Алексеев М.С.


Индивидуальные домашние задания №2.

(математика 2 – линейная алгебра)
Задание.

1. Даны векторы 
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a. скалярное произведение 
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b. углы между 
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c. проекции 
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2. По координатам точек А, В и С для указанных векторов найти:
a. а·b, b·c, c·d, b×d, c×a, adb, cad
b. модули векторов: а, b×d, a×d
c. проекции: 
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d. координаты точки М, делящей отрезок l в отношении α:β

e. построить плоскость { p } на этих точках (записать в каноническом и векторно-параметрическом виде)
f. найти расстояние от точки, определяемой радиус-вектором   
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  до плоскости { p }
3. Доказать, что векторы а, b и с образуют базис и найти координаты векторов d1, d2 и d3 в этом базисе. Указать оператор перехода к новому базису {d1, d2, d3}*.
4. Даны векторы а, b, с и фиксированная точка G (1; 2; 3). Необходимо:

a. вычислить смешанное произведение трех векторов

b. найти модуль векторного произведения двух векторов

c. вычислить скалярное произведение двух векторов
d. проверить будут ли коллинеарны или ортогональны два вектора

e. проверить будут ли компланарны три вектора

f. на любой паре неколлинеарных векторов (из a, b и c) построить плоскость { p } через начало координат 
g. на оставшемся  векторе построить прямую { ℓ } через точку G
h. найти точку встречи прямой { ℓ } и плоскости { p } и угол под которым они пересекаются (либо доказать, что эта прямая будет лежать в плоскости, либо параллельна ей)

5. Вершины треугольной пирамиды находятся в точках А, В, С и D. Вычислить:

a. площадь указанной грани

b. площадь сечения, проходящего через середину указанного ребра и две указанные вершины пирамиды

c. объем пирамиды ABCD
d. записать векторно-параметрическое уравнение прямой { ℓ }, которой принадлежит высота h, опущенная к указанной грани

e. найти координаты высоты h (т.е. точку встречи плоскости грани и прямой { ℓ })
6. Даны векторы и числа. Вычислить выражение* (вектор h выбирается единичным):
a. 
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b. 
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c. 
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d. 
[image: image19.wmf](

)

[

]

[

]

(

)

[

]

c

a

bhd

a

c

d

b

a

h

cad

h

b

с

l

×

×

×

x

-

×

×

l

×

l

,

Пр

,

Пр

,

,


Данные.
	1.
	α
	β
	γ
	δ
	k
	l
	φ
	λ
	μ
	ν
	τ

	1.1.
	– 5
	– 4
	3
	6
	3
	5
	
[image: image20.wmf]3

5

p


	– 2
	⅓
	1
	2

	1.2.
	– 2
	3
	4
	– 1
	1
	3
	π
	3
	2
	– 2
	4

	1.3.
	5
	– 2
	– 3
	– 1
	4
	5
	
[image: image21.wmf]3

4

p


	2
	3
	– 1
	5

	1.4.
	5
	2
	– 6
	– 4
	3
	2
	
[image: image22.wmf]3

5

p


	– 1
	½
	2
	3

	1.5.
	3
	– 2
	– 4
	5
	2
	3
	
[image: image23.wmf]3

p


	2
	– 3
	5
	1

	1.6.
	2
	– 5
	– 3
	4
	2
	4
	
[image: image24.wmf]3

2

p


	3
	– 4
	2
	3

	1.7.
	3
	2
	– 4
	– 2
	2
	5
	
[image: image25.wmf]3

4

p


	1
	– 3
	0
	– ½

	1.8.
	5
	2
	1
	– 4
	3
	2
	π
	1
	– 2
	3
	– 4

	1.9.
	– 3
	– 2
	1
	5
	3
	6
	
[image: image26.wmf]3

4

p


	– 1
	2
	1
	1

	1.10.
	5
	– 3
	4
	2
	4
	1
	
[image: image27.wmf]3

2

p


	2
	– ½
	3
	0

	1.11.
	– 2
	3
	3
	1
	3
	3
	
[image: image28.wmf]3

5

p


	3
	– ⅓
	1
	2

	1.12.
	– 2
	– 4
	3
	1
	3
	2
	
[image: image29.wmf]3

7

p


	– ½
	3
	1
	2

	1.13.
	4
	3
	– 1
	2
	4
	5
	
[image: image30.wmf]2

3

p


	2
	– 3
	1
	2

	1.14.
	– 2
	3
	5
	1
	2
	5
	2π
	– 3
	4
	2
	3

	1.15.
	4
	– 3
	5
	2
	4
	7
	
[image: image31.wmf]3

4

p


	– 3
	2
	2
	– 1

	1.16.
	– 5
	3
	2
	4
	5
	4
	π
	– 3
	½
	– 1
	1

	1.17.
	5
	– 2
	3
	4
	2
	5
	
[image: image32.wmf]2

p


	2
	3
	1
	– 2

	1.18.
	7
	– 3
	2
	6
	3
	4
	
[image: image33.wmf]3

5

p


	3
	– ½
	2
	1

	1.19.
	4
	– 5
	– 1
	3
	6
	3
	
[image: image34.wmf]3

2

p


	2
	– 5
	1
	2

	1.20.
	3
	– 5
	– 2
	3
	1
	6
	
[image: image35.wmf]2

3

p


	4
	5
	1
	– 2

	1.21.
	– 5
	– 6
	2
	7
	2
	7
	π
	– 2
	5
	1
	3

	1.22.
	– 7
	2
	4
	6
	2
	9
	
[image: image36.wmf]3

p


	1
	2
	– 1
	3

	1.23.
	5
	4
	– 6
	2
	2
	9
	
[image: image37.wmf]3

2

p


	3
	2
	1
	– ½

	1.24.
	– 5
	– 7
	– 3
	2
	2
	11
	
[image: image38.wmf]2

3

p


	– 3
	4
	– 1
	2

	1.25.
	5
	– 8
	– 2
	3
	4
	3
	
[image: image39.wmf]3

4

p


	2
	– 3
	1
	2

	1.26.
	– 3
	5
	1
	7
	4
	6
	
[image: image40.wmf]3

5

p


	– 2
	3
	3
	– 2

	1.27.
	– 3
	4
	5
	– 6
	4
	5
	π
	2
	3
	– 3
	– 1

	1.28.
	6
	– 7
	– 1
	– 3
	2
	6
	
[image: image41.wmf]3

4

p


	3
	– 2
	1
	4

	1.29.
	5
	3
	– 4
	– 2
	6
	3
	
[image: image42.wmf]3

5

p


	– 2
	– ½
	3
	2

	1.30.
	4
	– 3
	– 2
	6
	4
	7
	
[image: image43.wmf]3

p


	2
	– ½
	3
	2


	2.
	A
	B
	C
	
[image: image44.wmf]a


	
[image: image45.wmf]b


	
[image: image46.wmf]c


	
[image: image47.wmf]d


	l
	α
	β

	2.1.
	(4, 6, 3)
	(– 5, 2, 6)
	(4, – 4, – 3)
	
[image: image48.wmf]®

--

®

--

-

AC

CB

4


	
[image: image49.wmf]®

--

AB


	
[image: image50.wmf]®

--

CB


	
[image: image51.wmf]®

--

AC


	AB
	5
	4

	2.2.
	(4, 3, – 2)
	(– 3, – 1, 4)
	(2, 2, 1)
	
[image: image52.wmf]®

--

®

--

+

-

CB

AC

2

5


	
[image: image53.wmf]®

--

AB


	
[image: image54.wmf]®

--

AC


	
[image: image55.wmf]®

--

CB


	BC
	2
	3

	2.3.
	(– 2, – 2, 4)
	(1, 3, – 2)
	(1, 4, 2)
	
[image: image56.wmf]®

--

®

--

-

BA

AC

3

2


	
[image: image57.wmf]®

--

BC


	
[image: image58.wmf]®

--

BC


	
[image: image59.wmf]®

--

AC


	BA
	2
	1

	2.4.
	(2, 4, 3)
	(3, 1, – 4)
	(– 1, 2, 2)
	
[image: image60.wmf]®

--

®

--

+

AC

BA

4

2


	
[image: image61.wmf]®

--

BA


	
[image: image62.wmf]®

--

BA


	
[image: image63.wmf]®

--

AC


	BA
	1
	4

	2.5.
	(2, 4, 5)
	(1, – 2, 3)
	(– 1, – 2, 4)
	
[image: image64.wmf]®

--

®

--

-

AC

AB

4

3


	
[image: image65.wmf]®

--

BC


	
[image: image66.wmf]®

--

BC


	
[image: image67.wmf]®

--

AB


	AB
	2
	3

	2.6.
	(– 1, – 2, 4)
	(– 1, 3, 5)
	(1, 4, 2)
	
[image: image68.wmf]®

--

®

--

-

BC

AC

7

3


	
[image: image69.wmf]®

--

AB


	
[image: image70.wmf]®

--

AB


	
[image: image71.wmf]®

--

AC


	AC
	1
	7

	2.7.
	(1, 3, 2)
	(– 2, 4, – 1)
	(1, 3, – 2)
	
[image: image72.wmf]®

--

®

--

+

CB

AB

5

2


	
[image: image73.wmf]®

--

AC


	
[image: image74.wmf]®

--

AC


	
[image: image75.wmf]®

--

AB


	AB
	2
	4

	2.8.
	(2, – 4, 3)
	(– 3, – 2, 4)
	(0, 0, – 2)
	
[image: image76.wmf]®

--

®

--

-

CB

AC

4

3


	
[image: image77.wmf]®

--

AB


	
[image: image78.wmf]®

--

AB


	
[image: image79.wmf]®

--

CB


	AC
	2
	1

	2.9.
	(3, 4, – 4)
	(– 2, 1, 2)
	(2, – 3, 1)
	
[image: image80.wmf]®

--

®

--

+

AC

CB

4

5


	
[image: image81.wmf]®

--

BA


	
[image: image82.wmf]®

--

BA


	
[image: image83.wmf]®

--

AC


	BA
	2
	5

	2.10.
	(0, 2, 5)
	(2, – 3, 4)
	(3, 2, – 5)
	
[image: image84.wmf]®

--

®

--

+

-

BC

AB

4

3


	
[image: image85.wmf]®

--

AC


	
[image: image86.wmf]®

--

AC


	
[image: image87.wmf]®

--

AB


	AC
	3
	2

	2.11.
	(– 2, – 3, –4)
	(2, – 4, 0)
	(1, 4, 5)
	
[image: image88.wmf]®

--

®

--

-

BC

AC

8

4


	
[image: image89.wmf]®

--

AB


	
[image: image90.wmf]®

--

AB


	
[image: image91.wmf]®

--

BC


	AB
	4
	2

	2.12.
	(– 2, – 3, –2)
	(1, 4, 2)
	(1, – 3, 3)
	
[image: image92.wmf]®

--

®

--

-

BC

AC

4

2


	
[image: image93.wmf]®

--

AB


	
[image: image94.wmf]®

--

AB


	
[image: image95.wmf]®

--

AC


	BC
	3
	1

	2.13.
	(5, 6, 1)
	(– 2, 4, – 1)
	(3, – 3, 3)
	
[image: image96.wmf]®

--

®

--

-

BC

AB

4

3


	
[image: image97.wmf]®

--

AC


	
[image: image98.wmf]®

--

AC


	
[image: image99.wmf]®

--

AB


	BC
	3
	2

	2.14.
	(10, 6, 3)
	(– 2, 4, 5)
	(3, – 4, – 6)
	
[image: image100.wmf]®

--

®

--

-

CB

AC

2

5


	
[image: image101.wmf]®

--

BA


	
[image: image102.wmf]®

--

BA


	
[image: image103.wmf]®

--

AC


	CB
	1
	5

	2.15.
	(3, 2, 4)
	(– 2, 1, 3)
	(2, – 2, – 1)
	
[image: image104.wmf]®

--

®

--

-

AC

BC

3

4


	
[image: image105.wmf]®

--

BA


	
[image: image106.wmf]®

--

AC


	
[image: image107.wmf]®

--

BC


	AC
	2
	4

	2.16.
	(– 2, 3, – 4)
	(3, – 1, 2)
	(4, 2, 4)
	
[image: image108.wmf]®

--

®

--

+

CB

AC

4

7


	
[image: image109.wmf]®

--

AB


	
[image: image110.wmf]®

--

AB


	
[image: image111.wmf]®

--

CB


	AB
	2
	5

	2.17.
	(4, 5, 3)
	(– 4, 2, 3)
	(5, – 6, – 2)
	
[image: image112.wmf]®

--

®

--

-

BC

AB

4

9


	
[image: image113.wmf]®

--

AC


	
[image: image114.wmf]®

--

AC


	
[image: image115.wmf]®

--

AB


	BC
	5
	1

	2.18.
	(2, 4, 6)
	(– 3, 5, 1)
	(4, – 5, – 4)
	
[image: image116.wmf]®

--

®

--

+

-

BA

BC

2

6


	
[image: image117.wmf]®

--

CA


	
[image: image118.wmf]®

--

CA


	
[image: image119.wmf]®

--

BA


	BC
	1
	3

	2.19.
	(– 4, – 2, –5)
	(3, 7, 2)
	(4, 6, – 3)
	
[image: image120.wmf]®

--

®

--

+

BC

BA

3

9


	
[image: image121.wmf]®

--

AC


	
[image: image122.wmf]®

--

AC


	
[image: image123.wmf]®

--

BC


	BA
	4
	3

	2.20.
	(5, 4, 4)
	(– 5, 2, 3)
	(4, 2, – 5)
	
[image: image124.wmf]®

--

®

--

-

AB

AC

6

11


	
[image: image125.wmf]®

--

BC


	
[image: image126.wmf]®

--

AB


	
[image: image127.wmf]®

--

AC


	BC
	3
	1

	2.21.
	(3, 4, 6)
	(– 4, 6, 4)
	(5, – 2, – 3)
	
[image: image128.wmf]®

--

®

--

+

-

CA

BC

4

7


	
[image: image129.wmf]®

--

BA


	
[image: image130.wmf]®

--

CA


	
[image: image131.wmf]®

--

BC


	BA
	5
	3

	2.22.
	(– 5, – 2, –6)
	(3, 4, 5)
	(2, – 5, 4)
	
[image: image132.wmf]®

--

®

--

-

BC

AC

5

8


	
[image: image133.wmf]®

--

AB


	
[image: image134.wmf]®

--

AB


	
[image: image135.wmf]®

--

BC


	AC
	3
	4

	2.23.
	(3, 4, 1)
	(5, – 2, 6)
	(4, 2, – 7)
	
[image: image136.wmf]®

--

®

--

+

-

AB

AC

5

7


	
[image: image137.wmf]®

--

BC


	
[image: image138.wmf]®

--

BC


	
[image: image139.wmf]®

--

AC


	AB
	2
	3

	2.24.
	(4, 3, 2)
	(– 4, – 3, 5)
	(6, 4, – 3)
	
[image: image140.wmf]®

--

®

--

-

BC

AC

5

8


	
[image: image141.wmf]®

--

BA


	
[image: image142.wmf]®

--

BA


	
[image: image143.wmf]®

--

AC


	BC
	2
	5

	2.25.
	(– 5, 4, 3)
	(4, 5, 2)
	(2, 7, – 4)
	
[image: image144.wmf]®

--

®

--

+

AB

BC

2

3


	
[image: image145.wmf]®

--

CA


	
[image: image146.wmf]®

--

CA


	
[image: image147.wmf]®

--

AB


	BC
	3
	4

	2.26.
	(6, 4, 5)
	(– 7, 1, 8)
	(2, – 2, – 7)
	
[image: image148.wmf]®

--

®

--

-

AC

CB

2

5


	
[image: image149.wmf]®

--

AB


	
[image: image150.wmf]®

--

CB


	
[image: image151.wmf]®

--

AC


	AB
	3
	2

	2.27.
	(6, 5, – 4)
	(– 5, – 2, 2)
	(3, 3, 2)
	
[image: image152.wmf]®

--

®

--

-

CB

AB

3

6


	
[image: image153.wmf]®

--

AC


	
[image: image154.wmf]®

--

AC


	
[image: image155.wmf]®

--

CB


	BC
	1
	5

	2.28.
	(– 3, – 5, 6)
	(3, 5, – 4)
	(2, 6, 4)
	
[image: image156.wmf]®

--

®

--

-

BA

AC

5

4


	
[image: image157.wmf]®

--

CB


	
[image: image158.wmf]®

--

BA


	
[image: image159.wmf]®

--

AC


	BA
	4
	2

	2.29.
	(3, 5, 4)
	(4, 2, – 3)
	(– 2, 4, 7)
	
[image: image160.wmf]®

--

®

--

-

AC

BA

4

3


	
[image: image161.wmf]®

--

AB


	
[image: image162.wmf]®

--

BA


	
[image: image163.wmf]®

--

AC


	BA
	2
	5

	2.30.
	(4, 6, 7)
	(2, – 4, 1)
	(– 3, – 4, 2)
	
[image: image164.wmf]®

--

®

--

-

AC

AB

2

5


	
[image: image165.wmf]®

--

BC


	
[image: image166.wmf]®

--

BC


	
[image: image167.wmf]®

--

AB


	AB
	3
	4


	3.
	
[image: image168.wmf]a


	
[image: image169.wmf]b


	
[image: image170.wmf]c


	
[image: image171.wmf]1

d


	
[image: image172.wmf]2

d


	
[image: image173.wmf]3

d



	3.1.
	(5, 4, 1)
	(– 3, 5, 2)
	(2, – 1, 3)
	(1, –1, 1)
	(1, 0, – 54)
	(7, 23, 4)

	3.2.
	(2, – 1, 4)
	(– 3, 0, – 2)
	(4, 5, – 3)
	(0, 11, – 14)
	(– 1, 23, 12)
	(– 11, 21, 0)

	3.3.
	(– 1, 1, 2)
	(2, – 3, – 5)
	(– 6, 3, – 1)
	(– 2, – 7, 7)
	(28, – 19, – 7)
	(– 6, 8, 3)

	3.4.
	(1, 3, 4)
	(– 2, 5, 0)
	(3, – 2, – 4)
	(13, – 5, – 4)
	(1, 1, 1)
	(– 2, – 2, – 2)

	3.5.
	(1, – 1, 1)
	(– 5, – 3, 1)
	(2, – 1, 0)
	(28, 32, 11)
	(– 15, – 10, 5)
	(0, – 3, 15)

	3.6.
	(3, 1, 2)
	(– 7, – 2, –4)
	(– 4, 0, 3)
	(43, 1, 0)
	(– 9, – 2, 14)
	(16, 6, 15)

	3.7.
	(– 3, 0, 1)
	(2, 7, – 3)
	(– 4, 3, 5)
	(3, 16, – 14)
	(– 20, 0, 18)
	(– 16, 33, 13)

	3.8.
	(5, 1, 2)
	(– 2, 1, – 3)
	(4, – 3, 5)
	(15, – 15, 24)
	(– 22, 7, – 4)
	(– 2, 0, 0)

	3.9.
	(0, 2, – 3)
	(4, – 3, – 2)
	(– 5, – 4, 0)
	(12, 1, – 3)
	(– 19, – 5, – 4)
	(0, – 40, 27)

	3.10.
	(3, – 1, 2)
	(– 2, 3, 1)
	(4, – 5, – 3)
	(12, – 31, 1)
	(– 3, 2, – 3)
	(0, – 3, – 24)

	3.11.
	(5, 3, 1)
	(– 1, 2, – 3)
	(3, – 4, 2)
	(– 59, 10, – 6)
	(31, 0, – 2)
	(– 9, 34, – 20)

	3.12.
	(3, 1, – 3)
	(– 2, 4, 1)
	(1, – 2, 5)
	(1, 12, – 20)
	(17, 18, 19)
	(– 4, – 5, – 6)

	3.13.
	(6, 1, – 3)
	(– 3, 2, 1)
	(– 1, – 3, 4)
	(0, 1, 1)
	(52, – 21, – 8)
	(15, 6, – 17)

	3.14.
	(4, 2, 3)
	(– 3, 1, 8)
	(2, – 4, 5)
	(17, – 3, –1)
	(10, – 5, 0)
	(– 12, 14, – 31)

	3.15.
	(– 2, 1, 3)
	(3, – 6, 2)
	(– 5, – 3, –1)
	(– 6, – 9, – 38)
	(31, – 6, 22)
	(34, – 2, – 1)

	3.16.
	(1, 3, 6)
	(– 3, 4, – 5)
	(1, – 7, 2)
	(0, 106, – 1)
	(41, 12, – 8)
	(– 2, 17, 5)

	3.17.
	(7, 2, 1)
	(5, 1, – 2)
	(– 3, 4, 5)
	(26, 11, 1)
	(– 17, 1, – 5)
	(– 4, 3, 0)

	3.18.
	(3, 5, 4)
	(– 2, 7, – 5)
	(6, – 2, 1)
	(– 1, – 3, – 8)
	(– 4, 23, 14)
	(6, – 9, 22)

	3.19.
	(5, 3, 2)
	(2, – 5, 1)
	(– 7, 4, – 3)
	(10, 4, – 10)
	(36, 1, 5)
	(2, – 5, 7)

	3.20.
	(11, 1, 2)
	(– 3, 3, 4)
	(– 4, – 2, 7)
	(– 5, 11, – 15)
	(19, – 11, 0)
	(1, 0, 0)

	3.21.
	(9, 5, 3)
	(– 3, 2, 1)
	(4, – 7, 4)
	(4, – 5, 31)
	(43, 13, – 25)
	(– 10, – 13, 8)

	3.22.
	(7, 2, 1)
	(3, – 5, 6)
	(– 4, 3, –4)
	(– 9, – 2, 29)
	(– 6, 14, 13)
	(– 1, 18, – 16)

	3.23.
	(1, 2, 3)
	(– 5, 3, – 1)
	(– 6, 4, 5)
	(0, 0, 1)
	(– 4, 11, 20)
	(3, – 1, 17)

	3.24.
	(– 2, 5, 1)
	(3, 2, – 7)
	(4, – 3, 2)
	(– 4, 22, – 13)
	(– 8, 2, – 12)
	(7, – 24, 35)

	3.25.
	(3, 1, 2)
	(– 4, 3, – 1)
	(2, 3, 4)
	(11, 0, 44)
	(14, 14, 20)
	(– 3, 2, 22)

	3.26.
	(3, – 1, 2)
	(– 2, 4, 1)
	(4, – 5, – 1)
	(– 5, 11, 1)
	(– 7, 0, 1)
	(– 9, 36, – 21)

	3.27.
	(4, 5, 1)
	(1, 3, 1)
	(– 3, – 6, 7)
	(– 15, 63, – 14)
	(0, – 1, 1)
	(19, 33, 0)

	3.28.
	(1, – 3, 1)
	(– 2, – 4, 3)
	(0, – 2, 3)
	(3, 9, – 2)
	(– 8, – 10, 13)
	(15, – 10, 27)

	3.29.
	(5, 7, – 2)
	(– 3, 1, 3)
	(1, – 4, 6)
	(12, – 9, 5)
	(4, 0, 1)
	(14, 9, – 1)

	3.30.
	(– 1, 4, 3)
	(3, 2, – 4)
	(– 2, – 7, 1)
	(6, 20, – 3)
	(8, 0, – 1)
	(3, 2, – 2)
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	a)
	b)
	c)
	d)
	e)

	4.1.
	2i – 3j + k
	j + 4k
	5i + 2j – 3k
	a, 3b, c
	3a, 2c
	b, – 4c
	a, c
	a, 2b, 3c

	4.2.
	3i + 4j + k
	i – 2j + 7k
	3i – 6j + 21k
	5a, 2b, c
	4b, 2c
	a, c
	b, c
	2a, – 3b, c

	4.3.
	2i – 4j – 2k
	7i + 3j
	3i + 5j – 7k
	a, 2b, 3c
	3a, – 7b
	c, – 2a
	a, c
	3a, 2b, 3c

	4.4.
	– 7i + 2k
	2i – 6j + 4k
	i – 3j + 2k
	a, – 2b, – 7c
	4b, 3c
	2a, – 7c
	b, c
	2a, 4b

	4.5.
	– 4i + 2j – k
	3i + 5j – 2k
	j + 5k
	a, 6b, 3c
	2b, a
	a, – 4c
	a, b
	a, 6b, 3c

	4.6.
	3i – 2j + k
	2j – 3k
	– 3i + 2j – k
	a, – 3b, 2c
	5a, 3c
	– 2a, 4b
	a, c
	5a, 4b, 3c

	4.7.
	4i – j + 3k
	2i + 3j – 5k
	7i + 2j + 4k
	7a, – 4b, 2c
	3a, 5c
	2b, 4c
	b, c
	7a, 2b, 5c

	4.8.
	4i + 2j – 3k
	2i + k
	– 12i – 6j + 9k
	2a, 3b, c
	4a, 3b
	b, – 4c
	a, c
	2a, 3b, – 4c

	4.9.
	– i + 5k
	– 3i + 2j + 2k
	– 2i – 4j + k
	3a, – 4b, 2c
	7a, – 3c
	2b, 3a
	b, c
	7a, 2b, – 3c

	4.10.
	6i – 4j + 6k
	9i – 6j + 6k
	i – 8k
	2a, – 4b, 3c
	3b, – 9c
	3a, – 5c
	a, b
	3a, – 4b, – 9c

	4.11.
	5i – 3j + 4k
	2i – 4j – 2k
	3i + 5j – 7k
	a, – 4b, 2c
	– 2b, 4c
	– 3a, 6c
	b, c
	a, – 2b, 6c

	4.12.
	– 4i +3j – 7k
	4i + 6j – 2k
	6i + 9j – 3k
	– 2a, b, – 2c
	4b, 7c
	5a, – 3b
	b, c
	– 2a, 4b, 7c

	4.13.
	– 5i + 2j – 2k
	7i – 5k
	2i + 3j – 2k
	2a, –4b, 5c
	– 3b, 11c
	8a, – 6c
	a, c
	8a, – 3b, 11c

	4.14.
	– 4i – 6j + 2k
	2i + 3j – k
	– i + 5j – 3k
	5a, 7b, 2c
	– 4b, 11a
	3a, – 7c
	a, b
	3a, 7b, – 2c

	4.15.
	– 4i + 2j – 3k
	– 3j + 5k
	6i + 5j – 4k
	5a, – b, 3c 
	– 7a, 4c
	3a, 9b
	a, c
	3a, – 9b, 4c

	4.16.
	– 3i + 8j
	2i + 3j – 2k
	8i + 12j – 8k
	4a, – 6b, 5c
	– 7a, 9c
	3b, – 8c
	b, c
	4a, – 6b, 9c

	4.17.
	2i – 4j – 2k
	– 9i + 2k
	3i + 5j – 7k
	7a, 5b, – c
	– 5a, 4b
	3b, – 8c
	a, c
	7a, 5b, – c

	4.18.
	9i – 3j + k
	3i – 15j + 21k
	i – 5j + 7k
	2a, – 7b, 3c
	– 6a, 4c
	5b, 7a
	b, c
	2a, – 7b, 4c

	4.19.
	– 2i + 4j – 3k
	5i + j – 2k
	7i + 4j – k
	a, – 6b, 2c
	– 8b, 5c
	– 9a, 7c
	a, b
	a, – 6b, 5c

	4.20.
	– 9i + 4j – 5k
	i – 2j + 4k
	– 5i + 10j – 20k
	– 2a, 7b, 5c
	– 6b, 7c
	9a, 4c
	b, c
	– 2a, 7b, 4c

	4.21.
	2i – 7j + 5k
	– i +2j – 6k
	3i + 2j – 4k
	–3a, 6b, – c
	5b, 3c
	7a, – 4b
	b, c
	7a, –4b, 3c

	4.22.
	7i – 4j – 5k
	i – 11j + 3k
	5i + 5j + 3k
	3a, – 7b, 2c
	2b, 6c
	– 4a, – 5c
	a, c
	– 4a, 2b, 6c

	4.23.
	4i – 6j – 2k
	– 2i + 3j + k
	3i – 5j + 7k
	6a, 3b, 8c
	– 7b, 6a
	– 5a, 4c
	a, b
	– 5a, 3b, 4c

	4.24.
	3i – j + 2k
	– i + 5j – 4k
	6i – 2j + 4k
	4a, – 7b, – 2c
	6a, – 4c
	– 2a, 5b
	a, c
	6a, – 7b, – 2c

	4.25.
	– 3i – j – 5k
	2i – 4j + 8k
	3i + 7j – k
	2a, – b, 7c
	– 9a, 4c
	5b, – 6c
	b, c
	2a, 5b, – 6c

	4.26.
	– 3i + 2j + 7k
	i – 5k
	6i + 4j – k
	– 2a, b, 7c
	5a, – 2c
	3b, c
	a, c
	– 2a, 3b, 7c

	4.27.
	3i – j + 5k
	2i – 4j + 6k
	i – 2j + 3k
	– 3a, 4b, – 5c
	6b, 3c
	a, 4c
	b, c
	– 3a, 4b, – 5c

	4.28.
	4i – 5j – 4k
	2i – j
	2i + 4j – 3k
	a, 7b, – 2c
	– 5a, 4b
	8c, – 3a
	a, c
	– 3a, 4b, 8c

	4.29.
	– 9i + 4k
	2i – 4j + 6k
	3i – 6j + 9k
	3a, – 5b, – 4c
	6b, 2c
	– 2a, 8c
	b, c
	3a, 6b, – 4c

	4.30.
	5i – 6j – 4k
	4i + 8j – 7k
	3j – 4k
	5a, 3b, – 4c
	4b, a
	7a, – 2c
	a, b
	5a, 4b, – 2c


	5.
	A
	B
	C
	D
	грань
	сечение

	5.1.
	(3, 4, 5)
	(1, 2, 1)
	(– 2, – 3, 6)
	(3, – 6, – 3)
	ACD
	AB
	C
	D

	5.2.
	(– 7, – 5, 6)
	(– 2, 5, – 3)
	(3, – 2, 4)
	(1, 2, 2)
	BCD
	CD
	A
	B

	5.3.
	(1, 3, 1)
	(– 1, 4, 6)
	(– 2, – 3, 4)
	(3, 4, – 4)
	ACD
	BC
	A
	D

	5.4.
	(2, 4, 1)
	(– 3, –2, 4)
	(3, 5, – 2)
	(4, 2, – 3)
	ABD
	AC
	B
	D

	5.5.
	(– 5, – 3, –4)
	(1, 4, 6)
	(3, 2, – 2)
	(8, – 2, 4)
	ACD
	BC
	A
	D

	5.6.
	(3, 4, 2)
	(– 2, 3, – 5)
	(4, – 3, 6)
	(6, – 5, 3)
	ABD
	BD
	A
	C

	5.7.
	(– 4, 6, 3)
	(3, – 5, 1)
	(2, 6, – 4)
	(2, 4, – 5)
	ACD
	AD
	B
	C

	5.8.
	(7, 5, 8)
	(– 4, – 5, 3)
	(2, – 3, 5)
	(5, 1, – 4)
	BCD
	BC
	A
	C

	5.9.
	(3, – 2, 6)
	(– 6, – 2, 3)
	(1, 1, – 4)
	(4, 6, – 7)
	ABD
	BD
	A
	C

	5.10.
	(– 5, – 4, –3)
	(7, 3, – 1)
	(6, – 2, 0)
	(3, 2, – 7)
	BCD
	AD
	B
	C

	5.11.
	(3, – 5,  – 2)
	(– 4, 2, 3)
	(1, 5, 7)
	(– 2, – 4, 5)
	ACD
	BD
	A
	C

	5.12.
	(7,  4,  9)
	(1, – 2, – 3)
	(– 5, – 3, 0)
	(1, – 3, 4)
	ABD
	AB
	C
	D

	5.13.
	(– 4, – 7, –3)
	(– 4, – 5, 7)
	(2, – 3, 3)
	(3, 2, 1)
	BCD
	BC
	A
	D

	5.14.
	(– 4, – 5, –3)
	(3, 1, 2)
	(5, 7, – 6)
	(6, – 1, 5)
	ACD
	BC
	A
	D

	5.15.
	(5, 2, 4)
	(– 3, 5, – 7)
	(1, – 5, 8)
	(9, –3, 5)
	ABD
	BD
	A
	C

	5.16.
	(– 6, 4, 5)
	(5, – 7, 3)
	(4, 2, – 8)
	(2, 8, – 3)
	ACD
	AD
	B
	C

	5.17.
	(5, 3, 6)
	(– 3, – 4, 4)
	(5, – 6, 8)
	(4, 0, – 3)
	BCD
	BC
	A
	D

	5.18.
	(5, – 4, 4)
	(– 4, – 6, 5)
	(3, 2, – 7)
	(6, 2, – 9)
	ABD
	BD
	A
	C

	5.19.
	(– 7, – 6, –5)
	(5, 1, – 3)
	(8, – 4, 0)
	(3, 4, – 7)
	BCD
	AD
	B
	C

	5.20.
	(7, – 1, – 2)
	(1, 7, 8)
	(3, 7, 9)
	(– 3, – 5, 2)
	ACD
	BD
	A
	C

	5.21.
	(5, 2, 7)
	(7, – 6, – 9)
	(– 7, – 6, 3)
	(1, – 5, 2)
	ABD
	AB
	C
	D

	5.22.
	(– 2, – 5, –1)
	(– 6, – 7, 9)
	(4, – 5, 1)
	(2, 1, 4)
	BCD
	BC
	A
	D

	5.23.
	(– 6, – 3, –5)
	(5, 1, 7)
	(3, 5, – 1)
	(4, – 2, 9)
	ACD
	BC
	A
	D

	5.24.
	(7, 4, 2)
	(– 5, 3, – 9)
	(1, – 5, 3)
	(7, – 9, 1)
	ABD
	BD
	A
	C

	5.25.
	(– 8, 2, 7)
	(3, – 5, 9)
	(2, 4, – 6)
	(4, 6, – 5)
	ACD
	AD
	B
	C

	5.26.
	(4, 3, 1)
	(2, 7, 5)
	(– 4, – 2, 4)
	(2, – 3, – 5)
	ACD
	AB
	C
	D

	5.27.
	(– 9, – 7, 4)
	(– 4, 3, – 1)
	(5, – 4, 2)
	(3, 4, 4)
	BCD
	CD
	A
	B

	5.28.
	(3, 5, 3)
	(– 3, 2, 8)
	(– 3, – 2, 6)
	(7, 8, – 2)
	ACD
	BD
	A
	C

	5.29.
	(4, 2, 3)
	(– 5, – 4, 2)
	(5, 7, – 4)
	(6, 4, – 7)
	ABD
	AD
	B
	C

	5.30.
	(– 4, – 2,  – 3)
	(2, 5, 7)
	(6, 3, – 1)
	(6, – 4, 1)
	ACD
	BC
	A
	D


	6.
	a
	b
	c
	d
	λ
	ξ

	6.1.
	– i + 3j + 2k
	2i – 3j + k
	j + 4k
	5i + 2j – 3k
	– 2
	⅓

	6.2.
	3i + j + 3k
	3i + 4j + k
	i – 2j + 7k
	3i – 6j +21k
	3
	2

	6.3.
	i – 3j – 2k
	2i – 4j – 2k
	7i + 3j
	3i + 5j – 7k
	2
	3

	6.4.
	+ 7i – 2k
	– 7i + 2k
	2i – 6j + 4k
	i – 3j + 2k
	– 1
	½

	6.5.
	– 4i – j + 2k
	– 4i +2j – k
	3i + 5j – 2k
	j + 5k
	2
	– 3

	6.6.
	– i + 3j – 2k
	3i – 2j + k
	2j – 3k
	– 3i +2j – k
	3
	– 4

	6.7.
	– 2i – j – k
	4i – j + 3k
	2i + 3j – 5k
	7i + 2j + 4k
	½
	– 3

	6.8.
	3i – 3j – k
	4i + 2j – 3k
	2i + k
	– 12i – 6j + 9k
	1
	– 2

	6.9.
	– 7i + 3j
	– i + 5k
	– 3i + 2j + 2k
	– 2i – 4j + k
	– 1
	2

	6.10.
	i – j – k
	6i – 4j + 6k
	9i – 6j + 6k
	i – 8k
	2
	– ½

	6.11.
	5i – j – 2k
	5i – 3j + 4k
	2i – 4j – 2k
	3i + 5j – 7k
	3
	– ⅓

	6.12.
	2i +2j – 2k
	– 4i +3j – 7k
	4i + 6j – 2k
	6i + 9j – 3k
	– ½
	3

	6.13.
	2i + j + k
	– 5i + 2j – 2k
	7i – 5k
	2i + 3j – 2k
	2
	– 3

	6.14.
	– 2i + 2j – k
	– 4i – 6j + 2k
	2i + 3j – k
	– i + 5j – 3k
	– 3
	4

	6.15.
	4i + j – 2k
	– 4i + 2j – 3k
	– 3j + 5k
	6i + 5j – 4k
	– 3
	2

	6.16.
	5i – 4k
	– 3i + 8j
	2i + 3j – 2k
	8i + 12j – 8k
	– 3
	½

	6.17.
	i – j + 7k
	2i – 4j – 2k
	– 9i + 2k
	3i + 5j – 7k
	2
	3

	6.18.
	3i – j – k
	9i – 3j + k
	3i – 15j + 21k
	i – 5j + 7k
	½
	– ½

	6.19.
	– i – 2j + 4k
	– 2i + 4j – 3k
	5i + j – 2k
	7i + 4j – k
	2
	– 5

	6.20.
	– 2i + 4j + k
	– 9i +4j – 5k
	i – 2j + 4k
	– 5i + 10j – 20k
	4
	5

	6.21.
	2i – j – k
	2i – 7j +5k
	– i +2j – 6k
	3i + 2j – 4k
	– 2
	5

	6.22.
	– i + j + 7k
	7i – 4j – 5k
	i – 11j + 3k
	5i + 5j + 3k
	1
	2

	6.23.
	3i + j + 2k
	4i – 6j – 2k
	– 2i + 3j + k
	3i – 5j +7k
	3
	2

	6.24.
	3i + 4j
	3i – j + 2k
	– i +5j – 4k
	6i – 2j + 4k
	– 3
	4

	6.25.
	– 3i + 4k
	– 3i – j – 5k
	2i – 4j + 8k
	3i + 7j – k
	2
	– 3

	6.26.
	– 3i + 2j + 7k
	– 3i + 2j + 7k
	i – 5k
	6i + 4j – k
	– 2
	3

	6.27.
	i + j + k
	3i – j + 5k
	2i – 4j + 6k
	i – 2j + 3k
	2
	3

	6.28.
	j – 3k
	4i – 5j – 4k
	2i – j
	2i + 4j – 3k
	3
	– 2

	6.29.
	4k
	– 9i + 4k
	2i – 4j + 6k
	3i – 6j + 9k
	– 2
	– ½

	6.30.
	7i + 2j – 3k
	5i – 6j – 4k
	4i +8j – 7k
	3j – 4k
	2
	– ½


* результат округлять до 0.01
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