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KaHOHMYeCcKne CBAZHOCTM Ha CUMMETPUYECKUX
NPOCTPAHCTBAX C HEPA3PELINMOWN FrPynnowu
npeobpa3zoBaHni

H.M. Moxeit
YupexrdeHue obpazosaHusa «benopycckuli 2ocydapcmaeHHbil yHusepcumem UuHpopmMamuKu
U paduosneKmpoHUKU»

Cummempuveckoe npocmpaHcmaeo no 3. Kapmaxy — amo npocmpaHcmeo agguHHol ceazHocmu 6e3 Kpy4yeHus, meH3op
KpUBU3Hbl KOMOPO20 COXPAHAemMcA npu napannenbHoM repeHeceHuu. CuMmempuyecKue nPoCMpaHCmMed ecmpeyaromcsa 6o
MHOXecmee cumyayuli 8 mamemamuke U ¢usuke. OHU — eaxtHble 00beKmol U3y4yeHUs 8 meopuu npedcmasneHull,
20PMOHUYECKOM aHasu3e, a makxe 8 OuggepeHyuanoHol 2eomempuu.

Llesie cmamoeu — onucaHue 8cex UHBAPUAHMHbIX A@PUHHbLIX C8A3HOCMell HO MpexmepPHbIX CUMMEMPUYECKUX 0OHOPOOHbIX
MPOCMPaHCMBax eMecme C UX MeH30paMU KPUBU3HbI U KPYYeHUs, KaHOHUYeCcKux ceasHocmeli u ecmecmeeHHbIx ceasHocmeli
6e3 KpyveHus.

Mamepuan u memodsi. Mamepuan ucciedo8aHuUsA — CUMMempuYecKue NPocCMpaHCcmaa U c8A3HOCMU Ha Hux. OnpedeseHbl
OCHOBHbIe MOHAMUA: U30MPONHO-MOYHAA NApd, CUMMEMmMPUYEeCcKoe MpoCMpPaHcmeo, KAHOHUYeCKoe pa3soxeHue, agp@duHHas
CBA3HOCMb, KAHOHUYECKAA C8A3HOCMb, ecmecmeeHHAs CBA3HOCMb 6e3 Kpy4yeHus, MEH30p KPpy4yeHUs, MeH30p KPUBU3H®bI,
aneebpa 20/10HOMUU.

Pesynbmameol u ux obcyxdeHue. [TpusedeHO s0KAAbHOE ONUCAHUE MPexMepHbLIX CUMMeMmpuYecKux O0OHOPOOHbIX
npocmpaHcms, Ha Komopbix Odelicmeyem Hepaspewumas 2pynna Jlu npeobpasosaHuli ¢ paspewumsiMm cmabuau3zamopom.
JloKanbHAA KAACCUUKAYua 00HOPOOHbIX NMPOCMPAHCME 3K8UBAAEHMHA OMNUCAHUIO 3¢hghekmusHbix nap anzebp Jlu. Brnepssie
HalideHbl 8Ce UHBAPUAHMHbIE AhPUHHbIE CBAZHOCMU HA MAKUX 00HOPOOHbLIX MPOCMPAHCMEBAX, 8bIMUCAHbI ABHO KAHOHUYECKUE
C8A3HOCMU U ecmecmeeHHble c8A3Hocmu 6e3 KpyyeHus, HalideHbl MeH30pbl KPUBU3HbI, KPy4yeHUs, an2ebpel 20/0HOMUU
YKA3AaHHbIX ceA3Hocmell. MccnedosaHUs OCHOBAHbLI HA UCMOAb308aHUU cgolicme anzebp Jlu, epynn Jlu u 0OHOPOOHbIX
POCMPAHCME U HOCAM, 2/108HbIM 06PA30M, 10KAAbHbIU Xapakmep.

3aknrveHue. OcobeHHOCMbIO npedcmassneHHol pabomesl A8a5emcs NPUMeHeHUe Yucmo anzebpauyeckozo nooxoda K
onucaHu MHo2006pa3suli u ceazHocmeli HO HUX, G MAKX#e coyemaHue pasnu4Hbix memodos dudpepeHyuansbHol ceomempuu,
meopuu epynn u anzebp J/lu u meopuu 0OHOPOOHbIX MpocMpaHcme. [loayveHHbie pe3yabmamel mo2ym 6biMb UCMOAb308aHbI
npu uccnedos8aHUU MHO02006pa3ull, a MakKx#e uMemb MPUAOHEHUS 8 pPa3uYHbIXx 0b6aacmax 2eomempuu, MOroso2uu,
duppepeHyuanbHbIX ypasHeHul, aHanusa, anzebpel, 8 obujeli meopuu omHocumesabHocmu, sAdepHol @u3uke, ¢u3uke
371eMeHMapHbIX Yacmuy, u 0p., MOCKOAbKY MHo2ue (pyHOaMeHmMaAsnbHble 3a0a4u 8 amux 064acmsax ceA3aHbl € U3yYeHuem
UHBAPUAHMHbIX 06EKMO8 Ha CUMMEMPUYECKUX MPOCMPAHCMEAX.

Knrouesble €q108a: KAHOHUYECKASA C83HOCMb, CUMMEMpPUYeCKoe NpocmpaHcmeo, 2pynna /lu, meH30p KPUeu3Hsbi.

Canonical Connections on Symmetric Spaces with
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A symmetric space by E. Cartan is a space of affine connection without torsion, its curvature tensor is invariant under
parallel transport. Symmetric spaces arise in a wide variety of situations in both mathematics and physics. They are important
objects of study in representation theory and harmonic analysis as well as in differential geometry.

The purpose of the work is the description of all invariant affine connections on three-dimensional symmetric homogeneous
spaces together with their curvature and torsion tensors, canonical connections and natural torsion-free connections.

Material and methods. The object of the investigation is symmetric spaces and connections on them. The basic notions,
such as an isotropically-faithful pair, a symmetric space, a canonical decomposition, an affine connection, a canonical
connection, a natural torsion-free connection, curvature and torsion tensors, a holonomy, algebra are defined.

Findings and their discussion. The local description of three-dimensional symmetric homogeneous spaces with an
unsolvable Lie group of transformations and a solvable stabilizer is given. The local classification of homogeneous spaces is
equivalent to the
description of the effective pairs of Lie algebras. All invariant affine connections on those spaces, canonical connections and



natural torsion-free connections are described, curvature and torsion tensors, holonomy algebras are found. Studies are based
on the use of properties of the Lie algebras, Lie groups and homogeneous spaces and they mainly have local character.

Conclusion. The peculiarity of techniques presented in the work is the application of purely algebraic approach to the
description of manifolds and connections on them, as well as compound of methods of differential geometry, the theory of Lie
groups and
algebras and the theory of homogeneous spaces. The results can be used in the study of manifolds, and can have applications in
various fields of geometry, topology, differential equations, analysis, algebra, general theory of relativity, nuclear physics,
physics of elementary particles and others, as many fundamental problems in these areas relate to the study of invariant objects
on symmetric spaces.
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