
f I a
b k f (a) f (b) c

I f (c) = k

f f (a) f (b)

f [a; b] .

k f (a) f (b) c
[a; b] f (c) = k

f
[a; b]

f (a) f (b) < 0 f (x) = 0
[a; b]

9782340-019676.indd   79782340-019676.indd   7 18/07/2017   15:1718/07/2017   15:17



f(x) k x xn (n ∈ Z
∗)

√
x

1

x
ln (x) ex

f ′(x) 0 1 nxn−1 1

2
√
x

− 1

x2
1

x
ex

u+ v ku (k ∈ R) uv
1

u
eu

u

v

u′ + v′ ku′ u′v + uv′ − u′

u2
u′eu

u′v − uv′

v2

f a f ′ (a)
a.

a

y = f ′ (a) (x− a) + f (a)

f I

− x I f ′ (x) > 0 f
I

− x I f ′ (x) < 0 f
I

− x I f ′ (x) = 0 f I

f ′ I
f

I

f I x0
I

f x0 f ′ (x0) = 0
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f I x0
I f ′ x0 f

x0

� I

� I

� f I
f ′′ I

� f I
f ′′ I

� f

R

exey = ex+y
√
ex = e

x
2 (ex)n = exn (n ∈ Z)

ex

ey
= ex−y 1

ex
= e−x

⎧⎨
⎩ ex = y

x ∈ R

⇔
⎧⎨
⎩ x = (y)

y ∈ R
∗
+

ex = ey ⇔ x = y ex > ey ⇔ x > y

� R ( )′ =

� u I eu I (eu)′ = u′eu
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]0; +∞[

(xy) = (x) + (y)

(
x

y

)
= (x)− (y)

(
1

x

)
= − (x)

(xn) = n (x) (n ∈ Z)
√
x =

1

2
(x)

(a) = (b) ⇔ a = b (a) > (b) ⇔ a > b

� x ln′ (x) =
1

x
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f ]0; 1.5]

f(x) = 9x2 [1− 2 ln (x)] + 10.

f

f ′(x) = −36x ln (x) f ′

f ]0; 1.5]

f ′(x) ]0; 1.5]

f ]0; 1.5]

f ′′(x) = −36 ln (x) − 36 f ′′

f ]0; 1.5]

f
e−1
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F ]0; 1.5]

F (x) = 10x+ 5x3 − 6x3 ln (x) .

F f ]0; 1.5]ˆ 1,5

1
f(x) x

f
x
f(x)
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f [0; 8]

f(x) =
0.4

20e−x + 1
+ 0.4.

f ′(x) =
8e−x

(20e−x + 1)2

f ′(x) := 8 ∗ ê (−x)/(20 ∗ ê (−x) + 1)2

→ f ′(x) :
8 · e−x

400 (e−x)2 + 40e−x + 1

g(x) := [f ′(x)]

→ g(x) :=
160 (e−x)

2 − 8e−x

8000 (e−x)3 + 1200 (e−x)2 + 60e−x + 1

[g(x)]

→ 8e−x · 20e−x − 1

(20e−x + 1)3

f

f

x
f(x)
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