
Òðèíàäöàòîå çàíÿòèå
Ñòàðûå çàäà÷è

1. Íàéäèòå ïåðâûå íåñêîëüêî ÷ëåíîâ àñèìïòîòèêè y(x) â îêðåñòíîñòè
òî÷êè x0, åñëè:

• sinh y = coshx â îêðåñòíîñòè òî÷êè x = +∞.

2. Âû÷èñëèòå èíòåãðàë
∫ 1

0
lnx
1+x

dx.

3. Âû÷èñëèòå ïðîèçâîäíûå ñëåäóþùèõ ôóíêöèé ïàðàìåòðà x.

x2∫
0

√
1 + t2 dt;

cosx∫
sinx

cosπt3 dt;

lnx∫
xx

dt

ln t
, x > 1.

4. Ïóñòü f : [0, 1]→ R åñòü ìîíîòîííàÿ îãðàíè÷åííàÿ ôóíêöèÿ. Äîêà-

æèòå, ÷òî ∣∣∣ 1∫
0

f(x) dx− 1

n

n∑
k=0

f
(k
n

)∣∣∣ = O
( 1
n

)
.
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5. Âû÷èñëèòå èíòåãðàëû

2π∫
0

eimx dx, m ∈ Z;

1∫
−1

sinx3 dx;

1∫
0

xa lnn x dx, a > 0;

2∫
0

[ex] dx;

∫ 1

−1

dx

x
.

6. Íàéäèòå ïðåäåëû ñëåäóþùèõ ïîñëåäîâàòåëüíîñòåé

xn =
1

n

n∑
j=1

√
1 +

j

n
;

xn =
n∑
k=0

(
1 +

k

n

)
sin

πk

n2
;

xn =
n∑
k=1

2
k
n

n+ 1
k

.

7. Ïóñòü f � íåïðåðûâíàÿ ïîëîæèòåëüíàÿ ôóíêöèÿ íà ïîëîæèòåëü-

íîé ïîëóîñè. Äîêàæèòå, ÷òî ôóíêöèÿ

φ(x) =

∫ x
0
tf(t) dt∫ x

0
f(t) dt

âîçðàñòàåò.

8. Âû÷èñëèòå èíòåãðàëû. Ñõîäÿòñÿ ëè îíè àáñîëþòíî? Ñõîäÿòñÿ ëè
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êàê íåñîáñòâåííûå? À â ñìûñëå ãëàâíîãî çíà÷åíèÿ?

1∫
−1

|x|p dx;

1∫
−1

log |x|q dx
x

;

1∫
−1

sin 1
x

x
.
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