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$4;89? 1. 1?9@9AFO ?<A9=AB= < 69>FBDAB= 4?795DO (34 K.) 
#D4>F<K9E>4S D45BF4 71. "C9D4J<< A48 @4FD<J4@<. #D<6989A<9 @4FD<JO > 

EFGC9AK4FB@G 6<8G. 
 

 *9?P D45BFO: HBD@<DB64FP A46O>< 6OCB?A9A<S 89=EF6<= A48 @4FD<J4@<.  
      %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I >B@C9F9AJ<=: "� 3, "�6, #� 2.2. 

  
            )B8 D45BFO: 
 
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)    

 +FB A4;O64RF @4FD<J9=? 
 �4><9 @4FD<JO A4;O64RFES CDS@BG7B?PAO@<? >648D4FAO@<? 
 �4><9 @4FD<JO A4;O64RFES D46AO@<? 
 +FB A4;O64RF 7?46AB= 8<47BA4?PR @4FD<JO? 
 �4>4S >648D4FA4S @4FD<J4 A4;O649FES 8<47BA4?PAB=?  AG?96B=? 98<A<KAB=?  
FD4AECBA<DB64AAB=? FD9G7B?PAB=? EFGC9AK4FB=?  

 �4><9 CD9B5D4;B64A<S @4FD<JO A4;O64RFES Q?9@9AF4DAO@<? �4> CD<69EF< @4FD<JG 
> EFGC9AK4FB@G 6<8G? 

 +FB A4;O64RF EG@@B= @4FD<J? � K9@ EBEFB<F B5S;4F9?PAB9 GE?B6<9 EGM9EF6B64A<S 
EG@@O @4FD<J?  �4><@< E6B=EF64@< B5?4849F EG@@4 @4FD<J? (CD<@9D) 

 +FB A4;O64RF CDB<;6989A<9@ @4FD<JO A4 K<E?B? (CD<@9D) 
 +FB A4;O64RF CDB<;6989A<9@ 86GI @4FD<J? �4> A4=F< CDB<;6989A<9 86GI @4FD<J? � 
K9@ EBEFB<F B5S;4F9?PAB9 GE?B6<9 EGM9EF6B64A<S CDB<;6989A<S @4FD<J?  �4><@< 
E6B=EF64@< B5?4849F CDB<;6989A<9 @4FD<J? (CD<@9D) 

 
 2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
   1.    !4=F< ?<A9=AO9 >B@5<A4J<< @4FD<J: 4) �+�-%; 5) 3�+2%-6�, 9E?<: 
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  3.    �OCB?A<F9 89=EF6<S A48 @4FD<J4@<: 
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 4. #D<69EF< @4FD<JO > EFGC9AK4FB@G 6<8G 
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3) 'CD4:A9A<S <; GK95A<>4 (6 7DGCC4I, 6;4<@BCDB69D>4 CB BF69F4@ 6 GK95A<>9)  
    1. %?B:9A<9 @4FD<J: 7?.1. 77 2, 4  
     2. ?<A9=A4S >B@5<A4J<S @4FD<J: 7?.1. 778(B5D4;9J), 9,11. 
4) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
1.  !4=F< ?<A9=AO9 >B@5<A4J<< @4FD<J: 4) � - % +�; 5) 5� + 3� – 7%, 9E?<: 
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2. !4=F<     , 9E?<: 
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 3. �OCB?A<F9 89=EF6<S A48 @4FD<J4@<: 
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5) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

    

<FB7   
 

 

 
 

#D4>F<K9E>4S D45BF4 72. �OK<E?9A<9 BCD989?<F9?9=. !4IB:89A<9 B5D4FAB= 
@4FD<JO. 

         *9?P D45BFO: HBD@<DB64FP A46O>< 6OK<E?9A<S BCD989?<F9?9= < A46O><        
6OCB?A9A<S 89=EF6<= A48 @4FD<J4@<. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  
>B@C9F9AJ<=: "�6, "� 7, #� 1.2.  

 
               )B8 D45BFO: 

1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)   
  +FB A4;O64RF BCD989?<F9?9@   >648D4FAB= @4FD<JO? BCD989?<F9?9@ 6FBDB7B 
CBDS8>4? BCD989?<F9?9@ FD9FP97B CBDS8>4?  
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  �4><@< E6B=EF64@< B5?4849F BCD989?<F9?P? 
  � K9@ EBEFB<F @9FB8 FD9G7B?PA<>B6 8?S 6OK<E?9A<S BCD989?<F9?S FD9FP97B 
CBDS8>4? (CD<@9D) 

  +FB A4;O64RF @<ABDB@? 4?795D4<K9E><@ 8BCB?A9A<9@ Q?9@9AF4 BCD989?<F9?S? 
(CD<@9D) 

  � K9@ EBEFB<F @9FB8 D4;?B:9A<S CB Q?9@9AF4@ EFDB>< (EFB?5J4) 8?S 6OK<E?9A<S 
BCD989?<F9?S FD9FP97B CBDS8>4?  6OEL97B CBDS8>4? (CD<@9D) 

2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
    �OK<E?<F9 BCD989?<F9?P 

1)    |       |               2) |          |      3)

2781

941

321

           4)  

2312

5933

2511

51132

 
5) !4=F< @4FD<JG, B5D4FAGR 84AAB=: (          ) 

 
3) 'CD4:A9A<S <; GK95A<>4 (6 7DGCC4I, 6;4<@BCDB69D>4 CB BF69F4@ 6 GK95A<>9) 
    1."CD989?<F9?<: 7726, 33(B5D4;JO), 28,29,35.  
    2.@<ABDO < 4?795D4<K9E><9 8BCB?A9A<S: 7740,42(B5D4;JO), 41,43 
    3. BCD989?<F9?P K9F69DFB7B CBDS8>4 (6E9 3 ECBEB54 6OK<E?9A<S): 750. 
4) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
 
                  �OK<E?<F9 BCD989?<F9?P: 

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

3214

2143

1432

4321

 

5) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7   
 

 

 
  

#D4>F<K9E>4S D45BF4 7 3. $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= @9FB8B@ 
�D4@9D4 < @9FB8B@ �4GEE4. 

 *9?P D45BFO: HBD@<DB64FP A46O>< D9L9A<S E<EF9@ GD46A9A<= @9FB8B@ �D4@9D4   <     
@9FB8B@ �4GEE4. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 6, "� 7, "� 
8, #� 1.2.   
           )B8 D45BFO: 
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4 CB ?<EF4@ 6;4<@BBCDBE4) 

 +FB A4;O64RF Q?9@9AF4DAB= E<EF9@B= ?<A9=AOI 4?795D4<K9E><I GD46A9A<= 
(%��')? 
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 +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) 
 %GFP @9FB84 �D4@9D4 (@9FB84 BCD989?<F9?9=): 7?46AO= BCD989?<F9?P 
E<EF9@O BCD989?<F9?< A9<;69EFAOI  HBD@G?O �D4@9D4; 

 � K9@ EGFP @9FB84 �4GEE4 8?S D9L9A<S %��'? (CD<@9D) 
 %GFP @9FB84 �4GEE4 (@9FB84 CBE?98B64F9?PAB7B <E>?RK9A<S A9<;69EFAOI): CDS@B= 
IB8: D4EL<D9AA4S @4FD<J4 E<EF9@O  Q?9@9AF4DAO9 CD9B5D4;B64A<S  FD9G7B?PAO= 
6<8; B5D4FAO= IB8: FD9G7B?PA4S E<EF9@4  CBE?98B64F9?PAO9 CB8EF4AB6><  
<E>B@O9 C9D9@9AAO9. 

2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
     1. $9L<FP %��': 4) @9FB8B@ �D4@9D4 5) @9FB8B@ �4GEE4  {                                  

�4D<4AF                         

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 

 

       2.  �OK<E?<FP BCD989?<F9?P:

3021

4152

1321

2142




 

 3) 'CD4:A9A<S <; GK95A<>4 (6 7DGCC4I, 6;4<@BCDB69D>4 CB BF69F4@ 6 GK95A<>9) 
       1. @9FB8 �D4@9D4: 774 7?. 1 (B5D4;9J), 77 75, 79, 81 
       2. @9FB8 �4GEE4: 776 7?.1 (B5D4;9J), 77 84, 86   
 4) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S). 
       1. $9L<FP %��': 4) @9FB8B@ �D4@9D4 5) @9FB8B@ �4GEE4  {                                  

�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

 

5) �FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 



10 
 

1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

 

 

#D4>F<K9E>4S D45BF4 7 4. $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= 
@4FD<KAO@ @9FB8B@. 

 
          *9?P D45BFO: HBD@<DB64FP A46O>< D9L9A<S E<EF9@ GD46A9A<= @4FD<KAO@ @9FB8B@. 
           %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, "� 6, "� 7 "� 8.  
 
          )B8 D45BFO: 

1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4 CB ?<EF4@ 6;4<@BBCDBE4) 
 +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=, EFB?5JB@ E6B5B8AOI K?9AB6, EFB?5JB@ 
A9<;69EFAOI,  

 @<ABDB@ @4FD<JO, 4?795D4<K9E><@ 8BCB?A9A<9@ Q?9@9AF4 @4FD<JO,  
 FD4AECBA<DB64AAB= @4FD<J9=?  
 �4>B6 4?7BD<F@ 6OK<E?9A<S B5D4FAB= @4FD<JO? 
 � K9@ EGFP @4FD<KAB7B @9FB84 D9L9A<S %��'? 

 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
     1. $9L<FP %��'  @4FD<KAO@ @9FB8B@ {                                  

�4D<4AF                         

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) 'CD4:A9A<S <; GK95A<>4 (6 7DGCC4I, 6;4<@BCDB69D>4 CB BF69F4@ 6 GK95A<>9) 
     1.@4FD<KAO= @9FB8: 766 7?. 1 (B5D4;9J), 77 67-70  
4) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S). 
 
     1. $9L<FP %��' @4FD<KAO@ @9FB8B@ {                                  

�4D<4AF                         
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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 

 

  
5) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

#D4>F<K9E>4S D45BF4 7 5.  $9L9A<9 E<EF9@ ?<A9=AOI GD46A9A<= 
D4;?<KAO@< ECBEB54@<. 

  
*9?P D45BFO: "5B5M<FP < E<EF9@4F<;<DB64FP ;GAO CB F9@9 «$9L9A<9 E<EF9@ GD46A9A<=». 
%CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, "� 3, "� 6, "� 7, "� 8.   
 
)B8 D45BFO: 
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4 CB ?<EF4@ 6;4<@BBCDBE4) 

 +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) 
 %GFP @9FB84 �D4@9D4 (@9FB84 BCD989?<F9?9=): 7?46AO= BCD989?<F9?P 
E<EF9@O BCD989?<F9?< A9<;69EFAOI  HBD@G?O �D4@9D4; 

 � K9@ EGFP @9FB84 �4GEE4 8?S D9L9A<S %��'? (CD<@9D) 
 %GFP @9FB84 �4GEE4 (@9FB84 CBE?98B64F9?PAB7B <E>?RK9A<S A9<;69EFAOI): CDS@B= 
IB8: D4EL<D9AA4S @4FD<J4 E<EF9@O  Q?9@9AF4DAO9 CD9B5D4;B64A<S  FD9G7B?PAO= 
6<8; B5D4FAO= IB8: FD9G7B?PA4S E<EF9@4  CBE?98B64F9?PAO9 CB8EF4AB6><  
<E>B@O9 C9D9@9AAO9. 

 2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
      1. $9L<FP %��': 4) @9FB8B@ �D4@9D4 5) @9FB8B@ �4GEE4 6) @4FD<KAO@ @9FB8B@ {                                  

�4D<4AF                         

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) 'CD4:A9A<S <; GK95A<>4 (6 7DGCC4I, 6;4<@BCDB69D>4 CB BF69F4@ 6 GK95A<>9) 
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      1. @9FB8 �D4@9D4: 774 7?. 1 (B5D4;9J), 77 75, 79, 81 
      2. @9FB8 �4GEE4: 776 7?.1 (B5D4;9J), 77 84, 86   
 4) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S). 
      1. $9L<FP %��': 4) @9FB8B@ �D4@9D4 5) @9FB8B@ �4GEE4 6) @4FD<KAO@ @9FB8B@ {                                  

�4D<4AF                         

7 1 1 -1 0 2 3 -2 2 3 -2 0 1 

8 1 1 1 4 2 1 3 9 3 3 -1 0 

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

 
  
 5) �FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

 

#D4>F<K9E>4S D45BF4 7 6. �<A9=AO9 BC9D4J<< A48 69>FBD4@<.  
 
 *9?P D45BFO: HBD@<DB64FP G@9A<9 6OCB?ASFP ?<A9=AO9 BC9D4J<< A48 69>FBD4@<.  
            %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 4, "� 5, "� 6.  
 )B8 D45BFO: 

1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)   
 �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?  

 
 2) 'CD4:A9A<S <; GK95A<>4 (6 7DGCC4I, 6;4<@BCDB69D>4 CB BF69F4@ 6 GK95A<>9) 
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      'K95A<> 2, 7?.3, 771-7 EFD.80 
 3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
     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?<:

  
4) �FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 
 
 

  

  
 
 #D4>F<K9E>4S D45BF4 7 7. !9?<A9=AO9 BC9D4J<< A48 69>FBD4@<. 
 
            *9?P D45BFO: (BD@<DB64FP G@9A<9 6OCB?ASFP A9?<A9=AO9 BC9D4J<< A48 
69>FBD4@<. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 6, "� 8, #� 1.2.   
 
                      )B8 D45BFO: 
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4 CB ?<EF4@ 6;4<@BBCDBE4) 

 %6B=EF64 E>4?SDAB7B CDB<;6989A<S 86GI 69>FBDB6? 
 �O698<F9 HBD@G?O 8?S 8?<AO 69>FBD4, G7?4 @9:8G 86G@S   69>FBD4@<;                       

 (BD@G?G D4EEFBSA<S @9:8G FBK>4@< 6 89>4DFB6B= CDS@BG7B?PAB= E<EF9@9 
>BBD8<A4F; 

 �4>B64 79B@9FD<K9E>4S <AF9DCD9F4J<S E>4?SDAB7B CDB<;6989A<S 69>FBDB6?   
 %6B=EF64 69>FBDAB7B CDB<;6989A<S 86GI 69>FBDB6; 
 %6B=EF64 E@9L4AAB7B CDB<;6989A<S FD9I 69>FBDB6; 
 �9B@9FD<K9E><= E@OE? 69>FBDAB7B CDB<;6989A<S; 
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 �9B@9FD<K9E><= E@OE? E@9L4AAB7B CDB<;6989A<S» 
 (<;<K9E><9 CD<?B:9A<S E>4?SDAB7B < 69>FBDAB7B CDB<;6989A<=; 

 �9>4DFB64 E<EF9@4 >BBD8<A4F. 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
      1. !4=F< E>4?SDAB9 CDB<;6989A<9 69>FBDB6 ba  , 9E?< ,532 kjia ý kjib 47 ý . 

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

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

)()( baba  |;   

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

      6.!4=F< E@9L4AAB9 CDB<;6989A<9 69>FBDB6 ),,,( cba  9E?<        
)0,2,1(),8,2,4(),4,1,2( ýýý cba  

3)  E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
     1.  �484AO 69>FBDO  ýa (-1, 2, 0),  ýj  (0, 1, 0). �OK<E?<FP:  Cos ( a ^ j ). 

     2. !4=F< >BBD8<A4FO 69>FBD4 bac ý ,  9E?<  )8,2,4(),4,1,2( ýý 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@<: ýa  (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 ýa  

(1,1,2). 
 
4.�FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

#D4>F<K9E>4S D45BF4 7 8. "C9D4J<< A48 69>FBD4@<. 
  
*9?P D45BFO: "5B5M<FP < E<EF9@4F<;<DB64FP ;GAO CB F9@9 «�9>FBDO».  %CBEB5EF6B64FP 
HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 1, "� 6, "� 9. 
 )B8 D45BFO: 
�BAFDB?PA4S D45BF4  
 �484A<S 8?S >BAFDB?PAB= D45BFO  

�484A<9 1: �B??<A94DAO ?< 69>FBDO          D4;?B:9AAO9 CB 69>FBD4@           
�484A<9 2: #9DC9A8<>G?SDAO ?< 69>FBDO           
�484A<9 3: �B@C?4A4DAO ?< 69>FBDO           
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�484A<9 4: #D< >4>B@ ;A4K9A<<    69>FBDO �� < �% C9DC9A8<>G?SDAO?  
�484A<9 5: �4AO >BBD8<A4FO FBK9> �, �, %. �OK<E?<FP: 
1) 2�� – 3�% 

2) ; 

3) ; 

4) BDF 69>FBD4    ⃗⃗⃗⃗  ⃗ 
5) ; 

6) ; 

7) ; 

 
�484A<9 6: �4AO >BBD8<A4FO 69DL<A C<D4@<8O ��%�. �OK<E?<FP: 
1) B5N9@ C<D4@<8O; 
2) 8?<AG D95D4;   
3) C?BM48P 7D4A< ��%; 
 
�4D<4AFO 8?S >BAFDB?PAB= D45BFO. 
�4D<4AF 1 
 

1.1  

3.1  

2.1  

4.1  

5.1  

6.1  

 
�4D<4AF 2 
 

1.2  

2.2  

3.2  

4.2  

5.2  

6.2  
 

�4D<4AF3    

1.3  
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2.3  

3.3  

4.3  

5.3  

6.3  

'A<69DE4?PA4S L>4?4 BJ9A<64A<S 

#DBJ9AF D9;G?PF4F<6ABEF< 
(CD46<?PAOI BF69FB6) 

�4K9EF69AA4S BJ9A>4 <A8<6<8G4?PAOI 
B5D4;B64F9?PAOI 8BEF<:9A<= 

54?? (BF@9F>4) 69D54?PAO= 4A4?B7 
90 – 100 5 BF?<KAB 
80 – 89 4 IBDBLB 
70 – 79 3 G8B6?9F6BD<F9?PAB 
@9A99 70 2 A9G8B6?9F6BD<F9?PAB 
 
 

$4;89? 2. �A4?<F<K9E>4S 79B@9FD<S A4 C?BE>BEF<. (21K.) 
#D4>F<K9E>4S D45BF4 7 9. "EAB6AO9 ;484K< @9FB84 >BBD8<A4F A4 

C?BE>BEF<. 

 
 *9?P D45BFO: (BD@<DB64FP G@9A<9 D9L4FP BEAB6AO9 ;484K< @9FB84 >BBD8<A4F A4 
C?BE>BEF<. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 4, "� 6,  "� 7,  
2.2.  
            )B8 D45BFO: 
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)   

 !4C<L<F9 HBD@G?O 8?S 6OK<E?9A<S D4EEFBSA<S @9:8G 86G@S FBK>4@< < 89?9A<S 
BFD9;>4 6 84AAB@ BFABL9A<<. 

 �4> A4=F< >BBD8<A4FO E9D98<AO BFD9;>4?  
 �4> A4=F< G7?B6B= >BQHH<J<9AF CDS@B=, 9E?< BA4 ;484A4 B5M<@ GD46A9A<9@? 
 %HBD@G?<DG=F9 GE?B6<S C4D4??9?PABEF< < C9DC9A8<>G?SDABEF< CDS@OI. 
 +FB CD98EF46?S9F EB5B= GD46A9A<9 CGK>4 CDS@OI? 
 !4C<L<F9 GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 FBK><. 
 �4> A4=F< D4EEFBSA<9 BF FBK>< 8B CDS@B=? 

 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
          
      1. &BK>< � (2; -1), N (-1; 4), P (-2; 2) S6?SRFES E9D98<A4@< EFBDBA FD9G7B?PA<>4.    
"CD989?<FP 97B 69DL<AO. 
      2. �4AO 69DL<AO FD9G7B?PA<>4 A (1; 4), B (3; -9), C (-5; 2). "CD989?<FP 8?<AG 97B 
@98<4AO, CDB6989AAB= <; 69DL<AO B. 
     3. �4AO 69DL<AO B8ABDB8AB= FD9G7B?PAB= C?4EF<A>< A (x1; y1), B (x2; y2), C (x3; y3). 
"CD989?<FP >BBD8<A4FO 99 J9AFD4 @4EE. *9AFD @4EE A4IB8<FES 6 FBK>9 C9D9E9K9A<S @98<4A. 
    4. �4AO 869 E@9:AO9 69DL<AO >648D4F4 A (3; -7) < � (-1; 4). �OK<E?<FP 97B C?BM48P. 
    5. �B>4;4FP, KFB FBK>< � (3; -5), � (-2; -7), % (18; 1) ?9:4F A4 B8AB= CDS@B=. 
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3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S). 
 1. FD< 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); 
 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. 
 
4.�FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

#D4>F<K9E>4S D45BF4 7 10. #DS@4S A4 C?BE>BEF<. �;4<@AB9 D4ECB?B:9A<9 
CDS@OI. 

  
*9?P D45BFO: (BD@<DB64FP G@9A<9 D9L4FP ;484K< A4 6;4<@AB9 D4ECB?B:9A<9 CDS@OI. 
%CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 6,  "� 7, "� 8, #� 1.2.                          
            )B8 D45BFO: 
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)    

 �4> A4=F< >BBD8<A4FO E9D98<AO BFD9;>4? 
 �4> A4=F< G7?B6B= >BQHH<J<9AF CDS@B=, 9E?< BA4 ;484A4 B5M<@ GD46A9A<9@? 
 %HBD@G?<DG=F9 GE?B6<S C4D4??9?PABEF< < C9DC9A8<>G?SDABEF< CDS@OI. 
 +FB CD98EF46?S9F EB5B= GD46A9A<9 CGK>4 CDS@OI? 
 !4C<L<F9 GD46A9A<9 CDS@B=, CDBIB8SM9= K9D9; 869 FBK><. 
 �4> A4=F< D4EEFBSA<9 BF FBK>< 8B CDS@B=? 
 �4>B6O HBD@G?O 8?S 6OK<E?9A<S D4EEFBSA<S @9:8G 86G@S FBK>4@< < 89?9A<S 
BFD9;>4 6 84AAB@ BFABL9A<<.                         . 

 2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
          

         1. "CD989?<FP >4><9 <; FBK9> M1 (3;1), M2 (2;3), M3 (6;3), M4 (-3; -3), M5 (3; -1), M6(-    
2;1) ?9:4F A4 CDS@B= 2x-3y-3=0 < >4><9 A9 ?9:4F A4 A9=. 
         2. !4=F< FBK>G C9D9E9K9A<S 86GI CDS@OI 3x-4y-29=0, 2x+5y+19=0. 
         3. %FBDBAO        FD9G7B?PA<>4         ?9:4F   A4       CDS@OI   x+5y-7=0, 3x-2y-4=0      
7x+y+19=0. �OK<E?<FP C?BM48P FD9G7B?PA<>4. 
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         4. %BEF46<FP    GD46A9A<S EFBDBA FD9G7B?PA<>4, ;A4S B8AG 97B 69DL<AG � (2; -1), 4     
F4>:9 GD46A9A<9 6OEBFO 3x-4y+27=0 < 5<EE9>FD<EO x+2y-5=0, CDB6989AAOI <; D4;?<KAOI 
69DL<A. 
          5. "CD989?<FP G7B?   B5D4;B64AAO= 86G@S CDS@O@<: 5x-y+7=0, 3x+2y=0; 

          6. �4A4 CDS@4S: 2x+3y-6=0;  
              %BEF46<FP 8?S A99 GD46A9A<9 «6 BFD9;>4I» < CBEFDB<FP QFG CDS@GR A4 K9DF9:9. 
          7. !4=F< FBK>G  1, E<@@9FD<KAGR FBK>9  2(8; -9) BFABE<F9?PAB CDS@B=, CDBIB8SM9=        
K9D9; FBK>< � (3; -4) < � (-1; -2). 
          8. �B>4;4FP, KFB 6 E?98GRM<I E?GK4SI 869 84AAO9 CDS@O9 C4D4??9?PAO: 
              1) 3x+5y-4=0, 6x+10y+7=0; 

          9. !4=F< J9AFD CGK>4 CDS@OI, 84AAB7B GD46A9A<S@< 
             α(2x+3y-1) + β(x-2y-4) = 0 
3) E4@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 GD46- 
A9A<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 < 
 
4) �FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 
 

 

 

 

 

  

#D4>F<K9E>4S D45BF4 7 11.%BEF46?9A<9 GD46A9A<= CDS@OI < >D<6OI 
6FBDB7B CBDS8>4 < <I CBEFDB9A<9. 
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 *9?P D45BFO: (BD@<DB64FP G@9A<9 EBEF46?SFP GD46A9A<S CDS@OI < >D<6OI 6FBDB7B 
CBDS8>4 < G@9A<9 EFDB<FP <I. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: 
"� 2, "� 6, #� 2.2.    
            )B8 D45BFO:  
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)   

 �4> ;4C<E4FP C4D4@9FD<K9E>B9 GD46A9A<9 7<C9D5B?O? 
 �4> ;4C<E4FP C4D4@9FD<K9E>B9 GD46A9A<9 Q??<CE4? 
 �4> ;4C<E4FP C4D4@9FD<K9E>B9 GD46A9A<9 C4D45B?O? 
 +FB A4;O64RF HB>GE4@<, 5B?PLB= < @4?B= BEPR, Q>EJ9AFD<E<F9FB@ C4D45B?O? 
 +FB A4;O64RF HB>GE4@<, 5B?PLB= < @4?B= BEPR, Q>EJ9AFD<E<F9FB@ 7<C9D5B?O? 
 +FB A4;O64RF HB>GE4@<, 5B?PLB= < @4?B= BEPR, Q>EJ9AFD<E<F9FB@ Q??<CE4? 

2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
        
     1. %BEF46<FP GD46A9A<9 B>DG:ABEF< E J9AFDB@ 6 ;484AAB= FBK>9 S < 84AAO@ 
D48<GEB@ r: S (4; -7), r = 5 
     2. �?S G>4;4AAB= B>DG:ABEF< BCD989?<FP >BBD8<A4FO J9AFD4 S < D48<GE r

.  #BEFDB<FP QFG >D<6GR. 
    3. %BEF46<FP GD46A9A<9 B>DG:ABEF<, >4E4RM9=ES BE9= >BBD8<A4F < CDBIB8SM9= K9D9; 
FBK>G   (2; 1). 

   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 (0; 4). 
3) E4@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). 
 
 
 

 
4) �FB7< ;4ASF<S 
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7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 
 

  

#D4>F<K9E>4S D45BF4 7 12. �A4?<F<K9E>4S 79B@9FD<S A4 C?BE>BEF<». 
 

*9?P D45BFO: "5B5M<FP < E<EF9@4F<;<DB64FP ;GAO CB F9@9.  
%CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, "� 6, #� 1.2.    
           �BAFDB?PA4S D45BF4 CB F9@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=. 
�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.  
 

7 
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.  

 

. 

'A<69DE4?PA4S L>4?4 BJ9A<64A<S 

#DBJ9AF D9;G?PF4F<6ABEF< 
(CD46<?PAOI BF69FB6) 

�4K9EF69AA4S BJ9A>4 <A8<6<8G4?PAOI 
B5D4;B64F9?PAOI 8BEF<:9A<= 

54?? (BF@9F>4) 69D54?PAO= 4A4?B7 
90 – 100 5 BF?<KAB 
80 – 89 4 IBDBLB 
70 – 79 3 G8B6?9F6BD<F9?PAB 
@9A99 70 2 A9G8B6?9F6BD<F9?PAB 
 

 

$4;89? 3. �<HH9D9AJ<4?PAB9 <EK<E?9A<9 HGA>J<< B8AB= C9D9@9AAB=. 
#D4>F<K9E>4S D45BF4 7 13. 1?9@9AF4DAO9 HGA>J<< < <I 7D4H<><. 
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*9?P D45BFO: HBD@<DB64FP G@9A<S: CD<@9ASFP E6B=EF64 HGA>J<=; EFDB<FP < K<F4FP 7D4H<>< 
HGA>J<=; 6OCB?ASFP CD9B5D4;B64A<9 7D4H<>B6.                                    %CBEB5EF6B64FP 
HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, "� 7, #� 1.4.    
 
            )B8 D45BFO:  
1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 
           �484A<9 – CDB8B?:<FP BF69F (;4CB?A<FP CDB59?O). 

 +<E?B6B= HGA>J<9= E B5?4EFPR BCD989?9A<S D A4;O649FES EBBF69FEF6<9, CD< 
>BFBDB@ ..................EBCBEF46?S9FES CB A9>BFBDB@G CD46<?G ....... 

 "5?4EFP BCD989?9A<S HGA>J<< – QFB ................... 
 "5?4EFP ;A4K9A<= HGA>J<< – QFB .............................. 
 (GA>J<S f A4;O649FES K9FAB=, 9E?< ?R5O@ 86G@ CDBF<6BCB?B:AO@ ;A4K9A<S@ 
4D7G@9AF4 EBBF69FEF6GRF ............................ 

 (GA>J<S f A4;O649FES A9K9FAB=, 9E?< ?R5O@ 86G@ CDBF<6BCB?B:AO@ ;A4K9A<S@ 
4D7G@9AF4 EBBF69FEF6GRF ............................... 

 �D4H<> K9FAB= HGA>J<< E<@@9FD<K9A BFABE<F9?PAB ......................... 
 �D4H<> A9K9FAB= HGA>J<< E<@@9FD<K9A BFABE<F9?PAB .......................... 
 (GA>J<R f A4;O64RF C9D<B8<K9E>B= E C9D<B8B@ & 0, 9E?< 8?S ?R5B7B I <; B5?4EF< 
BCD989?9A<S ;A4K9A<S x + xT < x – T CD<A48?9:4F .................. 

 (GA>J<S f 6B;D4EF49F A4 @AB:9EF69 $, 9E?< 8?S ?R5OI I1 < I2 <; @AB:9EF64 $ F4><I, 
KFB I2 I1, 6OCB?A9AB A9D469AEF6B .............................. 

 (GA>J<S f G5O649F A4 @AB:9EF69 $, 9E?< 8?S ?R5OI I1 < I2 <; @AB:9EF64 $ F4><I, KFB 
I2 I1, 6OCB?A9AB A9D469AEF6B .................. 

2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
          1.!4=F< B5?4EFP BCD989?9A<S HGA>J<<: 4) y =√        5               6)              
         2. 'EF4AB6<FP, >4>4S <; 84AAOI HGA>J<= S6?S9FES K9FAB=, 4 >4>4S – A9K9FAB=: 

4) y=x4+2x2-3 5) y=x5-4x3+5x 6) y=           
         3. %D46A<FP K<E?4: 4) 1,5-3 < 1,5-5 5) (  )   < (  )   6) 8-1,7 < 16-1,5 

         4. %?B:AGR HGA>J<R ;4C<E4FP 6 6<89 J9CBK>< D469AEF6: y=        
         5. #BEFDB<FP < CDBK<F4FP 7D4H<> HGA>J<<: 4) y =           5) G =      (      )     6) 
y=    + 1 

3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S). 
         1.!4=F< B5?4EFP BCD989?9A<S HGA>J<<: 4) y =√                           6)              
         2. 'EF4AB6<FP, >4>4S <; 84AAOI HGA>J<= S6?S9FES K9FAB=, 4 >4>4S – A9K9FAB=: 
4) y=x8+2x4-3 5) y=x7-4x3+5x 6) y=           
         3. %D46A<FP K<E?4: 4) 3,5-3 < 3,5-5 5) (  )   < (  )   6) 25-1,7 < 125-1,5 

        4. %?B:AGR HGA>J<R ;4C<E4FP 6 6<89 J9CBK>< D469AEF6: y=        
      5. #BEFDB<FP < CDBK<F4FP 7D4H<> HGA>J<<: 4) y =           5) G =      (      )     6) 
y=      - 2. 
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4) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

#D4>F<K9E>4S D45BF4 7 14.  �OK<E?9A<9 CD989?B6 K<E?B6OI 
CBE?98B64F9?PABEF9=. 

               *9?P D45BFO: HBD@<DB64FP G@9A<9 6OK<E?SFP CD989?O K<E?B6OI 
CBE?98B64F9?PABEF9=.  %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, "� 
6, #� 2.2. 
                )B8 D45BFO: 
1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 �4=F9 BCD989?9A<9 K<E?B6B= CBE?98B64F9?PABEF<. #D<@9DO  
 %CBEB5O ;484A<S K<E?B6B= CBE?98B64F9?PABEF<.  
 �4>4S CBE?98B64F9?PABEFP A4;O649FES 6B;D4EF4RM9= (G5O64RM9=)?  
 #BASF<9 59E>BA9KAB @4?B= < 59E>BA9KAB 5B?PLB= 69?<K<A   

 #D46<?4 D4E>DOF<S A9BCD989?TAABEF9= 6<84    ,   

 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
 �484A<9. �OK<E?<F9 CD989?O K<E?B6OI CBE?98B64F9?PABEF9=:  
 

 

                               
3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
�484A<9. �OK<E?<FP CD989? K<E?B6B= CBE?98B64F9?PABEF< 

 
 
 
 
 
 
 
 

 

 
 
4) �FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
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1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

#D4>F<K9E>4S D45BF4 7 15. �OK<E?9A<9 CD989?B6 HGA>J<< A4 
59E>BA9KABEF<. 

 
*9?P D45BFO: HBD@<DB64FP G@9A<9 6OK<E?SFP CD989?O HGA>J<= A4 59E>BA9KABEF<. 
%CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 6, "� 8, #� 1.2.    
                      )B8 D45BFO:  
1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 +FB CBA<@4RF CB8 CD989?B@ HGA>J<< A4 59E>BA9KABEF<? #D<@9D. 
 � K9@ EBEFB<F CD46<?B D4E>DOF<S A9BCD989?TAABEF< 6<84     ? 

 2. � K9@ EBEFB<F CD46<?B D4E>DOF<S A9BCD989?TAABEF< 6<84   ? 

2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
 �484A<9. �OK<E?<F9 CD989?O HGA>J<= A4 59E>BA9KABEF<: 
  

   

       

          

          

 
 
3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG)  
�484A<9. �OK<E?<F9 CD989?O HGA>J<= A4 59E>BA9KABEF<: 
  

1.  

2.  

3.  

4.  

5.   

 

  
4) �FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
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1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 
 

  

#D4>F<K9E>4S D45BF4 7 16. �OK<E?9A<9 CD989?B6 HGA>J<= 6 FBK>9. 
            
 *9?P D45BFO: HBD@<DB64FP G@9A<9 6OK<E?SFP CD989?O HGA>J<= 6 FBK>9. %CBEB5EF6B64FP 
HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, "� 6, #� 1.4.    
                       )B8 D45BFO:  
1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 +FB CBA<@4RF CB8 CD989?B@ HGA>J<< 6 FBK>9? #D<@9D. 
 �4> D4E>DO649FES A9BCD989?9AABEFP 0/0? 

 +9@G D469A CD989? >BAEF4AFO? 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
       �OK<E?<F9 CD989?O HGA>J<= 6 FBK>9: 
 

 
3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 

 

 
4.�FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

   #D4>F<K9E>4S D45BF4 7 17.   �4@9K4F9?PAO9 CD989?O.  
  
 *9?P D45BFO: HBD@<DB64FP G@9A<9 6OK<E?SFP CD989?O HGA>J<=. 
 %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, "� 6, #� 1.4.    
             )B8 D45BFO:  

1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)  
 #D989?O EG@@O, CDB<;6989A<S < K4EFAB7B 86GI HGA>J<=? 
 #BASF<9 59E>BA9KAB 5B?PLB= 69?<K<AO? 
 #BASF<9 CD989?4 HGA>J<< 6 FBK>9? 
 #D46<?4 D4E>DOF<S A9BCD989?9AABEF9=     ; 

  ?  

 �4> D4E>DO649FES A9BCD989?9AABEFP ? 

 #9D6O= ;4@9K4F9?PAO= CD989?? 
 �FBDB= ;4@9K4F9?PAO= CD989?? 
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2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
      �OK<E?<F9 CD989?O HGA>J<=  
 

4) 6 FBK>9           5) A4 59E>BA9KABEF<               6) ;4@9K4F9?PAO9 CD989?O 

                                                             

                                        
 
3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
    �OK<E?<F9 CD989?O HGA>J<=  
 

 

 
4) �FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

#D4>F<K9E>4S D45BF4 7 18. �?4EE<H<>4J<S FBK9> D4;DO64. 
             
*9?P D45BFO: HBD@<DB64FP G@9A<9 <EE?98B64FP HGA>J<R A4 A9CD9DO6ABEFP < A4IB8<FP 
4E<@CFBFO HGA>J<<. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 3, "� 
6, #� 2.2.  
                      )B8 D45BFO:   

1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4)  
 +FB CBA<@4RF CB8 ?96BEFBDBAA<@ (CD46BEFBDBAA<@) CD989?B@ HGA>J<< 6 FBK>9      
 �4>GR FBK>G      A4;O64RF FBK>B= D4;DO64 1 DB84? 
 �4>GR FBK>G              FBK>B= D4;DO64 2 DB84? 
 �4>GR FBK>G              FBK>B= GEFD4A<@B7B D4;DO64? 
 � K9@ EGFP <EE?98B64A<S HGA>J<< A4 A9CD9DO6ABEFP?  
 +FB F4>B9 4E<@CFBF4 7D4H<>4 HGA>J<<? >4><9 EGM9EF6GRF 6<8O 4E<@CFBF? �4> 
A4=F< 69DF<>4?PAO9 4E<@CFBFO? A4>?BAAO9 4E<@CFBFO? 

2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
                   1. �EE?98B64FP HGA>J<R A4 A9CD9DO6ABEFP   6 FBK>4I 0;      "CD989?<FP 
I4D4>F9D D4;DO6B6 HGA>J<<, 9E?< BA< EGM9EF6GRF. #BEFDB<FP 7D4H<> HGA>J<<. 
 

4) 6 FBK>9                       5) A4 59E>BA9KABEF<               6) ;4@9K4F9?PAO9 CD989?O 
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�4D<4AFO 77 1-12:   ( )  {              (   )                            

�4D<4AF     
1 -2 1 
2. �EE?98B64FP HGA>J<R A4 A9CD9DO6ABEFP. "CD989?<FP I4D4>F9D D4;DO6B6 HGA>J<<, 9E?< 
BA< EGM9EF6GRF. !4=F< 4E<@CFBFO 7D4H<>4 HGA>J<<. 
1)   ( )              , 789   - 5B?PL<=  >BD9AP >648D4FAB7B FD9IK?9A4 
         ; 
 

  )  ( )              , 789   - 5B?PL<= >BD9AP >648D4FAB7B FD9IK?9A4 
 

�4D<4AF       �4D<4AF       
1 4 1 -3 2 2 -1 -1 
 
 
3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S). 
 

1. �EE?98B64FP HGA>J<R A4 A9CD9DO6ABEFP   6 FBK>4I 0;      "CD989?<FP I4D4>F9D D4;DO6B6 
HGA>J<<, 9E?< BA<       EGM9EF6GRF. #BEFDB<FP 7D4H<> HGA>J<<. 
 

�4D<4AFO 77 1-12:   ( )  {              (   )                            

�4D<4AF     
1 -1 2 
2. �EE?98B64FP HGA>J<R A4 A9CD9DO6ABEFP. "CD989?<FP I4D4>F9D D4;DO6B6 HGA>J<<, 9E?< 
BA< EGM9EF6GRF. !4=F< 4E<@CFBFO 7D4H<>4 HGA>J<<. 
1)   ( )              , 789   - 5B?PL<=  >BD9AP >648D4FAB7B FD9IK?9A4 

         ; 
  )  ( )              , 789   - 5B?PL<= >BD9AP >648D4FAB7B FD9IK?9A4 
 

�4D<4AF       �4D<4AF       
1 3 -1 -2 13 4 -11 -3 
 
 
4.�FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    
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#D4>F<K9E>4S D45BF4 7 19.   �OK<E?9A<9 CDB<;6B8AOI 
*9?P D45BFO: EB69DL9AEF6B64FP G@9A<9 6OK<E?SFP CDB<;6B8AGR HGA>J<<. 
%CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, "� 6, #� 2.2.  
                 )B8 D45BFO:   

 1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 
 +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??. 
 +FB CBA<@4RF CB8 CDB<;6B8AB= n-7B CBDS8>4? 
 (BD@O 8<HH9D9AJ<DB64A<S EG@@O, CDB<;6989A<S, K4EFAB7B 86GI HGA>J<=:  
 ( ; ; ;   

 %?B:A4S HGA>J<S < CD46<?B 99 8<HH9D9AJ<DB64A<S? 
 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
 
     1. #B?P;GSEP HBD@G?4@< < CD46<?4@< 8<HH9D9AJ<DB64A<S, A4=8<F9 CDB<;6B8AO9 
HGA>J<=: 
     4) G = ;   5) G =

 
;   6) y =  

     7) ;  8) ;  9)
 

. 

     2. $9L<F9 GD46A9A<9 , 9E?< . 

     3. $9L<F9 A9D469AEF6B , 9E?< . 

     4.  4F9D<4?PA4S FBK>4 86<:9FES CDS@B?<A9=AB CB ;4>BAG . +9D9;  

E>B?P>B E9>GA8 CBE?9 A4K4?4 86<:9A<S FBK>4 BEF4AB6<FES? 
     5. �?S 84AAB= HGA>J<<   G =  A4=8<F9      ( )  ( )  ( )  ( )              
3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
     1. #B?P;GSEP HBD@G?4@< < CD46<?4@< 8<HH9D9AJ<DB64A<S, A4=8<F9 CDB<;6B8AO9 
HGA>J<=: 
     4) G = I7- 3x5 +    – 8; 5) G = ;   6) G =          ; 
 
     7)

 ;  8)  ;  9)
  . 

     2. $9L<F9 GD46A9A<9  , 9E?< . 

     3. $9L<F9 A9D469AEF6B , 9E?< f(x) = . 

     4. #B CDS@B= 86<:GFES 869 @4F9D<4?PAO9 FBK>< CB ;4>BA4@   <  � 
>4>B@ CDB@9:GF>9 6D9@9A< E>BDBEFP C9D6B= FBK>< 5B?PL9 E>BDBEF< 6FBDB=? 
     5. �?S 84AAB= HGA>J<< G = I7- 3x5 +8 A4=8<F9      ( )  ( )  ( )  ( )              
 
4) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

)u   ( )u   u



ö ö
÷ ÷
ø ø

ø ùc u 

6535
24  xx,x xx

x
÷
ø
ö

÷
ø
ö  28

2
4

1

x

x




ø ù 4 2
1 xxf ý ø ù x

xf
2

5ý ø ù
xx

ee

xln
xf


ý

ø ù 0ý xf ø ù ø ù24 xxf ý

ø ù 0þ xf ø ù 51292
23 ý xxxxf

ø ù ttttx 52
3

1 23 ý

6535
24  xx,x

ø ù xxx 23
2 

ø ù
ø ù212

1


ý

x
xf

ø ù x
exf

3ý ø ù xcosxf 5ý

ø ù 0ý xf ø ù 12
24 ý xxxf

ø ù 0þ xf 1874
3

1 23  xxx

ø ù 34
2

1 ý ttx ø ù 3

2 ttx ý
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2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

 

  

#D4>F<K9E>4S D45BF4 7 20. #B?AB9 <EE?98B64A<9 HGA>J<<. #BEFDB9A<9 
7D4H<>B6. 

 
*9?P D45BFO: HBD@<DB64FP G@9A<9 <EE?98B64FP HGA>J<< CBED98EF6B@ CDB<;6B8AB= < 
6OCB?ASFP CBEFDB9A<9 7D4H<>B6. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  
>B@C9F9AJ<=: "� 2, "� 5, #� 2.2.  
           )B8 D45BFO:   
1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 �4> A4=F< 4E<@CFBFO 7D4H<>4 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> E CB@BMPR 6FBDB= CDB<;6B8AB= <EE?98B64FP HGA>J<R A4 @BABFBAABEFP < 
Q>EFD9@G@O?  

 � K9@ ;4>?RK49FES CD<;A4> 6OCG>?BEF<? �B7AGFBEF< HGA>J<<? CD<;A4> 
EGM9EF6B64A<S C9D97<54? 

 �4> E CB@BMPR 6FBDB= CDB<;6B8AB= <EE?98B64FP HGA>J<R A4 6OCG>?BEFP – 
6B7AGFBEFP < FBK>< C9D97<54? 

 �4>B= EI9@B= D9>B@9A8G9FES CB?P;B64FPES CD< CBEFDB9A<< 7D4H<>4 HGA>J<<? 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
            �EE?98B64FP HGA>J<R A4 Q>EFD9@G@, A4=F< FBK>< C9D97<54, 4E<@CFBFO < CBEFDB<FP   
7D4H<> HGA>J<< y = f(x), 9E?<: 

             

  4)    5)  

3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S).  
              �EE?98B64FP HGA>J<R A4 Q>EFD9@G@, A4=F< FBK>< C9D97<54, 4E<@CFBFO < CBEFDB<FP 
7D4H<> HGA>J<< y = f(x), 9E?<: 
  4)    5)  

 
4.�FB7< ;4ASF<S 
7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 
 

  

;43
23 ý xxy ;

32
)(

2


ý

x

x
xf

;
3

1
3

3

1 23 ý xxxy ;
53

1
)(

2




ý
x

x
xf
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#D4>F<K9E>4S D45BF4 7 21. !4IB:89A<9 A4<5B?PL<I < A4<@9APL<I 
;A4K9A<= HGA>J<<. 

 *9?P D45BFO: HBD@<DB64FP G@9A<9 A4IB8<FP A4<5B?PL<9 < A4<@9APL<9 ;A4K9A<S 
HGA>J<<. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 6, "� 8, #� 2.2.      
            )B8 D45BFO:   
1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

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

 � 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> A4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< A4 84AAB@ BFD9;>9?  
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
      1.�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         
1 -1 9 0 2 

      2. !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) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (6;4<@BCDB69D>4 CB QF4?BAG D9L9A<S). 
     1.  �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         
2     

4 15 6 

      2. !4=F< A4<5B?PL99 < A4<@9APL99 A4 BFD9;>9  [   ] ;A4K9A<S HGA>J<<  ( )                        9E?< 

      

�4D<4AF             
2 1 3 -45 8 -6 5 

 
4.�FB7< ;4ASF<S 
7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    
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#D4>F<K9E>4S D45BF4 7 22. "5B5M4RM99 CB6FBD9A<9 CB D4;89?4@ 1-3. 
               *9?P D45BFO: B5B5M<FP < E<EF9@4F<;<DB64FP ;A4A<S ;4 E9@9EFD.  
               %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 1- "� 9, #� 1.2.  
                )B8 D45BFO: 
E4@BEFBSF9?PAB9 6OCB?A9A<9 F9EF4  
�?B> � 

7 
C/C �484A<9 (6BCDBE) �4D<4AFO BF69F4 

�AEFDG>J<S CB 6OCB?A9A<R ;484A<= 71-18: 6O59D<F9 J<HDG, EBBF69FEF6GRMGR 
CD46<?PAB@G 64D<4AFG BF69F4 < ;4C<L<F9 99 6 5?4A> BF69FB6. 
1 |           | 

7 
-7 
23 
-23 

2 
� (3; 5; 9), � (9; 5; 17). |  ⃗⃗⃗⃗  ⃗|=? 
 

-16 
10 
16 
15 

3              

1 
2 
3 
∞ 

4        (        )  ∞ 
0 
1/2 
2 

5 

Y′(Ã/4), 9E?< y=sin2x 

0 
1/2 
1 
2 

6 

Y′(1), 9E?<     √  

3 
3/2 
3e/2 
-3 

7  |    | 
 

2 
0 
-2 
14 

8 
S(t) = 3t4-t2+5, v(1)=? 
V(t) - E>BDBEFP 

7 
10 
1 
15 

9 !4=F< D4EEFBSA<9 @9:8G HB>GE4@< Q??<CE4 x2/100+y2/64=1  
12 
6 
10 
8 
 
 

10 !4=F< Q>EJ9AFD<E<F9F 7<C9D5B?O x2/64-y2/36=1 1,5 
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1,25 
0,8 
0,36 

11 

 

10 
0 
∞ 
18 

12   ⃗⃗ (3; 4),  ⃗ (-2; 1)   ⃗⃗   ⃗    
 

2 
10 
-2 
0 

13 Y′(1), 9E?<   I3+ 4I2-5I+2 0 
6 
2 
8 

14 
 

2 
1 
0 
∞ 

15 !4=F< GD46A9A<9 CDS@B=, BFE9>4RM9= A4 BESI >BBD8<A4F 
BFD9;><, D46AO9 3 < 4 

x/3+y/4=1 
3x+4y=1 
y=3x/4 
x+y=7 

�?B> � 

�AEFDG>J<S CB 6OCB?A9A<R ;484A<= 719-25: 6 EBBF69FEF6GRMGR EFDB>G 5?4A>4 BF69FB6 
;4C<L<F9 BF69F A4 CBEF46?9AAO= 6BCDBE, B>BAK4A<9 CD98?B:9A<S <?< CDBCGM9AAO9 
E?B64. 
7 
C/C �484A<9 (6BCDBE) 

19 �FBDB= ;4@9K4F9?PAO= CD989? <@99F 6<8& 
20 �4ABA<K9E>B9 GD46A9A<9 7<C9D5B?O <@99F 6<8& 
21 'D46A9A<9 CDS@B=, CDBIB8SM9= K9D9; FBK>G  0(x0;y0) E ABD@4?PAO@ 69>FBDB@ 

n=(A;B) ;4C<EO649FES 6 6<89& 
22  4FD<J9= � D4;@9D4 m x n A4;O649FES& <; m EFDB> < n EFB?5JB6, EBEFBSM4S <; 

K<E9? <?< <AOI @4F9@4F<K9E><I 6OD4:9A<=. 
23 !96ODB:89AAB= @4FD<J9= A4;O649FES @4FD<J4, ... 
24 +<E?B EFDB> <?< EFB?5JB6 >648D4FAB= @4FD<JO A4;O649FES ... @4FD<JO. 
25 �64 69>FBD4 A4;O64RFES D46AO@<, 9E?< BA< ... < ...  
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"J9A<64A<9 <A8<6<8G4?PAOI B5D4;B64F9?PAOI 8BEF<:9A<= CB D9;G?PF4F4@ 6OCB?A9A<S 
F9EF4 CDB<;6B8<FES 6 EBBF69FEF6<< E GA<69DE4?PAB= L>4?B= (F45?<J4).  

#DBJ9AF D9;G?PF4F<6ABEF< 
(CD46<?PAOI BF69FB6) 

�4K9EF69AA4S BJ9A>4 <A8<6<8G4?PAOI 
B5D4;B64F9?PAOI 8BEF<:9A<= 

54?? (BF@9F>4) 69D54?PAO= 4A4?B7 
24 – 25  5 BF?<KAB 
20 – 23 4 IBDBLB 
18 – 19 3 G8B6?9F6BD<F9?PAB 
17 < @9A99  2 A9G8B6?9F6BD<F9?PAB 
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$4;89? 4. �AF97D4?PAB9 <EK<E?9A<9 HGA>J<< B8AB= C9D9@9AAB=. 
#D4>F<K9E>4S D45BF4 7 23. �OK<E?9A<9 A9BCD989?9AAB7B <AF97D4?4. 

                 *9?P D45BFO: HBD@<DB64FP G@9A<9 6OK<E?SFP A9BCD989?9AAO= <AF97D4?. 
                 %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 6, "� 8, #� 1.2.                
 
                 )B8 D45BFO:   

1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 
 +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). 

 � K9@ EBEFB<F @9FB8 <AF97D<DB64A<S CB K4EFS@ CD< A4IB:89A<< A9BCD989?9AAB7B 
<AF97D4?4? (CD<@9D). 

 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
       !4=F< A9BCD989?9AAO= <AF97D4?.    )∫(        √                )   ) ∫             
                  3)∫(        )  (        )        
                  4) ∫       (      )         5) ∫ (   )                   )                        
�4D<4AF m n �4D<4AF  m n �4D<4AF m n 
1 3 4 2 7 3 3 9 6 
 
3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
     !4=F< A9BCD989?9AAO= <AF97D4?.    )∫(        √                )   ) ∫             
                 3)∫(        )  (        )        
                 4) ∫       (      )         5) ∫ (   )                   )                        
�4D<4AF m n �4D<4AF  m n �4D<4AF m n 
4 4 5 5 3 6 6 3 7 
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4) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 
 
 

  

#D4>F<K9E>4S D45BF4 7 24. �OK<E?9A<9 BCD989?9AAB7B <AF97D4?4. 
 *9?P D45BFO: HBD@<DB64FP G@9A<9 6OK<E?SFP BCD989?9AAO= <AF97D4?. 
            %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 4, "� 5, #� 2.2.  
            )B8 D45BFO:   
1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 +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>B6O BEAB6AO9 @9FB8O 6OK<E?9A<S BCD989?9AAB7B <AF97D4?4? 
 �4> BEGM9EF6?S9FES ;4@9A4 C9D9@9AAB= 6 BCD989?9AAB@ <AF97D4?9? 
 �4> BEGM9EF6?S9FES <AF97D<DB64A<9 CB K4EFS@ 6 BCD989?9AAB@ <AF97D4?9? 

2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
1.�OK<E?<FP <AF97D4?O A9CBED98EF69AAB:  

1) 2)  

2. �OK<E?<FP <AF97D4?O @9FB8B@ ;4@9AO C9D9@9AAB=: 

1) 2)  

3. �OCB?A<FP <AF97D<DB64A<9 CB K4EFS@  

 

 
3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 

 
 

7 1.�OK<E?<FP BCD989?9AAO9 <AF97D4?O A9CBED98EF69AAB:   

1) 2)  
 

7 2.�OK<E?<FP BCD989?9AAO9 <AF97D4?O @9FB8B@ ;4@9AO C9D9@9AAB=:  
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1) 2)  
 

7 3.�OCB?A<FP <AF97D<DB64A<9 CB K4EFS@ 6 BCD989?9AAB@ <AF97D4?9:  
 

 

 

 

 
4) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

#D4>F<K9E>4S D45BF4 7 25. #D<?B:9A<S BCD989?9AAOI <AF97D4?B6 6 
79B@9FD<< < H<;<>9. 

          *9?P D45BFO: HBD@<DB64FP G@9A<9 6OK<E?SFP BCD989?9AAO= <AF97D4?.       
%CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 6, "� 8, #� 1.2.                                    
                     )B8 D45BFO:   
1)  #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 +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)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@)  
      1. �OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< 
        4) G= 1- I2 G=0        5) G= I2 - 6I +9, G= 3I -9  

      2. %>BDBEFP FBK><, 86<:GM9=ES CDS@B?<A9=AB, ;484A4 GD46A9A<9@     ( )                
�OK<E?<F9 CGFP, CDB=89AAO= FBK>B= ;4 C9D6O9     9>GA8 BF A4K4?4 86<:9A<S. 

�4D<4AF         �4D<4AF         
1 3 14 -10 2 2 21 -10 -7 3 

      3. %<?4 6     H   D4EFS7<649F CDG:<AG A4    E@. �4>GR D45BFG AG:AB EB69DL<FP, KFB5O   
D4EFSAGFP 99 A4     E@? 
 

�4D<4AF       �4D<4AF       
1 200 2 8 2 800 1 5 

3) E4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
      1. �OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< 



36 
 

        G= 4- I2        G=0          5) G= I2-2I+1, G=2I-2 

         G= 9- I2, G=0                                         5) G =I2-2I+3, G=I+3 
        2. %>BDBEFP FBK><, 86<:GM9=ES CDS@B?<A9=AB, ;484A4 GD46A9A<9@     ( )               
�OK<E?<F9 CGFP, CDB=89AAO= FBK>B= ;4 C9D6O9     9>GA8 BF A4K4?4 86<:9A<S. 

�4D<4AF         �4D<4AF         
1 21 -14 -30 3 14 15 -14 6 2 

       3. %<?4 6     H   D4EFS7<649F CDG:<AG A4    E@. �4>GR D45BFG AG:AB EB69DL<FP, KFB5O    
D4EFSAGFP 99 A4     E@? 
 

�4D<4AF       �4D<4AF       
3 100 2 4 4 600 3 6 

 
4) �FB7< ;4ASF<S 
 

7 �<8 D45BFO �4??O DBEC<EP 
1.  F9BD<S   

2. GCD4:A9A<S   

3. F<C. D4EK9F   

<FB7    

 

  

#D4>F<K9E>4S D45BF4 7 26. �AF97D4?PAB9 <EK<E?9A<9 HGA>J<< B8AB= 
C9D9@9AAB=.  

 *9?P D45BFO: B5B5M<FP < E<EF9@4F<;<DB64FP ;A4A<S CB F9@9, CDB>BAFDB?<DB64FP 
GDB69AP GE6B9A<S ;A4A<= CB F9@9. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: 
"� 2, "� 3, "� 6, "� 8. 
           )B8 D45BFO:   
  
E4@BEFBSF9?PAB9 6OCB?A9A<9 F9EF4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S). 
 
&9EF 71 
�4D<4AF 7 1 
1 �BCDBE. �O59D<F9 CD46<?PAB9 CDB8B?:9A<9 D9L9A<S:    

4)                5)   6)  
2 �BCDBE. �AF97D<DB64A<9 – QFB 89=EF6<9 B5D4FAB9 
4) 6OK<F4A<R                 5) 8<HH9D9AJ<DB64A<R                      6) E?B:9A<R 

3 �BCDBE. +9@G D469A <AF97D4?         
4)  = 5cosx +c                  5)= 2cosx +c                                           6) = -10cosx +c 

4 �BCDBE. !4C<E4FP CD46<?PAB9 CDB8B?:9A<9 HBD@G?O  

4)                                      5)                       6)   

5 �BCDBE. OCD989?TAAO=  <AF97D4?   D469A:    4) 8    5) 100   6) -20 
�4D<4AF 72 
1�BCDBE. �O59D<F9 CD46<?PAB9 CDB8B?:9A<9 D9L9A<S: 

             4)              5)   6)  
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2 �BCDBE. #D46<?PABEFP <AF97D<DB64A<S @B:AB CDB69D<FP: 
4) E?B:9A<9@                   5) 8<HH9D9AJ<DB64A<9@                      6) 6OK<F4A<9@ 

3 �BCDBE. +9@G D469A <AF97D4?  
4)  = 5sinx +c                     5)= 2sinx +c                                           6) = 8sinx +c 

4 �BCDBE. !4C<E4FP CD46<?PAB9 CDB8B?:9A<9 HBD@G?O  = 

4)                                      5)                         6)  cosx + c 

5 �BCDBE. OCD989?TAAO=  <AF97D4?    D469A:  4) 1       5) 10   6) -30 
 
 
&9EF 7 2 
 

1. F(x)- C9D6BB5D4;A4S 8?S f(x), 9E?< 6OCB?AS9FES D469AEF6B: 

�4D<4AFO BF69FB6: 
1) F(x)=f(x) 2) 

 

3) 
 

4) 
 

2. �4>B9 <; E6B=EF6 BCD989?9AAB7B <AF97D4?4 A9 <@99F @9EF4? 
�4D<4AFO BF69FB6: 

1) 
 

2) 
 

3) 
 

4) 
 

3. �4>B= <AF97D4? 6OK<E?9A 69DAB? 
�4D<4AFO BF69FB6: 

1) 
 

2) 
 

3) 
 

4) 
 

 

4. �?S 6OK<E?9A<S <AF97D4?4 J9?9EBB5D4;AB E89?4FP CB8EF4AB6>G cosx=t. #D< 
QFB@ CD989?O AB6B7B <AF97D4?4 5G8GF 
�4D<4AFO BF69FB6: 
1) 4=1, b=-1 2) a=0, b=1 
3) a=-1, b=1 4) a=1, b=0 

5. '>4:<F9 HGA>J<R f(x), C9D6BB5D4;A4S >BFBDB=  
�4D<4AFO BF69FB6: 
1) f(x)=4x-3 2) 

 

3) 
 

4) 
 

6. �E?< , FB ECD4698?<6B D469AEF6B 
�4D<4AFO BF69FB6: 
1) 

 

2) 
 

3) 
 

4) 
 

7. �4>B= <; <AF97D4?B6 6OK<E?9A 69DAB? 
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�4D<4AFO BF69FB6: 
1) 

 

2) 
 

3) 
 

4) 
 

8. �4>B9 <; E6B=EF6 A9BCD989?9AAB7B <AF97D4?4 A9 <@99F @9EF4? 
�4D<4AFO BF69FB6: 

1) 
 

2) 
 

3) 
 

4) =  
9. (BD@G?4 <AF97D<DB64A<S CB K4EFS@ <@99F 6<8 
�4D<4AFO BF69FB6: 
1) 

 

2) 
 

3) 
 

4) 
 

10. (BD@G?4 !PRFBA4-�9=5A<J4 <@99F 6<8 
�4D<4AFO BF69FB6: 
1) 

 

2) 
 

3) 
 

4) 
 

 
 
"J9A<64A<9 <A8<6<8G4?PAOI B5D4;B64F9?PAOI 8BEF<:9A<= CB D9;G?PF4F4@ 6OCB?A9A<S 
F9EF4 CDB<;6B8<FES 6 EBBF69FEF6<< E GA<69DE4?PAB= L>4?B= (F45?<J4).  
 

#DBJ9AF D9;G?PF4F<6ABEF< 
(CD46<?PAOI BF69FB6) 

�4K9EF69AA4S BJ9A>4 <A8<6<8G4?PAOI 
B5D4;B64F9?PAOI 8BEF<:9A<= 

54?? (BF@9F>4) 69D54?PAO= 4A4?B7 
9 - 10 5 BF?<KAB 
7 - 8 4 IBDBLB 
6 3 G8B6?9F6BD<F9?PAB 
5 < @9A99  2 A9G8B6?9F6BD<F9?PAB 
 
 
 

$4;89? 5. �<HH9D9AJ<4?PAO9 GD46A9A<S. 
#D4>F<K9E>4S D45BF4 7 27. $9L9A<9 8<HH9D9AJ<4?PAOI GD46A9A<= E 

D4;89?SRM<@<ES C9D9@9AAO@<. 
 

*9?P D45BFO: HBD@<DB64FP A46O>< D9L9A<S B5O>AB69AAOI 8<HH9D9AJ<4?PAOI GD46A9A<=. 
%CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 4, "� 5, #� 2.2. 
             )B8 D45BFO:   
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 �4FP BCD989?9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S. 
 �4FP BCD989?9A<9 B5M97B D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S.  
 �4FP BCD989?9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S E D4;89?SRM<@< C9D9@9AAO@<. 

2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
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     1. #DB69D<FP CB8EF4AB6>B=, KFB 84AA4S HGA>J<S S6?S9FES B5M<@ D9L9A<9@ (<AF97D4?B@)     
84AAB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S: 
              ;               

     2. !4=F< B5M99 D9L9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S @9FB8B@ D4;89?9A<S 
C9D9@9AAOI: 
.        (   )      
     3. !4=F< K4EFAB9 D9L9A<9 GD46A9A<S C9D6B7B CBDS8>4, G8B6?9F6BDSRM99 G>4;4AAO@ 
A4K4?PAO@ GE?B6<S@: 
                            
 3) %4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S) 
      1. #DB69D<FP CB8EF4AB6>B=, KFB 84AA4S HGA>J<S S6?S9FES B5M<@ D9L9A<9@ 
(<AF97D4?B@) 84AAB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S: 
1.                  (    ) 2.              ;          
      2. !4=F< B5M<9 D9L9A<S 8<HH9D9AJ<4?PAOI GD46A9A<= @9FB8B@ D4;89?9A<S 
C9D9@9AAOI: 
1.         2.         
      3. !4=F< K4EFAO9 D9L9A<S GD46A9A<= C9D6B7B CBDS8>4, G8B6?9F6BDSRM<9 G>4;4AAO@ 
A4K4?PAO@ GE?B6<S@: 
1.                                 2.                        

   
 
4) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O #B8C<EP 
1.  F9BD<S   
2. GCD4:A9A<S   
3. F<C. D4EK9F   
<FB7    
 
 
 

  

#D4>F<K9E>4S D45BF4 7 28. $9L9A<9 ?<A9=AOI 8<HH9D9AJ<4?PAOI 
GD46A9A<= C9D6B7B CBDS8>4. 

  *9?P D45BFO: HBD@<DB64FP A46O>< D9L9A<S 8<HH9D9AJ<4?PAOI GD46A9A<= C9D6B7B 
CBDS8>4. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 4, "� 5, #� 2.2. 
                )B8 D45BFO:   
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 �4FP BCD989?9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S. 
 �4FP BCD989?9A<9 B5M97B D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S.  
 �4FP BCD989?9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S C9D6B7B CBDS8>4. 
 �4C<E4FP HBD@G?G GD46A9A<9 �9DAG??<. 
 �?7BD<F@ D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S C9D6B7B CBDS8>4 y' = f(x,y) E 
D4;89?SRM<@< C9D9@9AAO@<. 

 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
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       1. !4=F< K4EFAB9 D9L9A<9 GD46A9A<S C9D6B7B CBDS8>4, G8B6?9F6BDSRM99 G>4;4AAO@ 
A4K4?PAO@ GE?B6<S@: 
                            
       2. $9L<FP ?<A9=AB9 GD46A9A<9 C9D6B7B CBDS8>4: 
         
       3. !4=F< K4EFAB9 D9L9A<9 B8ABDB8AB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S: 
 (      )                               
3) %4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S) 
       1. !4=F< K4EFAO9 D9L9A<S GD46A9A<= C9D6B7B CBDS8>4, G8B6?9F6BDSRM<9 G>4;4AAO@ 
A4K4?PAO@ GE?B6<S@: 
1.                                 2.                        

        2. $9L<FP ?<A9=AO9 GD46A9A<S C9D6B7B CBDS8>4: 
1.               2.         
        3. !4=F< K4EFAO9 D9L9A<S B8ABDB8AOI 8<HH9D9AJ<4?PAOI GD46A9A<=: 
1. (      )                               

2. 
 (   )                            

  
  
4) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O #B8C<EP 
1.  F9BD<S   
2. GCD4:A9A<S   
3. F<C. D4EK9F   
<FB7    
 

   
 

  

#D4>F<K9E>4S D45BF4 7 29. $9L9A<9 ?<A9=AOI B8ABDB8AOI 
8<HH9D9AJ<4?PAOI GD46A9A<= 6FBDB7B CBDS8>4 E CBEFBSAAO@< 

>BQHH<J<9AF4@<. 
 

 *9?P D45BFO: HBD@<DB64FP A46O>< D9L9A<S ?<A9=AOI B8ABDB8AOI 8<HH9D9AJ<4?PAOI 
GD46A9A<= 6FBDB7B CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@<. 
.               %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, "� 9, #� 1. 4. 
                 )B8 D45BFO: 
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 84FP BCD989?9A<9 ?<A9=AB7B B8ABDB8AB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S 6FBDB7B 
CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@<; 

 84FP BCD989?9A<9 B5M97B D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S; 
 84FP BCD989?9A<9 K4EFAB7B D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S;  
 KFB A4;O64RF I4D4>F9D<EF<K9E><@ GD46A9A<9@? 
 4?7BD<F@ D9L9A<S ?<A9=AB7B B8ABDB8AB7B 8<HH9D9AJ<4?PAB7B GD46A9A<S 6FBDB7B 
CBDS8>4 E CBEFBSAAO@< >BQHH<J<9AF4@< 
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2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
     1. !4=F< B5M<9 D9L9A<S GD46A9A<=: 
      y” – 4y’+3y=0; 
     y” – y’=0; 
     y” +2y’+y=0. 
    2.  !4=F< K4EFAO9 D9L9A<S 8<HH9D9AJ<4?PAOI GD46A9A<=: 
    5)  

    6)  

    7)  
3) %4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S)  
    1. !4=F< B5M<9 D9L9A<S GD46A9A<=: 
    y” + 4y’+8y=0; 
    y” – 2y’+10G=0; 
    y” + 4y’+4y=0. 
   2. !4=F< K4EFAO9 D9L9A<S 8<HH9D9AJ<4?PAOI GD46A9A<=: 
   5)  

   6)  

   7)  

 
 
4) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O #B8C<EP 
1.  F9BD<S   
2. GCD4:A9A<S   
3. F<C. D4EK9F   
<FB7    
 
 

  

#D4>F<K9E>4S D45BF4 7 30.  $9L9A<9 CD<>?48AOI ;484K E CB@BMPR 
8<HH9D9AJ<4?PAOI GD46A9A<=. 

      *9?P D45BFO: HBD@<DB64FP A46O>< D9L9A<S CD<>?48AOI ;484K A4 EBEF46?9A<9 
8<HH9D9AJ<4?PAOI GD46A9A<=. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: 
"� 1, "� 2, #� 1.2. 
      )B8 D45BFO: 
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 �4FP BCD989?9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S. 
 �4FP BCD989?9A<9 B5M97B D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S.  
 �4FP BCD989?9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S E D4;89?SRM<@< C9D9@9AAO@<. 
 �4FP BCD989?9A<9 8<HH9D9AJ<4?PAB7B GD46A9A<S C9D6B7B CBDS8>4. 
 �?7BD<F@ D9L9A<S 8<HH9D9AJ<4?PAB7B GD46A9A<S C9D6B7B CBDS8>4 y' = f(x,y) E 
D4;89?SRM<@< C9D9@9AAO@< 

 %HBD@G?<DB64FP CBDS8B> D9L9A<S ;484K A4 EBEF46?9A<9 8<HH9D9AJ<4?PAB7B 
GD46A9A<S. 
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2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
 1.$9L<FP ?<A9=AB9 A9B8ABDB8AB9 8<HH9D9AJ<4?PAB9 GD46A9A<9:         
 2.  4F9D<4?PA4S FBK>4 @4EEB= m = 2r 59; A4K4?PAB= E>BDBEF< @98?9AAB CB7DG:49FES 
6 :<8>BEFP. %<?4 EBCDBF<6?9A<S :<8>BEF< CDBCBDJ<BA4?PAB E>BDBEF< CB7DG:9A<S. !4=F< 
E>BDBEFP FBK>< K9D9; 1 E9>. CBE?9 A4K4?4 CB7DG:9A<S, 9E?< >BQHH<J<9AF 
CDBCBDJ<BA4?PABEF< k = 0,002 >7/E. 
 3. �D<64S CDBIB8<F K9D9; FBK>G (2; -1) < B5?4849F F9@ E6B=EF6B@, KFB G7?B6B= 
>BQHH<J<9AF >4E4F9?PAB= 6 ?R5B= 99 FBK>9 CDBCBDJ<BA4?9A >648D4FG BD8<A4FO FBK>< 
>4E4A<S E >BQHH<J<9AFB@ CDBCBDJ<BA4?PABEF< k = 3. !4=F< GD46A9A<9 >D<6B=. 
 
 3) %4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S) 
 
 �4D<4AF 1 
          1.$9L<FP ?<A9=AB9 A9B8ABDB8AB9 8<HH9D9AJ<4?PAB9 GD46A9A<9:         
         2.  4F9D<4?PA4S FBK>4 @4EEB= m = 2r 59; A4K4?PAB= E>BDBEF< @98?9AAB CB7DG:49FES 6 
:<8>BEFP. %<?4 EBCDBF<6?9A<S :<8>BEF< CDBCBDJ<BA4?PAB E>BDBEF< CB7DG:9A<S. !4=F< 
E>BDBEFP FBK>< K9D9; 1 E9>. CBE?9 A4K4?4 CB7DG:9A<S, 9E?< >BQHH<J<9AF 
CDBCBDJ<BA4?PABEF< k = 0,002 >7/E. 
         3. �D<64S CDBIB8<F K9D9; FBK>G (2; -1) < B5?4849F F9@ E6B=EF6B@, KFB G7?B6B= 
>BQHH<J<9AF >4E4F9?PAB= 6 ?R5B= 99 FBK>9 CDBCBDJ<BA4?9A >648D4FG BD8<A4FO FBK>< 
>4E4A<S E >BQHH<J<9AFB@ CDBCBDJ<BA4?PABEF< k = 3. !4=F< GD46A9A<9 >D<6B=. 
 �4D<4AF 2 
         1.$9L<FP ?<A9=AB9 A9B8ABDB8AB9 8<HH9D9AJ<4?PAB9 GD46A9A<9:                
         2.  BFBDA4S ?B8>4 86<:9FES 6 ECB>B=AB= 6B89 EB E>BDBEFPR >@/K. !4 CB?AB@ 
IB8G 99 @BFBD 5O? 6O>?RK9A < K9D9; 10 E E>BDBEFP ?B8>< G@9APL<?4EP 8B >@/K. 
%<?4 EBCDBF<6?9A<S 6B8O CDBCBDJ<BA4?PA4 E>BDBEF< 86<:9A<S ?B8><. !4=F< E>BDBEFP 
?B8>< K9D9; 1 @<A CBE?9 BEF4AB6>< @BFBD4. 
         3. �D<64S CDBIB8<F K9D9; FBK>G (2; -1) < B5?4849F F9@ E6B=EF6B@, KFB G7?B6B= 
>BQHH<J<9AF >4E4F9?PAB= 6 ?R5B= 99 FBK>9 CDBCBDJ<BA4?9A >648D4FG BD8<A4FO FBK>< 
>4E4A<S E >BQHH<J<9AFB@ CDBCBDJ<BA4?PABEF< k = 3. !4=F< GD46A9A<9 >D<6B=. 
4) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O #B8C<EP 
1.  F9BD<S   
2. GCD4:A9A<S   
3. F<C. D4EK9F   
<FB7    
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#D4>F<K9E>4S D45BF4 7 31. �<HH9D9AJ<4?PAO9 GD46A9A<S. 
    
   *9?P D45BFO: B5B5M<FP < E<EF9@4F<;<DB64FP ;A4A<S CB F9@9, CDB>BAFDB?<DB64FP GDB69AP 
GE6B9A<S ;A4A<= CB F9@9. %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 2, 
"� 3, "� 6, "� 8. 
 
  
                  )B8 D45BFO: 
%4@BEFBSF9?PAB9 6OCB?A9A<9 >BAFDB?PAB= D45BFO. (E4@BCDB69D>4 CB QF4?BAG D9L9A<S0 
1. !4=F< B5M99 D9L9A<9 GD46A9A<S: 

 
2. !4=F< K4EFAB9 D9L9A<9 GD46A9A<S, G8B6?9F6BDSRM99 G>4;4AAO@ A4K4?PAO@ GE?B6<S@: 

CD< . 

3. !4=F< B5M99 D9L9A<9 GD46A9A<S: 

 
4. !4=F< K4EFAB9 D9L9A<9 GD46A9A<S, G8B6?9F6BDSRM99 G>4;4AAO@ A4K4?PAO@ GE?B6<S@: 

CD< . 

5. !4=F< B5M<9 D9L9A<S GD46A9A<=: 
y” - 4y’+13G=0; 
y” – 2y’- 3G=0; 
y” - y’-6y=0. 
  "J9A<64A<9 CDB<;6B8<FES 6 EBBF69FEF6<< E GA<69DE4?PAB= L>4?B= (F45?<J4).  
#DBJ9AF D9;G?PF4F<6ABEF< 
(CD46<?PAOI BF69FB6) 

�4K9EF69AA4S BJ9A>4 <A8<6<8G4?PAOI 
B5D4;B64F9?PAOI 8BEF<:9A<= 

54?? (BF@9F>4) 69D54?PAO= 4A4?B7 
6 - 7 5 BF?<KAB 
4 -5 4 IBDBLB 
3 3 G8B6?9F6BD<F9?PAB 
2 < @9A99  2 A9G8B6?9F6BD<F9?PAB 
 
 
 

$4;89? 6.$S8O. 
#D4>F<K9E>4S D45BF4 7 32. $9L9A<9 ;484K A4 EIB8<@BEFP K<E?B6OI DS8B6. 

 *9?P D45BFO: HBD@<DB64FP G@9A<9 6OCB?ASFP D4;?B:9A<9 HGA>J<= 6 DS8. 
           %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 6, "� 8, #� 1.2. 
             )B8 D45BFO: 
1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 

 �4=F9 BCD989?9A<9 K<E?B6B7B DS84. 
 #9D9K<E?<FP 6<8O DS8B6. 
 �4FP BCD989?9A<9 CBASF<R «EIB8SM<=ES» < «D4EIB8SM<=ES DS8.  
 %HBD@G?<DB64FP CD<;A4> �4?4@59D4. 
 �4C<E4FP B5M<= 6<8 FD<7BAB@9FD<K9E>B7B DS84 (GDP9.  
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2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@) 
       771,7, 13. 
  1. !4=8<F9 C9D6O9 K9FOD9 K?9A4 DS84 CB ;484AAB@G K?9AG: 
1.     (    )     4.        (    )     
2.       (    )     5.        (    )     
3.        (    )     6.       (    ) 
 
 2. !4=F< HBD@G?G B5M97B K?9A4 DS84 CB 97B 84AAO@ C9D6O@ K?9A4@: 
7. 1−8+27−64+125−216+343−&. 10.               

8.                 11. 
              

9. 

 

12. 

 
  

 3. !4=F< CD989? K4EF<KAB= EG@@O DS84         < E89?4FP 6O6B8 B EIB8<@BEF< <?< 
D4EIB8<@BEF< DS84: 
13. ∑   (   ) 

    
16. ∑   (   ) 

    

14. ∑       
    17. ∑  (    )(    ) 

    

15. ∑  (    )(    ) 
    18. ∑     

    

  4. �EE?98B64FP DS8 A4 EIB8<@BEFP, CD<@9ASS CD<;A4> �4?4@59D4: 
19. ∑       

    
22. ∑      

    

20. ∑     
    23. ∑  (   )     

    

21. ∑       
    

24. 

 

 3) %4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG 
D9L9A<S) 
�4D<4AF �484A<9 

1 
�484A<9 
2 

�484A<9 
3 

1. 2 8 14 
2. 3 9 15 
3. 4 10 16 
4. 5 11 17 
5. 6 12 18 
  
4) �FB7< ;4ASF<S 
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7 �<8 D45BFO �4??O #B8C<EP 
1.  F9BD<S   
2. GCD4:A9A<S   
3. F<C. D4EK9F   
<FB7    
 

 

  

#D4>F<K9E>4S D45BF4 7 33. $4;?B:9A<9 1?9@9AF4DAOI HGA>J<= 6 
EF9C9AAB=  DS8. 

 *9?P D45BFO: CD<B5D9EF< A46O>< D4;?B:9A<S HGA>J<< 6 DS8  4>?BD9A4. 
            %CBEB5EF6B64FP HBD@<DB64A<R E?98GRM<I  >B@C9F9AJ<=: "� 3, "� 5, #� 1.4 
            )B8 D45BFO: 

1) #B6FBD9A<9 F9BD9F<K9E><I BEAB6 (6 C4D4I, 6;4<@BCDB69D>4) 
 �4=F9 BCD989?9A<9 K<E?B6B7B DS84. 
 #9D9K<E?<FP 6<8O DS8B6. 
 �4FP BCD989?9A<9 CBASF<R «EIB8SM<=ES» < «D4EIB8SM<=ES DS8.  
 %HBD@G?<DB64FP CD<;A4> �4?4@59D4. 
 �4C<E4FP B5M<= 6<8 FD<7BAB@9FD<K9E>B7B DS84  4>?BD9A4.  

 
2)  #D<@9D F<CB6B7B D4EK9F4: (6E9= 7DGCCB=, 6@9EF9 E CD9CB8464F9?9@). 
    1. $4;?B:<FP HGA>J<R 6 DS8  4>?BD9A4.8B K?9AB6 FD9FP97B CBDS8>4: 
    4)  
    5) . 

    6) . 

3) %4@BEFBSF9?PAB9 6OCB?A9A<9 F<CB6B7B D4EK9F4 (E4@BCDB69D>4 CB QF4?BAG D9L9A<S)  
    $4;?B:<FP HGA>J<R 6 DS8  4>?BD9A4. 8B K?9AB6 FD9FP97B CBDS8>4: 
 

     4)  

     5) . 

     6)  ( )        
 
4) �FB7< ;4ASF<S 
7 �<8 D45BFO �4??O #B8C<EP 
1.  F9BD<S   
2. GCD4:A9A<S   
3. F<C. D4EK9F   
<FB7    
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%C<EB> ?<F9D4FGDO 

 
1. "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. – 464E.: <?. –('K95A<>< 
8?S 6G;B6. %C9J<4?PA4S ?<F9D4FGD4). – &9>EF: A9CBED98EF69AAO=.  

ISBN 978-5-8114-4906-4  1�% «��!0» 8B7B6BD 7 169 29.12. 20217 8B 31.12.20227. 

 

2.�BCB?A<F9?PA4S ?<F9D4FGD4: 
 -<C4K96 �. %. �484KA<> CB 6OEL9= @4F9@4F<>9: 'K95AB9 CBEB5<9 / �. %. -<C4K96.-      10-
9 <;8., EF9D.- .: !�* �!($�- , 2021. – 304 E.,  1�% znanium.com �B7B6BD 7 4220Q5E BF 
09.01.20207. 

 
 

  

 


