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2 2x y x−

+
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�DB5AO9 D4J<BA4?PAO9 6OD4:9A<S <@9RF E@OE? CD< 6E9I 

;A4K9A<SI C9D9@9AAOI, >DB@9 F9I, >BFBDO9 B5D4M4RF ;A4@9-

A4F9?< 8DB59= 6 AG?P. 

�4CD<@9D, 6OD4:9A<9 8 6

5
x

x
−

+
 CD< E = −5 A9 <@99F E@OE-

?4, F4> >4> CD< E = −5 ;A4@9A4F9?P 8DB5< 6

5x +
 B5D4M49FES 6 

AG?P. �A4K<F, 84AAB9 6OD4:9A<9 <@99F E@OE? CD< 6E9I ;A4K9-

A<SI C9D9@9AAB=, >DB@9 −5.

 4J<BA4?PA4S 8DB5P 4

362a −
 <@99F E@OE? CD< ?R5OI ;A4-

K9A<SI C9D9@9AAB=, >DB@9 K<E9? −6 < 6, F4> >4> CD< 4 = −6 < 

CD< 4 = 6  ;A4@9A4F9?P 8DB5< B5D4M49FES 6 AG?P.

�1;0ABPR >?@545;5=8S @0F8>=0;P=>9 4@>18 S2;S5BAS 

<=>65AB2> 2A5E 7=0G5=89 2E>4SI8E 2 =55 ?5@5<5==OE, 

:@><5 B5E, :>B>@O5 >1@0I0RB 55 7=0<5=0B5;P 2 =C;P.

�D8@еD. �4=8<F9 B5?4EFP BCD989?9A<S D4J<BA4?PAB= 

8DB5<:

4) 5

4

x

x −
;  5) 

6 1

8

y

y y

−
+( )

;  6) 
7 4

92

a

a

−

+
.

 еLеA8е. 4) �5?4EFPR BCD989?9A<S D4J<BA4?PAB= 8DB5< 
5

4

x

x −
 S6?S9FES @AB:9EF6B 6E9I 89=EF6<F9?PAOI K<E9?, >DB@9 

K<E?4 4, F4> >4> CD< E = 4 ;A4@9A4F9?P 8DB5< B5D4M49FES 6 

AG?P. �B:AB ;4C<E4FP: x ∈ −( ) +( ); ; .4 4

5) �4=89@, CD< >4><I ;A4K9A<SI C9D9@9AAB= ;A4@9A4F9?P 

8DB5< 
6 1

8

y

y y

−
+( )

 B5D4M49FES 6 AG?P. �?S QFB7B D9L<@ GD46A9A<9 

y y +( ) =8 0.  КBDAS@< 84AAB7B GD46A9A<S S6?SRFES K<E?4 −8 

< 0. �A4K<F, B5?4EFPR BCD989?9A<S 8DB5< 
6 1

8

y

y y

−
+( )

 S6?S9FES 

@AB:9EF6B 6E9I 89=EF6<F9?PAOI K<E9?, >DB@9 K<E9? −8 < 0, 

F. 9. y ∈ − −( ); 8   −( )8 0;   0; .+( )  

6) �BE>B?P>G 6OD4:9A<9 42 + 9 S6?S9FES CB?B:<F9?PAO@ 

K<E?B@ CD< ?R5OI ;A4K9A<SI C9D9@9AAB=, FB A9F F4><I ;A4K9-

A<= C9D9@9AAB=, CD< >BFBDOI ;A4@9A4F9?P 8DB5< 
7 4

92

a

a

−

+
 5O? 

5O D469A AG?R. �A4K<F, D4J<BA4?PA4S 8DB5P <@99F E@OE? CD< 

?R5OI ;A4K9A<SI C9D9@9AAB=, F. 9. B5?4EFPR BCD989?9A<S 8DB-

5< S6?S9FES @AB:9EF6B 6E9I 89=EF6<F9?PAOI K<E9?, 4 ∈ R.
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 4J<BA4?PAO9 6OD4:9A<S 13

 0F8>=0;P=O5 2O@065=8S

1. К4><9 <; E?98GRM<I 6O-

D4:9A<=:

4) 6 7
2

3
, ;z xy+

5) 2 xy ;

6) 
x y

x

+

− 6
;

7) 4
1

30

2+ x y;

8) 2x  � S6?SRFES D4J<B-

A4?PAO@<?

�OD4:9A<S 4), 6), 7) < 8) S6?SRFES 

D4J<BA4?PAO@<, F4> >4> EBEF46?9-

AO <; K<E9?, C9D9@9AAOI < EB89D:4F 

89=EF6<S E?B:9A<S, 6OK<F4A<S, G@AB-

:9A<S < 89?9A<S. 

�OD4:9A<9 5) A9 S6?S9FES D4J<B-

A4?PAO@, F4> >4> EB89D:<F 89=EF6<9 

<;6?9K9A<S >BDAS <; 6OD4:9A<S E 

C9D9@9AAO@<.

2. К4><9 <; E?98GRM<I 6O-

D4:9A<=:

4) 0 2
3

, ;x
x

+  5) 
2 2 4x y

x

−
;

6) 
x y

x y

−
+

5

2
;  7) 

4

3

− y
;

8) 
y

x

+

−
5

4 6
 � S6?SRFES 8DB5-

AO@< D4J<BA4?PAO@<?

�OD4:9A<S 5), 6), 8) S6?SRFES 8DB5-

AO@< D4J<BA4?PAO@<, F4> >4> EB-

EF46?9AO <; K<E9?, C9D9@9AAOI, 

A4FGD4?PAOI EF9C9A9= C9D9@9AAOI 

E CB@BMPR 89=EF6<= E?B:9A<S, 6O-

K<F4A<S, G@AB:9A<S < EB89D:4F 89=-

EF6<9 89?9A<S A4  D4J<BA4?PAB9 6O-

D4:9A<9 E C9D9@9AAO@<.

3. К4><9 <; E?98GRM<I 6O-

D4:9A<=: 

4) 14

15

c
;  5) 2

24

x

x +
;

6) 6

5p −
;  7) m

m6 32 +
;  

8) 8

9c
 � S6?SRFES D4 J<B-

A4?PAO@< 8DB5S@<?

�OD4:9A<S 4) � 8) S6?SRFES D4J<B-

A4?PAO@< 8DB5S@<, F4> >4> >4:8B9 

<; A<I CD98EF46?S9F EB5B= 8DB5P, 

K<E?<F9?P < ;A4@9A4F9?P >BFBDB= S6-

?SRFES @AB7BK?9A4@<.

4. �4=8<F9 ;A4K9A<9 6OD4-

:9A<S:

4) x

x

+

−
3

3
 CD< x = 0;

5) a
a

+
−
8

1
 CD< a =

1

2
;

6) 2

3 2

m n

m n

−
+

 CD< m = 4, n = −5.

4) �B8EF46<@ x = 0 6 6OD4:9A<9 x

x

+

−
3

3
 

< CB?GK<@: x

x

+

−
3

3
 = 0 3

0 3
1

+

−
= − .

5) �D< a =
1

2
 <@99@:

a
a

+
−
8

1
 = 1

2

8
1

2
1

+
−

 = 1

2
8

1

2
+ −( )  = 

= 
1

2
16−  =  −15,5.

6) �E?< m = 4, n = −5, FB 2

3 2

m n

m n

−
+

 = 

= 
2 4 5

3 4 2 5

− −( )
+ −( )

 = 8 5

12 10

+

−
 = 13

2
6 5= , .
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�1;0ABP >?@545;5=8S @0F8>=0;P=>3> 2O@065=8S

5. �4=8<F9 B5?4EFP BCD989-

?9A<S D4J<BA4?PAB= 8DB5<: 

4) x

x

+

−
5

6 2
;

5) 2 7

2

x

x x

−
+( )

;

6) x

x

+

−
15

162
.

4) �4=89@, CD< >4>B@ ;A4K9A<< C9D9-

@9AAB= ;A4@9A4F9?P 8DB5< B5D4M49F-

ES 6 AG?P. �?S QFB7B D9L<@ GD46A9-

A<9 6 − 2x = 0; x = 3.

�5?4EFPR BCD989?9A<S 84AAB= 8DB5< 

S6?S9FES @AB:9EF6B 6E9I 89=EF6<-

F9?PAOI K<E9?, >DB@9 K<E?4 3, F. 9. 

x ∈ −( ); 3   3; ;+( )
5) x x +( ) ≠2 0; x ≠ 0; x ≠ −2. �5?4E-

FPR BCD989?9A<S 84AAB= 8DB5< S6-

?S9FES @AB:9EF6B 6E9I 89=EF6<F9?P-

AOI K<E9?, >DB@9 K<E9? −2 < 0, F. 9. 

x ∈ − −( ); 2   −( )2 0;   0; ;+( )

6) E2
 − 16 ≠ 0; x x−( ) +( ) ≠4 4 0;  E ≠ 4, 

E ≠ −4. �5?4EFPR BCD989?9A<S 84AAB= 

8DB5< S6?S9FES @AB:9EF6B 6E9I 89=EF-

6<F9?PAOI K<E9?, >DB@9 K<E9? −4 < 4. 

�A4K<F, x∈ − −( ); 4   −( )4 4;   4; .+( )

6. �4=8<F9 B5?4EFP BCD989-

?9A<S D4J<BA4?PAB7B  6OD4-

:9A<S: 

4) E3
 − 4E2

 + 2; 

5) 5

1

6

3x

x

x−
+

+

+
.  

4) �OD4:9A<9 E3
 − 4E2

 + 2 S6?S9FES J9-

?O@ D4J<BA4?PAO@, 97B B5?4EFPR BC-

D989?9A<S S6?S9FES @AB:9EF6B 6E9I 

89=EF6<F9?PAOI K<E9?, F. 9. E ∈ R. 

5) �A4@9A4F9?P C9D6B= 8DB5< B5D4-

M49FES 6 AG?P CD< E = 1, 4 ;A4@9A4-

F9?P 6FBDB= 8DB5< D469A AG?R CD< 

E = −3. �A4K<F, B5?4EFPR BCD989?9A<S 

84AAB7B 6OD4:9A<S  S6?S9FES @AB-

:9EF6B 6E9I 89=EF6<F9?PAOI K<E9?, 

>DB@9 K<E9? 1 < −3. "4><@ B5D4;B@, 

x ∈ − −( ); 3   −( )3 1;   1; .+( )

1. �9DAB ?<, KFB J9?B9 D4J<BA4?PAB9 6OD4:9A<9 A9 EB89D:<F 89=-

EF6<S 89?9A<S? 

2. � >4>B= B5?4EF< A4 D<EGA>9 1 A4IB8SFES @AB7BK?9AO?

1.4. �; 6OD4:9A<= 5

7 2

x

y
;  2

5 4

3a b− ;  12 + m

n
;  2

9 7x −
;  

y

y

−
+

3

3
;  

2 4 5 6, ;a b  5 ab ;  
c c

c

4 2 3+ +
;  

x xy2

6

−
;  5

7
 6O59D<F9: 4) J9?O9 D4-

J<BA4?PAO9 6OD4:9A<S; 5) 8DB5AO9 D4J<BA4?PAO9 6OD4:9-

A<S; 6) D4J<BA4?PAO9 8DB5<.
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1.5. �D<698<F9 CD<@9D D4J<BA4?PAB= 8DB5<, S6?SRM9=ES:

4) J9?O@ D4J<BA4?PAO@ 6OD4:9A<9@;

5) 8DB5AO@ D4J<BA4?PAO@ 6OD4:9A<9@.  

1.6. �4=8<F9 ;A4K9A<9 D4J<BA4?PAB= 8DB5< 
m m

m

2 5

2 1

+

−
 CD<:

4) F = −2; 5) F = 0.

1.7. '9@G D46AB ;A4K9A<9 D4J<BA4?PAB= 8DB5< 
4

2 5

a b

a b

−
+

,  9E?<:

4) 4 = −3, b = 1; 5) a = 0,1, b = −0,3?

1.8. �CD989?<F9, D4J<BA4?PAO@ <?< <DD4J<BA4?PAO@ 

K<E?B@ S6?S9FES ;A4K9A<9 6OD4:9A<S:

4) b
b

b
− −

+

3 1

12
,  9E?< b = 7;

5) 
x x

x

3 2

3

3− − ,  9E?< x = 3;

6) 
x

y

y

x

+ −
−

−5 1

3
,  9E?< x = −2,5, y = 10;

7) 
a b

a b

a b

a b

−
+

+

−
− ,  9E?< a = 10,  b = 7.  

1.9. �D<698<F9 CD<@9D ;A4K9A<= C9D9@9AAOI a < b, CD< 

>BFBDOI ;A4K9A<9 D4J<BA4?PAB= 8DB5< 
a

b

+ 1
 S6?S9FES:

4) J9?O@ K<E?B@; 5) 8DB5AO@ K<E?B@;

6) BFD<J4F9?PAO@ K<E?B@; 7) <DD4J<BA4?PAO@ K<E?B@.  

1.10. �4=8<F9 ;A4K9A<9 HGA>J<< y
x x

x
=

−
−

2

3
 CD< ;A4K9A<< 

4D7G@9AF4, D46AB@:

4) 1; 5) 2 1

3
;  6) 1,5; 7) 2 3+ .

�O59D<F9 <; QF<I ;A4K9A<=: 1) J9?O9; 2) D4J<BA4?PAO9; 

3) <DD4J<BA4?PAO9. 

1.11. �4=8<F9 B5?4EFP BCD989?9A<S D4J<BA4?PAB= 8DB5<: 

4) 
x

x

−
−

1

4
;  5) 

3 5

1 5

c

c

+

−
;  6) 

8 5m

m

−
;  7) 8

2x x( )
;

+

8) 
12 7

82

a

a a

+

−
;  9) 

8 1

3 2

b

b b

−
− +( )( )

;  :) 
5

92

y

y −
;  ;) 

3 1

72

a

a

−

−
;

<) 
x + 4

12
;  >) 9

72n +
;   ?) 6

2 12

x

x +
;  @) 

12 1
2

c

c

�
.

1.12. �D<698<F9 CD<@9D D4J<BA4?PAB= 8DB5<, B5?4EFPR 

BCD989?9A<S >BFBDB= S6?S9FES @AB:9EF6B 6E9I 89=EF6<F9?P-

AOI K<E9?, >DB@9: 4) K<E?4 5; 5) K<E9? −4 < 2; 6) K<E9? 0 < 15.  
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1.13. �4=8<F9, CD< >4><I ;A4K9A<SI C9D9@9AAB= <@99F 

E@OE? 6OD4:9A<9:

4) x x2 8 5+ − ;  5) x
x

+
− 4

7
;  6) 

x

x x

−
−

+
6 5

2
;

7) 
2 1

3 2

7

4

x

x

x

x

−
+

−
−

− ;  8) 5

3

8

12x x x+ −
+ ;  9) 9

25

7

162 2x x− +
+ .

1.14. �4=8<F9 B5?4EFP BCD989?9A<S 6OD4:9A<S: 

4) 
3 1

2

x

x

−
+

;  5) 
x

x

x

x

− +

−
+

4 9 1

2 3
;  6) 3

8 2x x+
;

7) 
x

x x

+

− +

4

6 92
;  8) x

x

x
2 1 9−

+ ;  9) 7

5

3
2 2x x−

+ .

1.15*. �;69EFAB, KFB 3a − 12b = 1. �4=8<F9, 9E?< QFB 6B;-
@B:AB, ;A4K9A<9 6OD4:9A<S: 

4) a − 4b; 5) 5

6 24a b−
;  6) 

8 2

7

b a−
;  7) 3

8 162 2a ab b− +
.

1.16*. �OSEA<F9, <@99F ?< E@OE? 6OD4:9A<9 x

x
4

4−
 CD<:

4) x = 0; 5) x = 1; 6) x = −1; 7) x = 0,5. 

�E?< <@99F, FB A4=8<F9 ;A4K9A<9 6OD4:9A<S CD< QF<I 

;A4K9A<SI C9D9@9AAOI.

1.17*. �4=8<F9 B5?4EFP BCD989?9A<S 6OD4:9A<S:

4) x

x
1

5−
;  5) x

x
x

− 9
.

1.18. �; 6OD4:9A<= 12x2 − xy; 
a

a

+

−
2

2
;  48n m

n
− ;  

8 2

3 4

x

x

+

−
;  

y2 18

6

−
;  7 mn ;  8m2n; 

b b

b

3 5 4

3

− +
;  1

9
 6OC<L<F9 6E9:

4) J9?O9 D4J<BA4?PAO9 6OD4:9A<S;

5) D4J<BA4?PAO9 8DB5<.

1.19. �CD989?<F9, K9@G D46AB ;A4K9A<9 8DB5< 
x x

x

2 5

1

−
−

,  9E?<:

4) x = −3; 5) x = 0.

1.20. �4=8<F9 ;A4K9A<9 6OD4:9A<S 
3

3

m n

m n

+

−
 CD<:

4) m = 2, n = −5; 5) m = −0,5, n = −0,4.
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1.21. �4=8<F9 ;A4K9A<9 6OD4:9A<S:

4) 
5 3

4 1
3

a

a
a

−
+

− ,  9E?< a = 0,25; 5) 2 5 3 2

b
b− ,  9E?< b = 5.

1.22. �CD989?<F9, >4><9 <; ;A4K9A<= HGA>J<< y
x

x
=

−

+

2 1

52

CD< ;A4K9A<< 4D7G@9AF4, D46AB@: 4) −2;  5) 0,5; 6) 3  � S6?S-

RFES J9?O@<; D4J<BA4?PAO@<; <DD4J<BA4?PAO@< K<E?4@<. 

1.23. �4=8<F9 B5?4EFP BCD989?9A<S D4J<BA4?PAB= 8DB5<: 

4) 
a

a

+

−
4

6
;  5) 

9 5

2 1

x

x

−
+

;  6) 
7 4n

n

+
;  7) 

12 1

3

y

y y

−
−( )

;

8) 9

82c c−
;  9) 

x

x x

+

−( ) +( )
3

5 1
;  :) 9

162

d

d −
;  ;) 

15 2

52

c

c

+

−
;

<) 
a2 9

8

−
;  >) 

x

x

−

+

6

52
;  ?) 8

3 22

m

m +
;  @) 3 5

2

x

x

−
.

1.24. �4=8<F9, CD< >4><I ;A4K9A<SI C9D9@9AAB= <@99F 

E@OE? 6OD4:9A<9: 

4) x x2 9 1− + ;  5) 3
8 1

5
x

x− +
;  6) 

x

x x

+

−
−7

5

2 ;

7) 
x

x

x

x

+

− +
+

4

5 1

6

2
;  8) 12

8

5

62x x x− +
+ ;  9) 7

36

8

492 2x x− +
− .

1.25*. �4=8<F9, 9E?< QFB 6B;@B:AB, ;A4K9A<9 6OD4:9A<S 
x

x
x

− 16
 CD<:

4) x = 0; 5) x = 1; 6) x = 4; 7) x = −4. 

1.26. �; 8DB59= 5

45
;  3

17
;  2

21
;  7

91
;  6

48
 6O59D<F9 6E9 A9EB-

>D4F<@O9 8DB5<. 

1.27. �;546PF9EP BF <DD4J<BA4?PABEF< 6 ;A4@9A4F9?9 8DB5<:

4) 8

2
;  5) 12

5 1�
.

1.28.  4;?B:<F9 A4 @AB:<F9?< >648D4FAO= FD9IK?9A: 

4) x2 − 4x + 3; 5) 2x2 + 5x + 3.

1.29. � C9D6O= 89AP @474;<AB@ CDB84AB 60 % CBEFGC<6-

L97B FB64D4, 4 6B 6FBDB= � 30 % BEF4F>4. �4=8<F9, E>B?P>B 

CDBJ9AFB6 CBEFGC<6L97B FB64D4 BEF4?BEP A9CDB84AAO@.
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§ 2. �A=>2=>5 A2>9AB2> @0F8>=0;P=>9 4@>18
!>:@0I5=85 @0F8>=0;P=OE 4@>159

1.30.  4;?B:<F9 A4 @AB:<F9?< @AB7BK?9A:

4) 2 4 2 3x y x y− ;  5) x x x3 23 3− + − .  

1.31. !B>D4F<F9 8DB5<: 4

10
,  12

16
,  25

35
,  180

300
.

1.32. �4=8<F9 � < B, 9E?< D469AEF6B x2 − 2x − 8 = (x − A)(x + B) 

S6?S9FES FB:89EF6B@.
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y = x + 2 CD< E ≠ 2. �D4H<>B@ 84AAB= HGA>-

J<< S6?S9FES CDS@4S y = x + 2 59; FBK-

>< (2; 4). 

1. �CD989?<F9 B5M<= @AB:<F9?P K<E?<F9?S < ;A4@9A4F9?S D4J<B-

A4?PAB= 8DB5<: 

4) 
7

14

2 4a b

a
;  5) 

6 15

3

a b

c

+
;  6) 

ax bx

cx dx

+

+
.

2. �; 84AAOI D469AEF6 6O59D<F9 D469AEF64, 69DAO9 CD< 6E9I ;A4K9A<-

SI 6IB8SM<I 6 A<I C9D9@9AAOI <; B5?4EF< BCD989?9A<S 8DB5<: 

4) 
2

2

a

b

a

b
= ;  5) 

x

x

x2

3 3
= ;  6) 

3
2

a

a
a= ;  7) 

3
3

a

a
= .
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3. �4 >4>B9 6OD4:9A<9 AG:AB G@AB:<FP K<E?<F9?P < ;A4@9A4F9?P 

8DB5< 
x y

x

−
−1

,  KFB5O CB?GK<FP 8DB5P EB ;A4@9A4F9?9@ x
2
 − x? 

1.33. �ECB?P;GS BEAB6AB9 E6B=EF6B 8DB5<, CD<698<F9 8DB5P: 

4) x

y
 > ;A4@9A4F9?R 5y; y2; −y; yz; 2xy; 

5) 
a b

ab

−
 > ;A4@9A4F9?R 3ab; a2b; ab3; −ab; a2b2;

6) c

c d−
 > ;A4@9A4F9?R 7c − 7d; d c d−( );  d − c; c d−( )

2
;  c2 − d2;

7) 
m

m

−
+

2

2
 > ;A4@9A4F9?R 3m + 6; −m − 2; m2 + 2m; m +( )2

2
;  

m2 − 4.

1.34. �D<698<F9 > ;A4@9A4F9?R: 

4) 6a6 8DB5P 5

a
;  b

a2 2
;  

a b

a

−

6 5
;  

5) x −( )4
3

 8DB5P 3

4x −
;  

x

x

−
−

1

4
;  5

8 162x x− +
;  

6) 3m2 − 3n2 8DB5P m

m n+
;  7

3 3m n+
;  

m n

n m

−
−

2
.

1.35. �9DAB ?<, KFB B8ABK?9A 5a2b2 S6?S9FES B5M<@ @AB-

:<F9?9@ K<E?<F9?S < ;A4@9A4F9?S 8DB5<: 

4) 10

15

2 2

2 2

a b c

a b d
;  5) 25

15

3 2

2 3

a b

a b
;  6) 5

35

4

2 5

a b

a b
;  7) 20

5

2 4 3

5 2

a b d

a b
?

1.36. �CD989?<F9 6OD4:9A<9, A4 >BFBDB9 @B:AB D4;89?<FP 

K<E?<F9?P < ;A4@9A4F9?P 8DB5<, KFB5O EB>D4F<FP 8DB5P: 

4) 7

14

a

b
;  5) 12

4

2

3

a

a
;  6) 8

20 2

ab

a b
;  7) 18

12

4 2

2 2 3

a b c

a b c
.   

1.37. �CD989?<F9 B5M<= @AB:<F9?P K<E?<F9?S < ;A4@9A4-

F9?S 8DB5< < EB>D4F<F9 8DB5P:  

4) 15

3

a ;  5) 6

18b
;  6) 8

9

c

c
;  7) 15

35

d

d
;

8) 8

20

a

b
;  9) 

5

4

xy

x
;  :) 7

21

m

mn
;  ;) 

5

45

xy

yz
.

1.38. !B>D4F<F9 D4J<BA4?PAGR 8DB5P, <ECB?P;GS 4?7BD<F@:  

4) ab

ab

2

;  5) 
xyz

x y2 2
;  6) 6

18

2 2m n

mn
;  7) 3

12 3

ab

ab
;

8) a bc

ab

4

2
;  9) m n k

m n k

2 3 5

5 3
;  :) 

36

24

8 5

10 2 4

x y z

x y z
;  ;) 3 6 9 4

5 10 3

a b c

a b c
.
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1.39. !B>D4F<F9 D4J<BA4?PAGR 8DB5P:

4) a

a

4

5−
;  5) −x

x

8

6
;  6) cd

c

2

3−
;

7) −mn

m3
;  8) −4

6

2 3a b

ab
;  9) 

−

−

15

20

2 5 6

3 4 5

x y z

x y z
.  

1.40. !B>D4F<F9 D4J<BA4?PAGR 8DB5P, <ECB?P;GS 4?7BD<F@: 

4) 
4

8

x y

x

−( )
;  5) 15

3

m

m n+( )
;  6) 

8

3

a b

a b

+( )
+( )

;

7) 
3 1

5 1

2a x

a x

−( )
−( )

;  8) 
5 3

3
2

c

c

−( )

−( )
;  9) 

7 4

4

3

5

a b

b

+( )

+( )
.

1.41.  4;?B:<F9 A4 @AB:<F9?< K<E?<F9?P < ;A4@9A4F9?P 

8DB5< < EB>D4F<F9 8DB5P:

4) 
3 3

6

a b

a

−
;  5) 7

7 14

x

x y+
;  6) 

xy xz

xy

+
;

7) 2

2 6

2

3 2

a b

a b a b−
;  8) 

3 3

6

m n

m n

−
+( )

;  9) 
9 2

3 6

2a a b

a b

−( )
−

;

:) 
3 6

5 10

x y

x y

+

+
;  ;) 

5

5 2

n m

n mn

−

−
;  <) 

7 14

2
2

a b

a b

−

−( )
;

>) 
2 3

2 3

3
c d

ac ad

+( )
+

;  ?) 
3

3

2 2

4

x y x z

y z

�

( � )
;  @) 

5 6

5 30

2a c d

ac ad

( )
.

+

+

1.42. !BEF46PF9 C?4A D9L9A<S < A4=8<F9 ;A4K9A<9 6OD4-

:9A<S:  

4) 
a a

a

3 2

2

+
 CD< a = 8,9; 5) 3 2

4 2

x

x x−
 CD< x = 2 3;  

6) 
b b

b

5 3

2 1

−

−
 CD< b = 0,25; 7) 

y y

y y

3 2

2 3

−

+
 CD< y = 1

12
.   

1.43.  4;?B:<F9 A4 @AB:<F9?< K<E?<F9?P < ;A4@9A4F9?P 

8DB5< < EB>D4F<F9 8DB5P:  

4) 
4 12

5 15

a b

a b

−
−

;  5) 
2 10

52

x y

x xy

−

−
;  6) 

c c

cd d

2 3

3

−
−

;

7) 
x xy

y xy

2

2

+

+
;  8) 

m

m

2 16

2 8

−
+

;  9) 
a a

a

2

2

5

25

−

−
;

:) 
x x

x

2 4 4

2 4

+ +

+
;  ;) 

m mn

m mn n

2

2 2

6

12 36

−

− +
;  <) 

25 1

25 10 1

2

2

c

c c

−

+ +
;

>) 
b b

b

2

2

6 9

9

− +

−
;   ?) 

x xy y

x y

2 2

2 2

8 16

16

+ +

−
;  @) 

12 3

4 4 1

2

2

a

a a

−

− +
.

1.44. �4@9A<F9 6OD4:9A<9 D46AO@ 9@G F4>, KFB5O C9D98 

8DB5PR A9 5O?B ;A4>4 «@<AGE»: 
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4) −
−
+

m n

m n
;  5) −

+

−
x y

y z
;  6) −

− −c d

cd
;

7) −
−a b

ab2
;  8) −

− −
5bc

b c
;  9) −

−
7z

y x
.   

1.45. �6G@S ECBEB54@< ;4@9A<F9 6OD4:9A<9 D46AO@ 9@G 

F4>, KFB5O C9D98 8DB5PR EFBS? ;A4> «@<AGE»: 

4) 
x y

y z

−
−

;  5) 
− −

−
m n

m k
;  6) 

c d

b c

−
− −

;  7) 
a b

a c

+

−
.

1.46. �; 84AAOI 8DB59= 6O59D<F9 8DB5P, FB:89EF69AAB D46-

AGR 8DB5< 
2 5

7

3
a b

a b

−( )
−

:

4) 
5 2

7

3
b a

a b

−( )
−

;  5) −
−( )
−

5 2

7

3
b a

b a
;

6) 
5 2

7

3
b a

b a

−( )
−

;  7) −
−( )
−

2 5

7

3
a b

a b
.   

1.47. !B>D4F<F9 8DB5P:  

4) 
m n

n m

−
−

;  5) 
c d

d c

−
−( )3

;  6) 
5 5

7 7

x y

y x

−
−

;

7) 
a ab

b a

2 5

20 4

−
−

;  8) 
3 9

12 4

2

2

m m

m m

−

−
;  9) 

b b

b b

5 4

5 6

−

−
;

:) 
36

5 30

2−
−

x

x
;  ;) 

5

25

2

2

a a

a

−

−
;  <) 

m m

m

2 6 9

6 2

− +

−
;

>) 
16

8 16

2

2

−

− +

y

y y
;    ?) 

x x

x

2

2

2 1

2 2

− +

−
;  @) 

25

2 20 50

2

2

−

− +

a

a a
.

1.48. �ECB?P;G=F9 EB>D4M9A<9 8DB5< 8?S D4J<BA4?PAB7B 

6OK<E?9A<S ;A4K9A<S 6OD4:9A<S: 

4) 
x

x

2 9

3

−
−

 CD< x = 5,65; 5) 
3 15

25

2

2 2

a ab

b a

−

−
 CD< a = 15, b = 31;

6) 
m m

m m

2

3

9

81

−

−
 CD< m = 21. 

1.49. �D<@9A<F9 8?S D4;?B:9A<S K<E?<F9?S < ;A4@9A4F9-

?S 8DB5< A4 @AB:<F9?< ECBEB5 7DGCC<DB6><, 9E?< QFB A9B5IB-

8<@B, < EB>D4F<F9 8DB5P:  

4) 
xy x y

y

+ − −
+

3 3

5 5
;  5) 

ab b a

a

− − +

−
4 2 8

20 5
;

6) 
mn m n n

m n

− + −

−

2

2 2
;  7) 

16

4 4

2

2

−

− − +

a

a ab a b
;
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8) 
a ab b a

a a

2

2

2 2

4 4

− + −

− +
;  9) 

ax ay by bx

ay ax by bx

− − +

− − +
;

:) 
3 3 5 5

5 3 5 3

y xy x

x xy y

− + −
+ + +

;  ;) 
6 15 8 20

12 9 16 12

2

2

a ab ac bc

a ab ac bc

+ − −

− − +
.

1.50. �BECB?P;G=F9EP HBD@G?B= D4;?B:9A<S >648D4FAB7B 

FD9IK?9A4 A4 @AB:<F9?< < EB>D4F<F9 8DB5P:  

4) 
x x

x x

2

2 2 3

−

+ −
;  5) 

x x

x

2

2

5 4

16

− +

−
;  6) 

x x

x x

2

2

4 4

6 8

− +

− +
;

7) 
7 6 1

7 1

2x x

x

− −
+

;  8) 
2 1

10 22

a

a a

−

− −
;  9) 

2 5 3

1 4

2

2

x x

x

− −
−

;

:) 
6 7

13 10 3

2

2

x x

x

+ −
− −

;  ;) 
2 5 2

2 3 6

2a a

ab b a

− +

− − +
.   

1.51. !B>D4F<F9 D4J<BA4?PAGR 8DB5P: 

4) 
5 5

2
m n

m n

+( )
+

;  5) 
− −( )

+

3 3
2

a b

a b
;  6) 

2 2

7 7
2

x y

y x

−

−( )
;

7) 
− −( )

−

2 2
2

2 2

c d

c d
;  8) 

9

2 6

2 2

2

y x

x y

−

−( )
;  9) 

5 5

4 4

2

2

a b

a b

+( )

− −( )
.

1.52*. �BEFDB=F9 7D4H<> HGA>J<<:

4) y
x

x
=

−
+

2 9

3
;  5) y

x x

x
=

−5 10

5

2

;

6) y
x x

x
=

− +

−

2 8 16

4
;  7) y

x x

x
=

+ −
+

2 12

4
.

1.53*. �B>4:<F9 FB:89EF6B: 

4) 
m n m n

mn

−( ) − +( )
= −

2 2

4
1;  5) 

x xy

x y

x x

x

2 3

2 1

+

+

−

−
= .

1.54*. !B>D4F<F9 8DB5P 
3 6 3

3 3

3 2 2

3

x x y xy

x y

− +

−( )
.

1.55*. �B>4:<F9, KFB ;A4K9A<9 8DB5< 
x y x y

xy y

−( ) − −( )

−

2 2

2

3

2 4
 A9 

;46<E<F BF ;A4K9A<= C9D9@9AAOI.

1.56*. !B>D4F<F9 D4J<BA4?PAGR 8DB5P 
x x

x x

2

2

7 11 77

3 7 21

− +( ) +

+ −( ) −
.  

1.57*. #CDBEF<F9 6OD4:9A<9 
4 5 2 16 25 4 5

4 5 2 16 25 4 5

2 2 2

2 2 2

x x x

x x x

+( ) + −( ) + −( )

+( ) − −( ) + −( )
.  

1.58*. !B>D4F<F9 8DB5P: 

4) 
5 4

7 10

2 2

2 2

a ab b

b ab a

− −

+ +
;  5) 

20 8

5 6

2 2

2 2

a ab b

b ab a

+ −

+ +
.  
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К4>B= ECBEB5 D4;?B:9A<S @AB7BK?9AB6 A4 @AB:<F9?< 6O 

<ECB?P;B64?<?

1.59*. �D<698<F9 D4J<BA4?PAGR 8DB5P > A9EB>D4F<@B= 8DB5<: 

4) 
3 12 12

4

4 3 2

3

x x x

x x

− +

−
;  5) 

x x

x x x

4 2

3 2

2 3

2 2

+ −

− − +
.

1.60*. !B>D4F<F9 8DB5P: 

4) 
b

b b

4

2

4

2 2

+

− +
;  5) 

a a

a a

2

4 2

1

1

− +

+ +
.

1.61*. �4=8<F9 ;A4K9A<9 6OD4:9A<S 
4 81 4

9 2

2 2

2
xy x y

y x
x

+ − −
+ −

−
CD< x = 18,05; y = −232.

1.62. �ECB?P;GS BEAB6AB9 E6B=EF6B 8DB5<, CD<698<F9 8DB5P:

4) 3

a
 > ;A4@9A4F9?R 4a; a2; −a; ab; 

5) 
x y

x

+
 > ;A4@9A4F9?R −5x; x2; −x; xy;

6) 
b

b

+

−
3

3
 > ;A4@9A4F9?R 2b − 6; b2 − 3b; 3 − b; (b − 3)2; b2 

− 9.

1.63. �D<698<F9 8DB5< 4

a b+
;  

a b

b a

−
−

8
 > ;A4@9A4F9?R a2 − b2. 

1.64. �CD989?<F9 B5M<= @AB:<F9?P K<E?<F9?S < ;A4@9A4-

F9?S 8DB5<: 

4) 5

15

m

n
;  5) 18

12

4

6

m

m
;  6) 3

18 2

mn

m n
;  7) m n k

m n k

7 5

3 4 66
.

1.65. �ECB?P;GS 4?7BD<F@, EB>D4F<F9 8DB5P: 

4) 24

3

b ;  5) 3

5

a

a
;  6) 7

3

cd

c
;  7) 

−5

10 2

xy

x
;

8) ab

bc
;  9) 3

3 3

mn

m n
;  :) 

7

21

4 3

5 2

x y

x y
;  ;) −

−
a b c

abc

2 4

;

<) bc d

b c

5

2 5
;  >) 

7 9 4 7

8 5 6

x y z

x y z
;  ?) 15

5

3 4 5

2 3 4

a b c

a b c
;  @) 

8

24

2 3

2 4 3

xy z

x y z
.

1.66. !B>D4F<F9 D4J<BA4?PAGR 8DB5P:  

4) 
5

15

a b

b

+( )
;  5) 3

9 2

x

x y−( )
;  6) 

4 4

2

c d

c

+
;

7) abc

ab ac−
;  8) 

3 3

12 12

a b

a b

−
−

;  9) 
3 12

4
2

x

x

+

+( )
;

:) 
m n

m mn

−

−

6

62
;  ;) 4

4 82

ab

a b ab−
;   <) 

9 6

3

2 2x y xy

xy

�
.
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1.67. �4=8<F9 ;A4K9A<9 6OD4:9A<S: 

4) 
b b

b

4 3

4

−
 CD< b = 2

7
;  5) 

a a

a

6 4

2 1

+

+
 CD< a = 2 5.

1.68.  4;?B:<F9 A4 @AB:<F9?< K<E?<F9?P < ;A4@9A4F9?P 

8DB5< < EB>D4F<F9 8DB5P:  

4) 
5 10

3 6

m n

m n

+

+
;  5) 

8 2

4 2

a b

a ab

−

−
;  6) 

2

2

2

2

x xy

xy y

−

−
;  

7) 
b

b

2 25

3 15

−
−

;  8) 
m m

m

2

2

6

36

−

−
;  9) 

a a

a

2 8 16

3 12

+ +

+
;  

:) 
x

x x

2

2

1

2 1

−

− +
;  ;) 

9 6 1

9 1

2

2

b b

b

+ +

−
;   <) 

4 9

4 12 9

2 2

2 2

a b

a ab b

�
.

− +

1.69. �4@9A<F9 6OD4:9A<9 D46AO@ 9@G F4>, KFB5O C9D98 

8DB5PR A9 5O?B ;A4>4 «@<AGE»: 

4) − −
+

x

x

2

3
;  5) − +

−
a

a

6

3
;  6) − − −

−
m

m

5

3
;  7) − −b

b

4

4
.   

1.70. �6G@S ECBEB54@< ;4@9A<F9 6OD4:9A<9 D46AO@ 9@G 

F4>, KFB5O C9D98 8DB5PR EFBS? ;A4> «@<AGE»:  

4) 
m n

n k

−
−

;  5) 
− −
−

a b

c d
;  6) 

x y

x z

−
+

.  

1.71. !B>D4F<F9 8DB5P: 

4) 
a b

b a

−
−( )6

;  5) 
4 4

5 5

m n

n m

−
−

;  6) 
x xy

y x

2 3

12 4

−
−

;

7) 
a a

a a

3 2

2

−

−
;  8) 

c

c

2 49

14 2

−
−

;  9) 
2 8

16

2

2

b b

b

−

−
;  

:) 
10 5
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1.115. #CDBEF<F9 6OD4:9A<9: 

4) 3

2

2 5

4

5

22c

c

c c+

−

− −
+ + ;  5) 

a

a

a

a a

+

+

+

− −
− +

6

4 8

2

4 8

5

42
.  

1.116. �4=8<F9 ;A4K9A<9 6OD4:9A<S: 

4) 2

1

1

2 2

1

3 32

x

x

x

x

x

x−

+

−
−
+

+ −  CD< x = 0 3, ;

5) 1 2

2

4

42 2 2a

a b

ab a

a

a b
− −+

− −
 CD< a = 7,  b = −5 7.

1.117. �D<@9A<F9 HBD@G?O EB>D4M9AAB7B G@AB:9A<S 8?S 

D4;?B:9A<S A4 @AB:<F9?< ;A4@9A4F9?9= 8DB59= < 6OCB?A<F9 

89=EF6<S: 

4) 1

22 2x y

y

x xy y+ + +
− ;  5) m

m m

m

m

2

2 2 1 1− + −
+ ;

6) 
3 1

3 15

2 10

10 252

x

x

x

x x

+

−
−

− +
− ;  7) a

a

a

a a64

1

16 642 2−

−

− +
+ .

1.118. �4=8<F9 ;A4K9A<9 6OD4:9A<S 3

5 20

5

8 162a

a

a a−
−

− +
−  

CD< 4 = 4,1.  

1.119. �4@9A<F9   F4><@ 86GK?9AB@, CD< >BFBDB@ 69DAB 

D469AEF6B 10

2

5
2 2 2 2 2a ab b b a

 

a b a b− + − − +
− =

( ) ( )
.

1.120. ! CB@BMPR >4>B7B ECBEB54 @B:AB D4;?B:<FP A4 

@AB:<F9?< ;A4@9A4F9?< 84AAOI 8DB59=? �D<@9A<F9 QFBF 

ECBEB5 < 6OCB?A<F9 89=EF6<S: 

4) 
a

ab b a b

+

− + − +
−4

7 5 35

1

5
;  5) 

2 3 1

6 4 9 6

1

3 2

x y

xy x y x

+ −
+ − − −

+ ;

6) 1

3 3a b

x y

ax ay bx by+

−
− + −

− .

1.121. �D<@9A<F9 HBD@G?G D4;?B:9A<S >648D4FAB7B FD9I-

K?9A4 A4 @AB:<F9?< < 6OCB?A<F9 89=EF6<S: 

4) 1

4 3

2

5 42 2a a a a− + − +
− ;  5) 

3

5 6

4

6 82 2

−

− +

−

− +
−x

x x

x

x x
;

6) 
a

a a

a

a a

+

− − − +
−2

6 6 92 2
;  7) 1

4

2 24

2

62
− −−

+ − +

b

b b b
.

1.122*. #CDBEF<F9 6OD4:9A<9 A4<5B?99 D4J<BA4?PAO@ 

ECBEB5B@: 

4) 
x x

xy y x

x

y

2 10 24

4 2 8

5

2

+ +

+ − −
+

−
− ;  5) 

n

m

n n

mn n m

−
−

− −
− + −

−4

2 1

3 18

2 6 3

2

.

1.123*. �B>4:<F9, KFB CD< 6E9I 8BCGEF<@OI ;A4K9A<SI C9-

D9@9AAB= 6OD4:9A<9 8

4

1

2

2

24 2 2c c c− + −
+ −  CD<A<@49F FB?P>B 

BFD<J4F9?PAO9 ;A4K9A<S.
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1.124*. �B>4:<F9, KFB ;A4K9A<9 6OD4:9A<S

a ac c

a a c c

a a

a ac a c

2 2 2

2 2 4

2

2 2 2

2 4

2 2

4 4

2 2

− + −

+ + −
−

− +

+ − −

A9 ;46<E<F BF ;A4K9A<= C9D9@9AAOI.

1.125*. #CDBEF<F9 6OD4:9A<9

x y

x y xz z

z yz

y x xz z

2 2

2 2 2

2

2 2 212 36

36 12

12 36

−

− + +

+

− − −
+ .

1.126*. #CDBEF<F9 6OD4:9A<9:

4) 1

2

1

2 4

1

4 6

1

6 8a a a a a a a a+( ) +( ) +( ) +( ) +( ) +( ) +( )
+ + + ;

5) 1

3

1

9 18

1

15 54

1

21 1082 2 2 2b b b b b b b b+ + + + + + +
+ + + .

1.127*. �B>4:<F9 FB:89EF6B 

a b c

a c b

b a c

a b c

c a b

b c a

2 2

2 2

2 2

2 2

2 2

2 2
1

− −( )

+( ) −

− −( )

+( ) −

− −( )

+( ) −
+ + = ..

1.128*. �4=8<F9 ;A4K9A<9 6OD4:9A<S
1

1

1

1

2

1

4

12 4− + + +
+ + +

a a a a
 CD< a = 3.

1.129. �OCB?A<F9 E?B:9A<9 <?< 6OK<F4A<9 D4J<BA4?PAOI 

8DB59=: 

4) m n

7 7
+ ;  5) 5 3a

b

a

b
− ;  6) 5 3

2 2

x

y y
+ ;

7) 12

5

2

5

2 2c

ab

c

ab
− ;  8) mn

k

cd

k3 3
+ ;  9) 2

9

20

9

2

4

2

4

x

a

x

a
− .

1.130. �4=8<F9 EG@@G < D4;ABEFP 8DB59=: 

4) 
5 2

7

x +
 < 3

7

x ;  5) 
3 1

4

a −
 < 

a + 2

4
;

6) 
m n

a

+

6
 < 

m n

a

−
6

;  7) 
7 2

3

y

xy

−
 < 

5 2

3

y

xy

+
.

1.131. �OCB?A<F9 E?B:9A<9 <?< 6OK<F4A<9 D4J<BA4?PAOI 

8DB59=: 

4) 5 5a

a b

b

a b+ +
+ ;  5) 3

3 1

1

3 1

c

c c− −
− ;

6) 
4 3

5 5

6 3

5 5

x

x

x

x

+

+

−
+

+ ;  7) 
m n

n

m

n

−
−

−
−

−
2

2

2
.
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1.132. �OCB?A<F9 89=EF6<S: 

4) a

a a2 29

3

9− −
+ ;  5) x

x x

2

4

16

4− −
− ;

6) 5 5
2 2 2 2

m

m n

n

m n− −
+ ;  7) 6

9

2

92 2b

b

b− −
− ;

8) a

a b

ab b

a b

2

2 2

2

2 29

6 9

9−

+

−
+ ;  9) 

y y

y

y

y

2

2 2

7

1

5 1

1

+

−

−

−
− ;

:) 
a a

a

a

a

2 3

1

2 6

1

+

−
−
−

+ ;  ;) x

x x x x

2

2 24 3

1

4 3− + − +
− .

1.133. �4=8<F9 ;A4K9A<9 6OD4:9A<S 
2 7

6 9

2

6 9

2

2

2

2

n

n n

n

n n

−

− +

+

− +
−  

CD< C = 3,1.

1.134. �B@9AS=F9 ;A4> 6 ;A4@9A4F9?9 B8AB= <; 8DB59= < 

C9D98 QFB= 8DB5PR, 4 ;4F9@ GCDBEF<F9 6OD4:9A<9: 

4) b

b b− −
−

2

2

2
;  5) 7 7m

m n

n

n m− −
+ ;

6) 
a b

a b

a b

b a

−
−

−
−

−4

3

5 14

3
;  7) 49

7 7

2 2
x

x y

y

y x− −
+ ;

8) m

m m

2

5 10

4

10 5− −
+ ;  9) 9

3 1

6 1

1 3

2c

c

c

c−
−

−
+ .

1.135. �4=8<F9 ;A4K9A<9 6OD4:9A<S 
5 2

16

6 2

162 2

a

a

a

a

+

−

−

−
+  CD< 

4 = −4,5.

1.136. #CDBEF<F9 6OD4:9A<9 
9 2

4

30

4

7 2

42 2 2

a

a

a

a

a

a

+

−

−

−

−

−
+ − .

1.137. �D98EF46PF9 6 6<89 8DB5< 6OD4:9A<9: 

4) 16

4 42

2

2( ) ( )
;

− −
−

a

a

a
 5) 

1 6

3 1

9

1 33

2

3

−

− −
−x

x

x

x( ) ( )
.  

1.138. �B>4:<F9, KFB ;A4K9A<9 6OD4:9A<S
( )a

a

a

a a

−

−

−

− −
+ −1

2

1 2

2

2

2

2

2 2 2
 A9 ;46<E<F BF ;A4K9A<S C9D9@9AAB=.

1.139. �OCB?A<F9 E?B:9A<9 <?< 6OK<F4A<9 8DB59= E D4;-
AO@< ;A4@9A4F9?S@<, <ECB?P;GS 4?7BD<F@: 

4) 8

2 3

a b− ;  5) x x

7

3

5
+ ;  6) m n

10 15
− ;

7) 9 5

x y
+ ;  8) 2

15

3

5

a

b

b

a
− ;  9) c

d

a

d
+ 5

7
;

:) 2

5

1

20

a

m mn
− ;  ;) x

y z yz2 2

3+ ;    <) 1

3 5 2x

y

x
� .

1.140. #CDBEF<F9 6OD4:9A<9: 

4) 
a a+ −

+
4

9

1

6
;  5) 

2 5

3

1

5

x

x

x

x

− +− ;  6) 
n

n

m

m

+ +−3

3

3

3
;
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7) 
b c

bc

c d

cd

− −
+ ;  8) 3 2 3

2y

y

y
− −

;  9) 
a

a a

+ −3 1
3 2

;

:) 
6 1 6

9 8

m

m

m

m

+ +− ;  ;) 
5 3 3 1

2

x

xy

x

x y

− +
+ .   

1.141. �4=8<F9 EG@@G < D4;ABEFP 8DB59=: 

4) m

n
 < m

n m−
;  5) 

5 4

2

a

a

+

+
 < 4

a
.

1.142. �D98EF46PF9 6OD4:9A<9 6 6<89 8DB5<: 

4) x
y

x
+ ;  5) a

b
− 2;  6) 6

m
m+ ;

7) 3
3− +c d

d
;  8) 

5 22

5
x y

x
x

+ − ;  9) 7

1

2

7n

n
n

−
+ ;

:) 8
8−
+

y

x y
;  ;) 15

5 1

2

3 1b

b
b

+
− − .   

1.143. �OCB?A<F9 E?B:9A<9 <?< 6OK<F4A<9 8DB59=: 

4) m

m m− +
−

7

7

7
;  5) 2

4

3

4− +
+

x x
;  6) 3

4 3

4

3 1a a− +
− .  

1.144. �OCB?A<F9 E?B:9A<9 <?< 6OK<F4A<9 8DB59=: 

4) 5 20

3x x x
−

+( )
;  5) 

1 6

1

6

1

−
−( ) −

+
a

a a a
;

6) m

n

m

n4 1 7 1−( ) −( )
− ;  7) 

y

y

y

y

−
+( )

+

+( )
+

1

15 2

2 1

10 2
;

8) 5 5

b a b a a b−( ) −( )
− ;  9) 1

1 5

1

1 4c c c c+( ) +( ) +( ) −( )
− .  

1.145. #CDBEF<F9 6OD4:9A<9: 

4) 18

9

2
2a a a+

− ;  5) x

x

x

x−
+

−
−

7

3 2

3 21
;

6) 9

3 32b b

b

b− −
+ ;  7) 

m

m

m

m

−
−

+

−
+

1

4 8

2

6 12
;

8) 
y

xy y

x

xy x

−

−

−

−
+

5 5
2 2

;  9) 
m

m

m

m m

+

−
−

−
−4

4 24

9 4

6 2
.  

1.146. �OCB?A<F9 89=EF6<S: 
a

a a

a

a

a

a

−

+

−
+

− +
12

4

4

42
.

1.147. �D<@9A<F9 HBD@G?G D4;ABEF< >648D4FB6 8?S D4;?B:9-

A<S A4 @AB:<F9?< ;A4@9A4F9?9= 8DB59= < CD<698<F9 6OD4:9-

A<9 > A9EB>D4F<@B= 8DB5<: 

4) x

x

x

x

2

2 16 4− −
− ;  5) 4

3

3 1

92b

b

b−
+

−
− ;

6) 
3

9 1

1

1 32

y

y y− −
+ ;  7) 

a b

a b

a b

a b

2 2

2 2

+

−

−
+

− .
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1.148. �4=8<F9 ;A4K9A<9 6OD4:9A<S 
c

c c

c

c c

c

c

−

+

+

− −
+ −3

3

3

3

4

92 2 2
 

CD< c = 3 2

7
.  

1.149. �D<@9A<F9 HBD@G?O EB>D4M9AAB7B G@AB:9A<S 8?S 

D4;?B:9A<S A4 @AB:<F9?< ;A4@9A4F9?9= 8DB59= < 6OCB?A<F9 

89=EF6<S: 

4) c

c

c

c c+ + +
−

6 12 36

2

2
;  5) 4

4 4

2

22x x x− + −
− .

1.150. �D<@9A<F9 ECBEB5 7DGCC<DB6>< 8?S D4;?B:9A<S 

A4 @AB:<F9?< ;A4@9A4F9?9= 8DB59= < 6OCB?A<F9 89=EF6<S: 

4) 
m

mn n m n

+

− + − +
−8

6 3 18

1

3
;  5) 

x y

x x y xy x

−

− + − −
+

3 2 3 2

1

2 32
.

1.151. �D<@9A<F9 HBD@G?G D4;?B:9A<S >648D4FAB7B FD9I-

K?9A4 A4 @AB:<F9?< < 6OCB?A<F9 89=EF6<S: 

4) 2

3 2

1

6 52 2y y y y− + − +
− ;  5) 

a

a a

a

a a

−

− +

−

− +
−3

9 20

5

7 122 2
;

6) 
a

a a

a

a a

−

− +

+

+ −
−4

2 1

2

22 2
.

1.152*. �B>4:<F9, KFB CD< 6E9I 8BCGEF<@OI ;A4K9A<SI C9-

D9@9AAB= 6OD4:9A<9 10

25

1

5

1

54 2 2− + −
+ −

m m m
 CD<A<@49F FB?P-

>B CB?B:<F9?PAO9 ;A4K9A<S.

1.153*. #CDBEF<F9 6OD4:9A<9 
1

1

1

1 2

1

2 3

1

3 4

1

4 5x x x x x x x x x x+( ) +( ) +( ) +( ) +( ) +( ) +( ) +( ) +( )
+ + + +  

< A4=8<F9 97B ;A4K9A<9 CD< E = 10.

1.154. �OCB?A<F9 89=EF6<S: 

4) 3

7
49;  5) 25 5

9
;  6) 3

1

5

7

12
;  7) 10

1

3

2

3
2 .

1.155. �D<@9A<F9 E6B=EF64 EF9C9A< E J9?O@ CB>4;4F9?9@ < 

A4=8<F9 ;A4K9A<9 6OD4:9A<S 
6 2

18

3 4

2

− −

− .

1.156. �OK<E?<F9: 108 147 2 3−( ) .

1.157. �BEFDB=F9 C4D45B?G y = x2 < CDS@GR y = x + 6. �4C<-

L<F9 >BBD8<A4FO FBK9> C9D9E9K9A<S 7D4H<>B6 QF<I HGA>J<=.

1.158. �4C<L<F9 6E9 86G;A4KAO9 K<E?4, >D4FAO9 7, AB A9 

>D4FAO9 21.
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1.159.  9L<F9 E<EF9@G >648D4FAOI A9D469AEF6

x

x x

2

2

25

5

−

+

§
¨
ª

©ª

0,

0.

1.160. �4=8<F9 EG@@G < CDB<;6989A<9 >BDA9= GD46A9A<S:

4) x2 − 7x − 2 = 0; 5) 3x2 + 5x − 13 = 0. 

1.161. �O59D<F9 D4J<BA4?PAO= ECBEB5 < D9L<F9 E<EF9@G 

?<A9=AOI GD46A9A<= 
2 9

7 9

x y

x y

−
+

§
¨
©

=

=

11,

25.

§ 4. У<=>65=85 8 45;5=85 @0F8>=0;P=OE 4@>159

1.162. �4=8<F9 ;A4K9A<9 6OD4:9A<S:

4) 3

8

1

4

5

12
;  5) 1 2 12

3

1

4

3

5
.  

1.163. �OCB?A<F9 G@AB:9A<9: x x x2 2 41 1 1−( ) +( ) +( ).  

1.164.  4;?B:<F9 A4 @AB:<F9?< @AB7BK?9A x4 − 8x2 + 16. 

�ECB@A<@, >4> G@AB:4RF < 89?SF B5O>AB69AAO9 8DB5<. 

�4CD<@9D: 5

12

6

7

5 6

12 7

5

14
= = ;  4

9

2

3

4

9

3

2

4 3

9 2

2

3
= = = .

�D46<?4 G@AB:9A<S < 89?9A<S D4J<BA4?PAOI 8DB59= 4A4?B-

7<KAO CD46<?4@ G@AB:9A<S < 89?9A<S B5O>AB69AAOI 8DB59=.

�@>872545=85 @0F8>=0;P=OE 4@>159 

@02=> 4@>18, G8A;8B5;P :>B>@>9 @025= 

?@>872545=8R G8A;8B5;59 40==OE 4@>-

159, 0 7=0<5=0B5;P @025= ?@>872545=8R 

7=0<5=0B5;59 40==OE 4@>159.

'B>1O =09B8 ?@>872545=85 @0F8>=0;P=OE 4@>159, =C6=>:

 �DB<;6989A<9 K<E?<-

F9?9= 84AAOI 8DB59= 

;4C<E4FP 6 K<E?<F9?9 

AB6B= 8DB5<, 4 CDB<;-

6989A<9 ;A4@9A4F9?9= 

84AAOI 8DB59= ;4C<E4FP 

6 ;A4@9A4F9?9 AB6B= 

8DB5<.

 !B>D4F<FP CB?GK9A-

AGR 8DB5P, 9E?< QFB 6B;-

@B:AB.

�4=8<F9 CDB<;6989A<9 D4J<BA4?PAOI 8DB-

59= 2 1

3

9

2 1

2

2

x

x

x

x

+

−
−
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.

 2 1

3

9
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2 1 9

3 2 1

2

2

2

2

x

x

x

x
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x x

+

−
−
+

=
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− +( )
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2 1 9

3 2 1
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3 2 1
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x x
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x x x
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− +
=
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x
=

+ 33

2 1x +
.

A

B

C

D

A C

B D
=

Правообладатель Народная асвета



�;020 148

�D8@еD 1. �4=8<F9 CDB<;69-

89A<9 D4J<BA4?PAOI 8DB59=: 

4) 8

4

2 3

2

a b

c

c

ab
;

5) 6

5

25

18

3 2

2

x

x

x

x−
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.

 еLеA8е. 4) 8

4

2 3

2

a b

c

c
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8

4

2 3
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y x

2 2

23

6

5 5

−
−

;  9) m

m n m n2 2

1

7 7− +
;

:) 
5

4 4 25

2

2 2

a b

a b

a b

a b

−
+

+( )

−
;  ;) 

3 9

4

3

4 22

2
c

c

c

c

+

−

+( )
−

.

1.174. �4=8<F9 ;A4K9A<9 6OD4:9A<S: 

4) 
a

a

a

a

+

−

2 3

4

2

2
 CD< a = 1,9;

5) 
x

y y

x

y

2

2 2

9 3 9

4 4

−

−

−

−
 CD< x = 6,3, y = − 1

3
.
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1.175. �B;698<F9 6 >648D4F, >G5 < CSFGR EF9C9AP 6OD4:9-

A<9 < ;4C<L<F9 D9;G?PF4F 6 6<89 D4J<BA4?PAB= 8DB5<:

4) 1
2a b

;  5) −
−

2 3m

m n
;   6) 

x y

xy

2 2

10

+
;  7) − −

+

c d

c d
.

1.176. &9?O@ <?< 8DB5AO@ D4J<BA4?PAO@ 6OD4:9A<9@ 

S6?S9FES D9;G?PF4F GCDBM9A<S 6OD4:9A<S: 

4) 3 12
2

4
x x

x
−( )

−
;  5) 3

3

3
m n

m n

m n
−( )

−
+

;

6) 
c

c d
c d

+

−
+( )

1

252 2
2 10 ;  7) 

9 4

3

2

2 3
−

+( )
a

a
a ;

8) b c bc

c b

2 264
8

−( ) −
;  9) 

2 10 2 225
x y

y
x y

+ −( );

:) 1

252 2
15 3

m n
n m

−
−( );  ;) 

a
a

2
216

5
4

− −( ) ?

1.177. �OCB?A<F9 89=EF6<S A4<5B?99 D4J<BA4?PAO@ ECB-

EB5B@: 

4) 
m m

m m

m m

m

2

4 3

5 4

2
3 3

−

+

+

−( )
;  5) 

n n

n

n n

n n

7 5

2

6 4

2
2 2 9 9

+

−( )

+

−
.

1.178. �4=8<F9 ;A4K9A<9 6OD4:9A<S: 

4) 
m

m

m

m

+( )

−( )

+( )

−( )

3

2 4

2 6

2

2

2

2

3
 CD< m = +2 2;

5) 
a b

a b

a b

a b

+

−( )

−( )

+( )2 2

2 2

3 3
4

5

2
 CD< a = −3 2,  b = −4 3.

1.179. �OCB?A<F9 89=EF6<S:

4) 
a

a

a

a a

+

−
−

+ +

6

3

3

12 362
;  5) 

2 4 4

22

2− − +a

a

a a

a
;

6) 
x

x x
x

+

− +
−( )

3

6 92
3 ;  7) 

m m

m
m

2
210 25

5
25

+ +

−
−( );

8) 1

8 16

16
2

2

c c

c

c− +

−
;  9) 

m m

m

m

m

2

2

12 36

3 21

5 30

49

− +

+

−

−
;

:) 
2 6

100

20 100

7 212 2

2 2x y

y x

x xy y

x y

+

−

− +

+
;

;) 
4

2

4 4

12 6

2 2

4 3

2 2

3 2

x y

x x

x xy y

x x

−

+

+ +

+
;

<) 
4 9

18

24

4 12 9

2 2

2 2 2

x y

y

y

x xy y

−

+ +
;

>) 
5 15

2
3 18 272x

x
x x

− − +( ).
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1.180. �4=8<F9 ;A4K9A<9 6OD4:9A<S 
x xy y

xy y

y x

y

2 2

2 3

2 2

3

2− +

+

−

CD< x = 2 5,  y = 5.

1.181. �D98EF46PF9 6 6<89 EF9C9A< D4J<BA4?PAGR 8DB5P: 

4) 25 2 6

8

m n

k
;  5) 

x y

a y

3 6

9
+( )

;  6) 
m n

m n

−( )
25

10 15
;  7) 

c d

c c d

+( )

−( )

8

16 12
.

1.182. �D98EF46PF9 6OD4:9A<9 6 6<89 A9EB>D4F<@B= D4J<B-

A4?PAB= 8DB5<: 

4) 
x x

x x ax a

x

x

2

2

2

23 3

9

1

−

− + −

−

−
;  5) 

x

x

x x

x x x

2

2

2

3 2

25

4

5

2 4 8

−

−

−

+ −�
.

1.183. #CDBEF<F9 6OD4:9A<9: 

4) 1

92

2 4 3
x

x x
−

− +( );  5) 
x x

x
x x

2
27 10

2
+ +

+( );

6) 
2

3 2

9 4

2 5 2

2

2

−
+

−

− +

m

m

m

m m
;  7) 

10 9 2

25 36

5 2

5 6

2

2

b b

b

b

b

− +

−

−
+

;

8) 
x x

x x

x

x

2

2

2

2

8 15

8 12

36

25

+ +

+ +

−

−
;  9) 

a a

a

a a

a a

2

2

2

2

8 16

4

5 4

5 6

− +

−

− +

− +
.

1.184*. �OCB?A<F9 89=EF6<S: 

4) 2

3 2

9 4

10

3 2

25

2

4 4 3 2

xz

x x

xy xy

x z

y y

x z−
− +

;  5) 3 6 42 3 5

2 2

4c x

ax bx

c x

a x b x

cx

a b− − +
.

1.185*. �OCB?A<F9 89?9A<9 < ;4C<L<F9 K4EFAB9 6 6<89 A9-

EB>D4F<@B= 8DB5<: 
ac ay cx xy

bx x ab a

cx xy ac ay

ab b a

+ − −
− − +

+ − −
+ − −5 5 6 2 12

.

1.186*. �OCB?A<F9 G@AB:9A<9 
a b

a b

b ab a

a ab b

+

−
− +

+ −

2 2

2 2

3 2

2
.

1.187*. �OCB?A<F9 89=EF6<S E D4J<BA4?PAO@< 8DB5S@<: 

4) 
x xy

x x y y

x y x

x y

2

2 2

2 2

2 26 6

36 12+

− + −

− + −

−
;

5) 
m n

m n m n

m mn

n m mn

+

− + −

+

− − −2 2

2

2 25 5 25 2
.

1.188. �OCB?A<F9 G@AB:9A<9 D4J<BA4?PAOI 8DB59=, <E-
CB?P;GS 4?7BD<F@:

4) 3 4

b b
;  5) 5 2a

b

a

b
;  6) 1 1

4 2c c
;  7) 1

2

5

2y y+ +
.
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1.189. К4><@ CD46<?B@ @B:AB 6BECB?P;B64FPES 8?S 6B;-
6989A<S 6 EF9C9AP D4J<BA4?PAB= 8DB5<? �B;698<F9 6 EF9C9AP 

D4J<BA4?PAGR 8DB5P: 

4) m

n

2 4

( ) ;  5) 2
2

5

x y

»
½
¼

¿
Á
À ;  6) 10 2

4

3
ab

c d
( ) ;

7) 
a b

d

−( )
3

;  8) x

x2

4

5−

»

½
¼

¿

Á
À ;  9) 

3

72

6

m n

m

+

−

»

½
¼

¿

Á
À .

1.190. К4><@ 89=EF6<9@ @B:AB ;4@9A<FP 89?9A<9 D4J<B-

A4?PAOI 8DB59=? �OCB?A<F9 89?9A<9 D4J<BA4?PAOI 8DB59=: 

4) n

n3

5 ;  5) x

y

y

x

2

2
;  6) a

b a

3 1 ;  7) 1

5

5

d

d

c+

+
.

1.191. �OCB?A<F9 89=EF6<S E D4J<BA4?PAO@< 8DB5S@<: 

4) 12

3

a

b

b

a
;  5) x

y

x

y5 3 2
;  6) a b

c

cd

ab

4

2
;

7) 3

16

7

122

2m

n

m

n
;  8) 7

2 14

2 2a b

c

ac

b
;  9) 

5

15

3 2 2

3

xy

z

x y

z
.

1.192. �B;698<F9 6 EF9C9AP 6OD4:9A<9: 

4) −( )8 3 2
a

b
;  5) −( )xy

z8

3

;  6) −( )3
2

4
c

a b
;  7) −( )2 2

6

5
mn

k
.

1.193. �OCB?A<F9 G@AB:9A<9 D4J<BA4?PAOI 8DB59=: 

4) 
a ab

b

b

a

2 3−
;  5) c

c d

c d

cd3 3−
−

;

6) 
x

x x x

+

+

5 1

52
;  7) 

5 5

2 23

2m n

m

m

n m

−
−

.  

1.194. �OCB?A<F9 89?9A<9 D4J<BA4?PAOI 8DB59=:

4) 
m n

m

m n

n

− −2 2
;  5) 

xy y

x

x x

y

+ +3 32

2
;

6) 
5 10 2

5

2

3

b c

c

b bc

c

+ +
;  7) 3

6

1

62 2 3a a a a− −
.

1.195. �OCB?A<F9 89=EF6<S:

4) 
a

a

a

a

2 36

1

1

6

−
+

+

+
;  5) 

m n

m

m n

m

2 2

3 4

5 5− −
;

6) 
x x

x

x x

x

2

2

23

4

2

3

+

−

−
+

;  7) 3 1

2 22 2

c

c d c d− −
;

8) a

a

a

a

2 2

6 2

9

−
−

;  9) 
y

y

y

y

−( )
−

−

−

5

1

2 10

1

2

2
;
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1.196. �4=8<F9 ;A4K9A<9 6OD4:9A<S 
b

b b

b b

b

2

2

29 3

1

−

+

−
+

 CD< 

b = 0,01.

1.197. �B;698<F9 6 >648D4F, >G5 < K9F69DFGR EF9C9AP 6OD4-

:9A<9 −
−

3 2

2

a b

a b
.

1.198. �D<698<F9 > D4J<BA4?PAB= 8DB5< 6OD4:9A<9: 

4) a a

a
−( )

−
7

7
;  5) 2

4 2
x y

x y

x y
−( )

−
+

;

6) 
b

b
b

−

−
−( )

3

9 12
3 1 ;  7) 

m

m
m

− −( )1
1 2 ;

8) 1

42 2
10 5

a b
b a

−
−( );  9) 

4 1

8

2
2

2 1
c

c
− −( ) .

1.199. �OCB?A<F9 89=EF6<S E D4J<BA4?PAO@< 8DB5S@<:

2 2

1

2

5 3

7 5

2

a

a a

a a

a

−( )

+

+

−
.

1.200. #CDBEF<F9 6OD4:9A<9: 

4) 
x x

x

x

x

2 6 9

2 3

4 6

3

− +

+

+

−
;  5) 

9 6 1

4 2

3 1

2 1

2y y

y

y

y

− +

−
−
−

;

6) 
n n

n

n n

n

2 24 4

1 5 10

− +

+

+

−
;  7) x

x x

x
−( )

− +

−
1

2

2

2 1

1
;

8) 
a

a

a a

a

+

−
− +

−

7

8

16 64

49

2

2
;  9) 

y y

y
y

2
210 25

3
5

− +

+
−( ) ;

:) 
c d

d

d d

c cd d

−
−

−

− +

2

1 5

5

4 4

2

2 2
;  ;) 

x

x
x x

+

−
+ +( )5

3 1
2 20 502 .

1.201. �D98EF46PF9 6 6<89 EF9C9A< D4J<BA4?PAGR 8DB5P: 

4) 49 8

2 10

a

b c
;  5) 

m n

c d

−( )
6

9 12
;  6) a b

a b

8 12

16
+( )

.

1.202. #CDBEF<F9 6OD4:9A<9, D9;G?PF4F ;4C<L<F9 6 6<89 

A9EB>D4F<@B= 8DB5<: 

4) 
3 6 1

4

2

2

2

2

x x

x x ax a

x

x

−

+ − −

−

−
;  5) 

x

x a

x x

x a x x a

2

2 2

2

3 2 2 2

16 4−

−

+

− + −
.

1.203. �OCB?A<F9 89=EF6<S: 

4) 3

2 5 32
3

a a
a

− −
−( );  5) 

b

b

b

b b

−

−

−

+ +

3

4 1

6 2

2 7 32 2
;

6) 
x x

x x

x

x

2

2

2

2

3 2

7 12

9

1

− +

+ +

−

−
;  7) 4 5 12 1

m m
m

m
− +( ) �

.
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1.204*. �D98EF46PF9 K4EFAB9 
x ax bx ab

x ax cx ac

x a

x c

2

2

2 2

2 2

+ + +

− + −

−

−
 6 6<89 

A9EB>D4F<@B= D4J<BA4?PAB= 8DB5<.

1.205*. �OCB?A<F9 G@AB:9A<9 D4J<BA4?PAOI 6OD4:9A<=:

a b c

a b c ac
a ab bc c

− +

− + +
+ − −( )2 2 2

2 2

2
.

1.206. �CD989?<F9 CBDS8B> 89=EF6<= 6 6OD4:9A<< 

1

2

1

3
2 0 15 0 3� , ,( )  < A4=8<F9 97B ;A4K9A<9.

1.207. �D4H<> HGA>J<< f x x( ) = 3  CDBIB8<F K9D9; FBK>G, 

45EJ<EE4 >BFBDB= D46A4 4. '9@G D46A4 BD8<A4F4 QFB= FBK><? 

�4=8<F9 ;A4K9A<9 6OD4:9A<S f f f� � .1 0 2( ) + ( ) ( )

1.208. �OCB?A<F9 89=EF6<S:

4) 5 1

3

3

16

5 5

( ) ( ) ;  5) 
4 64

16

7

4
.

1.209. �OK<E?<F9, <ECB?P;GS E6B=EF64 >648D4FAOI >BDA9=: 

4) 50 44 550;  5) 3 8 5 26 2 13.

1.210.  9L<F9 86B=AB9 A9D469AEF6B −1  2 − 5x  3.

1.211. � L>B?PAGR 5<5?<BF9>G 8BEF46<?< GC4>B6>< E AB-

6O@< GK95A<>4@<. '<E?B GK95A<>B6 6 >4:8B= GC4>B6>9 A4 

15 @9APL9 K<E?4 GC4>B6B>. !>B?P>B GK95A<>B6 6 B8AB= GC4-

>B6>9, 9E?< 6E97B 8BEF46?9AB 700 GK95A<>B6?

§ 5. �@5>1@07>20=8S @0F8>=0;P=OE 2O@065=89

1.212. �4=8<F9 ;A4K9A<9 6OD4:9A<S 4
8

11

6

13
1

8

11

1

26
� .

1.213. #CDBEF<F9 6OD4:9A<9:

4) −( )3 47
2

, ;  5) y2 ,  9E?< y 0.

1.214. �OK<E?<F9: 4 27
4

151

2( ) −( )
−

.

�D< D9L9A<< @AB7<I ;484K FD95G9FES GCDBM4FP D4J<B-

A4?PAO9 6OD4:9A<S, CD<6B8S <I > D4J<BA4?PAO@ 8DB-

5S@. �?S QFB7B 6OCB?ASRF CD9B5D4;B64A<S D4J<BA4?PAOI 

6OD4:9A<=.

Правообладатель Народная асвета



 4J<BA4?PAO9 6OD4:9A<S 59

'B>1O ?@5>1@07>20BP @0F8>=0;P=>5 2O@065=85, =C6=>:

 #EF4AB6<FP CBDS8B> 89=EF6<= 

6 6OD4:9A<<.

 �OCB?A<FP 89=EF6<S CB CB-

DS8>G, <ECB?P;GS CD46<?4 E?B-

:9A<S, 6OK<F4A<S, G@AB:9A<S 

< 89?9A<S D4J<BA4?PAOI 8DB59=.

#CDBEF<F9 6OD4:9A<9 

m

n

m

n

m

n

3

3
−( ).

 2) 1)

 m

n

m

n

m

n

3

3
−( ).

 1
3

3

9

3

8

3
) − =

−
=

m

n

m

n

m m

n

m

n
;

     2 8

3

3

8

3

8
) = =

m

n

m

n

m

n

n

m
.

�D8@еD 1. �D98EF46PF9 6OD4:9A<9 a

b

b

a

b

a b
−( ) −

 6 6<89 D4-

J<BA4?PAB= 8DB5<. 

 еLеA8е.  !A4K4?4 A9B5IB8<@B 6OCB?A<FP 6OK<F4A<9 

6OD4:9A<=, EFBSM<I 6 E>B5>4I, 4 ;4F9@ 6OCB?A<FP G@AB-

:9A<9.

 1) a

b

b

a

a

ba

b

ab
− = −

2 2

 = 
( )( )

;
a b a b

ab

− +

   2) 
( )( )a b a b

ab

b

a b

− +

−
 = 

( )( )

( )
.

a b a b b

ab a b

a b

a

− +

−
+

=

�D9B5D4;B64A<9 D4J<BA4?PAB7B 6OD4:9A<S @B:AB 6OCB?-

ASFP A9 CB 89=EF6<S@, 4 «J9CBK>B=». � 84AAB@ E?GK49 CB?GK<@:

a

b

b

a

b

a b
−( ) −

 = a

ba

b

ab

b

a b

2 2

−( ) −
 =

= 
a b

ab

b

a b

2 2−
−

»
½
¼

¿
Á
À  = 

( )( )

( )

a b a b b

ab a b

− +

−
 = 

a b

a

+
.

�D8@еD 2. �4=8<F9 ;A4K9A<9 6OD4:9A<S

2

2

1

2

3

4 8

1

22 2

2

2x y x y

y

y x

y

x+ − −
− −»

½
¼

¿
Á
À −»
½
¼

¿
Á
À  CD< x = 1

8
.

 еLеA8е. #CDBEF<@ 6OD4:9A<9, 6OCB?A<6 89=EF6<S CB 

CBDS8>G:

1) 2

2

1

2

3

42 2x y x y

y

y x+ − −
− −  = 2

2

1

2

3

4 2 2x y x y

y

x y+ − −
− +  =

= 
2 2 2 3

2 2

( ) ( )

( )( )

x y x y y

x y x y

− − + +

+ −
 = 

4 2 2 3

2 2

x y x y y

x y x y

− − − +

+ −( )( )
 = 2

2 2

x

x y x y( )( )
;

− −

2) 
y

x

2

28

1

2
−  = 

y x

x

2 2

2

4

8

−
 = − −4

8

2 2

2

x y

x
 = − − +( )( )

;
2 2

8 2

x y x y

x
 

3) 2

2 2

2 2

8

1

42

x

x y x y

x y x y

x x( )( )

( )( )
.

− −
− +−( ) = −
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�D< x = 1

8
 CB?GK<@: − 1

4x
 = − = −8

4
2.  

�D9B5D4;B64A<S D4J<BA4?PAOI 6OD4:9A<= @B:AB 6OCB?-

ASFP A4DS8G E 8DG7<@<, D4A99 <;GK9AAO@< CD9B5D4;B64A<S@<. 

�D8@еD 3. #CDBEF<F9 6OD4:9A<9 a a
a

a a

− −+( ) −−
−

1 2
2 1 1

1
,  

CD<698S 97B > D4J<BA4?PAB= 8DB5<.

 еLеA8е. 1) a a− −+1 2  = 1 1
2a a

+  = 
a

a

+1
2

;  

2) 
a

a

a

a

+ −1 1
2

2

 = 
a

a

a

a

+

−

1

12 2
 = 

a a

a a a

+( )

−( ) +( )

1

1 12
 = 1

1a a −( )
;

3) 1

1

1

1a a a−( ) −
−  = 1

1

1

1a a

a

a a−( ) −( )
−  = 

1

1

−
−( )

a

a a
 = − −

−( )
a

a a

1

1
 = − 1

a
.

�D46<?4 CD9B5D4;B64A<S D4J<BA4?PAOI 6OD4:9A<= @B:-

AB <ECB?P;B64FP < 8?S CD9B5D4;B64A<S 6OD4:9A<=, EB89D:4-

M<I >BDA<. 

�D8@еD 4. !B>D4F<F9 8DB5P:

4) 
x x

x

− 3

5
;  5) 

3

9

a a

a

−
−

;  6) 
b b

b b

− +

−

2 1
.  

 еLеA8е. 4) 
x x

x

− 3

5
 = 

x x

x

( ) −
2

3

5
 = 

x x

x

−( )3

5
 = 

x − 3

5
;

5) 
3

9

a a

a

−
−

 = 
3

9

2

2

a a

a

− ( )

( ) −
 = 

a a

a a

3

3 3

−( )
−( ) +( )

 = −
−( )

−( ) +( )

a a

a a

3

3 3
 =

= −
+

a

a 3
;

6) 
b b

b b

− +

−

2 1
 = 

b

b b

−( )
−( )

1

1

2
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1

1

2
−( )
−( )

b

b b
 = 

1 − b

b
.  

�D8@еD 5. #CDBEF<F9 6OD4:9A<9 
x
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x

x x
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−

+
−»

½
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¿
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1

1 .

 еLеA8е. 1) 
x

x

x

x

+

−

−

+
−1

1

1

1
 = 

x x

x x

x x

x x

+( ) +( )
−( ) +( )

−( ) −( )
+( ) −( )

−
1 1

1 1

1 1

1 1
 =

=
x x

x

+( ) − −( )

( ) −

1 1

1

2 2

2
 = 

x x x x

x

x

x

+ + − + −
− −

=
2 1 2 1

1

4

1
;
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x
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x

x

( ) −
2

1
 = 

x

x
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;  
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1

1
4x

x

x
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−

= .
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�@5>1@07>20=8S @0F8>=0;P=OE 2O@065=89

1. �D98EF46PF9 6OD4:9A<9

 1
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2
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»

½
¼

¿

Á
À −
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b

a

b

b

a b
 

6 6<89 8DB5<.

1) 1
2 2

2
− +

a

b

a

b
 = b

b
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b

a

b

2

2 2

2

2
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=
b ab a

b

2 2

2
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;
a b

b

− 2

2

2) 
( )a b

b

b

a b

−
−

2

2
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( )
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.

a b b

b a b

a b

b

−

−
=

−
2

2

2. �4=8<F9 ;A4K9A<9 6OD4:9A<S 

a
a

a

a a
+ +

−( ) − +
1

1

1 1 2

2

2
 

CD< a = −2,13.

�D9B5D4;G9@ 84AAB9 6OD4:9 A<9
  «J9CBK>B=»: 

a
a

a

a a
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−( ) − +
1

1

1 1 2

2

2
 = 

=
( )( )

( )

a a

a

a

a

+ − +

− −
1 1 1

1 1

2

2
 = 

= 
a

a

a

a

2 2

2

1 1

1

1− +

−
−( )

 =

= 
a a

a a
a

2 2

2

1

1
1

( )

( )

−

−
= − .

�D< a = −2,13 CB?GK<@:

a − 1 = −2,13 − 1 = −3,13.

3. #CDBEF<F9 6OD4:9A<9

a

a a

a

a a a

−
− +

− +

+ −
»
½
¼

¿
Á
À

−( )

4

2 1

2

2

1

2 2
2 2 2

.

1) КBDAS@< >648D4FAB7B FD9I-

K?9A4 a2 + a − 2 S6?SRFES K<E?4 

a1 = −2, a2 = 1, ;A4K<F, a2 + a − 2 = 

= ( )( ),a a+ −2 1  FB784: 

a

a a

a

a a

−
− +

− +

+ −
4

2 1

2
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 = 
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a

a

a

a a

−
−
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−
−

−
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1
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−

4 1
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−
−

3

1 2( )
;

a

2
3

1

1

2 22 2
) −

− −( ) ( )a a
 = 

=
−
−

−3

1

2 2

12

2
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( )

a

a
 = 

= 
− −

−
3 2 2
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a
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−
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4. �B>4:<F9, KFB ;A4K9A<9 6OD4-

:9A<S 

4

3 3

4

32 2

2 2

2 2

y

x xy

x

xy y

x y

xy x y−
−

−

»

½
¼¼

¿

Á
ÀÀ

−

−
 

A9 ;46<E<F BF ;A4K9A<= C9D9@9A-

AOI.

�A4K9A<9 6OD4:9A<S CD< D4;-
?<KAOI ;A4K9A<SI C9D9@9AAOI 
<; B5?4EF< 97B BCD989?9A<S @B:-
AB A4=F<, CD9864D<F9?PAB GCDBE-
F<6 97B:

1) 
4

3 32 2

y

x xy

x

xy y−
−

−
 = 

=
4

3 3

y

x x y

x

y x y( ) ( )−
−

−
 = 

=
4

3

2 2y x

xy x y

−
−( )

;

2) 
4

3

4

3

2 2 2 2

2 2

y x

xy x y

x y

xy x y

−
−

−

−( )
 = 

=
4

3

3

4

2 2

2 2

y x

xy x y

xy y x

x y

−
−

−

−( )

( )
 = 

=

4 3

3 4

2 2

2 2

y x xy y x

xy x y x y

−( ) −( )

−( ) −( )
 =

= 
xy x y x y

xy x y x y

2 2

2 2

4 3

3 4

−( ) −( )

−( ) −( )
 = 1.

�B?GK<?<, KFB D9;G?PF4F GCDB-
M9A<S D469A K<E?G 1, ;A4K<F, 
CD< ?R5OI ;A4K9A<SI C9D9@9A-
AOI <; B5?4EF< BCD989?9A<S ;A4-
K9A<9 84AAB7B 6OD4:9A<S D46-
AB 1, F. 9. A9 ;46<E<F BF ;A4K9-
A<= C9D9@9AAOI.

5*. #CDBEF<F9 6OD4:9A<9 

a
a

a

a

− −

−

4 4

2
1

.  

�4C<L9@ 8DB5P 6 6<89 K4EFAB7B 

< CB?GK<@: 
a

a

a

a

− −

−

4 4

2
1

 = 

= a
a

a a
− −( ) −( )4 4 2

1  = 

=
a a

a

a

a

2 4 4 2− + −  = 

=
2

2

2−( )
−( )

a a

a a
 = 2 − a.

6. #CDBEF<F9 6OD4:9A<9

a b
a b

− −
−

−( ) −( ) −2 2
2

1 1
1,  CD<698S 

97B > A9EB>D4F<@B= 8DB5<.

1) a b− −−2 2  = 1 1
2 2a b
−  = 

b a

a b

2 2

2 2

−
;

2) 1 1
2

a b
−( )

−
 = b a
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−( )
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 = 
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= 
ab

b a−( )
2

 = a b

b a

2 2

2( )
;

−

3) b a

a b

a b

b a

2 2

2 2

2 2

2

−
−( )

 = 

= 
( )( )

( )

b a b a a b

a b b a

− +

−

2 2

2 2 2
 = b a

b a

+

−
;

4) b a

b a

+

−
− 1  = b a

b a

b a

b a

+

−
− −

−
 = 

= 
b a b a

b a

+ − +

−
 = 2a

b a−
.

7. �D<@9A<F9 > 6OD4:9A<R 4?-

7BD<F@ EB>D4M9A<S D4J<BA4?P-

AB= 8DB5<:

4) 
5 5

5

b b

b

+

+
;

5) 
m m

m

− +

−
2 3 3

3
.

4) 
5 5

5

b b

b

+

+
 = 

5 5

5

b b

b

+( )
+

 = 

= 5b ;

5) 
m m

m

− +

−
2 3 3

3
 = 

=

3

3 3

2
−( )

−( ) +( )

m

m m
 = 

3

3

−
+

m

m
.

8. #CDBEF<F9 6OD4:9A<9

a b

a b

ab

a b

a ab b

a b

−
+

+
−

»

½
¼

¿

Á
À

− +

+

2 2
.

1) 
a b

a b

ab

a b

−
+

+
−

2
 = 

=
a b

a b

ab

a b a b

−
+

+
−( ) +( )

2
 = 

=

a b ab

a b a b

−( ) +

−( ) +( )

2
2

 = 

=
a ab b ab

a b a b

− + +

−( ) +( )
2 2

 = 

=
a b

a b a b

+

−( ) +( )
;

2) a b

a b a b

a ab b

a b

+

−( ) +( )
− +

+

2
 =

= 
a b a b

a b a b a b

+( ) −( )
−( ) +( ) +( )

2

 =

= 
a b

a b

−
+

.
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9. �4=8<F9 ;A4K9A<9 6OD4:9A<S

x

y x

y

x y

x

y+ +
+  

CD< x = 0,6, y = 0,006.

#CDBEF<@ 84AAB9 6OD4:9A<9:

x

y x

y

x y

x

y+ +
+  = 

= 
x

x y

x y

y

x

y+

+
+  = 

= 

x x y

x y y

x

y

+( )
+( )

+ = 

= 
x

y

x

y
+  = 

2 x

y
.

�D< x = 0,6 < y = 0,006 CB?GK<@: 

2
x

y
 = 2

0 6

0 006

,

,
 = 2 100 20= .

 9;G?PF4F CD9B5D4;B64A<S 8DB5AB7B D4J<BA4?PAB7B 6OD4:9A<S @B:9F 

5OFP: 4) J9?O@ D4J<BA4?PAO@ 6OD4:9A<9@; 5) 8DB5AO@ D4J<BA4?P-

AO@ 6OD4:9A<9@; 6) D4J<BA4?PAB= 8DB5PR; 7) D4J<BA4?PAO@ K<E?B@; 

8) <DD4J<BA4?PAO@ K<E?B@. �O59D<F9 CD46<?PAO9 BF69FO. �D<698<-

F9 CD<@9DO.

1.215. #EF4AB6<F9 CBDS8B> 89=EF6<= < CD9B5D4;G=F9 6OD4-

:9A<9: 

4) x x

x5 3

9
2

−( ) ;  5) 2 1 2

3m n

n m

mn
−( ) −

;

6) 
x y

y x y x y

+

− +
−( )2

1 1 ;  7) 1 1−( ) +( )m

n

m

n
.

1.216. #CDBEF<F9 D4J<BA4?PAB9 6OD4:9A<9: 
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b

b

a
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2

;  5) 9 3

2

2
x

y

y

x

x y
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;
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2 4 1
2

c d
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c

d c

− −( );  

8) 16

4

1

8

b

a

a

b a b
−( ) −

;  9) 36 2 2 1

2

3m n
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5

2

x

x

x
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−
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c c
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−
4 1
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3
2

.
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1.217. #CDBEF<F9 6OD4:9A<9 3

9

1

3

1
2 2

ab

b a b a−
−( )  < A4=8<F9 

97B ;A4K9A<9 CD< a = 8 1

7
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7
.

1.218. �OCB?A<F9 89=EF6<S: 

4) 40

6

12 36
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6

2
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a a
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a
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+
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x

x

x

x x
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½
¼

¿
Á
À

+
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−
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2

2

1

1

1
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;

6) 1

6 9

9 9
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2
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c

c

c
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−
− ;  7) 5

2

2

2 1

4

5 52

2

m

m
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m
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1.219. �4=8<F9 ;A4K9A<9 6OD4:9A<S
5

4 2 2 4

9 3

1 4 4

2

2

b

b

b

b

b b

b b+ −
−

− +
−( )  CD< b = 4,5.

1.220. �B>4:<F9 FB:89EF6B 1

1 2

4

2 1
2 1 2

2

− −
−( ) −( )n

n

n
n n�  = −2n.

1.221. #CDBEF<F9 6OD4:9A<9: 

4) 
c

c

c

c

c

c

c

c
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− +

− −
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− −24

5 5

25 6 1
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2

;
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1

1

2
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y

y

y
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+
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1.222. �D9B5D4;G=F9 D4J<BA4?PAB9 6OD4:9A<9: 
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2 4

4

4

1
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2 4 4
a a a
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− −»
½
¼

¿
Á
À − +( );
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b
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b

b

b
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−

−

+

−
+

»
½
¼

¿
Á
À − ;
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4 1 1
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½
¼

¿
Á
À;
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9

6

9 6

3

3 3 92 2 2m

m
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m
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½
¼

¿
Á
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1.223. �B>4:<F9, KFB ;A4K9A<9 6OD4:9A<S A9 ;46<E<F BF 

;A4K9A<= C9D9@9AAOI: 
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a
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a b

a

2
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»
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¼
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1.224. #CDBEF<F9 8DB5AB9 D4J<BA4?PAB9 6OD4:9A<9, CD<-

@9A<6 ;4>BAO 4D<H@9F<K9E><I 89=EF6<=:
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3
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1.225. �ECB?P;G=F9 E6B=EF64 EF9C9A< E J9?O@ CB>4;4F9?9@ 

< 6OCB?A<F9 89=EF6<S: 
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1.226. К4>B9 CD46<?B @B:AB CD<@9A<FP 8?S EB>D4M9A<S 

8DB5<:
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2 a a

a

+
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2

4

x x
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;
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m m

m m
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6 9
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b b
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�OCB?A<F9 EB>D4M9A<9 6 EBBF69FEF6<< E CD46<?B@. 

1.227. �OCB?A<F9 6OK<F4A<9
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CD9864D<F9?PAB EB>D4F<6 8DB5<. 
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1.229. #EF4AB6<F9 CBDS8B> 89=EF6<= < GCDBEF<F9 6OD4-

:9A<9: 
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1. � A9>BFBDOI EFD4A4I @<D4 8?S <;@9D9A<S F9@C9D4FGDO 

CB?P;GRFES L>4?B= $4D9A79=F4. �?S C9D96B84 F9@C9D4FGDO 

<; L>4?O &9?PE<S 6 L>4?G $4D9A79=F4 CB?P;GRFES HBD@G-

?B= F = 1,8C + 32, 789 ! � F9@C9D4FGD4 CB &9?PE<R, 4 F � 

F9@C9D4FGD4 CB $4D9A79=FG. �O698<F9 HBD@G?G, E CB@BMPR 

>BFBDB= @B:AB C9D969EF< F9@C9D4FGDG <; L>4?O $4D9A79=-

F4 6 L>4?G &9?PE<S. �G:AB ?< 6B?AB64FPES, 9E?< G D959A>4 

F9@C9D4FGD4 100 °F? �D< >4>B= F9@C9D4FGD9 K<E?B 7D48GEB6 

CB &9?PE<R < CB $4D9A79=FG B8<A4>B6B?

2. "BD7B64S E9FP CD<B5D9?4 C4DF<R B5G6< B5M9= EFB<@B-

EFPR 180 FOE. D. �9D6GR A989?R 6 @474;<A4I E9F< B5G6P CDB-

8464?4EP E 25 %-= A4J9A>B=. �4F9@ A4J9A>4 5O?4 EA<:9A4 8B 

16 %. � <FB79 6ES C4DF<S B5G6< 5O?4 CDB84A4 A4 20 % 8BDB-

:9, K9@ >GC?9A4. �4 >4>GR EG@@G 5O?B CDB84AB B5G6< 6 C9D-

6GR A989?R?

У2;5:0B5;P=0S <0B5<0B8:0

ИAA;54C5<, >1>1I05<, 45;05< 2O2>4O

ИAA;54>20B5;PA:>5 7040=85.

�9DAB ?<, KFB 1

1

1

2

1

1 2x x x x+ + +( ) +( )
=� ?  �D98EF46PF9 6 6<89 

8DB5< 6OD4:9A<9
1

1 2

1

2 3

1

3 4

1

4 5a a a a a a a a+( ) +( ) +( ) +( ) +( ) +( ) +( ) +( )
+ + + .

�5B5M<F9 D9;G?PF4F < CD<8G@4=F9 4A4?B7<KAB9 ;484A<9 

8?S 8DG;9=. 

�>B>28<AS : >;8<?8040<

1. �B>4:<F9, KFB 

9E?< 
a b

b c

b a

a c

c a

a b

−
+

−
+

−
+

+ + = 1,  FB 
a c

b c

b c

c a

c b

a b

+

+

+

+

+

+
+ + = 4.  

2. "D9I;A4KAB9 K<E?B D4;?B:<?< A4 J9?O9 @AB:<F9?<. 

�BE?9 QFB7B A9>BFBDO9 @AB:<F9?< G69?<K<?< A9 5B?99 K9@ A4 

10 %, F4>, KFB5O EAB64 CB?GK<?BEP J9?B9 K<E?B. �4 >4>B9 A4<-

5B?PL99 K<E?B CDBJ9AFB6 @B7?B G69?<K<FPES CDB<;6989A<9?

3. !B>D4F<F9 8DB5P 
x x x

x x x

3 2

5 5 2

2 16 32

1 1 1 9

+

( ) + ( ) + ( )

� �

� � � �
.
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('НКЦИИ

§ 6. (C=:F8S G8A;>2>3> 0@3C<5=B0. 

�1;0ABP >?@545;5=8S, <=>65AB2> 7=0G5=89. 

%?>A>1O 7040=8S DC=:F88

2.1. �O59D<F9 FBK><, K9D9; >BFBDO9 CDBIB8<F 7D4H<> 

HGA>J<< f(x) = x2 − 4x: 

4) A(0; 0); 5) B(−1; 3); 6) C(5; 5). 

2.2. �9DAB ?<, KFB FBK>4 М(2; 9) CD<A48?9:<F 7D4H<>G 

HGA>J<<:

4) f(x) = 2x + 5; 5) g x
x

( ) ;= 9  6) h(x) = 2x2 + 1?

2.3. �BEFDB=F9 7D4H<> HGA>J<<:

4) f(x) = 3x − 1; 5) g(x) = 1 − x2. 

�4@ <;69EFAB, KFB ;46<E<@BEFP @9:8G 86G@S C9D9@9AAO-

@<, CD< >BFBDB= >4:8B@G ;A4K9A<R B8AB= C9D9@9AAB= EB-

BF69FEF6G9F 98<AEF69AAB9 ;A4K9A<9 8DG7B= C9D9@9AAB=, =07O-

205BAS DC=:F8>=0;P=>9 7028A8<>ABPR 8;8 DC=:F859. #FBK-

A<@ BCD989?9A<9 HGA>J<<.

�B6BDSF, KFB 7040=0 DC=:F8S y = f(x), 9E?< ;484AO:

• K<E?B6B9 @AB:9EF6B X;

• CD46<?B (;4>BA, ;46<E<@BEFP) f, CB >BFBDB@G >4:8B@G 

Q?9 @9AFG x <; @AB:9EF64 X EF46<FES 6 EBBF69FEF6<9 98<AEF-

69AAB9 K<E?B y. 

�AB:9EF6B X A4;O64RF >1;0ABPR >?@545;5=8S DC=: F88 

y = f(x) < B5B;A4K4RF D(f). 

�A4K9A<S C9D9@9AAB= x A4 ;O64RF ;A4K9A<S@< 4D7G@9AF4, 

4 ;A4K9A<S C9D9@9AAB= y � ;A4K9A<S@< HGA>J<<.

�AB:9EF6B X = D(f) � QFB @AB:9EF6B 6E9I ;A4K9A<= 4D-

7G@9AF4. �AB:9EF6B Х @B:9F 5OFP K<E?B6O@ CDB@9:GF>B@, 

B5N98<A9A<9@ A9E>B?P><I CDB@9:GF>B6, >BA9KAO@ <?< 59E-
>BA9KAO@ @AB:9EF6B@ K<E9?.

�AB:9EF6B 6E9I ;A4K9A<=, 

>BFBDO9 CD<A<@49F HGA>J<S 

y = f(x), A4;O64RF <=>65AB-

2>< 7=0G5=89 DC=:F88 < 

B5B;A4K4RF �(f). 

(C=:F8S y = f(x)

х � 4D7G@9AF

D(f) � B5?4EFP BCD989?9A<S
�(f) � @AB:9EF6B ;A4K9A<=
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'FB5O ;484FP HGA>J<R, AG:AB: 

 #>4;4FP B5?4EFP BCD989?9A<S HGA>J<<. 

 #>4;4FP CD46<?B, E CB@BMPR >BFBDB7B CB ;A4K9A<R 4D-

7G@9AF4 х @B:AB A4=F< EBBF69FEF6GRM99 ;A4K9A<9 HGA>J<< G. 

�4CD<@9D, D4EE@BFD<@ HGA>J<< f(x) = х2, 9E?< D(f) = R, < 

g(x) = x2, 9E?< D(g) = [0; + ). 

�46<E<@BEFP @9:8G C9D9@9AAO@< 6 QF<I HGA>J<SI 

BCD989?S9FES B8A<@ < F9@ :9 CD46<?B@: ;A4K9A<9 4D7G@9AF4 

6B;6B8<FES 6 >648D4F, < CB?GK49FES ;A4K9A<9 HGA>J<<. �B, 

EB7?4EAB BCD989?9A<R, QFB 869 D47AO9 HGA>J<<, CBE>B?P>G 

G A<I D47AO9 B5?4EF< BCD989?9A<S.

�E?< B5?4EFP BCD989?9A<S HGA>J<< y = f(x) A9 G>4;4A4, 

FB 6 F4><I E?GK4SI CB8D4;G@9649FES, KFB B5?4EFP BCD989?9-

A<S HGA>J<< EBEFB<F <; 6E9I F9I ;A4K9A<= C9D9@9AAB= x, CD< 

>BFBDOI 6OD4:9A<9 f(x), ;484RM99 HGA>J<R, <@99F E@OE?.

�4CD<@9D, D4EE@BFD<@ HGA>J<< f x x( ) ,= − 3  g x
x

( ) =
−
4

1
 

< h(x) = x2 − 4x + 3. �OD4:9A<9 x − 3  <@99F E@OE? CD< 

x ∈ [3; + ), F4> >4> CD< QF<I ;A4K9A<SI C9D9@9AAB= x CB8>B-

D9AAB9 6OD4:9A<9 A9BFD<J4F9?PAB < >BD9AP <; K<E?4 <@99F 

E@OE?. �A4K<F, D(f) = [3; + ).

�OD4:9A<9 4

1x −
 <@99F E@OE? 8?S 6E9I ;A4K9A<= C9D9@9A-

AB= x, >DB@9 K<E?4 1. "B784 D(g) = (− ; 1)  (1; + ).

�5?4EFPR BCD989?9A<S HGA>J<< h(x) = x2 − 4x + 3 S6?S9FES 

@AB:9EF6B 6E9I 89=EF6<F9?PAOI K<E9?, F. 9. D(h) = (− ; + ), 

CBE>B?P>G 6OD4:9A<9 x2 − 4x + 3 <@99F E@OE? CD< ?R5B@ ;A4-

K9A<< C9D9@9AAB= x.

А=0;8B8G5A:89 A?>A>1 7040=8S DC=:F88
�E?< EBBF69FEF6<9 @9:8G ;A4K9A<S@< 4D7G@9AF4 < ;A4K9-

A<S@< HGA>J<< BCD989?S9FES E CB@BMPR HBD@G?O, FB F4>B= 

ECBEB5 ;484A<S HGA>J<< A4;O64RF 4A4?8F8G9E>8@. 

"4>, HGA>J<< g x x( ) ,= 3  h x
x

( ) = 1  ;484AO 4A4?<F<K9E><.

�F@9F<@, KFB B8A4 < F4 :9 HGA>J<S @B:9F 5OFP ;484A4 

D4;AO@< HBD@G?4@<. �4CD<@9D, HBD@G?O y = | x | < y = x2  

;484RF B8AG < FG :9 HGA>J<R.

%;>25A=O9 A?>A>1 7040=8S DC=:F88

�E?< EBBF69FEF6<9 @9:8G ;A4K9A<S@< 4D7G@9AF4 < ;A4K9-

A<S@< HGA>J<< BC<EO649FES E?B64@<, F. 9. 9E?< B5NSEAS9FES, 
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$GA>J<< 77

>4><@ B5D4;B@ ;A4K9A<R 4D7G@9AF4 EF46<FES 6 EBBF69FEF6<9 

;A4K9A<9 HGA>J<<, FB F4>B= ECBEB5 ;484A<S HGA>J<< � A;>-

25A=O9. 

 4EE@BFD<@ CD<@9D HGA>J<<, ;484AAB= E?B69EAB: «$GA>-

J<S y = g(x) BCD989?9A4 A4 @AB:9EF69 A4FGD4?PAOI K<E9?, < 

>4:8B@G ;A4K9A<R 4D7G@9AF4 EF46<FES 6 EBBF69FEF6<9 EG@@4 

J<HD 6 97B 89ESF<KAB= ;4C<E<». �OK<E?<@ A9E>B?P>B ;A4K9-

A<= 84AAB= HGA>J<<: g(12) = 1 + 2 = 3; g(325) = 3 + 2 + 5 = 10; 

g(30 000) = 3 + 0 + 0 + 0 + 0 = 3.

&01;8G=O9 A?>A>1 7040=8S DC=:F88 

�E?< EBBF69FEF6<9 @9:8G ;A4K9A<S@< 4D7G@9AF4 < ;A4K9-

A<S@< HGA>J<< G>4;O649FES E CB@BMPR F45?<JO, 6 C9D6B= 

EFDB>9 >BFBDB= G>4;O64RFES ;A4K9A<S 4D7G@9AF4, 4 6B 6FB-

DB= � EBBF69FEF6GRM<9 ;A4K9A<S HGA>J<<, FB 7B6BDSF, KFB 

HGA>J<S ;484A4 B01;8F59. 

x х1 х2 х3
� xn − 1 хC

y = f(x) G1 G2 G3
� Gn − 1 GC

�4CD<@9D, @9F9BDB?B7< EBEF46?SRF F45?<JO, >BFBDO9 

BC<EO64RF D4;?<KAO9 ;46<E<@BEF< @9:8G ;A4K9A<S@< A4-

5?R849@OI 69?<K<A.

"45?<J4  1. %CB>G=O5 AC<<O A>;=5G=>9 @0480F88 ?@8 >BACBAB288 

0B<>AD5@O (%525@=>5 ?>;CH0@85, 78<=55 A>;=F5AB>S=85)

(<DBF4, 7D48. 20 30 40 50 60 70 80 90

!GFBKAO9 EG@@O 

EB? A9KAB= D48<4J<<, 

>4?/E@2 EGF.

624 480 327 181 51 0 0 0

"45?<J4 1 ;4849F HGA>J<R p(x) ;46<E<@BEF< EGFBKAB= EG@-

@O EB?A9KAB= D48<4J<< BF L<DBFO, A4 >BFBDB= 6OCB?AS9FES 

A45?R89A<9. 
! CB@BMPR F45?<JO A4=89@ p(30); p(60); p(70) < 6OSEA<@, 

A4 >4>B= L<DBF9 ;A4K9A<9 EGFBKAB= EG@@O D48<4J<< D46AB 
AG?R. �?S QFB7B A4=89@ ;A4K9A<S HGA>J<< y = D(x) CB 
;A4K9A<S@ 4D7G@9AF4: D(30) = 480; D(60) = 51; D(70) = 0. А ;4F9@ 
A4=89@ ;A4K9A<9 4D7G@9AF4 CB ;A4K9A<S@ HGA>J<<: ;A4K9A<9 
EGFBKAB= EG@@O D48<4J<< D46AB AG?R A4 L<DBF4I: 70°; 80°; 90°.
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Г@0D8G5A:89 A?>A>1 7040=8S DC=:F88

!CBEB5 ;484A<S HGA>J<< E CB@BMPR @AB:9EF64 FBK9> >B-

BD8<A4FAB= C?BE>BEF< A4;O649FES 3@0D8G5A:8<. 

�GEFP >D<64S L (D<E. 2) � A9>BFBDB9 @AB:9EF6B FBK9> A4 

>BBD8<A4FAB= C?BE>BEF<.

�4CB@A<@, >4> CB ;A4K9A<R 4D7G@9AF4 x A4=F< ;A4K9A<9 

HGA>J<< f(x). �B;P@9@ A4 BE< 45EJ<EE CDB<;6B?PAGR FBK>G 

х0 < CDB6989@ K9D9; A99 CDS@GR, C4D4??9?PAGR BE< BD8<A4F. 
�A4 C9D9E9K9F >D<6GR L 6 A9>BFBDB= FBK>9 А(х0; G0). �D8<A4F4 

y0 = f(x0) QFB= FBK>< S6?S9FES ;A4K9A<9@ HGA>J<< CD< 

;A4K9A<< 4D7G@9AF4, D46AB@ х0.

"4><@ B5D4;B@ G>4;O649FES EBBF69FEF6<9 @9:8G @AB :9-

EF6B@ ;A4K9A<= 4D7G@9AF4 < ;A4K9A<S@< HGA>J<<. 

�5?4EFPR BCD989?9A<S HGA>J<< S6?S9FES @AB:9EF6B 

45EJ<EE FBK9> >D<6B= L, 4 @AB:9EF6B@ ;A4K9A<= HGA>J<< � 

@AB:9EF6B BD8<A4F QF<I FBK9>.

�B 7D4H<>G BCD989?S9@, KFB D(f) = [1; 6], 4 E(f) = [1; 5].

�4:AB CB@A<FP, KFB A9 ?R5B9 @AB:9EF6B FBK9> A4 >BBD-

8<A4FAB= C?BE>BEF< ;4849F HGA>J<R. �4CD<@9D, >D<6GR, 

<;B5D4:9AAGR A4 D<EGA>9 3, CDS@4S x = x0 C9D9E9>49F 6 86GI 

FBK>4I, F. 9. ;A4K9A<R x0 EBBF69FEF6G9F A9 98<AEF69AAB9 ;A4-

K9A<9 y. �A4K<F, QF4 >D<64S A9 ;4849F HGA>J<R. 

�DB<;6B?PA4S >D<64S A4 >BBD8<A4FAB= C?BE>BEF< ;4849F 

HGA>J<R, 9E?< ?R54S CDS@4S, C4D4??9?PA4S BE< BD8<A4F, 

<@99F E QFB= >D<6B= A9 5B?99 B8AB= B5M9= FBK><.

 <E. 2  <E. 3

Правообладатель Народная асвета



$GA>J<< 79

�?@545;5=85. �AB:9EF6B 6E9I FBK9> C?BE>BEF<, 45EJ<EEO 
>BFBDOI D46AO ;A4K9A<S@ 4D7G@9AF4, 4 BD8<A4FO � EB-
BF69FEF6GRM<@ ;A4K9A<S@ HGA>J<<, A4;O64RF 3@0D8:>< 

DC=:F88.

!B E6B=EF64@< < 7D4H<>4@< A9>BFBDOI HGA>J<= 6O CB-

;A4>B@<?<EP 6 7�8-I >?4EE4I. "4>, 64@ <;69EFAB, KFB 7D4H<-

>B@ ?<A9=AB= HGA>J<< y = kx + b S6?S9FES CDS@4S (D<E. 4, 4), 

7D4H<>B@ >648D4F<KAB= HGA>J<< y = ax2 + bx + c, a ≠ 0, � C4-

D45B?4 (D<E. 4, 5), 7D4H<>B@ B5D4FAB= CDBCBDJ<BA4?PABEF< 

y k

x
= ,  k ≠ 0, � 7<C9D5B?4 (D<E. 4, 6). КDB@9 FB7B, 6O <;GK4?< 

E6B=EF64 HGA>J<= y = x3, y = | x | < y x= ,  7D4H<>< >BFBDOI 

<;B5D4:9AO A4 D<EGA>4I 4, 7�9.

 <E. 4
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(C=:F8S G8A;>2>3> 0@3C<5=B0

1. �4=8<F9 ;A4K9A<9 HGA> J<<:

4) f x x( ) ;= − −2 1

5) g x
x

x
( ) ;=

+

2

43
 

6) h x x( ) ,= +2 4  � 9E?< ;A4-

K9A<9 4D7G@9AF4 D46AB −2. 

4) �A4K9A<9 4D7G@9AF4 x = −2 CB8EF4-

6<@ 6 HBD@G?G HGA>J<< f x x( ) = − −2 1 

< CB?GK<@: f( ) ( ) .− = − − − = −2 2 1 52

5) g( )
( )

( )
.− =

−

− +
=
−
−

=2
2 2

2 4

4

4
1

3

6) h( ) ( ) .− = − + = =2 2 4 8 2 22

2. �4=8<F9, CD< >4>B@ ;A4K9-

A<< 4D7G@9AF4 ;A4K9A<9 HGA>-

J<<:

4) f(x) = x2 − 8; 

5) g x
x

( ) ;=
8

6) h(x) = | x | � D46AB 1. 

4) f(x) = 1.  9L<@ GD46A9A<9:

x
2 − 8 = 1; x2 = 9; 

x

x

= −
=

£

¥
¤

3

3

,

.

"4><@ B5D4;B@, ;A4K9A<9 HGA>J<< 

f(x) D46AB 1 CD< ;A4K9A<SI 4D7G@9A-

F4, D46AOI −3 < 3.

5) g(x) = 1; 8
1

x
= ;  x = 8. �A4K<F, 

;A4K9A<9 HGA>J<< g(x) D46AB 1 CD< 

;A4K9A<< 4D7G@9AF4, D46AB@ 8.

6) h(x) = 1; | x | = 1; 
x

x

=

= −
£

¥
¤

1

1

,

.
 �A4K9-

A<9 HGA>J<< h(x) D46AB 1 CD< ;A4-

K9A<SI 4D7G@9AF4, D46AOI 1 < −1. 

%?>A>1O 7040=8S DC=:F88. Г@0D8: DC=:F88 

3. $GA>J<S g x
x

( ) =
−
4

3
 ;484-

A4 4A4?<F<K9E>< A4 @AB:9EF-

69 D = {1; 2; 4; 5; 7}.

�484=F9 99:

4) F45?<J9=;

5) 7D4H<K9E><.

4) �OK<E?<@ CB ;484AAO@ ;A4K9A<-

S@ 4D7G@9AF4 ;A4K9A<S HGA>J<< < 

;4CB?A<@ F45?<JG:

x 1 2 4 5 7

g(x) −2 −4 4 2 1

5) �BEFDB<@ FBK><, >BBD8<A4FO >B-

FBDOI ;484AO F45?<J9=.
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�1;0ABP >?@545;5=8S, <=>65AB2> 7=0G5=89 DC=:F88

4. �4=8<F9 D(f) < E(f) CB 7D4-

H<>G HGA>J<<, <;B5D4:9AAB-

@G A4 D<EGA>9 5.

 <E. 5

4) �5?4EFPR BCD989?9A<S 84AAB= 

HGA> J<< S6?S9FES @AB:9EF6B 45E-

J<EE FBK9> 7D4H<>4 HGA>J<<, 4 

@AB:9EF6B@ ;A4K9A<= � @AB:9EF-

6B BD8<A4F QF<I FBK9>.

�B 84AAB@G 7D4H<>G BCD989?S9@, 

KFB D(f) = [−4; 4], 4 E(f) = [−3; 3].

5) �5?4EFPR BCD989?9A<S HGA>J<<, 

7D4H<> >BFBDB= <;B5D4:9A A4 D<-

EGA>9 5, 5, S6?S9FES BFD9;B> [−5; 5], 

F. 9. D(f) = [−5;  5]. �BE>B?P>G 

−5  y  6, FB E(f) = [−5; 6].

6)* "4> >4> A4 7D4H<>9 HGA>J<< 

A9F FBK>< E >BBD8<A4F4@< (3; 2), FB 

D(f) = [−3; 3)  (3; 7], 4 

E(f) = [−4; 2)  (2; 3].
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5. �4=8<F9 B5?4EFP BCD989?9-

A<S HGA>J<<:

4) g x
x

x
( ) ;=

−
−

5 1

1 3

5) p x
x

x

x

x
( ) ;=

+

+
+

−2 3

2

9 2

6) f x x x( ) ;= − +2 5 4

7) h x
x

x( ) .=
−

+ −5

4
13 2

4) �5?4EFPR BCD989?9A<S 84A-

AB= HGA>J<< S6?S9FES @AB:9EF-

6B 6E9I K<E9?, CD< >BFBDOI ;A4-

@9A4F9?P 8DB5< 5 1

1 3

x

x

−
−

 A9 D469A 

AG?R, F. 9. 1 − 3х ≠ 0; x ≠ 1

3
.  "B784 

D g( ) ; ; .= −( ) +( )1

3

1

3

5) �DB5P 2 3

2

x

x

+

+
 <@99F E@OE? 8?S 

6E9I ;A4K9A<= C9D9@9AAB= x, >DB@9 

x = −2, 4 8DB5P 9 2x

x

−  <@99F E@OE? 

8?S 6E9I ;A4K9A<= C9D9@9AAB= х, 

>DB@9 х = 0. �A4K<F, B5?4EFPR BC-

D989?9A<S 84AAB= HGA>J<< S6?S9F-

ES @AB:9EF6B 6E9I 89=EF6<F9?PAOI 

K<E9?, >DB@9 K<E9? −2 < 0. 

"4><@ B5D4;B@,

D(D) = (− ; −2)  (−2; 0)  (0; + ).

6) �5?4EFPR BCD989?9A<S HGA>-

J<< f x x x( ) = − +2 5 4  S6?S9FES 

@AB:9EF6B 6E9I ;A4K9A<= C9D9@9A-

AB= x, CD< >BFBDOI CB8>BD9AAB9 

6OD4:9A<9 A9BFD<J4F9?PAB, F. 9. 

x x2 5 4 0− + .   9L<@ CB?GK9AAB9 

>648D4FAB9 A9D469AEF 6B. �G?S@< 

HGA>J<< y x x= − +2 5 4  S6?SRFES 

K<E?4 1 < 4. �9F6< C4D45B?O A4-

CD46?9AO 669DI. �9BFD<J4F9?PAO9 

;A4K9A<S HGA>J<S y x x= − +2 5 4  

CD<A<@49F CD< х ∈ (− ; 1]  [4; + ). 

�A4K<F, D(f) = (− ; 1]  [4; + ).

7) �5?4EFP BCD989?9A<S 84AAB= 

HGA>J<< EB6C4849F EB @AB:9EF-

6B@ D9L9A<= E<EF9@O A9D469AEF6: 

x

x

−
−

§
¨
©

4 0

13 2 0

,

;
 

x

x

4

2 13

,

;

§
¨
©

 
x

x

4

6 5

,

, ;

§
¨
©

 

D(h) = (4; 6,5].

6. �4=8<F9 @AB:9EF6B ;A4K9-

A<= HGA>J<<:

4) f(x) = | x | + 4; 

4) "4> >4> CB BCD989?9A<R @B8G?S 

K<E?4 | x |  0 8?S ?R5B7B K<E?4 x, FB 

| x | + 4  4. �A4K<F, E(f) = [4; + ).
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5) g(x) = −x
2 + 6x − 2; 

6) h x x( ) .= + −3 5

5) �D4H<>B@ HGA>J<< g(x) = −x
2 + 6x − 2 

S6?S9FES C4D45B?4, 69F6< >BFBDB= 

A4CD46?9AO 6A<; (a = −1  0). �A4-

K<F, @AB:9EF6B@ ;A4K9A<= 84AAB= 

HGA>J<< S6?S9FES CDB@9:GFB> 

(− ; y6]. �4=89@ 45EJ<EEG 69DL<AO 

C4D45B?O: x
b

a6 = − = −
−( )

=
2

6

2 1
3.

"B784 

y6 = − + − = − + − =3 6 3 2 9 18 2 72 .  

�A4K<F, �(g) = (− ; 7].

6) �B BCD989?9A<R 4D<H@9F<K9E-

><= >648D4FAO= >BD9AP <; A9BF-

D<J4F9?PAB7B K<E?4 S6?S9FES K<E-

?B@ A9BFD<J4F9?PAO@. �A4K<F, 

x + 3 0  8?S 6E9I ;A4K9A<= C9D9-

@9AAB=, CD<A48?9:4M<I B5?4EF< 

BCD989?9A<S HGA>J<<. �BE>B?P>G 

x + 3 0,  FB x + − −3 5 5,  F. 9. 

� h( ) ; .= − +[ )5

�CD989?<F9, >4><9 <; ?<A<= (D<E. 6) S6?SRFES <;B5D4:9A<S@< 7D4-

H<>4 HGA>J<<.

 <E. 6
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2.4. �4=8<F9 ;A4K9A<9 HGA>J<< f(x) = x2 − 5, 9E?< ;A4K9A<9 

4D7G@9AF4 D46AB:

4) 2; 5) − 1

2
;  6) 1,6; 7) 7.

2.5. �;69EFAB, KFB g x
x

x
( ) =

−
+

2

2
.  �4=8<F9 ;A4K9A<9 6OD4-

:9A<S:

4) g 3( );  5) 2 1 9g −( ), ;

6) 1

3
0g ( );  7) 3 5 5 2g −( ).

2.6. !D46A<F9 ;A4K9A<S h(−3) < h 2( ),  9E?< HGA>J<S ;4-

84A4 HBD@G?B=:

4) h x x( ) = +2 7;  5) h x x
x

( ) = −1 2 ;

6) h x x x( ) = −4 23 ;  7) h x x x( ) = − +3 8 .

2.7. $GA>J<S ;484A4 HBD@G?B= q x
x x

x
( ) =

− +2 14 2

2
.  �4=8<F9 

;A4K9A<9 6OD4:9A<S q q q2 1 2 3( ) − −( ) + ( ).
2.8. �4=8<F9 ;A4K9A<9 4D7G@9AF4, CD< >BFBDB@ ;A4K9A<9 

HGA>J<< g x x( ) = −6 5  D46AB:

4) 1; 5) 6; 6) −4; 7) 0. 

2.9. �;69EFAB, KFB f x x x( ) .= −3 102  !>B?P>B EGM9EF6G9F 

;A4K9A<= 4D7G@9AF4, CD< >BFBDOI:

4) f x( ) = 0;  5) f x( ) = −3;

6) f x( ) = −8 1

3
;  7) f x( ) = −15?

2.10. �4=8<F9 6E9 ;A4K9A<S 4D7G@9AF4, CD< >BFBDOI ;A4K9-

A<9 HGA>J<< D46AB 5:

4) f x x x( ) = +2 4 ;  5) g x
x

( ) = 2 ;  6) h x x( ) = .

2.11. �; 84AAOI HGA>J<= 6O59D<F9 F9, 8?S >BFBDOI 6O-

CB?AS9FES D469AEF6B f −( ) =2 8:

4) f x x( ) = + 8;  5) f x x( ) = +2 4;

6) f x
x

( ) = − 16 ;  7) f x x( ) = −6 .

2.12. �CD989?<F9, S6?S9FES ?< ;46<E<@BEFP, ;484AA4S F45-

?<J9= 2, HGA>J<9=.
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"45?<J4  2. %CB>G=O5 AC<<O A>;=5G=>9 @0480F88 ?@8 >BACBAB288 

0B<>AD5@O (%525@=>5 ?>;CH0@85, ;5B=55 A>;=F5AB>S=85)

(<DBF4, 7D48. 30 40 50 60 70 80 90

!GFBKAO9 EG@@O 

EB?A9KAB= D4 8<4-

J<<, >4?/E@2 EGF.

1005 1022 1020 1009 1043 1093 1110

� >4>B@ E?GK49 CB 84AAO@ F45?<JO @B:AB GEF4AB6<FP, 

KFB ;46<E<@BEFP A9 S6?S9FES HGA>J<9=?

2.13. $GA>J<S q x x( ) =
2

2
 ;484A4 4A4?<F<K9E>< A4 @AB:9-

EF69 D = − − −{ }3 2 1 0 1 2 3 4; ; ; ; ; ; ; .  �484=F9 99:

4) F45?<J9=;  5) 7D4H<K9E><; 6) E?B69EAB.

2.14. $GA>J<S ;484A4 E?B69EAB: «$GA>J<S y = f(x) BCD9-

89?9A4 A4 @AB:9EF69 J9?OI K<E9?, 5B?PL<I −7, AB @9AP -

L<I 10, < >4:8B@G ;A4K9A<R 4D7G@9AF4 EF46<FES 6 EBBF69F-

EF6<9 K<E?B, CDBF<6BCB?B:AB9 ;A4K9A<R 4D7G@9AF4». �484=F9 

QFG HGA>J<R:

4) F45?<J9=; 5) 7D4H<K9E><; 6) 4A4?<F<K9E><.

2.15. �4 D<EGA>9 7 <;B5D4:9A 7D4H<> HGA>J<< y = f(x). 

�B?P;GSEP 7D4H<>B@, A4=8<F9:
4) f(−6); f(1); f(7); 5) 6E9 ;A4K9A<S 4D7G@9AF4, CD< >BFBDOI 

69DAB D469AEF6B f(х) = 3; f(х) = 0; f(х) = −6; 6) D(f); 7) E(f). 

 <E. 7
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2.16. �4=8<F9 B5?4EFP BCD989?9A<S < @AB:9EF6B ;A4K9A<= 

HGA>J<<, 7D4H<> >BFBDB= <;B5D4:9A A4 D<EGA>9 8.

2.17. �D<698<F9 CD<@9D 7D4H<>4 HGA>J<< y = f(x), 8?S 

>BFBDB= <;69EFAB, KFB: 

4) D f( ) = −[ ]7 5; ;  � f( ) = −[ ]2 3; ;  f 1 3( ) = ;

5)* D f( ) = − −[ ) −( ]8 2 2 4; ; ;  � f( ) = − −[ ) −( ]3 1 1 5; ; ;

f 0 3( ) = − ;  f 1 2( ) = − .

2.18. �4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<: 

4) y
x

x
=

−
+

3 1

2
;  5) y

x x
=

+

3

8 2
;

6) y
x

x x
=

+

− +

4

6 92
;  7) y x

x

x= +
−2 1 9

;

8) y
x

x

x

x
= +

− +

−
4 9 1

2 3
;  9) y

x x
= +

+

7

5

3
2 2

.

2.19. �CD989?<F9, CD< >4><I ;A4K9A<SI C9D9@9AAB= 6OD4-

:9A<9, ;484RM99 HGA>J<R, <@99F E@OE?:

4) f x
x x

( ) =
− +

7

3 22
;  5) f x

x

x

x x
( ) = +

−

− +

5 1

3 10 32
;

6) f x
x

x x
( ) =

+

− +

15 4

13 364 2
.

2.20. �D<698<F9 CD<@9D HGA>J<< y = f(x), G >BFBDB=:

4) D f( ) = −( ) +( ); ;5 5 ;

5) D f( ) = − −( ) −( ) +( ); ; ; ;2 2 2 2

6) D f( ) = − +( ); .

 <E. 8
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2.21. К4> A4=F< B5?4EFP BCD989?9A<S HGA>J<<: 

4) y x= + 3;  5) y x= −5 1;

6) y
x

=
−
5

7 0 1,
;  7) y x x= − +2 6 8;

8) y x x= − −10 92 ;  9) y
x

=
−

1

252
?

�4=8<F9 D(y). �5B5M<F9 ECBEB5 D9L9A<S.

2.22. �D<698<F9 CD<@9D HGA>J<< y = f(x), G >BFBDB=:

4) D f( ) = +[ ; );7  5) D f( ) = −( ; );2

6) D f( ) = −[ ; ];3 3  7) D f( ) = − +( ; ) ( ; ).2 4

2.23. �4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<: 

4) y x x= + + −7 5 ;  5) y
x x

= +
+ +

8

2 3

1

1
;

6) y xx

x
= − +

−
3

5 3
2 7;  7) y x x x= + − + −2 220 36 ;

8) y x x
x x

= − −
−

3

52

28 ;  9) y x
x x

= − +
− +

8 8

9 82
.

2.24. �4=8<F9 @AB:9EF6B ;A4K9A<= HGA>J<<:

4) f x x( ) = +2 5;  5) f x x( ) = − 2;

6) f x x( ) = − +4 7;  7) f x x x( ) = − + +2 8 1.

2.25. �4=8<F9 ;A4K9A<9 HGA>J<< h x x( ) = +2 32 ,  9E?< ;A4-

K9A<9 4D7G@9AF4 D46AB:

4) 1; 5) − 1

4
;  6) 0,7; 7) 5.

2.26. !D46A<F9 f( )−1  < f 6( ),  9E?<: 

4) f x x( ) = −10 2 ;  5) f x x x( ) = −5 3 ;

6) f x
x

x
( ) =

−

+

2

2

3

3
;  7) f x x

x
( ) =

+
� .

2

2 1

2.27. $GA>J<S ;484A4 HBD@G?B= g x x x( ) = −3 4 2 .  �9DAB ?< 

D469AEF6B:

4) g −( ) =1 4;  5) 1

5
2 2g ( ) = ?

2.28. �4=8<F9 ;A4K9A<9 4D7G@9AF4, CD< >BFBDB@ ;A4K9A<9 

HGA>J<< g x x( ) = −3 2  D46AB: 4) 1;  5) 0;  6) −4.
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2.29. �;69EFAB, KFB f x x x( ) .= −2  �4=8<F9 ;A4K9A<S 4D-

7G@9AF4, CD< >BFBDOI:

4) f x( ) ;= 0  5) f x( ) ;= 6  6) f x( ) .= 12

2.30. $GA>J<S h x x( ) =
2

 ;484A4 4A4?<F<K9E>< A4 @AB-

:9EF69 D = { }0 1 4 9 16; ; ; ; .  �484=F9 99:

4) F45?<J9=; 5) 7D4H<K9E><; 6) E?B69EAB.

2.31. �4 D<EGA>9 9 <;B5D4:9A 7D4H<> HGA>J<< y f x= ( ).  

�B?P;GSEP 7D4H<>B@, A4=8<F9: 4) f( );−9  f( );−2  f( );7  5) 6E9 

;A4K9A<S 4D7G@9AF4, CD< >BFBDOI 69DAB D469AEF6B f x( ) ;= −2  

f x( ) ;= 0  6) D f( );  7) E f( ).

2.32. �4=8<F9 B5?4EFP BCD989?9A<S < @AB:9EF6B ;A4K9A<= 

HGA>J<<, 7D4H<> >BFBDB= <;B5D4:9A A4 D<EGA>9 10.

 <E. 10

 <E. 9
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2.33. �D<698<F9 CD<@9D 7D4H<>4 HGA>J<< y f x= ( ),  8?S 

>BFBDB= <;69EFAB, KFB D f( ) = −[ ]5 6; ; � f( ) = −[ ]3 4; ; f −( ) =2 2.

2.34. �CD989?<F9, CD< >4><I ;A4K9A<SI C9D9@9AAB= 6OD4-

:9A<9, ;484RM99 HGA>J<R, <@99F E@OE?:

4) y
x

x
=

−
−

7

3
;  5) y

x x
=

−
15

62
;

6) y
x

x x
=

+

+ +

7 2

10 252
;  7) y

x

x= +
−
8

81 42
;

8) y
x

x

x

x
= +

+

−
−
+

7 1

4

5 7

2
;  9) y

x

x x
= +

+

−

1

10

5
2

;

:) y
x

x x
=

−

− +

2

5 62
;  ;) y x

x
=

+2 8
.

2.35. �4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<: 

4) y x= − 4;  5) y
x

=
−
6

8 3
;

6) y x x= +2 52 ;  7) y
x x

=
− −

7

6 82
.

2.36. �4=8<F9 D(y) < ;4C<L<F9 BF69F 6 6<89 K<E?B6B7B 

CDB@9:GF>4 <?< B5N98<A9A<S K<E?B6OI CDB@9:GF>B6:

4) y x x= + + −1 4 ;  5) y xx

x
= − +

−
7

6
3 2;

6) y x x x= + − + −2 4 5 6 ;  7) y x x
x

= − −
−

3 2

2

3

4

.

2.37. �4=8<F9 @AB:9EF6B ;A4K9A<= HGA>J<<: 

4) f x x( ) = −2 7;  5) f x x( ) = + 6;

6) f x x( ) = + −2 3;  7) f x x x( ) = − − −2 10 5 .

2.38. �D98EF46PF9 6OD4:9A<9 
3

27

2
3

3

�

�

( )
 6 6<89 EF9C9A< E BE-

AB64A<9@ 3. 

2.39. �B>4:<F9, KFB CD< ?R5B@ ;A4K9A<< C9D9@9AAB= 69D-

AB A9D469AEF6B a a a a( ) ( )( ).+ + +5 3 2

2.40. �9DAB ?<, KFB ;A4K9A<9 6OD4:9A<S

1

3

1

3
6 2 2 6+( )( )�  

S6?S9FES D4J<BA4?PAO@ K<E?B@?
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2.41. � EC?46 6IB8SF @98P, B?B6B < J<A> 6 BFABL9A<< 

12  13  25. �4=8<F9, E>B?P>B CDBJ9AFB6 6 EC?469 EBEF46?S9F 

@98P.

§ 7. %2>9AB20 DC=:F88 

2.42. $GA>J<S f(x) ;484A4 HBD@G?B= f x x x( ) = −5 32 .  

�4=8<F9 AG?< HGA>J<<.

2.43. �4=8<F9 A4<5B?PL99 ;A4K9A<9 HGA>J<< g x x( )= −4 2.

2.44. �4=8<F9 CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<<: 

4) f(x) = 5x2 − 3x; 5) g(x) = 4 − x2.

�D< <;GK9A<< HGA>J<= 6 7�8-I >?4EE4I 6O CB;A4>B@<-

?<EP E <I E6B=EF64@<, A4CD<@9D F4><@< >4> AG?< HGA>-

J<<, CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<<, CDB@9:GF>< 

@BABFBAABEF< HGA>J<<. �5B5M<@ QF< E6B=EF64 8?S HGA>J<< 

K<E?B6B7B 4D7G@9AF4 y = f(x), ;484AAB= 7D4H<K9E>< < 4A4?<F<-

K9E><.

�C;8 DC=:F88

�A4K9A<9 4D7G@9AF4, CD< >BFBDB@ ;A4K9A<9 HGA>J<< D46-

AB AG?R, A4;O64RF =C;5< DC=:F88.

�G?S@< HGA>J<< y = f(x), 7D4H<> >BFBDB= <;B5D4:9A A4 

D<EGA>9 11, S6?SRFES ;A4K9A<S 4D7G@9AF4, D46AO9 −2, 4 < 8, 

F4> >4> CD< x = −2, x = 4, x = 8 ;A4K9A<9 HGA>J<< D46AB AG?R. 

 <E. 11
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� FBK>4I E 45EJ<EE4@< −2, 4 < 8 7D4H<> HGA>J<< y = f(x) C9-

D9E9>49F BEP 45EJ<EE.
�4=89@ AG?< HGA>J<< h(x) = (x + 1)(x − 1)(2x − 5), ;484A-

AB= 4A4?<F<K9E><. �?S QFB7B D9L<@ GD46A9A<9 h(x) = 0, F. 9. 
(x + 1)(x − 1)(2x − 5) = 0. 

�DB<;6989A<9 A9E>B?P><I @AB:<F9?9= D46AB AG?R, 9E?< 

IBFS 5O B8<A <; @AB:<F9?9= D469A AG?R, F. 9.

x

x

x

+ =

− =

− =

£

¥

¤
¤
¤

1 0

1 0

2 5 0

,

,

;

  

x

x

x

= −
=

=

£

¥

¤
¤
¤

1

1

2 5

,

,

, .

�A4K<F, K<E?4 −1, 1 < 2,5 S6?S-

RFES AG?S@< HGA>J<<
h(x) = (x + 1)(x − 1)(2x − 5).

�@><56CB:8 7=0:>?>AB>S=AB20 DC=:F88

�DB@9:GFB>, A4 >BFBDB@ HGA>J<S CD<A<@49F ;A4K9A<S 

FB?P>B B8AB7B ;A4>4, A4;O649FES ?@><56CB:>< 7=0:>?>AB>-

S=AB20 DC=:F88.

�4 CDB@9:GF>4I [−9; −2) < (4; 8) 7D4H<> HGA>J<< y = f(x) 

?9:<F A<:9 BE< 45EJ<EE (D<E. 12), E?98B64F9?PAB, ;A4K9A<S 

HGA>J<< A4 QF<I CDB@9:GF>4I BFD<J4F9?PAO, F. 9. G  0 CD< 

x ∈ [−9; −2)  (4; 8).

�4 CDB@9:GF>4I (−2; 4) < (8; 9] 7D4H<> HGA>J<< y = f(x) ?9-

:<F 6OL9 BE< 45EJ<EE (E@. D<E. 12), E?98B64F9?PAB, ;A4K9A<S 

f(x0) = 0,

x0 � AG?P HGA>J<< 

G = f(x)

 <E. 12
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HGA>J<< A4 QF<I CDB@9:GF>4I CB?B:<F9?PAO, F. 9. y  0 CD< 

x ∈ (−2; 4)  (8; 9].

�DB@9:GF>< [−9; −2) < (4; 8), (−2; 4) < (8; 9] S6?SRFES CDB-

@9:GF>4@< ;A4>BCBEFBSAEF64 84AAB= HGA>J<<.

�5OKAB CD< <;GK9A<< E6B=EF6 HGA>J<= D4EE@4FD<64RF 

CDB@9:GF>< ;A4>BCBEFBSAEF64 @4>E<@4?PAB= 8?<AO.

�4=89@ CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<< g(x) = −2x + 6, 

;484AAB= 4A4?<F<K9E><. �?S QFB7B D9L<@ A9D469AEF64 g(x)  0 

< g(x)  0, F. 9. 6OSEA<@, CD< >4><I ;A4K9A<SI 4D7G@9AF4 ;A4-

K9A<S 84AAB= HGA>J<< BFD<J4F9?PAO, 4 CD< >4><I CB?B:<-

F9?PAO. �B?GK<@: −2x + 6  0; −2x  −6; x  3, F. 9. g(x)  0 CD< 

x ∈ (3; + ). 

�K96<8AB, KFB g(x)  0 CD< x ∈ (− ; 3), F. 9. A4 CDB@9:GF>9 

(− ; 3) ;A4K9A<S HGA>J<< CB?B:<F9?PAO.

�DB@9:GF>< (− ;  3), (3;  + ) S6?SRFES CDB@9:GF>4@< 

;A4>BCBEFBSAEF64 HGA>J<< g(x) = −2x + 6.

�>=>B>==>ABP DC=:F88

$GA>J<S y = f(x) 2>7@0AB05B A4 A9>BFBDB@ CDB@9:GF>9 <; 

B5?4EF< BCD989?9A<S, 9E?< 8?S ?R5OI 86GI ;A4K9A<= 4D7G@9A-

F4 x1 < x2 <; QFB7B CDB@9:GF>4, F4><I, KFB x2  x1, 6OCB?AS-

9FES A9D469AEF6B f(x2)  f(x1) (D<E. 13). 

�DG7<@< E?B64@<, HGA>J<S 6B;-
D4EF49F A4 A9>BFBDB@ CDB@9:GF>9, 

9E?< 8?S ?R5OI ;A4K9A<= 4D7G@9AF4 

<; QFB7B CDB@9:GF>4 1>;PH5<C ;A4-

K9A<R 4D7G@9AF4 EBBF69FEF6G9F 1>;P-

H55 ;A4K9A<9 HGA>J<<.

$GA>J<S y = f(x) C1O205B A4 A9>B-

FBDB@ CDB@9:GF>9 <; B5?4EF< BCD989-

?9A<S, 9E?< 8?S ?R5OI 86GI ;A4K9A<= 

4D7G@9AF4 x1 < x2 <; QFB7B CDB@9:GF-

>4, F4><I, KFB x2  x1, 6OCB?AS9FES 

A9D469AEF6B f(x2)  f(x1) (D<E. 14). 

�A4K9 7B6BDS, HGA>J<S G5O649F 

A4 A9>BFBDB@ CDB@9:GF>9, 9E?< 8?S 

?R5OI ;A4K9A<= 4D7G@9AF4 <; QFB7B 

CDB@9:GF>4 1>;PH5<C ;A4K9A<R 4D-

7G@9AF4 EBBF69FEF6G9F <5=PH55 ;A4-

K9A<9 HGA>J<<.

 <E. 13

 <E. 14
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�DB@9:GF>< 6B;D4EF4A<S < G5O64A<S HGA>J<< A4;O64-

RF ?@><56CB:0<8 <>=>B>==>AB8 HGA>J<<, 4 HGA>J<R A4-

;O64RF <>=>B>==>9 A4 CDB@9:GF>9 6B;D4EF4A<S <?< G5O-

64A<S.

�E?< HGA>J<S 6B;D4EF49F A4 6E9= B5?4EF< BCD989?9A<S, 

FB 99 A4;O64RF 2>7@0AB0RI59 DC=:F859, 4 9E?< G5O649F, FB 

C1O20RI59 DC=:F859. 

�CD989?<@ CDB@9:GF>< 6B;D4EF4A<S HGA>J<< y = f(x), ;4-

84AAB= 7D4H<K9E>< (D<E. 15). �D< G69?<K9A<< 45EJ<EEO BF −9 

8B −8 ;A4K9A<S HGA>J<< G69?<K<64RFES (FBK>< A4 7D4H<>9 

«CB8A<@4RFES 669DI»), ;A4K<F, A4 BFD9;>9 [−9; −8] HGA>J<S 

y = f(x) 6B;D4EF49F. $GA>J<S y = f(x) 6B;D4EF49F 9M9 A4 86GI 

CDB@9:GF>4I: [−6,5; 1,5] < [6; 9].

�D< G69?<K9A<< 45EJ<EEO BF −8 8B −6,5 ;A4K9A<S HGA>J<< 

G@9APL4RFES (FBK>< A4 7D4H<>9 «BCGE>4RFES 6A<;»), ;A4K<F, 

A4 BFD9;>9 [−8; −6,5] HGA>J<S y = f(x) G5O649F. �4AA4S HGA>-

J<S G5O649F F4>:9 A4 CDB@9:GF>9 [1,5; 6].

�D8@9D. �B>4:<F9, KFB CD< k  0 ?<A9=A4S HGA>J<S 

h(x) = kx + b, D(h) = R, 6B;D4EF49F A4 B5?4EF< BCD989?9A<S, 

F. 9. S6?S9FES 6B;D4EF4RM9=, 4 CD< k  0 G5O649F A4 B5-

?4EF< BCD989?9A<S, F. 9. S6?S9FES G5O64RM9=.

�B>474F9?PEF6B. �GEFP x1 < x2 � CDB<;6B?PAO9 ;A4K9-

A<S 4D7G@9AF4 <; B5?4EF< BCD989?9A<S HGA>J<<, CD<K9@ 

x2  x1. 

 <E. 15
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"B784 h(x1) = kx1 + b < h(x2) = kx2 + b.  4EE@BFD<@ D4;ABEFP 

h(x2) − h(x1) = (kx2 + b) − (kx1 + b) = kx2 + b − kx1 − b =
= kx2 − kx1 = k(x2 − x1). 

�BE>B?P>G x2  x1, F. 9. x2 − x1  0, FB ;A4> CDB<;6989A<S 

k(x2 − x1) ;46<E<F BF ;A4>4 K<E?4 k.

�E?< k  0, FB k(x2 − x1)  0, FB784 h(x2) − h(x1)  0, F. 9. 
h(x2)  h(x1). 

�A4K<F, 8?S x2  x1 CD< k  0 CB?GK<@, KFB h(x2)  h(x1), 

F. 9. HGA>J<S h(x) = kx + b CD< k  0 S6?S9FES 6B;D4EF4-

RM9=.

�E?< k  0, FB k(x2 − x1)  0, FB784 h(x2) − h(x1)  0, F. 9. 
h(x2)  h(x1). 

�A4K<F, 8?S x2  x1 CD< k  0 CB?GK<@, KFB h(x2)  h(x1), 

F. 9. HGA>J<S h(x) = kx + b CD< k  0 S6?S9FES G5O64R-

M9=.

%2>9AB20 DC=:F88

1. �4 D<EGA>9 16 <;B5D4:9A 7D4-

H<> HGA>J<< y = f(x).

�4=8<F9: 

4) AG?< HGA>J<<; 

5) CDB@9:GF>< ;A4>B CBEFBSAEF64 

HGA> J<<;

6) CDB@9:GF>< @BABFBAABEF< 

HGA> J<<.

 <E. 16

4) �4=89@ 45EJ<EEO FBK9> C9-

D9E9K9A<S 7D4H<>4 E BEPR 45E-

J<EE: x = 3, x = 5, x = 8. �D< 

QF<I ;A4K9A<SI 4D7G@9AF4 ;A4-

K9A<S HGA>J<< D46AO AG?R, 

F. 9. K<E?4 3; 5 < 8 S6?SRFES 

AG?S@< HGA>J<<. 

5) $GA>J<S CD<A<@49F CB?B-

:<F9?PAO9 ;A4K9A<S (7D4H<> 

HGA>J<< D4ECB?B:9A 6OL9 BE< 

45EJ<EE) A4 CDB@9:GF>4I (3; 5) 

< (8; 9], 4 BFD<J4F9?PAO9 ;A4-

K9A<S (7D4H<> HGA>J<< D4E-

CB?B:9A A<:9 BE< 45EJ<EE) A4 

CDB@9:GF>4I [−2; 3) < (5; 8). 

6) $GA>J<S G5O649F (CD< G69?<-

K9A<< 45EJ<EE FBK9> 7D4H<>4 BD-

8<A4FO FBK9> 7D4H<>4 G@9APL4-

RFES) A4 CDB@9:GF>4I: [−2; −1];

[0; 1] < [4; 6]. 

$GA>J<S 6B;D4EF49F (CD< G69-

?<K9A<< 45EJ<EE FBK9> 7D4H<>4 

BD8<A4FO FBK9> 7D4H<>4 G69-

?<K<64RFES) A4 CDB@9:GF>4I: 

[−1; 0]; [1; 4] < [6; 9]. 

Правообладатель Народная асвета



$GA>J<< 95

2. �4=8<F9 AG?< HGA> J<<:

4) f(x) = 6 − 1,5x; 

5) g(x) = x2 − 4x + 3;

6)* h(x) = | x | + 5.

4) �?S FB7B KFB5O A4=F< AG?< 

84AAB= HGA>J<<, AG:AB D9-

L<FP GD46A9A<9 f(x) = 0, F. 9. 

6 − 1,5x = 0; 1,5x = 6; x = 4. �A4-

K9A<9 4D7G@9AF4 x = 4 S6?S9FES 

AG?9@ 84AAB= HGA>J<<.

5) �G?S@< 84AAB= HGA>J<< 

S6?SRFES >BDA< GD46A9A<S 

g(x) = 0.  9L<@ >648D4FAB9 

GD46A9A<9 x
2 − 4x + 3 = 0. �BE-

CB?P;G9@ES F9BD9@B= �<9F4 < 

CB?GK<@: x1 = 1, x2 = 3. '<E?4 1 

< 3 S6?SRFES AG?S@< HGA>J<< 

g(x) = x2 − 4x + 3.

6)*  9L<@ GD46A9A<9 h(x) = 0, 

F. 9. | x | + 5 = 0; | x | = −5.

�BE>B?P>G @B8G?P A9 @B:9F 

5OFP D469A BFD<J4F9?PAB@G 

K<E?G, FB GD46A9A<9 A9 <@9-

9F >BDA9=, 4 ;A4K<F, HGA>J<S 

h(x) = | x | + 5 A9 <@99F AG?9=.

3. �4=8<F9 CDB@9:GF>< ;A4>BCBE-

FBSAEF64 HGA>J<<:

4) f(x) = 6 − 1,5x; 

5) g(x) = x2 − 4x + 3;

6)* h(x) = | x | + 5.

4) �4=89@, CD< >4><I ;A4-

K9A<SI 4D7G@9AF4 HGA>J<S 

f(x) = 6 − 1,5x CD<A<@49F CB?B-

:<F9?PAO9 ;A4K9A<S, F. 9. D9-

L<@ A9D469AEF6B: 6 − 1,5x  0; 

−1,5x  −6; 1,5x  6; x  4.

"4><@ B5D4;B@, f(x)  0 CD< 

x ∈ (− ; 4). 

$GA>J<S CD<A<@49F BFD<J4-

F9?PAO9 ;A4K9A<S, F. 9. f(x)  0 

CD< x ∈ (4; + ).

5) �4=89@ CDB@9:GF>< ;A4>B-

CBEFBSAEF64 HGA>J<<
g(x) = x2 − 4x + 3:

g(x)  0, F. 9. x2 − 4x + 3  0 CD< 

x ∈ (− ; 1)  (3; + );

g(x)  0, F. 9. x
2 − 4x + 3  0 CD< 

x ∈ (1; 3).

"4><@ B5D4;B@, A4 CDB@9:GF-

>4I (− ; 1) < (3; + ) ;A4K9A<S 

HGA>J<< CB?B:<F9?PAO, 4 A4 

CDB@9:GF>9 (1; 3) ;A4K9A<S 

HGA>J<< BFD<J4F9?PAO.
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6)*  9L<@ A9D469AEF6B h(x)  0, F. 9. 

| x | + 5  0; | x |  −5.

 9L9A<9@ CB?GK9AAB7B A9D469AEF64 

S6?S9FES ?R5B9 89=EF6<F9?PAB9 K<E?B 

(x ∈ R). �A4K<F, HGA>J<S CD<A<@49F 

CB?B :<F9?PAO9 ;A4K9A<S CD< ?R5OI 

;A4K9A<SI 4D7G@9AF4, F. 9. h(x)  0 

CD< x ∈ R.

4*. �4=8<F9 CDB@9:GF>< 

@BABFBAABEF< HGA>J<<

g x
x

( ) .= −10

�B>4:9@, KFB HGA>J<S 6B;D4EF49F 

A4 >4:8B@ <; CDB@9:GF>B6 (− ; 0) 

< (0; + ). 

�GEFP x1 < x2 � CDB<;6B?PAO9 ;A4K9-

A<S 4D7G@9AF4 <; CDB@9:GF>4 (0; + ), 

CD<K9@ x2  x1. �B E6B=EF6G K<E?B-

6OI A9D469AEF6, 9E?< x2  x1  0, FB 
1 1

1 2x x
 < − −10 10

2 1x x
.  !?98B64F9?P-

AB, HGA>J<S g(x) 6B;D4EF49F A4 CDB-

@9:GF>9 (0; + ). 

�E?< x1 < x2 � CDB<;6B?PAO9 ;A4K9-

A<S 4D7G@9AF4 <; CDB@9:GF>4 (− ; 0), 

CD<K9@ 0  x2  x1, FB CB E6B=EF6G 

K<E?B6OI A9D469AEF6 1 1

1 2x x
,  4 

− −10 10

2 1x x
.  �A4K<F, HGA> J<S g(x) 

6B;D4EF49F A4 CDB@9:GF>9 (− ; 0). 

"4><@ B5D4;B@, HGA>J<S g x
x

( ) = −10  

6B;D4EF49F A4 >4:8B@ <; CDB@9:GF-

>B6 (− ; 0) < (0; + ).

�F@9F<@, KFB HGA>J<S g x
x

( ) = −10  

6B;D4EF49F A4 >4:8B@ <; CDB@9:GF-

>B6 (− ; 0) < (0; + ), AB A9 6B;D4E-

F49F A4 6E9= 99 B5?4EF< BCD989?9A<S 

D(g) = (− ; 0)  (0; + ). �B>4:9@ 

QFB, CD<698S >BAFDCD<@9D.

�GEFP x1 = −5, 4 x2 = 1, FB784 

g(x1) = g(−5) = −
−

=
10

5
2,  4 g(x2) = g(1) = 

= − = −10

1
10.  � 84AAB@ E?GK49 8?S 

x2  x1 CB?GK<?< g(x2)  g(x1), KFB 

CDBF<6BD9K<F BCD989?9A<R.
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1. �9DAB ?<, KFB 9E?< HGA>J<S A9 

<@99F AG?9=, FB 99 7D4H<> A4 6E9= 

B5?4EF< BCD989?9A<S HGA>J<< ?9-

:<F:

4) 6OL9 BE< 45EJ<EE;

5) A<:9 BE< 45EJ<EE;

6) CB D4;AO9 EFBDBAO BF BE< 45E-

J<EE?

2. �4 D<EGA>9 17 HGA>J<S r(x) ;4-

84A4 7D4H<K9E>< A4 @AB:9EF69 R. 

�B:AB ?<, <ECB?P;GS 7D4H<>, D9-

L<FP A9D469AEF6B:

4) r(x)  0; 5) r(x)  0?

2.45. $GA>J<S y = f(x) ;484A4 7D4H<K9E>< (D<E. 18). �4=-

8<F9:
1) AG?< HGA>J<<;

2) CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<<;

3) CDB@9:GF>< @BABFBAABEF< HGA>J<<.

 <E. 17

 <E. 18
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2.46. �4 D<EGA>9 19 <;B5D4:9A 7D4H<> HGA>J<< y = f(x). 

�O59D<F9 A969DAB9 GF69D:89A<9: 4) D = [−7; 7]; 5) E = [−3; 5]; 

6) f(x)  0 CD< x ∈ (−6; −1)  (5; 7]; 7) HGA>J<S G5O649F A4 CDB-

@9:GF>9 (−1; 5); 8) AG?S@< HGA>J<< S6?SRFES K<E?4 −6; −1; 5.

 <E. 19

2.47. �;B5D4;<F9 7D4H<> HGA>J<< y = f(x), 8?S >BFBDB= <;-
69EFAB, KFB: 4) D(f) = [−5; 6]; 5) E(f) = [−4; 2]; 6) AG?S@< HGA>-

J<< S6?SRFES K<E?4 −3 < 4; 7) HGA>J<S G5O649F A4 CDB@9-

:GF>9 [−5; −1] < 6B;D4EF49F A4 CDB@9:GF>9 [−1; 6].

2.48. �4 D<EGA>9 20 <;B5D4:9A 7D4H<> HGA>J<< y = f(x). 

�4=8<F9: 4) CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<<; 5) CDB-

@9:GF>< 6B;D4EF4A<S HGA>J<<. !>B?P>B AG?9= <@99F 84AA4S 

HGA>J<S? 

2.49. �4 D<EGA>9 21 <;B5D4:9A 7D4H<> HGA>J<< y = f(x), 

B5?4EFPR BCD989?9A<S >BFBDB= S6?S9FES @AB:9EF6B 6E9I 

89=EF 6<F9?PAOI K<E9?. ! CB@BMPR 7D4H<>4 D9L<F9:

 <E. 20  <E. 21
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4) GD46A9A<9 f(x) = 0;

5) A9D469AEF6B f(x)  0;

6) A9D469AEF6B f(x)  0.

2.50. �?S HGA>J<< y = f(x), 7D4-

H<> >BFBDB= <;B5D4:9A A4 D<EGA-

>9 22, A4=8<F9:
4) CDB@9:GF><, A4 >BFBDOI HGA>-

J<S CD<A<@49F CB?B:<F9?PAO9 ;A4-

K9A<S;

5) CDB@9:GF>< G5O64A<S HGA>J<<;

6) >B?<K9EF6B >BDA9= GD46A9A<S f(x) = 0.

�9DAB ?<, KFB A4 CDB@9:GF>9 [1; 4] HGA>J<S 6B;D4EF49F; 

A4 CDB@9:GF>9 [−2; 1] HGA>J<S CD<A<@49F BFD<J4F9?PAO9 

;A4K9A<S?

2.51. �CD989?<F9 AG?< HGA>J<<, ;484AAB= F45?<J9=.

x −22 − 17 −3 −2 0 2 2 17 5 43

y −8 0 2 6 12 18 0 29 0

2.52. К4><9 ;A4K9A<S 4D7G@9AF4 A4;O64RF AG?S@< HGA>-

J<<? �4=8<F9 AG?< HGA>J<<:

4) f(x) = 18 − 2x; 5) g(x) = 6x − x2 − 5;

6) h(x) = x2 + 8x; 7) q(x) = x4 − 5x2 +4. 

�D<698<F9 CD<@9D HGA>J<<, <@9RM9= B8<A AG?P; 864 

AG?S; FD< AG?S.

2.53. �9DAB ?<, KFB HGA>J<S g(x) = x2 + x + 3 A9 <@99F AG?9=? 

�D<698<F9 A9E>B?P>B CD<@9DB6 HGA>J<=, A9 <@9RM<I AG?9=.

2.54. !>B?P>B AG?9= <@99F HGA>J<S: 

4) G = x3 − 2x2; 5) G = 8; 6) G = 5х;

7) G = | x | − 4; 8) G = x3 + 1; 9) y
x

= − 5 ?

2.55. �D4H<> HGA>J<<, B5?4EFPR BCD989?9A<S >BFBDB= 

S6?SRFES 6E9 89=EF6<F9?PAO9 K<E?4, CDBIB8<F K9D9; FBK>< 

А(−5; 7) < В(8; −4). �9DAB ?<, KFB A4 CDB@9:GF>9 (−5; 8) HGA>-

J<S <@99F IBFS 5O B8<A AG?P?

2.56. �;B5D4;<F9 7D4H<> HGA>J<< y = f(x), 9E?< <;69EFAB, 

KFB GD46A9A<9 f(x) = 0:

4) <@99F B8<A >BD9AP;

5) <@99F B8<A CB?B:<F9?PAO= < 864 BFD<J4F9?PAOI >BDAS;

6) A9 <@99F >BDA9=.

 <E. 22
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2.57. �4 D<EGA>9 23 <;B5D4:9A 

7D4H<> HGA>J<< G = −9x4 + 10x2 − 1. 

"BK>< А(x1; y1); B(x2; y2) CD<A48?9-

:4F 84AAB@G 7D4H<>G. �4=8<F9 

x1 < x2.

2.58. !BEF46PF9 C?4A D9L9A<S < 

A4=8<F9 CDB@9:GF>< ;A4>BCBEFBSA-

EF64 HGA>J<<:

4) f(x) = 8 − 3x; 5) g(x) = x2 − 9;

6) h(x) = 5x − x2; 7)* p(x) = | x | + 7.

2.59. �4=8<F9, CD< >4><I ;A4K9A<SI 4D7G@9AF4 HGA>J<S 

CD<A<@49F CB?B:<F9?PAO9 ;A4K9A<S:

4) f(x) = 8x; 5) f(x) = x2 + 6x + 9;

6) f x
x

( ) ;= 6  7) f x x( ) .=

2.60. �; HGA>J<= G = −x2 − 5; y = − 2;  y = −6x; y x= −  

6O59D<F9 F9, >BFBDO9 CD<A<@4RF FB?P>B BFD<J4F9?PAO9 ;A4-

K9A<S 8?S 6E9I ;A4K9A<= 4D7G@9AF4 <; B5?4EF< BCD989?9A<S 

HGA>J<<. �D<698<F9 A9E>B?P>B CD<@9DB6 HGA>J<=, CD<A<-

@4RM<I FB?P>B CB?B:<F9?PAO9 ;A4K9A<S 8?S 6E9I ;A4K9A<= 

4D7G@9AF4 <; B5?4EF< BCD989?9A<S HGA>J<<.

2.61. �;69EFAB, KFB HGA>J<S y = h(x) 6B;D4EF49F A4 CDB@9-

:GF>9 (−2; 5).  4ECB?B:<F9 6 CBDS8>9 6B;D4EF4A<S ;A4K9A<S 

6OD4:9A<= h(0); h (−1,2) < h(4).

2.62. �;69EFAB, KFB HGA>J<S y = f(x) G5O649F A4 @AB:9EF-

69 89=EF6<F9?PAOI K<E9? < f(5) = 4. �O59D<F9 69DAB9 GF69D-

:89A<9: 
4) f(6)  4; 5) f(−5)  −4;

6) f(10)  8; 7) f(0)  4.

2.63*. �B>4:<F9, KFB HGA>J<S:

4) f(x) = 2x S6?S9FES 6B;D4EF4RM9=;

5) f(x) = 1 − 3x S6?S9FES G5O64RM9=.

2.64*. �B>4:<F9, KFB HGA>J<S g x
x

( ) = 3  G5O649F A4 CDB-

@9:GF>9 (0; + ).

2.65*. �4=8<F9 D4EEFBSA<9 @9:8G AG?S@< HGA>J<= 

f(x) = 5x − 12 < g(x) = 4x2 − 4x + 1.

 <E. 23
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2.66*. �4=8<F9, CD< >4><I ;A4K9A<SI K<E?4 4 HGA>J<S 

f(x) = x2 − ax − 3a A9 <@99F AG?9=.

2.67*. �B>4:<F9, KFB HGA>J<S y = | x + 5 | 6B;D4EF49F A4 

CDB@9:GF>9 [−5; + ) < G5O649F A4 CDB@9:GF>9 (− ; −5].

2.68. $GA>J<S y = f(x) ;484A4 7D4H<K9E>< (D<E. 24). �4=-

8<F9:
1) AG?< HGA>J<<;

2) CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<<;

3) CDB@9:GF>< @BABFBAABEF< HGA>J<<.

 <E. 24
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2.69. �4 D<EGA>9 25 <;B5D4:9A 7D4H<> HGA>J<< y = f(x), 

B5?4EFPR BCD989?9A<S >BFBDB= S6?S9FES @AB:9EF6B 6E9I 

89=EF 6<F9?PAOI K<E9?. ! CB@BMPR 7D4H<>4 D9L<F9: 4) GD46-

A9A<9 f(x) = 0; 5) A9D469AEF6B f(x)  0; 6) A9D469AEF6B f(x)  0.

2.70. К4><9 ;A4K9A<S 4D7G@9AF4 A4;O64RF AG?S@< HGA>-

J<<? �4=8<F9 AG?< HGA>J<<:

4) f(x) = 5x − 7; 5) g(x) = 49 − x2;

6) h(x) = 7x2 − 8x + 1; 7) q(x) = x4 − 10x2 + 9.

2.71. К4><9 <; 84AAOI HGA>J<= A9 <@9RF AG?9=:

4) f(x) = | x | − 8; 5) g(x) = x2 + 5;

6) h x
x

( ) ;= 7  7) q x x( ) ?= + 2

2.72. �D<698<F9 CD<@9D ?<A9=AB= HGA>J<<; >648D4F<KAB= 

HGA>J<<, A9 <@9RM9= AG?9=.

2.73. �4=8<F9 CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<<:

4) f(x) = 3x − 1; 5) g(x) = x2 + 2x;

6) h(x) = 3x − x2 − 2; 7) p(x) = x2 + 7.

2.74. �4=8<F9, CD< >4><I ;A4K9A<SI 4D7G@9AF4 HGA>J<S 

CD<A<@49F BFD<J4F9?PAO9 ;A4K9A<S:

4) f(x) = 3 − x; 5) f(x) = −x2 − 2x − 1; 6) f x
x

( ) .= 4

2.75. �;69EFAB, KFB HGA>J<S y = g(x) G5O649F A4 CDB@9:GF-

>9 (−7; 4).  4ECB?B:<F9 6 CBDS8>9 6B;D4EF4A<S ;A4K9A<S 6O-

D4:9A<= q(0); q(−5) < q(2).

2.76*. �B>4:<F9, KFB HGA>J<S f(x) = 2 − 3x S6?S9FES G5O-

64RM9=.
2.77*. �B>4:<F9, KFB HGA>J<S g x

x
( ) = − 7  6B;D4EF49F A4 

CDB@9:GF>9 (0; + ).

2.78*. �B>4:<F9, KFB HGA>J<S y = x2 − 8x + 16 6B;D4EF49F 

A4 CDB@9:GF>9 [4; + ) < G5O649F A4 CDB@9:GF>9 (− ; 4].

 <E. 25
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2.79. �; K<E9? 5

7
;  8,(3); 15;  � ;4

12
 2;  π 6O59D<F9 6E9 F9, 

>BFBDO9 A9?P;S CD98EF46<FP 6 6<89 59E>BA9KAB= C9D<B8<K9-

E>B= 89ESF<KAB= 8DB5<. К4>B@G K<E?B6B@G @AB:9EF6G CD<A48-

?9:4F 6E9 BEF46L<9ES K<E?4?

2.80. �4=8<F9, A4 >4>B9 K<E?B AG:AB G@AB:<FP EG@@G 

K<E9? 4 1

3
 < 3 2

3
,  KFB5O CB?GK<FP <I D4;ABEFP.

2.81. �4AB: −2  a  7. �J9A<F9 ;A4K9A<9 6OD4:9A<S:

4) 3a; 5) � ;a

5
 6) a − 8; 7) 2a + 5.

2.82.  9L<F9 E<EF9@G ?<A9=AOI GD46A9A<= 
3 7

4

2 3

5

2

2

1

1

x y

x y
y

� �

�

� ,

� .

=

=

§

¨
ª

©
ª

2.83. �4=8<F9 ;A4K9A<9 6OD4:9A<S

− + − −0 5 0 5 0 3 2 42 3 0 8 2, , , .

2.84. #CDBEF<F9 6OD4:9A<9 1 2 2 1
2 2

� � ,x x( ) +( )  9E?< 

x ∈ (−0,2; 0,1).

§ 8. Ч5B=O5 8 =5G5B=O5 DC=:F88
2.85. $GA>J<S ;484A4 HBD@G?B= f(x) = 5x2. �4=8<F9 f(2); 

f(−2); f(0,5); f(−0,5).

2.86. �CD989?<F9 >BBD8<A4FO FBK9>, E<@@9FD<KAOI FBK-

>4@ (1; 3), (1; 2), (−5; 0), (−3; −2), (4; −2) BFABE<F9?PAB: 4) BE< 

BD8<A4F; 5) BE< 45EJ<EE; 6) A4K4?4 >BBD8<A4F.
2.87. �4C<L<F9 CDB@9:GF><, E<@@9FD<KAO9 84AAO@ BFAB-

E<F9?PAB AG?S: (0; 3), (1; 2], [−1; 0), [−3; −2], (0; + ).

�?S CBEFDB9A<S 7D4H<>B6 HGA>J<=, D9L9A<S GD46A9A<= 

< A9D469AEF6 6O <ECB?P;G9F9 E6B=EF64 HGA>J<=. �M9 B8-

A<@ E6B=EF6B@, CB;6B?SRM<@ A4=F< D4J<BA4?PAB9 D9L9A<9, 

S6?S9FES E6B=EF6B K9FABEF< (A9K9FABEF<) HGA>J<<.

�?@545;5=85. $GA>J<S y = f(x) A4;O649FES G5B=>9, 9E?<:

 99 B5?4EFP BCD989?9A<S E<@@9FD<KA4 BFABE<F9?PAB 

AG?S;

 8?S ?R5B7B x ∈ D(f) 6OCB?AS9FES GE?B6<9 f(−x) = f(x).
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Ч5B=O5 DC=:F88

f(−x0) = f(x0)

 4EE@BFD<@ BFD9;B> [−5; 6]. �A A9 @B:9F 5OFP B5?4EFPR 
BCD989?9A<S K9FAB= HGA>J<<, F4> >4> ;A4K9A<9 4D7G@9AF4, 
A4CD<@9D, D46AB9 6, CD<A48?9:<F QFB@G BFD9;>G, 4 CDBF<6B-
CB?B:AB9 ;A4K9A<9 −6 A9 CD<A48?9:<F. 

#E?B6<9 f(−x) = f(x) B;A4K49F, KFB ;A4K9A<S HGA>J<< CD< 
CDBF<6BCB?B:AOI ;A4K9A<SI 4D7G@9AF4 D46AO.

ЧB>1O 4>:070BP, GB> DC=:F8S S2;S5BAS G5B=>9, =C6=>:

 �DB69D<FP E<@@9FD<K-

ABEFP B5?4EF< BCD989?9A<S 

HGA> J<< BFABE<F9?PAB AG?S.

 �4C<E4FP 6OD4:9A<9 f(−x).

 �B>4;4FP, KFB f(−x) = f(x).

�B>4:<F9, KFB HGA>J<S 

f(x) = x4 − 3x
2 S6?S9FES K9FAB=.

 D(f) = R E<@@9FD<KA4 BFABE<F9?P-

AB AG?S.

 f(−x) = (−x)4 − 3(−x)2. 

 f(−x) = (−x)4 − 3(−x)2 = x4 − 3x
2 = f(x). 

$GA>J<S f(x) = x4 − 3x
2 S6?S9FES K9F-

AB=.

�D8@9D 1. �B>4:<F9, KFB HGA>J<S S6?S9FES K9FAB=:

4) f x x( ) ;=  5) h(x) = 7x6.

 9H9A89. 4)  D(f) = R E<@@9FD<KA4 BFABE<F9?PAB AG?S.

 f x x( ) .− = −

 f x x x f x( ) ( ).− = − = =  

$GA>J<S f x x( ) =  S6?S9FES K9FAB=. 

5)  D(f) = R E<@@9FD<KA4 BFABE<F9?PAB AG?S.

 h x x( ) ( ) .− = −7 6

 h x x x h x( ) ( ) ( ).− = − = =7 76 6  

$GA>J<S h(x) = 7x6 S6?S9FES K9FAB=. 
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�D8@9D 2. �OSEA<F9, S6?S9FES ?< HGA>J<S g x x( ) =  

K9FAB=.
 9H9A89. �5?4EFPR BCD989?9A<S HGA>J<< g x x( ) =  S6-

?S9FES ?GK [0; + ), BA A9 E<@@9FD<K9A BFABE<F9?PAB AG?S. 

�9D6B9 GE?B6<9 BCD989?9A<S K9FAB= HGA>J<< A9 6OCB?A9AB, 

;A4K<F, 84AA4S HGA>J<S A9 S6?S9FES K9FAB=.

�D8@9D 3. �CD989?<F9, S6?S9FES ?< HGA>J<S h x
x

x
( ) =

−4

2

1
 

K9FAB=. 
 9H9A89. �5?4EFPR BCD989?9A<S 84AAB= HGA>J<< S6?S9F-

ES @AB:9EF6B 6E9I K<E9?, CD< >BFBDOI ;A4@9A4F9?P 8DB5< A9 
D469A AG?R, F. 9. x2 ≠ 0; D(h) = ( ; )− 0 ( ; ).0 +  "4><@ B5D4-
;B@, B5?4EFP BCD989?9A<S 84AAB= HGA>J<< E<@@9FD<KA4 BF-
ABE<F9?PAB AG?S.

�DB69D<@ 6OCB?A9A<9 GE?B6<S h(−x) = h(x):

h x( )−  = 
( )

( )

− −

−

x

x

4

2

1
 = 

x

x

4

2

1−
 = h x( ). $GA>J<S  S6?S9FES K9FAB=.

�D8@9D 4. �B>4:<F9, KFB HGA>J<S f(x) = x − 1 A9 S6?S9FES 
K9FAB=.

 9H9A89. 'FB5O 8B>4;4FP, KFB HGA>J<S A9 S6?S9FES K9F-
AB=, 8BEF4FBKAB CD<69EF< >BAFDCD<@9D, F. 9. A4=F< IBFS 5O 
B8AB ;A4K9A<9 x <; 99 B5?4EF< BCD989?9A<S, 8?S >BFBDB7B A9 
6OCB?AS9FES D469AEF6B f(−x) = f(x). 

�4CD<@9D, CGEFP x = 2, FB784 
f(2) = 1, 4 f(−2) = −3. �B?GK<?<, KFB 
f(2) ≠ f(−2), ;A4K<F, HGA>J<S f(x) = 
= x − 1 A9 S6?S9FES K9FAB=.

Г@0D8: G5B=>9 DC=:F88 A8<<5B-

@8G5= >B=>A8B5;P=> >A8 >@48=0B 

(D<E. 26).

�4 D<EGA>9 27 84AO CD<@9DO 7D4H<>B6 K9FAOI HGA> J<=.

ЕA;8 3@0D8: =5:>B>@>9 DC=:F88 A8<<5B@8G5= >B=>A8-

B5;P=> >A8 >@48=0B, B> QB0 DC=:F8S S2;S5BAS G5B=>9.

 <E. 26

 <E. 27
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�?@545;5=85. $GA>J<S y = f(x) A4;O649FES =5G5B=>9, 

9E?<:

 99 B5?4EFP BCD989?9A<S E<@@9FD<KA4 BFABE<F9?PAB 

AG?S;

 8?S ?R5B7B x ∈ D(f) 6OCB?AS9FES GE?B6<9 f(−x) = −f(x).

#E?B6<9 f(−x) = −f(x) B;A4K49F, KFB ;A4K9A<S HGA>J<< CD< 

CDBF<6BCB?B:AOI ;A4K9A<SI 4D7G@9AF4 CDBF<6BCB?B:AO.

�5G5B=O5 DC=:F88

f(−x0) = −f(x0)

ЧB>1O 4>:070BP, GB> DC=:F8S S2;S5BAS =5G5B=>9, =C6=>:

 �DB69D<FP E<@@9FD<KABEFP 

B5?4EF< BCD989?9A<S HGA>J<< 

BFABE<F9?PAB AG?S.

 �4C<E4FP 6OD4:9A<9 f(−x).

 �B>4;4FP, KFB f(−x) = −f(x).

�B>4:<F9, KFB HGA>J<S f(x) = x3 + 5x 

S6?S9FES A9K9FAB=.

 D(f) = R E<@@9FD<KA4 BFABE<F9?P-

AB AG?S.

 f(−x) = (−x)3 + 5(−x). 

 f(−x) = (−x)3 + 5(−x) = −x
3 − 5x =

= −(x
3 + 5x) = −f(x).

$GA>J<S f(x) = x3 + 5x S6?S9FES A9-

K9FAB=.
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�D8@9D 5. �B>4:<F9, KFB HGA>J<S h x k

x
( ) ,=  k ≠ 0, S6?S-

9FES A9K9FAB=.

 9H9A89.  D(f) = (− ; 0)  (0; + ) E<@@9FD<KA4 BFABE<-

F9?PAB AG?S.
 h x k

x
( ) .− =

−

 h x h xk

x

k

x
( ) ( ).− = = − = −

−
 

$GA>J<S h x k

x
( ) ,=  k ≠ 0, S6?S9FES A9K9FAB=. 

�D8@9D 6. �CD989?<F9, S6?S9FES ?< HGA>J<S h(x) = х5 − х 

A9K9FAB=.

 9H9A89. D(h) = R E<@@9FD<KA4 BFABE<F9?PAB AG?S. 

h(−x) = (−х)5 − (−x) = −x5 + x = −(х5 − х) = −h(x).

$GA>J<S h x x x( ) = −5  S6?S9FES A9K9FAB=.

�D8@9D 7. �;69EFAB, KFB HGA>J<S y = f(x) A9K9FA4S < 

f(3) = −7 < f(−4) = 3. �4=8<F9 ;A4K9A<9 6OD4:9A<S f(−3) + f(4).

 9H9A89. "4> >4> HGA>J<S y = f(x) 

A9K9FA4S, FB 6OCB?AS9FES GE?B6<9 

f(−x) = −f(x). 

�BE>B?P>G f(3) = −7, FB f(−3) = 7. 

"4> >4> f(−4) = 3, FB f(4) = −3. 

"B784 f(−3) + f(4) = 7 − 3 = 4.

Г@0D8: =5G5B=>9 DC=:F88 A8<-

<5B@8G5= >B=>A8B5;P=> =0G0;0 

:>>@48=0B (D<E. 28).

�4 D<EGA>9 29 CD<6989AO CD<@9-

DO 7D4H<>B6 A9K9FAOI HGA>J<=.
 <E. 28

 <E. 29

ЕA;8 3@0D8: =5:>B>@>9 DC=:F88 A8<<5B@8G5= >B=>A8-

B5;P=> =0G0;0 :>>@48=0B, B> QB0 DC=:F8S S2;S5BAS =5-

G5B=>9.
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�E?< A9B5IB8<@B 8AA;54>20BP DC=:F8R =0 G5B=>ABP, FB 

AG:AB 6OSEA<FP S6?S9FES ?< 84AA4S HGA>J<S K9FAB=; 

A9K9FAB=. �E?< B54 BF69F4 BFD<J4F9?PAO, FB 7B6BDSF, KFB 

HGA>J<S A9 S6?S9FES A< K9FAB=, A< A9K9FAB=.

�D8@9D 8. �EE?98G=F9 A4 K9FABEFP HGA>J<R g(x) = 5x2 − 2x.

 9H9A89. "4> >4> D(g) = R, FB B5?4EFP BCD989?9A<S 84AAB= 

HGA>J<< E<@@9FD<KA4 BFABE<F9?PAB AG?S, ;A4K<F, C9D6B9 

GE?B6<9 K9FABEF< (A9K9FABEF<) HGA>J<< 6OCB?A9AB.

�DB69D<@, 69DAB ?< B8AB <; D469AEF6: g(−x) = g(x) <?< 

g(−x) = −g(x).

g(−x) = 5(−x)2 − 2(−x) = 5x2 + 2x ≠ g(x) 8?S x ∈ D(g), ;A4K<F, 

HGA>J<S g(x) = 5x2 − 2x A9 S6?S9FES K9FAB=.

g(−x) = 5x2 + 2x ≠ −g(x) 8?S x ∈ D(g), ;A4K<F, HGA>J<S 

g(x) = 5x2 − 2x A9 S6?S9FES A9K9FAB=.

"4><@ B5D4;B@, HGA>J<S g(x) = 5x2 − 2x A9 S6?S9FES A< 

K9FAB=, A< A9K9FAB=.

�1;0ABP >?@545;5=8S G5B=>9 8;8 =5G5B=>9 DC=:F88

1. �CD989?<F9, @B:9F ?< B5?4-
EFPR BCD989?9A<S K9FAB= <?< 
A9K9FAB= HGA>J<< S6?SFPES 
@AB:9EF6B K<E9?:
4) [−8; 8];
5) [−7; 7);
6) [−7; 0)  (0; 7]; 
7) [−9; 2)  (2; 9];
8) (− ; + );
9) [−5; 10].

�AB:9EF64 K<E9? 4); 6); 8) E<@-
@9FD<KAO BFABE<F9?PAB AG?S, 
;A4K<F, BA< @B7GF 5OFP B5?4EFPR 
BCD989?9A<S K9FAB= <?< A9K9FAB= 
HGA>J<<. 
�AB:9EF64 K<E9? 5); 7); 9) A9 E<@-
@9FD<KAO BFABE<F9?PAB AG?S, 
E?98B64F9?PAB, BA< A9 @B7GF 5OFP 
B5?4EFPR BCD989?9A<S K9FAB= <?< 
A9K9FAB= HGA>J<<.

�?@545;5=85 G5B=>9 (=5G5B=>9) DC=:F88

2. �B>4:<F9, KFB HGA>J<S:

4) f x
x

x
( ) =

−4

2

2
 

S6?S9FES K9FAB=; 

5) g x
x x

x
( ) =

−

−

3

2

3

4
 

S6?S9FES A9K9FAB=. 

4)  D(f) = (− ; 0)  (0; + ) 

E<@@9FD<KA4 BFABE<F9?PAB AG?S.

 f x
x

x
( )

( )

( )
.− =

− −

−

4

2

2
 

 f(−x) = 
( )

( )

− −
−
x

x

4

2

2
 = x

x

4

2

2−  = f(x).

$GA>J<S f x
x

x
( ) = −4

2

2  K9FA4S. 

5)  D(f) = (− ; −2)  (−2; 2)  (2; + )

E<@@9FD<KA4 BFABE<F9?PAB AG?S.
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 g x
x x

x
( )

( ) ( )

( )
.− =

− − −

− −

3

2

3

4
 

 g(−x) = 
( ) ( )

( )

− − −

− −

x x

x

3

2

3

4
 = 

− +

−

x x

x

3

2

3

4
 = 

= 
− −

−

( )x x

x

3

2

3

4
 = −

−

−

x x

x

3

2

3

4
 = −g(x).

$GA>J<S g x
x x

x
( ) =

−

−

3

2

3

4
 A9K9FA4S. 

3. К4>B= (A9K9FAB=; K9F  AB=; A< 

K9FAB=, A< A9K9FAB=) S6?S9FES 

HGA>J<S: 

4) f(x) = 7x
3;

5) g x
x

x
( ) ;=  

6) h x x( ) ;= − 2  

7) d x x( ) ;= − −6 84  

8) q x x( ) ;= +2 2  

9)* p x x x( ) ?= − + +5 5

4) D(f) = R � B5?4EFP BCD989?9-

A<S HGA>J<< E<@@9FD<KA4 BF-

ABE<F9?PAB A4K4?4 >BBD8<A4F; 

f x x( ) ( )− = −7 3  = − = −7 3x f x( )  �

HGA>J<S A9K9FA4S; 

5) D g( ) ( ; ) ( ; )= − +0 0  � B5-

?4EFP BCD989?9A<S HGA>J<< E<@-

@9FD<KA4 BFABE<F9?PAB A4K4?4 >B-

BD8<A4F; 

g x
x

x
( )− =

−
−

 = − = −x

x
g x( )  �

HGA>J<S A9 K9FA4S; 

6) D(h) = [0; + ) � B5?4EFP BCD9-

89?9A<S HGA>J<< A9 E<@@9FD<KA4 

BFABE<F9?PAB A4K4?4 >BBD8<A4F, 

;A4K<F, HGA>J<S A9 S6?S9FES A< 

K9FAB=, A< A9K9FAB=;

7) D(d) = R � B5?4EFP BCD989?9A<S 

HGA>J<< E<@@9FD<KA4 BFABE<-

F9?PAB A4K4?4 >BBD8<A4F; d(−x) = 

= −6(−x)4 − 8 = −6x
4 − 8 = d(x) �

HGA>J<S K9FA4S; 

8) D(q) = R � B5?4EFP BCD989?9A<S 

HGA>J<< E<@@9FD<KA4 BFABE<F9?P-

AB A4K4?4 >BBD8<A4F, AB HGA>J<S 

A< K9FA4S, A< A9K9FA4S, F4> >4>, 

A4CD<@9D, q(−1) = 0, 4 q(1) = 4, F. 9. 

q(−1) ≠ q(1) < q(−1) ≠ −q(1);

9)* D(p) = R � B5?4EFP BCD989?9-

A<S HGA>J<< E<@@9FD<KA4 BFAB-

E<F9?PAB A4K4?4 >BBD8<A4F;

p x x x( )− = − − + − +5 5  = 

= + + − =x x p x5 5 ( )  � HGA>J<S 

K9FA4S.

Правообладатель Народная асвета
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4. �EE?98G=F9 A4 K9FABEFP HGA>-

J<R f x
x

x
( )

�
.=

2 1

D(f) = (− ; −1)  (−1; 1)  (1; + ).

�5?4EFP BCD989?9A<S HGA> J<< 

E<@@9FD<KA4 BFABE<F9?PAB AG?S.

f x
x

x
( )− =

−
−( ) −2

1
 = −

−
= − ( )x

x
f x

2 1
.  

"4> >4> f(−x) = −f(x), FB HGA>J<S 

S6?S9FES A9K9FAB=.

5. �;69EFAB, KFB HGA>J<S y = f(x) 

S6?S9FES K9FAB= < f(3) = −7; 

f(−4) = 5. �4=8<F9 ;A4K9A<9 6O-

D4:9A<S 2f(−3) − f(4).

"4> >4> HGA>J<S y = f(x) S6?S9FES 

K9FAB=, FB 6OCB?AS9FES GE?B6<9 

f(−x) = f(x). "B784 f(−3) = f(3) = −7 < 

f(4) = f(−4) = 5. 

�4=89@ ;A4K9A<9 6OD4:9A<S 

2f(−3) − f(4) = 2  (−7) − 5 = −19.

6. �;69EFAB, KFB HGA>J<S 

y = f(x) S6?S9FES A9K9FAB= < 

f(−5) = 3; f(2) = −8. �4=8<F9 ;A4-

K9A<9 6OD4:9A<S 4f(5) + f(−2).

"4> >4> HGA>J<S y = f(x) S6?S9FES 

A9K9FAB=, FB f(−x) = −f(x). 

"B784 f(5) = −f(−5) = −3

< f(−2) = −f(2) = 8.

�4=89@ ;A4K9A<9 6OD4:9A<S 

4f(5) + f(−2) = 4  (−3) + 8 = −4.

Г@0D8: G5B=>9 (=5G5B=>9) DC=:F88 

7. �CD989?<F9 6<8 HGA>J<< 

(K9FA4S; A9K9FA4S; A< K9FA4S, 

A< A9K9FA4S), ;484AAB= 7D4H<-

K9E>< (D<E. 30).

 <E. 30

�4 D<EGA>4I 30, 4, 7 <;B5D4:9AO 

7D4H<>< K9FAOI HGA>J<=, F4> >4> 

BA< E<@@9FD<KAO BFABE<F9?PAB 

BE< BD8<A4F. 

�D4H<>< HGA>J<= A4 D<EGA>4I 30, 

5, 6 <@9RF A9E<@@9FD<KAO9 B5?4E-

F< BCD989?9A<S, ;A4K<F, QF< HGA>-

J<< A9 S6?SRFES A< K9FAO@<, A< 

A9K9FAO@<. 

�4 D<EGA>9 30, 8 <;B5D4:9A 7D4-

H<> A9K9FAB= HGA>J<<, F4> >4> 

BA E<@@9FD<K9A BFABE<F9?PAB A4-

K4?4 >BBD8<A4F.

Правообладатель Народная асвета
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8. �4 D<EGA>9 31 <;B5D4:9-

A4 K4EFP 7D4H<>4 HGA>J<< 

y = f(x) E B5?4EFPR BCD989?9A<S 

D(f) = [−5; −1]  [1; 5]. �;B5D4-

;<F9 7D4H<> HGA>J<< y = f(x), 

9E?< <;69EFAB, KFB BA4 S6?S9F-

ES: a) K9FAB=; 5) A9K9FAB=.

 <E. 31  

1. !GM9EF6GRF ?< HGA>J<<, BCD989?9AAO9 A4 @AB:9EF69 6E9I 89=-
EF6<F9?PAOI K<E9?, >BFBDO9 B8AB6D9@9AAB S6?SRFES:

4) K9FAO@< < 6B;D4EF4RM<@<;
5) A9K9FAO@< < G5O64RM<@<?

2. �B:AB ?< ;A4> «?» A4 EI9@9 (D<E. 32) ;4@9A<FP A4;64A<9@ 6<84 
HGA>J<<? �E?< @B:AB, CD<698<F9 CD<@9D.

 <E. 32

Правообладатель Народная асвета
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2.88. �O59D<F9 @AB:9EF6B K<E9?, >BFBDB9 A9 @B:9F S6-

?SFPES B5?4EFPR BCD989?9A<S K9FAB= <?< A9K9FAB= HGA>J<<: 

4) (−10; 10); 5) [−5; −2)  (−2; 2)  (2; 5]; 

6) [−1; 3]; 7) (− ; 0)  (0; + ).

2.89. �4 D<EGA>9 33 6O59D<F9 <;B5D4:9A<S 7D4H<>B6:

4) K9FAOI HGA>J<=; 5) A9K9FAOI HGA>J<=.

 <E. 33

Правообладатель Народная асвета
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2.90. �4 D<EGA>9 34 <;B5D4:9A4 

K4EFP 7D4H<>4 HGA>J<< y = f(x) 8?S 

x ∈ [−7; −1]. �;B5D4;<F9 6 F9FD48< K4EFP 

7D4H<>4 QFB= HGA>J<< 8?S x ∈ [1; 7], 

9E?< <;69EFAB, KFB BA4 S6?S9FES: 

4) K9FAB=; 5) A9K9FAB=.

2.91. �4 D<EGA>9 35 <;B5D4:9A4 

K4EFP 7D4H<>4 HGA>J<< G = f(х) 8?S 

6E9I х, G8B6?9F6BDSRM<I GE?B6<R 

x  0. �;B5D4;<F9 6 F9FD48< 7D4H<> 

HGA>J<< A4 6E9= 99 B5?4EF< BCD989-

?9A<S, ;A4S, KFB QF4 HGA>J<S: 4) K9F-

A4S; 5) A9K9FA4S. �?S >4:8B7B E?G-

K4S A4=8<F9 f(−1); f(−4).

2.92. �4 D<EGA>9 36 <;B5D4:9-

A4 K4EFP 7D4H<>4 K9FAB= HGA>J<< 

G = f(х), B5?4EFPR BCD989?9A<S >BFBDB= 

S6?S9FES CDB@9:GFB> [−7; 7]. �4=8<F9 

;A4K9A<9 6OD4:9A<S f(−2) + f(−6). 

2.93. $GA>J<S G = f(х) S6?S9FES 

K9FAB= < f(7) = −5; f(−8) = 3. �4=8<F9 

;A4K9A<9 6OD4:9A<S 3f(−7) + f(8). 

2.94. $GA>J<S G = f(х) S6?S9FES 

A9K9FAB= < f(−3) = 10; f(1) = −2. �4=8<-

F9 ;A4K9A<9 6OD4:9A<S 2f(3) − 4f(−1).

2.95. $GA>J<S G = f(х) BCD989?9A4 

A4 @AB:9EF69 89=EF6<F9?PAOI K<E9?, 

< FBK>< A(−7; 5) < B(−2; 9) CD<A48?9-

:4F 7D4H<>G 84AAB= HGA>J<<. �4=-

8<F9 ;A4K9A<9 6OD4:9A<S f(7) + f(2), 

9E?< <;69EFAB, KFB 7D4H<> HGA>J<< 

E<@@9FD<K9A BFABE<F9?PAB: 4) BE< BD-

8<A4F; 5) A4K4?4 >BBD8<A4F.
2.96. $GA>J<S G = f(х) BCD989?9A4 

A4 BFD9;>9 [−6; 6] < S6?S9FES A9K9F-

AB=. �9 7D4H<> 8?S x  0 <;B5D4:9A 

A4 D<EGA>9 37. �4=8<F9 >B?<K9EF6B 

>BDA9= GD46A9A<S f(x) = 0.  9L<F9 

A9D469AEF6B f(x)  0. 

 <E. 34

 <E. 35

 <E. 36

 <E. 37
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2.97. �ECB?P;GS 4?7BD<F@, 8B>4:<F9, KFB HGA>J<S S6?S-

9FES K9FAB=:

4) f(x) = 3x4 + 5x2; 5) f x x( ) ;= −5 2  

6) f x
x

( ) ;= 7
2

 7) f x x( ) .= −2 9

2.98. �D<698<F9 CD<@9DO ?<A9=AB= < >648D4F<KAB= HGA>-

J<=, S6?SRM<IES K9FAO@<.

2.99. �ECB?P;GS 4?7BD<F@, 8B>4:<F9 A9K9FABEFP HGA>J<<:

4) f(x) = x3 + 2x; 5) f x
x

( ) ;= 7
5

 

6) f x x x( ) ;=  7) f(x) = 9x7.

2.100. �D<698<F9 CD<@9D ?<A9=AB= HGA>J<<, S6?SRM9=ES 

A9K9FAB=.

2.101. �B>4:<F9, KFB HGA>J<S A9 S6?S9FES A< K9FAB=, A< 

A9K9FAB=:
4) f(x) = 3x + 1; 5) f(x) = x2 + 4x; 6) f x x

x
( ) .=

−1
2.102. �EE?98G=F9 HGA>J<R A4 K9FABEFP: 

4) f x x( ) ;= −2 5  5) f x x( ) ;= +3 1  

6) f x x( ) ;= − 8  7)* f x x x( ) .= + − −7 7  

�; 84AAOI HGA>J<= 6O59D<F9 HGA>J<<, 7D4H<>< >BFB-

DOI E<@@9FD<KAO BFABE<F9?PAB BE< BD8<A4F; BFABE<F9?PAB 

A4K4?4 >BBD8<A4F.
2.103. $GA>J<S G = f(х) BCD989?9-

A4 A4 BFD9;>9 [−7; 7] < S6?S9FES A9-

K9FAB=. '4EFP 99 7D4H<>4 8?S x  0 

<;B5D4:9A4 A4 D<EGA>9 38.

�4=8<F9:
4)  @AB:9EF6B ;A4K9A<= HGA>J<<;

5)  AG?< HGA>J<<;

6)  CDB@9:GF>< ;A4>BCBEFBSAEF64 

HGA>J<<;

7)  CDB@9:GF>< @BABFBAABEF< 

HGA> J<<.

2.104. �B:9F ?< HGA>J<S 5OFP < 

K9FAB=, < A9K9FAB= B8AB6D9@9AAB? �E?< 84, FB CD<698<F9 CD<-

@9D F4>B= HGA>J<<. 
2.105*. �;69EFAB, KFB HGA>J<S G = f(х) BCD989?9A4 A4 @AB-

:9EF69 89=EF6<F9?PAOI K<E9?, S6?S9FES K9FAB= < f(a) ≠ 0. 
�9DAB ?<, KFB: 

 <E. 38

Правообладатель Народная асвета



$GA>J<< 115

4) f a f a( ) + −( ) = 0;  5) 
f a

f a

( )
−( )

= 1;

6) f a f a( ) −( ) < 0;  7) f a f a( ) − −( ) = 0?  

�F69FPF9 A4 QF< :9 6BCDBEO, 9E?< HGA>J<S G = f(х) S6?S-

9FES A9K9FAB=.

2.106*. �;69EFAB, KFB HGA>J<S G = f(х) BCD989?9A4 A4 @AB-

:9EF69 89=EF6<F9?PAOI K<E9? < S6?S9FES A9K9FAB=. �B:9F 

?< 6OCB?ASFPES D469AEF6B f(0) = 7? 

2.107*. �4=8<F9, CD< >4><I ;A4K9A<SI K<E?4 4 HGA>J<S 

f(x) = −8x2 + ax + 5 S6?S9FES K9FAB=.

2.108. �CD989?<F9, @B:9F ?< B5?4EFPR BCD989?9A<S K9FAB= 

<?< A9K9FAB= HGA>J<< S6?SFPES @AB:9EF6B K<E9?:

4) [−3; 3]; 5) −£¥ ) ( ⎤⎦2 0 0 2; ; ;  

6) (−4; 4]; 7) − −[ ) −( ) ( ]7 1 1 1 1 7; ; ; .

2.109. �4 B8AB@ <; D<EGA>B6 39, 4�7 <;B5D4:9A 7D4H<> 

K9FAB= HGA>J<<. �O59D<F9 QFBF D<EGAB>. 

 <E. 39

Правообладатель Народная асвета
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2.110. $GA>J<S G = f(х) S6?S9FES A9K9FAB= < BCD989?9-

A4 CD< x ∈ (− ; −1]  [1; + ). �4 D<EGA>9 40, 4 <;B5D4:9A4 

K4EFP 7D4H<>4 QFB= HGA>J<< CD< x  1. 

!D98< D<EGA>B6 40, 5�7 6O59D<F9 <;B5-

D4:9A<9 K4EF< 7D4H<>4 QFB= :9 HGA>J<< 

8?S x  −1.

2.111. �4 D<EGA>9 41 <;B5D4:9A4 K4EFP 

7D4H<>4 HGA>J<< G = f(х) CD< x  1. �;B5-

D4;<F9 6 F9FD48< K4EFP 7D4H<>4 QFB= :9 

HGA>J<< 8?S x  −1, 9E?< <;69EFAB, KFB 

HGA>J<S y = f(x) S6?S9FES:

4) K9FAB=; 5) A9K9FAB=.

2.112. �4 D<EGA>9 42 <;B5D4:9A4 

K4EFP 7D4H<>4 K9FAB= HGA>J<< G = f(х), 

B5 ?4EFPR BCD989?9A<S >BFBDB= S6?S9FES 

CDB@9:GFB> [−5; 5]. �4=8<F9 ;A4K9A<9 

6OD4:9A<S f(−3) + f(−4).

2.113. �4 D<EGA>9 43 <;B5D4:9A4 K4EFP 

7D4H<>4 HGA>J<< G = f(х) 8?S 6E9I х, 

G8B6?9F 6BDSRM<I GE?B6<R x  0. �;B5D4-

 <E. 40

 <E. 41

 <E. 42
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;<F9 6 F9FD48< 7D4H<> HGA>J<< G = f(х), 

;A4S, KFB BA4: 4) K9FA4S; 5) A9K9FA4S. 

�?S >4:8B7B E?GK4S A4=8<F9 f(2); f(5).

2.114. �?S HGA>J<< G = f(х) <;69EF-

AB, KFB f(−2) = −4; f(7) = 3. �4=8<F9 ;A4-

K9A<9 6OD4:9A<S f(2) + f(−7), 9E?< HGA>-

J<S G = f(х) S6?S9FES:

4) K9FAB=; 5) A9K9FAB=.

2.115. �;69EFAB, KFB HGA>J<S G = f(х) 

K9FA4S. �4 D<EGA>9 44 <;B5D4:9A4 

K4EFP 7D4H<>4 QFB= HGA>J<< 8?S x  0. 

�4=8<F9 >B?<K9EF6B >BDA9= GD46A9A<S 

f(x) = 0.  9L<F9 A9D469AEF6B f(x)  0.

2.116. �ECB?P;GS 4?7BD<F@, 8B>4:<-

F9, KFB HGA>J<S S6?S9FES K9FAB=: 

4) f(x) = 6x4 + 3x2;

5) f x x x( ) ;= +3 2

6) f x
x

( ) .= 6
4

2.117. �ECB?P;GS 4?7BD<F@, 8B>4:<F9, KFB HGA>J<S S6?S-

9FES A9K9FAB=: 

4) f x
x

( ) ;= 5  5) f(x) = 2x3 − x; 6) f x
x

x
( ) .=

2.118. �B>4:<F9, KFB HGA>J<S A9 S6?S9FES A< K9FAB=, A< 
A9K9FAB=:

4) f(x) = 7 − 2x; 5) f(x) = x2 − 3x; 6) f x
x

( ) .=
+

1

3

2.119. $GA>J<S G = f(х) S6?S9FES K9FAB= < BCD989?9A4 A4 
BFD9;>9 [−7; 7]. '4EFP 99 7D4H<>4 8?S x  0 <;B5D4:9A4 A4 D<-
EGA>9 45. �4=8<F9: 

4)  @AB:9EF6B ;A4K9A<= HGA>J<<; 
5)  AG?< HGA>J<<; 6)  CDB@9:GF>< ;A4-
>BCBEFBSAEF64 HGA> J<<; 7)  CDB@9:GF-
>< @BABFBAABEF< HGA>J<<.

2.120*. �;69EFAB, KFB HGA>J<S G = f(х) 
BCD989?9A4 A4 @AB:9EF69 89=EF6<F9?P-
AOI K<E9? < A4 CDB@9:GF>9 (0; + ) 
CD<A<@49F FB?P>B BFD<J4F9?PAO9 ;A4K9-
A<S. К4><9 ;A4K9A<S CD<A<@49F 84AA4S 
HGA>J<S A4 CDB@9:GF>9 (− ; 0), 9E?< 
BA4 S6?S9FES: 4) K9FAB=; 5) A9K9FAB=? 

 <E. 43

 <E. 44

 <E. 45

Правообладатель Народная асвета
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2.121. �O59D<F9 6E9 69DAO9 GF69D:89A<S:

4) 3 � 89?<F9?P K<E?4 26 373; 5) 769 538 >D4FAB 2;

6) 0 � 89?<F9?P K<E?4 17; 7) 55 556 >D4FAB 5;

8) 12 345 678 89?<FES A4 9.

2.122. �OK<E?<F9 103  0,0001  100−3.

2.123.  9L<F9 86B=AB9 A9D469AEF6B −2  1 − 3х  7. 

2.124. �A4S, KFB x1 < x2 � >BDA< GD46A9A<S x2 + 4x − 7 = 0, 

A4=8<F9 ;A4K9A<9 6OD4:9A<S:

4) х1 + х2; 5) х1х2; 6) x x1
2

2
2+ .

2.125. �4=8<F9 ;A4K9A<9 6OD4:9A<S

15

6 1

4

6 2
6 7

+ −
−( ) +( ).

2.126. �; 89D96A< 6 7BDB8 6OL9? FGD<EF. �9D6GR CB?B6<AG 

CGF< BA L9? C9L>B@ EB E>BDBEFPR 5 >@
K

.  �EF46LGRES K4EFP 

CGF< BA CDB9I4? A4 46FB5GE9. �4=8<F9 ED98ARR E>BDBEFP 86<-

:9A<S FGD<EF4 A4 6E9@ @4DLDGF9, 9E?< E>BDBEFP 46FB5GE4 

D46A4 45 >@
K

.

2.127. �4=8<F9 @AB:9EF6B ;A4K9A<= HGA>J<<

y = (x − 3)2 + (x + 1)2.

2.128. #CDBEF<F9 6OD4:9A<9

a b

a ab a b

a b

b ab a

a ab

a b

−

+ −

+

− +

+

−
−»

½¼
¿
ÁÀ2 2 2 2 2

2
1

2
.

§ 9. �>AB@>5=85 3@0D8:>2 DC=:F89
y = f(x) ± b, y = f(x ± a) 

2.129. �4=8<F9 >BBD8<A4FO FBK>< C9D9E9K9A<S 7D4H<>4 

HGA>J<< y = f(x) E BEPR BD8<A4F: 

4) f(x) = −3x + 5; 5) f(x) = x2 + 3x − 5. 

2.130. !D46A<F9 ;A4K9A<S HGA>J<= f(x) = x2; g(x) = x2 − 3 < 

h(x) = x2 + 5 CD< ;A4K9A<< 4D7G@9AF4, D46AB@ 2.

2.131. �BEFDB=F9 6 B8AB= E<EF9@9 >BBD8<A4F 7D4H<>< HGA>-

J<= f x x( ) ;= 2  f x x( ) ( ) ;= −1 2  f x x( ) .= −2 3  

Правообладатель Народная асвета



$GA>J<< 119

 4A99 6O D4EE@4FD<64?< F4><9 CD9B5D4;B64A<S 79B@9FD<-

K9E><I H<7GD, >4> E<@@9FD<R BFABE<F9?PAB FBK><, E<@-

@9FD<R BFABE<F9?PAB CDS@B= < 8D. 

�4@ <;69EFAB, KFB 7D4H<>< K9FAOI HGA>J<= E<@@9FD<KAO 

BFABE<F9?PAB BE< BD8<A4F (A4CD<@9D, y = x2), 4 A9K9FAOI � 

BFABE<F9?PAB A4K4?4 >BBD8<A4F (A4CD<@9D, y = x3). 

�9B@9FD<K9E><9 CD98EF46?9A<S @B:AB CD<@9ASFP 8?S 

CBEFDB9A<S 7D4H<>B6 B8A<I HGA>J<=, <ECB?P;GS 7D4H<>< 

8DG7<I, G:9 <;69EFAOI HGA>J<=. 

 4EE@BFD<@ HGA>J<< y x=  < y x= + 4.  !BEF46<@ F45-

?<JG A9>BFBDOI ;A4K9A<= QF<I HGA>J<= < CBEFDB<@ <I 7D4-

H<>< (D<E. 46).

x 0 1 4 9 16

y x= 0 1 2 3 4

y x= + 4 4 5 6 7 8

 <E. 46

!D46A<@ D4ECB?B:9A<9 FBK9> 7D4H<>B6 QF<I HGA>J<=, 

<@9RM<I B8<A4>B6O9 45EJ<EEO. �4CD<@9D, D4EE@BFD<@ FBK>G 

(1; 1) A4 C9D6B@ 7D4H<>9 < FBK>G (1; 5) A4 6FBDB@. ЭF< FBK>< 

?9:4F A4 CDS@B=, C4D4??9?PAB= BE< BD8<A4F, CD<K9@ FBK>4 

(1; 5) A4IB8<FES A4 4 98<A<JO 6OL9 FBK>< (1; 1). "BK>4 (4; 6) 

?9:<F A4 4 98<A<JO 6OL9 FBK>< (4; 2). "4><@ :9 B5D4;B@ 

D4ECB?B:9AO 6E9 8DG7<9 FBK>< QF<I 7D4H<>B6, <@9RM<9 B8<-

A4>B6O9 45EJ<EEO. �B:AB E89?4FP 6O6B8, KFB 7D4H<> HGA>-

J<< y x= + 4  CB?GK9A E86<7B@ (C4D4??9?PAO@ C9D9ABEB@) 

7D4H<>4 y x=  A4 4 98<A<JO 669DI 68B?P BE< BD8<A4F.

Правообладатель Народная асвета
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 4EE@4FD<64S FBK>< 7D4H<>B6 HGA>J<= y x= − 4  < 

y x=  E B8<A4>B6O@< 45EJ<EE4@< (D<E. 47), ;4@9F<@, KFB 

7D4H<> HGA>J<< y x= − 4  CB?GK9A E86<7B@ (C4D4??9?PAO@ 

C9D9ABEB@) 7D4H<>4 y x=  A4 4 98<A<JO 6A<; 68B?P BE< BD-

8<A4F.

Г@0D8: DC=:F88 

y = f(x) + b

<>6=> ?>;CG8BP A4283>< 3@0-

D8:0 DC=:F88 y = f(x) 24>;P 

>A8 >@48=0B =0 b 548=8F 

225@E, 5A;8 b  0 (D<E. 48, 4).

Г@0D8: DC=:F88

y = f(x) − b

<>6=> ?>;CG8BP A4283>< 3@0-

D8:0 DC=:F88 y = f(x) 24>;P 

>A8 >@48=0B =0 b 548=8F 

2=87, 5A;8 b  0 (D<E. 48, 5).

 <E. 47

 <E. 48

�4CD<@9D, A4 D<EGA>9 49 CB>4;4AB CBEFDB9A<9 7D4H<>B6 

HGA>J<= y = x3 + 2 < y
x

= −1 2.

Правообладатель Народная асвета



$GA>J<< 121

 4EE@BFD<@ HGA>J<< y = x3 < y = (x − 4)3. !BEF46<@ F45?<-

JG A9>BFBDOI ;A4K9A<= QF<I HGA>J<= < CBEFDB<@ <I 7D4H<-

>< (D<E. 50).

x −2 0 1 2 4 5

y = x3 −8 0 1 8 64 125

y = (x − 4)3 −216 −64 −27 −8 0 1

�CD989?<@ ;A4K9A<S 4D7G@9AF4, 

CD< >BFBDOI B59 HGA>J<< CD<A<@4-

RF B8<A4>B6O9 ;A4K9A<S. �4CD<@9D, 

;A4K9A<9 y = 0 C9D64S HGA>J<S CD<-

A<@49F CD< x = 0, 4 6FBD4S � CD< 

x = 4. �A4K9A<9 y = 1 C9D64S HGA>J<S 

CD<A<@49F CD< x = 1, 4 6FBD4S � CD< 

x = 5. 

�B:AB ;4@9F<FP, KFB HGA>J<S 

y = (x − 4)3 CD<A<@49F F9 :9 ;A4K9A<S, 

KFB < HGA>J<S y = x3, A4 4 98<A<JO 

«CB;:9».

�D4H<K9E>< QFB B;A4K49F, KFB 

7D4H<> HGA>J<< y = (x − 4)3 CB?GK9A 

E86<7B@ (C4D4??9?PAO@ C9D9ABEB@) 

7D4H<>4 HGA>J<< y = x3 A4 4 98<-

A<JO 6CD46B 68B?P BE< 45EJ<EE 

(E@. D<E. 50).

 <E. 49

 <E. 50

Правообладатель Народная асвета
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 4EE@4FD<64S 7D4H<>< HGA>J<= 

y = x3 < y = (x + 4)3, ;4@9F<@, KFB 

6FBD4S HGA>J<S CD<A<@49F F9 :9 

;A4K9A<S, KFB < C9D64S, A4 4 98<A<JO 

«D4APL9». 

�D4H<K9E>< QFB B;A4K49F, KFB  

8?S CB?GK9A<S 7D4H<>4 HGA>J<< 

y = (x + 4)3 FBK>< 7D4H<>4 HGA>J<< 

y = x3 E86<74RF A4 4 98<A<JO 6?96B 

68B?P BE< 45EJ<EE (D<E. 51).

Г@0D8: DC=:F88 

y = f(x − a)

<>6=> ?>;CG8BP A4283>< 3@0-

D8:0 DC=:F88 y = f(x) 24>;P 

>A8 01AF8AA =0 a 548=8F 2?@0-

2>, 5A;8 a  0 (D<E. 52, 4).

Г@0D8: DC=:F88

y = f(x + a)

<>6=> ?>;CG8BP A4283>< 3@0-

D8:0 DC=:F88 y = f(x) 24>;P 

>A8 01AF8AA =0 a 548=8F 2;5-

2>, 5A;8 a  0 (D<E. 52, 5). 

 <E. 51

 <E. 52

�4CD<@9D, A4 D<EGA>9 53 CB>4;4AB CBEFDB9A<9 7D4H<>B6 

HGA>J<= y = 2(x − 6)2 < y
x

=
+

1

2
.

 <E. 53

Правообладатель Народная асвета



$GA>J<< 123

�>AB@>5=85 3@0D8:>2 DC=:F89 y = f(x) ± b, y = f(x ± a)

1. �D4H<> HGA>J<< y = f(x) − 3 

CB?GK9A <; 7D4H<>4 HGA>J<< 

y = f(x) E86<7B@ 68B?P BE<:

4) BD8<A4F A4 3 98<A<JO 

669DI; 5) 45EJ<EE A4 3 98<-

A<JO 6CD46B; 6) 45EJ<EE A4 

3 98<A<JO 6?96B; 7) BD8<A4F 

A4 3 98<A<JO 6A<;. �O59D<F9 

CD46<?PAO= BF69F.

"4> >4> D4EE@4FD<64RFES HGA>-

J<< y = f(x) < y = f(x) − b CD< b = 3, 

FB 7D4H<> HGA>J<< y = f(x) − 3 CB-

?GK9A E86<7B@ 7D4H<>4 HGA>J<< 

y = f(x) 68B?P BE< BD8<A4F A4 3 98<-

A<JO 6A<;.

�D46<?PAO= BF69F 7).

2. �D4H<> >4>B= <; HGA>J<= 

CB?GK9A <; 7D4H<>4 HGA>J<< 

y = 2x
2 97B E86<7B@ 68B?P BE< 

45EJ<EE A4 3 98<A<JO 6CD46B: 

4) y = 2x
2 + 3; 

5) y = (2x + 3)2; 

6) y = (2x − 3)2;

7) y = 2(x − 3)2?

 4EE@4FD<64RFES HGA>J<< y = f(x) 

< y = f(x − 4) CD< 4 = 3  0. !86<7B@ 

7D4H<>4 HGA>J<< y = 2x
2 68B?P BE< 

45EJ<EE A4 3 98<A<JO 6CD46B CB?G-

K9A 7D4H<> HGA>J<< y = 2(x − 3)2. 

�F69F: 7).

3. #EF4AB6<F9 ;46<E<@BEFP 

@9: 8G 7D4H<>4@< HGA>J<= 

(D<E. 54) < <I 4A4?<F<K9 E><@ 

CD98EF46?9A<9@:

4) y = x3; 

5) y = (x + 1)3;

6) y = (x − 2)3;

7) y = x3 − 3.

 <E. 54

4) �D4H<>B@ HGA>J<< y = x3 S6?S-

9FES >G5<K9E>4S C4D45B?4 2).

5) "4> >4> 7D4H<> HGA>J<< 

y = (x + 1)3 CB?GK49FES <; 7D4H<>4 

HGA>J<< y = x3 E86<7B@ 97B A4 1 98< -

A<JG 6?96B 68B?P BE< 45EJ<EE, FB 

7D4H<>B@ HGA>J<< y = (x + 1)3 S6-

?S9FES >G5<K9E>4S C4D45B?4 1). 

6) $GA>J<< y = (x − 2)3 EBBF69FEF6G-

9F 7D4H<> 4), CBE>B?P>G 7D4H<> 

HGA>J<< y = (x − 2)3 CB?GK49FES 

E86<7B@ 7D4H<>4 HGA>J<< y = x3 

A4 2 98<A<JO 6CD46B 68B?P BE< 45E-

J<EE.

7) $GA>J<< y = x3 − 3 EBBF69FEF6G9F 

7D4H<> 3), CBE>B?P>G 7D4H<> HGA-

>J<< y = x3 − 3 CB?GK49FES E86<7B@ 

7D4H<>4 HGA>J<< y = x3 A4 3 98<-

A<JO 6A<; 68B?P BE< BD8<A4F.

Правообладатель Народная асвета
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4. ! CB@BMPR CD9B5D4;B64-

A<= 7D4H<>4 HGA>J<< y x=  

CBEFDB=F9 7D4H<> HGA>J<<:

4) y x= + 4 ;

5) y x= − 4;

6) y x= − +3 2.

4) �OCB?A<@ E86<7 7D4H<>4 HGA-

>J<< y x=  A4 4 98<A<JO 6?96B 

68B?P BE< 45EJ<EE < CB?GK<@ 7D4-

H<> HGA>J<< y x= + 4 .

5) �OCB?A<@ E86<7 7D4H<>4 HGA>-

J<< y x=  A4 4 98<A<JO 6A<; 

68B?P BE< BD8<A4F < CB?GK<@ 7D4-

H<> HGA>J<< y x= − 4.

6) �OCB?A<@ E86<7 7D4H<>4 HGA>-

J<< y x=  A4 3 98<A<JO 6CD46B 

68B?P BE< 45EJ<EE < A4 2 98<A<JO 

669DI 68B?P BE< BD8<A4F < CB?GK<@ 

7D4H<> HGA>J<< y x= − +3 2.

Правообладатель Народная асвета



$GA>J<< 125

�4C<L<F9 HBD@G?O, EBBF69FEF6GRM<9 7D4H<>4@ HGA>J<=, CB?GK9A-

AO@ E86<74@< 7D4H<>4 HGA>J<< y = f(x) (D<E. 55). 

 <E. 55

2.132. �D4H<> HGA>J<< y = (x + 2)3 CB?GK9A <; 7D4H<>4 

HGA>J<< y = x3 E86<7B@ 68B?P BE<:

4) BD8<A4F A4 2 98<A<JO 669DI;

5) 45EJ<EE A4 2 98<A<JO 6CD46B;

6) 45EJ<EE A4 2 98<A<JO 6?96B;

7) BD8<A4F A4 2 98<A<JO 6A<;.
�O59D<F9 CD46<?PAO= BF69F.
2.133. �D4H<> >4>B= <; 84AAOI HGA>J<= CB?GK9A <; 

7D4H<>4 HGA>J<< y x=  97B E86<7B@ 68B?P BE< BD8<A4F A4 

5 98<A<J 669DI: 

4) y x= − 5;  5) y x= + 5;

6) y x= + 5;   7) y x= − 5?

2.134. �BECB?P;G=F9EP CD46<?4@< CD9B5D4;B64A<S 7D4H<-

>B6 < ;4C<L<F9 GD46A9A<9 C4D45B?O, >BFBDGR @B:AB CB?G-

K<FP E86<7B@ C4D45B?O y = x2 68B?P BE<:

4) 45EJ<EE A4 7 98<A<J 6?96B;

5) BD8<A4F A4 4 98<A<JO 6A<;;
6) BD8<A4F A4 9 98<A<J 669DI;

7) 45EJ<EE A4 1 98<A<JG 6CD46B;

8) 45EJ<EE A4 2 98<A<JO 6?96B < 68B?P BE< BD8<A4F A4 

3 98<A<JO 669DI;

9) 45EJ<EE A4 5 98<A<J 6CD46B < 68B?P BE< BD8<A4F A4 

6 98<A<J 6A<;.

Правообладатель Народная асвета
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2.135. �D4H<> >4>B= <; HGA>J<=: y = 3(x − 1)2 <?< 

y = (3x − 1)2 � CB?GK9A <; 7D4H<>4 HGA>J<< y = 3x2 E86<7B@ 

97B A4 1 98<A<JG 6CD46B 68B?P BE< 45EJ<EE?
2.136. �O59D<F9 HGA>J<R, 7D4H<> >BFBDB= CB?GK9A <; 

7D4H<>4 HGA>J<< y = −5x2 E86<7B@ 97B A4 3 98<A<JO 6A<; 

68B?P BE< BD8<A4F:

4) y = −5x2 + 3; 5) y = −5(x + 3)2;

6) y = −5x2 − 3; 7) y = −(5x + 3)2. 

2.137. �D4H<>< HGA>J<=, <;B5D4:9AAOI A4 D<EGA>9 56, 

CB?GK9AO <; 7D4H<>4 HGA>J<< y x=  E86<74@< 97B 68B?P >B-

BD8<A4FAOI BE9=. �4C<L<F9 HBD@G?O QF<I HGA>J<=. 

2.138. К4> AG:AB CD9B5D4;B64FP 7D4H<> HGA>J<< y
x

= 4 ,  

KFB5O CB?GK<FP 7D4H<> HGA>J<<:

4) y
x

= +4 2;  5) y
x

= −4 5;

6) y
x

=
+

4

3
;  7) y

x
=

−
4

7
;

8) y
x

= −
+

4

1
6;  9) y

x
= +

−
4

5
8?

2.139. �ECB?P;GS CD46<?4 CD9B5D4;B64A<S 7D4H<>B6, BCD9-

89?<F9, 7D4H<>4 >4>B= <; 84AAOI HGA>J<= A9F A4 D<EGA>9 57:

4) y x= ;  5) y x= + −2 3;  

6) y x= − −3 2;  7) y x= − +3 2?

2.140. ! CB@BMPR >4><I 

CD9B5D4;B64A<= 7D4H<>4 HGA-

>J<< y = x2 @B:AB CBEFDB<FP 

7D4H<> HGA>J<<:

4) y = (x − 2)2;

5) y = (x + 4)2;

 <E. 56  <E. 57

Правообладатель Народная асвета
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6) y = x2 − 3; 7) y = x2 + 1;

8) y = (x − 4)2 − 5; 9) y = (x + 3)2 + 1?

�BEFDB=F9 QF< 7D4H<><.

2.141.  �D98EF46PF9 HGA>J<R y = x2 + 8x + 10 6 6<89 

y = (x − m)2 + n < CBEFDB=F9 99 7D4H<>.

2.142.  ! CB@BMPR CD9B5D4;B64A<= 7D4H<>4 HGA>J<< y = x3 

CBEFDB=F9 7D4H<> HGA>J<<:

4) y = (x − 2)3; 5) y = x3 − 3;

6) y = (x + 1)3 − 2; 7) y = (x − 3)3 + 1. 

2.143.  � B8AB= E<EF9@9 >BBD8<A4F CBEFDB=F9 7D4H<>< 

HGA> J<=:

4) f x x( ) ;=  5) f x x( ) ;= − 2  6) f x x( ) ;= + 3

7) f x x( ) ;= − 4  8) f x x( ) ;= + 1  9) f x x( ) .= − +4 3

2.144.  �4 D<EGA>9 58 <;B5D4:9A 7D4H<> HGA>J<< y = f(x). 

�BEFDB=F9 7D4H<> HGA>J<<: 

4) y = f(x − 2); 5) y = f(x + 3); 

6) y = f(x) − 1; 7) y = f(x) + 4.

 <E. 58

2.145.  ! CB@BMPR CD9B5D4;B-

64A<= 7D4H<>4 HGA>J<< y = f(x), 

<;B5D4:9AAB7B A4 D<EGA>9 59, 

CBEFDB=F9 7D4H<> HGA>J<<: 

4) y = f(x + 4) − 3;

5) y = f(x − 2) + 5. 

2.146.  �O59D<F9 HGA>J<R, 

7D4H<> >BFBDB= CB?GK9A <; 7D4-

H<>4 HGA>J<< y
x

= 8  E86<7B@  <E. 59

Правообладатель Народная асвета
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97B A4 2 98<A<JO 6CD46B 68B?P BE< 45EJ<EE < A4 3 98<A<JO 

669DI 68B?P BE< BD8<A4F:

4) y
x

= +
+

8

2
3;  5) y

x
= +

−
8

2
3;  6) y

x
= −

+

8

3
2;

7) y
x

= −
+

8

2
3;  8) y

x
= +

−
8

3
2.

�BEFDB=F9 7D4H<> QFB= HGA>J<<. 

2.147. ! CB@BMPR CD9B5D4;B64A<= 7D4H<>4 HGA>J<< 

y = −x2 CBEFDB=F9 7D4H<>< HGA>J<=, CD9864D<F9?PAB CD98EF4-

6<6 <I 6 6<89 y = − (x − m)2 + n: 

4) y = −x2 + 6x − 9; 5) y = −x2 − 10x − 23;

6) y = −x2 + 2x + 6; 7) y = −x2 − 4x + 1. 

2.148*. �D4H<> HGA>J<< y = f(x) CB?GK9A <; 7D4H<>4 HGA>-

J<< g(x) = 2x2 E86<7B@ 97B A4 3 98<A<JO 6CD46B 68B?P BE< 45E-
J<EE. �4=8<F9 BD8<A4FG FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< 

y = f(x) < CDS@B= x = 15.

2.149*. �D4H<> HGA>J<< y = f(x) CB?GK9A <; 7D4H<>4 HGA>-

J<< g1(x) = −3x2 E86<7B@ 97B A4 3 98<A<JO 6CD46B 68B?P BE< 

45EJ<EE < A4 2 98<A<JO 669DI 68B?P BE< BD8<A4F. А 7D4H<> 

HGA>J<< y = h(x) CB?GK9A <; 7D4H<>4 HGA>J<< g x x2
21

2
( ) =  

E86<7B@ 97B A4 4 98<A<JO 6?96B 68B?P BE< 45EJ<EE < A4 1 98<-

A<JG 6A<; 68B?P BE< BD8<A4F. �@9RF ?< B5M<9 FBK>< 7D4H<-

>< HGA>J<= y = f(x) < y = h(x)? 

2.150*. $GA>J<S y = f(x) BCD989?9A4 A4 @AB:9EF69 89=-

EF6<F9?PAOI K<E9? < E(f) = [−1; 7]. �4=8<F9 @AB:9EF6B ;A4-

K9A<= HGA>J<<:

4) y = f(x − 2); 5) y = f(x) + 4;

6) y = f(x − 1) − 3; 7) y = f(x − 3) + 5. 

2.151*. $GA>J<S y = f(x) A4 CDB@9:GF>9 −( ];  4  6B;D4EF4-

9F, 4 A4 CDB@9:GF>9 4; +[ )  G5O649F. �4=8<F9 CDB@9:GFB> 

6B;D4EF4A<S HGA>J<<:

4) y = f(x + 1); 5) y = f(x) − 7;

6) y = f(x − 3); 7) y = f(x + 2) − 4. 

2.152*. �B:AB ?< BCD989?<FP, S6?S9FES ?< HGA>J<S:

4) y = f(x) + 8; 5) y = f(x) − 3;

6) y = f(x + 7); 7) y = f(x − 2) � K9FAB=, 9E?< <;69EFAB, 

KFB HGA>J<S y = f(x) S6?S9FES K9FAB=?

Правообладатель Народная асвета
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2.153*. �D4H<> HGA>J<< y = f(x) E<@@9FD<K9A BFABE<F9?P-

AB CDS@B= x = 3. �CD989?<F9, >4>4S <; 84AAOI HGA>J<= S6-

?S9FES K9FAB=: 

4) y = f(x − 3); 5) y = f(x) − 3;

6) y = f(x) + 3; 7) y = f(x + 3).

2.154. �D4H<> HGA>J<< y = x2 − 4 CB?GK9A <; 7D4H<>4 HGA-

>J<< y = x2 E86<7B@ 68B?P BE<: 

4) BD8<A4F A4 4 98<A<JO 669DI; 5) 45EJ<EE A4 4 98<A<JO 

6CD46B; 6) 45EJ<EE A4 4 98<A<JO 6?96B; 7) BD8<A4F A4 4 98<A<-

JO 6A<;. �O59D<F9 CD46<?PAO= BF69F.

2.155. �CD989?<F9, 7D4H<> >4>B= <; 84AAOI HGA>J<= CB-

?GK9A <; 7D4H<>4 HGA>J<< y x=  E86<7B@ 97B 68B?P BE< 45E-
J<EE A4 3 98<A<JO 6?96B: 

4) y x= − 3 ;  5) y x= + 3;

6) y x= + 3 ;  7) y x= − 3.

2.156. �4C<L<F9 HBD@G?G HGA>J<<, 7D4H<> >BFBDB= @B:-

AB CB?GK<FP E86<7B@ >G5<K9E>B= C4D45B?O y = x3 68B?P BE<:

4) 45EJ<EE A4 2 98<A<JO 6CD46B; 5) BD8<A4F A4 3 98<A<JO 

6A<;; 6) BD8<A4F A4 5 98<A<J 669DI; 7) 45EJ<EE A4 9 98<A<J 

6?96B; 8) 45EJ<EE A4 3 98<A<JO 6?96B < 68B?P BE< BD8<A4F A4 

5 98<A<J 669DI; 9) 45EJ<EE A4 6 98<A<J 6CD46B < 68B?P BE< 

BD8<A4F A4 7 98<A<J 6A<;.

2.157. �O59D<F9 HGA>J<R, 7D4H<> >BFBDB= CB?GK9A <; 

7D4H<>4 HGA>J<< y = 4x2 E86<7B@ 97B A4 2 98<A<JO 6CD46B 

68B?P BE< 45EJ<EE:
4) y = 4(x + 2)2; 5) y = 4x2 − 2;

6) y = 4(x − 2)2; 7) y = (4x − 2)2.

2.158. �ECB?P;GS CD46<?4 

CD9B5D4;B64A<S 7D4H<>B6, ;4-

C<L<F9 HBD@G?O HGA>J<=, 

7D4H<>< >BFBDOI <;B5D4:9AO 

A4 D<EGA>9 60, 9E?< BA< CB-

?GK9AO <; 7D4H<>4 HGA>J<< 

y x=  E86<7B@ 97B 68B?P >B-

BD8<A4FAOI BE9=.  <E. 60
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2.159. ! CB@BMPR >4><I CD9B5D4;B64A<= 7D4H<>4 HGA>-

J<< y
x

= − 2  @B:AB CB?GK<FP 7D4H<> HGA>J<<:

4) y
x

= − −2 1;  5) y
x

= −
+

2

5
;

6) y
x

= − +2 7;  7) y
x

= −
−
2

8
?

�4C<L<F9 HBD@G?G HGA>J<<, 7D4H<> >BFBDB= @B:AB CB-

?GK<FP <; 7D4H<>4 HGA>J<< y
x

= − 2  E86<7B@ 97B A4 3 98<-

A<JO 6?96B 68B?P BE< 45EJ<EE < A4 5 98<A<J 6A<; 68B?P BE< 

BD8<A4F. 

2.160. �4 D<EGA>9 61, 4 <;B5D4:9A 7D4H<> HGA>J<< y = ax2 

(a ≠ 0). !D98< D<EGA>B6 61, 5�7 6O59D<F9 <;B5D4:9A<9 7D4H<-

>4 HGA>J<< y = a(x − 2)2 − 1.

 <E. 61

2.161. �D<@9A<F9 CD46<?4 CD9B5D4;B64A<S > 7D4H<>G 

HGA> J<< y = x2 < CBEFDB=F9 7D4H<> HGA>J<<:

4) y = (x − 3)2; 5) y = x2 + 4; 6) y = (x + 2)2 − 1.

2.162. � B8AB= E<EF9@9 >BBD8<A4F CBEFDB=F9 7D4H<>< 

HGA> J<=:

4) y x= ;  5) y x= + 2;  6) y x= − 3;

7) y x= + −1 4;  8) y x= − +5 1.

2.163. �4 D<EGA>9 62 <;B5D4:9A 7D4H<> HGA>J<< y = f(x). 

�9D9A9E<F9 D<EGAB> 6 F9FD48P < CBEFDB=F9 7D4H<> HGA>J<<: 
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4) y = f(x + 4); 5) y = f(x − 2);

6) y = f(x) + 3; 7) y = f(x) − 5.

2.164. ! CB@BMPR CD9B5-

D4;B64A<= 7D4H<>4 HGA>J<< 

y = f(x), <;B5D4:9AAB7B A4 D<-

EGA>9 63, CBEFDB=F9 7D4H<> 

HGA> J<<: 

4) y = f(x − 3) + 2;

5) y = f(x + 4) − 1.

2.165. �BEFDB=F9 7D4H<> 

HGA>J<< y
x

= −
+

6

3
2,  CD9-

B5D4;B646 7D4H<> HGA>J<< 

y
x

= 6 .

2.166. ! CB@BMPR CD9B5D4;B64A<= 7D4H<>4 HGA>J<< y = x2 
CBEFDB=F9 7D4H<>< HGA>J<=, CD9864D<F9?PAB CD98EF46<6 <I 
6 6<89 y = (x − m)2 + n:

4) y = x2 − 4x + 4; 5) y = x2 − 10x + 20;
6) y = x2 + 6x + 10; 7) y = x2 − 8x + 1. 

2.167*. �D4H<> HGA>J<< y = f(x) CB?GK9A <; 7D4H<>4 HGA-
>J<< g(x) = x3 E86<7B@ 97B A4 5 98<A<J 6A<; 68B?P BE< BD8<-
A4F. �4=8<F9 BD8<A4FG FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< 
y = f(x) < CDS@B= x = −4.

2.168*. �D4H<> HGA>J<< y = f(x) CB?GK9A <; 7D4H<>4 HGA>-
J<< g(x) = −2x2 E86<7B@ 97B A4 6 98<A<J 6CD46B 68B?P BE< 45E-
J<EE < A4 8 98<A<J 669DI 68B?P BE< BD8<A4F. �4=8<F9 AG?< 
HGA>J<< y = f(x).

 <E. 62

 <E. 63
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2.169*. $GA>J<S y = f(x) BCD989?9A4 A4 @AB:9EF69 89=-
EF6<F9?PAOI K<E9? < E(f) = [0; 8]. �4=8<F9 @AB:9EF6B ;A4K9-
A<= HGA>J<<:

4) y = f(x + 3); 5) y = f(x) − 5;
6) y = f(x + 6) + 9; 7) y = f(x − 7) − 1. 
2.170*. �;69EFAB, KFB HGA>J<S y = f(x) S6?S9FES K9FAB=. 

�9DAB ?<, KFB K9FAB= S6?S9FES HGA>J<S y = f(x) + b, 789 b ≠ 0?

2.171. �4=8<F9 K<E?B, B5D4FAB9 K<E?G 3,5.
2.172. �6GIFB@A<> EFB<F 25,6 D. �9D6O= FB@ 89L96?9 6FB-

DB7B A4 40 %. !>B?P>B DG5?9= EFB<F C9D6O= FB@? 
2.173. �J9A<F9 C9D<@9FD CDS@BG7B?PA<>4 (P) EB EFBDBA4@< 

a < b, 9E?< <;69EFAB, KFB 7  a  8; 14  b  15.

2.174. #CDBEF<F9 6OD4:9A<9 a ab b2 24 4− +  + 4 2a  CD< 

a  0, b  0.

ИB>3>20S A0<>>F5=:0
�BE?9 <;GK9A<S QFB= 7?46O S 8B?:9A:
• ;A4FP BCD989?9A<9 HGA>J<<, 99 B5?4EF< BCD989?9A<S < 

@AB:9EF64 ;A4K9A<=, ECBEB5O ;484A<S HGA>J<=;
• G@9FP A4IB8<FP ;A4K9A<S HGA>J<< CB ;A4K9A<R 4D7G-

@9AF4; ;A4K9A<S 4D7G@9AF4 CB ;A4K9A<R HGA>J<<; B5?4EFP 
BCD989?9A<S < @AB:9EF6B ;A4K9A<= HGA>J<=, ;484AAOI D4;-
?<KAO@< ECBEB54@<;

• ;A4FP BCD989?9A<9 AG?9= HGA>J<<, CDB@9:GF>B6 ;A4>B-
CBEFBSAEF64 HGA>J<<;

• G@9FP A4IB8<FP AG?< HGA>J<<, CDB@9:GF>< ;A4>BCBE-
FBSAEF64 HGA>J<<, ;484AAB= D4;?<KAO@< ECBEB54@<;

• ;A4FP BCD989?9A<S 6B;D4EF4RM9= < G5O64RM9= HGA>-
J<< A4 CDB@9:GF>9, BCD989?9A<9 @BABFBAAB= HGA>J<< A4 
CDB@9:GF>9;

• G@9FP A4IB8<FP CDB@9:GF>< @BABFBAABEF< HGA>J<<, 
;484AAB= D4;?<KAO@< ECBEB54@<;

• ;A4FP BCD989?9A<9 K9FAB= < A9K9FAB= HGA>J<<;
• G@9FP CD<@9ASFP 4?7BD<F@ <EE?98B64A<S HGA>J<< A4 

K9FABEFP (A9K9FABEFP);
•  G@9FP 6OCB?ASFP CBEFDB9A<9 7D4H<>4 HGA>J<< y = f(x) ± b, 

;A4S 7D4H<> HGA>J<< y = f(x);
• G@9FP 6OCB?ASFP CBEFDB9A<9 7D4H<>4 HGA>J<< y = f(x ± a), 

;A4S 7D4H<> HGA>J<< y = f(x).
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/ ?@>25@SR A2>8 7=0=8S

1. �4=8<F9 f(−2), 9E?<:

4) f(x) = 2x + 3; 5) f(x) = −x2 − 1;

6) f x
x

( ) ;=
−
1

2
 7) f x x( ) .= −7

2. �O59D<F9 HGA>J<<, 7D4H<>4@ >BFBDOI CD<A48?9:<F 

FBK>4 N(−12; 1):

4) y = −12x; 5) y = −x + 12; 6) y
x

= − 12 ;

7) y = x + 13; 8) y = x2 + 145.

3. �O59D<F9 HGA>J<R, 7D4-

H<> >BFBDB= <;B5D4:9A A4 D<-

EGA>9 64: 

4) y x= + +2 1;

5) y x= − − −2 1;

6) y x= − −2 1;

7) y x= + −2 1;

8) y x= − −1 2.

4. К4><@ E6B=EF6B@ B5?4849F 7D4H<> K9FAB= HGA>J<<? 

�9K9FAB= HGA>J<<? �;69EFAB, KFB HGA>J<S y = f(x) S6?S9F-

ES K9FAB=, 4 HGA>J<S y = q(x) � A9K9FAB=, < f(5) = 7, q(−1) = 6. 

�4=8<F9 ;A4K9A<9 6OD4:9A<S 2f(−5) + q(1). 

5. �4=8<F9 CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<<:

4) f(x) = 5x − 9; 5) g(x) = x2 − 11x + 30; 6) h x
x

( ) .= 9

6. �B 7D4H<>G HGA>J<<, <;B5D4:9AAB@G A4 D<EGA>9 65, 

A4=8<F9: 4) B5?4EFP BCD989?9A<S HGA>J<<; 5) @AB:9EF6B ;A4-

K9A<= HGA>J<<; 6) AG?< HGA>J<<; 7) CDB@9:GF>< ;A4>BCB-

EFBSAEF64 HGA>J<<; 8) CDB@9:GF>< @BABFBAABEF< HGA>J<<.

 <E. 64

 <E. 65
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7. �4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<, ;484AAB= HBD-

@G?B=:
4) y x

x
=

−
8

4
;  5) y

x x
=

+ +

2

6 52
;

6) y x

x
=

−9 0 01,
;   7) y x x= 8 2− ;

8) y x
x

x
=

+

−
2

4
16 2− − ;  9) y x

x x

=
− +

− +7 8

9 142
.

8. �DB4A4?<;<DG=F9 GE?B6<9 < A4=8<F9 @AB:9EF6B ;A4-

K9A<= HGA>J<<:

4) f(x) = x2 − 6; 5) f x x( ) ;= + 9

6) f x x( ) ;= + −2 8  7) f(x) = −x2 − 6x + 19.

9. �B>4:<F9, KFB HGA>J<S y x= ( )− 4 2  6B;D4EF49F A4 CDB-

@9:GF>9 4; +[ )  < G5O649F A4 CDB@9:GF>9 −( ]; .4

10. �4=8<F9, CD< >4><I ;A4K9A<SI K<E?4 4 HGA>J<S 

f(x) = 5x2 + 6ax − a A9 <@99F AG?9=.

�@0:B8G5A:0S <0B5<0B8:0

1. �4 D<EGA>9 66 <;B5D4:9A 7D4H<>, BFD4:4RM<= ;46<-

E<@BEFP >B?<K9EF64 59A;<A4 n 6 54>9 46FB@B5<?S >GDP9D4 BF 

6D9@9A< t.

4) 'FB CDB<;BL?B B>B?B 12.00?

5) К4>B9 CD<5?<;<F9?PAB 6D9@S 46FB@B5<?P >GDP9D4 EFBS? 

6 C9D<B8 E 9.00 8B 19.00?

 <E. 66

Правообладатель Народная асвета



$GA>J<< 135

6) К4>4S 6B;@B:A4S K4EFP D45BK97B 8AS >GDP9D4 BFD4:9A4 

A4 7D4H<>9 E 13.00 8B 14.00?

7) �4;B6<F9 CD468BCB8B5AGR CD<K<AG, CB >BFBDB= 7D4H<> 

EF4AB6<FES «>DGK9» CBE?9 17.00.

2. &9A4 6IB8AB7B 5<?9F4 A4 EF48<BA EBEF46?S?4 10 D.  G-

>B6B8EF6B EF48<BA4 D9L<?B EA<;<FP J9AG 5<?9F4 F4>, KFB5O 

6ODGK>4 6B;DBE?4 A4 12,5 % ;4 EK9F CD98CB?4749@B7B G69?<-

K9A<S K<E?4 ;D<F9?9=. �4 >4>B= CDBJ9AF G69?<K9A<S K<E?4 

;D<F9?9= D4EEK<FO649F DG>B6B8EF6B EF48<BA4, 9E?< 6IB8AB= 

5<?9F CBE?9 EA<:9A<S J9AO EF4? EFB<FP 6 D.? 

3. "4D<HAO= B>?48 D45BFA<>4 CD98CD<SF<S EBEF46?S9F 

x D. �48546>4 ;4 EF4: EBEF46?S9F n % ;4 >4:8O9 BFD45BF4A-

AO9 A4 CD98CD<SF<< n ?9F. �B <FB74@ D45BFO ;4 @9ESJ D45BF-

A<> @B:9F 5OFP CBBMD9A CD9@<9= 6 D4;@9D9 y D. �; CB?GK9A-

AB= EG@@O 6OEK<FO649FES 6;ABE 6 C9AE<BAAO= HBA8 6 D4;@9-

D9 1 % < CDBHEBR;AO= 6;ABE 6 D4;@9D9 1 %, 9E?< D45BFA<> 

S6?S9FES K?9AB@ CDBHEBR;4. �4D45BFA4S C?4F4 B5?4749FES 

F4>:9 13 %-@ CB8BIB8AO@ A4?B7B@. !BEF46PF9 HBD@G?G 8?S 

6OK<E?9A<S EG@@O, >BFBDGR CB?GK<F D45BFA<>. �B HBD@G?9 

A4=8<F9, E>B?P>B CB?GK<F D45BFA<>, BFD45BF46L<= A4 CD98-

CD<SF<< 10 ?9F, 9E?< x = 400 D., 4 y EBEF46?S9F 15 % BF x.

'2;5:0B5;P=0S <0B5<0B8:0
ИAA;54C5<, >1>1I05<, 45;05< 2O2>4O

ИAA;54>20B5;PA:>5 7040=85. �E9784 ?< CB 7D4H<>4@ 

GD46A9A<= E<EF9@O @B:AB BCD989?<FP D9L9A<S E<EF9@O 

GD46A9A<=? �CD989?<F9 K<E?B D9L9A<= E<EF9@O GD46A9A<= 

y x

y x

=

=

§
¨
ª

©ª

,

.2
 �BCDB5G=F9 CD<69EF< CD<@9D, >B784 K<E?B D9 L9-

A<= E<EF9@O GD46A9A<= A9?P;S BCD989?<FP CB 7D4H<>4@ GD46-

A9A<=. 

Г>B>28<AS : >;8<?8040<

1. �?S HGA>J<= f x
x

x
( ) ,=

−
+

2

3 4
g x

x

x
( ) =

+

−
2 3

5 1
 A4=8<F9 f(g(x)); 

g(f(x)).

2. �4=8<F9 6E9 HGA>J<< f, G8B6?9F6BDSRM<9 GD46A9A<R 

f(x) + (x − 2)f(1) + 3f(0) = x3 + 2, x ∈ R.

3. $GA>J<S f(x) BCD989?9A4 8?S 6E9I x ≠ 0 < G8B6?9F6BDS9F 

GD46A9A<R f x f x
x

( ) .2 3 1

2

2+ ( ) =  �4=8<F9 f(x).
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§ 10. �@>1=>-@0F8>=0;L=K5 C@02=5=8O

3.1. $5H8B5 C@02=5=85 ( )( ) .3 2 4 0x x− + =

3.2. !0948B5 >1;0ABL >?@545;5=8O @0F8>=0;L=>9 4@>18 
2

6
x

x −
.

3.3. #@8 :0:>< 7=0G5=88 ?5@5<5==>9:

0) G8A;8B5;L 4@>18 
2 1

362

x

x

−

−
 @025= =C;N;

1) 7=0<5=0B5;L 4@>18 
2 1

362

x

x

−

−
 @025= =C;N? 

$0AA<>B@8< 7040GC. � 4@>18 G8A;8B5;L =0 2 1>;LH5 7=0-
<5=0B5;O. �A;8 G8A;8B5;L MB>9 4@>18 C<5=LH8BL =0 3, 0 

7=0<5=0B5;L C25;8G8BL =0 3, B> =>20O 4@>1L 1C45B @02=0 1
2

.  
!0948B5 7=0<5=0B5;L ?5@2>=0G0;L=>9 4@>18.

 9H9A<9. "1>7=0G8< 7=0<5=0B5;L ?5@2>=0G0;L=>9 4@>18 
G5@57 x, B>340 55 G8A;8B5;L @025= x +( )2 .

�A;8 G8A;8B5;L 4@>18 C<5=LH8BL =0 3, B> ?>;CG8BAO G8A-
;8B5;L =>2>9 4@>18: x x+( ) − = −2 3 1.  �=0<5=0B5;L =>2>9 
4@>18 ?>A;5 C25;8G5=8O =0 3 1C45B @025= x +( )3 ,  0 =>20O 

4@>1L 1C45B 8<5BL 284 
x

x

−
+

1

3
.  &0: :0: ?> CA;>28N 7040G8 >=0 

@02=0 1
2

,  B> ?>;CG8< C@02=5=85 
x

x

−
+

1

3
 = 1

2
.  � ;52>9 G0AB8 MB>-

3> C@02=5=8O 70?8A0=> 4@>1=>5 @0F8>=0;L=>5 2K@065=85. 
$5H5=85 <=>38E 7040G ?@8-

2>48B : C@02=5=8O<, C :>B>@KE 
2 ;52>9 8;8 ?@02>9 (8;8 2 B>9 8 
4@C3>9) G0ABOE 70?8A0=K 4@>1=K5 
@0F8>=0;L=K5 2K@065=8O. &0:85 
C@02=5=8O =07K20NB 4@>1=>-@0-

F8>=0;L=K<8 C@02=5=8O<8.

!0?@8<5@, C@02=5=8O 
x x

x

2 3 2

2
0

− +

−
= ;  

x

x

x

x

+

−
+

−
− =

2

2

1

1
3;  x x

x x

2
2

3 16

2 3
+ + =

− −
 O2;ONB-

AO 4@>1=>-@0F8>=0;L=K<8. 

�@>1=>-@0F8>=0;L=K5 

C@02=5=8O
x

x −
=

6
2

x
x

− =
+

4 5

22

x

x

x

x

+

−
+

+
= −6

8

1

5
7
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$0AA<>B@8< 4@>1=>-@0F8>=0;L=>5 C@02=5=85 
x x

x

2 3 2

2
0

− +

−
= .  

ЭB> C@02=5=85 <>6=> @5H8BL, 8A?>;L7CO CA;>285 @025=AB20 

@0F8>=0;L=>9 4@>18 =C;N. 

 0F8>=0;L=0O 4@>1L @02=0 =C;N 

B>340 8 B>;L:> B>340, :>340 G8A;8-

B5;L 4@>18 @025= =C;N, 0 7=0<5=0-

B5;L =5 @025= =C;N.

&0:8< >1@07><, ?>;CG8<: 

x x

x

2 3 2

2
0

− +

−
=   

x x

x

2 3 2 0

2 0

− + =

− ≠

§
¨
©

,
  

x

x

x

=

=

£

¥
¤

≠

§

¨
ª

©
ª

2

1

2

,

,   х = 1.

�F69F: 1.

�5@=5<AO : C@02=5=8N 
x

x

−
+

1

3
 = 1

2
.  �K?>;=8< B>645AB25=-

=K5 ?@5>1@07>20=8O C@02=5=8O. 
1) #5@5=5A5< 2A5 A;0305<K5 87 ?@02>9 G0AB8 C@02=5=8O 2 

;52CN: 
x

x

−
+

1

3
 = 1

2
  

x

x

−
+

− =
1

3
1
2

0.

2) #@5>1@07C5< ;52CN G0ABL C@02=5=8O : @0F8>=0;L=>9 

4@>18: 
x

x

−
+

−1

3
1
2

 = 0  
2 2 3

2 3

x x
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6

1 2
8

1 4
1

x x x x+( ) +( ) −( ) +( )
+ = .
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3.45. !0948B5 2A5 7=0G5=8O ?5@5<5==>9, ?@8 :>B>@KE:

0) AC<<0 4@>159 
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3.46. $5H8B5 7040GC, 2K?>;=82 0=0;87 7028A8<>AB59 <56-
4C 7=0G5=8O<8 25;8G8=: 
0) �52OB8:;0AA=8: 4>;65= 1K; 70 >?@545;5==>5 2@5<O 

2KCG8BL 160 =>2KE  8=>AB@0==KE A;>2. �654=52=> >= CG8; 
=0 4  A;>20 1>;LH5, G5< ?;0=8@>20;, ?>MB><C >= A?@028;AO A 
7040=85< =0 2 4=O @0=LH5 70?;0=8@>20==>3> A@>:0. %:>;L:> 
A;>2 2 45=L CG8; 452OB8:;0AA=8:?
1) !0 >?B>2K9 A:;04 B>@3>2>9 A5B8 565<5AOG=> ?>ABC?05B 

180 B D@C:B>2. � ?@>H;>< <5AOF5 ?>ABC?82H85 D@C:BK 1K;8 
?>@>2=C @0A?@545;5=K <564C =5A:>;L:8<8 <03078=0<8 A5B8. 
� B5:CI5< <5AOF5 1K;> @5H5=> 70459AB2>20BL =0 3 <03078=0 
<5=LH5. � :064K9 <03078= 1K;> ?>AB02;5=> =0 3 B D@C:B>2 
1>;LH5. %:>;L:> <03078=>2 A5B8 1K;> 70459AB2>20=> 2 ?@54K-
4CI5< <5AOF5? 
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<0B@8205B 42CEG0A>2CN ?@>3C;:C =0 B5?;>E>45. �0 MB> 2@5<O 
B5?;>E>4 ?@>E>48B 21 :< ?@>B82 B5G5=8O @5:8 8 8 :< ?> B5G5-
=8N. !0948B5 A:>@>ABL B5G5=8O @5:8, 5A;8 A>1AB25==0O A:>-
@>ABL B5?;>E>40 A>AB02;O5B 15 :<G .  

3) �20 B5AB8@>2I8:0 ?@>3@0<<=>3> >15A?5G5=8O, @01>B0O 
2<5AB5, 2K?>;=8;8 7040=85 70 8 G. �0 A:>;L:> G0A>2 <>65B 2K-
?>;=8BL MB> 7040=85 :064K9 B5AB8@>2I8: A0<>AB>OB5;L=>, 5A;8 
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3.48. %>AB02LB5 <>45;L CA;>28O 8 @5H8B5 7040GC:
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;O5B 240 :<. �;O 4>AB02:8 3@C70 87 >4=>3> 3>@>40 2 4@C3>9 
>4=>2@5<5==> 2K5E0;8 420 02B><>18;O. "48= 87 =8E 42830;-
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1) #5@20O B@C10 70?>;=O5B 2>4>9 0:20@8C< >1J5<>< 10 <3 =0 
5 <8=CB 1KAB@55, G5< 2B>@0O B@C10. !0948B5, A:>;L:> :C18G5A-
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3.55. !0948B5 :>;8G5AB2> ?@>ABKE G8A5; =0 ?@><56CB-
:5 [1; 27].

3.56. �K15@8B5 2A5 25@=K5 @025=AB20:

0) 3 % = 0,3; 1) 75 % = 3
4

; 2) 12,5 % = 1,25;
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?5@5A5G5=8O ?@O<>9 3x + 7y + 21 = 0 A >ALN 01AF8AA.
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$0AA<>B@8< 7040GC. �7 ;8AB0 :0@B>=0 ?@O<>C3>;L=>9 
D>@<K =C6=> 873>B>28BL :>@>1:C 157 :@KH:8, A45;02 

=04@57K 2 C3;0E 4;8=>9 4 A< (@8A. 67). !0948B5 4;8=C 8 H8-
@8=C ;8AB0, 7=0O, GB> 53> ?5@8<5B@ @025= 60 A<, 0 >1J5< :>-
@>1:8 4>;65= 1KBL @025= 160 A<3.
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 9H9A<9. "1>7=0G8< 4;8=C 8 H8@8=C ;8AB0 A>>B25BAB25=-
=> x A< 8 y A<. &0: :0: 2 C3;0E ;8AB0 A45;0=K =04@57K 4;8-
=>9 4 A<, B> 2KA>B0 :>@>1:8 @02=0 4 A<, 0 4;8=0 8 H8@8=0 
:>@>1:8 @02=K (x − 8) c< 8 (y − 8) A< A>>B25BAB25==>. 
#> CA;>28N 7040G8 ?5@8<5B@ ;8AB0 ?@O<>C3>;L=>9 D>@-

<K @025= 60 A<, 0 >1J5< :>@>1:8 @025= 160 A<3, 7=0G8B, 
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!0945==K5 7=0G5=8O y ?>4AB028< 2 2K@065=85 x = 30 − y. 
&>340 5A;8 y = 12, B> x = 30 − 12 = 18, 0 5A;8 y = 18, B> 
x = 30 − 18 = 12.
$5H5=8O<8 A8AB5<K C@02=5=89 O2;ONBAO ?0@K G8A5; 

(12; 18) 8 (18; 12). &0:8< >1@07><, @07<5@ ?@O<>C3>;L=>3> 
;8AB0 :0@B>=0 12 × 18 A<.
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38?5@1>;0, ?@>E>4OI0O G5@57 
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� @0AA<>B@5==>9 A8AB5<5 @5H5=85< >:070;0AL ?0@0 F5;KE 

G8A5;, :>B>@CN ;53:> 1K;> =09B8 A ?><>ILN ?>AB@>5==KE 
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?@>E>4OI0O G5@57 B>G:8 (−2; 0), (1; 3). 
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25@H8=>9 2 B>G:5 (−1; −1), ?5@5A5:0NI0O 
>AL 01AF8AA 2 B>G:0E (−2; 0) 8 (0; 0), ?@>-
E>4OI0O G5@57 B>G:C (1; 3).

#@O<0O ?5@5A5:05BAO A ?0@01>;>9 2 B>G-
:0E A :>>@48=0B0<8 (−2; 0), (1; 3). 
% ?><>ILN ?@>25@:8 C156405<AO, GB> 
?0@K G8A5; (−2; 0) 8 (1; 3) O2;ONBAO @5-
H5=8O<8 40==>9 A8AB5<K.
�F69F: (−2; 0), (1; 3).
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?5@2>3> C@02=5=8O A8AB5<K O2;O5BAO 38-
?5@1>;0, ?@>E>4OI0O G5@57 B>G:8 (−1; 4), 
(−4; 1). �@0D8: 2B>@>3> C@02=5=8O � ?0-
@01>;0 A 25@H8=>9 2 B>G:5 (−4; 0), ?5@5A5-
:0NI0O >AL >@48=0B 2 B>G:5 (0; 16).
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3@0D8:8 ?5@5A5:0NBAO 5I5 2 >4=>9 B>G:5. 
&0:8< >1@07><, 3@0D8:8 ?5@5A5:0NBAO 2 
B@5E B>G:0E, 0, 7=0G8B, A8AB5<0 8<55B B@8 
@5H5=8O.

4*. $5H8B5 A8AB5<C 
C@02=5=89 

x y xy

x y xy

+( ) =

+ − =

§
¨
ª

©ª

20

1

;

.

$5H8< A8AB5<C <5B>4>< 70<5=K ?5@5<5=-
=KE. �2545< =>2K5 ?5@5<5==K5: x + y = t, 
xy = k.

&>340 A8AB5<0 ?@8<5B 284 
tk

t k

=

− =

§
¨
©

20

1

,

.
 

$5H8< 55 A?>A>1>< ?>4AB0=>2:8:

tk

t k

=

− =

§
¨
©

20

1

,
  

k k

t k

+( ) =

= +

§
¨
ª

©ª

1 20

1

,
  

 
k k

t k

2 20 0

1

+ − =

= +

§
¨
ª

©ª

,
  

k

k

t k

= −
=

£

¥
¤

= +

§

¨
ª

©
ª

5

4

1

,

,   

 

k

t

k

t

= −
= −

§
¨
©

=

=

§
¨
©

£

¥

¤
¤
¤
¤
¤

5

4

4

5

,

,

,

.

#>4AB028< x + y = t, xy = k 8 ?>;CG8<: 

xy

x y

xy

x y

= −
+ = −

§
¨
©

=

+ =

§
¨
©

£

¥

¤
¤
¤
¤
¤

5

4

4

5

,

,

,

.

 

$5H82 :064CN 87 42CE A8AB5< A>2>:C?-
=>AB8 A?>A>1>< ?>4AB0=>2:8, ?>;CG8< 
A;54CNI85 @5H5=8O 8AE>4=>9 A8AB5<K 
C@02=5=89: (−5; 1); (1; −5); (4; 1); (1; 4). 
�F69F: (−5; 1); (1; −5); (4; 1); (1; 4).

М>45;8@>20=85 @50;L=KE ?@>F5AA>2 

A ?><>ILN A8AB5< =5;8=59=KE C@02=5=89

�484G4 1. %C<<0 :204@0B>2 F8D@ 42C7=0G=>3> G8A;0 @02-
=0 13. �A;8 87 MB>3> G8A;0 2KG5ABL 9, B> ?>;CG8BAO G8A;>, 70-
?8A0==>5 B5<8 65 F8D@0<8, => 2 >1@0B=>< ?>@O4:5. !0948B5 
40==>5 G8A;>.
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?CBL =0 4 G 1KAB@55 ?5H5E>40?
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3.103. $5H8B5 A8AB5<C C@02=5=89:

0) 
x y

xy

− =

=

§
¨
©

7

18

,

;
 1) 

xy

x y

=

+ =

§
¨
©

24

2 14

,

;

2) 
x y

x y

2 2 24

4

− =

+ =

§
¨
©

,

;
 3) 

x y

x y

− =

+ =

§
¨
©

2

202 2

;

.

3.104. $5H8B5 A8AB5<C C@02=5=89:

0) 
6 5 0

3 0

2 2x y y

x y

+ − =

+ =

§
¨
©

,

;
 1) 

x y

x y xy

+ =

+ − =

§
¨
©

3

32 2

,

;
 

2) 
x xy y

x y

2 2 7

2 7

+ + =

= −

§
¨
©

,

;
 3) 

x y

x y

−( ) +( ) = −

− =

§
¨
©

2 2 1

2

,

.

3.105. % ?><>ILN 3@0D8G5A:>3> <5B>40 >?@545;8B5, A:>;L-

:> @5H5=89 8<55B A8AB5<0 C@02=5=89 
xy

y x

=

− +( ) = −

§
¨
ª

©ª

12

5 3
2

,

.
 

3.106. !5 2K?>;=OO ?>AB@>5=8O, =0948B5 :>>@48=0BK B>-
G5: ?5@5A5G5=8O:
0) ?0@01>;K y = 2x2 + 2 8 ?@O<>9 2x + y = 14;
1) 38?5@1>;K xy = −2 8 ?@O<>9 x − y = 3.

3.107. $5H8B5 A8AB5<C C@02=5=89:

0) 
x y

x y

2 2

2 2

0

8

− =

+ =

§
¨
ª

©ª

,

;
 1) 

x y x y

x y x y

2 2

2 2

2

2 2 4

+ + + =

− + − =

§
¨
ª

©ª

,

.
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3.108*. �>A?>;L7C9B5AL <5B>4>< 70<5=K ?5@5<5==KE 8 @5-
H8B5 A8AB5<C C@02=5=89:

0) 

3 2

82 2

x

y

y

x

y x

− = −

− =

§
¨
ª

©ª

,

;
 1) 

x y xy

x y xy

− + =

− =

§
¨
©

10

242 2

,

.

3.109. �7 40==KE 4@>159 2K15@8B5 4@>1L, :>B>@CN =5;L7O 
?@54AB028BL 2 2845 :>=5G=>9 45AOB8G=>9 4@>18:

0) 3
40

;  1) 1
625

;  2) 5
32

;

3) 7
100

;  4) 1
24

;  5) 7
20

.

3.110. !0948B5 @5H5=85 A8AB5<K =5@025=AB2

2 1

2

x

x

−
− −

  5,

  1.

§
¨
©

 

3.111. !0948B5 @5H5=85 A>2>:C?=>AB8 =5@025=AB2

2 1 5

2 1

x

x

−
−

,

.−
£

¥
¤  

3.112. "?@545;8B5, @0F8>=0;L=K< 8;8 8@@0F8>=0;L=K< 

G8A;>< O2;O5BAO 7=0G5=85 2K@065=8O m m2 2 5 2− +  ?@8 

m = −5 3.

3.113. !0948B5 !"� 8 !"� G8A5; 175 8 280.
3.114. '?@>AB8B5 2K@065=85

4 2

1

1
2 2 2

21 2
b b b b b

b b
+ − −

− +
»
½¼

¿
ÁÀ

+ +( ).

3.115. !0948B5 7=0G5=85 2K@065=8O:

0) 212  0,513; 1) 37  0,36.

3.116. �@0D8: DC=:F88 y = f(x) ?>;CG5= 87 3@0D8:0 DC=:-
F88 g(x) = −5x2 A4283>< 53> =0 4 548=8FK 2?@02> 24>;L >A8 
01AF8AA 8 =0 2 548=8FK 2=87 24>;L >A8 >@48=0B. � 3@0D8: 
DC=:F88 y = h(x) ?>;CG5= 87 3@0D8:0 DC=:F88 p(x) = 0,1x2 
A4283>< 53> =0 3 548=8FK 2;52> 24>;L >A8 01AF8AA 8 =0 1 548-
=8FC 225@E 24>;L >A8 >@48=0B. �<5NB ;8 >1I85 B>G:8 3@0D8-
:8 DC=:F89 y = f(x) 8 y = h(x)?

Правообладатель Народная асвета
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§ 12. (>@<C;0 4;8=K >B@57:0 A 7040==K<8 

:>>@48=0B0<8 53> :>=F>2. '@02=5=85 >:@C6=>AB8

3.117. �0:>5 87 A;54CNI8E C@02=5=89 =5 O2;O5BAO C@02-
=5=85< ?@O<>9: 
0) 3x − 7y − 5 = 0; 1) 4x − 5 = 0;
2) 6x2 + 5y + 2 = 0; 3) 2y = 0? 
3.118. "?@545;8B5, 3@0D8:0< :0:8E 87 40==KE DC=:F89 

?@8=04;568B B>G:0 (1; 1): 

0) f x x( ) ;=  1) h(x) = x2;
2) g(x) = x3; 3) g(x) = 2x − 1.

3.119. !0948B5 A ?><>ILN 3@0D8:>2 DC=:F89 f x x( ) =  8 

h(x) = x2 :>@=8 C@02=5=8O x x= 2.

�;O ?@8<5=5=8O 3@0D8G5A:>3> <5B>40 @5H5=8O A8AB5< 
=5>1E>48<> 7=0BL 3@0D8:8 @07;8G=KE C@02=5=89.  =>385 

87 =8E 20< C65 7=0:><K. ЭB>, =0?@8<5@, ?@O<0O, 38?5@1>;0, 
?0@01>;0. 
$0AH8@8< 2>7<>6=>AB8 8A?>;L7>20=8O 3@0D8G5A:>3> <5-

B>40 @5H5=8O A8AB5< =5;8=59=KE C@02=5=89 8 2K2545< C@02-
=5=85 >:@C6=>AB8 A F5=B@>< 2 7040==>9 B>G:5 A 7040==K< 
@048CA><. �;O MB>3> A=0G0;0 2K2545< D>@<C;C 4;O 2KG8A;5-
=8O 4;8=K >B@57:0 A 7040==K<8 :>>@48=0B0<8 53> :>=F>2, 

B. 5. 4;O 2KG8A;5=8O @0AAB>O=8O <564C 
42C<O B>G:0<8, 7040==K<8 A2>8<8 :>>@-
48=0B0<8. 
$0AA<>B@8< B>G:8 M1(x1; y1) 8 M2(x2; y2) 

(@8A. 73). !0945< @0AAB>O=85 d <564C 
MB8<8 B>G:0<8 (4;8=C >B@57:0 M1М2). 
$0AA<>B@8< ?@O<>C3>;L=K9 B@5C3>;L-
=8: AM1M2, 2 :>B>@>< M A x x1 2 1= − ,  
M A y y2 2 1= − .  #> B5>@5<5 #8D03>@0 
=0945< 38?>B5=C7C B@5C3>;L=8:0 М1М2А: 

M1М2 = x x y y2 1

2

2 1

2− + −  = x x y y2 1

2

2 1

2−( ) + −( ) .

#>;CG8;8 D>@<C;C 4;8=K >B@57:0 A 7040==K<8 :>>@48-
=0B0<8 53> :>=F>2, 8;8 D>@<C;C @0AAB>O=8O <564C 42C<O 
B>G:0<8 A :>>@48=0B0<8 (x1; y1) 8 (x2; y2):

d x x y y= −( ) + −( )2 1

2

2 1

2
.

$8A. 73

Правообладатель Народная асвета
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�D<@9D 1. !0948B5 @0AAB>O=85 <564C B>G:0<8 А(−1;  3) 
8 В(2; 5).

 9H9A<9. #>4AB028< :>>@48=0BK B>G5: А(−1;  3) 8 
В(2;  5) 2 D>@<C;C @0AAB>O=8O <564C 42C<O B>G:0<8 

d x x y y= −( ) + −( )2 1

2

2 1

2
 8 ?>;CG8<, GB>

AB = +( ) + −( )2 1 5 3
2 2

 = 13.

$0AA<>B@8< >:@C6=>ABL =0 :>>@48=0B=>9 ?;>A:>AB8. 
":@C6 =>ABL � MB> <=>65AB2> B>G5: ?;>A:>AB8, @0AAB>O=85 >B 
:064>9 87 :>B>@KE 4> >4=>9 40==>9 
B>G:8 (F5=B@0 >:@C6=>AB8) O2;O5BAO 
25;8G8=>9 ?>AB>O==>9, @02=>9 @048-
CAC >:@C6=>AB8 R. 
#> D>@<C;5 @0AAB>O=8O <564C 

42C<O B>G:0<8 =0945< @0AAB>O=85 >B 
40==>9 B>G:8 C(x0; y0) (F5=B@0 >:@C6-
=>AB8) 4> ?@>872>;L=>9 B>G:8 >:@C6-
=>AB8 P(x, y) (@8A. 74):

R CP x x y y= = −( ) + −( )0

2

0

2
 8;8

R2 = (x − x0)2 + (y − y0)2.

&0:8< >1@07><, 5A;8 B>G:0 ?@8=04;568B >:@C6=>AB8 A 
F5=B@>< C(x0; y0) 8 @048CA>< R, B> 55 :>>@48=0BK C4>2;5B2>-
@ONB C@02=5=8N (x − x0)2 + (y − y0)2 = R2.

'@02=5=85 (x − x0)2 + (y − y0)2 = R2 O2;O5BAO C@02=5=85< 
>:@C6=>AB8 A F5=B@>< 2 B>G:5 (x0; y0) 8 @048CA>< R.

�A;8 :>>@48=0BK B>G:8 C4>2;5B2>@ONB C@02=5=8N 
(x − x0)2 + (y − y0)2 = R2, B> MB0 B>G:0 ?@8=04;568B >:@C6=>AB8 
A F5=B@>< C(x0; y0)  8 @048CA>< R. 

#>:065<, GB> 5A;8 B>G:0 (x; y) =5 ?@8=04;568B >:@C6-
=>AB8 A F5=B@>< (x0; y0) 8 @048CA>< R, B> 55 :>>@48=0BK 
=5 C4>2;5B2>@ONB C@02=5=8N (x − x0)2 + (y − y0)2 = R2.
�59AB28B5;L=>, 5A;8 B>G:0 ;568B 2=5 >:@C6=>AB8, B> 
@0AAB>O=85 >B =55 4> F5=B@0 >:@C6=>AB8 1>;LH5 @048CA0, 

B. 5. x x y y R−( ) + −( )0

2

0

2
,  0 5A;8 B>G:0 ;568B 2=CB@8 

>:@C6=>AB8, B> <5=LH5, B. 5. x x y y R−( ) + −( )0

2

0

2
.

$8A. 74

Правообладатель Народная асвета
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ЧB>1K A>AB028BL C@02=5=85 >:@C6=>AB8, =C6=>:

 "?@545;8BL :>>@48=0BK F5=B-

@0 >:@C6=>AB8 (x0; y0).
 "?@545;8BL @048CA >:@C6=>A-

B8 R.

 #>4AB028BL =0945==K5 7=0G5-

=8O x0, y0 8 R 2 C@02=5=85 >:@C6-

=>AB8 (x − x0)2 + (y − y0)2 = R2.

%>AB02LB5 C@02=5=85 >:@C6=>AB8 
A F5=B@>< 2 B>G:5 (−8; 2) 8 @048-
CA>< 5.

 x0 = −8, y0 = 2.
 R = 5.

 ( ( )) ( ) ;x y− − + − =8 2 52 2 2  

( ) ( ) .x y+ + − =8 2 252 2

�D<@9D 2. %>AB02LB5 C@02=5=85 >:@C6=>AB8:

0) A F5=B@>< 2 B>G:5 (4; −1) 8 @048CA>< 3;
1) A F5=B@>< 2 B>G:5 (0; 0) 8 @048CA>< 4.
 9H9A<9. 0) #>4AB028< :>>@48=0BK F5=B@0 >:@C6=>AB8 

x0 = 4, y0 = −1 8 7=0G5=85 @048CA0 R = 3  2 C@02=5=85 >:@C6-
=>AB8 (x − x0)2 + (y − y0)2 = R2 8 ?>;CG8< (x − 4)2 + (y + 1)2 = 3. 
1) �>>@48=0BK F5=B@0 >:@C6=>AB8: x0 = 0, y0 = 0, @048-

CA >:@C6=>AB8 R = 4. &>340 C@02=5=85 40==>9 >:@C6=>AB8 
x2 + y2 = 16. 

�A;8 F5=B@>< >:@C6=>AB8 @048CA0 R O2;O5BAO =0G0;> 
:>>@48=0B, B> 55 C@02=5=85 8<55B 284 x2 + y2 = R2.

�D<@9D 3. "?@545;8B5 :>;8G5AB2> @5H5=89 A8AB5<K C@02-

=5=89 
x y

y x x

2 2

2

16

2 4

+ =

= − + +

§
¨
ª

©ª

,

.
 9H9A<9. #>AB@>8< 3@0D8-

:8 C@02=5=89 A8AB5<K. #5@-
2>5 C@02=5=85 � MB> C@02=5-
=85 >:@C6=>AB8 A F5=B@>< 2 
=0G0;5 :>>@48=0B 8 @048CA><, 
@02=K< 4. �@0D8:>< 2B>@>3> 
C@02=5=8O O2;O5BAO ?0@01>;0 
A 25@H8=>9 2 B>G:5 (1; 5), ?5-
@5A5:0NI0O >AL >@48=0B 2 B>G-
:5 (0; 4). 
#>AB@>5==K5 3@0D8:8 ?5-

@5A5:0NBAO 2 G5BK@5E B>G:0E 
(@8A. 75). �=0G8B, 40==0O A8AB5-
<0 C@02=5=89 8<55B 4 @5H5=8O.

�F69F: 4 @5H5=8O. $8A. 75
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(>@<C;0 4;8=K >B@57:0 A 7040==K<8
 :>>@48=0B0<8 53> :>=F>2

1. !0948B5 4;8=C >B@57:0 
MN, 5A;8 M(3; −6), N(−1; 4).

#> D>@<C;5 4;8=K >B@57:0 

d x x y y= − + −( ) ( )2 1
2

2 1
2

?>;CG8<: 

MN = + +(� � ) ( )1 3 4 62 2  = 116.  

2. !0948B5 4;8=C 4803>=0;8 
?@O<>C3>;L=8:0, 5A;8 7040=K 
53> 25@H8=0 A(−7; 1) 8 B>G:0 
?5@5A5G5=8O 53> 4803>=0;59 
O(−3; −2).

!0945< 4;8=C >B@57:0 AO: 

AO = − + + +( ) ( )7 3 1 22 2  = 5. �;8=0 
>B@57:0 AO @02=0 ?>;>28=5 4803>-
=0;8 ?@O<>C3>;L=8:0, A;54>20B5;L-
=>, 4;8=0 4803>=0;8 @02=0 10. 

'@02=5=85 >:@C6=>AB8

3. "?@545;8B5 :>>@48=0BK 
F5=B @0 8 @048CA >:@C6=>AB8: 
0) (x + 1)2 + (y − 1)2 = 1; 
1) x2 + (G + 7)2 = 4;
2) x2 + y2 = 8.

0) C(−1; 1), R = 1;

1) C(0; −7), R = 2; 

2) C(0; 0), R = 2 2.

4. �0:85 87 40==KE B>G5: ;5-
60B =0 >:@C6=>AB8

(x − 1)2 + (y + 1)2 = 25: 

0) A(4; 3);

1) B(4; −3);

2) C(−3; 4);

3) D(−3; −4)?

#>4AB028< :>>@48=0BK B>G5: 2 
C@02=5=85 >:@C6=>AB8:

0) ( ) ( ) ,4 1 3 1 252 2− + + =  @025=AB2> 
25@  =>5, 7=0G8B, B>G:0 A ;568B =0 
>:@C6=>AB8;

1) ( ) ( ) ,4 1 3 1 13 252 2− + − + = ≠  7=0G8B, 
B>G:0 B =5 ;568B =0 >:@C6=>AB8; 

2) ( ) ( ) ,− − + + = ≠3 1 4 1 41 252 2  7=0G8B, 
B>G:0 ! =5 ;568B =0 >:@C6=>AB8;

3) ( ) ( ) ,− − + − + =3 1 4 1 252 2  @025=AB2> 
25@=>5, 7=0G8B, B>G:0 D ;568B =0 
>:@C6=>AB8.

5. �0?8H8B5 C@02=5=85 
>:@C6=>AB8 A F5=B@>< 2 B>G:5 
(−1; 1) 8 @048CA>< 2 .

х0 = −1, y0 = 1, R = 2,  R
2 = 2,

(x + 1)2 + (y − 1)2 = 2 � C@02=5=85 
>:@C6=>AB8.

6. �0?8H8B5 C@02=5=85 >:@C6-
=>AB8 A F5=B@>< 2 B>G:5 A, 
4;O :>B>@>9 >B@57>: AB O2;O-
5BAO @048CA><, 5A;8 A(2; 4),
B(5; 7).

х0 = 2, y0 = 4, @048CA =0945< ?> D>@-
<C;5 @0AAB>O=8O <564C 42C<O B>G-

:0<8: AB = −( ) + −( )2 5 4 7
2 2

 = 18.

'@02=5=85 >:@C6=>AB8

(x − 2)2 + (y − 4)2 = 18.

Правообладатель Народная асвета



�;020 3176

7. $5H8B5 A8AB5<C C@02=5=89 
x y

x y

+ =

+ =

§
¨
ª

©ª

3

92 2

,

,
 8A?>;L7CO 3@0-

D8G5A:89 <5B>4. 

�@0D8: ?5@2>3> C@02=5=8O � ?@O-
<0O, ?@>E>4OI0O G5@57 B>G:8 (3; 0), 
(0; 3). �@0D8: 2B>@>3> C@02=5-
=8O � >:@C6=>ABL A F5=B@>< 2 
=0G0;5 :>>@48=0B 8 @048CA><, @02-
=K< 3. 

�>>@48=0BK B>G5: ?5@5A5G5=8O 
(3; 0), (0; 3) � @5H5=8O A8AB5<K. 

1. �A;8 2 A8AB5<5 42CE C@02=5=89 >4=> C@02=5=85 � C@02=5=85 >:@C6-
=>AB8, 0 4@C3>5 � C@02=5=85 ?@O<>9, B> A:>;L:> @5H5=89 <>65B 
8<5BL MB0 A8AB5<0?
2. �A?>;L7CO @8AC=>: 76, 70?8H8B5 425 @07;8G=K5 A8AB5<K, >4=> 87 
C@02=5=89 :>B>@KE � C@02=5=85 >:@C6=>AB8. �0?8H8B5 @5H5=8O 
MB8E A8AB5<.

$8A. 76
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3.120. �KG8A;8B5 4;8=C >B@57:0 AB, 5A;8:
0) A(2; 7), B(8; −1); 1) А(−9; 5), В(3; 0);

2) A(0; −5), B(2; 3); 3) А 3 4; ,( )  B(0; 2). 

�0:CN D>@<C;C 2K 8A?>;L7>20;8?

3.121. !0 :>>@48=0B=>9 ?;>A:>AB8 >B<5G5-
=K B>G:8 А, В, !, D 8 Е (@8A. 77). !0948B5 
@0AAB>O=85 <564C B>G:0<8: 

0) А 8 Е; 1) В 8 D;

2) D 8 Е; 3) В 8 !.
3.122. !0948B5 @0AAB>O=85 >B =0G0;0 :>>@-

48=0B 4> B>G:8 A :>>@48=0B0<8:

0) (3; 4); 1) (−2; 0); 2) (−6; 2); 3) 2 5; .( )
3.123. !0948B5 ?5@8<5B@ B@5C3>;L=8:0, 

5A;8 53> 25@H8=0<8 O2;ONBAO B>G:8 A(−1; 0), 
B(5; 0) 8 C(2; 4).

3.124. %>AB02LB5 ?;0= @5H5=8O 8 =0948B5 @0AAB>O=85 >B 
B>G:8 K(−2; 7) 4>:
0) >A8 01AF8AA;  1) >A8 >@48=0B;
2) =0G0;0 :>>@48=0B; 3) B>G:8 P(−1; 3).

3.125. !0948B5 @0AAB>O=85 >B B>G:8 T(6; 8) 4> B>G:8, A8<-
<5B@8G=>9 40==>9 B>G:5 >B=>A8B5;L=>:
0) >A8 01AF8AA;
1) >A8 >@48=0B;
2) =0G0;0 :>>@48=0B.
"1>1I8B5 ?>;CG5==K9 @57C;LB0B.

3.126. &>G:8 A(−3; y) 8 B(x; 5) A8<<5B@8G=K >B=>A8B5;L=> 
>A8 >@48=0B. !0948B5 4;8=C >B@57:0 AB.

3.127. �A?>;L7C9B5 C@02=5=85 >:@C6=>AB8 8 >?@545;8B5 
:>>@48=0BK F5=B@0 8 @048CA >:@C6=>AB8: 

0) (x − 3)2 + (y + 4)2 = 36;  1) x2 + (y + 7)2 = 25;

2) (x − 5)2 + y2 = 32; 3) x2 + y2 = 17.

3.128. "?@545;8B5, 25@=> ;8, GB>:
0) F5=B@>< >:@C6=>AB8, 7040==>9 C@02=5=85<
(x − 5)2 + (y + 9)2 = 16, O2;O5BAO B>G:0 (5; −9);

$8A. 77

Правообладатель Народная асвета
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1) F5=B@>< >:@C6=>AB8, 7040==>9 C@02=5=85<
x2 + (y + 10)2 = 36, O2;O5BAO B>G:0 (0; 10);
2) F5=B@>< >:@C6=>AB8, 7040==>9 C@02=5=85< x2 + y2 = 3, 

O2;O5BAO B>G:0 (0; 0);
3) @048CA >:@C6=>AB8, 7040==>9 C@02=5=85< (x − 8)2 + y2 = 25, 

@025= 5.

3.129. "?@545;8B5, :0:85 87 40==KE B>G5: ;560B =0 >:@C6-
=>AB8 x2 + (y + 2)2 = 9:

0) A(0; 1); 1) В − −( )2 2 1; ;

2) C(2; −1); 3) D 3 0; .( )
3.130. �A?>;L7C9B5 0;3>@8B< 8 70?8H8B5 C@02=5=85 >:@C6-

=>AB8 A F5=B@>< 2 B>G:5 А 8 @048CA>< R, 5A;8:
0) A(2; 7), R = 3; 1) A(−1; 3), R = 1;

2) A(0; −2), R = 3;  3) A(0; 0), R = 2 3.

3.131. �0?8H8B5 C@02=5=85 
>:@C6=>AB8, 3@0D8: :>B>@>9 
87>1@065= =0 @8AC=:5 78. �0-
:>5 C@02=5=85 8<55B >:@C6=>ABL, 
A8<<5B@8G=0O 40==>9 >:@C6=>-
AB8 >B=>A8B5;L=> ?@O<>9 y = 2? 
x = −1?

3.132. �0=0 >:@C6=>ABL 
(x − 1)2 + (y + 2)2 = 36. �0?8H8B5 
C@02=5=85 >:@C6=>AB8, F5=B@ :>-
B>@>9 A8<<5B@8G5= F5=B@C 40=-
=>9 >:@C6=>AB8 >B=>A8B5;L=>:
0) =0G0;0 :>>@48=0B, 0 @048-

CA :>B>@>9 @025= @048CAC 40==>9 
>:@C6=>AB8;
1) >A8 >@48=0B, 0 @048CA :>B>@>9 2 B@8 @070 <5=LH5 @048-

CA0 40==>9 >:@C6=>AB8;
2) >A8 01AF8AA, 0 @048CA :>B>@>9 2 420 @070 1>;LH5 @048C-

A0 40==>9 >:@C6=>AB8.

3.133. �0=K B>G:8 A(−4; 0) 8 B(0; 6). �0?8H8B5 C@02=5=85 
>:@C6=>AB8, 4;O :>B>@>9 >B@57>: АВ O2;O5BAO @048CA><, 0 
F5=B@>< O2;O5BAO B>G:0: 0) A; 1) B.

$8A. 78
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3.134. �0=K B>G:8 F(5; −8) 8 P(−2; 6). �0?8H8B5 C@02=5-
=85 >:@C6=>AB8: 0) A F5=B@>< 2 B>G:5 F, ?@>E>4OI59 G5@57 
=0G0;> :>>@48=0B; 1) A F5=B@>< 2 B>G:5  , ?@>E>4OI59 G5@57 
B>G:C N(0; 7).

3.135. � >4=>9 A8AB5<5 :>>@48=0B ?>AB@>9B5 >:@C6=>A-
B8, 7040==K5 C@02=5=8O<8 (x − 3)2 + (y + 2)2 = 4; x2 + y2 = 9; 
(x + 4)2 + y2 = 25. %:>;L:> B>G5: ?5@5A5G5=8O 8<5NB :064K5 
425 87 =8E?

3.136. "?@545;8B5 @048CA 8 70?8H8B5 C@02=5=85 >:@C6-
=>AB8 A F5=B@>< 2 B>G:5 M(2; 7), :>B>@0O:

0) :0A05BAO >A8 01AF8AA;
1) :0A05BAO >A8 >@48=0B;
2) :0A05BAO ?@O<>9 y = 5;
3) ?@>E>48B G5@57 =0G0;> :>>@48=0B.

3.137. !0948B5 @0AAB>O=85 <564C F5=B@0<8 >:@C6=>AB59, 
7040==KE C@02=5=8O<8 x2 + y2 = 4 8 (x − 6)2 + (y + 8)2 = 64.

3.138. $5H8B5 A8AB5<C C@02=5=89, 8A?>;L7CO 3@0D8G5A:89 
<5B>4: 

0) 
x y

x y

2 2 16

4

+ =

− =

§
¨
©

,

;
 1) 

x y

y x

2 2

2

9

3

+ =

= +

§
¨
ª

©ª

,

;
 

2) 
x y

xy

2 2 25

12

+ =

=

§
¨
©

,

;
 3) 

x y

x y

2 2

2 2

16

2 36

+ =

−( ) + =

§
¨
ª

©ª

,

.
�K?>;=8B5 ?@>25@:C.

3.139. "?@545;8B5 G8A;> @5H5=89 A8AB5<K C@02=5=89: 

0) 
x y

xy

2 2 9

3

+ =

= −

§
¨
©

,

;
 1) 

x y

y x

2 2

3

3 25+ +( ) =

=

§
¨
ª

©ª

,

;

2) 
x y

y x

2 2

2

4

3

+ =

= − +

§
¨
ª

©ª

,

;
 3) 

x y

x y

2 2

2 2

36

5 4 1

+ =

−( ) + −( ) =

§
¨
ª

©ª

,

.

3.140*. !0948B5, ?@8 :0:8E 7=0G5=8OE G8A;0 4 A8AB5<0 

C@02=5=89 
x y

y x a

2 2 25+ =

= +

§
¨
ª

©ª

,

:

0) 8<55B >4=> @5H5=85; 1) 8<55B 420 @5H5=8O;
2) 8<55B B@8 @5H5=8O; 3) 8<55B G5BK@5 @5H5=8O;
4) =5 8<55B @5H5=89.

Правообладатель Народная асвета
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3.141. !0948B5 4;8=C >B@57:0 AB, 5A;8:

0) A(4; −8), B(−1; 4); 1) A(7; 0), B(1; −5). 

3.142. !0948B5 @0AAB>O=85 <564C B>G:0<8: 

0) M(−1; −2) 8 N(3; 4);

1) F(−5; 0) 8 K(−6; 1);

2) В 3 7;( )  8 D(0; 0).

3.143. %>AB02LB5 ?;0= @5H5=8O 8 =0948B5 @0AAB>O=85 >B 
B>G:8 A(3; −4) 4>:

0) >A8 01AF8AA; 1) >A8 >@48=0B; 

2) =0G0;0 :>>@48=0B; 3) B>G:8 B(4; −3).

3.144. "?@545;8B5 :>>@48=0BK F5=B@0 8 @048CA >:@C6-
=>AB8: 

0) (x + 2)2 + (y − 1)2 = 9;  1) x2 + (y − 5)2 = 49;
2) (x + 4)2 + y2 = 18; 3) x2 + y2 = 19.

3.145. "?@545;8B5, 25@=> ;8, GB>:
0) F5=B@>< >:@C6=>AB8, 7040==>9 C@02=5=85<
(x − 3)2 + (y + 7)2 = 16, O2;O5BAO B>G:0 (−3; 7);

1) F5=B@>< >:@C6=>AB8, 7040==>9 C@02=5=85<

x2 + (y − 5)2 = 36, O2;O5BAO B>G:0 (5; 0);

2) F5=B@>< >:@C6=>AB8, 7040==>9 C@02=5=85< x2 + y2 = 1, 
O2;O5BAO B>G:0 (0; 0); 

3) @048CA >:@C6=>AB8, 7040==>9 C@02=5=85< (x + 2)2 + y2 = 4, 
@025= 4? 

3.146. �K15@8B5 B>G:8, ;560I85 =0 >:@C6=>AB8

(x − 1)2 + y2 = 16: 

0) A(5; 0); 1) B(−1; −2);

2) ! −( )2 7; ;  3) D(3; 3).

3.147. �0?8H8B5 C@02=5=85 >:@C6=>AB8 A F5=B@>< 2 B>G-
:5 А 8 @048CA>< R, 5A;8: 

0)   A(6; 3), R = 7; 1)   A(2; −4), R = 5;

2) A R( ; ), ;− =3 0 2  3) A R( ; ), .0 0 3 5=
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3.148. �0=0 >:@C6=>ABL (x + 5)2 + (y − 3)2 = 16. �0?8H8B5 
C@02=5=85 >:@C6=>AB8, F5=B@ :>B>@>9 A8<<5B@8G5= F5=B@C 
40==>9 >:@C6=>AB8 >B=>A8B5;L=>:
0) =0G0;0 :>>@48=0B, 0 @048CA :>B>@>9 @025= @048CAC 40=-

=>9 >:@C6=>AB8;
1) >A8 >@48=0B, 0 @048CA :>B>@>9 2 420 @070 <5=LH5 @048-

CA0 40==>9 >:@C6=>AB8;
2) >A8 01AF8AA, 0 @048CA :>B>@>9 2 B@8 @070 1>;LH5 @048C-

A0 40==>9 >:@C6=>AB8.
3.149. �0=K B>G:8 A(5; 0) 8 B(0; −2). �0?8H8B5 C@02=5=85 

>:@C6=>AB8, 4;O :>B>@>9 B>G:0 В O2;O5BAO F5=B@><, 0 >B@5-
7>: АВ O2;O5BAO @048CA><.

3.150. �5@=> ;8, GB> >:@C6=>AB8, 7040==K5 C@02=5=8O<8 
(x − 1)2 + (y + 5)2 = 36 8 (x − 4)2 + y2 = 9, =5 8<5NB >1I8E B>G5:?

3.151. �K15@8B5 2A5 25@=K5 CB25@645=8O:
0) >:@C6=>ABL, 7040==0O C@02=5=85< x2 + (y − 2)2 = 4, ?@>-

E>48B G5@57 B>G:C A(−1; 1);
1) ?@O<0O y = 10 O2;O5BAO :0A0B5;L=>9 : >:@C6=>AB8 

(x − 9)2 + y2 = 100;
2) F5=B@K >:@C6=>AB59, 7040==KE C@02=5=8O<8
(x + 3)2 + (y − 7)2 = 15 8 (x − 3)2 + (y + 7)2 = 13, A8<<5B@8G=K 

>B=>A8B5;L=> >A8 >@48=0B.
3.152. $5H8B5 A8AB5<C C@02=5=89, 8A?>;L7CO 3@0D8G5A:89 

<5B>4: 

0) 
x y

x y

2 2 4

2

+ =

+ =

§
¨
©

,

;
 1) 

x y

x y

2 2

2 2

9

4 25

+ =

−( ) + =

§
¨
ª

©ª

,

.
�K?>;=8B5 ?@>25@:C.
3.153. �A?>;L7C9B5 3@0D8:8 C@02=5=89 8 >?@545;8B5 G8A-

;> @5H5=89 A8AB5<K C@02=5=89:

0) 
x y

xy

2 2 36

8

+ =

= −

§
¨
©

,

;
 1) 

x y

y x

2 2

2

2 16

5

+ +( ) =

= −

§
¨
ª

©ª

,

.

 3.154. $5H8B5 A8AB5<C =5@025=AB2 
x

x x

2

2

1

5 4 0

,

.+ +

§
¨
ª

©ª

3.155. $5H8B5 A>2>:C?=>ABL =5@025=AB2 
x

x x

2

2

1

5 4 0

,

.+ +

£

¥
¤
¤
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3.156. �;8=C CG0AB:0 C25;8G8;8 =0 10 %, 0 H8@8=C C<5=L-
H8;8 =0 =5A:>;L:> ?@>F5=B>2. � @57C;LB0B5 ?;>I04L CG0AB:0 
C<5=LH8;0AL =0 1 %. !0948B5, =0 A:>;L:> ?@>F5=B>2 C<5=L-
H8;8 H8@8=C CG0AB:0. 

3.157. !0948B5 7=0G5=85 2K@065=8O

17 2 5 17 14 17
2 2

+( ) ( )� � � .

3.158. %>:@0B8B5 4@>1L 
1 2

2 9 5

2

2

�

�
.

a

a a

( )

+

3.159. (C=:F8O 7040=0 D>@<C;>9 y = −7x + 2. �0?8H8B5 
C@02=5=85 =5G5B=>9 DC=:F88, 3@0D8: :>B>@>9 ?0@0;;5;5= 
3@0D8:C 40==>9 DC=:F88.

§ 13. �@>1=>-@0F8>=0;L=K5 =5@025=AB20. М5B>4
8=B5@20;>2 4;O @5H5=8O @0F8>=0;L=KE =5@025=AB2

3.160. $5H8B5 =5@025=AB2> x2 − 1  0. 
3.161. !0948B5 >1;0ABL >?@545;5=8O DC=:F88

y x x= − +2 5 6.

3.162. "?@545;8B5 ?@><56CB:8 7=0:>?>AB>O=AB20 DC=:-
F88 y = f(x), 7040==>9 3@0D8G5A:8 (@8A. 79).

$8A. 79

$0AA<>B@8< 7040GC. �>4:0 ?@>H;0 ?> B5G5=8N @5:8 5 :< 
8 25@=C;0AL >1@0B=>, 70B@0B82 =0 25AL ?CBL =5 1>;LH5 1 G. 

�0:>20 =08<5=LH0O 2>7<>6=0O A:>@>ABL ;>4:8, 5A;8 A:>-

@>ABL B5G5=8O @5:8 @02=0 3 :<
G

?

 9H9A<9. "1>7=0G8< G5@57 x :<
G

 A>1AB25==CN A:>@>ABL 

;>4:8. %>AB028< B01;8FC 7028A8<>AB59 <564C 25;8G8=0<8.
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�@>F5AA
!:>@>ABL,

:<
G

 0AAB>O=85,

:<
�@5<O,

G

�2865=85 ;>4:8 ?> B5-
G5=8N @5:8

х + 3 5 t
x

1
5

3
=

+

�2865=85 ;>4:8 ?@>-
B82 B5G5=8O @5:8

х − 3 5 t
x

2
5

3
=

−

#> CA;>28N 7040G8 =0 25AL ?CBL ;>4:0 70B@0B8;0 =5 1>;L-

H5 1 G. %>AB028< <0B5<0B8G5A:CN <>45;L: 5
3

5
3

1
x x+ −

+ .

#>;CG5==>5 2 E>45 @5H5=8O 7040G8 =5@025=AB2> 
5

3
5

3
1

x x+ −
+  O2;O5BAO @0F8>=0;L=K<. 

 0F8>=0;L=K< =07K205BAO =5@025=AB2>, 2 ;52>9 8 ?@02>9 
G0ABOE :>B>@>3> � @0F8>=0;L=K5 2K@065=8O.
$0AA<>B@8< >48= 87 <5B>4>2 @5H5=8O @0F8>=0;L=KE =5-

@025=AB2 � <5B>4 8=B5@20;>2. ЭB>B <5B>4 >A=>20= =0 8A?>;L-
7>20=88 3@0D8:0 DC=:F88. 
#@54?>;>68<, GB> =C6=> @5H8BL =5@025=AB2> f(x)  0, 

345 y = f(x) � DC=:F8O, 3@0D8: :>B>@>9 87>1@065= =0 @8AC=-
:5 80. &>340 4;O @5H5=8O =5@025=AB20 f(x)  0 4>AB0B>G=> C:0-
70BL 7=0G5=8O 0@3C<5=B0, ?@8 :>B>@KE 7=0G5=8O DC=:F88 f(x) 
=5>B@8F0B5;L=K, B. 5. ?@8 :>B>@KE 3@0D8: DC=:F88 ;568B 
=5 =865 >A8 01AF8AA. ЭB> ?@><56CB:8 [−6; −2] 8 [2; 8]. 
%;54>20B5;L=>, 2A5 @5H5=8O =5@025=AB20 f(x)  0 � MB> 2A5 

$8A. 80
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7=0G5=8O ?5@5<5==>9 x, ?@8=04;560I85 >1J548=5=8N <=>-
65AB2 x ∈ [−6; −2]  [2; 8].
�0<5B8<, GB> B0:85 65 @5H5=8O 8<55B =5@025=AB2> g(x)  0, 

345 y = g(x) � DC=:F8O, 3@0D8: :>B>@>9 87>1@065= =0 @8AC=-
:5 81, B0: :0: 7=0G5=8O DC=:F88 y = g(x) =5>B@8F0B5;L=K 
?@8 B5E 65 7=0G5=8OE ?5@5<5==>9, GB> C DC=:F88 y = f(x).
&0:8< >1@07><, 4;O ?@8<5=5=8O <5B>40 8=B5@20;>2 : @5H5-

=8N =5@025=AB20 4>AB0B>G=> ?>AB@>8BL AE5<C 3@0D8:0 DC=: -
F88, =0 :>B>@>9 >B@065=K B>;L:> =5:>B>@K5 (=5>1E>48<K5 
4;O @5H5=8O =5@025=AB20) A2>9AB20 DC=:F88, 0 8<5==> 55 
>1;0ABL >?@545;5=8O, =C;8 8 ?@><56CB:8 7=0:>?>AB>O=AB20.

�D<@9D 1. $5H8B5 =5@025=AB2>

(x − 1)(x + 2,5)(x − 4)  0.

 9H9A<9. $0AA<>B@8< DC=:F8N f(x) = (x − 1)(x + 2,5)(x − 4). 
#>AB@>8< AE5<C 3@0D8:0 MB>9 DC=:F88, ?> :>B>@>9 >?@545-
;8< 55 ?@><56CB:8 7=0:>?>AB>O=AB20. �;O MB>3> =0945< B>G-
:8 ?5@5A5G5=8O 3@0D8:0 A >ALN 01AF8AA, B. 5. =C;8 MB>9 DC=:-
F88: (x − 1)(x + 2,5)(x − 4) = 0 ?@8 x = 1; x = −2,5; x = 4. 

"B<5B8< =C;8 DC=:F88 =0 >A8 
01AF8AA (@8A. 82). &0: :0: 40==>5 
=5@025=AB2> AB@>3>5, B> =C;8 DC=:-
F88 >B<5B8< =0 >A8 ?CABK<8 B>G-
:0<8. 

!C;8 DC=:F88 @0718;8 >AL =0 G5BK@5 ?@><56CB:0. "?@5-
45;8<, 2KH5 8;8 =865 >A8 01AF8AA @0A?>;>65= 3@0D8: DC=:-
F88 2 :064>< 87 ?>;CG5==KE ?@><56CB:>2. 

$8A. 81

$8A. 82
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#>A:>;L:C ?@0255 B>G:8 4 :064K9 87 B@5E <=>68B5-
;59 ?@>872545=8O (x − 1)(x + 2,5)(x − 4) ?@8=8<05B ?>;>68-
B5;L=K5 7=0G5=8O, B> ?@8 x ∈ (4; + ) 3@0D8: DC=:F88 f(x) =
= (x − 1)(x + 2,5)(x − 4) @0A?>;>65= 2KH5 >A8 01AF8AA. 
#@8 ?5@5E>45 G5@57 :064CN 87 >B<5G5==KE B>G5: 7=0: 

DC=:F88 f(x), 0 7=0G8B, 8 ?>;>65=85 3@0D8:0 >B=>A8B5;L=> 
>A8 01AF8AA <5=O5BAO, B0: :0: 
<5=O5BAO 7=0: >4=>3> 87 <=>68-
B5;59.
#>AB@>8< AE5<C 3@0D8:0 DC=:-

F88 f(x) = (x − 1)(x + 2,5)(x − 4) 
(@8A. 83).
#@8 x ∈ (− ; −2,5)  (1; 4) ?>AB@>5==0O :@820O ;568B =8-

65 >A8 01AF8AA. ЭB> >1J548=5=85 8= B5@20;>2 O2;O5BAO <=>-
65AB2>< @5H5=89 40==>3> =5@025=AB20.

�F69F: x ∈ (− ; −2,5)  (1; 4).

�D<@9D 2. $5H8B5 =5@025=AB2>

(x + 9)2(x − 2)(x − 3)  0.

 9H9A<9. $0AA<>B@8< DC=:F8N h(x) = (x + 9)2(x − 2)(x − 3). 
!0945< 55 =C;8: (x + 9)2(x − 2)(x − 3) = 0 ?@8 х = −9; х = 2; х = 3. 
&0: :0: =5@025=AB2> =5AB@>3>5, B> =C;8 DC=:F88 O2;ONBAO 
@5H5=8O<8 40==>3> =5@025=AB 20, ?>MB><C 2:;NG8< 8E 2> 
<=>65AB2> @5H5=89 =5@025=AB20  8 >B<5B8< =0 >A8 01AF8AA 
70:@0H5==K<8 B>G:0<8 (@8A. 84). 
�0B5< >?@545;8< ?>;>65=85 3@0D8:0 DC=:F88 2 :064>< 

87 G5BK@5E ?>;CG5==KE ?@><56CB:>2. #@0255 B>G:8 3 :06-
4K9 87 B@5E <=>68B5;59 ?@>872545=8O (x + 9)2(x − 2)(x − 3) 
?@8=8<05B ?>;>68B5;L=K5 7=0G5=8O, 7=0G8B, 3@0D8: DC=:-
F88 @0A?>;>65= 2KH5 >A8 01AF8AA. #@8 ?5@5E>45 G5@57 B>G:8 
3 8 2 ?>;>65=85 3@0D8:0 <5=O5BAO, B0: :0: <5=O5BAO 7=0: 
>4=>3> 87 <=>68B5;59 (x − 3) 8;8 (x − 2). #@8 ?5@5E>45 G5@57 
B>G:C −9 ?>;>65=85 3@0D8:0 =5 
<5=O5BAO, B0: :0: <=>68B5;L 
(x + 9)2 ?@8=8<05B =5>B@8F0B5;L-
=K5 7=0G5=8O ?@8 2A5E x ∈ R. 
#>AB@>8< AE5<C 3@0D8:0 

DC=: F88 (A<. @8A. 84) 8 70?8H5< @5H5=85 =5@025=AB20 2 A>-
>B25BAB288 A 53> 7=0:><: x ∈ {−9}  [2; 3].

�F69F: {−9}  [2; 3].

$8A. 83

$8A. 84

Правообладатель Народная асвета
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�A;8 2> <=>68B5;5 (x − a)n G8A;> n � G5B=>5, B> ?@8 
?5@5E>45 G5@57 B>G:C a ?>;>65=85 3@0D8:0 >B=>A8B5;L=> 
>A8 01AF8AA =5 <5=O5BAO, 0 5A;8 G8A;> n � =5G5B=>5, B> 
<5=O5BAO.

�D<@9D 3. $5H8B5 =5@025=AB2> 
( )( )

( )
.

x x

x x

+ −
−( ) +

3 1

4 2
0

 9H9A<9. $0AA<>B@8< DC=:F8N g x
x x

x x
( ) .

( )( )

( )( )
=

+ −
− +

3 1

4 2

"B<5B8< =0 >A8 01AF8AA =C;8 MB>9 DC=:F88 (G8A;0 −3 8 1) 
8 B5 7=0G5=8O ?5@5<5==>9, :>B>@K5 =5 2E>4OB 2 >1;0ABL >?@5-

45;5=8O DC=: F88 g x
x x

x x
( )

( )( )

( )( )
=

+ −
− +

3 1

4 2
 (MB> G8A;0 −2 8 4 � 7=0-

G5=8O ?5@5<5==>9, ?@8 :>B>@KE 7=0<5=0B5;L 4@>18 >1@0I0-
5BAO 2 =C;L (=C;8 7=0<5=0B5;O) (@8A. 85).

&0: :0: =5@025=AB2> =5AB@>-
3>5, B> =C;8 DC=:F88 O2;ONBAO 
@5H5=8O<8 =5@025=AB20 (=0 >A8 
01AF8AA � 70:@0H5==K5 B>G:8 
−3 8 1). !C;8 7=0<5=0B5;O =5 
O2;ONBAO @5H5=8O<8 =5@025=-
AB20 (=0 >A8 01AF8AA � ?CABK5 
B>G:8 −2 8 4).
#>AB@>8< AE5<C 3@0D8:0 

(@8A. 86). #>;>65=85 3@0D8:0 >B=>A8B5;L=> >A8 01AF8AA <5-
=O5BAO ?@8 ?5@5E>45 G5@57 :064CN B>G:C. #> AE5<5 3@0D8:0 
2 A>>B25BAB288 A> 7=0:>< =5@025=AB20 70?8H5< 53> @5H5=85: 
x ∈ (− ; −3]  (−2; 1]  (4; + ).

�F69F: (− ; −3]  (−2; 1]  (4; + ).

�;O B>3> GB>1K @5H8BL @0F8>=0;L=>5 =5@025=AB2> <5B>-

4>< 8=B5@20;>2, =C6=>:

 #@825AB8 =5@025=AB2> : 28-
4C f(x)  0, f(x)  0, f(x)  0 8;8 
f(x)  0.

 !09B8 8 >B<5B8BL =0 >A8 01A-
F8AA =C;8 DC=:F88 8 B5 7=0G5-
=8O ?5@5<5==>9, ?@8 :>B>@KE 
7=0G5=8O DC=:F88 =5 ACI5AB-
2CNB (=C;8 7=0<5=0B5;O).

 #>AB@>8BL AE5<C 3@0D8:0 
DC=:F88.

 �0?8A0BL >B25B 2 A>>B25B-
AB288 A> 7=0:>< =5@025=AB20.

$5H8B5 =5@025=AB2> 
( )( )

.
x x

x

+ −
+

3 5

1
0  

 !5@025=AB2> 8<55B 284 f(x)  0, 

345 f x
x x

x
( )

( )( )
.=

+ −
+

3 5

1

 

 

 �F69F: x ∈ [−3; −1)  [5; + ).

$8A. 85

$8A. 86

Правообладатель Народная асвета
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�D<@9D 4. $5H8B5 =5@025=AB2> 
x x

x

−( )

+( )

2

1
4

0.

 9H9A<9.
 !5@025=AB2> 8<55B 284 f(x)  0, 345 f x

x x

x
( ) =

−( )

+( )

2

1
4

.

 !0945< =C;8 DC=:F88 (G8A;0 0; 2) 8, ?>A:>;L:C 7=0: 
=5@025=AB20 AB@>389, >B<5B8< 8E =0 >A8 01AF8AA ?CABK<8 
B>G:0<8. !0945< 7=0G5=85 ?5@5-
<5==>9, ?@8 :>B>@>< 7=0G5=8O 
DC=:F88 =5 ACI5AB2CNB, � =C;L 
7=0<5=0B5;O (G8A;> −1) 8 >B<5-
B8< 53> =0 >A8 01AF8AA ?CAB>9 
B>G:>9 (@8A. 87).

 #>AB@>8< AE5<C 3@0D8:0 
DC=:F88, ?@8 MB>< CGB5<, GB> 
?@8 ?5@5E>45 G5@57 B>G:C −1  ?>;>65=85 3@0D8:0 >B=>A8B5;L-
=> >A8 =5 <5=O5BAO, 0 ?@8 ?5@5E>45 G5@57 B>G:8 0 8 2 <5=O5B-
AO (@8A. 88).

 �F69F: x ∈ (− ; −1)  (−1; 0)  (2; + ).

�;O B>3> GB>1K ?>;>65=85 3@0D8:0 2 ?5@2>< ?@02>< 
?@><56CB:5 1K;> 2KH5 >A8 01AF8AA, =C6=> C<=>65=8-
5< >158E G0AB59 =5@025=AB20 =0 −1 4>18BLAO ?>;>68B5;L-
=KE :>MDD8F85=B>2 ?5@54 ?5@5<5==>9 2 ;8=59=KE <=>-
68B5;OE.

�D<@9D 5. $5H8B5 =5@025=AB2> 
( ) ( )

.
x x

x

− −
+

4 3

1

2

0

 9H9A<9. �;O B>3> GB>1K 2A5 :>MDD8F85=BK ?5@54 ?5@5-
<5==K<8 2 ;8=59=KE <=>68B5;OE 1K;8 ?>;>68B5;L=K<8, 

C<=>68< >15 G0AB8 =5@025=AB20 
( ) ( )x x

x

− −
+

4 3

1

2

0  =0 −1 8 ?>-

;CG8< =5@025=AB2> 
( ) ( )

.
x x

x

− −
+

4 3

1

2

0

 !5@025=AB2> 8<55B 284 f(x)  0, 345 f x
x x

x
( )

( ) ( )
.=

− −
+

4 3

1

2

 !0945< =C;8 DC=:F88 (G8A;0 3 8 4) 8, ?>A:>;L:C 7=0: 
=5@025=AB20 =5AB@>389, >B<5B8< 8E =0 >A8 01AF8AA 70:@0H5=-
=K<8 B>G:0<8. !0945< 7=0G5=85 ?5@5<5==>9, ?@8 :>B>@>< 
7=0G5=85 DC=:F88 =5 ACI5AB2C5B 
(G8A;> −1), 8 >B<5B8< 53> =0 >A8 
01AF8AA ?CAB>9 B>G:>9 (@8A. 89).

$8A. 87

$8A. 88

$8A. 89

Правообладатель Народная асвета
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 #>AB@>8< AE5<C 3@0D8:0 
DC=:F88, ?@8 MB>< CGB5<, GB> 
?@8 ?5@5E>45 G5@57 B>G:C 4 ?>-
;>65=85 3@0D8:0 >B=>A8B5;L=> 

>A8 =5 <5=O5BAO, 0 ?@8 ?5@5E>45 G5@57 B>G:8 −1 8 3 <5=O5BAO 
(@8A. 90). 

 �F69F: x ∈ (−1; 3]  {4}.

 0F8>=0;L=K5 =5@025=AB20

1. �0:85 87 A;54CNI8E 
=5@025=AB2 O2;ONBAO 
@0F8>=0;L=K<8:

0) (x − 2)(x + 3)  0; 

1) 3x + 2  x − 1; 

2) x x− +1 1 0;

3) 
( )( )

?
x x

x

− −
−

2 3

5
3

!5@025=AB20 0), 1), 3) � @0F8>=0;L=K5, 
B0: :0: 2 ;52>9 8 ?@02>9 G0ABOE MB8E =5-
@025=AB2 � @0F8>=0;L=K5 2K@065=8O.
!5@025=AB2> 2) =5 O2;O5BAO @0F8>=0;L-
=K<, B0: :0: A>45@68B 8@@0F8>=0;L=K5 
2K@065=8O A ?5@5<5==>9. 

М5B>4 8=B5@20;>2 4;O @5H5=8O @0F8>=0;L=KE =5@025=AB2

2. $5H8B5 =5@025=AB2>:

0)(x − 2)(x + 1)(x + 8)  0; 

1) (x − 1)2(9 − x2)  0.

0)  !5@025=AB2> 8<55B 284 f(x)  0, 345 
f(x) = (x − 2)(x + 1)(x + 8).

 !C;O<8 DC=:F88 O2;ONBAO G8A;0 
−8; −1 8 2. #>A:>;L:C 7=0: =5@025=AB20 
AB@>389, >B<5B8< 8E =0 >A8 01AF8AA ?CA-
BK<8 B>G:0<8.

 #>AB@>8< AE5<C 3@0D8:0 DC=:F88. 
#@8 ?5@5E>45 G5@57 :064CN 87 B>G5: −8; 
−1 8 2 ?>;>65=85 3@0D8:0 >B=>A8B5;L=> 
>A8 <5=O5BAO.

 �F69F: x ∈ (− ; −8)  (−1; 2).

1) '<=>68< >15 G0AB8 40==>3> =5@0-
25=AB20 =0 −1 8 ?>;CG8< =5@025=AB2> 

(x − 1)2(x
2 − 9)  0, :>B>@>5 70?8H5< 2 

2845 (x − 1)2(x − 3)(x + 3)  0.

!C;O<8 DC=:F88 f(x) = (x − 1)2(x − 3)(x + 3) 
O2;ONBAO G8A;0 −3; 1 8 3. &0: :0: 7=0:

$8A. 90

Правообладатель Народная асвета
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=5@025=AB20 =5AB@>389, B> =0 >A8 01AF8AA 
G8A;0 −3; 1 8 3 >B<5B8< 70:@0H5==K<8 
B>G:0<8. #>AB@>8< AE5<C 3@0D8:0 DC=:-
F88.

#@8 ?5@5E>45 G5@57 B>G:C 1 ?>;>65=85 
3@0D8:0 >B=>A8B5;L=> >A8 =5 <5=O5BAO, 0 
?@8 ?5@5E>45 G5@57 B>G:8 −3 8 3 � <5-
=O5BAO.
�F69F: x ∈ (− ; −3]  {1}  [3; + ).

3. $5H8B5 =5@025=AB2>:

0) 
( )( )

;
2 5 7

4
0

x x

x

+ −
+

1) 
( ) ( )

.
1 4

3 6
0

3 2− −
+

x x

x

0) !C;O<8 DC=:F88 f x
x x

x
( )

( )( )
=

+ −
+

2 5 7

4
 

O2;ONBAO G8A;0 −2,5 8 7. &0: :0: 7=0: 
=5@025=AB20 =5AB@>389, B> >B<5B8< 8E 
=0 >A8 01AF8AA 70:@0H5==K<8 B>G:0<8. 
!C;5< 7=0<5=0B5;O O2;O5BAO G8A;> −4. 
"B<5B8< 53> ?CAB>9 B>G:>9.
#>AB@>8< AE5<C 3@0D8:0 DC=:F88.

�F69F: x ∈ (− ; −4)  [−2,5; 7].

1) '<=>68< >15 G0AB8 =5@025=AB20 =0 −1 8 

?>;CG8< =5@025=AB2> 
( ) ( )

.
x x

x

− −
+

1 4

3 6
0

3 2

!C;O<8 DC=:F88 f x
x x

x
( )

( ) ( )
=

− −
+

1 4

3 6

3 2

 

O2;ONBAO G8A;0 1 8 4. &0: :0: 7=0: =5-
@025=AB20 =5AB@>389, B> >B<5B8< 8E =0 
>A8 01AF8AA 70:@0H5==K<8 B>G:0<8. !C-
;5< 7=0<5=0B5;O O2;O5BAO G8A;> −2. "B-
<5B8< 53> ?CAB>9 B>G:>9.
#>AB@>8< AE5<C 3@0D8:0 DC=:F88. #@8 
?5@5E>45 G5@57 B>G:C 4 ?>;>65=85 3@0-
D8:0 >B=>A8B5;L=> >A8 =5 <5=O5BAO.

�F69F: (− ; −2)  [1; + ).

4. $5H8B5 =5@025=AB2>

4
2

11
2

х
х x− −

.

�0?8H5< =5@025=AB2> 2 2845:
4

2
11

2
0х

х x−
−

−
 ⇔ 4

2
11

2
0х

х x−
+

−
 ⇔

⇔ 
4 11

2
0х

х
+

−
.

Правообладатель Народная асвета
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!C;5< DC=:F88 f x
х
х

( ) = +

−
4 11

2
 O2;O5BAO 

G8A;> −2,75. &0: :0: 7=0: =5@025=AB20 
AB@>389, B> >B<5B8< 53> =0 >A8 01AF8AA 
?CAB>9 B>G:>9. !C;5< 7=0<5=0B5;O O2;O-
5BAO G8A;> 2. "B<5B8< 53> =0 >A8 01AF8AA 
?CAB>9 B>G:>9. #>AB@>8< AE5<C 3@0D8:0 
DC=:F88.

�F69F: x ∈ (−2,75; 2).

5. $5H8B5 =5@025=AB2>

x

x x x x2 5 6

3
2

2
3− +

+
− −

.

#@82545< =5@025=AB2> : 284C:
x

x x x x2 5 6

3
2

2
3

0
− +

+
−

−
−

 ⇔ 

⇔ x

x x x x( )( )− −
+

−
−

−2 3
3

2
2

3
0  ⇔

⇔ 
x x x

x x

+ − − −
− −

3 3 2 2

2 3
0

( ) ( )

( )( )
 ⇔ 

⇔ 2 5
2 3

0x

x x

−
− −( )( )

.

"B<5B8< =0 >A8 01AF8AA =C;L DC=:F88

f x
x

x x
( ) = −

− −
2 5

2 3( )( )
,  B. 5. x = 2,5, 8 B5 7=0-

G5=8O ?5@5<5==>9, ?@8 :>B>@KE 7=0G5=8O 
DC=:F88 =5 ACI5AB2CNB: x = 2 8 x = 3. 
#>AB@>8< AE5<C 3@0D8:0 DC=:F88.

�F69F: x ∈ (2; 2,5)  (3; + ).

6. !0948B5 >1;0ABL >?@5-
45;5=8O DC=:F88

y
x x x

x
=

− +

−

3 27 12

4
.

&0: :0: DC=:F8O y t=  >?@545;5=0 4;O 
t  0, B> @5H8< =5@025=AB2> 

x x x

x

3 27 12

4
0

− +

−
.  �0==>5 =5@025=AB2> 

@02 =>A8;L=> =5@025=AB2C

x x x

x

2 7 12

4
0

− +( )
−

 ⇔ 
x x x

x

( )( )
.

− −
−

4 3

4
0

�;O =0E>645=8O =C;59 DC=:F88 

f x
x x x

x
( )

( )( )
=

− −
−

4 3

4
 8A?>;L7C5< CA;>285 

@025=AB20 4@>18 =C;N:

Правообладатель Народная асвета



�@>1=>-@0F8>=0;L=K5 C@02=5=8O 8 =5@025=AB20 191

x x x

x

−( ) −( )
−

=
4 3

4
0  ⇔ 

x

x

x

x

=

=

=

£

¥

¤
¤
¤

− ≠

§

¨
ª
ª

©
ª
ª

0

3

4

4 0

,

,

,
 ⇔

⇔
x

x

=

=

£

¥
¤

0

3

,

.

#@8 x = 4 7=0G5=85 DC=:F88 =5 ACI5AB-
2C5B. 
#>AB@>8< AE5<C 3@0D8:0 DC=:F88. #@8 
?5@5E>45 G5@57 B>G:C 4 ?>;>65=85 3@0-
D8:0 >B=>A8B5;L=> >A8 =5 <5=O5BAO, B0: 
:0: <=>68B5;L (x − 4) 2E>48B 8 2 G8A;8-
B5;L, 8 2 7=0<5=0B5;L, 0 ?@8 ?5@5E>45 
G5@57 B>G:8 0 8 3 ?>;>65=85 3@0D8:0 
<5=O5BAO.

D y( ) ( ; ] [ ; ) ( ; ).= − +0 3 4 4

7. $5H8B5 A8AB5<C =5@0-
25=AB2

x x

x

x x

−( ) −( )
−

§

¨
ª

©ª −( ) +( )

2 3

5
0

1 1 0

,

.

"B<5B8< =0 >A8 01AF8AA <=>65AB2> @5-
H5=89 ?5@2>3> =5@025=AB20 A8AB5<K. 

"B<5B8< =0 MB>9 65 >A8 <=>65AB2> @5-
H5=89 2B>@>3> =5@025=AB20 A8AB5<K.

!0945< ?5@5A5G5=85 <=>65AB2 @5H5=89.

�F69F: x * − −( ; ) ( ; ] [ ; ).1 1 2 3 5

8. !0948B5 @5H5=85 A>-
2>:C?=>AB8 =5@025=AB2

( )( )( ) ,

.

x x x

x

− − +

−

£

¥
¤
¤

3 4 5 0

2 12 0

2

"B<5B8< =0 >A8 01AF8AA <=>65AB2> @5-
H5=89 ?5@2>3> =5@025=AB20 A>2>:C?-
=>AB8.

Правообладатель Народная асвета
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"B<5B8< =0 MB>9 65 >A8 <=>65AB2> @5-
H5=89 2B>@>3> =5@025=AB20 A>2>:C?=> AB8.

!0945< >1J548=5=85 <=>65AB2 @5 H5 =89.

�F69F: x ∈ (− ; + ).

'AB0=>28B5 A>>B25BAB285 <564C =5@025=AB2>< 8 AE5<>9 3@0D8:0 DC=:-
F88, A>>B25BAB2CNI59 @5H5=8N =5@025=AB20 (@8A. 91):

0) x x x−( ) +( ) −1 4 2 0( ) ;  1) x x x−( ) +( ) −1 4 2 0
2

( ) ;

2) x x x−( ) +( ) −1 4 2 0
3 4( ) .

1) 2) 3)

$8A. 91

3.163. $5H8B5 =5@025=AB2>, 8A?>;L7CO <5B>4 8=B5@20;>2:
0) x x x+( ) −( ) −( )2 7 10 0;

1) 3 7 6 5 0x x x+( ) +( ) −( ) ;

2) x x x2 15 8 0−( ) −( ) ;

3) 3 4 7 3 2 0x x x+( ) −( ) .

3.164. $5H8B5 =5@025=AB2> <5B>4>< 8=B5@20;>2, 8A?>;L7CO 
0;3>@8B<:

0) 
x

x

−
−

4

1
0;  1) 

x

x

+

−
6

2
0;  2) 

x

x

+

+

10

12
0;

3) 
3 9

5
0

x

x

−
+

;  4) 
7 2

3
0

x

x

−
−

;  5) 
6 12

0
x

x

+
.

3.165. !0948B5 2A5 7=0G5=8O ?5@5<5==>9, ?@8 :>B>@KE:

0) 3 1 6 0−( ) −( ) +( )x x x ;

1) x x x−( ) +( ) −( )10 2 9 7 2 0;

2) 7 5 3 10 0−( ) −( ) −( )x x x ;

3) − −( ) −( ) −( )5 2 4 5 1 0x x x .
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3.166. $5H8B5 =5@025=AB2>, 8A?>;L7CO 0;3>@8B< @5H5=8O 
=5@025=AB20 <5B>4>< 8=B5@20;>2: 

0) 
( )( )

;
x x

x

+ −
−

1 6

2
0  1) 

3 8

3 5
0

x

x x

+

− +( )( )
;

2) 
x x

x

( )
;

7 3

6
0

−
+

 3) 
5 4

2 3 7
0

x x

x x

( )

( )( )
;

−
+ −

4) 
( )( )

;
5 4

3
0

− +

−
x x

x
 5) 

( )( )
;

x x

x

− +

−
7 5 2

3 2
0

6) 
x x

x x

( )

( )( )
;

3

1 8 12
0

−
− +

 7) 
( )( )

( )( )
.

8 3 5

4 9 2
0

− −
− −

x x

x x

3.167. $5H8B5 =5@025=AB2> 42C<O A?>A>10<8:
0) ( )( ) ;x x− −3 5 0  1) ( )( ) ;x x+ −7 1 0

2) ( )( ) ;x x+ +9 3 0  3) ( )( ) ;2 8 6 0x x− +

4) ( )( ) ;3 1 7 0x x− −  5) x x( ) .5 2 0+

3.168. $5H8B5 A8AB5<C =5@025=AB2:

0) 
x x x

x

−( ) +( ) −( )
−

§
¨
©

1 2 3 0

2 5 0

,

;
 1) 

x

x

x x

−

−( ) −( )

§
¨
ª

©ª

5
0

2 3 0

,

;

2) 

x

x

x

x

+

−

+

−

§

¨
ª

©
ª

5

3

9

8

0

0

,

;
 3) 

x x x

x x

( )( ) ,

( )( ) .

+ −
+ −

§
¨
©

3 5 0

2 6 0

3.169. �A?>;L7CO <5B>4 8=B5@20;>2, @5H8B5 A>2>:C?=>ABL 

=5@025=AB2 
x x x

x

x

+( ) −( )£

¥

¤
¤ +

−

4 2 1 0

0
7

2

,

.

3.170. $5H8B5 =5@025=AB2>:
0) ( ) ( ) ;x x− +3 2 02  1) x x2 7 0( ) ;−

2) ( )( ) ( ) ;x x х− − +10 5 3 02  3) ( )( )( ) .2 9 2 1 02x x x+ − −  

3.171. #@>0=0;878@C9B5 CA;>285 8 =0948B5 2A5 7=0G5=8O 
0@3C<5=B0, ?@8 :>B>@KE 3@0D8: DC=:F88

f x x x x x( ) ( ) ( ) ( )= + − +9 2 34 2 3

@0A?>;>65= =865 >A8 01AF8AA. 
3.172. $5H8B5 =5@025=AB2>, 8A?>;L7CO 0;3>@8B< @5H5=8O 

=5@025=AB2 <5B>4>< 8=B5@20;>2:

0) 
( )

;
x

x

−
−

5

3

2

0  1) 
x

x

−

−

7

12 2
0

( )
;
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2) 
6

5 2
4

0
−

−( ) −( )

x

x x
;  3) 

x

x x

+( )
−( ) +( )

5

1 4 4

6

0.

3.173. $5H8B5 A8AB5<C =5@025=AB2:

0) 
x x x

x

+( ) −( ) −( )

−

§
¨
ª

©ª

1 2 4 0

16 0

2

2

,

;
 1) 

x x

x

x x x

−( ) +( )
−

−( ) +( )

§

¨
ª

©
ª

2 3

4
0

2 5 0

2

,

.

 

3.174. !0948B5 2A5 7=0G5=8O ?5@5<5==>9, ?@8 :>B>@KE 
7=0G5=85 2K@065=8O:

0) ( )( )x x x2 4 4 3+ + −  ?>;>68B5;L=>;

1) ( )( )x x x2 26 9 25− + −  >B@8F0B5;L=>;

2) ( )( )25 10 1 12 2x x x− + −  =5?>;>68B5;L=>;

3) ( )( )4 12 9 52 2x x x+ + +  =5>B@8F0B5;L=>. 

3.175. $5H8B5 A>2>:C?=>ABL =5@025=AB2:

0) 
( )( ) ,

;

x x x

x

2 8 16 5 0

5 20 0

− + −
−

£

¥
¤  1) 

( )( ) ,

.

9 6 1 4 0

0

2 2

7

x x x

x

x

− + −£

¥

¤
¤ −

3.176. $5H8B5 =5@025=AB2>:

0) 
( )

;
x x x

x

2

2

10 25

49
0

− +

−
 1) 

( ) � �

( � )
;

x x

x

+ 4 8 25

6

2

2
0

2) 
( )( )

;
3 9 1

16

2

2
0

− +

−

x x

x
 3) 

9 6 1

1 4

2

2
0

x x

x

− +

−
.

#@>25@LB5, O2;O5BAO ;8 G8A;> 5 @5H5=85< :0:>3>-;81> 87 
MB8E =5@025=AB2.

3.177. $5H8B5 =5@025=AB2>:

0) 
( )( )

;
x x

x

+ −
+

2 7

4 8
0  1) 

x

x x

2

2

1

2 1
0

−

− +
;

2) 
x x

x x

2

2

12

8 15
0

+ −

− +
;  3) 

x x

x

2

2

4 21

9
0

�
.

−

−

3.178. !0948B5 >1;0ABL >?@545;5=8O DC=:F88:

0) y x x x= − +( ) −( )2 4 3 2 ;

1) y x x x= + +( ) −( )2 26 5 1 ;
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2) y
x x

x
=

− −
+

2

2 3

2

;  3) y
x x

x x
=

− +

− +

2

2

6 8

11 28
.

3.179. $5H8B5 =5@025=AB2>:

0) 
x x

x

−( ) +( )3 5
3 4

2
0;  1) 

7 4 3

9 1 5

2

2 2
0

x x

x x x

−( ) +( )

+( ) +( ) −( )
;

2) −
−( ) −( ) −( )

−( ) +( )
x x x

x x x

3 2

2 2 4

8 4 6

9 25
0;  3) 

x x x

x x

+( ) +( ) −( )
−( ) +( )

2 3 2

4 2 7

5 2

0.

�0:>5 87 MB8E =5@025=AB2 A>45@68B A@548 @5H5=89 G8A-
;0 −6; 2; 5? 

3.180. %>AB02LB5 ?;0= @5H5=8O 8 =0948B5 =08<5=LH55 F5-
;>5 @5H5=85 =5@025=AB20:

0) 1
5 5x

x

x+ +
;  1) x

x x2 21

5

1− −
.

3.181. $5H8B5 =5@025=AB2>:

0) x

x − 1
3;  1) 

3

2 5
1

−
+

x

x
;  2) 

4 3
2

x

x

−
;

3) 1
3

2
2x x− +

;  4) 5
2

1
1x x− −

;  5) 
8

10
2

2

−
− −

x

x x
;

6) 3
1

1
x

x
−

+ ;  7) x
x

+
+

4 9
4

.

3.182. !0948B5 2A5 7=0G5=8O ?5@5<5==>9, ?@8 :>B>@KE 
8<55B A<KA; 2K@065=85: 

0) 2
2 11

5
− +

+

x

x
;  1) 4

1
2

1
x −( )

− .

3.183. $5H8B5 A8AB5<C =5@025=AB2:

0) 

6 6
1

1

92

x x

x

−§
¨
ª

©ª
+

,

;
 1) 

x x

x x

x

2

2

3 2 0

2
5

3

− +§
¨
ª

©ª
−
+

,

.

3.184. !0948B5 2A5 7=0G5=8O ?5@5<5==>9, ?@8 :>B>@KE:

0) AC<<0 4@>159 4
1x +

 8 2
1 − x

 <5=LH5 1;

1) @07=>ABL 4@>159 
x

x

−
−

2

1
 8 

x

x

− 1
 1>;LH5 2;

2) @07=>ABL 4@>159 9
3 − x

 8 7

5 62x x− +
 =5 <5=LH5 1.

3.185. &C@8ABK =0 <>B>@=>9 ;>4:5 ?;0=8@CNB ?@>?;KBL 
15 :< ?> B5G5=8N @5:8 8 B0:>5 65 @0AAB>O=85 ?@>B82 B5G5-
=8O, 70B@0B82 =0 25AL ?CBL =5 1>;55 4 G. �0:>9 <>65B 1KBL 
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A>1AB25==0O A:>@>ABL ;>4:8, 5A;8 A:>@>ABL B5G5=8O @5:8 A>-

AB02;O5B 2 :<
G

?

3.186. !0948B5 >1;0ABL >?@545;5=8O DC=:F88: 

0) f x x x
x x x

( ) = − − +
−( ) +( )

3 2 52 5

2 3
;  

1) f x x x
x x

x
( ) = − − +

−
+

3 2
22

4
2 3.

3.187*. !0948B5 2A5 7=0G5=8O 0@3C<5=B0, ?@8 :>B>@KE:

0) 3@0D8: DC=:F88 y
x

x x
=

+

+ −

2 3

122
 @0A?>;>65= =865 ?@O-

<>9 y = 1
2

;

1) 3@0D8: DC=:F88 y
x

x x
=

−

− −

2 5

6 72
 @0A?>;>65= 2KH5 3@0-

D8:0 DC=:F88 y
x

=
−
1

3
;

2) ?@O<0O y = x − 1 @0A?>;>65=0 =5 =865 3@0D8:0 DC=:-

F88 y
x x

x
=

− −
−

2 5 1

1
.

3.188*. !0948B5 AC<<C F5;KE >B@8F0B5;L=KE G8A5;, :>B>-

@K5 =5 O2;ONBAO @5H5=85< =5@025=AB20 1
2

5
2

1
− +

+
x x

.

3.189*. !0948B5 =08<5=LH55 F5;>5 @5H5=85 =5@025=AB20 
x x x x

x

2 22 1 6 9

3
0

+ +( ) − +( )
−

.

3.190*. !0948B5 G8A;> F5;KE >B@8F0B5;L=KE @5H5=89 =5-

@025=AB20 
3 11 22

4 5

2

2
3

x x

x x

− +

− −
.

3.191*. !0948B5 AC<<C F5;KE @5H5=89 =5@025=AB20 
x x

x x

4 2

2

2 1

4 5
0

+ +

− −
.

3.192*. !0948B5 =08<5=LH55 F5;>5 @5H5=85 =5@025=AB20

x x x x x x

x x

2 2 2

2

3 7 4 4 3 7

7 6
0

− +( ) +( ) − − −( )
− +

.

3.193. $5H8B5 =5@025=AB2>, 8A?>;L7CO <5B>4 8=B5@20;>2:
0) x x x+( ) +( ) −( )5 1 4 0;

1) x x x x2 11 3 6 5 0−( ) +( ) −( ) ;
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2) 1 8 4 3 0−( ) +( ) −( )x x x ;

3) − −( ) −( ) −( )3 2 8 9 4 0x x x .

3.194. $5H8B5 =5@025=AB2> <5B>4>< 8=B5@20;>2, 8A?>;L7CO 
0;3>@8B<: 

0) 
x

x

−
−

7

3
0;  1) 

x

x

−
+

9

5
0;

2) 
2 17

3
0

x

x

+

+
;  3) x

x5 2
0

+
.

3.195. !0948B5 2A5 7=0G5=8O ?5@5<5==>9, ?@8 :>B>@KE:

0) 
x x

x

+( ) −( )
−

2 5

3
0;  1) 

2 15

1 9
0

x

x x

+

−( ) +( )
;

2) 
x x

x

9 1

5
0

−( )
−

;  3) 
8 6

11
0

−( ) +( )
−

x x

x
;

4) 
x x

x x

2

1 3 5
0

−( )
−( ) +( )

;  5) 
1 6 3

7 2 7
0

−( ) −( )
−( ) +( )

x x

x x
.

3.196. $5H8B5 =5@025=AB2> 42C<O A?>A>10<8:

0) x x−( ) −( )2 8 0;  1) x x+( ) −( )3 9 0;

2) 3 6 5 0x x−( ) +( ) ;  3) x x2 7 0−( ) .

3.197. $5H8B5 A8AB5<C =5@025=AB2 

x

x

x x x

−
−

−( ) −( ) +( )

§
¨
ª

©ª

8

3
0

1 2 7 0

,

.

3.198. $5H8B5 A>2>:C?=>ABL =5@025=AB2 
x x

x

x

−( ) +( )£

¥

¤
¤ +

3 4 0

0
4

,

.
3.199. $5H8B5 =5@025=AB2>:

0) x x−( ) +( )5 3 0
2

;  1) x x2 9 0−( ) ;

2) x x х−( ) −( ) +( )9 7 6 0
2

;  3) 3 7 8 2 0
2

x x x+( ) −( ) −( ) .

3.200. $5H8B5 =5@025=AB2>:

0) 
x

x

−( )
−

6

4

2

0;  1) 
x

x

−

−( )

8

10
2

0;

2) 
x x

x

−( ) −( )

−( )

8 9

5
2

0;  3) 
x

x x

+( )
−( ) +( )

6

7 3 2

2

0.

�5@=> ;8, GB> G8A;> 10 O2;O5BAO @5H5=85< :064>3> =5@0-
25=AB20; =5 O2;O5BAO @5H5=85< =8 >4=>3> 87 =5@025=AB2?

3.201. $5H8B5 A8AB5<C =5@025=AB2 

x x

x

x x

−( ) +( )

−( )

−

§

¨
ª

©
ª

3 2

8
2

2

0

3 0

,

.
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3.202. !0948B5 2A5 7=0G5=8O ?5@5<5==>9, ?@8 :>B>@KE 
7=0G5=85 2K@065=8O:

0) x x x2 10 25 7− +( ) +( )  >B@8F0B5;L=>;

1) 4 4 1 362 2x x x+ +( ) −( )  =5?>;>68B5;L=>. 

�K15@8B5 =081>;LH55 F5;>5 >B@8F0B5;L=>5 @5H5=85 :06-
4>3> 87 MB8E =5@025=AB2.

3.203. $5H8B5 A>2>:C?=>ABL =5@025=AB2

x x x

x

x

2 12 36 1 0

0
6

+ +( ) −( )£

¥

¤
¤
¤

+

,

.

3.204. $5H8B5 =5@025=AB2>:

0) 
x x x

x

2

2

4 4

25
0

+ +( )
−

;  1) 
9 4

10 25

2 2

2
0

−( ) +( )
− +

x x

x x
.

3.205. !0948B5 >1;0ABL >?@545;5=8O DC=:F88: 

0) y x x x= − +( ) +( )2 7 10 3 ;  1) y
x

x x
=

−

− −

2

2

49

6
.

3.206. $5H8B5 =5@025=AB2>:

0) 
x

x x

−( )

+( )

7

3

3

2 4
0;  1) 

− −( ) +( ) +( )

+( ) −( )

8 2 1 4

2 9

2 2

2
0

x x x

x x
.

/2;ONBAO ;8 G8A;0 −3; −4 @5H5=85< :0:>3>-;81> 87 MB8E 
=5@025=AB2?

3.207. $5H8B5 =5@025=AB2>:

0) 
1

3
− x

x
;  1) 1

7

4

7x

x

x−
+

−
;

2) 2
3

1
2x x+ −

;  3) 5
2

2
x

x
+

− .

3.208. $5H8B5 A8AB5<C =5@025=AB2 

8

10
2

2

2 25 0

−
− −

−

§
¨
ª

©ª

x

x x

x

,

.
3.209. !0948B5 2A5 7=0G5=8O ?5@5<5==>9, ?@8 :>B>@KE 

@07=>ABL 4@>159 6
x

 8 6
1x +

 =5 ?@52>AE>48B 1. 

3.210. &C@8ABK =0 :0B5@5 ?;0=8@CNB ?@>?;KBL 40 :< ?> 
B5G5=8N @5:8 8 B0:>5 65 @0AAB>O=85 ?@>B82 B5G5=8O, 70B@0-
B82 =0 25AL ?CBL =5 1>;55 3 G. �0:>9 <>65B 1KBL A>1AB25=-
=0O A:>@>ABL :0B5@0, 5A;8 A:>@>ABL B5G5=8O @5:8 A>AB02;O5B 

3 :<
G

?
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3.211. !0948B5 >1;0ABL >?@545;5=8O DC=:F88

f x x x
x

x
( ) = − + +

+( )
−

1

8

2
2 6 5.

3.212*. !0948B5 7=0G5=8O 0@3C<5=B0, ?@8 :>B>@KE 3@0D8: 

DC=:F88 y
x x

x
=

− −
−

2 4 1

2
 @0A?>;>65= =5 2KH5 ?@O<>9 y = x + 2.

3.213*. !0948B5 AC<<C F5;KE @5H5=89 =5@025=AB20

1 2
4

7
6

+
+ −x x

.

3.214*. !0948B5 AC<<C =0BC@0;L=KE @5H5=89 =5@025=AB20

x x x x

x x x

2 2

2 2

10 21 6 7

5 6 4
0

− +( ) − −( )
+ +( ) −( )

.

3.215. �5@=> ;8, GB>:

0) −73 ∉ Z; 1) 5 +Q;   2) � ;2 +N

3) 0 ∉ Z; 4) 0,(3) ∉ I; 5) 2,6 ∉ R?

3.216. �KG8A;8B5: 13 69 69 13� .+

3.217. $5H8B5 C@02=5=85 (2x − 3)(2x + 3) − (x − 2)2 − 1 = 5x.
3.218. #@54AB02LB5 2 2845 4@>18 2K@065=85

1
2

1
2

4

4 2 2x y x y

x

x y�
� .

+ −
+

3.219. $5H8B5 C@02=5=85 
x x

x

x

x

2 3

2

12

2

+
=

�

�

�
.

3.220. #>AB@>9B5 3@0D8: DC=:F88 y = −x2 + 4x − 5. !0948-
B5 <=>65AB2> 7=0G5=89 MB>9 DC=:F88. 

3.221. �A?>;L7CO 3@0D8G5A:89 <5B>4, =0948B5 :>;8G5AB2> 

@5H5=89 A8AB5<K C@02=5=89 
x y

y x

2 2 25

4

+ =

=

§
¨
©

,

.

3.222. (C=:F8O y = f(x) G5B=0O. �725AB=>, GB> f(x) = x3 ?@8 
x  0. !0948B5 f(2).

ИB>3>20O A0<>>F5=:0

#>A;5 87CG5=8O MB>9 3;02K O 4>;65=:
• 7=0BL >?@545;5=85 4@>1=>-@0F8>=0;L=KE C@02=5=89; 
• 7=0BL 8 C<5BL ?@8<5=OBL CA;>285 @025=AB20 @0F8>=0;L-

=>9 4@>18 =C;N;
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• 7=0BL 0;3>@8B< @5H5=8O 4@>1=>-@0F8>=0;L=KE C@02=5=89;
• C<5BL ?@8<5=OBL 0;3>@8B< @5H5=8O 4@>1=>-@0F8>=0;L-

=KE C@02=5=89;
• C<5BL @5H0BL 7040G8 A ?><>ILN @0F8>=0;L=KE C@02-

=5=89;
• C<5BL ?@8<5=OBL 4;O @5H5=8O A8AB5< @0F8>=0;L=KE 

C@02=5=89 A?>A>1K ?>4AB0=>2:8, A;>65=8O; 
• C<5BL 8A?>;L7>20BL 3@0D8:8 C@02=5=89 4;O @5H5=8O 

A8AB5< C@02=5=89;
• C<5BL @5H0BL 7040G8 A ?><>ILN A8AB5< @0F8>=0;L=KE 

C@02=5=89;
• 7=0BL 8 C<5BL ?@8<5=OBL D>@<C;C 4;8=K >B@57:0, 70-

40==>3> :>>@48=0B0<8 53> :>=F>2;
• 7=0BL C@02=5=85 >:@C6=>AB8 8 C<5BL ?@8<5=OBL 53> 4;O 

@5H5=8O 7040G;
• 7=0BL 8 C<5BL ?@8<5=OBL <5B>4 8=B5@20;>2 4;O @5H5=8O 

@0F8>=0;L=KE =5@025=AB2;
• C<5BL ?@8<5=OBL ?@028;0 8 0;3>@8B<K 4;O @5H5=8O 

A8AB5< 8 A>2>:C?=>AB59 @0F8>=0;L=KE =5@025=AB2.

/ ?@>25@ON A2>8 7=0=8O

1. �K15@8B5 C@02=5=85, :>@=5< :>B>@>3> O2;O5BAO G8A;> −4: 

0) 
x x

x

2 4 4

6
0

+ +

−
= ;  1) 

2 8

9
0

x

x

+

−
= ;  2) 

x x

x

+( ) +( )
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=
12 4

4
0;

3) 
7 1

4
0

x

x

+

+
= ;  4) 

4 1

10

2

0
x

x

+

−
= .

2. �K15@8B5 A8AB5<C C@02=5-
=89, 3@0D8G5A:0O 8;;NAB@0F8O 
:>B>@>9 ?@54AB02;5=0 =0 @8AC=-
:5 92:

0) 
y x

xy

= − +

=

§
¨
©

3

16

,

;

1) 
y x
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0) 
x

x

+

−
=

5

1
0;  1) 

x

x

2 36

6
0

−
−

= ;

2) 
x x

x

2 6 8

4
0

− +
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4. %C<<0 42CE G8A5; @02=0 6, 0 @07=>ABL :204@0B>2 MB8E 
G8A5; @02=0 12. !0948B5 MB8 G8A;0.

5. $5H8B5 =5@025=AB2> <5B>4>< 8=B5@20;>2: 
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+
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− = ;

1) 1
3 3

18

92х
x

х x+ − −
− = ;

2) 
x

x

x

x x x

+

−

−

+ + −
− =

3

4 9

3

4 12 9

2
2 32 2

;

3) 8

6 8

1 3

2
4

42x х

x

х х− +

−
− −

+ = .

7. $5H8B5 A8AB5<C C@02=5=89: 

0) 
x y

x y

2 2 25

5

+ =

− =

§
¨
©

,

;
 1) 

x xy

y x

2 2

3 7

+ =

− =

§
¨
©

,

;
 2) 

x x y

x y

2 4 3

5 5

− − = −
+ =

§
¨
©

,

.

8. !0948B5 >1;0ABL >?@545;5=8O DC=:F88: 

0) f x x x
x x x

( ) = − + +
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9. %>AB02LB5 <>45;L CA;>28O 8 @5H8B5 7040GC:
0) �25 ?@>872>4AB25==K5 ;8=88, @01>B0O >4=>2@5<5==>, 

2K?>;=8;8 25AL 70:07 70 5 G. �A;8 1K ?@>872>48B5;L=>ABL 
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?5@2>9 ;8=88 1K;0 2 420 @070 1>;LH5, 0 2B>@>9 � 2 420 
@070 <5=LH5, B> 25AL 70:07 >=8 2K?>;=8;8 1K 70 4 G. !09-
48B5, 70 A:>;L:> G0A>2 2K?>;=8;0 1K 25AL 70:07 >4=0 ?5@20O 
;8=8O.
1) #5@2K9 BC@8AB ?@5>4>;5205B @0AAB>O=85 20 :< =0 2,5 G 

1KAB@55, G5< 2B>@>9. �A;8 1K ?5@2K9 BC@8AB C<5=LH8; 

A2>N A:>@>ABL =0 2 :<
G

,  0 2B>@>9 C25;8G8; A2>N A:>@>ABL 

2 1,5 @070, B> >=8 70B@0B8;8 1K =0 B>B 65 ?CBL >48=0:>2>5 
2@5<O. !0948B5 A:>@>ABL 2B>@>3> BC@8AB0.

10. !0948B5, ?@8 :0:>< 7=0G5=88 G8A;0 4 A8AB5<0 C@02=5-

=89 
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x y a

2 2 8+ =

− =

§
¨
©

,
 8<55B 548=AB25==>5 @5H5=85.

�@0:B8G5A:0O <0B5<0B8:0

1.  #5H5E>4 845B A> A:>@>ABLN 5 :<
G

,  25;>A8?548AB 545B A> 

A:>@>ABLN 20 :<
G

,  02B><>18;L ?> :>;LF52>9 4>@>35 42865BAO 

A> A:>@>ABLN 100 :<
G

,  ?0AA068@A:89 A0<>;5B ;5B8B A> A:>@>-

ABLN 500 :<
G

,  A:>@>ABL <564C=0@>4=>9 :>A<8G5A:>9 AB0=F88 

=0 >@18B5 � 27 700 :<
G

.  !0948B5, 70 :0:>5 2@5<O :064K9 87 

MB8E >1J5:B>2 ?@5>4>;55B @0AAB>O=85 2 1 :<.
2. !0 >?;0BC @073@C7:8 ?>ABC?82H53> ?@>872>4AB25==>-

3> >1>@C4>20=8O 2K45;5=0 =5:>B>@0O AC<<0 45=53. $01>BC 
A>3;0A8;0AL 2K?>;=8BL 1@83040 3@C7G8:>2. #>A:>;L:C @07-
3@C7:>9 70=8<0;0AL =5 2AO 1@83040 (3 G5;>25:0 701>;5;8), 
B> :064K9 3@C7G8: ?>;CG8; =0 1,5 BKA. @. 1>;LH5. !0948B5 
2K45;5==CN 1@83045 AC<<C 45=53 (BKAOG @C1;59), 7=0O, GB> 
5 %-9 A1>@ 70 10=:>2A:89 ?5@52>4 >1>H5;AO @01>B>40B5;N 4>-
?>;=8B5;L=> 2 25;8G8=C, =0E>4OICNAO 2 ?@545;0E >B 1,2 4> 
1,6 BKA. @.

3. $01>G0O A<5=0 A>B@C4=8:>2 «�5;5=AB@>O» =0G8=05BAO 
2 8 G0A>2 CB@0. �20 A>B@C4=8:0 A =0G0;0 A<5=K 2K?>;=O;8 
@01>BC ?> >75;5=5=8N ?@>A?5:B0. #>A;5 45 <8= A>2<5AB=>9 
@01>BK ?5@2K9 A>B@C4=8: 1K; ?5@52545= =0 4@C3CN @01>-
BC, 8 2B>@>9 A>B@C4=8:  70:>=G8; >AB02HCNAO G0ABL @01>BK 
70 2 G 15 <8=. �A;8 1K :064K9 A>B@C4=8: @01>B0; 2 >B45-
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;L=>AB8, B> 2B>@><C 4;O 2K?>;=5=8O 2A59 @01>BK ?>=04>18-
;>AL 1K =0 1 G 1>;LH5, G5< ?5@2><C. �KOA=8B5, A<>3 ;8 1K 
?5@2K9 A>B@C4=8: 2K?>;=8BL 2AN @01>BC 4> ?>;C4=O, 5A;8 1K 
A =0G0;0 A<5=K @01>B0; >48=.

'2;5:0B5;L=0O <0B5<0B8:0

ИAA;54C5<, >1>1I05<, 45;05< 2K2>4K

ИAA;54>20B5;LA:>5 7040=85.  >6=> ;8 =09B8 <=>65AB2> 
7=0G5=89 DC=:F88, 5A;8: 0) ?>AB@>8BL 55 3@0D8:; 1) @5H8BL 
C@02=5=85, 7040NI55 DC=:F8N >B=>A8B5;L=> 0@3C<5=B0? #>-
?@>1C9B5 ?@8<5=8BL C:070==K5 ?@85<K 4;O =0E>645=8O <=>-

65AB20 7=0G5=89 DC=:F88 y
x

= −1 3.  "1>1I8B5 @57C;LB0B.

�>B>28<AO : >;8<?8040<

1. �535=40@=0O H:>;0 #8D03>@0 A@548 ?@>G8E 7040G 70-
=8<0;0AL =0E>645=85< F5;>G8A;5==KE ?@O<>C3>;L=KE B@5-
C3>;L=8:>2. � G0AB=>AB8, ?8D03>@59FK =0H;8 15A:>=5G=K5 
A5@88 (=5 2A5) B@>5: =0BC@0;L=KE G8A5; (a; b; c), 4;O :>B>@KE 
42 + b2 = c2. %CI5AB2C5B ;8 F5;>G8A;5==K9 ?@O<>C3>;L=K9 
B@5C3>;L=8:, >48= 87 :0B5B>2 :>B>@>3> @025= 2019?

2. � 10AA59=C ?>42545=K G5BK@5 B@C1K, ?@8G5< ?@>?CA:-
=0O A?>A>1=>ABL G5B25@B>9 B@C1K 2 420 @070 2KH5 ?@>?CA:=>9 
A?>A>1=>AB8 ?5@2>9 B@C1K, 0 ?@>?CA:=0O A?>A>1=>ABL B@5BL59 
B@C1K 2 420 @070 2KH5 ?@>?CA:=>9 A?>A>1=>AB8 2B>@>9 B@C-
1K. � ?5@2K9 45=L 10AA59= 70?>;=O;AO 42C<O B@C10<8 � ?5@-
2>9 8 B@5BL59 � 40 <8=, 0 2> 2B>@>9 45=L � 2B>@>9 8 G5B-
25@B>9 � 50 <8=. "?@545;8B5 <0:A8<0;L=>5 8 <8=8<0;L=>5 
2@5<O 70?>;=5=8O 10AA59=0 42C<O B@C10<8. 

3. !0 @5:5 @0A?>;>65=K =0A5;5==K5 ?C=:BK A 8 B. "4=>-
2@5<5==> 87 MB8E ?C=:B>2 =02AB@5GC 4@C3 4@C3C >B?@02;ONB-
AO 420 >48=0:>2KE :0B5@0, >1<5=820NBAO ?>GB>9 8 2>72@0I0-
NBAO >1@0B=>. �0B5@, 2KH54H89 87 ?C=:B0 A, 2>72@0I05BAO 
>1@0B=> G5@57 1 G ?>A;5 2KE>40. �A;8 1K MB>B :0B5@ >B?@0-
28;AO =0 15 <8= @0=LH5 :0B5@0, 2KH54H53> 87 ?C=:B0 B, B> 
2AB@5G0 ?@>87>H;0 1K =0 @02=>< @0AAB>O=88 >B >1>8E ?C=:-
B>2. '5@57 :0:>5 2@5<O 2>72@0I05BAO >1@0B=> :0B5@, 2KH54-
H89 87 ?C=:B0 B? 
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§ 14. Ч8A;>20O ?>A;54>20B5;P=>ABP

4.1. !0948B5 >1;0ABL >?@545;5=8O DC=:F88: 
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3 22
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x
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.

4.2. �;O DC=:F88 f(x) = x3 − 3x 2KG8A;8B5 f(2); f(0,5); f(0); 

f(100). 

4.3. �0409B5 0=0;8B8G5A:8 DC=:F8N: :064><C 459AB28-

B5;L=><C G8A;C AB028BAO 2 A>>B25BAB285 AC<<0 MB>3> G8A;0 8 

53> :204@0B0.

� 687=8 <K G0AB> 2AB@5G05<AO A DC=:F8O<8, >1;0ABLN 

>?@545;5=8O :>B>@KE O2;O5BAO <=>65AB2> =0BC@0;L=KE 

G8A5;. !0?@8<5@, AB>8<>ABL ?@>5740 2 ?@83>@>4=>< B@0=A?>@B5 
7028A8B >B 40;L=>AB8 ?>574:8 8 70405BAO DC=:F859 s(n), 345 
0@3C<5=B>< DC=:F88 O2;O5BAO =0BC@0;L=>5 G8A;> n. &0:, 

5A;8 ?@83>@>4=0O B5@@8B>@8O @0745;5=0 =0 G5BK@5 7>=K, B> 

:064>9 7>=5 A>>B25BAB2C5B >?@545;5==0O AB>8<>ABL. "1KG=> 

>=0 C:07K205BAO 2 B01;8F5. 

!><5@ 7>=K 1 2 3 4

%B>8<>ABL ?@>5740, @. 0,8 1,2 2 2,5

(C=:F8O AB>8<>AB8 ?@>5740 7040=0 B01;8G=>, >1;0ABLN 

>?@545;5=8O DC=:F88 O2;O5BAO <=>65AB2> =0BC@0;L=KE G8-

A5; D = {1; 2; 3; 4}. � B0:>< A;CG05 3>2>@OB, GB> @0AA<0B@820-
5BAO DC=:F8O =0BC@0;P=>3> 0@3C<5=B0, 8;8 G8A;>20O ?>A;5-

4>20B5;P=>ABP. 

#@8<5@>< G8A;>2>9 ?>A;54>20B5;L=>AB8 O2;O5BAO ?>A;5-
4>20B5;L=>ABL ?>;>68B5;L=KE G5B=KE G8A5;: 2; 4; 6; 8; � . 

'8A;> 2 � ?5@2K9 G;5= ?>A;54>20B5;L=>AB8, G8A;> 4 � 2B>-
@>9 8 B. 4. /A=>, GB> =0 5-< <5AB5 1C45B G8A;> 10 (?OBK9 G;5= 

?> A;54>20B5;L=>AB8), 0 =0 100-< � G8A;> 200 (A>BK9 G;5= ?>-
A;54>20B5;L=>AB8). 

�I5 >48= ?@8<5@ � ?>A;54>20B5;L=>ABL G8A5;, >1@0B=KE 

=0BC@0;L=K< G8A;0<: 1

1
;  1

2
;  1

3
;  � . !0 n-< <5AB5 70?8H5BAO 
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G8A;> 1

n
,  :>B>@>5 O2;O5BAO n-< G;5=>< 40==>9 ?>A;54>20B5;L-

=>AB8.

#>A;54>20B5;L=>AB8 <>3CB 1KBL :>=5G=O<8 8 15A:>=5G-

=O<8. !0?@8<5@, ?>A;54>20B5;L=>ABL 42C7=0G=KE G8A5; 10; 

11; �; 99 O2;O5BAO :>=5G=>9, B0: :0: A>45@68B :>=5G=>5 G8A-
;> G;5=>2. � ?>A;54>20B5;L=>ABL =5G5B=KE =0BC@0;L=KE G8-

A5; � 15A:>=5G=0O.

�?@545;5=85. Ч8A;>2>9 ?>A;54>20B5;P=>ABPN =07K20-
5BAO DC=:F8O, >?@545;5==0O =0 <=>65AB25 N =0BC@0;L=KE 

G8A5;, B. 5. 7028A8<>ABL, ?@8 :>B>@>9 :064><C =0BC@0;L-
=><C G8A;C AB028BAO 2 A>>B25BAB285 548=AB25==>5 459AB28-

B5;L=>5 G8A;>.

'8A;0, >1@07CNI85 ?>A;54>20B5;L=>ABL (7=0G5=8O DC=:-
F88), =07K20NBAO G;5=0<8 ?>A;54>20B5;L=>AB8. "=8 70?8AK-
20NBAO 1C:20<8 A 8=45:A0<8, >1>7=0G0NI8<8 =><5@ G;5=0 
?>A;54>20B5;L=>AB8: f1 � ?5@2K9 G;5= ?>A;54>20B5;L=>AB8, 
f2 � 2B>@>9 G;5= ?>A;54>20B5;L=>AB8, �, fn � n-9 G;5= ?>A;5-
4>20B5;L=>AB8. #>A;54>20B5;L=>ABL A n-< G;5=>< fn >1>7=0G0-
5BAO (fn). �;O >1>7=0G5=8O ?>A;54>20B5;L=>AB8 <>6=> 8A?>;L-
7>20BL ;N1CN 1C:2C ;0B8=A:>3> 0;D028B0. !0?@8<5@, ?>A;5-
4>20B5;L=>ABL (an) 8<55B 284 a1; a2; �; an; � .
�A;8 (An) � ?>A;54>20B5;L=>ABL =5G5B=KE =0BC@0;L-

=KE G8A5; 1; 3; 5; 7; �, B> c1 = 1; c2 = 3; c3 = 5; �; c6 = 11; 
c100 = 199; � .
#>A;54>20B5;L=>AB8, B0: 65 :0: 8 DC=:F88, <>3CB 1KBL 

7040=K @07;8G=K<8 A?>A>10<8. 
�=0;8B8G5A:89 A?>A>1 � MB> 7040=85 ?>A;54>20B5;L=>AB8 

A ?><>ILN D>@<C;K 55 n-3> G;5=0. !0?@8<5@, ?>A;54>20B5;L-
=>ABL G5B=KE =0BC@0;L=KE G8A5; <>6=> 7040BL A ?><>ILN 
D>@<C;K an = 2n, 0 ?>A;54>20B5;L=>ABL G8A5;, >1@0B=KE =0BC-

@0;L=K< G8A;0<, 70405BAO D>@<C;>9 bn n
= 1 .  

% ?><>ILN D>@<C;K n-3> G;5=0 <>6=> =09B8 ;N1>9 G;5= 

?>A;54>20B5;L=>AB8.

!0?@8<5@, ?CABL ?>A;54>20B5;L=>ABL (а?) 7040=0 D>@<C;>9 

а? = (−1)?  10, B>340 
a1

11 10 10= − = −( ) ;  a2
21 10 10= − =( ) ;  �; 

a100
1001 10 10= − =( ) .
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'B>1K =09B8 =5:>B>@K9 G;5= ?>A;54>20B5;L=>AB8 A ?><>-
ILN D>@<C;K n-3> G;5=0, =C6=> 2<5AB> n ?>4AB028BL 2 D>@-

<C;C =0BC@0;L=>5 G8A;>, @02=>5 =><5@C 8A:><>3> G;5=0 (8=-

45:AC 2 53> >1>7=0G5=88). 

�;O 7040=8O ?>A;54>20B5;L=>AB59 G0AB> 8A?>;L7C5BAO @5-

:C@@5=B=O9 A?>A>1 (>B ;0B. recurrentis � в>7в@аMаNM89-

AO). "= 70:;NG05BAO 2 2KG8A;5=88 A;54CNI8E G;5=>2 

?>A;54>20B5;L=>AB8 ?> ?@54K4CI8<.

!0?@8<5@, CA;>28O а1 = 3 8 а? + 1 = (? + 1)  а? >?@545;O-

NB 15A:>=5G=CN ?>A;54>20B5;L=>ABL: а2 = 2  а1, B. 5. 
а2 = 2  3 = 6; а3 = 3  6 = 18; а4 = 4  18 = 72; � .

�@8<5@. !0948B5 =5A:>;L:> G;5=>2 ?>A;54>20B5;L=>A-
B8 (b?), 345 b1 = 1; b2 = 1 8 bn + 2 = bn + bn + 1.

 5L5=85. b b b3 1 2 1 1 2= + = + = ;  b b b4 2 3 1 2 3= + = + = ;

b5 = 2 + 3 = 5; � .

�0?8H5< =5A:>;L:> G;5=>2 MB>9 ?>A;54>20B5;L=>AB8 

2 @O4: 1; 1; 2; 3; 5; � .

#>;CG5==CN ?>A;54>20B5;L=>ABL G8A5; =07K20NB ?>A;5-

4>20B5;P=>ABPN (81>=0GG8 ?> 8<5=8 8B0;LO=A:>3> <0-
B5<0B8:0 �5>=0@4> (81>=0GG8 (1180�1240).

(>@<C;0 n-3> G;5=0 ?>A;54>20B5;P=>AB8

1. #>A;54>20B5;L=>ABL (х?) 70-
40=0 D>@<C;>9 n-3> G;5=0 

x nn = −2 12 .  !0948B5: x1;  

x2 ;  x6 ;  xk ;  xk +1;  x k2 1+ .

x1
22 1 1 1= − = ;  x2

22 2 1 7= − = ;  

x6
22 6 1 71= − = ;  x kk = −2 12 ;

x k k kk + = + − = + +1
2 22 1 1 2 4 1( ) ;

x k k kk2 1
2 22 2 1 1 8 8 1+ = + − = + +( ) .

2. #>A;54>20B5;L=>ABL 7040=0 

D>@<C;>9 n-3> G;5=0 

an = 3 − 2n.

/2;O5BAO ;8 G;5=>< MB>9 

?>A;54>20B5;L=>AB8 G8A;>: 

0) −2; 1) −7? 

�;O B>3> GB>1K >?@545;8BL, O2;O5B-
AO ;8 G8A;> G;5=>< ?>A;54>20B5;L-

=>AB8, =C6=> >?@545;8BL, 8<55B ;8 

=0BC@0;L=K5 :>@=8 C@02=5=85: 
0) −2 = 3 − 2n, n = 2,5 ∉ N, 

7=0G8B, G8A;> −2 =5 O2;O5BAO G;5-
=>< ?>A;54>20B5;L=>AB8;

1) −7 = 3 − 2n, n = 5 ∈ N, 

7=0G8B, G8A;> −7 O2;O5BAO G;5=>< 

?>A;54>20B5;L=>AB8 A =><5@>< 5.
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3*. �;O :0:8E G;5=>2 ?>-

A;54>20B5;L=>AB8 (х?), 7040=-

=>9 D>@<C;>9 n-3> G;5=0 

x n nn = + −2 3 4,  2K?>;=O5BAO 

=5@025=AB2> xn 0?

#>4AB028< 2 =5@025=AB2> x?  0 2K-

@065=85 4;O n-3> G;5=0, ?>;CG8< 

n n2 3 4 0+ − .

$5H5=85 ?>;CG5==>3> :204@0B=>3> 

=5@025=AB20 5ABL >B@57>: [−4; 1], 

2K15@5< 87 MB>3> >B@57:0 B>;L:> 

=0BC@0;L=K5 G8A;0, ?>;CG8< n = 1. 

�=0G8B, 40==>5 =5@025=AB2> 2K?>;-

=O5BAO B>;L:> 4;O ?5@2>3> G;5=0 
?>A;54>20B5;L=>AB8.

 5:C@@5=B=O9 A?>A>1 7040=8O ?>A;54>20B5;P=>AB8

4*. �0?8H8B5 5 ?5@2KE G;5-
=>2 ?>A;54>20B5;L=>AB8 (а?), 

5A;8 a1 8= − ,  a an n+ = +1 5.

a1 8= − ;  a a2 1 5 8 5 3= + = − + = − ;

a3 3 5 2= − + = ;  a4 2 5 7= + = ;

a5 7 5 12= + = .

5*. �0?8H8B5 =5A:>;L:> ?5@-

2KE G;5=>2 ?>A;54>20B5;L =>A -

B8 (bn), 5A;8 b1 = 8, b bn n+ = −1 .

�0409B5 MBC ?>A;54>20B5;L-

=>ABL D>@<C;>9 n-3> G;5=0. 

b b2 1 8= − = − ;  b b3 2 8= − = ; .�  #>-

;CG8< A;54CNICN ?>A;54>20B5;L-
=>ABL: 8; −8; 8; −8; � . !0 =5G5B=KE 
<5AB0E MB>9 ?>A;54>20B5;L=>AB8 
AB>OB G;5=K, @02=K5 G8A;C 8, 0 =0 
G5B=KE � G8A;C −8, 7=0G8B, D>@<C-
;0 n-3> G;5=0 8<55B 284 

bn
n= − +( ) .1 81

1. �0:>9 G;5= ?>A;54>20B5;L=>AB8 (а?) A;54C5B 70 G;5=><:

0) a4 ;  1) ak ;  2) ak + 3 ;  3) a k2 ;  4) a k2 1+ ?

2. �0:>9 G;5= ?>A;54>20B5;L=>AB8 (а?) ?@54H5AB2C5B G;5=C: 

0) a6 ;  1) am ;  2) am − 2 ;  3) a m2 ;  4) a m2 1+ ?

4.4. !07>28B5 7 ?5@2KE G;5=>2 ?>A;54>20B5;L=>AB8 ?@>-
ABKE G8A5;.

4.5. �0?8H8B5 5 ?5@2KE G;5=>2 ?>A;54>20B5;L=>AB8:

0) =0BC@0;L=KE G8A5;, :@0B=KE G8A;C 5;
1) 42C7=0G=KE G8A5;, :@0B=KE 10;
2) :C1>2 =0BC@0;L=KE G8A5;.
�>=5G=K<8 8;8 15A:>=5G=K<8 O2;ONBAO MB8 ?>A;54>20-

B5;L=>AB8?
4.6. �0?8H8B5 5 ?5@2KE G;5=>2 ?>A;54>20B5;L=>AB8 :204-

@0B>2 =0BC@0;L=KE G8A5;. !07>28B5 ?5@2K9, H5AB>9, ?OB=04-
F0BK9, A>BK9 8 n-9 G;5=K MB>9 ?>A;54>20B5;L=>AB8.
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4.7. !0948B5 3 ?5@2KE G;5=0 ?>A;54>20B5;L=>AB8 (A?), 70-
40==>9 D>@<C;>9 n-3> G;5=0: 
0) c nn = + 5;  1) c nn = −2 3 ;

2) c nn = −2 1;  3) cn
n= −3 .

4.8. %@02=8B5 2B>@>9, ?OBK9 8 4204F0BK9 G;5=K ?>A;54>-
20B5;L=>AB8 (C?), 7040==>9 D>@<C;>9 n-3> G;5=0: 

0) y nn = −5 1;  1) yn
n=

100
;

2) y nn = +2 7;  3) y nn

n
= −( )

+
1

1
.

4.9. #>A;54>20B5;L=>ABL (а?) 7040=0 D>@<C;>9 n-3> G;5=0 

an
n

n
=

+ 1
.  �0?8H8B5 4;O MB>9 ?>A;54>20B5;L=>AB8 а1; a4; a11; 

ak; аk + 3.

4.10. !0948B5 70:>=><5@=>ABL 8 ?@>4>;68B5 ?>A;54>20-
B5;L=>ABL G8A5;:

0) 2; 5; 8; 11; �; 1) 1; 8; 27; 64; �;

2) −3; 3; −3; 3; �; 3) 1

11
;  1

12
;  1

13
;  1

14
;  � .

�0?8H8B5 D>@<C;C n-3> G;5=0 ?>A;54>20B5;L=>AB8, ?5@2K-
<8 G;5=0<8 :>B>@>9 O2;ONBAO 40==K5 G8A;0. �;O :064>9 87 
?>A;54>20B5;L=>AB59 =0948B5 55 A>BK9 G;5=.

4.11. %B>8<>ABL ?>574:8 2 B0:A8 2:;NG05B >?;0BC 2K7>20 
(5 @.) 8 >?;0BC :064>3> :8;><5B@0 ?CB8 (80 :.). �0?8H8B5 
D>@<C;C, ?> :>B>@>9 <>6=> 2KG8A;8BL AB>8<>ABL ?>574:8 
?@>BO65==>ABLN n :<. %:>;L:> 1C45B AB>8BL ?>574:0 4;8=>9 
5 :<; 7 :<? %:>;L:> :8;><5B@>2 A<>65B ?@>5E0BL =0 B0:A8 
?0AA068@, @0AAG8BK20NI89 ?>B@0B8BL =0 ?>574:C =5 1>;55 
10 @.?

4.12. #>A;54>20B5;L=>AB8 (а?), (b?) 8 (c?) 7040=K D>@<C;0<8 
n-3> G;5=0 an = 20n3 − 4; bn = −3n + 1; An = 2n4

 + 1. !0948B5 7=0G5-
=85 2K@065=8O a2 + b3 − c4.

4.13. �;O ?>A;54>20B5;L=>AB8 (b?), 7040==>9 D>@<C;>9 

n-3> G;5=0 bn

n
= − −( )3 2 ,  87 A;54CNI8E =5@025=AB2 2K15@8B5 

2A5 25@=K5 =5@025=AB20: 
0) b2 0;  1) b b3 4 ;  2) b b5 7 ;

3) b b4 6 ;  4) b b2 3 .

4.14. #>A;54>20B5;L=>ABL (b?) 7040=0 D>@<C;>9 ?-3> G;5=0 

bn = 9 − 6?. /2;O5BAO ;8 G;5=>< MB>9 ?>A;54>20B5;L=>AB8 G8A;>:
0) 0; 1) −51; 2) −18; 3) 12?
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4.15. #>A;54>20B5;L=>ABL (а?) 7040=0 D>@<C;>9 n-3> G;5=0 

a nn = −( )1

3
6

2
.  !0948B5 n, 5A;8 а? = 27.

4.16.  >6=> ;8 >?@545;8BL, O2;O5BAO ;8 G8A;> −44 G;5=>< 

?>A;54>20B5;L=>AB8, 7040==>9 D>@<C;>9 an = n2 − 24n − 69? 

"?@545;8B5, 5A;8 MB> 2>7<>6=>.

4.17. #>A;54>20B5;L=>AB8 (а?), (b?) 8 (A?) 7040=K D>@<C;0-
<8 n-3> G;5=0 a nn = −18 4;  b n nn = − +2 32 17;  c nn = −3 75.  %C-

I5AB2C5B ;8 2 :064>9 ?>A;54>20B5;L=>AB8 G;5=, @02=K9 50? 

�A;8 ACI5AB2C5B, =0948B5 53> =><5@.

4.18. #>A;54>20B5;L=>ABL (b?) 7040=0 D>@<C;>9 n-3> G;5=0 

b nn = −3 20.  "?@545;8B5: 
0) A:>;L:> >B@8F0B5;L=KE G;5=>2 A>45@68B 40==0O ?>A;5-

4>20B5;L=>ABL;
1) A:>;L:> G;5=>2, <5=LH8E 100, A>45@68B 40==0O ?>A;5-

4>20B5;L=>ABL.
4.19*. #>A;54>20B5;L=>ABL (k?) 7040=0 D>@<C;>9 n-3> G;5=0 

k n nn = − −2 8 1.  !0948B5 G8A;> G;5=>2 40==>9 ?>A;54>20B5;L-
=>AB8, <5=LH8E 19.

4.20*. #>A;54>20B5;L=>ABL (c?) 7040=0 D>@<C;>9 n-3> G;5=0 

c n nn = − + −2 32 402 .  !0948B5 =><5@0 G;5=>2 40==>9 ?>A;54>-
20B5;L=>AB8, 1>;LH8E 16.

4.21*. �0:8< A?>A>1>< 7040=0 ?>A;54>20B5;L=>ABL (p?)? �0-
?8H8B5 4 ?5@2KE G;5=0 ?>A;54>20B5;L=>AB8 (@?):
0) p1 5= ;  p pn n+ = −1 7;

1) p1 3= ;  p pn n+ = −1 5 ;

2) p1 3= − ;  p2 2= ;  p p pn n n+ += −2 1 2 ;

3) p1 1= ;  p2 5= ;  p p pn n n+ += −2
2

1.

4.22. �0?8H8B5 6 ?5@2KE G;5=>2 ?>A;54>20B5;L=>AB8 =5-
G5B=KE =0BC@0;L=KE G8A5;. !07>28B5 ?5@2K9, ?OBK9, 4204-
F0BK9, A>BK9 8 n-9 G;5=K MB>9 ?>A;54>20B5;L=>AB8.

4.23. !0948B5 4 ?5@2KE G;5=0 ?>A;54>20B5;L=>AB8 (b?), 70-
40==>9 D>@<C;>9 n-3> G;5=0: 

0) b nn = − 7;  1) b nn = +6 1;

2) b nn = −3 2 ;  3) bn
n= 2 .
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4.24. !0948B5 B@5B89 8 45AOBK9 G;5=K ?>A;54>20B5;L=>A-
B8 (x?), 7040==>9 D>@<C;>9 n-3> G;5=0: 

0) x nn = −6 7 ;  1) xn n
= 60 ;

2) x nn = 5 2 ;  3) x nn

n
= −( ) +( )1 1 .

4.25. #>A;54>20B5;L=>ABL (c?) 7040=0 D>@<C;>9 n-3> G;5=0 

c nn = −8 1.  �0?8H8B5 4;O 40==>9 ?>A;54>20B5;L=>AB8 c1;  c5 ;  

c10 ;  c m2 ;  cm − 4 .

4.26. !0948B5 70:>=><5@=>ABL 8 ?@>4>;68B5 ?>A;54>20-
B5;L=>ABL G8A5;:

0) −3; −5; −7; −9; �; 1) 1

9

1

3
1 3; ; ; ; .�  

�0?8H8B5 D>@<C;C n-3> G;5=0 ?>A;54>20B5;L=>AB8, ?5@2K-

<8 G;5=0<8 :>B>@>9 O2;ONBAO 40==K5 G8A;0. �;O :064>9 87 
?>A;54>20B5;L=>AB59 =0948B5 55 A54L<>9 G;5=.

4.27. �80B;>=8AB ?@>E>48B 48AB0=F8N 2 5 :<. �0 :06-

4K9 =5B>G=K9 2KAB@5; 5<C ?@8E>48BAO 1560BL 5I5 150 <. 

�0?8H8B5 D>@<C;C, ?> :>B>@>9 <>6=> 2KG8A;8BL «;8H=89» 

?CBL, :>B>@K9 ?@845BAO ?@>9B8 180B;>=8ABC, 5A;8 >= A45;05B 
? =5B>G=KE 2KAB@5;>2. !0 A:>;L:> <5B@>2 1>;LH5 ?;0=8@C5<>9 

48AB0=F88 ?@>945B 180B;>=8AB, 2K?>;=82H89 3 =5B>G=KE 

2KAB@5;0; 5 =5B>G=KE 2KAB@5;>2? 

4.28. #>A;54>20B5;L=>AB8 (а?), (b?), (A?) 8 (k?) 7040=K D>@-

<C;0<8 n-3> G;5=0 a nn = −3 3;  bn
n= −3 ;  c nn = +2 1;  kn n

=
−

15

1
.  

!0948B5 7=0G5=85 2K@065=8O a b c k2 3 5 6+ + − .  

4.29. #>A;54>20B5;L=>ABL (d?) 7040=0 D>@<C;>9 n-3> G;5-
=0 d nn = −2 12 .  /2;O5BAO ;8 G;5=>< MB>9 ?>A;54>20B5;L=>AB8 

G8A;>: 
0) −1; 1) 31; 2) 99; 3) 199?

4.30. !0948B5 =><5@ G;5=0 ?>A;54>20B5;L=>AB8 (bn), 7040=-

=>9 D>@<C;>9 b nn = −( )0 25 18
2

, ,  @02=>3> 144.

4.31. #>A;54>20B5;L=>ABL 7040=0 D>@<C;>9 a n nn = − +2 12 9.  

!0948B5, ?>4 :0:8< =><5@>< =0E>48BAO G;5= ?>A;54>20B5;L-
=>AB8, @02=K9 22.

4.32. #>A;54>20B5;L=>ABL (х?) 7040=0 D>@<C;>9 n-3> G;5=0 

x nn = −100 7 .  "?@545;8B5, A:>;L:> ?>;>68B5;L=KE G;5=>2 

A>45@68B 40==0O ?>A;54>20B5;L=>ABL.
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4.33*. #>A;54>20B5;L=>ABL (а?) 7040=0 D>@<C;>9 n-3> G;5-
=0 a n nn = − −2 6 3.  !0948B5 =><5@0 G;5=>2 40==>9 ?>A;54>20-
B5;L=>AB8, =5 ?@52>AE>4OI8E 4.

4.34*. �0?8H8B5 4 ?5@2KE G;5=0 ?>A;54>20B5;L=>AB8 (а?), 

7040==>9 @5:C@@5=B=>: 

0) a a an n1 13 5 1= = −+, ;  1) a a a an n n1 1
23= = ++, .

4.35. #>AB@>9B5 3@0D8: DC=:F88 f x
x

( ) = − 6  8 =0948B5:

0) f(−3) 8 f(18);

1) 7=0G5=8O 0@3C<5=B0, ?@8 :>B>@KE 7=0G5=85 DC=:F88 

@02=> 12;

2) 7=0G5=8O 0@3C<5=B0, ?@8 :>B>@KE DC=:F8O ?@8=8<05B 
>B@8F0B5;L=K5 7=0G5=8O;

3) ?@><56CB:8 2>7@0AB0=8O DC=:F88.

4.36. $5H8B5 A8AB5<C C@02=5=89 
x y

x y

2 12 6

4 2

− =

+ = −

§
¨
©

,

.
 

4.37. '?@>AB8B5 2K@065=85 1 2 2

2
+ +

»
½¼

¿
ÁÀ +

x

y

x

y

y

y x
.  

4.38. '8A;8B5;L >1K:=>25==>9 4@>18 =0 4 <5=LH5 7=0<5-
=0B5;O. �A;8 8 G8A;8B5;L, 8 7=0<5=0B5;L MB>9 4@>18 C<5=L-
H8BL =0 3, B> ?>;CG8BAO 4@>1L, @02=0O 0,75. !0948B5 ?5@2>-
=0G0;L=CN 4@>1L.

§ 15. �@8D<5B8G5A:0O ?@>3@5AA8O

4.39. $5H8B5 C@02=5=85 2,24x − 6,6 = 38,2.

4.40. (C=:F8O 7040=0 D>@<C;>9 f x x x( ) .= −3 2  �K-

G8A;8B5:
0) f(4); 1) f 1

9( );  2) f(0,01).

4.41. !0948B5 2A5 7=0G5=8O 0@3C<5=B0, ?@8 :>B>@KE 7=0-
G5=85 DC=:F88 f x x( ) = 2  @02=>:

0) 7; 1) 0,04; 2) 1 7

9
.

4.42. !0948B5 A@54=55 0@8D<5B8G5A:>5 G8A5;:

0) 12 8 24; 1) 5; 7 8 9.
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$0AA<>B@8< 7040GC. � 3>@=>9 <5AB=>AB8 B5<?5@0BC@0 2>7-
4CE0 ;5B>< ?@8 ?>4J5<5 =0 :064K5 100 < 2 A@54=5< ?>-

=8605BAO =0 0,7 °%. ' ?>4=>68O 3>@K B5<?5@0BC@0 @02=0 

26 °%. !0948B5 B5<?5@0BC@C 2>74CE0 =0 2KA>B5 100 <; 200 <; 

300 <. 

 5L5=85. &5<?5@0BC@0 2>74CE0 =0 2KA>B5 100 < @02=0 

26 °% − 0,7 °% = 25,3 °%. !0 2KA>B5 200 < B5<?5@0BC@0 1C-

45B @02=0 25,3 °% − 0,7 °% = 24,6 °%, 0 =0 2KA>B5 300 < � 

24,6 °% − 0,7 °% = 23,9 °%. 

�Bв5B: 25,3 °%; 24,6 °%; 23,9 °%.

$5H0O 7040GC, <K ?>;CG8;8 ?>A;54>20B5;L=>ABL 26; 25,3; 

24,6; � . �064K9 G;5= MB>9 ?>A;54>20B5;L=>AB8 @025= ?@5-
4K4CI5<C, A;>65==><C A G8A;>< −0,7.  =>385 ?@0:B8G5A:85 
7040G8 ?@82>4OB : ?>A;54>20B5;L=>ABO< B0:>3> 2840. "=8 =0-
7K20NBAO а@ифмеBичеAкими ?@>г@еAAиями (>B ;0B. progres-

sion � 4в865=85 в?5@54).

�?@545;5=85. �@8D<5B8G5A:>9 ?@>3@5AA859 =07K205BAO 

G8A;>20O ?>A;54>20B5;L=>ABL, :064K9 G;5= :>B>@>9, =0-
G8=0O A> 2B>@>3>, @025= ?@54K4CI5<C G;5=C, A;>65==><C 

A >4=8< 8 B5< 65 4;O 40==>9 ?>A;54>20B5;L=>AB8 G8A-
;><, B. 5.

an + 1 = an + d, 345 n ∈ N, d ∈ R.

'8A;> d =07K205BAO @07=>ABPN 0@8D<5B8G5A:>9 ?@>-

3@5AA88.

�7 @025=AB20 an + 1 = an + d A;54C5B, GB> d = an + 1 − an.

'B>1K 7040BL 0@8D<5B8G5A:CN ?@>3@5A-
A8N (а?), 4>AB0B>G=> 7040BL 55 ?5@2K9 G;5= a1 

8 @07=>ABL d.

!0?@8<5@, 5A;8 a1 = 3, d = 4, B> ?>;CG8BAO 0@8D<5B8G5-
A:0O ?@>3@5AA8O 3; 7; 11; 15; � .

�A;8 a1 = 2, d = −3, B> 0@8D<5B8G5A:0O ?@>3@5AA8O 8<55B 
284 2; −1; −4; −7; −10; � .

�A;8 a1 = −7, d = 0, B> 2A5 G;5=K 0@8D<5B8G5A:>9 ?@>3@5A-
A88 @02=K <564C A>1>9: −7; −7; −7; −7; � .

'B>1K 2KG8A;8BL ;N1>9 G;5= 0@8D<5B8G5A:>9 ?@>3@5A-
A88, =5 2KG8A;OO 2A5 ?@54K4CI85 G;5=K, 8A?>;L7CNB D>@<C-

;C n-3> G;5=0 0@8D<5B8G5A:>9 ?@>3@5AA88

а? = а1 + (? − 1)d.

a a dn n+ = +1
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�K2545< MBC D>@<C;C. �A;8 (an) � 0@8D<5B8G5A:0O ?@>-
3@5AA8O A @07=>ABLN d, B>, 8A?>;L7CO >?@545;5=85, ?>;C-

G8< 25@=K5 @025=AB20: 

a2 = a1 + d;  a3 = a2 + d;  a4 = a3 + d; �;

an − 1 = an − 2 + d;  an = an − 1 + d.

%;>68< MB8 @025=AB20:
a2 = a1 + d

a3 = a2 + d

a4 = a3 + d

+ �

an − 1 = an − 2 + d

an = an − 1 + d

a a a a an n2 3 4 1+ + + + +−�  = 

= a a a a a d d dn n

n

1 2 3 2 1

1

+ + + + + + + + +− −
−

� �
 @07

ñ òôô óôô .

#>A;5 C?@>I5=8O ?>;CG8<: 

a a d d dn

n

= + + + +

−
1

1

�
 @07

ñ òôô óôô .

&0: :0: G8A;> A;0305<KE d @02=> n − 1, B> @025=AB2> ?@8-

<5B 284
an = a1 + (n − 1)d.

#>;CG8;8 D>@<C;C n-3> G;5=0 0@8D<5B8G5A:>9 ?@>3@5A-
A88 (an).

(>@<C;0 n-3> G;5=0 0@8D<5B8G5A:>9 

?@>3@5AA88 (an) ?>72>;O5B 2KG8A;8BL 

;N1>9 G;5= ?@>3@5AA88, 7=0O 55 ?5@2K9 

G;5= a1, =><5@ G;5=0 n 8 @07=>ABL ?@>-
3@5AA88 d.

�@8<5@ 1. #>A;54>20B5;L=>ABL (an) � 0@8D<5B8G5A:0O ?@>-
3@5AA8O, a1 = 2, d = 2,5. !0948B5 100-9 G;5= ?@>3@5AA88.

 5L5=85. #> D>@<C;5 n-3> G;5=0 ?>;CG8<: 

a100 = a1 + (100 − 1)d = 2 + 99  2,5 = 249,5.

�Bв5B: 249,5.

�@8<5@ 2. #>A;54>20B5;L=>ABL (an) � 0@8D<5B8G5A:0O ?@>-
3@5AA8O, a1 = 3, d = 2,5. /2;O5BAO ;8 G;5=>< MB>9 ?@>3@5AA88 

G8A;>: 0) 168; 1) 201?

a a n dn = + −1 1( )
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 5L5=85. 0) #> CA;>28N an = 168, a1 = 3, d = 2,5. #>4AB028< 

MB8 7=0G5=8O 2 D>@<C;C n-3> G;5=0 an = a1 + (n − 1)d 8 ?>;C-

G8< C@02=5=85 168 = 3 + (n − 1)  2,5. $5H82 53>, ?>;CG8<, GB> 

n = 67 � :>@5=L C@02=5=8O. &0: :0: 67 � =0BC@0;L=>5 G8A;>, 

B> G8A;> 168 O2;O5BAO G;5=>< MB>9 ?@>3@5AA88 A =><5@>< 67.

1) #>4AB028< 7=0G5=8O an = 201, a1 = 3, d = 2,5 2 D>@-

<C;C n-3> G;5=0 an = a1 + (n − 1)d 8 ?>;CG8< C@02=5-
=85 201 = 3 + (n − 1)  2,5. $5H8< 53>: 201 = 3 + (n − 1)  2,5; 

198 = 2,5(n − 1); 79,2 = n − 1; n = 80,2. &0: :0: :>@5=L C@02=5-
=8O 80,2 � =5 =0BC@0;L=>5 G8A;>, B> G8A;> 201 =5 O2;O5BAO 

G;5=>< MB>9 ?@>3@5AA88. 

�Bв5B: 0) G8A;> 168 O2;O5BAO G;5=>< MB>9 ?@>3@5AA88;

1) G8A;> 201 =5 O2;O5BAO G;5=>< MB>9 ?@>3@5AA88.

)0@0:B5@8AB8G5A:>5 A2>9AB2> 

0@8D<5B8G5A:>9 ?@>3@5AA88

� 0@8D<5B8G5A:>9 ?@>3@5AA88 :06  -

4K9 5e G;5=, =0G8=0O A> 2B>@>3>, @0-
25= A@54=5<C 0@8D<5B8G5A:><C ?@5 4K -

4CI53> 8 ?>A;54CNI53> (A>A54 =8E A =8<) 

G;5=>2, B. 5. an

n na a
=

− ++1 1

2
 ?@8 ?  2.

Д>:а7аB5;ьABв>. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) 4;O 

G;5=0 an 70?8H5< ?> D>@<C;5 n-3> G;5=0 ?@54K4CI89 8 

?>A;54CNI89 G;5=K, B. 5. an − 1 8 an + 1:

an − 1 = a1 + d(n − 2),   an + 1 = a1 + dn.

!0945< 8E A@54=55 0@8D<5B8G5A:>5: 

a an n− ++1 1

2
 = 

a d n a dn1 12

2

+ − + +( )
 = 

2 2 1

2

1a d n+ −( )
 =

= a1 + d(n − 1) = an.

%?@0254;82> 8 >1@0B=>5 CB25@645=85: 

eA;8 2 ?>A;54>20B5;L=>AB8 :064K9 5e G;5=, =0G8=0O A> 

2B>@>3>, @025= A@54=5<C 0@8D<5B8G5A:><C ?@54K4CI53> 8 

?>A;54CNI53> (A>A54=8E A =8<) G;5=>2, B> ?>A;54>20B5;L=>ABL 

O2;O5BAO 0@8D<5B8G5A:>9 ?@>3@5AA859.

an

n na a
=

− ++1 1

2
 

?@8 ?  2
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Д>:а7аB5;ьABв>. #CABL 2 =5:>B>@>9 G8A;>2>9 ?>A;54>-
20B5;L=>AB8 (an) :064K9 5e G;5=, =0G8=0O A> 2B>@>3>, 

@025= A@54=5<C 0@8D<5B8G5A:><C ?@54K4CI53> 8 ?> A;5-

4CNI53> G;5=>2, B. 5. 
a an n− ++1 1

2
.  &>340 2an = an − 1 + an + 1, 

an − an − 1 = an + 1 − an, 7=0G8B, @07=>ABL :064>3> 5e G;5=0 A 
?@54K4CI8< G;5=>< 5ABL >4=> 8 B> 65 G8A;>. "1>7=0G8< 

53> d, ?>;CG8< an + 1 − an = d ?@8 ;N1>< =0BC@0;L=>< n, 

A;54>20B5;L=>, an + 1 = an + d. �=0G8B, ?> >?@545;5=8N 

?>A;54>20B5;L=>ABL (an) � 0@8D<5B8 G5A:0O ?@>3@5AA8O.

"10 CB25@645=8O <>6=> >1J548=8BL 2 >4=>, :>B>@>5 
=07K205BAO E0@0:B5@8AB8G5A:8< A2>9AB2>< 0@8D<5B8G5A:>9 

?@>3@5AA88:

G8A;>20O ?>A;54>20B5;L=>ABL O2;O5BAO 0@8D<5B8G5A:>9 

?@> 3@5AA859 B>340 8 B>;L:> B>340, :>340 :064K9 5e G;5=, 

=0G8=0O A> 2B>@>3>, @025= A@54=5<C 0@8D<5B8G5A:><C 

?@54K4CI53> 8 ?>A;54CNI53> G;5=>2: an

n na a
=

− ++1 1

2
.

�@8<5@ 3. #@>25@LB5, O2;O5BAO ;8 0@8D<5B8G5A:>9 ?@>-
3@5A A859 ?>A;54>20B5;L=>ABL, 7040==0O D>@<C;>9

an = 2n + 7.

 5L5=85. �0?8H5< 4;O an = 2n + 7 ?@54K4CI89 8 ?>A;5-
4CNI89 G;5=K ?>A;54>20B5;L=>AB8:

an − 1 = 2(n − 1) + 7 = 2n + 5;  an + 1 = 2(n + 1) + 7 = 2n + 9.

!0945< A@54=55 0@8D<5B8G5A:>5 MB8E G;5=>2:
( ) ( )2 5 2 9

2

n n+ + +
 = 

4 14

2

n +
 = 2n + 7 = an.

#> E0@0:B5@8AB8G5A:><C A2>9AB2C 0@8D<5B8G5A:>9 ?@>-
3@5AA88 ?>A;54>20B5;L=>ABL an = 2n + 7 O2;O5BAO 0@8D<5-
B8G5A:>9 ?@>3@5AA859.

�?@545;5=85 0@8D<5B8G5A:>9 ?@>3@5AA88

1. #>A;54>20B5;L=>ABL

2; 12; 22; �

O2;O5BAO 0@8D<5B8G5A:>9 

?@> 3@5AA859. #@>4>;68B5 
?> A;54>20B5;L=>ABL.

&0: :0: ?>A;54>20B5;L=>ABL O2;O5BAO 

0@8D<5B8G5A:>9 ?@>3@5AA859, B> =09-

45< 55 @07=>ABL d = 12 − 2 = 10. &>340 

:064K9 A;54CNI89 G;5= ?>A;54>20-
B5;L=>AB8 @025= ?@54K4CI5<C, A;>65=-

=><C A G8A;>< 10: 2; 12; 22; 32; 42; � .
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2. �725AB=K G;5=K 0@8D<5-
B8G5A:>9 ?@>3@5AA88: 

a6 = −2; a7 = 3. !0948B5 @07-
=>ABL MB>9 ?@>3@5AA88.

!0945< @07=>ABL 0@8D<5B8G5A:>9 

?@> 3@5AA88:

d = a? + 1 − a?; d = a7 − a6 = 3 − (−2) = 5.

(>@<C;0 n-3> G;5=0 0@8D<5B8G5A:>9 ?@>3@5AA88

3. #>A;54>20B5;L=>ABL (an) � 

0@8D<5B8G5A:0O ?@>3@5AA8O. 

!0948B5 4204F0BK9 G;5= ?@>-
3@5AA88, 5A;8 a1 = 3, d = 1,6.

#> D>@<C;5 n-3> G;5=0 0@8D<5B8G5A-
:>9 ?@>3@5AA88 an = a1 + (n − 1)d ?>;C-

G8<: a20 = 3 + (20 − 1)  1,6 = 33,4.

4. �0?8H8B5 D>@<C;C n-3> 

G;5=0 4;O 0@8D<5B8G5A:>9 

?@>3@5AA88 −15,5; −14,9; 

−14,3; � 8 =0948B5 55 4204-

F0BK9 G;5=.

#> CA;>28N a1 = −15,5, a2 = −14,9,

B>340 d = a2 − a1 = −14,9 − (−15,5) = 0,6. 

�0?8H5< D>@<C;C n-3> G;5=0 40==>9 

0@8D<5B8G5A:>9 ?@>3@5AA88, ?>4AB0-
282 2 D>@<C;C an = a1 + (n − 1)d 7=0G5-
=8O 4;O a1 8 d:

an = −15,5 + (n − 1)  0,6; 

an = 0,6n − 16,1.

#>4AB028< n = 20 2 D>@<C;C n-3> G;5-
=0 40==>9 0@8D<5B8G5A:>9 ?@>3@5A-
A88 8 =0945< 55 4204F0BK9 G;5=: 

a20 = 0,6  20 − 16,1 = −4,1.

5. � 0@8D<5B8G5A:>9 ?@>-

3@5AA88 (an) 8725AB=>, GB> 

a1 = −5,6; a2 = −4,8. '8A;> 16 

O2;O5BAO G;5=>< MB>9 ?@>-

3@5AA88. !0948B5 53> =><5@.

&0: :0: a1 = −5,6; a2 = −4,8, B>
d = a2 − a1 = −4,8 − (−5,6) = −4,8 + 5,6 = 0,8. 

#> CA;>28N an = 16.

�>A?>;L7C5<AO D>@<C;>9
an = a1 + (n − 1)d, B>340
16 = −5,6 + (n − 1)  0,8; 

16 = −5,6 + 0,8n − 0,8; 

16 = 0,8n − 6,4; 

22,4 = 0,8n; n = 28.

6. � 0@8D<5B8G5A:>9 ?@>-

3@5AA88 a6 = 8, a10 = 16. 

!0948B5 @07=>ABL ?@>3@5A-
A88 8 55 ?5@2K9 G;5=.

#> CA;>28N
a6 = a1 + 5d = 8, a10 = a1 + 9d = 16.

$5H8< A8AB5<C C@02=5=89 

a d

a d

1

1

5 8

9 16

+ =

+ =

§
¨
©

,

.
 

�KGB5< 87 2B>@>3> C@02=5=8O ?5@2>5, 

?>;CG8< 4d = 8, >B:C40 d = 2. #>4AB0-
28< d = 2 2 ?5@2>5 C@02=5=85 A8AB5-

<K, ?>;CG8< a1 = −2.
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)0@0:B5@8AB8G5A:>5 A2>9AB2> 0@8D<5B8G5A:>9 ?@>3@5AA88

7. !0948B5 2>AL<>9 G;5= 

0@8D<5B8G5A:>9 ?@>3@5AA88 

(an), 5A;8 a7 = 21, a9 = 29.

#> E0@0:B5@8AB8G5A:><C A2>9AB2C 

0@8D<5B8G5A:>9 ?@>3@5AA88

a
a a

n
n n

=
+− +1 1

2
,  B. 5. 

a
a a

8
7 9

2

21 29

2
25=

+
=

+
= .

8. #@8 :0:>< 7=0G5=88 x 

?>A;54>20B5;L=>ABL x − 1; 

4x − 9; 4x + 2 O2;O5BAO 0@8D-

<5B8G5A:>9 ?@>3@5AA859?

#> E0@0:B5@8AB8G5A:><C A2>9AB2C 

?@>3@5AA88 ?>A;54>20B5;L=>ABL O2;O -

5BAO 0@8D<5B8G5A:>9 ?@>3@5A A8 59, 

5A;8 :064K9 5e G;5=, =0G8 =0O 

A> 2B>@>3>, @025= A@54=5<C 0@8D<5 -
B8G5A:><C ?@54K4CI53> 8 ?>A;5-
4CNI53> G;5=>2:

4 9
1 4 2

2
x

x x− =
− + +( ) ( )

.

$5H8< ?>;CG5==>5 C@02=5=85:

8 18 5 1 3 19 6
1

3
x x x x− = + = =; ; .

1. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) n-9 G;5= 2KG8A;O5BAO ?> D>@<C;5: 

0) an = a1 + d; 1) an = a1 + nd;

2) an = a1 + (n − 1)d; 3) an = a1 + 2dn.

�K15@8B5 ?@028;L=K9 >B25B.

2. #>A;54>20B5;L=>ABL (an) O2;O5BAO 0@8D<5B8G5A:>9 ?@>3@5AA859, 

5A;8 4;O 2A5E G;5=>2 ?>A;54>20B5;L=>AB8, =0G8=0O A> 2B>@>3>, 2K?>;-

=O5BAO CA;>285:

0) an = an − 1 + an + 1; 1) an = an − 1 − an + 1;

2) an = an − 1  an + 1; 3) a
a a

n
n n

=
+− +1 1

2
.

�K15@8B5 ?@028;L=K9 >B25B.

4.43. �0==0O ?>A;54>20B5;L=>ABL O2;O5BAO 0@8D<5B8G5A-
:>9 ?@>3@5AA859, >?@545;8B5 @07=>ABL ?@>3@5AA88 8 =0948B5 
A;54CNI85 B@8 55 G;5=0:
0) 2; 4; 6; �; 1) −1; −4; −7; �;

2) 2; 5; 8; �; 3) 0,1; 0,2; 0,3; � .

4.44. #5@2K9 G;5= 0@8D<5B8G5A:>9 ?@>3@5AA88 @025= 5,3, 

0 @07=>ABL @02=0 3. !07>28B5 5 ?5@2KE G;5=>2 MB>9 0@8D<5B8-

G5A:>9 ?@>3@5AA88.
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4.45. �0:85 G;5=K ?@>3@5AA88 <>6=> 8A?>;L7>20BL, GB>1K 

>?@545;8BL @07=>ABL 0@8D<5B8G5A:>9 ?@>3@5AA88:

0) −8; −4; 0; 4; �; 1) 8,5; 8; 7,5; 7; �;

2) 9; 9; 9; 9; �; 3) 3 2 3 3 3 4 3; ; ; ; ?�

!0948B5 H5AB>9 G;5= ?@>3@5AA88.

4.46. !0948B5 @07=>ABL 0@8D<5B8G5A:>9 ?@>3@5AA88 (an), 

5A;8:

0) a1 = 12, a2 = −6; 1) a8 = 7,2, a9 = 8,5;

2) a a45 468 2 5 2= =, ;  3) a an n= =+3 25

7

3

71, .

4.47. � 0@8D<5B8G5A:>9 ?@>3@5AA88 −100; 0; 100; � =0948-

B5 =><5@ G;5=0, @02=>3> 1000.

4.48. $07=>ABL 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) @02=0 4. 

!0948B5 ?5@2K9 8 2B>@>9 G;5=K MB>9 ?@>3@5AA88, 5A;8:

0) a3 = 5; 1) a3 = −2;

2) a3 = 1,5; 3) a3 3 1

3
= − .

4.49. �A?>;L7C9B5 D>@<C;C n-3> G;5=0 0@8D<5B8G5A:>9 

?@>3@5AA88 (an) 4;O 2KG8A;5=8O H5AB=04F0B>3> G;5=0 MB>9 

?@>3@5AA88, 5A;8:

0) a1 = 5, d = −3; 1) a1 = −0,2, d = 10;

2) a d1 0 1

3
= =, ;  3) a d1 5 5

2
= = −, .

4.50. �;O 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) 2K@078B5 G5@57 
a7 8 d:

0) a1; 1) a8; 2) a20; 3) a100.

4.51. #>A;54>20B5;L=>ABL (an) � 0@8D<5B8G5A:0O ?@>3@5A-
A8O. �K@078B5 a30 G5@57:
0) a1 8 d; 1) a31 8 d; 2) a15 8 d; 3) a40 8 d.

4.52. �0?8H8B5 D>@<C;C n-3> G;5=0 8 =0948B5 a10, a21 8 

a201 4;O 0@8D<5B8G5A:>9 ?@>3@5AA88 (an): 

0) −26; −21; −16; �; 1) 7,8; 7,1; 6,4; �;

2) − − −2 2 2; ; ; ;�  3) 1

3

2

3
1; ; ; .�

4.53. �;O 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) 8725AB=>, GB> 

a2 = −4, a3 = 2. !0948B5 @07=>ABL ?@>3@5AA88, 55 ?5@2K9 8 

4204F0BL ?OBK9 G;5=.

4.54. � 15=7>10: 3@C7>2>3> 02B><>18;O 70;8;8 600 ; 15=-

78=0. � ?5@2K9 45=L ?CB8 1K;> 87@0AE>4>20=> 30 ; 15=78=0, 
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0 2 :064K9 A;54CNI89 45=L @0AE>4>20;8 =0 5 ; 15=78=0 
1>;LH5, G5< 2 ?@54K4CI89. %:>;L:> ;8B@>2 15=78=0 87@0A-
E>4>20;8 2 ?OBK9 45=L; 2 A54L<>9 45=L?

4.55. �0: >?@545;8BL, O2;O5BAO ;8 G8A;> 142 G;5=>< 

0@8D<5B8G5A:>9 ?@>3@5AA88 −18; −16,4; −14,8; �? �0:>9 =>-
<5@ 8<55B G;5= ?@>3@5AA88, @02=K9 142?  >6=> ;8 157 2K-

G8A;5=89 >?@545;8BL, O2;O5BAO ;8 G;5=>< 40==>9 ?@>3@5AA88 

G8A;> 15?

4.56. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) 8725AB=>, GB> 

a1 = −7,3 8 a2 = −6,4. /2;O5BAO ;8 G;5=>< 40==>9 ?@>3@5AA88 

G8A;> 26?

4.57. #>A;54>20B5;L=>ABL (an) � 0@8D<5B8G5A:0O ?@>3@5A-
A8O, a1 = 4,5, d = −0,6.

!0948B5 =><5@ ?5@2>3> >B@8F0B5;L=>3> G;5=0 MB>9 ?@>-
3@5AA88. �0:>9 =><5@ 8<55B G;5= 40==>9 ?@>3@5AA88, @02=K9 

−15,9? %:>;L:> G;5=>2 40==>9 ?@>3@5AA88, 1>;LH8E G8A;0 −51?

4.58. #5@2K9 G;5= 0@8D<5B8G5A:>9 ?@>3@5AA88 @025= −37, 

d = 1, n-9 G;5= @025= 78. %:>;L:> G;5=>2 C MB>9 ?@>3@5AA88 >B 
?5@2>3> 4> n-3> G;5=0, 2:;NG0O MB8 G;5=K? !0948B5 :>;8G5AB-
2> 2A5E F5;KE G8A5;, ?@8=04;560I8E ?@><56CB:C: 

0) [−37; 78]; 1)[−15; 49]; 2) [−23,8; 89,2].

4.59. �C@A >74>@>28B5;L=KE B@5=8@>2>: =0G8=0NB A 70=O-

B8O ?@>4>;68B5;L=>ABLN 10 <8=. �0B5< :064K9 A;54CNI89 

45=L 2@5<O B@5=8@>2:8 C25;8G820NB =0 3 <8=. � :0:>9 45=L 

A <><5=B0 =0G0;0 70=OB89 ?@>4>;68B5;L=>ABL B@5=8@>2:8 

4>AB83=5B 25 <8=CB; AB0=5B 1>;LH5 45 <8=CB?
4.60.  >6=> ;8 =09B8 ?5@2K9 G;5= 0@8D<5B8G5A:>9 ?@>-

3@5AA88 (cn), 5A;8: 

0) c12 = 48, d = −2;

1) c32 = 11,8, d = 0,3;

2) c d9 8 2 2= = −, ?

#> @57C;LB0B0< 2KG8A;5=89 A45;09B5 >1>1I5=85.
4.61. �0:>9 D>@<C;>9 <>6=> 2>A?>;L7>20BLAO, GB>1K =09-

B8 @07=>ABL 0@8D<5B8G5A:>9 ?@>3@5AA88 (an), 5A;8 8725AB-
=>, GB>: 
0) a1 = −12, a15 = 16;

1) a a1 6
2

9

7

18
6= =, ;

2) a a1 819 7 2 7= = −, ?
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4.62. � 0@8D<5B8G5A:>9 ?@>3@5AA88 a19 = 59, d = 3. �0:>9 

87 G;5=>2 ?@>3@5AA88 a1; a6; a20 <>6=> =09B8, =5 8A?>;L7CO 

D>@<C;C n-3> G;5=0? !0948B5 a1; a6; a20.

4.63. � 0@8D<5B8G5A:>9 ?@>3@5AA88 a15 = 11,8, a16 = 10,2. 

!0948B5 a1; d; a18. �K?>;=8B5 7040=85 @07=K<8 A?>A>10<8.

4.64. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) 8725AB=>, GB> 

a15 = 10, a20 = 6. !0948B5 @07=>ABL ?@>3@5AA88 8 55 ?5@2K9 

G;5=. �0: 2KG8A;8BL @07=>ABL 0@8D<5B8G5A:>9 ?@>3@5AA88 

?> 7040==K< 42C< 55 G;5=0<?

4.65. !0948B5 B@84F0BK9 G;5= 0@8D<5B8G5A:>9 ?@>3@5A-
A88 (an), 5A;8 8725AB=>, GB>: 
0) a6 = 56, a18 = −4;

1) a10 = −8,5, a20 = 13,5;

2) a a17 233 10 15 10= − = −, .

4.66. %:>;L:> ?>;>68B5;L=KE G;5=>2 A>45@68B 0@8D<5B8-

G5A:0O ?@>3@5AA8O 8,3; 7,9; 7,5; �?

4.67. !0948B5 =><5@ ?5@2>3> >B@8F0B5;L=>3> G;5=0 0@8D-

<5B8G5A:>9 ?@>3@5AA88 (cn), 5A;8 c d1 2 1

7

3

14
= = −, .

4.68. !0948B5 ?5@2K9 ?>;>68B5;L=K9 G;5= 0@8D<5B8G5A-

:>9 ?@>3@5AA88 −6 3;  −11 3

2
;  −5 3;  � .

4.69. �A;8 <564C G8A;0<8 −12 8 8 =C6=> 2AB028BL A5<L 

B0:8E G8A5;, GB>1K >=8 2<5AB5 A 40==K<8 G8A;0<8 >1@07>20-
;8 0@8D<5B8G5A:CN ?@>3@5AA8N, B> :0:>9 =><5@ 8<55B G;5=, 

@02=K9 8? '5<C @02=0 @07=>ABL MB>9 0@8D<5B8G5A:>9 ?@>-
3@5AA88?

4.70. �0:8< A2>9AB2>< <>6=> 2>A?>;L7>20BLAO, GB>1K =09-

B8 45AOBK9 G;5= 0@8D<5B8G5A:>9 ?@>3@5AA88, 5A;8 452OBK9 8 

>48==04F0BK9 55 G;5=K A>>B25BAB25==> @02=K −12,3 8 5,7?

4.71. � 0@8D<5B8G5A:>9 ?@>3@5AA88 a28 6 2

3
= ,  a30 1 1

3
= .  

!0948B5 a29; d; a1; a45. �K?>;=8B5 7040=85 @07=K<8 A?>A>-
10<8.

4.72. !0948B5, ?@8 :0:>< 7=0G5=88 ?5@5<5==>9 7=0G5-
=8O 2K@065=89 1C4CB O2;OBLAO ?>A;54>20B5;L=K<8 G;5=0<8 

0@8D<5B8G5A:>9 ?@>3@5AA88:

0) 5x + 2; x − 4 8 7 − 2x;

1) x2 − 8; 5x + 3 8 3x + 6;

2) x2 + 5; x2 + x 8 8x − 14.

Правообладатель Народная асвета
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4.73. %C<<0 B@5E ?5@2KE G;5=>2 0@8D<5B8G5A:>9 ?@>3@5A-
A88 @02=0 51. !0948B5 2B>@>9 G;5= ?@>3@5AA88.

4.74. �>:068B5, GB> 7=0G5=8O 2K@065=89 (a + b)2; a2 + b2 8 

(a − b)2 O2;ONBAO ?>A;54>20B5;L=K<8 G;5=0<8 0@8D<5B8G5A-
:>9 ?@>3@5AA88.

4.75*. #@>25@LB5, O2;O5BAO ;8 0@8D<5B8G5A:>9 ?@>3@5AA8-

59 ?>A;54>20B5;L=>ABL: 
0) bn = 7n + 1; 1) cn = 3 − 5n; 2) xn = n2; 3) yn = 12n.

�A;8 40, B> =0948B5 55 ?5@2K9 G;5= 8 @07=>ABL.
4.76*. !0948B5 ?5@2K9 G;5= 8 @07=>ABL 0@8D<5B8G5A:>9 

?@>3@5AA88 (an), 5A;8:

0) a4 + a8 = 30 8 a7 + a10 = 60;

1) a24 − a19 = 12 8 a16 = 18;

2) a3 + a19 = 46 8 a20 − 2a3 = 27.

4.77*. !0948B5 2>AL<>9 G;5= 0@8D<5B8G5A:>9 ?@>3@5A -
A88 (an), 5A;8 8725AB=>, GB> a13 + a14 + a15 = 15 8 a12a14 = −210.

4.78*. � 0@8D<5B8G5A:>9 ?@>3@5AA88 a2 = −1, a4 + a6 = −20, 

an = −22. !0948B5 n.

4.79*. � 0@8D<5B8G5A:>9 ?@>3@5AA88
a1 + a4 + a7 + a10 + a13 + a16 = 147. !0948B5 a1 + a6 + a11 + a16.

4.80*. �@8D<5B8G5A:85 ?@>3@5AA88 (an) 8 (An) 7040=K D>@-

<C;0<8 A2>8E n-E G;5=>2 an = 43 − 2n 8 cn = 3n − 67. �ABL ;8 2 

MB8E ?@>3@5AA8OE @02=K5 G;5=K A >48=0:>2K<8 =><5@0<8?

4.81*. �0=0 0@8D<5B8G5A:0O ?@>3@5AA8O (an). "?@545;8-

B5, O2;O5BAO ;8 0@8D<5B8G5A:>9 ?@>3@5AA859 ?>A;54>20B5;L-
=>ABL:
0) a2; a4; a6; �; 1) a1 + 5; a2 + 5; a3 + 5; �;

2) 3a1; 3a2; 3a3; �; 3) a a a1
2

2
2

3
2; ; ; .� 

4.82*. � 0@8D<5B8G5A:>9 ?@>3@5AA88 a4 = 7. #@8 :0:>< 

7=0G5=88 @07=>AB8 ?@>3@5AA88 7=0G5=85 AC<<K a1  a3 + a2  a3 

1C45B =08<5=LH8<?

4.83. �0==0O ?>A;54>20B5;L=>ABL O2;O5BAO 0@8D<5B8G5A-
:>9 ?@>3@5AA859, >?@545;8B5 @07=>ABL ?@>3@5AA88 8 =0948B5 
A;54CNI85 B@8 55 G;5=0:

0) −10; −5; 0; 5; �; 1) 9,2; 8,2; 7,2; 6,2; �;

2) −2; −2; −2; −2; �; 3) 5 2 3 2 2 2; ; ; ; .− �

Правообладатель Народная асвета
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4.84. $07=>ABL 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) @02=0 3. 

!0948B5 ?5@2K9 G;5= ?@>3@5AA88, 5A;8:

0) a2 = 7; 1) a2 = −1; 2) a2 = 4,5; 3) a2 1 2

7
= − .

4.85. �;O 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) 2K@078B5 a18 

G5@57:
0) a1 8 d; 1) a17 8 d; 2) a29 8 d; 3) a3 8 d.

4.86. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) 8725AB=K ?5@2K9 

G;5= a1 8 @07=>ABL d. �0?8H8B5 D>@<C;C n-3> G;5=0 MB>9 ?@>-
3@5AA88 8 =0948B5 a6, a12 8 a51, 5A;8:

0) a1 = 3, d = −2; 1) a1 = −7, d = 8;

2) a1 = 4, d = 0,25; 3) a d1 2 5 2= − = −, .

4.87. �;O 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) 8725AB=>, GB> 

a2 = 6; a3 = −1. !0948B5 @07=>ABL ?@>3@5AA88 8 45AOBK9 G;5= 

MB>9 ?@>3@5AA88. �0:>9 D>@<C;>9 2K 2>A?>;L7>20;8AL? 

4.88. #>A;54>20B5;L=>ABL (cn) � 0@8D<5B8G5A:0O ?@>3@5A-
A8O, c1 = 8; d = −1,5. /2;O5BAO ;8 G;5=>< MB>9 ?@>3@5AA88 

G8A;>: 
0) −132; 1) −37?

4.89. &C@8AB ?;0=8@C5B 27OBL =0?@>:0B 02B><>18;L. 
%B>8<>ABL ?@>:0B0 2:;NG05B >?;0BC 70 ?5@2K5 ACB:8 (100 @.) 8 

>?;0BC 70 :064K5 A;54CNI85 ACB:8 ?@>:0B0 (30 @.). %:>;L:> 

=C6=> 1C45B 70?;0B8BL 70 02B><>18;L, 27OBK9 =0?@>:0B =0 

3 ACB>:; =0 5 ACB>:? %:>;L:> ACB>: ?>;L7>20;AO 02B><>18;5< 

BC@8AB, 70?;0B82H89 70 ?@>:0B 280 @.? !0 A:>;L:> ACB>: 

<>65B 27OBL 02B><>18;L =0?@>:0B BC@8AB, @0AAG8BK20NI89 

?>B@0B8BL =0 MB> =5 1>;55 250 @.?

4.90. #>A;54>20B5;L=>ABL (an) � 0@8D<5B8G5A:0O ?@>3@5A-
A8O. !0948B5 ?5@2K9 G;5= MB>9 ?@>3@5AA88, 5A;8 a15 = 29; 

d = −3.

4.91. �A?>;L7C9B5 D>@<C;C n-3> G;5=0 0@8D<5B8G5A:>9 

?@>3@5AA88 8 =0948B5 @07=>ABL 0@8D<5B8G5A:>9 ?@>3@5A-
A88 (xn), 5A;8 8725AB=>, GB> x1 = 56,7; x24 = −12,3.

4.92. � 0@8D<5B8G5A:>9 ?@>3@5AA88 a13 = 25; d = −2. !09-

48B5 a1; a7; a25.

4.93. � 0@8D<5B8G5A:>9 ?@>3@5AA88 a11 = −6,5; a12 = −7,3. 

!0948B5 a1; d; a13; a21.

4.94. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (an) 8725AB=>, GB> 

a9 = −19, a17 = 13. !0948B5 a1; d; a32.

Правообладатель Народная асвета
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4.95. "?@545;8B5, 5A;8 2>7<>6=>, A:>;L:> >B@8F0B5;L-
=KE G;5=>2 A>45@68B 0@8D<5B8G5A:0O ?@>3@5AA8O −112; 

−108; −104; � .

4.96. !0948B5 ?5@2K9 ?>;>68B5;L=K9 G;5= 0@8D<5B8-

G5A:>9 ?@>3@5AA88 (an), 5A;8 a1 = −9,5; d = 0,4. "?@545;8B5 53> 

=><5@.

4.97.  564C G8A;0<8 −3 5  8 9 5  2AB02LB5 H5ABL B0-
:8E G8A5;, GB>1K >=8 2<5AB5 A 40==K<8 G8A;0<8 >1@07>20-
;8 0@8D<5B8G5A:CN ?@>3@5AA8N. �0:>9 =><5@ 1C45B 8<5BL 

G8A;> 9 5 ?  '5<C @02=0 @07=>ABL MB>9 0@8D<5B8G5A:>9 ?@>-
3@5AA88?

4.98. !0948B5 ?OB=04F0BK9 G;5= 8 @07=>ABL 0@8D<5B8G5A-
:>9 ?@>3@5AA88, 5A;8 G5BK@=04F0BK9 8 H5AB=04F0BK9 55 G;5-
=K A>>B25BAB25==> @02=K −43,6 8 −28,4. �0:8< A2>9AB2>< 2K 

2>A?>;L7>20;8AL? 

4.99. �>A?>;L7C9B5AL E0@0:B5@8AB8G5A:8< A2>9AB2>< 

0@8D<5B8G5A:>9 ?@>3@5AA88 8 =0948B5, ?@8 :0:>< 7=0G5=88 

?5@5<5==>9 7=0G5=8O 2K@065=89 9 − 4x; 2x + 5 8 3x − 1 1C4CB 
O2;OBLAO ?>A;54>20B5;L=K<8 G;5=0<8 0@8D<5B8G5A:>9 ?@>-
3@5AA88.

4.100*. �>:068B5, GB> ?>A;54>20B5;L=>ABL an = 5n − 1 O2;O-

5BAO 0@8D<5B8G5A:>9 ?@>3@5AA859.

4.101*. #@>0=0;878@C9B5 CA;>285 8 =0948B5 ?5@2K9 G;5= 

8 @07=>ABL 0@8D<5B8G5A:>9 ?@>3@5AA88 (an), 5A;8:

0) a4 + a13 = 47 8 a9 + a15 = 68;

1) a2 + a6 = 42 8 a10 − a4 = 54.

4.102*. � 0@8D<5B8G5A:>9 ?@>3@5AA88 B@5B89 8 45AOBK9 

G;5=K A>>B25BAB25==> @02=K 12 8 −2. !0948B5 AC<<C 2B>@>3> 

8 >48==04F0B>3> G;5=>2 ?@>3@5AA88.

4.103*. �0=0 0@8D<5B8G5A:0O ?@>3@5AA8O (an). "?@545;8B5, 

O2;O5BAO ;8 0@8D<5B8G5A:>9 ?@>3@5AA859 ?>A;54>20B5;L=>ABL 

−a1; −a3; −a5; � .

4.104. �KG8A;8B5: 3 2 2 6 2
2 2

+( ) + ( )� .

4.105. !0948B5 7=0G5=85 2K@065=8O

!"� (16; 24; 48) + !"� (48; 49).

Правообладатель Народная асвета
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4.106. !0 @8AC=:5 93 

87>1 @065= 3@0D8: DC=:F88 

y = f(x). #>AB@>9B5 3@0D8: 

DC=:F88: 

0) y = f(x − 1);

1) y = f(x + 2); 

2) y = f(x) − 2;

3) y = f(x) + 3.

4.107. $5H8B5 =5@025=AB2> 

<5B>4>< 8=B5@20;>2:
0) (x − 1)(x2 − 6x + 9)(5 − x)  0;

1) 
( )( )

.
x x

x x

2

2

4 5

4 4
0

− +

+ +
   

§ 16. (>@<C;0 AC<<O n ?5@2OE G;5=>2 

0@8D<5B8G5A:>9 ?@>3@5AA88 

4.108. �K@078B5 n 87 D>@<C;K AC<<K C3;>2 n-C3>;L=8:0 

S n= −( ) °2 180 .

4.109. #> D>@<C;5 G8A;0 2A5E 4803>=0;59 n-C3>;L=8:0 

=0948B5 G8A;> 4803>=0;59 20-C3>;L=8:0.
4.110. !0948B5 AC<<C @0F8>=0;L=K< A?>A>1><: 

2 + 0,34 − 1,246 + 0,66 − 2,754.

$0AA<>B@8< 7040GC. �2>5 4@C759 @5H8;8 C;CGH8BL 7=0-
=85 0=3;89A:>3> O7K:0 8 :064K9 45=L CG8BL =0 3 =>2KE 

A;>20 1>;LH5, G5< 2 ?@54K4CI89. %:>;L:> A;>2 2KCG8B :06-

4K9 87 4@C759 70 10 4=59, 5A;8 >=8 =0G=CB A >4=>3> A;>20? 

�;O @5H5=8O MB>9 7040G8 =C6=> =09B8 AC<<C 45AOB8 

?5@2KE G;5=>2 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?), C :>B>@>9 

а1 = 1, d = 3.

�>7=8:05B 2>?@>A: :0: =09B8 MBC AC<<C, =5 2KG8A;OO 2A5E 

45AOB8 G;5=>2 ?@>3@5AA88? 

� >1I5< 2845 MB0 7040G0 ?@82>48B : =5>1E>48<>AB8 2K-

2>40 D>@<C;K AC<<K  n ?5@2KE G;5=>2 0@8D<5B8G5A:>9 ?@>-
3@5AA88: a1 + a2 + � + an.

�;O B>3> GB>1K 2K25AB8 MBC D>@-

<C;C, 4>:065< A2>9AB2>: AC<<K 42CE 

G;5=>2 :>=5G=>9 0@8D<5B8G5A:>9 ?@>-
3@5AA88, @02=>C40;5==KE >B 55 :>=F>2, 

$8A. 93

a a a ak n k n+ = +− + 1 1

Правообладатель Народная асвета
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@02=K <564C A>1>9 8 @02=K AC<<5 ?5@2>3> 8 ?>A;54=53> 55 
G;5=>2, B. 5. a1 + a? = a2 + a? − 1 = a3 + a? − 2 = � .

� >1I5< 2845: a a a ak n k n+ = +− + 1 1 .

Д>:а7аB5;ьABв>. #@5>1@07C5< A;0305<K5 2 ;52>9 G0A-
B8 @025=AB20, 2>A?>;L7>202H8AL D>@<C;>9 n-3> G;5=0: 
a a k dk = + −( )1 1 ;  a a n k dn k− + = + −( )1 1 .  &>340 ?>;CG8<:

a ak n k+ =− + 1 a k d a n k d1 11+ −( ) + + −( ) =

= a dk d a dn dk1 1+ − + + − = a a d n a an1 1 11+ + −( ) = + .

% ?><>ILN 4>:070==>3> A2>9AB20 =0945<, =0?@8<5@, AC<-

<C 2A5E =0BC@0;L=KE G8A5; >B 1 4> 50.

!0BC@0;L=K5 G8A;0 >B 1 4> 50 A>AB02;ONB 0@8D<5B8G5-
A:CN ?@>3@5AA8N 1; 2; 3; �; 50. #5@2K9 G;5= MB>9 ?@>3@5A-
A88 @025= 1, ?>A;54=89 @025= 50. �A53> 2 MB>9 ?@>3@5AA88 

50 G;5=>2.
#>A:>;L:C a1 + a50 = 1 + 50 = 51, B> 8 a2 + a49 = a1 + a50 = 51, 

8 a3 + a48 = a1 + a50 = 51, 8 a4 + a47 = 51, �, a25 + a26 = 51 (@8A. 94), 

B> 8A:><0O AC<<0 @02=0 51  25 = 1275.

$8A. 94

�K2545< D>@<C;C AC<<K n ?5@2KE G;5=>2 0@8D<5B8G5A-
:>9 ?@>3@5AA88.

"1>7=0G8< a1 + a2 + � + an G5@57 Sn 8 70?8H5< MBC AC<<C 

42064K: A ?5@2>3> G;5=0 4> n-3> 8 A n-3> G;5=0 4> ?5@2>3>:

S a a a an n n= + + + +−1 2 1� ,

S a a a an n n= + + + +− 1 2 1� .

%;>68< MB8 420 @025=AB20 8 ?>;CG8<: 

2 1 2 1 1 2 1S a a a a a a a an n n n n= +( ) + +( ) + + +( ) + +( )− −� .

#> A2>9AB2C a a a ak n k n+ = +− + 1 1  70<5=8< :064CN AC<<C 2 

A:>1:0E =0 a1 + an.

Правообладатель Народная асвета
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'8A;> 2A5E B0:8E ?0@ AC<< @02=> n, 

7=0G8B, C42>5==0O 8A:><0O AC<<0 @02=0: 

2 1S a a nn n= +( ) ,  B. 5. S nn
na a

=
+1

2
 � D>@-

<C;0 AC<<O n ?5@2OE G;5=>2 0@8D<5B8-

G5A:>9 ?@> 3@5AA88. 

�45O B0:>3> 4>:070B5;LAB20 ?@8=04;5-
68B 2K40NI5<CAO =5<5F:><C <0B5<0B8:C 

�. �0CAAC (1777�1855).

(>@<C;C AC<<K n ?5@2KE G;5=>2 0@8D-

<5B8G5A:>9 ?@>3@5AA88 <>6=> 70?8A0BL 8 

2 4@C3>< 2845. �;O MB>3> ?> D>@<C;5 n-3> 

G;5=0 0@8D<5B8G5A:>9 ?@>3@5AA88 2K@078< an G5@57 a1 8 d 8 

?>;CG8<: S nn
na a

= =
+1

2

a a d n
n1 1 1

2

+ + −
=

( ) 2 1

2

1a d n
n

+ −( )
.  

ЕA;8 8725AB5= ?5@2O9 G;5= ?@>3@5AA88 8 @07=>ABP, B> 

C4>1=> 8A?>;P7>20BP D>@<C;C S n.n

a d n
==

++ −−2 1

2

1 ( )

#@8<5=8< MBC D>@<C;C : 7040G5 > :>;8G5AB25 2KCG5=-

=KE 8=>AB@0==KE A;>2 8 ?>;CG8<: S10

2 1 3 10 1

2
10=

+ −( )
,  

S10 29 5 145= = .  �064K9 87 4@C759 2KCG8; ?> 145 =>2KE A;>2.

�@8<5@ 1. !0948B5 AC<<C ?OB845AOB8 ?5@2KE G;5=>2 

0@8D<5B8G5A:>9 ?@>3@5AA88 3; 7; 11; 15; � .

 5L5=85. � MB>9 ?@>3@5AA88 ?5@2K9 G;5= @025= 3, 0 @07-
=>ABL d = − =7 3 4.  #@8<5-
=8< D>@<C;C AC<<K 

S nn

a d n
=

+ −( )2 1

2

1  

4;O ? = 50 8 ?>;CG8<: 

S50

2 3 4 50 1

2
50 5050= =

+ −( )
.

�Bв5B: 5050. 

�@8<5@ 2. � 0@8D<5B8G5A:>9 ?@>3@5AA88 a1 = �2, a85 = 44. 

!0948B5 AC<<C 85 ?5@2KE G;5=>2 0@8D<5B8G5A:>9 ?@>3@5AA88. 

 5L5=85. #@8<5=8< D>@<C;C AC<K S nn
na a

=
+1

2
 8 ?>;C-

G8<: S
a a

85
1 85

2
85=

+
;  S85

2 44

2
85 21 85 1785= = =

− +
.

�Bв5B: 1785.

�. (. �0CAA

(>@<C;O AC<<O n ?5@2OE 

G;5=>2 0@8D<5B8G5A:>9 

?@>3@5AA88 

S nn
na a

==
++1

2

S nn

a d n
==

++2 1

2

1 −( )
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(>@<C;O AC<<O n ?5@2OE G;5=>2 0@8D<5B8G5A:>9 ?@>3@5AA88

1. !0948B5 AC<<C H5AB8 

?5@2KE G;5=>2 0@8D<5-
B8G5A:>9 ?@>3@5AA88, 5A-
;8 55 ?5@2K9 G;5= @025= 

−2, 0 @07=>ABL ?@>3@5A-
A88 @02=0 0,4.

�>A?>;L7C5<AO D>@<C;>9

S
a n d

nn =
+ −2 1

2
1 ( )

,  

B0: :0: a d1 2 0 4= − =; , ,  B> 

S6

2 2 6 1 0 4

2
6=

− + −
=

( ) ( ) ,

= 
− +

= − = −
4 2

2
6 1 6 6.  

2. !0948B5 AC<<C

4 7 10 100+ + + +... ,

5A;8 55 A;0305<K5 � ?>-

A;54>20B5;L=K5 G;5=K 

0@8D<5B8G5A:>9 ?@>3@5A-
A88.

#>A;54>20B5;L=>ABL 4, 7, 10, �, 100 O2-

;O5BAO 0@8D<5B8G5A:>9 ?@>3@5AA859, 2 

:>B>@>9 a1 = 4; d = 3; an = 100.

#> D>@<C;5 n-3> G;5=0 0@8D<5B8G5A:>9 

?@>3@5AA88 a a d nn = + −( )1 1  =0945< :>-

;8G5AB2> G;5=>2 MB>9 ?@>3@5AA88:

100 4 3 1= + −( )n ;  96 3 1= −( )n ;

n − 1 = 32;  n = 33. 

�>A?>;L7C5<AO D>@<C;>9 AC<<K n ?5@-

2KE G;5=>2 0@8D<5B8G5A:>9 ?@>3@5A-

A88 S
a a

nn
n=

+1

2
 8 =0945< 8A:><CN 

AC<<C:

S
a a

33
1 33

2
33=

+
=

4 100

2
33

+
=

= 52 33 1716= .  

3. !0948B5 :>;8G5AB2> 

G;5=>2 0@8D<5B8G5A:>9 

?@>3@5AA88, 7=0O, GB> 8E 

AC<<0 @02=0 430, ?5@2K9 

G;5= ?@>3@5AA88 @025= −7, 

0 @07=>ABL ?@>3@5AA88 

@02=0 3.

�>A?>;L7C5<AO D>@<C;>9 AC<<K n ?5@-

2KE G;5=>2 0@8D<5B8G5A:>9 ?@>3@5AA88 

S
a n d

nn =
+ −( )2 1

2
1 .  &0: :0: Sn = 430;  

a1 = −7; d = 3, B> A>AB028< 8 @5H8< C@02-

=5=85:

430
2 7 1 3

2
=

−( ) + −( )n
n;  

430
14 3 3

2
=
− + −n

n;  430
17 3

2
=
− + n

n;  

860 3 17= −( )n n;  3 17 860 02n n− − = ;  

D = − −( ) =17 4 3 8602 289 10 320+ =

= =10 609 1032 ;

n1 2

17 103

2 3, ;=  n1 20= ;  n2
86

6
= − .

&0: :0: ? � =0BC@0;L=>5 G8A;>, B> 

? = 20.

Правообладатель Народная асвета
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4. � 0@8D<5B8G5A:>9 ?@>-

3@5AA88 a5 = 18, a10 = 13.

!0948B5 AC<<C G;5=>2 

MB>9 ?@>3@5AA88 A G5B-
25@B>3> ?> A5<=04F0BK9 

2:;NG8B5;L=>.

!0945< a1 8 d. #>A:>;L:C a5 = a1 + 4d; 

a10 = a1 + 9d, B> A>AB028< A8AB5<C C@02-

=5=89 
a d

a d

1

1

4 18

9 13

+ =

+ =

§
¨
©

,

.
 $5H8< ?>;CG5==CN 

A8AB5<C A?>A>1>< A;>65=8O: 

� ,a d

a d

1

1

4 18

9 13

− = −
+ =

§
¨
©

 ⇔ 
5 5

9 31

d

a d

= −
+ =

§
¨
©

,
 ⇔ 

⇔ 
d

a

= −

+ ( ) =
§
¨
ª

©ª

1

9 1 131

,

�
 ⇔ 

d

a

= −
=

§
¨
©

1

221

,

.
 

&>340 a4 22 3 1 19= + −( ) = ;  

a17 22 16 1 6= + −( ) = .

#@8<5< G5B25@BK9 G;5= 40==>9 ?@>-

3@5AA88 70 ?5@2K9 G;5= =5:>B>@>9 4@C-

3>9 ?@>3@5AA88, B>340 A5<=04F0BK9 G;5= 

40==>9 ?@>3@5AA88 AB0=5B G5BK@=04-

F0BK< (17 − 4 + 1 = 14) G;5=>< =>2>9 

?@>3@5AA88. �A:><0O AC<<0 @02=0: 
19 6

2
14 175

+
= .

5. !0948B5 AC<<C 2A5E 

G5B=KE =0BC@0;L=KE G8-

A5;, =5 ?@52>AE>4OI8E 

300, :>B>@K5 ?@8 45;5-
=88 =0 13 40NB 2 >AB0B -
:5 5.

#5@2>5 G8A;> 2 ?>A;54>20B5;L=>AB8 2A5E 

G5B=KE =0BC@0;L=KE G8A5;, =5 ?@52>AE>-

4OI8E 300, :>B>@K5 ?@8 45;5=88 =0 13 

40NB 2 >AB0B:5 5, � MB> G8A;> 18. �06-

4>5 A;54CNI55 G8A;> @02=> ?@54K4CI5-
<C, A;>65==><C A G8A;>< 26. #>A;54=55 
G5B=>5 G8A;>, :>B>@>5 ?@8 45;5=88 =0 

13 405B 2 >AB0B:5 5, � MB> G8A;> 278.

#>A:>;L:C @0AA<0B@820NBAO B>;L:> 

G5B=K5 G8A;0, B> @07=>ABL ?@>3@5AA88 

@02=0 26. !0945< =><5@ G8A;0 ?@>-

3@5AA88, @02=>3> 278: a a d nn = + −( )1 1 ,  

278 18 26 1= + −( )n ,  >B:C40 n = 11.

S
a a

11
1 11

2
11=

+
=

18 278

2
11 1628

+
= .

1. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?) AC<<0 n ?5@2KE G;5=>2 2KG8A-
;O5BAO ?> D>@<C;5: 

0) S a a nn n= +( ) ;1  1) S a d nn = +1 ;

2) S
a n d

nn =
+ −2 1

2
1 ( )

;  3) S
a a

nn
n=

+1

2
.

�K15@8B5 ?@028;L=K5 >B25BK.
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2. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?):
0) S4 � MB> G5B25@BK9 G;5= ?@>3@5AA88; 

1) S4 � AC<<0 ;N1KE G5BK@5E G;5=>2 ?@>3@5AA88; 

2) S4 � AC<<0 G5BK@5E ?5@2KE G;5=>2 ?@>3@5AA88.

�K15@8B5 ?@028;L=K9 >B25B.

4.111. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?) =0948B5: 
0) S8, 5A;8 а1 = 4, d = −3;

1) S51, 5A;8 а1 = −0,2, d = 5;

2) S26, 5A;8 a1 3= ,  d = 3 3.

4.112. !0948B5 AC<<C A>@>:0 ?5@2KE G;5=>2 0@8D<5B8G5A-
:>9 ?@>3@5AA88 (c?), 5A;8:

0) c c1 406 128= =; ;  1) c c1 402 7 36 7= − = −; .

4.113. � ?5@2K9 45=L ?@85<0 4>:C<5=B>2 2 C=825@A8B5B 
?@85<=0O :><8AA8O ?@8=O;0 4>:C<5=BK >B 320 G5;>25:. � 

:06 4K9 A;54CNI89 45=L ?>4020;8 4>:C<5=BK =0 100 G5;>-
25: 1>;LH5, G5< 2 ?@54K4CI89. %:>;L:> G5;>25: ?>40;8 4>-
:C<5=BK 2 C=825@A8B5B 70 ?OBL ?5@2KE 4=59? 

4.114. � ?5@2>< @O4C :>=F5@B=>3> 70;0 24 <5AB0, 0 2 :06-

4>< A;54CNI5< @O4C =0 4 <5AB0 1>;LH5, G5< 2 ?@54K4CI5<. 

�A53> 2 :>=F5@B=>< 70;5 25 @O4>2. !0 ?@074=8G=K9 :>=F5@B 
?@>40=> 1710 18;5B>2. !0 A:>;L:> ?@>F5=B>2 1C45B 70?>;-

=5= 70;?

4.115. �K15@8B5 >4=C 87 D>@<C; AC<<K G;5=>2 0@8D<5-
B8G5A:>9 ?@>3@5AA88 8 =0948B5 AC<<C >48==04F0B8 ?5@2KE 

G;5=>2 0@8D<5B8G5A:>9 ?@>3@5AA88:

0) −3 6 15; ; ; ;�  1) 1 8 1 5 1 2, ; , ; , ; ;�

2) 3 3 31

7

3

7

5

7
; ; ; ;�  3) − −10 2 2 2 6 2; ; ; .�

4.116. !0948B5 an 8 Sn 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?), 

C :>B>@>9:

0) a d n1 12 6 14= = − =; ; ;

1) a d n1 25 0 5 21= − = =; , ; .

4.117. �KG8A;8B5 AC<<C, 5A;8 55 A;0305<K5 � ?>A;54>20-
B5;L=K5 G;5=K 0@8D<5B8G5A:>9 ?@>3@5AA88: 

0) 1 2 3 98 99 100+ + + + + +� ;

1) 5 10 15 195 200 205+ + + + + +� .

Правообладатель Народная асвета
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4.118. %>AB02LB5 ?;0= @5H5=8O 8 =0948B5 AC<<C:

0) AB0 ?5@2KE =5G5B=KE G8A5;;

1) 2A5E G5B=KE B@5E7=0G=KE G8A5;;

2) 2A5E 42C7=0G=KE G8A5;, :@0B=KE B@5<.

4.119. �A?>;L7C9B5 @0F8>=0;L=K9 A?>A>1 4;O 2KG8A;5=8O 

AC<<K 2A5E F5;KE G8A5;, ?@8=04;560I8E ?@><56CB:C: 

0) (−33; 101]; 1) [−56,2; 44,1].

4.120. �> 2@5<O ?@54?@074=8G=>9 0:F88 :>;8G5AB2> ?@>-
40==KE ?>40@>G=KE =01>@>2 5654=52=> C25;8G820;>AL =0 

>4=> 8 B> 65 G8A;>. � ?5@2K9 45=L 0:F88 1K;> ?@>40=> 25 =0-
1>@>2, 0 2 ?>A;54=89 � 160. !0948B5, A:>;L:> 4=59 4;8;0AL 

0:F8O, 5A;8 8725AB=>, GB> 2A53> 70 ?5@8>4 0:F88 1K;> ?@>40-
=> 925 ?>40@>G=KE =01>@>2. 

4.121. �@8D<5B8G5A:0O ?@>3@5AA8O 7040=0 D>@<C;>9 

а? = 5? − 3. !0948B5: 
0) S8; 1) S21; 2) Sn.

4.122. !0948B5 ?>A;54=89 G;5= 8 @07=>ABL 0@8D<5B8G5A-
:>9 ?@>3@5AA88, A>AB>OI59 87 n G;5=>2, C :>B>@>9: 

0) a n S1 1415 14 1407= = =; ; ;

1) a n S1 10
1

3

1

6
10 88= − = =; ; .

4.123. �A?>;L7C9B5 D>@<C;C AC<<K G;5=>2 0@8D<5B8G5A-
:>9 ?@>3@5AA88 8 =0948B5 @07=>ABL 0@8D<5B8G5A:>9 ?@>3@5A-
A88, ?5@2K9 G;5= :>B>@>9 @025= 5,5, 0 AC<<0 H5AB=04F0B8 

?5@2KE G;5=>2 @02=0 328.

4.124. !0948B5 ?5@2K9 G;5= 0@8D<5B8G5A:>9 ?@>3@5AA88, 

@07=>ABL :>B>@>9 @02=0 10, 0 AC<<0 45AOB8 ?5@2KE G;5=>2 

@02=0 −120.

4.125. %:>;L:> =C6=> 27OBL ?>A;54>20B5;L=KE =0BC@0;L-
=KE G8A5;, =0G8=0O A 5, GB>1K 8E AC<<0 1K;0 @02=0 221?

4.126. �;O 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?) 8725AB=>, GB> 

d = −7 8 a16 = −9. !0948B5 a20 8 S20.

4.127. !0948B5 ?5@2K9 G;5= 8 @07=>ABL 0@8D<5B8G5A:>9 

?@>3@5AA88 (C?), 5A;8 8725AB=>, GB>: 
0) y S10 1040 175= =, ;

1) y S7 727 210= − = −, ;

2) y S15 3047 1500= =, .
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4.128. �;O 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?) 8725AB=>, GB> 

a1 = 3, d = 5. !0948B5 AC<<C 2A5E G;5=>2 MB>9 ?@>3@5AA88:

0) A 15-3> ?> 30-9 2:;NG8B5;L=>;

1) A 10-3> ?> 24-9 2:;NG8B5;L=>.
�K?>;=8B5 7040=85 @07=K<8 A?>A>10<8.

4.129. !0948B5 AC<<C ?OB=04F0B8 ?5@2KE G;5=>2 0@8D<5-
B8G5A:>9 ?@>3@5AA88 (A?), 5A;8 8725AB=>, GB>: 
0) c c5 104 6= = −, ;  1) c c8 131 7 2 3= − =, , , .

4.130. �KG8A;8B5 AC<<C 2A5E: 

0) ?>;>68B5;L=KE G;5=>2 0@8D<5B8G5A:>9 ?@>3@5AA88 

5 41

3

2

3
; ; ;�  

1) >B@8F0B5;L=KE G;5=>2 0@8D<5B8G5A:>9 ?@>3@5AA88 

−98,5; −92,5; � .

4.131. %:>;L:> =C6=> 27OBL ?>A;54>20B5;L=KE =0BC@0;L-
=KE G8A5;, :@0B=KE 3, GB>1K 8E AC<<0 1K;0 1>;LH5 165?

4.132. !0948B5 AC<<C 4204F0B8 ?OB8 ?5@2KE G;5=>2 0@8D-

<5B8G5A:>9 ?@>3@5AA88 (а?), 5A;8 а10 = 17, d = 3.

4.133. !0948B5 AC<<C 2A5E =0BC@0;L=KE G8A5;, :@0B=KE 4 

8 =5 1>;LH8E 248.

4.134. !07>28B5 ?5@2>5 8 ?>A;54=55 B@5E7=0G=>5 G8A;>, 

:@0B=>5 9. !0948B5 AC<<C 2A5E B@5E7=0G=KE G8A5;, :@0B=KE 9.

4.135. �0?8H8B5 D>@<C;C =0BC@0;L=>3> G8A;0, :>B>@>5 
?@8 45;5=88 =0 7 405B 2 >AB0B:5 3. !0948B5 AC<<C 2A5E =0BC-

@0;L=KE G8A5;, =5 ?@52>AE>4OI8E 153, :>B>@K5 ?@8 45;5=88 

=0 7 40NB 2 >AB0B:5 3.

4.136. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?) 8725AB=>, GB> 

a1 = −3, d = 5. !0948B5 S21 − S20.

4.137. #5@2K9 G;5= 0@8D<5B8G5A:>9 ?@>3@5AA88 @025= −12, 

0 @07=>ABL ?@>3@5AA88 @02=0 6. %:>;L:> =04> 27OBL ?5@2KE 

?>A;54>20B5;L=KE G;5=>2 MB>9 ?@>3@5AA88, GB>1K 8E AC<<0 

1K;0 @02=0 528?

4.138. !0948B5 AC<<C B@84F0B8 H5AB8 ?5@2KE G;5=>2 

0@8D<5B8G5A:>9 ?@>3@5AA88, 5A;8 55 @07=>ABL @02=0 2, 0 ?O-

BK9 G;5= ?@>3@5AA88 2 4 @070 <5=LH5 2B>@>3> G;5=0.
4.139*. !0948B5 ?5@2K9 G;5= 8 @07=>ABL 0@8D<5B8G5A:>9 

?@>3@5AA88, 5A;8 S6 = 39 8 S14 = −77.

4.140*. %C<<0 G;5=>2 0@8D<5B8G5A:>9 ?@>3@5AA88 A B@5BL-
53> ?> B@8=04F0BK9 @02=0 55, an = 5. !0948B5 n.

Правообладатель Народная асвета
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4.141*. %C<<0 40 ?5@2KE G;5=>2 0@8D<5B8G5A:>9 ?@>3@5A-
A88 @02=0 340, 0 AC<<0 39 ?5@2KE 55 G;5=>2 @02=0 325. !09-

48B5 @07=>ABL ?@>3@5AA88.

4.142*. !0948B5 AC<<C 4204F0B8 ?5@2KE G;5=>2 0@8D<5-
B8G5A:>9 ?@>3@5AA88 (а?), 5A;8 a6 + a9 + a12 + a15 = 18.

4.143*. %C<<0 ?OB=04F0B8 ?5@2KE G;5=>2 0@8D<5B8G5A:>9 

?@>3@5AA88, A>AB>OI59 87 =0BC@0;L=KE G8A5;, 1>;LH5 333, 

=> <5=LH5 396. !0948B5 2>AL<>9 G;5= MB>9 ?@>3@5AA88, 5A;8 

8725AB=>, GB> >= :@0B5= G5BK@5<.

4.144. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?) =0948B5:
0) S11, 5A;8 a1 = −2, d = 5; 1) S24, 5A;8 a1 = −2,5; d = −0,5;

2) S31, 5A;8 a d1 2 4 2= =, .  

4.145. "?@545;8B5 =5>1E>48<K5 :><?>=5=BK D>@<C;K 

AC<<K ?5@2KE n G;5=>2 0@8D<5B8G5A:>9 ?@>3@5AA88 8 =09-

48B5 AC<<C H5AB=04F0B8 ?5@2KE G;5=>2 0@8D<5B8G5A:>9 ?@>-
3@5AA88:

0) 1; 11; 21; �; 1) 2,3; 1,8; 1,3; �;

2) 5 6 72

9

2

9

2

9
; ; ; ;�  3) 7 5 3 5 5; ; ; .− �

4.146. 'G5=8: 27O; 2 181;8>B5:5 :=83C 8 2 ?5@2K9 45=L 

?@>G8B0; 30 AB@0=8F. �=830 =0AB>;L:> C2;5:;0 53>, GB> 2 

:064K9 A;54CNI89 45=L >= G8B0; =0 10 AB@0=8F 1>;LH5, 

G5< 2 ?@54K4CI89. 'A?55B ;8 CG5=8: ?@>G8B0BL :=83C 70 

7 4=59, 5A;8 2 =59 490 AB@0=8F?

4.147. !0948B5 AC<<C 4204F0B8 ?OB8 ?5@2KE G;5=>2 0@8D-

<5B8G5A:>9 ?@>3@5AA88 (х?), 5A;8 x1 = −2,8; x25 = 12,6.

4.148. !0948B5 an 8 2>A?>;L7C9B5AL ?>;CG5==K< @57C;LB0-
B><, GB>1K =09B8 Sn 0@8D<5B8G5A:>9 ?@>3@5AA88, C :>B>@>9 

a1 1 1

3
= ;  d = − 2

3
;  n = 16.

4.149. �0:>9 D>@<C;>9 <>6=> 2>A?>;L7>20BLAO, GB>1K 

=09B8 AC<<C, 5A;8 55 A;0305<K5 � ?>A;54>20B5;L=K5 G;5=K 

0@8D<5B8G5A:>9 ?@>3@5AA88: 

0) 2 + 4 + 6 + � + 96 + 98 + 100;

1) 12 + 16 + 20 + � + 88 + 92 + 96?

!0948B5 MBC AC<<C.

Правообладатель Народная асвета



#@>3@5AA88 233

4.150. �K?>;=8B5 0=0;87 CA;>28O 8 =0948B5 AC<<C 2A5E:

0) 42C7=0G=KE G8A5;;

1) B@5E7=0G=KE G8A5;, :@0B=KE ?OB8.

4.151. �@8D<5B8G5A:0O ?@>3@5AA8O 7040=0 D>@<C;>9 

an = 4n + 5. �0:85 G;5=K MB>9 ?@>3@5AA88 =C6=> =09B8, GB>-
1K 2KG8A;8BL:
0) S10; 1) S35? 

�KG8A;8B5 MB8 AC<<K. 

4.152. �A?>;L7C9B5 D>@<C;K 0@8D<5B8G5A:>9 ?@>3@5AA88 

8 =0948B5 ?>A;54=89 G;5= 8 @07=>ABL 0@8D<5B8G5A:>9 ?@>-
3@5AA88, C :>B>@>9 a1 = 3; n = 20; S20 = 820.

4.153. !0948B5 ?5@2K9 G;5= 0@8D<5B8G5A:>9 ?@>3@5AA88, 

@07=>ABL :>B>@>9 @02=0  −8, 0 AC<<0 425=04F0B8 ?5@2KE G;5-
=>2 @02=0 96.

4.154. �;O 0@8D<5B8G5A:>9 ?@>3@5AA88 (а?) 8725AB=>, GB> 

d = 3 8 a11 = 6. !0948B5  a15 8 S15.

4.155. !0948B5 ?5@2K9 G;5= 8 @07=>ABL 0@8D<5B8G5A:>9 

?@>3@5AA88 (x?), 5A;8 8725AB=>, GB> x9 = 20, S9 = 123.

4.156. !0948B5 AC<<C 2A5E G;5=>2 0@8D<5B8G5A:>9 ?@>-
3@5AA88 (а?) A 10-3> ?> 25-9 2:;NG8B5;L=>, 5A;8 8725AB=>, GB> 

a1 = −2, d = 7. 

4.157. � 0@8D<5B8G5A:>9 ?@>3@5AA88 (c?) 8725AB=>, GB> 

c3 = 12, c17 = 54. !0948B5 S20. 

4.158. !0948B5 AC<<C 2A5E ?>;>68B5;L=KE G;5=>2 0@8D-

<5B8G5A:>9 ?@>3@5AA88 8,4; 7,2; � . 

4.159. !0948B5 AC<<C 2A5E =0BC@0;L=KE G8A5;, :@0B=KE 6 

8 =5 1>;LH8E 162.

4.160. �0?8H8B5 D>@<C;C =0BC@0;L=>3> G8A;0, :>B>@>5 
?@8 45;5=88 =0 8 405B 2 >AB0B:5 1. !0948B5 AC<<C 2A5E =0BC-

@0;L=KE G8A5;, =5 ?@52>AE>4OI8E 225, :>B>@K5 ?@8 45;5=88 

=0 8 40NB 2 >AB0B:5 1.

4.161*. !0948B5 ?5@2K9 G;5= 8 @07=>ABL 0@8D<5B8G5A:>9 

?@>3@5AA88, 5A;8 S4 = 60 8 S9 = 225.

4.162*. �@8D<5B8G5A:0O ?@>3@5AA8O A>45@68B 8 G;5=>2. 
%C<<0 G;5=>2, AB>OI8E =0 G5B=KE <5AB0E, @02=0 28, 0 AC<<0 

G;5=>2, AB>OI8E =0 =5G5B=KE <5AB0E, @02=0 16. !0948B5 ?5@-

2K9 G;5= ?@>3@5AA88.
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4.163. !0948B5 7=0G5=85 2K@065=8O

1 0 81 1 0 179

16

9

16
, , .−  

4.164. '?@>AB8B5 2K@065=85 a
a a

a a
− −

+ −

2 5

1

1

5
.

4.165. $5H8B5 C@02=5=85 x

x

x

x2 16

3

4
0

−

+

+
+ = .  

4.166. �<5NI53>AO AK@LO E20B8B ?5@2><C F5EC =0 12 4=59 

@01>BK 8;8 2B>@><C F5EC =0 24 4=O @01>BK. )20B8B ;8 MB>3> 

AK@LO =0 9 4=59 8E A>2<5AB=>9 @01>BK? 

4.167. $5H8B5 A8AB5<C =5@025=AB2 
7

16 9

2

2

x x

x

,

.

§
¨
ª

©ª
4.168. !0948B5 :>>@48=0BK B>G:8, A8<<5B@8G=>9 B>G -

:5 A(−3; 5) >B=>A8B5;L=> >A8 A8<<5B@88 ?0@01>;K

y = 2x2 − 8x + 1.

§ 17. Г5><5B@8G5A:0O ?@>3@5AA8O

4.169. $5H8B5 C@02=5=85:
0) x2

 = 16; 1) x2
 = 2,25; 2) x2

 = −0,25.

4.170. �KG8A;8B5 g(4); g(0); g(−2), 5A;8 g(x) = 3x.

4.171. !0948B5 7=0G5=85 2K@065=8O 2 0 5 0 1253 2 1− − −, , .

4.172. !0948B5 =>2CN F5=C B>20@0, 5A;8 53> ?5@2>=0G0;L-
=0O F5=0 2 25 @. C25;8G8;0AL =0 20 %.

4.173. !0948B5 A@54=55 35><5B@8G5A:>5 G8A5;:

0) 8 8 32; 1) 12 8 5.

$0AA<>B@8< 7040GC. �:;04G8: ?>;>68; 2 10=: 1000 @. =0 

45?>78B, ?> :>B>@><C AC<<0 2:;040 C25;8G8205BAO 5653>4-
=> =0 5 %. �0:0O AC<<0 1C45B C =53> G5@57 1 3>4, 2 3>40, 6 ;5B? 

 5L5=85. !0G0;L=0O AC<<0 2 1000 @. G5@57 3>4 C25;8G8B-
AO =0 5 % 8 A>AB028B 105 % >B 1000 @. !0945< 105 % = 1,05 

>B 1000 @.: 1000  1,05 = 1050 (@.). 

'5@57 420 3>40 AC<<0 2:;040 AB0=5B @02=>9 1000  1,05  1,05 = 

= 1000  1,052 (@.), G5@57 B@8 3>40 � 1000  1,053 (@.) 8 B. 4. #>-
;CG8< G8A;>2CN ?>A;54>20B5;L=>ABL: 1000  1,05; 1000  1,052; 

1000  1,053; � .

'5@57 H5ABL ;5B AC<<0 1C45B @02=0 1000  1,056 (@.). 

Правообладатель Народная асвета
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 =>385 ?@0:B8G5A:85 7040G8 ?@82>4OB : ?>A;54>20B5;L-
=>ABO< B0:>3> 2840. "=8 =07K20NBAO 35><5B@8G5A:8<8 ?@>-

3@5AA8O<8. 

�?@545;5=85. Г5><5B@8G5A:>9 ?@>3@5AA859 =07K205BAO 

G8A;>20O ?>A;54>20B5;L=>ABL, ?5@2K9 G;5= :>B>@>9 >B;8G5= 

>B =C;O, 0 :064K9 A;54CNI89, =0G8=0O A> 2B>@>3>, @025= 

?@54K4CI5<C, C<=>65==><C =0 >4=> 8 B> 65 4;O 40==>9 

?>A;54>20B5;L=>AB8 G8A;>, =5 @02=>5 =C;N, B. 5. 

bn + 1 = bn  q, 345 n ∈ N, q ≠ 0.

'8A;> q =07K205BAO 7=0<5=0B5;5< 35><5B@8G5A:>9 ?@>-

3@5AA88.

�7 @025=AB20 bn + 1 = bn  q A;54C5B, GB> q
b

b

n

n

=
+ 1

.

'B>1K 7040BL 35><5B@8G5A:CN ?@>3@5A-
A8N (bn), 4>AB0B>G=> 7040BL 55 ?5@2K9 G;5= b1 

8 7=0<5=0B5;L q.

!0?@8<5@, 5A;8 b1 = 3, q = 2, B> ?>;CG8BAO 35><5B@8G5A:0O 

?@>3@5AA8O 3; 6; 12; 24; � .

�A;8 b1 = 3, q = −2, B> ?>;CG8BAO 35><5B@8G5A:0O ?@>3@5A-
A8O, 7=0:8 G;5=>2 C :>B>@>9 G5@54CNBAO, B0: :0: 7=0<5-
=0B5;L ?@>3@5AA88 O2;O5BAO >B@8F0B5;L=K< G8A;><: 3; −6; 

12; −24; � .

�A;8 b1 = 16, q = 1

4
,  B> 35><5B@8G5A:0O ?@>3@5AA8O 8<55B 

284 16; 4; 1; 1

4
;  � .

�A;8 b1 = 3, q = 1, B> 2A5 G;5=K 35><5B@8G5A:>9 ?@>3@5AA88 

@02=K <564C A>1>9: 3; 3; 3; 3; � .

'B>1K 2KG8A;8BL ;N1>9 G;5= 35><5B@8G5A:>9 ?@>3@5AA88, 

=5 2KG8A;OO 2A5 ?@54K4CI85 G;5=K, 8A?>;L7CNB D>@<C;C 

n-3> G;5=0 35><5B@8G5A:>9 ?@>3@5AA88 

bn = b1  qn − 1.

�K2545< MBC D>@<C;C. �A;8 (bn) � 35><5B@8G5A:0O ?@>-
3@5AA8O 8 q � 55 7=0<5=0B5;L, B> ?> >?@545;5=8N 25@=K 

@025=AB20: 

b2 = b1  q;   b3 = b2  q;   b4 = b3  q; �;

bn − 1 = bn − 2  q;   bn = bn − 1  q.

bn + 1 = bn  q

Правообладатель Народная асвета
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#5@5<=>68< MB8 @025=AB20 <564C A>1>9:

b2 = b1  q

b3 = b2  q

b4 = b3  q

  �
bn − 1 = bn − 2  q

bn = bn − 1  q

b b b b b b b b q q qn n n

n

2 3 1 1 2 3 1

1

� � �

@07

− −

−

=
ñ òô óô

.

$0745;8< >15 G0AB8 @025=AB20 =0 ?@>872545=85
b2  b3  �  bn − 1 8 ?>;CG8< b b q q qn

n

=

−

1

1

�

@07
ñ òô óô

.

&0: :0: G8A;> <=>68B5;59 q @02=> n − 1, B> @025=AB2> 

?@8<5B 284
bn = b1  qn − 1.

#>;CG8;8 D>@<C;C n-3> G;5=0 35><5B@8G5A:>9 ?@>-
3@5AA88.

(>@<C;0 n-3> G;5=0 35><5B@8G5A:>9 

?@>3@5AA88 (bn) ?>72>;O5B 2KG8A;8BL ;N -

1>9 G;5= ?@>3@5AA88, 7=0O 55 ?5@2K9 G;5=, 

=><5@ G;5=0 8 7=0<5=0B5;L ?@>3@5AA88.

�@8<5@ 1. #>A;54>20B5;L=>ABL (bn) � 35><5B@8G5A:0O ?@>-
3@5AA8O, b1 = 2, q = 3. !0948B5 8-9 G;5= ?@>3@5AA88.

 5L5=85. #> D>@<C;5 n-3> G;5=0 ?>;CG8<:

b b q8 1
8 1= −

 = 2  37
 = 2  2187 = 4374.

�Bв5B: 4374.

�@8<5@ 2. #>A;54>20B5;L=>ABL (bn) � 35><5B@8G5A:0O ?@>-
3@5AA8O, b1 = 2,5, q = 2. /2;O5BAO ;8 G8A;> 320 G;5=>< MB>9 

?@>3@5AA88?

 5L5=85. #> CA;>28N bn = 320, b1 = 2,5, q = 2. #>4AB028< 

MB8 7=0G5=8O 2 D>@<C;C n-3> G;5=0 bn = b1  qn − 1 8 ?>;CG8< 

C@02=5=85 320 = 2,5  2n − 1. 

$5H8< MB> C@02=5=85: 2n − 1
 = 128; 2n − 1

 = 27; n − 1 = 7; n = 8.

&0: :0: 8 � =0BC@0;L=>5 G8A;>, B> G8A;> 320 O2;O5BAO 

G;5=>< MB>9 ?@>3@5AA88 A =><5@>< 8.

�Bв5B: G8A;> 320 O2;O5BAO G;5=>< MB>9 ?@>3@5AA88.

bn = b1  qn − 1

Правообладатель Народная асвета
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)0@0:B5@8AB8G5A:>5 A2>9AB2> 

35><5B@8G5A:>9 ?@>3@5AA88

� 35><5B@8G5A:>9 ?@>3@5AA88 <> -
4C;L :064>3> 55 G;5=0, =0G8=0O 

A> 2B>@>3>, @025= A@54=5<C ?@>?>@-

F8>=0;L=><C ?@54K4CI53> 8 ?>A;5-
4CNI53> (A>A54=8E A =8<) 55 G;5=>2, 

B. 5. b b bn n n= − +1 1  ?@8 ?  2.

Д>:а7аB5;ьABв>. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) 4;O 

G;5=0 bn 70?8H5< ?> D>@<C;5 n-3> G;5=0 ?@54K4CI89 8 

?>A;54CNI89 (A>A54=85) G;5=K, B. 5. bn − 1 8 bn + 1:

bn − 1 = b1qn − 2,   bn + 1 = b1qn.

!0945< A@54=55 ?@>?>@F8>=0;L=>5 (A@54=55 35><5B@8-

G5A:>5) A>A54=8E A bn G;5=>2 35><5B@8G5A:>9 ?@>3@5AA88. 

�;O MB>3> ?5@5<=>68< @025=AB20 bn − 1 = b1qn − 2 8 bn + 1 = b1qn 

8 ?>;CG8<:

bn − 1  bn + 1 = b1qn − 2  b1qn.

�K?>;=8< ?@5>1@07>20=8O 2 ?@02>9 G0AB8 @025=AB20: 

b bn n− +1 1  = b q n
1
2 2 2− ,

b bn n− +1 1  = b q n
1
2 2 1( ) ,−

b bn n− +1 1  = b qn
1

1
2−( ) ,

b bn n− +1 1  = bn( )
2
,

>B:C40 ?>;CG8<, GB>

 b b bn n n
2

1 1= − + ,  8;8 b b bn n n= − +1 1 .

%?@0254;82> 8 >1@0B=>5 CB25@645=85: 

5A;8 2 ?>A;54>20B5;L=>AB8 G8A5;, >B;8G=KE >B =C;O, <>-
4C;L :064>3> 55 G;5=0, =0G8=0O A> 2B>@>3>, @025= A@54=5<C 

?@>?>@F8>=0;L=><C ?@54K4CI53> 8 ?>A;54CNI53> (A>A54-
=8E A =8<) 55 G;5=>2, B> ?>A;54>20B5;L=>ABL O2;O5BAO 35>-
<5B @8 G5A:>9 ?@>3@5AA859.

b b bn n n= − +1 1 ,

8;8

b b bn n n
2

1 1= − +

?@8 ?  2

Правообладатель Народная асвета
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Д>:а7аB5;ьABв>. #CABL 2 =5:>B>@>9 G8A;>2>9 ?>A;5-
4>20B5;L=>AB8 (bn) <>4C;L :064>3> 55 G;5=0, =0G8=0O A> 

2B>@>3>, @025= A@54=5<C ?@>?>@F8>=0;L=><C ?@54K4CI53> 

8 ?>A;54CNI53> 55 G;5=>2, B. 5. b b bn n n= − +1 1 .  

&>340 b b bn n n
2

1 1= − + ,  7=0G8B, 
b

b

b

b

n

n

n

n−

+
=

1

1
,  B. 5. G0AB-

=>5 >B 45;5=8O :064>3> G;5=0 ?>A;54>20B5;L=>AB8 =0 

?@54H5AB2CNI89 5<C G;5= 5ABL >4=> 8 B> 65 G8A;>, 

>B ;8G=>5 >B =C;O. "1>7=0G8< 53> q, ?>;CG8< 
b

b

n

n

q
+

=
1

 

?@8 ;N1>< =0BC@0;L=>< n, A;54>20B5;L=>, bn + 1 = bn  q. 

�=0G8B, ?> >?@545;5=8N ?>A;54>20B5;L=>ABL (bn) � 35>-
<5B@8G5A:0O ?@>3@5AA8O. 

"10 CB25@645=8O <>6=> >1J548=8BL 2 >4=>, :>B>@>5 
=07K205BAO E0@0:B5@8AB8G5A:8< A2>9AB2>< 35><5B@8G5A:>9 

?@>3@5AA88:

G8A;>20O ?>A;54>20B5;L=>ABL, 2A5 G;5=K :>B>@>9 >B;8G-

=K >B =C;O, O2;O5BAO 35><5B@8G5A:>9 ?@>3@5AA859 B>340 8 

B>;L:> B>340, :>340 <>4C;L :064>3> 55 G;5=0, =0G8=0O A> 

2B>@>3>, @025= A@54=5<C ?@>?>@F8>=0;L=><C ?@54K4CI53> 

8 ?>A;54CNI53> 55 G;5=>2:

 b b bn n n= − +1 1 .

�@8<5@ 3. #@>25@LB5, O2;O5BAO ;8 35><5B@8G5A:>9 ?@>-
3@5AA859 ?>A;54>20B5;L=>ABL, 7040==0O D>@<C;>9 bn = 6n.

 5L5=85. �0?8H5< 4;O bn = 6n ?@54K4CI89 8 ?>A;54CN-

I89 G;5=K ?>A;54>20B5;L=>AB8:

bn
n

−
−=1

16 ,  bn
n

+
+=1

16 .

!0945< A@54=55 ?@>?>@F8>=0;L=>5 MB8E G;5=>2:

b bn n− +1 1  = 6 61 1n n− +
 = 62n

 = 6n
 = 6n 

= bn.

#> E0@0:B5@8AB8G5A:><C A2>9AB2C 35><5B@8G5A:>9 ?@>-
3@5AA88 ?>A;54>20B5;L=>ABL bn = 6n O2;O5BAO 35><5B@8G5A-
:>9 ?@>3@5AA859.

Правообладатель Народная асвета
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�?@545;5=85 35><5B@8G5A:>9 ?@>3@5AA88

1. #>A;54>20B5;L=>ABL 2; 10; 

50; � O2;O5BAO 35><5B@8G5A-
:>9 ?@>3@5AA859. #@>4>;68B5 
?>A;54>20B5;L=>ABL.

&0: :0: ?>A;54>20B5;L=>ABL O2;O5BAO 

35><5B@8G5A:>9 ?@>3@5AA859, B> =09-

45< 55 7=0<5=0B5;L q = 10  2 = 5. &>3-
40 :064K9 A;54CNI89 G;5= @025= 

?@54K4CI5<C, C<=>65==><C =0 G8A-
;> 5: 2; 10; 50; 250; 1250; 6250; � .

2. �725AB=K G;5=K 35><5B@8-

G5A:>9 ?@>3@5AA88: b7 = 16; 

b8 = 32. !0948B5 7=0<5=0B5;L 

MB>9 ?@>3@5AA88.

&0: :0: 7=0<5=0B5;L 35><5B@8G5A-
:>9 ?@>3@5AA88 @025= >B=>H5=8N 

;N1>3> 55 G;5=0 : ?@54K4CI5<C, B>

q
b

b
= 8

7

 = 32 16 2= .  

(>@<C;0 n-3> G;5=0 35><5B@8G5A:>9 ?@>3@5AA88 

3. #>A;54>20B5;L=>ABL (bn) �

35><5B@8G5A:0O ?@>3@5AA8O. 

!0948B5 ?OBK9 G;5= MB>9 ?@>-

3@5AA88, 5A;8 b1 = −0,1, q = 4.

#> D>@<C;5 n-3> G;5=0 35><5B@8-

G5A:>9 ?@>3@5AA88 bn = b1  qn − 1 ?>-

;CG8<: b5 = b1  q4 = −0,1  44
 = −25,6.

4. �0?8H8B5 D>@<C;C n-3> 

G;5 =0 4;O 35><5B@8G5A:>9 

?@>3@5AA88 −216; 36; −6; � 8 

=0948B5 55 A54L<>9 G;5=.

#> CA;>28N b1 = −216, b2 = 36, B>340 

q
b

b
= =

−
= −2

1

36

216

1

6
.  

�0?8H5< D>@<C;C n-3> G;5=0 40==>9 

35><5B@8G5A:>9 ?@>3@5AA88, ?>4AB0-

282 2 D>@<C;C bn = b1  qn − 1 7=0G5=8O 

4;O b1 8 q: bn

n

= − −( )
−

216
1

6

1

.

#>4AB028< n = 7 2 D>@<C;C n-3> G;5-
=0 40==>9 35><5B@8G5A:>9 ?@>3@5A-
A88 8 =0945< 55 A54L<>9 G;5=: 

b7

7 1

216
1

6
= − −( )

−
 = − −( )216

1

6

6

= 

= −6
1

6

3

6
 = − 1

63
 = − 1

216
.

5. !0948B5 =><5@ G;5=0 35>-

<5B@8G5A:>9 ?@>3@5AA88 

0,1; 0,3; �, @02=>3> 218,7.

!0945< 7=0<5=0B5;L ?@>3@5AA88:

b1 = 0,1, b2 = 0,3; q
b

b
= =2

1

3.

�725AB=>, GB> bn = 218,7. #> D>@<C-

;5 n-3> G;5=0 35><5B@8G5A:>9 ?@>-

3@5AA88 bn = b1  qn − 1 ?>;CG8<: 

218,7 = 0,1  3n − 1; 3n − 1 
= 2187; 

3 31 7n − = ;  n − 1 = 7; n = 8.

Правообладатель Народная асвета
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6. !0948B5 7=0<5=0B5;L 8 

?5@2K9 G;5= 35><5B@8G5A:>9 

?@>3@5AA88 (bn), 5A;8 b5 = 24; 

b8 = −3.

#> CA;>28N b5 = b1  q4 
= 24; 

b8 = b1  q7 
= −3.

%>AB028< A8AB5<C C@02=5=89 

b q

b q

1
4

1
7

24

3

=

= −

§
¨
ª

©ª

,

.
 

$0745;8< 2B>@>5 C@02=5=85 =0 ?5@-

2>5 8 ?>;CG8<: q3 1

8
= − ,  q = − 1

2
.

#>4AB028< MB> 7=0G5=85 q 2 ?5@-

2>5 C@02=5=85 A8AB5<K 8 ?>;CG8< 

b1 = 384.

)0@0:B5@8AB8G5A:>5 A2>9AB2> 35><5B@8G5A:>9 ?@>3@5AA88

7. !0948B5 A>@>: 452OBK9 

G;5= 35><5B@8G5A:>9 ?@>3@5A-
A88, 5A;8 A>@>: 2>AL<>9 55 
G;5= @025= 4, 0 ?OB845AOBK9 

55 G;5= @025= 9.

�>A?>;L7C5<AO E0@0:B5@8AB8G5A:8< 

A2>9AB2>< 35><5B@8G5A:>9 ?@>3@5A-

A88 b b bn n n
2

1 1= − +  8 ?>;CG8< 

b b b49
2

48 50= , B. 5. b49
2 4 9= ; b49

2 36= .

&>340 b49 = −6 8;8 b49 = 6.

8. #@8 :0:>< 7=0G5=88 x ?>-

A;54>20B5;L=>ABL x − 2; x − 1; 

x + 2 O2;O5BAO 35><5B@8 G5A:>9 

?@>3@5AA859?

#> E0@0:B5@8AB8G5A:><C A2>9AB2C 

?@>3@5AA88 ?>A;54>20B5;L=>ABL O2 -

;O5BAO 35><5B@8G5A:>9 ?@>3@5A-
A859, 5A;8 :064K9 55 G;5=, =0G8-

=0O A> 2B>@>3>, @025= A@54=5<C 

?@>?>@F8>=0;L=><C ?@54K4CI53> 8 

?>A;54CNI53> G;5=>2: 

(x − 1)2
 = (x − 2)(x + 2). $5H8< ?>;C-

G5==>5 C@02=5=85: (x − 1)2
 = x

2
 − 4; 

−2x = −5; x = 2,5.

1. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) n-9 G;5= 2KG8A;O5BAO ?> D>@<C;5: 

0) b b qn = 1 ;  1) b b qn
n= 1 ;

2) b b n qn = + −( )1 1 ;  3) b b qn
n= −

1
1.

�K15@8B5 ?@028;L=K9 >B25B.

2. #>A;54>20B5;L=>ABL (bn) O2;O5BAO 35><5B@8G5A:>9 ?@>3@5AA859, 

5A;8 4;O 2A5E G;5=>2 ?>A;54>20B5;L=>AB8, =0G8=0O A> 2B>@>3>, 2K?>;-

=O5BAO CA;>285:
0) b n bn n= −( ) +1 1;  1) b b bn n n= − +1 1;  

2) b b bn n n
2

1 1= − + ;  3) b
b b

n
n n

=
+− +1 1

2
.

�K15@8B5 ?@028;L=K9 >B25B.
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4.174. �0: >?@545;8BL 7=0<5=0B5;L 35><5B@8G5A:>9 ?@>-
3@5AA88, 5A;8 7040=K =5A:>;L:> 55 ?5@2KE G;5=>2? "?@545;8-

B5 7=0<5=0B5;L 35><5B@8G5A:>9 ?@>3@5AA88:

0) 6; 12; 24; 48; �; 1) 1; 4; 16; 64; �; 

2) 2; 6; 18; 54; �; 3) 1; 0,5; 0,25; 0,125; � .

4.175. �KG8A;8B5 7=0<5=0B5;L 8 A;54CNI85 G5BK@5 G;5=0 

35><5B@8G5A:>9 ?@>3@5AA88:

0) −1; −2; −4; −8; �; 1) 3; −0,3; 0,03; −0,003; �;

2) 5; 5; 5; 5; �; 3) 2;  2; 2 2;  4; � .

4.176. #5@2K9 G;5= 35><5B@8G5A:>9 ?@>3@5AA88 @025= 10, 

0 7=0<5=0B5;L @025= 2. !07>28B5 ?OBL ?5@2KE G;5=>2 MB>9 

35><5B@8G5A:>9 ?@>3@5AA88.

4.177. !0948B5 7=0<5=0B5;L 35><5B@8G5A:>9 ?@>3@5A-
A88 (bn), 5A;8:

0) b1 = 8, b2 = −2; 1) b9 = −6, b10 = −12;

2) b b15 165 5 25= =, ;  3) b bn n= =+
3

8

3

41 1, .

4.178. �0: >?@545;8BL ?> 7040==><C G;5=C 35><5B@8G5A-
:>9 ?@>3@5AA88 53> =><5@? � 35><5B@8G5A:>9 ?@>3@5AA88 0,01; 

0,1; 1; 10; � =0948B5 =><5@ G;5=0, @02=>3> 1 000 000.

4.179. �=0<5=0B5;L 35><5B@8G5A:>9 ?@>3@5AA88 (bn) @0 -
25= 2. !0948B5 ?5@2K9 8 2B>@>9 G;5=K MB>9 ?@>3@5AA88, 

5A;8:

0) b3 = 16; 1) b3 = −1; 2) b3
1

4
= ;  3) b3 4 3= − .

4.180. � 35><5B@8G5A:>9 ?@>3@5AA88 G5B25@BK9 G;5= @0-
25= 32. !0948B5 2A5 ?@54K4CI85 G;5=K MB>9 ?@>3@5AA88, 

5A;8 7=0<5=0B5;L ?@>3@5AA88 @025=: 

0) 2; 1) − 1

2
;  2) 1; 3) −4. 

�K?>;=8B5 7040=85 42C<O A?>A>10<8.

4.181. #>A;54>20B5;L=>ABL (bn) � 35><5B@8G5A:0O ?@>3@5A-
A8O. �A?>;L7C9B5 D>@<C;C n-3> G;5=0 4;O 2KG8A;5=8O H5AB>-
3> G;5=0 MB>9 ?@>3@5AA88, 5A;8:

0) b1 = 5, q = 2; 1) b1 = −0,002, q = 10;

2) b1 = 1, q = 1

3
;  3) b1

3

9
= ,  q = − 3.

Правообладатель Народная асвета
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4.182. #>A;54>20B5;L=>ABL (bn) � 35><5B@8G5A:0O ?@>3@5A-
A8O. �K@078B5 b8 G5@57:
0) b1 8 q; 1) b7 8 q; 2) b9 8 q; 3) b5 8 q.

4.183. �;O 35><5B@8G5A:>9 ?@>3@5AA88 (bn) 2K@078B5 G5@57 
b19 8 q:

0) b1; 1) b20; 2) b14; 3) b27.

4.184. �0?8H8B5 D>@<C;C n-3> G;5=0 8 =0948B5 b5 8 b7 4;O 

35><5B@8G5A:>9 ?@>3@5AA88 (bn): 

0) −25; −5; −1; �; 1) 1

27

1

9

1

3
; ; ; ;�  

2) 3 3 3; ; ; ;�  3) −0,25; 0,5; −1; � . 

4.185. �5@=> ;8, GB> <>6=> =09B8 ?5@2K9 G;5= 35><5B@8-

G5A:>9 ?@>3@5AA88 ?> >4=><C 87 53> G;5=>2 8 7=0<5=0B5;N 

?@>3@5AA88? !0948B5 ?5@2K9 G;5= 35><5B@8G5A:>9 ?@>3@5A-
A88 (bn), 2 :>B>@>9:

0) b8 = 384 8 q = 2;

1) b5 = 31,25 8 q = −2,5;

2) b10
1

243
=  8 q = 1

3
.

4.186. �;O 35><5B@8G5A:>9 ?@>3@5AA88 (bn) 8725AB=>, GB> 

b4 = −4, b3 = 2. !0948B5 7=0<5=0B5;L ?@>3@5AA88 8 55 2>AL<>9 

G;5=. 

4.187. �5><5B@8G5A:0O ?@>3@5AA8O (bn) 7040=0 D>@<C;>9 

n-3> G;5=0 bn = 4n. �5@=> ;8, GB>:

0) q = 2; 1) q = 4; 2) b1
1

4
= ;  3) b1 = 4?

4.188. �8:B>@8O 0<07>=A:0O � A0<0O 1>;LH0O :C2H8=:0 
2 <8@5 � >G5=L 1KAB@> @0AB5B. �=5< 55 ;8AB 8<55B 480<5B@ 

0,1 A<, 0 G5@57 12 G 4>AB8305B <0:A8<0;L=>3> @07<5@0. �0:>2 

<0:A8<0;L=K9 @07<5@ ;8AB0 :C2H8=:8, 5A;8 :064K9 G0A 53> 

480<5B@ C25;8G8205BAO 2 2 @070?
4.189. !0948B5 7=0<5=0B5;L 35><5B@8G5A:>9 ?@>3@5A-

A88 (xn), 2 :>B>@>9:

0) x1 = 2, x7 = 1458; 1) x1 74 2

3
= ;  x6 2 1

3
= .

4.190. '8A;> 324 O2;O5BAO G;5=>< 35><5B@8G5A:>9 ?@>3@5A-
A88 (bn), 2 :>B>@>9 b1 = 4, 0 q = 3. !0948B5 =><5@ MB>3> G;5=0. 

4.191. #>A;54>20B5;L=>ABL 3

16
;  3

8
;  3

4
;  � � 35><5B@8G5A:0O 

?@>3@5AA8O. �0:>9 =><5@ 8<55B G;5= ?@>3@5AA88, @02=K9 96? 

Правообладатель Народная асвета
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4.192. � ?5@2K9 45=L <8@>2>9 ?@5<L5@K :8=>D8;L<0 1K;> 

?@>40=> 300 000 18;5B>2. � ?>A;54CNI85 4=8 G8A;> ?@>40=-

=KE 18;5B>2 C25;8G820;>AL =0 10 % 5654=52=>. %:>;L:> 18-

;5B>2 1K;> ?@>40=> 70 2B>@>9 8 70 ?OBK9 4=8 ?@5<L5@K?

4.193. !0948B5 7=0<5=0B5;L 8 ?5@2K9 G;5= 35><5B@8G5A:>9 

?@>3@5AA88 (bn), 5A;8:

0) b4 = 2, b7 = −54; 1) b3 = 25, b6 = −3125;

2) b2 = 108, b6 = 104.

4.194. !0948B5 ?OB=04F0BK9 G;5= 35><5B@8G5A:>9 ?@>-
3@5AA88 (yn), 5A;8 b4 = 1, b9 = 10−5.

4.195. �0:85 420 G8A;0 =04> 2AB028BL <564C G8A;0<8 9 

8 243, GB>1K >=8 2<5AB5 A 40==K<8 G8A;0<8 >1@07>20;8 35>-
<5B@8G5A:CN ?@>3@5AA8N?

4.196.  564C G8A;0<8 40 1

2
 8 5 1

3
 2AB02LB5 G5BK@5 B0:85 

G8A;0, :>B>@K5 2<5AB5 A 40==K<8 G8A;0<8 >1@07CNB 35><5B-
@8G5A:CN ?@>3@5AA8N. '5<C @025= 7=0<5=0B5;L MB>9 35><5B-
@8G5A:>9 ?@>3@5AA88?

4.197. !0948B5 2>AL<>9 G;5= 35><5B@8G5A:>9 ?@>3@5AA88, 

5A;8 A54L<>9 8 452OBK9 55 G;5=K A>>B25BAB25==> @02=K:

0) 4 8 25; 1) −9 8 −16; 2) 5 8 10.

4.198. �725AB=>, GB> 2 35><5B@8G5A:>9 ?@>3@5AA88, 2A5 
G;5=K :>B>@>9 ?>;>68B5;L=K, b4 = 5, b6 = 1. !0948B5 b5; 

q; b1; b8.

4.199. !0948B5, ?@8 :0:>< 7=0G5=88 ?5@5<5==>9 7=0G5=8O 

2K@065=89 1C4CB ?>A;54>20B5;L=K<8 G;5=0<8 35><5B@8G5A-
:>9 ?@>3@5AA88:

0) 5;  9 − 4x  8  4x + 1; 

1) x + 11; x − 5  8  2x − 10;

2) 4;  x − 5  8  (x + 3)2.

4.200*. #@>25@LB5, O2;O5BAO ;8 35><5B@8G5A:>9 ?@>3@5AA8-

59 ?>A;54>20B5;L=>ABL: 

0) bn = 5n; 1) cn
n= −7

11
8 1;

2) xn = 2n3;  3) yn = −5n.

�A;8 40, B> =0948B5 55 ?5@2K9 G;5= 8 7=0<5=0B5;L.
4.201*. �>:068B5, GB> ?>A;54>20B5;L=>ABL 3n; 3n + 1; 3n + 2; 

3n + 3; �, 345 n ∈ N, O2;O5BAO 35><5B@8G5A:>9 ?@>3@5AA859. 

!0948B5 7=0<5=0B5;L MB>9 ?@>3@5AA88.

Правообладатель Народная асвета
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4.202*. !0948B5 ?5@2K9 G;5= 8 7=0<5=0B5;L 35><5B@8G5A-
:>9 ?@>3@5AA88 (bn), 5A;8:

0) b7 = 5b5  8  b5 − b3 = 48;

1) b1 + b3 = 10  8  b2 + b4 = 30;

2) b5 − b1 = 15  8  b4 − b2 = 6. 

4.203*. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) 8725AB=>, GB> 

b43  b36 = 57. !0948B5 7=0G5=85 2K@065=8O b33  b46.

4.204*. !0948B5 7=0<5=0B5;L 35><5B@8G5A:>9 ?@>3@5A-
A88 (bn), 5A;8 b7 − b5 = 48; b6 + b5 = 48. 

4.205*. #OBK9 G;5= 35><5B@8G5A:>9 ?@>3@5AA88 @025= 2. '5<C 

@02=> ?@>872545=85 ?5@2KE 452OB8 G;5=>2 MB>9 ?@>3@5AA88?

4.206*. �0=0 35><5B@8G5A:0O ?@>3@5AA8O (bn). "?@545;8-

B5, O2;O5BAO ;8 35><5B@8G5A:>9 ?@>3@5AA859 ?>A;54>20B5;L-
=>ABL:
0) b1; b3; b5; �; 1) b1 + 7; b2 + 7; b3 + 7; �;

2) 5b1; 5b2; 5b3; �; 3) b b b1
2

2
2

3
2; ; ; .�

4.207*. � 35><5B@8G5A:>9 ?@>3@5AA88 A ?>;>68B5;L=K<8 

G;5=0<8 b1 + b2 = 20, b3 + b4 = 180, bn = 405. !0948B5 n.

4.208. �=0<5=0B5;L 35><5B@8G5A:>9 ?@>3@5AA88 (bn) @0-
25= 5. !0948B5 ?5@2K9 G;5= ?@>3@5AA88, 5A;8:

0) b2 = 20; 1) b2 = −5; 2) b2 = 24; 3) b2 15 1

7
= − .  

4.209. �0: >?@545;8BL 7=0<5=0B5;L 35><5B@8G5A:>9 ?@>-
3@5AA88, 5A;8 7040=K =5A:>;L:> 55 ?5@2KE G;5=>2? !0948B5 
7=0<5=0B5;L 8 H5AB>9 G;5= 35><5B@8G5A:>9 ?@>3@5AA88:

0) −1; −5; −25; −125; �; 1) 8; 4; 2; 1; �;

2) −3; 3; −3; 3; �; 3) 3 3 3 3 9; ; ; ; .�

4.210. !0948B5 7=0<5=0B5;L 35><5B@8G5A:>9 ?@>3@5A-
A88 (bn), 5A;8:

0) b1 = 10, b2 = 30; 1) b5 = −12, b6 = 3;

2) b17 = 0,25, b18 = 0,5; 3) b b21 2216 4 2= =, .

4.211. � 35><5B@8G5A:>9 ?@>3@5AA88 H5AB>9 G;5= @0-
25= 27. !0948B5 420 ?@54K4CI8E 8 420 ?>A;54CNI8E G;5=0 

MB>9 ?@>3@5AA88, 5A;8 7=0<5=0B5;L ?@>3@5AA88 @025=:

0) 3; 1) − 1

3
; 2) 1; 3) −3.

Правообладатель Народная асвета
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4.212. �;O 35><5B@8G5A:>9 ?@>3@5AA88 (bn) 2K@078B5 b12 

G5@57:
0) b1 8 q; 1) b11 8 q; 2) b15 8 q; 3) b7 8 q.

4.213. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) 8725AB=K ?5@2K9 

G;5= b1 8 7=0<5=0B5;L q. �0?8H8B5 D>@<C;C n-3> G;5=0 MB>9 

?@>3@5AA88 8 =0948B5 b4 8 b7, 5A;8:

0) b1 = 5, q = 2; 1) b q1 1 1

3
= − =, ;

2) b q1 16 1

2
= = −, ;  3) b q1 9 3 3= =, .

4.214. !0948B5 ?5@2K9 G;5= 35><5B@8G5A:>9 ?@>3@5A-

A88 (bn), 2 :>B>@>9 b7
4

9
=  8 q = − 1

3
.

4.215. �;O 35><5B@8G5A:>9 ?@>3@5AA88 (bn) 8725AB=>, GB> 

b2 = 6, b3 = −2. !0948B5 7=0<5=0B5;L ?@>3@5AA88 8 ?OBK9 G;5= 

MB>9 ?@>3@5AA88.

4.216. &@8 3>40 =0704 =0A5;5=85 3>@>40 A>AB02;O;> 

250 000 G5;. � A2O78 A @0AH8@5=85< ?@>872>4AB25==KE <>I-

=>AB59 ?@54?@8OB89 3>@>40 2 ?>A;54CNI85 3>4K G8A;> 68-

B5;59 3>@>40 C25;8G820;>AL =0 8 % 5653>4=>. �5@=> ;8, GB> 

A59G0A 2 3>@>45 ?@>68205B 1>;55 350 000 G5;>25:?

4.217. !0948B5 7=0<5=0B5;L 35><5B@8G5A:>9 ?@>3@5A-
A88 (cn), 2 :>B>@>9 c1 = −1,5, c4 = 96.

4.218. /2;O5BAO ;8 G8A;> 486 G;5=>< 35><5B@8G5A:>9 ?@>-
3@5AA88 (bn), 2 :>B>@>9 b1 = 2, 0 q = 3?

4.219. '8A;> −256 O2;O5BAO G;5=>< 35><5B@8G5A:>9 ?@>-
3@5AA88 −8; −16; −32; � . !0948B5 =><5@ MB>3> G;5=0. 

4.220. #@>25@LB5, O2;O5BAO ;8 G8A;> 1024 G;5=>< 35><5B-
@8G5A:>9 ?@>3@5AA88 4; 16; 64; � .

4.221. #@54?@8OB85 2 O=20@5 ?;0=8@C5B 70?CAB8BL =>2CN 

?@>872>4AB25==CN ;8=8N. #> ?@5420@8B5;L=K< @0AG5B0<, 

2 ?5@2K9 <5AOF =0 =>2>9 ;8=88 <>65B 1KBL 873>B>2;5=> 

256 BKA. 548=8F ?@>4C:F88. �0B5< ?@54?>;0305BAO C25;8G8-

20BL 2K?CA: ?@>4C:F88 =0 25 % 565<5AOG=>. � :0:>< <5AO-

F5, A>3;0A=> MB><C ?;0=C, ?@54?@8OB8N C40ABAO 4>25AB8 2K-

?CA: ?@>4C:F88 4> 625 BKA. 548=8F 2 <5AOF?

4.222. !0948B5 7=0<5=0B5;L 8 ?5@2K9 G;5= 35><5B@8G5A:>9 

?@>3@5AA88 (bn), 5A;8 b4 = −48, b8 = −768.

4.223. �0:85 G5BK@5 G8A;0 =04> 2AB028BL <564C G8A;0-
<8 160 8 5, GB>1K >=8 2<5AB5 A 40==K<8 G8A;0<8 >1@07>20;8 

Правообладатель Народная асвета
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35><5B@8G5A:CN ?@>3@5AA8N? '5<C @025= 7=0<5=0B5;L MB>9 

35><5B@8G5A:>9 ?@>3@5AA88?

4.224. !0948B5 4204F0BK9 G;5= 8 7=0<5=0B5;L 35><5B@8-

G5A:>9 ?@>3@5AA88, 5A;8 452OB=04F0BK9 8 4204F0BL ?5@2K9 

55 G;5=K A>>B25BAB25==> @02=K 2 8 50.

4.225. !0948B5, ?@8 :0:>< 7=0G5=88 ?5@5<5==>9 7=0G5=8O 

2K@065=89 1C4CB ?>A;54>20B5;L=K<8 G;5=0<8 35><5B@8G5A-
:>9 ?@>3@5AA88:

0) 4; x − 5 8 7 − 2x; 1) 3x − 4; x + 2 8 x + 6.

4.226*. �>:068B5, GB> ?>A;54>20B5;L=>ABL bn
n= 2

7
3  O2-

;O5BAO 35><5B@8G5A:>9 ?@>3@5AA859. 

4.227*. !0948B5 ?5@2K9 G;5= 8 7=0<5=0B5;L 35><5B@8G5A-
:>9 ?@>3@5AA88 (bn), 5A;8 b4 − b5 = −168 8 b3 + b4 = −28.

4.228*. �0=0 35><5B@8G5A:0O ?@>3@5AA8O (bn). "?@545;8B5, 

O2;O5BAO ;8 35><5B@8G5A:>9 ?@>3@5AA859 ?>A;54>20B5;L=>ABL:

0) b2; b4; b6; �; 1) 1 1 1

1 2 3b b b
; ; ; .�

4.229*. (5AB>9 G;5= 35><5B@8G5A:>9 ?@>3@5AA88 @025= 10. 

'5<C @02=> ?@>872545=85 >48==04F0B8 ?5@2KE G;5=>2 MB>9 

?@>3@5AA88?

4.230. % ?><>ILN 3@0D8:>2 

DC=:F89 y x=  8 y x= +3

7

6

7
2  

(@8A. 95) @5H8B5 C@02=5=85 

x x= +3

7

6

7
2 .  �K?>;=8B5 ?@>-

25@:C.
4.231. !0948B5 7=0G5=85 2K-

@065=8O
7

11 2

5

4 11− +
+ .

4.232. %>:@0B8B5 4@>1L  
y y

y

2

2

2 15

9

+ −

−
.

4.233. �2B>1CA 4>;65= ?@>5E0BL 700 :< 70 10 G. ":070;>AL, 

GB> 45 % ?CB8 >= ?@5>4>;5; 70 4,5 G. % :0:>9 A:>@>ABLN 5<C 

=04> 42830BLAO 40;LH5, GB>1K ?@81KBL 2 ?C=:B =07=0G5=8O 

?> @0A?8A0=8N? 

$8A. 95

Правообладатель Народная асвета
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§ 18. (>@<C;0 AC<<O n ?5@2OE G;5=>2 

35><5B@8G5A:>9 ?@>3@5AA88

4.234. !0948B5 7=0G5=85 2K@065=8O:

0) 2 31 1
1− − −

+( ) ;  1) 2 16 84 3−( ) .

4.235. $5H8B5 C@02=5=85 x x x−( ) −( ) = −6 3 62 .

!5<0;> ;535=4 A2O70=> A 35><5B@8G5A:>9 ?@>3@5AA859. 

!081>;55 8725AB=0O 87 =8E @0AA:07K205B >1 87>1@5B0B5;5 
H0E<0B. 
#> ;535=45, :>340 A>740B5;L H0E<0B ?>:070; A2>5 87>1@5-

B5=85 ?@028B5;N AB@0=K, B><C B0: ?>=@028;0AL 83@0, GB> >= 

40; 87>1@5B0B5;N ?@02> A0<><C 

2K1@0BL =03@04C.  C4@5F ?>?@>-
A8; C ?@028B5;O 70 ?5@2CN :;5B-
:C H0E<0B=>9 4>A:8 70?;0B8BL 

5<C >4=> 75@=> ?H5=8FK, 70 2B>-
@CN � 420, 70 B@5BLN � G5BK@5 
8 B. 4., C420820O :>;8G5AB2> 75-
@5= =0 :064>9 A;54CNI59 :;5B-
:5 (@8A. 96).

#@028B5;L 1KAB@> A>3;0A8;AO 8 ?@8:070; :07=0G5N 2K-

40BL <C4@5FC =C6=>5 :>;8G5AB2> 75@=0. "4=0:> :>340 :07=0-
G59 ?>:070; @0AG5BK, B> >:070;>AL, GB> @0A?;0B8BLAO =52>7-
<>6=>, @0725 B>;L:> >ACH8BL <>@O 8 >:50=K 8 70A5OBL 2A5 
?H5=8F59.

'8A;> 75@5=, :>B>@>5 ?>?@>A8; <C4@5F, @02=> AC<<5 
G;5=>2 35><5B@8G5A:>9 ?@>3@5AA88 1; 2; 22; 23; �; 263, B. 5. 
1 + 2 + 22 + 23 + � + 263.

�K2545< D>@<C;C, ?> :>B>@>9 <>6=> =0E>48BL AC<<C n 

?5@2KE G;5=>2 35><5B@8G5A:>9 ?@>3@5AA88. 

"1>7=0G8< AC<<C n ?5@2KE G;5=>2 35><5B@8G5A:>9 ?@>-
3@5AA88 (bn) G5@57 S?, B>340:

S b b q b q b qn
n= + + + + −

1 1 1

2

1

1� .

'<=>68< >15 G0AB8 MB>3> @025=AB20 =0 7=0<5=0B5;L ?@>-
3@5AA88 q 8 ?>;CG8<: 

S q b q b q b q b qn
n= + + + +1 1

2

1

3

1� .

$8A. 96
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�KGB5< 87 2B>@>3> @025=AB20 ?5@2>5 8 ?>;CG8<: 

S q b q b q b q b qn
n= + + + +1 1

2
1

3
1�

−
S b b q b q b qn

n= + + + + −
1 1 1

2
1

1�

S q S b q bn n
n− = −1 1,

B. 5. S q b qn
n−( ) = −( )1 11 .  �K@078< 87 MB>3> @025=AB20 S? ?@8 

q ≠ 1 8 ?>;CG8< D>@<C;C AC<<K n ?5@2KE G;5=>2 35><5B@8G5-

A:>9 ?@>3@5AA88 Sn

nb q

q
=

−( )
−

1 1

1
.

�A;8 q = 1, B> 2A5 G;5-
=K ?@>3@5AA88 @02=K ?5@2>-
<C G;5=C, 8 AC<<C n ?5@2KE 
G;5=>2 B0:>9 35><5B@8G5A:>9 
?@>3@5AA88 <>6=> =09B8 ?> 
D>@<C;5 S? = nb1.
�KG8A;8< ?> D>@<C;5 

AC<<K n ?5@2KE G;5=>2 35><5B@8G5A:>9 ?@>3@5AA88 G8A;> 75-
@5=, :>B>@>5 70?@>A8; 2 =03@04C <C4@5F, B. 5. AC<<C

S64 = 1 + 2 + 22 + 23 + � + 263.

#5@2K9 G;5= 35><5B@8G5A:>9 ?@>3@5AA88 b1 = 1, 7=0<5=0-
B5;L q = 2, :>;8G5AB2> G;5=>2 ?@>3@5AA88 @02=> 64. 

&>340 S64

641 2 1

2 1
=

−( )
−

 = 264 − 1 = 18 446 744 073 709 551 615. 

&0:>3> :>;8G5AB20 ?H5=8FK G5;>25G5AB2> =5 A>1@0;> 70 2AN 
A2>N 8AB>@8N.

�@8<5@ 1. !0948B5 AC<<C 45AOB8 ?5@2KE G;5=>2 35><5B@8-
G5A:>9 ?@>3@5AA88 (bn), 2 :>B>@>9 b1 = 0,5, q = 2. 

 5L5=85. #@8<5=8< D>@<C;C AC<<K Sn

nb q

q
=

−( )
−

1 1

1
 4;O 

n = 10, ?>;CG8< S
b q

q10

1
10 1

1
=

−( )
−

 = 
0 5 2 1

2 1

10, −( )
−

 = 0,5  (1024 − 1) = 

= 0,5  1023 = 511,5.

�Bв5B: 511,5.

�@8<5@ 2. !0948B5 AC<<C 425=04F0B8 ?5@2KE G;5=>2 35>-
<5B@8G5A:>9 ?@>3@5AA88 3; −6; 12; −24; � .

(BD@G?4 EG@@ы n C9D6ыE 

G?9AB6 79B@9FD<G9E>B= 

CDB7D9EE<< 

Sn

b q

q

n

=
−( )

−
1 1

1
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 5L5=85. #>4AB028< 2 D>@<C;C Sn

nb q

q
=

−( )
−

1 1

1
 7=0G5=8O b1 = 3,

q = −2, n = 12: S12

12
3 2 1

2 1
=

−( ) −( )
− −

 = 
3 2 1

3

12 −( )
−

 = −(212 − 1) = −4095.

�Bв5B: −4095.

  (BD@G?4 EG@@ы n C9D6ыE G?9AB6 79B@9FD<G9E>B= CDB7D9EE<<

1. !0948B5 AC<<C ?OB8 
?5@2KE G;5=>2 35><5B@8-

G5A:>9 ?@>3@5AA88 (bn), 

5A;8 b2 = −1, b3
1
2

= − .

!0945< 7=0<5=0B5;L 8 ?5@2K9 G;5= 35>-
<5B@8G5A:>9 ?@>3@5AA88: 

q
b

b
= = −( ) −( ) =3

2

1
2

1 1
2

,  B>340 

b
b

q1
2 1 1

2
2= = −( ) = − .

#> D>@<C;5 S
b q

qn

n

=
−( )

−
1 1

1
 =0945< 

S5

5

2 1
2

1

1
2

1
=

− ( ) −
»

½
¼¼

¿

Á
ÀÀ

−
 = 

− −( )
−

2 1
32

1

1
2

 =

= 
−2 31

32
1
2

 = −62
32

1
2

 = − = −62
16

3 7
8

.

2. %C<<0 G;5=>2 35><5B@8-
G5A:>9 ?@>3@5AA88 @02=0 
605. !0948B5 :>;8G5AB2> 
G;5=>2 ?@>3@5AA88, 5A;8 

b1 = 5, q = 3.

#>4AB028< 2 D>@<C;C S
b q

qn

n

=
−( )

−
1 1

1
 

7=0G5=8O Sn = 605, b1 = 5, q = 3 8 =09-
45< n:

605
5 3 1

3 1
=

−( )
−

n

;  5 3 1 605 2n −( ) = ;  

3 1 242n − = ;  3n = 243; 3? = 35; n = 5.

3. � 35><5B@8G5A:>9 ?@>-

3@5AA88 (bn) 8725AB=>, GB> 

b5 = 6; b6 = −36.

!0948B5 S3.

!0945< 7=0<5=0B5;L ?@>3@5AA88: 

q b b= 6 5  = − = −36 6 6.

#>4AB028< 2 D>@<C;C n-3> G;5=0 35>-

<5B@8G5A:>9 ?@>3@5AA88 b5 = 6 8 q = −6 
8 =0945< ?5@2K9 G;5= ?@>3@5AA88: 

b b q5 1
4= ;  6 61

4= −b ( ) ;  b1
1

216
= .
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#> D>@<C;5 S
b q

qn

n

=
−( )

−
1 1

1
 =0945< AC<-

<C B@5E ?5@2KE G;5=>2 35><5B@8G5A:>9 

?@>3@5AA88: S3

31
216

6 1

6 1
31

216
=

−( ) −( )
− −

= .

4. � 35><5B@8G5A:>9 ?@>-

3@5AA88 (bn) 8725AB=>, GB> 

b3 = 16, q = 2, bn = 64.
!0948B5 AC<<C n ?5@2KE 
G;5=>2 MB>9 ?@>3@5AA88.

�=0O, GB> B@5B89 G;5= 35><5B@8G5A:>9 
?@>3@5AA88 @025= 16, 0 55 7=0<5=0B5;L 

@025= 2, ?> D>@<C;5 b3 = b1  q2 =0945< 

?5@2K9 G;5= ?@>3@5AA88: 16 = b1  22; b1 = 4. 
�>A?>;L7C5<AO D>@<C;>9 n-3> G;5=0 35>-

<5B@8G5A:>9 ?@>3@5AA88 b b qn
n= −

1
1  

8 =0945< n: 64 4 2 1= −n ;  2 161n − = ;   

2? − 1 = 24; n − 1 = 4; n = 5.
#> D>@<C;5 AC<<K n ?5@2KE G;5=>2 

35><5B@8G5A:>9 ?@>3@5AA88 =0945< S5: 

S5

54 2 1

2 1
124=

−
−

=
( )

.

1. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) AC<<0 n ?5@2KE G;5=>2 2K G8A-
;O5BAO ?> D>@<C;5:

0) S b qn
n= 1 2 ;  1) S b qn

n= 1 ;

2) S b qn
n= −

1
1;  3) S

b q

q
n

n

=
−

−
1 1

1

( )
.

�K15@8B5 ?@028;L=K9 >B25B. 

2. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) 8725AB=>, GB> b1 = −12, q = 5. 
�5@=> ;8, GB> AC<<0 n ?5@2KE G;5=>2 40==>9 ?@>3@5AA88 ?@8 ;N1>< 
n O2;O5BAO >B@8F0B5;L=K< G8A;><?

4.236. !0948B5 AC<<C 99 ?5@2KE G;5=>2 35><5B@8G5A:>9 
?@>3@5AA88 7; −7; 7; −7; � . 

4.237. !0948B5 AC<<C H5AB8 ?5@2KE G;5=>2 35><5B@8G5A-
:>9 ?@>3@5AA88:
0) 5; 10; 20; �; 1) 9; 3; 1; �;

2) 1
2

;  −1; 2; �; 3) 3; 3 3;  9; � .

4.238. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) =0948B5:
0) S5, 5A;8 b1 = 1, q = 5;
1) S8, 5A;8 b1 = −4, q = −0,5;

2) S10, 5A;8 b1 = −2, q = 2.

Правообладатель Народная асвета



#@>3@5AA88 251

4.239. #@54?@8OB85 2 B5G5=85 ?>;C3>40 ?@>2>48;> <>-
45@=870F8N ?@>872>4AB20, 2 @57C;LB0B5 G53> @0AE>4K =0 2K-
?CA: 548=8FK ?@>4C:F88 A=860;8AL 565<5AOG=> =0 10 % 
?> A@02=5=8N A ?@54K4CI8< <5AOF5<. "?@545;8B5, A:>;L:> 
A@54AB2 C40;>AL AM:>=><8BL ?@54?@8OB8N 70 H5ABL <5AOF52, 
5A;8 4> <>45@=870F88 @0AE>4K =0 2K?CA: 548=8FK ?@>4C:-
F88 A>AB02;O;8 100 @. 8 565<5AOG=> ?@54?@8OB85 2K?CA:05B 
500 548=8F ?@>4C:F88.

4.240. #@54?@8=8<0B5;L 70?;0=8@>20; 2 B5G5=85 <5AO-
F0 5654=52=> >B:;04K20BL 45=L38. #@8G5< 2 ?5@2K9 45=L >= 
?;0=8@C5B >B;>68BL 1 :., 2> 2B>@>9 � 2 :., 2 B@5B89 � 4 :., 
2 G5B25@BK9 � 8 :. 8 B. 4. %<>65B ;8 >= @50;87>20BL A2>9 
?;0=, 5A;8 53> 565<5AOG=K9 70@01>B>: A>AB02;O5B 1200 @.?

4.241. �725AB5= H5AB=04F0BK9 G;5= 35><5B@8G5A:>9 ?@>-
3@5AA88 8 7=0<5=0B5;L ?@>3@5AA88, =5 @02=K9 1. %>AB02LB5 
?;0= 2KG8A;5=8O AC<<K 9 ?5@2KE G;5=>2 MB>9 ?@>3@5AA88.

4.242. !0948B5 AC<<C 2>AL<8 ?5@2KE G;5=>2 35><5B@8G5-

A:>9 ?@>3@5AA88 (xn), 5A;8 8725AB=>, GB> x3
3

32
= ;  q = 1

2
.

4.243. !0948B5 AC<<C ?OB8 ?5@2KE G;5=>2 35><5B@8G5A-

:>9 ?@>3@5AA88 (bn), 5A;8 b1 = 9; b5
16
9

= .  %:>;L:> @5H5=89 

8<55B 7040G0?
4.244. �725AB=K 452OBK9 8 H5AB>9 G;5=K 35><5B@8G5A:>9 

?@>3@5AA88 A> 7=0<5=0B5;5<, =5 @02=K< 1. %>AB02LB5 ?;0= 
2KG8A;5=8O AC<<K 10 ?5@2KE G;5=>2 MB>9 ?@>3@5AA88.

4.245. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) =0948B5 S6, 5A;8 
8725AB=>, GB>:
0) b4 = 216;  b5 = −648;

1) b2 = 25; b5 125 5= ;

2) b3 = −12;  b5 = −48. 

4.246. !0948B5 bn 8 Sn 4;O 35><5B@8G5A:>9 ?@>3@5AA88, C 
:>B>@>9:
0) b1 = 0,1;  q = 10;  n = 6;

1) b1 = −3;  q = 3;   n = 8.

4.247. %C<<0 G5BK@5E ?5@2KE G;5=>2 35><5B@8G5A:>9 
?@>3@5AA88 @02=0 65. !0948B5 ?5@2K9 G;5= ?@>3@5AA88, 5A;8 

55 7=0<5=0B5;L @025= 2
3

.
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4.248. %C<<0 G;5=>2 35><5B@8G5A:>9 ?@>3@5AA88 @02-
=0 −85. !0948B5 :>;8G5AB2> G;5=>2 ?@>3@5AA88, 5A;8 b1 = 1, 
q = −2.

4.249. !0948B5 AC<<C, 7=0O, GB> 55 A;0305<K5 � ?>A;54>-
20B5;L=K5 G;5=K 35><5B@8G5A:>9 ?@>3@5AA88:

0) 1 + 2 + 4 + � + 256; 1) 1 − 3 + 9 − � + 729.

4.250. �5><5B@8G5A:0O ?@>3@5AA8O 7040=0 D>@<C;>9: 

0) bn = 2  3n; =0948B5 S6; 1) bn
n= −3

8
2 1;  =0948B5 S9.

4.251. $07=>ABL G5B25@B>3> 8 B@5BL53> G;5=>2 35><5B@8G5A-
:>9 ?@>3@5AA88 @02=0 24, 0 @07=>ABL B@5BL53> 8 2B>@>3> G;5-
=>2 @02=0 12. !0948B5 AC<<C ?OB8 ?5@2KE G;5=>2 MB>9 ?@>-
3@5AA88.

4.252*. !0948B5 :>;8G5AB2> G;5=>2 35><5B@8G5A:>9 ?@>-

3@5AA88, 2 :>B>@>9 q = − 1
3

,  bn = 1
9

,  Sn = 6 7
9

.

4.253*. � 35><5B@8G5A:>9 ?@>3@5AA88 (cn) A ?>;>68B5;L-
=K<8 G;5=0<8 AC<<0 G5BK@5E ?5@2KE G;5=>2 @02=0 255 8 
c1 + c3 = 51. !0948B5 q.

4.254*. � 35><5B@8G5A:>9 ?@>3@5AA88 S7 = 14, S14 = 18. !09-
48B5 AC<<C G;5=>2 MB>9 ?@>3@5AA88 A 15-3> ?> 21-9 2:;NG8-
B5;L=>.

4.255*. �K2548B5 D>@<C;C ?@>872545=8O n ?5@2KE G;5=>2 
35><5B@8G5A:>9 ?@>3@5AA88.

4.256*. !0948B5 AC<<C :204@0B>2 H5AB8 ?5@2KE G;5=>2 

35><5B@8G5A:>9 ?@>3@5AA88, ?5@2K9 G;5= :>B>@>9 @025= 5 2,  

0 7=0<5=0B5;L @025= 2.
4.257*. %C<<0 B@5E ?>;>68B5;L=KE G8A5;, A>AB02;ONI8E 

0@8D<5B8G5A:CN ?@>3@5AA8N, @02=0 21. �A;8 : =8< A>>B25B-
AB25==> ?@81028BL 2, 3 8 9, B> ?>;CG5==K5 G8A;0 A>AB02OB 
35><5B@8G5A:CN ?@>3@5AA8N. !0948B5 MB8 G8A;0.

4.258*. !0948B5 AC<<C G5BK@5E ?>;>68B5;L=KE G8A5;, 
87 :>B>@KE ?5@2K5 B@8 A>AB02;ONB 0@8D<5B8G5A:CN ?@>3@5A-
A8N, 0 ?>A;54=85 B@8 � 35><5B@8G5A:CN ?@>3@5AA8N. %C<<0 
B@5E ?5@2KE G8A5; @02=0 12, 0 AC<<0 B@5E ?>A;54=8E � 19.

4.259*. !0948B5 G5BK@5 F5;KE G8A;0, 87 :>B>@KE ?5@2K5 
B@8 O2;ONBAO ?>A;54>20B5;L=K<8 G;5=0<8 35><5B@8G5A:>9 
?@>3@5AA88, 0 ?>A;54=85 B@8 � ?>A;54>20B5;L=K<8 G;5=0<8 
0@8D<5B8G5A:>9 ?@>3@5AA88, 5A;8 AC<<0 :@09=8E G8A5; @02-
=0 21, 0 AC<<0 A@54=8E G8A5; @02=0 18.
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4.260. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) =0948B5:

0) S8, 5A;8 b1 = 9, q = 2;  1) S5, 5A;8 b1 = 81, q = − 1
3

.

4.261. !0948B5 AC<<C 2>AL<8 ?5@2KE G;5=>2 35><5B@8G5A-
:>9 ?@>3@5AA88:

0) 7; 14; 28; �; 1) −3; 3; −3; �; 2) 5; 5 5;  25; � .

4.262. !0 ?@54?@8OB88 ?;0=8@CNB 1;03>40@O MDD5:B82-
=>9 @5:;0<=>9 :0<?0=88 2 ?5@2K9 <5AOF 4>?>;=8B5;L=> @50-
;87>20BL 1000 8745;89. �0;55 ?@54?>;0305BAO 565<5AOG=>5 
C25;8G5=85 4>?>;=8B5;L=>9 @50;870F88 2 1,5 @070. �0 A:>;L-
:> <5AOF52 ?@54?@8OB85 A<>65B @50;87>20BL ?> MB><C ?;0=C 
4>?>;=8B5;L=> 8125 8745;89?

4.263. �725AB5= B@5B89 G;5= 35><5B@8G5A:>9 ?@>3@5AA88 8 
55 7=0<5=0B5;L. %>AB02LB5 ?;0= =0E>645=8O 7 ?5@2KE G;5=>2 
MB>9 ?@>3@5AA88. #@54;>68B5 420 A?>A>10.

4.264. !0948B5 AC<<C H5AB8 ?5@2KE G;5=>2 35><5B@8G5A-
:>9 ?@>3@5AA88 (cn), 5A;8 8725AB=>, GB> c4 = 3; q = −3.

4.265. � 35><5B@8G5A:>9 ?@>3@5AA88 (bn) =0948B5 S7, 5A;8 
8725AB=>, GB>:
0) b6 = 48,6; b7 = 72,9; 1) b3 = 34; b8 = 1088.

4.266. !0948B5 bn 8 Sn 4;O 35><5B@8G5A:>9 ?@>3@5AA88, C 

:>B>@>9 b1 = −1; q = − 2
3

;  n = 5.

4.267. %C<<0 G5BK@5E ?5@2KE G;5=>2 35><5B@8G5A:>9 
?@>3@5AA88 @02=0 62,4. !0948B5 ?5@2K9 G;5= ?@>3@5AA88, 
5A;8 55 7=0<5=0B5;L @025= 0,2.

4.268. %C<<0 G;5=>2 35><5B@8G5A:>9 ?@>3@5AA88 @02-
=0 684. !0948B5 :>;8G5AB2> G;5=>2 ?@>3@5AA88, 5A;8 55 
?5@2K9 G;5= @025= 12, 0 7=0<5=0B5;L @025= 7.

4.269. !0948B5 AC<<C 1 − 2 + 4 − � − 128, 7=0O, GB> 55 A;030-
5<K5 � ?>A;54>20B5;L=K5 G;5=K 35><5B@8G5A:>9 ?@>3@5AA88.

4.270. �5><5B@8G5A:0O ?@>3@5AA8O 7040=0 D>@<C;>9 
bn

n= +5 2 1.  !0948B5 S8. 

4.271*. !0948B5 :>;8G5AB2> G;5=>2 35><5B@8G5A:>9 ?@>-
3@5AA88, 2 :>B>@>9 b1 = 1, bn = −512, Sn = −341.

4.272*. !0948B5 AC<<C G;5=>2 35><5B@8G5A:>9 ?@>3@5A-

A88 (bn) A H5AB>3> ?> 45AOBK9 2:;NG8B5;L=>, 5A;8 b1
1
2

= ,  
q = −2.
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4.273*. &@8 ?>;>68B5;L=KE G8A;0, 40NI85 2 AC<<5 30, 
A>AB02;ONB 0@8D<5B8G5A:CN ?@>3@5AA8N. �A;8 >B ?5@2>3> 
G8A;0 >B=OBL 5, >B 2B>@>3> � 4, 0 B@5BL5 G8A;> >AB028BL 157 
87<5=5=8O, B> ?>;CG5==K5 G8A;0 A>AB02OB 35><5B@8G5A:CN 
?@>3@5AA8N. !0948B5 MB8 G8A;0.

4.274. %@02=8B5 4@>18:

0) 3
7

 8 11
13

;  1) � 8
9

 8 � .15
17

4.275. !0948B5 7=0G5=85 2K@065=8O а−1 + b−1 ?@8 a = 1
3

 8 
b = −0,25.

4.276. !5>1E>48<> A>1@0BL >48=0:>2K5 :><?;5:BK, A>AB>-
OI85 87 @CG5:, :0@0=40H59 8 B5B@0459. !0948B5, :0:>5 =08-
1>;LH55 :>;8G5AB2> :><?;5:B>2 <>6=> A>1@0BL 87 304 @CG5:, 
190 :0@0=40H59 8 114 B5B@0459, 8A?>;L7CO ?@8 MB>< 2A5 MB8 
?@54<5BK. 

4.277. $5H8B5 A>2>:C?=>ABL =5@025=AB2 
x x

x

2 6 5 0

2 0

� ,

� .

+£

¥
¤

4.278. �0 ?5@52>4 45=53 A >4=>3> AG5B0 =0 4@C3>9 10=: 15-
@5B 1,5 % >B ?5@52>48<>9 AC<<K. �0:CN =081>;LHCN AC<<C 
45=53 <>6=> ?5@525AB8, 8<5O =0 AG5BC @>2=> 1000 @.? 

4.279. $5H8B5 C@02=5=85 3 4 3 2 72 2x x x x� � � ,( ) +( ) =  8A-

?>;L7CO <5B>4 70<5=K ?5@5<5==>9.

§ 19. !G@@4 59E>BA9GAB G5ы64Nщ9= 

79B@9FD<G9E>B= CDB7D9EE<<

4.280. �0:85 87 A;54CNI8E 4@>159 <>6=> 70?8A0BL 2 2845 

:>=5G=>9 45AOB8G=>9 4@>18: 2
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2

1

17 2 15

�

� �
.

4.306.  03078= ?@>40; =0 ?@>H;>9 =545;5 =5:>B>@>5 :>-
;8G5AB2> B>20@0. !0 MB>9 =545;5 70?;0=8@>20=> ?@>40BL B>3> 
65 B>20@0 =0 10 % <5=LH5, => ?> F5=5 =0 10 % 1>;LH5. �> Ђ;L-
HCN 8;8 <5=LHCN AC<<C ?>;CG8B <03078= >B ?@>4068 B>20-
@0 =0 MB>9 =545;5 8 =0 A:>;L:> ?@>F5=B>2?

ИFB7B64я E4@BBF9A>4

#>A;5 87CG5=8O MB>9 3;02K O 4>;65=:
• 7=0BL A?>A>1K 7040=8O ?>A;54>20B5;L=>AB59 8 C<5BL 

?@8<5=OBL 8E 4;O @5H5=8O 7040G;
• 7=0BL >?@545;5=85 0@8D<5B8G5A:>9 ?@>3@5AA88, 55 @07-

=>AB8, D>@<C;C n-3> G;5=0 0@8D<5B8G5A:>9 ?@>3@5AA88; 
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• C<5BL ?@8<5=OBL D>@<C;C n-3> G;5=0 0@8D<5B8G5A:>9 
?@>3@5AA88 4;O @5H5=8O 7040G; 

• C<5BL ?@8<5=OBL E0@0:B5@8AB8G5A:>5 A2>9AB2> 0@8D<5-
B8G5A:>9 ?@>3@5AA88 4;O >?@545;5=8O 2840 ?>A;54>20B5;L-
=>AB59;

• C<5BL ?@8<5=OBL D>@<C;C AC<<K G;5=>2 0@8D<5B8G5A-
:>9 ?@>3@5AA88 4;O @5H5=8O 7040G;

• 7=0BL >?@545;5=85 35><5B@8G5A:>9 ?@>3@5AA88, 55 7=0-
<5=0B5;O, D>@<C;C n-3> G;5=0 35><5B@8G5A:>9 ?@>3@5AA88; 

• C<5BL ?@8<5=OBL D>@<C;C n-3> G;5=0 35><5B@8G5A:>9 
?@>3@5AA88 4;O @5H5=8O 7040G;

• C<5BL ?@8<5=OBL E0@0:B5@8AB8G5A:>5 A2>9AB2> 35><5B-
@8G5A:>9 ?@>3@5AA88 4;O >?@545;5=8O 2840 ?>A;54>20B5;L-
=>AB59;

• C<5BL ?@8<5=OBL D>@<C;C AC<<K ? ?5@2KE G;5=>2 35>-
<5B@8G5A:>9 ?@>3@5AA88 4;O @5H5=8O 7040G;

• C<5BL ?@8<5=OBL >?@545;5=85, D>@<C;C AC<<K 15A:>-
=5G=> C1K20NI59 35><5B@8G5A:>9 ?@>3@5AA88 4;O @5H5=8O 
7040G. 

/ CDB69DяN E6B< ;A4A<я

1. �7 40==KE ?@>3@5AA89 2K15@8B5 0@8D<5B8G5A:85 ?@>-
3@5AA88; 35><5B@8G5A:85 ?@>3@5AA88: 
0) −3; 3; −3; 3; �; 1) 5; 5; 5; 5; �;

2) 2; 1; 1
2

;  1
4

;  �; 3) −9; 3; −1; 1
3

;  �;

4) −10; −6; −2; 2; �; 5) 7;  −7; 7 7;  −49; � .

�0:85 87 40==KE ?>A;54>20B5;L=>AB59 O2;ONBAO 15A:>-
=5G=> C1K20NI8<8 35><5B@8G5A:8<8 ?@>3@5AA8O<8?

2. #>A;54>20B5;L=>ABL (xn) 7040=0 D>@<C;>9 n-3> G;5=0 

xn

n

n
=

−1
.  �K15@8B5 25@=>5 @025=AB2>:

0) x4
4
5

= ;  1) x4
3
4

= ;  2) x4 = 4; 3) x4 = 3.

3. 0) %>AB02LB5 D>@<C;C n-3> G;5=0 0@8D<5B8G5A:>9 ?@>-
3@5AA88 8 =0948B5 а11, 5A;8 а1 = 2,4; d = −0,8. 
1) �0=0 35><5B@8G5A:0O ?@>3@5AA8O 1; 3; 9; � . %>AB02LB5 

D>@<C;C n-3> G;5=0 35><5B@8G5A:>9 ?@>3@5AA88 8 =0948B5 
H5AB>9 G;5= MB>9 ?@>3@5AA88.
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4. 0) � 0@8D<5B8G5A:>9 ?@>3@5AA88 a99 = 8; a101 = 80. !09-
48B5 a100. 
1) � 35><5B@8G5A:>9 ?@>3@5AA88 b9 = 12,5; b11 = 2. !09-

48B5 b10.
5. 0) �0=0 0@8D<5B8G5A:0O ?@>3@5AA8O, 2 :>B>@>9 a2 = 18; 

a5 = 6. !0948B5 a1 8 d. 

1)  564C G8A;0<8 16 8 1
16

 2AB02LB5 B@8 G8A;0 B0:, GB>-

1K >=8 2<5AB5 A 40==K<8 G8A;0<8 A>AB028;8 35><5B@8G5A:CN 
?@>3@5AA8N.

6. 0) �@8D<5B8G5A:0O ?@>3@5AA8O 7040=0 D>@<C;>9 
a? = 29 − 3?. !0948B5 AC<<C 10 ?5@2KE G;5=>2 ?@>3@5AA88. 
1) !0948B5 ?5@2K9 G;5= 35><5B@8G5A:>9 ?@>3@5AA88, 5A;8 

8725AB=>, GB> S4 = 15; q = 0,5.
7. 0) �0=0 0@8D<5B8G5A:0O ?@>3@5AA8O −231; −228; � . !09-

48B5 G8A;> >B@8F0B5;L=KE G;5=>2 MB>9 ?@>3@5AA88.
1) � 35><5B@8G5A:>9 ?@>3@5AA88 b1 = −4; q = −2. !0948B5, 

?>4 :0:8< =><5@>< 2 MBC ?@>3@5AA8N 2E>48B G8A;> 128.
8. #@54AB02LB5 2 2845 >1K:=>25==>9 4@>18 G8A;>: 

0) 9,(3); 1) 6,7(29).

9. 0) � 0@8D<5B8G5A:>9 ?@>3@5AA88 a13 = 10. !0948B5 S25. 
1) � 35><5B@8G5A:>9 ?@>3@5AA88 bn = 54; q = 3; Sn = 80. !09-

48B5 b1, n.
10. &@8 ?>;>68B5;L=KE G8A;0 O2;ONBAO ?>A;54>20B5;L-

=K<8 G;5=0<8 35><5B@8G5A:>9 ?@>3@5AA88, 7=0<5=0B5;L :>-
B>@>9 1>;LH5 548=8FK. �A;8 A@54=55 87 =8E C25;8G8BL 2 420 
@070, B> >=8 AB0=CB ?>A;54>20B5;L=K<8 G;5=0<8 0@8D<5B8G5-
A:>9 ?@>3@5AA88. !0948B5 7=0<5=0B5;L 35><5B@8G5A:>9 ?@>-
3@5AA88.

�D4>F<G9E>4я @4F9@4F<>4

1. #> =5:>B>@K< 8AA;54>20=8O< AG8B05BAO, GB>, 4;O B>3> 
GB>1K 4>AB83=CBL ?@>428=CB>3> C@>2=O 7=0=8O 8=>AB@0==>-
3> O7K:0, ?>72>;ONI53> ?>=8<0BL, G8B0BL 8 >1JOA=OBLAO =0 
MB>< O7K:5, 2?>;=5 4>AB0B>G=> 7=0BL >:>;> 3000 A;>2. �52O-
B8:;0AA=8: =0 ;5B=8E :0=8:C;0E ?;0=8@C5B =0G0BL 87CG5=85 
8=>AB@0==>3> O7K:0, ?@8G5< 2 ?5@2K9 45=L >= E>G5B 2KCG8BL 
10 A;>2, 0 2 :064K9 A;54CNI89 45=L � =0 3 A;>20 1>;LH5, 
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G5< 2 ?@54K4CI89. �0 :0:>5 2@5<O 5<C C40ABAO 4>AB83=CBL 
?@>428=CB>3> C@>2=O, 5A;8 MB>B ?;0= >ACI5AB28BAO?

2. $C:>2>4AB2> ?@54?@8OB8O, =0 :>B>@>5 ?> @0A?@545;5-
=8N ?@8H5; @01>B0BL 2K?CA:=8: C=825@A8B5B0, 7=0:><8B =>-
2>3> @01>B=8:0 A CA;>28O<8 >?;0BK B@C40. � ?5@2K9 <5AOF 
>= ?>;CG8B 400 @. #@8 4>1@>A>25AB=>9 @01>B5 2 :064K9 A;5-
4CNI89 <5AOF >= 1C45B ?>;CG0BL =0 20 @. 1>;LH5, G5< 2 ?@5-
4K4CI89. %:>;L:> 70@01>B05B 2K?CA:=8: 70 3>4? 

3. � =0G0;5 3>40 2:;04G8: ?>;>68; 2 10=: 1600 @. ?>4 
n % 3>4>2KE. � :>=F5 3>40 >= A=O; A> AG5B0 848 @. � :>=F5 
2B>@>3> 3>40 =0 AG5BC >:070;>AL 824 @. %:>;L:> ?@>F5=B>2 2 
3>4 =0G8A;O5B 10=:?

'6?9>4F9?PA4я @4F9@4F<>4

ИEE?98G9@, B5B5щ49@, 89?49@ 6ы6B8ы

ИEE?98B64F9?PE>B9 ;484A<9. %CI5AB2C5B ;8 2 0@8D<5-
B8G5A:>9 ?@>3@5AA88 2; 5; 8; � G;5=, =><5@ :>B>@>3> @0-
25= :204@0BC =0BC@0;L=>3> G8A;0? #@>2548B5 8AA;54>20=85. 
%D>@<C;8@C9B5 >1>1I5==K9 @57C;LB0B.

ГBFB6<@Eя > B?<@C<484@

1. �5@=> ;8 CB25@645=85: 5A;8 4;8=K AB>@>= 2K?C:;>3> 
G5BK@5EC3>;L=8:0, 27OBK5 2 ?>A;54>20B5;L=>AB8 a, b, d 8 c, 
>1@07CNB 0@8D<5B8G5A:CN ?@>3@5AA8N, B> 2 MB>B G5BK@5E-
C3>;L=8: <>6=> 2?8A0BL >:@C6=>ABL?

2. '?@>AB8B5 2K@065=85 70(719 + 718 + � + 712 + 71) + 1.
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Ч<E?4 < 6ыG<E?9A<я

1. 'EF4AB6<F9 CBDS8B> 89=EF6<= < A4=8<F9 ;A4K9A<9 6OD4-
:9A<S:

4) 7 3 83
8

− ;  5) 24 2
3

7
9

2

( ) −
»

½
¼

¿

Á
À;  

6) 1 4 26
19

5
19

−( ) ;  7) 1 3 101
8

1
8

−( ) −( ).

2. �OCB?A<F9 89=EF6<S: 

4) (32,24  4 − 2,1)  0,1; 5) (2 − 6,588  6,1)  0,1;

6) 2 5 0 1 6 6 2 43
5

, , , , ;− − +( )  7) − −( ) +7 4 2 5 0 21
2

1
2

, , .

3. �ECB?P;G=F9 D4J<BA4?PAO9 CD<9@O EK9F4 < A4=8<F9 
;A4K9A<9 6OD4:9A<S:

4) − − − −( )3
8

3
8

6 81 3 19( , ) , ;

5) 
12 87 5 12 85 5

0 4 6 7 0 4 3 3

, ,

, , , ,
;

−
+

 

6) 4 3 5 3 3 0 142

3

1

2

2

3
, , ;−( )

7) 1 59 12 3 23 0 159 0 01, , , , .−( )

4. 'EF4AB6<F9 CBDS8B> 89=EF6<= < A4=8<F9 ;A4K9A<9 6OD4-
:9A<S:

4) (1,27 + 3,74)  2,43 − 1,53  (3,72 − 1,92);

5) 3 4 5 1 23

5

1

3

1

2

2

3
− −( ).  

5. �; K<E9? 1; 2; 5; 9; 11; 26; 91; 96 6O59D<F9 6E9 CDBEFO9 
K<E?4. 

6. �ECB?P;G=F9 CD<;A4>< 89?<@BEF< < <; K<E9? 122 175, 

188 154, 291 523, 510 577, 941 220 < 977 895 6O59D<F9 F9, >B-
FBDO9:
4) >D4FAO 5; 5) >D4FAO 9;

6) >D4FAO < 5, < 9; 7) A9 >D4FAO A< 3, A< 2. 

7. !4=8<F9 !"� (465; 870).

8. !4=8<F9 !"� (40; 60; 70).
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9. �ECB?P;G=F9 4?7BD<F@ CD<6989A<S 8DB5< > AB6B@G ;A4-
@9A4F9?R < BCD989?<F9, E>B?P>B:

4) L9EFOI 6 1

3
;  5) CSFA48J4FOI 6 1

3
;

6) 6BEP@OI 6 1

4
;   7) 89ESFOI 6 3

2
.

10. !4=8<F9 ED98A99 4D<H@9F<K9E>B9 K<E9? 2,5 < 3 5

6
.

11. &D9IE9D<=AO= H<?P@ L9? CB F9?96<;BDG 5 K. #9D64S 

< 6FBD4S E9D<< 8?<?<EP 3 9

20
 K, 4 6FBD4S < FD9FPS � 3 1

12
 K. 

%>B?P>B 6D9@9A< L?4 >4:84S E9D<S?

12. !4=8<F9 A4<5B?PL99 J9?B9 K<E?B, A9 CD96BEIB8SM99 
;A4K9A<9 6OD4:9A<S 0,2 + 0,8  0,5 − 6,75  0,3.

13. &<CB7D4H<S <;D4EIB8B64?4 2

5
 6E9= 5G@47<, 4 9E?< <;-

D4EIB8G9F 9M9 26 F, FB 5G89F <;D4EIB8B64AB 53 % 6E9= 5G@47<. 

!4=8<F9, E>B?P>B 5G@47< 5O?B 6 F<CB7D4H<< C9D6BA4K4?PAB.
14. �4FB> CDS@BG7B?PAB= HBD@O, 8?<A4 >BFBDB7B 82 @ < 

L<D<A4 55 @, AG:AB BK<EF<FP BF EA974. %>B?P>B FBAA EA974 

AG:AB 6O69;F<, 9E?< FB?M<A4 EA9:AB7B CB>DB64 0,4 @ < 1 @3 

EA974 69E<F 125 >7? 

15. �ECB?P;G=F9 CDBCBDJ<BA4?PAGR ;46<E<@BEFP @9:8G 

69?<K<A4@< < D9L<F9 ;484KG. �BDB7G D9@BAF<DG9F 5D<7484 <; 
15 K9?B69>. "A< 8B?:AO 5O?< 6OCB?A<FP D45BFG ;4 12 8A9=. 

!4 CSFO= 89AP GFDB@ CD<L?< 9M9 A9E>B?P>B D45BK<I, < BE-
F46L4SES D45BF4 5O?4 6OCB?A9A4 ;4 6 8A9=. %>B?P>B D45BK<I 

CD<5O?B 8BCB?A<F9?PAB? 

16. $4EH4EB64?< < BF7DG;<?< 0,9 F >DGCO, KFB EBEF46<?B 

30 % 6E9= >DGCO A4 E>?489. %>B?P>B >DGCO AG:AB 9M9 D4E-
H4EB64FP < BF7DG;<FP, KFB5O A4 E>?489 BEF4?BEP 18 % C9D6B-
A4K4?PAB <@96L9=ES >DGCO? 

17. #?BM48P ;9@9?PAB7B GK4EF>4 CDS@BG7B?PAB= HBD@O 

6 74. �4>B= 5G89F C?BM48P QFB7B ;9@9?PAB7B GK4EF>4 A4 C?4-
A9, 9E?< @4ELF45 C?4A4 1 : 5000? 

18. %D98A99 4D<H@9F<K9E>B9 K9FOD9I K<E9? D46AB 35, 4 
ED98A99 4D<H@9F<K9E>B9 L9EFA48J4F< 8DG7<I K<E9? D46AB 25. 

!4=8<F9 ED98A99 4D<H@9F<K9E>B9 QF<I 8648J4F< K<E9?.

19. "8<A FB>4DP @B:9F 6OCB?A<FP ;4>4; ;4 15 K, 4 8DG-

7B= � ;4 18 K. !4=8<F9, >4>4S K4EFP ;4>4;4 BEF4A9FES A96O-

CB?A9AAB= CBE?9 5 K <I EB6@9EFAB= D45BFO.
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20. "8AB= 5D<7489, KFB5O 6OCB?A<FP 6ER D45BFG, AG:AB 

10 8A9=, 8DG7B= � A4 2 8AS 5B?PL9, 4 FD9FP9= � 6 1,5 D4;4 

5B?PL9, K9@ C9D6B=. !4=8<F9, ;4 >4>B9 6D9@S @B7GF 6OCB?-

A<FP 6ER D45BFG FD< 5D<748O, D45BF4S EB6@9EFAB.
21. !9B5IB8<@B EB5D4FP B8<A4>B6O9 >B@C?9>FO, EBEFBS-

M<9 <; DGK9>, >4D4A84L9= < F9FD489=. !4=8<F9, >4>B9 A4<-

5B?PL99 >B?<K9EF6B >B@C?9>FB6 @B:AB EB5D4FP <; 182 DGK9>, 

130 >4D4A84L9= < 78 F9FD489=, <ECB?P;GS CD< QFB@ 6E9 CD98-
@9FO.

22. �ECB?P;G=F9 BCD989?9A<9 EF9C9A< E J9?O@ CB>4;4F9-
?9@ < A4=8<F9 ;A4K9A<9 6OD4:9A<S:

4) 6 4 5

16

0
2

− ( )»
½
¼

¿
Á
À

−

;

5) 3 4 0 5 0 22

3

2
1 2 1( ) +

»
½
¼

¿
Á
À +( )

−
− − −, , ;  

6) 
0 5 5 2

2

3

2 1

2 2
2

2 0

,

.

− −
−

−

− −( ) + »
½
¼ ¿

Á
À

+

23. �OK<E?<F9: (3−1 
+ 1,5−1) : 5−2 − 4,230 + 3  0,1−2.

24. !4=8<F9 ;A4K9A<9 6OD4:9A<S

−( ) + +
−

− − − −1

3

10
3 4 2 227 0 2 25 0 125, , .

25. %D46A<F9 E 98<A<J9= ;A4K9A<9 6OD4:9A<S:

4) − −( )2 3
2

;  5) − −( ) −( )
− −

2 1
3 4

;

6) 1

6 2

3

−

−

( ) ;  7) −( )2 4
0

, .

26. �ECB?P;G=F9 E6B=EF64 EF9C9A< E J9?O@ CB>4;4F9?9@ < 

A4=8<F9 ;A4K9A<9 6OD4:9A<S:

4) 2 28 7− ;  5) 1

16
2 3− ;

6) −( ) ( )− −
7

7
7

1

7
;  7) 5 5 1− ;

8) 0 25 0 252 4, , ;  9) 1

7

1
2

( )»
½
¼

¿
Á
À

−
;

:) 25 54 7− − ;  ;) 
4 4

4

3 5

11

− −

− ;

<) −( ) ( )»
½
¼

¿
Á
À

−
−

2 25
5

2
2

2

3
, ;  >) 125 0 23 4

2− − −
( ), .
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27. "CD989?<F9 CBDS8B> K<E?4, CD98EF46?9AAB7B 6 EF4A84DF-
AB@ 6<89: 3 27 109, ;  1 2058 10 12, ;−  6 1015 ;  2 0006 10 1, .−

28. #D98EF46PF9 6 EF4A84DFAB@ 6<89 K<E?4: 302 10 6− ;  

3687 109 ;  0 034 10 8, ;−  0 00057 1012, ;  1428 33 10 7, ;−  

650 123 105, .

29. �; K<E9? 8 11

17
;  5;  3 2, ;( )  5,2; 19;  π 6O59D<F9 6E9 

D4J<BA4?PAO9 K<E?4. �4><9 <; 84AAOI K<E9? @B:AB CD98EF4-
6<FP 6 6<89 59E>BA9KAB= A9C9D<B8<K9E>B= 89ESF<KAB= 8DB5<? 

�4>B@G K<E?B6B@G @AB:9EF6G CD<A48?9:4F 6E9 84AAO9 K<E?4?

30. �OK<E?<F9:

4) 576 2 49− ;

5) 5 74

9

1

9
− ;

6) 0 81 2 25 3 1

16
, , .−  

31. !4=8<F9 ;A4K9A<9 6OD4:9A<S:

4) 2 2 7
2 2

( ) − ( ) ;  5) −( ) + ( )3
2 2

5

2
.

32. $4ECB?B:<F9 K<E?4 17;  3 2;  4 6 CBDS8>9 6B;D4-
EF4A<S.

33. �ECB?P;G=F9 E6B=EF64 4D<H@9F<K9E>B7B >648D4FAB7B 

>BDAS < 6O59D<F9 6OD4:9A<9, <@9RM99 A4<5B?PL99 ;A4K9A<9: 

4) 313 3122 2− ;  5) 345

233 1122 2−
;

6) −2 6

24
;  7) 

51 75

68
.

34. "CD989?<F9, D4J<BA4?PAO@ <?< <DD4J<BA4?PAO@ K<E-
?B@ S6?S9FES ;A4K9A<9 6OD4:9A<S:

4) 1

2
12 27 2 75− + ;  5) 3 7 28 7−( ) ;

6) 2 5 1 52

3

3

8
−( ) , ;  7) 2 5

2

−( ) ;

8) 6 1 24
2

−( ) + ;  9) 3 7 7 3−( ) +( ).
35. �;546PF9EP BF <DD4J<BA4?PABEF< 6 ;A4@9A4F9?9 8DB5<:

4) 3

6
;  5) 4

3 1−
;  6) 5

6 2+
.
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36. �A9E<F9 @AB:<F9?P CB8 ;A4> >BDAS:

4) 5 3;  5) − 2

3
45;  6) a 2  CD< a  0;

7) b 7  CD< b  0; 8) y y ;  9) − −d d .

37*. �OA9E<F9 @AB:<F9?P <;-CB8 ;A4>4 >BDAS −9 3 4a k .

38*. �OCB?A<F9 89=EF6<S: 

4) 5 2 6 5 2 6
2

+ − −( ) ;   5) 1 7 3 7
2 2

−( ) + −( ) .  

39*. �A4K9A<S >4><I 6OD4:9A<= S6?SRFES <DD4J<BA4?P-
AO@< K<E?4@<:

4) 10 4 6− ;  5) 15 6 6− ;  6) 21 12 3 2 3− − ?

40*. !4=8<F9 ;A4K9A<9 6OD4:9A<S

65 2

5 7

2

7 9

2

63 65
+ + +

»

½
¼

¿

Á
À� .

41*. 'CDBEF<F9 6OD4:9A<9 17 4 9 4 5− + .

42. 'EF4AB6<F9 CBDS8B> 89=EF6<= < A4=8<F9 ;A4K9A<9 6O-

D4:9A<S:

4) 9 3 73

7
− ;  5) 18 2

3

7

9

2
»
½
¼

¿
Á
À −»

½
¼

¿

Á
À;

6) 1 4 210

21

9

21
−»

½
¼

¿
Á
À ;  7) 1 3 101

7

1

7
−»

½
¼

¿
Á
À −( ).

43. �OCB?A<F9 89=EF6<S: 

4) (49,14  7 − 2,1)  0,1; 5) (2 − 5,871  5,7)  0,01;

6) 2 5 0 1 7 4
2

5
1 6, , , , ;− − +»

½
¼ ¿

Á
À  7) − −»

½
¼

¿
Á
À +6 5 1 5 0 21

2

1

2
, , .

44. �ECB?P;G=F9 D4J<BA4?PAO9 CD<9@O EK9F4 < A4=8<F9 
;A4K9A<9 6OD4:9A<S:

4) 
18 9 5 18 7 5

0 9 2 6 0 9 7 4

, ,

, , , ,
;

−
+

5) 5 4 5 4 4 0 183

7

1

2

3

7
, , ;−( )

6) 1 67 4 7 53 0 167 0 01, , , , .+( )

45. �; K<E9? 1; 2; 7; 12; 17; 27; 91; 102 6O59D<F9 6E9 EBEF46-
AO9 K<E?4. 
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46. !4=8<F9 !"� (12; 18) + !"� (15; 60).

47. %D46A<F9 ;A4K9A<S 6OD4:9A<= 7 6 6 45

6

4

5
−( ) −( )  < 

7 6 6 45

6

4

5
− .

48. !4=8<F9 ED98A99 4D<H@9F<K9E>B9 K<E9? 3,5 < 2 1

6
.

49. 'K9A<> CDBK<F4? 1

4
 >A<7<, 4 9E?< BA CDBK<F49F 9M9 

77 EFD4A<J, FB 5G89F CDBK<F4AB 69 % 6E9= >A<7<. !4=8<F9, 

E>B?P>B 6E97B EFD4A<J 6 >A<79.
50. �ECB?P;G=F9 CDBCBDJ<BA4?PAGR ;46<E<@BEFP @9:8G 

69?<K<A4@< < D9L<F9 ;484KG. �4 0,7 >7 CDB8G>FB6 ;4C?4F<?< 

8 D. 47 >. %>B?P>B AG:AB ;4C?4F<FP ;4 1,5 >7 F4><I :9 CDB-
8G>FB6?

51. %A4K4?4 J9A4 FB64D4 CB6OE<?4EP A4 12 %, 4 K9D9; 7B8 

AB64S J9A4 CBA<;<?4EP A4 12 %. &B64D EF4? 89L96?9 <?< 8B-
DB:9 97B C9D6BA4K4?PAB= EFB<@BEF<?

52. %D98A99 4D<H@9F<K9E>B9 6BEP@< K<E9? D46AB 35, 4 
ED98A99 4D<H@9F<K9E>B9 869A48J4F< 8DG7<I K<E9? D46AB 25. 

!4=8<F9 ED98A99 4D<H@9F<K9E>B9 QF<I 8648J4F< K<E9?.

53. "8<A FB>4DP @B:9F 6OCB?A<FP ;4>4; ;4 10 K, 4 8DG-

7B= � ;4 8 K. !4=8<F9, >4>4S K4EFP ;4>4;4 BEF4A9FES A96O-

CB?A9AAB= CBE?9 4 K <I EB6@9EFAB= D45BFO.

54. #9D6B= 5D<7489, KFB5O 6OCB?A<FP 6ER D45BFG, AG:AB 

10 8A9=, 6FBDB= � A4 5 8A9= 5B?PL9, 4 FD9FP9= � 6 1,2 D4;4 
5B?PL9, K9@ C9D6B=. !4=8<F9, ;4 >4>B9 6D9@S @B7GF 6OCB?-

A<FP 6ER D45BFG FD< 5D<748O, D45BF4S EB6@9EFAB.
55. !9B5IB8<@B EB5D4FP B8<A4>B6O9 >B@C?9>FO, EBEFBS-

M<9 <; DGK9>, >4D4A84L9= < F9FD489=. !4=8<F9, >4>B9 A4<-

5B?PL99 >B?<K9EF6B >B@C?9>FB6 @B:AB EB5D4FP <; 238 DGK9>, 

170 >4D4A84L9= < 102 F9FD489=, <ECB?P;GS CD< QFB@ 6E9 CD98-
@9FO.

56. �ECB?P;G=F9 BCD989?9A<9 EF9C9A< E J9?O@ CB>4;4F9-
?9@ < A4=8<F9 ;A4K9A<9 6OD4:9A<S:

4) 2

3

4

3

1 1
1

3( ) − ( )»
½
¼

¿
Á
À

− − −

;  5) 5

6

1

11

2
0

1

0 51( ) −»
½
¼

¿
Á
À ( )

−�

, ;

6) 
1 7 0 1

3

8
1 5

1

3

0 1

1
3

1

, ,

,

.
−

»
½
¼ ¿

Á
À + −»

½
¼ ¿

Á
À

−

− −
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57. �ECB?P;G=F9 E6B=EF64 EF9C9A< E J9?O@ CB>4;4F9?9@ < 

A4=8<F9 ;A4K9A<9 6OD4:9A<S:

4) 3 3 4− ;  5) 25 5 3− ;  6) 1

9

9
9

9( ) −( )
− −

;

7) 9 94 5− − ;  8) 1

3

1

3

5

( ) ;  9) 1

3

2
2

( )»
½
¼

¿
Á
À

− −

;

:) 4 169 4− − ;  ;) 
3 3

3

1 5

9

− −

− ;  <) −( ) ( )»
½
¼

¿
Á
À

− −
1 7

9

3

4

7 3
4

;

>) 32 0 52 3
3− − −

( ), .

58. �4C<L<F9 6 EF4A84DFAB@ 6<89 K<E?B < A4=8<F9 97B CB-
DS8B>: 12 300 050; 17; 0,000158; 9 000 000; 7586,258; 13,2046; 

0,125; 6 900 000. 

59. �; K<E9? 5,(3); 7;  −9,37; 2 13

19
;  13;  π 6O59D<F9 6E9 

<DD4J<BA4?PAO9 K<E?4.

60. �OK<E?<F9:

4) 625 4 64+ ;

5) 10 119

16

1

9
− ;

6) 0 16 0 25 2 7

9
, , .−

61. !4=8<F9 ;A4K9A<9 6OD4:9A<S:

4) 3 3 2
2 2

( ) + ( ) ;  5) −( ) − ( )5
2 2

3

4
.  

62. "CD989?<F9, D4J<BA4?PAO@ <?< <DD4J<BA4?PAO@ K<E-
?B@ S6?S9FES ;A4K9A<9 6OD4:9A<S: 

4) 3 8 32 2 50− + ;  5) 5 6 24 6−( ) ;

6) 3 4 3 52

7

7

8
−( ) , ;  7) 3 6

2

+( ) ;

8) 7 2 2 28
2

+( ) − ;  9) 13 1 1 13+( ) −( ).
63. �;546PF9EP BF <DD4J<BA4?PABEF< 6 ;A4@9A4F9?9 8DB5<:

4) 5

15
;  5) 2

2 1+
;  6) 6

5 3−
.

64. �A9E<F9 @AB:<F9?P CB8 ;A4> >BDAS:

4) 7 2;  5) − 1

2
6;

6) a 5  CD< a  0; 7) b 7  CD< b  0. 
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65. �A4K9A<S >4><I 6OD4:9A<= S6?SRFES D4J<BA4?PAO-

@< K<E?4@<: 

4) 5 1 5 1− + ;

5) 11 2 11 2−( ) +( );

6) 24 6
2

−( ) ?

ВыD4:9A<я < <E CD9B5D4;B64A<я

66. �O59D<F9 69DAB9 D469AEF6B: a−4 = −4a; a−4 = a4; a
a

� � ;4 4=  

a
a

� ;4

4

1=  a−4 = −4a−1.

67. %D98< 8DB59= 1

2ab
;  2

ab
;  � ;1

2ab
 2a

b
;  � b

a2
 6O59D<F9 FG, 

>BFBD4S S6?S9FES D9;G?PF4FB@ GCDBM9A<S 6OD4:9A<S 2ab−1.

68. �O59D<F9 B8ABK?9A, ;4C<E4AAO= 6 EF4A84DFAB@ 6<89:  

2abbc;  2m4;  � ;a b1

2
 4 − n; 17a2bca.

69. �; K<E9? 3; 2; 1

7
;  3,5; −6 6O59D<F9 K<E?B, 6IB8SM99 6 

B5?4EFP BCD989?9A<S 6OD4:9A<S 1

2 6x �
.

70.  �O59D<F9 69DAO9 D469AEF64: 2 2a a= ;  2 + a  =

= 2 + a ;  2 2� � ;a a=  2 2

a a
= .  

71. 'CDBEF<F9 6OD4:9A<9 a a5
2

13
1

( ) ( )
�

�
�

.

72. !4=8<F9 ;A4K9A<9 6OD4:9A<S −a2 + 1 CD< a = 5.

73. #D<698<F9 B8ABK?9A 4ab2abb4a(−0,5) > EF4A84DFAB@G 

6<8G.
74. !4=8<F9 D4;ABEFP @AB7BK?9AB6 3x + 1 < −3x2 − 3x + 1.

75. #D98EF46PF9 6 6<89 B8ABK?9A4 EF4A84DFAB7B 6<84 6O-

D4:9A<9:

4) � ;2 32
3

4a b ab( )  5) � � .2 5
2

41

2
m n m( ) ( )

76. #D98EF46PF9 6 6<89 FD9IK?9A4 6OD4:9A<9:
4) −(a + 5)(a − 2); 5) −(3x − 2)(1 − 5x).

77. $4;?B:<F9 A4 @AB:<F9?< >648D4FAO= FD9IK?9A:

4) x2 − 7x + 10; 5) 2x2 − 5x + 2.
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78. $4;?B:<F9 86GK?9A c2 − 25 A4 @AB:<F9?<. 

79. #D9B5D4;G=F9 6 B8ABK?9A EF4A84DFAB7B 6<84 6OD4:9-

A<9 16 0 45 3 2 4 2a b c a bc� , .( )
80. $4;?B:<F9 A4 @AB:<F9?<:

4) 8 722 2 2 2a b a c� ;  5) 2a + 4b − ab − 2b2;

6) 4a2 − b2 + 2a − b; 7) y y2
2

24 16+( ) � .

81. #D98EF46PF9 6 6<89 @AB7BK?9A4 EF4A84DFAB7B 6<84 6O-

D4:9A<9:

4) � � , , � ;
y y

x x
3 3

0 5 0 5( )( )  5) 3 7 42
2

a b ab� ;( ) +

6) 3 2 5 6
2

a b a b a b+( )( ) ( )� � � ;  7) n n n� � � .3 2 2
2

( ) +( )( )

82. �B>4:<F9, KFB CD< ?R5B@ ;A4K9A<< m ;A4K9A<9 6OD4-
:9A<S 3 3 10� �m m( ) +( )  BFD<J4F9?PAB.

83. !4=8<F9, CD< >4><I ;A4K9A<SI C9D9@9AAB= A9 <@99F 
E@OE?4 6OD4:9A<9:

4) 
x

x

�
;

5

2 14+
 5) 5

42

n

n n�
.

84. �OCB?A<F9 89=EF6<S: 

4) a b a b

5 5 5
� � ;

+
 5) 14 2

3

6

2

7
m n

m
;

6) 12 5 2

3

4 66
x y

z
x y( );  7) � .

3 2 4

3

4
x y

m

»
½
¼

¿
Á
À

85. !4=8<F9 EG@@G < D4;ABEFP 8DB59= 3
2 2a b�

 < 3
2

a b�
.

( )

86. �9DAB ?<, KFB 8DB5P 
x y

x y

� 3

9

2

2 2

( )
 @B:AB EB>D4F<FP A4 

3y − x? �4>4S 8DB5P CB?GK<FES? 

87. %B>D4F<F9 8DB5P:

4) 
1

5 5

2�

�
;

x

x
 5) 

a ab b

a b

2 2

2 2

6 9

9

�

�
.

+
 

88. !4=8<F9 ;A4K9A<9 6OD4:9A<S 
25 1

30 6

2a

ab b

�

�
 CD< a = 7, b = 6.

89. %B>D4F<F9 8DB5P 
x x

x

2

2

4 4

5 49

�

�
.

+

+( )

90. �OCB?A<F9 89=EF6<S:

4) 4

3

2

4x

x
x

�
� ;  5) a

a b

a b

b a

a

a b� �
;+ +

+

+

2 2

2 2
 6) 7

3

9

14

2 2

3

x

x

x

x�

�
.

Правообладатель Народная асвета



ИFB7B6B9 CB6FBD9A<9274

91. �OCB?A<F9 89=EF6<S: 
x x

x

x x

x

2 25 4

1

4 3

1

�

�
.

+ + +

+
+  

92. 'EF4AB6<F9 CBDS8B> 89=EF6<= < GCDBEF<F9 6OD4:9A<9:

4) 
x y

x y

x y

x y

x y

y

+

+( )�

� �
� ;

2

5) 7

3 1

5

2 1

3 1

4 12x x

x

x� �

�

�
� ;

6) 
x

x x x x

+

+ + +( )4

3 3

1

1

3

1

2

1 2
� � ;

�

7) 
a

a

a

a

a

a a

a

a

+ +

+ +

+

+
+( ) +

5

5 1

5

1

1 5

5

5

12

2

�

�
.

93. �B>4:<F9, KFB CD< 6E9I 89=EF6<F9?PAOI ;A4K9A<SI C9-
D9@9AAOI ;A4K9A<9 6OD4:9A<S A9 ;46<E<F BF ;A4K9A<= C9D9-
@9AAOI:

4) 1 1 1 1
2p p p p p

p� � � ;
+

»
½
¼

¿
Á
À ( )  5) 

2 6

1

2 2 2

2 2 2

a

a a a

a

a a

+

+

»

½
¼¼

¿

Á
ÀÀ�

�
�

.
+

94. 'CDBEF<F9 6OD4:9A<9

5

25 10 1

4

1 25

3

5 1 5 1

2

2 2
1

c c

c c c c

c

c

�

� � �
� � .

+ +
+

»
½
¼

¿
Á
À ( )

95. 'CDBEF<F9 6OD4:9A<9:

4) x y xy+( )3 6
2

� ;  5) 8 3
16 9

a a� .

96. %B>D4F<F9 8DB5P 
6

2 6 6

2

2

�

�
.

a

a a +

97. 'CDBEF<F9 6OD4:9A<9 � , ,2 0 64 2x  9E?< x  0. 

98. �OA9E<F9 @AB:<F9?P ;4 ;A4> >BDAS 6 6OD4:9A<< 

72 8 6n m  CD< m  0.

99*. �A9E<F9 @AB:<F9?P CB8 ;A4> >BDAS 6 6OD4:9A<< 

a a� .2

100*. #D98EF46PF9 CDB<;6989A<9 10 0 0125 128 1� �,n n n +  6 

6<89 EF9C9A< E BEAB64A<9@ 2.

101*. �B>4:<F9, KFB CD< ?R5B@ A4FGD4?PAB@ ;A4K9A<< C9-
D9@9AAB= ;A4K9A<9 6OD4:9A<S n n n n+( )( ) ( ) +( )5 6 2 15� � �  

>D4FAB 14.

102*. !4=8<F9 ;A4K9A<9 6OD4:9A<S 
a ab b

a b

2 2

2 2

�
,

+

+
 9E?< 

b  a = 1  2.
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103*. $4;?B:<F9 A4 @AB:<F9?<:

4) 3 4 3 4 122x a y a x y a x� � � � ;( ) ( ) +

5) xy y x x x xy y y+( ) +( ) +( ) +( )2 2 2 24 4� ;  

6) 2 20 50 22 2a ab b� � ;+

7) b b2
2

216 64+( ) � ;

8) 5 5 2� � � .x x a a x( ) +( ) ( )

104*. 'CDBEF<F9 6OD4:9A<9 
4 4

15

5

12

2

1

n n

n

n

n

+

+

�
�

,  789 n ∈ N.

105*. 'CDBEF<F9 6OD4:9A<9: 

4) x

a
a a

�
� ,

3

2 6 9+  9E?< a  2,1;

5) 
y

b
b b

+
+ +

5

2 10 25,  9E?< b  −6,8.

106*. �A9E<F9 @AB:<F9?P CB8 ;A4> >BDAS:

4) 1

3
27

x
x� ;  5) m n

n m
� .

�( )
7

107*. 'CDBEF<F9 6OD4:9A<9 
x x

x

x

x x

2

2

2

2 2

2

2

+

+ +

»
½
¼

¿
Á
À

�
� .

108*. #D98EF46PF9 EG@@G 2  16n + 2n  8n + 24n 6 6<89 EF9C9A< 

E BEAB64A<9@ 2.

109*. �B>4:<F9, KFB ;A4K9A<9 6OD4:9A<S 2n + 2n + 1 + 2n + 2 

>D4FAB 14 CD< n ∈ N.

110*. "8AB <; 86GI A4FGD4?PAOI K<E9? CD< 89?9A<< A4 7 849F 
BEF4FB> 2, 4 8DG7B9 � BEF4FB> 5. !4=8<F9, >4>B= BEF4FB> CB?G-
K<FES CD< 89?9A<< A4 7 G86B9AAB7B CDB<;6989A<S QF<I K<E9?.

111*. �;69EFAB, KFB a2 + b2 = 7. !4=8<F9 ;A4K9A<9 6OD4:9-
A<S 2 1 1a b+( ) +( )  − a b a b+( ) + +( )2 .

112*. !4=8<F9 A4<@9APL99 ;A4K9A<9 6OD4:9A<S 8x2 + 2y2 − 

− 4xy + 4x + 2y + 3 < ;A4K9A<S C9D9@9AAOI, CD< >BFBDOI BAB 

8BEF<749FES.

113*. $4;?B:<F9 A4 @AB:<F9?<:

4) 81n4 + 4; 5) x x x x x x2
2

2 24 8 4 15+ +( ) + + +( ) + .

114*. !4=8<F9 ;A4K9A<9 6OD4:9A<S x b−( )+ 1
2

 +

+ 2 1 1b x x b− − + +( )( )  + x b+ + 1
2

( )  CD< b = 0,4 < x = −4,019.

115*. �OK<E?<F9 ;A4K9A<9 8DB5< a

b
, 9E?< 

5 10 2

2

2 2

2 2

a ab b

ab a b

− +

− −
= 2.
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116*. !4=8<F9 ;A4K9A<9 6OD4:9A<S 
x xy y

x y

2 23

2

− +

+ +
,  9E?< 

x = +3 5;  y = −3 5.

117*. 'CDBEF<F9 6OD4:9A<9
1

2a a +( )
 + 1

2 4a a+( ) +( )
 + 1

4 6a a+( ) +( )
 + 1

6 8a a+( ) +( )
.

118*. 'CDBEF<F9 6OD4:9A<9 

3 6 2 1

1 44 0 49

2

2 4 1 4

12 7

3

2

2 2

2, ,

, , , ,
.

xy y

x y

x

x y

x xy

x y

+

− −
−

+

»
½
¼

¿
Á
À+

119*. !4=8<F9 ;A4K9A<9 6OD4:9A<S 1

3 2 32a a+ +

 CD< 

a = − −3 0 25, .

120*. %B>D4F<F9 8DB5P 
x x

x

+ − +

− +

6 1 4

1 1
.

121*. 'CDBEF<F9 6OD4:9A<9
1

1 2+
 + 1

2 3+
 + � + 1

1n n+ +
.

122. �O59D<F9 69DAB9 D469AEF6B: b
b

− = −3 3 ;  b b− = −3 3 ;  

b
b

− =3

3

1 ;  b b− −= 3 13 ;  b b− = 3 3.

123. %D98< 8DB59= − n

m3
;  3

mn
;  3m

n
;  1

3mn
;  − 1

3mn
 6O59D<-

F9 FG, >BFBD4S S6?S9FES D9;G?PF4FB@ GCDBM9A<S 6OD4:9-
A<S 3mn−1.

124. �O59D<F9 B8ABK?9A, ;4C<E4AAO= 6 EF4A84DFAB@ 6<89: 

m n2

3
;   6 − a;  9xb2xc;  7b5;  3bcdd. 

125. �; K<E9? −6; 1; 2; 1

3
;  2,5 6O59D<F9 K<E?B, 6IB8SM99 6 

B5?4EFP BCD989?9A<S 6OD4:9A<S 1

3 6x −
.  

126. �O59D<F9 69DAO9 D469AEF64: 3 3+ = +b b ;  

3 3

b b
= ;  3 3b b=   ;  3 3− = −b b .

127. 'CDBEF<F9 6OD4:9A<9 a a�
� �

.2
4

2
3

( ) ( )
128. !4=8<F9 ;A4K9A<9 6OD4:9A<S −b2 − 3 CD< b = 2.

129. #D<698<F9 B8ABK?9A 0,3a2bab4a2(−4) > EF4A84DFAB@G 

6<8G.
130. !4=8<F9 D4;ABEFP @AB7BK?9AB6 −5y + 2 < 5y2 − 5y − 2.
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131. �OCB?A<F9 89=EF6<S:

4) � ;3 22 3 2mn mn( )  5) � .�3 4
2

51

3
a b a( ) ( )

132. #D98EF46PF9 6 6<89 FD9IK?9A4 6OD4:9A<9:
4) − − +x x3 2( )( );  5) − − −6 1 2 3a a( )( ).
133. $4;?B:<F9 A4 @AB:<F9?< >648D4FAO= FD9IK?9A:

4) x x2 10 16− + ;  5) 3 10 32x x− + .

134. $4;?B:<F9 86GK?9A d2 36−  A4 @AB:<F9?<.

135. !4=8<F9, CD< >4><I ;A4K9A<SI C9D9@9AAB= A9 <@99F 
E@OE?4 6OD4:9A<9:

4) 
y

y

−
+

9

3 15
;  5) 2

52

m

m m−
.

136. �OCB?A<F9 89=EF6<S: 

4) m n m n

7 7 7
+ − −

;  5) 18 3
2

6

5

9
a b

a
;

6) 14 6 3

4

2 57m n

k
m n( );  7) − 2 3 2

4

6
x y

a

»
½
¼

¿
Á
À .

137. !4=8<F9 EG@@G < D4;ABEFP 8DB59= 1
2xy y−

 < 1
2xy y+

.

138. #D98EF46PF9 6 6<89 8DB5< 6OD4:9A<9: 

4) 2 2 3
2 6

a b a

b

−
−

( ) ( ) ;  5) 5

6

1

10

2

1

2

3 4

a

b a b

−

−

−

( ) ;  

6) 28

27

63

150

49

25

2

3

4 2

3

a

x

x

a

a

x
−( ) ;  7) 

−1 5 2

6

2
3

3
4

3 2
2

,
.

x y xy

x y

( ) ( )

( )
 

139. #D98EF46PF9 6 6<89 8DB5< 6OD4:9A<9: 

4) 2 2

3

1

1
3

x

y
x y

»
½
¼

¿
Á
À ( )

�

� ;  5) 5

3

1

15

1

2

2

3

x

y x y

�

�

�

;
»
½
¼

¿
Á
À

6) 45

49

56

27

33

2

2

2

m

p

p

m

m

p
� ;
»
½
¼

¿
Á
À  7) 

� ,
.

0 5 2

1

3

3
2

2
3

5 3
2

xy x y

x y

( ) ( )
»
½
¼ ¿

Á
À

140. #D9B5D4;G=F9 6 B8ABK?9A EF4A84DFAB7B 6<84 6OD4:9-

A<9 24 0 82 5 3 2 4a b c a b c� , .( )  

141. $4;?B:<F9 @AB7BK?9A A4 @AB:<F9?<: 

4) 5 802 2 2 2m n m y� ;  5) 3 6 2 2m n mn n� � ;+

6) a b a b2 29 3� ;+ +  7) x x2
2

29 36+( ) � .
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142. #D98EF46PF9 6 6<89 @AB7BK?9A4 EF4A84DFAB7B 6<84 6O-

D4:9A<9:

4) � � , , � ;a ab b
7 7

0 4 0 4( )( )  

5) 5 7 70
2

a b ab+( ) � ;

6) 2 3 5 10
2

m n m n m n� � ;( ) +( ) +( )

7) m m m+( ) ( ) +( )2 3 3
2

� � .

143. �B>4:<F9, KFB CD< ?R5B@ ;A4K9A<< y ;A4K9A<9 6OD4-
:9A<S y y+( )( ) +2 2 5�  CB?B:<F9?PAB.

144. %B>D4F<F9 8DB5P 
y y

y

2

2

14 49

3 16

+ +

+( ) �
.

145. �OCB?A<F9 89=EF6<S:

4) 2

1

2

2x

x
x

�
� ;

5) 
a b

a b

b

a b

b

b a

2 2

2 2

+

+
+ +

� �
;

6) 6

5

25

18

3 2

2

x

x

x

x�

�
.

146. 'CDBEF<F9 6OD4:9A<9:

4) 2 4
2

x y xy� ;( ) +  5) 5 18
25 36

b b� .

147. �OCB?A<F9 89=EF6<S 
x x

x

x x

x

2 25 4

1

4 3

1

+ +

+

+
� .

�

�
148. �OCB?A<F9 89=EF6<S:

4) 2
2 2

ab

a b

a b

a b

a b

a b�

�

�
� ;

+

+( )
5) 6

2 3

5

2 1

2 3

4 12x x

x

x+ +

+
� ;

�

6) 
x

x x x x

+

+ +( )10

5 25

1

5

5

5

10

252
� � ;

� �

7) 
b

b

b

b

b

b b

b

b

�

�

�

�

�

�

�

�
� .

3

7 4

3

4

7 4

9 3

14

42

2

( ) +

149. �B>4:<F9, KFB ;A4K9A<9 6OD4:9A<S A9 ;46<E<F BF 
;A4K9A<S C9D9@9AAB=:

4) 
a

a a a

a

a a

+

+

+»
½
¼

¿
Á
À

3

1

1 3 3
2 2 2� �

� ;  5) 1

1

1
2

1
x x

x

x x
x

+ +

»
½
¼

¿
Á
À ( )� � � .
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150. 'CDBEF<F9 6OD4:9A<9 

16 24 9

9 16

1

4 3

7

1

1
2

2 2
4

a a

a a a a a

�

� �
.

+

+
+

»
½
¼

¿
Á
À +( ) +

151. %B>D4F<F9 8DB5P 
m m

m

2

2

2 3 3

3

�

�
.

+

152. 'CDBEF<F9 6OD4:9A<9 � , ,3 0 25 2y  9E?< y  0.

153. �OA9E<F9 @AB:<F9?P ;4 ;A4> >BDAS 6 6OD4:9A<< 

50 4 10a b  CD< b  0.

154*. �A9E<F9 @AB:<F9?P CB8 ;A4> >BDAS 6 6OD4:9A<< 

b b� .5

155*. #D98EF46PF9 CDB<;6989A<9 0 0004 125 1003, � �n n n+  6 

6<89 EF9C9A< E BEAB64A<9@ 5.

156*. �B>4:<F9, KFB CD< ?R5B@ A4FGD4?PAB@ ;A4K9A<< C9-
D9@9AAB= ;A4K9A<9 6OD4:9A<S n n n n� � �1 12 3 4( ) +( ) ( ) +( )  

>D4FAB 10.

157*. !4=8<F9 ;A4K9A<9 6OD4:9A<S 
x y

x xy y

2 2

2 2

�

�
,

+
 9E?< 

x  y = 1  2.

158*. $4;?B:<F9 A4 @AB:<F9?<:

4) 2 3 6 3 2 18 272a b x b a x a b� � � � ;( ) ( ) +

5) ab b a a a ab b b+( ) +( ) +( ) +( )2 2 2 26 6� ;

6) 3 12 12 122 2n m mn+ + � ;

7) a a2
2

21 4+( ) � ;

8) 4 4 2� � � .y y b b y( ) +( ) ( )

159*. 'CDBEF<F9 6OD4:9A<9 
7 7

8

2

28

1

1

n n

n

n

n

+

+

+
�

,  789 n ∈ N.

160*. 'CDBEF<F9 6OD4:9A<9:

4) a ab b a2 2 22 16� + +  CD< a  0, b  0;

5) a ab b b2 2 22 9� + +  CD< a  0, b  0.

161*. �A9E<F9 @AB:<F9?P CB8 ;A4> >BDAS:

4) 2

8x

x� ;  5) a b
b a

� .
�( )
5

162*. 'CDBEF<F9 6OD4:9A<9 x

x x

x

x x� �
� .

3

3

3

3

3

2

2+

+»
½
¼

¿
Á
À

163*. #D98EF46PF9 EG@@G 9 9 81 273 2m m m m+ +  6 6<89 EF9C9-
A< E BEAB64A<9@ 3.
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164*. �B>4:<F9, KFB ;A4K9A<9 6OD4:9A<S 3 3 31 2n n n+ ++ +  

>D4FAB 39 CD< n ∈ N.

165*. "8AB A4FGD4?PAB9 K<E?B CD< 89?9A<< A4 5 849F BEF4-
FB> 4, 4 8DG7B9 � BEF4FB> 3. !4=8<F9, >4>B= BEF4FB> CB?GK<FES 

CD< 89?9A<< A4 5 CDB<;6989A<S EG@@O < D4;ABEF< QF<I K<E9?.

166*. �;69EFAB, KFB m2 + n2 = 7. !4=8<F9 ;A4K9A<9 6OD4:9-
A<S 2 1 1m n�( ) +( )  + m n m n� � � .( )( )2

167*. !4=8<F9 A4<@9APL99 ;A4K9A<9 6OD4:9A<S 

5 2 4 2 4 72 2x y xy x y+ + + +�  < ;A4K9A<S C9D9@9AAOI, CD< >B-
FBDOI BAB 8BEF<749FES. 

168*. $4;?B:<F9 A4 @AB:<F9?<:

4) n4 324+ ;  5) x x x x x x2
2

2 24 8 3 4 8 2+ +( ) + + +( ) + .

169*. !4=8<F9 ;A4K9A<9 6OD4:9A<S

y c� +( )3
2

 + 2 3 3c y y c� �( ) + +( )  + y c+ +( )3
2

 

CD< c = 0,2 < y = −8,029.

170*. �OK<E?<F9 ;A4K9A<9 8DB5< m

n
,  9E?<

4 3 3

2

2 2

2 2
3

m mn n

m mn n

+ +
=

� �
.

171*. !4=8<F9 ;A4K9A<9 6OD4:9A<S 
x xy y

x y

2 26

6

�

�
,

+

+
 9E?< 

x = +5 7;  y = 5 7� .

172*. 'CDBEF<F9 6OD4:9A<9
1

3

1

3 6

1

6 9

1

9 12b b b b b b b b+( ) +( ) +( ) +( ) +( ) +( ) +( )
+ + + .

173*. 'CDBEF<F9 6OD4:9A<9

a

a

a

a

a

a

a

a0 5 1

2

3

2

2
1

4
1

0 5 1

0 5 22, � �

, �

, �
.

+
+ +

»

½

¼
¼

¿

Á

À
À

174*. !4=8<F9 ;A4K9A<9 6OD4:9A<S 1

7 2 72a a+ �

 CD< 

a = 7 0 125� , .

175*. %B>D4F<F9 8DB5P 
x x

x

+ +

+

6 2 6

2 4

�

�
.

176*. 'CDBEF<F9 6OD4:9A<9
1

1 6

1

6 11

1

5 4 5 1+ + + +
+ + +... .

�n n
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(GA>F<< < <E E6B=EF64

177. �O59D<F9 HGA>J<R, 7D4H<>B@ >BFBDB= S6?S9FES 

CDS@4S:

4) y = x3; 5) y x= ;  6) y
x

= 51;

7) y x= 2

3
;  8) y = 4x2 − 1.

178. "5D4FAB= CDBCBDJ<BA4?PABEFPR S6?S9FES HGA>J<S:

4) y x= −4 1

3
;  5) y x=

5
;  6) y x= 1

4
;

7) y
x

= 10 ;  8) y = x3.

�O59D<F9 CD46<?PAO= BF69F.

179. !4 D<EGA>9 97, 4 <;B5D4:9A 7D4H<> HGA>J<< y = kx + b. 

%D98< D<EGA>B6 97, 5�г 6O59D<F9 FBF, A4 >BFBDB@ <;B5D4:9A 

7D4H<> HGA>J<< y = −b.

$<E. 97
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180. �; FBK9> A 1

16

1

4
; ;»

½
¼

¿
Á
À  B 20 2 5; ;( )  C 1

25

1

5
; ;»

½
¼

¿
Á
À  D(0,1; 0,01)

6O59D<F9 6E9 FBK><, CD<A48?9:4M<9 7D4H<>G HGA>J<< y x= .

181. !4=8<F9, 9E?< QFB 6B;@B:AB, f(3) 8?S HGA>J<<:

4) f(x) = x − 3; 5) f(x) = −x2 + 2;

6) f x x x( ) = + −1 2 ;  7) f x
x

( ) = −
−

8 1

2 6
.  

182. !4=8<F9 ;A4K9A<9 4D7G@9AF4, CD< >BFBDB@ ;A4K9A<9 
HGA>J<< D46AB 10:

4) y = 15x + 1; 5) y = x2 − 9x;

6) y
x

= 5 ;  7) y x= − 2.

183. �4C<L<F9 GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; FBK-

>G A(3; 1) < C4D4??9?PAB= CDS@B= y = 2x − 3.

184. (GA>J<S ;484A4 E?B69EAO@ BC<E4A<9@: >4:8B@G 

CB?B:<F9?PAB@G J9?B@G K<E?G EBBF69FEF6G9F A4<@9APL99 
A4FGD4?PAB9 K<E?B, 4 >4:8B@G BFD<J4F9?PAB@G J9?B@G K<E-
?G � A4<5B?PL99 J9?B9 BFD<J4F9?PAB9 K<E?B. !4 D<EGA>9 98 

6O59D<F9 7D4H<> QFB= HGA>J<<.

$<E. 98

Правообладатель Народная асвета
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185. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<:

4) f(x) = 2x + 4; 5) f x
x

( ) =
−
1

8
;

6) f x x( ) = −7 3 ;  7) f x
x

( ) =
+

1

9 1
;

8) f x x
x

( ) = + −
−

1

8 1
5 ;  9) y

x x

=
− −

1

30 2
;  

:) y x x
x

= + +
−

1

16 2

2 4 .

186. (GA>J<S y = f(x) ;484A4 7D4H<K9E>< (D<E. 99). !4=8<-

F9 99 @AB:9EF6B ;A4K9A<=.

$<E. 99

187. !4=8<F9 AG?< HGA>J<<: 

4) y
x

x
=

+

−
2 7

5
;  5) y

x
=

−
10

42
;  

6) y = x2 − 2x + 4; 7) y x= −2 5;

8) y = 36x4 − 13x2 + 1; 9) y
x x

x x
=

− +

− +

2

2

5 4

4 3
;

:) y
x

= +3
2

1.  

188. !4=8<F9 CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<<: 

4) y = 2x − 7; 5) y = x2 − 7x + 6; 6) y
x

x
=

−
+

2 1

5
.  

189. " HGA>J<< y = f(x) <;69EFAB E?98GRM99:
1) BA4 BCD989?9A4 A4 @AB:9EF69 89=EF6<F9?PAOI K<E9?;

2) BA4 A9 S6?S9FES A< K9FAB=, A< A9K9FAB=;

3) 7D4H<> HGA>J<< C9D9E9>49F BEP BD8<A4F 6 FBK>9 (0; 1);

4) AG?S@< HGA>J<< S6?SRFES K<E?4 −3; 1 < 6;

5) y  0 CD< x ∈ (−3; 1)  (6; + );
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6) HGA>J<S 6B;D4EF49F A4 CDB@9:GF>4I (− ; −2] < [3; + ).

!4 D<EGA>9 100 6O59D<F9 7D4H<>, EBBF69FEF6GRM<= F4>B= 

HGA>J<<.

$<E. 100

190. �;69EFAB, KFB HGA>J<S y = f(x) G5O649F A4 @AB:9EF69 
89=EF6<F9?PAOI K<E9? < f(5) = 4. �O59D<F9 69DAB9 GF69D:89A<9:

4) f(6)  4; 5) f(−5)  −4; 6) f(10)  8;

7) f(0)  4; 8) f 1

5

1

4( ) .

191. !4=8<F9 FD9F<= K?9A 79B@9FD<K9E>B= CDB7D9EE<<, 

9E?< <;69EFAB, KFB 99 CSFO= K?9A D469A 0,5, 4 ;A4@9A4F9?P 

CDB7D9EE<< D469A 0,5.

192. %G@@4 12 C9D6OI K?9AB6 4D<H@9F<K9E>B= CDB7D9EE<< 

D46A4 198. �9 C9D6O= K?9A D469A 33. !4=8<F9 D4;ABEFP QFB= 

CDB7D9EE<<.

193*. !4=8<F9 ;A4@9A4F9?P 59E>BA9KAB G5O64RM9= 79B@9F-
D<K9E>B= CDB7D9EE<< E CB?B:<F9?PAO@< K?9A4@<, EG@@4 C9D-

6OI L9EF< K?9AB6 >BFBDB= EBEF46?S9F 7

8
 EG@@O 6E9I 99 K?9AB6.

194. #BEFDB=F9 7D4H<> HGA>J<<: 

4) y = x2 − 6x + 8; 5) y = (x − 1)(x − 3);

6) y = x2 + 4x + 6; 7) y = x2 − 6x + 9;

8) y = −3x2 + 6x; 9) y = x2 − 9.
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�?S >4:8B= HGA>J<< A4=8<F9:
1) B5?4EFP BCD989?9A<S;

2) >BBD8<A4FO 69DL<AO C4D45B?O;

3) @AB:9EF6B ;A4K9A<=;

4) A4<5B?PL99 (A4<@9APL99) ;A4K9A<9;
5) BEP E<@@9FD<< C4D45B?O;

6) CDB@9:GF>< @BABFBAABEF<;

7) AG?<;

8) CDB@9:GF>< ;A4>BCBEFBSAEF64;
9) >BBD8<A4FO FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< E 

BEPR BD8<A4F.
195. !4=8<F9 >BBD8<A4FO 69DL<AO C4D45B?O: 

4) y = x2 + 7x − 1; 5) y = (x − 3)2 + 7;

6) y = −2x2 + 12x + 5; 7) y = −3x2 + 5.

196. !4=8<F9 @AB:9EF6B ;A4K9A<= HGA>J<<: 

4) y x x= + +1

3

2 2 3;  5) y = 4(x − 1)2 − 3;

6) y = −3x2; 7) y = 4 − x2; 

8) y = −(x − 9)2; 9) y = (2 − x)(x + 6).

197. �;69EFAB, KFB BEP E<@@9FD<< A9>BFBDB= C4D45B?O 

CDBIB8<F K9D9; FBK>G A −( )3 2; .  !4=8<F9 45EJ<EEG 69DL<AO 

QFB= C4D45B?O.

198. !4=8<F9 BEP E<@@9FD<< C4D45B?O: 

4) y = −x2 − x + 3; 5) y = 7 + 5(x − 4)2; 6) y = −7x2 + 2.

199. !4=8<F9 CDB@9:GFB> 6B;D4EF4A<S HGA>J<<: 

4) y = 3x2 + 18x − 1;

5) y = − (x − 3)2 + 1;

6) y = (2x − 1)(x + 3). 

200. !4=8<F9 CDB@9:GFB> G5O64A<S HGA>J<<: 

4) y x= − +( )12 41

6

2
;

5) y = x2 − 6;

6) y = (3 − x)(2x + 1).

201. !4=8<F9 AG?< HGA>J<<, 9E?< BA< 9EFP: 

4) y = −3x2 + 10x − 3; 5) y x= −( ) −1

5
7 5

2
;

6) y = x2 − 9x + 1; 7)* y x x= − +( ) +2 7 2 14.
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202. !4 D<EGA>9 101 <;B5D4:9A 7D4-
H<> HGA>J<< y = 4x2 − 11x + 6. !4=8<F9 
>BBD8<A4FO FBK>< N.

203. !G?S@< >648D4F<KAB= HGA>J<< 

S6?SRFES K<E?4 −6 < 8. !4=8<F9 45EJ<E-
EG 69DL<AO C4D45B?O. 

204. !4=8<F9 BD8<A4FG FBK>< C9D9E9-
K9A<S E BEPR Оу 7D4H<>4 HGA>J<<:

4) y = −5x2 + 7x − 6;

5) y = (x − 7)(x + 2);

6) y = (x − 3)2 + 7.

205. �D4H<> A9>BFBDB= HGA>J<< CB?GK9A <; 7D4H<>4 HGA>-

J<< y = −x2 E@9M9A<9@ 97B A4 FD< 98<A<JO 6CD46B 68B?P BE< 

45EJ<EE < A4 K9FOD9 98<A<JO 669DI 68B?P BE< BD8<A4F. !4=-

8<F9 ;A4K9A<9 HGA>J<< CD< x = −9.

206. � B8AB= E<EF9@9 >BBD8<A4F CBEFDB=F9 7D4H<>< HGA>-

J<= y = −x2 + 6x − 5 < y = 4. !4=8<F9 >BBD8<A4FO <I B5M9= 

FBK><. #DB69DPF9 CB?GK9AAO= D9;G?PF4F.

207. !4=8<F9 >BBD8<A4FO B5M<I FBK9> 7D4H<>B6 HGA>J<= 

y = 2x2 − 2 < y = x2 + 4x + 3. 

208. �O59D<F9 HGA>J<R, 7D4H<> >BFBDB= CB?GK9A <; 7D4-

H<>4 HGA>J<< y kk

x
= ≠, ,0  E@9M9A<9@ 97B A4 2 98<A<JO 

6CD46B 68B?P BE< 45EJ<EE < A4 3 98<A<JO 669DI 68B?P BE< BD-

8<A4F:

4) y k

x
= +

+ 2
3;  5) y k

x
= +

− 2
3;

6) y k

x
= −

+ 3
2;  7) y k

x
= −

+ 2
3;

8) y k

x
= +

− 3
2.

209. �O59D<F9 HGA>J<R, 7D4-
H<> >BFBDB= <;B5D4:9A A4 D<-

EGA>9 102:

4) y x= + +2 1;

5) y x= − − −2 1;

6) y x= − −2 1;

7) y x= + −2 1;

8) y x= − −1 2.

$<E. 101

$<E. 102
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210. %D98< D<EGA>B6 103, 4�г 6O59D<F9 7D4H<> K9FAB= 

HGA>J<<.

$<E. 103

211. �EE?98G=F9 HGA>J<R A4 K9FABEFP:

4) y = −2x3; 5) y
x

x
= ;  6) y x= − ;

7) y x= − +3 1;  8)* y x x= − + +1 1 .

212. (GA>J<S y = f(x) K9FA4S. 
�;69EFAB, KFB f(x) = x3 CD< x  0. 
!4=8<F9 f(2).

213. !4=8<F9 >BBD8<A4FO 
J9AF D4 < D48<GE B>DG:ABEF<:

4) (x − 3)2 + (y + 4)2 = 36;

5) x2 + (y + 7)2 = 18.

214. !4=8<F9 D4EEFBSA<9 @9: -
8G J9AFD4@< B>DG:ABEF9= x2 + y2 = 
= 2 < (x − 6)2 + (y + 8)2 = 18.

215. �4C<L<F9 GD46A9A<9 
B>DG:ABEF<, >BFBD4S E<@@9FD<K-
A4 B>DG:ABEF<, <;B5D4:9AAB= A4 
D<EGA>9 104, BFABE<F9?PAB CDS-
@B= y = −10. $<E. 104
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216. !4 B>DG:ABEF<, ;484AAB= GD46A9A<9@ x2 + y2 = 25, 

A4=8<F9 FBK><:

4) E 45EJ<EEB= −4;

5) E BD8<A4FB= 1.

217. (GA>J<< y = f(x) < y = g(x) ;484AO A4 BFD9;>9 [−6; 7] 

7D4H<>4@< (D<E. 105). !4=8<F9 6E9 ;A4K9A<S х, CD< >BFBDOI 

69DAB A9D469AEF6B f(x)  g(x). 

$<E. 105

218. �O59D<F9 HGA>J<R, 7D4H<>B@ >BFBDB= S6?S9FES 7<-

C9D5B?4:
4) y

x
= − 4

7
;  5) y x= − 4

7
;  6) y x= 7

4
;

7) y x= − 7

4
;  8) y = − 4

7
.

219. !4 D<EGA>9 106 <;B5D4:9A 7D4H<> HGA>J<< 6<84 

y = kx + b. �O59D<F9 69DAB9 GF69D:89A<9: 

4) k  0; b  0; 5) k  0; b  0;

6) k = 0; b  0; 7) k  0; b  0;

8) k  0; b  0. 

220. �O59D<F9 HGA>J<R, 7D4H<>G 

>BFBDB= CD<A48?9:<F FBK>4 K(−10; 1):

4) y = −10x; 5) y = −x + 1;

6) y
x

= − 10 ;  7) y = x − 11;

8) y = x2 + 99. 
$<E. 106
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221. !4=8<F9, 9E?< QFB 6B;@B:AB, f(5) 8?S HGA>J<<:

4) f(x) = 2x + 6; 5) f(x) = 4 − x2;

6) f x x( ) = − −3 1;  7) f x
x

x
( ) =

+

−
7

2 5
.

222. !4=8<F9 ;A4K9A<9 4D7G@9AF4, CD< >BFBDB@ ;A4K9A<9 
HGA>J<< D46AB 25:

4) y = 7x − 3; 5) y = x2 − 24x;

6) y
x

= − 10 ;  7) y x= .

223. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<:

4) f x
x

( ) =
+

1

5
;  5) f x

x
( ) =

−
1

6
;

6) y x= −2 36;  7) f x x
x x

( ) = − +
+

5 1

52
.

224. !4=8<F9 AG?< HGA>J<<:

4) y
x

x
=

−
−

3 3

1

2

;  5) y = x2 − 2x + 1;

6) y = x4 − 6x2 + 8; 7) y
x x

x x
=

− +

− +

2

2

7 6

3 2
.

225. !4=8<F9 CDB@9:GF>< ;A4>BCBEFBSAEF64 HGA>J<<: 

4) y = 9 − 5x;  5) y = 2x2 − 5x + 3; 6) y
x

x
=

−
+

3

2
.  

226. 4) � B8AB= E<EF9@9 >BBD8<A4F CBEFDB=F9 7D4H<>< 

HGA> J<= y
x

= 8 ,  y x=  < y = 2x. 

5) % CB@BMPR CBEFDB9AAOI 7D4H<>B6 D9L<F9 GD46A9A<9:

1) 8

x
x= ;  2) 8 2

x
x= .  

6) % CB@BMPR CBEFDB9AAOI 7D4H<>B6 D9L<F9 A9D469AEF6B: 

1) 8

x
x ;  2) 8 2

x
x.

227. � 4D<H@9F<K9E>B= CDB7D9EE<< (an) <;69EFAB, KFB a1 = 8; 

d = 3. !4=8<F9 >B?<K9EF6B K?9AB6 QFB= CDB7D9EE<<, S6?SR-

M<IES 86G;A4KAO@< K<E?4@<.

228. !4=8<F9 A4<5B?PL99 ;A4K9A<9 C9D9@9AAB= x, CD< >B-

FBDB@ K<E?4 x

2
;  

x2 3

2

+
;  2,5x + 1 5G8GF CBE?98B64F9?PAO@< K?9-

A4@< 4D<H@9F<K9E>B= CDB7D9EE<<.

229.  9:8G K<E?4@< 1 < 81 D4ECB?B:<?< FD< K<E?4 F4>, 

KFB 6@9EF9 E 84AAO@< K<E?4@< BA< B5D4;B64?< 79B@9FD<K9E-
>GR CDB7D9EE<R. !4=8<F9 ;A4@9A4F9?P QFB= CDB7D9EE<<.
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230. #BEFDB=F9 7D4H<> HGA>J<<: 

4) y = x2 + 4x + 3;  5) y = (x − 7)(x − 1);

6) y = x2 + 2x + 3;  7) y = x2 − 4x + 4; 

8) y = x2 − 6x; 9) y = −x2 + 9.

�?S >4:8B= HGA>J<< A4=8<F9:
1) B5?4EFP BCD989?9A<S;

2) >BBD8<A4FO 69DL<AO C4D45B?O;

3) @AB:9EF6B ;A4K9A<=;

4) A4<5B?PL99 (A4<@9APL99) ;A4K9A<9;
5) BEP E<@@9FD<< C4D45B?O;

6) CDB@9:GF>< @BABFBAABEF<; 

7) AG?<;

8) CDB@9:GF>< ;A4>BCBEFBSAEF64;
9) >BBD8<A4FO FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< E 

BEPR BD8<A4F.
231. !4=8<F9 >BBD8<A4FO 69DL<AO C4D45B?O: 

4) y x x= − +1

2

2 3 9;  5) y = −2(x + 5)2 − 8;

6) y = −3x2 − 15x + 1; 7) y = −4x2 + 1.

232. !4=8<F9 @AB:9EF6B ;A4K9A<= HGA>J<<: 

4) y = x2 − 8x + 17; 5) y = −2(x − 7)2 + 6; 

6) y = x2 + 9; 7) y = −(x + 1)2. 

233. !4=8<F9 BEP E<@@9FD<< C4D45B?O: 

4) y = −3x2 − 5x + 3; 5) y = 9 − 4(x + 2)2; 6) y = x2 − 1. 

234.  !4=8<F9 CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S 

HGA> J<<:

4) y = −2x2 + 8x − 3; 5) y = (x − 7)2;

6) y = (4 − x)(x + 3).

235. !4=8<F9 AG?< HGA>J<<, 9E?< BA< 9EFP: 
4) y = −x2 + 6x − 8; 5) y = −x2 − 8;

6) y = x2 + 4x − 21; 7) y x x= +2

3
.  

236. !4=8<F9 BD8<A4FG FBK>< C9D9E9K9A<S E BEPR Оу 7D4-
H<>4 HGA>J<<: 

4) y = x2 + 4x − 16; 5) y = (8 − x)(x + 1);

6) y = (x − 1)2 − 5.

237. � B8AB= E<EF9@9 >BBD8<A4F CBEFDB=F9 7D4H<>< HGA>-

J<= y = x2 − 4x + 3 < y = −2x + 11, A4=8<F9 >BBD8<A4FO <I B5-
M<I FBK9>. 
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238. %D98< D<EGA>B6 107, 4�г 6O59D<F9 7D4H<> A9K9FAB= 

HGA>J<<.

$<E. 107

239. !4=8<F9 >BBD8<A4FO J9AFD4 < D48<GE B>DG:ABEF<:

4) (x + 6)2 + (y − 4)2 = 36; 5) (x − 7)2 + y2 = 32.

240. � B8AB= E<EF9@9 >BBD8<A4F CBEFDB=F9 B>DG:ABEF<, ;4-
84A AO9 GD46A9A<S@< 

(x − 3)2 + (y + 2)2 = 4   <   (x − 3)2 + (y + 5)2 = 49.

241. �4C<L<F9 GD46A9A<9 B>DG:ABEF< E J9AFDB@ 6 A4K4?9 
>BBD8<A4F, CDBIB8SM9= K9D9; FBK>G B(−1; 3). 

242. (GA>J<< y = f(x) < y = g(x) ;484AO A4 BFD9;>9 [−7; 6] 

7D4H<>4@< (D<E. 108). !4=8<F9 6E9 ;A4K9A<S х, CD< >BFBDOI 

69DAB A9D469AEF6B f(x)  g(x).

$<E. 108
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'D46A9A<я, A9D469AEF64, E<EF9@ы

243. �; GD46A9A<=: 

1) 2x = 0; 2) 3 − x = 5 − x − 2;

3) 7x − 2 = 6x + 3; 4) 1

2
5 0 5 2x − = +, ;

5) 9x = 9x + 4; 6) 1

4
2 2 0 25x x+ = + ,  �

6OC<L<F9 GD46A9A<S:

4) <@9RM<9 B8<A >BD9AP;
5) A9 <@9RM<9 >BDA9=;

6) G >BFBDOI >BD9AP � ?R5B9 K<E?B.

244. $9L<F9 GD46A9A<9: 

4) 23 − 3(x − 3) = 4x − 3;

5) 10x − 5(4x + 3) = 3x − 2(7x − 2);

6) 
3 6

2

7 14

3

1

9

x x x+ − +− = ;

7) 
3 3

4

6

4

8 3

6
1

+ + −− − =
x x x

.

245. $9L<F9 A9D469AEF6B: 
4) 7x − 3  11; 

5) 2(x + 3)  3 − x; 

6) (x − 1)(2x − 2)  (2x − 1)(x + 2);

7) (x − 3)(x + 2) − (x − 3)2  15x − 10.

246. !4=8<F9 A4<5B?PL99 J9?B9 D9L9A<9 A9D469AEF64

 
x x

x
− +− −2

5

3 2

6

2

3
.  

247. !4=8<F9, CD< >4><I ;A4K9A<SI C9D9@9AAB= ;A4K9-

A<9 8DB5< 
3 5

6

y −
 A9 5B?PL9 ;A4K9A<S D4;ABEF< 8DB59= 

3

9

− y
 

< 
6 7

15

y −
.

248. !4=8<F9 AG?< HGA>J<<: 

4) f(x) = 5x − 10; 5) f(x) = −x + 2; 6) f(x) = −2x + 4. 

249. !4=8<F9 ;A4K9A<S 4D7G@9AF4, CD< >BFBDOI HGA>J<S 

CD<A<@49F BFD<J4F9?PAO9 ;A4K9A<S:

4) y = 2x − 7; 5) y = −6x + 2; 6) y = (x − 1)2 − (x + 2)2.
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250. $9L<F9 E<EF9@G A9D469AEF6:

4) 
5 12 11

1 5 13

x x

x

−
−

§
¨
©

,

;
 5) 

5 3

1 7

1

2

4

3

−

+

§

¨
ª

©ª

−x

x

,

.

251. $9L<F9 86B=AB9 A9D469AEF6B:

4) −1  5 − 2x  3; 5) 2 10
5 1

3

x +
.

252. $9L<F9 EB6B>GCABEFP A9D469AEF6: 

4) 
4 7 5 1

5 4 2 10

x x

x x

− −
+ +

£

¥
¤

,

;
 5) 

x x

x

3
2

7 15 0

−

−

£

¥
¤
¤

,

.

253. $9L<F9 E<EF9@G GD46A9A<= ECBEB5B@ CB8EF4AB6><:

4) 
y x

x y

= −
+ =

§
¨
©

1

5 2 12

,

;
 5) 

y x

x y

− =

− =

§
¨
©

2 1

6 7

,

.

254. $9L<F9 E<EF9@G GD46A9A<= ECBEB5B@ E?B:9A<S:

4) 
2 11 15

10 11 9

x y

x y

+ =

− =

§
¨
©

,

;
 5) 

7 5 6

7 2 76

y x

y x

− =

+ =

§
¨
©

,

.

255. $9L<F9 E<EF9@G GD46A9A<=: 

4) 
3 6

6 5 8 2

x y

x y x y

+( ) =

− −( ) = −

§
¨
ª

©ª

,

;
 5) 

2 3 2 1 15

3 3 2 2

x y

x y y y

− +( ) =

+( ) + = −

§
¨
ª

©ª

,

;

6) 
6 5 1

10
1

3

1

2

y x

x y

− =

+ =

§
¨
ª

©ª
− +

,

;
 7) 

2

6

2

9

3 4

3

4

x y x y

x y x y

− +

+ −

+ =

− =

§

¨
ª

©
ª

,

.

256. $9L<F9 A9CB?AB9 >648D4FAB9 GD46A9A<9: 

4) 4x2 − 5x = 0; 5) 3x2 − 27 = 0; 6) 1

6

2 2 0x x+ = ;  

7) x2 = 7; 8) x2 + 8 = 8 − 3x; 9) 28 + x2 = 12.

257. �BECB?P;G=F9EP HBD@G?B= >BDA9= >648D4FAB7B GD46-
A9A<S < D9L<F9 GD46A9A<9:
4) x2 − 10x + 16 = 0; 5) 3x2 + 4x + 1 = 0; 

6) 9x2 + 6x + 1 = 0;  7) 8x2 − 5x + 1 = 0.

258. $9L<F9 GD46A9A<9: 

4) (x + 6)(x + 1) = −6;

5) (3x − 1)(x + 2) = 6;
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6) (2x − 3)(2x + 3) − (x − 2)2 − 1 = 5x;

7) 
x x x−( ) −( ) −− =

3

16

2

4

1

2

2 2

.

259. !4=8<F9 ;A4K9A<9 6OD4:9A<S 10(x1x2 − x1 − x2), 789 
x1 < x2 � >BDA< GD46A9A<S 4x2 − x − 13 = 0.

260. $9L<F9 5<>648D4FAB9 GD46A9A<9: 
4) x4 − 10x2 + 9 = 0; 5) 6x4 + 5x2 − 1 = 0.

261. $9L<F9 GD46A9A<9, <ECB?P;GS @9FB8 ;4@9AO C9D9-
@9AAB=:

4) (x2 − 5)4 − (x2 − 5)2 = 12; 

5) (x2 + 5x)(x2 + 5x − 8) − 20 = 0.

262. $9L<F9 >648D4FAB9 A9D469AEF6B: 
4) 4x − x2  0; 5) 6x2  −x;

6) 9x2  25; 7) x2 − 14x + 49  0;

8) 9x2 − 30x + 25  0; 9) 36x2 + 12x + 1  0;

:) x x2 1

4
− ;   ;) x2 − 10x + 12  0;

<) 0,5x2 + 2x − 2,5  0.

263. $9L<F9 E<EF9@G A9D469AEF6:

a) 
x x

x

2 2 8 0

0 8 2 0

− −
+

§
¨
ª

©ª

,

, ;
 5) 

x

x x

2

2

49
1

9 0

,

;−

§
¨
ª

©ª

6) 
x x

x x x

−( ) − +

−( ) +( ) − +

§
¨
ª

©ª

3 4 8

7 7 40

2

2

,

.

264. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<

 y x
x x

= − −
− +

5 5

10 32
.

265. $9L<F9 86B=AB9 A9D469AEF6B 6 − х  x2  16. 

266. $9L<F9 EB6B>GCABEFP A9D469AEF6: 

4) 
x x

x

2 4 3 0

3

− +£

¥
¤

,

;
 5) 

x x

x

2 6 0

5

−£

¥
¤

,

.

267. $9L<F9 8DB5AB-D4J<BA4?PAB9 GD46A9A<9: 

a) 
x x

x x

2 2

4

8

4

+

+ +
= ;  5) 

x x

x x

2 8

5

15

5

−
− −

= ;  

6) 
x x

x x

2

2

3 4

2 8
0

+ −

+ −
= ;   7) 1 0

2 6

2

2

− =
− −
−

x x

x
;  
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8) 3

2

4

4 4
1

2x x x+ + +
+ = ;  9) x

x

x

x2 4

1

2
0

−

+

+
+ = ;

:) 
2 1

1

2

3 1
x x

x
x

+ −
+

= + ;  ;) 
3 1 5

2

6 2

22

x

x x

x

x x

+

−
−

−
+ = .

268. $9L<F9 A9D469AEF6B @9FB8B@ <AF9D64?B6:

4) 
x

x

−
+

4

6
0;  5) 

x x

x

−( ) −( )

+

3 5

6
0;

6) 
2

2 3

2

0
− −

+

x x

x
;  7) 

x x

x x

2

2

13 30

7 10
0

− +

+ +
;

8) 
16

1

4

0
−
+

x

x
;  9) 

x

x

−( )
−

4

2

2

0;

:) 
x

x

−

−( )

8

10
2

0;  ;) 
x

x x

−( )
−( ) −( )

1

3 4

2

0.

269. $9L<F9 A9D469AEF6B: 

4) 1 2
x

;  5) 2

2
1

x −
;  6) 1

3 5 3 5x

x

x+ +
;

7) x

x x2 216

3

16− −
;  8) 

x

x

2 11

5
2

+

+
;  9) 4

1
2

1
x −( )

.

270. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<:

4) y
x

x
=

−
−

10

3
;  5) y

x x

x x
=

− +

+ −

2

2

5 12

3 2
;

6) y
x x

x x
=

− −

−

2

4 2

3 10

9
;  7) y x x

x

x x
= + −−

− +

1

4 42

2 .

271*. �OCB?A<F9 ;4@9AG C9D9@9AAB= < D9L<F9 GD46A9A<9: 

4) 1

2

1

1

1

302 2x x x+ +( )
− = ;  5) 

x x

x x

2

2

10

2

3

2 2 20
1

+ −

+ −
− = .

272. !4=8<F9 K<E?B >BDA9= GD46A9A<S: 

4) 5 − 2(x + 1) = 1 − 3x; 5) 5 − 2(x − 1) = 1 − 2x;

6) 5 − 2(1 − x) = 2x + 3.

273. $9L<F9 GD46A9A<9: 

4) 9x − 5(x + 2) = 18 − 2x; 5) 7(2x − 1) − 3(x + 4) = 6(11 − x);

6) 
5 6

4

11

3

7 4

2

x x x− + +− = ;  7) 
x x x x− − − +

+ = −5

2

6

3

7

6

2

4
.

Правообладатель Народная асвета



ИFB7B6B9 CB6FBD9A<9296

274. $9L<F9 A9D469AEF6B: 

4) 4x + 7  11;

5) 3(x − 2)  x − 12;

6) (x − 3)(2x − 1)  (2x + 1)(x + 2);

7) (x − 5)(x + 2) − (x + 3)2  7 − 14x.

275. !4=8<F9 A4<5B?PL99 J9?B9 D9L9A<9 A9D469AEF64 

x x x

4

2 1

9

9

6
2+ +

− −
.

276. !4=8<F9, CD< >4><I ;A4K9A<SI C9D9@9AAB= ;A4K9-

A<9 8DB5< 
2 5

18

y +
 A9 @9APL9 ;A4K9A<S EG@@O 8DB59= 

7 3

6

y −
 < 

2 5

4

− y
.

277. !4=8<F9 AG?< HGA>J<<:

4) f(x) = 2x + 4; 5) f(x) = −x + 10; 6) f(x) = −5x + 3.

278. !4=8<F9 ;A4K9A<S 4D7G@9AF4, CD< >BFBDOI HGA>J<S 

CD<A<@49F CB?B:<F9?PAO9 ;A4K9A<S: 

4) y = x − 6; 5) y = −3x + 1; 6) y = (x − 3)2 − (x + 1)2.

279. $9L<F9 E<EF9@G A9D469AEF6: 

4) 
7 4 9

4 5

y y

y

+

−
§
¨
©

,

;
 5) 

2 1

5

10

3

1
2

x

x x

+

−

§

¨
ª

©
ª

,

.

280. $9L<F9 86B=AB9 A9D469AEF6B: 

4) −7  1 − 3x  5; 5) 4 9
3 2

7

x −
.

281. $9L<F9 EB6B>GCABEFP A9D469AEF6: 

4) 
7 9 5 8

7 3 6 4

− −
− −

£

¥
¤

x x

x x

,

;
 5) 

x x

x

5
8

5 7 7

+

+

£

¥
¤
¤

,

.

282. $9L<F9 E<EF9@G GD46A9A<=:

4) 
3 3

5 2 16

x y

x y

− =

+ =

§
¨
©

,

;
 5) 

1

2

1

3
1

6 5 3

x y

x y

− =

− =

§
¨
ª

©ª

,

;

6) 

1

4

1

3

4

5

4

3 7

x y

x y

− =

− =

§
¨
ª

©ª

,

;
 7) 

2 3

4

3 4

7

5 6

10

12 4

2

x y x y

y x x

+ +

− −

=

=

§

¨
ª

©
ª

,

.

Правообладатель Народная асвета



ИFB7B6B9 CB6FBD9A<9 297

283. $9L<F9 A9CB?AB9 >648D4FAB9 GD46A9A<9: 
4) 7x2 + 3x = 0; 5) 5x2 − 20 = 0;

6) 1

7

2 5 0x x− = ;  7) x2 = 10; 

8) x2 − 6 = 4x − 6; 9) 33 + x2 = 10.

284. �BECB?P;G=F9EP HBD@G?B= >BDA9= >648D4FAB7B GD46-
A9A<S < D9L<F9 GD46A9A<9:
4) x2 + 5x + 4 = 0; 5) 5x2 − 6x + 1 = 0;

6) 25x2 + 10x + 1 = 0; 7) 7x2 − 2x + 1 = 0.

285. $9L<F9 GD46A9A<9:
4) x(x + 1) = 6; 5) (x + 1)2 = (2x − 1)2;

6) 
x x x2

2

8 7

3

+ −
= .  

286. $9L<F9 5<>648D4FAB9 GD46A9A<9:

4) x4 − 17x2 + 16 = 0; 5) 5x4 + 4x2 − 1 = 0.

287. $9L<F9 GD46A9A<9, <ECB?P;GS @9FB8 ;4@9AO C9D9-
@9AAB=:

4) (x2 − 1)4 − 2(x2 − 1)2 = 8;

5) (x2 − 2x)(x2 − 2x − 3) − 18 = 0.

288. $9L<F9 >648D4FAB9 A9D469AEF6B: 
4) 7x + x2  0; 5) 4x2  49;

6) x2 − 10x + 25  0; 7) 8x2 − 3x + 12  0;

8) 3x2 − x − 4  0; 9) x2 + 0,8x + 0,2  0.

289. $9L<F9 E<EF9@G A9D469AEF6: 

4) 
2 1 0

3 2 0

2x x

x

− −
−

§
¨
ª

©ª

,

;
 5) 

1 16

2 7 9

2

2

+( )

−( )

§
¨
ª

©ª

x

x

,

;

6) 
x x

x x

−( )

− − −

§
¨
ª

©ª

1 20

4 4

,

.

290. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<<

y x x
x

= − − −
−

2 6 7 1

2 3
.

291. $9L<F9 86B=AB9 A9D469AEF6B 12 − x  x2  25.

292. $9L<F9 EB6B>GCABEFP A9D469AEF6 
x x

x x

2

2

6 7 0

3 2 0

+ −

− +

£

¥
¤
¤

,

.
 

Правообладатель Народная асвета



ИFB7B6B9 CB6FBD9A<9298

293. $9L<F9 8DB5AB-D4J<BA4?PAB9 GD46A9A<9: 

4) 
x

x

x

x

2 6

3 3

−
− −

= ;  5) 20 9
x

x= − ;

6) 
x

x

x

x

− +

+
=

4 2 10

4
;  7) 

x

x

x

x

2 12

3 3

−
− −

= ;

8) 
2 5 2

2

2

4 1
x x

x
x

− +

−
= + ;  9) 

2 3 1

2

4 6

22

x

x x

x

x x

−
+

−

+
− = ;

:) 
3 2 1

1

2

5
x x

x

+ −
+

= ;  ;) x

x x x− + −
− =

4

2

4

32

162
.

294. $9L<F9 A9D469AEF6B: 

4) 
x x

x

+( ) −( )
−

3 7 2

5
0;  5) 

x x

x

+( ) −( )
+

5 6

7
0;

6) 
x

x

+( )

−

7

36

2

2
0;  7) 

x x

x

−( ) −( )
−

8 3

2

2

0.

295. $9L<F9 A9D469AEF6B:

4) 4

1

2

1
1

x x+ −
+ ;  5) 

3 20 26

6 5

2

2
2

x x

x x

+ +

+ +
.

296. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<< 

y
x x

x x
=

+ +

− −

2

2

7 12

3 2
.

297. $9L<F9 E<EF9@G A9D469AEF6 

x x

x x

x

2 6 5 0

0
4 2

1

− +§
¨
ª

©ª
+( ) +( )

−

,

.
 

&9>EFB6ы9 ;484G<

298. � C9D6B@ 647BA9 @9FDB C4EE4:<DB6 6 3 D4;4 5B?PL9, 

K9@ 6B 6FBDB@. �B784 <; C9D6B7B 647BA4 6OL?< 32 K9?B69>4, 4 
6B 6FBDB= ;4L?< 12 K9?B69>, FB 6 B5B<I 647BA4I C4EE4:<DB6 

EF4?B CBDB6AG. %>B?P>B C4EE4:<DB6 5O?B 6 >4:8B@ 647BA9 
C9D6BA4K4?PAB?

299. �9?BE<C98<EF CD98CB?474? CD9B8B?9FP CGFP ;4 2 K, AB 

G69?<K<? A4@9K9AAGR E>BDBEFP A4 3 >@
K

 < ;4FD4F<? A4 QFBF 

CGFP 1 K 36 @<A. !4=8<F9 8?<AG CGF<. 
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300. � A4GKAB-CD4>F<K9E>B= >BAH9D9AJ<< CD<AS?< GK4E-
F<9 6 % C9D6B>GDEA<>B6 < 10 % 6FBDB>GDEA<>B6 GA<69DE<F9-
F4, KFB 6@9EF9 EBEF46<?B 134 K9?B69>4. %>B?P>B C9D6B>GDEA<-

>B6 < E>B?P>B 6FBDB>GDEA<>B6 6 GA<69DE<F9F9, 9E?< 6E97B A4 

86GI >GDE4I GK<FES 1700 K9?B69>?

301. %D98A99 4D<H@9F<K9E>B9 86GI K<E9? D46AB 28, 4 3

4
 <I 

D4;ABEF< D46AO 12. !4=8<F9 QF< K<E?4. 
302. (9D@9DG A9B5IB8<@B B7BDB8<FP E9F>B= CDS@BG7B?P-

AO= GK4EFB> ;9@?<, B8A4 EFBDBA4 >BFBDB7B A4 5 @ @9APL9 8DG-

7B=, 4 C?BM48P D46A4 300 @2. !4=8<F9, E>B?P>B @9FDB6 E9F>< 

AG:AB >GC<FP, ;A4S, KFB > D4EK9FAB@G >B?<K9EF6G AG:AB 8B-
546<FP 5 % E9F><, <8GM9= 6 BFIB8O.

303. � C9D<B8 GK9A<= EC4E4F9?9=  +% 5O?B BD74A<;B64AB 

A9E>B?P>B CB?96OI ?479D9=, >4:8O= <; >BFBDOI <@9? ?<A<R 

E6S;< EB 6E9@< BEF4?PAO@<. %>B?P>B CB?96OI ?479D9= 5O?B 

BD74A<;B64AB, 9E?< >B?<K9EF6B ?<A<= E6S;< D46AB 21?

304. #DB<;6989A<9 86GI CBE?98B64F9?PAOI A4FGD4?PAOI 

K<E9? 5B?PL9 <I EG@@O A4 89. !4=8<F9 QF< K<E?4.
305. #D< C4FDG?<DB64A<< >4F9D <AEC9>FBDB6 CD<DB8B-

BID4AO CDBL9? 21 >@ CDBF<6 F9K9A<S D9>< < 8 >@ CB F9K9-
A<R, ;4FD4F<6 A4 69EP CGFP 2 K. !4=8<F9 E>BDBEFP F9K9A<S 

D9><, 9E?< EB5EF69AA4S E>BDBEFP >4F9D4 EBEF46?S9F 15 >@
K

.

306. (9D@9DG A9B5IB8<@B 5O?B ;4 BCD989?9AAB9 6D9@S 

6EC4I4FP CB?9 C?BM48PR 180 74. #BE>B?P>G CDB7AB; CB7B8O 

5O? A95?47BCD<SFAO@, FB 9:98A96AB BA 6EC4I<64? A4 2 74 
5B?PL9, K9@ C?4A<DB64?, < ;4>BAK<? D45BFG A4 1 89AP D4AP-
L9 EDB>4. �4 E>B?P>B 8A9= H9D@9D 6EC4I4? CB?9?

307. #DB<;6989A<9 86GI A4FGD4?PAOI K<E9? D46AB 165, 4 
<I D4;ABEFP D46A4 4. !4=8<F9 QF< K<E?4.

308. #DBFS:9AABEFP LBEE9 @9:8G CGA>F4@< А < В EBEF46-
?S9F 16 >@. �; CGA>F4 А 6 CGA>F В 6O9I4? 69?BE<C98<EF. "8-
AB6D9@9AAB E 69?BE<C98<EFB@ A46EFD9KG 9@G <; CGA>F4 В 6O-

L9? C9L9IB8. "A< 6EFD9F<?<EP K9D9; 1 K. !4=8<F9 E>BDBEFP 

69?BE<C98<EF4, 9E?< C9L9IB8 CD<5O? 6 CGA>F А A4 2 2

3
 K CB;-

:9, K9@ 69?BE<C98<EF 6 CGA>F В.

309. �69 CDB<;6B8EF69AAO9 ?<A<< @B7GF 6OCB?A<FP ;4>4;, 

D45BF4S 6@9EF9, ;4 6 K. �4 E>B?P>B K4EB6 @B:9F 6OCB?A<FP 

QFBF ;4>4; >4:84S ?<A<S, D45BF4S BF89?PAB, 9E?< B8AB= <; 
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A<I 8?S 6OCB?A9A<S 40 % ;4>4;4 A9B5IB8<@B A4 4 K 5B?PL9, 

K9@ 8DG7B= 8?S 6OCB?A9A<S 20 % ;4>4;4?
310. �4EE9=A @B:AB A4CB?ASFP 6B8B= K9D9; 864 >D4A4. 

�E?< C9D6O= >D4A BF>DOFP A4 10 @<A, 4 6FBDB= � A4 20 @<A, 

FB 69EP 54EE9=A 5G89F A4CB?A9A. �E?< C9D6O= >D4A BF>DOFP 

A4 5 @<A, 4 6FBDB= � A4 15 @<A, FB A4CB?A<FES 60 % 54EE9=-

A4. �4 >4>B9 6D9@S K9D9; >4:8O= >D4A 6 BF89?PABEF< @B:9F 
A4CB?A<FPES 69EP 54EE9=A?

311. �@99FES >GEB> EC?464 @98< E B?B6B@ B5M9= @4EEB= 

12 >7, EB89D:4M<= 45 % @98<. %>B?P>B K<EFB7B B?B64 A48B 

8B546<FP > QFB@G >GE>G EC?464, KFB5O CB?GK<6L<=ES AB6O= 

EC?46 EB89D:4? 40 % @98<?

312. *9A4 6IB8AB7B 5<?9F4 A4 EF48<BA EBEF46?S?4 2 D. #BE-
?9 EA<:9A<S 6IB8AB= C?4FO K<E?B ;D<F9?9= G69?<K<?BEP A4 

25 %, 4 6ODGK>4 6B;DBE?4 A4 12,5 %. %>B?P>B EF4? EFB<FP 

6IB8AB= 5<?9F CBE?9 EA<:9A<S J9AO?

313. � C9D6B@ 6OEF46BKAB@ ;4?9 Q>ECBA4FB6 5O?B 6 2 D4;4 

5B?PL9, K9@ 6B 6FBDB@. �; C9D6B7B ;4?4 36 Q>ECBA4FB6 C9D9-
A9E?< 6B 6FBDB= ;4?, CBE?9 K97B 6 86GI ;4?4I Q>ECBA4FB6 EF4-
?B CBDB6AG. %>B?P>B Q>ECBA4FB6 5O?B C9D6BA4K4?PAB 6 >4:-

8B@ ;4?9? 

314. �6FB@B5<?P CDB9;:49F CGFP <; 7BDB84 А 6 7BDB8 В ;4 

4 K. �E?< 5O BA 9I4? EB E>BDBEFPR A4 20 >@
K

 5B?PL9, FB ;4-

FD4F<? 5O A4 QFBF :9 CGFP 3 K. !4=8<F9 C9D6BA4K4?PAGR E>B-
DBEFP 46FB@B5<?S. 

315. � @49 6 L>B?9 GK<?BEP 650 K9?B69>. �9FB@ 5O?< E84-
AO 6 Q>EC?G4F4J<R AB6BEFDB=><, < 6 A4K4?9 GK95AB7B 7B84 6 

L>B?9 EF4?B 750 GK4M<IES, CD<K9@ K<E?B 896BK9> 6 L>B?9 
G69?<K<?BEP A4 10 %, 4 @4?PK<>B6 � A4 20 %. %>B?P>B 896B-
K9> EF4?B 6 L>B?9 6 E9AFS5D9? 

316. %D98A99 4D<H@9F<K9E>B9 86GI K<E9? D46AB 36, 4 1

3
 <I 

D4;ABEF< D46A4 4. !4=8<F9 QF< K<E?4. 
317. )64F<F ?< 90 @ E9F><, KFB5O B7BDB8<FP CDS@BG7B?P-

AO= 6B?P9D 8?S :<6BFAOI C?BM48PR 600 @2, B8A4 EFBDBA4 

>BFBDB7B A4 10 @ @9APL9 8DG7B=?
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318. !4=8<F9 864 CBE?98B64F9?PAOI A4FGD4?PAOI K<E?4, 

EG@@4 >648D4FB6 >BFBDOI D46A4 313.

319. &GD<EF<K9E><= F9C?BIB8 CDBL9? 24 >@ CDBF<6 F9K9-
A<S D9>< < 16 >@ CB F9K9A<R, ;4FD4F<6 A4 69EP CGFP 3 K. !4=-

8<F9 EB5EF69AAGR E>BDBEFP F9C?BIB84, 9E?< E>BDBEFP F9K9A<S 

D9>< EBEF46?S9F 2 >@
K

.

320. (<D@4 CB CDB<;6B8EF6G B>BA CB?GK<?4 ;4>4; A4 <;7B-
FB6?9A<9 160 B>BA 8?S AB6B= L>B?O > BCD989?9AAB@G EDB>G. 
'K<FO64S 64:ABEFP ;4>4;4, 9:98A96AB <;7BF46?<64?BEP A4 

4  B>A4 5B?PL9, K9@ C?4A<DB64?BEP, CBQFB@G 69EP ;4>4; 5O? 

6OCB?A9A A4 2 8AS D4APL9 EDB>4. �4 E>B?P>B 8A9= 5O? 6O-

CB?A9A ;4>4;?
321. #DB<;6989A<9 86GI A4FGD4?PAOI K<E9? D46AB 108, 4 

<I D4;ABEFP D46A4 3. !4=8<F9 QF< K<E?4.
322. #DBFS:9AABEFP LBEE9 @9:8G CGA>F4@< А < В EBEF46-

?S9F 18 >@. �; CGA>FB6 А < В B8AB6D9@9AAB A46EFD9KG 8DG7 
8DG7G 6OL?< 864 C9L9IB84 < 6EFD9F<?<EP K9D9; 2 K. !4=8<F9 
E>BDBEF< C9L9IB8B6, 9E?< B8<A <; A<I CD<L9? 6 CGA>F В A4 

0,9 K CB;:9, K9@ 8DG7B= 6 CGA>F А.

323. �69 EFG89AK9E><9 5D<748O @B7GF 6OCB?A<FP ;484A<9, 

D45BF4S 6@9EF9, ;4 2 8AS. �4 E>B?P>B 8A9= @B:9F 6OCB?A<FP 

QFB ;484A<9 >4:84S 5D<7484, D45BF4S E4@BEFBSF9?PAB, 9E?< 

B8AB= <; A<I 8?S 6OCB?A9A<S 1

3
 ;484A<S A9B5IB8<@B A4 

3  8AS @9APL9, K9@ 8DG7B= 8?S 6OCB?A9A<S 2

3
 ;484A<S.

324. �@99FES EF4?P 86GI EBDFB6 E EB89D:4A<9@ A<>9?S 

5 % < 40 %. %>B?P>B AG:AB 6;SFP EF4?< E EB89D:4A<9@ A<>9-
?S 5 %, KFB5O CBE?9 E@9L<64A<S EF4?< B5B<I EBDFB6 CB?GK<-

?BEP 140 F EF4?< E EB89D:4A<9@ A<>9?S 30 %?

325. �4DFBH9?P CB89L969? A4 20 %. %>B?P>B ><?B7D4@@B6 

>4DFBH9?S @B:AB >GC<FP A4 FG :9 EG@@G, A4 >BFBDGR D4AP-
L9 CB>GC4?< 10 >7?
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Отве ты

�>2B>@5=85 >C@A0 0?351@O 7�8-E >?0AA>2

1. 0) 27; 1) 1; 2) 144; 3) 1

25
;  4) 81; 5) 1000; 6) 32; 7) 16; 8) 100; :) 8. 

2. 0) 1

3
;  1) 0,01; 2) 1; 3) 7; 4) 1

36
;  5) 1

16
.

3. 0) 25; 1) 1000; 2) 10 000; 3) 0,008; 4) 32; 5) 1

4
;  6) 1

6
;  7) 1

49
.

4. 0) −b
2 + a; 1) 5m

2 + 4; 2) −10b + 34; 3) 12c − 25. 

5. 0) 5(2a − 7b); 1) x(5 + y); 2) 2a(b − 2c); 3) 3a(a + 4b); 4) b
2(2b

2 − 1);

 5) 3ab(7a + 1).

6. 0) (a − 5)(a + 5); 1) (4 − 3x)(4 + 3x); 2) (2m − 7n
2)(2m + 7n

2);

 3) (ab − 1)(ab + 1).

7. 0) (a + 3)(a + b); 1) (3m − n)(m + 5). 

8. 0) (a + 2)2; 1) (3b − 1)2; 2) (m − 9n)2; 3) (x2 + y)2. 

9. 0) (x − 9)(x + 1); 1) (x − 1)(6x −1); 2) (x + 6)(1 − x); 3) (x + 2)(5x + 1). 

10. 0) 4a(2b − c); 1) 3xy(2x − 1); 2) (m − 6)(m + 6); 3) (5 − 2y)(5 + 2y);

 4) (a − 4)(a + b); 5) (x − 1)(x
2 + 1).

11. 0) (x − 5)2; 1) (2a + b)2. 

12. 0) (x − 4)(x + 2); 1) (5x + 1)(x + 1).

13. 0) 8
1

3
;  1) 14; 2) −8; 3) 14; 4) 4,5; 5) 40; 6) 1

150
;  7) 15. 

14. 0) 65 2  � 8@@0F8>=0;P=>5 G8A;>; 1) −3 � @0F8>=0;P=>5 G8A;>;

 2) 34 � @0F8>=0;P=>5 G8A;>; 3) 4 � @0F8>=0;P=>5 G8A;>. 

15. 0) 2

2
;  1) 5 3;  2) 5 1+ ;  3) 7 5� .

16. 0) 6,75; 1) −12; 2) 5,6; 3) 4; 4) 0; 5) 15; 6) −2; 7) 11.

17. 0) 5; 1) 30; 2) 5; 3) 1. 

18. 0) x ∈ (− ; 1); 1) x ∈ − +£
¥¤ )7

29
; .  

20. 0) D = (− ; + ); 1) E = (− ; + ); 2) x = 7; 3) y  0 ?@8 x ∈ (− ; 7);

 y  0 ?@8 x ∈ (7; + ); 4) k = −5; 5) (0; 35).

21. 0) −1,2; 1) 1
2

7
;  2) −3.

22. 0) x ∈ − +( )5; ;  1) x ∈ − +[ )3; .

24. 0) −2; 10; 1) − −1
1

3
; ;  2) 1

3
;  3) =5B :>@=59; 4) �

.
1 41

10

±  

25. 0) −4; −2; 1) 0; 1; 2) 1; 5. 

26. 0) x ∈ (− ; −2]  [4; + ); 1) x ∈ (1; 3); 2) x ∈ {3}; 

 3) x ∈ ; 4) x ∈ − −( ) +( ); ; ;
1

3
0  5) x ∈ [−7; 7]. 
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28. 0) D = (− ; + ); 1) (2; −3); 2) E = [−3; + ); 3) x = 2; 4) x = 1; x = 3;

5) y  0 ?@8 x ∈ (− ; 1)  (3; + ); y  0 ?@8 x ∈ (1; 3); 6) DC=:F8S 

2>7@0AB05B =0 ?@><56CB:5 [2; + ); DC=:F8S C1O205B =0 ?@><56CB:5 

(− ; 2]; 7) (0; 9).

29. 0) 1

3
3; ;  1) −4; 4.

30. 0) x ∈ (1; 4); 1) x ∈ − −( ] − +£
¥¤ ); ; ;2

1

2
 2) x ∈ (− ; 2)  (2; + );

 3) x ∈ [0; 6]. 

�?020 1.  0F8>=0?P=O5 2O@065=8O 

1.19. 0) −6; 1) 0. 

1.20. 0) 1

17
;  1) � .2

5

7
 

1.21. 0) −1
5

8
;  1) −13. 

1.23. 0) (− ; 6)  (6; + ); 1) (− ; −0,5)  (−0,5; + ); 2) (− ; 0)  (0; + ); 

 3) (− ; 0)  (0; 3)  (3; + ); 4) (− ; 0)  (0; 8)  (8; + );

 5) (− ; −1)  (−1; 5)  (5; + ); 6) (− ; −4)  (−4; 4)  (4; + );

 7) − −; 5( )   − 5 5; ( )   5; ; +( )  8) (− ; + ); :) (− ; + );

 ;) (− ; + ); <) (− ; 0)  (0; + ).

1.24. 0) (− ; + ); 1) (− ; + ); 2) (− ; 0)  (0; 5)  (5; + );

 3) (− ; −2)  (−2; 0,2)  (0,2; + ); 4) (− ; −6)  (−6; 0)  (0; 8)  (8; + );

 5) (− ; −6)  (−6; 6)  (6; + ).

1.25*. 0) �52>7<>6=>; 1) − 1

15
;  2) =52>7<>6=>; 3) =52>7<>6=>. 

1.62. 0) 3 12

4a a
= ;  3 3

2a

a

a
= ;  3 3

a a
=
−
−

;  3 3

a

b

ab
= ;  

 1) 
x y

x

+
 = 

− −
−

5 5

5

x y

x
;  

x y

x

+
 = 

x xy

x

2

2

+
;  

x y

x

+
 = 

−
−
x y

x

−
;  

x y

x

+
 = 

xy y

xy

+ 2

;

 2) 
b

b

+

−
3

3
 = 

2 6

2 6

b

b

+

−
;  

b

b

+

−
3

3
 = 

b b

b b

2

2

3

3

+

−
;  

b

b

+

−
3

3
 = 

−b

b

−
−

3

3
;  

b

b

+

−
3

3
 = 

b

b

2

2

9

3

−

−( )
;  

 
b

b

+

−
3

3
 = 

( )
.

b

b

+

−

3

9

2

2

1.64. 0) 5; 1) 6m
4; 2) 3mn; 3) m3

n
4
k. 

1.65. 0) 8b; 1) 3

5
;  2) 7

3

d
;  3) −

y

x2
;  4) a

c
;  5) 3

2 2m n
;  6) 

y

x3
;  7) ab

3; 8) d

b
;

 :) 7xz

y
;  ;) 3abc; <) 1

3 2xy
.  

1.66. 0) 
a b

b

+

3
;  1) x

x y3 2( )
;

−
 2)

2 2c d

c

+
;  3) bc

b c−
;  4) 1

4
;  5) 3

4x +
;  6) 1

m
;

 7) 1

2a −
;  8) 3 2x y− .
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1.67. 0) −2,5; 1) 400. 

1.68. 0) 5

3
;  1) 2

a
;  2) x

y
;  3) 

b +5

3
;  4) m

m + 6
;  5) 

a + 4

3
;  6) 

x

x

+

−
1

1
;  

 7) 
3 1

3 1

b

b

+

−
;  8) 

2 3

2 3

a b

a b

+

−
.

1.69. 0) 
2

3

−
+

x

x
;  1) 

a

a

+

−
6

3
;  2) 

m

m

+

−
5

3
;  3) 

4

4

− b

b
.  

1.70. 0) −
n m

n k

−
−

 8;8 −
m n

k n

−
−

;  1) −
a b

c d

+

−
 8;8 −

−a b

d c

−
−

;

 2) −
y x

x z

−
+

 8;8 −
−
x y

x z

−
−

.  

1.71. 0) − 1

6
;  1) − 4

5
;  2) − x

4
;  3) −a; 4) −

c +7

2
;  5) − 2

4

b

b +
;  6) 5

2 − x
;  

 7) 
6

6

−
+

m

m
;   8) 3 3

1

x

x

+

−
.

1.72. 0) 100; 1) −5
3

7
.  

1.73. 0) 
a −5

6
;  1) −

a +7

7
;  2) 

b

b

+

−
1

1
;  3) −

c

c

+

+

2

1
;  4) 

3 −
−

n

m b
;  5) 

x y

x

−
− 3

.  

1.74. 0) 
x

x

+

−
3

1
;  1) 

x

x

+

−
3

5
;  2) x + 2; 3) 

x

x

−
−

1

2 5
;  4) −

x

x

+

+

6

5
;  5) a(a + 3). 

1.75. 0) 16; 1) 1

4
;  2) 

9 9x y

x y

−
+

;  3) 
2

18 9

a b

a b

+

−
.

1.78*. a

a b2 2−
.  

1.79*. 
x

x

2 3

2

−
+

.

1.129. 0) 
m n+

7
;  1) 2a

b
;  2) 

5 3
2

x

y

+
;  3) 2 2c

ab
;  4) 

mn cd

k

+

3
;  5) − 2 2

4

x

a
.  

1.130. 0) 
8 2

7

x +
;  

2 2

7

x +
;  1) 

4 1

4

a +
;  

2 3

4

a −
;  2) m

a3
;  n

a3
;  3) 4

x
;  

2 4

3

y

xy

−
.  

1.131. 0) 5; 1) 1; 2) 2

1

x

x +
;  3) −1.

1.132. 0) 1

3a −
;  1) x + 4; 2) 5

m n−
;  3) − 2

3b +
;  4) 

a b

a b

+

−
3

3
;  5) 

y

y

+

−
1

1
;  6) a + 6;

 7) 
x

x

+

−
1

3
.

1.133. 61.

1.134. 0) 
b

b

+

−
2

2
;  1) 7; 2) 6; 3) 7x + y; 4) 

m + 2

5
;  5) 3c − 1.

1.135. 2.

1.136. 15

2a −
.
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1.137. 0) 
a

a

+

−
4

4
;  1) 1

3 1x −
.  

1.139. 0) 
12

3

a b−
;  1) 26

35

x
;  2) 

3 2

30

m n−
;  3) 

5 9x y

xy

+
;  4) 

2 9

15

2 2a b

ab

−
;  5) 

7 5

7

c a

d

+
;

 6) 
8 1

20

an

mn

−
;  7) 

xz y

y z

+ 3
2 2

;  8) 
5 3

15 2

x y

x

−
.  

1.140. 0) 
5 5

18

a +
;  1) 

7 28

15

x

x

−
;  2) 

m n

mn

−
;  3) 

b d

bd

−
;  4) 

y

y

+ 3
2

;  5) 3
3a

;  6) 
1 2

9

−m

m
;

 7) 
5 12

2

x

x y

+
.  

1.141. 0) 
2 2mn m

n n m

−
−( )

;  − m

n n m

2

( )
;

−
 1) 

5 8 8

2

2a a

a a

+ +

+( )
;  

5 8

2

2a

a a

−
+( )

.  

1.142. 0)  
x y

x

2 +
;  1)  

a b

b

−2
;  2)  

6 2+m

m
;  3)  − c

d
;  4)  

2y

x
;  5)  7

1

n

n−
;  

 6) 8x

x y+
;  7) −

8 1

5 1

b

b

+

+
.  

1.143. 0) 
m

m

2

2

49

49

+

−
;  1) 

x

x

−20

162 −
;  2) 

15 7

4 3 3 1

−
− +

a

a a( )( )
.  

1.144. 0) 
5 5

3

x

x x

−
( )

;
+

 1) 1

1a a( )
;

−
 2) 3

28 1

m

n( )
;

−
 3) 

8 1

30 2

y

y

+

+( )
;  4) 5

ab
;

 5) − 9

1 5 4( )( )( )
.

c c c+ + −
 

1.145. 0) − 2

9a +
;  1) − 2

3 21x −
;  2) 

b

b

+ 3
;  3) 

5 1

12 24

m

m

+

−
;  4) − 5

xy
;  5) 

m

m

− 6

4
.  

1.146. 1

a
.  

1.147. 0) 4

16 2

x

x−
;  1) 

b

b

+

−

11

92
;  2) 1

1 9 2− y
;  3) 2

2 2

ab

a b−
.

1.148. −14.

1.149. 0) 6

6 2

c

c( )
;

+
 1) 2

2 2

x

x( )
.

−
 

1.150. 0) 14

3 6( )( )
;

n m+ −
 1) 

2

2 3

y

x x y( )( )
.

− +

1.151. 0) 
y

y y y

−
− − −

8

1 2 5( )( )( )
;  1) 4

3 5( )( )
;

a a− −
 2) − 3

1 2( )
.

a −
 

1.153*. 1

30
.  

1.188. 0) 12
2b

;  1) 5 3

2

a

b
;  2) 1

6c
;  3) 5

2 2( )
.

y +
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1.189. 0) m

n

8

4
;  1) 32

10 5x y
;  2) 1000 3 6

12 3

a b

c d
;  3) 

( )
;

a b

d

− 3

3
 4) x

x

4

2 45( )
;

−

 5) 
( )

( )
.

3

7

6

2 6

m n

m

+

−

1.190. 0) n2

15
;  1) x

y

4

2
;  2) a

b

4

;  3) c

d( )
.

+5 2

1.191. 0) 4; 1) 1

5y
;  2) a d

c

3

;  3) 9

28mn
;  4) a c3

4
;  5) 

75 2yz

x
.

1.192. 0) 64 6

2

a

b
;  1) −

x y

z

3 3

24
;  2) 81 4

8 4

c

a b
;  3) − 32 5 10

30

m n

k
.  

1.193. 0) a − 3b; 1) 1

3d
;  2) 1

2x
;  3) − 5

2m
.

1.194. 0) n

m
;  1) 

y

x

3

2
;  2) 1

2 2bc
;  3) −3a.

1.195. 0) a − 6; 1) 
m m n( )

;
+

5
 2) x

x

2

2+
;  3) 6c

c d+
;  4) −

a a( )
;

+ 3

2

 5) −
( )( )

.
y y− +5 1

2

1.196. 30 100.

1.198. 0) a; 1) 
x y+

2
;  2) 

b

b

−
+

3

3 1
;  3) − 1

1m m( )
;

+
 4) − 5

2a b+
;  5) 

2 1

8 2 1

c

c

+

−( )
.

1.199. 
4 1

1

2a a

a

( )
.

−
+

1.200. 0) 2x − 6; 1) 
3 1

2

y −
;  2) 

n n( )
;

−2

5
 3) x + 1; 4) 

a

a

−
−

8

7
;  5) 1

3y +
;  

 6) d

d c2 −
;   7) 1

2 3 1 5( )( )
.

x x− +

1.201. 0) 7 4

5

2
a

bc

»

½
¼

¿

Á
À ;  1) 

( )
;

m n

c d

−»

½
¼¼

¿

Á
ÀÀ

2

3 4

3

 2) a b

a b

2 3

4

4

( )
.

+

»

½
¼¼

¿

Á
ÀÀ

1.202. 0) 
3 1

2

x x

x a x

( )

( )( )
;

−
− +

 1) 
( )( )

.
x x

x

− 4 1+

1.203. 0) 3

2 1a +
;  1) 

b

b

+

−
3

2 4
;  2) 

( )( )

( )( )
;

x x

x x

− −
+ +

2 3

4 1
 3) 4B2 − B.

1.204*. 
( )( )

( )
.

x b x c

x a

+ −

− 2

1.205*. a − c.

1.241. 0) 27

2m
;  1) 1

a b+
.
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1.242. 0) 
x y

x y

−
+

2

2
;  1) n

m n+ 3
;  2) 

4

2

b a

ab

−
;  3) 

7 28

2

b

b

−
+

.

1.243. 0) − 1

1a +
;  1) m + 4; 2) 2

2x x( )
.

+

1.244. 9,1.

1.246. 1.

1.247. 0) 
4

4

− c
;  1) a − 1.

1.249. 0) −2; 1) 0,5.

1.250. 0) 
a b

ab

+
;  1) xy.

1.251. 
y

y x6 4−
.

1.252. 0) 
b −5

2
;  1) 

c

c −5
;  2) 

a

a

+ 4
;  3) 

x

x

+

−
7

7
.

1.253. 3 a .

1.254. 0) 
m n

n m

+

−
;  1) 3

a b+
.

1.255. 0) 
ab b

ab

+
;  1) − ab ;  2) 1 − x; 3) a .

1.257*. 0) 1

4 −m
;  1) 

t

t

−
−

1

3
.

/ ?@>25@ON A2>8 7=0=8O

1. 0) 3,6x
2
y; 2

5

4

x
y

− ;  4

9
;  

a ac2

5

+
;

 1) 3

8m n+
;  3

8 3

a

b
;  a

b
+14;  

x x

x

2 7

3

− +
;  

a

a

+

−
1

7
.

2. 2); 4) 

3. (− ; −1)  (−1; + ); 6,3.

4. 0) a

x

a

x− −3 3
=

−
;  1) a

x − 3
 = ax

x x2 3−
;  2) a

x − 3
 = 

a x

x

( )
;

+

−

3

92

 3) a

x − 3
 = 

a x

x x

( )
.

−

− +

3

6 92

5. 0) 3

4

m

n
;  1) −

p q+5

2
;  2) 

3

8

y

y +
;  3) 

3

3

−
+

a

a
;  4) 

a b

b

+
;  5) 1

1x +
.  

6. 0) 
c

c

+

−
1

1
;  1) 

a

a

+

−
3

1
;  2) 4

1m −
;  3) 1

3
;  4) 5

12b −
;  5) 2

2 2

c

c( )
;

−
 6) 16

5 9( )( )
;

y x+ −

 7) 
2 1

1 4

d

d d

−
− −( )( )

.
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7. 0) 4

5

2a x

y
;  1) 2x; 2) a b

c

15 10

2
;  3) x

y3
;  4) 

c c

c

( )

( )
;

+

−
1

4 1
 5) 3a + 1; 6) −

( )( )
;

a a b+ +1 2

12

 7) m

m x+
.

8. 0) 
x

x

+

−
3

3
;  1) 

a a

a

( )
;

5

5

−
+

 2) −a; 3) 1

3
.  

�?020 2. ФC=>F88

2.25. 0) 5; 1) 3
1

8
;  2) 3,98; 3) 13.

2.27. 0) �5B; 1) 40.

2.28. 0) 1; 1) 2

3
;  2) � .

2

3
 

2.29. 0) 0; 1; 1) −2; 3; 2) −3; 4. 

2.31. 0) 6; 0; −2; 1) −6; −3; 7; 9; −7; −2; 5; 2) [−9; 9]; 3) [−4; 6]. 

2.32. 0) D = [−5; 5]; E = [−3; 7]; 1) D = [−5; −3)  (−3; 5]; E = [−3; 4)  (4; 7]. 

2.34. 0) (− ; 3)  (3; + ); 1) (− ; 0)  (0; 6)  (6; + ); 2) (− ; −5)  (−5; + ); 

 3) (− ; −9)  (−9; 9)  (9; + ); 4) (− ; −2)  (−2; 4)  (4; + );

 5) � ; � 10( )   � ;10 0( )   0 10;( )   10; ;+( )
 6) (− ; 2)  (2; 3)  (3; + ); 7) (− ; + ).

2.35. 0) [4; + ); 1) � ; ;2
2

3( )  2) (− ; −2,5]  [0; + ); 3) (2; 4).

2.36. 0) [−1; 4]; 1) � ; ;
2

3
6£

¥¤ )  2) (− ; −5]  [1; 6]; 3) (2; 3].

2.37. 0) [−7; + ); 1) [6; + ); 2) [−3; + ); 3) (− ; 20].

2.68. 0) 1) −6; 3; 8; 2) y  0 ?@8 E ∈ [−9; −6)  (3; 8); y  0 ?@8
 x ∈ (−6; 3)  (8; 9]; 3) DC=:F8S 2>7@0AB05B =0 ?@><56CB:5 [0; 6]; 

 DC=:F8S C1O205B =0 ?@><56CB:0E [−9; 0]; [6; 9]; 1) 1) −8; −1; 7; 

 2) y  0 ?@8 E ∈ [−9; −8)  (−1; 7)  (7; 9]; y  0 ?@8 x ∈ (−8; −1); 

 3) DC=:F8S 2>7@0AB05B =0 ?@><56CB:0E [−5; 2]; [7; 9]; DC=:F8S
 C1O205B =0 ?@><56CB:0E [−9; −5]; [2; 7].

2.69. 0) −6; −1; 4; 6; 1) (− ; −6)  (−1; 4)  (6; + ); 2) [−6; −1]  [4; 6].

2.70. 0) 1,4; 1) −7; 7; 2) 1

7
;  1; 3) −3; −1; 1; 3.

2.71. 1); 2); 3).

2.73. 0) f(x)  0 ?@8 x ∈ +( )1

3
; ;  f(x)  0 ?@8 x ∈ ( )� ; ;

1

3

 1) g(x)  0 ?@8 x ∈ (− ; −2)  (0; + ); g(x)  0 ?@8 x ∈ (−2; 0);

 2) h(x)  0 ?@8 x ∈ (1; 2); h(x)  0 ?@8 x ∈ (− ; 1)  (2; + );

 3) p(x)  0 ?@8 x ∈ (− ; + ).

2.74. 0) (3; + ); 1) (− ; −1)  (−1; + ); 2) (− ; 0).

2.75. q(2); q(0); q(−5).
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2.108. 0) �0; 1) 40; 2) =5B; 3) 40.

2.109. 1).

2.110. 3). 

2.112. 5. 

2.113. 0) 1; −1; 1) −1; 1.

2.114. 0) −1; 1) 1.

2.115. (5ABP :>@=59. f(x)  0 ?@8 x ∈ (−6; −4)  (−1,5; 1,5)  (4; 6).

2.119. 0) [−4; 4]; 1) −6; −4; −1; 1; 4; 6; 2) y  0 ?@8 E ∈ (−6; −4)  (−1; 1)  (4; 6); 

 y  0 ?@8 E ∈ [−7; −6)  (−4; −1)  (1; 4)  (6; 7]; 3) DC=:F8S 2>7@0A-

 B05B =0 ?@><56CB:0E [−7; −5]; [−3; 0]; [3; 5]; DC=:F8S C1O205B =0
 ?@><56CB:0E [−5; −3]; [0; 3]; [5; 7].

2.120*. 0) �B@8F0B5;P=O5; 1) ?>;>68B5;P=O5. 

2.154. 3).

2.155. 2).

2.156. 0) y = (x − 2)
3; 1) y = x3 − 3; 2) y = x3 + 5; 3) y = (x + 9)3; 4) y = (x + 3)3 + 5;

 5) y = (x − 6)3 − 7.

2.157. 2).

2.159. y
x

=
+

� � .
2

3
5

2.160. 2).

2.167*. −69.

2.168*. 4; 8.

2.169*. 0) [0; 8]; 1) [−5; 3]; 2) [9; 17]; 3) [−1; 7]. 

2.170*. �0.

/ ?@>25@ON A2>8 7=0=8O

1. 0) −1; 1) −5; 2) 0,25; 3) 3.

2. 2); 3).

3. 2).

4. 8.

5. 0) f(x)  0 ?@8 x ∈ (1,8; + ); f(x)  0 ?@8 x ∈ (− ; 1,8);

 1) g(x)  0 ?@8 x ∈ (− ; 5)  (6; + ); g(x)  0 ?@8 x ∈ (5; 6);

 2) h(x)  0 ?@8 x ∈ (0; + ); h(x)  0 ?@8 x ∈ (− ; 0). 

6. 0) [−6; 9]; 1) [−4; 4]; 2) −5; −1; 5; 8; 

 3) y  0 ?@8 E ∈ (−5; −1)  (5; 8); y  0 ?@8 E ∈ [−6; −5)  (−1; 5)  (8; 9];

 4) DC=:F8S 2>7@0AB05B =0 ?@><56CB:0E [−6; −3]; [2; 7]; DC=:F8S C1O-

 205B =0 ?@><56CB:0E [−3; 2]; [7; 9].

7. 0) (− ; 4)  (4; + ); 1) (− ; −5)  (−5; −1)  (−1; + ); 2) (− ; 900); 

 3) [0; 8]; 4) [−4; 4); 5) (7; + ).

8. 0) [−6; + ); 1) [9; + ); 2) [−8; + ); 3) (− ; 28].

10. a ∈ ( )� ; .
5

9
0  
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�?020 3. �@>1=>-@0F8>=0?P=O5 C@02=5=8O 

8 =5@025=AB20 

3.35. 0) 2,5; 1) −2; 2) =5B :>@=59; 3) 0,25; 4) 2; 5) 5. 

3.37. 0) 1
2

3
;  1) 3

13
;  2) −2; 2; 3) −3; 3. 

3.38. 
13

16
.

3.39. −6; −2. 

3.40. 0) −7; 1) 0; 2) 1; 3) 8. 

3.41. 7.

3.42. 0) −1; 4; 1) −1; 2) −27; −1; 3) −0,2. 

3.43. 5.

3.44. 0) −3; 7; 1) −1; 18; 2) −3; 6; 3) 5. 

3.45. 0) −1; 1) 4; 15. 

3.46. 0) 20; 1) 15; 2) 1 :<
G

;  3) 12 G, 24 G.

3.47. 0) −3; 1) −4; 2) 0; 3) 2. 

3.48. 0) 60 :<
G

,  80 :<
G

;  1) 30 <3, 40 <3. 

3.49. 0) −6; −1; 1) 6; 2) −1; 1. 

3.50. 6 :<
G

.

3.51. 0) 3
1

7
;  1) −2; 2) −2; 3) 8. 

3.52*. 5,4.

3.53*. 0) −4; 4; 1) −1,5; −1; 2; 3; 2) −2; 1; 
�

;
1 17

2

±
 3) −2; −1; 0; 1;

 4) 
�

;
1 13

2

±
 

�
;

1 29

2

±
 5) � .2 5±  

3.54*. 4.

3.94. 0) (5; 10); (−4; 1); 1) (1; 2); (−5; −4); 2) (1; 0); (−0,5; −1,5); 3) (3; 6); (6; 3). 

3.95. 0) (2; −4); (−4; −16); 1) (−2; 26); (2; 26); 2) (0; 1); (2; −3); 

 3) (4,5; 0); (3,5; −2). 

3.96. 0) 2; 1) 2; 2) 3. 

3.97. 0) (−2; −4); (2; 4); 1) (3; 9); (−2; 4).

3.98. 12; 15.

3.99. 200 <; 300 <.

3.100. 43.

3.101. 0) (1; 2); (−2; −1); 1) (4; 8); (8; 4).

3.102. 0) 12 :<
G

,  30 :<
G

;  1) 18 G.

3.103. 0) (9; 2); (−2; −9); 1) (6; 4); (8; 3); 2) (5; −1); 3) (4; 2); (−2; −4). 

3.104. 0) (0; 0); (−1; 3); 1) (1; 2); (2; 1); 2) (−2; 3); (−3; 1); 3) (1; −1). 

3.105. 3.
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3.106. 0) (2; 10); (−3; 20); 1) (2; −1); (1; −2).

3.107. 0) (−2; −2); (2; −2); (−2; 2); (2; 2); 1) (1; 0); (1; −1); (−2; 0); (−2; −1).

3.108*. 0) (1; 3); (−1; −3); 1) 3 13 3 13+ +( ); � ;  3 13 3 13� ; � � ;( )
 2 10 2 10+ +( ); � ;  2 10 2 10� ; � � .( )

3.141. 0) 13; 1) 61.

3.142. 0) 2 13;  1) 2;  2) 4.

3.143. 0) 4; 1) 3; 2) 5; 3) 2.

3.144. 0) (−2; 1); R = 3; 1) (0; 5); R = 7; 2) (−4; 0); R = 3 2;  3) (0; 0); 

 R = 19.

3.145. 0) �5B; 1) =5B; 2) 40; 3) =5B.

3.146. 0); 2).

3.147. 0) (x − 6)2 + (y − 3)2 = 49; 1) (x − 2)2 + (y + 4)2 = 25; 2) (x + 3)2 + y2 = 2;

 3) x2 + y2 = 45.

3.148. 0) (x − 5)2 + (y + 3)2 = 16; 1) (x − 5)2 + (y − 3)2 = 4; 2) (x + 5)2 + (y + 3)2 = 144.

3.149. x
2 + (y + 2)2 = 29.

3.150. �5B.

3.151. 1).

3.152. 0) (2; 0); (0; 2); 1) (0; −3); (0; 3).

3.153. 0) 4; 1) 2.

3.193. 0) (− ; −5)  (−1; 4); 1) (− ; −2]  [0; 5]  [5,5; + );

 2) [−8; 0,75]  [1; + ); 3) (1,5; 2,25)  (8; + ). 

3.194. 0) (3; 7); 1) (− ; −5)  (9; + ); 2) [−8,5; −3); 3) (− ; −0,4)  [0; + ).

3.195. 0) (−2; 3)  (5; + ); 1) (− ; −9)  (−7,5; 1); 2) 0
1

9
;£

¥¤
§
©̈

  (5; + ); 

 3) [−6; 8]  (11; + ); 4) (− ; −5)  0
1

3
;( )   (2; + );

 5) (− ; −7)  1

6
3;£

¥¤
§
©̈

  (3,5; + ). 

3.196. 0) (− ; 2)  (8; + ); 1) [−3; 9]; 2) (−5; 2); 3) (− ; 0]  [3,5; + ). 

3.197. (− ; −7)  (1; 2). 

3.198. (− ; 0)  (3; + ). 

3.199. 0) (− ; −3]  {5}; 1) (− ; 0)  (0; 9); 2) (− ; −6]  {7}  [9; + );

 3) � ; .2
1

3
8£

¥¤
§
©̈

3.200. 0) (− ; 4)  {6}; 1) [8; 10)  (10; + ); 2) (− ; 5)  (5; 8)  (9; + );

 3) {6}  � ; .2 2
1

3( )
3.201. (− ; −2]  [3; 8)  (8; + ). 

3.202. 0) (− ; −7); −8; 1) (− ; −6]  {−0,5}  [6; + ); −6. 

3.203. [−6; 0)  [1; + ).
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3.204. 0) (−5; 0]  (5; + ); 1) (−3; 3). 

3.205. 0) [−3; 2]  [5; + ); 1) [−7; −3)  (2; 7]. 

3.206. 0) (− ; −3)  (−3; 0)  (0; 7); 1) {−4}  [2; 9). 

3.207. 0) (− ; 0)  (0,25; + ); 1) (− ; −5)  (7; + ); 2) � ;3
1

3( )   (2; + ); 

 3) (− ; −3]  (−2; 3]. 

3.208. (− ; −5]  {6}  (10; + ).

3.209. (− ; −3]  (−1; 0)  [2; + ).

3.210. �5 <5=PH5 27 :<
G

.

3.211. {−1}  (8; + ).

3.212*. (− ; 0,75]  (2; + ).

3.213*. −11.

3.214*. 10.

/ ?@>25@ON A2>8 7=0=8O
1. 1). 

2. 3).
3. 0) −5; 1) −6; 2) 2; 3) =5B :>@=59.

4. 2 8 4.

5. 0) (−2,5; 3)  (8; + ); 1) � ;
1

6
3( §
©̈

  [5; + ); 2) (− ; −5)  (−5; −2)  (2; 3);

 3) (− ; −2]  {0}  [1; 3); 4) (−5; −3]  {−1}  [3; 5).

6. 0) � ;1
2

3
 3; 1) −7; 2) −6; 0; 3) 1

2

3
.  

7. 0) (5; 0); (0; −5); 1) (0,25; 7,75); (−2; 1); 2) (1; 0); (−2; 15).

8. 0) (−5; 0)  [11; + ); 1) (− ; −6)  {0}  [5; + ).

9. 0) 10; 1) 4.

10. −4; 4.

�?020 4. �@>3@5AA88

4.22. a1 = 1; a5 = 9; a20 = 39; a100 = 199.

4.23. 0) −6; −5; −4; −3; 1) 7; 13; 19; 25; 2) 2; −1; −6; −13; 3) 2; 4; 8; 16.

4.24. 0) −15; −64; 1) 20; 6; 2) 45; 500; 3) −4; 11.

4.25. c1 = 7; c5 = 39; c10 = 79; c2m = 16m −1; cm − 4 = 8m − 33.

4.26. 0) an = −2n − 1; a7 = −15; 1) an
n=

1

9
3 1− ;  a7 = 81.

4.27. an = 150n; 450 <; 750 <.

4.28. −14.

4.29. 0) �5B; 1) 40; 2) =5B; 3) 40.

4.30. 42.

4.31. 13.
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4.32. 14.

4.33*. �B ?5@2>3> 4> A54P<>3>.

4.34*. 0) 3; 14; 69; 344; 1) 3; 12; 156; 24 492.

4.83. 0) d = 5; 1) d = −1; 2) d = 0; 3) d = −2 2.

4.84. 0) 4; 1) −4; 2) 1,5; 3) −4
2

7
.

4.85. 0) a18 = a1 + 17d; 1) a18 = a17 + d; 2) a18 = a29 − 11d; 3) a18 = a3 + 15d.

4.86. 0) an = 5 − 2n; a6 = −7; a12 = −19; a51 = −97; 1) an = 8n − 15; a6 = 33; 

 a12 = 81; a51 = 393; 2) an = 0,25n + 3,75; a6 = 5,25; a12 = 6,75; a51 = 16,5;

 3) a nn = −5 2 4 2+ ;  a6 26 2= − ;  a12 56 2= − ;  a51 251 2= − .  

4.87. d = −7; a10 = −50.

4.88. 0) �5B; 1) 40.

4.89. 160 @.; 220 @.; 7 ACB; =5 1>;55 6 ACB.

4.90. 71.

4.91. −3.

4.92. a1 = 49; a7 = 37; a25 = 1.

4.93. a1 = 1,5; d = −0,8; a13 = −8,1; a21 = −14,5.

4.94. a1 = −51; d = 4; a32 = 73.

4.95. 28.

4.96. a25 = 0,1.

4.97. d =
12 5

7
.  

4.98. 415 = −36; d = 7,6.

4.99. −0,4.

4.101*. 0) a1 = 1; d = 3; 1) a1 = −6; d = 9.

4.102*. 10.

4.103*. �0.

4.144. 0) 253; 1) −198; 2) 1891 2.

4.145. 0) 1216; 1) −23,2; 2) 203
5

9
;  3) −368 5.

4.146. �5B.
4.147. 122,5.

4.148. −58
2

3
.

4.149. 0) 2550; 1) 1188. 

4.150. 0) 4905; 1) 98 550. 

4.151. 0) 270; 1) 2695. 

4.152. 79; 4. 

4.153. 52. 

4.154. 18; −45. 

4.155. 7
1

3
;  1

7

12
.  
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4.156. 1816. 

4.157. 690. 

4.158. 33,6. 

4.159. 2268. 

4.160. 3276. 

4.161*. 9; 4.

4.162*. −5.

4.208. 0) 4; 1) −1; 2) 4,8; 3) −3
1

35
.  

4.209. 0) 5; −3125; 1) 1

2
;  1

4
;  2) −1; 3; 3) 3;  27. 

4.210. 0) 3; 1) − 1

4
;  2) 2; 3) 2

4
.  

4.212. 0) b12 = b1q
11; 1) b12 = b11q; 2) b

b

q
12

15

3
= ;  3) b12 = b7q

5. 

4.213. 0) bn = 5  2n − 1; b4 = 40; b7 = 320; 1) bn

n

= −1
1

3

1

( )
−

;  b4
1

27
= − ;

 b7
1

729
= − ;  2) bn

n

= −16
1

2

1

( )
−

;  b4 = −2; b7
1

4
= ;  3) bn

n
= 9 3 3

1

( )
−

;

 b4 = 81; b7 243 3= .  

4.214. 324. 

4.215. − 1

3
;  − 2

9
.

4.216. �5B.

4.217. −4.

4.218. �0.

4.219. 6.

4.220. �0.

4.221. � <05.

4.222. 2; 6 8;8 −2; −6.

4.223. 160; 80; 40; 20; 10; 5.

4.224. 10; 5 8;8 −10; −5.

4.225. 0) −1; 3; 1) −7; 2. 

4.227*. 7; −2 8;8 1
5

9
;  −3.

4.228*. 0) �0; 1) 40. 

4.229*. 1011.

4.260. 0) 2295; 1) 61.

4.261. 0) 1785; 1) 0; 2) 780 5 1+( ).
4.262. �0 4.

4.264. 20
2

9
.

4.265. 0) 205,9; 1) 1079,5.
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4.266. −16

81
;  −55

81
.  

4.267. 50.

4.268. 3.

4.269. −85.

4.270. 5100.

4.271*. 10.

4.272*. −176.

4.273*. 8; 10; 12 8;8 17; 10; 3.

4.295. 0) 90; 1) −28,8.

4.296. 0) 156
1

4
;  1) 1

9
;  2) 13,5.

4.297. 2.

4.298. 0) 2

3
;  1) 17

33
;  2) 3

26

99
;  3) 17

172

495
.

4.299. − 1

3
.  

4.300. 2.

4.301. −32.

4.302*. ±
1

3
.

/ ?@>25@ON A2>8 7=0=8O

1. �@8D<5B8G5A:85 ?@>3@5AA88: 1); 4). �5><5B@8G5A:85 ?@>3@5A- 

 A88: 0); 1); 2); 3); 5). �5A:>=5G=> C1O20RI85 35><5B@8G5A:85 ?@>3@5A- 

 A88: 2); 3).
2. 1). 

3. 0) an = 3,2 − 0,8n; a11 = −5,6; 1) b = 3n − 1; b6 = 243.

4. 0) 44; 1) ±5.

5. 0) a1 = 22; d = −4; 1) −4; 1; −0,25 8;8 4; 1; 0,25.

6. 0) 125; 1) 8.

7. 0) 77; 1) 6.

8. 0) 9
1

3
;  1) 6

361

495
.

9. 0) 250; 1) 2; 4.

10. 2 3+ .

ИB>3>2>5 ?>2B>@5=85

1. 0) −20; 1) −72; 2) −1
9

19
;  3) − 3

40
.

2. 0) 0,596; 1) 9,2; 2) 6,6; 3) −19,5.

3. 0) 3,75; 1) 6; 2) 25; 3) 0,159.

4. 0) 11,3243; 1) −11

15
.
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5. 2; 5; 11.

6. 0)  122 175; 941 220; 977 895; 1)  122 175; 188 154; 941 220; 977 895; 

 2)  122 175; 941 220; 977 895; 3) 291 523; 510 577. 

7. 15.

8. 840.

9. 0) �25; 1) ?SBP; 2) 425; 3) ?SB=04F0BP.

10. 3
1

6
.

11. 1
11

12
G;  1

8

15
G;  1

11

20
G.

12. −22.

13. 200 B.
14. 225,5 B.
15. 5 G5;>25:; 

16. 1,56 B.

17. 24 A<2. 

18. 27.

19. 7

18
.

20. 4 4=S.

21. 26.

22. 0) 0,25; 1) 7

9
;  2) 4.

23. 324. 

24. 68.

25. 0) − −( )2 3 1
2

;  1) − −( ) −( )
− −

2 1 1
3 4

;  2) 1

6
1

2

3

−

−
»
½
¼

¿
Á
À ;  3) −( ) =2 4 1

0
, .

26. 0) 1

2
;  1) 1

128
;  2) −1; 3) 25; 4) 16; 5) 49; 6) 0,2; 7) 64; 8) − 64

729
;  :) 0,2.

27. 9; −12; 15; −1.

28. 3,02  10−4; 3,687  1012; 3,4  10−10; 5,7  108; 1,42833  10−4;

 6,50123  107. 

29. 8
11

17
;  3,(2); 5,2.

30. 0) 10; 1) −1

3
;  2) −0,4. 

31. 0) −26; 1) 4,25. 

32. 4; 17;  3 2.

33. 0).

34. 0) �@@0F8>=0;P=O<; 1) @0F8>=0;P=O<; 2) @0F8>=0;P=O<; 3) 8@@0F8>-

 =0;P=O<; 4) @0F8>=0;P=O<; 5) @0F8>=0;P=O<.

35. 0) 
6

2
;  1) 2 3 1+( );  2) 

5 6 2

4

−( )
.

36. 0) 75;  1) − 20  2) 2 2a ;  3) − 7 2b ;  4) y3 ;  5) −d3 .

37*. − −3 2ak a .
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38*. 0) 8; 1) 2.

39*. 0), 1). 

40*. 12.

41*. 5 2− .

42. 0) −15; 1) −54; 2) −1
10

21
;  3) − 1

14
.

43. 0) 0,492; 1) 97; 2) 7,4; 3) −27,5.

44. 0) 4; 1) 25; 2) 0,167.

45. 12; 27; 91; 102.

46. 66.

47. 7 6
5

6
6 4

4

5
7 6

5

6
6 4

4

5
−( ) ⋅ −( ) − .

48. 2
5

6
.

49. 175.

50. 18 @. 15 :.

51. �5H52;5.

52. 29.

53. 
1

10
.

54. 4 4=S.

55. 34.

56. 0) 4; 1) 0,04; 2) −1,5.

57. 0) 1

27
;  1) 0,2; 2) −1; 3) 9; 4) 81; 5) 1

81
;  6) 0,25; 7) 27; 8) − 9

16
;  :) 0,5.

58. 1,230005  107; 1,7  101; 1,58 10−4; 9  106; 7,586258 103; 1,32046  101;

 1,25  10−1; 6,9  106. 

59. 7;  13;  π.

60. 0) 57; 1) − 1

12
;  2) −13

15
.

61. 0) 21; 1) 4
13

16
.

62. 0) �@@0F8>=0;P=O<; 1) @0F8>=0;P=O<; 2) @0F8>=0;P=O<; 3) 8@@0F8> -

 =0;P=O<; 4) @0F8>=0;P=O<; 5) @0F8>=0;P=O<.

63. 0) 
15

3
;  1) 2 2 1−( );  2) 3 5 3+( ).
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185. 0) D = R; 1) D = (− ; 8)  (8; + ); 2) D = ( §
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 2) y  0 ?@8 x ∈ (− ; −2)  (3; + ); y  0 ?@8 x ∈ (−2; 3).
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263. 0) (− ; −2,5]; 1) (0; 7]; 2) (− ; 1)  (1; + ). 

264. (−2; 5).

265. [−4; −3)  (2; 4].

266. 0) (1; + ); 1) (− ; 5]  (6; + ).

267. 0) 2; 1) 3; 2) 1; 3) −2; 4) −6; −1; 5) − 2;  2;  6) −2; 7) =5B :>@=59.
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278. 0) (6; + ); 1) −( ); ;
1

3
 2) (− ; 1).
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285. 0) −3; 2; 1) 0; 2; 2) 2; 2
1
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