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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

l'eomeTpuyHi Ta aCUMIITOTUYHI METOM TEOPii KpalloBUX 3a/1ay MaTeEMaTUYHOI (i3uKU

Ha3sBa po6oTH aHIJIilICbKOIO:

Geometric and asymptotic methods in the theory of boundary value problems of mathematical physics

PedepaT ykpaiHCbKOIO:

1. 3a 3BiTHUII nepiog, 6yJI0 OTPUMAHO HACTYIIHI pe3yabTaTu: [106ymoBaHi ycepeqHeHi MoJiesli cTallioHapHo i
HecTauioHapHOI nudys3ii y CUIbHO 3B'sI3aHUX ITIOPUCTUX CEPEeNOBUIAX 3 HeJIIHIMHUM NOTJIMHAHHSM Ha MEXi, a
TaKOX PyxXy CycIeHsii 1J1s1 1BOX SIKiCHO Pi3HUX peXXUMIB Tedii: pexxumy ¢QinpTpalii i pesxkuMy BMOPO>KEHUX YaCTOK.
JocinKeHo aCMMIITOTMYHY [I0BEIiHKY onlepaTopa Makcsesa y CepeoBUILAX 3 ileaTbHO-TIPOBIIHMMU
BKJIIOUEHHSIMU TUILY [IACTOK i I0OY0BAaHO MaTEMATUYHY MOJie/Ib POTOHHOTO MeTa Marepiany. BuBueHi nutaHHs
iCHyBaHHS i CTIIKOCTi pO3B'43KiB HEJiHINHOI 3a7a4i 3 BUIBHOIO MeXKe0. JI0CTiI)KeHO aCUMIITOTUYHY [TOBEiHKY
IIepIHIMX BJIACHUX 3HAYEHD i BJIACHUX (PYHKLIIN CUHIYJISIPHO 30YPEHUX eJINTUYHUX ollepaTopiB. [JoBeeHO aHaloru
KJIACUYHOI TeopemH ['11b6epTa 0 HEMOXJIMBOCTI I7I06a7IbHOTO 200 JIOKAJIBHOTO 3aHYPEHHS JBOBUMMIPHOI IIJIOMMHI
Jlo6a4ueBCbKOTrO B YOTUPUBUMIPHNUIA €BKJIiZIIB IPOCTIp y BUTJIALI [1CEBAOC(EPUYHOI IOBEPXHI 3 I1JIOCKOIO
HOPMaJIbHOIO 3B'SI3HICTIO. 3aIIPOIIOHOBAHO y3arajbHeHHS IceBrocpepruyHuX 10BepxoHb JliHi y BUTJISIAI ABOMIpHUX
reJlikoifa/bHUX IIOBEPXOHb B YOTUPUMIPHOMY €BKJIilOBOMY IIPOCTOPI, yTBOPEHUX 'BUHTOBUM OOEPTaHHSIM
IIPOCTOPOBUX LMPKYJISIPHUX TPAKTPUC. [JOBEIEHO TeOpEMH, 10 YaCTKOBO MigTBEPAXKYIOTh rinore3y Xomnda
CTOCOBHO iCHYBaHHSI METPUK JOJaTHOI KPUBMHU Ha OOYTKY IIBOBUMIipHUX cep. [TinTBepIKeHo mapoBaHuil
aHasior rinotre3u MinHopa o pyHIaMeHTaIbHIN IPYII apyBaHb HEBifl'€MHOI KpUBMHU Piui Ha 6araToBUMipHUX
KOMITAKTHMX MHOTOBUZAX. [JoBeeHO TOYHY OOEPHEHY i30II€pUMETPUYHY HEPIBHICTD 1171 06J1acTel MIIOIUHA
AnexkcaHzipoBa 06MeXeHOI 3HU3Y KpUBUHHU. [JOBe,eHO TeOpeMH O HUIHAPUYHOCTI (PiHCIEPOBUX MiIMHOTOBUIIB
HeBiJ'eMHOi KpuBUHU Piui y npoctopi MinkoBcekoro. OTpumaHa Kinacuikaliist 3aMKHYTUX Te0Zle3U4YHUX 6€e3 TOUOK
CaMOIIepEeTUHY Ha NIPAaBUJILHUX TeTpaepax MpocTopy JIobaueBChKOro i 3HalAEHO aCUMIITOTUYHI OLIiHKY Y1Cia
TaKuX reofe3nyHux. OTprMMaHi OLiHKY AJ1S1 TayCOBOI KPUBMHU 3aMKHYTUX ONYKJIUX IIOBEPXOHD. JloBeeHi TeopeMu

iCHyBaHHS NIOJIIHOMiaJIbHUX PO3B'A3KiB PiBHAHHS MOHXa-AmIepa 3 MOoJIiHOMiaJIbHOIO IPABOI0 YaCTUHOIO.

Pedepar aHr1ilicbKOIO:

2. The following results were obtained. Homogenized models of stationary and nonstationary diffusion in strongly
porous media with nonlinear absorption on the boundary, as well as suspension motion for two qualitatively
different flow regimes: filtration regime and frozen particle regime are constructed. The asymptotic behavior of
the Maxwell operator in media with ideally conducting inclusions of the trap type is investigated and a
mathematical model of the photon metamaterial is constructed. The questions of existence and stability of
solutions of a nonlinear problem with a free boundary are studied. The asymptotic behavior of the first eigenvalues
and eigenfunctions of singularly perturbed elliptic operators is investigated. Analogues of Hilbert's classical
theorem on the impossibility of global or local immersions of a two-dimensional Lobachevsky plane into a four-
dimensional Euclidean space in the form of a pseudospherical surface with flat normal connection are proved. A
generalization of Dini pseudospherical surfaces in the form of two-dimensional helicoidal surfaces in four-
dimensional Euclidean space formed by helical rotation of spatial circular tractrices is proposed. Theorems that
partially confirm Hopf's hypothesis of the existence of positive curvature metrics on the product of two-
dimensional spheres are proved. The foliated analogue of Milnor's hypothesis about the fundamental group of
layers of the nonnegative Ricci curvature on multidimensional compact manifolds is confirmed. The exact inverse
isoperimetric inequality for regions of the Alexandrov plane of bounded curvature from below is proved. Theorems
on the cylindricality of Finsler submanifolds of the nonnegative Ricci curvature in Minkowski space are proved. A
classification of closed geodesics without self-intersection points on regular tetrahedra of Lobachevsky space is



obtained and asymptotic estimates of the number of such geodesics are found.
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