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  1  

.  .   

 

  

: 
 

1.    ++    . 
2.       . 
3.        ’  . 
4.        -

. 
5.   . 

 
 1.1 

 

   ++  ,  -
      (    -

).       . 
 

В і и: 
 

1. 

0,4

3

1 12,34

lg cos

xx e

x x
z


    

  
; 

 

2. 

3
3

1
1 ln 2

2,75
arccos0,85 ln

n n
n tg

n
n

y


  

 


; 

 

3. 
 23 2 4

3

sin cos 1
6

2,6 ln

x x

arctg x x
g

 
 

 
; 

 

4. 
   4

4

1 3
17,4

sin cos cos

k kxe tg kx

kx kx x
p

   
 

 
; 
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5. 

1

4 2 1

ln ln 1,3

sin arcsin

x k
k

k
k

ctg x k

e
r






  




; 

 

6. 

2,5 2 | |
log

| | ln | | lg | ||

c x

c

c e arctg c x

x c
S

   



; 

 

7. )(32

22

lnlg

64,0cossin

ym

m

y

eymym

ym
k 




; 

 

8. 













1arcsin 54,5

32

)3.0ln(

35,23

xtg

xx

x

i ; 

 

9.  
3

3

5

arcsinlg

log 13,4
( 1)

m
x

m arctgm

x x
j











  
  

; 

 

10. 





 






 2

1ln

sinlg1

10
1

4

5,0 
kx

xkx arctg

xxk

e
l

; 

 

11. 

3
| 1|

3

ln | | cos 0,01
( )

| | 17,14 lg
3

x m y m y
m y

m y

t


     
  

  
; 

 

12. 64

3

14

145,3

lnln

)1(

zz

zarctg

zctgtgz

e
z

q








 ; 
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13. 

0,6 1 3

2 3

( 6,1)
arccos

0,13
ln

16

xe xx

x tg x



  

 
 

 ; 

 

14. 

 2

2 4
2

13

21,4 0,5 cos
log

ln 1

x
xe x

x x x






  
  

  
; 

 

15. 

 lg 1

5,3

2 1

3 1

arccos

xe x
x

x
arcctg














   
  


; 

 

16. 

2 0,5

2
3

12,47

1
lg 1 ln 2 1

xx

x

e e x

x
x ctg

e


  




   
 ; 

 

17.  
5,1 2 31

2
cos

2
ln 1 lg

kxk e kx
arcctg

kx x


 
  

  ; 

 

18. 
3

2

arccos ln
3

0,01
sin 1

y

y
y

y y
a

 


 




   
  

; 

 

19.     23 4 4cos 1 0,03

6,51 lg 1

e z tg
z

z z
b







   

  
   

; 

       
      



 7 

20. 

0,5 32 3 5 2sin cos

22lg ln

earcctgx x x

x
x

d 




 
 ; 

 

21.
 

0,77

3

0,1
217,5

sin 1 cos

e x
x x e

e
x

f





    

  
 

; 

 

22. 
2

2

0,15
sin

8 8
log 1

e

x

x e

tg x
e

h
  


       
   

; 

 

23. 
 

 
2

2 3

ln 2 lg 2sin

0,5 sin
x

xx

e arctg x tg
n 


 

  
 

  ; 

 

24. 

 
2 20,4

3

lg 5,5 sin
4

y

yy

e e y arctgy
m 










 
 

  
; 

 

25. 

2

2

5

sin
0,3 log

ln lg

x

x
arctg

xe

x
x

u



 

 


  

  
; 

 

26.  

2

3,4

4

1,4

6,6
x

x x
tg ctg

x x
e arcctg x x

y 

  







  

  
; 
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27. 
2 53

arccos
15,6 3

0,5sin

z
z

e
e

z zz
x







 
  

   
   

 

; 

 

28.    4,3

43

0,006
1

3,41 sin

arctg k x x
k

x x
p 


   

   
  

; 

 

29.  
 32 2

3

8,67 cos

arcsin 1

y

x y

x y ex y

y xe
t 

 

  
  

  ; 

 

30.  
5 13

ln ln
3,14 ( )

lg cos

m x
arctg x

x
c

 








   


. 

 
 

 1.2 

 

   C++      -
    TRUE  FALSE    

. 
 

В і и: 
 

1.     516,x    xy, 40               20,x  ; 24y ; 

2.     5y   yz, 250          1y ; 0z ; 

3.     bxa  2
  bax        1a ; 5b ; 2x ; 

4.     603 ,y    14  yz      40,y  ;  2z ; 

5.     03 x   cx  15           1x ; 8c ; 

6.     a, 46   82  ab       3a ; 0b ;   

7.     21 2  x   xy              1x ; 0y ; 

8.     xcos  1   5 yx        1x ; 2y ; 
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9.     3tgy   x
y


4
           2x ; 1y ; 

10.   yxzyx 2            1x ; 2y ; 3z ; 

11.   0xy   4y              2x ; 5y ; 

12.    5170 ,k,    5z      6z ; 1k ;  

13.    
4


 xtgx                       2x ;  

14.    
b

a
aab                           4a ; 20,b  ; 

15.   52,xa               52,ax  ; 

16.   xy    1xy            1x ; 2y ; 

17.   56,z    2zq           1q ; 56,z  ; 

18.   zyx 15               17x ; 22y ; 20z ; 

19.   1x   
y

x
>3            50,x  ; 20,y  ; 

20.   2 zyx   zx          2 yx ; 1z ; 

21.   xxy, 50              2x ; 20,y  ; 

22.   
2x 2y xy 4                1x ; 5y ; 

23.   1 zyxxyz        1x ; 2y ; 8z ; 

24.   xy, 510   0 yx      1x ; 2y ; 

25.   yx   xy   3x       4x ; 3y ; 

26. 
b

a
baab               3a ; 10,b  ; 

27. am
a

m
ma                20,a  ; 4m ; 

28. axaxax         4a ; 1x ; 

29. 
y

x
xyxy, 150          50,y  ; 5x ; 

30.     aya 2                      4a ; 1y . 
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 1.3 

 

     ,   ’  . 
 

В і и: 
 

       1)    5.18E+02 
              10E-03 
 
       2)    2.9*10E-39 
              -10.88E12 
 

3) 0.62E+4 
              547.0E01 
 

 4)    1.793E2 
             -0.39E-2 
 

5) 0.3E2 
              57700E-2 
 

6) -96.4E+06 
       2.145E3 

 
7) 89E-7 

       7.4256E+6 
 

8) 0.452E-25 
            -96E-04 

 
9) -45.23E-14 

0.2365E+08 
 

 10)  36.25E-14 
         45.24E+09 

 
 

11)   6510E-1 
        31.279E4 
 
12)   -12.5E2 
        17.93E1 
 
13)   3E1 
        0.435E12 
 
14)   -16.3E-03 
        87.143E+02 
 
15)   3.45E+00 
        5470E-1 
 
16)   -7.77E-07 
        8.26E-13 
 
17)    8.963E+04 
         -9.002E3 
 
18)   -784.22E4 
        6.122E+4 
 
19)   4.22E+05 
        84.14E-02 
 
20)   0.002E+20 
        2.336E-07 
         

21)   4E-4 
        1.55E-2 
 
22)   –27.870E0 
        -6.41E+2 
 
23)   2.98E-10 
        0.0183907E+5 
 
24)   –6.65E+0 
        0.25E+15 
 
25)   –897E-2 
        3.789E+5 
 
26)   63.01E+9 
        -5.21E09 
 
27)   56.33E-02 
        441E-08 
 
28)   -0.23E06 
        56.365E03 
 
29)   -96.3E1 
        -0.23E-01 
 
30)   0.2E04 
        -5E+08 
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 1.4 

 

        
. 

 
В і и: 

 

1)  x=2А/В tg(x)  3x+y\-4; 
2)  y=A*sin x + B cos x  A*B/C^D+4.8; 
3)  y=3ln(a)\ln10-arctn(a); 
4)  x=exp(- i+exp(-exp1*ln( i)); 
5)  z=(exp(exp*lnx)-exp(-x)+0,12)/(sqrt(sin(y-1))); 
6)  y=srt(ab (m3))+2ln(n); 
7)  x=tan(5,4/m)+mn; 
8)  z=-m*log(abc(-x))/ln(pi)+abs(pi\5-y); 
9)  y=exp(1/3*ln(abs(k*m-3)))+pi/6; 
10)  x=srt(abs(sqt(m+n)(m+n)))+17.14m*n; 
11)  z=arcctan((x+1)/(y-2))+ln(abc(k+x))\ln10; 
12)  x=ln(abs(pi/exp+1))\ln(m)+sin/cos(m); 

13)  y=log(abs(pi/a-b))+sqr(sin( 3 b )/cos(sqr(b b)); 
14)  x=21.4sqr(a0,5)+cos  i/b; 
15)  z=e^2*4ln x /ln 2-sqrt(y+1)); 
16)  z=log(abs(x-y))+sqr(cos(x y))*cos x*y; 
17)  z=exp(-3.5abs(x)+sqrt(x)\sqr(arcctn(y-1); 
18)  x=srt(abs(b+a))+17,14 ln( i/3)\ln 10; 
19)  y=(sr(sin(b^3))-cos(c/4)/sin(c\4))/(ln(mod(b))+ln(c c)); 
20)  z=exp(log(m)/ln 10*ln(2))*srt(m m m+2,5 x)/exp(-m); 
21)  x=sqrt(abc (sin () (exp 2)+3,41)); 
22)  y=a exp(1\3*lon(sqr(sqr  sin() (b*b*b)))))+12,47; 
23)  y=4 ln(k)-6*log(m)\ln 10; 
24)  z=arcct(sqrt(1-sqr(0,13\sqr(x)))/(0,13/sqr(x)))+lon(abs(1\y)); 
25)  x=cos() ((a-1)/exp 1)/sin((a-1)/exp())+exp((a+1)\2 ln(2)); 
26)  y=exp(-exp(1)*ln(2 x))+pi\2-arcctn(sqrt(exp 1)); 
27)  x=expon((k*y-5,1)+(sqr(cos k*y)); 
28)  y=0,3 ln(exp(-2.3))\log(5); 
29)  x=exp(- i)+exp(-exp 1*ln y+0,15; 
30)  z=cos()x+y)\sqr(x-y))/sin x+y /sqr(x-y))+1,3. 
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  2  

    

 

  

: 
 

1.      . 
2.      C++. 
3.     . 
4.   . 

 

 2.1 

 

        
 . 

 
 Ви и  и: 

 
-        ; 
-         . 

 
В і и: 

 

1. 

2 2

lg 7

x z
y

x





,                                       3,5a  , 2.16b   , 

2 3 1
sin arcsin

ln 1

a
bx

a b




 
,                

a b
z

a b


 


.                                           

       

2. 

2,1
3 2cos

ln
1,604

x x y
z

arcctgy





,          0,2a   , 7b  , 

 
 2

log a

a

a b
x b e

b


   ,            
23 | cos 0,06y a a b    .  
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3. lg ln 1,31y x z    ,             0,6a  , 3,12b  , 

2,5 2 3sin

2lg

ae a
x

b a

  



,                        

 3 3

1 logb

arctg b a a b
z

a

  



. 

 

4. 
22,5 3x yz c e c x      ,             4,5c  , 2,01  , 

170,

arcctg

clg
x 








,                 
2

3
2

42

clnln

c
ctgsin

y









.      

 

5.   

1

12,34 lg

yx e
z

x

 



,                      1,75a  , 0,4b  , 

      
32y a a b  ,                           

1
a be e

x arcctg
a e





. 

 

6.   
23

17,4

sin

xye
p

x y

 



,                  2,004a   , 0,87b  , 

  4,12 2x a b


  ,         
3 1

y arctg
b

 . 

 

7.    2
1,3

x y
r ctg

x y


 


,          1,77a  , 0,62b   , 

4sin bx e ab  ,         ln lgy a b
a


   . 
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8.  

12
1arccos ln

0,13

x
y



 
  

 
           14k  , 0,42m  ,  

 3
6,1x k  ,                   

4 6ln lgy k m  . 

        

9.    
3,5

3 1

x
e

arctg y




 




,                                   
1

2
a  , 

31,4 10b   , 

      cosx a
b


  ,                 ln

16
y b


  . 

 

10.  
3ln cost m y my   ,                   3,4x  ; 1,17a   , 

17,14 lg
3

m x a


    ,               
3 4 3sin 12,47y a x   . 

 

11. 14
2

2  yxloge ,                 0,7a  , 4b   , 

 2
21,4 0,5 cosx a

b


   ,              

2 3lny b tg b
a


   . 

 

12.  
1

lg
2

x
arctg k x

y
 
  


,                   3m  , 22,n  , 

       
3

17,14x m n mn   ,                       3 3
6

y km


   . 

 

13. log
5

m
j x y

   ,                      2m   , 3,87n  , 0,801k  , 

5,4
x arcctg mn

m
  ,                          

23 lny m n   . 
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14.    

 
0,12

sin 1

e xx e
f

y

 



 ,                                  6,45a  , 

         
ex e     ,                      

3lg a arctgay   . 

 

15.     2 3sinn arctg x tg y  ,                     15,3  , 0,012   , 

   ln 2,3 lg 3,2x      ,                32siny    . 

 

16.     3 0,1
e

b z z


    ,                   0,03x  , 4k  , 

  
5,1 lgke k x    ,                                

3ln 2 1 12,47xz    . 

 

17.   
2sin 1,67a y x     ,             4,4  , 1,87  , 

         24 1 0,035y tg    ,                           

1

2
1

2x ctg
e

 
  . 

 

18.   
3,1 zy x e    ,                                          2,77  ,   

   
z

x tg ctg z


  ,                                    
23 ln lnz    . 

            

19.    

2 3

x y

x y
t

e
 


 , 

  8,67 yx e y   ,                      3 5lg cos 2y e e   . 

 

20.   arccos
3

z
x e

 
  , 

   
2sinz y y  ,                                        

2,3
50,3logy e . 
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21.   
2 2lg 5,5 sin

4

y
m y   , 

  ln lgy x
x

   ,                              
2sin 3,41x e  . 

                           

22.   

1
3,5

4ln
z

g e z


  ,                                    6,42  , 

    35 6.1z x  ,                                      2
21,4 0,5 cosx




   . 

 

23.   

3

3

ln cos

17,14

m y my
t

m y

 


 
,                       

32,7 10m   , 

   2
e

y m arctg e
  . 

 

24.   
1

3 ln 1x x    ,                        3,47  , 

   
 

1arcsin ln

2
x

e 

 






 
. 

 

25.  

3
lg 2,5

2 m

m

m x
i

e


 ,                              13,44m  ,   

 
2cos 29,45x

y


  ,                  3

e
y m . 

       

26.  
23 0,01 sina y x     ,                3,41   , 

  4 1y tg x  ,                                          lg 6,6 0,77x    . 
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27.   3sin 1 cosd x    ,                       23,41  , 

 log 1x tg
e


    .   

28.   2 3 2sinz arctg x tg y  ,                      4,45  , 

       ln 2 lg 2x y    ,                           
8

y e    . 

 

29. 
2sin

8 8

x y
h



   

 
, 

 0,15ex e y    ,                      1
arccosy e  . 

 

30  
3lg 1 ln 2 1xz x    ,                          2,26k  , 

 
5,1 2coskyx e ky  ,                                   y k e  . 

 

 2.2 

 

          
   . 

 
 Ви и  и: 

 
-        ;  
-         ; 
-    . 
 

В і и: 
 
1.       , -

    - ,    
     ,   “5”, “4”  “3”  

  . 
 

2.    А,В, ,    .  -
 ,    . 
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3.    А,В, ,    .  -

 ,    В. 
 

4.    А,В, ,    .  -
 ,       А  . 

 
5.    А,В, ,    .  -

 . 
 

6.    А,В, ,    .  -
 . 

 
7.      ,  

    a  b. 
 

8.        а,  -
  . 

 
9.        ,   

 . 
 

10.    .   . 
 

11.     d. 
 

12.    L.   ,   . 
 

13.  є    є   S.   -
 ,  є     ? 

 
14.    A, B, C  D,  є  .  

  . 
 

15.    ,    t   n -
? 

 
16.       L. 

 
17.   ,   4 – ,    

R1, R2, …, R4, ’є : ) , ) . 
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18.    L1,  - L2.    

  ? 
 
19.    m є      F. -

  . 
 

20.       .       А(а1, 
а2), В(b1, b2), C(c1, c2), D(d1, d2).    -

   BOD. 
 

21.  ’є   V  R. 
 

22.   ABCD.  А(1;2), В(5;-1) –  .  
  D. 

 
23.  ABC, a = 13, b = 14, c = 15.   . 

 
24.    .   . :  

      є 
2 2 2

arccos
2

a b c

a b

 
 

. 

     

2

1
arccos( ) 1x arctg

x
  . 

25.      ,  ,   -
   ,  k    t .?  

     (k = 185 ,  t = 2 ) 
 

26.    L    d. 
 

27.     S   R. 
 

28.    АВ ,      -
 А .    АВ . 

 
29.    R,   ’є  V. 

 
30.    d,     S. 
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  3  

     

 

  

: 
 

1.      .  
2.      ++. 
3.    . 
4.   . 
 

 3.1 

 
        

,  є      . 
 

Ви и  и: 
-        ;  
-         ; 
-    . 

 
В і и: 

 

1.      

 2cos ,

1 ,

1
,

1

x

y x

x



 
 


 

  

4

1
4

1

x

x

x





  

 



 

 

2.     
















,8,7lg

,

,4,5

2

x

arctgx

xx

y   

x

x

x





8

82

20
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3. 























,sincos

,75,0

,
ln

4,1

2323

2

xx

x

x

x

y   

0

10

2,31





x

x

x

 

 

4. 












 




 ,

,ln

,

3

2

xe

x

x

x
arctg

y



  

xx

x

x





10,0

101

10

 

 

5. 

32,5

2

1,

lg ln ,

1
,

sin

2

xe

x x

x
y

x x

x

 

 


 







  

0, 1

1 5,5

1, 5,5

0 1

x x

x

x x

x

  
 
  

 

 

 

        6.  














,xlg

,xe
y

x

1

12

  
1

1




x

x


 

 

7.  














 ,

),7(

,302

4

3 2

xe

xarctg

xx

y   

0

10

4201





x

x

,x
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8.  



















,xcln

,
x

c
ctg

,cx

y

22

3

   

cx,c

x,c

x,c






0

110

19

 

 

9.  


















 

,
x

arccos

,),x(

,xlg

y ,

4

042

16

1432



  

1

1
4

1

4

1
0







x

x

x

 

 

10.  




















,ylg

,xln

,
e

yx

z

xy

2
   

200

02

01






x,y

y,x

x,xy

 

 

11.  














,arctgx

,xlg

,e

y

x

21   

1

1

1





x

x

x

 

                                 

12.  







 




,xsin

,xlg

,ex

y

xe

2

2
   

2

2

2





x

x

x
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13.  
















,,

,x

,,

y

x

72

7122 1

   

x,

x,

,x





58

58

58




 

 

14.  
















,x

,xln

,
e

x
ctg

,

y

3

1
0

   

100

10

010

10







x

x

x

x

 

 

15.  









 ,e

,xlnxlg
y

x 1

3 2

  
1

1




x

x
 

 

16.  





















,,

,x

,
x

,x

,esin

y

x

51

4

21

2

2

   

10

10

410

4








x

x

x

x

 

 

17.  






















,

,xln

,e

,
x

arccos

y
x

3

2

10

2

2





  

1

1

1

1









x

x

x

x
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18)  

 
























 ,,

,zxtg

,
z

x
lg

,zxln

y

3

3

2

1065

1
   

,zx

,xz

,z

,zx








10

2

     

1

1

1









z

z

zx

z

 

 

19)  


















,

,xarcctg

,,

,x

y

1

1

4413

3 3

  

415

1415

512

5121

,x

x,

,x

,x







 

 

20)  

 












 



,xcos

,xln

,x

y

x

1

2

1

213

  

51

10

5







x

x

x

 

 

21)  

 
 





















,e

,,xlg

,xarcsin

y

x

1

2

2

442

1

  

03

0

0





x

x

,x 3x
 

 

22)  



















 






,,

,e

,y

,
yx

sin

g

x

e

150

38

2

  

,y

,x

,y

,x

1

1

1

1









  

1

1

1

1









x

y

x

y
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23)  

 












 




,xln

,xlg,

,e

,xsin

y
x

2

3

3

44

1

  

6

26

6

22








x

x

x

x

 

 

24)  

 
 



















,

,
x

,,xln

,xarctg

y






1

183

    

0

2

2

0







x

x

x

x






 

 

25)  

 

























,

,xctg

,
e

x

,exln

,xe

y

x

e

0

2 23

2

2



  

3

3

10

0

10

10

1









x

x

x

xe

ex

 

 

26)  









,x

,x
y

22
   

0

0




x

x
 

 

27)  














,

,x

,e

y e

x

1

1    

1 2

2 5

1, 5

x

x

x x
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28)  













,xlgx

,x

,xsin

y

2

   

1

01

1






x

x

x

 

 

29)  
















,

,xlnx

,
x

xsin

y

0

2 2
  

0

0

0





x

x

x

 

 

30)   












,1

,1

,124

xtg

e

y

x

   

1

1 10

1, 10

x

x

x x



 
  

   

 
 3.2 

 
         -

.  
 

Ви и  : 
 

-      (  ,    k -  , 
l -   ); 
-      . 

 
В і и: 

 
1.          є : 

5

3kl
a


 ,     

k

kl
b




2
,     5,6 lkd . 

 

2.     amax(S  , cmin( , ))b : 

5

32 kl
a


 ,     

l

l
b

2
 ,     10 lkc . 
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3.     21))y,x(min()z,xmax(a  : 

k

lk
x

3
 ,     8 kly ,     

3

3kl
z


 .  

 
4.     ,    5.     : 

2

2kl
n


 ,     

l

kl
m



2

,     3,9 lkp . 

       

5.    ,      ; ,   : 

5

kl
a


 ,     5,3 lkb ,     

k

kl
c


 . 

 
6.     ,   є,    є -

: 

4

2kl
p


 ,     

k

kl
q


 ,     12 lkr . 

 

7.        ),s,tmin(x  : 

l

kl
t

32 
 ,     

9

32 kl
s


 ,     3,8 lk . 

        
8.    ,   є,       

.  

l

kl
a



2

,     8,9 lkb ,     
l

kl
c

2

32 
 . 

        

9.       )z,y,xmax(p  : 

7

2 kl
x


 ,     

l

kl
y

2


 ,     9 lkz . 

 
10.    ’є ,   є,      -

  : 

3

kl
a


 ,     

l

kl
b


 ,     7 lkc . 
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11.      
12 


)z,y(min

)y,xmax(
a : 

4

kl
x


 ,     

kl

lk
y





14

,     
k

lk
z

2
 . 

 
12.      ,    2      . 

4

3kl
a


 ,     

k

lk
b

7

2
 ,     6,52  lkc . 

13.        
12

2




)z,y(max

)y,x(min
p : 

k

kl
x

2
 ,     

k

lk
y

2
 ,     12 lkz . 

        
14.     ,    5       . 

2

3kl
a


 ,     

l

kl
b


 ,     8lk  . 

 
  15.     ,   1,        . 

 

l

kl
p

2
 ,     5,9 lkq ,     

2

3 kl
s


 . 

 
16.     ,   1       :       

l

kl
a

5
 ,     

8

3kl
b


 ,     153  lkc . 

         

17.              1 )c,b,amax(x : 

l

kl
a


 ,     8 lkb ,     

2

3kl
c


 . 

            
18.     ’є       є : 

7

2kl
x


 ,     

l

kl
y

2
 ,     8,6 lkz .         
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19.    )c,bmax()b,amin(p  : 

5

kl
a


 ,     

k

kl
b


 ,     24,lkc  . 

            
20.    : 

81

42 kl
a


 ,     

k

kl
b

8
 ,     122  lkc . 

            

21.      5 )z,y,xmin(q : 

l

kl
x

2
 ,     

4

32 kl
y


 ,     13  lkz . 

            

22.     ,     8;5       : 

l

kl
a

2
 ,     

5

kl
b


 ,     5,3 lkc . 

          

23.      
c)c,bmax(

)b,amin(
z





1

: 

l

kl
a



2

,     
5

32 kl
b


 ,     4,2 lkc . 

          
24.     a, b, c ’є         

 : 

5

kl
a


 ,     15 lkb ,     

l

lk
c

2
 . 

          
25.        : 

4

kl
a


 ,     

l

kl
b


 ,     12  lkc . 

 

26.      )c,amax()b,amin(r  2 : 

5

4kl
a


 ,     

l

kl
b



4

,    3,11 lkc . 
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27.     










12 )c,a(max

)b,amin(
sinp : 

l

kl
a

42 
 ,     

4

2kl
b


 ,     7,83  lkc . 

 

28.        , , ,max cbaq  : 

5

32 kl
a


 ,     

l

kl
b



2

,     5,82  lkc . 

 

29.         )z,ymax()y,xmax(p  22 : 

2

3kl
x


 ,     

l

kl
y


 ,     42  lkz . 

 
30.          max( , , )p x y z : 

k

kl
a

2
 ,     

1

2





l

kl
b ,     2 lkc . 

 
 

 3.3 

 
  i ,     М(х, ) -

i  i i.   М   i   .  
 

Ви и  и: 
 

-        ;  
-             

        . 
 

В i и 
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1.  (0;0.5); 

   
2.  (0.5;0.6); 

    

 
 
   3.  (1.5;2.3); 
  

 
 
 
 

  4. M (0,9;1.6)  
 

 
5.     (0.8;0.6); 
  

 
  
 
 
 6.     ( /8; 2/6 );
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 7.    (-2.5;0.3);  

                  
  8.    (-0.3;0.8); 
    

                        
  9.  (3 /4;  /12);
        

      
                               

  10.   (0.8;1.4); 
    

             
 

11.   (-0.3;0.5); 

                           
12.   (0.3;0.6); 

    

                      
 
13.     (0.4;0.5);

   
  

    
                                        
14.    (0.4;0.7);

     

    15.   (5.3;6.4); 
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16.   (

4

 ); 

   

                               
 
 
17.   (1.7; 3 ); 

   

      
                         
18.  (1.8; 12, );

    

19.  (0.4;
2

2
 );  

  
20.  M ( 2

3

 ; 5 ) 

        
                              

21.  ( 2 ; 3 ); 
                      

      
                                      

22.  (1.8;1.7); 
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23.  (0.3;0.4); 
    

                                  
24.  (  ; 3 ); 
               

         
                                         

25.  (1,7; /2); 
     

                                                   
  
 

 
26.  ( 3 ; 5 ); 
    

                       
 

27.  (1;2);  
  

                                    
28. = [a1; b1] [a2; b2]; 

         M((l-8*k);2); 
     a[i ],  b[i],  i=1..2  -    
     i . 
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29. (( 2 0,1
,

2


);

   

                                                
 

 
30.  Ф -

є    
i -   

  
i i i  [0.5;8] [2;7];      

 

M([ ],[ 5 ]). 

 3.4 

 
        -

     . 
 

Ви и  и: 
 

-         ;  
-         ; 
-    ,   ,     

   . 
 

В і и: 
 

1.   є    a, b, c  (  -
).     є    -

є ,   . 
 
2.   є    a, b, c (  -

).  є ,    , 
  . 

 
.   є    , b,  (  -

).     є  -
є      є ,   . 

4.   є    , b,  (  -
).     (   -

є ,   ) є   . 
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5.   є    , b,  (  -
).     є  -

є   . 
 
6.   є    a, b, c (  -

).     є  -
є   . 

 
7.   є    a, b, c (  -

).      є . 
 
8.   є    a, b, c (  -

).      є . 
 
9.        х, , z. ’ , 

    ,   t (  
). 

 
10.       х, , z. ’ , 

   ,   t (  -
) 

 
11.       х, , z. ’ , 

    q1   q2 (q1<q2) (  ). 
 
12.       х, , z. ' , 

    q1   q2 (q1<q2 ) (  ). 
 
11.       х, , z. ’ , 

    q1   q2 (q1<q2) (  ). 
 
12.       х, , z. ' , 

    q1   q2 (q1<q2 ) (  ). 
 
 
13.       .  Z - -

  ,  -  , G -   -
, А -   . 
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14.  є   .    10% 
       , -

  100 .   ,   -
        . 

 
15.    є     

   a, b, c, d (  ). -
           

. 
 
16.  ,   :     

    :  “5”    “4”. 
 
17.     x, y ’   .    

  2   ? 
 
18.     x, y, z,    . , 

    . 
 
19.    x, y, z,    . , 

    . 
 
20.    x, y, z,    .  , 

   ,     y: , , ? 
 
21.      x, y  ’   .   

   1-   ,    3  ?  
 
22.      A, B, C, D.     -

. ,     .  
 
23.      A, B, C, D.     -

. ,     . 
 
24.    A, B, C, D. ,    -

 . 
 
25.     x, y ’   .    

  3      ? 
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26.  ,   ,     

    :   “ 5 “ ,  “ 4 “      “ 3 “.  
 
27.     x, y, z,    . , 

    ?  
 
28.      x, y    . -

       -
.  

 
29.      x, y  ’      -

. ,       . 
  
30.      x, y  ’      -

. ,       ,    ,  -
  .  
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  4 

     
 

  

: 
 

1.      . 
2.       C++. 
3.      . 
4.   . 

 
 4.1 

 
        

      ,     ( -
 ),    . 

  
Ви и    и: 

 
-   ( ,        -

,     )   -
 ; 

-             -
   . 

 
В і и: 

 

1.           
12

2



x

xcos
y  , 

 

)  6783 ,x,   ;  60,x  ; 

)  x, 50 , x  0 1,  , 9n . 

2.           
57

50
3 ,x

x,tg
y


  , 

                 
 

a) 2110 ,x,   , 10,x  ; 

)  x, 50 , 050,x   , 8n . 

3.           
3

82





x

e
y

x

 , 

                
 

a) 321 ,x  , 70,x  ; 

) x, 51 , 30,x   , 6n . 

4.            
x

xcosx
y

3

2
  , 

a) 4532 ,x,   , 80,x  ; 

) 21,x   , 20,x   , 7n .  

       
      



 40 

5.           
2

2





x

xcosx
y  , 

                 
 

a) 1020  x,  , 80,x  ; 

) 60,x   , 51,x   , 6n . 

6.          
251

23




t,

tcos
y  , 

                 
 

a) 2732 ,t,   , 80,t   ; 

)  0t  , 30,t   , 5n . 

7.           
13

23





xcos

xx
z  , 

            
 

) 20  x , 40,x  ; 

) 30,x   , 80,x   , 7n . 

8.            
3

2
2 



t

tsint
z  ,  

          
 

) 9642 ,t,   , 40,t   ; 

) 13,t   , 80,t   , 6n . 

9.            
xln

x
y

3

23 
  , 

          

) 41654 ,x,   , 22,x  ; 

) 2x  , 51,x   , 5n . 

10.            
12

832





tcos

t,
z  , 

 
 

) 0 6 5 t ,  , t  11,  ; 

) t  0 4,  , t  0 9,  , n  7  . 

 

11.          
12 


x

xarccos
y  , 

           
 

) 01 0 9, , x  , x  0 1, ;  

) x  0  , x  0 2,  , n  4 . 

12.          y
tg x

x





5 7

3 2

( )

( )
 , 

            
 

) 12 6 3, , x  , x  0 2, ; 

) x  0 2,  , x  0 1,  , n  5 . 

13.            y
t t

t





15 2

3 1

, ln
 , 

               
 

) 2 5 9,  t  , t  0 8,  ; 

) t  08,  , t  12,  , n  6  . 
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14.     
2

52
2

3




xe

x,
y  , 

                
 

) 500 ,x   , x  0 1, ; 

) x  08,  , x  0 25,  , n  6  

15.            
12

23





xarctg

x
y  , 

                 
 

) 32 52, , x   ,x  0 4, ;  

) 52,x      , 60,x   ,  n  5 . 

16.            1

lg5
2 


x

x
y   , 

                   
 

a) 8321 ,x,   , 40,x  ; 

) 2x     , x  15,   , n  8 . 

17.            
xxsin

x
z





3

46
, 

                   
 

a) 2 3 7 8, , x  ,x  0 9, ; 

) x  2 8, ,x  0 3, , n  6 .  

18.            
1

22
2

2





x

)x(sin
z , 

                   
 

a) 7 2 12,  x ,x  0 5, ; 

) x  0 ,x  0 1, ,  n  5 . 

19.             
3

23 2





xsin

)x(
y , 

a)   4 8 7 9, , x , x  0 4, ; 

) x  0 2, , x  0 7, , n  6 . 

 

20.             
13

2 3




x

xsin
y ’ 

                    
 

a)   1 1x , x  0 25, ;   

) x  2 5,  ,x  0 15,  ,n  6 . 

21.             
3

32





t

tttg
y  , 

                    
 

a) 0 2 0 8, , t  ,t  01,  ; 

) t  05,   , 2,0t  ,n  5 . 

22.             y
x

arctgx


3 1
, 

                    

a) 01 15, , x  ,x  0 2, ; 

) x  0 4, ,x  0 1, ,n  5 . 
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23.            
13

82





tcos

t
y , 

                    
 

a) 2 6 5 t , ,t  0 8, ; 

) t  01, ,t  0 3, ,n  7 . 

 

24.             
13 


x

xarccos
y , 

                   

 

a)  01 0 9, , x ,x  0 1, ; 

) x  0 4, ,x  0 05, , n  5 . 

25.             y
x

x






( )2 2

2 1

, 

 
                   

 

a) 2 3 8 3, , x ,x  0 6, ; 

) x  6 5, ,x  0 3, ,n  4 .

 

26.              
13

2





t

tlnt
y , 

 

 

a) 2 1 8 5, , t ,t  0 7, ; 

) t  0 6, ,t  2 5, ,n  5 . 

27.              
25

22





xcos

xx
y , 

 
 

a)  2 4 5x , ,x  0 5, ; 

) x  0 6, ,x  0 1, ,n  5 . 

28.           
32

51





x

xln
y , 

a) 0 2 0 9, , x ,x  0 15, ; 

) x  5 ,x  0 4, ,n  6 . 

    

29.            y
x x

x


 cos2
3

, 

                    
 

a) 2 7 8,  x ,x  0 7, ; 

) x  0 8, ,x  0 2, ,n  6 . 

30.           
1

2
2 




x

xxarcsin
z , 

                    
 

a)  0 0 4 x , , x  0 2, ; 

b) x  01, ,x  0 05, ,n  6 . 
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 4.2 

 
         

    . 
 

Ви и  и: 
 
-           -

  ; 
-      : ( ,  ). 

 
В і и: 

 

1.  










,yyln

,ysiny
w

3
                       

;,y;y,

,y,

50850

5056




  

                                     

2.          
 








,,varcctg

,v,
x

v

40

261
               

1041

10

,v;v

v




         

                                         

3.              










,,yylg

,ycos,y
f

60

10
            

50350

502

,y;y,

,y




                      

4.             
 








,,xarcctg

,exsin
y

x

30
               

5030

02

,x;x

x




 

 

5.             







,3,0

,sin

zarcctg

zz
w               

50350

502

,z;z,

,z




               

                                               

6.      







,tlntarctg

,tcost
v                  

30250

500

,t;t,

,t




 

 

7.     
 








,xsinxln

,earcctgx
y

x

                 
50850

500

,x;x,

,x
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8.    
 








,,v,ctg

,vcosv,
w

v

20340

30 2

  
171

3




v;v

v
 

 

9.              
 








,xlnxarctg

,xsinx
z

3

   
0 0 3

0 3 2 0 3

 
  
x

x x

,

, ; ,
 

 

10.           










,vcosvvln

,,v,
w

v3060
  

50530

302

,v;v,

,v




 

 

11.            







,,xlnarctg

,xsin,x
u

30

80
  

40322

220

,x;x,

,x




 

 

12.            








,zzln

,zzcos
v    

4,0;75,0

5,00




zz

z
 

 

13.            








,ttlg

,tsint,
u

31
   

5040

04

,t;t

t




 

14.            

 


,t,arcsin

,arctgtt,
u

250

20
   

8050

02

,t;t

t




 

 
 

15.          










,zzlg

,zarcctgz
y    

5050

02

,z;z

z




 

 

16.           







,zlnzarctg

,zcosz
r    

4010

01

,z;z

z




         

 

17.        
 








,vsinvln

,vv
w

32

   
50850

500

,v;v,

,v
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18.          










,.xxarcctg

,ex
y

x

41
  

5052

22

,;x

x




 

 

19.           










,yyarctg

,ysiny.
t

31
   

30230

300

,y;y,

,y




 

 

20.          








,wwlgarctgw

,wcosw
x   

20250

500

,w;w.

,w




    

 

21.          
 








,xarctgxln

,ex
t

x2

   
20240

400

,x;x,

,x




  

 

22.          
 










,arctgttlnt

,et
f

x

   
505450

5050

,t;,t,

,t,




  

 

23.         
 








,vcosvlg

,earctgv
u

v

   
5031

10

,v;v

v




  

 

24.          










,zzlnarctg

,zzsin
x

2

   
20320

200

,z;z,

,z




  

 

25.         
 








,vlnvarcctg

,vv
f

32

   
5030

02

,v;v

v




  

 

26.         










,x

,xlnx
z

22
    

2052

21

,x;x

x
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27.         











,ttsin

,tsint
y

2

2

    
100

0

,t;t

t






  

 

28.        





 


,x

,xx
f

4

2 3
    

50103

30

,x;x

x




  

 

29.        







,xsinx

,xcosx
y

22

3

    
100

0

,x;x

x






  

 

30.        











,tt

,tt
z

2

25
    

1107

75




t;t

t
  

 
 4.3 

 
        

      ,     
(    ),    . 

  
Ви и    и: 

 
-   ( ,       ) 

   ; 
-      ; 
-           

. 
 

В і и: 
 

1.  ;1 xyez                    

 
 

 -2   y   1,  y=0.1,     
2.1   x   4.6,  x=0.2;  

2.  ;yxz 3 2 3                 

 
 

2   x   6,  x=0.2;  
-2   y   10,  y=1, 
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3. ;
1

3
cos2





y

x
z                  

 2   y   10,  y=1,    
 2.1   x   4.6,  x=0.2;  

 
4. );)yxln(cos(z 21 

   
 

 
1   x   4,  x=0.3,    
0.5   y   1.5,  y=0.2; 

5. ;)( 32 xyxtgz              

 

1   x   4,  x=0.3,   
-0.5   y   1.5,  y=0.2; 

 

6. ;yx,z  310571

        

1   x   4,  x=0.3,    
0.5   y   1.5,  y=0.2; 

 
7. ;sin)5( yxtgz              

 

0   x   2,  x=0.2,      
-1   y   1,  y=0.1; 

 

8. ;)3( 2eyxarctgz 
        

0   x   2,  x=0.2, 
 -2   y   2,  y=0.4; 

 

9. ;75 3 2  yz x                     

 

0   x   2,  x=0.2,  
-2   y   2,  y=0.4; 

 

10. ;rcosz 5 22 23 
        

 
-4      4,  =1.5,    
0   r   6.5,  r=1.1; 

 

11. ;,rlogz  5762
3

 

-4      4,  =1.5,   
 0   r   6.5,  r=1.1; 

 
12. ;,)rsin(z   420

     

 -4      4,  =1.5,    
 0   r   6.5,  r=1.1; 

13. ;y,xz  0822                  

 

-0.8   x   0,  x=0.1,  
 0  y   1.5,  y=0.2;   
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14. ;eez )ysin()xcos(                
 
 

-0.8   x   0,  x=0.1,   
 -1  y   1,  y=0.1; 

 

15. );( yxarctgz                    

 

-0.8   x   0,  x=0.1,   
-2  y   1.5,  y=0.2; 

 

16. );yx(logz 22
2                

 

0   x   0.5,  x=0.1,   
2.3   y   5.4,  y=0.6; 

 

17. );yx(cosz  42 22

     
 

0   x   0.5,  x=0.1,   
2.3   y   5.4,  y=0.6; 

18. ;
yx

yx
sinz





2

                   

 

0   x   0.5,  x=0.1,   
2.3   y   5.4,  y=0.6; 

19. ;yxln)yx(z  22

 

2   x   12,  x=0.5     
1   y   10,  y=9; 

 

20. ;yxxz  43 2              

 

-2   y   10,  y=1,     
2.1   x   4.6,  x=0.2; 

   

          21.  52 6z y x    

 

 
 0 y 13,  y=1,   
2.5 x 5,  x=0.5; 

 

22. 2(2 )z arcctg y x     

 
 

0 x 1,  x=0.1,  
1 y 3,  y=0.4; 

23. 7 2 6yz x y           4 x 6,   x=0.2,  

    10 y 20,  y=2; 
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     24.  
2

8
y

z
xy

x


  

  0 y 10,  y=1,   
4 x 6,  x=0.2; 

 

25.  2.36 yz x e     
 

10 x 10, x=2,  
1 y 5, y=1; 

 

26.   
2

sinz
x y

x y




  

 0 y 0.5,  y=0.1, 
 2 x 5,  x=0.7; 

 

27.  5 cos( 5)y
z x     

 

5 y 5,  y=1,  
1 x 6,  x=1.2; 

 

28.  256 xy
z y x e    

 

 -2 x 2,  x=0.2,  
0 y 3,  y=0.3; 

 

29.  z xy x y    

 

0 x 5,  x=0.5,  
0 y 7,  y=1.5; 

 

30.  
cos( ) 5y xz e   

 

-1 y 1,  y=0.1,   
2 x 4,  x=0.4; 
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  5 

    

 

  

: 
 

1.           
. 

2.       C++. 
3.      . 
4.   . 

 
 5.1 

 
           -

. 
 

Ви и    и: 
 

-   (          - 
 )    ; 

-      . 
 

В і и: 
 

1. 
 



10

1
3

2

2

1

i i

i
y  ,    

 



n

mk kk

k
f

65

3
 ,  5m  , 13n ; 

 

2.   
 




n

ki ii

i
y

63

2
 ,  

3

2
1

217

8 



 l

l
p

l

l

,     1k  , 10n ; 

 

3. 
 



18

6
2

4

12

2

k k

k
S  ,  

 



n

mk kk

k
V

2410

3
2

, 3m  , 7n ; 

 

4.   
 




i

nj jj

j
y

64

2
 ,  

 



11

5

2

23

3
1

S

S

S

S
p ,    3n  , 12i ; 
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5.   

215

4

2 1
( 1)

4
k

k

k k
s

k

 
 

 ,        

3

2

n

k
k m

y
k

k


 ,            3m  ,  10n  ; 

 

6.   
 



16

4

3

4

32

i i

ii
S  ,       

 



l

mn n

nn
y

3

322

 ,    4m  , 12l ; 

 

7.   
 




k

in n

n
y

16

2
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 ,       
 




21

2 1

3
1

k

k

k

k
p  ,     2i  , 9k ;     

 

8.   
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10

23

83

73

i i

ii
S  ,            

 
  

 



j

ik kk

k
z

97

3
2

,  5i  , 11j ; 

 

9.       








10

3 3

21
1

k

k

k

kk
S  ,   

 
 

 



m

ln n

n
p

3

2

5

3
,            6l  , 14m ; 

 

10. 
 


k

in nn

n
y

652
 ,       

 



17

11
2 7

43
1

l

l

l

l
p  ,     4i  , 11k ; 

 

11. 
 



18

6
2

4

12

2

k k

k
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m

rn nn

n
f

52
,  3r  , 9m ;  

 

12. 
 

   ,nn

n
y

i

kn


 




75

3
2

          
3

2
1

217

8 



 l

l
p

l

l

,    5k  , 15i ; 

 

13. ,
i

ii
s

i


 



16

4

3

4

32
               

 



m

nk kk

k
w

75

1
, 1n , 9m ; 

 

14.    ,nn

n
y

j

kn


 




65

3
          





14

1 2

5

l l

l
p ,                   1k ,  6j ; 
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15.      ,
k

k
s

k

k

22

54
1

16

5 





                     
   

2

3 4

m

k n

k
y

k k


    , 2n , 12m  ; 

 

16.    ,
i

ii
s
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ki
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211

5

3
1

3 2

s
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s
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s


 

 ,   4k , 17n ; 

 

17.    ,
nn

nn
y

k

ln
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l

lep ,             3l , 17k ; 

 

18.      ,
l

l
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l
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2
1

2

412
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53

125 2
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1
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1
                   

n

n
p

n

n 2
1
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1






,   3k , 14j ; 

 

22.      ,
n

n
s

n

n
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2
1

230

1
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l

ki ii

k
p

132

1
3

2
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i
y

n
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52
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                  !p 15 ,                           3k ,  9n ; 

 

24.     
 




19
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2 2

232
1

m

m

m
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1
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k
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25.    
 




n

ki ii

i
z

152

1
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  ,            
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1
1

i

i

i

i
p ,          2k , 6n ; 

 

26.      
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1
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1
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l
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l
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nn
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3
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,         4m , 12l ; 
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i
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2
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2 32

32
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p ,        3n , 10i ; 

 

28.     
 


9

1
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1
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n

mk kk

k
V

2410

3
2

,   ,m 3 7n ; 
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m
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5 65

3
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k
f ,    1k , 9m ; 

 

30.      ,
l

l
S

l

l
 




13

3
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2

1
1             ,

i

i
p

n

ki


 




5

1
2

                    3k , 8n . 

 

 

 5.2 

 

          
   . 

 
Ви и  и: 

 
-         ;  
-         ; 
-    ,   ,     -

   . 
 

В і и: 
 

1.          10  92. 
 
2.          1  100. 
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3.       12  20. 
 

4.         1  20. 
 
5.         10  30. 

 
6.   є      1  100. 

 
7.   є      1  10. 

 
8.         9  89  3. 

 
9.  є       1  50. 

 
10.  є      1  29. 
 
11.  є      1  100 . 
 
12.  є      10  50 . 
 
13.       1  5 ,  3 . 
 
14.       1  50 ,  5. 
 
15.         1  10,  -

      . 
 
16.      1  10    .  

 . 
 
17.      10  20    .  -

  . 
 

18.      -5  15 . 
 

19.   xsiny       1  10. 
         є    101...n  .    
 
20.         

ncosy  , ....n 151   

 

21.     ,    05119, ; , . 
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22.         7 5 05, ; , . 

 
23.  є     -

   105105, ; , . 

 

24.   n!n  21   .n 10  
 

25.      m:     11  mnnnAm
n    

 10n , .m 4  
 

26.        11   50,  4. 
 

27.    m
nC ,   








mn

i

m
n .

i

im
C

1

 

28.        1  10. 
 
29. ,  є       1  100,  3 

 5    .     :  
 І.  

 
30.         10  100   

 3. 
 

 5.3 

 

         
         -

   . 
 

Ви и    и: 
 

-   (   ,   )       
  ; 

-    . 
 

В і и: 

1.  y = ( )x xi i
i

 

 1

2

2

18

,           x1 015 , ; xi 1 x xi  3 ; 05,0x . 
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2.  y =
x

x

j

jj



  1
2

5

24

2
,           x1 2 13 , ; x xj j 1 + x , x  0 4, . 

 

3.  y =



20

1i
ii cd ,           xcosxsind 1 ; x  112, . 

 d d arctgdi i i  1 1 ; c x1
2 ;c c ci i i  1 1lg . 

 

4.   y =
( )x x

x x

k k

k kk







 1

2

3
1

2
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’     x1 153 , ; x xk k 1+x ;x  0 05, . 

 

5. y =
z z

z z
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n nn
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3 2
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i
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,               x1 6 25  , ; jj xx 1 + x ; x  115, . 
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j j

jj

,x
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,      x1 1381  , ; xxx jj  1 ; 051,x  . 
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i
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 ’           y1 0 84  , ; y y yi1 1   . 
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x x

x x
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 1

13
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,          x1 118  , ; 13m mx x x  ;x  0 65, . 
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i
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y
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i 1
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  ; y  2 6, .  
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jj xxy ,           x1 135  , ; x x xj j 2 1  ; x  125, . 
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12. y
x

x

i

ii

 


 2

2

7

14

1;               x1 12 45  , ; x x xi i 1  ; x  133, . 

 

13.  g=
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3
1

2
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 ;               y1 6 44  , ; y y yj j 2 1  ;y  2 12, . 

 

14.   t=
s s

s s
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i ii

 




 1 1
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22

;               s1 254  , ; s s si i 1  ; s  3 3, . 

 

15.   



42

24

2
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2

i
ii xxy ;            x1 100 ; x x xi i 1  ; x  2 2, . 

16.  h
y

y y y
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i i ii




  


3

1 217

27 3
;       y1 100  ; y y yi i 1  ; y  5 . 

 

17.  y
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x x
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j jj









2 2

113

24

;                x1 122 5  , ; x xj j 1 12 5, . 

 

18.  g
tgx

x x

k

k kk


 


2

1 115

25

;          x1 8 25  , ; x x xk k 1  ;x  0 9, . 

 

19.   y x xi i
i

  

 1

2
1

2

10

19

;           x1 0 ; x x xi i 
1

2 1  ; x  0 35, . 

 

20.   y
x x

x x

i i

i ij





 

 
 2 1

3

2 1
3

33

49

;       x1 100 3  , ; x x xi i 1  ; x  31, . 

 

21.  z x xi i
i

  

 lg lg1 1

2
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;  x1 200 2  , ; x x xi i 1  ; 4.4x  . 
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22.   g
x x

x
n

n n

n









5

25
2

2 2

12 1
;             x1 55  , ; x x xi i 

1

2 1  ;x  0 4, . 

 

23.  
 

y
x x

x x
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i ii








 1

3

15
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;              xi  3 3, ; x x xi i 
1

3 1  ; x  0 55, . 
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;                       x1 33  , ; x x xj j 1  ; x  1 2, . 

 

25. y
x x
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 2 1

2

16

15

,                 x1 121  , ;  x x xi i 1  ; x  0 5, . 

 

26. 


 
17
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2
1 )2(

i
ii xxy ,         x1 35  , ; x x xi i 2 1  ; x x xi i 2 1  . 

 

27. 


 
15

6

23
1 ln

i
ii xxy ,             x1 5 2 , ;   x x xi i 1  ; x  0 5, . 

 

28. 
 







11

6 1

2
1
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i ii
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xx

xx
y ’                 x1 05 , ;  x x xi i 1  ;  x  01, . 

 

29. y x xi
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3 ,      x1 12 , ;  x x xi i 

1

2 1  ;  x  0 2, . 

 

30.  
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15 1

1
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sin

i i
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x

x
z ,                    x1 1 ;  x x xi i 1  ; x  01, . 
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  6  

   ь   
 

  

: 
1.         

     . 
2.       ++. 
3.      . 
4.   . 

 
 6.1 

 

           
n –    n xy      ε,   -

: 1,0,,)1(
1

011 









 ixyyn
y

x

n
y in

i

i
,…n 

Ви и    и: 
 

-   (   ,   )  
  ; 

-    ; 

-     ,  | yi+1 - yi | ≤ ε. 
 

В і и: 
1. x = 5,3; n = 6; ε = 0,01 
2. x = 6,2; n = 2; ε = 0,1 
3. x = 8,33; n = 5; ε = 0,01 
4. x = 9,26; n = 3; ε = 0,1 
5. x = 11,2; n = 6; ε = 0,01 
6. x = 0,66; n = 3; ε = 0,001 
7. x = 9,3; n = 3; ε = 0,001 
8. x = 8,9; n = 7; ε = 0,1 
9. x = 3,2; n = 5; ε = 0,1 
10. x = 2,9; n = 3; ε = 0,01 
11. x = 9,3; n = 5; ε = 0,1 
12. x = 11,6; n = 6; ε = 0,1 
13. x = 6,2; n = 3; ε = 0,001 
14. x = 8,03; n = 8; ε = 0,1 
15. x = 7,9; n = 2; ε = 0,01 

 

16. x = 6,9; n = 3; ε = 0,001 
17. x = 0,21; n = 5; ε = 0,01 
18. x = 0,61; n = 6; ε = 0,1 
19. x = 0,33; n = 9; ε = 0,001 
20. x = 0,99; n = 2; ε = 0,1 
21. x = 8,93; n = 3; ε = 0,1 
22. x = 6,92; n = 2; ε = 0,01 
23. x = 8,3; n = 5; ε = 0,01 
24. x = 6,2; n = 6; ε = 0,001 
25. x = 7,1; n = 7; ε = 0,001 
26. x = 6,1; n = 7; ε = 0,001 
27. x = 7,2; n = 3; ε = 0,1 
28. x = 9,3; n = 2; ε = 0,1 
29. x = 0,1; n = 3; ε = 0,1 
30. x = 0,01; n = 4; ε = 0,01 
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 6.2 

 

      f(x) = 0, -
 є    ,     x(0) 

    [a, b] .  ,  -
       є   

ε=0,001. 
 

| xi+1 – xi | < ε. 
 
 

Ви и    и: 
 

-   (   ,  )  -      
  ; 

-       ; 
-         -

  . 
 
 

)      1-5     -
     

 

х(i+1) = f (x(i)), i = 0, 1, 2, … . 
 

В і и: 
1. x = arctg x + 1 , 

 
2. x = 2 – ln x , 

 
3. x = ex – 20 , 

 

4. x = 3 x  + 6,09 , 
 

5. x = 1/2 (100 – 10x) , 

x(0) = 1,5 
 
x(0) = 2 
 
x(0) = 3,15 
 
x(0) = 4,5 
 
x(0) = 1; 
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)      6-10     

   
 

x(i+1) = x(i) – f(x(i)) / f '(x(i)), i = 0, 1, 2, … . 
 

В і и: 
6. x2 – cos x = 0, 

 
7. ex + x = 0, 

 
8. x3 - x3 + 3 = 0, 

 
9. ln x + x = 0, 

 
 10.  x3 – 3x – 1 = 0, 

x(0) = π / 2 
 
x(0) = 0 
 
x(0) = - 2 
 
x(0) = 0,4 
 
x(0) = 2; 
 

 
 
)      11-15     

    
 

x(i+1) = x(i) – f(x(i)) / f '(x(0)), i = 0, 1, 2, … . 
 

В і и: 
11. x + 3x + 1 = 0, 

 
12. x3 + x – 3 =0, 

 
13. ex + 3 sin x = 0, 

 
14. e-x – x = 0, 

 
 15. 10x + 2x – 5 = 0, 

x(0) = 1 
 
x(0) = 2 
 
x(0) = 0 
 
x(0) = 0 
 
x(0) = 1; 
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)      16-20     
     

 

x(i) = (a + b) / 2, i = 0, 1, 2, … ; 
 
                    a = x(i) ,                 f(a) • f(x(i)) ≥ 0 , 
                        b = x(i) ,                 f(a) • f(x(i)) < 0 . 

 
В і и: 

16. 2x – 8x + 2 = 0, 
 

17. e-x + ln x = 0, 
 

18. cos x – 2x = 0, 
 

19. ex – ln x – 10 = 0, 
 

  20.  x + 2x = 0, 

[0; 0,25] 
 
[0,1; 1] 
 
[0; 1,5] 
 
[1; 3] 
 
[-1; 0] ; 
 

 
)      21-25     

    (1-  ) 
 

x(i+1) = (a f(b) – b f(a)) / (f(b) – f(a)), i = 1, 2, … 
 
                    a = x(i) ,                     f(a) • f(x(i)) > 0 , 
                      b = x(i) ,                     f(b) • f(x(i)) > 0 ; 
 

В і и: 

21. 2 x3 + 4x – 1 = 0,                                      [0; 1] 
 

22. cos x + 1/(x+2) = 0,                                  [1; 2] 
 

23. x3 – 3 x2 + 1 =0,                                        [0; 1] 
 

24. cos (x-1) – 3 x + 2 = 0,                             [0,9; 1,1] 
 

25. x3 + 6 x2 + 9 x + 1 = 0,                             [-1; 0]; 
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)      26-30     

    (2-  ) 
 

x(i +1) = x(i) – f (x(i)) • ((x(i) – u) / (f (x(i)) – f (u))), i = 0,1,2,... 
 
            x(0) = a,    u = b,                      f (b) • f ''(b) > 0, 
                x(0) = b,    u = a,                      f (b) • f ''(b) < 0. 
 

В і и: 

26. x2 + sin 2x – 2 = 0,                                  [-1,5; 0] 
 

27. 2 x3 + 2x – 1 = 0 ,                                   [0; 1] 
 

28. x3 + x2 – 3 = 0,                                        [1; 2] 
 

29. cos x + 1/(x+2) = 0,                                [1; 2] 
 

30. x2 – cos x = 0,                                         [0,7; 0,9] 
 

 

 6.3 

 

    ,  є   -
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k
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  xak . 

 

Ви и  и: 
 

-   (   ,  )  -
  ; 

-       ,    -
є ,     ; 

-          
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В і и: 

 

1. 
2 3

( ) 1 ... ...; 1,5
2! 3! !

n
x x x x

f x e x x
n

          

 

2. 
2 3

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

n
x nx x x

f x e x x
n

           

3. 
2 4 6 2

2 1( ) cos( ) 1 ... ( 1) ...;
2! 4! 6! (2 )! 3

n
nx x x x

f x x x
n

           

 

4. 
3 5 7 2 1

1( ) sin( ) ... ( 1) ...;
3! 5! 7! (2 1)! 6

n
nx x x x

f x x x x
n


         


 

 

5. 
3 5 2 1

( ) ( ) ... ...; 0,1
3! 5! (2 1)!

nx x x
f x sh x x x

n



       


 

 

6. 
2 4 2

( ) ( ) 1 ... ...; 0,5
2! 4! (2 )!

nx x x
f x ch x x

n
         

 

7. 6,0...;...1
1

1
)( 32 


 xxxxx

x
xf n  

 

8. 4,0...;)1()1(...1
1

1
)( 1132 


  xxxxxx

x
xf nnnn

 

9. 
2 3 4

1( ) (1 ) ... ( 1) ...; 0,8
2 3 4

n
nx x x x

f x ln x x x
n

            

 

10. 
2 3 4

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

nx x x x
f x ln x x x

n
            

 

11. ( )f x = x1  = 1 + 
2

1
x - 

42

1


x2 + 

642

31




x3 - 
41 3 5

2 4 6 8

x  
  

- … ;  x = 0,2 
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12. ( )f x  = 
2

1

1

x
 = 1 + 

2

x
 + 23

8
x + 

31 3 5

2 4 6

x  

 
+ ... + 

1 3 ... (2 1)

2 4 6 ... (2 )
nn

x
n

   
   

; x = 0,3 

 

13. ( )f x  = 
1

1 x
 = 1 - 

2

x
 + 

23

8

x
 - 

615

48

x
 +...+ (-1)2n-1

21 3 ... (2 1)

2 4 ... (2 )

nn x

n

    

   ;x=0,4 

 

14. ( )f x = 
2
x

e


 = 1 - 
!1

2
x

 + 
!2

4
x

 - 
!3

6
x

 + … + (-1)n 
!

2

n

x
n

 + …;   x = 0,1 

 

15. f(x) = 
x

xsin
 = 1 - 

3

2
x

 + 
!5

4
x

 - 
!7

6
x

 + … + ;   x = 0,2 

 

16. ( )f x  = 
x

x



1

1
 = 1 + 2x + 2x2 + 2x3 + … + 2xn + … ;    x =0,4 

 

17. ( )f x = 
2

1

1

x
 = 1 + 

2
x  + 

4
x  + … ;   x = 0,7 

18. ( )f x = arctg x = x - 
3

3
x

 +  
5

5
x

 - 
7

7
x

 + … + (-1)n 
12

12





n

x
n

 + … ;   x = 0,3 

 

19. ( )f x = 
2

1
ln

x

x



1

1
 = x + 

3

3
x

 + 
5

5
x

 + 
7

7
x

 + … + 
12

12





n

x
n

 + …; x=0.5 

 

20.  ( )f x = arcsin x = x + 
1

6

3
x  + 

3

40

5
x  + 

15

48 7
7
x  + … + 

)2(...642

)12(...531

n

n




*
12

12





n

x
n

+…;  x = 0.2 

 

21. 
3

...;
2

)1(...
642

1)(
2

12
642 

  x
n

xxxx
xf

n
n  
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22. 
6

...;
12

...
753

)(
12753 







x
n

xxxx
xxf

n

 

 

23. ...;
12

1
)1(...

7

1

5

1

3

1
1)( 




n
xf n  

 

24. 
3

...;
)sin(

)1(...
3

)3sin(

2

)2sin(

1

)sin(
)( 1 











  x
xn

xnxxx
xf n  

 

25. 2,0...;
2

...
642

)(
2642







x
n

xxxx
xf

n

 

 

26.  f(x) =
21

1


-
32 
x

 + 
43

2


x

-
54

3


x

+… ;     x = 0,15 

 

27. 

4
2 2

( ) cos(2 ) 1 2 ...
3

x
f x x x      ;    x=0.2 

28. 

3 53
( ) ( ) ...

6 40

x x
f x arsh x x     ;    x=0.3 

29. 
3 52

( ) ( ) ...
3 15

x x
f x th x x       ;    x=1.2 

30. 
3 5

( ) ( ) ...
3! 5!

x x
f x sh x x       ;    x=0.4 

 
 

 6.4 

 
      

)x(flim
ax

 

   =10-4.    ,    
f(x) є     ,   | f(xk ) – f(xк-1 )| < .  -

,   f(x) є     ,  | f(xk ) – f(xк-1 

)| >M,   M=1000,    є   | f(xk ) – f(xк-1 )| <   -
   N=100.      a=const. 
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Ви и    и: 

 
-   (   ,  )  -

  ; 
-       ,    -

є ,     ; 
-              -

   ,  .  
 

Ва іан и: 

1. 
30 x

xsinx
lim
x




; 

 

2. 
21 21

1

xx

xlnx
lim
x 




; 

 

3. 
122

1
23

2

0 


 xxx

x
lim
x

; 

4. 
xlnx

xx
lim
x 


 1

2

1
; 

 

5. 
xsinx

xee
lim

xx

x 
 



2

0
; 

 

6. 
xsin

xcos*xxsin
lim
x 30




; 

 

7. 
43

45
24

24

2 


 xx

xx
lim
x

; 

 

8. 
51125

10178
234

23

5 


 xxxx

xxx
lim
x

; 

 

16. 

23

32

26

3




 xx

x
lim
x

; 

 

17. )xsin*xctg(lim
x

3
0

; 

 

18. )nsin(
n

lim
n

1
1




; 

 

19. 

xsin

)(
lim

x

x











2

32 2

1 
; 

 

20. 
xsinx

ee
lim

xsinx

x 


0
; 

 

21. 
xsinx

xcos
lim
x 




1

0
; 

 

22. 

1

1

2

1
2









x

x
ln

arctgx

lim
x

; 
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9. 
ax

ax
lim

ax 




33

 

10. 
xaxa

xaxaxaxa
lim
x 




2222

0
; 

 

11. 
xtg

xtg
lim
x 5

3

2




; 

12. 
2x

e
lim

x

x 
; 

 

13. 
ctgx

x
lim
x

1

0




; 

 

14. )
xxln

(lim
x 1

11

1 



; 

 

15. )
xx

(lim
x 1

1

1

2
21 




; 

 

23. ;
xx

x
lim
x 23

1
2

2





 

24. ;
x

)x(sin
lim
x 2

2

0 2

2


 

25.   ;xlim x

x

1

0
21


 

 

26. ;
n

n
lim

n

n








 1
 

 

27.  ;
xx

x
lim
x 562

13
23

2
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28. ;
xxsinx

xcos
lim
x
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29. ;
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xctglim
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0
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30. .)
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ln(xxlim
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1
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  7 

  

 

  

: 
1.         

(   ,   ,  
 ,    ). 

2.          -
 C++. 

3.     . 
4.   . 

 
 7.1 

 

В і и: 
 

1.         

   .6.6;0.2;1.1;9.6;3.2;0.56 B   

 
2.       ,     

    .1.0;0.0;1.1;3.6;8.8;3.10;0.1;3.68 C  

 
3.     є  ’є   : 

   .5.4;2.7;3.5;2.4;1.2;3.66 A  

 
4.       

   .3.6;3.2;0.2;1.0;1.1;6.1;3.67 B  

 
5.    ’є  ,        

   .2.7;1.5;3.4;8.3;1.5;5.6;8.7;9.4;3.6;9.8;0.4;3.212 X  

 
6.   є  ’є   ,   

      B 10 6300 8372 61 42 57 64 56 48   . ; . ; . ; . ; . ; . ; . ; . ; . ; . .  

 
7.         

   C 9 16 21 310011 22 37 89 92  . ; . ; . ; . ; . ; . ; . ; . ; . . 
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8.        
   D 5 11 62 00 2351 . ; . ; . ; . ; . .  

9.       
        X 6 35 63210151 21  . ; . ; . ; . ; . ; . ,     0,25. 
 
10.       

   Y 7 22 02 3121 316105  . ; . ; . ; . ; . ; . ; . .  

 
11.     ,    0,99 

    5 2.2;3.1; 3.6;0.1;2.1 .B    

 
12.    ’є    

    D 5 12 253 23 3100  . ; . ; . ; . ; . .  

 
13.     ,    2.0 

   (6) 2,3;4,3; 15, 2;1,1; 1, 2; 3,3 .B       

 
14.     ’є    

          у 8 7 9 1011 2 2 5 0 112 0   , ; , ; , ; , ; , ; , ; , .  

  
15.    ,    2,3 

   6 2,1;3,6; 6,3;4,1;2,2; 2,3 .A     

 
16.     ,   -5,4 

   5 3,1; 7,8;6,2; 3,3;1,1 .A     

   
17.    ’є    

   X 8 12 6 3 0 2 0 7 112 3 3 6 2 2   , ; , ; , ; , ; , ; , ; , ; , .   

 
18.       

          C 7 112 3 6 4 0 0 2 12 312 , ; , ; , ; , ; , ; , ; , . 

 
19.      

          A 5 13 6 3 2 4 3 6 2 5  , ; , ; , ; , ; , . 
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20.          

          6 2,1; 3,6; 2,0;0,0; 6,3;1,0 .X      

21.    ’є    

          A 8 3 2 6 32 0 3 3 6 6 2 2 0 2 1    , ; , ; , ; , ; , ; , ; ; , . 

 
22.       

          C 6 2 3 7 9 12 3 6 8 22 3 0 0  , ; , ; , ; , ; , ; , . 

 
23.      ’є    

          D 7 2 2 3 3 2 1 3 0 7 1 510 0    , ; , ; , ; , ; , ; , ; , . 

 
24.            
          B 6 213 30 5 6 8 03 12 5 3  , ; , ; , ; . ; , ; , . 

 
25.         

          C 8 3 6 5 32 101 0 7 5 36 6 2 2    , , ; , ; , ; , ; , ; , ; , . 

 
26.    ’є    

          D 7 2 3 2 3 0 0 3 2 6 0 6 0 3 2  , ; , ; , ; , ; , ; , ; , . 

 
27.    ,       5,  

    D 8 6 3 26 3 6 2 10 0 6 6 7 2 11  , ; ; , ; , ; , ; , ; , ; , . 

 
28.    є    

    5,5;3,2;3,3;3,6;2,35 A . 

 
29.       

   B 6 6 2 3 2 0 0 3 3 2 2 3 6  , ; , ; , ; , ; , ; , . 

 
30.  ,   є    

    1,2;6,6;17,6;3,3;0,0;3,36 C  
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 7.2 

 

В і и: 
 

1.     C(6) = (6,3; 5,3; -2,2; -3,3; 0,0; 2,1),  
        . 

 
2.     D(5) = (3,2; -6,3; -8,3; 0,0; 1,2),   

        . 
 

3.        

y x x x 15 382 3 3, cos sin ,   2 2 2 4, ,x  ;  x  0 2, . 

       y    ,   -
     . 

 
4.  є    X(4) = (5,3; 2,3; 3,6; 7,9)    Y(4) = (-3,2; -6,3; 3,6; 7,9). -

     Z(8),      
. 

 
5.      2-   4-  ’є     
      B(7) = (-2,3; 0,1; -2,3; 4,1; -3,2; -2,0; -4,0)     . 
 
6.       
      A(8) = (3,2; -6,3; 2,1; 6,2; -2,1; 3,3; 7,8; 8,3)     -

. 
 
7.     B(8) = (1,1; 2,3; -6,2; 3,6; 5,6; -3,3; -2,1; 5,5) 

,       ,   -  -
. 

 

8.  s
x n

n

x
    

 



1 2

2

1

2

2 2

... ,    n=5    

     0 3 2 7, , x  ;  x  0 3, .       A(9). 
 

9.     s
x x

n

n
n

    1
2

1
2

2 2

...
!

     n=5,   є   

 01 16, , x    x  0 1, .     
 B(16). 
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10.        
      A(11) = (-3,2; 2,1; 0,0; 1,3; -4,2; -6,6; 7,1; 0,1; 0,3; 0,2; 0,11). 
 
11.   A (7) = (-3,2; 0; 3,1; 0;0; 1,2; 3,0)     -

 z
n

n





75

75
,   n-    . 

 
12.   C (10)       
      A(5) = (-1,2; 1,3; 2,6; -3,9; 2,6)  B(5) = (0,0; 1,3; 6,3; -2,6; 5,6)  
      ,    A    ,   B -    -

. 
 
13.    B (8) = (6,3; -2,2; 3,1; 0,0; 2,1; 1,3; -3,3; 2,1)  -

: ’є      10,   -  0. 
 

14.   є  ’є   є  -
   A(8) = (1,1; -3,3; -6,9; 1,3; 5,3; 6,3; -3,2; 8,1)  -
  . 

 
15.    T (8) = (3,2; -3,6; 2,1; -2,1; -2,1; 6,1; 2,1; -3,2)   

’є    ,     -  . 
 
16.    C (8) = (3,6; -3,2; 9,3; 4,2; 9,3; 4,2; -2,1; 6,3; 7,8; -8,9) -

  ,     ’є  ,   - 
. 

 
17.    ’є    

A(9) = (1,3; -2,3; 2,1; -2,1; -2,3; 6,3; -2,1; 1,0; -2,0). 
 
18.  є     
 B (5) = (-2,1; 3,1; 2,2; -2,2; -3,6)    ’є     

. 
 

19.   X (5) = (3,2; -2,1; 0,0; -1,1; 3,2)   
      Y (5) = (9,3; 9,2; 2,1; -3,1; 8,7)         

  Z (10),       -
 Y,   -X. 

 
20.         -

 B (6) = (3,2; 3,4; -6,8; -5,3; 0; 1,1). 
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21.        
 A(7) = (-3,6; 2,1; 0,0; -2,1; 2,4; 2,1; 7,2). 

 
22.        

 B(6) = (3,2; 2,1; 2.1; 3,1; 4,2; -3,0). 
 

23.          z y yi
i

i
i

 
















 
 6

2

1

8

1

8

/ ,  

 y(8) = (3,2; -6,3; 2,1; 3,2; 5,6; -3,1; 2,1; 4,3). 
 

24.   

P A Bi
i

j
j




















 
 
1

6

1

4

/ ,   

 A(6) = (1,2; -3,1; 0,1; 2,3; 5,6; 6,1), B(4) = (3,2; -6,3; 2,4; -2,2). 
 

25.     A(4) = (3,1; 2,1; 3,2; -1,0)  B(4)=(-1,1; 2,1; 1,3; 3) 
  C(8),     є   

 A i B,    - . 
 

26.     B(5) = (3,1; -2,1; 0,0; 1,3; 5,3)    
      C(5) = (5,1; 2,1; 0,3; 6,0; 2,4)   A(5),   -

    B i C. 
 

27.  B (6) є   ,      -
 .      є   

.  
 

28.   C(10) = (3,2; -3,6; 0,2; 2,3; -3,9; 1,2; -3,1; -2,3; 2,3; 9,1)  
  : 10-  є    1- ; 9-      2- ;...5-   6- . 

 
29.    A (5) = (3,2; -0,3; 6,3; 2,3; -3,0)   
      B (5) = (10,6; 8,3; 9,4;  -3,2; 6,1).   B   10,  

   А   . 
 

30.        
B(6) = (1,2; -3,6; 0,3; 6,3; 5,3; 6,9)    ’є  . -

   . 
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 7.3 

 

В і и: 
 

1.    (n) (n<=9)  є   . 
 

2.    (n) (n<=8) є    ’є  .   -
    ’є . 

 
3.    (n) (n<=9)      . 

 
4.    (n) (n<=10)     ’є  . 

 
5.    (n) (n<=7)    .     -

 ’є     . 
 

6.    (n) (n<=10)   ’є  . 
 

7.    (n) (n<=7)     . 
 

8.    (n) (n<=9) є     .   
   . 

 
9.    (n) (n<=12)       

. 
 

10.     (n) (n<=14)   . -
        . 

 
11.   (n) (n<=11) є    .     

      . 
 

12. І    (n) (n<=13)     -
 . 

 
13.   (n) (n<=13)    ’є    -

  . 
 

14.   (n) (n<=15)    ’є    
  . 

 
15.   (n) (n<=14) є     .   

,   10,     . 

       
      



 76 

16.   (n) (n<=15)    ’є  . 
 

17.   (n) (n<=16)      . 
 

18.   (n) (n<=13)     ’є  . 
 

19.   (n) (n<=14)     ’є  . 
 

20.    (n) (n<=16)  (m) (m<=14).       -
      . 

 
21.   (n) (n<=13)      . 

 
22.   (n) (n<=10)   . 

 
23.   (n) (n<=14)    . 

 
24.   (n) (n<=9)     . 

 
25.   (n) (n<=8)       

   
 

26.   (n) (n<=16)       -
  . 

 
27.   (n) (n<=14)  є  'є  . 

 
28.   (n) (n<=11) є     .   

'є     . 
 

29.   (n) (n<=17) є     .   
    . 

 
30.   (n) (n<=11)        'є  

. 
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 7.4 

 

В і и: 
 

1.     N     Z(N). -
  ,  є  ,     -

   . 
 
2.     N     Z(N). -

  ,  є  ,     -
   . 

 
3.     N     Z(N). -

    . 
 
4.     N     Z(N). -

       . 
 
5.     N     Z(N). -

     ,    є  
Zo. 

 
6.     N     Z(N). -

     ,      Zo. 
 

7.     N     Z(N). -
     ,   є Z1  -
  Z2(Z1<Z2). 

8.     N     Z(N). -
     ,    є Z1   

  Z2(Z1<Z2). 
 
9.   S( )      (     

  ,  - 'є ).     
     . 

 
10.   S( )      (    -

   ,  - 'є  ).   -
       . 

 
11.   S( )      (    -

   ,  - 'є  ).   -
       . 
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12   S( )      (    -

   ,  - 'є  ).    
      . 

 
13.   S( )      (    -

   ,  – ’є ).   -
    ,    . 

 
14   S( )      (    -

   ,  – ’є  )    
   ,    . 

 
15   S( )      (    -

   ,  – ’є  ).   -
    . 

 
16.   S( )      (    -

   ,  – ’є  )   -
    . 

 
17.   S( )      (    -

   ,  – ’є  ).   
    . 

 
18.   S( )      (    -

   ,  – ’є )   -
     

19.          (N 

)    Z1(N),   (  -
) -   Z2(M).   є   Z3(N+M),  

      . 
 
20.        (N ) 

   Z1(N).   Z2(M) є    -
,     .    Z3(N-

M),     ,     . 
 
21.     N     Z(N). -

     ,     Zo. 
 
22.     N     Z(N). -

     ,     Zo. 

       
      



 79 

 
23.     N     Z(N). -

     ,   є  Zo. 
 

24.     N     Z(N). -
  ,    ,     

 . 
 
25.     N     Z(N). -

   ,    ,    
     . 

 
26.     N     Z(N). -

   ,    ,    
     . 

 
27.     N     Z(N). -

     ,     1,  -
  2. 

 
28.     N     Z(N). -

     ,     1  -
  2. 

 
29.     N     Z(N). -

  ,      ,  
  . 

 
30.     N     Z(N). -

  ,      ,  
  . 
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  8.   

 

  

: 
1.         

(   ,     
)    ++. 

2.     . 
3.   . 

 

 8.1 

 

  ,  ,       
 . 

 
В і и: 

 

1.     

















1,30,23,1

4,05,02,0

3,05,11,2

)3,3(A .   

   ,     

x
a

Sij

ij ,  S -    (     

    ,     ). 
 

2.       є   x  -
є       

     x
mn

xij
j

m

i

n



1
11

;    




1

1

2

11mn
x xij

j

m

i

n

; 

      









6,13,15,17,1

5,11,12,14,1
)4,2(x . 

 

3.       ijzZ  ,   -

   z x yij i j ,  i 15, ,  j  13,   , 

 1,0;2,4;3,1;5,0;1,2)5( x  ,   )5,1;2,0;0()3( y .      
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4.        ,     . 

       
























105,21,1

43,021

132,12

05,143

)4,4(B . 

  
5.      ( .  4) ,    -

:     ? 
 

6.      . 




















5,0

3,1

5,2

3

5

1,0

5,2

2

0

4

1

3

)4,3(Y .  

 
7.     . 












3

5

0

1

2

3
)3,2(A ,           










2

4

0

3

3

1
)3,2(B , 

   c a bij ij ij   ,    i  12,     ,  j  13,  . 

 
8.       1-   2-   . 

 




















5

5

4

4

0

3

3

2

0

2

1

2

)4,3(B . 

 

9.      A aij ,   -

:  1 1aij .    : 





















1

5,3

3,0

7,2

1,1

5,3

8,0

7,0

2,1

9,0

5,0

7,0

)4,3(A . 
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10.   





















7,012

2,105,0

5,325,1

)3,3(z .    c
z z


min max

2
,           

    z zijmin min  ,   z zijmax max ,  i  13,  , j  13,  . 

 

11.      z x e xyx 3 sin    ’  ,  
  :  7,0;3,0;2,1;1)4( x ; 

 5,1;2;8;3)4( y . 

 
12.              

 ’є  ,     . 















 






0

3,1

4

4,0

0

6,1

3

5,0

5,2

1

0

1

)4,3(C . 

 
13.        .   

   . 


















6,0

8,0

7,0

5,3

2,2

3,1

2

3

4

5

1

3

)4,3(A . 

 

14.       c cij ,   

  c
a

bij

ij

ij






,       
a b

a b

ij ij

ij ij




  , 

 























8,15,72

8,22,41,0

2,635,2

)3,3(A , 




















463

6,56,38,0

1,73,22

)3,3(B .    
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15.      :    
  2, ’є  -  1,  -  3. 






















03,10

7,005,0

1,26,05,1

)3,3(A . 

 
16.   (   ). 


















3

4

0

0

2

1

2

3

5

1

0

2

)4,3(Z . 

17.     A aij 








1

4

2

2

3

1
     B bij 

















1

2

3

0

1

5

                

   c a bik ij jk
j




1

3

. 

 
18.      ’є    . 





















1

2

5

0

3

1

5

1

0

1,2

3,1

2

)4,3(A . 

 

19.     C A b  ,   A aij ,  b bj ,      

       c a bi ij j
j




1

3

, 




















15,05,1

1,319,0

3,11,08,1

)3,3(A , b 

















1

3 2

2

, . 

 

20.     

















5,07,32

2,13,02

2,37,01

)3,3(A  :    -

  .  
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21.  ,     ,   
 , ’є   -  ,    -

,   -     . 

 























2

0

4

1

4

0

1

5

2

0

3

1

)4,3(B . 

 
22.        ,    -

 . 

 


















021

210

013

)3,3(A . 

 

23.    

















0

3,0

5,0

5,0

5,1

2,1

5,1

2

1,3

)3,3(B  :    

  . 
 
24.   Y           -

. 


















35,05,2

101

65,21,3

)3,3(Y . 

 
25.   .         

    . 








 



0

3,1

5

5,1

8

3
)3,2(A . 

 

26.       a ai  ,  a xi ij
j




1

4

,   


















8,1

2,1

5,1

1,3

5,2

3,1

4,0

1,2

7,0

3,1

4,0

2,3

)4,3(X . 
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27.   .    ,    
b a aij ij  2

max   ,   amax -    . 

 





















3

0

2

0

1

6

1

2

5,0

4

3,0

1

)4,3(A . 

 
28.      :   -

   ,  - D, ’є  - . 












5

2

0

0

3

1
)3,2(A . 

 

29.     C cij  ,  є   , -

   c a bij ij ij  , 


















123

2,540

1,321

)3,3(A ,      


















001

120

065,1

)3,3(B . 

 
30.        .  

   . 


















501

213

120

)3,3(A .  

 

 8.2 

 

       -
 . 

 
                                                      В і и: 
 

1.    (m,n) (m<=7, n<=5)      . 
 

2.    (m,n) (m<=5, n<=7)     
 . 
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3.    (m,n) (m<=5, n<=4)     
   . 

 
4.    (m,n) (m<=5, n<=5)     -

 . 
 

5.    A(m,n) (m<=5, n<=8)      -
   . 

 
6.    A(m,n) (m<=5, n<=7)       

   . 
 

7.    A(m,n) (m<=7, n<=4)     -
  . 

 
8.    A(m,n) (m<=5, n<=5)    ,  

   . 
 

9.    A(m,n) (m<=7, n<=5)      -
   . 

 
10.    A(m,n) (m<=5, n<=6)   -

     . 
 

11.      A(m,n) (m<=3, n<=6)  . 
 

12.   A(m,n) (m<=5, n<=6)   ’є  ,  -
   . 

 
13.     A(m,n) ( m<=5, n<=4),    -

,   . 
 
14.     ’є    A(m,n) (m<=5, n<=5),  

   . 
 

15.  є     A(m,n) (m<=6, 
n<=6),     . 
 

16.     A(m,n) (m<=3, n<=5),      
 . 

 
17.           A(m,n) 

(m<=7, n<=5). 
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18.   A(m,n) (m<=4, n<=5)      
  . 

 
19.   A(m,n) (m<=7, n<=7)   ’є  ,  -

   . 
 

20.     A(m,n) (m<=5, n <=5),      -
 . 

 
21.   A(m,n) (m<=7, n<=8)     

 . 
 

22.   A(m,n) (m<=10, n<=6)     -
   . 

 
23.   A(m,n) (m<=5, n<=8)     . 

 
24.   A(m,n) (m<=5, n<=6)    ,   -

  . 
 

25.   A(m,n) (m<=7, n<=7)    ,   
  . 

 
26.           

A(m,n) (m<=6, n<=7). 
 

27.   A(m,n) (m<=8, n<=8)     ,    
 . 

 
28.   A(m,n) (m<=3, n<=6)     ,  -

   . 
29.   A(m,n) (m<=7, n<=5)    ,  -

   . 
 

30.   A(m,n) (m<=5, n<=6)   'є  ,  -
   . 
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 8.3 

 

      . -
     .  

 
В і и: 

 
1.  І   (n,n) (n<=6)    (n,n)    

        . 
 

2.    (6,8)   ,    -
,  ,    . ,    

є . 
 

3.  І   (m,n) (m<=5, n<6)     a1,...., am,  1-  
     -  . 

 
4.    (m,n) (m<=4, n<6).    -

 .  
 

5.   m    (m,n) (m<=6) .  -
   ,        -
    . 

 
6.      (m,n) (n<=4),     

     ,  ’є  -   
. 

 
7.      (m,n) (m<=5)   . -

 ,     ,   -
. 

 
8.    (6,6)  4-      . 

 
9.      (m,n)  (m<=5, n<7),   -

    ,        
. 

 
10.  n    (m,n) (m<=5, n<=6).  -

  ,        -
.         . 

 
11.   (3,7)  5-      . 
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12.   (m,n) (m<=4, n<=3)    ’є  . -
      :  -    -

,   - ’є .      . 
 

13.    (n,n) (n<=5).     -
 ,  є    .  
 . 

 
14.     (m,n) (m<=7, n<=3),   -

  є    ,     . . -
  . 

 
15.   (m,n) (m<=4, n<=6),    .    

є     ,     -
є  .   . 
 

16.        (m,n) (m<=5, n<=4)  
     . 

 
17.   (m,n) (m<=5, n<=5)     -

 . 
 

18.   (m,n) (m<=5, n<=4)   ,    
         -

  . 
 

19.     (m,n) (m<=5, n<=5): 
       ) ,         

  ; 
       )  ,     ,   

  . 
 

20.   (m,n) (m<=5, n<=5)  ,     
,    є  . 

 
21.   (m,n) (m<=5, n<=5)   ,  є  

  ,   ,  є   -
 . 

 
22.   (m,n) (m<=5, n<=4)      -

. 
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23.    (m,n) (m<=5, n<=4),    -
           . 

 
24.    (m,n) (m<=5, n<=4)    -

   .  
 

25.   (3,7)  2-      . 
 

26.   (6,9)     , 'є  -  -
,   -    . 

 
27.   (5,7)       -

         -
 .   . 

 
28.   (6,4)        

    . 
 

29.   (5,6)       . -
       . 

 
30.    (5,5)      -

            
. 
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