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AD = DB, ^AC = ^CB =
ϕ

2
, ∠AOC = ∠COB =

ϕ

2
.
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s = 2
√

2hr − h2 .

s = 2r sin
ϕ

2

C�b�C
s = 2r sin

n◦

2
.
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l = rϕ
C�b�C

l =
πr

180
n.
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r =
s2 + 4h2
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h = r −
√

r2 − s2

4
.

h = 2r sin2 ϕ

4

C�b�C
h = 2r sin2 n

◦

4
.

h = r
(

1− cos
ϕ

2

) C�b�C
h = r

(

1− cos
n◦

2

)

.

h =
1

2
s tg

ϕ

4

C�b�C
h =

1

2
s tg

n◦

4
.
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H�-

S =
1

2
r2ϕ± S

4AOB

C�b�C
S =

πr2

360
n± S

4AOB
,

R\A�"<)
'�@ > ½ − ¿`�
"
P?"
*
K\�O=�"�KWb�C
ϕ < π

C�b�C
n◦ < 180◦

� P?C�K �¡� ���W=�@�)
'�@ >
½ + ¿��
"
P?"
*
K\�O=�"�KWb�C

ϕ > π
C�b�C

n◦ > 180◦.

S =
lr − s(r − h)

2
.

S =
1

2
r2(ϕ− sinϕ)

C�b�C
S =

1

2
r2

( πn

180
− sinn◦

)

.

� 	�� � !#"�$ � !��	��
�� ��� ��� ��! � � ����! 
<� � � � ���	��
��
� � !§$ � 
 � !���! 
 ��$ � 

���]" � ! � � � � �
� 
�


¨�ªOu�¨�u¡^�7�5 � [D7�4
� �,��7��
ϕ,

534�2���5%6
7 � 7�[D74��7([?Y 8 032
a.��>BF
F
P
A�C?'�@ * '?F
Q1_�b�F�K3>BF�K3* CZK3* P?F
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F
P
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S
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y = a
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1 '�@�J?C?*�=�_?P?C |a| > 1
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"
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��"
'?C?QO�

�yKWb�C
a = − 1,

* F�_?P���H�@��
y = − 1

>�@
K
@ "
*
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Q&F
>?P?N��,G
'?F�K3* C�S�* F
J?>B"

P
3π
2

Ks>BF
F
P
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HhC
(0, −1).
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P?"�K3"
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Q1F
>?P?N���'?F�K3* C1K%_?F b�F���C?* "3b�� G

'?+�H '�@ _?P�@ S b�"
'?C?"�H�F�K3C
Ox.�OF
R\AD@�_?P?C

a = − 1
C�K3>BF�Hh+�HhCU�
N
A�NB*,NBR�b�+

ϕ =
3π

2
+ 2πk ∀k ∈ Z.

�(P?C |a| < 1
_?P���H�@��

y = a
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>?P?N���'?F�K3* �

S�A�S
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Pϕ

1

C
Pϕ
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F
P
A�C?'�@ * +�>BF
* F
P?+�L<P�@ S
'?+

a.
xy* P?F
C�H&A�S�@

O

P0

Pϕ
1

P π
2

Pϕ
2

P
3π
2

a > 1

a

a = 1

1

1

− 1

− 1

a

|a| < 1
a

a = −1
a

a < −1
a

y

x

S.TEU
V�� �

NBR�b�@
∠P0OPϕ

1
= ϕ1

C

∠P0OPϕ
2
=ϕ

2
.
�(P?C H
* F�H

sinϕ
1

= sinϕ
2

= a.xfb�"WA�F
S�@ * "3b��
'?F�=�"�KWb�C
|a|< 1,

* FZC�K3>BF�Hh+�HhC �
N�G
A�NB*,NBR�b�+

ϕ = ϕ
1

+ 2πk ∀k ∈ ZC
ϕ = ϕ2 + 2πk ∀k ∈ Z.

�(P?C
a = 1

_?P���H�@��
y = 1

>�@
K
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*
K\��"WA�C?'?C?J�G
'?F
Q F
>?P?N���'?F�K3* C S1* F
J?>B"
Pπ

2

K�>BF
F
P
A�C?'�@ *�@
HhC
(0, 1).

xy* P?F
C�H NBR
F b
P0OPπ

2

.

xfb�"WA�F
S�@ * "3b��
'?F�={"�KWG
b�C

a = 1,
* F C�K3>BF�Hh+�HhC

�
N
A�NB*�NBR�b�+

ϕ =
π

2
+ 2πk ∀k ∈ Z.
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&�F
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J?>?N KM>BF
F
P
A�C?'�@ *�@
HhC
(a, 0).:("
P?"
))H
* NM* F
J?>?N`_?P?F
S
F�A�C�H�_?P���HhN
&�=?_�@ P�@�b?b�"3b��
'?N
& F�K3CUF
P
A�C?'�@ *��

�(P?C |a| > 1
_?P���H�@��

x = a
'?"f_?"
P?"�K3"
J?"
*T"WA�C?'?C?J?'?N
& F
>?P?N���'?F�K3* ���

1 '�@�J?C?*�=�_?P?C |a| > 1
)�@�AD@�J�@�'?"%C�Hh"
"
*,P?"
��"
'?C?QO�

�yKWb�C
a =−1,

* F(_?P���H�@��
x =−1

>�@
K
@ "
*
K\�<"WA�C?'?C?J?'?F
Q�F
>?P?N���'?F�KWG
* C&S,* F
J?>B"

Pπ

K�>BF
F
P
A�C?'�@ *�@
HhC
(− 1, 0).

xy* P?F
C�H�NBR
F b
P0OPπ ,
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'?C��Z"WA�C?'?C?J?'?F
Q¾F
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a = − 1,

C�K3>BF�Hh+�HhCU�
N
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ϕ = π + 2πk ∀k ∈ Z.
�(P?C |a| < 1

_?P���H�@��
y = a
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P?"�K3"
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Pϕ
1

C
Pϕ

2
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@ ��K3$?C�K
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P?+�L&P�@ S
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a.
xy* P?F
C�H�A�S�@

NBR�b�@
∠P0OPϕ

1
= ϕ

1

C
∠P0OPϕ

2
= ϕ

2
.
�(P?C:H
* F�H

cosϕ
1

= cosϕ
2
=a.

O
P0

Pϕ
1

Pπ

Pϕ
2

1

−1

a
>

1

a

a
=

1

1a

|a
|
<

1

a

a
=

−
1

−1 a

a
<

−
1

a

y

x
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* F�C�K3>BF�Hh+�HhC��
N�G
A�NB*�NBR�b�+

ϕ = ϕ
1

+ 2πk ∀k ∈ ZC

ϕ = ϕ
2

+ 2πk ∀k ∈ Z.
�(P?C

a = 1
_?P���H�@��

x = 1
>�@
K
@ "
*
K\�&"WA�C?'?C?J�G

'?F
Q F
>?P?N���'?F�K3* C�S¾* F
J�G
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P0
K�>BF
F
PBA�C?'�@ *�@�G

HhC
(1, 0).

xfb�"WA�F
S�@ * "3b�� G
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a = 1,
* F�C�K3>BF G
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N
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ϕ = 2πk ∀k ∈ Z.
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&�F
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x = 1)
F
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M
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F
P
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HhC
(1, a).
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F
P
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Pϕ
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∠P0OPϕ
1

= ϕ
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C
∠P0OPϕ
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= ϕ
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* F
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P?"�K3"
J?"
'?C���"WA�C?'?C?J?'?F
Q F
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F�K3C

Ox.
�(P?C�H
* F�H

tgϕ
1

= tgϕ
2
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N
A�NB*�NBR�b�+

ϕ = ϕ
1

+ πk ∀k ∈ Z.
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N
A�NB*,NBR�b�+

ϕ =
π

2
+ 2πk ∀k ∈ Z.

¨�ªOuwªOu¡^�7�5 � [D7 � � 0��,��7��
ϕ,

5
036�Y�2�5%6
7 � 7�[D74��7([?Y 8 032
a.��>BF
F
P
A�C?'�@ * '?F
Q1_�b�F�K3>BF�K3* CZK3* P?F
C�H�� P?C�K �D� 	B��"WA�C?'?C?J?'?N
&�F
>?P?N��,G

'?F�K3* �¥C�'�@¾F�K3C�@ ��K3$?C�K
KMF
* >�b�@�A�+TS�@ "�H�* F
J?>?N KM>BF
F
P
A�C?'�@ *�@
HhC
(a, 0).:("
P?"
))H
* NM* F
J?>?N`_?P?F
S
F�A�C�H�>�@
K
@ * "3b��
'?N
& >&"WA�C?'?C?J?'?F
Q&F
>?P?N���'?F�K3* CO�

�(P?C |a| > 1
HhF���'?F&_?F�K3* P?F
C?* �`A�S
",>�@
K
@ * "3b��
'?+T"
=D>BF
* F
P?+T"�>�@
K
@�G

&c*
K\��F
>?P?N���'?F�K3* C�S�A�S
N�L<* F
J?>�@�L
Pϕ

1

C
Pϕ

2
.
xy* P?F
C�H

∠P0OPϕ
1
= ϕ1

C

∠P0OPϕ
2
= ϕ

2
,
R\A�"

P0 �
* F
J?>�@�_?"
P?"�K3"
J?"
'?C���"WA�C?'?C?J?'?F
Q�F
>?P?N���'?F�K3* C

K�_?F b�F���C?* "3b��
'?+�H�'�@ _?P�@ S b�"
'?C?"�H�F�K3C
Ox.

�(P?C?J?"�H
secϕ1= secϕ2= a.

xfb�"WA�F
S�@ * "3b��
'?F�=B"�KWb�C |a| > 1,
* F,C�K3>BF�Hh+�HhC&�
N
A�NB*,NBR�b�+
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ϕ = ϕ
1

+ 2πk ∀k ∈ ZC

ϕ = ϕ
2

+ 2πk ∀k ∈ Z.

�yKWb�C
a = −1,

* F�>�@
K
@ * "3b��
'?F
Q��?S b?�?"
*
K\�(_?P���H�@��
x = −1,

>BF
* F
P�@��
>�@
K
@ "
*
K\�`"WA�C?'?C?J?'?F
QUF
>?P?N���'?F�K3* CUS,* F
J?>B"

Pπ.
xy* P?F
C�H�NBR
F b

P0OPπ .�OF
R\AD@�_?P?C
a = − 1

C�K3>BF�Hh+�HhCU�
N
A�NB*,NBR�b�+

ϕ = π + 2πk ∀k ∈ Z.
�(P?C |a| < 1

_?F�K3* P?F
C?* �1>�@
K
@ * "3b��
'?N
& > "WA�C?'?C?J?'?F
Q F
>?P?N���'?F�K3* C
'?"
S
F
)�HhF���'?F��

xfb�"WA�F
S�@ * "3b��
'?F�=B"�KWb�C |a| < 1,
* F,)�@�AD@�J�@�P?"
��"
'?C?Q&'?"%C�Hh"
"
*��

�yKWb�C
a = 1,

* F1>�@
K
@ * "3b��
'?F
Q¾�?S b?�?"
*
K\�¥_?P���H�@��
x = 1,

>BF
* F
P�@��
>�@
K
@ "
*
K\�,"WA�C?'?C?J?'?F
Q�F
>?P?N���'?F�K3* C�S<* F
J?>B"

P0
KT>BF
F
P
A�C?'�@ *�@
HhC

(1, 0).�OF
R\AD@�_?P?C
a = 1

C�K3>BF�Hh+�HhC&�
N
A�NB*,NBR�b�+

ϕ = 2πk ∀k ∈ Z.
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536
7�0 � 7�� ��0
5 � 8�7�-

sin2 x+ cos2 x = 1 ∀x ∈ R.

tgx =
sinx

cosx
∀x ∈

(

− π

2
+ πn;

π

2
+ πn

)

, ∀n ∈ Z.

ctg x =
cosx

sinx
∀x ∈ (πn;π(n + 1)), ∀n ∈ Z.

secx =
1

cosx
∀x ∈

(

− π

2
+ πn;

π

2
+ πn

)

, ∀n ∈ Z.

cosecx = cscx =
1

sinx
∀x ∈ (πn;π(n+ 1)), ∀n ∈ Z.

ctg x =
1

tg x
∀x ∈

(π

2
n;
π

2
(n+ 1)

)

, ∀n ∈ Z.
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1 + tg2 x = sec2 x ∀x ∈
(

− π

2
+ πn;

π

2
+ πn

)

, ∀n ∈ Z.

1 + ctg2 x = cosec2 x ∀x ∈ (πn;π(n+ 1)), ∀n ∈ Z.

� ����� � � ���	��
 � $ � 
 � !���! 
 ��$ � 

���]" � 
 ' � � � �
� 
��
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0 6 x 6

π

2
�(P?C?� b�C���"
'?'?+T"()
'�@�J?"
'?C��O-

√
2 ≈ 1,4142;

√
3 ≈ 1,7322;

√
2

2
≈ 0,7071;

√
3

2
≈ 0,8660;

√
3

3
≈ 0,5774;

2
√

3

3
≈ 1,1547.

��Y�����4�9�Y��
1 '�@�J?"
'?C��

x� R
P�@�A�N�KWG � P�@�G
'?F�H C?)�Hh"3G A�C�@�G

sinx cosx tg x ctg x secx cosecxP?"
'?C?C '�@�L
'?"<K3N�G '?"<K3N�G

0◦
� � � � ��"�K3*�G � ��"�K3*�G

S
N
"
* S
N
"
*

30◦
π

6

1

2

√
3

2

√
3

3

√
3

2
√

3

3

�

45◦
π

4

√
2

2

√
2

2
1 1

√
2

√
2

60◦
π

3

√
3

2

1

2

√
3

√
3

3

� 2
√

3

3'?"<K3N�G '?"%K3N�G

90◦
π

2

� � ��"�K3*�G � ��"�K3*�G �
S
N
"
* S
N
"
*
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− x
π

2
− x

π

2
+ x π − x π + x

3π

2
− x

3π

2
+ x

sin − sinx cosx cosx sinx − sinx − cosx − cosx

cos cosx sinx − sinx − cosx − cosx − sinx sinx

tg − tgx ctgx − ctg x − tgx tg x ctg x − ctg x

ctg − ctg x tg x − tg x − ctg x ctg x tgx − tgx

sec secx cscx − cscx − secx − secx − cscx cscx

csc − cscx secx secx cscx − cscx − secx − secx

1 A�"�K3��S�Hh"�K3* F(F
�
F
)
'�@�J?"
'?C�� ½ ´ ",��% ´ ¿c>BF�K3"
>�@ '�K
@�C�K3_?F b��
)
F
S�@ '?FcP?"WA�>BF
S�K3* P?"
J�@�&c��"
"�K\�MF
�
F
)
'�@�J?"
'?C?" ½ ´ � ´ ¿��

sin(x+ πn) = (−1)n · sinx ∀x ∈ R, ∀n ∈ Z.

cos(x+ πn) = (−1)n · cosx ∀x ∈ R, ∀n ∈ Z.

tg(x+ πn) = tgx ∀n ∈ Z

_?P?CUb�&c�
F�H A�"
Q�K3* S
C?* "3b��
'?F�H
x 6= π

2
+ πk ∀k ∈ Z.

ctg(x+ πn) = ctgx ∀n ∈ Z

_?P?CUb�&c�
F�H A�"
Q�K3* S
C?* "3b��
'?F�H
x 6= πk ∀k ∈ Z.
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sin(x+ y) = sinx cos y + cosx sin y ∀x, y ∈ R.

sin(x− y) = sinx cos y − cosx sin y ∀x, y ∈ R.

cos(x+ y) = cosx cos y − sinx sin y ∀x, y ∈ R.

cos(x− y) = cosx cos y + sinx sin y ∀x, y ∈ R.

< ¨
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tg(x+ y) =
tg x+ tg y

1− tgx tg y

∀(x, y) ∈
{

(x, y) : x 6= π

2
+ πk, y 6= π

2
+ πm, x+ y 6= π

2
+ πn

}

,

∀k,m, n ∈ Z.

tg(x− y) =
tg x− tg y

1 + tgx tg y

∀(x, y) ∈
{

(x, y) : x 6= π

2
+ πk, y 6= π

2
+ πm, x− y 6= π

2
+ πn

}

,

∀k,m, n ∈ Z.

ctg(x+ y) =
ctg x ctg y − 1

ctgx+ ctg y

∀(x, y) ∈ {(x, y) : x 6= πk, y 6= πm, x+ y 6= πn},

∀k,m, n ∈ Z.

ctg(x− y) = − ctgx ctg y + 1

ctg x− ctg y

∀(x, y) ∈ {(x, y) : x 6= πk, y 6= πm, x− y 6= πn},

∀k,m, n ∈ Z.

sin(x+ y + z) =

= sinx cos y cos z + cosx sin y cos z + cosx cos y sin z − sinx sin y sin z

∀x, y, z ∈ R.

cos(x+ y + z) =

= cosx cos y cos z − cosx sin y sin z − sinx cos y sin z − sinx sin y cos z

∀x, y, z ∈ R.

<�!
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tg(x+ y + z) =
tg x+ tg y + tg z − tgx tg y tg z

1− tgx tg y − tg y tg z − tg z tg x

∀(x, y, z) ∈
{

(x, y, z) : x 6= π

2
+ πk, y 6= π

2
+ πl, z 6= π

2
+ πm,

x+ y + z 6= π

2
+ πn

}

, ∀k, l,m, n ∈ Z.

ctg(x+ y + z) =
ctg x ctg y ctg z − ctgx− ctg y − ctg z

ctg x ctg y + ctg y ctg z + ctg z ctgx− 1

∀(x, y, z) ∈ {(x, y, z) : x 6= πk, y 6= πl, z 6= πm, x+ y + z 6= πn},

∀k, l,m, n ∈ Z.
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sin 2x = 2 sinx cosx ∀x ∈ R.

cos 2x = cos2 x− sin2 x ∀x ∈ R.

cos 2x = 2 cos2 x− 1 ∀x ∈ R.

cos 2x = 1− 2 sin2 x ∀x ∈ R.

tg 2x =
2 tgx

1− tg2 x
∀x ∈

{

x : x 6= π

4
+
π

2
n, x 6= π

2
+ πn

}

, ∀n ∈ Z.

tg 2x =
2

ctgx− tg x
∀x ∈

{

x : x 6= π

4
n
}

, ∀n ∈ Z.

ctg 2x =
ctg2 x− 1

2 ctgx
, ctg 2x =

ctg x− tg x

2

∀x ∈
(π

2
n;
π

2
(n+ 1)

)

, ∀n ∈ Z.
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sin 3x = sinx(3 cos2 x− sin2 x) ∀x ∈ R.

sin 3x = sinx(4 cos2 x− 1) ∀x ∈ R.
< 
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sin 3x = sinx(3− 4 sin2 x) ∀x ∈ R.

cos 3x = cosx(cos2 x− 3 sin2 x) ∀x ∈ R.

cos 3x = cosx(4 cos2 x− 3) ∀x ∈ R.

cos 3x = cosx(1− 4 sin2 x) ∀x ∈ R.

tg 3x =
tg x(3− tg2 x)

1− 3 tg2 x
∀x ∈

{

x : x 6= π

6
+
π

3
n
}

, ∀n ∈ Z.

ctg 3x =
ctgx(ctg2 x− 3)

3 ctg2 x− 1
∀x ∈

{

x : x 6= π

3
n
}

, ∀n ∈ Z.
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sin2 x

2
=

1− cosx

2
∀x ∈ R.

cos2
x

2
=

1 + cosx

2
∀x ∈ R.

tg2 x

2
=

1− cosx

1 + cosx
, tg

x

2
=

sinx

1 + cosx

∀x ∈ (− π + 2πn;π + 2πn), ∀n ∈ Z.

tg
x

2
=

1− cosx

sinx
∀x ∈ (πn;π(n+ 1)), ∀n ∈ Z.

1− cosx = 2 sin2 x

2
∀x ∈ R.

1 + cosx = 2 cos2
x

2
∀x ∈ R.

sinx =
2 tg

x

2

1 + tg2 x

2

∀x ∈ (− π + 2πn;π + 2πn), ∀n ∈ Z.

< $
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cosx =
1− tg2 x

2

1 + tg2 x

2

∀x ∈ (− π + 2πn;π + 2πn), ∀n ∈ Z.

tg x =
2 tg

x

2

1− tg2 x

2

∀x ∈
{

x : x 6= π

2
+ πn, x 6= π + 2πn

}

, ∀n ∈ Z.

ctg x =
1− tg2 x

2

2 tg
x

2

∀x ∈ (πn;π(n+ 1)), ∀n ∈ Z.
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sinx+ sin y = 2 sin
x+ y

2
cos

x− y

2
∀x, y ∈ R.

sinx− sin y = 2 sin
x− y

2
cos

x+ y

2
∀x, y ∈ R.

cosx+ cos y = 2 cos
x+ y

2
cos

x− y

2
∀x, y ∈ R.

cosx− cos y = − 2 sin
x+ y

2
sin

x− y

2
∀x, y ∈ R.

tg x+ tg y =
sin(x+ y)

cosx cos y

∀x ∈
(

− π

2
+ πn;

π

2
+ πn

)

, ∀y ∈
(

− π

2
+ πm;

π

2
+ πm

)

, ∀n,m ∈ Z.

tg x− tg y =
sin(x− y)

cosx cos y

∀x ∈
(

− π

2
+ πn;

π

2
+ πn

)

, ∀y ∈
(

− π

2
+ πm;

π

2
+ πm

)

, ∀n,m ∈ Z.
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ctg x+ ctg y =
sin(x+ y)

sinx sin y

∀x ∈ (πn;π(n+ 1)), ∀y ∈ (πm;π(m+ 1)), ∀n,m ∈ Z.

ctg x− ctg y = − sin(x − y)

sinx sin y

∀x ∈ (πn;π(n+ 1)), ∀y ∈ (πm;π(m+ 1)), ∀n,m ∈ Z.

sinx+ cos y = 2 sin
(π

4
+
x+ y

2

)

sin
(π

4
+
x− y

2

)

∀x, y ∈ R.

sinx+ cos y = 2 cos
(π

4
− x+ y

2

)

cos
(π

4
+
y − x

2

)

∀x, y ∈ R.

sinx− cos y = − 2 sin
(π

4
− x+ y

2

)

sin
(π

4
− x− y

2

)

∀x, y ∈ R.

sinx− cos y = − 2 cos
(π

4
+
x+ y

2

)

cos
(π

4
+
x− y

2

)

∀x, y ∈ R.

tg x+ ctg y =
cos(x− y)

cosx sin y

∀x ∈
(

− π

2
+ πn;

π

2
+ πn

)

, ∀y ∈ (πm;π(m+ 1)), ∀n,m ∈ Z.

tg x− ctg y = − cos(x + y)

cosx sin y

∀x ∈
(

− π

2
+ πn;

π

2
+ πn

)

, ∀y ∈ (πm;π(m+ 1)), ∀n,m ∈ Z.

sinx+ cosx =
√

2 sin
(π

4
+ x

)

∀x ∈ R.

sinx+ cosx =
√

2 cos
(π

4
− x

)

∀x ∈ R.

sinx− cosx = −
√

2 sin
(π

4
− x

)

∀x ∈ R.
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sinx− cosx = −
√

2 cos
(π

4
+ x

)

∀x ∈ R.

tg x+ ctgx =
2

sin 2x
∀x ∈

(π

2
n;
π

2
(n+ 1)

)

, ∀n ∈ Z.

tgx− ctg x = − 2 ctg 2x ∀x ∈
(π

2
n;
π

2
(n+ 1)

)

, ∀n ∈ Z.
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sinx sin y =
1

2

(

cos(x − y)− cos(x+ y)
)

∀x, y ∈ R.

cosx cos y =
1

2

(

cos(x− y) + cos(x + y)
)

∀x, y ∈ R.

sinx cos y =
1

2

(

sin(x− y) + sin(x+ y)
)

∀x, y ∈ R.

sinx sin y sin z =

=
1

4

(

− sin(x+y+z)+sin(−x+y+z)+sin(x−y+z)+sin(x+y−z)
)

∀x, y, z ∈ R.

sinx sin y cos z =

=
1

4

(

−cos(x+y+z)+cos(−x+y+z)+cos(x−y+z)−cos(x+y−z)
)

∀x, y, z ∈ R.

sinx cos y cos z =

=
1

4

(

sin(x+ y+ z)− sin(−x+ y+ z) + sin(x− y+ z) + sin(x+ y− z)
)

∀x, y, z ∈ R.

cosx cos y cos z =

=
1

4

(

cos(x+ y+ z)+ cos(−x+ y+ z)+ cos(x− y+ z)+ cos(x+ y− z)
)

∀x, y, z ∈ R.
¨ 	
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sin2 x =
1

2
(1− cos 2x) ∀x ∈ R.

cos2 x =
1

2
(1 + cos 2x) ∀x ∈ R.

sin3 x =
1

4
(3 sinx− sin 3x) ∀x ∈ R.

cos3 x =
1

4
(3 cosx+ cos 3x) ∀x ∈ R.
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F
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P?"WA >BF
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C�K3C?*¥F
* * F
R
F�=fS >�@ >BF
Q J?"
* S
"
P?* C
'�@�L�F�A�C?*
K\�MNBR
F b

x.±��¡u�¨�u :¥"OPT"O)
sinx :

cosx = ±
√

1− sin2 x ;

tg x =
sinx

±
√

1− sin2 x

(

x 6= π

2
+ πn ∀n ∈ Z

)

;

ctg x =
±

√

1− sin2 x

sinx
(x 6= πn ∀n ∈ Z).

±��¡u®±¡u :¥"OPT"O)
cosx :

sinx = ±
√

1− cos2 x ;

tg x =
±
√

1− cos2 x

cosx

(

x 6= π

2
+ πn ∀n ∈ Z

)

;

ctgx =
cosx

±
√

1− cos2 x
(x 6= πn ∀n ∈ Z).

¨ �



� �
� �&��
�� ��
��	���w	 ��� � ���
	
����
�� � �����
	��������
	 ����	

����
	
�
±��¡uw­Ou :¥"OPT"O)

tg x :

sinx =
tg x

±
√

1 + tg2 x

(

x 6= π

2
+ πn ∀n ∈ Z

)

;

cosx =
1

±
√

1 + tg2 x

(

x 6= π

2
+ πn ∀n ∈ Z

)

;

ctg x =
1

tg x
∀x ∈

(π

2
n;
π

2
(n+ 1)

)

, ∀n ∈ Z.

±��¡u ©�u :¥"OPT"O)
ctgx :

sinx =
1

±
√

1 + ctg2 x
(x 6= πn ∀n ∈ Z).

cosx =
ctgx

±
√

1 + ctg2 x
(x 6= πn ∀n ∈ Z).

tg x =
1

ctg x
∀x ∈

(π

2
n;
π

2
(n+ 1)

)

, ∀n ∈ Z.
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n
∑

k=0

sin(x + ks) =
sin

(

x+
ns

2

)

sin
(n+ 1)s

2

sin
s

2

.

n
∑

k=0

cos(x+ ks) =
cos

(

x+
ns

2

)

sin
(n+ 1)s

2

sin
s

2

.

n
∑

k=1

sin kx =
sin

nx

2
sin

(n+ 1)x

2

sin
x

2

(x 6= 2πm ∀m ∈ Z).
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n
∑

k=1

cos kx =
sin

nx

2
cos

(n+ 1)x

2

sin
x

2

(x 6= 2πm ∀m ∈ Z).

n
∑

k=0

(− 1)k sin(x+ ks) =
sin

(

x+
n(s+ π)

2

)

sin
(n+ 1)(s+ π)

2

cos
s

2

.

n
∑

k=0

(− 1)k cos(x+ ks) =
cos

(

x+
n(s+ π)

2

)

sin
(n+ 1)(s+ π)

2

cos
s

2

.

n
∑

k=1

k sin(x+ ks) =
(n+ 1) sin(x+ ns)− n sin(x+ ns+ n)− sinx

sin2 s

2

.

n
∑

k=1

k cos(x + ks) =
(n+ 1) cos(x+ ns)− n cos(x+ ns+ n)− cosx

sin2 s

2

.
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(cosx+ i sinx)n = cosnx+ i sinnx.
�<F
P�HhN�b�@��
+�b�@�_?F b�NBJ?"
'�@�SU�43��
3%RW�?@ '?R�b�C?Q�K3>?C�H�H�@ * "�H�@ * C?>BF�H���� G

P�@�LB@
HhF�H	�1F�@ S
P?F�H � �1N�@ S
P?F�Hf�W�
±�¹Ou®±¡u��¥k���� 
 
����<q 
�g����

eix = cosx+ i sinx. e−ix = cosx− i sinx.

cosx =
eix + e−ix

2
. sinx =

eix − e−ix

2i
.

eiπ = − 1.
�("
P?S
N
& C?)%K3S
F
C�LUE(F
P�HhN�b$2%"
F
'�@ P
A .yQ�b�"
PU_?F b�NBJ?C�b1S&�43�	���RW�

¨ <



���
� � 
�� ����� 
 � 	 ����� � 	��
	£���
	
����
�� � �����
	��������
	 � ��	

����
	
�
� ��� � ��! ��"�$ � � 
 �B��� � 
 � 


$ � 
 � !���! 
 ��$ � 

���]" � 
 ' � � � �
� 
��
­�¬Ou�¨�u�� 
¡epn � op³ y(x) = sin x

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
�

D(sinx) = R.

2◦.
]�0���[¡0�[��f8�2�Y+�,'�@

R.

3◦.
]�0 �?0 � 2�Y+��-

sin(− x) = − sinx ∀x ∈ R.�OP�@
E(C?>&K3C�H�Hh"
* P?C?J?"
'1F
* '?F�K3C?* "3b��
'?F,'�@�J�@�b�@�>BF
F
P
A�C?'�@ *��
4◦.

^�0�[D4�7 ��4��?0
536�Y+�1K,F�K3'?F
S
'?+�H _?"
P?C?F�A�F�H
T0 = 2π (2π

G�_?"
P?C?F�A�C�G
J?"�K3>�@����W�?�("
P?C?F�A�+

T = 2πn ∀n ∈ Z\{0}.
5◦.

��[?Y )f4�6���0�[¡0
5
036�Y 0 � 7�5 � 7�[ ��4�2�Y � Sc'�@�J�@�b�"sK3C�K3* "�Hh+�>BF
F
P
A�C?'�@ *?-
sin 0 = 0.

6◦.
] � ��4�-

x = πn ∀n ∈ Z.�OP�@
E(C?>U_?"
P?"�K3"
>�@ "
*�F�K3��@ ��K3$?C�K
KcS,* F
J?>�@�L
(πn, 0) ∀n ∈ Z.

7◦.
^T[D7��<0 � � � 6
4
	�2�Y�6
7�7���[¡0 ��0 �D032�2�7�5 � 4����%@�C?'?* "
P?S�@�b�@�L

(2πn;π + 2πn) ∀n ∈ Z

_?F b�F���C?* "3b��
'�@��OVIR
P�@
E(C?>sP�@
K3_?F b�F���"
'sS
+T��"DF�K3C�@ ��K3$?C�K
K � �(@pC?'?* "
P?S�@�b�@�L

(π + 2πn; 2π + 2πn) ∀n ∈ Z

F
* P?C?$�@ * "3b��
'�@��OV�R
P�@
E(C?>UP�@
K3_?F b�F���"
'M'?C���"(F�K3C1@ ��K3$?C�K
K �

8◦.
/&4*) )y0�[¡032�9�4�[ ��0 �%7�5 ��� �?�(P?F
C?)
S
F�A�'�@��

y′(x) = cosx ∀x ∈ R.
��C�E%E("
P?"
'?$?C?P?N
"�H�@��M'�@

R.
�(P?F
C?)
S
F�A�'�@��`'?"
_?P?"
P?+TS
'�@�'�@

R.1 '�@�J?"
'?C��U_?P?F
C?)
S
F�A�'?F
QUE(NB'?>?$?C?CUS�'?N�b?��LUE(NB'?>?$?C?C1K3C?'?N�K -

y′(2πn) = cos 2πn = 1 ∀n ∈ Z;

y′(π + 2πn) = cos(π + 2πn) = − 1 ∀n ∈ Z.
��* F
J?>�@�L

(2πn, 0) ∀n ∈ Z
R
P�@
E(C?>¥_?"
P?"�K3"
>�@ "
*&F�K3�1@ ��K3$?C�K
K,_?F�A

NBR3b�F�H�S
45◦;

S,* F
J?>�@�L
(π + 2πn, 0) ∀n ∈ Z �

_?F�A1NBR�b�F�H�S
135◦.�s* F
P�@��U_?P?F
C?)
S
F�A�'�@��

y′′(x) = − sinx ∀x ∈ R.
��S�@���A�+ A�C�E%E("
P?"
'?$?C?P?N
"�H�@��&'�@

R.
�s* F
P�@��&_?P?F
C?)
S
F�A�'�@��1E(NB'?>�G

$?C��&'?"
_?P?"
P?+TS
'�@�'�@
R.

9◦. � [D4 � 4��?0
536
4�0 � 7 ��6
4�-
x =

π

2
+ πn ∀n ∈ Z.

10◦.
^T[D7��<0 � � � 6
4$�%7�2�7 � 7�2�2�7�5 � 4��?�sF
)
P�@
K3*�@ "
*�'�@�F
* P?"
)
>�@�L

¨+¨
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[

− π

2
+ 2πn;

π

2
+ 2πn

]

∀n ∈ Z;
NB�
+TS�@ "
*�'�@�F
* P?"
)
>�@�L

[π

2
+ 2πn;

3π

2
+ 2πn

]

∀n ∈ Z.

11◦.
�?7 ��6
4 � 6�5 � [¡0 ��� �<Y�4 � 6�5 � [¡0 ��� �����!�OF
J?>?C1HhC?'?C�HhN�H�@

x = − π

2
+ 2πn ∀n ∈ Z;

* F
J?>?C1H�@ >�K3C�HhN�H�@

x =
π

2
+ 2πn ∀n ∈ Z.

�1C?'?C�HhN�Hh+%-
ymin = − 1;

H�@ >�K3C�HhN�Hh+%-
ymax = 1.

� * F
J?>�@�L (π

2
+2πn, 1

)

∀n ∈ Z
R
P�@
E(C?>�>�@
K
@ "
*
K\��R
F
P?C?)
F
'?*�@�b��
'?F
Q

_?P���HhF
Q
y = 1;

S(* F
J?>�@�L (

− π
2

+2πn, −1
)

∀n ∈ Z �
R
F
P?C?)
F
'?*�@�b��
'?F
Q

_?P���HhF
Q
y = − 1.

12◦.
� ��[?Y � 4
�%7�5 ��� � @ �
P�@ * C�H�@���'�@(F
* P?"
)
>�@�L [

− π

2
+πn;

π

2
+πn

]

,
R\A�"

n �
b�&c�
F
"($?"3b�F
"(J?C�KWb�F��

13◦.
� � ���
6 ��7�5 ��� 4¾8�74��2�� � 7�5 ��� ���s+T_?NB>�b�@��U'�@�F
* P?"
)
>�@�L

[π + 2πn; 2π + 2πn] ∀n ∈ Z;S
F
R
'?NB*�@��M'�@�F
* P?"
)
>�@�L
[2πn;π + 2πn] ∀n ∈ Z.

14◦.
�?7 ��6
4 ��0�[¡0+��4 �3Y�-

(πn, 0) ∀n ∈ Z.�(P?CU_?"
P?"3L�F�A�"(J?"
P?"
)('?N�b�C1C?)�Hh"
'��?"
*
K\�MLB@ P�@ >?* "
PUS
+T_?NB>�b�F�K3* CO�
15◦.

:%534
��� � 7 � '?"
*��
16◦.

� ��[?Y�2�4��?032�2�Y+�,E(NB'?>?$?C��O-

− 1 6 sinx 6 1 ∀x ∈ R.
�OP�@
E(C?>(P�@
K3_?F b�F���"
'cSTR
F
P?C?)
F
'?*�@�b��
'?F
Q�_?F b�F�K3"
=3F
R
P�@ '?C?J?"
'?'?F
Q�_?P���G

Hh+�HhC
y = − 1

C
y = 1.

17◦.
]�Y�4 ��7�� ��� 0
0(4&2�Y�4
�<032 ��� 0
0 	�2�Y �?032�4
�����%@ C?�
F b��
��"
"T)
'�@�J?"
'?C?"

max
R

(sinx) = 1
A�F�K3* C?R3@ "
*
K\�`S�* F
J?>�@�L

x =
π

2
+ 2πn ∀n ∈ Z;

'�@ C�Hh"
'?� G
��"
"T)
'�@�J?"
'?C?"

min
R

(sinx) = −1
A�F�K3* C?R3@ "
*
K\�,S<* F
J?>�@�L

x = − π

2
+2πn,

R\A�"(J?C�KWb�F
n �

b�&c�
F
"($?"3b�F
"
�
¨ !
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18◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(sinx) = [− 1; 1].
19◦.

��[?Y )f4�6%_?F�K3* P?F
"
'U'�@,P?C�K �������

O

1

−1

x

y

π
2

π

3π
2

2π 3π

−π
2

−π−2π

− 5π
2

−3π

S.TEU
V����

�OP�@
E(C?>&E(NB'?>?$?C?C1K3C?'?N�K�'�@ )
+TS�@ "
*
K\� 25D&/&,�2513D�CE13M�? �
�OP�@
E(C?>

Γ sinx
HhF���'?F`_?F�K3* P?F
C?* �M_�@ P�@�b?b�"3b��
'?+�H�_?"
P?"
'?F�K3F�H�_?F G

K3* P?F
"
'?'?F
R
F�'�@<P?C�K ���
�
Γ cosx

S�A�F b��<F�K3CU@ ��K3$?C�K
K�'�@ π

2
+ 2πk

"WA�C?'?C?$

A�b�C?'?+ S
_?P�@ S
F�=?@,*�@ >���"('�@ 3π

2
+ 2πk

"WA�C?'?C?$UA�b�C?'?+ S b�"
S
F�=�R\A�"
k �

b�&c�
F
"($?"3b�F
"('?"
F
* P?C?$�@ * "3b��
'?F
"(J?C�KWb�F��

­�¬Ou®±¡u�� 
¡epn � op³ y(x) = cos x

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
�

D(cosx) = R.

2◦.
]�0���[¡0�[��f8�2�Y+�,'�@

R.

3◦.
�h0 � 2�Y+��-

cos(− x) = cosx ∀x ∈ R.�OP�@
E(C?>&K3C�H�Hh"
* P?C?J?"
'1F
* '?F�K3C?* "3b��
'?F,F�K3CUF
P
A�C?'�@ *��
4◦.

^�0�[D4�7 ��4��?0
536�Y+�1K,F�K3'?F
S
'?+�H _?"
P?C?F�A�F�H
T0 = 2π (2π

G�_?"
P?C?F�A�C�G
J?"�K3>�@����W�?�("
P?C?F�A�+

T = 2πn ∀n ∈ Z\{0}.
5◦.

��[?Y )f4�6 ��0�[¡0
5
036�Y 0 � 7�5 � 7�[ ��4�2�Y � S�* F
J?>B"
(0, 1) : cos 0 = 1.

6◦.
] � ��4�-

x =
π

2
+ πn ∀n ∈ Z.

�OP�@
E(C?>U_?"
P?"�K3"
>�@ "
*�F�K3��@ ��K3$?C�K
KcS,* F
J?>�@�L (π

2
+ πn, 0

)

∀n ∈ Z.

7◦.
^T[D7��<0 � � � 6
4
	�2�Y�6
7�7���[¡0 ��0 �D032�2�7�5 � 4����%@�C?'?* "
P?S�@�b�@�L

(

− π

2
+ 2πn;

π

2
+ 2πn

)

∀n ∈ Z

_?F b�F���C?* "3b��
'�@��OVIR
P�@
E(C?>sP�@
K3_?F b�F���"
'sS
+T��"DF�K3C�@ ��K3$?C�K
K � �(@pC?'?* "
P?S�@�b�@�L

_a`�bdc>e T>f:g�U~T>f>�uU l T5�3p j)kml i�n+p�i�V
�w� s�x>�a� l
� f+p } p b i�g�i b i
T>�up k n>�5�5p�� j z>g�T � |dTE  j z
g�� � � �5�5n l Udi
� j z>g�� � �E�5i
T b
j z���U l�}Eb i
p�f>T>T)U�| c>b~}Eb Ud�5T e U~n l � l
e

ειδoς
l
� f+p } p b i

g��
T5� j V � c ��|dT e T�U~n l �up e TBzwg�U~T>f>�uU l T5�3p j � �Ebdc>b � l � b&l
� f+p } p b i]g�i b i
T>� l �
T5�Ef+p�� j V
¨ 
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(π

2
+ 2πn;

3π

2
+ 2πn

)

∀n ∈ Z

F
* P?C?$�@ * "3b��
'�@��OV�R
P�@
E(C?>UP�@
K3_?F b�F���"
'M'?C���"(F�K3C1@ ��K3$?C�K
K �
8◦.

/&4*) )y0�[¡032�9�4�[ ��0 �%7�5 ��� �?�(P?F
C?)
S
F�A�'�@��

y′(x) = − sinx ∀x ∈ R.
��C�E%E("
P?"
'?$?C?P?N
"�H�@��M'�@

R.
�(P?F
C?)
S
F�A�'�@��`'?"
_?P?"
P?+TS
'�@�'�@

R.1 '�@�J?"
'?C��U_?P?F
C?)
S
F�A�'?F
QUE(NB'?>?$?C?CUS�'?N�b?��LUE(NB'?>?$?C?C&>BF�K3C?'?N�K -

y′
(

− π

2
+ 2πn

)

= − sin
(

− π

2
+ 2πn

)

= 1 ∀n ∈ Z;

y′
(π

2
+ 2πn

)

= − sin
(π

2
+ 2πn

)

= − 1 ∀n ∈ Z.

� * F
J?>�@�L (

− π

2
+2πn, 0

)

∀n ∈ Z
R
P�@
E(C?>�_?"
P?"�K3"
>�@ "
*�F�K3�(@ ��K3$?C�K
K

_?F�A�NBR�b�F�H1S
45◦;

Sc* F
J?>�@�L (π

2
+2πn, 0

)

∀n ∈ Z �
_?F�A�NBR�b�F�H1S

135◦.
�s* F
P�@��U_?P?F
C?)
S
F�A�'�@��

y′′(x) = − cosx ∀x ∈ R.
��S�@���A�+ A�C�E%E("
P?"
'?$?C?P?N
"�H�@��&'�@

R.
�s* F
P�@��&_?P?F
C?)
S
F�A�'�@��1E(NB'?>�G

$?C��&'?"
_?P?"
P?+TS
'�@�'�@
R.

9◦. � [D4 � 4��?0
536
4�0 � 7 ��6
4�-
x = πn ∀n ∈ Z.

10◦.
^T[D7��<0 � � � 6
4$�%7�2�7 � 7�2�2�7�5 � 4��?�sF
)
P�@
K3*�@ "
*�'�@�F
* P?"
)
>�@�L

[− π + 2πn; 2πn] ∀n ∈ Z;NB�
+TS�@ "
*�'�@�F
* P?"
)
>�@�L

[2πn;π + 2πn] ∀n ∈ Z.

11◦.
�?7 ��6
4 � 6�5 � [¡0 ��� �<Y�4 � 6�5 � [¡0 ��� �����/�OF
J?>?CZHhC?'?C�HhN�H�@

x = π + 2πn ∀n ∈ Z;* F
J?>?C1H�@ >�K3C�HhN�H�@

x = 2πn ∀n ∈ Z.
�1C?'?C�HhN�Hh+%-

ymin = − 1;
H�@ >�K3C�HhN�Hh+%-

ymax = 1.� * F
J?>�@�L
(2πn, 1) ∀n ∈ Z

R
P�@
E(C?>�>�@
K
@ "
*
K\��R
F
P?C?)
F
'?*�@�b��
'?F
Q<_?P���G
HhF
Q

y = 1;
S,* F
J?>�@�L

(π + 2πn, − 1) ∀n ∈ Z �
_?P���HhF
Q

y = − 1.

12◦.
� ��[?Y � 4
�%7�5 ��� � @ �
P�@ * C�H�@�� '�@&F
* P?"
)
>�@�L

[πn;π(n + 1)],
R\A�"

J?C�KWb�F
n �

b�&c�
F
"($?"3b�F
"
�
¨ $
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13◦.
� � ���
6 ��7�5 ��� 4¾8�74��2�� � 7�5 ��� ���s+T_?NB>�b�@��U'�@�F
* P?"
)
>�@�L

[π

2
+ 2πn;

3π

2
+ 2πn

]

∀n ∈ Z;

S
F
R
'?NB*�@��M'�@�F
* P?"
)
>�@�L
[

− π

2
+ 2πn;

π

2
+ 2πn

]

∀n ∈ Z.

14◦.
�?7 ��6
4 ��0�[¡0+��4 �3Y�- (π

2
+ πn, 0

)

∀n ∈ Z.
�(P?CU_?"
P?"3L�F�A�"(J?"
P?"
)('?N�b�C1C?)�Hh"
'��?"
*
K\�MLB@ P�@ >?* "
PUS
+T_?NB>�b�F�K3* CO�
15◦.

:%534
��� � 7 � '?"
*��
16◦.

� ��[?Y�2�4��?032�2�Y+�,E(NB'?>?$?C��O-

− 1 6 cosx 6 1 ∀x ∈ R.
�OP�@
E(C?>(P�@
K3_?F b�F���"
'cSTR
F
P?C?)
F
'?*�@�b��
'?F
Q�_?F b�F�K3"
=3F
R
P�@ '?C?J?"
'?'?F
Q�_?P���G

Hh+�HhC
y = − 1

C
y = 1.

17◦.
]�Y�4 ��7�� ��� 0
0(4&2�Y�4
�<032 ��� 0
0 	�2�Y �?032�4
�����%@ C?�
F b��
��"
"T)
'�@�J?"
'?C?"

max
R

(cosx) = 1
A�F�K3* C?R3@ "
*
K\�1S`* F
J?>�@�L

x = 2πn ∀n ∈ Z;
'�@ C�Hh"
'?�
��"
"

)
'�@�J?"
'?C?"
min

R

(cosx) = −1
A�F�K3* C?R3@ "
*
K\�%S�* F
J?>�@�L

x = π+2πn ∀n ∈ Z.

18◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(cosx) = [− 1; 1].

19◦.
��[?Y )f4�6%_?F�K3* P?F
"
'U'�@,P?C�K ���
�?�

O

1

−1

x

y

π
2

π
3π
2

2π
5π
2

−π
2

−π

− 3π
2

−2π

− 5π
2

S.TEU
V�� �

�OP�@
E(C?>&E(NB'?>?$?C?C&>BF�K3C?'?N�Kc'�@ )
+TS�@ "
*
K\� (�1325D&/&,�2513D�CE13M �
�OP�@
E(C?>

Γ cosx
HhF���'?F�_?F�K3* P?F
C?* ��_�@ P�@�b?b�"3b��
'?+�H�_?"
P?"
'?F�K3F�H _?F G

K3* P?F
"
'?'?F
R
F�'�@�P?C�K �����
Γ sinx

S�A�F b���F�K3CU@ ��K3$?C�K
Kc'�@ π

2
+ 2πk

"WA�C?'?C?$

A�b�C?'?+ S b�"
S
F�=?@,*�@ >���"%'�@ 3π

2
+ 2πk

"WA�C?'?C?$UA�b�C?'?+ S
_?P�@ S
F�=BR\A�"
k �

b�&c�
F
"($?"3b�F
"('?"
F
* P?C?$�@ * "3b��
'?F
"(J?C�KWb�F��
¨ �
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¡epn � op³ y(x) = tg x

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
��� @ _?P?"WA�"3b�"
'�@�'�@�C?'?* "
P?S�@�b�@�L

(

− π

2
+ πn;

π

2
+ πn

)

∀n ∈ Z.

2◦.
]�0���[¡0�[��f8�2�7�5 ��� �?�("
_?P?"
P?+TS
'�@�'�@�C?'?* "
P?S�@�b�@�L

(

− π

2
+ πn;

π

2
+ πn

)

∀n ∈ Z.

�OF
J?>?C1P�@ )
P?+TS�@?-
x =

π

2
+ πn ∀n ∈ Z.

3◦.
]�0 �?0 � 2�Y+��-

tg(−x) = −tgx ∀x ∈
(

− π

2
+πn;

π

2
+πn

)

, ∀n ∈ Z.
�OP�@
E(C?>&K3C�H�Hh"
* P?C?J?"
'1F
* '?F�K3C?* "3b��
'?F,'�@�J�@�b�@�>BF
F
P
A�C?'�@ *��
4◦.

^�0�[D4�7 ��4��?0
536�Y+�`K%F�K3'?F
S
'?+�H _?"
P?C?F�A�F�H
T0 = π (π

G�_?"
P?C?F�A�C?J?"�KWG
>�@����W�?�("
P?C?F�A�+

T = πn ∀n ∈ Z\{0}.
5◦.

��[?Y )f4�6���0�[¡0
5
036�Y 0 � 7�5 � 7�[ ��4�2�Y � Sc'�@�J�@�b�"sK3C�K3* "�Hh+�>BF
F
P
A�C?'�@ *?-
tg 0 = 0.

6◦.
] � ��4�-

x = πn ∀n ∈ Z.�OP�@
E(C?>U_?"
P?"�K3"
>�@ "
*�F�K3��@ ��K3$?C�K
KcS,* F
J?>�@�L
(πn, 0) ∀n ∈ Z.

7◦.
^T[D7��<0 � � � 6
4
	�2�Y�6
7�7���[¡0 ��0 �D032�2�7�5 � 4����%@�C?'?* "
P?S�@�b�@�L

(

πn;
π

2
+ πn

)

∀n ∈ Z

_?F b�F���C?* "3b��
'�@��OVIR
P�@
E(C?>sP�@
K3_?F b�F���"
'sS
+T��"DF�K3C�@ ��K3$?C�K
K � �(@pC?'?* "
P?S�@�b�@�L
(

− π

2
+ πn;πn

)

∀n ∈ Z

F
* P?C?$�@ * "3b��
'�@��OV�R
P�@
E(C?>UP�@
K3_?F b�F���"
'M'?C���"(F�K3C1@ ��K3$?C�K
K �
8◦.

/&4*) )y0�[¡032�9�4�[ ��0 �%7�5 ��� �?�(P?F
C?)
S
F�A�'�@��

y′(x) =
1

cos2 x
∀x ∈

(

− π

2
+ πn;

π

2
+ πn

)

, ∀n ∈ Z.

�%@(C?'?* "
P?S�@�b�@�L (

− π

2
+πn;

π

2
+πn

)

∀n ∈ Z
A�C�E%E("
P?"
'?$?C?P?N
"�H�@?=

@�_?"
P?S�@��U_?P?F
C?)
S
F�A�'�@��ME(NB'?>?$?C��&'?"
_?P?"
P?+TS
'�@?�
1 '�@�J?"
'?C��U_?P?F
C?)
S
F�A�'?F
QUE(NB'?>?$?C?CUS�'?N�b?��LUE(NB'?>?$?C?C&*�@ '?R
"
'�K -

y′(πn) =
1

cos2 πn
= 1 ∀n ∈ Z.
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� * F
J?>�@�L

(πn, 0),
R\A�"

n �
b�&c�
F
"�$?"3b�F
"�J?C�KWb�F�=DR
P�@
E(C?>¾_?"
P?"�K3"3G

>�@ "
*�F�K3��@ ��K3$?C�K
Kc_?F�A1NBR�b�F�H�S
45◦.�s* F
P�@��U_?P?F
C?)
S
F�A�'�@��

y′′(x) =
2 sinx

cos3 x
∀x ∈

(

− π

2
+ πn;

π

2
+ πn

)

, ∀n ∈ Z.

�%@`C?'?* "
P?S�@�b�@�L (

− π

2
+ πn;

π

2
+ πn

)

∀n ∈ Z
A�S�@���A�+ A�C�E%E("3G

P?"
'?$?C?P?N
"�H�@��O=?@�S
* F
P�@��U_?P?F
C?)
S
F�A�'�@��UE(NB'?>?$?C��U'?"
_?P?"
P?+TS
'�@?�
9◦. � [D4 � 4��?0
536
4

� � 7 �?036%'?"
*��
10◦.

^T[D7��<0 � � � 6
4$�%7�2�7 � 7�2�2�7�5 � 4��?�sF
)
P�@
K3*�@ "
*�'�@�C?'?* "
P?S�@�b�@�L
(

− π

2
+ πn;

π

2
+ πn

)

∀n ∈ Z.

11◦.
�?7 �?036 � 6�5 � [¡0 ��� �<Y�4 � 6�5 � [¡0 ��� �%7�8�'?"
*��

12◦.
� ��[?Y � 4
�%7�5 ��� � @ �
P�@ * C�H�@���'�@(C?'?* "
P?S�@�b�@�L (

− π

2
+πn;

π

2
+πn

)

,R\A�"
n �

b�&c�
F
"($?"3b�F
"(J?C�KWb�F��
13◦.

� � ���
6 ��7�5 ��� 4¾8�74��2�� � 7�5 ��� ���s+T_?NB>�b�@��U'�@�_?F b�NBC?'?* "
P?S�@�b�@�L
[

πn;
π

2
+ πn

)

∀n ∈ Z;

S
F
R
'?NB*�@��M'�@�_?F b�NBC?'?* "
P?S�@�b�@�L
(

− π

2
+ πn;πn

]

∀n ∈ Z.

14◦.
�?7 ��6
4 ��0�[¡0+��4 �3Y

(πn, 0) ∀n ∈ Z.�(P?CU_?"
P?"3L�F�A�"(J?"
P?"
)('?N�b�C1C?)�Hh"
'��?"
*
K\�MLB@ P�@ >?* "
PUS
+T_?NB>�b�F�K3* CO�

15◦.
:%534
��� � 7 � �����s"
P?* C?>�@�b��
'?+T"�@
K3C�Hh_?* F
* +%-

x =
π

2
+πn ∀n ∈ Z.

2%"
S
F�K3* F
P?F
'?'?C?"�_?P?"WA�"3b�+%-

tgx→ +∞ _?P?C
x→

(π

2
+ πn

)

− 0 ∀n ∈ Z.

�(P�@ S
F�K3* F
P?F
'?'?C?"c_?P?"WA�"3b�+%-

tgx→ −∞ _?P?C
x→

(π

2
+ πn

)

+ 0 ∀n ∈ Z.

�%@ >�b�F
'?'?+�L`C&R
F
P?C?)
F
'?*�@�b��
'?+�LM@
K3C�Hh_?* F
*,'?"
*��
16◦.

� ��[?Y�2�4��?032�2�7�5 ��� ���("
F
R
P�@ '?C?J?"
'?'�@��M'?C&K3'?C?)
N
=?'?C1K3S
"
P�L�N
�
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17◦.
]�Y�4 ��7�� ��� 4

�
4¾2�Y�4
�<032 ��� 4

�
	�2�Y �?032�4 � '?"
*��

18◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(tg x) = R.

19◦.
��[?Y )f4�6%_?F�K3* P?F
"
'U'�@,P?C�K ���
3B�

�OP�@
E(C?>&E(NB'?>?$?C?C&*�@ '?R
"
'�K�'�@ )
+TS�@ "
*
K\� 47AX/ � ; /&2513D�CE13M �

O x

y

−2π

−

3π

2

−π

−

π

2

π

2

π

3π

2

2π

5π

2

S.TEU
V����

­�¬Ou ©�u�� 
¡epn � op³ y(x) = ctg x

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
��� @ _?P?"WA�"3b�"
'�@�'�@�C?'?* "
P?S�@�b�@�L

(πn;π(n+ 1)) ∀n ∈ Z.

2◦.
]�0���[¡0�[��f8�2�7�5 ��� �?�("
_?P?"
P?+TS
'�@�'�@�C?'?* "
P?S�@�b�@�L

(πn;π(n+ 1)) ∀n ∈ Z.
�OF
J?>?C1P�@ )
P?+TS�@

x = πn ∀n ∈ Z.

3◦.
]�0 �?0 � 2�Y+��-

ctg(− x) = − ctg x ∀x ∈ (πn;π(n + 1)), ∀n ∈ Z.�OP�@
E(C?>&K3C�H�Hh"
* P?C?J?"
'1F
* '?F�K3C?* "3b��
'?F,'�@�J�@�b�@�>BF
F
P
A�C?'�@ *��
4◦.

^�0�[D4�7 ��4��?0
536�Y+�`K%F�K3'?F
S
'?+�H _?"
P?C?F�A�F�H
T0 = π (π

G�_?"
P?C?F�A�C?J?"�KWG
>�@����W�?�("
P?C?F�A�+

T = πn ∀n ∈ Z\{0}.
5◦.

��[?Y )f4�6M2�0���0�[¡0
5
036�Y 0 � 7�534Z7�[ ��4�2�Y � �

6◦.
] � ��4�-

x =
π

2
+ πn ∀n ∈ Z.

�OP�@
E(C?>U_?"
P?"�K3"
>�@ "
*�F�K3��@ ��K3$?C�K
KcS,* F
J?>�@�L (π

2
+ πn, 0

)

∀n ∈ Z.

7◦.
^T[D7��<0 � � � 6
4
	�2�Y�6
7�7���[¡0 ��0 �D032�2�7�5 � 4����%@�C?'?* "
P?S�@�b�@�L

(

πn;
π

2
+ πn

)

∀n ∈ Z

_?F b�F���C?* "3b��
'�@��OVIR
P�@
E(C?>sP�@
K3_?F b�F���"
'sS
+T��"DF�K3C�@ ��K3$?C�K
K � �(@pC?'?* "
P?S�@�b�@�L
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(π

2
+ πn;π(n+ 1)

)

∀n ∈ Z

F
* P?C?$�@ * "3b��
'�@��OV�R
P�@
E(C?>UP�@
K3_?F b�F���"
'M'?C���"(F�K3C1@ ��K3$?C�K
K �
8◦.

/&4*) )y0�[¡032�9�4�[ ��0 �%7�5 ��� �?�(P?F
C?)
S
F�A�'�@��

y′(x) = − 1

sin2 x
∀x ∈ (πn;π(n+ 1)), ∀n ∈ Z.

�%@<C?'?* "
P?S�@�b�@�L
(πn;π(n+ 1)) ∀n ∈ Z

A�C�E%E("
P?"
'?$?C?P?N
"�H�@?=�@�_?P?F G
C?)
S
F�A�'�@��M'?"
_?P?"
P?+TS
'�@?�

1 '�@�J?"
'?C��U_?P?F
C?)
S
F�A�'?F
QUE(NB'?>?$?C?CUS�'?N�b?��LUE(NB'?>?$?C?C&>BF
*�@ '?R
"
'�K -

y′
(π

2
+ πn

)

= − 1

sin2
(π

2
+ πn

) = − 1 ∀n ∈ Z.

��* F
J?>�@�L (π

2
+ πn, 0

)

,
R\A�"

n �
b�&c�
F
"Z$?"3b�F
"ZJ?C�KWb�F�=sR
P�@
E(C?>

_?"
P?"�K3"
>�@ "
*�F�K3�,@ ��K3$?C�K
K�_?F�A1NBR�b�F�H�S
135◦.�s* F
P�@��U_?P?F
C?)
S
F�A�'�@��

y′′(x) =
2 cosx

sin3 x
∀x ∈ (πn;π(n + 1)), ∀n ∈ Z.

�%@�C?'?* "
P?S�@�b�@�L
(πn;π(n + 1)) ∀n ∈ Z

A�S�@���A�+ A�C�E%E("
P?"
'?$?C?P?N
"3G
H�@��O=?@�S
* F
P�@��U_?P?F
C?)
S
F�A�'�@��UE(NB'?>?$?C��U'?"
_?P?"
P?+TS
'�@?�

9◦. � [D4 � 4��?0
536
4
� � 7 �?036%'?"
*��

10◦.
^T[D7��<0 � � � 6
4$�%7�2�7 � 7�2�2�7�5 � 4����c�
+TS�@ "
*�'�@�C?'?* "
P?S�@�b�@�L

(πn;π(n+ 1)) ∀n ∈ Z.

11◦.
�?7 �?036 � 6�5 � [¡0 ��� �<Y�4 � 6�5 � [¡0 ��� �%7�8�'?"
*��

12◦.
� ��[?Y � 4
�%7�5 ��� � @ �
P�@ * C�H�@��%'�@cC?'?* "
P?S�@�b�@�L

(πn;π(n+1)),
R\A�"

J?C�KWb�F
n �

b�&c�
F
"($?"3b�F
"
�
13◦.

� � ���
6 ��7�5 ��� 4¾8�74��2�� � 7�5 ��� ���s+T_?NB>�b�@��U'�@�_?F b�NBC?'?* "
P?S�@�b�@�L
(

πn;
π

2
+ πn

]

∀n ∈ Z;

S
F
R
'?NB*�@��M'�@�_?F b�NBC?'?* "
P?S�@�b�@�L
[π

2
+ πn;π(n+ 1)

)

∀n ∈ Z.
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14◦.
�?7 ��6
4 ��0�[¡0+��4 �3Y�- (π

2
+ πn, 0

)

∀n ∈ Z.
�(P?CU_?"
P?"3L�F�A�"(J?"
P?"
)('?N�b�C1C?)�Hh"
'��?"
*
K\�MLB@ P�@ >?* "
PUS
+T_?NB>�b�F�K3* CO�
15◦.

:%534
��� � 7 � �����s"
P?* C?>�@�b��
'?+T"%@
K3C�Hh_?* F
* +%-
x = πn ∀n ∈ Z.2%"
S
F�K3* F
P?F
'?'?C?"�_?P?"WA�"3b�+%-

ctgx→ −∞ _?P?C
x→ πn− 0 ∀n ∈ Z.

�(P�@ S
F�K3* F
P?F
'?'?C?"c_?P?"WA�"3b�+%-

ctgx→ +∞ _?P?C
x→ πn+ 0 ∀n ∈ Z.

�%@ >�b�F
'?'?+�L`C&R
F
P?C?)
F
'?*�@�b��
'?+�LM@
K3C�Hh_?* F
*,'?"
*��
16◦.

� ��[?Y�2�4��?032�2�7�5 ��� ���("
F
R
P�@ '?C?J?"
'?'�@��M'?C&K3'?C?)
N
=?'?C1K3S
"
P�L�N
�
17◦.

]�Y�4 ��7�� ��� 4
�
4¾2�Y�4
�<032 ��� 4

�
	�2�Y �?032�4 � '?"
*��

18◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(ctg x) = R.

19◦.
��[?Y )f4�6%_?F�K3* P?F
"
'U'�@,P?C�K ���
�?�

�OP�@
E(C?>&E(NB'?>?$?C?C&>BF
*�@ '?R
"
'�Kc'�@ )
+TS�@ "
*
K\� (�1347AX/ � ; /&2513D�CE13M �

O x

y

−2π

−

3π

2

−π

−

π

2

π

2

π 2π

3π

2

3π

5π

2

S.TEU
V�� �

­�¬Ou®¦¡u�� 
¡epn � op³ y(x) = sec x

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
��� @ _?P?"WA�"3b�"
'�@�'�@�C?'?* "
P?S�@�b�@�L

(

− π

2
+ πn;

π

2
+ πn

)

∀n ∈ Z.

2◦.
]�0���[¡0�[��f8�2�7�5 ��� �?�("
_?P?"
P?+TS
'�@�'�@�C?'?* "
P?S�@�b�@�L

(

− π

2
+ πn;

π

2
+ πn

)

∀n ∈ Z.

�OF
J?>?C1P�@ )
P?+TS�@?-
x =

π

2
+ πn ∀n ∈ Z.

!/<
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3◦.
�h0 � 2�Y+��-

sec(− x) = secx ∀x ∈
(

− π

2
+ πn;

π

2
+ πn

)

, ∀n ∈ Z.
�OP�@
E(C?>&K3C�H�Hh"
* P?C?J?"
'1F
* '?F�K3C?* "3b��
'?F,F�K3CUF
P
A�C?'�@ *��

4◦.
^�0�[D4�7 ��4��?0
536�Y+�1K,F�K3'?F
S
'?+�H _?"
P?C?F�A�F�H

T0 = 2π (2π
G�_?"
P?C?F�A�C�G

J?"�K3>�@����W�?�("
P?C?F�A�+
T = 2πn ∀n ∈ Z\{0}.

5◦.
��[?Y )f4�6 ��0�[¡0
5
036�Y 0 � 7�5 � 7�[ ��4�2�Y � S�* F
J?>B"

(0, 1) : sec 0 = 1.

6◦.
] � �D0 � '?"
*����OP�@
E(C?>M'?"%_?"
P?"�K3"
>�@ "
*�F�K3C&@ ��K3$?C�K
K �

7◦.
^T[D7��<0 � � � 6
4
	�2�Y�6
7�7���[¡0 ��0 �D032�2�7�5 � 4����%@�C?'?* "
P?S�@�b�@�L

(

− π

2
+ 2πn;

π

2
+ 2πn

)

∀n ∈ Z

_?F b�F���C?* "3b��
'�@��OVIR
P�@
E(C?>sP�@
K3_?F b�F���"
'sS
+T��"DF�K3C�@ ��K3$?C�K
K � �(@pC?'?* "
P?S�@�b�@�L

(π

2
+ 2πn;

3π

2
+ 2πn

)

∀n ∈ Z

F
* P?C?$�@ * "3b��
'�@��OV�R
P�@
E(C?>UP�@
K3_?F b�F���"
'M'?C���"(F�K3C1@ ��K3$?C�K
K �

8◦.
/&4*) )y0�[¡032�9�4�[ ��0 �%7�5 ��� �?�(P?F
C?)
S
F�A�'�@��

y′(x) = tg x secx ∀x ∈
(

− π

2
+ πn;

π

2
+ πn

)

, ∀n ∈ Z.

�%@(C?'?* "
P?S�@�b�@�L (

− π

2
+πn;

π

2
+πn

)

∀n ∈ Z
A�C�E%E("
P?"
'?$?C?P?N
"�H�@?=

@�_?"
P?S�@��U_?P?F
C?)
S
F�A�'�@��ME(NB'?>?$?C��&'?"
_?P?"
P?+TS
'�@?�
�s* F
P�@��U_?P?F
C?)
S
F�A�'�@��

y′′(x) = sec3 x(1 + sin2 x) ∀x ∈
(

− π

2
+ πn;

π

2
+ πn

)

, ∀n ∈ Z.

�%@`C?'?* "
P?S�@�b�@�L (

− π

2
+ πn;

π

2
+ πn

)

∀n ∈ Z
A�S�@���A�+ A�C�E%E("3G

P?"
'?$?C?P?N
"�H�@��O=?@�S
* F
P�@��U_?P?F
C?)
S
F�A�'�@��UE(NB'?>?$?C��U'?"
_?P?"
P?+TS
'�@?�

9◦. � [D4 � 4��?0
536
4�0 � 7 ��6
4�-
x = πn ∀n ∈ Z.

10◦.
^T[D7��<0 � � � 6
4 �%7�2�7 � 7�2�2�7�5 � 4�� �sF
)
P�@
K3*�@ "
*p'�@p_?F b�NBC?'?* "
P?S�@�b�@�L

[

2πn;
π

2
+ 2πn

) C (π

2
+ 2πn;π + 2πn

]

∀n ∈ Z;

NB�
+TS�@ "
*�'�@�_?F b�NBC?'?* "
P?S�@�b�@�L

[

π + 2πn;
3π

2
+ 2πn

) C (3π

2
+ 2πn; 2π + 2πn

]

∀n ∈ Z.
! ¨
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11◦.
�?7 ��6
4 � 6�5 � [¡0 ��� �<Y�4 � 6�5 � [¡0 ��� �����/�OF
J?>?CZHhC?'?C�HhN�H�@

x = 2πn ∀n ∈ Z;* F
J?>?C1H�@ >�K3C�HhN�H�@
x = π + 2πn ∀n ∈ Z.

�1C?'?C�HhN�Hh+
ymin = 1;

H�@ >�K3C�HhN�Hh+
ymax = − 1.� * F
J?>�@�L

(2πn, 1) ∀n ∈ Z
R
P�@
E(C?>�>�@
K
@ "
*
K\��R
F
P?C?)
F
'?*�@�b��
'?F
Q<_?P���G

HhF
Q
y = 1;

S,* F
J?>�@�L
(π + 2πn, − 1) ∀n ∈ Z �

_?P���HhF
Q
y = − 1.

�%@�C?'?* "
P?S�@�b�@�L (

− π

2
+ 2πn;

π

2
+ 2πn

)

∀n ∈ Z
R
P�@
E(C?>1P�@
K3_?F G

b�F���"
'M'?"�'?C���"(_?P���HhF
Q
y = 1;

'�@�C?'?* "
P?S�@�b�@�L (π

2
+ 2πn;

3π

2
+ 2πn

)

∀n ∈ Z
R
P�@
E(C?>UP�@
K3_?F b�F���"
'M'?"(S
+T��"(_?P���HhF
Q

y = − 1.

12◦.
� � ���
6 ��7�5 ��� 4¾8�74��2�� � 7�5 ��� ���s+T_?NB>�b�@��U'�@�C?'?* "
P?S�@�b�@�L

(

− π

2
+ 2πn;

π

2
+ 2πn

)

∀n ∈ Z;

S
F
R
'?NB*�@��M'�@�C?'?* "
P?S�@�b�@�L
(π

2
+ 2πn;

3π

2
+ 2πn

)

∀n ∈ Z.

13◦.
�?7 �?036 ��0�[¡0+��4 �3Yc'?"
*��

14◦.
:%534
��� � 7 � ���3�s"
P?* C?>�@�b��
'?+T"f@
K3C�Hh_?* F
* + x =

π

2
+πn ∀n ∈ Z.

2%"
S
F�K3* F
P?F
'?'?C?"�_?P?"WA�"3b�+%-

secx→ −∞ _?P?C
x→

(

− π

2
+ 2πn

)

− 0 ∀n ∈ Z;

secx→ +∞ _?P?C
x→

(π

2
+ 2πn

)

− 0 ∀n ∈ Z.

�(P�@ S
F�K3* F
P?F
'?'?C?"�_?P?"WA�"3b�+%-

secx→ +∞ _?P?C
x→

(

− π

2
+ 2πn

)

+ 0 ∀n ∈ Z;

secx→ −∞ _?P?C
x→

(π

2
+ 2πn

)

+ 0 ∀n ∈ Z.

�%@ >�b�F
'?'?+�L`C&R
F
P?C?)
F
'?*�@�b��
'?+�LM@
K3C�Hh_?* F
*,'?"
*��
15◦.

� ��[?Y�2�4��?032�2�7�5 ��� ���("
F
R
P�@ '?C?J?"
'?'�@��M'?C&K3'?C?)
N
=?'?C1K3S
"
P�L�N
�
!�!
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16◦.
]�Y�4 ��7�� ��� 4

�
4¾2�Y�4
�<032 ��� 4

�
	�2�Y �?032�4 � '?"
*��

17◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(secx) = (−∞; − 1] ∪ [1; +∞).

18◦.
��[?Y )f4�6%_?F�K3* P?F
"
'U'�@,P?C�K ���
�?�

O x

y

1

−

5π

2

−2π

−

3π

2

−π

−

π

2

−1

π

2
π

3π

2

2π

5π

2

S.TEU
V�� �

�OP�@
E(C?>
Γ secx

HhF���'?F�_?F�K3* P?F
C?* �`_�@ P�@�b?b�"3b��
'?+�H _?"
P?"
'?F�K3F�H�_?F G
K3* P?F
"
'?'?F
R
F�'�@cP?C�K ��	��

Γ cosecx
S�A�F b���F�K3C�@ ��K3$?C�K
K�'�@ π

2
+2πk

"WA�C?'?C?$

A�b�C?'?+�S b�"
S
F�=D@M*�@ >���"�'�@ 3π

2
+ 2πk

"WA�C?'?C?$ZA�b�C?'?+�S
_?P�@ S
F�=�R\A�"
k �

b�&c�
F
"($?"3b�F
"('?"
F
* P?C?$�@ * "3b��
'?F
"(J?C�KWb�F��

­�¬OuwªOu�� 
¡epn � op³ y(x) = cosec x

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
��� @ _?P?"WA�"3b�"
'�@�'�@�C?'?* "
P?S�@�b�@�L

(πn;π(n+ 1)) ∀n ∈ Z.

2◦.
]�0���[¡0�[��f8�2�7�5 ��� �?�("
_?P?"
P?+TS
'�@�'�@�C?'?* "
P?S�@�b�@�L

(πn;π(n+ 1)) ∀n ∈ Z.
�OF
J?>?C1P�@ )
P?+TS�@

x = πn ∀n ∈ Z.

3◦.
]�0 �?0 � 2�Y+��-

cosec(− x) = − cosecx ∀x ∈ (πn;π(n+ 1)), ∀n ∈ Z.
�OP�@
E(C?>&K3C�H�Hh"
* P?C?J?"
'1F
* '?F�K3C?* "3b��
'?F,'�@�J�@�b�@�>BF
F
P
A�C?'�@ *��
4◦.

^�0�[D4�7 ��4��?0
536�Y+�1K,F�K3'?F
S
'?+�H _?"
P?C?F�A�F�H
T0 = 2π (2π

G�_?"
P?C?F�A�C�G
J?"�K3>�@����W�?�("
P?C?F�A�+

T = 2πn ∀n ∈ Z\{0}.
5◦.

��[?Y )f4�6M2�0���0�[¡0
5
036�Y 0 � 7�534Z7�[ ��4�2�Y � �
6◦.

] � �D0 � '?"
*����OP�@
E(C?>M'?"%_?"
P?"�K3"
>�@ "
*�F�K3C&@ ��K3$?C�K
K �
7◦.

^T[D7��<0 � � � 6
4
	�2�Y�6
7�7���[¡0 ��0 �D032�2�7�5 � 4����%@�C?'?* "
P?S�@�b�@�L
! 
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(2πn;π + 2πn) ∀n ∈ Z

_?F b�F���C?* "3b��
'�@��OVIR
P�@
E(C?>sP�@
K3_?F b�F���"
'sS
+T��"DF�K3C�@ ��K3$?C�K
K � �(@pC?'?* "
P?S�@�b�@�L

(π + 2πn; 2π(n+ 1)) ∀n ∈ Z

F
* P?C?$�@ * "3b��
'�@��OV�R
P�@
E(C?>UP�@
K3_?F b�F���"
'M'?C���"(F�K3C1@ ��K3$?C�K
K �
8◦.

/&4*) )y0�[¡032�9�4�[ ��0 �%7�5 ��� �?�(P?F
C?)
S
F�A�'�@��

y′(x) = − ctg x cosecx ∀x ∈ (πn;π(n + 1)), ∀n ∈ Z.

�%@<C?'?* "
P?S�@�b�@�L
(πn;π(n+ 1)) ∀n ∈ Z

A�C�E%E("
P?"
'?$?C?P?N
"�H�@?=B@�_?"
P�G
S�@��M_?P?F
C?)
S
F�A�'�@��UE(NB'?>?$?C��&'?"
_?P?"
P?+TS
'�@?�

�s* F
P�@��U_?P?F
C?)
S
F�A�'�@��

y′′(x) = cosec3 x(1 + cos2 x) ∀x ∈ (πn;π(n+ 1)), ∀n ∈ Z.

�%@�C?'?* "
P?S�@�b�@�L
(πn;π(n + 1)) ∀n ∈ Z

A�S�@���A�+ A�C�E%E("
P?"
'?$?C?P?N
"3G
H�@��O=?@�S
* F
P�@��U_?P?F
C?)
S
F�A�'�@��UE(NB'?>?$?C��U'?"
_?P?"
P?+TS
'�@?�

9◦. � [D4 � 4��?0
536
4�0 � 7 ��6
4�-
x =

π

2
+ πn ∀n ∈ Z.

10◦.
^T[D7��<0 � � � 6
4$�%7�2�7 � 7�2�2�7�5 � 4����c�
+TS�@ "
*�'�@�_?F b�NBC?'?* "
P?S�@�b�@�L

[

− π

2
+ 2πn; 2πn

) C (

2πn;
π

2
+ 2πn

]

∀n ∈ Z;
S
F
)
P�@
K3*�@ "
*�'�@�_?F b�NBC?'?* "
P?S�@�b�@�L

[π

2
+ 2πn;π + 2πn

) C (

π + 2πn;
3π

2
+ 2πn

]

∀n ∈ Z.

11◦.
�?7 ��6
4 � 6�5 � [¡0 ��� �<Y�4 � 6�5 � [¡0 ��� �����/�OF
J?>?CZHhC?'?C�HhN�H�@

x =
π

2
+ 2πn ∀n ∈ Z;

* F
J?>?C1H�@ >�K3C�HhN�H�@

x = − π

2
+ 2πn ∀n ∈ Z.

�1C?'?C�HhN�Hh+
ymin = 1;

H�@ >�K3C�HhN�Hh+
ymax = − 1.

� * F
J?>�@�L (π

2
+2πn, 1

)

∀n ∈ Z
R
P�@
E(C?>�>�@
K
@ "
*
K\��R
F
P?C?)
F
'?*�@�b��
'?F
Q

_?P���HhF
Q
y = 1;

S(* F
J?>�@�L (

− π
2

+2πn, −1
)

∀n ∈ Z �
R
F
P?C?)
F
'?*�@�b��
'?F
Q

_?P���HhF
Q
y = − 1.�%@UC?'?* "
P?S�@�b�@�L

(2πn;π + 2πn) ∀n ∈ Z
R
P�@
E(C?> P�@
K3_?F b�F���"
'¾'?"

'?C���"U_?P���HhF
Q
y = 1;

'�@¾C?'?* "
P?S�@�b�@�L
(π + 2πn; 2π(n + 1)) ∀n ∈ ZR
P�@
E(C?>UP�@
K3_?F b�F���"
'M'?"(S
+T��"(_?P���HhF
Q
y = − 1.

! $
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12◦.
� � ���
6 ��7�5 ��� 4¾8�74��2�� � 7�5 ��� ���s+T_?NB>�b�@��U'�@�C?'?* "
P?S�@�b�@�L

(2πn;π + 2πn) ∀n ∈ Z;S
F
R
'?NB*�@��M'�@�C?'?* "
P?S�@�b�@�L

(π + 2πn; 2π(n+ 1)) ∀n ∈ Z.

13◦.
�?7 �?036 ��0�[¡0+��4 �3Yc'?"
*��

14◦.
:%534
��� � 7 � �����s"
P?* C?>�@�b��
'?+T"%@
K3C�Hh_?* F
* +

x = πn ∀n ∈ Z.2%"
S
F�K3* F
P?F
'?'?C?"�_?P?"WA�"3b�+%-

cosecx→ −∞ _?P?C
x→ 2πn− 0 ∀n ∈ Z;

cosecx→ +∞ _?P?C
x→ (π + 2πn)− 0 ∀n ∈ Z.

�(P�@ S
F�K3* F
P?F
'?'?C?"�_?P?"WA�"3b�+%-

cosecx→ +∞ _?P?C
x→ 2πn+ 0 ∀n ∈ Z;

cosecx→ −∞ _?P?C
x→ (π + 2πn) + 0 ∀n ∈ Z.

�%@ >�b�F
'?'?+�L`C&R
F
P?C?)
F
'?*�@�b��
'?+�LM@
K3C�Hh_?* F
*,'?"
*��

O x

y

1

−1

−2π

−

3π

2

−π

−

π

2
π

2
π

2π

3π

2

3π

5π

2

S.TEU
V	� �

15◦.
� ��[?Y�2�4��?032�2�7�5 ��� ���("
F
R
P�@ '?C?J?"
'?'�@��M'?C&K3'?C?)
N
=?'?C1K3S
"
P�L�N
�

16◦.
]�Y�4 ��7�� ��� 4

�
4¾2�Y�4
�<032 ��� 4

�
	�2�Y �?032�4 � '?"
*��

17◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(cosecx) = (−∞; − 1] ∪ [1; +∞).

18◦.
��[?Y )f4�6%_?F�K3* P?F
"
'U'�@,P?C�K �?	��?�

�OP�@
E(C?>
Γ cosecx

HhF���'?F�_?F�K3* P?F
C?* �#_�@ P�@�b?b�"3b��
'?+�H _?"
P?"
'?F�K3F�H
_?F�K3* P?F
"
'?'?F
R
F�'�@,P?C�K ���
�

Γ secx
S�A�F b���F�K3C1@ ��K3$?C�K
K�'�@ π

2
+ 2πk

"WA�C�G

'?C?$ZA�b�C?'?+�S
_?P�@ S
F�=D@U*�@ >���"�'�@ 3π

2
+ 2πk

"WA�C?'?C?$¾A�b�C?'?+�S b�"
S
F�=DR\A�"

k �
b�&c�
F
"($?"3b�F
"('?"
F
* P?C?$�@ * "3b��
'?F
"(J?C�KWb�F��

! �
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y(x) = A sin(ωx+ ϕ) ∀x ∈ R,

R\A�"
A, ω, ϕ �

*�@ >?C?",_?F�K3* F��?'?'?+T"
=¡J?* F
A > 0, ω > 0, 0 6 ϕ < 2π,'�@ )
+TS�@ "
*
K\� �uA>*.=I13/&D&(�13M � P?C�K ��	����W�

�(F�K3* F��?'?'?+T"
=�S L�F�A��?��C?"�S,E(F
P�HhN�b�N
=BC�Hh"+&c*,'�@ )
S�@ '?C��O-
A �

A3= � L
Z D&47,�CEA V

ω �
(+*�,��u1

�
A3[ \]AX25471347A V

ϕ �
/&AX\]A Z 6�/&A3[ ��A��+A �

O x

A sin ϕ

A

y

−A

− 2π+ϕ
ω

− 3π+2ϕ
2ω

−π+ϕ
ω

−π+2ϕ
2ω

−ϕ
ω

π−2ϕ
2ω

π−ϕ
ω

3π−2ϕ
2ω

2π−ϕ
ω

S.TEU
V	�5W

��@ P�HhF
'?C?>�@��?S b?�?"
*
K\�%_?"
P?C?F�A�C?J?"�K3>BF
Q<E(NB'?>?$?C?"
Q�KO_?"
P?C?F�A�F�H
T =

2π

ω
.

:(C�KWb�F
ν =

1

T
=

ω

2π

'�@ )
+TS�@ "
*
K\� \]AX2547134713M �
�<NB'?>?$?C��

f(x) = a cosωx+ b sinωx ∀x ∈ R (|a|+ |b| 6= 0)
_?P?C?S
F�A�C?*
K\�U>US
CBA�N

f(x) =
√
a2 + b2 sin(ωx+ ϕ) ∀x ∈ R

K�_?F�HhF
���#& S
S
"WA�"
'?C��US�K3_?F�HhF
R3@ * "3b��
'?F
R
F<NBR�b�@
ϕ

_?F�E(F
P�HhN�b�@
H�-

sinϕ =
a√

a2 + b2
, cosϕ =

b√
a2 + b2

.

��@ P�HhF
'?C?>�@¾�?S b?�?"
*
K\��P?"
��"
'?C?"�H�A�C�E%E("
P?"
'?$?C�@�b��
'?F
R
F¥NBP�@ S
'?"
'?C��
R3@ P�HhF
'?C?J?"�K3>BF
R
F�>BF b�"
��@ '?C��

y′′ = − ω2y.

! �
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O x

y

A

−A

y = Ae−kx

y = −Ae−kx

S.TEU
V	� �

�<NB'?>?$?C�� � P?C�K �?	B�
�

y(x) = Ae−kx sin(ωx+ϕ) ∀x∈R,

R\A�" _�@ P�@
Hh"
* P?+
A > 0, ω > 0,

k > 0, 0 6 ϕ < 2π,
F
_?C�K3+TS�@�G

"
* �+AX47, J AX8{P D ; �uA>*.=I13/&D&\ ; L
25(�D ; (�1 Z�; ��AX/&D�[ * F
J?>?CO�

� ����� 
 �X��� ��� 
�"." �� §�

�(P?C?S
+T"%K�_�@ P�@
Hh"
* P?C?J?"�K3>?C�H�)�@�AD@ '?C?"�H

x = A sin(ω1t+ ϕ), y = B sin(ω2t+ ψ),

R\A�"
A, B, ω1, ω2 �

_?F b�F���C?* "3b��
'?+T"sJ?C�KWb�@?=
ϕ =

π

2
m, m ∈ Z, ψ =

π

2
n,

n ∈ Z,
'�@ )
+TS�@�&c*
K\� �£D �u,+*BA3=ID��<D&252�AB-0, � P?C�K �?	��%�&� ���W�

�<C?R
NBP?+ 2%C�K
K
@���N`_?F b�NBJ�@�&c*
K\�&_?P?CZKWb�F���"
'?C?CMA�S
N�LUS
)�@ C�Hh'?F,_?"
P�G
_?"
'BA�C?>?N�b?�?P?'?+�LUR3@ P�HhF
'?C?J?"�K3>?C�LM>BF b�"
��@ '?C?QO�

O
1−1

1

−1

x

y

S.TEU
V	� ��V
x=cos 3t, y=sin 2t

O 1−1

1

−1

x

y

S.TEU
V	� �5V
x=sin5t, y=sin 3t
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O 1−1

1

−1

x

y

S.TEU
V	���uV
x=cos5t, y=cos t

O 1−1

1

−1

x

y

S.TEU
V	����V
x=sin5t, y=cos 2t

O 1−1

1

−1

x

y

S.TEU
V	���uV
x=cos 6t, y=cos 5t

O 1−1

1

−1

x

y

S.TEU
V	� ��V
x=cos 4t, y=sin 3t

O 1−1

1

−1

x

y

S.TEU
V	� ��V
x=cos t, y=sin 3t

O 1−1

1

−1

x

y

S.TEU
V�� ��V
x=sin4t, y=sin 5t


 �



� � � � 	�� ��������
��
	����

 �d

	���	�	�
�� � ���
	����

 �d

	��#���
	
����
�� � �����
	��������
	 ����	

����
	
�
���
���������d��
��	�����
	
����
�� � �����
	��������
	�����	

����
	
	

������� 
 � � � � �	� � 
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���$ � �B� 
 � !�� � ��
��
$ � 
 � !���! 
 ��$ � 

���]" � 
 ' � � � �
� 
��

�<NB'?>?$?C�� �(P?F
C?)
S
F�A�'�@�� �("
P?S
F
F
�
P�@ )
'�@��

sinx cosx − cosx+ C

cosx − sinx sinx+ C

tgx
1

cos2 x
− ln | cosx|+ C

ctg x − 1

sin2 x
ln | sinx|+ C

secx tg x secx ln
∣

∣

∣
tg

(x

2
+
π

4

)
∣

∣

∣
+ C

cosecx − ctg x cosecx ln
∣

∣

∣
tg
x

2

∣

∣

∣
+ C

(C �
_?P?F
C?)
S
F b��
'�@��M_?F�K3* F��?'?'�@����W�

� �����	����� $ ���9�¦$ � 
 � !���! 
 ��$ � 

���]" � 
�� � � � �
� 
�


�{*�(�25D&/&,�251>= J?C�KWb�@
x

C?)ZF
* P?"
)
>�@
[ − 1; 1]

'�@ )
+TS�@ "
*
K\��*�@ >BF
"
J?C�KWb�F

arcsinx
C?)%F
* P?"
)
>�@ [

− π

2
;
π

2

]

,
J?* F�"
R
F�K3C?'?N�K�P�@ S
"
'

x.

− π

2
6 arcsinx 6

π

2
∀x ∈ [− 1; 1],

sin arcsinx = x ∀x ∈ [− 1; 1].

�{*�(�(�1325D&/&,�251>= J?C�KWb�@
x

C?)%F
* P?"
)
>�@
[− 1; 1]

'�@ )
+TS�@ "
*
K\�M*�@ >BF
"
J?C�KWb�F

arccosx
C?)%F
* P?"
)
>�@

[0;π],
J?* F�"
R
F,>BF�K3C?'?N�K�P�@ S
"
'

x.

0 6 arccosx 6 π ∀x ∈ [− 1; 1],

cos arccosx = x ∀x ∈ [− 1; 1].

�{*�(�47AX/ � ; /&251>= J?C�KWb�@
x

'�@ )
+TS�@ "
*
K\��*�@ >BF
"UJ?C�KWb�F
arctgx

C?)
C?* "
P?S�@�b�@ (

− π

2
;
π

2

)

,
J?* F�"
R
F,*�@ '?R
"
'�K�P�@ S
"
'

x.

 +
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− π

2
< arctgx <

π

2
∀x ∈ R,

tg arctgx = x ∀x ∈ R.

�{*�(�(�1347AX/ � ; /&251>= J?C�KWb�@
x

'�@ )
+TS�@ "
*
K\��*�@ >BF
"1J?C�KWb�F
arcctgxC?)(C?'?* "
P?S�@�b�@

(0;π),
J?* F�"
R
F,>BF
*�@ '?R
"
'�K�P�@ S
"
'

x.

0 < arcctgx < π ∀x ∈ R,

ctg arcctgx = x ∀x ∈ R.

arcsin(− x) = − arcsinx ∀x ∈ [− 1; 1].

arccos(− x) = π − arccosx ∀x ∈ [− 1; 1].

arctg(− x) = − arctgx ∀x ∈ R.

arcctg(− x) = π − arcctgx ∀x ∈ R.

arcsinx+ arccosx =
π

2
∀x ∈ [− 1; 1].

arctgx+ arcctgx =
π

2
∀x ∈ R.

arcsin sinx = x ∀x ∈
[

− π

2
;
π

2

]

.

arccos cosx = x ∀x ∈ [0;π].

arctg tg x = x ∀x ∈
(

− π

2
;
π

2

)

.

arcctg ctg x = x ∀x ∈ (0;π).

cos arcsinx =
√

1− x2 ∀x ∈ [− 1; 1].

tg arcsinx =
x√

1− x2
∀x ∈ (− 1; 1).

ctg arcsinx =

√
1− x2

x
∀x ∈ [− 1; 0) ∪ (0; 1].

sin arccosx =
√

1− x2 ∀x ∈ [− 1; 1].


/<
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tg arccosx =

√
1− x2

x
∀x ∈ [− 1; 0) ∪ (0; 1].

ctg arccosx =
x√

1− x2
∀x ∈ (− 1; 1).

sin arctgx =
x√

1 + x2
∀x ∈ R.

cos arctgx =
1√

1 + x2
∀x ∈ R.

ctg arctgx =
1

x
∀x ∈ R\{0}.

sin arcctgx =
1√

1 + x2
∀x ∈ R.

cos arcctgx =
x√

1 + x2
∀x ∈ R.

tg arcctgx =
1

x
∀x ∈ R\{0}.

arcsinx = arccos
√

1− x2 ∀x ∈ (0; 1).

arcsinx = arctg
x√

1− x2
∀x ∈ (0; 1).

arcsinx = arcctg

√
1− x2

x
∀x ∈ (0; 1).

arccosx = arcsin
√

1− x2 ∀x ∈ (0; 1).

arccosx = arctg

√
1− x2

x
∀x ∈ (0; 1).

arccosx = arcctg
x√

1− x2
∀x ∈ (0; 1).

arctgx = arcsin
x√

1 + x2
∀x ∈ (0; +∞).
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arctgx = arccos
1√

1 + x2
∀x ∈ (0; +∞).

arctgx = arcctg
1

x
∀x ∈ (0; +∞).

arcctgx = arcsin
1√

1 + x2
∀x ∈ (0; +∞).

arcctgx = arccos
x√

1 + x2
∀x ∈ (0; +∞).

arcctgx = arctg
1

x
∀x ∈ (0; +∞).

� 	���� � ��! ����� � !�� � ��
�� " � 
 
 � ! ����� $ ���('
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 ��$ � 
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 ' � � � �
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��

arcsinx+ arcsin y = arcsin
(

x
√

1− y2 + y
√

1− x2
)

,
"�KWb�C

xy 6 0
C�b�C

x2 + y2 6 1.

arcsinx+ arcsin y = π − arcsin
(

x
√

1− y2 + y
√

1− x2
)

,
"�KWb�C

x > 0, y > 0
C
x2 + y2 > 1.

arcsinx+ arcsin y = − π − arcsin
(

x
√

1− y2 + y
√

1− x2
)

,
"�KWb�C

x < 0, y < 0
C
x2 + y2 > 1.

arcsinx− arcsin y = arcsin
(

x
√

1− y2 − y
√

1− x2
)

,
"�KWb�C

xy > 0
C�b�C

x2 + y2 6 1.

arcsinx− arcsin y = π − arcsin
(

x
√

1− y2 − y
√

1− x2
)

,
"�KWb�C

x > 0, y < 0
C
x2 + y2 > 1.

arcsinx− arcsin y = − π − arcsin
(

x
√

1− y2 − y
√

1− x2
)

,
"�KWb�C

x < 0, y > 0
C
x2 + y2 > 1.

arccosx+ arccosy = arccos
(

xy −
√

(1− x2)(1− y2)
)

,
"�KWb�C

x+ y > 0.

�!
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arccosx+ arccosy = 2π − arccos
(

xy −
√

(1− x2)(1− y2)
)

,
"�KWb�C

x+ y < 0.

arccosx−arccos y = −arccos
(

xy+
√

(1− x2)(1− y2)
)

,
"�KWb�C

x−y > 0.

arccosx− arccosy = arccos
(

xy+
√

(1− x2)(1− y2)
)

,
"�KWb�C

x− y < 0.

arctgx+ arctg y = arctg
x+ y

1− xy
,

"�KWb�C
xy < 1.

arctgx+ arctg y = π + arctg
x+ y

1− xy
,

"�KWb�C
x > 0

C
xy > 1.

arctgx+ arctg y = − π + arctg
x+ y

1− xy
,

"�KWb�C
x < 0

C
xy > 1.

arctgx− arctg y = arctg
x− y

1 + xy
,

"�KWb�C
xy > − 1.

arctgx− arctg y = π + arctg
x− y

1 + xy
,

"�KWb�C
x > 0

C
xy < − 1.

arctgx− arctg y = − π + arctg
x− y

1 + xy
,

"�KWb�C
x < 0

C
xy < − 1.

2 arcsinx = arcsin
(

2x
√

1− x2
)

,
"�KWb�C |x| 6

√
2

2
.

2 arcsinx = π − arcsin
(

2x
√

1− x2
)

,
"�KWb�C √

2

2
< x 6 1.

2 arcsinx = − π − arcsin
(

2x
√

1− x2
)

,
"�KWb�C − 1 6 x < −

√
2

2
.

2 arccosx = arccos(2x2 − 1),
"�KWb�C

0 6 x 6 1.

2 arccosx = 2π − arccos(2x2 − 1),
"�KWb�C − 1 6 x < 0.

2 arctgx = arctg
2x

1− x2
,

"�KWb�C |x| < 1.
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2 arctgx = π + arctg
2x

1− x2
,

"�KWb�C
x > 1.

2 arctgx = − π + arctg
2x

1− x2
,

"�KWb�C
x < − 1.

� " � � ��! ��"�$ � � 
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­ �¡u�¨�u�� 
¡epn � op³ y(x) = arcsin x

�{*�(�25D&/&,�2
�

E(NB'?>?$?C��<F
�
P�@ * '�@��%>�K3N���"
'?C!&�K3C?'?N�K
@T'�@ [

−π
2

;
π

2

]

.

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
�

D(arcsinx) = [− 1; 1].

2◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(arcsinx) =
[

− π

2
;
π

2

]

.

3◦.
]�0 �?0 � 2�Y+��-

arcsin( − x) = − arcsinx ∀x ∈ [ − 1; 1].
�OP�@
E(C?>

K3C�H�Hh"
* P?C?J?"
'1F
* '?F�K3C?* "3b��
'?F,'�@�J�@�b�@�>BF
F
P
A�C?'�@ *U� P?C�K �D�����W�

O x

y

−π
2

1−1

π
2

S.TEU
V��uW

4◦.
]�0���0�[D4�7 ��4��?0
536�Y+���

5◦.
] � � � x = 0.

6◦.
^T[D7��<0 � � � 6
4 	�2�Y�6
7���7�5 � 7 ��2�5 � 8 Y��

�(F b�F���C?* "3b��
'�@��%'�@c_?F b�NBC?'?* "
P?S�@�b�%
(0; 1];F
* P?C?$�@ * "3b��
'�@���'�@c_?F b�NBC?'?* "
P?S�@�b�%

[−1; 0).

7◦.
^T[D7��<0 � � � 6
4 �%7�2�7 � 7�2�2�7�5 � 4��

�sF
)
P�@
K3*�@ "
*�'�@�F
* P?"
)
>B"
[− 1; 1].

8◦.
/&4*) )y0�[¡032�9�4�[ ��0 �<Y+���s�(P?C?* C?J?"�K3>?C�L

* F
J?"
>U'?"
*��
9◦.

� � ���
6 ��7�5 ��� 4 8�74��2�� � 7�5 ��� �,�s+�G
_?NB>�b�@���'�@cF
* P?"
)
>B"

[0; 1];
S
F
R
'?NB*�@���'�@cF
*�G

P?"
)
>B"
[− 1; 0].

�OF
J?>�@,_?"
P?"
R
C?��@
(0, 0).

10◦.
�?7 �?036 � 6�5 � [¡0 ��� �<Yc'?"
*��

11◦.
:%534
��� � 7 � '?"
*��

12◦.
]�Y�4 ��7�� ��� 0
0 	�2�Y �?032�4�0

max
[−1;1]

(arcsinx) =
π

2

A�F�K3* C?R3@ "
*
K\�%S�* F
J�G

>B"
x = 1;

'�@ C�Hh"
'?�
��"
"c)
'�@�J?"
'?C?"
min
[−1;1]

(arcsinx) = − π

2

A�F�K3* C?R3@ "
*
K\�`S
* F
J?>B"

x = − 1.
­ �¡u®±¡u�� 
¡epn � op³ y(x) = arccos x

�{*�(�(�1325D&/&,�2
�

E(NB'?>?$?C��(F
�
P�@ * '�@��(>%K3N���"
'?C!& >BF�K3C?'?N�K
@s'�@
[0;π].

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
�

D(arccosx) = [− 1; 1].
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2◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(arccosx) = [0;π].

O x

y

1−1

π

π/2

S.TEU
V����

3◦.
]�0)�D8 �/�D0 � 5-� 2�4 �?0 � 2�7 �

�

2�4�2�0
�

�?0 � 2�7 � � P?C�K �D�
�
�W�
4◦.

]�0���0�[D4�7 ��4��?0
536�Y+���
5◦.

] � � � x = 1.
6◦.

^T[D7��<0 � � � 6
4 	�2�Y�6
7���7�5 � 7 ��2�5 �
�8 Y��c�(F b�F���C?* "3b��
'�@�� '�@#_?F b�NBC?'?* "
P?S�@�b�"

[− 1; 1).
7◦.

^T[D7��<0 � � � 6
4 �%7�2�7 � 7�2�2�7�5 � 4��
�c�
+TS�@ "
*�'�@�F
* P?"
)
>B"

[− 1; 1].
8◦.

/&4*) )y0�[¡032�9�4�[ ��0 �<Y+�����(P?C?* C?J?"�KWG
>?C�LU* F
J?"
>U'?"
*��

9◦.
�?7 �?036 � 6�5 � [¡0 ��� �<Y�'?"
*��

10◦.
� � ���
6 ��7�5 ��� 4&8�74��2�� � 7�5 ��� �B�s+�G

_?NB>�b�@���'�@(F
* P?"
)
>B"
[−1; 0];

S
F
R
'?NB*�@���'�@
F
* P?"
)
>B"

[0; 1].
�OF
J?>�@�_?"
P?"
R
C?��@ (

0,
π

2

)

.

11◦.
:%534
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12◦.
]�Y�4 ��7�� ��� 0
0(4&2�Y�4
�<032 ��� 0
0 	�2�Y �?032�4
�����%@ C?�
F b��
��"
"T)
'�@�J?"
'?C?"

max
[−1;1]

(arccosx) = π
A�F�K3* C?R3@ "
*
K\�`S�* F
J?>B"

x = − 1;
'�@ C�Hh"
'?�
��"
"c)
'�@�J?"3G

'?C?"
min
[−1;1]

(arccosx) = 0
A�F�K3* C?R3@ "
*
K\�US,* F
J?>B"

x = 1.

­ �¡uw­Ou�� 
¡epn � op³ y(x) = arctg x
�{*�(�47AX/ � ; /&2

�
E(NB'?>?$?C��1F
�
P�@ * '�@��&>ZK3N���"
'?C!&�*�@ '?R
"
'�K
@,'�@�C?'�G

* "
P?S�@�b (

− π

2
;
π

2

)

.

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
�

D(arctgx) = R.

2◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(arctgx) =
(

− π

2
;
π

2

)

.

O x

y

1
−1

−π
4

π
4

−π/2

π/2

S.TEU
V�� �

3◦.
]�0 �?0 � 2�Y+��-

arctg(−x) = −arctgx ∀x ∈ R.
�OP�@
E(C?> K3C�H�Hh"
* P?C?J?"
'�F
* '?F�K3C�G
* "3b��
'?F,'�@�J�@�b�@�>BF
F
P
A�C?'�@ *��

4◦.
]�0���0�[D4�7 ��4��?0
536�Y+���

5◦.
] � � � x = 0.

6◦.
^T[D7��<0 � � � 6
4 	�2�Y�6
7���7�5

�

� 7 ��2�5 � 8 Y��?�(F b�F���C?* "3b��
'�@��M'�@
J?C�KWb�F
S
F�HUb�NBJ?"

(0; +∞);
F
* P?C�G

$�@ * "3b��
'�@��U'�@�J?C�KWb�F
S
F�H b�NBJ?"
(−∞; 0).

7◦.
^T[D7��<0 � � � 6
4 �%7�2�7 � 7�2�2�7�5 � 4��O�sF
)
P�@
K3*�@ "
*M'�@US�K3"
Q¾J?C�KWb�F
S
F
Q

_?P���HhF
Q
R

� P?C�K ��� ���W�
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8◦.
/&4*) )y0�[¡032�9�4�[ ��0 �<Y+�,'�@

R.
�(P?C?* C?J?"�K3>?C�LU* F
J?"
>&'?"
*��

9◦.
�?7 �?036 � 6�5 � [¡0 ��� �<Yc'?"
*��

10◦.
� � ���
6 ��7�5 ��� 4�8�74��2�� � 7�5 ��� �T�s+T_?NB>�b�@�� '�@�J?C�KWb�F
S
F�H�b�NBJ?"

(−∞; 0];
S
F
R
'?NB*�@��('�@�J?C�KWb�F
S
F�HMb�NBJ?"

[0; +∞).
�OF
J?>�@�_?"
P?"
R
C?��@

(0, 0).

11◦.
��7�[D4 	�7�2 � Y � � 2 �f0<Y 534
��� � 7 � � y = − π

2

C
y =

π

2
.

12◦.
]�Y�4 ��7�� ��� 4

�
4¾2�Y�4
�<032 ��� 4

�
	�2�Y �?032�4 � '?"
*��

­ �¡u ©�u�� 
¡epn � op³ y(x) = arcctg x
�{*�(�(�1347AX/ � ; /&2

�
E(NB'?>?$?C���F
�
P�@ * '�@���>MK3N���"
'?C!& >BF
*�@ '?R
"
'�K
@('�@

C?'?* "
P?S�@�b
(0;π).

O x

y

1

π/2
π
4

π

S.TEU
V�� �

1◦.
� ���DY 5 ��� 7���[¡0 ��0 �D032�4
�

D(arcctgx) = R.

2◦.
X12�7�� 0
5 � 8�7 	�2�Y �?032�4 �

E(arcctgx) = (0;π).
3◦.

]�0 �D8 �/�D0 � 5-�,2�4 �?0 � 2�7 �
�2�4Z2�0 �?0 � 2�7 � � P?C�K ����	B�W�

4◦.
]�0���0�[D4�7 ��4��?0
536�Y+���

5◦.
] � �D0 � '?"
*����OP�@
E(C?> '?"

_?"
P?"�K3"
>�@ "
*�F�K3C&@ ��K3$?C�K
K �
6◦.

^T[D7��<0 � � � 6
4 	�2�Y�6
7���7
�5 � 7 ��2�5 � 8 Y�� �(F b�F���C?* "3b��
'�@��

'�@�S�K3"
QUJ?C�KWb�F
S
F
QM_?P���HhF
Q
R.

7◦.
^T[D7��<0 � � � 6
4��%7�2�7 � 7�2�2�7�5 � 4��3�c�
+TS�@ "
*�'�@�S�K3"
Q(J?C�KWb�F
S
F
Q�_?P���G

HhF
Q
R.

8◦.
/&4*) )y0�[¡032�9�4�[ ��0 �<Y+�,'�@

R.
�(P?C?* C?J?"�K3>?C�LU* F
J?"
>&'?"
*��

9◦.
�?7 �?036 � 6�5 � [¡0 ��� �<Yc'?"
*��

10◦.
� � ���
6 ��7�5 ��� 4�8�74��2�� � 7�5 ��� �T�s+T_?NB>�b�@�� '�@�J?C�KWb�F
S
F�H�b�NBJ?"

[0; +∞);
S
F
R
'?NB*�@��%'�@�J?C�KWb�F
S
F�HMb�NBJ?"

(−∞; 0].
�OF
J?>�@�_?"
P?"
R
C?��@ (

0,
π

2

)

.

11◦.
��7�[D4 	�7�2 � Y � � 2 �f0<Y 534
��� � 7 � � y = 0

C
y = π.

12◦.
]�Y�4 ��7�� ��� 4

�
4¾2�Y�4
�<032 ��� 4

�
	�2�Y �?032�4 � '?"
*��

­ �¡u®¦¡upd ��� � opnpo k���������e	��� ���po��
k�ehk �(g����po	
hgBm npo�� � 
¡epn � opqk�� ���po��
k�ehk �(g����po	
hgBm npo�� � 
¡epn � opq
�
3B� ��� �
���<NB'?>?$?C��

y(x) = arcsin sinx ∀x ∈ R
� P?C�K ���
�
�W�

O

π
2

−π
2

x

y

π
2

π
3π
2

2π
5π
2

3π

−π
2

−π

− 3π
2

−2π

− 5π
2

−3π
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�
3B� ��� �����<NB'?>?$?C��
y(x) = arccos cosx ∀x ∈ R

� P?C�K �D� ���W�

O

π

x

y

π 2π 3π−π−2π−3π

S.TEU
V�� �

�
3B� ��� �?���<NB'?>?$?C��
y(x)=arctg tg x ∀x∈

(

− π

2
+πk;

π

2
+πk

)

, ∀k∈Z

� R
P�@
E(C?>&_?F�K3* P?F
"
'U'�@�P?C�K ���,3 �W�

O

π
2

−π
2

x

y

π
2

π
3π
2

2π
5π
2

3π

−π
2

−π

− 3π
2

−2π

− 5π
2

−3π

S.TEU
V�� �

�
3B� ��� 	����<NB'?>?$?C��
y(x) = arcctg ctg x ∀x ∈

(

πk; π(k+ 1)
)

, ∀k ∈ Z
� R
P�@
E(C?>&_?F�K3* P?F
"
'U'�@�P?C�K ��� ���W�

O

π

x

y

π 2π 3π−π−2π−3π
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�<NB'?>?$?C�� �(P?F
C?)
S
F�A�'�@�� �("
P?S
F
F
�
P�@ )
'�@��

arcsinx
1√

1− x2
∀x ∈ (− 1 ; 1) x arcsinx+

√
1− x2 + C

arccosx
− 1√
1− x2

∀x ∈ (− 1 ; 1) x arccosx−
√

1− x2 + C

arctgx
1

1 + x2
x arctgx− 1

2
ln(x2 + 1) + C

arcctgx − 1

1 + x2
x arcctgx+

1

2
ln(x2 + 1) + C

(C �
_?P?F
C?)
S
F b��
'�@��M_?F�K3* F��?'?'�@����W�

� ���$# � ���	��"�$ ��! $ � 
 � !���! 
 ��$ � 

���]" � 
 ' � � � �
� 
��
­�¹Ou�¨�u

cos x = cos y

cosx = cos y ⇐⇒ x = ± y + 2πn ∀x, y ∈ R, ∀n ∈ Z.

­�¹Ou®±¡u
sin x = sin y

sinx = sin y ⇐⇒
[

x = y + 2πn,

x = π − y + 2πn
∀x, y ∈ R, ∀n ∈ Z.

­�¹Ouw­Ou
tg x = tg y

tg x = tg y ⇐⇒ x = y + πn

∀x ∈
(

− π

2
+ πk;

π

2
+ πk

)

, ∀y ∈
(

− π

2
+ πl;

π

2
+ πl

)

, ∀k, l, n ∈ Z.

­�¹Ou ©�u
ctg x = ctg y

ctg x = ctg y ⇐⇒ x = y + πn

∀x ∈ (πk;π(k + 1)), ∀y ∈ (πl;π(l + 1)), ∀k, l, n ∈ Z.
$ �
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cos x = − cos y

cosx = − cos y ⇐⇒ x = π ± y + 2πn ∀x, y ∈ R, ∀n ∈ Z.

­�¹OuwªOu
sin x = − sin y

sinx = − sin y ⇐⇒
[

x = − y + 2πn,

x = π + y + 2πn
∀x, y ∈ R, ∀n ∈ Z.

­�¹Ou��¡u
tg x = − tg y

tg x = − tg y ⇐⇒ x = − y + πn

∀x ∈
(

− π

2
+ πk;

π

2
+ πk

)

, ∀y ∈
(

− π

2
+ πl;

π

2
+ πl

)

, ∀k, l, n ∈ Z.

­�¹Ouw»Ou
ctg x = − ctg y

ctg x = − ctg y ⇐⇒ x = − y + πn

∀x ∈ (πk;π(k + 1)), ∀y ∈ (πl;π(l + 1)), ∀k, l, n ∈ Z.

­�¹Ouw¹Ou
sin x = cos y

sinx = cos y ⇐⇒ x =
π

2
± y + 2πn ∀x, y ∈ R, ∀n ∈ Z.

­�¹Ou�¨�¬Ou
tg x = ctg y

tg x = ctg y ⇐⇒ x =
π

2
− y + πn

∀x ∈
(

− π

2
+ πk;

π

2
+ πk

)

, ∀y ∈ (πl;π(l + 1)), ∀k, l, n ∈ Z.

­�¹Ou�¨�¨�u
sin x = − cos y

sinx = − cos y ⇐⇒ x = − π

2
± y + 2πn ∀x, y ∈ R, ∀n ∈ Z.

­�¹Ou�¨?±¡u
tg x = − ctg y

tg x = − ctg y ⇐⇒ x =
π

2
+ y + πn

∀x ∈
(

− π

2
+ πk;

π

2
+ πk)

)

, ∀y ∈ (πl;π(l + 1)), ∀k, l, n ∈ Z.
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©D¬Ou�¨�up¢ ����l�ehg�epohg

sin t = a
�yKWb�C |a| > 1,

* F�NBP�@ S
'?"
'?C?"
sin t = a

'?"%C�Hh"
"
*,P?"
��"
'?C?QO�
�yKWb�C |a| 6 1,

* F`Hh'?F���"�K3* S
F�H�P?"
��"
'?C?Q&�
N
A�"
*

{(− 1)n arcsina+ πn} ∀n ∈ Z
� P?C�K ��� ��C&P?C�K �?�
���W�

� J�@
K3* '?F�K3* CO=

sin t = 0 ⇐⇒ t = πn ∀n ∈ Z,

sin t = − 1 ⇐⇒ t = − π

2
+ 2πn ∀n ∈ Z,

sin t = 1 ⇐⇒ t =
π

2
+ 2πn ∀n ∈ Z.

O

1

a

−1

(a > 1)a

ysin

x

Parcsin aPπ−arcsin a

Pπ P
0

−1 1

� n>� } p �
a > 0

S.TEU
V�� �

O

1

−1 (a < − 1)
a

a

ysin

x

Parcsin aP−π−arcsin a

P π
2

Pπ P0

−1 1

� n>� } p �
a 6 0

S.TEU
V�� �

©D¬Ou®±¡uh¢ ����l�ehg�epohg
cos t = a

�yKWb�C |a| > 1,
* F�NBP�@ S
'?"
'?C?"

cos t = a
'?"%C�Hh"
"
*,P?"
��"
'?C?QO�

�yKWb�C |a| 6 1,
* F`Hh'?F���"�K3* S
F�H�P?"
��"
'?C?Q&�
N
A�"
*

{ ± arccosa+ 2πn} ∀n ∈ Z
� P?C�K ���?�(CUP?C�K �����
�W�

� J�@
K3* '?F�K3* CO=

cos t = 0 ⇐⇒ t =
π

2
+ πn ∀n ∈ Z,

cos t = − 1 ⇐⇒ t = π + 2πn ∀n ∈ Z,

cos t = 1 ⇐⇒ t = 2πn ∀n ∈ Z.
$ <
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1

a

−1

y

x

cos

Parccos a

P−arccos a

P π
2

Pπ P
0

−1 1

� n>� } p �
− 1 6 a 6 0

S.TEU
V���W

O

1

a

−1

y

x

cos

Parccos a

P−arccos a

P π
2

Pπ P
0

−1 1

� n>� } p �
0 6 a 6 1

S.TEU
V��
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©D¬Ouw­Oup¢ ����l�ehg�epohg
tg t = a

�(P?CMb�&c�
F�H A�"
Q�K3* S
C?* "3b��
'?F�H
a

Hh'?F���"�K3* S
F�H�P?"
��"
'?C?Q&�
N
A�"
*

{arctga+ πn} ∀n ∈ Z
� P?C�K ���
��C&P?C�K ��� 	B�W�

y tg

a

1
Parctg a

Pπ+arctg a

Pπ

−1 O

P
0

1 0 x

−1

� n>� } p �
a > 0

S.TEU
V�� �

y tg

a

1

Parctg a

Pπ+arctg a

Pπ

−1 O

P
0

1 0 x

−1

� n>� } p �
a 6 0
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ctg t = a�(P?CMb�&c�
F�H A�"
Q�K3* S
C?* "3b��
'?F�H
a

Hh'?F���"�K3* S
F�H�P?"
��"
'?C?Q&�
N
A�"
*

{arcctga+ πn} ∀n ∈ Z.
� P?C�K ������C&P?C�K ���
���W�

O
P0

Parcctg a

Pπ+arcctg a

10 ctg

y

Pπ

−1

−1

1a x

� n>� } p �
a 6 0

S.TEU
V����

O

P0

Parcctg a

Pπ+arcctg a

10 ctg

y

Pπ

−1

−1

1 a x

� n>� } p �
a > 0
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sin t < a
�yKWb�C

a 6 − 1,
* F,'?"
P�@ S
"
'�K3* S
F,P?"
��"
'?C?QU'?"%C�Hh"
"
*��

�yKWb�C
a > 1,

* F�P?"
��"
'?C?"�H �
N
A�"
*<b�&c�
F
"TA�"
Q�K3* S
C?* "3b��
'?F
"cJ?C�KWb�F
t.

�yKWb�C −1 < a 6 1,
* F<P?"
��"
'?C���HhC`�
N
A�NB*<*�@ >?C?"cJ?C�KWb�@

t,
>BF
* F
P?+T"

N
A�F
S b�"
* S
F
P��!&c*�L�F
*��M�
+ F�A�'?F�HhN�C?)�A�S
F
Q?'?+�LM'?"
P�@ S
"
'�K3* S

π − arcsina+ 2πn < t < 2π + arcsina+ 2πn,
R\A�"

n �
b�&c�
F
"($?"3b�F
"(J?C�KWb�F��

�<� ��[?Y )f4��?0
536
7�0s[¡0 � 032�4�0�� P?C�K ���
3<C1�
���W�
x NBJ?"
* F�H

2π
G�_?"
P?C?F�A�C?J?'?F�K3* C�E(NB'?>?$?C?C,K3C?'?N�Ky'�@�L�F�A�C�H1Hh'?F���"�K3* S
F

)
'�@�J?"
'?C?Q�'?"
)�@ S
C�K3C�HhF
Q,_?"
P?"�Hh"
'?'?F
Q
t,

_?P?C`>BF
* F
P?+�L,K3C?'?N�K3F
CBAD@�b�"3��C?*
'?C���"(R
F
P?C?)
F
'?*�@�b��
'?F
QM_?P���HhF
Q

y = a.
�����y0 � 032�4�0%5���7��%7�� ��� 0 ��4�2�4���2�7 � 7�6W[ � � 2�7�5 � 4D;

�%7 ��[?Y 5
5 � � ��032�4 � ��[D4 − 1 < a 6 1
� P?C�K ���
��C 3����W�

�
���%@cF�K3C�F
P
A�C?'�@ *�F
* >�b�@�A�+TS�@ "�H1_?F b�NBC?'?* "
P?S�@�b
[−1; a),

J?* F%K3F
F
*�G
S
"
*
K3* S
N
"
*�'?"
P�@ S
"
'�K3* S
N

sin t < a.���D�%@`"WA�C?'?C?J?'?F
QZF
>?P?N���'?F�K3* C¾S
+sA�"3b?�?"�H A�NBR
N
=�>�@���AD@��Z* F
J?>�@
Pt>BF
* F
P?F
Q�_?P?F
"
$?C?P?N
"
*
K\� '�@¥_?F b�NBC?'?* "
P?S�@�b

[ − 1; a)
F�K3C F
P
A�C?'�@ *�� .y* F
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tg t > a

�(P?C b�&c�
F�H A�"
Q�K3* S
C?* "3b��
'?F�H
a

Hh'?F���"�K3* S
F�H�P?"
��"
'?C?Q �?S b?�?"
*
K\�
F
���O"WA�C?'?"
'?C?"�C?'?* "
P?S�@�b�F
S

(

arctg a+ πn;
π

2
+ πn

)

∀n ∈ Z.

�<� ��[?Y )f4��?0
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7�0s[¡0 � 032�4�0�AD@ '?F,'�@�P?C�K �������
x�NBJ?"
* F�H

π
G�_?"
P?C?F�A�C?J?'?F�K3* C�E(NB'?>?$?C?C�*�@ '?R
"
'�K�C�* F
R
F�= J?* F<F
'�@(F
_�G

P?"WA�"3b�"
'�@1'�@ZC?'?* "
P?S�@�b�@�L (

− π

2
+ πm;

π

2
+ πm

)

∀m ∈ Z,
'�@�L�F�A�C�H

Hh'?F���"�K3* S
F&)
'�@�J?"
'?C?Q '?"
)�@ S
C�K3C�HhF
Q¥_?"
P?"�Hh"
'?'?F
Q
t,

_?P?C >BF
* F
P?+�L¥*�@ '�G
R
"
'�K3F
CBAD@<b�"3��C?*�S
+T��"(R
F
P?C?)
F
'?*�@�b��
'?F
Q`_?P���HhF
Q

y = a.
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���W�
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"
'�K3F
S`� _?P���H�@��

x = 1)
F
* >�b�@�A�+TS�@ "�HZb�NBJ

(a; +∞),J?* F�K3F
F
* S
"
*
K3* S
N
"
*�'?"
P�@ S
"
'�K3* S
N
tg t > a.�����%@,"WA�C?'?C?J?'?F
QZF
>?P?N���'?F�K3* C1S
+sA�"3b?�?"�H�A�NBR
CO=�>�@���AD@��&* F
J?>�@

Pt>BF
* F
P?+�LU*�@ >�@��O=�J?* FM_?P���Hh+T"
OPt

_?"
P?"�K3"
>�@�&c*�F�K3�`*�@ '?R
"
'�K3F
S�'�@,b�NBJ?"
(a; +∞).

.y* F�A�NBR
C ^Parctg aPπ
2

C ^Pπ+arctg aP 3π
2

�
"
)(>BF
'?$?F
S��

�?�Dx NBJ?"
* F�H _?"
P?C?F�AD@,)�@ _?C�K3+TS�@ "�H�S�K3"<Hh'?F���"�K3* S
F,)
'�@�J?"
'?C?Q
t
*�@�G

>?C�L¡=�J?* F�* F
J?>?C
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ctg t < a�(P?C b�&c�
F�H A�"
Q�K3* S
C?* "3b��
'?F�H
a

Hh'?F���"�K3* S
F�H�P?"
��"
'?C?Q �?S b?�?"
*
K\�
F
���O"WA�C?'?"
'?C?"�C?'?* "
P?S�@�b�F
S

(arcctg a+ πn;π + πn) ∀n ∈ Z.
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x�NBJ?"
* F�H

π
G�_?"
P?C?F�A�C?J?'?F�K3* C¾E(NB'?>?$?C?C¾>BF
*�@ '?R
"
'�K%C¾* F
R
F�=�J?* FUF
'�@

F
_?P?"WA�"3b�"
'�@<'�@�C?'?* "
P?S�@�b�@�L
(πm;π(m+ 1)) ∀m ∈ Z,

'�@�L�F�A�C�H Hh'?F���"3G
K3* S
F,)
'�@�J?"
'?C?QU'?"
)�@ S
C�K3C�HhF
QU_?"
P?"�Hh"
'?'?F
Q

t,
_?P?C&>BF
* F
P?+�LM>BF
*�@ '?R
"
'�K3F G

CBAD@�b�"3��C?*�'?C���"(R
F
P?C?)
F
'?*�@�b��
'?F
QM_?P���HhF
Q
y = a.

O

a

t

y

2ππ−π−2π

−
2
π

+
a
rc

ct
g

a

−
π

+
a
rc
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g

a
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rc

ct
g

a

π
+

a
rc
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g

a

3π
2

π
2

−π
2

− 3π
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P
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O

P
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Parcctg a

Pπ+arcctg a

1
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y

Pπ
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1

a
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x
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y = 1
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(−∞; a),J?* F�K3F
F
* S
"
*
K3* S
N
"
*�K3* P?F
R
F�HhN('?"
P�@�G

S
"
'�K3* S
N
ctg t < a.���%�%@ "WA�C?'?C?J?'?F
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>?P?N���'?F�K3* C

S
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*�@ '?R
"
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R
C ^Parctg aPπ
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"
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S��
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ctg t > a�(P?C b�&c�
F�H A�"
Q�K3* S
C?* "3b��
'?F�H
a

Hh'?F���"�K3* S
F�H�P?"
��"
'?C?Q �?S b?�?"
*
K\�
F
���O"WA�C?'?"
'?C?"�C?'?* "
P?S�@�b�F
S

(πn; arcctg a+ πn) ∀n ∈ Z.
�<� ��[?Y )f4��?0
536
7�0s[¡0 � 032�4�0�AD@ '?F,'�@�P?C�K ���
�?�
x�NBJ?"
* F�H

π
G�_?"
P?C?F�A�C?J?'?F�K3* C¾E(NB'?>?$?C?C¾>BF
*�@ '?R
"
'�K%C¾* F
R
F�=�J?* FUF
'�@

F
_?P?"WA�"3b�"
'�@<'�@�C?'?* "
P?S�@�b�@�L
(πm;π(m+ 1)) ∀m ∈ Z,

'�@�L�F�A�C�H Hh'?F���"3G
K3* S
F,)
'�@�J?"
'?C?QU'?"
)�@ S
C�K3C�HhF
QU_?"
P?"�Hh"
'?'?F
Q

t,
_?P?C&>BF
* F
P?+�LM>BF
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"
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©¡±¡u�¨�up¢ ����l�ehg�epohg
arcsin x = a

�yKWb�C |a| > π

2
,
* F�NBP�@ S
'?"
'?C?"�P?"
��"
'?C?Q&'?"%C�Hh"
"
*��

�yKWb�C |a| 6 π

2
,
* F�P?"
��"
'?C?"�H��
N
A�"
*

x = sin a.

©¡±¡u®±¡up¢ ����l�ehg�epohg
arcsin f(x) = g(x)

arcsin f(x) = g(x) ⇐⇒

⇐⇒















|f(x)| 6 1,

|g(x)| 6 π

2
,

f(x) = sin g(x)

⇐⇒







|g(x)| 6 π

2
,

f(x) = sin g(x).

©¡±¡uw­Oup¢ ����l�ehg�epohg
arccos x = a

�yKWb�C
a < 0

C�b�C
a > π,

* F�NBP�@ S
'?"
'?C?"�P?"
��"
'?C?Q&'?"%C�Hh"
"
*��
�yKWb�C

0 6 a 6 π ,
* F�P?"
��"
'?C?"�H �
N
A�"
*

x = cosa.

©¡±¡u ©�up¢ ����l�ehg�epohg
arccos f(x) = g(x)

arccosf(x) = g(x) ⇐⇒

⇐⇒











|f(x)| 6 1,

0 6 g(x) 6 π,

f(x) = cos g(x)

⇐⇒
{

0 6 g(x) 6 π,

f(x) = cos g(x).

©¡±¡u®¦¡up¢ ����l�ehg�epohg
arctg x = a

�yKWb�C |a| > π

2
,
* F�NBP�@ S
'?"
'?C?"�P?"
��"
'?C?Q&'?"%C�Hh"
"
*��

�yKWb�C |a| < π

2
,
* F�P?"
��"
'?C?"�H��
N
A�"
*

x = tg a.
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arctg f(x) = g(x)

arctg f(x) = g(x) ⇐⇒







|g(x)| < π

2
,

f(x) = tg g(x).

©¡±¡u��¡up¢ ����l�ehg�epohg
arcctg x = a

�yKWb�C
a 6 0

C�b�C
a > π ,

* F,NBP�@ S
'?"
'?C?"(P?"
��"
'?C?Q&'?"%C�Hh"
"
*��
�yKWb�C

0 < a < π,
* F�P?"
��"
'?C?"�H �
N
A�"
*

x = ctg a.

©¡±¡uw»Oup¢ ����l�ehg�epohg
arcctg f(x) = g(x)

arcctg f(x) = g(x) ⇐⇒
{

0 < g(x) < π,

f(x) = ctg g(x).
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arcsin x < a

� P?C�K ���?���

O x

y

−π
2

1−1

sina

a

π
2

S.TEU
V���W

�yKWb�C
a 6 − π

2
,
* F<'?"
P�@ S
"
'�K3* S
F<P?"
��"3G

'?C?Q&'?"%C�Hh"
"
*��
�yKWb�C

a >
π

2
,
* F�Hh'?F���"�K3* S
F�H�P?"
��"3G

'?C?Q&�
N
A�"
*,F
* P?"
)
F
>
[− 1; 1].

�yKWb�C −π
2
< a 6

π

2
,
* F Hh'?F���"�K3* S
F�H

P?"
��"
'?C?Q&�
N
A�"
*,_?F b�NBC?'?* "
P?S�@�b
[−1; sina).
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arcsin x > a
� P?C�K �����
�

�yKWb�C
a >

π

2
,

* F '?"
P�@ S
"
'�K3* S
F P?"
��"3G
'?C?Q&'?"(C�Hh"
"
*��
�yKWb�C

a < − π

2
,
* F�Hh'?F���"�K3* S
F�H¾P?"
��"3G

'?C?Q&�
N
A�"
*,F
* P?"
)
F
>
[− 1; 1].

�yKWb�C − π

2
6 a <

π

2
,
* FUHh'?F���"�K3* S
F�H

P?"
��"
'?C?QU�
N
A�"
*,_?F b�NBC?'?* "
P?S�@�b
(sin a; 1].

O x

y

−π
2

1−1

sina

a

π
2
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arccos x < a

� P?C�K ���
���

O x

y

1−1
cos a

a

π

π/2

S.TEU
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�yKWb�C
a > π,

* F�Hh'?F���"�K3* S
F�H P?"
��"
'?C?Q
�
N
A�"
*,F
* P?"
)
F
>

[− 1; 1].
�yKWb�C

a 6 0,
* F�P?"
��"
'?C?Q&'?"
*��

�yKWb�C
0 < a 6 π,

* FZHh'?F���"�K3* S
F�H P?"3G
��"
'?C?Q&�
N
A�"
*,_?F b�NBC?'?* "
P?S�@�b

(cosa; 1].
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arccos x > a

� P?C�K ��� 	B�

�yKWb�C
a > π,

* F,P?"
��"
'?C?Q&'?"
*��
�yKWb�C

a < 0,
* F`Hh'?F���"�K3* S
F�H�P?"
��"
'?C?Q

�
N
A�"
*,F
* P?"
)
F
>
[− 1; 1].

�yKWb�C
0 6 a < π,

* F¾Hh'?F���"�K3* S
F�H P?"3G
��"
'?C?QM�
N
A�"
*�_?F b�NBC?'?* "
P?S�@�b

[− 1; cosa).
O x

y

1−1
cos a

a

π

π/2
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arctg x < a

� P?C�K �����
�

O x

y

tg a

a

−π
2

π
2

S.TEU
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�yKWb�C
a >

π

2
,
* F�Hh'?F���"�K3* S
F�H¾P?"3G

��"
'?C?Q&�
N
A�"
*
R.

�yKWb�C
a 6 − π

2
,
* F,P?"
��"
'?C?QM'?"
*��

�yKWb�C |a| <
π

2
,

* F�Hh'?F���"�K3*�G
S
F�H P?"
��"
'?C?Q �
N
A�"
*#J?C�KWb�F
S
F
Q�b�NBJ
(−∞; tg a).
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arctg x > a

� P?C�K ���
���

�yKWb�C
a >

π

2
,
* F�P?"
��"
'?C?Q&'?"
*��

�yKWb�C
a 6 − π

2
,
* F&Hh'?F���"�K3* S
F�H

P?"
��"
'?C?QU�
N
A�"
*
R.

�yKWb�C |a| <
π

2
,

* F Hh'?F���"3G
K3* S
F�H¾P?"
��"
'?C?Q,�
N
A�"
*%J?C�KWb�F
S
F
Q�b�NBJ
(tg a; +∞).

O x

y

tg a

a

−π
2

π
2
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arcctg x < a

� P?C�K ���
3 �

O x

y

ctg a

π/2

a
π
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�yKWb�C
a > π,

* F&Hh'?F���"�K3* S
F�H�P?"3G
��"
'?C?Q&�
N
A�"
*

R.
�yKWb�C

a 6 0,
* F�P?"
��"
'?C?Q&'?"
*��
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√
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B =

√
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√

A2 −B
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√

√

√
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√

A2 −B
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√

a+ b+ 2
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ab =

√
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√

a+ b− 2
√
ab = |√a−

√
b | (a > 0, b > 0).
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f(x+ T ) = f(x) = f(x− T ) ∀x ∈ D(f) (T 6= 0).
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f(x2) > f(x1) :

∀x1, x2 ∈ X : x2 > x1 =⇒ f(x2) > f(x1).
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∃U(x0) : f(x) > f(x0) ∀x ∈ U(x0).
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f(x) 6 f(x0) :

∃U(x0) : f(x) 6 f(x0) ∀x ∈ U(x0).
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y(x) = sin x
V~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdV � �

� ��V �uV�����fE�5h>TE�
y(x) = cos x

VdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV ���
� ��V ��V�����fE�5h>TE�

y(x) = tg x
VdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV � �

� ��V �5V�����fE�5h>TE�
y(x) = ctg x

VdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdV��uW
� ��V �uV�����fE�5h>TE�

y(x) = sec x
V~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~V�� �
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y(x) = cosec x
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y(x) = arcsin x

VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdV����
���uV �uV�����fE�5h>TE�

y(x) = arccos x
VdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdV ���

���uV ��V�����fE�5h>TE�
y(x) = arctg x

VdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdV � �
���uV �5V�����fE�5h>TE�

y(x) = arcctg x
VdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~V � �

���uV �uV�� c p��#TE�5T l   c p�i
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y(x) = arcsin sin x

VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdV � �
���uV �uV �uV�����fE�5h>TE�

y(x) = arccos cos x
VdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV�� �

���uV �uV ��V�����fE�5h>TE�
y(x) = arctg tg x

V~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdV�� �
���uV �uV �5V�����fE�5h>TE�

y(x) = arcctg ctg x
V~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~V�� �
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cos x = cos y
VdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~V �uW

� ��V �uV
sin x = sin y

VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdV �uW
� ��V ��V

tg x = tg y
V~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV �uW

� ��V �5V
ctg x = ctg y

V~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdV �uW
� ��V �uV

cos x = − cos y
V~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV����

� ��V ��V
sin x = − sin y

VdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdV����
� ��V �uV

tg x = − tg y
VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdV����

� ��V ��V
ctg x = − ctg y

VdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~V����
� ��V ��V

sin x = cos y
V~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdV����

� ��V W���V
tg x = ctg y

V~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdV����
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sin x = − cos y
VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV ���

� ��V W �uV
tg x = − ctg y
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f b f>T b
sin t = a

V~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdV � �
� ��V �uV�� c p��
f b f>T b

cos t = a
VdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdV � �

� ��V ��V�� c p��
f b f>T b
tg t = a

VdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdV � �
� ��V �5V�� c p��
f b f>T b

ctg t = a
VdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~V � �
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sin t < a
VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdV�� �

�5W
V �uV�� bdc p�� b fEUdi
� l
sin t > a

VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdV�� �
�5W
V ��V�� bdc p�� b fEUdi
� l

cos t < a
V~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~V � �

�5W
V �5V�� bdc p�� b fEUdi
� l
cos t > a

V~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~V � �
�5W
V �uV�� bdc p�� b fEUdi
� l

tg t < a
VdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV �
�

�5W
V ��V�� bdc p�� b fEUdi
� l
tg t > a

VdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV � �
�5W
V �uV�� bdc p�� b fEUdi
� l

ctg t < a
VdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV � �

�5W
V ��V�� bdc p�� b fEUdi
� l
ctg t > a

VdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV ���
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� �uV W
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f b f>T b
arcsin x = a

VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~V � �
� �uV �uV�� c p��
f b f>T b

arcsin f(x) = g(x)
VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV � �

� �uV ��V�� c p��
f b f>T b
arccos x = a

V~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV � �
� �uV �5V�� c p��
f b f>T b

arccos f(x) = g(x)
VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdV � �

� �uV �uV�� c p��
f b f>T b
arctg x = a

VdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdV � �
� �uV ��V�� c p��
f b f>T b

arctg f(x) = g(x)
VdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdV ���

� �uV �uV�� c p��
f b f>T b
arcctg x = a

VdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdV ���
� �uV ��V�� c p��
f b f>T b

arcctg f(x) = g(x)
VdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdV ���

� $
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V�� bdc p�� b fEUdi
� l

arcsin x < a
VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV ���

� ��V �uV�� bdc p�� b fEUdi
� l
arcsin x > a

VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV � �
� ��V ��V�� bdc p�� b fEUdi
� l

arccos x < a
V~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdV � �

� ��V �5V�� bdc p�� b fEUdi
� l
arccos x > a

V~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdV � �
� ��V �uV�� bdc p�� b fEUdi
� l

arctg x < a
VdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdV � �

� ��V ��V�� bdc p�� b fEUdi
� l
arctg x > a

VdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdVdV � �
� ��V �uV�� bdc p�� b fEUdi
� l

arcctg x < a
VdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdV � �

� ��V ��V�� bdc p�� b fEUdi
� l
arcctg x > a

VdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdVdV~VdVdVdV~VdVdVdVdV~VdVdVdV~VdV � �
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¢�l � � TEU�p�f l � �Eb~} p�i
�£UO| l i l � �����ET+p �El
� TEi
T>� l � V V � � � ��|~V
� l
c>e p�i

60 × 84/16.�]� e p�|dp�|dp �db i
f+p��3V �5p c f>TEi
� c p ` p � e U
V ¢�b~} p�i
� l �OU b i
f+p��3V �]U~nBV �Eb~} V nBV��uz ��W
V
� } V � T � ��V nBV �5z � �uV ` T c p�� �d� � V��3p��5p �

� � �3p�i b n>��T �El n>T>| c p��#T }Eb Ud� l
b TEU �El n>f b f>T b��
� }Ec>b ��� b f>T b�l   c p �dl �up�f>TE� g�� c>l �Ef b fEUd�5T � | l U~���3p c Udi
� b f>f � �

��f>T>� bdc U~TEi b i�T e�b f>T	�OfE�5T ��� � p�n � j

��
� �
� � � ��� ��W � �
� � � l i � ��V � �5V � � � �5V

��
� �
� � � ��� � ��� � � �
� l i � ��V � �5V � � � �5V

¢�bdc V `�b n b | c p��#f � � z3W ��p�z � � � �
� ��z � c>l �Ef l V




