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1.  B5>@8O   

2. C?@06=5=8O   

3. B8?. @0AG5B   

8B>3    

 

#@0:B8G5A:0O @01>B0 №4 #>AB@>5=85 3@0D8:>2 DC=:F89 ?> 8AA;54>20=8N 

*5;L @01>BK: D>@<8@>20BL C<5=85 8AA;54>20BL DC=:F88 ?>A@54AB2>< ?@>872>4=>9 8 
2K?>;=OBL ?>AB@>5=85 3@0D8:>2. 
           )>4 @01>BK:   
1)  #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0) 

 �0: =09B8 0A8<?B>BK 3@0D8:0 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?  

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

 � G5< 70:;NG05BAO ?@87=0: 2K?C:;>AB8? �>3=CB>AB8 DC=:F88? ?@87=0: 
ACI5AB2>20=8O ?5@53810? 

 �0: A ?><>ILN 2B>@>9 ?@>872>4=>9 8AA;54>20BL DC=:F8N =0 2K?C:;>ABL – 
2>3=CB>ABL 8 B>G:8 ?5@53810? 

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

 �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?  
2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<) 
            �AA;54>20BL DC=:F8N =0 M:AB@5<C<, =09B8 B>G:8 ?5@53810, 0A8<?B>BK 8 ?>AB@>8BL   
3@0D8: DC=:F88 y = f(x), 5A;8: 
  0)    1)  

3) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (2708<>?@>25@:0 ?> MB0;>=C @5H5=8O).  
              �AA;54>20BL DC=:F8N =0 M:AB@5<C<, =09B8 B>G:8 ?5@53810, 0A8<?B>BK 8 
?>AB@>8BL 3@0D8: DC=:F88 y = f(x), 5A;8: 
  0)    1)   

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
      1.�028A8<>ABL ?CB8 >B 2@5<5=8 ?@8 ?@O<>;8=59=>< 42865=88 7040=0 C@02=5=85<                                

ø ù 34
2

1 ý ttx ø ù 3

2 ttx ý

;43
23 ý xxy ;
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ý
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x
xf

;
3
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3

1 23 ý xxxy ;
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1
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        !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. 

�0@80=B         

1 -1 9 0 2 

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

�0@80=B             

1 1 -9 15 -16 0 6 

2 1 3 -45 8 -6 5 

 

3) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (2708<>?@>25@:0 ?> MB0;>=C @5H5=8O). 
     1.  �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. 

�0@80=B         

2     
4 15 6 

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

      

�0@80=B             

2 1 3 -45 8 -6 5 

 

4.�B>38 70=OB8O 
№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. C?@06=5=8O   

3. B8?. @0AG5B   

8B>3    

 

#@0:B8G5A:0O @01>B0 № 5. $5H5=85 ?@8:;04=KE 7040G A ?><>ILN ?@>872>4=>9. 
 *5;L 70=OB8O: D>@<8@>20BL C<5=85 @5H0BL ?@8:;04=K5 7040G8 A ?><>ILN 
?@>872>4=>9  
)>4 @01>BK: 
1)  #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0)  

 � G5< A>AB>8B 35><5B@8G5A:89 A<KA; ?@>872>4=>9? 
 � G5< A>AB>8B D878G5A:89 A<KA; ?@>872>4=>9? 
 �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?  
2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
1.  �028A8<>ABL ?CB8 >B 2@5<5=8 ?@8 ?@O<>;8=59=>< 42865=88 7040=0 C@02=5=85<                    
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  !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. 
 

�0@80=B         

1 -1 9 0 2 

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

      

�0@80=B             

1 1 -9 15 -16 0 6 

2 1 3 -45 8 -6 5 

 

3) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0. 
1. �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. 
 

�0@80=B         �0@80=B         

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      

 

 

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

�0@80=B             
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1, 25 -1 9 48 5 -3 10 

2, 24 1 -18 105 -35 4 8 

3, 23 -1 -3 -45 6 -6 4 

4, 22 1 -12 36 -5 1 7 

5, 21 1 9 24 1 -5 -1 

6, 20 1 9 15 0 -6 0 

7, 19 -1 6 8 -1 -4 -2 

8, 18 1 3 -45 0 -6 4 

9, 17 -1 10 45 -2 -3 -2 

10, 16 1 7 -15 -1 -5 2 

11, 15 1 -6 9 -10 0 3 

12, 14 -1 -15 63 1 2 4 

 

 

4) �B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. B8?. @0AG5B   

8B>3    

 

#@0:B8G5A:0O @01>B0  № 8. �KG8A;5=85 =5>?@545;5==KE 8=B53@0;>2 <5B>4>< 70<5=K 
?5@5<5==>9 8 ?> G0ABO< 

 

 *5;L @01>BK: D>@<8@>20BL C<5=85 2KG8A;OBL =5>?@545;5==K9 8=B53@0;. 
                  

                 )>4 @01>BK:   
1)  #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0) 

 +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?  
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 � 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@). 

 � G5< A>AB>8B <5B>4 8=B53@8@>20=8O ?> G0ABO< ?@8 =0E>645=88 =5>?@545;5==>3> 
8=B53@0;0? (?@8<5@). 

 

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
       !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 2 7 3 3 9 6 

 

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

4 4 5 5 3 6 6 3 7 

 

4) �B>38 70=OB8O 
№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. C?@06=5=8O   

3. B8?. @0AG5B   

8B>3    

 

#@0:B8G5A:0O @01>B0  № 9. #@8<5=5=85 >?@545;5==>3> 8=B53@0;0 4;O 2KG8A;5=8O 
?;>I0459 ?;>A:8E D83C@ 8 >1J5<>2 B5; 2@0I5=8O 

*5;L @01>BK: D>@<8@>20BL C<5=85 2KG8A;OBL >?@545;5==K9 8=B53@0;. 
                        )>4 @01>BK:   
1)  #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0) 

 +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? 
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 % ?><>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:>2K >A=>2=K5 <5B>4K 2KG8A;5=8O >?@545;5==>3> 8=B53@0;0? 
 �0: >ACI5AB2;O5BAO 70<5=0 ?5@5<5==>9 2 >?@545;5==>< 8=B53@0;5? 
 �0: >ACI5AB2;O5BAO 8=B53@8@>20=85 ?> G0ABO< 2 >?@545;5==>< 8=B53@0;5? 

 

 �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@) 

  

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
1.�KG8A;8BL 8=B53@0;K =5?>A@54AB25==>:  

1) 2)  

2. �KG8A;8BL 8=B53@0;K <5B>4>< 70<5=K ?5@5<5==>9: 

1) 2)  

3. �K?>;=8BL 8=B53@8@>20=85 ?> G0ABO<  

 

 

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

 
 

№ 1.�KG8A;8BL >?@545;5==K5 8=B53@0;K =5?>A@54AB25==>:   

1) 2)  
 

№ 2.�KG8A;8BL >?@545;5==K5 8=B53@0;K <5B>4>< 70<5=K ?5@5<5==>9:  

1) 2)  
 

№ 3.�K?>;=8BL 8=B53@8@>20=85 ?> G0ABO< 2 >?@545;5==>< 8=B53@0;5:  
 

 

 

 

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
      1. �KG8A;8BL ?;>I04L D83C@K, >3@0=8G5==>9 ;8=8O<8 

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

- 6E +9, C= 3E -9  

      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 2 21 -10 -7 3 
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      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 2 800 1 5 

3) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O). 
      1. �KG8A;8BL ?;>I04L D83C@K, >3@0=8G5==>9 ;8=8O<8 

        C= 4- E2  
      C=0          1) C= E2

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

         C= 9- E2, C=0                                         1) C =E2
-2E+3, C=E+3 

        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 21 -14 -30 3 14 15 -14 6 2 

       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       

3 100 2 4 4 600 3 6 

 

4) �B>38 70=OB8O 
№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. C?@06=5=8O   

3. B8?. @0AG5B   

8B>3    

 

#@0:B8G5A:0O @01>B0 № 10. �59AB28O =04 <0B@8F0<8 

 

 *5;L @01>BK: D>@<8@>20BL =02K:8 2K?>;=5=8O 459AB289 =04 <0B@8F0<8.  
            )>4 @01>BK 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0)    
 +B> =07K20NB <0B@8F59? 
 �0:85 <0B@8FK =07K20NBAO ?@O<>C3>;L=K<8? :204@0B=K<8? 
 �0:85 <0B@8FK =07K20NBAO @02=K<8? 
 +B> =07K20NB 3;02=>9 4803>=0;LN <0B@8FK? 
 �0:0O :204@0B=0O <0B@8F0 =07K205BAO 4803>=0;L=>9?  =C;52>9? 548=8G=>9?  
B@0=A?>=8@>20==>9? B@5C3>;L=>9? ABC?5=G0B>9?  

 �0:85 ?@5>1@07>20=8O <0B@8FK =07K20NBAO M;5<5=B0@=K<8? �0: ?@825AB8 
<0B@8FC : ABC?5=G0B><C 284C? 

 +B> =07K20NB AC<<>9 <0B@8F? � G5< A>AB>8B >1O70B5;L=>5 CA;>285 ACI5AB2>20=8O 
AC<<K <0B@8F?  �0:8<8 A2>9AB20<8 >1;0405B AC<<0 <0B@8F? (?@8<5@) 

 +B> =07K20NB ?@>872545=85< <0B@8FK =0 G8A;>? (?@8<5@) 
 +B> =07K20NB ?@>872545=85< 42CE <0B@8F? �0: =09B8 ?@>872545=85 42CE <0B@8F? 
� G5< A>AB>8B >1O70B5;L=>5 CA;>285 ACI5AB2>20=8O ?@>872545=8O <0B@8F?  �0:8<8 
A2>9AB20<8 >1;0405B ?@>872545=85 <0B@8F? (?@8<5@) 

 

 2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<) 
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   1.    !09B8 ;8=59=K5 :><18=0F88 <0B@8F: 0) �+�-%; 1) 3�+2%-6�, 5A;8: 
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  3.    �K?>;=8B5 459AB28O =04 <0B@8F0<8: 
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÷
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÷
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÷÷
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041
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3513

2141

 
 

 4. #@825AB8 <0B@8FK : ABC?5=G0B><C 284C 
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171
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241

÷
÷
÷

ø

ö

÷
÷
÷

ø

ö



ý
÷
÷
÷

ø

ö

÷
÷
÷

ø

ö




ý ВА  

 

3) '?@06=5=8O 87 CG51=8:0 (2 3@C??0E, 2708<>?@>25@:0 ?> >B25B0< 2 CG51=8:5)  

    1. %;>65=85 <0B@8F: 3;.1. №№ 2, 4  
     2. ;8=59=0O :><18=0F8O <0B@8F: 3;.1. №№8(>1@075F), 9,11. 
4) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O). 
1.  !09B8 ;8=59=K5 :><18=0F88 <0B@8F: 0) � - % +�; 1) 5� + 3� – 7%, 5A;8: 

     ÷÷
ø

ö
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2. !09B8     , 5A;8: 
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öý÷÷
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ö 
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÷
÷
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÷
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 3. �K?>;=8B5 459AB28O =04 <0B@8F0<8: 
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5) �B>38 70=OB8O 
№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. C?@06=5=8O   

3. B8?. @0AG5B   

    

8B>3    

 

 

#@0:B8G5A:0O @01>B0 №11.  �KG8A;5=85 >?@545;8B5;59 3–3> 8 4-3> ?>@O4:>2 
 

        *5;L @01>BK: D>@<8@>20BL =02K:8 2KG8A;5=8O >?@545;8B5;59 8 =02K:8        
2K?>;=5=8O 459AB289 =04 <0B@8F0<8. 
               )>4 @01>BK: 
1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0)   
  +B> =07K20NB >?@545;8B5;5<   :204@0B=>9 <0B@8FK? >?@545;8B5;5< 2B>@>3> 
?>@O4:0? >?@545;8B5;5< B@5BL53> ?>@O4:0?  
  �0:8<8 A2>9AB20<8 >1;0405B >?@545;8B5;L? 
  � G5< A>AB>8B <5B>4 B@5C3>;L=8:>2 4;O 2KG8A;5=8O >?@545;8B5;O B@5BL53> 
?>@O4:0? (?@8<5@) 
  +B> =07K20NB <8=>@><? 0;351@08G5A:8< 4>?>;=5=85< M;5<5=B0 >?@545;8B5;O? 
(?@8<5@) 
  � G5< A>AB>8B <5B>4 @07;>65=8O ?> M;5<5=B0< AB@>:8 (AB>;1F0) 4;O 2KG8A;5=8O 
>?@545;8B5;O B@5BL53> ?>@O4:0?  2KAH53> ?>@O4:0? (?@8<5@) 
2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<) 
    �KG8A;8B5 >?@545;8B5;L 

1)    |       |               2) |          |      3)

2781

941

321

           4)  

2312

5933

2511

51132

 
3) '?@06=5=8O 87 CG51=8:0 (2 3@C??0E, 2708<>?@>25@:0 ?> >B25B0< 2 CG51=8:5) 
    1."?@545;8B5;8: №№26, 33(>1@07FK), 28,29,35.  

    2.<8=>@K 8 0;351@08G5A:85 4>?>;=5=8O: №№40,42(>1@07FK), 41,43 
    3. >?@545;8B5;L G5B25@B>3> ?>@O4:0 (2A5 3 A?>A>10 2KG8A;5=8O): №50. 
4) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O). 
 

                  �KG8A;8B5 >?@545;8B5;L: 

               1)    |      |               2) |          |      3)|          |           4)  

3214

2143

1432

4321

 

5) �B>38 70=OB8O 
№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. C?@06=5=8O   

3. B8?. @0AG5B   



19 

 

8B>3    

 

#@0:B8G5A:0O @01>B0 № 12. $5H5=85 A8AB5< ;8=59=KE 0;351@08G5A:8E C@02=5=89 
@07;8G=K<8 <5B>40<8 

 

 *5;L @01>BK: D>@<8@>20BL =02K:8 @5H5=8O A8AB5< C@02=5=89 <5B>4>< �@0<5@0   8     
<5B>4>< �0CAA0, <0B@8G=K< <5B>4><. 
           )>4 @01>BK: 
1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0 ?> ;8AB0< 2708<>>?@>A0) 

 +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@) 
 %CBL <5B>40 �@0<5@0 (<5B>40 >?@545;8B5;59): 3;02=K9 >?@545;8B5;L 
A8AB5<K >?@545;8B5;8 =58725AB=KE  D>@<C;K �@0<5@0; 

 � G5< ACBL <5B>40 �0CAA0 4;O @5H5=8O %��'? (?@8<5@) 
 %CBL <5B>40 �0CAA0 (<5B>40 ?>A;54>20B5;L=>3> 8A:;NG5=8O =58725AB=KE): ?@O<>9 
E>4: @0AH8@5==0O <0B@8F0 A8AB5<K  M;5<5=B0@=K5 ?@5>1@07>20=8O  

B@5C3>;L=K9 284; >1@0B=K9 E>4: B@5C3>;L=0O A8AB5<0  ?>A;54>20B5;L=K5 
?>4AB0=>2:8  8A:><K5 ?5@5<5==K5. 

 +B> =07K20NB >A=>2=>9 <0B@8F59, AB>;1F>< A2>1>4=KE G;5=>2, AB>;1F>< 
=58725AB=KE,  

 <8=>@>< <0B@8FK, 0;351@08G5A:8< 4>?>;=5=85< M;5<5=B0 <0B@8FK,  
 B@0=A?>=8@>20==>9 <0B@8F59?  
 �0:>2 0;3>@8B< 2KG8A;5=8O >1@0B=>9 <0B@8FK? 
 � G5< ACBL <0B@8G=>3> <5B>40 @5H5=8O %��'? 
  

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<) 
     1. $5H8BL %��': 0) <5B>4>< �@0<5@0 1) <5B>4>< �0CAA0 2) <0B@8G=K< <5B>4>< {                                  

�0@80=B                         

1 1 1 1 0 2 1 0 4 1 -1 -2 5 

2 1 1 -1 -4 2 3 1 -1 1 -1 2 6 

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

 

3) '?@06=5=8O 87 CG51=8:0 (2 3@C??0E, 2708<>?@>25@:0 ?> >B25B0< 2 CG51=8:5) 
       1. <5B>4 �@0<5@0: №74 3;. 1 (>1@075F), №№ 75, 79, 81 
       2. <5B>4 �0CAA0: №76 3;.1 (>1@075F), №№ 84, 86   
 4) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (2708<>?@>25@:0 ?> MB0;>=C @5H5=8O). 
       1. $5H8BL %��': 0) <5B>4>< �@0<5@0 1) <5B>4>< �0CAA0 ,2) <0B@8G=K< <5B>4>< 
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{                                  

�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 

 

#@0:B8G5A:0O @01>B0 № 13. $5H5=85 7040G =0 A>AB02;5=85 C@02=5=89 8 ?>AB@>5=85 
?@O<KE 8 ?;>A:>AB59 

 

*5;L @01>BK: (>@<8@>20BL C<5=85 @5H0BL 7040G8 =0 2708<=>5 @0A?>;>65=85 ?@O<KE.  
1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0)    

 �0: =09B8 :>>@48=0BK A5@548=K >B@57:0? 
 �0: =09B8 C3;>2>9 :>MDD8F85=B ?@O<>9, 5A;8 >=0 7040=0 >1I8< C@02=5=85<? 
 %D>@<C;8@C9B5 CA;>28O ?0@0;;5;L=>AB8 8 ?5@?5=48:C;O@=>AB8 ?@O<KE. 
 +B> ?@54AB02;O5B A>1>9 C@02=5=85 ?CG:0 ?@O<KE? 
 !0?8H8B5 C@02=5=85 ?@O<>9, ?@>E>4OI59 G5@57 425 B>G:8. 
 �0: =09B8 @0AAB>O=85 >B B>G:8 4> ?@O<>9? 
 �0:>2K D>@<C;K 4;O 2KG8A;5=8O @0AAB>O=8O <564C 42C<O B>G:0<8 8 45;5=8O 
>B@57:0 2 40==>< >B=>H5=88.                         . 

 2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
          

         1. "?@545;8BL :0:85 87 B>G5: M1 (3;1), M2 (2;3), M3 (6;3), M4 (-3; -3), M5 (3; -1), 

M6(-    2;1) ;560B =0 ?@O<>9 2x-3y-3=0 8 :0:85 =5 ;560B =0 =59. 
         2. !09B8 B>G:C ?5@5A5G5=8O 42CE ?@O<KE 3x-4y-29=0, 2x+5y+19=0. 

         3. %B>@>=K        B@5C3>;L=8:0         ;560B   =0       ?@O<KE   x+5y-7=0, 3x-2y-4=0      

7x+y+19=0. �KG8A;8BL ?;>I04L B@5C3>;L=8:0. 
         4. %>AB028BL    C@02=5=8O AB>@>= B@5C3>;L=8:0, 7=0O >4=C 53> 25@H8=C � (2; -1), 0     
B0:65 C@02=5=85 2KA>BK 3x-4y+27=0 8 18AA5:B@8AK x+2y-5=0, ?@>2545==KE 87 @07;8G=KE 
25@H8=. 
          5. "?@545;8BL C3>;   >1@07>20==K9 42C<O ?@O<K<8: 5x-y+7=0, 3x+2y=0; 

          6. �0=0 ?@O<0O: 2x+3y-6=0;  

              %>AB028BL 4;O =55 C@02=5=85 «2 >B@57:0E» 8 ?>AB@>8BL MBC ?@O<CN =0 G5@B565. 
          7. !09B8 B>G:C  1, A8<<5B@8G=CN B>G:5  2(8; -9) >B=>A8B5;L=> ?@O<>9, 
?@>E>4OI59        G5@57 B>G:8 � (3; -4) 8 � (-1; -2). 

          8. �>:070BL, GB> 2 A;54CNI8E A;CG0OE 425 40==K5 ?@O<K5 ?0@0;;5;L=K: 
              1) 3x+5y-4=0, 6x+10y+7=0; 

          9. !09B8 F5=B@ ?CG:0 ?@O<KE, 40==>3> C@02=5=8O<8 

             α(2x+3y-1) + β(x-2y-4) = 0 

3) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (2708<>?@>25@:0 ?> MB0;>=C @5H5=8O). 
    1. &>G:8 P1, P2, P3, P4, P5 @0A?>;>65=K =0 ?@O<>9 3x-2y-6=0; 8E 01AF8AAK     
A>>B25BAB25==> @02=K G8A;0< 4, 0, 2, -2, -6. "?@545;8BL >@48=0BK MB8E B>G5:. 
    2. %B>@>=K B@5C3>;L=8:0 AB, BC 8 AC B@5C3>;L=8:0 ABC 40=K A>>B25BAB25==>     
C@02=5=8O<8 4x+3y-5=0, x-3y+10=0, x-2=0. "?@545;8BL :>>@48=0BK 53> 25@H8= 

    3. �0=0 ?@O<0O 5x+3y-3=0. "?@545;8BL C3;>2>9 :>MDD8F85=B k ?@O<>9: 
       1) ?0@0;;5;L=>9 40==>9 ?@O<>9 



21 

 

       2) ?5@?5=48:C;O@=>9 : 40==>9 ?@O<>9. 
    4. �0=K 25@H8=K B@5C3>;L=8:0 A(4;6), B(-4;0), C (-1; -4). %>AB028BL C@02- 
=5=8O 
       0) B@PE 53> AB>@>=; 
       1) <5480=K, ?@>254P==>9 87 25@H8=K �; 
    5. %>AB028BL C@02=5=8O AB>@>=       B@5C3>;L=8:0, 7=0O >4=C 53> 25@H8=C % (4; -1), 0 
B0:65 C@02=5=85 2KA>BK 2x-3y+12=0 8 <5480=K 2x+3y=0, ?@>2545==KE 87 >4=>9 
25@H8=K. 
    6. !09B8 ?@>5:F8N B>G:8 $(-8;12) =0 ?@O<CN, ?@>E>4OICN G5@57 B>G:8 � (2; -3) 8  
�(-5;1). 

    7. !09B8 C@02=5=85 ?@O<>9, ?@8=04;560I59 ?CG:C ?@O<KE α(x+2y-5) + β(3x-2y+1) = 0 8 

 

 

#@0:B8G5A:0O @01>B0 № 14.  #>AB@>5=85 :@82KE 2B>@>3> ?>@O4:0. #>AB@>5=85 
?>25@E=>AB59 2B>@>3> ?>@O4:0. 
 

*5;L @01>BK: (>@<8@>20BL C<5=85 A>AB02;OBL C@02=5=8O ?@O<KE 8 :@82KE 2B>@>3> 
?>@O4:0 8 C<5=85 AB@>8BL 8E. %?>A>1AB2>20BL D>@<8@>20=8N A;54CNI8E  :><?5B5=F89: 
"� 2, "� 6, #� 2.2.    
            )>4 @01>BK:  
1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0)   

 �0: 70?8A0BL ?0@0<5B@8G5A:>5 C@02=5=85 38?5@1>;K? 
 �0: 70?8A0BL ?0@0<5B@8G5A:>5 C@02=5=85 M;;8?A0? 
 �0: 70?8A0BL ?0@0<5B@8G5A:>5 C@02=5=85 ?0@01>;K? 
 +B> =07K20NB D>:CA0<8, 1>;LH>9 8 <0;>9 >ALN, M:AF5=B@8A8B5B>< ?0@01>;K? 
 +B> =07K20NB D>:CA0<8, 1>;LH>9 8 <0;>9 >ALN, M:AF5=B@8A8B5B>< 38?5@1>;K? 
 +B> =07K20NB D>:CA0<8, 1>;LH>9 8 <0;>9 >ALN, M:AF5=B@8A8B5B>< M;;8?A0? 

2)  #@8<5@ B8?>2>3> @0AG5B0: (2A59 3@C??>9, 2<5AB5 A ?@5?>4020B5;5<)  
        

     1. %>AB028BL C@02=5=85 >:@C6=>AB8 A F5=B@>< 2 7040==>9 B>G:5 S 8 40==K< 
@048CA>< r: S (4; -7), r = 5 

     2. �;O C:070==>9 >:@C6=>AB8 >?@545;8BL :>>@48=0BK F5=B@0 S 8 @048CA r

.  #>AB@>8BL MBC :@82CN. 
    3. %>AB028BL C@02=5=85 >:@C6=>AB8, :0A0NI59AO >A59 :>>@48=0B 8 ?@>E>4OI59 G5@57 
B>G:C   (2; 1). 

   4. !09B8 :>>@48=0BK 25@H8=, >A8, D>:CAK 8 M:AF5=B@8A8B5B M;;8?A0:  

   5. !09B8 :>>@48=0BK 25@H8=, >A8, D>:CAK, M:AF5=B@8A8B5B 8 C@02=5=8O 0A8<?B>B 

38?5@1>;K: 0)  1)  

  6. !09B8 :>>@48=0BK D>:CA0 8 =0?8A0BL C@02=5=85 48@5:B@8AK 4;O ?0@01>;K  

  7. %>AB028BL C@02=5=85 ?0@01>;K A 25@H8=>9 2 =0G0;5 :>>@48=0B, 7=0O :>>@48=0BK   
D>:CA0: F (0; 4). 

3) A0<>AB>OB5;L=>5 2K?>;=5=85 B8?>2>3> @0AG5B0 (A0<>?@>25@:0 ?> MB0;>=C @5H5=8O). 
    1. %>AB028BL C@02=5=85 >:@C6=>AB8 A F5=B@>< 2 7040==>9 B>G:5 S 8 40==K< 
@048CA>< r: S (2; -3), r = 3; 

    2. �;O C:070==>9 >:@C6=>AB8 >?@545;8BL :>>@48=0BK F5=B@0 S 8 @048CA r:  
0)  



22 

 

    3. %>AB028BL C@02=5=85 >:@C6=>AB8 :0A0NI59AO :>>@48=0B=KE >A59 8 ;560I59 
2 IV G5B25@B8, 5A;8 55 @048CA @025= 4. 

   4. !09B8 :>>@48=0BK 25@H8=, >A8, D>:CAK 8 M:AF5=B@8A8B5B M;;8?A0:  

   5. !09B8 :>>@48=0BK 25@H8=, >A8, D>:CAK, M:AF5=B@8A8B5B 8 C@02=5=8O 0A8<?B>B 

38?5@1>;K: 0)  1)  

   6. !09B8 :>>@48=0BK D>:CA0 8 =0?8A0BL C@02=5=85 48@5:B@8AK 4;O ?0@01>;K  

   7. %>AB028BL C@02=5=85 ?0@01>;K A 25@H8=>9 2 =0G0;5 :>>@48=0B, 7=0O :>>@48=0BK 
D>:CA0: F (6; 0). 

 

4) �B>38 70=OB8O 
 

№ �84 @01>BK �0;;K @>A?8AL 
1.  B5>@8O   

2. C?@06=5=8O   

3. B8?. @0AG5B   

8B>3    

 

#@0:B8G5A:0O @01>B0 № 15. $5H5=85 :><18=0B>@=KE 8 25@>OB=>AB=KE 7040G.   
 

*5;L @01>BK: D>@<8@>20BL C<5=85 @5H0BL ?@>AB59H85 :><18=0B>@=K5 7040G8 

)>4 @01>BK 

1) #>2B>@5=85 B5>@5B8G5A:8E >A=>2 (2 ?0@0E, 2708<>?@>25@:0)    
 �0:>9 @0745; <0B5<0B8:8 =07K20NB :><18=0B>@8:>9? 
 �0:>2K >A=>2=K5 ?>=OB8O :><18=0B>@8:8? 
 +B> B0:>5 n-D0:B>@80;? 
 +B> =07K20NB ?5@5AB0=>2:>9 87 n M;5<5=B>2? 
 +B> =07K20NB @07<5I5=8O<8? A>G5B0=8O<8 87 n M;5<5=B>2 ?> m? 

 +B> =07K20NB M;5<5=B0@=K< A>1KB85<? 
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