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Ïðåäèñëîâèå

Â êàæäîì èç ñåìè çàäàíèè íàñòîÿùåé ðàáîòû èìååòñÿ 10 âàðèàíòîâ, èç êîòîðûõ äëÿ âûïîë-

íåíèÿ çàäàíèÿ íàäî âçÿòü îäèí âàðèàíò � òîò, íîìåð êîòîðîãî ñîâïàäàåò ñ ïîñëåäíåé öèôðîé â

íîìåðå çà÷åòêè èëè, ÷òî òî æå ñàìîå, ñòóäåí÷åñêîãî áèëåòà. Íàïðèìåð, íîìåð 452�13 îçíà÷àåò

âòîðîé âàðèàíò.

Äëÿ óñïåøíîãî âûïîëíåíèÿ êîíòðîëüíîé ðàáîòû ðåêîìåíäóåòñÿ èñïîëüçîâàòü ñîîòâåòñòâóþ-

ùåå ó÷åáíîå ïîñîáèå, ïîäãîòîâëåííîå äëÿ íàøèõ ñòóäåíòîâ è ðàçìåùåííîå íà îôèöèàëüíîì ñàéòå

èíñòèòóòà.



1. ßâëÿåòñÿ ëè ôóíêöèÿ ÷åòíîé? íå÷åòíîé?

1 y = |x| cos x− xtg x, y = x2+sin x
2ctg x , y = x2 − 2x + |x|

2 y = ctg x+x5

sin2 x
, y = cos x sinx + x2, y = (x + sinx)8

3 y = 4
x6 − 2ctgx

3 , y = tg x−2|x| sin x
x5 , y = tg 2x sin 5x− 2 cos x

2

4 y = x2 sin 2
3x + 1

x , y = 4x− 2 cos
(
3x− 2π

3

)
, y = −xctgx

2 + 4 sinx2

5 y = | sinx| sinx2 − x3, y = ctg 2
3
x−x2 sin 4x

cos 5
6
x

, y = x5tg(−3x) + x8

6 y = sin 2xtg3x−cos 4x
x2−2|x|+3

, y = 2 sin x
3 − x3 cos(−4x), y = ctg|x| − 2x cos x

7 y = ctg
(
|x| − π

6

)
+ cos 2x

x2 , y = 2tg 3x + 5 sec x
2 , y = x cos x−2ctg 2

5
x

x3−sin x3

2

8 y = 2
5 cos(−x) + x2 sin x

4 , y = x|x|−cos x sin 2x

tg 3
2
x−ctg(−x)

, y = 4 cosec x− x|x| cos 5x

9 y = tgx
5 cos(−x) + 2

x3 , y = |x| sin |x| − x2ctg 2
3x, y = cos2 x−x4+ 2

3
sin x2

2
|x| sin 2x−tg(−x)

0 y = 2
5 cos(−x)− x2ctg 3

x , y = 3x2+tg xx sin 2x

tg 3
2
x−ctg(−x)

, y = 4 sec x + x
2

2. Âû÷èñëèòå ïåðèîä ôóíêöèè.

1 y = −4 sin 3x, y = ctg 3
4x, y = cos x− 5 sin 4x

2 y = 1
3 tg 3x, y = cos 0, 5x, y = 2 sin 4x + tg x

3 y = 1
2ctg 1

3x, y = sin 6x, y = tg x− cos 4x

4 y = 2 cos 1
4x, y = 2− ctg 8x, y = 3 cos x + sin 1

3x

5 y = −4tg 4x, y = 2− 3 cos 2x, y = 4 sin x + 1
4 cos 1

8x

6 y = 5tg 4x, y = π + sin 3
4x, y = 2 sin 0, 25x + cos 2x

7 y = 6ctg 8x, y = 3 sin 3
2x, y = 2tg4x− 2 cos x

8 y = sin 2
3x− 3

4 , y = ctg 3x, y = 2 sin x− 4 cos 1
4x

9 y = 2π − cos 0, 75x, y = tg 4x, y = ctg 1
2x + sin 2x

0 y = 3
4tg 2x, y = sin 0, 1x, y = 2 cos 3x− ctg 1

2x

3. Âû÷èñëèòå ïðåäåëû

1 lim
x→∞

(
2− 1

x + 4
x2

)
, lim
x→2

x2−4
x−2 , lim

x→∞

(
1 + 2

x

)x

2 lim
x→∞

x3−2x2+4x+3
5x2−2x+7

, lim
x→0

sin 4x
3x , lim

x→−2

x3+3x2+2x
x2−x−6

3 lim
x→∞

x2+x−1
2x+5 , lim

x→∞

(
1 + 1

x

)x+5
, lim
x→2

x2+5x+6
x2−12x+20

4 lim
x→−2

x3+4x2+4x
(x+2)(x−3) , lim

x→∞
3x2−2x−1

x3+4
, lim
x→∞

(
1− 1

x

)x

5 lim
x→2

x−2√
2+x

, lim
x→0

2 sin 1
2
x

5x , lim
x→∞

x3−2x2+7x−9
2x2−5x+6

6 lim
x→−∞

x4−2x+6
x3+7x2−1

, lim
x→∞

(
1 + 2

x

)2x
, lim
x→4

x2−16
x3−64

7 lim
x→+∞

x2−2x+6
5x3+6x2+11

, lim
x→−1

x3+1
x2−1

, lim
x→0

sin 4x
sin 10x

8 lim
x→1

x3−6x+5
x2+x−2

, lim
x→∞

(
x−1
x+1

)x
, lim
x→+∞

2x−3√
x−2

9 lim
x→π

sin 7x
sin 4x , lim

x→1

x3−x2−x+1
x6−x3+x2−x

, lim
x→3

x2−5x+6
x2−9

0 lim
x→1

x2−1
x2−3x+2

, lim
x→+∞

2
√

x−1
3x2+2

, lim
x→∞

(
1 + 1

x

)−2x+1



4. Íàéòè íàêëîííûå (âîçìîæíî, ãîðèçîíòàëüíûå) àñèìïòîòû ôóíêöèè.

1 y = x2+1
1+x

2 y = x + e−x

3 y = x3

2(x+1)2

4 y = e−2x sinx

5 y = e−x sin 2x + x

6 y = x ln
(
e + 1

x

)
7 y = xe

1
x2

8 y = xe
2
x + 1

9 y = xex

0 y = 1
x2−4x+5

5. Ïðîäèôôåðåíöèðóéòå ôóíêöèþ.

1 y = sin 3x− 2
√

x7 + 3
x9 , y = cos2 1

3x, y = x−1
x4−2

, y = xctg x

2 y = 2 cos
(
4− 1

2x
)
, y = 3−2x

x3+1
, y =

√
x sinx, y = ex2+1 + 2

x7

3 y = ex lnx, y = 3− 2 5
√

x2 − 4
x , y = ctg

√
x, y = x sinx, y = x4

x2−3x+6

4 y = − 5
x8 − 4 6

√
x7 + 4x18, y = ex cos 2x, y = 1+2x−x2

x+1 , y = ln(3x− 1)2

5 y = 3 sin 1
6x + 3

√
x4 − 8, y = x2 lnx, y = x4−2x

x+3 , y = sin2(3x− 1)
6 y = −1

6x2 − 8
x9 + 2 5

√
x3, y = sinx · lnx, y = 2x−3x2

4+x2 , y = tg(x2 − 1)2

7 y = x−3x4

2x3+x
, y = ln

√
x2 + 1, y = 4

x2 − 2x5 + 3
√

x8, y = x cos x

8 y = 3x7 − 2
x5 + 1

4

√
x3 + 1√

x4
, y = 1

2esin x, y = 2x−4
x3−3x2 , y = xtg x

9 y = 7
x3 − 4

3√
x2

+ 4x3, y = 5x−3x2

3x3+x
, y = 1

x sinx, y = ln(1−
√

x)

0 y =
√

x7 − 2
x8 + 4

6√
x5

, y = x2 lnx, y = 1+x2−8x
x3+2

, y =
√

x− 2x3

6. Ñîñòàâüòå óðàâíåíèå êàñàòåëüíîé ê ãðàôèêó ôóíêöèè, êîòîðàÿ a) ïðîõîäèò ÷åðåç òî÷êó ñ àáñ-

öèññîé x0; b) ïàðàëëåëüíà ïðÿìîé y1; ñ) îáðàçóåò ñ ïîëîæèòåëüíûì íàïðàâëåíèåì îñè óãîë α;
d) ïàðàëëåëüíà îñè àáñöèññ.

1 y = 2x3 − x, x0 = 1, y1 = 11x + 4, α = 3π
4

2 y = x2 − 4x, x0 = 3, y1 = 8x− 15, α = 3π
4

3 y = x2 + 2x + 9, x0 = 4, y1 = −6x + 2
3 , α = 3π

4

4 y = x
(
x2 + 1

)
, x0 = −2, y1 = 76x− 7, α = π

4

5 y = x2(1 + x), x0 = −3, y1 = 5x− 4, α = π
4

6 y = −3x2 + x + 8, x0 = −4, y1 = 19x− 7, α = 3π
4

7 y = x− 5
√

x + 4, x0 = 9, y1 = 49
2 x + 3, α = π

4

8 y = x4 − 2x, x0 = 4, y1 = 30x + 13, α = π
4

9 y = x− 3x4, x0 = −2, y1 = 13x− 2, α = π
4

0 y = 6x3 − 2x + 1, x0 = 2, y1 = 16x + 9, α = 3π
4

7. Íàéòè ïðèáëèæåííîå çíà÷åíèå ÷èñëà äâóìÿ ñïîñîáàìè: a) èñïîëüçóÿ ôîðìóëó y(x0 + ∆x) ≈
y′(x0)∆x + y(x0) è b) ïðèìåíÿÿ íåñêîëüêî ÷ëåíîâ ôîðìóëû Òåéëîðà.

1 2, 095

2
√

49, 1
3 cos 0, 05
4 tg 0.18
5 1, 926

6
√

24, 96
7 99, 972

8 3
√

8, 02
9 15, 991,5

0 4
√

64, 04


