
Ïðåäåë ïîñëåäîâàòåëüíîñòè

×èñëî A ÿâëÿåòñÿ ïðåäåëîì ïîñëåäîâàòåëüíîñòè (an), åñëè

∀ ε > 0 ∃N ∈ N : n ⩾ N ⇒ |an −A| ⩽ ε
îïð⇐⇒ lim

n→+∞
an = A.

1. Ñôîðìóëèðóéòå îïðåäåëåíèÿ lim
n→+∞

an = ±∞ è ∞.

2. Äîêàæèòå, ÷òî lim
n→+∞

b+ bq+ . . .+ bqn−1 = b
1−q ïðè |q| < 1.

3. Äîêàæèòå, ÷òî ñõîäÿùàÿñÿ ïîñëåäîâàòåëüíîñòü îãðàíè÷å-
íà è ÷òî ó ëþáîé îãðàíè÷åííîé ïîñëåäîâàòåëüíîñòè åñòü
ñõîäÿùàÿñÿ ïîäïîñëåäîâàòåëüíîñòü.

4. Äîêàæèòå, ñõîäèìîñòü ïîñëåäîâàòåëüíîñòè (an) ⊂ R, òà-
êîé ÷òî ∀ ε > 0 ∃N : |an − am| < ε ∀m,n ⩾ N .

5. Âû÷èñëèòå ñëåäóþùèå ïðåäåëû, ñ÷èòàÿ, ÷òî ôèêñèðîâàíî
íåêîòîðîå ÷èñëî a ∈ (1,+∞):
(a) lim

n→+∞
1
an ; (b) lim

n→+∞
n
√
a; (c) lim

n→+∞
n
an ; (d) lim

n→+∞
an

n! .

6. Âû÷èñëèòå ïðåäåë lim
n→+∞

n
√
n.

7. Äîêàæèòå, ÷òî ïîñëåäîâàòåëüíîñòü (1 + 1
n )

n ñõîäèòñÿ.
8. Âû÷èñëèòå ñëåäóþùèå ïðåäåëû:

(a) lim
n→+∞

n2+1
n3−20 ; (b) lim

n→+∞
3n2+5n+4n

n+5n+2·3n ;

(c) lim
n→+∞

(
√
n+ 2025−

√
n); (d) lim

n→+∞
(
√
n2 + 2025n− n);

(e) lim
n→+∞

(1− 1
n )

n; (f) lim
n→+∞

( n
n+3 )

n; (g) lim
n→+∞

( 3
n+n
3n )

3n

2n−1 .

9. Äîêàæèòå, ÷òî ïîñëåäîâàòåëüíîñòè (xn), çàäàííûå ñëåäó-
þùèìè ðåêóððåíòíûìè ñîîòíîøåíèÿìè ñõîäÿòñÿ è íàéäè-
òå èõ ïðåäåëû

(a) x1 = 1
2 , xn+1 = 1

2 +
x2
n

2 ; (b) x1 = 1, xn+1 = 1 + 1
xn
;

(c) x1 =
√
3, xn+1 =

√
3 + xn.

10. Ïîñëåäîâàòåëüíîñòè an = xn + yn è bn = xn · yn ñõîäÿòñÿ.
Îáÿçàòåëüíî ëè (xn) è (yn) òîæå ñõîäÿòñÿ?

11. Îáÿçàòåëüíî ëè ñõîäèòñÿ ïîñëåäîâàòåëüíîñòü (xn), òàêàÿ
÷òî (a) lim

n→∞
xn+1 − xn = 0; (b) lim

n→∞
xn − 2xn+1 = 0?


