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5.3 
&5:CI89 
:>=B@>;L 

&5<0 «$5H5=85 25@>OB=>AB=KE 
7040G. !0E>645=85 G8A;>2KE 
E0@0:B5@8AB8: 48A:@5B=>9 
A;CG09=>9 25;8G8=K».  

 

"� 2,  
4,5,7,8 

 #�2.4 
#� 3.2 

  

�K?>;=5=85 >F5=>G=>3> 
7040=8O (A A0<>?@>25@:>9)    
�K?>;=5=85 >F5=>G=>3> 
8=48284C0;L=>3> 7040=8O. 

6.1 
&5:CI89 
:>=B@>;L 

&5<0 « 0B5<0B8G5A:>5 
<>45;8@>20=85. "?B8<870F8O 
DC=:F88 >4=>9 ?5@5<5==>9». 

 

"� 2,6  

#� 1.2 

 �K?>;=5=85 >F5=>G=>3> 
7040=8O (A A0<>?@>25@:>9).    

6.2 
&5:CI89 
:>=B@>;L 

&5<0 «�@0D8G5A:89 <5B>4 
@5H5=8O 7040G ;8=59=>3> 
?@>3@0<<8@>20=8O A 2 
?5@5<5==K<8». 

 

"� 
1,2,5, 6 

#� 3.2 

  

#>43>B>2:0 A>>1I5=89 
�K?>;=5=85 >F5=>G=>3> 
7040=8O (A A0<>?@>25@:>9).   
 

 

6.3 
#@><56CB>G=0O 
0BB5AB0F8O 

$0745;K 48AF8?;8=K �!.01. 
 0B5<0B8:0 

 

"�1-9,  

#�1.2 
#�2.4 
#� 3.2. 

�8DD5@5=F8@>20==K9 
70G5B 

 

 

4. $BA8 BJ9ABKAOI ED98EF6 8?я F9>GM9= 4FF9EF4J<< 
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!07=0G5=85: ("% ?@54=07=0G5= 4;O :>=B@>;O 8 >F5=:8 B5:CI8E @57C;LB0B>2 >A2>5=8O 
CG51=>9 48AF8?;8=K �!.01  0B5<0B8:0 ?> 2A5< 87CG05<K< B5<0<: 

"9@4 1. 1 «�D989? < A9CD9DO6ABEFP HGA>J<<».    

#EFAO= HDBAF4?PAO= >BAFDB?P 

 #>;L7COAL :>=A?5:B>< ;5:F88 8 @5:><5=4C5<>9 ;8B5@0BC@>9 >B25B8BL =0 2>?@>AK: 
1. +B> =07K20NB ?@545;>< 15A:>=5G=>9 G8A;>2>9 ?>A;54>20B5;L=>AB8 (  )  
2. +B> ?>=8<0NB ?>4 ?@545;>< DC=:F88 =0 15A:>=5G=>AB8? 
3. +B> ?>=8<0NB ?>4 ?@545;>< DC=:F88 2 B>G:5?  
4. �0:0O DC=:F8O =07K205BAO =5?@5@K2=>9 2 B>G:5       =0 ?@><56CB:5 X? 

5. �0:85 0@8D<5B8G5A:85 >?5@0F88 <>6=> 2K?>;=OBL =04 ?@545;0<8? 
6. �0: 2KG8A;8BL ?@545; 2> 2=CB@5==59 B>G:5 >1;0AB8 >?@545;5=8O   ;N1>9 
M;5<5=B0@=>9 DC=:F88? 

7. �0:0O DC=:F8O =07K205BAO 15A:>=5G=> <0;>9 (15A:>=5G=> 1>;LH>9) 2 B>G:5         =0 15A:>=5G=>AB8? 
8. �0:>20 2708<>A2O7L <564C 15A:>=5G=> <0;K<8 8 15A:>=5G=> 1>;LH8<8? 
9. �0:>2K >A=>2=K5 ?@85<K @0A:@KB8O =5>?@545;5==>AB59      ,    ,        ,   ?  

  

 

            �J9ABKAB9 ;484A<9  
 

�KG8A;8BL ?@545;K DC=:F89  )           (     )             2)                                )       (√         √        )  )                      
 

 

�0@80=B m n 

1 8 9 

2 6 4 

3 4 3 

 

 

 

�J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

ИA8<6<8G4?PAB9 ;484A<9 № 1 

 

   "9>EF ;484A<я: 8=48284C0;L=0O @01>B0 A>AB>8B 87 5 7040=89 25 20@80=B>2. 
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1. �KG8A;8BL ?@545;K DC=:F89 

1)           (     )           2)                                  (√        √       )  )                       )    (           )(   )  

 

 

�0@80=B m n �0@80=B  m n �0@80=B m n 

1 3 4 10 7 3 19 9 6 

2 4 5 11 3 6 20 3 7 

3 6 7 12 4 7 21 5 7 

4 8 9 13 5 8 22 6 8 

5 6 4 14 4 6 23 3 9 

6 4 3 15 7 5 24 8 3 

7 5 4 16 6 3 25 9 4 

8 7 6 17 7 4    

9 9 8 18 8 5    

 

 

 

"9@4 1. 2 «�DB<;6B8A4я < 99 CD<?B:9A<я».     

#EFAO= HDBAF4?PAO= >BAFDB?P 

 

#>;L7COAL :>=A?5:B>< ;5:F88 8 @5:><5=4C5<>9 ;8B5@0BC@>9 >B25B8BL =0 2>?@>AK: 
 

 +B> =07K20NB ?@>872>4=>9 DC=:F88     ( ) 2 B>G:5   ? 

 �0:>2 35><5B@8G5A:89 A<KA; ?@>872>4=>9? 
 � G5< 70:;NG05BAO D878G5A:89 A<KA; ?@>872>4=>9? 
 +B> =07K20NB ?@>872>4=>9 2B>@>3> ?>@O4:0 8 :0:>2 55 D878G5A:89 A<KA;? 
 �0: =09B8 ?@>872>4=CN A;>6=>9 DC=:F88? 
 � G5< 70:;NG05BAO ?@87=0: 2>7@0AB0=8O? C1K20=8O DC=:F88? ?@87=0: 
ACI5AB2>20=8O M:AB@5<C<0? 

 �0: A ?><>ILN ?5@2>9 ?@>872>4=>9 8AA;54>20BL DC=:F8N =0 <>=>B>==>ABL 8 
M:AB@5<C<K? 
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 �0: >BKA:820NB M:AB@5<C<K DC=:F88 A ?><>ILN 2B>@>9 ?@>872>4=>9? #>G5<C 2 
B>G:5 <0:A8<C<0 2B>@0O ?@>872>4=0O >B@8F0B5;L=0, 0 2 B>G:5 <8=8<C<0 – 
?>;>68B5;L=0? 

  � G5< @07;8G85 <564C =0E>645=85< <0:A8<C<0 8 <8=8<C<0 DC=:F88 8 
=0E>645=85< 55 =081>;LH53> 8 =08<5=LH53> 7=0G5=89? 

  �0: 8I5BAO =081>;LH55 8 =08<5=LH55 7=0G5=8O DC=:F88 =0 40==>< >B@57:5?  
 �0: ?> 7=0:C 2B>@>9 ?@>872>4=>9 >?@545;ONBAO 2K?C:;>ABL 8 2>3=CB>ABL :@82>9? 
 +B> =07K20NB B>G:>9 ?5@53810 8 :0:>2 ?@87=0: 55 ACI5AB2>20=8O? � G5< A>AB>8B 
?@028;> =0E>645=8O B>G:8 ?5@53810? 

 �0:>9 AE5<>9 @5:><5=4C5BAO ?>;L7>20BLAO ?@8 ?>AB@>5=88 3@0D8:0 DC=:F88? 
 

            �J9ABKAB9 ;484A<9 
 

 1. �AA;54>20BL DC=:F8N =0 M:AB@5<C<, =09B8 B>G:8 ?5@53810 8 ?>AB@>8BL 3@0D8:. 

�1. 0) C= -  E3+6E2
- 9E+3            

�2. 0) C= 2E3+3E2
- 1            

�3. 0) C= - 2E3
-3E2

+1                      

 

2. !09B8 =081>;LH55 8 =08<5=LH55 =0 >B@57:5  [   ] 7=0G5=8O DC=:F88   ( )               
 

�0@80=B             

1 -1 9 48 5 -3 10 

2 1 -18 105 -35 4 8 

3 -1 -3 -45 6 -6 4 

             

 

 

 �J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

ИA8<6<8G4?PAB9 ;484A<9 № 2 

"9>EF ;484A<я: 8=48284C0;L=0O @01>B0 A>AB>8B 87 3 7040=89 25 20@80=B>2. 
 1. �AA;54>20BL DC=:F8N =0 M:AB@5<C<, =09B8 B>G:8 ?5@53810 8 ?>AB@>8BL 3@0D8:. 

1.                     

       
2.            

3.    4.    

5.             6.          

7.    C = E3
- 3E + 2                        8.   C = E4

 - 2E2 
-3                          

9.   C = - E4 + 2E2 
+3               10.  C = 3E - E3

     

11.  C = E3
- 3E  12.  C= -    E3+ E2 + 3E -               

;
3

1
3

3

1 23  xxxy

;
3

1
3

3

1 23  xxxy
;396

23  xxxy

;12249
23  xxxy

;
3

1
2

2

1

3

1 23  xxxy
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13.   C = -    E3
- 
   E2 + 2E +       14.   C= -  E

3+6E2
- 9E+3      

15.   C= 2E3+3E2
- 1      16.   C= - 2E3

-3E2
+1                   

17.   C = - E3+3E-1  18.    C = - E3
- 3E2

+4  

19. C =   E3
- 3E2

+6                  20.    C= 2E3+3E2
+2          

21.   C= -2E3
-3E2

-2                    22.  C= -E3+6E2
-9E-2             

23.   C= E3
-6E2+9E+1   24.   C= -E3

-9E2
-24E-12  

25.   C= -E3+3E2
-5    

  

2. �028A8<>ABL ?CB8 >B 2@5<5=8 ?@8 ?@O<>;8=59=>< 42865=88 7040=0 C@02=5=85<   ( )               

  !09B8 <0:A8<0;L=CN A:>@>ABL 42865=8O B5;0 8 <><5=B 2@5<5=8, :>340 >=0 1C45B 
4>AB83=CB0. 

Вариант         Вариант         

1 -1 9 0 2 14     
4 15 6 

2 -1 3 15 -8 15     
5 -12 3 

3 -1 6 5 -4 16 -1 9 -7 10 

4 -1 12 -20 7 17 -1 18 -80 12 

5 -1 15 -63 1 18 -1 12 -30 17 

6     
3 8 -5 19 -1 15 -25 8 

7     
2 3 10 20     

4 -12 0 

8     
-4 -5 -1 21     

5 -10 2 

9     
8 -16 -5 22     

1 8 -7 

10     
3 0 15 23     

3 -8 -7 

11     
2 3 5 24     

4 0 28 

12     
   

   
1 25     

5 0 5 

13     
1 8 -7      

 

3. !09B8 =081>;LH55 8 =08<5=LH55 =0 >B@57:5  [   ] 7=0G5=8O DC=:F88   ( )               

    

�0@80=B             

1 1 -9 15 -16 0 6 

2 1 3 -45 8 -6 5 

3 1 -48 0 6 -1 5 

4 -1 9 48 5 -3 10 

5 1 -18 105 -35  4 8 

6 -1 -3 -45 6 -6 4 
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7 1 -12 45 -1  2 4 

8 1 -9 24 1 1 5 

9 1 -6 9 -10 0 2 

10 1 -3 -24 7 -3 5    

11 1 -12 36 -5 1 7 

12 1 -15 63 1 2 4 

13 -1 15 -63 1 5 8 

14 1 -3 -9 1 -2 4 

15 1 3 -9 -2 -4 2 

16 1 -3 -24 0 -3 5 

17 1 3 -24 0 -5 3 

18 1 -6 -15 3 -2 6 

19 1 6 -15 -1 -6 2 

20 1 12 45 -2 -6 -2 

21 1 -3 -45 4 -4 6 

22 1 3 -45 0 -6 4 

23 1 9 15 0 -6 0 

24 1 9 24 1 -5 -1 

25 1 6 9 -1 -4 -2 

 

"9@4 1. 3 «�9BCD989?9AAO= <AF97D4?. �9FB8O <AF97D<DB64A<я».   

#EFAO= HDBAF4?PAO= >BAFDB?P 

1) #>;L7COAL :>=A?5:B>< ;5:F88 8 @5:><5=4C5<>9 ;8B5@0BC@>9 >B25B8BL =0 2>?@>AK: 
 +B> O2;O5BAO >A=>2=>9 7040G59 8=B53@0;L=>3> 8AG8A;5=8O? 
 �0:0O DC=:F8O =07K205BAO ?5@2>>1@07=>9 4;O 40==>9 DC=:F88 =0 7040==>< 
?@><56CB:5? (?@8<5@) 

 � G5< A>AB>8B >A=>2=>5 A2>9AB2> ?5@2>>1@07=>9? 
 +B> =07K20NB =5>?@545;5==K< 8=B53@0;><? 
 +5< >B;8G05BAO =5>?@545;5==K9 8=B53@0; >B ?5@2>>1@07=>9 DC=:F88? 
 +5<C @02=K ?@>872>4=0O 8 48DD5@5=F80; =5>?@545;5==>3> 8=B53@0;0?  
 � G5< 70:;NG0NBAO ?@028;> 8=B53@8@>20=8O 2K@065=8O, A>45@60I53> 
?>AB>O==K9 <=>68B5;L?  

 � G5< 70:;NG0NBAO ?@028;> 8=B53@8@>20=8O 0;351@08G5A:>9 AC<<K 
DC=:F89? 

 +5<C @025= 8=B53@0; >B 48DD5@5=F80;0 =5:>B>@>9 DC=:F88? 
 � G5< A>AB>8B 35><5B@8G5A:89 A<KA; =5>?@545;5==>3> 8=B53@0;0? 
 �0: 87 D>@<C; 48DD5@5=F8@>20=8O ?>;CG0NB D>@<C;K 8=B53@8@>20=8O? 
 � G5< A>AB>8B <5B>4 =5?>A@54AB25==>3> 8=B53@8@>20=8O DC=:F89? (?@8<5@) 
 �0: ?@>25@8BL, ?@028;L=> ;8 =0945= 8=B53@0;? 
 � G5< A>AB>8B <5B>4 ?>4AB0=>2:8 ?@8 =0E>645=88 =5>?@545;5==>3> 
8=B53@0;0? (?@8<5@). 

 2)  !BEF46<FP >BAEC9>F 6BCDBE4 « 5B>4 8=B53@8@>20=8O ?> G0ABO<».  

�J9ABKAB9 ;484A<9 
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   !09B8 =5>?@545;5==K9 8=B53@0;. (2708<>?@>25@:0) 

 +(        √                )   

 +            

 +(        )  (        )      

 +      (      )   

 + (   )       

�0@80=B m n 

1 7 8 

2 2 3 

3 6 4 

 

 �J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

ИA8<6<8G4?PAB9 ;484A<9 № 3 

 

 "9>EF ;484A<я: 8=48284C0;L=0O @01>B0 A>AB>8B 87 5 7040=89 25 20@80=B>2. 
�040=85.  !09B8 =5>?@545;5==K9 8=B53@0;.  ) +(        √                )             ) +             

3)+(        )  (        )      4) +       (      )   

5) + (   )        

�0@80=B m n �0@80=B  m n �0@80=B m n 

1 3 4 10 7 3 19 9 6 

2 4 5 11 3 6 20 3 7 

3 6 7 12 4 7 21 5 7 

4 8 9 13 5 8 22 6 8 

5 6 4 14 4 6 23 3 9 

6 4 3 15 7 5 24 8 3 

7 5 4 16 6 3 25 9 4 

8 7 6 17 7 4    

9 9 8 18 8 5    
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"9@4 1. 4 «�CD989?9AAO= <AF97D4? < 97B CD<?B:9A<я».      

#EFAO= HDBAF4?PAO= >BAFDB?P 

1) #>;L7COAL :>=A?5:B>< ;5:F88 8 @5:><5=4C5<>9 ;8B5@0BC@>9 >B25B8BL =0 2>?@>AK:  

 +B> B0:>5 >?@545;5==K9 8=B53@0; >B DC=:F88    ( )  ?> >B@57:C [   ]? 

 � G5< A>AB>8B 35><5B@8G5A:89 A<KA; >?@545;5==>3> 8=B53@0;0? 
 � G5< A>AB>8B D878G5A:89 A<KA; >?@545;5==>3> 8=B53@0;0? 
 % ?><>ILN :0:>9 D>@<C;K 2KG8A;ONB >?@545;5==K9 8=B53@0;? 
 �0:>2K >A=>2=K5 A2>9AB20 >?@545;5==>3> 8=B53@0;0? 
 �0:>20 AE5<0 @5H5=8O 7040G8 =0 2KG8A;5=85 ?;>I048 D83C@K A ?><>ILN 
>?@545;5==>3> 8=B53@0;0? (?@8<5@) 

 �0:>20 AE5<0 @5H5=8O D878G5A:8E 7040G A ?><>ILN >?@545;5==>3> 8=B53@0;0? 
(?@8<5@) 

 

 

�J9ABKAB9 ;484A<9 
1. !09B8 ?;>I04L D83C@K, >3@0=8G5==>9 ;8=8O<8: 
0) C = E2

-10E+25, C = 5-E         1)                
2. %:>@>ABL B>G:8, 4286CI59AO ?@O<>;8=59=>, 7040=0 C@02=5=85< S (t) = 3t 

�KG8A;8BL ?CBL, ?@>945==K9 B>G:>9 70 5 A5:C=4 ?>A;5 =0G0;0 42865=8O. 
3.  �KG8A;8BL @01>BC, A>25@H5==CN ?@8 @0ABO65=88 ?@C68=K =0 6 A<, 5A;8 4;O 
A60B8O 55 =0 3 A< =C6=> ?@8;>68BL A8;C 15 ! 

 

 

�J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

ИA8<6<8G4?PAB9 ;484A<9 № 4. 

    "9>EF ;484A<я: 8=48284C0;L=0O @01>B0 A>AB>8B 87 3 7040=89 25 20@80=B>2. 
   

 1. �KG8A;8BL ?;>I04L D83C@K, >3@0=8G5==>9 ;8=8O<8: 

1. 0) C= 1- E2 C=0        

1) C= E2 
- 6E +9, C= 3E -9  

2. 0) C= 4- E2  
      C=0        

  

 1) C= E2
-2E+1, C=2E-2 

3. 0) C= 9- E2, C=0                              

1) C =E2
-2E+3, C=E+3 

4. 0) C= E2 +1, E=-1, E=2, C=0    

1) C=E2
-8E+16, C=6-E 

5. 0) C= E2 +2, E=-2, E=1, C=0     
 1) C= -E2+2E+3, C=3-E 

6. 0) C= E2 
-1, E=1, E=2, C=0       

   

1) C=-E2+4E-1, C=3-E 
7. 0) C= E2 

-4, E=2, E=3, C=0        
 1) C=E2

-3E+2, C=E-1 

8. 0) C= E2 +3, E=0, E=1, C=0       
  

 1) C=E2
-3E+2, C=E-1 

9. 0) C= E3 +1, E=-1, E=1, C=0        

 1) C=E2+4E+1, C=-E+1 
10. 0) C= E3 +1, E=0, E=1, C=0       

  

 1) C==E2
-2E+3, C=E+3 

11. 0) C= E3 
-1, E=1, E=2, C=0           

 1) C=-E2+6E-7, C=E-3 

12. 0) = -E3 
-1, E=-2, E=-1, C=0      

   

1) C=E2
-2E+1, C=E+1 

13. 0) -E3 +1, E=-1, E=1, C=0          14.  0) E3 +2, E=-1, E=1, C=0        
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1) C=E2+4E+4, C=-E-2   1) C=E2+6E+8, C=2E+5 
15. 0) C= E2 +4, E=-1, E=1, C=0       
1) C=E2

-6E+7, C=-E+7 
16. 0) C= E2 +3, E=0, E=1, C=0      

 1) C=-E2
-6E-6, C=E+4 

17. 0) C =E2 +1, E=-1, E=1, C=0                 
 1) C=E2

-8E+14, C=-2E+6 
18. 0) C=2E2, E=-1, E=2, C=0         

1) C= E2
-4E+7, C=E+3 

19. 0) C=2E2, E=-2, E=1, C=0         
 1) C=E2

-6E+8, C=-3E+8 
20. 0) C=x

2
+1, x=-2, x=0, C=0            

1) C=E2
-4E+5, C=E-1 

21. 0) C= x2+1, E=0, E=1, C=0               
 1) C=E2

-8E+15, C=-2E+7 
22. 0) C= E2 +2, E=-1, E=1, C=0             

 1) C=-E2
-4E-3, C=E+1 

23. 0) C= E2 +3, E=-1, E=0, C=0             
 1) C=-E2

-2E+1, C=-E-1 

24. 0) C= E2 +2, E=-1, E=2, C=0              
1) C=-E2+6E-7, C=2E-4 

25. 0) C= x2
+1, x=0, x=2, C=0             

1) C=E2+4E+4, C=E+4 
 

 

 

 2. %:>@>ABL B>G:8, 4286CI59AO ?@O<>;8=59=>, 7040=0 C@02=5=85<     ( )            �KG8A;8B5 ?CBL, ?@>945==K9 B>G:>9 70 ?5@2K5     5:C=4 >B =0G0;0 42865=8O. 
�0@80=B         �0@80=B         

1 3 14 -10 2 14 21 -10 -7 3 

2 6 -12 12 3 15 3 4 7 2 

3 9 -10 -7 3 16 6 -8 -4 4 

4 12 -8 3 2 17 9 2 -5 2 

5 15 -42 -12 5 18 12 -4 -9 3 

6 18 -4 -8 2 19 15 -14 6 2 

7 21 -14 -30 3 20 18 -20 -13 3 

8 3 10 -12 2 21 21 -18 1 3 

9 6 8 -25 3 22 6 4 -31 4 

10 9 -6 2 2 23 6 2 2 2 

11 12 -8 -4 3 24 9 -6 -10 3 

12 15 -8 10 2 25 12 -20 -11 4 

13 3 -12 20 4      

 

 

  3. %8;0 2     H   @0ABO38205B ?@C68=C =0    A<. �0:CN @01>BC =C6=> A>25@H8BL, 
GB>1K @0ABO=CBL 55 =0     A<? 
 

�0@80=B       �0@80=B       

1 200 2 8 14 800 1 5 

2 100 2 4 15 600 3 6 

3 100 1 3 16 300 1 4 

4 400 2 6 17 150 2 3 

5 1500 1 80 18 600 4 20 

6 600 3 1 19 200 2 5 

7 300 3 20 20 800 8 10 

8 800 4 3 21 900 3 6 

9 300 1 6 22 1200 4 40 

10 120 3 20 23 100 2 6 

11 300 1 5 24 400 5 10 

12 1200 6 20 25 600 6 5 
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В4D84=т 

 

ВOG8Eл8те ВOпол=8те 
де9Eт68я  
4)       )        )       )     ,  

�7о5D478те 
7ео<етD8GеEк8  

�4п8H8те      6 
тD87о=о<етD8GеEко9 8 
пок474телP=о9 фоD<е 

1          =1-2 ;        

  =1-2 ;    =3-3 ; 

2          =2-4 ;        

  =2-4    =√ - ; 

3          =3-5 ;        

  =3-5 ;    =3 

4          =4-7 ;        

  =4-7 ;    =-10 

5          =7-4 ;         

  =7-4 ;   =6 ; 

6          =-2 ;         

  =-2    =-5 ; 

7          =6 ;         

  =6 ;    =
√  -

     

8          =10 ;         

  =10    =     √     

9          =- ;           =-    = √    √    

10          =8 ;         

  =8    =1- ; 

11          =-2+2 ;         =-2+2    =-1+ ; 

12           -3-

4 ;        

   -3-4 ;    =2+2 ; 

13          =-4+5 ;         =-4+5 ;   =-2-2 ; 

14        =5-2 ;        

  =5-2    =-3+3 ; 

15        =6+ ;         =6+    = √ - ; 

16        =1-2 ;         

  =1-2 ;    =-7  

2 3

4 5

i

i




ø ùø ù5 4 3 2i i  ø ù ø ù3 5 6 3i i  
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17        =2+2 ;         =2+2 ;    =4 

18        =-2 ;          =-2 ;    =-5 

19         = ;           =    =-5 ; 

20         =2- ;          =2-    =  √  +
     

21         =   ;         =      =-1+ ; 

22         =-2 ;        =-2    =  √  +
     

23          =2-7 ;         

  =2-7 ;    = √    √    

24        =1-  ;         

  =1-2 ;   =-2 

25        =4+2 ;        

  =4+2 ;    =-8 ; 
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�0@80=B № 21 
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          21.2. 
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21.3.
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412
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240112
 

 

 

 

�0@80=B № 22 
 

22.1. 
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          22.2. 
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�0@80=B № 23 
 

23.1. 
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�0@80=B № 24 
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24.1. 
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             24.2. 
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24.3. 
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2110
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�0@80=B № 25 
 

25.1. 
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        25.2. 
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25.3. 
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5201
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"9@4 3.2. «!<EF9@O ?<A9=AOI GD46A9A<=».   

#EFAO= HDBAF4?PAO= >BAFDB?P 

1. #>;L7COAL :>=A?5:B>< ;5:F88 8 @5:><5=4C5<>9 ;8B5@0BC@>9 >B25B8BL =0 2>?@>AK: 
 +B> =07K20NB M;5<5=B0@=>9 A8AB5<>9 ;8=59=KE 0;351@08G5A:8E C@02=5=89 
(%��')? 

 +B> =07K20NB @5H5=85< M;5<5=B0@=>9 %��'? 
 +B> =07K20NB >A=>2=>9 <0B@8F59, @0AH8@5==>9 <0B@8F59, AB>;1F>< 
A2>1>4=KE G;5=>2, AB>;1F>< =58725AB=KE, M;5<5=B0@=>9 %��'? 

 �0:>2K >A=>2=K5 <5B>4K @5H5=8O %��'? 
 � G5< ACBL <5B>40 �@0<5@0 4;O @5H5=8O %��'? (?@8<5@) 
 � G5< ACBL <5B>40 �0CAA0 4;O @5H5=8O %��'? (?@8<5@) 

2. !BEF46<FP >BAEC9>F 6BCDBE4 « 0B@8G=K9 <5B>4 @5H5=8O A8AB5< ;8=59=KE 
C@02=5=89». 

            �J9ABKAB9 ;484A<9 
    1. $9H<FP %�АУ: 4) @9FB8B@ �D4@9D4 5) @9FB8B@ �4GEE4   {                                  



  

29 

 

�0@80=B                         

4 1 1 -1 0 2 3 -2 2 3 -2 0 1 

5 1 1 1 4 2 1 3 9 3 3 -1 0 

6 2 1 1 3 5 -2 3 0 1 0 2 5 

 

     2.  �KG8A;8BL >?@545;8B5;L:

2312

5933

2511

51132

 

�J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

ИA8<6<8G4?PAB9 ;484A<9 № 7. 
    "9>EF ;484A<я: 8=48284C0;L=0O @01>B0 A>AB>8B 87 2 7040=89 25 20@80=B>2. 

 1. �0=0 A8AB5<0 ;8=59=KE C@02=5=89. $5H8B5 55 1) <5B>4>< �@0<5@0; 2) <5B>4>< �0CAA0. 
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"9@4 4.1. «�5M<9 CBAяF<я F9BD<< @AB:9EF6».     

#EFAO= HDBAF4?PAO= >BAFDB?P 

#>;L7COAL :>=A?5:B>< ;5:F88 8 @5:><5=4C5<>9 ;8B5@0BC@>9 >B25B8BL =0 2>?@>AK: 

 +B> 87CG05B 48A:@5B=0O <0B5<0B8:0? 
 +B> =07K20NB <=>65AB2><, M;5<5=B0<8 <=>65AB20? 
 �0:85 284K <=>65AB2 1K20NB? 
 %?>A>1K 7040=8O <=>65AB2? 
 "?5@0F88 =04 <=>65AB20<8 8 8E 8;;NAB@0F8O A ?><>ILN :@C3>2 19;5@0? 
 "A=>2=K5 A2>9AB20 >?5@0F89 =04 <=>65AB20<8? 
 �5:0@B>2> ?@>872545=85 <=>65AB2 8 53> AB5?5=L? �0?8A0BL D>@<C;C :>;8G5AB20 
M;5<5=B>2 2 >1J548=5=88 42CE :>=5G=KE <=>65AB2. 

 �0?8A0BL D>@<C;C :>;8G5AB20 M;5<5=B>2 2 >1J548=5=88 42CE :>=5G=KE <=>65AB2. 
 

"9@4 4.2. «�OCB?A9A<9 BC9D4J<= A48 @AB:9EF64@<».  

�J9ABKAB9 ;484A<9 

1. �0=K A;54CNI85 ?0@K <=>65AB2: 
1)  А = {0; 1; 2},    � = {0; 1; 2; 3; 4}; 
2)  А = {3; 4; 5},    � = {0; 1; 2}; 
3)  А = {5; 4; 3},    � = {3; 4; 5}. 
 �040=85: 0) =0948B5 4;O :064>9 ?0@K ?>4E>4OI55 C=825@A0;L=>5 <=>65AB2>; 
1) A2O70=K ;8 ?0@K >4=8< 87 A>>B=>H5=89:  =,  ,  ; 

2) =0948B5 ?5@5A5G5=85 А �; 

3) =0948B5 @07=>ABL  А \ �; 

4) =0948B5 А �; 

5) 87>1@078B5 :064CN ?0@C <=>65AB2 ?@8 ?><>I8 4803@0<< 19;5@0-�5==0. 
            2. #@>25@LB5 @025=AB2> <=>65AB2: 
1) 0) А  = ( )  А; 

    1) � \ А = (А �) ; 
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    2) А \  (� \ %) = (А \ %) \ (� \ %). 

2) 0)  � = (А  �) ; 

    1) � \ А = (А  �)  ; 

    2) (А \ �) \ % = (А \ %)\ (� \ %). 

3) 0) А   = (   )  А; 

    1) � \ А = (А ) ; 

    2) (А \ �) \ % = (А \ �)  (А \ %). 

 

�J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

ИA8<6<8G4?PAB9 ;484A<9 № 8. 

 

8=48284C0;L=0O @01>B0 A>AB>8B 87 3 7040=89 25 20@80=B>2. 
  

1. !09B8 � ø �, � ÷ �, � \ �, ,� �,  ̅,5A;8 U = {0,1,2,3,4,5,6,7,8,a,b,c,d,n,m,k,f,x,y} 

 

№ 

20@80=B0 
 =>65AB2> �  =>65AB2> � 

1.  {1,2,3,5,6,} {1,2,3,4,7} 

2.  {0,b,A,E} {0,b,c, d,r} 
3.  {1,2,3,8} {1,2,4,5} 

4.  {a,c,d,k} {a,b,c,d,n} 

5.  {5,6,7} {a,b,c,7} 

6.  {6,7,8,2} {2,4,5,6,7,} 

7.  {a,c,b,d} {a,d,n} 

8.  {1,2,5,7} {1,3,2,5} 

9.  {f,d,2 ,4,1,3} {f,d,1,2,3} 

10.  {1,2,3,5} {1,3,a,c} 

11.  {1,2,3,4,5} {1,4,5,8,7} 

12.  { a, b,A,y,E} {1,3,4, a, b} 

13.  {1,2,4,7} {1,2,3,6} 

14.  {a,b,c,4} {a,b,c,d} 

15.  {5,6,b,a,7} {5,6,a,b,c,} 

16.  {6,7,4,3} {6,8,1,5} 

17.  {1,2,3,a,d} {a,c,1,3,4} 

18.  {3,2,1,0} {1,3,5,6} 

19.  {f,b,1,2,3} {f,d,1,2,3} 

20.  {1,2,3,5,x} {1,3,4,x,y} 

21.  {a,b,c,n,m} {{a,b,5,6,8} 

22.  {5,6,2,a,7} {5,a,b,c,7} 

23.  {1,3,6,7,4} {6,8,7,1,4} 

24.  {a,c,d,x,1} {a,c,x,2,3} 

25.  {a,b,c,d,4} {a,b,4,5,7} 

 

2. �7>1@078BL <=>65AB2> D A ?><>ILN :@C3>2 19;5@0. 
 

№  =>65AB2> D 

1.   

(�  ÷B) ø C  
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2.   

(� ÷ B) øC  

3.   

(� ø B) ÷ C 

4.   

(� ø B) ÷C 

5.   

(� ÷ B) ø C 

6.   

(� ÷ B) ø C 

7.   

(� øB) ÷ C 

8.   

(� ø B) ÷ C 

9.   

(� ÷ B) ø (� ÷ C)  

10.   

(� ø B) ÷ (A ø C) 

11.   

(� ÷ B) ø (� ÷ C) 

12.   

(� ÷ B) ø C 

13.   

(�  ÷B) ø C 

14.   

(� ÷ B) øC 

15.   

(� ø B) ÷ C 

16.   

(� ø B) ÷C 

17.   

(� ÷ B) ø C 

18.   

(� ÷ B) ø C 

19.   

(� øB) ÷ C 

20.   

(� ø B) ÷ C 

21.   

(� ÷ B) ø (� ÷ C)  

22.   

(� ÷ B) ø C 

23.   

(� ÷ B) ø C 

24.   

(� ø B) ÷ (A ø C) 

25.   

(� ÷ B) ø (� ÷ C) 
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3. �725AB=>, GB> 87 n CG5=8:>2 A?>@B>< C2;5:0NBAO a CG5=8:>2, ?@>3@0<<8@>20=85< b, 

<0B5<0B8:>9 c, A?>@B>< 8 ?@>3@0<<8@>20=85< d, A?>@B>< 8 <0B5<0B8:>9 e, 

?@>3@0<<8@>20=85< 8 <0B5<0B8:>9 f , A?>@B><, <0B5<0B8:>9 8 ?@>3@0<<8@>20=85< g 

CG5=8:>2. %:>;L:> CG5=8:>2 C2;5:05BAO B>;L:> ?@>3@0<<8@>20=85<? %:>;L:> 
CG5=8:>2 C2;5:05BAO B>;L:> <0B5<0B8:>9? %:>;L:> CG5=8:>2 =8G5< =5 C2;5:05BAO? 

 

�0@80=B n a b c d e f g 

1.  100 30 28 42 8 5 10 3 

2.  80 23 29 28 10 5 8 2 

3.  70 32 21 23 8 12 4 3 

4.  70 30 30 30 7 13 11 4 

5.  100 28 35 28 3 6 9 2 

6.  80 28 29 30 17 13 12 10 

7.  90 30 30 35 6 6 9 2 

8.  100 43 25 30 10 8 5 3 

9.  100 35 30 40 12 10 8 5 

10.  80 25 25 25 10 5 3 2 

11.  90 33 42 30 13 10 6 3 

12.  100 30 28 42 8 5 10 3 

13.  80 23 29 28 10 5 8 2 

14.  70 32 21 23 8 12 4 3 

15.  70 30 30 30 7 13 11 4 

16.  100 28 35 28 3 6 9 2 

17.  80 28 29 30 17 13 12 10 

18.  90 30 30 35 6 6 9 2 

19.  100 43 25 30 10 8 5 3 

20.  100 35 30 40 12 10 8 5 

21.  80 25 25 25 10 5 3 2 

22.  90 33 42 30 13 10 6 3 

23.  70 28 21 23 8 12 4 3 

24.  100 28 30 30 7 13 11 4 

25.  80 30 35 28 3 6 9 2 

 

"9@4 5.3 « 9L9A<9 69DBяFABEFAOI ;484K. �4IB:89A<9 K<E?B6OI I4D4>F9D<EF<> 
8<E>D9FAB= E?GK4=AB= 69?<K<AO».   

�J9ABKAB9 ;484A<9 

1) �BвFBD5A85 F5BD5F8G5E>8E BEABв (в CаDаE, в7а8@BCDBв5D>а)    

 +B> =07K20NB 25@>OB=>ABLN A>1KB8O �? (:;0AA8G5A:>5 >?@545;5=85 25@>OB=>AB8). 
�0:8<8 A2>9AB20<8 >1;0405B 25@>OB=>ABL? 

 +B> =07K20NB AC<<>9 A>1KB89 �8 �? �0: =09B8 25@>OB=>ABL AC<<K 42CE 
=5A>2<5AB=KE A>1KB89? A>2<5AB=KE A>1KB89? 

 �0:85 A>1KB8O =07K20NBAO =57028A8<K<8? 7028A8<K<8? �0: =09B8 25@>OB=>ABL 
?@>872545=8O 42CE =57028A8<KE A>1KB89? 

 +B> B0:>5 CA;>2=0O 25@>OB=>ABL? �0: 2KG8A;8BL 25@>OB=>ABL A>2<5AB=>3> 
?>O2;5=8O 42CE 7028A8<KE A>1KB89? 

 #> :0:>9 AE5<5 @5H0NBAO 7040G8 =0 ?>;=CN 25@>OB=>ABL? 
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 +B> B0:>5 A;CG09=0O 25;8G8=0? �0:0O A;CG09=0O 25;8G8=0 =07K205BAO 48A:@5B=>9, 
0 :0:0O –=5?@5@K2=>9? 

 +B> =07K20NB 70:>=>< @0A?@545;5=8O 48A:@5B=>9 A;CG09=>9 25;8G8=K (�%�)? 
 +B> B0:>5 @O4 @0A?@545;5=8O?  =>3>C3>;L=8: @0A?@545;5=8O? 
 �0:>2K >A=>2=K5 G8A;>2K5 E0@0:B5@8AB8:8 A;CG09=>9 25;8G8=K? 
 +B> =07K20NB <0B5<0B8G5A:8< >6840=85< �%�? 
 +B> =07K20NB 48A?5@A859 �%�? 
 �;O G53> 22>48BAO A@54=5:204@0B8G5A:>5 >B:;>=5=85 �%�? 

 

 2)  BF5ABGAB5 7а4аA85 

 1. � <03078=5 2KAB02;5=K 4;O ?@>4068 18 8745;89, A@548 :>B>@KE 6 8745;89 
=5:0G5AB25==K5. �0:>20 25@>OB=>ABL B>3>, GB> 27OBK5 A;CG09=K< >1@07>< 3 8745;8O 1C4CB 
=5:0G5AB25==K<8?  
 2. !0 A1>@>G=>5 ?@54?@8OB85 ?>ABC?8;8 >4=>B8?=K5 :><?;5:BCNI85 A B@5E 
702>4>2 2 :>;8G5AB25:     A ?5@2>3> 702>40,35 – A> 2B>@>3>, 30 – A B@5BL53>. �5@>OB=>ABL 
:0G5AB25==>3> 873>B>2;5=8O 8745;89 =0 ?5@2>< 702>45 @02=0 0,7; =0 2B>@>< -0,8; =0 
B@5BL5< -0,9. �0:>20 25@>OB=>ABL B>3>, GB> 27OB>5 A;CG09=K< >1@07>< 8745;85 1C45B 
:0G5AB25==K<? 
             3)  BF5ABGAB5 8A48в84Gа?ьAB5 7а4аA85  
                     ИA48в84Gа?ьAB5 7а4аA85 № 9    

"9>EF ;484A<я: 8=48284C0;L=0O @01>B0 A>AB>8B 87 3 7040=89 25 20@80=B>2  
1. � <03078=5 2KAB02;5=K 4;O ?@>4068 n 8745;89, A@548 :>B>@KE k 8745;89 
=5:0G5AB25==K5. �0:>20 25@>OB=>ABL B>3>, GB> 27OBK5 A;CG09=K< >1@07>< m 

8745;89 1C4CB =5:0G5AB25==K<8?  
�0@80=B n k m 20@80=B n k m 

1 20 6 2 14 24 8 2 

2 18 8 3 15 30 9 3 

3 16 6 2 16 15 5 2 

4 14 5 3 17 17 6 3 

5 12 4 3 18 18 8 4 

6 10 4 2 19 20 7 2 

7 18 6 3 20 22 6 3 

8 22 8 2 21 26 8 2 

9 24 10 3 22 28 7 3 

10 26 6 2 23 30 10 2 

11 30 8 3 24 26 6 2 

12 25 7 2 25 28 10 3 

13 23 6 3     

 

2. !0 A1>@>G=>5 ?@54?@8OB85 ?>ABC?8;8 >4=>B8?=K5 :><?;5:BCNI85 A B@5E 702>4>2 
2 :>;8G5AB25:     A ?5@2>3> 702>40,     A> 2B>@>3>,     A B@5BL53>. �5@>OB=>ABL 
:0G5AB25==>3> 873>B>2;5=8O 8745;89 =0 ?5@2>< 702>45      =0 2B>@><     , =0 B@5BL5<   . 

 �0:>20 25@>OB=>ABL B>3>, GB> 27OB>5 A;CG09=K< >1@07>< 8745;85 1C45B 
:0G5AB25==K<? 

�0@80=B                     �0@80
=B 

                  

1 25 0,9 35 0,8 40 0,7 14 30 0,9 20 0,7 50 0,7 

2 15 0,8 25 0,7 10 0,7 15 20 0,8 10 0,9 20 0,9 
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3 40 0,9 35 0,7 25 0,9 16 25 0,9 35 0,8 40 0,7 

4 25 0,7 10 0,9 15 0,8 17 15 0,8 25 0,7 20 0,9 

5 10 0,9 20 0,8 20 0,6 18 40 0,9 25 0,8 35 0,8 

6 40 0,8 30 0,8 30 0,9 19 14 0,8 26 0,6 20 0,7 

7 20 0,8 50 0,9 30 0,8 20 18 0,9 32 0,8 30 0,7 

8 35 0,7 35 0,8 30 0,9 21 30 0,9 20 0,7 10 0,8 

9 15 0,9 45 0,8 40 0,9 22 16 0,9 24 0,8 60 0,9 

10 40 0,8 15 0,7 45 0,8 23 30 0,9 10 0,7 10 0,7 

11 20 0,9 15 0,9 15 0,8 24 15 0,8 35 0,9 50 0,8 

12 14 0,8 26 0,9 10 0,8 25 40 0,8 20 0,8 40 0,9 

13 16 0,8 40 0,9 44 0,7        

 

3. �0=> @0A?@545;5=85 48A:@5B=>9 A;CG09=>9 25;8G8=K ). !09B8 <0B5<0B8G5A:>5 
>6840=85 8 A@54=55 :204@0B8G=>5 >B:;>=5=85. 

�0@80
=B 

           G8A;>2K5 
40==K5 

�0@80=B +8A;>2K5 40==K5 

1    -5      2       3       4  14      2        5         6          8    0,4    0,3    0,1    0,2    0,2     0,2      0,4       0,2 

2    0,2   0,5   0,6   0,8 15     4         6         8         12   0,1   0,5   0,2   0,2    0,3      0,1      0,3       0,3 

3    -6     -2      1        4 16     4         6         9        0,1   0,3   0,4     0,2    0,4      0,3      0,3 

4    0,2   0,5   0,6 17     4         6         8         9    0,5   0,4   0,1    0,3      0,1      0,1     0,5 

5    -8     -2      1      3 18     3         6         7         9    0,1   0,3   0,4   0,2    0,3      0,2      0,1      0,4 

6    -2     1        3       5     19     5        10       12       14    0,1  0,3   0,4     0,2    0,4     0,2      0,1      0,3 

7    -3      2      3       5 20     6         8        14    0,3   0,4   0,1     0,2    0,2      0,4     0,4 

8    2       3       10 21     1         3          4        5    0,1   0,4    0,5    0,4      0,3      0,1      0,2 

9    -4     -1      2      3 22     4         5          7        8    0,3   0,1   0,4   0,2    0,1      0,5       0,2     0,2 

10    -3     2      3     5 23     2         4          5        6    0,3  0,4  0,1   0,2    0,3      0,1      0,4      0,2 

11    -6      -2       2       3 24     2         4          8    0,2    0,4    0,1    0,3    0,1      0,4       0,5 

12     2         5         6 25    -3        -1         3         5    0,5     0,1      0,4    0,4      0,3       0,1      0,2 

13    -5       -3       1      3 26        0,2     0,1    0,1   0,6     

 

"9@4 6.1 «�4F9@4F<K9E>B9 @B89?<DB64A<9. �CF<@<;4J<я HGA>J<< B8AB= 
C9D9@9AAB=» 

1) �BвFBD5A85 F5BD5F8G5E>8E BEABв (в CаDаE, в7а8@BCDBв5D>а)   
 +B> =07K20NB ?@>872>4=>9 DC=:F88    ( )  2 40==>9 B>G:5  ? 
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 � G5< 70:;NG05BAO ?@87=0: 2>7@0AB0=8O 8 C1K20=8O DC=:F88? ?@87=0: ACI5AB2>20=8O 
M:AB@5<C<0? 

 �0: A ?><>ILN ?5@2>9 ?@>872>4=>9 8AA;54>20BL DC=:F8N =0 <>=>B>==>ABL 8 
M:AB@5<C<K? 

 � G5< @07;8G85 <564C =0E>645=85< <0:A8<C<0 8 <8=8<C<0 DC=:F88 8 =0E>645=85< 
55 =081>;LH53> 8 =08<5=LH53> 7=0G5=89? 

 �0: =09B8 =081>;LH55 8 =08<5=LH55 7=0G5=8O DC=:F88 =0 40==>< >B@57:5?  
 � G5< A>AB>8B 0;3>@8B< @5H5=8O 7040G8 =0 >?B8<870F8N A ?><>ILN ?@>872>4=>9? 

 

2) �F5ABGAB5 7а4аA85 (E4@BEFBяF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EG9F4 E 
E4@BCDB69D>B= CB QF4?BAG D9H9A<я)      

$5H8BL 7040GC: �>4:0 =0E>48BAO =0 >75@5 =0 @0AAB>O=88 3 :< >B 1;8609H59 B>G:8 � 
15@530. #0AA068@ ;>4:8 65;05B 4>AB83=CBL A5;0 �, =0E>4OI53>AO =0 15@53C =0 @0AAB>O=88 
5 :< >B � (CG0AB>: �� 15@530 AG8B05BAO ?@O<>;8=59=K<). �>4:0 42865BAO A> A:>@>ABLN 4 
:</G, 0 ?0AA068@, 2K94O 87 ;>4:8, <>65B 2 G0A ?@>9B8 5 :<. � :0:><C ?C=:BC 15@530 
4>;6=0 ?@8AB0BL ;>4:0, GB>1K ?0AA068@ 4>AB83 A5;0 2 :@0BG09H55 2@5<O? 
 
  

"9@4 6.2 «�D4H<K9E><= @9FB8 D9L9A<я ;484K ?<A9=AB7B CDB7D4@@<DB64A<я E 
86G@я C9D9@9AAO@<».   

1) �D<7BFB6<FP EBB5M9A<9 CB F9@9 «�@0D8G5A:89 <5B>4 @5H5=8O 7040G ;8=59=>3> 
?@>3@0<<8@>20=8O A 42C<O ?5@5<5==K<8». 

2)  �J9ABKAB9 ;484A<9 (A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 A 
A0<>?@>25@:>9 ?> MB0;>=C @5H5=8O). 

 %>AB028BL >?B8<0;L=K9 ?;0= 4>AB865=8O <0:A8<0;L=>9 ?@81K;8 >B @50;870F88 
8745;89 284>2 � 8 �. �0==K5 ?@>872>4AB20 ?@82545=K 2 B01;8F5: 

№ 
?/? �84 AK@LO �0?@>A AK@LO, 

:3 
!>@<0 AK@LO =0 1 548=8FC, :3 
�745;85 � �745;85 � 

1 S1 12 6 9 

2 S2 8 3 2 

3 S3 10 1 5 

#@81K;L >B @50;870F88 >4=>3> 8745;8O, 4.5. 18 24 

 

 

6.$BA8 BJ9ABKAOI @4F9D<4?B6 8?я CDB@9:GFBKAB= 4FF9EF4J<<. 

3.1 !07=0G5=85: ("% ?@54=07=0G5= 4;O :>=B@>;O 8 >F5=:8 ?@><56CB>G=KE @57C;LB0B>2       
>A2>5=8O CG51=>9   48AF8?;8=K �!.01  0B5<0B8:0. 

(>@<0 ?@><56CB>G=>9 0BB5AB0F88: 48DD5@5=F8@>20==K9 70G5B. 

3.2 #@><56CB>G=0O 0BB5AB0F8O 2 D>@<5 B5AB8@>20=8O. 
�>;8G5AB2> 20@80=B>2 4;O >1CG0NI8EAO – 4. 

�>;8G5AB2> 7040=89 – 15. 

�@5<O 2K?>;=5=8O – 50-60 <8=CB. 
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'A;>28O 2K?>;=5=8O: :018=5B, 7040=8O 2 2845 B5AB>2>9 ?@>3@0<<K. 

�=AB@C:F8O ?> 2K?>;=5=8N B5AB>2>9 ?@>3@0<<K: 

�0< =5>1E>48<> 2K?>;=8BL >48= 20@80=B B5AB>2KE 7040=89, A>AB>OI89 87 15 2>?@>A>2. 
�040=8O =5>1E>48<> 2K?>;=OBL 2 7040==>9 ?>A;54>20B5;L=>AB8, =5 701C4LB5 C:070BL 
=><5@ 7040=8O. �=8<0B5;L=> ?@>G8B09B5 B5AB>2>5 7040=85 8 2K15@8B5 >48= ?@028;L=K9 
>B25B. �0 :064K9 ?@028;L=K9 >B25B 2 B5AB5 2K ?>;CG05B5 1 10;;.  0:A8<0;L=>5 
:>;8G5AB2> 10;;>2 – 15. 

 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O – 60 <8=. 

�@8B5@88 >F5=:8 2K?>;=5=8O B5AB>2KE 7040=89 

�>;-2> 10;;>2 ?> B5ABC "F5=:0 

14-15 «5» 

10-13 «4» 

8-9 «3» 

<5=55 8 «2» 

 

&5AB (?@8<5@): 

1.+B>1K @0A:@KBL =5>?@545;5==>ABL   , =04>& 

1. $0745;8BL G8A;8B5;L 8 7=0<5=0B5;L 4@>18 =0 =082KAHCN AB5?5=L E 

2. $5H8BL A>>B25BAB2CNI55 C@02=5=85 

3.$07;>68BL =0 <=>68B5;8 G8A;8B5;L 8 7=0<5=0B5;L 4@>18. 

2.� @57C;LB0B5 2KG8A;5=8O ?@545;0                 ?>;CG8BAO: 

1. 0             2.                       3.  6           4. 
           5. 

     
3. #@>872>4=0O DC=:F88 C = sin x @02=0: 

1. cos x               2. –sinx                 3. 
                4.                     5. sin x 

4. (878G5A:89 A<KA; ?5@2>9 ?@>872>4=>9: 
1.  A:>@>ABL   2 A8;0   3  CA:>@5=85 

5. !09B8 C3;>2>9 :>MDD8F85=B :0A0B5;L=>9 : 3@0D8:C DC=:F88:  

2 B>G:5  

1.  1           2.  -1          3. 2 



  

38 

 

6.�KG8A;8BL:  + (       √                 )   

1.  -6x - 
   √                  2.  4        √                    

3. 4        √                      

7."?@545;5==K9 8=B53@0; – MB>& 

1. !0945==0O ?5@2>>1@07=0O     2. #@>872>4=0O DC=:F88, 2KG8A;5==0O 2 40==>9 B>G:5.  

3. #@545; DC=:F88                     4.#@8@0I5=85 ?5@2>>1@07=>9 

8. �>?>;=8B5 ?@54;>65=85: 

 0B@8F0, =07K205BAO &, 5A;8 C =55 :>;8G5AB2> AB@>: @02=> G8A;C AB>;1F>2. 
 

9. %C<<0 <0B@8F  (            )  8  (             ), @02=0 
  )(         );  2) (          );  3) (           );  4) (         ). 

10. #@>872545=85 42CE <0B@8F (     )   (        ), @02=> 
  ) (        );  2) (     ); 3) (       ); 4) (        ). 
 

11. "?@545;8B5;L B@5BL53> ?>@O4:0  |             |,  @025= 
  

12. !07>28B5 284 >?5@0F88 =04 <=>65AB20<8 �   �: 

1. "1J548=5=85       2.#5@5A5G5=85 

3. $07=>ABL                4.%8<<5B@8G=0O @07=>ABL 

 13. �><?;5:A=K5 G8A;0 =07K20NBAO @02=K<8, 5A;8 @02=K 8E 
 

        1) <=8<K5 G0AB8; 2) 459AB28B5;L=K5 G0AB8;  
        3) 459AB28B5;L=K5 8 <=8<K5 G0AB8; 4) 4@C3>9 >B25B. 
14.'AB0=>28B5 ?>A;54>20B5;L=>ABL MB0?>2 ?>;CG5=8O ?>:070B5;L=>9 D>@<K :><?;5:A=>3> G8A;0 
87 0;351@08G5A:>9: 
 

1. !09B8 2 MB>9 G5B25@B8 C3>;   ,  @5H82 C@02=5=8O          8        . 
2. !09B8 <>4C;L :><?;5:A=>3> G8A;0        ?> D>@<C;5 
   √     ; 

3. "?@545;8BL, 2 :0:>9 G5B25@B8 =0E>48BAO B>G:0         
4. �0?8A0BL G8A;> 2 ?>:070B5;L=>9 D>@<5, 8A?>;L7CO D>@<C;C 
         

1. � :>@78=5 20 H0@>2: 5 A8=8E, 4 :@0A=KE, >AB0;L=K5 G5@=K5. �K18@0NB =0C40GC 
>48= H0@. "?@545;8BL, A :0:>9 25@>OB=>ABLN >= 1C45B F25B=K<. 
0)          1)         2)     
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2. %>1KB85 А A>AB>8B 2 B><, GB> AB0=>: 2 B5G5=85 G0A0 ?>B@51C5B 2=8<0=8O @01>G53>. 
�5@>OB=>ABL MB>3> A>1KB8O A>AB02;O5B 0,7. "?@545;8BL, A :0:>9 25@>OB=>ABLN 
AB0=>: =5 ?>B@51C5B 2=8<0=8O. 
0)0,7   1)0,5     2)0,3 

3. � >4=>9 :>@78=5 =0E>4OBAO 4 15;KE 8 8 G5@=KE H0@>2, 2 4@C3>9 – 3 15;KE 8 9 
G5@=KE. �7 :064>9 :>@78=K 2K=C;8 ?> H0@C. !09B8 25@>OB=>ABL B>3>, GB> >10 
H0@0 >:06CBAO 15;K<8. 

15. �KG8A;8B5  :           

 

1) -16;  

2)  17;     

3) -17;     

4)  16. 

 

 

#���& #$�#"����&��/ 

�>;8G5AB2> 20@80=B>2 B5AB>2KE 7040=89 4;O >1CG0NI8EAO – 4 (>48= 20@80=B 
?@54CA<0B@8205B 15 2>?@>A>2):   

 �@5<O 2K?>;=5=8O – 50-60 <8=CB. 

'A;>28O 2K?>;=5=8O: :018=5B, 7040=8O 2 2845 B5AB>2>9 ?@>3@0<<K. 

�=AB@C:F8O ?> 2K?>;=5=8N B5AB>2>9 ?@>3@0<<K: 

�0< =5>1E>48<> 2K?>;=8BL >48= 20@80=B B5AB>2KE 7040=89, A>AB>OI89 87 15 2>?@>A>2. 
�040=8O =5>1E>48<> 2K?>;=OBL 2 7040==>9 ?>A;54>20B5;L=>AB8, =5 701C4LB5 C:070BL 
=><5@ 7040=8O. �=8<0B5;L=> ?@>G8B09B5 B5AB>2>5 7040=85 8 2K15@8B5 >48= ?@028;L=K9 
>B25B. �0 :064K9 ?@028;L=K9 >B25B 2 B5AB5 2K ?>;CG05B5 1 10;;.  0:A8<0;L=>5 
:>;8G5AB2> 10;;>2 – 15. 

 0:A8<0;L=>5 2@5<O 2K?>;=5=8O 7040=8O – 60 <8=. 

�@8B5@88 >F5=:8 2K?>;=5=8O B5AB>2KE 7040=89  

�>;-2> 10;;>2 ?> B5ABC "F5=:0 

14-15 «5» 

10-13 «4» 

8-9 «3» 

<5=55 8 «2» 
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1 64D<4AF. 

1.#@545; DC=:F88 – MB>& 

1.+8A;>                 2.#5@5<5==0O 25;8G8=0 E               3.   

2.� @57C;LB0B5 2KG8A;5=8O ?@545;0                        ?>;CG8BAO: 

1. 0             2.                       3.  6           4. 
           5. 

     
3. #@>872>4=0O DC=:F88 C = tgx @02=0: 

1. cos x               2. –sinx                 3. 
                4.                     5. sin x 

4. (878G5A:89 A<KA; ?5@2>9 ?@>872>4=>9: 
1.  A:>@>ABL   2  A8;0   3  CA:>@5=85 

 

5.!0948B5 B0=35=A C3;0 =0:;>=0 :0A0B5;L=>9, ?@>2545==>9 : 3@0D8:C DC=:F88 

 C= - 0,5 E2
 2 B>G:5 )> = -3 

1.  0      2.  -3         3. -4,5     4. 3 

6.�KG8A;8BL:  + (        √              )   

1. x
2
 – x3

 + 
   √       | |                 2. x

2
 – x3

 + 
   √       | |         +C 

 

3. 2 – 6x - 
  √               

7. #;>I04L  :@82>;8=59=>9 B@0?5F88 <>6=> =09B8 A ?><>ILN& 

 

1. #@>872>4=>9        2. !5>?@545;5==>3> 8=B53@0;0 
3. #@545;0 DC=:F88   4. "?@545;5==>3> 8=B53@0;0 

 

8. �>?>;=8B5 ?@54;>65=85: 

 0B@8F0, =07K205BAO &, 5A;8 C =55 :>;8G5AB2> AB@>: @02=> G8A;C AB>;1F>2. 
 

 9. %C<<0 <0B@8F  (            )  8 (             ), @02=0 
 

1) (         );  2) (         ); 3) (             );   4) (         ). 

 

10. #@>872545=85 42CE <0B@8F (      )   (     ), @02=> 
 

1) (      );  2) (       ); 3) (       ); 4) (        ). 
11. "?@545;8B5;L B@5BL53> ?>@O4:0  |              |,  @025= 
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1) 11;   2) -11;   3)  -13;   4)  -12. 

12. !07>28B5 284 >?5@0F88 =04 <=>65AB20<8 � \ �: 

1. "1J548=5=85       2.#5@5A5G5=85 

3. $07=>ABL             4.%8<<5B@8G=0O @07=>ABL 

 

13. �><?;5:A=K5 G8A;0 =07K20NBAO @02=K<8, 5A;8 @02=K 8E 
 

        1) <=8<K5 G0AB8; 2) 459AB28B5;L=K5 G0AB8;  
        3) 459AB28B5;L=K5 8 <=8<K5 G0AB8; 4) 4@C3>9 >B25B. 
 

 

14. 'AB0=>28B5 ?>A;54>20B5;L=>ABL MB0?>2 ?>;CG5=8O B@83>=><5B@8G5A:>9 D>@<K 
:><?;5:A=>3> G8A;0 87 0;351@08G5A:>9: 
 

1. "?@545;8BL, 2 :0:>9 G5B25@B8 =0E>48BAO B>G:0         
2. �0?8A0BL G8A;> 2 B@83>=><5B@8G5A:>9 D>@<5, 8A?>;L7CO D>@<C;C:    (          ). 
3. !09B8 <>4C;L :><?;5:A=>3> G8A;0        ?> D>@<C;5 
 

   √     ; 

4. !09B8 2 MB>9 G5B25@B8 C3>;  , @5H82 C@02=5=8O          8        .  
15. %>1KB85 � A>AB>8B 2 B><, GB> AB0=>: 2 B5G5=85 G0A0 ?>B@51C5B 2=8<0=8O @01>G53>. 
�5@>OB=>ABL MB>3> A>1KB8O A>AB02;O5B 0,7. "?@545;8BL, A :0:>9 25@>OB=>ABLN AB0=>: =5 
?>B@51C5B 2=8<0=8O. 
1)0,7   2)0,5     3)0,3   4) 0,2 

2 64D<4AF 

 

1) +B>1K 2KG8A;8BL ?@545; DC=:F88, =5>1E>48<> & 

1.$5H8BL A>>B25BAB2CNI55 C@02=5=85 

2.#>4AB028BL 2<5AB> E ?@545;L=>5 7=0G5=85 8 2K?>;=8BL 459AB28O 

3. $0745;8BL G8A;8B5;L 8 7=0<5=0B5;L 4@>18 =0 =082KAHCN AB5?5=L E 

2)  � @57C;LB0B5 2KG8A;5=8O ?@545;0               ?>;CG8BAO: 

1. 0             2.                       3.  6           4. 
           5. 

     
3). #@>872>4=0O DC=:F88 C = sin x @02=0: 

1. cos x               2. –sinx                 3. 
                4.                     5. sin x 

4). �A;8 ?5@20O ?@>872>4=0O 2 >:@5AB=>AB8 B>G:8 <5=O5B 7=0: A "+" =0 "-", B> 40==0O B>G:0 
O2;O5BAO B>G:>9 :  

1.  <8=8<C<0           2.   0:A8<C<0   3.  M:AB@5<C<0 2 MB>9 B>G:5 =5B 
5). �2865=85 B>G:8 7040=> C@02=5=85< S = 3 t 2 - 2 t + 5 . !09B8 A:>@>ABL 42865=8O B>G:8, 
5A;8 t =5 
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1. 30            2.  25            3. 28 

 

6)  �KG8A;8BL: + (       √               )    

1. 2x -2x
3
 + 
  √     + 5  | | +3x

2
   2. -12x + 

   √    - 
    + 

    +12 

3. 2x -2x
3
 + 
  √     + 5  | | +3x

2
 +C 

 

7) "?@545;5==K9 8=B53@0; – MB>& 

1. !0945==0O ?5@2>>1@07=0O     2. #@>872>4=0O DC=:F88, 2KG8A;5==0O 2 40==>9 B>G:5.  

3. #@545; DC=:F88                     4.#@8@0I5=85 ?5@2>>1@07=>9 

 

8). �>?>;=8B5 ?@54;>65=85: 
 0B@8F0 =07K205BAO &, 5A;8 2A5 M;5<5=BK <0B@8FK >B=>A8B5;L=> 3;02=>9 4803>=0;8 
2KH5 (8;8 =865), @02=K 0. 
 

 9). %C<<0 <0B@8F  (            )  8  (             ), @02=0 
  ) (         );  2) (          );  3) (           );  4) (         ). 

 

10).  #@>872545=85 42CE <0B@8F (     )   (      ), @02=> 
  ) (      );  2) (        ); 3) (       ); 4) (         ). 

 

11). "?@545;8B5;L B@5BL53> ?>@O4:0 |             |, @025= 

 

 1) 8;   2) -11;   3)  13;   4)  -8. 

   

12). !07>28B5 284 >?5@0F88 =04 <=>65AB20<8 � ∩ �: 

1. "1J548=5=85         2.#5@5A5G5=85 

3. $07=>ABL               4.%8<<5B@8G=0O @07=>ABL 

13). �K?>;=8B5 459AB285:      ; 
  1) 14;   2) -14;   3)    ;   4) -   . 
 

14)  'AB0=>28B5 ?>A;54>20B5;L=>ABL MB0?>2 ?>;CG5=8O ?>:070B5;L=>9 D>@<K 
:><?;5:A=>3> G8A;0 87 0;351@08G5A:>9: 
 



  

43 

 

1. !09B8 2 MB>9 G5B25@B8 C3>;   ,  @5H82 C@02=5=8O          8        . 
2. !09B8 <>4C;L :><?;5:A=>3> G8A;0        ?> D>@<C;5 
   √     ; 

3. "?@545;8BL, 2 :0:>9 G5B25@B8 =0E>48BAO B>G:0         
4. �0?8A0BL G8A;> 2 ?>:070B5;L=>9 D>@<5, 8A?>;L7CO D>@<C;C 
         
 

15)  � >4=>9 :>@78=5 =0E>4OBAO 4 15;KE 8 8 G5@=KE H0@>2, 2 4@C3>9 – 3 15;KE 8 9 G5@=KE. �7 
:064>9 :>@78=K 2K=C;8 ?> H0@C. !09B8 25@>OB=>ABL B>3>, GB> >10 H0@0 >:06CBAO 15;K<8.   
 

1) 
       2)

         3)
      4)           

 

 

3 64D<4AF 

 

1) +B>1K @0A:@KBL =5>?@545;5==>ABL   , =04> 
1. $0745;8BL G8A;8B5;L 8 7=0<5=0B5;L 4@>18 =0 =082KAHCN AB5?5=L E 

2. $07;>68BL =0 <=>68B5;8 G8A;8B5;L 8 7=0<5=0B5;L 4@>18 

3. $5H8BL A>>B25BAB2CNI55 C@02=5=85 

2)  @57C;LB0B5 2KG8A;5=8O ?@545;0                 ?>;CG8BAO: 

1. 0             2.                       3.  6           4. 
           5. 

     
3). #@>872>4=0O DC=:F88 C = cos x @02=0: 

1. cos x               2. –sinx                 3. 
                4.                     5. sin x 

4). �5><5B@8G5A:89 A<KA; ?5@2>9 ?@>872>4=>9: 

1. A:>@>ABL   2. '3;>2>9 :>MDD8F85=B :0A0B5;L=>9   3. 1:AB@5<C< 

5). �0:>= 42865=8O B>G:8 S = 3 t2 - 6 !09B8 A:>@>ABL 42865=8O B>G:8 5A;8 t = 3 
1.  18                 2. 12                       3.  24 

 

6) �KG8A;8BL: + (       √                 )   

1.  -6x - 
   √                  2.  4        √                    

3. 4        √                      

7) �@82>;8=59=0O B@0?5F8O – MB>& 

1.+5BK@5EC3>;L=8:, C :>B>@>3> ?@>B82>?>;>6=K5 AB>@>=K ?0@0;;5;L=K. 
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2. +0ABL :>>@48=0B=>9 ?;>A:>AB8, >3@0=8G5==0O A=87C 3@0D8:>< =5?@5@K2=>9 DC=:F88, 
A25@EC – >B@57:>< >A8 "), ?> 1>:0< -  ?0@0;;5;L=K<8 ?@O<K<8. 

3.+5BK@5EC3>;L=8:, C :>B>@>3> 425 AB>@>=K ?0@0;;5;L=K, 0 425 4@C385 =5 ?0@0;;5;L=K. 

4.+0ABL :>>@48=0B=>9 ?;>A:>AB8, >3@0=8G5==0O A25@EC 3@0D8:>< =5?@5@K2=>9 DC=:F88, 
A=87C – >B@57:>< >A8 "), ?> 1>:0< -  ?0@0;;5;L=K<8 ?@O<K<8. 

8)  �7 ?@54AB02;5==KE <0B@8F C:070BL 548=8G=CN. 
 

1) (    );  2) (         );  3)(         );  4) (         )  
 

 

9). %C<<0 <0B@8F  (            )  8 (              ), @02=0 
  ) (          );  2) (          ); 3) (             );   4) (            ). 

 

10). #@>872545=85 42CE <0B@8F (      )   (      ), @02=> 
  ) (      );   

 2) (     ); 
 3) (       );  
 4) (        ). 
 

11). "?@545;8B5;L B@5BL53> ?>@O4:0  |           |,  @025= 

 

1) 36;    

2) -11;    

3)  -13;    

4)  -12. 

 

12). !07>28B5 284 >?5@0F88 =04 <=>65AB20<8 �   �: 

1. "1J548=5=85    2.#5@5A5G5=85 

3. $07=>ABL             4.%8<<5B@8G=0O @07=>ABL 

13. �>?>;=8B5 ?@54;>65=85: 
�20 :><?;5:A=KE G8A;0                            =07K20NBAO & , 5A;8          8       . 
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14). $5H8B5 C@02=5=85   - 6x +13 = 0. 

      

  1)                     )                      )                       )                         
 

 

 15). � :=835 400 AB@0=8F, 87 =8E =0 48 5ABL :0@B8=:8. ,:>;L=8: >B:@K205B :=83C =0 
=0C40GC 2K1@0==>9 AB@0=8F5. �0:>20 25@>OB=>ABL B>3>, GB> =0 >B:@KB>9 AB@0=8F5 =5 
1C45B :0@B8=:8? 

 

      1) 0, 8;    

      2) 0, 08;     

      3) 0, 88;    

      4) 0,82. 

 

4 64D<4AF 

  

1) +B>1K @0A:@KBL =5>?@545;5==>ABL    , =04>& 

1. $0745;8BL G8A;8B5;L 8 7=0<5=0B5;L 4@>18 =0 =082KAHCN AB5?5=L E 

2. $5H8BL A>>B25BAB2CNI55 C@02=5=85 

3.$07;>68BL =0 <=>68B5;8 G8A;8B5;L 8 7=0<5=0B5;L 4@>18. 

2) � @57C;LB0B5 2KG8A;5=8O ?@545;0        (    )   ?>;CG8BAO: 
1. 0             2.                       3.  6           4. 

           5. 
     

3) #@>872>4=0O DC=:F88 C = ctg x @02=0: 

1. cos x               2. –sinx                 3. 
                4.                     5. sin x 

4)  �A;8 ?@>872>4=0O I ?>@O4:0 2 >:@5AB=>AB8 B>G:8 <5=O5B 7=0: A "-" =0 "+", B> 40==0O 
B>G:0 O2;O5BAO B>G:>9: 

1. ) min               2. )  max                 3.  M:AB@5<C<>2 =5B 

5)  !09B8 C3;>2>9 :>MDD8F85=B :0A0B5;L=>9 : 3@0D8:C DC=:F88:  

2 B>G:5  

1.  1           2.  -1          3. 2 

 6) �KG8A;8BL:  + (     √                    )    

   1.    + 
  √                                  2.    + 

  √                              

3. 12       √                
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7) �;O 2KG8A;5=8O >?@545;5==>3> 8=B53@0;0 2>A?>;L7C5<AO D>@<C;>9: 

1.    +  ( )    ( ) |     = F(a) – F(b)    2. +  ( )    ( ) |     = F(a) + F(b) 

3.  +  ( )    ( ) |     = F(b) + F(a)       4. +  ( )    ( ) |     = F(b) – F(a) 

8)  �7 ?@54AB02;5==KE <0B@8F C:070BL <0B@8FC-AB@>:C. 
 

  1) (    );   2) (    );  3) (    )    4) (     ). 

 

9)  �KG8A;8B5: A + 3B – C, 5A;8 � = (     ),  � = (      ),  % = (        )  
 

       1)  (          );   2)  (      );    3)  (       );   4)  (         ). 
 

 

10) #@>872545=85 42CE <0B@8F (     )   (        ), @02=> 
  ) (        );  2) (     ); 3) (       ); 4) (        ). 
 

11)  "?@545;8B5;L B@5BL53> ?>@O4:0  |             |,  @025= 

 

1) 36;   2)  8;   3)  -13;   4)  -12. 

  

12)  !07>28B5 284 >?5@0F88 =04 <=>65AB20<8 � ÷ �: 

1. "1J548=5=85        2.#5@5A5G5=85 

3. $07=>ABL               4.%8<<5B@8G=0O @07=>ABL 

  

13)   �>?>;=8B5 ?@54;>65=85: 
     �><?;5:A=>5 G8A;>       =07K205BAO :><?;5:A=> &  A   G8A;><       . 
 

14)  $5H8B5 C@02=5=85   + 4x + 53 = 0. 

 

      1)                     )                        )                         )                         
 

15)  � :;0AA5 20 G5;>25:, 87 =8E B@8 %25BK 8 ?OBL �8<. �8@5:B>@ 2K720; =0C304 >4=>3> 87 
CG5=8:>2. �0:>20 25@>OB=>ABL, GB> 2K720==>3> CG5=8:0 7>2CB %25B0 8;8 �8<0? 
        1) 0, 04;   2) 0,4;   3) 0,25;   4) 0,15. 

 

КD<F9D<< 6OEF46?9A<я BJ9AB> ;4 F9EF: 
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"F5=:0 «5» - 14-15 ?@028;L=KE >B25B>2, 

 «4» - 10-13 ?@028;L=KE >B25B>2  

«3» - 8-9 ?@028;L=KE >B25B>2  

«2» - <5=55 8 ?@028;L=KE >B25B>2. 

 

�4D<4AF/6BCDBE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 1 3 3 1 4 2 4 :204@0B=>9 1 2 3 3 3 3142 3 

2 2 3 1 2 3 3 4 B@5C3>;L=>9 3 2 4 2 2 2314 1 

3 1 2 2 2 1 3 4 3 4 2 1 1 @02=K<8 2 3 

4 3 3 4 1 2  

1 

4 3 4 1 2 4 A>?@O65==K<8 4 2 

 

 

  

3.2. #5@5G5=L CG51=KE 8740=89, 8=B5@=5B - @5AC@A>2, 4>?>;=8B5;L=>9 ;8B5@0BC@K: 

"A=>2=0O ;8B5@0BC@0: 

1.�8A8G:8= �. &.  0B5<0B8:0 2 7040G0E A @5H5=8O<8: CG51=>5 ?>A>185 / � &.  �8A8G:8=, 
�. �. %>;>259G8:. 7-5 874., AB5@. – %0=:B – #5B5@1C@3: �0=L, 2020.-464 A.: 8;. – ('G51=8:8 
4;O 2C7>2. %?5F80;L=0O ;8B5@0BC@0). – &5:AB: =5?>A@54AB25==K9.  ISBN 978-5-8114-4906-4 

�>?>;=8B5;L=0O ;8B5@0BC@0: 

1. �040O= �. �.  0B5<0B8:0: 'G51=8: / �.�. �040O=. - 3-e 874. -  .: (>@C<: !�* �!($�-

 , 2019. - 544 A.  1�% znanium.com �>3>2>@ №4971M1A >B 11.01.20213. 

 

 

 

 

 


