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AHHOTanus. B nexnum npeacrasieHa peTpOCHIEKTHBA H COBPEMEHHBIE JOCTIXKEHNUS B 00JIACTH CITyTHHKOBOTO PaJHOIPOCBE-
ynBaHUs HOHOC(hEps — OT «CIyTHHKa-1» 10 HOBeHIINX poccuiickux cryTHHKOB «MoHocdepa-M» (mpoekt «MoHO30HDY, 3a-
mycku 2024 n 2025 rr.). PaccmarpuBarorcs pu3nKo-MaTeMaTHUECKUE OCHOBBI PaanoTOMOrpadun aTMocepsl U OKOJIO3EMHOTO
HPOCTPAHCTBA.

Oco0oe BHIMaHHUE y/IeJICHO METOIaM 30HIMPOBAHUS C HCIIOIb30BaHUEM paanoMaskoB Ha HU3kuX (Transit, «Ilapycy, Cassiope
u ap.), cpenuux u Boicokux (GPS, 'JIOHACC u HOBBI€ I1100abHBIE CITyTHUKOBBIE HABUTAIIMOHHBIE CHCTEMBI) opouTax. [IpoBo-
JIATCSI CPAaBHHUTENIBHBINA aHAIN3 BO3MOXKHOCTeH 2D-Hu3koopOuTansHoit 1 4D-BeicokoopOuTansHoit Tomorpaduu. [IpeacTaBieHst
YHUKAIIbHBIE PE3yJIbTAaThl PEKOHCTPYKIUH 3JIEKTPOHHOM KOHIIEHTPAINHX B PA3INYHBIX IIMPOTaX, BKIIOYAsl yCIOBHS €CTECTBEHHBIX
U HCKYCCTBEHHBIX BO3MYIICHUH.

OTenpHO aHATM3UPYETCS IPHPOJIa MEIKOMACIITaOHBIX HEOJHOPOAHOCTEH U IpobieMa aMIUIUTY THEIX MEPIAHNi CUTHAJIOB B
BBICOKMX IMIMpOTax. B 3aBepmieHne 00Cy>KHArOTCS MEPCHEKTHBEI Pa3BUTHS CHCTEM MOHHTOPHHTA, NEPBBIC JAHHBIC CIyTHHKOB
«Monocdepa-My», ucnons3zobanue miatdpopm CubeSat u uaTerpanus paauomMeTonoB ¢ Yd-romorpadueii BepxHei atMochepsl.

KuroueBrble ci1oBa: nonocepnas romorpadus, cryTHUKOBoe paauomnpocseunBanne, ' HCC-30Ha1poBaHKe, MEIKOMACIITA0-
HbIE HEOTHOPOHOCTH, HOHOC(EPHbIE MEPLIAHUSL.

Abstract. This lecture presents a retrospective and current achievements in satellite ionospheric radio sounding—from Sputnik-
1 to the latest Russian lonosphera-M satellites (Ionozond project, launches in 2024 and 2025). The lecture examines the physical
and mathematical foundations of atmospheric and near-Earth space radio tomography.

Particular attention is paid to the sounding methods using radio beacons in low (Transit, Parus, Cassiope, etc.), medium, and
high (GPS, GLONASS, and new global navigation satellite systems) orbits. A comparative analysis of the capabilities of 2D low-
orbit and 4D high-orbit tomography is provided. Unique results for reconstructing electron density at various latitudes are presented,
including conditions of natural and artificial disturbances.

The nature of small-scale irregularities and the problem of amplitude signal scintillation at high latitudes are analyzed sepa-
rately. Finally, the prospects for the development of monitoring systems, initial data from the Ionosfera-M satellites, the use of
CubeSat platforms, and the integration of radio methods with UV tomography of the upper atmosphere are discussed.

Keywords: ionospheric tomography, satellite radio occultation, GNSS sounding, small-scale irregularities, ionospheric scin-
tillations.
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