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and Environmental Engineering, Rivne) 

 

THE MATHEMATICAL MODEL OF SALT SOLUTIONS TRANSFER 

UNDER GROUNDWATER FILTRATION IN NONISOTHERMAL 

CONDITIONS  

  

The mathematical model of salt solutions transfer under groundwater 

filtration in nonisothermal conditions has been created. A computational 

algorithm for corresponding problem solving has been developed. The results 

of numerous experiments are shown. 

Keywords: mass transfer, mathematical model, numerical solution, difference 

scheme, tridiagonal matrix algorithm, nonisotherermal conditions. 
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Ostapchuk O. P., Candidate of Engineering, Associate Professor,  

Borovska M. O., 5
th

 year Senior Student (The National University of Water and 

Environmental Engineering, Rivne) 

 

THE MATHEMATICAL MODEL OF RADIONUCLIDES MIGRATION 

UNDER GROUNDWATER FILTRATION TO WATERPOOL 

 

The problem of radionuclides migration under planned groundwater 

filtration was considered and its mathematical models with k = const and        

k = k (c)  were built The numerical solution is obtained by finite differences. 

Software implementation, experiments and analyses were done. 

Keywords: migration, radionuclides, mass transfer, mathematical models, 

numerical solution, difference scheme, tridiagonal matrix algorithm. 
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Tsvetkova T. P., Senior Lecturer, Oliinyk S. O., Master’s-degree Student (The 

National University of Water and Environmental Engineering, Rivne) 

 

THE MATHEMATICAL MODELING OF SALTS MASS TRANSFER 

PROCESS UNDER NON-STATIONARY FILTRATION AND MOISTURE 

TRANSFER IN SATURATED-NON-SATURATED SOIL 

 

The mathematical modeling of salts mass transfer process under non-

stationary filtration and moisture transfer in saturated-non-saturated soil was 

carried out. Numeric solution of corresponding boundary problem was found 

by the method of finite differences. As the result of the programme 

implementation a lot of experiments and analysis were carried out. 

Keywords: mass transfer, moisture transfer, non-stationary filtration, 

complete and incomplete saturation, concentration, head. 
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Tsvietkova T. P., Senior Lecturer, Patrykei H. P., Master’s-degree Student 

(The National University of Water and Environmental Engineering, Rivne) 

 

THE NUMERICAL MODELING OF SALTS MASS TRANSFER PROCESS 

UNDER NON-STATIONARY FILTRATION AND MOISTURE TRANSFER 

IN SATURATED-NON-SATURATED SOIL IN ONE-DIMENTIONAL 

CASE 

 

The numerical modeling salts mass transfer process under non-stationary 

filtration and moisture transfer in saturated-non-saturated soil was carried 

out. Numeric solution of corresponding boundary problem was found by the 

method of finite differences. As the result of the programme implementation a 

lot of experiments and analysis were carried out. 

Keywords: mass transfer, moisture transfer, non-stationary filtration, 

complete and incomplete saturation, concentration, head. 
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 004.75 

 
 . .,  ,  . .,  2  

  (      
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  MICROSOFT AZURE 
 

       

Azure Storage.  UML- ,     

.  
К ч і а: ASP.NET, MVC, Azure Storage, MS SQL,  

,  . 
 

       .   

    ,     

,      . є     

  -  є      

.      ,   .  

   є   ,    

       

 . 
   є   ,    

       . 

      .    

:    MS SQL,     Azure Storage. 

       .     MS SQL.  

 є      1 .   

 є ,     2008 ’    FileStream, 

       є    

  1 .       

,     .    –  

,  Microsoft    Azure Storage.    

 ,      є  є є . ,  

     ASP.NET, MVC, Azure Storage, MS 

SQL [1-3]. 
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. 1.   Blob 

 
 Blob   : 

  (Account):    Azure Storage є   

  . 

  (Container):  є   

  ’є .    ’є     

.      . 

     ’є . 

   ’є  (  Blob):  -    

. Є   Blob’a,      Azure Storage:   

 Blob.     Blob.   Blob    

200 .,   Blob,    1   ,   , 

      . 
 BLOB- ’є   є   

 .  ,   BLOB- ’є   

,   . 
     BLOB- ’є    

          

 BLOB- ’є .  ,     

-       UploadFromStream.   

є Blob,    є,  є ,   є.  

  ,   BLOB- ’є   .  
 

//       . 

CloudStorageAccount storageAccount = CloudStorageAccount.Parse( 

    CloudConfigurationManager.GetSetting("StorageConnectionString")); 

 

//  є  BLOB. 

CloudBlobClient blobClient = storageAccount.CreateCloudBlobClient(); 

 



37 

//    . 

CloudBlobContainer container = 

blobClient.GetContainerReference("mycontainer"); 

 
//  ,     є. 
container.CreateIfNotExists(); 
 

//    blob   "myblob". 

CloudBlockBlob blockBlob = container.GetBlockBlobReference("myblob"); 

 

//    "myblob" Blob     . 

using (var fileStream = System.IO.File.OpenRead(@"path\myfile")) 

{ 

    blockBlob.UploadFromStream(fileStream); 

} 
 

  є  : 
   BLOB- ’є    (  ); 

   BLOB- ’є ; 

   BLOB- ’є ; 

    BLOB- ’є   . 

  ,        

 . 

 
. 2.     
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   ,    

 .  . 2   UploadImage,  

є    UploadFile   .  

  Azure Storage є   . 
 

  UploadFile: 
// є       
CloudStorageAccount storageAccount = 

CloudStorageAccount.Parse(ConfigurationManager.AppSettings["StorageConn

ectionString"].ToString()); 
 
// є  є   BLOB- є  
blobClient = storageAccount.CreateCloudBlobClient(); 
 
// є     
container = blobClient.GetContainerReference(containerName); 
 

   Azure Storage     , 

є        

.   UploadFileToAzure,    

Azure Storage. 
 

protected bool UploadFileToAzure(HttpPostedFileBase inputFile, string path) 
{ 
         // є    BLOB- є  
         CloudBlockBlob blockBlob = container.GetBlockBlobReference(path); 
 
             // є  BLOB-  
             var fileStream = inputFile.InputStream; 
 
             // є    
             blockBlob.Properties.ContentType = inputFile.ContentType; 
 
             // є    є  
             blockBlob.UploadFromStream(fileStream); 
 
             // є     BLOB- є  
             pathFile = blockBlob.Uri.LocalPath; 
             return true; 
} 
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    Azure Storage   ,  

  .  UploadImage     

   : 
  ResizeImage:        

   ; 

  CropImage:      , 

є          

 ; 

  SupportMimeType:     . 

     ,   

       –  . 

  
. 3. є     

 
      Azure Storage  

 .      . 

’          

.  
 
1. Azure Storage Blobs Service Working with Directories. [  ] –  

  : http://www.codeproject.com/Articles/297052/Azure-Storage-Blobs-

Service-Working-with-Directori. 
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2. How to use Blob Storage from .NET. [  ] –    

: http://azure.microsoft.com/enus/documentation/articles/storage-dotnet-how-to-use-

blobs/. 3.  . ASP.NET MVC 5    C# 5.0   /  

. , .  . – [5-  .], « », 2014. – . 413–415. 
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Zhukovskyi V. V., Senior Lecturer, Mykhalchuk O. A., 2
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 year Senior 

Student (The National University of Water and Environmental Engineering, 

Rivne) 

 

IMAGE UPLOAD IMPLEMENTATION TO MICROSOFT AZURE 

CLOUD 
 

Images upload implementation to Azure cloud Storage were considered.  

UML-diagram of classes structure and key techniques was done.  

Keywords: ASP.NET, MVC, Azure Storage, MS SQL, image upload, cloud 

technology. 
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 ’є  ( , , , )  ’    

( ,    - ) [1].   Facebook 

є  OAuth 2.0,     : 
   . 

   . 

   . 

      є  "user access 

token",  є   ,    . 
  Facebook   JavaScript SDK,  є 
      є .  є 

 Social Plugins,  API     

Facebook Login.        

 : 
  -mail ; 

  , ’ ,    . 

 ,       ,  

     ,     

.     7-  . 
 Facebook є      JavaScript SDK: 

Quickstart  Advanced Guides.   є    

Quickstart.  
  : 

<script> 
      window.fbAsyncInit = function() { 
        FB.init({ 
          appId      :’id Вашо о о а к ’, 
          xfbml      : true, 
          version    : 'v2.1' 
        }); 
      }; 
(function(d, s, id){ 
         var js, fjs = d.getElementsByTagName(s)[0]; 
         if (d.getElementById(id)) {return;} 
         js = d.createElement(s); js.id = id; 
         js.src = "//connect.facebook.net/en_US/sdk.js"; 
         fjs.parentNode.insertBefore(js, fjs); 
       }(document, 'script', 'facebook-jssdk')); 
    </script> 

 
    ,   

є        Facebook     

.      : 
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FB.getLoginStatus(function(response) { 
    statusChangeCallback(response); 
}); 
 

       .  

 є  –  є    : 

function testAPI() { 
    console.log('Welcome!  Fetching your information.... '); 
    FB.api('/me', function(response) { 
      console.log('Successful login for: ' + response.name); 
      document.getElementById('status').innerHTML = 
        'Thanks for logging in, ' + response.name + '!'; 
    }); 
  } 
 

  Vkontakte    Open API – 

   ,  є є  JavaScript-

.    є     

  API     ,      

[2]. 
Open API –     ,  є 

    Vkontakte  .  

,   , є     

   , , ,    

.  ,       , 

          

 . 
   Open API  ,   

 : 
1.       ; 

2.   Open API:     . 

 Open API    :  

( )  .   ,  

 : 

<script src="//vk.com/js/api/openapi.js" type="text/javascript"></script> 
<script type="text/javascript"> 
  VK.init({ 
    apiId: ВАШ_API_ID 
  }); 
</script> 

      C# ASP.NET MVC, Java Script, 

MS SQL [3].   Model-View-Controller    
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(model),  (view)     (controller).   

     ,    

,  , , ' ,   .    є  

    view     

.        

   .  

 
. 1. UML   є  

  є  є  ,    

       UML ( . . 1).  
      є .   ,  

    (   ),  

,     є .  ,   

    , є      

    є      . 

   є,  є   ,   

,  є – є  є .   є 
 .        

 ,         
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    .     

 ,   є   є   

  . 
     є     

 .      

 Open API  Graph API.   UML   

    .    

     http://rivnestudents.com. 
  
1. Facebook Login for the Web with the JavaScript SDK. [  ] –  

  : 

https://developers.facebook.com/docs/facebook-login/login-flow-for-web/v2.2#checklogin. 

2. Open API VK. [  ] –    : 

https://vk.com/dev/openapi. 3.  . ASP.NET MVC 5    C# 5.0  

 / . , .  . – [5-  .], « », 2014. –  

. 413–415. 
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AUTHORIZATION MECHANISM THROUGH SOCIAL NETWORKS API 
 

Authorization mechanism through social networks API (Open API, Graph 

API) was considered.  Vkontakte and Facebook social networks were selected. 

Keywords: Registration, Open API, Graph API, Vkontakte, Facebook. 
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Vodyana S. P., Candidate of Physical and Mathematical Sciences, Associate 
Professor (The National University of Water and Environmental Engineering, 
Rivne) 
 

A PROBLEM OF ABSOLUTELY SOLID BODY (STAMP) AND ELASTIC 
BODY CONTACT AT THE GIVEN LOAD 
 

A problem of absolutely solid body (stamp) and elastic body contact at the 
given load was formulated as a problem of minimum energy functional system 
searching of two bodies on the set of kinematically admissible displacement 
fields. Equivalent problem settings as variation inequalities have been 
obtained. 
Keywords: stamp, elastic body, load. 
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DETERMINING TENSION AND STRAINS IN POWER DESIGNS 

ANISOTROPIC ELEMENTS BY THEORETICAL EXPERIMENTAL 

METHODS 
 

Determining tension and strains in anisotropic structural elements which are 

in tense state with experimentally found values of these fields in the particular 

points were done. 

Keywords: deformation, stress state, construction.  
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STUDYING OF HIGHLY RELIABLE SYSTEM QUALITIES WITH 

PROTECTION  

 

The evaluation reliability characteristics of highly reliable system with 

protection assuming exponential distribution of intervals alternating process 

are given. 

Keywords: renewal process, alternating process, the system of protection, 

Rainier theorem, exponential distribution. 
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є    :  

 
. 1.        

 , ∑ ∙ , ∗ ∗,										 (1) ∈ Ω ∪ Ω , , , ∙ , , , , ∈ Ω ,	   (2) , , , , , ∈ Ω , , , ,	  (3)  , , ∈ Ω ∪ Ω , ,	   (4) ∑ , , ∑ , ,  (5) , ∈ , , , , ̅ , ,   (6) , ∈ , , , ,												 , , , ,		 (7) ,							 ,     (8) , | , ,			 , | ,   (9) , 	 , , , .    (10) 

       . , 

   	 є     [10]. , є : , | , , | ,	 	 (11)	
    –   . 

 є       , , , , , , .	 
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,       , , , , , ∓ z,(12)  
 
– 

    i-     ; «-» 

–  OZ , «+» –  OZ ; , , , ̅ , , 
 g g, g ;, g ;  

 
 – є  ; 	  –   

 . 

  (1)-(12)   : , –     ,  є ;  – 

є   ;  –    ;  – , 

 є     ; –  

   -  ; ∗–    ; ∗  –  

        ;  – 

   -  ; ,  – - ,  

є   ;  – є   ; ,  –  ; 	 –      ; 

n –  ;  – є  ; ̅ –   

є  ;   –     

   Γ ,    Ω ; , ∙ ,  

 –   « »    Ω , , . 

         

 ,     -  (4) 

     .  

 ’   .  ’   (1)-

(12)     ( ). ,   

  є   . , 1S     

   , .  

є   Ω  Ω      	  	 .       Γ  

є    .    N. 

 ’    (1)-(12)     

 [7]: , , ∑ ∙ ,   (13) , , ∑ ∙ ,   (14) 

  –    ,     . 

   , , , ,    ,  

     є      

   : 
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∙ ∙ ,    (15) ∙ ,     (16) ∙ ∙ ,    (17) ∙ ,     (18) 

 , ,				 ,  				 , 	 				 , 	 				 ,		 	 				 , 				 , 	 				 ,			 				 , 	 				 ,		 
    [7]   , , ,   -  , , , 	 є  

 : 	 ∙ ,	
 

∙ ,	
	 ,	 	

∙ ,	
		̅ .	

       ,    

      . 

    є    ,  є 
  , | 	.    		 , |  

   . 

   ’    (15)–(18) 
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  ,  	 ,	  , .  ,    

   є  ∙ 	 ∙ 	 ∙ 	 	 ∙ 	 ,		 	(19)	∙ 	 ∙ 	 	∙ 	 	 ∙ 	 ,			 , .			 	(20)	
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 ( ) (19), (20) ’    ,  

 ,     є  ,  

  ,     

 [14]. 

     (5) є :  | ∙ , , .															(21) 

  (21) є     

	 ∙ 	 	, 
 ∙ ∙ ∙ . 

     Ω	 Ω ∪ Ω  .   

       . 

  є    (6),    : 

̅ 	, , .								(22) 

  (22) є      

    (j+1):  

̅ , (23) 	 , , 
    є     

         .    

 (23) ,     [8]. 

     .   

       . 

   є  .     

: П / ,  , / ,  , , 									 , ,	 		 		 , 	 		 , , , , 		 .  
  :   , | , , , | , , 	 	 , , , 		 . 
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. 2.        

 

 

 
. 3.            

  K1= K2=1 -3 

 

 
. 4.            

   K1=5 -3, K2=2 -4 
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 1 

        

   K1=5 -3, K2=2 -4 

З ь  
,( ) 

   
, ( ) 

 ь  
   

ь  ,(%) 

0,3643 0,3485 95,6625 

0,3643 0,3485 95,6731 

0,3643 0,3485 95,6795 

0,3642 0,3485 95,6858 

0,3642 0,3485 95,6919 

0,3642 0,3485 95,6978 

0,3642 0,3485 95,7035 

0,3641 0,3485 95,7087 

0,3641 0,3485 95,7135 

0,3641 0,3485 95,7178 

0,3641 0,3485 95,7218 

0,3641 0,3485 95,7246 

0,3641 0,3485 95,7269 

0,3641 0,3485 95,7242 

0,3641 0,3485 95,725 

0,3629 0,3485 96,0327 

 

      

      ,  

       .   

 є       ( . 

. 3)         

 0,5 . ,       

є   ,   . ,    

        

 95,66%    ( . . 1). 

,       ’  

       

     . 
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Chekhovska N. V., 5
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THE MATHEMATICAL SOLUTION OF ONE-DIMENSIONAL 

PROBLEM BETWEEN  CORRELATED PROCESSES OF  FILTRATION 

CONSOLIDATION  AND CONTACT SUFFUSION SOIL 

 

The mathematical solution of one-dimensional problem between correlated 

processes of filtration consolidation and contact suffusion soil has been 

studied. Approximate solution of the corresponding boundary-value problem 

has been found with the finite element method. Results of numerical 

experiments have been shown. 

Keywords: filtration consolidation, mechanical suffusion, finite element 

method. 
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 Ω,  є        

 ∗ ( . 1). 

      

        

      [3; 4]: ̅ , x, y ∈ Ω, t ,   (1) 

, , x, y ∈ Ω, t , (2) 

 

 
. 1.    , , x, y ∈ Ω, t , (3) , , , (4) , | , ∈ ∪ ∪ ∪ , (5) | , ∈ , | , ∈ ,  (6) , | , ∈ ∪ ∪ ∪ , (7) | , ∈ , | , ∈ ,  (8) , | , ∈ ∪ ∪ ∪ , (9) | , ∈ , | , ∈ ,  (10) , ∗ ∗ ∗

 ∗ , , ∈ ∗,  

 (11) 

, ∗  (12) 
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THE MATHEMATICAL MODEL OF SOIL FILTRATION 

CONSOLIDATION WITH SEMIPERMEABLE INCLUSIONS  

(TWO-DIMENSIONAL PROBLEMS) 
 

The mathematical model of soil filtration consolidation with semipermeable 

inclusions has been formed. Numerical solution of the problem has been used 

with finite element method. Number of numerical experiments has been 

conducted and influence of heat and salt transfer on excess pressures 

distribution in the soil has been detached. 

Keywords: filtration consolidation, matching conditions, a semipermeable 

inclusion, method of finite element. 
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  є   ,   ,   

.  

      .  , 

  є 64 ,    AES  

  128 .  

   –  ,  

       . 

      ,   є 
,       ,  

 .     

 є        

. 

    ,   

   . 

 IDEA 

 IDEA     є  є    

       1990 .  

  [2]:  

IDEA є       

,      DES. IDEA є 64-

   . IDEA є    128 . 

    є      , 

є    .  IDEA є   

.      "   

  ".    IDEA     

 16 .     16-     

: 1)  XOR. 2)    
162 . 3)   

1216  .       16-  

 [2]. 

 : 

1)         .  

IDEA є         

   . 

2)      
1282  .   

  ,  є      

 
1310  . 

3)   є    :  

       

  .  . 
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1)     .     ,  

 ,   ,     

 ,     . 
2)  є       . 

3)         

    є        

 є   . 

 Blowfish 

Blowfish    є   1993 ,    

-     .       

        

 . 

 :  

Blowfish – 64-       . 

 є    :      

 .   є ,   448-

,       4168 .  

 є   16-   Feistel.   

є         .   – 

XOR    32-  . Є    –   

     . 

 : 

1) Blowfish  ,      

 -  . 

2) Blowfish  ,  DES  IDEA. 

3)        . 
 : 

1) є   ,   . 

2)           

   ,     є  . 

 AES,Rijndael 

 AES (Advanced Encryption Standard) є   

,   2000-   [3]. 

 :  

  є    ,  є  

   128   є   128, 192  

256  (  AES-28; AES-192  AES-256).      

      ,       

.  AES є     , 

 .    AES  

   (   2 = XOR)   [3]. 
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1)          

  . 

2)    є      

 . 

3)        .  

4)        

. 

 : 

1)    є  . 

2)    Microsoft Research      

  2    ,  є,    

     . 

3) ’ є           

    AES.  

 RSA 

 RSA   1977       

 Ronald Rivest, Adi Shamir  Leonard Adleman.  RSA – 

   ,  є   

     . 

 :  

 RSA є  :     

  p  q  є    n = p * q; n є  

.  є   e,  є  1 <e <(p - 1) * (q - 

1)   є       (p - 1) * (q - 1).  

є   d  ,  (e * d - 1)   (p - 1) * (q - 1). 

e –  (public) , d –  (private) , (N; e) – 

 (public) , (N; d) –  (private) .  

( ) p  q         (private) 

. 

 : 

1)   RSA     – 

  ’    n  . 

2)  RSA      

        

. 

 : 

1)  RSA    DES    

 . 

2) є    RSA. 

3)      ,  

,  є    n,    –    

 . 
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   X  Y є  .  X  
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   ,  Y   

 -   ' ,      P 

      .   

    -    

. 

 : 

1)  ,      

  ,     . 

 : 

1)  ,     "man-in-the-middle" ("  

 ").   є     

,     ,     

 ,         

      .    

 є ,     ,     

.  

 -  

 ,   1985  -  

(T. ElGamal).        
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  є  - ,   

    ,     

,    є      
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        .   



92 
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    k   є   
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 : 

1) є    . 

2)      .  

      ,    

 ,       .  

’            

є  . 
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 –  :   . . . , 2007. – 152 . 3.  . .  

  / . . , . . , . .  // – 2-  

. –  : "   – ", 2002 . 
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MODERN INFORMATION ENCRYPTION METHODS 

 

The article is a brief overview of modern encryption methods and their 

advantages and disadvantages. 

Keywords: methods, encryption, information. 
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 5.0
..

V

К
RpARК i

 (1) 

 К  – є ,       

,  є ; 

ipA  –  є  (
iA ),     

,     ,     , 

         

       / ; 

–    ( ,   .); 

..К – є  “  ” 1 . ; 

V – ’є   ; 

R –  ; 

R –  ; 
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– ; 

– . 

  “ ”    (1) ,  

,    є  
ipA    

   є - .  

 є  
iA    (1): 

1.    [6,7]: 0,44..0,6; 

2.       [8]: 

 7 : 0,60..0,75/0,40..0,601; 

 90 : 1,1..1,35/1,4..1.651; 

 180 : 1,30..1,50/1,4..2,001; 

3.      [8],  R28 : 

 4 .: 0,40..0,65/0,56..0,82; 

 12 .: 0,43..0,68/0,60..0,82; 

 24 .: 1,30..1,50/1,4..2,001; 

4.     ,  R28  4 .  / , 

 [8]: 

 1,5..2: 0,47..0,58/0,49..0,663; 

 2,5..3: 0,63..0,74/0,65..0,773; 

5.     4 .      

   (      

) [9]: 1,1..1,44; 

6.        ’є  

  R28   [9] : 

 7 : 10..305; 

 90 : 25..505; 

 180 : 35..705. 

,   є        

.     є     

 ,   –  -   

.    15.. 40     

    7 ,   – 13 .  

 –      400  500,  

 –    .    

   ,  –  

 , -   

.      15° ,  

–   5° . 

є  “  ” 
..К      

,    ,     , 

     ,    .  
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. 1   
..К       , 

   .  ,    

    7,5..25   

’ -     400  500,   

 20 %         

  150 / 3  
..К      0,2  0,42 [5]. 

  ,   , 
..К    

   1. 

 1 

..К  -  

  

..К     

 
-

 

400 500 300 

7,5 0,47..0,53 - 0,47..0,5 

15 0,40 0 ,40 0,40..0,47 

22,5 0,33..0,57 0,40..0,47 0,27..0,3 

30 0,27..0,37 0,27..0,40 - 

         

    . 

       є 
 :  

    [1]. є    .2.7-

215:2009; 

       

      

         [5]; 

   /       [4]; 

     ; 

    .   [8]. 

є    .2.7-224:2009; 

    .   [8]. 

є    .2.7-224:2009. 
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AUTOMATED SYSTEM OF CONCRETE MIXTURE COMPOSITION 

DESIGN 
 

The possibility and feasibility of using automated systems to meet the 

challenges of designing and warehouse management of heavy concrete 

prefabricated structures are described. The concrete design features and 

essential requirements of concrete are mentioned.  Description of software, 

user interface example and results of structure concrete calculation are given. 

Keywords: automated system, design of concrete, hard concrete. 
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Zubyk L. V., Senior Lecturer (The National University of Water and 

Environmental Engineering, Rivne) 

 

STUDYING OF RELIABILITY PROBLEM OF MASTERING 

TECHNICAL KNOWLEDGE AMONG UNIVERSITY STUDENTS 

 

The question of steady learning as a psychological problem is considered. 

Views of domestic and foreign psychologists concerning this issue are 

highlighted on the base of analysis and scientific results synthesis. It was 

found out that scientists consider learning as an integrated cognitive activity 

complex caused by a set of various factors. 

Keywords: learning, mental process, thinking, memory, development. 
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FACE TRACKING CAMERA DRIVE CONTROL 

 

Human face tracking system was developed which allows automatically track 

the direction of subject's face in the area of the camera. 

Keywords: algorithm, a video camera, Arduino Uno, OpenCV. 
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DEVELOPMENT OF PERSONNEL COMPUTER MONITORING SYSTEM 

IN HIGHER EDUCATIONAL INSTITUTION 

 

The article analyzes the main process issues of computer system personnel 

monitoring, software system and its technical parts. 

Keywords: system monitoring, personnel, software. 
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COMPUTER NETWORKS DEVELOPMENT IN ROOM № 128 OF 

COMPUTER SCIENCE DEPARTMENT 

 

The article analyzes the main issues of computer networks development. 

Keywords: topology, LAN, Ethernet, software, network solutions. 
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COMPUTER NETWORKS DEVELOPMENT OF SBERBANK IN 

NOVOGRAD-VOLYNSK 

 

The article analyzes the main issues of computer networks development. 

Keywords: topology, LAN, Ethernet , UNIX, server , software , network 

solutions. 
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THE DEVELOPMENT OF COMPUTER NETWORK’S BRANCH IN 

KHMELNYTSKYI  

 

The article analyzes the main issues of development of computer networks. 

Keywords: topology, technology, VPN, DNS, DHCP, SMPT, cable system. 
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THE DEVELOPMENT OF HOUSE’S SECURITY SYSTEM ON THE BASE 

OF TECHNOLOGY ETHERNET 

 

The article analyzes the basic questions of security at the building Ethernet. 
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The article analyzes the main issues lithium battery charging from solar 

energy using Arduino boards and solar panels. 
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A system of data collection and remote transfer of information for storage and 

further processing is described. Presented diagrams of the functional modules, 

principles of usage microprocessor unit and data transfer protocols. Principles 

of the power supply system based on microprocessor control of energy 

consumption are offered. 
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«Forex-MACD + Fibo channel».    ,    

    Moving Average Convergence / 

Divergence (MACD)      -0,3333  0,6666,   

,    ,  є  

,    Relative Strength Index (RSI).  

MACD є        
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     .   
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,      (   
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     (     / 

). 

  є    " ",   

є . 

    «Forex-MACD + Fibo channel» 

         . 
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MACD –      MACD, MACD(S) – 
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є        . 
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          , 
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The work deals with the issue of simplified trading on the currency market 
through trade work. Described the problems of mechanical trading systems 
and algorithms for "Forex-MACD + Fibo channel". 
Keywords: mechanical trading system, the currency market, indicator, trend, 
price, trader. 
__________________________________________________________________ 
 

 . ., ,  . .,   
(      ,          
. ) 

 

 -  
    

 

       
     .   

       
"Forex-MACD + Fibo channel". 
К ч  а:   ,  , 

, , , . 

 



153 

 514.765.2 

 

є  . ., , . . ., . .- . . (   

   , . ), 

 . ., .  (   , 

. ) 

 

    

  n-    

 

       

  n-   .    

        

   .     

 ,  є     

    . 

К ч і а:  ,  ,   

 

     .  

.    
        

  . . є .    

   n-       [4]. 

 є      n-  

 . 

1.     3A ,   

   2 31, , ,O E E E
  

.   ,  

      321 ,,, eeeA . 

        

   j
ii

i exA , ,      3A
 

  

,3,2,1,,, 



kjieed

eAd

j
j
ii

i
i

   (1.1.1) 

 
ji

j
i dx , 

k
i

j
k

j
i da  –   ,  

  . 



154 

.  є  ,     

   3A  є     

 V,     . 

.   є  ,    

   3A  є      

v. 

.   є  ,    

   3A  є     ,  

є    v


   V. 

      ,   3e


 

   v


,   1e


  2e


    V,   

         

,

,

,

,

,

33

23

23

22

13

21

3

2

33

13

23

12

13

11

3

1

33

33

23

32

13

31

3

3

32

33

22

32

12

31

2

3

31

33

21

32

11

31

1

3











  (1.1.2) 

      : 

1.  ,  є   
3 0,   

є     V . 

2.  ,  є     

v


 .    (1.1.3) 

3.   

3

3

332

2

331

1

3333 eeeei
i 

 .   (1.1.4) 

 v


 –      ,  


 є    

. 

 

4. .        

  .d v v
 

,    , є 
: 



155 

312231123 eees


 ,  
33

3 3

.
ji

ij
i j


 

  
 (1.1.5) 

5.  : 
3
3

3 2

,

, 0.

i iN E

dV
N dt

dt

 

      
  (1.1.6) 

 

6.   : 

3

3

122

3

311
3

23 eeen  ,   (1.1.7) 

 
3

2

3

1

3

2

3

13

j

j

i

i
ij








 . 

 n


 є   03

2

3

1   

7.   : 

rot       3
3

122
3

311
3

23 eeeV  .  (1.1.8) 

.   v


, 


, s


 ,   

   ,     є  

 . 

.  0


s ,  є ’  ,    

.      . 

1.  v


, 


, s


 –  .     

   

2 0


s , 


  v


.     – 

.      є ’   

: 

3   0 sv


  0.s 


    

. 

4 v


  vs


.    ,     . 

2.        

. 

  n -    nA   

  ),( eA


  : 



156 

.,1,,,, needeAd  






 (1.2.1) 

   



  , ,     

  nA : 

   








  DD , .  (1.2.2) 

.     n -   

 nA є  ,     А  

     ),( Vv


,  є    

nAv 


   
*

nAV  . 

   

,n n

n
n

  


 
 

 

 

 

 
    (1.2.3) 

є         

n-   .      

  ,   –   . 

  , : 

.

,































nnn

nnnn

d

d
   (1.2.4) 

  (1.2.4) ,   

 n   

n
   

. 

   (1.2.4),   

 ’є  },,,{ ...,

n
n

n
n 





  ,     

     n -   

 nA . 

    ’є ,  ’   

 . 

.  .     


 evv


  : 

                                              







  vvdv .                         (1.2.5) 

.  .    


 EVV   : 




  VVdV .  



157 

  
nn .    є : 







  nnnnnnd .  (1.2.6) 

 ,  
 er nn


  ’    

. 

    v


  ,    

 ,          

 . 

,  ,
dt

Ad
v



  

dt

vd
r


 , 

0... 121|
  n

ndt   


 є 

     . 

  
n

n .    є : 





  n

n
n

n
n

nd ,  (1.2.7) 

 ,       (8).  ,  

    


 EN n
n ,     

 '     .   

 N є    
0... 121|,

  n

ndt
dt

dV
N . 

.      

1.      Аn   

),( eA


   

.,1,,,

,

need

eAd













  (2.1.1) 

       

 nA : 

                                        
   








  DD , .                        (2.1.2) 

.    4 є  ,   

          

V


. 

    ,    


 

є     A


.  є,  0A    
  є 

. 



158 

  


   )( e


 є   a ,   

    

.





   aada    (2.1.3) 

  (2.1.3),   

,















  aaada   (2.1.4) 

 




  aa . 

   (1.1.4),   

 ’є   ,...,,, 
 jj aaaa j ,     

       nA . 

.   є  ,  0det 
a . 

 є      







 ab .     (2.1.5) 

     
















  bbbdb .  (2.1.6) 

 

    ’є , ’   

  

.   

      
 А 

 

  

.





 d    (2.2.1) 

є    
a , 


a  

.


  aaN     (2.2.2) 

  є   є  (1.2.1) 

.





  NNdN   (2.2.3) 

 
 eNAN


є . 

      

.


  abM     (2.2.4) 

  є   є  (1.2.1) 



159 

.





  MMdM   (2.2.5) 

 
 eMAM


 є . 

.   

,         R


, 

   RAl


, . 

  
 erR


,       

 

.





  rrr    (2.2.6) 

,    NAl


,1     MAl


,2   є . 

.      є  

 ,    
N   

M . 

,    А3  N


  ‘    

. . ,       ’   

 . 

.   

   ,  : 

0
 pxp     (2.2.7) 

     

,

,

pp

ppp



 



   (2.2.8) 

 –  , ,  d = 0. 
1. і щ а, а   ч  . А. 

.0

,0,1





 pp

p
   (2.2.9) 

2. і щ а,щ   ч  . А ( =0) 

.

  ppp    (2.2.10) 

 1np ,      

 

0,

( , , 1, 1).

j n j n
i j i i n i j n ip p p p p

i j k n

        

 
 (2.2.11) 



160 

є   

.  MNg     (2.2.12) 

 ,  0det g      :  

.
 gg     (2.2.13) 

є   


  agg .    (2.2.14) 

  є      (1.2.9): 

0 
 gg .   (2.2.15) 

,    1 

01
xg     (2.2.16) 

є . 

 є   
  NMh ,    (2.2.17) 

)0(det  


 hhh , 


  agh .    (2.2.18) 

 
2Ï  

01
xh     (2.2.19) 

є . 

.       

 є   ,      

. 

   

  ,     

 eA


, .  

2 0,A X X A X A A A     
     (2.3.1) 

      : 

,

,

,

A A A A

A A A

A A

  

 



 
     


   

   

  

 

  (2.3.2) 

  –  , ,  d = 0. 



161 

А. К а а   ч  ча  ч   

а. 

     А=1,  = 0. 
    : 

.0

,0













AA

AAA
   (2.3.3) 

. К а а  ч  ча  ч   

а 

     А=0. 
    : 

.

,
















AAA

AAA
   (2.3.4) 

є   







  ab  ,    (2.3.5) 

     

.      
                  (2.3.6) 

    

0

,










   (2.3.7) 

,

0.


  

 
    

   

     
  (2.3.8) 

   (1.3.7)  (2.3.8)   

     (2.3.3),    

 Q1,       ,   

: 012  



 xxx . 

.      є 
 ,       

   є    

‘є     . 

є   ,      

      ‘є  

 . 

є   



162 

,0

,










aa

aa
    (2.3.9)

.

,















aaa

aaa
   (2.3.10) 

  Q2    

012  



 xaxxa .  (2.3.11) 

.      є 
 ,       

   є     

‘є   . 

.        n-  

       .   

  . є . 

     .  є  

       

     ‘є . 

   ,    , 

    ,   .    

      , 

  ,    . 

 
1.  . .    .  , M. JI. 1998, 432 .      

2.  . .    . //  

  . – . 2. – ., 1953. – . 275–382. 3.  . . 

-      //  

 . – 1967. – . 191 – . 74–80. 4. є  . .    

 , є       

 4. / . . є , . .  //    

 . . 4.     . – . 36. – 

, 2007. – . 92–98. 5. є  . .      

«-    / . . є , . . . –   

  /  -  , 2006, .4. – . 61–69.  

6.  . .   / . . – M.-JL :  , 1934. 

__________________________________________________________________ 

 

 

 

 

 

 



163 

Tade ev P. ., Doctor of Pedagogical Sciences, Candidate of Physical and 

Mathematical Sciences (The National University of Water and Environmental 

Engineering, Rivne), Kravchuk O. A., Senior Lecturer (Khmelnytsky  National 

University,  Khmelnytsk ) 

 

DIFFERENTIAL GEOMETRY OF DUAL VECTOR FIELD IN                     

N-DIMENSIONAL AFFINE SPACE 

 

The article deals with the problems of differential geometry of dual vector 

field in n-dimensional affine space. The main system of differential equations 

of dual vector field and invariant geometric models associated with them have 

been built. The research has been fulfilled in a coordinate system, which 

permits automatic construction of these geometric models in canonic 

coordinate systems. 
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Keywords: WEB-site, work, practice, employment, graduates, higher 

educational establishment. 

__________________________________________________________________ 
 

 . .,  ,  . .,  4  

(      , 

. ) 

 

 WEB-     

    

 

   Web- ,   

 . 

К ч  а: WEB- , , , , 

,   . 

 



169 

 528.7 

 . ., . . ., ,  . .,  4   

 (      

, . )  

 

     

     

  LIDAR-    

    

 

        

      

,        

       

     LIDAR-   

    . 

К ч і а:  ,  , ,  

. 

 

    є    . 

   ,   , 

          

       .  

     є ,     

 .        

  ,     

     ,  .  є  

  ,      

       .   

,     є   ¼  ¾    

   .       

        

  , є     

     . 

       є  . 

         

         

  .       

      , 

       .  



170 

        є  

:         

          

      . 

   є     

          

      . 

  є ,     

   LIDAR-   ,   

      . 

        

є        . 

, . , . .      

         

   [1].   . .  є 
     -   

    .    

є     QGIS   

    LIDAR-    

       

 . 

  –     

      , 

        

LIDAR –  . 

       

 є     ,    

 ,  ,  , DSM (Digital Surface Model –   

) –           

 ’є  ( ,   . .)  DTM (Digital Terrain 

Model –   ) –      

      ’є  [3; 7]. 

 
. 1.       



171 

       є 
 DEM (Digital Elevation Model –   ). 

 є        DSM 

 DTM.     є    ’є , 

       – , , , 

  ’є  [8]. 

 
. 2.  DE  

  –   ,  є   

 ’є ,    є  ( ,   

, є ) [6]. 

 
. 3.    DEM 

 

   є   NDVI (Normalized 

Difference Vegetation Index –    ). 

  є        



172 

  є      ’є  

 .    NDVI    DEM  

     ’  є  

  .     є DEM, 

    ’є   ,    

   [2].  

 
. 4.       

 

   DEM є    ,  

    .     

 ,     [4, 6].   

   є       

’є .         

   ’є ,    . 

 ’є ,    ,  є    

.  
    є   ’  

   ,     є 
   ,       

    DEM. 

          

є        ’є  

.   є     

 (  )  ,    ,  

 . 

        

  ,    ,  є  



173 

       є   

    .     

 ,    є      

       ,   

 ,     ,   – , 

 є  .        

      

 

 

 

 

 

 

 

 

 

 

 

 
. 5.      

 

  є    ,  є 
       .   

        

     ,     

        

  [5]. 

,        

          

       LIDAR-  

.       

        .  

є     ,   

є           

.        

       

   .  

 
1.  . .     / . . , . . ,  

. . . – . :   . 1987. –  240 . 2.  . .  

      /  

. .  //   . – ., 2003. –  .5. –  . 202–208.  

3.  . .     /  

. . , . . , . . . – .  . . . 



174 

. – . :   « », 2004. – 336 . 4.  . . 

 . / . . . – . 1. – . :  +, 1998. – 71 .  

5.  . .  / . . , . . . – . : 

- , 1993. – 213 . 6.  . .   

    / . . . – . : . , 1990. – 80 . 

7.  . .     / . . , 

. . , . .  –   . – . : , 2006. – 334 .  

8.  . .    / . . . – . : 

, 1991. – 240 . 

__________________________________________________________________ 
 

Stepanchenko O. M., Candidate of Engineering, Associate Professor,  

Boiko M. V., 4
th

 year Senior Student, (The National University of Water and 

Environmental Engineering, Rivne) 
 

DETERMINATION OF THE SPATIAL CONFIGURATION ROOFS ON 

THE BASIS OF HIGH ACCURACY SATELLITE OR AERIAL 

PHOTOGRAPHY AND LIDAR- CAPTURE OF DETERMINING 

INSTALLATION EFFICIENCY OF SOLAR BATTERIES 
 

The article is devoted to the problem of determining the spatial configuration 

of roofs for further possible installation of solar batteries, and suggests a 

possible automated solution of the problem on the basis of satellite or aerial 

photography and LIDAR- capture of earth's surface using geoinformation 

systems.  
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This article describes the creation of a website for searching words by a 

morpheme. In the process, the software package Python, Django frameworks 

and Bootstrap, as well as technologies HTML and CSS 3.0 were used. The 

goal was to create an application that will be simple and easy to use, with an 

opportunity for discussing by the authorized users, and a possibility to edit the 

content. The importance of receiving feedback from the users was also taken 

into consideration. The used technologies include: the development of 
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programming in Python; Work with Django frameworks and Bootstrap; 

creating a database SQLite; Regular Expressions - regular expressions in 

Python.  
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SOIL MOISTURE RESERVES MONITORING WITH THE 
APPLICATION OF TENSIOMETRIC METHOD 
 

In this paper the method for calculation the moisture content by the value of 
soil moisture potential value has been suggested. It also offers the 
identification technique of the basic hydrophysical characteristics using 
tensiometric moisture meters. 
Keywords: moisture, soil, hydrophysical functions. 
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Klepach M. I., Candidate of Physical and Mathematical Sciences, Associate 

Professor, Fylypchuk L. V., Candidate of Engineering, Senior Lecturer  

(The National University of Water and Environmental Engineering, Rivne) 

 

ANALYSIS AND COMPUTER MODELING OF AUTOMATIC 

INDUSTRIAL CONTROL OF pH AND Eh PARAMETERS OF 

WASTEWATER IN MECHANICAL MIXERS-REACTORS 

 

The results of research and computer processes modeling of automatic 

complex control of pH and Eh parameters of multicomponent wastewater in 

mechanical mixers-reactors in regent method of water sewage are shown. 

Keywords: wastewater, complex control OF pH and Eh, reagent method, 

computer modeling. 
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MODELING AND AUTOMATION OF THE HYDRAULIC BOREHOLE 

MINERALS MINING  

 

The basic systems of automation and modeling of the hydraulic borehole 

minerals mining are reviewed. 

Keywords: hydraulic borehole mining, minerals, automation, modeling, 

hydromonitor. 
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MEASUREMENT OF BOILER EFFICIENCY WITH THE PROSPECT OF 
EXTREME CONTROL 
 
The paper sets the task to measure the efficiency of boiler with the prospect of 
extreme control of fuel-air ratio by this criterion. The structural scheme of 
measuring efficiency by measuring the consumption of natural gas and heat 
energy transferred to the coolant is suggested and analyzed. 
Keywords: automation, boilers, extreme control. 
__________________________________________________________________ 
 

 . .,  ,  . .,  4  
(      , 
. ) 

 

     
     

   
 

       
      
 -    .   

       
      ,  
 . 

К ч  а: , ,  
. 



219 

 631.589: 65.011.5 

 

 . .,  4   ,  . .,  

,  . ., . . .,  (    

  , . ) 

 

    

  

 

       

.       

    . 

К ч і а:   , , 

. 

 

 

        

є    .     

’є   є  ,      

     [1].   , 

      

       

  .  ,   , є  

        

    . 

      

 є:   , , 

    ,    

,  .     

( )   є: 
-    ( )    

  (      , 

  ,    ); 

-  ; 

-    ;  

-  (    );   

-      ,  :    

,  ,  ,    

,   . 

        

:  , -  , 

   . 



220 

      

 є  15-30% ,    

      , 

      ,   

 [1-3]. 

    є     

,  ,      

 [3; 4].  

  є      

   ,      

      

 . 

   

      ’є    

      ,   

      ( . 1).  

 

 
 

. 1.    



221 

        

Arduino Mega 2560,    є  ATmega2560. 

 є      ,   

  /    ,  

,    .  

  Arduino Mega 2560    

 ( ),  є    . 

  є :   є  

,   –    ( ),   . 

         

     DHT22.   

 є     .  

      

Arduino        RS-485. 

   є   

      ,   

,  ,  ,  

 .  

    є     

 Arduino Mega 2560     .  

   ,    C++ Builder, є 
        ( . 2-3), 

    '    

    ,    

  ,     

( / ). 

 

 
. 2.      

 



222 

 
. 3.       

    ( )   

      

  ( . 4). 

 
. 4.     

     є  ,  

    [5]:  ,  є 
     ; 

     ; ,   

  ;     

;    . 

. ,     є   

  , є  , ,  

, , , є     

     .  ,  

    є  

   . 



223 

 

1.  . .      

 / . . , . .  //   "  ". – 

2013. – . №40. – . 245–250. 2.    

     / . . , . . ,  

. .  //       

 .  :    . – 2012. – . 

174(2). – . 53–59. –  : http://nbuv.gov.ua/ 

UJRN/nvnau_tech_2012_174(2)__10. 3. є  . .   

     / . . є  //   

’ -      : , , 

 :   -  Internet-

. – , 2014. – . 32–33. 4.  . . -  

     / . . , . . , 

. . є , . .  //   ' -    . – 

2014. – № 2. – . 65–68. –  : http://nbuv.gov.ua/ UJRN/ekit_2014_2_22.  

5. Speetjens S. L. Methodic design of a measurement and control system for climate control 

in horticulture / S. L. Speetjens, H. J. J. Janssen, G. van Straten, Th. H. Gieling, J. D. Stigter 

// Comput. Electron. Agric. – 2008. – Vol.64. – № 2 (December 2008). – P. 162–172. 

__________________________________________________________________ 
 

Markopolskyi V. O., 4
th

 year Senior Student, Kut a V. M., Senior Lecturer,          

Matus S. K., Candidate of Engineering, Associate Professor (The National 

University of Water and Environmental Engineering, Rivne) 
 

DEVELOPMENT OF AUTOMATED CONTROL SYSTEM OF THE 

GREENHOUSE MICROCLIMATE  
 

The main requirements for greenhouse control system were considered. The 

hardware and software for greenhouse automated climate control system 

were developed and described. 

Keywords: automated control system, greenhouse, microcontroller. 
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Roshcheniuk A. M., Senior Lecturer (The National University of Water and 

Environmental Engineering, Rivne) 

CREATIVE SELF-IDENTITY OF INFORMATION TECHNOLOGIES 

SPECIALISTS 

The article highlights some aspects of creative self- identity problems of IT 

specialists. The attention is focused on the development and implementation of 

capabilities, the gradual personal growth, the disclosure of internal capacity 

and striving to maximize their full potential. 

Keywords: creativity, self-identity, creative person, creative self- identity of the 

individual. 
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