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D�[ ∫

arctg
1

x
dx

I\[ ∫

ln2 x dx

W�[ ∫

e2x cos 3x dx ] [
∫

sin x cos 5x dx
O�[ ∫

sh x sin x dx
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D�[ ∫

√

x2 + 4 dx
I\[ ∫ 5

1

√

15 + 2x − x2 dx

k �:lmCTG<a�OXL
D8GHDJ@"noOXGTOX7fCN;>h8Rp;>qsr�P)P8_�eXL�a�OQ@"R>OtGTOXb�OQ;�qsOQGMI\S)L�;/D8L�C"D84uD8GH5JI�I�CNR/D8WXCTS)L�58GMCT=v;�h8R�;>qsr�P)P8_�eXL�a�OQ@�OQ;xw
D�[ x2 + 3

(x + 1)2(x − 3)

I\[ x + 2

x(x2 + 2x + 2)2
W�[ 1

(x2 − 9)2

y �BzuS)LN;�=�?A@{qsOQG|D}@�h%_�OQ;p@�OX4Xi~R/D8WQCTS)L�58GTCM=�;�h8R�;>qsr�P)P8_�eXL�a�OQ@�OQ;�U\S)GTCML�S)7 eX=�OXGMOX7:CB;>h8R�;�qsr�P)P8_�eXLNa�O�@
h)=�=�4QOXP)eQR>O8��D84Q;/58L�=�46587:9<;>=�?A@B@"CED84�CTL�;>OXP8R>58G ��?A@JDJ;6Z
D�[ x3 + 3x2 − x + 2

x4 + x2

I\[ x3 − 2x + 1

(x + 1)3
W�[ 5x + 3

x2 − 4x + 5
dx
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D�[ ∫

ex−2 ch(3x + 1) dx
I\[ ∫

ln
x3

x + 1
dx

W�[ ∫

∞

0

x3e−x2

dx

] [
∫

√

x2 + 2xdx
O�[ ∫

x arctg x√
1 + x2

dx
qx[ ∫

x4 − x + 3

x3 − 2x2 − x + 2

P"[ ∫

ln(1 + x)

x2
dx
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D�[ ∫

arctg
1

x
dx =

∫

1 · arctg
1

x
dx = x arctg

1

x
−

∫

x · 1

1 + 1
x2

·
(

− 1

x2

)

dx = x arctg
1

x
+

∫

x

x2 + 1
dx = x arctg

1

x
+

1

2
ln(x2 + 1) + C

I\[ ∫

ln2 x dx =

∫

1 · ln2 x dx = x ln2 x −
∫

x · 2 lnx · 1

x
dx = x ln2 x −

∫

2 · lnx dx =

x ln2 x − 2x lnx +

∫

2x · 1

x
dx = x ln2 x − 2x lnx + 2x + C

W�[ ∫

e2x cos 3x dx =
1

2
e2x cos 3x −

∫

1

2
e2x(−3 sin 3x) dx =

1
2
e2x cos 3x+ 3

2

∫

e2x sin 3x dx = 1
2
e2x cos 3x+ 3

4
e2x sin 3x− 3

2

∫

1
2
e2x3 cos 3x dx

�� I�I\i)G
D84+CT=�7:O�R>OQ;>GMOXL

I =

∫

e2x cos 3x dx
CTL�;>OXP8R>58GMR/DdD84

I = 1
2
e2x cos 3x+ 3

4
e2x sin 3x− 9

4
I
OQP8a�OXL��

GMOQ;>OQ; @JDJU���?A@��� P8a
I = 2

13
e2x cos 3x + 3

13
e2x sin 3x + C

������������! #"�$&%#���('Y^v? ] ��?A@��\b�S)P8a
eax cos(bx)

� L�O�@)�-eQ=
eax sin(bx)

� L�OQ@�CT=�[+_8D8L
Aeax cos(bx) + Beax sin(bx)

D8GTDJ@AncU�R>CT7:C<;>9M_
qsr�P)P8_�eXL�a�O _JD8GHD87:OXG<a

A, B ∈ R
OQP8aArA;�;>b�DJ;+*8@"@JD8G,�- D�OQ4Q;YD�qsr�P8_�eXL�a";VGMO ] OQR>C<_858G ��?A@feX=uh)=p=�4XO.�b�D8=�S)L�GM9M;0��?A@oD84YCMLN;�OXP8R/D8L ] ?�=�=>D8G-�NDJ@"@�S8R @�eQ; @�e�;�_858G<;>S)4(*)= GMCTL�O65JR�CT= OXP8a�OXL�GMOQ;>OQ;�@JDJU�?�LA@
D84 A, BCM=�7:OQR>O�;>GTOXL�O�@"R>O8� eQ= OQI�I\i)G�D84

A
eX=

B
OXP8aArA;p;>b�DJ;/*8@JDJ; @ACM=�46587:9<;>b�DJ;0��?A@���+I�I\OQL D84
OX=�O�;�I\OXL

D84
(Ae2x cos 3x + Be2x sin 3x)′ = e2x cos 3x

OXP8a�OXL�GMi)=�eXP8I\i)G
(2A + 3B)e2x cos 3x + (−3A + 2B)e2x sin 3x = e2x cos 3x

D ] * ] CM@���;�OXb�5J; 2A + 3B = 1
�

eX= −3A + 2B = 0
��D87:C<I\i)G

A = 2
13

eX=
B = 3

13

<[
] [0� W�[,� b�OX4 b�D8=pS)L�G1*B7�* ] S)L|U�DJR>WXCT58GTCT=dCTL�;>OXP8R/58GT58=�=>D8G(CT= @"CT=�4X587:9M;>b�DJ;s��?A@c_JD8P8a|D sin α cos β =

1
2 (sin(α + β) + sin(α − β))

;�R�CTP)S)L�S)7:OQ;pR>CM@"?�=Bh)=�=�4XOXqsr�P)P)eQ= =�OXP)9<;>=�eXP)eQ_�OQGF5J;>D8GHDJ@A9<;>b�DJ;0��?A@
D84 CMLN;�OXP8R/58GM;(2 ∫

sin x cos 5x dx =

∫

1

2
sin(6x) +

1

2
sin(−4x) dx =

∫

1

2
sin(6x) −

1

2
sin(4x) dx = − 1

12
cos(6x) +

1

8
cos(4x) + C



O�[ ∫

sh x sinx dx = ch x sin x−
∫

ch x cosx dx = ch x sin x− sh x cos x−
∫

sh x sinx dx
�

;>OQb�5J;
I =

∫

sh x sinx dx
� R>O

I = ch x sin x − sh x cosx − I
�oD84XD84 ∫

sh x sinx dx =
1
2 ch x sinx − 1

2 sh x cosx + C


��� D�[ √
x2 + 4 = 2

√

(

x
2

)2
+ 1

� 9TP8a eQR ] OQ7:OX= D84 x
2 = sh u

��D846D84
x = 2 sh u

�
dx =

2 ch u du
b�OXGMa�OQ;p;>OX=�9<;>eX=p; OXGM_�eQP)OX4XL�C,2 ∫

√

x2 + 4 dx =

∫

2
√

1 + sh2 u 2 ch u du =
∫

4 ch2 u du =

∫

2(ch 2u + 1) du = sh 2u + 2u + C = sh
(

2 arsh
x

2

)

+ 2 arsh
x

2
+ C =

2 sh
(

arsh
x

2

)

ch
(

arsh
x

2

)

+ 2 arsh
x

2
+ C = x

√

1 +
x2

4
+ 2 arsh

x

2
+ C =

I\[ √
15 + 2x − x2 =

√

15 − (x2 − 2x) =
√

16 − (x − 1)2 = 4

√

1 −
(

x−1
4

)2 ��9TP8a{D84
x − 1

4
= sin u

� D846D84
x = 1 + 4 sinu

�
dx = 4 cosu du

�
u ∈ [−π

2 , π
2 ]
[gb�OXG<a�OQ;�;>OQ=�9M;>eQ=p;

D8G<@8D8GM7BD84X4X?A@32
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∫ 5

1

√

15 + 2x − x2 dx =

∫ π/2

0

4
√

1 − sin2 u 4 cos u du =

∫ π/2

0

16 cos2 u du =

∫ π/2

0

8 + 8 cos 2u du =
[

8u + 4 sin 2u
]π/2

0
= 4π

 � � 4 CTL�;>OXP8R/58GT58= n#��b�DJ;/5JR>D8CM;�D84

x = 1 ⇒ u = arcsin x−1
4

= arcsin 0 = 0
eX=

x = 5 ⇒ u = arcsin x−1
4

= arcsin 1 = π
2h)=�=p4XOXqsr�P)P)eX=�O�@"I\i)G(@8DJU�;�?A@�<[

k � D�[ x2 + 3

(x + 1)2(x − 3)
=

A

x + 1
+

B

(x + 1)2
+

C

x − 3
I\[ x + 2

x(x2 + 2x + 2)2
=

A

x
+

Bx + C

x2 + 2x + 2
+

Dx + E

(x2 + 2x + 2)2

W�[ 1

(x2 − 9)2
=

1

(x − 3)2(x + 3)2
=

A

x − 3
+

B

(x − 3)2
+

C

x + 3
+

D

(x + 3)2

y � D�[ x3 + 3x2 − x + 2

x4 + x2
=

x3 + 3x2 − x + 2

x2(x2 + 1)
=

A

x
+

B

x2
+

Cx + D

x2 + 1
=

A(x3 + x) + B(x2 + 1) + (Cx + D)x2

x2(x2 + 1)
=

(A + C)x3 + (B + D)x2 + Ax + B

x2(x2 + 1)

 � 4
x
�

b�DJ;�_J58L�a�S8@�OQP8aArA;�;>b�DJ;+*)CM;Yh)=�=�4XOQb�D8=�S)L�GT9<;�_8DjD84Q;Y@8DJU���?A@\��b�S)P8a

A + C = 1

B + D = 3

A = − 1

B = 2.

� I�I\i)GuD U�DJR/D87:e�;>OQR>OQ@ eQR�;>e�@�O�2
A = −1

�
B = 2

�
C = 2

eX=
D = 1

��D84BCTL�;>OXP8R>58GtU\O ] CMP 2
∫

− 1

x
+

2

x2
+

2x + 1

x2 + 1
dx =

∫

− 1

x
+

2

x2
+

2x

x2 + 1
+

1

x2 + 1
dx =

− ln |x| − 2

x
+ ln(x2 + 1) + arctg x + C



I\[ ∫ x3 − 2x + 1

(x + 1)3
dx =

∫

1− 3

x + 1
+

1

(x + 1)2
+

2

(x + 1)3
dx = x− 3 ln(x + 1)− 1

x + 1
−

1

(x + 1)2
+C.

��� U�DJR>WQCH58GTCM= ;�h8R�;>OQ@
OXP8a"rA;�;>b�DJ;/*)C<;�7:OXP8@JDJU�b�DJ;0��?A@jD84 D�[ER>eX=p4QI\OXLfCT=�7:O�R�;>OQ;>O�;�;
7�* ] S)L ��_JD8P8a|U\O ] CTPcDB=�46587:GT58G1*8; ;�h8I�I�=�4Xh8R>h)=�OQL OXGMS)=�4Q;>b�DJ;s��?A@m7BDJR/D ] eQ@�S)=>D8L (x + 1)

� P8a�OXG-�
DJ@�@�S8RuD 7BDJR/D ] e�@�S8@gR�OXL ] R>O�D84 (x+1)−3 � (x+1)−2 eX= (x+1)−1 OXP8aArA;�;�b�DJ;/*)CM;6��D84 ?A;>S)GM=+*b�58L�aND ] S)=dU�O ] CTPBD
U\S)GMCTL�S)7:S8;YD ] �>D  [W�[0� L�OQ_�OX4Xi

R
qsh)GTh8;�;cqsOXG<I\S)L�;>b�DJ;/DJ;>GTD8L 7:58=�S ] qsS8@"n U�S)GTCTL�S)7|�Y;>OQb�5J;|D84 CTL�;>OXP8R>D8L ] ?�=|OXGMOQ_�OOXGMOX7:C ;>h8Rp;>qsr�P)P8_�eXL�a  � L�OQ_�OQ4Xi ] OQR�CM_J58GM;0�>D 2x − 4

� eX= OXL�L�OQ@ D8GHDJU��>58L D84 CMLN;�OXP8R/58G
@"CT=�46587f9M;/58=>58b�S)4+;>S%_J5JI�I
I\S)L�;0��?A@gD =�46587:GT58G1*8; 2 5x + 3

x2 − 4x + 5
=

5

2
(2x−4)+

13

x2 − 4x + 5
=

5

2
· 2x − 4

x2 − 4x + 5
+

13

(x − 2)2 + 1

�A;>OQb�5J;
∫

5x + 3

x2 − 4x + 5
=

5

2
ln(x2 − 4x + 5) + 13 arctg(x − 2) + C



� � D�[ ∫

ex−2 ch(3x + 1) dx =

∫

ex−2(
1

2
e3x+1 +

1

2
e−3x−1) dx =

∫

1

2
e4x−1 +

1

2
e−2x−3 dx =

1

8
e4x−1 − 1

4
e−2x−3 + C
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I\[ ∫

ln
x3

x + 1
dx =

∫

3 lnx− ln(x+1) dx = 3x lnx− 3x− (x+1) ln(x+1)+(x+1)+C
�

?�P8aND8L�CM= ∫

1 · ln x dx = x lnx −
∫

x · 1
x

dx = x lnx − x + C
 � 4�CTL�;>OXP8R>D8L ] ?�= qsOXGMI�S)LN;/58=�DWX=�DJ@

x > 0
� R/Dg7 � @�h ] CM@���I�5JR D84FO�R>O ] OQ;>CKqsr�P)P8_�eXL�a x < −1

� R�O�CT=VeQRp;>OXGT7fOX4Q_�O _8D8L �� CT=p4XS)LN;
D84gOQR>O ] 7feXLNa OXP8a"=�4XOQR � OXL�58G<;/D8GH58L�S)=�9<;>b�DJ;/*cDJR�R/DcDB;/DJR�;>S)7B58L�a"R>D:CT=(2 3x ln |x| − 3x − (x +
1) ln |x + 1| + (x + 1) + C


W�[

u = x2 � du = 2x dx
b�OQGMa�OQ;�;�OX=�9M;�eX=�=�OXG 2 ∫

x3e−x2

dx =

∫

1

2
u e−u du =

1

2
u(−e−u) −

∫

1

2
(−e−u) du = −1

2
(u + 1)e−u + C = −1

2
(x2 + 1)e−x2

+ C
�BeX= OQI�I�i)GBD84 CT7 �

U�R>S8U�R�CT?�= CTL�;>OXP8R>58G ∫

∞

0

x3e−x2

dx = lim
b→∞

[

−1

2
(x2 + 1)e−x2

]b

0

=
1

2
− lim

b→∞

b2 + 1

2eb2
=

1

2
− lim

b→∞

2b

4beb2
=

1

2
− lim

b→∞

1

2eb2
=

1

2
.

] [ x2 +2x = (x+1)2−1
��9MP8agD84

x+1 = ch u
�
u ≥ 0

[/�
dx = sh u du

b�OXG<a�OQ;�;>OX=p9M;>eX= ;teQR ] OX7:OX=D8G<@8D8GM7BD84XL�C,2
∫

√

x2 + 2xdx =

∫

√

ch2 u − 1 sh u du =

∫

sh2 u du =

∫

1

2
ch(2u) − 1

2
du =

1

4
sh(2u) − 1

2
u + C =

1

4
sh(2 arch(x + 1)) − 1

2
arch(x + 1) + C =

1

2
(x + 1)

√

x2 + 2x − 1

2
arch(x + 1) + C

O�[ ∫

x√
1 + x2

· arctg x dx =
√

1 + x2 arctg x −
∫

√

1 + x2 · 1

1 + x2
dx =

√

1 + x2 arctg x −
∫

1√
1 + x2

dx =
√

1 + x2 arctg x − arsh x + C

q/[ ∫

x4 − x + 3

x3 − 2x2 − x + 2
=

∫

x + 2 +
5x2 − x − 1

(x − 1)(x + 1)(x − 2)
dx =

∫

x + 2 − 3/2

x − 1
+

5/6

x + 1
+

17/3

x − 2
dx =

1

2
x2 + 2x − 3

2
ln |x − 1| + 5

6
ln |x + 1| + 17

3
ln |x − 2| + C

�-lmC<_�OXG
D L�OQ_�OX4Qi�WX=�?AU�D @Ar�GMh)LNI�h)4Xi GTCML�O65JR>CT=:;�eXLNa�OQ4Xi8I\i)G 58GMG �dD U�DJR�WXCH58GMCT=:;>h8R�;�OQ@ OXP8a"rA;�;>b�DJ;/*)C<;3D
GMOQ;/DJ@JDJR/58=�S)=c7�* ] =�4QOQR�R>OXG CM=c@"CT=�46587f9M;>b�DJ;0��?A@32 1

x−1

OXP8aArA;p;>b�DJ;/*%�>D 5x2
−x−1

(x+1)(x−2) |x=1 = − 3
2

�
1

x+1

OXP8aArA;�;�b�DJ;/*%�>D 5x2
−x−1

(x−1)(x−2)
|x=−1 = 5

6

��eX= 1
x−2

OXP8aArA;�;�b�DJ;/*%�>D 5x2
−x−1

(x−1)(x+1)
|x=2 = 17

3

<[
P"[ ∫

ln(1 + x)

x2
dx =

∫

1

x2
· ln(1 + x) dx = − 1

x
ln(x + 1) +

∫

1

x
· 1

x + 1
dx =

− 1

x
ln(x + 1) +

∫

1

x
− 1

x + 1
dx = − 1

x
ln(x + 1) + ln |x| − ln(x + 1) + C


