
63

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

ÏÅÐÂÎÎÁÐÀÇÍÀß
È ÍÅÎÏÐÅÄÅËÅÍÍÛÉ ÈÍÒÅÃÐÀË

−ctg x

ln sinx

1
x

Ñ. 7, ¹ 1

Ñ. 7, ¹ 4

Ñ. 7, ¹ 2

Ñ. 11, ¹ 1 Ñ. 13, ¹ 1

Ñ. 7, ¹ 3

Ñ. 11, ¹ 2 Ñ. 13,  ¹ 2

sin cosx xb g′ = cosx d x

2 2cos x d x

cos x

x
d x

2

− 1 1
2x x

d xcos

1
2 2

cos
x

d x

ln
cos

tg x
x2 4

1+
′
=F

H
I
K

L
NM

O
QP

π

tg x
x

b g′ = 1
2cos

d x
d x

x
ctg =−

sin2

d x
x

d xln = 1

− ′ =lncosx xb g tg d
x d x

x
ln

sin
tg

2
=

x
x

e j
′
= 1

2
d x

x
d x= 1

2

d x xdx− =cos sinb g

C
x

+
4

4

Cx +nis

Cx
x

++p
2

k
2

Cx
x

++2
2

3
2

Cx
x

+−− 3
4

2

C
x

x +−
3

2

Cx +nl

Cx +gt

Cx+arctg

Cxx ++3
2

d x

x
x

2
2

1 1−

d x

x x2 1+b g

− 2
1

d x

x
x

3 2
2

cos

− +sin x d x1b g

2 2x x d xcos

cosx

xcosx C+

x x C2 1− + +d i

d xtg

lnsinx C+

d x

Òðåíàæåð

Òðåíàæåð

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1 1

2 2

4 4

3 3

5 5

ÎÒÂÅÒÛÎÒÂÅÒÛ



64

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

ÏÅÐÂÎÎÁÐÀÇÍÀß
È ÍÅÎÏÐÅÄÅËÅÍÍÛÉ ÈÍÒÅÃÐÀË

Ñåðèÿ

Ñ. 9, ¹ 1 Ñ. 15, ¹ 3Ñ. 15, ¹ 2

1 1 1

3 3 3

2 2 2

4 4 4

5 5 5

Ct +tg

C++ πϑ 3nisln

( ) C+− 5gol 2arctg ω

C+





 −

2
tg

π
α

( ) Cs ++ 3arctg

2

1 2 2

b g
b g+

2

1
2

x

x

+

+ +

lnp

lnp

b g
b g

2

2

2

1
2

x

x

−

+ −

kp

kp

b g
b g

2

1
2

x

x

+

+ +

k

k

b g
b g

2

1
2

p

p

b g
b g+

x − −ep k

x − −ep k

2

2

22 xx →

2

1

2

1

2

1
xx →

−

3

1

3

2

93 xx →
−

5

4

5

9

5

4 −−
→− xx

323 xx →

Ñ. 13, ¹ 3

Ñ. 15, ¹ 1Òåñò

Ñ. 7,  ¹ 4

d dx d x dx dx
x x

x x xa
a

a
a a

a
a

a a a
ln ln ln ln

ln=
F
HG

I
KJ
′

= ⋅
′

= ⋅ ⋅ =1 1d i

Çàäà÷è
íà äîêàçàòåëüñòâî

ÎÒÂÅÒÛÎÒÂÅÒÛ



65

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñ. 7, ¹ 4

d dx d x dx dx
x x

x x xa
a

a
a a

a
a

a a a
ln ln ln ln

ln=
F
HG

I
KJ
′

= ⋅
′

= ⋅ ⋅ =1 1d i

=
−

⋅
−

−
+

⋅
+

=
−

−
+

F
H

I
K = ⋅ + − +

−
=

−
1

1

1

2 1

1

1

1

2 1

1
2

1
1

1
1

1
2

1 1
1

1

12 2x x x x x x

x x

x x

d
x

x
d x x x x d xln ln ln ln ln

−
+

= − − + = − − +
′

=1
1

1 1 1 1e j e j

( ) =′+
′










+
=

′









+

+
C

x
C

x 22
1

1

1

1

( ) ( )2222
1

2
2

1

1

x

x
x

x +
=⋅

+
−

C
xx

x
x

xdxxd
x

+−=⋅







−+⋅=
















−+⋅=








− ∫∫

pk2p

1

2k

1

p

1

k

1

p

1

k

22

( )
p

1

k
0

p

1
2

k2

1

pk2pk2

22

−=+−⋅=′+
′









−+

′









=

′









+−

x
xC

xx
C

xx

1-é ñïîñîá:

2-é ñïîñîá:

Ñ. 11, ¹ 3

Ñ.7. ¹ 5

Ñ. 11, ¹ 4

Ñ. 11, ¹ 5

Ñ. 13, ¹ 4

Çàäà÷è
íà äîêàçàòåëüñòâî

( ) ( )
x

xCxxxx
1

lnln:0 =′=′+⇒=>

( )[ ] ( )[ ] ( ) xx
xCxxxx

11
lnln:0 =

−
−

=′−=′+−⇒−=<

( ) ( ) ( )[ ] ( )[ ] CCCCxFCxFxFdxdxf =−=+−+=− ∫∫ 2121
( ) ( ) ⇒=′ xfxF

ÎÒÂÅÒÛÎÒÂÅÒÛ
ÏÅÐÂÎÎÁÐÀÇÍÀß

È ÍÅÎÏÐÅÄÅËÅÍÍÛÉ ÈÍÒÅÃÐÀË



66

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Âàðèàíò 3

sin3

3
x

Ñ+

− +1
2cos x

C

1+ C

tg s
C

+
+

3

2

2b g

n2 2
1

2

−
+

d i
C

3 13 x C− +b g

1

3

2

4

6

5

7

1 2

Cxxxdxx +=∫
3332

3

10
C

x
xd

x
+=






 −∫ 45

4

11

Âàðèàíò 1 Âàðèàíò 2

cos x C+ − +sin x C

sin2x C+ sin 5x C− +αb g

− +ln cos
x

C
2

− +F
H

I
K +ln cos m C

π
4

tg x C+F
H

I
K +π

22 2x C+

ln 1 2+ +s Cd i

2
2

2
x

x
C+ + tg x C+ +2b g

arctg t C+ arctg t C+

2
3

1 12 2x x C+ + +d i

1 1

3 3

2 2

4

6

4

6

5

7

5

7

Çàäà÷è
ê èíôîðìàöèîííîé ñõåìå

3
C

x
xxd

x
+−=






 −∫

323

2

ππ

Cxx +gtgt
3

2

Ñàìîñòîÿòåëüíàÿ ðàáîòà 1

ÎÒÂÅÒÛÎÒÂÅÒÛ
ÏÅÐÂÎÎÁÐÀÇÍÀß

È ÍÅÎÏÐÅÄÅËÅÍÍÛÉ ÈÍÒÅÃÐÀË



67

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

ËÈÍÅÉÍÎÑÒÜ
ÎÏÅÐÀÖÈÈ ÈÍÒÅÃÐÈÐÎÂÀÍÈß

Ñ. 25, ¹ 6

x
x C

+
+ +

1

3

3b g

x x
C

−
− +

1

3 2

3 2b g

x x
C

+
+ +

1

4 2

4 2b g

x x
x C

+
− + +

1

4 2

4 2b g

x
x C

+
+ +

1

4

4
2b g

x
x x x C

4
3 2

4
2+ + + +

x
x

x
x C

4
3

2

4
3

2
2− + + +

x
x

x
x C

4
3

2

4
5

2
+ + + +

x
x x C

3
2

3
3
2

− + +

x
x x C

3
2

3
2+ + +

C
x

+
24

6

C
x

+−
3

3

5

C
x

+
5

1

C
x

+
2

2

Cx +5

4
9

1 1
2 1

4x x Ñ− − +b g b g

5
8

2 2
3

5x x Ñ− − +e j e j

5
7

1 1
25x x Ñ+ + +b g b g

4
5

1 14x x Ñ+ + +b g

2
3

1 1x x Ñ+ + +b g1n

n
+−

x

x

x

n

k
n k

x

x

n

n

n
n

1

xx
−

n kn

k

xx
−

( )
C

x
+

−
− −1n

1n

1

C
xx

+
+ kn

n
n k

C
xx

+
+ 1n

n
n

Cx
x

+
−

⋅⋅
n1

n1
n

C
x

+
−

−
−

kn

k
n kn

x
x

x
C

6
45 2

6
5
4 10

+ − +

x x x
x

C− + +2
3 2

2

x
x x C

3
9
2

23 3+ − +

− + +4 2

x
x x Ñ

6
3
2

4
5

3 3x
x

x x Ñ− + +

Ñ. 21, ¹ 4

Ñ. 26, ¹ 1

Ñ. 24, ¹ 1 Ñ. 24, ¹ 2

Ñ. 26, ¹ 2 Ñ. 27,  ¹ 4

Òðåíàæåð

Òðåíàæåð

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

ÎÒÂÅÒÛÎÒÂÅÒÛ



68

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñ. 31, ¹ 2Ñ. 29, ¹ 4

Ñ. 31, ¹ 3

Ñ. 31, ¹ 1

Ñ. 35, ¹ 4 Ñ. 35,  ¹ 5

Òðåíàæåð

Òðåíàæåð

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

x x x
Ñ

4 3 2

4
2

3 2
− + +

2
3

2x x x C− +

x
x x C

2

2
2+ + +ln

− − + +1
2

x
x x Cln

x
x x

C+ + +2
3 5

3 5

1

2
1

+
+−

x ( )2
1

2

+
−

x

2

4
1

−
−−

x ( )2
2

4

−x

1

1
1

+
+

x

Cxx +++ 1ln

Cxx +++− 1ln2

Cxx ++− 2ln3

Cxx +−−− 2ln4

Cxx +− ln

( )2
1

1

+
−

x

2

3
1

+
−

x ( )2
2

3

+x

x

1
1 −

2

1

x









−

−∫ ∫
22

1

x

xd

x

xd
C

x

x
+

−
−

2
ln

2

1

∫∫
+

−
−

2

1

2

1
x

xd

x

xd
C

x

x
+

+
−

12

12
ln

∫∫
−

+−

2

1
x

xd

x

xd
C

x

x
+

−
2

12
ln

∫ ∫
+

+
−

−

2

13

2

13

2

x

xd

x

xd ( )
C

x

x
+

+
−

12

12
ln

3

2









+

−
−

− ∫∫
213

1

x

xd

x

xd C
x

x
+

+
−

2

1
ln

3

1

Ñ. 29, ¹ 5

4
5

4
x x x C− +

4
5

4
x x x C+ +

4
5

2
4

x x x C− +

4
5

2
4

x x x C+ +

4
5

4
x x C+

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

ÎÒÂÅÒÛÎÒÂÅÒÛ
ËÈÍÅÉÍÎÑÒÜ

ÎÏÅÐÀÖÈÈ ÈÍÒÅÃÐÈÐÎÂÀÍÈß



69

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ìàòðèöà

x C+

x
C

2

2
+

4 2

5

x
C

+
+

b g5

1
4

ln x C+

6ln x C+

2

1
−

x

3

4
−

x

2−x

2x

2

1

x

3

2

3

1−

3

1
−

2

1

3

3

1
x

3

3x

2

1

1

2
x

3

1

1

3 −
− x

1

1

1 −

−
x

2

3

3

2
x xx

3

2

x

1
−

3

3

x
−

x2

Ñ. 22, ¹ 2

−
+

+
cos x

C
1

2
b g

2
π

πtg x C− +e j

− − +e ln cos x C1b g

1
4

1
2

ln x C− +

2 1

3

3
x

C
+

+
b g

Ñåðèÿ

Ñåðèÿ

Ñ. 21, ¹ 5

Ñ. 25, ¹ 7 Ñ. 31, ¹ 4

Ñ. 23, ¹ 6

Ñ. 27, ¹ 5

1

1

1

1 1

3

3

3

3 3

2

2

2

2 2

4

4

4

4 4

5

5

5

5 5

C
xx

+
3

4

C
xx

+
3

22

C
xx

+
4

4 3

27

4

C
xx

+
5

24
44

C
xx

+
3

22
4

C
xx

++
+

2

2

e2

e

( ) ( ) Cxxx +−−−+





 + 2gct1socln

2

1
gt

x
x C

2

2
2− − +sinb g

tg ctgx x C− + + +2 2b g b g

2
e

x
x C

ln2
+ + Cxx +−+ 2ln32

Cxx +−+−
3

2
ln

9

5

3

2

Cxx +−+−
2

1
ln

4

1

2

1

Cxx +−+
2

3
ln

6

5

2

3

Cx
x

+++
2

1
ln

4

3

2

ÎÒÂÅÒÛÎÒÂÅÒÛ
ËÈÍÅÉÍÎÑÒÜ

ÎÏÅÐÀÖÈÈ ÈÍÒÅÃÐÈÐÎÂÀÍÈß



70

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñåðèÿ

Ñ. 33, ¹ 2 Ñ. 37, ¹ 2Ñ. 35, ¹ 3

1 1 1

3 3 3

2 2 2

5 5 5

( ) ( )23

1

13

1

+
−

− xx

( )






 +

+
−

2

1
3

2

13

2

x
x

2

1

1

2

1

1

+
−

− xx

( )22

1

2

1

−
+−

xx

12

21

−
+−

xx

C
x

x
+

+
−

1

2
ln

3

1

( ) ( ) Cxx +−+ 42
21ln

3

1

( ) ( ) Cxx ++− 42
21ln

3

1

( )
C

x

x
+

+

−
−

3
2

2
ln

4

1

C
x

x
+

+
−

1

2
ln

3

2

ln x x C2 3 2− + +

ln 6 5 12x x C+ + +

ln
x

x
C

−

−
+

3

2

3

2b g

ln x x C2 2
3 2+ + +d i

ln
x

x
C

+
+

+2
3

Ñ. 35. ¹1Ñ. 33. ¹1 Òåñò

Ñ. 21,  ¹ 1

Ñ. 21,  ¹ 2

Çàäà÷è
íà äîêàçàòåëüñòâî

4 4 4

CxCx +±=+±⋅= pp2
2

1( )
∫∫ ±

±
=

± p

p

2

1

p2

1

x

xd

x

xd

∫∫ 





 +






 +=






 +

A

p

A

p

A

p
xdxxdx ( )

C
x

Cx +
+

=+





 +=

2

22

2A

pA

A

p

2

1

ÎÒÂÅÒÛÎÒÂÅÒÛ
ËÈÍÅÉÍÎÑÒÜ

ÎÏÅÐÀÖÈÈ ÈÍÒÅÃÐÈÐÎÂÀÍÈß



71

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñ. 21,  ¹ 3

Ñ. 22,  ¹ 1

Ñ. 23, ¹ 6

Ñ. 22. ¹ 3

Ñ. 23, ¹ 6

Ñ. 24,  ¹ 3

Çàäà÷è
íà äîêàçàòåëüñòâî

C
x

Cx
x

xd
xd

x
xd

x
+=+⋅=⋅== ∫∫∫

B

lnA
ln

B

A

B

A

B

A
A

B

1

( )
( ) ( ) ( )

( )
C

x

x
C

x
xdx

x

xd
+

±

±
⋅

−
=+

+−

±
=±±=

±

+−
−∫∫ k n

1
k

n

k

n

k n
p

p

nk

k

1
k

n

p
pp

p

A

B

A

B

A A

B B

A B

B A

nn

mm

nn

mm

n

m

n

m
n m

m

n

n m
n m

−

−

−

−

−

−

−
−
⋅z z z z= = =

1

1

1

1

1

1

1 1x

x
d x

x

x
d x x d x x d x

x xd x x d x x d x
x

C
x

C
x x

C
n nn n

n

n
n

2n
n n

n
n

n
2n

n
2nz z z= = =

+ +
+ =

+
+ =

+
++

+
+ + +

1
1

1 1
1

2

1
1

1 1

n n n
n

1 n
n

1 n
n

1 n
n

1
n n

1
n n

n
n

n
n 1 n 1 nn

x d x x d x x
x

C
x

Cz z= = ⋅
+

⋅ =
+

+ =
+

+
+

+ +
+ +1 1 1

1 1

( ) ( )[ ] CC
xx

C
x

x
xx

=+−=+⋅⋅
+−

+⋅⋅
−
−

= +− nn1n1n

111

1n1

n11

n1

n1

( ) ( ) ∫∫ +−+− +
′







−
=+

′










− 1n1n1n1n
n

1

n1

1n

n1

1

x

xd

x
xd

xx

x x d x x x d x x d x x d x
x

C
x x

C
n m n m n m

m n
n m

m n
n m

n m
n m

m n
n m

n m
n m

z z z z= = = =
+
⋅ +

+ =
+
⋅ +

+
+

+
⋅

+
⋅ +

+
⋅1 1 1 1 1

1 1

Ñ. 23, ¹ 4

ÎÒÂÅÒÛÎÒÂÅÒÛ
ËÈÍÅÉÍÎÑÒÜ

ÎÏÅÐÀÖÈÈ ÈÍÒÅÃÐÈÐÎÂÀÍÈß



72

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñ. 25,  ¹ 5

Ñ. 25,  ¹ 6

Ñ. 28,  ¹ 1

Ñ. 26,  ¹ 3

Ñ. 28,  ¹ 2

Ñ. 28,  ¹ 3

Ñ. 32,  ¹ 1 Ñ. 32,  ¹ 2

Çàäà÷è
íà äîêàçàòåëüñòâî

x x d x x d x x x C
x x

Ck pn k n pn k n pn k+1 pn
n

kn p
n

2n p 1z z= =
+ +

⋅ ⋅ + = ⋅
+ +

+⋅ + ⋅ +
b g 1

x x d x x d x x x C
x

Cpn n pn n pn n pn
n

n p n
n

2n pz z= =
+ +

⋅ ⋅ + =
+

++ +
+

b g
2

e
a

a
e

a
a e

a
a a e ax

x
x x x x x xC+ +

F
HG

I
KJ

′
=

′
+

′
= + ⋅ ⋅ = +

ln ln ln
lnd i d i1 1

= − + + + = − + +F
H

I
K +2

5
2 6

2
2

1
5

3 12 3 2x x x x x
x

C x x x x C

x
x

d x x x x
x x x

d x−
F
HG

I
KJ = − + −

F
HG

I
KJ =z z1

3
3 1

3

= − + − = − + +z x x x x d x
x

x
x

C3 2 2
4

3
2

2
4 2d i

x x x x x x x x d x x x x x d x− + − − = − −L
NM

O
QP

=z ze je j e j
2

2

d x

x

d x

x

x C
k p k

p
k

p
k

k
p
k+

= ⋅
+F

H
I
K

+
= + +z z1 1

ln

1 1
k p

k

⋅
+x

123

ïðîñòåéøàÿ
äðîáü

x
x

x
x

d x x
x

d x
x

x
C+F

H
I
K − +F
H

I
K = +F

H
I
K = − +z z1 2

2
3

3

4

2
1

1 1
4

2

ÎÒÂÅÒÛÎÒÂÅÒÛ
ËÈÍÅÉÍÎÑÒÜ

ÎÏÅÐÀÖÈÈ ÈÍÒÅÃÐÈÐÎÂÀÍÈß



73

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

− +cos3
9

x
C − +F

H
I
K +4

4
1cos

x
C

− − +2 3cos sinx x C

Cxxx ++
3

4

Cxx +− ππ ln

C
x

x
+

+
−

−
2

1
ln

C
xx

+
++−

2

1ln33ln

Cxxx +++− 422socln
2

( )
Cx

x
+−

−
3

1
3

C
x

+
2

2

1

Cx +soc

2
5

2x x x Ñ+ +

ln
x

x
Ñ

−
−

+3
2

2 1 5 4

9

ln lnx x
Ñ

− − −
+

sin3x C+

2 2ln sin ex C+

−
+F

H
I
K

+
ln cos

ln
ln

ln

3
3

3
3

3

x

C

C
x

x
+

+ 2
ln

2

1

( )
C

x

x
+

+
−

1

1
ln

2

Cxxx
x

++− 2
3

4

2

2

Cxx +nlnl
3

2

1 2

Çàäà÷è
ê èíôîðìàöèîííîé ñõåìå

3

Âàðèàíò 3

1

3

2

4

6

5

7

Âàðèàíò 1 Âàðèàíò 2

1 1

3 3

2 2

4

6

4

6

5

7

5

7

Ñàìîñòîÿòåëüíàÿ ðàáîòà 2

( )
C

x
+

+
−

2soc

1
Cx ++

2nl

2
ln

Cxx
x

++⋅⋅− 2ln2lne2
4

e 2

ÎÒÂÅÒÛÎÒÂÅÒÛ
ËÈÍÅÉÍÎÑÒÜ

ÎÏÅÐÀÖÈÈ ÈÍÒÅÃÐÈÐÎÂÀÍÈß



74

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

ÏÀÐÀÌÅÒÐÛ
ÏÎÄÛÍÒÅÃÐÀËÜÍÎÉ ÔÓÍÊÖÈÈ

Ñ. 42, ¹ 2Ñ. 42, ¹ 1

Ñ. 42, ¹ 3 Ñ. 51, ¹ 1 Ñ. 51,  ¹ 2

Òðåíàæåð

Òðåíàæåð

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

0
01

1

2

1
0

02

1
1 +

+⋅
⋅=+

+⋅
⋅=

xx
y

3
01

1

2

1
3

02

1
1 +

+⋅
⋅=+

+⋅
⋅=

xx
y

2

0
3

1

1
12

01

1
3 +

+⋅
⋅=+

+⋅
⋅=

xx
y

2

0
3

1

1
12

01

1
3 +

+⋅
⋅=+

+⋅
⋅=

xx
y

2

1
2

3

1
11

23

1
2 +

+⋅
⋅=+

+⋅
⋅=

xx
y

y x x= ⋅ ⋅ + + = ⋅ ⋅ + +7 1 0 0 1 7 0 0

y x x= ⋅ ⋅ + + = ⋅ ⋅ + +1 7 7 0 7 1 1 0

y x x= ⋅ ⋅ + + = ⋅ ⋅ + +1
7

7 0 0
1

7
1 0 0

y x= ⋅ + +1

7
7 7

y
x x

= ⋅
⋅ +

+ = ⋅
⋅ +

+7
1

7 0
0 7

1

1 0
0

y x= ⋅ ⋅ + +2 3 1 0cosb g

y
x

= ⋅
− ⋅ +

+1
2

1
3 1

0
cosb g

y x= ⋅ ⋅ − +1
2

3 0
1
2

cosb g

y x= ⋅ ⋅ + −1 1 2
1
3

cosb g

y x= ⋅ ⋅ − +1 2 6 0cosb g

Cx +− socln2

C
x

+−
4

2socln

2

x

x2

4

x

C
x

+
2

2nisln

Cx +− 2nisln

C
x

+−
2

nisln4

x3

x5

1

2

4

3

5

ÎÒÂÅÒÛÎÒÂÅÒÛ



75

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñ. 55, ¹ 5Ñ. 53, ¹ 1 Ñ. 55, ¹ 4

Òðåíàæåð

1

2

4

3

5

1

2

4

3

5

1

2

4

3

5

Cx +2nisln
2

1

C
x

+−
2

socln2

tgx x c− +2

1
2

2ctg x C+

− +1
2

cos x C

2ln cosx x C+ +tg

2 3
3

x
x

C− +tg

( )
C

x
+

+
4

12
2

( ) Cx +−− 2gtc

Cx +





 −

2

1
2gt

2

1

C
x

+





 −−

2
2nisln2( ) Cxx +−−− 2525

3

52

C
x

+





 −

3

3
3

C
x

+
−

2

12ln

( )
C

x
+

+
−

3
2223

1

Ìàòðèöà Ñ. 45, ¹ 1

1

B

1

A

+
+

− xx 1B

1A

=
=

1B

2A

−=
=

2

2

3

3

3

2

B

1

A

−
+

− xx

1

C

1

BA

+
+

−
+

xxx

1

C

2

B

2

A

−
+

+
+

− xxx

1A −=

1A =

2B =

1B −=

1A =
1B =
1C =

5C =

3C =2

C

2

B

1

A

−
−

+
+

− xxx

ln x C2 1− +

ln
x

x
C

−
−

+
1

2

2b g

ln
x x

x
C

− −
+

+
1 2

2

b gb g

ln
x x

x
C

− +
+

1 1
2 5b g

ln
x x

x
C

− +
−

+
1 2

2

3b gb g

ÎÒÂÅÒÛÎÒÂÅÒÛ
ÏÀÐÀÌÅÒÐÛ

ÏÎÄÛÍÒÅÃÐÀËÜÍÎÉ ÔÓÍÊÖÈÈ



76

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ìàòðèöà

Ìàòðèöà

Ñ. 47, ¹ 2

Ñ. 49. ¹ 1

1

BA

−
+

xx ( ) 








−
+−

22
1

32

xx

2

BA

−
+

xx ( ) 








−
+−

22
2

21

xx

( ) ( )22
1

1

1

2

+
+

−
−

xx1

B

1

A

+
+

− xx

3B

2A

=
=

2B

1A

=
=

1B

2A

−=
=

1

C

2

BA

+
+

−
−

xxx ( ) ( )222
1

2

2

1

22

5

+
−−

−
−

xxx

2

C

1

BA

−
+

+
−

xxx ( ) ( )222
23

11

13

1

−
+−

+
−

xxx

2

1
A =

1A =

2

5
B −=

3

1
B =

2C =

3

1
C −=

ln x x−2
2b g

ln
x

x

−
+
1

1

2b g

ln x
x

x

+
−

1
2

3

ln
x

x

x

x

+
−

F
HG

I
KJ −

L

N
M
M

O

Q
P
P

1
2 2

2

ln x x2 3
1−L

NM
O
QPb g

1

3

4

2

3

1

+
−

+
+

+ xxx12198

826
23 +++
−

xxx

x

86

4
2 ++

−
xx

x
32 +x ( )( )42

4

++
−

xx

x

( )( )( )143

268

+++
+−

xxx

x

2

3

4

4

+
−

+ xx

xx

x

−−
+−

2
6

55

2

1

3

4

−
−

+
−

xx( )( )32

55

+−
+−
xx

x

1

1

1

2

127

103
2 +−

−
xx

x
( )( )43

103

−−
−

xx

x

4

2

3

1

−
+

− xx
x x x C+ − − +ln 3 4

2b g

x
x x

x
C+

+ +

+
+ln

3 4

1

2

3

b g
b g

2 3 2
4

x x x C− + − − +ln lnb g

( )( )21

5

−− xx23

5
2 +− xx 2

5

1

5

−
+

−
−

xx
x

x
C

x+
−

+−
5

2
1

ln

− + +
+

+
+

x x
x

C
x

2
4

3
3

4

2
ln

b g

ÎÒÂÅÒÛÎÒÂÅÒÛ
ÏÀÐÀÌÅÒÐÛ

ÏÎÄÛÍÒÅÃÐÀËÜÍÎÉ ÔÓÍÊÖÈÈ



77

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñ. 54, ¹ 1

Ñ. 43, ¹ 5

Ñ. 46, ¹ 1

Ñ. 43, ¹ 4

Ñ. 53, ¹ 2

Ñåðèÿ

Ñåðèÿ

1

1

2

2

4

4

3

3

5

5

1

2

4

3

5

1

1

2

2

4

4

3

3

5

C
x

+−
4

2sco

C
x

x ++
2

2sco
2

Cxx ++ tgc3tg3

Cx+tgc

C
xx

+
+

−
8

22tg 2

( )
1e

2
e

1e
12

+
−

+
− xx

C
xx

x +−+
2

gtc

2

scoln
gt2

( )
Cx

x
+−

−
−

3

3oscln

( ) Ñxx +−− 1nissoc

Cxxx ++
3

2
2

3
3

3
3

1 −=− xx

33ln
3

sco
2 −






 +xx

3ln3

33

3ln
3

1
13

+
=

+
⋅

xx

ππ

3
3

3

3

1
13

2

2

−=−⋅
x

x

ππ









+
=−

+
⋅

3ln
33

3ln

13
xx

ππ

( ) ( )12

3

12

1

+
+

− xx
C

x
+

−2

1

( )
C

x
+

−
−

2
32

3

( )
C

x
+

− 3
545

3

( )
C

x
+

− 4
674

1

( ) ( )24

5

24

3

+
+

− xx

( ) ( ) 1

1

24

5

24

1

+
+

−
−

− xxx

( ) ( )32

1

2

3

22

1

−
−

−
−

− xxx

( ) ( )22

5

25

1

2

1

+
−

+
+

xxx

ÎÒÂÅÒÛÎÒÂÅÒÛ
ÏÀÐÀÌÅÒÐÛ

ÏÎÄÛÍÒÅÃÐÀËÜÍÎÉ ÔÓÍÊÖÈÈ



78

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñ. 55. ¹5Ñ. 51. ¹3

x C2 +

y y
C

2

98
2
49

− +

θ2

2
+C

5
18

2t
C+

α 2

2
+C

sinx

− −sin 1 2xb g

1

2
2cos x

3 1x+

1
22sin x

Cx
x

x +−− −e
4

e
e

2

( )
C

xx
+

−
−






 +

2

21socln2

2
1gt2

C
xx

+−−
3

4

9

3gtc

Cx +
4

1

( )
Cx

x
x +−

−
+− 1

3

12
12

Ñåðèÿ

Ñ. 54, ¹ 2 Ñ. 56, ¹ 1 Ñ. 57, ¹ 2

1 1 1

3 3 3

2 2 2

4 4 4

5 5 5

1 2

Çàäà÷è
ê èíôîðìàöèîííîé ñõåìå

3

Òåñò Òåñò

C
xx

x ++−
6

2
122 Cx +

25

254

3

2
2 −

+
⋅−

x

x

ÎÒÂÅÒÛÎÒÂÅÒÛ
ÏÀÐÀÌÅÒÐÛ

ÏÎÄÛÍÒÅÃÐÀËÜÍÎÉ ÔÓÍÊÖÈÈ



79

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Cx
xxx

+−− 2
2

e
3

e4

2

C
xx

+−
ππ 7

2

Cx +insln

C
xx

+−−
26

3nis

C
x

+−
9

3soc

C
x

x
+

+
−

1

1
ln

Cxx +−− 33gtc

1
8

1 2

1

2 4

2 2
ln

x x

x x
C

− −

+ +
+b g b g

b g
( )
( ) C

x

x
+

−
+

13osc

12ins
ln

x x
C

2

6 1

12
−

−
+

ln

( )
C

xx
x +

−−
−−−

2

21212
21

C
xxx

++−
8

nis

2
nis

8

3

f x g x Cb g b g+ +

ln f x
f x

Cb g b g
+ +

2

2

f f x f x d x F f x C

d f x

b g b g b g
b g

z ⋅ ′ = +
1 24 34− +3

3ln x
Ñ

1 3

2

4 5

F x x x C

F
C

b g
b g

= + +
− =

U
V
W

⇒ = − +
3 3

2 4
4 12 6

2

E
= + −F x x xb g 3 3 22

( ) Cxx +−−− 1eln23eln3

Cx
x

+−− 2nisln
2

1

2nis4

1
2

( ) C
x

x
x

+
−

−−+
2

1
nisln21n2is

4

1

2

C
xxx

x +
−

+
−

−+
3

3ln28

2

2ln9

6

ln

C
x

xx +
−

−++−
3

2ln10
1ln23

4 2 1 2 1

9 2

8x x
C

− −
+b g

− + +2

5 5
25

2 2x x
C

ln ln

x

x x
C

3

53

1

5

2
+ − +

− +1
4

cosx C

Âàðèàíò 3

1

3

2

4

6

5

7

Âàðèàíò 1 Âàðèàíò 2

1 1

3 3

2 2

4

6

4

6

5

7

5

7

Ðàçíûå çàäà÷è

Ñàìîñòîÿòåëüíàÿ ðàáîòà 3

ÎÒÂÅÒÛÎÒÂÅÒÛ
ÏÀÐÀÌÅÒÐÛ

ÏÎÄÛÍÒÅÃÐÀËÜÍÎÉ ÔÓÍÊÖÈÈ



80

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñ Î Ä Å Ð Æ À Í È Å

ËÈÍÅÉÍÎÑÒÜ ÎÏÅÐÀÖÈÈ ÈÍÒÅÃÐÈÐÎÂÀÍÈß

ÏÅÐÂÎÎÁÐÀÇÍÀß È ÍÅÎÏÐÅÄÅËÅÍÍÛÉ ÈÍÒÅÃÐÀË

1. Îñíîâíûå çàäà÷è
Ââåäåíèå ïåðâîîáðàçíîé

2. Ñâÿçü ìåæäó ôóíêöèåé è åå äèôôåðåíöèàëîì
Îïðåäåëåíèå ïåðâîîáðàçíîé
Ïåðâîîáðàçíàÿ è äèôôåðåíöèàë

3. Ìíîæåñòâî ïåðâîîáðàçíûõ
Ñâÿçè ìåæäó ïåðâîîáðàçíûìè îäíîé è òîé æå ôóíêöèè
Òàáëèöà ïåðâîîáðàçíûõ

4. Íåîïðåäåëåííûé èíòåãðàë êàê ìíîæåñòâî ïåðâîîáðàçíûõ
Îáúåäèíåíèå òàáëèö ïðîèçâîäíûõ è èíòåãðàëîâ
Ðàñøèðåííàÿ òàáëèöà ïðîèçâîäíûõ è èíòåãðàëîâ

5. Ñòðóêòóðà íåîïðåäåëåííîãî èíòåãðàëà
Îñíîâíûå ñâîéñòâà íåîïðåäåëåííîãî èíòåãðàëà

6. Íåçàâèñèìîñòü ôóíêöèè îò îáîçíà÷åíèÿ åå àðãóìåíòà
Âàæíîå ñâîéñòâî òàáëèöû èíòåãðàëîâ
Èíòåãðèðîâàíèå ôóíêöèè

Èíôîðìàöèîííàÿ ñõåìà «Ïåðâîáðàçíàÿ è íåîïðåäåëåííûé èíòåãðàë»
Ñàìîñòîÿòåëüíàÿ ðàáîòà 1. Âàðèàíò 1

Âàðèàíò 2
Âàðèàíò 3

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4

. . . . .  . . . . . . . . . . . . . . . . . . . . 6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8

. . . . . . . . . . . . . . . . . . 8
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . 9

. . . . . . . . . . . . . . . 10
. . . . . . . . . . . . . . . . . . . . . . . 10

. . . . .  . . .  . . . . . . . . . . . . . 11
. . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . 12

. . . . . . . .  . . . . . . . . . . . . . . . 12
. . . .  . . . . . . . . . . . . . . 14

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 14

. . . . . . . 16
. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 17

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

( )pk +xf

1. Âûíåñåíèå ÷èñëà çà çíàê èíòåãðàëà
Âûâîä òàáëè÷íîãî èíòåãðàëà

2. Ñâîéñòâà ñòåïåíè
3. Òàáëèöà ñòåïåíåé
4. Èíòåãðàë ñóììû
5. Àëãåáðàè÷åñêèå ïðåîáðàçîâàíèÿ ïîäûíòåãðàëüíîé ôóíêöèè

Èíôîðìàöèîííàÿ ñõåìà «Ëèíåéíîñòü îïåðàöèè èíòåãðèðîâàíèÿ»
Ñàìîñòîÿòåëüíàÿ ðàáîòà 2. Âàðèàíò 1

Âàðèàíò 2
Âàðèàíò 3

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 20
. . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  20

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

. . . . . . . . . . . . . . 28
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

( )( )ba −− xx

pk +x
( )( )ba −− xx

( )( )ba −− xx
1

1

6. Ñîñòàâëÿþùèå äðîáè
7. Ñâîéñòâà ìîäóëåé

Ñâîéñòâà ëîãàðèôìîâ

«íåïðàâèëüíîé»

8. Ðàçëîæåíèå äðîáè                            íà ñóììó ïðîñòåéøèõ äðîáåé

Èíòåãðèðîâàíèå äðîáè

9. Ðàçëîæåíèå äðîáè                             íà ñóììó ïðîñòåéøèõ äðîáåé

. . .  . . . . . . 34

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

. . . .  . . . . . .36

. . . . . . . . . .38
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .38

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .38

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .39



81

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −

Ñ Î Ä Å Ð Æ À Í È Å

ÏÀÐÀÌÅÒÐÛ ÏÎÄÛÍÒÅÃÐÀËÜÍÎÉ ÔÓÍÊÖÈÈ

1. Ñòðóêòóðà àíàëèòè÷åñêîãî çàäàíèÿ ôóíêöèè ñ ïàðàìåòðàìè
Ïîñòàíîâêà çàäà÷è

2. Êîíñòðóèðîâàíèå äðîáè

Èíòåãðèðîâàíèå äðîáè

3. Àëãîðèòì ðàçëîæåíèÿ íà ïðîñòåéøèå äðîáè

. . . .  . . . . . .  42
. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   42

. . . . . . . . . . . . . . . . . . . . . . .  44

.  . . . .  . . . . . . . . . . . . . . . . .  44

.  . . . . . . . . . . . . . . . . . 46

( )( )( )cba −−− xxx

( )( )( )cba −−− xxx

( )xR

pmk
2 ++ xx

( )( ) ( )( )2n21

1n
2n

2
1n

1

aaaa

pkkk

−−⋅⋅−−
++++ −

−−

xxxx

xxx

K

K

4. Êîððåêòèðîâêà ïåðåìåííîé èíòåãðèðîâàíèÿ
5. Ïðîñòåéøèå òðèãîíîìåòðè÷åñêèå ïðåîáðàçîâàíèÿ
6. Èíòåãðèðîâàíèå ôóíêöèè ñ ëèíåéíûì àðãóìåíòîì
7. Àëãîðèòì êîððåêòèðîâêè ïåðåìåííîé èíòåãðèðîâàíèÿ

Îáùàÿ ñõåìà  êîððåêòèðîâêè ïåðåìåííîé èíòåãðèðîâàíèÿ
8. Ñõåìà âûäåëåíèÿ öåëîé ÷àñòè äðîáè
Èíôîðìàöèîííàÿ ñõåìà «Ïàðàìåòðû ïîäûíòåãðàëüíîé ôóíêöèè»
Ñàìîñòîÿòåëüíàÿ ðàáîòà 3. Âàðèàíò 1

Âàðèàíò 2
Âàðèàíò 3

. . . . . . .  . . . . . . . . . . . . . . . . . . . 48
. . . . . .  . . . . . . . . . . . . . . . 50

. . . . . . . . . . . . . . . . . . . . 52
. . . .  . . . . . . . . . . . . . 54

. . . . . . . . . . . . . . 54
. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 56

. . . . . . . . . . . 58
. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
. . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . .59
. . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . .60

Ðàçíûå çàäà÷è

Èñïîëüçîâàííàÿ ëèòåðàòóðà

ÎÒÂÅÒÛ

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

. . . . . . .   . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63





( )22 1

2

+
−

x

x

( )xf ′ ( )xf

xgt

xgtc

xscoln−

xnisnl

xnis− xsco xnsi

1nn −x

1n

n
+

−
x

nx

n

1

x

pk +x x
x

p
2

k
2

+k

1n

1n

+

+x

( ) 1n
1n

1
−+

−
x

aln

1
2 ⋅

−
x

2

1

x
−

aln

1

⋅x

alna ⋅x

aln

a x
x

a

x
e

x
e x

e

x

1

xagol

xnl

Äèôôåðåíöèðîâàíèå

( )xf ( ) xdxf∫
Èíòåãðèðîâàíèå +Ñ

xgtcra

1

1
2 +x xgtccra−

x2
soc

1

x2
nis

1
−

Ðåçíèê Í.À. Íåîïðåäåëåííûé èíòåãðàë: Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì. Âûï. I. Íà÷àëüíûå
ïðåäñòàâëåíèÿ î òåõíèêå èíòåãðèðîâàíèÿ. Ìóðìàíñê: Èçä-âî ÌÃÒÓ, 1998. 80 ñ− −



¹ 7

Íåîïðåäåëåííûé èíòåãðàë
Âèçóàëüíûé êîíñïåêò-ïðàêòèêóì

ËÈÍÅÉÍÎÑÒÜÎÏÅÐÀÖÈÈÈÍÒÅÃÐÈÐÎÂÀÍÈß

ÏÅÐÂÎÎÁÐÀÇÍÀßÈ ÍÅÎÏÐÅÄÅËÅÍÍÛÉÈÍÒÅÃÐÀË

ÏÀÐÀÌÅÒÐÛÏÎÄÛÍÒÅÃÐÀËÜÍÎÉÔÓÍÊÖÈÈ

Âûïóñê I

Íà÷àëüíûå
ïðåäñòàâëåíèÿ

î òåõíèêå
èíòåãðèðîâàíèÿ

¹ 1

¹ 2

¹ 8

¹ 3

ÝËÅÌÅÍÒÀÐÍÛÅ

ÏÐÅÎÁÐÀÇÎÂÀÍÈß

ÏÎÄÛÍÒÅÃÐÀËÜÍÎÉ

ÔÓÍÊÖÈÈ

ÀÍÀËÈÇ ÑÒÐÓÊÒÓÐÛ

ÒÀÁËÈ×ÍÎÃÎ

ÈÍÒÅÃÐÀËÀ

ÈÇÌÅÍÅÍÈÅ

ÑÒÐÓÊÒÓÐÛ

ÏÎÄÛÍÒÅÃÐÀËÜÍÎÃÎ

ÂÛÐÀÆÅÍÈß

¹ 4

¹ 5

¹ 6

Âûïóñê II

Âûïóñê II

Ïðîñòåéøèå
ìåòîäû

èíòåãðèðîâàíèÿ

Îáùèå ìåòîäû
è ÷àñòíûå ïðèåìû

èíòåãðèðîâàíèÿ

ÎÁÙÈÅ
ÌÅÒÎÄÛ

ÈÍÒÅÃÐÈÐÎÂÀÍÈß

×ÀÑÒÍÛÅ
ÏÐÈÅÌÛ

ÈÍÒÅÃÐÈÐÎÂÀÍÈß

×àñòü1

×àñòü2


