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 1        
     

        
 ,     « »  

      ,  
       

 . 
     .  
  ,    ,     

,  .     
       

.       ,   
 ,     .    

   ,   . 
       

  ,     . 
 1.1        

     : 
  

  

 

 

 

1.   

2.      

3. -   

4.   

5.       

6.   

7.   

8.     

9.   

З  

   

 

          
    ,       

  . 
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     .   
:    ,  , , 

,   ;  (8-15)  
;  .        

       .   
( )     ,  

         
.         

 ,   ,    .  
      .    
   .    : 

–    ; 
–  ; 

–  ; 
        .   
     . 

       , 
    ,    

    . 
  «  »     
. 

 «     »  
   . 

  « -  »   -  
,        (  

 -     MS Visio, dia  .).  
-       (    

  ),  -     . 
«  »   ,   

  .        
,   , , «   9-15  

       » 

  «      »  
  : 

№ \     
 -  

 
  

  

     

 «  »     
    . 

  «  »    ,   
         
. 
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  «  »     
 . 

  «  »     
       . 

«З »       .  

 ,        , 
  «   ».     

  3  7 .    ё       
.     (  ) , , 

  (   ).  –    
         (    

).    -   (    ). 
   : 

 .  . -   . - ,  
. - ё . 

: 
1.  . .,  . .     

  MКЭСМКН12, MATLAB 7, MКЩХО 9. .:  , 2006. – 496 . 
        URL 

(   ),    -  
    . : 

    – URL: СЭЭЩ://ЭКЭвКЧКФЮМСОЫ.ЮМШг.ЫЮ/ (  
: 01.02.2016) 

 « »     , 
        . 

 1.2      

      4   
 Microsoft Word  LibreOffice Writer.  

       Times New 

Roman 14 ,   – .  

     :  – 25 ,  – 

10 ,  – 20 ,  – 20 ,  – 15 .  
    ,   – 15 . 
   .     

  . 
        

.         
 .        , 

: 1, 2, 3  . .        
   .       

    ,  , : 1.1, 1.2 
 1.1.1, 1.1.2  . .        ,  

   . 
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    ,     ,   
    .          
   .       

 , :  1    , :  2.3. 
    ,   .       
  ,          

, :     1.3. 
       ,  

   ,    .   
      .   

         
  ,    , : 

 1,  2.     .   
          , 

 , :  1.3. (    ). 
    ,    , 

      , :  
 3.1.  -     .  

      
       , 

:  .2. 
    . 

        
,         . 

         , :  
 (2).      .    

         , 
 , : (2.4).  

         .  
    ,     , 

     .   
        ,   
   .       

 " " (  ). : 
  ,     ,  

  : 














n

i

yi

n

i

ii

My

Yy

R

1

2

1

2

)(

)(

1     (2.4) 

  i –  ,  
Yi –  ,  

y
M  –     .  
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.         

  .       
       " " 

(  )   ,    , 
   .     

  ,   ,    Ё, , , , , , , 
.   " "  ,   

, : "  ", "  "  . . 
    ,   "  ". 

          
   " "   . 

        (  
)      .      

    .     
     . 

    ,    .  
 ,        ,  

        
 . 

       . 
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 2        

   – «     
  ». 

 

       
      , 

  . ,       
    .    

  ,      
,      .  

   .  ,    
      

   , . . ,  ,  
. 

       -

 . 
     , ,   

    .  

   proxima    " ",   , 
  –  .  –   

ё       ,  
   . 

-   –     
      . 

          
      .  

        
 F(x)   ,       

( )      . 

     ,   
    ,    

(  ) . 
    

1.       ++   
   .  

     (   ) 
   a  b   y=ax+b.  

      (  .   3 ) 

      ( .  ). 
      

       ( ). 
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      (  .   4 )  
  . 

        
   ,      , 
   .  

      ,   
    . 

         

 . 

     . 
          

.         
  .  

         
 .         

. .   . 
 

2.       

Microsoft Excel  LibreOffice Calc.     
 .    . 

       
     . 

       
     ,   – 

 . 
  ,    , 

  : 1) ; 2)     
. 

      
: 1)          

       ; 2)   
  . 
          

     1 – , 
, , ,  2-   3-  ,  

       
 (R2).     

. 

                                                        
1            2-3 , . .  
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 1 

         
  (P0, )    (U1, )   

  (   111-6).  

U1,  132 140 150 162 170 180 190 200 211 220 232 240 251 

P0,  330 350 385 425 450 485 540 600 660 730 920 1020 1350 

        

y=aU1+b   : 
  1  2 

  1 
b

aUy
1

  
3

13

2

12110
Ua+Ua+Ua+a=y  

  2 bU
aey 1  

2

12110
Ua+Ua+a=y  

  3 

baU
y




1

1
 

4

14

3

13

2

12110
UaUa+Ua+Ua+a=y   

  4 

baU

U
y




1

1  
1

1

cUb
eaUy   

  5 
b

U

a
y 

1

 

3

13

2

12110
Ua+Ua+Ua+a=y  

  6 bUay  )ln(
1  

3

13121
Ua+Ua+a=y  

        
  U1=135 , U1=143 , U1=196 , U1=235 . 

 2 

      
  225 4      

    (I1, )    (β)  
  U1=0,9U1 .. 

 0,2 0,5 0,8 0,9 1 1,1 1,3 1,5 

I1,  21 36 54 59 67 73 88 105 

        
y=aU1+b   : 

  1  2 

  7 




bea
y

1
 

2

321
 aa+a=y   

  8 baey   
3

3

2

210
 a+a+a+a=y  

  9 bay   
4

4

3

3

2

210
 a+a+a+a+a=y  
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  1  2 

  10 bay  )ln(  
 cbeay   

  11 
b

a
y 


 

3

210
 a+a+a=y  

       25,0 , 

75,0  17,1 . 

 3 

       
   111-6   . 

t,  2 4 6 8 10 18 20 25 30 35 40 50 60 70 90 110 140 170 200 230 

,  11 20 27 32 36 48 50 56 61 66 70 76 82 87 94 101 108 112 113 113 

        
y=at+b   : 

  1  2 

  12 tbaey   
4

4

3

3

2

210
tata+ta+ta+a=y   

  13 btay  )ln(  
3

3

2

210
ta+ta+ta+a=y  

  14 

bat

t
y


  

2

210
ta+ta+a=y  

  15 baty   

ctbeaty   

  16 
b

t

a
y   

3

210
ta+ta+a=y  

       23, 32, 67 

 190 . 
 4 

       
   111-6   U1=0.9U1  

t,  2 4 6 8 10 14 18 20 25 30 40 60 80 100 120 150 180 210 240 

,  16 25 30 35 39 46 52 55 61 66 77 92 102 108 116 123 126 129 130 

        
y=at+b   : 

  1  2 

  17 
b

t

a
y   

2

210
ta+ta+a=y  

  18 btay  )ln(  
ctbeaty   

  19 baty   
3

3

2

210
ta+ta+ta+a=y  
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  1  2 

  17 
b

t

a
y   

2

210
ta+ta+a=y  

  18 btay  )ln(  
ctbeaty   

  20 tbaey   
4

4

3

3

2

210
ta+ta+ta+ta+a=y  

  21 

bat

t
y


  

3

310
ta+ta+a=y  

       27, 69  
 190 . 

 5 

      ( . )   
 U1 ( )      

225 4. 
U1 0,7U1  0,8U1  0,9U1  U1  1,1U1  1,2U1  1,3U1  

M 407 533 674 833 1009 1201 1403 

        
y=aU1+b   : 

  1  2 

  22 

baU

U
y




1

1  
2

12110
Ua+Ua+a=y  

  23 bU
aey 1  

3

13

2

12110
Ua+Ua+Ua+a=y  

  24 

baU
y




1

1
 

3

13

2

121
Ua+Ua+a=y  

  25 b
aUy

1
  

3

12110
Ua+Ua+a=y  

  26 bUay  )ln(
1  

1

1

cUb
eaUy   

  27 
b

U

a
y 

1

 
1

1
U

bea
y


  

     0,75U1 , 0,95U1 , 1,15U1 .  

 6 

       p 2 ( )  
  U1 ( )      
  225 4. 

U1 0,7U1  0,8U1  0,9U1  U1  1,1U1  1,2U1  1,3U1  

p 2 31,65 41,28 52,34 64,54 78,02 92,98 109,24 
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y=aU1+b   : 

  1  2 

  28 
b

U

a
y 

1

 
4

14

3

13

2

12110
Ua+Ua+Ua+Ua+a=y  

  29 bUay  )ln(
1  

2

12110
Ua+Ua+a=y  

  30 

baU
y




1

1
 

3

13

2

12110
Ua+Ua+Ua+a=y  

  31 b
aUy

1
  

1

1
U

bea
y


  

  32 

baU

U
y




1

1
 

3

12110
Ua+Ua+a=y  

  33 bU
aey 1  

1

1

cUb
eaUy   

        0,78U1 , 0,93U1 , , 

0,98U1  , 1,15U1 .  

 7 

      I1 ( )   
 U1 ( )      

225 4. 
U1 0,7U1  0,8U1  0,9U1  U1  1,1U1  1,2U1  1,3U1  

I1  299 342 384 427 470 512 555 

        
y=aU1+b   : 

  1  2 

  34 

baU
y




1

1
 

2

12110
Ua+Ua+a=y  

  35 
b

U

a
y 

1

 
1

1
U

bea
y


  

  36 bU
aey 1  

1

1

cUb
eaUy   

  37 

baU

U
y




1

1  
3

13

2

12110
Ua+Ua+Ua+a=y  

  38 bUay  )ln(
1  

3

13

2

121
Ua+Ua+a=y  

  39 b
aUy

1
  

3

12110
Ua+Ua+a=y  

      0,88U1 , 0,93U1 ,  

1,25U1 , 1,31U1 . 
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 8 

     I2( )   
 β  225 4   ,    

  aium225m4.txt. 

β 1,5 1,3 1,1 1 0,8 0,7 0,5 0,2 

I2 91 77 65 60 49 43 34 22 

        
y=a β +b   : 

  1  2 

  40 




bea
y

1
 

4

3

2

2102
βa+βa+βa+a=I  

  41 baey   
2

2101
βa+βa+a=I  

  42 

ba
y







 
3

2102
βa+βa+a=I  

  43 bay   
3

2

2

101
βa+βa+a=I  

  44 bay  )ln(  
 cbeay   

  45 
b

a
y 


 

2

2101
βa+βa+a=I  

     0.53, 0.75, 1.12, 1.35. 
 9 

     I1( )   
 β  111-6   . 

β 1,4 1,2 1 0,9 0,8 0,7 0,5 0,4 0,2 

I1 11,3 10,4 9,5 9 8,8 8,4 7,9 7,8 7,5 

        
y=a β +b   : 

  1  2 

  46 

ba
y





1

 
2

2101
βa+βa+a=I  

  47 bay   
4

3

3

2

2

101
βa+βa+βa+a=I  

  48 




bea
y

1
 

3

3

2

2101
β+aβa+βa+a=I  

  49 baey   
3

2101
βa+βa+a=I  
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  50 

ba
y







 b
a

y 


 

  51 bay  )ln(  
 cbeay   

     0,88; 0,94; 1,25; 1,3; 1,42. 

 10 

        
,        , 

     U1,   U2  
,    f        U1  U2.  

 
 f,  

 
U1,  

 
U2,  

   
 U1  U2 

50 1,173105 3,42 131,134 

51,939 1,18105 4,275 123,681 

56,98 1,194105 4,542 127,519 

59,944 1,201105 4,972 129,064 

62,937 1,207105 4,647 125,161 

67,024 1,215105 4,358 124,33 

70,028 1,22105 4,865 120,955 

72,944 1,223105 4,814 118,726 

77,078 1,228105 4,63 119,778 

79,972 1,231105 4,627 119,756 

83,001 1,234105 5,049 117,141 

87,015 1,239105 4,732 116,689 

90 1,24105 5,554 113,06 

92,975 1,243105 5,112 125,708 

97,087 1,244105 5,894 119,244 

)    U1(f)     
    y=af +b   

: 
  1  2 

  52 

fbea
y




1
 

2

210
fa+fa+a=y  

  53 bafy   
3

3

2

210
fa+fa+fa+a=y  

  54 fbaey   
3

210
fa+fa+a=y  
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  55 

baf

f
y


  

4

3

2

210
fa+fa+fa+a=y  

  56 bfay  )ln(  
cfbeafy   

   U1     63; 75; 85; 93,4. 

 

)    U2(f)     
    y=af +b   

: 
  1  2 

  57 
b

f

a
y   

3

3

2

210
fa+fa+fa+a=y  

  58 bfay  )ln(  2

210
fa+fa+a=y  

  59 

baf
y




1
 

4

4

3

3

2

210
fa+fa+fa+faa=y   

  60 b
afy   

3

2

2

21
fafa+a=y   

  61 fbaey   

cfbeafy   

  62 

baf

f
y


  

2

210
fa+fa+a=y  

   U2     57; 64,5; 74,6;81;97 

 

)    (f)     
    y=af +b   

: 
  1  2 

  63 bfay  )ln(  
3

3

2

210
fa+fa+fa+a=y  

  64 b
afy   

2

210
fa+faa=y   

  65 
b

f

a
y   

4

4

3

3

2

210
fa+fa+fa+faa=y   

  66 

baf
y




1
 

2

210
fa+faa=y   

  67 

baf

f
y


  

cfbeafy   

  68 fbaey   
3

210
fa+faa=y   

          
 52,36; 69,1; 72,5; 85,5. 
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 11 

    1512,    
  H ( / )    B ( )    : 

B 1,15 1,2 1,25 1,3 1,35 1,4 1,45 1,5 1,55 1,6 1,7 1,76 

H 3,7 4,65 6 7,2 9,2 12 15 23 33 49 90 120 

        

y=aB+b   : 
  1  2 

  69 bBay  )ln(  3

210
Ba+Ba+a=y  

  70 baBy   
3

2

2

10
Ba+Ba+a=y  

  71 
b

B

a
y   

3

3

2

210
Ba+Ba+Ba+a=y  

  72 baBy   
cBbeaBy   

  73 Bbaey   
4

3

3

210
Ba+Ba+Ba+a=y  

  74   

 

     H    
 1,27; 1,43; 1,72. 
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 3    .   

 3.1       

   .    
       ( . 3.1) 

 3.1.   

x x1 x2 . . . . xN 

y y1 y2 .  .  .  . yN 

    y=f(x),   
   .  

    y=f(x, a0 a1, ..., ak)  ,   
    yi   f(xi ,a0, a1 , ..., ak)  

 ( . . 3.1). 

X

Y

0 x
0 x

1
x

2
x

n

Y
n

Y
0

y
n

Y=f(x, a
0
 a

1
, ..., a

k
)

... ...

y
0

 

 3.1.    

     –   
 a0, a1, a2 , ...,ak,     S (  

 )   : 

min......
1

2

1010


n

=i
kiik

)]a,,a,a,f(x[y=)a,,a,S(a  (3.1) 
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      : 

   

  0 

...

    0 

    0

1

0

























;=
a

s

;=
a

s

;=
a

s

k

 
(3.2) 

 

  ai    y=f(x,ao,a1, …, Кk) ,   
   : 

k,=j;=
a

f
))a,,a,a,f(x(;=

a

s

j

n

=i
ki

j

0,1,...    0...    0
1

10 




   (3.3) 

 
 

  (3.3),   ao, a1, ..., ak     
y = f(x, ao, a1, ..., ak). 

  ,     ,  
 ( ) . 

 3.2    y=ax+b (  ).  
  

      y=ax+b  
  

  
n

=i
ii

baxy=S
1

2
)(  (3.4) 

 

   y=ax+b   
  (3.5): 

 
n

x

a
n

y

b

xxn

xyxyn

a

n

i
i

n

i
i

n

i

n

i

n

i

n

i
ii

n

i
ii

ii



 

 


 

  









 11

1

2

1

2

1 11 ,  
(3.5) 

 

 

     y  x,  a 

 b   . 

      

 
n

=i
ii

)bax(y=S
1

2)( ,    ,   

   .  



 22 

 ,      x 

 y.   .    : 
 

  
  n

y
M

n

x
M

My)M(x

MyMx
=r i

y

i

x

yixi

yixi 
 
 




,,

22

 (3.6) 

 
 

     –1  r  1. 

     r  ,     
   .  
     r = 0,    , 

  x, y       x, y  
.       

,   . 
     r = 1,    

     .  

        
 ( . 3.2):  

 3.2.   

   r  

0 < r <= 0,2    

0,2 < r <= 0,5   

0,5 < r <= 0,7   

0,7 < r <= 0,9   

0,9 < r <= 1    

 3.3   .   

,    

      
         

( ) .  
)    y = axb 

     
y= axb (3.7) 

    . 

,       ( . 3.1) 

    ,   (3.7) 

  :0a   

ln(y) = ln(axb) = ln (a) + b ln (x) 
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 : 

Y = ln (y),   X = ln (x),    A = ln (a),  

       Y = A + bX,  
 A  b    (3.5) , , 

    a = eA.  

. .         
. 

       Y = axb 

   : 

1)        3.1 

   ( . 3.3),   x  y  
 ; 

 3.3.       

X ln(x1) ln(x2) . . . . ln(xN) 

Y ln(y1) ln(y2) .  .  .  . ln(yN) 

2)     3.3   A   b   
  bXAY   ,   (3.5); 

3)      a = eA  

4)     a  b   

  (3.7). 

)  Э   y = aebx 

       
y= aebx (3.8) 

  :  
ln (y) = ln (a) + bx ln (e)    ln (y) = ln (a) + bx. 

     Y=ln (y),    A=ln (a)    
 Y=bx+A.  

     
  y= aebx.: 

1)       3.1 

   ( . ),   y   
; 
 3.4.       

X x1 x2 . . . . xN 

Y ln(y1) ln(y2) .  .  .  . ln(yN) 

2)       A   b   
  Y=bx+A ,   (3.5); 

3)      a = eA  

4)     a  b  

  (3.8). 
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)  -   
bax

y



1

 

 
bax

y



1

    bax
y

Y 
1

. 

    ,      

a   b      3.1 : 

1)    ( . 3.5),     
  ,       

 
y

Y
1

 . 

 3.5.     -   

X x1 x2 . . . . xN 

Y 1/y1 1/y2 .  .  .  . 1/yN 

2)         
Y= bax ,   (3.5).  

3)    a   b     -

  
bax

y



1

. 

)  -   
bax

x
y


  

 -   
bax

x
y


    

x

b
a

y


1
. 

  
x

X
y

Y
1

,
1

 ,   bXaY  . 

 , ,      a   b  

-   : 

1)    3.1    ( . 3.6),  

  x   y       

y
Y

x
X

1
,

1
 . 

 3.6.     -   

X 1/x1 1/x2 . . . . 1/xN 

Y 1/y1 1/y2 .  .  .  . 1/yN 

 

2)         
bXaY  ,   (3.5); 

3)    a   b     

-   
bax

x
y


 . 
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)   b
x

a
y   

     b
x

a
y     

x
X

1
 . 

    .baXy   

,      
 : 

1)      3.1   

  
x

X
1

 ,     ( . 3.7); 

 3.7.       

X 1/x1 1/x2 . . . . 1/xN 

Y y1 y2 .  .  .  . yN 

 

2)          
 bXaY  ,   (3.5). 

3)  a  b       

  b
x

a
y  . 

)   bxay  ln  

    bxay  ln     
  .ln xX    

    .baXy   

 ,      a  b  

1)    xX ln     
3.1 ,     ( . 3.8). 

 

 3.8.       

X ln(x1) ln(x2) . . . . ln(xN) 

Y y1 y2 .  .  .  . yN 

2)          

baXy  ,   (3.5). 

3)  a  b       
  bxay  ln . 

)  -  
bae

y
x 




1
 

  
bae

y
x 




1
   bae

y
Y x  1

    

xeX  .     .baXY    
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 ,      3.1    
 3.9,        b   
         

-  . 
 3.9.     -  
 

X 1x
e
  2x

e
  . . . . Nx

e


 

Y 
1

1

y
 

2

1

y
 .  .  .  . 

N
y

1
 

   в = Кбbecx 

  Y = axbecx:  

ln (y)= ln (a) + b ln (x) + cx ln (e) 

   Y = ln (y), A = ln (a): 

Y = A + b ln (x) + cx. 

    (3.1):  



n

i
ii i

cxxbAYS
1
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))ln(( . 

      
     A, b  c. 
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xYxcxxbxA

xYxxcxbxA

YxcxbnA

11

2

1
1

1

111

2

1

111

)ln(

)ln()ln()ln()ln(

)ln(

 

(3.9) 

 

 

        
  a = A. 

     

Y = axbecx  : 

1)       3.1   


n

i
i

x
1

, 


n

i
i

x
1

)ln( , 




n

i
i

y
1

  . .    (3.9) ; 

2)        

      0,0 = n;  



n

i
i

xA
1

1,0
ln ,  




n

i
i

xA
1

2,0
; 





n

i
i

yB
1

0
  . .; 
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3)        koef= , 

  
i

koef   ; 
4)      0koef

ea  ; b= koef1;  

= koef2. 
 

5)       Y = axbecx  . 

  

   : Y = a0 + a1 x + a2 x
2. 

  (3.1) : 

 



n

i
ii i

xaxaayS
1

22

210
)(  

(3.10) 

 

   (3.10)  a0, 1  2,   
   (3.11): 
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(3.11) 

 

 

  (3.11),    ao, a1, a2. 

  

     : 
Y = ao + a1 x + a2 x

2 + a3 x
3. 

     



n

i
ii ii

xaxaxaayS
1

23

3

2

210  
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     ao, a1, a2, a3  : 








































n

i
i

n

i

n

i

n

i

n

i

n

i
i

n

i

n

i

n

i

n

i

n

i
ii

n

i

n

i

n

i

n

i
i

n

i
i

n

i

n

i

n

i
i

iiiii

iiiii

iii

ii

xyxaxaxaxa

xyxaxaxaxa
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(3.12) 

 

 Ф-   

    k-  : 
Y=a0 + a1x + a1x

2 +... + ak xk. 

      ak  : 
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(3.13) 

 

 

    k-    

Y=a0 + a1x + a1x
2 +... + ak xk  : 

1)       3.1   

    





1

0
,

n

k

ji

kji
xA     

 





1

0

n

k

i

kki
xyB ; 

2)        = ,  
 

i
a   ;  

3)     
i

a    
 k-    Y=a0 + a1x + a1x

2 +... + ak xk. 

    

     :  
Y = a0 + a1 x + a2 x

3. 

  (3.1)   



n

i
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xaxaayS
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210 . 

   a1, 2  3,   
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 ,       
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(3.14) 

 

 

  (3.14),    ao, a1, a2. 

     

Y = a0 + a1 x + a2 x
3 : 

1)       3.1   


n

i
i

x
1

, 


n

i
i

x
1

3
, 



n

i
i

y
1

 

 . .    (3.14) ; 

2)        

      0,0 = n; 



n

i
i

xA
1

1,0
,  




n

i
i

xA
1

3

2,0
; 




n

i
i

yB
1

0
 

 . .; 
3)        = ,  

 
i

a   ;  
4)     

i
a    

  Y = a0 + a1 x + a2 x
3. 

 

     –   

:     Y = a0 + a1 x2 + a2 x
3. 

  (3.1)   
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i
ii i

xaxaayS
1

23

2

2

10 . 

    a1, 2  3,   
 ,       
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(3.15) 

 

   

  ,        
      

,    : 
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1
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1
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1  
(3.16) 

 

  n –   ; 
yi –  ,  
Yi –  ,  
My –   y.  

         
 0  1.       1.  

  R = 0.  

   r       
  ,    R –   ,   

.        
    : .r R  

         
  








n

i
i

ii

y

Yy

n
A

1

%100
1

 (3.17) 

 

  ,       
  12-15%,   ,    

    . 
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 4        

 4.1     y=ax+b  MS EбМОl 
      

: 

(З _в; З _б; ; ), 

  З _в —   y, 

З _б—    x,    ,  
,    д1;2;3;...ж   ,   З _в.  

—  ,  ,  ,  
 b   0.       ,  

b   .      ,  
b   0   a  ,   

 y = ax.  

 —  ,  ,   
    .    

  ,      
 .        

,       a   b. 

   y = ax+b     
  (З _в; З _б)  (З _в; 

З _б) 

        
:  

(З _в; З _б; _ _б; ), 

 З _в  З _б —   y  x,    
 y = ax + b.  

_ _б—   ,    

   y.    ,  
,        .  

 —  ,  ,  ,  
 b   0.       ,  

b   .     ,  b 

  0,       y = ax.  

 ,    ,  

   – .       
      ,    
 CTRL+SHIFT+ENTER. 

     : 

( 1; 2),  

  1 —   , 2 —   y.   

     .  
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 4.1.    (I).     
     0,15; 0,65; 1,75; 2,7  4,3. 

I 0 0,5 1 1,5 2 2,5 3 3,5 4 

P 1,1 2,35 2,81 3,25 3,75 4,11 4,45 4,84 5,25 

     MS Excel    . 
   ,    4.1. 

 

 4.1.       EбМОХ 
      b    

.     6: 6,      
    ,   

     ( . 4.2)   .  
     6,        

 6 ,       6: 6,   
 ,   F2,      

CTRL+SHIFT+ENTER.  

     4.3.   4.4   
 Excel   . 

 

 4.2.    
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     ( . 4.3)   8  
 2: = (B1:J1;B2:J2). 

        10-   
( . 4.3),    10:F10    

= (B2:J2;B1:J1; 2: J2).      
         

CTRL+SHIFT+ENTER. 

       8   
= (B2:J2;B10:J10). 

         
   12:F12 ( . 4.3),    13:F13   
 = (B2:J2;B1:J1;B12:F12).     
         

 CTRL+SHIFT+ENTER. 

 

 4.3.   ,     

 

 4.4.   Excel   

 

                                                        
2         
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       .  

      ,   
      3.   

     .    
,       4.5 (  –   

    ,  –   
 ).  

      , ,    
. .              

 . ,    (  )  
  ,       

     . 

    

 4.5.   (  ) 

        , 
  . 4.6. 

 

 4.6.   
 

                                                        
3  Excel  2003     
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 4.2      MS EбМОl 
 

 4.2.1        

 ,      , 
      .   EбМОХ 

 ,      –  

     .   ,  

      , 
       , 

    ,    
   "  ". 

     Excel,     
   .  ,    

     ( . 4.7),     
 –   EбМОХ       
     ( . 4.8),    

    . 

 

 4.7.    

 

 4.8.     
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 4.2.    (I).   
   (I)=AI4+BI3+CI+D    

 .      0,15; 0,65; 1,75; 

2,7  4,3. 
I 0 0,5 1 1,5 2 2,5 3 3,5 4 

P 1,1 2,35 2,81 3,25 3,75 4,11 4,45 4,84 5,25 

        
  

min
9

1

2 
=i

i

3

i

4

ii
D]CtBtAt[P=D)C,B,S(A,  (4.1) 

 

      MS EбМОХ   
  ( . . 4.1) 

     (4.1).   
   , ,   D    6:D6.  

 B8    AI4+BI3+CI+D    (   
   B1):  

B8 =$A$6*B1^4+$B$6*B1^3+$C$6*B1+$D$6 

     B1 (      
0).       B8:J8.  

  B10  ,     
   4 :  

B10 = (B2:J2;B8:J8) 
         

 .   B10,       
    ( . 4.7),   

    ( . 4.9).  
 

                                                        
4         
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 4.9.     

         6:D6 

    At4+Bt3+Ct+D.   B8:J8 

      . 
    (3.16)   12     

=(1-B10/ (B2:J2))^0,5 

        
      .  

     (3.17).   

 Excel    
i

ii

y

Yy  .     14  

 =ABS((B2-B8)/B2)       B14:J14.  
    16   =1/ Ё (B2:J2)* (B14:J14) 

    .  
         

   18:F18 ( . 4.10),   19    

=$A$6*B18^4+$B$6*B18^3+$C$6*B18+$D$6.    
  19:F19. 

    ,    
      . .  4.10 

   .   4.11   Excel  
  . 
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 4.10.   

 

 4.11.     

 

 4.2.1    ,    

 

 4.3.    y(x) ( . 4.12).  

  -    
bax

x
xY


)( . 

   Excel      . 
  3.6    -  ( . 4.12)  

    .  
       

     ,      
 X  В (  6  7  . 4.12).    

  -     Y .  
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 4.12.      

 

 4.2.2        
 

 4.4.    (I).   
   (I)=AI3+BI2+CI+D    

      . 

 

I 0 0,5 1 1,5 2 2,5 3 3,5 4 

P 1,1 2,35 2,81 3,25 3,75 4,11 4,45 4,84 5,25 

 

     (I)=AI3+BI2+CI+D  
      (4.1).   
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  min
9

1

232 
=i

iiii
]IAIBICD[P=D)C,B,S(A,  (4.2) 

 

 

    , ,   D,  
  ,       

: 
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n
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n

i
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i
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iiiii

iiiii
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ii

IPIAIBICID

IPIAIBICID

IPIAIBICID

PIAIBICnD

1

3

1

6

1
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1

4

1

3

1

2

1

5

1

4

1

3

1

2

11

4

1

3

1

2

1

11

3

1

2

1

 

(4.3) 

 

 

  (4.3),    , ,   D. 

 

      MS EбМОХ ( .  4.13).  
 C…L      (4.3),  

 Excel      4.14.  

        
  ,        

( . 4.15).  

       
 .     20: 23   

= (B14:E17),  F2    Ctrl+Shift+Enter,  
    .    
        

 .     20: 23,   
= (B20:E23;H14:H17),  F2    
Ctrl+Shift+Enter ( . 4.15).  

,   ,    
   .     2   

=$H$23*B2^3+$H$22*B2^2+$H$21*B2+$H$20      
2: 10.   P(I)  P (I) ( . 4.16). 
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 4.13.      

 

 4.14.     

 

 4.15.    

 



 42 

 

 4.16.   

 

 4.3     

     MS EбМОХ 
   ,      – 

 . 
 4.5.       

 .  

X 0,15 0,16 0,17 0,18 0,19 0,2 

Y 4,48 4,49 5,47 6,05 6,69 7,39 

    –  2-  
.       

.       1=0,1539, 

x2=0,2569, x3=0,28. 

     Excel     

 ( . 4.17).  



 43 

 

 4.17.      

        
,          

.    ( . 4.18)   
 .     

  ( ,   
  ).    : 

     
   ( )  n  –   ,  
    ( )    . 
        Y=const; 

       ; 
        

  (       
). 
      . 4.19.    

  ( . 4.18)     
        

 . 

           
B22:D22.   B23     

 =373,21*B22^2-68,539*B22+6,2175      C23, 

D23.      ( . . 4.19). 
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 4.18.  
   

 

 4.19.   EбМОХ    
  

 

     .    
   ,     

    .     ( . 
4.20).        . 4.21. 

 

 4.20.     
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 4.21.     

         
   ( ,     

. .).   –      
   . 
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 5      

   (5.1)    
( )   

 

000 011 01 1 0

100 111 11 1 1

100 111 11 1 1

... ,

... ,

...

... .

n n

n n

n n nn n n

a x ax a x b

ax ax a x b

a x a x a x b

 

 

   

  


  


   

 (5.1) 

 

 

         

 : 

00 01 0 1

10 11 1 1

10 11 1 1

...

...

... ...

...

n

n

n n n n

a a a

a a a
A

a a a





   

 
 
 
 
 
 
 

 

0

1

1

. . .

n

b

b
b

b 

 
 
 

  
 
 
 

 

0

1

1

. . .

n

x

x
x

x 

 
 
 

  
 
 
 

 

   :   Ax = b. 

      

      – 

 .        

        

(5.1),       ,   

         . 

    ,    

 ,      (5.2)  

 .  ,       

    . 
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00 01 0 1 0

11 1 1 1'

11 1 1 1

...    b

0 ...   b

... ... ... ...

0 ...   b

n

n

n n n n

a a a

a a
A

a a





  

 
 
 
 
 
 
 

 
(5.2) 

 

      (   )  

,     .       

 : 

1-   = 1-   –   0-   

2-   = 2-   –   0-   

… 

i-   = i-   –   0-   

… 

n-1-   = n-1-   –   0-   

       

: 

10 10 00a a Ma  ,  11 11 01a a Ma  ,  … , 1 1 0i i ia a Ma  ,  …  

1 1 1 1 0 1n n na a Ma      

1 1 0.b b Mb   

    : 

10 00 0.a Ma   

10

0 0

a
M

a
 . 

        : 

20 20 00a a Ma  ,  21 21 01a a Ma  , … ,  2 2 0i i ia a Ma  ,  …, 

2 1 2 1 0 1n n na a Ma      

2 2 0b b Mb  , 

    : 

20 00 0a Ma   20

00

a
M

a
 . 

 ,   i–     

 : 

0 0 00i ia a Ma  ,   1 1 01i ia a Ma  ,  … ,  1 1 0 1in in na a Ma      

0i ib b Mb  . 
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   i–    
i k

k k

a
M

a
  

,         

 ,        

,   –    . .,      

 (5.2). 

!!!!    (5.2)      ak,k , 

 ,    M  -   (  )  

.     ,    

   .       k–  

         (  

  ak,k ,   ,    ,  

    k- . 

         

(5.1)     (5.3): 

 

000 011 022 0 1 1 0

111 122 1 1 1 1

222 2 1 1 2

1 1 1 1

... ,

            ... ,

                          ... ,

...

                                            .

n n

n n

n n

n n n n

a x a x a x a x b

a x a x a x b

a x a x b

a x b

 

 

 

  

   


  
  


 

 (5.3) 

 

  (5.3)     . 

 (n-1)-    (5.3)  : 

1 1 1 1n n n na x b    . 

 1 1 0n na    ,    1
1

1 1

n
n

n n

b
x

a




 
 . 

 ,  1 1 0n na      1 0nb   ,    
 .  

 1 1 0n na      1 0nb      . 
 (n–2)-    (6.3)   

22 2 21 1 2nn n nn n na x a x b      . 

2 2 1 1
2

2 2

n n n n
n

n n

b a x
x

a

   


 


 . 

 (n–3) -      : 
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333 322 311 3nnn nnn nnn na x a x a x b     . 

3 32 2 31 1
3

33

n nn n nn n
n

nn

b a x a x
x

a

  




 


 

3 3 2 2 2 1 1
3

3 3

1

3 3
2

3 3

( )n n n n n n n
n

n n

n

n n j j
j n

n n

b a x a x
x

a

b a x

a

      


 


 



 

 
 


. 

 ,    i-   x   : 

1

1

n

i ij j
j i

i
ii

b a x

x
a









. 

  5.1  5.2  -     
 ,    –     

,  ,   ,  
. 
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SLAU(a,n,b,x)

k=0; k<n; k++

 max=|a[k][k]|,   r=k

|a[i][k]|>max

max=|a[i][k]|, r=i

j=0; j<n; j++

c=a[k][j],   a[k][j]=a[r][j],   a[r][j]=c

i=k+1; i<n; i++

+

i=k+1; i<n; i++

M=a[i][k]/a[k][k],j=k,j<n; j++

a[i][j]-=M a[k][j]

b[i]-=M b[k]

-

2

3

4

5

6

7

8

10

11

12

13

c=b[k],   b[k]=b[r],    b[r]=c
9

1

1

 

 5.1. -       
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a[n-1][n-1]=0

b[n]=0

+

i=n-1;i>=0;i--

s=0, j=i+1; 
j<n;j++

s+=a[i][j] x[j]

x[i]=(b[i]-s)/a[i][i]К ец

+

-

14

20

21

15

16

17

1822

1

return -1

19

return -2

-

return 0

 

 5.2.  -       

   ,    
SLAU,       –  , 

    ,    ,  
  SLAU     

,     result   –  
. 

 

int SLAU(double **A, int n, double *B, double *x) 
{ 
  int i,j,k,r; 
 double c,M,max,s; 

 double **a; //  a –   , 
double *b; //  Л –     

a=new double *[n]; 
for(i=0;i<n;i++) a[i]=new double[n]; 
b=new double [n]; 

//   a    , 
//   b     
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  for(i=0;i<n;i++) 
   for(j=0;j<n;j++) a[i][j]= A[i][j]; 
  for(i=0;i<n;i++)   b[i]= B[i]; 

//    :   a(  

//   С АУ)    

for(k=0;k<n;k++) 
 { 

//       k-   

  max=fabs(a[k][k]); 
  r=k; 
  for(i=k+1;i<n;i++) 
   if (fabs(a[i][k])>max) 
   { 
    max=fabs(a[i][k]);    r=i; 
   } 

//   k-   r-  ( ,   

//    )  

  for(j=0;j<n;j++) 
  {  c=a[k][j];  a[k][j]=a[r][j];  a[r][j]=c;  } 
  c=b[k];  b[k]=b[r];  b[r]=c; 

//      

  for(i=k+1;i<n;i++) 
  { 
   for(M=a[i][k]/a[k][k],j=k;j<n;j++) 
    a[i][j]-=M*a[k][j]; 
   b[i]-=M*b[k]; 
  }  
} 

//    . 
//Е      0  

 if (a[n-1][n-1]==0) 

//       

//  0, 
  if(b[n-1]==0) 

//        

//        -1 
   return -1; 

//        

//  0,     , 

//        -2 
  else return -2; 

 else 

//       0, 
//       

{ 
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  for(i=n-1;i>=0;i--) 
  { 
   for(s=0,j=i+1;j<n;j++) s+=a[i][j]*x[j]; 
   x[i]=(b[i]-s)/a[i][i]; 

  } 
  return 0; 
 }  
} 
int main() 
{ 
int result, i, j, N; 
cout<<"N=";  cin>>N; 
double **a=new double *[N]; 
for(i=0;i<N;i++) a[i]=new double[N]; 
double *b= new double [N]; 
double *x =new double [N]; 

cout<<"Input Matrix A"<<endl; 
for(i=0;i<N;i++) 

for(j=0;j<N;j++)  cin>>a[i][j]; 
cout<<"Input massiv B"<<endl; 
for(i=0;i<N;i++)  cin>>b[i]; 
result=SLAU(a,N,b,x); 
if (result==0) 
{ 

cout<<"Massiv X"<<endl; 
for(i=0;i<N;i++)  cout<<x[i]<<"\t"; 
cout<<endl; 

} 

else if (result==-1) 
cout<<"Great number of Solution"; 

else if (result==-2) 
cout<<"No solution"; 

for(i=0;i<N;i++) delete [] a[i]; 
delete [] a; 
delete [] b; 
delete [] x; 
} 
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