
!"#"$"%&', (' ) *+,&'-./0'&. /+1-./01-. 2 -"/3/"&1 a 4 b, #4*'/30.2'5 
c /" #'6/+1& -./'& ! (+16. 1) 2" +"0473 $"01& '20"8300,&: 

 

  
916. 1. :' '20"8300, /+1#'0'&3/+1801; <.0-=4> #'6/+'#' -./" *+,&'-./0'#' /+1-./01-" 

:"&' '20"8300, /+1#'0'&3/+1801; <.0-=4> $?, @.$A-,-'#' -./" )4$ 
0°$' 180°. :?, =A'#' ) *+,&'-./04> 616/3&4 -''+$10"/, 2 ,-'5 )1 $'@+3 20">-
'&4, *'@.$.%&' -'?' +"$4.6" 1 2 =30/+'& . *'8"/-. -''+$10"/ (+16. 2). B"-3 
-'?' 0"21)"5/A /+1#'0'&3/+1801&. C4$ $'$"/0'D *4)'64 '64 Ox )4$-?"$3&' . 
0"*+,&4 *+'/1 ;'$. #'$1001-')'D 6/+4?-1 #'6/+1> -./ !. !3;"> M(x; y) — /'8-
-", . ,-4> 6/'+'0" =A'#' -./" *3+3/10"% $"03 -'?' (+16. 2, "). E+')3$3&' *3+-
*30$1-.?,+ MN $' '64 Ox. F/)'+1)6, *+,&'-./01> /+1-./01- OMN 2 #'6/+1& 
-./'& !, #4*'/30.2'5 OM = 1 4 -"/3/"&1, $')G101 ,-1; $'+4)055/A -''+$10"-
/"& /'8-1 M: ON = x, MN = y. H2 /+1-./01-" OMN &"%&': 

 

                                         916. 2. :' '20"8300, /+1#'0'&3/+1801; <.0-=4>  

Синус, косинус, тангенс кутів від 0°до 180°
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I/G3, ) /+1#'0'&3/+180'&. -'?4 610.6 4 -'610.6 #'6/+'#' -./" $'+4)-
055/A, )4$*')4$0', '+$10"/4 > "@6=164 /'8-1, . ,-4> 6/'+'0" =A'#' -./" *3+3-
/10"% -'?', " /"0#306 4 -'/"0#306 =A'#' -./" $'+4)055/A )4$0'7300,& '+$1-
0"/1 $' "@6=161 > "@6=161 $' '+$10"/1, )4$*')4$0': 

 
         C120"8&' 20"8300, /+1#'0'&3/+1801; <.0-=4> -./4) 0°, 90°, 180° (+16. 3). 
J-(' ! = 0°, /' /'8-" M1 &"% -''+$10"/1 (1; 0). K)4$61 sin 0° = 0, cos 0° = 1,   
tg 0° = 0. I6-4?A-1 $4?300, 0" 0.?A 03 )120"8303, /' ctg 0° 03 460.%.  
       J-(' ! = 90°, /' /'8-" M2 &"% -''+$10"/1 (0; 1). K)4$61 sin 90° = 1,  
cos 90° = 0, ctg 90° = 0. I6-4?A-1 $4?300, 0" 0.?A 03 )120"8303, /' tg 90° 03 46-
0.%. 
       H, 0"+37/4, ,-(' ! = 180°, /' /'8-" M3 &"% -''+$10"/1 (–1; 0). K)4$61  
sin 180° = 0, cos 180° = L1, tg 180° = 0. I6-4?A-1 $4?300, 0" 0.?A 03 )120"8303, /' 
ctg 180° 03 460.%. 
       K".)"G1&' /"-'G, (' "@6=161 /'8'- M $?, -./4) )4$ 0° $' 180° 2&4055/A6, 
) &3G"; )4$ –1 $' 1, /'@/' L1 M cos ! M 1, " '+$10"/1 — ) &3G"; )4$ 0 $' 1, /'@/'  
0 M sin ! M 1. 

 
916. 3. :?, '20"8300, -./4) 0', 90', 180' 

E4$ 8"6 +'2)’,2.)"00, 2"$"8 8"6/' )101-"% 03'@;4$046/A '@816?1/1 
03)4$'&. 6/'+'0. /+1-./01-" 2" $)'&" )4$'&1&1 6/'+'0"&1 > -./'& &4G 
01&1. B3'+3&" E4<"#'+" $"% 2&'#. 2+'@1/1 =3 . )1*"$-., -'?1 $"01> -./ 
*+,&1>. !"6/.*0" /3'+3&" % .2"#"?A0300,& /3'+3&1 E4<"#'+" 4 $'2)'?,% 
20";'$1/1 03)4$'&. 6/'+'0. ) $')4?A0'&. /+1-./01-.. 

!"#$"%& '#()*+(,-.  
N)"$+"/ @.$A-,-'D 6/'+'01 /+1-./01-" (+16. 4) $'+4)05% 6.&4 -)"$+"/4) 

$)'; 4071; 6/'+40 @32 *'$)'%0'#' $'@./-. =1; 6/'+40 0" -'610.6 -./" &4G 
01&1: 

c2 = a2 + b2 – 2·a·b·cos!�, 

$3 a, b, c — 6/'+'01 /+1-./01-", -./ � — -./ &4G 6/'+'0"&1 a 4 b. 
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916. 4. :' /3'+3&1 -'610.64) 

 

.$&'/)0*, 1&-2&**3 
 
4&2&0& 1 

K0">$4/A 6/'+'01 *"+"?3?'#+"&", ,-(' >'#' $4"#'0"?4 2")$')G-1 10 6& 4  
16 6& *3+3/10"5/A6, *4$ -./'& 60°. 

5#1-’31&**3. 
!3;"> $4"#'0"?4 *"+"?3?'#+"&" ABCD *3+3/10"5/A6, ) /'8=4 I, OP = 16 6&, 
BD = 10 6&, !OIC = 60° (+16. 5).  

     
I6-4?A-1 $4"#'0"?4 *"+"?3?'#+"&" /'8-'5 *3+3/10. $4?,/A6, 0")*4?, /' OI = 
IP = 8 6&, CI = OD = 5 6&. K" /3'+3&'5 -'610.64) 42 /+1-./01-" OIC &"%&': 
OC2 = IO2+IC2-2 · OI · IC · cos!AOB, 

AB2 = 82+52-2 · 8 · 5 · cos!60° = 76&. 

I6-4?A-1 !AOD = 120° ,- 6.&4G01> 2 -./'& OIC, /' 2 /+1-./01-" OID 2" /3'-
+3&'5 -'610.64) &"%&': 
OD2 = AO2+ID2-2 · OI · ID · cos!AOD, 

AD2 = 82+52-2 · 8 · 5 · cos!120°. 

I6-4?A-1 cos 120° = - cos 60° = - , /' AD2=129, AD =  6&. 

6,27#-,28: 7 6& 4  6&. 

4&2&0& 2 
!" 6/'+'04 OP /+1-./01-" OCP *'20"830' /'8-. D /"-, (' CD : AD = 1 : 2. K0">-
$4/A )4$+42'- BD, ,-(' AB = 14 6&, BC = 13 6&, AC = 15 6&.  
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Рис. 5.



5#1-’31&**3. 
K" /3'+3&'5 -'610.64) 2 /+1-./01-" OCP (+16. 6) '/+1&.%&': 
OC2 = AC2+BC2-2 · OC · BC · cos!C. 

   
916 6. 

2)4$61 cos!C = . 

I6-4?A-1 CD : AD = 1 : 2, /' CD = AC = 5 6&. 

B'$4 2 /+1-./01-" BCD '/+1&.%&': 

BD2 = BC2+CD2-2 · BC · CD · cos!C = 132+52-2 · 13 · 5 · =128. 

I/G3, BD =  = 8  6&. 

6,27#-,28: 8  6&. 
 

5"'#%"*2#-&*, 29"$":& 

1. Q3'&3/+4, : *4$+.8. $?, 9 -?. 2"#"?A0''6)4/. 0")8. 2"-?. / [O.E.R+7')", 
C.C.Q'?'@'+'$A-', I.S.N+1G"0')6A-1>, P.C.R+7')]. T"+-4) : C1$-)' «9"-
0'-», 2017. — 256 c. : 4?. 

2. Q3'&3/+4, : *4$+.8. $?, 9 -?. 2"#"?A0''6)4/. 0")8. 2"-?"$4) / O. Q. U3+2?,-, 
C. V. E'?'06A-1>, U. P. J-4+. T. : Q4&0"24,, 2017. — 240 6. : 4?.  

AC2 + BC2 − AB2

2AC · BC
=

152 + 132 − 142

2 · 15 · 13
=

225 + 169 − 196
2 · 15 · 13

=
33
65

1
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