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Pedepar:

1. Y po60Ti JoCHiIKYIOThCS KPUTHUYHI MBUAKOCTI HAATEKY4YOro PyXy B ABOKOMIIOHEHTHOMY HAAIINHHOMY 603€-
KOHJIEHCATI, CTalliOHAapHI XBUJIi, IO BUHMKAIOTh IIPU X IEPEBUILEHHI, a TAKOK KPUTUYHI [IapaMeTPH HaJTEKy40Tro
CTaHy MarHiTOEKCUTOHIB y 6araTomapoByX HaMiBIPOBiIHUKOBUX CUCTEMaX. [lJ1s1 IBOKOMIIOHEHTHOI aTOMapHOI
CHUCTEMHU OTPMMAaHi yMOBY Ha KPUTUYHI LIBUIKOCTiI HAATEKY4Oro PyxXy i yMoBa CTabiIbHOCTi CUCTEMHU BiTHOCHO
IIPOCTOPOBOTO pO3LI1apyBaHHs KOMIIOHEHT. [106yZ10BaHO KapTUHU Ipe6GeHiB CTal[ioOHAPHUX XBUJIb, SIKi BAHUKAIOTh Y
CHCTEMI 3 TOUKOBOIO IIEPEUIKO/IOI0 IIPU [IEPEBUILEHH] KpUTUYHUX IIBUIKOCTEN. 3HAIAEHO 30ypeHHs I'YCTUHU
KOMIIOHEHT B 3aJI€)KHOCTI Bif BificTaHi [0 nepemkoay. PO3risgHyTO ABOLIAPOBY CUCTEMY Ha OCHOBI rpadeHa B
NepIeHIVKYJIIPHOMY IIapaM MarHiTHOMY I10Jii. BCTaHOBJI€HO, 110 [J1s1 BUHUKHEHHSI CTaHy 3 MDKIIapoBOoo (pa3oBoIo
KOT€PEHTHICTIO B Takiil cucTeMi i popMyBaHHS HaITEKy4Oro rasy eJeKTpOH-IipKOBUX I1ap HEOOXiAHO ITPUKJIACTU
NepIeHIVKYJISIPHE lapaM eJleKTpryHe nosie. OTpUMaHO 3a/1€XKHICTh KpUTUYHOI TEMIIEPATypH Bifl, MDKIIAPOBOi
BiZICTaHI i MarniTHOro noJis. JocCaigKeHo HaAIIMHHI BJIACTUBOCTI €KCUTOHIB B YOTUPHUIIAPOBiN €JIEKTPOHHIN

CHCTEMI B IIEPIIEHINKYJIIPHOMY MarHiTHoMy 1nosi. Ha ocHOBi kpuTepito JlaHay oTprMaHi KpUTHAYHI CTPYMU i



KPUTHYHI NIapaMeTPU CUCTEMU. PO3BUHYTO TeOPilo e(eKTy 6€301CUNIaTUBHOIO 3aXOIJIEHHS] MK HAATVIMHHUMU

€KCUTOHHVMU KOMITIOHEHTAMU.

2. In this thesis we study critical velocities of superfluid motion in a two-component Bose condensate, stationary
waves arising at overcritical velocities of the flow and critical parameters for the superfluid state of
magnetoexcitons in multilayered semiconductor systems. For two-component atomic systems the conditions on
critical velocities of superfluid flow and the stability condition relative to a spatial separation of the components
are obtained. We describe the stationary waves crest patterns that arise in the system under overcritical flow.
Density perturbations of the components in dependence on the distance from the obstacles are obtained. A two-
layer graphene system in a perpendicular to the layers magnetic field is considered. It is found that in this system a
superfluid gas of electron-hole pairs is formed only in the presence of perpendicular to the layers electrical field.
The dependence of the critical temperature on the interlayer distance and magnetic field is obtained. Superfluid
properties of excitons in a four-layer electronic system in a perpendicular to the layers magnetic field are studied.
Critical currents and critical parameters of the system are obtained. The theory of the nondissipative drag effect
between superfluid excitonic components is developed.
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