
ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2008 ã.)
Âàðèàíò 1

1. Íàéòè îáëàñòü îïðåäåëåíèÿ è èññëåäîâàòü íà íåïðåðûâíîñòü ôóíê-
öèþ f(x) =

∞∑
n=1

n2x2e−nx.
2. Âû÷èñëèòü ìàòðèöó cos(A + B)− cos A cos B + sin A sin B, åñëè

A =

(
0 1
0 0

)
, B =

(
0 0
1 0

)
.

3. Íàéòè ïðÿìîëèíåéíûå îáðàçóþùèå îäíîïîëîñòíîãî ãèïåðáîëîèäà
x2 + y2− z2

4 = 1, ïðîõîäÿùèå ÷åðåç òî÷êó (1, 4, 8). Äîêàçàòü, ÷òî èõ îðòî-
ãîíàëüíûå ïðîåêöèè íà ïëîñêîñòü OXZ êàñàþòñÿ ñå÷åíèÿ ãèïåðáîëîèäà
ýòîé ïëîñêîñòüþ.
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4. Ïóñòü S � âíåøíÿÿ ñòîðîíà ïîâåðõíîñòè S = {1 = x2

4 + y2

4 + z2

9 , z ≥
0}. Âû÷èñëèòü ∫∫

S

z dx ∧ dy + cos y dy ∧ dz.
5. Äîêàçàòü, ÷òî ôóíêöèÿ

f(z) =

∞∫

−∞

dt

(t2 + 1)(et + z)

àíàëèòè÷íà â îáëàñòè {z ∈ C : z 6∈ (−∞, 0]}.
6. Íàéòè ðåøåíèå êðàåâîé çàäà÷è

y′′ + y = e−t2, −∞ < t < +∞,

sup
t∈R

e−t|y(t)| < ∞.

Ñêîëüêî ñóùåñòâóåò ðåøåíèé?
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1. Íàéòè îáëàñòü îïðåäåëåíèÿ è èññëåäîâàòü íà íåïðåðûâíîñòü ôóíê-
öèþ f(x) =

∞∑
n=1

2nxe−nx.
2. Âû÷èñëèòü ìàòðèöó sin(A + B)− sin A cos B − cos A sin B, åñëè

A =

(
0 1
0 0

)
, B =

(
0 0
1 0

)
.

3. Íàéòè ïðÿìîëèíåéíûå îáðàçóþùèå ãèïåðáîëè÷åñêîãî ïàðàáîëîèäà
4x2 − y2 = 3z, ïðîõîäÿùèå ÷åðåç òî÷êó (1, 1, 1). Äîêàçàòü, ÷òî èõ îðòî-
ãîíàëüíûå ïðîåêöèè íà ïëîñêîñòü OXZ êàñàþòñÿ ñå÷åíèÿ ïàðàáîëîèäà
ýòîé ïëîñêîñòüþ.
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4. Ïóñòü S � âíåøíÿÿ ñòîðîíà ïîâåðõíîñòè S = {1 = x2 + y2

4 + z2

4 , z ≥
0}. Âû÷èñëèòü ∫∫

S

2z dx ∧ dy + sin x dz ∧ dx.
5. Äîêàçàòü, ÷òî ôóíêöèÿ

f(z) =

∞∫

1

cos t dt

t2 − z2

àíàëèòè÷íà â îáëàñòè {z ∈ C : z 6∈ (−∞,−1] ∩ [1, +∞)}.
6. Íàéòè ðåøåíèå êðàåâîé çàäà÷è

y′′ + y = e−t4, −∞ < t < +∞,

sup
t∈R

et|y(t)| < ∞.

Ñêîëüêî ñóùåñòâóåò ðåøåíèé?


