
Ìàòåì. àíàëèç, ïðèêë. ìàòåì., 2-é ñåìåñòð

16-å çàíÿòèå. Íåñîáñòâåííûå èíòåãðàëû

Âû÷èñëèòü íåñîáñòâåííûå èíòåãðàëû:

2335

1∫
0

ln x dx. 2347

+∞∫
0

e−ax cos bx dx (a > 0).

Èññëåäîâàòü ñõîäèìîñòü ñ ïîìîùüþ îïðåäåëåíèÿ:

A1

+∞∫
1

dx

xp
. A2

1∫
0

dx

xp
. A3

+∞∫
1

dx

x lnq x
.

Èññëåäîâàòü ñõîäèìîñòü, èñïîëüçóÿ ïðèçíàêè ñðàâíåíèÿ:

2358

+∞∫
0

x2 dx

x4 − x2 + 1
. 2360

2∫
0

dx

ln x
.

2362

1∫
0

xp lnq 1

x
dx. 2364

+∞∫
0

arctg ax

xn
dx (a 6= 0).

2366

+∞∫
0

xm arctg x

2 + xn
dx (n > 0).

2370

1∫
0

xn dx√
1− x4

. 2372

1∫
0

ln x

1− x2 dx.

Èññëåäîâàòü ñõîäèìîñòü çíàêîïåðåìåííûõ íåñîáñòâåííûõ èíòåãðàëîâ:

A4

+∞∫
1

cos bx

x
dx (b 6= 0). A5

+∞∫
0

sin x

10− 4
√

x + x
.

2368

+∞∫
0

sin2 x

x
dx. A6

+∞∫
0

sin 3x√
x3 + 2

. A7

+∞∫
1

sin x2 dx.



Äîìàøíåå çàäàíèå � 16

Ìàòåì. àíàëèç, ïðèêë. ìàòåì., 2-é ñåìåñòð

Âû÷èñëèòü íåñîáñòâåííûå èíòåãðàëû:

2334

+∞∫
a

dx

x2 (a > 0). 2336

+∞∫
−∞

dx

1 + x2 . 2338

+∞∫
2

dx

x2 + x− 2
.

2340

+∞∫
0

dx

1 + x3 . 2346

+∞∫
0

e−ax cos bx dx (a > 0).

Èññëåäîâàòü ñõîäèìîñòü íåñîáñòâåííûõ èíòåãðàëîâ ñ ïîìîùüþ îïðåäå-
ëåíèÿ:

A1

1∫
0

dx

x lnq x
. A2

+∞∫
0

eax dx.

Èññëåäîâàòü ñõîäèìîñòü íåñîáñòâåííûõ èíòåãðàëîâ:

2359

+∞∫
1

dx

x 3
√

x2 + 1
. 2361

+∞∫
0

xp−1e−x dx. 2365

+∞∫
0

ln(1 + x)

xn
dx.

2363

+∞∫
0

xm

1 + xn
dx (n > 0). 2370.1

+∞∫
0

dx√
x3 + x

.

2369

π/2∫
0

dx

sinp x cosq x
. Óêàçàíèå: äëÿ èññëåäîâàíèÿ ñõîäèìîñòè âîçëå

îñîáîé òî÷êè x = π/2 ìîæíî ñäåëàòü çàìåíó t = π/2− x.

Èññëåäîâàòü ñõîäèìîñòü çíàêîïåðåìåííûõ íåñîáñòâåííûõ èíòåãðàëîâ:

A3

+∞∫
0

sin x dx√
x2 − 4x + 10

. 2367

+∞∫
0

cos ax

1 + xn
dx (n > 0).

2380.1

π/2∫
0

sin(sec x) dx. (sec x =
1

cos x
).

2379

+∞∫
0

√
x cos x dx

x + 100
. 2380.2

+∞∫
0

x2 cos(ex) dx.


