
Óðîêè �35-36 28-29.10.10Èíòåãðèðîâàíèå ïî ÷àñòÿì.1. Ðàçáîð äîìàøíåãî çàäàíèÿ.Åñëè ïîäûíòåãðàëüíàÿ ôóíêöèÿ ïðåäñòàâëÿåò ñîáîé sinn x cosm x, òî èíòåãðàë âû÷èñ-ëÿåòñÿ ñëåäóþùèì îáðàçîì:à) n � íå÷åòíî, òîãäà ñäåëàåì çàìåíó t = cosx, dt = − sin xdx, sinn−1 x = (1− t2)
n−1

2 ;á) m � íå÷åòíî, òîãäà ñäåëàåì çàìåíó t = sinx, dt = cosxdx, cosm−1 x = (1− t2)
m−1

2 ;â) n è m îáà ÷åòíû, òîãäà âûðàæàåì sin2 x è cos2 x ÷åðåç cos 2x è ïîëó÷àåì ñóììóèíòåãðàëîâ ñî ñòåïåíÿìè ìåíüøå, ÷åì n è m.Íàïðèìåð, ∫ sin3 dx = −
∫

(1− t2)dt, ãäå t = cosx.
8)

∫

dx

(
√
a2−x2)

3 :çäåñü íóæíà çàìåíà ñëåäóùåãî âèäà: x = a sin t, ãäå −π

2 < t < π

2 , òîãäà dx = a cos tdt,
1

(
√
a2−x2)

3 =
1

|a|3
1

cos3 t (ïîñêîëüêó cos t > 0). Ïîýòîìó
∫

dx
(√

a2 − x2
)3 =

a

|a|3
∫

dt

cos2 t
=

a

|a|3 tg t+ C =
a sin t

|a|3 cos t + C =

=
x

|a|3
√

1− sin2 t
+ C =

x

a2
√

a2 − a2 sin2 t
+ C =

x

a2
√
a2 − x2

+ C2. Èíòåãðèðîâàíèå ïî ÷àñòÿì.Ðàññìîòðèì ôóíêöèþ f(x) = u(x)v(x). Èç ñâîéñòâ äèôôåðåíöèàëà ñëåäóåò, ÷òî
df(x) = u(x)dv(x) + v(x)du(x). Âîçüìåì èíòåãðàë îò îáåèõ ÷àñòåé, ïîëó÷èì
f(x)+C =

∫

u(x)dv(x)+
∫

v(x)du(x), îòêóäà ∫ u(x)dv(x) = u(x)v(x)−
∫

v(x)du(x)+C,èëè
∫

UdV = UV −
∫

V dU.1) Âû÷èñëèòå ∫ x sinxdx.Ðåøåíèå: ïóñòü u(x) = x, dv(x) = sin xdx, òîãäà ìîæíî âçÿòü v(x) = − cosx è
∫

x sinxdx = −x cosx+

∫

cosxdx+ C = −x cosx+ sinx+ C.Âû÷èñëèòå:
2)

∫

x2 cos 3xdx; 3)

∫

x3 arctg 2xdx; 4)

∫

x
√
2x+ 1dx.



Âî 2 çàäà÷å U = x2, dV = cos 3xdx; îòâåò 1
3x

2 sin 3x+ 2
9x cos 3x− 2

27 sin 3x+ C.Â 3 çàäà÷å: U = arctg 2x, dV = x3dx; ∫

t
4−1+1
t2+1 dt =

∫

(t2 − 1)dt +
∫

dt

t2+1, îòâåò
1
4x

4 arctg 2x− 1
24x

3 + 1
32x− 1

64 arctg 2x+ C.Â 4 çàäà÷å: U = x, dV =
√
2x+ 1dx; îòâåò (2x+1)(3x−1)

√
2x+1

15 + C.5) Âû÷èñëèòå ∫ arctg xdx.Ðåøåíèå: ïóñòü u(x) = arctg x, dv(x) = dx, òîãäà ìîæíî âçÿòü v(x) = x è
∫

arctgxdx = x arctgx−
∫

xd arctgx = x arctgx−
∫

xdx

1 + x2
=

= x arctgx− 1

2

∫

d(x2 + 1)

x2 + 1
= x arctgx− 1

2
ln(x2 + 1) + CÂû÷èñëèòå:

6)

∫

(3x2 + 2x+ 1) lnxdx; 7)

∫

ln xdx; 8)

∫

(3x2 + 6x+ 5) arctgxdx.

Â 6 çàäà÷å: U = ln x, dV = (3x2 + 2x+ 1)dx; îòâåò (x3 + x2 + x) lnx− x
3

3 − x
2

2 − x+C.Â 7 çàäà÷å: U = ln x, dV = dx; îòâåò x(lnx− 1) + C.Â 8 çàäà÷å x3+3x2+5x íàäî áóäåò ñòîëáèêîì ïîäåëèòü íà x2+1, è ïðîèíòåãðèðîâàòüêàê ñóììó, îòâåò (x3 + 3x2 + 5x+ 3) arctgx− 2 ln(x2 + 1)− x
2

2 − 3x+ C.3. Äîìàøíåå çàäàíèå.
1)

∫

ex(2x2 + x+ 1)dx; 2)

∫

(x+ 1) sin 5xdx; 3)

∫

(1 + 2x)dx√
1− x2

;

4)

∫
(

tg x+ ctg x

1 + tg x tg 2x

)2

dx; 5)

∫

dx

x
√
x2 + 1

.


