
ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2010 ã.)
Â À Ð È À Í Ò 1.1

1. Ñêîëüêî êîðíåé èìååò óðàâíåíèå f(x) = g(x) íà ëó÷å [2π,∞), åñëè

f(x) = x2 cos x + x3 sin x− x4 + 4200, g(x) = x cos x + x2 ?

2. Ïóñòü θ(x, y) � óãîë ìåæäó íåíóëåâûìè âåêòîðàìè x, y åâêëèäîâîé ïëîñêîñòè
R2. Íàéòè

sup
x∈R2\{0}

lim
k→∞

θ(x,Akx), ãäå A =
1

2

(
2 1
2 3

)
.

3. Ïðîâåñòè êàñàòåëüíóþ ïðÿìóþ α ê êðèâîé y = 1 − x4 òàê, ÷òîáû äèàìåòð β

ýëëèïñà x2

5
+

y2

20
= 1, ñîïðÿæåííûé íàïðàâëåíèþ ïðÿìîé α, ïðîõîäèë ÷åðåç òî÷êó

(1, 1). Íàéòè óãîë ìåæäó ïðÿìûìè α è β.

ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2010 ã.)
Â À Ð È À Í Ò 1.2

4. Âû÷èñëèòü êîíòóðíûé èíòåãðàë
∫

L

1

2
r2 dϕ, ãäå L = ∂D, îáëàñòü D îãðàíè÷åíà

êðèâûìè

xy = p, xy = q, y2 = ax, y2 = bx, 0 < p < q, 0 < a < b,

(r, ϕ) � ïîëÿðíûå êîîðäèíàòû, íàïðàâëåíèå îáõîäà ïî êîíòóðó L ïðîèñõîäèò ïðîòèâ
÷àñîâîé ñòðåëêè.

5. Äîêàçàòü ðàâåíñòâî

1

2πi

∫

|z|= 3
2

√
z13 + 213 sin (z13)

z(z13 − 1)
dz =

√
1 + 213 sin 1,

(
√

z13 + 213 > 0 ïðè z = 0).
6. Âûïèñàòü âñå ðåøåíèÿ óðàâíåíèÿ

x′ + 2x− 1

1 + t5
x2 = 0,

îïðåäåëåííûå íà ïîëóîñè {t ≥ 0} è ñòðåìÿùèåñÿ ê íóëþ ïðè t → +∞. Îòâåò îáîñíî-
âàòü.



ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2010 ã.)
Â À Ð È À Í Ò 2.1

1. Ñêîëüêî êîðíåé èìååò óðàâíåíèå f(x) = g(x) íà ëó÷å [2π,∞), åñëè

f(x) = x3 cos x + x sin x− x4 + 4000, g(x) = x cos x + x sin x + x2 ?

2. Ïóñòü θ(x, y) � óãîë ìåæäó íåíóëåâûìè âåêòîðàìè x, y åâêëèäîâîé ïëîñêîñòè
R2. Íàéòè

sup
x∈R2\{0}

lim
k→∞

θ(x,Akx), ãäå A =
1

3

(
6 5
3 4

)
.

3. Ïðîâåñòè êàñàòåëüíóþ ïðÿìóþ α ê êðèâîé y = 1 + x6 òàê, ÷òîáû äèàìåòð β

ãèïåðáîëû x2

2
− y2

12
= 1, ñîïðÿæåííûé íàïðàâëåíèþ ïðÿìîé α, ïðîõîäèë ÷åðåç òî÷êó

(2, 2). Íàéòè óãîë ìåæäó ïðÿìûìè α è β.

ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2010 ã.)
Â À Ð È À Í Ò 2.2

4. Âû÷èñëèòü êîíòóðíûé èíòåãðàë
∫

L

1

2
r2 dϕ, ãäå L = ∂D, îáëàñòü D îãðàíè÷åíà

êðèâûìè

xy = p, xy = q, y = ax, y = bx, 0 < p < q, 0 < a < b,

(r, ϕ) � ïîëÿðíûå êîîðäèíàòû, íàïðàâëåíèå îáõîäà ïî êîíòóðó L ïðîèñõîäèò ïðîòèâ
÷àñîâîé ñòðåëêè.

5. Äîêàçàòü ðàâåíñòâî

1

2πi

∫

|z|= 5
4

√
z11 + 211 (1− cos (z11))

z(z11 − 1)
dz =

√
1 + 211(1− cos 1),

(
√

z11 + 211 > 0 ïðè z = 0).
6. Âûïèñàòü âñå ðåøåíèÿ óðàâíåíèÿ

x′ + 3x− 1

1 + t4
x2 = 0,

îïðåäåëåííûå íà ïîëóîñè {t ≥ 0} è ñòðåìÿùèåñÿ ê íóëþ ïðè t → +∞. Îòâåò îáîñíî-
âàòü.



ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2010 ã.)
Â À Ð È À Í Ò 3.1

1. Ñêîëüêî êîðíåé èìååò óðàâíåíèå f(x) = g(x) íà ëó÷å [2π,∞), åñëè

f(x) = x cos x + x2 sin x− 2x3 + 1100, g(x) = x sin x + x2 ?

2. Ïóñòü θ(x, y) � óãîë ìåæäó íåíóëåâûìè âåêòîðàìè x, y åâêëèäîâîé ïëîñêîñòè
R2. Íàéòè

sup
x∈R2\{0}

lim
k→∞

θ(x,Akx), ãäå A =
1

6

(
3 1
6 10

)
.

3. Ïðîâåñòè êàñàòåëüíóþ ïðÿìóþ α ê êðèâîé y = 7 + x4 òàê, ÷òîáû äèàìåòð β

ýëëèïñà x2

7
+

y2

28
= 1, ñîïðÿæåííûé íàïðàâëåíèþ ïðÿìîé α, ïðîõîäèë ÷åðåç òî÷êó

(−1, 1). Íàéòè óãîë ìåæäó ïðÿìûìè α è β.

ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2010 ã.)
Â À Ð È À Í Ò 3.2

4. Âû÷èñëèòü êîíòóðíûé èíòåãðàë
∫

L

1

2
r2 dϕ, ãäå L = ∂D, îáëàñòü D îãðàíè÷åíà

êðèâûìè

x2 = py, x2 = qy, y = ax, y = bx, 0 < p < q, 0 < a < b,

(r, ϕ) � ïîëÿðíûå êîîðäèíàòû, íàïðàâëåíèå îáõîäà ïî êîíòóðó L ïðîèñõîäèò ïðîòèâ
÷àñîâîé ñòðåëêè.

5. Äîêàçàòü ðàâåíñòâî

1

2πi

∫

|z|= 7
4

√
z7 + 27

(
ez7 − 1

)

z(z7 − 1)
dz =

√
1 + 27(e− 1),

(
√

z7 + 27 > 0 ïðè z = 0).
6. Âûïèñàòü âñå ðåøåíèÿ óðàâíåíèÿ

x′ + 4x− 1

1 + t3
x2 = 0,

îïðåäåëåííûå íà ïîëóîñè {t ≥ 0} è ñòðåìÿùèåñÿ ê íóëþ ïðè t → +∞. Îòâåò îáîñíî-
âàòü.



ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2010 ã.)
Â À Ð È À Í Ò 4.1

1. Ñêîëüêî êîðíåé èìååò óðàâíåíèå f(x) = g(x) íà ëó÷å [2π,∞), åñëè

f(x) = x2 cos x + x3/2 sin x− x3 + 700, g(x) = x cos x + x ln x + 2x2 ?

2. Ïóñòü θ(x, y) � óãîë ìåæäó íåíóëåâûìè âåêòîðàìè x, y åâêëèäîâîé ïëîñêîñòè
R2. Íàéòè

sup
x∈R2\{0}

lim
k→∞

θ(x,Akx), ãäå A =
1

4

(
8 7
8 9

)
.

3. Ïðîâåñòè êàñàòåëüíóþ ïðÿìóþ α ê êðèâîé y = 2 − x6 òàê, ÷òîáû äèàìåòð β

ãèïåðáîëû x2

3
− y2

18
= 1, ñîïðÿæåííûé íàïðàâëåíèþ ïðÿìîé α, ïðîõîäèë ÷åðåç òî÷êó

(3,−3). Íàéòè óãîë ìåæäó ïðÿìûìè α è β.

ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2010 ã.)
Â À Ð È À Í Ò 4.2

4. Âû÷èñëèòü êîíòóðíûé èíòåãðàë
∫

L

1

2
r2 dϕ, ãäå L = ∂D, îáëàñòü D îãðàíè÷åíà

êðèâûìè

y = ax3, y = bx3, y2 = px, y2 = qx, 0 < p < q, 0 < a < b,

(r, ϕ) � ïîëÿðíûå êîîðäèíàòû, íàïðàâëåíèå îáõîäà ïî êîíòóðó L ïðîèñõîäèò ïðîòèâ
÷àñîâîé ñòðåëêè.

5. Äîêàçàòü ðàâåíñòâî

1

2πi

∫

|z|= 8
7

√
z15 + 215

(
1− e−z15

)

z(z15 − 1)
dz =

√
1 + 215

(
1− 1

e

)
,

(
√

z15 + 215 > 0 ïðè z = 0).
6. Âûïèñàòü âñå ðåøåíèÿ óðàâíåíèÿ

x′ + 5x− 1

1 + t2
x2 = 0,

îïðåäåëåííûå íà ïîëóîñè {t ≥ 0} è ñòðåìÿùèåñÿ ê íóëþ ïðè t → +∞. Îòâåò îáîñíî-
âàòü.


