O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0224U000458

Jep>kaBHUH peecTpauiliHUI HOMeP: 0121U108747

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 08-01-2024

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eTamny: JlocifKeHHs aepo30Jii0 B aTMocdepax 3emili Ta njaaHeT. MozieIi0BaHHs PO3CisIHHSA

BI/II'[pOMiHIOBaHHH Ta I'[iII‘I‘OTOBKa I'[pOI'[OBI/IL[ifI MEPCIEKTNBHUX KOCMIiYHUX eKCHepI/IMeHTiB
IToyaTok eramy: 01.2021
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (260 ITIB ¢izuyHOi 0c00H): ['os10BHA acTpoHOMIYHA

obcepsaTopis HanioHanbHOI akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417360

Micue3HaxoaKeHHS: ByJI. AKazemika 3a6osotHOrO, 6y, 27, M. Kuis, 03143, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380445263110, 380445260869

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHui 06car ¢piHaHCYyBaHHS (THC. IpH.): 3876.321




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HocnimxeHHs aepo3oJiio B aTMochepax 3emii Ta naHeT. MofestoBaHHs PO3CisIHHS BUTTPOMiHIOBaHHSI Ta

iArOTOBKA [IPOIO3ULiM NIEPCIIEKTUBHUX KOCMIYHUX €KCIIEPVMEHTIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The research of aerosol of the Earth and planets atmospheres. Modeling of radiation scattering and preparation of
proposals for perspetvive space experiments

Pedepar yKpaiHCBKOIO:

[IpoBeneHO aHaMi3 Cy4aCHOTrO CTaHY MiATOTOBKUA KOCMIYHMX MICIili 3 TOJIIPUMETPUYHUX AOCIIIPKEHb a€PO30JIiB B
armocdepi. Po3pobseHo Ta BUTOTOBJIEHO anapaTHy 4yacTuHy KaHaiis MCIIL. [IposeneHo abopaTopHe
KIiOpyBaHHS i HATypHi €KCIIEPUMEHTH 3 MOJISIPUMETPUYHMMU KaHalaMU MakeTy nossgpumerpa MCITL
[TpoaHasnizoBaHO MO>KJIMBOCTI BUKOPUCTAHHS Pe3yJbTaTiB OpOiTaJbHUX (POTOMOISIPUMETPUYHUX BUMiPIOBAHb J1JISI
BMBYEHHS BJIACTUBOCTEH aepo30Jio B cTparocdepi 3emii. PO3risiHyTO MOXKIIMBOCTI 3aCTOCYBaHHSI QJITOPUTMY
GRASP 17191 BU3HaY€HHS XapaKTEPUCTUK a€PO30JII0 Y TECTOBUX eKcriepumenTax 3Ckanllon Ta MCIIL. Ha ocHOBi
Pe3yJIbTATIB YMCEIbHOIO MOZEIIOBaHHS 3a Teopiero JlopeHua-Mi Ta 4XCeIbHOTO PO3B'A3Ky BEKTOPHOI'O PiBHAHHS
[IepEeHOCY BUIIPOMIHIOBaHHSI, BUBYEHA MOXKJIMBICTb Ta OLiHEHI IIOXMOKY BU3HAUEHHS OIITUYHUX XapaKTePUCTUK
(POHOBOro CTPaTOCHEPHOro AEPO30JII0 B PaMKax BUKOHAHHS IPOeKTy Aepo30sib-UA. [IpoBe[ieHO po3paxyHKU
IHTEHCUBHOCTI Ta NOJISIpU3allii BUIIPOMIHIOBAHHS, PO3CISIHOTO CEPELOBUILIAMY Pi3HOI ONITUYHOI TOBIIVHY, SIKi
CKJIaJIAlOThCS 3 aePO30JII0 Pi3HOTO PO3Mipy Ta IMOKAa3HUKA 3aJI0MJIeHHS. PO3p06JIeHO Ta BUTOTOBJIEHO KOMILIIEKC JJIsT
TECTYBaHHS ONITUYHUX NpUsaziB. [IpoBeeHO OLiHKY CIIEKTPaJbHUX XapaKTepUCTUK chepu 3 Pi3HUMMU [IKepeslaMU
CBiTJIa Ta BU3HAYEHI IIJISIXY MTOAAJIBLIOrO BLOCKOHAJIEHHS KOMILIEKCY. PO3p06JieHO, IpOBeIeHO KalibpyBaHHs Ta
[IPOTECTOBAHO €KCIIePUMEHTAJIbHI 3pa3Ky ABOX ONTUYHMX KaHaJiB 555 HM Ta 410 HM
MyJIbTACIIEKTpaIbHOroiMimkepa-noyaspumerpa MCIIT 3 BUKOpuCTaHHSIM NPUIIMadiB BUITPOMIHIOBaHHS, 10 OyAyTh
BHMKOPHCTOBYBATHCS Y HACTYITHOMY €Talli po3po0OKU 711 KOCMIYHOro 6a3yBaHHS. T€OpEeTUYHO OOIPYHTOBAHO METO
TOCJIiIPKEHHS CTPaToCc(EPHOro aepo30Jio B 3eMHill aTMocdepi B iHppadepBOHOMY Jialla3oHi CEKTPY Ta
3aIIPOIIOHOBAHO TEXHIUHI pillleHHS PO3PO6KY (POTOMETPUYHOI Ta [1OJIIPUMETPUYHO] arapaTypy AJ1sl IPOBEIeHHS
BUMIpIOBaHb Ha CcynyTHUKY Tuny CubSat. OnjiHeHo /iara3oHy BlIaCTUBOCTEN a€pPO30JIbHUX YaCTUHOK I1iJ] yac
3a0pynHeHHs 3a BuMmipioBaHHsAMU cTaHlii AERONET Kyiv.1li nani 703BoinIu OLiHUTY PO3MipU aepO30JIbHUX
YACTUHOK i 3pO6UTH MPUNYIIEHHS W00 iX IPUPOAU 3a TapaMETPOM AHICTpeMma.

Pedepar aHI1iliChKOIO:

An analysis of the current state of preparation of space missions for polarimetric studies of aerosols in the
atmosphere was carried out. The hardware part of the MSIP channels was developed and manufactured.
Laboratory calibration and field experiments were carried out with polarimetric channels of the model of the
polarimeter MSIP. The possibility of using the results of orbital photopolarimetric measurements to study the
properties of aerosols in the Earth's stratosphere was analyzed. The possibilities of using the GRASP algorithm to
determine aerosol characteristics in test experiments with ScanPol and MSIP are considered. Based on the results
of numerical modeling according to the Lorenz-Mi theory and the numerical solution of the vector equation of
radiation transfer, the possibility of determining the optical characteristics of the background stratospheric
aerosol as part of the implementation of the Aerosol-UA project was studied and the errors were estimated.
Calculations of the intensity and polarization of radiation scattered by media of different optical thickness, which
consist of aerosols of different sizes and refractive indices, were carried out. A complex for testing optical devices
has been developed and manufactured. Spectral characteristics of the sphere with different light sources were
evaluated and ways of further improvement of the complex were determined. Experimental samples of two optical
channels of 555 nm and 410 nm of the multispectral imager-polarimeter of the MSIP using radiation receivers,



which will be used in the next stage of development for space basing, were developed, calibrated and tested. The
method of studying stratospheric aerosol in the Earth's atmosphere in the infrared range of the spectrum is
theoretically substantiated, and technical solutions for the development of photometric and polarimetric
equipment for carrying out measurements on a CubSat satellite are proposed.

Impgexc YIK: 520.897,520.6

Koau TemaTHYHHUX PYOPHK: 41.51.31

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: Cunsschkuii [Ban IBaHOBUY
HaykoBH# CTYIiHB: K. T. H.

BueHe 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII yKpaiHCBKOIO: Mogesti 17151 BUSHAYEHHS TIOXMOOK BU3HAYEHHS ONTUYHMUX XaPAKTEPHUCTHK
(POHOBOrO CTPATOCHEPHOrO AEPO30JII0 3 BUKOPUCTAHHSIM CKaHYIOUOT0 Ta 300PaKyI04YOTr0 MOJISIPUMETPIB; KOHLIEIIis
IOCIiIKeHHs cTpaToc(epHOro aepo30JIo B 3eMHil aTMocdepi B iHppauepBOHOMY Aiarna3oHi CrieKTpy
CIIEKTPOIIOJISIPUMETPUYHUM METOJAM 3 BUKOPUCTaHHSIM CYNYTHUKIB Tuiy CubSat Ha o6piTi 3emii; pesyabTaTi
CIIOCTEpEKeHb aTMOC(epHUX aepo30J1iB HaZl KueBom Ta YKpaiHo1o, JOCTiIKEHHS iX XapaKTepPUCTHK Ta €BOJIIOLIIO;

[IPUCTPOI AJIs1 TECTYBAHHS MOJIAPU3ALIMHUX ONITUYHUX IIPUJIATiB

Ha3zpa HTII aHri#icbKo¥0: Models for errors estimation in determining optical characteristics of background
stratospheric aerosol using scanning and imaging polarimeters; the concept of stratospheric aerosol investigation
in the Earth's atmosphere in the infrared range of the spectrum by spectropolarimetric methods using CubSat-
type satellites in the Earth's orbit; results of observations of atmospheric aerosols over Kyiv and Ukraine, study of
their characteristics and evolution; devices for testing polarizing optical devices

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

IIpuunnu, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'any3s 3acTocyBaHHs: 73. 10. 1 [locimKkeHHs i po3po6Ky B rajysi IPUPOSHUYMX HAYK
PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: Mopneni ijis BusHaueHHs TOXMOGOK BUSHAYEHHS ONITUYHUX XapaKTEPUCTUK (POHOBOTO
cTpaToCc(EPHOro aepo30JII0 3 BAKOPUCTAHHSIM CKaHYI4Oro Ta 306pakyl0uoro NoJisipUMETPIBCTBOPEHIHA OCHOBI
Pe3yJIbTATIB YMCEIbHOIO MOZEIIOBaHHs 3a Teopieto JlopeHua-Mi Ta 4XCeIbHOTO PO3B'A3Ky BEKTOPHOI'O PiBHAHHS
[IEPEHOCY BUIIPOMIHIOBAHHS, PO3PaxyHKHU [IPOBEMEHI 1J151 IH-TEHCUBHOCTI Ta MOJISIpU3allil BATPOMiHIOBaHHS,
PO3CisSIHOrO cepeoBUILIAMU Pi3HOI OIITUYHOI TOBLIVHY, SIKi CKJIa[AI0THCS 3 A€PO30JII0 Pi3HOrO pO3MIpy Ta [IOKa3HMKa
3aj710MJIeHHS. KoHLenuis focimKeHHs: CTpaToChepHOro aepo3o0JIIo B 3eMHill aTMocdepi B iHppauepBOHOMY
Iliana3oHi CIeKTPY CIEKTPOIOJSIPUMETPUYHYM METOJaM 3 BUKOPHCTaHHIM CYIyTHUKIB Tuiy CubSat Ha o6piTi
3emuti 6a3yeThbCsl HA BUKOPUCTaHHI GopM ¢dakTopy cynyTHUKa 12U, B 06’eM SIKOTO BCTAHOBJIEHO iHQpayepBOHUI
300paKyI0Uni IOJISIPUMETP 3 POO0Y0I0 JOBXKMUHOIO XBUJI 1.378 MKM, Ta pOTOMETP paioMeTp 3 POOOYUM
nianasonom 800-900 HM. TeopeTUYHO OGTPYHTOBAHO MOXKJIMBICTb TAKOTO €KCIIEPUMEHTY, Ta 3alIPOIIOHOBAHI
MEeTOJu TexXHiuHOi peasisdalii. [IpucTpoi AJ1st TeCTyBaHHS NOJISIPU3aLlifHUX ONTUYHUX NIPUJIALB, 1110 pO3pO0IIeHi

ZI03BOJISIOTh IPOBOJUTH IOJISIpU3aliiiiHe KaylibpyBaHHS ONTUYHUX IpusiaziB. OCHOBOIO € poToMeTpuyHa cdepa.
ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Gpynnamenranbhi HaykoBi mocsimKeHHs
Bnyiue HTII Ha moBKijIs:
BnposapaskeHHst HTII: Briposamkeno
ITpakTuyHa peasizanis HTTI
ITouaTok eramy: 01.2021
3aKkiH4yeHHs eTamny: 12.2023

Cno>xkuBaui npo,uyKILi'i: Jep>kaBHe KOCMiUHE areHTCTBO YKpaiHy, KUIBCbKUI NOJITEXHIYHUI iIHCTUTYT iM.

Cixopcskoro, [T Konctpykropceke 610po «IliBnenHe», LienTpanbHa reodiznyHa obcepsaropis JCHC
IlepcneKTHBHI PUHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM

IToTpiOHUI 06CAT iHBECTHILiH, THC. TPH.:



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:

HasaBHicTb 6i3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:
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IlepeJtik 0Cci0-BHKOHABILiB
IBanos IOpii1 CTpaTOHOBUY
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