
Êâàëèôèêàöèîííàÿ ïðàêòèêà íà ÝÂÌ.
4 êóðñ ìàòåìàòè÷åñêîãî ôàêóëüòåòà ÎìÃÓ.

Çàäàíèÿ ïî ïàêåòó Maple.

1. Äîêàæèòå òîæäåñòâî

1.1)
sin(2x + y)

sinx
− 2 cos(x + y) =

sin y

sinx
.

1.2)
cos x + sinx

cos x− sinx
= tg(π/4 + x).

1.3) sin2(π/8 + x)− sin2(π/8− x) =
sin 2x√

2
.

1.4)
2 cos2 x− 1

2 tg(π/4− x) sin2(π/4 + x)
= 1.

1.5) tg2(π/4− x) =
1− sin 2x

1 + sin 2x
.

1.6)
cos 2x

ctg2 x− tg2 x
= 1

4 sin2 2x.

1.7)
sinx + cos(2y − x)
cos x− sin(2y − x)

= ctg(π/4− y).

1.8)
tg(π/4− x/2)(1 + sinx)

sinx
= ctg x.

1.9) tg(π/4 + x/2)
1− sinx

cos x
= 1.

2. Âû÷èñëèòü

2.1) lim
x→0

sin2(x/4)
x2

.

2.2) lim
x→0

1− cos 3x

x2
.

2.3) lim
x→0

cos x− cos5 x

x2
.

2.4) lim
x→0

arctg 2x

5x
.

2.5) lim
x→0

1− cos 4x

1− cos 8x
.

2.6) lim
x→+∞

(2x + 3)(ln(x + 2)− ln(x)).

2.7) lim
x→0

(cos x)
7
x .

2.8) lim
x→0

(1 + sin2 x)
1

x2 .

2.9) lim
x→0

(2− cos x)
1

x sin x .

3. Ðåøèòå óðàâíåíèÿ è íåðàâåíñòâà

3.1) x3 + 3x2 + 4x + 12 = 0.

3.2) (x− 3)(x− 1)3 + (3− x)(x− 2)3 = 7(x− 3).

3.3) 12
(x−1)2 −

15
x(x−2) + 1 = 0.

3.4) |x2 − 4x|+ 3 = x2 + |x− 5|.
3.5)

√
2x− 2 = x− 4.

3.6)
√

2x + 3 +
√

x + 1 = 5.

3.7)
√

x + 4
√

x− 3 + 1 = x− 2.

3.8) log x
10

x + log x
5

x = 0.

3.9) log11(x2 − 6x + 9) log5−x(x + 8) = 0.

3.10) 31−x +
√

15−x = 10 · 5−x.

3.11)

{
x + y + xy = 7,
x2 + y2 + xy = 13.

3.12)

{
log2 x2y3 = 1,
log2

x
y2 = 4.

3.13) sin(x) = cos(x)−1 (_EnvAllSolutions := true).

3.14) 3 sin(3π − x) + 2 sin(x− 3π
2 ) = 2.

3.15) 1− sin 2x = cos x− sinx.

3.16)
√

8− x 6 1 + x.

3.17) logx(log9(3x − 9)) < 1.

3.18) 1√
6−2x+x

6 1
3 .

4. Èññëåäîâàòü ðÿä íà ñõîäèìîñòü. Åñëè óäàñòñÿ, âû-
÷èñëèòå åãî ñóììó.

4.1)
∞∑

n=1

n!
2n + 1

4.2)
∞∑

n=1

(n + 1)3n

((n + 2)!)2

4.3)
∞∑

n=1

2n

((n− 1)!)2

4.4)
∞∑

n=1

n!
√

n

4n

4.5)
∞∑

n=1

n!
√

n + 2
4n+2

4.6)
∞∑

n=1

3n!
2n + 3

4.7)
∞∑

n=1

(n + 12)!
√

n + 12
2n+2 + 12

4.8)
∞∑

n=1

n + 1
2n(n− 1)!

4.9)
∞∑

n=1

n!
√

n3 + 2
(n− 1)4n+2

5. Íàéòè óñëîâíûé ìàêñèìóì/ìèíèìóì ôóíêöèè
u(x, y, z).

5.1) Íàéòè ìàêñèìóì ôóíêöèè u = xyz, ïðè óñëî-
âèè, ÷òî xy + xz + yz − 5 = 0, x > 0, y > 0,
z > 0.

5.2) Íàéòè ìèíèìóì ôóíêöèè u = x + 2y + 3z, ïðè
óñëîâèè, ÷òî 9x2 + 4y2 + z2 = 1.

5.3) Íàéòè ìàêñèìóì ôóíêöèè u = x2 +yz ïðè óñëî-
âèè, ÷òî x2 + y2 + z2 = 4.

5.4) Íàéòè ìàêñèìóì ôóíêöèè u = − 1
x + y + z ïðè

óñëîâèè, ÷òî x2 + (2y)2 + z2 = 1.
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5.5) Íàéòè ìèíèìóì ôóíêöèè u = x2 + y3 + 1
z−1 ïðè

óñëîâèè, ÷òî 25x2 + 4y2 + 9z2 = 1.

5.6) Íàéòè ìàêñèìóì ôóíêöèè u = x3 + xyz ïðè
óñëîâèè, ÷òî x + y + z = 1, x > 0, y > 0, z > 0.

5.7) Íàéòè ìèíèìóì ôóíêöèè u = −x − y − z ïðè
óñëîâèè, ÷òî x3 + (2y)3 + z3 = 1, x > 0, y > 0,
z > 0.

5.8) Íàéòè ìèíèìóì ôóíêöèè u = 5x + y + z, ïðè
óñëîâèè, ÷òî x2 + 4y2 + 3z2 = 8.

5.9) Íàéòè ìàêñèìóì ôóíêöèè u = x + yz + z ïðè
óñëîâèè, ÷òî x + 5y + z = 1, x > 0, y > 0, z > 0.

6. Íàéäèòå îáúåì òåëà, çàäàííîãî íåðàâåíñòâà-
ìè. Èçîáðàçèòå ýòî òåëî (with(plots), plot3d,
implicitplot3d).

6.1) x2 + y2 + z2 6 1, x > 0, y > 0, z > 0.

6.2) 3
√

x
5 + 3

√
y
2 + 3

√
z
3 6 1, x > 0, y > 0, z > 0.

6.3)
(

x
3

) 2
3 +

(
y
5

) 3
4 +

(
z
2

) 4
5 6 1, x > y, y > 0, z > 0.

6.4) (x−1)2+(y−2)2+z2 6 9, x > 0, y > x2, z > 0.

6.5) (x−3)2+(y−2)2+z2 6 20, x >
√

y, y > 0, z > 0.

6.6) (x−2)2+(y−2)2+z 6 18, x > 0, y > 0, z ∈ [0; 1].

6.7) (x−2)2+y3+(z−3)2 6 22, x > 0, y > 0, z > 0.

6.8)
√

x
2 +

√
y
3 +

√
z
4 6 1, x > 0, y > 0, z > 0.

6.9)
(

x
2

) 3
4 +

(
y
3

) 3
4 +

(
z
4

) 3
4 6 1, x > 0, y > 0, z > 0.

6.10)
(

x
2

) 1
4 +

(
y
2

) 1
5 +

(
z
4

) 1
5 6 1, x > 0, y > x, z > 0.

7. Äëÿ äàííîé ìàòðèöû A íàéäèòå detA, A2, A−1, AT ,
(A + 2E)(A − 1), ñîáñòâåííûå ÷èñëà è ñîáñòâåííûå
âåêòîðà, æîðäàíîâó ôîðìó è æîðäàíîâ áàçèñ, ðåøè-
òå ÑËÀÓ

Ax =


1
2
3
4
5


(with(LinearAlgebra)).

7.1) A =


168 16 16 16 −40

−210 52 −56 −44 86
−153 −54 60 −54 99

261 62 68 158 −119
114 12 24 12 42



7.2) A =


50 −303 385 299 −74
61 −66 98 46 8

−55 348 −455 −352 31
113 −408 553 404 −11
−85 219 −266 −166 25



7.3) A =


−71 513 −595 −425 158
−67 183 −119 −76 37

73 −342 455 274 −124
−139 474 −518 −289 178

59 −111 133 92 37



7.4) A =


35 826 −238 455 665

−20 −634 166 −349 −497
10 450 −125 255 357
31 905 −237 500 707
5 274 −73 152 217



7.5) A =


56 406 −112 224 329

−35 −896 252 −518 −735
32 894 −211 501 707
36 997 −275 589 791
29 766 −205 428 637



7.6) A =


138 −219 −264 132 15
18 −6 −30 15 3

120 −225 −246 127 16
186 −336 −390 201 27

−186 336 390 −183 −9



7.7) A =


150 −240 −288 143 17

6 15 −6 5 2
156 −288 −318 157 19
222 −399 −462 231 30

−150 273 318 −159 −12



7.8) A =


216 −360 −426 205 31

−174 318 366 −178 −28
354 −624 −732 362 56
258 −456 −546 280 40

−186 330 402 −196 −10



7.9) A =


43 11 −17 17 −5
17 32 −2 −27 −4
86 −36 −63 −24 −97

120 −30 −125 9 −163
−121 52 120 54 182


8. Íàéòè áàçèñû ïðîñòðàíñòâ V = l.h.{u1, . . . , u6} è

U = l.h.{u1, u2, u3} ∩ l.h.{u4, u5, u6}. Îðòîãîíàëèçè-
ðîâàòü íàéäåííûå áàçèñû. (with(LinearAlgebra),
Basis, IntersectionBasis, GramSchmidt)

8.1) u1 = (1, 1, 1), u2 = (1, 2, 3), u3 = (0, 1, 2),
u4 = (1, 0, 0), u5 = (1, 2, 1), u6 = (4, 4, 2).

8.2) u1 = (1, 0, 1), u2 = (1, 1, 0), u3 = (2, 1, 1),
u4 = (1, 1, 1), u5 = (1, 0, 0), u6 = (1, 0, 1).

9. Íàéòè îáùåå ðåøåíèå äèôôåðåíöèàëüíîãî óðàâíå-
íèÿ

9.1) x2y′ = y(x + y).
9.2) y′2 + 2(x− 1)y′ − 2y = 0.
9.3) x2y′ − 2xy = 3y.

9.4) y′2 + (3x− 6)y′ = 3y.

9.5) (x + y)2y′ = 1.
9.6) 2x3yy′ + 3x2y2 + 7 = 0.
9.7) x2y′2 + y2 = 2x(2− yy′).
9.8) xy′ = ey + 2y′.

9.9) 2x2y′ = y2(2xy′ − y).

Èçîáðàçèòå ôàçîâîå ïðîñòðàíñòâî ýòîãî óðàâíåíèÿ.
(with(DEtools);)

10. Íàðèñîâàòü îáðàç ïðÿìîóãîëüíèêà [−2−2i; 2+2i] ïðè
îòîáðàæåíèè w : C 3 z 7→ w(z) ∈ C. (with(plots);)
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10.1) w(z) = ez.

10.2) w(z) = cos(z).

10.3) w(z) = sin(z).

10.4) w(z) = ln(z).

10.5) w(z) = ch(z).

10.6) w(z) = z3.

10.7) w(z) = (3z + i)/(z − 1).

10.8) w(z) = zz.

10.9) w(z) = z + 1/z.

11. Èçîáðàçèòå òîð.

12. Èçîáðàçèòå ïîëå âåêòîðîâ F : R2 3 (x, y) 7→ F (x, y) ∈
R2 íà ïðÿìîóãîëüíèêå P .
(with(plots);)

12.1) F (x, y) = (sinx + cos y, sinx cos y), P = [1; 5] ×
[−1; 1].

12.2) F (x, y) = (x2 + y, x + y2), P = [−1; 4]× [−1; 1].

12.3) F (x, y) = (xy, x cos(y)), P = [0; 1]× [0; 1].

12.4) F (x, y) = (sin(x) + y2, cos(x)/y), P = [0; 5] ×
[1; 3].

12.5) F (x, y) = (xy2, x2y), P = [−1; 1]× [−1; 1].

12.6) F (x, y) = (1, x + y), P = [−50; 50]× [−10; 70].

12.7) F (x, y) = (ex+y, ln(x + y)), P = [1; 5]× [1; 3].

12.8) F (x, y) = (arcsinx + arccos y, sin(π2xy)), P =
[−1; 1]× [−1; 1].

12.9) F (x, y) = (x + y, x2 − y2), P = [−5; 5]× [1; 6].

13. Ñãåíåðèðóéòå ñëó÷àéíûé ãðàô G íà 10 âåðøè-
íàõ. Ïðîâåðüòå ïëàíàðíîñòü ãðàôà G. Íàéäèòå
åãî îñòîâíîå äåðåâî T . Íàðèñóéòå ãðàôû G è T .
(with(networks);)
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