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ŷ )  y. 

%.100
y

|ŷy
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.
y

|ŷyn
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6 

50 
10 12 

5 55 

4 
0 

 
0 0 0 

20 20 

bj 40 50 40 50  
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 . 

  

  z0:  

0 40 6 20 9 40 7 5 11 50 6 5 12 20 0 1115z  . 

ui – 

vj ( ai). 

  ui + vj = cij. 

u1) 

u1=0

x13, x14, x24, x21, x34, x32, x44: 

u1 + v3 =6; v3=6 - 0; v3=6; 

u1 + v4 =9; v4=9 - 0; v4=9; 

u2 + v4 =11; u2=11 - 9; u2=2; 

u2 + v1 =7; v1=7 - 2; v1=5; 

u3 + v4 =12; u3=12 - 9; u3=3; 

u3 + v2=6; v2=6 - 3; v2=3; 

u4 + v4 =0; u4=0 - 9; u4=-9. 

  clk* = ul+ vk - clk. 

x11 :    c11* = u1 + v1 – c11=0 + 5 – 100= –95; 

x12 :    c12* = u1 + v2 – c12=0 + 3 – 10= –7; 

x22 :    c22* = u2 + v2 – c22=2 + 3 – 100= –95; 

x23 :   c23* = u2 + v3 – c23=2 + 6 – 6= 2; 

x31 :   c31* = u3 + v1 – c31=3 + 5 – 8= 0; 

x33 :   c33* = u3 + v3 – c33=3 + 6 – 10= –1; 

x41 :   c41* = u4 + v1 – c41= – 9 + 5 – 0= –4; 

x42 :   c42* = u4 + v2 – c42= – 9 + 3 – 0= –6; 

x43 :   c43* = u4 + v3 – c43= – 9 + 6 – 0= –3. 
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–  x23 

 

 

 x23. 

  

 ,  

 

 

: x23  x13  x14 x24  x23. 

 

 

 

 

 

 

  

-»  

  x24 x13). 

   

  

«-»,  

 

 

 

 

 

 

     i 

1 
100 

 
10 

 
-      6 
40    

+      9 
20 60 

2 
7 

40 
100 +      6 

 
-     11 

5 45 

3 
8 

 
6 

50 
10 12 

5 55 

4 
0 

 
0 0 0 

20 20 

bj 40 50 40 50  

     i 

1 
100 

 
10 

 
6 

35 
9 

25 60 

2 
7 

40 
100 6 

5 
11 
 45 

3 
8 

 
6 

50 
10 12 

5 55 

4 
0 

 
0 0 0 

20 20 

bj 40 50 40 50  
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x23

– x24

 

z1:  

.110502012565065740925635z1   

  

u1=0  

u1 + v3 =6; v3=6 - 0; v3=6; 

u1 + v4 =9; v4=9 - 0; v4=9; 

u2 + v3 =6; u2=6 - 6; u2=0; 

u2 + v1 =7; v1=7 - 0; v1=7; 

u3 + v4 =12; u3=12 - 9; u3=3; 

u3 + v2=6; v2=6 - 3; v2=3; 

u4 + v4 =0; u4=0 - 9; u4=-9. 

 clk* = ul+ vk - clk. 

x11 :    c11* = u1 + v1 – c11=0 + 7 – 100= –93; 

x12 :    c12* = u1 + v2 – c12=0 + 3 – 10= –7; 

x22 :    c22* = u2 + v2 – c22=0+ 3 – 100= –97; 

x24 :   c24* = u2 + v4 – c24=0 + 9 – 11= –2; 

x31 :   c31* = u3 + v1 – c31=3 + 7 – 8= 2; 

x33 :   c33* = u3 + v3 – c33=3 + 6 – 10= –1; 

x41 :   c41* = u4 + v1 – c41= – 9 + 7 – 0= –2; 

x42 :   c42* = u4 + v2 – c42= – 9 + 3 – 0= –6; 

x43 :   c43* = u4 + v3 – c43= – 9 + 6 – 0= –3. 

 

 

 

 

 

 

     i 

1 
100 

 
10 

 
-       6 
    35 

+      9 
    25 60 

2 
-       7 
     40 

100 +      6 
5 

11 
 45 

3 
+      8 

 
6 

50 
10 -     12 

   5 55 

4 
0 

 
0 0 0 

20 20 

bj 40 50 40 50  
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x31   

: x31  x21 x23  x13  x14 x34  x31. 

 

-»   x34 

x34 «-» 

x21 x13 ). 

«-»  

 

 

 

 

 

 

 

z2:  

.109502065085610735930630z2   

 

ui vj. u1=0  

u1 + v3 =6; v3=6 - 0; v3=6; 

u1 + v4 =9; v4=9 - 0; v4=9; 

u2 + v3 =6; u2=6 - 6; u2=0; 

u2 + v1 =7; v1=7 - 0; v1=7; 

u3 + v1=8; u3=8 - 7; u3=1; 

u3 + v2=6; v2=6 - 1; v2=5; 

u4 + v4 =0; u4=0 - 9; u4=-9. 

 clk*. 

x11 :    c11* = u1 + v1 – c11=0 + 7 – 100= –93; 

x12 :    c12* = u1 + v2 – c12=0 + 5 – 10= –5; 

x22 :    c22* = u2 + v2 – c22=0+ 5 – 100= –95; 

x24 :   c24* = u2 + v4 – c24=0 + 9 – 11= –2; 

     i 

1 
100 

 
10 

 
6 

30 
9 

30 60 

2 
7 

35 
100 6 

10 
11 
 45 

3 
8 

5 
6 

50 
10 12 

 55 

4 
0 

 
0 0 0 

20 20 

bj 40 50 40 50  
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x33 :   c33* = u3 + v3 – c33=1 + 6 – 10= –3; 

x34 :   c34* = u3 + v4 – c34=1 + 9 – 12= –2; 

x41 :   c41* = u4 + v1 – c41= – 9 + 7 – 0= –2; 

x42 :   c42* = u4 + v2 – c42= – 9 + 5 – 0= –4; 

x43 :   c43* = u4 + v3 – c43= – 9 + 6 – 0= –3. 

 2 . 

 

– 

10 . – 

 

  

 

 

 

.  

  

  

. 

  B     
1 5 9 14 12 7 
2 7 8 13 10 6 
3 6 10 14 14 8 
4 9 11 12 9 7 
5 8 10 15 11 6 
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  B      
  

1 5 9 14 12 7 5 
2 7 8 13 10 6 6 
3 6 10 14 14 8 6 
4 9 11 12 9 7 7 
5 8 10 15 11 6 6 

 

  B     
1 0 4 9 7 2 
2 1 2 7 4 0 
3 0 4 8 8 2 
4 2 4 5 2 0 
5 2 4 9 5 0 

 

 

  B     
1 0 4 9 7 2 
2 1 2 7 4 0 
3 0 4 8 8 2 
4 2 4 5 2 0 
5 2 4 9 5 0 

 
0 2 5 2 0 

 

  B     
1 0 2 4 5 2 
2 1 0 2 2 0 
3 0 2 3 6 2 
4 2 2 0 0 0 
5 2 2 4 3 0 
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  B     
1 0 2 4 5 2 
2 1 0 2 2 0 
3 0 2 3 6 2 
4 2 2 0 0 0 
5 2 2 4 3 0 

  

 

 

 

 

  B     
1 0 0 2 3 2 
2 3 0 2 2 2 
3 0 0 1 4 2 
4 4 2 0 0 2 
5 2 0 2 1 0 

   

   

 

 

  B     
1 0 0 2 3 2 
2 3 0 2 2 2 
3 0 0 1 4 2 
4 4 2 0 0 2 
5 2 0 2 1 0 
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  B     
1 0 0 1 2 2 
2 3 0 1 1 2 
3 0 0 0 3 2 
4 5 3 0 0 3 
5 2 0 1 0 0 

    

   

 – – 

– –  

5+8+14+9+6=

 

  B     
1 5 9 14 12 7 
2 7 8 13 10 6 
3 6 10 14 14 8 
4 9 11 12 9 7 
5 8 10 15 11 6 

 

 

.  B   T c 

12. n=6   

 .   A-321, B-

757, B-787.  k=

t =45  L 

-  

B 

. 

  

 

 . 

, t , n. 

.
T

kL
 T  
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((160 200 240) 0,75) :1 450 ./ .; 
80

1

3600

45
t ; n=6. 

1. , 

t ; .6,5625,5
80

1
450  

n 

. n  

 

2.  

  

1
n

0k

nk

0 n!n!k
p ;  

.0013,0
6,56

6,5

!6

6,5

!6

6,5

!5

6,5

!4

6,5

!3

6,5

!2

6,5

!1

6,5

!0

6,5
p

166543210

0  

3.  .   

  (

). 

,p
!k

p 0

k

k 1,..., .k n  

;0073,00013,0
!1

6,5
p

1

1                 ;0204,00013,0
!2

6,5
p

2

2  

;0381,00013,0
!3

6,5
p

3

3                 ;0533,00013,0
!4

6,5
p

4

4    

;0597,00013,0
!5

6,5
p

5

5                .0557,00013,0
!6

6,5
p

6

6  

 )

n+s s –  

,p
n!n

p 0

sn

sn  .Ns  

. 
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;052,00013,0
6

6,5

!6

6,5
p

16

16  

 

26

6 2

5,6 5,6
0,0013 0,0485 

6! 6
p  

 

.0368,00013,0
6

6,5

!6

6,5
p

66

66  

4. 

 

P   .p
n

n

!n
P 0

n

 

65,6 6
0,0013 0,8353.

6! 6 5,6
P  

P  

0

n

. p
n

n

!n
1P   . P1P . 

.1647,08353,01P .  

5.  

n
Pms   02

n

s p
)n(

n

!n
m . 

12694,11
6,56

6,5
8385,0ms  

6.   

;
n

tm
t s

s  90
6

4512
ts ts  
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7.  

t = t  + ts =0,75 + 1,5 = 2,25  =  . 

8. k= . 

  .66,5k  

 

 , 

, 1, 2,3,...kp k ) 

, , 0,1647 

0,8353  16 

 . 

  

 

 

 

1. -

–  

2.  

 – -  2018. 

3.    

– 8. 

4. 

–  

5. 

 – -

, 2008. 
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 t- ),( dftt  
   

 
 

df 
0,1 0,05 0,01 

 
df 

0,1 0,05 0,01 

1 6,31 12,71 63,66 18 1,734 2,101 2,878 
2 2,92 4,30 9,92 19 1,729 2,093 2,861 
3 2,35 3,18 5,84 20 1,725 2,086 2,845 
4 2,13 2,78 4,60 21 1,721 2,080 2,831 
5 2,01 2,57 4,03 22 1,717 2,074 2,819 
6 1,94 2,45 3,71 23 1,714 2,069 2,807 
7 1,89 2,37 3,50 24 1,711 2,064 2,797 
8 1,86 2,31 3,36 25 1,708 2,060 2,787 
9 1,83 2,26 3,25 26 1,706 2,056 2,779 

10 1,81 2,23 3,17 27 1,703 2,048 2,771 
11 1,80 2,20 3,11 28 1,701 2,045 2,763 
12 1,78 2,18 3,06 29 1,699 2,045 2,756 
13 1,77 2,16 3,01 30 1,697 2,042 2,750 
14 1,76 2,15 2,98 40 1,684 2,021 2,705 
15 1,75 2,13 2,95 60 1,671 2,000 2,660 
16 1,75 2,12 2,92 120 1,658 1,980 2,617 
17 1,74 2,11 2,90  1,645 1,960 2,576 
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F-  = 0,05 
1  df2 

 

df2 

df1  

1 2 3 4 5 6 7 8 9 10 

1 161 200 216 225 230 234 237 239 241 242 

2 18,51 19,00 19,16 19,25 19,30 19,33 19,36 19,37 19,38 19,39 

3 10,13 9,55 9,28 9,12 9,01 8,94 8,88 8,84 8,81 8,78 

4 7,71 6,94 6,59 6,39 6,26 6,16 6,09 6,04 6,00 5,96 

5 6,61 5,79 5,41 5,19 5,05 4,94 4,88 4,82 4,78 4,74 

6 5,99 5,14 4,76 4,53 4,39 4,28 4,21 4,15 4,10 4,06 

7 5,59 4,74 4,35 4,12 3,97 3,87 3,79 3,73 3,68 3,63 

8 5,32 4,46 4,07 3,84 3,69 3,58 3,50 3,44 3,39 3,34 

9 5,12 4,26 3,86 3,63 3,48 3,37 3,29 3,23 3,18 3,13 

10 4,96 4,10 3,71 3,48 3,33 3,22 3,14 3,07 3,02 2,97 

11 4,84 3,98 3,59 3,36 3,20 3,09 3,01 2,95 2,90 2,86 

12 4,75 3,88 3,49 3,26 3,11 3,00 2,92 2,85 2,80 2,76 

13 4,67 3,81 3,41 3,18 3,02 2,92 2,84 2,77 2,72 2,67 

14 4,60 3,74 3,34 3,11 2,96 2,85 2,77 2,70 2,65 2,60 

15 4,54 3,68 3,29 3,06 2,90 2,79 2,70 2,64 2,59 2,55 

16 4,49 3,63 3,24 3,01 2,85 2,74 2,66 2,59 2,54 2,49 

17 4,45 3,59 3,20 2,96 2,81 2,70 2,62 2,55 2,50 2,45 

18 4,41 3,55 3,16 2,93 2,77 2,66 2,58 2,51 2,46 2,41 

19 4,38 3,52 3,13 2,90 2,74 2,63 2,55 2,48 2,43 2,38 

20 4,35 3,49 3,10 2,87 2,71 2,60 2,52 2,45 2,40 2,35 

21 4,32 3,47 3,07 2,84 2,68 2,57 2,49 2,42 2,37 2,32 

22 4,30 3,44 3,05 2,82 2,66 2,55 2,47 2,40 2,35 2,30 

23 4,28 3,42 3,03 2,80 2,64 2,53 2,45 2,38 2,32 2,28 
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24 4,26 3,40 3,01 2,78 2,62 2,51 2,43 2,36 2,30 2,26 

25 4,24 3,88 2,99 2,76 2,60 2,49 2,41 2,34 2,28 2,24 

26 4,22 3,37 2,98 2,74 2,59 2,47 2,39 2,32 2,27 2,22 

27 4,21 3,35 2,96 2,73 2,57 2,46 2,37 2,30 2,25 2,20 

28 4,20 3,34 2,95 2,71 2,56 2,44 2,36 2,29 2,24 2,19 

29 4,18 3,33 2,93 2,70 2,54 2,43 2,35 2,28 2,22 2,18 

30 4,17 3,32 2,92 2,69 2,53 2,42 2,34 2,27 2,21 2,16 

40 4,08 3,23 2,84 2,61 2,45 2,34 2,25 2,18 2,12 2,07 

50 4,03 3,18 2,79 2,56 2,40 2,29 2,20 2,13 2,07 2,02 

60 4,00 3,15 2,76 2,52 2,37 2,25 2,17 2,10 2,04 1,99 

100 3,94 3,09 2,70 2,46 2,30 2,19 2,10 2,03 1,97 1,92 

 3,84 2,99 2,60 2,37 2,21 2,09 2,01 1,94 1,88 1,83 
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