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Pedepar:

1. Incepranis NpUCBsY€Ha AOCHIIPKEHHIO IMHAMIUYHUX [IPOLECIB, O BilOYBAIOTLCSA Y CTPYMOBOMY LIapi XBOCTa
marHiTocdepu 3emi. 1o 0651aCTh MOSKHA PO3IJISIATH SIK 6JIN3bKY IPOTOTUITHY acTpOdi3yuHy «J1abopaTopio»
I1JIa3MOBOTO CEPENIOBUIIA 3 MOKJIMBICTIO OTPUMYBATH [aHi 3 BEJIMKOIO TOYHICTIO HA TAKUX [IPOCTOPOBUX Ta YaCOBUX
MaciTabax, siki HEMO>XKJIMBO BiITBOPUTH Y 3€MHUX yMOBaxX. CTpPyMOBUII 1Iap XapaKTEPU3YETbCS BEJIMKOIO KiJIbKiCTIO
IVHAMiYHUX IIPOLECIB pi3HUX eHeprii. Lle ¢ienmniir KoJIMBaHHS, PO3PUBU CTPYMOBOTO MIAPY, OMNPEHHS
BHCOKOIIBUIKICHUX IIOTOKIB IJIa3MU Ta ACOLIiIOBAHUX 3 HUMU JUIIONSIPU3aLiiHUX (DPOHTIB, IPUCKOPEHHS
3apAIKEHUX YaCTMHOK 33 PaXyHOK TPAH3i€HTHUX CTPYKTYP, HASIBHICTb TYpOYJIEHTHOTO pexXuMy. JOCTiIKEeHHS LUX
IIPOLIECIB BiIKpUBA€E NOPOTY 10 PO3yMiHHS I71006aJIbHOI MarHiTocpepHOi IMHAMIKU SIK B KOHTEKCTi (Pi3uKu
HABKOJIO3EMHOTO CEPeLOoBUIIA i (Pi3UKM MJ1a3MU, TaK i B KOHTEKCTi GOpMyBaHHS KOCMi4HOI noroau. [Tozni6Hi

MPOIIECH CITOCTEPIraloThCs i cepe iHmux acTpodi3suIHNX 06'EKTIB — 1€ 06JIaCTi COHSIYHUX CIaJaxiB, PeNSITUBICTCHKI



IKeTU B aKTUBHUX Spax TajJlakKTUK, MarHirocdepu mysabcapis TOIO. BUBYEHHS BullleHaBeAeHUX Qi3MYHUX ITPOLIECIB
- OZlHA 3 HaMaKTyaJIbHIMX 3a71a4 Qi3uku 11a3mu. B gucepraniiiHiil po60Ti KOPOTKO PO3TJSIHYTO KOHKYPYIOUi
MoJeJli po3BUTKY MarHitocdepHoi cyo6ypi, Moiesb HEUTPaJIbHOI JliHil Ta MOZIe/Ib PO3PHBY CTPYMOBOTO L1apy.
3a3HayeHo, 10 HEllOJAaBHi JOCTiIKEHHS 3 BUKOPUCTAHHSIM MOJIe/IIOBaHHS MarHirochepHoi TruHaMiky [oKazaiiu,
110 TIepe3aMUKaHHS i PO3PUB CTPYMOBOTO APy BiiOYBAIOTHCS OGHOYACHO B Pi3HUX YACTHHAX ITPOTSDKHOTO XBOCTA
Marsitocdepu, IpuyoMmy i3 30y KeHHSIM QJIEMNIiHT KOJIMBaHb CTPYMOBOTO 1apy. Lleit pe3ysnbTar foope MosCHIOE,

YoMy OJHi i Ti caMi CIIOCTEPEKEHHSI 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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