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Annotation 

The thesis work examines in detail the relevance and conditions of use of 

databases in the modern world, the history of their occurrence, the description of 

various database models, the characteristics of the Oracle DBMS and the Delphi 

IDE. It also provides a description of the activities of the company “Fluidra 
Kazakhstan” LLP, its partners, the projects created by it, the goods and services 
provided. The practical part of this work shows the stages of developing a business 

website for the company, creating a database of a production warehouse using 

Oracle DBMS for the supply manager and the corresponding application in the 

Delphi development environment for working with the database. Next chapter 

contains the calculated economic efficiency of the developed system, its 

profitability, and payback period. In the department of labor protection and life 

safety working conditions at the production warehouse are considered and 

recommendations for their improvement are given.                   



   

 

 ! З   . 
1     9 

1.1   Fluidra 9 

1.2    9 

1.3      10 

1.4     11 

2    14 

2.1  UML-  14 

 2.1.1   14 

 2.1.2   15 

 2.1.3    16 

2.2     17 

3    23 

3.1 -   23 

3.2     28 

3.3      35 

3.4   44 

4   49 

4.1    49 

4.2    50 

4.3    52 

5 -     59 

5.1  59 

5.2    59 

5.3      61 

5.4     66 

              68 

               69 

               –   70 

               –    72 

               –   90           



8  

 

Ц    –  -      
       «Fluidra 

Kazakhstan». 
       : 

-          
; 
-        

  ; 
-     ; 
-          

   . 
     «Fluidra Kazakhstan». 

       
  «Fluidra Kazakhstan». 

      ,    
          

.        
      . , 

    ,     
.  ,    ,   . 

  ,      
,     , . .  

     ,   
  .   ,     

    .   
   ,  ,  

 ,     ,  
, ,       . .    
 ,      . 

         
,       

 .      
  Oracle.  

  Fluidra   -     
,     .    

        Oracle  
,      .   

     ,    
   Fluidra.    

      .   



9  

1     

1.1 Д   Fluidra 

 «Fluidra Kazakhstan» -    
 Fluidra.        

     .  Fluidra 

      ,  
, , ,   . .  2014      

   .  .     
  Fluidra,        

 ,      
. 

    ,    
   .      , ,   

 , , ,       
,    .  ,  Fluidra    

    , , , 
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, ,    ,  -

,    . [1].  
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3.   . 
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5.    . 
6.  . 
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2. . 
3. . 
4.  (  ). 
5. . 

    : 

       Oracle; 

          
  Embarcadero Delphi. 

1.3    
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 ,   .   
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      , 
      .     

  ,      . 
   ,   

   ,    
,   , ,    

        .  
       

  SQL,     
    .     

  .  SQL   , 
,      ERP    

 OLTP. 
         
  .    

    .       
     ,     

  .    ,    
    .   ,  ,  

        
      : 

        ; 

          ; 
   ; 
  ,    ,  , 

  . 
  ,    

- ,      
 [3]. 

1.4     

       
  Embarcadero RAD Studio 10.1 Berlin,  

        Delphi. 

Delphi -     (IDE)   
    ,  , 

-   ,  Embarcadero Technologies.  
RAD Studio      

   Windows.      
  VCL designer      

 name, caption, alignment, layout     
,   ,     

,        
         [4]. 
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10.1 Berlin         
 ,    ,  

  ,      
 FireUI  " "    
   . 
      : 

1.    :     
 ,       ( . 1.2). 

 

 
 1.2 –  RAD Studio 

 

2.  :      20  
      FireDAC. 

3. Windows 10:       
Windows 10,      Windows Store. 

4. macOS:       macOS. 

5.  :     
     

 . 
6. Internet of Things:       

, , ,     
 . 
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7. :  RAD Studio    HTTP  REST, 
         REST-

,      AWS  Azure. 
8. :    ,  

   ,  ,  , 
  ,      

 ,      
      [5]. 

Delphi    :  ,  
,  ,      

  .     Code Insight 
(  ), Error Insight (      

)  .     
 Visual Component Library (VCL)    

Windows,      FireMonkey (FMX)  
 . Delphi     

.  
Delphi     (RAD).  

,  RAD, -    
 . Delphi      

Pascal,  Object Pascal,  Borland.   
- .      

   (VCL)  RAD. 
      Microsoft 

Windows    ,     
  , Delphi    

   (COM)      
     .  

       . 
       

     [6]. 
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UML    ,  —  , 
       

,  UML- . UML    , 
,   ,  , 
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      [7]. 
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,       -   

[8].     . 2.1. 
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 2.1.2 Д   

  (sequence diagram) — ,  
          

  -  ё     
 (  )    -  ё  
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 ,  «  » (lifeline),  
 , ,     

   ,  ,   
    . 

      
 .       , 
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     .   5 
 : , , ,    

 [9]. 

   ( . 2.2)    
 . 

 

 
 2.2 –   

  

2.1.3 Д    

   (use case diagram)  UML — 

,    ё     
    ,   

   .    - 

  . 
 -     ,  

     .   
 ,  , ,  .   

 « ». 
 -    , 

 ,      
.    ,  

    .   , 
   ,     . 

    ,     
 [10].  
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2.2     
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    .  
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 ,     . 
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    ,      
         

. 
        

SQL Developer Data Modeller,      
    .     ,  

       .  
     , . .   

     ,    
   . 
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Oracle SQL Developer.      
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 .      , 

    . 
  SQL Developer Data Modeler   . 

2.4. 

 

 
 2.4 -  SQL Developer Data Modeler 

 

. .        , 
    - ,    



19  

 Fluidra,        
 , . .     . 

     ,   . 
    ,    -

 .  
     ,  

    .   , 
    ,  , 

     . 
      . 

      ,  
    . 

        16 
.   : , , , , , 

, .      , 
       .    

      .   
9  : , , , , , 

, ,   . 
       , 
    .     

  ,      . ,     
,      ,     

   1: , . . - - .  
      ,    3 . 

        ,   
    .  ,   

,    .  
 . 2.5     . 

 



20  

 
 2.5 -   

 

  .    
    ( . 2.6),     
 .         

        «   
 »,       
.  

 



21  

 
 2.6 -      

 

      ,  
   ,   ,    
 .       :N ( - -

),       , 
      ,     

.   ,        ,  
 , . .      .  

  ,       
        

 .        
    .   , 

           
. 
 ,       « »  « » 

  - - .     
     « _ », 

          - -

    .       , 
   .       

     .  
 ,        16,  17 . 

       . 2.7. 

 



22  

 
 2.7 -   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



23  

3    

3.1 -   

   Fluidra      
  HTML,   CSS    
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,   «Fluidra Kazakhstan»   .  
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  .        
,  .     , 

 .   « »   , 
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.  

  ,  « »,    , 
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      . ,  . 3.1 
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       .  
 ,        

. 
  « »   ,   

  Fluidra.     , 
  .      ,  
  ,   -   . 

    . 3.4-3.6. 

 

 
 3.4 –  «   

 

 
 3.5 –  « » 
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 3.6 –  « » 

 

 « »     -   
 ,      .   

,    ,     
      ,    

 .  . 3.7    
 Columbia   AstralPool. 

 

 
 3.7 –   Columbia 

 



27  

 «   » -    ,   
     .     

         .  
      ,  

 , ,     . 
  « »     

  ,     , ,  
 .        , 

,   ,    , 
 ,   , , 

Spaecial,    ,     .  
. 3.8  3.9     . 

 

 
 3.8 –  « » 

 



28  

 
 3.9 –  « » 

 

3.2     

 ,         
 ,   SQL- ,     

  .    ,   
   .       

        (  3.10). 

 

 
 3.10 -  SQL-  
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       *.ddl,   
 SQL-        .  

    . 3.11. 

 

 
 3.11 –  SQL-  

 

       . 
     SQL Developer Data Modeler . 

   SQL Developer.   ,    
  ,     Oracle.  

   SQL Plus.     
   Oracle. 

          
,      Oracle.   

       .  
   Oracle SQL Developer   

     .     
  ,     .  

 , ,   , ,  ,    
        . 

  3.12    . 
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 3.12 -  Oracle SQL Developer 

 

. .         
,     ( . 3.13). 

 

 
 3.13 –     

 

       .     
 ddl-    SQL- ,    

,   .        
  .  
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     .    
 Tables.        , 
    ,  ,   

   .  
,      ,  

  ,     .  
 « » ( . 3.14)     , 

 , , ,  ,  ,  
   . . 

 

 
 3.14 –   « » 

 

 « » ( . 3.15)    ,   
 « »,        . 

 

 
 3.15 –   « » 

 

 « » ( . 3.16)   ,  
,       - . 

 

 
 3.16 -   « » 

 

 « » ( . 3.17)  id ,     
 . 
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 3.17 –   « » 

 

 « » ( . 3.18)     
  ,  ,     

. 
 

 
 3.18 –   « » 

 

 « » ( . 3.19)   ,     
   . 

 

 
 3.19 –   « » 

 

 « » ( . 3.20)  id    . 
 



33  

 
 3.20 –   « » 

 

        
.          

.      , 
   .      3.21-3.29. 

 

 
 3.21 –   « » 

 

 
 3.22 –   « » 

 

 
 3.23 –   « » 
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 3.24–   « » 

 

 
 3.25 –   « » 

 

 
 3.26 –   « » 

 

 
 3.27 –   « » 
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 3.28 –   « » 

 

 
 3.29 –   « » 

 

3.3      

         

Fluidra ,     .    
   ,    

     .  
         

,        .    
     , . .   

     . 
       

  Delphi.       
  .      

.      
  Embarcadero RAD Studio 10.1 Berlin,    

  ,   . 
       

    Windows   .     
  ,    Android. 

 ,    ,   
  .    

,    ZEOSDBO,  
         

,  EhLib,         
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.      TDBGridEh,  
           

      .  
   EhLib  : 

-      ; 
-  ; 
-    ; 
-    ; 
-   ; 

- . 
      .    

   Embarcadero RAD Studio 10.1 Berlin.  . 
3.30    .  ,    

    . 
 

 
 3.30 –    RAD Studio 10.1 

 

   ,     VLC Form – Delphi. 

       .    
    .     

  Delphi     .  
 Delphi      

 ( . 3.31).   ,   
       ,  -

,  ,  , Interbase, XML, 

   . .       
,        

   . 
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 3.31 –   Delphi 

 

         .  
 -           

   Object Inspector.  

     . 3.32. 

 

 
 3.32 –    

 

       . 
,      , . .  

TDBGrid.        
   .      
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   .     
        . 

    ,   
TPanel.         

 .    ,     
   .  

        Delphi: 

ADOConnection, ADOTable  DataSource.  

 ADOConnection   ,    
        . 

      Delphi  
       .  

     .  
ADOTable –    Delphi,    
   ADO-      

   .     
 DataSource. 

   , DataSource       , 
  . 

      ( . 3.33). 

 

 
 3.33 –   

 

 ,       ,  
     .     
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ADOConnection    Object Inspector   
ConnectionString ( . 3.34). 

 

 
 3.35 -  ConnectionString  ADOConnection1 

 

        ( . 3.36). 

 

 
 3.36 –    

  

    .     
        Microsoft Data Link  

 *.udl.       
 ADO.  

      « » , . . 
 ,      .    

  . 
   Build     « » ( . 

3.37) .     Oracle.        
Use Connection String   «Provider=MSDAORA.1». 
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 3.37 –   « »  

 

        
   Oracle.       

Oracle,     ( . 3.38). 

 

 
 3.38 –       
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 ,     ,      
    SQL Plus      

 SQL Developer ( . 3.39). 

 

 
 3.39 –    SQL Developer 

 

       . 
       .    

     ,       
SQL Developer.       

.  
       . 3.40. 

 

 
 3.40 –     

 

       localhost   .  
    – 1521.      

localhost       ( . 3.41). 

         
 – «RamDB@//localhost:1521/xe. XE     

  . 
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 3.41 –       

 

  «Connect Database»    ( . 3.42). 

 ,       ,    
        .   

,     .     
      SQLServer (SQLEXPRESS), 

OracleServiceXE  OracleOraDB18Home1TNSListener,   
  .  

 

 
 3.42 –   

 

     ,    . 
     Delphi TPanel,    

    .   DataView   
     .    SQL Editor 

    sql- . 
    «+»   ,    

 .      ( . 3.43). 
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 3.43 –   « » 

 

 . 3.44     . 
 

 
 3.44 –    

 

          
 .       

    « » ( . 3.45).   ,  
   Ctrl+Del (3.46). 

   ,      
     Data view.     

        . 
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 3.45 –     

 

 
 3.46–     

 

         
 .      

    ,  . 
 3.4   

  –   ,    
 -          

   .     
     SQL.    

 CREATE, ALTER, INSERT, UPDATE, DELETE, FROM, WHERE, 

JOIN, AND  .  

 SQL-      .   
   F9       

  ( . 3.47).  
             

 .        
     .  

         
.         

 Data View   Microsoft Excel.   
     . 
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 3.47 –     

 

         . 
 1.   ,       

  . 
 select Filter.Name, Filter.Model, Filter.Type, Category.Name 

from Filter join Category on Category.CategoryID = 

Filter.Category_CategoryID 

order by Filter.Name ASC; 

      3.48. 

 

 
 3.48-   № 1 

 

 2.     ,     , 
     25   25 . 

select Supply.SupplyNumber, Supply.DateOfDelivery, 

Agreement.DocNumber, Provider.Name 

from Supply join Agreement on Agreement.Supply_SupplyNumber = 

Supply.SupplyNumber 

join Provider on Provider.ProviderINN = Agreement.Provider_ProviderINN 

where Supply.DateOfDelivery between '25.01.2019' and '25.03.2019'; 

      3.49. 

 



46  

 
 3.49 -   № 2 

 

 3.     ,     
 20 ,    . 
select Supply.Name, Supply.DateOfDelivery, Supply.Quantity, 

Supply.Measure, Product.UnitPrice 

from Product join Supply_Product on Product.Articul = 

Supply_Product.Product_Articul 

join Supply on Supply.SupplyNumber = 

Supply_Product.Supply_SupplyNumber 

where Supply.DateOfDelivery > '20.02.2019' 

order by Supply.Quantity DESC; 

      3.50. 

 

 
 3.50 -   № 3 

 

 4.     «Fluidra»    
. 

select Name as , Address as , DateOfFound as 

, GenManager as  

from Firm; 

      3.51. 
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 3.51 -   № 4 

 

5.   ,         
 ,     ,      

. 

select Articul, InStock, UnitPrice 

from Product 

where UnitPrice > (select avg(Product.UnitPrice) from Product) 

order by InStock DESC; 

      3.52. 

 

 
 3.52 -   № 5 

 

6.     ,      « » 
( ). 

select * 

from Fountain 

where Name like '% %'; 

      3.53. 
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 3.53 -   № 6 

 

 7.     ,    
«  ». 

select Provider.Name, Provider.ProviderINN, Agreement.DocNumber, 

Agreement.DateOfPrepar, Agreement.Validity 

from Provider, Agreement 

where Provider.ProviderINN = Agreement.Provider_ProviderINN 

and Provider.Name = '  '; 

      3.54. 

 

 
 3.54-   № 7 

 

8.  .    ,     
  ,      . 

select to_char(DateOfPayment, 'MM.YY'), count(SupplyNumber) as 

 

from Supply 

group by to_char(DateOfPayment, 'MM.YY') 

having count(SupplyNumber) = (select max(count(SupplyNumber)) 

from Supply 

group by to_char(DateOfPayment, 'MM.YY')); 

      3.55. 

 

 
 3.55 -   № 8 
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4   

4.1    

  «Fluidra Kazakhstan»,   
       
  ,   , 

  60 24 12     . .  
   ,    

.      
   .  

        IV, , 
     200 . 

       ,   
   , . .      

     . 
    11    LG. 

        
 , ,  ,   

    ,      
  . 

      ,  
 . 4.1. 

 

 
 4.1 –      

 

   . 4.1,       19 4  
,     152 2  .    
    27,     

    Sumbrisk 100W.    
   7500 . 
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4.2    

       
 .       5   . 

     15 . 
         

(4.1) [11]:  

 

                            10

0
0

100 r

КKeS
S

ззнn









 ,                    (4.1) 

                  

 Sn–   , 2: 

 = ⋅ = ⋅ =  2 

 

e  –    (3.2): 

 

meКЕн                                              (4.2) 

 

 -    IV-   -   : 

  

eKEO = 0,9 

 

m –   ,    
 ё            

: 

m = 0,8 

 = , ∗ , = ,  

 

 –    :  

 

 = 1,5 

 

0 -    (3.3): 

 

43210   ,                                             (4.3) 

 

1 -   :  

 

τ1 = 0,9 

 

2 - ,      ё :  
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τ2 = 0,8 

 

3 - ,      : 

 

τ3 = 0,9 

 

4  - ,      
:  

 

τ4 = 0,8 

 

    
 τ = , ∗ , ∗ , ∗ = ,  

 

 0 –     ; 

,    η0 (  4.4): 

 LB = = ,  

 

h1 = h . +h ,                                                 (4.4) 

 

 h1  = 5 + 4 = 9  

 

 h1 –         . 
 Bh = = ,  

 

 ,   0 = 9.5. 

 

r1 – ,      
  ,      

 ,   ; 

 𝑃 + + = + + = % 

 = ,  

 

 – ,     
; 
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PHз = = ,    
 

 = 1,3 

 

     : 
 = ∗ , ∗ . ∗ . ∗ .∗ , ∗ . ≈   

 

     4     42 .   
,      .  

       
. 

4.3    

       
  (4.5): 

  𝐸 = 𝑁∗Ф∗𝜂∗𝑧∗𝐾з,                                                      (4.5) 

 

 N = 18 –    ; 
       = 2*7500 –     ; 
       ƞ = 0,8; 

       z = 1,1;  

                  =1,5 –  ; 

       S -  . 
 𝐸 = ∗ ∗ ∗ ,∗ , ∗ , = ,   

 

    ,     
    90,9 ,     

IV( )   .     
  . 

        
.      ,     

.  
       

        

4.6: 

 = 𝑖 ∗ ∗𝑧∗𝐾зФ∗𝜂  ,                                              (4.6) 
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 S –  , . 
 = ∗ = ∗ =   

 

      : 
 = ∗ ∗ , ∗ .∗ ∗ , ≈  ш  

 

     . 4.2. 

 

 

 4.2 –      

 

   ,       
  40 . 
     .  

     :  
 –  ;  

hc –     ( );  
hp  –     ; 

    (  4.7): 

 

h =H - (h + h ),                                              (4.7) 

 

h = 12 - (1 + 2) = 9  

 

    (  4.8):  

 

L , = λ·h ,                                                  (4.8) 

    

λ =1÷2 = 0,5  
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,     
 

LA = 6 ;             LB = 6 ; 

lA = 3 ;              lB = 3 . 
 

     .    
      : 

         - di ( . 
4.3).         di.    

  . ,   : 
 

 ≥ , 

 

 

 

з

m

i

Гi

Г К
FE






1000

1 ,                                              (4.9) 

 

,    :  

 

µ = 1,15; 
 

2

i

3

α

h

)α(cosI
i

а ч
Гie  ,                                             (4.10) 

 

      

 

)
h

d
arctg(α i

i
 .                                             (4.11) 

 

 
 4.3 –      
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      ,  
 ,         

 . . . ,  15, 16, 25  26   
 .      . 

 15,16,25,26: 
 = √ + = ,   

 𝛼 = 𝑎 𝑔 ( , ) = ,  

 𝛼 = ,   

 = , ∗ 𝑜 , = ,   

 

 5,6,14,17,24,27,35,36: 
 = √ + = ,   

 𝛼 = 𝑎 𝑔 ( , ) = ,  

 𝛼 = ,   

 = , ∗ 𝑜 , = ,   

 

 13,18,23,28: 
 = √ + = ,   

 𝛼 = 𝑎 𝑔 ( , ) = ,  

 𝛼 =   

 = ∗ 𝑜 , = ,   

 

 12,19,22,29: 
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= √ + = ,  

 𝛼 = 𝑎 𝑔 ( , ) =  

 𝛼 = ,   

 = , ∗ 𝑜 = ,   

 

 11,20,21,30: 
 = √ + = ,   

 𝛼 = 𝑎 𝑔 ( , ) = ,  

 𝛼 = ,   

 = , ∗ 𝑜 , = ,   

 

 4,7,34,37: 
 = √ + = ,   

 𝛼 = 𝑎 𝑔 ( , ) = ,  

 𝛼 = ,   

 = , ∗ 𝑜 , = ,   

 

 3,8,33,38: 
 = √ + = ,   

 𝛼 = 𝑎 𝑔 ( , ) = ,  

 𝛼 = ,   
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 = , ∗ 𝑜 , = ,   

 

 2,9,32,39: 
 = √ + = ,   

 𝛼 = 𝑎 𝑔 ( , ) = ,  

 𝛼 = ,   

 = , ∗ 𝑜 , = ,   

 

 1,10,31,30: 
 = √ + = ,   

 𝛼 = 𝑎 𝑔 ( , ) = ,  

 𝛼 = ,   

 = , ∗ 𝑜 , = ,   

 

   : 
 ∑ = e1∗4 + e2∗8 + e3∗4 + e4∗4 + e5∗4 + e6∗4 + e7∗4 + e8∗4 + e9∗4 = , ∗ +, ∗ + , ∗ + , ∗ + , ∗ + , ∗ + , ∗ + , ∗+ , ∗  = 18,332  

 = µ∗ ∗К ∗ ∑ ,                                          (4.12) 

 = , ∗ ∗∗ , ∗ , = 210,8  

 

  ,   

 > 𝑖 . 
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5 -     

5.1  

 «Fluidra Kazakhstan»    
  Fluidra,     

      . Fluidra 

  20   (  , , , 
   ),  150    44 

 . 
      

Astralpool, Cepex, Certikin, Blaufish, CTX     
     ,  

   . 
 2014   Fluidra      

   «Fluidra Kazakhstan»    
,         .  

          
  . 

      Fluidra 

          
,      ,    

   . 
           

      .   , 
      .  ,  

 , -     , 
 .       –   
   ,     

. 
       

    ,    . 
5.2    

 ,       
,      , . .     

   ,      .  
     ,      

      . 
      -   

       . -    
          . 

        5.1. 

 5.1 -          
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5.3      

        
    ,      

.          , 
     .     

 ,      [12]. 

         
 .       

( )    5.1:    = ∑ 𝑃𝑖 ∗ 𝑖 ,𝑖=                                                (5.1) 

 

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

i -   ; 
n -    . 

        5.2. 

 

 5.2 -     

 
 

 

 

 

 
 

 

  
,  

, 
 

  1 1320 1320 

  2 60 120 

  2 4800 9600 

  1 2400 2400 

CD   2 120 240 

  1 30 30 

     13710 

 

      -  
,        

,    5.3.       
   Lenovo    Canon. 
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 5.3 -    

 

 

 
, 

 

 

  

  
 

 
 

,  

 
 

, 
/ *  

,  

 0.5 0.7 360 17,81 2244 

 0.42 0.7 22 17,81 115 

    2359 

 

     ( )    

5.2: 

 э = ∑ 𝑖𝑖= ∗ 𝑖 ∗ 𝑖 ∗ ,                                    (5.2)        
 

 i -   i-  , ; 
       i -    i-  

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

       2359 . 
   ,    

   : 
 

 =  +  = 13710 + 2359 = 16069  

 

     .     
     ,   .  

     :    . 
      ( )    5.3: 

 = ∑ 𝑖 ∗ 𝑖𝑖= ,                                             (5.3) 

 

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

        5.4: 

 𝑖 = 𝑖Ф В𝑖,                                                    (5.4) 
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 i -    i-  , ; 
      i -     i-  , . 

       Fluidra  
 2 .     . 

      100000 .  
  -   365 ,  
   .     

  176 . 
 = =   

 

          
   : 

 = ∗ =   

 

         
 .       

3500 . 
 = ∗ =   

 

       5.4. 

 

 5.4 -     

 
 

 
 , 

.×  

 , 
/  

,  

-

 

365 568 207320 

 
 

35 3500 122500 

     329820 

  

   ,        = 

329820 . 
       

 5.5: 

  = , ∗ − Ф ),                                         (5.5) 

 

 Ф  –    . 
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   9,5%.     
 10%       . 

   : 
 

 = 0,1 * 329820 = 32982  

 

     : 
 = , ∗ − ) = 28200  

 

         
: 

 

 = 329820 + 28200 = 358020  

 

      .    
       

  ,    . 
       

5.6: 

 а = ∑ Ф𝑖∗𝐻𝐴𝑖∗ Н 𝑖∗ ЭФ𝑖 ,𝑖=                                            (5.6) 

 

 i -  i-  , ; 
      i -    i-  , %; 
      i -   i-       , ; 
      i -     i-    , / ; 
      i -  ; 
      n -  . 

  5.5     .  
 5.5 -    ( )  

 

   

 

  
,  

 
 

, % 

  
 

 

  , /  

  
 

   
 

,  

,  

 270000 20 2080 360 9346 

 51500 10 120 22 9441 

    18787 
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     5.7,      

 : 
 𝐴𝑖 = 𝑁𝑖 ,                                                                  (5.7) 

 

 Ni –    i-  , . 
         3 

 10 . 
     : 

 

𝐴 = = %. 
 

   : 
 

𝐴 = = %. 
 

        
  : 

 

а = ∗ ∗∗ =   

а = ∗ ∗∗ =   

 

          
  ,  .        

10-25 %     . 
        15 %   

 : 
 

 = (270000 + 51500) * 0,15 = 48225  

 

      

 

 = 18787 + 48225 = 67012  

 

         , 
  ,   , , 
    .     
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      1 .   
.  

       5.6. 

 

 5.6 –   

   ,  ,  

 5600 16800 

  85000 212500 

  12000 12000 

  2800 7000 

   248300 

 

. .        (2,27),  
   ,    .  

       3 ,   
 – 2,5,    –  2,5 . 

        
        , 
   5.7. 

 

 5.7 -      

  ,  

  16069 

    329820 

    28200 

   67012 

  248300 

   689401 

 

5.4     

      
   ,       

,      . 
  ( )       

5.8: = Н ∗ + ,                                       (5.8) 

 

   -     (   5.7), ; 
        -    , %. 
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    20 %. 
      

= ∗ ( + ) =   

         
 ( ).  2019       

   12%. 
        5.9: 

 

 =  +  * ,                                           (5.9) 

 

 = +  ∗ , =         .    
  5.10: 

 = ,                                                  (5.10) 

 

 S  –   ; 
       –     . 

        .  
  . 

        
    ,    

       ,  
   . 

 Fluidra –     .  2018  
     8750000 .    

     .     
    8-9 %.     
 ,  . 

 

 = 8750000 * 0,09 = 787500  

 

  ,      : 
 = = ,   
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