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sin 5x

tg x tg x
x

       6. 
20

8 3lim
4 2 5 16x

tg x tg x
x x



  
7. 

1

( )lim
sin( )x

tg x
x




   8. 
2 9

0
lim(cos3 )ctg x

x
x


   9. /(1 )

1
lim(3 2 )x x

x
x 


  

10. 1/ sin 6

0
lim(1 9 8 ) x

x
tg x tg x


     11. 2

0
lim(2 2 3 4) 3
x

x x ctg x


    12. 
1

lim (3 ) (5 )
x
tg x ctg x 


   

13. 
4

340

sin(2 ) 2lim
ln(1 3 ) 5x

x x
x x


 

   14. 
2 4

2

2 1lim
ln( / 2)

x

x tg x





  15. 
7

sin50

ln(1 3 ) 1lim
2 1

tg x

xx

x e


  


 

Вариант 26. 

1. 
3

21

4 5lim
5 6x

x x
x x

 
 

   2. 
3

3

9 3lim
3 2x

x
x x


 

   3. 
2

3/ 2

sin 5sin 6lim
sin 1x

x x
x

 


4. 2lim ( 4 2 2 )
x

x x x x


     

5. 
0

3lim
sin 4 sin 9x

tgx tg x
x x

    6. 
7

sin sin 7lim
2 14x

x
x




  7. 2

cos3 coslim
2x

x x
tg x

    8. 
1/ 42

20

2 2lim
2 3

x

x

x
x x

 
   

   9. 1/

0
lim( 1 ) x

x
x x


     

10. 1/( sin 9 )

0
lim(cos5 ) x x

x
x


   11. 

0
lim(1 cos9 ) 2 5
x

x ctg x ctg x


     12. 
/ 4

lim cos 2 ( / 4)
x

x tg x





     

13. 
3 2 2

20

5lim
arcsin 4 sin(3 / 7)x

arctgx tg x
x x




 14. 
2

1

lnlim
1 cosx

x
x 

    15. 20
lim

sin

x x

x

e e
tg x x








 

Вариант 27. 

1.
4

41

5 4lim
1x

x x
x

 


   2. 
3 2

3 2 30

8 5 2lim
2x

x x
x x

  


   3. 

2

2/ 3

4cos 1lim
2cos cos 1x

x
x x


 

4. 3 33 3lim ( 3 2 )
x

x x x


       

5. 20

cos(2 2 ) cos(2 )lim
x

x x
x

     6. 
0

2 3 4 2 3 7
lim

sin13x

tg x tg x
x

  
 7. 

/ 6

sin( / 6 )lim
1 2sinx

x
x







  8. 4 8

0
lim(1 3 ) ctg x

x
x


    

9.  lim cos(4 / ) x

x
x


  10. 1/ 3

0
lim( 1 ) x

x
x x


   11. 

0
lim( 6 ) 7
x

tgx tg x ctgx ctg x


     12. 2lim(1 cos3 ) 5
x

x ctg x


  

13. 
2

2 2 30

(3 7 )lim
arcsin (9 2 ) 2x

x arctg x x
x x tg x

 
 

   14. 
2

arcsin 90

ln(1 4 )lim
3 1xx

tg x





  15. sin5 20

ln(2 cos )lim
( 1)xx

x
e




 

Вариант 28. 

1. 
4 3

21

2lim
8 7x

x x
x x

 
 

    2. 
0

3 4 3 4lim
1 2 1x

x x
x

  
 

3. 
3 2

3/ 4

4 4 3 3lim
2x

tg x tg x tgx
tg x tgx

  
 

   4. 2lim ( 4 5 1 2 )
x

x x x x


      

5. 
0

7 9lim
cos8 cos3x

tg xtg x
x x 

   6. 
30

sin 5lim
1 cos4x

x x
x




   7. 
/ 4

1 2 sinlim
2 cos 1x

x
x




8. 2 3/

0
lim[1 (3 )] x

x
tg x


    9. 

21/ 2

0

5lim
5 2

x x

x

x
x





 
   

 

10. 1/( 1/ 3)

1/ 3
lim (sin 6 / sin 2) x

x
x 


   11. 

5

5lim
3 10x

x xtg tg 


  12. lim 2 (3 2 )x x

x
tg 


    13. 

2

3 40

arcsin 5lim
6 2x

x x
arctg x x




    

14. 
sin 4

0

3 1lim
ln(1 6 )

x

x arctg x




  15. 
1/ 2

ln(4 1)lim
1 cos 1x

x
x


 

 

 

 



 

 

18 

18 

Вариант 29. 

1. 
3

21/ 2

8 1lim
16 10 1x

x
x x


 

   2. 
2

4

9 5lim
3 1 2x

x
x

 
 

   3. 
3

4

ln 2ln 3lim
ln 1x e

x x
x

 


4. 2lim ( 9 3 )
x

x x x x


      

5. 
0

(3 4 ) (3 4 )lim
sin(5 2 ) sin(5 2 )x

tg x tg x
x x

  
  

 6. 
0

sin 2 sin 5lim
3 5 5x

x x
x


 

   7. 
/ 4

2 2coslim
4x

x
x 




    8. 2 / sin 7

0
lim( 6 )ctg x x

x
cos x


   

9. 
1/ 8

0

3 5sin 7lim
3 sin 7

x

x

x
x

 
  

  10. 
2/( 1)

1
lim(3 2 )x x

x
x 


   11. 

0
lim cos5 cos9 2
x

x x ctg x


     12. 
2

2lim sin
3 4x

x xtg 



  

13. 
2

/ 2

sin 1lim
(2 )x

x
arctg x 




   14. 
0

ln(cos5 )lim
ln(cos6 )x

x
x

   15. 
6 7

30 4

sin 5 1 1lim
4 sin 6x

x x
tg x x

  


 

Вариант 30. 

1.
3 2

21

2 5 5 2lim
5 4x

x x x
x x

  
 

    2. 
3 3

30

1 2 1lim
2 8x

x x
x

  
 

  3. 
3

2/ 6

8sin 1lim
2sin sin 1x

x
x x


 

  4. 3 3lim (3 6 27 )
x

x x


     

5. 30

cos6 coslim
1 cos 7x

x x
x




  6. 
0

5 sin 2lim
1 cos9x

tg x x
x




   7. 
/ 2

cos sin 1lim
cos sin 1x

x x
x x

 
 

   8. 
2

1
2

1

1 3lim
5

x x

x

x
x

 



 
  

  9. 
3

0
lim cos

4

ctg x

x
x



 
 
 

    

10. 

21/ 4 2

0

6 3lim
6 2

x x

x

x
x





 
   

11. 2

0
lim 5 7 ( 6 )
x

x x ctg x


     12. 
/ 4

lim cos2 ( / 4)
x

x tg x





     

13. 
2

20

9 arcsin 3lim
1 sin 5 1x

tg x x
x



 
    14. sin 22

ln coslim
1xx

x
e 

  2

3 2

40

1 1 sin315.lim
ln(1 ) 1tg xx

x x
x e

  
  

 

3. РАСЧЕТНО-ГРАФИЧЕСКАЯ РАБОТА НА ТЕМУ 

 «НЕПРЕРЫВНОСТЬ ФУНКЦИЙ». 

Исследовать на непрерывность функции (приложение 3). 

Вариант 1. 

1. 2

sin 3 1( )
2 4
x xf x
x x


 


2. 2/

3 2

1( ) (1 2 ) , (0) 7
2 2 1

xf x x f
x x x

   
  

    

3. ( ) 0, ;sin , 0; , 0f x x x x x           4. 2( ) arctg
3

f x
x




  5. /(1 )( ) 2x xf x    

Вариант 2. 

1. 2

1 1 3( )
16

x xf x
x x
  

 


  2. 3/
3

6( ) (1 5 ) , (0) 0
8

x xf x x f
x


   


    

3. 
5 5( )
5

x
f x

x x


 


  4. 
1/ 1/

1/ 1/

2 3( )
2 3

x x

x xf x 



  5. 2 1/( ) x xf x e    

Вариант 3. 

1. 2 2

sin( 2) 1( )
4

xf x
x x x


 

 
  2. 

1/( 1) 2

2

cos 2( ) , (1) 2
cos1 4

xx x xf x f
x

        
    

3. 2( ) 1, 0;( 1) ,0 2; 4 ,  2f x x x x x x x          4. 1/( 2)

1( )
1 3 xf x 


  5. 2 1/( ) xf x x e   

 



 

 

19 

19 

Вариант 4. 

1. 
3

2

1 1 3( )
6

x xf x
x x x
  

 
 

2. 3 2

sin 7 5( ) , (0) 1
1

x xf x f
x x x x


   

  
3. 

4 4( )
4

x
f x

x x


 


   

4. 1( ) arcctg
6

f x
x




  5. 1
3

1( )
1 2 x

f x





  

Вариант 5. 

1. 3

arctg3 4( )
8

x xf x
x x


 


  2. 4 /

4

1( ) (1 3 ) , (0) 1
625

xf x x f
x

   


    

3. 3( ) , 0; ,0 2;3, 2f x x x x x x       4. 2 /(1 )

2( )
1 2 x xf x 


 5. 1/

1( )
5 xf x

x



  

Вариант 6. 

1. 4

4 2 2 3( )
1

x xf x
x x

  
 


  2. 

1
1

2

sin( ) , (1) 1
sin1 4

xx xf x f
x

      
    

3. 23
( )

3
x

f x x
x


 


  4. 3

6( ) arcctg
( 1)

f x
x




  5. 2 1/(3 )( ) 2 xf x x      

Вариант 7. 

1. 2

arctg7 2 1( )
25

x xf x
x x


 


2. 2

sin 5 3( ) , (0) 1
2 12 2

x xf x f
x xx


   

  
    

3. ( ) 2, / 2;2sin , / 2 / 2;1, / 2f x x x x x             4.
1/( 2)

1/( 2)

3 2( )
3 2

x

xf x








   5. 1

1( )
1 7 x

f x 


  

Вариант 8. 

1. 
3 2

3

1 1 2 3( )
125

x x xf x
x x

   
 


  2. 2

sin 3 1( ) , (0) 1
2 2
xf x f

x x x
   

 
    

3. 
2 5

( )
5

x x
f x x

x


 


  4. 1( ) arcctg
3

f x
x




  5. 
2/(4 )( ) x xf x e    

Вариант 9. 

1. 2 2

1 cos7 1( )
2 3 1

xf x
x x x


 

 
  2. 3/

2

5( ) (1 2sin 5 ) , (0) 2
2 1

x xf x x f
x x


    

 
    

3. 22 1( ) , 2; 4 , 2 2; 2
2 2

x
f x x x x x

x x


       
 

4. 1

1( )
1 5x

f x 


  5. 
1

( ) 2
x
xf x


   

Вариант 10. 

1. 
2

2

1 2 1 3( )
1

x x xf x
x x

   
 


  2. 

3

3 4

sin 2 1( ) , (0) 5
3 16

x xf x f
x x


  


    

3. 2( )
2

xf x x
x


 


  4. 2 2( 1) /( 4)

3( )
1 2 x x

f x
 




  5. 1/( ) 1 xf x x e    

Вариант 11. 

1. 2

sin sin 7 3( )
25

x x xf x
x x
 

 


  2. 
23/

3

1( ) (cos8 ) , (0) 0
1

xf x x f
x

  


    



 

 

20 

20 

3. 2 3

2 1
( )

x
f x

x x





  4. 1/

1( ) arctg
7 xf x    5. 3/( 2)( ) ln(1 2 )xf x     

Вариант 12. 

1. 2/( 3) 6( ) ( /3) ( 1)xf x x x      2. 
2sin(3 2 ) 1( ) , (0) 1

3
x xf x f
x x


  


    

3. 2( ) , 0; 1 ,0 1;1/( 1), 1
x

f x x x x x x
x

         4. 1/( ) (2 )xf x arctg   5. 2 1/

1( )
6 xf x

x



  

Вариант 13. 

1. 2 4

cos7 cos2( )
1

x x xf x
x x


 


2. 1/ 2 2( ) (1 3 ) ( 1) , (0) 1xf x x x f         

3. 21
( )

1
x

f x x x
x


 


  4. 2/( 3)( ) arcctg(5 )xf x    5. 
2/(9 )( ) 2x xf x    

Вариант 14. 

1.
22 / 8( ) (2 cos8 ) ( 5)xf x x x     2.

3

2 3

1 cos 3 1( ) , (0) 2
( 4)

xf x f
x x


   


    

3. 23 1( ) , 3; 9 , 3 3; 3
3 3

x
f x x x x x

x x


       
 

   

4. 1/( 1)

1( )
1 7 xf x 


  5. 2 /(3 1)( ) 2 x xf x    

Вариант 15. 

1. 2

sin sin1 1( )
1 2 3

xf x
x x x


 
 

2.
1/( 3)

2

cos( ) , (3) 2
cos3 1

xx xf x f
x


       

    

3. 2 1( ) , 0; 4 ,0 2; 2
2

x
f x x x x x

x x
      


   

4. 1/( ) arcctg(1/ 3 )xf x    5. 1/( ) xf x x e   

Вариант 16. 

1. 
22 /

2

3( ) (2 cos5 )
9

x xf x x
x


  


 2. 2

arctg7( ) , (0) 5
( 2)

x xf x f
x x

  


    

3. 3 3( ) 1 , 0;( 1) ,0 2;4 , 2f x x x x x x x           

4. 3( ) arcctg
4

f x
x




  5. 1/( )
3 x

xf x    

Вариант 17. 

1. 2

cos cos 2 3( )
2

xf x
x x


 


  2. 
3

3

sin 4( ) , (0) 0
1

x xf x f
x x

  


    

3. 
2 4

( )
2

x
f x x

x


 


  4. 
1/ 1/

1/ 1/

5 2( )
5 2

x x

x xf x 



  5. ( ) arcsin[1/( 4)]f x x    

Вариант 18. 

1. 2 2

sin( 2) 1( )
4 ( 1)

xf x
x x


 

 
 2. 1/ 2( ) (1 sin 7 ) , (0) 2

2
x xf x x f

x
    


    



 

 

21 

21 

3. ( ) 2 ,  1 1;   1,  1;   1,  1 4xf x x x x x          4. 1
3

1( )
1 5 x

f x





  5. 
1

2 6( ) xf x x e


   

Вариант 19. 

1. 6( ) sin(2 / ) 1/( 1)f x x x x   2.
 2

arctg3 1( ) , (0) 1
2

xf x f
x x

   


    

3. 2

4
( )

16
x

f x x
x


 


  4. 1( ) arcctg
5

f x
x




  5. 
1

4( ) sin 5 xf x 
 

  
 

  

Вариант 20. 

1. 
2

3

3

sin 4( )
sin 3 8

xxf x
x

     
  2. 

 3

sin 3 1( ) , (0) 1
4 2 1
xf x f

x x
  

  
    

3. ( ) cos( / 2), 1;  1 , 1f x x x x x      4. 
3

2( )
1 7

x
x

f x





  5. 1
1

1( )
3x

f x
x 




  

Вариант 21. 

1. 3 4

sin(3 ) 1( )
27 1
xf x

x x


 
 

  2. 
1/

82 1( ) ( 1) , (0) 1
3 1

xxf x x f
x

      
    

3. 2
2

4
( )

16
x

f x x
x


 


   4. 3

2( ) arcctg
( 3)

f x
x




   5. 
1

2 4( ) 7 xf x x


    

Вариант 22. 

1. 3

4 1( )
125

arctg x xf x
x x


 


 2. 2

arctg3 3( ) , (0) 1
4 43 3

x xf x f
x xx


   

  
    

3. ( ) 2 ,0 1,4 2 ,1 2.5,2 7, 2.5f x x x x x x x          4. 

1
3

1
3

5 1( )
5 1

x

x

f x








   5. 1( ) arctg

1
f x

x



  

Вариант 23. 

1. 
3 2

3

1 2 1 3( )
8

x x xf x
x x

   
 


  2. 2

arctg2( ) , (0) 1
3 1
x xf x f

x x x
  

 
    

3. 
2 6

( ) 3
6

x x
f x x

x


 


  4. 1( ) arcctg
4 2

f x
x




  5. 29( ) 6
x
xf x    

Вариант 24. 

1. 2 4

arctg( 1) 1( )
1 ( 2)
xf x

x x


 
 

2. 5/
2

1( ) (1 sin 9 ) , (0) 4
2 1

xf x x f
x x

    
 

    

3. 2( ) 1 , 0;  ,0 1;  1, 1f x x x x x x        4. 2
3

1( )
1 7 x

f x





  5. 
32

( ) 3
x
xf x


   

Вариант 25. 

1. 2
1

2 2

2( ) (cos7 )
( 1)

x xf x x
x


 


  2. 
4

4 4

sin( ) , (0) 5
3 16

x xf x f
x x

  


    



 

 

22 

22 

3. 2 2 4( )
2

xf x x
x


 


  4. 2

2
1
9

3( )

1 3
x
x

f x







   5. 
1

2( ) 2 xf x x e


    

Вариант 26. 

1. 2 3

cos cos5 1( )
25

xf x
x x


 


  2. 

3 3( ) , (0) 0
1

x xe e xf x f
x x


  


    

3. 3

2 4
( ) 1

8
x

f x x
x


  


  4. 1
4

1( ) arctg
2 x

f x


    5. 
6

4( ) ln 1 5 xf x 
 

  
 

  

Вариант 27. 

1. 
2

7 8( ) ( 2)
7

xxf x x
     

 
 2.

2sin( 5 ) 1( ) , (0) 1
6

x xf x f
x x


  


 

3.
3

2( ) , 0; 1 ,0 1; , 1
x

f x x x x x x
x

        4. 
1

3( ) arctg 3xf x 
 

  
 

  5. 2 1/

1( )
7 xf x

x



  

Вариант 28. 

1. 2 6

cos9 cos 2 1( )
1

x xf x
x x


 


2. 
1

3 21 4( ) ( 1) , (0) 1
1 3

xxf x x f
x

      
    

3. 22
( ) 3

2
x

f x x x
x


 


  4. 
4

5( ) arcctg 2 xf x 
 

  
 

  5. 225( ) 3
x
xf x    

Вариант 29. 

1.   2
9

9( ) 2 cos6 ( 1)xf x x x      2. 2 3

sin sin 7 1( ) , (0) 2
( 6)

x xf x f
x x

   


    

3. 2( ) 0.5 , 2;  2.5, 2;  3, 2f x x x x x      4. 1
2

1( )
1 5 x

f x





 5. 4 2( ) 9
x
xf x   

Вариант 30. 

1. 2

sin sin 9( )
9 2 1

x xf x
x x


 
 

  2. 
1

9

4

cos( ) , (9) 0
cos9 1

xx xf x f
x

      
    

3. 
3

2

1
( ) 1

1
x

f x x
x


  


  4. 
1

2( ) arcctg 2 xf x



 

  
 

  5. 
1

( ) 5 xf x x


   

4. Дополнительные варианты  

4.1. Предел последовательности (приложение 4) 

Вариант 1. 

1. 
  

23 8 1lim
5 2 2 1n

n n
n n

 
 

 2. 
2 2

2 2

(3 ) ( 3)lim
(3 ) ( 3)n

n n
n n

  
  

 3. 
  

3 3 1lim
3 2 2 3n

n
n n


 

 4. 2 3lim
3 2 2 1n

n
n n


  

  

5. 
1 1

2

2 5lim
3 5

n n

n nn

 






   

 

 



 

 

23 

23 

Вариант 2. 

1. 
3 2

2 2

(2 1)lim
( 1) 4n

n n
n n

 
 

  2. 
 2

2

2 5 3 1
lim

1 2 3n

n n
n n

 

 
 3. 

3 3

3 3

(3 ) (2 )lim
(1 ) (1 )n

n n
n n

  
  

 

4. 
22 1 3lim

2 3n

n n
n

 


 5. 
1 2

1

2 3lim
2 3

n n

n nn

 






  

Вариант 3.  

1.
  

3 2

2

2 3lim
2 1 3 2n

n n n
n n

 
 

 2. 
2 2

2 2

(6 ) (6 )lim
(6 ) (1 )n

n n
n n

  
  

 3.  3 6

2

3 4 3 1
lim

3 6 1n

n n
n n

 
 

  4. 
3

3 3

3 1lim
4 1n

n
n n


 

   

5. 
2 1 2

2 1 2 2

5 2lim
2 5

n n

n nn



 




   

Вариант 4. 

1.   
2

3 2 4 1
lim

7 2 99n

n n
n n

 
 

 2. 
3 3

3 3

(3 ) (2 )lim
(1 ) (1 )n

n n
n n

  
  

 3.
 

2

3 4

2 3lim
2 1 2n

n n
n n

 

 
 

4. 3 2 3 1lim
5 8n

n n
n

  


 5. 
1 2

1 3

3 2lim
2 3

n n

n nn

 

 




   

Вариант 5. 

1. 
  

3 2

2

6 3 1lim
3 5 4 2n

n n
n n

 
 

 2. 
3 3

3 3

(2 ) (2 )lim
(1 ) (1 )n

n n
n n

  
  

 

3.  
2

2 8 4 1
lim

2 3 1n

n n
n n

 
 

4. 
3

3 3

2 3lim
2 3 5n

n
n n


  

5. 
2 1

1

5 7lim
5 7

n n

n nn

 






 

Вариант 6. 

1.
2

3 2

(5 1)(6 2)lim
5 2 6n

n n
n n n

 
  

 2. 
3 2

3 3

( 1) ( 1)lim
( 1) ( 1)n

n n
n n

  
  

 

3. 
3

2 3

3 5 1lim
(2 3) 6n

n n
n n

 

 
  4. 2 3lim

3 4 4 2n

n
n n


  

  5. 
1 2

1 1

7 3lim
2 7

n n

n nn

 

 




   

Вариант 7. 

1. 
  

4 3

2 2

3 2 1lim
2 3 5 1n

n n
n n

 
 

 2. 
3 3

2 2

(2 1) 8lim
(2 1) 4n

n n
n n

 
 

 

 3. 
3 3

3

4 2 2 3lim
5 8n

n n
n

  


 4.
2 5

2

(3 10) 2 1lim
5 2 1n

n n
n n

 
 

 5.
1 1

1 2

3 5lim
3 5

n n

n nn

 

 




 

Вариант 8. 

1. 
  2

3

2 5 3 8
lim

6 2 3n

n n
n n

 

 
 2. 

2

3 3

(3 4 )lim
( 3) ( 3)n

n
n n


  

 3. 
 

25 2 3lim
4 3 3 1n

n n
n n

 
 

 4. 
4

4 4

2 5lim
5 6 3 2n

n
n n


  

  

5. 
1 2

1

7 3lim
2 7

n n

n nn

 






   

 

 



 

 

24 

24 

Вариант 9. 

1.
  

5 2

3 2

6 2 3lim
3 2 3 5n

n n n
n n

 
 

 2. 
   

3

2 3

(3 )lim
1 1n

n
n n



  
 

3. 
 

3

3

3 8 5lim
2 1 2 4n

n n
n n

 

 
 4. 3 2 2 5lim

5 8n

n n
n

  


  5. 
1 1

1 2

4 3lim
4 3

n n

n nn

 

 




   

Вариант 10. 

1. 
  

4

3

2 3 5lim
3 2 7 1n

n n
n n

 
 

2. 
3 3

3

( 1) ( 2)lim
(4 )n

n n
n

  


   

3. 
 2 2

2

5 2 3
lim

3 5n

n n
n n

 

 
 4. 

3 3

3

2 3lim
3 5n

n n
n

 


 5. 
4 1

1 2

4 2lim
2 4

n n

n nn

 

 




  

Вариант 11. 

1. 
  2

3

5 2 2
lim

1 4 3n

n n
n n

 

 
2. 

  
2 2 3lim

99 1 3n

n n
n n


 

 

3. 
3 3

2

( 1) ( 2)lim
2 3n

n n
n n

  
 

4. 
5

5 5

2 5lim
7 1 6 3n

n
n n


  

5. 
2 1 2

2 2 2 3

2 3lim
3 2

n n

n nn



 




   

Вариант 12. 

1. 
  

3

2

2 4 3lim
3 2 5n

n n
n n

 
 

 2. 
3 3

2

( 1) ( 2)lim
3 2 3n

n n
n n

  
 

  

3. 3 2 6 1lim
8 3n

n n
n

  


  4. 
 

2100 32 1lim
2 1 2 5n

n n
n n

 
 

  5. 
2 1

1 1

3 5lim
2 5

n n

n nn

 

 




   

Вариант 13. 

1. 
3 24 7 1lim

(2 3)(4 2)n

n n
n n

 
 

 2. 
2 2

2 2

(2 ) (2 )lim
(3 ) (3 )n

n n
n n

  
  

   

3. 
  

3 3 1lim
4 2 2 1n

n
n n


 

4. 3 7lim
5 3 4 1n

n
n n


  

  5. 
2 1

3

4 5lim
3 5

n n

n nn

 






   

Вариант 14. 

1.  3 2

3

1 2 3 2
lim

4 1n

n n
n n

  
 

 2. 
 2

2 4

3 2 2 5
lim

4 2 3n

n n
n n

 

 
   

3. 
3 3

3 3

(1 ) (2 )lim
(1 ) (1 )n

n n
n n

  
  

 4. 
2 22 1 3lim
2 7n

n n
n

 


5. 
3 2

1 1

2 7lim
2 7

n n

n nn

 

 




   

Вариант 15. 

1. 
  

3

3

5 3 7lim
2 1 5 8n

n n
n n

 
 

2. 
2 2

2 2

(3 ) (3 )lim
(6 ) (1 )n

n n
n n

  
  

   

3.  3

2

3 8 3 1
lim

5 6 15n

n n
n n

 
 

 4. 
5

5 5

5 6lim
2 3 3 1n

n
n n


  

  5. 
2 1 2

2 3 2

4 2lim
2 5

n n

n nn








   

 



 

 

25 

25 

Вариант 16. 

1.   
2

5 8 1 2
lim

5 3 2n

n n
n n

 
 

 2. 
3 3

3 3

(3 ) (2 )lim
(1 ) (1 )n

n n
n n

  
  

 

3. 
 

2

3 4

2 3lim
2 5 3n

n n
n n

 

 
  4. 5 6 2 3 2lim

7 3n

n n
n

  


  5. 
1 5

1 1

3 4lim
3 4

n n

n nn

 

 




   

Вариант 17. 

1. 
  2

3

5 1 6 4
lim

3 2 5n

n n
n n

 

 
 2. 

 

3 3

33

(2 3) ( 5)lim
(3 1) 2 3n

n n
n n

  

  
   

3. 
 

3 2

2 3

4 7 2lim
5 7 16n

n n
n n

 

 
 4. 

4

4 4

5 3lim
3 2 6 3n

n
n n


  

  5. 
2 3

1 1

8 2lim
2 8

n n

n nn

 

 




 

Вариант 18. 

1. 
  

2 4

2 2

5 3 17lim
3 5 2 1n

n n
n n

 
 

 2. 
3 3

2

(1 3 ) 27lim
1 3 2n

n n
n n

 
 

   

3. 
 2 3

2

5 10 8
lim

6 17 1n

n n
n n

 

 
 4. 2 6 1 8 3lim

3 1n

n n
n

  


  5. 
3 1

1 2

2 6lim
2 6

n n

n nn

 

 




  

Вариант 19.  

1. 
  2

3

3 6 5 8
lim

8 2n

n n
n n

 

 
 2.  2

3 3

2 3
lim

( 2) ( 3)n

n
n n


  

   

3. 
 

26 5 6lim
2 3 6 2n

n n
n n

 
 

  4. 
4

4 4

3 5lim
2 3 7) 6 3n

n
n n


  

 5. 
3 2

1 5

7 3lim
3 7

n n

n nn

 

 




   

Вариант 20. 

1. 
  

5 3

3 2

4 2 3 1lim
4 1 5 2n

n n n
n n

  
 

 2. 
3

3 3

(3 )lim
( 1) ( 1)n

n
n n


  

   

3. 
3

2

5 2 3lim
(3 1) 2 3)n

n n
n n

 
 

4. 
3 3

3

5 8 4 2 6lim
3 2n

n n
n

  


  5. 
3 5

1 2

4 3lim
4 3

n n

n nn

 

 




   

Вариант 21. 

1. 
4

3

5 6 3lim
(3 2)(6 1)n

n n
n n

 
 

 2.  33

3

( 4) 2
lim

(4 )n

n n
n

  


   

3. 
 2 2

2

5 1 4
lim

6 3 5n

n n
n n

 

 
4.  

3 3

3

3 4 2lim
2 1n

n n
n

 


5. 
3 1

1 2

5 4lim
4 5

n n

n nn

 

 




   

Вариант 22. 

1. 
2

3

(3 2)( 3)lim
1 5 7n

n n
n n

 
 

 2. 2 3lim
(51 3)(2 3)n

n n
n n

 
 

   

3. 
3 3

2

( 1) ( 2)lim
3 5 2n

n n
n n

  
 

 4. 7 4lim
3 5 1 2n

n
n n


  

  5. 
2 1 2

2 1 2

5 3lim
3 5

n n

n nn








   

 



 

 

26 

26 

Вариант 23. 

1.
  

3 2

2

3 4 2lim
5 2 6 3n

n n
n n

 
 

 2. 
3 3

2

( 2) ( 1)lim
5 3 2n

n n
n n

  
 

   

3. 5 3 7 3lim
5n

n n
n

  


  4. 
 

2 3

2

16 3 50lim
2 3 99 5n

n n n
n n

 

 
  5. 

2 1

2 1

4 3lim
3 4

n n

n nn

 

 




   

Вариант 24. 

1. 
  

2 3

2

2 5 1lim
8 4n

n n
n n

 
 

 2. 
3 3

2 2

(2 1) (2 3)lim
(2 1)n

n n
n n

  
 

  

3.  4

2

3 2 8
lim

1 3n

n n
n n

 
 

4. 
2

3 2

2 3lim
2 4 5 3 1n

n
n n n



   
5. 

2 1

2

6 5lim
5 6

n n

n nn

 






 

Вариант 25. 

1.  3 2

3

5 3 4
lim

1 2 7n

n n
n n

 
 

 2. 
 25 8 6

lim
(2 3)(3 2)n

n n
n n

 

 
   

3. 
 

3 3

22

( 1) ( 1)lim
( 1) 1n

n n
n n

  

  
  4. 

3

4

3 5 2lim
2 1 3n

n n
n n

 

 
 5. 

4 2

1 1

3 7lim
3 7

n n

n nn

 

 




   

Вариант 26. 

1. 
  

3

2

6 2 3lim
4 5 2 6n

n n
n n

 
 

 2. 
3 3

2

( 1) ( 1)lim
4 2 3n

n n
n n

  
 

   

3. 
4 3

3 4

5 3 2 1lim
(2 5) 3 6)n

n n n
n n

  

 
4. 

3

3 3

6 3lim
2 8n

n
n n


 

  5. 
1 4

2 1

4 2lim
4 2

n n

n nn

 

 




   

Вариант 27. 

1. 2

(6 5)(3 2)lim
4 2 3n

n n
n n

 
 

 2.  22

2

( 2) 2
lim

(2 3)n

n n
n

  


   

3.  4

2

3 1 2 6
lim

3 8 100n

n n
n n

 
 

 4.  
4 4

4

6 3 3 2 3lim
8 5n

n n
n

  


5. 
1 2

2 1

8 4lim
8 4

n n

n nn

 

 




  

Вариант 28. 

1. 
3 2

2

4 2 3lim
(4 6 )(3 1)n

n n
n n

 
 

 2. 
3 3( 3) ( 1)lim

8 99n

n n
n

  


   

3. 
 2

3 5

3 6
lim

2 3( 5)n

n

n n



 
 4. 3 6lim

2 6 3 2 5n

n
n n


  

  5. 
2 1

1 1

5 7lim
7 5

n n

n nn

 

 




   

Вариант 29. 

1. 
2 2

2 4

(3 5)(6 3)lim
1 4 5 8n

n n
n n n

 
  

2.  33

2

( 3) 1
lim

(2 3)n

n n
n

  


 3.  
2

3 2 3
lim

18 6 5n

n n
n n

 
 

 

4.  
4

3

3 5 2 3lim
3 8 1n

n n
n n

  

 
5. 

1 1

1 2

9 2lim
2 9

n n

n nn

 

 




   

 



 

 

27 

27 

Вариант 30. 

1.   
2

8 1 1
lim

16 7 1n

n n
n n

 
 

 2. 
 

2 2

22

(5 ) ( 5)lim
(5 ) 5n

n n
n n

  

  
   

3. 2 1lim
5 2 7 1n

n
n n


  

 4. 
  

3 5 1lim
2 3 1n

n
n n


 

5. 
1 1

2

5 2lim
3 5

n n

n nn

 






 

 4.2. Предел функции (приложение 5). 

Вариант 1. 

1. 
4

1 2 3lim
2x

x
x

 


   2. 
0

tg 1
2lim

ln(1 2 )x

x

x





      


 3. 
2

1

1lim
lnx

x
x

    4. lim( )ctg
x

x x





  5. 
0

1 cos3lim
sin 7 arcsin7x

x
x x




  6. 22

3 9lim
sin

x

x x

     

7.  
2

2 4 1
lim

2 5x

x x
x x

 
 

  8. 
 

3

1 2coslim
sin 3x

x
x 




   9. 
2 1/ tg

0
lim (2 )x x

x
e 


 10.  1/

0
lim sin x

x
x


    

Вариант 2. 

1. 
38

1 3lim
2x

x
x

 


   2. 
 2

20

ln 1
lim

1 1x

x

x



 
   3. 1 cos3lim

sin 7x

x
x

 4. 2

0
lim 2 ln
x

x x


  5.  
 

3 3

2

1 2 8
lim

1 2x

x x
x

 


   

6. 
2

20

2lim
sin 2

x x

x

e e
x





    7. 
3

1
3

2 2lim
ln3

x

x x

  8.  3/

0
lim cos 2 x

x
x


 9.  

2

0
lim 3 x

x
x


 10. 

2 3

0

7 5lim
2 arctg3

x x

x x x




  

Вариант 3. 

1. 23

13 2 1lim
9x

x x
x

  


   2. 
 0

arcsin 2lim
ln 1 3x

x
x 

   3. 
2

1

1 1lim
lnx

x x
x

   4. 3lim ln 4x

x
e x


   5. 

2

4

4 3 2lim
3 2 1x

x x
x x

 

  
 

6. 
2 2

0

6 7lim
sin 3 2

x x

x x x








 7. 
 0

arctg3lim
ln 1 sinx

x
x 

   8. 
3

11

9 2lim
2 1xx

x


 


  9. 3 2

0
lim ( ) x

x
x


 10.   2

1

0
lim 3 2cos x
x

   

Вариант 4. 

1. 
3

32

6 2lim
8x

x
x

 


    2. 20

sin 2 tg3lim
x

x x
x

   3. 
 2

4

1 sin 2lim
4x

x
x 




 4. 3

0
lim ln 2
x

x x


  5. 
2

lim arcsin tg
2x

x x





   
  

6. 
20

1 cos 4lim
9 2 3x

x
x



 
7. 

2

ln sinlim

2
x

x

x
  

    8. 
  2

3

4 2 1 3
lim

2 6 1x

x x x
x x

  

 
 9.  1/

0
lim 1 tg2 x

x
x


  10. 

0
lim(sin 2 )x
x

x


    

Вариант 5. 

1. 
4

16

2lim
4x

x
x




   2. 3 20

1 coslim
( 1)xx

x
e




3. 
1

1 coslim
tgx

x
x




   4. 
23 1 4lim
2 8x

x x
x

 


 5. 
0

1 cos 4lim
9 5 3x

x
x


 

  6. 2

2

lnsinlim

2
x

x

x
    
 

    

7.  1/ ln 12

0
lim(1 ) x

x
x 


 8. 2 tg2

0
lim ( ) x

x
x


   9. 

2

lim ctg2 ( )
2x

x x





 10. 
3 3

0
lim

2arcsin sin

x x

x

e e
x x








    

 

 

 



 

 

28 

28 

Вариант 6. 

1. 
38

9 2 5lim
2x

x
x

 


   2. 
4

0

1lim
sin 1

2

x

x

e
x




      

   3. 
0

tg3lim
tgx

x
x

4.  3

1
lim 1 ln 1
x

x x


    5. 
1

1

3 7lim
3 7

x x

x xx








  6. 2

2

0

sin 2lim
1 xx

x
e 

  

 7.  
1

22

ln 4 1
lim

1
4

x

x

x 




 8.  ctg2

0
lim 1 6 x

x
x


  9.  

1
2

0
lim cos3 x
x

x


 10. 
2

0
lim

sin3 tg2

x x

x

e e
x x








  

 Вариант 7. 

1.  2

0

1 2 1
lim

2x

x x x
x

   
   2. 30

arcsin 2lim
2 1xx

x
 

   3. 
 

2

0

5 1lim
ln 1 sin 2

x

x x




4. 
 2

10 3 4lim
sin 3 6x

x
x

 


   5. 3 2lim
5 4 2x

x
x x


 

  

6. 
 2

sin 2 tg3lim
x

x x
x 




 7. 

2

lim tg
2x

x x





   
   8. 

2

0
lim (tg2 )x
x

x


 9. 
1

2 sin3
0

lim ( ) x
x

x


   10. 
3 20

2lim
16x

x
x




  

Вариант 8. 

1. 
3 2

20

8 2lim
x

x
x x

 


    2. 
0

1 coslim
sin 2x

x
x

  3. 
2

1

2 2 1lim
tgx

x x
x

   4. 3

0
lim ln 7
x

x x


  5. 
 

3

0

3 27 sinlim
ln 2 1x

x
x

 


   

6. 
2 2

3

4 2 1lim
2 8 3x

x x x
x x

 
 

 7. 
 

cos

1

12
2lim

cos 1 1

x

x x







 
    8.  1/ sin 3

0
lim 1 2 x

x
x


   9.

0
lim (sin 3 )x
x

x


   10.   
3

3 34

4 2lim
64x

x
x

 


 

Вариант 9. 

1. 
3 3

3 40

27 27lim
2x

x x
x x

  


   2. 

  
30

sin 5
lim

1xx

x
e







3. 20

cos5 cos3lim
sinx

x x
x

  4. 
2

lim ln4x

x
e x


 5. 

243 2 2 3lim
3 2x

x x
x

 


  

6. 
5

0

2 1lim
3arcsin2

x

x x

    7.  
3

ln 1 cos
lim

2
x

x

x
 




 8.  

23/

0
lim cos x

x
x


   9.   23

0
lim

x

x
x


10. 

4 40

1 1lim
1 1x

x x
x x

  
  

    

Вариант 10. 

1. 
3

1

1lim
1 2x

x
x x


 

   2. 
  0

1 1lim
sin 2x

x
x

 


   3. 2 242

sin 7 sin 2lim
xx

x x
e e 




4. 

3

lim( )ctg3
3x

x x





   5. 
  2

3 6

3 2 8
lim

2 5 2x

x x

x x

 

 
   

6. 
3 2

1

2 1lim
1 cosx

x
x

 


  7.  5/

0
lim 1 sin 2 x

x
x


  8.  tg2

0
lim sin 3 x

x
x


 9. 250

1 cos10lim
1xx

x
e




 10. 

416

9 5lim
2x

x
x

 


   

Вариант 11. 

1. 
3

3 32

6 2lim
8x

x
x

 


   2. 

2

20

3 5lim
sin 5x

x x
x

    3. 
3 21

cos
2lim

1x

x

x





 
  


4. 
4

lim tg2
4x

x x





   
   5. 

2

3

3lim 1 cos
2

x

x

x






  
 


  

6. 2 7 3 2lim
5 4x

x x
x

  


   7.  
2

ln 3 5
lim

sin 2x

x
x


   8.  2 2

1
3

0
lim 2 x x
x

e


   9. 2

0
lim (tg4 ) x

x
x


   10. 

4

4

4 4lim
8 3x

x
x x


 

  

 

 



 

 

29 

29 

Вариант 12. 

1. 
3

2

4 2lim
2 2x

x
x x


 

    2. 
  

 0

2sin 1
lim

ln 1 3x

x
x







3.  

2

ln 5 2
lim

10 3 2x

x
x



 
4. 

0
lim tg5 ln 2
x

x x


  5. 
  

3 3 2lim
2 1 8x

x x
x x

 
 

  

6. 
2

0

arcsin 4lim
4 2 2x

x
x  

7. 
 2

ln cos 2lim
x

x
x  

    8.  3/

0
lim 2 x

x
x


 9.  1/ sin

0
lim 1 tg3 x

x
x


  10. 

55

3 41

1 2lim
1x

x
x

 


    

Вариант 13. 

1. 21

3 2lim
3 3x

x
x

 


   2. 
0

4 2 2lim
3arctgx

x
x

   3. 
2

1

3 3 1lim
sinx

x x
x

   4. 3

0
lim ln 4
x

x x


 5. 
  

25 1 4lim
3 2 8x

x x
x x

 
 

   

6. 
 

2

20

3 1lim
ln 2 1

x

x x




  7. 
 4

9 4 5lim
sin 2 8x

x
x

 


  8. 
2

2lim
3

x

x

e
x x 

   9.  
1

2
0

lim tg3 x
x

x


10. tg4

0
lim ( 2 ) x

x
x


    

Вариант 14. 

1. 
3 24

2lim
16x

x
x




   2. 20

1 cos10lim
2 1xx

x





   3. sin5 sin 3lim

tg3x

x x
x

 4. 2

0
lim5 ctg3
x

x x


  5. 3 1lim
5 8 3 2x

x
x x


  

   

6. 
31

ctg
2lim

1 2x

x

x



  
 7.  tg2

0
lim 3 x

x
x


 8.  

1
2

0
lim 1 tg x
x

x


  9. 
2

20

1lim
sin 3

x

x

e
x x








 10. 33

13 2 1lim
27x

x x
x

  


  

 Вариант 15. 

1. 
3

22

6 2lim
4x

x
x

 


   2. 
 0

1 3 1lim
1

cos
2

x

x
x




 
  
 
 

   3. 
2 2

lim
sin 2x

x
x




 4. 
0

lim7 ctg2
x

x x


    5. 
  2

2

3 5 2
lim

4 6 3x

x x
x x

 

 
   

6. 
 
3

0

3 27lim
ln 2 1x

x
x

 


7.  
1

2
0

lim cos x
x

x


   8. 
2

3lim
ln

x

x

e
x

  9. 
1

sin
0

lim (tg3 ) x
x

x


  10. 2 ctg2

0
lim(1 ) x

x
x


   

Вариант 16. 

1. 
3

4

16 4lim
4 2x

x
x x


 

    2.  
0

9ln 1 2
lim

4arctg3x

x
x


 3. 23

2 8lim
sin

x

x x

  4. 
0

lim tg ln 3
x

x x


  5. 
3

0

2lim
cos 2 1

x x

x

e e
x





 


  

6. 
243 7 3 1lim

2 3x

x x
x

  


 7. 
3

0
lim(1 sin )

2
x

x

x


  8. 
32 2

1
3

2lim
ln 3

x

x

e e
x

   9.
3

0
lim(cos2 ) x
x

x


 10.  3

0
lim

x

x
x
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