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Kimouessie ciiosa: [IPOCTPAHCTBA COBOJIEBA, TEOPEMA KAJIB/IE-
POHA.

O0beKT uccienoBanns — Teopema KaJsibaepona.

CobosieBcKre MPOCTPAHCTBA SIBJISIOTCS HEHTPAJIBHBIM TOHSITHEM COBPEMEHHOMN
MaTeMaTHIeCKOr0 aHaIn3a, 00ecednBas CTPOryi0 OCHOBY JIjIst U3y YeHUsT CJIa0bIX
IPOUBBOIHBIX W PETyIApHOCTH HyHKIHI. OHE UTPaloT KJIIOUEBYIO POJIb B TEOPUN
nnddepernraabHbIX YPaBHEHNH U BAPUAIMOHHOTO MCIWCICHNSI.

OpnnM 3 GyHIaAMEHTAJIBHBIX PE3YJIbTaTOB, KACAIOIMNXCsT CODOJIEBCKUX TPO-
CTPAHCTB, siBJsieTcs TeopeMa Anmboepro Kasibiepona, KoTopast Ipe/ijiaraeT KpuTe-
puil X omMcaHus ¢ MOMOIIBIO MHTETPAJbHBIX ONEpaTOpoB. BMecTo KJiaccnieckoro
orpeJIesIeHusT depe3 caabbie TTPON3BOIHBIE, TTOAX0 Kajbhlepona NCIoIb3yeT WH-
TerpaJibHbIe OlePaTOPhl, YTOObI AHAJUTHIECKNA U OIEPATOPHO OXapaKTePU30BaAThH
CTPYKTYPY COOOJIEBCKUX MPOCTPAHCTB.

B nannoit pabore paccmaTpwBaeTcst TeOpUsi CODOJEBCKUX TPOCTPAHCTB C aK-
IIEHTOM Ha MHTerpaJibubiil Kpurepuit Kajbjiepona. [lpejcraBienb HeoOXo mMbie
TeOpEeTUYECKNEe CBeICHUA, U3JI0XKeHa (POPMYJNPOBKA U JOKA3ATEILCTBO TEOPEMBI.
Tak:ke paccMaTpuBaeTcs MOJXOM K BBeJeHUIO KiaccoB CoboseBCKOro Tuma Ha
METPUUIECKUX MPOCTPAHCTBAX C JIOKAJIHHBIM YCJIOBUEM YJIBOEHUsI, PEaTU3YIONINii
ujiero reopembl KaJibjiepona.
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Ab’exT jacienaBanns - TdapaMa Kajbpspona.

[Tpacropsr CobagieBa 3’siyisifonia aJHbIM 3 KJIIOYaBbIX MAHAIIAY CydacHara
aHaJ i3y, 3a0siCIIeUBal04Ybl CTPOI'YI0 ACHOBY JiJIsi BbIBYUSHHs CJiaba BbI3HAYAHBIX
BBITBOPHBIX 1 PAryJIgpHACI (PYHKIBIA. ZIHBI IIBIPOKA BBIKAPBICTOYBAOIIA ¥ TIO-
phIi AbI(DEPIHIBIAIBHBIX YPAJHEHHSY 1 Bap silbIHHBIM 3J1IU9HHI.

A 1310 3 aCHOYHBIX BbIHIKAY y TaTail BoOsacii — Tapamva Anndbepra Kasibiapo-
Ha, sIKasl Jlae KPbITAphIii amicanns npactop Cobajesa mpa3 IHTSI'PAJIbHbISI alepa-
Tapbl. 3aMECT KJacidHara BbISHAUSHHS IIPa3 CJaOblsd BLITBOPHBIS, Y IaJbIX0J3€
KaJibj1apoHa BbIKAPBHICTOYBAOIIA IHTIIPAJIbHBISA allepaTapbl JJIsi aHAJIThIYHA 1
aliepaTapHail XapakKTapbICThIKI I'9THIX 11PACTOP.

['sTas AploMHas mpalia IpbicBedaHa BeIByUsHHIO IpacTop CobaJjieBa 3 acab-
JliBaii yBaraii jia Kpbimapbisd KaJbjapona. [IpbiBojassiia HeabXo HbIs T9aPIThIU-
HbIs 3BECTKI, (papMyJIIoeliia 1 Jjaka3Baeliiia Taapama. TakcaMma, pasriie/PKaHbl a-
JIBIXOJIBI J1a ¥BsIA3eHHs KJacay Thimy CobaJieBa HA METPBIYHBIX MPacTopax 3 Jia-
KaJIbHail yMOBail maJiBaeHHs, dKisd PIaJI3YIONb 171910 TIapaMbl KaabaspoHa.
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The object of study is the Calderon theorem.

Sobolev spaces are a central concept in modern analysis, providing a rigorous
framework for studying weak derivatives and the regularity of functions. They are
indispensable in the theory of partial differential equations and the calculus of
variations.

Among the many foundational results concerning Sobolev spaces is a theorem
by Alberto Calderon, which offers an integral operator criterion for characterizing
these spaces. Rather than relying on the classical definition via weak derivatives,
Calderon’s approach uses integral operators to describe the structure of Sobolev
spaces in a more analytic and operator-theoretic way.

This thesis explores the theory of Sobolev spaces with an emphasis
on Calderon’s integral operator characterization. We present the necessary
background, develop the theoretical framework, and examine the theorem’s
proof.An approach to introducing Sobolev-type classes on metric spaces with a
local doubling condition, implementing the idea of Calderon’s theorem, is also
considered.



