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��
� f(x) = x2 �
����
!�
 ������
 �������� ����	 x0 ��
� ����	 x1 = x0 +Δx ����� Δx = x1−x0 ���	 ��!����
x1 � x0� �������� �	
��
���� �
�
�
�
 �������*

f(x1) − f(x0)

x1 − x0
=

f(x0 + Δx) − f(x0)

Δx
.

�
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� ��
 f(x) = x2 ����
� ��!�����
 � ������� x0 �
����

(x0 + Δx)2 − x2
0

Δx
.
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 x1 � x0� �
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� � ���
��
�
 �
�� limΔx→0 ��� limx1→x0�
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�� x0 ���
����
 �
�� f ′(x0) 	� � �������� �
�	$�����
 ��
���

����
�� ��!��������+

f ′(x0) = lim
Δx→0

f(x0 + Δx) − f(x0)

Δx
.

,
�� ���
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� �������
 �������� #������ f(x) = x2 � ������� x0 = 1� -���
� ��!�����
 �
����

(1 + Δx)2 − 12

Δx
=

1 + 2Δx + (Δx)2 − 1

Δx
=

2Δx + (Δx)2

Δx
= 2 + Δx.
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f ′(1) = lim
Δx→0

(2 + Δx) = 2,

	�� �������
 #������ f(x) = x2 � ������� x0 = 1 �
���� 0 ��
�� f ′(1) = 2�
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 �
���� ����	��� x ∈ R ���
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��������� #������ f � ������� x� ( �
��
� ���
��
���� �������
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f ′(x) = lim
Δx→0

(x + Δx)2 − x2

Δx
= lim

Δx→0

x2 + 2xΔx + (Δ)2 − x2

Δx
= lim

Δx→0

2xΔx + (Δx)2

Δx
= lim

Δx→0
(2x + Δx) = 2x.
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 f ′(x) = 2x�
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f ′(x) =
df(x)

dx
= df(x)/dx = df/dx =

d

dx
f(x) = fx(x) = f (1)(x),
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 ��������� � ������� x0

f ′(x0) =
df(x)

dx

∣∣∣∣∣
x=x0

= fx(x0).
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f ′(x0) = tgα.
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F ′(x) = f(x).
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F ′(x) = lim
Δx→0

F (x + Δx) − F (x)

Δx
= lim

Δx→0

x2 + 2xΔx + (Δx)2 + C − x2 − C

Δx
= lim

Δx→0
(2x + Δx) = 2x.
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F (x) =
∫

dxf(x) =
∫

f(x)dx =
∫

fdx.
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f(x)dx,
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G(z) =
∫ z

a
f(x)dx.
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dG(z)

dz
= lim

Δz→0

G(z + Δz) − G(z)

Δz
= lim

Δz→0

pole zakreskowanego trapezu

Δz
= . . .

.��� �
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 � �����	��� 1
2
Δz(f(z)+f(z +Δz)� ( ��
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Δz → 0 �
�
 �
	�� limΔz
1
2
(f(z) + f(z + Δz) = f(z) 
 ��$� ���� �
�������
���� 	�
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. . . = lim
Δz→0

f(z)Δz

Δz
= f(z).
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 �
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 ���	 #������ ������	�� �� f(z) 
��
�� G(z) = F (z) 
 �� �
 	
� ����� ��
 z = b

∫ b

a
f(x)dx = F (b) + C.
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f(x)dx = 0,
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 b = a ���� ��� �
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�
 !
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 ∫ a

a
f(x)dx = F (a) + C,
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�
	�� F (a) + C = 0 ��
�� C = −F (a) � ��	
	������

∫ b

a
f(x)dx = F (b) − F (a).
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a
f(x)dx = F (x)|bx=a = F (x)|ba .
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�� 9� <
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 f(x) = 2x ��
 �	���� �
� �
��$	
�

F (x) = x2 + C�

∫ 1

0
2xdx = x2

∣∣∣1
0

= 1 − 0 = 1. &1'
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