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CD<@9A9A<9@ ;A4A<= < G@9A<=, CB?GK9AAOI A4 ;4ASF<SI F9BD9F<K9E>B7B B5GK9A<S, 
< CBSEA9A<= CD9CB8464F9?S, CB?GK9AAOI C9D98 6OCB?A9A<9@ CD4>F<K9E><I 
;484A<=. 

#D<EFGC4S > 6OCB?A9A<R CD4>F<K9E>B= D45BFO, B5GK4RM9@GES A9B5IB8<@B 
B;A4>B@<FPES E @9FB8<K9E><@< D9>B@9A84J<S@< CB 6OCB?A9A<R D45BFO < 
>D<F9D<S@< BJ9A<64A<S. 
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EBBF69FEF6<< E >4?9A84DAB-F9@4F<K9E><@ C?4AB@ D45BK9= CDB7D4@@O 8<EJ<C?<AO. 
�4 CD4>F<K9E>GR D45BFG EFG89AF 8B?:9A CB?GK<FP G8B6?9F6BD<F9?PAGR BJ9A>G. 

�D<F9D<< BJ9A<64A<S CD4>F<K9E><I D45BF: 
"F@9F>4 «5» EF46<FPES, 9E?< 6OCB?A9AB 91-100% ;484A<=; 
"F@9F>4 «4» EF46<FPES, 9E?< 6OCB?A9AB 76-90% ;484A<=; 
"F@9F>4 «3» EF46<FPES, 9E?< 6OCB?A9AB 60-75% ;484A<=. 
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#D4>F<K9E>4S D45BF4 71 
&9@4: !4IB:89A<9 B5?4EF< BCD989?9A<S HGA>J<< 

 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 

1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
- (GA>J<9= A4;O649FES F4>4S ;46<E<@BEFP C9D9@9AAB= ' BF C9D9@9AAB= ), 

>B784 >4:8B@G ;A4K9A<R ) <; @AB:9EF64 89=EF6<F9?PAOI K<E9? CB A9>BFBDB@G 
CD46<?G (;4>BAG) EF46<FPES 6 EBBF69FEF6<9 B8AB 98<AEF69AAB9 89=EF6<F9?PAB9 
;A4K9A<9 C9D9@9AAB= '. 

�4>BAO – QFB @4F9@4F<K9E><9 89=EF6<S, >BFBDO9 A9B5IB8<@B 6OCB?A<FP, 
KFB5O A4=F< ;A4K9A<9 ', EBBF69FEF6GRM99 ;A4K9A<R ). 

!B A4 @AB:9EF69 89=EF6<F9?PAOI K<E9? A9 6E9784 @B:AB 6OCB?A<FP F4><9 
89=EF6<S (<; <;GK9AAOI), >4> 89?9A<9, <;6?9K9A<9 >BDAS K9FAB= EF9C9A<: 89=EF6<9 
89?9A<9 A4 AG?P A9 <@99F E@OE?4, A9 <@99F E@OE?4 89=EF6<9 <;6?9K9A<S >BDAS 
K9FAB= EF9C9A< <; BFD<J4F9?PAB K<E?4 (F.>. CB8>BD9AAB9 6OD4:9A<9 – QFB D9;G?PF4F 
6B;6989A<S 6 K9FAGR EF9C9AP). 

- "5?4EFP BCD989?9A<S HGA>J<< – QFB @AB:9EF6B 6E9I 89=EF6<F9?PAOI 
;A4K9A<= I, CD< >BFBDOI HGA>J<S EGM9EF6G9F, F.9. 6OCB?ASRFES 6E9 ;4>BAO, 
EB5D4AAO9 6 HBD@G?9 HGA>J<< < 6 C4DG > A9>BFBDB@G ;A4K9A<R I @B:AB CBEF46<FP 
EBBF69FEF6GRM99 ;A4K9A<9 G (B5B;A4K49@ D(f) <?< D(y)). 

- �E?< HGA>J<S A9 EB89D:<F A< B8AB7B <; C9D9K<E?9AAOI 89=EF6<= 
(D4J<BA4?PA4S HGA>J<S), FB 99 B5?4EFP BCD989?9A<S – 6E9 89=EF6<F9?PAO9 K<E?4. 

!4CD<@9D: !4=F< B5?4EFP BCD989?9A<S E?98GRM<I HGA>J<=: 
1) G = I3 – 2I2 + 1,    
"F69F:       D(f): x   (- ; + ) 

2) y = 4x + : ,   
"F69F:       D(f): x   (- ; + ) 

3) y = 
      - x + 0,5,  

"F69F:       D(f): x   (- ; + ) 
- �E?< HGA>J<S EB89D:<F G>4;4AAO9 89=EF6<S BFABE<F9?PAB 6OD4:9A<=, 

EB89D:4M<I I, FB A9B5IB8<@B A4?B:<FP GE?B6<S A4  QF< 6OD4:9A<S. 
!4CD<@9D: !4=F< B5?4EFP BCD989?9A<S E?98GRM<I HGA>J<=: 
1) G =         

$9L9A<9: I + 5   0 
                 I   -5 
 
 

 
 
"F69F: D(f): x   (- ; -5)    (-5; + )  

-5 
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2) G = :    
 

$9L9A<9:    3 – I    0 
                    3   I 
                    I   3 
 
 

 
 
"F69F: D(f): x   (- ; 3] 

- �E?< HGA>J<S EB89D:<F A9E>B?P>B G>4;4AAOI 89=EF6<= BFABE<F9?PAB 
6OD4:9A<=, EB89D:4M<I I, FB A9B5IB8<@B A4?4:<64FP GE?B6<S A4  6E9 QF< 
6OD4:9A<S B5N98<A<FP <I 6 E<EF9@G. 

!4CD<@9D: !4=F< B5?4EFP BCD989?9A<S  HGA>J<<: 

1)G =          + :   

$9L9A<9:    {                 {         

 
 
                

 
 

"F69F: D(f): x   [0;  2)    (2; + )  
 

2)G =  :     + :    

$9L9A<9: {                     {           

 
 
 
  

 
"F69F: D(f): x   [2; + )  
 

 
"F69F: D(f): x   (-1;  3)  
 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1)+FB A4;O649FES HGA>J<9=? 
2)+FB A4;O649FES B5?4EFPR BCD989?9A<S HGA>J<<? 
3)!4 >4><9 4?795D4<K9E><9 89=EF6<S A9B5IB8<@B B5D4F<FP 6A<@4A<9 CD< 
A4IB:89A<< B5?4EF< BCD989?9A<S HGA>J<<? 
4)�4><9 89=EF6<S A9 EB89D:<F D4J<BA4?PA4S HGA>J<S? 
5)�4>B64 B5?4EFP BCD989?9A<S D4J<BA4?PAB= HGA>J<<? 
6)�4> A4=F< B5?4EFP BCD989?9A<S 8DB5AB-D4J<BA4?PAB= HGA>J<<? 
7)�4> A4=F< B5?4EFP BCD989?9A<S <DD4J<BA4?PAB= HGA>J<< E K9FAO@ CB>4;4F9?9@? 

3 

0 2 

2 -1 
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8)�4> A4=F< B5?4EFP BCD989?9A<S <DD4J<BA4?PAB= HGA>J<< E A9K9FAO@ 
CB>4;4F9?9@? 
9)�4> A4=F< B5?4EFP BCD989?9A<S HGA>J<<, EB89D:4M9= A9E>B?P>B 89=EF6<= 
BFABE<F9?PAB I, A9 6E9784 6OCB?ASRM<IES? 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
!4=F< B5?4EFP BCD989?9A<S HGA>J<<: 
�4D<4AF  �4D<4AF  
1 1.G = 2I5 – I + 3 

2.G = :         

3.G =                    

4.G = :       

5.y = 
:        ·(x-1) 

17 1.G = 1 - :     

2.G = :    + I3 

3.G =         + 3 

4.G = :    - :     

5.y = 3x · :    
 

2 1.G = 4I + 7I3 

2.G = :    
 

3.G =     :    

4.G =    + :    

5.y = 
      ·:  

 

 

18 1.G = I5 – 7I + 5 
2.G = 3I· :     

3.G =             - :   

4.G = :        

5.y = 
:         

3 1.G = 2I7 + 
   

2.G = :     – I2 

3.G =         

4.G=         + :     

 
5.y = 

(   )     

19 1.G = 8I(1- 6I7) 

2. G = :     
 + 

   

3.G = :   
 – 4I7 

4.G= 13 +     :     

5.y = 
:       

4 1.G = :      
 + 6I7 

2.G = 4 -       

3.G =           

4.G = :    + 4I3 

5.y = :       
   

20 1 .G =     + 4I3 – 3 

2.G =       - :   

3.G =           - :  

4.G = :         – 2 

5.y = 
        

5 1.G = 7I9 - 
    

2.G = :     + 3 

3.G = 18 -        

4.G = :       – 2I2 

5.y = 
       4I 

21 1.G =    - 
        

2.G = :      + 3I3 

3.G = (1 + I6) · :     

4.G = :    + I3  + 4     

5.y = 
:        

6 1.G =     - 
       

2.G = 8· :     

22 1.G = I5 – 4I + :  

2.G =         
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3.G =           - :  

4.G= 1 +     :     

5.y = 
:         

3.G =           

4. G =     + :    

5.y = 
:        

7 1.G =     + 8I3 – 6 

2.G = :     
 + 

   

3.G = (1 + I) · :    

4.G =   :     
5.y =    + :     

 

23 1.G = 2I5 – 5I + 3 
2.G = :     – I2 

3.G =         + 3I 

4.G = :     + 5I3 – 1 

5.y = 
    :  

8 1.G = 6 – 3I-    

2.G =          

3.G = :   
 – I6 

4.G = :     - :    

5.y = :    
 + 

    

24 1.G =     - 
        

2.G = 2I· :      

3.G = :     
 + I7   

4.G = :        

5.y = 3x - :    
 

9 1.G = 3I5 – I + 0.5 
2.G =       - :  

3.G = :  - :     
 

4.G =     :    
5.y =    ·:    

25 1.G =    :     

2.   G = :     
 + 

    
3.G = (1 + 2I) · :    

4.G =     :     
5.y = 

:       

10 1.G = 8I(3- 6I2) 

2.G = 1 - :     

3.G =         + 3 

4.G = :        

5.y = 
       

26 1.G = 2I5 – 4I + 3 
2.G = :     

3.G =         

4.G = :       

5.y = 
            

11 1.G = 2I5 – I + 3 
2.G = :     – I2 

3.G = :      
 + 6I7 

4.G =   :     
5.y = :    + 

   

 

27 1.G = 4I + 3I3 

2.G = :    
 

3.G =     :    

4.G =    + :    

5.y = 
      

12 1 .G =     + 4I3 – 1 

2.   G = :     
 + 

   

3.   G =        - :  

4.G= 1 +     :     

5.y = 
:       

28 1.G = 3I7 + 
   

2.G = :     – I2 

3.G =         

4.G=          + :     

5.y = 
:        
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13 1. G = :     – I2 

2.G = :    + 4I3 

3.G =             - :  

4.G =  1 +     :     

5.y = 
   - :    

29 1.G = :      
 + 6I7 

2.G = 4 -       

3.G =          

4.G = :    + 4I5  

 5.y = :      
       

14 1.G = 5 – 3I-    

2.G = 3I· :     

3.G =           - :  

4. G =    + :    

5.y = 
    :   

30 1.G = 2I9 - 
    

2.G = :    + 3 

3.G = 18I -        

4.G = :       – 2I4 

5.y = 
:      

15 1.G =    - 
       

2.G = :     + 3 

3.G = 1 -         

4.G = :    + 5I3 

5.y = 
            

31 1.G = 2I5 – I + 4 
2.G = :    

 

3.G =           

4.G = :       – 2I4 

5.y = 
:         

16 1.G = 4I + 7I3 

2.G = :     – I7 

3.G = :  - :     
 

4.G=        + :     

5.y = :     
+ 

    

32 1.G =    - 
       

2.G = :     
 + 

   

3.G = :  - :     
 

4.G = :        

5.y = :    
 + 

    

 
�D<F9D<< BJ9A<64A<S: 
�4 B8AB ;484A<9 4 54??4: 
15 – 69DAB A4?B:9AO GE?B6<S (9E?< A9B5IB8<@B) 
15 – 69DAB 6OCB?A9AO 6OK<E?9A<S 
15 – 69DAB 6OCB?A9A4 7D4H<K9E>4S <AF9DCD9F4J<S D9L9A<S 
15 – 69DAB ;4C<E4A BF69F (6 6<89 <AF9D64?4) 
  
�FB7B: 
19-205 – «5» 
15-185 – «4» 
12-145 – «3» 
 

#D4>F<K9E>4S D45BF4 7 2 
&9@4: �OK<E?9A<9 >BDA9= < EF9C9A9= 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
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2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
 

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1.#BASF<9 EF9C9A< E A4FGD4?PAO@ CB>4;4F9?9@ 

#GEFP 4 – A9>BFBDB9 K<E?B < n   N, n > 1, FB                 ÿ                =    – A4;O649FES n – 

= EF9C9APR K<E?4 4.    = b, 789 4 – BEAB64A<9 EF9C9A<, n – CB>4;4F9?P EF9C9A<, b – D9;G?PF4F 6B;6989A<S 
6 EF9C9AP. 
!4CD<@9D, 35 = 243, F.>. 3· 3 · 3 · 3 · 3 = 243 

2.%F9C9A< E J9?O@ CB>4;4F9?9@ < <I E6B=EF64 
�?S EF9C9A9= E J9?O@< CB>4;4F9?S@< BCD989?9A<9 < B5B;A4K9A<S F4><9 :9, 

>4> 8?S EF9C9A< E A4FGD4?PAO@ CB>4;4F9?9@. 
%6B=EF64: 
1) an · am = an + m  
2) an : am = an – m 
3) (  )  = an · m 
4) (     )  = an · bn 

5) .  / 
 = 

     

6) a0  = 1 

7) a- n = 
    

3.#BASF<9 >BDAS n – = EF9C9A< < 97B E6B=EF64 
#GEFP  n   N, n > 1 <  b – A9>BFBDB9 K<E?B, FB >BDA9@ n – = EF9C9A< <; K<E?4 b 

A4;O649FES F4>B9 K<E?B 4, KFB  an = b. 

�BDA< B5B;A4K4RFES E CB@BMPR ;A4>4 D48<>4?4, F.9. 4 = :  
 

�9=EF6<9 <;6?9K9A<9 >BDAS – QFB BC9D4J<S B5D4FA4S BC9D4J<< 6B;6989A<S 6 
EF9C9AP (89=EF6<9 A4IB:89A<S BEAB64A<S EF9C9A<). 

!4CD<@9D: :  = 2, F.>. 22 = 4 

                            :   
 = 3,F. >. 34 = 81 

%6B=EF64: 
1. :      

  = :     :  
 

2. √   
   = 

:  :   

3. √ :   
 = :      

 

4. ( :  ) 
 = a 

5. :   
  = ( :  ) 

 

6. :       
 = :  

 , <?< :      
 = am 

4.#BASF<9 EF9C9A< E 89=EF6<F9?PAO@ CB>4;4F9?9@, E6B=EF64 
%F9C9APR E 89=EF6<F9?PAO@ CB>4;4F9?9@ A4;O649FES F4>B9 K<E?B 4, KFB            = :   

 

%6B=EF64 EF9C9A9= E 89=EF6<F9?PAO@< CB>4;4F9?S@< F4><9 :9 >4> E6B=EF64 
EF9C9A9= E J9?O@< CB>4;4F9?S@<. 
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1.�4C<E4FP 6 6<89 EF9C9A< E 8DB5AO@ CB>4;4F9?9@: :   
 =     ;      :   =      

2.#9D9=F< > >BDAR:      = :   
 ;            = :     ;          =      =     = :  

 
 

5.(BD@G?4 «E?B:AOI» CDBJ9AFB6. 
�4A> A4K<E?S9F CB 6>?48G 9:97B8AB m%. � >BAJ9 7B84 CDBJ9AF 8B546?S9FES > 
6>?48G. �4>B6 5G89F 6>?48 K9D9; n ?9F? 
"5B;A4K<@ <EIB8AO= 6>?48 K9D9; �. � >BAJ9 7B84 BA EF4A9F D46AO@  
� + �        = �   .        /. &4><@ B5D4;B@, 6>?48 K9D9; 7B8 CB?GK49FES 
G@AB:9A<9@ A4 K<E?B q = 1 + 

    . �9B@9FD<K9E>4S CDB7D9EE<S �, Aq, Aq2, &.849F 
CBE?98B64F9?PABEFP 6>?48B6 A4 >4:8O= 7B8. 
(BD@G?4 8?S 6>?484 An K9D9; n ?9F: 
                                                           An = A   .       / 

 

!4;O649FES HBD@G?B= «E?B:AOI» CDBJ9AFB6. 
 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1)+FB A4;O649FES EF9C9APR K<E?4? 
2)+FB A4;O649FES BEAB64A<9@ EF9C9A<? 
3)+FB A4;O649FES CB>4;4F9?9@ EF9C9A<? 
4)#9D9K<E?<F9 E6B=EF64 EF9C9A9=. 
5)+FB A4;O649FES >BDA9@ n – = EF9C9A<? 
6)#9D9K<E?<F9 E6B=EF64 >BDA9=. 
7)�4=F9 BCD989?9A<9 EF9C9A< E 89=EF6<F9?PAO@ CB>4;4F9?9@. 
8)!4;B6<F9 HBD@G?G «E?B:AOI» CDBJ9AFB6. 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

1. #D98EF46<FP 6 6<89 >BDAO: 
№ �4D<4AF 1 2 3 4 5 6 

1                            
2                  

          
3                  

          
4                  

          
5                   

          
6                  

          
7                   

          
8                  

          
9                   

          
10                   

          
11                            



13 
 

12                             
13                  

          
14                  

          
15                    

          
16                   

          
17                             
18                  

          
19                  

          
20                  

          
21                   

          
22                  

          
23                              
24                   

          
25                    

          
26                  

          
27                   

          
28                   

          
29                  

          
30                   

          
31                   

          
32                  

          
 

2. #D98EF46<FP 6 6<89 EF9C9A< E D4J<BA4?PAO@ CB>4;4F9?9@: 
№ 
�4D<4AF4 

1 2 3 4 

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 √   
 √    

 √    √    
 

28 √   
 √   

 √   √    
 

29 √   
 √   

 √   √    
 

30 √   
 √   

 √    √     
 

31 √   
 √    

 √   √    
 

32 √   
 √    

 √    √    
 

 
3. �OCB?A<FP 89=EF6<O: 

№ �4D<4AF  № �4D<4AF  

1     :  ·  :  17     :  :   :  

2     :  ·   :  18     :  ·    :  

3     :  ·   :  19     :  ·   :  

4     :  :   :  20     :  :  :  

5     :  ·   :  21     :  :   :  

6     :  ·   :  22     :  ·   :  

7     :  ·    :  23     :  :   :  

8     :  ·   :  24     :  ·   :  

9     :  :   :  25     :  ·    :  

10     :  ·   :  26     :  :   :  

11     :  ·   :  27     :  :   :  
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12     :  :   :   28     :  ·  :  

13     :  ·  :  29     :  :   :  

14     :  ·   :  30     :  ·    :  

15     :  ·   :  31     :  :   :  

16      :  ·    :  32     :  ·   :  

4. $9L<FP ;484KG: �4A> A4K<E?S9F CB 6>?48G 9:97B8AB m% . � >BAJ9 7B84 
CDBJ9AF 8B546?S9FES > 6>?48G. �4>B6 5G89F 6>?48 K9D9; n ?9F, 9E?< 
C9D6BA4K4?PA4S EG@@4 6>?484 5O?4 �? 

№ �4D<4AF � m n № �4D<4AF A m n 

1 150000 7 3 17 160000 6 2 
2 220000 4 4 18 185000 8 3 
3 130000 5 3 19 90000 7 1 
4 84000 4,5 3 20 130000 5 2 
5 230000 3 2 21 160000 6 4 
6 380000 6 1 22 74000 4,5 2 
7 180000 7 2 23 125000 7 3 
8 240000 3 4 24 98000 4 4 
9 170200 5 3 25 130000 5 2 
10 312000 8 1 26 144000 3 2 
11 212200 4 2 27 200000 4 1 
12 280000 9 2 28 105000 4 5 
13 160000 6,5 3 29 220000 6 2 
14 140000 4 5 30 350000 4 3 
15 122000 6 4 31 280000 5 4 
16 820050 4 6 32 110600 6 5 

 
�D<F9D<<: 
71 – 3 54??4 (CB 0,5 >4:8B9) 
72 – 2 54??4 (CB 0,5 >4:8B9) 
73 – 2 54??4 (#D<6989A<9 > B5M9@G BEAB64A<R + 6OK<E?9A<S) 
74 – 3 54??4 (GE?B6<9 ;4C<E4AB – 0,55; HBD@G?4 – 0,55; 6OK<E?9A<S – 15; 69DAB 
;4C<E4A BF69F – 15) 
�FB7B: 
10 54??B6 – «5» 
8-9 54??B6 – «4» 
6-7 54??B6 – «3» 
 

#D4>F<K9E>4S D45BF4 73 
&9@4: �OK<E?9A<9 ?B74D<H@B6 
 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 

1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
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�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1."CD989?9A<9 ?B74D<H@4. 
$4EE@BFD<@ D469AEF6B:    aE = b, 789 4 – BEAB64A<9 EF9C9A<,  E – CB>4;4F9?P 

EF9C9A<, b – D9;G?PF4F 6B;6989A<S 6 EF9C9AP. 
�B74D<H@B@ CB?B:<F9?PAB7B  K<E?4  b CB BEAB64A<R 4, 789 4 > 0, 4 ≠ 1, 

A4;O649FES CB>4;4F9?P EF9C9A<, 6 >BFBDGR A48B 6B;69EF< K<E?B 4, KFB5O CB?GK<FP 
b. 

c =              K<F49@: ?B74D<H@ K<E?4 5 CB BEAB64A<R 3. 
�9=EF6<9 A4IB:89A<S CB>4;4F9?S EF9C9A<,  CB ;484AAO@ BEAB64A<R < 

D9;G?PF4FG 6B;6989A<S 6 EF9C9AP,  A4;O649FES ?B74D<H@<DB64A<9@. 1FB 89=EF6<9 – 
B5D4FAB9 6B;6989A<R 6 EF9C9AP. 

!4CD<@9D:         = 3, F.>. 23 = 8         = 1, F.>. 51 = 5           = - 2, F.>. 6- 2 = 
          :  = 

            = 0, F.>. 30 = 1            = 2, F.>. .  / 
= 

                = - 2, F.>. .  /    
= 

                   = 3, F.>. (   )  = 0,125 
2."EAB6AB9 ?B74D<H@<K9E>B9 FB:89EF6B. 
&4> >4> aE = b (1.) < c =       (2.), FB CB8EF46?SS (2.) 6 (1.), CB?GK<@         = b 
1FB D469AEF6B A4;O649FES ?B74D<H@<K9E><@ FB:89EF6B@. 
"EAB6AB9 ?B74D<H@<K9E>B9 FB:89EF6B CB;6B?S9F 6OK<E?SFP ;A4K9A<S F4><I 

6OD4:9A<=: 
1.        = 5 
2.          = 7 

3.         = (  )      = (      ) 
 = 52 = 25 

4. .     /     
 = (    )      = (      )   

 = 4- 3 = 
    

5.           = 31 ·        = 3 · 7 = 21 
6.           = 43 ·        = 64 · (  )      = 64 · (      ) 

 = 64 · 52 = 64 · 25 = 
1600 

3.%GM9EF6B64A<9 ?B74D<H@4. 
&4> >4> @O D4EE@4FD<649@ ?B74D<H@O FB?P>B E CB?B:<F9?PAO@< 

BEAB64A<S@<, FB D9;G?PF4F 6B;6989A<S 6 EF9C9AP, EFBSM<= CB8 ;A4>B@ ?B74D<H@4, 
8B?:9A 5OFP FB?P>B CB?B:<F9?PAO@. "FER84 E?98G9F 6O6B8, KFB ?B74D<H@ 
EGM9EF6G9F, 9E?< 6OD4:9A<9, EFBSM99 CB8 ;A4>B@ ?B74D<H@4, CB?B:<F9?PAB. 

!4CD<@9D: 6OSEA<FP, CD< >4>B@ ;A4K9A<< I EGM9EF6G9F ?B74D<H@: 
1)     (    )  
$9L9A<9: 2I – 5   0 



17 
 

                   I   2,5 
 
 
 
"F69F: ?B74D<H@ EGM9EF6G9F CD< I   (2,5 ; +  ) 
 
2)     (      ) 
$9L9A<9: I2 - 144   0 
                I2 – 144 = 0 
                I2 = 144 
                I1 = 12;      I2 = - 12 
 
 

 
 

  
"F69F:  x   (-  ;  -12)    (12; + )  

4.Д9ESF<KAO@ ?B74D<H@B@ K<E?4 A4;O649FES ?B74D<H@ QFB7B K<E?4 CB 
BEAB64A<R 10, >BFBDO= B5B;A4K49FES lg b, 6@9EFB       . 

!4CD<@9D: 
lg1000 = 3, F.>. 103 = 1000 
�4FGD4?PAO@ ?B74D<H@B@ K<E?4 A4;O649FES ?B74D<H@ QFB7B K<E?4 CB 

BEAB64A<R 9, 789 9 = 2,7182818&(  2,7). 
!4FGD4?PAO9 ?B74D<H@O B5B;A4K4RFES ln b, 6@9EFB      . 

5.%6B=EF64 ?B74D<H@B6 
 

1)       +       =     (    ) 

2)       -       =     .  / 

3) r ·       =        

4)       =         = 
   

 
!4CD<@9D: 

1)        +       =        = 2 

2)         -        =      .   / =         = 1 

3) 
             = 

             = 
                   = 

   

4)        =         = 
   

5)     (   :  
 ) =    (   :   )      .       / =            =           = 4

   

6) √                
 = √           

 = √           
 = :      

 = :   
 = 3 

 
 

6.(BD@G?4 C9D9IB84 BF ?B74D<H@4 CB B8AB@G BEAB64A<R > ?B74D<H@G CB 8DG7B@G 
BEAB64A<R.       = 

           

2,5 

12 -12 

- + + 
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!4CD<@9D:        = 
            = 

       

 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1)�4=F9 BCD989?9A<9 ?B74D<H@4 K<E?4 6 CB BEAB64A<R 4. 
2)�4><9 ;A4K9A<S @B:9F CD<A<@4FP K<E?B 6? #BK9@G? 
3)�4C<L<F9 BEAB6AB9 ?B74D<H@<K9E>B9 FB:89EF6B.  
4)#9D9K<E?<F9 BEAB6AO9 E6B=EF64 ?B74D<H@B6. 
5)�4K9@ A9B5IB8<@B ;A4FP E6B=EF64 ?B74D<H@B6? 
6)�4=F9 BCD989?9A<9 89ESF<KAB7B ?B74D<H@4. 
7)�4=F9 BCD989?9A<9 A4FGD4?PAB7B ?B74D<H@4. 
8)�4C<L<F9 HBD@G?G, >BFBD4S CB;6B?S9F C9D9=F< BF ?B74D<H@4 CB B8AB@G 

BEAB64A<R > ?B74D<H@G CB 8DG7B@G BEAB64A<R. 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

1.�OK<E?<FP CB BCD989?9A<R: 
�4D<4AF  
1       ;         ;          ;             :  

2       ;        ;         ;        ;       :  
 

3      ;         ;         ;       ;      :  

4                           )             :  
 

5        ;         ;                      ;          

6       ;        ;                         :  
 

7                             ;             :  

8       ;        ;         ;        ;      :  
 

9       ;                  ;       ;      :  

10        ;        ;         ;        ;      :  
 

11        ;                    ;                     

12                ;         ;          ;      :  
 

13                ;          ;              :  

14                                        :  
 

15                             ;            :  

16                                      :  
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17                ;           ;        ;          

18                        ;          ;      :  
 

19                   ;                  ;      :  

20       ;        ;         ;               :  
 

21       ;         ;                 ;      :  

22                ;       ;         ;      :  
 

23        ;        ;          ;         ;          

24        ;        ;          ;          ;          

25        ;        ;          ;      ;      :  

26       ;        ;        ;       ;      :  
 

27        ;        ;          ;                 :  
 

28         ;        ;          ;                  :  
 

29       ;        ;            ;                 :  
 

30        ;         ;         ;                :  
 

31                                        :  
 

32                                         :  
 

2.�OK<E?<FP, <ECB?P;GS BEAB6AB9 ?B74D<H@<K9E>B9 FB:89EF6B: 
�4D<4AF  

1       ;                      
2        ;            ;             
3        ;           ;              
4        ;            ;              
5                    ;             
6        ;            ;             
7                   ;           
8         ;             ;            
9                    ;             
10        ;                           
11                                 
12                    ;             
13                   ;            
14         ;            ;              
15                                    
16         ;             ;             
17                    ;             
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18                      ;              
19                                  
20         ;            ;              
21                    ;              
22         ;             ;              
23                     ;             
24        ;           ;             
25                     ;            
26         ;            ;             
27       ;           ;             
28                    ;              
29        ;           ;             
30        ;           ;             
31                    ;            
32                                   

 
3.�OSEA<FP, CD< >4>B@ ;A4K9A<< I ?B74D<H@ EGM9EF6G9F: 
�4D<4AF   

1     (    )     (     ) 
2     (    )     (      ) 
3      (    )     (       ) 

4       (    )     (     ) 

5       (    )     (      ) 

6      (    )     (       ) 

7     (    )     (       ) 

8       (    )     (    ) 

9       (    )     (     ) 

10     (    )     (       ) 

11       (    )     (       ) 

12     (    )     (     ) 
13       (     )     (      ) 

14      (    )     (       ) 

15     (    )     (      ) 

16       (    )     (     ) 

17       (    )     (       ) 

18      (    )     (       ) 

19       (    )     (      ) 

20     (    )     (    ) 

21       (    )     (       ) 

22       (    )     (       ) 

23       (    )     (      ) 

24     (    )     (      ) 
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25       (    )     (      ) 

26       (    )     (       ) 

27     (    )     (      ) 

28       (    )     (     ) 

29     (    )     (      ) 

30      (    )     (     ) 

31     (    )     (      ) 
32     (    )     (       ) 
 

4. !4=F< ;A4K9A<9 6OD4:9A<S, <ECB?P;GS E6B=EF64 ?B74D<H@B6 < BEAB6AB9 
?B74D<H@<K9E>B9 FB:89EF6B: 
�4D<4AF  �4D<4AF  

1          +        =           -        =               =   .  /       
 =           ∙       =  

6.       =  

7.     (  :  )= 

8. √                  = 

17        +      =  
2.         -        =              =   (  )      =          ∙        =  
           =  

7.     (  :   )= 

8. :                       
2        +      =            -        =              =   (  )      =          ∙        =  

6.       =  

7.     (    :  ) 

8. √                  

18          +         =          -        =               =   ( )      =         ∙        =  
6.         = 

7.    (   :  
 ) =     

8. :                            

3          +         =          -        =               =   ( )      =  
         ∙        =  
6.       =  

7.     (  :  )   

8. √                 

19       +      =  

2.       -        =                 =   .  /      
 =           ∙         =            =  

7.     (  :  )   

8. :                     
4       +      =          -        = 

20           +        =          -        = 
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                =   .  /      
 =           ∙         =            =  

7.     (    :   
 ) = 

8. √                   

             =   ( )      =           ∙        =  

6.       =  

7.     (   :    )   

8. √                

5           +        =          -        = 

3.            =   ( )      =           ∙        =          =  

7.      (   :   )   

8. √                  
 

21         +       =            -        = 

3.
            =   (  )      =          :        =   .        =      (    :    )     √                    

6         +       =            -        =               =   (  )      =  
         :        =   .        =        (  :   

 ) = 

8. √                  

22          +        =  

2.        -        =               =   .  /       
 =           ∙       = 

6.         = 

7.     (   :   
 ) =    

8. :                     

7          +        =           -        =               =   .  /       
 =           ∙       =  

6.        =  

7.     (   :   )   

8. :                   

23        +      =            -        =              =   (  )      =  
         ∙       =            = 

7.       :    

8. :                 
8        +      =            -        =              =   (  )      =          ∙        =  

24          +         =          -        = 

3.             =   ( )      =          ∙        =  
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          = 

7.     :      

8. :                  

6.      = 

7.     (  :  )   

8. √                   

9          +         = 

2.      -        =               =   ( )      =          ∙        =  
6.       =  

7.     (  :   )   

8. :                      
 

25       +      =          -        =                 =   .  /      
 =           ∙         =           =  

7.     (   :  
 ) = 

8. √                  
10       +      =  

2.       -        =                 =   .  /      
 =           ∙         =            =  

7.     (    :  ) =     

8. :                    

26           +        =          -        =              =   ( )      =           ∙        =  

6.         =  

7.     (  :  )   

8. √                 

11           +        =          -        = 

3.            =   ( )      =  
5.        ∙       =  

6.        = 

7.     (  :  )   

8. :                     

27           +        =          -        =              = 

4. ( )      =           ∙        =  

6.          =  

7.     (    :   
 ) = 

8. √                   
12         +       =            -        =               =   (  )      =  

         :        =   .         =        (   :    )     √                

28          +        =           -        =               =   .  /       
 =           ∙       =  

6.        =  

7.      (   :   )   

8. √                  
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13          +        =           -        =               =   .  /       
 =           ∙       =  

6.       =  

7.   (    :    )   

8. √                    

29        +      =            -        =              =   (  )      =          ∙        =           = 

       (  :   
 ) = 

8. √                  
14        +      =            -        =               =   (  )      =          ∙        =  

6.       =  

7.     (   :   
 ) =    

8. :                    

30          +        =          -        =               = 

4. (  )      =            ∙       =  
6.       =  

7.     (   :   )   

8. :                   
15          +         =  

2.       -        =               =   (  )      =  
         :         =  
  .          =          :    

8. :                = 

31       +      =            -        =                 =   ( )      =  
          ∙        =  

6.         =  

7.     :      

8. :                  

16          +         =         -        =              =   ( )      =          ∙        =  
6.        = 

7.     (  :  )   

8. √                
 = 

32           +        =           -        =              = 

4. (  )      = 
5.        :        = 
6.        = 

7.     ( :   ) = 

8. :                  
 = 

 
�D<F9D<<: 
71 – 5 54??B6 
72 – 3 54??4 
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73 – 6 54??B6 (CB 3 54??4 ;4 >4:8O= ?B74D<H@: CD46<?PAB D9L9AB A9D469AEF6B – 
15; CD46<?PAB 6OCB?A9A4 7D4H<K9E>4S <AF9DCD9F4J<S D9L9A<S – 15; CD46<?PAB 
;4C<E4A BF69F – 15) 
74 – 554??B6 (�4 >4:8B9 69DAB 6OCB?A9AAB9 ;484A<9 – 1 54??) 
�FB7B: 
18 - 19 54??B6 – «5» 
15 -17 54??B6 – «4» 
11 - 14 54??B6 – «3» 
 
 

#D4>F<K9E>4S D45BF4 7 4 
&9@4: $9L9A<9 CDBEF9=L<I CB>4;4F9?PAOI < ?B74D<H@<K9E><I GD46A9A<= < 

A9D469AEF6 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 

1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
#B BCD989?9A<R 4E = b. #B>4;4F9?PAB9 GD46A9A<9 – QFB GD46A9A<9, EB89D:4M99 

A9<;69EFAB9 6 CB>4;4F9?9 EF9C9A<, F.9. CB>4;4F9?P CD98EF46?9A 6 6<89 6OD4:9A<S, 
EB89D:4M97B I. &4>B9 GD46A9A<9 5G89F <@9FP 6<8: ag(x) = b –CDBEF9=L99 
CB>4;4F9?PAB9 GD46A9A<9. 
&.>. @O @B:9@ ED46A<64FP EF9C9A< E B8<A4>B6O@< BEAB64A<S@<, FB K<E?B b A48B 

CD98EF46<FP 6 6<89 4E. �A4S B FB@, KFB G D46AOI EF9C9A9= E B8<A4>B6O@< 
BEAB64A<S@<, CB>4;4F9?< D46AO, @B:AB E89?4FP 6O6B8, g(x) = c. $9L4S QFB 
GD46A9A<9, A4=89@ I. &.>. CB>4;4F9?P @B:9F 5OFP ?R5O@ K<E?B@, FB B5?4EFP 
8BCGEF<@OI ;A4K9A<= F4>B7B   GD46A9A<S – 6E9 89=EF6<F9?PAO9 K<E?4. 
�BDBF>B 6E9 6OL9 E>4;4AAB9 @B:AB CD98EF46<FP 6 6<89 EI9@O: 
ag(x) = b 
ag(x) = 4E 
g(x) = c 
!4CD<@9D: 
2I + 1 = 8 
2I + 1 = 23 
I + 1 = 3 
I = 2 
#D<AJ<C D9L9A<S CB>4;4F9?PAB7B A9D469AEF64 4A4?B7<K9A, 98<AEF69AAB9, 

A9B5IB8<@B GK9EFP @BABFBAABEFP EBBF69FEF6GRM9= CB>4;4F9?PAB= HGA>J<<.  
agx) > b 
ag(x) > 4E 
4)9EF< 4 > 1, FB HGA>J<S 5G89F 6B;D4EF4RM9=, ;A4> A9 CB@9AS9FES 
g(x) > c 
5)9E?< 4 < 1, FB HGA>J<S 5G89F G5O64RM9=, ;A4> @9AS9FES 
f(x) < c 
!4CD<@9D: 
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0,3I – 3 < 0,09 
0,3I – 3 < 0,32 
4 = 0,3 < 1, HGA>J<S G5O649F, ;A4> @9AS9FES 
I – 3 > 2 
I > 5 
 
 
 
"F69F: x    (5; + )  

 
#D<AJ<C D9L9A<S ?B74D<H@<K9E><I GD46A9A<= < A9D469AEF6 EIB: E D9L9A<9@ 

CB>4;4F9?PAOI GD46A9A<= < A9D469AEF6, AB A9B5IB8<@B GK<FO64FP B5?4EFP 
8BCGEF<@OI ;A4K9A<=: F.>. @O D4EE@4FD<649@ FB?P>B CB?B:<F9?PAO9 BEAB64A<S, FB 
6OD4:9A<9 EFBSM99 CB8 ;A4>B@ ?B74D<H@4 8B?:AB 5OFP CB?B:<F9?PAO@.      ( )         "��:  g(x) > 0      ( )          

g(x) = ac 
g(x) = b 
!4CD<@9D:     (   ) = 3                              "��: I + 2 > 0 
                       (   ) =                                     I > - 2 
                              I + 2 = 23 
                              I + 2 = 8 
                              I = 6   "�� 
"F69F: I = 6 
 
$9L<FP A9D469AEF6B:      (   ) <  3                               
                                          (   ) <        
4 = 2 > 1,HGA>J<S 6B;D4EF49F, ;A4> A9 @9AS9FES 
                                             {               

                                              {             

                                              {            

 
 

 
 
 
"F69F: I   (- 2; 6) 
 

�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1)�4>B9 GD46A9A<9 A4;O649FES CB>4;4F9?PAO@? 
2)"EB59AABEF< D9L9A<S CB>4;4F9?PAOI GD46A9A<=? 
3)�4>B9 A9D469AEF6B A4;O649FES CB>4;4F9?PAO@? 
4)"EB59AABEF< D9L9A<S CB>4;4F9?PAB7B A9D469AEF64? 
5)�4>B9 GD46A9A<9 A4;O649FES ?B74D<H@<K9E><@? 
6)"EB59AABEF< D9L9A<S ?B74D<H@<K9E>B7B GD46A9A<S? 

5 

6 -2 
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7)�4>B9 A9D469AEF6B A4;O649FES ?B74D<H@<K9E><@? 
8)"EB59AABEF< D9L9A<S ?B74D<H@<K9E>B7B A9D469AEF64? 

 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

 
�4D<4AF $9L<FP GD46A9A<9: $9L<FP A9D469AEF6B: 
1 1) 35 – I = 

    

2) 0,22I +3 = 5I- 1   
3)       (   ) = 0                 
4)          =     (   )                 
 

1) 0,2I   0,04      

2)  3I+ 5 > 
                             )              > 1 

4)           (   ) <      (   )      

2 
1) .  /  

 = 32 

2) 252I – 1 = 125                      
3)      (    ) = - 1 

4)       =     (    ) 

1) 4I+ 5 > 
    

2) 0,3I+1   0,09      
3)     (   )   1 
4)      (   ) <      (   )               

3 1) 32 – I = 
    

2) 0,22I +4 = 5I- 2   
3)       (    ) = 2                 
4)       (    ) =     (   )  

 

1) 0,2I+ 3   0,008      

2)  5I+ 5 > 
                             )           (   ) > 0 

4)           (    ) <      (   )      

4 
1) .  /  

 = 4 

2) 3I+ 5 = 
       

3)           = 1 
4)       (   ) =      (   )             

1) 34 – I   
    

2) 0,2I +3   5I- 1   
3)      (    )   - 1 

4)     (    )       (   ) 

5 
1) .  /   

 = 125 

2) .  /   
 =        

3)     (   ) = 3                 
4)      (    ) =      (   ) 

 

1) (   )     > (     )    

2) 4I+ 3 > 
    

3)     (    )   0 
4)       (    )         (    ) 

6 
1) .    /    

 = .     /   
 

2) .  /   
 = 16 

3)      (    ) = 1 
4)      (    )=      (    ) 

1) 2I+ 5 > 
    

2) .    /    
f      

3)      (    )   0 

4)     (    )       (    ) 

7 
1) .  /    

 =  
     

2) 3I+ 4 = 
      

3)      (    ) = - 2 

4)     (    ) =     (   ) 

1) .  /    
f    

2) .    /    
f 1 

3)     (    )   1 
4)       (    )         (   ) 
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8 
1)       = .  /   

 

2) (   )     =        
3)     (    ) = 3 
4)    : (    ) =    : (   )

1) .  /    
f     

2) (   )     f  0,0016 
3)      (    )   - 2 

4)       (    )         (   ) 

9 
1) .  /   

 =        

2) (    )     = (     )    
3)     (    ) = 2 
4)      (    ) =      (   ) 

1) .    /    
 g .     /   

  ) .  /    
 > 

     

3)      (    )   1 
4)      (     )        (    ) 

10  ) .  /    
=  

    ) .    /    
=  1  )     (    ) = 3 

4)     (    ) =     (   ) 
 

1) (   )     g        

2)       > .  /   
 

3)     (    )   1 
4)      (    )        (    ) 

 

11 1) 31 – I = 
    

2) 0,22I +3 = 5I- 2  
3)       (    ) = 0                 
4)          =     (   )                 
 

1) 0,2I - 3   0,04      

2)  3I+ 6 > 
                             )              > 3 

4)           (   ) <      (   )      

12  ) .  /   
 = 32 

2)252I + 1 = 125                      
3)      (    ) = - 1 

4)       =     (    ) 

1) 4I+ 3 > 
    

2) 0,3I+2   0,09      
3)     (   )   1 
4)      (    ) <      (   )              

13 1) 35 – I = 
    

2) 0,2I +4 = 5I- 3   
3)       (    ) = 3                 
4)       (    ) =     (   )  

 

1) 0,2I+ 6   0,008      

2)  5I+ 1 > 
                             )           (   ) > 1 

4)           (    ) <      (   )      

14  )        .  /   
 = 16 

3)   3I+ 4 = 
       

4)           = 1 
5)       (   ) =      (   )             

1) 34 –I   
    

2) 0,2I - 3   5I- 2   
3)      (    )   - 2 

4)     (    )       (   ) 

15  ) .  /    
 = 125  ) .  /   

 =         )     (    ) = 3                  )      (    ) =      (    ) 

 ) (   )     > (     )    

2) 4I+ 5 > 
    

3)     (    )   0 
4)       (    )         (   ) 

16  ) .    /    
 = .     /   

 1) 2I+ 5 > 
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 ) .  /   
 = 16  )      (    ) = 0  )      (    )=      (    ) 

 ) .    /    
f       )      (     )   0  )     (   )       (    ) 

17  ) .  /    
 =  

     

2) 3I+ 4 = 
      

3)      (    ) = - 2 

4)     (    ) =     (   ) 

 ) .  /    
f     ) .    /    

f 1  )     (    )   1  )       (    )         (    ) 

18  )      = .  /   
  ) (   )     =         )     (    ) = 3  )    : (    ) =    : (   ) 

 ) .  /    
f      ) (   )     f  0,0016  )      (    )   - 2  )       (    )         (   ) 

19  ) .  /   
 =         ) (    )     = (     )     )     (    ) = 2  )      (    ) =      (   ) 

 ) .    /   
 g .     /   

  ) .  /    
 > 

     

3)      (    )   0 
4)      (     )        (    ) 

20  ) .  /    
=  

     ) .    /    
=  1  )     (    ) = 4 

4)     (    ) =     (    ) 

 ) (   )     g        )       > .  /   
  )     (    )   1  )      (   )        (    ) 

21 1) 31 –2 I = 
    

2) 0,22I +1 = 5I- 2  
3)       (    ) = 0                 
4)         =     (    )                 
 

1) 0,2I - 4   0,04      

2)  3I+ 2 > 
                             )              > 2 

4)           (   ) <      (   )      

22  ) .  /   
 = 32 

2)252I + 3 = 125                       )      (    ) = - 1  )       =     (    ) 

1) 4I+ 5 > 
    

2) 0,3I+6   0,09      
3)     (   )   3 
4)      (    ) <      (   )              

23 1) 35 – I = 
   

2) 0,2I +4 = 5I- 1   
3)       (    ) = 3                 
4)       (   ) =     (    )  

 

1) 0,2I+ 1   0,008      

2)  5I+ 2 > 
                             )           (   ) > 1 

4)           (    ) <      (   )      

24  )       .  /   
 = 16 

3) 3I+ 2 = 
        )               = 2 

1) 35 + I   
    

2) 0,2I - 4   5I- 2   
3)      (    )   - 2 
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4)               (   ) =      (   )                      4)     (    )       (   ) 

25  ) .  /    
 = 16 

2)3I+ 1 = 
        )          = 3 

4)      (    ) =      (   )         

                     

1) 31 –I   
    

2) 0,2I - 4   5I- 2   
3)      (    )   - 2 

4)     (   )       (    ) 

26  ) .  /    
 = 25  ) .  /   

 =         )     (    ) = 2                  )      (    ) =      (    ) 

 ) (   )     > (     )    

2)4I+ 5 > 
   

4)     (    )   1 
5)       (    )         (   ) 

27  ) .    /    
 = .     /   

  ) .  /   
 = 16  )      (    ) = 0  )      (    )=      (    ) 

1)2I+ 5 > 
     ) .    /    
f       )      (     )   0  )     (   )       (    ) 

28  ) .  /    
 =  

     

2)3I+ 4 = 
      

3)      (    ) = - 2 

4)     (    ) =     (   ) 

 ) .  /    
f     ) .    /    

f 1  )     (    )   1  )       (    )         (    ) 

29  )      = .  /   
  ) (   )     =         )     (    ) = 3  )    : (    ) =    : (   ) 

 ) .  /    
f      ) (   )     f  0,0016  )      (    )   - 2  )       (    )         (   ) 

30  ) .  /   
 =         ) (    )     = (     )     )     (    ) = 2  )      (    ) =      (   ) 

 ) .    /   
 g .     /   

  ) .  /    
 > 

     

3)      (    )   0 
4)      (     )        (    ) 

31 1)34 – I = 
    

2) 0,2I +4 = 5I + 3   
3)     (   ) = 3      
4)      (   ) =     (   )        
 

1)4I+ 3 > 
    

2) 5I+ 1 > 
                            

3)      (    )   0 

4)       (    )         (   ) 

32  ) .  /   
 =        

2)  .    /   
=  1 

 

 
1) (   )     g       

2) 3I+ 4 > 
                            

3)      (    )   - 3 
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3)     (    ) = 2          
4)      (    ) =      (   )     

4)      (   ) <      (   )      

 
 

�D<F9D<<: 
1)1,2 – CB 3 54??4 (C9D9IB8 > B8AB@G BEAB64A<R, D9L9A<9 ?<A9=AB7B GD46A9A<S, 
BF69F) 
1)3,4 – CB 4 54??4 (C9D9IB8 > B8AB@G ?B74D<H@G, D9L9A<9 ?<A9=AB7B GD46A9A<S, 
CDB69D>4, BF69F) 
2)1-4 – CB 5 54??B6 (C9D9IB8 > B8AB@G BEAB64A<R, @BABFBAABEFP, D9L9A<9 
?<A9=AB7B A9D469AEF64, K9DF9:, BF69F) 
 �FB7B: 
32 - 3454??4 – «5» 
26 – 33 – «4» 
17 – 25 – «3» 
 

#D4>F<K9E>4S D45BF4 7 5 
&9@4: $9L9A<9 ;484K A4 A4IB:89A<9 D4EEFBSA<S BF FBK>< 8B C?BE>BEF<, 8?<AO 
A4>?BAAB= < 99 CDB9>J<<, G7?4 @9:8G A4>?BAAB= < 99 CDB9>J<9=. 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S < QF4CO 
D45BFO A48 ;484K9= 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1.#GEFP 84A4 C?BE>BEFP < A9 CD<A48?9:4M4S 9= FBK>4 �. 
 

 
 
#9DC9A8<>G?ODB@, BCGM9AAO@ <; 84AAB= FBK>< A4 84AAGR C?BE>BEFP, 

A4;O649FES BFD9;B>, EB98<ASRM<= 84AAGR FBK>G E FBK>B= C?BE>BEF< < ?9:4M<= A4 
CDS@B=, C9DC9A8<>G?SDAB= C?BE>BEF<. 
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�BA9J C9DC9A8<>G?SD4, ?9:4M<= 6 C?BE>BEF<, A4;O649FES BEAB64A<9@ 
C9DC9A8<>G?OD4. 

�?<A4 C9DC9A8<>G?SD4, BCGM9AAB7B <; FBK>< A4 C?BE>BEFP, A4;O649FES 
D4EEFBOA<9@ BF FBK>< 8B C?BE>BEF<. 

!4>?BAAB=, CDB6989AAB= <; 84AAB= FBK>< > C?BE>BEF<, A4;O649FES ?R5B= 
BFD9;B>, EB98<ASRM<= 84AAGR F BK>G E FBK>B= C?BE>BEF<, A9 S6?SRM<=ES 
C9DC9A8<>G?SDB@. 

�BA9J A4>?BAAB=, ?9:4M<= 6 C?BE>BEF<, A4;O649FES BEAB64A<9@ A4>?BAAB=. 
"FD9;B>, EB98<ASRM<= BEAB64A<9 C9DC9A8<>G?SD4 E BEAB64A<9@ A4>?BAAB=, 

A4;O649FES CDB9>J<9= A4>?BAAB= A4 C?BE>BEFP. 
 
2.'7B? @9:8G CDS@B= < C?BE>BEFPR 
�% C9D9E9>49F C?BE>BEFP CB8 >4><@-FB CDB<;6B?PAO@ G7?B@. &B784 G7B?, 

B5D4;B64AAO= QFB= CDS@B= E C?BE>BEFPR – QFB G7B? �%�, FB 9EFP QFB G7B? @9:8G 
A4>?BAAB= < 99 CDB9>J<9= A4 C?BE>BEFP. 

 
�<8<@, KFB C9DC9A8<>G?SD > C?BE>BEF<, A4>?BAA4S < 99 CDB9>J<S A4 QFG 

C?BE>BEFP B5D4;GRF 6@9EF9 CDS@BG7B?PAO= FD9G7B?PA<>. %?98B64F9?PAB, KFB 5O 
@B:AB 5O?B D9L4FP ;484K< A4 A4IB:89A<9 C9DC9A8<>G?SD, A4>?BAAB=, CDB9>J<< 
A4>?BAAB=, G7?4 @9:8G CDS@B= < C?BE>BEFPR, A48B G@9FP D9L4FP CDS@BG7B?PAO9 
FD9G7B?PA<><. 

 
!48B ;A4FP: 
1.&9BD9@G #<H47BD4 
2.%6B=EF64 BEFDOI G7?B6 CDS@BG7B?PAB7B FD9G7B?PA<>4 
3.%6B=EF64 >4F9F4, ?9:4M97B CDBF<6 G7?4 6 30º 
4.%6S;P @9:8G EFBDBA4@< < G7?4@< CDS@BG7B?PAB7B FD9G7B?PA<>4 < F.8. 
 

sin ∠ = 
                               

 

cos ∠ = 
                           

tg ∠ = 
                                     

 
 30º 45º 60º 
sin∠    :   

:   

cos ∠ :   
:   

   

tg ∠ :   
1 :  

 
3.$45BF4 A48 79B@9FD<K9E>B= ;484K9= 
�9D6O= QF4C D9L9A<S ;484K< – D45BF4 A48 GE?B6<9@. 

ВFBDB= QF4C: �D4F>4S ;4C<EP GE?B6<S ;484K<.  
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#4D4??9?PAB EB 6FBDO@ QF4CB@ CDBIB8<F FD9F<= QF4C – CBEFDB9A<9 K9DF9:4. 
+9DF9:< CD<ASFB 6OCB?ASFP >4D4A84LB@, 4 A9 K9DA<?4@<. 
Ч9F69DFO= QF4C – D9L9A<9 ;484K<.  
�SFO= QF4C – ;4C<EP BF69F4.  
 
$9L<FP ;484KG: �; FBK>< % A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, 8?<A4 >BFBDB= 10 
E@. $4EEFBSA<9 BF FBK>< % 8B C?BE>BEF< 8 E@. !4=F< G7B? @9:8G A4>?BAAB= < 99 
CDB9>J<9= A4 QFG C?BE>BEFP < 8?<AG CDB9>J<< A4>?BAAB=. 

 

�4AB: 
#?BE>BEFP  , 
(.)%   α, 
%� = 10E@ – A4>?BAA4S, 
%�   α, 
%� = 8 E@ 

�� – CDB9>J<S %� A4 α 
!4=F<: ��, ∠ %�� 

 
$9L9A<9: 

1.$4EE@BFD<@      – CDS@BG7B?PAO=, F.>. �%   α, �� – CDB9>J<S %� A4 α- CB 
GE?B6<R, E?98B64F9?PAB ∠ ��% = 90  
�%2 = ��2 + %�2 – CB F. #<H47BD4, E?98B64F9?PAB: 
�� = :         = :        = :       = :   = 6 E@. 
2. sin ∠ %�� =      = 

    = 0,8 

  ∠ %�� = arcsin 0,8 (G7B?, A4=89AAO= CB ;A4K9A<R E<AGE4, A4;O649FES 4D>E<AGE 
K<E?4 0,8) 
"F69F: �� = 6 E@.,    ∠ %�� = arcsin 0,8 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1)+FB A4;O649FES C9DC9A8<>G?SDB@, BCGM9AAO@ <; 84AAB= FBK>< A4 84AAGR 
C?BE>BEFP? 
2) +FB A4;O649FES BEAB64A<9@ C9DC9A8<>G?SD4? 
3) +FB A4;O649FES BEAB64A<9@ D4EEFBSA<9@ BF FBK>< 8B C?BE>BEF<? 
4) +FB A4;O649FES A4>?BAAB=, CDB6989AAB= <; 84AAB= FBK>< > C?BE>BEF<? 
5) +FB A4;O649FES BEAB64A<9@ CDB9>J<9= A4>?BAAB= A4 C?BE>BEFP? 
6) +FB A4;O649FES G7?B@ @9:8G CDS@B= < C?BE>BEFPR? 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
$9L<FP ;484KG: 
�4D<4AF �484K4 
1 �; FBK>< � A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 

A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 45°. 
�?<A4 A4>?BAAB= D46A4 6E@. +9@G D46A4 8?<A4 C9DC9A8<>G?SD4? 
 

2 �; FBK>< B A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 60°. 
�?<A4 C9DC9A8<>G?SD4 D46A4 3E@. +9@G D46A4 8?<A4 A4>?BAAB=? 
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3 �; FBK>< C A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 60°. �?<A4 A4>?BAAB= D46A4 6 @9FDB6. !4=8<F9 8?<AG 
CDB9>J<< A4>?BAAB=. 

4 �; FBK>< D A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 60°. �?<A4 CDB9>J<< D46A4 2 @9FD4. !4=8<F9 8?<AG 
A4>?BAAB=. 

5 �; FBK>< E A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 45°. 
�?<A4 A4>?BAAB= D46A4 8E@. +9@G D46A4 8?<A4 CDB9>J<< A4>?BAAB=? 
 

6 �; FBK>< F A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
6OEBFB= G7B? 6 60°. �?<A4 A4>?BAAB= D46A4 10 @9FDB6. !4=8<F9 8?<AG 
6OEBFO. 

7 �; FBK>< K A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 30°. 
�?<A4 A4>?BAAB= D46A4 6E@. +9@G D46A4 8?<A4 C9DC9A8<>G?SD4? 
 

8 �; FBK>< M A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 45°. 
�?<A4 C9DC9A8<>G?SD4 D46A4 3E@. +9@G D46A4 8?<A4 A4>?BAAB=? 
 

9 �; FBK>< N A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 60°. �?<A4 A4>?BAAB= D46A4 8 @9FDB6. !4=8<F9 8?<AG 
CDB9>J<< A4>?BAAB=. 

10 �; FBK>< � A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 30°. �?<A4 CDB9>J<< D46A4 2 @9FD4. !4=8<F9 8?<AG 
A4>?BAAB=. 

11 �; FBK>< B A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 60°. 
�?<A4 A4>?BAAB= D46A4 8E@. +9@G D46A4 8?<A4 CDB9>J<< A4>?BAAB=? 
 

12 �; FBK>< C A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
6OEBFB= G7B? 6 60°. �?<A4 A4>?BAAB= D46A4 4 @9FD4. !4=8<F9 8?<AG 
6OEBFO. 
 

13 �; FBK>< D A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 45°. 
�?<A4 A4>?BAAB= D46A4 4E@. +9@G D46A4 8?<A4 C9DC9A8<>G?SD4? 
 

14 �; FBK>< E A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 60°. 
�?<A4 C9DC9A8<>G?SD4 D46A4 5E@. +9@G D46A4 8?<A4 A4>?BAAB=? 
 

15 �; FBK>< F A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 60°. �?<A4 A4>?BAAB= D46A4 10 @9FDB6. !4=8<F9 
8?<AG CDB9>J<< A4>?BAAB=. 
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16 �; FBK>< K A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 60°. �?<A4 CDB9>J<< D46A4 1 @9FD. !4=8<F9 8?<AG 
A4>?BAAB=. 

17 �; FBK>< M A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 45°. 
�?<A4 A4>?BAAB= D46A4 6E@. +9@G D46A4 8?<A4 CDB9>J<< A4>?BAAB=? 
 

18 �; FBK>< N A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
6OEBFB= G7B? 6 60°. �?<A4 A4>?BAAB= D46A4 4 @9FD4. !4=8<F9 8?<AG 
6OEBFO. 
 

19 �; FBK>< P A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 60°. 
�?<A4 A4>?BAAB= D46A4 6E@. +9@G D46A4 8?<A4 C9DC9A8<>G?SD4? 
 

20 �; FBK>< � A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 30°. 
�?<A4 C9DC9A8<>G?SD4 D46A4 3E@. +9@G D46A4 8?<A4 A4>?BAAB=? 
 

21 �; FBK>< B A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 45°. �?<A4 A4>?BAAB= D46A4 8 @9FDB6. !4=8<F9 8?<AG 
CDB9>J<< A4>?BAAB=. 

22 �; FBK>< C A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 60°. �?<A4 CDB9>J<< D46A4 2 @9FD4. !4=8<F9 8?<AG 
A4>?BAAB=. 

23 �; FBK>< D A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 30°. 
�?<A4 A4>?BAAB= D46A4 8E@. +9@G D46A4 8?<A4 CDB9>J<< A4>?BAAB=? 
 

24 �; FBK>< E A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
6OEBFB= G7B? 6 45°. �?<A4 A4>?BAAB= D46A4 4 @9FD4. !4=8<F9 8?<AG 
6OEBFO. 
 

25 �; FBK>< F A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 30°. 
�?<A4 A4>?BAAB= D46A4 12E@. +9@G D46A4 8?<A4 C9DC9A8<>G?SD4? 
 

26 �; FBK>< K A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 45°. 
�?<A4 C9DC9A8<>G?SD4 D46A4 7E@. +9@G D46A4 8?<A4 A4>?BAAB=? 
 

27 �; FBK>< L A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 60°. �?<A4 A4>?BAAB= D46A4 6 @9FDB6. !4=8<F9 8?<AG 
CDB9>J<< A4>?BAAB=. 

28 �; FBK>< M A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 30°. �?<A4 CDB9>J<< D46A4 3 @9FD4. !4=8<F9 8?<AG 
A4>?BAAB=. 
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29 �; FBK>< N A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 60°. 
�?<A4 A4>?BAAB= D46A4 4E@. +9@G D46A4 8?<A4 CDB9>J<< A4>?BAAB=? 
 

30 �; FBK>< P A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
6OEBFB= G7B? 6 45°. �?<A4 A4>?BAAB= D46A4 2 @9FD4. !4=8<F9 8?<AG 
6OEBFO. 
 

31 �; FBK>< B A4 C?BE>BEFP CDB6989A4 6OEBF4, >BFBD4S EBEF46?S9F E 
A4>?BAAB=, CDB6989AAB= <; QFB= :9 FBK>< > C?BE>BEF<, G7B? 6 60°. 
�?<A4 C9DC9A8<>G?SD4 D46A4 10E@. +9@G D46A4 8?<A4 A4>?BAAB=? 
 

32 �; FBK>< C A4 C?BE>BEFP CDB6989A4 A4>?BAA4S, >BFBD4S EBEF46?S9F E 
CDB9>J<9= G7B? 6 60°. �?<A4 A4>?BAAB= D46A4 5 @9FDB6. !4=8<F9 8?<AG 
CDB9>J<< A4>?BAAB=. 

 
�D<F9D<<: 
�484K4 – 6 54??B6: 
1.�9DAB 6OCB?A9A K9DF9: – 1 54??; 
2.�9DAB ;4C<E4AB >D4F>B9 GE?B6<9 ;484K< – 1 54??; 
3.#D98EF46?9AO 6E9 A9B5IB8<@O9 HBD@G?O – 1 54??; 
4.�4:8O= QF4C D9L9A<S ?B7<K9E>< B5BEAB64A – 1 54??; 
5.�9DAB 6OCB?A9AO 6OK<E?9A<S – 1 54??; 
6. �9DAB ;4C<E4A BF69F – 1 54??. 
 
�FB7B: 
654??B6 – «5» 
554??B6 – «4» 
454??4 – «3» 
 

#D4>F<K9E>4S D45BF4 7 6 
&9@4: $9L9A<9 ;484K A4 89=EF6<S A48 69>FBD4@< 6 79B@9FD<K9E>B= HBD@9 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1. �9>FBDB@ A4;O649FES ?R5B= A4CD46?9AAO= BFD9;B>.  
�9>FBD, 8?<A4 >BFBDB7B D46A4 AG?R, A4;O649FES AG?96O@ 69>FBDB@. �9>FBDO, 

?9:4M<9 A4 B8AB= CDS@B= <?< A4 C4D4??9?PAOI CDS@OI, A4;O64RFES 
>B??<A94DAO@<. !BA4CD46?9AAO9 69>FBDO – QFB >B??<A94DAO9 69>FBDO, 
A4CD46?9AAO9 6 B8AG EFBDBAG. �B??<A94DAO9 69>FBDO, A4CD46?9AAO9 6 
CDBF<6BCB?B:AO9 EFBDBAO – CDBF<6BCB?B:AB A4CD46?9AAO9 69>FBDO.  46AO@< 
A4;O64RFES 69>FBD4 8?<A4 < A4CD46?9A<9 >BFBDOI EB6C484RF. �DBF<6BCB?B:AO9 
69>FBDO – QFB CDBF<6BCB?B:AB A4CD46?9AAO9 69>FBDO D46AB= 8?<AO.  



37 
 

2.�9=EF6<9 A48 69>FBD4@< 6 79B@9FD<K9E>B= HBD@9. 
!G@@B= 69>FBDB6  ⃗  <  ⃗  A4;O649FES F4>B= 69>FBD   , A4K4?B >BFBDB7B EB6C4849F 

E A4K4?B@ 69>FBD4  ⃗ , 4 >BA9J  - E >BAJB@ 69>FBD4  ⃗ , CD< GE?B6<<, KFB A4K4?B 69>FBD4  ⃗  C9D9A9E9AB 6 >BA9J 69>FBD4  ⃗ . 

 
 
#D46<?B ?B@4AAB=: CBE?98B64F9?PAB EB98<AS9@ 69>FBD4. �9>FBD EG@@O – QFB 

69>FBD <8GM<= <; A4K4?4 86<:9A<S 6 >BA9J 86<:9A<S. 

 
 4;ABEFPR 69>FBDB6  ⃗  <  ⃗  A4;O64RF EG@@G 69>FBDB6  ⃗  < -  ⃗ , F.9  ⃗  -  ⃗  =  ⃗  + (- ⃗ ). 

 
 
 
 
�DB<;6989A<9 69>FBD4  ⃗  A4 69M9EF69AAB9 K<E?B > A4;O649FES 69>FBD   ⃗⃗⃗⃗ , 8?<A4 

>BFBDB7B D46A4 >ǀ ⃗ ǀ, < >B??<A94D9A 69>FBDG  ⃗ . 
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2. $4;?B:9A<9 69>FBD4 CB 86G@ A9>B??<A94DAO@ 69>FBD4@ 
!4CB@A<@, KFB 69>FBD4 A4;O64RFES >B??<A94DAO@<, 9E?< BA< ?9:4F A4 B8AB= 

CDS@B= <?< A4 C4D4??9?PAOI CDS@OI. 
�R5B= 69>FBD   ⃗⃗  A4 C?BE>BEF< @B:9F 5OFP CD98EF46?9A 98<AEF69AAO@ 

ECBEB5B@ 6 6<89 ?<A9=AB= >B@5<A4J<< 86GI A9>B??<A94DAOI 69>FBDB6    <  ⃗ , F.9.  ⃗⃗  

= x ·    + y ·  ⃗ , 789 I < G – A9>BFBDO9 K<E?4 
!4CD<@9D: 
�4AO 864 A9>B??<A94DAOI 69>FBD4    <   . !4=F<  ⃗  = 2,1   + 5,2   
%B7?4EAB CD46<?G G@AB:9A<S 69>FBD4 A4 K<E?B, 69>FBD 2,1   5G89F >B??<A94D9A 

69>FBDG   , EBA4CD46?9A E A<@ < 8?<A4 97B 5G89F 6 2,1 D4;4 5B?PL9 8?<AO 69>FBD4   . 
&B :9 E4@B9 @B:AB E>4;4FP CDB 69>FBD 5,2   

!4@ AG:AB CBEFDB<FP 69>FBD  ⃗  – QFB 69>FBD EG@@O. !4=89@ QFBF 69>FBD CB 
CD46<?G C4D4??9?97D4@@4. 

 

 
 
 

 �484K4: 
�4A FD9G7B?PA<> ��%, FBK>4   – E9D98<A4 EFBDBAO A�,   ���� =  �,   ���� =  �. $4;?B:<FP 
CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   �����. 
 �4AB: 
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  ��% 
�  =  �   ���� =  �, 

   ���� =  � 
$4;?B:<FP: 

 CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   �����. 
 

$9L9A<9: 
1)#B CD46<?G FD9G7B?PA<>4   ⃗⃗⃗⃗⃗⃗  =  ⃗  +       ⃗⃗⃗⃗⃗⃗     ⃗⃗⃗⃗  ⃗               |  ⃗⃗⃗⃗  ⃗|      |  ⃗⃗⃗⃗⃗⃗ |                                           } =     ⃗⃗⃗⃗  ⃗ = 2 ·   ⃗⃗⃗⃗⃗⃗  = 2· ( ⃗  +   ) = 2 ⃗  + 2 ⃗  

2)
  ⃗⃗⃗⃗ ⃗⃗      ⃗⃗⃗⃗ ⃗⃗                              |  ⃗⃗⃗⃗⃗⃗ |   |  ⃗⃗⃗⃗⃗⃗ |                                           }=    ⃗⃗⃗⃗⃗⃗  = -   ⃗⃗⃗⃗⃗⃗  = - ( ⃗  +   ) = -  ⃗   -  ⃗  

3)#B CD46<?G FD9G7B?PA<>4   ⃗⃗⃗⃗  ⃗ =   ⃗⃗⃗⃗  ⃗ +   ⃗⃗⃗⃗  ⃗   ⃗⃗⃗⃗  ⃗ <  ⃗⃗   – QFB 864 CDBF<6BCB?B:AOI 69>FBD4, =    ⃗⃗⃗⃗  ⃗ = -   ⃗⃗   = - (2 ⃗  + 2 ⃗ ) = - 2 ⃗  

- 2 ⃗  

%?98B64F9?PAB:   ⃗⃗⃗⃗  ⃗ =   ⃗⃗⃗⃗  ⃗ +   ⃗⃗⃗⃗  ⃗ = - 2 ⃗  - 2 ⃗  +  ⃗  = - 2 ⃗  -  ⃗  

"F69F:   ⃗⃗⃗⃗  ⃗ = 2 ⃗  + 2 ⃗  

              ⃗⃗⃗⃗  ⃗ = - 2 ⃗  -  ⃗  

              ⃗⃗⃗⃗⃗⃗  = -  ⃗   -  ⃗  
 

�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1)�4=F9 BCD989?9A<9 69>FBD4. 
2)!4;B6<F9 6<8O 69>FBDB6. 
3)!4;B6<F9  89=EF6<S A48 69>FBD4@< 6 79B@9FD<K9E>B= HBD@9.  
4)+FB ;A4K<F, D4;?B:<FP 69>FBD CB 86G@ ;484AAO@ 69>FBD4@? 

 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
�4D<4AF �484K4: 
1 �4A FD9G7B?PA<> ��%, FBK>4   – E9D98<A4 EFBDBAO �%,   ����� =  �,   ���� =  �. 

$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

2 �4A FD9G7B?PA<> ��%, FBK>4 L – E9D98<A4 EFBDBAO A�,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

� 

� 

%
E 

  

Ā⃗  

ÿ  
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3 �4A FD9G7B?PA<> ��%, FBK>4   – E9D98<A4 EFBDBAO A%,   ����� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ����� 
 

4 �4A FD9G7B?PA<> ��%, FBK>4 S – E9D98<A4 EFBDBAO �%,    ���� =  �   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

5 �4A FD9G7B?PA<> ��%, FBK>4 N – E9D98<A4 EFBDBAO �%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

6 �4A FD9G7B?PA<> ��%, FBK>4 D – E9D98<A4 EFBDBAO A�,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

7 �4A FD9G7B?PA<> ��%, FBK>4 T – E9D98<A4 EFBDBAO �%,    ���� =  �   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

8 �4A FD9G7B?PA<> ��%, FBK>4 S – E9D98<A4 EFBDBAO A%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

9 �4A FD9G7B?PA<> ��%, FBK>4 R – E9D98<A4 EFBDBAO �%,    ���� =  �   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

10 �4A FD9G7B?PA<> ��%, FBK>4 K – E9D98<A4 EFBDBAO �%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

11 �4A FD9G7B?PA<> ��%, FBK>4 P – E9D98<A4 EFBDBAO A�,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

12 �4A FD9G7B?PA<> ��%, FBK>4 N – E9D98<A4 EFBDBAO A%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

13 �4A FD9G7B?PA<> ��%, FBK>4 P – E9D98<A4 EFBDBAO �%,    ���� =  �   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

14 �4A FD9G7B?PA<> ��%, FBK>4 S – E9D98<A4 EFBDBAO �%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

15 �4A FD9G7B?PA<> ��%, FBK>4 F – E9D98<A4 EFBDBAO A�,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

16 �4A FD9G7B?PA<> ��%, FBK>4 L – E9D98<A4 EFBDBAO �%,    ���� =  �   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 

17 �4A FD9G7B?PA<> ��%, FBK>4 P – E9D98<A4 EFBDBAO A%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

18 �4A FD9G7B?PA<> ��%, FBK>4 D – E9D98<A4 EFBDBAO �%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
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19 �4A FD9G7B?PA<> ��%, FBK>4 N – E9D98<A4 EFBDBAO A�,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

20 �4A FD9G7B?PA<> ��%, FBK>4 K – E9D98<A4 EFBDBAO �%,    ���� =  �   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

21 �4A FD9G7B?PA<> ��%, FBK>4 L – E9D98<A4 EFBDBAO A%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

22 �4A FD9G7B?PA<> ��%, FBK>4 F – E9D98<A4 EFBDBAO �%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

23 �4A FD9G7B?PA<> ��%, FBK>4 N – E9D98<A4 EFBDBAO �%,    ���� =  �   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

24 �4A FD9G7B?PA<> ��%, FBK>4 H – E9D98<A4 EFBDBAO A%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

25 �4A FD9G7B?PA<> ��%, FBE>4 P – E9D98<A4 EFBDBAO �%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

26 �4A FD9G7B?PA<> ��%, FBK>4 K – E9D98<A4 EFBDBAO A�,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

27 �4A FD9G7B?PA<> ��%, FBK>4   – E9D98<A4 EFBDBAO �%,    ���� =  �   ����� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

28 �4A FD9G7B?PA<> ��%, FBK>4 V – E9D98<A4 EFBDBAO A%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

29 �4A FD9G7B?PA<> ��%, FBK>4 R – E9D98<A4 EFBDBAO �%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

30 �4A FD9G7B?PA<> ��%, FBK>4   – E9D98<A4 EFBDBAO A�,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ����� 

31 �4A FD9G7B?PA<> ��%, FBK>4 L – E9D98<A4 EFBDBAO A%,   ���� =  �,   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

32 �4A FD9G7B?PA<> ��%, FBK>4 N – E9D98<A4 EFBDBAO �%,    ���� =  �   ���� =  �. 
$4;?B:<FP CB 69>FBD4@  � <  � 69>FBDO   ����,   ����,   ���� 
 

 
�D<F9D<<: 
6 54??B6: 
1 – K9DF9: – 15 
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2 – >D4F>B9 GE?B6<9 – 15 
3 – B5BEAB64A<S – 2 5 
4 – 6OK<E?9A<S – 15 
5 – BF69F – 15 
�FB7B: 
65 – «5» 
55 – «4» 
3-45 – «3» 

 
#D4>F<K9E>4S D45BF4 7 7 

&9@4: �9?9A<9 BFD9;>4 6 ;484AAB@ BFABL9A<<.  4FD<JO 6<84 2 × 2 < 3×3 < <I 
CD<@9A9A<9 CD< 6OK<E?9A<< C?BM489= < B5N9@B6. 

 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 

1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
 

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1.�BBD8<A4FO 69>FBD4 
+FB5O A4=F< >BBD8<A4FO 69>FBD4, ;484AAB7B 86G@S FBK>4@<, A48B BF 

>BBD8<A4F >BAJ4 BFASFP >BBD8<A4FO A4K4?4. 
!4CD<@9D: �(2; 5), �(4; 3). !4=F< >BBD8<A4FO 69>FBD4   ⃗⃗⃗⃗  ⃗ 

$9L9A<9:   ⃗⃗⃗⃗  ⃗ = (4 – 2; 3 – 5) = (     )⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗       
 
2.�9?9A<9 BFD9;>4 6 ;484AAB@ BFABL9A<<. 
�E?< FBK>4   89?<F BFD9;B> �� 6 BFABL9A<< λ, FB >BBD8<A4FO FBK><   

A4IB8SFES CB HBD@G?4@: 
)@ = 

            ;  '@ = 
            ;  Z@ = 

            

!4CD<@9D: FBK>4   89?<F BFD9;B> �� 6 BFABL9A<< 1:2, A4=F< >BBD8<A4FO 
FBK><  , 9E?< �(2; 0), �(4; - 6) 

$9L9A<9: F.>. FBK>4   89?<F BFD9;B> �� 6 BFABL9A<< 1:2, FB λ =   .&BK>< � < � 

;484AO 86G@S >BBD8<A4F4@<, E?98B64F9?PAB, BK>4   FB :9 5G89F ;484A4 86G@S 
>BBD8<A4F4@< I < G. !4=89@ <I. 

)@ = 
            = 

               = 
      = 4 ·    = 

   = 2
   

'@ = 
            = 

       (  )      = - 3 ·    = - 2 

"F69F:   ( 2   ; - 2) 

 
3.�?<A4 69>FBD4.  
�?<AG 69>FBD4 @B:AB D4EE@4FD<64FP >4> 8?<AG D48<GE4 B>DG:ABEF< E 

J9AFDB@ 6 A4K4?9 >BBD8<A4F, GD46A9A<9 >BFBDB= I2 + G2 + z2 = r2, CBQFB@G 
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ǀ ⃗ ǀ = √           

!4CD<@9D: !4=F< 8?<AG 69>FBD4   ⃗⃗  9E?<   ⃗⃗  = (     )⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗   

$9L9A<9: ǀ  ǀ = √           = :           = :   
 
4.�9>FBDAB9 CDB<;6989A<9 69>FBDB6. 
#GEFP 84AO 864 69>FBD4:  ⃗  = (          ),  ⃗  = (          ) 
�9>FBDAB9 CDB<;6989A<9:      ⃗  = |      ⃗             | =    · |        | -    · |        | +  ⃗  · |        | 
5.%@9L4AAB9 CDB<;6989A<9 69>FBDB6. 
#GEFP 84AO FD< 69>FBD4:  ⃗  = (          ),  ⃗  = (          ),    = (          ) 
%@9L4AAB9 CDB<;6989A<9 69>FBDB6:    ·  ⃗  ·    = |                  | =        +        +       –        -        -        

 
�484K4: �4AO >BBD8<A4FO FBK9>: �1(2; 1; 0), �2(3; 2; -1), �3(1; 2; 2), �4(2; -1; -

2). !4=F<: 1)C?BM48P C4D4??9?B7D4@@4, CBEFDB9AAB7B A4 69>FBD4I �1�2 < �1�3; 
2)B5N9@ C4D4??9?9C<C984, CBEFDB9AAB7B A4 69>FBD4I �1�2,  �1�3 < �1�4 

$9L9A<9: 
1)!4=89@ C?BM48P C4D4??9?B7D4@@4, CBEFDB9AAB7B A4 69>FBD4I      ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ <     ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ 

E CB@BMPR 69>FBDAB7B CDB<;6989A<S QF<I 69>FBDB6.     ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = (3 – 2; 2 – 1; -1 -0) = (1; 1; -1)     ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = (1 – 2; 2 – 1; 2 – 0) = (-1; 1; 2)         = |     ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗        ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗| 
     ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗       ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗  = |      ⃗         | =    · |     | -    · |       | +  ⃗  · |      | = 3   -    +2 ⃗  
         = |     ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗        ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗| = √    (  )      = :   (98.2) 
 
2) B5N9@ C4D4??9?9C<C984, CBEFDB9AAB7B A4 69>FBD4I �1�2,  �1�3 < �1�4 

A4=89@ E CB@BMPR E@9L4AAB7B CDB<;6989A<S QF<I 69>FBDB6.     ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = (2 – 2; -1 – 1; -2 -0) = (0; -2; -2)          = |     ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗         ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗        ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗|      ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗         ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗        ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ = |              | = -2 + 0 – 2 – 0 -2 + 4 = -2         = |   | = 2 (98.3) 
 

�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1.�4>GR 69?<K<AG A4;O64RF E>4?SDAB=?  
2.�4>GR 69?<K<AG A4;O64RF 69>FBDAB=?  
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3.+FB A4;O64RF 69>FBDB@?  
4.+FB A4;O64RF 8?<AB= 69>FBD4?  
5.�4><9 69>FBDO A4;O64RF B8<A4>B6B (CDBF<6BCB?B:AB) A4CD46?9AAO@<?  
6.�4><9 69>FBDO A4;O64RF >B??<A94DAO@<?  
7.�4><9 69>FBDO A4;O64RF >B@C?4A4DAO@<?  
8.�4><9 69>FBDO A4;O64RF D46AO@<, CDBF<6BCB?B:AO@<?  
9.$4EE>4:<F9 B ?<A9=AOI BC9D4J<SI A48 69>FBD4@<.  
10.�4>4S EB6B>GCABEFP 69>FBDB6 A4;O649FES ?<A9=AB-;46<E<@B= (?<A9=AB- 

A9;46<E<@B=)?  
11.�4>GR EB6B>GCABEFP 69>FBDB6 A4;O64RF 54;<EB@?  
12.+FB A4;O64RF >BBD8<A4F4@< 69>FBD4?  
13.�4><@< E6B=EF64@< B5?484RF >BBD8<A4FO 69>FBDB6?  
14.+FB A4;O64RF CDB9>J<9= 69>FBD4 A4 BEP?  
15.+FB A4;O64RF E>4?SDAO@ CDB<;6989A<9@ 69>FBDB6? 
16.�4><@< E6B=EF64@< B5?4849F E>4?SDAB9 CDB<;6989A<9 69>FBDB6? 
17.�4> 6OK<E?SRF E>4?SDAB9 CDB<;6989A<9 69>FBDB6, ;484AAOI 

>BBD8<A4F4@<? 
18.�4> A4=F< G7B? @9:8G 69>FBD4@<? 
19.�4> A4=F< D4EEFBSA<9 @9:8G FBK>4@<, ;484AAO@< >BBD8<A4F4@<? 
20.�4> A4=F< 8?<AG 69>FBD4, ;484AAB7B >BBD8<A4F4@<? 
21.�4>B64 79B@9FD<K9E>4S <AF9DCD9F4J<S E>4?SDAB7B CDB<;6989A<S 69>FBDB6? 
22.+FB A4;O64RF 69>FBDAO@ CDB<;6989A<9@ 69>FBDB6? 
23.�4> 6OK<E?SRF 69>FBDAB9 CDB<;6989A<9 69>FBDB6, ;484AAOI 

>BBD8<A4F4@<? 
24.�4>B6O E6B=EF64 69>FBDAB7B CDB<;6989A<S 69>FBDB6? 
25.�4>B6 79B@9FD<K9E><= E@OE? 69>FBDAB7B CDB<;6989A<S 69>FBDB6? 
26.+FB A4;O64RF E@9L4AAO@ CDB<;6989A<9@ 69>FBDB6? 
27.�4> 6OK<E?SRF E@9L4AAB9 CDB<;6989A<9 69>FBDB6, ;484AAOI 

>BBD8<A4F4@<? 
28.�4>B6O E6B=EF64 E@9L4AAB7B CDB<;6989A<S 69>FBDB6? 
29.�4>B6 79B@9FD<K9E><= E@OE? E@9L4AAB7B CDB<;6989A<S 69>FBDB6? 
30.�4>B6O H<;<K9E><9 CD<?B:9A<S E>4?SDAB7B < 69>FBDAB7B CDB<;6989A<= 

69>FBDB6? 
 

  �484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
�484K4: �4AO >BBD8<A4FO FBK9>: �1, �2, �3, �4. !4=F<: 1)E9D98<AG BFD9;>4 

�1�2; 2)C?BM48P C4D4??9?B7D4@@4, CBEFDB9AAB7B A4 69>FBD4I �1�2 < �1�3; 
3)B5N9@ C4D4??9?9C<C984, CBEFDB9AAB7B A4 69>FBD4I �1�2,  �1�3 < �1�4 

 
�4D<4AF �1 �2 �3 �4 

1 (4;2;5) (0;7:2) (0;2;7) (1;5;0) 
2 (4;4;10) (4;10;2) (0;8;4) (9;6;4) 
3 (4;6;5) (6;9;4) (2;10;10) (7;5;9) 
4 (3;5;4) (8;7;4) (5;10;4) (4;7;8) 
5 (10;6;6) (-2;8;2) (6;8;9) (7;10;3) 
6 (1;8;2) (5;2;6) (5;7;4) (4;10;9) 
7  (6;6;5) (4;9;5) (4;6;11) (6;9;3) 
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8 (7;2;2) (5;7;7) (5;3;1) (2;3;7) 
9 (8;6;4) (10;5;5) (5;6;8) (10;8;7) 
10 (7;7;3) (6;5;8) (3;5;8) (8;4;1) 
11 (1;2;5) (0;7:3) (0;2;4) (1;6;0) 
12 (4;1;10) (4;10;3) (0;8;1) (9;6;3) 
13 (4:6:6) (6;9;1) (3;10;10) (7;6;9) 
14 (5;5;4) (8;9;4) (5;10;1) (1;7;8) 
15 (15;6;6) (-2;8;3) (6;8;9) (7;10;9) 
16 (4;8;2) (6;2;6) (6;7;4) (1;10;9) 
17 (6;6;3) (1;9;5) (1;6;11) (6;9;8) 
18 (7;3;2) (5;9;7) (6;3;1) (2;3;9) 
19 (8;6;1) (10;5;6) (6;6;8) (10;8;9) 
20 (7;7;8) (6;6;8) (8;5;8) (8;1;1) 
21 (0;2;7) (1;5;0) (4;2;5) (0;7:2) 
22 (0;8;4) (9;6;4) (4;4;10) (4;10;2) 
23 (2;10;10) (7;5;9) (4;6;5) (6;9;4) 
24 (5;10;4) (4;7;8) (3;5;4) (8;7;4) 
25 (6;8;9) (7;10;3) (10;6;6) (-2;8;2) 
26 (5;7;4) (4;10;9) (1;8;2) (5;2;6) 
27 (4;6;11) (6;9;3)  (6;6;5) (4;9;5) 
28 (5;3;1) (2;3;7) (7;2;2) (5;7;7) 
29 (5;6;8) (10;8;7) (8;6;4) (10;5;5) 
30 (3;5;8) (8;4;1) (7;7;3) (6;5;8) 
31 (0;2;4) (1;6;0) (1;2;5) (0;7:3) 
32 (0;8;1) (9;6;3) (4;1;10) (4;10;3) 

 
 
�D<F9D<<: 
71 – 2 54??4 (CD46<?PAB A4=89AO >BBD8<A4FO – 15.; CD46<?PAB ;4C<E4A BF69F – 1 
5.) 
72 – 4 54??4 (CD46<?PAB A4=89AO 8?<AO 69>FBDB6 – 15.; CD46<?PAB EBEF46?9A < 
6OK<E?9A BCD989?<F9?P – 25.; CD46<?PAB ;4C<E4A BF69F – 1 5.) 
73 – 454??4  (CD46<?PAB A4=89AO 8?<AO 69>FBDB6 – 15.; CD46<?PAB EBEF46?9A < 
6OK<E?9A BCD989?<F9?P – 25.; CD46<?PAB ;4C<E4A BF69F – 1 5.) 

 
�FB7B: 
105 – «5» 
8-95 – «4» 
6-75 – «3» 

 
#D4>F<K9E>4S D45BF4 7 8 

&9@4: $9L9A<9 ;484K A4 A4IB:89A<9 8?<AO 8G7<, C?BM48< >DG7B6B7B E9>FBD4. 
"CD989?9A<9 @9EFBCB?B:9A<S FBK>< A4 B>DG:ABEF<. 
 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
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2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
 

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
'7B? 6 1 D48<4A – QFB J9AFD4?PAO= G7B?, BC<D4RM<=ES A4 8G7G, D46AB= 

D48<GEG B>DG:ABEF<. 
&4> >4> BFABL9A<9 8?<AO B>DG:ABEF< > 8<4@9FDG 9EFP K<E?B CBEFBSAAB9: 
l / D =   ≈ 3,14, FB G>?48O64S G7B? 6 1 D48<4A 6 D4;69DAGFO= G7B?, CB?GK<@, 

KFB F4><I G7?B6 G?B:<FES 3 < 9M9 @4?9AP><= G7B?, >BFBDO= 5G89F D469A 0,14 
D48<4A. �OIB8<F, KFB G7B? 6 180° D469A   D48<4A. 

�A4K<F G7B? 6 1° = 
    , 4 G7B? 6 1 D48 =     , 4 E?98B64F9?PAB:    = 

     ·                α(D48) =      · α(D48) 
!4CD<@9D: 
1)#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR 120°: 
120° = 

     · 120    =     (D48) 
2)#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR    D48.:    = 

     ·    = 36° 
3)"CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 B>DG:ABEF<, EB69DL<6L9= CB6BDBF A4 

G7B? 112° < A4 G7B? -     D48. 
$9L9A<9: ;A4S B FB@, KFB CB?B:<F9?PAO9 G7?O BF>?48O64RFES CDBF<6 K4EB6B= 

EFD9?>< BF FBK>< (1; 0) <  
1 K9F69DFP: BF 0° 8B 90° (   D48) 
2 K9F69DFP: BF 90° 8B 180° (Ã D48) 
3 K9F69DFP: BF 180° 8B 270° (    D48) 
4 K9F69DFP: BF 270° 8B 360° (2Ã D48), 
?97>B CBASFP, KFB 6 C9D6B@ E?GK49 FBK>4 CBC489F 6B 6FBDGR K9F69DFP. 
"FD<J4F9?PAO9 G7?O BF>?48O64RFES CB K4EB6B= EFD9?><, E?98B64F9?PAB 6B 

6FBDB@ E?GK49 A48B D4EE@4FD<64FP A<:ARR CB?B6<AG B>DG:ABEF<, -     – FBK>4 
B>4:9FES A4 BE< BI 6 (-1; 0). � A4L9@ E?GK49 FBK>4 EB69DL<?4 CB6BDBF A4 G7B? -    , 

E?98B64F9?PAB BA4 B>4:9FES 6 3 – = K9F69DF<. 
4)$48<4AA4S @9D4 G7?4 G8B5A4 8?S 6OK<E?9A<S 8?<AO 8G7< B>DG:ABEF< < 

C?BM48< >DG7B6B7B E9>FBD4, >BFBDO9 A4IB8SFES CB HBD@G?4@: 
l = α·R; 

S = 
   ·α 

�484K4: A4=F< 8?<AG 8G7< < C?BM48P >DG7B6B7B E9>FBD4, D48<GE >BFBDB7B 2,4@, 
4 G7B?, EBBF69FEF6GRM<= 8G79 E9>FBD4 D469A    D48. 

$9L9A<9: 
R = 2,4@, α =    

 l = α·R = 
  ·2,4   

      · 2,4   3,77@ – 8?<A4 8G7< >DG7B6B7B E9>FBD4; 

S = 
   ·α = 

   · (   )  ·      
   ·5,76           4,52@2 – C?BM48P >DG7B6B7B E9>FBD4 
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�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1)�4=F9 BCD989?9A<9 CBASF<S «G7B? 6 1 D48<4A»? 
2)�4> C9D9=F< <; 7D48GEAB= @9DO 6 D48<4AAGR? 
3)�4> C9D9=F< <; D48<4AAB= @9DO 6 7D48GEAGR? 
4)�4> BCD989?<FP @9EFBCB?B:9A<9 FBK>< A4 K<E?B6B= B>DG:ABEF<? 
5)�4> A4=F< 8?<AG 8G7< B>DG:ABEF<? 
6)�4> A4=F< C?BM48P >DG7B6B7B E9>FBD4? 
 

  �484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
1.#9D969EF< 6 D48<4AAGR @9DG: 
64D<4AF  64D<4AF  
1 30°; 135°; 380°; -200°; -35° 

 
17 15°; 280°; 450°; -26°; -180° 

2 
 

45°; 120°; 400°; -50°; - 220° 18 46°; 135°; 370°; -18°; -240° 

3 60°; 240°; 420°; - 20°; - 300° 19 10°; 260°; 405°; - 64°; -135° 
 

4 180°; 36°; 390°; - 42°; -130° 20 12°; 180°; 510°; - 75°; -310° 
 

5 270°; 25°; 440°;- 36°; -124° 21 28°; 300°; 105°; - 80°; -266° 
 

6 80°; 300°; 520°; - 45°; - 200° 22 42°; 122°; 444°; -40°; - 126° 
 

7 
 

90°; 200ْ°; 600°; - 72°ْ; - 160° 23 4°; 106°; 308°; -24°; -145° 

8 40°; 150°; 350°; - 30°; - 260° 24 38°; 276°; 610°; -74°; -172° 
ْ 

9 32°; 140°; 410°; -90°; -120° 25 14°; 118°; 365°; -16°; -340° 
 

10 48°; 210°; 460°; -60°; -330° 26 62°; 215°; 412°; -38°; -270° 
 

11 65°; 270°; 310°; - 180°; -24° 27 16°; 204°; 512°; -31°; - 156° 
 

12 35°; 100°; 480°; -12°; -360ْ° 28 26°; 215°; 430°; -22°; -320° 
 

13 
 

20°; 110°; 500°; - 50°; -270° 29 5°; 130°; 700°; -70°; -223° 

14 
 

30°; 240°; 390° ; - 36°; - 220° 30 90°; 200°; 600°; -26°; -180° 

15 
 

60°; 240°; 420°; - 20°; - 300° 31 - 160°; 140°; 410°; - 75°; -310° 

16 4°; 122°; 306°; -54°; -125° 32 80°; 200ْ°; 420°; - 35°; - 210° 
 

2.#9D969EF< 6 7D48GEAGR @9DG: 
�4D<4AF  �4D<4AF  
1. 4)    ;  5)     ;  6)     17. 4)     ;   5)     ;    6)     



48 
 

 
2. 4)     ;  5)     ;  6)     

 

18. 4)     ;   5)     ;  6)      

3. 4)    ;  5)     ;   6)     

 

19. 4)     ;   5)     ;    6)     

4. 4)    ; 5)     ;  6)     

 

20. 4)     ;   5)     ; 6)     

5. 4)    ; 5)     ;  6)     

 

21. 4)    ;  5)     ;   6)     

6. 4)     ;  5)     ;  6)      

 

22. 4)     ;  5)      ;   6)     

7. 4)    ;   5)     ;  6)     

 

23. 4)     ;   5)     ;   6)      

8. 4)     ;  5)     ;  6)     

 

24. 4)    ;  5)       ;   6)     

9. 4)     ;  5)     ;  6)     ; 

 

25. 4)    ;   5)      ;   6)     

10. 4)     ;  5)     ;  6)     

 

26. 4)    ;  5)      ;   6)     

11. 4)     ;   5)     ;    6)     

 

27. 4)     ;  5)     ; 6)     

12. 4)    ;    5)     ;    6)     

 

28. 4)    ;   5)     ;   6)     

13. 4)      ;  5)     ;   6)     

 

29. 4)     ;  5)     ;   6)     

14. 4)    ;  5)      ;  6)      30. 4)     ;  5)     ; 6)     

 
15. 4)     ;   5)      ;  6)     

  

31 4)      ;  5)      ;   6)     

 
16 4)     ;   5)     ;    6)     32 4)     ;  5)    ;  6)     

 
 
3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 B>DG:ABEF<, EB69DL<6L9= CB6BDBF A4 
G7B?: 
�4D<4AF  �4D<4AF  

1. 4) 36º; 5)    ; 6) 4,3; 7) - 104º;  
8) -     ; 9) – 6,58 

17. 4) 78° ; 5)     ; 6) 2,7 ; 7) - 
13°; 
8) -     ; 9) - 6,3 

2. 4) 154º;  5)     ;  6) 2,3 ; 7) - 16º 18. 4) 121° ; 5)    ; 6) 4,7 ; 7) - 
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; 

8) -     ;  9) – 4,5 

39°; 
8) -     ; 9) – 1,7 

3. 4) 48°;  5)     ;  6) 1,6 ; 7) - 220° 
;  

8) -    ; 9) – 2, 7 

19. 4) 6° ; 5)      ; 6) 1,8 ; 7) - 
300°;  
8) -     ; 9) – 4,8 

4. 4) 24° ;  5)     ;  6) 3,8  ; 7) - 
209° ; 
8) -     ;  9) – 5,12 

20. 4) 17° ; 5)      ;6) 3,2 ; 7) - 
45° ;  
8) -     ; 9) – 4,2 

5. 4) 37° ;  5)     ;  6) 4,3 ; 7) - 
300° ;  
8) -    ;  9) – 1,12 

21. 4) 165°; 5)      ; 6) 6,4 ; 7) -
75°;  
8) -      ;  9) – 5,4 

6. 4) 67° ; 5)     ;  6) 6,8  ; 7) - 
214° ;  
8)       ; 9) – 3,6 

22. 4) 89° ; 5)      ;  6) 5,1  7) - 
240° 
8) -     ; 9) – 4,6 

7. 4) 200° ;  5)     ; 6) 1,3 ; 7) - 75° 
; 

8) -      ;  9) – 5,2 

23. 4) 183°;  5)     ; 6) 2,6 ; 7) - 
97° 
8) -     ; 9) – 3,7 

8. 4) 100° ;  5)     ;  6) 9,8  7) - 96° 
; 

8) -     ;  9) – 4,3 

24. 4) 55°; 5)     ; 6)6,3 ; 7) - 
130° 
8) -     ; 9) – 1,2 

9. 4) 85° ; 5)     ;  6) 2,3 ;  7) - 12° 
; 

8) -     ; 9) – 6,1 

25. 4) 164º;  5)    ; 6) 2,1; 7) - 
26º ; 
8) -     ; - 6,4 

10. 4) 62° ; 5)     ; 6) 1,3 ; 7) - 106° 
;  

8) -     ; 9) – 3,4 

26. 4) 28° ;  5)      ;  6) 5,8  ;  

7) - 219° ;8) -     ;  9) – 5,13 

11. 4) 95° ;  5)     ; 6) 3,7 ; 7) - 24° ; 

8) -     ; 9) – 5,2 

27. 4) 88° ; 5)     ; 6) 2,8 ; 7) - 
12°; 
8) -     ; - 6,6 

12. 4) 76° ; 5)     ; 6) 2,5 ; 7) - 82° ;  
8) -     ; 9) – 1,4 

28. 4) 124° ; 5)    ; 6) 4,6 ;  

8) -     ; 9) – 2,7 

13. 4) 80° ; 5)     ;  6) 3,8 ; 7) - 120° 
; 

8) -     ; 9) – 5,1 

29. a) 58°; 5)     ; 6) 2,6; 7) - 
230°;  
8) -     ; 9) – 3, 7 

14. 4) 31º; 5)    ; 6) 1,9 ; 7) - 223° ; 
8) -     ;  9) – 5,42 

30. 4) 47° ;  5)     ;  6) 4,7 ;  

7) - 302° ; 8) -     ;  9) – 
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4,12 
15. 4) 23° ;  5)     ;  6) 4,8  ; 7) - 

207° ; 
8) -     ;  9) – 1,13 

31 4) 175°; 5)      ; 6) 4,4 ; 7) -
85°;  
8) -      ;  9) – 5,3 

16 4) 76° ; 5)     ; 6) 2,8 ; 7) - 23°; 
8) -     ; 9) - 7,3 

32 4) 35º; 5)    ; 6) 4,4; 7) - 

103º;  
8) -     ; 9) – 6,68 

 

�D<F9D<<:             �FB7B: 
71 – 55                 145 – «5» 
72 – 35                 11-135 – «4» 
73 – 65                  8-105 – «3» 
 

#D4>F<K9E>4S D45BF4 7 9 
&9@4: �OK<E?9A<9 ;A4K9A<= FD<7BAB@9FD<K9E><I 6OD4:9A<=. 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
 

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
�?S 6OK<E?9A<S ;A4K9A<= FD<7BAB@9FD<K9E><I 6OD4:9A<=, A9B5IB8<@B ;A4FP 

DS8 HBD@G?: 
1. &45?<J4 ;A4K9A<= FD<7BAB@9FD<K9E><I HGA>J<= 
 9D4 
G7?4 

0° 30° 45° 60° 90° 180° 270° 360° 
0    

   
   

         
   

      
sin a 0    :   

:   
1 0 - 1 0 

cos a 1 :   
:   

   
0 -1 0 1 

tga 0 :   
1 :  ---- 0 ---- 0 

ctga ----- :  1 :   
0 --- 0 ---- 

 
2.(BD@G?O BFD<J4F9?PAOI G7?B6: 

cos(-α) = cosα 
sin(-α) = - sinα 
tg( - α) = - tgα 
ctg( - α) = - ctgα 
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3)"EAB6AB9 FD<7BAB@9FD<K9E>B9 FB:89EF6B: 
cos2α + sin2α = 1 
4)�A4>< FD<7BAB@9FD<K9E><I 6OD4:9A<= CB K9F69DFS@: 
 
cosα                                  sinα                                   tgα, ctgα 
 

-     +                                  +          +                                      -               + 
 

-      +                                -             -                                     +               - 
 

 
!4CD<@9D: 

1. !4=F< cosα, tgα, ctgα, 9E?< sinα = 
  ,     < α < Ã 

 
$9L9A<9: <; BEAB6AB7B FD<7BAB@9FD<K9E>B7B FB:89EF64 6OD4;<@ 

cosα =   :        .  �; A9D469AEF64    < α < Ã E?98G9F, KFB FBK>4 A4IB8<FES 
6B 6FBDB= K9F69DF<, >BE<AGE CD<A<@49F ;A4> ,,-“: 

 

cosα =    :         = - √   .  / 
= - √       = - 

:    

tgα =          = 
   : .  :   / =  = - 

 :   = -
:     

ctgα =          = - :   

 
2.!4=F< ;A4K9A<9 6OD4:9A<S:  (  .   /      .   /) = 2(- tg

   – cos2  ) = 2(- 1 - 
  ) = 2(- 

  ) = - 2,5 

 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1)�4=F9 BCD989?9A<9 E<AGE4 K<E?4 4. 
2)�4=F9 BCD989?9A<9 >BE<AGE4 K<E?4 4. 
3)�4=F9 BCD989?9A<9 F4A79AE4 K<E?4 4. 
4) �4=F9 BCD989?9A<9 >BF4A79AE4 K<E?4 4. 
5)#DBK<F4=F9 BEAB6AB9 FD<7BAB@9FD<K9E>B9 FB:89EF6B. 
6)�4> A4=F< E<AGE K<E?4, 9E?< <;69EF9A >BE<AGE QFB7B K<E?4. 
7) �4> A4=F< >BE<AGE K<E?4, 9E?< <;69EF9A E<AGE QFB7B K<E?4. 
8)�4> A4=F< E<AGE K<E?4, 9E?< <;69EF9A >BF4A79AE QFB7B :9 K<E?4? 
9) �4> A4=F< >BE<AGE K<E?4, 9E?< <;69EF9A F4A79AE QFB7B :9 K<E?4? 
10)�4> A4=F< ;A4K9A<9 E<AGE4, >BE<AGE4, F4A79AE4 < >BF4A79AE4 8?S 

BFD<J4F9?PAB7B K<E?4? 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

№ 64D<4AF4 ;484A<9 
1 1. !4=F< cosα, tgα, ctgα, 9E?< sinα = 

  ,     < α < Ã 

2. �OK<E?<FP: 
:    .   /    .   /    .   /     .   /  
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2 1.!4=F<     ,     , ctgα, 9E?<  tg α = -2,  
    < α < 2Ã 

2.�OK<E?<FP: 
   .   / .  .   /     .   //    (  )  

3 1.!4=F< cosα, tgα, ctgα, 9E?< sinα = - 0,2 < Ã < α <     

2. �OK<E?<FP: 
.   .   /     .   //   .   /   .   /   

4 1.!4=F< sin α, tgα, ctgα, 9E?< cosα = - 0,8 < 
   < α < Ã 

2. �OK<E?<FP: 
   .   /     .   /   .   /      .   /  

5 1.!4=F< sin α, cosα, tgα, 9E?< ctgα =    < Ã < α <     

2.�OK<E?<FP: 
      .   / (  .   /     .   /) 

6 1.!4=F< sin α, tgα, ctgα, 9E?< cosα = 0,3 < 
    < α < 2Ã 

2.�OK<E?<FP: 
   (  ) .  .   /     .   //    (  )  

7 1.!4=F< cosα, tgα, ctgα, 9E?< sinα = -
      < Ã < α < 

    

                     .   /      .   /    .   /       .   /  

 
8 1.!4=F< sin α, tgα, ctgα, 9E?< cosα = -     <  

   < α < Ã 

2.�OK<E?<FP: 
   .   /        .   /      .   /     .   / 

 
9 1.!4=F< sin α, tgα, ctgα, 9E?< cosα =    < 

    < α < 2Ã 

2.�OK<E?<FP: 
   .   /     .   /   .   /   .   /  

 
10 1.!4=F< cosα, tgα, ctgα, 9E?< sinα =       < 

   < α < Ã 

2.�OK<E?<FP: 
   .   /     .   /      .   /  

 
11 1.!4=F< sin α, tgα, ctgα, 9E?< cosα = -     < Ã < α <     

2.�OK<E?<FP: 
   .   /     .   /     .   /      (  )  

 
12 1.!4=F< sin α, cosα, tgα, 9E?< ctgα =    < Ã < α <     

2.�OK<E?<FP: 
      .   / (  .   /     .   /) 
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13 1.!4=F< sinα, tgα, ctgα, 9E?< cos =        < 
   < α < Ã 

2.�OK<E?<FP: 
   .   /     .   /   .   /   (  )  

 
14 1.!4=F< sin α, tgα, ctgα, 9E?< cosα =    < 

    < α < 2Ã 

2.�OK<E?<FP: 
   .   /      .   /       .   /  

 
15 1.!4=F< cosα, tgα, ctgα, 9E?< sinα =       < 

   < α < Ã 

2.�OK<E?<FP: 
     .   /      .   /   .   /     .   /  

16 1.!4=F< sinα, tgα, ctgα, 9E?< cos =        < 
   < α < Ã 

2.�OK<E?<FP: 
    .   /    .   /    .   /  

 
17 1.!4=F< cosα, tgα, ctgα, 9E?< sinα = -      < Ã < α <     

2.�OK<E?<FP: 
(    .   /)      .   /    .   /  

 
18 1.!4=F< sin α, tgα, ctgα, 9E?< cosα =    < 

    < α < 2Ã 

2.�OK<E?<FP: 
    .   /         .   /      .   / 

 
19 1.!4=F< cosα, tgα, ctgα, 9E?< sinα =       < 

   < α < Ã 

2.�OK<E?<FP: 
   .   /      .   /    .   /     .   / 

 
20 1.!4=F< sin α, cosα, tgα, 9E?< ctgα =    < Ã < α <     

2.�OK<E?<FP: 
     .   /     .   /   .   /  

 
21 1.!4=F<     ,     , ctgα, 9E?<  tg α = -4,  

    < α < 2Ã 

2.�OK<E?<FP:  
   .   /      .   /      .   /  

 
22 1.!4=F< sin α, tgα, ctgα, 9E?< cosα = :   < 

    < α < 2Ã 

2.�OK<E?<FP:  
     .   /     .   /    .   /  
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23 1.!4=F< cosα, tgα, ctgα, 9E?< sinα =       < 
   < α < Ã 

2.�OK<E?<FP: 
   .   /     (  )    .   /  

 
24 1.!4=F< sinα, tgα, ctgα, 9E?< cos = 

      < 
    < α < 2Ã 

2.�OK<E?<FP: 
    .   /   .   /     .   /  

 
25 1.!4=F< cosα, tgα, ctgα, 9E?< sinα = -      < Ã < α <     

2.�OK<E?<FP: 
    .   /     .   /    .   /   

26 1.!4=F< cosα, tgα, ctgα, 9E?< sinα = 
  ,     < α < Ã 

2. �OK<E?<FP: 
:    .   /    .   /    .   /     .   /  

 

27 1.!4=F<     ,     , ctgα, 9E?<  tg α = -4,  
    < α < 2Ã 

2.�OK<E?<FP: 
   .   / .  .   /     .   //    (  )  

 
28 1.!4=F< cosα, tgα, ctgα, 9E?< sinα = - 0,3 < Ã < α < 

    

2. �OK<E?<FP: 
.   .   /     .   //   .   /   .   /   

29 1.!4=F< sin α, tgα, ctgα, 9E?< cosα = - 0,9 <    < α < Ã 

2. �OK<E?<FP: 
   .   /     .   /   .   /      .   /  

30 1.!4=F< sin α, cosα, tgα, 9E?< ctgα = 
   < Ã < α < 

    

2.�OK<E?<FP: 
      .   / (  .   /     .   /) 

31 1.!4=F< cosα, tgα, ctgα, 9E?< sinα = - 0,4 < Ã < α < 
    

2. �OK<E?<FP: 
   .   /     .   /   .   /      .    /  

 

32 1.!4=F< sin α, cosα, tgα, 9E?< ctgα = 
   < Ã < α < 

    

2.�OK<E?<FP: 
   .    /      .    /       .    /  

 

�D<F9D<<: 
71 – 454??4  
&D<7. 6OD4:9A<S – 35, K9F69DFP < BF69F – 1 54?? 
72 – 3 54??4 ((BD@G?O, F45?<J4, CD9B5D4;B64A<S) 
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�FB7B: 
75 – «5» 
5-65 – «4» 
3-45 – «3» 

 
#D4>F<K9E>4S D45BF4 7 10 

&9@4: $9L9A<9 ;484K A4 CD<@9A9A<9  HBD@G? E?B:9A<S, 86B=AB7B < 
CB?B6<AAB7B 4D7G@9AF4 

 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< 

F<CB6OI ;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
 
�D4F><9 F9BD9F<K9E><9 E6989A<S: 
�?S CD9B5D4;B64A<S FD<7BAB@9FD<K9E><I 6OD4:9A<=, A9B5IB8<@B ;A4FP DS8 

HBD@G?: 
1.(BD@G?O E?B:9A<S 
sin(α + β) = sinα · cosβ + cosα · sinβ 
sin(α – β) = sinα · cosβ -  cosα · sinβ 
cos(α + β) = cosα · cosβ – sinα · sinβ 
cos(α - β) = cosα · cosβ + sinα · sinβ 
 
!4CD<@9D: A4=F< sin75ْ° 
�?S QFB7B A9B5IB8<@B 84AAO= G7B? CD98EF46<FP 6 6<89 EG@@O <?< D4;ABEF< 

86GI F45?<KAOI G7?B6 < 6BECB?P;B64FPES B8AB= <; 6OL9C9D9K<E?9AAOI HBD@G?: 
sin75° = sin(30° + 45°) = sin30° · cos45° + cos30° · sin45° =    · :   + 

:   · :   = :   :   

 
2.(BD@G?O 86B=AOI G7?B6: 
sin2α = 2sinα · cosα 
cos2α =       -       

tg2α =             

ctg2α = 
            

!4CD<@9D: !4=F< cos2α, 9E?< sinα = 
  ,     < α < Ã 

$9L9A<9: cos2α =       -       
<; BEAB6AB7B FD<7BAB@9FD<K9E>B7B FB:89EF64 6OD4;<@ 

cosα =   :        .  �; A9D469AEF64    < α < Ã E?98G9F, KFB FBK>4 A4IB8<FES 
6B 6FBDB= K9F69DF<, >BE<AGE CD<A<@49F ;A4> ,,-“: 

 

cosα =    :         = - √   .  / 
= - √      = - 

:   
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cos2α = . :  / 
 - .  / 

= 
   - 

   = 
   

"F69F: cos2α  = 
   

�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1)+9@G D469A E<AGE EG@@O 86GI G7?B6? 
2)+9@G D469A E<AGE D4;ABEF< 86GI G7?B6? 
3)+9@G D469A >BE<AGE EG@@O 86GI G7?B6? 
4)+9@G D469A >BE<AGE D4;ABEF< 86GI G7?B6? 
5)+9@G D469A F4A79AE EG@@O 86GI G7?B6? 
6) +9@G D469A F4A79AE D4;ABEF< 86GI G7?B6? 
7) +9@G D469A >BF4A79AE EG@@O 86GI G7?B6? 
8) +9@G D469A >BF4A79AE D4;ABEF< 86GI G7?B6? 
9)+9@G D469A >BE<AGE 86B=AB7B G7?4? 
10) +9@G D469A E<AGE 86B=AB7B G7?4? 
11) +9@G D469A F4A79AE 86B=AB7B G7?4? 
12) +9@G D469A >BF4A79AE 86B=AB7B G7?4? 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

1.�OK<E?<FP: 
№ 

64D<4AF 
�OK<E?<FP CB HBD@G?4@ E?B:9A<S. 

1 sin 120°  tg
    cos 150ْ ctg 

    

2 cos 135ْ  ctg 
     sin 210ْ tg 

     

3 tg 75ْ  sin 
    ctg 225ْ cos 

    

4 cos 210ْ  ctg 
    sin 150° tg 

    

5 sin 225ْ  cos
    tg 135ْ ctg 

    

6  tg120°  sin
    ctg 150ْ cos 

    

7 cos 135ْ tg 
    sin 210ْ ctg 

    

8 sin 75ْ ctg 
    tg 22ْ°   cos 

    

9 ctg 210ْ sin 
    tg 150ْ°  cos 

    

10 tg 225°ْ ctg
    sin 135°ْ  cos 

    

11 cos120°ْ tg
    ctg 150°ْ  sin 

    

12 cos 135°ْ   ctg 
    sin 210°ْ   tg 

    

13 sin 150°ْ   tg 
    cos 120°    ctg

    

14 sin 210°ْ   cos 
    tg 135ْ   ctg 

    

15 ctg 225ْ   sin 
    tg 240°    cos

    

16 cos 150ْ  tg 
    sin 210°ْ  ctg 

    

17 tg 135°ْ  ctg 
    sin 225°ْ  cos

    

18 ctg 150ْ°   cos 
    tg120°ْ     sin
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19 sin 210ْ°  ctg 
    cos 135°ْ  tg 

    

20 ctg 225ْ°  cos 
    sin 240°   tg 

    

21 tg 150ْ°   cos 
    ctg 210°ْ  sin 

    

22 sin 135°ْ   cos 
    tg 225ْ°   ctg

    

23 ctg 120°ْ   sin 
    cos150°ْ    tg

    

24 sin 330°ْ   tg 
    cos 135°  ctg 

     

25 cos 300ْ°   tg 
    ctg 150°ْ  sin 

    

26 sin 120°    ctg 
    cos 135°ْ  tg 

    

27 cos 150ْ°  tg
    sin 210°  ctg 

    

28 tg 225°ْ   sin 
    Etg 135ْ  cos 

    

29 sin 210°ْ   cos
    tg 240°   ctg 

     

30 tg 135°ْ  ctg 
    sin 210°ْ  cos 

    

31 sin 120°   tg
    cos 150°   ctg 

    

32 cos 135°ْ  ctg 
     sin 210°ْ   tg 

    

 
2.�OK<E?<FP: 
�4D<4AF  
1 !4=F< cos2α, 9E?< sinα = - 0,4 < Ã < α < 

    

 

2 !4=F< Etg2α, 9E?< tgα = 
   < Ã < α < 

    

 

3 !4=F< ctg2α, 9E?<  Etg α = -4,  
    < α < 2Ã 

 
4 !4=F< cos2α, 9E?< sinα = - 0,3 < Ã < α < 

    

 
5 !4=F< sin2α, 9E?< cosα = - 0,9 <    < α < Ã 

 
6 !4=F< sin2α, 9E?< cos = 

      <     < α < 2Ã 
 

7 !4=F< cos2α, 9E?< sinα = -
      < Ã < α < 

    

 
8 !4=F< cos2α, 9E?< sinα = 

  ,     < α < Ã 
 

9 !4=F< sin2α, 9E?< cosα = 
:   <     < α < 2Ã 

 
10 !4=F< cos2α, 9E?< sinα = 

      <    < α < Ã 
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11 !4=F< cos2α, 9E?< sinα = -

      < Ã < α < 
    

 
12 !4=F< sin 2α, 9E?< cosα = 

   <     < α < 2Ã 
 

13 !4=F< cos2α, 9E?< sinα = 
      <    < α < Ã 

 
14 !4=F< tg2α, 9E?< Etgα = 

   < Ã < α < 
    

 
15 !4=F< ctg2α, 9E?<  Etg α = -4,  

    < α < 2Ã 
 

16 !4=F< sin2α, 9E?< cos =        <    < α < Ã 
 

17 !4=F< sin 2α, 9E?< cosα = 
   <     < α < 2Ã 

 
18 !4=F< cos2α, 9E?< sinα = 

      <    < α < Ã 
 

19 !4=F< sin2α, 9E?< cos =        <    < α < Ã 
 

20 !4=F< sin 2α, 9E?< cosα = - 
    <     < α < Ã 

 
21 !4=F< sin 2α, 9E?< cosα = 

   <     < α < 2Ã 
 

22 !4=F< cos2α, 9E?< sinα = 
      <    < α < Ã 

 
23 !4=F< sin 2α, 9E?< cosα = -  

   < Ã < α < 
    

 
24 !4=F< Etg2α, 9E?< Etgα = 

   < Ã < α < 
    

 
25 !4=F< cos2α, 9E?< sinα = 

  ,     < α < Ã 
 

26 !4=F< ctg2α, 9E?<  Etg α = -2,  
    < α < 2Ã 

 
27 !4=F< cos2α, 9E?< sinα = - 0,2 < Ã < α < 

    

 
28 !4=F< sin 2α, 9E?< cosα = - 0,8 <    < α < Ã 

 
29 !4=F<, Etg2α, 9E?< Etgα = 

   < Ã < α < 
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30 !4=F< sin 2α, 9E?< cosα = 0,3 <     < α < 2Ã 
 

31 !4=F< cos2α, 9E?< sinα = -
      < Ã < α < 

    

 
32 !4=F< sin 2α, 9E?< cosα = - 

    <     < α < Ã 
 

 
�D<F9D<<: 
71 – 45 (1+1+1+1) 
72 – 25 
�FB7B: 
65 – «5» 
55 – «4» 
3 - 45 – «3» 
 

#D4>F<K9E>4S D45BF4 7 11 
 
&9@4: $9L9A<9 ;484K A4 CD<@9A9A<9  HBD@G? CD<6989A<S, EG@@O < D4;ABEF< 
E<AGEB6 < >BE<AGEB6, HBD@G? CD9B5D4;B64A<S CDB<;6989A<S 6 EG@@G. 
 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< 

F<CB6OI ;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
 
�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1.(BD@G?O CD<6989A<S: 
�E?< 84AAO= G7B? @B:AB CD98EF46<FP 6 6<89 Ã    , 

     α,           2Ã    , 789 
α<     FB 

1)6 CD46B= K4EF< D469AEF64 EF46<FES FBF ;A4>, >BFBDO= <@99F ?964S, 
2)9E?< 9EFP G7B? Ã <?<2Ã, FB A4;64A<9 6OD4:9A<S A9 @9AS9FES, 9E?<    <?<    ,FB 
 Sin @9AS9FES A4 cos, cos A4 sin, tg A4 ctg, ctg A4 tg. 
3)"EF46?S9@ FB?P>B α < E@BFD<@ 6 F45?<JG ;A4K9A<= 
 
!4CD<@9D: A4=F< ;A4K9A<9 tg120° 
$9L9A<9: tg120° = tg(90° + 3°) = *                                    ) 

= - ctg30° = - :  
 
2.(BD@G?O EG@@O < D4;ABE< E<AGEB6, EG@@O D4;ABEF< >BE<AGEB6: 
sinα + sinβ= 2sin      · cos      
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sinα - sinβ= 2sin      · cos      

cosα + cosβ = 2cos      ·cos      

cosα - cosβ = - 2sin
      ·sin      

!4CD<@9D: 
!4=F< ;A4K9A<9 6OD4:9A<S cos150° + cos30° 
$9L9A<9: cos150° + cos30° = 2cos        · cos        = 2cos90° cos60° = 2 · 0 ·    = 

0 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1.+FB CB;6B?SRF E89?4FP HBD@G?O CD<6989A<S? 
2.�4><9 L47< A9B5IB8<@B 6OCB?A<FP, CD<@9ASS HBD@G?O CD<6989A<S? 
3.+9@G D4A4 EG@@4 E<AGEB6 86GI G7?B6? 
4.+9@G D46A4 EG@@4 >BE<AGEB6 86GI G7?B6? 
5. +9@G D46A4 D4;ABEFP E<AGEB6 86GI G7?B6? 
6.+9@G D46A4 D4;ABEFP >BE<AGEB6 86GI G7?B6? 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

1.�484A<9: 
№ 

64D<4AF 
�OK<E?<FP CB HBD@G?4@ CD<6989A<S 

1 sin 120°  tg
    cos 150ْ ctg 

    

2 cos 135ْ  ctg 
     sin 210ْ tg 

     

3 tg 75ْ  sin 
    ctg 225ْ cos 

    

4 cos 210ْ  ctg 
    sin 150° tg 

    

5 sin 225ْ  cos
    tg 135ْ ctg 

    

6  tg120°  sin
    ctg 150ْ cos 

    

7 cos 135ْ tg 
    sin 210ْ ctg 

    

8 sin 75ْ ctg 
    tg 22ْ°   cos 

    

9 ctg 210ْ sin 
    tg 150ْ°  cos 

    

10 tg 225°ْ ctg
    sin 135°ْ  cos 

    

11 cos120°ْ tg
    ctg 150°ْ  sin 

    

12 cos 135°ْ   ctg 
    sin 210°ْ   tg 

    

13 sin 150°ْ   tg 
    cos 120°    ctg

    

14 sin 210°ْ   cos 
    tg 135ْ   ctg 

    

15 ctg 225ْ   sin 
    tg 240°    cos

    

16 cos 150ْ  tg 
    sin 210°ْ  ctg 

    

17 tg 135°ْ  ctg 
    sin 225°ْ  cos

    

18 ctg 150ْ°   cos 
    tg120°ْ     sin
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19 sin 210ْ°  ctg 
    cos 135°ْ  tg 

    

20 ctg 225ْ°  cos 
    sin 240°   tg 

    

21 tg 150ْ°   cos 
    ctg 210°ْ  sin 

    

22 sin 135°ْ   cos 
    tg 225ْ°   ctg

    

23 ctg 120°ْ   sin 
    cos150°ْ    tg

    

24 sin 330°ْ   tg 
    cos 135°  ctg 

     

25 cos 300ْ°   tg 
    ctg 150°ْ  sin 

    

26 sin 120°    ctg 
    cos 135°ْ  tg 

    

27 cos 150ْ°  tg
    sin 210°  ctg 

    

28 tg 225°ْ   sin 
    Etg 135ْ  cos 

    

29 sin 210°ْ   cos
    tg 240°   ctg 

     

30 tg 135°ْ  ctg 
    sin 210°ْ  cos 

    

31 sin 120°   tg
    cos 150°   ctg 

    

32 cos 135°ْ  ctg 
     sin 210°ْ   tg 

    

 
2.�484A<9: 
�4D<4AF �4C<E4FP 6 6<89 

CDB<;6989A<O: 
�4D<4AF �4C<E4FP 6 6<89 

CDB<;6989A<O: 
1         +        

 
17         -         

 
2          +         

 

18         -         
 

3         -         
 

19          -         

 
4          -         

 

20         +        

 
5         +          

 
21         +         

 
6         -        

 

22         -         
 

7         +         
 

23         +         

 
8         +          

 

24         +         
 

9         +         
 

25         -          
 

10         -         26         -         
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11          +         

 

27         +         
 

12         -         
 

28        -         

 
13         +         

 
29         -          

 
14         -          

 

30         -         
 

15         +         
 

31         +         

 
16         -         

 
32         +         

 
�D<F9D<<: 
71 – 454??4 
72 – 2 54??4 
�FB7B: 
65 – «5» 
55 – «4» 
3-45 – «3» 
 
 

#D4>F<K9E>4S D45BF4 7 12 
&9@4: $9L9A<9 CDBEF9=L<I FD<7BAB@9FD<K9E><I GD46A9A<= 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1. &45?<J4 ;A4K9A<= FD<7BAB@9FD<K9E><I HGA>J<= 
 9D4 
G7?4 

0° 30° 45° 60° 90° 180° 270° 360° 
0    

   
   

         
   

      
sin a 0    :   

:   
1 0 - 1 0 

cos a 1 :   
:   

   
0 -1 0 1 

tga 0 :   
1 :  ---- 0 ---- 0 

ctga ----- :  1 :   
0 --- 0 ---- 
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arccos a – QFB G7B?, A4=89AAO= CB ;A4K9A<R >BE<AGE4 
!4CD<@9D: arccos 

   = 
   

arcsin a - QFB G7B?, A4=89AAO= CB ;A4K9A<R E<AGE4 
arctg a - QFB G7B?, A4=89AAO= CB ;A4K9A<R F4A79AE4 
 

1)cos t = a, a   ç      è                     arccos(- a) = Ã -   arccos a     
t1 = arccos a + 2Ãn, n  Z 
t2 = - arccos a + 2Ãn, n  Z                     K4EFAO9 E?GK4<: 
                                                                  1.cost = 1 
                                                                    t = 0 + 2Ãn, n  Z 

                                                             2.cos t = 0 

                                                            t = 
   + Ãn, n  Z 

                                                                 3.cos t = - 1 
                                                            t = Ã=  2Ãn, n  Z 
 

!4CD<@9D, D9L<@ GD46A9A<9 2cos 3x = 1 
#D<6989@ QFB GD46A9A<9 > 6<8G cos t = a, KFB 5O @B:AB 5O?B 6BECB?P;B64FPES 

HBD@G?4@<. �?S QFB7B D4;89?<@ ?96GR < CD46GR K4EF< A4 2, CB?GK<@: 
cos 3x = 

              6 A4L9@ E?GK49 t = 3x, a = 
   

F.>.      ,    -, FB GD46A9A<9 <@99F D9L9A<9. 
1FB B5M<= E?GK4=, E?98B64F9?PAB D9L9A<= 5G89F 864, t1 < t2 
�4C<L9@ HBD@G?O D9L9A<S, CB8EF46<@ 6 A<I 6@9EFB t  < 4 ;A4K9A<S <; A4L97B 

GD46A9A<S < 6OK<E?<@ I: 
t1 = arccos a + 2Ãn, n  Z                  t2 = - arccos a + 2Ãn, n  Z   

3I1 = arccos 
   + 2Ãn, n  Z                3I2 = - arccos 

   + 2Ãn, n  Z   

3I1 = 
   + 2Ãn, n  Z 3                   3 : ׀I2 = -  

   + 2Ãn, n  Z 3 : ׀ 

I1 = 
    + 

    , n  Z                            I2 = -  
    + 

    , n  Z 

"F69F: I1 = 
    + 

    , n  Z,    I2 = -  
    + 

    , n  Z 

 
2)sin t = a, a   ç      è                arcsin (- a) = - arcsin a 

t1 = arcsin a+ 2Ãn, n  Z           
t2 = Ã - arcsin a+ 2Ãn, n  Z                 K4EFAO9 E?GK4<:             
                                                         1.sint = 1 

                                                         t = 
   + 2Ãn, n  Z 

                                                         2.sin t = 0 
                                                         t = 0 + Ãn, n  Z  

                                                         3.sin t = - 1     

                                                         t = -  
   + 2Ãn, n  Z 

 
  3)tg t =a                              arctg ( - a) = - arctg a 

t = arctg a + Ãn, n  Z  
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�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1) #9D9K<E?<F9 E6B=EF64 HGA>J<< y = cos x 
2) #9D9K<E?<F9 E6B=EF64 HGA>J<< y = sin x  
3) #9D9K<E?<F9 E6B=EF64 HGA>J<< y = tg x  
4)"EB59AABEF< D9L9A<S FD<7BAB@9FD<K9E>B7B GD46A9A<S cos t = a 
5) "EB59AABEF< D9L9A<S FD<7BAB@9FD<K9E>B7B GD46A9A<S sint = a 
6) "EB59AABEF< D9L9A<S FD<7BAB@9FD<K9E>B7B GD46A9A<S tg t = a 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

�4D<4AF $9L<FP GD46A9A<9: �4D<4AF $9L<FP GD46A9A<9: 
1 1)sin 2x = 1 

2)2cos( x - 
  ) = 1 

3)tg 3x = - 1 

17 1)sin (x - 
  ) = - 1 

2)2cos 3x = :  

3)3tg(x + 
  ) = :  

2 1)cos 4x = 0 

2)2sin (x + 
  ) = - 1 

3)tg2x = :  

18 1)cos(x + 
  ) = - 1 

2)2sin 2x = :  

3)3tg (x - 
  ) =  :  

3 1)sin (x - 
  ) = - 1 

2)2cos 2x = :  

3)3tg(x + 
  ) = :  

19 1)sin 3x = 1 

2)2cos(x + 
  ) - :  = 0 

3)tg 3x = - 
:   

4 1)cos(x + 
  ) = 1 

2)2sin 4x = :  

3)3tg (x - 
  ) = - :  

20 1)cos 2x =  1 

2)2sin (x - 
  ) + :  = 0 

3)tg 5x = 1 

5 1)sin 3x = 0 

2)2cos(x + 
  ) - :  = 0 

3)tg 2x = - 
:   

21 1)sin (x - 
  ) = 0 

2) 2cos3x – :  = 0 

3)tg(x + 
  ) = - :  

6 1)cos 2x = - 1 

2)2sin (x - 
  ) + :  = 0 

3)tg 5x = 1 

22 1)cos(x - 
  ) =  1 

2)sin3x = - 
:   

3)tg(x + 
  ) = -1 

7 1)sin (x - 
  ) = 1 

2) 2cos3x – 1 = 0 

3)tg(x + 
  ) = - :  

23 1)sin 3x = 0 

2)cos(x + 
  )  + 

   = 0 

3)3tg(x - 
  ) = :  

8 1)cos(x - 
  ) = - 1 

2)sin2x = - 
:   

3)tg(x + 
  ) = 1 

24 1)cos3x = - 1 

2)2sin(x + 
  ) - :  = 0 

3)tg6x = - 
:   

9 1)sin 3x = - 1 

2)cos(x - 
  )  + 

   = 0 

3)3tg(x + 
  ) = :  

25 1)sin2x = 0 

2)cos(x + 
  ) - 

   = 0 

3)tg2x = - 1 
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10 1)cos3x = 1 

2)2sin(x + 
  ) - :  = 0 

3)tg5x = - 
:   

26 1)2cos(x - 
  ) – 1 = 1 

2)sin5x = - 
:   

3)tg(x + 
  ) = 1 

11 1)sin( x + 
  ) = 1 

2)cos3x + 
   = 0 

3)tg(x - 
  ) = 1 

27 1)2sin(x - 
  ) – 1 = 1 

2)cos5x + 
:   = 0 

3)3tg(x + 
  ) - :  = 0 

12 1)cos(x + 
  ) = 0 

2)sin4x - 
   = 0 

3)tg(x + 
  ) = - :  

28 1)cos5x – 2 = - 1 

2)2sin(x + 
  ) + 1 = 2 

3)tg(3x - 
  ) = 1 

13 1)sin 2x = - 1 

2)cos(x + 
  ) = - 

:   

3)3tg(x - 
  ) = :  

29 1)sin(4x - 
  ) = 0 

2)cos3x + 
:   = 0 

3)tg 3x – 2 = - 3 
14 1)cos4x = 1 

2)sin(x - 
   ) - 

   = 0 

3)tg2x – 1 = 0 

30 1)cos(3x + 
  ) = - 1 

2)sin4x - 
:   = 0 

3)3tg(2x - 
  ) = 3:  

15 1)sin(x - 
  ) = 1 

2)2cos4x – 1 = 0 

3)tg(x + 
  ) = :  

31 1)sin 6x = 1 

2)2cos( x + 
  ) = 1 

3)tg 5x = - 1 

16 1)cos 5x = 0 

2)2sin (x + 
  ) = - 1 

3)tg3x = :  

32 1)cos 7x = 0 

2)2sin (x + 
  ) = 1 

3)tg2x =   :  
 
�D<F9D<<: 
71 – 35 (HBD@G?4, D9L9A<9, BF69F) 
72 – 45 (HBD@G?4, D9L9A<9, CD9B5D4;B64A<9, BF69F) 
73 – 35 (HBD@G?4, D9L9A<9, BF69F) 
 
�FB7B: 
105 – «5» 
8-95 – «4» 
5-75 – «3» 

 
#D4>F<K9E>4S D45BF4 7 13 

&9@4: $9L9A<9 CDBEF9=L<I FD<7BAB@9FD<K9E><I A9D469AEF6 
 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 

1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
3)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
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�D4F><9 F9BD9F<K9E><9 E6989A<S: 
!9D469AEF64 FD<7BAB@9FD<K9E><9 G8B5AB D9L4FP 7D4H<K9E><, F.9. CBEFDB<@ 

7D4H<> ?96B= K4EF< < 7D4H<> CD46B= K4EF< < 6O59D9@ EB7?4EAB ;A4>G A9D469AEF64 
A<:ARR <?< 69DIARR K4EF< 7D4H<>4 FD<7BAB@9FD<K9E>B= HGA>J<<. +FB5O A4=F< 
7D4A<JO <AF9D64?B6, D9L<@ EBBF69FEF6GRM99 GD46A9A<9.  

&4> :9 @B:AB <ECB?P;B64FP K<E?B6GR B>DG:ABEFP.  
!4CD<@9D: D9L<FP A9D469AEF6B cos x   

   

#B BCD989?9A<R cos x – QFB 45EJ<EE4 FBK>< 98<A<KAB= B>DG:ABEF<. +FB5O 
D9L<FP 84AAB9 A9D469AEF6B, AG:AB 6OSEA<FP, >4><9 FBK>< 98<A<KAB= B>DG:ABEF< 
<@9RF 45EJ<EEG, 5B?PLGR   .  

�5EJ<EEG, D46AGR    <@9RF 869 FBK>< B>DG:ABEF<, <@ EBBF69FEF6GRF G7?O          (<I @B:AB A4=F<, D9L<6 GD46A9A<9 cos x = 
  ). �5EJ<EEG, 5B?PLGR    <@9RF 

6E9 FBK>< 98<A<KAB= B>DG:ABEF<, ?9:4M<9 ?9699 ?<A<< >BE<AGEB6. & B 9EFP 
D9L9A<9@ QFB A9D469AEF64 S6?S9FES @AB:9EF6B <AF9D64?B6 .                /, 

n   Z 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

�4D<4AF $9L<FP A9D469AEF6B �4D<4AF $9L<FP A9D469AEF6B 
1 1)tgx   -1 

2)sin 3x    
:   

17 1)sin x    
:   

2)tg 2x   1 
2 1) sin I   

   

2)cos 2x   
   

18 1) cos x   
   

2)sin(x + 
  )   

   

3 1) cosx    0 
2)tg 3x   1 

19 1) tg x   1 

2)cos(x - 
  )   0 

4 1) tgx    :  

2)sin(x + 
  )   

   

20 1) sinx    
   

2)tg(x + 
  )   :  

5 1) sinx   - 
:   

2)cos(x - 
  )   0 

21 1) cosx    0 

2)sin2x   - 
:   

6 1) cosx    
   

2)tg(x + 
  )   :  

22 1) tgx    :  

2)cos(x + 
  )   

   

7 1) tgx   -1 

2)sin2x   - 
:   

23 1) sin x   - 
:   

2)tg2x   -1 
8 1) sin x       :   

2)cos(x + 
  )   

   

24 1) cos x    
   

2)sin(x - 
  )      :   

9 1) cosx   
:   

2)tg2x   1 

25 1) tgx   1 

2)cos4x   
:   
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10 1) tgx   :  

2)sin(x - 
  )   

:   

26 1) sin x    
:   

2)tg4x   :  
11 1) sinx   

   

2)cos3x   
   

27 1) cosx   
   

2)sin4x   
   

12 1) cos x    
:   

2)tg4x    - 1 

28 1) tgx    - 1 

2)cos(x + 
  )   

:   

13 1) tg x    - 1 
2)sin2x   0 

29 1) sinx   0 

2)tg( x + 
  )   - 1 

14 1) sinx    
   

2)cos(x + 
  )   - 

   

30 1) cos x    - 
   

2)sin(x - 
  )   

   

15 1) sin x    
:   

2)tg2x   - :  

31 1) tgx   - :  

2)sin 5x    
:   

16 1) sin x    
:   

2)cos 4x   
   

32 1) tgx   -1 

2)cos 3x   
   

 
�D<F9D<<: 
71 – 254??4 (D9L9A<9 – 15, BF69F – 15) 
72 – 354??4 (D9L9A<9 – 25, BF69F – 15) 
 
�FB7B: 
55 – «5» 
45 – «4» 
35 – «3» (4 F4> :9, 9E?< 69DAB D9L9AB C9D6B9 A9D469AEF6B) 
 

#D4>F<K9E>4S D45BF4 7 14 
&9@4: $9L9A<9 ;484K A4 >B@C?9>EAO9 K<E?4 
 
&9@4: $9L9A<9 CDBEF9=L<I FD<7BAB@9FD<K9E><I GD46A9A<= 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
 

+<E?B i 5G89@ A4;O64FP @A<@B= 98<A<J9= ( i – A4K4?PA4S 5G>64 HD4AJG;E>B7B 
E?B64 imaginaire – «@A<@O=»). 

�; QFB7B D469AEF64 CB?GK49@ i = :   . 

�6989A<9 @A<@B= 98<A<JO CB;6B?<F A4@ F9C9DP <;6?9KP >BD9AP >648D4FAOI 
<; BFD<J4F9?PAOI K<E9?: 
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:      = √     (   ) = :    · :    = 6i. 
 

1. %F9C9A< @A<@B= 98<A<JO. 
$4EE@BFD<@ EF9C9A< @A<@B= 98<A<JO: 
i 1 = i; 
i2  = - 1; 
i3 = i2 · i = - 1 · i = - i; 
i4 = i3 · i = -i · i = - i2 = - (- 1) = 1; 
i5= i4 · i = 1 · i = i; 
i6 = i5 · i = i · i = i2 = -1; 
i7 = i6 · i = - 1 · i = - i; 
i8 = i7 · i = -i · i = - i2 = - (-1)  = 1; 
&&&&& 
�<8<@, KFB EF9C9A< K<E?4 i CB6FBDSRFES E C9D<B8B@, D46AO@ 4. #B?P;GSEP 

QF<@, @B:AB ;4C<E4FP CD46<?B: 
'FB5O 6OK<E?<FP EF9C9AP K<E?4 i , 8BEF4FBKAB D4;89?<FP 84AAO= 

CB>4;4F9?P A4 4. &9?GN K4EFP BF 89?9A<O BF5DBE<@, 4 BEF4FB> ;4C<L9@ 6 
CB>4;4F9?P K<E?4 i, CB?GK<@ B8<A <; K9FOD9I E?GK496: 

i 
0
 = 1; 

i
1
 = i; 

i
2 

= - 1; 

i
3
 = - i. 

!4CD<@9D, 6OK<E?<FP i135; i24 

 9L9A<9: i135 = *                   + = i3 = - i. 
i24 = { 24 : 4 = 6, BEF4FB> 0} = i0 = 1. 

2. "CD989?9A<9 >B@C?9>EAB7B K<E?4. 
�B@C?9>EAO9 K<E?4 – QFB K<E?4, EB89D:4M<9 6 E6B9= ;4C<E< @A<@GR 98<A<JG. 
%GM9EF6G9F 4 HBD@O >B@C?9>EAB7B K<E?4: 4?795D4<K9E>4S, 79B@9FD<K9E>4S, 

FD<7BAB@9FD<K9E>4S < CB>4;4F9?PA4S. $4EE@BFD<@ >4:8GR <; A<I. 
 
3.�?795D4<K9E>4S HBD@4 >B@C?9>EAB7B K<E?4. 
 
�?795D4<K9E>4S HBD@4 – QFB CD98EF46?9A<9 >B@C?9>EAB7B K<E?4 6 6<89 

@AB7BK?9A4  
a + bi 

 

"CD989?9A<9: +<E?4 6<84 4 + bi, 789 4 < b – 89=EF6<F9?PAO9 K<E?4, 4 i – 
@A<@4S 98<A<J4, 5G89@ A4;O64FP >B@C?9>EAO@<. 

+<E?4 4 5G89@ A4;O64FP 89=EF6<F9?PAB= K4EFPR >B@C?9>EAB7B K<E?4, bi – 
@A<@B= K4EFPR, b – >BQHH<J<9AFB@ CD< @A<@B= K4EF<. 

�4C<EP >B@C?9>EAB7B K<E?4 6 6<89  4 + bi A4;O649FES 4?795D4<K9E>B= HBD@B= 
>B@C?9>EAB7B K<E?4. 

' 89=EF6<F9?PAO9 < @A<@O9 K4EF<: 
a + bi = c + di, 9E?< a = c, b = d. 

#D<@9DO >B@C?9>EAOI K<E9?: (3 + 0,2i); (- 2 + 5i); (
   – 12i); (-1,6 + : i). 

�R5B9 89=EF6<F9?PAB9 K<E?B 6E9784 @B:AB CD98EF46<FP 6 >B@C?9>EAB= 
HBD@9, A4CD<@9D: 
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6 = 6 + 0i; 
-4 = -4 + 0i; 
0  = 0 + 0i. 

 
4.�9=EF6<S A48 >B@C?9>EAO@< K<E?4@< 6 4?795D4<K9E>B= HBD@9. 
#D9:89 K9@ D4EE@4FD<64FP 89=EF6<S A48 >B@C?9>EAO@< K<E?4@<, 6ECB@A<@ 

89=EF6<S E?B:9A<S, 6OK<F4A<S < G@AB:9A<S @AB7BK?9AB6. 
%?B:9A<9. +FB5O E?B:<FP 864 @AB7BK?9A4, A48B BCGEF<FP E>B5>< < CD<69EF< 

CB8B5AO9. 
( 4 + 2I) + ( 3 – 5I) = 4 + 2I + 3 – 5I = 7 – 3I. 
�OK<F4A<9. +FB5O <; B8AB7B @AB7BK?9A4 6OK9EFP 6FBDB= @AB7BK?9A, A48B 

BCGEF<FP E>B5><, <;@9A<6 CD< QFB@ G >4:8B7B E?4749@B7B 6FBDB7B @AB7BK?9A4 ;A4> 
A4 CDBF<6BCB?B:AO=, < CD<69EF< CB8B5AO9. 

(1 – 4I) – ( 6 – 2I) = 1 – 4I - 6 + 2I = - 5 – 2I. 
У@AB:9A<9. +FB5O C9D9@AB:<FP 864 @AB7BK?9A4, A48B >4:8B9 E?4749@B9 

B8AB7B @AB7BK?9A4 G@AB:<FP A4 >4:8B9 E?4749@B9 8DG7B7B @AB7BK?9A4 < CD<69EF< 
CB8B5AO9. 

  (7 – 3I) · ( 3 + I) = 7 · 3 + 7 · I - 3I · 3 – 3I ·I = 21 + 7I – 9I – 3I2 =  
= -3I2 – 2I + 21. 
 
#D9:89 K9@ D4EE@4FD<64FP 89=EF6<9 89?9A<9 >B@C?9>EAOI K<E9?, 6ECB@A<@ 

HBD@G?G EB>D4M9AAB7B G@AB:9A<S a2 – b2 = (a + b) · ( a – b). 
 AB:<F9?< (a + b)  < ( a – b) A4;O64RFES EBCDS:9AAO@<. 
 
 
�9=EF6<S E?B:9A<S, 6OK<F4A<S < G@AB:9A<S >B@C?9>EAOI K<E9? 6 

4?795D4<K9E>B= HBD@9 CDB<;6B8SFES CB CD46<?4@ EBBF69FEF6GRM<I 89=EF6<= A48 
@AB7BK?9A4@< (D4E>DOF<9 E>B5B>), E GK9FB@ i2 = - 1; 
 
+FB5O D4;89?<FP B8AB >B@C?9>EAB9 K<E?B A4 8DG7B9, A48B: 
1) ;4@9A<FP 89=EF6<9 89?9A<9 K9DFB= 8DB5<; 
2) G@AB:<FP K<E?<F9?P < ;A4@9A4F9?P 8DB5< A4 6OD4:9A<9 EBCDS:9AAB9 
;A4@9A4F9?R; 
3) CD<69EF< CB8B5AO9, GK<FO64S i2 = -1; 
4) ;4C<E4FP BF69F 6 6<89 a + bi. 
 

!4CD<@9D, CGEFP z1 = 2 + 3i, z2 = 1 – i, A4=F< z1 + z2; z1 – z2; z1· z2; z1 : z2. 

$9L9A<9: 
z1 + z2 = ( 2 + 3i) + ( 1 – i) = 2 + 3i + 1 – i = 3 + 2i; 

z1 – z2 = ( 2 + 3i) – ( 1 – i) = 2 + 3i – 1 + i = 1 + 4i; 

z1 · z2 = ( 2 + 3i) · (1 – i) = 2 · 1 + 2 · ( -i) + 3i · 1 +3i · i = 2 – 2i + 3i + 3i2 =  
2 – 2i + 3i + 3 · ( -1) = 2 – 2i + 3i – 3 = - 1 + i; 

z1 : z2 = 
(     )    (   )(    )   (    )  = 

                  = 
           (   )  = 

        = - 0,5 + 2,5i 

5.�9B@9FD<K9E>4S HBD@4 >B@C?9>EAB7B K<E?4 
�B@C?9>EAB@G K<E?G z = a + bi A4 >BBD8<A4FAB= C?BE>BEF< EBBF69FEF6G9F 

FBK>4 E >BBD8<A4F4@< (a;b) 
!4CD<@9D: CD98EF46<FP 6 79B@9FD<K9E>B= HBD@9 >B@C?9>EAB9 K<E?B: 
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z1 = 2 + 3i,   z2 = 1 – i 
$9L9A<9: K<E?G z1 EBBF69FEF6G9F FBK>4 (2; 3) 
                K<E?G z2  EBBF69FEF6G9F FBK>4 (1; -1) 
&4> :9 A4 >BBD8<A4FAB= C?BE>BEF< @B:AB <;B5D4;<FP >B@C?9>EAB9 K<E?B 6 

6<89 D48<GE-69>FBD4 E F9@< :9 >BBD8<A4F4@< (a;b) 
 

6. &D<7BAB@9FD<K9E>4S HBD@4 >B@C?9>EAB7B K<E?4 
#GEFP >B@C?9>EAB@G K<E?G z = a + bi EBBF69FEF6G9F D48<GE – 69>FBD    =   ⃗⃗⃗⃗  ⃗. 

�?<AG QFB7B 69>FBD4 @B:AB A4=F< CB HBD@G?9 |  | = :       = r – A4;O649FES 
@B8G?P >B@C?9>EAB7B K<E?4 z. 

 
1FBF 69>FBD B5D4;G9F E CB?B:<F9?PAO@ A4CD46?9A<9@ BE< ") A9>BFBDO= G7B? 

φ, >BFBDO= A4;O649FES 4D7G@9AFB@ >B@C?9>EAB7B K<E?4 z. 

�; CDS@BG7B?PAB7B FD9G7B?PA<>4 A4IB8<@: 
Cos φ = 

   , => a = r · cos φ (1.) 

Sin φ =   , =>  b = r · sin φ (2.) 
#B8EF46<@ D469AEF64 (1.) < (2.) 6 HBD@G?G 4?795D4<K9E>B= HBD@O: 

z = a + bi = r · cos φ + r · sin φ · i 
z = r · (cos φ + i · sin φ) – FD<7BAB@9FD<K9E>4S HBD@4 >B@C?9>EAB7B K<E?4 z. 

+FB5O C9D9=F< BF CB>4;4F9?PAB= HBD@O > FD<7BAB@9FD<K9E>B=, A48B 6 
HBD@G?G FD<7BAB@9FD<K9E>B= HBD@O 6@9EFB r < φ CB8EF46<FP EBBF69FEF69AAO9 
;A4K9A<S. 

�?7BD<F@ C9D9IB84 BF 4?795D4<K9E>B= HBD@O 6 FD<7BAB@9FD<K9E>GR: 
1. !4=89@ @B8G?P >B@C?9>EAB7B K<E?4 z: r = :        
2. "CD989?<@ CB >BBD8<A4F4@ @9EFBCB?B:9A<9 FBK>< A4 B>DG:ABEF<. 
3. !4=F< 4D7G@9AF φ. 
�E?< FBK>4 CBC4849F A4 BE< >BBD8<A4F, FB φ @B:AB BCD989?<FP CB 

>BBD8<A4F4@, 9E?< @9:8G BES@<, FB EBEF46?S9@ GD46A9A<S: 
Cos φ = 

   < Sin φ = 
   

�O5<D49@ B8AB < D9L49@ 97B. � D9;G?PF4F9 D9L9A<S CB?GK49@ 2 ;A4K9A<S 
4D7G@9AF4 φ. �O5<D49@ B8AB <; A<I EB7?4EAB BCD989?9AAB@G 6 CGA>F9 2 
@9EFBCB?B:9A<R FBK><.  

4.#B8EF46?S9@ A4=89AAO9 ;A4K9A<S r < φ 6 HBD@G?G FD<7BAB@9FD<K9E>B= 
HBD@O. 
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7.#B>4;4F9?PA4S HBD@4 >B@C?9>EAB7B K<E?4. 
� HBD@G?9 FD<7BAB@9FD<K9E>B= HBD@O z = r · (cos φ + i · sin φ) ;4@9A<@ 

6OD4:9A<9 6 E>B5>4I A4 EF9C9AP      , CB?GK<@: 
 
z = r ·       – CB>4;4F9?PA4S HBD@4 >B@C?9>EAB7B K<E?4 z. 
 
#D<@9D: CD98EF46<FP >B@C?9>EAB9 K<E?B z = 1 + i 6 FD<7BAB@9FD<K9E>B= < 

CB>4;4F9?PAB= HBD@4I. 
$9L9A<9: 
+<E?G z = 1 + i EBBF69FEF6G9F FBK>4 Z(1; 1) 

1.!4=89@ @B8G?P: r = :       = :  
2.&BK>4 6 C9D6B= K9F69DF<, F.>. B59 >BBD8<A4FO CB?B:<F9?PAO9. 
3. Cos φ = 

 :  <?< Cos φ = 
:  ,   Sin φ = 

 :  <?< Sin φ = 
:   

$9L<@ C9D6B9 GD46A9A<9: 
Cos φ = 

:      = arcos 
:   = 

      = - arcos 
:   = - 

   

&.>. FBK>4 A4IB8<FES 6 C9D6B= K9F69DF<, 6O5<D49@    = 
   

4.#B8EF46<@ A4=89AAO9 ;A4K9A<S r < φ 6 HBD@G?G FD<7BAB@9FD<K9E>B= HBD@O, 
CB?GK<@: 
z = :    (cos 

   + i · sin   ) 

%BEF46<@ CB>4;4F9?PAGR HBD@G 8?S QFB7B K<E?4: 
 #B8EF46<@ A4=89AAO9 ;A4K9A<S r < φ 6 HBD@G?G CB>4;4F9?PAB= HBD@O, CB?GK<@: z 

= :  ·        
 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1)�4=F9 BCD989?9A<9 CBASF<S @A<@B= 98<A<JO. 
2)�4> 6OK<E?<FP EF9C9AP K<E?4 i ? 
3)�4=F9 BCD989?9A<9 >B@C?9>EAB7B K<E?4. 
4)�4> <;B5D4:4RFES >B@C?9>EAO9 K<E?4 A4 >BBD8<A4FAB= C?BE>BEF<? 
5)�4> 6OCB?A<FP 89=EF6<S E?B:9A<9 (6OK<F4A<9), G@AB:9A<9 < 89?9A<9 

>B@C?9>EAOI K<E9? 6 4?795D4<K9E>B= HBD@9? 
6)�4> CD98EF46<FP >B@C?9>EAB9 K<E?B 6 FD<7BAB@9FD<K9E>B= HBD@9? 
7) �4> CD98EF46<FP >B@C?9>EAB9 K<E?B 6 CB>4;4F9?PAB= HBD@9? 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

�4D<4
AF 
 

�OK<E
?<F9 

�OCB?A<F9 89=EF6<O  
4)       )        )       )     ,  

�;B5D4;<F9 
79B@9FD<K9E><  

�4C<L<F9      6 
FD<7BAB@9FD<K9
E>B= <    
CB>4;4F9?PAB=   
HBD@9 

1          = 1-2 ;           = 1-2 ;    = 3-3 ; 
2          = 2-4 ;          = 2-4    = : - ; 
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3          = 3-5 ;          = 3-5 ;    = 3 

4          = 4-7 ;          =4-7 ;    = -10 
5          = 7-4 ;           =7-4 ;   = 6 ; 
6          = -2 ;           = -2    = -5 ; 
7          = 6 ;           = 6 ;    = :  -

      

8          = 10 ;           = 10    =      :     

9          = - ;           = -    = :    :    

10          = 8 ;           = 8    = 1- ; 
11          = -2+2 ;         = -2+2    = -1+ ; 
12            -3-4 ;            -3-4 ;    = 2+2 ; 
13          = -4+5 ;         = - 4+5 ;   = -2-2 ; 
14        = 5-2 ;          = 5-2    = -3+3 ; 
15        = 6+ ;         = 6+    =   : - ; 
16        = 1-2 ;           = 1-2 ;    = -7  
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          = 1-5 ;          = 6    = 3-3 ; 
27          = 4-7 ;          = -4+2    = : - ; 
28          = 2-4 ;             -1-4 ;    = 3 

29          = -5 ;           = - 4+5 ;   = -10 
30          = 2 ;           = 5-    = 6 ; 
31          = 10 ;          = 4+    = -5 ; 
32          =  - ;           =1-2 ;    = :  -      

�D<F9D<<:                             �FB7B: 
71 – 25                                115 – «5» 
72 – 55 (1+1+1+2)            8-105 – «4» 
73 – 15                               6-75 – «3» 
74 – 35 (2+1) 
 

#D4>F<K9E>4S D45BF4 7 15 
&9@4: �OK<E?9A<9 CDB<;6B8AOI Q?9@9AF4DAOI HGA>J<=. 
 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
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1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�OCB?A<FP ;484A<9 71 E 6;4<@BCDB69D>B= 
4)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<9 72, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
#DB<;6B8A4S HGA>J<< – QFB CD989? BFABL9A<S CD<D4M9A<S HGA>J<< > 

CD<D4M9A<R 4D7G@9AF4, >B784 CBE?98A99 EFD9@<FES > AG?R. !B 6OK<E?SFP 6ES><= 
D4; F4><9 CD989?O - 8B6B?PAB FDG8B9@><= CDBJ9EE. %?98B64F9?PAB, 8B?:AO 
EGM9EF6B64FP >4><9-FB «<AEFDG@9AFO», CB;6B?SRM<9 B5?97K<FP QFG ;484KG. � 
@4F9@4F<>9 6 >4K9EF69 <AEFDG@9AFB6 6OEFGC4RF D4;?<KAO9 CD46<?4 < HBD@G?O. 

1?9@9AF4DAO9 HGA>J<< – QFB CDBEF9=L<9 HGA>J<<, <;GK49@O9 6 L>B?PAB@ 
>GDE9, F4><9 >4>: G = I,  G =   ,  G =    ; G =     ; G =       ; G = cos x ;  y = sin x ; y = 
tg x; y = ctg x. 

+FB5O 6OK<E?<FP CDB<;6B8AGR ?R5B= <; QF<I HGA>J<=, A48B ;A4FP HBD@G?O 
8<HH9D9AJ<DB64A<S. �E9 BA< 5O?< 6O6989AO CB BCD989?9A<R CDB<;6B8AB=, F.9. E 
<ECB?P;B64A<9@ CD989?4. 

1.(BD@G?O 8<HH9D9AJ<DB64A<S 
1.( )  = 0                           7. (  )  =                         
 2.( )  = 1                          8. (    ) = cos x 
3. (  )  = n·               9. (    )  = - sin x 

 4.(     ) = 
                10. (    )  = 

        

  5.(   ) = 
                     11. (     )  = - 

        

6. (  ) =    · ln a   
           

�B 6E9I HBD@G?4I 6 ?96B= K4EF< ;4C<E4AO FB?P>B CD46O9 K4EF< HGA>J<< y = 
f(x), F.9. 6B 6E9I 11-F< HBD@G?4I C9D98 ;A4>B@ « = » ;4C<E4AO FB?P>B f(x). 

1.� C9D6B= HBD@G?9 % – QFB CDBEFB >4>B9 – FB 89=EF6<F9?PAB9 K<E?B. �E?< 
HGA>J<S CD98EF46?9A4 6 6<89 G = %, FB 99 CDB<;6B8A4S 6E9784 D46AB AG?R. 
!4CD<@9D: 

1) G = 4, FB784 CDB<;6B8AGR 5G89@ A4IB8<FP F4>:    = ( )  = 0.             
2)G = -3 !4=89@ 99 CDB<;6B8AGR:    = (  )  = 0 
2.&D9FPS HBD@G?4 – QFB EF9C9AA4S HGA>J<S.  
�@9EFB CB>4;4F9?S n @B:9F 5OFP ?R5B9 89=EF6<F9?PAB9 K<E?B, 6E9 D46AB, 

CDB<;6B8AGR 5G89@ A4IB8<FP FB?P>B CB HBD@G?9  n·       . !4CD<@9D: 
1) G =          = (  )  = 2 ∙      = 2I 

 
2) G =         = (    )  = - 3 ∙        = - 3     

3) G =     
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   = .   / 
 = 

   ∙        = 
   ∙      

 
3.+9F69DF4S HBD@G?4 – QFB ?B74D<H@<K9E>4S HGA>J<S, 789 4 – QFB A9>BFBDB9 

K<E?B,         . !4CD<@9D: 
1)G =          = (     )  = 

            !4CB@A<@, KFB ln2 – QFB A4FGD4?PAO= ?B74D<H@ K<E?4 
2, 6OK<E?SFP >BFBDO= A9 FD95G9FES. 

2) G =          = (     )  = 
        

4.,9EF4S HBD@G?4 – QFB CB>4;4F9?PA4S HGA>J<<, 789 4 – BEAB64A<9 EF9C9A<, 
A9>BFBDB9 K<E?B. !4CD<@9D: 

1)G=       = (  )  =    · ln 2 
2) G=         = (    )  =      · ln1,4 
"5D4F<F9 6A<@4A<9, KFB >B784 6OK<E?S9@ CDB<;6B8AGR, B5S;4F9?PAB 

CDBEF46?S9@ LFD<I< G B59<I K4EF9= HBD@G?O HGA>J<<, 4 CD46GR K4EFP 59D9@ 6 
E>B5><. &9@ E4@O@ CB>4;O649@, KFB @O 6OCB?AS9@ 89=EF6<9 8<HH9D9AJ<DB64A<S.  
#D<@9K4A<9: 

1) F. >. A9F HBD@G?O 8<HH9D9AJ<DB64A<S 4D<H@9F<K9E><I >BDA9=, A9B5IB8<@B 
>BD9AP CD98EF46<FP 6 6<89 EF9C9A< E 8DB5AO@ CB>4;4F9?9@ < 6BECB?P;B64FPES 
HBD@G?B= 7 3, A4CD<@9D: (:   ) 

= .   / 
= 

   ·       = 
   ·       = 

     :    

2) &.>. A9F HBD@G?O 8<HH9D9AJ<DB64A<S 8DB59=     , A9B5IB8<@B CD98EF46<FP 
QFG 8DB5P 6 6<89 EF9C9A< E BFD<J4F9?PAO@ CB>4;4F9?9@ < 6BECB?P;B64FPES 
HBD@G?B= 7 3, A4CD<@9D: .    / 

= (        ) = 2 · ( -4) ·      = - 8 ·     = -  
    

(GA>J<S @B:9F 5OFP CD98EF46?9A4 6 6<89 >B@CB;<J<< A9E>B?P><I 
Q?9@9AF4DAOI HGA>J<=: 6 6<89 EG@@O(D4;ABEF<), 6 6<89 CDB<;6989A<S, 6 6<89 
8DB5<, <?< 6 6<89 CDB<;6989A<S Q?9@9AF4DAB= HGA>J<< A4 >4>B9– A<5G8P K<E?B. � 
QFB@ E?GK49,  CD9:89 K9@ CD<@9ASFP HBD@G?O, A48B 6BECB?P;B64FPES CD46<?4@< 
8<HH9D9AJ<DB64A<S. 

 
2.#D46<?4 8<HH9D9AJ<DB64A<S 

1. (      ) =    +  -                         3.(  ) =C   
2.(     )  =    · v + u ·                             4. .  / 

= 
                

 
!4CD<@9D: 
1)G = 5I    = (  )  = 5∙ ( )  = 5 ∙ 1 = 5 
�89EP @O EA4K4?4 CD<@9A<?< FD9FP9 CD46<?B: 6OA9E?< ;4 ;A4> CDB<;6B8AB= 

@AB:<F9?P 5; 4 CBFB@ 6BECB?P;B64?<EP 6FBDB= HBD@G?B= 8<HH9D9AJ<DB64A<S < 
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A4L?< CDB<;6B8AGR, 4 ;4F9@ CDBEFB C9D9@AB:<?< CSFP < D9;G?PF4F A4IB:89A<S 
CDB<;6B8AB=. 

2)G = 2      = (   )  = 2 ∙ (  )  = 2 ∙ 3 ∙      = 6   
�BECB?P;B64?<EP FD9FP<@ CD46<?B@, 6OA9E?< ;4 ;A4> CDB<;6B8AB= @AB:<F9?P 

2, 4 ;4F9@ CD<@9A<?< FD9FPR HBD@G?G 8<HH9D9AJ<DB64A<S. 
3) y = 2sinx + 3x – 4    = (           3   ) 

 = (     )  + (  )  - ( )  = 2 ∙ (    )  + 3∙ ( )  - ( )  = 2∙ 
cos x + 3·1 – 0 = 2cos x + 3 
� QFB@ CD<@9D9 HGA>J<S CD98EF46?9A4 6 6<89 EG@@O Q?9@9AF4DAOI HGA>J<=, 

CBQFB@G @O EA4K4?4 CD<@9A<?< C9D6B9 CD46<?B 8<HH9D9AJ<DB64A<S (;4C<E4?< 
CDB<;6B8AGR EG@@O 6 6<89 EG@@O CDB<;6B8AOI E?4749@OI), ;4F9@ CD<@9A<?< 
FD9FP9 CD46<?B (6OA9E?< @AB:<F9?< ;4 ;A4> CDB<;6B8AB=), 4 CBFB@ CB HBD@G?4@ 
CB8EF46<?< 7BFB6O9 D9;G?PF4FO. 

4)y = 4   ∙       = (        ) = (   )  ∙    + 4   ∙ (  )  = 4 ∙ (  )  ∙    + 4   ∙ (  )  =  
= 4 ∙ 3∙      ∙    + 4   ∙    = 12   ∙    + 4   ∙    
� QFB@ CD<@9D9 HGA>J<S CD98EF46?9A4 6 6<89 CDB<;6989A<S Q?9@9AF4DAOI 

HGA>J<=, CBQFB@G EA4K4?4 CD<@9A<?< 6FBDB9 CD46<?B, ;4F9@ FD9FP9, 4 CBFB@ FB?P>B 
6BECB?P;B64?<EP HBD@G?4@< 8<HH9D9AJ<DB64A<S. 

4) y = 
          = .       / 

 = 
(  )    (    )       (    ) (    )  = 

     (    )       (    )  = 
          (    )  = 

= 
      (    )  

�89EP HGA>J<S CD98EF46?9A4 6 6<89 8DB5<, 6 K<E?<F9?9 < ;A4@9A4F9?9 >BFBDB= 
Q?9@9AF4DAO9 HGA>J<<. #BQFB@G @O EA4K4?4 CD<@9A<?< K9F69DFB9 CD46<?B, 4 
;4F9@ 6BECB?P;B64?<EP HBD@G?4@<. "5D4F<F9 6A<@4A<9, KFB 6 ;A4@9A4F9?9 A9 
D4E>DO649@ >648D4F!  

 

#D<@9K4A<9: «LFD<I» – QFB E<@6B? @4F9@4F<K9E>B7B 89=EF6<S, F4>B= :9 >4> 
«+»,     «-», « · » < F.8., B5B;A4K4RM<= 89=EF6<9 8<HH9D9AJ<DB64A<S. 
#D9A95D9:9A<9 <@ S6?S9FES 7DG59=L<@ A4DGL9A<9@ < CDBCGE> 97B 6 C<EP@9AAOI 
D45BF4I D4EJ9A<649FES >4> BL<5>4. �G8PF9 6A<@4F9?PAO CD< 6OCB?A9A<< ;484A<S, 
E@BFD<F9 CD<@9DO, D4;B5D4AAO9 6 F9>EF9! 
 

�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1. �4=F9 BCD989?9A<9 CDB<;6B8AB= E CB@BMPR CBASF<S CD989?4. 
2.�4> A4;O649FES 89=EF6<9 A4IB:89A<S CDB<;6B8AB= HGA>J<<? 
3.�4> A4=F< CDB<;6B8AGR Q?9@9AF4DAB= HGA>J<<, <ECB?P;GS CD46<?4 < HBD@G?O 
8<HH9D9AJ<DB64A<S? 
 

�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
 

71.�OK<E?<FP CDB<;6B8AO9 E?98GRM<I HGA>J<=: 
1.4)y = 13x4 – 2x + 1; 
 

5)y = x3 + 5x – 3 
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2.4)y = 
    - :  

 ; 

 

5)y = 
    - :   

 

3.4)y = 4cosx – 3x ; 
 

5)y = 7lnx + ctgx 

4.4)y = x4 · sinx ; 
 

5)y = 3x2 ·       

5.4)y = 
          ; 

 

5)y = 
         

72.�OK<E?<FP E4@BEFBSF9?PAB CDB<;6B8AO9 E?98GRM<I HGA>J<=: 
�4D<4AF �OK<E?<FP CDB<;6B8AGN 

HGA>J<<: 
 

�4D<4AF �OK<E?<FP CDB<;6B8AGN 
HGA>J<<: 

 

1 1.y = 2x5 – x3 + 1 

2.y = 
    + :   

 

3.y = 4lnx - tgx 
4.y = x · cosx 
5.y = 

          

 
 

17 1.y = 
    – 5x + 1 

2.y = 
    + :  

3.y = 2sinx + 3cosx 
4.y= 5x2      

5.y = 
        

 

2 1.y = 4x2 + x – 2 

2.y = 
    + :   

 

3.y = 2sinx -       
4.y = x3 · lnx 

5.y = 
         

18 1.y = 6x3 – x + 4 

2.y = 
    + :   

 

3.y = 3x – 2cosx 
4.y = 7x5· lnx 

5.y = 
          

 

3 1.y = 6x4 + 
    – 3 

2.y = 
   - :   

 

3.y = cosx - 2   
4.y = x5 · sinx 

5.y = 
        

 

19 1.y = 5x2 – 2x + 1 

2.y = 
    + 2:  

3.y = 3tgx + ex 
4.y = x3 · sinx 

5.y = 
          

 

4 1.y = 8x3 – 2x + 4 

2.y = 
    - :   

 

3.y = 3cosx – ctgx 
4.y = 2x2 ·       

5.y = 
        

 

20 1.y = 6x3 + 2x – 3 

2.y = 
    - :   

 

3.y = 4lnx + ctgx 
4.y = 12x2 ·       

5.y = 
        

5 1.y = 
    – 5x + 13 

2.y = 
    + :  

3.y = 2sinx + cosx 
4.y= 3x2      

21   
1.y = 4x4 – 3x + 2 

2.y = 
    + :   

 

3.y = 2x + 3sinx 
4.y = 2x4 · ex 
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5.y = 
        

 

 

5.y = 
         

 

6 1.y = 3x3 – x + 2 

2.y = 
    + :   

 

3.y = 3x – 4cosx 
4.y = 2x5· lnx 

5.y = 
          

 
 

22 1.y = x3 – 30x + 1 

2.y = 
    - :   

 

3.y = 5sinx + ctgx 
4.y = 2x3 · cosx 

5.y = 
        

 

7 1.y = 8x2 – 2x + 4 

2.y = 
    + 2:  

3.y = 2tgx + ex 
4.y = 3x3 · sinx 

5.y = 
          

 

23 1.y = 3x3 + x – 2 

2.y = 
    + 15:  

3.y = 4x – lnx 
4.y = x3 · ex 

5.y = 
          

 

8 1.y = 4x3 + x – 3 

2.y = 
    - :   

 

3.y = 3lnx + ctgx 
4.y = 5x2 ·       

5.y = 
         

 

24 1.y = 3x4 – 5x + 1 

2.y = 
    - :  

 

3.y = 2cosx – 5x 
4.y = x7 · sinx 
5.y = 

          

 

9 1.y = 5x4 – 3x + 6 

2.y = 
    + :   

 

3.y = 2x + 3sinx 
4.y = 3x4 · ex 

5.y = 
         

 

25 1.y = 5x3 - 4x + 3 

2.y = 
     - :   

 

3.y = 6lnx + tgx 
4.y = 4x2 ·       

5.y = 
           

 

10 1.y = 2x3 – 3x + 1 

2.y = 
    - :   

 

3.y = 2sinx + ctgx 
4.y = 4x3 · cosx 

5.y = 
        

26 1.y = 2x6 – 4x3 + 2 

2.y = 
    + :   

 

3.y = 2lnx - 3tgx 
4.y = 4x · cosx 
5.y = 

          

 

11 1.y = 5x3 + x – 8 

2.y = 
    + 5:  

3.y = 4x – lnx 
4.y = x3 · ex 

5.y = 
          

 
 

27 1.y = 4x3 + 2x – 1 

2.y = 
    + :   

 

3.y = 6sinx +       
4.y = 2x3 · lnx 

5.y = 
         



78 
 

12 1.y = 3x4 – 2x + 12 

2.y = 
    - :  

 

3.y = 2cosx – 3x 
4.y = x4 · sinx 

5.y = 
          

 
 

28 1.y = 5x4 + 
    – 2 

2.y = 
   - :   

 

3.y = 2cosx - 3   
4.y = 3x3 · sinx 

5.y = 
         

13 1.y = 4x5 – x3 + 4 

2.y = 
    + :   

 

3.y = 3lnx - tgx 
4.y = x2 · cosx 
5.y = 

          

 

 

29 1.y = 8x2 – 4x + 5 

2.y = 
    - :   

 

3.y = 8cosx – 2ctgx 
4.y = 2x4 ·        

5.y = 
        

 

14 1.y = x2 + 3x – 2 

2.y = 
    + :   

 

3.y = 2sinx -       
4.y = x2 · lnx 

5.y = 
         

30 1.y = 
    – x + 3 

2.y = 
    +  :  

3.y = 2sinx - 4cosx 
4.y= 4x2      

5.y = 
        

 
15 1.y = 3x4 + 

    – 3 

2.y = 
   - :   

 

3.y = cosx - 7   
4.y = x5 · sinx 

5.y = 
        

 

31  
1.y = 2x9 – x4 + 3 

2.y = 
    + :   

 

3.y = 8lnx - 2tgx 
4.y = 2x · cosx 
5.y = 

          

 

16 1.y = 3x3 – 2x + 1 

2.y = 
    - :   

 

3.y = cosx – 4ctgx 
4.y = x2 ·       

5.y = 
        

32 1.y = 3x5 + x – 4 

2.y = 
    + :   

 

3.y = 2sinx -        
4.y = x6 · lnx 

5.y = 
         

 
�D<F9D<<: 

71 – 154?? (HBD@G?O 8<HH9D9AJ<DB64A<S) 
72 – 3 54??4 ( C9D9IB8 > EF9C9AS@, HBD@G?O 8<HH9D9AJ<DB64A<S, B5D4FAO= 
C9D9IB8) 
73 - 1 54?? (HBD@G?O 8<HH9D9AJ<DB64A<S) 
74 – 2 54??4 (CD46<?B 8<HH9D9AJ<DB64A<S, HBD@G?O 8<HH9D9AJ<DB64A<S) 
75–354??4 (CD46<?B 8<HH9D9AJ<DB64A<S, HBD@G?O 8<HH9D9AJ<DB64A<S, 
CD9B5D4;B64A<S) 
 



79 
 

�FB7B: 
105 – «5» 
8-95 – «4» 
6-75 – «3» 
 

#D4>F<K9E>4S D45BF4 7 16 
&9@4: %BEF46?9A<9 GD46A9A<= >4E4F9?PAOI. !4IB:89A<9 CDB<;6B8AB= 

E?B:AB= HGA>J<<. 
 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1.#DB<;6B8A4S E?B:AB= HGA>J<< 

�B6BDSF: A;>6=аO DC=:ц8O – QFB HGA>J<S BF HGA>J<<. 
� ;4C<EO64RF: y = f(g(x)), 789 I – A9;46<E<@4S C9D9@9AA4S, g – 6AGFD9AASS 

HGA>J<S, f – 6A9LASS HGA>J<S. 
�AB784 E?B:AGR HGA>J<R ;4C<EO64RF 6 6<89 y = f(u), 789  u = g(x) – 6AGFD9AASS 

HGA>J<S. 
П@>87в>4=аO A;>6=>9 DC=:ц88 @ав=а ?@>87в545=8N в=5ш=59 DC=:ц88 ?> 

=587<5==>9 в=CB@5==59 =а ?@>87в>4=CN в=CB@5==59 DC=:ц88. 
!4CD<@9D: 
1)G = cos(3x – 5) 
�AGFD9AASS: u = 3x-5, 99 CDB<;6B8A4S: (3x – 5)´ = 3 
�A9LASS: f(u) = cos u, 99 CDB<;6B8A4S: (cos u)´ = - sin u 
#DB<;6B8A4S: G´=(cos(3x–5))´=  - sin u·3 = -sin(3x-5)·3= *                                                                        +   
= - 3 · sin (3x-5) 
�FB7B: G´ = - 3 · sin (3x-5) 

2)y =       
�AGFD9AASS: u =    , 99 CDB<;6B8A4S: (    )´ = 3x2 
�A9LASS: f(u) = 4u, 99 CDB<;6B8A4S: (4u)´ = 4u · ln 4 

#DB<;6B8A4S: G´= (     )´ =4u · ln 4·3x2 =       · ln 4 · 3x2 =      ·3x2 · ln 4 
3)y =       
�AGFD9AASS: u =  , 99 CDB<;6B8A4S: (  )´ = 4x3 

�A9LASS: f(u) =   , 99 CDB<;6B8A4S: (   )´ =    

#DB<;6B8A4S: G´= (    )´=     4x3 = 
    · 4x3 = 

      = 
   

 
3.'D46A9A<9 >4E4F9?PAB= 
�E?< HGA>J<S ;484A4 4A4?<F<K9E>< (HBD@G?B=), FB ;A4S >BBD8<A4FG I FBK>< 

>4E4A<S, @B:AB A4=F< GD46A9A<9 >4E4F9?PAB=, CDB6989AAB= > 7D4H<>G QFB= 
HGA>J<< 6 G>4;4AAB= FBK>9. 
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�4E4F9?PA4S – QFB CDS@4S. 
 �D4H<> ?R5B= ?<A9=AB= HGA>J<< 6<84 G = >I + 6 – FB :9 CDS@4S, 

E?98B64F9?PAB, 8?S ?R5B= >4E4F9?PAB= EGM9EF6G9F EBBF69FEF6GRM4S HGA>J<S G= 
>I + 6 (1.).  

#GEFP QF4 >4E4F9?PA4S CDB6989A4 > 7D4H<>G HGA>J<< G = f(x)  6 FBK>9 E 
45EJ<EEB= I=I0 

&B784 ;A4K9A<9 QFB= HGA>J<<  6 FBK>9 I=I0 D46AB y = f(x0)(2.). 
> – QFB G7?B6B= >BQHH<J<9AF >4E4F9?PAB=. 
%B7?4EAB 79B@9FD<K9E>B@G E@OE?G CDB<;6B8AB=, > = f´(x0) (3.) 
#B8EF46<@ D469AEF64 (2.), (3.) < I=I0 6 D469AEF6B (1.), CB?GK<@: 
f(x0) = f´(x0)· x0 + 6 
�; QFB7B D469AEF64 6OD4;<@ 6: 
6 = f(x0) - f´(x0)· x0 (4.) 
#B8EF46<@ D469AEF64 (4.) < (3.) 6 (1.), CB?GK<@: 
G = f´(x0)·I + f(x0) - f´(x0)· x0 
#D<6989@ CB8B5AO9: 
G = f(x0) + f´(x0)·(I - x0) (5.)  
$469AEF6B (5.) A4;O649FES B5M<@ GD46A9A<9@ >4E4F9?PAB=. 
 
�?7BD<F@ EBEF46?9A<S GD46A9A<S >4E4F9?PAB= > 7D4H<>G ;484AAB= HGA>J<<: 
#GEFP 84A4 HGA>J<S G = f(x), <  I=I0 – 45EJ<EE4 FBK>< >4E4A<S. 
+FB5O EBEF46<FP GD46A9A<9 >4E4F9?PAB=, AG:AB: 
1)!4=F<  f(x0) – ;A4K9A<9 HGA>J<< 6 FBK>9 I = x0; 

2)!4=F< f´(x) – CDB<;6B8AGR HGA>J<< G = f(x); 

3)!4=F< f´(x0) – ;A4K9A<9 CDB<;6B8AB= HGA>J<< 6 FBK>9 I = x0; 

4)#B8EF46<FP x0, f(x0), f´(x0) 6 B5M99 GD46A9A<9 >4E4F9?PAB= (5.); 
5)�4C<E4FP D9;G?PF4F 6 6<89 G = >I + 6. 
 

#D<@9D 1.!4=F< GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< G = 3I4 – I + 2 6 FBK>9 
E 45EJ<EEB= I0 = - 1. 
$9L9A<9: 
1) f(x0) = f(- 1) = 3·(- 1)4 – (- 1) + 2 = 3 · 1 + 1 + 2 = 6 
2) f´(x) = (3I4 – I + 2)´ = 12I3 – 1 
3) f´(x0) = f´(- 1) = 12·(- 1)3 – 1 = 12· (- 1) – 1 = - 12 – 1 = - 13 
4) G = 6 - 13· (I – (- 1)) 
$4E>DB9@ E>B5>< < CD<6989@ CB8B5AO9: 
G = 6 – 13· (I + 1) = 6 – 13I -13 = - 13I – 7 
5) G = -13I – 7 – <E>B@B9 GD46A9A<9 >4E4F9?PAB=. 
 

�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1. �4=F9 BCD989?9A<9 CDB<;6B8AB= E CB@BMPR CBASF<S CD989?4. 
2. �4>B6 79B@9FD<K9E><= E@OE? CDB<;6B8AB=? 
3. �4C<L<F9 B5M99 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< 6 FBK>9 >4E4A<S. 
4. �4>4S HGA>J<S A4;O649FES E?B:AB=?  
5. �4> A4=F< CDB<;6B8AGR E?B:AB= HGA>J<<. 
 

�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
�4D<4AF 1. 
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1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = -3I2 + I3 – 2,  9E?<  I0 = 
1. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = sin(3x+4) 
2)y = cos4x 
3)y = (2x3 – 1)5 

 
 

�4D<4AF 2. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 7I5 + 2I – 1,  9E?<  I0 = 
0. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = ln(2x – 6) 
2) y = e7x + 2 

3)y = (5x2 – 8)6 

 
 

�4D<4AF 3. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 4I6 - 3I2 + 5,  9E?<  I0 = 
1. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 41 – x 
2)y = cos(3 – 4x3) 
3)y = (2x2 + 1)4 

 
 

�4D<4AF 4. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5 – I4 + 3,  9E?<    I0 = 
-2. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (1 – 3x)7 
2)y =     (    ) 
3)y = sin3 x 

�4D<4AF 5. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I3 + I2 -  4,  9E?<   I0 = 
2. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 

 
1)y = e5x – 3 

 
2)y = lnx5 

 
3)y = (1 – 6x2)3 
 
 
 

�4D<4AF 6. 
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1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 6I3 + 2I2 + I,  9E?<  I0 = 
1. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
 
1)y = (4x5 – 2)4 
2)y = sin(6x5) 
3)y = 37x – 4 

 
 
 

�4D<4AF 7. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 5I3 - I - 4,  9E?<         I0 
= 2. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = cos5 x 
2)y = (2 – 4x3)2 
3)y = 61 – 5x 
 
 

�4D<4AF 8. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 7I2 – I3 + 1,  9E?<         
I0 = 1. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = ln2x 
2)y = (1 + 3x4)3 
3)y = tg5x 

�4D<4AF 9. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 6I5 – I2 - 2,  9E?<         
I0 = 0. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = cos3x 
2)y = e7x – 2 
3)y = (2x5 + 5)4 

 
 
 

�4D<4AF 10. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 3I5 – I4 + I,  9E?<         
I0 = 1. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 31 – 4x 
2)y = (4 – 2x)7 
3)y = ln(3x + 2) 
 
 
 

�4D<4AF 11. 
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1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I4 - I2 +  3,  9E?<   I0 = 
3. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = ctg4x 
2)y = (1 – 3x4)5 
3)y = tg3x 
 
 

�4D<4AF 12. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 5I4 - I2 + I + 1,  9E?<   
I0 = 0. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 52x- 3 
2)y = ln3x 
3)y = (7x + 2)4 

�4D<4AF 13. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I4 - I2 +  1,  9E?<   I0 = 
0. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (3x5 – 4)3 
2)y = sin(6x – 1) 
3)y = e2x + 6 
 
 
 

�4D<4AF 14. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = I5 + 3I – 1,  9E?<       I0 
= 0. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (2x8 + 3)3 
2)y = 41 + 5x 
3)y = cos5x 
 

 

 

�4D<4AF 15. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 4I4 - 3I2 - 5,  9E?<   I0 = 
1. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y =     (     ) 
2)y = e1 – 4x 
3)y = sin4x 
 
 

�4D<4AF 16. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I3 + 3I2 -  4,  9E?<   I0 
= 0. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
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1)y = ln5x3 
2)y = (3x2 – 1)5 
3)y = cos(2x) 
 

�4D<4AF 17. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I3 + 4I2 + I,  9E?<  I0 = 
1. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (2 + 6x)4 
2)y = e1 + 3x 
3)y = ln(sinx) 
 

 

�4D<4AF 18. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 5I3 - 2I - 2,  9E?<         
I0 = 2. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 25x + 2 
2)y = tg(1 – 2x) 
3)y = (4x3 – 2)6 
 
 

 

�4D<4AF 19. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 5I2 – 2I3 + 1,  9E?<         
I0 = 1. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 74 – 5x 
2)y = (5x2 – 4)3 

3)y = sin5x 
 

 

�4D<4AF 20. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 6I5 – 3I2 - 2,  9E?<         
I0 = 0. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 39 – 2x 
2)y = ctg(6x + 1) 
3)y = (4x2 – 2)5 
 

�4D<4AF 21. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5 + 3I – 4,  9E?<       
I0 = -1. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = e1 - 4x 
2)y = cos(6x – 3) 
3)y = (3 – 2x5)3 
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�4D<4AF 22. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5 – I4 + 1,  9E?<    I0 = 
0. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = tg3x 
2)y = (4 + 3x2)4 
3)y = ln4x 
 

 

�4D<4AF 23. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 4I3 + I2 -  3,  9E?<   I0 = 
1. 
3.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = sin(1 + 7x) 
2)y = (2x6 – 4)3 
3)y = ln(cosx) 
 

 

�4D<4AF 24. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5 + 3I2 -  2,  9E?<   I0 
= 0. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = e2x – 7 
2)y =     (     ) 
3)y = tg(lnx) 
 

 

 

�4D<4AF 25. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5 – I2 - 2,  9E?<         
I0 = 1. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (12 + 3x2)6 
2)y = ln(x3 – 1) 
3)y = 31 + 4x 
 
 

�4D<4AF 26. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = -3I2 + I3 – 2,  9E?<  I0 = 
-1. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 42 – x 
2)y = cos(1 – 4x3) 
3)y = (3x2 + 1)5 

 

 

�4D<4AF 27. 
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1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 7I5 + 2I – 1,  9E?<  I0 = 
2. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (1 – 2x)4 
2)y =     (    ) 
3)y = sin6 x 
 
 

�4D<4AF 28. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 4I6 - 3I2 + 5,  9E?<  I0 = 
3. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 

 
1)y = e4x – 5 

 
2)y = lnx7 

 
3)y = (1 – 5x2)4 
 

�4D<4AF 29. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5 – I4 + 3,  9E?<    I0 = 
-3. 
2.!4=F< CDB<;6B8AGR HGA>J<<: 
 
1)y = (3x5 – 6)7 
2)y = sin(4x3) 
3)y = 27x – 2 

 
 

�4D<4AF 30. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I3 + I2 -  4,  9E?<   I0 = 
-  2. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = cos7 x 
2)y = (1 – 4x3)5 
3)y = 61 – 4I 
 

�4D<4AF 31. 
1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 7I5 + 4I3 -  5,  9E?<   I0 
= -  1. 
2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = sin(2x+7) 
2)y = cos9x 
3)y = (6x2 – 2)4 

 
�4D<4AF 32. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = I4 + 3I5 -  1,  9E?<   I0 =  
1. 
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2. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = ln(7x – 3) 
2) y = e6x + 1 

3)y = (2x5 – 4)7 

 

�D<F9D<< BJ9A<64A<S:                             
71 – 35  (A4IB:89A<9 CDB<;6B8AB= HGA>J<< – 15, A4IB:89A<9 ;A4K9A<= HGA>J<< < 
99 CDB<;6B8AB= 6 FBK>9 – 15, CB8EF4AB6>4 ;A4K9A<= 6 HBD@G?G < BF69F – 15)                                    
72 – 65 (CB25 ;4 ;484A<9: CDB<;6B8A4S 6AGFD9AA9= HGA>J<<, CDB<;6B8A4S 6A9LA9= 
HGA>J<<)                         
 
95 – «5» 
7-85 – «4» 
5-65 – «3» 
 
 

#D4>F<K9E>4S D45BF4 7 17 
&9@4: �EE?98B64A<9 HGA>J<< A4 @BABFBAABEFP < Q>EFD9@G@O 

 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 

1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
  BABFBAABEFP HGA>J<< – QFB CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S HGA>J<<, 4 
FBKA99, QFB CDB@9:GF>< BE< "), A4 >BFBDOI HGA>J<S 6B;D4EF49F (7D4H<> 
CB8A<@49FES 669DI CD< 86<:9A<< CB BE< ") 6CD46B) < CDB@9:GF>< BE< "), A4 
>BFBDOI HGA>J<S G5O649F (7D4H<> BCGE>49FES 6A<;). 

 
1)$4EE@BFD<@ B8<A <; CDB@9:GF>B6 6B;D4EF4A<S, A4CD<@9D, (-  ; I0). 
�O59D9@ A4 QFB@ CDB@9:GF>9 >4>GR- A<5G8P FBK>G, A4CD<@9D I4, < CDB6989@ 

K9D9; A99 >4E4F9?PAGR > 7D4H<>G D4EE@4FD<649@B= HGA>J<<. �<8<@, KFB G7B?  , 
>BFBDO= B5D4;B6O649F >4E4F9?PA4S E CB?B:<F9?PAO@ A4CD46?9A<9 BE< "), BEFDO=, 
F.9. @9APL9, K9@ 90º (6 D48<4A4I, @9APL9, K9@   ). �E?< @O 6B;P@9@ ?R5GR 8DG7GR 
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FBK>G <; QFB7B :9 <AF9D64?4,  FB 6E9 D46AB, >4E4F9?PA4S 5G89F B5D4;B6O64FP E ") 
BEFDO= G7B?. 

�E?< A4 A9>BFBDB@ <AF9D64?9 HGA>J<S 6B;D4EF49F, FB CDB<;6B8A4S, 
6OK<E?9AA4S 6 ?R5B= FBK>9 QFB7B <AF9D64?4 CB?B:<F9?PA4. 

1FB GF69D:89A<9 ECD4698?<6B < 6 B5D4FAGR EFBDBAG: 9E?< CDB<;6B8A4S, 
6OK<E?9AA4S 6 ?R5B= FBK>9 A9>BFBDB7B <AF9D64?4 CB?B:<F9?PA4, FB HGA>J<S A4 
QFB@ <AF9D64?9 6B;D4EF49F. 

�E?< A4 A9>BFBDB@ <AF9D64?9 HGA>J<S G5O649F, FB CDB<;6B8A4S, 6OK<E?9AA4S 
6 ?R5B= FBK>9 QFB7B <AF9D64?4 BFD<J4F9?PA4. 

1FB GF69D:89A<9 ECD4698?<6B < 6 B5D4FAGR EFBDBAG: 9E?< CDB<;6B8A4S, 
6OK<E?9AA4S 6 ?R5B= FBK>9 A9>BFBDB7B <AF9D64?4 BFD<J4F9?PA4, FB HGA>J<S A4 
QFB@ <AF9D64?9 G5O649F. 

�O6B8: 6 FBK>4I Q>EFD9@G@4 CDB<;6B8A4S D46A4 AG?R. 
!B, 6 BF?<K<< BF 86GI CD98O8GM<I E?GK496, ;89EP B5D4FAB9 GF69D:89A<9 A9 

D45BF49F: <; FB7B, KFB CDB<;6B8A4S 6 A9>BFBDB= FBK>9 D46A4 0, 9M9 A9 E?98G9F, KFB 
84AA4S FBK>4 5G89F S6?SFPES Q>EFD9@G@B@. 

!4CD<@9D: 

 
!4=89@ CDB<;6B8AGR QFB= HGA>J<< < 6OK<E?<@ 99 ;A4K9A<9 6 FBK>9 AB?P: 
f ´(x3) = 3·x2 
f ´(0) = 3 · 02 = 0 
#DB<;6B8A4S 6 FBK>9 AB?P D46AB AG?R, AB 9E?< CBE@BFD9FP A4 7D4H<> 

HGA>J<<, FB 6<8<@, KFB I = 0 A9 S6?S9FES Q>EFD9@G@B@ (HGA>J<S 8B AG?S 
6B;D4EF4?4 < CBE?9 AG?S FB :9 6B;D4EF49F). 

!B, GK<FO64S 6E9 D4EE@BFD9AAO9 E?GK4<, @B:AB 6O69EF< 4?7BD<F@ 8?S 
<EE?98B64A<S HGA>J<< A4 @BABFBAABEFP < Q>EFD9@G@O. 

�?7BD<F@: 
#GEFP 84A4 HGA>J<S y = f(x) 
1) !4=89@ D(f) – B5?4EFP BCD989?9A<S HGA>J<<. 
2) !4=89@ f ´(x) - CDB<;6B8AGR HGA>J<<. 
3) $9L<@ GD46A9A<9 f ´(x) = 0, FB 9EFP A4=89@ FBK><, 6 >BFBDOI 

CDB<;6B8A4S D46A4 AG?R (F4><9 FBK>< A4;O64RFES >D<F<K9E><9 <?< BEB5O9). 
4) $4;B5P9@ B5?4EFP BCD989?9A<S A4=89AAO@< FBK>4@< A4 <AF9D64?O 

   5) "CD989?<@ ;A4> CDB<;6B8AB= A4 >4:8B@ <AF9D64?9 (FBKAB F4> :9, >4> 
BCD989?S?< ;A4><, >B784 D9L4?< A9D469AEF64 @9FB8B@ <AF9D64?B6. !9 CGF4FP: 
CDB69DO9@ ;A4> CDB<;6B8AB=, 4 A9 E4@B= HGA>J<<!!!) 

- �E?< «+», FB HGA>J<S A4 QFB@ <AF9D64?9 6B;D4EF49F; 9E?< «-», FB HGA>J<S A4 
QFB@ <AF9D64?9 G5O649F. 
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- �E?< CD< C9D9IB89 K9D9; BEB5GR FBK>G CDB<;6B8A4S @9AS9F ;A4> E «+» A4 
«-», FB QF4 FBK>4 – Xmax; 9E?< CD< C9D9IB89 K9D9; FBK>G CDB<;6B8A4S @9AS9F ;A4> E 
«-» A4 «+», FB QF4 FBK>4 – Xmin; 9E?< E@9AO ;A4>B6 A9F, FB FBK>4 Q>EFD9@G@B@ A9 
S6?S9FES. 

6)�4C<E4FP BF69F. 
 
#D<@9D: 
�EE?98B64FP A4 @BABFBAABEFP < Q>EFD9@G@O HGA>J<R G = I3 – 3I2 

 
$9L9A<9: 
1) D(f): x   (-  ; + ) 

 
2) f ´(x) = (I3 – 3I2)´ = 3x2 – 6I 

 
 

3) 3x2 – 6x = 0 
x2 – 2x = 0 
x · ( x – 2) = 0 
x = 0;   x = 2 
 
 

4)  
                             0                        2 

 
"F69F:  
f(x) ¸, CD< I   (0; 2) 
f(x) ·, CD< I   (- ; 0)   (2; + ) 
1>EFD9@G@O: Xmax = 0,   Xmin = 2 

�G8PF9 6A<@4F9?PAO CD< BCD989?9A<< ;A4>B6 CDB<;6B8AB=: 6B;@B:AB 
CB6FBD9A<9 ;A4>B6 6 EBE98A<I <AF9D64?4I! �ECB@A<F9, >4> BCD989?O?< ;A4><, 
D9L4O A9D469AEF64 @9FB8B@ <AF9D64?B6! 

 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1.!4;B6<F9 E6B=EF64 HGA>J<<, 9E?< 99 CDB<;6B8A4S: 
1) CB?B:<F9?PA4 A4 84AAB@ CDB@9:GF>9; 
2)  BFD<J4F9?PA4  A4 84AAB@ CDB@9:GF>9; 
3) B5D4F<?4EP 6 AG?P  6 84AAB= FBK>9, 4 CD< C9D9IB89 K9D9; A99 E@9A<?4 ;A4> E «+» 
A4 «-»; 
4) B5D4F<?4EP 6 AG?P  6 84AAB= FBK>9, 4 CD< C9D9IB89 K9D9; A99 E@9A<?4 ;A4> E «-» 
A4 «+»; 
5) <@99F Q>EFD9@G@ 6 84AAB= FBK>9; 
2.�4> E CB@BMPR CDB<;6B8AB= <EE?98B64FP HGA>J<R A4 @BABFBAABEFP < 
Q>EFD9@G@? 
 

�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
 

�4D<4AF �484K4: �EE?98B64FP 
HGA>J<R A4 @BABFBAABEFP < 

�4D<4AF �484K4: �EE?98B64FP 
HGA>J<R A4 @BABFBAABEFP < 
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Q>EFD9@G@O Q>EFD9@G@O 

1 1. G = 4I5 – 5I4 + 1 

2. G =      

 

17 1. G = 4I5 – 5I4 + 4 

2. G =      

 
2 1. G = 6I4 – 4I6 - 2 

2. G =      
 

18 1. G = 6 I – 2I3 + 10 

2. G =      
 

3 1. G = 3I4 – 4I3 +3 

2. G =      

 

19 1. G = 3I – I3 + 12 

2. G =        

 

4 1. G = I3 – 3I2 - 9 

2. G =      

 

20 1. G = 6I4 – 4I6 + 2 

2. G =      

 

5 1. G =6I – 2I3 + 13 

2. G =      

 

21 1. G = 4I5 – 5I4 - 7 

2. G =       

 

6 1. G = 3I – I3 + 7 

2. G =      

 

22 1. G = I3 – 3I2 - 15 

2. G =      
 

7 1. G = 6I4 – 4I6 - 13 

2. G =      
 

23 1. G = 6I4 – 4I6  + 8 

2. G =       
 

8 1. G = 4I5 – 5I4  - 5 

2. G =      

 

24 1. G = 4I5 – 5I4 - 6 

2. G =       

 

9 1. G = 3I – I3 + 11 

2. G =      

 

25 1. G = 6I4 – 4I6 + 15 

2. G =       

 

10 1. G = 3I4 – 4I3 + 5 

2. G =        

 

26 1. G = 3I – I3 - 3 

2. G =       
 

11 1. G = 3I – I3 + 14 

2. G =      

 

 

27 1. G = 6I4 – 4I6 – 11 

2. G =      
 

12 1. G = 6I – 2I3 - 1 

2. G =      28 1. G = 3I4 – 4I3 – 9 

2. G =       
 

13 1. G = 6I4 – 4I6  - 14 

2. G =       

 

29 1. G = I3 – 3I2 - 10 

2. G =      
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14 1. G = 3I4 – 4I3 - 4 

2. G =      
 

30 1. G = 6I – 2I3 – 8 

2. G =      
 

15 1. G = I3 – 3I2 - 12 

2. G =      

 

31 1. G = 3I – I3 + 6 

2. G =      
 

16 1. G = 2I4 – 4I2 + 3 

2. G =      

 

32 1. G = 6I – 2I3 + 2 

2. G =      
 

 
�D<F9D<<: ;4 >4:8GR HGA>J<R: 
- 69DAB A4=89A4 D(f) – 0, 55 
- 69DAB A4=89A4 CDB<;6B8A4S – 0,55 
- 69DAB D9L9AB GD46A9A<9 – 15 
- 69DAB 6OCB?A9A K9DF9: – 15 
- 69DAB ;4C<E4AO D9;G?PF4FO <EE?98B64A<S – 15 
�FB7B: 
85 – «5» 
6-75 – «4» 
4-5 – «3» 

#D4>F<K9E>4S D45BF4 7 18 
&9@4: #BEFDB9A<9 7D4H<>B6 HGA>J<= CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB= 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@<  
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
�?7BD<F@: 
1. !4=89@ B5?4EFP BCD989?9A<S HGA>J<< 

2. "CD989?<FP K9FABEFP HGA>J<< 

f(-x) = f(x) – K9FA4S (7D4H<> E<@@9FD<K9A BFABE<F9?PAB BE< "') 
     f(-x) = -f(x) – A9K9FA4S (7D4H<> E<@@9FD<K9A BFABE<F9?PAB A4K4?4 

>BBD8<A4F) 
3. !4=89@ FBK>< C9D9E9K9A<S 7D4H<>4 HGA>J<< E BES@< >BBD8<A4F: 
E BEPR "): G = 0 (D9L49@ GD46A9A<9,  9E?< 6B;@B:AB) 
E BEPR "': I = 0 

4. �EE?98G9@ HGA>J<R A4 @BABFBAABEFP < Q>EFD9@G@O 
5. !4=89@ ;A4K9A<S HGA>J<< 6 FBK>4I Q>EFD9@G@4 < C9D97<54 
6. "F@9F<@ CB?GK9AAO9 6 CGA>F4I 3 < 5 FBK>< A4 >BBD8<A4FAB= C?BE>BEF< 
7. %B98<A<@ C?46AB= ?<A<9= BF@9K9AAO9 FBK>< 
8. #DB69D<@ CB6989A<9 HGA>J<< CB F45?<J9 <; CGA>F4 4 < 9E?< A9B5IB8<@B, 
6B;P@9@ 8BCB?A<F9?PAO9 FBK>< 

9. #BEFDB<@ 7D4H<> HGA>J<< 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
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1.+FB F4>B9 B5?4EFP BCD989?9A<S HGA>J<<? 
2.�4> BCD989?<FP 6<8 HGA>J<< (K9FA4S, A9K9FA4S)? 
3.+9@ CB@B:9F CD< CBEFDB9A<< 7D4H<>4 FBF H4>F, KFB HGA>J<S S6?S9FES 
K9FAB=? 
4.+9@ CB@B:9F CD< CBEFDB9A<< 7D4H<>4 FBF H4>F, KFB HGA>J<S S6?S9FES 
A9K9FAB=? 
5.�4> <EE?98B64FP HGA>J<R A4 @BABFBAABEFP < Q>EFD9@G@? 
6.�4> CBEFDB<FP 7D4H<> HGA>J<< CB <EE?98B64A<R? 

�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
#BEFDB<FP 7D4H<> HGA>J<< CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=: 
�4D<4AF  �4D<4AF  
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                 

        5)    ( )             

10   4) G = 3I - I3            

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

;
3

1
3

3

1 23  xxxy

;
53

1
)(

2





x

x
xf

;
3

1
3

3

1 23  xxxy

;
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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
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1

4
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2





x

x
xf
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     5)  ( )                    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)  ( )           

 
�D<F9D<<: ;4 >4:8O= 7D4H<>: 
- B5?4EFP BCD989?9A<S – 0,55 
- 6<8 HGA>J<< – 0,55 
- FBK>< C9D9E9K9A<S 7D4H<>4 E BES@< >BBD8<A4F – 15 
- <EE?98B64A<9 A4 @BABFBAABEFP < Q>EFD9@G@O – 25(6OK<E?9A<S, K9DF9:) 
- A4IB:89A<9 ;A4K9A<= HGA>J<< 6 A4=89AAOI FBK>4I – 15 
- CBEFDB9A<9 7D4H<>4 – 15 
�FB7B: 
11-125 – «5» 
9 – 10 5 – «4» 
6-85 – «3» 

#D4>F<K9E>4S D45BF4 7 19 
&9@4: �OK<E?9A<9 A9BCD989?9AAOI <AF97D4?B6 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 

1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1.#9D6BBPD4;A4S, A9BCD989?9AAO= <AF97D4? 
� @4F9@4F<K9E>B@ 4A4?<;9 @O D4EE@4FD<64?< 89=EF6<9 8<HH9D9AJ<DB64A<S 

(A4IB:89A<9 CDB<;6B8AB= HGA>J<<). �?S 8<HH9D9AJ<DB64A<S FB :9 EGM9EF6G9F 
B5D4FAB9 89=EF6<9 – <AF97D<DB64A<9. 1FB 89=EF6<9 6BEEF4AB6?9A<S HGA>J<< CB 
;484AAB= CDB<;6B8AB=. (GA>J<S, 6BEEF4AB6?9AA4S CB ;484AAB= CDB<;6B8AB=, 
A4;O649FES C9D6BB5D4;A4O (C9D6BB´5D4;A4S). "F E?B64 «C9D6O= B5D4;», FB 9EFP FB, 
KFB 5O?B 6 A4K4?9. 

#9D6BB5D4;AGR CD<ASFB B5B;A4K4FP ;47?46AB= 5G>6B= F: y = F(x) 

;396
23  xxxy

;
1

4
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�9=EF6<9 6BEEF4AB6?9A<S HGA>J<< 8B >BAJ4 CDB69EF< A9?P;S <;-;4 
6B;@B:AB7B A4?<K<S 6 C9D6BB5D4;AB=  A9>BFBDB7B K<E?4 (B5B;A4K<@ 97B %), 
CDB<;6B8A4S BF >BFBDB7LB D46A4 AG?R. 

&B 9EFP 6BEEF4A46?<64S HGA>J<R, @O A4IB8<@ A9 B8AG C9D6BB5D4;AGR, 4 
@AB:9EF6B, >BFBDO9 5G8GF BF?<K4FPES 8DG7 BF 8DG74 A4 >4>B9-FB E?4749@B9 %. 

 AB:9EF6B C9D6BB5D4;AOI 8?S B8AB= HGA>J<< A4;O649FES A9BCD989?9AAO@ 
<AF97D4?B@ (<AF97D4? – CBFB@G KFB @O 6OCB?AS9@ 89=EF6<9 <AF97D<DB64A<S, 
A9BCD989?9AAO= – CBFB@G, KFB QFB 89=EF6<9 8B >BAJ4 A9 BCD989?9AB <;-;4 A4?<K<S 
CBEFBSAAB7B K<E?4 %) < B5B;A4K49FES: 

                                                             +  ( )     = F(x) + C ∫                               

f(x) – ;484AA4S CDB<;6B8A4S (CB8OAF97D4?PA4S HGA>J<S) 
dx – 8<HH9D9AJ<4? CB C9D9@9AAB= I (6 6OK<E?9A<< A9 GK4EF6G9F, AB CB>4;O649F, CB 
>4>B= C9D9@9AB= 5O?4 6;SF4 CDB<;6B8A4S) #D9A95D974FP <@ A9?P;O! 

 
�?S 6OK<E?9A<S <AF97D4?B6, A48B ;A4FP CD46<?4 < HBD@G?O <AF97D<DB64A<S.  
 

2.#D46<?4 <AF97D<DB64A<S. 
1.+(     )    +     + +     - +     
(�AF97D4? BF EG@@O D469A EG@@9 <AF97D4?B6 E?4749@OI) 
2.+     udx = m · +    , 789 m- K<E?B  
(#BEFBSAAO= @AB:<F9?P @B:AB 6OA9EF< ;4 ;A4> <AF97D4?4) 
3. (+  ( )  )  = (F(x) + C)´ =  f(x) 
(#DB<;6B8A4S BF <AF97D4?4 D46A4 CB8OAF97D4?PAB= HGA>J<<) 
�?S 6OK<E?9A<S <AF97D4?B6 5G89@ CB?P;B64FPES C9D6O@< 86G@S CD46<?4@<, 4 8?S 
CDB69D>< – FD9FP<@. 
"5D4F<F9 6A<@4A<O, KFB CD46<? 8?O <AF97D<DB64A<O CDB<;6989A<= < 8DB59= 
A9F! 
 

3.(BD@G?O <AF97D<DB64A<S 
1. +   = x + C. 
2. +     =mx + C, 789 m – CBEFBSAAO= @AB:<F9?P (K<E?B) 
3. +      = 

         + C 

4. +      =    + C 

5. +      = 
      

6. +     = ln |x| +C 

7. +         = - cos x + C 
8. +         = sin x + C 

9. +          = tg x + C 

10. +          = - ctg x + C 

1F< HBD@G?O 9M9 A4;O64RF F45?<J9= <AF97D4?B6, 4 E4@< <AF97D4?O – 
F45?<KAO@<. 
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'FB 5O 6OK<E?<FP ?N5B= <AF97D4?, A9B5IB8<@B E69EF< 97B > B8AB@G <?< 
A9E>B?P><@ F45?<KAO@! 
!4CD<@9D: +    · dx = (<AF97D4? F45?<KAO= – 6OK<E?<@ 97B CB HBD@G?9 73)  =         

+ % =       + % 

%89?49@ CDB69D>G: A4=89@ CDB<;6B8AGR BF CB?GK9AAB= C9D6BB5D4;AB=, 9E?< @O 
6OK<E?<?< CD46<?PAB, FB 8B?:AO CB?GK<FP CB8OAF97D4?PAGR HGA>J<R: .     / 

 = 
          = I4. #B?GK<?< CB8OAF97D4?PAGR HGA>J<R, ;A4K<F <AF97D4? 

6OK<E?<?< CD46<?PAB. 
"5D4F<F9 6A<@4A<S, KFB HBD@G? 8?S <AF97D<DB64A<S >BDA9= < 8DB59= 6<84     – FB 
:9 A9F! �89EP F4> :9, >4> < 8?S CDB<;6B8AOI, A48B 5G89F EA4K4?4 6BECB?P;B64FPES 
E6B=EF64@< EF9C9A9=: :   

 =       <         = C·      

!4CD<@9D: 
1) + :   

 · dx – QFB <AF97D4? A9 S6?S9FES F45?<KAO@, AB @O @B:9@ 97B 
E69EF< > F45?<KAB@G <AF97D4?G 73, 9E?< 6BECB?P;G9@ES E6B=EF6B@ EF9C9A9=: + :   

 · dx = +     · dx = (F9C9DP BA F45?<KAO=, 6OK<E?S9@ 97B CB HBD@G?9 73) 

= 
            + % =         + % =     :     + % 

 

2) +      = (QFB <AF97D4? A9 S6?S9FES F45?<KAO@, AB @O @B:9@ 97B E69EF< > 
F45?<KAB@G <AF97D4?G 73, 9E?< 6BECB?P;G9@ES E6B=EF6B@ EF9C9A9=) = +          +     · dt =  

= 
        + C   - 

     + C 

 
3) +(    )      (<AF97D4? A9 F45?<KAO=, AB CB8OAF97D4?PA4S 

HGA>J<S ;4C<E4A4 6 6<89 EG@@O, 6BECB?P;G9@ES CD46<?B@ 71) = +        + +        (CB?GK<?< 864 <AF97D4?4, A BA< FB :9 9M9 A9 F45?<KAO9. �OA9E9@ G 
C9D6B7B ;4 ;A4> <AF97D4?4 @AB:<F9?P 2, EB7?4EAB CD46<?G 72, 4 G 6FBDB7B 
C9D9@AB:<@ 1 < dx) = 2+      + +    = (6BF F9C9DP BA< B54 F45?<KAO9: C9D6O= – 
HBD@G?4 73, 6FBDB= – HBD@G?4 71) =      +I + % = (% C<L9@ FB?P>B B8<A D4;) = I2 

+ I + % 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1. +FB F4>B9 C9D6BB5D4;A4S 84AAB= HGA>J<<? 
2. +FB A4;O64RF A9BCD989?9AAO@ <AF97D4?B@ 84AAB= HGA>J<<? 

  3. �4>B6O BEAB6AO9 CD46<?4 <AF97D<DB64A<S? 
  4. �4> <; HBD@G? 8<HH9D9AJ<DB64A<S CB?GK4RF HBD@G?O <AF97D<DB64A<S?  
  5. �4> CDB69D<FP, CD46<?PAB ?< A4=89A <AF97D4?? 
 

�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
�4D<4AF �OK<E?<FP <AF97D4?: �4D<4AF �OK<E?<FP <AF97D4?: 
1 1) +    dx 

2) +           

17 1) +    dx 
2) +           
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3) +(       )       
4) + .        /         
5) +(:           )      
 

3) +(       )       
4)  + .        /         
5)  +(:          )      
 

2 1) +      
2) +     dx 
3)        +(        )       
4)        + .        /         
5)   +(:                )      
 

18 1) +     

2) +        
3) +(          )       
4)  + .        /         
5)  +(:             )      
 

3 1) +       
2) +        
3)       +(         )       
4)       + .        /         
5) +(:             )      
 

19 1) +        
2) +           
3) +(       )       
4) + .        /         
5) +(:             )      

4 1) +          
2) +        

3)       + .         /        
4)      + .        /         
5)  +(:             )      
 

20 1) +       
2) +           
3) +(         )       
4)  + .        /         
5)+(:              )      

5 1) +       
2) +           
3) +(       )       
4)  + .        /         
5)  +(:         )      
 

21 1) +       
2) +        
3) +(          )       
4)  + .        /         
5) +(:          )      

6 1) +     
2) +           
3)       +(        )       22 1) +       

2) +        

3) + .        /        
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4)       + .        /         
5)  +(:             )      

4)       + .        /         
5)+(:              )      

7 1) +     
2) +       
3)        +(        )       
4)       + .        /         
5)  +(:             )      
 

23 1) +       
2) +        
3) +(        )       
4)  + .        /         
5) +(:                )      
 

8 1) +        
2) +           
3) +(       )       
4)  + .        /         
5) +(:              )      
 

24 1) +       
2) +           
3) +(        )       
4)  + .        /         
5) +(:            )      
 

9 1) +          
2) +       
3) +(          )       
4)  + .        /         
5)  +(:          )      
 

25 1) +       
2) +       

3) + .        /        
4)  + .        /         
5) +(:             )      
 

10 1) +       
2) +        

3) + .        /        
4)  + .        /         
5)  +(:             )      
 

26 1) +        
2) +        
3) +(       )       
4) + .        /         
5) +(:           )      

11 1) +       
2) +           
3) +(         )       
4)  + .        /         
5)+(:                 )      

27 1) +       
2) +       
3) +(        )       
4)  + .        /         
5) +(:                )      
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12 1) +       

2) +       
3) +(        )       
4)  + .        /         
5)  +(:            )      

28 1) +       
2) +        
3) +(        )       
4)  + .        /         
5) +(:             )      

13 1) +       
2) +           
3) +(        )       
4)  + .        /         
5) +(:            )      
 

29 1) +       
2) +           

3) + .         /        
4)  + .        /         
5) +(:             )      

14 1) +       
2) +        
3) +(          )       
4)  + .        /         
5)+(:                 )      
 

30 1) +          
2) +       
3) +(       )       
4)  + .        /         
5)  +(:         )      
 
 

15 1) +       
2) +        
3)  +(        )       
4)  + .        /         
5) +(:            )      
 

31  )    +    dx 
2)     +           
3)     +(       )       
4)    + .        /         
 

5)    +(:           )      
 

16 1) +        
2) +        

3) + .         /        
4)  + .        /         
5) +(:             )      
 

32 1) +    dx 
2) +           
3) +(        )       
4)  + .        /         
5)  +(:          )      
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�D<F9D<<: 
71- 1 54?? (HBD@G?4) 
72 -1 54?? (HBD@G?4) 
73 -2 54??4 (CD46<?B, HBD@G?O) 
74 – 3 54??4 (CD46<?B, HBD@G?O <AF97D<DB64A<S, C9D9IB8 > EF9C9A< < 

B5D4FAB) 
75 – 3 54??4 (CD46<?B, HBD@G?O <AF97D<DB64A<S, C9D9IB8 > EF9C9A< < 

B5D4FAB) 
�FB7B: 105 – «5» 
            8-95 – «4» 
            6-75 – «3» 
 

#D4>F<K9E>4S D45BF4 7 20 
&9@4: �OK<E?9A<9 BCD989?9AAOI <AF97D4?B6. 
 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
"CD989?9AAO= <AF97D4? – QFB CD<D4M9A<9 C9D6BB5D4;AB= A4 A9>BFBDB@ BFD9;>9 

[a; b]. �BA9KAB, E4@B= C9D6BB5D4;AB= A9 84AB, 99 A9B5IB8<@B A4=F<, 6OK<E?<6 
A9BCD989?9AAO= <AF97D4?. 
�BECB?P;G9@ES HBD@G?B= !PRFBA4 – �9=5A<J4: +  ( )     = F(x)

 |  = F(b) – F(a) 

�E9 CD46<?4 < HBD@G?O <AF97D<DB64A<S 8?S BCD989?9AAOI <AF97D4?B6 F4> :9 
D45BF4RF. 
!4CD<@9D: 6OK<E?<FP BCD989?9AAO= <AF97D4?: 

1) +        = 
      =    |  = 22 – 12 = 4 - 1 = 3 

2)+ (     )     = .      / = (x3 – x)
 |  = (23 – 2) – ( 13 – 1) = (8 – 2) – (1 – 1) = 6 – 0 

= 6 
!9 ;45G8PF9 6;SFP C9D6BB5D4;AGR 6 E>B5><, KFB5 A9 CBF9DSFP ;A4>< CD< 6OK<F4A<<! 
 

�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1.+FB F4>B9 BCD989?9AAO= <AF97D4? BF HGA>J<<    ( )  CB BFD9;>G ,   -? 
2.% CB@BMPR >4>B= HBD@G?O 6OK<E?SRF BCD989?9AAO= <AF97D4?? 
 

�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
�OK<E?<FP BCD989?9AAO= <AF97D4?: 
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�4D<4AF  �4D<4AF  
1 1)+ (         )  dx 

2)+ :   dx 

3)+            

17 1)+ (         )  dx 

2)+ :    dx 

3)+            

2 1)+ (         )  dx 

2)+ :     dx 

3)+            

18 1)+ (         )  dx 

2)+ :    dx 

3)+            

3 1)+ (         )  dx 

2)+ :     dx 

3)+             

19 1)+ (         )  dx 

2)+ :   dx 

3)+            

 
4 1)+ (         )  dx 

2)+ :   dx 

3)+           

20 1)+ (         )  dx 

2)+ :     dx 

3)+           

5 1)+ (         )  dx 

2)+ :   dx 

3)+            

 

21 1)+ (         )  dx 

2)+ :    dx 

3)+            

6 1)+ (         )  dx 

2)+ :    dx 

3)+            

22 1)+ (         )  dx 

2)+ :    dx 

3)+            

7 1)+ (         )  dx 

2)+ :   dx 

3)+             

23 1)+ (         )  dx 

2)+ :     dx 

3)+           

8 1)+ (         )  dx 

2)+ :     dx 

3)+             

 

24 1)+ (         )  dx 

2)+ :     dx 

3)+            

9 1)+ (         )  dx 

2)+ :     dx 

3)+            

25 1)+ (         )  dx 

2)+ :      dx 

3)+            

10 1)+ (         )  dx 

2)+ :     dx 

3)+           

26 1)+ (         )  dx 

2)+ :    dx 

3)+            
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11 1)+ (         )  dx 

2)+ :     dx 

3)+            

27 1)+ (         )  dx 

2)+ :     dx 

3)+           

12 1)+ (         )  dx 

2)+ :     

3)+             

 

28 1)+ (         )  dx 

2)+ :    dx 

3)+            

13 1)+ (         )  dx 

2)+ :    dx 

3)+            

29 1)+ (         )  dx 

2)+ :    dx 

3)+            

 
14 1)+ (         )  dx 

2)+ :    dx 

3)+             

30 1)+ (         )  dx 

2)+ :     dx 

3)+            

15 1)+ (         )  dx 

2)+ :    dx 

3)+            

31 1)+ (         )  dx 

2)+ :     dx 

3)+            

16 1)+ (         )  dx 

2)+ :     dx 

3)+            

32 1)+ (         )  dx 

2)+ :     dx 

3)+            

 
�D<F9D<<:  
�4:8O=  <AF97D4? – 3 54??4: 
- CD46<?PAB A4=89A A9BCD989?9AAO= <AF97D4? – 15; 
- CD46<?PAB CD<@9A9A4 HBD@G?4 !PRFBA4-�9=5A<J4 – 15; 
-CD46<?PAB 6OCB?A9AO 6OK<E?9A<S – 15 
�FB7B: 95 – «5» 
            7-85 – «4» 
            5-65 – «3» 
 
 

#D4>F<K9E>4S D45BF4 7 21 
&9@4: �OK<E?9A<9 C?BM489= C?BE><I H<7GD < B5N9@B6 F9? E CB@BMPR 
BCD989?9AAB7B <AF97D4?4 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
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3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
% CB@BMPR BCD989?9AAB7B <AF97D4?4 @B:AB A4IB8<FP C?BM48< >D<6B?<A9=AOI 

H<7GD < 6OK<E?SFP B5N9@O F9? 6D4M9A<S. 
�D<6B?<A9=A4S FD4C9J<S – QFB H<7GD4 (K4EFP >BBD8<A4FAB= C?BE>BEF<), 

B7D4A<K9AA4S E69DIG 7D4H<>B@ A9CD9DO6AB= A4 BFD9;>9 [a; b] HGA>J<<, EA<;G – 
BFD9;>B@ [a; b] BE< BI, CB 5B>4@ CDS@O@< I = 4 < I = b. 

 
#?BM48P F4>B= H<7GDO D46A4 BCD989?9AAB@G <AF97D4?G, 6OK<E?9AAB@G A4 

BFD9;>9 
 [a; b] 
+FB5O 6OK<E?<FP C?BM48P F4>B= H<7GDO, A9B5IB8<@B EBEF46<FP BCD989?9AAO= 

<AF97D4?: K<E?4 4 < b – CD989?O <AF97D<DB64A<S, CB8 ;A4> <AF97D4?4 ;4C<EO649@ 
HGA>J<R, 7D4H<> >BFBDB= B7D4A<K<649F H<7GDG E69DIG. 
!4CD<@9D:  6OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< G = I2, I  = 1, I = 

2 < BEPR BI 
$9L9A<9: A9B5IB8<@B CBEFDB<FP K9DF9:, KFB5O 6OSEA<FP, KFB H<7GD4 5G89F 

S6?SFPES >D<6B?<A9=AB= FD4C9J<9=. 

S = +        = 
    

 |  = 
    - 

    = 
   = 2

   >6.98. 

�?S D9L9A<S ;484K A4 6OK<E?9A<9 C?BM489= >D<6B?<A9=AOI FD4C9J<= G8B5AB 
CB?P;B64FPES 4?7BD<F@B@: 
1.%89?4FP K9DF9:, <ECB?P;GS 84AAO9 GE?B6<S ;484K<, ;4LFD<IB64FP 

CB?GK<6LGRES H<7GDG < B5B;A4K<FP 99 5G>64@< ?4F<AE>B7B 4?H46<F4. 
2. �OSEA<FP, S6?S9FES ?< H<7GD4 >D<6B?<A9=AB= FD4C9J<9= (A48B CDB69D<FP, 

CB8IB8<F ?< BA4 6A9LA<@ 6<8B@ CB8 BCD989?9A<9). 
3.%BEF46<FP BCD989?9AAO= <AF97D4?. 
4.�OK<E?<FP <AF97D4?. 
5.#B8C<E4FP 98<A<JO <;@9D9A<S – >648D4FAO9 98<A<JO (>6.98. <?< 982), F.>. A4 

>BBD8<A4FAB= C?BE>BEF< @O <ECB?P;G9@ A< @9FDO, A< E4AF<@9FDO, 4 98<A<KAO9 
BFD9;><. 
6.�4C<E4FP BF69F. 
 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1.+FB F4>B9 >D<6B?<A9=A4S FD4C9J<S? 
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2. �4> 6OK<E?SFP C?BM48P >D<6B?<A9=AB= FD4C9J<< E CB@BMPR <AF97D4?4? 
3.�4> G;A4FP, S6?S9FES ?< H<7GD4 >D<6B?<A9=AB= FD4C9J<9=? 
   

�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
 
 
�4D<4AF 

 
 

1 

  
 

2 
 

1                      
 

                       

2                      
 

                       

3                      
 

                

4                        
 

                     

5                     
 

                      
6                           

 
                         

7                         
 

                                    
8                       

    
                                     

9                       
 
  

                                 

10                             
                                   

11                     
 

                                    

12                           
 

                                     

13                        
    

                                   

14                       
     

                          

15                         
 

                          
16                        

 
                              

17                        
            

                               

18                        
 

                                 

19                      
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20                          
 

                                         
21                       

           
                                    

22                           
 

                                    

23                        
          

                      
                            

24                        
          

                       

25                              
               -2         

26                         
 

                 

27                                                                 

28                                
                                 

29                                           
               

30                           
 

                     
                        

31                           
 
    

                                               

32                         
 

                         
 

�D<F9D<<: �4 B8AG ;484KG: 
1.#D46<?PAB 6OCB?A9AAO= K9DF9: – 1,554?? 
-�9DAB <;B5D4:9A4 >BBD8<A4FA4S C?BE>BEFP – 0,5 54??4, 
-�9DAB CBEFDB9AO 7D4H<>< – 1 54??; 
2."5BEAB64A 6O5BD HBD@G?O – 0,5 54??4; 
3.�9DAB ;4C<E4A4 HBD@G?4 – 154??; 
4. �9DAB CDB6989AO 6OK<E?9A<S – 1 54??; 
5. �9DAB ;4C<E4A BF69F – 1 54??. 

�FB7B: 105 – «5» 
            8-95 – «4» 
            6-75 – «3» 
 
 

#D4>F<K9E>4S D45BF4 7 22 
&9@4: $9L9A<9 ;484K A4 A4IB:89A<9 C?BM48< CB?AB= CB69DIABEF< < B5N9@4 
CD<;@O < C<D4@<8O 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
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2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
#D<;@4 – @AB7B7D4AA<>, EBEFBSM<= <; 86GI D46AOI @AB7BG7B?PA<>B6, ?9:4M<I 

6 C4D4??9?PAOI C?BE>BEFSI, < C4D4??9?PAOI BFD9;>B6, EB98<ASRM<I 
EBBF69FEF69AAO9 69DL<AO QF<I @AB7BG7B?PA<>B6. 
 AB7BG7B?PA<>< A4;O64RFES BEAB64A<S@< CD<;@O, C4D4??9?PAO9 BFD9;>< – 

5B>B6O@< D95D4@<. 
!4;64A<9 CD<;@O CDB<EIB8<F BF A4;64A<S @AB7BG7B?PA<>4, ?9:4M97B 6 

BEAB64A<< CD<;@O: FD9G7B?PA4S, K9FOD9IG7B?PA4S < F.8. 
#D<;@4 A4;O649FES CDS@4S, 9E?< 99 5B>B6O9 D95D4 C9DC9A8<>G?SDAO BEAB64A<R, 

6 CDBF<6AB@ E?GK49 CD<;@4 A4;O649FES A4>?BAA4S. 
#?BM48P CB?AB= CB69DIABEF< CD<;@O EBEFB<F <; C?BM48< 5B>B6B= CB69DIABEF< 

< 86GI C?BM489= BEAB64A<=. 
SCB?A. = S5B>. + 2SBEA. 
S5B> = $BEA · h, 9E?< CD<;@4 CDS@4S (FB h = H) 
(BD@G?4 8?S A4IB:89A<S B5N9@4 CD<;@O: 
V = SBEA. · H 
�484K4: A4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ CD46<?PAB= 

K9FOD9IG7B?PAB= CD<;@O, EFBDBA4 BEAB64A<S >BFBDB= D46A4 5@, 6OEBF47@. 
 
$9L9A<9: ABCDAA1B1C1D1 -  CD46<?PA4S K9FOD9IG7B?PA4S CD<;@4 – QFB CDS@4S 

CD<;@4, 6 BEAB64A<< >BFBDB= ?9:<F >648D4F. 
SCB?A. = S5B>. + 2SBEA. 
SBEA. = S>6.= AB2 = 52 = 25@2 
S5B> = $BEA · h, h = H = 7@ 
$BEA = $>6 = 4AB = 4· 5 = 20@ 
%?98B64F9?PAB: S5B> = 20 · 7 = 140@2 
%?98B64F9?PAB: SCB?A. = 140 + 2 · 25 = 190@2 
V = SBEA. • H 
%?98B64F9?PAB: V = 25 · 7 = 175@3 
 
#<D4@<84 – QFB @AB7B7D4AA<>, EBEFBSM<= <; C?BE>B7B @AB7BG7B?PA<>4, FBK><, 

?9:4M9= 6A9 C?BE>BEF< QFB7B @AB7BG7B?PA<>4 < BFD9;>B6, EB98<ASRM<I QFG FBK>G 
E 69DL<A4@< @AB7BG7B?PA<>4. 
1FBF @AB7BG7B?PA<> A4;O649FES BEAB64A<9@ C<D4@<8O, BFD9;>< – 5B>B6O@< 

D95D4@<. 
�B>B6O9 7D4A< C<D4@<8O – FD9G7B?PA<><. #<D4@<84 A4;O649FES CDS@B=, 9E?< 99 

6OEBF4 C4849F 6 J9AFD BEAB64A<S. 
#<D4@<84 A4;O649FES CD46<?PAB=, 9E?< BA4 CDS@4S < 6 BEAB64A<< ?9:<F 

CD46<?PAO= @AB7BG7B?PA<>. 
#?BM48P CB?AB= CB69DIABEF< C<D4@<8O EBEFB<F <; C?BM48< 5B>B6B= 

CB69DIABEF< < C?BM48< BEAB64A<S. 
SCB?A. = S5B>. + SBEA. 
S5B> =   $BEA · h, 789 h – 6OEBF4 5B>B6B= 7D4A< – 4CBH9@4. 



106 
 

(BD@G?4 8?S A4IB:89A<S B5N9@4 CD<;@O: 
V = 

  SBEA. · H 

 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1. +FB <;GK49F EF9D9B@9FD<S? 
2. �4>4S H<7GD4 A4;O649FES 86G7D4AAO@ G7?B@? 
3. �4>4S H<7GD4 A4;O649FES FD9I7D4AAO@ G7?B@? 
4. �4>4S H<7GD4 A4;O649FES @AB7B7D4AAO@ G7?B@? 
5. +FB F4>B9 @AB7B7D4AA<>? 
6. !4;B6<F9 Q?9@9AFO @AB7B7D4AA<>4. 
7. �4><9 @AB7B7D4AA<>< A4;O64RFES CD46<?PAO@<? 
8. �4=F9 BCD989?9A<9 CD<;@O. 
9. #9D9K<E?<F9 6<8O CD<;@. 
10.�4=F9 BCD989?9A<9 C4D4??9?9C<C984. 
11.  �4><9 6<8O C4D4??9?9C<C98B6 5O64RF? 
12. #D<698<F9 CD<@9DO <ECB?P;B64A<S D4;?<KAOI 6<8B6 CD<;@ 6 CD4>F<K9E>B= 

89SF9?PABEF<. 
13. !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< 5B>B6B= CB69DIABEF< CD<;@O. 
14. !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< CB?AB= CB69DIABEF< CD<;@O. 
15.  !4;B6<F9 HBD@G?G 6OK<E?9A<S B5N9@4 CD<;@O. 
16. �4=F9 BCD989?9A<9 C<D4@<8O. 
17. �4><9 6<8O C<D4@<8 6O ;A49F9. 
18.  !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< 5B>B6B= CB69DIABEF< C<D4@<8O. 
19.  !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< CB?AB= CB69DIABEF< C<D4@<8O. 
20.  !4;B6<F9 HBD@G?G 6OK<E?9A<S B5N9@4 C<D4@<8O. 

 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

№ 64D<4AF4 $9L<FP ;484KG: 
1 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 30E@, 4 

8<47BA4?P 5B>B6B= 7D4A< 34E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 48@, 4 
4CBH9@4 52@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

2 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 16E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 20E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 15@, 4 
4CBH9@4 17@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

3 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 24@, 4 
8<47BA4?P 5B>B6B= 7D4A< 26@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 4CBH9@4 D46A4 20E@, 4 
6OEBF4 E4@B= C<D4@<8O 16E@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ C<D4@<8O. 

4 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 8 E@, 4 
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8<47BA4?P 5B>B6B= 7D4A< 10 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 12 @, 4 
4CBH9@4 15 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

5 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 12 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 20 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 15 @, 4 
4CBH9@4 25 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

6 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 18 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 30 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 21 @, 4 
4CBH9@4 35 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

7 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 32 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 40 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 36 @, 4 
4CBH9@4 45 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

8 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 40 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 50 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 44 @, 4 
4CBH9@4 55 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

9 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 48 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 60 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 39 @, 4 
4CBH9@4 65 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

10 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 56 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 70 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 45 @, 4 
4CBH9@4 75 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

11 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 20 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 25 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 18 @, 4 
4CBH9@4 30 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 
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12 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 28 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 35 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 24 @, 4 
4CBH9@4 40 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

13 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 27 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 45 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 30 @, 4 
4CBH9@4 50 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

14 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 33 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 55 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 36 @, 4 
4CBH9@4 60 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

15 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 52 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 65 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 42 @, 4 
4CBH9@4 70 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

16 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 60 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 75 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 48 @, 4 
4CBH9@4 80 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

17 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 64 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 80 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 48 @, 4 
4CBH9@4 60 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

18 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 45 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 75 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 56 @, 4 
4CBH9@4 70 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

19 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 18 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 30 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 20 @, 4 
4CBH9@4 25 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 
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20 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 24 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 40 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 28 @, 4 
4CBH9@4 35 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

21 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 30 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 50 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 27 @, 4 
4CBH9@4 45 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

22 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 36 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 60 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 33 @, 4 
4CBH9@4 55 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

23 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 42 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 70 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 52 @, 4 
4CBH9@4 65 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

24 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 48 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 80 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 60 @, 4 
4CBH9@4 75 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

25 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 48 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 60 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 65 @, 4 
4CBH9@4 80 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

26 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 30E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 34E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 4CBH9@4 D46A4 20E@, 4 
6OEBF4 E4@B= C<D4@<8O 16E@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ C<D4@<8O. 

27 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 24@, 4 
8<47BA4?P 5B>B6B= 7D4A< 26@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 12 @, 4 
4CBH9@4 15 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 
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28 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 8 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 10 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 48@, 4 
4CBH9@4 52@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

29 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 12 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 20 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 21 @, 4 
4CBH9@4 35 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O.  

30 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 32 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 40 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 15@, 4 
4CBH9@4 17@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

31 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 60 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 75 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 48 @, 4 
4CBH9@4 60 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

32 1 � CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 64 E@, 4 
8<47BA4?P 5B>B6B= 7D4A< 80 E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ CD<;@O. 
2 � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 D46A4 56 @, 4 
4CBH9@4 70 @. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 

 
�D<F9D<<: ;4 B8AG ;484KG: 
1.�9DAB 6OCB?A9A K9DF9: – 1 54??; 
2.�9DAB ;4C<E4AB >D4F>B9 GE?B6<9 ;484K< – 1 54??; 
3.#D98EF46?9AO 6E9 A9B5IB8<@O9 HBD@G?O – 1 54??; 
4.�4:8O= QF4C D9L9A<S ?B7<K9E>< B5BEAB64A – 1 54??; 
5.�9DAB 6OCB?A9AO 6OK<E?9A<S – 1 54??; 
6. �9DAB ;4C<E4A BF69F – 1 54??. 
�FB7B: 
11-125 –«5» 
9-105 – «4» 
6-85 – «3» 
 
 

#D4>F<K9E>4S D45BF4 7 23 
&9@4: $9L9A<9 ;484K A4 A4IB:89A<9 C?BM48< CB?AB= CB69DIABEF< < B5N9@4 
J<?<A8D4 < >BAGE4 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
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1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
*<?<A8D – QFB F9?B, CB?GK9AAB9 CD< 6D4M9A<< CDS@BG7B?PA<>4 6B>DG7 B8AB= <; 
97B EFBDBA. 1F4 EFBDBA4 A4;O649FES BEPR 6D4M9A<S, 4 EFBDBA4 9= CDBF<6BCB?B:A4S 
– B5D4;GRM9=, F.>. CD< 6D4M9A<< BA4 B5D4;G9F CB69DIABEFP J<?<A8D4. ' CDS@B7B 
J<?<A8D4 6OEBF4 < B5D4;GRM4S EB6C484RF. 
"EAB64A<9 J<?<A8D4 – >DG7. 
"E96B9 E9K9A<9 J<?<A8D4 – CDS@BG7B?PA<>. 
#?BM48P CB?AB= CB69DIABEF< J<?<A8D4 EBEFB<F <; C?BM48< 5B>B6B= 

CB69DIABEF< < 86GI C?BM489= BEAB64A<=. 
SCB?A. = S5B>. + 2SBEA. 
SBEA. = Ã R2 – C?BM48P >DG74. 
S5B> = l· 4, 789 4 – B5D4;GRM4S 
l  = 2ÃR 
(BD@G?4 8?S A4IB:89A<S B5N9@4 CD<;@O: 
V = SBEA. · H, 789 ! = 4 
�484K4: A4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4, D48<GE 

BEAB64A<S >BFBDB7B 9E@, 4 8<47BA4?P BE96B7B E9K9A<S 30E@. 
$9L9A<9: 
SCB?A. = S5B>. + 2SBEA. 
SBEA. = Ã R2 
R = 9E@, CB GE?B6<R, E?98B64F9?PAB, SBEA. = 81ÃE@2 
S5B> = l· 4, 789 4 – B5D4;GRM4S 
l  = 2ÃR, E?98B64F9?PAB, l = 18ÃE@. 
#GEFP BE96B9 E9K9A<9 J<?<A8D4 9EFP CDS@BG7B?PA<> ABCD E 8<47BA4?PR 

BDFB784 B5D4;GRM4S 4 = AB. +FB5O A4=F< AB D4EE@BFD<@ FD9G7B?PA<> ABD. "A 
CDS@BG7B?PAO=, F.>. S6?S9FES CB?B6<AB= CDS@BG7B?PA<>4. AB = D>D = 2R = 2 · 9 = 
18E@ 
&B784 CB F9BD9@9 #<H47BD4, BD2 = AB2 + AD2, E?98B64F9?PAB, AB = :         =  :         = :        = :    = 24E@.- 4 
%?98B64F9?PAB, S5B> = 18Ã · 24 = 432ÃE@2 
%?98B64F9?PAB, SCB?A. = 432Ã + 2 · 81Ã = 432Ã +192Ã = 624ÃE@2 
V = SBEA. · H, ! = 4 
V = 81Ã · 24 = 1944ÃE@3 
�BAGE – QFB F9?B, CB?GK9AAB9 CD< 6D4M9A<< CDS@BG7B?PAB7B FD9G7B?PA<>4 

6B>DG7 B8AB7B <; >4F9FB6. 1FBF >4F9F A4;O649FES BEPR 6D4M9A<S, 4 7<CBF9AG;4 – 
B5D4;GRM9=, F.>. B5D4;G9F CD< 6D4M9A<< CB69DIABEFP >BAGE4. 
"E96O@ E9K9A<9@ >BAGE4 S6?S9FES D46AB598D9AAO= FD9G7B?PA<>. 
� BEAB64A<< >BAGE4 ?9:<F >DG7. 
#?BM48P CB?AB= CB69DIABEF< C<D4@<8O EBEFB<F <; C?BM48< 5B>B6B= 

CB69DIABEF< < C?BM48< BEAB64A<S. 
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SCB?A. = S5B>. + SBEA. 
S5B> =   lBEA · 4, 789 4 – B5D4;GRM4S 
(BD@G?4 8?S A4IB:89A<S B5N9@4 CD<;@O: 
V = 

  SBEA. · H 

 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1. �4=F9 BCD989?9A<9 CDS@B7B >DG7B6B7B J<?<A8D4. 
2. #9D9K<E?<F9 Q?9@9AFO J<?<A8D4. 
3.+FB A4;O649FES 6OEBFB= J<?<A8D4. 
4. !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< 5B>B6B= CB69DIABEF< J<?<A8D4. 
5. !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< CB?AB= CB69DIABEF< J<?<A8D4. 
6. !4;B6<F9 HBD@G?G 6OK<E?9A<S B5N9@4 J<?<A8D4. 
7. �4=F9 BCD989?9A<9 >BAGE4 >4> F9?4 6D4M9A<S. 
8.  #9D9K<E?<F9 Q?9@9AFO >BAGE4. 
9. +FB A4;O649FES 6OEBFB= >BAGE4. 
10. !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< 5B>B6B= CB69DIABEF< >BAGE4. 
11.  !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< CB?AB= CB69DIABEF< >BAGE4. 
12.  !4;B6<F9 HBD@G?G 6OK<E?9A<S B5N9@4 >BAGE4. 

 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

№ 64D<4AF4 $9L<FP ;484KG: 
1 1 $48<GE BEAB64A<S J<?<A8D4 24E@, 4 8<47BA4?P BE96B7B E9K9A<S 

60E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 80 E@, 6OEBF4 65E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

2 1 $48<GE BEAB64A<S J<?<A8D4 21E@, 4 8<47BA4?P BE96B7B E9K9A<S 
70E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 65 E@, 6OEBF4 52E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

3 

 

 

 

1 $48<GE BEAB64A<S J<?<A8D4 19E@, 4 8<47BA4?P BE96B7B E9K9A<S 
60E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 55 E@, 6OEBF4 33E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

4 1 $48<GE BEAB64A<S J<?<A8D4 15E@, 4 8<47BA4?P BE96B7B E9K9A<S 
50E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 45 E@, 6OEBF4 27E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

5 1 $48<GE BEAB64A<S J<?<A8D4 12E@, 4 8<47BA4?P BE96B7B E9K9A<S 
40E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 35 E@, 6OEBF4 28E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

6 1 $48<GE BEAB64A<S J<?<A8D4 9E@, 4 8<47BA4?P BE96B7B E9K9A<S 
30E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 25 E@, 6OEBF4 20E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

7 1 $48<GE BEAB64A<S J<?<A8D4 35E@, 4 8<47BA4?P BE96B7B E9K9A<S 
80E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
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2 "5D4;GRM4S >BAGE4 60E@, 6OEBF4 48E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

8 1 $48<GE BEAB64A<S J<?<A8D4 30E@, 4 8<47BA4?P BE96B7B E9K9A<S 
75E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 80E@, 6OEBF4 48E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

9 1 $48<GE BEAB64A<S J<?<A8D4 26E@, 4 8<47BA4?P BE96B7B E9K9A<S 
65E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 70 E@, 6OEBF4 42E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

10 1 $48<GE BEAB64A<S J<?<A8D4 14E@, 4 8<47BA4?P BE96B7B E9K9A<S 
35E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 40E@, 6OEBF4 24E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

11 

 

 

 

1 $48<GE BEAB64A<S J<?<A8D4 10E@, 4 8<47BA4?P BE96B7B E9K9A<S 
25E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 30 E@, 6OEBF4 18E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

12 

 

 

 

1 $48<GE BEAB64A<S J<?<A8D4 28E@, 4 8<47BA4?P BE96B7B E9K9A<S 
70E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 75 E@, 6OEBF4 45E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

13 1 $48<GE BEAB64A<S J<?<A8D4 24E@, 4 8<47BA4?P BE96B7B E9K9A<S 
60E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 65 E@, 6OEBF4 39E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

14 1 $48<GE BEAB64A<S J<?<A8D4 20E@, 4 8<47BA4?P BE96B7B E9K9A<S 
50E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 55 E@, 6OEBF4 44E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

15 1 $48<GE BEAB64A<S J<?<A8D4 16E@, 4 8<47BA4?P BE96B7B E9K9A<S 
40E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 45 E@, 6OEBF4 36E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

16 1 $48<GE BEAB64A<S J<?<A8D4 9E@, 4 8<47BA4?P BE96B7B E9K9A<S 
30E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 35 E@, 6OEBF4 21E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

17 1 $48<GE BEAB64A<S J<?<A8D4 6E@, 4 8<47BA4?P BE96B7B E9K9A<S 
20E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 25 E@, 6OEBF4 15E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

18 1 $48<GE BEAB64A<S J<?<A8D4 4E@, 4 8<47BA4?P BE96B7B E9K9A<S 
10E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 15 E@, 6OEBF4 12E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

19 1 $48<GE BEAB64A<S J<?<A8D4 12E@, 4 8<47BA4?P BE96B7B E9K9A<S 
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26E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 20 E@, 6OEBF4 16E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

20 

 

 

1 $48<GE BEAB64A<S J<?<A8D4 8E@, 4 8<47BA4?P BE96B7B E9K9A<S 
20E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 17E@, 6OEBF4 15E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

21 1 $48<GE BEAB64A<S J<?<A8D4 15E@, 4 8<47BA4?P BE96B7B E9K9A<S 
34E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 13 E@, 6OEBF4 12E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

22 1 $48<GE BEAB64A<S J<?<A8D4 24E@, 4 8<47BA4?P BE96B7B E9K9A<S 
52E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 60 E@, 6OEBF4 48E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

23 1 $48<GE BEAB64A<S J<?<A8D4 30E@, 4 8<47BA4?P BE96B7B E9K9A<S 
75E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 80 E@, 6OEBF4 48E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

24 1 $48<GE BEAB64A<S J<?<A8D4 26E@, 4 8<47BA4?P BE96B7B E9K9A<S 
65E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 70E@, 6OEBF4 42E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

25 1 $48<GE BEAB64A<S J<?<A8D4 18E@, 4 8<47BA4?P BE96B7B E9K9A<S 
60E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 55E@, 6OEBF4 33E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

26 1 $48<GE BEAB64A<S J<?<A8D4 21E@, 4 8<47BA4?P BE96B7B E9K9A<S 
70E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 65 E@, 6OEBF4 52E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

27 

 

 

 

1 $48<GE BEAB64A<S J<?<A8D4 19E@, 4 8<47BA4?P BE96B7B E9K9A<S 
60E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 35 E@, 6OEBF4 28E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

28 

 

 

1 $48<GE BEAB64A<S J<?<A8D4 15E@, 4 8<47BA4?P BE96B7B E9K9A<S 
50E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 25 E@, 6OEBF4 20E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

29 

 

  

1 $48<GE BEAB64A<S J<?<A8D4 12E@, 4 8<47BA4?P BE96B7B E9K9A<S 
40E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 80 E@, 6OEBF4 65E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

30 1 $48<GE BEAB64A<S J<?<A8D4 35E@, 4 8<47BA4?P BE96B7B E9K9A<S 
80E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 45 E@, 6OEBF4 27E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 
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31 1 $48<GE BEAB64A<S J<?<A8D4 6E@, 4 8<47BA4?P BE96B7B E9K9A<S 
20E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 15 E@, 6OEBF4 12E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

32 1 $48<GE BEAB64A<S J<?<A8D4 4 E@, 4 8<47BA4?P BE96B7B E9K9A<S 
10E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ J<?<A8D4. 
2 "5D4;GRM4S >BAGE4 20 E@, 6OEBF4 16E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 

�D<F9D<<: ;4 B8AG ;484KG: 
1.�9DAB 6OCB?A9A K9DF9: – 1 54??; 
2.�9DAB ;4C<E4AB >D4F>B9 GE?B6<9 ;484K< – 1 54??; 
3.#D98EF46?9AO 6E9 A9B5IB8<@O9 HBD@G?O – 1 54??; 
4.�4:8O= QF4C D9L9A<S ?B7<K9E>< B5BEAB64A – 1 54??; 
5.�9DAB 6OCB?A9AO 6OK<E?9A<S – 1 54??; 
6. �9DAB ;4C<E4A BF69F – 1 54??. 
�FB7B: 
11-125 –«5» 
9-105 – «4» 
6-85 – «3» 
 

#D4>F<K9E>4S D45BF4 7 24 
&9@4: $9L9A<9 ;484K A4 A4IB:89A<9 C?BM48< CB?AB= CB69DIABEF< < B5N9@4 L4D4 < 
EH9DO, BFABL9A<9 CB8B5AOI H<7GD 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
,4D – QFB F9?B, CB?GK9AAB9 CD< 6D4M9A<< CB?G>DG74 6B>DG7 97B 8<4@9FD4. 

�<4@9FD 5G89F S6?SFPES BEPR 6D4M9A<S. 
,4D – QFB F9?B, >BFBDB9 EBEFB<F <; 6E9I FBK9> CDBEFD4AEF64, A4IB8SM<IES A4 

D4EEFBSA<<, A9 5B?PL9 84AAB7B, FB 84AAB= FBK><. 
1FB FBK>4 A4;O649FES J9AFDB@ L4D4, 4 84AAB9 D4EEFBSA<9 – D48<GEB@ L4D4. 
�D4A<J4 L4D4 A4;O649FES L4DB6B= CB69DIABEFPR <?< EH9DB=. &4><@ B5D4;B@, 

FBK>4@< EH9DO S6?SRFES 6E9 FBK>< L4D4, >BFBDO9 G84?9AO BF J9AFD4 A4 
D4EEFBSA<9, D46AB9 D48<GEG. �R5B= BFD9;B>, EB98<ASRM<= J9AFD L4D4 E FBK>B= 
L4DB6B= CB69DIABEF<, F4> :9 A4;O649FES D48<GEB@. 
"FD9;B>, EB98<ASRM<= 869 FBK>< L4DB6B= CB69DIABEF< < CDBIB8SM<= K9D9; 

J9AFD L4D4,  A4;O649FES 8<4@9FDB@. 
"5N9@ L4D4 A4IB8<FES CB HBD@G?9:       V = 

   Ã R3 

#?BM48P CB69DIABEF< L4D4 D46A4:        S = 4ÃR2 

 

�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1. �4=F9 BCD989?9A<9 L4D4. 
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2. �4=F9 BCD989?9A<9 EH9DO. 
3. %HBD@G?<DG=F9 F9BD9@G B C?BE>BEF<, >4E4F9?PAB= > EH9D9. 
4. % CB@BMPR >4>B= HBD@G?O @B:AB A4=F< C?BM48P CB69DIABEF< L4D4. 
5. % CB@BMPR >4>B= HBD@G?O @B:AB A4=F< B5N9@ L4D4. 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

�4D<4AF �484K4 
1 1. �<4@9FD EH9DO 4 @9FD4. !4=8<F9 C?BM48P 99 CB69DIABEF<. 

2. �A9LA<= 8<4@9FD CB?B7B L4D4 D469A 20E@. &B?M<A4 EF9AB> 3 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

2 1.�<4@9FD EH9DO 3 @9FD4. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 16E@. &B?M<A4 EF9AB> 4 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

3 1.�<4@9FD EH9DO 5 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 20E@. &B?M<A4 EF9AB> 5 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

4 1.�<4@9FD EH9DO 6 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 18E@. &B?M<A4 EF9AB> 3 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

5 1.�<4@9FD EH9DO 2 @9FD4. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 22E@. &B?M<A4 EF9AB> 4E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

6 1.�<4@9FD EH9DO 1 @9FD. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 20E@. &B?M<A4 EF9AB> 4 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

7 1.�<4@9FD EH9DO 7 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 20E@. &B?M<A4 EF9AB> 6 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

8 1.�<4@9FD EH9DO 8 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 24E@. &B?M<A4 EF9AB> 4 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

9 1.�<4@9FD EH9DO 9 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 20E@. &B?M<A4 EF9AB> 1 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

10 1.�<4@9FD EH9DO 10 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 26E@. &B?M<A4 EF9AB> 4 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

11 1.�<4@9FD EH9DO 5 8@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 20E@. &B?M<A4 EF9AB> 8 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

12 1.�<4@9FD EH9DO 11 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 16E@. &B?M<A4 EF9AB> 2 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

13 1.�<4@9FD EH9DO 12 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 16E@. &B?M<A4 EF9AB> 5 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

14 1.�<4@9FD EH9DO 13 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 



117 
 

2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 10E@. &B?M<A4 EF9AB> 2 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

15 1.�<4@9FD EH9DO 14 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 18E@. &B?M<A4 EF9AB> 2 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

16 1.�<4@9FD EH9DO 88@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 18E@. &B?M<A4 EF9AB> 1 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

17 1.�<4@9FD EH9DO 78@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 28E@. &B?M<A4 EF9AB> 2 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

18 1.�<4@9FD EH9DO 15 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 18E@. &B?M<A4 EF9AB> 7 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

19 1.�<4@9FD EH9DO 16 @9FDB6. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 16E@. &B?M<A4 EF9AB> 3 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

20 1.�<4@9FD EH9DO 14E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 20E@. &B?M<A4 EF9AB> 2 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

21 1.�<4@9FD EH9DO 11E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 14E@. &B?M<A4 EF9AB> 2 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

22 1.�<4@9FD EH9DO 10E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 14E@. &B?M<A4 EF9AB> 3 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

23 1.�<4@9FD EH9DO 8E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 14E@. &B?M<A4 EF9AB> 1 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

24 1.�<4@9FD EH9DO 13 E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 14E@. &B?M<A4 EF9AB> 4 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

25 1.�<4@9FD EH9DO 12E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 30 E@. &B?M<A4 EF9AB> 2 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

26 1.�<4@9FD EH9DO 16E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 20E@. &B?M<A4 EF9AB> 3 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

27 1.�<4@9FD EH9DO 9E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 32E@. &B?M<A4 EF9AB> 4 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

28 1.�<4@9FD EH9DO 7@@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 30E@. &B?M<A4 EF9AB> 5 E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

29 1.�<4@9FD EH9DO 5E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 32@. &B?M<A4 EF9AB> 6 @. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 
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30 1.�<4@9FD EH9DO 3 E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 10E@. &B?M<A4 EF9AB> 1  E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

31 1.�<4@9FD EH9DO 17 8@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 14@. &B?M<A4 EF9AB> 4  @. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

32 1.�<4@9FD EH9DO 20 E@. !4=8<F9 C?BM48P 99 CB69DIABEF<. 
2.�A9LA<= 8<4@9FD CB?B7B L4D4 D469A 22E@. &B?M<A4 EF9AB> 8  E@. 
!4=8<F9 B5N9@ @4F9D<4?4, <; >BFBDB7B <;7BFB6?9A L4D. 

�D<F9D<<: ;4 B8AG ;484KG: 
1.�9DAB 6OCB?A9A K9DF9: – 1 54??; 
2.�9DAB ;4C<E4AB >D4F>B9 GE?B6<9 ;484K< – 1 54??; 
3.#D98EF46?9AO 6E9 A9B5IB8<@O9 HBD@G?O – 1 54??; 
4.�4:8O= QF4C D9L9A<S ?B7<K9E>< B5BEAB64A – 1 54??; 
5.�9DAB 6OCB?A9AO 6OK<E?9A<S – 1 54??; 
6. �9DAB ;4C<E4A BF69F – 1 54??. 
�FB7B: 
11-125 –«5» 
9-105 – «4» 
6-85 – «3» 

#D4>F<K9E>4S D45BF4 7 25 
&9@4: $9L9A<9 ;484K A4 CD<@9A9A<9 7D4HB6 < F9BD9F<>B – @AB:9EF69AAB7B 
4CC4D4F4 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1."EAB6AO9 CBASF<S 
�AB:9EF6B@ A4;O64RF EB6B>GCABEFP B5N9>FB6, B5N98<A9AAOI CB 

BCD989?9AAB@G CD<;A4>G. 
"5N9>FO, <; >BFBDOI EBEFB<F @AB:9EF6B, A4;O64RF 97B Q?9@9AF4@<. 
!4CD<@9D, @AB:9EF6B EFG89AFB6 BCD989?9AAB7B >B??98:4; @AB:9EF6B 

;D<F9?9= 84AAB7B F94FD4 < F.8. 
 AB:9EF64 B5B;A4K4RF ;47?46AO@< 5G>64@< ?4F<AE>B7B 4?H46<F4 �,�,%,&, E 

<A89>E4@< <?< 59; A<I. 1?9@9AFO @AB:9EF64 B5B;A4K4RF @4?O@< ?4F<AE><@< 
5G>64@< a,b,c,&,y,z. 

!4CD<@9D, @AB:9EF6B N A4FGD4?PAOI K<E9? 1,2,3,&  AB:9EF6B $ CDBEFOI 
K<E9? 2,3,5,7,9,& 

#D<A48?9:ABEFP Q?9@9AF4 4 > @AB:9EF6G   ;4C<EO649FES F4>: 4     (K<F49FES 
«4 CD<A48?9:<F  »). !9CD<A48?9:ABEFP Q?9@9AF4 b @AB:9EF6G   B5B;A4K49FES b   
  (K<F49FES «b A9 CD<A48?9:<F  »). 

�E?< 6 D4@>4I A9>BFBDB7B >?4EE4 ;484K D4EE@4FD<64RFES D4;?<KAO9 
@AB:9EF64, FB CB?A4S EB6B>GCABEFP 6E9I Q?9@9AFB6, <; >BFBDOI @B7GF 
HBD@<DB64FPES 6E9 @AB:9EF64 < CB8@AB:9EF64, B5D4;GRF GA<69DE4?PAB9 @AB:9EF6B 
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– «GA<69DEG@» <?< CB?AB9 CDBEFD4AEF6B. "5B;A4K49FES GA<69DE4?PAB9 @AB:9EF6B 
E<@6B?B@ U (79A9D4?PA4S EB6B>GCABEFP). 

  
2.%CBEB5O ;484A<S @AB:9EF6. 
 AB:9EF6B @B:9F 5OFP ;484AB: 
1) �9D9K<E?9A<9@ 6E9I 97B Q?9@9AFB6. 
#D< ;484A<< @AB:9EF6 C9D9K<E?9A<9@ 97B Q?9@9AFB6, B5B;A4K9A<S QF<I 

Q?9@9AFB6 B5OKAB ;4>?RK4RF 6 H<7GDAO9 E>B5>< < D4;89?SRF ;4CSFO@<. 
!4CD<@9D, @AB:9EF6B A4FGD4?PAOI K<E9? BF 1 8B 9: 
A = {1,2,3,4,5,6,7,8,9} 
2)�C<E4A<9@ I4D4>F9D<EF<K9E><I E6B=EF6, >BFBDO@< B5?484RF 6E9 Q?9@9AFO 

@AB:9EF64. 
)4D4>F9D<EF<K9E>B9 E6B=EF6B – QFB A9>BFBDB9 GE?B6<9, 6OD4:9AAB9 6 HBD@9 

?B7<K9E>B7B GF69D:89A<S <?< CDBJ98GDO, 6B;6D4M4RM9= ?B7<K9E>B9 ;A4K9A<9. 
�E?< 8?S 84AAB7B Q?9@9AF4 GE?B6<9 6OCB?A9AB, FB BA CD<A48?9:<F BCD989?S9@B@G 
@AB:9EF6G, 6 CDBF<6AB@ E?GK49 – A9 CD<A48?9:<F. 

 
3. &9BD9F<>B-@AB:9EF69AAO9 8<47D4@@O. 
�?S A47?S8AB7B CD98EF46?9A<S BC9D4J<= A48 @AB:9EF64@< CD<@9ASRF E6B97B DB84 
8<47D4@@O. #BEFDB9A<9 8<47D4@@O ;4>?RK49FES 6 <;B5D4:9A<< 5B?PLB7B 
CDS@BG7B?PA<>4, CD98EF46?SRM97B GA<69DE4?PAB9 @AB:9EF6B U, 4 6AGFD< A97B – 
>DG7B6 Э=?9D4, CD98EF46?SRM<I @AB:9EF64. 

�@9EFB >DG7B6 1=?9D4 BCD989?9AAO9 @AB:9EF64 <;B5D4:4RF ?R5O9 8DG7<9 
;4@>AGFO9 H<7GDO, < F4>GR <??REFD4J<R A4;O64RF 8<47D4@@4@< В9AA4. 

�?S D4EEG:89A<=, E6S;4AAOI E @AB:9EF64@<, 5G89@ <ECB?P;B64FP S;O> 
8<47D4@@ Э=?9D4 – В9AA4. 

"5?4EFP, CD98EF46?SRMGR FB CB8@AB:9EF6B, >BFBDB9 A4E <AF9D9EG9F, BF@9F<@ 
LFD<I4@<. !4 D<EGA>9  C9D64S 8<47D4@@4 EBBF69FEF6G9F GA<69DE4?PAB@G 
@AB:9EF6G U, 6FBD4S – 97B CGEFB@G CB8@AB:9EF6G, FD9FPS – CDB<;6B?PAB@G 
CB8@AB:9EF6G �. 

 
 
 
 
 
 
4."C9D4J<< A48 @AB:9EF64@< 
1) �5N98<A9A<9 @AB:9EF6 (�   �) – QFB @AB:9EF6B, EBEFBSM99 <; F9I 

Q?9@9AFB6, >BFBDO9 CD<A48?9:4F IBFS 5O B8AB@G <; <EIB8AOI @AB:9EF6: 
�   � = { x | x   A <?< x   B}. 
!4CD<@9D, � = { a,b,c}, B = { b,c, d,m}, FB A   B = { a,b,c,d,m}. 
 
 
 

 
 

2) �9D9E9K9A<9 @AB:9EF6 ( �   �) – QFB @AB:9EF6B F9I < FB?P>B F9I 
Q?9@9AFB6, >BFBDO9 CD<A48?9:4F < @AB:9EF6G �, < @AB:9EF6G �: 

U U U 
A 

� � 
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�   � = { x | x   � < I   � }. 
!4CD<@9D, � = { a,b,c}, B = { b,c, d,m}, FB �   � = { b,c}. 
 

 

 
3)  4;ABEFP @AB:9EF6 (�\ B) – QFB @AB:9EF6B, EBEFBSM99 <; F9I < 

FB?P>B F9I Q?9@9AFB6 @AB:9EF64 �, >BFBDO9 A9 EB89D:4FES 6B @AB:9EF69 �: 
 
�\ B = { x | x   A < x   B } 
!4CD<@9D, A = {a,b,c}, B = {b,c,d,m}, FB �\ B = {a}. 
 

 
�E?< �\ B =  , FB �   �: 

 
4) !<@@9FD<KA4S D4;ABEFP (�   �) – QFB @AB:9EF6B Q?9@9AFB6, 

CD<A48?9:4M<I @AB:9EF64@ � < � ;4 <E>?RK9A<9@ <I B5M<I Q?9@9AFB6: 
�   � = { x | ( x   A < x   B) <?< ( x   B < x   A)}. 
!4CD<@9D, A = {a,b,c}, B = {b,c,d,m}, FB �   � = { a, d,m}. 
 
 
 

� � 

A B 

� 

� 
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5) ДBCB?A9A<9@ @AB:9EF64 � 8B @AB:9EF64 U ( B5B;A4K49FES  � ) 

A4;O649FES @AB:9EF6B 6E9I Q?9@9AFB6 U, A9 CD<A48?9:4M<I @AB:9EF6G �. 
 
 

 
 

 
5.�D4HO 
�D4H<K9E><= ECBEB5 CD98EF46?9A<S <AHBD@4J<< – BK9AP G8B5AO= ECBEB5 

<??REFD4J<< D4;?<KAOI CBASF<=, BFB5D4:9A<S <EE?98G9@B7B CDBJ9EE4. 
�E9 5B?99 D4ECDBEFD4A9AAO@ EF4AB6<FES CD98EF46?9A<9 >B?<K9EF69AAOI 

CB>4;4F9?9= 6 6<89 7<EFB7D4@@, >DG7B6OI < EFB?5J96OI 8<47D4@@, CB A47?S8AO@ 
I4D4>F9D<EF<>4@ >BFBDOI (6OEBF4, L<D<A4, C?BM48P, D48<GE < 8D.) @B:AB EG8<FP B 
>B?<K9EF69AAOI EBBFABL9A<SI ED46A<649@OI B5N9>FB6, ;A4K<F9?PAB GCDBM4S <I 
4A4?<;. 

 BMAO@ < A4<5B?99 <EE?98G9@O@ >?4EEB@ B5N9>FB6, BFABESM<IES > 
7D4H<K9E><@ CD98EF46?9A<S@, S6?SRFES F4> A4;O649@O9 7D4HO. 

#B8 7D4HB@ CBA<@49FES @AB:9EF6B FBK9> < @AB:9EF6B ?<A<=, EB98<ASRM<I 
A9>BFBDO9 C4DO QF<I FBK9>. 

 AB:9EF6B FBK9> 5G89@ A4;O64FP 69DL<A4@< 7D4H4 < B5B;A4K4FP 5G>6B= V. 
 AB:9EF6B ?<A<= – 69DL<A4@< 7D4H4 < B5B;A4K4FP 5G>6B= �. 

#D<@9DB@ 7D4H4 @B:9F E?G:<FP EI9@4 86<:9A<S 7BDB8E>B7B 46FB5GE4: 
@AB:9EF6B BEF4AB6B> – 69DL<AO 7D4H4, < EB98<ASRM<I <I ?<A<= – D95D4 7D4H4. 

 
 4DLDGFB@ 6 7D4H9 G A4;O649FES K9D98GRM4SES CBE?98B64F9?PABEFP 69DL<A 

< D959D, 6 >BFBDB= >4:8O9 864 EBE98A<I D95D4 <@9RF B5MGR 69DL<AG. 
!4K4?B @4DLDGF4  - 69DL<A4 v1, <AJ<89AFA4S D95DG 91 < A9 <AJ<89AFA4S 

D95DG 92. 
�9DL<AG vn, <AJ<89AFAGR D95DG 9n < A9 <AJ<89AFAGR D95DG 9n + 1, A4;O64RF 

>BAJB@ @4DLDGF4. 

B A 

U A 
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 4DLDGF A4;O649FES ;4@>AGFO@, 9E?< v1 = vn, < BF>DOFO@ 6 CDBF<6AB@ 
E?GK49. 

 4DLDGF A4;O649FES J9CPN, 9E?< 6E9 97B D95D4 D4;?<KAO. *9CP, EB89D:4M4S 
FB?P>B D4;?<KAO9 69DL<AO < D95D4 < A9 C9D9E9>4RM4S E95S, A4;O649FES CDBEFB= 
J9CPN. 

�E?< Q?9@9AF4@< @AB:9EF64 � S6?SRFES GCBDS8BK9AAO9 C4DO, FB 7D4H 
A4;O649FES BD<9AF<DB64AAO@ (F.9. D95DB, EB98<ASRM99 869 69DL<AO <@99F 
A4CD46?9A<9). 

"D<9AF<DB64AAO= 7D4H A4;O649FES E6O;AO@, 9E?< BA E6S;4A 59; GK9F4 
BD<9AF4J<< 97B D959D, < E<?PAB E6O;AO@, 9E?< <; ?R5B= 69DL<AO v EGM9EF6G9F 
CGFP 6 ?R5GR 8DG7GR 69DL<AG u E GK9FB@ BD<9AF4J<< D959D. 

%GM9EF6G9F B8<A CDBEFB=, AB 64:AO= F<C 7D4HB6, >BFBDO= A4;O649FES 
89D96B@. �9D96PS A4IB8SF CD<?B:9A<S 6 D4;?<KAOI B5?4EFSI ;A4A<= <, >DB@9 FB7B, 
6 E<?G CD989?PAB= CDBEFBFO EFDB9A<S, S6?SRFES @B89?PAO@< B5N9>F4@< CD< 
D9L9A<< D4;?<KAOI ;484K F9BD<< 7D4HB6. 

�9D96B@ A4;O649FES E6S;AO= 7D4H, A9 EB89D:4M<= J<>?B6, 4 ;A4K<F C9F9?P < 
>D4FAOI D959D. %6S;ABEFP 7D4H4 B;A4K49F, KFB CD< G84?9A<< IBFS 5O B8AB7B D95D4, 
BA F9DS9F E6S;ABEFP. 

 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1. +FB A4;O649FES @AB:9EF6B@, Q?9@9AF4@< @AB:9EF64? 
2. �4><9 6<8O @AB:9EF6 5O64RF? 
3. %CBEB5O ;484A<S @AB:9EF6? 
4. "C9D4J<< A48 @AB:9EF64@< < <I <??REFD4J<S E CB@BMPR >DG7B6 1=?9D4? 

     5. �4FP BCD989?9A<9 CBASF<S 7D4H4. 
     6. #9D9K<E?<F9 BEAB6AO9 6<8O 7D4HB6. 

 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 

1. !4=F< � ø �, � ÷ �, � \ �, ,� �,  �,9E?< U = 
{0,1,2,3,4,5,6,7,8,a,b,c,d,n,m,k,f,x,y} 

№ 

64D<4AF4 
 AB:9EF6B �  AB:9EF6B � 

1.  {1,2,3,5,6,} {1,2,3,4,a} 
2.  {4,b,E,I} {4,b,c, d,r} 
3.  {1,2,3,8} {1,2,4,5} 
4.  {a,c,d,k} {a,b,c,d,n} 
5.  {5,6,7} {a,b,c,7} 
6.  {6,7,8,2} {2,4,5,6,7,} 
7.  {a,c,b,d} {a,d,n} 
8.  {1,2,5,7} {1,3,2,5} 
9.  {f,d,2 ,4,1,3} {f,d,1,2,3} 
10.  {1,2,3,5} {1,3,a,c} 
11.  {1,2,3,4,5} {1,4,5,8,7} 
12.  { a, b,E,y,I} {1,3,4, a, b} 
13.  {1,2,4,7} {1,2,3,6} 
14.  {a,b,c,4} {a,b,c,d} 
15.  {5,6,b,a,7} {5,6,a,b,c,} 
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16.  {6,7,4,3} {6,8,1,5} 
17.  {1,2,3,a,d} {a,c,1,3,4} 
18.  {3,2,1,0} {1,3,5,6} 
19.  {f,b,1,2,3} {f,d,1,2,3} 
20.  {1,2,3,5,x} {1,3,4,x,y} 
21.  {a,b,c,n,m} {a,b,5,6,8} 
22.  {5,6,b,a,7} {5,a,b,c,7} 
23.  {1,3,6,7,4} {6,8,7,1,4} 
24.  {a,c,d,x,1} {a,c,x,2,3} 
25.  {a,b,c,d,4} {a,b,4,5,7} 
26.  {5,6,b,a,8} {5,a,b,c,7} 
27.  {a,b,c,d,n} {a,c,d,k} 
28.  {a,b,c,7} {5,6,7} 
29.  {2,4,5,6,7,} {6,7,8,2} 
30.  {a,d,n} {a,c,b,d} 
31.  {1,3,2,5} {1,2,5,7} 
32.  {f,d,1,2,3} {f,d,2 ,4,1,3} 

2. �;69EFAB, KFB <; n GK9A<>B6 ECBDFB@ G6?9>4RFES a GK9A<>B6, 
CDB7D4@@<DB64A<9@ b, @4F9@4F<>B= c, ECBDFB@ < CDB7D4@@<DB64A<9@ d, ECBDFB@ < 
@4F9@4F<>B= e, CDB7D4@@<DB64A<9@ < @4F9@4F<>B= f , ECBDFB@, @4F9@4F<>B= < 
CDB7D4@@<DB64A<9@ g GK9A<>B6. %>B?P>B GK9A<>B6 G6?9>49FES FB?P>B 
CDB7D4@@<DB64A<9@? %>B?P>B GK9A<>B6 G6?9>49FES FB?P>B @4F9@4F<>B=? %>B?P>B 
GK9A<>B6 A<K9@ A9 G6?9>49FES? 
 

�4D<4AF n a b c d e f g 

1.  100 30 28 42 8 5 10 3 
2.  80 23 29 28 10 5 8 2 
3.  70 32 21 23 8 12 4 3 
4.  70 30 30 30 7 13 11 4 
5.  100 28 35 28 3 6 9 2 
6.  80 28 29 30 17 13 12 10 
7.  90 30 30 35 6 6 9 2 
8.  100 43 25 30 10 8 5 3 
9.  100 35 30 40 12 10 8 5 
10.  80 25 25 25 10 5 3 2 
11.  90 33 42 30 13 10 6 3 
12.  100 30 28 42 8 5 10 3 
13.  80 23 29 28 10 5 8 2 
14.  70 32 21 23 8 12 4 3 
15.  70 30 30 30 7 13 11 4 
16.  100 28 35 28 3 6 9 2 
17.  80 28 29 30 17 13 12 10 
18.  90 30 30 35 6 6 9 2 
19.  100 43 25 30 10 8 5 3 
20.  100 35 30 40 12 10 8 5 
21.  80 25 25 25 10 5 3 2 
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22.  90 33 42 30 13 10 6 3 
23.  70 28 21 23 8 12 4 3 
24.  100 28 30 30 7 13 11 4 
25.  80 30 35 28 3 6 9 2 
26.  100 28 29 25 8 7 7 4 
27.  70 26 32 25 7 6 6 3 
28.  80 25 30 30 8 5 6 3 
29.  90 30 32 28 9 5 7 4 
30.  100 32 29 30 8 8 5 2 
31.  100 28 28 35 7 7 5 3 
32.  80 30 30 24 8 7 6 3 

 
3. "CD989?<FP E@OE? BC9D4J<= A48 @AB:9EF64@<: 
�4D<4AF УE?B6<9 "C9D4J<< 

1. #GEFP U – @AB:9EF6B 6E9I 
89=EF6<F9?PAOI K<E9?; Q – @AB:9EF6B 
D4J<BA4?PAOI K<E9?;    I – @AB:9EF6B 
<DD4J<BA4?PAOI K<E9?; Z – @AB:9EF6B 
J9?OI K<E9?; N – @AB:9EF6B A4FGD4?PAOI 
K<E9?. 

I   Q 
Z   N 
Q \ Z 
N \ I 

2 #GEFP U – 6E9 EFG89AFO 7D.�%�; A – 6E9 
RABL<; � – 6E9 896GL><; % – 6E9 
BF?<KA<><; � – 6E9 A9GEC964RM<9. 

�   � 
%   � 
� \ �  � 

3. #GEFP U – @AB:9EF6B 6E9I :<F9?9= 7. 
�D>GFE>4; � – 6E9 D45BF4RM<9 7D4:84A9; 
� – 6E9 GK4M<9ES; % – 6E9 89F< 8B 14 ?9F; 
� – 6E9 C9AE<BA9DO. 

�   �  � 
% \ � 
� - � 

4. #GEFP U – @AB:9EF6B CF<J; � – 6E9 
?9F4RM<9; � – 6E9 6B8BC?464RM<9; % – 
6E9 8B@4LA<9; � – 6E9 I<MA<>< 

� \ � 
%   � 
�   % 
�   � 
 

5. #GEFP U – 6E9 9?< < 59D9;O 6 C4D>9; � – 
6E9 9?<; � – 6E9 59D9;O; % – 6E9 89D96PS, 
CBE4:9AAO9 ;4 5 CBE?98A<I ?9F; � – 6E9 
89D96PS, >BFBDO9 A9B5IB8<@B EC<?<FP. 

�   � 
�   % 
� \ �  � 

6. #GEFP U – @AB:9EF6B 6E9I 7GE9= G 
H9D@9D4 �4E<; � – 6E9 7GE4><; � – 6E9 
7GEOA<; % – 6E9 59?O9 7GE<; � – 6E9 E9DO9 
7GE<. 

%   � 
�   % 
� \ � 
% \ � 

7. #GEFP U – @AB:9EF6B 6E9I 
89=EF6<F9?PAOI K<E9?; Q – @AB:9EF6B 
D4J<BA4?PAOI K<E9?;    I – @AB:9EF6B 
<DD4J<BA4?PAOI K<E9?; Z – @AB:9EF6B 
J9?OI K<E9?; N – @AB:9EF6B A4FGD4?PAOI 
K<E9?. 

 � 
Z   N 
Q   Z 
N   I 
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8. #GEFP U – 6E9 EFG89AFO 7D.�%�; A – 6E9 
RABL<; � – 6E9 896GL><; % – 6E9 
BF?<KA<><; � – 6E9 A9GEC964RM<9. 

�   � 
%   � 
�   �  � 

9. #GEFP U – @AB:9EF6B 6E9I :<F9?9= 7. 
�D>GFE>4; � – 6E9 D45BF4RM<9 7D4:84A9; 
� – 6E9 GK4M<9ES; % – 6E9 89F< 8B 14 ?9F; 
� – 6E9 C9AE<BA9DO. 

�   �    ������� 
� \ � 
� \ % 

10. #GEFP U – @AB:9EF6B CF<J; � – 6E9 
?9F4RM<9; � – 6E9 6B8BC?464RM<9; % – 
6E9 8B@4LA<9; � – 6E9 I<MA<>< 

�   � 
% \ � 
�   % 
�   � 
 

11. #GEFP U – 6E9 9?< < 59D9;O 6 C4D>9; � – 
6E9 9?<; � – 6E9 59D9;O; % – 6E9 89D96PS, 
CBE4:9AAO9 ;4 5 CBE?98A<I ?9F; � – 6E9 
89D96PS, >BFBDO9 A9B5IB8<@B EC<?<FP. 

�   � 
�   % 
% \ � 
%   � 

12. #GEFP U – 6E9 >4DFO 6 >B?B89; � – 6E9 
K9DAO9 @4EF<; � – 6E9 >BDB?<; % – 6E9 
K9D6<; � – 6E9 >D4EAO9 @4EF<. 

�   % 
�   � 
% \ � 
� \ % 

13. #GEFP U – @AB:9EF6B 6E9I 7GE9= G 
H9D@9D4 �4E<; � – 6E9 7GE4><; � – 6E9 
7GEOA<; % – 6E9 59?O9 7GE<; � – 6E9 E9DO9 
7GE<. 

%   � 
�   % 
�   � 
%   � 

14. #GEFP U – @AB:9EF6B S5?BAP < E?<6 6 
E48G; � – 6E9 S5?BA<; � – 6E9 E?<6O; % – 
6E9 89D96PS, >BFBDO9 C?B8BABESF; � – 6E9 
89D96PS, >BFBDO9 A9B5IB8<@B EC<?<FP. 

�   � 
�   % 
� \ �  � 

15. #GEFP U – 6E9 EFG89AFO %�&<%; A – 6E9 
RABL<; � – 6E9 896GL><; % – 6E9 
BF?<KA<><; � – 6E9 EFG89AFO 7D. �%�. 

�   � 
%   � 
�   �  � 

16. #GEFP U – 6E9 >4DFO 6 >B?B89; � – 6E9 
K9DAO9 @4EF<; � – 6E9 C<><; % – 6E9 FG;O; 
� – 6E9 >D4EAO9 @4EF<. 

�   % 
�   � 
% \ � 
� \ % 

17. #GEFP U – @AB:9EF6B 6E9I 
89=EF6<F9?PAOI K<E9?; Q – @AB:9EF6B 
D4J<BA4?PAOI K<E9?;    I – @AB:9EF6B 
<DD4J<BA4?PAOI K<E9?; Z – @AB:9EF6B 
J9?OI K<E9?; N – @AB:9EF6B A4FGD4?PAOI 
K<E9?. 

  ̅
Z   N 
Q   Z 
N   I 

18. #GEFP U – 6E9 EFG89AFO 7D.�%�; A – 
A9GEC964RM<9; � – 6E9 896GL><; % – 6E9 
BF?<KA<><; � – 6E9 RABL<. 

�   � 
%   � 
�   �  � 
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19. #GEFP U – @AB:9EF6B 6E9I :<F9?9= 7. 
�D>GFE>4; � – 6E9 D45BF4RM<9 7D4:84A9; 
� – 6E9 59;D45BFAO9; % – GK4M<9ES; � – 
6E9 C9AE<BA9DO. 

�   �    ������� 
� \ � 
� \ % 

20. #GEFP U – 6E9 EFG89AFO %�&<%; A – 6E9 
RABL<; � – 6E9 896GL><; % – 6E9, >FB 
;4A<@49FES 6B?9=5B?B@; � – 6E9 EFG89AFO 
7D. �%�. 

�   � 
%   � 
�   �  � 

21. #GEFP U – 6E9 >4DFO 6 >B?B89; � – 6E9 
>BDB?<; � – 6E9 C<><; % – 6E9 K9DAO9 
@4EF<; � – 6E9 >D4EAO9 @4EF<. 

�   % 
�   � 
% \ � 
� \ % 

22. #GEFP U – 6E9 >?9AO < 59D9;O 6 C4D>9; � 
– 6E9 >?9AO; � – 6E9 59D9;O; % – 6E9 
89D96PS, CBE4:9AAO9 ;4 5 CBE?98A<I ?9F; 
� – 6E9 89D96PS, E?B@4AAO9 6 5GDR. 

�   � 
�   % 
% \ � 
%   � 

23. #GEFP U – @AB:9EF6B 6E9I B69J G H9D@9D4 
�4E<; � – 6E9 54D4AO; � – 6E9 S7ASF4; % – 
6E9 59?O9 B6JO; � – 6E9 K9DAO9 B6JO. 

%   � 
�   % 
�   � 
%   � 

24. #GEFP U – 6E9 >4DFO 6 >B?B89; � – 6E9 
K9DAO9 @4EF<; � – 6E9 >BDB?<; % – 6E9 
84@O; � – 6E9 >D4EAO9 @4EF<. 

�   � 
�   % 
� \ � 
� \ % 

25. #GEFP U – 6E9 EFG89AFO %�&<%; A – 6E9 
RABL<; � – 6E9 896GL><; % – 6E9, >FB 
;4A<@49FES 6B?9=5B?B@; � – 6E9 
C9D6B>GDEA<><. 

�   � 
%   � 
�   �  � 

26. #GEFP U – @AB:9EF6B S5?BAP < E?<6 6 
E48G; � – 6E9 S5?BA<; � – 6E9 E?<6O; % – 
6E9 89D96PS, >BFBDO9 C?B8BABESF; � – 6E9 
89D96PS, >BFBDO9 A9B5IB8<@B EC<?<FP. 

�   % 
�   � 
� \ �  � 

27. #GEFP U – 6E9 >4DFO 6 >B?B89; � – 6E9 
K9DAO9 @4EF<; � – 6E9 >BDB?<; % – 6E9 
K9D6<; � – 6E9 >D4EAO9 @4EF<. 

�   % 
�   � 
%   � 
�   % 

28. #GEFP U – @AB:9EF6B 6E9I 7GE9= G 
H9D@9D4 �4E<; � – 6E9 7GE4><; � – 6E9 
7GEOA<; % – 6E9 59?O9 7GE<; � – 6E9 E9DO9 
7GE<. 

%   � 
�   % 
�   % 
%   � 

29. #GEFP U – @AB:9EF6B S5?BAP < E?<6 6 
E48G; � – 6E9 S5?BA<; � – 6E9 E?<6O; % – 
6E9 89D96PS, >BFBDO9 C?B8BABESF; � – 6E9 
89D96PS, >BFBDO9 A9B5IB8<@B EC<?<FP. 

�   % 
�   � 
� \ �  � 

30. #GEFP U – 6E9 EFG89AFO %�&<%; A – 6E9 
RABL<; � – 6E9 896GL><; % – 6E9 
BF?<KA<><; � – 6E9 EFG89AFO 7D. �%�. 

�   % 
%   � 
�   � 
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 � 
31. #GEFP U – 6E9 >4DFO 6 >B?B89; � – 6E9 

K9DAO9 @4EF<; � – 6E9 C<><; % – 6E9 FG;O; 
� – 6E9 >D4EAO9 @4EF<. 

�   % 
�   � 
% \ � 
�   % 

32. #GEFP U – @AB:9EF6B 6E9I 
89=EF6<F9?PAOI K<E9?; Q – @AB:9EF6B 
D4J<BA4?PAOI K<E9?;    I – @AB:9EF6B 
<DD4J<BA4?PAOI K<E9?; Z – @AB:9EF6B 
J9?OI K<E9?; N – @AB:9EF6B A4FGD4?PAOI 
K<E9?. 

 ̅ 
N   Z 
Z   Q 
I   N 

 
4.%BEF46<FP 79A94?B7<K9E>B9 89D96B E6B9= E9@P< 
�D<F9D<<: 
71 – 5 54??B6 
72 – 3 54??47 
3 – 5 54??B6 
74 – 1 54?? 
�FB7B:13 – 5 – «5» 
           11 – 125 – «4» 
           9 – 105 – «3» 
 

#D4>F<K9E>4S D45BF4 7 26 
&9@4: $9L9A<9 >B@5<A4FBDAOI ;484K 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1.#D46<?4 >B@5<A4FBD<><. 

�B@5<A4FBD<>4 D4EE@4FD<649F ;484K<, E6S;4AAO9 E EBEF46?9A<9@ D4;?<KAOI 
EB98<A9A<= (>B@5<A4J<=). 

�?S D9L9A<S >B@5<A4FBDAOI ;484K A9B5IB8<@B ;A4FP CD46<?4 >B@5<A4FBD<>< 
(E?B:9A<S, G@AB:9A<S, CD46<?B 6>?RK9A<S – <E>?RK9A<S). 

 $4EE@BFD<@ 864 @AB:9EF64  � < �.  AB:9EF6B – QFB EB6B>GCABEFP A9>BFBDOI 
B5N9>FB6, B5N98<A9AAOI CB >4>B@G-A<5G8P CD<;A4>G.  1F< B5N9>FO A4;O64RF 
Q?9@9AF4@< @AB:9EF64. �B?<K9EF6B Q?9@9AFB6 6 @AB:9EF69 B5B;A4K4RF CDS@O@< 
E>B5>4@<. 

"5N98<A9A<9@ @AB:9EF6 � < � A4;O649FES @AB:9EF6B EBEFBSM99 <; 6E9I 
Q?9@9AFB6 @AB:9EF6 � < �. 
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#9D9E9K9A<9@ @AB:9EF6 � < �  A4;O649FES @AB:9EF6B EBEFBSM99 <; B5M<I 
Q?9@9AFB6 @AB:9EF6 � < �.  "5B;A4K49FES: � ∩ �. 

 

 
�D46<?B E?B:9A<S: 
#GEFP 6B @AB:9EF69 � <@99FES m  Q?9@9AFB6, 4 6B @AB:9EF69 � – n Q?9@9AFB6, 

F.9. | �| = m, | B|= n.  
�E?< G @AB:9EF6 � < � A9F B5M<I Q?9@9AFB6, FB 6 <I B5N98<A9A<< K<E?B 

Q?9@9AFB6 D46AB m + n, F.9.     |�   � | = | � | + | � |. 
З484K4: �64 D4;4 CB8DS8 5DBE4RF <7D4?PAGR >BEFP. � >4>B@ K<E?9 E?GK496 

IBFS 5O B8<A D4; 6OC489F J<HD4 6? 
 9L9A<9: $4;B5P9@ 6E9 E?GK4< A4 864 >?4EE4: A< D4;G A9 6OC489F J<HD4 6, IBFP 

D4; 6OC489F J<HD4 6. "5M<I Q?9@9AFB6 G QF<I >?4EEB6 A9F. �E97B 6B;@B:AOI 
64D<4AFB6, F.9. K<E?B CBE?98B64F9?PABEF9= <; 86GI J<HD CD< ;4C4E9 6 6 J<HD, D46AB 
62 , CD< ;4C4E9 6 5 J<HD, D46AB 52.  #D<@9AS9@ CD46<?B E?B:9A<S: 62 = 52 + I , 
BF>G84 I = 62 – 52 = 36 – 25 = 11. 

 "F69F: CD< 36 5DBE4A<SI J<HD4 6 6OC489F 11 D4;. 
�D46<?B G@AB:9A<S: 
�E?< EGM9EF6G9F m 64D<4AFB6 6O5BD4 C9D6B7B Q?9@9AF4 < 8?S >4:8B7B <; A<I 

<@99FES n 64D<4AFB6 6O5BD4 6FBDB7B Q?9@9AF4, FB 6E97B EGM9EF6G9F m·n D4;?<KAOI 
C4D E 6O5D4AAO@< F4><@ B5D4;B@ C9D6O@ < 6FBDO@ Q?9@9AF4@<. 

З484K4: E>B?P>B D4;?<KAOI FD9I;A4KAOI K<E9? @B:AB EBEF46<FP E CB@BMPR 
J<HD 0, 1, 2, 3? 

 9L9A<9: 6 >4K9EF69 C9D6B= J<HDO @B:AB 6O5D4FP ?R5GR <; FD9I: 1, 2 <?< 3. 
� >4K9EF69 6FBDB= < K9F69DFB= – ?R5GR <; K9FOD9I 84AAOI K<E9?. %B7?4EAB 
CD46<?G G@AB:9A<S K<E?B 6E96B;@B:AOI FD9I;A4KAOI K<E9? D46AB 3·4·4  = 48. 

�D46<?B 6>?RK9A<S – <E>?RK9A<S: 
$4EE@BFD<@ E?GK4=, >B784 @AB:9EF64 � < � <@9RF B5M<9 Q?9@9AFO. &B784 

CD< B5N98<A9A<< @AB:9EF6 � < � QF< B5M<9 Q?9@9AFO 5G8GF 864:8O CBC484FP: 
B8<A D4; E @AB:9EF6B@ �, 6FBDB= D4; E @AB:9EF6B@  �. '59D9@ 6FBDB= E?GK4=, 
CB?GK<@: 

|�   � | = | � | + |  � | - |  �  ∩ � | 
 
З484K4: 6 7DGCC9 >4:8O= EFG89AF <;GK49F >4>B=-A<5G8P <ABEFD4AAO= S;O>. 20 

EFG89AFB6 <;GK4RF 4A7?<=E><=, 12 – HD4AJG;E><=. #D< QFB@ 7 K9?B69> <;GK4RF B54 
S;O>4. %>B?P>B K9?B69> 6 7DGCC9? 
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 9L9A<9: #GEFP � – @AB:9EF6B EFG89AFB6, <;GK4RM<I 4A7?<=E><= S;O>,  � – 
@AB:9EF6B EFG89AFB6, <;GK4RM<I HD4AJG;E><= S;O>. &B784 |�| = 20, | �| = 12, | � ∩ 
� | = 7. #B?GK<@: 

|�   � | = | � | + |  � | - |  �  ∩ � | = 20 + 12 – 7 = 25 K9?B69> 6 7DGCC9. 
 
2.#9D9EF4AB6><. 
Ф4>FBD<4?B@   A4;O649FES CDB<;6989A<9  
1·2·3·4·  ··· ·n = n!  <?< n·(n – 1)·(n – 2)· ··· ·3·2·1= n! (K<F49FES «QA 

H4>FBD<4?»). 
1! = 1 
2! = 1·2 = 2 
3! = 1·2·3 = 6 
4! 1·2·3·4 = 24 < F.8. 
%K<F49FES, KFB 0 ! = 1 
 
 #9D9EF4AB6>4@< <; n Q?9@9AFB6 A4;O64RF EB98<A9A<S, >BFBDO9 EBEFBSF <; 

B8A<I < F9I :9 n Q?9@9AFB6 < BF?<K4RFES 8DG7 BF 8DG74 FB?P>B CBDS8>B@ <I 
D4ECB?B:9A<S. 

#9D9EF4AB6>< <; n Q?9@9AFB6 B5B;A4K4RFES Pn 
З484K4: E>B?P><@< ECBEB54@< @B:AB D4EEF46<FP DS8B@ A4 CB?>9 4 >A<7<? 
 9L9A<9: A4 C9D6B9 @9EFB @B:AB CBEF46<FP B8AG <; K9FOD9I >A<7, A4 6FBDGR 

– B8AG <; FD9I BEF46L<IES, A4 FD9FP9 – B8AG <; 86GI, A4 K9F69DFB9 – B8AG 
CBE?98ARR. &B784 EB7?4EAB CD46<?G G@AB:9A<S , CB?GK<@ 4·3·2·1 = 4! = 24 
ECBEB54. 

&4><@ B5D4;B@ @B:AB ;4C<E4FP HBD@G?G 8?S A4IB:89A<S K<E?4 C9D9EF4AB6B>:          
                   Pn = n! 

 
3.$4;@9M9A<S. 

$4;@9M9A<O@< m Q?9@9AFB6 CB n Q?9@9AFB6 (n f m) A4;O64RFES F4><9 
EB98<A9A<S, >4:8B9 <; >BFBDOI EB89D:<F n Q?9@9AFB6, 6;SFOI <; 84AAOI m D4;AOI 
Q?9@9AFB6, < >BFBDO9 BF?<K4RFES 8DG7 BF 8DG74 ?<5B E4@<@< Q?9@9AF4@<, ?<5B 
CBDS8>B@ <I D4ECB?B:9A<S.    =

  (   )  
З484K4: E>B?P>B D4;?<KAOI 86G;A4KAOI K<E9? @B:AB ;4C<E4FP E CB@BMPR 

J<HD 1,2,3,4? 
 9L9A<9:     = 

  (   )  = 
      = 3·4 = 12 86G;A4KAOI K<E9?. 

 
4.%BK9F4A<S. 

%BK9F4A<O@< <; m Q?9@9AFB6 CB n Q?9@9AFB6 (n f m ) A4;O64RF EB98<A9A<S, 
>4:8B9 <; >BFBDOI EB89D:<F n Q?9@9AFB6, 6;SFOI <; 84AAOI  m  D4;?<KAOI 
Q?9@9AFB6, < >BFBDO9 BF?<K4RFES 8DG7 BF 8DG74 CB >D4=A9= @9D9 B8A<@ Q?9@9AFB@.    =

  (   )    
З484K4: CB>GC4F9?P <; <@9RM<IES 6 C<FB@A<>9 10 E4:9AJ96 IBK9F 6O5D4FP 2. 

%>B?P><@< ECBEB54@< BA @B:9F QFB E89?4FP? 
 9L9A<9: 9E?< 5O 6 6O5<D49@B= C4D9 5O? 64:9A CBDS8B> 6O5BD4, FB 

>B?<K9EF6B C4D @B:AB 5O?B 5O  A4=F< E CB@BMPR D4;@9M9A<=, AB F.>. 6 84AAB@  
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E?GK49 CBDS8B> 6O5BD4 A9 <@99F ;A4K9A<S, FB >B?<K9EF6B C4D 
G@9APL<F                    ES 6 2 D4;4. &B784        = 

   (    )     = 
         = 

          = 

45. 
                                                 5.�<AB@ !PRFBA4. 

�<AB@B@ A4;O649FES 86GK?9A 6<84 4 + b.  
�?S D4;?B:9A<S 5<AB@4 EF9C9A< m 6BECB?P;G9@ES HBD@G?B=, >BFBD4S 

A4;O649FES 5<AB@B@ �PRFBA4. 
(a + b)m =         +           +           + & +        , 789     =     = 1 
(a + b)4 = 1·   · 1 + 4·  ·   + 6·  ·    + 4·  ·   + 1·1·   =    + 4a3b + 6a2b2 + 

4ab3 + b4 
 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 

1. �4><9 >BAEFDG>J<< K4M9 6E97B <ECB?P;GRFES 6 >B@5<A4FBD<>9? 
2. +FB 6 >B@5<A4FBD<>9 A4;O649FES «E?B6B@»? 
3. +FB A4;O649FES «8?<AB=» E?B64? 
4. +FB A4;O649FES  C9D9EF4AB6>B=? 
5. +FB A4;O649FES  D4;@9M9A<9@? 
6.  +FB A4;O649FES  EBK9F4A<9@? 
7. !4;B6<F9 BEAB6AO9 CD46<?4 >B@5<A4FBDAOI CB8EK9FB6. 
8. $4E>DB=F9 E@OE? CD46<?4 «E?B:9A<S». 
9.  $4E>DB=F9 E@OE? CD46<?4 «6>?RK9A<S – <E>?RK9A<S». 
10.  $4E>DB=F9 E@OE? CD46<?4 «G@AB:9A<S» 
11. +FB A4;O649FES «5<AB@B@ !PRFBA4»? 
12. �4C<L<F9 HBD@G?G 5<AB@4 !PRFBA4. 
13. +FB A4;O649FES «5<AB@<4?PAO@ >BQHH<J<9AFB@? 
14. #9D9K<E?<F9 E6B=EF64 5<AB@<4?PAOI >BQHH<J<9AFB6. 

 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
�4D<4AF �484K4 
1     1.        %>B?P><@< ECBEB54@< @B:AB D4EEF46<FP A4 CB?>9 7 >A<7, 

9E?< 2 BCD989?9AAO9 >A<7< 8B?:AO EFBSFP DS8B@. 
    2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I+1)5 

�4D<4AF �484K4 
2 1.  %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6 DS8 CSFP K9?B69> 

8?S 6OCB?A9A<S 7DGCCB6B7B CBDFD9F4? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I-G)4 

�4D<4AF �484K4 
3 1. +9F69DB EFG89AFB6 CB?GK<?< D4;AO9 BJ9A>< A4 Q>;4@9A9. 

%>B?P>B 64D<4AFB6 D4EEF46<FP BJ9A>< F4>, KFB5O A<>4><9 864 
EFG89AF4 A9 <@9?< B8<A4>B6O9 BJ9A><? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (2I-G)4 

�4D<4AF �484K4 
4 1.   �BDB8E>B= EB69F  EBEFB<F  <;  @QD4 < 6 EF4D9=L<A.  %>B?P>B   

D4;?<KAOI >B@<EE<= @B:AB EHBD@<DB64FP <;  K?9AB6  EB69F4,  9E?<    
>4:84S >B@<EE<S EBEFB<F <; 4-I K9?B69> < @QD 7BDB84 6IB8<F 6   
>4:8GR >B@<EE<R. 
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2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (4 -1)5 
�4D<4AF �484K4 
5 1. �A>9F4 EBJ<B?B7<K9E>B7B BCDBE4 EB89D:<F 6 6BCDBEB6. 

%>B?P>B 64D<4AFB6 CD< ;484A<< 6BCDBEB6 6 IB89 <AF9D6PR? 
2. +9@G D469A >BQHH<J<9AF D4;?B:9A<S 5<AB@4  (I+G)8      CD< 
E?4749@B@ I5 G3  .    

�4D<4AF �484K4 
6 1. � BH<E9 5 D45BK<I @9EF. %>B?P>B 64D<4AFB6 D4;@9M9A<S 

EBFDG8A<>B6? 
2. +9@G D469A >BQHH<J<9AF D4;?B:9A<S 5<AB@4  (I+G)8      CD< 
E?4749@B@ I2 G6  .    

�4D<4AF �484K4 
7 1. %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6  DS8 7 K9?B69>,  

KFB5O   6OCB?A<FP 7DGCCB6B= CBDFD9F? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (2I+4)4 

�4D<4AF �484K4 
8 1. &D95G9FES EBEF46<FP >B@4A8G <; 2 896BK9> < FD9I @4?PK<>B6, 

9E?< 896BK9> 5, 4 @4?PK<>B6 6. 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (4 - 2)6 

9   �484K4 
   1.        %>B?P><@< ECBEB54@< @B:AB D4EEF46<FP A4 CB?>9 6 >A<7, 

9E?< 2 BCD989?9AAO9 >A<7< 8B?:AO EFBSFP DS8B@. 
    2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I+3)4 

�4D<4AF �484K4 
10 1.  %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6 DS8 L9EFP K9?B69> 

8?S 6OCB?A9A<S 7DGCCB6B7B CBDFD9F4? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I-G)5 

11 1. +9F69DB EFG89AFB6 CB?GK<?< D4;AO9 BJ9A>< A4 Q>;4@9A9. 
%>B?P>B 64D<4AFB6 D4EEF46<FP BJ9A>< F4>, KFB5O A<>4><9 864 
EFG89AF4 A9 <@9?< B8<A4>B6O9 BJ9A><? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (2I-3G)4 

�4D<4AF �484K4 
12 1.   �BDB8E>B= EB69F  EBEFB<F  <;  @QD4 < 6 EF4D9=L<A.  %>B?P>B   

D4;?<KAOI >B@<EE<= @B:AB EHBD@<DB64FP <;  K?9AB6  EB69F4,  9E?<    
>4:84S >B@<EE<S EBEFB<F <; 4-I K9?B69> < @QD 7BDB84 6IB8<F 6   
>4:8GR >B@<EE<R. 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (4 -3)5 
 

�4D<4AF �484K4 
13 1. �A>9F4 EBJ<B?B7<K9E>B7B BCDBE4 EB89D:<F 7 6BCDBEB6. 

%>B?P>B 64D<4AFB6 CD< ;484A<< 6BCDBEB6 6 IB89 <AF9D6PR? 
2. +9@G D469A >BQHH<J<9AF D4;?B:9A<S 5<AB@4  (I+G)8      CD< 
E?4749@B@ I5 G3  .    
 

�4D<4AF �484K4 
14 1. � BH<E9 8 D45BK<I @9EF. %>B?P>B 64D<4AFB6 D4;@9M9A<S 
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EBFDG8A<>B6? 
2. +9@G D469A >BQHH<J<9AF D4;?B:9A<S 5<AB@4  (I+G)8  CD<    
E?4749@B@ I2 G6  .    

�4D<4AF �484K4 
15 1. %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6 DS8 5 K9?B69>, 

KFB5O   6OCB?A<FP 7DGCCB6B= CBDFD9F? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (2I+4)5 

�4D<4AF �484K4 
16 1. &D95G9FES EBEF46<FP >B@4A8G <; 3 896BK9> < FD9I @4?PK<>B6, 

9E?< 896BK9> 5, 4 @4?PK<>B6 6. 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (4 - 2)5 

�4D<4AF �484K4 
17     1.        %>B?P><@< ECBEB54@< @B:AB D4EEF46<FP A4 CB?>9 5 >A<7, 

9E?< 2 BCD989?9AAO9 >A<7< 8B?:AO EFBSFP DS8B@. 
    2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I+1)8 

�4D<4AF �484K4 
18 1.  %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6 DS8 CSFP K9?B69> 

8?S 6OCB?A9A<S 7DGCCB6B7B CBDFD9F4? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I-2G)5 

�4D<4AF �484K4 
19 1. +9F69DB EFG89AFB6 CB?GK<?< D4;AO9 BJ9A>< A4 Q>;4@9A9. 

%>B?P>B 64D<4AFB6 D4EEF46<FP BJ9A>< F4>, KFB5O A<>4><9 864 
EFG89AF4 A9 <@9?< B8<A4>B6O9 BJ9A><? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (3I-2G)4 

�4D<4AF �484K4 
20 1. �A>9F4 EBJ<B?B7<K9E>B7B BCDBE4 EB89D:<F 5 6BCDBEB6. 

%>B?P>B 64D<4AFB6 CD< ;484A<< 6BCDBEB6 6 IB89 <AF9D6PR? 
2. +9@G D469A >BQHH<J<9AF D4;?B:9A<S 5<AB@4  (I+G)8      CD< 
E?4749@B@ I3 G5  .    

�4D<4AF �484K4 
21 1. � BH<E9 6 D45BK<I @9EF. %>B?P>B 64D<4AFB6 D4;@9M9A<S 

EBFDG8A<>B6? 
2. +9@G D469A >BQHH<J<9AF D4;?B:9A<S 5<AB@4  (I-G)8      CD< 
E?4749@B@ I2 G6  .    

�4D<4AF �484K4 
22 1. %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6 DS8 3 K9?B69>4,  

K9?B69>  6OCB?A<FP 7DGCCB6B= CBDFD9F? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (2I+4)6 

�4D<4AF �484K4 
23 1. &D95G9FES EBEF46<FP >B@4A8G <; 2 896BK9> < FD9I @4?PK<>B6, 

9E?< 896BK9> 5, 4 @4?PK<>B6 6. 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (4 - 2)7 

�4D<4AF �484K4 
24     1.        %>B?P><@< ECBEB54@< @B:AB D4EEF46<FP A4 CB?>9 6 >A<7, 

9E?< 2 BCD989?9AAO9 >A<7< 8B?:AO EFBSFP DS8B@. 
    2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I+3)5 

�4D<4AF �484K4 
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25 1.  %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6 DS8 CSFP K9?B69> 
8?S 6OCB?A9A<S 7DGCCB6B7B CBDFD9F4? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I-2G)6 

�4D<4AF  
26 1.� BH<E9 10 D45BK<I @9EF. %>B?P>B 64D<4AFB6 D4;@9M9A<S 

EBFDG8A<>B6? 
2. +9@G D469A >BQHH<J<9AF D4;?B:9A<S 5<AB@4  (2I+G)8      CD< 
E?4749@B@ I2 G6  .    

�4D<4AF  
27     1.        %>B?P><@< ECBEB54@< @B:AB D4EEF46<FP A4 CB?>9 8 >A<7, 

9E?< 2 BCD989?9AAO9 >A<7< 8B?:AO EFBSFP DS8B@. 
    2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I+4)5 

�4D<4AF  
28 1.  %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6 DS8 6 K9?B69> 8?S 

6OCB?A9A<S 7DGCCB6B7B CBDFD9F4? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I-2G)4 

�4D<4AF  
29 1.   �BDB8E>B= EB69F  EBEFB<F  <;  @QD4 < 7 EF4D9=L<A.  %>B?P>B   

D4;?<KAOI >B@<EE<= @B:AB EHBD@<DB64FP <;  K?9AB6  EB69F4,  9E?<    
>4:84S >B@<EE<S EBEFB<F <; 5-F< K9?B69> < @QD 7BDB84 6IB8<F 6   
>4:8GR >B@<EE<R. 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (24 -  3)5 

�4D<4AF  
30 1.�A>9F4 EBJ<B?B7<K9E>B7B BCDBE4 EB89D:<F 10 6BCDBEB6. %>B?P>B 

64D<4AFB6 CD< ;484A<< 6BCDBEB6 6 IB89 <AF9D6PR? 
2. +9@G D469A >BQHH<J<9AF D4;?B:9A<S 5<AB@4  (I+G)10      CD< 
E?4749@B@ I4 G6  .    

�4D<4AF  
31 1.  %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6 DS8 8 K9?B69> 8?S 

6OCB?A9A<S 7DGCCB6B7B CBDFD9F4? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (I-3G)7 

�4D<4AF  
32 1.&DB9 EFG89AFB6 CB?GK<?< D4;AO9 CB?B:<F9?PAO9 BJ9A>< A4 

Q>;4@9A9. %>B?P>B 64D<4AFB6 D4EEF46<FP BJ9A>< F4>, KFB5O A<>4><9 
864 EFG89AF4 A9 <@9?< B8<A4>B6O9 BJ9A><? 
2. �4C<L<F9 D4;?B:9A<9 5<AB@4  (34-2G)6 

�D<F9D<<: 
71 – 3 54??4 (CD46<?PAB CD<@9A9AO HBD@G?O < CD46<?4 – 15; 69DAB 6OCB?A9AB 
D9L9A<9 – 1 54??; CD46<?PAB ;4C<E4A BF69F – 15) 
72 – 3 54??4 (CD46<?PAB CD<@9A9A4 HBD@G?4 – 15; CD46<?PAB 6OCB?A9AO 
6OK<E?9A<S – 25(6B;6989A<9 6 EF9C9A< < CD9B5D4;B64A<9 6OD4:9A<S)) 
�FB7B: 65 – «5» 
            55 – «4» 
            3-45 – «3» 

#D4>F<K9E>4S D45BF4 7 27 
&9@4: $9L9A<9 GD46A9A<= 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
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1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
#D< D9L9A<< CB>4;4F9?PAOI, ?B74D<H@<K9E><I, FD<7BAB@9FD<K9E><I 

GD46A9A<=, A9B5IB8<@B E69EF< 97B > B8AB@G <?< A9E>B?P><@ CDBEF9=L<@, D9L9A<9 
>BFBDOI G:9 D4A99 D4EE@4FD<64?<EP, <?< > G:9 <;69EFAO@ GD46A9A<S. 

"EAB6AO9 ECBEB5O D9L9A<S GD46A9A<=: 
1.$4;?B:9A<9 A4 @AB:<F9?<: 
6I + 1 + 35 · 6I – 1 = 71  �<8<@, KFB 6E9 EF9C9A< E B8<A4>B6O@< BEAB64A<S@<, 

C9D98 I EFBSF B8<A4>B6O9 >BQHH<J<9AFO, 6OA9E9@ ;4 E>B5>< EF9C9AP E 
A4<@9APL<@ CB>4;4F9?9@. (�OABE<@, ;A4K<F 89?<@, 4 CD< 89?9A<< EF9C9A9= E 
B8<A4>B6O@< BEAB64A<S@< CB>4;4F9?< 6OK<F4RFES): 

6I – 1 (62 + 35) = 71 (6 E>B5>4I A9 8B?:AB BEF4FPES I) 
6I – 1 · 71 = 71 | : 71 
6I – 1 = 1 
6I – 1 = 60 
I– 1 = 0 
I = 1 
2.�4@9A4 C9D9@9AAB= (B5OKAB E6B8<@ 84AAB9 GD46A9A<9 > >648D4FAB@G): 
2sin2x + sinx – 1 = 0 � GD46A9A<< CD<EGFEF6G9F 6FBD4S EF9C9AP, CBCOF49@ES 

E69EF< 97B > >648D4FAB@G, 6 >648D4FAB@ GD46A9A<< A9F E<AGEB6. %89?49@ ;4@9AG: 
sinx = t 
2t2 +t – 1 = 0 

t = 
        t = 1 %89?49@ B5D4FAGR ;4@9AG, CB?GK<@ 864 FD<7BAB@9FD<K9E><I 

GD46A9A<S, D9L<@ <I. 
Sin x =                                                               sin x = 1 

X1 = arcsin a + 2Ãn, n   Z                                   K4EFAO= E?GK4= 

)1 = arcsin 
   + 2Ãn, n   Z                                   x = 

   + 2Ãn, n   Z                                    

X1 = 
   + 2Ãn, n   Z       

X2 = Ã - arcsin a + 2Ãn, n   Z           

X2 = Ã - 
   + 2Ãn, n   Z           

X2 = 
     +  2Ãn, n   Z           

          &4> :9 5O64RF E?GK4<, >B784 CD<IB8<FES EA4K4?4 6BECB?P;B64FPES 
CD46<?4@< <?< E6B=EF64@<:     (   )        (   )     1                "��: {                  I    ( - 1;    )                        

      ((   )(   ))         
)2 + 4I +  3 = 3 
)2 + 4I = 0 
) = 0,     "��              I = - 4 A9   "�� – CBEFBDBAA<= >BD9AP 
"F69F: I = 0 
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3.(GA>J<BA4?PAB – 7D4H<K9E><= @9FB8 
+FB5O D9L<FP GD46A9A<9 84AAO@ @9FB8B@, A9B5IB8<@B CBEFDB<FP 7D4H<>< 

?96B= < CD46B= K4EF9= GD46A9A<S. �5EJ<EEO FBK9> C9D9E9K9A<S 7D4H<>4 5G8GF 
S6?SFPES D9L9A<S@< GD46A9A<S. #D< <ECB?P;B64A<< 84AAB7B @9FB84 64:AB 
4>>GD4FAB < FBKAB CBEFDB<FP K9DF9:! 

 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1. +FB B;A4K49F D9L<FP GD46A9A<9? 
2. +FB B;A4K49F, KFB B8AB GD46A9A<9 S6?S9FES E?98EF6<9@ 8DG7B7B? 
3. �4><9 GD46A9A<S A4;O64RFES D46ABE<?PAO@<? 
4. �4>4S D4;A<J4 @9:8G E<EF9@B= GD46A9A<= < EB6B>GCABEFPR GD46A9A<=? 
5. � K9@ EGFP @9FB84 D4;?B:9A<S A4 @AB:<F9?< CD< D9L9A<< GD46A9A<S? 
6. � K9@ EGFP @9FB84  ;4@9AO C9D9@9AAB=  CD< D9L9A<< GD46A9A<S? 
7. � K9@ EGFP HGA>J<BA4?PAB – 7D4H<K9E>B7B @9FB84  D9L9A<S  GD46A9A<S? 

         8. �4>B9 GD46A9A<9 A4;O649FES CB>4;4F9?PAO@? 
         9. �?7BD<F@ D9L9A<S CDBEF9=L97B CB>4;4F9?PAB7B GD46A9A<S? 
         10. #9D9K<E?<FP BEAB6AO9 @9FB8O D9L9A<S CB>4;4F9?PAOI GD46A9A<=. 
         11. �4>B9 GD46A9A<9 A4;O649FES  ?B74D<H@<K9E><@? 
         12. �?7BD<F@ D9L9A<S CDBEF9=L97B ?B74D<H@<K9E>B7B  GD46A9A<S? 
         13. #9D9K<E?<FP BEAB6AO9 @9FB8O D9L9A<S  ?B74D<H@<K9E><I  GD46A9A<=. 
         14. �4>B9 GD46A9A<9 A4;O649FES  FD<7BAB@9FD<K9E><@? 
         15. �?7BD<F@ D9L9A<S CDBEF9=L97B  FD<7BAB@9FD<K9E>B7B  GD46A9A<S? 
         16. #9D9K<E?<FP BEAB6AO9 @9FB8O D9L9A<S FD<7BAB@9FD<K9E><I  GD46A9A<=. 

 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
$9L<FP GD46A9A<9: 

�4D<4
AF 

 9FB8 ;4@9AO 
C9D9@9AAB= 

$4;?B:9A<9 A4 @AB:<F9?< (GA>J<BA4?PAB 
- 7D4H<K9E><= 

1                            (    )       (    )         

2                      (    )              (    )        

3                          (    )       (    )        

4                         (    )      (    ) 
       

5                            (    )       (    )        

6                        (    )              (    )        

7                          (    )       (    )        
8                           (    )      (    ) 

        

9                             (   )       (   ) .  /   +3 

10                        (    )              (    )  .  /   +4 

11                           (    )       (    )  .  /   +5 

12                             (    )      (    ) (  )       
13                              (    )       (    ) (  )       
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14                       (   )               (   )  .  /   +3 

15                            (    )      (    )          
16                          (    )      (    ) 

       

17                             (    )      (    )        

18                       (    )                (    ) 
        

19                          (    )       (    )         
20                           (    )      (    ) 

        

21                             (    )       (    )         
22                       (    )              (    )         
23                          (    )       (    ) (  )       
24                             (   )      (   )  .  /   +11  
25                             (    )       (    )          

26                       (    )             (    )          

27                           (   )        (   )  .  /   +4 

28                             (    )      (    ) 
       

29                              (    )       (    )  (  )       
30                        (    )               (    ) 

       

31                            (    )       (    )          
32                           (    )      (    ) 

        
�D<F9D<<: 
71 – 4 54??4 (CD46<?PAB 6OCB?A9A4 ;4@9A4 – 0,55; CD46<?PAB D9L9AB >648D4FAB9 
GD46A9A<9 – 15; CD46<?PAB D9L9AO CDBEF9=L<9 GD46A9A<S – 25; 69DAB ;4C<E4A 
BF69F – 0,55) 
72 – 5 54??B6 (CD46<?PAB C9D9A9E9AB E?4749@B9 – 0,55; CD46<?PAB 6OCB?A9AB 
89=EF6<9 D4;?B:9A<9 A4 @AB:<F9?< – 15; CD46<?PAB D9L9AO CDBEF9=L<9 
GD46A9A<S – 25; 6OCB?A9A4 CDB69D>4 – 15; 69DAB ;4C<E4A BF69F – 0,55) 
73 – 3 54??4 CD46<?PAB CBEFDB9A 7D4H<> ?96B= K4EF< – 15; CD46<?PAB CBEFDB9A 
7D4H<> CD46B= K4EF< – 15; CD46<?PAB BCD989?9A4 45EJ<EE4 FBK>< C9D9E9K9A<S 
7D4H<>B6 – 0,55; 69DAB ;4C<E4A BF69F – 0,55) 
�FB7B: 11 – 125 – «5» 
            9-105 – «4» 
            7 – 85 – «3» 

 
#D4>F<K9E>4S D45BF4 7 28 

&9@4: $9L9A<9 E<EF9@ GD46A9A<= 
 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
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1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
1 %GFP @9FB84 E?B:9A<S: E>?48O64S GD46A9A<S 6 E<EF9@9, <E>?RK49@ B8AG <; 

C9D9@9AAOI (8?S QFB7B G <E>?RK49@OI C9D9@9AAOI 8B?:AO 5OFP >BQHH<J<9AFO E 
CDBF<6BCB?B:AO@< ;A4>4@<). #B?GK49@ GD46A9A<9 BFABE<F9?PAB B8AB= 
C9D9@9AAB=, D9L49@ 97B, ;4F9@,  CGF9@ CBE?98B64F9?PAOI CB8EF4AB6B>,  A4IB8<@ 
BEF4?PAO9 C9D9@9AAO9). �9?49@ CDB69D>G! 

 
2.%<EF9@4 @B:9F EB89D:4FP D4;?<KAO9 6<8O GD46A9A<=. &4><9 E<EF9@O 

B5OKAB D9L49FES 6OD4:9A<9@ >4>B=-A<5G8P C9D9@9AAB= <; B8AB7B GD46A9A<S < 
CB8EF4AB6>B= 6 8DG7B9. �9?49@ CDB69D>G! 

�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1. #9D9K<E?<F9 BEAB6AO9 @9FB8O D9L9A<S E<EF9@ GD46A9A<=.  
2. �4>4S D4;A<J4 @9:8G E<EF9@B= GD46A9A<= < EB6B>GCABEFPR GD46A9A<=? 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
71 $9L<FP E<EF9@G G>4;4AAO@ @9FB8B@ 

 
 
 
 

 9FB8 
4?795D4<K9E>B7B 
E?B:9A<S 

 ) {                 

  ) {                       

 ) {      √       √              

4) {                               

  ) {                               
 

 
 
   

 9FB8 
CB8EF4AB6>< 

 ) {                   

 

2){                  
 

3){                   

 
 
 
72 – $9L<FP E4@BEFBSF9?PAB E<EF9@G 86G@S @9FB84@<: 
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�4D<4AF  �4D<4AF  
1 {                               

 

17 {                              

 

2 {                              

 

18 {                                

 

3 {                              

 

19 {                               

 

4 {                                

 

20 {                                 

 

5 {                               

 

21 {                               

 

6 {                                

 

22 {                               

 

7 {                                  

 

23 {                                  

 

8 {                                

 

24 {                                 

 

9 {                                

 

25 {                                  

 

10 {                                 

 

26 {                                 

 

11 {                              

 

27 {                               

 

12 {                               

 

28 {                                 

 

13 {                               

 

29 {                                

 

14 {                              

 

30 {                               

 

15 {                               

 

31 {                                
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16 {                                 

 

32 {                                 

 

�D<F9D<<: 
«5» - E<EF9@4 D9L9A4 69DAB 86G@S @9FB84@< 
«4» - E<EF9@4 D9L9A4 69DAB B8A<@ @9FB8B@, CD< D9L9A<< E<EF9@O 8DG7<@ 

@9FB8B@ – 8BCGM9A4 6OK<E?<F9?PA4S BL<5>4 
«3» - D9L9A4 69DAB B8A<@ @9FB8B@ <?< 8BCGM9AO 6OK<E?<F9?PAO9 BL<5>< 6 

B5B<I @9FB84I 
 

#D4>F<K9E>4S D45BF4 7 29 
&9@4: $9L9A<9 A9D469AEF6 < E<EF9@ A9D469AEF6 

 9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R D45BFO: 
1)";A4>B@PF9EP E >D4F><@< F9BD9F<K9E><@< E6989A<S@< < D9L9A<S@< F<CB6OI 
;484K; 
2)"F69FPF9 A4 F9BD9F<K9E><9 6BCDBEO 
3)�A<@4F9?PAB B;A4>B@PF9EP E >D<F9D<S@< BJ9A<64A<S ;484A<= 
4)�OCB?A<F9 E4@BEFBSF9?PAB ;484A<S, GK<FO64S >D<F9D<< BJ9A<64A<S. 
  

�D4F><9 F9BD9F<K9E><9 E6989A<S: 
#D< D9L9A<< A9D469AEF6 <ECB?P;GRFES F9 :9 @9FB8O, KFB < CD< D9L9A<< 

GD46A9A<=. &4> :9 E?98G9F CB@A<FP B @9FB89 <AF9D64?B6. 'K<FO64FP B5?4EFP 
8BCGEF<@OI ;A4K9A<=. &4>, A4CD<@9D, D9L9A<9 ?B74D<H@<K9E>B7B A9D469AEF64 
E6B8<FES > D9L9A<R E<EF9@O A9D469AEF6.     (   ) <  3                               

                                          (   ) <        
4 = 2 > 1,HGA>J<S 6B;D4EF49F, ;A4> A9 @9AS9FES 
                                             {               

                                              {             

                                              {            

"F69F: I   (- 2; 6) 
 
�BCDBEO 8?S CDB69D>< 7BFB6ABEF< EFG89AF4 > CD4>F<K9E>B= D45BF9: 
1. +FB ;A4K<F D9L<FP A9D469AEF6B? 
2. �4><9 A9D469AEF64 A4;O64RFES D46ABE<?PAO@<?  
3. � K9@ EBEFB<F 4?7BD<F@ D9L9A<S A9D469AEF64 B5B5M9AAO@ @9FB8B@ 

<AF9D64?B6? 
 
�484A<S 8?S CD4>F<K9E>B7B ;4ASF<S: 
$9L<FP A9D469AEF64: 
�4D<4AF (GA>J<BA4?PA

B-7D4H<K9E><@ 
@9FB8B@ 

 9FB8 <AF9D64?B6 

1                  (    )       (    )           
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2                 (    )      (    ) 
    (   )   0 

 
3 (  )                  (    )       (    )            3 

 
4  .  /   +11       (    )              (    )  (   )      0 

 
5                  (    )       (    )            2 

 
6                    (   )      (   ) 

    (   )   0 

7  .  /   +4            (    )       (    )           1 

 
8             (    )             (    )           

   

 
9  (  )                (   )        (   )         

   

10                   (    )      (    ) 
    (   )   0 

 
11                     (    )       (    )  (   )      0 

 
12              (    )               (    ) 

           3 

 
13  .  /   +5 

           (    )       (    )            2 

 
14 (  )            (    )              (    )           

   

 
15 (  )               (    )       (    )     (   )   0 

 
16  .  /   +3         (    )      (    ) 

          1 

 
17                     (    )       (    )  (   )      0 

 
18             (    )              (    )         

   

 
19                (    )       (    )     (   )   0 

 
20                 (    )      (    ) 

           2 

21                    (   )       (   )            3 

 
22              (    )              (    )         
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23  .  /   +5 
           (    )       (    )           

   

 
24                 (    )       (    )           1 

 
25                 (    )      (    ) 

        
   

26                   (    )       (    )     (   )   0 

 
27             (   )               (   ) 

           2 

 
28                (    )      (    )  (   )      0 

 
29                (    )      (    ) 

          1 

 
30                   (    )      (    )     (   )   0 

 
31              (    )                (    ) 

    (   )   0 

 

32 .  /   +3         (    )       (    )            3 

 

 
�D<F9D<<: 

71 – 2 54??4 (CD46<?PAB CBEFDB9AO 7D4H<>< – 15; CD46<?PAB ;4C<E4A BF69F – 15) 
72 – 5 54??B6 (69DAB 66989A4 HGA>J<S – 15; 69DAB BCD989?9A4 "�� – 15; 69DAB 
A4=89AO AG?< HGA>J<< – 15; 69DAB BCD989?9AO ;A4>< A4 CDB@9:GF>4I – 15; 69DAB 
;4C<E4A BF69F – 15) 
73 – 5 54??B6 (CD46<?PAB C9D9A9E9AB E?4749@B9 – 0,55; CD46<?PAB 6OCB?A9AB 
89=EF6<9 D4;?B:9A<9 A4 @AB:<F9?< – 15; CD46<?PAB D9L9AO CDBEF9=L<9 
GD46A9A<S – 25; 6OCB?A9A4 CDB69D>4 – 15; 69DAB ;4C<E4A BF69F – 0,55) 
�FB7B: 11-12 5 – «5» 
                      9-105 – «4» 
                      7 – 85 – «3» 

 
�AHBD@4J<BAAB9 B59EC9K9A<9 B5GK9A<S. #9D9K9AP D9>B@9A8G9@OI GK95AOI 
<;84A<=, �AF9DA9F - D9EGDEB6, 8BCB?A<F9?PAB= ?<F9D4FGDO: 
"EAB6A4S ?<F9D4FGD4: 

1.  4F9@4F<>4: 4?795D4 < A4K4?4 @4F9@4F<K9E>B7B 4A4?<;4, 79B@9FD<S. �?795D4 
< A4K4?4 @4F9@4F<K9E>B7B 4A4?<;4. 10-11 >?4EEO : 54;B6O= < G7?G5?9AAO= 
GDB6A<: GK95A<> / ,. �. �?<@B6,  2.  . �B?S7<A,  . �. &>4KT64 [< 8D.]. – 
10-9 <;8., EF9D. –  BE>64: #DBE69M9A<9, 2022. – 463, [1] E.: <?. 

2.  4F9@4F<>4: 4?795D4 < A4K4?4 @4F9@4F<K9E>B7B 4A4?<;4, 79B@9FD<S. 
�9B@9FD<S. 10 -11 >?4EEO: GK95. 8?S B5M9B5D4;B64F. BD74A<;4J<= :  54;B6O= < 
G7?G5?. GDB6A< / [�.%. �F4A4ESA  < 8D.]. – 10 – 9 <;8., EF9D. –  .: 
#DBE69M9A<9, 2022. – 287 E.: <?. – ( �' – L>B?9). 


