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sin .
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, -

,

,  (  17-20). 

 (

), .

y = sin x.
 ( ,

):  (– ; + ).

 ( ,

):  [–1; 1]. 

:  = 0,  = k, k Z.

:  0,  (2 k; +2 k);

                                 0,  (– +2 k; 2 k), k Z.

:   ,

[–
2

+2 k;
2

+2 k];  , [
2

+2 k;
2

3 +2 k], k Z.

 = –1 ,  = –
2

+

2 k, k Z;

 = 1 ,  = 
2

+

2 k, k Z.

,  = 2 .

, -

: sin (– ) = –sin  (

).

y = sin x .

y = s x.

 ( ,

):  (– ; + ).

 ( ,

):  [–1; 1]. 

:  = 0,  = 
2

+ k, k Z.
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:  0,  (–
2

2 k;
2

+ 2 k),

k Z;  0,  (
2

+2 k;
2

3
+2 k), k Z.

: , [– +

2 k; 2 k], k Z; , [2 k; +2 k], k Z.

 = –1 ,  = +

2 k, k Z;

 = 1 ,  = 2 k,

k Z.

,  = 2 .

,

-

: cos (– ) = cos (

).

y = cos x –  –
2

.

y = tg x.
 ( ,

):  (–
2

+ k;
2

+ k), k Z.

 ( ,

):  (– ; + ).

:  = 0,  = k, k Z.

:  0,  ( k;
2

+ k),

k Z;  0,  (–
2

+ k; k), k Z.

: , (–
2

+

k;
2

+ k), k Z; .

.

,  = .

, -

: tg (– ) = –tg  ( -

).

y = tg x .
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y = ctg x.
 ( ,

):  ( k; + k), k Z.

 ( ,

):  (– ; + ).

:  = 0,  = 
2

+ k, k Z.

:  0,  ( k;
2

+ k),

k Z;  0,  (–
2

+ k; k), k Z.

:  c , ( k; + k),

k Z; .

.

,  = .

, -

: tg (– ) = – tg (

).

y = ctg x – -

.

-1.  (

)

: 2 + 7 = 9. 

, -

:  + 7 = 9 (  7,  9?) 

2 +  = 9 (  2,  9?). 

.

’  – , .

: (–7)2 = 49. 

: 2 = 49 (

,  49?). : 7  –7. 

.

,  (



34

),

: -

.

, 49 = 7, 2 = 49 

 = ±7. 

-

.  ( , , )

,

.

- ( , , , -

).

:

, ,

.

-2. 

-

, , : sin = 0,5 ( sin  = 0,5 – -

 0,5?). . :
6

, :
6

5 , : –
6

7 ... 

,  0,5. -

:
6

+2 n; -

:
6

5 +2 n, n Z. -

, . -

,  [–
2

;
2

] – 

 ( ,  – 

). ,  2  –

15, ,

.

,

.  [–1; 

1], .

:
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m,  [–1; 1], 

,  [–
2

;
2

], m.

: arcsin m = sin  = m.

 21 

 (

. 21). 

rcsin
2

1  = 
6

,
6

[–
2

;
2

] sin
6

 = 
2

1 ;

arcsin (–
2

1 ) = –
6

,  –
6

[–
2

;
2

] sin(–
6

) = –
2

1 ;

3

3

4

4

6

6

2

2
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2

2
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2
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2
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arcsin
2

2  = 
4

 ( );

rcsin (–
2

2 ) = –
4

;

arcsin
2

3  = 
3

;

arcsin (–
2

3 ) = –
3

;

arcsin 1 = 
2

arcsin (–1) = –
2

;

arcsin 0 = 0. 

.

, arcsin 0,9.  ( -

)  0,9 ,

 ( ),

: arcsin 0,9  1,2 ( . 2 1). :

arcsin 0,1  0,1. ( ,

,  0,1) arcsin , -

.

rcsin (–0,9)  –1,2;   arcsin (–0,1)  –0,1 (

. 21). 

 = arcsin x  22. 

M  22 

y = r sin x.

2

2
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 ( ,

):  [–1; 1]. 

 ( ,

):  [–
2

;
2

]. 

:  = 0,  = 0. 

:  0,  (0; 1]; 

                                                  0,  [–1; 0). 

:

.

 = –
2

,  = –1; 

 = 
2

,  = 1. 

.

, -

: arcsin (– ) = –arcsin  ( -

).

-3. 

-

, , : cos = –0,5 ( cos  = –0,5 – 

 –0,5?). . :
3

2 , :
3

4 ,

: –
3

2 ... ,

 –0,5. -

:
3

2 +2 n; : –
3

2 +2 n, n Z.

, .

,

[0; ]. ,  –0,2  7, 

,

.
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,

.

[–1; 1], .

:

m,  [–1; 1], -

,  [0; ], m.

: arc s m = s  = m.

           23  

 ( . 23). 

rc s
2

1  = 
3

,
3

[0; ] s
3

 = 
2

1 ;

arc s (–
2

1 ) = 
3

2 ,
3

2 [0; ] s
3

2  = –
2

1 ;

6

5
4

3 3

2

6

4

3

2

0

2

1

2

1

2

2

2

3

2

3

2

21 1
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arc s
2

2  = 
4

 ( );

rc s (–
2

2 ) = 
4

3 ;

arc s
2

3  = 
6

;

arc s (–
2

3 ) = 
6

5 ;

arc s 1 = 0 

arc s (–1) = ;

arc s 0 = 
2

.

.

, arc s 0,9.  (

)  0,9 ,

, : arc s

0,9  0,4 (

. 23). : arc s 0,1  1,5.  

rc s (–0,9)  2,7 (  – arccos 0,9 – ? – -

);

arc s (–0,1)  1,7 ( :  – arccos 0,1) ( . 23). 

 = arccos x  24. 

 24 
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y

= r s x.

 ( ,

):  [–1; 1]. 

 ( ,

):  [0; ]. 

:  = 0,  = 1. 

:  0,  [–1; 1); 

                                                  0 .

:

.

 = 0 ,  = 1; 

 = ,  = –1. 

.

,

: arc s (– ) arc s arc s (– )  – 

arc s  (

).

-4. 

-

, , : tg = 3  ( tg  = 3 –

3 ?). . :
3

, :
3

4 , : –

3

2 ... ,

3 . :
3

+ n;

n Z. ,

. , -

 (–
2

;
2

) – -

 ( , )

. ,

 2  –15, ,

.
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,

, ,  (

) .

:

m ,

 (–
2

;
2

), m.

: arctg m = tg  = m.

 25 

3

3

4

4

6

6

3

3

3

3

3

3

1

1

0

 2,5 
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 (

. 25). 

rctg 3  = 
3

,
3

(–
2

;
2

) tg
3

 = 3 ;

arctg (– 3 ) = 
3

,
3

(–
2

;
2

) tg (
3

) = – 3 ;

arctg 1 = 
4

 ( );

rctg (–1) = 
4

;

arctg
3

3  = 
6

;

arctg (–
3

3 ) = 
6

;

arctg 0 = 0. 

.

, arctg 2,5. -

 2,5 , ,

: arctg 2,5  1,2 (

. 25). , arctg (–2,5)  –1,2. 

 = arctg x  26. 

 26 

2

2
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y

= r tg x.

 ( ,

):  (– ; + ).

 ( ,

):  (–
2

;
2

).

:  = 0,  = 0. 

:  0,  (0; + );

                                                  0,  (– ; 0). 

:

.

.

.

, -

: arctg (– ) = – arctg  ( -

).

-5. 

, , : tg = 3  ( tg  = 3 –

3 ?). . :
6

, :

6

7 , : –
6

5 ... ,

3 . :

6
+ m; m Z. ,

. -

,  (0; ) – 

 ( , -

) . ,

 4  –1, ,

.
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,

, ,  ( -

) .

:

b ,

 (0; ), b.

: arcctg b = ctg  = b.

 27 

 (

. 27). 

r ctg 3  = 
6

,
6

(0; ) tg
6

 = 3 ;

ar ctg (– 3 ) = 
6

5 ,
6

5 (0; ) tg
6

5  = – 3 ;

arc tg 1 = 
4

 ( );

rc tg (–1) = 
4

3 ;

arc tg
3

3  = 
3

;

3

4

6

3

3
33

3

3
1

0

 3 -1 0 2

3

2

4

3

6

5
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arc tg (–
3

3 ) = 
3

2 ;

arc tg 0 = 
2

.

.

, ar ctg 3. 

 3 , -

, : ar ctg 3  0,3 

( . 27). , ar ctg (-3) 

2,8 ( :  – 0,3) –  27. 

 = arcctg x  28. 

 28 

y

= r tg x.

 ( ,

):  (– ; + ).

 ( ,

):  (0; ).

.

:  0,  (– ; + );    0 

.

: -

.

.

.
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,

: arc tg (– ) arc tg arc tg (– )  – 

arc tg  (

).

-

, -

. ,

6
 arcsin

2

1 ,  arccos
2

3 ,  arctg
3

3 ,  arcctg 3 .

, , :

. ,

, .

- .

.

IV.

arcsin0,5

2

3
arccos

3arcctg
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sin x = a, cos x = a,   tg x = a,   ctg x  = a,  – 

.

.

tg x = a :

?

 ( .

29).

. -

 ( ) -

arctg a. -

arctg a +  n, n Z ( ,  – 

).

 29 

,

 = tg x i 

y = a.  – ,  – 

, ,

 ( . 30). 

y

x

a
a

rc
tg

a

tgxy
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X

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10

-5

-4

-3

-2

-1

1

2

3

4

5

0

 30

-

,  ( )

’ .  (–
2

;
2

), -

, arctg a. -

 ( ). ,

tg x = a  = arctg a +  k, k Z.

-

, ctg x = a: x

= arcctg a +  k, k Z.

.

cos x = a. -

,  1  < –1,  (

:  | |  1, ).

,  31. 

3

2

5 2
2

3

2 2
0

2

3 2

2

5

x
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 31 

= 1, : cos x = 1. -

,  1. -

.

  2  m, m Z.

, cos x = 1 x = 2  m, m Z.

= –1, : cos x = –1. -

,  –1. -

 + 2  m, m Z.

, cos x = –1 x =  + 2  m,

m Z.

= 0, : cos x = 0. -

,  0 (

).

2
+  m, m Z.

, cos x = 0 x =
2

+  m,

m Z.

a
(|

a
|

1
)

a
(|

a
|

1
)

a
1

(|
a
|<

1
)

a
2

(|
a

|<
1
)

a
=

1

a
=

 –
1

a
=

0

a
rc

co
s 

a
1

a
rc

co
s 

a
2

–
a

rc
co

s 
a

2

0

2

2

–
a

rc
co

s 
a

1
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 – , ,

 (  31 -

 – 1 2)

,

 –  ( ),  – 

 ( , -

).  “ ” :

arccos a + 2  m, “ ”: –arccos a + 2  m.

, cos x =  | |  1, x =

±arccos a + 2  m, m Z.

,  (  = –1, 

= 0,  = 1), .

 ( .32).

 32 

 = cos x ( ) i y = a (

) ,  | |  1, 

cos x = .

 = 1, 

.  = 2 n,

n Z.

 = –1, 

.  =  +2 n, n Z.

2
2

3

2

3
2

1

1

a (|a| 1)

a (|a| 1)

a
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 = 0, 

2
.

-

x =
2

+ n, n Z. cos x = 0. 

 | | < 1,  ( -

)  = cos x -

,

 2  ( ).

. ,  [0; ], – arccos a,

 [– ; 0] –  –arccos a.

 (2 n).

 = ±arccos a + 2 n,  n Z.
( ,  – ,

, , . , ,

.)

sin x = a.

,  | |  1 

,  |sin x|  1.

, .

 = 1, : sin x = 1. -

 ( . 33) ,  1. 

,
2

.

2
+2 m, m Z.

, sin x = 1 x =
2

+2 m,

m Z.

= –1, : sin x = –1. -

,  –1. -

  –
2

+2 m, m Z.

, sin x = –1 x = –
2

+2 m,

m Z.

= 0, : sin x = 0. -

,  0 (“ ”  “ ”
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).

m, m Z.

, sin x = 0 x =  m, m Z.

 – , ,

,  (  33 

 – 1 2)

,  – 

 ( ),  – .

 “ ” : arcsin a + 2 m,

“ ”:  – arcsin a + 2 m. .

“+ 2 m” – , ,  2  – .

 – arcsin a? ,

.  BD ,  AE  BF 

.  BD ( arcsin a)

 (0 + arcsin a),  (

 BD) .

 – arcsin a1.

 BF 

,  F arcsin a2.

,

 – arcsin a2 ( !). ,

arcsin a  – arcsin a.

sin x =  | |  1 = arcsin a + 2 

 m  x =  – arcsin a + 2  n, m, n –  (m, n Z).

-

,  – ,

.

 (  =  – arcsin a+ 2 n = – arcsin a + (2n+1) )

 ( = arcsin a + 2m ), -

,

(2n+1 – ,  2m - ) .

:
 = (–1)k arcsin a + k,  k Z ( k

, ,

k – ,

).

sin x = a  | |  1. 
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-

,  (  = –1,  = 0,  = 1), 

.

 33 

sin x = a -

 34. 

y = 

sin x ( )  =  ( ).  = 1, 

2 . :
2

+2 k, k Z.

, sin x = 1  = 
2

+2 k,

k Z.

= 0

y

x

= 1

 = –1 

a1 ( |<1)

a2 ( |<1)

( | 1)

arcsin a1

arcsin a2

– arcsin a1

– arcsin a2

 D

E F 

y
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 34 

 = –1, 

 2 . :

–
2

 + 2  k, k Z.

, sin x = –1  = –
2

 + 2  k,

k Z.

 = 0, 

, .

 0, 

 0 +  k, k Z.

, sin x = 0  =  k, k Z.

– , -

 ( ), -

 (

 2 ; 2  – ). -

.  [–
2

;

2
] ( ) , arcsin a.

. ,

2
, ’ .

,  0 .

,

, arcsin a. ,

 – arcsin a.

-



55

,

 2  (

)

, sin x = ,  | |  1,  = 

arcsin a +2 k  =  – arcsin a +2 t, k, t  Z. 

 “ ” , – .

, sin x = ,  | |  1,  = 

(–1)
m

arcsin a +  m,  m Z.

. -

:

tg x = a (a – ) x = arctg a +  k,  k Z;

ctg x = a (a – ) x = arcctg a +  k,  k Z;

cos x = a  (|a|  1)               x = ±arccos a + 2  k,  k Z;

sin x = a  (|a|  1)               x = (–1)
k

arcsin a +  k,  k Z;

.

.

V-1.

 6 ,

, :

x

x
tgx

cos

sin
(1);

x

x
ctgx

sin

cos
(2).

, tg x · ctg x =1 (3).

, -
2 + 2 = 1. = cos ,  = sin ,

sin
2

 + cos
2

 = 1 (4).
 4, , -

, sin2 z + cos2 z -

.
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, -

: m i n

1, , m = s , n = sin .

, m2 + n2 =1,  (m; n) -

 1  (0; 0), -

-

. m = cos , n = sin .
( : ,

,  m  n ,

.)

 4. -

cos2 , :

2

2

cos

1
1tg (5).

 4 sin2 ,

:

2

2

sin

1
1 ctg (6).

 6 -

, , ,

,

.

, .

 1. , cos  = 
17

15 ,

[ ; 2 ]. sin ,  tg  ctg . -

, [ ; 2 ]. , ,

, ,

-

.

, . [ ; 2 ] –  IV .

 IV , .

, ,

 ( ,

). -

.
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sin  = 

– 2cos1  = –
289

225
1 = –

289

64 = –
17

8 . :

tg  = sin : cos  = –
17

8 : (
17

15 ) = 
15

8 , ctg  =
tg

1  = 
8

15 .

 2. t (ctg t = 

–
9

40 )

, , t (5; 8). ,

, .

. : 5 = 5· 180

...14159,3

900

286 , 8 = 8·180

...14159,3

1440  458 .  (286 ; 458 ) ,

 (360 ),  (–74 ; 98 ) – 

,

. , .

 – (90 ; 98 )?  – (–74  ; 0 )?

(90 ; 98 )  (

, ctg 135  = –1). 

t  IV , -

, . , .

tg t =
ctgt

1 = –
40

9 ;   
t2cos

1  = tg2 t + 1 = 
1600

81  + 1 = 
1600

1681 ,

cos2 t = 
1681

1600 , cos t = 
41

40  (  IV );   sin

t = tg t · cos t = –
40

9 ·
41

40  = –
41

9 . .

 3. sin (arccos 1 – arctg
5

1 ).

.  arccos 1 = 0 i  – ,

: sin (arccos 1 – arctg
5

1 ) = sin (0 – 

arctg
5

1 ) = –sin (arctg
5

1 ). , , arctg
5

1  – 

 (–
2

;
2

),
5

1 .

.  ( -
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) :  –sin , tg  = 
5

1 (–
2

;
2

). (–
2

;
2

) – 

 IV  I , ,

. -

.

tg  = 
tgx

1  = 5;
x2sin

1
 = 1 + tg2  = 26, sin2 x = 

26

1

sin x = 
26

26 . : –
26

26 .

V-2.

 4  ( ).

 (

). , , -

, -

 ( . . 35). 

 8 ,

: ,
2

– ,
2

+ , – , + ,
2

3 – ,
2

3 + ,  –

 2 – . ’ -

 90 – , -

.  8 

 (  1) 

. .

 ( , -

).

,  35 . -

:

[1] sin (
2

– ) = cos ; [2] cos (
2

– ) = sin ;

[3] sin (
2

+ ) = cos ; [4] cos (
2

+ ) = –sin ;

C , .
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 35 

: |cos (
2

+ )| = 

|sin |, .

 |sin | = sin ,  – ,  |cos

(
2

+ )| = –cos (
2

+ ),
2

+  – 

.   –cos (
2

+

) = sin  –1,  4. 

, .

 ( ,

),  (

).

 ( ). 

cos ( – )

cos ( + ) cos (2 – )

cos

cos (
2

– )cos (
2

+ )

cos (

2

3 + )cos (

2

3
– )

si
n

(
–

)
si

n
(

+
)

si
n

(2
–

)
 s

in
 si

n
(

/2
–

)

si
n

(
/2

 +
)

si
n

(3
/2

 –
)

si
n

(3
/2

 +
)

2
–

2
+

2

3
–

2

3
+

–

+ (2 )–
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[5] sin ( – ) = sin ; [6] cos ( – ) = –cos ;

[7] sin ( + ) = –sin ; [8] cos ( + ) = –cos ;

[9] sin (
2

3
– ) = –cos ; [10] s (

2

3
– ) = –sin ;

[11] sin (
2

3
+ ) = –cos ; [12] s (

2

3
+ ) = sin ;

[13] sin (2 – ) = –sin ;   [14] cos (2 – ) = cos ;
,  2  (

), :

sin (– ) = –sin ; cos (– ) = cos ;

,  14 -

 ( , – ). -

. :  28 ?

. ,

 ( , ),

. ,
2 2

3

( ) ,

 2  ( -

). ,

,  ( , -

). ,

,  ( ,

). : ?

,

,

. ,

s (
2

3 – w). ,
2

3

, , -

, . , -

2

3  –  ( ).

, -

. :  ( ).

, s (
2

3 – w) = –sin w.
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.

.

[15] tg (
2

– ) = ctg ; [16] ctg (
2

– ) = tg ;

:
2

 ( ,

),  “ ”,  (
2

– ) – ,

. .

[17] tg (
2

+ ) = –ctg ; [18] ctg (
2

+ ) = –tg ;

[19] tg (  – ) = –tg ; [20] ctg (  – ) = –ctg ;

[21] tg (  + ) = tg ; [22] ctg (  + ) = ctg ;

[23] tg (
2

3
– ) = ctg ; [24] tg (

2

3
– ) = tg ;

[25] tg (
2

3
+ ) = –ctg ; [26] tg (

2

3
+ ) = –tg ;

[27] tg (2 – ) = –tg ; [28] ctg (2 – ) = –ctg ;
 – , -

.

.

?

? ,

.

, cos 240 . 240  – -

 –  180  270 .  240

180  + 60  270  – 30 . ,

cos 240  = cos (180  + 60 ) = –cos 60  (

,  180 ) cos 240  = cos (270  – 

30 ) = –sin 30  ( ,  270

),  60  30 , .

cos 60  = 0,5 sin 30  = 0,5, cos 240  = –0,5. 

, ,  –tg 253 ctg 164 . -

,  ( -

, ):  –tg 253  = –tg (180  + 73 ) = –tg 73  ( -

, );  ctg 164  = ctg (90  + 74 ) = –tg 74
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( , ,  90

).

73  < 74 tg 73  < tg 74  ( :

-

)  –tg 73  –tg 74  (

)  –tg 253 ctg 164 .

V-3.

 ( )

sin (  ± ),

cos (  ± ), tg (  ± ), ctg (  ± ).

. a  ( 1; 2), b -

 (b1; b2), a ·b  = 1b1 + a2b2 a · b = | a |·| b |·cos   (  | a |

| b | – ,  – ).

: -

 ( . 36). 

, OA

, OB
 (  = ,  = ). ,

– .  1 

( ),

: OA (cos ; sin ),

OB (cos ; sin ),  (0; 0). , -

, :

OA ·OB = 1·1·cos ( – ) = cos ( – ),

OA ·OB = cos · cos + sin · sin .
,

.  7, -

:

(7) cos ( – ) = cos · cos + sin · sin   (

).
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 36 

 – ,

 7. -

 7 a , -

.  – ,

cos (– ) = cos sin (– ) = –sin ,  8: 

(8) cos ( + ) = cos · cos – sin · sin (

).

,

,

. , cos (
2

3 – ) = cos
2

3 · cos +

sin
2

3 · sin  = 0 · cos + (–1) · sin  = – sin ,

 [10]. 

, sin = cos (
2

– ).

,

.

O

A

B

1
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sin ( + ) = cos (
2

– ( + )) = cos ((
2

– ) – ) (

 7) = cos (
2

– ) cos + sin (
2

– ) sin (

, ) = sin cos + cos sin .

 9: 

(9) sin ( + ) = sin cos + cos sin ( -

).

 –

 10, 

:

(10)  sin ( – ) = sin cos – cos sin ( -

).

,

, -

,  7-10, 

 ( ) -

. :

tg ( + ) = 
)cos(

)sin(  = 
sinsincoscos

sincoscossin  = 

coscos

sinsin

coscos

coscos

coscos

sincos

coscos

cossin

 = 
tgtg

tgtg

1
.

 11, ,

, cos cos cos ( + ) :

(11) tg ( + ) =
tgtg

tgtg

1
( ).

 –

 12, 

, , cos cos cos ( – ) :

(12) tg ( – ) =
tgtg

tgtg

1
( ).
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,

tg ( + ) = 
)(

1

tg
 = 

tgtg

tgtg1 .

,  6 

.

, , . ,

,

.

, .

, -

 [ a(b+c) = ab+ac ], -

 [ ab+ac = a(b+c) ], 

. cos 74 · cos

46 – sin 46 · sin 74 , cos (74 + 46 )

= cos 120 .

-

. ,

 24 ,

 12  16. -

? ,  12 

:
12

,
12

5 ,
12

7 ,
12

11 ,
12

13 ,
12

17 ,
12

19

12

23 ( :

15 , 75 , ...). , -

 ( ) ,

. , , .

sin 15o = sin (45o – 30o) = sin 45o cos 30o – cos 45o sin 30o = 

2

2 ·
2

3 –
2

2 ·
2

1
 = 

4

26 ;

cos 15o = cos (45o – 30o) = cos 45o cos 30o + sin 45o sin 30o = 

2

2 ·
2

3 +
2

2 ·
2

1
 = 

4

26 ;

tg 15o = 
o

o

15cos

15sin  = 
4

26 :
4

26  = 
26

26  (

) = 
26

26 ·
26

26  = 
22

2

26

26  = 
4

348  = 2 – 3 ;

tg 15o = 2 + 3 .
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 – : sin 75o = sin (90  – 

15o) = cos 15o = 
4

26 ... ( ’ ). 

 24 . , -

.

-

,  7-10. ,

, ,

, -

. , -

, . sin ( x5+

77x3–29x2+1588) , -

 [–1; 1], ,

. sin x + 

cos x? ?  [–2; 2], 

. , – .

 sin x +

b cos x, b – ,  – , ,

.

, .

22 ba – , -

:
22 ba

a

22 ba

b .

, ,

 ( : m2 + n2 = 1, 

, m = s , n = sin ). ,
2

22 ba

a +
2

22 ba

b = 1. 

 (i  – , ,

),  – . sin

sin x + cos  cos x, , cos (  – )

cos ( – ) – ,

. :

 sin x + b cos x = 22 ba x
ba

b
x

ba

a
cossin

2222

 = 

22 ba ( sin  sin x + cos  cos x) = 22 ba cos (  – ).
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 – , ! – ,

.

,  – ,
22 ba sin (  + ), ,

.

, , -

:  = arcsin
22 ba

a ( sin  = 
22 ba

a ), :  = 

arccos
22 ba

b  ( cos  = 
22 ba

b ). tg  = sin : cos 

 = 
22 ba

a :
22 ba

b =
b

a , :  = arctg
b

a .

, .

sin x + cos x.

. ,

, ,  = 1 b = 1 

22 ba = 2 , , arctg 1 = 
4

:

sin x + cos x = 2  (
2

1  sin x + 
2

1  cos x) = 2 cos (x –
4

).

,  [–

1;1], :  –1 cos (x –
4

)  1. 

2 , : – 2 2 cos (x –
4

) 2 .

,   sin x + cos x  [– 2 ; 2 ],  [–2; 2].  !
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V-4.

(8) cos ( + ) = cos · cos – sin · sin ;

(9) sin ( + ) = sin cos + cos sin ;

(11) tg ( + ) =
tgtg

tgtg

1
.

, , -

, , ,

.

(13)  cos 2  = cos
2

 – sin
2

( -

).

-

,  13 sin2 = 1 – cos2

cos2 = 1 –  sin2 ,  13 :

(13 ) cos 2  = 2cos
2

 – 1

(13 ) cos 2  = 1 – 2sin
2

.
-

.  13

 13 , .

, , -

 13, , -

.

 9 :

(14) sin 2  = 2sin cos ( ).

. ,

sin cos  ( ,

sin + cos ):  sin cos  = 
2

1 ·2 sin cos  = 
2

1  sin 2 .

 [–1; 1], 

 [–
2

1 ;
2

1 ]. 

, sin cos  [–
2

1 ;
2

1 ].

 11 :
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(15) tg 2  = 21

2

tg

tg
( ).

:

tg 2  =
tg

tg

2

1 2

.

-

:

tg 6r = tg 2·3r =
rtg

rtg

31

32
2

;

cos 7y = cos 2·3,5y = 1 – 2 sin
2
 3,5y;

sin  = sin 2·
2

 = 2sin
2

·cos
2

.

-

, -

 2: 

os os 2 os 4 os 8 os 16  (

 1  2 sin x) = 

x

xxxxxx

sin2

16cos8cos4cos2cos)cossin2(
 ( , ,

 2 ) = 

x

xxxxx

sin2

16cos8cos4cos2cos2sin
 (

 2,  2 sin 2x cos 2x – 

 4 ) = 
x

xxxxx

sin22

16cos8cos4cos)2cos2sin2(

=
x

xxxx

sin22

16cos8cos4cos4sin
 (

 4 ; ,

,  8 ; -

, ) = 

x

xxxx

sin222

16cos8cos)4cos4sin2(
 = 

x

xxx

sin222

16cos8cos8sin
 = 



70

x

xxx

sin2222

16cos)8cos8sin2(
 = 

x

xx

sin2222

16cos16sin
 = 

x

xx

sin22222

16cos16sin2
 = 

x

x

sin32

32sin
.

 13  13 ,

.

,  13 cos2 , -

 13 sin2 . ,

:

(16) cos
2

 = 
2

2cos1
; (17) sin

2
 = 

2

2cos1
.

2
, -

:

(18)  cos
2

 = 
2

cos1
( );     

(19) sin
2

 = 
2

cos1
( ).

,

,
2

.

.

tg
2

 = 

2
cos

2
sin

 (  2sin
2

-

, -

) = 

2
cos

2
sin2

2
sin2 2

 = 
sin

cos1 ;
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: tg
2

 = 

2
cos

2
sin

 (  2cos
2

,

) = 

2
cos2

2
cos

2
sin2

2

 = 

cos1

sin .

( , ):

(20) tg
2

 = 
sin

cos1
; (21) tg

2
 = 

cos1

sin
.

,

.

 24 :

sin 15o = sin
2

30o

 = 
2

30cos1 o

 = 
2

2

3
1

 = 
2

32 .

! , sin 15o = 
4

26 .

, .
2

32

4

26  –  (

).

- ,

,

, - .

,

,

– ,

, .

, , ,

.

:
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,

.

V-5.

 – , , , ,

...

 (  – -

). , -

+ b a + b. -

 (a + b)2 = a2 + 2ab + b2.

: a
m · an = am+n ( )

a
x
 · b

x = (ab)x ( ). -

,

,

. , , .

-

.  7-10, -

, , :

(7) cos ( – ) = cos · cos + sin · sin (

);

(8) cos ( + ) = cos · cos – sin · sin (

);

(9) sin ( + ) = sin cos + cos sin (

);

(10)  sin ( – ) = sin cos – cos sin (

).

 7  8: 

cos ( – ) + cos ( + ) = 2 cos · cos  ( -

, ). -

 2 :

(22)  cos  · cos  = 
2

)cos()cos(
(

).



73

cos ( – ) + cos ( + ) = 2 cos · cos -

+ = , –  =  ( -

  2 =  + ,  = 
2

yx ,

 2  =  – ,  = 
2

yx ),

:

(23)  cos x + cos y = 2 cos
2

yx
cos

2

yx
( -

).

 7  8, -

cos ( + ) – cos ( – ) = –2 sin · sin  ( -

, ), -

:

(24)  sin  · sin  = 
2

)cos()cos(
  ( -

),

(25)  cos x – cos y = –2 sin
2

yx
sin

2

yx
(

).

 (

). : sin

 · sin  = 
2

)cos()cos( cos x – cos y = 2 sin
2

yx
sin

2

xy
,

,

,  – 

. .

.

, , -

. , -

.

 9  10 ( ) -

.

sin (  + ) + sin ( – ) =

2 sin · cos , :
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(26)  sin  · os  = 
2

)sin()sin(
(

),

(27) sin x + sin y = 2 sin
2

yx
cos

2

yx
( ).

: cos
2

yx

cos
2

xy
, . -

.

 –  27 :

(28)  sin x – sin y = 2 sin
2

yx
cos

2

yx
( -

).

sin
2

yx
sin

2

xy
,

 – 

.

, ’  7 

 ( , -

, , , , -

). :

?

, . -

, sin U – cos V = sin U + sin (270o + V) (

 27) = 2sin
2

270 UVo

cos
2

270 UVo

.

-

,

. -

 ( ,

29-34 ).
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tg x + tg y = 
x

x

cos

sin
+

y

y

cos

sin  = 
yx

yxyx

coscos

sincoscossin  = 

yx

yx

coscos

)sin( .

(29) tg x + tg y =
yx

yx

coscos

)sin(
( ). 

:

(30) tg x – tg y =
yx

yx

coscos

)sin(
( );

(31) tg x + tg y =
yx

yx

sinsin

)sin(
 ( ).

(32) tg x – tg y =
yx

yx

sinsin

)sin(
(  – 

!).

(33)  tg x + tg y =
yx

yx

sincos

)cos(
( -

).

:

tg x + tg  = 
xx

xx

sincos

)cos(
 = 

xx sincos

1
 = 

xx sincos2

2  = 
x2sin

2 .

(34)  tg x + tg =
x2sin

2
(

).

, ,

, .

-

.

?

V-6.
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,

. -

, , .

 ( ) -

.

.

,

.

 15 -

: tg 2  =
21

2

tg

tg .
2

:

(35)  tg  =

2
1

2
2

2tg

tg
( -

).

:

(36)  tg  =

2
2

2
1 2

tg

tg
(

).

,

2
,

 ( ) -

cos2

2
. :
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sin  = sin 2·
2

 = 2sin
2

cos
2

 = 

2
cos

2
sin

2
cos

2
sin2

22

 =

2
cos

2
cos

2
cos

2
sin

2
cos

2
cos

2
sin2

2

2

2

2

2

 = 

1
2

2
2

2tg

tg
;

cos  = cos 2·
2

 = cos2

2
 – sin2

2
=

2
cos

2
sin

2
sin

2
cos

22

22

 =

2
cos

2
cos

2
cos

2
sin

2
cos

2
sin

2
cos

2
cos

2

2

2

2

2

2

2

2

 = 

1
2

2
1

2

2

tg

tg
;

:

(37)  sin  = 

2
1

2
2

2tg

tg

( -

);

(38)  cos  = 

2
1

2
1

2

2

tg

tg

(

).

, . .
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VI-1.

,

 ( ) -

.

-

. , , -

 “ ”, -

, -

.

-

 (

,

, .),

, .

-

, -

. , .

1. 8cos
2
 3x – 6cos 3x – 5 = 0. 

cos

3x, , , ,  (cos 3x = p),

  8 2 – 6  – 5 = 0, 
4

5
 i –

2

1
.

cos 3x =
4

5
cos 3x = –

2

1
. ,

4

5
 1, 

. : 3  = 

arccos(–
2

1
) + 2 n = 

3

2
+ 2 n,  = 

9

2
+

3

2
n,  n .

.

2. 2sin
2
 35x + sin 35x – 4 = 0. 

sin 35x = u

 2 u2 + u – 4 = 0.  D = 
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33, u = 
4

331 . ,

. 33  5    –1 + 33  4 
4

331  1;  33  5   –

33 < –5  –1 – 33 < –6  
4

331 < –1,5. ,

,

sin 35x =
4

331 . : .

3. 18cos
2
 2x – 9cos 2x – 5 = 0. 

 (cos 2x = b), -

 18b2 – 9b – 5 = 0. : –
3

1

6

5 ,

.

: cos 2x = –
3

1 cos 2x = 
6

5 . : 2x =

arccos(–
3

1 ) + 2 n,  = 
2

1 arccos(–
3

1 ) + n; :  2x =

arccos
6

5  + 2 k,  = 
2

1
arccos

6

5  + k, n, k – 

 (n, k  Z). :
2

1 arccos(–
3

1 ) + n;
2

1 arccos
6

5  + k, n, k  Z 

( :

; : n k).

4. 3tg
2
x + 2 3 tg x – 3 = 0. 

: tg x = t,  3t2 + 2 3 t – 3 = 0, t = – 3

t = 
3

3  ( , ,

). -

: tg x = – 3 tg x = 
3

3 . : –
3

+ m;
6

+ ; m,

c  Z.  ! , , -

.

 37 

,  – . ,
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, -

2
.

               37

:
6

+
2

k, k Z ( :

6
,

2
,  30 ,

 90 ).

5. 8sin
2
 3x + 6cos 3x – 3 = 0. 

-

, ,

3 .  (  4) : sin2 3x = 1 

– cos2 3x. : 8(1 – cos2 3x) + 

6cos 3x – 3 = 0, ,

 –1  (

.  1). 

6. cos 70x + 3 = sin 35x.
, .

,  70  –  35 . -

.

. , -

, :

cos 70x = cos 2·35x = 1 – 2 sin2 35x.  1 – 2 sin2 35x
– sin 35x + 3 = 0, : 2 sin2 35x + sin 35x

– 4 = 0.  – .  2. 

7.  9(cos 4x – cos 2x) +4 = 0. 
,  4  2 .

. -

, :

9(2cos2 2x – 1 – cos 2x) +4 = 0. -

: 18cos2 2x – 9cos 2x – 5 = 0.  – .  3. 

8.  3tg x – 3 tg x + 2 3 = 0. 

tg x tg x , ,

tg x tg x , ,
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 ( -

:
2

n
, n  Z). 

. .

, tg x = 
tgx

1 , .

tg x , :  3tg2

x + 2 3 tg x – 3 = 0.  – .  4. 

9. sin2 89,3x – 2cos
15

x
 – 3sin2

15

x
cos

15

x
 + cos2 89,3x

= tg x·ctg x.
, ,

. -
sin2 89,3x + cos2 89,3x, ,

tg x·ctg x, .
.  –1 

cos
15

x

: cos
15

x  (2 + 3sin2

15

x ) = 0. -

cos
15

x  = 0  2 + 3sin2

15

x  = 0. 

, sin2

15

x .

15

x  = 
2

+ k,  = 7,5  + 15 k, k  Z. 

.  – 
,  (

): x
2

n x
2

n ,

n  Z.  7,5  + 15  k 
2

n ,

k

n

3015
. k n – ,

k

n

3015
,  – ,

k n. : 7,5  + 15 k, k  Z. 

10.  7sin
4

2

x
– 2sin

2

2

x
cos

2

2

x
– cos

4

2

x
 = 0. 



82

,

,  sin
2

x cos
2

x .

.

,

.

,  4- -

sin
2

x cos
2

x .

cos4

2

x  ( -

: ,

),

:

7tg4

2

x – 2tg2

2

x – 1 = 0. 

tg2

2

x  (tg2

2

x  = ) -

7

221 . -

: tg2

2

x  =
7

221   tg2

2

x  =
7

221 .

,
7

221  – . -

: tg
2

x  = 
7

221 tg
2

x  = 

–
7

221  ( : tg
2

x  = 
7

221 ).

2

x  = arctg(
7

221 ) + m, x = 2arctg(
7

221 ) + 2 m =

±2arctg
7

221  + 2 m, m  Z. 

:
) , ,

. ,

. ,

.
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, ,  cos
2

x  = 0, ,

, ,  sin
2

x  = 0. 

, .  cos
2

x  0 

.

)  sin4

2

x , -

.
, -

sin2  = 
2

2cos1 cos2  =
2

2cos1  ( -

, ):

7(sin2

2

x )2– 2sin2

2

x cos2

2

x – (cos2

2

x )2 = 0; 

7
2

2

cos1 x –2
2

cos1 x

2

cos1 x –
2

2

cos1 x = 0; 

:

2cos2 x – 4cos x + 1 = 0.  8, cos x = 

2

22 .
2

22  1, cos x = 

2

22 .  = ±arccos
2

22 +2 k, k  Z. 

, , , -

, . -

,  (

, -

).

, ,

, .

2

22  – ,  ±arccos
2

22  – 

.
7

221  – ,

arctg
7

221  0  45 .
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2arctg
7

221  0  90 ,

.  –2arctg
7

221 .

, ,  (2

) , . -

-

 ( , ) ,

. .

os (±arccos
2

22 ) = 
2

22  – 

. ,

, os 2  = 2 os2  – 1 os2  = 
21

1

tg

(  5). 

os (±2arctg
7

221 ) = 2 os2 (arctg
7

221 ) – 1 = 

2·

)
7

221
(1

1

2 arctgtg

 – 1 = 
2

7

221
1

2 – 1 = 
228

14  – 1 = 

24

7 – 1 = 
22 )2(4

)24(7  – 1 = 
2

24  – 1 = 
2

22 .

, -

, , . ,

, .

11.  5sin
4

2

x
– 6sin

2

2

x
cos

2

2

x
– 3cos

4

2

x
+2 = 0. 

,

. ,

, . -

. ,

 (

, ).

?
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, .

:

5sin4

2

x – 6sin2

2

x cos2

2

x – 3cos4

2

x +2(sin2

2

x + cos2

2

x )2 = 0. 

:

7sin4

2

x – 2sin2

2

x cos2

2

x – cos4

2

x  = 0. 

 – .  10. 

12.  6sin 5x – 8cos 5x = 5. 
, ,

 – , .

,

, , -

-

. .

)  6sin 2·2,5x – 8cos 2·2,5x = 5    12sin 2,5x cos 2,5x – 8cos2

2,5x + 8sin2 2,5x = 5 sin2 2,5x + 5 cos2 2,5x ( )

3sin2 2,5x + 12sin 2,5x cos 2,5x – 13 cos2 2,5x = 0 ( ,

cos 2,5x  cos2 2,5x)   3tg2 2,5x + 12tg

2,5x – 13 = 0 (D/4 = 75)  tg 2,5x = 
3

756   2,5x = 

arctg
3

756 + n x = 0,4arctg 3
3

5
2 + 0,4 n – .

(  “ ” , , -
,

.) 

.

,

.

)  37-38, -

: sin  = 

2
1

2
2

2tg

tg cos  = 

2
1

2
1

2

2

tg

tg . , , -

 (5  =  + 2 n, n Z), ’ -

,  (!) .

:
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6sin 5x – 8cos 5x = 5 

2

5
1

2

5
12

2 x
tg

x
tg

– 8

2

5
1

2

5
1

2

2

x
tg

x
tg

 = 5 ( tg
2

5x

= t  1 + t2)   12t – 8 + 8t2 = 5 + 5t2  3 t2 +12t – 13 = 

0 ( , ).

)  7-10 ( -

)

sin x + bcos x .

, .

6sin 5x – 8cos 5x = 5 (  10, ,

)   0,6sin 5x – 0,8cos 5x = 0,5 

( , sin  = 0,6, cos  = 0,8;  = 

arcsin 0,6  = arccos 0,8  = arctg
4

3 ) sin  sin 5x – cos  cos 5x = 

0,5 cos  cos 5x – sin  sin 5x = –0,5 cos (5x + ) = –
2

1  5x +  =  

±arcccos (–
2

1 ) + 2 n = ±
3

2 + 2 n x = –
5

1 ±
15

2 +
5

2 n x = –
5

1

arctg
4

3 ±
15

2 +
5

2 n, n Z. , ,

, .

13.  3sin x + 14cos
3

x – 21sin x cos
2

x – 2cos x = 0. 
 4, 

. : (3sin x – 21sin x 

cos2 x) + (14cos3 x – 2cos x) = 0   3sin x(1 – 7cos2 x) – 2cos x(1–7cos2

x) = 0   (3sin x – 2cos x)(1–7cos2 x) = 0    3sin x – 2cos x = 0   1–

7cos2 x = 0. 

.  –  – 

cos x (3tg x – 2 = 0  tg x = 
3

2 x = arctg 
3

2  + v,

v Z). : cos x = 
7

7 ,

 ( , -

)  = 

arccos
7

7 + u, u Z. : arctg
3

2  + v; arccos
7

7 + u; v, u  Z. 
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, .

, . -

: ,  – .

.

,

: 3sin x(sin2 x + cos2 x) + 14cos3 x – 21sin x 

cos2 x – 2cos x(sin2 x + cos2 x) = 0  3sin3 x + 3sin x cos2 x + 14cos3 x– 2cos 

xsin2 x – 2cos3 x = 0  3sin3 x – 2cos xsin2 x – 18sin x cos2 x + 12cos3 x = 0 

( , , ; cos x

, – cos3 x)  3tg3 x – 2tg2 x – 18tg x + 12 = 0. 

tg x = t:  3t3 – 2t2 – 18t + 12 = 0. ,

: (3t3 – 2t2) – (18t – 12) = 0 t2 (3t – 2) – 6(3t – 2) = 

0  (3t – 2)( t2 – 6) = 0. : tg x =
3

2 tg x = 6 . :

arctg
3

2  + m; arctg 6 + n; m, n  Z. 

14. sin 5x sin 3x = sin x sin 7x.
-

 22-28, -

.

sin x sin  = 
2

)cos()cos( yxyx  (

?),

cos p – cos q = –2sin
2

qp sin
2

qp  ( !). 

.

sin 5x sin 3x = sin x sin 7x
2

2cos8cos xx  = 
2

6cos8cos xx

cos 6x – cos 2x = 0  –2sin 4x sin 2x = 0  sin 4x = 0 sin 2x = 0 

4  = n  2  = k x = 
4

n x = 
2

k (n, k  Z). 
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 38 

, -

.
4

n –  8 -

,  38, 

2

k  –  4 ,

. ,

,

4

n , n  Z.

15.
x

xx

3cos

2sincos
 = 1.

, , – 

! :

.03cos

3cos2sincos

x

xxx

cos x – cos 3x + sin 2x = 0 (

)   –2sin 2x sin (–x) + sin 2x = 0  sin 2x(2sin x 

+ 1) = 0   sin 2x = 0  2sin x + 1 = 0    2x = n sin x = –
2

1

 = 
2

n x = (–1)k (–
6

) + k = (–1)k+1

6
 + k (n, k Z).

, .

,

 6 :
2

n  –  4 

; (–1)k+1

6
 + k –  2 

,  –
2

1 .  [0; 2 )

: 0, 
2

, ,
6

7 ,
2

3

6

11 .

, : 0 ,

90 , 180 , 210 , 270  330 .  3 

: 0, 
2

3 , 3 ,
2

7 ,
2

9

2

11  (  0 , 270 , 540 , 630 , 810  990 ).
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2

3 ,
2

7 ,
2

9

2

11  (  270 , 630 ,

810  990 ) .

 4  (
2

,
6

7 ,
2

3

6

11 )

.  0 . : x = n, n Z.

16.  4sin (5x
2
 +3x+1) – 2sin

4
 (6x – 1) – cos 5x = 10 

( = 5). 
,

. .

: , -

, . ,

 [–1; 1], 

- . : –4  4sin (5x2 +3x+1)  4, –2  –2 

sin4 (6x – 1)  0 ( , ), –1  – cos 5x
1. , -

 [–7; 5]. 

, , : -

.

 “... = 5”. 

 5 . ! 5 

,

 – . sin (6x – 1) = 0 

 = 
6

1 n ,  – os 5x = 1  = 
5

2 k . ,

n k
6

1 n =
5

2 k .

.  5+5 n = 6 +12 k  = 
nk 5126

5 .

,  – ,

n k – . ,  –2sin4 (6x – 1) 

–cos 5x ,

 1 

 5. : .

17.  3sin (10x + 
8

) – 5sin (4x – 
4

11
) = 8. 

,

 [–8; 8], 
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 8 sin (10x + 
8

) = 1 sin

(4x – 
4

11 ) = –1. .

: 10x +
8

 = 
2

+2 n,  = 
80

3 +
5

n . : 4x – 
4

11  =  

–
2

+2 k,  = 
16

9 +
2

k . , -

 “ ” ’ ,

.

:
80

3 +
5

n  = 
16

9 +
2

k .  80 : 3+16n = 

45+40k  16n = 42+40k  8n = 21+20k. -

n k, 8n – ,  21+20k – -

. : .

18.  2cos 3x – 13sin (2x + 
6

) = 15. 

, -

, , -

:

.1)
6

2sin(

,13cos

x

x

=
3

2 k = –
3

+ n -

, . :

3

2 k = –
3

+ n   2k = 3n–1 k =
2

13n . k -

, , n , n = 2m+1,

m – . k =
2

1)12(3 m = 3m+1. k = 3m+1

=
3

2 k (  n = 2m+1 = –
3

+ n – -

),  = 
3

2 +2 m , m Z.

.

19. sin
7

x + cos
12

x = 1. 
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-

.

 (
2

k , k Z),  |sin x| < 1  |cos x| < 1. 

sin7 x < sin2 x cos12 x < cos2 x, sin7 x + cos12 x < 

sin2 x + cos2 x, sin7 x + cos12 x < 1. ,

, .

-

, . : m;
2

+ n ; m, n Z.

20. 2 sin x + 2 cos x = 16x
2
 – 72x + 83. 

, . ,

, -

:

2 sin x + 2 cos x = 2(
2

2 sin x +
2

2 cos x) = 2(sin
4

sin x + 

cos
4

cos x) = 2cos( x – 
4

).

, , .

:  2cos( x – 
4

) = 16x2 – 72x + 83. 

,

 [–2; 2].  – ,  – 

. ,

:  = –
a

b

2
 = 

4

9 ,

 = (
4

9 ) = 2. 2 – 

.

, , .

 = 
4

9 ,

. 2cos(
4

9  – 
4

) = 2cos 2  = 2. :
4

9 .

.

. -

, . !

VI-2.
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-

,  ( )

. -

-

.

 – sin

x (cos x, tg x, ctg x) < ( , , ) a,  – .

-

. , ,

,

.

.

,  sin x < –1, cos x < –1, sin x 

 1, cos x  1, sin x  –7, cos x  –1,2, sin x 
3

, cos x 
2

6

  ( : ).

, sin x

 –1, cos x  –1, sin x  1, cos x  1, sin x  –7, cos x  –1,2, sin x <
3

,

sin x 
3

, cos x <
2

6  (– ; ).

.

 39 

 39  = sin x ( )  = 

( ) < –1,  = –1,  = 1,  > 1  –1 < < 1 ( -

xy sin

=
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). , -

, sin x  1  = 

2
+2 n, n Z. sin x  1 sin x = 1, 

,  1. 

 sin x  –1 sin x 

= –1, ,  –1, 

 = 

–
2

+2 n, n Z. .

 –1 < < 1,  = -

, ’ sin x =  (

= (–1)k arcsin a + k , k Z ?). sin x 

,  (

). , arcsin a
 – arcsin a ( , –  “ -

”). -

,

: (arcsin a + 2 n;  – arcsin a + 2 n), n Z.

sin x :

[arcsin a + 2 n;  – arcsin a + 2 n], n Z.

sin x < -

, . ,

 –  – arcsin a  arcsin a.

,

: (–  – arcsin a + 2 n; arcsin a + 2 n), n Z.

sin x : [–

 – arcsin a + 2 n; arcsin a + 2 n], n Z.

 40  = cos x ( )  = 

( )  = –1, = 1  –1 < < 1 ( -

). , , -

cos x  1  = 2 n, n Z.

cos x  1 cos x = 1, 

,  1. 

s x  –1 s x 
= –1, ,  –1, 

 = 

+ 2 n, n Z. .
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 –1 < < 1,  =  = s x

, ’ s x =

( :  = arc s a + 2k , k Z?). s x 

,  (

). ,  –arc s

a arc s a ( , –  “

”).

,

: (–arc s a + 2 n; arc s a + 2 n), n Z.

s x : [–

arc s a + 2 n; arc s a + 2 n], n Z.

s x < -

, . ,

arc s a –arc s a + 2 .

, -

: (arc s a + 2 n; –arc s a + 2  + 2 n), n Z.

s x :

[arc s a + 2 n; –arc s a + 2  + 2 n], n Z.

 40 

 – ,

, -

.

 41  = tg x ( )  = 

( ). tg x -

,  (

). , arctg a
2

.

-

2 2

3

2

3
2

xy cos

y=a
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, : (arctg a + n;

2
+ n), n Z.

tg x :

[arctg a + n;
2

+ n), n Z.
2

+ n -

, .

 41 

tg x < ,

 ( ).

,  –
2

 arctg a  . -

,

: (–
2

+ n; arctg a + n), 

n Z.

tg x :

(–
2

+ n; arctg a + n], n Z ( ).

 42  = tg x  =  (

). tg x ,

 ( ).

2 2

3

2

3

2

tgxy
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,  0 ar ctg a.

,

: ( n; ar ctg a + n), n Z.

tg x :

( n; ar ctg a + n], n Z. n

, .

-9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-4

-3

-2

-1

1

2

3

4

0

 42

tg x < ,

 =  (

). , ar ctg a .

-

, : (arc tg a + 

n;  + n), n Z.

ctg x :

[arc tg a + n;  + n), n Z ( ).

.

. , .

, ,

.

1. cos (2x + 
3

) + sin (x + 
6

)  0. 

2 2

3

2

5

0 2

ctgxy

2

2

5

2

3

2

x
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, ,   2x + 
3

 = 2(x + 
6

).

 – 

, .

os (2x + 
3

) + sin (x + 
6

)  0   1 – 2 sin2 (x + 
6

) + sin (x + 
6

)

 0. sin (x + 
6

) = s, -

:  1 – 2 s2  + s  0    2 s2 – s – 1  0.  –0,5  1 – -

 2 s2 – s – 1 ( -

), s

(– ;–0,5] [1; ). -

s –0,5 s  1 ,

sin (x + 
6

) –0,5  sin 

(x + 
6

)  1. sin (x

+
6

) = 1, ,  1, . :  = 

3
+2 m, m  Z.

 ( . 43).           

X

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10

-2

-1

1

2

0

 43 

sin (x + 
6

)
2

1 .  ( -

) [
6

5 ;
6

],  – .

, x + 
6

[ k2
6

5 ; k2
6

] { m2
2

}.

1

-1

y = 1 

2

1
y

 = sin x ,  = sin(x + 
6

).

/6 .
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,  ( )

6
. : [–  + 2 k; k2

3
] { m2

3
}; k, m Z.

2. cos (2x + 
3

) + sin (x + 
6

)  0. 

 1 -

.  43. -

 2 s2 – s – 1 < 0  (–0,5; 1). -

 –0,5 < s < 1 -

,  –0,5 < x + 
6

< 1. -

,

 = –0,5  = 1. ,

 (–
6

;
2

), ,  (

) (
2

;
6

7 ). , x + 

6
 (–

6
 + 2 k;

2
+ 2 k) (

2
+ 2 m;

6

7 + 2 m). ,

6
, : (–

3
 + 2 k;

3
+ 2 k) (

3
+

2 m; + 2 m); k, m Z.

cos (2x + 
3

) + sin (x + 
6

)  0 

3
+ 2 k

’ . : [–
3

 + 2 k; + 2 k]; k Z.

3.  2sin
2

6

x
 + 3sin

3

x
 4. 

, .

,
3

x =2·
6

x ,

. ,

.

, :
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2sin2

6

x  + 6sin
6

x s
6

x  4(sin2

6

x  + s2

6

x ) (

,  –2, 

) sin2

6

x  – 3sin
6

x s
6

x  + 2

s2

6

x  0. 

, ,

s2

6

x , , , ,

s
6

x . : s
6

x  = 0, ,

s
6

x , sin2

6

x  0, – 

, . s
6

x  = 0 

. , s

6

x  0.  (!) s2

6

x .

s
6

x  0, s2

6

x

: tg2

6

x  – 3tg
6

x  + 2  0. 

t2 – 3t + 2  0 t (– ; 1] [2; + ).

: tg
6

x  1 tg
6

x  2. 

 ( . 44). 

tg
6

x  1 
6

x  (
2

 + n;
4

 + n],

n Z ( ). tg
6

x  2 

6

x  [arctg2 + m;
2

 + m), m Z ( ).

, ’ .

, .

s
6

x  = 0, ,

, .

 [arctg2;
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4
+ ]. 

. ,
6

x  [arctg2 + k;
4

+  + k]. 

 6 : [6arctg2 + 6 k;
2

15 +

6 k], k Z. !

 44 

-

.

4.  |sin x|  |cos x|.
)  ( ) -

, ;

’ .

|sin x|2  |cos x|2 sin2 x cos2 x cos2 x – sin2 x < 0 cos 

2x < 0 ( ) 2x  (
2

 + 2 m;

2

3  + 2 m) x  (
4

 + m;
4

3  + m), m Z. .

) .

, cos x = 0 , sin x = 1

| 1|  0 . , cos x  0, 

 |cos x|. |cos x| -

22

tgxy

y = 2 

y = 1 



101

, .

 ( . 45). 

, -

: cos x = 0  |tg x|  1. 

2
 + n, n Z.  – -

, . ,

, . -

 (
4

;
4

3 ) ,  – -

. : (
4

 + m;
4

3  + m), m Z.

 45 

5. sin 5x · sin 3x sin x · sin 7x.
,

sin · sin  = –0,5(cos ( + ) – cos ( – )).

sin 5x·sin 3x sin x·sin 7x –0,5(cos 8x – cos 2x)  –0,5(cos 8x

– cos 6x) cos 6x – cos 2x  0 ( -

) –2sin
2

26 xx  sin
2

26 xx  0 

sin 4x sin 2x  0. 

. . ,

1

-1

tg x 1

tg x 1 tg x < -1 

tg x < -1 
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.

:

sin 4x = 0  sin 2x = 0 
sin 4 0

sin 2 0

x

x

sin 4 0

sin 2 0.

x

x

,

( k, k Z),

, :

 = 
4

k  = 
2

n

)2;2(2

)2;2(4

ttx

mmx

).2;2(2

)2;2(4

ppx

ccx

 8 ,  – 

, ,

.

)
2

;(

)
2

;
24

(

ttx

mm
x

);
2

(

)
24

;
2

(

ppx

cc
x

   (m, c, t, p – ). 

 46  

,  – . .

,

 – .  ( )

 – ,   (
4

;
2

),

.

 – 
2

,  – ,  (

) – .   (
4

+ u;
2

+

u), u Z.

 46 

- 0
2 2 2

3

-
2

0
2 2

3
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 46 ( -

), : (
2

+ v;
4

3 + v), v Z.

 (  46) 

,  47 . -

,  47 , ’

sin 4x = 0 (  = 
4

k ), ,

 47 .

 47 

: { k} [
4

+ n;
4

3 +

n], k, n Z.

, -

, .

sin

4x sin 2x  0. ,

sin 4x  2sin 2x s 2x.  : 

2sin2 2x s 2x  0 sin 2x = 0 s 2x  0. -

: 2  [
2

+ 2 n;
2

3 + 2 n],  n Z.

 0  ( ).

,

 0: 2  =  2 k, k Z.  2 :

{ k} [
4

+ n;
4

3 + n], k, n Z.

,

-

. ,

,

4 4

3
4

5

044

3
a
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,

. ,

,  (2 )

 (  –  1), , ,

. -

.

6. sin
4
 (x – 

4
) + cos

4
 (

4
 – x)

8

5
.

.

) x – 
4

, , -

. sin4 (x – 
4

) = sin4 (
4

– x).

 2 sin2 (
4

– x) s2 (
4

– x). :

(sin2 (
4

– x) + s2 (
4

– x))2

8

5  + 2 sin2 (
4

– x) s2 (
4

– x)  (

?

)  1 
8

5  + 
2

1 ·4 sin2 (
4

– x) s2 (
4

– x)
8

3

2

1 (2sin (
4

– x)·

s (
4

– x))2 sin2 2 (
4

– x)
4

3  |sin 2 (
4

– x)|
2

3 sin 2 (
4

–

x)
2

3 sin 2 (
4

– x)  –
2

3 sin (
2

 – 2x)
2

3 sin (
2

 – 2x)

 –
2

3  ( ) s 2x
2

3 s

2x  –
2

3 . -

.  48 ,

-

: 2  [
6

+ m;
6

 + m]. :  [
12

+
2

m;
12

 + 
2

m], 

m Z.
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 48 

)

 ( ): sin2  = 

2

2cos1 , cos2  = 
2

2cos1 . :

2

2

)
2

2cos(1 x

2

2

)2
2

cos(1 x

8

5 .

: cos (2x – 
2

) = cos (
2

– 2x) = 

sin 2x = f:
4

)1( 2f +
4

)1( 2f

8

5  2 + 2f2

2

5 f2

4

1   |f|
2

1 –

2

1 f
2

1 . : –
2

1 sin 2x
2

1 .

 49 ,  48:  2  [
6

+ m;

6
 + m]. : [

12
+

2
m;

12
 + 

2
m], m Z.

 49 

cos
2

3cos  -
2

3

6

6

2

1 sin
2

1

6

6
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) ,

, -

sin2 (
4

 – x)  1 – s2 (
4

 – x):

(1 – s2 (
4

 – x))2 + s4 (
4

 – x)
8

5 , s2 (
4

 – x)

-

.

 – 
8

5 ,

:

sin4 (
4

 – x) + s4 (
4

 – x)
8

5 (sin2 (
4

 – x) + s2 (
4

 – x))2.

. , -

, . -

.

7.
5

3
sin(

3

2
+2x) + 0,4cos(

12

5
 – x) –1.

, -

 (0,6 + 0,4 = 1), -

,  [–1;

1] . -

, :

.1)
12

5
cos(

1)2
3

2
sin(

x

x

:
3

2 +2x = 
2

3 + 2k ,  = 
12

5 + k .

:
12

5 – x =  + 2n ,  = 
12

7  – 2n .

:  = 
12

7  + 2n .

, n  ( -

, ), ,

n = 68, n = –68.
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,

k n
.

12

5 + k  = 
12

7  + 2n ( )  1 + k = 2n.

, n , k –  (k = 2n – 1), 

n ( -

k, k = 2n – 1). :
12

7  + 2n ,

n Z.

8.  cos 
3

x
– cos

2

x
–2.

,

, ,

 –2. 

cos
3

x  – cos 
2

x  = –2, :

.1
2

cos

1
3

cos

x

x

 = 3  + 6k ,  = 4n . -

, : 3+ 6k = 4n.

, ,  – .

, . : (– ; ).

cos 

 – cos  = –2sin
2

sin
2

. : –2sin 5

12

x sin (
12

x )  –2. 

 –2  (sin 5

12

x sin (
12

x ) < 1)  ,

, ,

 1. 

5
sin 1

12

sin 1
12

x

x

5
sin 1

12

sin 1.
12

x

x
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5

12

x  = 
2

+2 n
12

x = –
2

+2 k

= 6

5
+ 24

5

n  = –6 +24 k. ,

,  “ ”: 
6

5
+ 24

5

n   =  –6 + 24 k ( 5

6
)  1 + 4n = -1 + 20k  2 

+ 4n = 20k  1 + 2n = 10k. n k

,  – , , ,

.

.

,

.

9.  5sin x + 3cos x < 17 . 

, – :

34 (
34

5 sin x + 
34

3 cos x) < 17
34

5 sin x + 
34

3 cos x < 
2

2

, sin  = 
34

5 , cos  = 
34

3 .

: cos (x – ) < 
2

2 .

 ( . 50), :

 50 

4

4

4

7 ?!

cos <
2

2
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x –  (
4

 + 2m ;
4

7  + 2m ), m Z, x  (  + 
4

 + 2m ;

+
4

7  + 2m ).   = arctg
3

5  ( sin  = 
34

5 cos  = 
34

3 ,

tg  = 
34

5 :
34

3 =
3

5 ), : (arctg
3

5  + 
4

 + 2m ;

arctg
3

5  + 
4

7  + 2m ), m Z.

, -

, :
4

7 -

 –
4

.  (–
4

;
4

)

,
2

2 . :

(
4

; –
4

),  ( -

 [5; 9]  [9; 5]). 

,

4
, ,

4
,

4

7 . , -

. !
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,

,

, ,

.

.

. :

, ,

. , -

, ,

.
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.

1. -

?

 – ,

-

 ( ). -

 “ -

”,

.

2.
?

 ( -

,  – -

) .

3. -

-

( , )?

 – ,

-

;  – ,

;

 – , -

.

4. -

?

 – , -

,

.
( , -

-
.) 

5.
-

?

-

=2 R ( . .

 2 ),

 (  360 ) –  2

. ,  180  = .

: 1  = 
180

, 1  = 180

 (  57 ).

6.
-

?

-

-

.

7. -

-

?

 (0;0) -

, : x
2
+ y

2
= 1.
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8.
 (

) -
?

 – 
-

.

9.
-
-

?

.

10.
-

-

?

-

.

11.
-
-

?

-
-

, -
 “+”  ”–” -

.

12. -

-
-
-

?

, -

 ( , ...) -
.

 2 ,

2 ,  4 ,  6 . .,  2 n, n – 
( , ).

13.
-

-
?

 360 -
, -

,
 360. 

 0  360 , -
. ( )

14.
-

-
?

 180/ ,
 3,14159..., 

. -

. ( )

15.
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?

 4 , -

 4  90 .

: 0 , 90 , 180  270 .

 360  ( )

-

. -

,

 360 k, 90o+360 k, 180o+

360 k i 270o+360 k,  k – .

 = 180 ,

-

: 2 n,
2

+2 n, +2 n

2

3 +2 n, n – .

16.
-

?

-

 4  – ,

:  – 

 0  90 ,  –  90  180 ,

 –  180  270 , IV  –  270

 360 .

:  –  0 
2

,

 – 
2

,  – 
2

3 ,

IV  – 
2

3  2 .
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-1.

17.

?

(sin ) -

-

( -

).

18. -

 sin ?

 1 ,

-

 1 1. : 1 sin 1.

19. -

 sin ?

-

,

sin

 ( ,

).

20.
-

 sin ?

sin

( -

),  “ ” -

, , -

,

, (

).

21.
 sin ?

-
,

,  2  (

 1).  2 , 4 , 6 ,.. -

 2  n ( n ) -
sin . -

sin .  2 .

2  n ( n )
,

,
sin .

22.
sin

?

, 1, -

sin , =
2

 + 2  n,

n (“ ” -

).
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23.
sin

?

, -1, -

sin ,  =
2

+ 2  k,

k (“ ” -

).

24.
sin -

, ?

, , sin

, =  n, n
(“ ”  “ ” -

).

25.
sin -

?

sin -
,  “ -

”  (I 
 II ). ,

sin  0 

(  0  180 ). -
:

sin ,   2 n + 2 n,
n – ). : -

 sin

 (2 k; + 2 k), k – -
.

26.
sin -

?

sin -
,  “ ”

 (III  IV 
). ,

sin

2  (  180  360 ) :

 –  0 (  –180  0 ).
:

sin

, – + 2  m  2  m (m – 
). :

sin  (– +

2  n; 2  n), n – .
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27.

 sin 
?

1

 1 sin

 “ ” -

:
2 2

 ( 90  90 ).

:

sin ,
2

 + 2  k
2

+2  k, k – 

. : sin

[
2

+ 2  m ; 
2

+2  m], m – 

.

28.

 sin 

?

 1 

1 sin

 “ ” -

:
2 2

3  (  90  270 ). -

:

sin ,
2

 + 2  k
2

3 +2  k, k – 

. : sin

  [
2

 + 2  m;
2

3 +2  m], m – 

.

29.

sin -

?

sin , :

- ,  (– ; + ) -

(

,

,
),

- , ( . .

-
)  (

) .

:

-

sin ; : sin (– ) = –sin

.
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-2.

30.
-

?

(cos ) -

-

( -

).

31.

 cos ?

 1 ,

-

 1  –1. 

:  –1 cos 1.

32. -

 cos ?

-

,

cos
 ( ,

).

33.

 cos ?

 cos
( -

),  “ ” -

, , -

, ,

( -

).

34.
 cos ?

, -

,  2  (

 1).  2 , 4 , 6 ,..

 2  n ( n )

cos . -

 cos .

 2 .   2  n ( n

) -

, , -

cos .

35.
cos

?

 , 1, -

cos , = 2  n, n
(“ ” -

).
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36.
cos

?

, –1, -

cos ,  =  + 2  n,

n (“ ” -

).

37.
cos -

, ?

, , cos

, =
2

 +  m , m

(“ ”  “ ” -

).

38.
cos -

?

cos
,  “ ”

 (IV  I ).
,

cos
2 2

 ( 90

 90 ).
: cos -

,
2

+ 2  n
2

+2  n, n – 

. :

cos   (
2

+ 2

m ; 
2

+2  m), m – .

39.
cos -

?

cos
,  “ ”

 (II  I ). 
, cos

2 2

3   (  90

270 ).
: cos -

,
2

+ 2  n
2

3 + 2 n, n – 

. : -

cos  (
2

 + 

2  m;
2

3 +2  m), m – .
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40. -

 cos 

?

 –1 -

 1 cos
 “ ”

:  –

0 (  –180  0 ).

: cos -

, –  + 2  k  2  k, k – 

. : cos

  [–  + 2  m ; 2  m], m – 

.

41. -

 cos 

?

 1 -

 –1 cos

 “ ”

:  0 

(  0  180 ). -

: cos ,

2  k +2  k, k – .

: cos

[2  m ; +2  m], m – .

42.
cos ?

cos , :

- ,  (– ;

+ ) (

-

,
, -

),

- , -

( . . -

)
, .

: -

cos ; : cos(– ) =  cos 

.
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-3.

43.
-

?

 (tg ) -

: tg  =
os

sin .

44. -

-

?

,

-

.

45.

?

-

 ( -

).

46. -

 tg ?

tg -

,
2

+ (  – 

),
, -

.  (–
2

+ ;
2

+ ),  – -

.

47.
-

 tg ?

 tg  (

),  “ ”

,

, , ( -

).

48.
 tg ?

,

, -

. -

. -

, , 2 , 3 ,..  n ( n -

) . -

.

 n ( n )

, -

,

tg .
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49. -

-

 = tg ?

 = tg ’
, .

 = tg  –  + -
 “ ” -

 –  –
2 2

 (  –90  90 ). -

 –
2 2

,  – -

, ,  = tg -

 (–
2

+  m;
2

+  m), m – .

50.

 = tg 

,

?

, ,  = tg

,  = sin x, –  = k, k – 

.

51.

 = tg 

?

 = tg
,  – 

. . .
= tg ,  = tg -

 ( k;
2

+ k), k – 

. :  0,  (180 n; 90  + 180 n),
n – .

52.

 = tg 

a

?

 = tg
,  – . .

V .  = tg
,  = tg

 (
2

+ k; + k), k – 

. :  0,  (90 +180 n; 180 +180 n),
n – .

53.

 = tg 
-

?

 = tg , : - ,

(–
2

+ ;
2

+ )

; - ,
 ( ) tg  (

, , , -

,
cos

sin ). -

:

tg ; : tg (– ) = –tg
.
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-4.

54.
-

?

 ( tg )

:

tg  =
sin

cos .

55.

?

-

,

2
.

56.

?

 ( -

).

57. -

tg ?

tg -

,  k ( k – -

),

, .

( ; + ),  – .

58.
-

tg ?

tg

( ),  “ ” -

,

, , (

-

).

59.
tg ?

-
,

,
.

. -

, , 2 , 3 ,..  n ( n
) .

.

 n ( n )
, , -

tg .



123

60.

-

 = tg ?

 = tg ’
, .

 = tg  +  – -
 “ ” -

 –  0  (  0  180 ). -
 0 ,  – 

, ,  = tg
 (  m;  +  m), m Z.

61.

 = tg

,

?

, ,  = tg

,  = s x, –  = 
2

+  k,

k – .

62.

 = tg

?

 = tg
,

 – . . .
 = tg ,  = tg

 ( k;
2

+ k),

k Z. :  0,  (180 n; 90  + 180 n), n Z.

63.

 = tg

a

?

 = tg
,  – 

. . V . -
 = tg ,  = tg

 (
2

+ k; + k),

k – . :  0,  (90  + 
180 n; 180  + 180 n), n – .

64.

 = tg

?

 = tg , : - -
, ( ; + )

; - , -
 ( ) tg  (

, , ,

,
sin

cos ). -

:
-

tg ; : tg (– ) = – tg
.
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-1. 

65.
?

(arcsin a),
 [–1;1],  b -

2
;

2
, .

,
arcsin a = b sin b = a

, [–1;1], b
2

;
2

.

66. -

 = arcsin x ?

-
,  = 

arcsin x ’  [–1;1] 
, .

67.

 = arcsin x ?

-
,  = arcsin x

2
;

2
 (“ ” -

, IV ; -
).

68.

 = arcsin x ?

 = arcsin x ,
 “ ” -

, , -
, (

-
).

69.
 = arcsin x 

?

,
2

, -

 = arcsin x  = 1. 

70.
 = arcsin x 

?

,  –
2

, -

 = arcsin x  = –1.
71.
 = arcsin x 

, ?

, ,
 = arcsin x  = 0. 

72.
 = arcsin x 

?

 = arcsin x
,  (0; 1]. 

:  0,  0  1. 

73.
 = arcsin x 

?

 = arcsin x
,  [–1; 0). 

:  0, –1  0.

74.  = arcsin x ,
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 = arcsin x ? : - ,  [–1;1] 
; - , arcsin (–

) = – arcsin x 
(

 = sin x).

-2. 

75.
?

(arccos ), -

 [–1; 1],  b -

 [0; ], cos b = .

,

arccos  = b cos b =

,  [–1; 1], b  [0; ]. 

76. -

 = arccos x ? 

-

,  = 

arccos x ’  [–1;1] 

, .

77.

 = arccos x ?

-

,  = arccos x -

  [0; ] (“ ” -

, I i I ;

).

78.

 = arc s x?

 = arc s x ,

 “ ” -

, , -

,
( -

).

79.
 = arc s x 

?

, , -

 = arccos x  = –1.

80.
 = arc s x 

?

, ,

 = arccos x  = 1. 

81.  = 
arc s x -

, ?

, ,  = 

arc s x  = 1. 

82.  = arc s x
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 = arc s x 

?
,  [–1; 1). 

:  0, –1  1. 

83.

 = arccos x 

?

 = arccos x -

.

84.
 = arc s x 

?

 = arc s x ’ -

 = s x -

 [0; ]  = s x

 [0; ],  = 

arc s x .

85.
 = arc s x 

?

 = arc s x
, ,  [–1; 1] 

, -

arc s (– ) = arc s x 

 arc s (– ) = – arc s x -

. , arc s (–1) = 

arc s 1  arc s (–1) – arc s 1, -

.

-3. 

86.

?

(arctg a),

b
2

;
2

,

.

,

arctg a = b tg b= a ,

b
2

;
2

.

87.

 = arctg x ? 

-

,  = 

arctg x ’  (– ; + ) -

, -

.
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88.

 = arctg x ?

-

,  = arctg x

2
;

2
 (“ ” -

-

, I i IV ; -

).

89.

 = arctg x ?

 = arctg x ,

 “ ” -

, , -

,
( -

).

90.
 = arctg x 

,  0?

, ,  = 

arctg x  = 0. 

91.
 = arctg x 

?

 = arctg x

,  (0; + ).

:  0,  0. 

92.
 = arctg x 

?

 = arctg x

,  (– ; 0). 

:  0,  0. 

93.
 = arctg x 

?

 = arctg x ’ -

 = tg x

2
;

2
 = tg x -

2
;

2
,  = 

arctg x .

94.
 = arctg x ?

 = arctg x ,

: - ,  (– ;

+ ) ; - ,

arctg (– ) = – arctg x 

 (

 = tg x).
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-4. 

95.
-

?

 (arc tg )

b  (0; ),

.

,

ar ctg a = b tg b= a -

, b  (0; ).

96. -

 = ar ctg x ? 

-

,  = 

ar ctg x ’  (– ; + )

, -

.

97.

 = arctg x ?

-

,  = ar ctg x

  (0; ) (“ ” -

,

I i I ; -

).

98.

 = arc tg x ?

 = arc tg x ,

“ ”, -

, , -

,

 (

).

99.
 = arc tg x 

,  0?

, ,  = 

ar ctg x .

100.
 = ar ctg x 

?

 = ar ctg x

 (– ; + ).

101.
 = arc tg x 

?

 = ar ctg x -

.

102.
 = ar ctg x 

?

 = ar ctg x ’ -

 = tg x

 (0; )  = tg x

 (0; ),  = ar ctg x

.
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103.
 = ar ctg x 

?

 = ar ctg x

, ,  (– ; + )

, -

arc tg (– ) = – arc tg x 

ar ctg (– ) =  ar ctg x .

-5. 

Arcsin (–1)
2

Arccos (–1) = 

Arcsin (
2

3 )
3

Arccos (
2

3 )
6

5

Arcsin (
2

2 )
4

Arccos (
2

2 )
4

3

Arcsin (
2

1 )
6

Arccos (
2

1 )
3

2

Arcsin 0 = 0 Arccos 0 
2

Arcsin
2

1

6
Arccos

2

1

3

Arcsin
2

2

4
Arccos

2

2

4

Arcsin
2

3

3
Arccos

2

3

6

Arcsin 1 
2

Arccos 1 = 0 

Arctg ( 3 )
3

Arcctg ( 3 )
6

5

Arctg (–1)
4

Arcctg (–1)
4

3

Arctg (
3

3 )
6

Arcctg (
3

3 )
3

2

Arctg 0  = 0 Arcctg 0 
2

Arctg
3

3

6
Arcctg

3

3

3

Arctg 1 
4

Arcctg 1 
4

Arctg 3
3

Arcctg 3
6
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IV.

104.

.

tg x
x

x

cos

sin , ctg x
x

x

sin

cos   tg x ctg x = 1.

105. -

-

.

sin2 x + cos2 x = 1; 

cos2 x : tg2 x + 1 = 
x2cos

1 , -

sin2 x :

1 + ctg2 x = 
x2sin

1 .

106. -

2
– .

2
–  – ,

,

2
, :

sin (
2

– ) = cos x, cos (
2

– ) = sin x,

tg (
2

– ) = ctg x, ctg (
2

– ) = tg x.

107. -

2
+ .

2
+  – ,

, ,

2
, :

sin (
2

+ ) = cos x, cos (
2

+ ) = –sin x,

tg (
2

+ ) = –ctg x, ctg (
2

+ ) = –tg x.

108. -

 – .

 –  – ,
, ,

, :
sin (  – ) = sin x,      cos (  – ) = –cos x,
tg (  – ) = –tg x, ctg (  – ) = – tg x.

109. -

 + .

 +  – , -
,

, ,
: sin (  + ) = –sin x, cos (  + ) = –cos x,

tg (  + ) = tg x, ctg (  + ) = tg x.
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110. -

2

3 – .

2

3 –  – , -

,

,
2

3 ,

: sin (
2

3 – ) = – s x, cos (
2

3 – ) = –sin x,

tg (
2

3 – ) = ctg x, ctg (
2

3 – ) = tg x.

111. -

2

3 + .

2

3 +  – ,

, -

,
2

3 , -

: sin (
2

3 + ) = – s x, cos (
2

3 + ) = sin x,

tg (
2

3 + ) = –ctg x, ctg (
2

3 + ) = –tg x.

112. -

2  – .

2  –  – ,
, -

,  2 , -
: sin (2  – ) = –sin x, cos (2  – ) = cos x,

tg (2  – ) = –tg x, ctg (2  – ) = –ctg x.

 2 .

113.
.

cos (x + y) = cos x cos y – sin x sin y

.

114.
.

cos (x – y) = cos x cos y + sin x sin y

.

115.
.

sin (x + y) = sin x cos y + cos x sin y

.

116.
.

sin (x – y) = sin x cos y – cos x sin y

.

117.
.

tg (x + y) =
tgxtgy

tgytgx

1
, -

 = 
2

+ k, y = 
2

+ k + y =
2

+ k,

k – ,

.
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118.
.

tg (x – y) =
tgxtgy

tgytgx

1
, -

 = 
2

+ k, y = 
2

+ k – y =
2

+ k,

k – ,

.

119.
.

sin 2x = 2sin x cos x . -

sin (x + y) = sin x cos y + 

cos x sin y .

120. -

 (
).

os 2x = cos
2

x – sin
2

x . -

cos (x + y) = cos x cos y

– sin x sin y . -

-

,

: os 2x = 2cos
2

x – 1;  

os 2x = 1 – 2sin
2

x.

121.
.

tg 2x = 
xtg

tgx
21

2 , ,

tg x tg 2x :
4

k , k Z. 

tg(x+y) =
tgxtgy

tgytgx

1

.

122.
.

sin
2

x = 0,5(1 – cos 2x) ,

cos
2

x = 0,5(1 + cos 2x) .

os 2x = 1–2sin2 x

os 2x = 2cos2 x – 1. 

123.
.

sin
2

x  = 
2

cos1 x . -

sin2 x = 0,5(1 – cos 2x)

2

x .

124.

.

s
2

x  = 
2

cos1 x . -

s2 x = 0,5(1 + cos 2x)

2

x .
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125.

.

tg
2

x  = 
x

x

cos1

sin
tg

2

x  =
x

x

sin

cos1

n, n Z.

126. .

sin x sin y = – 0,5(cos (x + y) – cos (x – y))

.

cos (x + y) = cos x cos y – sin x sin y
cos (x – y) = cos x cos y + sin x sin y.

127.
.

s x s y = 0,5 (cos (x + y) + cos (x – y))

.

cos (x + y) = cos x cos y – sin x sin y

cos (x – y) = cos x cos y + sin x sin y.

128.
.

sin x s y = 0,5(sin (x + y) + sin (x – y))

.

sin (x + y) = sin x cos y + cos x sin y 

sin (x – y) = sin x cos y – cos x sin y.

129. .

sin x + sin y = 2sin
2

yx cos
2

yx

. sin x s y

= 0,5(sin (x + y) + sin (x – y))

2

yx

2

yx .

130. .

sin x – sin y = 2sin
2

yx cos
2

yx

. -

 – .

131. .

s x + s y = 2 s
2

yx cos
2

yx

. s x s y = 

0,5 (cos (x + y) + cos (x – y))

2

yx

2

yx .

132.
.

s x – s y = –2 sin
2

yx sin
2

yx

.

sin x sin y = –0,5(cos (x + y) – cos (x – y))

2

yx

2

yx .
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V.

133.
sin x = a.

 | |  1, .

 = 1, sin x = 1

=
2

+2n , n Z.  = –1, sin x 

= –1  = –
2

+2n , n Z.  = 0, 

sin x = 0  = n , n Z.

 | |  1, sin x = a -

 = (–1)
n
 arcsin a + n , n Z.

134.
cos x = a.

 | |  1, .

 = 1, cos x = 1

= 2n , n Z.  = –1, cos x = –

1  = – + 2n , n Z.  = 0, 

cos x = 0  = 
2

+n , n Z.

 | |  1, s x = a -

 = arc s a + 2n , n Z.

135.
tg x = a.

tg x = a -

 = arctg a + n , n Z.

136.
ctg x = a.

ctg x = a -

 = arcctg a + n , n Z.

137.
-

.

-

-

, , - -

, -

. ,

16cos56cos6

26cos6
2 xx

x =1

cos 6x. -

cos 6x = 

1
156

26
2 yy

y . -

-

cos 6x = .
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138.

-

.

n- , -
 ( -

) ,
n-

. ,
5sin3 x – 2sin2 x cos x – 3cos3 x = 0 

’ ,
-

sin x  cos x. -
,

 – sin3 x cos3 x.
sin3 x  5 – 2ctg x – 3ctg3 x = 0, 

cos3 x -
 5tg3 x – 2tg2 x – 3 = 0. -

. ( ,

!)

139.
-

,

.

, -
-

. ,
3sin2 x – sin 2x + 4 = 5cos2 x , ,

 4 ( ) -
, .

 4cos5 x = sin x
,

 (sin x) -
.

-
, , -

. ,
sin x + cos x = 1 -

, sin x  2sin
2

x cos
2

x ,

cos x  cos
2

2

x  – sin
2

2

x , sin
2

2

x + cos
2

2

x .
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140.
asin x + bcos x = c 

.

-

-

,

. -

.
22 ba , -

, -

 1. -

,  – 

.

-

: sin (x ) =
22 ba

c

cos (x ) =  
22 ba

c ).

141. -

 tg x = tg a, 
 – .

x = a + k, k  Z. 

142. -

 ctg x = ctg a, 

 – .

x = a + k, k  Z. 

143. -

 cos x = cos a, 

 – .

x = a + 2 k, k  Z. 

144. -

 sin x = sin a, 

 – .

x = (–1)
k
a + k, k  Z. 

145. -

 sin x > a, 
 | | < 1.

(arcsin a + 2 k;  – arcsin a +2 k), k Z.

146. -

 sin x < a, 
 | | < 1.

(–  – arcsin a + 2 k; arcsin a +2 k), k Z.
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147. -

 cos x > a, 
 | | < 1.

(–arccos a + 2 k; arccos a + 2 k), k Z.

148. -

 cos x < a, 
 | | < 1.

(arccos a + 2 k; 2  – arccos a + 2 k), k Z.

149.
 tg x > a.

(arctg a + k;
2

+ k), k Z.

150.
 tg x < a.

(–
2

+ k; arctg a + k), k Z.

151. -

 ctg x > a.
( k; arcctg a + k), k Z.

152. -

 ctg x < a.
(arcctg a + k;  + k), k Z.
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, -

.

2. 2 ,

, ,

. , ?

3?

4 , -

-

,

-

. ,

 16 -

, -

n ,
2

n ,
3

n ,
4

n ,
6

n , n – 

. ?

.

y

x

1

1

cos

t
1

sin

cos
tg

y

x

1

cos

c
1

cos

sin
ctg

1

5 ,

, -

 ( -

). , -

5,

? , -

.

 – 6.

5 6
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.

x
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 1.
,

.

.

y=
si

n

cos

sin
tgt

cos

sin
tgt

sin

cos
ctgc

x = cos

3

3

3

3

1-1

-1

3

3

3

3

2

1

3

3

2

3

2

3

2

2

2

2

2

1

3

3

6

4
33

2

6

5

4

3

6

7

4

5

3

4

3

5 4

7
6

11

2

2

3

0

1

10

-1

-1

sin
2

 + cos
2

= 1

2

2

cos

1
1tg

2

2

sin

1
1 ctg

?
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 2.
.

(6),(7)
2

x (8)
2

cos1

2
sin

xx (9)
2

cos1

2
cos

xx
      

                                               

(6)  sin
2

=
2

2cos1 (7) cos
2

=
2

2cos1

                                                                         

(2)

(4) cos2 = 1 – 2 sin
2

(5) cos2 = 2cos
2

 – 1 
                                                       

(3)   cos2 = cos
2

 – sin
2

                                              

(1)  –

-

(2) cos ( + ) = cos  cos  – sin  sin
                                         

(1)   cos ( – ) = cos  cos  + sin  sin

                                              

 +

( )

cos ( + ) + cos ( – ) = 2cos  cos

(11) cos  cos  = 
2

)cos()cos(

(12) cos x + cos y = 2cos
2

yx cos
2

yx    ( 
2

yx

2

yx )

cos ( + ) – cos ( – ) = –2sin  sin

! – !                         (13) sin  sin  =
2

)cos()cos(

(14) cos x – cos y = –2sin
2

yx sin
2

yx (
2

yx

2

yx )
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tg
2

x =

2
cos

2
sin

x

x 2sin
2

x  2cos
2

x ,

 – 

   (18)  tg 
2

x =
x

x

cos1

sin

   (19)  tg 
2

x =
x

x

sin

cos1

(17)  sin 2 = 2sin  cos 
                                    

(2) (15) sin (  + ) = sin  cos  + cos  sin 

(16)   sin (  – ) = sin  cos  – cos  sin 
( )

sin ( + ) + sin ( – ) = 2sin  cos

(20) sin  cos =
2

)sin()sin(

(21) sin x + sin y = 2sin
2

yx cos
2

yx    ( 
2

yx

2

yx )

(21) y –y (22) sin x – sin y = 2sin
2

yx cos
2

yx

)cos(

)sin(

s cos

(23)  tg( + ) = 
tgtg

tgtg

1

– (24)   tg( – ) = 
tgtg

tgtg

1

       (25)

tg 2  = 
21

2

tg

tg

(25)
2

      (26)
2

2
2

1
2

tg
tg

tg

(27)

21
2

2
2

tg
ctg

tg

(17)
2

:1
...

 (28)
2

a
2tg

2sina =
a

1+tg
2

(29)
2

a
2tg

sina 2cosa =
atga

1+tg
2
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 3.

tgx=a

ctgx=a

< a

< a

> a

> a

arctga+ n

(arctga + n; ),
2

n n Z

( ; ),
2

n arctga n n Z

arcctga+ k

( ; ),k arcctga k k Z

( ; ),arcctga k k k Z

cosx=a arccosa+2 m

(-arccosa+2 m; arccosa+2 m), m Z

(arccosa+2 m; -arccosa+2 +2 m), m Z

>

>

<

<

sinx=a (-1)
n
arcsina+ n

(arcsina+2 n; -arcsina+ +2 n), n Z

(-arcsina- +2 n; arcsina+2 n), n Z
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I.  c :

1) sin x = 
2

3

2) cos x =
2

3

3) tg x = 
2

3

4) sin x = – 3

5) cos x = – 3

6) tg x = – 3

7) sin x = –
2

2

8) cos x = –3: 3

9) tg x = –1 

10) sin x = –1,3 

11) cos x = –1,3 

12) tg x = –1,3 

13) sin x = 0,13 

14) cos x = 0,13 

15) tg x = 0,13 

16) cos x = 0 

17) sin x = –0,25 

18) tg x = 2008 

19) sin x = 
2

20) cos x = 
3

21) tg x = 
2

22) sin x = 1 

23) cos x = –0,5 

24) ctg x = 
4

372

25) cos x = 
4

372

 1) sin x = 
2

2

2) cos x =
2

2

3) tg x = 
2

2

4) sin x = –1 

5) cos x = –1 

6) ctg x = –1 

7) sin x = –1,8 

8) cos x = –1,8 

9) tg x = –1,8 

10) sin x = 0,18 

11) cos x = –0,18 

12) tg x = 0,18 

13) cos x = 6–2

14) sin x = –0,5 

15) sin x = – 1,00034

16) cos x = –
2

2

17) tg x = – 1,00012

18) tg x = –2005 

19) sin x = –
4

3

20) cos x = –
2

21) tg x = –
4

3

22) cos x = 1 

23) sin x = –0,5 

24) ctg x =
2

652

25) cos x = 
2

652

1) sin x = –
2

3

2) cos x = –
2

3

3) tg x = –
2

3

4) sin x = 3

5) cos x = 3

6) tg x = 3

7) sin x = 2–

8) cos x = 
2

2

9) tg x = 1 

10) sin x = –1,23 

11) cos x = –1,23 

12) tg x = –1,23 

13) sin x = 0,123 

14) cos x = –0,123 

15) tg x = 0,123 

16) sin x = 0 

17) sin x = 0,5 
18) tg x = 220055 

19) sin x = –
2

20) cos x =–
4

3

21) tg x = –
2

22) sin x = 4

2
23) cos x = 0,5 

24) ctg x = 
3

705

25) sin x = 
3

705
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26) sin 3x = 0,7 

27) cos 3x = –
2

2

28) tg (x –
6

) = 
3

3

29) tg (6x –
6

) = 
3

3

30) cos (x –
6

) = 
3

3

31) 10cos 4x = –5 3

32) 3 tg (x + 2) = 3 

26) sin 3x = 0,4 

27) cos 3x = 
2

2

28) tg (x –
6

) = –
3

3

29) tg (6x –
6

) = 
3

3

30) sin (x –
6

) = 
3

3

31) 4sin 4x = –2 3

32) 3 tg (x + 3) = 3 

26) sin 3x = 0,99 

27) sin 3x = –
2

2

28) tg (x – 
6

) = 
3

3

29) tg (6x–
6

) = –
3

3

30) cos (x–
6

) = –
3

3

31) 6sin 4x = 3 3

32) 3 tg (x + 5) = 3 

II. , “

”  sin
2

 + cos
2

 = 1 tg  · ctg  = 1 
( , ,

, ;

,

,

; -

, – 

, ,

 5 , – 

, ,

):
1)  6 sin2

x + sin x – 2 = 0;  

2)  6 cos2
x + cos x – 2 = 0; 

3)  10 cos2 3x – 5 cos 3x – 3 = 0; 

4)  10 sin2 6x + 5 sin 6x – 3 = 0; 

5)  2 cos2 12x – 5 sin 12x – 4 = 0; 

6)  2 sin2 8x + 5 cos 8x – 4 =0; 

7)  25 tg2
x + 10 tg x + 1 = 0; 

8)  16 ctg2
x – 8 ctg x + 1 = 0; 

9)  3 ctg2 2x + ctg 2x – 1 = 0; 

10) 7 tg2 10x – 2 tg 10x – 1 =0; 

11) 6 tg
3

2 x + 2 ctg
3

2 x =7; 

12) 2 tg
2

3 x + 6 ctg
2

3 x = 7; 
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13) 8 + 7 cos
7

12 x – 3 sin2

7

12 x = 0; 

14) 8 + 7 sin
8

11 x = 3 cos2

8

11 x ; 

15) 9 sin
5

 + 4 cos2

5
 = 10; 

16) 4 sin2

9
 + 9 cos

9
 = 10; 

17) 9 tg
6

·ctg
6

 = 4 tg
3

  + 6 ctg
3

;

18) 4 ctg
4

 + 6 tg
4

 = 9 ctg
8

tg
8

;

19) 2 sin2 2 x + 2 2 cos 2 x = 3; 

20) 2 cos2
x + 2 2 sin x = 3; 

………………………………………………… 
21) 0,5 sin2

x – 2sin x + 1,5 = 0; 
22) cos2

x – 4cos x + 3 = 0; 
23) ctg2

x – 4ctg x + 3 = 0; 
24) tg2

x – 4tg x + 3 = 0; 
25) cos2 4x + 4sin 4x – 4 = 0; 

26) sin2 4x + 4cos 4x – 4 = 0; 
27) tg 2x + 3ctg 2x – 4 = 0; 

28) ctg 5x + 3tg 5x – 4 = 0; 
29) cos4

x – 4cos2
x + 3 = 0; 

30) 0,5 sin4
x – 2sin2

x + 1,5 = 0; 
31) ctg2 5x + 3tg2 5x – 4 = 0; 

32) tg2 2x + 3ctg2 2x – 4 = 0; 
33) sin2 (5x – 8) – 4cos (5x – 8) – 4 = 0; 

34) cos2 (3x + 9) – 4sin (3x + 9) – 4 = 0; 

35) ctg (
3

1 x + 
3

2 ) – 3 tg (
3

1 x + 
3

2 ) – 4 = 0; 

36) tg (
3

–
3

2 ) – 3ctg (
3

–
3

2 ) – 4 = 0; 

37) ctg2 (
4

3x –
8

) – 3tg2 (
4

3x –
8

) – 2 = 0; 

38) ctg2 (
4

3x +
8

) – 3tg2 (
4

3x +
8

) + 2 = 0; 

39) –2sin2(0,2x– 40o)–2sin(0,2–40o)–3cos2(0,2x–40o)=0; 

         40) –2cos2(0,2x+ 40o)–2cos(0,2+40o)–3sin2(0,2x+40o)=0;
…………………………………………………… 



151

41) 8 cos2
 x + 10 cos x + 3 = 0; 

42) 8 sin2
x – 10 sin x + 3 = 0; 

43) 8 sin2
x – 2 sin x – 3 = 0; 

44) 8 cos2
x – 2 cos x – 3 = 0; 

45) –8 cos2 0,5x + 10 sin 0,5x + 11 = 0; 

46) –8 sin2

3
 + 10 cos

3
+ 11 = 0; 

47) –4 tg2
x – 5 tg x – 1,5 = 0; 

48) 4 ctg2
x + 5 ctg x + 1,5 = 0; 

49) 80 ctg
3

 + 30 tg
3

 + 100 = 0; 

50) –40 ctg 2x – 15 tg 2x – 50 = 0; 

51) 8 ctg4
x – 2 ctg2

x – 3 = 0; 

52) 4 tg4
x – tg2

x – 1,5 = 0; 

53) 4 tg4
x – tg2

x – 1,5 tg x ctg x = 0; 

54) 8 ctg4
x – 2 ctg2

x – 3sin2
x – 3 cos2

x = 0; 

55) 3sin2
x + 3 cos2

x + 2 sin 3x – 8 sin2 3x = 0; 

56) 6 tg x ctg x + 4 cos 6x – 16 cos2 6x = 0; 

57) 8 sin4
x – 10 sin2

x + 3 = 0; 

58) 8 cos4
 x + 10 cos2

x + 3 = 0; 

59) 8 cos4
x – 2 cos2

x – 3 = 0; 

60) 8 sin4
x – 2 sin2

x – 3 = 0; 

61) 8 cos2
 x – 10 cos x + 3 = 0; 

62) 8 sin2
x + 10 sin x + 3 = 0; 

63) 8 sin2
x + 2 sin x – 3 = 0; 

64) 8 cos2
x + 2 cos x – 3 = 0; 

65) –8 cos2 0,5x – 10 sin 0,5x + 11 = 0; 

66) –8 sin2

3
 – 10 cos

3
+ 11 = 0; 

67) –4 tg2
x + 5 tg x – 1,5 = 0; 

68) 4 ctg2
x – 5 ctg x + 1,5 = 0; 

69) 80 ctg
3

 – 30 tg
3

 + 100 = 0; 

70) –40 ctg 2x + 15 tg 2x – 50 = 0; 

71) 8 ctg4
x + 2 ctg2

x – 3 = 0; 

72) 4 tg4
x + tg2

x – 1,5 = 0; 

73) 4 tg4
x + tg2

x – 1,5 tg x ctg x = 0; 

74) 8 ctg4
x + 2 ctg2

x – 3sin2
x – 3 cos2

x = 0; 

75) 3sin2
x + 3 cos2

x + 2 sin 3x – 8 sin2 3x = 0; 

76) 6 tg x ctg x – 4 cos 6x – 16 cos2 6x = 0; 
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77) 8 sin4

4

x + 10 sin2

4

x  + 3 = 0; 

78) 8 cos4

4

x – 10 cos2

4

x  + 3 = 0; 

79) 8 cos4 10x + 2 cos2 10x – 3 = 0; 

80) 8 sin4 10x + 2 sin2 10x – 3 = 0; 

…………………………….………………………… 

81) 3 sin2
 x + 10 sin x + 3 = 0; 

82) 3 cos2
 x + 10 cos x + 3 = 0; 

83) 3 sin2
 x – 10 cos x – 6 = 0; 

84) 3 cos2
 x – 10 sin x – 6 = 0; 

85) 3 ctg2 3x + 10 ctg 3x + 3 = 0; 

86) 3 tg2 2x + 10 tg 2x + 3 = 0; 

87) 3 ctg x + 3 tg x + 10 = 0; 

88) 10 + 3 tg x + 3 ctg x = 0; 

89) 3 cos4
 x + 10 cos2

x + 3 = 0; 

90) 3 sin4
 x + 10 sin2

x + 3 = 0; 

91) 3 tg4
 x + 10 tg2

x + 3 = 0 

92) 3 ctg4
 x + 10 ctg2

x + 3 = 0; 

93) 3 cos2 10x – 10 cos 10x + 3 = 0; 

94) 3 sin2 10x – 10 sin 10x + 3 = 0; 

95) 3 tg2 (2x+1) – 10 tg (2x+1) + 3 = 0; 

96) 3 ctg2 (2x+1) – 10 ctg (2x+1) + 3 = 0; 

97) –3 cos2
 x – 10 sin x + 6 = 0; 

98) –3 sin2
 x – 10 cos x + 6 = 0; 

99) 10 tg x ·ctg x – 3 tg x – 3 ctg x = 0; 

100) 20 ctg x ·tg x – 6 ctg x – 6 tg x = 0; 

101) 3 sin4
 x – 10 sin2

x + 3 = 0; 

102) 3 cos4
 x – 10 cos2

x + 3 = 0; 

103) 3 ctg4
 x – 10 ctg2

x + 3 = 0; 

104) 3 tg4
 x – 10 tg2

x + 3 = 0; 

105) 3 sin2 7x + 8 sin 7x – 3 = 0; 

106) 3 cos2 8x + 8 cos 8x – 3 = 0; 

107) 3 sin2 8x – 8 cos 8x = 0; 

108) 3 cos2 7x – 8 sin 7x = 0; 

109) 3 ctg2 2x + 8 ctg 2x – 3 = 0; 

110) 3 tg2 3x + 8 tg 3x – 3 = 0; 

111) 3 tg 3x + 8 tg 73x ·ctg 73x – 3 ctg 3x = 0; 

112) 3 tg 2x + 8 tg 94x ·ctg 94x – 3 ctg 2x = 0; 

113) 3 cos4 6x + 8 cos2 6x – 3 = 0; 
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114) 3 sin4 4x + 8 sin2 4x – 3 = 0; 

115) 3 tg4

3

x + 8 tg2

3

x  – 3 = 0; 

116) 3 ctg4

3

x + 8 ctg2

3

x  – 3 = 0; 

117) 3 sin2

6

x – 8 sin
6

x  – 3 = 0; 

118) 3 cos2

6

x – 8 cos
6

x  – 3 = 0; 

119) ctg4

6

x – 8 ctg2

6

x  – 3 = 0; 

120) 3 tg4

6

x – 8 tg2

6

x  – 3 = 0; 

………………………………………..…………… 

121) 2 sin2
x + 12 sin x + 10,5 = 0; 

122) 2 cos2
x + 12 cos x + 10,5 = 0; 

123) 2 sin2
x – 12 sin x – 12,5 = 0; 

124) 2 cos2
x – 12 sin x – 12,5 = 0; 

125) 2 ctg2 6x + 12 ctg 6x + 10,5 = 0; 

126) 2 tg2 6x + 12 tg 6x + 10,5 = 0; 

127) 2 cos4 11x + 12 cos2 11x + 10,5 = 0; 

128) 2 sin4 13x + 12 sin2 13x + 10,5 = 0; 

129) 32 cos2 2x + 60 cos 2x + 27 = 0; 

130) 32 sin2 2x + 60 sin 2x + 27 = 0; 

131) 32 sin4

2

x + 60 sin2

2

x  + 27 = 0; 

132) 32 cos4

2

x  + 60 cos2

2

x  + 27 = 0; 

133) 32 sin2

2

x  + 12 sin
2

x  – 27 = 0; 

134) 32 cos2

2

x  + 12 cos
2

x  – 27 = 0; 

135) 32 cos4
x + 12 cos2

x – 27 = 0; 

136) 32 sin4
x + 12 sin2

x – 27 = 0; 

137) 32 cos2
x – 12 cos x – 27 = 0; 

138) 32 sin2
x – 12 sin x – 27 = 0; 

139) 32 sin4
x – 12 sin2

x – 27 = 0; 

140) 32 cos4
x – 12 cos2

x – 27 = 0; 
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141) 2,5 sin2 2

3

x  + 3 sin 2

3

x  = 1,5 cos2 2

3

x ;

142) 2,5 sin2 2

3

x  + 3 cos 2

3

x  = 1,5 cos2 2

3

x .

143) sin4 x + cos4 x = cos2 2x +0,25; 

144) sin4 x + cos4 x = sin 2x –0,5; 

III.  ( -

).  40 -

, ,

.

1) 5 sin
2

x  + cos x – 3 = 0; 

2) sin
4

x  + cos
2

x  = 1; 

3) 3 cos 24x – 3 cos (12x – 
2

) = 2; 

4) 1

1

tgx

ctgx
= 2 sin x;

5) 1 – sin 5x = (cos 3

2

x – sin 3

2

x )2;

6) 2 + cos2 3x = 2,5 cos (6x – 
2

);

7) 4 sin2 (2x – 3

2
) + 10 sin2 (x + 3

2
) = 1; 

8) 8cos 4x – 5cos2 (7  + 2x) – sin 4x = 0; 

9) 8sin
2

x +cos
2

x  = 5sin2 6

4

x ;

10) 3 = 4sin 9

6

x + 6sin2 6

12

x ;

11) ctg 2x – ctg 4x = 2; 

12) cos x cos 3x = cos 5x cos 7x;

13) cos 3x sin 7x = cos 2x sin 8x;

13 ) sin x  = 0 cos 5x = 0. : n;
10

+
5

k ; k, n  Z. 

14) sin4 x + cos2 2x = 2; 

15) 2sin (x + 9

2
) = cos (3x – 8 );
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16) sin x cos x cos 2x cos 4x cos 8x cos 16x = 1

32
cos (20x – 5

2
);

17) sin 2x + 1 = sin x + cos x;

18) sin x = 2sin3 x – cos 2x;

19) 1 – cos x – 8cos2 x + 8cos4 x = 0; 

20) cos 5x = cos (5 + x);

21) 2sin 5x + 3 sin 3x = cos 3x;

22) 3 3 2
;

2 2 3

sin x cos x

cos x sin x sin x

23) sin3 x + sin x + cos x + cos3 x = 0; 

24) cos6 x – sin6 x = 2cos2 2x;

25) sin3 x + cos3 x = 1; 

26) (cos 5x + cos 7x)2 + (sin x + sin 7x)2 = 0; 

27) cos 2x = cos3 x + sin3 x;

28) sin (2x + 
3

) cos (
6

 + 2x) = 0,5; 

29) 1 – 2sin 2x – sin x + cos x = 0; 

30) 2 sin x + 2 cos x = 2sin 2x;

31) (2sin 2x – 2 sin x – 2 cos x) 2 24 x = 0; 

32) 26(1 )tg x = 4sin x;

33) 15cos x  + 2sin x = 0; 

34) sin( 3) sin 3cosx x  = cos x ;

35) 29 x (5 – 3sin 2x +7sin x – 7cos x) = 0; 

36) cos2 (3x – 
4

) + cos2 5

2

x  = 1; 

37) 1
1;cosx ctgx

sinx

38) sin 6 cos6
;

sin cos cos sin

x x

x x x x

39) (x – 2)2 |cos x| = cos x;

40) tg 3t + tg t = 2sin 4t;

 1-40 

1. ,
2

x  2 , -

.  81. 
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2.
2

x

4

x ,

: cos
2

x  = 1 – 2sin2

4

x .

sin
4

x – 2sin2

4

x  = 0,  2 : sin
4

x  = 0 

sin
4

x  = 0,5.  : 4 n;  (–1)k 2

3
+ 4 k; n, k  Z. 

3. , -

: cos (12x – 
2

) = cos (
2

– 12x) = sin 12x.

: cos 24x  1 – 2sin2 12

 6 sin2 12x + 3 sin 12x – 1 = 0.  83. 

4. tg x
sinx

cosx
, a ctg x

cosx

sinx
, -

:
sinx

cosx
= 2 sin x, sin x = 0 cos x = 0,5. -

. : n;
3

+2 k; n, k Z. ,

 120 , -

: 2 m;
3

+ 2

3

c ; m, c  Z (

,  – 

). , -

.

5. .  85. 

6. ,  6x – 
2

,
2

– 6x,

:

2 + cos2 3x = 2,5 sin 6x. -

.  86. 

7. , .

: 2x – 3

2

3

2
– 2x,  – ,

: 4 cos2 2x +10 cos2 x =1.  87. 
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8. , -

 + 2x, ,

,  – .  88. 

9. , -

: sin(
2

–
2

x ) = cos
2

x ; cos(
2

+
2

x ) = –sin
2

x ; sin2 6

4

x  = sin2( 3

2
–

4

x ) = cos2

4

x . :
2

x =2
4

x .

 2  – 
2

x

 (  89) 
4

x

 (  129). .

10. 3 = 4sin(
6

x + 3

2
) + 6sin2(

2
+

12

x ) – 

, .  90. 

11. , .

1

2tg x
–

21 2

2 2

tg x

tg x
 = 2  1+ tg2 2x = 4tg 2x  tg 2x  0 tg 2x = 

2 3 .  91.

12. , .  92. 

13. .

.  93. 

14. :

 (  94), 

 (  134),  (  54). 

15.

...  95. 

16. ,

 2. -

,  ( .69).  96. 

17. ,

, ?

?  97. 

18. -

-

sin x = 2sin3 x – 1 + 2sin2 x. .

98.
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19. , ,

4- . .  – ?..  99. 

20.  (

100),  (  140). 

21. , .

 3 :  2sin 5x = cos 3x – 3 sin 3x.

.  101. 

22. ,

.  102. 

23.  – . ?  103. 

24.

, . -

. ,

. : (cos2 x)3 – (sin2

x)3 = (cos2 x – sin2 x)( cos4 x + cos2 x sin2 x + sin4 x) = cos 2x((cos2 x)2 + 2

cos2 x sin2 x + (sin2 x)2 – cos2 x sin2 x) = cos 2x(1 – 1

4
 (2 sin x cos x)2 = cos 

2x(1 – 1

4
sin2 2x) = cos 2x(1 – 1

4
(1 – s2 2x)) = 3

4
cos 2x + 1

4
s3 2x. !

– !

104.

25. .

. :

: sin2 x + cos2 x = 1. 

 – .

 ( , ). 

105.

26. , – . -

?  106. 

27. cos 2x = cos2 x – sin2 x – , -

,  – , -

; -

.  107. 

28. , .

, :

.  108. 

29. 1 – 4sin x cos x – sin x + cos x = 0. , -

, : -

 4. 
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 (  109). -

 (  149). 

30. -

,

. 2 (sin x + cos x) = 4sin x cos x – 

sin x + cos x = , sin x cos x = . 2 = sin2 x + 2sin x cos x + cos2 x = 

1+2 2  = 4 .  110. 

31. ,

, ,

.  4 2 – x2  0:  x

 [–2 ; 2 ]. .

2sin 2x – 2 sin x – 2 cos x = 0  4 2 – x2 = 0.  111. 

32. , sin x  0  |tg x|  1 ( . .

, ).

 6(cos2

x – sin2 x) = 16 sin2 x cos2 x  3 cos 2x = 2sin 2x tg 2x = 1,5 x = 

0,5arctg1,5 + 0,5n ; n  Z. .  112. 

33. 15cos x  = –2sin x.

, sin x  0 cos x  0 ( ). .  113. 

34. .  114. 

35. , -

, , -

 [–3; 3]. , -

’ .

 5 – 3sin 2x +7sin x – 7cos x = 0 ( , -

 29-31).  115.

36. .  116. 

37. sin x.

...  117. 

38. . , -

.  118. 

39. , s x = 0 .

2
k  (k Z) – . 119. 

40. , .

tg 3t + tg t = sin 3 sin

cos3 cos

t t

t t
 = sin 3 cos sin cos3

cos3 cos

t t t t

t t
 = sin 4

cos3 cos

t

t t
.
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sin 4

cos3 cos

t

t t
 = 2sin 4t -

.  120. 

41 75 155 115 35.  = 
4

arccos 2

6
+ 2n ; n  Z. 

.  [–3; 3] . -

.  76. 

42 82 149 29.  (2), ,

,

 ( sin x cos x = 3

8
,  –2sin x cos x = 3

4
,

cos2 x – 2sin x cos x + sin2 x = 1

4
, , cos x – sin x

= 1

2
, cos x sin x). -

 (sin 2x = 3

4
) . :  = 

3
( 1)

4

2

k arcsin k
 (k  Z).  4 . -

, . -

, arcsin 2

2
 < arcsin 3

4
 < arcsin 3

2
, ,

arcsin 3

4
 (45 ; 60 ). k = 0 0  (22,5 ; 30 ) – 

;

k = 1 1  (60 ; 67,5 ) – -

; k = 2 2  (202,5 ; 210 ) – 

,

, , ; k = 3 

3  (240 ; 247,5 ) – ,

.

, 0 3. 0, 4, 8, 12,.. 

4n ( . . k = 4n) , 3, 7,

11, 15,.. 4m+3 ( . . k = 4m + 3) –  (n m – ).

, , 1

2
arcsin 3

4
+2 n; 3

2
–

1

2
arcsin 3

4
+2 m (m, n  Z).  72. 
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43 78 158 118 38. , . ,

.

. ,

.  73. 

44 77 152 89 9. : –2arctg 2

11
2arccos 5

5
+4 k; k Z. ( -

,  – .49 – 
.)

45 125 85 5. sin x = 0 cos 4x = 0.  (10 -

,  – ,  8 

 – ).

46 126 86 6. tg 3x = 1 tg 3x = 1,5. : 1,5

3

arctg n ;

12
+

3

k ; k, n  Z. ( :

,

.
3

 – -

, .  6 

 6 – ,  12 .) 

47 167 57 137 97 17. :
4

+ k; 2 n;
2

+2 m; k, m, n  Z. 

48 123 75 155 115 35. -

. 3  = 540o

 172  ( : 3

(171 ; 172 )).  (–170 ; 170 ) -

 [–3; 3]. 2

6
< 1

2
, , arcsin 2

6
 (0 ; 30 ).

k = 0  = 45  – arcsin 2

6
 –  (15 ;

45 ),   (–170 ; 170 ),

 [–3; 3]. k = 1 :  = 
4

+ arcsin 2

6
+  – 
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,  3. k = –1  = 
4

+ arcsin 2

6
–

 = 3

4
+ arcsin 2

6
= –135  + arcsin 2

6
 –  (–135 ;

–105 ),   (–170 ; 170 ),

 [–3; 3]. k = –2 ( k)

,  –3.  153. 

49 129 9. : –4arctg 1

2
+4 k; 4arctg 3

4
+4 n; k, n  Z. ( -

,  4 , -

.
. : -

;

,  3 , . ) 

50 79 159 119 39.    3 – -

.  68. 

51 80 160 120 40.
1 17

1
4

, -

: cos 2t = 1 17

4
.  67. 

52 163 124 82 149 29.

, , .  1 – 4sin x cos x – 

sin x + cos x = 0 : –1 + 2(1 – 2sin x cos x) + (cos x – sin x)

= 0, : (cos x – sin x)2 ( -

!).  (cos x – sin x = u). -

 2u2 + u – 1 = 0. : –1 
1

2
. asin x

+ bcos x = c: cos x – sin x = –1 cos x – sin x = 1

2
, -

cos(x +
4

) = 2

2
cos(x +

4
) = 2

4
.  122. 

53 133 93 13. sin x  = 0 cos 5x = 0. : n;
10

+
5

k ; k, n  Z. 

0 2 3 4 5--2-3-4

-4arctg0,5 4arctg0,75 
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54 14.  2 ,

sin4 x = 1 ( sin2 x = 1 cos x = 0) cos2 2x = 1 ( sin 2x = 0 sin x = 

0  cos x = 0). :
2

+ m; m Z. (

, .)

55 135 95 15. cos x + 4sin2 x s x = 0.  165. 

56 166 66 146 106 26.   :
4

+
2

k ;
2

+ n; k, n  Z. 

57 137 97 17. sin x + cos x = 0 sin x + cos x = 1. -

 – ,  ...  167. 

58 68 50 79 159 119 39.   : 1; ;
2

k k  Z. 

59 139 99 19. ,  4 cos

x = 1 cos x = 1

2
 cos x = 1 5

4
.

: arccos 1 5

4
+2 n; 2 k; 2

3
+2 m; k, m, n  Z. 

60 73 43 78 158 118 38.

: 9 +36 k. , k = 1 ( k = 6, k

= 11, k = 16,.. k = 5n + 1; n Z) -

.

: 4

20

k ; k  5n + 1; k, n  Z. 

61 101 21. sin p = sin q, p i q

,  ( ,

 0 ).

p i q : p = q + 2 k p =  – q + 

2 m (k, m  Z), p = (–1)nq + n (n

 Z). : 5x = 
6

 – 3x + 2 k

 5x =  – 
6

 + 3x + 2 m. :
48

 + 
4

k ; 5

12
 + m; k, m  Z (10 

 –  10?).

62 142 102 22.

sin 4x + sin 2x = 2sin 4x sin 4x = 

sin 2x.

 –  (  162). 
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63 143 103 23. :
4

+ d; d  Z. 

64 134 14. cos 2x = 7

5
. cos 2x = –1 

. :
2

+ m; m Z. ( .) 

65 76 41 75 155 115 35.

: –3; 
4

– arccos 2

6
;

4
+ arccos 2

6
; 3. 

66 146 106 26. , – .

: cos 5x + cos 7x = 0 sin x + sin 7x

=0.  166. 

67 51 80 160 120 40.

: 1

2
arccos 17 1

;
4

n ;
4

k k  4m + 2; k, m, n  Z. 

68 50 79 159 119 39. s x < 0 (  II  III ),  | s x|= –

s x  (x – 2)2 = –1. -

.  58. 

69 109 29.  – 

,  cos3

2

x

 3t3 + t2 – 5t + 1 = 0, t = tg3

2

x . , t = 1 – 

,  (t – 1):  (3t3 – 3t) + (t2 – 2t

+ 1) = 0  3t (t – 1) (t + 1) + (t – 1)2 = 0 t = 1  3t2 + 4t – 1 = 0. 

161.

70 150 110 30.

, ,

.

:  = 
4

+2k ; :  = 
4

2

3
+2n (  = 

11

12
+2n  = 5

12
+2m ). ,

.

.  84. 

71 151 111 31.  ( .30 ) – -

.

 [–2 ; 2 ] – 
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 ( ).

,  6 .

,  (  111). 

: –2 ; 7

4
; 13

12
; 5

12
;

4
; 11

12
; 19

12
; 2 .

72 42 82 149 29. :  + 2 k;
2

 + 2 m; 3

2
– 1

2
arcsin 3

4
+2 q;

1

2
arcsin 3

4
+ 2 n; (k, m, n, q  Z). ,

.  161, 163  122. 

73 43 78 158 118 38.   , sin x = –

cos x tg x = –1. , tg x = 1. 

, 4  ( : 45 ,

135 , 225  315 ) -

.  – 10  (  5 -

 – ,

, ).

?  60. 

74 154 114 34. tg x = 1

cos3
.  2 

, .

: arctg 1

cos3
 + 2k ; k  Z. 

75 155 115 35. -

,  –2 ,  sin 

x = –1 cos x = 1. , sin2 x + cos2 x = 1. 

.

,

: sin (x – 
4

) = 2

6
 (  123) cos (x + 

4
) = 2

6
 (  41). 

76 41 75 155 115 35. -

. 3  = 540o

 172  ( : 3

(171 ; 172 )).  (–170 ; 170 ) -

 [–3; 3]. 2

6
< 1

2
, , arc s 2

6
 (60 ; 90 ).

n = 0  = –45 arccos 2

6
.

 (15 ; 45 ),  –  (–135 ; –
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105 ),  (–170 ; 170 ), 

 [–3; 3]. n ,

 3.  65. 

77 152 89 9.  cos (
2

x +m) = 5

5
, m = arctg 2

11
.  44. 

78 158 118 38. sin 5x = cos 5x tg 5x = 1 x = 4

20

k  (k  Z). 

.   43. 

79 159 119 39.  = 1  = 3. ! ...  50.

80 160 120 40. 0,5(cos 4t + cos 2t) = 0,5  2cos2 2t + cos 2t – 2 = 0 

cos 2t = 1 17

4
.  51. 

81 1. , -

 – , : cos x 

= 1 – 2 sin2

2

x .  2 sin2

2

x  – 5 sin
2

x  + 2 = 0. 

 121. 

82 149 29. :

sin cos 0
(1)

cos sin 1

x x

x x

3
sin cos

8
(2)

1
cos sin .

2

x x

x x

:
sin 0

cos 1

x

x

cos 0

sin 1

x

x
 (  =  + 2 k  = 

2
 + 2 m).

:

2

1
cos sin

2

8sin 4sin 3

x x

x x

 –  (  124), 

.  42. 

83 3. sin 12 x = 3 33

12
. : ( 1)

12

n

arcsin 3 33

12
+

12

n , n Z.

84 70 150 110 30.

 ( -

), ,

 120 . -

45
165

-75
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. :
4

2

3

k ; k  Z. 

85 5. ? 2cos 3

2

x sin 3

2

x ? – 

.  125. 

86 6.  2 + cos2 3x = 5 sin 3x cos 3x? -

.  126. 

87 7. -

, :

4(2cos2 x – 1)2 +10 cos2 x =1.  2cos2 x = 

.  127. 

88 8. 4x = 2 2x, , -

: 8(cos2 2x – sin2 2x) – 5 cos2 2x – 2 sin 2x

cos 2x = 0. , , cos 2x -

,  –cos2 2x.

 128. 

89 9. 8 cos
2

x – sin
2

x  = 5

2
(1+ cos

2

x )   11cos
2

x – 2sin
2

x = 5.  152. 

90 10. 3 = –4 s
6

x + 6 s2

12

x  3 = –4(2 s2

12

x –1)+6 s2

12

x .  130. 

91 11.    , tg15o = 2 – 3 ? tg15o = tg 30

2

o

 = 

1 30

30

o

o

cos

sin
 = 2 – 3 .  (2 – 3 )(2 + 3 ) = 1, ctg15o =  tg75o = 2 

+ 3 .  131. 

92 12. cos 4x + cos 2x = cos 12 x + cos 2x cos 4x – cos 12 x = 0. 

.  132. 

93 13. ,

. : , , -

... , ,

.  133. 

94 14. sin4 x + (1 – 2sin2 x)2 = 2. , sin2 x

,  5 2 – 4  – 1 = 0.  164. 

95 15. 2 os x – cos 3x = 0. ,

os 3x = cos (2x + 

x) = cos 2x cos x – sin 2x sin x = … 

,..  135. 
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96 16. 2(2(2(2(2sinxcosx)cos2x)cos4x)cos8x)cos16x = cos (20x – 
2

)

 sin 32x = sin 20x. ...  136. 

97 17. 2sin x cos x + sin2 x + cos2 x = sin x + cos x.

, ? , -

sin x ,  cos x – b.  137. 

98 18. 2
3 + 2 2 –  – 1 = 0.  4 ,

. -

.  138.

99 19. (8
4 – 8c2) – (c – 1) = 0  8c2 ( 2 – 1) – (c – 1) = 0 c = 1 

 8c3 + 8 2 – 1 = 0. ?

, ...  139. 

100 20. –2sin 6 5

2

x sin 4 5

2

x = 0. : 5 2

6

k ; 5 2

4

n ; k, n  Z. 

101 21. sin 5x = 1

2
cos 3x – 3

2
sin 3x sin 5x = sin (

6
–3x).

 (  141), 

 (  61). 

102 22.
3 2 cos3 cos 2 2

;
sin 2 2 3

sin x sin x x x

x cos x sin x
–

, -

cos (3x – 2x).  142. 

103 23. , : (sin3 x + cos3 x) + (sin x + cos x) = 0. 

.  143. 

104 24.   3cos 2x + s3 2x = 8cos2 2x cos 2x = 0 cos2 2x – 

8cos 2x + 3 = 0.  144. 

105 25. , , -

, .

.  145. 

106 26. . -

, , , .

.  146. 

107 27. cos x + sin x = 0 cos x – sin x = cos2 x – cos x sin x + 

sin2 x;  – ,  (cos x – sin x = 1– cos x

sin x) ,

.  147. 

108 28. (
1

2
sin 2x + 3

2
cos 2x)( 3

2
cos 2x – 1

2
sin 2x) = 1

2

3cos2 2x – sin2 2x =2. .  148. 
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109 29. (sin2

2

x + cos2

2

x )2 – 8 sin
2

x  cos
2

x ( cos2

2

x – sin2

2

x ) – 2 sin
2

x

cos
2

x (sin2

2

x  + cos2

2

x )+ (cos2

2

x – sin2

2

x )( sin2

2

x + cos2

2

x ) = 0. -

.

! , , ,

?

sin
2

x  = s, cos
2

x  = c. :

s4 + 2s2c2 + c4 – 8sc3 + 8s3c – 2s3c – 2sc3 + c4 – s4 = 0    6s3c +

2s2c2 – 10sc3 + 2c4 = 0 ( ,

,  2) c = 0  3s3 + s2c – 5sc2 + c3

= 0.  69. 

110 30.
22 2 4

2 4 .

 2 2–

2  –2 = 0,  = 2  = 2

2
.  = 1

2

 = 1

4
.  150. 

111 31.  4 2 – x2 = 0 x = 2 , -

.

2sin 2x – 2 (sin x + cos x) = 0 : 2(1 + sin 2x) – 2 (sin 

x + cos x) – 2 = 0.  1 + sin 2x = (sin x + cos x)2, -

 (sin x + cos x = ) -

 2 2 – 2 – 2 = 0.  151. 

112 32. arctg1,5 – .  1 < 1,5 < 3

 – , arctg1 < arctg1,5 < arctg 3 ,

, arctg1,5  (45 ; 60 ),  0,5arctg1,5

(22,5 ; 30 ). -

, .
2

, -

 4 , ,

. : 0,5arctg1,5 +2 k, k  Z. 

113 33.   4cos2 x – 15cos x – 4 = 0 cos x = 4 cos x = –0,25. 

, -

, .
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: –arccos( 1

4
) + 2k ; k  Z. 

114 34. sin cos3x = cos x .

, sin x  0 cos x  0 ( ).  154. 

115 35. 2 + 3(1 – 2sin x cos x) + 7(sin x – cos x) = 0  2 + 3(sin x – 

cos x)2 + 7(sin x – cos x) = 0.  155. 

116 36. cos (6x – 
2

) + cos 5x = 0. -

, , -

. ,

.  156. 

117 37. , sin x  0. 

1 – sin x cos x – cos x + sin x = 0. 

, – ?  157. 

118 38. sin 6x cos x – sin 6x sin x = cos 6x sin x + cos 6x cos x. -

.

, ...

.  158. 

119 39.   : s x > 0

s x < 0.  159. 

120 40. sin 4t = 0 ( , )

cos 3t cos t = 0,5.  160. 

121 81 1. : (–1)k

3
+ 2 k, k Z.

122 52 163 124 82 149 29.

:
4

3

4
+2 k;

4
arccos 2

4
+2 n; k, n  Z. 

,
, .

 – .  ( ).

123 75 155 115 35.  = 
4

+ (–1)k+1 arcsin 2

6
+ k , k  Z. -

.  [–3; 3] . -

.  48. 

124 82 149 29.  8sin2 x + 4sin x – 3 = 0 sin x = 1 7

4
.  4 

 – . .
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cos x = sin x + 1

2
,

,  0,5. 

 2 , , .

 4 , ,

0,5, , .  1  3 

.  3 ( ).

cos x3 = 
2

1 7
1

4

= 8 2 7
1

16
= 8 2 7

16
= 7 1

4
 = 

1 7

4
. , cos x3 sin x3  0,5. 

 1. ,

1 = arcsin 1 7

4
+2 c 3 =  – arcsin 1 7

4
+2 h (c, h  Z).  163. 

125 85 5. sin 5x – sin 3x = 0. -

.  45. 

126 86 6. , , -

 2 .  46. 

127 87 7.  4(c–1)2+5c=1  4c
2–3c+3=0. .

: . ( -

.) 

128 88 8.  8t2 + 2t – 3 = 0.   tg 2x = 1

2
tg 2x = 3

4
.

: 1

2
arctg 1

2
+ 1

2
k; 1

2
arctg 3

4
+ 1

2
n; k, n  Z. ( : -

/2,
 4 .) 

129 9. 8(cos2

4

x – sin2

4

x ) – 2 sin
4

x  cos
4

x = 5 cos2

4

x . -

, : 8t2+2t–3=0.  

49.

12

3 4

1 7
sin 0,4

4
x

1 7
sin 0,9

4
x
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130 90 10. s2

12

x = 1

2
s

12

x = 2

2
. , , -

, . -

2

2
– 2

2
-

 –  (
2

).

:
4

+
2

k; k Z.

131 91 11. .

2  = 15  + 180 k  2  = 75  + 180 n ( : 2  = 
12

+

k  2  = 5

12
+ n). , . -

, -

.  ( m; m Z) .

 2  4 .

2  = 15  + 180 k  2  = 75  + 180 n,  4  = 30  + 360 k  4  = 

150  + 360 n. ,

. :
24

+
2

k;

5

24
+

2
n; k, n  Z. 

( : 1

2
arctg(2 3 )+

2
k, k Z, -

, .)

132 92 12. sin 8x = 0 sin 4x = 0. :
8

k ; k Z.

133 93 13.      sin 10x + sin 4x = sin 10x + sin 6x sin 6x – sin 4x. I 

, .  53. 

134 14.
2(1 2 )

4

cos x + cos2 2x = 2. cos 2x = 

 5 2 – 2  – 7 = 0.  64. 
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135 95 15. ... , : cos x + (cos x – 

cos 3x) = 0 (... ) cos x – 2sin 2x sin (–x) = 

0 (... )  55. 

136 96 16. sin 6x = 0 cos 26x = 0. :
6

k ;
52

+
26

n ; k, n  Z. 

137 97 17. ! (sin x + cos x)2 = sin x + cos x – 

! – .  57. 

138 98 18. sin x = 1 sin x = 2

2
. :

2
+2 m;

4
+

2

n ;

m, n  Z. 

139 99 19.  2  = t:

t3 +2t2 – 1 = 0. ? .

, -

 2:   t3 +t2 + t2 – 1 = 0 t2 (t + 1) + (t – 1)(t + 1) = 0  t = –1 t2

+ t – 1 = 0 (t = 1 5

2
).  59.

140 20. cos p = cos q, p i q -

,  ( ).

p i q : p = q + 2 k (k  Z). 

: 5  = (5 + ) + 2 k  5  = 5 +  + 2 k

5  = –5 –  + 2 k.  100. 

141 101 21. sin (4x – 
12

) = 0 cos (x + 
12

) = 0.  61. 

142 102 22. os x sin 3x = 2sin 2x cos 2x. ?

 ( ,

!).  62. 

143 103 23. sin x + cos x = 0  2 – sin x cos x = 0. -

 – , .  63. 

144 104 24.   cos 2x = 0  cos 2x = 4 – 13 .

:
4

+
2

k ; 0,5arccos(4 – 13 ) + 2 n; k, n  Z. 

145 105 25. ,

’ : 0 
2

.

: 2 k;
2

+2 n; k, n  Z.

146 106 26. ? – .

, ?  66. 
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147 107 27.   tg x = –1; sin x = –1; cos x = 1. .

148 108 28.   cos 2x = 3

2
. :

6
+ t; t Z.

149 29. , -

,

, , . -

: sin x cos x = , cos x – sin x = b. -

. : 1 – 4  + b = 0. -

: b2 = cos2 x – 2cos x sin x + sin2 x = 1 – 2 ,

 2 : 4  = 2 – 2b2.

4  2 – 2b2 : 2b2 + b – 1 = 0 b = –1 b = 0,5. -

 = 0  = 3

8
.  82. 

150 110 30. :

sin cos 2

1
sin cos

2

x x

x x

2
sin cos

2

1
sin cos .

4

x x

x x

-

: cos( ) 1
4

sin 2 1

x

x

1
cos( )

4 2

1
sin 2 .

2

x

x

 70. 

151 111 31. sin x + cos x = 2  sin x + cos x = 2

2

sin(x +
4

) = 1 sin(x +
4

) = 1

2
,  = 

4
+ 2k  = 

4
+ (-1)c+1

6
 + c  (c, k  Z). 
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 –  (  = 2n) x = 5

12
 + 2n

  (  = 2m + 1) x = 11

12
 + 2m .  71. 

152 89 9. asin +bcos

.

, –  5 5

( , , ?)  77. 

153 48 123 75 155 115 35.

: –3; 3

4
+ arcsin 2

6
;

4
– arcsin 2

6
; 3. 

154 114 34. sin x cos 3 = cos x – 

. ,

, , cos x .  74. 

155 115 35. sin x – cos x = –2 sin x – cos x = 1

3
.

2

2
 (= sin

4
 = cos

4
)

sin (x – 
4

) = 2

6
  ( -

) cos (x + 
4

) = 2

6
.

.  75. 

156 116 36.   cos (11

2

x  – 
4

) = 0 cos (
2

x  – 
4

) = 0. 

: 3

22

2

11

k ; 3

2
+ 2 n; k, n  Z. 

11 ,  – . -

, .

, ?

157 117 37. (1 + sin x)(1 – cos x) = 0 sin x = –1 cos x = 1. 

, , , ,

, . :
2

+ 2 n; n  Z. 

158 118 38. , . -

, , ,

.

. sin 6x cos x – cos 6x sin x = cos 6x cos x + sin 6x sin x – 
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,

.  78. 

159 119 39. s x > 0 (  IV  I ),  | s x|= s x

 (x – 2)2 = 1.  79. 

160 120 40. t = 
4

k , k = 2, k = 6, k = 

10… ( k = 4m + 2, m – ) , -

k .

.  80. 

161 69 109 29. cos
2

x  = 0 tg
2

x  = 1 tg
2

x  = 2 7

3
.

:  + 2 k;
2

 + 2 m; 2arctg 2 7

3
 + 2 n; k, m, n  Z. 

, .  72, 163 

 122. 

162 62 142 102 22. sin 2x = 0 cos 2x = 0,5. 

:
2

k ;
6

+ n; k, n  Z. 

163 124 82 149 29.   : –arcsin 1 7

4
+(2h+1) ;  + 2 k;

arcsin 1 7

4
+2 c;

2
 + 2 m; (c, h, k, m  Z). ,

.  72, 122  161. 

, , . -

. 52. 

164 94 14.   sin2 x = 1

5
 – . -

sin2 x = 1 cos2 x = 0, cos x = 

0. :
2

+ m; m Z. ( .)

165 55 135 95 15.   :
2

+ c; c Z.

166 66 146 106 26.
5 7 0

7 0

cos x cos x

sinx sin x

6 0

4 3 0.

cos xcosx

sin xcos x

 = 90 +180 k  = 15 +30 n

(k, n  Z), .  –  = 45 m

 = 30 +60  (m, p  Z). -

 (180 , 30 , 45 , 60 ) ,



177

 (

,  – ).

,  180  – .

, ,

. : 45 , 90  135 .

 56. 

167 57 137 97 17. ... 

: s (x –
4

) = 2

2
 [ sin (x +

4
) = 

2

2
].  47. 

 (

- ).

41) cos 3x + sin 3x = 2  (

 [3; 7]);  

42) sin2 3x + sin2 4x = sin2 5x + sin2 6x;

43) os (20o + x) + cos (100o – x) = 0,5; 

44) 16 sin2 x + 2 cos 4x = 3; 

45) sin x – cos x = 4sin x cos2 x ( -

 [ 7
;

6

13

6
]); 

46) 3sin x + x2 – 3x + 5,25 = 0; 

47) cos 2sin sin 2
0;

1 sin 3

x x x

x

48) 3 + ctg2 x cos x = ctg2 x + 3cos x;

49) sin 3x (3tg 3x + ctg 3x) = 5 ( -

 [ ; 2,5 ]); 

50) 4sin (2x – 
8

) + 3sin2 (
5

– 5x) – sin3 (
12

+ 3x) – 2sin4 x = 8;

51) 1 – 2sin2 x + 3 sin 2x = 12x2 – 4 x + 
2

3
 + 2; 
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52) sin2 x (1 + tg x) = 3sin x(cos x – sin x) + 3 (

 (1; 5)); 

53) 3 sin 2x + cos 4x = cos 8x ( -

 (–90 ; 0 ]); 

54) 2cos 3x = 3 cos x – sin x;

55) cos
6

x  (cos
6

x  + 2 2 sin
6

x ) + 1 = 0; 

56) cos2 6x + 2sin2 3x – 3 = 0 (  –  ( -

)  [1000 ; 2000 ]); 

57) sin (15o + x) + sin (45o – x) = –0,5 (  – 

( )  [–2000 ; –1000 ]); 

58) 1 – cos 6x = tg 3x;

59) sin x cos x cos 2x cos 8x = 0,25sin 12x;

60) tg (70o + x) + tg (20o – x) = 2  (

 (–7; 9) – 

);

61) 3 – 3sin
6

x  + sin4

6

x  = 1 + cos4

6

x  (

(–7 ; 5

2
]?); 

62) |sin x| = sin x + 2cos x;

63) sin (x + 123) + sin (x – 123) = sin 2x;

64) sin2 2x + 0,5cos 4x + 2sin2 x + cos 2x = 1,5; 

65) ctg3 x + sin–2 x – 3ctg x – 4 = 0; 

66)
2 2

1 1 16
;

1 cos 1 sin 11z z

67) tg (x – 75o) ctg (x + 75o) = 1

3
;

68) tg 60x + tg 50o + tg 70o = tg 60x tg 50o tg 70o;

69) tg
2

x tg 80o + tg 80o tg 40o + tg 40o tg
2

x  = 1; 

70) cos x cos 2x cos 4x = 1

8
;

71) 0,5sin 4x sin x + sin 2x sin x = 2cos x;

72) 3ctg u – 3tg u + 4sin 2u = 0; 

73) 4sin 2x sin 5x sin 7x – sin 4x = 0; 

74) tg x + cos–1 x = ctg x + sin–1 x;

75) tg x – tg 2x = sin x;
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76) sin6 x + cos6 x = 7
;

16

77) tg x + tg 2x + tg 3x = 0; 

78) cos 2x = sin3 x + cos3 x;   

79)
cos 2

ctgx

x
 = 2 + tg 2x (K ,

7?);

80) o o5sin(900 ) cos 2 2sin(990 ) 0;x x x

81) tg (x – 
4

) = 1 – sin 2x;

82) tg (x + 
4

) = 1 – sin 2x;
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 41-80 

41) 2

12 3

k  (k  Z); 25
.

12
42) ;

9

k
;

2
n k, n  Z.  43) 40o  60o + 

360oc; c  Z.  44) ;
6

n n  Z.  45) ;
4

n arctg(1 2 ) + k; n, k  Z; 

arctg(1– 2 ) + 2 . 46) –1,5.  47) 2
;

6 3

n n  Z.  48) ;
6

n n  Z.  49)

2
,

9 3

n n  Z; 5

3
. 50) . 51)

6
 (

). 52) 4.    53) –30 . 54) ;
12

n ;
24 2

k

n, k  Z.  55) –6arctg 2  + 6k ; k  Z.  56) 1980o. 57) –1905o. 58)

;
24 24 3

k k  Z. 59)
8

k ; k  Z. 60) 65 . 61) . !

62) 2 ;
4

k 2 ;
2

n  k, n  Z. 63) k; 2 n  123; k, n  Z.

64) x  R.  65) ;
4

k ;
6

n k, n  Z.  66) ;
2 12

k k  Z.  67) 45o + 

180on; n  Z.  68) 1o + 3ok; k  Z.  69) 360ok – 60o; k Z.  70) 2
;

7

k

2
;

9 9

n k 7m, n 9c + 4,  c, k, m, n  Z.  71)
2

 + k; k  Z.  72) k

3 ; k  Z.  73)
;

2

k
;

24 12

n

 k, n  Z.  74) 4  + k; k  Z.  75) k; k  Z.  

76) ;
2 6

k  k  Z. 77) k; n ;
3

m 1

2
arccos 1

3
; k, m, n  Z.

78)  – :   79) 4.  80) 150 +360 k; k  Z.  

81)
4

 + k;
2

 + m; k, m  Z.  82) m; m  Z.


