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307 5:05  -204 1 40 200 
412 7:25  -747 2 70 150 

653 11:00  -96 1 30 300 
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220 14:15  -320 3 50 200 

174 19:20  -204 1 35 250 
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9  110,000 230,000   

10  565,000    
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X 51 32 80 73 64 45 83 44 93 28 35 

Y 52,7 15,2 89,5 94,8 75 39,3 114,8 36,5 137,4 5,3 20,7 

 

 2.1 

X 40 29 53 58 65 75 

 21,7 9,2 55,4 64,3 79,1 101 

 

 Excel  

,  

. 2.2 [1]. 

 2.2 

X 5 10 15 20 25 

 59,3 59,8 60,1 64,9 70,2 

 (xi: yi) 
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 Excel , 
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 = - 48,6+1,94  (2.1) 

  = 61,84 - 0,67 +0,04 2. (2.2) 
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    D E F 

1  

2   -     

3   1    =2*C3+C4 

4   2     

5      -  

6      =3*C3+C4 

7      300 

8      =C3+C4 

9      150 
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 " " + < >. 

2.6.       4    75,   F3 -   225. 

 

. 

3.  

. ,  

. 1  2.   max   min. 

 

 " ". 

 

1. f = x3 + x4 + x5 , 

1 - 2+ x3 + 4  - 5 = 100; 

1 + 2 - x3 + 4  + 5 = 100;  

1 + 2+ x3 + 9 4  - 5 = 300. 

 

2. f = 4x1 - 5x2 - x3 - 3x4 - 5x5  min, 

-x1 + 3x2 + 2x4 + xs = 500; 

-x1 + 3x2 + x3 + 3x4 + 2 x5 = 900; 

-3x1 + 2x2 + x3+ 2x4 + x5 = 600. 

 

3. f = 1 + x2  + x3 - x4 + 3x5  max, 
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1 + 2x2 + 2x4 + x5 = 300; 

-x1 +2x3 - 3x4 + 2x5 = 100; 

-x2 + 2x3 + 3x4 - 2x5 = 100. 

 

4. f = x1 + x2 + x3 - x4 + 4x5   max, 

x1 + 2x2 + 3x3 + 3x4 - 7x5 = 100; 

x1 + 3x2 + x3  -  x5 =70;  

x1 - 3x2 + x3 -  6x4 = 10. 

 

5. f = 2 x1 + x2 + x3 + 7x4 - 2x5   min, 

x1  + x2 - x3 + x4 = 100;  

2 x1 + x2 + x3 - x5 = 700;  

x1 + 2x2 + x3 - 7 x4 + x5 = 600. 

 

6. f = 4 x1 + x2 - 2x3 - x4 - x5   min, 

x3 - x4 + x5 = 100;  

x2 + 2x4 - x5 =100; 

x1 + 2x2 + 2 x5  = 400. 
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 Excel .4.1. 

 

.  3  50; 40; 20 
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35; 20 .   ij: 

 

                                                  3 2 4 1 

                                   ij  =       2 3 1 5 
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                                                       11  12  13  14 

                                       Xij  =       21  22  23  24 

                                                       31  32  33  34 

 

 Xij -   ,       i  

  j . 

: 

 

f=C11 X11 + C12 X12 + C13 X13 + C14 X14 + C21 X21 + C22 X22 + C23 X23 + C24 X24  + 

+ C31 X31
 +C32 X32 + C33 X33+ C34 X34                                               (4.1) 

 

: 

 

                                    X11  + X12+ X13 + X14 =50; 

X21  + X22+ X23 + X24 = 40;                              (4.2) 

X31 + X32 + X33 + 34 = 20. 

 

 

X11  + X21+ X31  = 30; 

X12  + X22+ X32  = 25;  

X13 + X23 + X33   = 35; 

X14 + X24 + X34   = 20 

 

 

 

 

), : 

     (4.3) 
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                                                           25  5   0  20 

                                                =      5   0   35  0 

                                                           0  20   0   0 

 

  f min  = 190.  Excel  

. 

 

 

1.  Excel .4.1;  

. 

 1 ( . 1)  (4.1)  Excel 

: 

=B9*B3+C9*C3+D9*D3+E9*E3+B10* 4+ 10* 4+D10*D4+ 10* 4+ 

11* 5+ 11*C5+D11*D5+ 11* 5                (4.5) 

,  (4.2) - . 2 : 

=B3+C3+D3+E3               (4.6) 

 

  (=)  . 

, ,  

. 

. 3,...., . 8   (4.6). 

 

 

    D  F G  

 (4.4) 
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1   

2   X    

3       50  

4       40  

5       20  

6         

7  30 25 35 20    

8       

9  3 2 4 1  .1 .2) 

10  2 3 1 5  .2 ) 

11  3 2 4 4   .4) 

12         

13       . 1 .5) 

14   .1)    . 2 .6) 

15       . 3 .7) 

16       . 4 .8) 

 

. 4.1.  

 

:   .1, ...., 

.8  . 

 

,  
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 (  )  

 Excel,  

 ( . . .  6). , ,  

,  (4.5). 

2. ,  

, . .  3, . 1  2.  

  3: 5. 

3. :  

 60 . 

, .       fmin 

4. :  

 30 .;  50 . 

. 

.3  4  

.  

. 

 (  

)  (4.6)  (4.5). 

 

 

1. . 

2. , . 3 . 4 . 

3. , ,  

. 

4.  (4.4.) ,  

 Excel . 2. 

5. . 3 . 4: , 

. 

 5.  
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.  

.  ( )  

, ,  

. ,  [1]. 

, : 1, 2, ...., 

6.  . 5.1. 

                            5.1 

 1 2 3 4 5 6 
 4 7 11 12 18 20 

 7 10 15 20 27 34 
 

 Q=35 .,  

,  ( )  

. 

 [1]  

.  2, 4, 

5,  57 . 

,  

,  ( . .  3, 4) , . 

,  

.  

 ( 7; 0), 

7,   (0- ). 

 

7), ,  

. 



 33 

   

Excel   " ",  

. , , , 

 D3:D8, ,  

 " "  

.  " "  D3:D8.   

  " "  .   < >. 

 

1.  Excel . 5.1.  

 

. 

 

    D  F G  

1     

2   -  -   .   

3 1 4 7 
 

 
 1  

4 - 2 7 10   1 

5 -  11 15   1  

6 - 4 12 20   1  

7 - 5 16 27   1  

8 - 6 20 34   1 

9       

10  .1)      

11     .2) 35 =G11-F11 

 

. 5.1  
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.1  2 : 

.1 = C3*D3+C4*D4+C5*D5+C6*D6+C7*D7+C8*D8 

.2 = B3*D3+B4*D4+B5*D5+B6*D6+B7*D7+B8*D8 

,  

.  

. 

2. , . 

3.  

. 

 

 " ". 

 1.  Q = 70. 
 

-  1 2 3 4 5 6 7 

 4 6 8 10,5 14,5 17,5 21,5 

-  6 8,5 11 18 22 29,5 36,5 

. 

 
1 2 3 2 1 2 1 

 

 2.  Q=70 

      

-  1 2 3 4 5 6 7 

 4 5 9,5 11 12,5 18 30,5 

-  6 6,5 14 17 20,5 30,5 53,5 

. 

 
1 1 2 1 2 1 2 
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 3. Q=6 

-  1 2 3 4 5 6 7 

 4 6 8 10 13 16 30 

-  7 10,5 13 15,5 20 27 52,5 

. 

 
1 1 1 2 3 1 I 

 

 

 4. Q=65 

      

-  1 2 3 4 5 6 7 

 17 6 10 4 21 8 14 

-  29 8 18 6,5 36 11 22 

. 

 
2 2 2 1 1 3 1 

 

 

1.  

. 

2. , . 

3. , ,  

 Excel ,  

. 

:  

. 
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 6. . 

 

 

:  

,  

; ,  

; , , 

, . 

,  

 

. 

 

= ||xij||   ,     i,  j =1, 2, …, m;   [1].     xij    

 

           1,   i    j   , 
                xij =   

            0, . 
 

  : 

                                             m    m 

                  f (x) = cij xij  mi ,                                                  (6.1) 
                                             i=1  j=1 

   cij -   . 

: 

                            m 

                xij = 1,    j ,                                                      (6.2) 
                           i=1 

                          m 

               xij = 1,    i  .                                                      (6.3) 
                          j=1 
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: ,  

. 

   0,  1),  

 (  - 

) . 

,  

.  

 

  2    10   9    7 
 15   4    14   8 

 =     13  14  16  11        . 
   4    15  13  19 

 

, ,  

, .  " "  

 

 

    0  0   1  0 
    0  1   0  0 

 =      0  0   0  1       , 
                                                  1  0   0   0                                      (6.4) 

 

 

f min = 28 

 

 (  

 - ), 

.  Excel. 
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1.  Excel . 6.1;  

. 

  B C D  F G H 

1  

2        

3  2 10 9 7   = 

4  15 4 14 8    

5  13 14 16 11    

6  4 15 13 19    

7         

8   X   

9    1 

10    1 

11    1 

12    1 

13     

14     

15  1 1 1 1 1   

 

.6.1  

 

14: 14  

(6.2).   G9:G12   (6.3).  

 (6.1).  16  

.  

)  Excel  
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.     ,      

: 6,  

 *, 9: 12.  

 <Ctrl>+<Shift>+<Enter>,  

  , .  

: 

{= : 6* 9: 12)} 

.  

)  (6.2)  

(6.3)    14: 14    G9:G12. ,   

                                 4 
xi2     9: 12) 

                               i=1 

 

2. 3 : 

,  

. 

 " " 

 " " 9: 12 

 -  " ". 

3.    < >.  

, 9: 12  (6.4)  

   f min = 28 

, ,  

- ,  —  - . 
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          4. .  m=5  

 

                                          2  10   9   7    5 
                                         15  4   14  8  10 
                             C =     13  14  16  11  17 
                                         4   15  13  19  8 
                                        11   6   8   14  13 
 

5. . 1-3 .  

. 

 

1. . 

2. , . 4 . 

3. , ,  

. 

4. . 4.: , 

. 

 

 

 

 

1. . . / 

, 1999 

2. . . , 1972 

3. . . . , , 

. .: , 1980 

4. Microsoft Office. . 
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