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CyuacHi Mani KocMiyHi anapatu (KA) aucTaHuiiHoro 3oHayBaHHS 3emni ([33) 3HaiiLLamM WMpoke NpakTu-
YHe 3aCTOCYBaHHs AN BUPILLEHHSA Pi3HWX 3aBfjaHb COLjia/IbHO-eKOHOMIYHOT Ta 060POHHOI chep. 3acTocyBaHHA
mManux KA BunpasaaHo siK B IKOCTi OCHOBY ANs (hopMyBaHHA BENMKUX YrpyrnoBaHb, TaK i yrpynosaHb 3 feKisb-
Koma KA a60 oanHouHnx KA 3 MeTor 3HUXEeHHs co6iBapTOCTi KOCcMi4HOI iHopmMauii [33. MiHiaTiopu3sayis
€M1eKTPOHHUX KOMMOHEHTIB Ta OCTaHHI TEXHOMONiYHI JOCATHEHHS 3p06WNN pajionoKaLiliHi cucTeMy CymMiCHUMN 3
mammn KA. MeTa po60Tu — Ha 6a3i Manux KA npegctaBuTy BUpasv Ans 064MCEHHS BaXMBUX MapameTpiB
pagionoKauiiHnxX cuctem, X aHania, po3paxyHKy MOXIMBMX 3HayeHb PO3rNAHYTVX MapameTpiB. Po3rnsHyTo
NPUHLMNOBI MOXMBOCTI BUKOPUCTaHHS pajapiB i3 cuHTe3oBaHo anepTtypoto (PCA). OnpauboBaHO iHTEpHeT-
[pKepena, L0 HafaloTb LUMPOKMIA CNEKTP iHopMaLlii Mpo cyyacHi TeHAeHLiT, TeXHOMOriT Ta BUKOpUCTaHHs KA i3
PCA. Ocob6nuBy yBary npuiineHo po3BuTKY MiHi- Ta Mikpo- KA 3 PCA X-gianasoHy, L0 npauotTh, 30Kpema, B
MapLUPYTHOMY 1 MPOXEKTOPHOMY peXumMax 3WoMKMW. [pefcTaBneHO KMHOYOBI NapameTpy, L0 BNAMBalOTb Ha
mMoxnuBicTb PCA opmyBaT 306paXkeHHs BUCOKOI fiKocTi. Ha npuknagi yrpynosaHHs ICEYE, Ha 6a3i Manunx
KA HaBefeHO BaX/ MBI TeXHIUHI XapaKTepUCTUKM Ta NapaMeTpy CyvacHUX pafionokauiliHuX CUCTEM, OCHALLEHNX
aKTUBHO (pa30BaHOK aHTEHHOR PeLUiTKO. Po3rnsHyTo Mogensb 3iioMku KA 3 PCA B MapLUpyTHOMY pexuMi. B
HabMVXEHHI MPAMOKYTHOI anepTypy aHTeHW HaBefieHO BMpasu 1S OLHKW PO3AisbHOI 34aTHOCTI 3a MOXMAOL0 i
rOPU30HTANIbHOO AANIbHICTIO Ta OLHKM PO34iNbHOT 30aTHOCTI B a3uMyTalbHOMY HanpsamKy. [laHo OLiHKu A0CTy-
MHOrO fiana3oHy 3HaYyeHb 4acTOTW NOBTOPeHHS iMnynbeiB PCA ans manux KA. MpeacTaBneHo 3anexHoCTi MiX
MaKCMMa/IbHOIO LLIMPUHOKO CMYTU Orfagy i MiHIManbHUM 3HaYeHHAM 4acToTU MoBTOpeHHs imnynscis PCA. Ha-
BeJeHO BMpasu A1 OLHKM PO3MipiB aHTeHW, YyTnnsocTi PCA, BifHOLWeHHS curHan/wym. MNpeactasneHi Bupasm
[l03BONAIOTL MPOBECTU aHasli3 BNAWBY OCHOBHUX TEXHIYHUX XapaKTePUCTUK i mapameTpiB KocMiuHux PCA, Lo
BUKOPUCTOBYIOTb MiHICYNYTHWUKOBI NNaTtopmMm, Ha KOHCTPYKTUBHI, eHepreTUUHI xapaktepnctmkn KA i napame-
Tpu op6iT. OTpMMaHi pesynbTaTh faoTb MOX/IMBICTL BUPOOMTU pekoMeHAaLiT o0 po3pobKy 3HiMabHOT ana-
paTypy BITYM3HAHUX HU3bKOOPBITabHNX KA Ta iX yrpynoBaHsb.

Knto4osi cnosa: gucTaHuiiiHe 30HAyBaHHA 3emni, Manuii KOCMiYHWIA anapaT, MapLUpy THUIA PeXkuM 3iiom-
KW, pagap i3 CMHTe30BaHO anepTypoto, PO3AiNbHa 3AaTHICTb, YacTOTa NOBTOPEHHS iMAY/bCIB, BiAHOLLIEHHS
curHan/wym.

1. Freeman A. Design Principles for Smallsat SARs // 32nd Annual AIAA/USU Conference on Small Satellites.
2018. URL: https://digitalcommons.usu.edu/smallsat/2018/all2018/280 (accesed 17.01.2024).

2. Paek S. W. Small-Satellite Synthetic Aperture Radar for Continuous Global Biospheric Monitoring: A Re-
view. Remote Sensing. 2020. V. 12, Ne 16. P. 31. https://doi.org/10.3390/rs12162546

3. Xpamos [. O., Bonowextok O. J1. AHani3 cTaHy i TeHAEHLT po3BUTKY Op6iTaNbHUX YrpynoBaHb Maamx KOCMi-
YHUX anapaTiB [A/18 BUPILLEHHA 3aBAaHb 3emepobCTBa. TexHiuHa MexaHika. 2023. Ne4. C.31-39.
https://doi.org/10.15407/itm2023.04.031

4. Peral E. at al. Radar Technologies for Earth Remote Sensing from CubeSat Platforms. Proceedings of the
IEEE. 2018. V. 106, Ne 3. P. 404-418. https://doi.org/10.1109/JPROC.2018.2793179

5. Monitor Any Location On Earth In Near Real-Time. URL: https://www.iceye.com (accesed 25.02.2024).

6. SAR Constellation Technical Specs. URL: https://umbra.space/sar-specs (accesed 26.02.2024).

7. Capella X-SAR (Synthetic Aperture Radar) Constellation. URL:
https://directory.eoportal.org/web/eoportal/satellite-missions/content/-/article/capella-x-sar (accesed 26.02.2024).

8. StriX. URL: https://synspective.com/satellite/satellite-strix/ (accesed 19.01.2024).

9. BonowweHtok O. J1. CyyacHi HM3bKoOp6iTaNbHI YrpynoBaHHA KOCMIYHMX anapaTiB AUCTaHLiiHOro 30HA4YyBaHHA
3emni 3 BUKOPUCTaHHAM pajapiB i3 CUHTE30BaHOK anepTyporo. TexHiyHa mexaHika. 2022. Ne 2. C. 59-70.
https://doi.org/10.15407/itm2022.02.059

10. Skolnik M. I. Radar Handbook. 3-d Edition. NewYork: McGrawHill, 2008. 1351 p.

11. Wertz J. R., Everett D. F., Puschell J.J. Space Mission Engineering: The New SMAD. 1-st Edition. Space
technology library. Hawthorne: Microcosm Press, 2011. 1067 p.

12. KocTpos B. B., ToncTos E. ®. Mpobnembl ANCTaHLMOHHOIO 30HAMPOBaHWA 3eMN C UCMONb30BaHWEM KOC-
muyeckunx PCA BbICOKOro paspeLueHuns. Mpobnembl AUCTaHLMOHHOTO 30HAMPOBaHWSA, PacnpPOCTPaHeHUs 1 Aun-
thpakummn paanosonH: KoHcnekTbl nekumii. VIl Beepoccuiickue ApMaHAOBCKME YTEHWS: MOMOA. Wwkona. My-
pom: W3pa.-nonurpacgmueckuii LeHtp MU Bnl'Y, 2017. C. 76-113.

13. Bepb6a B. C., HepoHckuii /1. B., Ocunos W. I"., Typyk B. 3. PagnonokaunoHHble cuctembl 3emieo63opa Kocmu-
yeckoro 6asmposaHus. M.: PagmoTexHuka, 2010. 680 c.

55



14. Pyne B., Saito H. Development and Performance Evaluation of Small SAR system for 100 kg Class Satellite.
IEEE. 2020. V. 13. P. 3879-3891. https://doi.org/10.1109/JSTARS.2020.3006396

15. Morero A. at al. A tutorial on synthetic aperture radar. IEEE Geoscience and Remote Sensing Magazine. 2013. V. 1,
Ne 1. P. 6-43. https://doi.org/10.1109/MGRS.2013.2248301

16. Krieger G., Gebert N., Moreira A. Multidimensional Waveform Encoding. A New Digital Beamforming Technique for
Synthetic Aperture Radar Remote Sensing. IEEE. Transactions on Geoscience and Remote. 2008. V. 46, No 1.
Pp. 31-46. https://doi.org/10.1109/TGRS.2007.905974

17. Saito H. et al. Compact X-Band Synthetic Aperture Radar for 100 kg Class Satellite. IEICE Transactions on Commu-
nications. 2017. V. 100, Ne 9. P. 1653-1660. https://doi.org/10.1587/transcom.2016PFI0008

18. Budhaditya Pyne et al. Development and Performance Evaluation of Small SAR System for 100-kg Class Satellite.

IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing. 2020. V. 13. P. 3879-3891.
https://doi.org/10.1109/JSTARS.2020.3006396

OTtpumaHo 21.05.2024,
B OCTaTO4HOMY BapiaHTi 26.06.2024

56



