
Ëèñòîê ñåìèíàðîâ 7.

1. Íàéòè ïðîèçâîäíóþ ôóíêöèè: a) sin cos x, b) sin ln cos ex, c) ln ln lnx, d)
√

x +
√

x, e) (2x + 3)2(x + 1)3.

2. Ìîæåò ëè ôóíêöèÿ íà R áûòü äèôôåðåíöèðóåìîé òîëüêî â òî÷êå 0 è òî÷êàõ 1/n, ãäå n ∈ N?

3. Ïóñòü f � äèôôåðåíöèðóåìàÿ ôóíêöèÿ íà (−1, 1) è f(0) = 1. Âû÷èñëèòå ïðåäåë lim
n→∞

(f( t
n ))n, t ∈ (−1, 1).

4. Ïóñòü f � äèôôåðåíöèðóåìàÿ ôóíêöèÿ íà ïðÿìîé. Äîêàçàòü, ÷òî ìíîæåñòâî òàêèõ òî÷åê x, ÷òî f(x) = 0,
íî f ′(x) 6= 0, íå áîëåå ÷åì ñ÷åòíî.

5. Âî âñåõ ëè òî÷êàõ îòðåçêà [0, 1] äèôôåðåíöèðóåìà êàíòîðîâñêàÿ ëåñòíèöà?

6. a) Äîêàçàòü, ÷òî (arctg x)′ =
1

x2 + 1
. b) Äîêàçàòü, ÷òî ôóíêöèÿ arctg x íå ÿâëÿåòñÿ ðàöèîíàëüíîé.

7. Íàéäèòå ïðåäåëû:

(a) lim
x→0+

(sinx) lnx, (b) lim
x→∞

e1/x2 − 1
2arctg x2 − π

, (c) lim
x→0

x
1

ln(ex−1) .

8. Íàéäèòå ïðåäåëû:

(a) lim
x→0

tg x− x 3
√

1 + x2

x5
, (b) lim

x→0

ex/3 −
√

3+x
3−x

x3
.


