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1. lnceprariito MprucBsI9eHO NOCIIKEeHHIO CTIHKOCTI MiHiMaIbHUX [IOBEPXOHb Y CyOpiMaHOBil reoMeTpii, 30Kkpema,
OTPUMaHHIO KjacuikaliliHuX TeopeM M1 OKpEMUX KJlaciB MiHiMasIbHUAX [TIOBEPXOHb Y TPUBUMIPHUX CyOpiMaHOBUX
rpymnax Jli Ta TBepIpKeHb PO ixXHIO CTiMKiCTh. MeTO AucepTauiiiHoi pob0TU € HOCTiIKEHHS CTIMKOCTi MiHIMalIbHUX
[IOBEPXOHb y cybpiMaHOBUX IpocTopax. O6’eKTOM JOCIIKEHHS € MiAMHOTOBUAM y CyOpiMaHOBIil reomeTpii.
[TpenmeToM OCTiIKEHHS € MiHIMaJIbHICTb Ta CTiNKICTh TIOBEPXOHb y Cy6piMaHOBiil reomeTpii. [lepiunit po3zin
IycepTalifHoi po6OTH MICTUTb 6a30Bi BilOMOCTIi IIPO CyOpiMaHOBY reOMETpIil0, MPUKJIALY CyOPiMaHOBUX
MHOTOBHU/IIB, 0 BUKOPUCTOBYIOTbCSL Y POOOTI, TOHSITTSI MiHIMaJIbHOCTI Ta CTiMKOCTI rieproBepXOHb, 30KpeEMa
[IOBEPXOHb, Y PIMaHOBIi1 Ta CyOpiMaHOBill reoMeTpii, yci HeoOXiZHI 03HaUEHHS Ta OTJIsT, HAsIBHOI JIiTEpaTypH, 110
IIPUCBSY€HA MiHIMaJIbHUM MiJMHOTOBUAM Y CyOpiMaHOBMX MHOTOBUJAX Ta iXHiil CTilikocTi. Jlpyruil po3ain
IYCepTalifHOi pOOOTH IPUCBIYEHO AOCIIIPKEHHIO IOBEPXOHb Y TPUBMMIpHOMY MHOroBuzi (E(2)), To6TO
YHiBepCaJIbHOMY HAaKPUTTi I'PYNU BJIACHUX PYyXiB €BKJIIOBOI IJIOIMHHY, IO Ma€ JiBOiHBapiaHTHY CyOpiMaHOBY
CTPYKTYpy. Y nimposanisni 2.1 BuBoguThcsa HoBa popmyJia nepioi Bapialii cydbpimanoBoi mitommi nosepxHiy (E(2)). Y



nigpo3nisi 2.2 BUBOAUTHCS HOBA popMyJIa Ipyroi Bapiauii cyopiMaHoBoi miowi. TpeTiit po3nin gucepraniiHoi
POOOTH NMPUCBSYEHO NOCTIIKEHHIO BePTUKAJIbHUX MiHIMAJIbHUX ITIOBEPXOHb Y TPUBUMIDHUX CYOpiMaHOBUX
MHOTOBHUJIaX Ta iXHbOI CTIMKOCTI. Y Migpo3nisni 3.1 BUKOpUCTaNn 03Ha4€HHS BEPTHUKAJIbHOI [TIOBEPXHI. Jlajli B IbOMY
IiApO3aii MU 3HANIIIM 3arajibHy OpMYyJy NepLIoi Bapialii cyOpiMaHOBOI IO BEPTUKAJIbHOI TOBEPXHI B
TPUBUMiIpHOMY Cy6pPiMaHOBOMY MHOroOBui. Y nigpo3aini 3.2 mu o6uncanam Gopmysty Apyroi Bapiauii cy6piMaHoBoi
IJI01i BepTUKaJIbHOI MiHiMasbHOI oBepxHi. Y nmigpo3zini 3.3 6yJio BBeIeHO HOBe MOHSATTS orepaTopa SIko6i s
BEPTUKAIbHUX [10BEPXOHb. UeTBEPTUH PO3[i AUCEPTALifiHOI pOOOTH IPUCBSIYEHO ONMUCY BEPTUKAJIBHUAX
MiHIMaJIbHUX MTOBEPXOHb y TpuBuMipHuX rpynax Jli (E(2))’,Nil,Sol Ta (SL(2,R))” Ta ocinKeHHIO iXHbOI CTIKOCTI. Y
nigposnini 4.1 6ys10 foBeneHo, o IJIOMKMHY € CTIMKMMY, a restikoiny HecTilkumu. V nigpospinax 4.2, 4.3, 4.4
PO3IJISAAI0THCS BEPTUKAJIbHI MiHiMasbHI oBepxHi y rpynax Nil, Sol, (SL(2,R)) i noBeneHo knacudikalliiiny Teopemy,
sIKa ONNCY€E BepTUKaJIbHI MiHiMabHi noBepxHi. Y migpo3zini 4.5 ains (SL(2,R))” po3risHyu ciMeiicTBo
HeJ1iBOiHBapiaHTHUX CYOPiMAHOBUX CTPYKTYP, IJIs1 IKOTO TEX J0Beu Kiacudikaliiiny Teopemy. Yci nepesideHi Tyt
Pe3yJbTaTU pOOOTH € HOBUMU. 30KpEMa, pe3yJIbTaTu po3Liny 3 LO3BOJIWINA HAaM Y PO3Aisi 4 pO3IJIsIHYTH IUPOKI
KJIacU iHBapiaHTHUX Ta HEiHBapiaHTHUX CyOpiMaHOBUX CTPYKTYp Ha TpUBUMipHUX rpynax Jli, mo paHime He

IOCJIiI>KYBaJIUCSL.

2. The thesis is devoted to the study of stability of minimal surfaces in sub-Riemannian geometry, in particular, to
classification theorems for certain classes of minimal surfaces in three-dimensional sub-Riemannian Lie groups
and to their stability. The purpose of the thesis is to study the stability of minimal surfaces in sub-Riemannian
spaces. The research object is submanifolds in sub-Riemannian geometry. The subject of research is the minimality
and the stability of surfaces in sub-Riemannian geometry. The first chapter of the thesis contains the basics of
sub-Riemannian geometry, examples of sub-Riemannian manifolds used in the research, the notions of minimality
and stability of hypersurfaces, in particular, surfaces, in Riemannian and sub-Riemannian geometry, all the
necessary definitions, and a review of the existing literature devoted to minimal submanifolds in sub-Riemannian
manifolds and their stability. The second chapter of the thesis is devoted to the study of surfaces in the three-
dimensional manifold (E(2)), i.e., the universal covering of the group of orientation-preserving Euclidean plane
isometries, which has a left-invariant sub-Riemannian structure. In Section 2.1 we derive a new formula for the
first sub-Riemannian area variation of a surface in (E(2)). In Section 2.2, we derive the following new formula for
the second sub-Riemannian area variation. The third chapter of the thesis is devoted to the study of vertical
minimal surfaces in three-dimensional sub-Riemannian manifolds and their stability. In Section 3.1 we use the
following definition of a vertical surface. In this section, we obtained a general first sub-Riemannian area variation
formula of a vertical surface in a three-dimensional sub-Riemannian manifold. In Section 3.2, we calculated the
second sub-Riemannian area variation formula of a vertical minimal surface. In Section 3.3, we introduced a new
notion of the Jacobi operator for vertical surfaces. The fourth chapter of the dissertation is devoted to the
description of vertical minimal surfaces in the three-dimensional Lie groups (E(2))’, Nil, Sol, and (SL(2,R))’, and to
the study of their stability. In Section 4.1, it was proven that planes are stable, while helicoids are unstable. In
Sections 4.2, 4.3, and 4.4, vertical minimal surfaces in the groups Nil, Sol, and (SL(2,R)) are considered, and a
classification theorem describing vertical minimal surfaces is proven. In Section 4.5, for (SL(2,R)), we considered a
family of non-left-invariant sub-Riemannian structures, for which we also proved a classification theorem. All of
the results listed above are new. In particular, the results of Chapter 3 allowed us to consider in Chapter 4
extensive classes of invariant and non-invariant sub-Riemannian structures on three-dimensional Lie groups that

had not been studied before.
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