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

6-å çàíÿòèå. Èíòåãðèðîâàíèå íåêîòîðûõ

èððàöèîíàëüíûõ ôóíêöèé

Èíòåãðàëû âèäà

∫
R

(
x,

k

√
ax + b

cx + d

)
íàõîäÿò ñ ïîìîùüþ çàìåíû

t =
k

√
ax + b

cx + d
.

A1

∫
dx
√

x

(x− 1)
√

x + 1
.

1934

∫
dx

n
√

(x− a)n+1(x− b)n−1
.

Äëÿ èíòåãðèðîâàíèÿ êâàäðàòè÷íûõ èððàöèîíàëüíîñòåé ïîëåçíî çíàòü
ñëåäóþùèå ôîðìóëû:∫ √

a2 − x2 dx =
x

2

√
a2 − x2 +

a2

2
arcsin

x

a
+ C (a > 0).∫ √

x2 ± a2 dx =
x

2

√
x2 ± a2 ± a2

2
ln |x +

√
x2 ± a2|+ C (a > 0).

Íàéòè èíòåãðàëû îò ñëåäóþùèõ êâàäðàòè÷íûõ èððàöèîíàëüíîñòåé:

1937

∫
x2 dx√

1 + x + x2
.

1940

∫ √
x2 + 2x + 2

x
dx.

Ïðèìåíÿÿ ôîðìóëó∫
Pn(x)

y
dx = Qn−1(x)y + λ

∫
dx

y
,

ãäå y =
√

ax2 + bx + c, Pn(x) � ìíîãî÷ëåí ñòåïåíè n, Qn−1(x) � ìíîãî-
÷ëåí ñòåïåíè n− 1 è λ � ÷èñëî, íàéòè ñëåäóþùèé èíòåãðàë:

1947

∫
dx

x3
√

x2 + 1
.
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1932

∫
dx

3
√

(x + 1)2(x− 1)4
.

1933

∫
x dx

4
√

x3(a− x)
(a > 0).

1935

∫
dx

1 +
√

x +
√

1 + x
. Óêàçàíèå: x =

(
u2−1
2u

)2
.

Íàéòè èíòåãðàëû îò ñëåäóþùèõ êâàäðàòè÷íûõ èððàöèîíàëüíîñòåé:

1938

∫
dx

(x + 1)
√

x2 + x + 1
.

1939

∫
dx

(1− x)2
√

1− x2
.

1941

∫
x dx

(1 + x)
√

1− x− x2
.

1942

∫
1− x + x2
√

1 + x− x2
dx.

Ïðèìåíÿÿ ôîðìóëó∫
Pn(x)

y
dx = Qn−1(x)y + λ

∫
dx

y
,

ãäå y =
√

ax2 + bx + c, Pn(x) � ìíîãî÷ëåí ñòåïåíè n, Qn−1(x) � ìíîãî-
÷ëåí ñòåïåíè n− 1 è λ � ÷èñëî, íàéòè ñëåäóþùèå èíòåãðàëû:

1943

∫
x2 dx√

1 + 2x− x2
.

1950

∫
dx

(x + 1)5
√

x2 + 2x
.

Ïîäñêàçêà: ñíà÷àëà ñäåëàòü çàìåíó t =
1

(x + 1)5 .

A2 1945 (äîï.)

∫
x4
√

a2 − x2 dx.


