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ʊɽʈʄʀʅʓ, ʆʇʈɽɼɽʃɽʅʀʗ ʀ ʉʆɻʃɸʐɽʅʀʗ  

 

ɸʚʪʦʨʠʟʘʮʠʷ ï ʤʝʭʘʥʠʟʤ ʧʨʦʛʨʘʤʤʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʩʝʢʨʝʪʥʳʭ ʩʣʦʚʘ ï ʠʤʷ ʠ ʧʘʨʦʣʴ ï ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʩʠʩʪʝʤʦʡ ʧʨʠ ʚʭʦʜʝ. 

ɹʘʟʦʚʦʝ (ʩʠʩʪʝʤʥʦʝ) ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ - ʛʦʪʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʉʋɹɼ ʠ ʜʨ.). 

ɹʘʟʘ ʜʘʥʥʳʭ ï ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶʪʝʨʝ, ʫʧʨʘʚʣʷʝʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ʉʋɹɼ, ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʠ 

ʚʳʙʦʨʘ ʯʘʩʪʠ ʜʘʥʥʳʭ ʧʦ ʟʘʜʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

ɺʝʙ-ʙʨʘʫʟʝʨ (Web browser) - ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʝʙ-ʩʪʨʘʥʠʮ; 

ʩʦʜʝʨʞʘʥʠʷ ʚʝʙ-ʜʦʢʫʤʝʥʪʦʚ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʬʘʡʣʦʚ ʠ ʠʭ ʢʘʪʘʣʦʛʦʚ; ʫʧʨʘʚʣʝʥʠʷ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷʤʠ; ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ (Web application) - ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ 

ʢʣʠʝʥʪʦʤ ʚʳʩʪʫʧʘʝʪ ʙʨʘʫʟʝʨ, ʘ ʩʝʨʚʝʨʦʤ ð ʚʝʙ-ʩʝʨʚʝʨ. ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʨʝʘʣʠʟʫʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩʳ ʢ ʩʝʨʚʝʨʫ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʦʪʚʝʪʳ ʦʪ 

ʥʝʛʦ. ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʧʦʣʫʯʘʝʪ ʟʘʧʨʦʩ ʦʪ ʢʣʠʝʥʪʘ, ʚʳʧʦʣʥʷʝʪ ʚʳʯʠʩʣʝʥʠʷ, ʧʦʩʣʝ ʵʪʦʛʦ 

ʬʦʨʤʠʨʫʝʪ ʚʝʙ-ʩʪʨʘʥʠʮʫ ʠ ʦʪʧʨʘʚʣʷʝʪ ʝʸ ʢʣʠʝʥʪʫ ʧʦ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʘ 

HTTP. 

ɺʝʙïʩʝʨʚʠʩ; ʚʝʙ - ʩʣʫʞʙʘ (Web service) ï ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʚʝʙ-

ʩʝʨʚʝʨʝ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʘʤ ʯʝʨʝʟ ɺʩʝʤʠʨʥʫʶ 

ʧʘʫʪʠʥʫ. 

ɺʝʙ-ʩʝʨʚʝʨ (Web server) - ʪʝʭʥʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʠ ʠʩʧʦʣʥʷʝʤʘʷ ʥʘ ʥʝʡ 

ʧʨʦʛʨʘʤʤʥʘʷ ʢʦʤʧʦʥʝʥʪʘ (ʩ ʵʪʠʤ ʞʝ ʥʘʟʚʘʥʠʝʤ), ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʠʥʠʮʠʠʨʫʝʤʳʝ ʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʥʘ ʦʩʥʦʚʝ HTML-ʟʘʧʨʦʩʦʚ ʠ HTML-

ʦʪʚʝʪʦʚ ʥʘ ʥʠʭ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTP, ʘ ʪʘʢʞʝ ʦʙʤʝʥ ʬʘʡʣʘʤʠ ʤʝʞʜʫ ʥʠʤʠ ʧʦ FTP 

ʧʨʦʪʦʢʦʣʫ. ʆʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʢʣʠʝʥʪʦʚ ʢ ʚʝʙ-ʩʘʡʪʫ ʠ ʠʩʧʦʣʥʝʥʠʝ ʩʢʨʠʧʪʦʚ, 

ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʷʤ. 

ɻʀʉ-ʩʝʨʚʝʨ (GIS server) ï ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʜʦʩʪʫʧ ʢ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʥʘ ʥʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ 

ʯʝʨʝʟ ʚʝʙ-ʩʝʨʚʠʩʳ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (graphical user interface, GUI) -  

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦʚʝʜʝʥʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʝʨʝʟ 

ʚʠʟʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ï ʦʢʥʘ, ʩʧʠʩʢʠ, ʢʥʦʧʢʠ, ʛʠʧʝʨʩʩʳʣʢʠ ʠ ʪ.ʜ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, 

ʧʦʠʩʢʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʠʩʪʝʤʳ - ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʪʴ ʧʨʠ ʫʚʝʣʠʯʝʥʥʦʡ 

ʥʘʛʨʫʟʢʝ ʙʝʟ ʦʱʫʪʠʤʦʡ ʧʦʪʝʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʪʘʢʞʝ ʚ ʦʙʱʝʤ ʩʤʳʩʣʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʩʫʱʝʩʪʚʠʤʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʥʘʨʘʱʠʚʘʪʴ ʤʦʱʥʦʩʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. 
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ʉʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ (Application server) ðʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨ (ʧʨʦʛʨʘʤʤ, ʩʢʨʠʧʪʦʚ), ʥʘ 

ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʳ ʧʨʠʣʦʞʝʥʠʷ. ʉʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʥʘʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʜʦʩʪʫʧʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʨʝʟ API (ʠʥʪʝʨʬʝʡʩ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ), ʦʧʨʝʜʝʣʸʥʥʳʡ ʩʘʤʦʡ ʧʣʘʪʬʦʨʤʦʡ. 

ʉʋɹɼ (ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ) - ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʝʝ ʦʨʛʘʥʠʟʘʮʠʶ, ʭʨʘʥʝʥʠʝ, ʮʝʣʦʩʪʥʦʩʪʴ, ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ, ʯʪʝʥʠʝ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʉʋɹɼ ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʝ 

ʜʘʥʥʳʭ, ʠ ʧʦʣʫʯʝʥʠʝ ʦʪʚʝʪʘ. 

ʌʘʡʨʚʦʣ (Firewall); ʄʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ - ʧʨʦʛʨʘʤʤʥʳʡ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʡ ʵʣʝʤʝʥʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʢʦʥʪʨʦʣʴ ʠ ʬʠʣʴʪʨʘʮʠʶ 

ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʥʝʛʦ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ.  

AJAX  ï ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ çʬʦʥʦʚʦʤè ʦʙʤʝʥʝ ʜʘʥʥʳʤʠ ʙʨʘʫʟʝʨʘ ʩ ʚʝʙ-ʩʝʨʚʝʨʦʤ. 

API  (Application programming interface - ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʡ, ʠʥʪʝʨʬʝʡʩ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ) ð ʥʘʙʦʨ ʛʦʪʦʚʳʭ ʢʣʘʩʩʦʚ, 

ʧʨʦʮʝʜʫʨ, ʬʫʥʢʮʠʡ, ʩʪʨʫʢʪʫʨ ʠ ʢʦʥʩʪʘʥʪ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʨʠʣʦʞʝʥʠʝʤ (ʙʠʙʣʠʦʪʝʢʦʡ, 

ʩʝʨʚʠʩʦʤ) ʠʣʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʚʥʝʰʥʠʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʘʭ.  

ASP.NET MVC  ï ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪ 

ʰʘʙʣʦʥ çʤʦʜʝʣʴ-ʧʨʝʜʩʪʘʚʣʝʥʠʝ-ʢʦʥʪʨʦʣʣʝʨè. 

GeoServer ï ʩʝʨʚʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, 

ʥʘʧʠʩʘʥʥʦʝ ʥʘ Java, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʙʤʝʥʠʚʘʪʴʩʷ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. 

JSON (JavaScript Object Notation) ð ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ JavaScript. 

HTML (Hyper Text Markup Language)  ï ʷʟʳʢ ʠ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, 

ʷʚʣʷʶʱʘʷʩʷ ʦʩʥʦʚʦʡ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ. ɹʣʘʛʦʜʘʨʷ ʥʘʙʦʨʫ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʘʥʜ 

(çʪʵʛʦʚè) ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʪʝʢʩʪ, ʛʨʘʬʠʢʫ, ʟʚʫʢ ʚ ʝʜʠʥʳʡ ʬʘʡʣ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʡ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ ï ʙʨʘʫʟʝʨʦʤ. ʏʘʩʪʴ ʪʵʛʦʚ ʷʟʳʢʘ ʧʦʟʚʦʣʷʝʪ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʶ, ʨʘʟʤʝʱʝʥʥʫʶ ʚ ʨʘʟʥʳʭ ʬʘʡʣʘʭ, ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʝʨʘʭ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʠ ʜʦʩʪʫʧʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦ ʠʭ ʢʦʤʘʥʜʘʤ - 

ʩʩʳʣʢʘʤ. 

HTTP (Hypertext Transfer Protocol) - ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʢʦʥʪʝʥʪʘ ʚ ʀʥʪʝʨʥʝʪ. 

HTTPS (HyperText Transfer Protocol Secure) ð ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʪʦʢʦʣʘ HTTP, 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʰʠʬʨʦʚʘʥʠʝ. ɼʘʥʥʳʝ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTPS, 

çʫʧʘʢʦʚʳʚʘʶʪʩʷè ʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʪʦʢʦʣ SSL. 

OpenLayers ð ʙʠʙʣʠʦʪʝʢʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ JavaScript, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (API), ʧʦʜʦʙʥʦʛʦ 

GoogleMap API ʠʣʠ Bing Maps API. 

http://your-hosting.ru/terms/d/db/
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Open source - ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ʀʩʭʦʜʥʳʡ 

ʢʦʜ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʜʦʩʪʫʧʝʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ, ʠʟʫʯʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʜʦʨʘʙʦʪʢʝ ʩʘʤʦʡ ʦʪʢʨʳʪʦʡ ʧʨʦʛʨʘʤʤʳ. 

PostGIS ï ʦʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʜʦʙʘʚʣʷʶʱʝʝ ʧʦʜʜʝʨʞʢʫ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʣʷʮʠʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ PostgreSQL. 

PostgreSQL ï ʩʚʦʙʦʜʥʘʷ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ. 

QGIS ï ʩʚʦʙʦʜʥʘʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 
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ʆɹʆɿʅɸʏɽʅʀʗ ʀ ʉʆʂʈɸʑɽʅʀʗ 

GIS (Geographic Information System) - ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ɹɼ ï ɹʘʟʘ ʜʘʥʥʳʭ 

ɻʀʉ ï ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʆʉ ï ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʇʆ ï ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʈɼ ï ʨʘʙʦʯʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʉʋɹɼ - ʉʠʩʪʝʤʘ ʋʧʨʘʚʣʝʥʠʷ ɹʘʟʦʡ ɼʘʥʥʳʭ 

ʉʍɼ - ʉʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʊɿ ï ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ 

SQL (Structure Query Language) - ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ ʢ 

ʨʝʣʷʮʠʦʥʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ 

TCP/IP (Transmission Control Protocol/Internet Protocol) ï ʇʨʦʪʦʢʦʣ ʀʥʪʝʨʥʝʪ 
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1. ɺɺɽɼɽʅʀɽ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʠ ʫʩʠʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʢʨʝʧʣʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʧʘʩʪʙʠʱʥʳʭ ʭʦʟʷʡʩʪʚ ʚ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ. ʎʝʣʴ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʨʝʰʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:  

ï ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʘʩʪʙʠʱʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ 

ʢ ʥʝʤʫ; 

ï ʆʙʝʩʧʝʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʉʝʨʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʢʘʨʪ ʭʦʨʦʰʦ ʚʳʷʚʣʷʶʪ ʦʩʥʦʚʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʝʢʪʦʨʥʦʡ (ʨʝʛʠʦʥʘʣʴʥʦʡ) ʠ ʰʠʨʦʪʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ɺʳʩʚʝʯʠʚʘʶʪʩʷ 

ʩʚʷʟʠ ʩ ʦʩʥʦʚʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʜʘʬʠʯʝʩʢʠʤʠ.  

            ʂʘʨʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʚr ʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʰʠʨʦʪʥʳʤ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʦʣʦʞʝʥʠʝʤ. ʉʚʷʟʘʚ ʢʘʨʪʫ 

ʩ ʣʦʢʘʣʴʥʳʤʠ ʠ ʧʦʣʝʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʬʘʢʪʠʯʝʩʢʠ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʚʩʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʚʧʣʦʪʴ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʝʥʥʦ ʧʦ-

ʥʦʚʦʤʫ ʦʨʛʘʥʠʟʦʚʘʪʴ ʘʥʘʣʠʟ ʢʘʨʪ. ʂʘʨʪʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ 

ʪʦʣʴʢʦ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʨʝʜʤʝʪ ʠʟʫʯʝʥʠʷ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʦ ʠ ʢʘʢ ʦʩʥʦʚʘ, ʦʨʛʘʥʠʟʫʶʱʘʷ ʤʘʪʝʨʠʘʣ ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ, ʧʦʟʚʦʣʷʷ 

ʝʛʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ï ʦʪ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʦʪʜʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʜʦ 

ʢʨʫʧʥʳʭ ʬʠʪʦʭʦʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ï ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ.  

 ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʫʩʪʳʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʩʦʙʝʥʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʧʫʩʪʳʥʥʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ, ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 

ʤʘʩʰʪʘʙʘʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʧʨʦʙʣʝʤʘ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʨʝʰʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. 

ɸʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ, ʦʙʣʘʜʘʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʦʙʟʦʨʥʦʩʪʴʶ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, 

ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪ ʦʙʩʪʘʥʦʚʢʫ ʠ ʧʨʠʥʷʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

ʧʨʠʨʦʜʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʤʝʩʪʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʪʦʥʦʤ ʠʣʠ ʮʚʝʪʦʤ ʦʪʨʘʞʝʥʳ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʷʚʣʝʥʠʷ. ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʝʨʠʡ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʩʣʝʞʝʥʠʷ ʟʘ 

ʜʠʥʘʤʠʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʝʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ʚʳʷʚʣʷʶʪʩʷ ʦʯʘʛʠ 

ʜʝʬʣʷʮʠʠ ʠ ʵʨʦʟʠʠ, ʘʨʝʘʣʳ ʥʘʨʫʰʝʥʠʡ ʧʘʩʪʙʠʱ ʚʦʢʨʫʛ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʧʨʠʚʦʜʦʧʦʡʥʳʝ ʥʘʨʫʰʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʜʦʨʦʞʥʘʷ ʵʨʦʟʠʷ ʠ ʪ.ʜ.). 

 

1.1. ʋʈʆɺɽʅʔ ʇʆɼɻʆʊʆɺʂʀ ʇʆʃʔɿʆɺɸʊɽʃʗ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʉʘʡʪʘ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʝʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ: 

1.1.1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʯʠʩʣʝʥʥʦʩʪʠ, ʨʝʞʠʤʫ ʨʘʙʦʪʳ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ 

ɼʦʩʪʫʧ ʢ ʩʝʨʚʝʨʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

¶ ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʧʝʨʩʦʥʘʣ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ï ʩʦʪʨʫʜʥʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʘʣʘʥʩʦʜʝʨʞʘʪʝʣʷ ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè ʠʣʠ ʧʨʠʚʣʝʯʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʨʘʙʦʪʳ ʧʦ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʩʠʩʪʝʤʳ. 
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¶ ʕʢʩʧʝʨʪʳ - ʩʦʪʨʫʜʥʠʢʠ ʧʨʠʚʣʝʯʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʝ ʨʝʰʝʥʠʷ ʧʦ 

ʧʦʜʢʣʶʯʝʥʠʶ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʥʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʠ ʨʘʟʚʠʪʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè. 

ʉʦʩʪʘʚ ʧʝʨʩʦʥʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè ʚ ʦʨʛʘʥʠʟʘʮʠʠ: 

¶ ʉʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ï ʠʤʝʶʱʠʡ ʦʩʥʦʚʥʳʝ ʟʥʘʥʠʷ ʧʦ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʶ ʩʝʪʝʡ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

¶ ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʙʘʟʳ ʜʘʥʥʳʭ ï ʠʤʝʶʱʠʡ ʦʩʥʦʚʥʳʝ ʟʥʘʥʠʷ ʧʦ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʶ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʉʋɹɼ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. 
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2. ʅɸɿʅɸʏɽʅʀɽ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʗ 

2.1. ɺʀɼʓ ɼɽʗʊɽʃʔʅʆʉʊʀ, ʌʋʅʂʎʀʀ, ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 

ʈʘʟʨʘʙʦʪʢʘ ɺʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʧʘʩʪʙʠʱ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʦʧʪʠʤʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʚʳʧʘʩʘ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ʎʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʬʝʨʤʝʨʘʤ 

ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʣʠ 

ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʘʩʪʙʠʱʥʳʤʠ ʟʝʤʣʷʤʠ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʦʚ. 

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ çGIS ʇʘʩʪʙʠʱʘè ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʦʥʝʥʪʘ ʨʘʙʦʪʳ ʩʦ ʩʧʫʪʥʠʢʦʚʳʤʠ 

ʜʘʥʥʳʤʠ, ʨʘʩʯʝʪʥʳʤʠ ʩʝʨʚʠʩʘʤʠ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ɺ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ çGIS ʇʘʩʪʙʠʱʘè ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʟʘʛʨʫʟʢʘ, ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ,  

¶ ʧʨʦʩʤʦʪʨ ʩʣʦʝʚ ʛʝʦʜʘʥʥʳʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʚʤʝʩʪʝ; 

¶ ʠʟʫʯʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʦʧʠʩʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʧʦ ʩʣʦʷʤ ʚ ʮʝʣʦʤ, ʪʘʢ 
ʠ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʦʙʲʝʢʪʘʤ ʩʣʦʸʚ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʘʚ 
ʜʦʩʪʫʧʘ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ 

ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ ʦʧʠʩʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʳʙʨʘʥʥʳʤ ʦʙʲʝʢʪʘʤ (ʚʝʜʝʥʠʝ 

ʩʧʨʘʚʦʯʥʠʢʦʚ), ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʘʚ ʜʦʩʪʫʧʘ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʵʢʩʧʦʨʪ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʪʘʙʣʠʮ ʩʨʘʚʥʝʥʠʷ 
ʜʘʥʥʳʭ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʛʦʜʘʤ. 

2.2. ʇʈʆɻʈɸʄʄʅʓɽ ʀ ɸʇʇɸʈɸʊʅʓɽ ʊʈɽɹʆɺɸʅʀʗ ʂ ʉʀʉʊɽʄɽ 

2.2.1. ʊʈɽɹʆɺɸʅʀʗ ʂ ʈɸɹʆʏʀʄ ʉʊɸʅʎʀʗʄ ʇʆʃʔɿʆɺɸʊɽʃɽʁ 

ʈʘʟʤʝʨ ʵʢʨʘʥʘ ʥʝ ʤʝʥʝʝ 13 ʜʶʡʤʦʚ. ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʥʝ ʤʝʥʝʝ 2 ɻʙ. ɺʝʙ-

ʙʨʘʫʟʝʨ ʩ ʧʦʜʜʝʨʞʢʦʡ JavaScript. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʉʘʡʪʘ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʨʘʫʟʝʨʳ,  ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʣʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ: HTML 5.0, CSS 2.0 ʠ JavaScript. 
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3. ʇʆɼɻʆʊʆɺʂɸ ʂ ʈɸɹʆʊɽ 

3.1. ɿɸʇʋʉʂ ʉʀʉʊɽʄʓ 

ɼʦʩʪʫʧ ʢ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦ ʯʝʨʝʟ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʳʯʥʦʛʦ webïʙʨʘʫʟʝʨʘ (Google Chrome, Internet Explorer, Mozilla Firefox). 

ɸʜʨʝʩ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ɻʀʉ ʎʇ ɸʣʤʘʪʳ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ: 

http://geoserver.geoset.kz/OL/ViewModis ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ 

ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʨʘʫʟʝʨ Google Chrome ʚʝʨʩʠʠ 5.5 ʠʣʠ ʚʳʰʝ. 

ʇʨʠ ʚʭʦʜʝ ʥʘ ʉʘʡʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʥʘ ɻʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ ʚ ʨʘʟʜʝʣ 

çɻʣʘʚʥʘʷè. 

ɺ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ çGIS ʇʘʩʪʙʠʱʘè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

¶ ɸʜʤʠʥʠʩʪʨʘʪʦʨ, 

¶ ʈʝʜʘʢʪʦʨ ʩʧʨʘʚʦʯʥʠʢʦʚ (ʨʝʜʘʢʪʦʨ ʩʧʨʘʚʦʯʥʠʢʦʚ), 

¶ ʄʦʜʝʨʘʪʦʨ (ʚʚʦʜ ʜʘʥʥʳʭ, ʢʨʦʤʝ ʩʧʨʘʚʦʯʥʠʢʦʚ), 

¶ ɸʥʘʣʠʪʠʢ (ʧʨʘʚʘ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ, ʢʨʦʤʝ ʩʧʨʘʚʦʯʥʠʢʦʚ). 

ɼʦʩʪʫʧ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ, ʧʨʦʚʝʨʢʘ 

ʨʦʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʨʦʩʝ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʇʨʦʩʤʦʪʨ ʠ ʠʟʤʝʥʝʥʠʝ ʨʦʣʝʡ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʪʦʣʴʢʦ ʩ ʨʦʣʴʶ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ.  

ʈʝʜʘʢʪʦʨʳ ʠ ʤʦʜʝʨʘʪʦʨʳ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʥʝʢʦʪʦʨʳʤ ʪʘʙʣʠʯʥʳʤ ʜʘʥʥʳʤ, 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʢʦ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʪʘʙʣʠʯʥʳʤ ʜʘʥʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʫ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʥʠʤʠ. 

ɸʥʦʥʠʤʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ (ʥʝ ʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ) ʥʝ ʠʤʝʪʁ ʜʦʩʪʫʧʘ ʢ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʶ çGIS ʇʘʩʪʙʠʱʘè, ʢʨʦʤʝ ʧʨʦʩʤʦʪʨʘ ɻʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ. 

 

ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʫʥʢʮʠʠ ʧʨʠʣʦʞʝʥʠʷ, ʜʦʩʪʫʧʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʩ ʨʦʣʴʶ ɸʜʤʠʥʠʩʪʨʘʪʦʨ. 

 

3.2. ʇʈʆɺɽʈʂɸ ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ ʉʀʉʊɽʄʓ 

ɽʩʣʠ ʧʨʠ ʧʦʧʳʪʢʝ ʜʦʩʪʫʧʘ ʢ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʶ çGIS ʇʘʩʪʙʠʱʘè ʩ ʢʣʠʝʥʪʩʢʦʛʦ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʙ-ʙʨʘʫʟʝʨʘ ʥʝ ʚʦʟʥʠʢʘʝʪ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ, ʪʦ ʩʠʩʪʝʤʘ 

ʨʘʙʦʪʘʝʪ ʥʦʨʤʘʣʴʥʦ. 

 

 

http://geoserver.geoset.kz/OL/ViewModis
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4. ʉʆʉʊɸɺ ʀ ʉʊʈʋʂʊʋʈɸ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʗ 

4.1. ɻʃɸɺʅɸʗ ʉʊʈɸʅʀʎɸ ʉɸʁʊɸ 

ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʩʤ. 

ʈʠʩʫʥʦʢ 1).  

ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʧʨʠʚʝʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ:  

1. ʅʘʚʠʛʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ ʧʦ ʨʘʟʜʝʣʘʤ.  

2. ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ.  

3. ʂʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʝʢʪʝ.  

ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ çGIS ʇʘʩʪʙʠʱʘè ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʫʞʥʦ: 1) 

ʚʳʙʨʘʪʴ ʨʘʟʜʝʣ ʠʟ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ 2) ʥʘʞʘʪʴ ʢʥʦʧʢʫ. 

 
ʈʠʩʫʥʦʢ 1. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʧʨʠʣʦʞʝʥʠʷ 

 

ɻʨʫʧʧʘ ʩʩʳʣʦʢ ʈʘʟʜʝʣʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʥʶ (ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʩʧʠʩʦʢ 

ʩʩʳʣʦʢ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʧʦ ʧʨʠʣʦʞʝʥʠʶ. ʉʦʩʪʘʚ ʤʝʥʶ ʟʘʚʠʩʠʪ ʦʪ 

ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʬʫʥʢʮʠʡ, ʤʝʥʶ ʜʣʷ ʥʝ ʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʩʤ. 

ʈʠʩʫʥʦʢ 2), ʜʣʷ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ (ʩʤ. ʈʠʩʫʥʦʢ 3). 

 

 

ʈʠʩʫʥʦʢ 2. ʄʝʥʶ ʜʣʷ ʥʝ ʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

 

ʈʠʩʫʥʦʢ 3. ʄʝʥʶ ʜʣʷ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ 

 

4.2. ʆʉʅʆɺʅʓɽ ʈɸɿɼɽʃʓ ʉɸʁʊɸ 

ʆʩʥʦʚʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʫʧʨʘʚʣʝʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè ʥʘʭʦʜʷʪʩʷ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ. ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè ʚʘʤ 

ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʩʩʳʣʢʠ: 

- çʆ ʩʘʡʪʝè;  

- çʂʘʨʪʳè; 
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- çɼʨʫʛʦʝè; 

- çɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè. 

4.2.1. ʆ ʉɸʁʊɽ 

ʈʘʟʜʝʣ çʆ ʩʘʡʪʝè ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS 

ʇʘʩʪʙʠʱʘè, ʦ ʪʦʤ, ʢʘʢ ʦʥʦ ʩʦʟʜʘʚʘʣʦʩʴ; ʘ ʪʘʢʞʝ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ 

ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʘʩʪʙʠʱʥʳʭ ʨʝʩʫʨʩʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ. 

4.2.2. ʂɸʈʊʓ 

ʈʘʟʜʝʣ çʂʘʨʪʳè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ NDVI Greenness Maps, ʂʦʨʤʦʚʳʝ ʨʝʩʫʨʩʳ, ɿʝʤʝʣʴʥʳʡ ʟʘʧʘʩ, 

ʇʦʨʦʜʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʅʘʛʨʫʟʢʘ ʥʘ ʧʘʩʪʙʠʱʘ ʠ ʆʙʚʦʜʥʝʥʠʝ ʧʘʩʪʙʠʱ.  

ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʧʨʦʩʤʦʪʨʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʚʠʜʠʤʦʩʪʴʶ ʩʣʦʝʚ, ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʲʝʢʪʘʤ ʠ ʪ.ʜ. 

4.2.3. ɼʈʋɻʆɽ 

ɺ ʨʘʟʜʝʣʝ çɼʨʫʛʦʝè ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʢʩʪʦʚʘʷ ʠ ʚʠʜʝʦ-ʠʥʩʪʨʫʢʮʠʷ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè ʠ ʢʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

4.2.4. ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀɽ1 

ʈʘʟʜʝʣ çɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʜʦʩʪʫʧʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʟʜʝʣʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʨʘʟʣʠʯʥʳʤ ʬʫʥʢʮʠʦʥʘʣʘʤ ʩʠʩʪʝʤʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ, ʘ ʪʘʢʞʝ ʞʫʨʥʘʣʠʨʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʝʡʩʪʚʠʡ ʚ ʩʠʩʪʝʤʝ. ʉʩʳʣʢʘ çMODISè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʛʨʫʟʢʠ 

ʧʨʦʜʫʢʪʘ MODIS ʚʝʨʩʠʠ 6 ʩ ʩʘʡʪʘ NASA LP DAAC  ʚ ʉʋɹɼ PostgreSQL ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ 

ç GIS ʇʘʩʪʙʠʱʘè. 

 

 

 
1 ˨ ͊ͤͤ·͚ ͣͦ͒ͯ͡Έ ͔͒ͦͫͭͯͨͤ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύͣ ͫ ͪͦ͡ΈΌ ζˢ˨˸ˮ˹ˮ˿́˾ˢ́˻˾η 
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5. ʆʇʀʉɸʅʀɽ ʌʋʅʂʎʀʁ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʗ 

5.1. ʈɽɻʀʉʊʈɸʎʀʗ ɺ ʇʈʀʃʆɾɽʅʀʀ 

ʃʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʞʝʣʘʶʱʠʡ ʨʘʙʦʪʘʪʴ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ, ʜʣʷ ʨʘʙʦʪʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ʜʦʣʞʝʥ ʩʦʟʜʘʪʴ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʯʪʦʚʦʛʦ ʘʜʨʝʩʘ. 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ. ɼʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʇʨʦʛʨʘʤʤʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʈʝʛʠʩʪʨʘʮʠʷè, 

ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʩʪʨʘʥʠʮʳ (ʩʤ. ʈʠʩʫʥʦʢ 4). 

 

ʈʠʩʫʥʦʢ 4. ʈʝʛʠʩʪʨʘʮʠ̫  ʚ ʇʨʦʛʨʘʤʤʝ 

 

ɼʘʣʝʝ, ʚʳ ʙʫʜʝʪʝ ʧʝʨʝʘʜʨʝʩʦʚʘʥʳ ʥʘ ʩʪʨʘʥʠʮʫ ʨʝʛʠʩʪʨʘʮʠʠ (ʩʤ. ʈʠʩʫʥʦʢ 5). 

 

ʈʠʩʫʥʦʢ 5. ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʘʢʢʘʫʥʪʘ 

 

1. ɺ ʧʦʣʝ "ʕʣ ʘʜʨʝʩ" ʚʚʝʜʠʪʝ ʘʜʨʝʩ ʚʘʰʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʚ ʬʦʨʤʘʪʝ 

login@mail.ru; 

2. ɺ ʧʦʣʷʭ "ʇʘʨʦʣʴ" ʠ "ʇʦʜʪʚʝʨʜʠʪʝ ʧʘʨʦʣʴ", ʚʚʝʜʠʪʝ ʧʘʨʦʣʴ, ʢʦʪʦʨʳʡ ʚʳ 

ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʚ ʉʠʩʪʝʤʝ. 

ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ "ʈʝʛʠʩʪʨʘʮʠʷ".  

ʇʨʠʤʝʯʘʥʠʝ: ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʶ çGIS ʇʘʩʪʙʠʱʘè ʚʘʰʝʡ ʫʯʝʪʥʦʡ 

ʟʘʧʠʩʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʟʥʘʯʝʥʦ ʧʦʣʥʦʤʦʯʠʝ (ʩʤ ʧ 5.1.1)  

5.1.1. ʉʆɿɼɸʅʀɽ ɸɼʄʀʅʀʉʊʈɸʊʆʈʆʄ ʋʏɸʉʊʅʀʂɸ ʋʏɽʊʅʆʁ ɿɸʇʀʉʀ ʇʆʃʔɿʆɺɸʊɽʃʗ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʫʨʦʚʥʠ ʜʦʩʪʫʧʘ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝʤ.  

ɺ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ çGIS ʇʘʩʪʙʠʱʘè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʤʝʪʴ 

ʩʣʝʜʫʶʱʠʝ ʨʦʣʠ: 

¶ ɸʜʤʠʥʠʩʪʨʘʪʦʨ, 

¶ ʈʝʜʘʢʪʦʨ ʩʧʨʘʚʦʯʥʠʢʦʚ (ʨʝʜʘʢʪʦʨ ʩʧʨʘʚʦʯʥʠʢʦʚ), 
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¶ ʄʦʜʝʨʘʪʦʨ (ʚʚʦʜ ʜʘʥʥʳʭ, ʢʨʦʤʝ ʩʧʨʘʚʦʯʥʠʢʦʚ), 

¶ ɸʥʘʣʠʪʠʢ (ʧʨʘʚʘ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ, ʢʨʦʤʝ ʩʧʨʘʚʦʯʥʠʢʦʚ). 

ɼʦʩʪʫʧ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ, ʧʨʦʚʝʨʢʘ 

ʨʦʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʨʦʩʝ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʫʯʘʩʪʥʠʢʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ-ʚʣʘʜʝʣʴʮʘ ʚʝʙ-

ʢʘʙʠʥʝʪʘ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ (ʩʤ. ʈʠʩʫʥʦʢ 6):  

¶ ʈʝʜʘʢʪʠʨʦʚʘʪʴ, ʥʘʟʥʘʯʘʪʴ ʨʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ; 

¶ ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʞʫʨʥʘʣ ʜʝʡʩʪʚʠʷ. 

 

ʈʠʩʫʥʦʢ 6. ʈʘʟʜʝʣ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ 

 

ʇʨʦʩʤʦʪʨ ʠ ʠʟʤʝʥʝʥʠʝ ʨʦʣʝʡ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʪʦʣʴʢʦ ʩ ʨʦʣʴʶ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʈʝʜʘʢʪʦʨʳ ʠ ʤʦʜʝʨʘʪʦʨʳ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ 

ʥʝʢʦʪʦʨʳʤ ʪʘʙʣʠʯʥʳʤ ʜʘʥʥʳʤ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʢʦ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʪʘʙʣʠʯʥʳʤ 

ʜʘʥʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʫ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. 

 

ʈʠʩʫʥʦʢ 7. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʨʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʠ ʧʨʠʩʚʦʝʥʠʷ ʨʦʣʠ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʩʤ. 

ʈʠʩʫʥʦʢ 7) ʚ ʚʝʙ-ʢʘʙʠʥʝʪʝ ɸʜʤʠʥʠʩʪʨʘʪʦʨʫ ʚʝʙ-ʧʨʠʣʦʞʝʥʠ ̫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ 

ʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ʨʘʟʜʝʣʝ ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀɽ: 

1. ɿʘʚʝʩʪʠ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʘʡʪʝ (ʣʠʙʦ ʥʘʟʥʘʯʘʪʴ ʨʦʣʴ ʫʞʝ 

ʩʦʟʜʘʥʥʦʡ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʚʝʣ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ ʥʘ ʩʘʡʪʝ).  
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ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʧʨʠʣʦʞʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʩʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ, ʩʦʟʜʘʥʥʫʶ ʚ ʧʨʠʣʦʞʝʥʠʠ ʚʝʙ-ʢʘʙʠʥʝʪʘ. 

5.2. ɸʚʪʦʨʠʟʘʮʠʷ ʥʘ ʇʦʨʪʘʣʝ 

ɽʩʣʠ ʚʳ ʫʞʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʇʦʨʪʘʣʝ, ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʉʠʩʪʝʤʳ 

ʚʳʙʠʨʘʝʤ ʠʥʪʝʨʬʝʡʩ "ɺʦʡʪʠ" (ʩʤ. ʈʠʩʫʥʦʢ 8). 

 

ʈʠʩʫʥʦʢ 8. ɺʭʦʜ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʘʚʪʦʨʠʟʘʮʠʠ 

 

ʇʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʫ ʘʚʪʦʨʠʟʘʮʠʠ. ɺ ʧʦʣʝ çʕʣ. ʘʜʨʝʩè ʚʚʝʜʠʪʝ ʘʜʨʝʩ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʫʢʘʟʘʥʥʦʡ ʚʘʤʠ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ. ɺ ʧʦʣʝ çʇʘʨʦʣʴè ʚʚʝʜʠʪʝ ʧʘʨʦʣʴ, 

ʢʦʪʦʨʳʡ ʚʳ ʪʘʢʞʝ ʫʢʘʟʳʚʘʣʠ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ. ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ "ɺʦʡʪʠ" (ʩʤ. ʈʠʩʫʥʦʢ 

9). 

 

ʈʠʩʫʥʦʢ 9. ɺʭʦʜ ʚ ʇʨʦʛʨʘʤʤʫ  
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6. ʌʋʅʂʎʀʀ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʗ, ɼʆʉʊʋʇʅʓɽ ɿɸʈɽɻʀʉʊʈʀʈʆɺɸʅʅʓʄ 

ʇʆʃʔɿʆɺɸʊɽʃʗʄ 

6.1. ʈʘʙʦʪʘ ʩ ʨʘʟʜʝʣʦʤ çɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè 

6.1.1. ʇʈʆʉʄʆʊʈ ʇɽʈɽʏʅʗ ʉʇʈɸɺʆʏʅʓʍ ɼɸʅʅʓʍ 

ʇʨʠʤʝʯʘʥʠʝ: ɼʦʩʪʫʧ ʢ ʬʫʥʢʮʠʦʥʘʣʫ ʤʦʜʫʣʷ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ʨʦʣʴʶ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠ ʄʦʜʝʨʘʪʦʨʘ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʭʦʜ ʥʘ ʇʦʨʪʘʣ ʚʳʧʦʣʥʝʥ, ʥʘ ʤʝʩʪʝ ʥʘʜʧʠʩʠ: "ɺʦʡʪʠ" ʧʦʷʚʠʪʩʷ 

ʥʘʜʧʠʩʴ "ɸʢʢʘʫʥʪ".  ʇʦʣʴʟʦʚʘʪʝʣʶ-ʤʦʜʝʨʘʪʦʨʫ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

1. ʚʚʦʜ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʧʨʘʚʦʯʥʠʢʦʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè ʚ 

ʣʶʙʦʤ ʨʘʟʜʝʣʝ; 

2. ʫʜʘʣʝʥʠʝ ʩʦʟʜʘʥʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ; 

3. ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ. 

ɼʣʷ ʨʘʙʦʪʳ ʚ ʤʦʜʫʣʝ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʥʘ ʥʫʞʥʳʡ 

ʧʦʜʤʦʜʫʣʴ ʠ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʥʝʦʙʭʦʜʠʤʫʶ ʬʫʥʢʮʠʶ (ʉʤ. ʨʠʩʫʥʦʢ 10). 

 

 

ʈʠʩʫʥʦʢ 10. ʄʦʜʫʣʴ çɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʟʜʝʣʝ çɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʟʜʘʪʴè ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʩʪʨʘʥʠʮʳ (ʨʠʩʫʥʦʢ 11).  

ɸ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʦʟʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʩʩʳʣʢʫ çʋʜʘʣʠʪʴè (ʉʤ. 

ʈʠʩʫʥʦʢ 11) ʚ ʩʪʨʦʢʝ ʪʘʙʣʠʮʳ ʩ ʥʘʠʤʝʥʦʚʘʥʠʝ ʫʜʘʣʷʝʤʦʛʦ ʨʘʟʜʝʣʘ. 

 

 
ʈʠʩʫʥʦʢ 11. ʌʫʥʢʮʠʷ çʈʝʛʠʩʪʨʘʮʠʷ, ʫʜʘʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ MODISè 
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ɺ ʨʘʟʜʝʣʝ çMODISè ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʪʢʨʳʪ ʜʦʩʪʫʧ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ 

ʩʥʠʤʢʦʚ MODIS ʠ ʦʙʨʘʙʦʪʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ (ʉʤ. ʈʠʩʫʥʦʢ 12). 

 

ʈʠʩʫʥʦʢ 12. ʆʧʮʠʠ ʟʘʢʣʘʜʢʠ çMODISè 

 

ʄʦʜʫʣʴ çʟʘʛʨʫʟʢʘ ʠ ʦʙʨʘʙʦʪʢʘ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭè 

ʄʦʜʫʣʴ çɿʘʛʨʫʟʢʘ ʠ ʦʙʨʘʙʦʪʢʘ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʟʘʛʨʫʟʢʠ ʚʩʝʭ ʧʨʦʜʫʢʪʦʚ MODIS ʠʟ ʠʩʪʦʯʥʠʢʦʚ NASA LP DAAC ʚ 

ʉʋɹɼ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè. ʌʫʥʢʮʠʦʥʘʣʳ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʧʨʝʜʣʘʛʘʶʪ 

ʤʘʩʩʦʚʫʶ ʟʘʛʨʫʟʢʫ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʠʘʧʘʟʦʥʦʚ ʚʨʝʤʝʥʠ, ʧʦʩʪʨʦʝʥʠʝ 

ʤʦʟʘʠʢʠ ʧʣʠʪʦʢ MODIS ʠ ʧʝʨʝʧʨʦʝʮʠʨʦʚʘʥʠʝ ʠʟ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʚ ʜʨʫʛʠʝ ʧʨʦʝʢʮʠʠ, ʘ 

ʪʘʢʞʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʘʪʘ HDF ʚ ʜʨʫʛʠʝ ʬʦʨʤʘʪʳ ʠ ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ. 

ɼʦʩʪʫʧ ʢ ʬʫʥʢʮʠʦʥʘʣʫ ʤʦʜʫʣʷ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʨʦʣʴʶ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

6.1.2. ʌʫʥʢʮʠʷ çʉʢʘʯʘʪʴ ʩʥʠʤʢʠ MODISè  

ʌʫʥʢʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʛʨʫʟʢʠ ʧʨʦʜʫʢʪʘ MODIS ʚʝʨʩʠʠ 6 ʩ ʩʘʡʪʘ NASA LP 

DAAC  ʚ ʉʋɹɼ PostgreSQL ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè.  

ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʣʠ 

ʦʙʥʦʚʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʧʫʪʝʤ ʚʳʙʦʨʘ ʧʨʦʣʝʪʦʚ ʠ ʠʥʜʝʢʩʘ ʜʘʥʥʳʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʤʝʪʘʜʘʥʥʳʭ, ʚʳʙʦʨʢʠ ʢʦʥʢʨʝʪʥʳʭ ʜʘʪ, ʠʭ ʟʘʛʨʫʟʢʠ, ʥʘʩʪʨʦʡʢʠ 

ʦʙʥʦʚʣʝʥʠʡ, ʚʝʜʝʥʠʷ ʤʝʪʘʜʘʥʥʳʭ.  

ɼʣʷ ʩʢʘʯʠʚʘʥʠʷ ʩʥʠʤʢʦʚ ʚʳʙʠʨʘʝʤ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʥʘʤ ʥʝʦʙʭʦʜʠʤ (ʢ 

ʧʨʠʤʝʨʫ 22.03.2020 ï 23.03.2020), ʥʘʙʦʨ ʜʘʥʥʳʭ MODIS, ʠ ʟʘʧʦʣʥʷʝʤ ʧʦʣʷ ʇʦʣʴʟʦʚʘʪʝʣʴ ʠ 

ʇʘʨʦʣʴ (ʩʤ.ʈʠʩʫʥʦʢ 13) ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʉʢʘʯʘʪʴè. ʀ ʚʩʝ ʩʥʠʤʢʠ ʚʳʙʨʘʥʥʳʝ ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʢʘʯʠʚʘʶʪʩʷ. 
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ʈʠʩʫʥʦʢ 13 - ʌʫʥʢʮʠʷ çɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ MODISè 

 

6.1.3. ʌʫʥʢʮʠʷ çʀʟʚʣʝʯʴ ʩʥʠʤʢʠ MODISè. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʚʣʝʯʴ ʜʘʥʥʳʝ 

MODIS ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʅʘʙʦʨ ʜʘʥʥʳʭ MODIS, ʫʢʘʟʘʪʴ ʇʘʧʢʫ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çʀʟʚʣʝʢʘʪʴè (ʩʤ. ʈʠʩʫʥʦʢ 14).  

 

ʈʠʩʫʥʦʢ 14 - ʌʫʥʢʮʠʷ çʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ MODISè 

 

6.2. ʈʘʙʦʪʘ ʩ ʨʘʟʜʝʣʦʤ çʂʘʨʪʳè 

ʈʘʟʜʝʣ çʂʘʨʪʳè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ 

ʧʨʦʩʤʦʪʨʘ ʩʚʷʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ.  

ʄʦʜʫʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʚʳʙʨʘʥʳ ʚ ʩʧʠʩʢʝ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʠ ʧʨʦʩʤʦʪʨʘ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤʠ ʠʥʬʦʨʤʘʮʠʠ.    

ɻʣʘʚʥʦʝ ʦʢʥʦ çʂʘʨʪʳè ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çGIS ʇʘʩʪʙʠʱʘè ʩʦʜʝʨʞʠʪ ʦʙʣʘʩʪʴ 

ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ ʠ ʚʢʣʘʜʢʫ çʄɽʅʖè, ʛʜʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʠʩʪʝʤʘ ʟʘʧʨʦʩʘ ʩʣʦʝʚ ʠ ʢʘʨʪ, 

ʚʢʣʘʜʢʠ ʣʝʛʝʥʜ, ʚʢʣʘʜʢʫ ʠʥʬʦʨʤʘʮʠʷ, ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ ʧʦ ʢʘʨʪʝ, ʢʥʦʧʢʫ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʢʥʦʧʢʫ ʜʦʤʦʡ, ʧʦʠʩʢ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ (ʉʤ. ʈʠʩʫʥʦʢ 15). 
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ʈʠʩʫʥʦʢ 15. ɺʠʜ ʛʣʘʚʥʦʛʦ ʦʢʥʘ 

 

6.2.1. ʀɿʄɽʅɽʅʀɽ ʄɸʉʐʊɸɹɸ ʂɸʈʊʓ  

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʰʪʘʙʘ ʢʘʨʪʳ ʠʩʧʦʣʴʟʫʡʪʝ ʢʥʦʧʢʫ  (ʪʦ ʝʩʪʴ 

ʜʣʷ ʧʨʠʙʣʠʞʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʦʪ ʦʙʲʝʢʪʦʚ ʢʘʨʪʳ) ʠʣʠ ʠʩʧʦʣʴʟʫʡʪʝ ʨʦʣʠʢ ʤʳʰʠ. 

ʇʨʦʢʨʫʯʠʚʘʥʠʝ ʨʦʣʠʢʘ ʤʳʰʠ ʦʪ ʩʝʙʷ ʧʨʠʙʣʠʞʘʝʪ ʢ ʢʘʨʪʝ ð ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʩʰʪʘʙ, 

ʧʨʦʢʨʫʯʠʚʘʥʠʝ ʨʦʣʠʢʘ ʤʳʰʠ ʥʘ ʩʝʙʷ ʫʜʘʣʷʝʪ ʦʪ ʢʘʨʪʳ ð ʫʤʝʥʴʰʘʝʪ ʤʘʩʰʪʘʙ. 

6.2.2. ʅɸɺʀɻɸʎʀʗ ʇʆ ʂɸʈʊɽ  

ɼʣʷ ʥʘʚʠʛʘʮʠʠ ʧʦ ʢʘʨʪʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʢʘʨʪʳ, ʠ, ʫʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʧʝʨʝʤʝʱʘʪʴ ʢʫʨʩʦʨ ʤʳʰʠ ʧʦ ʢʘʨʪʝ.  

6.2.3. ʇɸʅɽʃʔ ʋʇʈɸɺʃɽʅʀʗ ʉʃʆʗʄʀ  - çʄɽʅʖè  

ʀʥʪʝʨʬʝʡʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʢʥʦ ʢʘʨʪʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʘʥʝʣʴ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʘʪʨʠʙʫʪʦʚ ʪʨʝʙʫʝʤʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʥʦʧʢʫ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʦʢʥʦ 

ʣʝʛʝʥʜʳ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʩʠʤʚʦʣʠʢʫ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʦʢʥʝ ʢʘʨʪʳ.   

ʇʨʦʩʤʦʪʨ ʢʘʨʪ ʩʦʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʠʟ ʩʘʤʦʡ ʢʘʨʪʳ, ʥʦ ʠ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

1. ɹʦʢʦʚʘʷ ʧʘʥʝʣʴ çʉʣʦʡ ʤʝʥʝʜʞʝʨè, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʚʳʤʠ ʩʣʦʷʤʠ 

(ʜʦʙʘʚʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ): 

1) ʇʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʢ ʜʨʫʛʦʤʫ; 

2) ʅʘʩʪʨʦʡʢʘ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʣʦʷ. 

2. ʃʝʛʝʥʜʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʩʣʦʝʚ;  

3. ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʙʘʟʦʚʳʭ ʩʣʦʝʚ; 

4. ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʣʦʝ. 

 

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʩʪʨʘʥʠʮʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʷʤʠ - çʄɽʅʖè (ʉʤ. 

ʈʠʩʫʥʦʢ 16), ʩʦʜʝʨʞʘʱʘʷ ʩʧʠʩʦʢ ʛʨʫʧʧ ʩʣʦʝʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʟʜʝʣʦʤ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ.  

ʌʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʩʧʠʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚʝʙ-ʩʣʫʞʙ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʠʩʪʝʤʝ ɻʀʉ-ʤʦʜʫʣʷ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ 
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ʜʘʥʥʳʭ ʠʟ ʩʧʠʩʢʘ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʬʣʘʞʢʘ ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʚʝʙ-

ʩʣʫʞʙʳ ʚ ʦʢʥʝ ʢʘʨʪʳ. ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʪʘʚʠʪ ʬʣʘʞʦʢ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʣʦʡ, ʩ 

ʠʥʪʝʨʬʝʡʩʘ ɻʀʉ-ʤʦʜʫʣʷ ʙʫʜʝʪ ʧʦʩʣʘʥ ʟʘʧʨʦʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʣʦʷ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ. 

ʉʝʨʚʝʨ ʙʫʜʝʪ ʧʦʩʳʣʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʚʝʙ-ʩʣʫʞʙʘʤ ʥʘ ʢʣʠʝʥʪʩʢʦʤ ʢʦʤʧʴʶʪʝʨʝ ʠ ʜʘʥʥʳʝ 

ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʦʢʥʝ ʢʘʨʪʳ. 

 

           

ʈʠʩʫʥʦʢ 16. ʄʝʥʶ ʨʘʟʜʝʣʘ çʂʘʨʪʳè 

 

ɺ ʟʘʢʣʘʜʢʝ çʄʝʥʶè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʫʞʥʳʝ ʚʘʤ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ 

çʉʧʫʪʥʠʢè, çʅʘʙʦʨ ʜʘʥʥʳʭè, çɻʦʜè ʠ çɼʘʪʘè ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʭ ʥʘ ʢʘʨʪʝ (ʉʤ. ʈʠʩʫʥʦʢ 

17). 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʣʝʛʝʥʜʳ ʢ ʦʪʦʙʨʘʞʘʝʤʦʤʫ ʠʥʜʝʢʩʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

ʣʝʛʝʥʜʘ ʚʥʠʟʫ çʄʝʥʶè ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʦʢʥʦ ʣʝʛʝʥʜʳ ʧʦʜʣʦʞʢʠ ʚʳʙʨʘʥʥʦʛʦ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ. ʇʦʣʟʫʥʢʦʤ ʧʦʜ ʟʘʧʨʦʩʦʤ ʚʦʟʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʣʦʸʚ, 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʢʘʨʪʝ. 
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ʈʠʩʫʥʦʢ 17. ɺʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ 

 

ʆʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ ʛʨʫʧʧ çɹʘʟʦʚʳʭ ʩʣʦʝʚè ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʚʳʙʦʨʢʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʦʝʚ ʧʨʠ ʧʦʤʦʱʠ ʬʣʘʞʢʦʚ (ʉʤ. ʈʠʩʫʥʦʢ 18). 

 
ʈʠʩʫʥʦʢ 18. ɺʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ çɹʘʟʦʚʳʭ ʩʣʦʝʚè 

 

ʆʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ ʛʨʫʧʧ çʌʦʥʦʚʳʭ ʩʣʦʝʚè ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʚʳʙʦʨʢʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʦʝʚ, ʦʪʤʝʪʠʚ ʠʭ ʬʣʘʞʢʦʤ (ʉʤ. ʈʠʩʫʥʦʢ 19). ʇʦʣʟʫʥʢʦʤ ʧʦʜ ʟʘʧʨʦʩʦʤ 

ʚʦʟʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʣʦʝʚ ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʢʘʨʪʝ. 

 

     
ʈʠʩʫʥʦʢ 19. ɺʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ çʌʦʥʦʚʳʭ ʩʣʦʝʚè 
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ʇʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ  ʠʣʠ  ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ 

ʩʪʨʘʥʠʮʳ ʨʘʟʜʝʣʘ çʂʘʨʪʳè (ʉʤ. ʈʠʩʫʥʦʢ 20). 

 
ʈʠʩʫʥʦʢ 20. ʆʢʥʦ çʇʦʠʩʢè 

6.2.4. ʇʈʆʉʄʆʊʈ ʉɺʆɼʅʆʁ ʀʅʌʆʈʄɸʎʀʀ ʇʆ ɺʓɹʈɸʅʅʓʄ ʆɹʒɽʂʊɸʄ 

ʇʨʠ ʢʣʠʢʝ ʤʳʰʠ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚʦ ʬʨʝʡʤʝ ʜʘʥʥʳʭ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʦʢʥʦ, 

ʩʦʜʝʨʞʘʱʝʝ ʘʪʨʠʙʫʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʥʘ ʢʘʨʪʝ ʦʙʲʝʢʪʫ ʚʝʢʪʦʨʥʦʛʦ 

ʩʣʦʷ, ʧʨʠ ʚʳʙʦʨʝ ʪʦʯʢʠ ʥʘ ʨʘʩʪʨʦʚʦʤ ʩʣʦʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʚ 

ʵʪʦʡ ʪʦʯʢʠ ʥʘ ʚʩʝʭ ʚʢʣʶʯʝʥʥʳʭ ʨʘʩʪʨʦʚʳʭ ʩʣʦʷʭ (ʉʤ. ʈʠʩʫʥʦʢ 21). 

ʌʫʥʢʮʠʦʥʘʣ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

ʅʘʧʨʠʤʝʨ, ʦʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʚʳʙʦʨʝ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩʣʦʷ 

çNDVI Grenness Mapsè. ʇʨʠ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ, ʩʠʩʪʝʤʘ ʦʪʦʙʨʘʞʘʝʪ 

ʘʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ ʚʳʙʨʘʥʥʦʛʦ ʩʣʦʷ. ɺʩʧʣʳʚʘʶʱʝʝ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ çʀʥʬʦʨʤʘʮʠè̫ 

ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

a. ʅʦʤʝʨ ʚʳʜʝʣʘ; 

b. ʆʪʜʝʣ;  

c. ʂʣʘʩʩ ʧʘʩʪʙʠʱʘ; 

d. ɻʨʫʧʧʘ; 

e. ɻʨʫʧʧʘ ʥʘ ʣʘʪʠʥʩʢʦʤ; 

f. ɿʥʘʯʝʥʠʷ NDVI: ʜʘʪʘ, ʤʠʥʠʤʫʤ, ʤʘʢʩʠʤʫʤ, ʤʝʜʠʘʥʘ. 
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ʈʠʩʫʥʦʢ 21. ʆʢʥʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʩʣʦʶ 

 

ɼʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʚ ʬʦʨʤʘʪʝ Excel ʠʣʠ PDF, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ 

çʉʢʘʯʘʪʴè ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʚʩʧʣʳʚʘʶʱʝʛʦ ʦʢʥʘ çʀʥʬʦʨʤʘʮʠʷè. ɼʣʷ ʪʦʯʝʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚʳʙʨʘʥʥʦʛʦ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʥʘ ʢʘʨʪʝ ɺʳ ʤʦʞʝʪʝ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʘʪʨʠʙʫʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʦʙʲʝʢʪʫ. ʆʪʢʨʦʝʪʩʷ ʥʦʚʦʝ ʦʢʥʦ ʩ ʜʝʪʘʣʴʥʦʡ ʘʪʨʠʙʫʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʦʙʲʝʢʪʫ (ʉʤ. ʨʠʩʫʥʦʢ 21). 

6.2.5. ʌʋʅʂʎʀʗ çʇʈʆʉʄʆʊʈ ʉɺʆɼʅʆʁ ʀʅʌʆʈʄɸʎʀʀ ʇʆ ɺʓɹʈɸʅʅʓʄ 

ʆɹʒɽʂʊɸʄè 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʠʣʠ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. 

ʌʫʥʢʮʠʷ çʉʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʢʥʦ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʳʚʘʝʪ 

ʩʚʦʜʥʳʝ ʜʠʘʛʨʘʤʤʳ ʠ ʪʘʙʣʠʮʳ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʬʦʨʤʳ ʦʪʦʙʨʘʞʝʥʠʷ ʦʢʥʘ. 

ʀʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʚʳʙʦʨʝ ʦʙʲʝʢʪʘ ʥʘ ʢʘʨʪʝ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ ʚ ʨʘʟʨʝʟʝ ʢʦʨʤʦʚʳʭ ʚʳʜʝʣʦʚ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʜʝʣʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʚ çʄɽʅʖè ʚʳʙʨʘʪʴ ʠʟ çɹʘʟʦʚʳʭ ʩʣʦʝʚè 

ʥʫʞʥʳʡ, ʧʦʩʪʘʚʠʪʴ ʥʘ ʥʝʤ çɻʘʣʦʯʢʫè ʯʪʦʙ ʦʥ ʦʪʦʙʨʘʟʠʣʩʷ ʥʘ ʢʘʨʪʝ, ʚʳʜʝʣʠʪʴ ʣʝʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʫʞʥʳʡ ʢʦʥʪʫʨ ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘè ʚʥʠʟʫ ʦʢʥʘ 

çʂʘʨʪʳè (ʉʤ. ʈʠʩʫʥʦʢ 22). 
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ʈʠʩʫʥʦʢ 22. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ 

 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘè ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʘʷ ʚʢʣʘʜʢʘ ʚ 

ʙʨʘʫʟʝʨʝ çɻʨʘʬʠʢè, ʢʦʪʦʨʳʡ ʜʘʝʪ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʥʘʤʠ ʢʦʥʪʫʨʫ 

ï ʅʦʤʝʨ ʧʘʩʪʙʠʱʥʦʛʦ ʚʳʜʝʣʘ; ʆʪʜʝʣ; ʂʣʘʩʩ; ɻʨʫʧʧʘ. 

ɺʢʣʘʜʢʘ çɺʨʝʤʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴè ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʠʘʛʨʘʤʤʫ ʛʦʜʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʛʜʝ çʅʘʯʘʣʴʥʳʡ ʤʝʩʷʮè, çʂʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚè, çɻʦʜè ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟ ʩʧʠʩʢʘ ʧʨʝʜʣʦʞʝʥʥʦʛʦ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʥʘ ʥʫʞʥʳʡ ʚʘʤ ʛʦʜ ʠ 

ʤʝʩʷʮ, ʚʳʙʠʨʘʝʤ ʥʫʞʥʳʝ ʜʣʷ ʥʘʩ ʧʘʨʘʤʝʪʨʳ ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʆʙʥʦʚʠʪʴè (ʉʤ. 

ʈʠʩʫʥʦʢ 23). ʈʝʟʫʣʴʪʘʪ ʜʠʘʛʨʘʤʤʳ ʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦʟʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʬʦʨʤʘʪʝ 

PDF ʠʣʠ Excel (ʉʤ. ʈʠʩʫʥʦʢ 24). 
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ʈʠʩʫʥʦʢ 23. ɺʢʣʘʜʢʘ çɻʨʘʬʠʢè 

 

ʈʠʩʫʥʦʢ 24. ɺʢʣʘʜʢʘ çʊʘʙʣʠʮʘè 

 

 

ɺʢʣʘʜʢʘ çʀʩʪʦʨʠʯʝʩʢʠʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜè ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʛʨʘʬʠʢ ʤʝʞʛʦʜʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʛʜʝ çʅʘʯʘʣʴʥʳʡ ʛʦʜè, çʂʦʥʝʯʥʳʡ ʛʦʜè ʠ çʊʠʧè ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟ ʩʧʠʩʢʘ ʧʨʝʜʣʦʞʝʥʥʳʭ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʥʘ ʥʫʞʥʳʡ ʚʘʤ 

ʧʝʨʠʦʜ ʣʝʪ, ʚʳʙʠʨʘʝʤ ʥʫʞʥʳʝ ʜʣʷ ʥʘʩ ʧʘʨʘʤʝʪʨʳ ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʆʙʥʦʚʠʪʴè (ʉʤ. 

ʈʠʩʫʥʦʢ 25). ʈʝʟʫʣʴʪʘʪ ʜʠʘʛʨʘʤʤʳ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦʟʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ 

ʬʦʨʤʘʪʝ Excel ʠ PDF. 
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ʈʠʩʫʥʦʢ 25. ɺʢʣʘʜʢʘ ʛʨʘʬʠʢʘ çʀʩʪʦʨʠʯʝʩʢʠʡ ʚʨʝʤʝʥʥʦʡ ʨʷʜè 

 


