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I ñåìåñòð

ÒÈÏÎÂÎÉ ÐÀÑ×ÅÒ

Çàäà÷à 1.1. Âû÷èñëèòü îïðåäåëèòåëü.

�
âàð.

�
âàð.

1

∣∣∣∣∣∣∣∣
5 −4 9 3
3 −2 5 2

−1 2 −5 3
4 −4 10 2

∣∣∣∣∣∣∣∣ 2

∣∣∣∣∣∣∣∣
1 2 −2 −3

−3 −7 4 5
2 5 −5 −2
3 6 −6 −4

∣∣∣∣∣∣∣∣
3

∣∣∣∣∣∣∣∣
6 5 −1 2
2 3 4 −3

−4 −2 3 −1
4 6 7 −2

∣∣∣∣∣∣∣∣ 4

∣∣∣∣∣∣∣∣
−5 −4 5 −2
4 9 −8 2

−2 −3 4 −1
−5 2 1 −1

∣∣∣∣∣∣∣∣
5

∣∣∣∣∣∣∣∣
4 7 −3 2
5 6 1 −1

−7 −2 −11 7
3 6 −9 7

∣∣∣∣∣∣∣∣ 6

∣∣∣∣∣∣∣∣
3 −4 −2 −4
2 −3 5 −3

−1 3 −26 5
2 −5 40 −2

∣∣∣∣∣∣∣∣
7

∣∣∣∣∣∣∣∣
−2 −12 17 8
−8 5 10 4
−4 3 5 2
3 −5 4 2

∣∣∣∣∣∣∣∣ 8

∣∣∣∣∣∣∣∣
2 11 −6 6

−3 8 −4 2
7 3 −3 4
3 4 −5 2

∣∣∣∣∣∣∣∣
9

∣∣∣∣∣∣∣∣
−7 9 3 −8
−6 8 2 −5
11 −13 −3 20
16 −20 −4 19

∣∣∣∣∣∣∣∣ 10

∣∣∣∣∣∣∣∣
5 13 2 −4
7 4 −3 12

−3 2 2 −7
4 3 −1 5

∣∣∣∣∣∣∣∣
11

∣∣∣∣∣∣∣∣
2 1 −2 9
1 −1 6 −4
0 3 −11 17

−2 2 −9 5

∣∣∣∣∣∣∣∣ 12

∣∣∣∣∣∣∣∣
3 1 6 7
2 2 −5 −1

−1 1 −14 −8
−5 1 −34 −24

∣∣∣∣∣∣∣∣
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Ïðîäîëæåíèå çàäà÷è 1.1

13

∣∣∣∣∣∣∣∣
2 1 5 8
1 2 −7 2

−3 0 −20 −14
4 2 13 15

∣∣∣∣∣∣∣∣ 14

∣∣∣∣∣∣∣∣
2 1 7 3
2 2 5 −1
4 1 19 10
2 0 12 8

∣∣∣∣∣∣∣∣
15

∣∣∣∣∣∣∣∣
4 3 1 3
2 2 −5 6
6 5 −2 9

−2 −1 −4 5

∣∣∣∣∣∣∣∣ 16

∣∣∣∣∣∣∣∣
3 4 9 2
1 3 −2 0

−4 −2 −25 −4
7 6 34 5

∣∣∣∣∣∣∣∣
17

∣∣∣∣∣∣∣∣
7 3 5 8
2 1 −4 3

−12 −5 −9 −13
−10 −4 −13 −8

∣∣∣∣∣∣∣∣ 18

∣∣∣∣∣∣∣∣
2 3 −4 1
3 8 5 −2
1 −2 −12 4

−3 −1 16 −3

∣∣∣∣∣∣∣∣
19

∣∣∣∣∣∣∣∣
6 1 −2 5
1 2 7 3
4 8 27 12

−2 7 29 6

∣∣∣∣∣∣∣∣ 20

∣∣∣∣∣∣∣∣
3 1 0 3
11 4 −2 5

−16 −6 11 −4
8 3 −2 3

∣∣∣∣∣∣∣∣
Çàäà÷à 1.2. Âû÷èñëèòü îïðåäåëèòåëü.

� âàð.

1

∣∣∣∣∣∣∣∣∣∣
5 4 −2 4 −7

−3 −2 3 5 2
−4 −2 5 12 −1
12 10 −3 19 −19
4 4 5 15 −1

∣∣∣∣∣∣∣∣∣∣
2

∣∣∣∣∣∣∣∣∣∣
7 −9 3 2 −5
5 −6 −4 3 7
9 −12 8 1 −17
11 −15 17 11 −10
12 −15 4 5 1

∣∣∣∣∣∣∣∣∣∣
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Ïðîäîëæåíèå çàäà÷è 1.2

3

∣∣∣∣∣∣∣∣∣∣
−5 −7 3 −5 2
3 −5 11 −17 −4

−19 1 −26 41 16
25 −11 48 −71 −24
4 −4 −4 6 −5

∣∣∣∣∣∣∣∣∣∣
4

∣∣∣∣∣∣∣∣∣∣
−5 7 4 3 −8
6 −8 5 4 3
3 −5 −13 −1 18
11 −15 1 3 11

−10 14 8 6 −14

∣∣∣∣∣∣∣∣∣∣
5

∣∣∣∣∣∣∣∣∣∣
−6 −5 3 4 −2
7 6 −5 −6 4
2 8 2 6 −1
3 2 −3 4 −4

−4 3 7 8 −2

∣∣∣∣∣∣∣∣∣∣
6

∣∣∣∣∣∣∣∣∣∣
6 −2 4 −7 5

−7 3 −6 5 4
−8 4 −6 3 13
3 1 2 −11 32

−2 3 −6 −4 30

∣∣∣∣∣∣∣∣∣∣
7

∣∣∣∣∣∣∣∣∣∣
5 4 −3 7 −2
6 5 4 −3 8
10 8 −4 11 −4
3 2 −17 24 −17
4 3 −10 17 −7

∣∣∣∣∣∣∣∣∣∣
8

∣∣∣∣∣∣∣∣∣∣
7 −8 4 −3 5
5 −6 −7 2 −4
3 −4 −15 7 −13
6 −6 12 −13 17
2 −2 15 −3 −6

∣∣∣∣∣∣∣∣∣∣
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Ïðîäîëæåíèå çàäà÷è 1.2

9

∣∣∣∣∣∣∣∣∣∣
7 −6 4 −5 3

−6 5 −3 2 −4
−4 3 1 −4 −6
−3 2 12 −11 −7
11 −10 8 −15 −2

∣∣∣∣∣∣∣∣∣∣
10

∣∣∣∣∣∣∣∣∣∣
8 5 −3 4 −6

−7 −4 2 −5 2
−6 −3 4 −6 1
9 6 −4 −2 −10

−13 −7 3 −11 2

∣∣∣∣∣∣∣∣∣∣
11

∣∣∣∣∣∣∣∣∣∣
7 −1 2 5 0

−11 2 0 3 −1
3 0 2 13 −1

−18 3 0 −1 −1
25 −4 2 9 0

∣∣∣∣∣∣∣∣∣∣
12

∣∣∣∣∣∣∣∣∣∣
2 3 −1 7 1
1 2 7 3 −1
5 8 3 17 1

−1 −1 10 −3 −2
3 4 −11 13 2

∣∣∣∣∣∣∣∣∣∣
13

∣∣∣∣∣∣∣∣∣∣
3 1 6 −2 1
9 4 2 1 0
15 6 17 14 3
6 3 −7 −15 −4

−3 −2 13 10 0

∣∣∣∣∣∣∣∣∣∣
14

∣∣∣∣∣∣∣∣∣∣
8 1 5 0 2
3 2 −2 7 −1
19 4 11 24 4
−5 1 −10 −11 −6
13 0 15 8 3

∣∣∣∣∣∣∣∣∣∣
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Ïðîäîëæåíèå çàäà÷è 1.2

15

∣∣∣∣∣∣∣∣∣∣
4 1 −1 4 2
7 2 5 0 −1
15 4 6 25 4
3 1 3 −22 −6
1 0 −4 23 3

∣∣∣∣∣∣∣∣∣∣
16

∣∣∣∣∣∣∣∣∣∣
2 5 0 5 −3
3 2 −2 7 1
7 12 −1 21 −5
1 −3 −3 −3 10
1 8 3 5 6

∣∣∣∣∣∣∣∣∣∣
17

∣∣∣∣∣∣∣∣∣∣
3 7 −1 5 0
2 5 7 3 −1
8 19 10 17 −1

−1 −2 3 −7 5
4 9 −4 9 14

∣∣∣∣∣∣∣∣∣∣
18

∣∣∣∣∣∣∣∣∣∣
21 2 0 5 −8
7 1 3 −4 1
49 5 5 11 −15

−14 −1 1 −15 15
35 3 −1 17 −4

∣∣∣∣∣∣∣∣∣∣
19

∣∣∣∣∣∣∣∣∣∣
5 7 −1 4 9
3 5 2 7 0
13 19 2 18 16
−2 −2 1 2 −4
7 9 −2 8 23

∣∣∣∣∣∣∣∣∣∣
20

∣∣∣∣∣∣∣∣∣∣
2 −1 0 −5 1
3 6 7 4 −3
7 4 9 −6 0
1 7 5 8 −3
1 −8 −5 −16 11

∣∣∣∣∣∣∣∣∣∣
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Çàäà÷à 1.3. Ðåøèòü ìàòðè÷íûå óðàâíåíèÿ
AX = B è Y A = C + αY ñ ïîìîùüþ îáðàòíîé ìàòðèöû.

� A B C α

1

(
4 −2
2 −3

) (
10 6 −4
11 1 −6

)  28 −10
−2 1
10 −4

 −2

2

(
−3 2
−2 2

) (
−8 −2 1
−4 −2 2

)  6 −13
−2 9
−4 10

 −3

3

(
−7 6
5 −4

) (
−6 −27 16
4 19 −10

)  −21 15
24 −24
16 −12

 −1

4

(
5 9

−3 −4

) (
−22 −20 13

9 12 −5

)  3 6
12 33
−9 −12

 2

5

(
−2 −7
4 8

) (
−3 −14 19
12 16 −20

)  −5 −7
14 19
−8 −13

 3

6

(
−5 2
7 −4

) (
−5 12 −14
7 −18 16

)  −12 10
14 0

−22 2

 −4

7

(
2 −6
3 −7

) (
26 −16 34
33 −18 41

)  12 −32
−7 12
6 −26

 1

8

(
4 −7

−2 5

) (
−28 29 5
20 −19 −1

)  30 −49
0 14
22 −49

 −2

9

(
3 −4
6 −7

) (
13 4 −15
28 7 −27

)  −24 12
34 −19
14 −8

 −4

10

(
5 −4

−3 5

) (
16 16 10

−20 −7 −6

)  15 −22
3 −3

−12 13

 2
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Ïðîäîëæåíèå çàäà÷è 1.3

11

(
5 1
7 2

) (
20 7 16
28 11 23

)  27 6
−23 −5
29 5

 1

12

(
−8 −7
2 2

) (
−47 39 −37
12 −10 10

)  −20 −28
−1 3
17 26

 −3

13

(
5 −8
2 −4

) (
31 −32 −19
14 −16 −10

)  −4 16
11 −64
7 −24

 4

14

(
3 2

−8 5

) (
−4 21 5
−10 −25 28

)  22 −2
−32 16
−22 14

 1

15

(
4 7
2 4

) (
−25 14 −12
−14 8 −8

)  12 37
−4 −4
−4 −19

 2

16

(
7 −2

−2 1

) (
33 4 −23
−9 −2 7

)  4 14
−4 −8
16 8

 5

17

(
2 5
4 5

) (
9 −13 10
13 −11 10

)  12 13
12 21

−12 −25

 −2

18

(
−2 7
1 −2

) (
−15 21 −39

6 −6 12

)  7 17
0 −2
2 6

 −5

19

(
2 1
3 4

) (
−2 0 −5
−3 −10 −5

)  21 7
−3 −9
−6 10

 −1

20

(
6 5

−2 −1

) (
42 −4 −15

−14 0 7

)  −3 −5
14 26

−11 −19

 3
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Çàäà÷à 2.1. Ðåøèòü ëèíåéíóþ îäíîðîäíóþ ñèñòåìó ìåòîäîì
Ãàóññà. Ñäåëàòü ïðîâåðêó.

� âàð.

1


x1 − 3x2 + 5x3 + x5 = 0
2x1 + x2 + 3x3 − 2x4 − 2x5 = 0
x1 + 11x2 − 9x3 − 4x4 − 7x5 = 0
3x1 + 5x2 + x3 − 4x4 − 5x5 = 0

2


4x1 + 2x2 − x3 − 5x4 − 2x5 = 0
3x1 + x2 + 2x3 − 3x4 − 5x5 = 0
2x1 − x2 + 4x3 + 3x4 − 2x5 = 0
4x1 − 3x2 + 7x3 + 10x4 + 2x5 = 0

3


3x1 − x2 − 2x3 + 4x4 − x5 = 0

3x2 − 2x3 + x4 − 4x5 = 0
12x1 − 6x2 − 2x3 + 13x4 + 18x5 = 0
3x1 + 11x2 − 10x3 + 8x4 − 17x5 = 0

4


2x1 − 4x2 + x3 + 2x4 − 3x5 = 0
3x1 + 3x3 − x4 + 2x5 = 0

−4x1 + 2x2 − 3x3 + x4 + 2x5 = 0
5x1 + 2x2 + 5x3 − 4x4 + 3x5 = 0

5


3x1 + 5x2 − 2x3 − 5x4 = 0
x1 − 4x2 + 2x3 − x5 = 0
5x1 − 3x2 + 2x3 − 5x4 − 2x5 = 0
8x1 + 19x2 − 8x3 − 15x4 + x5 = 0

6


3x1 − 2x2 − x3 + 5x4 + 2x5 = 0
4x1 + 3x2 − 2x3 − 4x4 + 2x5 = 0
3x1 + x2 − 4x3 + 3x5 = 0
6x1 − 9x2 − 12x3 + 22x4 + 10x5 = 0

7


2x1 − 4x2 + x3 − 5x5 = 0

−3x1 + 2x2 + 5x3 − 2x4 + 3x5 = 0
5x1 + 2x2 − 17x3 + 6x4 + x5 = 0
x1 − 6x2 + 7x3 − 2x4 − 7x5 = 0
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Ïðîäîëæåíèå çàäà÷è 2.1

8


3x1 − 5x2 + 2x3 + x4 − 4x5 = 0
x1 + 3x2 − 2x3 + 2x5 = 0

−4x1 + 3x2 + x3 + 3x4 + 2x5 = 0
−5x1 − 13x2 + 12x3 + 8x4 − 10x5 = 0

9


3x1 − x2 + 7x3 + 2x4 − 5x5 = 0
2x1 + 4x2 − 3x3 − x4 − 3x5 = 0
19x1 + 17x2 + 6x3 + x4 − 30x5 = 0
x1 − 5x2 + 10x3 + 3x4 − 2x5 = 0

10


3x1 − 4x2 + x3 − 3x4 − 2x5 = 0
4x1 − x2 − 2x3 + 3x4 − 5x5 = 0
x1 + 3x2 − 5x3 + 4x4 − 2x5 = 0
4x1 − x2 − 8x3 − 3x4 − 2x5 = 0

11


2x1 − x2 − 5x4 + x5 = 0
3x1 + 6x2 + 7x3 + 4x4 − 3x5 = 0
7x1 + 4x2 + 7x3 − 6x4 − x5 = 0
x1 + 7x2 + 7x3 + 9x4 − 4x5 = 0

12


x1 + 2x2 − 5x3 + 8x4 + 11x5 = 0
2x1 − 4x2 + 6x3 + 3x4 + x5 = 0
4x1 − 4x2 + 19x4 + 23x5 = 0
x1 − 6x2 + 11x3 − 5x4 − 10x5 = 0

13


7x1 + 2x2 + 3x3 + 3x4 + x5 = 0
3x1 + x2 − x3 + 4x4 = 0
17x1 + 5x2 + 5x3 + 10x4 + 2x5 = 0
−4x1 − x2 − 4x3 + x4 − x5 = 0

14


6x1 + 2x3 − 2x4 − x5 = 0
4x1 + x2 − 3x3 + x4 + 7x5 = 0
16x1 + x2 + x3 − 3x4 + 5x5 = 0
−2x1 + x2 − 5x3 + 3x4 + 8x5 = 0

15


7x1 + x2 + 3x3 + 2x4 − x5 = 0
9x1 + 5x2 + 13x3 − x4 + 3x5 = 0
23x1 + 7x2 + 19x3 + 3x4 + x5 = 0
2x1 + 4x2 + 10x3 − 3x4 + 4x5 = 0
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Ïðîäîëæåíèå çàäà÷è 2.1

16


4x1 + 2x2 − x3 + x5 = 0
3x1 − 2x2 + 8x3 − x4 = 0
−x1 + 10x2 − 25x3 − 3x4 + 2x5 = 0
−x1 − 4x2 + 8x3 + x4 − x5 = 0

17


−x1 + 3x2 + 2x4 − 5x5 = 0
2x1 + 5x3 + 3x4 − 4x5 = 0

−8x1 + 7x2 − 15x3 − 5x4 + 2x5 = 0
3x1 − 4x2 + 5x3 + x4 + x5 = 0

18


3x1 + 2x3 − 5x4 + 4x5 = 0
x1 − x2 + 3x3 − 2x4 + x5 = 0
3x1 + 3x2 − 5x3 − 3x4 + 5x5 = 0

−2x1 − x2 + x3 + 2x4 − 3x5 = 0

19


4x1 + x2 + x3 − 2x4 + 3x5 = 0
−x1 + 3x2 + 2x3 + 4x4 + 5x5 = 0
11x1 − 7x2 − 3x3 − 15x4 − 8x5 = 0
−5x1 + 2x2 + 5x4 + x5 = 0

20


7x1 + x2 − 2x3 + x4 + 2x5 = 0

2x2 + 3x3 + 3x4 − 2x5 = 0
14x1 − 3x2 − 12x3 − 7x4 + 11x5 = 0
−7x1 + 4x3 + 2x4 − 5x5 = 0

Çàäà÷à 2.2. Íàéòè îáùåå ðåøåíèå ëèíåéíîé íåîäíîðîäíîé ñè-
ñòåìû ìåòîäîì Ãàóññà. Âûäåëèòü ÷àñòíîå ðåøåíèå íåîäíîðîäíîé
ñèñòåìû è îáùåå ðåøåíèå ñîîòâåòñòâóþùåé îäíîðîäíîé ñèñòåìû.
Ñäåëàòü ïðîâåðêó.

� âàð.

1


−5x1 + 2x2 + x3 + 3x4 + 5x5 = −5
4x1 + 3x2 − 4x3 − 2x4 + x5 = 5

−3x2 + 2x3 + 3x4 − 4x5 = 0
7x1 − x2 − 3x3 + 9x4 − 8x5 = 10
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2


−3x1 + 5x2 − 6x3 + 2x4 + 4x5 = −1
2x1 + 3x2 + 4x3 − 3x4 + 5x5 = −1
12x1 − x2 + 24x3 − 13x4 + 7x5 = −1
4x1 − 13x2 + 8x3 − x4 − 13x5 = 3

3


3x1 − x2 + 2x3 + x4 − 4x5 = 4
2x1 + 3x2 + x3 − 5x4 = 6
4x1 − 2x2 − 4x3 + x4 + 2x5 = −2

−9x1 + x3 + 3x4 + 2x5 = −8

4


x1 − 2x2 + x3 − 2x4 − 4x5 = 0
3x1 − 4x2 + 2x3 − 5x4 − 3x5 = −4

−7x1 + 8x2 − 4x3 + 11x4 + x5 = 12
−9x1 + 10x2 − 5x3 + 14x4 = 16

5


3x1 − 2x2 + x3 − 5x4 − x5 = 1
4x1 − 3x2 + 2x3 + 2x4 − 3x5 = −2
x1 − 2x2 + 5x3 − x4 + 4x5 = 11

11x1 − 11x2 + 15x3 + 9x4 = 15

6


5x1 − 2x2 + x3 − 3x4 + 2x5 = 7
3x1 + 2x2 + 4x3 + x4 + 3x5 = 4
9x1 − 10x2 − 5x3 − 11x4 = 13
2x1 − 4x2 − 3x3 − 4x4 − x5 = 3

7


2x1 − x2 + 3x4 − 3x5 = 3

− 5x2 + 2x3 + x4 − 2x5 = −12
4x1 + 3x2 − 4x3 − x4 + x5 = 13

−8x1 − x2 + 8x3 + 7x4 − 5x5 = −9

8


2x1 − 3x2 + 5x3 − 2x4 + x5 = 7

− 2x2 + x3 + 4x4 − 3x5 = −4
4x1 − 16x2 + 15x3 + 16x4 − 13x5 = −6
2x1 − 5x2 + 6x3 + 2x4 − 2x5 = 3

9


x2 + x3 − 2x4 − x5 = 8

4x1 − x2 + 2x3 − 5x4 + 2x5 = 12
−3x1 + 2x2 + x3 + 2x4 − 4x5 = −8
−x1 + 3x2 + 6x3 − 2x4 − 7x5 = −8
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10


4x1 + 2x2 − 3x3 + 9x4 + x5 = 8
x1 − 2x2 + 5x3 − x4 − 4x5 = −3
7x1 − 4x2 + 12x3 − 2x4 − 11x5 = −1
2x1 + 6x2 − 13x3 + 3x4 + 9x5 = 14

11


3x1 + x3 + x4 + 5x5 = 24
4x1 + 3x2 − 2x3 + 6x4 = −6
x1 − 6x2 + 7x3 − 8x4 + 15x5 = 83
x1 + 3x2 − 3x3 + 4x4 − 5x5 = −29

12


2x1 + 3x2 + x3 + 2x4 + 7x5 = 18
3x1 − x2 + 4x3 − 5x4 = 3

11x2 − 5x3 + 17x4 + 21x5 = 46
x1 − 4x2 + 2x3 − 8x4 − 7x5 = −12

13


5x1 + x2 − 2x4 − 3x5 = −15
4x1 + 7x2 + x3 − x4 + 2x5 = 1
7x1 − 11x2 − 2x3 − 4x4 − 13x5 = −47
−x1 + 6x2 + x4 + 5x5 = 16

14


x1 + 3x2 + 2x3 + 8x4 + x5 = 24
6x1 − 2x2 + 4x4 = 20

−9x1 + 13x2 + 6x3 + 16x4 + 3x5 = 32
5x1 − 5x2 − 2x3 − 4x4 − 2x5 = −6

15


x1 + 2x2 + x3 + 3x4 − 2x5 = −3

−x1 − 3x2 + 3x3 + 5x4 = −12
5x1 + 12x2 − 3x3 − x4 − 6x5 = 15

−2x1 − 6x2 + 2x3 + 2x4 + 2x5 = −10

16


x1 + x2 + 3x3 + 2x4 + 5x5 = 15
4x1 + 3x2 + 7x3 − 2x4 + x5 = 22

−5x1 − 3x2 − 5x3 + 10x4 + 13x5 = 1
3x1 + 2x2 + 4x3 − 4x4 − 4x5 = 7

17


−3x1 + 2x2 − 4x3 + 6x4 − 2x5 = −1

x1 + 2x2 + x3 − 2x4 = 6
−11x1 + 2x2 − 14x3 + 22x4 − 6x5 = −15

4x1 + 5x3 − 8x4 + 2x5 = 7
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18


7x1 + 2x2 − x4 + 3x5 = 18
4x1 − x2 + 3x4 + 5x5 = 9
13x1 + 2x2 + 6x3 − 9x4 − x5 = 36
−3x1 − x2 − 2x3 + 4x4 + 2x5 = −9

19


6x1 + 2x2 − x3 + 2x4 + x5 = 9
4x1 + 3x2 + x3 + 7x4 + 4x5 = 29
10x1 − 5x3 − 8x4 − 5x5 = −31
−2x1 + x2 + 2x3 + 5x4 + 3x5 = 20

20


x1 + 5x2 + 2x3 − 3x4 − x5 = −2
3x1 + x2 + 4x3 + 3x5 = 6

−3x1 + 13x2 − 2x3 − 9x4 − 9x5 = −18
2x1 − 4x2 + 2x3 + 3x4 + 4x5 = 8

Çàäà÷à 2.3*. Íàéòè ðåøåíèå ñèñòåìû ëèíåéíûõ óðàâíåíèé â çà-
âèñèìîñòè îò çíà÷åíèé ïàðàìåòðà λ. Ïðè êàêèõ çíà÷åíèÿõ λ ñè-
ñòåìà äîïóñêàåò ðåøåíèå ñ ïîìîùüþ îáðàòíîé ìàòðèöû?

� âàð.

1


3x1 + 2x2 − x3 + λx4 = 3λ + 8
2x1 + 2x2 + λx3 − 2x4 = −λ + 12

−7x1 − 3x2 + 9x3 − 17x4 = −7λ − 13
−5x1 − x2 + 11x3 − 19x4 = −5λ − 7

2


−4x1 − 5x2 + 2x3 + λx4 = 4λ − 1
−2x1 + 3x2 + 12x3 + 17x4 = 2λ − 5
2x1 + x2 + λx3 − 5x4 = −4λ − 7
3x1 + x2 − 7x3 − 9x4 = −3λ + 2

3


4x1 + 2x2 + 28x3 + λx4 = 12λ + 3
5x1 − 2x2 + 17x3 + 29x4 = 15λ + 18
−x1 + x2 − x3 − 10x4 = −3λ − 6
3x1 − 4x2 + λx3 + 37x4 = 8λ + 21
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4


−5x1 + x2 + λx3 − 11x4 = −8λ + 22
−x1 + 2x2 + 12x3 + λx4 = −2λ + 4
7x1 − 2x2 + 13x4 = 14λ − 23
3x1 − x2 − x3 + 5x4 = 6λ − 10

5


−x1 − 2x2 + λx3 − 5x4 = 4λ − 4
x1 + 7x2 − 17x3 + 15x4 = −3λ − 3

−4x1 + x2 − 19x3 + λx4 = 12λ − 12
2x1 + 3x2 − x3 + 8x4 = −6λ + 5

6


x1 + 3x2 + λx3 + 3x4 = 3λ − 4

−x1 + 4x2 − 23x3 − 10x4 = −λ − 14
−3x1 + 2x2 − 29x3 − 20x4 = −3λ − 2
−x1 − 2x2 + x3 + λx4 = −2λ + 7

7


−x1 + 4x2 + 10x3 − 17x4 = 2λ + 25
5x1 − 2x2 + 4x3 + 13x4 = −10λ + 1

−5x1 − 2x2 − 16x3 + λx4 = 11λ − 31
2x1 − x2 + λx3 + 6x4 = −6λ + 1

8


x1 + 4x2 − 17x3 + x4 = 3λ + 2
5x1 + 6x2 − 15x3 − 9x4 = 15λ − 4

−7x1 − 5x2 + λx3 + 16x4 = −18λ − 3
x1 − x2 + 8x3 + λx4 = 2λ − 5

9


3x1 + 2x2 + 16x3 + 11x4 = −3λ − 12

−4x1 − x2 − 13x3 + λx4 = 6λ + 26
−7x1 + 2x2 + λx3 + 21x4 = 5λ + 40
−3x1 + x2 − x3 + 10x4 = 3λ + 21

10


2x1 + 3x2 + 3x3 + 14x4 = 4λ − 8
3x1 − x2 − 23x3 + λx4 = 7λ + 1
3x1 + x2 − 13x3 + 7x4 = 6λ − 5
4x1 + 5x2 + λx3 + 24x4 = 11λ − 17

11


−x1 + 3x2 + 19x3 − 19x4 = λ − 9
2x1 + x2 + λx3 + 24x4 = −3λ + 8
x1 + 5x2 + 21x3 + λx4 = λ + 7
3x1 − 2x2 − 22x3 + 43x4 = −3λ + 20



Ê
àô
åä
ðà
Â
Ì
-2

Ì
ÃÒ
Ó
Ì
È
Ð
Ý
À

17

Ïðîäîëæåíèå çàäà÷è 2.3

12


5x1 + 3x2 − x3 − 3x4 = 15λ + 1

−3x1 − 2x2 + λx3 + x4 = −11λ − 4
−4x1 − x2 + 12x3 + 8x4 = −12λ + 9
−2x1 − x2 + 2x3 + λx4 = −3λ + 4

13


16x1 − 3x2 − 8x3 + λx4 = −12λ + 15
−6x1 + x2 + λx3 + 2x4 = 5λ − 7
−x1 + 2x2 + 15x3 − 22x4 = λ + 4
−5x1 + 4x2 + 27x3 − 38x4 = 5λ + 2

14


3x1 + 2x2 + 30x3 + λx4 = 5λ + 6
5x1 − 2x2 + 2x3 + 23x4 = 10λ − 25
−x1 + x2 + λx3 − 6x4 = −3λ + 13
4x1 − x2 + 7x3 + 16x4 = 8λ − 17

15


−3x1 + 5x2 − 12x3 + λx4 = 13λ − 32
−x1 + 2x2 − 5x3 + 3x4 = 4λ − 13
3x1 − 2x2 + 3x3 + 23x4 = −12λ + 15
2x1 − 3x2 + λx3 + 2x4 = −4λ − 8

16


3x1 + 2x2 − x3 + λx4 = 3λ + 1
2x1 + 2x2 + λx3 + λx4 = −λ + 5

−7x1 − 3x2 + 9x3 + 6x4 = −7λ − 5
−5x1 − x2 + 11x3 + 2x4 = −5λ − 7

17


−4x1 − 5x2 + 2x3 + λx4 = 4λ − 1
−2x1 + 3x2 + 12x3 + 27x4 = 2λ − 5
2x1 + x2 + λx3 − 7x4 = −4λ − 7
3x1 + x2 − 7x3 − 13x4 = −3λ + 2

18


4x1 + 2x2 + 28x3 + λx4 = 12λ + 3
5x1 − 2x2 + 17x3 + 32x4 = 15λ + 18
−x1 + x2 − x3 − 10x4 = −3λ − 6
3x1 − 4x2 + λx3 + 36x4 = 8λ + 21

19


−5x1 + x2 + λx3 + 5x4 = −8λ + 22
−x1 + 2x2 + 12x3 + λx4 = −2λ + 4
7x1 − 2x2 − 7x4 = 14λ − 23
3x1 − x2 − x3 − 3x4 = 6λ − 10
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20


−x1 − 2x2 + λx3 − 6x4 = 4λ − 4
x1 + 7x2 − 17x3 + 16x4 = −3λ − 3

−4x1 + x2 − 19x3 + λx4 = 12λ − 12
2x1 + 3x2 − x3 + 10x4 = −6λ + 5

Çàäà÷à 3.1. Êîëëèíåàðíû ëè âåêòîðû c è d, ïîñòðîåííûå ïî âåê-
òîðàì a è b?

� a b c d

1 (−3, 5, 4) (2, 7,−4) a− 2b 4b− 2a

2 (2,−3, 1) (−1, 4, 5) a− 3b 6b− 4a

3 (1,−7, 8) (5,−3, 2) 5a+ 3b 4b− 2a

4 (−6, 2,−2) (−4, 6, 5) 2a+ 5b 10b+ 4a

5 (−5, 1, 3) (4, 5,−1) 4a− 5b 7b+ 2a

6 (4,−2, 8) (−3, 1, 2) 5a− 2b −b− 5a

7 (7,−6, 3) (6,−9, 8) 2a− b 2b− 4a

8 (5,−5, 1) (−1, 3, 7) 7a− 4b 5b+ a

9 (2, 4,−6) (3, 6,−2) 2a− 3b 6b− 5a

10 (1, 3,−2) (−2,−1, 5) −a− 2b 8b+ 4a

11 (1,−2, 5) (4, 3,−1) 2a+ 3b 2b− a

12 (5, 3,−1) (2, 0, 4) 3a− b 2b− 6a

13 (0,−2, 1) (−1, 2, 3) 3a− 3b 4b− 2a

14 (9, 3, 1) (1, 7,−3) 3a+ 2b b+ 2a

15 (5, 3,−1) (−1, 3, 2) 4a− b 8b− 2a

16 (7, 3, 2) (−1, 2, 5) 2a+ 3b 6b+ 4a

17 (−3, 6, 1) (5,−4, 2) 4a− 2b b− 2a

18 (−2, 2, 1) (−2, 7, 4) 5a+ b −2b− a

19 (4, 2,−1) (8, 3, 0) 6a− b −2b− 2a

20 (−3, 3, 1) (7,−4, 2) 3a− 2b 6b− 9a
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Çàäà÷à 3.2. Íàéòè:
1) êîîðäèíàòû òî÷êè A, ðàâíîóäàëåííîé îò òî÷åê B è C,
2) êîîðäèíàòû ñåðåäèíû îòðåçêà BC.

� âàð.
1 A(x, 0, 0) B(2, 4, −6), C(4, −5, 3)
2 A(0, y, 0) B(−1, −5, 5) C(4, −2, −9)
3 A(0, 0, z) B(4, −3, 2) C(5, −5, 1)
4 A(x, 0, 0) B(−5, 4, −3) C(−3, 2, −7)
5 A(0, y, 0) B(−8, −6, 2) C(−1, −3, 4)
6 A(0, 0, z) B(−3, 7, 1) C(6, 4, −2)
7 A(x, 0, 0) B(4, 7, −4) C(−2, 4, 1)
8 A(0, y, 0) B(5, 3, −2) C(5, −5, 6)
9 A(0, 0, z) B(−2, 3, −7) C(1, 3, −6)
10 A(x, 0, 0) B(6, 6, −4) C(4, −1, 3)
11 A(0, y, 0) B(−3, 9, 5) C(2, 7, 6)
12 A(0, 0, z) B(−2, 5, −6) C(−1, 6, −4)
13 A(x, 0, 0) B(1, −3, 6) C(−2, 4, 8)
14 A(0, y, 0) B(4, −5, 7) C(3, −7, −5)
15 A(0, 0, z) B(2, 5, 8) C(4, −3, 9)
16 A(x, 0, 0) B(−7, 3, −4) C(−6, 4, −8)
17 A(0, y, 0) B(−1, 9, 4) C(−10, 5, −3)
18 A(0, 0, z) B(−3, −2, 4) C(4, −5, 6)
19 A(x, 0, 0) B(12, 6, −3) C(10, −5, 6)
20 A(0, y, 0) B(2, −5, −7) C(−1, −6, −5)

Çàäà÷à 3.3. Âû÷èñëèòü:
1) óãîë ìåæäó âåêòîðàìè a è b,
2) ïëîùàäü ïàðàëëåëîãðàììà, ïîñòðîåííîãî íà âåêòîðàõ a è b.

� âàð. a b |p| |q| (p̂,q)

1 2p+ q p− 3q 3 2
√
2

π

4

2 3p− q p− q
√
3 2

π

6
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3 p− 4q 3p+ q 2 2
2π

3

4 p+ 2q −p+ 2q 1
√
2

3π

4

5 2p− 3q p− 4q 4 1
π

3

6 p+ 3q −2p+ 3q 2
√
2 2

π

4

7 3p− 4q −2p− q 2 2
√
3

5π

6

8 3p+ 2q 4p− q 1 2
π

3

9 4p− 2q p+ q
√
3 3

π

6

10 3p+ 2q p− 2q
√
2 3

3π

4

11 2p+ 3q −p− 3q 3 2
√
3

5π

6

12 3p+ q 2p− 4q 4 2
π

3

13 p− 3q 3p+ q
√
3 2

π

6

14 2p− q −p+ 3q 3 2
√
2

π

4

15 − 4p+ q −3p− q 2 3
2π

3

16 3p− 2q p+ 2q
√
2 1

3π

4

17 p− q 2p+ 3q 2
√
3

π

6

18 2p− 3q −2p− 3q 3 1
π

3

19 − 2p+ q −p+ q 2
√
2

3π

4
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20 − 3p+ 2q −p+ 2q
√
3 1

5π

6

Çàäà÷à 3.4. Â òðåóãîëüíèêå ñ âåðøèíàìè A, B è C íàéòè:
1) âåëè÷èíó óãëà ïðè âåðøèíå A,
2) îñíîâàíèå áèññåêòðèñû BL,
3) äëèíó ìåäèàíû AM, ïðîâåäåííîé èç òî÷êè A,
4) êîîðäèíàòû òî÷êè ïåðåñå÷åíèÿ ìåäèàí òðåóãîëüíèêà ABC,
5) ïëîùàäü òðåóãîëüíèêà ABC,
6) äëèíó âûñîòû BD.

�
1 A(2, 1, −3) B(1, 0, −2) C(−1, 2, 0)

2 A(4, 5, −1) B(2, 1, −1) C(−4, 1, 2)

3 A(0, 1, −6) B(−1, 0, −4) C(3, 8, 0)

4 A(3, 2, 3) B(1, 2, 3) C(1, 2, −2)

5 A(6, −2, −3) B(3, −2, 0) C(−4, 5, 0)

6 A(1, 3, 0) B(0, 4, 1) C(5, −1, 6)

7 A(2, 7, −2) B(2, 5, −2) C(2, 5, 5)

8 A(0, 4, −5) B(−4, 8, 3) C(−3, 6, 4)

9 A(0, 2, −1) B(1, 1, 1) C(7, 4, −2)

10 A(1, 4, 0) B(6, −1, 10) C(4, −3, 6)

11 A(−4, 3, −5) B(3, −4, 2) C(6, −1, 5)

12 A(6, 0, 8) B(1, 0, −2) C(2, −2, −2)

13 A(−3, 2, 4) B(3, −1, 1) C(7, 7, −3)

14 A(2, 3, 2) B(2, −4, −5) C(0, −4, −3)

15 A(6, 0, 4) B(1, −5, 9) C(4, −2, 12)

16 A(3, −2, 5) B(3, 1, 2) C(1, −1, 2)

17 A(2, −3, 1) B(−4, −1, 3) C(−3, 0, 0)

18 A(3, 4, 2) B(3, 1, −4) C(1, 1, −3)
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19 A(−3, 6, 3) B(1, 2, 3) C(4, 2, 0)

20 A(4, 2, 4) B(1, 2, 1) C(6, −3, 1)

Çàäà÷à 3.5. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà λ âåêòîðû a, b è c
áóäóò êîìïëàíàðíû?

� a b c

1 (1, −2, −3) (3, −1, 2) (λ, −5, −4)

2 (−3, 1, 3) (5, −4, 2) (λ, −λ, λ)

3 (5, −1, 3) (−3, 2, 1) (−1, 3, λ)

4 (3, −2, 2) (1, 2, 2) (5, λ, 3)

5 (−1, 2, −3) (λ, 3, 2) (4, 3, 1)

6 (5, 4, 9) (−1, 2, 1) (4, 5, λ)

7 (3, 2, −5) (1, −3, 2) (8, λ, 1)

8 (5, −4, 6) (3, 2, 8) (4, −1, λ)

9 (7, 3, 1) (−2, 4, 3) (3, λ, 7)

10 (3, 5, 1) (−4, 3, 2) (λ, 7, 0)

11 (1, −1, 6) (−2, 3, 4) (7, λ, 10)

12 (2, 7, −1) (5, −2, 3) (16, 17, λ)

13 (3, −5, 1) (2, 7, −3) (λ, 11, −7)

14 (4, −5, 3) (9, 4, 7) (6, λ, 5)

15 (7, −3, 1) (2, 1, −3) (4, −11, λ)

16 (4, −1, 2) (1, 3, 5) (λ, 15, 14)

17 (1, 2, −4) (−5, 3, 6) (−11, λ, 2)

18 (1, −3, 7) (5, 4, −2) (13, −1, λ)

19 (3, 2, 4) (−7, 1, 5) (−5, 6, λ)

20 (1, −5, 4) (−2, 3, 6) (5, 3, λ)
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Çàäà÷à 3.6.
Äàíû âåêòîðû a =

−→
OA, b =

−−→
OB, c =

−→
OC, d =

−−→
OD.

1) Ïîêàçàòü, ÷òî âåêòîðû a, b, c íå êîìïëàíàðíû.
2) Ðàçëîæèòü âåêòîð d ïî âåêòîðàì a, b, c. Ëèíåéíóþ ñèñòåìó
ðåøèòü äâóìÿ ñïîñîáàìè: ìåòîäîì Êðàìåðà è ñ ïîìîùüþ îáðàòíîé
ìàòðèöû. Ñäåëàòü ïðîâåðêó.
3) Ëó÷è OA, OB, OC ÿâëÿþòñÿ ðåáðàìè òðåõãðàííîãî óãëà T .
Ëåæèò ëè òî÷êà D âíóòðè T , âíå T , íà îäíîé èç ãðàíèö T (íà
êàêîé)?
4) Ïðè êàêèõ çíà÷åíèÿõ λ âåêòîð d + λa, îòëîæåííûé îò òî÷êè
O, ëåæèò âíóòðè òðåõãðàííîãî óãëà T ?

� a b c d

1 (1, 1, 2) (2,−1, 2) (−1, 3, 1) (3, 4, 7)

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

3 (1, 3, 2) (−2, 1,−1) (5,−2, 3) (10,−7, 5)

4 (0, 5, 1) (3, 2,−1) (−1, 1, 0) (−15, 5, 6)

5 (2, 4, 1) (1, 3,−5) (1, 2, 1) (3, 5, 6)

6 (1, 4, 1) (−3, 2, 0) (1,−1, 2) (5, 10, 7)

7 (1, 2,−1) (1,−1, 3) (2, 2, 1) (2,−5, 11)

8 (1, 1, 0) (0, 1,−2) (1, 0, 3) (2,−1, 11)

9 (1,−2, 5) (1, 0, 3) (2,−1, 3) (6, 3,−5)

10 (1, 2,−1) (3, 0, 2) (−1, 1, 1) (8, 1, 12)

11 (1, 2, 1) (−1, 2, 2) (3, 1,−1) (7, 3,−2)

12 (1, 1, 4) (0,−3, 2) (2, 1,−1) (6, 5,−14)

13 (3, 2, 1) (1,−1,−2) (−2, 3, 5) (7, 4, 1)

14 (1, 2,−1) (3, 1,−2) (−1, 1, 1) (2, 3, 0)

15 (2, 1, 3) (−1,−2, 1) (3, 5,−2) (18, 23, 1)

16 (−2, 0, 1) (1, 3,−1) (0, 4, 1) (−5,−5, 5)

17 (2,−1, 1) (−1, 3, 1) (2, 1, 2) (1, 18, 11)

18 (2, 1,−1) (0, 3, 2) (1,−1, 1) (1,−4, 4)

19 (−2, 1, 5) (1, 3,−2) (−1, 2, 3) (−1, 14, 5)
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Ïðîäîëæåíèå çàäà÷è 3.6
� a b c d

20 (1, 0, 2) (0, 1, 1) (2,−1, 4) (1, 1, 4)

Çàäà÷à 3.7. Â òåòðàýäðå ABCD âû÷èñëèòü:
1) îáúåì òåòðàýäðà ABCD ,
2) âûñîòó òåòðàýäðà, îïóùåííóþ èç âåðøèíû D íà ãðàíü ABC.

�

1 A(2, 3,−2) B(3, 1, 0) C(−2, 2, 1) D(6, 1,−1)

2 A(−2, 3,−1) B(0, 4, 1) C(1, 5,−3) D(−1, 2, 4)

3 A(1, 0,−3) B(1, 5, 1) C(−1, 1, 1) D(3, 1,−1)

4 A(1,−5, 1) B(7,−2, 1) C(6,−3,−1) D(9, 1, 8)

5 A(−2, 3, 0) B(4, 5, 1) C(3, 3, 0) D(−2,−2,−4)

6 A(−1, 3, 1) B(3, 6, 1) C(−1, 1, 2) D(1,−4,−1)

7 A(2,−1, 1) B(−1, 2, 4) C(1, 1, 3) D(3,−1,−5)

8 A(0,−1, 2) B(1, 3, 1) C(−2, 3,−1) D(1,−3, 0)

9 A(−3, 4, 1) B(2, 8, 1) C(0, 6,−1) D(−1,−4, 1)

10 A(−3, 1, 1) B(5, 0, 3) C(−2, 1,−2) D(5,−1, 1)

11 A(−2,−2, 3) B(1, 1, 8) C(3, 2, 7) D(−2,−5,−4)

12 A(−1, 3, 1) B(−3, 1, 0) C(0, 2, 1) D(−8, 1,−1)

13 A(−3, 1,−4) B(−1, 2, 1) C(0,−2,−1) D(3, 4,−1)

14 A(4, 1,−1) B(1, 5, 1) C(−1,−1, 1) D(−2,−9, 0)

15 A(2, 0,−1) B(−8, 2, 0) C(0, 1, 1) D(6,−2,−2)

16 A(−1, 3,−3) B(0, 7, 1) C(1, 4, 1) D(−2, 5,−1)

17 A(−2, 1, 0) B(3, 5, 0) C(0,−3,−1) D(−1, 6, 1)

18 A(−1, 2, 4) B(−3, 0, 1) C(−5,−1, 1) D(−5, 1, 2)

19 A(1,−2, 1) B(1,−1,−1) C(−7, 0, 1) D(−5, 1, 1)

20 A(−3, 2, 1) B(−4,−1, 4) C(−2, 0, 3) D(2, 1, 4)
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Çàäà÷à 4.1. Íàïèñàòü óðàâíåíèå ïðÿìîé, ïðîõîäÿùåé ÷åðåç òî÷-
êè A è B. Íàéòè óãîë íàêëîíà ïîëó÷åííîé ïðÿìîé ê ïîëîæèòåëü-
íîìó íàïðàâëåíèþ îñè Ox.

� �
1 A(1, 1) B(2, −3) 2 A(2, 5) B(−1, 0)

3 A(−3, 2) B(1, 4) 4 A(0, −2) B(2, −1)

5 A(6, −1) B(2, 2) 6 A(−5, 3) B(0, 4)

7 (4, −3) B(1, −1) 8 A(1, −4) B(2, −6)

9 A(7, 0) B(5, 1) 10 A(4, 5) B(−3, −1)

11 A(1, −3) B(4, 2) 12 A(2, 0) B(5, −1)

13 A(−3, 4) B(2, 1) 14 A(0, −1) B(−2, 2)

15 A(6, 2) B(−1, 3) 16 A(−5, 4) B(3, 0)

17 A(4, −1) B(−3, 1) 18 A(1, −6) B(−4, 2)

19 A(7, 1) B(0, 5) 20 A(4, 1) B(5, −3)

Çàäà÷à 4.2. Íàéòè:
1) óðàâíåíèå ïåðïåíäèêóëÿðà ê ïðÿìîé L, ïðîõîäÿùåãî ÷åðåç
òî÷êó A,
2) ïðîåêöèþ òî÷êè A íà ïðÿìóþ L,
3) òî÷êó, ñèììåòðè÷íóþ òî÷êå A îòíîñèòåëüíî ïðÿìîé L,
4) óðàâíåíèå ïðÿìîé, ðàâíîóäàëåííîé îò ïðÿìîé L è òî÷êè A.
Ñäåëàòü ÷åðòåæ.

� âàð.
1 L : 3x+ 4y − 11 = 0 A(4, 6)

2 L : 4x− 3y + 21 = 0 A(−7, 6)

3 L : 2x+ 3y + 11 = 0 A(−6, −4)

4 L : −3x+ 2y + 6 = 0 A(−1, 2)

5 L : 5x+ 2y − 13 = 0 A(−2, −3)

6 L : 2x− 5y + 13 = 0 A(3, −2)

7 L : 5x+ 3y − 1 = 0 A(4, 5)

8 L : 3x− 5y + 12 = 0 A(−7, 5)
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Ïðîäîëæåíèå çàäà÷è 4.2
9 L : 4x+ 5y − 6 = 0 A(−5, −3)

10 L : 5x− 4y + 6 = 0 A(3, −5)

11 L : 5x+ 3y − 4 = 0 A(4, 6)

12 L : 3x− 5y + 17 = 0 A(−7, 6)

13 L : 4x+ 5y + 3 = 0 A(−6, −4)

14 L : −5x+ 4y + 28 = 0 A(−1, 2)

15 L : 3x+ 4y − 7 = 0 A(−2, −3)

16 L : 4x− 3y + 7 = 0 A(3, −2)

17 L : 2x+ 3y − 10 = 0 A(4, 5)

18 L : 3x− 2y + 18 = 0 A(−7, 5)

19 L : 5x+ 2y + 2 = 0 A(−5, −3)

20 L : −2x+ 5y + 2 = 0 A(3, −5)

Çàäà÷à 4.3. Äàíû êîîðäèíàòû òî÷åê A, B, C è D. Íàéòè:

1. óðàâíåíèå ãðàíè BCD,

2. óðàâíåíèå ïëîñêîñòè, ïðîõîäÿùåé ÷åðåç òî÷êó A ïàðàëëåëüíî
ïëîñêîñòè BCD,

3. êàíîíè÷åñêèå óðàâíåíèÿ ïðÿìîé, ïðîõîäÿùåé ÷åðåç òî÷êó A
ïåðïåíäèêóëÿðíî ïëîñêîñòè BCD,

4. ïàðàìåòðè÷åñêèå óðàâíåíèÿ ìåäèàíûBM òðåóãîëüíèêàBCD,
ïðîâåäåííîé èç òî÷êè B,

5. óðàâíåíèå ïëîñêîñòè, ïðîõîäÿùåé ÷åðåç òî÷êó A ïåðïåíäè-
êóëÿðíî ìåäèàíå BM ,

6. äîêàçàòü, ÷òî ïðÿìûå AD è BM ñêðåùèâàþòñÿ, íàéòè óãîë
ìåæäó ïðÿìûìè,

7. óãîë ìåæäó ãðàíÿìè ACD è BCD,

8. óãîë ìåæäó ïðÿìîé AD è ãðàíüþ BCD.
Êîîðäèíàòû òî÷åê A, B, C è D âçÿòü èç çàäà÷è 3.7.
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Çàäà÷à 4.4. Ñîñòàâèòü êàíîíè÷åñêèå óðàâíåíèÿ ïðÿìîé, çàäàí-
íîé îáùèì óðàâíåíèåì.

1

{
x+ y + 2 = 0

x− y − z − 2 = 0
2

{
3x− y + z + 7 = 0

−6x+ 5y − 2z − 26 = 0

3

{
x+ y − z − 9 = 0

y + 2z + 4 = 0
4

{
−3x+ y + 2z + 4 = 0

4x− 3y − 6z − 7 = 0

5

{
x+ 2y − 11 = 0

3x+ 4z − 3 = 0
6

{
2x+ 3y − z + 15 = 0

−4x− 6y − 3z − 10 = 0

7

{
x+ y + z − 4 = 0

−2y + z + 3 = 0
8

{
2x+ 2y + z + 13 = 0

y + 3z − 4 = 0

9

{
−3y + z + 7 = 0

3x+ 4y + 10 = 0
10

{
2x+ z − 10 = 0

x+ y + 3z − 4 = 0

11

{
5x+ y + z + 28 = 0

−x− 7 = 0
12

{
x+ 3y − 7z − 51 = 0

y − 7 = 0

13

{
2x+ 5y + 3z − 9 = 0

z + 5 = 0
14

{
2x− y + 3z − 25 = 0

x+ y − 3z + 25 = 0

15

{
2x− 5y + 6z − 62 = 0

−x+ 3y − 3z + 34 = 0
16

{
4x+ y − 7z + 11 = 0

−8x− 2y + 3z − 22 = 0

17

{
x− y + z − 2 = 0

2y + 3z + 43 = 0
18

{
x− 7y + 4z − 34 = 0

−2x+ 14y − 3z + 43 = 0

19

{
4x− y + 3z − 23 = 0

y − 1 = 0
20

{
3x+ y + 4z = 0

x+ y + 4z + 16 = 0

Çàäà÷à 4.5. Íàéòè

1. ïðîåêöèþ D òî÷êè M íà ïðÿìóþ L, ðàññòîÿíèå îò òî÷êè M
äî ïðÿìîé L, òî÷êóM ′, ñèììåòðè÷íóþ òî÷êåM îòíîñèòåëüíî
ïðÿìîé (äëÿ íå÷åòíûõ âàðèàíòîâ),

2. ïðîåêöèþ D òî÷êè M íà ïëîñêîñòü P , ðàññòîÿíèå îò òî÷êè
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M äî ïëîñêîñòè P , òî÷êó M ′, ñèììåòðè÷íóþ òî÷êå M îòíî-
ñèòåëüíî ïëîñêîñòè P (äëÿ ÷åòíûõ âàðèàíòîâ).

� âàð.

1 M(2,−2,−1) L :
x+ 1

2
=

y + 1/2

1
=

z − 1/2

−1

2 M(1, 0, 2) P : 2x+ 4y + 4z − 1 = 0

3 M(1, 3,−1) L :
x− 3

1
=

y − 1/2

0
=

z + 2

−1

4 M(2, 1,−1) P : 4x+ 8y − 2z + 3 = 0

5 M(−1, 2, 3) L :
x+ 5/2

2
=

y

1
=

z − 1/2

0

6 M(1,−2, 3) P : 2x− 4y − 5 = 0

7 M(1, 0, 1) L :
x+ 3/2

2
=

y − 8/3

−3
=

z

1

8 M(1, 0, 2) P : x+ y + 2z − 2 = 0

9 M(−2, 2, 2) L :
x+ 2

0
=

y − 3/2

2
=

z + 3/2

−1

10 M(3,−1,−2) P : 2x− 3z + 1 = 0

11 M(−1,−1,−3) L :
x− 3/2

1
=

y + 1

0
=

z + 3

−2

12 M(−2, 0, 1) P : 4y + 2z − 7 = 0

13 M(3, 1,−2) L :
x+ 2

−1
=

y − 5/2

4
=

z − 3

2

14 M(1,−3,−2) P : 2x− 4y + 4z + 3 = 0

15 M(−3, 1,−2) L :
x− 1

−1
=

y + 3/2

5
=

z + 5/4

2
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Ïðîäîëæåíèå çàäà÷è 4.5

16 M(0,−1, 2) P : 4x− 2y + 4z − 1 = 0

17 M(1, 2,−2) L :
x− 1/2

1
=

y + 1/2

−1
=

z + 2

0

18 M(1, 3,−1) P : 8x+ 10y + 8z + 27 = 0

19 M(3,−1, 1) L :
x− 4/3

1
=

y − 2/3

3
=

z + 2/3

−5

20 M(−2, 3, 1) P : x− 2z − 1 = 0

Çàäà÷à 5.1. Ñîñòàâèòü óðàâíåíèå ãåîìåòðè÷åñêîãî ìåñòà òî÷åê
ïëîñêîñòè, êîîðäèíàòû êîòîðûõ óäîâëåòâîðÿþò çàäàííîìó óñëî-
âèþ. Âûÿñíèòü òèï ïîëó÷åííîé êðèâîé, ñäåëàòü ÷åðòåæ.

1. Ñîñòàâèòü óðàâíåíèå êðèâîé, ñóììà ðàññòîÿíèé îò êàæäîé
òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−2, 3) è F2(4, 3)
ðàâíà 10.

2. Ñîñòàâèòü óðàâíåíèå êðèâîé, ìîäóëü ðàçíîñòè ðàññòîÿíèé îò
êàæäîé òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−6, 1) è
F2(4, 1) ðàâåí 8.

3. Ñîñòàâèòü óðàâíåíèå êðèâîé, êàæäàÿ òî÷êà êîòîðîé ðàâíî-
óäàëåíà îò çàäàííûõ ïðÿìîé x = 2 è òî÷êè F (6, 2).

4. Ñîñòàâèòü óðàâíåíèå êðèâîé, ñóììà ðàññòîÿíèé îò êàæäîé
òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(2,−5) è F2(2, 3)
ðàâíà 10.

5. Ñîñòàâèòü óðàâíåíèå êðèâîé, ìîäóëü ðàçíîñòè ðàññòîÿíèé îò
êàæäîé òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(3,−7) è
F2(3, 3) ðàâåí 6.

6. Ñîñòàâèòü óðàâíåíèå êðèâîé, êàæäàÿ òî÷êà êîòîðîé ðàâíî-
óäàëåíà îò çàäàííûõ ïðÿìîé x = 3 è òî÷êè F (−5, 3).
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7. Ñîñòàâèòü óðàâíåíèå êðèâîé, ñóììà ðàññòîÿíèé îò êàæäîé
òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−8, 4) è F2(4, 4)
ðàâíà 20.

8. Ñîñòàâèòü óðàâíåíèå êðèâîé, ìîäóëü ðàçíîñòè ðàññòîÿíèé îò
êàæäîé òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−6, 1) è
F2(14, 1) ðàâåí 16.

9. Ñîñòàâèòü óðàâíåíèå êðèâîé, êàæäàÿ òî÷êà êîòîðîé ðàâíî-
óäàëåíà îò çàäàííûõ ïðÿìîé y = 3 è òî÷êè F (2, 7).

10. Ñîñòàâèòü óðàâíåíèå êðèâîé, ñóììà ðàññòîÿíèé îò êàæäîé
òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−3,−6) è F2(−3, 10)
ðàâíà 20.

11. Ñîñòàâèòü óðàâíåíèå êðèâîé, ìîäóëü ðàçíîñòè ðàññòîÿíèé îò
êàæäîé òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−1,−14)
è F2(−1, 6) ðàâåí 12.

12. Ñîñòàâèòü óðàâíåíèå êðèâîé, êàæäàÿ òî÷êà êîòîðîé ðàâíî-
óäàëåíà îò çàäàííûõ ïðÿìîé y = 2 è òî÷êè F (1,−4).

13. Ñîñòàâèòü óðàâíåíèå êðèâîé, ñóììà ðàññòîÿíèé îò êàæäîé
òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−7, 5) è F2(3, 5)
ðàâíà 26.

14. Ñîñòàâèòü óðàâíåíèå êðèâîé, ìîäóëü ðàçíîñòè ðàññòîÿíèé îò
êàæäîé òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−10,−2)
è F2(16,−2) ðàâåí 10.

15. Ñîñòàâèòü óðàâíåíèå êðèâîé, êàæäàÿ òî÷êà êîòîðîé ðàâíî-
óäàëåíà îò çàäàííûõ ïðÿìîé x = 7 è òî÷êè F (−3,−6).

16. Ñîñòàâèòü óðàâíåíèå êðèâîé, ñóììà ðàññòîÿíèé îò êàæäîé
òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(4,−11) è F2(4, 13)
ðàâíà 26.

17. Ñîñòàâèòü óðàâíåíèå êðèâîé, ìîäóëü ðàçíîñòè ðàññòîÿíèé îò
êàæäîé òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−5,−9) è
F2(−5, 17) ðàâåí 24.
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18. Ñîñòàâèòü óðàâíåíèå êðèâîé, êàæäàÿ òî÷êà êîòîðîé ðàâíî-
óäàëåíà îò çàäàííûõ ïðÿìîé y = 4 è òî÷êè F (2,−6).

19. Ñîñòàâèòü óðàâíåíèå êðèâîé, ñóììà ðàññòîÿíèé îò êàæäîé
òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−9, 1) è F2(7, 1)
ðàâíà 34.

20. Ñîñòàâèòü óðàâíåíèå êðèâîé, ìîäóëü ðàçíîñòè ðàññòîÿíèé îò
êàæäîé òî÷êè êîòîðîé äî äâóõ çàäàííûõ òî÷åê F1(−16, 3) è
F2(18, 3) ðàâåí 16.

Çàäà÷à 5.2. 1) Ïðèâåñòè óðàâíåíèå ïîâåðõíîñòè âòîðîãî ïîðÿäêà
ê êàíîíè÷åñêîìó âèäó.
2) Îïðåäåëèòü òèï ïîâåðõíîñòè. Ñäåëàòü ÷åðòåæ.
3) Íàðèñîâàòü ñå÷åíèÿ ïîâåðõíîñòè êîîðäèíàòíûìè ïëîñêîñòÿìè.
Îïðåäåëèòü ôîêóñû è àñèìïòîòû ïîëó÷åííûõ êðèâûõ.
4) Ïî îäíó èëè ïî ðàçíûå ñòîðîíû îò ïîâåðõíîñòè ëåæàò òî÷êè
M1 è M2?
5) Ñêîëüêî òî÷åê ïåðåñå÷åíèÿ ñ ïîâåðõíîñòüþ èìååò ïðÿìàÿ, ïðî-
õîäÿùàÿ ÷åðåç ýòè äâå òî÷êè?

�

1 x2 + y2 + 2z2 − 2x+ 2y − 2 = 0
M1(1,−1, 1)

M2(3, 1, 1)

2 2x2 + y2 − 4y − 2z + 2 = 0
M1(2, 2, 1)

M2(−1, 2,−2)

3 2x2 + 4y2 − z2 − 4x+ 6z − 7 = 0
M1(−3, 1, 5)

M2(3, 1,−1)

4 9x2 + 4y2 − 36z2 − 18x+ 16y − 11 = 0
M1(1,−2, 0)

M2(3,−1, 1)

5 x2 + y2 + 2z2 − 4x+ 2y + 1 = 0
M1(2, 0,

√
2)

M2(2, 1,
√
2)

6 2x2 + y2 + 12x+ 2z + 16 = 0
M1(−2, 1,−2)

M2(−4,−1, 4)
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Ïðîäîëæåíèå çàäà÷è 5.2
�

7 2x2 + 4y2 − z2 − 8y − 4z = 0
M1(−2, 1, 2)

M2(4, 4,−4)

8 9x2 + 4y2 − 36z2 − 8y − 72z − 68 = 0
M1(−2, 10,−2)

M2(4,−8, 1)

9 x2 + y2 + 2z2 − 4x+ 6y + 9 = 0
M1(2,−3, 0)

M2(4,−5, 2)

10 4x2 + 9y2 + 54y − 36z + 117 = 0
M1(1,−1, 1)

M2(−3,−1,−3)

11 x2 + 2y2 + 8x+ 2z + 12 = 0
M1(−4, 0, 2)

M2(−3, 2, 3)

12 2x2 + 4y2 − z2 + 4x− 8y + 4z + 2 = 0
M1(1, 1, 0)

M2(−3, 3, 8)

13 9x2 − 4y2 − 36z2 + 18x+ 72z − 63 = 0
M1(−7, 6, 3)

M2(5,−3, 0)

14 9x2 + 4y2 − 18x+ 16y + 36z − 11 = 0
M1(3,−1, 0)

M2(3,−1, 8)

15 9x2 + 4y2 − 36z2 + 36x− 8y − 72z + 4 = 0
M1(2,−2,−4)

M2(−4, 7, 2)

16 x2 + y2 + 2z2 − 6x+ 4z + 7 = 0
M1(3, 0, 0)

M2(5, 2, 0)

17 9x2 + 4y2 − 36z2 − 36x− 24y + 36 = 0
M1(2, 3, 0)

M2(4, 4, 1)

18 2x2 + 4y2 − z2 + 12x− 8y − 2z + 3 = 0
M1(−3, 1,−1)

M2(−4, 3, 3)

19 2x2 + y2 + z2 − 8x+ 2y + 8z + 21 = 0
M1(3,−1,−4)

M2(3, 1,−2)

20 4x2 + 9y2 − 36z2 + 16x− 36y + 16 = 0
M1(4, 6,−2)

M2(−8,−2, 2)


