
ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2014 ã.)
Â À Ð È À Í Ò 1.1

1. Îïðåäåëèòü îáëàñòü ñóùåñòâîâàíèÿ ôóíêöèè f(x) =
∞∑
n=0

(−1)n
x2n+1

2n+ 1
è èññëåäîâàòü

åå íà äèôôåðåíöèðóåìîñòü. Íàéòè çíà÷åíèå ïðîèçâîäíîé f (2014)(0).
2. Íàéòè α ∈ R, ïðè êîòîðûõ ìàòðèöà

A =

 0 1 0
1 0 −α
0 α 0


ïîäîáíà âåùåñòâåííîé íîðìàëüíîé ìàòðèöå. Óêàçàòü å¼.

3. Íàéòè óðàâíåíèå ïëîñêîñòè, êîòîðàÿ ñîäåðæèò ïðÿìóþ x = −1, z = 0 è ïåðåñåêàåò

ãèïåðáîëîèä
x2

4
+ y2 = 1 +

z2

12

ïî ýëëèïñó ñ îòíîøåíèåì ïîëóîñåé 2
√
3 : 1. Íàéòè êîîðäèíàòû öåíòðà äàííîãî ýëëèïñà.

ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2014 ã.)
Â À Ð È À Í Ò 1.2

4. Âû÷èñëèòü èíòåãðàë ∫
C

(2x− y) dy +
dz

z4 + 1

ïî êðèâîé C, òî÷êè êîòîðîé çàäàþòñÿ ñëåäóþùèìè ñîîòíîøåíèÿìè:

x2 + y2 = 1, x+ y + z + 1 = 0, z > 0.

Îáõîä êðèâîé C ïðîèçâîäèòñÿ ïðîòèâ ÷àñîâîé ñòðåëêè, åñëè ñìîòðåòü ñî ñòîðîíû ïîëî-

æèòåëüíûõ z.
5. Íàéòè

lim
R→∞

∫
CR

z3 + 2z2 + 3z + 2i

2z4 + 2z2 + 4iz
dz,

ãäå CR � êîíòóð, îáõîä êîòîðîãî ñîâåðøàåòñÿ â ïîëîæèòåëüíîì íàïðàâëåíèè, çàäàííûé

óðàâíåíèåì
x2

4
+

y2

9
= R2.

6. Ïîñòðîèòü íåïðîäîëæàåìîå ðåøåíèå çàäà÷è Êîøè
y′′ + 2e−3y = 0,
y|t=1 = 0,

y′|t=1 = − 2√
3
.

Óêàçàòü èíòåðâàë ñóùåñòâîâàíèÿ ðåøåíèÿ.



ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2014 ã.)
Â À Ð È À Í Ò 2.1

1. Îïðåäåëèòü îáëàñòü ñóùåñòâîâàíèÿ ôóíêöèè f(x) =
∞∑
n=1

x2n

2n
è èññëåäîâàòü åå íà

äèôôåðåíöèðóåìîñòü. Íàéòè çíà÷åíèå ïðîèçâîäíîé f (2014)(0).
2. Íàéòè α ∈ R, ïðè êîòîðûõ ìàòðèöà

A =

 0 0 α
0 0 −1
α 1 0


ïîäîáíà âåùåñòâåííîé íîðìàëüíîé ìàòðèöå. Óêàçàòü å¼.

3. Íàéòè óðàâíåíèå ïëîñêîñòè, êîòîðàÿ ñîäåðæèò ïðÿìóþ x = 1, z = 0 è ïåðåñåêàåò

ãèïåðáîëîèä
x2

4
+ y2 = 1 +

z2

36

ïî ýëëèïñó ñ îòíîøåíèåì ïîëóîñåé 6 : 1. Íàéòè êîîðäèíàòû öåíòðà äàííîãî ýëëèïñà.

ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2014 ã.)
Â À Ð È À Í Ò 2.2

4. Âû÷èñëèòü èíòåãðàë ∫
C

(x− y + 1) dy +
dz

z3 + 1

ïî êðèâîé C, òî÷êè êîòîðîé çàäàþòñÿ ñëåäóþùèìè ñîîòíîøåíèÿìè:

x2 + y2 = 1, x+ y + z = 0, z > 0.

Îáõîä êðèâîé C ïðîèçâîäèòñÿ ïðîòèâ ÷àñîâîé ñòðåëêè, åñëè ñìîòðåòü ñî ñòîðîíû ïîëî-

æèòåëüíûõ z.
5. Íàéòè

lim
R→∞

∫
CR

z3 + 3z2 − 4z − 2i

3z4 − 3z2 − 6iz
dz,

ãäå CR � êîíòóð, îáõîä êîòîðîãî ñîâåðøàåòñÿ â ïîëîæèòåëüíîì íàïðàâëåíèè, çàäàííûé

óðàâíåíèåì
x2

25
+

y2

9
= R2.

6. Ïîñòðîèòü íåïðîäîëæàåìîå ðåøåíèå çàäà÷è Êîøè
y′′ − 3e2y = 0,
y|t=2 = 0,

y′|t=2 = −
√
3.

Óêàçàòü èíòåðâàë ñóùåñòâîâàíèÿ ðåøåíèÿ.



ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2014 ã.)
Â À Ð È À Í Ò 3.1

1. Îïðåäåëèòü îáëàñòü ñóùåñòâîâàíèÿ ôóíêöèè f(x) =
∞∑
n=0

x2n+1

2n+ 1
è èññëåäîâàòü åå íà

äèôôåðåíöèðóåìîñòü. Íàéòè çíà÷åíèå ïðîèçâîäíîé f (2014)(0).
2. Íàéòè α ∈ R, ïðè êîòîðûõ ìàòðèöà

A =

 0 −α 0
α 0 1
0 1 0


ïîäîáíà âåùåñòâåííîé íîðìàëüíîé ìàòðèöå. Óêàçàòü å¼.

3. Íàéòè óðàâíåíèå ïëîñêîñòè, êîòîðàÿ ñîäåðæèò ïðÿìóþ x = −1, z = 0 è ïåðåñåêàåò

ãèïåðáîëîèä
x2

3
+ y2 = 1 +

z2

9

ïî ýëëèïñó ñ îòíîøåíèåì ïîëóîñåé 3 : 1. Íàéòè êîîðäèíàòû öåíòðà äàííîãî ýëëèïñà.

ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2014 ã.)
Â À Ð È À Í Ò 3.2

4. Âû÷èñëèòü èíòåãðàë ∫
C

(x+ 2y) dy +
z2 dz

z4 + 1

ïî êðèâîé C, òî÷êè êîòîðîé çàäàþòñÿ ñëåäóþùèìè ñîîòíîøåíèÿìè:

x2 + y2 = 1, −x+ y + z + 1 = 0, z > 0.

Îáõîä êðèâîé C ïðîèçâîäèòñÿ ïðîòèâ ÷àñîâîé ñòðåëêè, åñëè ñìîòðåòü ñî ñòîðîíû ïîëî-

æèòåëüíûõ z.
5. Íàéòè

lim
R→∞

∫
CR

z3 + 4z2 + 3iz + 2

4z4 − 4iz2 + 8z
dz,

ãäå CR � êîíòóð, îáõîä êîòîðîãî ñîâåðøàåòñÿ â ïîëîæèòåëüíîì íàïðàâëåíèè, çàäàííûé

óðàâíåíèåì
x2

9
+

y2

4
= R2.

6. Ïîñòðîèòü íåïðîäîëæàåìîå ðåøåíèå çàäà÷è Êîøè
y′′ − e3y = 0,
y|t=3 = 0,

y′|t=3 = −
√

2

3
.

Óêàçàòü èíòåðâàë ñóùåñòâîâàíèÿ ðåøåíèÿ.



ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2014 ã.)
Â À Ð È À Í Ò 4.1

1. Îïðåäåëèòü îáëàñòü ñóùåñòâîâàíèÿ ôóíêöèè f(x) =
∞∑
n=1

(−1)n−1x
2n

2n
è èññëåäîâàòü

åå íà äèôôåðåíöèðóåìîñòü. Íàéòè çíà÷åíèå ïðîèçâîäíîé f (2014)(0).
2. Íàéòè α ∈ R, ïðè êîòîðûõ ìàòðèöà

A =

 0 −1 α
1 0 0
α 0 0


ïîäîáíà âåùåñòâåííîé íîðìàëüíîé ìàòðèöå. Óêàçàòü å¼.

3. Íàéòè óðàâíåíèå ïëîñêîñòè, êîòîðàÿ ñîäåðæèò ïðÿìóþ x = 1, z = 0 è ïåðåñåêàåò

ãèïåðáîëîèä
x2

5
+ y2 = 1 +

z2

45

ïî ýëëèïñó ñ îòíîøåíèåì ïîëóîñåé 3
√
5 : 1. Íàéòè êîîðäèíàòû öåíòðà äàííîãî ýëëèïñà.

ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ ÝÊÇÀÌÅÍ ÏÎ ÌÀÒÅÌÀÒÈÊÅ (2014 ã.)
Â À Ð È À Í Ò 4.2

4. Âû÷èñëèòü èíòåãðàë ∫
C

(x+ y + 1) dy +
z dz

z3 + 1

ïî êðèâîé C, òî÷êè êîòîðîé çàäàþòñÿ ñëåäóþùèìè ñîîòíîøåíèÿìè:

x2 + y2 = 1, −x+ y + z = 0, z > 0.

Îáõîä êðèâîé C ïðîèçâîäèòñÿ ïðîòèâ ÷àñîâîé ñòðåëêè, åñëè ñìîòðåòü ñî ñòîðîíû ïîëî-

æèòåëüíûõ z.
5. Íàéòè

lim
R→∞

∫
CR

z3 + 5z2 − 4iz − 2

5z4 + 5iz2 − 10z
dz,

ãäå CR � êîíòóð, îáõîä êîòîðîãî ñîâåðøàåòñÿ â ïîëîæèòåëüíîì íàïðàâëåíèè, çàäàííûé

óðàâíåíèåì
x2

16
+

y2

25
= R2.

6. Ïîñòðîèòü íåïðîäîëæàåìîå ðåøåíèå çàäà÷è Êîøè
y′′ + 3e−4y = 0,
y|t=4 = 0,

y′|t=4 = −
√

3
2
.

Óêàçàòü èíòåðâàë ñóùåñòâîâàíèÿ ðåøåíèÿ.


