
Êîíòðîëüíàÿ ðàáîòà �1 ïî

ìàòåìàòè÷åñêîìó àíàëèçó äëÿ ñòóäåíòîâ

ô-òà ÊÍèÈÒ, 1-ûé ñåìåñòð

Âû÷èñëèòü ïðåäåëû
Çàäàíèå 1

1) lim
n→∞

(n+ 5)3 − n(n+ 7)2

n2
; 2) lim

n→∞

(
n2 + 1

2n+ 1
− 3n2 + 1

6n+ 1

)
;

3) lim
n→∞

(n+ 1)4 − (n− 1)4

(n2 + 1)2 − (n2 − 1)2
; 4)

(n2 + 3n+ 4)3 − (n2 + 3n− 4)3

(n2 + 5n+ 6)3 − (n2 + 5n− 6)3
;

5) lim
n→∞

(
n2

n+ 1
− n3

n2 + 1

)
;

Çàäàíèå 2

1) lim
n→∞

√
n2 + 1 +

√
n

3
√
n3 + n+ n

; 2) lim
n→∞

(
√
n2 + n−

√
n2 − n);

3) lim
n→∞

3
√
n− 3
√
n+ 1

4
√
n+ 1− 4

√
n
; 4) lim

n→∞

n sinn!

n
√
n+
√
n+ 1

; 5) lim
n→∞

2n+2 + 3n+3

2n + 3n
;

Çàäàíèå 3

1) lim
x→0

(1 + x)3 − (1 + 3x+ 3x2)

x4 + x3
; 2) lim

x→1

(
3

1− x3
+

1

x− 1

)
;

3) lim
x→4

√
1 + 2x− 3√
x− 2

; 4) lim
x→−8

√
1− x− 3

2 + 3
√
x

; 5) lim
x→+∞

5
√
x+ 4
√
x+ 3
√
x

3
√
2x+ 1

;

1



Çàäàíèå 4

1) lim
x→0

sinx

sin 6x− sin 7x
; 2) lim

x→0

cos 3x3 − 1

sin6 2x
; 3) lim

x→π

sinx

π2 − x2
;

4) lim
x→∞

x2
(
cos

1

x
− cos

3

x

)
; 5) lim

x→π/2

(
π

cosx
− 2x tg x

)
.

Çàäàíèå 5

1) lim
x→∞

x2 ln cos
π

x
; 2) lim

x→0

ln cos 5x

ln cos 4x
; 3) lim

x→0

ex
2 − 1√

1 + sin x2 − 1
;

4) lim
x→0

(ln(e+ x))ctg x; 5) lim
x→0

(
√
1 + x− x)1/x

Çàäàíèå 6

1. Äîêàæèòå, ÷òî åñëè lim
n→∞

xn = +∞(−∞), òî ïîñëåäîâàòåëüíîñòü

(xn) äîñòèãàåò ñâîåé íèæíåé (âåðõíåé) ãðàíè.

2. Äîêàçàòü, ÷òî ñõîäÿùàÿñÿ ïîñëåäîâàòåëüíîñòü äîñòèãàåò õîòÿ áû
îäíîé èç ñâîèõ ãðàíåé - âåðõíåé èëè íèæíåé.

3. Ó ïîñëåäîâàòåëüíîñòè (xn) ïîäïîñëåäîâàòåëüíîñòè (x2k), (x2k−1) è (x3k)
ñõîäÿòñÿ. Äîêàçàòü, ÷òî ñõîäèòñÿ è ñàìà ïîñëåäîâàòåëüíîñòü.

4. Ïðèâåñòè ïðèìåð íåïðåðûâíîé ôóíêöèè, êîòîðàÿ ïðèíèìàåò çíà-
÷åíèÿ, ðàâíûå 1 è 3, íî íå ïðèíèìàåò çíà÷åíèÿ 2.
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