
Ìàòåì. àíàëèç, ïðèêë. ìàòåì., 4-é ñåìåñòð

20-å çàíÿòèå. Âû÷èñëåíèå èíòåãðàëîâ

ñ ïîìîùüþ âû÷åòîâ

Íàéòè ñëåäóþùèå òðèãîíîìåòðè÷åñêèå èíòåãðàëû ñ ïîìîùüþ âû÷åòîâ:

A1

π∫
0

dϕ

2 + cos 2ϕ
. A2

2π∫
0

dϕ

(3 + cos ϕ)2 . A3

2π∫
0

dϕ

(3 + 2 cos2 ϕ)2 .

Íàéòè ñëåäóþùèå èíòåãðàëû ñ áåñêîíå÷íûìè ïðåäåëàìè îò ðàöèîíàëü-
íûõ ôóíêöèé ñ ïîìîùüþ âû÷åòîâ:

4.141

∞∫
0

x2 dx

(x2 + a2)2 (a > 0). 4.142, n = 2

∞∫
0

dx

(x2 + 1)2 .

Óïðîù¼ííàÿ ôîðìóëèðîâêà ëåììû Æîðäàíà:

Ëåììà 1 (Æîðäàí). Ïóñòü ôóíêöèÿ f ãîëîìîðôíà âî âñåé êîìïëåêñ-

íîé ïëîñêîñòè, çà èñêëþ÷åíèåì êîíå÷íîãî ìíîæåñòâà îñîáûõ òî÷åê,

è

lim
R→+∞

M(R) = 0, ãäå M(R) = max
|z|=R, Im z>0

|f(z)|.

Òîãäà äëÿ ëþáîãî λ > 0

lim
R→∞

∫
γR

f(z)eiλz dz = 0,

ãäå γR � âåðõíÿÿ ïîëóîêðóæíîñòü îêðóæíîñòè |z| = R.

Âû÷èñëèòü èíòåãðàëû ñ ïîìîùüþ âû÷åòîâ, ïîëüçóÿñü ëåììîé Æîðäàíà:

A4

+∞∫
−∞

x cos x dx

x2 − 2x + 5
dx.

A5

+∞∫
−∞

cos ax

x2 + 9
.



Äîìàøíåå çàäàíèå � 20

Ìàòåì. àíàëèç, ïðèêë. ìàòåì., 4-é ñåìåñòð

Âû÷èñëèòü ñëåäóþùèå èíòåãðàëû îò òðèãîíîìåòðè÷åñêèõ ôóíêöèé ñ ïî-
ìîùüþ âû÷åòîâ:

4.131 (673)

2π∫
0

dϕ

a + cos ϕ
(a > 1). Óêàçàíèå. Ïîëîæèòü z = eiϕ.

4.132 (674)

2π∫
0

dϕ

(a + b cos ϕ)2 (a > b > 0).

4.133 (675)

2π∫
0

dϕ

(a + b cos2 ϕ)2 (a > 0, b > 0).

Íàéòè ñëåäóþùèå èíòåãðàëû ñ áåñêîíå÷íûìè ïðåäåëàìè îò ðàöèîíàëü-
íûõ ôóíêöèé ñ ïîìîùüþ âû÷åòîâ:

4.140 (682)

+∞∫
−∞

x dx

(x2 + 4x + 13)2 . 4.142 (684), n = 3

∞∫
0

dx

(x2 + 1)3 .

4.143 (685)

+∞∫
−∞

dx

(x2 + a2)(x2 + b2)
(a > 0, b > 0).

4.144 (686)

∞∫
0

x2 + 1

x4 + 1
dx.

Âû÷èñëèòü èíòåãðàëû, ïîëüçóÿñü ëåììîé Æîðäàíà:

4.149 (691) 1)

+∞∫
−∞

x cos x dx

x2 − 2x + 10
. 2)

+∞∫
−∞

x sin x dx

x2 − 2x + 10
.

4.150 (692)

+∞∫
−∞

x sin x dx

x2 + 4x + 20
. 4.151 (693)

∞∫
0

cos ax

x2 + b2 (a, b ∈ R).

4.152 (694)

∞∫
0

x sin ax

x2 + b2 dx (a > 0, b > 0).


