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Ïîëîíèí È.Â. Êëàññû ñîáîëåâñêîãî òèïà íà ìåòðè÷åñêèõ ïðî-
ñòðàíñòâàõ ñ ëîêàëüíûì óñëîâèåì óäâîåíèÿ (äèïëîìíàÿ ðàáîòà). -
Ìèíñê: ÁÃÓ, 2025. - 32 ñ.

Äèïëîìíàÿ ðàáîòà ñîäåðæèò: 32 ñòðàíèöû, 7 ëèòåðàòóðíûõ èñòî÷íèêîâ.

Êëþ÷åâûå ñëîâà: ÏÐÎÑÒÐÀÍÑÒÂÀ ÑÎÁÎËÅÂÀ, ÒÅÎÐÅÌÀ ÊÀËÜÄÅ-

ÐÎÍÀ.

Îáúåêò èññëåäîâàíèÿ � òåîðåìà Êàëüäåðîíà.

Ñîáîëåâñêèå ïðîñòðàíñòâà ÿâëÿþòñÿ öåíòðàëüíûì ïîíÿòèåì ñîâðåìåííîé

ìàòåìàòè÷åñêîãî àíàëèçà, îáåñïå÷èâàÿ ñòðîãóþ îñíîâó äëÿ èçó÷åíèÿ ñëàáûõ

ïðîèçâîäíûõ è ðåãóëÿðíîñòè ôóíêöèé. Îíè èãðàþò êëþ÷åâóþ ðîëü â òåîðèè

äèôôåðåíöèàëüíûõ óðàâíåíèé è âàðèàöèîííîãî èñ÷èñëåíèÿ.

Îäíèì èç ôóíäàìåíòàëüíûõ ðåçóëüòàòîâ, êàñàþùèõñÿ ñîáîëåâñêèõ ïðî-

ñòðàíñòâ, ÿâëÿåòñÿ òåîðåìà Àëüáåðòî Êàëüäåðîíà, êîòîðàÿ ïðåäëàãàåò êðèòå-

ðèé èõ îïèñàíèÿ ñ ïîìîùüþ èíòåãðàëüíûõ îïåðàòîðîâ. Âìåñòî êëàññè÷åñêîãî

îïðåäåëåíèÿ ÷åðåç ñëàáûå ïðîèçâîäíûå, ïîäõîä Êàëüäåðîíà èñïîëüçóåò èí-

òåãðàëüíûå îïåðàòîðû, ÷òîáû àíàëèòè÷åñêè è îïåðàòîðíî îõàðàêòåðèçîâàòü

ñòðóêòóðó ñîáîëåâñêèõ ïðîñòðàíñòâ.

Â äàííîé ðàáîòå ðàññìàòðèâàåòñÿ òåîðèÿ ñîáîëåâñêèõ ïðîñòðàíñòâ ñ àê-

öåíòîì íà èíòåãðàëüíûé êðèòåðèé Êàëüäåðîíà. Ïðåäñòàâëåíû íåîáõîäèìûå

òåîðåòè÷åñêèå ñâåäåíèÿ, èçëîæåíà ôîðìóëèðîâêà è äîêàçàòåëüñòâî òåîðåìû.

Òàêæå ðàññìàòðèâàåòñÿ ïîäõîä ê ââåäåíèþ êëàññîâ Ñîáîëåâñêîãî òèïà íà

ìåòðè÷åñêèõ ïðîñòðàíñòâàõ ñ ëîêàëüíûì óñëîâèåì óäâîåíèÿ, ðåàëèçóþùèé

èäåþ òåîðåìû Êàëüäåðîíà.
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Ïàëîíií I.Â. Êëàñû ñàáàëå²ñêàãà òûïó íà ìåòðû÷íûõ ïðàñòîðàõ
ç ëàêàëüíàé óìîâàé ïàäâàåííÿ(äûïëîìíàÿ ïðàöà). - Ìiíñê: ÁÄÓ,
2025. - 32 ñ.

Äûïëîìíàÿ ðàáîòà çìÿø÷àå: 32 ñòàðîíêi, 7 ëiòàðàòóðíûõ êðûíiö.

Êëþ÷àâûÿ ñëîâû: ÏÐÀÑÒÎÐÛ ÑÎÁÀËÅÂÀ, ÒÝÀÐÝÌÀ ÊÀËÜÄÝÐÎ-

ÍÀ.

Àá'åêò äàñëåäàâàííÿ - òýàðýìà Êàëüäýðîíà.

Ïðàñòîðû Ñîáàëåâà ç'ÿ²ëÿþööà àäíûì ç êëþ÷àâûõ ïàíÿööÿ² ñó÷àñíàãà

àíàëiçó, çàáÿñïå÷âàþ÷û ñòðîãóþ àñíîâó äëÿ âûâó÷ýííÿ ñëàáà âûçíà÷àíûõ

âûòâîðíûõ i ðýãóëÿðíàñöi ôóíêöûé. ßíû øûðîêà âûêàðûñòî²âàþööà ² òýî-

ðûi äûôåðýíöûÿëüíûõ óðà²íåííÿ² i âàð'ÿöûéíûì çëi÷ýííi.

Àäçií ç àñíî²íûõ âûíiêà² ó ãýòàé âîáëàñöi � òýàðýìà Àëüáåðòà Êàëüäýðî-

íà, ÿêàÿ äàå êðûòýðûé àïiñàííÿ ïðàñòîð Ñîáàëåâà ïðàç iíòýãðàëüíûÿ àïåðà-

òàðû. Çàìåñò êëàñi÷íàãà âûçíà÷ýííÿ ïðàç ñëàáûÿ âûòâîðíûÿ, ó ïàäûõîäçå

Êàëüäýðîíà âûêàðûñòî²âàþööà iíòýãðàëüíûÿ àïåðàòàðû äëÿ àíàëiòû÷íàé i

àïåðàòàðíàé õàðàêòàðûñòûêi ãýòûõ ïðàñòîð.

Ãýòàÿ äûïëîìíàÿ ïðàöà ïðûñâå÷àíà âûâó÷ýííþ ïðàñòîð Ñîáàëåâà ç àñàá-

ëiâàé óâàãàé äà êðûòýðûÿ Êàëüäýðîíà. Ïðûâîäçÿööà íåàáõîäíûÿ òýàðýòû÷-

íûÿ çâåñòêi, ôàðìóëþåööà i äàêàçâàåööà òýàðýìà. Òàêñàìà ðàçãëåäæàíû ïà-

äûõîäû äà ²âÿäçåííÿ êëàñà² òûïó Ñîáàëåâà íà ìåòðû÷íûõ ïðàñòîðàõ ç ëà-

êàëüíàé óìîâàé ïàäâàåííÿ, ÿêiÿ ðýàëiçóþöü iäýþ òýàðýìû Êàëüäýðîíà.
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Polonin I.V, Sobolev-type classes on metric spaces with a local
doubling condition(diplom paper). - Minsk: BSU, 2025. - 32 p.

The thesis contains: 32 pages, 7 literary sources.

Keywords: SOBOLEV SPACES, CALDERON THEOREM.

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 di�erential equations and the calculus of

variations.

Among the many foundational results concerning Sobolev spaces is a theorem

by Alberto Calderon, which o�ers an integral operator criterion for characterizing

these spaces. Rather than relying on the classical de�nition 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.
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