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  5-11 : 
 

N 
 

 1  2  3  
 

 
 

 
 

 

 
 

1 1 11 21 31 41 51   60, 61 
2 2 12 22 32 42 52   60, 62 
3 3 13 23 33 43 53   60, 63 
4 4 14 24 34 44 54   60, 64 
5 5 15 25 35 45 55   60, 65 
6 1 12 21 32 41 52   60, 66 
7 2 13 22 33 42 53   60, 67 
8 3 14 23 34 43 54   60, 68 
9  4 15 24 35 44 55   60, 61 
10 5 11 25 31 45 51   60, 62 
11 1 13 21 33 41 52   60, 66 
12 2 14 22 34 42 53   60, 67 
13 3 15 23 35 43 54   60, 68 
14 4 11 24 31 44 55   60, 61 
15 5 12 25 32 45 51   60, 62 
16 1 13 22 33 42 52   60, 68 
17 2 14 23 34 43 53   60, 61 
18 3 15 24 35 44 54   60, 62 
19 4 11 25 31 45 55   60, 63 
20 5 12 21 32 41 51   60, 64 
21 1 14 23 33 41 52   60, 65 
22 2 14 24 34 42 53   60, 66 
23 3 15 25 35 43 54   60, 67 
24 4 11 21 31 44 55   60, 68 
25 5 12 22 32 45 51   60, 61 
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  5-12 : 
 

N 
 

 1  2  3  
 

 
 

 

 
 

 

 
 

1 1 14 23 33 41 52   60, 65 
2 2 14 24 34 42 53   60, 66 
3 3 15 25 35 43 54   60, 67 
4 4 11 21 31 44 55   60, 68 
5 5 12 22 32 45 51   60, 61 
6 1 11 21 31 41 51   60, 61 
7 2 12 22 32 42 52   60, 62 
8 3 13 23 33 43 53   60, 63 
9  4 14 24 34 44 54   60, 64 
10 5 15 25 35 45 55   60, 65 
11 1 12 21 32 41 52   60, 66 
12 2 13 22 33 42 53   60, 67 
13 3 14 23 34 43 54   60, 68 
14 4 15 24 35 44 55   60, 61 
15 5 11 25 31 45 51   60, 62 
16 1 13 21 33 41 52   60, 66 
17 2 14 22 34 42 53   60, 67 
18 3 15 23 35 43 54   60, 68 
19 4 11 24 31 44 55   60, 61 
20 5 12 25 32 45 51   60, 62 
21 1 13 22 33 42 52   60, 68 
22 2 14 23 34 43 53   60, 61 
23 3 15 24 35 44 54   60, 62 
24 4 11 25 31 45 55   60, 63 
25 5 12 21 32 41 51   60, 64 
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  5-13 : 
 

N 
 

 1  2  3  
 

 
 

 

 
 

 

 
 

1 1 13 21 33 41 52   60, 66 
2 2 14 22 34 42 53   60, 67 
3 3 15 23 35 43 54   60, 68 
4 4 11 24 31 44 55   60, 61 
5 5 12 25 32 45 51   60, 62 
6 1 13 22 33 42 52   60, 68 
7 2 14 23 34 43 53   60, 61 
8 3 15 24 35 44 54   60, 62 
9  4 11 25 31 45 55   60, 63 
10 5 12 21 32 41 51   60, 64 
11 1 14 23 33 41 52   60, 65 
12 2 14 24 34 42 53   60, 66 
13 3 15 25 35 43 54   60, 67 
14 4 11 21 31 44 55   60, 68 
15 5 12 22 32 45 51   60, 61 
16 1 11 21 31 41 51   60, 61 
17 2 12 22 32 42 52   60, 62 
18 3 13 23 33 43 53   60, 63 
19 4 14 24 34 44 54   60, 64 
20 5 15 25 35 45 55   60, 65 
21 1 12 21 32 41 52   60, 66 
22 2 13 22 33 42 53   60, 67 
23 3 14 23 34 43 54   60, 68 
24 4 15 24 35 44 55   60, 61 
25 5 11 25 31 45 51   60, 62 
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  5-14  : 
 

N 
 

 1  2  3  
 

 
 

 

 
 

 

 
 

1 1 13 21 33 41 52   60, 66 
2 2 14 22 34 42 53   60, 67 
3 3 15 23 35 43 54   60, 68 
4 4 11 24 31 44 55   60, 61 
5 5 12 25 32 45 51   60, 62 
6 1 13 22 33 42 52   60, 68 
7 2 14 23 34 43 53   60, 61 
8 3 15 24 35 44 54   60, 62 
9  4 11 25 31 45 55   60, 63 
10 5 12 21 32 41 51   60, 64 
11 1 11 21 31 41 51   60, 61 
12 2 12 22 32 42 52   60, 62 
13 3 13 23 33 43 53   60, 63 
14 4 14 24 34 44 54   60, 64 
15 5 15 25 35 45 55   60, 65 
16 1 12 21 32 41 52   60, 66 
17 2 13 22 33 42 53   60, 67 
18 3 14 23 34 43 54   60, 68 
19 4 15 24 35 44 55   60, 61 
20 5 11 25 31 45 51   60, 62 
21 1 13 21 33 41 52   60, 66 
22 2 14 22 34 42 53   60, 67 
23 3 15 23 35 43 54   60, 68 
24 4 11 24 31 44 55   60, 61 
25 5 12 25 32 45 51   60, 62 
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  5-15  : 
 

N 
 

 1  2  3  
 

 
 

 

 
 

 

 
 

1 1 13 21 33 41 52   60, 66 
2 2 14 22 34 42 53   60, 67 
3 3 15 23 35 43 54   60, 68 
4 4 11 24 31 44 55   60, 61 
5 5 12 25 32 45 51   60, 62 
6 1 13 21 33 41 52   60, 66 
7 2 14 22 34 42 53   60, 67 
8 3 15 23 35 43 54   60, 68 
9  4 11 24 31 44 55   60, 61 
10 5 12 25 32 45 51   60, 62 
11 1 13 22 33 42 52   60, 68 
12 2 14 23 34 43 53   60, 61 
13 3 15 24 35 44 54   60, 62 
14 4 11 25 31 45 55   60, 63 
15 5 12 21 32 41 51   60, 64 
16 1 11 21 31 41 51   60, 61 
17 2 12 22 32 42 52   60, 62 
18 3 13 23 33 43 53   60, 63 
19 4 14 24 34 44 54   60, 64 
20 5 15 25 35 45 55   60, 65 
21 1 12 21 32 41 52   60, 66 
22 2 13 22 33 42 53   60, 67 
23 3 14 23 34 43 54   60, 68 
24 4 15 24 35 44 55   60, 61 
25 5 11 25 31 45 51   60, 62 
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  5-16  : 

 
N 

 
 1  2  3  

 
 
 

 

 
 

 

 
 

1 1 11 21 31 41 51   60, 61 
2 2 12 22 32 42 52   60, 62 
3 3 13 23 33 43 53   60, 63 
4 4 14 24 34 44 54   60, 64 
5 5 15 25 35 45 55   60, 65 
6 1 12 21 32 41 52   60, 66 
7 2 13 22 33 42 53   60, 67 
8 3 14 23 34 43 54   60, 68 
9  4 15 24 35 44 55   60, 61 
10 5 11 25 31 45 51   60, 62 
11 1 13 21 33 41 52   60, 66 
12 2 14 22 34 42 53   60, 67 
13 3 15 23 35 43 54   60, 68 
14 4 11 24 31 44 55   60, 61 
15 5 12 25 32 45 51   60, 62 
16 1 13 22 33 42 52   60, 68 
17 2 14 23 34 43 53   60, 61 
18 3 15 24 35 44 54   60, 62 
19 4 11 25 31 45 55   60, 63 
20 5 12 21 32 41 51   60, 64 
21 1 14 23 33 41 52   60, 65 
22 2 14 24 34 42 53   60, 66 
23 3 15 25 35 43 54   60, 67 
24 4 11 21 31 44 55   60, 68 
25 5 12 22 32 45 51   60, 61 
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: 

 
    1     2     3 
1 –  10G  Base ER 
2 –  10G  Base LR 
3 –  10G  Base SR 
4 –  1000  Base LX 
5 –  1000  Base SX 

11 –  1000  Base LX 
12 –  1000  Base SX 
13 –  1000  Base TX 
14 –  1000  Base T 
15 –  100  Base FX 

21 –  100  Base FX 
22 –  100  Base  SX 
23 –  100  Base TX 
24 –  100  Base T4 
25 –  10    Base T 

 
 

         
31 – ; 
32 – ;                             
33 – ;                                   
34 -   ( ) ; 
35  -   ( ) . 
 
           
41 – ; 
42 –   ; 
43 – ; 
44 – ; 
45 – . 
 
 

   
51.       ;  
52.     ; 
53. ; 
54.   ; 
55.   ; 
 
 

   
60    ,   ,    (    
      ,   ); 
 
61.   ,   ;  
62.   ,   ;  
63.   ,    ,     
64    ,    ,     ;  
65    ,      ( ) ;   
66    ,      (   ) ;   
67    ,   ,    ( );   
68    ,   ,    ( ); 
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  : ,  

    .  
,  

min min ( )1 2D D d L d ci i ii il i I i I
 

Di   -  i-   

  ( ); 

1d i -      

 ( ); 
Li -  ,  (  

  )  ( ); 

2d i -  ( / ); 

ci -  ( ) 

 
 

 
: 

-  ( ),  
; 

-  ( ),   
  .  

 
.   : 

-  (  5  15);    -  (  15  25);    -  (  25  50); 
-  (  50  100);      -  (  100  250); 
-   (  250  500);    -   (  500). 
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  : ;  
 1,  2  3 ,     

      .   
  . 1.1 

 
 

 
  

                       . 1.1           
 

, ,   Windows 
Server.   SQL Server 
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 2 
 

   
..     : 

1.   ,  
    :  

- ;                                           -    ( ); 
-  ( );                           -  ( )                          
-     ( );            - 2 ( ); 
-  3-  ( );                   - 3 ( ); 
-  ( );               -  ( ); 
-  ( );      -   ( ); 
-  ( );              -  ( ); 
- ;        -  RAID ; 
-  ( );      -  ( ); 
-     BIOS;                               - ; 
-    ( );           -   ( ) 

2. , 
.. 

      3.  (  
)   . 

      4.     
. 

       5.  
, , . 

.  , ,  
   

,  
  .  ,  3  

 –  (5 ),  2,5 -3  –  (4,5 ),  2-2,5  –  
 (4 ),  1,5-2   –  (3 ), 1-1,5   –  (2 ),   

 0,5  -  (1 ),   0,5  –  (0,5 ).. 
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 3 
   

  : 
t  - ; 

t  - ; 

1/ t  -  

1/ t    -   
N    -  
C  - ,     
Pk ,  (k) .  

/  -  
    

  
M/M/C/N/ /N ,    

.  
  M/M/ /N/ /N. 

1.    
 ( 4.1 – 4.3) 

! ! -1
0 -! ( )!0 1 ! ( )!

k kc NN NP k ck N kk k c c c N k
       ( 3.1) 

           
! 10! ( )!

kNP P k ck k N k
                                                   ( 3.2) 

!
10! ( )!

kN
P P c k Nk k cc c N k

                                    ( 3.3)    

2.  Q - ,                 

                  ( )
N

Q k c Pkk c
                                                        ( 3.4) 

3.  L - ,    
,  

1

N
L k Pkk

                                                                                   ( 3.5) 

4.  U - ,  
. 

 U L Q                                                                                           ( 3.6) 

5.   -    ,  

         /U C                                                          ( 3.7) 

6.   T  -         

) 
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T T t                                                                                      ( 3.8) 

  T  -  (  

  )  
       

( )N T T t                                                             ( 3.9) 

L T                                                                                             ( 3.10) 

   -  , ,     
  

 ( 4.9)  ( 4.10)    T  

                
L tT
N L

                                                         ( 3.11) 

7.   W  -  
                        W T to                                                                ( 3.12) 

8.   T  -  

T T t                                                                                     ( 3.13) 

9.    -     , . ,   
   

t
T

                                                                                          ( 3.14) 

10.   n  -    
( )n N L                                                                                     ( 3.15) 

11. .  
,   ,   

  

   
t
N

                                                                                  ( 3.16) 

   0t
C

                                                                                  ( 3.17) 

 ( 4.16)  ( 4.17)     

    
t

N t
                                                                             ( 3.18)  

 ( 4.18) : 

-    1
t

N t
                                                              ( 3.19) 

,    ,    
; 

-            1
t

N t
                                                  ( 3.20) 
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  , , , , 
, ;  

-  1
t

N t
                                                             ( 3.21) 

  , , , , 
, . 

 
  (Yi )   i-      

   
  Yi m S L Si i i                                                                        ( 3.22) 

  mi  –  i-     

. 
  (d )   

  
YY mind ii

                                                                                   ( 3.23) 

.  :    100N      800t      8t  

  1 200S    
    

350S /( ) 
,   ( 3.1 – 3.15), 3.1 

                                                                                    3.1 
  M/M/C/N/ /N    

 100N      800t      8t  
  1     2  3 

 
 

      1c          2c       3c  

0P       0,07570        0,33760      0,36584 

Q       6,64575        0,30084      0,04110 
L       7,57005        1,28796      1,03078 
U L Q       0,92430        0,98712      0,98969 

/U C       0,92430        0,49356      0,32990 
n N L     92,43000      98,71200    98,96920 

/n N       0,92430        0,98712      0,98969 
W    57,52000        2,43690      0,33211 
T     65,52000      10,43690      8,33200 

T T t   865,52000    810,43690  808,33200 

/        1        2     3 
     ( 4.22)    , 

. 4.1,  :  
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 1      Y 200 7,57 350 2843,501 1 1S L S    

 2      Y 2 2 200 1,288 350 850,802 1 2S L S  

 3       Y 3 3 200 1,031 350 960,853 1 3S L S  

 
,  

3.23)   2    
  . 

 
 4 

 
   

. 
  

  M/M/C/N/ /N   
  100N      600t                     8t  

 
  1     2   3 

 
 

     1c       2c    3c  

0P  0,000923   0,208732   0,257518 

Q   24,0700  0,878762    0,127315 
L   25,0692   2,183     1,44143 
U L Q     0, 999077   1,30423      1,31411 

/U C     0,999077   0,65      0,43800 
n N L     74,9308   97,817     98,5586 

/n Nc     0,749308   0,97817      0,985586 

T   200,739   13,3902    8,77506 

T T t   800,739    613,39   608,775 

/     0,75    1,5       2,25 
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 5 
 

 
 

          INITIAL X$Kol_Station 50        ;  
 INITIAL X$Time_Narabot 500     ;  
 INITIAL X$Time_Remont 10           ;  
  
  
 
 Rem_otdel STORAGE 1                ;  
 
 Generate ,,,X$Kol_Station 
 
Met1 Queue QSystem 
 Volume1 Variable (Gamma (1,0,X$Time_Narabot,1)) 
 Advance V$Volume1 
 Queue Qrem 
 Enter     Rem_otdel,1 
 Volume2 Variable (Gamma (1,0,X$Time_Remont,1)) 
 Advance V$Volume2  
 Leave Rem_otdel,1 
 Depart Qrem 
 Depart    QSystem 
 Transfer ,Met1 
   
 
 GENERATE     10000000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 19 

 6 
     

     
          ( ) 

6 1.    

1 1

n n

1

n

1

n

p

1-p

 . 6.1 . ,   ,   . 

 
i  ,  i-  

   
i  ,  i-  

;  ( Ni ...1 ); 
, ; 

— ,  
; 

, ; 
 , . 

i ,  i- ; 

i  ,  i- . 
        -    .  

  . 
  

: 
    

- N -  

- 0 -  
   

- p -  
   

- t  -   

-  -    

- t  -    

- t i -  

- i -  i  
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           :  

  

-  -  

-  - ,  

-  - ,  

- i - ,  i–  

: 

1 – , 

,   ,     

1  – ,  

,   ,    =1/(1– ) ; 

 -         

. 

t  – ; 

t =0.5(t 1+ t 2 ).   

       t 1    t 2         

. 

n – , ; 
1/m Pi  , ,  

Pi -  i-  

   
       

   
1.  1 

1= 1min 
1 1 1; ;

2
C N

t t P t Ni
         

1  0.9…0.999995,  0,995. 

2. : , 

, : 

k

k
k t

t
T

121
2

      
1 ( / )1

t
T

t
       

11 i

tT
p t

. 

3.   : 

1N
T
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4.  1   .   
1

,  6,  5  

 0,000001  0,9.  0,05 

5.  1: 211 /  

2  10…100000,  100    111 . 

 2. 

6. . 
  : , 
  . 

k

k
k t

tT
121

2
          

1 ( / )1

t
T

t
               

11 i

tT
p t

 

     : ,  ,  
,  . 

0T T
     

T
            

kt2       /t          p ti               T
N

                  

            
 1 2 3 4 5 

    
 10 10 10 10 10 

 0 0 0 0 50 
 100 200 100 100 50 

 
 

1 1 1 1 1 

 
 

1 1 1 1 1 

 1 1 1 1 1 
   10 10 10 10 10 

 1 1 2 1 2 
   10 10 20 20 20 

   
 

0 0 0 0 0,5 

   . 
   0,6488 0,8488 0,5882 0,4337 0,3532 
      0,6488 0,8488 0,5882 0,4337 0,1766 

   6,488 8,488 5,88 4,337 3,533 
 0,1298 0,08488 0,1176 0,08675 0,0706 

   0,6488 04244 0,5882 0,4337 0,7063 
  1                                                                                                                 0,6488 0,4244 0,5882 0,8675 0,7063 
  2 - - 0,5882 - 0,7063 

 154,155 235,613 169,94 230,55 283,151 
 54,155 35,613 69,994 130,55 233,151 

 0,09950 0,09950 0,09950 0,04975 0,04975 
 0,05837 0,03818 0,05294 0,03904 0,03179 

 182 310 202 77 133 
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 7 
         GPSS 

    6.1     
   GPSS 

             INITIAL       X$STATION_N,17 
             INITIAL       X$STATION_TD,170 
             INITIAL       X$STATION_TF,170 
             INITIAL       X$CANAL_T,5 
             INITIAL       X$SERVER_T,10 
             INITIAL       X$DISK_N,2 
             INITIAL       X$DISK_T,20 
 
          WORKSTATION_D     STORAGE   10 
            WORKSTATION_F      STORAGE   10 
 
            SERVER  STORAGE      1 
            DISK_N  FUNCTION     RN1,D2  
            0.5,1/1,2 
 
 EXPON       FUNCTION      RN1,C23  
 0,0/.1,.104/.2,.222/.3,.355/.4,.510/.5,.69/.6,.915/.7,1.2/ 
.75,1.37/.8,1.5/.84,1.83/.88,2.12/.9,2.3/.92,2.52/.94,2.82/ 
.95,2.98/.96,3.2/.97,3.5/.98,3.9/.995,5.3/.998,6.2/.9995,7/1,8 
           GENERATE     ,,,X$STATION_N  
              
WOSF   QUEUE             QSYSTEM 
              ENTER             WORKSTATION_F,1 
              ADVANCE       X$STATION_TF,FN$EXPON 
              LEAVE             WORKSTATION_F,1 
              ASSIGN           3,SVR 
 
 CAN     QUEUE            QCANAL 
              SEIZE               CANAL 
              DEPART           QCANAL 
              ADVANCE        X$CANAL_T,FN$EXPON 
              RELEASE         CANAL 
              TRANSFER       ,P3  
 
 SVR     ENTER               SERVER,1 
              ADVANCE        X$SERVER_T,FN$EXPON 
              LEAVE              SERVER,1 
              ASSIGN            5,FN$DISK_N   
                QUEUE             P5  
                SEIZE               P5  
                DEPART           P5  
               ADVANCE         X$DISK_T,FN$EXPON 
                RELEASE         P5 
             TRANSFER      0.0, PER,SVR 
 
PER        ASSIGN           3,WOSD 
               TRANSFER      ,CAN  
 
WOSD       ENTER             WORKSTATION_D,1 
                  ADVANCE        X$STATION_TD,FN$EXPON 
                  LEAVE               WORKSTATION_D,1 
                  DEPART            QSYSTEM 
                  TRANSFER        ,WOSF   
 
                   GENERATE     100000 
                   TERMINATE    1  
                    START            1  
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       GPSS    
 

                     
 INITIAL    

  STORAGE    
 FUNCTION .    
 GENERATE     ,  

  WOSF  ,   
  CAN ,    
  SVR ,   
 REP ,   

 
  WOSD  ,     

   
GPSS World Simulation Report - Untitled Model 1.1.1 
                   Wednesday,  April 04, 2008 00:12:25   
           START TIME           END TIME  BLOCKS  FACILITIES  STORAGES 
                0.000         100000.000    31        3          3 
              NAME                       VALUE   
          CAN                             7.000 
          CANAL                       10013.000 
          CANAL_T                     10003.000 
          DISK_N                      10005.000 
          DISK_T                      10006.000 
          EXPON                       10010.000 
          PER                            23.000 
          QCANAL                      10012.000 
          QSYSTEM                     10011.000 
          SERVER                      10009.000 
          SERVER_T                    10004.000 
          STATION_N                   10000.000 
          STATION_TD                  10001.000 
          STATION_TF                  10002.000 
          SVR                            13.000 
          WORKSTATION_D               10007.000 
          WORKSTATION_F               10008.000 
          WOSD                           25.000 
          WOSF                            2.000 
 
 LABEL              LOC  BLOCK TYPE     ENTRY COUNT CURRENT COUNT RETRY 
                    1    GENERATE            17             0       0 
WOSF                2    QUEUE             4187             0       0 
                    3    ENTER             4187             0       0 
                    4    ADVANCE           4187             8       0 
                    5    LEAVE             4179             0       0 
                    6    ASSIGN            4179             0       0 
CAN                 7    QUEUE             8357             0       0 
                    8    SEIZE             8357             0       0 
                    9    DEPART            8357             0       0 
                   10    ADVANCE           8357             1       0 
                   11    RELEASE           8356             0       0 
                   12    TRANSFER          8356             0       0 
SVR                13    ENTER             4178             0       0 
                   14    ADVANCE           4178             0       0 
                   15    LEAVE             4178             0       0 
                   16    ASSIGN            4178             0       0 
                   17    QUEUE             4178             0       0 
                   18    SEIZE             4178             0       0 
                   19    DEPART            4178             0       0 
                   20    ADVANCE           4178             0       0 
                   21    RELEASE           4178             0       0 
                   22    TRANSFER          4178             0       0 
PER                23    ASSIGN            4178             0       0 
                   24    TRANSFER          4178             0       0 
WOSD               25    ENTER             4178             0       0 
                   26    ADVANCE           4178             8       0 
                   27    LEAVE             4170             0       0 
                   28    DEPART            4170             0       0 
                   29    TRANSFER          4170             0       0 
                   30    GENERATE             1             0       0 
                   31    TERMINATE            1             0       0 
FACILITY         ENTRIES  UTIL.   AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY 
 1                 2128    0.423      19.866  1        0    0    0     0      0 
 2                 2050    0.417      20.345  1        0    0    0     0      0 
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 CANAL             8357    0.424       5.075  1       12    0    0     0      0 

 
QUEUE              MAX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME   AVE.(-0) 
RETRY 
 1                   6    0   2128   1269     0.292     13.707     33.957   0 
 2                   6    0   2050   1252     0.256     12.482     32.066   0 
 QSYSTEM            17   17   4187      0    17.000    406.019    406.019   0 
 QCANAL              7    0   8357   5032     0.277      3.309      8.317   0 
 
STORAGE            CAP. REM. MIN. MAX.  ENTRIES AVL.  AVE.C. UTIL. RETRY 
DELAY 
 WORKSTATION_D      10    2   0    10     4178   1    7.067  0.707    0    0 
 WORKSTATION_F      10    2   0    10     4187   1    6.985  0.698    0    0 
 SERVER              1    1   0     1     4178   1    0.406  0.406    0    0 
SAVEVALUE               RETRY       VALUE 
 STATION_N                0         17.000                             
 STATION_TD               0        170.000                             
 STATION_TF               0        170.000                             
 CANAL_T                  0          5.000                             
 SERVER_T                 0         10.000                             
 DISK_N                   0          2.000                             
 DISK_T                   0         20.000                             
 
FEC XN   PRI         BDT      ASSEM  CURRENT  NEXT  PARAMETER    VALUE 
    12    0      100002.177     12     10     11       3         13.000 
                                                       5          2.000 
    13    0      100026.258     13      4      5       3         25.000 
                                                       5          1.000 
    15    0      100026.997     15     26     27       3         25.000 
                                                       5          1.000 
    18    0      100038.085     18     26     27       3         25.000 
                                                       5          2.000 
     7    0      100059.127      7     26     27       3         25.000 
                                                       5          1.000 
     3    0      100074.650      3      4      5       3         25.000 
                                                       5          2.000 
    17    0      100103.267     17      4      5       3         25.000 
                                                       5          1.000 
     1    0      100121.893      1      4      5       3         25.000 
                                                       5          1.000 
     4    0      100124.859      4     26     27       3         25.000 
                                                       5          1.000 
     9    0      100135.172      9      4      5       3         25.000 
                                                       5          1.000 
    14    0      100168.711     14     26     27       3         25.000 
                                                       5          2.000 
     6    0      100239.274      6      4      5       3         25.000 
                                                       5          1.000 
    11    0      100275.227     11      4      5       3         25.000 
                                                       5          1.000 
    16    0      100307.748     16      4      5       3         25.000 
                                                       5          2.000 
    10    0      100327.341     10     26     27       3         25.000 
                                                       5          2.000 
     8    0      100341.005      8     26     27       3         25.000 
                                                       5          2.000 
     5    0      100586.390      5     26     27       3         25.000 
                                                       5          2.000 
    19    0      200000.000     19      0     30 

                 
  . 

 



 25 

 8 
   

 
       

: , , 
, , ,  

. 
 

. 
,     ,  

        10 %.  
.     

: 
-         

    .  
      -    GPSS      

    ,  
  . 

 
  

1)    K1,   K2      
   “ ” 

2)    
 

: 1 2,K K ,     

.      
 

     
1   K1       0,9      -  0,9999995           0,995 
2   K2      10        -   100000            100 
3     0,000001 -  0,5             0,05 
3)    

  ,      «  
».  

 
 

1. ., ., .     
     «   
    ».  1.        
     . – .   «  +», 2022. - 148 . 
2. ., ., .     
     «   
    ».  2.        
     . – .   «  +», 2022. - 129 . 
 3. ., ., .    
     .   
       «      
       ». – .   «  +», 2023. - 261 . 
 4.  . : .  1.   
       .- . . . , 2015 – 192 . 
 5.  . : .   2.   
       . - . . . , 2015 – 190 . 
 6. ., .    
    : . - . . . ,  
    2014 – 205 . 



 26 

 
1.   ., ., .    
     . – .: . 1982. – 484 . 
2. .,  .        
    - .– .: . 1976.- 220 . 
3. . . – .:  . 1988. – 552 . 
4.  . . – .: . 2004. – 320 . 
5. ., .  .. – .:  
      . 1982.- 288 . 
6. .    . – .:  . 1973.- 270 . 
7. ,    .    Web .  ,   
    . – . :  Diasoft.   2003. -   480 . 
 8. ., . .    
    . – .: . 1988. – 192 . 
 9. . . – .: . 2006  
       – 107 . 
10. ., .    . – .: .   
      1981.- 128 . 
 11. .  . – :   
        . 2008. – 118 . 
  12. .  . – .: . 1979. – 430 . 
  13. . .– .: . 1979.– 432 . 
  14. . , .   
       . – . : . 2006. – 496 . 
   15. ., ., ., .    
       . – .:   2007 – 408 . 
   16. . , .    
         .  – .: . 1998 – 319 .   
   17.  ., .    
         . –  .:  . 1986.- 312 .  
   18. . ., .      
         . – .:  . 1972.- 256 . 
   19. ., .,  .,  ., .     
            .– .: . 1978.– 408 . 
    20. . . – .: . 2004. – 180 . 
    21.  .  .-  :   2008. – 116 . 
    22.  . .– .: . 1979.- 144 . 
    23   .  –  2007 – 116 . 
  24.  .    . – .:  
      . 2010 - 520 . 
   25. ./ .- .: -   
          .- 2009.- 464 . 
  26.   . . – .:  2007. 912 ..  
  27. . . – .:  
          .  2007 – 175  
  28.   . . – .: . 1993. –  
           336 . 
  29.  .    . – .: . 1981.   
          –  576 . 
  30. .  – .:  
      . 2009. -642 
  31. ., .   
       . – 3- . – .:  “ ”. 2006. –   400 . 


