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20-å çàíÿòèå. Êàñàòåëüíûå.

Ïðîèçâîäíûå âûñøèõ ïîðÿäêîâ

Ïîâòîðåíèå (ãåîìåòðè÷åñêèé ñìûñë ïðîèçâîäíîé)

1060 (èç ÄÇ) Ïîä êàêèì óãëîì êðèâàÿ y = ln x ïåðåñåêàåò îñü Ox?

1062 (èç ÄÇ) Ïîä êàêèìè óãëàìè ïåðåñåêàþòñÿ êðèâûå y = sin x è
y = cos x?

Íàïèñàòü óðàâíåíèÿ êàñàòåëüíûõ ê ãðàôèêàì ñëåäóþùèõ ôóíêöèé â
óêàçàííûõ òî÷êàõ:

α f(x) = ex, x0 = 0; β f(x) = ln x, x0 = 1;

γ f(x) = cos x, x0 =
π

3
; δ f(x) = arctg

x

4
, x0 = 1.

ε Íàéòè óãîë ìåæäó êðèâûìè y = tg x è y = ctg x â òî÷êå ïåðåñå÷åíèÿ,
ïðèíàäëåæàùåé èíòåðâàëó (0, π/2).

1064à Îïðåäåëèòü óãîë ìåæäó ëåâîé è ïðàâîé êàñàòåëüíûìè ê êðèâîé:

y =
√

1− e−a2x2 â òî÷êå x = 0.

Ïðîèçâîäíûå âûñøèõ ïîðÿäêîâ

Íàéòè y′′ äëÿ ñëåäóþùèõ ôóíêöèé:

1111 y = x
√

1 + x2. 1113 y = e−x2

. 1115 y = (1 + x2) arctg x.

Íàéòè y′′ (u è v � äâàæäû äèôôåðåíöèðóåìûå ôóíêöèè):

1121 y = u2. 1122 y = ln
u

v
.

ζ Íàéòè y(5) äëÿ y = sin x · sin 3x.

η Íàéòè y(n) äëÿ y = xp, ãäå p ∈ Z, p > 0.

θ Ïóñòü y = 3(x2 − x + 7)3. Íàéòè y(8) è y(9).

ι Íàéòè y(n) äëÿ y = xp, ãäå p 6= 0, 1, 2, . . .

Íàéòè y(n):

κ y = ax; λ y = sin x; µ y = ch x;

ν y = ln(1 + x); ξ y =
x

1− x
; o y =

√
1− x.



Äîìàøíåå çàäàíèå � 20

Ìàòåì. àíàëèç, ìåõ.-ìàò., 1-é ñåìåñòð

Êàñàòåëüíàÿ ê ãðàôèêó

Âûÿñíèòü, ïîä êàêèìè óãëàìè ãðàôèêè ñëåäóþùèõ ôóíêöèé ïåðåñåêàþò
îñü Ox, èçîáðàçèòü ýñêèçû ãðàôèêîâ:

α f(x) = tg x; β f(x) = x3; γ f(x) = x2 − x− 6.

δ Íàïèñàòü óðàâíåíèÿ êàñàòåëüíûõ ê ãðàôèêàì ñëåäóþùèõ ôóíêöèé
â óêàçàííûõ òî÷êàõ:

ε f(x) = 2x, x0 = 1; ζ f(x) = ln(1 + x), x0 = 0;

η f(x) = sin x, x0 =
5π

6
; θ f(x) = arccos

x

3
, x0 = 1.

1064á Îïðåäåëèòü óãîë ìåæäó ëåâîé è ïðàâîé êàñàòåëüíûìè ê êðèâîé

y = arcsin
2x

1 + x2 â òî÷êå x = 1.

Ïðîèçâîäíûå âûñøèõ ïîðÿäêîâ

Íàéòè y′′, åñëè:

1112 y =
x√

1− x2
. 1116 y =

arcsin x√
1− x2

. 1117 y = x ln x.

Íàéòè y′′ (u è v � äâàæäû äèôôåðåíöèðóåìûå ôóíêöèè):

1123 y =
√

u2 + v2, 1124 y = uv (u > 0).

ι Íàéòè y(n), åñëè y = (1 + x)p (p 6= 0, 1, 2, . . .).

Íàéòè y(n):

κ y = e−x; λ y = cos 3x; µ y = ln x;

ν y =
1

1− x2 ; ξ y =
1

(1− x)2 ; o y =
1√

1− x
.

Íàéòè ïðîèçâîäíûå óêàçàííîãî ïîðÿäêà:

1156 y = x(2x− 1)2(x + 3)3; íàéòè y(6) è y(7).

1157 y =
a

xm
; íàéòè y′′′. 1158 y =

√
x; íàéòè y(10).


