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1
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2  (-4; -1)  ( 4; 7)  ( 8;-4)
3  ( 3;   2)  (11;8)  (15;-3)
4  (-5;  0)  ( 3; 6)  ( 7;-5)
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5  (-6;  2)  ( 2; 8)  ( 6;-3)
6  (-8;  1)  ( 0; 7)  ( 4;-4)
7  ( 1;  0)  ( 9; 6)  (13;-5)
8  ( 2;  3)  (10; 9)  (14;-2)
9  (-3; -2)  ( 5; 4)  ( 9;-7)

10  (-2;  4)  (6; 10)  (10; -1)
11  (-2;  2)  ( 6;-4)  (10;11)
12  (-6;  1)  ( 2; -5)  (6; 10)
13  (-7;  2)  ( 1;-4)  (5; 11)
14  (-8;  0)  ( 0;-6)  ( 4; 9)
15  (-3;  1)  ( 5;-5)  (9;10)
16  (-4;  2)  ( 4;-4)  ( 8;11)
17  (-5; -3)  ( 3;-9)  ( 7; 6)
18  (-9;  3)  (-1;-3)  ( 3;12)
19  (-10;-3) -2;-9)  ( 2; 6)
20  (-4; -1)  ( 4;-7)  ( 8; 8)
21  (-1; 3)  ( 0; 4)  ( 7; 3)
22  (-3; -3)  (-2; 4)  ( 5; 3)
23  (-5; -1)  ( 0; 4)  ( 5;-1)
24  ( 6; -2)  ( 1; 3)  (-4;-2)
25  (-4; -4)  (-3; 3)  ( 4; 2)
26  ( 3;  9)  ( 8; 4)  (-1; 7)
27  (-1;  1)  (-1; 7)  ( 8; 4)
28  ( 1;  9)  ( 6; 4)  (-3; 7)
29  (-1;  6)  ( 3; 4)  (-1; 4)
30  (-4;  5)  (-1; 4)  ( 3;  4)

 6.

. 

: , . , 

, .

 1: + = 1; 5) + ( + 4) = 36 ; + = 1; = 1 ; = 18 .

 2: 3) + ( + 4) = 16 ; = 1; = 12 ; + = 1; + = 1.

 3: + = 1; + = 1; + 9) + ( 4) = 25 ; = 6 ; 1.

 4: + = 1; 36 ; = 1; + = 1; ( 3) + ( + 2) = 49.
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 5: ( 5) + ( + 4) = 36; + = 1; = 12 ; = 1; + = 1.

 6: 1; = 6 ; + = 1; ( + 8) + ( 1) = 25; ; + = 1.

 7: + = 1; + = 1; = 1; 18 ; ( 8) + ( + 4) = 16.

 8: = 1; + 1) + ( + 4) = 49; + = 1; + = 1; = 4 .

 9: = 1; + = 1; + 5) + ( 4) = 9; + = 1; .

 10: = 18 ; + = 1; = 1; + = 1; ( + 1) + ( + 4) = 64.

 11: = 1; ( 7) + ( + 4) = 49; + = 1; = 14 ; + = 1.

 12: ( 1) + ( 4) = 25; + = 1; 1; + = 1; = 6 .

 13: + = 1; + = 1; ( 4) + ( + 4) = 9; 18 ; = 1.

 14: = 4 ; + = 1; + = 1; 1; 7) + ( + 4) = 81.

 15: 1; ( + 9) + ( 5) = 25; + = 1; 46 ; + = 1.

 16: ( 5) + ( + 3) = 81; = 1; + = 1; = 8 ; + = 1.

 17: = 22 ; 1; + = 1; ( 3) + ( 1) = 9; + = 1.

 18: ( + 7) + ( 4) = 25; + = 1; ; 1; + = 1.

 19: + = 1; = 1; + = 1; ( 1) + ( + 4) = 1; .

 20: = 1; + = 1; ( 6) + ( + 4) = 81; = 4 ; + = 1.

 21: = 36 ; 1; + = 1; + = 1; ( + 5) + ( + 1) = 64.

 22: + ( + 4) = 36 ; = 1; + = 1; + = 1; .
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 23: = 2 ; + = 1; + = 1; = 1; ( 3) = 16.

 24: 26 ; ( + 9) + ( 1) = 4; + = 1; = 1; 1

 25: = 1; 5) + ( 2) = 49; = 1; + = 1; = 28 .

 26: = 1; = 1; ( 3) + ( 6) = 16; 12 ; + = 1.

 27: = 36 ; 1; = 1; ( + 2) + ( 4) = 25; + = 1.

 28: 5) = 16; = 1; + = 1; = 14 ; = 1.

 29: + = 1; = 1; = 1; 12 ; ( 3) + ( 6) = 16.

 30: 1; + 1; + = 1; = 8 ; ( 1) + ( 4) = 25.

7.

 1:  : (-1;2;3), (2;-1;0), (1;0;-2), D(-2;1;-1). 
.  D .

 2:  , (-1;1;4) 
= = .

 3:  : (-1;2;4), (5;-1;0), (-1;0;-2), D(-3;1;-2). 
. ,  D  

.

 4:  , = =
.

 5:  : (-3;-2;-1), (0;1;0), (1;1;2), D(-3;1;-1). 
,  D .

 6:  (1;-3;-2) 
. , 

. .

 7:  : (1;2;5), (4;-1;0), (-1;-6;-2), D(2;1;1). 
.  D .
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 8:  , = =
.

 9:  : (-3;-2;-1), (2;1;4), (1;-1;-2), D(2;1;-1). 
. ,  D  

  .

 10:  , = =   = = .
, .

 11:  : (-1;1;-3), (2;-1;3), (1;0;-2), D(0;1;-1). 
, ,  –

D.

 12:  , = =
-5 +z-2=0.

 13:  : (6;5;-3), (1;-1;3), (1;3;-2), D(-4;1;-1). 
, . 

D . D ?

 14:  = = = = .
,   .

 15:  : (-1;2;0), (3;-1;5), (1;2;-2), D(-3;1;-1). 
. , 

 D.

 16:  : (-1;3;-3), (2;-1;-6), (5;0;-2), D(-2;1;-1). 
.  D .

 17:  , (2;1;-1) 
= = .

 18:  : (-1;2;0), (2;-1;1), (1;3;-2), D(2;1;-1). 
. , , 

 D .

 19:    = =   +4 -z-1=0,
.

 20:  , (-2;1;-4) 
. , 

. .

 21:  ,  (-2;1;-1) 
= = .
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 22:  , (-1;-1;2) 
= = .

 23:  , = =
.

 24:  , (3;1;-5) 
. , 

. .

 26:  , (-1;2;-3) 
= = .

 27:  ,  (-3;4;-1)   
= = .

 28:  , = =
+3z-2=0.

 29:  = = = = .
,   .

 30:  , = = = = .
, .

8

       ABCD.

:

1. ADACAB ,, ;

2. ,ACAB

3. AD AB ;
4. ;
5. D.

1 A(2;-3;1) B(6;1;-1) C(4;8;-9) D(2;-1;2)
2 A(5;-1;4) B(9;3;-6) C(7;10;-14) D(5;1;-3)
3 A(1;-4;0) B(5;0;-2) C(3;7;-10) D(1;-2;1)
4 A(-3;-6;2) B(1;-2;0) C(-1;5;-8) D(-3;-4;3)
5 A(-1;1;5) B(3;5;-7) C(1;12;-15) D(-1;3;-4)
6 A(-4;2;-1) B(0;6;-3) C(-2;13;-11) D(-4;4;0)
7 A(0;4;3) B(4;8;1) C(2;15;-7) D(0;6;4)
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8 A(-2;0;2) B(2;4;-4) C(0;11;-12) D(-2;2;-1)
9 A(3;3;-3) B(7;7;-5) C(5;14;-13) D(3;5;-2)

10 A(4;-2;5) B(8;2;3) C(6;9;-5) D(4;0;6)
11 A(-5;0;1) B(-4;-2;3) C(6;2;11) D(3;4;9)
12 A(1;-4;0) B(2;-6;2) C(12;-2;10) D(9;0;8)
13 A(-1;-2;-8) B(0;-4;-6) C(10;0;2) D(7;2;0)
14 A(0;2;-10) B(1;0;-8) C(11;4;0) D(8;6;-2)
15 A(3;1;-2) B(4;-1;0) C(14;3;8) D(11;5;6)
16 A(-8;3;-1) B(-7;1;1) C(3;5;9) D(0;7;7)
17 A(2;-1;-4) B(3;-3;-2) C(13;1;6) D(10;3;4)
18 A(-4;5;-5) B(-3;3;-3) C(7;7;5) D(4;9;3)
19 A(-2;-3;2) B(-1;-5;4) C(9;-1;12) D(6;1;10)
20 A(-3;4;-3) B(-2;2;-1) C(8;6;7) D(5;8;5)
21 A(4;-3;1) B(6;3;-1) C(4;1;-9) D(2;-1;2)
22 A(5;0;4) B(7;3;-6) C(7;5;-14) D(3;1;-3)
23 A(1;2;0) B(1;0;-2) C(3;6;-10) D(3;-2;1)
24 A(-3;-5;2) B(2;-2;0) C(-1;4;-8) D(3;-4;3)
25 A(0;1;5) B(3;2;-7) C(1;5;-15) D(-1;3;-4)
26 A(-4;1;-1) B(2;6;-3) C(-2;4;-11) D(-4;3;0)
27 A(1;4;3) B(4;6;1) C(2;10;-7) D(1;6;4)
28 A(-2;0;2) B(2;3;-4) C(0;11;-13) D(-2;5;-1)
29 A(3;4;-3) B(7;5;-5) C(5;5;-13) D(2;5;-2)
30 A(3;-2;5) B(8;1;3) C(6;0;-5) D(4;0;6)

 1

1321
5311
4302
2113

.

, ,  

, 
.

321
311
113

4214
121
511
213

3213
131
531
213

2210
132
531
211

1212

1321
5311
4302
2113
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9115121063111153232251231131
132
531
211

481456569111353231151231133
131
531
213

271302543111352211151221113
121
511
213

243181329311332111131121313
321
311
113

:

195968118241427134810912

1321
5311
4302
2113

42322212

: 195

2

:

143
221

60
23

42
15

.

.

206
415

64220432
61250135

60
23

42
15

:
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86866
261427

120264202632016
142154421534115

143
221

206
415

:
86866
261427

3.

=
1 1 1
2 1 0

1 1
. .

.

( ) =
1 1 1
2 1 0

1 1
= 1 + 2 + 0 + 1 2 = 2

( ) 0, .

=
1
( )

:

= ( 1) 1 0
1 1 = 1 0 = 1

= ( 1) 2 0
1 1

( 0) 2

= ( 1) 2 1
1 1 = 3

= ( 1) 1
1 1

( 1) = 0

= ( 1) 1
1 1 = 1 + 1 = 2

= ( 1) 1 1
1

( 1) = 2

= ( 1) 1
1 0 = 0 + 1 = 1
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= ( 1) 1
2 0

(0 + 2) 2

= ( 1) 1 1
2 1 = 1 2 = 1

:

=
1
2

1 0 1
2 2 2
3 2 1

=

1
2 0 1

2
1 1 1

3
2

1
2

. :

=
1 1 1
2 1 0

1 1

1
2 0 1

2
1 1 1

3
2

1
2

=

=

1
2 + 1 ( 1) + ( 1) 3

2 0 + 1 1 + ( 1) 1 1 1
2 + 1 ( 1) + ( 1) 1

2
1

2 + 1 ( 1) + 0 3
2 0 + 1 1 + 0 1 1

2 + 1 ( 1) + 0 1
2

1
2 + ( 1) ( 1) + 1 3

2 0 + ( 1) 1 + 1 1 1 1
2 + ( 1) ( 1) + 1 1

2

=
1 0 0
0 1 0
0 0 1

,

E- .

: =

1
2 0 1

2
1 1 1

3
2

1
2

4.

:

1) ;
2) ;
3) .

+ 3 = 12
8
2

1) .
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=
2 3 1

1
3 1 1

= 4 + 1 9 + 6 3 = 0

, , 

= , = , =

=
12 3 1

1
2 1 1

24 8 + 6 4 + 12 + 24 = 6

=
2 12 1

1
2 1

= 16 36 + 24 + 4 12 = 6

=
2 3 12

8
3 2

72 + 12 + 72 16 + 6 = 6

= =
6
3 2, = =

6
3 = 2, = =

6
3 = 2

2) .

=
2 3 1

1
3 1 1

; = ; =
12

8
2

, 

:

.

: , –
.

:

=
1
( )

( ) =
2 3 1

1
3 1 1

= 4 + 1 9 + 6 3 = 3

= ( 1) 1
1 1 2 + 1 = 1

= ( 1) 1
3 1

(1 + 3) 4

= ( 1) 2
3 1 = 1 + 6 = 7
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= ( 1) 3 1
1 1

( 1) 2

= ( 1) 2 1
3 1 3 = 5

= ( 1) 2 3
3 1

( 9) = 11

= ( 1) 3 1
1 3 + 2 = 1

= ( 1) 2 1
1

( 1) 1

= ( 1) 2 3
2 = 4 3 = 1

=
1
3

1
1

7 11 1
=

1
3

2
3

1
3

4
3

5
3

1
3

7
3

11
3

1
3

:

=

1
3

2
3

1
3

4
3

5
3

1
3

7
3

11
3

1
3

12
8
2

=

=

1
3 12 + 2

3 ( 8) + 1
3 ( 2)

4
3 12 + 5

3 ( 8) + 1
3 ( 2)

7
3 12 + 11

3 ( 8) + 1
3 ( 2)

=

6
3

6
3

6
3

=
2

2
2

, 2, = 2, = 2

3) .

. 
, 

.

:

2 3 1
1

3 1 1

12
8
2

.
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1
2 3 1

3 1 1

8
12

2

:

1
2 3 1

3 1 1

8
12

2
( )

~
1
1

0 7 4

8
4

22
~

1
1

0 0 3

8
4
6

. .

8
       4
             6

;
2 = 8

       2 = 4
                = 2

;
2 = 6

           = 2
            = 2

;
2

= 2
= 2

: 2, = 2, = 2

5.

A(1;4) (-2;3); (5;8)  . :

1) ;

2)  0,01 ;

3) , ;

4) , ;

5) , ;

6) .

.

1) .

| | = ( ) + ( ) , 

| | = ( ) + ( ) = ( 1) + ( 4) = 16 + 16 = 4 2

2)
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AB

= 1 +

  = 1 +

= .

= =
4
1 =

1
3

= =
4
1 =

4
4 = 1

  =
1

3 1

1 + 1 1
3

=
2

3
4

3

1
2

1
2 = 153,43°

3) ,  B, 
, .

( )

-1

0

1

2

3

4

5

6

7

8

9

-3 -2 -1 0 1 2 3 4 5 6

A

B

C
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( )

 BD , 
:

1

, 1.

=
1

=
1

1 1

:

3 = ( + 2)

3 = 2

1 = 0 –  BD

4)  BE.  E  AC, 

= 2 ;    = 2

=
1 + 5

2 = 3;    =
4 + 8

2 = 6 (3; 6)

, 
, 

=

=

+ 2
3 + 2 =

3
3

+ 2
5 =

3
3

( + 2) = 5 ( 3)

+ 6 = 5 15

+ 21 = 0–  BE

5)  BD,  B  AC :

=
| |
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  A, B, C –  AC, 2,

= 3

 AC

=

1
1 =

4
4

1
4 =

4
4

1 = 4

+ 3 = 0 –  AC

= 1, 1, = 3.

| | =
| ( 2) + ( 1) 3 + 3|

1 + ( 1)
=

| 2|
2

=
2
2

= 2

6)

6.

. 
: , . , 

, .

0

1

2

3

4

5

6

7

8

9

-3 -2 -1 0 1 2 3 4 5 6

C

A
B

E

D
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2) + ( 3) = 9 ; = 1; ; + = 1; = 1

.

1) 2) + ( 3) = 9
(2; 3)  = 3, 
:

) + ( ) , ( )– 
– 

2) = 1 .

: = 1. ,

= 81, = 9 = 16, = 4.

( ; 0) = (9; 0) ( ; 0) = ( 9; 0).

( ; 0) ( ; 0), .  ,
= 81 + 16 = 97, = 97 9,85, 97; 0 97; 0 .

= = =1,09. 

= ,   , =
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3) , .

= 2 , p – 
, 2. 

; 0 = ( 1; 0).

: ;   = 1. = 1.

4) + = 1 .

: + = 1. ,

= 100, = 10 = 36, = 6. ( ; 0) =
(10; 0) ( ; 0) = ( 10; 0);. ( ; 0) = (6; 0) ( ; 0) = ( 6; 0)
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( ; 0) ( ; 0), .  ,
= 100 36 = 64, = 64 = 8, (8; 0) ( 8; 0).

= = =0,8.

5) : + = 1. 

= 1 , = 6, 2. 
(6; 0) (0; 2).

7.

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

.

, 
( ) ( ) ( ), :

= 0
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, :

+ 3 4
2 + 3 4

1 1 + 3 4
= 0;

+ 3 4
1 1 5

0 4 5
= 0;

( 1) ( 4) + 0 ( + 3) ( 4) + 20 ( 1) ( + 3) = 0;

+ 5 + 16 + 20 20 15 = 0;

15x 5y 4z 14 = 0

: 15x 5y 4z 14 = 0

8

 ABCD.

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

:

1. ADACAB ,, ;
2. ,ACAB
3. AD AB ;
4. ;
5. D.

.

1. ADACAB ,, .

= ( ) = ( 5; 2 1; 1 + 4) = ( 4; 1; 3)

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

= ( ) = ( 5; 2 1; 2 + 4) = ( 3; 1; 6)

:

+ 3 ; | | = ( 4) + 1 + 3 = 16 + 1 + 9 = 26

+ 2 ; | | = ( 2) + 2 = 4 + 4 = 8 = 2 2

+ 6 ; | | = ( 3) + 1 + 6 = 9 + 1 + 36 = 46

2. ACAB :

= | | | |
= ( 4) ( 2) + 1 2 + 3 0 = 8 + 2 = 10.
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=
10

26 2 2
=

5
2 13

=
5 13

26
5 13

26
(0,69) 46,1°

3. AD AB , 

= | |

=
( 4) ( 3) + 1 1 + 3 6

26
=

12 + 1 + 18
26

=
31
26

6,08

4. .

=
1
2

| |

  , .

= 4 1 3
2 2 0

1 3
2 0

4 3
2 0

4 1
2 2 =

( 6) (0 + 6) ( 8 + 2)

= | | = ( 6) + ( 6) + ( 6) = 6 3 = 3 3( . )

5. D :

= ±
1
6

( )

, , 

( ) =
4 1 3
2 2 0
3 1 6

48 6 + 0 + 18 0 + 12 = 24

= ± ( ) == ± ( 24) = 4( . )
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1. ,  .  
.

2.  n- .
3. . 

.
4. , . . 

. . .
5. . .
6. .
7. . . . 

. . 
.

8. . .
.

9. . .
10. . , .

, . .
11. , . 

, . 
.   .

12. : , , , . 
. 

.
13. . 

: . . 
.

14. : , , , 
.

15. . 
.

16. , . 
.

17. , ; 
. . , 

.
18. , .

. , 
.

19. . 
.

20. , .
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1. . .  1  5.– :
, 1973

2. . . – .: , 1971.
3. ., . . – .: , 1989.
4. . . – .: , 1970.
5. ., ., . 

. – .: , 1968.
6. . . – .: , 1963.
7. . . – .: , 1966.
8. . . – .: , 1964.
9. . . – .: , 1984.
10. ., . . – .: , 1964.
11. ., . . – .: ,

1968.

12. . . – .: , 1997.
13. . . – : , 1971.
14. ., ., . . – : 

, 1971.
15. . . – : ,

1973.
16. ., . . – .: ,

1989.
17. . . – .: , 1967.
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