
ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2006 ã.)
Âàðèàíò 1

1. Âû÷èñëèòü ïðåäåë

lim
x→0

sin x∫
0

(ey − arctg y − 1)1/2dy

ln(1+x)∫
0

(esin y − 1)dy

.

2. Íàéòè ñîáñòâåííûå çíà÷åíèÿ è âåêòîðû ëèíåéíîãî îïåðàòîðà x →
Ax, x ∈ R2, à òàêæå âñå âîçìîæíûå çíà÷åíèÿ ïðåäåëà

lim
k→∞

‖Ak+1x‖
‖Akx‖ , x 6= 0, åñëè A =


 2 1

1 0


 .

3. Ïðÿìàÿ ñêîëüçèò ïî ïðÿìûì x = 0, y = 0 è x = 1, z = 0, îñòàâàÿñü
ïàðàëëåëüíîé ïëîñêîñòè x + y + z = 0. Íàéòè óðàâíåíèå ïîâåðõíîñòè,
îáðàçîâàííîé äâèæåíèåì ýòîé ïðÿìîé.

ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2006 ã.)
Âàðèàíò 1

4. Íàéòè âñå çíà÷åíèÿ ïàðàìåòðà p, ïðè êîòîðûõ íåñîáñòâåííûé èí-
òåãðàë

∞∫

0

sin(x2 + 1
x)

xp
dx

ñõîäèòñÿ: a) àáñîëþòíî; b) óñëîâíî.
5. Äîêàçàòü, ÷òî óðàâíåíèå

z2009 + 5z2006 − 1 = 0

èìååò â êðóãå {|z| < 1} ðîâíî 2006 êîðíåé.
6. Íàéòè ðåøåíèå êðàåâîé çàäà÷è

dy

dt
=


 0 1

2 1


 y + f(t), 0 < t < 1,

y1(0) = 0, y2(1) = 0.

Ñêîëüêî ñóùåñòâóåò ðåøåíèé?



ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2006 ã.)
Âàðèàíò 2

1. Âû÷èñëèòü ïðåäåë

lim
x→0

arctg x∫
0

ln3/2(1 + sin y)dy

ln(1+x)∫
0

(y − arctg y)1/2dy

.

2. Íàéòè ñîáñòâåííûå çíà÷åíèÿ è âåêòîðû ëèíåéíîãî îïåðàòîðà x →
Ax, x ∈ R2, à òàêæå âñå âîçìîæíûå çíà÷åíèÿ ïðåäåëà

lim
k→∞

‖Ak+1x‖
‖Akx‖ , x 6= 0, åñëè A =


 4 −1

1 0


 .

3. Ïðÿìàÿ ñêîëüçèò ïî òðåì ïðÿìûì x = 1/2, y = z; y = −1, z = 2x è
y = 1, z = −2x. Íàéòè óðàâíåíèå ïîâåðõíîñòè, îáðàçîâàííîé äâèæåíèåì
ýòîé ïðÿìîé.

ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2006 ã.)
Âàðèàíò 2

4. Íàéòè âñå çíà÷åíèÿ ïàðàìåòðà p, ïðè êîòîðûõ íåñîáñòâåííûé èí-
òåãðàë

∞∫

0

sin(x + 1
x2 )

xp
dx

ñõîäèòñÿ: a) àáñîëþòíî; b) óñëîâíî.
5. Äîêàçàòü, ÷òî óðàâíåíèå

z2009 − 8z2006 + 1 = 0

èìååò â êðóãå {|z| < 1} ðîâíî 2006 êîðíåé.
6. Íàéòè ðåøåíèå êðàåâîé çàäà÷è

dy

dt
=


 5 2
−3 0


 y + f(t), 0 < t < 1,

y1(0) = 0, y2(1) = 0.

Ñêîëüêî ñóùåñòâóåò ðåøåíèé?



ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2006 ã.)
Âàðèàíò 3

1. Âû÷èñëèòü ïðåäåë

lim
x→0

arctg x∫
0

(esin y − sin y − 1)1/2 dy

ln(1+x)∫
0

(y − sin y)1/3dy

.

2. Íàéòè ñîáñòâåííûå çíà÷åíèÿ è âåêòîðû ëèíåéíîãî îïåðàòîðà x →
Ax, x ∈ R2, à òàêæå âñå âîçìîæíûå çíà÷åíèÿ ïðåäåëà

lim
k→∞

‖Ak+1x‖
‖Akx‖ , x 6= 0, åñëè A =


 2 2

1 0


 .

3. Ïðÿìàÿ ñêîëüçèò ïî ïðÿìûì x = y, z = 0 è x − y = z, 2(x +
y) = z, îñòàâàÿñü ïàðàëëåëüíîé ïëîñêîñòè x + y = 1. Íàéòè óðàâíåíèå
ïîâåðõíîñòè, îáðàçîâàííîé äâèæåíèåì ýòîé ïðÿìîé.

ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2006 ã.)
Âàðèàíò 3

4. Íàéòè âñå çíà÷åíèÿ ïàðàìåòðà p, ïðè êîòîðûõ íåñîáñòâåííûé èí-
òåãðàë

∞∫

0

sin(x2 + 1
x + 1

x2 )

xp
dx

ñõîäèòñÿ: a) àáñîëþòíî; b) óñëîâíî.
5. Äîêàçàòü, ÷òî óðàâíåíèå

z2012 + 4z2006 − 1 = 0

èìååò â êðóãå {|z| < 1} ðîâíî 2006 êîðíåé.
6. Íàéòè ðåøåíèå êðàåâîé çàäà÷è

dy

dt
=


 0 3

1 2


 y + f(t), 0 < t < 1,

y1(0) = 0, y2(1) = 0.

Ñêîëüêî ñóùåñòâóåò ðåøåíèé?



ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2006 ã.)
Âàðèàíò 4

1. Âû÷èñëèòü ïðåäåë

lim
x→0

arctg x∫
0

(eln(1+y) − 1) dy

ln(1+x)∫
0

(tg y − sin y)1/3 dy

.

2. Íàéòè ñîáñòâåííûå çíà÷åíèÿ è âåêòîðû ëèíåéíîãî îïåðàòîðà x →
Ax, x ∈ R2, à òàêæå âñå âîçìîæíûå çíà÷åíèÿ ïðåäåëà

lim
k→∞

‖Ak+1x‖
‖Akx‖ , x 6= 0, åñëè A =


 4 −2

1 0


 .

3. Ïðÿìàÿ ñêîëüçèò ïî òðåì ïðÿìûì x = 0, z = 0; y = 0, z = 1 è
x = 1, y = 1. Íàéòè óðàâíåíèå ïîâåðõíîñòè, îáðàçîâàííîé äâèæåíèåì
ýòîé ïðÿìîé.

ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2006 ã.)
Âàðèàíò 4

4. Íàéòè âñå çíà÷åíèÿ ïàðàìåòðà p, ïðè êîòîðûõ íåñîáñòâåííûé èí-
òåãðàë

∞∫

0

sin(x + 1
x + 1

x2 )

xp
dx

ñõîäèòñÿ: a) àáñîëþòíî; b) óñëîâíî.
5. Äîêàçàòü, ÷òî óðàâíåíèå

2z2008 + 6z2006 − 1 = 0

èìååò â êðóãå {|z| < 1} ðîâíî 2006 êîðíåé.
6. Íàéòè ðåøåíèå êðàåâîé çàäà÷è

dy

dt
=


 7 3
−4 0


 y + f(t), 0 < t < 1,

y1(0) = 0, y2(1) = 0.

Ñêîëüêî ñóùåñòâóåò ðåøåíèé?


