
ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2005 ã.)
Âàðèàíò I

1. Ïóñòü f : A → D = f(A). Íàéòè inf
A

f è sup
A

f , åñëè

f = f(x, y, z) = x2 + 6x + y2 + 8y + z2 + 4z + 1,

A = {(x, y, z)| x2 + y2 + z2 < 4, |z| < 1/2}.
2. Ïóñòü äàí ëèíåéíûé îïåðàòîð A : x → [a, x], ãäå a = 1

3(1, 2,−2),
[a, x] � âåêòîðíîå ïðîèçâåäåíèå âåêòîðîâ a è x èç R3. Äîêàçàòü, ÷òî
îïåðàòîð exp A îðòîãîíàëåí, è íàéòè åãî ãåîìåòðè÷åñêîå îïèñàíèå.

3. Â ïðÿìîóãîëüíîé ñèñòåìå êîîðäèíàò ýëëèïñ çàäàí óðàâíåíèåì x2

20 +
y2

5 = 1. Èç òî÷êè M(6;−1) ïðîâåäåíû êàñàòåëüíûå ê ýëëèïñó. Íàïèñàòü
óðàâíåíèå êàñàòåëüíûõ, íàéòè óãîë ìåæäó íèìè è âû÷èñëèòü ïëîùàäü
òðåóãîëüíèêà ñ âåðøèíàìè â òî÷êàõ êàñàíèÿ è ëåâîì ôîêóñå.
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Âàðèàíò I

4. Íàéòè îáúåì òåëà, çàäàííîãî ñèñòåìîé íåðàâåíñòâ
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29

< 1.

5. Âû÷èñëèòü èíòåãðàë

I =
∫

Γ

z2005 + 1

z2005 − 1
dz,

ãäå Γ � îêðóæíîñòü {|z| = 5}.
6. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ

y′ = 2t +
2t√

t2 − y
.



ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2005 ã.)
Âàðèàíò II

1. Ïóñòü f : A → D = f(A). Íàéòè inf
A

f è sup
A

f , åñëè

f = f(x, y, z) = x2 + 8x + y2 + 6y + z2 + 10z + 1,

A = {(x, y, z)| x2 + y2 + z2 < 1, |z| < 1/2}.
2. Ïóñòü äàí ëèíåéíûé îïåðàòîð A : x → [a, x], ãäå a = 1

3(2,−1, 2),
[a, x] � âåêòîðíîå ïðîèçâåäåíèå âåêòîðîâ a è x èç R3. Äîêàçàòü, ÷òî
îïåðàòîð exp A îðòîãîíàëåí, è íàéòè åãî ãåîìåòðè÷åñêîå îïèñàíèå.

3. Â ïðÿìîóãîëüíîé ñèñòåìå êîîðäèíàò ãèïåðáîëà çàäàíà óðàâíåíè-
åì x2

2 − y2

18 = 1. Èç òî÷êè M(5
3 ; 3) ïðîâåäåíû êàñàòåëüíûå ê ãèïåðáîëå.

Íàïèñàòü óðàâíåíèå êàñàòåëüíûõ, íàéòè óãîë ìåæäó íèìè è âû÷èñëèòü
ïëîùàäü òðåóãîëüíèêà ñ âåðøèíàìè â òî÷êàõ êàñàíèÿ è ïðàâîì ôîêóñå.

ÂÑÒÓÏÈÒÅËÜÍÛÉ ÝÊÇÀÌÅÍ Â ÌÀÃÈÑÒÐÀÒÓÐÓ (2005 ã.)
Âàðèàíò II

4. Íàéòè îáúåì òåëà, çàäàííîãî ñèñòåìîé íåðàâåíñòâ
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5. Âû÷èñëèòü èíòåãðàë

I =
∫

Γ

z2005 − 1

z2005 + 1
dz,

ãäå Γ � îêðóæíîñòü {|z| = 10}.
6. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ

y′ =
t4√

t3 + y
− 3t2.


