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x 1. �»·¨±«¥­¨¥ ®¯°¥¤¥«¥­­®£® ¨­²¥£° « 

�³±²¼ ­  ®²°¥§ª¥ [a; b] ®¯°¥¤¥«¥­  ´³­ª¶¨¿ f(x). � §®¡¼¥¬ ®²°¥§®ª
[a; b] ­  n · ±²¥© ²®·ª ¬¨ a = x0 < x1 < x2 < : : : < xn = b. �§ ª ¦¤®£®
¨­²¥°¢ «  (xi�1; xi) ¢®§¼¬¥¬ ¯°®¨§¢®«¼­³¾ ²®·ª³ �i ¨ ±®±² ¢¨¬ ±³¬¬³
nP
i=1

f(�i)�xi, £¤¥ �xi = xi � xi�1. �³¬¬  ¢¨¤ 
nP
i=1

f(�i)�xi ­ §»¢ ¥²±¿

¨­²¥£° «¼­®© ±³¬¬®©,   ¥¥ ¯°¥¤¥« ¯°¨max�xi ! 0, ¥±«¨ ®­ ±³¹¥±²¢³¥²
¨ ª®­¥·¥­, ­ §»¢ ¥²±¿ ®¯°¥¤¥«¥­­»¬ ¨­²¥£° «®¬ ®² ´³­ª¶¨¨ f(x) ¢
¯°¥¤¥« µ ®² a ¤® b ¨ ®¡®§­ · ¥²±¿

bZ
a

f(x) dx = lim
max�xi!0

nX
i=1

f(�i)�xi: (1)

�³­ª¶¨¿ f(x) ¢ ½²®¬ ±«³· ¥ ­ §»¢ ¥²±¿ ¨­²¥£°¨°³¥¬®© ­  ®²°¥§ª¥
[a; b].

�«¿ ¨­²¥£°¨°³¥¬®±²¨ ¤®±² ²®·­®, ·²®¡» ­  ®²°¥§ª¥ [a; b] ´³­ª-
¶¨¿ ¡»«  ­¥¯°¥°»¢­  ¨«¨ ¦¥ ¨¬¥«  ª®­¥·­®¥ ·¨±«® ª®­¥·­»µ ° §°»-
¢®¢.

�³±²¼ f(x) ­¥¯°¥°»¢­  ­  [a; b]. �®£¤  ­  ½²®¬ ®²°¥§ª¥ ±³¹¥±²¢³¥²
­¥®¯°¥¤¥«¥­­»© ¨­²¥£° «Z

f(x) dx = F (x) + C (2)

¨ ¨¬¥¥² ¬¥±²® ´®°¬³« 

bZ
a

f(x) dx = F (b)� F (a) =

Z
f(x) dx

��b
a
; (3)

². ¥. ®¯°¥¤¥«¥­­»© ¨­²¥£° « ®² ­¥¯°¥°»¢­®© ´³­ª¶¨¨ ° ¢¥­ ° §­®±²¨
§­ ·¥­¨© ¯¥°¢®®¡° §­®© ´³­ª¶¨¨ (¨«¨ ­¥®¯°¥¤¥«¥­­®£® ¨­²¥£° « ) ¯°¨
¢¥°µ­¥¬ ¨ ­¨¦­¥¬ ¯°¥¤¥« µ. �®°¬³«  (3) ­ §»¢ ¥²±¿ ´®°¬³«®© �¼¾-
² ® ­ {� ¥ © ¡ ­¨ ¶  .
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1591. �®±² ¢«¥­¨¥¬ ¨­²¥£° «¼­»µ ±³¬¬ ¨ ¯¥°¥µ®¤®¬ ª ¯°¥¤¥«³
­ ©²¨ ¨­²¥£° «»:

1)

aZ
0

x dx; 2)

aZ
0

x2 dx; 3)

aZ
0

ex dx; 4)

�Z
0

sin x dx.

�ª  §  ­ ¨ ¥. �°¨ °¥¸¥­¨¨ ¢²®°®£® ¨ ·¥²¢¥°²®£® ¯°¨¬¥°®¢ ¢®±¯®«¼-
§®¢ ²¼±¿ °¥§³«¼² ² ¬¨ § ¤ · 1034 ¨ 647.

1592.�»·¨±«¨²¼ À­¨¦­¾¾Á ¨ À¢¥°µ­¾¾Á ¨­²¥£° «¼­»¥ ±³¬¬»

s5 ¨ S5 ¤«¿ ¨­²¥£° « 

2Z
1

dx

x
, ° §¡¨¢ ®²°¥§®ª [1; 2] ­  ¯¿²¼ ° ¢­»µ

· ±²¥©. �° ¢­¨²¼ ± ²®·­»¬ §­ ·¥­¨¥¬ ¨­²¥£° « .

�ª  §  ­ ¨ ¥. s5 =
5P
i=1

mi�x, S5 =
5P
i=1

Mi�x, £¤¥ mi | ­ ¨¬¥­¼¸¥¥,

 Mi |­ ¨¡®«¼¸¥¥ §­ ·¥­¨¥ ¯®¤»­²¥£° «¼­®© ´³­ª¶¨¨ ¢ i-¬ · ±²¨·­®¬
¯°®¬¥¦³²ª¥.

�»·¨±«¨²¼:

1593.

3Z
1

x3 dx: 1594.

2Z
1

�
x2 +

1

x4

�
dx:

1595.

4Z
1

p
xdx: 1596.

1Z
0

dxp
4� x2

:

1597.

a
p
3Z

a

dx

a2 + x2
: 1598.

3Z
0

ex=3 dx:

1599.

1Z
0

dxp
x2 + 1

: 1600.

�=4Z
0

sin 4xdx:

1601.

9Z
4

dxp
x� 1

: 1602.

�=3Z
�=4

1 + tg2x

(1 + tgx)2
dx:

�ª  §  ­ ¨ ¥. � § ¤ ·¥ 1601 ­³¦­® ¯°¨¬¥­¨²¼ ¯®¤±² ­®¢ª³ x = t2;
¯°¨ ½²®¬ ¯°¥¤¥«» ¨­²¥£° «  ¨§¬¥­¿²±¿, ·²® § ¯¨±»¢ ¥²±¿ ¢ ¢¨¤¥ ² ¡-

«¨¶»
x j 4 j 9
t j 2 j 3 . �­ «®£¨·­® ¢ § ¤ ·¥ 1602 ¯°¨ ¨­²¥£°¨°®¢ ­¨¨ ¯®¤±² ­®¢-

ª®© tgx = t ­³¦­® ±®®²¢¥²±²¢¥­­® ¨§¬¥­¨²¼ ¯°¥¤¥«».
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1603.

4Z
0

dx

1 +
p
2x+ 1

: 1604.

1Z
0

x2 dxp
4� x2

:

1605.

1Z
0

dx

ex + 1
: 1606.

a=2Z
0

r
x

a� x
dx:

1607.

�=2Z
0

sin x cos2 x dx: 1608.

p
aZ

0

x2
p
a� x2 dx:

1609.

1Z
0

ln (x+ 1)dx: 1610.

1Z
0

p
1 + x2 dx:

1611.

p
3Z

1

dxp
(1 + x2)3

: 1612.

3Z
1

dx

x+ x2
:

1613. �§ ´®°¬³«» § ¤ ·¨ 1407 ¯®«³·¨²¼, ·²®

�=2Z
0

sinn x dx =
n� 1

n

�=2Z
0

sinn�2 x dx;

¨ ¢»·¨±«¨²¼:

1)

�=2Z
0

sin2 x dx; 2)

�=2Z
0

sin4 x dx; 3)

�=2Z
0

sin6 x dx.

�»·¨±«¨²¼:

1614.

aZ
0

(x2 � ax) dx: 1615.

3Z
2

dx

x2
:

1616.

p
3Z

0

x dxp
4� x2

: 1617.

�=6Z
�=8

dx

cos2 2x
:

1618.

4Z
1

dx

(1 +
p
x)2

: 1619.

1Z
0

ex dx

1 + e2x
:
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1620.

5Z
1

x dxp
4x+ 5

: 1621.

p
2Z

1

p
2� x2 dx:

1622.

�=2Z
0

x cosx dx: 1623.

�=4Z
0

tg3x dx:

1624. �§ ´®°¬³«» § ¤ ·¨ 1407 ¯®«³·¨²¼, ·²®

�=2Z
0

cosn x dx =
n� 1

n

�=2Z
0

cosn�2 x dx;

¨ ¢»·¨±«¨²¼:

1)

�=2Z
0

cos2 x dx; 2)

�=2Z
0

cos4 x dx; 3)

�=2Z
0

cos6 x dx.

x 2. �»·¨±«¥­¨¥ ¯«®¹ ¤¥©
1�. �« ®¹  ¤¼ ª °¨ ¢ ® « ¨­ ¥ © ­® © ² °  ¯ ¥ ¶ ¨¨ A1ABB1, ¯°¨«¥-

¦ ¹¥© ª ® ± ¨ Ox (°¨±. 31):

S = lim
�x!0

X
y�x =

x2Z
x1

y dx: (1)

�¨´´¥°¥­¶¨ « ¯¥°¥¬¥­­®© ¯«®¹ ¤¨ A1AMM1 ° ¢¥­ dS = y dx.

�¨±. 31 �¨±. 32

�±«¨ ª°¨¢ ¿ § ¤ ­  ³° ¢­¥­¨¿¬¨ x = f(t) ¨ y = '(t), ²® dS =
= '(t) � f 0(t) dt.
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2�. � « ®¹  ¤ ¼ ª ° ¨¢ ® « ¨ ­¥ © ­ ® © ² °  ¯ ¥ ¶ ¨¨, ¯°¨«¥¦ ¹¥© ª
® ± ¨ Oy:

S = lim
�y!0

X
x�y =

y2Z
y1

x dy: (2)

�¨´´¥°¥­¶¨ « ¯¥°¥¬¥­­®© ¯«®¹ ¤¨ dS = x dy.
3�. � « ®¹  ¤ ¼ ± ¥ ª ² ® °  OAB (°¨±. 32) ª° ¨ ¢ ® ©, § ¤ ­­®© ¢

¯®«¿°­»µ ª®®°¤¨­ ² µ:

S = lim
�'!0

X 1

2
r2�' =

'2Z
'1

1

2
r2 d': (3)

�¨´´¥°¥­¶¨ « ¯¥°¥¬¥­­®© ¯«®¹ ¤¨ dS =
1

2
r2 d'.

�»·¨±«¨²¼ ¯«®¹ ¤¼, ®£° ­¨·¥­­³¾ «¨­¨¿¬¨:

1625. y = 4� x2; y = 0: 1626.
x2

a2
+
y2

b2
= 1:

1627. y2 = 2px; x = h: 1628. y = 3� 2x� x2; y = 0:

1629. xy = 4; x = 1; 1630. y = ln x; x = e; y = 0:
x = 4; y = 0:

1631. y2 = 2x+ 4; x = 0: 1632. y2 = x3; y = 8; x = 0:

1633. y2 = (4� x)3; x = 0: 1634. �¥²«¥© ª°¨¢®©

4(y2 � x2) + x3 = 0:

1635. y = x2; y = 2� x2: 1636. y = x2 + 4x;
y = x+ 4:

1637. a2y2 = x3(2a� x): 1638. (y � x)2 = x3; x = 1:

1639. �¥²«¥© ±²°®´®¨¤» y2(2a� x) = x(x� a)2.

1640. �¥¯­®© «¨­¨¥© y =
a

2
(ex=a + e�x=a), x = �a ¨ y = 0.

1641. �¤­®©  °ª®© ¶¨ª«®¨¤» x = a(t� sin t), y = a(1� cos t) ¨
®±¼¾ Ox.

1642. �±²°®¨¤®© x = a cos3 t, y = a sin3 t.
1643. �¥¬­¨±ª ²®© r2 = a2 cos 2'.
1644. � °¤¨®¨¤®© r = a(1� cos').
1645. r = 3+sin 2' ¬¥¦¤³ ±¬¥¦­»¬¨ ­ ¨¡®«¼¸¨¬ ¨ ­ ¨¬¥­¼-

¸¨¬ ° ¤¨³±-¢¥ª²®° ¬¨.
1646. r = 2�cos 3' ¬¥¦¤³ ±¬¥¦­»¬¨ ­ ¨¡®«¼¸¨¬ ¨ ­ ¨¬¥­¼-

¸¨¬ ° ¤¨³±-¢¥ª²®° ¬¨.
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1647. r = a cos 2': 1648. r = a sin 3':

1649. r = a(sin'+ cos'): 1650. r =
a

'
;
�

4
6 ' 6 2�:

1651. r = a sin3
'

3
, «¥¦ ¹¥© ­¨¦¥ ¯®«¿°­®© ®±¨.

1652. �¥²«¥© ¤¥ª °²®¢  «¨±²  x3 + y3 � 3axy = 0 (±¬. °¨±. 79
­  ±. 334) (¯¥°¥©²¨ ª ¯®«¿°­»¬ ª®®°¤¨­ ² ¬).

�ª  §  ­ ¨ ¥. � ¨­²¥£° «¥

Z
sin2 ' cos2 'd'

(sin3' + cos3')2
¯®«®¦¨²¼ tg' = u,

° §¤¥«¨¢ ±­ · «  ·¨±«¨²¥«¼ ¨ §­ ¬¥­ ²¥«¼ ­  cos6'.

�»·¨±«¨²¼ ¯«®¹ ¤¼, ®£° ­¨·¥­­³¾ «¨­¨¿¬¨:
1653. y = 6x� x2, y = 0.
1654. y = x3, y = 8, x = 0.
1655. y2 = 1� x ¨ x = �3.
1656. y2 + x4 = x2.
1657. y = x2 + 4x+ 5, x = 0, y = 0 ¨ ¬¨­¨¬ «¼­®© ®°¤¨­ ²®©.
1658. �¤­®© ¯®«³¢®«­®© ±¨­³±®¨¤» y = sin x ¨ y = 0.
1659. 4y = x2 ¨ y2 = 4x.
1660. xy = 6 ¨ x + y � 7 = 0.
1661. �¥²«¥© ª°¨¢®© x3 + x2 � y2 = 0.
1662. r = 3�cos 2' ¬¥¦¤³ ±¬¥¦­»¬¨ ­ ¨¡®«¼¸¨¬ ¨ ­ ¨¬¥­¼-

¸¨¬ ° ¤¨³±-¢¥ª²®° ¬¨.
1663. r = 2+sin 3' ¬¥¦¤³ ±¬¥¦­»¬¨ ­ ¨¡®«¼¸¨¬ ¨ ­ ¨¬¥­¼-

¸¨¬ ° ¤¨³±-¢¥ª²®° ¬¨.
1664. r = a sin 2': 1665. r = a cos 3'.
1666. r = ae' ®² ' = �� ¤® ' = �.

1667.�¡¹¥© · ±²¨ ½««¨¯±®¢
x2

a2
+
y2

b2
= 1 ¨

x2

b2
+
y2

a2
= 1 (¯¥°¥©²¨

ª ¯®«¿°­»¬ ª®®°¤¨­ ² ¬).

1668. r = a(1 + sin2 2') ¨ r = a.

x 3. �¡º¥¬ ²¥«  ¢° ¹¥­¨¿
1�. �¡º¥¬ ²¥« , ®¡° §®¢ ­­®£® ¢° ¹¥­¨¥¬ ¢®ª°³£ ®±¨ Ox ª°¨¢®«¨-

­¥©­®© ²° ¯¥¶¨¨ A1ABB1 (°¨±. 33), £¤¥
^

AB | ¤³£  ª°¨¢®© y = f(x),
®¯°¥¤¥«¿¥²±¿ ´®°¬³«®©

V = lim
�x!0

X
�y2�x =

x2Z
x1

�y2 dx: (1)

�¨´´¥°¥­¶¨ « ¯¥°¥¬¥­­®£® ®¡º¥¬  dV = �y2 dx.
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�¨±. 33

2�. �¡º¥¬ ²¥« , ®¡° §®¢ ­­®£® ¢° ¹¥-
­¨¥¬ ¢®ª°³£ ®±¨ Oy ª°¨¢®«¨­¥©­®© ²° ¯¥-
¶¨¨, ¯°¨«¥¦ ¹¥© ª ®±¨ Oy, ®¯°¥¤¥«¿¥²±¿
´®°¬³«®©

V = lim
�y!0

X
�x2�y =

y2Z
y1

�x2 dy: (2)

�¨´´¥°¥­¶¨ « ¯¥°¥¬¥­­®£® ®¡º¥¬  dV =
= �x2 dy.

�¯°¥¤¥«¨²¼ ®¡º¥¬ ²¥« , ®¡° §®¢ ­­®£® ¢° ¹¥­¨¥¬ ´¨£³°», ®£° -
­¨·¥­­®© «¨­¨¿¬¨:

1669. y2 = 2px ¨ x = h ¢®ª°³£ ®±¨ Ox.

1670.
x2

a2
� y2

b2
= 1 ¨ y = �b ¢®ª°³£ ®±¨ Oy.

1671. xy = 4, x = 1, x = 4, y = 0 ¢®ª°³£ ®±¨ Ox.

1672. y2 = (x+ 4)3 ¨ x = 0 ¢®ª°³£ ®±¨ Oy.

1673. x2 + y2 = a2 ¢®ª°³£ ¯°¿¬®© x = b > a.

�ª  §  ­ ¨ ¥. dV = �(b + x)2 dy � �(b� x)2 dy = 4�bx dy.

1674. y = a ch
x

a
, x = �a, y = 0 ¢®ª°³£ ®±¨ Ox.

1675. y2 = 4� x, x = 0 ¢®ª°³£ ®±¨ Oy.

1676. (y � a)2 = ax, x = 0, y = 2a ¢®ª°³£ ®±¨ Ox.

1677. y = cosx ¨ y = �1 ¢®ª°³£ ¯°¿¬®© y = �1 ¯°¨�� 6 x 6 �.
1678. y = x

p�x, x = �4 ¨ y = 0 ¢®ª°³£ ®±¨ Oy.

1679. y = cos
�
x� �

3

�
, x = 0, y = 0 (¯°¨ x > 0) ¢®ª°³£ ®±¨Ox.

1680. y = a� x2

a
¨ x+ y = a ¢®ª°³£ ®±¨ Oy.

�¯°¥¤¥«¨²¼ ®¡º¥¬ ²¥« , ®¡° §®¢ ­­®£® ¢° ¹¥­¨¥¬ ´¨£³°», ®£° -
­¨·¥­­®© «¨­¨¿¬¨:

1681. y = sin x (®¤­®© ¯®«³¢®«­®©), y = 0 ¢®ª°³£ ®±¨ Ox.

1682. x2 � y2 = 4, y = �2 ¢®ª°³£ ®±¨ Oy.

1683. y =
1

1+ x2
, x = �1, y = 0 ¢®ª°³£ ®±¨ Ox.



x4. �«¨­  ¤³£¨ ¯«®±ª®© ª°¨¢®© 167

1684.
x2

a2
+
y2

b2
= 1 ¢®ª°³£ ®±¨ Oy.

1685. x2=3 + y2=3 = a2=3 ¢®ª°³£ ®±¨ Ox.

1686. y = x3, x = 0, y = 8 ¢®ª°³£ ®±¨ Oy.

1687. x2 � y2 = a2, x = �2a ¢®ª°³£ ®±¨ Ox.

1688. y = x2, y = 4 ¢®ª°³£ ¯°¿¬®© x = 2.

�ª  §  ­ ¨ ¥. dV = �(2 + x)2 dy � �(2� x)2 dy.

1689. �¤­®©  °ª¨ ¶¨ª«®¨¤» x = a(t � sin t), y = a(1 � cos t)
¢®ª°³£ ®±¨ Ox.

1690. (y � 3)2 + 3x = 0, x = �3 ¢®ª°³£ ®±¨ Ox.

x 4. �«¨­  ¤³£¨ ¯«®±ª®© ª°¨¢®©

1�. �« ¨ ­  ¤³ £ ¨
^

AB ª ° ¨¢ ® © y = f(x):

s =

xBZ
xA

p
1 + y02 dx: (1)

�¨´´¥°¥­¶¨ « ¤³£¨ ds =
p

1 + y02 dx =
p
dx2 + dy2.

2�. �« ¨ ­  ¤³ £ ¨
^

AB ª ° ¨¢ ® © x = f(t), y = '(t):

s =

tBZ
tA

p
_x2 + _y2 dt: (2)

3�. �« ¨ ­  ¤³ £ ¨
^

AB ª ° ¨¢ ® © r = f('):

s =

'BZ
'A

p
r2 + r02 d': (3)

�¯°¥¤¥«¨²¼ ¤«¨­³ ¤³£¨ ª°¨¢®©:

1691. y2 = x3, ®²±¥·¥­­®© ¯°¿¬®© x = 4=3.
1692. �±¥© ª°¨¢®© x2 + y2 = a2.
1693. �±¥© ª°¨¢®© x2=3 + y2=3 = a2=3.
1694. y2 = (x+ 1)3, ®²±¥·¥­­®© ¯°¿¬®© x = 4.
1695. �¤­®©  °ª¨ ¶¨ª«®¨¤»

x = a(t� sin t); y = a(1� cos t):

1696. x =
t6

6
, y = 2 � t4

4
¬¥¦¤³ ²®·ª ¬¨ ¯¥°¥±¥·¥­¨¿ ®±¿¬¨

ª®®°¤¨­ ².
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1697. y =
x2

2
� 1, ®²±¥·¥­­®© ®±¼¾ Ox.

�ª  §  ­ ¨ ¥.

Z p
1 + x2 dx ¬®¦­® ¨«¨ ­ ©²¨ ¯® · ±²¿¬, ¨«¨ ­ ¯¨-

± ²¼ ¯® ´®°¬³«¥ § ¤ ·¨ 1366.

1698. y =
a

2
(ex=a + e�x=a) = a ch

x

a
¬¥¦¤³ ¯°¿¬»¬¨ x = �a.

1699. y = ln x ®² x = 3=4 ¤® x = 12=5.

�ª  §  ­ ¨ ¥. �­²¥£° «

Z p
1 + x2 dx

x
­ µ®¤¨²±¿ ¯®¤±² ­®¢ª®©

1 + x2 = t2.

1700. y = ln (2 cosx) ¬¥¦¤³ ±¬¥¦­»¬¨ ²®·ª ¬¨ ¯¥°¥±¥·¥­¨¿ ±
®±¿¬¨ ª®®°¤¨­ ² Oy ¨ Ox.

1701. 1) 9y2 = x(x�3)2 ¬¥¦¤³ ²®·ª ¬¨ ¯¥°¥±¥·¥­¨¿ ± ®±¼¾ Ox.
2) e2y thx = 1 ®² x = 1 ¤® x = 2.

1702. 1) � °¤¨®¨¤» r = a(1� cos').
2) �¥°¢®£® § ¢¨²ª  ±¯¨° «¨ r = a'.

1703. �±¥© ª°¨¢®© r = a sin3
'

3
.

1704. �¨¡ª ¿ ­¨²¼ ¯®¤¢¥¸¥­  ¢ ²®·ª µ A ¨ B, ­ µ®¤¿¹¨µ±¿
­  ®¤­®© ¢»±®²¥ ­  ° ±±²®¿­¨¨ AB = 2b, ¨ ¨¬¥¥² ±²°¥«³ ¯°®£¨¡ 
f . �·¨² ¿ ´®°¬³ ­¨²¨ ¯ ° ¡®«®©, ¯®ª § ²¼, ·²® ¤«¨­  ­¨²¨ s �
� 2b

�
1 +

2

3

f2

b2

�
¯°¨ ¤®±² ²®·­® ¬ «®¬

f

b
.

�ª  §  ­ ¨ ¥. �°¨¬¥­¨²¼ ¯°¨¡«¨¦¥­­³¾ ´®°¬³«³
p
1 + � � 1 +

1

2
�

§ ¤ ·¨ 1157.

�¯°¥¤¥«¨²¼ ¤«¨­³ ¤³£¨ ª°¨¢®©:

1705. y2 =
4

9
(2� x)3, ®²±¥·¥­­®© ¯°¿¬®© x = �1.

1706. y = ln (sin x) ®² x = �=3 ¤® x = 2�=3.

1707. y = ln (1� x2) ®² x = �1=2 ¤® x = 1=2.

1708. y2 = 2px, ®²±¥·¥­­®© ¯°¿¬®© x = p=2.

1709. x = t2, y =
t

3
(t2 � 3) ¬¥¦¤³ ²®·ª ¬¨ ¯¥°¥±¥·¥­¨¿ ±

®±¼¾ Ox.
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x 5. �«®¹ ¤¼ ¯®¢¥°µ­®±²¨ ¢° ¹¥­¨¿
1�. � « ®¹  ¤ ¼ ¯ ® ¢ ¥ ° µ ­® ± ² ¨, ®¡° §®¢ ­­®© ¢° ¹¥­¨¥¬ ¢®ª°³£ ®±¨

Ox ¤³£¨
^

AB ª°¨¢®© y = f(x):

Px = 2�

Z
^

AB

y ds; £¤¥ ds =
p
dx2 + dy2:

2�. � « ®¹  ¤ ¼ ¯ ® ¢ ¥ ° µ ­® ± ² ¨, ®¡° §®¢ ­­®© ¢° ¹¥­¨¥¬ ¢®ª°³£ ®±¨

Oy ¤³£¨
^

AB ª°¨¢®© x = '(y):

Py = 2�

Z
^

AB

x ds; £¤¥ ds =
p
dx2 + dy2:

�¯°¥¤¥«¨²¼ ¯«®¹ ¤¼ ¯®¢¥°µ­®±²¨, ®¡° §®¢ ­­®© ¢° ¹¥­¨¥¬ ª°¨-
¢®©:

1710. x2 + y2 = R2 ¢®ª°³£ ®±¨ Ox.

1711. y = x2=2, ®²±¥·¥­­®© ¯°¿¬®© y = 1; 5, ¢®ª°³£ ®±¨ Oy.

1712. y = a ch
x

a
¬¥¦¤³ x = �a ¢®ª°³£ ®±¨ Ox.

1713. 4x2 + y2 = 4 ¢®ª°³£ ®±¨ Oy.

�ª  §  ­ ¨ ¥. �°¨­¿¢ y §  ­¥§ ¢¨±¨¬³¾ ¯¥°¥¬¥­­³¾, ¯®«³·¨¬, ·²®

¨±ª®¬ ¿ ¯«®¹ ¤¼ P = �

2Z
0

p
16� 3y2 dy. � «¥¥ ¯°¨¬¥­¿¥¬ ¯®¤±² ­®¢ª³

y =
4p
3
sin t.

1714. �¤­®© ¯®«³¢®«­» ª°¨¢®© y = sin x ¢®ª°³£ ®±¨ Ox.
1715. �¤­®©  °ª¨ ¶¨ª«®¨¤» x = a(t � sin t), y = a(1 � cos t)

¢®ª°³£ ®±¨ Ox.

1716. �¥²«¨ ª°¨¢®© x = t2, y =
t

3
(t2 � 3) ¢®ª°³£ ®±¨ Ox.

1717. x2 + y2 = a2 ¢®ª°³£ ¯°¿¬®© x = b > a.
�ª  §  ­ ¨ ¥. dP = 2�(b+ x) ds+ 2�(b � x) ds.

�¯°¥¤¥«¨²¼ ¯«®¹ ¤¼ ¯®¢¥°µ­®±²¨, ®¡° §®¢ ­­®© ¢° ¹¥­¨¥¬ ¢®-
ª°³£ Ox:

1718. �³£¨ ª°¨¢®© y =
x3

3
®² x = �2 ¤® x = 2.
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1719. �³£¨ ª°¨¢®© y2 = 4+ x, ®²±¥·¥­­®© ¯°¿¬®© x = 2.

1720. �±¥© ª°¨¢®© x = a cos3 t, y = a sin3 t.

1721. �³£¨ ª°¨¢®© x =
t3

3
, y = 4 � t2

2
¬¥¦¤³ ²®·ª ¬¨ ¯¥°¥±¥-

·¥­¨¿ ± ®±¿¬¨ ª®®°¤¨­ ².

x 6. � ¤ ·¨ ¨§ ´¨§¨ª¨

1722. �¯°¥¤¥«¨²¼ ±¨«³ ¤ ¢«¥­¨¿ ¢®¤» ­  ¢¥°²¨ª «¼­»© ¯°¿-
¬®³£®«¼­»© ¸«¾§ ± ®±­®¢ ­¨¥¬ 8¬ ¨ ¢»±®²®© 6¬. �¯°¥¤¥«¨²¼
² ª¦¥ ±¨«³ ¤ ¢«¥­¨¿ ­  ­¨¦­¾¾ ¯®«®¢¨­³ ¸«¾§ .

1723. �¯°¥¤¥«¨²¼ ±¨«³ ¤ ¢«¥­¨¿ ¢®¤» ­  ¢¥°²¨ª «¼­³¾ ²°¥-
³£®«¼­³¾ ¯«®¹ ¤ª³, ®±­®¢ ­¨¥ ª®²®°®© a ° ±¯®«®¦¥­® ­  ¯®¢¥°µ-
­®±²¨ ¢®¤»,   ¢»±®²  ° ¢­  h.

1724. �¯°¥¤¥«¨²¼ ±¨«³ ¤ ¢«¥­¨¿ ¢®¤» ­  ¢¥°²¨ª «¼­»© ¯®«³-
ª°³£, ¤¨ ¬¥²° ª®²®°®£® 2R ° ±¯®«®¦¥­ ­  ¯®¢¥°µ­®±²¨ ¢®¤».

1725. �«®²¨­  ¨¬¥¥² ´®°¬³ ²° ¯¥¶¨¨ ± ¢¥°µ­¨¬ ®±­®¢ ­¨¥¬
20¬, ­¨¦­¨¬ 10¬ ¨ ¢»±®²®© 6 ¬. �¯°¥¤¥«¨²¼ ±¨«³ ¤ ¢«¥­¨¿ ¢®¤»
­  ¯«®²¨­³.

1726. � ©²¨ ¬®¬¥­²» ¨­¥°¶¨¨ ®²­®±¨²¥«¼­® ®±¥© Ox ¨ Oy
¯«®¹ ¤¨ ¯°¿¬®³£®«¼­¨ª , ®£° ­¨·¥­­®£® «¨­¨¿¬¨ x = 0, x = a,
y = 0 ¨ y = b.

�ª  §  ­ ¨ ¥. � §¡¨¢ ¯°¿¬®³£®«¼­¨ª ­  £®°¨§®­² «¼­»¥ ¯«®¹ ¤ª¨,
³¬­®¦¨¬ ª ¦¤³¾ ¯«®¹ ¤ª³ ­  ª¢ ¤° ² ¥¥ ° ±±²®¿­¨¿ ®² ®±¨ Ox, ². ¥.
­  y2. �³¬¬¨°³¿ ¨ ¯¥°¥©¤¿ ª ¯°¥¤¥«³, ¯®«³·¨¬

Jx = lim
�y!0

X
a�y y2 =

bZ
0

ay2 dy:

�­ «®£¨·­® Jy =

aZ
0

bx2 dx.

1727. � ©²¨ ¬®¬¥­² ¨­¥°¶¨¨ ®²­®±¨²¥«¼­® ®±¥© Ox ¨ Oy ¯«®-
¹ ¤¨ ²°¥³£®«¼­¨ª , ®£° ­¨·¥­­®£® «¨­¨¿¬¨ x = 0, y = 0 ¨
x

a
+
y

b
= 1.

1728. � ©²¨ ¬®¬¥­² ¨­¥°¶¨¨ ®²­®±¨²¥«¼­® ®±¨ Oy ¯«®¹ ¤¨,
®£° ­¨·¥­­®© «¨­¨¿¬¨ x = 2, y = x2 ¨ y = 0.

1729. � ©²¨ ±² ²¨·¥±ª¨¥ ¬®¬¥­²» ®²­®±¨²¥«¼­® Ox ¨ Oy ¨
ª®®°¤¨­ ²» ¶¥­²°  ¬ ±± ²°¥³£®«¼­¨ª , ®¡° §®¢ ­­®£® «¨­¨¿¬¨
x = 0, y = 0 ¨ x+ y = a.

�ª  §  ­ ¨ ¥. �² ²¨·¥±ª¨¥ ¬®¬¥­²»: Mx =

aZ
0

xy dy, My =

aZ
0

xy dx.

�®®°¤¨­ ²» ¶¥­²°  ¬ ±±: xc =
My

S
, yc =

Mx

S
, £¤¥ S | ¯«®¹ ¤¼ ´¨£³°».
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1730.� ©²¨ ¶¥­²° ¬ ±± ¯«®¹ ¤¨, ®£° ­¨·¥­­®© «¨­¨¿¬¨ a2y =
= bx2, x = a ¨ y = 0.

1731. � ©²¨ ¶¥­²° ¬ ±± ¯®«³ª°³£  x2 + y2 = a2, ®²±¥·¥­­®£®
®±¼¾ Ox.

1732. 1) �»·¨±«¨²¼ ° ¡®²³, ª®²®°³¾ ­³¦­® § ²° ²¨²¼ ­  ¢»ª -
·¨¢ ­¨¥ ¢®¤» ¨§ ¶¨«¨­¤°¨·¥±ª®£® ¡ ±±¥©­  ± ° ¤¨³±®¬ ®±­®¢ ­¨¿
0,5¬, ¥±«¨ ¢ ­ · «¼­»© ¬®¬¥­² ³°®¢¥­¼ ¢®¤» ¢ ¡ ±±¥©­¥ ° ¢¥­
2,8¬ ¨ ­  0,2¬ ­¨¦¥ ¢»¯³±ª ¾¹¥£® ¢®¤³ ®²¢¥°±²¨¿ ¢ ¶¨«¨­¤°¥.

2) �»·¨±«¨²¼ ° ¡®²³, ª®²®°³¾ ­³¦­® § ²° ²¨²¼ ­  ¢»ª ·¨¢ -
­¨¥ ¢®¤» ¨§ ¯®«³¸ °  ° ¤¨³±®¬ R¬.

1733. �¯°¥¤¥«¨²¼ ° ¡®²³, ª®²®°³¾ ­³¦­® § ²° ²¨²¼, ·²®¡» ¯®¤-
­¿²¼ ¬ ±±³ m ± ¯®¢¥°µ­®±²¨ §¥¬«¨ ­  ¢»±®²³ h.

�ª  §  ­ ¨ ¥. �¨«  F §¥¬­®£® ¯°¨²¿¦¥­¨¿ ­  ° ±±²®¿­¨¨ x ®² ¶¥­²° 
§¥¬«¨ ®¯°¥¤¥«¿¥²±¿ ¨§ ¯°®¯®°¶¨¨ F : mg = R2 : x2, £¤¥ R | ° ¤¨³±
§¥¬­®£® ¸ ° .

1734. �®²¥« ¨¬¥¥² ´®°¬³ ¯ ° ¡®«®¨¤  ¢° ¹¥­¨¿ £«³¡¨­®© H =
= 0; 5¬ ¨ ° ¤¨³±®¬ ®±­®¢ ­¨¿ R = 0; 4¬. �¯°¥¤¥«¨²¼ ° ¡®²³,
ª®²®°³¾ ­³¦­® § ²° ²¨²¼ ­  ¢»ª ·¨¢ ­¨¥ ¢®¤» ¨§ ² ª®£® ­ ¯®«-
­¥­­®£® ª®²« .

1735. � ¶¨«¨­¤°¥ ¯®¤ ¯®°¸­¥¬ ­ µ®¤¨²±¿ ¢®§¤³µ ®¡º¥¬®¬ V0 =
= 0; 1¬3 ± ¤ ¢«¥­¨¥¬ p0 = 1; 033 � 105� . �¯°¥¤¥«¨²¼ ° ¡®²³ ¨§®-
²¥°¬¨·¥±ª®£® ±¦ ²¨¿ ¢®§¤³µ  ¤® ®¡º¥¬  V1 = 0; 03¬3. (�® § ª®­³
�®©«¿{� °¨®²²  pV = p0V0.)

1736. �»·¨±«¨²¼ ° ¡®²³ ° ±²¿¦¥­¨¿ ­  0,001¬ ¬¥¤­®© ¯°®¢®-
«®ª¨ ¤«¨­®© 1¬ ± ° ¤¨³±®¬ ±¥·¥­¨¿ 2¬¬.

�ª  §  ­ ¨ ¥. �¨«  F � ­ ²¿¦¥­¨¿ ¯°®¢®«®ª¨ ¤«¨­®© l¬ ¨ ¯«®¹ ¤¼¾
±¥·¥­¨¿ s¬¬2 ¯°¨ ³¤«¨­¥­¨¨ ¥¥ ­  x¬ ®¯°¥¤¥«¿¥²±¿ ´®°¬³«®© F =

= E
sx

l
, £¤¥ E | ¬®¤³«¼ ³¯°³£®±²¨. �«¿ ¬¥¤¨ ¬®¦­® ¯°¨­¿²¼ E �

� 1; 2 � 105�/¬¬2.
1737. �  ª ª®¥ ¢°¥¬¿ ¢®¤ , ­ ¯®«­¿¾¹ ¿ ¶¨«¨­¤°¨·¥±ª¨© ±®-

±³¤ ± ¯«®¹ ¤¼¾ ®±­®¢ ­¨¿ S = 420 ±¬2 ¨ ¢»±®²®© H = 40 ±¬,
¢»²¥·¥² ·¥°¥§ ®²¢¥°±²¨¥ ­  ¤­¥ ¯«®¹ ¤¼¾ s = 2 ±¬2?

�ª  §  ­ ¨ ¥. �ª®°®±²¼ ¨±²¥·¥­¨¿ ¦¨¤ª®±²¨ ¯°¨ ³°®¢­¥ ¥¥ ­  ¢»±®²¥
x ±¬ ®¯°¥¤¥«¿¥²±¿ ¯® ´®°¬³«¥ v = �

p
2gx, £¤¥ � | ª®½´´¨¶¨¥­², § ¢¨-

±¿¹¨© ®² ¢¿§ª®±²¨ ¦¨¤ª®±²¨, ´®°¬» ±®±³¤  ¨ ®²¢¥°±²¨¿. �» ¯°¨¬¥¬
§¤¥±¼, ª ª ¨ ¢ § ¤ ·¥ 1738, � = 0; 6.

1738. �  ª ª®¥ ¢°¥¬¿ ¢®¤  ¢»²¥·¥² ¨§ ª®­¨·¥±ª®© ¢®°®­ª¨ ¢»-
±®²®© H = 40 ±¬, ° ¤¨³±®¬ ­¨¦­¥£® ®±­®¢ ­¨¿ r = 0; 3 ±¬ ¨ ¢¥°µ-
­¥£® R = 6 ±¬ (±¬. ³ª § ­¨¥ ª § ¤ ·¥ 1737)?

1739. �¯°¥¤¥«¨²¼ ±¨«³ ¤ ¢«¥­¨¿ ¢®¤» ­  ¢¥°²¨ª «¼­³¾ ²°¥-
³£®«¼­³¾ ¯«®¹ ¤ª³ ¢»±®²®© h, ®±­®¢ ­¨¥ ª®²®°®© a ¯ ° ««¥«¼­®
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¯®¢¥°µ­®±²¨ ¢®¤»,   ¯°®²¨¢®¯®«®¦­ ¿ ¢¥°¸¨­  ­ µ®¤¨²±¿ ­  ¯®-
¢¥°µ­®±²¨ ¢®¤».

1740. �¯°¥¤¥«¨²¼ ±¨«³ ¤ ¢«¥­¨¿ ¢®¤» ­  ¢¥°²¨ª «¼­»© ¯ ° -
¡®«¨·¥±ª¨© ±¥£¬¥­², ®±­®¢ ­¨¥ ª®²®°®£® ° ¢­® 4¬ ¨ ° ±¯®«®¦¥­®
­  ¯®¢¥°µ­®±²¨ ¢®¤»,   ¢¥°¸¨­  ­ µ®¤¨²±¿ ­  £«³¡¨­¥ 4¬.

1741. � ©²¨ £«³¡¨­³ x, ­  ª®²®°®© ¯°¿¬®³£®«¼­»© ¸«¾§ ¢»-
±®²®© h ° §¤¥«¨²±¿ £®°¨§®­² «¼­® ­  ² ª¨¥ ¤¢¥ · ±²¨, ¢¥«¨·¨­ 
±¨«» ¤ ¢«¥­¨¿ ­  ª®²®°»¥ ®¤¨­ ª®¢ .

1742. �¨«¨­¤°¨·¥±ª ¿ ¶¨±²¥°­  ± £®°¨§®­² «¼­®© ®±¼¾ ­ ¯®-
«®¢¨­³ ­ ¯®«­¥­  ¬ ±«®¬ (¯«®²­®±²¼ 0,9). �¯°¥¤¥«¨²¼ ±¨«³ ¤ ¢«¥-
­¨¿ ¬ ±«  ­  ª ¦¤³¾ ¨§ ¯«®±ª¨µ ±²¥­®ª ¶¨«¨­¤° , ¥±«¨ ° ¤¨³± ¥¥
° ¢¥­ 2¬.

1743. �¯°¥¤¥«¨²¼ ¬®¬¥­² ¨­¥°¶¨¨ ®²­®±¨²¥«¼­® Ox ¯«®¹ ¤¨
·¥²¢¥°²¨ ª°³£  x = a cos t, y = a sin t.

1744. � ©²¨ ª®®°¤¨­ ²» ¶¥­²°  ¬ ±± ¯«®¹ ¤¨, ®£° ­¨·¥­­®©
«¨­¨¿¬¨ y = 4� x2 ¨ y = 0.

1745. �»·¨±«¨²¼ ° ¡®²³, ­¥®¡µ®¤¨¬³¾ ¤«¿ ¢»ª ·¨¢ ­¨¿ ¢®¤»
¨§ ¿¬», ¨¬¥¾¹¥© ´®°¬³ ª®­³±  (± ¢¥°¸¨­®© ­  ¤­¥), ¢»±®²  ª®-
²®°®£® H = 2¬,   ° ¤¨³± ®±­®¢ ­¨¿ R = 0; 3¬.

1746. �¯°¥¤¥«¨²¼ ° ¡®²³  ¤¨ ¡ ²¨·¥±ª®£® ±¦ ²¨¿ ¢®§¤³µ  ®¡º-
¥¬®¬ V0 = 0; 1¬3 ¨ ± ¤ ¢«¥­¨¥¬ p0 = 1; 033 � 105�  ¤® ®¡º¥¬ 
V1 = 0; 03¬3. (�¤¨ ¡ ²¨·¥±ª®¥ ±¦ ²¨¥ ¯°®¨±µ®¤¨² ¯® § ª®­³ �³ ±-
±®­ : pV 
 = p0V



0 , £¤¥ 
 � 1; 4.)

1747. �  ª ª®¥ ¢°¥¬¿ ¢®¤ , ­ ¯®«­¿¾¹ ¿ · ¸³ ´®°¬» ¯®-
«³¸ °  ° ¤¨³±®¬ 40 ±¬, ¢»²¥·¥² ¨§ ®²¢¥°±²¨¿ ­  ¤­¥ ¯«®¹ ¤¼¾
2 ±¬2? (�¬. ³ª § ­¨¥ ª § ¤ ·¥ 1737; ¯®«®¦¨¬ ª®½´´¨¶¨¥­² ¢¿§ª®-
±²¨ � = 0; 8.)

x 7. �¥±®¡±²¢¥­­»¥ ¨­²¥£° «»
1�. �¯ ° ¥ ¤ ¥ « ¥ ­¨ ¿:

I. �­²¥£° «®¬

+1Z
a

f(x) dx ­ §»¢ ¥²±¿ lim
b!+1

bZ
a

f(x) dx, ¥±«¨ ½²®²

¯°¥¤¥« ±³¹¥±²¢³¥² ¨ ª®­¥·¥­. �­ «®£¨·­® ®¯°¥¤¥«¿¾²±¿ ¨­²¥£° «»
bZ

�1

f(x) dx ¨

+1Z
�1

f(x) dx.

II. �±«¨ f(x) ­¥¯°¥°»¢­  ¤«¿ ¢±¥µ §­ ·¥­¨© x ®²°¥§ª  [a; b], ª°®¬¥
²®·ª¨ c, ¢ ª®²®°®© f(x) ¨¬¥¥² ° §°»¢ II °®¤ , ²® ¨­²¥£° «®¬ ®² f(x) ¢
¯°¥¤¥« µ ®² a ¤® b ­ §»¢ ¥²±¿ ±³¬¬ 

lim
"!0

c�"Z
a

f(x) dx+ lim
�!0

bZ
c+�

f(x) dx;

¥±«¨ ½²¨ ¯°¥¤¥«» ±³¹¥±²¢³¾² ¨ ª®­¥·­».
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�­²¥£° «» ± ¡¥±ª®­¥·­»¬¨ ¯°¥¤¥« ¬¨ ¨ ¨­²¥£° «» ®² ° §°»¢­»µ
(­¥®£° ­¨·¥­­»µ) ´³­ª¶¨© ­ §»¢ ¾²±¿ ­¥±®¡±²¢¥­­»¬¨.

�±«¨ ¯°¨¢¥¤¥­­»¥ ¢»¸¥ ¯°¥¤¥«» ª®­¥·­», ²® £®¢®°¿², ·²® ­¥±®¡±²-
¢¥­­»¥ ¨­²¥£° «» ±µ®¤¿²±¿, ¥±«¨ ­¥², | ²® ° ±µ®¤¿²±¿.

2�. �µ ® ¤ ¨¬ ® ± ² ¼ ­ ¥ ± ® ¡ ± ² ¢ ¥ ­ ­® £ ® ¨ ­² ¥ £ °   «   · ±²® ³±² ­ -

¢«¨¢ ¥²±¿ ¬¥²®¤®¬ ±° ¢­¥­¨¿: ¥±«¨ ¯°¨ x > ajf(x)j 6 '(x) ¨

+1Z
a

'(x) dx

±µ®¤¨²±¿, ²® ±µ®¤¨²±¿ ¨

+1Z
a

f(x) dx. �­ «®£¨·­»© ¯°¨§­ ª ±µ®¤¨¬®±²¨

¬®¦­® ³ª § ²¼ ¨ ¤«¿ ¨­²¥£° «  ®² ° §°»¢­®© ´³­ª¶¨¨.

�»·¨±«¨²¼ ¨­²¥£° «»:

1748. 1)

1Z
1

dx

x2
; 2)

1Z
1

dx

x
; 3)

1Z
1

dxp
x
; 4)

1Z
1

dx

xn
.

1749. 1)

1Z
0

e�x dx; 2)

1Z
0

xe�x
2

dx; 3)

1Z
1

dx

1 + x2
;

4)

1Z
1

dx

x2
p
x2 � 1

; 5)

1Z
1

dx

x2 + x
; 6)

1Z
0

x2e�x=2 dx:

1750. 1)

1Z
2

dx

x
p
x2 � 1

; 2)

1Z
1

arctgx dx

x2
; 3)

1Z
1

dx

(x2 + 1)2
:

1751. 1)

6Z
2

dx
8

p
(4� x)2

; 2)

2Z
0

dx

(x� 1)2
; 3)

2Z
0

dx
3

p
(x� 1)2

:

1752. �±±«¥¤®¢ ²¼ ±µ®¤¨¬®±²¼ ¨­²¥£° «®¢:

1)

1Z
0

dxp
1 + x3

; 2)

1Z
2

dx
8
p
x3 � 1

; 3)

1Z
1

e�x dx

x
;

4)

1Z
1

sin x dx

x2
; 5)

1Z
2

x dxp
x4 + 1

; 6)

1Z
0

e�x
2

dx:
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1753. 1)

1Z
0

dx

xn
; 2)

bZ
a

dx

(b� x)n
(¯°¨ b > a).

�ª  §  ­ ¨ ¥. � ±±¬®²°¥²¼ ²°¨ ±«³· ¿: n = 1 � � < 1, n = 1 ¨
n = 1 + � > 1.

1754. �»·¨±«¨²¼ ¯«®¹ ¤¼, § ª«¾·¥­­³¾ ¬¥¦¤³ «®ª®­®¬ y =

=
1

1 + x2
¨  ±¨¬¯²®²®© ½²®© ª°¨¢®©.

1755. �»·¨±«¨²¼ ¯«®¹ ¤¼, § ª«¾·¥­­³¾ ¬¥¦¤³ ª°¨¢®© y =
= xe�x

2=2 ¨ ¥¥  ±¨¬¯²®²®© (¯°¨ x > 0).
1756.�»·¨±«¨²¼ ¯«®¹ ¤¼, § ª«¾·¥­­³¾ ¬¥¦¤³ ¶¨±±®¨¤®© y2 =

=
x3

2a� x
¨ ¥¥  ±¨¬¯²®²®©.

�ª  §  ­ ¨ ¥. �®«®¦¨¢ x = 2a sin2 t, ¯¥°¥©²¨ ª ¯ ° ¬¥²°¨·¥±ª¨¬
³° ¢­¥­¨¿¬.

1757. � ©²¨ ®¡º¥¬ ²¥« , ®¡° §®¢ ­­®£® ¢° ¹¥­¨¥¬ ¶¨±±®¨¤»

y2 =
x3

2a� x
¢®ª°³£ ¥¥  ±¨¬¯²®²» (±¬. § ¤ ·³ 1756).

1758. �¯°¥¤¥«¨²¼ ¯«®¹ ¤¼ ¯®¢¥°µ­®±²¨, ®¡° §®¢ ­­®© ¢° ¹¥-
­¨¥¬ ¢®ª°³£ ®±¨ Ox ¡¥±ª®­¥·­®© ¤³£¨ ª°¨¢®© y = e�x ¯°¨ ¯®«®-
¦¨²¥«¼­»µ x.

1759. � ©²¨ ®¡º¥¬ ²¥« , ®¡° §®¢ ­­®£® ¢° ¹¥­¨¥¬ ¢®ª°³£ ®±¨

Ox ¡¥±ª®­¥·­®© ¢¥²¢¨ ª°¨¢®© y = 2

�
1

x
� 1

x2

�
¯°¨ x > 1.

1760. �®ª § ²¼, ·²® ¯°¨ m ¶¥«®¬ ¨ ¯®«®¦¨²¥«¼­®¬ 1):

1)

1Z
0

e�xxm dx = m!; 2)

1Z
0

e�x
2

x2m+1 dx =
m!

2
.

1761. �»·¨±«¨²¼ ¨­²¥£° «»:

1)

1Z
2

dx

x2
; 2)

1Z
0

x2e�x
3

dx; 3)

1Z
1

ln x dx

x2
; 4)

eZ
1

dx

x ln x
.

1) �³­ª¶¨¿

1Z

0

e
�x

x
t�1

dx = �(t) ­ §»¢ ¥²±¿ £ ¬¬ -´³­ª¶¨¥© ®² t. �°¨ ¶¥«®¬

t > 1, ª ª ½²® ±«¥¤³¥² ¨§ § ¤ ·¨ 1760, 1), �(t) = (t � 1)! �®« £ ¿ §¤¥±¼ t = 1,

¯®«³·¨¬ ³±«®¢­® 0! = �(1) =

1Z

0

e
�x

x
0
dx = 1. �®½²®¬³ ¯°¨­¿²® ±·¨² ²¼ 0! = 1.
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�ª  §  ­ ¨ ¥. � ¯°¨¬¥°¥ 3) ¯°¨ ­ µ®¦¤¥­¨¨ lim
x!1

lnx

x
¯°¨¬¥­¨²¼

¯° ¢¨«® �®¯¨² «¿.

1762. 1)

1Z
1

dx

x
p
1 + x2

; 2)

1Z
0

dxp
(1 + x)3

; 3)

1Z
1

dx

x2 + x4
.

1763. �»·¨±«¨²¼ ¯«®¹ ¤¼, § ª«¾·¥­­³¾ ¬¥¦¤³ ª°¨¢®© y =
= e�2x ¨ ®±¿¬¨ ª®®°¤¨­ ² (¯°¨ x > 0).

1764. � ©²¨ ®¡º¥¬ ²¥« , ®¡° §®¢ ­­®£® ¢° ¹¥­¨¥¬ ¢®ª°³£ ®±¨
Oy ¯«®¹ ¤¨ ¡¥±ª®­¥·­®© ¤«¨­», § ª«¾·¥­­®© ¬¥¦¤³ «¨­¨¿¬¨:

xy = 4; y = 1; x = 0:

1765. �¯°¥¤¥«¨²¼ ®¡º¥¬ ²¥« , ®¡° §®¢ ­­®£® ¢° ¹¥­¨¥¬ ª°¨-
¢®© y = xe�x=2 (¯°¨ x > 0) ¢®ª°³£ ¥¥  ±¨¬¯²®²».

x 8. �°¥¤­¥¥ §­ ·¥­¨¥ ´³­ª¶¨¨

� ¥ ® ° ¥ ¬  ® ± ° ¥ ¤ ­ ¥ ¬. �±«¨ ­  ®²°¥§ª¥ [a; b] ´³­ª¶¨¿ f(x) ­¥¯°¥-

°»¢­ , ²® ¬¥¦¤³ ¯°¥¤¥« ¬¨ ¨­²¥£° « 

bZ
a

f(x) dx ­ ©¤¥²±¿ ² ª®¥ x = c,

¯°¨ ª®²®°®¬

bZ
a

f(x) dx = (b� a)f(c): (1)

�­ ·¥­¨¥ ´³­ª¶¨¨

ym = f(c) =

bR
a

f(x) dx

b� a
(2)

­ §»¢ ¥²±¿ ±°¥¤­¨¬ §­ ·¥­¨¥¬ ´³­ª¶¨¨ f(x) ­  ®²°¥§ª¥ [a; b].

1766. �¯°¥¤¥«¨²¼ ±°¥¤­¥¥ §­ ·¥­¨¥ ´³­ª¶¨¨:

1) y = sin x ­  ®²°¥§ª¥ [0; �];

2) y = tgx ­  ®²°¥§ª¥ [0; �=3];

3) y = ln x ­  ®²°¥§ª¥ [1; e];

4) y = x2 ­  ®²°¥§ª¥ [a; b];

5) y =
1

1 + x2
­  ®²°¥§ª¥ [�1; 1].

�ª § ²¼ ­  ·¥°²¥¦¥ ±°¥¤­¥¥ §­ ·¥­¨¥ ´³­ª¶¨¨ ¢ ª ¦¤®¬ ¯°¨¬¥°¥.
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x 9. �®°¬³«  ²° ¯¥¶¨© ¨ ´®°¬³«  �¨¬¯±®­ 
1�. � ® °¬³ «   ² °  ¯ ¥ ¶ ¨©:

bZ
a

f(x) dx � h

"
y0 + yn

2
+

n�1X
i=1

yi

#
; (I)

£¤¥ h = (b�a)=n,   y0, y1, y2, : : :, yn | ° ¢­®®²±²®¿¹¨¥ ®°¤¨­ ²» ª°¨¢®©
y = f(x) ­  ®²°¥§ª¥ [a; b]. �®£°¥¸­®±²¼ ´®°¬³«» (I):

"(h) 6
(b � a)h2

12
jy00jmax: (1)

2�. �  °  ¡ ® «¨ · ¥ ± ª   ¿ ´® °¬³ «   � ¨¬¯± ® ­   ¤«¿ ¤¢³µ ¯®«®±:

bZ
a

f(x) dx � h

3
(y0 + 4y1 + y2); (II)

£¤¥ h = (b� a)=2.
3�. � ® °¬³ «   � ¨¬¯ ± ® ­   ¤«¿ 2n ¯®«®±:

bZ
a

f(x) dx � h

3

"
y0 + y2n + 4

nX
i=1

y2i�1 + 2
n�1X
i=1

y2i

#
; (III)

£¤¥ h = (b� a)=2n. �®£°¥¸­®±²¼ ´®°¬³« (II) ¨ (III):

"(h) 6
(b� a)h4

180
jyIVjmax; (2)

². ¥. ´®°¬³«  (II) ¿¢«¿¥²±¿ ²®·­®© ¤«¿ ¯ ° ¡®« ¢²®°®© ¨ ²°¥²¼¥© ±²¥¯¥-
­¥©: y = a+ bx+ cx2 + dx3.

1767. �»·¨±«¨²¼ ¯® ´®°¬³«¥ ²° ¯¥¶¨© ln 2 =

2Z
1

dx

x
¨ ®¶¥­¨²¼

¯®£°¥¸­®±²¼ ¯® ´®°¬³«¥ (1).

1768. �® ´®°¬³«¥ �¨¬¯±®­  (III) ¢»·¨±«¨²¼ ¨­²¥£° «»

5Z
1

x3 dx

¨

2Z
0

x4 dx, ®¶¥­¨²¼ ¯®£°¥¸­®±²¼ ¯® ´®°¬³«¥ (2) ¨ °¥§³«¼² ²» ±° ¢-

­¨²¼ ± ²®·­»¬¨ §­ ·¥­¨¿¬¨ ¨­²¥£° «®¢.
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1769. �® ´®°¬³«¥ �¨¬¯±®­  (III) ¢»·¨±«¨²¼ ¨­²¥£° «»:

1)

2Z
0

p
1 + x3 dx (2n = 4); 2)

�=2Z
0

p
3� cos 2xdx (2n = 6);

3)

4Z
0

dx

1 + x4
(2n = 4) ¨ ®¶¥­¨²¼ ¯®£°¥¸­®±²¼, ¯®« £ ¿ ¢ ´®°-

¬³«¥ (2) ¯°¨¡«¨¦¥­­® h4jyIVjmax � j�4yjmax.
1770. � ©²¨ ¯® ´®°¬³«¥ �¨¬¯±®­  (II) ®¡º¥¬ ¡®·ª¨ ¢»±®²®©

50 ±¬ ± ¤¨ ¬¥²°®¬ ª ¦¤®£® ¤­  20 ±¬ ¨ ± ¤¨ ¬¥²°®¬ ±°¥¤­¥£® ±¥·¥-
­¨¿ 30 ±¬.

1771. �»¢¥±²¨ ´®°¬³«» ®¡º¥¬  ¯¨° ¬¨¤» ¨ ¸ °  ¨§ ´®°¬³«»
�¨¬¯±®­  (II).

1772. �»·¨±«¨²¼ ln 2 =

2Z
1

dx

x
¯® ®¡¹¥© ´®°¬³«¥ �¨¬¯±®­  (III)

(¯°¨ 2n = 10) ¨ ®¶¥­¨²¼ ¯®£°¥¸­®±²¼ ¯® ´®°¬³«¥ (2).
1773. � ©²¨ ¤«¨­³ ¤³£¨ ½««¨¯±  x = 5 cos t, y = 3 sin t, ¯°¨-

¬¥­¨¢ ª ¨­²¥£° «³, ®¯°¥¤¥«¿¾¹¥¬³ ¯¥°¢³¾ ·¥²¢¥°²¼ ¢±¥© ¤³£¨,
´®°¬³«³ �¨¬¯±®­  (II).

1774. �»·¨±«¨²¼ ¯°¨¡«¨¦¥­­® � = 6

1Z
0

dxp
4� x2

, ¯°¨¬¥­¨¢ ª

¨­²¥£° «³ ´®°¬³«³ �¨¬¯±®­  (II).

1775. �»·¨±«¨²¼
�

4
=

1Z
0

dx

1 + x2
¯® ®¡¹¥© ´®°¬³«¥ �¨¬¯±®­ 

(III) (¯°¨ 2n = 10) ¨ ®¶¥­¨²¼ ¯®£°¥¸­®±²¼, ¯®« £ ¿ ¢ ´®°¬³«¥ (2)
¯°¨¡«¨¦¥­­® h4jyIVjmax � j�4yjmax.

1776. � ±±¬ ²°¨¢ ¿ ¯«®¹ ¤¼ · ±²¨ ª°³£ , ®£° ­¨·¥­­®£® ª°¨-

¢®© x2+ y2 = 32, ¯®ª § ²¼, ·²®

4Z
0

p
32� x2 dx = 4� + 8; ­ ©²¨ �,

¢»·¨±«¿¿ ¨­²¥£° « ¯® ´®°¬³«¥ �¨¬¯±®­  (¯°¨ 2n = 4).
1777. �»·¨±«¨²¼ ¯® ´®°¬³«¥ �¨¬¯±®­  (III) ¤«¨­³ ¤³£¨ ¯®«³-

¢®«­» ±¨­³±®¨¤» y = sin x, ° §¡¨¢ ®²°¥§®ª [0; �] ­  ¸¥±²¼ ° ¢­»µ
· ±²¥©.


