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Annotation 

In this thesis project, a mobile information system was developed to monitor 

the quality of work of Tele 2 employees. Currently, information technologies are 

being introduced in all large companies, the developed mobile application will 

allow the manager to remotely monitor the work of company employees. The 

mobile application developed for Tele 2, fully meets the company's objectives, 

which confirms the relevance of the chosen topic. 

 To ensure the mobility of the application, a selection was made of 

technologies that will allow the program to operate on different smartphones. 

Calculations were made of the costs of developing this product, as well as the issues 

of life safety. 
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c ; 
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1     

1.1 po e a op po a oc  

        
     ( ),  

 ,   ,    ,   
 ,   ,   .  ,   

     .  
      ,     

,  ,   . . .      
    1980-       

      ,     
     .    

    ,    
     .   

 Э      ,  
,     , : 

    25-50%;   
    75%;    

  80% [1]. 
Э      ,      
  .  ,   

      ,    
       (  

   ) -    .  
          

        
,        

 . 
Э         , 

      
    . 

1.2 Co pe e e  pa pa o  p o e  

   -   ,   
        

.       
 .      

  " "      
 ( ). ,     ,  

    ,   
 . 
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    . 

Oc o e pe o a , pe e e  a  po pa po a : 
          

,   ,       
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 -         
        .   

     ; 

  -      
      

   ,   ; 

        
,       , 

    ; 

     .  
     ,   . 

         
  .      

 .  
  ,      

 ,         
.        

    —   ,  
  . 

o o  p ep  o o e  c e e po  o  
po pa po a : 

 a e; 
 a o-op e po a e (acce ep ); 
 a o- e a c e (  co o o po ). 

   -  -   
,        
.          

   . Э     .  
     .   

       
   ,     

.    " "   " ".  
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      air 
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      . . 
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,    . ,    

,      .     
   .    

     . Э     
     ,    

. ,     ,   
   ,      . 

a  o pa o , o o c op po a  oc o e pe ec a o  
co o o po  epe  a : 

     ,    ,  
    ; 

  ,      
   ,      

; 

        ,  
       ; 

 Э      
  ; 

        
,   . 

         
      .  

 ,         . 
        

. 
Oc o e o o e  a op ec o o a: 
 A a ; 

 C a c c; 
 Ce a a. 

-      ,  " ",  
     -       

.  
-    ,    

      .  ,  
-   ,    , 

   .  
  -   .   

    ,   
,   ,      

   . 
 co o o po  e c  a: 
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) po e p e; 
) o ec e; 
) O e o-op e po a e. 

      .  
          

    EE.  
        

 .        
"  ",  " "   

  ,    . , 
 -       

 ,         
   .   ,   , 
   ,    , 

     .  
         

.        
  10-15 .  ,   ,  

:       -  , 
-     ,   
    - .   ,   

      . ,  , 
 .  
 ,   60-       

   -  .  , 
       .  

    PL/1, Pascal, C, C, module, Ada. ,   
 ,       

     .  
  - (Prolg, Lisp, Mercury, KLO. ). )   

  ,      
      . Э   

,      ,   .  ,  
     . 

 -   (  , ++, ,  
.   .).    -  

       -   
  .  

-      
: 

 O e ; 
 C o c o o e a; 



13 

 

 e o  o pa o ; 
 Co e; 
 acc o e o . 

     ( ) 
      (  ).  

-     .   
  ,    .  

         .  
-    .  

-   ,      
,     .  

  -  ,  
     : 

 a c ; 
 ac e o a e. 

-  ,    ( . . . 
.)   ,    .   
    ).  (composite) 

       , 
        .  

   ,  .    
 ,       

 .  
-     

    ,        
 ,     .  

  -     , 
   ,   .     
  ,    . 

o a  o a  «TIOBE Software BV» ec  ca  o p  
o  po pa po a  a a  2019 o a pe c a e   a e 1.1. 

 

 1.1 –    

o   
ae 2013 

o   
ae 2012 

 
po pa po a  

Pe   
ae 2019 

e e e 
pe a  

1 1 C 18.729% +1.38% 

2 2 Java 16.914% +0.31% 

3 4 Objective-C 10.428% +2.12% 

4 3 C++ 9.198% -0.63% 

5 5 C# 6.119% -0.70% 

6 6 PHP 5.784% +0.07% 

http://www.tiobe.com/content/paperinfo/tpci/C.html
http://www.tiobe.com/content/paperinfo/tpci/Java.html
http://www.tiobe.com/content/paperinfo/tpci/Objective-C.html
http://www.tiobe.com/content/paperinfo/tpci/C__.html
http://www.tiobe.com/content/paperinfo/tpci/C_.html
http://www.tiobe.com/content/paperinfo/tpci/PHP.html
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7 7 (Visual) Basic 4.656% -0.80% 

8 8 Python 4.322% +0.50% 

9 9 Perl 2.276% -0.53% 

10 11 Ruby 1.670% +0.22% 

11 10 JavaScript 1.536% -0.60% 

12 12 Visual Basic .NET 1.131% -0.14% 

13 15 Lisp 0.894% -0.05% 

14 18 Transact-SQL 0.819% +0.16% 

15 17 Pascal 0.805% 0.00% 

16 24 Bash 0.792% +0.33% 

17 14 Delphi/Object Pascal 0.731% -0.27% 

18 13 PL/SQL 0.708% -0.41% 

19 22 Assembly 0.638% +0.12% 

20 20 Lua 0.632% +0.07% 

*  p   e  a   e – a e a c o a   c o a [3] 
 

,  .     ,   
  ,  ,    . 
1.3  щ щ    

   ( )   , 
     .   

        
 .     

   : 

   2010        1 
:  60,       Nokia,  

    Samsung; 

 BlackBerry  OS  (RIM) –        
    ,      

       -  ,   

        

 AES; 

 Windows  Mobile    Windows  CE -       
Microsoft,   1996        

    2010 ,       
   ; 

 Windows Phone 7 -   Microsoft,    
Windows Mobile; 

http://www.tiobe.com/content/paperinfo/tpci/(Visual)_Basic.html
http://www.tiobe.com/content/paperinfo/tpci/Python.html
http://www.tiobe.com/content/paperinfo/tpci/Perl.html
http://www.tiobe.com/content/paperinfo/tpci/Ruby.html
http://www.tiobe.com/content/paperinfo/tpci/JavaScript.html
http://www.tiobe.com/content/paperinfo/tpci/Visual_Basic__NET.html
http://www.tiobe.com/content/paperinfo/tpci/Lisp.html
http://www.tiobe.com/content/paperinfo/tpci/Transact-SQL.html
http://www.tiobe.com/content/paperinfo/tpci/Pascal.html
http://www.tiobe.com/content/paperinfo/tpci/Bash.html
http://www.tiobe.com/content/paperinfo/tpci/Delphi_Object_Pascal.html
http://www.tiobe.com/content/paperinfo/tpci/PL_SQL.html
http://www.tiobe.com/content/paperinfo/tpci/Assembly.html
http://www.tiobe.com/content/paperinfo/tpci/Lua.html
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 Palm OS –    ,     
    Palm OS  .  

         
2007  (Palm Centro); 

 Linux -       
   ,     

  .     Linux 

    ; 
 Bada -   ,   

Samsung.       S8500 Wave; 
 Android –  ( )    

,  ,  ,  ,   
    Linux.   Android Inc., 
   Google.   Google   

 Open Handset Alliance (OHA),     
   . Android   

   Java,     
 Google . Android Native Development Kit  

     ,   
C   ; 

  IOS (  24  2010  - iPhone OS) -   
 ,     

 Apple.     2007 ;  -  iPhone 
 IPod Touch,   -   ,  IPad  Apple TV.    

Windows Phone  Google Android,    , 
 Apple; 

 Windows Phone 8 -     
  Microsoft Windows.   29    

 ,   Metro (  Modern UI). Windows 
Phone 8    Windows NT,    

  Microsoft.  ,    
Windows Phone 7.       Windows Phone 8,  

 ,   Windows Phone 8     
Windows Phone 7.  [4]. 

    :    ,  
  ,  .    
,    ,  

   69%    
. 2%. ,        

   . ,  
      .   
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     ,   
        

- . 
1.4    

        
 ( )   ,  .   

    ,   
   ,  .    

,          
.1.5 ( ),        

,   30.  2009 . 2 ;  
   .  

   -   1   
23.  2008 . .       

  ,    .  
    ,    

  :  
.       

      ;  
   ,     

- ,        
.;  

  .      
     ,  

    ;  
    , -  ,   

     ,     
   .  

  :      
       . 

,    , ,  
        

,     . , 
    ,     
    .     

-     ( )   
( ,   )  ,     , 

          
   ,   -  

     . [5]]  
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Э         
-          

  .    - , 
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    .  
     2.0 ,   

       
  .   ,  ,  

    ,   
  .       
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2    

2.1 З ,      
  

    «  - »   
 . , .   101.      

 ,    
     ,    . 

    ,    
 3G  LTE,      .  

     :  -

,   ,    
 ,  , IT     

. 
      2.1. 

 
 

 2.1 -     

 

  -  :    2  
,  .    —  

 ,     , 
   ,    . 

      ,  
  . . 

      
,    [6]. 

       
   ,     . . 

IT       .    
   ,   

 ,        ,   



19 

 

,   .     
 ,    ,  

  ,     .    
      ,   
     ,  

  ,       
        . 

 ,   .      
  ,      .  

         
.     ,   
       2.   

     , ,   
  150 .      

    ,    
 ,       

   ,       
  ,      . 

       
,        

          . 
     

   2.2. 
 

 
 

 2.2 –    

 

     
   OC Android,   

:  
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  ; 

        ; 

       . 

       : 

)          
 ; 

)       
; 

)   . 
       

 :  
)     ; 
)     (   ); 
)   . 

       
        

,    .   
      
     [7].  

2.2    

      
 ,  , IOS, Android, WindowsPhone, BlackBerry, Simbian. 
     Android,  :  
 Android –      ; 

   Android,   ; 
     ; 
    . 

   , , real, Embarcadero 
JBuilder, Ideveloper. Bi        

,   Google  Androidstudio.    
   .  

Studio      (IDE), 
   ,   I / O  16.  

2013 . .  2013 .  0.1    ,    
0.8    2014 .  2013 .   - . 
Continuous   1.0     2014 .  2013 . 

    ( )  Eclipse  
.      

JetBrains   IntelliJ IDEA, AndroidStudio  . 
Э      OS X  standard.  ,  

       .  
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   - ,      
    (Ajax)   (   ittp).  

    ,  
  -        

     , . . 
.    .      

.     ,    
     -  
 "   ".  
  ,   ,   

  ,      
"  ",      .  
"  "      . - 

.       
 Sun (    - ). Э    / , 

        
   ,     
-   . Find     

 ,   - . ,  
,      ,   

.      . 
, ,  ,       

  .     
 ,  , SQLite, MySQL, Oracle,     

MySQL,  :  
)  ; 
) ,      

 ; 
)   Open Source (   ),  
  . 

   OCAndroid  ,   
   ,  OCAndroid  
,    IOS.      ,  

    ,     
OCIOS   . 

2.3   Д 

     ,     
      ,  

 .       php   

MyAdmin,      . 
      2.3   2.4. 
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 2.3 –     

 

 

 2.4 -    ( ) 
 ,   ,    

 ,  ,   
   .  ,   -  

 ,     2.5. 
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 2.5 –     

 

 ,         
,     .  

       
  .    

  : 

  poc   o a , epe o a  po pa  o   o a ; 
 Э e o c o o a  c e e pec pc   o c  o 

o o oc  c po. 
    ,   

   ,   
  .      

   ( )  .   
      ,   

      , 
     .   

    ( ,     
  ). ,      

 ,      
 [9].  
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 -  ,    
  (    ),    

   .  
 ,       ( )  

  ( ).      
  .     

.  
   - ,  . 

      ,  
  .      

. - ,    
  . o- op , eo o o a , o 

a pe  o e  po pa   c e e a op : 
1. pe e a  c o oc  a op a po pa ; 
2. a ec o c o po a o o o a c o e o  po pa ; 
3. a e c p , c o e e  o e  po pa . 

       , 
  ( , .)   

.     ,   
       (   

 ),     
[10].  

    ,  
     .  ,  

      ,    
  : 

1. ec  c o e a e; 
2. peo pa o a  c o e a e  pe a  ( o e a e); 
3. ec  pe a . 

        
   ,      

 .        
       .  

 -   ,   ,  
(  ),  ,     , 

     . Pa pa o a  a op  o o 
a ca  ec o  c oco a : 

1. a ec ec e o  e; 
2.  e o -c e ; 
3.  e R-c e . 
A op  a c a p o e  poc o   o o pe c a   e o -

c e ,     2.6. 
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2.4    

C     Android Studio   
 .  ,     
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  ,  .    
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2.8. 
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 2.9 –        
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     ,    . 
      2.10. 

 

 
 

 2.10 –    / /  

 

         
     .   
 ,      

  .    2,  
   ,  . 

2.5  

       
  .  ,   

 ,       Android 

   «  »     
 (    ).  

         
–  (  2.11). 
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 2.11 –   

 

   ,  ,    
 2.12. 

 

 
 

 2.12 –  
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  ,    .   
,         

  (  2.13). 

 

 
 

 2.13 –  

 

      
   ,     2.14  2.15. 
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 2.14 –   (1) 
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 2.15 –   (2) 

 

       
 .       

 ,   .       
. ,   2.16  2.17  ,   
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 2.16 –   
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 2.17 –   

 

 ,      , 
     ,    
 (  2.18). 
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     T3 ( ).    

 SIM-       . 
        

  ,   ,    .  
         

 ,     , 
  ,    .   

  . ,     , 
     (     

),     ,   . 
      

       , 
        

.         
 ,     ,   

     .   
       . 

    ,      
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    . 
       

    ,   
.  

    ,   
   .  

    :  
      ;  
     (    
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     ;  
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3    

3.1       

        
 .     ,   

  " ",    .   
  ,    [13].  
    ,   .  

        
 .    4    

 7,2 2.         
    60 .   
    . -   

         
 . 

 
 

 3.1 –   

 

       
,    2   ,   -  

.   1 [10]   :   , 
    .       

.  
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Э     .   
      

.        
   "    

",        
 .  3.1-  .  

 

 3.1 –      
    

  

 
 

,  
 

, % 

 
 

, /  

. . . .  . 

ё  
I,a 

-  18-20 17-23 40-60 75 0,2 0,1  

ё  21-23 18-27 40-60 
65,  
26  

0,3 0,2-0,4 

 

3.2     щ  

        
,    ( );    
,    ( ). 

 

                                                             (3.1) 

 

 V  –  , 3: 𝑉 = ∙ ∙ =  3; 

Xo –   , / 3 0 : 

; 

t  –   (  ).    – 

      13 ,   
 –       13 . 

t  –  ,     
   ,   

 . 
    

t  = 29,4 0  

t  = 24 0  = ∙ , ∙ , = ,  В  

    

t  = -9 0  
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t  = 20 0  = ∙ , ∙ | − | = ,  В  

         
  90%   ,   . 

       
,      . 

     ,    
 . 

      
  : 

 

                                                                           (3.2) 

 

 qI, qII –        
, / 2; 

FI
o, FII

o –   ,    
  , 3; 

. . –  . 

. . = 0.15 

    ,   . .  
   ,       

  FI
o=Fo; F

II
o=0, (3): 

 

                               (3.3) 

 

q ; q  –      , / 2.  
       12-13 .   : 

q  = 63 / 2; q  = 65 / 2; 

Fo = nSo = 4∙7,2=28,8 2 –    (n –  ; So – 

 1 ); 
K1 –     (KC

1 –  
 ).  

KC
1= 0.72; 

2 –   . 
2 = 0.9. 

: 𝑝 = + ∙ . ∙ . ∙ . ∙ . ∙ . = .  В  
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3.3      щ  

   ,      
      : 

-   ; 
-    ,  

; 
-  ,   

  .; 
-       

   :   
,  ,      , 

    [18].  
        

. ,  ,    ,   
   ,     . 

    24 0       67 , 
  – 102 .   85%    

 .       : я = ∗ + ∗ =  В . 

   : = ∗ + ∗ ∗ , = ,  В . 

   мо   200       82 , 
  – 103 .       : 

 я = ∗ + ∗ =  В . 

   : 
   = ∗ + ∗ ∗ , = ,  В . 

   ,   
   .   

    3.4: 

 

                                                                              (3.4) 

 η –       (  
  η=0.5-0.6); 

N  –    (N=60 / 2); 

F  –  : 𝐹 = ∗ =   

: = , ∗ ∗ =  В . 

,   ,   
 3.5: 
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                                                                                              (3.5) 

 

. 

,     , -  30% 
 : 

 
 

 3.4    щ  

      
  : 

  

: = , + + + + ∓ , =,    

: , + 492+5610+18810+5940+11388,3=42598,62  

         ,  
    : = ∗𝑉 = , ∗ = ,  /  

 >20 / 3, =8 °C, 
  ,     

: 
 𝐿 = 𝑄 ∗𝐶∗ ∗γ =

. ∗. ∗ ∗ ∗ 4=1,197 3/  

 =0,24 /( °C) –  , 
=1,206*  / 3 –    . 

  : 
N=

𝐿𝑉 = , = ,  -1 

 

3.4  .   

   ,     
    SUA 0351,    

     . 
   ,    : 

  (  ),    
, ,   ;   – 

   .    
  ,      [20]. 
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 3.2 –      
 

 

  ,     ,  
      

,          
.       

 .  ,    
      ,   

 ,        
.  

,         
, ,   .  

-    ,     
 ,    ,   

   ,    
,     . 
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4 Э     

4.1     

   – «     
     2».  

        
 ,       

    ,    
 ;    , 

     .  
       

- .       
 . 

    ,   
 ; 

      3   
 1  (4 ). 

 :  
-  ; 
-   . 

 : 
-   . 

 :  
- ;  
- ; 
- .   

 4.1 -          
 

Э         

  
, .× . 

   ; 
   

1×20 

    
 

1×96 

  ; 
; 

. 
 

1×60 

     176 
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4.2      

 4.2 –       

  
 

 

 

 

 
 

 

  
,  

,  

 Aser  1     110000     110000 

 
 canon 

i-sensys 

lbp6030b 

 1      20000      20000 

 
 

Android Studio 

 1  

 
 

control 

 1  

      
 

130000 

 

 4.3 -   

 
 

 

 

 

 

 
 

 

  
,  

,  

  2 1100 2200 

  1 1300 1300 

 . 6 2000 12000 

 
 

 1 3388 3388 

     18888 

 

      ( )   
: 

 

 = ∑ × 𝑖𝑛𝑖=                                                                                           (4.1) 

 

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

i -   ; 
n -    . 
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 = ∑ 𝑖 ∗ 𝑖𝑛𝑖=  = ((1100×2) + 1300 + (6×2000) + 3388) = 18888 . 
 

       , 
  .  

     ( Э)   
:  

  Зэ = ∑ 𝐌𝐢𝐧𝐢= ∗ 𝐊𝐢 ∗ 𝐓𝐢 ∗                                                                           (4.2) 

 

 i -   i-  , ;  
i -        i-  

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

i -  ;         
n -  .  

    З 1 = 0,54 · 0,7 · 176 · 16,53 = 1099,7 . ≈1100 . 
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2 = 0,28 · 0,7 · 2 · 16,53 = 6,5  ≈ 7 . 
 = 1+ 2 = 1100 + 7 =1107 . 

 

 4.4 -     

 

 

 

, 
 

 

  

 
 

  
 

,  

 

, 
/ *  

, 
 

 

Aser 
0,54 0,7 176 16,53 1100 

 
 

canon i-

sensys 

lbp6030b 

0,28 0,7 2 16,53 7 

     1107 

  

4.3  ,    

 ё         тр 

   

 

   З = ∑ 𝒊 ∙ 𝒊𝒏𝒊= ,               (4.3) 

 

 n –   ; 𝒊 -   i-  , ; 
i –   , .× ; 

i -  . 
       4.1. 

  -   1200 ( / ), 
  –  176 . 

 ё        
4.5. 
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 4.5–   ё      

 

      , 
  9,5% (   485  )   . 

     : 
 З i = (З − З ) ∙ ,                                                   (4.4) 

 

  –  , 10%     , 
.  

     : З = З ∙ ,                                                             (4.5) 

 

  4.5  4.9 : 
 З = ∙ , =   З 𝐢 = 𝟓  ∙ , 𝟓 = 𝟓   

                
: 

 

= .  *  /100 (4.6) 

     5.6.  

        
  ,       
: 

 Ni -    i-  , . 
 

 

 
   

 
-  

 
  , 

/  

 , 
 

.  

 

6 

1200 

7200 

 30 36000 

 100 120000 

 30 36000 

 10 12000 

    176  211200 
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 4.6 -    ( ) 

 
   

 

  ,  

 
 
- 

, % 

 
 

-  -

  ,  

 
-

  
,  

 
- 

  
,  

 «Aser» 110 000 20 5 22 000 1833 

  

canon i-sensys 

lbp6030b 20 000 20 5 4 000 333 

 
 

Android Studio   

  
Control   

    2166 

 

= 100 / 5 = 20; 

= (110 000 * 20) / 100 = 22 000 ; 
= (20 000 * 20) / 100= 4000 ; 

     =  / 12. 
      2166 . 

  «  »     , 
  ,     
 [23]. 

      120 000 . (    
  ). 

 

    : 
 

= *S,                (4.8) 

 

  –  ; 
S –    1 . 
 

 = 120 000 * 1 = 120 000 . 
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  ,     6000  
: 

= 6000 * 1= 6 000 . 
   3000 ; 

    7 000 ; 
  = 120000 + 6000 + 7000 + 3000 = 136000 . 

         
4.950       

\ 

 4.7 -      

  ,  

1  ,   :  

-    18888 

-    1107 

2     . 211200 

3    . 18058 

4    . 2166 

5   . 136000 

    387419 

 4.4   ( )   

  ( )      
 ,       , 

    ( )  
. 

  ( )      : 
 

= × (1+ ),                                                                                       (4.9) 

 

  -     (   4.7), ; 
 -    . % 

 

= × (1+ ) = 387419 × (1 + ) = 464903 . 
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 ( ),      
 .  2019       12%. 
       : 

=  +  × .                                                                                (4.10) 

=  +  ×  =  464903 + 464903*0,12 = 520691 . 
 

 
 

 4.1 -       
4.5   -   

  

 -    
       : 

   ; 
      ; 
        

; 
  . 

        
   20%.     25%  . 

Э      40%     
 ,      .  

- ,   , - ,    
- .     -  

2%
32%

3%1%23%
39%
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 , ,     
     .  

 -   .   
  ,      
,        

.  
       

  3      . 
        

         
    . 

4.6   

       
  –    ,   

    .     
  .    ,    

     c      
   520691    ,   12% 

   [24].                



52 

 

   
 

З  

        
  Android. Android Studio     

.      
    .     

,       
, Java  [25].  ,      

 ,    PP my administrator, 
  .      .  
.  ,   .   

      ,   
     2.   
    .  

  ,    
.       . 

        ,  
      .    

   2 .      
       

.        
 ,      , 

   .    
          

.  
 ,      

 .      
  . Э   

   ,     
      ,   

  .  
       
       

 2005 .       
-    ,   
   .      . 

 ,     , 
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        520691 . 
,  ,  12%   .  
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 .       . 
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