
ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2001 ã.)

Â À Ð È À Í Ò 1.1
1. Íàéòè ïðîèçâîäíóþ ôóíêöèè u = u(x, y, z), u(1, 1, 1) = 0, â òî÷êå

(1, 1, 1) (ôóíêöèÿ u çàäàåòñÿ íåÿâíî óðàâíåíèåì sin(u+y−x)2+10uz = 0)
âäîëü íàïðàâëåíèÿ êàñàòåëüíîãî âåêòîðà ê êðèâîé, îïðåäåëÿåìîé ñèñòå-
ìîé óðàâíåíèé 




(x− y)4 + zx = 1
x3 + y3 + (y − z)2 = 2.

2. Äëÿ ðàöèîíàëüíîé ìàòðèöû B =


 A E

E A


 íàéòè æîðäàíîâó ôîðìó

J , åñëè A =


 3 −1

4 −1


 .

3. Íàéòè óðàâíåíèå öèëèíäðà ñ íàïðàâëÿþùèì âåêòîðîì (1, 1, 1), âñå
îáðàçóþùèå êîòîðîãî êàñàþòñÿ ýëëèïñîèäà

x2 + 2y2 + 3z2 = 1.

ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2001 ã.)

Â À Ð È À Í Ò 1.2
4. Íàéòè ïëîùàäü ÷àñòè ïîâåðõíîñòè F , âûñåêàåìîé öèëèíäðîì B

F : z = |x|3/2 + |y|3/2, B : |x|+ |y| = 9, 3y ≥ x ≥ y ≥ 0.

5. Âû÷èñëèòü èíòåãðàë
∞∫

−∞

dz

z2 − (2 + i)z + 2i
.

6. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ

y′′ − 4iy = e
√

2t cos(
√

2t).



ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2001 ã.)

Â À Ð È À Í Ò 2.1
1. Íàéòè ïðîèçâîäíóþ ôóíêöèè u = u(x, y, z), u(1, 1, 1) = −2, â òî÷êå

(1, 1, 1) (ôóíêöèÿ u çàäàåòñÿ íåÿâíî óðàâíåíèåì cos(u + xy + z) + 5u =
−9) âäîëü íàïðàâëåíèÿ êàñàòåëüíîãî âåêòîðà ê êðèâîé, îïðåäåëÿåìîé
ñèñòåìîé óðàâíåíèé





x4 + (y − z)x = 1
(x− 1)3 + (y − x)2 + z2 = 1.

2. Äëÿ ðàöèîíàëüíîé ìàòðèöû B =


 E A

A E


 íàéòè æîðäàíîâó ôîðìó

J , åñëè A =


 5 −3

3 −1


 .

3. Íàéòè óðàâíåíèå êîíóñà ñ âåðøèíîé â òî÷êå (1, 1, 1), âñå îáðàçóþ-
ùèå êîòîðîãî êàñàþòñÿ ýëëèïñîèäà

x2 + 2y2 + 3z2 = 1.
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Â À Ð È À Í Ò 2.2
4. Íàéòè ïëîùàäü ÷àñòè ïîâåðõíîñòè F , âûñåêàåìîé öèëèíäðîì B

F : z =
√
|x|+ |y|, B : |x|+ |y| = 1, x ≥ y ≥ 0.

5. Âû÷èñëèòü èíòåãðàë
∞∫

−∞

dz

z2 + (3− i)z − 3i
.

6. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ

y′′ − 16iy = e2
√

2t cos(2
√

2t).



ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2001 ã.)

Â À Ð È À Í Ò 3.1
1. Íàéòè ïðîèçâîäíóþ ôóíêöèè u = u(x, y, z), u(1, 1, 1) = 1, â òî÷êå

(1, 1, 1) (ôóíêöèÿ u çàäàåòñÿ íåÿâíî óðàâíåíèåì cos(uxy− 1) + 3uz = 4)
âäîëü íàïðàâëåíèÿ êàñàòåëüíîãî âåêòîðà ê êðèâîé, îïðåäåëÿåìîé ñèñòå-
ìîé óðàâíåíèé 




xy + (y − z)2 + z2 = 2
x2 + 2yz − x/z = 2.

2. Äëÿ ðàöèîíàëüíîé ìàòðèöû B =


 A E

E A


 íàéòè æîðäàíîâó ôîðìó

J , åñëè A =


 2 −1

1 4


 .

3. Íàéòè óðàâíåíèå êîíóñà ñ âåðøèíîé â òî÷êå (1, 1, 1) è ñå÷åíèåì
x2 − 2y2 = 1 ïëîñêîñòüþ z = 0.

ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2001 ã.)

Â À Ð È À Í Ò 3.2
4. Íàéòè ïëîùàäü ÷àñòè ïîâåðõíîñòè F , âûñåêàåìîé öèëèíäðîì B

F : z =
√

x2 + y2, B : x + y = 8, y ≥ x ≥ 0.

5. Âû÷èñëèòü èíòåãðàë
∞∫

−∞

dz

z2 + (4 + i)z + 4i
.

6. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ

y′′ + 4iy = e
√

2t sin(
√

2t).



ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2001 ã.)

Â À Ð È À Í Ò 4.1
1. Íàéòè ïðîèçâîäíóþ ôóíêöèè u = u(x, y, z), u(1, 1, 1) = 1, â òî÷êå

(1, 1, 1) (ôóíêöèÿ u çàäàåòñÿ íåÿâíî óðàâíåíèåì sin(2u2−x2−y2)+5(u+
z)2 = 20) âäîëü íàïðàâëåíèÿ êàñàòåëüíîãî âåêòîðà ê êðèâîé, îïðåäåëÿå-
ìîé ñèñòåìîé óðàâíåíèé





(x− y − z)4 + yz = 2
x2 − yx + z3 = 1.

2. Äëÿ ðàöèîíàëüíîé ìàòðèöû B =


 E A

A E


 íàéòè æîðäàíîâó ôîðìó

J , åñëè A =


 7 3
−3 1


 .

3. Íàéòè óðàâíåíèå öèëèíäðà ñ íàïðàâëÿþùèì âåêòîðîì (1, 1, 1) è
ñå÷åíèåì x2 + 2y2 = 1 + z2 ïëîñêîñòüþ x + y + z = 1.
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Â À Ð È À Í Ò 4.2
4. Íàéòè ïëîùàäü ÷àñòè ïîâåðõíîñòè F , âûñåêàåìîé öèëèíäðîì B

F : 2z = x2 + y2, B : (x2 + y2)2 = 2xy.

5. Âû÷èñëèòü èíòåãðàë
∞∫

−∞

dz

z2 − (3 + 2i)z + 6i
.

6. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ

y′′ + 16iy = e2
√

2t sin(2
√

2t).


