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Ñëèíÿêîâ Ï.À. Ôóíêöèîíàëüíûå ïðîñòðàíñòâà è àïïðîêñèìàöèÿ íåéðîííû-
ìè ñåòÿìè (äèïëîìíàÿ ðàáîòà). � Ìèíñê: ÁÃÓ, 2024. � 43 ñ.

Äèïëîìíàÿ ðàáîòà ñîäåðæèò 43 ñòðàíèö, 3 òàáëèöû, 15 èñïîëüçîâàííûõ èñòî÷íèêîâ.
Êëþ÷åâûå ñëîâà: ÔÓÍÊÖÈÎÍÀËÜÍÛÅ ÏÐÎÑÒÐÀÍÑÒÂÀ, ÎÁÎÁÙÅÍÍÛÅ

ÔÓÍÊÖÈÈ, ÍÅÉÐÎÍÍÛÅ ÑÅÒÈ, ÐÀÑÏÐÅÄÅËÅÍÈß ØÂÀÐÖÀ, RIDGELET-
ÏÐÅÎÁÐÀÇÎÂÀÍÈÅ, ÔÓÍÊÖÈÈ ÀÊÒÈÂÀÖÈÈ, ÏÐÅÎÁÐÀÇÎÂÀÍÈÅ ÐÀÄÎÍÀ,
ÔÎÐÌÓËÀ ÐÅÊÎÍÑÒÐÓÊÖÈÈ, ÀÏÏÐÎÊÑÈÌÀÖÈß.

Öåëüþ ðàáîòû ÿâëÿåòñÿ èçó÷åíèå âîçìîæíîñòè àïïðîêñèìàöèè ôóíêöèé èç ôóíêöèî-
íàëüíûõ ïðîñòðàíñòâ îäíîñëîéíîé ïîëíîñâÿçíîé íåéðîííîé ñåòüþ, à òàêæå ðàññìîòðåíèå
ñîâðåìåííûõ ìåòîäîâ ìàòåìàòè÷åñêîé òåîðèè íåéðîííûõ ñåòåé, èçó÷åíèå ñâîéñòâ ïðåä-
ñòàâëåíèÿ íåéðîííîé ñåòè êàê äèñêðåòèçàöèè Ridgelet-ïðåîáðàçîâàíèÿ.

Â äèïëîìíîé ðàáîòå äîñòèãíóòû ñëåäóþùèå ðåçóëüòàòû:

1. Ïîëó÷åíû óñëîâèÿ äîïóñòèìîñòè ïàðû ôóíêöèé (η, ψ), ïðè êîòîðûõ âûïîëíÿåòñÿ
ôîðìóëà ðåêîíñòðóêöèè ôóíêöèé îïðåäåëåííûõ êëàññîâ íåéðîííîé ñåòüþ.

2. Ïîëó÷åííûå òåîðåòè÷åñêèå óñëîâèÿ áûëè ïðèìåíåíû ê èçâåñòíûì ôóíêöèÿì àêòèâà-
öèè, èñïîëüçóåìûì â ïðèêëàäíîì ìàøèííîì îáó÷åíèè.

Äèïëîìíàÿ ðàáîòà íîñèò òåîðåòè÷åñêèé õàðàêòåð, ïîñòàâëåííûå çàäà÷è ðåøåíû â ïîë-
íîé ìåðå, ïðèñóòñòâóåò âîçìîæíîñòü äàëüíåéøåãî ðàçâèòèÿ èññëåäîâàíèé. Å¼ ðåçóëüòàòû
ìîãóò áûòü èñïîëüçîâàíû â ñïåöèàëüíûõ êóðñàõ ïî ìàòåìàòè÷åñêîé òåîðèè íåéðîííûõ
ñåòåé, à òàêæå â ïðèëîæåíèÿõ.

Âñå ðåçóëüòàòû äèïëîìíîé ðàáîòû ñòðîãî äîêàçàíû â ñîîòâåòñòâèè ñ ïðèíÿòûìè â ìà-
òåìàòèêå ïðàâèëàìè. Îáîñíîâàííîñòü è äîñòîâåðíîñòü ïîëó÷åííûõ ðåçóëüòàòîâ îáóñëîâ-
ëåíà ñòðîãèìè ìàòåìàòè÷åñêèìè äîêàçàòåëüñòâàìè ñôîðìóëèðîâàííûõ â ðàáîòå òåîðåì.
Àêòóàëüíîñòü ðàáîòû îáóñëîâëåíà àêòèâíûì ðàñïðîñòðàíåíèåì íåéðîííûõ ñåòåé è íåîá-
õîäèìîñòüþ ïîñòðîåíèÿ ñîîòâåòñòâóþùåé òåîðèè.

Äèïëîìíàÿ ðàáîòà âûïîëíåíà àâòîðîì ñàìîñòîÿòåëüíî.

2



Ñëiíÿêî² Ï.À. Ôóíêöûÿíàëüíûÿ ïðàñòîðû i àïðàêñiìàöûÿ íåéðîííûìi ñåò-
êàìi (äûïëîìíàÿ ðàáîòà). � Ìiíñê: ÁÃÓ, 2024. � 43 ñ.

Äûïëîìíàÿ ðàáîòà ñêëàäàåööà ç 43 ñòàðîíàê, 3 òàáëiö, 15 âûêàðûñòàíûõ êðûíiö.
Êëþ÷àâûÿ ñëîâû: ÔÓÍÊÖÛßÍÀËÜÍÛß ÏÐÀÑÒÎÐÛ, ÀÁÀÃÓËÜÍÅÍÛß

ÔÓÍÊÖÛI, ÍÅÉÐÎÍÍÛß ÑÅÒÊI, ÐÀÇÌÅÐÊÀÂÀÍÍI ØÂÀÐÖÀ, RIDGELET-
ÏÅÐÀ�ÒÂÀÐÝÍÍÅ, ÔÓÍÊÖÛI ÀÊÒÛÂÀÖÛI, ÏÅÐÀ�ÒÂÀÐÝÍÍÅ ÐÀÄÎÍÀ, ÔÎÐ-
ÌÓËÀ ÐÝÊÀÍÑÒÐÓÊÖÛI, ÀÏÐÀÊÑIÌÀÖÛß.

Ìýòàé ðàáîòû ç'ÿ²ëÿåööà âûâó÷ýííå ìàã÷ûìàñöi àïðàêñiìàöûi ôóíêöûé ç ôóíêöûÿ-
íàëüíûõ ïðàñòîð àäíàñëà¼âàé ïî²íàñóâÿçíàé íåéðîííàé ñåòêàé, à òàêñàìà ðàçãëÿä ñó÷àñ-
íûõ ìåòàäà² ìàòýìàòû÷íàé òýîðûi íåéðîííûõ ñåòàê, âûâó÷ýííå ²ëàñöiâàñöÿ² óÿ²ëåííÿ
íåéðîííàé ñåòêi ÿê äûñêðýòûçàöûi Ridgelet-ïåðà²òâàðýííÿ.

Ó äûïëîìíàé ðàáîöå äàñÿãíóòû íàñòóïíûÿ âûíiêi:

1. Àòðûìàíû ²ìîâû äàïóø÷àëüíàñöi ïàðû ôóíêöûé (η, ψ), ïðû ÿêiõ âûêîíâàåööà ôîð-
ìóëà ðýêàíñòðóêöûi ôóíêöûé âûçíà÷àíûõ êëàñà² íåéðîííàé ñåòêàé.

2. Àòðûìàíûÿ òýàðýòû÷íûÿ ²ìîâû áûëi ²æûòûÿ äà âÿäîìûõ ôóíêöûé àêòûâàöûi, ÿêiÿ
âûêàðûñòî²âàëiñÿ ² ïðûêëàäíûì ìàøûííûì íàâó÷àííi.

Äûïëîìíàÿ ðàáîòà íîñiöü òýàðýòû÷íû õàðàêòàð, ïàñòà²ëåíûÿ ìýòû âûðàøàíû ² ïî²-
íàé ìåðû, ïðûñóòíi÷àå ìàã÷ûìàñöü äàëåéøàãà ðàçâiööÿ äàñëåäàâàííÿ². ßå âûíiêi ìîãóöü
âûêàðûñòî²âàööà ² ñïåöûÿëüíûõ êóðñàõ ïà ìàòýìàòû÷íàé òýîðûi íåéðîííûõ ñåòàê, à
òàêñàìà ² äàäàòêàõ.

Óñå âûíiêi äûïëîìíàé ðàáîòû ñòðîãà äàêàçàíû ² àäïàâåäíàñöi ç ïðûíÿòûìi ² ìàòýìà-
òûöû ïðàâiëàìi. Àáãðóíòàâàíàñöü i äàêëàäíàñöü àòðûìàíûõ âûíiêà² àáóìî²ëåíà ñòðîãiìi
ìàòýìàòû÷íûìi äîêàçàìi ñôàðìóëÿâàíûõ ó ðàáîöå òýàðýì. Àêòóàëüíàñöü ðàáîòû àáóìî²-
ëåíà àêòû²íûì ðàñïà²ñþäæâàííåì íåéðîííûõ ñåòàê i íåàáõîäíàñöþ ïàáóäîâû àäïàâåäíàé
òýîðûi.

Äûïëîìíàÿ ðàáîòà âûêàíàíà à²òàðàì ñàìàñòîéíà.
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Sliniakou P.A. Functional spaces and approximation by neural networks (thesis).
� Minsk: BSU, 2024. � 43 p.

The thesis contains 43 pages, 3 tables, 15 references.
Keywords: FUNCTIONAL SPACES, GENERALIZED FUNCTIONS, NEURAL

NETWORKS, SCHWARTZ DISTRIBUTIONS, RIDGELET TRANSFORM,
ACTIVATION FUNCTIONS, RADON TRANSFORM, RECONSTRUCTION FORMULA,
APPROXIMATION.

The purpose of the work is to study the possibility of approximating functions from functional
spaces by a single-layer fully connected neural network, as well as to consider modern methods
of the mathematical theory of neural networks, to study the properties of representing a neural
network as a discretization of the Ridgelet transform.

The following results were achieved in the thesis:

1. Conditions for the admissibility of a pair of functions (η, ψ) are obtained under which the
reconstruction formula for functions of certain classes by a neural network is true.

2. The theoretical conditions were applied to well-known activation functions used in applied
machine learning.

The thesis is theoretical in nature, the assigned tasks have been fully resolved, and there is
the possibility of further development of the research. Its results can be used in special courses
on the mathematical theory of neural networks, as well as in applications.

All the results of the thesis are strictly proved in accordance with the rules accepted in
mathematics. The validity and reliability of the results obtained is due to strict mathematical
proofs of the theorems formulated in the work. The relevance of the work is due to the active
spread of neural networks and the need to build an appropriate theory.

The thesis was completed by the author himself and independently.
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