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2

2

3 5 2

2

a a

a a

 


 

3.�OK<E?<F9, E>B?P>B J9?OI D9L9A<= 
<@99F E<EF9@4 A9D469AEF6: 

2 11 20

14 3 5

x

x

  ü
ý  þþ
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I2=3I+4 
5.$9L<F9 GD46A9A<9: 

2

1 90 4

5 25 5

x

x x x


 ý

  
 

6. $9L<F9 E<EF9@G A9D469AEF6: 
2

2

( 3) *( 1) 0

4 6 ( 5)

x x

x x x x

ü   üÿ
ý

  þ ÿþ
 

4. $9L<F9 GD46A9A<9 7D4H<K9E><: 
- I2=3+4I 

5.$9L<F9 GD46A9A<9: 

2

7 8

2 2 4

x

x x x

 ý
  

 

6. $9L<F9 E<EF9@G A9D469AEF6 : 
3

7
1

16 20
1

1 1

x

x x

ü þÿÿ 
ý
ÿ  ü
ÿ  þ

 

 
 

&9@4 1.2. *9?O9 < D4J<BA4?PAO9 K<E?4. 
 

"F69F<FP  A4 6BCDBEO: 
1) �4><9 K<E?4 A4;O64RFES A4FGD4?PAO@<, <I B5B;A4K9A<9? 
2) �4><9 K<E?4 A4;O64RFES J9?O@<, <I B5B;A4K9A<9? 
3) �4><9 K<E?4 A4;O64RFES D4J<BA4?PAO@<, <I B5B;A4K9A<9? 
4) +FB B5B;A4K4RF K<E?<F9?P < ;A4@9A4F9?P B5O>AB69AAB= 8DB5<? 
5) "EAB6AB9 E6B=EF6B 8DB5<? 
6) +FB ;A4K<F «EB>D4F<FP 8DB5P»? 

7) �4> 6OCB?A<FP 89=EF6<9 E?B:9A<9 (6OK<F4A<9) B5O>AB69AAOI 8DB59=? 
8) �4> 6OCB?A<FP 89=EF6<9 G@AB:9A<9 (89?9A<9) B5O>AB69AAOI 8DB59=? 
9) �4>4S 8DB5P A4;O649FES CDBJ9AFB@? 

�484A<9 CDB69DS9FES HDBAF4?PAO@ BCDBEB@. 
 
&9@4 1.3. �9=EF6<F9?PAO9 K<E?4. 

"F69F<FP A4 6BCDBEO: 
1) �4><9 K<E?4 A4;O64RFES <DD4J<BA4?PAO@<, <I B5B;A4K9A<9? 
2) �4><9 K<E?4 A4;O64RFES 89=EF6<F9?PAO@<, <I B5B;A4K9A<9? 
3)�4=F9 BCD989?9A<9 @B8G?S. 
 
&9@4 1.4 �B@C?9>EAO9 K<E?4. 

"F69F<FP A4 6BCDBEO: 
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?? 
 

&9@4 1.5 #D<5?<:9AAO9 6OK<E?9A<S. 
"F69F<FP A4 6BCDBEO: 

4)�4=F9 BCD989?9A<9: 
1)#D<5?<:9AAB7B ;A4K9A<S K<E?4 I; 
2)"FABE<F9?PAB= CB7D9LABEF< 6OK<E?9A<S; 
3)�5EB?RFAB= CB7D9LABEF< 6OK<E?9A<S; 
5)�4> ;4C<E4FP CD<5?<:9AAB9 K<E?B 6 EF4A84DFAB@ 6<89? 
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6)�4> B>DG7?<FP K<E?B E FBKABEFPR 8B EBFOI? 
7)�4> B>DG7?<FP K<E?B E FBKABEFPR 84 EBF9A? 
 

&9@4 1.6 �9=EF6<S A48 >B@C?9>EAO@< K<E?4@<. #D<5?<:9AAO9 6OK<E?9A<S 
�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 

1. �OK<E?<FP in
 + k · ic

  

7 64D<4AF n c k 

1 15 114 4 

2 21 201 1 

3 17 312 2 

4 34 117 3 

5 25 311 5 

6 19 205 1 

7 22 316 4 

8 13 208 3 

9 28 113 2 

10 31 319 5 

11 23 202 3 

12 35 424 4 

13 18 314 5 

14 33 118 1 

15 42 426 2 

16 29 204 5 

17 38 317 1 

18 27 209 4 

19 41 115 2 

20 14 423 3 

21 39 207 4 

22 20 425 5 

23 37 119 1 

24 40 206 3 

25 32 313 4 

26 24 116 2 
 

2. !4=F< z1 + z2; z1 3 z2; z1· z2; z1 : z2., 9E?< z1 = a + bi, z2 = c + di 

 

7 64D<4AF a b c d 

1 1 4 2 -3 

2 3 -1 4 1 

3 2 7 3 -2 

4 0 4 1 8 

5 3 -3 1 -1 

6 2 1 -2 4 

7 5 -2 1 3 

8 2 7 2 -3 

9 1 -4 2 3 

10 4 3 1 -5 

11 3 -2 0 6 

12 2 -1 3 2 

13 1 3 2 4 
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14 -2 1 1 5 

15 6 1 0 2 

16 3 -2 1 1 

17 2 1 4 -3 

18 5 -7 0 2 

19 1 4 2 -1 

20 3 -1 2 4 

21 1 6 3 -2 

22 2 -4 1 3 

23 7 0 2 -1 

24 1 -2 4 3 

25 8 1 2 -2 

26 2 -3 1 3 

 

3. $9L<FP GD46A9A<9: 
�4D<4AF 7 'D46A9A<9 �4D<4AF 7 'D46A9A<9 
1 x

2
 + 6x + 13 = 0 14 10x

2
 + 2x + 1 = 0 

2 x
2
 + 4x + 13 = 0 15 2x

2
 + 2x + 13 =0 

3 9x
2
 3 12x + 29 = 

0 

16 5x
2
 + 6x + 2 = 0 

4 x
2
 + 2x + 5 = 0 17 x

2
 +2x + 26 = 0 

5 2x
2
 + 6x + 5 = 0 18 10x

2
 -  2x + 1 = 0 

6 5x
2
 + 2x + 1 = 0 19 2x

2
 -  6x + 5 = 0 

7 x
2
 + 2x + 2 = 0 20 13x

2
 + 4x + 1 = 0 

8 13x
2
 - 4x + 1 = 0 21 x

2
 - 2x + 5 = 0 

9 x
2
 -  2x + 10 = 0 22 2x

2
 - 2x + 1 = 0 

10 x
2
 - 2x + 26 = 0 23 x

2
 + 2x + 10 = 0 

11 2x
2
 + 2x + 1 = 0 24 13x

2
 + 6x + 1 = 0 

12 5x
2
 3 6x + 2 = 0 25 x

2
 -  2x + 2 = 0 

13 13x
2
 - 6x + 1 = 0 26 5x

2
 -  2x + 1 = 0 

 

 

 

&9@4 2.1 %F9C9A< E J9?O@< CB>4;4F9?S@< 

 

"F69F<FP A4 6BCDBEO: 
1)�4=F9 BCD989?9A<9 EF9C9A< E J9?O@ CB>4;4F9?9@. 
2)#9D9K<E?<F9 E6B=EF64 EF9C9A9=. 
3)�4> ED46A<FP 869 EF9C9A<? 
4)�4C<L<F9 HBD@G?G «E?B:AOI» CDBJ9AFB6. 
 

&9@4 2.2 �BD9AP C-= EF9C9A< 

1."F69F<FP A4 6BCDBEO: 
1)�4=F9 BCD989?9A<9 >BDAS n 3 = EF9C9A< <; K<E?4 4. 
2)#9D9K<E?<F9 E6B=EF64 D48<>4?B6. 
3)�4> BCD989?<FP >B?<K9EF6B >BDA9= GD46A9A<S In

 = a? 

 

&9@4 2.3 %F9C9AP E D4J<BA4?PAO@ < 89=EF6<F9?PAO@ CB>4;4F9?9@. 

"F69F<FP A4 6BCDBEO: 
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1)+FB CBA<@49FES CB8 EF9C9APR E CDB<;6B?PAO@ CB>4;4F9?9@? 
2)#9D9K<E?<F9 E6B=EF64 EF9C9A9=. 
3)�4K9@ 5O?< 66989AO EF9C9A< E CDB<;6B?PAO@ CB>4;4F9?9@? 
 

&9@4 2.4 �OK<E?9A<9 >BDA9= < EF9C9A9= 

 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
1. #D98EF46<FP 6 6<89 >BDAS: 

7 
�4D<4AF 

1 2 3 4 5 6 

1                  
          

2                  
          

3                  
          

4                  
          

5                   
          

6                  
          

7                   
          

8                  
          

9                   
          

10                   
          

11                  
          

12                   
          

13                  
          

14                  
          

15                    
          

16                   
          

17                   
          

18                  
          

19                  
          

20                  
          

21                   
          

22                  
          

23                    
          

24                   
          

25                    
          

26                  
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2. #D98EF46<FP 6 6<89 EF9C9A< E D4J<BA4?PAO@ CB>4;4F9?9@: 
7 

�4D<4AF4 
1 2 3 4 

1 √   
 √   

 √   √    
 

2 √   
 √    

 √   √    
 

3 √   
 √   

 √    √     
 

4 √   
 √   

 √   √    
 

5 √   
 √   

 √   √    
 

6 √   
 √   

 √    √     
 

7 √   
 √   

 √    √    
 

8 √   
 √   

 √   √     
 

9 √   
 √    

 √    √    
 

10 √   
 √   

 √   √    
 

11 √   
 √   

 √    √     
 

12 √   
 √    

 √   √    
 

13 √   
 √   

 √    √    
 

14 √   
 √   

 √   √    
 

15 √   
 √    

 √   √    
 

16 √   
 √   

 √   √    
 

17 √   
 √    

 √   √    
 

18 √   
 √   

 √    √    
 

19 √   
 √   

 √   √    
 

20 √   
 √   

 √    √    
 

21 √   
 √    

 √   √     
 

22 √   
 √   

 √    √    
 

23 √    
 √   

 √   √     
 

24 √   
 √    

 √    √    
 

25 √   
 √    

 √   √    
 

26 √   
 √   

 √    √    
 

 

3. �OCB?A<FP 89=EF6<S: 
7 �4D<4AF  7 �4D<4AF  

1     √  ·  √  14     √  :   √  

2     √  ·   √  15      √  ·    √  

3     √  ·   √  16     √  ·   √  

4     √  :   √  17     √  :  √  

5     √  ·   √  18     √  :   √  

6     √  ·   √  19     √  ·   √  
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7     √  ·    √  20     √  :   √  

8     √  ·   √  21     √  ·   √  

9     √  :   √  22     √  ·    √  

10     √  ·   √  23     √  :   √  

11     √  ·   √  24     √  :   √  

12     √  :   √   25     √  ·  √  

13     √  ·  √  26     √  :   √  

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 �? 

7 
�4D<4AF 

� m n 7 
�4D<4AF 

A m n 

1 150000 7 3 14 16000

0 

6 2 

2 220000 4 4 15 18500

0 

8 3 

3 130000 5 3 16 90000 7 1 

4 84000 4

,5 

3 17 13000

0 

5 2 

5 230000 3 2 18 16000

0 

6 4 

6 380000 6 1 19 74000 4

,5 

2 

7 180000 7 2 20 12500

0 

7 3 

8 240000 3 4 21 98000 4 4 

9 170200 5 3 22 13000

0 

5 2 

10 312000 8 1 23 14400

0 

3 2 

11 212200 4 2 24 20000

0 

4 1 

12 280000 9 2 25 10500

0 

4 5 

13 160000 6

,5 

3 26 22000

0 

6 2 

 

&9@4 2.5 �DD4J<BA4?PAO9 GD46A9A<S 
 

"F69F<FP A4 6BCDBEO: 
1)�4>B9 GD46A9A<9 A4;O649FES <DD4J<BA4?PAO@? 
2)+FB A9B5IB8<@B GK9EFP CD< D9L9A<< <DD4J<BA4?PAB7B GD46A9A<S? 
3)�4> A4=F< B5?4EFP 8BCGEF<@OI ;A4K9A<= <DD4J<BA4?PAB7B GD46A9A<S? 
4)�4><9 >BDA<  <@99F GD46A9A<9 √    = √     

 

&9@4 2.6 �B74D<H@O. "EAB6AB9 ?B74D<H@<K9E>B9 FB:89EF6B. 
1."F69F<FP A4 6BCDBEO: 
1)�4=F9 BCD989?9A<9 ?B74D<H@4 K<E?4 6 CB BEAB64A<R 4. 
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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)+9@G D46AO ;A4K9A<S ?B74D<H@B6:      ;          ;       ;                 ;      √  

. 

 

&9@4 2.7 �OK<E?9A<9 ?B74D<H@B6 
�OCB?A<FP C<EP@9AAB GCD4:A9A<S 1 <; GK95A<>4 7?464 2, ;4ASF<9 4. 
&9FD48P E 6OCB?A9AAO@< GCD4:A9A<S@< E849FES A4 CDB69D>G CD9CB8464F9?R. 

 

&9@4 2.8 %6B=EF64 ?B74D<H@B6. �9ESF<KAO9 < A4FGD4?PAO9 ?B74D<H@O. 
 

"69F<FP A4 6BCDBEO 

1)#9D9K<E?<F9 BEAB6AO9 E6B=EF64 ?B74D<H@B6. 
2)�4K9@ A9B5IB8<@B ;A4FP E6B=EF64 ?B74D<H@B6? 
3)�4=F9 BCD989?9A<9 89ESF<KAB7B ?B74D<H@4. 
4)�4=F9 BCD989?9A<9 A4FGD4?PAB7B ?B74D<H@4. 
5)�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. 
 

&9@4 2.9 �B74D<H@<DB64A<9 < CBF9AJ<DB64A<9 
 

"69F<FP A4 6BCDBEO 

1)"5NSEA<F9, KFB B;A4K49F «CDB?B74D<H@<DB64FP 6OD4:9A<9 CB BEAB64A<R 4»? 
2) "5NSEA<F9, KFB B;A4K49F CBASF<9 «CBF9AJ<DB64A<9»? 

 

&9@4 2.10 #D9B5D4;B64A<9 6OD4:9A<=, EB89D:4M<I ?B74D<H@O 

 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
�4D<4AF  

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       ;        ;        ;       ;      √  
 

 

2.�OK<E?<FP: 
�4D<4AF  

1       ;                      

2        ;            ;             
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3        ;           ;              

 

4        ;            ;              

 

5                    ;             

 

6        ;            ;             

 

7                   ;           

 

8         ;             ;            

 

9                    ;             

 

10        ;                           

 

11                                 
 

12                    ;             

 

13                   ;            

 

14         ;            ;              

 

15                                    

16         ;             ;             

 

17                    ;             

 

18                      ;              

 

19                                  
 

20         ;            ;              

 

21                    ;              

 

22         ;             ;              

 

23                     ;             

 

24        ;           ;             

25                     ;            

 

26         ;            ;             

 

 

3.!4=F< ;A4K9A<9 6OD4:9A<S: 
�4D<4AF  �4D<4AF  
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1          +        =           -        =               = 

  (  )       
 =           ∙       =  

14 

 

 

 

 

 

 

       +      =  

2.         -        =              =   (         =          ∙       =  

2        +      =            -        =              =   (         =          ∙       =  

 

 

15          +         =          -        =               =   (        =         ∙        =  

3          +         =          -        =               =   (        =          ∙        =  

 

16       +      =  

2.       -        =                 =   (  )      
 =           ∙         =  

4       +      =          -        =                 =   (  )      
 =  

5.        ∙         = 

17           +        =          -        =              =   (        =           ∙    =  

 

5           +        =          -        = 

3.            =   (        =  

5.        ∙    = 

18         +       =            -        = 

3.
            =   (         =          :        =  

6         +       =            -        =               =   (         =          :        =  

19          +        =  

2.        -        =               =   (  )       
 =           ∙       = 

7          +        =  20        +      =  
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         -        =               =   (  )       
 =           ∙       =  

          -        =              =   (         =          ∙       =  

8        +      =            -        =              =   (         =          ∙       =  

21          +         =          -        = 

3.             =   (        =          ∙        =  

 

9          +         = 

2.      -        =               =   (        =          ∙        =  

 

22       +      =          -        =                 =   (  )      
 =           ∙         =  

10       +      = 2.       -        =                 =   (  )      
 =           ∙         =  

 

23           +        =          -        =              =   (        =           ∙    =  

 

11           +        =          -        = 

3.            =   (        =  

5.        ∙    =  

 

24           +        =          -        =              = 

4. (        =           ∙    =  

 

12         +       =            -        =               =   (         =          :        =  

 

25          +        =           -        =               =   (  )       
 =           ∙       =  

 

13          +        =           -        =               =   (  )       
 =  

26        +      =            -        =              =   (         =          ∙       =  
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         ∙       =  

 

 

&9@4 2.11 $9L9A<9 CDBEF9=L<I CB>4;4F9?PAOI GD46A9A<= < A9D469AEF6. 
 

"F69F<FP A4 6BCDBEO: 
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? 

 

&9@4 2.12 $9L9A<9  CDBEF9=L<I ?B74D<H@<K9E><I GD46A9A<= < A9D469AEF6. 
 

"F69F<FP A4 6BCDBEO: 
1)�4>B9 GD46A9A<9 A4;O649FES ?B74D<H@<K9E><@? 
2)"EB59AABEF< D9L9A<S ?B74D<H@<K9E>B7B GD46A9A<S? 
3)�4>B9 A9D469AEF6B A4;O649FES ?B74D<H@<K9E><@? 
4)"EB59AABEF< D9L9A<S ?B74D<H@<K9E>B7B A9D469AEF64? 

 

&9@4 2.13 $9L9A<9 CDBEF9=L<I CB>4;4F9?PAOI < ?B74D<H@<K9E><I GD46A9A<= < 
A9D469AEF6. 
�OCB?A<FP C<EP@9AAB GCD4:A9A<S 1(1-4), 2(1-4), 3(1-5), 4(3-7). <; GK95A<>4 7?464 2, 
;4ASF<9 6.  
 

&9@4 2.14 �FB7B6B9 ;4ASF<9 CB D4;89?G «�BDA<, EF9C9A<, ?B74D<H@O». 
�BAFDB?PA4S D45BF4:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

1 64D<4AF 
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1. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   
 + √   

 - √     

5) √       
  ·  √        

              6) √     
 

2. �OK<E?<FP: 

4)     ;    5) (  )   
;   6)       -      

3. �OK<E?<FP: 
4)        +         ;            6)         ; 

5)        -        ;             7)              

4. #D98EF46<FP 6 6<89 >BDAS:  
4) 5I · √  

 ;                    6)     · √   
 ; 

5)   √      

5. �OK<E?<FP: 
4)       √  

 ;               6) √                 
; 

5) 
√                

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

2 64D<4AF 
1. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   + √    
  - √   

 ;         

5) √        
   · √       

 ; 

6) √    
 . 

2. �OK<E?<FP: 
4)     ;            6)       +      

5) (  )  
; 

3. �OK<E?<FP: 
4)        +       ; 

5)        -       ; 

6)            

7)              

4. #D98EF46<FP 6 6<89 >BDAS: 

4) 3G · √   ;    5)   √       ;   6)     · √   
 

5. �OK<E?<FP: 

4)     √    ;       5) √                    6)            √   

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

3 64D<4AF 
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1. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   
 - √      

 + √   
 ;        5) √        

 · √        
; 

6) √      
 

2. �OK<E?<FP: 

4)     ;        5) (  )  
;      6)             

3. �OK<E?<FP: 
4) lg2 + lg50;      5)         -         ; 

6) (    )      
 ; 7)             

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 2√  
 · I;     5)  √      ;    6)      · √   

 ;  

5. �OK<E?<FP: 
 

4)     (  √  ) ;    5) √                 ; 
6) √                

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

4 64D<4AF 
1. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   
 - √      

 + √     ;     5) √        
 · √        

 ; 

6) √      
 

2. �OK<E?<FP: 

4)     ;      5) (  )  
;    6)      +        

3. �OK<E?<FP: 
4)        +        ;     5)          -        ; 

6)        ;    7)              

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 3√  
 · I;    5)  √       ;   6)     · √   

 

5. �OK<E?<FP: 
4)     (  √   );  5) √                 

; 

6)                  

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

5 64D<4AF 
2. !4=F< ;A4K9A<9 6OD4:9A<S: 
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4) √    
 + √   

 - √     

5) √       
  ·  √         

              6) √     
 

2. �OK<E?<FP: 

4)     ;    5) (  )   
;   6)       -      

3. �OK<E?<FP: 
4)        +         ;            6)         ; 

5)        -       ;             7)              

4. #D98EF46<FP 6 6<89 >BDAS:  
4) 7I · √  

 ;                    6)     · √   
 ; 

5)   √       

5. �OK<E?<FP: 
4)     (   √  

 );               6) √                     
; 

5) 
√                

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

6 64D<4AF 
2. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √    + √    
  - √     

 ;         

5) √       
   · √       

 ; 

6) √      
 . 

2. �OK<E?<FP: 
4)     ;            6)       +       

5) (  )  
; 

3. �OK<E?<FP: 
4) lg8+      ; 

5)        -      ; 

6)             

7)             

4. #D98EF46<FP 6 6<89 >BDAS: 

4) 3G · √   ;    5)   √       ;   6)     · √   
 

5. �OK<E?<FP: 
4)     (    √          5) √                     6)               √    

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

7 64D<4AF 
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2. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   - √     
 + √    

 ;        5) √        
 · √        

; 

6) √        
 

2. �OK<E?<FP: 

4)      ;        5) (  )  
;      6)              

3. �OK<E?<FP: 
4) lg2 + lg500;      5)         -        ; 

6)         ; 7)              

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 8 √   
 · I;     5)  √       ;    6)     · √    

 ;  

5. �OK<E?<FP: 
 

4)     (  √  ) ;    5) √                 ; 
6)            √    

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

8 64D<4AF 
2. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   
 - √      

 + √    ;     5) √        
 · √       

 ; 

6) √       
 

2. �OK<E?<FP: 

4)     ;      5) (  )  
;    6)       +        

3. �OK<E?<FP: 
4)        +            5)         -         ; 

6)        ;    7)              

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 9√  
 · I;    5)  √       ;   6)     · √    

 

5. �OK<E?<FP: 
4)     (  √  );  5) √               ; 

6)                  

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

9 64D<4AF 
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3. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √    
 + √    

 - √     

5) √       
  ·  √        

              6) √    
 

2. �OK<E?<FP: 

4)     ;    5) (  )   
;   6)      -      

3. �OK<E?<FP: 
4)       +        ;            6)         ; 

5)         -       ;             7)            

4. #D98EF46<FP 6 6<89 >BDAS:  
4) 10I · √  

 ;                    6)     · √    
 ; 

5)  √      

5. �OK<E?<FP: 
4)     (   √      ;               6) √                   

; 

5) √           √    

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

10 64D<4AF 
3. !4=F< ;A4K9A<9 6OD4:9A<S: 

4)√    
  - √      

 +√    
        

5) √        
   · √       

 ; 

6) √      . 

2. �OK<E?<FP: 
4)     ;            6)       +       

5) (  )  
; 

3. �OK<E?<FP: 
4) lg25+     ; 

5)        -      ; 

6)            

7)               

4. #D98EF46<FP 6 6<89 >BDAS: 

4) 5G · √  ;    5)   √        ;   6)     · √    
 

5. �OK<E?<FP: 
4)     (    √   

 )      5) √                      6)               √    

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 
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11  64D<4AF 
3. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   - √     
 + √      

 ;        5) √       
 · √        

; 

6) √      

2. �OK<E?<FP: 

4)     ;        5) (    )  
;      6)              

3. �OK<E?<FP: 
4) lg20 + lg5;      5)         -         ; 

6)        ; 7)             

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 12 √   
 · I;     5)  √        ;    6)     · √   

 ;  

5. �OK<E?<FP: 
 

4)      (   √   ) ;    5) √               ; 
6)         ( √    

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

12 64D<4AF 
3. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   
 + √     -√    ;     5) √        

 · √       
 ; 

6) √     

2. �OK<E?<FP: 

4)     ;      5) (  )  
;    6)       +        

3. �OK<E?<FP: 
4)         +             5)        -      ; 

6)        ;    7)               

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 15√  
 · I;    5)   √         ;   6)     · √   

 

5. �OK<E?<FP: 
4)   (    √    );  5) √                

; 

6)                   

  

 

 

 �BAFDB?PA4S D45BF4 7 1 
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�BDA<, EF9C9A<, ?B74D<H@O 

13  64D<4AF 
4. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √      
 + √     

 + √    

5) √       
  ·  √        

              6) √       

2. �OK<E?<FP: 

4)     ;    5) (  )   
;   6)      -      

3. �OK<E?<FP: 
4)         +        ;            6)         ; 

5)        -       ;             7)             

4. #D98EF46<FP 6 6<89 >BDAS:  
4) 7I · √   

 ;                    6)     · √   
 ; 

5)   √        

5. �OK<E?<FP: 
4)     (  √   

 );               6) √                  
; 

5) 
√            

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

14  64D<4AF 
4. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √    + √    
  - √      

 ;         

5) √        
   · √        

 ; 

6) √      
 . 

2. �OK<E?<FP: 
4)      ;            6)       -      

5) (  )  
; 

3. �OK<E?<FP: 
4)        +       ; 

5)        -      ; 

6)            

7)             

4. #D98EF46<FP 6 6<89 >BDAS: 

4) 6G · √    ;    5)   √        ;   6)     · √    
 

5. �OK<E?<FP: 

4)     (   √   
 )      5) √                     6) √              
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�BAFDB?PA4S D45BF4 7 1 
 �BDA<, EF9C9A<, ?B74D<H@O  

26  64D<4AF 
4. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   - √      
 + √    

 ;        5) √        
 · √        

; 

6) √     
 

2. �OK<E?<FP: 

4)     ;        5) (    )  
;      6)              

3. �OK<E?<FP: 
4)       3 +       4;      5)        -         ; 

6)         ; 7)                

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 3 √   
 · I;     5)  √        ;    6)     · √   

 ;  

5. �OK<E?<FP: 
 

4)     (   √   ) ;    5) √                 ; 
6)  √              

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

25 64D<4AF 
4. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   + √       
 -√   

  ;     5) √           
 · √         

 ; 6) √        
 

 

2. �OK<E?<FP: 

4)     ;      5) (  )  
;    6)       +        

3. �OK<E?<FP: 
4)        +            5)         -         ; 

6)        ;    7)             

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 2√  
 · I;    5)  √        ;   6)     · √   

 

5. �OK<E?<FP: 
4)     ( √   );  5) √               ; 

6)                   
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�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

21   64D<4AF 
5. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √       
 + √  

 - √              5) √       
  ·  √          

              6) √    

2. �OK<E?<FP: 

4)      ;    5) (  )   
;   6)       -      

3. �OK<E?<FP: 
4)        +         ;            6)          ; 

5)        -         ;             7)             

4. #D98EF46<FP 6 6<89 >BDAS:  
4) 8I · √  

 ;                    6)      · √   
 ; 

5)    √       

5. �OK<E?<FP: 
4)     (   √   

 );               6) √                 
; 

5)             √    

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

22  64D<4AF 
5. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √    + √    
  - √     

 ;         

5) √       
   · √        

 ; 

6) √      
 . 

2. �OK<E?<FP: 
4)     ;            6)       +        

5) (  )  
; 

3. �OK<E?<FP: 
4)      6+       ; 

5)       -       ; 

6)               

7)                 

4. #D98EF46<FP 6 6<89 >BDAS: 

4) 11G · √   ;    5)    √        ;   6)     · √   
 

5. �OK<E?<FP: 
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4)     (   √          5) √                       6)               √    

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

23 64D<4AF 
5. !4=F< ;A4K9A<9 6OD4:9A<S: 

4) √   - √     
 + √    

 ;        5) √        
 · √        

; 

6) √      
 

2. �OK<E?<FP: 

4)     ;        5) (  )  
;      6)             

3. �OK<E?<FP: 
4) lg2 + lg500;      5)        -         ; 

6)         ; 7)               

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 15 √   
 · I;     5)  √       ;    6)     · √   

 ;  

5. �OK<E?<FP: 
 

4)   (    √   ) ;    5) √                 ; 
6)            √    

 

 

 

�BAFDB?PA4S D45BF4 7 1 
�BDA<, EF9C9A<, ?B74D<H@O 

24 64D<4AF 
1. !4=F< ;A4K9A<9 6OD4:9A<S:  

4) √   - √      
 + √    

 ;        5) √        
 · √        

; 

6) √     
 

  

2. �OK<E?<FP: 

4)     ;      5) (  )  
;    6)       +         

3. �OK<E?<FP: 
4)        +            5)        -       ; 

6)       ;    7)             

4. #D98EF46<FP 6 6<89 >BDAS:  

4) 9√  
 · I;    5)  √       ;   6)     · √    

 

5. �OK<E?<FP: 
4)     (  √  );  5) √               ; 
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6)                   

 

 

 

&9@4 3.1�;4<@AB9   D4ECB?B:9A<9 CDS@OI < C?BE>BEF9= 6 CDBEFD4AEF69 
 

"F69F<FP A4 6BCDBEO: 
1)+FB <;GK49F EF9D9B@9FD<S? 
2)#9D9K<E?<F9 4>E<B@O EF9D9B@9FD<<. 
3)#9D9K<E?<F9 4>E<B@O C?4A<@9FD<<. 
4)�4><9 CDS@O9 A4;O64RFES E>D9M<64RM<@<ES? 

 

&9@4 3.2 #4D4??9?PABEFP CDS@OI <  C?BE>BEF9=. 
 

1."F69F<FP A4 6BCDBEO: 
1)!4;B6<F9 CD<;A4> C4D4??9?PABEF< CDS@OI. 
2) !4;B6<F9 CD<;A4> C4D4??9?PABEF< CDS@B= < C?BE>BEF<. 
3)!4;B6<F9 CD<;A4> C4D4??9?PABEF< C?BE>BEF9=. 
2. �OCB?A<FP GEFAB GCD4:A9A<S 1-6 <; GK95A<>4 7?464 3, ;4ASF<9 2. 
 

 

&9@43.3 �;B5D4:9A<9 CDBEFD4AEF69AAOI H<7GD A4 C?BE>BEF< 

 

#D<7BFB6<FP EBB5M9A<9 CB F9@9 «�;B5D4:9A<9 CDBEFD4AEF69AAOI H<7GD A4 
C?BE>BEF<».  
 

&9@4 3.4 #9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9= 

 

#D<7BFB6<FP EBB5M9A<9 CB F9@9 «#9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9=».  
 

&9@4 3.5 �484K< A4 C4D4??9?PABEFP < C9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9= 6 
CDBEFD4AEF69 

1) �4A4 C4D4??9?PA4S CDB9>J<S FD9G7B?PA<>4. +9@ <;B5D4:49FES CDB9>J<S 
ED98A9= ?<A<< FD9G7B?PA<>4? 

2)  B:9F ?< CD< C4D4??9?PAB@ CDB9>F<DB64A<< C4D4??9?B7D4@@4 CB?GK<FPES 
FD4C9J<S? "5NSEA<F9 BF69F. 

3) �4A FD9G7B?PA<> ��%. #?BE>BEFP, C4D4??9?PA4S CDS@B= ��, C9D9E9>49F 
EFBDBAG �% QFB7B FD9G7B?PA<>4 6 FBK>9 �1, 4 EFBDBAG �% 3 6 FBK>9 �1. !4=8<F9 8?<AG 
BFD9;>4 �1�1, 9E?<: 1) �1% = 10E@, �� : �% = 4 : 5, 2) ��1 = 4, �� = 6, �1% = E. 

"F69F<FP A4 6BCDBEO: 
1) �4A4 C4D4??9?PA4S CDB9>J<S FD9G7B?PA<>4. +9@ <;B5D4:49FES CDB9>J<S 
ED98A9= ?<A<< FD9G7B?PA<>4? 

2)  B:9F ?< CD< C4D4??9?PAB@ CDB9>F<DB64A<< C4D4??9?B7D4@@4 CB?GK<FPES 
FD4C9J<S? "5NSEA<F9 BF69F. 

2.$9L<FP ;484KG: 
�4A FD9G7B?PA<> ��%. #?BE>BEFP, C4D4??9?PA4S CDS@B= ��, C9D9E9>49F EFBDBAG �% QFB7B 
FD9G7B?PA<>4 6 FBK>9 �1, 4 EFBDBAG �% 3 6 FBK>9 �1. !4=8<F9 8?<AG BFD9;>4 �1�1, 9E?<: 1) 

�1% = 10E@, �� : �% = 4 : 5, 2) ��1 = 4, �� = 6, �1% = E. 
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!4CD<@9D: �4A FD9G7B?PA<> ��%. #?BE>BEFP, C4D4??9?PA4S CDS@B= ��, C9D9E9>49F 
EFBDBAG �% QFB7B FD9G7B?PA<>4 6 FBK>9 �1, 4 EFBDBAG �% 3 6 FBK>9 �1. !4=8<F9 8?<AG 
BFD9;>4 �1�1, 9E?<: �� = 15E@, ��1 : �% = 2 : 3. !4=8<F9 8?<AG BFD9;>4 �1�1. 

                      % 

  �1                                    �1 

 

�                                  � 

 

$9L9A<9: �1�1 || ��, F.>. C?BE>BEFP EB89D:4M4S CDS@GR �1�1 C4D4??9?PA4 EFBDBA9 
��. %?98B64F9?PAB ∠�1 = ∠�, ∠�1 = ∠� CD< C4D4??9?PAOI  CDS@OI < E9>GM<I �� 
< �% EBBF69FEF69AAB. %?98B64F9?PAB FD9G7B?PA<>< ��% < �1�%1 CB8B5AO. 
%?98B64F9?PAB        = 

      = 
   . "FER84 �1�1 = 15 · 2 : 3 = 10E@. 

 

 

&9@4 3.6 #9DC9A8<>G?SD < A4>?BAA4S. 
 

#D<7BFB6<FP EBB5M9A<9 CB F9@9 «#9DC9A8<>G?SD < A4>?BAA4S».  
 

&9@4 3.7 #9DC9A8<>G?SDABEFP C?BE>BEF9=. 
 

�OCB?A<FP GEFAB GCD4:A9A<S 1 3 6 <; GK95A<>4 7?464 3, ;4ASF<9 3.  
 

&9@4 3.8 #9DC9A8<>G?SD < A4>?BAA4S. 
 

1.$9L<FP ;484KG: 
1.#DS@4S 4 ?9:<F 6 C?BE>BEF< α, 4 CDS@4S 6 C9DC9A8<>G?SDA4 QFB= C?BE>BEF<. +9@G 

D469A G7B? @9:8G CDS@O@< 4 < 6? 
2.�; FBK><, BFEFBSM9= BF C?BE>BEF< A4 D4EEFBSA<9 4, CDB6989AO 869 A4>?BAAO9, 

B5D4;GRM<9 E C?BE>BEFPR G7?O 45ْ, 4 @9:8G EB5B= G7B? 60. !4=F< D4EEFBSA<9 @9:8G 
>BAJ4@< A4>?BAAOI. ْ 

2.#D<7BFB6<FP EBB5M9A<9 CB F9@9 «#D9B5D4;B64A<S CDBEFD4AEF64».  
 

&9@43.9 �FB7B6B9 ;4ASF<9 CB D4;89?G «#DS@O9 < C?BE>BEF< 6 CDBEFD4AEF69». 
�OCB?A<F9 F9EF: 

�4D<4AF 1 
�O59@8B9 >88= 87 64@84=B>6 >B69B4 8 74=9A8B9 97> 6 ;8AB>: A @97C;PB4B4<8. 

1.#4D4??9?PAO@< CDS@O@< 6 CDBEFD4AEF69 A4;O64RFES CDS@O9, >BFBDO9: 
1)A<>B784 A9 CD9E9>4RFES;    2)?9:4F 6 D4;AOI C?BE>BEFSI < A9 C9D9E9>4RFES; 
3)?9:4F 6 B8AB= C?BE>BEF< < A<>B784 A9 C9D9E9>4RFES. 
2.#D<;A4> C9DC9A8<>G?SDABEF< CDS@B= < C?BE>BEF<: 
1)CDS@4S 8B?:A4 C9D9E9>4FP C?BE>BEFP CB8 CDS@O@ G7?B@; 
2)CDS@4S 8B?:A4 5OFP C9DC9A8<>G?SDA4 86G@ C9D9E9>4RM<@ES CDS@O@, ?9:4M<@ 6 
C?BE>BEF<; 
3)CDS@4S 8B?:A4 5OFP C9DC9A8<>G?SDA4 ?R5B= CDS@B= ?9:4M9= 6 C?BE>BEF<. 
3.�E?< C?BE>BEFP C9DC9A8<>G?SDA4 B8AB= <; 86GI C4D4??9?PAOI CDS@OI, FB BA4: 
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1) Pn                         2)                         3)     

3.�B?<K9EF6B EBK9F4A<= A4IB8<FES CB HBD@G?9: 
         1) 

  (               2) n!     3)  
  (      

4.�<AB@ !PRFBA4 3 QFB: 
1)�<AB@<4?PAO9 >BQHH<J<9AFO. 
2)&45?<J4 ;A4K9A<= 5<AB@<4?PAOI >BQHH<J<9AFB6. 
3)(BD@G?4 8?S D4;?B:9A<S EF9C9A< 86GK?9A4. 
5.�E?< (2I 3 G)7, FB K<E?B K?9AB6 EBBF69FEF69AAB7B @AB7BK?9A4 D46AB: 
1) 7        2) 8          3) 6 

 

 

 

 

 

 

�4D<4AF 2 
�O59@8B9 >88= 87 64@84=B>6 >B69B4 8 74=9A8B9 97> 6 ;8AB>: A @97C;PB4B4<8. 

1.%BK9F4A<S@< A4;O64RFES F4><9 EB98<A9A<S, >BFBDO9 EBEFBSF <;: 
1)"8A<I < F9I :9 n Q?9@9AFB6 < BF?<K4RFES 8DG7 BF 8DG74 FB?P>B CBDS8>B@ <I 
D4ECB?B:9A<S. 
2) n Q?9@9AFB6, 6;SFOI <I 84AAOI m D4;?<KAOI Q?9@9AFB6, < >BFBDO9 BF?<K4RFES 8DG7 BF 
8DG74 ?<5B E4@<@< Q?9@9AF4@<, ?<5B CBDS8>B@ <I D4ECB?B:9A<S. 
3) 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@. 
2.$4;@9M9A<S B5B;A4K4RFES: 
1) Pn                         2)                         3)     

3.�B?<K9EF6B C9D9EF4AB6B> A4IB8<FES CB HBD@G?9: 
         1) 

  (               2) n!     3)  
  (      

4.            3 QFB: 
1)�<AB@<4?PAO9 >BQHH<J<9AFO. 
2)&45?<J4 ;A4K9A<= 5<AB@<4?PAOI >BQHH<J<9AFB6. 
3)(BD@G?4 8?S D4;?B:9A<S EF9C9A< 86GK?9A4. 
5.�E?< (54 3 26)5, FB K<E?B K?9AB6 EBBF69FEF69AAB7B @AB7BK?9A4 D46AB: 
1) 4        2) 5          3) 6 

 

 

 

 

 

 

�4D<4AF 3 
�O59@8B9 >88= 87 64@84=B>6 >B69B4 8 74=9A8B9 97> 6 ;8AB>: A @97C;PB4B4<8. 

1.#9D9EF4AB6>4@< A4;O64RFES F4><9 EB98<A9A<S, >BFBDO9 EBEFBSF <;: 
1)"8A<I < F9I :9 n Q?9@9AFB6 < BF?<K4RFES 8DG7 BF 8DG74 FB?P>B CBDS8>B@ <I 
D4ECB?B:9A<S. 
2) n Q?9@9AFB6, 6;SFOI <I 84AAOI m D4;?<KAOI Q?9@9AFB6, < >BFBDO9 BF?<K4RFES 8DG7 BF 
8DG74 ?<5B E4@<@< Q?9@9AF4@<, ?<5B CBDS8>B@ <I D4ECB?B:9A<S. 
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3) 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@. 
2.%BK9F4A<S  B5B;A4K4RFES: 
1) Pn                         2)                         3)     

3.�B?<K9EF6B D4;@9M9A<= A4IB8<FES CB HBD@G?9: 
         1) 

  (               2) n!     3)  
  (      

4.&D9G7B?PA<> #4E>4?S3 QFB: 
1)�<AB@<4?PAO9 >BQHH<J<9AFO. 
2)&45?<J4 ;A4K9A<= 5<AB@<4?PAOI >BQHH<J<9AFB6. 
3)(BD@G?4 8?S D4;?B:9A<S EF9C9A< 86GK?9A4. 
5.�E?< (2I + G)6, FB K<E?B K?9AB6 EBBF69FEF69AAB7B @AB7BK?9A4 D46AB: 
1) 7        2) 5          3) 6 

 

 

 

 

 

 

�4D<4AF 4 
�O59@8B9 >88= 87 64@84=B>6 >B69B4 8 74=9A8B9 97> 6 ;8AB>: A @97C;PB4B4<8. 

1.$4;@9M9A<S@< A4;O64RFES F4><9 EB98<A9A<S, >BFBDO9 EBEFBSF <;: 
1)"8A<I < F9I :9 n Q?9@9AFB6 < BF?<K4RFES 8DG7 BF 8DG74 FB?P>B CBDS8>B@ <I 
D4ECB?B:9A<S. 
2) n Q?9@9AFB6, 6;SFOI <I 84AAOI m D4;?<KAOI Q?9@9AFB6, < >BFBDO9 BF?<K4RFES 8DG7 BF 
8DG74 ?<5B E4@<@< Q?9@9AF4@<, ?<5B CBDS8>B@ <I D4ECB?B:9A<S. 
3) 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@. 
2.#9D9EF4AB6>< B5B;A4K4RFES: 
1) Pn                         2)                         3)     

3.�B?<K9EF6B D4;@9M9A<= A4IB8<FES CB HBD@G?9: 
         1) 

  (               2) n!     3)  
  (      

4.�<AB@ !PRFBA4 3 QFB: 
1)�<AB@<4?PAO9 >BQHH<J<9AFO. 
2)&45?<J4 ;A4K9A<= 5<AB@<4?PAOI >BQHH<J<9AFB6. 
3)(BD@G?4 8?S D4;?B:9A<S EF9C9A< 86GK?9A4. 
5.�E?< (54 3 26)4, FB K<E?B K?9AB6 EBBF69FEF69AAB7B @AB7BK?9A4 D46AB: 
1) 4        2) 5          3) 6 

 

 

 

 

 

 

 

�4D<4AF 5 
�O59@8B9 >88= 87 64@84=B>6 >B69B4 8 74=9A8B9 97> 6 ;8AB>: A @97C;PB4B4<8. 

1.$4;@9M9A<S@< A4;O64RFES F4><9 EB98<A9A<S, >BFBDO9 EBEFBSF <;: 
1)"8A<I < F9I :9 n Q?9@9AFB6 < BF?<K4RFES 8DG7 BF 8DG74 FB?P>B CBDS8>B@ <I 
D4ECB?B:9A<S. 
2) n Q?9@9AFB6, 6;SFOI <I 84AAOI m D4;?<KAOI Q?9@9AFB6, < >BFBDO9 BF?<K4RFES 8DG7 BF 
8DG74 ?<5B E4@<@< Q?9@9AF4@<, ?<5B CBDS8>B@ <I D4ECB?B:9A<S. 
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3) 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@. 
2.#9D9EF4AB6>< B5B;A4K4RFES: 
1) Pn                         2)                         3)     

3.�B?<K9EF6B EBK9F4A<= A4IB8<FES CB HBD@G?9: 
         1) 

  (               2) n!     3)  
  (      

4.�<AB@ !PRFBA4 3 QFB: 
1)�<AB@<4?PAO9 >BQHH<J<9AFO. 
2)&45?<J4 ;A4K9A<= 5<AB@<4?PAOI >BQHH<J<9AFB6. 
3)(BD@G?4 8?S D4;?B:9A<S EF9C9A< 86GK?9A4. 
5.�E?< (2I 3 G)7, FB K<E?B K?9AB6 EBBF69FEF69AAB7B @AB7BK?9A4 D46AB: 
1) 7        2) 8          3) 6 

 

 

 

 

 

 

�4D<4AF 6 
�O59@8B9 >88= 87 64@84=B>6 >B69B4 8 74=9A8B9 97> 6 ;8AB>: A @97C;PB4B4<8. 

1.%BK9F4A<S@< A4;O64RFES F4><9 EB98<A9A<S, >BFBDO9 EBEFBSF <;: 
1)"8A<I < F9I :9 n Q?9@9AFB6 < BF?<K4RFES 8DG7 BF 8DG74 FB?P>B CBDS8>B@ <I 
D4ECB?B:9A<S. 
2) n Q?9@9AFB6, 6;SFOI <I 84AAOI m D4;?<KAOI Q?9@9AFB6, < >BFBDO9 BF?<K4RFES 8DG7 BF 
8DG74 ?<5B E4@<@< Q?9@9AF4@<, ?<5B CBDS8>B@ <I D4ECB?B:9A<S. 
3) 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@. 
2.$4;@9M9A<S B5B;A4K4RFES: 
1) Pn                         2)                         3)     

3.�B?<K9EF6B C9D9EF4AB6B> A4IB8<FES CB HBD@G?9: 
         1) 

  (               2) n!     3)  
  (      

4.            3 QFB: 
1)�<AB@<4?PAO9 >BQHH<J<9AFO. 
2)&45?<J4 ;A4K9A<= 5<AB@<4?PAOI >BQHH<J<9AFB6. 
3)(BD@G?4 8?S D4;?B:9A<S EF9C9A< 86GK?9A4. 
5.�E?< (54 3 26)5, FB K<E?B K?9AB6 EBBF69FEF69AAB7B @AB7BK?9A4 D46AB: 
1) 4        2) 5          3) 6 

 

 

 

 

 

 

�4D<4AF 7 
�O59@8B9 >88= 87 64@84=B>6 >B69B4 8 74=9A8B9 97> 6 ;8AB>: A @97C;PB4B4<8. 

1.#9D9EF4AB6>4@< A4;O64RFES F4><9 EB98<A9A<S, >BFBDO9 EBEFBSF <;: 
1)"8A<I < F9I :9 n Q?9@9AFB6 < BF?<K4RFES 8DG7 BF 8DG74 FB?P>B CBDS8>B@ <I 
D4ECB?B:9A<S. 
2) n Q?9@9AFB6, 6;SFOI <I 84AAOI m D4;?<KAOI Q?9@9AFB6, < >BFBDO9 BF?<K4RFES 8DG7 BF 
8DG74 ?<5B E4@<@< Q?9@9AF4@<, ?<5B CBDS8>B@ <I D4ECB?B:9A<S. 
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3) 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@. 
2.%BK9F4A<S  B5B;A4K4RFES: 
1) Pn                         2)                         3)     

3.�B?<K9EF6B D4;@9M9A<= A4IB8<FES CB HBD@G?9: 
         1) 

  (               2) n!     3)  
  (      

4.&D9G7B?PA<> #4E>4?S3 QFB: 
1)�<AB@<4?PAO9 >BQHH<J<9AFO. 
2)&45?<J4 ;A4K9A<= 5<AB@<4?PAOI >BQHH<J<9AFB6. 
3)(BD@G?4 8?S D4;?B:9A<S EF9C9A< 86GK?9A4. 
5.�E?< (2I + G)6, FB K<E?B K?9AB6 EBBF69FEF69AAB7B @AB7BK?9A4 D46AB: 
1) 7        2) 5          3) 6 

 

 

 

 

 

 

�4D<4AF 8 
�O59@8B9 >88= 87 64@84=B>6 >B69B4 8 74=9A8B9 97> 6 ;8AB>: A @97C;PB4B4<8. 

1.$4;@9M9A<S@< A4;O64RFES F4><9 EB98<A9A<S, >BFBDO9 EBEFBSF <;: 
1)"8A<I < F9I :9 n Q?9@9AFB6 < BF?<K4RFES 8DG7 BF 8DG74 FB?P>B CBDS8>B@ <I 
D4ECB?B:9A<S. 
2) n Q?9@9AFB6, 6;SFOI <I 84AAOI m D4;?<KAOI Q?9@9AFB6, < >BFBDO9 BF?<K4RFES 8DG7 BF 
8DG74 ?<5B E4@<@< Q?9@9AF4@<, ?<5B CBDS8>B@ <I D4ECB?B:9A<S. 
3) 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@. 
2.#9D9EF4AB6>< B5B;A4K4RFES: 
1) Pn                         2)                         3)     

3.�B?<K9EF6B D4;@9M9A<= A4IB8<FES CB HBD@G?9: 
         1) 

  (               2) n!     3)  
  (      

4.�<AB@ !PRFBA4 3 QFB: 
1)�<AB@<4?PAO9 >BQHH<J<9AFO. 
2)&45?<J4 ;A4K9A<= 5<AB@<4?PAOI >BQHH<J<9AFB6. 
3)(BD@G?4 8?S D4;?B:9A<S EF9C9A< 86GK?9A4. 
5.�E?< (54 3 26)4, FB K<E?B K?9AB6 EBBF69FEF69AAB7B @AB7BK?9A4 D46AB: 
1) 4        2) 5          3) 6 

 

 

&9@4 5.1�9>FBDO. �9=EF6<S A48 69>FBD4@< 6 79B@9FD<K9E>B= HBD@9. 
 

"F69FPF9 A4 6BCDBEO: 
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.  

 

&9@4 5.2 �4;<E A4 C?BE>BEF< < 6 CDBEFD4AEF69. 
 

"F69FPF9 A4 6BCDBEO: 
1)�4=F9 BCD989?9A<9 54;<E4 A4 C?BE>BEF<. 
2) �4=F9 BCD989?9A<9 54;<E4 6 CDBEFD4AEF69. 
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3)�4> D4;?B:<FP 84AAO= 69>FBD  6 54;<E. 
4)+FB A4;O649FES >BBD8<A4F4@< 69>FBD4? 

 

 

&9@4 5.3 �9=EF6<S A48 69>FBD4@< 6 >BBD8<A4FAB= HBD@9. 
"F69FPF9 A4 6BCDBEO: 
1)�4> E?B:<FP (6OK9EFP) 69>FBDO 6 >BBD8<A4FAB= HBD@9? 
2)�4> G@AB:<FP 69>FBD A4 K<E?B 6 >BBD8<A4FAB= HBD@9? 

 

&9@4 5.4 %>4?SDAB9 CDB<;6989A<9 69>FBDB6 
 

�OCB?A<FP GEFAB GCD4:A9A<S 1-6 <; GK95A<>4 7?.5, ;4ASF<9 3 
 

&9@4 5.5 �9?9A<9 BFD9;>4 6 ;484AAB@ BFABL9A<<. 
 

"F69FPF9 A4 6BCDBEO: 
1)�4> D4;89?<FP BFD9;B> 6 ;484AAB@ BFABL9A<<? 
2)!4=8<F9 >BBD8<A4FO FBK>< 89?9A<S BFD9;4 �� 6 BFABL9A<< 2 : 3, 9E?< �(4; 6), 
�(10; -2). 

 

&9@4 5.6 #D<@9A9A<9 69>FBDB6 CD< D9L9A<< ;484K. 
 

1.$9L<FP ;484KG: 
1)!4=F< 8?<AG 69>FBD4  ⃗ = 3  ⃗⃗⃗ + 2 ⃗⃗, 9E?<  ⃗⃗ = (2; -7),  ⃗⃗ = (-3; 6). 

2)!4=F< G7B? @9:8G 69>FBD4@<  ⃗⃗ =(-3; 2) <  ⃗⃗ = (-5; -1). 

 

!4CD<@9D: 
1) !4=F< 8?<AG 69>FBD4  ⃗ = 3  ⃗⃗⃗ + 2 ⃗⃗, 9E?<  ⃗⃗ = (3; -4),  ⃗⃗ = (-6; 8). 

$9L9A<9:  ⃗ = 3· (3; -4) + 2· (-6; 8) = (9; -12) + (-12; 16) = (-3; 4) | ⃗|= √(         = √     = √   = 5   !4=F< G7B? @9:8G 69>FBD4@<  ⃗⃗ =(4; 0) <  ⃗⃗ = (2; -2). 

$9L9A<9: <ECB?P;GS HBD@G?G cos φ = 
          | ⃗⃗⃗|   | ⃗⃗⃗| , A4IB8<@ 

 

cos φ =           (    √  = 
√  ;  φ  = arccos 

√   = 
   

 

&9@4 5.7 �FB7B6B9 ;4ASF<9 CB D4;89?G «�BBD8<A4FO < 69>FBDO 

 

�BAFDB?PA4S D45BF4. 
�BAFDB?PA4S D45BF4 7 2 

«�9>FBDO» 
1 �4D<4AF. 

1.!4=F< 8?<AG 69>FBD4  ⃗ = 2 ⃗⃗ + 3 ⃗⃗⃗, 9E?<  ⃗⃗ = (2; - 3),  ⃗⃗⃗ = (4; 5). 

2.!4=F< ;A4K9A<9 CDB<;6989A<S: ( ⃗ - 2  ⃗⃗⃗⃗  · 3 ⃗⃗⃗, 9E?< | ⃗⃗| = 4, | ⃗⃗⃗| = 5, | ⃗| = 2, ∠( ⃗⃗; ⃗⃗⃗  = 30ْ, ∠( ⃗⃗⃗;  ⃗⃗) = 60ْ. 
3.�4A &��%. !4=F< C9D<@9FD FD9G7B?PA<>4, 8?<AG @98<4AO �  < G7B? �, 9E?< �(2; -2), 

�(-3;5), %(4; 3) 
 

�BAFDB?PA4S D45BF4 7 2 
«�9>FBDO» 
2 �4D<4AF. 
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1.!4=F< 8?<AG 69>FBD4  ⃗⃗ = 3 ⃗⃗ + 2 ⃗⃗⃗, 9E?<  ⃗⃗ = (2;  3),  ⃗⃗⃗ = (-4; 1). 

2.!4=F< ;A4K9A<9 CDB<;6989A<S: ( ⃗ - 2  ⃗⃗⃗⃗  · 2 ⃗⃗⃗, 9E?< | ⃗⃗| = 3, | ⃗⃗⃗| = 1, | ⃗| = 2, ∠( ⃗⃗; ⃗⃗⃗  = 60ْ, ∠( ⃗⃗⃗;  ⃗⃗) = 90ْ. 
3.�4A &��%. !4=F< C9D<@9FD FD9G7B?PA<>4, 8?<AG @98<4AO �  < G7B? �, 9E?< �(-4;-2), 

�(-3;1), %(5; 3) 
 

�BAFDB?PA4S D45BF4 7 2 
«�9>FBDO» 
3 �4D<4AF. 

1.!4=F< 8?<AG 69>FBD4  ⃗ = 2 ⃗⃗ - 3 ⃗⃗⃗, 9E?<  ⃗⃗ = (7; 0),  ⃗⃗⃗ = (4; -3). 

2.!4=F< ;A4K9A<9 CDB<;6989A<S: ( ⃗ - 4  ⃗⃗⃗⃗  ·  ⃗⃗⃗, 9E?< | ⃗⃗| = 1, | ⃗⃗⃗| = 6, | ⃗| = 3, ∠( ⃗⃗; ⃗⃗⃗  = 90ْ, ∠( ⃗⃗⃗;  ⃗⃗) =45ْ. 
3.�4A &��%. !4=F< C9D<@9FD FD9G7B?PA<>4, 8?<AG @98<4AO �  < G7B? �, 9E?< �(0; 6), 
�(-3;5), %(-1; 0) 

 

�BAFDB?PA4S D45BF4 7 2 
«�9>FBDO» 
4 �4D<4AF. 

1.!4=F< 8?<AG 69>FBD4  ⃗⃗ = 4 ⃗⃗ + 3 ⃗⃗⃗, 9E?<  ⃗⃗ = (8; - 1),  ⃗⃗⃗ = (3; -2). 

2.!4=F< ;A4K9A<9 CDB<;6989A<S: ( ⃗ - 5  ⃗⃗⃗⃗  · 2 ⃗⃗⃗, 9E?< | ⃗⃗| = 3, | ⃗⃗⃗| = 1, | ⃗| = 1, ∠( ⃗⃗; ⃗⃗⃗  = 30ْ, ∠( ⃗⃗⃗;  ⃗⃗) = 45ْ. 
3.�4A &��%. !4=F< C9D<@9FD FD9G7B?PA<>4, 8?<AG @98<4AO �  < G7B? �, 9E?< �(4;1), 
�(2;-3), %(-4; 0) 

 

�BAFDB?PA4S D45BF4 7 2 
«�9>FBDO» 
5 �4D<4AF. 

1.!4=F< 8?<AG 69>FBD4  ⃗ = 4 ⃗⃗ - 3 ⃗⃗⃗, 9E?<  ⃗⃗ = (-1; - 3),  ⃗⃗⃗ = (0; 5). 

2.!4=F< ;A4K9A<9 CDB<;6989A<S: ( ⃗ - 2  ⃗⃗⃗⃗  · 3 ⃗⃗⃗, 9E?< | ⃗⃗| = 1, | ⃗⃗⃗| = 3, | ⃗| = 2, ∠( ⃗⃗; ⃗⃗⃗  = 30ْ, ∠( ⃗⃗⃗;  ⃗⃗) = 60ْ. 
3.�4A &��%. !4=F< C9D<@9FD FD9G7B?PA<>4, 8?<AG @98<4AO �  < G7B? �, 9E?< �(3;-2), 

�(-3;-1), %(0; 3) 
 

�BAFDB?PA4S D45BF4 7 2 
«�9>FBDO» 
6 �4D<4AF. 

1.!4=F< 8?<AG 69>FBD4  ⃗⃗ = 2 ⃗⃗ + 4 ⃗⃗⃗, 9E?<  ⃗⃗ = (2;  -3),  ⃗⃗⃗ = (4; 1). 

2.!4=F< ;A4K9A<9 CDB<;6989A<S: ( ⃗ - 2  ⃗⃗⃗⃗  · 3 ⃗⃗⃗, 9E?< | ⃗⃗| = 3, | ⃗⃗⃗| = 3, | ⃗| = 1, ∠( ⃗⃗; ⃗⃗⃗  = 60ْ, ∠( ⃗⃗⃗;  ⃗⃗) = 90ْ. 
3.�4A &��%. !4=F< C9D<@9FD FD9G7B?PA<>4, 8?<AG @98<4AO �  < G7B? �, 9E?< �(-4;-2), 

�(-3;2), %(2; 3) 
 

 

�BAFDB?PA4S D45BF4 7 2 
«�9>FBDO» 
7 �4D<4AF. 

1.!4=F< 8?<AG 69>FBD4  ⃗ = 5 ⃗⃗ - 3 ⃗⃗⃗, 9E?<  ⃗⃗ = (1; 0),  ⃗⃗⃗ = (2; -3). 

2.!4=F< ;A4K9A<9 CDB<;6989A<S: ( ⃗ - 4  ⃗⃗⃗⃗  ·  ⃗⃗⃗, 9E?< | ⃗⃗| = 1, | ⃗⃗⃗| = 2, | ⃗| = 3, ∠( ⃗⃗; ⃗⃗⃗  = 90ْ, ∠( ⃗⃗⃗;  ⃗⃗) =45ْ. 
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3.�4A &��%. !4=F< C9D<@9FD FD9G7B?PA<>4, 8?<AG @98<4AO �  < G7B? �, 9E?< �(0; 4), 
�(2;5), %(1; -1) 

 

�BAFDB?PA4S D45BF4 7 2 
«�9>FBDO» 
8 �4D<4AF. 

1.!4=F< 8?<AG 69>FBD4  ⃗⃗ =  ⃗⃗ + 3 ⃗⃗⃗, 9E?<  ⃗⃗ = (-3; - 1),  ⃗⃗⃗ = (4; -2). 

2.!4=F< ;A4K9A<9 CDB<;6989A<S: ( ⃗ - 5  ⃗⃗⃗⃗  · 2 ⃗⃗⃗, 9E?< | ⃗⃗| = 3, | ⃗⃗⃗| = 2, | ⃗| = 5, ∠( ⃗⃗; ⃗⃗⃗  = 30ْ, ∠( ⃗⃗⃗;  ⃗⃗) = 45ْ. 
3.�4A &��%. !4=F< C9D<@9FD FD9G7B?PA<>4, 8?<AG @98<4AO �  < G7B? �, 9E?< �(4;3), 
�(2;-1), %(-4; 1) 

 

 

&9@4 6.1 $48<4AA4S @9D4 G7?4 
 

1."F69FPF9 A4 6BCDBEO: 
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<? 
 

&9@4 6.2 $9L9A<9 ;484K CB F9@9 «$48<4AA4S @9D4 G7?4» 
 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
1.#9D969EF< 6 D48<4AAGR @9DG: 
64D<4AF  64D<4AF  

1 30°ْ; 135ْ; 380ْ; -200ْ; -35ْ 14 15ْ; 280ْ; 450ْ; -26ْ; -180ْ 
2 45ْ; 120ْ; 400ْ; -50ْ; - 220ْ 15 46ْ; 135ْ; 370ْ; -18ْ; -240ْ 
3 60ْ; 240ْ; 420ْ; - 20ْ; - 300ْ 16 10ْ; 260ْ; 405ْ; - 64ْ; -135ْ 
4 180ْ; 36ْ; 390ْ; - 42ْ; -130ْ 17 12ْ; 180ْ; 510ْ; - 75ْ; -310ْ 
5 270ْ; 25ْ; 440ْ;- 36ْ; -124ْ 18 28ْ; 300ْ; 105ْ; - 80ْ; -266ْ 
6 80ْ; 300ْ; 520ْ; - 45ْ; - 200ْ 19 42ْ; 122ْ; 444ْ; -40ْ; - 126ْ 
7 90ْ; 200ْ; 600ْ; - 72ْ; - 160ْ 20 4ْ; 106ْ; 308ْ; -24ْ; -145ْ 
8 40ْ; 150ْ; 350ْ; - 30ْ; - 260ْ 21 38ْ; 276ْ; 610ْ; -74ْ; -172ْ 
9 32ْ; 140ْ; 410ْ; -90ْ; -120ْ 22 14ْ; 118ْ; 365ْ; -16ْ; -340ْ 
10 48ْ; 210ْ; 460ْ; -60ْ; -330ْ 23 62ْ; 215ْ; 412ْ; -38ْ; -270ْ 
11 65ْ; 270ْ; 310ْ; - 180ْ; -24ْ 24 16ْ; 204ْ; 512ْ; -31ْ; - 156ْ 
12 35ْ; 100ْ; 480ْ; -12ْ; -360ْ 25 26ْ; 215ْ; 430ْ; -22ْ; -320ْ 
13 20ْ; 110ْ; 500ْ; - 50ْ; -270ْ 26 5ْ; 130ْ; 700ْ; -70ْ; -223ْ 
 

 

&9@4 6.3  %<AGE, >BE<AGE, F4A79AE < >BF4A79AE G7?4. 
 

1."F69FPF9 A4 6BCDBEO: 
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. 
2. �OCB?A<FP GCD4:A9A<S 1-5 <; GK95A<>4 7?464 6, ;4ASF<9 2. 
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&9@4 6.4 �46<E<@BEFP @9:8G E<AGEB@, >BE<AGEB@, F4A79AEB@ < >BF4A79AEB@ B8AB7B < FB7B 
:9 G7?4. 

"F69FPF9 A4 6BCDBEO: 
 

1)#DBK<F4=F9 BEAB6AB9 FD<7BAB@9FD<K9E>B9 FB:89EF6B. 
2)�4> A4=F< E<AGE K<E?4, 9E?< <;69EF9A >BE<AGE QFB7B K<E?4. 
3) �4> A4=F< >BE<AGE K<E?4, 9E?< <;69EF9A E<AGE QFB7B K<E?4. 
 

&9@4 6.5 &D<7BAB@9FD<K9E><9 FB:89EF64. 
 

"F69FPF9 A4 6BCDBEO: 
1)&4A79AE 3 QFB BFABL9A<9 & 

2) >BF4A79AE 3 QFB BFABL9A<9 & 

3)�4> A4=F< E<AGE K<E?4, 9E?< <;69EF9A >BF4A79AE QFB7B :9 K<E?4? 
4) �4> A4=F< >BE<AGE K<E?4, 9E?< <;69EF9A F4A79AE QFB7B :9 K<E?4? 
5)�4> A4=F< ;A4K9A<9 E<AGE4, >BE<AGE4, F4A79AE4 < >BF4A79AE4 8?S BFD<J4F9?PAB7B K<E?4? 
 

&9@4 6.6 �OK<E?9A<9 ;A4K9A<= FD<7BAB@9FD<K9E><I 6OD4:9A<=. 
 �OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
 

7 64D<4AF4 ;484A<9 
1 1 !4=F< cosα, tgα, ctgα, 9E?< sinα = 

  ,     < α < Ã 

2 �OK<E?<FP: 
√    (   )    (   )    (   )     (   )  

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 
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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: 
      (   ) (  (   )     (   )) 

 

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: 
    (   )         (   )      (   ) 

 



55 

 

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:  
     (   )     (   )    (   )  

 

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: 
    (   )     (   )    (   )   

&9@4 6.7 (BD@G?O E?B:9A<S 
 

�OCB?A<FP <; GK95A<>4 7?464 6, ;4ASF<9 2, GCD5,6., ;4ASF<9 3, GCD.1. 
 

&9@4 6.8 (BD@G?O 86B=AB7B < CB?B6<AAB7B 4D7G@9AF4. 
 

�A<@4F9?PAB CDBK<F4FP GK95A<> 7?464 6, ;4ASF<9 3, 6OCB?A<FP GCD2. 
 

&9@4 6.9 (BD@G?O CD<6989A<S. 
 

1)"F69FPF9 A4 6BCDBEO: 
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? 
2)!4=F< ;A4K9A<9 sin 120ْ, cos 150ْ , tg 135ْ . 
 

&9@4 6.10 %G@@4 < D4;ABEFP E<AGEB6. %G@@4 < D4;ABEFP >BE<AGEB6. 
 

!4=8<F9 ;A4K9A<9 6OD4:9A<S: 
1)sin 5α + sin 3α, 
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2)cos 34ْ + cos 26ْ. 
 

&9@4 6.11 #D9B5D4;B64A<9 CDB<;6989A<S 6 EG@@G. 
 

!4=8<F9 ;A4K9A<9 6OD4:9A<S: 
1)sin28ْ · sin32ْ, 
2)cos3x · cosx. 

 

&9@4 6.12  $9L9A<9 ;484K A4 CD<@9A9A<9 BEAB6AOI FD<7BAB@9FD<K9E><I HBD@G?. 
 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9:  
 1.�OK<E?<FP: 
7 

64D<4AF 
#B HBD@G?4@ E?B:9A<S. #B HBD@G?4@ CD<6989A<S. 

1 sin 120ْ ;   tg    cos 150ْ ;  ctg 
    

2 cos 135ْ ; ctg 
     sin 210ْ ; tg 

     

3 tg 75ْ ;  sin 
    ctg 225ْ ; cos 

    

4 cos 210ْ ; ctg 
    sin 150ْ ; tg 

    

5 sin 225ْ ; cos
    tg 135ْ ; ctg 

    

6  tg120ْ ;   sin
    ctg 150ْ ;  cos 

    

7 cos 135ْ ; tg 
    sin 210ْ ; ctg 

    

8 sin 75ْ ;  ctg 
    tg 225ْ ; cos 

    

9 ctg 210ْ ; sin 
    tg 150ْ ; cos 

    

10 tg 225ْ ; ctg
    sin 135ْ ; cos 

    

11 cos120ْ ;   tg    ctg 150ْ ; sin 
    

12 cos 135ْ ; ctg 
    sin 210ْ ; tg 

    

13 sin 150ْ ;  tg 
    cos 120ْ ;   ctg

    

14 sin 210ْ ; cos 
    tg 135ْ ; ctg 

    

15 ctg 225ْ ; sin 
    tg 240° ;  cos    

16 cos 150ْ ; tg 
    sin 210ْ ; ctg 

    

17 tg 135ْ ; ctg 
    sin 225ْ ; cos

    

18 ctg 150ْ ;  cos 
    tg120ْ ;   sin

    

19 sin 210ْ ; ctg 
    cos 135ْ ; tg 

    

20 ctg 225ْ ; cos 
    sin 240°;  tg     

21 tg 150ْ ; cos 
    ctg 210ْ ; sin 

    

22 sin 135ْ ; cos 
    tg 225ْ ; ctg

    

23 ctg 120ْ ; sin 
    cos150ْ ;   tg    

24 sin 330ْ ; tg 
    cos 135ْ ; ctg 
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25 cos 300ْ ; tg 
    ctg 150ْ ; sin 

    

 

2.'CDBEF<FP 6OD4:9A<9: 
7 
64D<4AF4 

 

1 (                       

 

2 1 3 (1 + ctg
2α) · sin2α 

 

3 (1 + tg
2α) · cos2α 3 1 

 

4 1 + tg
2α  

 

5 1 3 sin
2α · ( 1 + ctg2α) 

 

6                 3 ctgα · cosα 
 

7                 

8 (ctg
2α +1) · sin2α 3 1 

 

9 cos
2α + ctg2α + sin2α 

 

10         3 1 

 

11 cos
2α + tg2α · tg2

 + sin
2α 

 

12 cosα· tgα 3 2sinα 
 

13             

 

14 (                       

 

15 1 + ctg
2α  

 

16 cosα 3 sinα · ctgα 
 

17             

 

18                

 

19                 3 ctgα · cosα 
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20 1 3 (1 + ctg
2α) · sin2α 

 

21 1 3 sin
2α · ( 1 + ctg2α) 

 

22                 

 

23 sin
2α + ctg2α + cos

2α 
 

24 (ctg
2α +1) · sin2α 3 1 

 

25 cosα 3 sinα · ctgα 
 

 

 

3.�B>4;4FP FB:89EF6B: 
7 64D<4AF  

1                            = tg
2α 

 

2              · ctgα = 1 
 

3                          = ctgα 3 1 

 

4 tgα 3 tgβ =    (                 

 

5              = tgα 
 

6 sin2α = (              

 

7 2              

 

8 1 + tgα · ctgβ =    (                 

 

9                            = tg
2β 

 

10  ctgα 3 1= 
                         

 

11  
   (                 = tgα 3 tgβ 

 

12 (              = sin2α 
 

13  
   (                 = 1 + tgα · ctgβ 

 

14              · ctgβ = 1 
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15 2        +       

 

16  tgα =              

 

17 2               

 

18                           + 1 = ctgα  
 

19  tgα · ctgβ =    (                 - 1 

 

20 tgβ =              

 

21  tg
2α =                            

 

22    (                  - tgα · ctgβ = 1  
23 (              = sin2β 

 

24    (                  + tgβ = tgα  
 

25              = tgφ 

 

 

&9@4 6.13 &D<7BAB@9FD<K9E><9 HGA>J<< < <I E6B=EF64 
 

1."F69F<FP A4 6BCDBEO: 
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 . 

2.#BEFDB=F9 7D4H<> HGA>J<< y = ctg x < C9D9K<E?<F9 99 E6B=EF64. 
 

&9@4 6.14 $9L9A<9 CDBEF9=L<I FD<7BAB@9FD<K9E><I GD46A9A<= < A9D469AEF6. 
�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 6, ;4ASF<9 5, GCD1-10(1,2,3). 

 

&9@4 6.15 $9L9A<9 CDBEF9=L<I FD<7BAB@9FD<K9E><I GD46A9A<= < A9D469AEF6. 
 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 6, ;4ASF<9 5, GCD10(4 - 10). 

 

&9@4 6.16 �FB7B6B9 ;4ASF<9 CB D4;89?G «"EAB6O FD<7BAB@9FD<<». 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 1. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 12ْ ; 5) α = 150ْ ;  6) α = 380ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
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4) α =   ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 36ْ ;  5) α =     ;  6) α = 1,37  7) α = - 115ْ 
4. �OK<E?<FP: 
4) sin 45ْ ;  5) tg 135ْ ; 6) cos 

      7) ctg 
    

8) 
   (   )    (   )    (   )  

5.!4=F< ;A4K9A<9: 
sin α; tg α; cos 2α, 9E?< cos α = -    , Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
cos15ْ + cos45ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 2. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 15ْ ; 5) α = 140ْ ;  6) α = 400ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =   ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 89ْ ;  5) α =      ;  6) α = 2,3  7) α = - 225ْ 
4. �OK<E?<FP: 
4) tg 45ْ ;  5) cos 135ْ ; 6) sin 

      7) ctg 
    

8) 
    (   )    (   )     (   )  

5.!4=F< ;A4K9A<9: 
sin 2α; ctg α, 9E?< cos α = -    , Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
sin68ْ -  sin22ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 3. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 32ْ ; 5) α = 200ْ ;  6) α = 450ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 92ْ ;  5) α =     ;  6) α = 3,3  7) α = - 15ْ 
4. �OK<E?<FP: 
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4) sin 30ْ ;  5) tg 120ْ ; 6) cos 
      7) ctg 

    

8) 
  (   )     (   )      (   )  

5.!4=F< ;A4K9A<9: 
 tg α; cos 2α, 9E?< sin α =     , 

   ˂ α ˂ Ã 
6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
sin52ْ - sin38ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 4. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 22ْ ; 5) α = 100ْ ;  6) α = 420ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 112ْ ;  5) α =    ;  6) α = 6,3  7) α = - 105ْ 
4. �OK<E?<FP: 
4) cos 60ْ ;  5) tg 210ْ ; 6) cos 

      7) ctg 
    

8) 
   (   )    (   )       (   )  

5.!4=F< ;A4K9A<9: 
 ctg α; cos 2α, 9E?< sin α = -    ,  Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
cos82ْ + cos8ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 5. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 62ْ ; 5) α = 244ْ ;  6) α = 520ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =      ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 312ْ ;  5) α =     ;  6) α = 4,9  7) α = - 365ْ 
4. �OK<E?<FP: 
4) tg 60ْ ;  5) cos300ْ ; 6) ctg 

      7) sin 
    

8) 
   (   )      (   )       (   )  

5.!4=F< ;A4K9A<9: 
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 tg α; sin 2α, 9E?< sin α = -    ,  Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
sin15ْ + sin75ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 6. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 130ْ ; 5) α = 44ْ ;  6) α = 560ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =      ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 51ْ ;  5) α = -     ;  6) α = 1,6  7) α = 284ْ 
4. �OK<E?<FP: 
4) ctg 30ْ ;  5) cos120ْ ; 6) tg 

      7) sin 
    

8) 
    (   )    (   )  √    (   )  

5.!4=F< ;A4K9A<9: 
 tg α; cos 2α, 9E?< cos α =   ,  

    ˂ α ˂ 2 Ã 
6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
cos13ْ + cos77ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 7. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 32ْ ; 5) α = 140ْ ;   6) α = 380ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 36ْ ; 5) α =    ;  6) α = 3,3  7) α = - 115ْ 
4. �OK<E?<FP: 
4) tg 45ْ ; 5) cos150ْ ; 6) sin 

      7) ctg 
    

8) 
    (   )    (   )     (   )  

5.!4=F< ;A4K9A<9: 
sin α; tg α; cos 2α, 9E?< cos α = -    , Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
sin68ْ -  sin22ْ 
 

�BAFDB?PA4S D45BF4 7 3 
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�4D<4AF 7 8. 
1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 22ْ ; ; 5) α = 200ْ ;  6) α = 450ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;   6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 92ْ ;  5) α =     ;  6) α = 6,3  7) α = - 105ْ 
4. �OK<E?<FP: 
4) cos 60ْ ;  5) tg 210ْ ; 6) sin 

      7) ctg 
    

8) 
   (   )    (   )    (   )  

5.!4=F< ;A4K9A<9: 
tg α; cos 2α, 9E?< sin α =     , 

   ˂ α ˂ Ã 
6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
cos82ْ + cos8ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 9. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 15ْ ; 5) α = 100ْ ;  6) α = 420ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;   6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 51ْ ;  5) α = -     ;  6) α = 2,6 ;  7) α = 384ْ 
4. �OK<E?<FP: 
4) sin 30ْ ;  5) tg 120ْ ; 6) ctg 

      7) cos 
    

8) 
  (   )     (   )      (   )  

5.!4=F< ;A4K9A<9: 
 ctg α; cos 2α, 9E?< sin α = -    ,  Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
cos15ْ + cos45ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 10. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 12ْ ; 5) α = 150ْ ;  6) α = 380ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =   ;      5) α =     ;     6) α =     
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3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 92ْ ;  5) α =     ;  6) α = 3,3  7) α = - 15ْ 
4. �OK<E?<FP: 
4) cos 60ْ ;  5) tg 210ْ ; 6) cos 

      7) ctg 
    

8) 
   (   )      (   )       (   )  

5.!4=F< ;A4K9A<9: 
 tg α; cos 2α, 9E?< cos α =   ,  

    ˂ α ˂ 2 Ã 
6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
Sin34ْ -  sin56ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 11. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 12ْ ; 5) α = 150ْ ;  6) α = 380ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =   ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 36ْ ;  5) α =     ;  6) α = 1,37  7) α = - 115ْ 
4. �OK<E?<FP: 
4) sin 45ْ ;  5) tg 135ْ ; 6) cos 

      7) ctg 
    

8) 
   (   )    (   )    (   )  

5.!4=F< ;A4K9A<9: 
sin α; tg α; cos 2α, 9E?< cos α = -    , Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
cos15ْ + cos45ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 12. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 15ْ ; 5) α = 140ْ ;  6) α = 400ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =   ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 89ْ ;  5) α =      ;  6) α = 2,3  7) α = - 225ْ 
4. �OK<E?<FP: 
4) tg 45ْ ;  5) cos 135ْ ; 6) sin 

      7) ctg 
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8) 
    (   )    (   )     (   )  

5.!4=F< ;A4K9A<9: 
sin 2α; ctg α, 9E?< cos α = -    , Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
sin68ْ -  sin22ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 13. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 32ْ ; 5) α = 200ْ ;  6) α = 450ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 92ْ ;  5) α =     ;  6) α = 3,3  7) α = - 15ْ 
4. �OK<E?<FP: 
4) sin 30ْ ;  5) tg 120ْ ; 6) cos 

      7) ctg 
    

8) 
  (   )     (   )      (   )  

5.!4=F< ;A4K9A<9: 
 tg α; cos 2α, 9E?< sin α =     , 

   ˂ α ˂ Ã 
6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
sin52ْ - sin38ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 14. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 22ْ ; 5) α = 100ْ ;  6) α = 420ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 112ْ ;  5) α =    ;  6) α = 6,3  7) α = - 105ْ 
4. �OK<E?<FP: 
4) cos 60ْ ;  5) tg 210ْ ; 6) cos 

      7) ctg 
    

8) 
   (   )    (   )       (   )  

5.!4=F< ;A4K9A<9: 
 ctg α; cos 2α, 9E?< sin α = -    ,  Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
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cos82ْ + cos8ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 71 5. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 62ْ ; 5) α = 244ْ ;  6) α = 520ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =      ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 312ْ ;  5) α =     ;  6) α = 4,9  7) α = - 365ْ 
4. �OK<E?<FP: 
4) tg 60ْ ;  5) cos300ْ ; 6) ctg 

      7) sin 
    

8) 
   (   )      (   )       (   )  

5.!4=F< ;A4K9A<9: 
 tg α; sin 2α, 9E?< sin α = -    ,  Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
sin15ْ + sin75ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 16. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 130ْ ; 5) α = 44ْ ;  6) α = 560ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =      ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 51ْ ;  5) α = -     ;  6) α = 1,6  7) α = 284ْ 
4. �OK<E?<FP: 
4) ctg 30ْ ;  5) cos120ْ ; 6) tg 

      7) sin 
    

8) 
    (   )    (   )  √    (   )  

5.!4=F< ;A4K9A<9: 
 tg α; cos 2α, 9E?< cos α =   ,  

    ˂ α ˂ 2 Ã 
6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
cos13ْ + cos77ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 17. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 32ْ ; 5) α = 140ْ ;   6) α = 380ْ 
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2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 36ْ ; 5) α =    ;  6) α = 3,3  7) α = - 115ْ 
4. �OK<E?<FP: 
4) tg 45ْ ; 5) cos150ْ ; 6) sin 

      7) ctg 
    

8) 
    (   )    (   )     (   )  

5.!4=F< ;A4K9A<9: 
sin α; tg α; cos 2α, 9E?< cos α = -    , Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
sin68ْ -  sin22ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 71 8. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 22ْ ; ; 5) α = 200ْ ;  6) α = 450ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;   6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 92ْ ;  5) α =     ;  6) α = 6,3  7) α = - 105ْ 
4. �OK<E?<FP: 
4) cos 60ْ ;  5) tg 210ْ ; 6) sin 

      7) ctg 
    

8) 
   (   )    (   )    (   )  

5.!4=F< ;A4K9A<9: 
tg α; cos 2α, 9E?< sin α =     , 

   ˂ α ˂ Ã 
6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
cos82ْ + cos8ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 19. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 15ْ ; 5) α = 100ْ ;  6) α = 420ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =    ;      5) α =     ;   6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 51ْ ;  5) α = -     ;  6) α = 2,6 ;  7) α = 384ْ 
4. �OK<E?<FP: 
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4) sin 30ْ ;  5) tg 120ْ ; 6) ctg 
      7) cos 

    

8) 
  (   )     (   )      (   )  

5.!4=F< ;A4K9A<9: 
 ctg α; cos 2α, 9E?< sin α = -    ,  Ã ˂ α ˂     

6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
cos15ْ + cos45ْ 
 

�BAFDB?PA4S D45BF4 7 3 
�4D<4AF 7 20. 

1.#9D969EF< <; 7D48GEAB= @9DO 6 D48<4AAGR: 
4) α = 12ْ ; 5) α = 150ْ ;  6) α = 380ْ 
2.#9D969EF< <; D48<4AAB= @9DO 6 7D48GEAGR: 
4) α =   ;      5) α =     ;     6) α =     

3."CD989?<FP @9EFBCB?B:9A<9 FBK>< A4 98<A<KAB= B>DG:ABEF<: 
4) α = 92ْ ;  5) α =     ;  6) α = 3,3  7) α = - 15ْ 
4. �OK<E?<FP: 
4) cos 60ْ ;  5) tg 210ْ ; 6) cos 

      7) ctg 
    

8) 
   (   )      (   )       (   )  

5.!4=F< ;A4K9A<9: 
 tg α; cos 2α, 9E?< cos α =   ,  

    ˂ α ˂ 2 Ã 
6.#D98EF46<FP 6 6<89 CDB<;6989A<S: 
Sin34ْ -  sin56ْ 
 
&9@4 7.1(GA>J<<, ECBEB5O ;484A<S HGA>J<= 

 

1."F69F<FP A4 6BCDBEO: 
1)�4=F9 BCD989?9A<9 HGA>J<<. 
2)+FB A4;O649FES B5?4EFPR BCD989?9A<S HGA>J<<? 
3)KFB A4;O649FES B5?4EFPR ;A4K9A<= HGA>J<<? 
�?4EE HGA>J<=, >BFBDO9 <;GK4RFES 6 L>B?PAB= CDB7D4@@9, A4;O64RF >?4EEB@ 
Q?9@9AF4DAOI HGA>J<=. � A<@ BFABESF: 

 �<A9=AGR HGA>J<R 

 �648D4F<KAGR 

 �G5<K9E>GR 

 "5D4FAGR CDBCBDJ<BA4?PAGR < A9>BFBDO9 8DG7<9.  
$4EE@BFD<@ A9>BFBDO9 <; A<I CB8DB5AB, 8DG7<9 B5;BDAB. 

.Л8=99=4O DC=:F8O 

�?@989;9=89: 
Л8=99=>9 DC=:F899 =47O649BAO DC=:F8O, 8<9Nщ4O 688: 
                               C = 4E+6, 
 789 4, 6 – ;N5O9 899AB68B9;P=O9 G8A;4, E – =97468A8<4O ?9@9<9==4O.  
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�D4H<>B@ ?<A9=AB= HGA>J<< S6?S9FES CDS@4S ?<A<S: 
                                                   '                     G=4I+6 
 

 

           

                                           α                                                            

                                                                  X 

 

%@OE? >BQHH<J<9AFB6 4 < 6: 
6 - CB>4;O649F FBK>G C9D9E9K9A<S E BEPR BD8<A4F (G), 
4 3 G7?B6B= >BQHH<J<9AF, K<E?9AAB D469A  F4A79AEG G7?4 A4>?BA4 CDS@B= > 
CB?B:<F9?PAB@G A4CD46?9A<R BE< 45EJ<EE (I), 4 = tgα. 
#DS@4S EFDB<FES «CB FBK>4@». �?S QFB7B EBEF46?S9FES F45?<J4: 

I 0 4I+6=0, I=& 

G 6 0 

2.�>AB@>9B9 7@4D8:8 DC=:F89: 
  

1.G = 2I - 3 

 

2.G = -  2I + 3 
 

3.G = 2 4. G = 3I 
 

 

 

 

1. �B69BPB9 =4 6>?@>AO: 
a. +FB B5M97B 6O 6<8<F9 6 GD46A9A<SI? 
b. +FB B5M97B 6O 6<8<F9 6 D4ECB?B:9A<< CDS@OI? 
c. �4><9 @B:AB E89?4FP 6O6B8O? 

 

 
&9@4 7.2 %6B=EF64 HGA>J<= 

 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 7, ;4ASF<9 1, GCD1-9. 

 

 
&9@4 7.3 "5?4EFP BCD989?9A<S HGA>J<< 

 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
!4=F< B5?4EFP BCD989?9A<S HGA>J<<: 
64D<4AF  

1 1.G = 2I5
 3 I + 3                             2.G = √         

   

    3.G =                                          4.G = √       

 

2 1.G = 4I + 7I3
                              2.G = √    

       

   

      3.G =     √                                 4.G =    + √    

3 1.G = 2I7
 + 

                                  2.G = √     3 I2
 

 

в 
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3.G =                                                4.G=         + √     

 
4. 

1.G = √      
 + 6I7

                     2.G = 4 -       

3.G =                                               4.G = √    + 4I3
       

                   
5. 

1.G = 7I9
 - 

                                  2.G = √     + 3 

 

3.G = 18 -                                        4.G = √       3 2I2
 

 
6 

 

 

 

 

1.G =    - 
                                        2.G = 8· √     

 

3.G =           - √                           4.G= 1 +     √     

 
7 

 

 

 

 

 

1.G =     + 8I3
 3 6                           2.G = √     

 + 
   

 

3.G = (1 + I) · √                       4.G =   √     
8 

 

 

 

1.G = 6 3 3I-                                    2.G =          

 

3.G = √   
 3 I6

                          4.G = √     - √    
9. 1.G = 3I5

 3 I + 0.5                              2.G =       - √  

 

3.G = √  - √     
                             4.G =     √    

10. 1.G = 8I(3- 6I2)                                  5.G = 1 - √     

 

3.G =         + 3                                    6.G = √        

11 

 

 

 

1.G = 2I5
 3 I + 3                          2.G = √     3 I2 

 

3.G = √      
 + 6I7

                     4.G =   √     
12   

 

 

 

1 .G =     + 4I3
 3 1                             2.   G = √     

 + 
             

 

3.   G =        - √                           4.G= 1 +     √     
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13 

 

 

1. G = √     3 I2
                             2.G = √    + 4I3

  

 

3.G =             - √                             4.G =  1 + 
    √     

          
14    

 

 

 

1.G = 5 3 3I-                                   2.G = 3I· √      

 

3.G =           - √                            4. G =    + √    

15 

 

 

1.G =    - 
                                        2.G = √     + 3 

 

3.G = 1 -                                    4.G = √    + 5I3
       

16 

 

 

 

1.G = 4I + 7I3
                              2.G = √     3 I7 

 

3.G = √  - √     
                         4.G=        + √         

17 

 

 

1.G = 1 - √                                2.G = √    + I3
 

 

3.G =         + 3                                    4.G = √    - √     

18 

 

 

 

1.G = I5
 3 7I + 5                                2.G = 3I· √      

 

3.G =             - √                            4.G = √        

 
19 

 

 

 

1.G = 8I(1- 6I7)                                    2.   G = √     
 + 

       
 

3.G = √   
 3 4I7

                             4.G= 13 +     √                

                      
20 

 

 

 

1 .G =     + 4I3
 3 3                                2.G =       - √   

 

3.G =           - √                                  4.G = √         3 2 

 
21 

 

 

 

1.G =    - 
                                       2.G = √      + 3I3

 

 

3.G = (1 + I6) · √                           4.G = √    + I3
  + 4     
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22. 

 

 

 

1.G = I5
 3 4I + √                                2.G =         

 

3.G =                                                 4. G =     + √                       

 
23. 

 

 

 

1.G = 2I5
 3 5I + 3                             2.G = √     3 I2 

 

3.G =         + 3I                                    4.G = √     + 5I3
 - 1      

 
24 

 

 

 

1.G =     - 
                                       2.G = 2I· √      

 

3.G = √     
 + I7                                       

    4.G = √        

 

25 

 

 

 

1.G =    √                        2.   G = √     
 + 

              
 

3.G = (1 + 2I) · √                    4.G =     √     

 
 

 

 

&9@4 7.4  BABFBAABEFP < Q>EFD9@G@O. 
 

"F69FPF9 A4 6BCDBEO: 
1)+FB ;A4K<F HGA>J<S @BABFBAA4? 
2)�4> BCD989?<FP CDB@9:GF>< @BABFBAABEF<? 
3)�4=F9 BCD989?9A<9 Q>EFD9@G@4. 
4)%B7?4EAO ?< 6O E F9@, KFB HGA>J<S A4 A9>BFBDB@ CDB@9:GF>9 @B:9F <@9FP A9E>B?P>B 
@4>E<@G@B6 < A9E>B?P>B @<A<@G@B6. #B8F69D8<F9 QFB, E89?46 D<EGAB>. 
 

 

&9@4 7.5 �EE?98B64A<9 HGA>J<=. 
 

�OCB?A<F9 GCD4:A9A<S GK95A<> 7?464 7, ;4ASF<9 2, GCD1-9. 

 

&9@4 7.6 #D9B5D4;B64A<9 7D4H<>B6 HGA>J<=. 
 

�OCB?A<F9 GCD4:A9A<S GK95A<> 7?464 7, ;4ASF<9 3,4,GCD1-11. 

 

&9@4 7.7 !9CD9DO6ABEFP HGA>J<= 

 

�OCB?A<F9 GCD4:A9A<S GK95A<> 7?464 7, ;4ASF<9 5, GCD1-23. 

 

&9@4 7.8 +F9A<9 7D4H<>B6 HGA>J<=. 
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�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
 

#DBK<F4FP 7D4H<> HGA>J<< (C9D9K<E?<FP E6B=EF64 HGA>J<<: B5?4EFP BCD989?9A<S, AG?< 
HGA>J<<, CDB@9:GF>< ;A4>BCBEFBSAEF64, CDB@9:GF>< @BABFBAABEF<, Q>EFD9@G@O, 
A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<<, B5?4EFP ;A4K9A<= HGA>J<<): 
 

�4D<4AFO 1; 5; 9; 13; 17; 21; 25                            �4D<4AFO  2;  6; 10; 14; 18; 22 
 

 

 

                                             

 

 

 

 

 

 

 

 

 

 

 

�4D<4AFO 3; 7; 11; 15; 19; 23                              �4D<4AFO  4; 8; 12; 16; 20; 24 
                                                                                                                                              

 

 

 

 

 

 

 

 

 

 

 

 

 

&9@4 7.9 �FB7B6B9 ;4ASF<9 CB D4;89?G «(GA>J<< < FD4H<><». 
 

�BAFDB?PA4S D45BF4 7 4 
 

�BAFDB?PA4S D45BF4 74. 
�4D<4AF 1. 

1. %D46A<FP K<E?4: 
1)       <       

2)          <          

3)          < 0,25 
 

2. �OSEA<FP, S6?S9FES ?< 84AA4S HGA>J<S K9FAB= <?< A9K9FAB=: 
1) y = 2x

4
 3 x2

 3 1 

2) y = cos2x 
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3) © y = x·sin x 
 

3. #BEFDB<FP 7D4H<> HGA>J<<: 
y = cos(     ) 

© y = 2tg(x +    ) - 1 

 

�A4>B@ © CB@9K9AO ;484A<S A4 «4» - «5». 
 

 

�BAFDB?PA4S D45BF4 74. 
�4D<4AF 2. 

1. %D46A<FP K<E?4: 
1)        <        

2)         <         

3)        < 49         
 

2. �OSEA<FP, S6?S9FES ?< 84AA4S HGA>J<S K9FAB= <?< A9K9FAB=: 
1) y = tg3x 

2) y = 4x
6
 3 x2

 + 3 

3) © y = 2x ·cosx 
 

3. #BEFDB<FP 7D4H<> HGA>J<<: 
y =  sin (x + 

  ) 

©  y = -2cosx  + 1 

 

�A4>B@ © CB@9K9AO ;484A<S A4 «4» - «5». 
 

 

�BAFDB?PA4S D45BF4 74. 
�4D<4AF 3. 

1. %D46A<FP K<E?4: 
1)       <       

2)         <         

3) © 0,09 <        

2. �OSEA<FP, S6?S9FES ?< 84AA4S HGA>J<S K9FAB= <?< A9K9FAB=: 
1) y = 5x

3
 3 x 

2) y = sin4x 

3) © y= x2 · cos x 
 

4. #BEFDB<FP 7D4H<> HGA>J<<: 
y = cos3  

© y = - tg(x - 
  ) + 1 

�A4>B@ © CB@9K9AO ;484A<S A4 «4» - «5». 
 

 

 

�BAFDB?PA4S D45BF4 74. 
�4D<4AF 4. 

1. %D46A<FP K<E?4: 
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1)        <        

2)        <        

3) ©         < 0,04 
 

2. �OSEA<FP, S6?S9FES ?< 84AA4S HGA>J<S K9FAB= <?< A9K9FAB=: 
1) y = ctg 2x 

2) y = x
4
 3 4x

2
 + 12 

3) © y = 2x · sin x 

 

3. #BEFDB<FP 7D4H<> HGA>J<<: 
y = sin3x 

© y = 3cos( x +   ) - 2 

�A4>B@ © CB@9K9AO ;484A<S A4 «4» - «5». 
 

&9@4 8.1  AB7B7D4AA<>< 

 

"F69F<FP A4 6BCDBEO: 
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@<? 

 

&9@4 8.2 #D<;@4 
 

"F69F<FP A4 6BCDBEO: 
1.�4=F9 BCD989?9A<9 CD<;@O. 
2.#9D9K<E?<F9 6<8O CD<;@. 
3.�4=F9 BCD989?9A<9 C4D4??9?9C<C984. 
4.�4><9 6<8O C4D4??9?9C<C98B6 5O64RF? 
5.#D<698<F9 CD<@9DO <ECB?P;B64A<S D4;?<KAOI 6<8B6 CD<;@ 6 CD4>F<K9E>B= 

89SF9?PABEF<. 
6.!;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< 5B>B6B= CB69DIABEF< CD<;@O. 
7. !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< CB?AB= CB69DIABEF< CD<;@O. 
8. !4;B6<F9 HBD@G?G 6OK<E?9A<S B5N9@4 CD<;@O. 

 

&9@4 8.3 #<D4@<84. 
 

"F69F<FP A4 6BCDBEO: 
1.�4=F9 BCD989?9A<9 C<D4@<8O. 
2.�4><9 6<8O C<D4@<8 6O ;A49F9. 
3. !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< 5B>B6B= CB69DIABEF< C<D4@<8O. 
4. !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< CB?AB= CB69DIABEF< C<D4@<8O. 
5. !4;B6<F9 HBD@G?G 6OK<E?9A<S B5N9@4 C<D4@<8O. 
 

&9@4 8.4 #D<;@4 < C<D4@<84. 
 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
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7 64D<4AF4 ;484A<9 
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 

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 
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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. 

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. 

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. 
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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. 

&9@4 8.5 *<?<A8D 
 

"F69F<FP A4 6BCDBEO: 
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. 
8. !4;B6<F9 HBD@G?G 6OK<E?9A<S B5N9@4 J<?<A8D4. 

 

&9@4 8.6 �BAGE. 
 

"F69F<FP A4 6BCDBEO: 
1.�4=F9 BCD989?9A<9 >BAGE4 >4> F9?4 6D4M9A<S. 
2. #9D9K<E?<F9 Q?9@9AFO >BAGE4. 
3.+FB A4;O649FES 6OEBFB= >BAGE4. 
4.!4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< 5B>B6B= CB69DIABEF< >BAGE4. 
5. !4;B6<F9 HBD@G?G 6OK<E?9A<S C?BM48< CB?AB= CB69DIABEF< >BAGE4. 
8. !4;B6<F9 HBD@G?G 6OK<E?9A<S B5N9@4 >BAGE4. 

 

&9@4 8.7 *<?<A8D < >BAGE 
 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
7 64D<4AF4 ;484A<9 
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. 
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!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= 
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10 1 $48<GE BEAB64A<S J<?<A8D4 14E@, 4 8<47BA4?P BE96B7B E9K9A<S 35E@. 
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CB69DIABEF< < B5N9@ >BAGE4. 
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13 1 $48<GE BEAB64A<S J<?<A8D4 24E@, 4 8<47BA4?P BE96B7B E9K9A<S 60E@. 
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CB69DIABEF< < B5N9@ >BAGE4. 
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2 "5D4;GRM4S >BAGE4 35 E@, 6OEBF4 21E@. !4=F< C?BM48P CB?AB= 
CB69DIABEF< < B5N9@ >BAGE4. 
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CB69DIABEF< < B5N9@ >BAGE4. 
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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@. 
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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. 

 

&9@4 8.8 ,4D < EH9D4. 
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1.�4=F9 BCD989?9A<9 L4D4. 
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. 
�OCB?A<F9 GCD4:A9A<S 2(1-3) <; GK95A<>4 7?464 8, ;4ASF<9 4. 

2)�OCB?A<FP E4@BEFBSF9?PAB: 
1.�@99FES >GEB> E6<AJ4 @4EEB= 1 >7. %>B?P>B L4D<>B6 8<4@9FDB@ 1E@ @B:AB BF?<FP <; 

>GE>4 (C?BFABEFP E6<AJ4 11,4 7/E@3
)? 

2.+G7GAAO= L4D D97G?SFBD4 <@99F @4EEG 10>7. !4=8<F9 8<4@9FD L4D4 (C?BFABEFP 
KG7GA4 7,2 7/E@3

)? 

 

&9@4 8.9 %9K9A<S @AB7B7D4AA<>B6 
 
�OCB?A<F9 ;484A<S <; GK95A<>4 7?464 8 ;4ASF<9 2 GCD.1(1,2), ;4ASF<9 3, GCD.1. 
 

&9@4 8.10 %9K9A<S >DG7?OI F9?. 
 

�OCB?A<F9 ;484A<S <; GK95A<>4 7?464 8 ;4ASF<9 4 GCD.1. 
 

&9@48.11 #BEFDB9A<9 E9K9A<=. 
 

�OCB?A<F9 ;484A<S <; GK95A<>4 7?464 8 ;4ASF<9 2 GCD.3(1), ;4ASF<9 3, GCD.3, ;4ASF<9 4 
GCD.2(1,2). 
 

&9@4 8.12 �FB7B6B9 ;4ASF<9 CB D4;89?G « AB7B7D4AA<>< < >DG7?O9 F9?4» 
�BAFDB?PA4S D45BF4 7 5: 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 1 

1.$9L<FP ;484KG: 
� 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.$9L<FP ;484KG: 
"5D4;GRM4S >BAGE4 80 E@, 6OEBF4 65E@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ >BAGE4. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 2 

1.$9L<FP ;484KG: 
� 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.$9L<FP ;484KG: 
$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. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 3 

1.$9L<FP ;484KG: 
� 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. 
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2.$9L<FP ;484KG: 
"5D4;GRM4S >BAGE4 65 E@, 6OEBF4 52E@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ >BAGE4. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 4 

1.$9L<FP ;484KG: 
� 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. 
2.$9L<FP ;484KG: 
$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. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 5 

1.$9L<FP ;484KG: 
� 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.$9L<FP ;484KG: 
"5D4;GRM4S >BAGE4 55 E@, 6OEBF4 33E@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ >BAGE4. 
 

�BAFDB?PA4S D45BF4 7 5 
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1.$9L<FP ;484KG: 
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E4@B= C<D4@<8O 16E@. !4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ 
C<D4@<8O. 
2.$9L<FP ;484KG: 
$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. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 7 

1.$9L<FP ;484KG: 
� 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.$9L<FP ;484KG: 
"5D4;GRM4S >BAGE4 45 E@, 6OEBF4 27E@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ >BAGE4. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 8 

1.$9L<FP ;484KG: 
� 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. 
2.$9L<FP ;484KG: 
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$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. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 9 

1.$9L<FP ;484KG: 
� 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.$9L<FP ;484KG: 
"5D4;GRM4S >BAGE4 35 E@, 6OEBF4 28E@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ >BAGE4. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 10 

1.$9L<FP ;484KG: 
� 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. 
2.$9L<FP ;484KG: 
$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. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 11 

1.$9L<FP ;484KG: 
� 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.$9L<FP ;484KG: 
"5D4;GRM4S >BAGE4 25 E@, 6OEBF4 20E@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ >BAGE4. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 12 

1.$9L<FP ;484KG: 
� 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. 
2.$9L<FP ;484KG: 
$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. 
 

�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 13 

1.$9L<FP ;484KG: 
� CD46<?PAB= K9FOD9IG7B?PAB= CD<;@9 5B>B6B9 D95DB 32 E@, 4 8<47BA4?P 
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2.$9L<FP ;484KG: 
"5D4;GRM4S >BAGE4 60E@, 6OEBF4 48E@. !4=F< C?BM48P CB?AB= CB69DIABEF< 
< B5N9@ >BAGE4. 
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1.$9L<FP ;484KG: 
� 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. 
2.$9L<FP ;484KG: 
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�BAFDB?PA4S D45BF4 7 5 
�4D<4AF 7 15 

1.$9L<FP ;484KG: 
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!4=F< C?BM48P CB?AB= CB69DIABEF< < B5N9@ C<D4@<8O. 
2.$9L<FP ;484KG: 
$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. 
 

1.#D46<?PAB 6OCB?A9AAO= K9DF9: 3 154??; 
2.#D46<?PAB ;4C<E4AAB9 >D4F>B9 GE?B6<9 < FD95B64A<9 154??; 
3.#D46<?PAB 6O5D4AAO9 <  ;4C<E4AAO9 HBD@G?O 3 1 54??; 
4. #D46<?PAB ;4C<E4AAO9 D4EEG:89A<S 3 2 54??4; 
5. #D46<?PAB CDB6989AO 6OK<E?9A<S 1 54??; 
6. �4C<E4A BF69F 0,5 54??4. 
�FB7B ;4 ;484KG 6,5 54??B6. 
12,5 - 13 54??B6 3 «5» 
11-12 54??B6 3 «4» 
7,5 -10 54??B6 3 «3» 
@9A99 7,5 3 «2» 
 

 

 

 

 

 

 

1.#D46<?PAB 6OCB?A9AAO= K9DF9: 3 154??; 
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2.#D46<?PAB ;4C<E4AAB9 >D4F>B9 GE?B6<9 < FD95B64A<9 154??; 
3.#D46<?PAB 6O5D4AAO9 <  ;4C<E4AAO9 HBD@G?O 3 1 54??; 
4. #D46<?PAB ;4C<E4AAO9 D4EEG:89A<S 3 2 54??4; 
5. #D46<?PAB CDB6989AO 6OK<E?9A<S 1 54??; 
6. �4C<E4A BF69F 0,5 54??4. 
�FB7B ;4 ;484KG 6,5 54??B6. 
12,5 - 13 54??B6 3 «5» 
11-12 54??B6 3 «4» 
7,5 -10 54??B6 3 «3» 
@9A99 7,5 3 «2» 
 
&9@4 9.1 #D989? CBE?98B64F9?PABEF<. 
 

#DBD45BF4FP >BAEC9>F ?9>J<< < BF69F<FP A4 6BCDBEO 7?464 9 ;4ASF<9 1, GCD.1, ;4ASF<9 
2. 

 

 

&9@4 9.2 #BASF<9 CDB<;6B8AB= 

 

�OCB?A<F9 ;484A<S <; GK95A<>4 7?464 9, ;4ASF<9 3, GCD. 1-6. 

 

&9@4 9.3 #D46<?4 < HBD@G?O 8<HH9D9AJ<DB64A<S. 
 

�OCB?A<F9 ;484A<S GK95A<> 7?464 9, ;4ASF<9 4,5 GCD. 1-6. 

 

&9@4 9.4 �OK<E?9A<9 CDB<;6B8AOI Q?9@9AF4DAOI HGA>J<=. 
 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
�4D<4AF 7 1 

�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 2x

5
 3 x3

 + 1 

2.y = 
    + √   

 

3.y = 4lnx - tgx 

4.y = x · cosx 

5.y = 
          

 

 

�4D<4AF 7 2 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 4x

2
 + x 3 2 

2.y = 
    + √   

 

3.y = 2sinx -       

4.y = x
3 · 

lnx 

5.y = 
         

 

�4D<4AF 7 3 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
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1.y = 6x
4
 + 

    3 3 

2.y = 
   - √   

 

3.y = cosx - 2   

4.y = x
5
 · sinx 

5.y = 
        

�4D<4AF 7 4 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 8x

3
 3 2x + 4 

2.y = 
    - √   

 

3.y = 3cosx 3 ctgx 

4.y = 2x
2
 ·       

5.y = 
        

 

 

�4D<4AF 7 5 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 

    3 5x + 13 

2.y = 
    + √  

3.y = 2sinx + cosx 

4.y= 3x
2
      

5.y = 
        

 

�4D<4AF 7 6 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 3x

3
 3 x + 2 

2.y = 
    + √   

 

3.y = 3
x
 3 4cosx 

4.y = 2x
5· lnx 

5.y = 
          

�4D<4AF 7 7 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 8x

2
 3 2x + 4 

2.y = 
    + 2√  

3.y = 2tgx + e
x
 

4.y = 3x
3
 · sinx 

5.y = 
          

 

�4D<4AF 7 8 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 4x

3
 + x 3 3 

2.y = 
    - √   

 

3.y = 3lnx + ctgx 

4.y = 5x
2
 ·       

5.y = 
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�4D<4AF 7 9 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 5x

4
 3 3x + 6 

2.y = 
    + √   

 

3.y = 2
x
 + 3sinx 

4.y = 3x
4
 · ex 

5.y = 
         

 

 

�4D<4AF 7 10 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 2x

3
 3 3x + 1 

2.y = 
    - √   

 

3.y = 2sinx + ctgx 

4.y = 4x
3
 · cosx 

5.y = 
        

 

�4D<4AF 7 11 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 5x

3
 + x 3 8 

2.y = 
    + 5√  

3.y = 4
x
 3 lnx 

4.y = x
3
 · ex

 

5.y = 
          

 

�4D<4AF 7 12 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 3x

4
 3 2x + 12 

2.y = 
    - √  

 

3.y = 2cosx 3 3x
 

4.y = x
4
 · sinx 

5.y = 
          

 

 

�4D<4AF 7 13 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 4x

5
 3 x3

 + 4 

2.y = 
    + √   

 

3.y = 3lnx - tgx 

4.y = x
2
 · cosx 

5.y = 
          

 

 

�4D<4AF 7 14 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = x

2
 + 3x 3 2 
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2.y = 
    + √   

 

3.y = 2sinx -       

4.y = x
2 · 

lnx 

5.y = 
         

 

�4D<4AF 7 15 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 3x

4
 + 

    3 3 

2.y = 
   - √   

 

3.y = cosx - 7   

4.y = x
5
 · sinx 

5.y = 
        

�4D<4AF 7 16 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 3x

3
 3 2x + 1 

2.y = 
    - √   

 

3.y = cosx 3 4ctgx 

4.y = x
2
 ·       

5.y = 
        

 

 

�4D<4AF 7 17 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 

    3 5x + 1 

2.y = 
    + √  

3.y = 2sinx + 3cosx 

4.y= 5x
2
      

5.y = 
        

 

�4D<4AF 7 18 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 6x

3
 3 x + 4 

2.y = 
    + √   

 

3.y = 3
x
 3 2cosx 

4.y = 7x
5· lnx 

5.y = 
          

�4D<4AF 7 19 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 5x

2
 3 2x + 1 

2.y = 
    + 2√  

3.y = 3tgx + e
x
 

4.y = x
3
 · sinx 

5.y = 
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�4D<4AF 7 20 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 6x

3
 + 2x 3 3 

2.y = 
    - √   

 

3.y = 4lnx + ctgx 

4.y = 12x
2
 ·       

5.y = 
         

 

�4D<4AF 7 21 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 4x

4
 3 3x + 2 

2.y = 
    + √   

 

3.y = 2
x
 + 3sinx 

4.y = 2x
4
 · ex 

5.y = 
         

 

 

�4D<4AF 7 22 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = x

3
 3 30x + 1 

2.y = 
    - √   

 

3.y = 5sinx + ctgx 

4.y = 2x
3
 · cosx 

5.y = 
        

 

�4D<4AF 7 23 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 3x

3
 + x 3 2 

2.y = 
    + 15√  

3.y = 4
x
 3 lnx 

4.y = x
3
 · ex

 

5.y = 
          

 

�4D<4AF 7 24 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = 13x

4
 3 2x + 1 

2.y = 
    - √  

 

3.y = 4cosx 3 3x
 

4.y = x
4
 · sinx 

5.y = 
          

 

 

�4D<4AF 7 25 
�OK<E?<FP CDB<;6B8AGR HGA>J<<: 
1.y = x

3
 + 5x 3 3 

2.y = 
    - √   
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3.y = 7lnx + ctgx 

4.y = 3x
2
 ·       

5.y = 
         

 

&9@4 9.5 'D46A9A<9 >4E4F9?PAB=. #DB<;6B8A4S E?B:AB= HGA>J<< 

 

BF69F<FP A4 6BCDBEO: 
1.�9B@9FD<K9E><=E@OE? CDB<;6B8AB=? 
2.�4C<L<F9 B5M99 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< 6 FBK>9 >4E4A<S. 
3.�4>4S HGA>J<S A4;O649FES E?B:AB=. 
4.�4> A4=F< CDB<;6B8AGR E?B:AB= HGA>J<<. 
5.'D46A9A<9 >4E4F9?PAB= <@99F 6<8 G = 2I + 5. �@G D46A4 CDB<;6B8A4S, 6OK<E?9AA4S 6 

FBK>9 >4E4A<S. 
6.!4=8<F9 CDB<;6B8AGR HGA>J<< G = 93I, G = sin(2x 3 3). 

 

&9@4 9.6  BABFBAABEFP < Q>EFD9@G@O. 
CDBD45BF4FP >BAEC9>F ?9>J<<, GK95A<> 7?464 9, ;4ASF<9 6, 6OCB?A<FP GCD. 1,2. 
 

&9@4 9.7 �EE?98B64A<9 HGA>J<= E CB@BMPR CDB<;6B8AB=. 
 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
1. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = -3I2
 + I3

 3 2,  9E?<  I0 = 1. 

2. �EE?98B64FP HGA>J<R G = 4I5
 3 5I4

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 
 

2. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 7I5
 + 2I 3 1,  9E?<  I0 = 0. 

2. �EE?98B64FP HGA>J<R G = 6I4
 3 4I6

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 
 

3. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 4I6
 - 3I2

 + 5,  9E?<  I0 = 1. 

2. �EE?98B64FP HGA>J<R G = 3I4
 3 4I3

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 
 

4. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5
 3 I4

 + 3,  9E?<    I0 = -2. 

2. �EE?98B64FP HGA>J<R G = I3
 3 3I2

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 
 

5. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I3
 + I2

 -  4,  9E?<   I0 = 2. 

2. �EE?98B64FP HGA>J<R G =6 I 3 2I3
 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 

CDB<;6B8AB=. 
6. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 6I3
 + 2I2

 + I,  9E?<  I0 = 1. 

2. �EE?98B64FP HGA>J<R G = 3I 3 I3
 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 

CDB<;6B8AB=. 
 

7. 



91 

 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 5I3
 - I - 4,  9E?<         I0 = 2. 

2. �EE?98B64FP HGA>J<R G = 6I4
 3 4I6

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 
 

8. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 7I2
 3 I3

 + 1,  9E?<         I0 = 1. 

2. �EE?98B64FP HGA>J<R G = 4I5
 3 5I4

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

 

9. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 6I5
 3 I2

 - 2,  9E?<         I0 = 0. 

2. �EE?98B64FP HGA>J<R G = 3I 3 I3
 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 

CDB<;6B8AB=. 
 

10. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 3I5
 3 I4

 + I,  9E?<         I0 = 1. 

2. �EE?98B64FP HGA>J<R G = 3I4
 3 4I3

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

11. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I4
 - I2

 +  3,  9E?<   I0 = 3. 

2. �EE?98B64FP HGA>J<R G = 3I 3 I3
 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 

CDB<;6B8AB=. 
 

12. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 5I4
 - I2

 + I + 1,  9E?<   I0 = 0. 

2. �EE?98B64FP HGA>J<R G = 6I 3 2I3
 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 

CDB<;6B8AB=. 
 

13. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I4
 - I2

 +  1,  9E?<   I0 = 0. 

2. �EE?98B64FP HGA>J<R G = 6I4
 3 4I6

  A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 
 

14. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = I5
 + 3I 3 1,  9E?<       I0 = 0. 

2. �EE?98B64FP HGA>J<R G = 3I4
 3 4I3

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

 

15. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 4I4
 - 3I2

 - 5,  9E?<   I0 = 1. 

2. �EE?98B64FP HGA>J<R G = I3
 3 3I2

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

16. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I3
 + 3I2

 -  4,  9E?<   I0 = 0. 

2. �EE?98B64FP HGA>J<R G = 4I5
 3 5I4

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

 

17. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I3
 + 4I2

 + I,  9E?<  I0 = 1. 

2. �EE?98B64FP HGA>J<R G = 6 I 3 2I3
 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 

CDB<;6B8AB=. 
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18. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 5I3
 - 2I - 2,  9E?<         I0 = 2. 

2. �EE?98B64FP HGA>J<R G = 3I 3 I3
 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 

CDB<;6B8AB=. 
 

19. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 5I2
 3 2I3

 + 1,  9E?<         I0 = 1. 

2. �EE?98B64FP HGA>J<R G = 6I4
 3 4I6

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

 

20. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 6I5
 3 3I2

 - 2,  9E?<         I0 = 0. 

2. �EE?98B64FP HGA>J<R G = 4I5
 3 5I4

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

21. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5
 + 3I 3 4,  9E?<       I0 = -1. 

2. �EE?98B64FP HGA>J<R G = I3
 3 3I2

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

 

22. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5
 3 I4

 + 1,  9E?<    I0 = 0. 

2. �EE?98B64FP HGA>J<R G = 6I4
 3 4I6

  A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

 

23. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 4I3
 + I2

 -  3,  9E?<   I0 = 1. 

2. �EE?98B64FP HGA>J<R G = 4I5
 3 5I4

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

 

24. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5
 + 3I2

 -  2,  9E?<   I0 = 0. 

2. �EE?98B64FP HGA>J<R G = 6I4
 3 4I6

 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 
CDB<;6B8AB=. 

 

25. 

1.%BEF46<FP GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<<  G = 2I5
 3 I2

 - 2,  9E?<         I0 = 1. 

2. �EE?98B64FP HGA>J<R G = 3I 3 I3
 A4           @BABFBAABEFP < Q>EFD9@G@O E CB@BMPR 

CDB<;6B8AB=. 
 

 

&9@4 9.8 #BEFDB9A<9 7D4H<>B6 HGA>J<= CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�OCB?A<FP GCD4:A9A<S <; GK95A<>4 7?464 9, ;4ASF<9 6. 
 

&9@4 9.9 #BEFDB9A<9 7D4H<>B6 HGA>J<= CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB= 

 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
�4D<4AF 7 1 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = sin(3x+4) 

2)y = cos
4
x 

3)y = (2x
3
 3 1)

5 
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2. #BEFDB<FP 7D4H<> HGA>J<< G = 3I 3 I3
 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

 

�4D<4AF 7 2 
1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = ln(2x 3 6) 

2) y = e
7x + 2 

3)y = (5x
2
 3 8)

6 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 6I4
 3 4I6

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 3 
1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 4

1 3 x
 

2)y = cos(3 3 4x
3
) 

3)y = (2x
2
 + 1)

4 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 4I5
 3 5I4

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 4 
1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (1 3 3x)

7
 

2)y =     (      

3)y = sin
3
 x 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 2I4
 3 4I2

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
�4D<4AF 7 5 

1.!4=F< CDB<;6B8AGR HGA>J<<: 
 

1)y = e
5x 3 3

 

2)y = lnx
5
 

3)y = (1 3 6x
2
)
3
 

 

2. #BEFDB<FP 7D4H<> HGA>J<< G = I3
 3 3I2

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 6 
1.!4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (4x

5
 3 2)

4
 

2)y = sin(6x
5
) 

3)y = 3
7x 3 4

 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 5I4
 3 4I5CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

 

�4D<4AF 7 7 
1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = cos

5
 x 

2)y = (2 3 4x
3
)
2
 

3)y = 6
1 3 5x

 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 6I3
 3 3I6CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

 

�4D<4AF 7 8 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
 

1)y = ln
2
x 

2)y = (1 + 3x
4
)
3
 

3)y = tg5x 
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2. #BEFDB<FP 7D4H<> HGA>J<< G = 3I 3 I3
 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
�4D<4AF 7 9 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = cos3x 

2)y = e
7x 3 2

 

3)y = (2x
5
 + 5)

4 

 

2. #BEFDB<FP 7D4H<> HGA>J<< G =6 I 3 2I3
 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

 

�4D<4AF 7 10 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 3

1 3 4x
 

2)y = (4 3 2x)
7
 

3)y = ln(3x + 2) 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 4I5
 3 5I4

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 11 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = ctg4x 

2)y = (1 3 3x
4
)
5
 

3)y = tg
3
x 

2. #BEFDB<FP 7D4H<> HGA>J<< G = I3
 3 3I2

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 12 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 5

2x- 3
 

2)y = ln
3
x 

3)y = (7x + 2)
4
 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 3I4
 3 4I3

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 13 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (3x

5
 3 4)

3
 

2)y = sin(6x 3 1) 

3)y = e
2x + 6

 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 6I4
 3 4I6

  CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 14 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (2x

8
 + 3)

3
 

2)y = 4
1 + 5x

 

3)y = cos
5
x 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 6I 3 2I3
 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

 

�4D<4AF 7 15 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y =     (       

2)y = e
1 3 4x

 

3)y = sin
4
x 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 3I 3 I3
 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

 

�4D<4AF 7 16 
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1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = ln5x

3
 

2)y = (3x
2
 3 1)

5
 

3)y = cos(2
x
) 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 3I4
 3 4I3

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
�4D<4AF 7 17 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (2 + 6x)

4
 

2)y = e
1 + 3x

 

3)y = ln(sinx) 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 3I 3 I3
 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

 

�4D<4AF 7 18 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 2

5x + 2
 

2)y = tg(1 3 2x) 

3)y = (4x
3
 3 2)

6
 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 4I5
 3 5I4

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 19 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 7

4 3 5x
 

2)y = (5x
2
 3 4)

3 

3)y = sin
5
x 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 6I4
 3 4I6

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 20 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = 3

9 3 2x
 

2)y = ctg(6x + 1) 

3)y = (4x
2
 3 2)

5
 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 3I 3 I3
 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

�4D<4AF 7 21 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = e

1 - 4x
 

2)y = cos(6x 3 3) 

3)y = (3 3 2x
5
)
3
 

2. #BEFDB<FP 7D4H<> HGA>J<< G =6 I 3 2I3
 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

 

�4D<4AF 7 22 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = tg3x 

2)y = (4 + 3x
2
)
4
 

3)y = ln
4
x 

2. #BEFDB<FP 7D4H<> HGA>J<< G = I3
 3 3I2

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
 

�4D<4AF 7 23 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = sin(1 + 7x) 

2)y = (2x
6
 3 4)

3
 

3)y = ln(cosx) 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 3I4
 3 4I3

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
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�4D<4AF 7 24 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = e

2x 3 7
 

2)y =     (       

3)y = tg(lnx) 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 6I4
 3 4I6

 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 
�4D<4AF 7 25 

1. !4=F< CDB<;6B8AGR HGA>J<<: 
1)y = (12 + 3x

2
)
6
 

2)y = ln(x
3
 3 1) 

3)y = 3
1 + 4x

 

2. #BEFDB<FP 7D4H<> HGA>J<< G = 4I 3 I4
 CB <EE?98B64A<R E CB@BMPR CDB<;6B8AB=. 

 

 

 

&9@4 9.10 �ECB?P;B64A<9 CBASF<S CDB<;6B8AB= 8?S D9L9A<< CD<>?48AOI ;484K 
 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 9, ;4ASF<9 7, GCD. 1-6. 

 

&9@4 9.11 $9L9A<9 ;484K E <ECB?P;B64A<9@ CDB<;6B8AB=. 
 

�OCB?A<FP E4@BEFBSF9?PAB: 
1.%G@@4 8?<A >4F9FB6 CDS@BG7B?PAB7B FD9G7B?PA<>4 D46A4 20 E@. �4>B= 8?<AO 8B?:AO 

5OFP >4F9FO, KFB5O C?BM48P FD9G7B?PA<>4 5O?4 A4<5B?PL9=? 
2.�DG7?O= @9F4??<K9E><= 8<E> D4EL<DS9FES CD< A47D964A<< F4>, KFB 97B D48<GE 

D46AB@9DAB G69?<K<649FES A4 0,01 E@/E. % >4>B= E>BDBEFPR G69?<K<649FES C?BM48P 8<E>4, 
>B784 97B D48<GE D469A 2 E@? 
3. !4=F< A4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<< G = I4

 3 2I2
 + 4 A4 BFD9;>9 [2;3] 

&9@4 9.12 �FB7B6B9 ;4ASF<9 CB D4;89?G «!4K4?4 @4F9@4F<K9E>B7B 4A4?<;4». 
 

�BAFDB?PA4S D45BF4 
 

�BAFDB?PA4S D45BF4 76 
1 64D<4AF 

1.!4=F< CDB<;6B8AGR HGA>J<<: 
1.y = x

3
 + 5x 3 3             2.y = 

    - √   
 

3.y = 4cosx 3 3x
             4.y = 3x

2
 ·       

5.y = 
                             6. y = (12 + 3x

2
)
6 

2.�EE?98B64FP HGA>J<R A4 @BABFBAABEFP < Q>EFD9@G@O: 
G = 3I4

 3 4I3 

3.!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< 

G = I4
 -8I 3 9 A4 BFD9;>9 [     ]. 

4.$9L<FP ;484KG: 
 4F9D<4?PA4S FBK>4 86<:9FES CB CDS@B= EB7?4EAB ;4>BAG 
 s(t) = 12t

2
 - 

   t
3
 , 789 s(t) 3 CGFP 6 @9FD4I < t 3 6D9@S 6 E9>GA84I. !4=8<F9 E>BDBEFP 6 @B@9AF 

6D9@9A< t = 2E. 
5.$9L<FP ;484KG: 
!4=8<F9 F4A79AE G7?4 A4>?BA4 >4E4F9?PAB= E CB?B:<F9?PAO@ A4CD46?9A<9@ BE< "), 
CDBIB8SM9= K9D9; FBK>G  (-3; 9) 7D4H<>4 HGA>J<< G = I2

. 
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�BAFDB?PA4S D45BF4 76 
2 64D<4AF 

1.!4=F< CDB<;6B8AGR HGA>J<<: 
1.y = 3x

3
 + x 3 2                     2.y = 

    - √   
 

3.y = 4
x
 3 lnx                          4.y = x

3
 · ex

 

5.y = 
                                        6. 2)y =     (       

2.�EE?98B64FP HGA>J<R A4 @BABFBAABEFP < Q>EFD9@G@O: 
G = 3I 3 I3 

3.!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< 

G = 3I5
 3 5I4

 + 1 A4 BFD9;>9 [   ]. 
4.$9L<FP ;484KG: 
 4F9D<4?PA4S FBK>4 86<:9FES CB CDS@B= EB7?4EAB ;4>BAG 
 s(t) = 2t

3
 - 

   t
5
 , 789 s(t) 3 CGFP 6 @9FD4I < t 3 6D9@S 6 E9>GA84I. !4=8<F9 E>BDBEFP 6 @B@9AF 

6D9@9A< t = 1E. 
5.$9L<FP ;484KG: 
!4=8<F9 F4A79AE G7?4 A4>?BA4 >4E4F9?PAB= E CB?B:<F9?PAO@ A4CD46?9A<9@ BE< "), 
CDBIB8SM9= K9D9; FBK>G  (2 ; 3) 7D4H<>4 HGA>J<< G = I2

 - 1. 

 

 

�BAFDB?PA4S D45BF4 76 
3 64D<4AF 

1.!4=F< CDB<;6B8AGR HGA>J<<: 
1.y = 5x

2
 3 2x + 1               2.y = 

    + √   
 

3.y = cosx - 7                    4.y = 7x
5· lnx 

5.y = 
                                     6.y = (2x

6
 3 4)

3
 

2.�EE?98B64FP HGA>J<R A4 @BABFBAABEFP < Q>EFD9@G@O: 
G = I3

 3 3I2 

3.!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< 

G = 2I4
 3 4I2

 + 5 A4 BFD9;>9 [     ]. 
4.$9L<FP ;484KG: 
 4F9D<4?PA4S FBK>4 86<:9FES CB CDS@B= EB7?4EAB ;4>BAG 
 s(t) = 6t

2
 - 

   t
6
 , 789 s(t) 3 CGFP 6 @9FD4I < t 3 6D9@S 6 E9>GA84I. !4=8<F9 E>BDBEFP 6 @B@9AF 

6D9@9A< t = 1E. 
5.$9L<FP ;484KG: 
!4=8<F9 F4A79AE G7?4 A4>?BA4 >4E4F9?PAB= E CB?B:<F9?PAO@ A4CD46?9A<9@ BE< "), 
CDBIB8SM9= K9D9; FBK>G  (-2; -8) 7D4H<>4 HGA>J<< G = I3

. 

 

 

 

�BAFDB?PA4S D45BF4 76 
4 64D<4AF 

1.!4=F< CDB<;6B8AGR HGA>J<<: 
1.y = x

2
 + 3x 3 2                     2.y = 

    + √  

3.y = 2sinx -                      4.y= 5x
2
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5.y = 
                                        6.y = tg(1 3 2x) 

2.�EE?98B64FP HGA>J<R A4 @BABFBAABEFP < Q>EFD9@G@O: 
G = 4I5

 3 5I4 

3.!4=8<F9 A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< 

G = I4
 -3I 3 4 A4 BFD9;>9 [     ]. 

4.$9L<FP ;484KG: 
 4F9D<4?PA4S FBK>4 86<:9FES CB CDS@B= EB7?4EAB ;4>BAG 
 s(t) = 5t

4
 - 

   t
3
 + 1, 789 s(t) 3 CGFP 6 @9FD4I < t 3 6D9@S 6 E9>GA84I. !4=8<F9 E>BDBEFP 6 

@B@9AF 6D9@9A< t = 2E. 
5.$9L<FP ;484KG: 
!4=8<F9 F4A79AE G7?4 A4>?BA4 >4E4F9?PAB= E CB?B:<F9?PAO@ A4CD46?9A<9@ BE< "), 
CDBIB8SM9= K9D9; FBK>G  (-1; 1) 7D4H<>4 HGA>J<< G = I3

+2 

 

&9@410.1#9D6BB5D4;A4S. !9BCD989?9AAO= <AF97D4? 
 

�OCB?A<F9 GCD4:A9A<S GK95A<> 7?464 9, ;4ASF<9 8, GCD. 1,2 
 

&9@4 10.2 #D<@9A9A<9 CD46<? < HBD@G? <AF97D<DB64A<S 
 

�OCB?A<F9 GCD4:A9A<S GK95A<> 7?464 9, ;4ASF<9 8, GCD. 3,4 
 

&9@4 10.3 �OK<E?9A<9 A9BCD989?9AAOI <AF97D4?B6 
 

�OCB?A<FP <A8<6<8G4?PAB9 ;484A<9: 
1 64D<4AF 

�OK<E?<FP <AF97D4?: 
1. ∫(               
2. ∫ (        )        
3. ∫(√           )      
4. ∫    (          
5.∫(         

 

 

2 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                
2. ∫ (        )        
3. ∫(√                )      
4. ∫   (          
5.∫(         

 

 

3 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                 
2. ∫ (        )        
3. ∫(√             )      
4. ∫          
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5.∫√        

4 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫ (         )       
2. ∫ (        )        
3. ∫(√             )      
4. ∫           
5.∫√        

 

5 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(               
2. ∫ (        )        
3. ∫(√         )      
4. ∫    (          
5.∫(        

 

 

6 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                
2. ∫ (        )        
3. ∫(√             )      
4. ∫          
5.∫√        

7 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                
2. ∫ (        )        
3. ∫(√             )      
4. ∫          
5.∫(         

 

 

8 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(               
2. ∫ (        )        
3. ∫(√              )      
4. ∫         
5.∫(         

 

 

9 64D<4AF 
�OK<E?<FP <AF97D4?: 
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1. ∫(                  
2. ∫ (        )        
3. ∫(√          )      
4. ∫    (          
5.∫(         

 

 

10 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫ (        )       
2. ∫ (        )        
3. ∫(√             )      
4. ∫           
5.∫√        

 

11 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                 
2. ∫ (        )        
3. ∫(√                 )      
4. ∫   (          
5.∫(         

 

 

12 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(        )       
2. ∫ (        )        
3. ∫(√            )      
4. ∫          
5.∫√        

 

 

13 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                
2. ∫ (        )        
3. ∫(√            )      
4. ∫    (          
5.∫(         

 

 

14 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                  
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2. ∫ (        )        
3. ∫(√                 )      
4. ∫   (          
5.∫(         

 

 

15 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                
2. ∫ (        )        
3. ∫(√            )      
4. ∫          
5.∫√        

 

 

16 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫ (         )       
2. ∫ (        )        
3. ∫(√             )      
4. ∫          
5.∫√        

 

17 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(               
2. ∫ (        )        
3. ∫(√          )      
4. ∫    (          
5.∫(        

 

 

18 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                  
2. ∫ (        )        
3. ∫(√             )      
4. ∫          
5.∫√        

 

 

19 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(       )       
2. ∫ (        )        
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3. ∫(√             )      
4. ∫         
5.∫(         

 

 

20 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                 
2. ∫ (        )        
3. ∫(√              )      
4. ∫          
5.∫(         

 

 

21 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                  
2. ∫ (        )        
3. ∫(√          )      
4. ∫    (          
5.∫(         

 

 

22 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫ (        )       
2. ∫ (        )        
3. ∫(√              )      
4. ∫           
5.∫√        

 

23 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(                
2. ∫ (        )        
3. ∫(√                )      
4. ∫   (          
5.∫(         

 

 

24 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫(        )       
2. ∫ (        )        
3. ∫(√            )      
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4. ∫          
5.∫√        

 

 

25 64D<4AF 
�OK<E?<FP <AF97D4?: 

1. ∫ (        )        
2. ∫ (        )         
3. ∫(√             )      
4. ∫           
5.∫√        

 

&9@4 10.4 "CD989?9AAO= <AF97D4?. 
 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 10, ;4ASF<9 2, GCD. 3-5. 

 

&9@4 10.5 �OK<E?9A<9 BCD989?9AAOI <AF97D4?B6 
 

11.∫ √                                            12.∫  √    dx     

13.∫ (                                  14.∫ (              

 

&9@4 10.6 #D<@9A9A<9 BCD989?9AAB7B <AF97D4?4 
 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 10, ;4ASF<9 1,2, GCD.1,2., ;4ASF<9 3, GCD.1-5. 

 

&9@4 10.7 #D<@9A9A<9 BCD989?9AAB7B <AF97D4?4 CD< D9L9A<< CD<>?48AOI ;484K. 
 

�OCB?A<FP E4@BEFBSF9?PAB: 
1)G = I2

 , G = I + 1 < BEPR BI 
2) G = 1 3 I2

 , G = 0 
 

&9@4 10.8 �FB7B6B9 ;4ASF<9 CB D4;89?G «�AF97D4? < 97B CD<@9A9A<9». 
 

�BAFDB?PA4S D45BF4 7 7 
#B F9@9: «�AF97D4? < 97B CD<@9A9A<9» 

�4D<4AF 1 
1 !4=F< A9BCD989?9AAO9 <AF97D4?O @9FB8B@ A9CBED98EF69AAB7B 
<AF97D<DB64A<S . 

�) dx
x

xx ÷
ø
ö

÷
ø
ö 

1
3cos5 2

. 

�) ø ùdx
x  46 . 

 

6) ø ù dxx  3
48 . 

2. �OK<E?<FP BCD989?9AAO= <AF97D4?: ø ùdxxx 
2

0

2 34 . 

3. �OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= 
?<A<S@<: G = I2, I= 2 < BEP BI. 
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4. �OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= 
?<A<S@<: 2,2,0,42 ýýýý xxyxy . 

 

 

 

 

 

 

 

�BAFDB?PA4S D45BF4 7 7 
#B F9@9: «�AF97D4? < 97B CD<@9A9A<9» 

�4D<4AF 2 
1. !4=F< A9BCD989?9AAO9 <AF97D4?O @9FB8B@ A9CBED98EF69AAB7B <AF97D<DB64A<S  

�) dx
x

xx ÷
ø
ö

÷
ø
ö 

1
4sin6 3 . 

�) ø ùdx
x  57 . 

6) ø ù dxx  4
57 . 

2. �OK<E?<FP BCD989?9AAO= <AF97D4?: ø ùdxxx 
3

0

2 42 . 

3. �OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= 
?<A<S@<: G = I3, I = 1 < BEPR BI. 
4. �OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= 
?<A<S@<: 1,1,0,12 ýýýý xxyxy . 

 

 

 

 

 

�BAFDB?PA4S D45BF4 7 7 
#B F9@9: «�AF97D4? < 97B CD<@9A9A<9» 

�4D<4AF 3 

1 !4=F< A9BCD989?9AAO9 <AF97D4?O @9FB8B@ A9CBED98EF69AAB7B 
<AF97D<DB64A<S . 

   ∫ (              )      ∫(        

6)∫        

 

2. �OK<E?<FP BCD989?9AAO= <AF97D4?: ∫ (                 

3. �OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= 
?<A<S@<: G = I2, I = - 2 < BEPR BI. 

4.�OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= 
?<A<S@<: y = x

2
 3 4, y = 0, x = -2, x = 2 
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�BAFDB?PA4S D45BF4 7 7 
#B F9@9: «�AF97D4? < 97B CD<@9A9A<9» 

�4D<4AF 4 

1. !4=F< A9BCD989?9AAO9 <AF97D4?O @9FB8B@ A9CBED98EF69AAB7B <AF97D<DB64A<S 
. 

   ∫ (              )    

5)∫(        

 

6)∫        

 

2. �OK<E?<FP BCD989?9AAO= <AF97D4?: ∫ (                

3. �OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= 
?<A<S@<: G = I3, I = 1, I = 2 < BEPRBI. 

4.�OK<E?<FP, CD9864D<F9?PAB E89?46 D<EGAB>, C?BM48P H<7GDO, B7D4A<K9AAB= 
?<A<S@<: y = x

2
 3 1, y = 0, x = -1, x = 1 

 

 

&9@411.1 �9DBSFABEFP < 99 E6B=EF64. 
 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 11, ;4ASF<9 1, GCD.1-5. 

 

&9@4 11.2 #B6FBDAO9 <ECOF4A<S. 
 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 11, ;4ASF<9 2, GCD.1-3. 

 

&9@4 11.3 %?GK4=A4S 69?<K<A4 
 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 11, ;4ASF<9 3, GCD.1,2. 
 

&9@4 11.4 #D98EF46?9A<9 84AAOI. 
 

$9L<FP ;484KG: 
 

%DB>< E?G:5O & CD<5BDB6 A9>BFBDB7B 6<84 ( 6 K4E4I) CBC484RF 6 CDB@9:GFB>  
[ 0 ; 2500]. $9;G?PF4FO CDB69D>< EDB>B6 D45BFO 200 CD<5BDB6 QFB7B 6<84 BFD4:9AO 6 
K4EFBFAB= F45?<J9:   
 

& [0; 500) [500; 1000) [1000; 1500) [1500; 2000) [2000; 2500) 

  5 10 15 20 150 

 

#DB<??REFD<DB64FP <;@9A9A<9 QF<I 84AAOI E CB@BMPR 7<EFB7D4@@O K4EFBF. 
 

&9@4 11.5 $9L9A<9 ;484K CB F9BD<< 69DBSFABEF< < @4F. %F4F<EF<>< 

 

�OCB?A<FP E4@BEFBSF9?PAB: 
1.�; 5G>6 EBEF46?9AB E?B6B «>A<74». 1FB E?B6B D4EEOC4?< < CDB<;6B?PAB 

EB5D4?< EAB64. �4>B64 69DBSFABEFP FB7B, KFB EAB64 CB?GK<FES E?B6B «>A<74»?  
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2. BA9FG CB85D4EO64RF 6 D4;. %BEF46<FP ;4>BA D4ECD989?9A<S E?GK4=AB= 
69?<K<AO  ) 6OC489A<S J<HDO. !4=F< @4F9@4F<K9E>B9 B:<84A<9 < 8<EC9DE<R 
E?GK4=AB= 69?<K<AO.  

&9@4 11.6 �FB7B6B9 ;4ASF<9 CB D4;89?G «1?9@9AFO F9BD<< 69DBSFABEF9= < 
@4F9@4F<K9E>B= EF4F<EF<><. 

 

�OCB?A<FP E4@BEFBSF9?PAB(7DGCCB64S D45BF4): 
 

1.$9L<FP ;484KG A4 <ECB?P;B64A<9 >?4EE<K9E>B7B BCD989?9A<S 69DBSFABEF<: 
1. �; 5G>6 E?B64 «69DBSFABEFP» A4G748 

6O5<D49FES B8A4 5G>64. �4>B64 
69DBSFABEFP FB7B, KFB 6O5D4AA4S 5G>64 
5G89F: �-EB7?4EAB=; � 3 7?4EAB=; % 3 
5G>64 «B». 

4. � GDA9 6 59?OI < 4 K9DAOI 
L4DB6. �; GDAO 6OA<@4RF B8<A 
L4D < BF>?48O64RF 6 EFBDBAG. 
1FBF L4D B>4;4?ES 59?O@. #BE?9 
QFB7B <; GDAO 6OA<@4RF 9M9 
B8<A L4D. !4=F< 69DBSFABEFP 
FB7B, KFB QFBF L4D FB:9 5G89F 
59?O@. 

2. �; GDAO, EB89D:4M9= 10 59?OI L4DB6 < 
8 K9DAOI, 6OA<@4RF CB8DS8 6E9 
A4IB8SM<9ES 6 A9= L4DO. !4=F< 
69DBSFABEFP FB7B, KFB 6FBDO@ CB 
CBDS8>G 5G89F 6OAGF 59?O= L4D. 

5. 

�DBE4RFES 869 @BA9FO. �4>B64 
69DBSFABEFP, KFB B59 @BA9FO 
GC48GF «D9L>B=» >69DIG. 

3. � C9D6B@ SM<>9 A4IB8SFES L4DO E 
AB@9D4@< BF 1 8B 5, 4 6B 6FBDB@ BF 6 8B 
10. �; >4:8B7B SM<>4 6OAG?< CB B8AB@G 
L4DG. !4=F< 69DBSFABEFP E?98GRM<I 
EB5OF<=: 
�- EG@@4 AB@9DB6 6OAGFOI L4DB6 A9 
@9APL9 7; 
�-EG@@4 AB@9DB6 6OAGFOI L4DB6 D46A4 
11; 

%-EG@@4 AB@9DB6 6OAGFOI L4DB6 A9 
5B?PL9 11. 
 

6. �E9 A4FGD4?PAO9 K<E?4 BF 1 
8B 30 A4C<E4AO A4 B8<A4>B6OI 
>4DFBK>4I < CB?B:9AO 6 GDAG. 
#BE?9 FM4F9?PAB7B 
C9D9@9L<64A<S >4DFBK9> <; 
GDAO <;6?9>49FES B8A4 >4DFBK>4. 
�4>B64 69DBSFABEFP FB7B, KFB 
K<E?B A4 6;SFB= >4DFBK>9 
B>4:9FES >D4FAO@ 5? 

 

 2. $9L<FP ;484KG A4 <ECB?P;B64A<9 >?4EE<K9E>B7B BCD989?9A<S 69DBSFABEF<: 
7. �7D4?PA4S >BEFP 5DBE49FES B8<A D4;. 

!4=F< 69DBSFABEFP E?98GRM<I EB5OF<=: 
�- CBS6?9A<9 A9 @9A99 4 BK>B6; 
�- CBS6?9A<9 A9 5B?99 4 BK>B6. 

10. �DBL9AO 869 <7D4?PAO9 >BEF<. 
�4>B64 69DBSFABEFP FB7B, KFB 
45EB?RFA4S 69?<K<A4 6OC46L<I 
BK>B6 D46A4 2? 

8. �7D4?PA4S >BEFP 5DBE49FES 864 D4;4. 
!4=F< 69DBSFABEFP FB7B, KFB B54 D4;4 
CBS6<FPES B8<A4>B6B9 K<E?B BK>B6. 

11. 

� ?BF9D99 1000 5<?9FB6. �; A<I 
864 5<?9F4 6OC4849F 6O<7DOL 
200 DG5?9=, A4 4 5<?9F4 -100 

DG5?9=, A4 89ESFP 3 CB 20 DG5?9=, 
A4 FD<8J4FP 3 CB 10 DG5?9=, A4 
CSFP89ESF -  CB 5 DG5?9=, A4 
869EF< 3 CB 1 DG5?R, BEF4?PAO9 
5<?9FO 59; 6O<7DOL4. �4>B64 
69DBSFABEFP 6O<7DOL4 CB 
5<?9FG A9 @9A99 5 DG5?9=? 
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9. �DBE4RFES B8AB6D9@9AAB 869 <7D4?PAO9 
>BEF<. !4=F< 69DBSFABEF< E?98GRM<I 
EB5OF<=: 
�- EG@@4 6OC46L<I BK>B6 D46A4 6. 
�- CDB<;6989A<9 6OC46L<I BK>B6 D46AB 
6. 

12. #DB<;6B?PAO@ B5D4;B@ 
6O5<D49FES 86G;A4KAB9 K<E?B. 
�4>B64 69DBSFABEFP FB7B, KFB QFB 
K<E?B B>4:9FES: 
�->D4FAO@ 3; 
�- >D4FAO@ 6; 
%- >D4FAO@ 50. 

 3. $9L<FP ;484KG CB F9BD9@4@ E?B:9A<S < G@AB:9A<S 69DBSFABEF9=: 
13. � SM<>9 A4IB8SFES CG7B6<JO D4;?<KAOI 

J69FB6 59?OI3 50%; >D4EAOI 3 20%; 

;9?9AOI 3 20%; E<A<I - 10%. �4>B64 
69DBSFABEFP FB7B, KFB 6;SF4S A4G748 
CG7B6<J4 B>4:9FES E<A97B <?< ;9?9AB7B 
J69F4. 

16. � @474;<A CBEFGC<?< 
F9?96<;BDO, 60% >BFBDOI 
CBEF46<?B CD98CD<SF<9, 25% -
6FBDB9 < 15% - FD9FP9. �4>B64 
69DBSFABEFP FB7B, KFB >GC?9AAO= 
F9?96<;BD <;7BFB6?9A A4 C9D6B@ 
< FD9FP9@ CD98CD<SF<<. 

14. �9DBSFABEFP FB7B, KFB EFD9?B>, 
CDB<;698S 6OEFD9? 6O5<649F 10 BK>B6, 
D46A4 0,4; 9 BK>B6 -0,3 <, A4>BA9J 8 <?< 
@9APL9 BK>B6 3 0,3. !4=F< 69DBSFABEFP 
FB7B, KFB EFD9?B> CD< B8AB@ 6OEFD9?9 
6O5P9F A9 @9A99 9 BK>B6. 

17. 

�9DBSFABEFP CBC484A<S 6 
@<L9AP 8?S C9D6B7B ECBDFE@9A4 
0,85, 4 8?S 6FBDB7B -0,8. 

%CBDFE@9AO A9;46<E<@B 8DG7 BF 
8DG74 E89?4?< CB B8AB@G 
6OEFD9?G. !4=F< 69DBSFABEFP 
FB7B, KFB 6 @<L9AP CBC489F IBFS 
5O B8<A ECBDFE@9A. 

15. #D< ;4C<E< H4@<?<= GK4EFA<>B6 
EBD96AB64A<=, B5M99 K<E?B >BFBDOI 420 
B>4;4?BEP, KFB A4K4?PAB= 5G>6B= 
H4@<?<= G 10 <; A<I 5O?4 «�», G 6-«�», 
G 9-«�», G 12-«"», G 5-«'», G 3-«2», G 
6E9I BEF4?PAOI H4@<?<S A4K<A4?4EP E 
EB7?4EAB=. "CD989?<FP 69DBSFABEFP, KFB 
H4@<?<S GK4EFA<>4 A4K<A49FES E 
7?4EAB=. 

18. 

�; >B?B8O 6 36 >4DF A4G84KG 
6OA<@49FES B8A4. �4>B64 
69DBSFABEFP FB7B, KFB 5G89F 
6OAGF4 C<>4 <?< FG;? 

 

 4. $9L<FP ;484KG CB F9BD9@4@ E?B:9A<S < G@AB:9A<S 69DBSFABEF9=: 
19. �DBL9A4 <7D4?PA4S >BEFP. !4=F< 

69DBSFABEFP FB7B, KFB 6OC489F 
K9FAB9 <?< >D4FAB9 FD9@ K<E?B 
BK>B6. 

22. �BAEG?PF4J<BAAO= CGA>F 
GA<69DE<F9F4 CB?GK49F C4>9FO E 
>BAFDB?PAO@< D45BF4@< <; 7BDB8B6 �, 
�, %. �9DBSFABEFP CB?GK9A<S C4>9F4 
<; 7BDB84 � D46A4 0,6, 4 <; 7BDB84 �-

0,1. !4=F< 69DBSFABEFP FB7B, KFB 
BK9D98AB= C4>9F 5G89F CB?GK9A <; 
7BDB84 %. 

20. !4=F< 69DBSFABEFP FB7B, KFB 
6;SFB9 A4G84KG 86G;A4KAB9 K<E?B 
B>4:9FES >D4FAO@ ?<5B 2, ?<5B 5, 
?<5B FB@G < 8DG7B@G 
B8AB6D9@9AAB. 

23. 

�; C9D6B7B CD98CD<SF<S CBEFGC<?B 
200 CDB5<DB>, <; >BFBDOI 190 
EF4A84DFAOI, 4 EB 6FBDB7B 3 300, <; 
>BFBDOI 280 EF4A84DFAOI. !4=F< 
69DBSFABEFP FB7B, KFB 6;SF4S A4G748 
CDB5<D>4 5G89F EF4A84DFAB=. 

21. � SM<>9 <@9RFES 30 L4DB6 
59?B7B J69F4 < 5 K9DAB7B. �; 
SM<>4 A4G84KG 59DGF B8<A ;4 
8DG7<@ 2 L4D4. !4=F< 

24. � @4EF9DE>B= 864 @4EF9D4 D45BF4RF 
A9;46<E<@B 8DG7 BF 8DG74. 
�9DBSFABEFP FB7B, KFB 6 F9K9A<< K4E4 
C9D6O= @BFBD A9 CBFD95G9F 6A<@4A<9 
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69DBSFABEFP FB7B, KFB B54 L4D4 
B>4:GFES K9DAO@<. 

@4EF9D4, D46A4 0,9, 8?S 6FBDB7B @BFBD4 
QF4 69DBSFABEFP FB7B, KFB 6 F9K9A<< 
K4E4 A< B8<A <; @BFBDB6 A9 CBFD95G9F 
6A<@4A<S @4EF9D4. 

 5.  $9L<FP ;484KG CB F9BD9@4@ E?B:9A<S < G@AB:9A<S 69DBSFABEF9=: 
25. %FG89AF CD<L9? A4 ;4K9F, ;A4S <; 30 

6BCDBEB6 FB?P>B 24. �4>B64 69DBSFABEFP 
E84FP ;4K9F, 9E?< CBE?9 BF>4;4 BF69K4FP 
A4 6BCDBE CD9CB8464F9?P ;4849F 9M9 
B8<A 6BCDBE? 

28. &D< EFD9?>4 A9;46<E<@B 8DG7 BF 
8DG74 EFD9?SRF CB J9?<. 
�9DBSFABEFP CBC484A<S 6 J9?P 8?S 
C9D6B7B EFD9?>4 D46A4 0,75, 8?S 
6FBDB7B -0,8, 8?S FD9FP97B 3 0,9. 

"CD989?<FP 69DBSFABEFP FB7B, KFB 
6E9 FD< EFD9?>4 CBC48GF 6 J9?P. 

26. �9DBSFABEFP FB7B, KFB 6 F9K9A<9 B8AB7B 
D45BK97B 8AS 6B;A<>49F A9CB?48>4 6 
BCD989?9AAB@ @98<J<AE>B@ CD<5BD9 
D46A4 0,05. �4>B64 69DBSFABEFP FB7B, KFB 
A9 CDB<;B=89F A< B8AB= A9CB?48>< ;4 3 
D45BK<I 8AS? 

29. 

� GDA9 5 59?OI < 10 K9DAOI L4DB6. 
�; GDAO 6OA<@49FES B8<A L4D, 
BF@9K49FES 97B J69F < L4D 
6B;6D4M49FES 6 GDAG. #BE?9 QFB7B 
<; GDAO 59D9FES 9M9 B8<A L4D. 
!4=F< 69DBSFABEFP FB7B, KFB B54 
6OAGFO9 L4D4 5G8GF 59?O@<. 

27. �9DBSFABEFP FB7B, KFB 6 ?9FARR E9EE<R 
EFG89AF E84EF C9D6O= Q>;4@9A, D46A4 
0,8; 6FBDB= -0,9; FD9F<= 3 0,8. !4=F< 
69DBSFABEFP FB7B, KFB BA E84EF FB?P>B 
C9D6O= Q>;4@9A. 

30. � GDA9 3 59?OI < 6 K9DAOI L4DB6. 
�; GDAO 6OA<@4RFES ED4;G 864 
L4D4. !4=F< 69DBSFABEFP FB7B, KFB 
QF< L4DO 5G8GF D4;AOI J69FB6. 

 

&9@4 12.1 $46ABE<?PABEFP GD46A9A<=. 
 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 12, ;4ASF<9 1, GCD.1-7. 

 

&9@4 12.2 "EAB6AO9 @9FB8O D9L9A<S GD46A9A<=. 
 

�OCB?A<FP GCD4:A9A<S GK95A<> 7?464 12, ;4ASF<9 2, GCD.1-8. 

 

&9@4 12.3 $9L9A<9 CB>4;4F9?PAOI GD46A9A<= 

 

"F69F<FP A4 6BCDBEO: 
 

1.�4>B9 GD46A9A<9 A4;O649FES CB>4;4F9?PAO@? 
2.�?7BD<F@ D9L9A<S CDBEF9=L97B CB>4;4F9?PAB7B GD46A9A<S? 
3.#9D9K<E?<FP BEAB6AO9 @9FB8O D9L9A<S CB>4;4F9?PAOI GD46A9A<=. 
4.$9L<FP GD46A9A<9: 
6
I + 1

 + 35 · 6I 3 1 = 71   

 

&9@4 12.4 $9L9A<9 ?B74D<H@<K9E><I GD46A9A<=. 
 

 

"F69F<FP A4 6BCDBEO: 
 

1.�4>B9 GD46A9A<9 A4;O649FES ?B74D<H@<K9E><@? 
2.�?7BD<F@ D9L9A<S CDBEF9=L97B ?B74D<H@<K9E>B7B GD46A9A<S? 
3.#9D9K<E?<FP BEAB6AO9 @9FB8O D9L9A<S ?B74D<H@<K9E><I GD46A9A<=. 
4.$9L<FP GD46A9A<9: 
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    (           (        1   

 

&9@4 12.5 $9L9A<9 FD<7BAB@9FD<K9E><I GD46A9A<=. 
 

"F69F<FP A4 6BCDBEO: 
 

1.�4>B9 GD46A9A<9 A4;O649FES FD<7BAB@9FD<K9E><@? 
2.�?7BD<F@ D9L9A<S CDBEF9=L97B FD<7BAB@9FD<K9E>B7B GD46A9A<S? 
3.#9D9K<E?<FP BEAB6AO9 @9FB8O D9L9A<S FD<7BAB@9FD<K9E><I GD46A9A<=. 
4.$9L<FP GD46A9A<9: 
2sin

2
x + sinx 3 1 = 0 

 

&9@4 12.6 $9L9A<9 E<EF9@ GD46A9A<=. 
 

a) ECBEB54@< CB8EF4AB6>< ( <?< CB CD46<?G �D4@9D4)  
 10I + 27 G = 10  
 -25 I+ 12 G = - 25 

5) ECBEB5B@ E?B:9A<S  
4I - �G = 23 
�I + 11G = 4 
6) 7D4H<K9E><@ ECBEB5B@ 

 �I-6G = 9 
I-2G = 3 

1. #D< >4>B@ ;A4K9A<< 4 E<EF9@4 A9 <@99F D9L9A<=  
7I - 4G = 0 

74I - G =3 
 

&9@4 12.7 $9L9A<9 GD46A9A<= < E<EF9@ GD46A9A<=. 
$9L<FP GD46A9A<S: 
1.3

I
 + 3

3 3 I
 = 12                                            2.5

I + 1
 = 8

I + 1
 

3.(       + 2      = 3                              4.lg(x 3 9) + lg(2x 3 1) = 2 

5.sin2x· tgx + sin2x = 0                              6. tg
2
x 3 4tgx + 3 = 0 

 

 ECBEB54@< CB8EF4AB6>< ( <?< CB CD46<?G �D4@9D4)  
1 - 4I = G 
 2-G= I + G 
5) ECBEB5B@ E?B:9A<S  
2I + 5G = 4 
 9I - 2G = - 31 

6) 7D4H<K9E><@ ECBEB5B@ 

I - 2G = 2 
 4I - 8G = 8 
7) 
1.{                                                    2.{                

 

&9@4 12.8 !9D469AEF64, E<EF9@O A9D469AEF6. 
 

GK95A<> 7?464 12, ;4ASF<9 4, GCD. 1-6. 
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&9@4 12.9 $9L9A<9 A9D469AEF6 < E<EF9@ A9D469AEF6. 
 

$9L<FP 3.3
I + 2

 + 3
I 3 1

 < 28 

4.lg(2x 3 3) > lg(x + 1) 

A9D469AEF6B: 
 

 

&9@4 12.10 �FB7B6B9 ;4ASF<9 CB D4;89?G «'D46A9A<S < A9D469AEF64 
 

�BAFDB?PA4S D45BF4: 
 

$9L<FP E<EF9@G ?<A9=AOI GD46A9A<= @9FB8B@ �D4@9D4. 
��$��!& 1 
 

I + 2G = - 5 

7I + �G = 13 
 

�I + 2G + Z = 5  

2I + �G + Z = 1 

 2I + G + 3z + 11 

 

 

$9L<FP GD46A9A<9: 
3.4

I
 3 5 · 2I + 4 = 0                                       

 
.      -       ·     (     = 0               

 

$9L<FP A9D469AEF6B: 
2
2I 3 1

 + 2
2I 3 2

 + 2
2I 3 3

 < 448 

.      (      >       (     

 

 

�4D<4AF 2 

5I - 2G = 6  
7I - 5G = 4 
 

I - 2G + 3z = 6 

 2I+ 2G - 4z = 20  

�I - 2G - 5z = 6 

 

$9L<FP GD46A9A<9: 
6.lg(x 3 9) + lg(2x 3 1) = 2 

.9
I 3 8 · 3I 3 9 = 0 

 

$9L<FP A9D469AEF6B: 
3.3

I + 2
 + 3

I 3 1
 < 28 

 

.lg(3x 3 7)   lg(x + 1) 



 

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

2.2.1 (BD@4  CDB@9:GFBKAB= 4FF9EF4J<<  - Q>;4@9A. 
2.2.2 �"% CDB@9:GFBKAB= 4FF9EF4J<<  - >BAFDB?PA4S D45BF4, 6>?RK49F BEAB6AO9 F9@O 

8<EJ<C?<AO ��.04 4F9@4F<>4 

�9@BAEFD4J<BAAO= 64D<4AF Q>;4@9A4J<BAAB= >BAFDB?PAB= D45BFO: 

1.$9L<FP GD46A9A<9:      (     =      (      

2.$9L<FP A9D469AEF6B: (    )    
≤      

3.!4=F< CDB<;6B8AGR HGA>J<<: 
4) G = 5I6

 3 2I5
 + I 

5) G = I2
 ·       

6) G =            
7) G = (       

4.$9L<FP GD46A9A<9:       3 3tg I · ctg I = - 3 

5.�OK<E?<FP C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<: G = 0; G = I2
 + 1; I = - 2; I = 2 

6.$9L<FP ;484KG: � 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. 

 �D9@S 6OCB?A9A<S 3 K4E4 (180 @<A. ) 

�D<F9D<< BJ9A<64A<S: 

З484ни9 № 1. 3 4 54??4 

1.#D46<?PAB 6OCB?A9A C9D9IB8 BF ?B74D<H@<K9E>B7B GD46A9A<S > D4J<BA4?PAB@G 3 1 

54??; 

2.#D46<?PAB D9L9AB D4J<BA4?PAB9 GD46A9A<9 3 1 54??; 

3.#D46<?PAB 6OCB?A9A4 CDB69D>4 (B8;) 3 1 54??; 

4.#D46<?PAB ;4C<E4A BF69F 3 1 54??. 

З484ни9 № 2. 3 5 54??B6 

1.#D46<?PAB 6OCB?A9AB CD<6989A<9 > B8AB@G BEAB64A<R 3 1 54??; 

2.#D46<?PAB BCD989?9A4 @BABFBAABEFP EBBF69FEF6GRM9= HGA>J<< 3 1 54??; 

3.#D46<?PAB D9L9AB ?<A9=AB9 A9D469AEF6B 3 1 54??; 

4.#D46<?PAB CB>4;4AB 7D4H<K9E>< CB?GK<6L99ES D9L9A<9 3 1 54??; 

5. #D46<?PAB ;4C<E4A BF69F 3 1 54??. 

З484ни9 № 3. 3 10 54??B6 
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4. #DB<;6B8A4S EG@@O 1 54??: 

-�9DAB CD<@9A9AO HBD@G?O 8<HH9D9AJ<DB64A<S 3 1 54??. 

5. #DB<;6B8A4S CDB<;6989A<S 3 2 54??4: 

1.�9DAB CD<@9A9AO CD46<?4 8<HH9D9AJ<DB64A<S 3 1 54??; 

2.�9DAB CD<@9A9AO HBD@G?O 8<HH9D9AJ<DB64A<S 3 1 54??. 

6. #DB<;6B8A4S 8DB5< 3 3 54??4: 

1.�9DAB CD<@9A9AO CD46<?4 8<HH9D9AJ<DB64A<S 3 1 54??; 

2.�9DAB CD<@9A9AO HBD@G?O 8<HH9D9AJ<DB64A<S 3 1 54??; 

3.�9DAB 6OCB?A9AO CD9B5D4;B64A<S 3 1 54??. 

7. #DB<;6B8A4S E?B:AB= HGA>J<< 3 4 54??4: 

1.�9DAB CD<@9A9AO CD46<?4 8<HH9D9AJ<DB64A<S 3 2 54??; 

2.�9DAB CD<@9A9AO HBD@G?O 8<HH9D9AJ<DB64A<S 3 2 54??; 

З484ни9 № 4. 3 5 54??B6 

1.#D46<?PAB CD<@9A9AB FD<7BAB@9FD<K9E>B9  FB:89EF6B 3 1 54??; 

2.#D46<?PAB CD<6989AB GD46A9A<9 > CDBEF9=L9@G 6<8G 3 1 54??; 

3.#D46<?PAB D9L9AB CDBEF9=L99 GD46A9A<9 3 2 54??; 

-�9DAB 6O5D4AO HBD@G?O D9L9A<= -1 54??; 

-�9DAB 6OCB?A9AO 6OK<E?9A<S 3 1 54??; 

4. #D46<?PAB ;4C<E4A BF69F 3 1 54??. 

З484ни9 № 5. – 5 54??B6: 

1.#D46<?PAB 6OCB?A9AAO= K9DF9: 3 1,554?? 

-�9DAB <;B5D4:9A4 >BBD8<A4FA4S C?BE>BEFP 3 0,5 54??4, 

-�9DAB CBEFDB9AO 7D4H<>< 3 1 54??; 

2."5BEAB64A 6O5BD HBD@G?O 3 0,5 54??4; 

3.�9DAB ;4C<E4A4 HBD@G?4 3 154??; 

4. �9DAB CDB6989AO 6OK<E?9A<S 3 1 54??; 

5. �9DAB ;4C<E4A BF69F 3 1 54??. 

З484ни9 № 6. – 6 54??B6: 
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1.�9DAB 6OCB?A9A K9DF9: 3 1 54??; 

2.�9DAB ;4C<E4AB >D4F>B9 GE?B6<9 ;484K< 3 1 54??; 

3.#D98EF46?9AO 6E9 A9B5IB8<@O9 HBD@G?O 3 1 54??; 

4.�4:8O= QF4C D9L9A<S ?B7<K9E>< B5BEAB64A 3 1 54??; 

5.�9DAB 6OCB?A9AO 6OK<E?9A<S 3 1 54??; 

6. �9DAB ;4C<E4A BF69F 3 1 54??. 

 

32 3 35 54??B6 (91 3 100%) 3 «5» 

26 3 31 54??B6 (75 3 907) 3 «4» 

21 3 25 54??B6 (60 3 74% ) - «3» 

 9APL9 21 54??4 3 «2». 

 

�<F9D4FGD4: 

1. "EAB6A4S ?<F9D4FGD4: 

1. �9DA9D �. �.   4F9@4F<>4: 4?795D4 < A4K4?4 @4F9@4F<K9E>B7B 4A4?<;4, 79B@9FD<S. 10 
>?4EE : GK95. 8?S B5M9B5D4;B64F. BD74A<;4J<< : 54;B6O= GDB69AP / �. �. �9DA9D, �. #. 
�4DC. 4  . : #DBE69M9A<9, 2019. 4 367 E. : <?. 

2. �9DA9D �. �.    4F9@4F<>4: 4?795D4 < A4K4?4 @4F9@4F<K9E>B7B 4A4?<;4, 79B@9FD<S. 11 
>?4EE : GK95. 8?S B5M9B5D4;B64F. BD74A<;4J<< : 54;B6O= GDB69AP / �. �. �9DA9D, �. #. 
�4DC. 4  . : #DBE69M9A<9, 2019. 4 239 E. : <?. 

2.�BCB?A<F9?PA4S ?<F9D4FGD4: 

�<E<K><A �. &.  4F9@4F<>4 6 ;484K4I E D9L9A<S@<: GK95AB9 CBEB5<9 / � &.  &. �<E<K><A, 
�. �. %B?B69=K<>. 7-9 <;8., EF9D. 3 %4A>F 3 #9F9D5GD7: �4AP, 2020.-464 E.: <?. 3 ('K95A<>< 
8?S 6G;B6. %C9J<4?PA4S ?<F9D4FGD4). 3 &9>EF: A9CBED98EF69AAO=. ISBN 978-5-8114-4906-4, 
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