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Abstract 

The diploma project contains 93 pages, including 31 figures, 16 tables, 46 

sources of literature, 2 applications. 

Theme of the graduation project: "Development of the Information System of 

the gas enterprise JSC Intergaz". 

This paper describes the development of an information system for a gas 

enterprise. The diploma project contains a description of all stages of the software 

product development. It includes analysis of the subject area and existing 

automation solutions for the subject area. The information system design chapter 

contains basic information and data on the project system design process. The 

chapter implementation and certification of the information system describes the 

software part of the work. Also in this thesis project describes the chapter of life 

safety and economic efficiency of the project. Since the program will be used in an 

office room with working computers, the data in the calculations were within the 

normal range, which means there is no need to take measures against noise. Due to 

the socio-economic effect of this software product will pay off within 6 months. 
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4 Э      

4.1     

   – «     
   Intergaz».  

      
   ,       

      Intergaz,  
   , ,   

 ;      . 
    . 

       
  .       
  . 
    ,   
 ; 

      3   
 2  (8 ). 

 :  ;  ;  
; 

 :  . 
 : ;  ; .  

 

 4.1 -          
 

       
 

 
 , .× . 

   ; 
 ; 
 ; 

1×16 

1×36 

1×28 

    1×204 

  ; 
 ; 

. 

1×24 

1×40 

1×24 

    
 

372 

 

4.2      

        
 ,    : 

1)  . 
2)      . 

3)  . 
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4)   . 
5)  . 

  «  »      
  ( ,   ), , 

   . 
 

 4.2 -     

 
 

 

 

 
 

 

  
,  

,  

 
 

. 1 320 320 

  
 

. 1 2000 2000 

 4  1 1100 1100 

  . 1 2500 2500 

     5920 

 

      ( )   
: 

,                                     (4.1) 

 

 Pi -  i-    ,  ; 
i -    i-    , ; 

i -   ; 
n -    . 

     ,   
 4.3.  

     ( )    
4.2:  

  

                                    Зэ = ∑ Mini= ∗ Ki ∗ Ti ∗                                         

(4.2) 

 

 i -   i-  , ;  
i -       i-  

 (  i=0.7¸0.9);  
i -   i-        ;  
 -  , / × ;         

i -  ;         
n -  .  
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1 = 0,030 · 0,7 · 5 · 16,25= 1,71  ≈2 . 
2 = 0,015 · 0,7 · 300 · 16,25= 51,19  ≈ 51 . 
3 = 0,299 · 0,7 · 300· 16,25= 1020,34  ≈ 1020 . 
 = 1+ 2 + 3= 2+51 + 1020 =1073 . 

 

 4.3 -     
 
 

 
, 

 

 
 

 

  
 

  
,  

 
, 

/ *  

,  

 
 

Samsung 

ProXpress 

0,030 0,700 5,00 16,25 1,71 

 TP-

Link 

0,015 0,700 300,00 16,25 51,1875 

 HP 0,299 0,700 300,00 16,25 1020,3375 

    1073,23 

  

 ё         тр 

  4.3: 
 

                                       З = ∑ 𝒊 ∙ 𝒊𝒏𝒊= ,                                            

(4.3)                     

 n –   ; 𝒊 -   i-  , ; 
i –   , .× ; 

i -  . 
  -   650 ( / ), 
  –  372 . 

 ё        
4.4. 

 

 4.4 –   ё      

 
 

  
 , 

.×  

 
, /  

, 
 

 Junior Developer 362 650 235300 

Project 

manager 

Senior Developer 10 750 7500 

     242800 

 

      , 
  9,5% (   485  )   . 

     : 
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                           З з𝐢 = (З − З ) ∙ , ,                                 

(4.4) 

 

  –  , 10%     , 
.      : 
 

                                               З = З ∙ ,                        

(4.5) 

 

  4.4  4.5 : 
 З = ∙ , =   З зi = − ∙ , =   

 

 ё       4.5. 
 

 4.5 –   ё     
  ,  .  , %   ,  

 
235300 9,5 

20118,1

5 

Project manager 7500 9,5 641,25 

  20759,4 

 

  «   »   
      , 

   .  , 
  ,    4.6. 

      : 
 

                                         ,               

(4.6) 

 

 i -  i-  , ; 
i -    i-  , %; 

i -   i-       
, ; 

i -     i-    , 
/ ; 

i -  ; 
n -  . 
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 4.6 -    
 

 
 

 

 
 

 ,  

 
 

, 
% 

 
  

 
 

 , /  

  
 

   
 

,  

, 
 

 
 

SAMSUNG 

SL-M2070 

55990 40 1970 5,00 56,84 

 TP-

Link  

5990 40 1970 300,00 364,87 

 
Lenovo 

159990 40 1970 300,00 9745,58 

 
 Microsoft 

home and 

student 2019, 1 

 

49990 40 1970 300,00 3045,08 

  25000 40 1970 300,00 1522,84 

 MySQL  

 Visual Studio  

    14678,38 

 

   «  »     , 
  ,   ,    

 . 
      65000 . (    

  ). 
     4.7: 

 

                                              = *S,                                              
(4.7) 

 

  –  ; 
S –    1 . 

 = 65000 *2 = 130000  

  ,     3990  
: 

= 3990 * 2= 7 980 . 
       9500 ; 

    5000 ; 
  = 130000 + 7980 + 9500 + 5000 = 152480 . 
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         4.7 
      

 

 

 4.7 -      

  ,  

1.   ,   :   

-    55920 

-    1073.23 

2.     . 242800 

3.     . 20759,4 

4.    . 1522,8 

5.   . 157000 

   429075,47 

 

 4.3   ( )   

  ( )      
 ,       , 

    ( )  
. 

  ( )      : 
 

                                    = × (1+ ),                                              

(4.8) 

 

  -     (   4.7), ; 
 -    . % 

 

= × (1+ ) = 429075,47 × (1 + ) = 514890,57  . 
 

         
 ( ),      
 .  2019       12%. 
       : 

  

                                        =  +  × ,                                              
(4.9) 

 

=  +  ×  = 514890,57  + 514890,57*0,12 = 576677,44 . 
 

4.4   -   
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 -    

      : 
   ; 
      ; 
        

; 
  . 

       
Intergaz  2 .   10     

   , 23- , 11- ,   
.     2 -   

Project manager ( ).     
  429075,47 .   – 514890,57 . 

 - 576677,44 .    
  10000   , . .      
.  

     ё   
-  .    

     ,   
.        .   

      
  ( ),    , 

        
 .  

     800 / ,  - 

1000 / .       
 6   .    2 .  ,  
 : 

 

53,6
4*6*2)*1000+(800

 10000429075,47



 

 

      
        

 . 
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,       
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 .     

,      ,   
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     .  
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 ё        
       

     Intergaz. 
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5.1 ё      

 -     
  ,    , 

        
. 

       
  .      

-  ,     
    , . .    

 .      , 
 (     1 )   ( ) . 

     ( )-1   . 
   ,    20  20000 .  

20    .  20000 -  . 
     .    

      , 
    1 2. 
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 .   

 

 5.1 -  : 
   

  3 

    ,  r1=8,3; r2= 14 , r3= 10 



67  

  5.1 

 , 3 500 

 B/Sorp 0,8 

Lmax 1,2 

   16*10*5 

  , S1, 2 80 

  , S2, 2 160 

 , S3, 2 5 

 , S4, 2 4 

 

5.2   

        
5.2.    5.1     . 

 

 5.2 -     LP  

 . 
 

   

   ,  

  63 125 250 500 1000 2000 4000 8000 

 71 61 54 49 45 42 40 38 

 

 
 

 5.1 –         
. 

 

        ,  
       

 

,  Lpi
i

 1.010            
)

4
lg(10

11











n

i

m

i i

ii

общ i
BS

xi
L
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(5.1) 

 

Lpi –      ,  i-  
 ; 

675*1.01.0 1062,311010  Lpi
i  

m= 3 –   ,     ( . . 
,   ri < 5rmin,  rmin=8,3 –    

,    ); 
n = 3 –      . 

  - ,     
       ri / lmax.   

 (  5.2) 
 

 
 5.2 –        

  r       lmax 

 

ri / lmax :  r1= 8,3/1,2=6,9 

                  r2= 14/1,2=11,7 

                  r3 = 10/1,2=8,3 

, =1. 

=1 –    , , 
  ; 

S –      
,       .  

,   2 lmax<r  (         
):       S=4r2,   , 

 S=2r2. 

S1=2r1
2=23,148,32 = 432,63 2 

S2=2r2
2=23,14142 = 1230,88 2 

S3=2r3
2=23,14102 = 628 2  

 –  , = 1000, 

 1000 –      
1000 . 
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   1000=V/20=500/20=25 3 

-  ,    5.3 

= 250,65=16,25 3.  

 

 5.3 –     

 
, 3

 

  μ   
  ,  

63 125 250 500 1000 2000 4000 8000 

V<200 0,8 0,75 0,70 0,80 1 1,4 1,8 2,5 

V=200…1000 0,65 0,62 0,64 0,75 1 1,5 2,4 4,2 

V>1000 0,5 0,5 0,55 0,7 1 1,6 3 6 

  = 0,575 - ,    
   ,    /S = 0,8. 

   (  5.3) 

 

 
 

 5.3 –          
/S  

   L     5.4, 
    ΔL =L -L    

     . 
 

 5.4 -       

   
  

   ,   
  ,  

 63 125 250 500 1000 2000  4000 8000 
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  , 
,    

  
   

71 61 54 49 45 42 40 38 

 

       
    (5.2) 

 

                            R =L  - 10lg  +10lgSi – L + 10lgN                           (5.2) 

 

L -        
,     ,    

 5.5. 
     (5.3): 

 

                                                  = 1000                                                   (5.3) 

 

      V=16*10*5=800 3 

: 
1000=V/10=800/20=40 3 

 -   (  2) 
=0,6540=26 3 

Si –    ,  
  , 2; 

  , S1=80 2  

  , S2=160 2 

 , S3=5 2 

 , S4=4 2 

L  –   . 
N= 4 –    ,   

 . 
R 1=101 - 10lg26 + 10lg80 – 99+ 10lg4=13 ;                            
R 2=101 - 10lg26 + 10lg160 – 99+ 10lg4=16 ;                           
R 3=101 - 10lg26 + 10lg5 – 99+ 10lg4=1 ;                        
R 4=101 - 10lg26 + 10lg4 – 99+ 10lg4=0 .                  
 

 

 

 

 

 

 



71  

 

 

 

 

 

 

 

 

 5.5 –        
 

 
. 
 

   ,  
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      5.6. 
 

 

 

 

 

 5.6 –    
 . 

 

   ,  

63 125 250 500 1000 2000 4000 8000 

63 125 250 500 1000 2000 4000 8000 

Lp  71 61 54 49 45 42 40 38 

 

 
  125892,12 12589,41 25118,64 79432,82 31622,77 15848,93 10000 6309,57 

 

 

2 

 
432,8486358 

 

 

2 

 
1231,50432 

 

 

2 

 
628,3185307 

 

 

 

29084,65 2908,46 580,31 183,51 73,05 36,61 23,10 14,57 

 

 

 

10222,66 1022,26 203,96 64,50 25,67 12,86 8,12 5,12 

 

 

 

20036,42 2003,64 399,77 126,42 50,32 25,2 15,91 10,04 

 

 

 

59343,74 5934,37 1184,06 374,43 149,06 74,70 47,13 29,74 

 

 

3 

 
40 

µ   0,65 0,62 0,64 0,75 1 1,5 2,4 4,2 

 

 

3 

 
26 24,8 25,6 30 40 60 96 168 

 

   12599,74 15333,85 3543,62 1099,74 3667,42 1232,74 390,7 86,38 

   L  

 
 61,20 52,02 45,63 40,55 35,81 31,16 26,41 20,64 

 

 99 92 86 83 80 78 76 74 

 

 
 -37,79 -39,97 -40,36 -42,44 -44,18 -46,83 

-

49,58 
-53,35 

∆𝑖= , ∗𝐿𝑝𝑖𝑆= 𝜋𝑟𝑆= 𝜋𝑟𝑆= 𝜋𝑟∆𝑖𝑖 ∙ ∙ Ф𝑆  м  ∆𝑖𝑖 ∙ ∙ Ф𝑆  м  ∆𝑖𝑖 ∙ ∙ Ф𝑆  м  

∑ ∆𝑖𝑖 ∙ ∙ Ф𝑆𝑖𝑖=  м  

𝐵= 𝑉/
𝐵 = 𝐵∙ µ𝐵 ∑ ∆𝑖𝑛

𝑖=  

𝐿  𝐿 бщ− 𝐿
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Lp  71 61 54 49 45 42 40 38 

m   0,65 0,62 0,64 0,75 1 1,5 2,4 4,2 

 

 

3 

 

40 

 

 

3 

  

26 24,8 25,6 30 40 60 96 168 

 

 

 99 92 86 83 80 78 76 74 

 

 

 -37,80 -39,98 -40,36 -42,45 -44,18 -46,84 -49,59 -53,35 

R 1  -125,89 -120,87 -115,39 -115,17 -115,15 -117,57 -120,36 -124,55 

R 2  -122,88 -117,86 -112,38 -112,16 -112,14 -114,56 -117,35 -121,54 

R 3  -137,94 -132,91 -127,44 -127,21 -127,19 -129,61 -132,40 -136,59 

R 4  -138,91 -133,88 -128,40 -128,18 -128,16 -130,58 -133,37 -137,56 

 

 5.3   

   ,  ,      
         

       . 
       

. 
        
,  , .       
 .     ,   

    ,   
   ,     

   ,       
  . 

       
  -  : 

)       
  , , , ,  

,    . .. 
 

 

 

 

 

 

 

 

 

З  

𝐵  𝐵 = 𝐵 ∙ 𝑚 𝐿  𝐿 бщ− 𝐿
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