
Derivace
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Značeńı

Prvńı derivace funkce f (x)

f ′(x)

ḟ (x)

df

dx
(x)

Neplést s a ∈ R, nap̌r a = 3

f ′(a)

ḟ (a)

df

dx
(a)

Derivace vyš̌śıch řádů

f ′′(x), f IV (x)
...
f (x)

d5f

dx5
(x)

f (10)(x)
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Definice derivace

lim
h→0

f (x + h)− f (x)

h
= pokud limita existuje = f ′(x),
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Kdy derivace neńı definovaná

Ve
”
hrotech“ funkce
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Význam prvńı derivace

Hodnota derivace funkce v bodě reprezentuje rychlost změny
hodnoty v bodě.

Zkráceně monotonost funkce:

f ′(a) > 0, funkce je v bodě a rostoućı
f ′(a) < 0, funkce je v bodě a klesaj́ıćı
f ′(a) = 0, bod a je stacionárńım bodem funkce

f ′(a) je směrnićı tečny funkce v bodě a

Směrnicový zápis p̌ŕımky

y = kx + q

Zápis tečny k funkci f

y = f ′(a) · (x − a) + f (a)
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Derivačńı vzorce

(C )′ = 0 (arcsin (x))′ =
1√

1− x2

(xn)′ = n · xn−1 (arccos (x))′ = − 1√
1− x2

(ex)′ = ex (arctg (x))′ =
1

1 + x2

(ax)′ = ax · ln (a) (arccotg (x))′ = − 1

1 + x2

(ln (x))′ =
1

x
(cotg (x))′ = − 1

sin2 (x)

(loga (x))′ =
1

x · ln (a)
(tg (x))′ =

1

cos2 (x)

(sin (x))′ = cos (x) (cos (x))′ = −sin (x)
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Derivačńı pravidla

(C · f )′ = C · f ′

(f + g)′ = f ′ + g ′

(f − g)′ = f ′ − g ′

(f · g)′ = f ′ · g + f · g ′(
f

g

)′
=

f ′ · g − f · g ′

g2

(f (g))′ = f ′ (g) · g ′
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Řešené p̌ŕıklady - součet a součin

Součet (
sin (x) + 5x6

)′
=

Součin

(log3 (x) · sin (x))′ =
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Řešené p̌ŕıklady - součet a součin

Součet (
sin (x) + 5x6

)′
= (sin (x))′ +

(
5x6
)′

=

Součin

(log3 (x) · sin (x))′ =
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Řešené p̌ŕıklady - součet a součin

Součet(
sin (x) + 5x6

)′
= (sin (x))′ +

(
5x6
)′
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Řešené p̌ŕıklady - součet a součin

Součet(
sin (x) + 5x6

)′
= (sin (x))′ +

(
5x6
)′

= cos (x) + 5 · 6x5

Součin

(log3 (x) · sin (x))′ = (log3 (x))′ · sin (x) + log3 (x) · (sin (x))′ =
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Řešené p̌ŕıklady - součet a součin

Součet(
sin (x) + 5x6

)′
= (sin (x))′ +

(
5x6
)′

= cos (x) + 5 · 6x5

Součin

(log3 (x) · sin (x))′ = (log3 (x))′ · sin (x) + log3 (x) · (sin (x))′ =

=
1

x · ln (3)
sin (x) + log3 (x) · cos (x)
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Něrešené p̌ŕıklady - součet a součin

Př. 1:
(
3 · ex + 5x3 − 2x · ln(x)

)′
=

3ex + 15x2 − 2ln(x)− 2x · 1

x

Př. 2:
(
sin(x) · (x−2 + 3x + 2)

)′
=

cos(x) · (x−2 + 3x + 2) + sin(x) · (−2x−3 + 3)

Př. 3:
(
sin(x) · x · ex − 3x2 · ln(x)

)′
=

cos(x) · x · ex + sin(x) · (ex + x · ex)− 6x · ln(x)− 3x2 · 1

x
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Př. 2:
(
sin(x) · (x−2 + 3x + 2)

)′
=

cos(x) · (x−2 + 3x + 2) + sin(x) · (−2x−3 + 3)
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Řešené p̌ŕıklady - pod́ıl

Pod́ıl

2x3 − 2

x4 + 2x + 3
=

(2x3 − 2)′ · (x4 + 2x + 3)− (2x3 − 2) · (x4 + 2x + 3)′

(x4 + 2x + 3)2

=
(6x2) · (x4 + 2x + 3)− (2x3 − 2) · (4x3 + 2)

(x4 + 2x + 3)2

Složená funkce(
arctg(3x2 + 2)

)′
=

1

1 + (3x2 + 2)2
· (3x2 + 2)′ =

=
1

1 + (3x2 + 2)2
· 6x
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Řešené p̌ŕıklady - pod́ıl

Pod́ıl

2x3 − 2

x4 + 2x + 3
=

(2x3 − 2)′ · (x4 + 2x + 3)− (2x3 − 2) · (x4 + 2x + 3)′

(x4 + 2x + 3)2

=
(6x2) · (x4 + 2x + 3)− (2x3 − 2) · (4x3 + 2)

(x4 + 2x + 3)2
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Řešené p̌ŕıklady - složená funkce

Složená funkce(
arctg

(
x3e3x3

))′
=

1

1 +
(
x3e3x3

)2
·
(
x3e3x3

)′
=

=
1

1 +
(
x3e3x3

)2
·
((

x3
)′ · e3x3

+ x3 ·
(
e3x3

)′)
=

=
1

1 +
(
x3e3x3

)2
·
(

3x2 · e3x3
+ x3 · e3x3 ·

(
3x3
)′)

=

=
1

1 +
(
x3e3x3

)2
·
(

3x2 · e3x3
+ x3 · e3x3 ·

(
3 · 3x2

))
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Něrešené p̌ŕıklady - pod́ıl a složená funkce

Př. 1: (e−x
2
)′ =

e−x
2 · (−2x)

Př. 2:
(

sin(x)
cos(x)

)′
=

cos(x) · cos(x)− sin(x) · (− sin(x))

(cos(x))2

Př. 3:

(
arctg

(
eπ

5
+ 7

√
log 5

6

(
10e − π

7
e

)
π

e√1+ln3+πe+23

))′
=

0
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Něrešené p̌ŕıklady - pod́ıl a složená funkce
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Př. 2:
(

sin(x)
cos(x)

)′
=

cos(x) · cos(x)− sin(x) · (− sin(x))

(cos(x))2

Př. 3:

(
arctg

(
eπ

5
+ 7

√
log 5

6

(
10e − π

7
e

)
π

e√1+ln3+πe+23

))′
=

0
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Derivace vyš̌śıch řádů - význam

Konvexnost a konkávnost funkce

f ′′(a) > 0, funkce je v bodě a konvexńı
f ′′(a) < 0, funkce je v bodě a konkávńı
f ′′(a) = 0, bod a je inflexńım bodem funkce
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