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1.1      
 

 
  (  ) —  ,   

      ,   
       . 

    ,   
,  , . 

       ,  
         

   .    
 .   —  ,    

        . 
,       . 

      : 
   NDVI    . 

  NDVI   ,    
    ,     

   .      
   ,     .  

          
 ,   ,    NDVI,   

      . 
    PVI.    

         
.        

,      .   ,  
NDVI     . 

   —  ,   
   SAVI.   ,    

  L    ,      
  Huete   ,      

   ,    .   
MSAVI  ,     . 

 ,   ,  
  .   ё  

     , 
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1.2     (NDVI) 
 

    (Normalized Difference 
Vegetation Index)      

  .      
    ,   

  . 
 NDVI    

 𝑁𝐷𝑉𝐼 = 𝜌𝑁𝐼𝑅−𝜌𝑅𝜌𝑁𝐼𝑅+𝜌𝑅 ,                                                                                       (1) 

 
 𝜌𝑁𝐼𝑅 —     ; 

      𝜌𝑅  —     . 
 NDVI        , 

   ,       
          

       .   
NDVI        

,       
 ё    NDVI     

   .      
      NDVI   

.       NDVI    
  ,      

   ,   , 
   , , , -   

 -   [9]. 
 
1.3  -  

 
   -        

         
   ,      

 .        
          

 . 
  -     

        
    ,   ,   

 .       
        

,        
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 ,       
  . 

      (    
  )      

  ,     
  ,        

   Terra/Aqua-MODIS  Landsat-TM/ETM+ [1]. 
  -      

 ,      
. 

      -   
  : 

-      
     ,   

 ; 
-       

       ; 
-          

      ; 
-        

; 
-      , 

      [14]. 
 - ,  ,     

       
( ,     ),    

        
 .       

         
. 

     ,    
   .   –    
       

(  ,  , ,  , 
   . . ) [8]. 

 -    ,  
        ( ) 

   NDVI      
   .  

     NDVI    
 -       NDVI  .  

         
 .       ,  
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 ,        
     . 

 -          
NDVI     .csv      NDVI 

  ,          
.      NDVI 

   ,    , 
      ,  

       ,  
 ,    , , , -

   -  . 
 
1.4     

 
     (  
,      

     )  
    ,   

    ,    . 
   .  

     .   
       

     GDAL (Geospatial Data Abstraction 
Library),  ,       

  PHP,      
 ,   ,  . 

       
   ,   ,   
   ,    

    . 
      ,    

 JavaScript,  MapSurpher  
      

  API.  
        -

        
 PostgreSQL.        

  ,    ,   
  (    ).    

  ,  Linux, UNIX,  Windows.   
   ACID,    , 

, , ,   .   
   SQL92  SQL99,  INTEGER, NUMERIC, 
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BOOLEAN, CHAR, VARCHAR, DATE, INTERVAL,  TIMESTAMP.   
    ,  , , 

 .     API   
 C/C++, Java, Perl, Python, Ruby, Tcl, ODBC,   . 

    , PostgreSQL   
     Multi-Version Concurrency 

Control (MVCC),     ,  , 
 ,   (  ),  

, /  ,   
   .    

,     ,    
      ,  

.        
  ,   ,     

 .        
      .  

      
       

 GeoServer,     ,  
     

OGS: WMS, WFS, WCS.   WFS-T (WFS-Transaction). 
 , ,    GeoServer,   

         ,   
      

    .   
 : .jpeg, .png, .svg, .kml/kmz, .gml, .pdf, ESRI Shapefile  . 

       
GeoServer         

  GeoServer.      web-   
       

  . 
 

1.5    
 
         

         
.            

     
  [7]. 

         
NDVI   -      ,    

 - ,    ,    
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      NDVI   
   . 
        

   : 
- C  (GeoMixer) (http://projects.scanex.ru/demoagro/) — web-

         
   ,  : Kosmosnimki.ru  OpenStreetMap 

   GeoMixer    
       ,   

          
     ,   
. 

 GeoMixer    API,   
     web-     

    . 
 GeoMixer      

 ( ):    ,   ,  , 
,  ,   ,  
,         

NDVI.  
   NDVI   ,  

 ё     .      , 
     NDVI     

      ё   NDVI.  
         
 NDVI  16 .      ( )   

        NDVI. 
       NDVI     

  (  ,  ).      .xlsx 
       . 

- ExactFarming (https://www.exactfarming.com)   
, . .         
:  ,  , 

      . 
      ё   

    ,   
( )  .    

    ё   ,     
    .   ,  

,      ,   
        . 



11 
 

 

 ExactFarming,      
 Android,   ,    
       . 

  —    . : 
1)      (   

   ё ); 
2)  ,    ; 
3) ,       ; 
4)      (  

 ); 
5) ё    . 

       
        . 
          

(         ). 
          

       
(   Wi-Fi). 
   —       

: 
1)     ; 
2)        

; 
3)          

 . 
        ё  

          
   ,  , ,  . 

         
. 
  —   : 

1)       ; 
2)     (  , 

  ); 
3)   ; 
4)   . 

    ,   
        

     .     
          

  Android    ExactFarming  
        

. 
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(     )    

 ,        
      

  , . .  (    
)        

          
. 
-  AgroVisio (http://agrovisio.ru)   

     . .    
  .     

   NDVI   /GPS  
   ,    

   . 
 AgroVisio     .  

          
         

 ,      
 .        

          
 . 

 AgroVisio     NDVI  
      
 ( ).  

  AgroVisio       
 ,   ,    , 

    ,     . 
 AgroVisio    « », « », « », 

« », « », « », « - ». 
 ,     

« »,     
         

    . 
  1       

:  
-   ;  
-    ; 
-      ; 
-     NDVI; 
-     NDVI. 
 

 

http://agrovisio.ru/
http://agrovisio.ru/
http://agrovisio.ru/
http://agrovisio.ru/


13 
 

 

 1 —        
  
 

 
 

  
GeoMixer ExactFarming AgroVisio  

 
 

 
 

    

 
  
 

    

 
 
  

  

    

 
  

NDVI 
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1.6    1 

 
        

       
   - ,      

 .  -      
    ,    

        
,       
,           

Terra/Aqua-MODIS  Landsat-TM/ETM+.     NDVI 
(   )       
2000 .      -       
 ,       

 . 
       ,  

 NDVI, PVI, SAVI, MSAVI       
.       

,    NDVI     
         
   ,      [12]. 

 ё    ,    
      

   ,   .  
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      : 
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-    ; 
-      ; 
-     NDVI; 
-     NDVI. 

    , ,   
   .     

,          
 .       

,     ,   
     .  
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2     -    
   

 
2.1      

 
       

         
      .   

      , 
         

 (    ),    
   ,    

 (   ).     
,         

       
     

 [6]. 
      

       , 
   - ,       

 NDVI       
. 

       
        

   . 
      , 

 . 
     

  : 
-       NDVI  

     ,   
       
   (    YYYY-MM-DD),      
  NDVI    ; 

-       PNG  JPG; 
-     :    

NDVI     (Sentinel-2A, Landsat-8), 
  - ; 

-   ,      
 ; 

-        
   NDVI      

  - . 
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       ,  
,     (     ), 

, ,     (   
    - ). 

          
   NDVI      

 .      
      ,     

   NDVI    .  
,   ,      
   [10]. 

      
, -    -

 .     : 
 -   ,     

,    ; 
 -      

  ; 
 -       

-  ; 
 -      

. 
 

2.2      
 

     
      

   [5].  
   (Use Case Diagrams)  
  ,      

      ( ).  
       (  

 ),       
.        

( ,  ),      
  .  

       ,   
.  , ,       

 (   ),    
 .  

  ,     , 
   ,     . 
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     .    
     ,    .  

     . 
      ,   

       . 
     : .  
  « »:  

-   ; 
-   ; 
-   ; 
-    . 

      . 1.  
 

 
 1 —    

 
     ,   

 2,       . 
П  «В   »: 
-   ; 
-   . 
П  «В    »: 
-  - ; 
-  Landsat-8; 
-  Sentinel-2A. 
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  .     UML  

  (activity diagram). 
   (UML- )   

   ё  .    
      

    ё   — 
     , ё   

 ,         . 
       

   ,   ,    
 .    ,   

  .       
,    .   
        
 ( )   . 

      
 . 
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 ,      ,   
      .    
   ,  —   ,    

  .       ,  
   .  

    «     
 NDVI». 

П  1: П      NDVI. 
 1) ; 
 2)   ; 

3)   « »; 
 4)   ; 
 5)    ; 
 6)   «  ». 
       NDVI 

   3. 
 

 
 3 —   «     NDVI» 
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2.3    
 
  ,    4,   

,  ,     . 
 

 
 4 —   

 
      : 

 -  «DB» —     ,   
  ; 

 -  «HTTPQueryModel» —      
     HTTP ; 

 -  «PopupModel» —     ,     
    ; 

 -  «VegaModel» —     - ; 
 «PopupForms» —     (  ). 
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2.4     
 

  (Component diagram),   
 5,    ,   

        
( )  .  

 

 
 5 —    

 
       

  : 
- П    ДЗЗ (  я ). 

  ,   -  
 « -36».     

  ,  -   
 ( ) . 

    ScanReceiver,  
     . 

 - П    ДЗЗ.   
   (  ,    

 ,      
   (Scanex Spot Tools)). 

       : Terra, Aqua, 
SPOT 4, SPOT 5, FORMOSAT-2, IRS-P5, CARTOSAT-2, EROS A, EROS B, 
RADARSAT-1, RADARSAT-2  ENVISAT-1. 
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,      ScanReciever 

(ScanCopier). 
- П  я .     42 ,  

     .   
 (    )  PostgreSQL. 

 - П   .    
GeoServer,         

.    MapSurfer,     
 . 

 - П     .   
   (NDVI)   -    

  . 
 - П  я.     
PostgreSQL.      SSH  SCP .   
    MapAdmin. 

 
2.5    

 
  ,      
 MapSurfer. 

       
.         

(  6). 
 

 
 6 —        
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       «  
»,       
 NDVI [11].     AJAX- , 

        NDVI 
  . 

   :   
  ,        

 -  [3].    .xml,   
  .      .xml  

     NDVI.     
,    ,     

  JavaScript    jQuery. 
 7      

 . 
 

 
 7 —        

  
 

        
:  

 -  ; 
 -     ; 
 -   ( ); 
 -   ( ); 
 -     . 

      8. 
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 8 —     

 
2.6    2 

 
        

: 
 -     ; 
 -    -    ; 
 -       NDVI  

      (   
         

(    YYYY-MM-DD),      
 NDVI    ); 

 -   ,      
 ; 

 -     :    
NDVI   (Sentinel-2A  Landsat-8)   -

 (         
  ,     

(      ); 
 -       .png  .jpg; 
 -        

   NDVI      
 - ; 
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 -      -    
  «  » web-   . 

   : 
 -     ,    

    ; 
 -   ,     ; 
 -    ,    

 .  
       

      MapSurfer. 
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3   
 

3.1   
 

   MapSurfer    web- , 
,        

 . 
, ,    ,   
 web- ,  ,     

 HTML [16].      HTML 
   ,  . 

     ,  
   (   HTML,  , 

   ) .  
  JavaScript,     

( ),  web-   [15].   
   HTML- ,       

   .js, ,   ,   web-
. JavaScript    ,  

,     HTML- .    
      (  , 
 web- ,   -  ,   

  . . )        
 web-       

  .    AJAX,   
  web-     .  

       
JavaScript   jQuery, ,   ,   
jqPlot.      .  jqPlot 

   ,   , 
    : ,   

  .       9 Y-  
 .          

     ,  
   . 

    PHP,   
  web- ,       ,  

 ,     [14].     
JavaScript,       ( ), 

 PHP    .  ,   
   ,  HTML-    

 PHP.      HTML- , 
   PHP ,      
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.   PHP     
,     .xml,    

 [4]. 
      JavaScript  PHP   

      web-  Brackets. 
 Brackets       

,    HTML, CSS, PHP  JavaScript.   
     ,    

 . .     Mac, 
Windows  Linux.  

     ,  
      ,   

 HTML-       (Live Preview), 
   web- . 

     jqPlot  
jQuery   JavaScript.   9  

   ,     
   .xml. 

 

 
 9 —        

 MapSurfer 
 

HTML-      ,   
  « ».     CSS,   

   ,     
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 (  10).     
 ,       . 
 «  »     

 ,    . 

 

 
 10 —    «  » 

 
  MapSurfer   ,  

   11.  
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 11 —        

 
         

  ,     . 
 
3.2    3 

 
      ,    

    -     
        MapSurfer 

 .      
jqPlot  jQuery   JavaScript. HTML-   

   ,     « »,  
  CSS,      , 

    . 
       NDVI   - . 

     «  »   
         

jSON,        NDVI.    
        

 NDVI    . 
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.    ,     
       

   -        
  ,        

    ,  
     ,   

        Terra/Aqua-
MODIS  Landsat-TM/ETM+.     NDVI 
(   )       
2000 .      -       
 ,       

 .      
 ,   NDVI, PVI, SAVI, MSAVI    
   . ё    

,       
      , 

  .   
        

      -    
  .   :  

   ,     
   ;   , 

    ;    
,     .   

      
     MapSurfer. 

      ,    
    -     

        MapSurfer 
 .      

jqPlot  jQuery   JavaScript. HTML-   
   ,     « »,  

  CSS,      , 
    . 

    : 
-       NDVI   

 - ; 
-     ; 

 -  ,   . 
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 Щ  
 

 —   . 
 —  . 
 —   . 

 —   . 
  —      . 

 —     . 
 —   . 

 —    . 
« » —     . 
ACID — Atomicity Consistency Isolation Durability (  

  ). 
AJAX — Asynchronous Javascript And Xml. 
API — Application Programming Interface (   ). 
CSS — Cascading Style Sheets. 
ESRI — Environmental Systems Research Institute (  , 

  ). 
GDAL — geospatial data abstraction library (   -

 ). 
HTML — HyperText Markup Language. 
JPG — Joint Photographic Experts Group. 
MVCC — Multi-Version Concurrency Control. 
NDVI — Normalized Difference Vegetation Index (   

 ). 
ODBC — Open Database Connectivity. 
PDF — Portable Document Format (    

). 
PHP — (Personal) Hypertext Preprocessor 
PNG — Portable Network Fraphics 
PVI — Perpendicular Vegetation Index (   

). 
SAVI — Soil Adjusted (   ). 
SQL — Structured Query Language («   »). 
SVG — Scalable Vector Graphics (   ). 
UML — Unified Modeling Language (   ). 
XML — eXtensible Markup Language.  
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