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Annotation 

Theme: “Development of a web-converter for translating Kazakh texts from 

Cyrillic to Latin”. 
The aim of the thesis is to develop a web application for translating Kazakh 

texts from Cyrillic to Latin. In this case, the main task performed in this thesis 

project is to develop a fast functionality for document roping. 

Thesis consists of 4 sections. The introduction reveals the relevance, goals 

and objectives of the development. The first section contains an analysis of the 

existing software, the formulation of the problem, and the rationale for the selection 

of tools and technologies. The second section contains the stages of software 

development. The third section is a business case for project development. The 

fourth section is devoted to the consideration of measures for labor protection. 
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 1.2 –      

 ( ) 
 

  1.1  1.2 ,    «   
     »    .  

       : findhow.org, 

zakon.kz, 24.kz, krgtil.kz, qazlat.kz, latinica.kz, naruzhka.ltd, leneshmidt.com, 

latinitsa.kz, informburo.kz.  ,     8 : 

findhow.org, zakon.kz, krgtil.kz, qazlat.kz, latinica.kz, naruzhka.ltd, 

leneshmidt.com, latinitsa.kz.  2     
          . 
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       ,  

  ,       
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,  , ,  
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   . 
   findhow.org.      

  .  – 20000 .   
     .docx,  

  .  –    20 . 

     ,  –  
   « ».  , ,    

   ,   ,    
       . 

      
  Word    : 5, 10, 20, 50, 200, 

500, 1500, 3000, 6000, 12500.       
Google Chrome: «Web developer»  «Performance-analyser». 

  1.1    . 
 

 1.1 –     

-    ( : : : ) 
5 . 00:00:01:43 

10 . 00:00:01:46 

20 . 00:00:01:63 

50 . 00:00:01:95 

200 . 00:00:03:20 

500 . 00:00:05:76 

1500 . 00:00:15:95 

3000 . 00:00:30:08 

6000 . 00:01:02:04 

12500 . 00:02:04:37 

 

      « ». 
     – .   
 .     

.      ,  
      . 

       
      ,   

 ,       
  - .  :  

   ,    
  (.pptx);   

    ; 
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   . 
1.2       . 

        
 ,       ,   

 .     Javascript, C#, 

Python  .  
  2017   Microsoft    
  Office .     

        Open 
XML SDK 2.5  Office.  SDK   API-  
System.IO.Packaging       

 ,     
 Office Open XML.    Office Open XML 

    ECMA-376,   
 ISO / IEC 29500.   Open XML   , 

         
: ZIP  XML. 

       
  ,      

   -      
 . 

1.3     

,       – 

 Microsoft Office, -     .   
          

: ,  ,   . 

 Microsoft       
 .     ,  

     Microsoft  
 ,     . 

1.3.1   Visual Studio 

Visual Studio ( . VS),    –  
  ,     

,    ,      

[2]. VS –  ,      , 
       

 .       
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,      , Visual 
Studio     ,   , 

     ,    
    [3]. 

       ,  
      

 .  : 
  .     ,    

  ; 
 .   ,   

 ,        
 ,       ; 
   . Visual Studio   

,        
 Microsoft Azure.  , , , 

       Microsoft Azure 
  IDE; 

  . 
     Visual Studio   

  .      -

,  ASP.NET, Node.js, Python, JavaScript  TypeScript. 
Visual Studio  - ,   Angular, jQuery, Express  

. ASP.NET Core  .NET Core     
Windows, Mac  Linux. ASP.NET Core    

  MVC, WebAPI  SignalR    Windows, Mac  Linux. 

1.3.2  .NET 

 –  « » .    
       

[4]. 

.NET –       
      . 

 .Net     , 
  ,   

,    .  .NET  

  ,      -

,   IoT. 
   .NET  C#, F#  Visual Basic. 

 C# - , , -   
  ; 
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 F# —     
      .NET.   

 -    ; 
 Visual Basic —        

  -  ; 
  -       
,      . 

    -   
 C#         . 

   ,     
, C#, F#  Visual Basic,       
 .   .NET    

: 

 .NET Core —    .NET  -

,      Windows, Linux  macOS; 

 .NET Framework  - , ,  
     Windows; 

 Xamarin / Mono —  .NET-      
    . 

  ,     
    ,   .NET Core. 

  , Microsoft    
  ,   .NET Standard. 

NuGet –   ,    .NET, 
   90 000 . 

1.3.3 Ф  ASP.NET 

ASP.NET Core    ,    

    .NET     
-    [5]. 

    ASP.NET Core. 
 ,    -     

TechEmpower.    ,    ,   
     ,    .  

ASP.NET Core     , API-
,   ,      

     ,   
     [6]. 

  ASP.NET Core     
 .  ,       
,           
,      [7]. 
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ASP.NET Core     
     - . 

 ASP.NET      Windows, 

Linux, macOS  Docker.  ,  ,    
,        , 

    . 
       

 . Microsoft    .NET, 
      Microsoft   

Azure  ,     Microsoft,    
  ,         

  .    ,  -

,    . 
1.3.4   C# 

C# (  «C  ») –  , , -

     [8]. 

C#    ,      
   ,      

.          
       [9]. 

C #        
. Common Language Runtime   ,  

   ,    ,  
   .      

   ,    
,    ,  C++. C#   

:         
.      

    ,   
   ,     . C# 

   ,   ,   
     .  C# 

    Microsoft Language Language Runtime (CLR),  
     (  C#   

  CLR).  ,   C#    
  CLR ( ,         

 ) [10]. 

1.3.5   

     . 
 .NET,   ,   
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  Perl 5       / 
 [11].      , : 

   ,       
(ASP.NET    RegularExpressionValidator 

   ); 
        

( ,    HTML-      
); 

      ( ,   )  
  –     -

, . .       
          

 [12]. 

1.3.6 Ш   MVC 

MVC (  « - - ».) –    
,     .   

 ( ),  (  )   
( ,   ) [13]. 

 MVC  « »     
  .   

        
,   - .     -

 ,   , 
         

  .      
      - .  

1.3.7  NuGet 

G  NuGet    ZIP-   . nupkg, 
    (DLL),  ,   

 ,   ,      
,    .     

        
   .     

   ,        
      .  NuGet 

   . 
 NuGet      
  nuget.org,    NuGet  

  ,     
   .     NuGet  
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    .  ,  NuGet  

  ,       -  
   . 

    ,   NuGet 

    OpenXml. 

1.3.8  Open XML SDK 

Open XML SDK       
Office Word, Excel  PowerPoint [14].    , : 

    , 
   ; 

     Word    XML; 
  ( )  Word  PowerPoint   

     Word / PowerPoint   ; 
     Excel; 
      Word / PowerPoint   

 ; 
        

   Word / PowerPoint; 
  ,  ,    

  ; 
SDK   API-  System.IO.Packaging   
     ,  

    Office Open XML. 
   Office Open XML   

  ECMA-376,    ISO / IEC 29500. 
  Open XML   ,   
       : ZIP  

XML. 

  –  ,    
     -     

  . 
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   .  
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,         
,      -  

[15]. 
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  .        JavaScript, 
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  - ,      .  
 2.1,     - ,    
: 

 

 2.1 –    -  

 

 ,     ,  , 
    ,    

    ,     
.   ,    - ,  
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.   HTML, JavaScript  CSS    
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      .NET.  
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     . 

2.3    

      
     -  Justinmind.  

    ,   
    ,   .  

    ,    
,       . 

,     –  
 , ,  -     

    .  -
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  .      

   :   . 
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   - ,    .  
    :  
 ; 
  ; 
  ; 

  ; 
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     Visual Studio. 
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 Visual Studio       
    .    

,  MSBuild      
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 2.8 –  .  3  2.9 –  .  4 

 

  2.6, 2.7, 2.8  2.9    « -  
     ». 

    ,    
 MVC. 

Model-View-Controller (MVC) –   ,  
      : , 

   ( .  2.10).     
      . MVC 

         
-       . 
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 2.10 –  MVC 

 

2.5   « » 

 « »   ,   , 
   .     ,  

   « »  « »,  
  ,   - .  
   -       

 ,  ,    , 
 ,         

   .  
,     « »  

       
«Models».      TranslitModel.cs ( . 

 2.11). 
 

 
 2.11 –  TranslitModel 
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 TranslitModel   ,    
 Source   ,    ,  
      – « ».  

2.6   « » 

 « »     
  ,    

 .     ,   , 
 - . 
         

«Views».          
     ( .  

2.8). 

-     ,     
. 

   (      

  Translit)    .   
 Translit    Shared,     

Views,   _Layout-main.cshtml ( .  2.9). 

     IActionResult Translit()  
  _ViewStart.cshtml,        

,      Translit ( . 2.8). 

 ViewStart.cshtml   ( .  2.12). 
 

 
 2.12 –  ViewStart.cshtml 

 

    ,     
 .        _Layout-

main.cshtml.    HTML  ,   
 DOM .  

 ,  -      
 ,        

   - .  
  –  ,   

     ,   
  . 

     « ». 
      Instruktsii.cshtml  
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    _ViewStart.cshtml,   
      ( .  2.9) 

 ViewStart.cshtml : 

 

 
 2.13 –  ViewStart.cshtml 

 

2.7   « » 

« »       
  «Controllers» ( .  2.6).   

    . 
  - : HomeController.cs  

InstruktsiiController.cs. 

HomeController.cs –   ,  
    -       
 . 

   HomeController    
 ( .  2.14). 

 

 
 2.14 –   

 

 ,      : 

 

 
 2.15 –  Translit 

 

 Translit ( .  2.15),      
 TranslitModel.cs.     «if (ModelState.IsValid)». 
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    ( .  2.18). 
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 2.19 –     

 

     ( .  2.20). 
 

 
 2.20 
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     :    
«.docx»,    «.pptx»,   . 

 ,      «.docx»  «.pptx»  
    «    

.docx/.pptx ».     ,  
     . 

    «.docx»,   
convertService.ConvertDOC,       

 (return PhysicalFile).    «.docx»,  
 convertService. ConvertPPT,     

    (return PhysicalFile). 
  ConvertDOC  ConvertPPT    

IConvertService.cs ( .  2.8).      
   OpenXmlConvertService.cs. 

 ConvertDOC      
    : 

 



31 

 

 

 
 2.22 –  ConvertDOC 

 

    ( .  2.22)   Convert, 

    . ITranslitService   

( .  2.23). 
 

 
 2.23 –   

 

        ( .  
2.24, 2.25). 
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     ( .  
2.26). 

 

 
 2.26 –   

 

  :  
 \s -    ; 

 \S -   ,   ; 

 \W -   ,    
-  . 

 \D -   ,    
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     «return output;»  
OpenXmlConvertService.cs. 

 ConvertPPT       
   : 

 

 
 2.27 -  ConvertPPT 

 

      ConvertPPT  

  : CountSlides ( .  2.28)  

GetSlideIdAndText. 

 CountSlides : 

 

 
 2.28 –  CountSlides 
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      CountSlides: 

 

 
 2.29 –  CountSlides 

 

        ,   
   . 
      GetSlideIdAndText,  

       
translitService.Convert ( .  2.30). 
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 2.30 –  translitService.Convert 

 

   « »   
InstruktsiiController.cs.        

 ( .  2.31): 
 

 
 2.31 –  

 

  ,   «Instruktsii.cshtml»: 
 

 
 2.32 –  Instruktsii 

 

2.8  -  

       Startup.cs ( .  

2.9).      Configure() ( .  2.34), 
      ,  

ConfigureServices() ( .  2.33),     
 HTTP- .       .  
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 2.33 –  ConfigureServices 

 

 
 2.34 –  Configure 
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    Configure ,    

  HomeController.cs ( .  2.6)   

Translit.cshtml ( .  2.8).     
      323.6081  ( . 

 2.35). 
 

 
 2.35 –    

 

2.9  «DocumentFormat.OpenXml» 

     DocumentFormat.OpenXml 

  Developer Command Prompt for VS    
     ( .  2.36). 

 

 2.36 – Developer Command Prompt for VS 
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     msbuild Open-Xml-SDK-Orig-SIP.sln ( . 

 2.37). 
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   .        

 NuGet ( .  2.38). 
 

 2.38 –   NuGet 
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 .    ,   
    ,    

  . 
     : 

    ; 
       ,  
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  ,    /    
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 .resx.       «Resources» ( . 

 2.7).      ,  
      «Resources». 

     Translit.kk.resx.    
  ,      

.       ,   
   .     

 . 
        : 

, ,  ( .  2.39). 
 

 

 2.39 –   Translit.kk.resx 

 

 –   ,      
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 –  ,   ,   
    [17].  

 –  ,    ,  
        -

. 
        

      ConfigureServices  Configure 

( .  2.40).  
 ConfigureServices : 

 

 
 2.40 –  

 

 Configure : 

 

 
 2.41 –   

 

    ( .  2.42). 
 

 
 2.42 –     
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    Startup.cs  ( .  2.43): 
 

 
 2.43 –   
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 3.1 -     wordstat.yandex 

 

  ,         
    «   » 1865 .  
  SEO-    ,  

 ,   - . 
3.1      

    ,   
 ; 
       
    ,    . 

         
    4.1. 

 

 3.1 -    

         

    

   , . 
1.   1.   3 

 2.     
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 3.    1 

    

2.   ,    
-  

20 
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П  ы 3.1 

3.   1.   
 

2.    
 ,   

    

1 

1 

4.   1.     1 

 2.  220 

 3.    15 

 4.    

     25 

     

 5.   6 

 6. SEO-  500 

    850 

 

       
   850,       8 

, ,     106 .  
        

 . 
3.2       

      (З )   
:  З =  ∑ 𝑃𝑖 ∗  𝑖𝑛

𝑖=  (3.1) 

 Pi -  i-    ,  
;  

i -    i-    , ;  

i -   ;  
n -    . 
 

       , 
   3.2. 
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 3.2 -     

  

     (ЗЭ)   
: ЗЭ =  ∑ i ×  Кi × Ti ×n

i=  (3.2) 

 i -   i-  , ; 
 

i -    i-   
(  i=0.7); 

i -   i-        ;  

 -  , / × ; 
i -  ; 
n -  . 

 

      3.3. 
 

 3.3 -    

  -     , 
 , -      

   -    ,  
       
   

 

   

   В  ×  
 

   ,  
  

       

1.  Samsung 0,4 0,7 500  16,5  2 310  
        

2.  Apple 0,2 0,7 20  16,5  46,2 

3.  HP 0,2 0,7 6  16,5 13,86 
4.  
Lenovo 

0,2 0,7 230 16,5 531,3 

5.  0,2 0,7 830 16,5 1917,3 

    4818,66 
        

 

 

 

      ,  

    ,   

       
       

1.    .  1 10500 10 500  

       

2.     1 400 400  

     10 900  
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      ( )   : З =  ∑ i × Ti (3.3) 

 

 i -   i-  , ;  
i -   , .× ; i -  ;  

n -  ,   . 
    800 ( / ),  

 – 220 .  

  SEO-  500 ( / ),  – 500 . 
  WEB-  800 ( / ),  – 20 .  

  -  400 ( / ),  – 6.  

     1000 ( / ), 
 – 75 . 

 

 = 800*220+500*500+800*20+400*6+1000*75 = 519400 . 
       4.4. 

 

 3.4 -     

 -    ,  

     

  ,  ,  

   /   

1.  
Senior-developer 220 800 176 000  

 

2.SEO-   500 500 250000 

3. WEB -   20 800 16000 

4. -
 

 6 400 2400 

5.  
 

 
 

75 1000 75000 

      519400 

 

      
: А =  е в. о мо ь ∗  о ма амо ац / , (3.4) 

     3.5. 
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 3.5 -    ( ) 
 

  
  

 
 

 , . 

 
 

, 
% 

 
 

 , . 

 
 

 3 , 
. 

 D-
LINK 

4000 40 1600 400 

 Samsung 150000 40 60000 15000 

 Apple 300000 40 120000 30000 

 
Lenovo 

200000 40 80000 20000 

 HP 100000 40 400000 10000 

 
Windows 10 

 

 Visual 
Studio 

 

    75400 

 

        
  ,       
: 𝐻𝐴𝑖  = 𝑇𝑁𝑖  (3.5) 

     =  / 12. 
       75400 .  

  «  »     , 
  ,     

,   ,     
.  

      44000 . (    
  ).  

    : 
 

= *S ,                   (3.6) 

 

  –  ; 
S –    1 . 

 

 = 40 000 * 3 = 120 000 . 
 

http://sulpak.kz/Goods/9/kopyuternaya_i_ofisnaya_tehnika/modemiy_i_routeriy
http://sulpak.kz/Goods/9/kopyuternaya_i_ofisnaya_tehnika/modemiy_i_routeriy
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  ,     4500  
: 

 

= 3 * 4 500= 13500 . 
 

   ,    
 (5 000 /Gb  )    (1800   1  

),     3 Gb    1 
 : 

 

= 5 000*3 + 1 800=16 800 . 
 

    5 000 .  

  = 120 000 + 13500 + 5 000 + 16800 = 155 300 .  

 ,    ,  9,5 % 
    .      

. 
 = (  - )*0,095, 

 

 –    , 10%     ;  
 –    . 

 

 : 
 =  * 10% = 176 000 * 0,1=17 600 . 
 = (176 000- 17 600) * 0,095 = 15 048 . 

 SEO- : 
 =  * 10% = 250 000* 0,1=25 000 . 
 = (250 000- 25 000) * 0,095 = 21 375 . 

 WEB- : 
 =  * 10% = 16000* 0,1=1 600 . 

 = (16000- 1 600) * 0,095 = 1 368 . 
 - : 

 =  * 10% = 2400* 0,1= 240 . 
 = (2400- 240) * 0,095 = 205,2 . 

 . .: 
 =  * 10% = 75 000* 0,1= 7 500 . 

 = (75 000- 7 500) * 0,095 = 6412,5 . 
: 44408,7 . 

         4.6 
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 3.6 -      

    ,  
   

1.  ,   :  

 -  10 900 

 -  4818,66 

2.    . 519400 

3.    . 44408,7 

4.   . 75400 

5.  . 155 300 

     810 227,36 
    

 

3.3   ( )   
 

  ( )      
 ,       , 

    ( )  
. 

  ( )      : 
 

= *(1+( /100)) , (3.7) 

  -     (   4.6), ; 
        -    . % (  25%). 
 

 =  810 227,36 * (1 + 0,25) = 1 012 784,2 . 
 

       : 
 

=  +  * . 
 

,    ,  12 %. 
 

 = 1012784,2 + 1012784,2 * 0,12 = 1 134 318,304 . 
 

3.4      

,       
,    ,  8    

   10 ,     – 30 . 
 300    . -   

   30  ,   1 .  
 ,     ,    
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,    1    5   , 
  8        96 

.  
   -    

         9 , . . 
 -   ,    -

      10 .  
 ,     

,  80 000 ./ .     -

  ,     10 
.     8 000 ./ . 

  
       : 

 

 =  / , (3.8) 
 

  -      , ; 
 - , / . 

 

 = 1 134 318,304 / 72000 = 15,7 ( ). 
 

       15,7 . 
3.5  -   

   

 -    
      : 

   ; 
      ; 
        

; 
  . 

       
    .   

     
    .    
     –   

    .     
   ,      

. 
 -        

 1350  (2 ).   30     
   , 1285 - , 15-   
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  1661688 .   – 2077110 .  
- 2326363 .     
 4000   , . .      .  

     ё   
-  .     

  . 
   -  

    . , 
       

  EXCEL .  
 -     

        
. 

      -  
   .  ,   

 - ,    . 
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4   

4.1   

   – - ,  , 
   ,    

       
  «1 :  8»  «1 ». , 

     , 
    , 

,  (   ), , 
      220  [18]. 

 

 4.1 –    

 

  5.1   .  
   70 м  (  – 7 .,  – 10 ., 

 4 ).      – 4: IT –  ( ), 
 ( ),  ( ),  ( ).  

    .   
  6 .  4  ,     

.     ,    
.  .   , .  

 ,     .   : 
 - 6℃,  - 8℃. 

   ,     
    . 
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4.2      

        
,    ( );    
,    ( ) [19]. 

4.2.1       
  

    : 
        

     , , ,   . 
          

,          
 ;   –      

   ; 
       

;       ; 
   . 

          
    [20]. 

       
   (1) [1]: 

, 
(4.1) 

    V  –  , 3; 
V =10*7*4=280 3; 
Xo –   , / 3 0 : 

; 

t  –   (  ).   
 –       13 , 

   –       
13 ; 

t  –  ,    
    , 

   . 
 

   : 
 t  = 27,6 ℃ 

 t  = -10 ℃ 

 

Q  = 280*0,42*37.6 = 4422  

   : 
 t  = -20 0  

 t  = 18 0  

 

Q  = 280*0,42*(-38) = 4469  

 

ВttXVQ ВНo ),( 

СВX
03/42.0
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4.2.2    

         
  90%   ,   . 

       
,      . 

     ,    
  [21]. 

          3. 
 

 4.1 -         2.04.05 – 86 

 
 

 
 

. . 

. 
 

 

 

 

    -

. 

 -

  

 

 

.
. 

/  

 

 

/  

 

 

.
. 

/  

 

 

/  

 44 930 . 
. 

27,6 

-10 

51,5 

-6,7 

1 

1,7 

31,2 

-25 

54,4 

-24,3 

1 

1,3 

11,9 

- 

:      :     
 ,         

 400     .      : .  
      . 

 

 

    ( )   
: 

 (4.2) 

 

  qI, qII –        
, / 2; 

  FI
o, F

II
o –   ,    

   2; 
ß . . –   (   4.2 0.15) 
 

 4.2 -     
ß . . (    II, 3-79) 

  ß . . 

 

-        0,15 

-      0,20 

- - , 90     0,15 

 

-     0,4 

-      0,8 

..00 )( IIIIII
FqFqQ 
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    ,   . .  
   ,       

  FIo=Fo; FIIo=0: 

, 
(4.3) 

 

 q ; q  –      , / 2.  
 4.3    480     11-12 .  

 : 

q  = 317 / 2; q  = 88 / 2; 
 

  : 

 

Fo = nSo = 4*3=12 2, (4.4) 

 

 n –  ;  
So –  1 . 

 

 4.3 -   (q , q )   ( )   ( ) 
      (    II-33-75) 

 
. 
 

  
 

    

    

 

  
-

 

    

    

    

        

 

 

 

44 

5-6 18-19 84 38 72 40 - 23 - 22 

6-7 17-18 42 70 209 86 - 55 - 44 

7-8 16-17 - 77 333 109 - 71 - 55 

8-9 15-16 - 71 398 108 66 79 - 60 

9-10 14-15 - 64 387 101 162 81 - 63 

10-11 13-14 - 60 305 86 245 84 - 67 

11-12 12-13  59 214 79 288 85 73 77 

 

 

 

48 

5-6 18-19 93 45 95 45 - 27 - 26 

6-7 17-18 35 69 237 87 - 55 - 43 

7-8 16-17 - 74 363 109 3 73 - 53 

8-9 15-16 - 70 427 112 80 81 - 60 

9-10 14-15 - 64 419 107 186 86 - 65 

10-11 13-14 - 60 352 94 271 87 7 70 

11-12 12-13  59 251 84 317 88 106 78 

ВSnKKqqFqQ o

cI ,)( ..21..0  
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1 –     ( 1 –  
 ; 1  –    )   4.4:  

 

 4.4 -  1,     

  
  

 

  
  , 0   

44-68 44-68 

  

  1
 

   
1

 

  
 

1 0,7 0,75 1,6 1,75 

   
:  

-  

 

 

0,8 

 

 

0,56 

 

 

0,6 

 

 

1,28 

 

 

1,40 

-  0,72 0,72 0,54 1,15 1,26 

   
:  

 

0,65 

 

0,46 

 

0,48 

 

1,04 

 

1,14 

 

KC
1= 0.56; 

 

2 –      4.5: 

 

 4.5 -  2,     
  80-900. 

    2 

 (   10 / 3) 0,85 

 (  5-10 / 3) 0,9 

 (   5 / 3) 0,95 

 

2 = 0.9. 

 

: 
Q  = (317+88) * 0,56 * 0,9 * 0,15 * 12 = 367,4  

 

        
: 
 

Q  = 367,4 + 303,91 = 671,31  
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4.2.3     
   ,      

      : 
  ; 
    ,  

; 
  ,   

  . 
 

 4.6 -     ,  

 
 

 
0  

           
  

  

         

10 115 15 130 135 21 156 206 84 290 

14 103 15 118 117 21 138 179 84 263 

18 89 15 104 100 33 133 157 93 250 

20 82 21 103 92 42 133 140 110 250 

22 76 26 102 84 48 132 117 132 249 

24 67 35 102 72 60 132 95 154 249 

26 61 41 102 63 69 132 81 168 249 

28 51 51 102 53 79 132 64 185 249 

30 40 60 100 41 89 130 48 198 246 

32 20 78 98 22 106 128 31 213 244 

 

  4.6   26 ℃      61 
,   – 102  (   ,  ).   

85%     .    
   : 
 

Q =61*3+61*1*0,85=234,85 . 
 

   : 
 

Q =102*3+102*1*0,85=392,7  

 

  4.6   18 0       89 
,   – 104 .   85%    

 .       : 
 

Q =89*3+89*1*0,85=342,65 . 
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   : 
 

Q =104*3+104*1*0,85=400,4 . 
 

   ,   
   .   

   : 
 

, 
(4.5) 

 

  η –       (  
  η=0.5-0.6); 

N  –    (N=40 / 2); 
F  –  : F =10*7=70 2. 
 

: 
Q =0,55*70*40= 1540  

 

,   ,   
: 

 

 (4.6) 

 

Q =1,5*4*0,7=4,2 . 
 

4.2.4     

      
  : 

 

: Q =118+671,31+234,85+1540+4200+1800=8564  

: Q =4469+671,31+342,65+1540+4200+1800=13023  

         ,  
    : 

/ 3. 
(4.7) 

 

Q =8564*860/280=26,3 / 3 

 >20 / 3, =8 °C, 

ВFNQ ,

KNQ 

V

860.
H 







Q
Q

HQ t
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  ,     
: 

 3/  
(4.8) 

 

L=13023*860/(0,24*8*1,206)= 4 836 831,4 

 

  =0,24 /( °C) –  ; 

γ=1,206 / 3 –    . 
 

  : 
 

-1. 

 

n=4 836 831,4/280= 17274,3 -1 

 

4.2.5   

   ,    

 SUA0501      1 . 
 

 4.7 –   

  

, 
 

 

 

, 

 
 

. 
 

 

. 
 

 

 

 

 

 

 
 

   

 

/ /  3/  3/   

 

   /      

400/3/5+

N 

3020 4970 17,7 16,

7 

4,5 6,6 2,3 3 1740 1200 450 260 

 

 

860











tС
Q

L


V

L
n
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 4.2 –       
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        -

,    .  
      

  : 

   ,    
  ; 

     
; 

       
  - . 

  ,        
        , 

     ,   
  . 

  -    .NET Core 2.2   
 Visual Studio   : 

        
,      ; 
        

; 
       -

    ; 
  -    . 
       

         
- .       . 

    - ,  
  ,    -  
    72000 . ,    

   2 . 
         

  ,    - . 

  ,  ,  -  
 ,       

     .  
     

       
  -      

.      
   -    . 
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