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 1. .  
 

 1.  21,75 : 1,75 : 2
3

. 

. 2 3 1 3 11,7 : 1,7 : 2 1,7 1,7 1,7 1,7
3 2 2 2 2

. 

: 1,7. 

 2.  3
8

 11
2

 12
3

. 

. 3 1 1 3 5 3 23 23 71 2 3 1 1,4375
8 2 3 8 6 8 6 16 16

. 

: 1,4375. 

 3. , 5
6

 

10,06 0,2 0,3 . 
.  10,06 0,2 0,3 10,06 0,06 10 . 

: 5 610 : 10 12
6 5

. 

: 12. 
 
1. . 

     
3   3 1 3 1  3 1  3 1 

2. ,  ,  x  – , 
y  – . 

     

11x y   1x
y

  16x y   2 21x y  25x y  

3.  9? 
     

9788 1009 1999 3447 3333 
4.  63 .  

.  
? 

     
8 9 10 11 14 

 5

5.  6 . , 
 . 

     
46 73 64 57 50 

6. (2010)  6  
3 .  

 ( )?  
     

29 26 25 24 23 
7. , . , -

. 
     

28 26 24 22 20 
8. -

 5 : 1. ,    
. 

     
41 45 54 68 81 

9. ,  
,  1 : 25.  45 -

? 
     

1,2  1,3  1,4  1,5  1,8  
10. -

 5 : 3. ,  12 ? 
     

12 24 20 60 84 
11.  10  

 5  . .  
 ( ),   – ? 

     
31 32 33 34 35 

12. ,  N, , -
 870+N  9 . 

     
1 3 5 6 9 



 6

13. ,  a -
 11 9a ,  9? 

     
0 1 3 9 7 

14. , -
 671,  3  5 . 

     
2 4 5 7 9 

15. ,  
, . 

  
? 
     

36 40 42 48 50 
16. .  

5  ,  ,   3,   
. -

 ?  
     

32 45 57 63 81 
17. :  – 

.  
 – 45 .   240  . 

 ,  
? 

     
5 6 7 8 9 

18.  n  7,  6. -
 2n  7? 

     
1 2 3 5 6 

19.  k  5  2. -
 5  20k . 

     
0 1 2 3 4 

20.  a b  6, -
 a  b  6  4  5 . 

     
3 4 5 6 9 
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21.  36  90. 
     

126 3 5 9 18 
22.  48  72 .   -

,  
? 

     
3 9 18 24 36 

23.  18  30. 
     

6 48 90 150 180 
24. ,  

 6  15 ? 
     

15 30 40 60 90 

25.  5
3

,  

. 
     

1,6 1,66 1,67 1,7 1,3 

26. 5 52
12 8

 

     
102
20

 17
8

 22
20

 13
24

 14
24

  

27.  5 0,2
8

. 

     
1
6

 5
4

 1
8

 8
17

 1
30

  

28. 1 4 5
3

 

     
14

15
 3 16

3
 19 27 
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29.  1 3 5
4 4 9

. 

     
3
4

 2
3

 11
27

 3
5

 5
8

  

30.  21,521 : 0,3  0,3 . 
     

5,79 5,67 5,16 4,5 5,97 
31.  0,5 20,6 0,5 9,4 . 

     
10 15 20 25 30 

32.  1 15,9 8,2
3 3

. 

     
3,7 4,07 4,7 4,9 47 

33.  3 12 32 · :
4 25 20

. 

     
3,575 3,7 4,7 5,7 4,07 

34.  2 5(1,2 )
9 16

. 

     
1
3

 5
28

 4
9

 5
9

 5
8

 

35.  –4,8 : (–2,6 + 3,4) + 0,8. 
     

–7,2 –6,8 6,8 –5,2 5,2 

36.  

1 2
2 3
5 3
6 4

 . 

     

14 3
5

  7
12

 5
24

 1 

37. . 
     

0,31 0,(31) 0,311 0,3(1) 0,(3) 

 9

38. ,  6
9

. 

     
(0; 0,5)  (0,5; 1)  (1; 1,5)  (1,5; 2)  (2; 4)  

39. . 
     

3 7
8 8

 5 5
2 3

 6 7
7 6

 5 4
6 5

 20 6
21 7

  

40. : 5
3

; 2,7; 7
5

. . 

     
5
3

; 2,7; 7
5

 2,7; 5
3

; 7
5

 2,7; 7
5

; 5
3

 5
3

; 7
5

; 2,7 7
5

; 2,7; 5
3

 

41. : 1,5; 5
4

; 4
3

. . 

     

1,5; 5
4

; 4
3

 5
4

; 1,5; 4
3

 1,5; 4
3

; 5
4

 4
3

; 1,5; 5
4

 5
4

; 4
3

; 1,5 

42.  1
3

; 0,3; 0,33. 

     
1
3

; 0,3; 0,33 0,3; 0,33; 1
3

 0,33; 1
3

; 0,3 0,3; 1
3

; 0,33 1
3

; 0,33; 0,3 

43.  7
16

; 7
17

; 9
16
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7

16
; 7

17
; 9

16
 7
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; 7
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17
 7
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16
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45. ,  1
6
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5
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46. . 
     

30
29

  29
28

 28
27

 27
26

 26
25

 

47. , , -
 3, 5, 7, 11, 13, 17, 19, 23. 

     
28 36 48 56 72 

48. , , -
 3, 5, 7, 11, 17. 

     
30 25 20 15 10 

49.  16, -
 32.  

. 
     

18 20 24 26 48 
50. .  6 ,  

 2 . ? 
     

1
3

 1
6

 1
2

 2
3

 4
5

 

51.  6000 , 
:  

,  – .  
? 

     
1000  1500  3000  3500  4500  

52. ,  2
3

 150  0,3  210. 

     
17 57 137 37 27 

53.  1500 .  3
5

,  

 -  1
15

.   

? 
     

1000 700 1100 800 500 
 11

54.  2
7

,  -  —

145 .  ( )? 
     

193 215 250 205 203 
55.  12 ,  –  6 . 

,  
? 

     
3 4 9 16 18 

56.  (1-3) ,  
 ( ). 

 
1 – 11 
2 2,5 
3 12  

 
 

,  
  

 
 

 

 
 

 

57.  (1-3) ,  
 ( ). 

 
 
1 – 10 
2 17 
3 0,36
 

 
 

, -
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58.  (1-3)  ( ), 
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1 4 a  
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3 16
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1  
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7

 

 

 17
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 46 47 48 49 50 51 52 53 54 55 56 
  1- , 2- , 3-  
 57 58 59 
 1- , 2- , 3-  1- , 2- , 3-  1- , 2- , 3-  
 60 61  
 1- , 2- , 3-  1- , 2- , 3-   

 



 14

 2.  
 

 1. , 60%  37 7,69 100
4

. 

. 37 7,69 100 (7,75 7,69) 100 0,06 100 6
4

. 

  – . : 100
6 60
x . 

, 6 100 10
60

x . 

: 10. 
 2.  3  30% .  

 7 .  
? 
.  30% ,  3 0,3 0,9 . 

,  7 ,  
0,9 + 7 = 7,9 ,  3 + 7 = 10 . ,  

 7,9 100% 79%
10

. 

: 79%. 
 3.  
 10%,   –   10%.   

? 
.  . -

  + 0,1  = 1,1 ,  
 – 1,1 0,1 1,1 1,21p p p . , -

 1,21  21%. 
: 21%. 

1.  1
4

. 

     
4% 25% 50% 0,25% 40% 

2.  30%  500? 
     

500 ·100
30

 30 ·100
500

 500 ·30
100

 500 : 30 30 · 500 
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3. , 40 %  150? 
     

150 · 40 150 : 60 40 ·100
150

 150 ·40
100

 150 ·100
40

 

4. ,  5  36? 
     

5·100
36

 36·5
100

 36 ·100
5

 5 : 36 36 : 5 

5.  40%.  300  
? 

     
1133
3

 120  75  113
3

 240  

6.  6 % . ,  
,  81  

. 
     

1350  1050  1150  1250  950  
7.  50  200 . -

? 
     

24% 40% 20% 25% 50% 
8. -

 300%.  
? 

     
 2   3   4   100  200  

9. (2008)   25%  
, 50% , , ,  

. , -
: 
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10. (2010)  60 : 28 , 20  12 -
. .  

. 

 
11.  

 3% .  (  ) -
,  27 

000 ? 
     

27800  27108  27801  27810  27081  
12.  3000 .,  3180 . 

? 
     

12% 8% 6% 14% 16% 
13. 10%-  180 . ? 

     
198  190  1800  200  400  

14.  3%  .   
600 ? 

     
1,8  18  20  180  200  

15.  
15%.  
4800 ? 

     
3980  3880  4008  3800  4080  

16.  250 . -
 220 . ? 

     
4% 12% 10% 88% 16% 
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17.  b  33%  a ,  b  
     

33
100 a

 100
33 a

 
33 100

a  100
33
a  33

100
a  

18.  25%. -
, ? 

     
25% 15% 35% 20% 10% 

19.  50%, -
 50%. ? 

     
 

 
 

 25% 
 

 20% 
 

 5% 
 

 5% 
20. ,   

 50%? 
     

50% 100% 125% 150% 225% 
21.   25%  b. -

 b  a? 
     

400% 200% 250% 750% 500% 

22.  1
4

. 

? 
     

0,25% 12,25% 25% 45% 20% 
23. 4  40% .  

,  16% -
? 

     
6  5  4  8  7  

24.  (1 – 3)  
 (  – ). 

 
1  5  20? 
2  30  

15? 
3  28,  

7  5%?  

 
 20% 
 25% 
 10%  
 50% 
 100% 
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25. (2013) :   
50  10% ,  100  25% . -

 (1-3)  ( ).  
 

1  
? 

2  
? 

3  
,  

? 

 
 

 5 
 15 
 20 
 25 
 30 

 

 
 
 
 
 

 

26.  340 .  
 20%. 

1.  (  ). 
2. -

? 
27. (2014)  (  )  

 ( . ). 

 
,  ( )  0,28 . 

,  75  
 25%  

. 
28. (2016)   80   

.  9  
,   – .   (  

)  3 .  -
 10  5%.  

1.  N ,   
 80 .  

2.  N ,  
 10  ( )? 
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29.  1470 , 
.  726,  –  5  

, . 
1. , ? 
2. ? 
30. (2016) -

, ,  
.  

-
.  

 
 

1.  
,  84. 

2. ,  
-

 4 : 1? 
31.  2   4  ,   

 –  150% . 
, . 

1.  ? 
2.  5  , 

? 
32. (2017) -

.  
 2  40 .,  3% ,  

. -
. 

1.  (  ) ? 
2. , , -

 8  5 , . 
,   5  , . 

 
? 
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33. (2018)  h  (  ),  

 4   ( .  -
),  8 2h b r ,   

b  – ; 
r  – -
; 

 – -
.  

1.  b  (  ) -
,  40,2h , 10r , 

1,5 . 
2.  b -

 10% 
 

r .  
 

r ? 
34.  200  5%-  50 . -

. 
35.  50  10%- , 

 20%? 
36.  2 ,  5%,  3 , 

 7%. ? 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
      
 16 17 18 19 20 21 22 23 24 25 
     1- ,2- ,3-  1- ,2- ,3-  
 26 27 328 29 
 1- 272; 2- 125 26,95 1- 960; 2- 2736 1- 500; 2- 124 
 30 31 32 33 
 1- 700; 2- 140 1- 12; 2- 35 1- 80; 2- 120 1- 3,4; 2- 2,72 
 34 35 36  
 24 25 6,2  
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 3.  
 

 1.  
4 3 2 6

4 5

24 18:m n m n
p p

. 

. 
4 3 2 6 4 3 5 2

4 5 4 2 6 3

24 18 24 4:
18 1 3

m n m n m n p m p
p p p m n n

. 

: 
2

3

4
3
m p
n

. 

 2.  2( 2) ( 1)( 1)x x x . 
. 2 2 2( 2) ( 1)( 1) 4 4 ( 1)x x x x x x  

2 24 4 1 5 4x x x x . 
: 5 4x . 

 
1.  a  4  b .  a  

     

4b  
4
b

 4b  4b  
4
b   

2.  a  3
8

 b .  a b  

     
31
8

b  3
8

b  5
8

b  8
3

b  51
8

b   

3.  m  2
3
m

n
,  0n . 

     

m = 6n  6m
n

 2
3
nm  3

2
m

n
 

6
nm   

4.  2xy
z

 (   0, z  0),  1
2x

 = ... 

     

2yz  z
y

 y
z

 yz 
1
yz

 

5.  1m n ,  7 m  
     
8n  6 n  8 n  6n  6 n  
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6.  2
5

a
b

,  b
a

 

     
5
2

 5
2

 2
5

 2
5

 3
5

 

7.  x  y  2 6y x ,  
y  

     

2 8x  8 2x  6
2

x  6
2

x  6
2

x  

8.  x  y  1 4
3

y x ,  

y  
     

3 12x  12 3x  4
3

x  4
3

x  4
3

x  

9.  0,153 . 
     

11,53 10  11,53 10  21,53 10  21,53 10  31,53 10  
10.  4 6 2( ) :a a ,  0a  . 

     
5a  8a  10a  12a  22a  

11. 2 4(0,2) 10  
     

40 400 8000 4000 62  
12. 2 2 30,2 10x x  

     
62x  520x  5200x  50,2x  620x  

13.  6 20,8 :8b b . 
     

60,1b  610b  126,4b  40,1b  410b  

14.  
2 8

4

b b
b

,  0b  . 

     
16b  8b  6b  4b  3b  
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15.  
6 6

4

2 5
10

. 

     
1,510   210  810  910  1010  

16. 
4 4

3

3 2
12

 

     
3
8

  3
4

 1
2

 1
4

 1
6

 

17. 
5 6

4

2 3
6

 

     
1
6

  6 0,5 12 18 

18. 
3

2

12
4

 

     
6 12 48 72 108 

19.  
3

2

5
10

ab
a b

. 

     
22b

a
  

4

32
b
a

 3 450a b  
4

3

2b
a

 
2

2
b
a

 

20.  4 25 : xx y
y

. 

     
35

2
x  3 25

2
x y  310x  4 210x y  32

5
x  

21.  12
3

a ,  52 a  

     
12,8 59 10,2 35 96 

22.  2 5a ,  14a  
     

15 25 50 75 100 
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23.  
7 42 31 27

3 5
. 

     
15 30 50 100 125 

24.  152 ; 104 ; 59 . 
     

152 ; 104 ; 59   152 ; 59 ; 104  59 ; 152 ; 104   59 ; 104 ; 152  104 ; 152 ; 59  
25.  2 33x x ,  2  

     
4 10 20 22 26 

26. 2 2 22 (3 2 )xy xy x y  
     

2 25 2xy x y  2 25 2xy x y  2 22xy x y  2 26 2xy x y  23xy  
27.  2( 5 ) ( 2 )a b b a . 

     
6b  4b  4 11a b  4 9a b  11b  

28. ,  (2 5) (3 )x x . 
     

215 2x x  215 2x x  215 6 2x x  215 11 2x x  215 11 2x x  
29. ,  7 ( 5) (3 2 )x x x . 

     
215 2x x  22 15x  22 15x  215 11 2x x  215 11 2x x  

30.  a  2( 1) 2a -
? 

     
– 2 – 1 1 2 0 

31.  a  – .  
 (1-3)  ( ). 

 

1 
5

6

2a
a

 

2 5 6(2 )a a  

3 
6 5

3

(2 )
64

a
a

 

 
 1132a  
 12a  
 112a  

 101
2

a          
27

2
a  
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 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
       
 31  
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 4.  
 

 1.  2 2 2 2

2 3 2 3a b
a b a b

. 

. 2 2 2 2 2 2 2 2

2 3 2 3 2 3 2 3 2 2a b a b a b
a b a b a b a b

 

2( ) 2
( )( )

a b
a b a b a b

 

: 2
a b

. 

 2.  
2 2

2

5 5 :a b a b
a a

. 

. 
2 2 2

2

5 5 5( ) 5:
( )( )

a b a b a b a a
a a a a b a b a b

. 

: 5a
a b

. 

 3.  
2

2

121
22 121

x
x x

. 

. 
2

2 2

121 ( 11)( 11) 11
22 121 ( 11) 11

x x x x
x x x x

. 

: 11
11

x
x

. 

 
1.  3 297,5x x ,  2,5x . 

     
102,5 120,5 125 625 70,5 

2.  6 6m mn n . 
     

(6 )m n  ( 6)m n  ( 1)(6 )m n  ( 1)( 6)m n  ( 1)(6 )m n  

3.  6 4 23 3a a a . 
   

4 2( 3)( 1)a a  4 2( 3)( 1)a a  4 2( 3)( 1)a a  
  

43( )a  23( 1)a  
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4. ,  2 44
9

x . 

     
224

3
x  

222
3

x  2 14 2
9

x  2 24 4
3 3

x x  2 22 2
3 3

x x  

5. ,  4 6a . 
     

2
26 a  

2
26 a  

226 a  2 26 6a a  2 26 6a a  

6. ,  
2

0,04
81
x . 

     
2

0,2
9
x  

2

0,02
9
x  

2

0,2
9
x  0,2 0,2

9 9
x x  0,02 0,02

9 9
x x  

7. ,  2 24 ( 1)x x . 
     

(3 1)( 1)x x  (5 1)(3 1)x x  (5 1)(3 1)x x  (3 1)( 1)x x  (5 1)(3 1)x x  
8.  2 2( 1) (1 )a b . 

     
( )( )a b a b  ( )( 2)a b a b  2( )a b  ( )( 2)a b a b  ( )( 2)a b a b  

9.  2 2101 99 . 
     

2 4 200 398 400 
10.  2 9 3x x . 

     
( 2)( 3)x x  ( 3)( 4)x x  ( 3)( 2)x x  ( 3)( 3)x x  ( 6)x x  
11.  2 0,6 0,09x x . 

     
( 3)( 3)x x  2( 0,3)x  ( 0,3)( 0,3)x x  ( 0,3)( 0,3)x x  ( 0,6)x x  
12. ,  4 3 1x x x . 

     
2 2( 1) ( 1)x x x  2 2( 1) ( 1)x x x  3( 1) ( 1)x x  3( 1)( 1)x x  2 2( 1)( 1)x x x  

13.  2 5 4x x . 
     

( 1)( 4)x x  ( 1)( 4)x x  ( 5)( 4)x x  ( 1)( 4)x x  ( 1)( 4)x x  
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14.  22 1x x . 
     

( 1)(2 1)x x  ( 1)(2 1)x x  ( 1)(2 1)x x  ( 2)(2 1)x x  ( 1)(2 1)x x  

15.  2

2
6

x
x x

. 

     
1

3x
 1

3x
 1

3x
 1

3x
 3x  

16.  2(2 ) ( )b a b a b . 
     

24ab b  24ab b  2a  22ab b  2b  

17. 2 4
2

a  

     
2a  2 2a  2a  2a  4a  

18.  2
5 20

16
x

x
. 

     
5

4 x
 5

4x
 5

4x
 5

4x
 1

4x
 

19.  
3 2

2
4

16 8
m m

m m
. 

     
3

4
m

m
 

2

4
m

m
 

2

4
m

m
 

4 2
m

m
 

4
m  

20.  
2 2( )a b a

b
. 

     
a  2b a  2a b  a b  22a b  

21.  2 2 7x y  2 2 42x y ,  x y  
     

14 3 1
3

 – 3 1
3
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22.  
2

2

9
6 9

x
x x

. 

     
3

3
x

x
 3

3
x
x

 3 x  
1

3x
 3

3
x
x

 

23.  
2 16 8

4 4
a a
a a

. 

     
–1 4a  4a  1 2( 4)a  

24. 8 3
3 1 1 3a a

 = ... 

     
11

1 3a
 11

3 1a
 5

1 3a
 5

3 1a
 24

3 1a
 

25. 
2

2 2
8 4 4

4 4
y y y

y y
 = ... 

     

2 
2

2
y

y
 2

2
y
y

 2
2
y

y
 2

2
y
y

 

26. 
2

2 4 2
c c

c c
 

     

2
2

4
c
c

 2
2

4
c

c
 

2

2 4
c

c
 

2

24
c

c
 

2

2 4
c c
c

 

27.  
( ) ( )

b a
a a b b a b

. 

     
a b
ab

 1
ab

 1
b a

 a b
ab

 a b
ab

 

28. 
2 6

2 2
6 9 ·

9
a a a

a a
 = ... 

     
4(  – 3) 

3 3
3

a a
a

 
4 3

3
a a

a
 –3 5 

4 3
3

a a
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29. 
2 22 :

5
b bb  = ... 

     
2

2
b  

22
5

b b
 5

b  5
b

 2
5
b

 

30. 12 3 6 4·
1 2

a
a a a

 = ... 

     
8 3
( 1)

a
a a

 8
( 1)

a
a a

 12
a

 12
( 1)a a

 12
1a

 

31. 1 1 : 2 1
1

a
a a

 = ... 

     

2
1

2 1a
 

2

1
2 1
a a
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? 

     
2;7  1;6  3;0,4  0;2,5  4;5,5  

6. ,  
4x xy
x

. 

     
0;0  1;0  1;0  1; 1  2;1  

7. (2011) ,  
, . 

 
8. ,  

5;4 ,  
. . 
     

5; 2  1; 3  1;4  1; 4  2;0  
 
9.  

 ( )y f x ,  
 7;7 .  

,  (6)f .  

 

   
2 1y x  24 1y x  22 1y x  

  
2 1y x  24 1y x  

     
– 4 0 6 2 5 
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10.  2 4y x  x . 
     

0; 4  2;0  2;0  0;2  1; 2  
11.  2 2y x  y . 

     
0;2  2;0  1;0  0;1  0; 2  

12.  
. 

 
 

     
[–1,5; 3] (–1,5; 3] (–1; 1] [–4; 4) [–4; 4] 
 

13. -
. 

 
     

[–1; 2] (–1; 2] (–1,5; 0] [–1; 4] [1; 4] 
 

14.  23y
x

. 

   
;  ;0 0;  0;2  

  
;0 2;  ;2 2;  

15.  2
1

xy
x

. 

   
;  ;0 1;  ;1 1;  

  
;0 0;1 1;  ; 1 1;  
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16.  5
4

xy . 

   
;  ;5 5;  ;4 4;  

  
4 4; ;
5 5

 4;5  

17.  9y x . 
     

3;  9;  3;  9;  9;9  
18.  6 3y x . 

     
3;  ;3  3;  ; 3  ;3  

19.  2xy
x

. 

     
2;0 0;  2;0  2;0 0;  ; 2  0x  

20.  6 24y x . 
     

2;  2;2  4;  ;4  0;2  
21.  

. 
 
 

 
 
22.  

. 
 

 

     
[–1,5; 3] (–1,5; 3] (–1; 1] [–4; 4) [–4; 4] 

     
[–1,5; 4] (–1,5; 4] (–1,5; 0] [–4; 4) [–4; 4] 
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23.  2 2 1y x x . 
     

– 2 – 1 0 1 2 
24.  2 2 1y x x . 

     
1;  1;  2;  2;  ;  

25.  2 5y x x -
. 

     
;0 5;  ;0  ;5  5;  0;5  

26.  2 6 5y x x  
. 
     

;1 5;  ;5  ;1  5;  1;5  
27.  2 2y x x . 

     
1; 2 – 1; 2 1; – 2 0 1 

28. (2009) , -
. 

     

29. , . 

 
30. . 

     

y x  2y x  2y
x

 y x  3y x  
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31. . 
     

2 4y x  2y x  3 1y x  2y x  3y x x  
32. . 

     
2y x x  2 1y x  3y x x  3

1
1

y
x

 3

1y
x x

 

33. (2016)  ( )y f x  ( ; ) . 
? 

. ( 10) (10)f f . 
. ( 6) (6)f f . 
.  ( )y f x  y . 

     
   

34. (2013)  
 ( )y f x ,  

5;3 . , -
 ( )y f x .  

     
0;3  1;2  1;3  3;3  5;1  

35. . -
, .  

 
 
 
36. . -

, .  

 

     
3; 0,5  0,5;2  3;7  3;0  3;4  

     
2;1,5  5;7  1,5;5  0;3  2;7  
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37. . -
, .  

 
 
 

 

38. (2017)  ( )y f x  
 3;2 . -

 3;0 . -
 -

?  
 
 
 

39.  ( )y f x  ; .  
. 

     
(2) ( 1)f f  (2) (8)f f  (2) (0)f f  ( 1) (0)f f  (2) (8)f f  

40.  ( )y f x  ; . -
 7x ,  

(1) 2f , (8) 6f ? 
     

– 8 – 3 – 2 3 8 
41.  

( )y f x ,  [1;8]. -
-

? 
 
 
 
 

     
4;2  4; 2  2;1  1;2  1;2  

     
K L O M N 
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42. (2010)  ( )y f x  
-

 7.  
 

4;3 .  (5)f . 

 
 
43.  

 ( )y f x ,  
 2T . 

, -
.  

 

 
44.  

 ( )y f x ,  
 8T . 

, -
 ( ) 0f x . 

 
     

(4; 8) (8; 12) (10; 13) (16; 19) (11; 15) 
45.  ( )y f x  

4T .  
3 ( 3) 2 (9)f f ,  (1) 2f ? 

     
2 – 2 10 12 14 

 
 

     
4 1 0 – 2 – 3 
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– 4 

46. (2014) -
 ( )y f x ,  -

 [– 6; 6]. -
 ( )y f x ?  

 
  

 6;6  
 6;6  

 
47.  (1–3) -

 ( ). 
 

1 3 1y x   
2 1y x x   
3 2 2y x x   
 

 
 1;  
 ;  
 0;  
 2;  
 ; 1 2;  

48. (2011) -
 ( )y f x ,  [– 4; 4]. 

-
 ( )f x  (1 – 4)  ( ).  

 
 

1   
2  
3  

 [– 4; 2], -
 

4  
 

 
 [– 4; 2] 
 [– 1; 4]  
 [– 4; – 1] 
 [– 4; 4] 
 [– 4; 0] 
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49.  (1-5) , -
 3;3 . 

 
 (1-4)  ( ). 

 
1 ,  

 (1; 0)? 
2 ? 
3 ,  

 y x? 
4 ,  

 2;3 ? 

 
 . 1 
 . 2 
 . 3 

. 4 

. 5 
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50. (2017)  (1-4) ,  
 4;4 . 

 
 (1-4)  ( ) , 

. 
 

1 ,  
. 1 

2 ,  
. 2 

3 ,  
. 3 

4 ,  
. 4 

 
  
 -

,  4 
 . 

  
 

 
 

 
 

 

51.  1
52 4

y
x

.  

 , -
. 

52.  4 49 3y x .  
 , -

. 
53.  3T  ( )y f x ,  

.  ( 5) 3 (4)f f , 
 ( 2) 2f ? 

 89

54. (2014)  ( )y f x -
 9T .   5;4  

 3( ) 19f x x .  (5)f . 
55.  3 4 1y x x  
( ) ( )f x g x ,  ( )f x  – ,  ( )g x  – . -

 (2) ( 3)f g . 
56.  2 2 3y x x  
( ) ( )f x g x ,  ( )f x  – ,  ( )g x  – . -

 ( 1) ( 2)f g . 
 

 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
     
 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 
         
 33 34 35 36 37 38 39 40 41 42 43 44 45 46  
       
 47 48 49 
 1- , 2- , 3-  1- , 2- , 3- , 4-  1- , 2- , 3- , 4-  
 50 51 52 53 54 55 56  
 1- , 2- , 3- , 4-  12 16 8 83 63 0  
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 11.  
 

 1.  p  q  
2y x px q  (1; 1)M  (3; 2)K ? 

.  (1; 1)M  (3; 2)K  
 2y x px q ,  

.   , : 
1 1,

9 3 2;
p q
p q

 
2,

3 11;
p q
p q

 
2 ,

3 11;
p q
p q

 3( 2 ) 11;q q   

6 3 11;q q  2 5;q   2,5q , 4,5.  
, 2 4,5 2,5y x x . 

: 4,5, 2,5q . 

 2.  2

8 32
4

xy
x x

. 

1.  x  
 y . 

. 
2.  2 4 0x x . 

3.  2

8 32
4

x
x x

. 

4.  2

8 32
4

xy
x x

. 

5.  2

2
6

xy
x x

. 

6. , . 
.  

1.  1,  8y ;  2 ,  4y ; ,  
4 ,  2y . 

2. 2 4 0x x ; ( 4) 0x x . , : 
1 0  2 4 . 

3. 2

8 32 8( 4) 8
4 ( 4)

x x
x x x

. 

4.  2 4 0x x ,  
0  4. , :  

( ) ( ; 4) ( 4;0) (0; )D y . 

x y 
1  
2  
4  

x y 
1 8 
2 4 
4 2 
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5. : 
 
 

 
 
 
 
6. : 

( ) ( ; 2) ( 2;0) (0; )E y  
 
1. (2008)  

3y x . 
     

     
2.  

3 2y x ? 
     

     
3. .  

. 
     

2xy  2 2y x x  sin(2 )y x  2y x  2y
x

 

4.  3 8y x ? 
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5.  y kx b  
 k  b . 
. 

 
 
 
 

     
0, 0k b  0, 0k b  0, 0k b  0, 0k b  0, 0k b  

6. (2010)  
,  

2y x bx c  ( . ).  
 b  c .  

     
0,
0

b
c

 0,
0

b
c

 0,
0

b
c

 0,
0

b
c

 0,
0

b
c

 

7. (2010)  
2y ax bx c .  

 , ,a b c . 
 
 
 
 
 

8.  
22y x bx c .  

 b  c .  

 
 

 
 
 
 
 
 

     
0,
0,
0

a
b
c

 
0,
0,
0

a
b
c

 
0,
0,
0

a
b
c

 
0,
0,
0

a
b
c

 
0,
0,
0

a
b
c

 

     
0,
0

b
c

 0,
0

b
c

 0,
0

b
c

 0,
0

b
c

 0,
0

b
c
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9. ,   
2y x bx c ,  2 4 0b c . 

 
10. ,  

2y x bx c ,  2 4 0b c . 

 
11.  

2y x px q ,  2 0x px q ? 
     

     
12.  

2y
x

. 

     

     
13. ,  

1y
x

 

 y  5 . 
     
1

5
y

x
 1

5
y

x
 1 5y

x
 1 5y

x
 5y

x
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14.  y = |x| – 3? 
     

1
1

3

3

y

x0–3

–3
 

1
1

3

3

y

x0–3

–3
 

1
1

3

3

y

x0–3

–3
 

1
1

3

3

y

x0–3

–3
 

1
1

3

3

y

x0–3

–3
 

15.  ( )y f x  (1;1)M .  
 a  ( )y f x a  

 (1;3)N ?  

     

2a  2a  3a  
1
3

a  3a  

16.  3 1y x . 
     

     
17. (2017)  

 ( )y f x ,  
3;2 .  

( ) 2y f x  y . 
     

0;2  0;6  0;0  4;0  2;0  
 

18.  
3y x . 
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19.  1y x ? 
     

1
1

y

x0

 

1
1

y

x0

 

1
1

y

x0

 

1
1

y

x0

 

1
1

y

x0

 
20.  
y x . 

     

     
21. (2019)  

y = f(x),  [ 3;3].   
 y = –

 f(x). .  

22.  y = f(x)  [–2; 8].  
 1 ( )

2
y f x . 

     
[–8; 32] [4; 4] [–1; 4] [–4; 16] [0; 6] 

23.  y = f(x)  [–2; 6].  
 y = f(2x). 

     
[–4; 12] [–1; 3] [–4; 3] [–1; 12] [0; 8] 

24.  y = f(x)  [–2; 2].  
 y = 4f(x) –3. 

     
[–20; –4] [–2; 2] [–3,5; –2,5] [–11; 5] [0; 5] 

     
 L O M N 
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x 

y 

0 

25. (2011)  
y ax b .  a  b. 

 
 

26.  y = x3  2  
 x.  

? 
     

y = –(x – 2)3 y = –(x + 2)3 y = (–x)3 – 2 y = (–x)3 + 2 y = (x + 2)3 
27.  

23 ( 1)y x ? 
     

     
28. ,  

?  
   

y = (x + 2)2 + 1 y = –(x – 2)2 + 1 y = –(x – 2)2 – 1 
  

y = (–x – 2)2 + 1 y = –(x – 2)2 – 1 

29.  1 2
1

y
x

? 

     

1
1

y

x0

 

1
1

y

x0

 

1
1

y

x0

 

1
1

y

x0

 

1
1

y

x0

 
 
 

     
0
0

a
b

 0
0

a
b

 0
0

a
b

 0
0

a
b

 0
0

a
b
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30.  3y x . 
     

     
31. ,  

.  
 

     
12y
x

 1 2y
x

 12y
x

 
12y
x

 12y
x

 

32. (2010)  
 ( )y f x ,  

4;6 .  
( )f x x ?  

   
   
  
  

33. ,  3 2 0x x . 
     

     

34. ,  3 0x
x

. 

     
     

35. (2012)  
 ( )y f x ,   

4;4 .  x ,  
 ( ) 2f x ? 
     

0;3  3;2  1;4  3; 2  4;0  
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36. (2010)  
 ( )y f x ,  
 4;6 .  x , 

 
( ) 2f x ? 

 
 

     
2 3;5  4;3 5;6  3;5  2;4  1 3;5  

37.  
 ( ) 4g x x   

2( ) 8
2

f x x .  

,  
 ( ) ( )f x g x . 

 
     
;0  8;  0;  0;4  8;0  

38.  
( )y f x  ( )y g x ,  

5;5 .  x ,  
 ( ) ( )f x g x .  

   
5; 2 2;5  2;2  5; 2  

  
2;5  2;5  

39.  0x y . 
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40.  x y . 

 
41. (2013)   

( )y f x ,   (1;  0)   
(4; 0).  

( ) 0x f x .  
 
 
 

     
0;1 4;  4;  ;1 4;  ;0 1;4  ;0  

42.  (1-3)  ( ) 
. 

 

1 5y
x

 

2 5y x  
3 5y  
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43.  (1–3)   
 ( ),    

. 
 

1 y x        2 2y x        3 y  

 
     

     
44.  (1-3)  ( -
) ,  

 y = f(x)  [4; 10]. 
 

1 2 ( )y f x  
2 (2 )y f x  
3 2 ( )y f x  

 
 [2; 5] 
 [6; 12] 
 [8; 20] 
 [2; 8] 
 [4; 10] 

 
 

 
45.  (1-3)  ( -
) ,  

 y = f(x)  [–1; 4]. 
 

1 ( )y f x  
2 ( )y f x  
3 2 ( )y f x  

 
 [–1; 4] 
 [–4; 1] 
 [0; 4] 
 [1; 16] 
 [0; 16] 

 

46.  (1-3)  
 ( ). 

 
1 2 1y x  

2 1y
x

 

3 3y x  
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47.  (1-3)  ( ) 
. 

 
1 21y x  
2 2( 1)y x  
3 2( 1) 1y x  

 
   

   
   

 
  

48.  
 y x  (1-3) ,  
 ( ). 

 
1  y x  

  
 

2  y x   
 

3  y x   
 

 
 2y x . 
 2y x . 
 2y x . 
 2y x . 

 1
2

y x . 

 
49.  (1-3)  -
). 

 
1 2 1y x  
2 3 1y x  
3 3y x  
 

 
  

 
  

 
 

 0;  



 102 

50.  
 y = f(x).  

 (1-3)   ( )   
. 

 
1 ( )y f x  
2 ( )y f x  
3 (| |)y f x  

 
   

1
1

2

2

y

x0–2
–2

 

1
1

2

2

y

x0–2
–2

 

1
1

2

2

y

x0–2
–2

 
   

 

1
1

2

2

y

x0–2
–2

 

1
1

2

2

y

x0–2
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51.  

y = f(x).  
 (1-3)  ( )  

. 
 

 
1 (| |)y f x  
2 ( )y f x  
3 (| |)y f x  

 
   

1
1

2

2

y

x0–2
–2

 

1
1

2

2

y

x0–2
–2

 

1
1

2

2

y

x0–2
–2

 
   

 

1
1

2

2

y

x0–2
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1
1

2

2

y
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52.  
2 2y x x .  (1-3)  

 ( ). 

 
1  2 2y x x ? 

2  2 2y x x ? 
3  2 2y x x ? 

 
     

     
 
53. (2016)  

 ( )y f x ,  [ 3;4]. 
 (1-4)  

 ( )  
 ( )y f x . 

 

 
1 1y x  

2 4y
x

 

3 5y x  
4 33y x  

 
 3x  
 1x  
 0x  
 1x  
 3x  
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54. (2014)  
 ( )y f x ,  

 2;6 .  

 
 (1-4)  

),   
. 

 
1  

( )y f x  
2 ,  

( )y f x  5x  
3  

( )y f x  3x  
4  ( )y f x  

 
 0;2  

 
 3y x  
 1y  
 1y x  
 3y  
 3y x  

 
55.  (1-3)  

 ( ),  
 (  

). 

 
1 2 1y x  

2 1y
x

          

3 y x  

 
  IV 

,  I  
  IV 

, , III  IV 
  

56.  (1-3)  
 0;5  ( ). 

 
1 2 7y x  
2 2 2y x  
3 1 3y x  

 
 0;5  

 1          2 
 3          4 
 5 
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57.  (1–3)  
), .  

 
1  

 (0; 1)  
2  

 2x  
3  

 ( ;2) (2; )  

 
 3xy  
 2( 2)y x  

 2
2

y
x

 

 | |y x  
 2y x  

 

58. (2012)  
( )y f x ,  ; . 

 (1-4)  
  ( ).  

 
1 ( 2)y f x  
2 ( 2)y f x  
3 2 ( )y f x  
4 ( ) 2y f x  

 
 (0; 0) 
 (2; 0) 
 (4; 0) 
 (6; 0)         
 (8; 0) 

 

59.  1 2y x ? 
60.  x  4 10 3y x  

? 
61.  y kx b  (2;0)A  (0;5)B . 

 k . 
62.  

2y ax bx c . .  
 
63.  a  

 2 2 3y x x  y a ? 

64.  ( ) 2f x x  
 ( )g x x . , , 

, . 

65. (2014)   22 1y x x  
0( ;4)x ,  0 0x .  0x . 
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66. (2011)  
 ( )y f x ,  

 ;  
.  

 2

( ) 0,
6 0.

f x
x x

  

 . 
67.  2( ) 1f x x  ( ) 7g x x . 
1.  ( )f x  ( )g x . 
2.  2( ) 1f x x . 
3.  ( ) 7g x x . 
4.  ( ) ( )f x g x . 
68.  2( ) 6 9f x x x . 
1.  ( )f x  

. 
2.  ( )f x . 
3.  ( )f x . 
4.  ( )f x . 
69.  2( ) 3 10f x x x . 
1.  ( )f x  

 . 
2.  ( )f x . 
3.  ( )f x . 
4.  ( )f x . 

70.  4( )
2

f x
x

. 

1.  ( )f x . 
2.  ( )f x  

 . 
3.  ( )f x . 
4.  ( ) 2f x . 
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71.  2x . 
1.  x  y  

 x  y. 
. 

2.  2x . 
3.  

. 
4.  2x . 

72. (2017)  2

2
6

xy
x x

. 

1.  2 6 0x x . 

2.  2

2
6

x
x x

. 

3.  2

2
6

xy
x x

. 

4. , . 

73.  
2

x x
y . 

74.  2 2 8y x x . 

75.  2 2y x x . 

76.  2 2 3x x a  
 . 

77.  1 2y x x . 

78.  
3 2

2 1
x xy

x
.  

79. (2016)   
2 2

1
x xy

x
.  

, . 

80. (2008)  
2

2

2
2 1

x xy
x x

. 

81. (2007)  
4

2

x x
y . 

x y 
0  
 0 

9  
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82.   a ,  
y a  1 4 2 4x y  

. 
83.   a ,  

x a  2 1 3 2 4x y  
. 

84.    a ,  
 y x a  

2 2 4 4y x x . 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
        
 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
         
 31 32 33 34 35 36 37 38 39 40 41 42 
      1- , 2- , 3-  
 43 44 45 46 
 1- , 2- , 3-  1- , 2- , 3-  1- , 2- , 3-  1- , 2- , 3-  
 47 48 49 50 
 1- , 2- , 3-  1- , 2- , 3-  1- , 2- , 3-  1- , 2- , 3-  
 51 52 53 54 
 1- , 2- , 3-  1- , 2- , 3-  1 ,2- ,3- ,4-  1- , 2- , 3-  
 55 56 57 58 
 1- , 2- , 3-  1- , 2- , 3-  1 , 2- , 3-  1- ,2- ,3- ,4-  
 59 60 61 62 63 64 65 66  
 1 –0,3 –2,5 1,125 –3 –1 2,5 27  
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 12.  
 

 1.  sin12 sin78 . 
. sin15 sin75 sin15 cos(90 15 ) sin15 cos15  

1 1 1 1 12sin15 cos15 sin 30 0,75
2 2 2 2 4

. 

 2.  
2

2 2

cos tg
sin cos

. 

. 
2 2

2 2 2 2

cos tg cos sin
sin cos (cos sin ) cos

 

cos sin 2cos sin sin2 tg2
cos2 2cos2 2cos2

. 

 3.  sin cos ,  
sin cos 0,3. 

.  sin cos 0,3, : 2 2sin cos 0,3 ; 
2 2sin 2sin cos cos 0,09 ; 2sin cos 1 0,09 . 

, sin cos (0,09 1) : 2 0,455 . 

 4.  3sin
5

, 
2

.  cos , tg , ctg . 

.  cos 0 ,  
2

2 3 4cos 1 sin 1
5 5

. 

sin 3 4 3tg :
cos 5 5 4

,  1 1 4ctg 3tg 3
4

. 

 
1.  5 ? 

     

   IV  
 

2.  –6 ? 
     

   IV  
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3.  
1 2;

33
M  .  sin .  

 
4.  
( 0,8;0,6)P  .  cos . 

 

5. . 
     

sin140 0  cos 200 0 tg100 0  ctg250 0  cos 200 0
sin 200

 

6.  

3sin( )cos
2

tg( )
. 

     
tg  ctg  sin cos  2sin  2sin  

7.  2 2tg (270 )sin 180 . 
     

2

1
cos

 2cos  2cos  2sin  2sin  

8.  2 2cos ( ) cos 270 . 
     

– 1 1 0 22sin  2cos  
9. tg10°tg80° = ... 

     
0 1 2 3 4 

10.  sin sin ,  180 . 
     

1 0,5 0 –0,5 –1 

     
2
3

 
1
3

 1
2

 2
3

 
1
3

 

     

– 0,8 0,6 0,8 – 0,6 3
2
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11. ,  sin120a , cos135b . 
     

0 b a  0a b  0a b  0 a b  0b a  
12.  200a tg , sin 225b , cos210c . 

     
c b a  a c b  a b c  c a b  b c a  

13.  cos85 ,  sin5 a . 
     

a  a  21 a  21 a  21 a  
14.  sin 400 ? 

     
11;
2

 1 1;
2 2

 1 2;
2 2

 2 3;
2 2

 3 ;1
2

 

15.  ,  25tg . 
     
10;
3

 1 3;
23

 3 ;1
2

 1; 3  3;  

16.  sin 210 . 
     

3
2

 
1
2

 3
2

 
1
2

 2
2

 

17.  7sin
6

. 

     
1
2

 1
2

 3
2

 3
2

 0 

18.  5sin cos5
2

. 

     
– 2 – 1 0 1 2 

19.  7sin cos( 3 )
2

. 

     
– 2 – 1 0 1 2 
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20. cos(90 )
sin

 

     
– 1 ctg  tg  ctg  1 

21. 2 21 sin 2cos  
     

– 2 22cos 0 1 2cos  1 cos2  
22.  2 2cos 15 sin ( 15 ) . 

     

1 0 1
2

 2
2

 3
2

 

23.  23sin 2x ,  2cos 0,1x . 
     

0,9 – 0,7 4,7 0,7 0,6 
24.  25cos 1x ,  2sin 0,4x . 

     
2 – 0,2 – 2 1 5 

25.  25sin ,  25cos 1. 
     

5 4 4
5

 0 1
5

 

26.  
2

2

cos 1
cos

. 

     
2tg  2ctg  1 2tg  2ctg  

27.  1 sin tg cos . 
     

0 2sin  2sin  2cos  2cos  
28.  2 25sin 1 5cos . 

     
1 4 21 10sin  21 10cos  – 4 

29.  2 2(1 ctg ) cos . 
     

1 cos2  2sin  2tg  2ctg  
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30.  2 2sin (1 ctg ) . 
     

cos2  2tg  1 2ctg  –cos2  
31.  2 2(1 cos )ctg . 

     
2cos  sin 2  

4

2

sin
cos

 2sin  2tg  

32.  2 2(1 tg ) sin . 
     

1 cos2  2sin  2tg  2ctg  
33.  2 22 ctg sinx x ,  cos 0,2x . 

     
1,2 1,96 1,04 1,6 1 

34.  4 2 2cos sin cos . 
     
22sin  2cos  4cos  22cos  cos2  

35.  
4 2 2

2

sin sin cos
cos

. 

     
2tg  2ctg  2

1
sin

 2

1
cos

 1 

36. sin4  + sin2 cos2  – sin2  = ... 
     

–2sin2  1 2cos2  2sin2  0 
37.  4sin cos ,  tg  

     
– 4 – 0,25 0,25 0,5 4 

38.  tg ,  4sin cos 3cos sin . 
     

4
5

 1
4

 1
5

 3 5
4
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39.  4sin cos
cos 4sin

,  1ctg
2

. 

     
3

13
 11

13
 1

3
 3 7

9
 

40.  sin cos
sin cos

,  tg  = 3. 

     

1 0 1
2

 – 1
2

 2 

41. ? 
   

4 4sin cos 1 sin cos 1 2 21 cos sin  
  

2 2sin 1 cos  2 21 cos sin  

42. ,  ;
2

. 

     
21 sin 0  sin 0  2 2cos sin 0 21 cos 0  sin ctg 0

43. ,  ctg 0 , cos 0 .  
sin ? 

     
– 1 – 0,5  0 0,5  1 

44.  2cos sin 2sin cosx x x x . 
     

1 2 1 2sin 2x  cos2 sin 2x x  1 2sin 2x  
45.  (sin 15  – cos 15 )2. 

     

3  3
2

 1 1
2

 0 

46.  
2

cos sin
12 12

. 

     

3  3
2

 1 1
2

 0 
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47.  2 sin 22,5 cos 22,5 . 
     

2  
2

2
 1 1

2
 1

4
 

48. 2
sin 40 ...

2cos 20
 

     
cos20° 0,5 sin20° ctg20° tg20° 

49. 4 4cos sin ...
2 2

 

     

sin  cos  cos
4

 cos2  1 

50.  4 4cos sin
12 12

. 

     

1 1
2

 2
2

 3
2

 0 

51. cos75°cos15° = ... 
     

1
2

 3
4

 1 1
4

 3
2

 

52. sin75°sin15° = ... 
     

1
2

 1
4

 3
4

 3
2

 3
4

 

53.  4sin15 sin30 sin 75 . 
     

1
2

 1
4

 – 1
2

 3
2

 3
4

 

54.  2sin15 cos15 tg30 ctg30 . 
     

1
2

 1
4

 – 1
2

 3
2

 3
4
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55.  

2

sin cos
2 2

1 sin
. 

     

1 1 cos
1 sin

 1
1 sin

 1 sin  
1 sin 2
1 sin

 

56.  
2cos2 sin

sin 2
. 

     
2sin  

1 tg
2

 2ctg  sin cos  
1

sin 2
 

57.  1 cos2
1 cos2

. 

     
2ctg  ctg2  2tg  tg2  1

sin 2
 

58.  3sin cos
3 2

. 

     
1 sin 3 cos
2

 1 sin 3 cos
2

 3 sin
2

 0 1 sin
2

 

59.  sin56 cos11 cos56 sin11
cos 48 cos18 sin 48 sin18

. 

     
2

3
 6

2
 3  3

3
 6

3
 

60.  sin 2,5 cos1,5 sin1,5 cos2,5 cos(4 ) . 
     

sin 4 cos  sin cos  sin cos  sin 4 cos  cos 4 cos  

61.  3sin3 sin 2 cos3 cos2 cos
2

. 

     
cos5 sin  cos5 sin  2sin  2cos  cos5 sin  
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62.  cos4 cos6
sin 4 sin 6

. 

     
tg  tg  tg5  tg5  ctg5  

63. sin48° + sin12° = ... 
     

sin36° 3
2

 cos18° 1
2

 1 cos18
2

 

64. cos70° – cos10° = ... 
     

–sin40° sin40° cos30° 1
2

 2sin40° 

65. cos70° + cos50° = ... 
     

1
2

 1
2

 2cos10° sin10° cos10° 

66.  (1-3)  ( -
). 

 
1 cos 300  

2 2sin
3

 

3 2tg ( 30 )  

 

 1
2

          

 3
2

 

 1
3

     

 1
3

          1
2

 

 

67.  (1-3)  ( ). 
 

 
 
1 (1 sin )(1 sin )  
2 2 2sin cos  

3 2sin cos
2 2

 

 
 

 
 cos  
 cos  
 2cos  
 sin  
 cos2  
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68.  
( 0,8; )P y  .  

 (1-3)  
)  . 

 
1 cos  
2 sin  
3 tg  

 
 0,6 
 – 0,6 
 –0,8 
 0,8 
 – 0,75 

69.  (1-3)  
 ( ). 

 
 

1 34sin 2sin
6 2

 

2 2cos sin
6 6

 

3 sin60
cos60

 

 
 

 3  

 3
2

 

 3
3

 

 1              0 

 

70.  2sin cos ,  sin cos 1,5 . 

71. ,  sin cos 1,2
2 2
x x .  sin x . 

72.  4 4

sin 4
cos sin

,  15 . 

73.  tg ctg ,  15 . 
74.  (tg ctg )sin 2 . 

75.  ctg tg
8 8

. 

76.  sin sin3
sin sin

,  
2

, 

3
. 

77.  cos ,  sin 0,8  
2

. 

78.  cos ,  7sin
25

 3
2

. 
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79.  3ctg ,  3sin
5

 
2

. 

80.  tg ,  2sin
5

 3
2

. 

81.  sin(30 ) 0,3 3 ,  sin 0,6  
90 180 . 

82.  cos 0,3 3
6

,  sin 0,8  

180 270 . 

83.  sin 2 ,  1ctg
2

. 

84.  sin(3 2 ) ,  os 0,6  

2
. 

85.  sin ,  cos 2 0,62  270 360 . 
86.  10(sin cos ) ,  sin 2 0,96  

0;
4

. 

87.    2 2tg ctg ,  tg ctg 4 . 
88.  2cos160 cos140 cos100 . 

 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
  
 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
      
 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 
      
 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 
    
 61 62 63 64 65 66 67 
   1- , 2- , 3-  1- , 2- , 3-  
 68 69 70 71 72 73 74 75 
 1- , 2- , 3-  1- , 2- , 3-  1,25 0,44 1 4 2 2 
 76 77 78 79 80 81 82 83 84 85 
 3 – 0,6 –0,96 –4 2 –0,4 0,4 –0,8 –0,96 –0,9 
 86 87 88        
 –2 14 –0,5        
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 13.  
 

 1.  2sin 1y x . 
.  

 2sin 1y x .  
: 1)  

 siny x ; 2)  
 siny x  2  

; 3)  
2siny x  

 
.  

 2sin 1y x  
min 3y , max 1y . 

: ( ) 3;1E y  
 2.  

cos 10,2 xy  0;2 . 
.  0;2  1 cos 1x . 

 1  
 2 cos 1 0x .  0,2xy  

, : 2 cos 1 00,2 0,2 0,2x ; cos 11 2 25x . 
: 

0;2
min 1y ; 

0;2
max 25y  

 
 

1. (2018)  
 2T , . 

, . 

 
     

(1;2 )  (3 ;0)  ( 1;5 )  (5 ;0)  (5 ; 1)  
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2.  ;
3

P y  cosy x .  

 . 
     

0 0,5 1 2
2

  3
2

 

3.  

 ;
2 2

. 

.  
 
 
 
 

     

2siny x  1 sin
2

y x  2siny x  1 cos
2

y x  2cosy x  

4.  
 0; .   

.  
 2siny x  
 siny x  
 2siny x  
 2cosy x  
 2cosy x  

5. (2014)  

cos( 2 )y x  ;
2 2

? 

 
 



 122 

6. (2014)  
 

1;1 . .  
 
 
 

     
siny x  2y x  2y x  y tgx  cosy x  

7. (2016)  
 0; .  

.  
 

 
     

2siny x  2cosy x  2siny x  cos2y x  2cosy x  
8.  siny x ,  

 sin
6

y x ? 

   

 
6

  
6

 
6

 

  

 
6

 
6

 
6

 

9.  2cosy x . 
     

0;  0;
2

 ;0  2 ;2  ;
2 2

 

10.  sin 2y x  0; . 
     

      
11. ,  

. 
     

2cosy x  cos( 2)y x  1 cosy x  cosy x  2 cosy x  

 123 

12. ,   
1;1 . 

     
tgy x  ctgy x  y x  siny x  cosy x  

13.  ( 1)cos3 0x . 
     

[1; )  ( ;1]  [ 1;1]  [0;1]  ( ; )  

14.  sin 4y x ? 
     

[0; )  ( ;0] [ 1;1]  [0;1]  ( ; )  
15. . 

     
cosy x x  siny x x  cosy x x  cosy x x  siny x x  

16.  2 3sin x? 
     

5 6 – 1 – 2 – 5 
17.  5 2siny x . 

     
[ 1;1]  [ 2;2]  [3;7] 0;5  5;0  

18.  6sin 8
2
xy .  

     
– 2 2 5 – 5 – 6 

19.  5cos3 7y x .  
     

– 2 2 5 – 5 – 6 
20.  2( ) (sin cos )f x x x . 

     
[1;2] [0;2]  [ 2; 2]  [0;1]  [ 1;0]  

21.  
sin 11 2

3

x

y . 

     
2 3 9 10 11 
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22.  
2 22cos sin3 x xy . 

     

[1;9]  [3;9]  [1;3] 1;1
3

 1;9
3

 

23.  2tg(3 )y x . 
     

2   
3

 2
3

 
2

 

24.  3cos
2
xy . 

     

2  4  
3

 2
3

 
2

 

25.  
 siny x  (1-3) ,  
 ( ). 

 
1  siny x  

 
  

2  siny x  
  

3  siny x  
  

 
 sin(2 )y x  

 1 sin
2

y x  

 sin( 2)y x  
 sin( 2)y x  
 sin 2y x  

 
 
 
 
 

 

26.  (1-3)  
 ( ). 

 

1 cos
2
xy  

2 2 siny x   
3 2y tgx   

 
        

 
2

 

 2      
 4        

 
4

 

 
 

 

27.  
( ) 1 5cos(20 3)f x x . 
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28.  1
cos 3

y
x

. 

29.   
4(1 2sin )

2
xy . 

30.  ( ) 1f x  ( ) cosg x x .  
. 

1.  ( )f x . 

2.  ( )g x  ;
2 2

. 

3. ,  
 f  g, . 

4.   ( ) ( )f x g x  
; . 

31.  ( ) 1f x  ( ) tgg x x .  
. 

1.  ( )f x . 

2.  ( )g x  ;
2 2

. 

3. ,  
 f  g, . 

4.   ( ) ( )f x g x  
; . 

32.  ( ) sinf x x .  
. 

1.  ( )f x  0;2 . 
2.  ( )f x . 
3.  ( )f x . 
4.   ( ) 0f x  

; . 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
         
 16 17 18 19 20 21 22 23 24 25 
        1- , 2- , 3-  
 26 27 28 29  
 1- , 2- , 3-  0,1 0,5 40,5  
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 14.  
 

 1.  3tg arcsin
2

. 

. 3tg arcsin tg 3
2 3

. 

: 3 . 

 2.  1cos3
2

x .  

. 13 arccos 2 ,
2

x k k Z   3 2
3

x k . 

 3 : 
2

9 3
kx , k Z . 

: 2
9 3

k . 

 3.  3cos2
2

x . 

.  3 3 5arccos arccos
2 2 6 6

, 

 52 2 ,
6

x k k Z 5
12

x k , k Z . 

: 5
12

k , k Z . 

 4.  2sin 2
2

x . 

. 22 1 arcsin ,
2

kx k k Z  

2 1 ,
4

kx k k Z 1
8 2

k kx , k Z . 

: 1
8 2

k k , k Z . 
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 5.  3sin
3 2

x . 

. 31 arcsin ,
3 2

kx k k Z . 

 3 3arcsin arcsin
2 2 3

,  

11 ,
3 3

kx k k Z 11 ,
3 3

kx k k Z . 

: 11 ,
3 3

k k k Z . 

 6.  tg 2 3x . 

. 2 arctg 3 ,x k k Z
6 2

x k , k Z . 

: 
6 2

k , k Z . 

 7.  22sin 3cosx x . 
.  

cosy x .  
22(1 ) 3y y ,   1 0,5y , 2 2y . 

.  cos 2x , 
 2 1,  cos 0,5x  

2
3

x k , k Z . 

: 2
3

k , k Z . 

 8.  cos2 2sin 2 2 0x x . 
.  
2 2 2 2cos sin 4cos sin 2cos 2sin 0x x x x x x  

 
2 23cos 4cos sin sin 0x x x x . 

,  2cos x ,  
2tg 4tg 3 0x x .  tgy x : 

2 4 3 0y y , 1 1y , 2 3y . 
: 
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tg 1x , 1 4
x k , k Z ;    tg 3x , 2 3x arctg n , n Z . 

: 
4

k , k Z ; 3arctg n , n Z . 

 9.  sin 4 2sin 2 0x x . 
.  

2sin 2 cos2 1 0x x . 
: 

sin 2 0x , 2x k , 1 2
kx , k Z ; 

cos2 1x , 2 2x k , 2x k , k Z . 

 2x  1x .  
2
kx , k Z . 

: 
2
k , k Z . 

1.  3arcsin arccos0
2

? 

     

3
 

6
 2

3
 5

6
 

12
 

2. . 
   

arcsin1 arctg1 arcctg1 arccos1 arctg1 arcctg1 
  

arcsin1 arccos1 arccos1 arctg1 

3. 1sin arccos ...
2

 

     
1
2

 1 3
2

 2
2

 0 

4.  
 x ? 

     
sin 1x  sin 1x  sin 1x  sin 2x  sin x  
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5. ? 
     

sin
2

x
 

sin
2

x
 

cos
2

x
 

tg
2

x  ctg
2

x  

6. ,  . 
     

7sin
3

x  7tg
3

x  ctg 7x  7cos
2

x  tg 7x  

7. (2015)  ? 
     

3sin
2

x  3
2

tgx  
2ctg
3

x  2tg
3

x  2cos
3

x  

8.  2cos 1x x ? 
     

     

9.  sin 1x x  ;
2 2

? 

     
     

10.  2cos
2

x . 

     

 
 

3 ,
4

n

n Z
 ,

4
n

n Z
 1 2 ,

4
n n

n Z
 2 ,

4
n

n Z
 

11.  2cos 1x . 
     

2 2 ,
3

n

n Z
 

2 ,
3

n

n Z
 ,

3
n

n Z
 1 2 ,

3
n n

n Z
 2 ,

3
n

n Z
 

12.  2sin 1x . 
     

2 ,
6

n

n Z
 

1 ,
3

n n

n Z
 1 2 ,

6
n n

n Z
 2 ,

3
n

n Z
 1 ,

6
n n

n Z
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13.  2sinx = –1. 
     

1 ,
12 2

n n

n Z
 

11 ,
12 2

n n

n Z

,
4

n

n Z
 

11 ,
6 2

n n

n Z

11 ,
6

n n

n Z
 

14.  sin3 0,5x . 
     

( 1) ,
9 3

n n

n Z
 

2 ,
18 3

n

n Z
 ( 1) ,

18 3
n n

n Z
 

2 ,
9 3

n

n Z
 ( 1) ,

18
n n

n Z
 

15.  sin x = 1. 
     

2 ,
2

x n

n Z  

2
22 ,

2
x n

n Z  

,
2

x n

n Z  

1 ,
2

x n

n Z  

1 2 ,
2

x n

n Z  
16.  2cos 1x . 

     

3
 

6
 5

3
 5

6
 7

6
 

17.  cos 0x  
3;
2

? 

     
     

18.  2cos2 2x . 
     

 
 

3 ,
8

n

n Z
 ,

8
n

n Z
 

3 2 ,
4

n

n Z
 ,

4
n

n Z
 

19.  sin 0
3

x . 

     

6
  

5
3

 2
3

 
2
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20.  tg 3
3
x . 

     

,
6

n n Z  3 ,
2

n n Z ,
9 3

n n Z  3 ,n n Z  ,
9

n n Z  

21.  tg(3 ) 3x . 
     

,
6

n n Z  ,
3

n n Z  ,
9 3

n n Z  2 ,
9 3

n n Z  ,
9

n n Z  

22.  3 tg 1
6

x . 

     

,x n
n Z

 ,
6

x n

n Z
 ,

3
x n

n Z
 2 ,

6
x n

n Z
 ,

4
x n

n Z
 

23.  sin3 1
cos

x
x

. 

     

,
6

n n Z  ,
3

n n Z  2 ,
6

n n Z  2 ,
6

n n Z ,
6 3

n n Z  

24.  tg 1x . 
     

2 ,
4

n n Z 2 ,
4

n n Z ,
4

n n Z ,
4

n n Z   
 

25.  ctg 1 0x . 
     

2 ,
4

n n Z 2 ,
4

n n Z  ,
4

n n Z ,
4

n n Z   
 

26.  2 2cos sin 0,5x x . 
     

2 ,
3

n

n Z
 ,

3
n

n Z
 ,

6
n

n Z
 2 ,

6
n

n Z
 ,

12
n n Z  
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27.  
2 2sin 2 cos 2 1x x . 

     

 2  4  8  3  
28.  2sin cos 1x x . 

     

2 ,
4

n n Z 2 ,
4

n n Z  ,
4

n n Z ,
4

n n Z  ,n n Z  

29.  sin 3cosx x . 
   

arcctg3 ,x n n Z  arctg3 ,x n n Z  arcctg3 2 ,x n n Z  
  

arctg3 2 ,x n n Z  1 arctg3 ,
3

x n n Z  

30.  sin 3 cos 0x x . 
     

,
6

n n Z  ,
3

n n Z ,
6

n n Z  ,
3

n n Z  ,
2

n n Z  

31.  sin cos 0x x . 
     

,
4

n

n Z  

,
4

n

n Z  

2 ,
4

n

n Z  

( 1) ,
4

n n

n Z  

,
4

n

n Z  
32.  2tg 1x . 

     

4
 

8
 

16
 

2
  

33.  2sin sin 0x x  0; ? 
     

     
34.  sin 2 cos 0x x  

;
2 2

? 
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35.  sin cos 2x x . 
     

2 ,
4

n

n Z
 2 ,n

n Z
 

3 2 ,
4

n

n Z
 

5 ,
4

n

n Z
 arctg 2 ,n

n Z

36.  cos 3sin 2x x . 
     

2 ,
3

n

n Z
 2 ,

3
n

n Z
 2 ,

6
n

n Z
 ,

6
n

n Z
 ,

3
n

n Z
 

37.  2cos 5cos 6 0x x  
 0; ? 

38.  2tg 2tg 3 0x x  

;
2 2

? 

39.  23sin 2cos 3x x  
 ;2 ? 

40.  2 2sin 4sin cos 3cos 0x x x x .  

 0x ,  0x  – . 

41.  2 2sin 2sin 2 3cos 0x x x .  
 0tgx ,  0x  –  

. 
42.  25sin 7sin cos 3 0x x x .  

 0
6 x ,  0x  –  

. 

43.  2cos 4 0x x . 
44.  1 cos sinx x .  

 0x ,  0x  – . 

45. . 2cos 4 5x x x .  
, ;  

, ,  100. 
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46.  

8

2

cos (2 5) 1 ( 1) ,
2

4sin 4 4 5.
2

x y

y x x
. 

  0 0x y ,  0 0( ; )x y  
. 

47.  
25cos 8 21,

2
5 4 0.

y x x

y x
.  

 0 0( ; )x y ,  
0 0x y ; ,  ,   

 . 
48.  22 7 9 sin 1 0x x x .  

, .  
, ,   

. 

49.  22 13cos(arctg )
3

. 

50.  2sin (arcctg3) . 

51.  3 1cos arcsin
635

. 

52.  tg arcsin0,6 . 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
             
 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
           
 31 32 33 34 35 36 37 38 39 40 41 42 43 44 
      1 2 3 0,25 1 1 4 0,5 
 45 46 47 48 49 50 51 52  
 2 –0,5 –12 –4,5 6 0,1 0,5 –0,75  

 

 135 

 15. .  
 

 1.  2 24 3 9 2 5 6x x x .  
.   

4 3 3 9 2 2 5 3 2x x x x x x . 

 22 x  
2 23 34 9 5

2 2

x

. 

3
2

x

t ,  24 9 5t t ; 1 2
9 , 1
4

t t . 

:  1) 1
3 9 ; 2;
2 4

x

x   

2) 3 1,
2

x

x .  

: 2. 
 2.  

3 2 3

4 128,
5 1.

x y

x y
 

.  
2 7

3 2 3 0

7 , 34 2 , 2,2
25 5 , 3 2 3,

x y

x y

x y
x y

x y
. 

: 2; 1,5 . 
 

1.  3 xy ? 
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2.  1
3

x

y ? 

 
3.  2 3x x ? 

     
     

4.  2 92x

x
? 

     
     

5.  23 xy . 
     

[ 2;3) (3; )  [ 2; )  ( 2;0) (0; )  ( ; 2] [2; )  
6.  0,2 1y . 

     
( ;1)  ( 1; )  (1; )  (0; )  (0,2; )  

7. ,  . 
     

2 2x  2 1x  2 2x  22 2x  2 2x  

8. ,  13
27

x . 

     
3 1 –3 –2 –1 

9.  25 25x . 
     

( ; 5]  ( 2;0]  (0;2]  ( 5; 2] (2; )  

10.  1
2 1x

xy . 

     
[ 1;0) (0; )  [ 1; )  ( 1;0) (0; )  ( ; 1] 1x  
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11.  43 27x . 
     

– 2 – 1 0 3 5 

12.  3 15
125

x
x . 

     
( 3; 2] ( 2;0]  (0;2]  ( 5; 2] (2; )  

13.  2
3

12
2

x . 

     
– 3 – 2 – 1,5 1,5 2 

14.  12 ·3 72x x . 
     

–2 –1 1 2 3 

15.  4 33
12

x . 

     
 – 1 – 0,5 0,5 1 

16. ,  
2 10,4 0,064x . 

     
[ 2; 1)  ( ; 2)  ( 1;0)  (1;2] [0;1)  

17.  2 · 7 196x x . 
     

8 7 6 5 4 
18.  3 38 2 2x . 

     
2
3

 1
6

 3
2

 5
6

 2
5

 

19.  2 9 27·
3 8 64

x x

. 

     

1 3
2

 2
3

 2 3 
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20.  13 4
144

x x . 

     
[ 25; 5)  ( 3; 1]  ( 1;0] (0;1]  (1; 3]  

21.  2 1

5,
2 16 .x

x y
 0 0( ; )x y  –  

,  0 0x y  
     

– 36 – 14 – 6 4 6 
22. ,  

2 14 4 4 52x x x . 
     

( 3; 2] ( 2;0]  (0;2]  ( 5; 2] (2; )  
23.  25 6·5 5 0x x . 

     
1 0 –6 6 –5 

24. ,  
116 5

6

x
x . 

     
( 3; 2] ( 2;0]  (0;2]  ( 5; 2] (2; )  

25.  (1-3)  
 ( ). 

 
 

1 2 1xy  
2 1y  

3 1
2

x

y  

 
  
(1; )  

 
(1; )  
  ( ; )  

 

 
 
 

,  
26.  1 53 4 (12 )x x x . 
27.  1 33 3 10 0x x . 
28.  1 22 2 2 56x x x . 
29.  25 5 20 0x x . 
30.  2 15 25 20 0x x .  
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31.  23 12 ·3 27 0x x .  
. 

32.  2 23·2 2·3 5·6 0x x x .  
. 

33.  2 12 2 1x x . 
34.  

2 2sin cos2 2 3x x  
0;2 . 

35. (2006)  2 3 24,
2 3 54.

x y

y x
 0 0( ; )x y  – 

,  0 0x y . 

36.  
2

2

19 ,
9

3 3 4 3.

x y

x y

 

 0 0( ; )x y   0 0x y . 

37.  1 3 27 ·3 5 3 5x x x x . 
38.  9 10 ·3 9 0x x .  

. 

39.  9 21 2
2 1 2 1x x . 

40.  4 ·9 7 ·12 3·16 0x x x .  
. 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
         
 16 17 18 19 20 21 22 23 24 25 26 
    1- , 2- , 3-  –1,25 
 27 28 29 30 31 32 33 34 35 36 37 38 39 40 
 –1 5 1 0,5 5 1 2 2 4 15 0 –4 1 1 



 140 

 16.  
 

 1.  
1

1 13
9

xx . 

.  3 
2 2

1 2 23 3 , 1 , 0x x x xx
x x

, 
2 1

0
x x

x
.  

 
 2; 0 1;x . 

: 2; 0 1; . 

 2.  25 4 3 10 2 5x x x . 
.  

2 25 2 3 2 5 2 5x x x x . 
 22 x  

2
5 55 3 2
2 2

x x

x x . 

 5 5
2 2

xx

x t ,  22 3 5 0t t , 

5; 1 ;
2

t . : 

1) 51, 1,
2

x

t x .        2) 5 5 5, , 1
2 2 2

x

t x .  

: 1; . 
 

1.  
,  

2 3x x .  
     

( ;2)  (1; )  (0;1)  ( ;1)  (2; )  
 

2.  
3 5 15x ? 

     
– 3 – 2 – 1,5 1 2 
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3.  
52 2

7 7

x

. 

     
( ;5)  ( ;6)  (0;5)  (5; )  (6; )  

4.  
34

4

x

. 

     

( ;3)  ( ; 3)  1;
3

 ( 3; )  (3; )  

5.  1 1
4 16

x

. 

     
( ;5]  ( ;2]  (0;2]  [2; )  [5; )  

6.  0,6 1x . 
     

(0,6; 1) (– ; + ) (– ; 0) (0; + ) (1; + ) 

7.  1 1
5

x

. 

     
( ;0)  ( ;1)  (0; )  (1; )  (3; )  

8.  2 (0,4) 0,32x . 
     

( ;2)  ( ;0,3)  (0;2)  (2; )  (0,3; )  
9. ? 

     
5 1x  5 0x  5 5x  5 5x  2 5x  

10.  
1

3 3x x . 
     

(– ; –1) (0; 1) (–1; 1) (1; + ) (– ; –1) (1; + ) (–1; 0) (1; + ) 
11.  4 3x . 

     
R (– ; log43) (– ; log34) (log43; + ) (log34; + ) 
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12.  11 27
3

x

. 

     
10;
3

 [0; 3] 1;1
3

 [–3; 0] 1; 0
3

 

13.  31 3 9
3

x . 

     
–5 –4 –3 –2 0 

14.  1 8
2

x

y . 

     
( ; 3] [ 3; )  [2; )  ( ;3]  ( ;2]  

15.  2
1 2x

y . 

     
(– ; 0) (0; + ) [2; )  ( ;2)  ( ;0] 

16. (2018)  32 2 144x x . 
     

[34,5; )  [4; )  ( ;4]  ( ;4,5] [4,5; )  
17.  12 2 24x x . 

     
(–3; + ) (– ; –3) (3; + ) (0; 3) (– ; 3) 

18.  32 4 16x x . 
     

( ;2]  [2; )  ( ; )  ( ; 2] [ 2; )  
19.  3 5x x . 

     
(– ; 0) (0; + ) (– ; –1) (1; + ) (3; 5) 

20.  23 27x . 
     

(– ; –5) (5; + ) (–5; 5) (–1; 1) (– ; –1) (1; + ) (3; + ) 
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21.  
11 1

2 8

x

. 

     
(– ; + ) (– ; –4) (4; + ) (–4; 4) (4; + ) (– ; –2) (2; + ) 

22.  3 2sin 2 1x . 
     

0 1 – 1 – 2 3 

23.  1 2cos1 cos1x . 
     

0; 2  [– 1; 3] 0;1  [–3; 0] 1; 0  

24.  
2 201 1

3

x x

. 

     
1 1;
4 5

 (–5; 4) (4; 5) 1 1;
5 4

 (–4; 5) 

25.  
2

51 8
2

x x
x .   

.  
,  100. 

26.  
2 4

10,6 1
x
x .  

. 
27.  49 8·7 7 0x x   

. 
28.  2 1· 4 4 0x xx .   

. 
29.  13 3 4x x .   

 [ 3;3]. 

30.  15 9 5 0
1

x x

x
.   

 [ 3;4]. 
31.  22 4 4 0x x .   

. 
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32.  

1 2 8(0,2) (0,2) ,
2 0.

5

x x

x
 

  .  
 ,  100. 

33.  

28

2

4 0,25,
( 3)( 2) 1.

1

x

x x
x

 

. 
34.  

2 42 8·4x x x .   
 [ 5;3] . 

35.  
2 2 13·2 4·2 16x x .  

 . 
36.  3 12 2 17 0x x .  

 . 
37.  | | | |3 9 3 8 0x x .  

 [ 5;5] . 
38.  22 8 2 3 0x x x .  

  [1;5]. 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
       
 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
     –7 –3 0 0 –1 4 
 31 32 33 34 35 36 37 38  
 –2 7 5 6 5 4 3 4  
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 17. . 
 

 1. : ) 
5log 625; ) 5 5 5

1log 150 log 3 log
2

; 

) 
1
2

log 271
4

; ) 3
9 4log log 4 ; ) 

2
3 9log 5 log 253 5 . 

. ) 1
2

4
55

5

4log 625 log 5 log 5 81
2

. 

) 5 5 5 5 5
1 150 1log 150 log 3 log log log 25 2
2 3 2

. 

) 
2

1 1 1
2 2 2

log 27 2 log 3 log 31 1 1 9
4 2 2

. 

) 2

1
13 3

9 4 9 4 9 3

1 1log log 4 log log 4 log log 3
3 2

. 

) 
log 532

3 9 3 3 3 3log 5 log 25 log 5 log 5 log 5 log 53 5 3 5 5 5 0 . 
 2.  9log 20 ,  lg 2 , lg3a b . 

. 9
lg 20 lg 2 lg10 1log 20
lg9 2lg3 2

a
b

. 

 3.  2
0,5log ( 2 )y x x . 

.  2 2 0x x . 
 

 0x  2x . 
 ( ) ( ;0) (2; )D y . 

: ( ;0) (2; ) . 
 

1. ,  logb a c  0a , 0b  
1b . 

     
ba c  cb a  ca b  bc a  ac b  

2.  4log 8. 
     

1 8 12 1
2

 3
2
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3.  2 5
1log log 125
8

. 

     

2 0 5 125lg
8

 7
1log 125
8

 

4.  12
3

log 4 log 9 . 

     
3 1 2 – 3 4 

5.  2 2log 24 log 3 . 
     

2 3 2log 21 6 8 
6. 3 3log 36 2log 2  

     
9 3 3log 52  2 27 

7. 2 2log 5 log 0,8  
     

3,3 4 2log 5,8  0,25 2 

8.  5 5
5log 64 2log
8

. 

     
0 1 2 4 25 

9.  3 3 3log 45 log 90 log 50 . 
     

1
4

 4 3 27 3log 445  

10.  2log 54 . 
     

5 6 10 25 36 

11.  2log 5 55;2 ;
2

. 

     
2log 5 52 ; ; 5

2
 2log 5 52 ; 5;

2
 2log 555; ;2

2
 2log 55 ; 5;2

2
 2log 55 ;2 ; 5

2
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12.  1
100

log 10 . 

     

– 2 1
4

 1
2

 1
2

 1
4

 

13. (2008)  5
2,5lg( 2,5) log 10 . 

     
0,1 0,2 0,5 1 1,5 

14.  lg( ) log 10 . 
     

0,1 0,2 0,5 1 1,5 

15.  7

7

log 27
log 3

. 

     
2 7log 3 7log 9  4 3 

16.  lg125
lg5

. 

     
3 5 0,5 lg5  lg 25 

17. : 2

1
log 33 , 4

1
16

, 

4log 2 , 0,5log 22 , cos60 ? 
     

     
18.  8

2 5log log 5 . 
     

– 3 – 2 2 3 5 
19.  1

3

log tg( 120 ) . 

     

– 3 – 2 1
3

 1
2

 3 

20.  x ,  log 3log 2 2log 3a a ax . 
     

72 5 17 5a  6 
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21.  x ,  lg 2 lg3 lg5x . 
     

20 30 40 50 60 
22.  32log 53 . 

     
9 25 6 10 5 

23.  30,5log 781 . 
     

9 3 7 14 21 
24. 

6
32 log3 a  

     
69a  39a  59a  33a  23a  

25.  2log 3 a ,  8log 27 ... . 
     

4a  2a  2a  
2
a  a  

26.  loga ab ,  log 7a b . 
     

2
3

 2 3 7
2

 4 

27.  1
2

logy x? 

     

(2; 1) (2; – 1) (2; 0) (1; 2) 
12;
2

 

28.  2
1
3

log ( 2)y x  0 5x . 

     
– 1 – 3 2 3 0,5 

29.  
3logy x   

 ?  
 
 

     
3log ( )y x  32logy x  3log 1y x  3logy x  3logy x  
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30.  
3logy x . . 

 
31.  9log ( 3)y x . 

     
(3; )  ( 3; )  ( 3;0)  (0; )  ( ; )  

32.  2
0,2log (16 )y x . 

     
(4; )  ( 4; )  ( 4;4)  (0; )  ( ;4)  

33.  1
2

log 9? 

     
( ; 3)  [ 3;0)  [0;1)  [1;3)  [3; )  

34.  2log 29? 
     

(1;2)  (2;3)  [3;4)  (4;5)  (5;6)  
35. ,  2log 9 . 

     
(0;1)  (1;2)  (2;3)  (3;4)  (4;5)  

36. : 
3

log 2a , 1
2

1log
3

b , log 10c , 

3
4

5
log 5d .  (0; 1)? 

     
a, b a, c b, d c, d a, d 

37. ,  1
2

log 5a , 2log 5b , 5log 2c .  

. 
     

c b a  a c b  a b c  b c a  b a c  
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38.  4log 5 , 6log 4 , 0,2log 3 . 
   

0,2 6 4log 3 log 4 log 5 0,2 4 6log 3 log 5 log 4  6 0,2 4log 4 log 3 log 5 
  

4 6 0,2log 5 log 4 log 3 6 4 0,2log 4 log 5 log 3 
39.  (1-3)  

 ( )  0a . 
 

1 lg10a  
2 2 lg10 a  

3 lg
10
a  

 
 lg 1a  
 10 
 100a  
 a  
 1 lg a  

 
 

 
40. ,  3log 5a .  (1-4),  0a , 1a , 

 ( ). 
 

1  3log 9a ,  

2  3log
3
a ,  

3  log 3a ,  

 
 2 
 – 3 
 7 
 4 
 0,2 

 
 

 
41.  (1-3)  ( ), 

 2m , m  – . 
 

1 2lg log 10mm  
2 lg100 m  
3 2log 2m  

 
 2m               2 

 2

1
m

              1
m

          

 2m  
 

42. (2014)  (1-4),  0a , 0b , 
 ( ) ,  

. 
 

1  2 2log 2loga b ,  
2  3 38a b ,  
3  2a b ,  
4  2 4 2a b ,  

 
 2a b  
 2a b  
 4a b  
 2a b  
 4a b  
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43.  (1-3)  
 ( ). 

 
1 2xy  
2 22y x  
3 2logy x  

 
 [0; )         
 (0; )  
 ( ; )      
 ( ;2]  
 [2; )  

 

44.  (1-3)  
 ( ). 

 
 

1 3y  
2 tgy x  
3 0,2logy x  

 
  

 (0; )  
 (0; )  

  
( ; )  

 
 

 2T  

 
 
 
 
 

45.  
 3logy x  (1-3) ,  

 ( ). 
 

1  3logy x  
 

 
2  3logy x  

 
 

3  3logy x  
  

 
 3log 2y x  
 3log 2y x  

 3
1 log
2

y x  

 3log 2y x  
 3log 2y x  

 
 
 
 
 
 

46.  x  y  4y x , : 

1. x y
y

     2. 2 2log logx y  
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47.  x  y  8x
y

, : 

1. x y
y

     2. 2 2log logx y  

48.  
15

15
log 2 1log

21 3
5

. 

49.  3 32log 9 log 43 . 

50.  
52 log 16

5 . 

51.  6log 14 0,51 36
25

. 

52.  34 2

4
log 5log 3 log 364 : 5 . 

53.  3 4 5 7log 4 log 5 log 7 log 9 . 

54.  9 7 25log 49 log 5 log 27 . 

55.  logb a ,  3log 5a , 3log 2b . 

56.  log 500 log 4a a ,  5
1log
2

a . 

57.  lg(5 ) lg(2 )a b ,  lg( ) 5ab . 

58.  2 2log log 1a ab b ,  log 0,2ab a . 

59.  ,  
 2lg lg(2 )y x x . 

60.  ,  
 2

3log ( 5 6)y x x . 

61.  ,  

 0,3
3 2log

4
xy

x
. 
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62.  
1
3

log ( 1)1( )
3

x

f x . 

1.  
1
3

log ( 1)1
3

x

. 

2.  ( )f x . 
3.  ( )f x . 
4.  ( )f x . 

63.  
2

2log (4 )( ) 2 x xf x .  
1.  

2
2log (4 )2 x x . 

2.  ( )f x . 
3.  ( )f x . 
4.  ( )f x . 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
     
 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
         
 31 32 33 34 35 36 37 38 39 40 
    1- , 2- , 3-  1- , 2- , 3-  
 41 42 43 
 1- , 2- , 3-  1- , 2- , 3- , 4-  1- , 2- , 3-  
 44 45 46 47 
 1- , 2- , 3-  1- , 2- , 3-  1- 1,25; 2- –2 1- –0,875; 2- 3 
 48 49 50 51 52 53 54 55 56 57 
 0,5 20,25 20 3,36 81 2 1,5 2,5 6 6 
 58 59 60 61  
 25 1 0 –5  
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 18.  
 1.  3log ( 1) 2x . 

.  21 3x ,  
  = 10 . 

 2.  2log 3x x . 
. . 

 2log , 3y x y x , 
 2, 1x y .  

2x . 
: 2. 

 
 
 
 

 3.  2
0,5 0,5log 6 5logx x . 

.  5log x t ,  2 5 6 0t t ; 
1 2 5 1 5 22; 3; log 2, 25; log 3, 125t t x x x x . 
: 25; 125. 

 

1.  2log 1x x? 
     

     
2.  0,2log 2x x ? 

     
     

3. ? 
     

2log 1x  2
2log x x  2log x x  2

1log x
x

 2log x x  

4.  2log 3x . 
     

( 4; 1]  ( 1;2]  (2;5] (5;8] (8;11]  
5.  3log 2x . 

     
1
9

 9 – 6 – 9 1
9
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6. ,  24log 12x .  
     

– 9 – 8 – 6 1
8

 1
9

 

7.  2log ( 1) 3x . 
     

4 6 7 8 11 
8.  1

2

log (3 ) 2x .  

     
11
4

 2 – 5 1 – 1 

9.  0,2 0,2log 2log 3x ? 
     

(0;2]  (2;4]  (4;6]  (6;8]  (8;10] 
10.  2lg 1 lg5x x . 

     
– 2 – 1 0 1 2 

11.  2
3 3log 2 1 log 24x x . 

     
– 2 – 1 0 1 2 

12.  log (3 5) log ( 3)x x . 
     

1 2 0 3
5

  
 

13.  5 5log ( 1) log (4 5)x x . 
     

0 1 2 3  
14.  log 9 3x . 

     

3 39  93  3 9  
1
3

 

15.  log 3 9x . 
     

3 39  93  9 3  
1
3
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16.  2 22log ( 3) log 4x . 
     

2 0 – 5; – 1 – 1 – 5 
17.  2

3log ( 5 7) 1x x . 
     

3 1 1; 4 4 – 3 
18.  5 7x . 

     

7 log57 5
7

 7
5

  log75 

19.  0,5 3x . 
     

6 log0,53 1
6

 3
2

  log30,5 

20. : 
1 23 4, (1) sin 1 2, (2)

| 2 | 1, (3) cos . (4)
3

x x

x x
 

,  . 
     

(1)  (4) (2)  (3) (1)  (2) (3)  (4)  
21. (2012)  (1–4).  

 ( ). 
 

 
1 2 2cos sin 1x x  
2 3log 2x  

3 
3

3

4 0
8

x x
x

 

4 4 25 4 0x x  

 
5;5  

  
 

  
 

 

 
 

22.  2
0,2 0,2log (5 8) log ( 3 )x x .  

, .  
,  . 
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23.  2
5 52log log (2 )x x x .  

, .  
,  . 

24.  4 4log ( 3) log 1x x .  
, ;  , 

 . 
25.  2 2log log ( 7) 3x x .  

, .   
,  . 

26.  2 2log 1 log 1 1x x . 

27.  2
4 4log log 2x x .   

, .   
,  . 

28.  2lgx2 – lg2x = 4. 

29.  2 2lg 4lg 16 0x x .  
 . 

30. (2015)  4 4 4
1log log log 3

16
x x .  

 , .  
 ,  .  

,  100. 

31.  1 2 1
5 lg 1 lgx x

.   

, .   
,  . , 

 100. 
32.  5log log 25 3xx .   

, .   
,  . , 

 100. 
33. (2010)  | 3lg 1| | lg 3 | 2x x .  

, ;  
,  . 
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34.  33| log 2 | | log 2 | 2x x .  
, ;  

,  . 
35.  2 4log ·log 2x x .  

, ;  
,  . 

36.  
3,

lg lg 1.
x y

x y
 

 0 0x y ,  0 0;x y  
. 

37.  
2

1
2

2 64,
log ( ) 1.

y x

y x  

 0 0x y ,  0 0;x y  
. 

38.  
32 32,

lg 2 lg50.

x y

xy
 0 0;x y  

,  0 0x y ;  
,  0 0x y . 

 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
        
 16 17 18 19 20 21 22 23 24 25 
   1- , 2- , 3- , 4-  –1,6 1 4 8 
 26 27 28 29 30 31 32 33 34 35 
 3 16,25 100 –1000 64,25 1100 30 10,001 1 1 
 36 37 38  
 10 8 3  
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 19.  
 

 1.  lg lg0,1x . 
.  

0,1,
0.

x
x

 0,1 0x . 

: ( 0,1;0) . 

 2.  0,1log 3 2 1x . 
.  0,11 log 10 ,  

: 
3 2 0,
3 2 10.

x
x

 
1,5,
3,5,

x
x

  3,5 1,5x . 

: [ 3,5; 1,5) . 
 
1.  3log x b .  

2. 

 0,3 0,3log 10 log x . 
     

(10; )  (0;10)  (0,1;10)  ( 10;0)  ( ;10)  
3.  0,1 0,1log log 2x . 

     
(0; )  (0,1;2] [2; )  (0;2]  ( ;2]  

4.  0,5 0,5log (2 5) log 3x . 
     

(2,5; )  (2,5;4)  (0;4)  (4; )  ( ;4)  
5.  0,5log ( 3) 2x . 

     
(3;3,25)  (2; )  (0;0,25)  (3,25; )  ( ;3,25)  

6.  32 log 0x . 
     

1 ;
9

 10;
9

 1;
9

 9;  6;  

     
(0;3 )b  (0; )b  ( ;3 )b

3(log ; )b  ( ; )b  
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7.  3log 1x . 
     

1;
3

 1;
3

 1 ;
3

 10;
3

 ( ; 3)  

8.  1 4
2

log 3 log 0x . 

     
(1; )  (0;4)  (0;1)  (4; )  ( ;1)  

9.  1 3 1
3 3

log 3 log log 3x . 

     
( ;3)  (0;3)  (0;1)  (3; )  ( ;1)  

10.  3 2x . 
     

2( ;log 3]  2(0;log 3]  3;
2

 3( ;log 2] 2[log 3; )  

11.  0,2 3x . 
     

0,2( ;log 3]  0,2(0;log 3] 3;
2

 3( ;log 0,2] 0,2[log 3; )  

12.  0,1 0,1log ( 1) log 2x x . 
     

( ;1)  [ 2; )  ( ; 2] (1; )  ( 1; )  
13.  2 2log (2 1) logx x . 

     
( ;1)  [ 2; )  ( ; 2] [1; )  [ 1; )  

14.  
1
5

log 21 2
5

x

. 

     
(– ; 2) (– ; 0) (0; + ) (0; 2) (2; + ) 

15.  1
2

2 log 3x ? 

     
   ,  
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16.  1
9

0 log 1x ? 

     
10;
9  

1 1;
9 3  

1 ;1
9  

1;9  3;9  

17.  2
3 3log 3log 2 0x x . 

     
(– ; 1] [2; + ) [1; 2] [3; 9] (– ; 3] [9; + ) (3; 9) 
18.  2lg 4lg 3 0x x . 

   
(– ; 1] [3; + ) (0; 1] [3; + ) [10; 1000] 

  
(– ; 10] [1000; + ) (0; 10] [1000; + ) 

19.  2
5 5log 2 log 4x . 

     
(– ; –10] (0; 10] [–10; 10] (– ; –10] [10; + ) [10; + ) 
20.  0,52 log 0x x . 

     
(– ; 1] [2; + ) [1; 2] (0; 1] [2; + ) (0; 2] (0; 1) (2; + ) 

21.  2
9log 3 1x . 

   
[–6; 0] [–6; –3) (–3; + ) (– ; –6] [0; + ) 

  
(– ; –6) (0; + ) [–6; –3) (–3; 0] 

22.  1
2

log 1x . 

     
1 ; 2
2  

1 ;
2  

10;
2  

10;
2  

[2; + ) 

23.  |log3x|  1. 
     

1; 3
3  

[3; + ) 1; [3; )
3

10; [3; )
3

1 ; 0 [3; )
3
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24.  2
0,2log 1x . 

     
1 ; 5
5  

1 ;
5  

10;
5  

10;
5  

[5; + ) 

25.  2
1
3

log 4x . 

     
1 ; 9
9  

10;
9  

1; [9; )
9

10; [9; )
9

1 ; 0 [9; )
9

26. `  (1–3).  
 ( ). 

 
 

1 3log ( 7) 2x  
2 ( 3) 0x  
3 3x  

 
 ( ;3)  
 ( 7;2)  
 ( 3;3)  
 ( ; 3)  
 (3; )  

 
 

27.  2
0,1 0,1log log (10 3 )x x .  

 
12;15 . 

28.  2
2 2log log (8 2 )x x .  

 11;10 . 
29.  0,5(10 )log ( 2) 0x x .  

 
9;9 . 

30.  
2

3 0
log 2 3

x
x

? 

31.  0,2

2

log ( 2)
0

8 2

x

x x
. 

32. (2014)  2log ( 2 )2 2 15 0xx .  
. 

33.  22log ( )2 20 0x .  
. 
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34.  4lg 0
3 2x

.  

.  
,  100. 

35.  
2

0,7 0,7log 2 3 log (9 )x x x . 
36.    

2 2
3log log (5 )

1
x

x
. 

37. (2010)  
2

1
4

log 6 2x x .  ,   

 100. 
38.  

2
8log 4 3 1x x . ,  

 100. 

39.  
2

2

1lg 0
( 2)

x
x

 

 [0; 4]. 
40.  lg lg( 3) 1x x .  

. 
41.  1 1

3 3

log ( 2) log 1x x .  

. 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
       
 16 17 18 19 20 21 22 23 24 25 26 27 
   1- , 2- , 3-  7 
 28 29 30 31 32 33 34 35 36 37 38 39 40 41  
 8 6 0 1 –1 –6 2 30 6 4 4 2 6 2  
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 20. .  
 

 
 1. :  

) 3 23y x x ;  ) 22 (2 sin )y x x . 
. ) 3 2 3 2 2 3( 3 ) ( ) (3 ) 3 6y x x x x x x ; 

) 2 2 22 (2 sin ) 2 (2 sin ) 2 (2 sin )y x x x x x x  

2 2 2

2

2 (2 sin ) 2 (2 (sin ) ) 4 (2 sin ) 2 (0 cos )

8 4 sin 2 cos .

x x x x x x x x

x x x x x
 

 2.  2

2( ) xf x
x

 

 0 1x . 

. 
2 2

22 2

( 2) ( 2)2( )
x x x xxf x

x x
 

2 2 2

4 4 3

1 ( 2) 2 2 4 4x x x x x x x
x x x

.  

, 3

1 4(1) 5
1

f . 

: – 5. 
 3.  3( ) ln( 1)f x x . 

. , ,  
2

3 3 2
3 3 3

1 1 3( ) ln( 1) 1 3
1 1 1

xf x x x x
x x x

. 

 
1.  5 2cosy x x . 

   
45 2siny x x  5 2siny x x  45 2siny x x  

  
6

2sin
6
xy x  4 2siny x x  
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2.  2sin cos 5y x x . 
   

2cos sin 5y x x  2cos siny x x  2cos sin 5y x x x  
  

2cos siny x x  2cos siny x x  

3.  6 31 4 7
6

y x x . 

   
7 4y x x  5 212 7y x x  5 212y x x  

  
7

4 7
6
xy x x  5 21 3

36 4
y x x  

4.  ( ) 2 cos 5f x x  

0 4
x . 

     
– 4 – 1 1 4 5 

5.  3( ) 2 3f x x  0 1x . 
     

– 11 – 7 1 3 6 

6.  2

2( )f x  0 1x . 

     
– 4 – 1 1 4 5 

7.  
2

( )
4

f x  0 4x . 

     
4,5 4,25 1,75 2,5 0,75 

8.  f (x),  f(x) = cos5 – e3. 
     

cos5 + 3e2 sin5 + e3 cos5 0 3e2 
9.  3 lny x x . 

     
23y x  2 23 lny x x x 2 2lny x x x 23 lny x x  23 lny x x x
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10.  2 3( ) ( 1)f x x x . 
     

4( ) 5 2f x x 3( ) 4f x x  4( ) 5f x x  3( ) 6 2f x x
6 3

( )
6 3
x xf x

11.  2( )
3 1

xf x
x

 0 1x . 

     
7

16
 1

16
 1

4
 7

4
 1

16
 

12.  2( )
3

xf x
x

. 

   
2

2 2

3 3( )
( 3)

xf x
x

 
2

2 2

3( )
( 3)

xf x
x

 1( )
2

f x
x

 

  
2

2

3( )
3

xf x
x

 
2

2 2

3( )
( 3)

xf x
x

 

13.  4 5

1 2( )f x
x x

 0 1x . 

     
7
4

 2 4 6 8 

14.  ( )f x  0x  0( ) 5f x .  
 ( ) 3 ( ) 2 5g x f x x  0x . 

     
15 12 – 13 – 4 – 18 

15.  ( )f x  0 5x  (5) 1f .  
 2( ) ( )g x f x x  0x ,  (5) 3f . 

     
(5) 2g  (5) 1g  (5) 5g  (5) 5g  (5) 15g  

16.  2 1xy e . 
     

2xy e  22 xy e  22 xy xe  22 1xy e  21
2

xy e  
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17. 3 2 ...xe  
     

3 21
3

xe  3 xe  
3 23 2 xx e  3 23 xe  3 2xe  

18.  3(4 5)y x ,  y  
     

23(4 5)x  3(4 5)x  
4(4 5)

16
x  212(4 5)x  23 (4 5)

4
x  

19.  y = sin 3x  x0 = 
9

. 

     
1
2

 3
2

 3 3
2

 3
2

 3
2

 

20.  3 22( ) 2 4
3

S t t t t  (  

t ,  S –  ).   
 t = 10 . 

     
164  160  136  204  210  

21. (2008)  2( ) 3 4S t t t  
(t , S –  ).   

 8 ? 
     

t = 0,5  t = 1,5  t = 2,5  t = 1  t = 4  
22. ,  

31( ) 4 3
3

S t t t  (S –  ,  t – )  3  

. 
     

12  13  14  15  16  
23.  

2( ) 1,5 15 5s t t t , s – , t – .  
? 

     
1 c 2  3  4  5  
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24.  25y x  
 0 2x .  

. 
     

5 10 15 20 30 
25.  (1)f , ,  

 ( )y f x  0 1x ,  
 60 . 

     
3

2
 

1
2

 3
3

 3  1 

26.  2 2y x x ,   
 4. 

     
1 3 4 16 15 

27. ,  ( )y f x  
 0x ,   45 . 

 0( )f x . 
 
 
 

 
 
28.  

 
 ( )y f x  

 
 1x  2x . 

 
 

,  
1 2( ) 2 ( )f x f x . 

 
     

1 3
3

 3  
1
2

 3
2

 

     

– 1 3
3

 3  1 2
2
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29.  
( )y f x  0x . 

 0x . 
 
 
 

 
30.  

( )y f x  0x . 
 0x . 

 
 
 

31.  f(x) = x2  
0 3x . 

   

y = 6(x + 3) – 9 1    3 –  9)
6

(y x  y =6x + 12 

  
y = 6(x – 3) + 9 y = 6(x + 3) + 9 

32.  31( ) 4
3

f x x x  

 0 3x . 
     

16 5y x  16 4y x  18 5y x  18 4y x  12 3y x  
33. ,  

( )y f x  0 1x ,  0( ) 3f x , 0( ) 2f x . 
   

1 2( 3)y x  3 2( 1)y x  2 3( 1)y x  
  

2 3( 1)y x  3 2( 1)y x  
34. ,  

 ( )y f x  0 1x ,  0( ) 3f x . 
     

3 1
2

y x  3 2y x  2 3y x  3 1
2

y x  3 2y x  

 

     
1 – 1 5 – 5 0,5 

     
1 – 2 2 – 0,5 0,5 
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35.  (1–3)  
 ( ).  

 
1 3 24 0,5 2y x x  
2 4 3y x  
3 2cos2y x  

 
 4cos2y x  

 4sin 2y x  
 4sin 2y x  

 
4

3
4

y
x

 

 212y x x  

 
 
 

36.  (1–3)  
 ( ).  

 

1 2
5
xy  

2 5 2y
x

 

3 5
2

y
x

 

 

 12
5

y           

 2

5
( 2)

y
x

 

 2

5y
x

        

 1
5

y                    

 5y x  

 
 
 

37.  (1–3)  
 ( ).  

 

1 cos
2
xy  

2 cos2y x  

3 cos
2

xy  

 

 1 sin
2 2

xy        

 1 sin
2

y x  

 2siny x          
 2sin 2y x  
 sin 2y x  

 
 

38.  ( ) 10 3f x x  
0 = 2. 
39.  15 3y x  0 2x . 
40.  ( ) ln(2 1)f x x  
0 = 1. 
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41.  ( ) 4 ln 2f x x x   = . 

42.  ( 5) ( ) 0
4

x f x
x

,  
3( ) 12 7f x x x . 

43.  ( ) ( )f x g x ,  
2 4( ) xf x
x

, 
24 1( ) xg x
x

. 

44. ,   ( )y f x  
(3; 7)M , .  

3 (3) 4 (3)f f . 

45.  ( ) af x
x

 

45 .  a  
 2? 

46.  f(x) = 3x2 – x + 2, 
 Ox  135°. 

47. ,  

 
2

( )
2
xf x  2 5y x . 

48.  f(x) = e4x + 1,  
 y = 4x. 

49.  2( )f x
x

 ( ) 3 2g x x . 

1.  x 
 f . 

2.  f . 
3.  g . 
4.  f  f . 
5. ,  

 f  g . 
6.  f ,  

 g . 
 
 
 
 

x ( )f x  
1  

– 2  
– 1  
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50.  2( ) 4f x x . 
1.  x 

 y. 
2.  

 2( ) 4f x x . 
3.  2( ) 4f x x . 
4.  f  2( ) 4f x x  0 2x . 
5.  2( ) 4f x x  

 0 2x . 
6. ,  

 2( ) 4f x x  0 2x . 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
         
 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
       
 31 32 33 34 35 36 37 
  1- ; 2- ; 3-  1- ; 2- ; 3-  1- ; 2- ; 3-  
 38 39 40 41 42 43 44 45 46 47 
 0,375 –0,5 2 8 5 –1 –28 –4  = – x + 2 2 

 

x y 
0  

– 2  
– 1  
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 21.  
 

 1.  ( ) 3lnf x x x  
,  

. 
. 1. , ( ) : 0D f x ,  (0; ) . 

2. 3 3( ) 1 xf x
x x

. 

3.  
 ( )f x . 

( ) 0f x . , 3 0x
x

, , 0x , 3x  – . 

4.  ( )f x   
 ( )f x  .  

5. ,  ( )f x   (0;3]  
 [3; ) .   3   

, , ;  0 ,  
. 

, min 3x , min (3) 3 3ln3y f . 

 2.  
3 2( ) 3 5f x x x  [1;3]. 

.  
1. . 
2. : 2( ) 3 6f x x x . 
3. ( ) 0f x .  23 6 0x x , 1 0x , 2 2x  – . 

 2x . 
4. 3 2(1) 1 3 1 5 7f ; 3 2(2) 2 3 2 5 9f  ( ); 

3 2(1) 3 3 3 5 5f  ( ). 
: 

1;3
min ( ) (1) 5
x

f x f ; 
1;3

max ( ) (2) 9
x

f x f . 

 3. ,   25  2, 
. 

.  x  ( ) – , 

 –  25
x

 ( ).  25( ) 2P x x
x

 – 

 x . ,  x  0   25.   



 174 

: ,  x  ( )P x , 
 (0;25) , . 

: 2

25( ) 2 1P x
x

.  

: ( ) 0P x , 2

252 1 0
x

, 1 5x , 2 5x  – 

 (0;25) . 
 5x ,  ( ) 0P x ,   5x ,  ( ) 0P x .  

 ( )P x  5x . ,  
 – 5 5 . 

: 5 5 . 
 
 
1.  3 26 10y x x . 

     
0; 2 0; 4 1; 2 1; 4 2; 4 

 
2.  

y = f(x), ?  
 

     
   

 
 
3.  

 ( )f x ,    
[–4; 4].  

 ( )f x . 

 
 
 
 

     
–3; –1  1 –3  –1 –2  1 –4  4 –3  1 
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4. (2010)  
 ( )y f x ,  

 ( 6;5) .   
 ( )y f x .  

 ( ) 0f x  
 ( 6;5) ? 

 
 

     
      

5.  
( )f x ,  [–3; 4]. 

 ( )f x . 
     

–1  2 –1; 1  2 –2; 1  3 –2  3 –3  4 
 
6.  

 ( )f x ,  
[ 6;6] .  

 ( )f x ? 
 
 

     
     

7.  3 3 1y x x . 
     

1;  1;  1;1  ; 1  ;1  

8.  
2

32
3 2

xy x . 

     
0,25;0,25  ( 1; 0,5]  [ 0,5;0] [ 0,75; 0,25] [0;0,5] 
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9.  ( )y f x  
 [ 5;4]  

.  
 ( )y f x . 

 
( )y f x . 

     
[ 5; 2] [ 5;0] [ 2;4]  [ 2;0]  [0;4]  

10.  
( )y f x ,  4;5 . 

 
( )y f x  4;5 . 

 

     
[–2; 3] [–1; 2] [–2; 1]  [4; 5] [1; 3] [–4; –3]  [1; 4] 

 
11.  
( )f x ,  [ 4;4] . 

 
( )f x ? 
 

 
 
12.  

4( )f x x bx c .  b  c.  

 
 
 
 

     
    

     
0,
0.

b
c

 
0,
0.

b
c

 
0,
0.

b
c

 
0,
0.

b
c

 
0,
0.

b
c
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13.  y = f(x). 
 

( )y f x . 
 

     

1
1

y

x0

 

1
1

y

x0

 

1
1

y

x0

 

1
1

y

x0

 

1
1

y

x0

 
14. ,  

 3 2( ) 2 3 12 1f x x x x . . 

15.  3( ) 12 1f x x x  
 3;1 . 

16.  y = – x3 + 3x2 + 1  
[–1; 3]. 

17.  
4

xy
x

 

[1; 9]. 
18. (2015)  c  

 4 28y x x c  [– 1; 3]  30? 
19.  12 ,  

, , . 
. 

20.  
,  (  

).  400 
.  

 2). 
21.  ABCD  

248y x ,   –   .   
 ABCD? 
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22.  ABCD  29y x , 
.  

 AD  .   
 ABCD? 

23.  sin 2x x  
1.  f  ( ) sin 2f x x x . 
2.  f . 

3.  f  0;
2

. 

4.  x  
 ( ) sin 2f x x x . 

x 0 
3

 
2

 

( )f x     

5.  
3

f  
2

f  

6.  

( ) sin 2f x x x  0;
2

. 

24.  2 33
2

x x . 

1.  x  
 y. 

x y 
0  

– 2  
2  

2.  

2 33
2

x x  x. 

3.  f  2 33( )
2

f x x x . 

4.  f . 
5. ,  

 f . 
6.  f . 
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25.  3( ) 3 2f x x x . 
1. ,  

. 
2.  ( )f x . 
3.  ( )f x a ,  a R ,  

 a . 
4.  a,  

. 

26.  3( ) 9f x x x ,  
 ,  3 9x x a  

. ,  3 1,7 . 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
  1 17 
 16 17 18 19 20 21  
 1 0,25 46 72 2000 256  
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 22. .  
 

 1. :  

) 2( ) sin 3f x x x ;   ) ( ) 3f x x . 

. ) 
3

( ) cos 3
3
xF x x x C ; 

)  
1
2x x ,   

1 1 32
322( ) 3 3 2 21 31

2

xF x C x C x C x x C . 

 2.  ( ) 2cosf x x ,  
 ;1M . 

. : 
( ) 2sinF x x C . 

 ;1M , , 
 x  2sin 1C .  1C .  

 ( ) 2sin 1F x x . 

 3.  
3

2

0

.x dx  

. 
33 3 3 3

2

0 0

3 0 9
3 3 3
xx dx . 

 4. ,  1x , 
4x ,  y x . 

. ,  
. 

 
4

1 1 44 4 1 32
2 2

1 1 1

1

2
1 31
2

xS xdx x dx x  

3 3
32 22 2 24 1 2 1 4

3 3 3
. . 
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 5. ,  y x  
2y x . 

.  
: 

2x x , 
 4x x , 4 0x x , 3( 1) 0x x , 
0x  1x . 

 
1 1 11

2 22

0 0 0

( )S x x dx x dx x dx  

1 13 3
2

00

2 1
3 3 3

xx . . 

 
1.  ( ) 3 cosF x x  –  ( )f x ,  ( )f x  

     
sin x  sin x  3 sinx x  3 sinx x  3 sin x  

2.  ( ) 3sin(2 ) 1F x x  ( )f x .  
 ( )f x . 

   
( ) 3cos(2 )f x x  ( ) 6cos(2 )f x x  ( ) 3cos(2 )f x x  

  
( ) 3cos(2 )f x x x C  ( ) 6cos(2 )f x x x C  

3.  2( ) 3f x x . 
     

6x  x  3x  33x C  36x C  
4.  

10 8   –     1  3f x x x x . 
 F(x) = 10x9 – 8x7 + 1 + C 

 
11 9 2

( ) 13
11 9 2
x x xF x x C  

 
11 9 2

( ) 13
11 9 2
x x xF x C  

 F(x) = 11x11 – 9x9 + 2x2 + 13x + C 

 
11 9 2

( ) 13
11 9 2
x x xF x x C  
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5.  f(x) = – 2cosx + 1. 
   

F(x) = –2sinx +  + C F(x) = – 2sinx + C F(x) = 2cosx + C 
  

F(x) = 2sinx +  + C F(x) = –2sinx + 1 + C 

6.  2

2( )f x
x

. 

     

3

1( )F x C
x

 3

1( )F x C
x

 3

2( )F x C
x

 3

2( )F x C
x

 2( )F x C
x

7.  ( )F x  1( )
3

f x
x

? 

   

2

1( )F x
x

 1( ) ln | |
3

F x x  2

1( )
3

F x
x

 

  
( ) 3ln | |F x x  ( ) ln | 3 |F x x  

8.  
( ) 2 cos2f x x? 

   
sin 2( ) 2

2
xF x x  sin 2( ) 2

2
xF x x  ( ) 2 sin 2F x x x  

  
( ) 2sin 2F x x  ( ) 2 sin 2F x x x  

9.  2( ) 3 1F x x  ( )f x .  
 ( )G x ,  ( )f x . 

   
3( )G x x x  2( ) 3G x x x  ( ) 6G x x  

  
2( ) 3 1G x x  2( ) 3G x x  

10.  ( ) 2 3f x x ,  
 (1; 5). 

   
2( ) 3F x x x  2( ) 3 1F x x x  2( ) 3 4F x x x  

  
2( ) 3 2F x x x  2( ) 3 12F x x x  
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11.  f(x) = sinx  F(x),  
 ( ; 0). 

     
F(x) = sinx F(x) = cosx F(x) = – cosx F(x) = –1 – cosx F(x) = cosx – 1 
12.  ( )  2  3v t t .  

 S(t),  S(1) = 3. 
     

S(t) = t2 + 3t S(t) = t2 + 3 S(t) = t2 + 3t – 1 S(t) = t2 + 3t + 2S(t) = t2 + 3t + 1

13.  2( ) 1f x
x

,  

 (4) 0F . 
   

( ) 4 4F x x x  ( ) 2 4F x x x  ( ) 4 4F x x x  
  

( ) 2 4F x x x  ( ) 4F x x x  

14.  
1

20

0

x dx . 

     

19 21 20 1
20

 1
21

 

15. ,  
2

2

0

3 1x dx . 

     
12 14 18 10 42 

16.  
1

1

( )f x dx , : 
1

2

( ) 1f x dx , 

1

2

( ) 2f x dx . 

     
3 1 0 – 1 – 3 

17.  
2

0

( ) 3f x dx ,  
2

0

( ) 5f x dx . 

     
11 14 2 28 15 
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18.  S ,  
 y = x2    y x . 

     
1

2

0

S x x dx
1

2

0

S x x dx
1

2

0

S x x dx
1

2

0

S x dx
1

0

S xdx  

19.  
 ( )y f x .  

 
. 

A 
1

1

( )f x dx  

 
0 1

1 0

( ) ( )f x dx f x dx  

 
1 0

0 1

( ) ( )f x dx f x dx   

 
0

1

2 ( )f x dx       

 
1

0

2 ( )f x dx  

20.  
( )y f x . . 

 
 
 

A 
2 4

1 2

0 f x dx f x dx  

 
4 2

2 1

0 f x dx f x dx    
4 2

2 1

0f x dx f x dx   

 
4 2

2 1

0f x dx f x dx    
2 4

1 2

0f x dx f x dx  
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21.  
, .  

 
 

 
   

5

0

S f x dx  
5

0

2S f x dx  
3 5

0 3

S f x dx f x dx  

  
3 5

0 3

S f x dx f x dx  
3 5

0 3

S f x dx f x dx  

22.  
 ( )y f x  ( )y g x .  

 
.  

 
 
 
 

   
2

2

( ) ( )S f x g x dx  
2

2

( ) ( )S g x f x dx  
3

2

( ) ( )S f x g x dx  

  
3

2

( ) ( )S f x g x dx  
3

2

( ) ( )S g x f x dx  

23. , 
. 

 
 

   
3

3

3S x dx
3

3

3S x dx
3

3

3S x dx

  
3

3

3S x dx  
3

3

3S x dx  
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24. ,  
 y = x2 – 4 . 

   
4

2

4

4S x dx  
2

2

2

4S x dx  
2 3

2

4
3
xS x dx  

  
4

2

4

4S x dx  
2

2

2

4S x dx  

25.  
, .  

 

 
26. (2013)  

 ( )y f x ,  
 [0; 11]  

 
(0; 11).  

 (1-4)  ( ), 
. 

 
 

1 (8)f  
2 (7)f  
3  

( )y f x  

4 
3

1

( )f x dx  

 
 ;2  
 2; 0,5  
 0,5;2  
 2;4  
 (4; )  

 

 
 

     
1
2

 1 3
2

 2  3  
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27.  
, 
. 

 
 
 
 
 
 
28. (2006) ,  

23y x x .   
, ,  

 OX? 
 
29. : 

1) 
1

2

2

2x x dx ; 2) 
2

3

2tg cosx xdx ; 3) 
3 4

2
0

1
1

x dx
x

. 

30. :  

1) ( ) sin3f x x ; 2) ( ) cos
3
xf x ;  3) 4( ) 6 1f x x ; 

4) 2

1( )
cos 4

f x
x

; 5) 1( )
2 1

f x
x

; 6) 3( )
2 1

f x
x

; 

7) ( ) 2 1f x x ; 8) 0,5 1( ) xf x e ;  9) 2( ) 5 xf x . 
31. : 

1) 
4

0 2 1
dx
x

;   2) 
7

4

3
4 3

dx
x

;   3) 
0

sin
2
xdx . 

32. ,  y = sin x, 
1
2

y , 
6

x , 5
6

x . ,  3 1,7 ,  3 . 

33. , : siny x , cosy x , 

2
x , x . 

34. ,  3y x , 8y , 0x .  



 188 

35. ,  y = 6 – 2x, 
y = 6 + x – x2. 
36. ,  y = x2, 

y = x3.  3S ,  S  –  
. 

37. ,  22y x  
 23y x x . 
38. ,  

2 9y x  2 9y x . 
39. ,  

f(x) = 0,5x2 + 1,  x0 = 2 . 
. 

40.    
0

(8 4 )
a

x dx  

? 
41. (2015)  

 ,  
, 

 3y x , 
0y  x a ,  

12 .  
 

42.  
 32y x  

,  x a .  
  

 40,5 . .?  
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43. (2014)  

 2 2( ) 5
3
bf x ax x .  

 
( )y f x , 0y , 0x , 1x ,  21 . 

 a b . 
 
 
 
 
44.   x a , 

 10y
x

 0y , 2x , 8x ,  

? 

45. (2011)  
7

0

( )f x dx ,  

 ( )y f x . 
 
 
 
 
 
46. ,  

4

0

| 1 |x dx
. 

47. ,  
4

0

1 x dx . 

48. (2011)  
2 2 25x y .  

0
2

5

1 25 x dx . 

 
49. ,  

4
2

4

1 16 x dx . 
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50. ,  
5

2

1

1 6 5x x dx . 

51.  2 6 . 
1.  x  y  

 y  x. 
2.   

 x. 
3.  ( ) 2 6f x . 
4.  ( )F x  f,  

 . 
5.  F . 
6.  2 ( ) 5F x . 

52.  2( ) 1f x x  ( ) 3g x x .  
1.  ( )f x  ( )g x .  
2.  ( )f x . 
3.  ( )g x . 
4.  ( ) ( ) ( )h x g x f x . 
5.  S ,  

 f  g. 
6.  S . 

53.  2( ) 6 9f x x x . 
1.  x  y  

 x  y. 
. 

2.  f. 
3.  f  

. 
4.  f. 
5.  S ,  

 f . 
6.  S . 
 
 
 
 

x y 
0  
 0 

7  

x y 
0  
 0 

1  

 191 

54.  ( )f x x  ( ) 6g x x . 
1.  f. 
2.  g. 
3.  ( ) ( )f x g x . 
4.  f  g  

. 
5.  S ,  

 f, g . 
6.  S . 
55.  3( )f x x  ( ) 4 | |g x x . 

1.  f. 
2.  g. 
3.  ( ) ( )f x g x . 
4.  f  g  

. 
5.  S ,  

 f  g. 
6.  S . 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
    

 16 17 18 19 20 21 22 23 24 25 26 
 1- , 2- , 3- , 4-  

 27 28 29 30 

1 4,5 1) 6; 2) 1; 3) 6 1) 1 cos3
3

x C ; 2) 3sin
3
x C ; 

3) 324(6 1)x C ; 4) 1 tg4
4

x C ; 5) 2 1x C ; 6) 3 ln | 2 1|
2

x C ; 

7) 32 (2 1)
3

x C ; 8) 0,5 12 xe C ; 9)
25

2ln 5

x

C  

 31 32 33 34 35 36 37 38 39 
 1) 2; 2) 2; 3) –2 0,7 1 12 4,5 0,25 0,5 72 1,33 

 40 41 42 43 44 45 46 47 48 49 50 
8 8 3 48 4 38,5 5 5 6,25 8 2 
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 23.  
 

 1.  
 4; 12; 36; … . 

. 1 4b ; 2 12b ; 2 1: 12 : 4 3q b b ; 
6 6

1
6

( 1) 4(3 1) 1456
1 3 1

b qS
q

. 

: 1456. 
 2.  

 0,2; 0,6; 1; … . 
. 1 0,2a ; 2 0,6a ; 2 1 0,6 0,2 0,4d a a ;  

12 1 11 4,6a a d . 1 12
12

0,2 4,612 12 12,28
2 2

a aS . 

: 12,28. 
 
1.  

? 
     

9; 7; 4; 1 – 4; – 2; 0; 1 3; 6; 12; 24 1; 3; 6; 10 3; 5; 7; 9 
2.  ( )na ,  
1 1,5a , 0,4d . 

     
0,3 2,7 – 0,1 0,9 3 

3.  12 ,  
 –  3 , .  

? 
     

21 27 30 33 36 
4.  1,8; 2,2; 2,6;… . 

     
0,8 0,4 – 0,4 – 0,8 3 

5.  ( )na  1 3a , 2 1a .  
 n . 

     
1 4na n  7 3na n  4na n  1 3na n  7 4na n  
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6.  ( )na  n : 
7 3,6na n .  5 3a a . 

     
7,2 3,6 – 7,2 – 7 – 3,6 

7.  ( )na  n  
8 4na n . . 

     
8 4 – 2 – 4 – 8 

8.  ( )na ,  1 14a , 
8 7a . 

     
– 2 – 3 2 3 7 

9.  ( )na ,  5 4a , 
14 50a . 

     
2 4 6 8 – 2 

10.  ( )na ,  
: 4 7a  9 8a . 

     
– 2 – 3 – 1 1 2 

11.  ( )na ,  0,5d , 
 13 12a .  1a . 

     
24 12,5 6 5 4,5 

12.  ( )na ,  
12 23a , 2d . 

     
2 1 – 1 – 2 3 

13.  ( )na ,  
6 16a , 18 52a . 

     
2 1 – 1 – 2 3 

14.  ( )na ,  
 3,8,  1 10,4a , 0,6d . 

     
9 10 11 12 13 
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15. (2012) :  
 (  1000 )  30 ,  

 
25 .  

 180 ? 
     

     
16.   5; 6,2; 7,4; …,  

 11. 
     

5 6 8 10 11 
17.  ( ) :na  1 24a ,  

1,2d .  ? 
     

19 20 21 22 23 
18.  5,3; 4,9; 4,5; … .  

 ? 
     

13 14 15 16 17 
19.  ( ) :na  1 4a , 5 4 2a a .  

 9a . 
     

– 10 – 12 12 14 16 
20.  ( ) :na  1 4a , 5 3 3a a .  

 9a . 
     

– 10 – 12 8 10 12 
21.  ( ) :na  1 3 18a a ,  2d . 

 1a . 
     

5 10 13 15 11 
22.  18 .  10 ,  

 2 , . 
? 

     
432 438 369 486 864 

 195 

23.  ( )nb  1
1

625
b  5q .  

 4b . 
     

1
5

 1
5

 1 – 1 – 5 

24.  ( )nb : 1
1
4

b , 2
1
8

b .  4b . 

     

2 4 1
4

 1
16

 1
32

 

25.  ( nb ),  2 6b  
 q = – 2.  1b . 

     
3 – 3 12 – 6 – 12 

26.  1
256

; 1
128

; 1
64

, … . 

     
1
2

 1
2

 2 – 2 – 4 

27.  ( )nb  4 0,2b ; 5
3
4

b .  

. 
     

15
4

 3
20

 3
8

 4
15

 11
20

 

28. , 
 0q ? 

   
– 25; 20; – 15; 10 – 80; – 40; – 20; – 10 30; 10; – 10; – 30 

  
10; – 20; 40; – 80 – 15; – 30; – 45; – 50 

29.  ( )nb  
5 3 n

nb .  q . 
     

– 3 3 5 1
3

 1
3
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30.  3b  ( )nb ,  
1 40,25, 2b b . 

     
0,5 0,25 – 0,5 – 1 – 2 

31.  0q  )( nb ,  
2 6b , 4 18b . 

     
1,5 3  3 3,5 6 

32.  )( nb ,  4 8b , 
7 64b . 

     
– 8 8 1 – 1 – 2 

33.  192  3
8

, 3
4

, 3
2

,… .  

. 
     

8 9 10 11 12 
34.  

 ( )na ,  1 4,2a , 0,6d . 
35. . 
36.  18 ,  

 2,  20. 
37.  

( )na ,  6 45a , 14 43a . 

38.  
,  4. 

39.  
. ,  

 100. 
40. ,   11  
 374. 

41.  ( )na ,  1 9a  
10 45S . 
42. : 

– 5,6; – 5; – 4,4; … . 
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43.  n  ( )na  

 3,5 6
2n

nS n . . 

44.  ( )na ,  3 6 6,9a a .  
1.  d . 
2.  1a ,  4 1,2a . 
45.  ( )na , : 
4 8 35a a  3 21 65a a . 
46.  d  ( )na , : 
5 9 42a a  3 10 165a a . ,  0d . 
47.  n  3n , 2 2n  4n  

? 
48.   n  2 5n , 2 5n  

 1 3n ? 
49.  2 4 6 2 56 .  

. 
50.  

 – ” :  
;  

1 .,   –  5 .  ,   
;  

;  
.  

 8  
)? 

51. .  
 100 ,  

 –  40 , .  (  
)  14 ? 

52. (2015)  
 1-  

.  
 

.  ( .) 
 11- ,  

 4-  7-  
142  154 . 



 198 

53. (2015)  
450 .  50 , 

,  – 1000  
.  

 1000 .  
 10 ,  

? 
54.  ( )nb ,   
10 89b b , 3 6 504b b  0q . 
55.  ( )nb ,   

30042 bb  10031 bb . 
56.  ( )nb , 

 2 9b , 4 36b  0q . 
57. (2018)  

 45,  – 324.  
. 

58.  1
3

,  

 80. . 
59.  4  

.  20  
. ,  

. 
60.  ,  1x , 

3x  6x . 
 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
     
 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
   
 31 32 33 34 35 36 37 38 39 40 41 
   –13,2 100 495 505 44 5 6545 –3 
 42 43 44 45 46 47 48 49 50 
 –29 22,75 1) –2,3; 2) 5,7 5 4 0 –8 –1 6,6 
 51 52 53 54 55 56 57 58 59 60 
 5040 170 26,7 2 10 139,5 4,5 54 1 3 
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