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;484A<S (E4@BCDB69D>4 CB 
QF4?BAG). 
�OCB?A9A<9 BJ9ABKAB7B 
<A8<6<8G4?PAB7B ;484A<S. 
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1.5 
&9>GM<= 
>BAFDB?P 

&9@4  2.4 "CD989?9AAO= 
<AF97D4? < 97B CD<@9A9A<9 

"� 01 
"� 02 
#� 1.1 
#� 1.4 
#� 2.3 

'EFAO= HDBAF4?PAO= 
>BAFDB?P 
 �OCB?A9A<9 BJ9ABKAB7B 
;484A<S (E4@BCDB69D>4 CB 
QF4?BAG). 
�OCB?A9A<9 BJ9ABKAB7B 
<A8<6<8G4?PAB7B ;484A<S. 

1.6  
&9>GM<= 
>BAFDB?P 

&9@4 3.1  4FD<JO < 
BCD989?<F9?< 

"� 01 
"� 02 
#� 3.4 

 'EFAO= HDBAF4?PAO= 
>BAFDB?P 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S (E4@BCDB69D>4 CB 
QF4?BAG). 
�OCB?A9A<9 BJ9ABKAB7B 
<A8<6<8G4?PAB7B ;484A<S. 

1.7 
&9>GM<= 
>BAFDB?P 

&9@4 3.2 $9L9A<9 E<EF9@ 
?<A9=AOI 4?795D4<K9E><I 
GD46A9A<= 

"� 01 
"� 02 
#� 1.1 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S (E4@BCDB69D>4 CB 
QF4?BAG). 
�OCB?A9A<9 BJ9ABKAB7B 
<A8<6<8G4?PAB7B ;484A<S. 

1.8 
&9>GM<= 
>BAFDB?P 

&9@4 4.1 #DS@BG7B?PA4S < 
CB?SDA4S E<EF9@4 >BBD8<A4F. 
�9>FBDO 

#� 1.1 
#� 1.2 
#� 1.3 
#� 1.4 

'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S (E4@BCDB69D>4 CB 
QF4?BAG). 
�OCB?A9A<9 BJ9ABKAB7B 
<A8<6<8G4?PAB7B ;484A<S 

1.9 
&9>GM<= 
>BAFDB?P 

&9@44.2 'D46A9A<9 CDS@B= A4 
C?BE>BEF< < 6 CDBEFD4AEF69 

"� 01 
"� 02 
#� 1.5 
#� 1.6 

 'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�BAEC9>F (C<EP@9AAB) 
 (E <ECB?P;B64A<9@ ��&) 
 �OCB?A9A<9 BJ9ABKAB7B 
;484A<S (E4@BCDB69D>4 CB 
QF4?BAG). 
�OCB?A9A<9 BJ9ABKAB7B 
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<A8<6<8G4?PAB7B ;484A<S 

1.10 
&9>GM<= 
>BAFDB?P 

&9@4 4.3 'D46A9A<9 ?<A<= 
6FBDB7B CBDS8>4 

"� 01 
"� 02 
#� 1.5 
#� 1.6 

 'EFAO= HDBAF4?PAO= 
>BAFDB?P. 
�BAEC9>F (C<EP@9AAB) 
 (E <ECB?P;B64A<9@ ��&) 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S (E4@BCDB69D>4 CB 
QF4?BAG). 
�OCB?A9A<9 BJ9ABKAB7B 
<A8<6<8G4?PAB7B ;484A<S 

1.11 
&9>GM<= 
>BAFDB?P 

&9@4 5.1 �B@5<A4FBD<>4, 
EB5OF<S, 69DBSFABEFP 

"� 01 
"� 02 
"� 03 
#� 4.3 
#� 4.4 

'EFAO= HDBAF4?PAO= 
>BAFDB?P 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S (E4@BCDB69D>4 CB 
QF4?BAG). 
�OCB?A9A<9 BJ9ABKAB7B 
<A8<6<8G4?PAB7B ;484A<S. 

1.12 
&9>GM<= 
>BAFDB?P 

&9@4 5.2 "EAB6AO9 CBASF<S 
@4F9@4F<K9E>B= EF4F<EF<><. 

"� 01 
"� 02 
"� 03 
#� 1.1 
#� 1.4 
#� 2.4 
#� 3.2 
#� 3.4 

'EFAO= HDBAF4?PAO= 
>BAFDB?P 
�BAEC9>F (C<EP@9AAB) 
 (E <ECB?P;B64A<9@ ��&) 
�OCB?A9A<9 BJ9ABKAB7B 
;484A<S (E4@BCDB69D>4 CB 
QF4?BAG). 

2.1 
#DB@9:GFBKA4S 
4FF9EF4J<S 

$4;89?O 8<EJ<C?<AO �!.01. 
 4F9@4F<>4 

 

"� 01 
#� 1.3 
#� 2.1 
#� 2.2 
#� 2.3 
#� 2.4 
#� 3.1 
#� 3.2 
#� 4.1   
#� 4.2 
#� 4.4 

1>;4@9A 

 

 
 

2.   (BA8 BJ9ABKAOI ED98EF6 8?S BJ9A>< GDB6AS BE6B9A<S G@9A<= < ;A4A<=  CB 
8<EJ<C?<A9 

2.1  4F9D<4?O 8?S F9>GM97B >BAFDB?S 

&9@4 1. 1 «�B@C?9>EAO9 K<E?4». 
'EFAO= HDBAF4?PAO= >BAFDB?P 
1) #B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 +FB F4>B9 @A<@4S 98<A<J4? �4> 6OK<E?SRF EF9C9A< @A<@B= 98<A<JO? (CD<@9D). 
 �4>B9 K<E?B A4;O649FES >B@C?9>EAO@?  
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 �4><9 >B@C?9>EAO9 K<E?4 A4;O64RFESK K<EFB @A<@O@<, D46AO@<, EBCDS:9AAO@<? 
 �4> 79B@9FD<K9E>< <;B5D4:4RFES >B@C?9>EAO9 K<E?4? 
 �4> ;4C<EO649FES >B@C?9>EAB9 K<E?B 6 4?795D4<K9E>B= HBD@9? 
 �4> 6OCB?ASRFES E?B:9A<9 , 6OK<F4A<9 ,G@AB:9A<9 >B@C?9>EAOI K<E9? 6 
4?795D4<K9E>B= HBD@9? (CD<@9D). 

 �4> 6OCB?AS9FES 89?9A<9 >B@C?9>EAOI K<E9? 6 4?795D4<K9E>B= HBD@9?(CD<@9D) 
 +FB A4;O649FES @B8G?9@ < 4D7G@9AFB@ >B@C?9>EAB7B K<E?4? �4C<L<F9 HBD@G?O 
8?S @B8G?S < 4D7G@9AF4 >B@C?9>EAB7B K<E?4. 

 �4> ;4C<EO649FES >B@C?9>EAB9 K<E?B 6 FD<7BAB@9FD<K9E>B= HBD@9? 
 �4> ;4C<EO649FES >B@C?9>EAB9 K<E?B 6 CB>4;4F9?PAB= HBD@9? 
 �4> 6OCB?A<FP C9D9IB8 BF 4?795D4<K9E>B= HBD@O >B@C?9>EAB7B  K<E?4 > 
FD<7BAB@9FD<K9E>B=? > CB>4;4F9?PAB=? 

 �4> 6OCB?A<FP C9D9IB8 BF FD<7BAB@9FD<K9E>B= HBD@O >B@C?9>EAB7B K<E?4 > 
4?795D4<K9E>B=? "F CB>4;4F9?PAB= ? 

   2) �OCB?A<FP >BAEC9>F 6BCDBE4 «�9=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 
FD<7BAB@9FD<K9E>B= < CB>4;4F9?PAB= HBD@9». 

   3)"J9ABKAB9 ;484A<9 
 

�4D<4AF 1 
1. �OK<E?<FP                           
2. �OCB?A<FP 89=EF6<S 6 4?795D4<K9E>B= HBD@9 ;4C<E<: 

4) ;   5) ; 6)  

3. �4C<E4FP >B@C?9>EAB9 K<E?B 6 FD<7BAB@9FD<K9E>B= HBD@9: 
a)     :    :         5)              6)      

4. �4C<E4FP >B@C?9>EAB9 K<E?B 6 CB>4;4F9?PAB= HBD@9:          :   5)        :             6)      
5. �4C<E4FP >B@C?9>EAB9 K<E?B 4?795D4<K9E>B= 6 HBD@9: 

4)                    )       5)          

�4D<4AF 2 
 

1.  �OK<E?<FP                           
2.  �OCB?A<FP 89=EF6<S 6 4?795D4<K9E>B= HBD@9 ;4C<E<: 

        4) ; 5) ; 6)  

3.  �4C<E4FP >B@C?9>EAB9 K<E?B 6 FD<7BAB@9FD<K9E>B= HBD@9:               :   5)     :    :         6)      
4. �4C<E4FP >B@C?9>EAB9 K<E?B 6 CB>4;4F9?PAB= HBD@9:                :     5)                    6)       
5. �4C<E4FP >B@C?9>EAB9 K<E?B 4?795D4<K9E>B= 6 HBD@9: 

4)                    )       5)           

4)"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
�A8<6<8G4?PAB9 ;484A<9  

    &9>EF ;484A<S: <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 4 ;484A<= 32 64D<4AFB6. 
�D<F9D<< BJ9A><: >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 BJ9A<649FES 6 1 54??. 
№ 1 – 1 54?? 

1 4

3 1

i

i




ø ùø ù4 2 2i i  ø ù ø ù6 2 6 2i i    

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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№2 – 4 54??4 
№3 – 1 54?? 
№4 – 2 54??4 
 �FB7B:  

�B?-6B 54??B6 "J9A>4 

8 «5» 

6-7 «4» 

4-5 «3» 

3 < @9A99  «2» 

 
 

 
�4D<4AF 

 

�OK<E?<F9 �OCB?A<F9 
89=EF6<S  

4)                              ,  

�;B5D4;<F9 
79B@9FD<K9E><  

�4C<L<F9      6 
FD<7BAB@9FD<K9E>B= < 
CB>4;4F9?PAB= HBD@9 

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    =     :     
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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  

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 ; 

26          =1+2 ;        

  =1-7 ;    =3-3 ; 

27          =3+5 ;        

  =3+5 ;    =3 

28          =7+4 ;         

  =3-4 ;   =6 ; 
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29          =6 ;         

  =6 ;    =
:   -       

30          = ;           =-    = :    :    

31          = -2-2 ;         =-2+2    =-1+ ; 

32          =4+5 ;         =-4-5 ;   =-2-2 ; 

 

&9@4 2. 1. #D989?O < <I 6OK<E?9A<9  
1)'EFAO= HDBAF4?PAO= >BAFDB?P 

 #B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
1. +FB A4;O64RF CD989?B@ 59E>BA9KAB= K<E?B6B= CBE?98B64F9?PABEF<       

2. +FB CBA<@4RF CB8 CD989?B@ HGA>J<< A4 59E>BA9KABEF<? 
3. +FB CBA<@4RF CB8 CD989?B@ HGA>J<< 6 FBK>9?  
4. �4>4S HGA>J<S A4;O649FES A9CD9DO6AB= 6 FBK>9       A4 CDB@9:GF>9 X? 
5. �4><9 4D<H@9F<K9E><9 BC9D4J<< @B:AB 6OCB?ASFP A48 CD989?4@<? 
6. �4> 6OK<E?<FP CD989? 6B 6AGFD9AA9= FBK>9 B5?4EF< BCD989?9A<S   ?R5B= 
Q?9@9AF4DAB= HGA>J<<? 
7. �4>4S HGA>J<S A4;O649FES 59E>BA9KAB @4?B= (59E>BA9KAB 5B?PLB=) 6 FBK>9         A4 59E>BA9KABEF<? 
8. �4>B64 6;4<@BE6S;P @9:8G 59E>BA9KAB @4?O@< < 59E>BA9KAB 5B?PL<@<? 
9. �4>B6O BEAB6AO9 CD<9@O D4E>DOF<S A9BCD989?9AABEF9=      , 

   ,        ,   ?  

  
 
2)"J9ABKAB9 ;484A<9:  
 

�OK<E?<FP CD989?O HGA>J<=             (     )             

 2)                                         √         √                                  
 
 
�4D<4AF m n 

1 8 9 

2 6 4 
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3 4 3 

 
 
3)"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
�OK<E?9A<9 CD989?B6. 
&9>EF ;484A<S:  <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 5 ;484A<= 32 64D<4AFB6. 
�D<F9D<< BJ9A><: >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 BJ9A<649FES 6 1 54??. �FB7B:  

�B?-6B 54??B6 "J9A>4 

5 «5» 

4 «4» 

3 «3» 

2 < @9A99  «2» 

 

 

�4D<4AF �OK<E?<FP CD989? HGA>J<<: 

 

1                      
                                                               

2                                                                         (    )  
 

3                                                 :                                 

4                                                                           (     ) 
 

5                                              :                               (    )  
 

6                                                                         (     )  
 

7                                                      :                        (    )  
 

8                                                                    (     ) 
 

9                                                                      (     )  
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10                                              :                                        

11                                                                                (    )  
 

12                                                                                     

13                                                                  (     ) 
 

14                                             :                               (     )  
 

15                                                                                

16                                                  :                                      

17                                                                              (    )  
 

18                                               :                                 

19                                                                               

20                                                                          (     )  
 

21                                                                               (     ) 
 

22                                                                                     

23                                                                             

24                                                                             (     )  
 

25                                                                              

26                       

                                              

 

               

27                                                   :                                  
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28                                                                        (     ) 
 

29                                                                                (     ) 
 

30                                                                            (     )  
 

31                                                                    (     )  
 

32                                           :                                       

 

&9@4 2.2. �<HH9D9AJ<4?PAO9 <EK<E?9A<S 
#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 
 +FB A4;O64RF CDB<;6B8AB= HGA>J<<         6 FBK>9   ? 

 �4>B6 79B@9FD<K9E><= E@OE? CDB<;6B8AB=? 
 � K9@ ;4>?RK49FES H<;<K9E><= E@OE? CDB<;6B8AB=? 
 +FB A4;O64RF CDB<;6B8AB= 6FBDB7B CBDS8>4 < >4>B6 99 H<;<K9E><= E@OE?? 
 �4> A4=F< CDB<;6B8AGR E?B:AB= HGA>J<<? 
 � K9@ ;4>?RK49FES CD<;A4> 6B;D4EF4A<S? G5O64A<S HGA>J<<? CD<;A4> 
EGM9EF6B64A<S Q>EFD9@G@4? 

 �4> E CB@BMPR C9D6B= CDB<;6B8AB= <EE?98B64FP HGA>J<R A4 @BABFBAABEFP < 
Q>EFD9@G@O? 

 �4> BFOE><64RF Q>EFD9@G@O HGA>J<< E CB@BMPR 6FBDB= CDB<;6B8AB=? #BK9@G 6 
FBK>9 @4>E<@G@4 6FBD4S CDB<;6B8A4S BFD<J4F9?PA4, 4 6 FBK>9 @<A<@G@4 – 
CB?B:<F9?PA4? 

  � K9@ D4;?<K<9 @9:8G A4IB:89A<9@ @4>E<@G@4 < @<A<@G@4 HGA>J<< < 
A4IB:89A<9@ 99 A4<5B?PL97B < A4<@9APL97B ;A4K9A<=? 

  �4> <M9FES A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< A4 84AAB@ BFD9;>9?  
 �4> CB ;A4>G 6FBDB= CDB<;6B8AB= BCD989?SRFES 6OCG>?BEFP < 6B7AGFBEFP >D<6B=? 
 +FB A4;O64RF FBK>B= C9D97<54 < >4>B6 CD<;A4> 99 EGM9EF6B64A<S? � K9@ EBEFB<F 
CD46<?B A4IB:89A<S FBK>< C9D97<54? 

 �4>B= EI9@B= D9>B@9A8G9FES CB?P;B64FPES CD< CBEFDB9A<< 7D4H<>4 HGA>J<<? 
 

      2)"J9ABKAB9 ;484A<9 
 
1. �EE?98B64FP HGA>J<R A4 Q>EFD9@G@, A4=F< FBK>< C9D97<54 < CBEFDB<FP 7D4H<>. 

�1. 4) G= -  I3+6I2- 9I+3            
�2. 4) G= 2I3+3I2- 1            
�3. 4) G= - 2I3-3I2+1                      
 
2. !4=F< A4<5B?PL99 < A4<@9APL99 A4 BFD9;>9  [   ] ;A4K9A<S HGA>J<<                    
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�4D<4AF             

1 -1 9 48 5 -3 10 

2 1 -18 105 -35 4 8 

3 -1 -3 -45 6 -6 4 

             

3) "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
&9>EF ;484A<S:  <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 5 ;484A<= 32 64D<4AFB6. 
�D<F9D<< BJ9A><: 
№1 – 65 (3+3) 
№2 -  15 
№3 – 25 

�B?-6B 54??B6 "J9A>4 

9 «5» 

7-8 «4» 

5-6 «3» 

4 < @9A99  «2» 

 

  1.�EE?98B64FP HGA>J<R A4 Q>EFD9@G@, A4=F< FBK>< C9D97<54, 4E<@CFBFO < 
CBEFDB<FP 7D4H<>.  
 

1) 4                           

   5)             
2)  4)          

     5)    

3) 4)         

   5)  

4) 4)    

5)  

5) 4)                 

    5)  

6) 4)                

    5)  

     7) 4) G = I3- 3I + 2                                   

5)                 

   8) 4) G = I4 - 2I2 -3                            

       5)                  

    9) 4) G = - I4 + 2I2 +3                     10) 4) G = 3I - I3             

;
3

1
3

3

1 23  xxxy

;
53

1
)(

2





x

x
xf

;
3

1
3

3

1 23  xxxy

;
53

1
)(

2





x

x
xf

;396
23  xxxy

;
12

2
)(

2





x

x
xf

;12249
23  xxxy

;
2

1
)(

2





x

x
xf

;
3

1
2

2

1

3

1 23  xxxy

;
1

4
)(

2





x

x
xf
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        5)                   5)
 
              

    11)  4) G = I3- 3I            

 5)               

    12) 4) G= -    I3+ I2 + 3I -                  

          5)               

    13) 4) G = -    I3- 
   I2 + 2I +              

 5)                 

   14) 4) G= -  I3+6I2- 9I+3                

5)                 

   15) 4) G= 2I3+3I2- 1                

5)                

   16) 4) G= - 2I3-3I2+1               

        5)                

   17) 4) G = - I3+3I-1               

 5)                

   18)  4) G = - I3- 3I2+4    

          5)               

   19)  4) G =   I3- 3I2+6              

          5) f(x) = 
       

  20)  4) G= 2I3+3I2+2             

         5)                 

21) 4) G= -2I3-3I2-2                     

     5)                 

22) 4) G= -I3+6I2-9I-2   

       5) f(x) =           

23) 4) G= I3-6I2+9I+1    

      5)                

24) 4) G= -I3-9I2-24I-12   

       5)                

25)  4) G= -I3+3I2-5    

          5)                

26) 4                           

   5)             

27)  4)  

5)  

28) 4)              

5)  

29)4) G = I4 - 2I2 -3                            

5)               

30) 4)  

5)                 

31) 4) G= 2I3+3I2+2 

5)                

32) 4) G = I3- 3I  

5)               

2.�46<E<@BEFP CGF< BF 6D9@9A< CD< CDS@B?<A9=AB@ 86<:9A<< ;484A4 GD46A9A<9@                    . 
      !4=F< @4>E<@4?PAGR E>BDBEFP 86<:9A<S F9?4 < @B@9AF 6D9@9A<, >B784 BA4 5G89F 

8BEF<7AGF4. 
 

�4D<4AF         �4D<4AF         

;396
23  xxxy

;
1

4
)(

2





x

x
xf

;
53

1
)(

2





x

x
xf

;12249
23  xxxy
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1 -1 9 0 2 17     
4 15 6 

2 -1 3 15 -8 18     
5 -12 3 

3 -1 6 5 -4 19 -1 9 -7 10 

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

5 -1 15 -63 1 21 -1 12 -30 17 

6     
3 8 -5 22 -1 15 -25 8 

7     
2 3 10 23     

4 -12 0 

8     
-4 -5 -1 24     

5 -10 2 

9     
8 -16 -5 25     

1 8 -7 

10     
3 0 15 26     

3 -8 -7 

11     
2 3 5 27     

4 0 28 

12     
   

   
1 28     

5 0 5 

13     
1 8 -7 29 -1 9 0 2 

14     
4 15 6 30 -1 3 15 -8 

15 -1 9 -7 10 31     
3 8 -5 

16 -1 15 -25 8 32 -1 12 -20 7 

 
 

3. !4=F< A4<5B?PL99 < A4<@9APL99 A4 BFD9;>9  [   ] ;A4K9A<S   HGA>J<<                     , 9E?<  
      
�4D<4AF             
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 
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 
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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 
26 1 -9 15 -16 2 6 
27 1 3 -45 8 -1 5 
28 1 -48 0 6 -3 4 
29 -1 9 48 5 -2 7 
30 1 -18 105 -35 3 8 
31 -1 -3 -45 6 -6 5 
32 1 -12 45 -1 -2 4 
 

&9@4 2.3  �AF97D4?PAB9 <EK<E?9A<9 HGA>J<< B8AB= C9D9@9AAB= 
'EFAO= HDBAF4?PAO= >BAFDB?P 

1) #B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 +FB S6?S9FES BEAB6AB= ;484K9= <AF97D4?PAB7B <EK<E?9A<S? 
 �4>4S HGA>J<S A4;O649FES C9D6BB5D4;AB= 8?S 84AAB= HGA>J<< A4 ;484AAB@ 
CDB@9:GF>9? (CD<@9D) 

 � K9@ EBEFB<F BEAB6AB9 E6B=EF6B C9D6BB5D4;AB=? 
 +FB A4;O64RF A9BCD989?9AAO@ <AF97D4?B@? 
 +9@ BF?<K49FES A9BCD989?9AAO= <AF97D4? BF C9D6BB5D4;AB= HGA>J<<? 
 +9@G D46AO CDB<;6B8A4S < 8<HH9D9AJ<4? A9BCD989?9AAB7B <AF97D4?4?  
 � K9@ ;4>?RK4RFES CD46<?B <AF97D<DB64A<S 6OD4:9A<S, EB89D:4M97B 
CBEFBSAAO= @AB:<F9?P?  

 � K9@ ;4>?RK4RFES CD46<?B <AF97D<DB64A<S 4?795D4<K9E>B= EG@@O 
HGA>J<=? 

 +9@G D469A <AF97D4? BF 8<HH9D9AJ<4?4 A9>BFBDB= HGA>J<<? 
 � K9@ EBEFB<F 79B@9FD<K9E><= E@OE? A9BCD989?9AAB7B <AF97D4?4? 
 �4> <; HBD@G? 8<HH9D9AJ<DB64A<S CB?GK4RF HBD@G?O <AF97D<DB64A<S? 
 � K9@ EBEFB<F @9FB8 A9CBED98EF69AAB7B <AF97D<DB64A<S HGA>J<=? (CD<@9D) 
 �4> CDB69D<FP, CD46<?PAB ?< A4=89A <AF97D4?? 
 � K9@ EBEFB<F @9FB8 CB8EF4AB6>< CD< A4IB:89A<< A9BCD989?9AAB7B 
<AF97D4?4? (CD<@9D). 

2)  %BEF46<FP >BAEC9>F 6BCDBE4 « 9FB8 <AF97D<DB64A<S CB K4EFS@».  
3)"J9ABKAB9 ;484A<9 
 !4=F< A9BCD989?9AAO= <AF97D4?. (6;4<@BCDB69D>4) ∫         :                    ∫            
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 ∫                           

 ∫                  

 ∫             

�4D<4AF m n 

1 7 8 

2 2 3 

3 6 4 

 

 4)"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
&9>EF ;484A<S:  <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 6 ;484A<= 32 64D<4AFB6. 
�D<F9D<< BJ9A><: >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 BJ9A<649FES 6 1 54??. �FB7B:  

�B?-6B 54??B6 "J9A>4 

6 «5» 

5 «4» 

3-4 «3» 

2 < @9A99  «2» 

 
�OK<E?<FP A9BCD989?9AAO= <AF97D4?: 

�4
D<
4A
F 

1 2 3 4 5 6 

1 
 ∫ (        )    

 

∫ (        )    

∫ (√             )       
 

∫          ∫  √        ∫         

2 ∫             

 

∫ (        )    

∫ (√            )       ∫           ∫   √        ∫           
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3 ∫             

 

∫ (        )    

∫ (√               )       
∫               ∫          

 

∫          

4 ∫ (        )    

 

∫ (        )    

∫ (√              )       
 

∫          ∫ :       ∫            

5 ∫               

 

∫ (        )    

∫ (√          )       
∫               ∫             

 

∫          

6 ∫                   

∫ (        )    

∫ (√              )       
∫           ∫          

∫            

7 ∫            

 

∫ (        )    

∫ (√             )       ∫          ∫             

∫            

8 ∫               

∫ (        )    

∫ (√             )       ∫           ∫ :       ∫         

9 ∫            

 

∫ (        )    

∫ (√          )       
∫               ∫         

∫         

10 ∫ (         )    

 ∫ (√             )       
 

∫          ∫ :       ∫            
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∫ (        )    

11 ∫             

 

∫ (        )    

∫ (√            )       ∫           ∫ :       ∫          

12 ∫                 
 

∫ (        )    

∫ (√                 )       
∫               ∫          

∫            

13 ∫             

 

∫ (        )    

∫(:            )      
∫               ∫             

∫          

14 ∫             

 

∫ (        )    

∫ (√            )       ∫           ∫ :       ∫            

15 ∫              

 

∫ (        )    

∫ (√                 )       
∫               ∫          

∫           

16 ∫ (        )    

 

∫ (        )    

∫ (√             )       
∫          ∫ :       ∫            
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17 ∫               

 

∫ (        )    

∫ (√          )       
∫               ∫          

∫         

18 

 

 

 

∫            

 

∫ (        )    

∫ (√              )       
∫          ∫             

∫          

19 ∫             

 

∫ (        )    

∫ (√             )       ∫           ∫          

∫           

20 ∫             

∫ (        )    

∫ (√             )       ∫           ∫ :       ∫            

21 ∫            

 

∫ (        )    

∫ (√         )       ∫               ∫         

∫            

22 ∫ (         )    

 

∫ (        )    

∫ (√             )       
 

∫          ∫ :       ∫          

23 ∫              

 

∫ (        )    

∫ (√             )       ∫           ∫ :       ∫            



26 

 

24 ∫             

 

∫ (        )    

∫ (√                )       
∫               ∫             

∫            

25 ∫            

 

∫ (        )    

∫(:           )      
∫               ∫          

∫           

26 ∫ (        )    

 

∫ (        )    

∫ (√               )       
 

∫          ∫          

 

∫          

27 ∫             

 

∫ (        )    

∫ (√              )       
∫               ∫          

∫            

28 ∫             

 

∫ (        )    

∫ (√          )       
∫           ∫          

∫          

29 ∫ (        )    

 

∫ (        )    

∫ (√              )       
∫          ∫ :       ∫             

30 ∫               

 

∫ (        )    

∫ (√             )       ∫           ∫         

∫         
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31 ∫                  ∫ (        )    

∫ (√             )       ∫               ∫ :       ∫            

32 ∫            

 

∫ (        )    

∫ (√          )       
 

∫          ∫ :       ∫           

 

 
&9@4  2.4 "CD989?9AAO= <AF97D4? < 97B CD<@9A9A<9. 

1)'EFAO= HDBAF4?PAO= >BAFDB?P 

 #B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO:  

 +FB F4>B9 BCD989?9AAO= <AF97D4? BF HGA>J<<         CB BFD9;>G [   ]? 

 � K9@ EBEFB<F 79B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4? 
 � K9@ EBEFB<F H<;<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4? 
 % CB@BMPR >4>B= HBD@G?O 6OK<E?SRF BCD989?9AAO= <AF97D4?? 
 �4>B6O BEAB6AO9 E6B=EF64 BCD989?9AAB7B <AF97D4?4? 
 �4>B64 EI9@4 D9L9A<S ;484K< A4 6OK<E?9A<9 C?BM48< H<7GDO E CB@BMPR 
BCD989?9AAB7B <AF97D4?4? (CD<@9D) 

 �4>B64 EI9@4 D9L9A<S H<;<K9E><I ;484K E CB@BMPR BCD989?9AAB7B <AF97D4?4? 
(CD<@9D) 

 

2)"J9ABKAB9 ;484A<9 
1. !4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<: 
4) G = I2-10I+25, G = 5-I         5)                
2. %>BDBEFP FBK><, 86<:GM9=ES CDS@B?<A9=AB, ;484A4 GD46A9A<9@ S (t) = 3t 
�OK<E?<FP CGFP, CDB=89AAO= FBK>B= ;4 5 E9>GA8 CBE?9 A4K4?4 86<:9A<S. 
3.  �OK<E?<FP D45BFG, EB69DL9AAGR CD< D4EFS:9A<< CDG:<AO A4 6 E@, 9E?< 8?S 
E:4F<S 99 A4 3 E@ AG:AB CD<?B:<FP E<?G 15 ! 
 

3)"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
&9>EF ;484A<S:  <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 4 ;484A<= 32 64D<4AFB6. 
�D<F9D<< BJ9A><: >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 BJ9A<649FES 6 1 54??. �FB7B:  
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�B?-6B 54??B6 "J9A>4 

4 «5» 

3 «4» 

2 «3» 

1 < @9A99  «2» 

 
!4=F< C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<: 

�4D<4AF 1 2 3 4 
1 G= 1- I2 , G=0     

 
G= I2 -1, G=0 ,   I = 
0, I =  1          

G = 4 – I2, G = I + 
2, G = 0 

G = I2, G = :  

2 G= 4- I2   ,     G=0      
  

G= I2 -4, G=0 , I = 
0, I = - 1       

G = 4I – I2, G = 4 
– I, G = 0 

G = 4 – I2, G = 2 - 
I 

3 G= 9- I2,   G=0     
     

G= I2 -9, G=0  , I= - 
2, I = 1     

G = I3,  G = (I – 
2)2, G = 0 

G = 4I – I2, G = I 

4 G= I2 +1, I=-1, I=2, 
G=0  
 

G= I3 -1, I=0, G=0         G = (I + 1)2, G = 1 
– I, G = 0 

G = I3, G = :  

5 G= I2 +2, I=-2, I=1, 
G=0    
  

G = -I3 -1, I= 0, I= 
-1, G=0       

G = 4I – I2, G = I, 
G = 0 

G = (I + 1)2, G = 3 
+ I 

6 G= I2 -1, I=1, I=2, 
G=0    
    

G= I3 -1, I= - 1, G=0         G = 4 – I2, G = 2 - 
I, G = 0 

G = I3,  G = (I – 
2)2, I = 0 

7 G= I2 -4, I=2, I=3, 
G=0    
    

G = -I3 -1, I= 1, I= 
-1, G=0       

G = (I + 1)2, G = 3 
+ I, G = 0 

G = 4 – I2, G = I + 
2 

8 G= I2 +3, I=0, I=1, 
G=0      
   

G= I3 -1, I= - 1, 
I=0, G=0          

G = - I3,  G = (I + 
2)2, G = 0 

G = I + 3, G = (I + 
1)2  

9 G= I3 +1, I= -1, 
I=1, G=0   
     

G= I2 -1, G=0        G = I2, G = : ,  G 
= 0, I = 4 

G = 4I – I2, G = 4 
- I 

10 G= I3 +1, I=0, I=1, 
G=0     
    

G= I2 -4, G=0        G = I3, G = : ,  G 
= 0, I =9 

G = (I + 1)2, G = 1 
- I 

11 G= I3 -1, I=1, I=2, 
G=0      
     

G= I2 -9, G=0        G = I + 2, G = 4 – 
I2, G = 0 

G = :     G = I2 

12 G = -I3 -1, I= -2, I= 
-1, G=0 
       
 

G= I2 -1, G=0 , I = 0      G = I3, G = : ,  G 
= 0, I =2 

G = 3 + I, G = (I + 
1)2 

13 G = -I3 +1, I= -1, 
I=1, G=0   
      

G= I2 -4, G=0 , I = 1      G = I2, G = : ,  G 
= 0, I = 9 

G = I, G = 4I – I2  

14 G = I3 +2, I= -1, G= I2 -9, G=0  , I= G = I3, G = : ,  G G = 2 - I , G = 4 – 
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I=1, G=0   
      

1, I = 2      = 0, I =4 I2  

15 G= I2 +4, I= -1, 
I=1, G=0   
   

G = -I3 -1, I= 1, G=0      G = 4 – I, G = 4I – 
I2, G = 0 

G = : ,  G = I3  

16 G= I2 +3, I=0, I=1, 
G=0     
 

G= I2 -4, G=0 , I = 
2, I = - 1       

G = I2, G = : ,  G 
= 0, I = 2 

G = 4I – I2,G = 4 – 
I,I = 0 

17 G = I2 +1, I= -1, 
I=1, G=0   
              

G= I2 -9, G=0  , I= - 
2, I = 3     

G = I3, G = : ,  G 
= 0, I =3 

G = I + 2, G = 4 – 
I2  

18 G=2I2, I= -1, I=2, 
G=0     
   

G = -I3 -1, I= 2, I = 
0, G=0       

G = (I – 2)2, G = 
I3,  G = 0 

I = 0, G = - I3,   
G = (I + 2)2 

19 G=2I2, I= -2, I=1, 
G=0      
   

G= I3 -1, I= - 1, G=0         G = I3, G = : ,  G 
= 0, I =5 

G = 4 - I , G = 4I – 
I2 

20 G=x2+1, x= -2, x=0, 
G=0 
 

G= I2 -4, G=0 , I = 
1, I = - 1       

G = I2, G = : ,  G 
= 0, I = 3 

I = 0, G = I3,  G = 
(I – 2)2  

21 G= x2+1, I=0, I=1, 
G=0      
          

G= I2 -9, G=0  , I= - 
2, I = 2      

G = 1 – I, G = (I + 
1)2, G = 0 

G = 4 – I2, G = 2 + 
I 

22 G= I2 +2, I= -1, 
I=1, G=0    
           

G= I3 -1, I= - 2,G=0         G = I, G = 4I – I2, 
G = 0 

G = - I3,  G = (I + 
2)2, 
 I = 0 

23 G= I2 +3, I= -1, 
I=0, G=0  
            

G = -I3 -1, I= 2, I = 
1, G=0       

G = I3, G = : ,  G 
= 0, I =6 

I = 0, G = 4I – I2, 
G = 4 – I 

24 G= I2 +2, I=-1, I=2, 
G=0   
            

G = -I3 -1, I= 2, G=0      G = I2, G = : ,  G 
= 0, I = 5 

G = (I + 1)2, G = I 
+ 3 

25 G= x2+1, x=0, x=2, 
G=0       
       

G = -I3 -1, I= 3, G=0      G = I3, G = : ,  G 
= 0, I =7 

G = 2 + I , G = 4 – 
I2 

26 G= I3 +1, I=0, I=1, 
G=0    
     

G= I2 -1, G=0 ,   I = 
0, I =  1          

G = 2 - I, G = 4 – 
I2, G = 0 

G = 9 – I2, G = 3 - 
I 

27 G= I3 -1, I=1, I=2, 
G=0       
    

G= I2 -4, G=0 , I = 
0, I = - 1       

G = I2, G = : ,  G 
= 0, I = 6 

G = 1 - I , G = (I + 
1)2 

28 G = -I3 -1, I= -2, I= 
-1, G=0 
       

G= I2 -9, G=0  , I= - 
2, I = 1     

G = 3 + I, G = (I + 
1)2, G = 0 

G = (I + 2)2 , I = 
0,  
G = - I3  

29 G = -I3 +1, I= -1, 
I=1, G=0  
       

G= I3 -1, I=0, G=0         G = (I + 2)2, G = - 
I3,  G = 0 

G = 3 - I , G = 9 – 
I2  

30 G = I3 +2, I= -1, 
I=1, G=0   
      

G = -I3 -1, I= 0, I= 
-1, G=0       

G = I2, G = : ,  G 
= 0, I = 7 

G = (I – 2)2 , I = 
0, G = I3  

31 G= I2 +4, I= -1, G= I3 -1, I= - 1, G=0         G = - I3,  G = (2 + G = 9 – I2, G = I + 
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I=1, G=0  
    

I)2, G = 0 3 

32 G= I2 +3, I=0, I=1, 
G=0   
   

G = -I3 -1, I= 1, I= 
-1, G=0       

G = I3, G = : ,  G 
= 0, I =8 

G = 4 – I , I = 0,  
G = 4I – I2 

 

&9@4 3.1. « 4FD<JO < BCD989?<F9?<».    

'EFAO= HDBAF4?PAO= BCDBE: 

1. �4FP BCD989?9A<9 CBASF<R @4FD<J4 
2. �4><9 6<8O @4FD<J 5O64RF? 
3. �4> 6OCB?A<FP 89=EF6<S E?B:9A<S < 6OK<F4A<S @4FD<J? 
4. �4> G@AB:<FP @4FD<JG A4 K<E?B? 
5. �4> 6OCB?A<FP 89=EF6<9 G@AB:9A<9 @4FD<J? 
6. �4=F9 BCD989?9A<9 BCD989?<F9?S 6FBDB7B CBDS8>4. %CBEB5 6OK<E?9A<S? 
7. �4=F9 BCD989?9A<9 BCD989?<F9?S FD9FP97B CBDS8>4. %CBEB5 6OK<E?9A<S? 
8. "CD989?<F9?P 4-7B CBDS8>4 < ECBEB5 6OK<E?9A<S D4;?B:9A<9@ CB Q?9@9AF4@ EFDB>< 
<?< EFB?5J4? 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
    &9>EF ;484A<S: <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 2 ;484A<= 32 64D<4AFB6. 

�D<F9D<<:          №1 – 35 (1+2)           №2 – 35 (1+1+1) 

�FB7B: 

 

�B?-6B 54??B6 "J9A>4 

6 «5» 

5 «4» 

3-4 «3» 

2 < @9A99  «2» 

 
 

1.�OK<E?<FP BCD989?<F9?<. 
 
�4D<4AF �OK<E?<F9 BCD989?<F9?P 3 

CBDS8>4, <ECB?P;GS @9FB8 
FD9G7B?PA<>B6 

�OK<E?<F9 BCD989?<F9?P 4 CBDS8>4, 
<ECB?P;GS @9FB8 D4;?B:9A<S CB Q?9@9AF4@ 
EFDB>< (EFB?5J4) 

1 
  |          | |                          | 
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2 |            | |                                            | 
 

3 |            | |                   | 
 

4 |            | |      
    

    
     | 

 

5 |            | |      
     

     
    | 

 

6 |             | |    
    

    
     | 

 

7 |             | |      
     

         | 
 

8 |            | |    
     

     
      | 

 

9 |            | |      
    

     
     | 

 

10 |             | |    
     

    
     | 

 

11 |             | |      
      

     
    | 

 

12 |            | |                    | 
 

13 |             | |                   | 
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14 |            | |                    | 
 

15 |            | |                              | 
 

16 |            | |                    | 
 

17 |             | |                    | 
 

18 |             | |                    | 
 

19 |             | |                   | 
 

20 |            | |                    | 
 

21 |           | |                    | 
 

22 |            | |                    | 
 

23 |             | |                    | 
 

24 |            | |                     | 
 

25 |            | |                     | 
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26 |             | |                     | 
 

27 |            | |                      | 
 

28 |            | |                    | 
 

29 |              | |                     | 
 

30 |            | |                     | 
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'EFAO= HDBAF4?PAO= >BAFDB?P 

1. #B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 +FB A4;O64RF Q?9@9AF4DAB= E<EF9@B= ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 
(%��')? 

 +FB A4;O64RF D9L9A<9@ Q?9@9AF4DAB= %��'? 
 +FB A4;O64RF BEAB6AB= @4FD<J9=, D4EL<D9AAB= @4FD<J9=, EFB?5JB@ 
E6B5B8AOI K?9AB6, EFB?5JB@ A9<;69EFAOI, Q?9@9AF4DAB= %��'? 

 �4>B6O BEAB6AO9 @9FB8O D9L9A<S %��'? 
 � K9@ EGFP @9FB84 �D4@9D4 8?S D9L9A<S %��'? (CD<@9D) 
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 � K9@ EGFP @9FB84 �4GEE4 8?S D9L9A<S %��'? (CD<@9D) 
2. %BEF46<FP >BAEC9>F 6BCDBE4 « 4FD<KAO= @9FB8 D9L9A<S E<EF9@ ?<A9=AOI GD46A9A<=». 

            "J9ABKAB9 ;484A<9 
    1. $9H8FP %��У: 4) @9FB8B@ �D4@9D4 5) @9FB8B@ Г4GEE4   {                                  

�4D<4AF                         

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.  �OK<E?<FP BCD989?<F9?P:

2312

5933

2511

51132

 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
    &9>EF ;484A<S: <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 2 ;484A<= 25 64D<4AFB6. 
№1 – 5 54??B6 (4 54??4 – ;4 >4:8O= BCD989?<F9?P, 154?? – BF69F) 
№2 – 5 54??B6 (2 54??4 – CDS@B= IB8, 2 54??4 – B5D4FAO= IB8, 1 54?? – BF69F) 

�FB7B:  

�B?-6B 54??B6 "J9A>4 

9-10 «5» 

7-8 «4» 

5-6 «3» 

4 < @9A99  «2» 
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&9@4 4.1 «#DS@BG7B?PA4S E<EF9@4 >BBD8<A4F. �9>FBDO»  

 'EFAO= HDBAF4?PAO= >BAFDB?P 

#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 �4>GR 69?<K<AG A4;O64RF E>4?SDAB=?  
 �4>GR 69?<K<AG A4;O64RF 69>FBDAB=?  
 +FB A4;O64RF 69>FBDB@?  
 +FB A4;O64RF 8?<AB= 69>FBD4?  
 �4><9 69>FBDO A4;O64RF B8<A4>B6B (CDBF<6BCB?B:AB) A4CD46?9AAO@<?  
 �4><9 69>FBDO A4;O64RF >B??<A94DAO@<?  
 �4><9 69>FBDO A4;O64RF >B@C?4A4DAO@<?  
 �4><9 69>FBDO A4;O64RF D46AO@<, CDBF<6BCB?B:AO@<?  
 $4EE>4:<F9 B ?<A9=AOI BC9D4J<SI A48 69>FBD4@<.  
 �4>4S EB6B>GCABEFP 69>FBDB6 A4;O649FES ?<A9=AB-;46<E<@B= (?<A9=AB- 
A9;46<E<@B=)?  

 �4>GR EB6B>GCABEFP 69>FBDB6 A4;O64RF 54;<EB@?  
 +FB A4;O64RF >BBD8<A4F4@< 69>FBD4?  
 �4><@< E6B=EF64@< B5?484RF >BBD8<A4FO 69>FBDB6?  
 +FB A4;O64RF CDB9>J<9= 69>FBD4 A4 BEP?  
 +FB A4;O64RF E>4?SDAO@ CDB<;6989A<9@ 69>FBDB6? 
 �4><@< E6B=EF64@< B5?4849F E>4?SDAB9 CDB<;6989A<9 69>FBDB6? 
 �4> 6OK<E?SRF E>4?SDAB9 CDB<;6989A<9 69>FBDB6, ;484AAOI >BBD8<A4F4@<? 
 �4> A4=F< G7B? @9:8G 69>FBD4@<? 
 �4> A4=F< D4EEFBSA<9 @9:8G FBK>4@<, ;484AAO@< >BBD8<A4F4@<? 
 �4> A4=F< 8?<AG 69>FBD4, ;484AAB7B >BBD8<A4F4@<? 
 �4>B64 79B@9FD<K9E>4S <AF9DCD9F4J<S E>4?SDAB7B CDB<;6989A<S 69>FBDB6? 
 +FB A4;O64RF 69>FBDAO@ CDB<;6989A<9@ 69>FBDB6? 
 �4> 6OK<E?SRF 69>FBDAB9 CDB<;6989A<9 69>FBDB6, ;484AAOI >BBD8<A4F4@<? 
 �4>B6O E6B=EF64 69>FBDAB7B CDB<;6989A<S 69>FBDB6? 
 �4>B6 79B@9FD<K9E><= E@OE? 69>FBDAB7B CDB<;6989A<S 69>FBDB6? 
 +FB A4;O64RF E@9L4AAO@ CDB<;6989A<9@ 69>FBDB6? 
 �4> 6OK<E?SRF E@9L4AAB9 CDB<;6989A<9 69>FBDB6, ;484AAOI >BBD8<A4F4@<? 
 �4>B6O E6B=EF64 E@9L4AAB7B CDB<;6989A<S 69>FBDB6? 

 �4>B6 79B@9FD<K9E><= E@OE? E@9L4AAB7B CDB<;6989A<S 69>FBDB6? 
 �4>B6O H<;<K9E><9 CD<?B:9A<S E>4?SDAB7B < 69>FBDAB7B CDB<;6989A<= 69>FBDB6? 

   

"J9ABKAB9 ;484A<9 
%4@BEFBяF9?PAB9 6OCB?A9A89 F8CB6B7B D4EG9F4 (E4@BCDB69D>4 CB QF4?BAG D9H9A8я):  
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     1. � FD9G7B?PA<>9 ��% <;69EFAO >BBD8<A4FO FBK>< �(3,-1,5), < 69>FBD

. !4=F< >BBD8<A4FO 69DL<A � < %. 
     2. #DB69D<FP, S6?S9FES ?< FD9G7B?PA<>, ;484AAO= E6B<@< 69DL<A4@<, D46ABEFBDBAA<@:

 
     3. "CD989?<FP, ?9:4F ?< 84AAO9 FBK>< A4 B8AB= CDS@B=: 
            4)  
     4. "CD989?<FP, >4><9 <; A<:9C9D9K<E?9AAOI 69>FBDB6  

 
         >B??<A94DAO E BEPR 45EJ<EE, E BEPR BD8<A4F, E BEPR 4CC?<>4F. 
     5. �OSEA<FP, >B??<A94DAO ?< 69>FBD4       9E?<:

  
  

  

"J9ABKAB9 ;484A<9 
%4@BEFBяF9?PAB9 6OCB?A9A89 F8CB6B7B D4EG9F4 (E4@BCDB69D>4 CB QF4?BAG D9H9A8я): 
 

     1.  �484AO 69>FBDO  a (-1, 2, 0),  j  (0, 1, 0). �OK<E?<FP:  Cos ( a ^ j ). 

     2. !4=F< >BBD8<A4FO 69>FBD4 bac  ,  9E?<  )8,2,4(),4,1,2(  ba . 

     3. �9>FBDO a  < b  6;4<@AB C9DC9A8<>G?SDAO,  |a| = 3,  |b| = 4. �OK<E?<FP: |
)2()3( baba  |. 

     4. �OK<E?<FP C?BM48P FD9G7B?PA<>4 ABC E 69DL<A4@< A(2, 1, 3), B(1, 0, 4), C(5, 1, 2). 
     5. �OK<E?<FP C?BM48P FD9G7B?PA<>4, 69DL<A4@< >BFBDB7B S6?SRFES FBK><: 
  (3;4), N(-2;3), P(4;5). 

    6. � A9>BFBDB@ 54;<E9 69>FBDO ;484AO >BBD8<A4F4@<: a  (1,1,2), 
1e = (2,2,-1), 

2e (0,4,8), 

3e (-1,-1,3). 

        '598<FPES, KFB 69>FBDO 91, 92, 93 B5D4;GRF 54;<E, < A4=F< 6 A9@ >BBD8<A4FO 69>FBD4
a  (1,1,2) 

 
&9@4 4.2 «'D46A9A<9 CDS@B= A4 C?BE>BEF< < 6 CDBEFD4AEF69» 

  "J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

 "J9ABKAB9 ;484A<9 
%4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S):  
 

  1. &D< 69DL<AO C4D4??9?B7D4@@4 � (3; -5), B (5; -3), C (-1; 3). "CD989?<FP K9F69DFGR 
69DL<AG D, CDBF<6BCB?B:AGR B. 

 2. "FD9;B>, B7D4A<K9AAO= FBK>4@< A 1; -3), B (4; 3) D4;89?9A A4 FD< D46AO9 K4EF<.       
"CD989?<FP >BBD8<A4FO FBK9> 89?9A<S. 
 3. �OK<E?<FP C?BM48P FD9G7B?PA<>4, 69DL<A4@< >BFBDB7B S6?SRFES FBK><: A (2; -
3), B (3; 2), C (-2; 5); 
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 4. �4AO FBK>< A (0; 0), B (3; -4), C (-3; 4), D (-2; 2), E (10; -3). "CD989?<FP 
D4EEFBSA<9 d @9:8G FBK>4@<: 
  4) � < �.     5) � < %. 
            5. �4AO 69DL<AO FD9G7B?PA<>4 � (1; -3), � (3; -5), % (-5; 7). "CD989?<FP E9D98<AO 
97B EFBDBA. 
 

"J9ABKAB9 ;484A<9 
%4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S):  

  

 1. &BK>< P1, P2, P3, P4, P5 D4ECB?B:9AO A4 CDS@B= 3x-2y-6=0; <I 45EJ<EEO     
EBBF69FEF69AAB D46AO K<E?4@ 4, 0, 2, -2, -6. "CD989?<FP BD8<A4FO QF<I FBK9>. 
 2. %FBDBAO FD9G7B?PA<>4 AB, BC < AC FD9G7B?PA<>4 ABC 84AO EBBF69FEF69AAB     
GD46A9A<S@< 4x+3y-5=0, x-3y+10=0, x-2=0. "CD989?<FP >BBD8<A4FO 97B 69DL<A. 
 3. �4A4 CDS@4S 5x+3y-3=0. "CD989?<FP G7?B6B= >BQHH<J<9AF k CDS@B=: 
       1) C4D4??9?PAB= 84AAB= CDS@B= 
       2) C9D9C9A8<>G?SDAB= 84AAB= CDS@B=. 
 4. �4AO 69DL<AO FD9G7B?PA<>4 A(4;6), B(-4;0), C (-1; -4). %BEF46<FP GD46A9A<S 
       4) FDTI 97B EFBDBA; 
       5) @98<4AO, CDB698TAAB= <; 69DL<AO �. 
 5. %BEF46<FP GD46A9A<S EFBDBA       FD9G7B?PA<>4, ;A4S B8AG 97B 69DL<AG % (4; -1), 4 F4>:9 
GD46A9A<9 6OEBFO 2x-3y+12=0 < @98<4AO 2x+3y=0, CDB6989AAOI <; B8AB= 69DL<AO. 
 6. !4=F< CDB9>J<R FBK>< $(-8;12) A4 CDS@GR, CDBIB8SMGR K9D9; FBK>< � (2; -3) < �(-5;1). 
 7. !4=F< GD46A9A<9 CDS@B=, CD<A48?9:4M9= CGK>G CDS@OI α(x+2y-5) + β(3x-2y+1) = 0. 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
�A8<6<8G4?PAB9 ;484A<9 № 5. 

"9>EF ;484A<S: <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 5 ;484A<= 10 64D<4AFB6. 
�4AO 69DL<AO FD9G7B?PA<>4 A   ;   ) , B (  ;   ), C(  ;   ). "CD989?<FP:  
1) 8?<AO EFBDBA FD9G7B?PA<>4; 
2) G7B? � FD9G7B?PA<>4; 
3) 8?<AG @98<4AO, CDB6989AAB= <; 69DL<AO �;  
4) 8?<AG 6OEBFO, CDB6989AAB= <; 69DL<AO �; 
5) C?BM48P FD9G7B?PA<>4. 
 
№ 64D<4AF4     

   � 
    
   � 

 
    % 

1 (4; 6)   (-5; 2)    (4; -4) 
2 (4; 3)   (-3; -1)    (2; 2) 
3 (-2; -2)    (1; 3)    (1; 4) 
4  (2; 4)    (3; 1)    (-1; 2)  
5 (2; 4)    (1; -2)    (-1; -2) 
6 (-1; -2)    (-1; 3)    (1; 4) 
7 (1; 3)    (-2; 4)    (1; 3) 
8 (2; -4)    (-3; -2)    (0; 1) 
9 (3; 4)    (-2; 1)    (2; -3) 
10 (0; 2)    (2; -3)    (3; 2;) 

 

�D<F9D<< 6OEF46?9A<S BJ9AB> ;4 <A8<6<8G4?PAB9 ;484A<9: 

"J9A>4 «5» -  6E9 5 ;484A<= D9L9AO CD46<?PAB;    
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 «4» - 4 ;484A<S D9L9AO CD46<?PAB;   

«3» -  3 ;484A<S D9L9AO CD46<?PAB; 

 «2» -  2 < @9A99 ;484A<= D9L9AO CD46<?PAB.   

 

&9@4 2.2 «'D46A9A<9 ?<A<< 6FBDB7B CBDS8>4».    

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 

%4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S):  
    1. %BEF46<FP GD46A9A<9 B>DG:ABEF< E J9AFDB@ 6 ;484AAB= FBK>9 S < 84AAO@ 
D48<GEB@ r: S (2; -3), r = 3; 
    2. �?S G>4;4AAB= B>DG:ABEF< BCD989?<FP >BBD8<A4FO J9AFD4 S < D48<GE r:  

4)  

    3. %BEF46<FP GD46A9A<9 B>DG:ABEF< >4E4RM9=ES >BBD8<A4FAOI BE9= < ?9:4M9= 
6 IV K9F69DF<, 9E?< 99 D48<GE D469A 4. 

   4. !4=F< >BBD8<A4FO 69DL<A, BE<, HB>GEO < Q>EJ9AFD<E<F9F Q??<CE4:  
   5. !4=F< >BBD8<A4FO 69DL<A, BE<, HB>GEO, Q>EJ9AFD<E<F9F < GD46A9A<S 4E<@CFBF 

7<C9D5B?O: 4)  5)  

   6. !4=F< >BBD8<A4FO HB>GE4 < A4C<E4FP GD46A9A<9 8<D9>FD<EO 8?S C4D45B?O  

   7. %BEF46<FP GD46A9A<9 C4D45B?O E 69DL<AB= 6 A4K4?9 >BBD8<A4F, ;A4S >BBD8<A4FO 
HB>GE4: F (6; 0). 

"J9ABKAB9 <A8<6<8G4?PAB9 ;484A<9 
�484A<9 1. �4A4 CDS@4S �I + �G + % = 0. %BEF46<FP GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 
;484AAGR FBK>G  0 

                        1) C4D4??9?PAB 84AAB= CDS@B=; 2) C9DC9A8<>G?SDAB 84AAB= CDS@B=. �EIB8AO9 
84AAO9 6;SFP <; F45?<JO. 
�484A<9 2. �?S CDS@OI �I + �G + % = 0 < �1I + �1G + %1 = 0 A4=F< <I 6;4<@AB9 
D4ECB?B:9A<9. � E?GK49 <I C9D9E9K9A<S A4=F< G7B? @9:8G A<@<, 6 E?GK49 <I 
C4D4??9?PABEF< - D4EEFBSA<9. �EIB8AO9 84AAO9 6;SFP <; F45?<JO. 
�484A<9 3. �4AO 69DL<AO FD9G7B?PA<>4 E >BBD8<A4F4@< (�, �1), (�, �1) < (%, %1). !4=F< 
GD46A9A<S 6OEBFO < @98<4AO QFB7B FD9G7B?PA<>4. �EIB8AO9 84AAO9 6;SFP <; F45?<JO. 

№ 
64D<4AF4 � � %  0 �1 �1 %1 �2 �2 %2  1 

1 1 
-
2 

5 3;-1 5 -3 1 2 -1 -1 1;1 

2 2 3 3 -2;3 -2 -1 0 0 6 2 1;2 

3 4 3 -3 -1;1 -4 -2 1 1 3 5 1;2 

�484A<9 4. �EE?98B64FP < CBEFDB<FP >D<6GR 6FBDB7B CBDS8>4.  
 

. 
  �D<F9D<< 6OEF46?9A<S BJ9AB> ;4 <A8<6<8G4?PAB9 ;484A<9: 

"J9A>4 «5» -  6E9 4 ;484A<S D9L9AO CD46<?PAB;    
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 «4» - 3 ;484A<S D9L9AO CD46<?PAB;   

«3» -  2 ;484A<S D9L9AO CD46<?PAB; 

 «2» -  1 < @9A99 ;484A<= D9L9AO CD46<?PAB.   

  "J9ABKAB9 ;484A<9 
 �BAFDB?PA4S D45BF4 CB F9@9 «�A4?<F<K9E>4S 79B@9FD<S A4 C?BE>BEF<».  
�484A<9 1.  
�4A4 CDS@4S �I + �G + % = 0. %BEF46<FP GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9;      
;484AAGR FBK>G  0 1) C4D4??9?PAB 84AAB= CDS@B=; 2) C9DC9A8<>G?SDAB 84AAB= CDS@B=. 
�484A<9 2. 
�?S CDS@OI �I + �G + % = 0 < �1I + �1G + %1 = 0 A4=F< <I 6;4<@AB9 D4ECB?B:9A<9. � 
E?GK49 <I C9D9E9K9A<S A4=F< G7B? @9:8G A<@<, 6 E?GK49 <I C4D4??9?PABEF< - D4EEFBSA<9.   
�484A<9 3.  
�4AO 69DL<AO FD9G7B?PA<>4 E >BBD8<A4F4@< (�, �1), (�, �1) < (%, %1). !4=F< GD46A9A<S 
6OEBFO < @98<4AO QFB7B FD9G7B?PA<>4. 
�EIB8AO9 84AAO9 8?S D9L9A<S ;484A<= 1, 2, < 3 6;SFP <; F45?<JO.  
 

№ 
64D<4AF4 � � %  0 �1 �1 %1 �2 �2 %2  1 

1 1 2 5 3;-1 5 -3 1 2 -1 -1 1;1 

2 2 3 3 -2;3 -2 -1 0 0 6 2 1;2 

 
�484A<9 4. �EE?98B64FP < CBEFDB<FP >D<6GR 6FBDB7B CBDS8>4.  

 

 
&9@4 5.1 «�B@5<A4FBD<>4, EB5OF<S, 69DBSFABEFP».   

"J9ABKAB9 ;484A<9 

1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)    
 +FB A4;O64RF 69DBSFABEFPR EB5OF<S �? (>?4EE<K9E>B9 BCD989?9A<9 69DBSFABEF<). 
�4><@< E6B=EF64@< B5?4849F 69DBSFABEFP? 

 +FB A4;O64RF EG@@B= EB5OF<= �< �? �4> A4=F< 69DBSFABEFP EG@@O 86GI 
A9EB6@9EFAOI EB5OF<=? EB6@9EFAOI EB5OF<=? 

 �4><9 EB5OF<S A4;O64RFES A9;46<E<@O@<? ;46<E<@O@<? �4> A4=F< 69DBSFABEFP 
CDB<;6989A<S 86GI A9;46<E<@OI EB5OF<=? 

 +FB F4>B9 GE?B6A4S 69DBSFABEFP? �4> 6OK<E?<FP 69DBSFABEFP EB6@9EFAB7B 
CBS6?9A<S 86GI ;46<E<@OI EB5OF<=? 

 #B >4>B= EI9@9 D9L4RFES ;484K< A4 CB?AGR 69DBSFABEFP? 
 +FB F4>B9 E?GK4=A4S 69?<K<A4? �4>4S E?GK4=A4S 69?<K<A4 A4;O649FES 8<E>D9FAB=, 
4 >4>4S –A9CD9DO6AB=? 

 +FB A4;O64RF ;4>BAB@ D4ECD989?9A<S 8<E>D9FAB= E?GK4=AB= 69?<K<AO (�%�)? 
 +FB F4>B9 DS8 D4ECD989?9A<S?  AB7BG7B?PA<> D4ECD989?9A<S? 
 �4>B6O BEAB6AO9 K<E?B6O9 I4D4>F9D<EF<>< E?GK4=AB= 69?<K<AO? 
 +FB A4;O64RF @4F9@4F<K9E><@ B:<84A<9@ �%�? 
 +FB A4;O64RF 8<EC9DE<9= �%�? 
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 �?S K97B 66B8<FES ED98A9>648D4F<K9E>B9 BF>?BA9A<9 �%�? 
 
 2)  BJ9ABKAB9 ;484A<9 
 1. � @474;<A9 6OEF46?9AO 8?S CDB84:< 18 <;89?<=, ED98< >BFBDOI 6 <;89?<= 
A9>4K9EF69AAO9. �4>B64 69DBSFABEFP FB7B, KFB 6;SFO9 E?GK4=AO@ B5D4;B@ 3 <;89?<S 5G8GF 
A9>4K9EF69AAO@<?  
 2. !4 E5BDBKAB9 CD98CD<SF<9 CBEFGC<?< B8ABF<CAO9 >B@C?9>FGRM<9 E FD9I 
;46B8B6 6 >B?<K9EF69:     E C9D6B7B ;46B84,35 – EB 6FBDB7B, 30 – E FD9FP97B. �9DBSFABEFP 
>4K9EF69AAB7B <;7BFB6?9A<S <;89?<= A4 C9D6B@ ;46B89 D46A4 0,7; A4 6FBDB@ -0,8; A4 
FD9FP9@ -0,9. �4>B64 69DBSFABEFP FB7B, KFB 6;SFB9 E?GK4=AO@ B5D4;B@ <;89?<9 5G89F 
>4K9EF69AAO@? 
             3)  BJ9ABKAB9 <A8<6<8G4?PAB9 ;484A<9  
                      

"9>EF ;484A<S: <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 3 ;484A<= 32 64D<4AFB6  
�D<F9D<< BJ9A<64A<S: 
№1 – 2 54??4 
№2 – 2 54??4 
№3 – 2 54??4 
�FB7B:  

�B?-6B 54??B6 "J9A>4 

6 «5» 

5 «4» 

3-4 «3» 

4 < @9A99  «2» 

 

1. � @474;<A9 6OEF46?9AO 8?S CDB84:< n <;89?<=, ED98< >BFBDOI k <;89?<= 
A9>4K9EF69AAO9. �4>B64 69DBSFABEFP FB7B, KFB 6;SFO9 E?GK4=AO@ B5D4;B@ m 

<;89?<= 5G8GF A9>4K9EF69AAO@<?  
�4D<4AF n k m 64D<4AF n k m 
1 20 6 2 17 24 8 2 
2 18 8 3 18 30 9 3 
3 16 6 2 19 15 5 2 
4 14 5 3 20 17 6 3 
5 12 4 3 21 18 8 4 
6 10 4 2 22 20 7 2 
7 18 6 3 23 22 6 3 
8 22 8 2 24 26 8 2 
9 24 10 3 25 28 7 3 
10 26 6 2 26 30 10 2 
11 30 8 3 27 26 6 2 
12 25 7 2 28 28 10 3 
13 23 6 3 20 6 2 20 
14 24 8 2 18 8 3 18 
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15 30 9 3 16 6 2 16 
16 28 7 3 32 22 8 2 
 

2. !4 E5BDBKAB9 CD98CD<SF<9 CBEFGC<?< B8ABF<CAO9 >B@C?9>FGRM<9 E FD9I ;46B8B6 
6 >B?<K9EF69:     E C9D6B7B ;46B84,     EB 6FBDB7B,     E FD9FP97B. �9DBSFABEFP 
>4K9EF69AAB7B <;7BFB6?9A<S <;89?<= A4 C9D6B@ ;46B89      A4 6FBDB@     , A4 FD9FP9@   . 

 �4>B64 69DBSFABEFP FB7B, KFB 6;SFB9 E?GK4=AO@ B5D4;B@ <;89?<9 5G89F 
>4K9EF69AAO@? 

�4D<4AF                     �4D<4
AF 

                  

1 25 0,9 35 0,8 40 0,7 17 30 0,9 20 0,7 50 0,7 

2 15 0,8 25 0,7 10 0,7 18 20 0,8 10 0,9 20 0,9 
3 40 0,9 35 0,7 25 0,9 19 25 0,9 35 0,8 40 0,7 
4 25 0,7 10 0,9 15 0,8 20 15 0,8 25 0,7 20 0,9 
5 10 0,9 20 0,8 20 0,6 21 40 0,9 25 0,8 35 0,8 
6 40 0,8 30 0,8 30 0,9 22 14 0,8 26 0,6 20 0,7 
7 20 0,8 50 0,9 30 0,8 23 18 0,9 32 0,8 30 0,7 
8 35 0,7 35 0,8 30 0,9 24 30 0,9 20 0,7 10 0,8 
9 15 0,9 45 0,8 40 0,9 25 16 0,9 24 0,8 60 0,9 
10 40 0,8 15 0,7 45 0,8 26 30 0,9 10 0,7 10 0,7 
11 20 0,9 15 0,9 15 0,8 27 15 0,8 35 0,9 50 0,8 
12 14 0,8 26 0,9 10 0,8 28 40 0,8 20 0,8 40 0,9 
13 16 0,8 40 0,9 44 0,7 29 25 0,9 35 0,8 40 0,7 
14 30 0,9 20 0,7 50 0,7 30 15 0,8 25 0,7 10 0,7 
15 20 0,8 10 0,9 20 0,9 31 35 0,7 35 0,8 30 0,9 
16 16 0,9 24 0,8 60 0,9 32 15 0,9 45 0,8 40 0,9 
 

3. �4AB D4ECD989?9A<9 8<E>D9FAB= E?GK4=AB= 69?<K<AO ). !4=F< @4F9@4F<K9E>B9 
B:<84A<9 < ED98A99 >648D4F<KAB9 BF>?BA9A<9. 

�4D<4
AF 

           K<E?B6O9 84AAO9 �4
D<
4A
F 

+<E?B6O9 84AAO9 

1    -5      2       3       4  17      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 18     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 19     4         6         9        0,1   0,3   0,4     0,2    0,4      0,3      0,3 
4    0,2   0,5   0,6 20     4         6         8         9    0,5   0,4   0,1    0,3      0,1      0,1     0,5 
5    -8     -2      1      3 21     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     22     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 23     6         8        14    0,3   0,4   0,1     0,2    0,2      0,4     0,4 
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8    2       3       10 24     1         3          4        5    0,1   0,4    0,5    0,4      0,3      0,1      0,2 
9    -4     -1      2      3 25     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 26     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 27     2         4          8    0,2    0,4    0,1    0,3    0,1      0,4       0,5 
12     2         5         6 28    -3        -1         3         5    0,5     0,1      0,4    0,4      0,3       0,1      0,2 
13    -5       -3       1      3 29    -2     1        3       5        0,2     0,1    0,1   0,6    0,1  0,3   0,4     0,2 
14      2        5         6          8 30    -5      2       3       4     0,2     0,2      0,4       0,2    0,4    0,3    0,1    0,2 
15     4         6         8         12 31    -3     2      3     5    0,3      0,1      0,3       0,3    0,3  0,4  0,1   0,2 
16     4         6         8         9 32    -6      -2       2       3    0,3      0,1      0,1     0,5    0,2    0,4    0,1    0,3 
 

 

&9@4 5.2 "EAB6AO9 CBASF<S @4F9@4F<K9E>B= EF4F<EF<>< 

 

'EFAO= HDBAF4?PAO= >BAFDB?P 

 1.#B?P;GSEP >BAEC9>FB@ ?9>J<< < D9>B@9A8G9@B= ?<F9D4FGDB= BF69F<FP A4 6BCDBEO: 
 +FB <;GK49F @4F9@4F<K9E>4S EF4F<EF<>4? 
 �4>B6O ECBEB5O CD98EF46?9A<S 84AAOI 6 @4F9@4F<K9E>B= EF4F<EF<>9? 
 +FB F4>B9 79A9D4?PA4S EB6B>GCABEFP? 
 +FB F4>B9 6O5BDBKA4S EB6B>GCABEFP? 
 �4>B6O B5N9@O 79A9D4?PAB= < 6O5BDBKAB= EB6B>GCABEF<? 
 +FB F4>B9 64D<4J<BAAO= < <AF9D64?PAO9 DS8O D4ECD989?9A<S? 
 +FB F4>B9 EF4F<EF<K9E>B9 D4ECD989?9A<9? 
 +FB F4>B9 CB?<7BA < 7<EFB7D4@@4? 
 �4>B6O BEAB6AO9 I4D4>F9D<EF<>< 64D<4J<BAAB7B DS84 

�A8<6<8G4?PAB9 ;484A<9  
&9>EF ;484A<S: <A8<6<8G4?PA4S D45BF4 EBEFB<F <; 6 ;484A<= 33 64D<4AFB6.   
�4A4 6O5BD>4 (CDBFB>B? A45?R89A<=), 789 N – B5N9@ 6O5BD><.  
!4K4?B C9D6B7B <AF9D64?4:0. �?<A4 <AF9D64?4:1 
#B 6O5BD>9 
1. EBEF46<FP 64D<4J<BAAO= DS8 
2. 6OK<E?<FP BFABE<F9?PAO9 K4EFBFO (K4EFBEF<) < A4>BC?9AAO9 K4EFBEF< 

3.  CBEFDB<FP 7D4H<>< 64D<4J<BAAB7B DS84 (CB?<7BA < 7<EFB7D4@@G)    
4. EBEF46<FP Q@C<D<K9E>GR HGA>J<R D4ECD989?9A<S 
5. CBEFDB<FP 7D4H<> Q@C<D<K9E>B= HGA>J<< D4ECD989?9A<S 
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6. 6OK<E?<FP K<E?B6O9 I4D4>F9D<EF<>< 64D<4J<BAAB7B DS84: 

1) ED98A99 4D<H@9F<K9E>B9   

 2)  8<EC9DE<R    

 3) EF4A84DFAB9 BF>?BA9A<9    

 4)  @B8G  B; @98<4AG  9. 
 

'E?B6<9 <A8<6<8G4?PAB7B ;484A<S: 
�O5BD>4 �1   N = 69  

0 4 2 0 5 1 1 3 0 2  2 4 3 2 3 3 0 4 5 1 

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

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

2 3 4 3 2 3 2 4 2              

�O5BD>4 �2    N = 66  

3 7 4 6  1 4 2 4 6 5 3 2 9 0 5 6 7 7 3 1 

5 5 4 2  6 2 1 5 3 3 1 5 6 4 4 3 4 1 5 5  

3 4 3 7  4 5 6 7 5 2 4 6 6 7 7 3 5 4 4 3 

5 5 7 6  6 1                

 
�O5BD>4 �3   N = 82 

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

2 1 0 1 2 1 4 4 2 3 3 5 5 2 1 2 3 2 3 1 

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

3 1                   

�O5BD>4 �4   N = 70 

3 3 1 0 0 3 3 5 3 0 0 4 1 5 1 6 5 4 7 4  

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

5 4 1 3 3 6 3 1 1 5 2 3 5 3 3 4 1 5 6 1 

3 3 3 5 6 1 2 1 3 4            

�O5BD>4 �5   N = 81 

0 2 5 1 0 8 6 0 6 0 3 5 0 1 8 7 6 0 7 7  

3 3 6 5 4 5 6 4 4 5 5 5 6 4 7 7 7 7 5 6  

2 3 3 5 5 4 4 6 5 5 4 6 4 5 6 7 1 1 2 2  

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

�O5BD>4 �6    N = 73 

4 1 0 7 6 3 7 8 7 4 7 8 7 3 9 3 1 5 10 10 
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6 5 7 6 3 8 4 3 8 4 6 8 7 8 7 7 7 4 11 10 

6 7 4 4 0 5 4 4 8 5 5 7 3 8 5 6 6 6 10 10 

3 5 7 8 5 7 9 8 2 3 6 9 11         

�O5BD>4 �7    N = 64 

2 2 1 3 4 2 1 1 3 3 4 3 2 4 2 1 4 3 1 4  

0 4 2 3 4 3 7 1 3 3 3 4 3 2 1 2 3 3 1 5  

3 0 2 1 2 3 0 0 3 6 2 4 3 4 2 4 1 2 0 3  

1 0 0 2                  

 �O5BD>4 �8    N = 80 

8 4 4 7 5 5 5 3 2 3 6 7 6 6 7 7 6 10 10 10 

7 6 8 7 7 9 1 3 4 7 4 4 5 4 9 6 5 10 10 11 

9 5 6 5 6 4 7 2 5 7 6 7 3 8 8 7 4 11 10 10 

7 5 7 6 6 5 6 6 6 5 8 1 9 1 4 5 6 8 4 8  

 �O5BD>4 �9     N = 79 

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

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

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

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

�O5BD>4 �10    N = 88 

3 5 6 8 4 5 4 7 2 7 7 3 7 4 4 5 4 4 5 2 

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

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

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

6 6 8 7 3 3 7 3             

�O5BD>4 �11 N = 86 

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

3 3 4 4 3 8 4 3 5 5 2 1 4 3 5 1 4 3 3 3 

1 0 2 2 1 7 5 2 6 2 1 1 8 4 5 4 1 4 5 4 

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

5 5 4 4 6 1                

 �O5BD>4 �12 N = 80 

 11 10 11 6 7 8 7 3 7 3 3 7 9 5 4 7 2 7 8 5 

 10 11 11 7 4 5 5 5 6 4 5 8 9 8 5 6 7 9 5 7 

 10 11 10 9 3 8 9 7 6 6 9 8 6 4 6 7 8 7 5 7 

 10 10 11 8 4 6 8 3 6 6 7 7 6 3 8 5 8 5 5 9 
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�O5BD>4 �13   N = 71 

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

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

0 2 3 1 0 3 1 1 1 2 1 1 0 0 1 1 3 0 2 3 

2 1 1 0 4 2 2 1 1 2 0                

 �O5BD>4 �14 N = 71 

6 6 5 6 11 8 7 4 4 8 3 2 3 9 7 6 9 5 8 10 

7 8 6 9 10 3 9 5 7 6 8 9 9 3 8 4 8 4 7 10 

4 6 9 2 10 8 7 7 7 8 4 3 6 2 3 8 6 9 6 11 

6 8 2 3 10 8 8 7 6 9 4           

 �O5BD>4 �15   N = 64 

2 0 1 2 0 0 2 2 1 1 0 0 0 0 1 2 0 4 0 0 2  

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

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

�O5BD>4 �16    N = 73 

5 4 4 4 5 0 3 7 2 2 3 0 5 6 3 4 6 1 2 5  

3 2 3 6 6 2 3 1 7 2 3 2 2 5 2 0 2 2 6 1 

3 6 7 7 2 0 4 6 1 1 6 7 1 3 4 6 6 3 2 1  

7 2 5 4 2 3 4 5 6 6 5 3 2         

�O5BD>4 �17    N = 95 

4 8 4 1 7 7 5 8 9 6 7 1 6 5 8 4 7 4 8 4  

6 5 7 4 8 7 4 3 2 8 7 5 0 4 7 6 3 5 7 2  

6 6 5 8 1 3 8 6 6 8 8 9 6 8 7 5 8 5 3 9 

5 7 7 8 3 7 9 6 5 4 4 4 7 7 4 7 5 9 5 9  

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

�O5BD>4 �18    N = 73 

5 3 3 3 5 4 5 3 3 4 2 1 5 2 4 0 2 2 3 2  

1 3 3 1 2 4 6 6 4 1 2 4 3 1 5 2 4 6 3 8  

4 5 1 1 2 0 2 3 3 2 4 2 1 2 3 1 2 4 3 0 

6 3 1 4 3 7 1 1 0 2 3 1 1         

�O5BD>4 �19    N = 80 

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

3 3 4 4 5 4 5 4 6 6 4 3 4 4 5 5 6 6 6 4  

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

0 0 0 2 1 1 1 1 3 0 0 1 1 0 1 0 1 1 1 0 
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�O5BD>4 �20    N = 89 

 7 8 4 0 4 6 5 4 3 2 4 8 6 2 2 5 3 6 6 5  

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

 3 7 5 3 3 3 7 5 3 4 9 2 1 4 4 4 2 4 3 4  

 5 5 3 7 5 3 2 6 2 4 4 4 0 6 1 3 4 4 5 4  

 3 5 4 1 1 9 9 5 0            

  �O5BD>4 �21 N = 85 

4 5 3 4 5 2 3 3 3 4 4 5 3 1 4 1 4 5 5 1  

2 5 5 5 3 4 3 5 5 4 0 2 6 7 1 3 2 2 4 2  

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

5 6 2 2 3 2 2 5 2 5 5 0 7 1 0 0 0 5 3 2 

7 6 3 5 3                

 �O5BD>4 �22   N = 65 

2 3 1 6 4 6 3 3 1 3 1 2 4 4 4 3 0 3 2 4 

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

3 0 4 4 3 5 3 2 5 2 0 2 0 2 5 0 1 3 3 2 

0 2 2 2 5                

�O5BD>4 �23   N = 66 

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

3 2 3 3 3 2 5 6 3 2 5 2 3 4 2 3 2 2 6 2 

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

2 0 2 2 2 3                

�O5BD>4 �24    N = 76 

7 5 5 5 5 9 4 5 3 8 5 3 8 3 3 9 6 1 6 11 

8 3 3 6 2 7 4 4 3 5 7 4 6 5 2 9 5 8 6 11 

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

8 4 2 7 7 5 9 6 2 7 7 9 2 6 8 11     

�O5BD>4 �25   N = 94 

2 0 2 6 2 3 5 3 8 3 6 4 5 2 6 6 5 5 8 8 

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

6 5 5 1 7 6 4 1 5 6 4 7 2 8 8 2 8 2 1 6 

5 2 3 6 3 3 5 3 3 7 5 6 6 3 4 6 7 4 6 2  

7 7 1 2 3 6 6 3 2 6 4 2 4 8       

�O5BD>4 �26 N = 80 

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

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

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

�O5BD>4 �27 N = 91 

1 0 1 3 1 1 4 4 5 5 4 5 4 5 5 5 6 6 6 6 

1 0 1 0 2 2 1 1 5 4 5 4 1 2 1 1 1 2 3 0  

3 2 2 3 1 2 0 1 5 4 2 2 2 1 1 3 3 1 2 5 

2 1 1 0 1 2 0 2 2 1 0 0 2 0 0 0 3 1 2 2  

2 5 4 4 6 3 1 1 3 5 4          

�O5BD>4 �28   N = 84 

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

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

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

1 2 0 1 1 1 2 0 0 2 2 1 2 2 3 3 2 1 6 4 

0 1 0 0                 

�O5BD>4 �29   N = 68 

4 1 9 6 11 11 6 5 4 10 11 10 9 6 8 8 6 9 9 3 

6 8 4 2 10 11 5 6 8 10 11 10 6 7 2 2 6 2 8 6 

9 6 7 4 10 10 5 9 7 10 11 11 9 5 9 5 8 6 8 9 

8 6 1 3 10 10 4 8             

 
 
 
 
�O5BD>4 �30   N = 65 

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

2 5 1 2 3 0 3 0 5 1 2 1 3 0 4 0 2 2 1 0 

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

2 2 1 2 2                

�O5BD>4 �31   N = 89 

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

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

1 0 3 7 5 3 3 3 7 5 3 4 9 2 1 4 4 4 2 4   

3 7 8 4 0 4 6 5 4 3 2 4 8 6 2 2 4 4 5 5  

3 7 5 3 2 6 2 4 4             

�O5BD>4 �32   N = 80  
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3 3 6 0 6 2 4 3 6 1 5 4 4 4 5 2 4 5 3 5 

4 5 3 4 5 2 3 3 3 4 4 5 3 1 4 1 4 5 5 1  

2 5 5 5 3 4 3 5 5 4 0 2 6 7 1 3 2 2 4 2  

5 6 2 2 3 2 2 5 2 5 5 0 7 1 0 0 0 5 3 2 

�O5BD>4 �33 N = 69 

3 0 4 4 3 5 3 2 5 2 0 2 0 2 5 0 1 3 3 2 

2 3 1 6 4 6 3 3 1 3 1 2 4 4 4 3 0 3 2 4 

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

0 2 2 2 5 3 4 5 6            

 �D<F9D<< 6OEF46?9A<S BJ9AB> ;4 <A8<6<8G4?PAB9 ;484A<9: 

"J9A>4 «5» -  6E9 6 ;484A<= D9L9AO CD46<?PAB;    

 «4» - 5 ;484A<= D9L9AO CD46<?PAB;   

«3» -  4 ;484A<S D9L9AO CD46<?PAB; 

 «2» -  3 < @9A99 ;484A<= D9L9AO CD46<?PAB.   

2.2  4F9D<4?O 8?S CDB@9:GFBKAB= 4FF9EF4J<< 

(BD@4 CDB@9:GFBKAB= 4FF9EF4J<<: Q>;4@9A. 

1>;4@9A CDB6B8<FES 6 F9EFB6B= HBD@9. 
�9@BAEFD4J<BAAO= 64D<4AF F9EF4: 

&9EF 8?S BJ9A>< CDB@9:GFBKAOI D9;G?PF4FB6 BE6B9A<S GK95AB= 8<EJ<C?<AO "#* 01. 
 4F9@4F<K9E><9 @9FB8O D9L9A<S CD<>?48AOI CDBH9EE<BA4?PAOI ;484K EC9J<4?PABEF< 
21.02.19 �9@?9GEFDB=EF6B 
 

�AEFDG>J<S CB 6OCB?A9A<R F9EFB6B= CDB7D4@@O: 

�4@ A9B5IB8<@B 6OCB?A<FP B8<A 64D<4AF F9EFB6OI ;484A<=, EBEFBSM<= <; 30 6BCDBEB6. 
�484A<S A9B5IB8<@B 6OCB?ASFP 6 ;484AAB= CBE?98B64F9?PABEF<, A9 ;45G8PF9 G>4;4FP 
AB@9D ;484A<S. �A<@4F9?PAB CDBK<F4=F9 F9EFB6B9 ;484A<9 < 6O59D<F9 B8<A CD46<?PAO= 
BF69F. �4 >4:8O= CD46<?PAO= BF69F 6 F9EF9 6O CB?GK49F9 1 54??.  4>E<@4?PAB9 
>B?<K9EF6B 54??B6 – 30. 

 4>E<@4?PAB9 6D9@S 6OCB?A9A<S ;484A<S – 60 @<A. 

�D<F9D<< BJ9A>< 6OCB?A9A<S F9EFB6OI ;484A<=  
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�B?-6B 54??B6 CB F9EFG "J9A>4 

30 «5» 

23-29 «4» 

16-22 «3» 

@9A99 16 «2» 

 

1 �4D<4AF 

1.�D989? HGA>J<< – QFB: 
4) +<E?B    
5) #9D9@9AA4S 69?<K<A4 I  
6)   - 59E>BA9KABEFP 
 

2. ЧFB5O 6OK<E?<FP CD989? HGA>J<<, A9B5IB8<@B … 

4) $9L<FP EBBF69FEF6GRM99 GD46A9A<9 
5) #B8EF46<FP 6@9EFB I CD989?PAB9 ;A4K9A<9 < 6OCB?A<FP 89=EF6<S 
6) $4;89?<FP K<E?<F9?P < ;A4@9A4F9?P 8DB5< A4 A4<6OELGR EF9C9AP I 
 

3.� D9;G?PF4F9 6OK<E?9A<S CD989?4                        CB?GK<FES: 
4) 0        

5)                        

6)  6   

7)- 3 

 

4.� D9;G?PF4F9 6OK<E?9A<S CD989?4 HGA>J<< CB?GK<?< 8DB5P   . �9 @B:AB ;4@9A<FP A4: 
4)  4 
5)  0,                  
6)   

 

5. � D9;G?PF4F9 6OK<E?9A<S CD989?4                 CB?GK<FES: 

4) 0              

5)      

6)    

7)      

6.�DB<;6B8A4S HGA>J<< G = f(I) – QFB: 

 4)                 
5)   = G´(I0) 
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6)∫        

7. $<;<K9E><= E@OE? C9D6B= CDB<;6B8AB=: 
4) E>BDBEFP 
5) E<?4                 
6) GE>BD9A<9 
 

8. �DB<;6B8A4S HGA>J<< G = tgx D46A4: 

4) cos x                

5) –sinx                  

6)                   

7)                      

9. �4A4 HGA>J<S y = f(x). �DB8B?:<F9 HBD@G?G: dy =  

4) G´(I0) 

5) G´· dx 

6) F(x) + C 

7)∫        

10.�4=8<F9 CDB<;6B8AGR HGA>J<<         , 9E?< Z(x,y) = 2x3   cos y 
 
4) 6x2 ∙ cos y       
5) 12x ∙ cos y         
6)  6x2 ∙ sin y          
7) 12x ∙ sin y 
 

11. ИAF97D<DB64A<9 – QFB 89=EF6<9 A4IB:89A<S: 

4) CDB<;6B8AB= HGA>J<< 

5) CD989?4 HGA>J<< 

6) C9D6BB5D4;AB= HGA>J<< 

 

12. �9BCD989?9AAO= <AF97D4? B5B;A4K49FES: 

4) ∫         

5) ∫          

6) G´· dx 

7) G´(I0) 

 

13. �9D6BB5D4;A4S HGA>J<< y = sin x D46A4: 

4) cos x                

5) – sin x                  

6)  - cos x                

7) sin x    
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14. �OK<E?SS ∫ (        :              )   , CB?GK49@: 
 

4) x2 – x3 + 
   :       | |          + %         

5) x2 – x3 + 
   :       | |         +C 

 

6)2 – 6x - 
  :               

 

15. �OK<E?SS ∫           · dx, CB?GK49@: 

4)             

5)            

6) 2I         

16. Ч<E?B i – QFB: 

4) :  

5) :  

6) :   

7) :  

 

17. �D< 6OK<F4A<< >B@C?9>EAOI K<E9?  Z1 = 3 – 2i,      Z2 = 1 – 4i, CB?GK49@: 
 

4) 2 – 6i 
5) 1 – 3i 
6) 2 + 6i 
7) 2 + 2i 
 
 
18. � D9;G?PF4F9 G@AB:9A<S        ; 
4) 14 
5)  -14 
6)     
7) -   . 
 
19. � 79B@9FD<K9E>B= HBD@9 K<E?B z = 1 – 4i, 5G89F CD98EF46?9AB 6 6<89: 
 

4) 69>FBD4 E A4K4?B@ 6 FBK>9 (0;0) < >BAJB@ 6 FBK>9 (1; - 4) 
5) 69>FBD4 E A4K4?B@ 6 FBK>9 (0;0) < >BAJB@ 6 FBK>9 (1;  4) 
6) 69>FBD4 E A4K4?B@ 6 FBK>9 (1;0) < >BAJB@ 6 FBK>9 (0; - 4) 
 
20.  � FD<7BAB@9FD<K9E>B= HBD@9 >B@C?9>EAB9 K<E?B z = 1 – i <@99F 6<8: 
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4)                   

5)                   

6)   :                

21.К4>4S <; ;4LFD<IB64AAOI H<7GD S6?S9FES >D<6B?<A9=AB= FD4C9J<9=? 

  

 
 

 
22. �?BM48P  >D<6B?<A9=AB= FD4C9J<< @B:AB A4=F< E CB@BMPR& 

 
4)#DB<;6B8AB=  
5) !9BCD989?9AAB7B <AF97D4?4 
6) #D989?4 HGA>J<<    
7) "CD989?9AAB7B <AF97D4?4 

 

23. И; C9D9K<E?9AAOI @4FD<J 98<A<KAB= S6?S9FES: 
 

4) (         )                          5) (         )                             6) (         ) 

 

24. �4AO @4FD<JO: А = (       ) < � = (     ).  4;ABEFPR � – А S6?S9FES @4FD<J4: 
 

4) (     )                     5) (         )                     6) (    ) 

 

25. �CD989?<F9?P |            | D469A: 
4) 5 
 
5) – 8 
 
6) - 24 
 
26.  9L4S E<EF9@G ?<A9=AOI GD46A9A<= E FD9@S A9<;69EFAO@< @9FB8B@ КD4@9D4, 
CB?GK<?<:   = 0,         = 0,       = 0,       = 0.  �O6B8: 
 

4) E<EF9@4 <@99F 98<AEF69AAB9 D9L9A<9 
5) E<EF9@4 A9 <@99F D9L9A<= 
6) E<EF9@4 <@99F @AB:9EF6B D9L9A<= 
 
27.  9L4S E<EF9@G ?<A9=AOI GD46A9A<= @9FB8B@ �4GEE4, @O: 
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4) 6OK<E?S9@ BCD989?<F9?< E<EF9@O 
5) CBE?98B64F9?PAB <E>?RK49@ A9<;69EFAO9 
6) 6OCB?AS9@ 89=EF6<S A48 @4FD<J4@< 
 

28.#D46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 84AAO9 FBK><, <@99F 6<8: 
 4) 0 CByAx    

5) bkxy           

6)
 

1
b

y

a

x
  

7)
12

1

12

1

yy

yy

xx

xx








   
  

 

29.Э>EJ9AFD<E<F9F Q??<CE4                    
4) 

2

1
    

5) 
2

3
   

6) 
3

2
    

7) 
2

3

 

30. #D46A9A<9 B>DG:ABEF< E J9AFDB@ !(-4;3) , D48<GEB@ R = 5, <@99F 6<8: 

4)          

5)                  

6)                 

4)                  

 
 
3. �<F9D4FGD4 
 
"EAB6A4S ?<F9D4FGD4: 
�<E<K><A �. &.  4F9@4F<>4 6 ;484K4I E D9L9A<S@<: GK95AB9 CBEB5<9 / � &.  &. �<E<K><A, 
�. �. %B?B69=K<>. 7-9 <;8., EF9D. – %4A>F – #9F9D5GD7: �4AP, 2020.-464 E. 1�% �4AP.  
 
�BCB?A<F9?PA4S ?<F9D4FGD4:   
�484SA �. �.  4F9@4F<>4: 'K95A<> / �.�. �484SA. - 3-e <;8. -  .: (BDG@: !�* �!($�- , 
2021. - 544 E. 1�% znanium 


