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HccnenoBanue KIMMarta U MOTroJbl BepxHel atMocdepbl — (yHAaMeHTa bHas 33/1a4a C OTPOMHBIM MPHKJIAIHBIM 3HAUCHHEM.
Jluxamuka trepMocdepsl B HOHOC(HEPH! HAPSIMYIO ONPEIeISICT YCIOBHS TOPMOXKEHHUS CITy THHKOB U IIPOXOXKICHHS PaJHOCHIHAJIOB,
OT KOTOPBIX 3aBHCHUT CTaOMIBHOCTB CHCTEM CBSI3H, PaJHOJIOKAIMU M TiobanbHON HaBuranun. COCTOSHHE BEpXHEH aTMOChepsl
(hopMupyeTcst IO BIUSHUEM COJHEYHOTO M3JIydeHUs, IpoIieccoB B MarHuTOchepe, Tpornocdepe u Ha 3emie. Ee nonrocpounsie
W3MEHEHUsI BBI3BaHBI INIaBHBIM 00pa30M H3MEHUMBOCTBIO COJIHEYHBIX IIMKIIOB, ONPEICIIIOINX KaK YPOBEHb palHaliu, TaK U reo-
MarHUTHYIO aKTHBHOCTb. MeHee 3HaYMMBIMHU, HO Ba)KHBIMU MEXaHW3MaMH B HACTOSIIIMH MOMEHT BBICTYAIOT INI00AJIbHBIE H3Me-
HEHUsI KIMMaTa 3eMITH, CMEL[eHHe MarHUTHBIX ITOJI0COB M PacTylInii 00beM KOCMHYECKOro Mycopa. B paMkax Jiekuuu aeTaibHO
pa3buparoTcs KioueBble (pyHIaMEHTaNbHbIC W MPUKIaAHbIE MPoOIeMbl (QU3MKH MarHUTOC(HEPHO-HOHOCHEPHOTro B3aMMOICH-
CTBUS. AHATM3UPYIOTCS TAKKe AMHAMHUKA IIPOCTPAHCTBEHHOTO Paclpe/ieIeHUs IPOIOJIBHBIX TOKOB bupkenania n opasa denbi-
Teiina — CTapKoBa, [PKOYJIEB HArPeB, MOJISIPU3ALMOHHBIN DKET, a TAKKE ITOTOKH M 9HEPTUsl BHICHITAIONINXCS BHICOKODHEPTHYHBIX
yactul. Oco6oe BHUMaHHE yAISICTCS PO HOHOC(HEPhl Kak HCTOYHUKA TIJ1a3Mbl TOHKHX TOKOBBIX CJIOCB M (haKkTOpa, BIMSIOLICTO
Ha 3JIeKTPOJUHAMHUUYECKUE TIPOIeCCHl B MarHuTocdepe. B 3aBepireHne paccMaTpuBarOTCs INIaBHBIE BBI30BEI COBPEMEHHOTO MHO-
TOMAacIITabHOr0 MOJEIUPOBAHUS €IMHON CHCTEMBI «MarHuToc(hepa—roHochepa—armochepar.

Pa6oTa BeInosiHeHa pu puHaHCOBOI oanepkke rpanta PHD Ne26-12-00513. Pe3ynbTaThl MOJACTHPOBAHKS CIHHOM CHCTEMBI
«MarHuTochepa—noHochepa—armochepar» nonydensl npu noanepxke CII6I'Y, mudp npoexra 124032000025-1.

The study of climate and weather in the upper atmosphere is a fundamental task with immense practical significance. The
dynamics of the thermosphere and ionosphere directly determine satellite drag conditions and radio signal propagation, upon which
the stability of communication, radar, and global navigation systems depends. The state of the upper atmosphere is shaped by solar
radiation, processes within the magnetosphere, troposphere, and on Earth’s surface. Its long-term changes are primarily driven by
variations in solar cycles, which dictate both radiation levels and geomagnetic activity. Less significant but currently important
mechanisms include Earth’s global climate change, magnetic pole drift, and the growing volume of space debris.

The lecture provides an in-depth analysis of key fundamental and applied problems concerning the physics of magnetosphere-
ionosphere interaction. It also examines the dynamics of spatial distribution for Birkeland field-aligned currents and the Feldstein-
Starkov auroral oval, Joule heating, polarization jets, as well as the fluxes and energy of precipitating high-energy particles. Par-
ticular emphasis is placed on the role of the ionosphere as a source of plasma for thin current sheets and as a factor influencing
electrodynamic processes in the magnetosphere. Finally, the main challenges of modern multiscale modeling of the unified “mag-
netosphere—ionosphere—atmosphere” system are reviewed.
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