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Pedepar:

1. Inceprauis npucBg4YeHa JOCTIIPKEHHIO AUHAMIYHUX [IPOLIECIB, 110 Bi0yBalOTbCSl y CTPYMOBOMY IIApi XBOCTA
marhitocdepu 3emii. 110 0671aCTh MOKHA PO3IJISIATH SIK 6JIM3bKY IIPOTOTUIIHY acTpodi3uyHy «J1abopaTopito»
I171a3MOBOTO CE€PELIOBHUIIA 3 MOXJIMBICTIO OTPMMYBATH [aHi 3 BEJIMKOIO TOUHICTIO HA TAKMX IPOCTOPOBUX Ta YaCOBUX
MaciTabax, sIKi HEMOKJIMBO BiITBOPUTH Y 3€MHUX yMOBaX. CTpPyMOBUII Iap XapaKTEPU3YETbCS BEJIMKOIO KiJIbKiCTIO
IVHaMiYHUX IIpoLeciB pi3HUX eHepriil. Lle ¢Jienmiir KoJIuBaHHS, PO3PUBU CTPYMOBOTO LIAPY, OMUPEHHS
BHCOKOIIBU/IKICHMX ITIOTOKIB IJIa3MHU Ta ACOLi¥I0BAaHUX 3 HUMU JUIIOJIPU3aLiiHUX (PPOHTIB, IPUCKOPEHHS

3apsIPKEHMX YaCTUHOK 32 PaXyHOK TPaH3i€HTHUX CTPYKTYP, HasIBHICTb TYyPOYJIEHTHOTO PEXXUMY. JJOCTiIKEHHS LI1X



MIPOLIECiB BiIKPUBa€e OPOTy 0 PO3YyMiHHS I7100a71bHOI MarHitocpepHoi JUHAMIKH K B KOHTEKCTI Pi3uku
HABKOJIO3EMHOTO cepeloBUIla i Qi3MKH I171a3MHU, TaK i B KOHTEKCTi GpopMyBaHHS KocMiyHOI oroau. ITonioHi
MIPOLIECH CIIOCTEPIraloThes i cepen, iHImUX acTpodizsuYHUX 06'EKTIB — 11€ 06JIaCTi COHSIYHUX CIajaxiB, pessSITUBICTChKI
IDKeTU B aKTUBHUX SIPax rajlakTUK, MarHirocgepu mnyJibcapis Touo. BuByeHHs BUlLleHaBedeHUX (i3nyHUX MTPoLieCiB
- OJlHA 3 HAllaKTyaJIbHIIMX 33134 (Pi3uKy m1asmu. B qucepTrauiiiHiil po60Ti KOPOTKO PO3IJISIHYTO KOHKYPYIOUi
MogeJii po3BUTKY MarHiTocdepHoi cyo0ypi, MoJies1b HeUTpasbHOi JIiHii Ta MOJIe/Ib PO3PUBY CTPYMOBOTO LIapYy.
3a3HayeHo, 10 HEllOJAaBHi JOCTiIKEeHHs 3 BUKOPUCTAHHIM MOJIe/II0BaHHS MarHirochepHoi TuHaMiKy [MoKa3aiiu,
10 TIepe3aMUKaHHS i PO3PUB CTPYMOBOTO APy BiiOYBAIOTHCS OGHOYACHO B Pi3HUX YaCTHHAX MTPOTSHDKHOTO XBOCTA
marHitocdepu, npruyomy i3 306ymKeHHSIM GIIeMNiHr KOJIMBaHb CTPYMOBOTO 1apy. Lleil pe3ynbrar fobpe MosCHIOE,

YoMy OJHi i Ti caMi CllOCTEpPEeKEHHSI MOXKHA 6YJI0 TPAKTyBaTU B IIMX KOHKYPYIOUMX MOJIEJISIX PO3BUTKY CyO0Ypi.

2. This thesis is devoted to the study of dynamic processes occurring in the current sheet of the Earth's
magnetotail. This region can be considered as a close prototypical astrophysical "laboratory” of the plasma
environment with the ability to obtain data with high accuracy on such spatial and temporal scales that cannot be
reproduced in terrestrial conditions. The dynamics of the current sheet are varied by a set of energetic processes
that can occur in it. These are flapping oscillations, current disruption, bursty bulk flows and associated
dipolarization fronts, acceleration of charged particles due to transient structures, and the presence of a turbulent
regime. The investigation of these processes opens the way to an understanding of global magnetospheric
dynamics, both in the context of the physics of the near-Earth environment and plasma physics, and in the context
of the formation of space weather. Similar processes are also observed among other astrophysical objects — these
are regions of solar flares, relativistic jets in the active nuclei of galaxies, magnetospheres of pulsars, etc. The study
of the above physical processes is one of the most urgent tasks of plasma physics. Competing models of
magnetospheric substorm development, the neutral line model, and the current sheet rupture model are briefly
considered in the thesis. It is noted that recent studies using modeling of magnetospheric dynamics have shown
that reconnection and disruption of current sheet occur simultaneously in different parts of the extended tail of
the magnetosphere, and with the excitation of flapping oscillations of the current sheet. This result explains well
why the same observations could be interpreted in these competing models of substorm development.
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