
ÌÈÍÈÑÒÅÐÑÒÂÎ ÎÁÐÀÇÎÂÀÍÈß ÐÅÑÏÓÁËÈÊÈ
ÁÅËÀÐÓÑÜ

ÁÅËÎÐÓÑÑÊÈÉ ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÓÍÈÂÅÐÑÈÒÅÒ

ÌÅÕÀÍÈÊÎ-ÌÀÒÅÌÀÒÈ×ÅÑÊÈÉ ÔÀÊÓËÜÒÅÒ

Êàôåäðà òåîðèè ôóíêöèé

Ðîäèîíîâà
Àëåêñàíäðà Äåíèñîâíà

ÀÑÈÌÏÒÎÒÈ×ÅÑÊÈÅ ÌÅÒÎÄÛ ÂÛ×ÈÑËÅÍÈß
ÈÍÒÅÃÐÀËÎÂ

Àííîòàöèÿ ê äèïëîìíîé ðàáîòå

Íàó÷íûé ðóêîâîäèòåëü:
êàíäèäàò ôèç.-ìàò. íàóê
äîöåíò Ò.Ñ. Ìîðäâèëêî

Ìèíñê, 2022



Äèïëîìíàÿ ðàáîòà ñîäåðæèò: - 19 ñòðàíèö, - 1 èëëþñòðàöèþ (ðèñóíîê) - 5
èñïîëüçîâàííûõ èñòî÷íèêîâ.

Këþ÷åâûå ñëîâà: ÀÑÈÌÏÒÎÒÈ×ÅÑÊÈÅ ÐÀÇËÎÆÅÍÈß, ÈÍÒÅÃÐÀË,
ÌÅÒÎÄ ËÀÏËÀÑÀ, ÑÒÀÖÈÎÍÀÐÍÀß ÔÀÇÀ, ÄÈÔÔÅÐÅÍÖÈÐÓÅÌÀß
ÔÓÍÊÖÈß, ÌÅÒÎÄ ÏÅÐÅÂÀËÀ

Â äèïëîìíîé ðàáîòå èçó÷àþòñÿ Àñèìïòîòè÷åñêèå ìåòîäû âû÷èñëåíèÿ èí-
òåãðàëîâ.

Öåëüþ äèïëîìíîé ðàáîòû ÿâëÿåòñÿ èçó÷åíèå îñíîâíûõ ìåòîäîâ àñèìïòî-
òè÷åñêîãî ðàçëîæåíèÿ èíòåãðàëîâ: Ëàïëàñà, ñòàöèîíàðíîé ôàçû è ïåðåâàëà
è ïðèìåíåíèå äàííûõ ìåòîäîâ äëÿ íàõîæäåíèÿ àñèìïòîòèêè íåêîòîðûõ èí-
òåãðàëîâ.

Äèïëîìíàÿ ðàáîòà ñîñòîèò èç ââåäåíèÿ , ÷åòûðåõ ïàðàãðàôîâ è çàêëþ÷å-
íèÿ.

Ïåðâûé ïàðàãðàô íîñèò òåîðåòèêî-ìåòîäîëîãè÷åñêèé õàðàêòåð. Â íåì èç-
ëàãàþòñÿ îñíîâíûå îïðåäåëåíèÿ òðåáóåìûå äëÿ äàëüíåéøåãî èçó÷åíèÿ èññëå-
äóåìîé ïðîáëåìû.

Âòîðîé ïàðàãðàô ñîñòîèò èç òðåõ ïóíêòîâ. Â ïåðâîì ïóíêòå ââîäÿòñÿ îñ-
íîâíûå îïðåäåëåíèÿ. Âî âòîðîì ïóíêòå ðàññìàòðèâàåòñÿ ìåòîä Ëàïëàñà. Â
òðåòüåì ïóíêòå ðàçîáðàíû ïðèìåðû âû÷èñëåíèÿ èíòåãðàëîâ ñ ïîìîùüþ ìå-
òîäà Ëàïëàñà.

Òðåòèé ïàðàãðàô ñîñòîèò èç äâóõ ïóíêòîâ. Â ïåðâîì ïóíêòå îïèñûâàåòñÿ
ðåàëèçàöèÿ ìåòîäà ñòàöèîíàðíîé ôàçû. Â âòîðîì ïóíêòå ðàçîáðàíû ïðèìåðû
âû÷èñëåíèÿ èíòåãðàëîâ ñ ïîìîùüþ âûøå îïèñàííîãî ìåòîäà.

×åòâåðòûé ïàðàãðàô ñîñòîèò èç äâóõ ïóíêòîâ. Â ïåðâîì ïóíêòå ðàññìàò-
ðèâàåòñÿ ìåòîä ïåðåâàëà. Âî âòîðîì ïóíêòå ïîêàçàí ïðèìåð âû÷èñëåíèÿ èí-
òåãðàëà Ýéðè ñ ïîìîùüþ ìåòîäà ìåòîäà ïåðåâàëà.

Â çàêëþ÷åíèè ëîãè÷åñêè è ïîñëåäîâàòåëüíî èçëàãàþòñÿ òåîðåòè÷åñêèå âû-
âîäû äèïëîìíîé ðàáîòû.

Äèïëîìíàÿ ðàáîòà íîñèò òåîðåòè÷åñêèé õàðàêòåð.
Äèïëîìíàÿ ðàáîòà âûïîëíåíà àâòîðîì ñàìîñòîÿòåëüíî.
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Äûïëîìíàÿ ðàáîòà çìÿø÷àå: - 19 ñòàðîíàê, - 1 iëþñòðàöûþ (ìàëþíàê) - 5
ñêàðûñòàíûõ êðûíiö.

Êëþ÷àâûÿ ñëîâû: ÀÑIÌÏÒÀÒÛ×ÍÛß ÐÀÇËÀÆÝÍÍI, IÍÒÝÃÐÀË,
ÌÅÒÀÄ ËÀÏËÀÑÀ, ÑÒÀÖÛßÍÀÐÍÀß ÔÀÇÀ, ÄÈÔÅÐÅÍÖÈÐÓÅÌÀß
ÔÓÍÊÖÛß, ÌÅÒÀÄ ÏÅÐÀÂÀËÀ

Ó äûïëîìíàé ðàáîöå âûâó÷àþööà Àñiìïòàòû÷íûÿ ìåòàäû âûëi÷ýííÿ iíòý-
ãðàëà².

Ìýòàé äûïëîìíàé ïðàöû ç'ÿ²ëÿåööà âûâó÷ýííå àñíî²íûõ ìåòàäà² àñiìï-
òàòû÷íàãà ðàñêëàäàííÿ iíòýãðàëà²: Ëàïëàñà, ñòàöûÿíàðíàé ôàçû i ïåðàâàëà
i ïðûìÿíåííå äàäçåíûõ ìåòàäà² äëÿ çíàõîäæàííÿ àñiìïòîòûêi íåêàòîðûõ
iíòýãðàëà².

Äûïëîìíàÿ ðàáîòà ñêëàäàåööà ç óâÿäçåííÿ, ÷àòûðîõ ïàðàãðàôà² i çàêëþ-
÷ýííÿ.

Ïåðøû ïàðàãðàô íîñiöü òýàðýòûêà-ìåòàäàëàãi÷íû õàðàêòàð. Ó iì âûêëà-
äàþööà àñíî²íûÿ àçíà÷ýííi ïàòðàáàâàíûÿ äëÿ íàñòóïíàãà âûâó÷ýííÿ äîñëåä-
íàé ïðàáëåìû.

Äðóãi ïàðàãðàô ñêëàäàåööà ç òðîõ ïóíêòà². Ó ïåðøûì ïóíêöå ²âîäçÿööà
àñíî²íûÿ àçíà÷ýííi. Ó äðóãiì ïóíêöå ðàçãëÿäàåööà ìåòàä Ëàïëàñà. Ó òðýöiì
ïóíêöå ðàçàáðàíû ïðûêëàäû âûëi÷ýííÿ iíòýãðàëà² ç äàïàìîãàé ìåòàäó Ëà-
ïëàñà.

Òðýöi ïàðàãðàô ñêëàäàåööà ç äâóõ ïóíêòà². Ó ïåðøûì ïóíêöå àïiñâàåööà
ðýàëiçàöûÿ ìåòàäó ñòàöûÿíàðíàé ôàçû. Ó äðóãiì ïóíêöå ðàçàáðàíû ïðûêëà-
äû âûëi÷ýííÿ iíòýãðàëà² ç äàïàìîãàé âûøýé àïiñàíàãà ìåòàäó.

×àöâ¼ðòû ïàðàãðàô ñêëàäàåööà ç äâóõ ïóíêòà². Ó ïåðøûì ïóíêöå ðàç-
ãëÿäàåööà ìåòàä ïåðàâàëà. Ó äðóãiì ïóíêöå ïàêàçàíû ïðûêëàä âûëi÷ýííi
iíòýãðàëà Ýéðû ç äàïàìîãàé ìåòàäó ìåòàäó ïåðàâàëà.

Ó âûíèêàõ ëàãi÷íà i ïàñëÿäî²íà âûêëàäàþööà òýàðýòû÷íûÿ âûñíîâû äû-
ïëîìíàé ïðàöû.

Äûïëîìíàÿ ðàáîòà ìàå òýàðýòû÷íû õàðàêòàð.
Äûïëîìíàÿ ðàáîòà âûêàíàíà à²òàðàì ñàìàñòîéíà.
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The thesis contains: - 19 pages, - 1 illustration (drawing) - 5 used sources.
Key words: ASYMPTOTIC EXPANSIONS, INTEGRAL, LAPLACE

METHOD, STATIONARY PHASE, DIFFERENTIABLE FUNCTION,
SADDLE METHOD

In the thesis, asymptotic methods for calculating integrals are studied.
The purpose of the thesis is to study the main methods of asymptotic expansion

of integrals: Laplace, stationary phase and saddle point and the application of
these methods to �nd the asymptotics some integrals.

The thesis consists of an introduction, four paragraphs and a conclusion.
The �rst paragraph is theoretical and methodological in nature. It sets out the

main de�nitions required for further study of the problem under study.
The second paragraph consists of three paragraphs. In the �rst paragraph, the

main de�nitions are introduced. In the second paragraph, the Laplace method
is considered. In the third paragraph, examples of calculating integrals using the
Laplace method are analyzed.

The third paragraph consists of two paragraphs. The �rst paragraph describes
the implementation of the stationary phase method. In the second paragraph,
examples of calculating integrals using the method described above are analyzed.

The fourth paragraph consists of two paragraphs. In the �rst paragraph, the
pass method is considered. The second paragraph shows an example of calculating
the Airy integral using the saddle point method.

In conclusion, the theoretical conclusions of the thesis are presented logically
and consistently.

The thesis is theoretical in nature.
The thesis work was done by the author independently.
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