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Âàðèàíò - 1

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 2 6 −3
−6 5 18 −9
4 −4 −9 6
4 −4 −12 9

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −3 2 3 3
−4 −5 4 6 6
4 6 −6 −6 −6
−4 −6 4 9 6
−4 −6 4 6 3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−1 3 3
−1 1 0
0 1 0


, B =




0 2 0
−1 −1 3
3 2 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 4 3
−1 4 1
−1 −1 1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 2 −1
2 1 4
−3 2 1


 ·




x1

x2

x3


 =



−9
3
−1


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 4
2 −2

)
·
(

x11 x12

x21 x22

)
·
(

1 1
1 −3

)
=

(−8 −20
4 4

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




2 1 −1 0 2 2
4 1 −1 0 1 −1
9 3 −2 0 3 −2
1 1 2 0 −2 −7
38 12 −12 0 17 3



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


10 2 0 0 2
5 1 0 0 1
−1 1 0 0 −1
11 1 0 0 3
46 8 0 0 10







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



4 −10 −10 4 −108
−1 3 3 −1 31
−1 1 1 −1 15







x1

x2

x3

x4

x5




=




0
0
0


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 5x2 + 6y2 + 6z2 + 8xy + 8xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2 + 3y2 + 1z2 + 24xy + 36xz + 12yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 −2 −2
−2 3 −1
3 2 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 7x + 2 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 4
1 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 3 −3
−2 −2 3
2 0 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 −1
6 −3

)

è B =

(
3 5
−30 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 + 2x + 12

x3 − 8
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3− 2i −2− 4i
−5 + 2i −3 + 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (5 + 0i)z − 5− 7i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -1. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2− 4i è 4 + 4i.
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Âàðèàíò - 2

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 3 −6 −6
−9 12 −18 −18
9 −9 21 18
3 −3 6 8

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −2 −3 −3 6
2 0 3 3 −6
−6 −6 −12 −9 18
4 4 6 9 −12
6 6 9 9 −15

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 −1
4 1

)
, B =

(−1 3
1 2

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−3 −3 1
−2 −2 2
−1 −3 1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−2 −3 −1
−3 −1 −2
2 −2 3


 ·




x1

x2

x3


 =




13
13
−5


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 3
−3 1

)
·
(

x11 x12

x21 x22

)
·
(

1 −3
−2 −2

)
=

(
3 7
−25 11

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




8 0 −2 0 2 8
6 0 3 0 3 6
−8 0 2 0 −2 −8
4 0 −1 0 1 4
−14 0 8 0 −2 −14



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


8 0 2 0 3
5 0 3 0 1
5 0 −1 0 3
7 0 1 0 3
6 0 −4 0 5







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−57 −11 −6 −10 −123
17 3 1 3 45
6 2 3 1 −12







x1

x2

x3

x4

x5




=




2
23
−71


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 + 5y2 + 2z2 + 6xy + 4xz + 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 3y2 − 1z2 − 4xy + 24xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −2 2
1 1 1
2 −1 2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 1x− 22 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −2
−1 −5

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 0 −3
−2 4 −3
−1 1 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 3
3 4

)

è B =

(
t −1
−1 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−3x2 + 17x− 68

x3 + 64
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

5− 5i −4− 2i
−1− 5i 6− 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (6 + 1i)z + 0 + 6i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 0. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −3 + i è −4− 5i.
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Âàðèàíò - 3

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

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

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −2 −1 3 −4
2 −1 −1 3 −4
−2 2 2 −3 4
−6 6 3 −6 12
−2 2 1 −3 2

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 1 −2
−3 −2 −1

)
, B =



−1 −3
1 −3
1 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 4 1
4 0 4
−1 −1 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 0 −1
−2 1 3
−3 2 3


 ·




x1

x2

x3


 =




1
11
17


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 −1
−3 −2

)
·
(

x11 x12

x21 x22

)
·
(

3 3
−1 3

)
=

(
22 −30
35 −33

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




5 −2 0 1 0 9
8 −2 0 2 0 12
−9 3 0 −2 0 −15
3 3 0 2 0 −3
−49 4 0 −15 0 −57



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


2 −1 1 0 0
11 2 3 0 0
9 3 2 0 0
5 −1 2 0 0
61 4 19 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−9 −1 3 1 −39
−1 2 2 3 44
8 3 −1 2 83







x1

x2

x3

x4

x5




=




20
13
−7


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 5x2 + 6y2 + 7z2 + 10xy + 6xz + 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 − 1y2 − 1z2 − 24xy − 8xz − 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 4 4
2 −2 1
3 −2 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−5 5
1 −1

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 −1 −1
−1 2 4
−1 3 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 5
5 2

)

è B =

(
2 t
−10 6

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
4x2 + 1x + 8

x4 − 16
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3− 5i −4 + 7i
−4 + 5i −3 + 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (14 + 2i)z + 57 + 14i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 7. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + 3i è −5− 2i.
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Âàðèàíò - 4

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 −6 −9 3
6 21 27 −9
−6 −18 −24 9
4 12 18 −3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −6 −4 1 2
−2 14 8 −2 −4
−1 6 2 −1 −2
2 −12 −8 3 4
3 −18 −12 3 5

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−1 −1 −1
2 2 3
2 0 1


, B =




2 0 −1
−2 2 2
2 1 1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 0 −1
0 2 −2
−2 −3 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 −3 0
0 1 −2
4 −3 2


 ·




x1

x2

x3


 =



−4
10
−2


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
0 −3
3 −3

)
·
(

x11 x12

x21 x22

)
·
(

1 −2
−1 −4

)
=

(−6 −6
9 18

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




1 0 −2 0 1 5
−5 0 1 0 1 −4
−5 0 −2 0 3 3
−7 0 −1 0 3 0
−8 0 10 0 −4 −26



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


8 0 −1 0 3
4 0 1 0 1
5 0 −1 0 2
0 0 3 0 −1
34 0 −5 0 13







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



10 −4 0 2 42
7 −1 3 1 −15
−3 3 3 −1 −57







x1

x2

x3

x4

x5




=



−2
−6
−4


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 5x2 + 6y2 + 7z2 + 10xy + 10xz + 12yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 1y2− 1z2 + 4xy + 4xz− 12yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 1 1
4 −2 2
0 −3 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 −5
−4 4

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




3 0 2
2 1 2
−1 −1 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 2
−3 1

)

è B =

(−1 2
t 1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 − 17x + 16

x4 − 16x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−2 + 3i −2 + 7i
3 + i 7− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (0− 6i)z − 9 + 2i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -2. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 5 + 3i è 3− i.
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Âàðèàíò - 5

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

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

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −6 −1 6 6
2 −15 −2 12 12
−2 12 3 −12 −12
2 −12 −2 14 12
−3 18 3 −18 −21

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 −1
−2 4

)
, B =

(
3 2
1 −2

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−3 1 −3
3 4 2
2 0 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 4 3
−2 2 2
1 4 −3


 ·




x1

x2

x3


 =



−4
−2
−2


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 −1
−2 4

)
·
(

x11 x12

x21 x22

)
·
(

0 −1
−2 −1

)
=

(
22 12
−8 12

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−4 −1 0 0 1 5
−3 3 0 0 2 −5
−3 3 0 0 2 −5
4 1 0 0 −1 −5
−18 −12 0 0 2 40



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


10 1 1 2 0
1 3 −1 −1 0
5 1 3 −1 0
21 3 3 3 0
91 22 16 5 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



9 0 0 3 0
3 1 1 2 −5
−6 1 1 −1 −5







x1

x2

x3

x4

x5




=



−5
1
6


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 4y2 − 5z2 + 2xy + 6xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 − 1y2 − 2z2 − 16xy − 12xz − 24yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 4 −1
−2 −2 −1
0 −2 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 9x + 38 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−4 3
−6 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




3 3 4
0 3 −1
3 1 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 5
4 5

)

è B =

(
5 5
4 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
0x2 + 11x− 16

x4 + 16x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−4 + 2i 6− i
−4− 2i 3 + 7i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−3 + 10i)z − 34− 8i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1 + 2i è −4 + i.
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Âàðèàíò - 6

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 −3 −3 3
9 −10 −9 9
−6 6 3 −6
−9 9 9 −12

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −1 2 −3 −6
−6 4 −6 9 18
6 −3 8 −9 −18
−6 3 −6 8 18
−2 1 −2 3 9

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 −2 3
0 −2 −3

)
, B =




1 0
3 −2
−2 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 0 −1
2 3 −3
−3 −2 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 3 −1
1 3 1
0 1 4


 ·




x1

x2

x3


 =



−16
−11
−10


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
0 −2
−1 −2

)
·
(

x11 x12

x21 x22

)
·
(−2 −2
−4 1

)
=

(
48 8
40 15

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−12 3 −2 −2 0 −17
−6 2 2 −2 0 −6
−3 3 −1 2 0 −7
3 −1 3 −1 0 7
12 −1 −12 11 0 1



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


8 0 −1 2 −1
−8 0 2 −1 3
1 0 2 2 3
−3 0 3 1 3
−5 0 11 7 15







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



3 1 −1 0 23
−3 2 2 1 4
0 3 1 1 27







x1

x2

x3

x4

x5




=




9
2
7


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −1x2 − 1y2 + 4z2 + 4xy − 4xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 1y2 − 1z2 − 12xy + 4xz − 4yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−3 −2 −3
−1 2 0
1 0 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 2x− 27 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 3
1 −4

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 4 −1
1 0 3
−3 3 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
5 1
−1 2

)

è B =

(
t 3
−3 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
6x2 − 3x− 20

x4 − 6x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
6 + i 7 + 6i
1 + 2i −3− 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (9 + 4i)z + 23 + 27i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 5. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2− 3i è 5 + 4i.
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Âàðèàíò - 7

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 6 −6 4
3 −15 18 −12
3 −18 21 −12
−1 6 −6 6

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −3 −3 6 −1
−6 6 9 −18 3
2 −3 −2 6 −1
−4 6 6 −15 2
−6 9 9 −18 4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




2 1 1
3 3 0
−2 2 2


, B =




0 0 1
−1 1 −2
2 −1 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−3 −1 3
2 0 1
3 0 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−2 2 0
3 1 0
3 3 1


 ·




x1

x2

x3


 =



−2
7
13


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
1 1
−1 1

)
·
(

x11 x12

x21 x22

)
·
(

0 −4
2 −4

)
=

(
12 −28
0 12

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




7 −2 2 0 −1 6
−1 3 2 0 1 0
4 1 2 0 2 6
−3 2 −1 0 3 0
−4 −9 −10 0 −2 −6



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


4 0 −1 1 0
6 0 3 3 0
−4 0 1 −1 0
5 0 1 2 0
−19 0 −2 −7 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−22 1 7 −4 −129
14 3 −1 2 17
−4 2 3 −1 −56







x1

x2

x3

x4

x5




=



−8
21
−37


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 5y2 − 4z2 + 0xy + 0xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 3y2 + 2z2 + 4xy + 24xz + 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 2 −2
3 −1 2
2 −3 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
3 −6
−4 −5

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




3 4 0
−3 1 3
−3 4 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 5
5 1

)

è B =

(−2 t
10 2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
9x2 + 9x− 152

x4 − 32x2 + 256
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
2 + 3i −2 + 4i
3− 5i −4 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (11− 3i)z + 38− 27i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 7. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −5− 4i è −1− 2i.
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Âàðèàíò - 8

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 −6 6 −6
4 −9 12 −12
6 −18 21 −18
4 −12 12 −14

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

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

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
3 2
−1 −1

)
, B =

(−2 3
−3 −3

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 2 0
−3 −1 3
−3 −2 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 2 3
2 −2 4
3 −1 4


 ·




x1

x2

x3


 =



−15
4
4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 −3
−2 3

)
·
(

x11 x12

x21 x22

)
·
(−1 0

1 −2

)
=

(
14 −4
−17 28

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




12 −2 −2 0 0 12
−3 2 −1 0 0 −3
−6 3 −1 0 0 −6
0 2 −2 0 0 0
42 −18 4 0 0 42



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


10 2 −1 3 0
8 2 −1 1 0
5 3 3 −1 0
9 3 1 1 0
33 13 5 −1 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−15 −2 −5 −2 −12
13 2 3 2 36
11 2 1 2 60







x1

x2

x3

x4

x5




=




18
18
−18


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 2y2 − 4z2 − 6xy + 10xz − 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 1y2 + 1z2 − 12xy− 4xz + 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−2 −1 0
2 3 3
0 −3 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−3 1
3 −3

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




0 1 −3
2 −2 −3
−2 3 2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
6 4
−1 2

)

è B =

(
0 −4
t 4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
4x2 − 27x + 64

x3 − 8x2 + 16x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
2− 5i 4− 4i
1 + 3i 4 + 7i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (6− 2i)z + 20− 22i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 3 + 3i è −1 + i.
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Âàðèàíò - 9

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 6 4 4
−1 −4 −4 −4
3 18 10 12
−1 −6 −4 −2

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −2 −3 −6 −1
6 6 6 12 2
−9 −6 −6 −18 −3
−6 −4 −6 −10 −2
3 2 3 6 0

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−1 −1 2
−1 1 3

)
, B =



−3 3
−1 1
−2 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 0 2
2 1 0
0 3 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 0 0
3 3 −1
−1 0 −3


 ·




x1

x2

x3


 =




12
19
−9


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 −1
1 2

)
·
(

x11 x12

x21 x22

)
·
(

3 −2
−3 −4

)
=

(−30 26
42 −4

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−7 −2 1 0 0 −3
11 3 −2 0 0 5
−4 −2 −2 0 0 0
5 2 1 0 0 1
52 15 −7 0 0 22



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


5 −1 0 2 1
9 1 0 1 3
7 −1 0 2 2
7 1 0 1 2
13 −1 0 5 2







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−3 0 1 0 2
5 −1 −1 1 5
−8 1 2 −1 −3







x1

x2

x3

x4

x5




=



−10
5
−5


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 5y2 − 5z2 − 6xy + 2xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 2y2 + 2z2 − 12xy + 8xz + 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




2 −3 3
3 4 2
0 −3 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 10x− 6 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 5
6 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 3 2
3 1 1
−3 0 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 3
1 2

)

è B =

(−1 3
1 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
0x2 − 32x− 65

x3 − 125
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−1− 5i −2− 3i
6− 4i −5− 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (8 + 4i)z + 13 + 16i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 5 + 4i è −1 + i.
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Âàðèàíò - 10

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 3 9 1
−4 −3 −18 −2
−4 −6 −21 −2
4 6 18 1

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 2 −4 −3 9
4 5 −8 −6 18
6 6 −14 −9 27
6 6 −12 −10 27
2 2 −4 −3 6

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




1 −1 0
3 3 −1
1 0 2


, B =




1 −1 3
0 2 0
2 −2 2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 −1 1
2 −3 0
−3 −2 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 0 −2
−1 2 4
−3 2 2


 ·




x1

x2

x3


 =




4
0
6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 −1
−2 −3

)
·
(

x11 x12

x21 x22

)
·
(

2 −3
−3 0

)
=

(
26 −3
22 3

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




10 3 0 2 0 −7
−8 −2 0 −2 0 4
4 1 0 1 0 −2
4 1 0 1 0 −2
−8 −1 0 −3 0 0



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−1 0 2 0 1
−1 0 3 0 2
1 0 1 0 2
1 0 1 0 2
2 0 9 0 11







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−12 6 0 −9 9
6 1 1 2 22
2 3 1 −1 25







x1

x2

x3

x4

x5




=




11
6
15


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 5y2 + 7z2 + 6xy + 8xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2− 1y2 + 3z2 + 8xy− 8xz + 12yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 2 3
−3 0 2
−1 0 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 4x− 18 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −6
−1 −6

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 0 −1
−2 4 1
0 3 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−3 3
0 −1

)

è B =

(
t 3
0 1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−3x2 + 0x− 9

x3 + 27
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−4− 3i 3− 4i
2 + 4i −3 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (13 + 2i)z + 45 + 11i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -1. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1 + 3i è −5 + 5i.
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Âàðèàíò - 11

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 3 2 2
1 −6 −2 −2
−3 9 8 6
−1 3 2 1

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 1 6 −3 −2
−6 −1 −12 6 4
3 1 4 −3 −2
−6 −2 −12 7 4
−3 −1 −6 3 4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−1 −1
0 1

)
, B =

(
2 1
−2 4

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 −2 −1
−1 3 0
4 0 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 −1 1
1 −3 −1
2 −2 2


 ·




x1

x2

x3


 =




0
−15
−6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 1
4 4

)
·
(

x11 x12

x21 x22

)
·
(

3 1
−3 −2

)
=

(
15 6
12 −8

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




7 −2 −2 1 −2 −17
−1 1 −2 2 −1 −9
−1 −2 1 1 3 −1
−7 2 3 −2 2 22
13 3 −11 5 −13 −54



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


16 2 0 3 3
8 2 0 1 1
2 −1 0 3 −1
4 2 0 −1 1
26 7 0 0 6







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



17 −7 −8 0 −9
−5 3 3 1 19
2 2 1 3 48







x1

x2

x3

x4

x5




=




14
1
11


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 5y2 − 2z2 − 4xy + 6xz + 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2 + 3y2 − 2z2 + 12xy + 24xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 2 4
1 1 0
1 −3 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
6 1
−4 3

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 2 −1
−3 4 −1
0 −1 2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −4
2 5

)

è B =

(−2 t
1 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
8x2 − 7x + 54

x4 − 81
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−1 + 2i 5 + 2i
−5 + 6i 4 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (13 + 5i)z + 48 + 29i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 7. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4− 5i è 3 + i.
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Âàðèàíò - 12

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 6 −6 6
−2 −15 12 −12
3 18 −20 18
−3 −18 18 −15

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 6 4 −9 −6
1 8 4 −9 −6
−2 −12 −10 18 12
2 12 8 −15 −12
3 18 12 −27 −21

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−2 0 −1
3 −2 −3

)
, B =



−1 −3
−2 −3
−2 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 2 3
−1 −2 −1
4 0 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 −1 −1
−2 −2 2
−3 −3 −2


 ·




x1

x2

x3


 =




0
−4
9


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 0
−2 −2

)
·
(

x11 x12

x21 x22

)
·
(

3 0
3 −4

)
=

(−48 48
18 −8

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−3 −1 0 2 2 −3
−10 1 0 3 1 −1
2 −2 0 1 2 −3
2 −1 0 −1 3 −9
11 −6 0 2 3 −1



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 0 0 2 1
0 0 0 −1 1
0 0 0 1 −1
8 0 0 3 1
20 0 0 3 7







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



4 −4 −4 −4 −20
1 −1 −1 −1 −5
−3 3 3 3 15







x1

x2

x3

x4

x5




=




6
−2
−8


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 + 2y2 − 5z2 + 4xy + 4xz + 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 1y2 + 2z2 + 16xy + 4xz + 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−3 1 −3
4 −1 1
−1 3 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
5 −4
3 −4

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 1 4
4 −1 0
3 4 2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
5 −2
6 6

)

è B =

(
2 8
t −2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−3x2 + 13x + 9

x4 − 9x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

1 + 5i 5 + 7i
−4 + 5i 1− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (5− 6i)z − 5− 5i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -1. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 4− 2i è −2− 4i.
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Âàðèàíò - 13

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 2 −1 1
3 0 1 −1
−9 6 −4 3
9 −6 3 −2

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 2 6 3 −6
−6 −5 −18 −9 18
4 4 14 6 −12
6 6 18 6 −18
2 2 6 3 −4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
2 4
1 3

)
, B =

(
1 −3
2 1

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 −1 0
4 0 2
−2 1 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 1 2
−1 1 0
4 1 3


 ·




x1

x2

x3


 =



−3
3
2


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 −1
4 4

)
·
(

x11 x12

x21 x22

)
·
(−2 1
−3 −2

)
=

(−33 −8
32 12

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




13 −1 2 0 2 1
8 −1 1 0 1 2
−2 1 2 0 −1 −11
−14 3 −1 0 −1 −8
1 4 8 0 −1 −38



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 2 2 0 0
1 3 −1 0 0
7 1 3 0 0
5 −1 3 0 0
12 8 2 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



16 2 −4 6 −16
−1 1 1 3 1
5 1 −1 3 −5







x1

x2

x3

x4

x5




=




14
10
32


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 2x2 + 5y2 + 5z2 + 6xy + 4xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 3y2 − 2z2 + 16xy + 36xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −2 4
3 −2 4
4 3 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 2x + 10 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
2 6
−3 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 4 −3
4 0 3
0 −1 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
3 4
6 −1

)

è B =

(
6 −2
−3 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 + 9x + 50

x4 + 25x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
1 + 7i 1 + 3i
5 + i −3− 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (9 + 4i)z + 23 + 9i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 6. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −3− 4i è −5− 5i.
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Âàðèàíò - 14

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 −2 −2 −6
2 −5 −4 −12
3 −6 −7 −18
−1 2 2 3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −9 −4 −1 3
−9 −30 −12 −3 9
3 9 2 1 −3
−9 −27 −12 −4 9
−3 −9 −4 −1 2

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 −1 3
3 1 0

)
, B =




2 3
−3 −3
−2 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 −1 −2
3 2 3
1 0 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 −3 −2
3 1 3
−2 −3 −1


 ·




x1

x2

x3


 =




17
7
−9


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 4
−3 −1

)
·
(

x11 x12

x21 x22

)
·
(

0 −1
−2 −4

)
=

(−24 −52
6 26

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




3 1 −1 0 0 −1
−1 −1 −1 0 0 −3
1 1 1 0 0 3
−4 −1 2 0 0 3
2 4 6 0 0 16



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−2 −1 0 −1 0
8 1 0 3 0
−4 1 0 −1 0
−2 −1 0 −1 0
−16 −8 0 −8 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−27 −1 9 1 61
1 1 −1 1 −33
−12 1 3 2 −19







x1

x2

x3

x4

x5




=



−16
7
−53


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −1x2 + 1y2 + 1z2 − 10xy + 4xz − 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 2y2 + 2z2 + 12xy + 24xz + 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




2 4 1
−1 −2 3
−3 −3 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 9x + 28 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 2
−5 6

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




3 4 −2
4 −1 −2
−2 3 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 −3
−4 −3

)

è B =

(
t 6
8 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
7x2 − 37x + 15

x4 − 9x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5 + 6i −4 + 5i
6 + 4i 7 + 7i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−2 + 2i)z + 35 + 10i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4− i è 4 + 4i.
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Âàðèàíò - 15

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 −3 6 −3
−2 4 −6 3
−6 9 −16 9
−2 3 −6 2

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −2 3 6 2
−2 5 −6 −12 −4
2 −4 3 12 4
1 −2 3 3 2
1 −2 3 6 1

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




1 1 −2
1 −2 −2
2 0 0


, B =



−2 0 −2
0 0 3
0 −2 1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 1 1
0 −3 1
2 3 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 −1 3
2 1 2
1 2 4


 ·




x1

x2

x3


 =




12
9
21


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 2
−3 0

)
·
(

x11 x12

x21 x22

)
·
(−4 −4
−2 2

)
=

(
18 6
−18 −54

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 −2 0 0 −2 −8
0 2 0 0 2 8
0 2 0 0 2 8
10 3 0 0 −2 2
−30 −13 0 0 2 −22



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


0 −1 0 1 0
2 1 0 1 0
2 −1 0 3 0
4 1 0 3 0
2 −4 0 6 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



0 2 0 −2 −4
2 −1 −1 1 −7
−6 1 3 −1 25







x1

x2

x3

x4

x5




=



−13
3
4


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 6z2 + 12xy + 6xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 2y2 + 1z2 + 8xy + 8xz + 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−3 4 −1
−1 3 0
1 0 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 −1
−6 −1

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




3 0 −3
−3 1 0
−2 4 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
3 2
−3 −3

)

è B =

(
4 t
−2 1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−1x2 + 14x− 5

x4 − 50x2 + 625
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

5− 5i 3− 3i
−5− 3i −4 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−5 + 4i)z + 5 + 5i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 0. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −5 + 2i è 3− 2i.
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Âàðèàíò - 16

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 3 −2 −6
−1 −2 2 6
−2 −6 3 12
2 6 −4 −14

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −3 2 6 4
6 8 −6 −18 −12
4 6 −5 −12 −8
−4 −6 4 10 8
−6 −9 6 18 14

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 0
2 −1

)
, B =

(
0 2
−2 0

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 1 −3
−3 4 4
2 −3 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 −2 4
−3 −3 −2
−1 4 −1


 ·




x1

x2

x3


 =




12
−18
3


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 −2
3 0

)
·
(

x11 x12

x21 x22

)
·
(

3 −2
0 −3

)
=

(−6 19
0 −9

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




7 −1 1 −1 0 −3
4 2 3 −2 0 3
−7 1 −1 1 0 3
−19 3 −2 3 0 10
70 −16 3 −8 0 −45



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 0 3 0 3
2 0 1 0 1
1 0 1 0 2
8 0 3 0 1
13 0 7 0 8







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



35 5 4 7 213
7 1 2 1 17
14 2 1 3 98







x1

x2

x3

x4

x5




=




26
10
62


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 4x2 + 4y2 + 7z2 + 6xy + 10xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 1y2 − 2z2 − 8xy + 4xz − 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 3 −2
3 3 −3
0 3 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−4 5
3 −5

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 4 0
2 0 −2
4 −2 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 6
3 3

)

è B =

(
6 −12
t 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 + 1x− 18

x3 − 6x2 + 9x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

1− 5i −2− 3i
−2− 5i 7 + 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (5− 1i)z − 4 + 8i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -2. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −5 + 5i è 4− i.
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Âàðèàíò - 17

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 −2 −3 −3
−6 3 6 6
6 −4 −3 −6
6 −4 −6 −5

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 2 −6 2 −2
4 6 −12 4 −4
−2 −2 4 −2 2
2 2 −6 0 −2
−4 −4 12 −4 5

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−1 −2 2
0 −1 −1

)
, B =




0 2
2 2
−2 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 3 1
−2 −1 1
−2 4 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 0 4
−3 2 −2
−1 −1 −2


 ·




x1

x2

x3


 =



−7
9
6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 −1
4 3

)
·
(

x11 x12

x21 x22

)
·
(−1 −4
−3 3

)
=

(
8 32
6 −51

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




6 3 0 0 3 −12
−1 −1 0 0 −2 7
6 3 0 0 3 −12
0 1 0 0 3 −10
−2 1 0 0 5 −16



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


3 −1 1 0 2
7 1 2 0 −1
0 2 −1 0 −1
11 2 2 0 1
52 6 12 0 4







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−1 −1 2 0 −15
7 1 3 −1 15
8 2 1 −1 30







x1

x2

x3

x4

x5




=




12
7
−5


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 5y2 − 5z2 − 4xy + 6xz − 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 − 2y2 − 1z2 − 16xy − 24xz − 4yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 0 1
3 −1 1
1 4 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 5x + 2 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
2 4
1 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 −3 −1
4 4 −3
2 −1 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 −1
−4 −2

)

è B =

(
3 1
4 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
1x2 + 17x + 10

x3 − 8
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

2 + 5i 1 + 2i
−2− 5i −2− 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−3 + 7i)z − 16 + 7i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 1 + 2i è −3− 2i.
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Âàðèàíò - 18

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 6 6 −3
−3 −21 −18 9
3 18 21 −9
−2 −12 −12 3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 2 −9 −6 −6
2 0 −9 −6 −6
−4 −4 21 12 12
6 6 −27 −21 −18
4 4 −18 −12 −15

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−2 2 0
1 0 0
1 −2 −2


, B =




1 3 −2
1 −2 3
3 1 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 2 −1
2 1 −1
2 3 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 −3 2
−1 −2 4
−2 −3 3


 ·




x1

x2

x3


 =




11
6
4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 3
−1 3

)
·
(

x11 x12

x21 x22

)
·
(−1 2
−1 −3

)
=

(
13 34
8 −31

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−4 0 1 0 3 −9
−6 0 −2 0 1 4
8 0 2 0 −2 −2
6 0 1 0 −2 1
−2 0 4 0 5 −22



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


1 0 2 −1 2
1 0 2 −1 2
−2 0 3 3 2
−1 0 1 3 −1
−4 0 15 12 7







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−16 3 8 5 −76
−8 −1 2 −1 −68
−4 2 3 3 −4







x1

x2

x3

x4

x5




=




0
−19
−19


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 + 4y2 − 5z2 − 10xy + 4xz − 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 1y2 + 2z2 − 4xy + 12xz + 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 4 4
−2 3 0
4 2 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 1x− 22 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −2
−5 −4

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 0 2
4 −1 2
0 −1 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 6
2 4

)

è B =

(
t 6
2 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−1x2 + 28x− 90

x3 + 125
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
3− 2i 3 + 7i
2− i −2 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (12 + 4i)z + 35 + 28i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1− 4i è 3− i.
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Âàðèàíò - 19

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −2 2 2
−6 −3 4 4
−3 −2 3 2
3 2 −2 −3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −1 3 2 −6
−6 4 −9 −6 18
2 −1 2 2 −6
2 −1 3 3 −6
−6 3 −9 −6 20

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
2 3
2 −3

)
, B =

(
0 1
−2 2

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 0 −2
−1 2 −2
1 −1 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 2 −3
1 −1 3
4 −3 2


 ·




x1

x2

x3


 =




2
8
13


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
1 −1
2 −3

)
·
(

x11 x12

x21 x22

)
·
(−2 −3
−2 1

)
=

(
6 21
12 54

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 3 0 −1 −2 −2
−2 −1 0 1 2 0
1 −1 0 2 1 −4
4 3 0 3 −2 −14
−4 2 0 −6 −2 14



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


7 3 1 0 0
9 3 3 0 0
3 1 1 0 0
1 −1 3 0 0
59 19 21 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



5 3 2 6 77
−2 2 3 3 30
7 1 −1 3 47







x1

x2

x3

x4

x5




=




16
12
28


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 5y2 + 4z2 + 6xy + 4xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 3y2 − 2z2 − 8xy + 24xz − 24yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 2 0
−3 −1 −2
2 −3 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−4 −5
−3 0

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 1 2
0 −2 2
0 −2 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −1
4 0

)

è B =

(
4 t
28 −3

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
7x2 − 29x + 48

x4 − 256
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5 + 6i 7− 5i
4− 2i −1− 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (2 + 2i)z − 27 + 38i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + i è 1 + 5i.
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Âàðèàíò - 20

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 1 1 2
−3 −2 −3 −6
−3 −3 −2 −6
−3 −3 −3 −4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −2 1 −2 6
9 4 −3 6 −18
−6 −4 1 −4 12
3 2 −1 4 −6
−9 −6 3 −6 20

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−2 1 −2
3 −2 −2

)
, B =




3 0
−1 2
−2 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 −3 1
−2 −2 4
1 −3 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 −3 −3
1 −3 2
4 1 −1


 ·




x1

x2

x3


 =




2
−4
6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 4
−3 −2

)
·
(

x11 x12

x21 x22

)
·
(

0 −3
−3 0

)
=

(−36 12
15 −12

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




2 0 −2 0 2 10
−4 0 3 0 −2 −13
1 0 −2 0 3 12
3 0 −1 0 −1 1
20 0 −18 0 16 86



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 −1 −1 1 0
−2 1 −1 −1 0
4 −1 1 3 0
6 1 1 1 0
16 1 1 11 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.



44 ÒÐ Ëèíåéíàÿ àëãåáðà

9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−1 −4 −11 3 −95
3 2 3 1 35
4 1 −1 3 5







x1

x2

x3

x4

x5




=




13
11
−7


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 4y2 − 5z2 + 4xy + 4xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 − 1y2 + 3z2 + 4xy − 12xz + 24yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 1 2
0 3 3
2 −3 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−2 −4
1 6

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 2 −2
−3 −3 4
1 4 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−3 6
6 0

)

è B =

(
3 4
t 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 − 27x− 294

x4 − 49x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
2− 4i 3 + 3i
1 + 2i 3− i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−4− 3i)z + 4 + 16i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 1. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2− 4i è 5 + 3i.
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Âàðèàíò - 21

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 2 9 2
2 −1 −9 −2
6 −6 −24 −6
2 −2 −9 −3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −2 −4 2 6
−3 −1 −4 2 6
3 2 2 −2 −6
−6 −4 −8 6 12
6 4 8 −4 −9

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−1 −1 0
2 0 2
2 −1 1


, B =




0 −1 −2
3 0 0
−1 0 2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 1 0
−1 −2 −2
−3 1 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 3 1
1 4 −2
2 3 −2


 ·




x1

x2

x3


 =




9
3
−1


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
1 3
2 1

)
·
(

x11 x12

x21 x22

)
·
(−4 −4
−1 2

)
=

(−15 −18
5 14

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−15 0 3 3 0 12
−1 0 −1 2 0 2
−13 0 3 2 0 10
−11 0 3 1 0 8
38 0 −6 −10 0 −32



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


15 0 3 0 2
15 0 3 0 2
15 0 2 0 3
15 0 2 0 3
−30 0 −4 0 −6







x1

x2

x3

x4

x5




=




0
0
0
0
0



.



46 ÒÐ Ëèíåéíàÿ àëãåáðà

9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−10 −4 −2 0 −24
2 2 3 1 −8
8 2 −1 −1 32







x1

x2

x3

x4

x5




=




12
8
−20


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 + 5y2 − 5z2 + 0xy + 8xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 3y2 − 2z2 − 8xy + 12xz − 24yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 3 −2
3 −1 1
−1 0 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 11x + 42 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
5 3
−4 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




0 −2 4
2 4 3
−3 1 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−4 −4
5 6

)

è B =

(−1 4
−5 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 + 5x + 32

x4 + 16x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

3 + 7i 5 + 2i
−5 + 2i 3 + 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1− 9i)z − 22 + 6i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 1. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2 + 5i è −1 + 2i.
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Âàðèàíò - 22

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 4 3 −3
9 −10 −9 9
−3 4 6 −3
−3 4 3 −6

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −4 2 −1 −6
3 −14 6 −3 −18
3 −12 5 −3 −18
−2 8 −4 3 12
−1 4 −2 1 8

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 2
4 4

)
, B =

(−1 4
−1 −1

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 4 −3
−1 −3 1
4 −1 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 −2 1
−3 1 2
1 0 2


 ·




x1

x2

x3


 =




3
6
0


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 1
−2 −2

)
·
(

x11 x12

x21 x22

)
·
(

0 −2
1 −3

)
=

(
9 −31
−6 26

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




2 0 3 1 0 7
−4 0 −1 3 0 −9
−5 0 −2 3 0 −12
3 0 2 −1 0 8
8 0 5 −3 0 21



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 3 2 −1 0
10 2 2 2 0
1 −1 −1 2 0
5 1 1 1 0
43 8 7 10 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



23 6 −3 −2 14
−9 −1 2 1 −15
−4 3 3 1 −31







x1

x2

x3

x4

x5




=



−3
−17
48


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 4y2 − 4z2 − 2xy + 0xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 − 1y2 − 2z2 − 16xy − 4xz − 16yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 −1 2
3 0 4
2 −3 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 6x− 16 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 6
4 4

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 1 4
1 −3 −2
0 −1 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
2 4
−4 −2

)

è B =

(
t 4
−4 −4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
0x2 + 4x− 1

x4 − 2x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
4− 2i −3 + i
−5− i −2 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−4 + 5i)z + 0− 20i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 5. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 3− i è 2 + 4i.
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Âàðèàíò - 23

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 2 −4 −9
−3 1 −4 −9
−6 4 −10 −18
6 −4 8 15

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −9 3 −3 −1
9 30 −9 9 3
6 18 −3 6 2
−9 −27 9 −6 −3
6 18 −6 6 1

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 −3 0
0 1 1

)
, B =




0 1
−1 3
1 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 1 2
0 −2 2
1 1 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 −1 2
2 4 −2
−1 3 2


 ·




x1

x2

x3


 =



−2
14
1


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 −2
−3 2

)
·
(

x11 x12

x21 x22

)
·
(

2 2
2 0

)
=

(
6 8
18 −8

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 0 0 2 2 −8
−15 0 0 −2 3 −7
6 0 0 3 1 −6
0 0 0 −2 −2 8
33 0 0 −2 −13 41



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 2 2 0 2
−1 1 −1 0 3
0 −1 2 0 −1
6 2 3 0 3
19 2 15 0 2







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



6 −1 −1 5 −79
−12 −1 3 −1 43
−3 −1 1 2 −18







x1

x2

x3

x4

x5




=




1
−16
18


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 + 0y2 − 4z2 + 10xy + 2xz − 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 2y2 − 2z2 + 24xy + 8xz − 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 1 −3
2 4 −2
3 2 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 4
2 3

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 1 −3
−2 −1 −2
1 3 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 5
0 4

)

è B =

(
1 t
0 −4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
0x2 + 4x + 8

x4 − 8x2 + 16
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

2 + 6i −5− i
−1 + 2i 1− i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−7− 6i)z + 2 + 18i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1− 5i è −2− i.
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Âàðèàíò - 24

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 1 4 −2
9 4 12 −6
3 1 6 −2
−3 −1 −4 0

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 2 −4 −9 −3
−4 5 −8 −18 −6
−4 4 −10 −18 −6
2 −2 4 12 3
2 −2 4 9 2

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




2 2 3
1 −1 3
0 1 0


, B =



−2 −2 0
2 3 2
1 −1 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 −3 −1
2 4 −1
2 4 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 −1 −2
4 −1 −1
0 −2 −2


 ·




x1

x2

x3


 =



−3
−12
0


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 −3
−2 3

)
·
(

x11 x12

x21 x22

)
·
(−2 −1
−2 3

)
=

(−16 20
8 −16

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−4 3 −2 −1 1 5
0 −1 −1 −1 2 −5
−11 2 1 1 1 4
3 −1 −1 −2 2 −7
−2 −7 7 5 −2 −9



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


0 −1 1 0 0
−4 2 2 0 0
−5 2 3 0 0
0 1 −1 0 0
−22 8 14 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.



52 ÒÐ Ëèíåéíàÿ àëãåáðà

9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−12 −7 −1 −1 37
2 3 2 2 −19
−8 −1 3 3 −1







x1

x2

x3

x4

x5




=



−7
−1
−5


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 4y2 − 3z2 − 2xy + 4xz − 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 1y2 − 1z2 − 12xy + 4xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




2 −3 2
0 3 −3
−2 −1 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 2
−6 4

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 4 4
2 3 2
0 −1 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 1
1 3

)

è B =

(−2 −1
t −1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
0x2 − 4x + 32

x3 − 8x2 + 16x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
7− 2i −1 + 2i
2 + i 6− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−6− 4i)z + 6 + 12i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 1− 4i è −4− 5i.
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Âàðèàíò - 25

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 2 −3 −2
6 4 −9 −6
−4 −4 5 4
−4 −4 6 6

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 2 −2 −3 −3
−3 5 −6 −9 −9
−2 4 −3 −6 −6
−3 6 −6 −8 −9
1 −2 2 3 2

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−2 0
2 −3

)
, B =

(−3 1
−1 3

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 −3 −1
3 −1 3
0 2 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 3 3
3 −2 −2
1 −1 −2


 ·




x1

x2

x3


 =



−21
1
4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 −3
1 −3

)
·
(

x11 x12

x21 x22

)
·
(−4 1
−4 3

)
=

(
20 −11
44 −35

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−1 −1 0 0 1 3
−5 1 0 0 1 −1
−3 3 0 0 −1 −7
−7 −1 0 0 3 5
16 −8 0 0 0 16



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


4 0 1 1 0
5 0 2 −1 0
4 0 1 1 0
2 0 1 −1 0
33 0 10 3 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



16 0 −7 2 115
−7 −1 2 −1 −54
5 3 1 1 47







x1

x2

x3

x4

x5




=




14
−13
25


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −1x2 + 3y2 + 4z2 − 10xy − 10xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 1y2 + 3z2 − 8xy − 12xz + 24yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−3 −2 −1
1 0 3
−3 1 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 0x− 28 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 2
6 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 −3 3
2 0 −3
4 0 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
6 1
−4 −4

)

è B =

( −4 6
−24 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
2x2 + 17x + 12

x3 − 27
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3 + 3i 3 + i
6− 5i 6 + 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1 + 0i)z + 23− 15i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 1. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + 2i è −4 + 4i.



ÒÐ Ëèíåéíàÿ àëãåáðà 55

Âàðèàíò - 26

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 9 −3 −6
3 6 −3 −6
6 18 −5 −12
−9 −27 9 21

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 6 1 −1 −3
−3 15 3 −3 −9
−1 6 0 −1 −3
1 −6 −1 0 3
3 −18 −3 3 8

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 0 2
0 3 −2

)
, B =




2 −1
2 −3
1 0


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 −1 −3
0 −1 2
0 0 4


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 −1 −3
0 −2 −1
0 1 4


 ·




x1

x2

x3


 =



−1
5
−6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
0 3
1 −1

)
·
(

x11 x12

x21 x22

)
·
(−3 −2
−1 1

)
=

(−48 −12
13 2

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−7 0 1 −2 0 −4
1 0 −1 −1 0 1
1 0 1 2 0 0
12 0 −2 3 0 7
15 0 3 12 0 6



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


8 2 0 2 2
2 2 0 2 −1
0 1 0 1 −1
4 −1 0 −1 3
−2 −3 0 −3 2







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−17 −4 −5 0 31
10 2 3 −1 −38
7 2 2 1 7







x1

x2

x3

x4

x5




=




8
7
−15


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 6z2 + 8xy + 8xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 3y2− 2z2 + 12xy + 36xz− 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 −1 −2
3 4 3
−3 −2 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 10x + 20 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 1
4 −6

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 −2 −1
−3 3 −3
3 0 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
5 3
2 −2

)

è B =

(
t 3
2 −1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
4x2 − 39x + 198

x3 + 216
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−5− i 6− 4i
−3 + 7i −4− 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−7− 5i)z + 10 + 10i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2 + 3i è 3− 4i.
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Âàðèàíò - 27

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 4 −3 6
3 2 −3 6
−6 −8 5 −12
−3 −4 3 −9

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 −4 −1 −4 3
1 2 1 4 −3
−2 −8 −1 −8 6
−3 −12 −3 −10 9
3 12 3 12 −8

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 3
4 −1

)
, B =

(
2 3
0 3

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 4 −1
3 −3 −1
−1 2 1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 1 2
−2 4 −1
−1 1 3


 ·




x1

x2

x3


 =



−3
12
−3


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 1
0 4

)
·
(

x11 x12

x21 x22

)
·
(−3 1

3 −4

)
=

(−21 13
−12 −8

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−5 0 3 0 1 −2
−5 0 2 0 −1 −3
−1 0 2 0 3 1
0 0 −1 0 −2 −1
7 0 −4 0 −1 3



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


9 0 2 2 −1
1 0 1 1 3
6 0 1 2 −1
3 0 1 1 1
44 0 11 14 3







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−12 0 9 −6 123
5 2 −1 3 −27
1 2 2 1 14







x1

x2

x3

x4

x5




=




2
14
−36


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 4y2 − 3z2 + 0xy − 4xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 − 2y2 − 2z2 − 24xy − 8xz − 16yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−2 −3 1
1 1 2
−2 2 2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
5 −5
3 −5

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




2 1 −1
−3 −2 −1
0 1 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 6
−3 6

)

è B =

(
2 t
−5 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−1x2 + 15x + 48

x4 − 256
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
6− i −5− 4i
7 + i −2 + 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (5 + 0i)z + 7− 1i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 3. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + i è 5 + 5i.
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Âàðèàíò - 28

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −2 3 2
9 8 −9 −6
−6 −4 7 4
−9 −6 9 5

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 −1 1 −4 2
−3 0 −1 4 −2
3 −1 0 −4 2
−6 2 −2 10 −4
−9 3 −3 12 −7

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 2 −3
0 −1 3

)
, B =



−3 −2
−3 2
3 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 3 0
3 2 0
−2 4 1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 2 −3
2 1 0
−3 −1 1


 ·




x1

x2

x3


 =



−8
7
−13


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 1
2 3

)
·
(

x11 x12

x21 x22

)
·
(−3 2

2 2

)
=

(
39 −6
−81 4

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




5 −1 3 −2 −2 12
11 2 2 −2 3 −7
−7 −1 −2 1 −1 1
−3 2 −2 3 2 −13
8 12 −7 7 17 −77



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


1 0 0 1 1
2 0 0 2 2
0 0 0 1 2
1 0 0 2 3
8 0 0 12 16







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



10 0 −3 −1 −2
−5 1 2 1 0
−5 3 3 2 −2







x1

x2

x3

x4

x5




=



−1
−6
17


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 + 2y2 + 2z2 + 6xy + 10xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 2y2 − 1z2 − 8xy − 16xz − 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 −2 0
4 3 −2
2 −2 2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 −4
−6 6

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 0 3
−3 3 2
4 −3 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 1
5 −1

)

è B =

(
0 −1
t 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 − 29x + 16

x4 − 16x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−4 + 5i −5− 4i
7 + i 4 + 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (6− 7i)z − 7− 19i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −3 + 2i è 4− 3i.
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Âàðèàíò - 29

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 6 −9 −1
−2 −9 9 1
2 6 −6 −1
6 18 −27 −4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 9 −3 1 −9
4 −15 6 −2 18
2 −9 4 −1 9
−2 9 −3 2 −9
−4 18 −6 2 −21

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




0 −1 −2
1 3 0
−1 −1 2


, B =




0 −2 −2
−1 0 1
−1 −2 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 2 4
−2 2 0
1 −2 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 2 0
3 −1 −1
4 3 −3


 ·




x1

x2

x3


 =



−16
16
16


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 1
4 4

)
·
(

x11 x12

x21 x22

)
·
(−2 −4
−3 1

)
=

(
6 40
−12 4

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




9 2 1 0 0 9
0 −1 1 0 0 0
−9 −2 −1 0 0 −9
−3 1 −2 0 0 −3
−18 −6 0 0 0 −18



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


7 3 1 0 −1
7 1 3 0 3
4 3 1 0 2
−1 3 −1 0 1
35 18 8 0 7







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



9 0 −6 −3 9
−3 1 3 1 −13
−6 −1 3 2 4







x1

x2

x3

x4

x5




=



−10
−11
21


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 5z2 + 6xy + 6xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 1y2 + 1z2 − 8xy− 12xz + 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 3 2
3 2 −3
−1 0 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 9x + 43 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
6 −5
5 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




2 3 2
4 2 −3
1 1 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 4
4 2

)

è B =

(
2 −2
−2 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
4x2 + 0x + 50

x4 + 25x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

5 + 5i −3− 3i
−3 + 3i −1 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (9− 7i)z + 8− 31i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 1 + 3i è −3 + 4i.
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Âàðèàíò - 30

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

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

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 −9 6 −9 3
−2 −21 12 −18 6
−1 −9 3 −9 3
3 27 −18 30 −9
−1 −9 6 −9 6

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 0
0 −1

)
, B =

(
3 0
3 −1

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 −1 3
0 4 −2
−2 4 4


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 3 3
−2 −1 3
−1 1 −2


 ·




x1

x2

x3


 =




14
2
−10


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 4
3 3

)
·
(

x11 x12

x21 x22

)
·
(−2 3

1 2

)
=

(
14 −56
9 −45

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 3 0 3 0 −12
−2 −1 0 −2 0 5
−8 3 0 −1 0 −8
−4 3 0 1 0 −10
−18 22 0 13 0 −79



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


1 1 1 0 3
3 2 −1 0 −1
5 3 1 0 3
7 2 1 0 −1
27 15 5 0 13







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



2 −8 0 6 −18
5 3 −1 −1 35
6 −1 −1 2 26







x1

x2

x3

x4

x5




=




10
−1
22


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −2x2 − 5y2 − 4z2 − 4xy − 4xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 2y2− 2z2 + 16xy + 24xz− 24yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 −3 2
3 1 −2
−1 1 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 4x− 17 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 4
3 −5

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 −2 0
2 0 0
−2 −1 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 −2
0 −2

)

è B =

(
t 3
0 −1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−3x2 + 15x− 1

x4 − 7x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−1 + 6i −2 + 5i
1 + 2i −3 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (5− 9i)z − 26− 19i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1− 5i è −2 + 5i.
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Âàðèàíò - 31

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −4 6 −2
−9 −10 18 −6
−3 −4 4 −2
9 12 −18 4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 −2 −2 −2 −6
6 −3 −4 −4 −12
−6 4 6 4 12
−6 4 4 3 12
3 −2 −2 −2 −9

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 −2 −1
−1 1 −1

)
, B =



−1 −2
−2 0
0 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 −3 1
0 −3 1
4 −2 1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 2 1
4 3 −1
−2 4 4


 ·




x1

x2

x3


 =



−19
−20
−10


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 0
2 2

)
·
(

x11 x12

x21 x22

)
·
(

3 −2
2 −4

)
=

(−9 −18
22 −20

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




3 2 0 −2 1 4
−6 1 0 2 1 −3
−3 −1 0 3 1 −3
−21 3 0 2 −2 −11
81 −10 0 −10 7 44



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


5 1 0 0 1
8 1 0 0 2
1 2 0 0 −1
9 3 0 0 1
0 3 0 0 −2







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



19 5 4 0 −13
11 3 1 1 23
8 2 3 −1 −36







x1

x2

x3

x4

x5




=




4
13
17


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −1x2 + 1y2 + 3z2 − 10xy + 2xz − 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 − 1y2 + 1z2 + 24xy − 8xz + 12yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




2 0 4
−2 0 −3
−1 −1 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−3 −1
6 1

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 1 3
−2 −1 4
−3 4 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 3
0 4

)

è B =

(
0 t
0 6

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
8x2 + 3x− 78

x4 − 18x2 + 81
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3 + 3i 5 + i
7− 5i −3− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−8 + 1i)z + 15− 3i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -3. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2− 4i è −4 + 2i.
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Âàðèàíò - 32

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 2 2 3
3 −4 −6 −9
3 −6 −8 −9
3 −6 −6 −12

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 3 −2 9 −9
6 −12 6 −27 27
−6 9 −4 27 −27
−2 3 −2 12 −9
2 −3 2 −9 12

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−2 3 2
−1 −1 0
0 1 2


, B =



−1 −1 1
−2 −1 2
0 −2 2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 −1 3
−1 3 0
1 1 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 3 4
0 1 1
−1 2 2


 ·




x1

x2

x3


 =




22
7
11


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 −3
−1 3

)
·
(

x11 x12

x21 x22

)
·
(

1 2
−1 −1

)
=

(−14 −15
13 15

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−1 1 −2 0 0 −5
1 −1 2 0 0 5
−7 2 1 0 0 5
−6 1 3 0 0 10
−27 7 6 0 0 25



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


4 2 −1 3 0
12 2 3 −1 0
4 −1 1 3 0
14 2 3 1 0
80 15 13 11 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



6 2 1 2 13
2 3 2 1 20
4 −1 −1 1 −7







x1

x2

x3

x4

x5




=




5
2
7


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 6z2 + 6xy + 10xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 3y2 + 1z2 − 24xy + 12xz + 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




2 −1 3
2 0 −1
−2 3 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−5 5
4 6

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 3 3
−1 2 −1
−3 2 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
3 1
0 −3

)

è B =

(
3 1
t −1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−3x2 + 32x− 72

x3 − 12x2 + 36x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3− 5i −4 + 3i
−3 + i −3 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (11− 2i)z + 45− 15i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 1− 2i è 5 + i.
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Âàðèàíò - 33

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −9 4 9
−9 −30 12 27
−6 −18 6 18
9 27 −12 −24

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 −2 3 3 3
−6 3 −6 −6 −6
−9 6 −8 −9 −9
−6 4 −6 −7 −6
−6 4 −6 −6 −7

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
2 1
−3 −3

)
, B =

(
4 4
−3 3

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 1 4
2 0 0
3 0 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 −3 −2
4 0 2
−3 0 0


 ·




x1

x2

x3


 =




2
12
−6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
1 4
2 −1

)
·
(

x11 x12

x21 x22

)
·
(−4 2

1 0

)
=

(
13 −10
−28 16

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−2 2 −2 2 0 4
1 −1 2 2 0 −7
1 1 −1 −1 0 4
−3 1 −1 3 0 0
5 −1 4 4 0 −13



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 3 1 −1 0
8 2 2 2 0
10 3 2 3 0
5 2 −1 3 0
35 6 4 11 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



39 9 0 6 192
−3 −1 2 −1 −41
10 2 2 1 23







x1

x2

x3

x4

x5




=




11
−10
63


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 + 4y2 + 4z2 + 8xy + 8xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 2y2 − 1z2 + 12xy + 16xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 2 −3
0 1 −3
2 −2 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 6x− 1 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−1 3
2 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




0 0 −2
−3 3 3
−1 −3 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
2 6
0 5

)

è B =

(
5 4
0 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 + 8x + 3

x3 − 27
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−1− 3i −1− i
−1 + i 5 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (4 + 3i)z + 0 + 0i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 0. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2− 4i è 5 + 4i.
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Âàðèàíò - 34

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −3 2 3
−3 0 2 3
−6 −6 3 6
6 6 −4 −7

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −2 −4 −1 −3
−2 2 8 2 6
−2 4 6 2 6
−2 4 8 1 6
−3 6 12 3 10

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
3 −3 −1
3 −3 2

)
, B =




0 2
−1 1
−2 2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 −2 0
4 4 0
2 1 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 2 −1
3 −2 2
−1 4 −2


 ·




x1

x2

x3


 =



−4
14
−14


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 −2
−1 −1

)
·
(

x11 x12

x21 x22

)
·
(

3 3
−2 −4

)
=

(−4 28
7 5

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−1 −1 0 0 1 −4
7 3 0 0 −1 6
4 2 0 0 −1 5
5 3 0 0 −2 9
15 11 0 0 −9 38



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


2 −1 2 −1 −1
−1 3 3 −1 −1
−1 −1 2 −1 2
−3 −1 1 −1 3
−4 6 13 −6 −1







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



10 −5 −8 −1 −12
−7 1 3 1 −5
4 3 2 −1 22







x1

x2

x3

x4

x5




=




10
−11
12


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 3z2 + 6xy + 8xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 2y2 − 1z2 − 8xy + 16xz − 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 4 −3
−2 0 −1
−3 4 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 7x + 42 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −6
5 3

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 −2 4
2 −2 0
3 0 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
2 6
−1 1

)

è B =

(
t 6
−1 −1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−3x2 + 9x− 90

x3 + 216
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
6 + 3i 6− 4i
6 + 4i −5− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (4 + 3i)z + 31− 5i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 7. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + 2i è 2− 3i.
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Âàðèàíò - 35

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 −2 −4 1
1 −1 −4 1
−3 6 14 −3
2 −4 −8 3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −3 3 3 6
6 10 −9 −9 −18
6 9 −6 −9 −18
4 6 −6 −7 −12
−6 −9 9 9 16

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




1 1 −1
−1 2 3
−1 1 −2


, B =




3 3 1
−2 −1 0
0 0 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 0 4
2 −1 1
−3 2 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 2 3
−3 3 4
−2 −1 −1


 ·




x1

x2

x3


 =




5
3
−3


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 −2
1 −1

)
·
(

x11 x12

x21 x22

)
·
(

2 −1
0 2

)
=

(−32 0
−12 −2

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−4 0 3 3 1 −14
6 0 1 −1 1 0
1 0 3 2 2 −11
−5 0 3 2 −1 −14
−24 0 −9 1 −6 19



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


13 0 3 3 2
5 0 1 −1 2
8 0 1 2 2
9 0 3 1 1
7 0 0 5 1







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−21 8 5 8 −3
−5 2 1 2 −3
−8 3 2 3 0







x1

x2

x3

x4

x5




=




6
5
17


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 5y2 − 4z2 + 10xy − 8xz − 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 − 1y2 − 1z2 + 12xy − 12xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 4 4
3 3 1
−3 2 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−3 −3
2 6

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 −3 2
−2 −1 0
−2 0 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
2 1
1 0

)

è B =

(−4 t
−4 4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
6x2 + 2x + 8

x4 − 16
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−5 + 3i 2− 2i
−3 + 7i −4 + 7i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (7− 2i)z + 20− 4i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 4− i è −3− 5i.
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Âàðèàíò - 36

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 1 2 −2
9 4 6 −6
−3 −1 −1 2
3 1 2 −3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −6 9 −6 −3
2 −4 9 −6 −3
−6 18 −30 18 9
2 −6 9 −9 −3
2 −6 9 −6 0

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
4 −2
−3 −2

)
, B =

(
1 −2
3 0

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




3 0 −1
1 −2 −2
−1 3 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 −1 0
1 3 1
0 −2 3


 ·




x1

x2

x3


 =



−4
7
−15


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
0 4
2 3

)
·
(

x11 x12

x21 x22

)
·
(

3 3
1 3

)
=

(−24 0
4 18

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




15 3 0 0 3 9
10 2 0 0 2 6
7 3 0 0 −1 5
15 3 0 0 3 9
13 1 0 0 5 7



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


3 −1 −1 0 3
12 3 −1 0 2
12 −1 3 0 2
21 3 1 0 3
120 13 11 0 16







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



14 −4 0 6 34
7 1 3 3 23
7 −1 1 3 19







x1

x2

x3

x4

x5




=




16
12
36


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 4y2 − 4z2 + 2xy − 4xz + 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2− 2y2 + 1z2 + 36xy− 16xz + 12yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 2 −2
1 2 1
0 2 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
3 −6
−5 4

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 2 0
3 −3 2
4 3 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
3 2
−1 −1

)

è B =

(
1 −2
t 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 − 14x + 0

x4 − 9x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5− 2i 1− 5i
1− 4i 1 + 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−7 + 0i)z + 26 + 12i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 5 + 5i è 1 + 2i.
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Âàðèàíò - 37

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 −9 3 6
−4 21 −6 −12
−6 27 −8 −18
6 −27 9 20

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −3 2 6 1
−3 8 −6 −18 −3
3 −9 4 18 3
2 −6 4 9 2
3 −9 6 18 2

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
2 −1 1
1 −1 −3

)
, B =




1 3
1 3
2 −3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 4 4
4 0 1
−3 1 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−2 4 3
−3 −2 −1
3 4 −3


 ·




x1

x2

x3


 =




10
1
−19


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 1
−2 −1

)
·
(

x11 x12

x21 x22

)
·
(

0 2
3 −4

)
=

(−6 16
6 0

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




4 −2 −2 0 2 −2
4 2 2 0 2 10
−2 3 −1 0 3 11
−4 3 −1 0 2 9
10 10 2 0 13 48



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


18 3 3 0 1
18 3 2 0 2
16 2 3 0 1
4 2 1 0 −1
24 6 1 0 3







x1

x2

x3

x4

x5




=




0
0
0
0
0



.



78 ÒÐ Ëèíåéíàÿ àëãåáðà

9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



3 4 3 4 4
−6 1 3 1 −44
−3 2 3 2 −28







x1

x2

x3

x4

x5




=



−4
−11
10


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 + 5y2 + 0z2 − 10xy + 10xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 1y2 + 2z2 − 12xy − 12xz + 16yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−3 2 0
0 4 −3
3 3 2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 1x− 14 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 −6
1 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 −3 1
3 −3 1
−1 −2 2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
3 1
−2 0

)

è B =

(−1 −2
4 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
9x2 + 8x + 42

x4 + 49x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

2− 5i −4− 2i
−5− 4i 5 + 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (2 + 0i)z + 1− 18i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1 + 2i è 4 + 4i.
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Âàðèàíò - 38

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 −2 −9 −2
−6 3 18 4
−6 4 15 4
−9 6 27 7

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −1 −6 −4 6
1 0 −6 −4 6
−3 3 16 12 −18
1 −1 −6 −2 6
−1 1 6 4 −4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




3 −2 0
−2 1 −1
1 0 3


, B =



−1 2 0
−1 −2 3
−1 2 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−3 0 2
2 −2 −3
4 0 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 2 2
2 −3 3
1 1 −3


 ·




x1

x2

x3


 =




8
5
−13


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 2
0 1

)
·
(

x11 x12

x21 x22

)
·
(−1 −4

1 1

)
=

(
11 17
4 7

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 −1 −1 0 0 2
−4 1 3 0 0 0
−4 1 3 0 0 0
−6 −2 1 0 0 7
−12 −5 1 0 0 16



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


13 2 3 0 0
5 1 1 0 0
10 2 2 0 0
−1 1 −1 0 0
41 10 7 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



3 0 2 3 3
3 3 3 2 30
0 3 1 −1 27







x1

x2

x3

x4

x5




=




9
7
−2


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 5x2 + 7y2 + 4z2 + 6xy + 8xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 − 1y2 + 3z2 + 12xy − 8xz + 36yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 3 −2
1 2 −2
2 2 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 1x− 16 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −2
−5 −3

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 3 3
−2 4 1
0 3 2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−4 −3
3 0

)

è B =

(
t −3
3 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
1x2 + 9x− 5

x4 − 8x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3− i −5− 5i
6− i 5 + 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (2− 2i)z + 3 + 2i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4− 4i è −2− 3i.
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Âàðèàíò - 39

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −6 1 6
9 21 −3 −18
−9 −18 4 18
−3 −6 1 3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 2 3 4 2
−3 0 3 4 2
−3 2 0 4 2
9 −6 −9 −14 −6
9 −6 −9 −12 −5

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
4 −2
2 0

)
, B =

(
1 −2
1 0

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 1 0
2 3 4
3 2 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 −3 −1
2 −1 −2
−3 3 4


 ·




x1

x2

x3


 =



−13
−11
22


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
0 3
−3 4

)
·
(

x11 x12

x21 x22

)
·
(−4 2

3 −1

)
=

(−33 15
−35 11

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−10 −1 0 0 3 8
−7 −1 0 0 2 6
−3 3 0 0 2 −2
5 2 0 0 −1 −6
−19 −13 0 0 2 30



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


0 0 0 −1 1
2 0 0 3 −1
5 0 0 3 2
3 0 0 1 2
0 0 0 −2 2







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



27 0 12 5 −8
15 3 3 2 1
4 −1 3 1 −3







x1

x2

x3

x4

x5




=



−3
5
−4


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −1x2 − 5y2 − 4z2 − 2xy − 2xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 3y2− 1z2 + 4xy + 24xz− 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−2 4 −3
3 2 1
3 −3 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
6 −6
3 −6

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




3 1 0
−1 −2 −2
−3 1 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 1
5 −3

)

è B =

(
2 t
−5 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
12x2 + 1x− 28

x4 − 8x2 + 16
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

4− 2i −5 + 7i
−2− 5i 1− 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (6 + 11i)z − 37 + 37i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -1. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 3 + 4i è −5− 2i.
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Âàðèàíò - 40

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 −9 3 2
3 −30 9 6
1 −9 0 2
−2 18 −6 −6

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 2 2 4 6
−6 −5 −6 −12 −18
4 4 2 8 12
−6 −6 −6 −10 −18
−6 −6 −6 −12 −20

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
3 2 −3
−1 2 −3

)
, B =



−2 1
−2 3
−3 1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 1 2
−2 1 4
−2 3 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−2 −2 1
4 2 0
3 1 2


 ·




x1

x2

x3


 =



−5
10
6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 −2
3 −2

)
·
(

x11 x12

x21 x22

)
·
(

1 −3
0 −3

)
=

(
12 −60
10 −48

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−2 2 0 0 −2 2
−2 2 0 0 −2 2
−5 1 0 0 3 −7
−8 3 0 0 2 −7
35 −8 0 0 −19 46



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 1 0 3 0
−5 3 0 2 0
−1 2 0 −1 0
−5 2 0 3 0
−18 9 0 9 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



18 0 −4 3 −31
−2 2 2 3 25
8 1 −1 3 −3







x1

x2

x3

x4

x5




=




17
11
23


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 7y2 + 7z2 + 10xy + 6xz + 12yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2 + 1y2 + 1z2 + 24xy + 12xz + 12yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−2 0 −1
−2 1 −1
0 −3 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
1 1
6 6

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 3 −1
−2 0 0
0 3 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 1
2 2

)

è B =

(
1 2
t −3

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 − 12x + 0

x3 − 6x2 + 9x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
3 + 5i 1 + i
4 + i −2− 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (4 + 8i)z − 36 + 26i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −3 + 3i è 3− 3i.
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Âàðèàíò - 41

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 −2 2 −9
−2 −5 4 −18
−1 −2 3 −9
3 6 −6 24

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −3 −4 −2 −6
−1 2 4 2 6
−1 3 2 2 6
3 −9 −12 −8 −18
−1 3 4 2 8

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




2 1 1
−1 0 −1
0 −2 0


, B =



−2 1 3
−2 1 0
1 −2 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 −3 1
2 −3 0
2 −1 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 −2 3
−2 −3 1
−1 −2 −2


 ·




x1

x2

x3


 =




1
−13
−16


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
1 −2
−1 1

)
·
(

x11 x12

x21 x22

)
·
(

1 0
−4 3

)
=

(−41 24
29 −18

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 3 0 −1 −2 −9
8 2 0 −2 2 −4
1 −2 0 1 2 7
−2 2 0 2 −1 −3
7 25 0 −4 −11 −65



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


1 2 0 0 3
−1 2 0 0 1
−1 3 0 0 2
3 −1 0 0 2
14 −2 0 0 12







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−9 −8 −4 1 11
5 3 1 −1 −3
−1 2 2 1 −5







x1

x2

x3

x4

x5




=




0
8
−16


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 5y2 − 3z2 − 8xy + 4xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 1y2 + 1z2 − 12xy− 8xz + 4yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −3 4
3 0 −1
−1 −2 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 1x− 1 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
1 1
−1 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 −1 −3
−1 4 1
−1 −3 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 1
0 1

)

è B =

(−2 5
0 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 − 14x + 8

x3 − 64
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

3 + 6i 3 + 2i
−2− 4i −5− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−6 + 4i)z + 5− 10i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -2. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2 + 5i è −2− 3i.
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Âàðèàíò - 42

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 −4 −6 −3
−6 10 18 9
−6 12 20 9
6 −12 −18 −8

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 9 2 3 −4
−9 −24 −6 −9 12
−6 −18 −2 −6 8
9 27 6 10 −12
−9 −27 −6 −9 10

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 0
0 1

)
, B =

(
1 −2
2 0

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 2 0
−3 −2 0
3 4 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 −1 −3
−2 2 −3
−2 −2 −3


 ·




x1

x2

x3


 =




11
11
3


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 −3
−1 1

)
·
(

x11 x12

x21 x22

)
·
(

3 −3
−2 −2

)
=

(
4 −32
−3 15

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−3 2 1 3 0 0
−7 1 −2 2 0 7
−6 1 −2 1 0 8
−9 2 −2 3 0 9
2 1 1 −1 0 1



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−7 3 −1 0 1
−2 3 1 0 2
1 3 1 0 −1
7 1 3 0 1
−28 11 −3 0 8







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



0 −2 −2 −2 −2
0 1 1 1 1
0 1 1 1 1







x1

x2

x3

x4

x5




=




1
1
−2


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 + 3y2 − 3z2 + 10xy + 0xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 2y2 + 2z2 − 8xy + 16xz + 24yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−3 3 2
4 4 3
3 4 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 9x + 20 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −1
2 3

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




2 1 −2
−2 −2 1
1 −3 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−2 2
−2 0

)

è B =

(
t 1
−1 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−1x2 + 2x− 15

x3 + 27
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−1 + 5i −5 + 2i
2− i 6− i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−4− 4i)z − 5− 4i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1− i è 1 + 2i.



ÒÐ Ëèíåéíàÿ àëãåáðà 89

Âàðèàíò - 43

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 4 6 4
9 10 18 12
−6 −8 −14 −8
3 4 6 2

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 6 −2 2 −4
1 −9 2 −2 4
3 −18 4 −6 12
3 −18 6 −5 12
3 −18 6 −6 14

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 2 3
1 0 1

)
, B =



−3 1
0 1
−2 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−3 −2 3
−1 1 −3
2 2 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 2 −1
4 1 0
1 0 4


 ·




x1

x2

x3


 =




8
17
12


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 −2
0 −2

)
·
(

x11 x12

x21 x22

)
·
(

1 −4
3 1

)
=

(−26 −13
−26 26

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−6 0 1 3 −2 −10
12 0 −2 −2 −2 6
−4 0 −1 3 −2 −6
−4 0 3 1 −1 −9
38 0 −5 −7 −6 18



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


0 0 0 −1 3
6 0 0 1 3
5 0 0 1 2
9 0 0 2 3
−8 0 0 −5 7







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



12 6 0 6 90
6 2 2 2 26
3 2 −1 2 32







x1

x2

x3

x4

x5




=




10
16
36


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 4y2 − 1z2 − 6xy + 0xz + 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2− 2y2 + 3z2 + 8xy− 8xz + 12yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −1 −3
1 0 0
1 −2 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−3 −2
4 3

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 3 −1
−1 −3 3
2 −3 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−2 3
0 1

)

è B =

(
3 t
0 −4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
8x2 + 4x + 18

x4 − 81
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3− 3i 1− 3i
6− 3i 3 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−8− 9i)z − 4 + 36i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -4. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2− 2i è 2− 3i.
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Âàðèàíò - 44

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 6 2 −3
2 3 2 −3
−2 −6 −4 3
−4 −12 −4 9

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −3 −1 −2 −1
−3 −6 −1 −2 −1
−3 −3 −2 −2 −1
−3 −3 −1 −3 −1
−9 −9 −3 −6 −2

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−1 −2 −1
−2 −1 2
−1 3 −2


, B =



−2 0 −2
3 1 1
3 1 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 0 −1
4 −3 3
1 −2 1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 −3 2
−3 3 2
0 3 2


 ·




x1

x2

x3


 =



−12
3
0


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 3
4 0

)
·
(

x11 x12

x21 x22

)
·
(−3 1

1 −1

)
=

(−48 24
36 −20

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




8 −2 0 −1 0 −1
−5 1 0 1 0 0
−3 −1 0 3 0 −4
−8 2 0 1 0 1
−9 −1 0 6 0 −7



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


21 3 3 0 3
2 −1 −1 0 2
7 1 3 0 −1
2 2 −1 0 1
59 8 4 0 13







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



14 0 −7 −7 14
−4 1 2 3 9
2 3 −1 2 41







x1

x2

x3

x4

x5




=




14
7
−7


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 4x2 + 7y2 + 5z2 + 8xy + 6xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 1y2 + 1z2 − 16xy + 8xz + 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 3 4
1 2 4
−3 −1 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 −2
−4 −5

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 −2 −1
−1 2 2
−2 0 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −2
−3 3

)

è B =

(
3 4
t −1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
9x2 − 6x− 99

x4 − 9x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
1− 2i −3 + 6i
5− 3i 5 + 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (5− 3i)z + 14 + 3i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4 + 4i è −5 + 2i.
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Âàðèàíò - 45

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 1 2 3
−6 −3 −4 −6
3 1 1 3
−6 −2 −4 −7

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 2 −6 4 −9
−9 −7 18 −12 27
6 4 −15 8 −18
6 4 −12 10 −18
−6 −4 12 −8 21

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
3 4
−2 −1

)
, B =

(−3 −3
4 0

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 2 −1
−2 −3 4
−2 −2 4


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 −3 −2
−1 −2 0
−2 1 0


 ·




x1

x2

x3


 =



−1
−1
3


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 −1
2 −1

)
·
(

x11 x12

x21 x22

)
·
(−3 −1
−4 −1

)
=

(
50 14
−22 −6

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




2 3 3 0 1 6
3 1 1 0 −2 −5
−9 2 −2 0 3 3
1 1 2 0 2 9
−7 0 −1 0 5 13



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 −1 3 3 −1
15 1 3 2 1
23 3 −1 2 3
17 −1 2 3 3
64 −5 16 14 7







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



15 −1 −4 6 91
6 2 −1 3 46
3 −1 −1 1 15







x1

x2

x3

x4

x5




=




4
6
18


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 5y2 − 2z2 − 2xy − 2xz + 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2− 2y2− 2z2 + 24xy− 8xz− 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 −3 −3
2 4 3
−1 4 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 7x + 18 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
5 −4
2 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 −1 −1
2 3 −3
4 3 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−3 −1
4 5

)

è B =

(
6 1
−4 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
8x2 + 2x + 60

x4 + 25x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5 + 5i 1 + 4i
4 + 4i −4 + 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (1 + 9i)z − 16− 3i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -1. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4 + 3i è −5− 3i.
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Âàðèàíò - 46

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 6 −4 −6
6 −9 8 12
−9 18 −10 −18
−6 12 −8 −15

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −9 −3 −1 9
9 30 9 3 −27
−3 −9 −6 −1 9
3 9 3 2 −9
3 9 3 1 −12

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
2 2 −1
−3 −1 −2

)
, B =




1 1
2 −1
2 2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 4 4
1 −3 3
1 2 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 4 1
2 −3 4
−1 −2 −3


 ·




x1

x2

x3


 =



−11
−12
16


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 −3
−3 4

)
·
(

x11 x12

x21 x22

)
·
(−4 −4

2 1

)
=

(−84 −72
98 85

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−2 2 0 1 3 −1
−13 3 0 1 −1 9
−9 3 0 −2 −2 8
7 −1 0 −1 1 −5
19 −5 0 7 9 −21



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


1 2 1 0 0
10 −1 3 0 0
−6 3 −1 0 0
7 −1 2 0 0
0 6 2 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−12 −1 5 5 1
−3 −1 2 −1 16
−6 −1 3 1 11







x1

x2

x3

x4

x5




=



−13
−9
−21


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 5y2 − 5z2 + 6xy + 0xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 2y2 + 3z2 − 4xy− 8xz + 36yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −1 0
0 1 −2
3 4 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 8x− 3 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −3
−6 3

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 2 0
3 −2 −3
2 2 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−4 −2
0 4

)

è B =

(
t −2
0 2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
7x2 − 44x− 33

x4 − 8x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

7 + 7i 3 + 6i
−5 + 4i 4 + 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−10− 6i)z + 17 + 30i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4 + 2i è 2− 3i.
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Âàðèàíò - 47

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 6 2 −3
−3 4 2 −3
−6 12 2 −6
−9 18 6 −12

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −3 4 1 −3
4 −9 8 2 −6
−2 3 −6 −1 3
−4 6 −8 −1 6
−6 9 −12 −3 10

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
4 0
−1 2

)
, B =

(
1 −1
1 4

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




3 4 1
2 1 −1
2 2 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 3 −1
4 1 3
0 1 3


 ·




x1

x2

x3


 =




12
4
−4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 1
2 −2

)
·
(

x11 x12

x21 x22

)
·
(

3 −3
2 0

)
=

(−9 9
4 0

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−8 0 3 −1 0 −8
2 0 1 2 0 2
0 0 1 1 0 0
8 0 −1 3 0 8
36 0 −9 9 0 36



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


4 −1 3 0 0
4 −1 3 0 0
8 3 1 0 0
0 −1 1 0 0
32 1 15 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



11 −10 −1 0 −12
−5 3 1 1 1
−4 −1 2 3 −9







x1

x2

x3

x4

x5




=




2
−7
23


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 + 5y2 − 4z2 − 6xy − 6xz + 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 − 2y2 − 2z2 + 4xy − 24xz − 24yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 4 −1
−3 3 0
0 −2 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
2 −3
4 3

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 4 −2
3 3 3
−1 3 2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 −3
−3 1

)

è B =

(−1 t
1 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
2x2 + 24x− 50

x4 − 50x2 + 625
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
2− i −2− 2i
7− 4i 6 + 7i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (10− 1i)z + 33− 19i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 7. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + 5i è 2 + 2i.
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Âàðèàíò - 48

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 6 6 3
2 −8 −6 −3
−4 12 9 6
−4 12 12 9

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −3 4 −6 −9
−2 9 −8 12 18
−2 6 −6 12 18
−3 9 −12 20 27
2 −6 8 −12 −21

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−2 −1 0
3 1 3

)
, B =



−3 −2
−1 1
2 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 −1 −2
0 4 −1
4 3 4


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 3 1
3 −3 1
3 −3 3


 ·




x1

x2

x3


 =




5
−2
−6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 4
−3 1

)
·
(

x11 x12

x21 x22

)
·
(−2 −3
−4 −3

)
=

(−42 −27
72 72

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−8 2 0 0 −2 −4
4 −2 0 0 −2 −8
−5 2 0 0 1 5
4 −2 0 0 −2 −8
11 0 0 0 11 33



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


5 2 2 3 0
2 3 3 −1 0
2 −1 1 −1 0
6 −1 3 −1 0
17 7 9 6 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−10 3 −7 −7 41
1 −1 3 2 −1
8 −1 1 3 −39







x1

x2

x3

x4

x5




=




17
5
−27


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 2y2 − 2z2 + 4xy + 0xz − 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2− 2y2 + 2z2 + 16xy− 8xz + 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −3 4
0 4 −2
0 1 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−5 −3
2 −2

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 1 −2
4 2 1
−1 1 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −2
2 3

)

è B =

(
6 5
t 1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
2x2 + 0x− 16

x3 − 8x2 + 16x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
7− 4i 4 + i
1− 2i 5− i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1 + 6i)z − 28 + 6i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −5− 4i è −2 + 2i.
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Âàðèàíò - 49

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 3 −2 2
4 3 −4 4
−6 −9 8 −6
2 3 −2 0

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 6 −3 4 −9
−3 −3 3 −4 9
−9 −18 12 −12 27
9 18 −9 10 −27
−6 −12 6 −8 21

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




1 2 −2
1 0 3
1 1 0


, B =



−1 −2 −2
−2 3 0
3 −2 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




3 1 2
4 0 4
2 4 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 2 2
3 0 4
−1 2 4


 ·




x1

x2

x3


 =




10
2
2


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 4
−2 3

)
·
(

x11 x12

x21 x22

)
·
(−2 1

2 3

)
=

(−4 10
0 12

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−9 −2 0 2 1 −5
6 1 0 −1 1 1
−12 −2 0 2 −2 −2
−5 −2 0 −1 −1 6
−27 −2 0 11 1 −32



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


2 2 −1 3 0
3 1 −1 −1 0
6 2 1 1 0
7 3 −1 1 0
54 24 −6 12 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−31 −8 1 −8 −233
7 2 −1 2 65
10 2 2 2 38







x1

x2

x3

x4

x5




=




14
17
−65


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 + 4y2 + 3z2 + 2xy + 0xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 3y2 + 2z2 + 8xy + 12xz + 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 2 3
4 0 2
−3 1 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 0x− 24 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
2 5
4 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 4 −1
3 −3 3
−2 0 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 −2
3 6

)

è B =

(
0 −4
6 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
9x2 + 4x + 192

x3 − 216
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

6 + 3i 7 + 4i
−5 + 4i 5 + 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−3 + 3i)z − 10− 15i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −5− 3i è −3− i.
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Âàðèàíò - 50

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 3 3 6
6 −5 −6 −12
9 −9 −8 −18
9 −9 −9 −15

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −2 6 4 2
4 3 −12 −8 −4
6 6 −20 −12 −6
−6 −6 18 10 6
−4 −4 12 8 3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
3 2 2
1 1 3

)
, B =



−1 0
−1 1
1 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




3 2 −1
2 2 −3
0 2 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−2 4 2
0 2 −1
1 4 4


 ·




x1

x2

x3


 =




4
8
6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 −3
2 −3

)
·
(

x11 x12

x21 x22

)
·
(−3 0

1 −1

)
=

(−30 −18
−12 −12

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−4 2 0 −1 3 3
5 3 0 2 2 4
14 3 0 −1 −2 −14
3 3 0 3 3 9
23 11 0 2 4 −6



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


2 1 0 2 1
9 2 0 −1 2
9 2 0 −1 2
3 1 0 1 1
8 3 0 4 3







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−6 −2 0 0 −34
−1 1 1 −1 −23
5 3 1 −1 11







x1

x2

x3

x4

x5




=




14
2
−12


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 5x2 + 2y2 + 5z2 + 6xy + 6xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 3y2 − 2z2 − 16xy + 24xz − 16yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 1 2
−2 3 2
3 −3 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 2x− 14 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −2
−3 −4

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 1 3
0 −1 0
−2 −2 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−2 1
5 2

)

è B =

(
t −1
−5 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
0x2 + 26x− 56

x3 + 64
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
1 + 2i −1− 3i
2 + 6i 3 + 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1− 2i)z − 20 + 10i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 0. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4− 4i è −1 + 4i.
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Âàðèàíò - 51

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 6 −6 −3
1 8 −6 −3
−3 −18 16 9
3 18 −18 −12

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −3 6 −6 3
−2 6 −6 6 −3
6 −9 21 −18 9
−2 3 −6 4 −3
−2 3 −6 6 −4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−1 1 2
−1 1 −2
0 2 3


, B =




1 2 2
0 −2 −2
−1 −2 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 1 −1
0 2 0
1 −3 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 4 −2
4 2 2
0 3 3


 ·




x1

x2

x3


 =




10
24
12


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 4
2 −2

)
·
(

x11 x12

x21 x22

)
·
(−4 −2

1 1

)
=

(
14 10
2 −2

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




1 −1 0 0 1 6
7 2 0 0 1 −3
−4 1 0 0 −2 −9
5 −2 0 0 3 15
38 −2 0 0 14 48



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−1 3 −1 0 3
2 1 2 0 1
3 1 1 0 3
6 −1 3 0 2
10 1 6 0 5







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−22 −8 0 −10 274
9 3 −1 3 −107
−5 −1 3 1 47







x1

x2

x3

x4

x5




=



−12
12
−24


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 5y2 − 5z2 − 2xy + 4xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 1y2 + 1z2 − 12xy + 4xz + 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 1 3
−2 −1 3
1 −2 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 3
−4 4

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 −1 −3
2 1 4
−1 −2 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 1
1 2

)

è B =

(
4 t
−1 2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
8x2 + 11x + 50

x4 − 625
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5− 5i 6 + 4i
5− 3i −1− 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (8 + 4i)z + 20 + 22i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 3. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −5 + 2i è −1− 5i.
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Âàðèàíò - 52

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 −6 2 6
−2 −9 4 12
−2 −12 3 12
2 12 −4 −14

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −4 −4 6 4
2 −10 −8 12 8
1 −4 −6 6 4
2 −8 −8 15 8
1 −4 −4 6 2

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 −2 1
3 −3 −3

)
, B =



−3 0
1 1
2 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 −1 0
−1 3 2
−2 2 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 4 −2
4 1 0
1 −1 3


 ·




x1

x2

x3


 =



−3
−13
10


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 2
4 2

)
·
(

x11 x12

x21 x22

)
·
(

3 −1
−1 −1

)
=

(
0 −4
−28 −4

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−1 0 0 −1 1 −1
−4 0 0 2 1 5
−5 0 0 1 2 4
0 0 0 −2 1 −3
−16 0 0 6 5 17



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


0 1 0 0 2
−1 −1 0 0 −1
3 1 0 0 −1
7 3 0 0 −1
28 11 0 0 −6







x1

x2

x3

x4

x5




=




0
0
0
0
0



.



108 ÒÐ Ëèíåéíàÿ àëãåáðà

9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−18 6 4 8 −6
−6 3 1 2 −3
−4 1 1 2 −1







x1

x2

x3

x4

x5




=




0
0
0


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 4y2 + 4z2 + 6xy + 8xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2 − 1y2 + 1z2 + 36xy − 4xz + 12yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 3 2
3 3 2
−3 3 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
1 2
−5 2

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




2 2 −3
2 1 4
4 −2 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 −3
−3 1

)

è B =

(−2 3
t 1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
7x2 + 0x− 81

x4 − 9x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

1− 5i 3 + 5i
−3 + 5i −5 + 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (6 + 3i)z + 23 + 27i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4 + 2i è 5 + 4i.
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Âàðèàíò - 53

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 −4 2 2
−2 −10 4 4
2 8 −5 −4
3 12 −6 −8

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −3 6 −3 6
−1 2 −6 3 −6
−2 6 −15 6 −12
3 −9 18 −6 18
2 −6 12 −6 10

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




0 2 1
3 1 0
3 3 3


, B =




1 0 −2
−2 0 −1
2 −1 0


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 2 −1
3 −3 −1
−1 −1 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 2 2
−3 4 4
1 3 0


 ·




x1

x2

x3


 =




8
10
−8


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 2
0 1

)
·
(

x11 x12

x21 x22

)
·
(−4 3
−2 −2

)
=

(
28 −42
6 −15

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−10 0 −2 −2 0 −2
−8 0 −1 −2 0 0
−2 0 2 −2 0 6
13 0 2 3 0 1
29 0 13 1 0 25



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


7 3 0 −1 0
1 1 0 1 0
3 1 0 −1 0
−5 −1 0 3 0
20 10 0 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



4 4 6 6 12
−1 −1 −1 −1 −3
1 1 3 3 3







x1

x2

x3

x4

x5




=




2
−2
8


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 7z2 + 10xy + 6xz + 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 3y2 + 2z2 + 16xy + 12xz + 24yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




2 −2 2
−2 2 −1
2 3 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 6x + 29 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−3 −5
4 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 4 −3
1 1 −3
2 3 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −1
−1 6

)

è B =

(−1 −2
−2 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 + 9x + 12

x4 + 9x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

6− 4i 2− i
−4 + 6i −5 + 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (0 + 8i)z − 19 + 4i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −5− 2i è 5 + 4i.
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Âàðèàíò - 54

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 1 6 −2
2 −1 −12 4
3 −3 −15 6
3 −3 −18 8

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 2 −2 −3 −9
1 0 −2 −3 −9
1 2 0 −3 −9
−1 −2 2 0 9
2 4 −4 −6 −15

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
4 −1
−1 3

)
, B =

(
3 3
3 1

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 0 −1
0 1 2
−2 2 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


3 4 −3
−1 3 4
0 −2 −2


 ·




x1

x2

x3


 =




19
5
−4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 0
−3 3

)
·
(

x11 x12

x21 x22

)
·
(

2 −4
−3 1

)
=

(−15 15
−93 81

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




8 3 1 0 0 9
−6 −1 3 0 0 7
8 2 −2 0 0 −2
5 1 −2 0 0 −4
9 −1 −12 0 0 −38



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


8 0 1 −1 2
17 0 3 2 2
9 0 −1 3 3
6 0 −1 3 2
40 0 2 7 9







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



39 4 −10 −5 −14
−11 −1 3 1 9
−6 −1 1 2 −13







x1

x2

x3

x4

x5




=



−2
−11
35


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 3y2 − 5z2 + 10xy + 4xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 2y2 + 2z2 − 8xy − 8xz + 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 1 −1
−3 1 −2
0 0 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 1x− 36 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 6
1 −5

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




0 −2 3
−2 −2 3
1 2 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−3 −3
2 5

)

è B =

(
t 3
−2 1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
4x2 − 4x + 5

x4 − 3x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
4− 5i −5− i
7− 5i 1 + 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (10 + 2i)z + 40 + 10i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 4 + 3i è 3 + 5i.
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Âàðèàíò - 55

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 3 3 6
2 7 6 12
−2 −6 −7 −12
−3 −9 −9 −16

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 1 3 −6 −2
−1 −2 −3 6 2
1 1 4 −6 −2
−2 −2 −6 15 4
1 1 3 −6 −3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 2 2
−2 3 3

)
, B =




0 −1
0 −2
2 2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 0 2
−2 3 2
2 1 4


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 3 −3
1 4 1
−2 −3 −3


 ·




x1

x2

x3


 =




11
4
−1


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 3
2 1

)
·
(

x11 x12

x21 x22

)
·
(−4 0

2 −1

)
=

(
42 −15
−46 1

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




5 1 0 1 0 −6
13 2 0 3 0 −15
−10 −2 0 −2 0 12
7 2 0 1 0 −9
6 0 0 2 0 −6



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


7 0 2 3 2
13 0 3 2 3
−8 0 −1 3 −1
13 0 3 −1 2
18 0 7 20 8







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−5 −3 −5 −2 −26
4 2 2 1 27
7 3 1 1 55







x1

x2

x3

x4

x5




=




16
9
−11


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 6z2 + 10xy + 8xz + 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 1y2 + 1z2 − 8xy + 4xz + 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 3 1
1 3 −1
−3 −2 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
6 −4
−1 2

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 4 0
−1 1 −2
−2 2 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −2
−4 −4

)

è B =

(−1 t
4 4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
4x2 + 28x− 84

x4 − 18x2 + 81
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−4− 5i −3− 5i
2 + 6i −5 + 7i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−3 + 2i)z + 5− 31i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 3 + 4i è 2− i.
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Âàðèàíò - 56

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −1 3 3
−3 0 3 3
6 2 −9 −6
6 2 −6 −7

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 9 2 −1 −3
−9 −24 −6 3 9
−3 −9 −1 1 3
3 9 2 −2 −3
6 18 4 −2 −7

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−2 2 0
2 0 2
−2 2 2


, B =




0 2 −1
−1 3 0
3 1 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 −1 −1
−3 4 4
−1 −2 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 −3 2
−3 2 0
4 3 −3


 ·




x1

x2

x3


 =




6
−9
1


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 1
1 1

)
·
(

x11 x12

x21 x22

)
·
(−2 −3

2 −2

)
=

(
2 −27
2 −12

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




7 0 1 3 2 −13
10 0 1 3 −1 −10
9 0 2 2 1 −11
−11 0 −2 −2 1 9
62 0 12 16 6 −78



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


0 0 −1 2 −1
15 0 1 1 3
3 0 −1 3 −1
12 0 3 −1 2
87 0 8 10 11







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



4 −1 −1 −5 −21
−1 2 2 3 7
−3 −1 −1 2 14







x1

x2

x3

x4

x5




=




1
5
−6


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −1x2 + 5y2 + 0z2 + 6xy − 8xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 − 1y2 + 2z2 + 16xy − 4xz + 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 −3 −1
−2 −2 0
2 1 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
5 −6
−1 −5

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 3 4
3 −2 4
−1 1 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 −2
−3 −3

)

è B =

(−2 0
t −2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 − 19x + 27

x3 − 6x2 + 9x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
2− 3i 5 + 6i
2 + 6i 2− 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (5 + 9i)z − 14 + 10i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1 + 3i è 1− i.
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Âàðèàíò - 57

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 1 −3 −1
−4 1 −6 −2
−2 1 −2 −1
−6 3 −9 −4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −2 2 −1 3
3 0 −2 1 −3
−6 −4 3 −2 6
6 4 −4 1 −6
−9 −6 6 −3 8

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−2 −2
3 −2

)
, B =

(−3 1
−3 −3

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 4 1
−2 0 2
4 −2 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 3 −1
−2 2 3
−3 −1 3


 ·




x1

x2

x3


 =



−1
12
11


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 0
−3 −2

)
·
(

x11 x12

x21 x22

)
·
(

3 −4
1 0

)
=

(−6 12
12 −4

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−5 1 0 0 −1 2
−10 2 0 0 −2 4
1 −2 0 0 −1 5
−9 3 0 0 −1 0
0 0 0 0 0 0



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


18 3 1 2 2
20 2 3 3 −1
5 1 −1 1 3
17 1 3 1 3
0 1 −4 3 3







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



2 −1 −5 −3 23
−1 1 3 2 −11
0 1 1 1 1







x1

x2

x3

x4

x5




=




1
−1
3


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 2y2 − 3z2 + 10xy + 4xz − 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2− 1y2 + 3z2 + 8xy− 4xz + 12yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 −1 −3
4 2 4
−3 3 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 8x + 30 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−2 −3
6 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 3 4
1 0 2
−3 −2 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −2
4 0

)

è B =

(
3 −2
4 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
8x2 − 11x + 102

x3 − 216
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−2 + 2i 3− 5i
6− 4i 7 + 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (9 + 2i)z + 13 + 9i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1 + 2i è −2− 2i.
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Âàðèàíò - 58

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 −1 9 −2
−2 1 −18 4
3 −3 30 −6
3 −3 27 −7

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 −3 3 −6 4
−3 4 −3 6 −4
−3 3 −6 6 −4
−6 6 −6 9 −8
9 −9 9 −18 10

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
2 −2 −1
1 1 2

)
, B =



−2 3
0 −2
2 1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 1 −2
3 −2 3
1 1 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 1 0
0 1 0
−2 −1 −1


 ·




x1

x2

x3


 =



−11
1
4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 2
2 −3

)
·
(

x11 x12

x21 x22

)
·
(−1 2
−1 −1

)
=

(
9 9
6 −33

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




4 3 0 2 −1 0
−8 −1 0 2 −1 −4
9 3 0 3 1 −4
4 1 0 2 1 −4
42 3 0 0 11 −8



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


9 2 3 0 −1
6 −1 3 0 2
5 3 −1 0 1
1 1 −1 0 1
37 7 9 0 5







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



22 3 −3 11 93
−8 3 3 −1 45
2 3 1 3 61







x1

x2

x3

x4

x5




=




19
−5
67


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 7y2 + 4z2 + 8xy + 6xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2− 2y2 + 1z2 + 24xy− 8xz + 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 1 4
1 −3 −1
4 3 2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 2x− 14 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −1
1 −3

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 1 0
1 0 −3
−3 −2 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 1
0 2

)

è B =

(
t 6
0 −4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
1x2 + 20x− 24

x3 + 27
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
1− i 4 + i
7 + 4i 2− i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−6 + 5i)z − 1− 13i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2 + 3i è −2− 3i.
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Âàðèàíò - 59

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 4 −1 6
4 −6 2 −12
6 −12 4 −18
4 −8 2 −15

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 3 −1 6 −2
6 6 −3 18 −6
6 9 −2 18 −6
6 9 −3 21 −6
−6 −9 3 −18 7

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




2 2 −1
−1 −2 −2
2 0 −2


, B =




0 −2 3
3 −2 −1
2 0 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 1 3
4 −3 4
1 −1 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 2 −2
4 −2 −3
−1 4 −1


 ·




x1

x2

x3


 =




0
16
−11


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 2
1 1

)
·
(

x11 x12

x21 x22

)
·
(

0 −1
−1 0

)
=

(−2 −4
−7 0

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




2 3 −2 2 0 −3
−7 2 2 3 0 −2
−2 −1 2 2 0 5
−3 −2 2 −1 0 2
28 3 −14 −8 0 −11



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 3 3 −1 0
10 1 2 2 0
4 2 3 −1 0
0 2 −1 −1 0
30 5 11 3 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



9 0 0 3 45
−3 2 2 −1 −31
3 1 1 1 7







x1

x2

x3

x4

x5




=




4
−4
12


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −1x2 + 3y2 − 1z2 − 8xy + 4xz − 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 1y2− 2z2 + 8xy + 4xz− 16yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−3 −2 −3
1 4 2
1 −1 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
1 5
−4 5

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 0 1
−3 4 4
1 −2 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 2
−3 3

)

è B =

(
5 t
0 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
10x2 + 2x + 0

x4 − 81
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

6− 4i −5− i
−4 + 7i −1 + 7i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (4 + 1i)z + 5 + 5i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 3. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 4 + i è −5− 2i.
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Âàðèàíò - 60

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 6 −3 −2
−1 4 −3 −2
−3 18 −12 −6
−1 6 −3 −1

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −2 9 6 1
2 3 −9 −6 −1
4 4 −21 −12 −2
2 2 −9 −9 −1
−4 −4 18 12 3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 3
4 3

)
, B =

(
4 0
4 1

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




3 −2 −1
2 −3 1
−2 3 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


3 2 −3
−2 −1 1
0 3 −1


 ·




x1

x2

x3


 =




17
−10
4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 −1
1 −1

)
·
(

x11 x12

x21 x22

)
·
(−2 1
−3 0

)
=

(
42 −12
12 −6

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−1 −2 3 1 0 −4
5 −1 1 2 0 −6
7 −2 −1 1 0 0
6 1 −2 1 0 −2
−5 −9 7 0 0 2



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


7 3 0 −1 0
−1 −1 0 −1 0
1 2 0 3 0
−5 −1 0 3 0
6 7 0 8 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−4 −4 −5 −1 −20
6 3 2 2 66
8 2 −1 3 112







x1

x2

x3

x4

x5




=




20
20
−20


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 7z2 + 4xy + 10xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 2y2 + 3z2 + 4xy + 8xz + 24yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 1 3
2 1 −1
−1 3 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−3 4
−6 6

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




2 −1 −2
1 −2 −3
−2 −3 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −2
2 5

)

è B =

(−1 −3
t 5

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
14x2 − 46x− 360

x4 − 36x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

5− 5i 3 + 4i
−1 + 2i 5 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−2 + 1i)z + 9− 15i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + 4i è 1 + 3i.
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Âàðèàíò - 61

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −2 −4 9
6 6 8 −18
6 4 10 −18
−9 −6 −12 24

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 3 3 −6 −9
6 −12 −9 18 27
−4 6 9 −12 −18
6 −9 −9 21 27
6 −9 −9 18 24

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
3 0 0
−3 2 −2

)
, B =



−3 −1
−1 3
−3 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−3 2 1
3 −2 1
1 0 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 4 0
2 1 2
−2 2 3


 ·




x1

x2

x3


 =




20
15
14


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 −3
1 3

)
·
(

x11 x12

x21 x22

)
·
(

2 1
2 −3

)
=

(−10 −49
20 14

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




10 0 3 0 −1 −6
−4 0 −1 0 1 0
−1 0 −1 0 −2 9
−4 0 −1 0 1 0
−22 0 −8 0 −2 30



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 3 0 −1 0
3 −1 0 2 0
4 −1 0 3 0
2 −1 0 1 0
17 −2 0 15 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−8 0 4 0 −8
3 2 1 −1 −7
−1 2 3 −1 −11







x1

x2

x3

x4

x5




=



−5
5
−20


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 5y2 − 4z2 + 2xy + 2xz + 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 − 1y2 + 2z2 + 16xy − 8xz + 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 −3 −3
−1 0 1
1 0 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 7x + 12 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
1 −6
1 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 −3 4
3 2 1
−1 2 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
6 −2
5 −2

)

è B =

(−1 2
−5 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 + 5x− 12

x4 + 36x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5 + 5i −1 + 3i
4 + i 5− 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1 + 2i)z + 3− 3i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -1. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1 + 4i è 5− 2i.
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Âàðèàíò - 62

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 2 9 −2
2 −6 −18 4
3 −6 −30 6
1 −2 −9 4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 6 −2 −3 9
−3 4 −2 −3 9
−9 18 −4 −9 27
3 −6 2 6 −9
−6 12 −4 −6 21

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




1 2 1
−1 2 0
0 0 1


, B =



−1 3 2
−2 −1 −1
3 0 1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 1 2
−2 −1 0
−2 0 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 1 1
4 −3 1
−2 0 0


 ·




x1

x2

x3


 =




6
16
−6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 −2
2 −3

)
·
(

x11 x12

x21 x22

)
·
(

3 −2
2 3

)
=

(
38 −8
42 −2

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




1 0 1 −1 0 3
−4 0 −2 3 0 −7
−8 0 2 3 0 1
−7 0 3 2 0 4
8 0 −8 0 0 −16



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


11 0 2 2 1
5 0 2 2 −1
6 0 1 −1 2
5 0 2 2 −1
61 0 13 7 7







x1

x2

x3

x4

x5




=




0
0
0
0
0



.



128 ÒÐ Ëèíåéíàÿ àëãåáðà

9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−11 −1 1 −2 −94
0 1 3 1 −22
11 2 2 3 72







x1

x2

x3

x4

x5




=




20
−1
−21


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 5x2 + 5y2 + 7z2 + 4xy + 10xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 2y2 + 1z2 + 4xy + 16xz + 4yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 1 3
−1 −3 2
2 −3 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 0x− 28 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −4
−3 −4

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 4 −2
3 −1 −2
4 3 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 −1
−2 1

)

è B =

(
t −4
−8 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
0x2 − 4x− 24

x4 − 5x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
6− 4i −3− 4i
−3− i 3− 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (3− 9i)z − 30− 10i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + 5i è −1− 3i.
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Âàðèàíò - 63

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 6 −6 2
3 8 −6 2
−9 −18 20 −6
3 6 −6 0

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −3 9 4 2
−2 4 −9 −4 −2
4 −6 15 8 4
−4 6 −18 −6 −4
2 −3 9 4 4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 4
2 4

)
, B =

(
1 0
−1 −3

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−3 4 1
0 3 −2
−1 −1 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 1 2
−3 2 4
−1 −3 −1


 ·




x1

x2

x3


 =



−11
−19
8


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 4
0 −1

)
·
(

x11 x12

x21 x22

)
·
(

1 1
2 −4

)
=

(
4 28
1 −11

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




8 0 0 2 2 0
−4 0 0 −2 2 −12
7 0 0 2 1 3
8 0 0 3 −1 12
−25 0 0 −4 −13 27



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 0 3 −1 0
0 0 1 1 0
0 0 −1 −1 0
−1 0 3 2 0
−13 0 15 2 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−6 3 6 0 96
8 2 −1 2 20
6 3 1 2 52







x1

x2

x3

x4

x5




=




18
19
−3


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 3y2 − 5z2 − 4xy + 8xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 2y2 − 1z2 − 8xy + 16xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 3 3
0 −2 1
−2 4 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 −2
5 −5

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 2 3
3 −2 3
−1 0 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−3 −2
2 −4

)

è B =

(
0 t
8 −4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
11x2 + 7x− 168

x4 − 32x2 + 256
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−1 + 6i 1 + 2i
7 + 6i −4 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (2 + 6i)z − 8 + 8i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 5− 2i è −4 + 3i.
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Âàðèàíò - 64

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −1 −6 9
6 3 12 −18
−3 −1 −8 9
−6 −2 −12 21

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 6 3 9 9
−6 −15 −6 −18 −18
−9 −18 −12 −27 −27
−9 −18 −9 −30 −27
−9 −18 −9 −27 −24

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 −1 −3
0 −3 1

)
, B =



−3 3
1 3
−2 0


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 −3 −1
0 −1 −1
−1 −2 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 0 −2
2 −3 4
−1 4 −3


 ·




x1

x2

x3


 =



−6
0
9


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
0 1
−2 −1

)
·
(

x11 x12

x21 x22

)
·
(−3 −3
−1 0

)
=

(
6 3
16 21

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−6 0 −1 3 0 4
8 0 3 1 0 8
11 0 3 −2 0 2
5 0 2 1 0 6
−4 0 −4 −8 0 −24



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 2 1 0 0
8 3 1 0 0
8 2 2 0 0
10 3 2 0 0
52 16 10 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−12 1 4 −1 −77
18 2 −1 3 98
6 3 3 2 21







x1

x2

x3

x4

x5




=




10
33
−23


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 + 5y2 − 2z2 + 8xy − 4xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 2y2− 2z2 + 4xy + 8xz− 24yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 −2 −3
−3 −3 −3
−2 2 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
5 −2
−6 −3

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




0 4 3
2 1 2
3 4 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
2 1
2 3

)

è B =

(
0 −2
t −2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
4x2 − 57x + 180

x3 − 12x2 + 36x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−2 + 7i −3 + i
3− i 5 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (14− 3i)z + 59− 21i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 4− 4i è −4 + 5i.
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Âàðèàíò - 65

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 6 2 −6
−2 −8 −2 6
4 12 6 −12
−2 −6 −2 9

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −2 −9 3 −3
−2 5 18 −6 6
−3 6 24 −9 9
1 −2 −9 2 −3
3 −6 −27 9 −6

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




1 −1 2
1 −2 3
−1 2 −1


, B =




1 1 2
−2 2 3
3 −2 0


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 3 3
0 0 −1
4 −2 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


3 1 −3
−1 1 −2
−3 2 0


 ·




x1

x2

x3


 =



−15
−8
−3


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 −3
1 2

)
·
(

x11 x12

x21 x22

)
·
(

2 0
−3 −2

)
=

(
46 28
−33 −14

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




15 3 0 0 2 3
6 −1 0 0 3 10
6 −1 0 0 3 10
3 2 0 0 −1 −5
48 11 0 0 5 4



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


3 2 2 3 0
3 1 1 3 0
4 2 1 3 0
2 2 3 3 0
10 7 6 9 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−12 −4 4 0 48
0 1 1 1 −13
−6 −1 3 1 11







x1

x2

x3

x4

x5




=



−13
−3
−20


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 4y2 + 3z2 + 4xy + 4xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2− 1y2 + 2z2 + 24xy− 8xz + 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 0 1
−1 2 −3
1 4 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 5x + 3 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
2 3
1 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 2 −2
2 −3 3
1 −1 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−4 1
5 −1

)

è B =

(
6 1
5 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−2x2 + 22x + 15

x3 − 125
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−5 + 7i −3 + 5i
−3 + 4i −3− 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−3 + 5i)z − 6− 6i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -3. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1− 3i è 2− 5i.
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Âàðèàíò - 66

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 2 2 2
−1 4 2 2
−3 6 7 6
−3 6 6 5

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −6 −3 6 2
4 15 6 −12 −4
−6 −18 −12 18 6
4 12 6 −10 −4
−2 −6 −3 6 1

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 4
−2 0

)
, B =

(−2 −3
3 −3

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 4 1
−3 0 2
0 −2 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 4 0
−1 −2 −1
−2 −1 −1


 ·




x1

x2

x3


 =



−14
1
−4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 4
−2 3

)
·
(

x11 x12

x21 x22

)
·
(−3 3
−3 1

)
=

(−6 −20
21 −15

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 0 0 1 1 0
−3 0 0 −1 −2 −2
9 0 0 −1 2 6
12 0 0 −2 2 8
−21 0 0 −4 −11 −14



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


13 1 2 2 1
2 −1 1 −1 3
10 −1 1 3 3
20 1 3 3 3
81 4 11 15 10







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−12 −1 −1 −5 2
8 1 1 3 6
6 1 1 2 10







x1

x2

x3

x4

x5




=




10
14
−22


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 5y2 − 3z2 + 0xy + 4xz + 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 1y2 + 3z2 − 4xy− 8xz + 36yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 2 −2
3 −1 3
−3 4 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 7x + 22 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 4
−3 −2

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




3 4 3
2 0 −1
1 1 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 1
1 2

)

è B =

(
t −4
−4 4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
1x2 + 11x− 14

x3 + 8
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

7 + i 3 + 4i
−4− 4i 3 + 7i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (9− 4i)z + 23− 9i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 1. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4− 3i è 2− 4i.
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Âàðèàíò - 67

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −6 9 −3
6 9 −18 6
9 18 −24 9
−9 −18 27 −10

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 4 −2 2 −6
6 −10 6 −6 18
−4 8 −3 4 −12
6 −12 6 −5 18
−6 12 −6 6 −15

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
2 1 −1
−3 3 −2

)
, B =



−1 −1
−2 −1
1 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−3 −1 1
1 −3 −2
−2 0 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


3 −2 −3
1 −2 −1
2 3 −1


 ·




x1

x2

x3


 =




0
4
−14


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 1
−3 1

)
·
(

x11 x12

x21 x22

)
·
(

2 0
−3 1

)
=

(
57 −9
−48 12

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−8 0 3 0 1 −8
0 0 −1 0 1 0
−8 0 2 0 2 −8
−12 0 3 0 3 −12
36 0 −9 0 −9 36



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


3 0 1 2 −1
11 0 2 −1 3
5 0 2 1 −1
9 0 2 −1 2
23 0 8 5 −3







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



7 −1 6 0 −29
10 2 3 3 10
−1 −1 1 −1 −13







x1

x2

x3

x4

x5




=




0
2
2


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 5y2 − 5z2 + 8xy + 8xz − 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 3y2 − 2z2 − 24xy + 36xz − 8yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 0 4
1 −1 0
−2 −3 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
2 −2
3 −3

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 −1 0
3 −3 1
−1 1 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 −3
3 2

)

è B =

(
0 t
6 6

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
12x2 + 3x + 32

x4 − 256
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
7 + 6i 6 + 6i
6 + 7i 6− 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (7 + 11i)z − 30 + 35i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 0. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 3 + 3i è −3 + 2i.
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Âàðèàíò - 68

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 1 2 2
−3 −2 −6 −6
−3 −3 −8 −6
3 3 6 7

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 6 6 3 3
9 −20 −18 −9 −9
9 −18 −16 −9 −9
6 −12 −12 −3 −6
6 −12 −12 −6 −7

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




3 1 −1
0 0 −1
0 −1 −2


, B =



−2 −2 3
1 0 2
0 2 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




3 −3 −2
−1 0 −3
3 −2 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 −2 −3
−3 −1 −3
0 1 0


 ·




x1

x2

x3


 =




23
6
−3


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 0
4 3

)
·
(

x11 x12

x21 x22

)
·
(

1 −1
1 1

)
=

(−3 −21
−8 34

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




4 2 2 0 2 −8
−2 2 −1 0 2 1
6 −1 3 0 −1 −8
−2 1 −1 0 1 2
14 3 7 0 3 −24



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


11 1 2 2 2
8 2 1 2 1
6 3 2 1 −1
2 −1 −1 3 1
5 3 0 0 1







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



4 4 8 12 56
1 1 2 3 14
1 1 2 3 14







x1

x2

x3

x4

x5




=




7
7
28


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −2x2 − 1y2 + 3z2 + 4xy + 10xz − 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 3y2 + 2z2 − 24xy + 36xz + 8yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −2 −3
0 3 2
−2 −1 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
3 5
1 6

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 2 −3
4 −1 3
4 1 2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 1
3 −2

)

è B =

(
0 0
t 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
6x2 − 3x− 80

x4 − 16x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−1 + 7i 6 + 6i
3 + 4i 5− 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−8 + 7i)z + 6− 28i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −5− i è 3 + 3i.
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Âàðèàíò - 69

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 9 −2 −3
9 −30 6 9
9 −27 4 9
3 −9 2 0

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 4 3 −1 2
−4 10 6 −2 4
4 −8 −3 2 −4
4 −8 −6 3 −4
−4 8 6 −2 3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−1 1 3
−2 0 2

)
, B =




2 −1
1 2
1 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 −2 2
1 −1 0
1 −2 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 2 1
4 1 2
−1 1 −1


 ·




x1

x2

x3


 =



−15
−21
3


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 3
1 −2

)
·
(

x11 x12

x21 x22

)
·
(

0 3
−3 3

)
=

(
27 12
3 −15

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




8 0 −1 3 0 5
0 0 −2 −2 0 2
4 0 1 3 0 1
2 0 1 2 0 0
24 0 −6 6 0 18



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


0 2 0 2 0
−2 −1 0 1 0
2 3 0 1 0
2 3 0 1 0
−6 −5 0 1 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−4 −4 −4 −4 −4
1 1 1 1 1
−1 −1 −1 −1 −1







x1

x2

x3

x4

x5




=




0
0
0


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 2y2 − 2z2 + 4xy − 2xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 2y2 + 1z2 − 16xy + 24xz + 8yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −2 0
2 −1 −3
−3 −1 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 1x + 24 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 6
−6 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 −2 4
1 −3 0
−3 4 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −1
0 4

)

è B =

(−1 −3
0 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 + 3x− 8

x4 + 16x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
1− i −4 + 7i
5− i 5 + 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−2 + 2i)z + 1− 2i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -1. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2− 2i è −2 + 3i.
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Âàðèàíò - 70

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 3 −2 2
6 −5 4 −4
−6 6 −2 4
9 −9 6 −5

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 6 6 6 3
−3 −21 −18 −18 −9
2 12 10 12 6
2 12 12 14 6
−2 −12 −12 −12 −3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




2 −1 2
0 0 −2
−1 −1 −2


, B =



−2 0 0
0 0 1
0 2 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 3 −1
4 4 0
0 1 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 −3 0
0 −2 −2
−2 0 −3


 ·




x1

x2

x3


 =



−10
−10
−7


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 −1
−2 1

)
·
(

x11 x12

x21 x22

)
·
(

2 −4
1 3

)
=

(
13 −31
−7 19

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−11 −1 2 0 −2 11
−5 2 −1 0 −2 −1
−8 −1 2 0 −1 9
−4 1 −1 0 −2 0
16 8 −9 0 −1 −33



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


12 2 2 0 0
6 1 1 0 0
15 3 2 0 0
12 2 2 0 0
57 10 9 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−9 3 2 0 −17
5 −1 −1 1 13
−4 2 1 1 −4







x1

x2

x3

x4

x5




=




0
5
−5


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 + 0y2 + 1z2 − 6xy + 8xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2 − 2y2 − 2z2 + 12xy − 8xz − 24yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 0 4
−2 −3 0
4 −1 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 3x− 6 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 2
−2 −5

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 1 3
−2 −3 3
1 0 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
3 2
2 2

)

è B =

(
t −4
−4 2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
8x2 − 11x + 10

x4 − 3x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
1 + 4i −3− 4i
4 + 3i −5− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (5− 3i)z + 4− 8i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -2. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 5 + 4i è 3− 5i.
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Âàðèàíò - 71

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 −1 −3 1
−2 −3 −6 2
−3 −3 −12 3
−1 −1 −3 0

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 −4 −2 −2 1
−1 −6 −2 −2 1
−1 −4 0 −2 1
−2 −8 −4 −6 2
−2 −8 −4 −4 1

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 1
3 0

)
, B =

(−3 0
−2 1

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 4 −2
−3 2 4
−2 1 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


3 3 1
−1 2 2
2 4 −2


 ·




x1

x2

x3


 =




22
11
10


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 2
−2 1

)
·
(

x11 x12

x21 x22

)
·
(−3 −4

0 −3

)
=

(−6 16
−3 14

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




3 −1 2 0 −1 2
−6 −2 1 0 1 1
−4 2 1 0 3 7
−6 −2 1 0 1 1
−29 −7 −3 0 4 −9



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


3 0 2 0 1
2 0 1 0 1
2 0 −1 0 3
2 0 1 0 1
5 0 5 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



34 9 4 6 137
13 3 1 3 50
7 2 1 1 29







x1

x2

x3

x4

x5




=




11
21
54


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 2x2 + 6y2 + 5z2 + 4xy + 6xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 3y2 + 1z2 + 4xy + 24xz + 12yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −2 −1
−2 −1 0
4 1 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
5 −1
−2 −1

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 −1 4
4 −2 4
4 0 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 −2
0 4

)

è B =

(−1 t
0 −1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
9x2 + 11x− 205

x4 − 50x2 + 625
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3− 4i 2 + i
−5− 3i 5− 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (5 + 2i)z + 3− 5i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 0. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1− 2i è −2− i.
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Âàðèàíò - 72

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 4 3 4
4 −6 −6 −8
−6 12 6 12
−6 12 9 14

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −1 9 2 2
−9 −2 27 6 6
−3 −1 12 2 2
3 1 −9 −4 −2
3 1 −9 −2 −4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




2 0 2
2 0 1
−2 3 −2


, B =




0 0 2
−1 2 3
2 −1 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 2 −1
3 1 2
0 0 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 3 −2
−2 2 3
0 −1 −3


 ·




x1

x2

x3


 =



−11
1
0


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 −2
0 −1

)
·
(

x11 x12

x21 x22

)
·
(−2 2
−4 −4

)
=

( −4 20
−10 −6

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 0 1 0 1 6
−9 0 −2 0 1 −3
−15 0 −2 0 3 3
12 0 3 0 −1 6
27 0 5 0 −4 3



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


0 1 0 0 −1
10 2 0 0 3
0 1 0 0 −1
10 2 0 0 3
30 4 0 0 11







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−13 3 2 −2 −22
−13 2 3 −1 −23
0 −1 1 1 −1







x1

x2

x3

x4

x5




=




1
−19
−20


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −2x2 − 4y2 − 3z2 − 2xy + 0xz − 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2− 2y2 − 2z2 − 8xy− 24xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 4 1
4 2 2
4 −2 −2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 −6
3 −5

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 0 1
−2 4 3
0 −2 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−4 −2
6 2

)

è B =

(
3 2
t −2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 − 31x + 75

x3 − 10x2 + 25x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
4− 2i 7− 3i
6− 3i −4− 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (8 + 4i)z + 28− 14i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 7. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2 + 3i è −2 + i.
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Âàðèàíò - 73

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 1 −9 −4
−2 0 9 4
−2 −1 12 4
−6 −3 27 14

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 9 3 −6 9
−6 30 9 −18 27
2 −9 −6 6 −9
6 −27 −9 16 −27
−2 9 3 −6 6

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
2 2
4 0

)
, B =

(
1 3
1 −3

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 3 −1
4 0 −2
−2 1 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 −2 3
−2 4 1
−3 2 −1


 ·




x1

x2

x3


 =




3
−15
−17


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 −3
3 −2

)
·
(

x11 x12

x21 x22

)
·
(−4 3

3 −4

)
=

(
64 −69
21 −7

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




2 0 −1 0 −1 0
−7 0 −1 0 2 −6
1 0 −2 0 −1 −2
−2 0 1 0 1 0
−6 0 −6 0 0 −12



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


7 −1 3 0 0
5 1 1 0 0
−5 −1 −1 0 0
−5 −1 −1 0 0
9 −3 5 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



12 4 0 0 76
−2 −1 2 1 −10
10 3 2 1 66







x1

x2

x3

x4

x5




=




16
−8
24


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 4z2 + 4xy + 8xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2− 2y2 + 3z2 + 24xy− 16xz + 12yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 4 −2
0 1 −2
−2 −1 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 8x + 15 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
2 −1
3 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 1 −2
−3 0 3
2 −2 2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 3
−3 5

)

è B =

(
3 −3
3 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 + 2x + 3

x3 − 27
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5 + 4i 2− 2i
2 + i 5− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−3− 2i)z + 15 + 15i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -3. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4 + 2i è 1− 4i.
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Âàðèàíò - 74

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 −3 2 2
4 −5 4 4
4 −6 6 4
2 −3 2 1

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 3 −2 9 −9
2 −7 4 −18 18
1 −3 0 −9 9
1 −3 2 −6 9
2 −6 4 −18 15

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−1 −1 0
−2 −2 1

)
, B =



−1 1
3 3
−1 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 1 3
−1 −2 0
1 0 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 0 3
1 −3 0
3 0 4


 ·




x1

x2

x3


 =



−2
−10
−7


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
0 −2
−1 −1

)
·
(

x11 x12

x21 x22

)
·
(−3 1
−1 −3

)
=

(−4 −12
−4 8

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−7 0 3 0 2 5
−8 0 3 0 1 7
−7 0 3 0 2 5
−11 0 3 0 −2 13
69 0 −27 0 −12 −57



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−3 0 2 1 0
−4 0 1 3 0
−4 0 3 1 0
2 0 −1 −1 0
−12 0 7 5 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



20 0 −8 −4 4
−9 1 3 1 1
1 1 −1 −1 3







x1

x2

x3

x4

x5




=




2
−6
16


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 3y2 − 5z2 + 0xy − 4xz − 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 3y2 + 3z2 + 24xy + 12xz + 36yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 3 −1
−1 −3 2
1 4 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 0x− 18 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −1
−2 −4

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 3 4
4 0 3
−1 0 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 −4
6 3

)

è B =

(
t 6
−9 −1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
0x2 + 15x− 27

x3 + 27
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
1 + 6i 5− 5i
−1− i 4 + 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1 + 0i)z − 11 + 27i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 3. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4 + i è 1− 4i.
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Âàðèàíò - 75

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 −6 −2 −2
2 −9 −4 −4
−3 18 8 6
−2 12 4 6

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 4 −1 4 2
1 −2 1 −4 −2
2 −8 3 −8 −4
3 −12 3 −14 −6
1 −4 1 −4 −4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−1 −2 3
1 0 −2
−1 1 2


, B =



−1 −2 3
0 1 3
−2 0 2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 −2 1
−1 1 −2
−3 2 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 −2 −3
0 4 −1
3 −1 −1


 ·




x1

x2

x3


 =



−19
13
−1


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 3
0 −3

)
·
(

x11 x12

x21 x22

)
·
(−2 −1

0 2

)
=

(−12 −36
24 30

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




1 −2 3 1 0 −1
−7 −2 −1 1 0 3
9 2 2 −1 0 −4
3 −2 3 −1 0 3
8 0 1 −6 0 11



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


2 3 3 0 1
1 2 1 0 −1
−1 2 2 0 3
−3 2 −1 0 −1
−13 3 −5 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



6 5 1 4 146
4 1 1 2 36
5 3 1 3 91







x1

x2

x3

x4

x5




=




22
12
32


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 3x2 + 7y2 + 7z2 + 8xy + 8xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 2y2 + 3z2 − 8xy + 16xz + 24yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 −1 2
3 2 2
−1 2 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
2 6
−1 3

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 −1 −3
1 2 −1
4 4 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 3
6 −3

)

è B =

( −2 t
−12 2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
9x2 + 8x + 12

x4 − 16
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
1 + 7i 7− 5i
7 + 6i −3 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (3 + 4i)z − 13− 1i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 5. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 5 + 2i è −3− 5i.
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Âàðèàíò - 76

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 2 −3 9
6 5 −6 18
3 2 0 9
6 4 −6 21

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 −1 −9 1 −2
9 −4 −27 3 −6
6 −2 −15 2 −4
−6 2 18 −3 4
9 −3 −27 3 −4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−2 4
1 2

)
, B =

(
1 1
4 −2

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 2 2
2 0 0
2 2 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 −3 0
−2 −2 −3
1 −3 −3


 ·




x1

x2

x3


 =



−9
−8
−3


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
0 1
−3 3

)
·
(

x11 x12

x21 x22

)
·
(

2 −3
1 2

)
=

(
6 −9
33 −18

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




1 0 0 2 1 5
8 0 0 1 3 5
5 0 0 1 2 4
−7 0 0 1 −2 0
−4 0 0 −2 −2 −6



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


5 3 2 −1 0
6 2 −1 3 0
5 1 3 −1 0
15 3 3 3 0
7 5 0 1 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−4 −2 4 −2 112
−2 −1 2 −1 56
−2 −1 2 −1 56







x1

x2

x3

x4

x5




=



−4
−4
−8


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 3y2 − 5z2 + 2xy − 6xz − 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 1y2 + 1z2 + 24xy + 8xz + 4yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 −1 −3
1 0 3
2 2 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 −6
−4 1

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 −1 −1
1 4 3
4 2 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
3 4
−4 2

)

è B =

(
2 −4
t 3

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
10x2 − 45x− 294

x4 − 49x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
6 + 3i 6− 2i
3− 4i −3 + 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (4 + 2i)z + 18− 4i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 5. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2 + 2i è 1− i.
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Âàðèàíò - 77

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 2 6 2
−1 −3 −6 −2
2 4 9 4
−3 −6 −18 −4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 2 −6 −3 −6
−6 2 −12 −6 −12
6 −4 10 6 12
9 −6 18 8 18
−9 6 −18 −9 −21

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 −1 −3
2 −3 −1

)
, B =




3 −3
−2 −1
2 0


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 2 2
−2 −1 −1
−1 3 4


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 1 3
−1 3 −3
0 1 3


 ·




x1

x2

x3


 =




10
1
12


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 4
−3 0

)
·
(

x11 x12

x21 x22

)
·
(−3 0
−1 −1

)
=

(−36 −12
30 12

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




6 2 0 −2 3 3
−5 −1 0 2 −2 −5
−2 1 0 3 −2 −14
2 1 0 −1 2 2
9 5 0 0 3 −12



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 2 3 0 −1
−3 1 −1 0 −1
11 1 2 0 3
10 2 1 0 3
16 2 8 0 −1







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



3 2 1 0 −22
−1 −1 2 1 −11
2 1 3 1 −33







x1

x2

x3

x4

x5




=



−5
−7
2


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 + 3y2 + 0z2 + 6xy + 4xz − 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2− 1y2− 2z2 + 8xy− 8xz− 24yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 4 0
−1 −3 1
−2 4 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 2x− 11 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−1 −3
−4 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 −3 0
−3 4 0
−2 1 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−3 1
4 4

)

è B =

(
1 5
20 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
2x2 + 4x− 12

x4 + 9x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−1 + 5i −4− 2i
6− i −5 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (10− 7i)z + 12− 36i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 3− 4i è −4 + 5i.
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Âàðèàíò - 78

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 2 1 4
−9 −8 −3 −12
−9 −6 −2 −12
3 2 1 6

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 −3 6 3 2
−1 0 6 3 2
3 9 −21 −9 −6
3 9 −18 −12 −6
3 9 −18 −9 −8

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 3
−2 4

)
, B =

(
2 4
−2 −1

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 −2 −1
−2 −3 −1
3 0 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 2 3
−1 −1 1
4 4 −1


 ·




x1

x2

x3


 =



−1
−6
15


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
1 −2
3 −3

)
·
(

x11 x12

x21 x22

)
·
(

1 3
2 −1

)
=

( −7 14
−15 39

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 2 3 −1 0 0
2 3 3 1 0 2
12 −2 3 1 0 12
−4 3 2 −1 0 −4
18 −24 −18 3 0 18



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


1 1 −1 0 0
1 1 −1 0 0
−1 −1 1 0 0
3 −1 3 0 0
6 2 0 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



2 2 0 0 2
−2 1 2 1 −5
−1 2 2 1 −4







x1

x2

x3

x4

x5




=




0
−3
6


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 7y2 + 5z2 + 8xy + 4xz + 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 − 1y2 − 2z2 + 12xy − 12xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−2 −3 2
−3 4 −2
−1 0 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 5x + 4 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −2
5 −1

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 −2 0
−2 0 −3
3 −1 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−4 1
−3 2

)

è B =

(
t 3
−9 −3

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−3x2 + 18x− 22

x4 − 7x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

3− 3i 1− 3i
−3− 5i −4− 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (12 + 0i)z + 51 + 8i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + 3i è −5− i.
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Âàðèàíò - 79

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 −4 2 −6
−3 10 −6 18
−2 8 −3 12
−1 4 −2 4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−1 2 −1 2 −3
−2 3 −2 4 −6
1 −2 2 −2 3
2 −4 2 −6 6
−1 2 −1 2 −6

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 0 −1
−3 −2 −2

)
, B =




3 1
3 3
1 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




1 2 2
−2 3 1
0 4 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 −2 −2
4 −1 −2
2 0 3


 ·




x1

x2

x3


 =




12
11
−4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 0
0 −1

)
·
(

x11 x12

x21 x22

)
·
(

0 3
2 1

)
=

(
0 −6
−2 2

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−4 0 1 −1 0 0
−4 0 1 −1 0 0
6 0 −1 3 0 2
−6 0 3 3 0 6
−6 0 7 15 0 22



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


8 0 3 3 −1
4 0 3 1 −1
6 0 2 1 2
7 0 1 2 2
24 0 9 8 −1







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−17 −9 −1 −5 −325
3 3 1 1 87
11 3 −1 3 151







x1

x2

x3

x4

x5




=




28
16
−60


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 + 3y2 + 0z2 + 4xy + 0xz + 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 1y2 + 3z2 − 24xy + 8xz + 36yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




2 2 2
−1 3 2
0 −3 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 −1
3 1

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




0 4 −3
4 1 2
4 −2 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
2 2
3 1

)

è B =

(−1 t
−3 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 − 15x− 145

x4 − 50x2 + 625
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
7 + 7i 6− 2i
3− 4i −4 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−5 + 3i)z + 34− 13i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -2. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −1 + 4i è 5− i.
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Âàðèàíò - 80

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

2 −3 −3 −1
−6 12 9 3
−4 6 7 2
−6 9 9 2

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 3 −2 3 −6
−3 −4 2 −3 6
−9 −9 4 −9 18
9 9 −6 12 −18
−9 −9 6 −9 16

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




2 2 2
3 0 0
2 −2 2


, B =




1 −1 1
−2 1 0
−2 −1 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 −3 −3
−3 3 2
−3 4 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 −3 −2
4 −3 −2
−2 3 4


 ·




x1

x2

x3


 =



−12
4
10


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 2
−3 −2

)
·
(

x11 x12

x21 x22

)
·
(−4 −1

1 −4

)
=

(
12 −14
−20 46

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




15 2 0 3 0 12
6 −1 0 3 0 3
9 2 0 1 0 8
15 3 0 2 0 13
27 −2 0 11 0 16



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


1 0 −1 0 2
4 0 3 0 1
2 0 −1 0 3
4 0 3 0 1
8 0 −5 0 13







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−6 −4 −5 −3 −10
4 2 3 1 8
−1 −1 −1 −1 −1







x1

x2

x3

x4

x5




=




0
4
−4


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 4z2 + 10xy + 8xz + 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 1y2− 2z2 + 4xy + 8xz− 24yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




2 3 3
2 3 −3
4 1 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 5
−4 −3

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 0 4
2 2 −1
3 2 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 −1
−2 0

)

è B =

(
2 −1
t 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
6x2 − 47x + 100

x3 − 10x2 + 25x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

3− 5i −1− 2i
−1 + 7i 5− 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (6 + 2i)z + 43− 6i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 7. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4− i è 5 + 3i.
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Âàðèàíò - 81

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 6 −4 −2
6 −14 8 4
−3 6 −2 −2
9 −18 12 4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −9 6 −1 6
2 −6 6 −1 6
6 −27 21 −3 18
4 −18 12 −1 12
2 −9 6 −1 3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−1 −1
2 4

)
, B =

(−1 4
0 −2

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




3 −1 −3
1 −2 −3
4 2 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


4 −1 0
1 −2 −1
4 −3 4


 ·




x1

x2

x3


 =



−6
−1
10


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
1 −3
−3 1

)
·
(

x11 x12

x21 x22

)
·
(

1 −3
−4 1

)
=

(−29 21
31 17

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−2 2 2 −2 0 8
−5 1 −1 3 0 −12
2 2 −1 −1 0 −1
−1 1 1 −1 0 4
−11 −5 −3 11 0 −34



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


7 3 0 2 −1
6 −1 0 3 −1
3 2 0 1 −1
−2 −1 0 −1 1
5 6 0 −1 1







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



26 4 4 6 126
−5 −1 −1 −1 −25
11 1 1 3 51







x1

x2

x3

x4

x5




=




20
−8
44


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 4y2 − 3z2 − 4xy + 2xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 − 1y2 + 1z2 − 16xy − 8xz + 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 −2 4
−3 −2 1
2 −1 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 4x + 23 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
3 5
−4 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




3 −2 2
−2 −2 1
4 −1 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 −2
−1 2

)

è B =

(−3 −2
−1 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
−5x2 + 7x− 30

x3 − 27
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5 + 6i 5 + 3i
7− 5i −5− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1 + 3i)z − 2 + 3i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -2. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4− 2i è 4− 5i.
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Âàðèàíò - 82

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 −1 −3 3
4 1 6 −6
−4 −2 −3 6
−4 −2 −6 7

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −3 −3 2 −1
−6 −6 −9 6 −3
−2 −3 0 2 −1
−6 −9 −9 8 −3
−4 −6 −6 4 −1

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−2 −1 3
2 −3 −1

)
, B =



−2 0
0 3
−1 0


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 −1 −3
2 4 1
0 −1 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−2 1 2
1 1 −2
−1 −2 0


 ·




x1

x2

x3


 =



−4
2
6


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 1
4 2

)
·
(

x11 x12

x21 x22

)
·
(

2 2
1 3

)
=

(−30 −34
−32 −32

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−10 1 −2 0 3 −3
8 −2 3 0 3 21
−4 2 −1 0 −1 −11
1 3 1 0 −1 −8
−34 −2 −11 0 3 −21



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−5 −1 0 −1 0
12 3 0 2 0
10 2 0 2 0
7 2 0 1 0
44 10 0 8 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−27 −3 3 −3 −69
−12 −1 2 −1 −22
15 2 −1 2 47







x1

x2

x3

x4

x5




=




22
−14
−36


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 5y2 + 6z2 + 10xy + 10xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 − 2y2 + 1z2 + 24xy − 24xz + 4yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 −2 1
3 −1 3
−2 2 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 8x + 42 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p −6
5 −2

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




2 −1 4
−1 −1 −3
−1 2 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
4 −4
4 5

)

è B =

(
t −4
4 −4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
6x2 + 10x + 50

x3 + 125
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3 + 2i −3 + 4i
1 + 2i −1− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (1 + 0i)z − 16− 18i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 4− 4i è 3− i.
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Âàðèàíò - 83

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 −3 −6 6
9 −12 −18 18
−3 3 8 −6
9 −9 −18 20

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 1 −9 6 −4
3 −2 9 −6 4
3 −1 6 −6 4
9 −3 27 −15 12
6 −2 18 −12 10

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =



−2 −2 −2
0 0 3
2 −1 1


, B =



−2 0 −1
3 −2 2
3 0 2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 −2 3
0 0 −1
−2 1 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 0 3
−1 2 3
2 −3 4


 ·




x1

x2

x3


 =




21
9
19


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
0 −1
2 4

)
·
(

x11 x12

x21 x22

)
·
(

3 −1
1 0

)
=

(−10 3
24 −6

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−16 1 3 3 1 −8
0 3 −1 1 1 6
−14 −1 −1 3 3 −6
7 1 2 −2 −2 2
39 −9 −8 −8 −4 10



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


3 −1 0 1 3
6 2 0 −1 3
10 2 0 1 1
11 2 0 1 2
63 8 0 9 12







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



21 −8 −8 5 15
−5 2 2 −1 −3
3 −1 −1 1 3







x1

x2

x3

x4

x5




=




4
−6
26


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 5y2 − 3z2 − 4xy + 0xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2− 1y2 + 2z2 + 16xy− 12xz + 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 −2 0
−3 2 2
1 4 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 −2
4 3

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 1 4
−2 −1 0
−3 −1 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−2 4
0 0

)

è B =

(
5 t
0 2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
11x2 + 8x + 25

x4 − 625
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−4 + 7i −2− 3i
−5 + 2i 1− 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−4 + 1i)z + 7 + 19i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 1. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 3 + 4i è −4− 4i.
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Âàðèàíò - 84

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 1 −6 −2
−2 2 −6 −2
2 −1 4 2
−6 3 −18 −8

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −3 −2 2 3
−2 9 4 −4 −6
−1 3 1 −2 −3
2 −6 −4 2 6
1 −3 −2 2 4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
4 4
1 −2

)
, B =

(−3 1
−2 4

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




3 2 1
−2 −2 1
−2 0 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


3 3 2
−2 1 4
0 2 0


 ·




x1

x2

x3


 =



−9
16
−4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 −1
0 3

)
·
(

x11 x12

x21 x22

)
·
(−1 −4

1 −2

)
=

(
8 −4
6 24

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




4 2 0 0 1 9
4 −2 0 0 3 3
−3 1 0 0 −2 −3
5 −1 0 0 3 6
−5 9 0 0 −7 6



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−5 0 2 3 0
−4 0 2 2 0
−4 0 2 2 0
−2 0 1 1 0
−40 0 19 21 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−1 1 5 2 −34
5 1 −1 2 44
2 1 2 2 5







x1

x2

x3

x4

x5




=




3
12
−6


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −2x2 − 2y2 − 3z2 + 0xy + 0xz + 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 2y2 + 3z2 − 12xy + 24xz + 24yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 2 −2
3 −1 −1
1 −3 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 1
6 6

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 1 0
−2 −1 −2
3 0 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 −2
−4 4

)

è B =

(
4 2
t 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
1x2 − 13x− 108

x4 − 36x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−2 + 7i 5 + 4i
2 + 2i −1 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (0− 9i)z − 24− 2i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 3− i è 4 + 2i.
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Âàðèàíò - 85

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 6 3 3
−3 16 9 9
−2 12 5 6
−3 18 9 12

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 2 1 2 2
−4 3 2 4 4
−6 6 4 6 6
2 −2 −1 −1 −2
2 −2 −1 −2 −4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 1 2
−2 −1 3

)
, B =



−1 −3
3 2
1 1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




0 −2 0
2 0 0
1 4 1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 0 −1
2 1 4
−3 2 4


 ·




x1

x2

x3


 =



−7
11
4


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 −1
2 4

)
·
(

x11 x12

x21 x22

)
·
(

0 2
1 −2

)
=

(
3 2
18 −8

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




3 −2 1 3 0 −5
−1 2 1 −1 0 −1
0 −1 2 2 0 −5
−3 1 1 −1 0 0
21 −17 1 19 0 −22



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


3 0 1 1 0
6 0 2 2 0
1 0 1 −1 0
1 0 −1 3 0
−5 0 −3 1 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−24 −6 −2 −5 −96
7 1 1 2 19
3 3 −1 −1 39







x1

x2

x3

x4

x5




=




12
9
−39


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 7y2 + 4z2 + 6xy + 10xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 1y2 + 2z2 + 8xy + 8xz + 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 3 0
4 4 2
3 −3 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 0x− 55 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−5 6
5 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 4 2
−2 −3 2
−1 2 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−1 6
−3 0

)

è B =

(
3 6
−3 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
0x2 + 10x + 4

x4 + 4x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
3 + 3i 5 + 7i
6 + 3i 3 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (1− 8i)z − 35− 13i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 5. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 1 + 4i è 5− 3i.
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Âàðèàíò - 86

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 2 −6 2
9 −4 18 −6
9 −6 21 −6
9 −6 18 −7

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 −3 −2 −3 −6
4 −3 −4 −6 −12
−2 3 4 3 6
−2 3 2 6 6
2 −3 −2 −3 −4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




0 1 −1
−1 0 0
−2 1 1


, B =




2 2 1
−1 1 3
0 0 1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 0 −1
−3 2 2
2 −2 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 −2 4
1 4 4
−3 4 4


 ·




x1

x2

x3


 =



−2
−20
−36


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 0
2 −2

)
·
(

x11 x12

x21 x22

)
·
(

3 −4
0 −3

)
=

(
27 −36
12 2

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 −2 0 −2 0 6
9 −2 0 1 0 0
−6 1 0 −1 0 1
3 1 0 2 0 −5
−6 5 0 3 0 −11



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


5 0 3 −1 −1
3 0 −1 1 3
8 0 3 −1 2
11 0 3 1 −1
26 0 10 −4 8







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



0 −1 −3 0 45
8 3 2 1 25
8 2 −1 1 70







x1

x2

x3

x4

x5




=




12
17
−5


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 2y2 − 4z2 − 4xy − 4xz − 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 1y2 − 1z2 + 16xy + 8xz − 12yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 −1 0
−3 1 0
−1 3 3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 1x + 9 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 5
−3 −3

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−1 2 0
0 1 4
1 −3 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−2 −1
−2 0

)

è B =

(
t −3
−6 −1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 + 17x− 7

x4 − 8x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
4− 5i 4 + 7i
1 + 7i 7 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1 + 4i)z − 2 + 4i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −2 + 5i è 1− 2i.
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Âàðèàíò - 87

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −6 −3 −2
9 16 9 6
9 18 12 6
−9 −18 −9 −4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 6 −6 −6 2
−4 −14 12 12 −4
6 18 −20 −18 6
2 6 −6 −4 2
2 6 −6 −6 0

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 4
−3 −3

)
, B =

(−3 1
−3 3

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 2 3
0 2 1
−1 1 1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−2 0 −1
−1 2 −2
4 0 −1


 ·




x1

x2

x3


 =



−2
8
10


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 4
−3 4

)
·
(

x11 x12

x21 x22

)
·
(

3 −1
−2 −3

)
=

(
19 −32
17 −24

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




9 0 −2 0 1 −1
0 0 −1 0 −1 −5
−9 0 1 0 −2 −4
−15 0 3 0 −2 0
24 0 1 0 9 29



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


0 −1 −1 −1 1
6 2 −1 2 −1
16 3 2 2 3
18 1 1 3 3
88 10 0 15 11







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−8 −4 −2 0 −26
4 3 3 1 17
4 1 −1 −1 9







x1

x2

x3

x4

x5




=




5
9
−14


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 − 2y2 − 4z2 − 2xy + 2xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 + 2y2 − 1z2 − 12xy + 24xz − 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 1 0
−3 −2 −1
1 −2 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
2 4
5 1

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 3 −3
−2 −2 0
−2 1 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−3 −1
5 1

)

è B =

(
6 t
−10 −2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
1x2 + 21x− 56

x4 − 32x2 + 256
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

5− 2i 3− i
−2− 2i 2 + 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1 + 6i)z − 20− 30i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2 + i è −2− 5i.
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Âàðèàíò - 88

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 −1 −3 6
−9 −4 −9 18
−3 −1 0 6
3 1 3 −4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −6 −2 3 2
2 3 2 −3 −2
−6 −18 −8 9 6
−4 −12 −4 5 4
4 12 4 −6 −6

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
3 −3 3
−1 −2 −1

)
, B =



−1 −2
2 −1
0 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 3 1
2 −2 −3
−3 1 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


1 −3 −2
4 2 1
4 0 4


 ·




x1

x2

x3


 =




3
−7
0


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 0
2 1

)
·
(

x11 x12

x21 x22

)
·
(

3 −3
−4 −2

)
=

(−42 6
−52 10

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




6 0 0 −2 2 −12
5 0 0 −1 2 −9
1 0 0 1 1 0
−5 0 0 1 −2 9
−29 0 0 9 −10 57



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 2 −1 2 −1
2 −1 3 −1 3
−1 1 2 1 3
−5 −1 2 3 −1
5 2 0 −2 5







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−11 −1 5 0 −11
4 2 2 3 −5
−1 1 3 2 −7







x1

x2

x3

x4

x5




=



−5
6
−27


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 6x2 + 7y2 + 4z2 + 6xy + 8xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2 + 3y2− 2z2 + 36xy + 12xz− 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 4 −3
−3 −1 1
−1 −2 2




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 4
−6 5

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 0 −3
3 −3 3
−1 −1 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−2 3
6 −4

)

è B =

(
1 8
t −4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
9x2 − 44x + 45

x3 − 6x2 + 9x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−5 + 4i 7 + 4i
6− 5i 6 + 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−2 + 7i)z − 15 + 21i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 7. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 5− i è 1 + 5i.
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Âàðèàíò - 89

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 6 2 −2
−6 16 6 −6
6 −18 −5 6
4 −12 −4 3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −1 −9 2 2
2 −3 −18 4 4
2 −2 −15 4 4
3 −3 −27 4 6
−3 3 27 −6 −4

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




3 1 2
1 2 3
3 3 2


, B =




3 0 1
−2 1 0
2 1 0


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 3 −2
−2 −1 −3
2 −2 2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−2 3 0
2 0 2
3 −2 4


 ·




x1

x2

x3


 =




3
12
15


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 −2
4 0

)
·
(

x11 x12

x21 x22

)
·
(

0 −4
3 1

)
=

(−30 −18
12 52

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




3 1 1 −1 0 −2
6 −2 3 1 0 −8
15 2 1 2 0 6
3 2 1 −2 0 −2
−36 −11 −3 2 0 −12



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−1 0 0 3 1
1 0 0 3 2
−1 0 0 3 1
5 0 0 1 3
18 0 0 12 15







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



11 −4 −4 1 −16
−7 2 2 1 2
2 −1 −1 1 −7







x1

x2

x3

x4

x5




=




3
−6
12


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 5y2 − 5z2 + 0xy + 2xz + 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 3y2 − 2z2 + 12xy + 36xz − 8yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 −2 3
4 3 −3
−2 1 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 7x + 7 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
5 −3
−1 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




1 −2 2
−2 4 −3
−1 −1 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 −2
2 3

)

è B =

(
2 2
−2 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 + 16x + 120

x3 − 216
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
7− 2i 7 + 7i
7− 5i 3 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (1− 3i)z + 4 + 1i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 0. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4− 4i è 5 + 2i.
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Âàðèàíò - 90

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 1 4 1
3 0 4 1
6 2 6 2
3 1 4 2

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 3 −1 −2 −1
−3 −4 1 2 1
6 6 −3 −4 −2
−3 −3 1 1 1
−3 −3 1 2 0

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−1 3 −2
3 −3 1

)
, B =




3 3
−1 −1
−2 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 2 1
4 −2 1
4 0 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 2 −2
−1 4 −3
2 1 4


 ·




x1

x2

x3


 =



−16
−19
5


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
1 1
3 −1

)
·
(

x11 x12

x21 x22

)
·
(−3 2
−2 2

)
=

( −2 0
−22 8

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




0 0 1 −1 0 2
4 0 1 3 0 6
0 0 1 −1 0 2
−3 0 −2 −1 0 −7
−1 0 3 −4 0 5



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


4 1 0 0 −1
−5 −1 0 0 2
−6 −1 0 0 3
−6 −1 0 0 3
−15 −2 0 0 9







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



7 −5 0 −2 15
−6 3 1 2 −12
−5 1 2 2 −9







x1

x2

x3

x4

x5




=



−4
−1
−2


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 6y2 + 6z2 + 10xy + 8xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 1y2 + 3z2 − 8xy− 8xz + 12yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




3 −1 3
2 0 −3
4 −1 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 7x− 6 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 6
2 1

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−3 3 2
−2 1 3
1 4 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
2 3
4 −1

)

è B =

(
t −3
−4 −3

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
1x2 + 4x− 4

x3 + 8
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3− 5i −3− 2i
1− 4i 6− 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−9 + 10i)z − 4− 46i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 4. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 1 + i è −1− 5i.
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Âàðèàíò - 91

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 6 −6 3
6 −20 18 −9
2 −6 9 −3
6 −18 18 −12

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−2 −2 2 6 −2
6 5 −6 −18 6
6 6 −5 −18 6
6 6 −6 −15 6
4 4 −4 −12 3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




2 0 −2
3 1 1
−2 1 3


, B =




0 −2 1
−2 3 −1
−2 3 0


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 1 2
0 1 −1
−3 4 1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 3 2
−3 3 0
3 3 4


 ·




x1

x2

x3


 =




1
3
−19


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 −3
0 −2

)
·
(

x11 x12

x21 x22

)
·
(

3 2
−1 2

)
=

(
8 −24
0 −16

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




3 0 1 2 −1 −3
10 0 −2 3 1 −13
−7 0 −1 −2 3 −1
2 0 2 3 −1 −5
30 0 −6 5 −1 −19



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


6 0 0 3 3
4 0 0 2 2
7 0 0 2 3
−2 0 0 −1 −1
9 0 0 3 4







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



2 1 2 2 10
−2 −1 3 3 −10
4 2 −1 −1 20







x1

x2

x3

x4

x5




=




8
−4
4


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −3x2 + 5y2 − 1z2 + 0xy − 2xz + 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 2y2 − 2z2 − 24xy + 16xz − 24yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−3 −2 2
1 1 4
2 −2 4




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−1 5
−5 −3

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 0 −1
−2 2 0
0 1 0




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−4 −2
4 2

)

è B =

(
4 t
−4 −2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
3x2 − 22x + 45

x4 − 81
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5− 3i 7 + 5i
3− i −3 + 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−6 + 0i)z + 14− 12i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -1. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 4 + 4i è −3− 4i.



ÒÐ Ëèíåéíàÿ àëãåáðà 187

Âàðèàíò - 92

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 6 −2 −2
−4 10 −4 −4
−6 18 −8 −6
2 −6 2 4

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 −3 6 −9 −1
3 6 −6 9 1
−9 −9 15 −27 −3
−3 −3 6 −12 −1
−6 −6 12 −18 −3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 0
−2 3

)
, B =

(
2 2
0 −2

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 4 3
4 2 1
4 −3 −3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 4 0
−2 −2 2
−2 −2 −2


 ·




x1

x2

x3


 =



−6
12
8


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 4
3 −3

)
·
(

x11 x12

x21 x22

)
·
(

1 1
2 0

)
=

(−2 −2
33 15

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




2 −2 2 0 2 12
10 2 2 0 2 0
1 −1 −1 0 2 6
5 1 −1 0 2 0
5 1 −1 0 2 0



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 −1 1 0 0
−6 −1 3 0 0
8 3 1 0 0
6 3 3 0 0
12 2 −6 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−24 0 6 −6 −144
3 3 1 3 11
−5 3 3 1 −37







x1

x2

x3

x4

x5




=



−4
12
−48


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −2x2 + 5y2 + 4z2 − 4xy + 8xz − 10yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 1y2 − 2z2 − 16xy + 12xz − 16yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 −2 0
0 −3 3
1 2 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 −3
3 −5

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 −1 0
−2 0 −1
−2 3 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
5 2
−2 3

)

è B =

(
4 0
t 4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
12x2 − 9x− 36

x4 − 4x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
2 + 5i −2− 3i
5− 5i −3 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (3− 7i)z − 14− 18i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -2. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 5 + 5i è 2 + i.
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Âàðèàíò - 93

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 6 −9 2
−3 −8 9 −2
6 12 −15 4
−3 −6 9 −1

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 4 1 3 −6
6 10 3 9 −18
2 4 0 3 −6
−6 −12 −3 −12 18
4 8 2 6 −14

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 2 0
1 0 −1

)
, B =




3 3
0 −3
1 −2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 3 0
−1 −2 0
−2 0 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−2 2 2
0 −2 3
1 3 2


 ·




x1

x2

x3


 =




6
13
−2


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
1 −2
0 3

)
·
(

x11 x12

x21 x22

)
·
(−2 1
−4 3

)
=

(−22 18
36 −27

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




13 3 2 0 0 11
5 1 1 0 0 4
7 3 −1 0 0 8
5 3 −2 0 0 7
−33 −17 9 0 0 −42



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 0 3 2 3
−1 0 2 3 2
0 0 1 2 1
−5 0 2 −1 2
−11 0 10 9 10







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



10 5 −1 −1 25
−2 −1 2 2 −5
2 1 1 1 5







x1

x2

x3

x4

x5




=




3
−3
15


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 4y2 + 7z2 + 6xy + 4xz + 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 + 3y2 + 2z2 + 8xy + 36xz + 16yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−2 2 0
1 −1 −2
4 −1 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 10x + 44 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 5
−4 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =



−2 −2 −3
−3 1 0
1 −1 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
6 1
−1 −2

)

è B =

(−3 3
−3 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
8x2 + 2x + 16

x4 + 16x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−4 + 3i 4 + 5i
−4 + i −2− 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−1 + 9i)z − 32− 8i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 3. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 4 + 2i è 2− 2i.
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Âàðèàíò - 94

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

3 −1 −2 −3
−3 2 2 3
−3 1 3 3
−3 1 2 0

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

2 9 −4 6 4
4 21 −8 12 8
4 18 −6 12 8
−2 −9 4 −3 −4
2 9 −4 6 2

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




3 2 1
−1 3 −1
0 1 1


, B =



−2 −2 1
−2 −2 3
2 1 3


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 2 2
0 2 2
1 0 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 2 2
0 3 1
2 2 4


 ·




x1

x2

x3


 =



−4
4
−8


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 3
0 1

)
·
(

x11 x12

x21 x22

)
·
(

3 2
0 −1

)
=

(−15 −13
−6 −5

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




2 2 0 −1 −1 1
3 −2 0 3 2 −1
−1 2 0 −1 2 7
8 −1 0 3 −1 −6
−13 −2 0 0 9 16



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 2 0 0 −1
5 1 0 0 3
5 1 0 0 3
2 2 0 0 2
−12 2 0 0 −5







x1

x2

x3

x4

x5




=




0
0
0
0
0



.



192 ÒÐ Ëèíåéíàÿ àëãåáðà

9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−12 −4 5 1 −92
8 3 −1 1 56
4 2 3 3 20







x1

x2

x3

x4

x5




=




8
20
−32


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 + 4y2 + 3z2 − 10xy − 6xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −1x2 − 1y2 + 1z2 − 12xy − 4xz + 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 4 2
1 2 4
−3 2 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 + 2x + 37 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 6
−6 −1

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




2 3 4
3 4 −2
0 4 −1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
3 3
−3 −3

)

è B =

(
t −3
3 1

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
5x2 − 20x + 13

x4 − 6x3
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
4− 2i 3 + 2i
1 + 3i −4 + 3i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−2− 5i)z − 15 + 25i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 0. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 1− 2i è −2 + 3i.
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Âàðèàíò - 95

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 9 3 −4
−3 −24 −9 12
−2 −18 −9 8
1 9 3 −2

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 3 3 2 6
2 9 6 4 12
3 9 8 6 18
3 9 9 7 18
2 6 6 4 10

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
3 −1
3 −3

)
, B =

(−2 −3
0 4

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 4 2
4 0 1
2 −3 0


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 0 3
4 −3 −3
−3 1 −2


 ·




x1

x2

x3


 =



−6
−18
17


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−1 1
−1 4

)
·
(

x11 x12

x21 x22

)
·
(

3 2
−4 0

)
=

(−11 −2
−50 4

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−2 2 0 0 2 0
−13 −2 0 0 3 −15
−13 −2 0 0 3 −15
9 3 0 0 −1 12
5 −11 0 0 −9 −6



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−3 3 −1 1 0
−3 3 1 −1 0
−3 3 −1 1 0
−4 2 3 −1 0
−11 7 7 −3 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



22 3 5 6 98
0 −1 3 2 −40
11 2 1 2 69







x1

x2

x3

x4

x5




=




18
−1
35


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −2x2 − 4y2 − 5z2 + 0xy + 4xz − 6yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 + 3y2 − 1z2 − 8xy + 24xz − 12yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−1 0 1
4 −2 4
−2 −2 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
5 −5
1 0

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




0 0 −2
4 −1 1
0 2 1




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
6 2
2 0

)

è B =

(−3 t
−1 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
9x2 − 6x− 112

x4 − 32x2 + 256
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3 + 5i 2 + 5i
4− 4i −3 + 5i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (8− 7i)z − 5− 31i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 7. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 4 + 2i è −3 + 3i.
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Âàðèàíò - 96

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−2 2 6 −6
−4 6 12 −12
−2 2 9 −6
6 −6 −18 15

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 9 −3 6 −9
−3 −30 9 −18 27
3 27 −8 18 −27
2 18 −6 14 −18
1 9 −3 6 −6

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 3 0
2 −2 1

)
, B =



−2 −2
2 3
2 1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




2 4 −1
−1 −2 0
4 3 −2


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−3 0 2
1 3 −1
−1 0 4


 ·




x1

x2

x3


 =




5
−5
5


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
2 2
3 2

)
·
(

x11 x12

x21 x22

)
·
(

2 3
−4 −1

)
=

(−48 −12
−68 −22

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−1 0 0 −1 2 2
4 0 0 1 1 4
5 0 0 1 2 6
−3 0 0 −2 3 2
7 0 0 1 4 10



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


−4 3 1 0 0
−5 2 3 0 0
0 1 −1 0 0
−5 2 3 0 0
−12 10 2 0 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



6 4 0 2 88
0 1 −1 1 37
3 3 −1 2 81







x1

x2

x3

x4

x5




=




15
4
22


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −1x2 + 2y2 + 4z2 − 2xy − 8xz − 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2 − 2y2 + 2z2 + 12xy − 8xz + 24yz ê êàíîíè-
÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




2 −3 4
−3 −1 3
−1 −1 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
4 −1
−2 3

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 −3 0
2 0 −1
2 3 −2




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
5 6
3 4

)

è B =

(
2 36
t −4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
1x2 + 6x− 27

x3 − 6x2 + 9x
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

6 + 7i 6 + 6i
−3 + 5i −3 + 4i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (7− 3i)z + 22− 14i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 2. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 1− 4i è 5 + i.
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Âàðèàíò - 97

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−3 4 9 4
−9 14 27 12
−3 4 12 4
3 −4 −9 −6

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 −2 9 −2 3
3 −8 27 −6 9
−3 6 −24 6 −9
−1 2 −9 1 −3
−1 2 −9 2 −6

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =




2 −1 1
0 3 −2
2 2 0


, B =




0 3 1
3 −1 0
3 0 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




4 1 0
−2 −1 3
−2 −1 4


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 −2 −2
4 0 1
4 0 −1


 ·




x1

x2

x3


 =



−13
7
1


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
3 4
1 1

)
·
(

x11 x12

x21 x22

)
·
(−3 −4

0 1

)
=

(
54 86
15 24

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−4 0 1 2 −2 7
−5 0 −1 1 −1 2
1 0 −2 −1 2 −6
−5 0 1 3 −2 9
10 0 7 0 −2 9



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


9 1 0 2 3
3 −1 0 −1 2
5 1 0 2 1
2 2 0 3 −1
20 4 0 7 5







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



7 5 2 1 −9
5 3 −1 2 17
2 2 3 −1 −26







x1

x2

x3

x4

x5




=



−2
12
10


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 − 5y2 − 5z2 − 4xy + 4xz − 2yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 2x2 + 1y2 + 1z2 + 8xy + 8xz + 4yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




1 −1 4
1 1 4
−1 2 −1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 0x− 38 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−6 −1
−2 p

)
?

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




4 −1 −2
−2 −1 0
−2 −3 3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
0 1
4 −1

)

è B =

(
6 −3
−12 t

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
2x2 + 24x + 108

x3 − 216
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
5− i 4− 2i
4− 4i 3 + 2i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (3 + 0i)z + 4− 6i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 3. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2 + 4i è 3− 4i.
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Âàðèàíò - 98

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 3 −1 2
1 −6 1 −2
2 −6 3 −4
2 −6 2 −3

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

1 4 −6 −6 −1
−1 −6 6 6 1
1 4 −4 −6 −1
−2 −8 12 14 2
−2 −8 12 12 3

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
1 1
−3 3

)
, B =

(
0 −2
2 −2

)
.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =




3 1 2
0 −2 0
1 1 −1


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.

−1 2 4
0 1 2
4 3 −2


 ·




x1

x2

x3


 =



−1
1
23


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(
4 1
2 0

)
·
(

x11 x12

x21 x22

)
·
(−2 −4
−1 −4

)
=

(−4 12
2 16

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




11 −2 −2 0 1 −7
−4 −2 3 0 1 −2
−11 2 2 0 −1 7
8 −1 −2 0 1 −5
−80 5 23 0 −4 37



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


7 2 0 1 1
15 3 0 3 2
10 2 0 1 2
10 1 0 3 1
31 9 0 5 4







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



9 −8 −3 −5 131
−5 3 2 2 −44
−6 1 3 1 −1







x1

x2

x3

x4

x5




=



−13
−6
5


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó 7x2 + 5y2 + 3z2 + 6xy + 6xz + 4yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 1x2 − 1y2 − 1z2 + 4xy − 4xz − 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =



−3 1 −1
1 −2 −1
3 −1 −3




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà p óðàâíåíèå x2 − 3x + 14 = 0

ÿâëÿåòñÿ õàðàêòåðèñòè÷åñêèì äëÿ ëèíåéíîãî îïåðàòîðâ A =

(
p 6
−4 −2

)
?

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




0 −3 −3
1 −2 2
−3 −1 4




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
5 −4
3 4

)

è B =

(
t −4
3 0

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
2x2 + 22x− 24

x3 + 216
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
−3 + 2i −2 + 5i
1 + 6i 7 + 6i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (11− 1i)z + 28− 4i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -1. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 2− i è 1 + i.
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Âàðèàíò - 99

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

1 3 6 3
−3 −10 −18 −9
−3 −9 −20 −9
1 3 6 0

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

−3 9 −9 1 −3
−9 24 −27 3 −9
6 −18 21 −2 6
−3 9 −9 2 −3
−9 27 −27 3 −8

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(
0 3 −3
3 1 3

)
, B =



−3 −2
2 2
−3 −1


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−2 0 −1
1 −2 2
3 0 4


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


2 −1 0
1 −2 1
4 −2 1


 ·




x1

x2

x3


 =



−5
−3
−9


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−3 2
−2 4

)
·
(

x11 x12

x21 x22

)
·
(−3 −4
−4 −1

)
=

(−56 −1
−64 10

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−9 0 1 −2 −2 −5
8 0 −1 3 1 2
2 0 1 3 1 −4
0 0 2 2 2 −4
−9 0 −4 −11 −5 13



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


5 2 0 0 1
12 3 0 0 3
8 2 0 0 2
0 3 0 0 −1
59 26 0 0 11







x1

x2

x3

x4

x5




=




0
0
0
0
0



.
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9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé



2 −5 5 −2 37
0 2 −1 1 −10
2 1 2 1 7







x1

x2

x3

x4

x5




=




0
5
−15


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −5x2 − 5y2 − 4z2 + 4xy − 6xz + 0yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó −2x2 − 2y2 + 2z2 − 16xy − 24xz + 16yz ê êàíî-
íè÷åñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




4 −2 0
−1 0 2
−1 3 0




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ñóììó êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 + px + q = 0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−4 4
2 5

)
.

14. Âû÷èñëèòü ñóììó âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




2 −1 −2
−3 3 −3
4 4 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(
1 4
4 −3

)

è B =

(
5 t
9 −4

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
6x2 + 2x + 32

x4 − 256
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣

1 + 3i −3− 4i
−2 + 5i 3 + i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (−7− 2i)z + 10 + 4i = 0,
åñëè äåéñòâèòåëüíàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà -5. Â îòâåòå óêàçàòü êîðåíü ñ íàè-
ìåíüøèì ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ −4− 3i è 4− 5i.
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Âàðèàíò - 100

1. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣

−1 6 −3 −6
2 −14 6 12
−1 6 −2 −6
−3 18 −9 −15

∣∣∣∣∣∣∣∣

2. Âû÷èñëèòü îïðåäåëèòåëü

∣∣∣∣∣∣∣∣∣∣

3 6 −6 −6 6
6 14 −12 −12 12
6 12 −10 −12 12
−3 −6 6 3 −6
−6 −12 12 12 −9

∣∣∣∣∣∣∣∣∣∣

3. Âû÷èñëèòü îïðåäåëèòåëü ïðîèçâåäåíèÿ AB ìàòðèö A =

(−3 1 −2
−3 3 2

)
, B =



−2 −2
3 −3
1 2


.

4. Âû÷èñëèòü îáðàòíóþ ìàòðèöó, ïðîâåðèòü âûïîëíåíèå óñëîâèÿ A ·A−1 = E, íàé-
òè ñóììó âñåõ ýëåìåíòîâ îáðàòíîé ìàòðèöû è âåëè÷èíó, îáðàòíóþ åå îïðåäåëèòåëþ.

A =



−1 4 −2
0 3 −2
−3 −1 3


.

5. Ðåøèòü ñèñòåìó óðàâíåíèé ïî ôîðìóëàì Êðàìåðà, ñ ïîìîùüþ îáðàòíîé ìàòðè-
öû è ìåòîäîì Ãàóññà.


0 3 1
4 4 4
−2 3 4


 ·




x1

x2

x3


 =



−9
−28
−14


.

6. Ðåøèòü ìàòðè÷íîå óðàâíåíèå è çàïèñàòü ýëåìåíòû ìàòðèöû X ïî ñòðîêàì(−2 −3
3 −2

)
·
(

x11 x12

x21 x22

)
·
(

0 −2
−2 1

)
=

(
30 −5
−6 −25

)
.

7. Âû÷èñëèòü ðàíã ìàòðèöû




−2 0 0 −1 1 3
2 0 0 1 −1 −3
5 0 0 1 −2 −5
4 0 0 2 −2 −6
11 0 0 4 −5 −14



.

8. Íàéòè ôóíäàìåíòàëüíóþ ñèñòåìó ðåøåíèé è îáùåå ðåøåíèå îäíîðîäíîé ñèñòå-
ìû óðàâíåíèé


3 0 2 1 0
0 0 −1 1 0
5 0 2 3 0
4 0 2 2 0
15 0 4 11 0







x1

x2

x3

x4

x5




=




0
0
0
0
0



.



204 ÒÐ Ëèíåéíàÿ àëãåáðà

9. Íàéòè îáùåå ðåøåíèå ñèñòåìû óðàâíåíèé


−4 −2 5 9 −76
0 2 −1 −1 20
−2 2 1 3 −8







x1

x2

x3

x4

x5




=




10
2
14


.

10. Èñïîëüçóÿ êðèòåðèé Ñèëüâåñòðà, èññëåäîâàòü íà çíàêîîïðåäåëåííîñòü êâàä-
ðàòè÷íóþ ôîðìó −4x2 + 0y2 + 2z2 + 8xy + 2xz − 8yz.

11. Ïðèâåñòè êâàäðàòè÷íóþ ôîðìó 3x2− 2y2 + 1z2 + 36xy− 8xz + 8yz ê êàíîíè÷å-
ñêîìó âèäó ìåòîäîì Ëàãðàíæà.

12. Íàéòè ìàòðèöó ëèíåéíîãî îïåðàòîðà â áàçèñå {~e1
′; ~e2

′; ~e3
′}, ãäå ~e1

′ = ~e1− ~e2 + ~e3,
~e2
′ = −~e1 + ~e2 − 2~e3, ~e3

′ = −~e1 + 2~e2 + ~e3, åñëè îíà çàäàíà â áàçèñå {~e1; ~e2; ~e3}

A =




0 4 3
0 2 −1
1 −1 1




(â îòâåò çàïèñàòü ýëåìåíòû ãëàâíîé äèàãîíàëè íîâîé ìàòðèöû).
13. Îïðåäåëèòü ïðîèçâåäåíèå êîðíåé õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ x2 +px+q =

0

äëÿ ëèíåéíîãî îïåðàòîðâ A =

(−5 4
2 5

)
.

14. Âû÷èñëèòü ïðîèçâåäåíèå âñåõ ñîáñòâåííûõ ÷èñåë ìàòðèöû A =




0 −3 3
4 2 3
2 4 −3




15. Ïðè êàêîì çíà÷åíèè ïàðàìåòðà t ïðîèçâåäåíèå ìàòðèö A =

(−2 1
6 0

)

è B =

(
5 −4
t −2

)
ïåðåñòàíîâî÷íî?

16. Âû÷èñëèòü êîýôôèöèåíòû â ÷èñëèòåëÿõ ïðè ðàçëîæåíèè ðàöèîíàëüíîé äðîáè
14x2 − 14x− 44

x4 − 4x2
íà ïðîñòåéøèå.

17. Âû÷èñëèòü îïðåäåëèòåëü
∣∣∣∣
2 + 7i 1 + 2i
1 + 4i 4 + 7i

∣∣∣∣.

18. Ðåøèòü êâàäðàòíîå óðàâíåíèå z2 − (2 + 0i)z − 2− 4i = 0,
åñëè ìíèìàÿ ÷àñòü îäíîãî èç êîðíåé ðàâíà 1. Â îòâåòå óêàçàòü êîðåíü ñ íàèìåíüøèì
ìîäóëåì.

19. Íàéòè êîýôôèöèåíòû ìíîãî÷ëåíà íàèìåíüøåé ñòåïåíè,
ó êîòîðîãî èçâåñòíû äâà êîðíÿ 5− 5i è −4 + 5i.
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