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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʭʦʟʷʡʩʪʚʫʶʱʠʝ 

ʩʫʙʲʝʢʪʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʦʨʦʜʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʯʸʪʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʤʝʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʠ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʨʳʥʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʈʝʯʴ ʠʜʸʪ ʦ ʙʦʣʴʰʦʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ (ʇʉ), 

ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʪʘʢ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʇʉ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ, ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʠ ʩʪʨʫʢʪʫʨʳ 

ʙʘʟ ʜʘʥʥʳʭ. ɺʩʝ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʇʉ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ. ɹʦʣʝʝ ʪʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʷ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʙʝʟ ʠʥʪʝʛʨʘʮʠʠ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʘʜʘʩʪʨʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɸ ʵʪʦʪ ʚʦʧʨʦʩ ʤʘʣʦ ʠʩʩʣʝʜʦʚʘʥ ʠ ʧʨʠ 

ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʩʫʱʝʩʪʚʝʥʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʛʦ 

ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʜʦʩʪʫʧʘ ʢʦ ʚʩʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʩʠʩʪʝʤʘʤ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʘ ʪʘʢ ʞʝ 

ʢʦ ʚʥʝʰʥʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ 

ʢʘʜʘʩʪʨʫ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʛʦ ʜʦʩʪʫʧʘ ʥʝʦʙʭʦʜʠʤʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉʚʝʜʝʥʠʷ ʦ ʥʝʜʚʠʞʠʤʦʤ ʠʤʫʱʝʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʨʘʞʘʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ  

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʚ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʘʭ 

ʚʝʜʸʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʸʪ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɿʘʯʘʩʪʫʶ ʩʚʝʜʝʥʠʷ ʠʟ 

ʵʪʠʭ ʩʠʩʪʝʤ ʥʝ ʩʦʚʧʘʜʘʶʪ ʚ ʜʝʪʘʣʷʭ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʨʳʚ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʘʜʘʩʪʨʦʤ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʯʸʪʦʤ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʥ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ, ʩʚʝʜʝʥʠʡ ʦ ʚʣʘʜʝʣʴʮʘʭ ʠ 

ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ. ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʦʙʱʝʥʠʷ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʘʚʪʦʨ ʩʤʝʝʪ ʟʘʷʚʠʪʴ, ʯʪʦ ʚʝʣʠʢʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʦʦʪʥʝʩʝʥʠʠ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦ ʩʚʦʠʭ ʩʝʣʴʭʦʟʫʛʦʜʠʷʭ ʩ ʜʘʥʥʳʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʙ. ʏʘʩʪʦ, ʣʶʜʠ ʥʝ ʟʥʘʶʪ ʢʘʢʘʷ ʠʤʝʥʥʦ ʟʝʤʣʷ ʠʤ 

ʧʨʠʥʘʜʣʝʞʠʪ. ʊʘʢ ʞʝ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ ʩʪʘʪʫʩʝ ʟʝʤʝʣʴ ʧʨʠ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʭ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ (ʢʫʧʣʷ/ʧʨʦʜʘʞʘ, ʘʨʝʥʜʘ). 

ʉʠʪʫʘʮʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʝʱʸ ʠ ʪʝʤ, ʯʪʦ ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʝʜʫʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʥʝʩʢʦʣʴʢʦ ʫʯʸʪʥʳʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ 

ʘʛʨʦʭʦʣʜʠʥʛʘʭ, ʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʀʉ ʫʯʸʪʘ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʚ ʨʘʟʨʝʟʝ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʦʙʲʝʢʪʘʤʠ ʫʯʸʪʘ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʨʘʙʦʯʠʝ ʫʯʘʩʪʢʠ, ʘ ʪʘʢ ʞʝ 

ʫʯʸʪ ʚ ʨʘʟʨʝʟʝ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʛʜʝ ʦʙʲʝʢʪʦʤ ʫʯʸʪʘ ʷʚʣʷʝʪʩʷ ʧʘʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʜʘʯʘ ʩʦʦʪʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ɻʂʅ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʨʝʰʘʝʪʩʷ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʚ ʯʘʩʪʥʦʤ ʧʦʨʷʜʢʝ, ʙʝʩʩʠʩʪʝʤʥʦ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʦʤ ʪʝʭʥʦʣʦʛʠʷ ʩʦʯʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦʟʚʦʣʠʣʘ ʩʦʟʜʘʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ, ʫʯʠʪʳʚʘʶʱʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ 

ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴ ʝʛʦ ʧʨʠʯʠʥʳ. 

ʇʦʤʠʤʦ ʛʣʘʚʥʦʛʦ ʩʚʦʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ 

ʚʩʝʛʜʘ ʠʤʝʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ɿʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʚʳʰʝʦʟʥʘʯʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚʩʪʘʣʘ ʚʚʠʜʫ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʯʸʪʥʳʭ ʩʠʩʪʝʤ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 
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ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʘʜʘʩʪʨʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʧʨʦʙʣʝʤʳ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʦʯʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʫʯʸʪʘ ʧʦʟʚʦʣʠʣʦ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʦʜʭʦʜ ʩ ʝʜʠʥʳʭ ʧʦʟʠʮʠʡ ʢ ʠʟʫʯʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʜʘʩʪʨʘ, ʢʘʢ ʦʪʨʘʩʣʠ 

ʟʥʘʥʠʡ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʟʫʯʝʥʘ ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʨʘʙʦʪʘʤ ʚ 

ʦʙʣʘʩʪʠ ʢʘʜʘʩʪʨʘ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ, ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ, 

ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʨʫʜʳ ɸ. ʇ. ʉʠʟʦʚʘ, ɸ. ɽ. ɸʣʪʳʥʦʚʘ, ʉ. ɸ. 

ɸʪʘʤʘʥʦʚʘ, ʉ. ɸ. ɻʨʠʛʦʨʴʝʚʘ, ʊ. ɺ. ʀʣʶʰʠʥʦʡ, ʊ. ʂ. ʂʦʣʝʚʠʜ, ɸ. ʄ. ʃʝʣʶʭʠʥʦʡ, 

ʆ. ɺ. ʄʠʢʣʘʰʝʚʩʢʦʡ, ʊ. ʌ. ʇʫʰʢʠʥʦʡ [55], ɽ. ɺ. ɿʦʣʦʪʦʚʦʡ [34], ɺ. ʅ. ɹʘʜʝʥʢʦ 

[4], ɸ. ɸ. ɺʘʨʣʘʤʦʚʘ, ɸ. ɺ. ʉʝʚʦʩʪʴʷʥʦʚʘ [11], ʉ. ʖ. ɺʘʩʶʪʠʥʩʢʦʡ [15], ɺ. ɸ. 

ʄʘʭʪʘ, ɺ. ɸ. ʈʫʜʠ [48], ɸ. ɺ. ʇʳʣʘʝʚʦʡ [57], ʧʦʩʚʷʱʸʥʥʳʝ ʪʝʦʨʠʠ ʢʘʜʘʩʪʨʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʨʘʙʦʪʳ ʉ. ʅ. ɺʦʣʢʦʚʘ, ɺ. ʇ. ʊʨʦʠʮʢʦʛʦ [49], ɸ. ɸ. ɺʘʨʣʘʤʦʚʘ, ɸ. 

ɺ. ʍʘʙʘʨʦʚʘ, ʉ. ʅ. ɿʘʭʘʨʦʚʦʡ [13, 12] ʚ ʦʙʣʘʩʪʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʟʝʤʝʣʴ, ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ. ʉ. ʊʠʢʫʥʦʚʘ, ɽ. ɻ. ʂʘʧʨʘʣʦʚʘ [18], ɸ. ɼ. ʀʚʘʥʥʠʢʦʚʘ [17], 

ɺ. ɸ. ʉʝʨʝʜʦʚʠʯʘ [61], ɺ. ʗ. ʎʚʝʪʢʦʚʘ [69, 72, 75, 76, 82, 87], ʇ. ɸ. ɼʦʢʫʢʠʥʘ [25], 

ʃ. ʄ. ɹʫʛʘʝʚʩʢʦʛʦ [10] ʧʦ ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ, ʨʘʙʦʪʳ ʖ. ʂ. ʅʝʫʤʳʚʘʢʠʥʘ, ʄ. ʀ. 

ʇʝʨʩʢʦʛʦ [50], ɸ. ʀ. ʇʘʚʣʦʚʘ [56] ʧʦ ʛʝʦʜʝʟʠʠ, ʩʪʘʪʴʠ ʇ. ɼ. ʂʫʞʝʣʝʚʘ [42] ʠ ʆ. ɺ. 

ɿʘʡʮʝʚʦʡ [33] ʧʦ ʛʝʦʩʪʘʪʠʩʪʠʢʝ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʠ ʩʳʛʨʘʣʠ ʨʘʙʦʪʳ ɺ. ʗ. ʎʚʝʪʢʦʚʘ [74, 

77, 78, 79, 85, 91], ʇ. ɸ. ʏʝʢʤʘʨʸʚʘ, ʉ. ɺ. ʃʫʢʠʥʘ [92], ɺ. ɸ. ɾʝʣʝʟʥʷʢʦʚʘ [73, 80], 

ɽ. ɻ. ʐʝʜʠʡ [93], ɺ. ʍʘʢʩʭʦʣʴʜ [66], ɺ. ʅ. ʊʝʤʥʠʢʦʚʘ [63], ɸ. ɺ. ɼʫʙʨʦʚʩʢʦʛʦ [26], 

ʇ. ʄ. ʄʘʟʫʨʢʠʥʘ [45], ɺ. ʇ. ʄʘʟʘʣʦʚʘ [43, 44, 94],  

ɸ. ʀ. ʀʚʘʥʦʚʘ [35, 94], ɸ. ɻ. ʖʥʫʩʦʚʘ [94], ʧʦʩʚʷʱʸʥʥʳʝ ʧʨʠʤʝʥʝʥʠʶ 

ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʚ ʢʘʜʘʩʪʨʝ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ,  ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʠ ʤʦʥʠʪʦʨʠʥʛʝ 

ʟʝʤʝʣʴ. 
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ʀʟ ʠʥʦʩʪʨʘʥʥʳʭ ʘʚʪʦʨʦʚ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ R. Hartman [98], A. Panagiotis 

[101], C. Portele [103], K. Pomakis, N. Julià, J. Masó [99, 100], Alan G. Evans [96], 

Gavin Schrock [97]. 

ʊʘʢ ʞʝ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʠʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ 

[64, 51, 52].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʯʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʙʦʪʝ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʨʠʟʥʘʢʦʚ ʢʘʜʘʩʪʨʦʚ ʢʘʢ ʫʯʸʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

2. ʌʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʜʘʩʪʨʘ ʢʘʢ ʫʯʸʪʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

3. ɺʳʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʜʘʩʪʨʘʤ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʫʯʸʪʘ 

ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʩʦʯʝʪʘʥʠʷ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʝʜʠʥʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

5. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʝʜʠʥʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʭʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʳʧʦʣʥʝʥʠʝ 

ʫʢʘʟʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ — ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʩʦʯʝʪʘʶʱʝʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʸʪ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʯʸʪ 

ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 
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1. ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʩʠʩʪʝʤ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ 

ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʘʜʘʩʪʨʦʤ. 

2. ɺʧʝʨʚʳʝ ʧʨʦʠʟʚʝʜʝʥʦ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʙʱʝʥʠʝ ʧʦʥʷʪʠʷ ʢʘʜʘʩʪʨʘ 

ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

3. ɺʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʦ ʧʦʥʷʪʠʝ «ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ». 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ ʩʦʯʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ  ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʚ 

ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ, ʤʦʞʥʦ ʢʘʢ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪʘʢ ʠ ʜʣʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ. ʇʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʫʶ 

ʩʪʝʧʝʥʴ ʦʙʱʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʚʦ ʤʥʦʞʝʩʪʚʝ ʧʨʠʢʣʘʜʥʳʭ 

ʦʙʣʘʩʪʝʡ ʩʘʤʦʡ ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʩʝʣʴʩʢʦʝ ʠ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ, ʵʣʝʢʪʨʦʩʝʪʠ, ʜʦʙʳʚʘʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʠʚʷʟʢʘ 

ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠ ʨʝʰʝʥʠʷ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʳʰʝ ʢʨʫʛʘ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʠʜʝʘʣʠʟʘʮʠʠ, 

ʬʦʨʤʘʣʠʟʘʮʠʠ, ʥʘʙʣʶʜʝʥʠʷ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʠ ʠʥʜʫʢʮʠʠ. 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʘʚʪʦʨʦʤ ʚ ʠʪʦʛʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʭ ʥʘ ʟʘʱʠʪʫ: 

1. ʇʨʠʥʮʠʧʳ ʩʦʯʝʪʘʥʠʷ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

2. ʄʝʪʦʜʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ  ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 
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3. ʊʝʭʥʦʣʦʛʠʷ ʩʦʯʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʤʘʪʝʨʠʘʣʝ, ʧʦʣʫʯʝʥʥʦʤ ʠ ʦʙʦʙʱʸʥʥʦʤ ʘʚʪʦʨʦʤ ʚ ʭʦʜʝ 

ʨʘʟʨʘʙʦʪʢʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʨʦʤʝ ʚʩʝʛʦ 

ʧʨʦʯʝʛʦ ʫʯʠʪʳʚʘʶʱʠʭ ʩʦʯʝʪʘʥʠʝ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ  ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʝʰʝʥʠʶ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʥʘʢʦʤʩʪʚʦ ʘʚʪʦʨʘ ʩ 

ʩʦʩʪʦʷʥʠʝʤ ʜʝʣ ʚ ʯʘʩʪʠ ʩʦʦʪʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ 

ʨʘʙʦʪʝ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʠʤʠ ʠʟʚʝʩʪʥʳʤ ʥʘʫʯʥʳʤ ʧʦʣʦʞʝʥʠʷʤ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʧʨʦʙʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, ʧʦʜʪʚʝʨʞʜʸʥʥʳʤʠ ʩʧʨʘʚʢʦʡ ʦ 

ʚʥʝʜʨʝʥʠʠ ʠ ʘʚʪʦʨʩʢʠʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʦʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ 

ʫʩʧʝʰʥʦʩʪʴʶ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʭʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ɻʀʉ «ʇʘʥʦʨʘʤʘ-ɸɻʈʆ», «ɻʀʉ ʉʝʨʚʝʨ», «GIS WebServer AGRO», 

ɸʈʄ ɸʛʨʦʥʦʤʘ, «ɻʀʉ ʂʘʨʪʘ 2011». 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʛʝʦʧʦʨʪʘʣʘ «ʎɸʉ «ɹʝʣʛʦʨʦʜʩʢʠʡ», Web-ʩʝʨʚʠʩʘ «ɸʪʣʘʩ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ», ʘ ʪʘʢ ʞʝ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ «ɻʀʉ ʂʘʨʪʘ 2011», 

çɻʀʉ ʉʝʨʚʝʨ», «GIS WebServer AGRO», ɻʀʉ «ʇʘʥʦʨʘʤʘ-ɸɻʈʆ», ɸʈʄ 

ɸʛʨʦʥʦʤʘ. ʅʘ ʙʘʟʝ ʵʪʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʩʪʨʦʝʥʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʝʢʪʘ «ʅʠʚʘ-ɸʚʪʦ». 

ʆʙʲʸʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʪʨʸʭ 

ʨʘʟʜʝʣʦʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʩʣʦʚʘʨʷ 

ʪʝʨʤʠʥʦʚ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 109 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʠʭ ʢʦʪʦʨʳʭ 10 ʧʫʙʣʠʢʘʮʠʡ 
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ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 168 ʣʠʩʪʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ 

ʠ ʩʦʜʝʨʞʠʪ 39 ʨʠʩʫʥʢʦʚ, 14 ʪʘʙʣʠʮ. 
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1 ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʚʦʧʨʦʩʘ 

1.1 ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʜʘʩʪʨʘ ʚ ʣʠʪʝʨʘʪʫʨʝ 

1.1.1 ʇʦʥʷʪʠʝ ʠ ʚʠʜʳ ʢʘʜʘʩʪʨʦʚ 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʢʘʜʘʩʪʨʘ. ʇʨʠʚʝʜʸʤ ʥʝʩʢʦʣʴʢʦ 

ʧʨʠʤʝʨʦʚ. 

ʂʘʜʘʩʪʨ — (ʬʨ. cadastre — ʣʠʩʪ, ʨʝʝʩʪʨ) — ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ, 

ʦʬʠʮʠʘʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʣʠ ʥʝʧʨʝʨʳʚʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʩʚʦʜ ʦʩʥʦʚʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ ʩʪʨʘʥʳ, 

ʛʦʩʫʜʘʨʩʪʚʘ, ʩʦʩʪʘʚʣʷʝʤʳʡ ʚ ʚʠʜʝ ʨʝʝʩʪʨʘ, ʚ ʢʦʪʦʨʦʤ ʬʠʢʩʠʨʫʶʪʩʷ ʩʚʝʜʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʩʯʠʩʣʝʥʠʷ ʥʘʣʦʛʦʚ (ʦʮʝʥʢʘ, ʩʨʝʜʥʷʷ ʜʦʭʦʜʥʦʩʪʴ ʠ ʪ.ʧ.) ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ (ʟʝʤʣʷ, ʜʦʤʘ, ʦʭʦʪʥʠʯʴʠ ʫʛʦʜʴʷ, ʧʨʦʤʳʩʣʳ ʠ ʪ.ʧ.), ʘ 

ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʧʨʠ ʠʭ ʘʨʝʥʜʝ, ʟʘʣʦʛʝ, ʧʨʦʜʘʞʝ. ʂ. 

ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʨʝʩʫʨʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʙʲʝʢʪʦʚ, ʠʭ 

ʚʝʣʠʯʠʥʝ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʦʮʝʥʢʫ ʩʪʦʠʤʦʩʪʠ ʠ 

ʜʦʭʦʜʥʦʩʪʠ ʦʙʲʝʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʝʥ ʟʝʤʝʣʴʥʳʡ ʂ., ʥʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʚʦʜʥʳʡ 

ʂ., ʂ. ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʚʝʪʨʦʚʦʡ ʂ., ʂ. ʦʪʜʝʣʴʥʳʭ ʧʨʦʤʳʩʣʦʚ, ʂ. ʙʦʣʝʝ ʤʝʣʢʠʭ 

ʦʙʲʝʢʪʦʚ [9]. 

ʂʘʜʘʩʪʨ (ʬʨʘʥʮ. cadastre) — ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʚʦʜ ʩʚʝʜʝʥʠʡ, 

ʩʦʩʪʘʚʣʷʝʤʳʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʣʠ ʧʫʪʸʤ ʥʝʧʨʝʨʳʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘʜ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʲʝʢʪʦʤ. ʈʘʟʣʠʯʘʶʪ ʢʘʜʘʩʪʨ ʟʝʤʝʣʴʥʳʡ, ʢʘʜʘʩʪʨ ʚʦʜʥʳʡ, 

ʢʘʜʘʩʪʨ ʣʝʩʥʦʡ, ʢʘʜʘʩʪʨ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʢʘʜʘʩʪʨ 

ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ [6]. 

ʂʘʜʘʩʪʨ  (ʦʪ ʬʨʘʥʮ. cadastre — ʣʠʩʪ, ʨʝʝʩʪʨ) — ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ, 

ʦʬʠʮʠʘʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʣʠ ʥʝʧʨʝʨʳʚʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʩʚʦʜ ʦʩʥʦʚʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ ʩʪʨʘʥʳ, 

ʛʦʩʫʜʘʨʩʪʚʘ (ʨʝʝʩʪʨ). ʂʘʜʘʩʪʨ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʨʝʩʫʨʩʥʳʭ 



  13 

 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʙʲʝʢʪʦʚ, ʠʭ ʚʝʣʠʯʠʥʝ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʩʦʜʝʨʞʘʱʠʭ 

ʦʮʝʥʢʫ ʩʪʦʠʤʦʩʪʠ ʠ ʜʦʭʦʜʥʦʩʪʠ ʦʙʲʝʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʝʥ ʟʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ, 

ʥʦ ʝʩʪʴ ʠ ʚʦʜʥʳʡ ʢʘʜʘʩʪʨ, ʠ ʢʘʜʘʩʪʨʳ ʦʪʜʝʣʴʥʳʭ ʧʨʦʤʳʩʣʦʚ, ʠ ʙʦʣʝʝ ʤʝʣʢʠʭ 

ʦʙʲʝʢʪʦʚ. ɼʘʥʥʳʝ ʢʘʜʘʩʪʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʡ ʥʘʣʦʛʦʚ, ʧʣʘʪʳ ʟʘ 

ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʜʣʷ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʧʨʠ ʠʭ 

ʘʨʝʥʜʝ, ʟʘʣʦʛʝ, ʧʨʦʜʘʞʝ [59]. 

ʂʘʜʘʩʪʨ — ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʤʝʨ, ʩʣʫʞʘʱʠʭ ʢ ʪʦʯʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ 

ʦʙʲʝʢʪʘ ʧʦʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ, ʪ.ʝ. ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩ ʟʝʤʣʠ [95]. 

ʂʘʢ ʚʠʜʠʤ, ʧʦʯʪʠ ʚʩʝ ʦʥʠ ʩʚʦʜʷʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʵʪʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʩʚʦʜ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʀʤʝʥʥʦ ʚ ʪʘʢʦʤ 

ʦʙʱʝʤ ʩʤʳʩʣʝ ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʵʪʦ ʧʦʥʷʪʠʝ, ʘʙʩʪʨʘʛʠʨʫʷʩʴ ʦʪ ʢʘʢʦʡ-ʣʠʙʦ 

ʦʪʨʘʩʣʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʠʩʢʣʶʯʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ ʜʣʷ ʦʙʱʝʛʦ 

ʩʣʫʯʘʷ. ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʦʪʭʦʜ ʦʪ ʩʪʝʨʝʦʪʠʧʘ, ʯʪʦ ʢʘʜʘʩʪʨ ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʦ ʛʨʘʥʠʮʘʭ ʠ ʜʨʫʛʠʭ ʘʪʨʠʙʫʪʘʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʥʝʢʦʪʦʨʳʭ ʮʝʣʝʡ ʨʘʙʦʪʳ: ʚʳʷʚʠʪʴ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ 

ʧʦʩʪʨʦʝʥʠʷ ʢʘʜʘʩʪʨʦʚ, ʜʘʪʴ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʜʘʩʪʨʘ ʠ ʧʨʝʜʣʦʞʠʪʴ ʥʘ 

ʝʛʦ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʜʘʩʪʨʦʚʳʤ ʩʠʩʪʝʤʘʤ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʦʟʜʘʚʘʣʦʩʴ ʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ 

ʢʘʜʘʩʪʨʦʚ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ: ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ. ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʦʜʥʳʡ, ʟʝʤʝʣʴʥʳʡ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʡ, ʣʝʩʥʦʡ, ʣʘʥʜʰʘʬʪʥʳʡ, ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ, ʦʭʦʪʥʠʯʴʝ-

ʧʨʦʤʳʩʣʦʚʳʡ, ʨʝʢʨʝʘʮʠʦʥʥʳʡ.  

ʀʭ ʟʘʜʘʯʘ — ʥʘʢʦʧʣʝʥʠʝ ʩʚʝʜʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʶ 

ʜʦʭʦʜʥʦʩʪʠ ʜʣʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ 

ʦʪʨʘʩʣʝʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ. ʆʙʲʝʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʘʜʘʩʪʨʦʚ ʠʤʝʶʪ 

ʚʩʝʦʙʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʤʢʘʭ ʩʪʨʘʥʳ.  
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ʂʘʜʘʩʪʨʳ ʤʝʩʪʥʦʛʦ ʫʨʦʚʥʷ ʧʦʤʠʤʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʭʦʜʥʦʩʪʠ ʩʣʫʞʘʪ ʠ ʯʠʩʪʦ 

ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʮʝʣʷʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʆʋ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʘʢʪʫʘʣʴʥʳ ʪʦʣʴʢʦ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ.  

ʀ, ʥʘʢʦʥʝʮ, ʚʥʫʪʨʝʥʥʠʝ ʢʘʜʘʩʪʨʳ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘʮʝʣʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ 

ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʆʋ — ʠʤʫʱʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

1.1.2 ʂʘʜʘʩʪʨ ʢʘʢ ʩʠʩʪʝʤʘ ʠ ʢʘʢ ʢʦʤʧʣʝʢʩ ʤʝʨ 

ʀʚʘʥ ʀʚʘʥʦʚʠʯ ʗʥʞʫʣ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ «ʆʩʥʦʚʥʳʝ ʥʘʯʘʣʘ ʬʠʥʘʥʩʦʚʦʡ ʥʘʫʢʠ: 

ʋʯʝʥʠʝ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʭʦʜʘʭ» ʧʠʰʝʪ, ʯʪʦ ʢʘʜʘʩʪʨʦʤ ʥʘʟʳʚʘʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʤʝʨ, ʩʣʫʞʘʱʠʭ ʢ ʪʦʯʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʲʝʢʪʘ ʧʦʟʝʤʝʣʴʥʦʛʦ 

ʥʘʣʦʛʘ, ʪ.ʝ. ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʩ ʟʝʤʣʠ [95]. ɿʜʝʩʴ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʢʘʜʘʩʪʨʘ ʢʘʢ ʢʦʤʧʣʝʢʩʘ ʤʝʨ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʜʘʩʪʨ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʚʳʜʘʯʠ 

ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʫʯʸʪʘ. 

 

1.1.3 ɺʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʸʪ 

ʉʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥʘ ʠ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʧʦ ʝʸ ʚʝʜʝʥʠʶ. ʅʘʧʨʠʤʝʨ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʠʩʪʝʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʫʯʸʪʘ (ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ), ʢʘʨʪʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘʣʠʯʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ (ʥʘʧʨʠʤʝʨ ʌɿ «ʆ ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʝ» 18 

ʠʶʥʷ 2001 ʛʦʜʘ) ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʥʷʪʠʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʢʘʢ 

ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʨʘʞʜʘʥʘʤʠ ʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʙʱʠʥʘʤʠ ʢʦʨʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ, ʉʠʙʠʨʠ ʠ 
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ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʣʠʮʘʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʢʦʨʝʥʥʳʤ 

ʤʘʣʦʯʠʩʣʝʥʥʳʤ ʥʘʨʦʜʘʤ ʉʝʚʝʨʘ, ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ɸʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ 

(ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ) ʢʘʢ ʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʚʳʜʘʯʠ 

ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʫʯʸʪʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʜʘʥʦ ʙʦʣʝʝ ʪʦʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ. 

ɺʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʪʝʨʤʠʥʘ ʧʦʟʚʦʣʠʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ 

ʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʫʯʸʪʘ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʥʠʬʠʢʘʮʠʠ 

ʧʦʜʭʦʜʦʚ ʢ ʫʯʸʪʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

 

1.2. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʘʜʘʩʪʨʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʘʜʘʩʪʨʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʈʦʩʩʠʠ  ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʘʤʠʭ ʢʘʜʘʩʪʨʦʚ, ʢʘʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ. ʄʦʱʥʳʤ 

ʩʪʠʤʫʣʦʤ ʜʣʷ ʵʪʦʛʦ ʙʳʣʦ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʘʜʘʩʪʨʝ ʩʪʘʣʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʜʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʘʜʘʩʪʨʦʚ ʠ 

ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ. 

ɼʦ ʚʚʝʜʝʥʠʷ ʌɿ «ʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʘʜʘʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ» ʚ ʈʦʩʩʠʠ 

ʦʬʠʮʠʘʣʴʥʦ ʚʝʣʠʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ, ʚʦʜʥʳʡ ʢʘʜʘʩʪʨ, ʣʝʩʥʦʡ 

ʢʘʜʘʩʪʨ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʘʜʘʩʪʨ, ʢʘʜʘʩʪʨ ʥʝʜʨ ʠ ʢʘʜʘʩʪʨ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʚʩʝ ʢʘʜʘʩʪʨʳ 

ʧʨʠʚʷʟʳʚʘʣʠʩʴ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʝʤʝʣʴʥʦʤʫ ʢʘʜʘʩʪʨʫ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 

ʚʸʣʩʷ ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʟʝʤʝʣʴ (ɽɻʈɿ), ʚ ʦʩʪʘʣʴʥʳʭ  
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ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʦʷ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ,  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ) [55]. 

 

1.2.1 ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʘʜʘʩʪʨʝ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʩʪʘʣʠ 

ʧʨʠʤʝʥʷʪʴʩʷ ʩ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ  ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʝʨʚʘʷ ɻʀʉ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ  1963—1971 ʛʛ. ʚ ʂʘʥʘʜʝ (Canadian GIS) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʈ. 

ʊʦʤʣʠʥʩʦʥʘ,  ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɽʸ ʥʘʟʥʘʯʝʥʠʝ ʩʦʩʪʦʷʣʦ ʚ ʘʥʘʣʠʟʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʢʦʧʣʝʥʥʦʡ ʂʘʥʘʜʩʢʦʡ ʩʣʫʞʙʦʡ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʸʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʟʝʤʣʝ, ʢʦʪʦʨʳʝ  

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʦʛʨʦʤʥʳʭ ʧʣʦʱʘʜʝʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ɻʀʉ ʠʥʜʫʩʪʨʠʠ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʧʝʨʠʦʜʠʟʘʮʠʝʡ ʠ 

ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʠʟʣʦʞʝʥʳ ʚ  ʢʥʠʛʝ ʊʠʢʫʥʦʚʘ ɺ.ʉ. «ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ «ʦʙʱʝʩʪʚʦ — ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ» 1989 ʛ.,  ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʠ ʦʩʥʦʚʥʳʝ ʧʦʩʪʘʚʱʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʪʦʛʦ ʢʣʘʩʩʘ.  

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, 

ʯʪʦ  ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ, ʘ ʟʥʘʯʠʪ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʟʝʤʝʣʴʥʳʤʠ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ,  ʷʚʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ ʩ ʤʦʱʥʳʤ ʩʝʛʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʦʧʪʠʤʘʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ ʪʝʨʨʠʪʦʨʠʠ,  ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʦ ʥʝʡ  ʠ, ʥʘʢʦʥʝʮ,  ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʜʣʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. 
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ʈʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʰʘʛʥʫʣʦ ʚ ʩʪʘʜʠʶ, ʢʦʛʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʳʭ ʨʝʰʝʥʠʡ 

ʙʦʣʴʰʠʥʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ [55]. 

ʇʨʠʚʝʜʸʤ ʚʘʨʠʘʥʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ɻʀʉ. 

ʊʨʘʜʠʮʠʦʥʥʦ, ʧʦʜ ʪʝʨʤʠʥʦʤ ɻʀʉ (GIS — Geographic Information System)  

ʧʦʥʠʤʘʶʪ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ, ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʠʥʪʝʛʨʘʮʠʶ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ ʦ 

ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ, ʘʥʘʣʠʟʦʤ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʙʱʝʩʪʚʘ (ʂʦʰʢʘʨʝʚ ɸ.ɺ. «ʇʨʦʠʟʚʝʜʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ. ʂʘʪʘʣʦʛ ʢʘʨʪ ʠ ʘʪʣʘʩʦʚ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʧʨʠ 

ʧʦʤʦʱʠ ʕɺʄ», 1990). ʕʪʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʠ, ʢʘʢ ʤʳ ʩʯʠʪʘʝʤ, ʢʦʨʨʝʢʪʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ. ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ «ɻʆʉʊ ʈ 52438-2005. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ» ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ ʥʝʧʨʠʣʠʯʥʦʛʦ ʤʠʥʠʤʫʤʘ: «ɻʀʉ: ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʦʧʝʨʠʨʫʶʱʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʦʜ ʦʧʝʨʘʮʠʷʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ 

ʩʙʦʨ, ʦʙʨʘʙʦʪʢʘ, ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʢʦʦʨʜʠʥʘʮʠʷ … 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ». ɺ ʫʧʦʤʷʥʫʪʦʤ ɻʆʉʊʝ ʫʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ. ʕʪʦ — (ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʛʝʦʜʘʥʥʳʝ): ɼʘʥʥʳʝ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʠʭ ʥʘʙʦʨʘʭ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʦ ʜʘʥʥʳʝ, 

ʠʤʝʶʱʠʝ ʢʦʦʨʜʠʥʘʪʥʫʶ ʧʨʠʚʷʟʢʫ (ʥʘ ɿʝʤʣʝ, ʚ ʢʦʩʤʦʩʝ, ʥʘ ʜʨʫʛʦʡ ʧʣʘʥʝʪʝ ʠ ʪ. ʜ) 

[55]. 

ʉ ʦʧʨʝʜʝʣʝʥʠʝʤ ɻʀʉ ʚʦʟʥʠʢʣʘ ʧʫʪʘʥʠʮʘ. ɺ ʥʝʛʦ ʧʨʦʙʨʘʣʩʷ ʢʦʨʝʥʴ «ʛʨʘʬ», 

ʭʦʪʷ ʵʪʠ ʩʠʩʪʝʤʳ ʨʝʰʘʶʪ ʥʝ ʪʦʣʴʢʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʘ ʪʘʢ ʞʝ 
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ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʜʝʟʠʯʝʩʢʠʝ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ, ʢʘʜʘʩʪʨʦʚʳʝ ʠ ʤʥʦʞʝʩʪʚʦ 

ʜʨʫʛʠʭ, ʛʜʝ ʚ ʟʘʯʸʪ ʠʜʸʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʠʚʷʟʢʘ ʦʙʲʝʢʪʦʚ. ʇʦʜʨʦʙʥʦ ʩʠʪʫʘʮʠʷ 

ʦʧʠʩʘʥʘ ʚ [90] 

ʇʦʢʘ, ʘʚʪʦʨ ʵʪʦʡ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʪ ʩʦʚʩʝʤ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʢʦʨʥʷ «ʛʨʘʬ» ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ɻʀʉ. ʊʦ ʝʩʪʴ ɻʀʉ ʵʪʦ ʥʝ ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʉʠʩʪʝʤʘ, 

ʘ ʠʤʝʥʥʦ ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʉʠʩʪʝʤʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʦ ʤʝʨʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʜʨʫʛʠʭ ʧʣʘʥʝʪ, ʠʭ 

ʩʧʫʪʥʠʢʦʚ ʠ ʦʩʪʘʣʴʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʜʸʪʩʷ ʚʳʙʨʦʩʠʪʴ ʢʦʨʝʥʴ 

çʛʝʦ» ʠ ʚʚʝʩʪʠ ʥʦʚʦʝ ʧʦʥʷʪʠʝ, ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʙʫʜʫʱʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʦʡ ʦʙʲʝʢʪʦʚ. 

ɿʜʝʩʴ ʤʳ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʘʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ɻʀʉ — ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʳʡ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʩʙʦʨʘ, ʦʪʦʙʨʘʞʝʥʠʷ, 

ʭʨʘʥʝʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʉʦʛʣʘʩʥʦ 

ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʦʪʦʙʨʘʞʸʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 — ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ɻʀʉ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʣʦʢʦʚ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʧʦʜʯʸʨʢʠʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʚʩʝʡ 

ʩʠʩʪʝʤʳ, ʞʠʟʥʴ ʚ ʢʦʪʦʨʫʶ ʚʥʦʩʠʪ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ʇʨʠʢʣʘʜʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʩʦʙʩʪʚʝʥʥʦ ɻʀʉ ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘʢʘʯʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ 

ʨʠʩʫʥʢʝ ʥʝ ʧʦʢʘʟʘʥ ʩʫʙʲʝʢʪ (ʩʫʙʲʝʢʪʳ), ʨʘʙʦʪʘʶʱʠʝ ʩ ʩʠʩʪʝʤʦʡ, ʙʝʟ ʢʦʪʦʨʦʛʦ 

ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʪʝʨʷʝʪ ʩʤʳʩʣ. 

ɻʀʉ 

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ 
ʧʣʘʪʬʦʨʤʘ 

(ʂʦʤʧʴʶʪʝʨʳ, 
ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 
ʩʝʪʠ) 

ʇʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ 

(ɻʀʉ, ʉʋɹɼ, ʉɸʇʈ, ʎʌʉ ʠ 
ʜʨ.) 

ʉʠʩʪʝʤʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 
(ʆʉ + ʩʝʪʝʚʘʷ ʆʉ) 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ 

(ʄʘʩʩʠʚʳ ʢʦʦʨʜʠʥʘʪʥʳʭ 
ʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 
ʦʙʲʝʢʪʘʭ) 
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ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʤʥʝʥʠʷ ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʷʤ, ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʙʫʜʝʤ ʨʘʟʣʠʯʘʪʴ  ɻʀʉ ʢʘʢ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ (ʪ.ʝ. ʠʥʩʪʨʫʤʝʥʪ) 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ ʠ ɻʀʉ-ʧʨʦʝʢʪ  ʢʘʢ ʢʦʥʢʨʝʪʥʫʶ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʨʝʰʘʶʱʫʶ ʦʧʨʝʜʝʣʸʥʥʳʡ ʢʨʫʛ ʧʨʠʢʣʘʜʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ɻʀʉ-ʧʨʦʝʢʪ ʤʦʛʫʪ ʠ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʘʨʘʚʥʝ ʩ ɻʀʉ, ʨʷʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ (DBMS, Image Station, CAD, Text Processor, DPS ʠ ʧʨ.), ʚ ʢʦʤʧʣʝʢʩʝ 

ʨʝʰʘʶʱʠʭ ʦʧʨʝʜʝʣʸʥʥʫʶ ʙʠʟʥʝʩ-ʟʘʜʘʯʫ [55]. 

 

1.2.2 ɸʨʭʠʪʝʢʪʫʨʘ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ 

ʈʝʚʦʣʶʮʠʦʥʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ɻʀʉ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩ 

ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ ʠʭ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚ ʉʋɹɼ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ɻʀʉ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ  ʫʧʨʘʚʣʝʥʠʷ.  

ɺ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʪʘʢʠʭ ʩʠʩʪʝʤ ArcGIS (ESRI, USA) ʩʦʭʨʘʥʠʣʩʷ 

ʧʨʦʜʫʢʪ,  ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʣʠʮʝʪʚʦʨʷʚʰʠʡ ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʠʜʝʠ ʚ 

ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ. ʕʪʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘʷ ʩʠʩʪʝʤʘ Arc/INFO. ʂʘʢ ʚʠʜʠʪʝ, ʚ 

ʥʘʟʚʘʥʠʠ ʟʘʰʠʬʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ɻʀʉ: ARC — ʜʫʛʘ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ 

ʦʙʲʝʢʪʘ) + INFO  — ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʰʝʜʰʝʝ ʚʨʝʤʷ, ʩʝʛʦʜʥʷ ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ «ʨʘʙʦʪʘʶʪ» 

ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʪʨʠ ʙʘʟʦʚʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʳ 

ʦʪʤʝʪʠʤ ʚ ʧʦʨʷʜʢʝ ʠʭ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʦʷʚʣʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 2  ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʦ ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ɻʀʉ-

ʨʝʰʝʥʠʝ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʩʦʣʠʜʘʮʠʠ ʚ ʦʜʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ 

ʧʨʦʜʫʢʪʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 2D ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʠ ʚʥʫʪʨʝʥʥʝʡ ʨʝʣʷʮʠʦʥʥʦʡ 

ʉʋɹɼ. ʕʪʦ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʣʦʱʘʝʪ ʛʝʦʨʝʣʷʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, 
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CAD 

 

ʩʪʘʚʰʫʶ ʥʘ ʤʥʦʛʠʝ ʛʦʜʳ ʦʩʥʦʚʦʡ ʜʣʷ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʥʘʟʳʚʘʝʤʳʭ ɻʀʉ. ʅʘ ʈʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʚ ʵʪʦʤ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

(ʠ ʜʦ ʩʠʭ ʧʦʨ ʨʘʙʦʪʘʶʪ) ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ɻʀʉ-ʧʨʦʜʫʢʪʦʚ — 

ArcView GIS,  MapInfo, AtlasGIS, WinGIS, ʘ ʪʘʢʞʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʦʜ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʤʝʥʘʤʠ — GeoDraw/ GeoGraph, Sintex/Tri, Geobuilder, ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʘʷ — ɻʀʉ ʂʘʨʪʘ (ʂɹ «ʇʘʥʦʨʘʤʘ»). 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2 — ɸʨʭʠʪʝʢʪʫʨʘ ʧʝʨʚʳʭ ɻʀʉ 

ʇʦʯʪʠ ʩʨʘʟʫ ʟʘ ʵʪʠʤ ʧʨʦʩʪʝʡʰʠʤ ʨʝʰʝʥʠʝʤ ʧʦʩʣʝʜʦʚʘʣʦ ʙʦʣʝʝ ʛʠʙʢʦʝ ʠ, 

ʟʥʘʯʠʪ ʵʬʬʝʢʪʠʚʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʨʝʰʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʤʦʜʫʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʉʫʪʴ ʝʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʢʣʶʯʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʨʫʛʠʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ) ʤʦʜʫʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʠʟʥʝʩ-

ʟʘʜʘʯʠ. ʆʯʝʚʠʜʥʦ ʚ ʷʜʨʦ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ ɻʀʉ, ʚʢʣʶʯʘʶʪ 

ʛʨʘʬʠʯʝʩʢʫʶ ʩʨʝʜʫ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʦʡ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʘʪʨʠʙʫʪʠʚʥʦʡ ʯʘʩʪʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ,  ʢʦʪʦʨʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ ʩʠʩʪʝʤʳ ʦʙʲʝʜʠʥʷʣʠʩʴ ʚ ʛʝʦʨʝʣʷʮʠʦʥʥʫʶ ʤʦʜʝʣʴ 
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ʜʘʥʥʳʭ  (ʈʠʩʫʥʦʢ 3). ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʜʫʣʴʥʦʡ ɻʀʉ — MGE (Modular GIS 

Environment)  ʢʦʤʧʘʥʠʠ INTERGRAPH ʵʪʦ ʨʝʰʝʥʠʝ ʥʘʰʣʦ ʩʚʦʸ ʢʣʘʩʩʠʯʝʩʢʦʝ 

ʚʦʧʣʦʱʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʠ ʛʨʘʬʠʯʝʩʢʠʡ 3D ʨʝʜʘʢʪʦʨ (Microstatioin) ʠ ʨʝʣʷʮʠʦʥʥʘʷ 

ʉʋɹɼ (ORACLE) ʙʳʣʠ «ʚʥʝʰʥʠʤʠ» ʤʦʜʫʣʷʤʠ MGE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3 — ʄʦʜʫʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ  ɻʀʉ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʅʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʨʝʰʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʸʥʥʦʝ, ʠ ʨʘʟʫʤʝʝʪʩʷ, 

ʢʣʠʝʥʪ ʩʝʨʚʝʨʥʦʝ ʨʝʰʝʥʠʝ (ʈʠʩʫʥʦʢ 4). ʈʘʩʧʨʝʜʝʣʸʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʣʘʜʘʝʪ 

ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚʳʰʝ ʨʝʰʝʥʠʷʤʠ.  

ɻʣʘʚʥʦʝ, ʯʪʦ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ  ʤʦʞʥʦ ʨʘʟʥʝʩʪʠ 

ʧʦ ʩʝʨʚʝʨʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʠ (ʙʘʟʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ, ʢʘʜʘʩʪʨ, ʜʦʨʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʪ.ʜ.). ɸ ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʩʝʨʚʝʨʘ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʙʱʫʶ (ʩʢʘʞʝʤ, ʧʫʙʣʠʯʥʫʶ) ʩʝʪʴ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʢʣʠʝʥʪʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʦʩʥʘʱʸʥʥʳʝ ʪʦʣʴʢʦ WED-ʙʨʘʫʟʝʨʦʤ, ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ 

ʣʶʙʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʟʣʦʚ ʵʪʦʡ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʳ. 
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ʈʠʩʫʥʦʢ 4 — ɸʨʭʠʪʝʢʪʫʨʘ ʩʦʚʨʝʤʝʥʥʳʭ  ɻʀʉ-ʨʝʰʝʥʠʡ 

ɺʪʦʨʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ — ʝʸ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʥʘʜʸʞʥʦʩʪʴ. ɽʩʣʠ ʩʝʨʚʝʨ ʦʜʥʦʛʦ ʫʟʣʘ ʧʝʨʝʛʨʫʞʝʥ ʠʣʠ ʚʳʰʝʣ ʠʟ ʩʪʨʦʷ, ʪʦ 

ʧʨʦʙʣʝʤʳ ʠʤʝʶʪ ʪʦʣʴʢʦ ʪʝ ʚʥʝʰʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʢ ʥʝʤʫ ʦʙʨʘʪʠʣʠʩʴ ʩ 

ʟʘʧʨʦʩʦʤ. ɸ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʤʦʛʫʪ ʩʧʦʢʦʡʥʦ ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʫ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʥʘʜʸʞʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʤʦʪʥʦʛʦ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʊʘʢ, ʯʘʩʪʠʯʥʦʝ ʜʫʙʣʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʝ — ʥʝ ʧʨʦʙʣʝʤʘ, ʪʘʢ ʢʘʢ ʰʠʨʝ ʚʩʝʛʦ 

ʈʘʩʧʨʝʜʝʣʝʥʥʦʝ ʢʣʠʝʥʪ ʩʝʨʚʝʨʥʦʝ 
ʨʝʰʝʥʠʝ 

ʂʣʠʝʥʪ ʩʝʨʚʝʨʥʦʝ 
ʨʝʰʝʥʠʝ 

ɻɻʀʀʉʉ--ʉʉʝʝʨʨʚʚʝʝʨʨ  

ʂʣʠʝʥʪ ʩʝʨʚʝʨʥʦʝ 
ʨʝʰʝʥʠʝ 

ʃʦʢʘʣʴʥʳʝ 
ʢʣʠʝʥʪʳ 

ʃʦʢʘʣʴʥʳʝ 
ʢʣʠʝʥʪʳ 

WEB-ʢʣʠʝʥʪʳ 

ɻɻʀʀʉʉ--ʉʉʝʝʨʨʚʚʝʝʨʨ  

INTERNET 

WWAARREEHHOOUUSSEE  
    SSQQLL--SSeerrvveerr      

GGIISS--WWeebb--
SSeerrvveerr  

IInntteerrnneett--
SSeerrvveerr    
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ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʣʦ ʠʟʤʝʥʷʝʤʳʝ ʜʘʥʥʳʝ (ʥʘʧʨʠʤʝʨ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠʣʠ 

ʜʘʥʥʳʝ ʘʵʨʦʢʦʩʤʦʬʦʪʦʩʲʝʤʢʠ ʪʝʨʨʠʪʦʨʠʠ). 

ʉʦʟʜʘʥʠʝ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʝ ʤʦʜʘ, ʘ 

ʧʦʪʨʝʙʥʦʩʪʴ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʘʩʧʨʝʜʝʣʸʥʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʚʳʯʠʩʣʝʥʠʡ. ʀʤʝʥʥʦ ʪʘʢ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʩʣʫʞʙ (ʩʝʨʚʠʩʦʚ) ʛʝʦʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ 

ʩʝʡʯʘʩ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʢʦʤʧʘʥʠʡ ORACLE, ESRI, 

AUTODESK ʠ INTERGRAPH. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ — ʦʯʝʥʴ 

ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ (ʢʦʦʨʜʠʥʘʪʳ ʥʘʡʜʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʣʠʥʠʷ 

ʤʘʨʰʨʫʪʘ). ɽʩʣʠ ʟʘʜʘʯʫ ʙʫʜʝʪ ʨʝʰʘʪʴ ʢʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʪʦ ʦʥʦ ʟʘʧʨʦʩʠʪ ʩ 

ʩʝʨʚʝʨʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʦʟʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, 

ʜʘʞʝ ʚʩʶ ʩʝʪʴ ʜʦʨʦʛ, ʜʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʊʘʢʠʝ ʦʧʝʨʘʮʠʠ ʚ 

ʨʝʘʣʴʥʦʡ ʨʘʙʦʪʝ ʪʨʝʙʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʠ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘʧʨʦʩʦʚ 

ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʙʳʩʪʨʦ ʧʝʨʝʛʨʫʞʘʝʪʩʷ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʥʘ ʩʝʨʚʝʨʝ 

ʢʣʠʝʥʪʫ ʧʝʨʝʜʘʸʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʪ.ʝ. ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʡ ʦʙʲʝʤ 

ʜʘʥʥʳʭ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʥʠʞʘʝʪʩʷ ʠ ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʪʴ, ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʣʠʝʥʪʩʢʠʤ 

ʧʨʠʣʦʞʝʥʠʷʤ [55]. 

 

1.2.3 ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ɻʀʉ 

ɺʩʝ ʦʙʲʝʢʪʳ ʫʯʸʪʘ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʘʜʘʩʪʨʝ  ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ ʩʫʪʠ ʩʚʦʝʡ 

ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʧʦʣʦʞʝʥʠʝ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʦʪʦʨʳʭ 

ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ɻʂʅ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ, ʪʦ ʝʩʪʴ,  ʵʣʝʢʪʨʦʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʘʭ, ʠʤʝʶʱʠʭ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ, ʚʢʣʶʯʘʶʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ 

ʩʚʦʡʩʪʚʘʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ (ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ) 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ.  
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ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ  ʜʘʥʥʳʝ, ʧʦʤʝʱʸʥʥʳʝ ʚ ɻʀʉ, ʩʦʜʝʨʞʘʪ ʯʝʪʳʨʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: 

 - ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ (ʢʦʦʨʜʠʥʘʪʥʦʝ) ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ; 

 - ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ; 

 - ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ;  

 - ʚʨʝʤʝʥʥʫʶ ʧʨʠʚʷʟʢʫ. 

ʆʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ  ʙʠʟʥʝʩ ʟʘʜʘʯʘ ʚ ɻʂʅ — ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʸʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʦʜʣʝʞʘʪ ʦʙʲʝʢʪʳ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ  ʠ ʪʝʨʨʠʪʦʨʠʷ ʠʭ ʥʘʭʦʞʜʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʢʪ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ  ʝʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ — 

ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ ʨʝʘʣʴʥʦʩʪʠ (ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʧʨ.), ʦʧʠʩʳʚʘʶʱʝʝ ʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ,  ʥʘʙʦʨ ʦʧʠʩʘʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘʪʨʠʙʫʪʦʚ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʇʦʩʣʝʜʥʝʝ ʩʚʦʡʩʪʚʦ ʤʦʞʝʪ 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ɺ ʮʝʣʦʤ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ɻʀʉ ʠʤʝʝʪ ʠʝʨʘʨʭʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ. ʅʘ ʧʝʨʚʦʤ, ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ  ʩʪʦʠʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

(ʢʦʦʨʜʠʥʘʪʥʦʝ) ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ɻʀʉ, ʢʦʪʦʨʦʝ  ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ 

ʦʜʥʠʤ ʠʟ ʪʨʸʭ  «ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ», ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʬʠʢʝ: (1) ʪʦʯʢʦʡ, (2) ʣʠʥʠʝʡ (ʧʦʣʠʣʠʥʠʝʡ)  ʠ (3) ʧʦʣʠʛʦʥʦʤ. ɺ ʪʨʸʭʤʝʨʥʳʭ 

ʤʦʜʝʣʷʭ ʵʪʦ ʙʫʜʫʪ ʪʦʯʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʣʠʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʤʥʦʛʦʛʨʘʥʥʠʢ 

(ʢʫʙ, ʧʘʨʘʣʣʝʧʠʧʝʜ, ʜʦʜʝʢʘʵʜʨ ʠ ʧʨ.).  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʚʝʢʪʦʨʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʜʘʸʪʩʷ ʩʠʩʪʝʤʘ ʦʪʩʯʸʪʘ [20]. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ (X, Y, Z), ʣʠʙʦ ʩʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ ʥʘ ʩʬʝʨʦʠʜʝ (B, L, H). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ɻʀʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʦʩʢʠʝ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ — ʜʝʢʘʨʪʦʚʘ ʧʨʷʤʦʫʛʦʣʴʥʘʷ (X, Y) ʠʣʠ ʧʣʦʩʢʠʝ 

ʧʨʦʝʢʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ.   
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ʉʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʦʜʠʪʩʷ ʢ 

ʦʙʲʝʜʠʥʝʥʠʶ ʩʦʟʜʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʠʭ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 

(ʦʧʠʩʘʪʝʣʴʥʦʡ)  ʯʘʩʪʴʶ, ʯʘʩʪʦ ʭʨʘʥʠʤʦʡ ʚ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʕʪʘ 

ʘʪʨʠʙʫʪʠʚʥʘʷ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʪʨʘʜʠʮʠʦʥʥʦ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚ 

ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʨʝʣʷʮʠʦʥʥʳʤʠ ʩʚʷʟʷʤʠ. 

ʇʝʨʝʯʝʥʴ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ — ʵʪʦ ʘʪʨʠʙʫʪʳ ʦʙʲʝʢʪʘ, 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʝʛʦ ʧʦʢʘʟʘʪʝʣʠ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚ ʭʦʜʝ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʳ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʂ ʵʪʦʤʫ ʪʠʧʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʥʘʜʣʝʞʘʪ, ʥʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʝʡ ʠ ʧʝʨʠʤʝʪʨʦʚ 

ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢ ʞʝ ʨʘʩʰʠʨʝʥʥʦʝ ʠʩʪʦʣʢʦʚʘʥʠʝ ʧʦʥʷʪʠʷ 

ʘʪʨʠʙʫʪʘ ʦʙʲʝʢʪʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʣʶʙʳʝ 

ʪʠʧʳ ʜʘʥʥʳʭ: ʮʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʚʠʜʝʦ- ʠʣʠ ʘʫʜʠʦʟʘʧʠʩʴ, ʛʨʘʬʠʢʘ, ʪʝʢʩʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʜ ʘʪʨʠʙʫʪʘʤʠ ʚʩʸ ʨʘʚʥʦ ʧʦʥʠʤʘʶʪ ʠʤʝʥʥʦ ʩʤʳʩʣʦʚʳʝ, 

ʪʝʤʘʪʠʯʝʩʢʠʝ (ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ, ʥʝʧʦʟʠʮʠʦʥʥʳʝ) ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ. 

ɸʪʨʠʙʫʪ — ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ — ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠʣʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʟʥʘʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ ʠ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʝʛʦ ʫʥʠʢʘʣʴʥʳʤ ʥʦʤʝʨʦʤ ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ. 

ʇʦʩʣʝʜʥʝʝ, ʦʯʝʥʴ ʚʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʩʣʝʜʫʶʱʠʡ 

ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʕʪʦ ʦʙʲʝʜʠʥʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʘʪʨʠʙʫʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʠʩʧʦʣʴʟʫʷ ʫʥʠʢʘʣʴʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʘʪʨʠʙʫʪʠʚʥʦʡ ʝʛʦ 

ʯʘʩʪʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʦʞʜʘʝʪʩʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʩ ʫʥʠʢʘʣʴʥʳʤ 

ʢʦʦʨʜʠʥʘʪʥʳʤ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ 

(ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ) ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʝ ʦʙʲʝʜʠʥʷʝʪʩʷ ʩ ʩʝʤʘʥʪʠʯʝʩʢʦʡ, 

ʭʨʘʥʷʱʝʡʩʷ ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʉʋɹɼ, ʤʦʜʝʣʴ ʪʘʢʦʛʦ ʪʠʧʘ ʪʨʘʜʠʮʠʦʥʥʦ ʥʘʟʳʚʘʶʪ 

ʛʝʦʨʝʣʷʮʠʦʥʥʦʡ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʛʝʦʦʙʲʝʢʪʦʚ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʝ ʯʠʩʣʦ ʢʣʘʩʩʦʚ ʩʦʛʣʘʩʥʦ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ 
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ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʟʘʨʘʥʝʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʰʘʝʤʦʡ ʚ ɻʀʉ ʟʘʜʘʯʝʡ. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ  ɻʂʅ 

ʫʥʘʩʣʝʜʦʚʘʥ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ —  ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɺʊʋ. (ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʝʥ ɻʆʉʊ ʈ 52439-

2005 «ʂʘʪʘʣʦʛ ʦʙʲʝʢʪʦʚ ʤʝʩʪʥʦʩʪʠ» — ʧʨʠʤʝʯʘʥʠʝ ʘʚʪʦʨʘ). 

ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʧʨʠʟʥʘʢ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʪʝʧʝʨʴ 

ʦʜʥʠʤ ʠʟ ʝʛʦ ʘʪʨʠʙʫʪʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʫʜʦʙʥʳʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʦʙʲʝʢʪʳ ʥʘ ʵʢʨʘʥʝ, ʨʝʛʫʣʠʨʫʷ ʠʭ «ʚʠʜʠʤʦʩʪʴ» ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʦʧʝʨʘʪʦʨʘ. ʋ 

ʦʧʝʨʘʪʦʨʘ ʩʦʟʜʘʸʪʩʷ ʠʣʣʶʟʠʷ  ʧʦʤʝʱʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ ʩ ʦʜʥʠʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʚ ʥʝʢʠʝ ʩʣʦʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʦʜʠʥ ʧʦʜ ʜʨʫʛʠʤ 

ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʦʙʲʝʢʪʳ ʦʜʥʦʛʦ ʢʣʘʩʩʘ 

ʧʦʤʝʱʝʥʳ ʚ ʦʜʠʥ ʩʣʦʡ,  ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʵʪʠʭ 

ʦʙʲʝʢʪʦʚ. 

 
ʈʠʩʫʥʦʢ 5 — ʂʣʘʩʩʳ ʦʙʲʝʢʪʦʚ ʠ ʩʣʦʠ ʮʠʬʨʦʚʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ. 
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ʊʘʢʦʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ  ʫʞʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʭ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʥʘ ʵʢʨʘʥʝ ʧʨʠ ʧʦʤʦʱʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʋʜʦʙʩʪʚʦ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠ ʟʘʢʨʝʧʠʣʦ ʧʦʥʷʪʠʝ ʩʣʦʷ 

(ʢʘʢ ʚʤʝʩʪʠʣʠʱʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ ʤʝʩʪʥʦʩʪʠ) ʚ ɻʀʉ 

ʠʥʜʫʩʪʨʠʠ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ. ʅʦ ʵʪʦ ʧʦʥʷʪʠʝ  ʩʚʦʡʩʪʚʝʥʥʦ ʜʚʫʭʤʝʨʥʦʤʫ  

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʠʝʤʣʝʤʦ ʜʣʷ 

ʪʨʸʭʤʝʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʠʩʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ 

ʪʨʸʭʤʝʨʥʦʤ ʚʠʜʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʦʙʲʝʢʪʦʚ. ɿʜʝʩʴ, ʦʯʝʚʠʜʥʦ, 

ʧʦʥʷʪʠʝ ʩʣʦʷ  ʥʝʧʨʠʝʤʣʝʤʦ, ʘ ʧʦʥʷʪʠʝ ʢʣʘʩʩ ʦʙʲʝʢʪʘ ʠʥʚʘʨʠʘʥʪʥʦ ʜʣʷ ʣʶʙʦʛʦ 

(ʜʚʫʤʝʨʥʦʛʦ ʠʣʠ ʪʨʸʭʤʝʨʥʦʛʦ) ʚʠʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʩʪʥʦʩʪʠ. 

ʉʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ɻʀʉ — ʵʪʦ 

ʬʦʨʤʘʣʠʟʘʮʠʷ ʦʧʠʩʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

ʊʨʘʜʠʮʠʦʥʥʦʝ ʧʦʜ ʪʝʨʤʠʥʦʤ "ʪʦʧʦʦʪʥʦʰʝʥʠʷ" ʧʦʥʠʤʘʶʪ ʧʨʦʩʪʳʝ  ʙʠʥʘʨʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ — ʩʤʝʞʥʦʩʪʴ, ʚʣʦʞʝʥʥʦʩʪʠ, 

ʧʨʠʤʳʢʘʥʠʷ ʢ ʛʨʘʥʠʮʝ, ʧʝʨʝʩʝʯʝʥʠʝ  ʠ ʪ.ʧ. 

ɺ ʧʨʝʜʳʜʫʱʝʤ ʠʟʣʦʞʝʥʠʠ ʦʧʠʩʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ  

ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʝʛʦ ʤʝʪʨʠʯʝʩʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʚ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ. 

ʇʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʣʶʙʦʡ ɻʀʉ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ, ʪʦ ʝʛʦ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ  ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʙʲʝʢʪʘ, ʪʘʢ  

ʠ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʂʦʤʧʣʝʢʩʥʦʝ  ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ  ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʷ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ  ʦʧʠʩʘʥʠʷ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ɺʠʜʦʚ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʩʢʦʣʴʢʦ (ɻʦʨʙʘʯʸʚ, 1997). ʇʨʠʚʝʜʸʤ ʥʝʧʦʣʥʳʡ ʠʭ ʩʧʠʩʦʢ: 

- ʅʝʦʙʲʝʢʪʥʳʝ ʪʦʧʦʣʦʛʠʠ;   

- ʆʙʲʝʢʪʥʳʝ ʪʦʧʦʣʦʛʠʠ:  
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- ɺʥʫʪʨʠʦʙʲʝʢʪʥʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ;  

- ʄʝʞʦʙʲʝʢʪʥʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ:  

- ʋʟʣʦʚʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ;  

- ʄʝʞʦʙʲʝʢʪʥʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʩʣʦʷ;  

- ʄʝʞʩʣʦʡʥʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ.  

ʉʨʘʟʫ ʦʛʦʚʦʨʠʤʩʷ, ʯʪʦ «ʥʝʦʙʲʝʢʪʥʳʝ ʪʦʧʦʣʦʛʠʠ» ʩʚʦʡʩʪʚʝʥʥʳ ʪʦʣʴʢʦ CAD 

ʩʠʩʪʝʤʘʤ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʦ ʩʫʱʝʩʪʚʫ ʚʩʝ ɻʀʉ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʦʙʣʘʜʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʧʠʩʳʚʘʪʴ ʪʦʧʦʣʦʛʠʶ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ ʚʩʪʨʝʯʘʶʪʩʷ  ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʤʝʞʦʙʲʝʢʪʥʳʭ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʠʥʝʡʥʦ-ʫʟʣʦʚʳʝ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. 

ʅʘʠʚʳʩʰʠʤ ʫʨʦʚʥʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʨʝʰʝʥʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʥʘʫʯʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ (ɻʀʉ-ʧʨʦʝʢʪ). ɿʜʝʩʴ ʧʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʤʳ ʙʫʜʝʤ 

ʧʦʥʠʤʘʪʴ ʪʘʢʦʡ ʪʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʪʝʨʨʠʪʦʨʠʠ, 

ʢʦʪʦʨʳʡ ʙʳ ʨʝʘʣʠʟʦʚʳʚʘʣ ʢʦʥʩʦʣʠʜʘʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙ ʦʙʲʝʢʪʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ,  ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʝʦʙʨʘʟʦʚʳʚʘʷ 

ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʩʪʘʥʜʘʨʪʦʚ ʘʪʨʠʙʫʪʠʚʥʦʛʦ 

ʦʧʠʩʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ (ʩʝʨʚʠʩʦʚ).      

ɺ ʨʝʟʫʣʴʪʘʪʝ «ʟʘʧʫʩʢʘ» ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʥʝʢʦʛʦ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʘʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ 

ʙʠʟʥʝʩ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺ ʧʨʦʩʪʝʡʰʝʤ ʚʘʨʠʘʥʪʝ ʧʨʦʝʢʪ — ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʡ (ʟʘʯʘʩʪʫʶ ʪʝʢʩʪʦʚʳʡ) 

ʬʘʡʣ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʤʘʢʨʦʷʟʳʢʝ ʧʨʠʢʣʘʜʥʦʡ ɻʀʉ ʦʧʠʩʳʚʘʶʪʩʷ ʚʩʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ (ʣʦʢʘʣʴʥʳʤ ʠ ʫʜʘʣʸʥʥʳʤ) ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 
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ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ, ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ), 

ʩʧʦʩʦʙ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʥʘ ʵʢʨʘʥʝ ʚ ʪʨʝʙʫʝʤʦʤ ʤʘʩʰʪʘʙʝ ʠ 

ʬʦʨʤʘʪʝ ʪʘʙʣʠʮ ʩ ʦʧʠʩʘʪʝʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʟʘʧʫʩʢ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʜʘʥʥʳʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʉʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ  ʙʳʪʴ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʣʦʢʘʣʴʥʦ ʚ ʩʝʪʠ ʢʦʨʧʦʨʘʮʠʠ ʠʣʠ ʚ ʧʫʙʣʠʯʥʦʡ ʩʝʪʠ. ʇʦʩʣʝʜʥʠʡ 

ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʨʪʘʣʦʚ ʚ Internet (web-

ʧʦʨʪʘʣ), ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʢʘʢ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʦʙʲʝʜʠʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʥʦʚʣʷʶʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; ʘ ʪʘʢʞʝ ʢʘʢ Internet-ʩʘʡʪ, ʚʳʧʦʣʥʷʶʱʠʡ ʨʦʣʴ 

ʝʜʠʥʦʡ ʪʦʯʢʠ ʚʭʦʜʘ ʠ ʩʦʚʤʝʱʘʶʱʠʡ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʫʥʢʮʠʠ.  

ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʛʝʦʧʦʨʪʘʣʦʚ; 

ʧʦ ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ ʨʝʰʝʥʠʶ:  

- ʚʝʨʪʠʢʘʣʴʥʳʡ — ʠʤʝʝʪ ʫʟʢʦʩʧʝʮʠʘʣʴʥʫʶ ʪʝʤʘʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ;  

- ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ — ʟʘʪʨʘʛʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʪʝʤʘʪʠʢʫ, ʥʘʧʨʠʤʝʨ, 

ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ;  

- ʩʤʝʰʘʥʥʳʡ; 

ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʦʭʚʘʪʫ:  

- ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʝ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʥʘʧʨʠʤʝʨ, Google; 

- ʨʝʛʠʦʥʘʣʴʥʳʝ — ʗʥʜʝʢʩ;  

- ʣʦʢʘʣʴʥʳʝ — ʛʝʦʧʦʨʪʘʣʳ ʛʦʨʦʜʦʚ ʠʣʠ ʦʙʣʘʩʪʝʡ; 

ʧʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ: 

- ʧʫʙʣʠʯʥʳʝ (ʦʙʱʝʜʦʩʪʫʧʥʳʝ) ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʚʩʝʭ Internet-ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʷʚʣʷʶʪʩʷ ʩʝʪʝʚʳʤ ʘʥʘʣʦʛʦʤ ʧʫʙʣʠʯʥʳʭ ʙʠʙʣʠʦʪʝʢ (Google, MSN, Yahoo!); 

- ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʪʠʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʤʦʛʫʪ 

ʠʤʝʪʴ ʪʘʢʞʝ ʠʥʪʝʨʬʝʡʩ ʠ ʜʣʷ ʧʫʙʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɻʝʦʧʦʨʪʘʣʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [66]. ʉʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʀʇɼ (ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ) 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʛʝʦʧʦʨʪʘʣ ʢʘʢ ʝʜʠʥʫʶ ʪʦʯʢʫ ʚʭʦʜʘ ʚ Internet ʠʣʠ Intranet, 

ʠʤʝʶʱʫʶ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʩʤʦʪʨʘ ʤʝʪʘʜʘʥʥʳʭ, ʧʦʠʩʢʘ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʝʸ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʟʘʛʨʫʟʢʠ ʥʘ ʩʚʦʸ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʟʘʢʘʟʘ ʫʩʣʫʛ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʛʝʦʩʝʨʚʠʩʘʤʠ. ʇʦʩʪʘʚʱʠʢʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ) 

ʠʩʧʦʣʴʟʫʶʪ ʛʝʦʧʦʨʪʘʣʳ ʚ ʮʝʣʷʭ ʧʫʙʣʠʢʘʮʠʠ ʦʧʠʩʘʥʠʷ (ʤʝʪʘʜʘʥʥʳʭ) 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʜʨʫʛʦʡ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʦʪʨʝʙʠʪʝʣʠ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, — ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʰʠʨʦʢʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʳ,  ʠʩʧʦʣʴʟʫʶʪ ʛʝʦʧʦʨʪʘʣʳ, ʯʪʦʙʳ ʥʘʭʦʜʠʪʴ ʠ 

ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʤ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ.  

ʇʨʠʤʝʨʳ ʛʝʦʧʦʨʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ɻʀʉ («ʪʦʣʩʪʦʛʦ 

ʢʣʠʝʥʪʘ») ʠ ʜʣʷ WEB-ʧʦʨʪʘʣʘ («ʪʦʥʢʦʛʦ ʢʣʠʝʥʪʘ») ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 6. 

 
ʈʠʩʫʥʦʢ 6 — ʇʨʠʤʝʨʳ ʛʝʦʧʦʨʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ 

ʈʦʣʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʯʘʩʪʠ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
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ʧʦʨʪʘʣʦʚ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʸʪʩʷ ʜʦʚʦʣʴʥʦ ʩʢʨʦʤʥʦʡ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ 

ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʥʝ ʩʦʟʜʘʥʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʀʇɼ ʚ ʦʙʱʝʧʨʠʥʷʪʦʤ ʟʥʘʯʝʥʠʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 2006 ʛʦʜʫ ʙʳʣʘ ʦʜʦʙʨʝʥʘ «ʂʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ». ʕʪʘ 

ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʨʠ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ: ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ (2006-2007), 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ (2008-2009) ʠ ʟʘʚʝʨʰʘʶʱʠʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (2010-2015). 

ʆʜʥʘʢʦ ʚ ʈʌ ʚʩʸ ʞʝ ʝʩʪʴ ʧʨʠʤʝʨʳ ʛʝʦʧʦʨʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ɻʂʅ. ʉ 2011 ʛʦʜʘ ʨʘʙʦʪʘʝʪ ʧʦʨʪʘʣ ʈʆʉʈɽɽʉʊʈɸ [55]. 

 

1.2.4 ʎʠʬʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʢʘʜʘʩʪʨʘ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ «ʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʘʜʘʩʪʨʝ 

ʥʝʜʚʠʞʠʤʦʩʪʠ»  ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʨʝʘʣʠʟʫʝʤʘʷ ʚ ʬʦʨʤʝ  ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʣʘʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠ  

ʢʘʜʘʩʪʨʦʚʳʭ ʢʘʨʪ.  

ʂʘʜʘʩʪʨʦʚʳʝ ʢʘʨʪʳ — ʵʪʦ ʜʠʥ ʠʟ ʨʘʟʜʝʣʦʚ ɻʂʅ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ. ʅʘ ʪʘʢʠʭ ʢʘʨʪʘʭ ʚ ʠ ʪʝʢʩʪʦʚʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʘʭ 

ʥʘʥʝʩʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ: 

- ʟʜʘʥʠʷʭ, ʩʦʦʨʫʞʝʥʠʷʭ, ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʦʙʲʝʢʪʘʭ ʥʝʟʘʚʝʨʰʸʥʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ;  

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝ ʈʌ, ʦ ʛʨʘʥʠʮʘʭ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʛʨʘʥʠʮʘʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ;  

- ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʟʦʥʘʭ ʠ ʟʦʥʘʭ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ;  

- ʢʘʜʘʩʪʨʦʚʦʤ ʜʝʣʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʈʌ;  

- ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʫʥʢʪʦʚ ʦʧʦʨʥʳʭ ʤʝʞʝʚʳʭ ʩʝʪʝʡ.  
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ɺ ʢʘʞʜʦʤ ʩʫʙʲʝʢʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʘʜʘʩʪʨʦʚʳʝ ʢʘʨʪʳ ʠʤʝʶʪ ʝʜʠʥʫʶ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʩʫʙʲʝʢʪʘ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ˉ416 ʦʪ 19.10.2009 ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʘʜʘʩʪʨʦʚʳʭ ʢʘʨʪ: 

ʇʫʙʣʠʯʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʢʘʨʪʳ. ʅʘ ʪʘʢʠʭ ʢʘʨʪʘʭ ʥʘʥʝʩʝʥʳ ʦʙʱʝʜʦʩʪʫʧʥʳʝ 

ʢʘʜʘʩʪʨʦʚʳʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ ʚʢʣʶʯʘʶʪ ʛʨʘʥʠʮʳ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʛʨʘʥʠʮʳ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʢʦʥʪʫʨʳ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʫʯʘʩʪʢʘʭ, ʢʘʜʘʩʪʨʦʚʳʝ ʥʦʤʝʨʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ.  

ɼʝʞʫʨʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʨʛʘʥʦʤ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ.  

ʂʘʨʪʳ ʪʝʨʨʠʪʦʨʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ʂʘʨʪʳ ʪʝʨʨʠʪʦʨʠʡ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʦʚ ʈʌ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. ʕʪʠ ʢʘʨʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʘʜʘʩʪʨʦʚʳʭ ʢʘʨʪ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʈʌ.  

ʊʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ: ʧʦ ʚʠʜʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ, 

ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ, ʩʪʘʪʫʩʘʤ ʠ ʜʨʫʛʠʝ.  

ʉʧʝʮʠʘʣʴʥʳʡ ʧʨʠʢʘʟ ʤʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ˉ416 ʦʪ 

19.10.2009 «ʆʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʝʨʝʯʥʷ ʚʠʜʦʚ ʠ ʩʦʩʪʘʚʘ ʩʚʝʜʝʥʠʡ ʢʘʜʘʩʪʨʦʚʳʭ 

ʢʘʨʪ» ʦʧʨʝʜʝʣʷʝʪ ʠ ʨʘʟʛʨʘʥʠʯʠʚʘʝʪ ʩʦʩʪʘʚ ʩʚʝʜʝʥʠʡ ʢʘʜʘʩʪʨʦʚʳʭ ʢʘʨʪ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʠʜʘ. 

ʇʫʙʣʠʯʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʢʘʨʪʳ ʜʦʣʞʥʳ ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʬʦʨʤʝ ʛʝʦʧʦʨʪʘʣʘ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʈʆʉʈɽɽʉʊʈɸ  ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ Internet ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʌʝʜʝʨʘʣʴʥʳʤ ɿʘʢʦʥʦʤ ˉ221-ʌɿ ʦʪ 24.07.2007 [55]. 
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ʇʦ ʩʩʳʣʢʝ https://rosreestr.ru/site ʜʦʩʪʫʧʝʥ ʛʝʦʧʦʨʪʘʣ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ 

ʈʦʩʨʝʝʩʪʨʘ. ʇʝʨʝʭʦʜ ʢ ʇʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʨʘʟʜʝʣʘ 

çʆʪʢʨʳʪʳʝ ʜʘʥʥʳʝ» ʠʣʠ ʧʦ ʩʩʳʣʢʝ http://pkk5.rosreestr.ru/. 

 

1.2.4.1 ʇʦʥʷʪʠʝ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ ʧʦʨʪʘʣʘ ʈʆʉʈɽɽʉʊʈɸ 

ʇʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘ — ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʠ, ʨʝʝʩʪʨʘ ʠ 

ʢʘʜʘʩʪʨʘ ʦʥʣʘʡʥ-ʩʝʨʚʠʩ, ʧʨʝʜʥʘʟʥʘʯʘʶʱʠʡʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʣʴʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩʩʠʠ. 

ʉʧʝʮʠʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʪʨʝʙʠʪʝʣʶ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʡ, ʧʦʠʩʢʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʧʦʣʫʯʝʥʠʷ ʦʪʢʨʳʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʠʭ. 

ʉʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʜʦʩʪʫʧʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ 

ʢʘʨʪʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʚʝʜʝʥʠʷ ʦ ʢʘʜʘʩʪʨʦʚʦʤ ʥʦʤʝʨʝ, ʩʪʘʪʫʩʝ, ʘʜʨʝʩʝ, ʢʘʪʝʛʦʨʠʠ 

ʟʝʤʝʣʴ, ʚʠʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʚʥʝʩʸʥʥʳʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 

ʵʪʦʤʫ, ʣʶʜʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʈʦʩʨʝʝʩʪʨʘ, ʢʦʪʦʨʳʝ ʦʙʩʣʫʞʠʚʘʶʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʩ ʫʢʘʟʘʥʠʝʤ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʘʜʨʝʩʘ ʠ ʪʝʣʝʬʦʥʘ ʦʬʠʩʘ ʧʨʠʸʤʘ. 

ʇʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ web-ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ ʠʣʠ ʚʢʣʘʜʢʝ Internet-ʦʙʦʟʨʝʚʘʪʝʣʷ. 

ʇʦʤʠʤʦ ʦʢʥʘ ʢʘʨʪʳ ʚ ʠʥʪʝʨʬʝʡʩʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʜʝʨʞʘʪʩʷ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʧʦʠʩʢʦʚʦʛʦ ʟʘʧʨʦʩʘ, ʧʘʥʝʣʴ ʚʳʜʘʯʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʘ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʫʧʨʘʚʣʝʥʠʷ ʢʘʨʪʦʡ (ʈʠʩʫʥʦʢ 7). ɺʩʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʩʥʘʙʞʝʥʳ ʧʦʜʧʠʩʷʤʠ ʠʣʠ ʚʩʧʣʳʚʘʶʱʠʤʠ ʧʦʜʩʢʘʟʢʘʤʠ, ʫʢʘʟʳʚʘʶʱʠʤʠ ʠʭ 

ʬʫʥʢʮʠʠ. 
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ʈʠʩʫʥʦʢ 7 — ɺʥʝʰʥʠʡ ʚʠʜ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ 

ʀʥʪʝʨʬʝʡʩ ʩʦʜʝʨʞʠʪ ʢʦʧʠʨʘʡʪʳ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ ʠ ʚʳʜʝʨʞʘʥ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʝʜʠʥʦʛʦ ʩʪʠʣʷ ʩ Internet-ʧʦʨʪʘʣʦʤ ʛʦʩʫʩʣʫʛ ʈʦʩʨʝʝʩʪʨʘ. ʇʦ ʢʥʦʧʢʝ 

çʉʧʨʘʚʦʯʥʳʝ ʩʚʝʜʝʥʠʷ» ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʣʦʞʝʥʠʠ 

ʠ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʷʭ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ  (ʈʠʩʫʥʦʢ 8) ʧʦʢʘʟʘʥ  ʨʝʟʫʣʴʪʘʪ 

ʟʘʧʨʦʩʘ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʟʝʤʝʣʴʥʦʤʫ ʫʯʘʩʪʢʫ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ. 
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ʈʠʩʫʥʦʢ 8 — ʉʚʝʜʝʥʠʷ ʦ ɿʋ ʥʘ ʧʦʨʪʘʣʝ ʈʆʉʈɽɽʉʊʈɸ. 

ʇʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʜʦʩʪʫʧ ʢ ʩʚʝʜʝʥʠʷʤ ɻʂʅ ʠ ɽʜʠʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ 

(ɽʕʂʆ) ʚ ʚʠʜʝ ʢʘʨʪ ʤʝʩʪʥʦʩʪʠ ʤʘʩʰʪʘʙʦʚ ʦʪ  1:1 000 000 ʜʦ 1:100 000,  

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ web-ʩʝʨʚʠʩʘ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ 

ʧʣʘʪʬʦʨʤʝ ArcGIS [55]. 

 

1.3 ʊʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʇʦʤʠʤʦ ʘʙʩʪʨʘʢʪʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʢʘʜʘʩʪʨʘ ʚ ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 

ʝʛʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ. ʕʪʦ ʦʜʠʥ ʠʟ ʜʝʡʩʪʚʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʧʨʠʚʝʜʝʥʠʷ ʚ ʧʦʨʷʜʦʢ ʟʥʘʥʠʡ ʦ ʢʘʜʘʩʪʨʝ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘʭ. ʅʠʞʝ ʘʚʪʦʨ ʦʙʨʘʱʘʝʪʩʷ 

ʢ ʩʪʘʪʴʝ ʃ. ɻ. ʄʘʢʩʫʜʦʚʘ ʠ ɺ. ʗ. ʎʚʝʪʢʦʚʘ «ʊʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ 

ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ». 

ʂʘʜʘʩʪʨ ʩʚʷʟʘʥ ʩ ʧʦʥʷʪʠʷʤʠ ʫʯʸʪʘ, ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʧʦ 
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ʩʚʦʠʤ ʫʩʣʦʚʠʷʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʠ ʠʭ ʦʧʠʩʘʥʠʝ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ɺ 1985 ʛ. ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʛʨʫʧʧʘ ʵʢʩʧʝʨʪʦʚ ʜʘʣʘ ʦʙʦʙʱʸʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʘʜʘʩʪʨʘ ʢʘʢ «ʤʝʪʦʜʠʯʝʩʢʠ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʜʘʥʥʳʭ» [46]. 

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʛʦʚʦʨʠʪʴʩʷ, ʯʪʦ ʘʚʪʦʨ (ʂʦʨʦʣʝʚ ɸ. ɸ.)  ʧʨʝʜʣʘʛʘʝʪ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʜʘʩʪʨʘ ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʇʨʦʙʣʝʤʘ ʫʧʦʨʷʜʦʯʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʘ ʩ ʚʳʙʦʨʦʤ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʧʠʩʘʥʠʷ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʥʳʝ ʬʦʨʤʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ 

ʤʥʦʞʝʩʪʚ. 

ʉ ʧʦʟʠʮʠʡ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʢʘʜʘʩʪʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʢʘʢ ʥʝʢʦʝ ʥʝʦʜʥʦʨʦʜʥʦʝ ʤʥʦʞʝʩʪʚʦ ʂʀ, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʩʚʝʜʝʥʠʷ ʦ 

ʧʨʘʚʦʚʦʤ,  ʧʨʠʨʦʜʥʦʤ, ʭʦʟʷʡʩʪʚʝʥʥʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʦʙʲʝʢʪʦʚ ʢʘʜʘʩʪʨʘ. 

ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʜʥʦʨʦʜʥʘ ʠ ʥʝ ʫʧʦʨʷʜʦʯʝʥʘ. ʇʦʵʪʦʤʫ ʧʝʨʚʳʤ ʰʘʛʦʤ 

ʫʧʦʨʷʜʦʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʝʸ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʩʚʝʜʝʥʠʝ ʢ ʙʦʣʝʝ  

ʦʜʥʦʨʦʜʥʳʤ ʩʦʚʦʢʫʧʥʦʩʪʷʤ. ʇʦʩʢʦʣʴʢʫ ʩʚʝʜʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ  

ʢʘʯʝʩʪʚʝʥʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʝʩʪʴ ʩʤʳʩʣ ʛʦʚʦʨʠʪʴ ʦ ʩʦʚʦʢʫʧʥʦʤ 

ʤʥʦʞʝʩʪʚʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʤ ʰʘʛʦʤ ʫʧʦʨʷʜʦʯʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʝʸ ʨʘʟʙʠʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴ, ʪʦ ʜʣʷ ʩʦʚʦʢʫʧʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʂʀ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʩʷ ʫʩʣʦʚʠʝ 

ʂʀ  = ʂʀ1 ʭ ʂʀ2 ʭ ʂʀi ʭ ʂʀn             (1) 

ɿʜʝʩʴ ʭ — ʩʠʤʚʦʣ ʜʝʢʘʨʪʦʚʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ; n — ʦʙʱʝʝ ʯʠʩʣʦ ʢʘʯʝʩʪʚʝʥʥʦ 

ʦʜʥʦʨʦʜʥʳʭ ʤʥʦʞʝʩʪʚ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘʤʠ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʩʚʷʟʴ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʠʭ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ʉ ʧʦʟʠʮʠʠ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ 
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ʚʳʨʘʞʝʥʠʝ (1) ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʠʣʠ ʩʧʦʩʦʙʦʤ ʨʘʟʙʠʝʥʠʷ 

ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʦʜʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʤ ʰʘʛʦʤ ʫʧʦʨʷʜʦʯʝʥʠʷ 

ʤʥʦʞʝʩʪʚʘ ʩʦʚʦʢʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ɼʝʢʘʨʪʦʚʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

ʅʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘʤʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʦʜʥʦ ʠʟ ʥʠʭ ʠ 

ʚʳʨʘʙʦʪʘʪʴ ʥʘ ʥʝʤ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʠ ʥʘ ʜʨʫʛʠʝ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ (ʤʝʪʨʠʯʝʩʢʠʡ) ʘʩʧʝʢʪ ʦʙʲʝʢʪʦʚ 

ʢʘʜʘʩʪʨʘ. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʪʨʠʯʝʩʢʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʄʂʀ). 

 
ʈʠʩʫʥʦʢ 9 — ʄʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ ʢʘʜʘʩʪʨʘ. 

ʄʥʦʞʝʩʪʚʦ ʄʂʀ ʚʢʣʶʯʘʝʪ ʦʜʥʦʨʦʜʥʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʨʘʟʥʳʤʠ ʢʘʜʘʩʪʨʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ (ʂʆ) ʠʣʠ ʨʘʟʥʳʤʠ ʫʯʸʪʥʳʤʠ ʝʜʠʥʠʮʘʤʠ 

ʢʘʜʘʩʪʨʘ. 

ɼʣʷ ʛʦʨʦʜʩʢʦʛʦ ʢʘʜʘʩʪʨʘ ʫʯʸʪʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʷʚʣʷʶʪʩʷ ʛʦʨʦʜ (ɻ), ʨʘʡʦʥ (ʈ), 

ʩʝʢʮʠʷ (ʉ), ʢʚʘʨʪʘʣ (ʂ), ʧʝʨʝʢʨʸʩʪʦʢ (ʇ), ʦʪʨʝʟʦʢ ʫʣʠʮʳ (ʆ), ʦʙʲʝʢʪ (ʆɹ) 

(ʩʪʨʦʝʥʠʝ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ). ʊʘʢʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʆʙʲʝʢʪʳ ʢʘʜʘʩʪʨʘ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʤʦʛʫʪ 

ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ  ʧʦʜʤʥʦʞʝʩʪʚʘ. ʂʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʝʢʦʝ ʤʝʪʨʠʯʝʩʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
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ʥʝʢʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʩʚʝʜʝʥʠʡ. ɸʢʩʠʦʤʘʪʠʢʘ ʢʘʜʘʩʪʨʦʚʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ  ʙʳʪʴ 

ʦʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤʠ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 

ɻ = ʈ1 V ʈ2 V ʈ3 V Pl,            (2) 

0 = ʈ1 ž ʈ2 ž ʈ3 ž Pl,             (3) 

ɻ = ʂ1 V ʂ2 V ʂ3 V Kll,          (4) 

0 = ʂ1 ž ʂ2 ž ʂ3 ž Kll,          (5) 

ʂ = V ʇ1 ..... V ʆ1 V ʆɹ1.....   (6) 

ʀʟ ʚʳʨʘʞʝʥʠʷ (2) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʦʙʲʝʢʪʘ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ (ʛʦʨʦʜʘ — ɻ) ʩʦʩʪʦʠʪ ʠʟ ʦʙʲʝʢʪʦʚ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ (ʨʘʡʦʥʦʚ — ʈ). ʄʝʞʜʫ 

ʨʘʡʦʥʘʤʠ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʝʨʝʢʨʳʪʠʡ, ʊ.ʝ. ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʜʤʥʦʞʝʩʪʚ ʨʘʡʦʥʦʚ 

ʨʘʚʥʦ ʧʫʩʪʦʤʫ ʤʥʦʞʝʩʪʚʫ — 0. ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʚʳʨʘʞʝʥʠʷ (3). ɿʜʝʩʴ l — ʯʠʩʣʦ 

ʨʘʡʦʥʦʚ. 

ʀʟ ʚʳʨʘʞʝʥʠʷ (4) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʦʙʲʝʢʪʘ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ (ʛʦʨʦʜʘ — ɻ) ʩʦʩʪʦʠʪ ʪʘʢʞʝ ʠʟ ʦʙʲʝʢʪʦʚ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ (ʢʚʘʨʪʘʣʦʚ 

— ʂ). ʄʝʞʜʫ ʢʚʘʨʪʘʣʘʤʠ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʝʨʝʢʨʳʪʠʡ, ʪ.ʝ. ʦʙʲʝʜʠʥʝʥʠʝ 

ʧʦʜʤʥʦʞʝʩʪʚ ʢʚʘʨʪʘʣʦʚ ʨʘʚʥʦ ʧʫʩʪʦʤʫ ʤʥʦʞʝʩʪʚʫ — 0. ɿʜʝʩʴ ll — ʯʠʩʣʦ 

ʢʚʘʨʪʘʣʦʚ. ʂʚʘʨʪʘʣ ʝʩʪʴ ʦʙʲʝʜʠʥʝʥʠʝ ʢʘʜʘʩʪʨʦʚʳʭ ʦʙʲʝʢʪʦʚ ʥʠʟʰʝʛʦ ʫʨʦʚʥʷ (6). 

ʅʘ ʵʪʠʭ ʧʨʠʥʮʠʧʘʭ ʤʦʞʥʦ ʠ ʜʘʣʴʰʝ ʩʪʨʦʠʪʴ ʘʢʩʠʦʤʘʪʠʢʫ ʢʘʜʘʩʪʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʫʜʦʙʝʥ ʜʣʷ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʧʨʦʮʝʜʫʨʳ 

ʫʧʦʨʷʜʦʯʠʚʘʶʪ ʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʦʮʝʜʫʨʘ ʫʧʦʨʷʜʦʯʝʥʠʷ ʤʝʪʨʠʯʝʩʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʄʂʀ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʫʧʦʨʷʜʦʯʠʚʘʝʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʤʥʦʞʝʩʪʚʘ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʜʝʦʣʦʛʠʠ ɻʀʉ, ʚ 

ʢʦʪʦʨʦʡ ʤʝʪʨʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʪʘʙʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʪʨʠʙʫʪʦʚ, 

ʪ.ʝ. ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʢʪʦʚ. 

ɺ ɻʀʉ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʪʦʯʝʯʥʳʭ, ʣʠʥʝʡʥʳʭ ʠʣʠ 

ʘʨʝʘʣʴʥʳʭ ʬʦʨʤʘʭ (ʩʣʦʷʭ). ʂʘʜʘʩʪʨʦʚʘʷ ʤʝʪʨʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʣʠʥʝʡʥʳʭ ʠʣʠ ʘʨʝʘʣʴʥʳʭ ʩʣʦʷʭ. ʊʝʦʨʝʪʠʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʫʯʠʪʳʚʘʪʴ ʪʘʢʫʶ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ.  
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ɺ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʨʠʯʝʩʢʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʛʦʨʦʜʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ «ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ ʠ ʚʩʝʭ 

ʢʘʜʘʩʪʨʦʚʳʭ ʫʯʸʪʥʳʭ ʝʜʠʥʠʮ» ʠʣʠ ʢʘʢ «ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʛʨʘʥʠʮ 

ʪʦʯʝʢ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ ʠ ʚʩʝʭ ʛʨʘʥʠʮ ʢʘʜʘʩʪʨʦʚʳʭ ʫʯʸʪʥʳʭ ʝʜʠʥʠʮ». 

ʂʘʜʘʩʪʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʚʣʦʞʝʥʥʦʩʪʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ 

ʚʣʦʞʝʥʥʦʩʪʴ ʢʘʜʘʩʪʨʦʚʳʭ ʫʯʸʪʥʳʭ ʝʜʠʥʠʮ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʛʦʨʦʜʘ ʵʪʦ ʩʚʦʡʩʪʚʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʦʨʦʜ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʚʩʝ ʝʛʦ ʨʘʡʦʥʳ (ʚʳʨʘʞʝʥʠʝ (2)), 

ʨʘʡʦʥ — ʚʩʝ ʢʚʘʨʪʘʣʳ, ʩʝʢʮʠʠ, ʦʪʨʝʟʢʠ ʫʣʠʮ ʠ ʧʝʨʝʢʨʸʩʪʢʠ (ʧʣʦʱʘʜʠ).  

ʆʪʜʝʣʴʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʫʯʸʪʥʘʷ ʝʜʠʥʠʮʘ (ʂʋɽ) ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ 

ʟʥʘʯʝʥʠʷʤʠ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʝʸ ʛʨʘʥʠʮ (ʠʣʠ ʧʣʦʱʘʜʝʡ) ʠ ʠʭ ʪʦʧʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʚʷʟʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʩʦʙʦʡ ʧʦʜʤʥʦʞʝʩʪʚʘ ʚʠʜʘ 

ʂʋɽj = {Tʋɽj, Xij, Yij, Ůij}, (7) 

ʛʜʝ ʂʋɽj — ʧʦʜʤʥʦʞʝʩʪʚʘ, ʦʧʠʩʳʚʘʶʱʠʝ ʢʘʜʘʩʪʨʦʚʳʝ ʫʯʸʪʥʳʝ ʝʜʠʥʠʮʳ; ʍij, 

Yij — ʢʦʦʨʜʠʥʘʪʳ ʢʘʢ ʵʣʝʤʝʥʪʳ ʩʯʸʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʛʨʘʥʠʮ j-ʡ ʢʘʜʘʩʪʨʦʚʦʡ ʫʯʸʪʥʦʡ ʝʜʠʥʠʮʳ; ʊʋɽj — ʪʠʧ 

ʢʘʜʘʩʪʨʦʚʦʡ ʫʯʸʪʥʦʡ ʝʜʠʥʠʮʳ (ʨʘʡʦʥʘ, ʩʝʢʮʠʠ, ʦʪʨʝʟʢʘ ʫʣʠʮʳ ʠ ʧʝʨʝʢʨʸʩʪʢʘ); Ůij 

— ʚʠʜ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ ʪʦʯʝʢ ʛʨʘʥʠʮ ʢʘʜʘʩʪʨʦʚʦʡ ʫʯʸʪʥʦʡ ʝʜʠʥʠʮʳ ʚ 

ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʝ; i — ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ j-ʡ ʢʘʜʘʩʪʨʦʚʦʡ ʫʯʸʪʥʦʡ ʝʜʠʥʠʮʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʦʨʜʠʥʘʪʳ ʢʘʜʘʩʪʨʦʚʦʡ ʫʯʸʪʥʦʡ ʝʜʠʥʠʮʳ ʤʦʛʫʪ ʙʳʪʴ 

ʵʣʝʤʝʥʪʘʤʠ ʩʯʸʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʨʠ ʜʠʩʢʨʝʪʥʦʤ ʠʭ ʟʘʜʘʥʠʠ ʠʣʠ ʵʣʝʤʝʥʪʘʤʠ 

ʤʥʦʞʝʩʪʚʘ ʤʦʱʥʦʩʪʠ ʢʦʥʪʠʥʫʫʤ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ Xj ,  Yj — ʢʦʦʨʜʠʥʘʪʳ ʢʘʢ 

ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ ʤʦʱʥʦʩʪʠ ʢʦʥʪʠʥʫʫʤ. 

ʄʥʦʞʝʩʪʚʦ ɻ, ʦʧʠʩʳʚʘʶʱʝʝ ʛʦʨʦʜ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʩʫʤʤʘ ʠʣʠ 

ʦʙʲʝʜʠʥʝʥʠʝ ʂʋɽ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ. 

ɺ ʦʙʲʝʜʠʥʸʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ɻ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ 

ʪʦʯʝʢ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʠ ʛʨʘʥʠʮ ʠʣʠ ʢʦʥʪʫʨʦʚ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʦʨʝʪʠʢʦ-

ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʦʧʠʩʘʥʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʢʘʜʘʩʪʨʦʚʳʭ ʦʙʲʝʢʪʦʚ. 
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ɺʩʝ ʵʣʝʤʝʥʪʳ ʢʘʜʘʩʪʨʘ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʧʦʜʤʥʦʞʝʩʪʚ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʧʠʩʳʚʘʪʴ ʚʣʦʞʝʥʠʷ ʫʨʦʚʥʝʡ ʠ 

ʪʦʧʦʣʦʛʠʶ [46]. 

 

1.4 ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʦʯʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʨʳʚ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʘʜʘʩʪʨʦʤ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʤ ʫʯʸʪʦʤ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʥ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ, ʩʚʝʜʝʥʠʡ ʦ ʚʣʘʜʝʣʴʮʘʭ ʠ 

ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ. ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʦʙʱʝʥʠʷ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʘʚʪʦʨ ʩʤʝʝʪ ʟʘʷʚʠʪʴ, ʯʪʦ ʚʝʣʠʢʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʦʦʪʥʝʩʝʥʠʠ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦ ʩʚʦʠʭ ʩʝʣʴʭʦʟʫʛʦʜʠʷʭ ʩ ʜʘʥʥʳʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʙ. ʏʘʩʪʦ, ʣʶʜʠ ʥʝ ʟʥʘʶʪ ʢʘʢʘʷ ʠʤʝʥʥʦ ʟʝʤʣʷ ʠʤ 

ʧʨʠʥʘʜʣʝʞʠʪ. ʊʘʢ ʞʝ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ ʩʪʘʪʫʩʝ ʟʝʤʝʣʴ ʧʨʠ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʭ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ (ʢʫʧʣʷ/ʧʨʦʜʘʞʘ, ʘʨʝʥʜʘ). 

ʉʠʪʫʘʮʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʝʱʸ ʠ ʪʝʤ, ʯʪʦ ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʝʜʫʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʥʝʩʢʦʣʴʢʦ ʫʯʸʪʥʳʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ 

ʘʛʨʦʭʦʣʜʠʥʛʘʭ, ʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʀʉ ʫʯʸʪʘ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ ʚ ʨʘʟʨʝʟʝ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʦʙʲʝʢʪʘʤʠ ʫʯʸʪʘ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʨʘʙʦʯʠʝ ʫʯʘʩʪʢʠ, ʘ ʪʘʢ ʞʝ 

ʫʯʸʪ ʚ ʨʘʟʨʝʟʝ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʛʜʝ ʦʙʲʝʢʪʦʤ ʫʯʸʪʘ ʷʚʣʷʝʪʩʷ ʧʘʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʜʘʯʘ ʩʦʦʪʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ɻʂʅ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʨʝʰʘʝʪʩʷ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ 

ʩʫʙʲʝʢʪʘʤʠ ʚ ʯʘʩʪʥʦʤ ʧʦʨʷʜʢʝ, ʙʝʩʩʠʩʪʝʤʥʦ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʦʤ ʪʝʭʥʦʣʦʛʠʷ ʩʦʯʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ, ʫʯʠʪʳʚʘʶʱʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ 
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ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴ ʝʛʦ ʧʨʠʯʠʥʳ. 

ʇʦʤʠʤʦ ʛʣʘʚʥʦʛʦ ʩʚʦʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ 

ʚʩʝʛʜʘ ʠʤʝʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ɿʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʚʳʰʝʦʟʥʘʯʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚʩʪʘʣʘ ʚʚʠʜʫ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʯʸʪʥʳʭ ʩʠʩʪʝʤ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 

ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʘʜʘʩʪʨʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʧʨʦʙʣʝʤʳ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʦʯʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʫʯʸʪʘ ʧʦʟʚʦʣʠʣʦ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʦʜʭʦʜ ʩ ʝʜʠʥʳʭ ʧʦʟʠʮʠʡ ʢ ʠʟʫʯʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʜʘʩʪʨʘ, ʢʘʢ ʦʪʨʘʩʣʠ 

ʟʥʘʥʠʡ. 

 

ɺʳʚʦʜʳ ʧʦ ʨʘʟʜʝʣʫ 

1. ʂʘʜʘʩʪʨ ʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʘ ʫʞʝ ʚʦ 

ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ — ʢʦʤʧʣʝʢʩʦʤ ʤʝʨ. 

2. ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʧʦʥʷʪʠʷ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ (ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ) ʢʘʢ ʩʠʩʪʝʤʳ ʩʙʦʨʘ, 

ʥʘʢʦʧʣʝʥʠʷ ʠ ʚʳʜʘʯʠ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʫʯʸʪʘ. 

3. ʉʦʟʜʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʥʝ ʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

4. ʆʙʦʩʥʦʚʘʥʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʩʦʯʝʪʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 
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2 ʈʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʦʯʝʪʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ 

ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ 

 

2.1 ʉʦʯʝʪʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ 

 

2.1.1 ʆʙʱʠʝ ʬʦʨʤʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʢʘʜʘʩʪʨʘ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʦʧʨʝʜʝʣʝʥʠʡ ʢʘʜʘʩʪʨʘ. ʀʩʭʦʜʷ ʠʟ ʮʝʣʝʡ ʨʘʙʦʪʳ ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝʪʴ 

ʢʘʜʘʩʪʨ ʠʤʝʥʥʦ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. 

ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʜʘʩʪʨʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ 

(ʄʘʪʝʨʠʘʣʳ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʛʝʦʜʝʟʠʩʪʦʚ (ʄʌɻ). 

ʂʦʤʠʩʩʠʷ 7, 1995 ʛ.) [50]: ʥʘʜʸʞʥʦʩʪʴ, ʯʸʪʢʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ, ʘʢʪʫʘʣʴʥʦʩʪʴ, 

ʜʦʩʪʫʧʥʦʩʪʴ, ʩʪʦʠʤʦʩʪʴ, ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ. 

ʅʦ ʟʜʝʩʴ ʤʳ ʚʠʜʠʤ ʪʦʣʴʢʦ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʀ ʚ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʘʭ ʢʘʨʪʠʥʘ ʩʭʦʞʘʷ — ʧʨʠʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ. ɼʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʠʤ ʦʙʱʠʝ ʚʥʫʪʨʝʥʥʠʝ ʬʦʨʤʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ 

ʢʘʜʘʩʪʨʦʚ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʠ ʆʋ 

ʢʘʜʘʩʪʨʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʭ ʦʙʱʠʝ ʯʝʨʪʳ. 

ʀʪʘʢ, ʢʘʢ ʤʳ ʚʠʜʠʤ, ʢʘʜʘʩʪʨ ʚʩʝʛʜʘ ʩʦʜʝʨʞʠʪ ʆʋ. ʊʘʢ ʢʘʢ ʆʋ ʦʙʷʟʘʪʝʣʴʥʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʙʦʟʥʘʯʠʤ ʧʝʨʚʳʡ ʬʦʨʤʘʣʴʥʳʡ 

ʧʨʠʟʥʘʢ ʢʘʜʘʩʪʨʘ — ʧʨʝʜʤʝʪʥʦʩʪʴ. ʕʪʦ  ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ (ʷʚʣʝʥʠʷ, ʧʨʦʮʝʩʩʘ, 

ʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷʥʠʷ) ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʣʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʝʜʤʝʪʥʦʩʪʴ ʟʥʘʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʦʙʲʝʢʪʠʚʥʦʤ ʭʘʨʘʢʪʝʨʝ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʟʥʘʥʠʝ ʩʣʫʞʠʪ ʦʪʨʘʞʝʥʠʝʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ [65].  ʉʫʪʴ 



  43 

 

ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʦʩʪʘ: ʢʘʜʘʩʪʨ ʚʩʝʛʜʘ «ʦ ʯʸʤ-ʪʦ» ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʘʜʘʩʪʨʘ «ʥʠ ʦ 

ʯʸʤ». ɻʦʚʦʨʷ ʠʥʘʯʝ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʠ ʚ ʢʘʢʠʭ 

ʦʪʥʦʰʝʥʠʷʭ ʤʳ ʭʦʪʠʤ ʫʯʠʪʳʚʘʪʴ. ɽʩʣʠ ʵʪʦʛʦ ʥʝ ʩʜʝʣʘʪʴ, ʧʨʦʧʘʜʘʝʪ ʧʨʝʜʤʝʪ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʟʝʤʝʣʴʥʦʛʦ 

ʢʘʜʘʩʪʨʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʷʚʣʷʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʨʦʜʥʦʤ, ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠ 

ʧʨʘʚʦʚʦʤ ʧʦʣʦʞʝʥʠʠ ʟʝʤʝʣʴ. 

ʅʘʣʠʯʠʝ ʆʋ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʣʝʜʫʶʱʠʡ ʧʨʠʟʥʘʢ — 

ʩʠʩʪʝʤʥʦʩʪʴ. ɺʦʦʙʱʝ, ʵʪʦʪ ʪʝʨʤʠʥ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ 

ʚʦʟʥʠʢʘʝʪ ʥʝʢʦʪʦʨʦʝ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ — ʩʠʩʪʝʤʥʦʝ ʩʚʦʡʩʪʚʦ, ʢʦʪʦʨʳʤ ʠʟʥʘʯʘʣʴʥʦ 

ʥʝ ʦʙʣʘʜʘʣʠ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʕʪʦ ʥʝʦʪʲʝʤʣʝʤʦʝ ʢʘʯʝʩʪʚʦ ʣʶʙʦʡ ʩʠʩʪʝʤʳ 

[67].  ɺ ʩʣʫʯʘʝ ʵʪʦʡ ʨʘʙʦʪʳ ʘʚʪʦʨ ʜʦʧʫʩʢʘʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʝʛʦ ʢʘʢ ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ 

ʪʦ, ʯʪʦ ʢʘʜʘʩʪʨ ʵʪʦ ʩʠʩʪʝʤʘ. 

ɺ ʮʝʣʷʭ ʥʝʜʦʧʫʱʝʥʠʷ ʨʘʟʥʦʯʪʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʤʠ ʝʸ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʩʠʩʪʝʤʘ ʫʯʸʪʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʪʘʢʦʡ ʧʨʠʟʥʘʢ ʢʘʢ 

ʬʦʨʤʘʣʴʥʦʩʪʴ. ʉʫʪʴ ʝʛʦ ʩʦʩʪʦʠʪ ʚ ʩʦʙʣʶʜʝʥʠʠ ʨʷʜʘ ʧʨʠʥʮʠʧʦʚ: 

- ʧʨʠʥʮʠʧ ʧʝʜʘʥʪʠʟʤʘ: ʚʩʸ, ʯʪʦ ʜʝʣʘʝʪʩʷ, ʜʝʣʘʝʪʩʷ ʩʪʨʦʛʦ ʧʦ ʧʨʘʚʠʣʘʤ 

ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɽʩʣʠ ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʘʪʴ ʜʝʡʩʪʚʠʷ 

ʚ ʨʘʤʢʘʭ ʠʤʝʶʱʠʭʩʷ ʧʨʘʚʠʣ, ʪʦ ʩʦʚʝʨʰʘʪʴ ʜʝʡʩʪʚʠʷ, ʥʘʨʫʰʘʷ ʧʨʘʚʠʣʘ, ʥʝʣʴʟʷ. 

ʄʦʞʥʦ ʠʟʤʝʥʠʪʴ ʠʤʝʶʱʠʝʩʷ ʧʨʘʚʠʣʘ, ʥʦ ʵʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʧʦʩʪʨʦʝʥʠʶ ʜʨʫʛʦʡ 

ʬʦʨʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ; 

- ʧʨʠʥʮʠʧ ʷʚʥʦʛʦ ʦʧʠʩʘʥʠʷ: ʚʩʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʚʠʣ ʠ ʜʝʡʩʪʚʠʷ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʩʦʚʝʨʰʠʪʴ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ, ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʷʚʥʦ. ɺ 

ʬʦʨʤʫʣʠʨʦʚʢʘʭ ʠ ʦʧʠʩʘʥʠʷʭ ʜʝʡʩʪʚʠʡ ʥʝ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʥʘʥʠʷ ʠ ʦʧʳʪ 

ʠʩʧʦʣʥʠʪʝʣʷ  ʠʣʠ «ʜʝʡʩʪʚʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ», ʪʦ ʝʩʪʴ ʯʪʦ-ʪʦ ʥʝ ʦʧʠʩʘʥʥʦʝ ʷʚʥʦ, ʥʦ 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʝʩʷ; 

- ʧʨʠʥʮʠʧ ʩʠʥʪʘʢʩʠʯʥʦʩʪʠ: ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʚʠʣ ʬʦʨʤʫʣʠʨʫʶʪʩʷ 

ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʯʠʩʪʦ ʚʥʝʰʥʠʭ ʠ ʯʸʪʢʦ ʨʘʟʣʠʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʪʝʭ ʦʙʲʝʢʪʦʚ, ʢ 

ʢʦʪʦʨʳʤ ʵʪʠ ʧʨʘʚʠʣʘ ʧʨʠʤʝʥʷʶʪʩʷ [67]. 
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 ʕʪʦʪ ʧʨʠʟʥʘʢ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʦʰʠʙʦʢ ʚʦʩʧʨʠʷʪʠʷ 

ʜʘʥʥʳʭ ʯʝʣʦʚʝʢʦʤ, ʥʦ ʠ ʩʜʝʣʘʪʴ ʩʠʩʪʝʤʫ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʛʦʜʥʦʡ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ. 

ʆʪʥʦʰʝʥʠʷ ʚ ʢʘʜʘʩʪʨʦʚʦʡ ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʙʳʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ (ʈʠʩʫʥʦʢ 10), 

ʩʝʪʝʚʳʤʠ (ʈʠʩʫʥʦʢ 11) ʠʣʠ ʩʤʝʰʘʥʥʳʤʠ, ʢʦʛʜʘ ʠʝʨʘʨʭʠʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʩʝʪʴ 

(ʈʠʩʫʥʦʢ 12) ʠʣʠ ʞʝ ʩʝʪʠ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʷ ʧʦʜʯʠʥʝʥʠʷ (ʈʠʩʫʥʦʢ 13). ʇʨʠʯʸʤ, 

ʩʝʪʠ ʠ ʠʝʨʘʨʭʠʠ ʆʋ ʩʘʤʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʆʋ. ɺʩʸ ʟʘʚʠʩʠʪ ʦʪ 

ʩʧʝʮʠʬʠʢʠ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ɺʚʝʜʸʤ ʥʝʩʢʦʣʴʢʦ ʦʙʦʟʥʘʯʝʥʠʡ: 
ji

k
,ʆʋ  — ʆʋ ʩʤʝʰʘʥʥʦʡ ʩʠʩʪʝʤʳ. 
ji,ʆʋ  — ʆʋ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

kʆʋ — ʆʋ ʩʝʪʝʚʦʡ ʩʠʩʪʝʤʳ. 

ɻʜʝ i — ʫʨʦʚʝʥʴ ʠʝʨʘʨʭʠʠ, j — ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʆʋ ʥʘ ʫʨʦʚʥʝ, k — ʥʦʤʝʨ 

ʫʟʣʘ ʩʝʪʠ. 

 

 
ʈʠʩʫʥʦʢ 10 — ʀʝʨʘʨʭʠʷ 

 
ʈʠʩʫʥʦʢ 11 — ʉʝʪʴ 
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ʈʠʩʫʥʦʢ 12 — ʉʝʪʴ ʠʝʨʘʨʭʠʡ 

 
ʈʠʩʫʥʦʢ 13 — ʀʝʨʘʨʭʠʷ ʩʝʪʝʡ 
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ʅʦ ʮʝʣʴ ʘʚʪʦʨʘ ʟʜʝʩʴ ʥʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʜʘʩʪʨʦʚ ʧʦ ʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʫʨʦʚʥʝʡ ʧʦʜʯʠʥʝʥʠʷ ʠ ʩʝʪʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʢʘʜʘʩʪʨʘ. ʅʘ ʢʘʞʜʦʤ ʪʘʢʦʤ ʫʨʦʚʥʝ 

ʧʦʜʯʠʥʝʥʠʷ ʠ ʚʥʫʪʨʠ ʦʜʥʦʡ ʩʝʪʠ ʆʋ ʜʦʣʞʥʳ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʦʜʥʦʨʦʜʥʳ ʧʦ 

ʩʦʩʪʘʚʫ ʘʪʨʠʙʫʪʦʚ. ʕʪʦ ʠ ʝʩʪʴ ʦʯʝʨʝʜʥʦʡ  ʬʦʨʤʘʣʴʥʳʡ ʧʨʠʟʥʘʢ ʢʘʜʘʩʪʨʘ — 

ʦʜʥʦʨʦʜʥʦʩʪʴ. ʇʦʜ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʥʘʣʠʯʠʝ ʥʝʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ ʚʩʝʭ ʆʋ ʘʪʨʠʙʫʪʦʚ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʥʝʩʪʠ ʆʋ ʢ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʀʟ ʪʦʛʦ, ʯʪʦ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ ʦʧʠʩʳʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʆʋ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ 

ʢʘʜʘʩʪʨʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ, ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʢ ʫʥʠʢʘʣʴʥʦʩʪʠ ʆʋ.  ɽʛʦ ʩʫʪʴ ʚ ʪʦʤ,  

ʯʪʦʙʳ ʣʶʙʳʝ ʜʚʘ ʆʋ ʠʤʝʣʠ ʦʪʣʠʯʠʝ ʚ ʟʥʘʯʝʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʘʪʨʠʙʫʪʘ (ʥʝ 

ʠʩʢʣʶʯʘʷ ʚʨʝʤʝʥʥ Ӣr ʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ). ʆ ʥʘʣʠʯʠʠ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ 

ʛʦʚʦʨʠʪ ʚʥʫʪʨʝʥʥʷʷ ʀʀ ʜʣʷ ʢʘʞʜʦʛʦ ʆʋ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʠ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʦʪʥʦʰʝʥʠʡ. ʅʦ ʧʦʤʠʤʦ ʚʥʫʪʨʠʩʠʩʪʝʤʥʳʭ ʦʪʥʦʰʝʥʠʡ ʯʘʩʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʠ ʚʥʝʰʥʠʝ ʩʚʷʟʠ, ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɿʜʝʩʴ 

ʧʨʠʟʥʘʢ ʫʥʠʢʘʣʴʥʦʩʪʠ ʆʋ ʦʪʨʘʞʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʝʰʥʝʡ ʀʀ. ʈʘʟʙʦʨ ʵʪʦʛʦ 

ʚʦʧʨʦʩʘ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʧʦʵʪʦʤʫ ʥʝ ʩʪʘʥʝʤ ʥʘ ʥʸʤ ʧʦʜʨʦʙʥʦ 

ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. ʆʪʤʝʪʠʤ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ 

ʚ ʨʘʟʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʚʥʝʰʥʷʷ ʀʀ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʝʞʜʫ ʥʠʤʠ. 

 

2.1.2 ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʜʘʩʪʨʘ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʦʟʥʘʯʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʜʘʩʪʨʫ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʂʘʜʘʩʪʨ — ʵʪʦ ʬʦʨʤʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʥʠʢʘʣʴʥʳʭ ʚ ʝʸ 

ʨʘʤʢʘʭ ʠ ʦʜʥʦʨʦʜʥʳʭ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʧʦʜʯʠʥʝʥʠʷ ʠ ʚʥʫʪʨʠ ʦʜʥʦʡ ʩʝʪʠ 

ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 
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ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʢʘʜʘʩʪʨʦʚ ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʠʤ ʩʠʩʪʝʤʳ ʫʯʸʪʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʀʭ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʝʪʨʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʘʪʨʠʙʫʪʦʚ ʆʋ. 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʪʠʧʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʦʡ ʠʣ 

ʪʨʠʧʣʝʪʦʤ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʪʦʯʝʯʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʥʘʙʦʨʦʤ ʢʦʦʨʜʠʥʘʪ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʥʝʢʦʪʦʨʳʤ ʩʧʦʩʦʙʦʤ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ — 

ʜʣʷ ʣʠʥʝʡʥʳʭ ʠ ʧʣʦʱʘʜʥʳʭ. ʕʪʦ ʧʦʟʠʮʠʦʥʥʘʷ ʯʘʩʪʴ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ — 

ʛʝʦʤʝʪʨʠʷ ʠʣʠ ʤʝʪʨʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʪʣʠʯʥʘʷ 

ʦʪ ʠʭ ʥʝʧʦʟʠʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ — ʩʝʤʘʥʪʠʢʠ [18]. 

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ (ʣʦʢʘʣʠʟʘʮʠʡ) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʆʋ: 

- ʪʦʯʝʯʥʳʝ — ʦʜʥʘ ʪʦʯʢʘ ʤʝʪʨʠʢʠ; 

- ʣʠʥʝʡʥʳʝ — ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʯʝʢ ʤʝʪʨʠʢʠ; 

- ʧʣʦʱʘʜʥʳʝ — ʪʘʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʯʝʢ ʤʝʪʨʠʢʠ, ʯʪʦ ʧʝʨʚʘʷ ʠ 

ʧʦʩʣʝʜʥʷʷ ʪʦʯʢʠ ʩʦʚʧʘʜʘʶʪ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʝ ʚʩʷʢʘʷ ʩʠʩʪʝʤʘ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʢʘʜʘʩʪʨʦʤ, ʘ ʪʦʣʴʢʦ ʪʘ, ʢʦʪʦʨʘʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʜʘʥʥʦʤʫ ʚʳʰʝ 

ʦʧʨʝʜʝʣʝʥʠʶ. ʅʘʧʨʠʤʝʨ, ʪʝʦʨʝʪʠʯʝʩʢʠ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʬʦʨʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʫʥʠʢʘʣʴʥʳʭ ʚ ʝʸ ʨʘʤʢʘʭ ʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʧʦʜʯʠʥʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʫʯʸʪʘ ʠʟ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʫʞʝ ʥʝ ʢʘʜʘʩʪʨ ʠ ʥʝ 

ʧʦʜʣʝʞʠʪ ʨʘʩʩʤʦʪʨʝʥʠʶ ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʨʘʙʦʪʳ.  

ʃʦʢʘʣʠʟʘʮʠʷ ʚʣʠʷʝʪ ʥʘ ʦʜʥʦʨʦʜʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ 

ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʝ ʘʪʨʠʙʫʪʳ: ʢʦʦʨʜʠʥʘʪʳ ʦʙʲʝʢʪʘ, ʝʛʦ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʠʣʠ 

ʧʣʦʱʘʜʴ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʘʪʨʠʙʫʪʦʤ ʦʙʲʝʢʪʘ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʤ 

ʫʨʦʚʥʝ ʧʦʜʯʠʥʝʥʠʷ ʠʣʠ ʚ ʦʜʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʣʦʱʘʜʴ, ʪʦ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʚʩʝʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʣʦʱʘʜʥʦʡ ʠ ʥʘʣʠʯʠʝ ʦʙʲʝʢʪʦʚ ʜʨʫʛʠʭ 

ʣʦʢʘʣʠʟʘʮʠʡ ʥʝ ʜʦʧʫʩʪʠʤʦ. ʕʪʦ ʚʝʨʥʦ ʠ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʪʠʧʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʆʋ. 

 



  48 

 

2.1.3 ʂʘʜʘʩʪʨʦʚʘʷ ʩʠʩʪʝʤʘ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝ  

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ: 

 - ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʩʚʷʟʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʤʝʞʜʫ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʢʘʜʘʩʪʨʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʬʠʩʢʘʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʪʠʧ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ, ʪ. ʝ. ʥʘ ʩʦʚʤʝʩʪʥʫʶ 

ʨʝʛʠʩʪʨʘʮʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʘʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ [21]. 

ʀʣʠ: 

- ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʭʨʘʥʝʥʠʝ ʠ ʚʳʜʘʯʫ 

ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʤʘʪʝʨʠʘʣʦʚ ʦʙʩʣʝʜʦʚʘʥʠʡ,  

ʚʝʜʦʤʩʪʚʝʥʥʳʭ  ʜʦʢʫʤʝʥʪʦʚ  ʫʯʝʪʘ  ʟʝʤʝʣʴ,  ʤʘʪʝʨʠʘʣʦʚ  ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ  ʠ  ʧʨ.); 

ʨʘʙʦʪʫ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ; 

- ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

-  ʛʨʘʬʠʯʝʩʢʘʷ  ʠ  ʩʝʤʘʥʪʠʯʝʩʢʘʷ  ʢʘʜʘʩʪʨʦʚʘʷ  ʠʥʬʦʨʤʘʮʠʷ,  ʭʨʘʥʠʤʘʷ  ʚ  

ʙʘʟʘʭ  ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ, ʜʦʣʞʥʘ ʙʳʪʴ ʮʝʣʦʩʪʥʦʡ, ʥʝ ʠʟʙʳʪʦʯʥʦʡ, ʧʦʣʥʦʡ ʠ 

ʜʦʩʪʦʚʝʨʥʦʡ; 

- ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʧʨʦʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- ʤʝʪʦʜʳ ʩʙʦʨʘ ʩʚʝʜʝʥʠʡ ʜʦʣʞʥʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ; 

- ʢʦʥʪʨʦʣʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʘʜʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʦʩʠʪʴ 

ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; 
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- ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ (ʋʯʝʙʥʠʢ: ʆʮʝʥʢʘ ʟʝʤʣʠ - ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ (ʌ.ʇ. ʈʫʤʷʥʮʝʚ)). 

ʊʘʢʦʛʦ ʨʦʜʘ ʪʨʝʙʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʥʝʰʥʠʤʠ, ʪʦ ʝʩʪʴ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʬʫʥʢʮʠʦʥʘʣʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨʫ ʠʥʪʝʨʝʩʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʙʘʟʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢʦ ʚʥʫʪʨʝʥʥʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʠʟ 

ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʭ ʬʦʨʤʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢʘʜʘʩʪʨʘ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʝʜʣʦʞʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʜʘʩʪʨʦʚʦʡ ʩʠʩʪʝʤʝ ʫʯʸʪʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʘʜʠʤ ʝʸ ʦʧʨʝʜʝʣʝʥʠʝ. 

ʂʘʜʘʩʪʨʦʚʘʷ ʩʠʩʪʝʤʘ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ — ʵʪʦ 

ʬʦʨʤʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʥʠʢʘʣʴʥʳʭ ʚ ʝʸ ʨʘʤʢʘʭ ʠ 

ʦʜʥʦʨʦʜʥʳʭ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʧʦʜʯʠʥʝʥʠʷ ʠ ʚʥʫʪʨʠ ʦʜʥʦʡ ʩʝʪʠ ʦʙʲʝʢʪʦʚ 

ʫʯʸʪʘ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʙʣʘʜʘʶʱʠʭ ʤʝʪʨʠʢʦʡ. 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʜʘʩʪʨʘʤ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ 

ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ: 

1. ʀʩʯʝʨʧʳʚʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

2. ʌʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʆʋ ʠ ʠʭ ʦʪʥʦʰʝʥʠʡ. 

3. ʏʸʪʢʘʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʆʋ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʦʪʥʦʰʝʥʠʡ. 

4. ʆʙʝʩʧʝʯʝʥʠʝ ʫʥʠʢʘʣʴʥʦʩʪʠ ʆʋ ʚ ʧʨʝʜʝʣʘʭ ʩʠʩʪʝʤʳ. 

5. ʆʙʝʩʧʝʯʝʥʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʆʋ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʯʠʥʝʥʠʷ ʠ ʚ 

ʦʜʥʦʡ ʩʝʪʠ. 

6. ʆʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʫ ʆʋ ʤʝʪʨʠʢʠ. 

7. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʥʘʣʠʯʠʝ ʚʥʝʰʥʝʡ ʀʀ ʜʣʷ 

ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʫʯʸʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʋʢʘʟʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʀʉ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ. 
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2.1.4 ʆʧʨʝʜʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚ 

ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʢʘʜʘʩʪʨ — ʟʝʤʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʩʦʜʝʨʞʘʱʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʳʭ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʝʜʝʥʠʡ ʦ ʧʨʠʨʦʜʥʦʤ, 

ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠ ʧʨʘʚʦʚʦʤ ʧʦʣʦʞʝʥʠʠ ʟʝʤʝʣʴ ʠ ʥʝʜʨ <…>. [50]. ʇʝʨʝʧʠʰʝʤ ʝʛʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʘʜʘʩʪʨʦʚʦʡ ʩʠʩʪʝʤʳ ʫʯʸʪʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɻɿʂ — ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʠʩʪʝʤʘ 

ʫʯʸʪʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʟʘʧʠʰʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ɻʂʅ — ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʠʩʪʝʤʘ ʫʯʸʪʘ 

ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʥʝ ʧʨʝʪʝʥʜʫʶʪ ʥʘ ʧʦʣʥʦʪʫ, ʥʦ ʚʧʦʣʥʝ ʧʨʠʛʦʜʥʳ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ. 

ʊʘʢ ʢʘʢ ʦʙʲʝʢʪʳ ʫʯʸʪʘ ɻɿʂ ʝʩʪʴ ʧʦʜʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ ɻʂʅ, ʙʫʜʝʤ 

ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʧʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʘʜʘʩʪʨʦʚʳʤ ʫʯʸʪʦʤ ʠʤʝʥʥʦ ɻʂʅ. 

ʇʦʯʪʠ ʚʩʝʛʜʘ ʧʘʨʘʣʣʝʣʴʥʦ ɻʂʅ ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʚʝʜʫʪ ʩʚʦʡ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʸʪ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ɼʘʜʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝ. 

ɺʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɺʂʅ) — ʵʪʦ ʬʦʨʤʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʫʥʠʢʘʣʴʥʳʭ ʚ ʝʸ ʨʘʤʢʘʭ ʠ ʦʜʥʦʨʦʜʥʳʭ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ 

ʧʦʜʯʠʥʝʥʠʷ ʠ ʚʥʫʪʨʠ ʦʜʥʦʡ ʩʝʪʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, 

ʩʦʟʜʘʚʘʝʤʘʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ ʭʦʟʷʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʦʤ. 
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2.1.5 ʇʨʠʥʮʠʧʳ ʩʦʯʝʪʘʥʠʷ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢʦʡ-ʪʦ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʫʯʸʪʘ ʥʝ ʜʘʸʪ 

ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʤ 

ʫʧʨʘʚʣʷʪʴ, ʯʘʩʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʨʘʟʣʠʯʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʸʪʩʷ ʥʝʩʢʦʣʴʢʦ ʫʯʸʪʥʳʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ, ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ɺʂʅ ʚ ʨʘʟʨʝʟʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʧʨʠʙʳʣʴ, ʚʳʨʫʯʢʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠ ʧʨʦʯʠʝ) ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ɺʂʅ ʚ ʨʘʟʨʝʟʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ. ʆʙʲʝʢʪʳ ʫʯʸʪʘ ʵʪʠʭ ʢʘʜʘʩʪʨʦʚ ʚʦ ʤʥʦʛʦʤ 

ʩʦʚʧʘʜʘʶʪ, ʥʦ ʚʳʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʦʚ ʩʫʱʝʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ (ʦʜʥʦʛʦ ʠʟ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʢʘʜʘʩʪʨʘ) ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʪʠ ʦʙʲʝʢʪʳ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʳ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʀʇ). ʆʙʨʘʱʘʝʤ 

ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʷ ʥʘ ʪʦ, ʯʪʦ ʫʧʦʪʨʝʙʣʸʥ ʪʝʨʤʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʀʉ).  ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ,  ʯʪʦ 

ʪʝʨʤʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʩʢʦʣʴʢʦ ʰʠʨʝ. ɼʘʣʝʝ ʤʳ ʫʙʝʜʠʤʩʷ ʚ 

ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʪʘʢʦʡ ʧʦʜʤʝʥʳ. 

ʄʝʪʨʠʯʝʩʢʘʷ ʠ ʘʪʨʠʙʫʪʠʚʥʘʷ (ʩʝʤʘʥʪʠʯʝʩʢʘʷ, ʥʝ ʧʦʟʠʮʠʦʥʥʘʷ) ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ ʠʤʝʶʪ ʨʘʟʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʯʝʪʘʥʠʷ. 

ʄʝʪʨʠʢʫ, ʧʨʠʥʘʜʣʝʞʘʱʫʶ ʦʙʲʝʢʪʘʤ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ  ʛʦʨʘʟʜʦ ʧʨʦʱʝ 

ʦʪʦʙʨʘʞʘʪʴ ʩʦʚʤʝʩʪʥʦ, ʪʦ ʝʩʪʴ ʥʘ ʦʜʥʦʡ ʮʠʬʨʦʚʦʡ ʢʘʨʪʝ [86]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʝʸ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʦʜʥʦʤʫ «ʙʘʟʠʩʫ» — ʤʘʩʰʪʘʙʫ, ʧʨʦʝʢʮʠʠ ʠ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʜ ʙʘʟʠʩʦʤ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 

ʭʨʘʥʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ. ʆʪʩʶʜʘ ʩʬʦʨʤʫʣʠʨʫʝʤ ʧʝʨʚʳʡ ʙʘʟʦʚʳʡ ʧʨʠʥʮʠʧ 

ʩʦʯʝʪʘʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ: ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ 
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ʦʜʥʦʡ ʢʘʨʪʝ ʤʝʪʨʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ ʨʘʟʣʠʯʥʳʭ 

ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ. 

ʉ ʘʪʨʠʙʫʪʘʤʠ ʵʪʦʛʦ ʧʨʦʜʝʣʘʪʴ ʥʝʣʴʟʷ, ʥʦ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʝʜʠʥʫʶ ʪʦʯʢʫ 

ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ʇʦʜ ʝʜʠʥʦʡ ʪʦʯʢʦʡ ʜʦʩʪʫʧʘ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʦʚ ʠʩʭʦʜʥʳʭ ʩʠʩʪʝʤ. ɿʘʧʠʰʝʤ 

ʚʪʦʨʦʡ ʙʘʟʦʚʳʡ ʧʨʠʥʮʠʧ ʩʦʯʝʪʘʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ: ʥʘʣʠʯʠʝ ʝʜʠʥʦʡ ʪʦʯʢʠ 

ʜʦʩʪʫʧʘ ʢ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ  ʨʘʟʣʠʯʥʳʭ 

ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ. 

ɸʚʪʦʨ ʚʳʜʝʣʷʝʪ ʪʨʠ ʬʦʨʤʳ ʩʦʯʝʪʘʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ: ʀʉ, ʀʇ ʠ 

ʩʤʝʰʘʥʥʘʷ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʜʘʩʪʨʦʚ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʀʉ 

ʬʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʸʪʩʷ «ʢʘʜʘʩʪʨ ʢʘʜʘʩʪʨʦʚ». ʆʙʲʝʢʪʘʤʠ ʫʯʸʪʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʶʪʩʷ ʜʨʫʛʠʝ ʢʘʜʘʩʪʨʳ. ʀʇ ʠʩʧʦʣʴʟʫʝʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʫʯʸʪʘ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʜʠʥʳʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ. ɺ ʩʤʝʰʘʥʥʳʭ ʞʝ ʬʦʨʤʘʭ ʀʉ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʀʇ, ʝʩʣʠ ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. 

 

2.2 ʄʝʪʦʜʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʩʦʯʝʪʘʥʠʷ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ 

ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

ɼʣʷ ʮʝʣʝʡ ʵʪʦʡ ʨʘʙʦʪʳ ʘʚʪʦʨ ʧʦʟʚʦʣʠʣ ʩʝʙʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʪʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʀʇ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ — ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʘʥʢʦʚ ʠ ʙʘʟ ʜʘʥʥʳʭ, 

ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ 

ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

ʈʘʥʝʝ ʘʚʪʦʨʦʤ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʬʦʨʤʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʢʘʜʘʩʪʨʦʚʦʡ 

ʩʠʩʪʝʤʳ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʜʘʩʪʨʦʚʳʤ ʩʠʩʪʝʤʘʤ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

(ʂʀʉʋʇʆ), ʘ ʪʘʢʞʝ ʧʨʠʥʮʠʧʳ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʘʜʘʩʪʨʦʚ [40]. ɼʘʥʥʳʡ 
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ʨʘʟʜʝʣ ʧʦʩʚʷʱʸʥ ʤʝʪʦʜʠʢʝ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʚ 

ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

 

2.2.1 ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʤʝʝʤ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ. ɿʘʜʘʯʘ  — ʩʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʦʙʲʝʜʠʥʷʶʱʝʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʨʝʩʫʨʩʳ ʚʩʝʭ ʂʀʉʋʇʆ. 

 

2.2.2 ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ 

ʀʩʭʦʜʷ ʠʟ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ (ʈʠʩʫʥʦʢ 

14) ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ (I) ʠ ʦʪʜʝʣʠʪʴ ʧʦʜʤʥʦʞʝʩʪʚʦ ʂʀʉʋʇʆ  

T =K\M (8) 

 ʦʪ ʚʩʝʭ ʧʨʦʯʠʭ  

O = I\K = K ,(9) 

ʛʜʝ T — ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʘʜʘʩʪʨʦʚʳʭ ʀʉ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

K — ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʘʜʘʩʪʨʦʚʳʭ ʀʉ ʧʨʝʜʧʨʠʷʪʠʷ; 

M — ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʘʜʘʩʪʨʦʚʳʭ ʀʉ ʧʨʝʜʧʨʠʷʪʠʷ ʙʝʟ ʤʝʪʨʠʢʠ; 

O — ʧʨʦʯʠʝ ʀʉ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɿʜʝʩʴ ʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʩʠʩʪʝʤʳ ʂʀʉʋʇʆ, ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʝʸ ʚ ʧʦʜʤʥʦʞʝʩʪʚʦ T. ʕʪʦʪ ʵʪʘʧ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʙʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ. 

ɺʦ-ʧʝʨʚʳʭ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʩʝ ʢʘʜʘʩʪʨʦʚʳʝ ʩʠʩʪʝʤʳ (ʧʦʜʤʥʦʞʝʩʪʚʦ K = 

I\O = O ). ɿʜʝʩʴ ʥʘʤ ʧʦʤʦʞʝʪ ʟʥʘʥʠʝ ʬʦʨʤʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢʘʜʘʩʪʨʦʚ: 

ʧʨʝʜʤʝʪʥʦʩʪʴ, ʩʠʩʪʝʤʥʦʩʪʴ, ʬʦʨʤʘʣʴʥʦʩʪʴ, ʦʜʥʦʨʦʜʥʦʩʪʴ, ʫʥʠʢʘʣʴʥʦʩʪʴ, ʠ 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʥʠʭ ʦʧʨʝʜʝʣʝʥʠʷ. ʂʘʜʘʩʪʨ — ʵʪʦ ʬʦʨʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 
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ʫʥʠʢʘʣʴʥʳʭ ʚ ʝʸ ʨʘʤʢʘʭ ʠ ʦʜʥʦʨʦʜʥʳʭ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʧʦʜʯʠʥʝʥʠʷ ʠ ʚʥʫʪʨʠ 

ʦʜʥʦʡ ʩʝʪʠ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [40]. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʥʝ ʷʚʣʷʝʪʩʷ ʚ ʩʪʨʦʛʦʤ ʩʤʳʩʣʝ ʢʘʜʘʩʪʨʦʚʦʡ, ʪʦ 

ʦʥʘ ʚʩʝ ʞʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʙʲʝʢʪʳ ʫʯʸʪʘ ʠʤʝʶʪ 

ʤʝʪʨʠʢʫ. ʊʦʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʨʘʚʠʪʴ ʩʠʩʪʝʤʫ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʧʦʜʭʦʜʠʣʘ ʧʦʜ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ. 

ɸʚʪʦʨ, ʫʧʦʪʨʝʙʣʷʷ ʪʝʨʤʠʥ «ʩʠʩʪʝʤʘ», ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʩʦʚʦʢʫʧʥʦʩʪʷʭ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠʟʥʘʢ ʩʠʩʪʝʤʥʦʩʪʠ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ, ʪʨʫʜʥʦ ʙʳʣʦ ʙʳ ʚʦʦʙʱʝ ʚʳʜʝʣʠʪʴ ʧʨʝʜʤʝʪ ʨʘʩʩʤʦʪʨʝʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ 

ʧʨʠʟʥʘʢʘ ʫʥʠʢʘʣʴʥʦʩʪʠ ʪʦʞʝ ʥʘ ʧʨʘʢʪʠʢʝ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʪʦʯʥʝʝ 

ʧʨʠʢʣʘʜʥʫʶ ʧʦʣʝʟʥʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʊʘʢʞʝ ʩʨʘʟʫ ʤʦʞʥʦ ʦʪʩʝʷʪʴ ʩʠʩʪʝʤʳ ʩ 

ʦʪʩʫʪʩʪʚʫʶʱʠʤ ʧʨʠʟʥʘʢʦʤ ʧʨʝʜʤʝʪʥʦʩʪʠ: ʨʘʟʥʦʛʦ ʨʦʜʘ «ʧʨʠʧʠʩʢʠ», 

çʧʦʪʸʤʢʠʥʩʢʠʝ ʜʝʨʝʚʥʠ» ʠ «ʯʸʨʥʫʶ» ʙʫʭʛʘʣʪʝʨʠʶ.  

ʆʩʪʘʶʪʩʷ ʬʦʨʤʘʣʴʥʦʩʪʴ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ. ʆʪʩʫʪʩʪʚʠʝ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘ 

ʧʨʘʢʪʠʢʝ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʠ ʥʝ ʩʥʠʞʘʝʪ ʧʦʣʝʟʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʚʠʛʘʪʴʩʷ ʜʘʣʴʰʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʩʠʩʪʝʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʠ ʚʳʜʝʣʠʪʴ ʟʥʘʯʠʤʳʝ ʜʣʷ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ 

ʘʪʨʠʙʫʪʳ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʨʘʟʫ ʙʫʜʝʤ ʠʤʝʪʴ 

ʵʣʝʤʝʥʪ ʧʦʜʤʥʦʞʝʩʪʚʘ ʊ. ʅʘʧʦʤʥʶ, ʯʪʦ ʤʝʪʨʠʢʘ ʫ ʥʘʩ ʫʞʝ ʝʩʪʴ. 

ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ K ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ 

ʤʝʪʨʠʢʠ ʫ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ. ɽʩʣʠ ʦʥʘ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʠʤʝʝʤ ʵʣʝʤʝʥʪ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ʊ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʧʦʤʝʩʪʠʤ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʚ ʧʦʜʤʥʦʞʝʩʪʚʦ  

ʄ = K\T. (10)  

ʕʣʝʤʝʥʪʳ ʧʦʜʤʥʦʞʝʩʪʚʘ ʄ ʪʘʢ ʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʝʜʠʥʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʨʷʜʫ ʩ ʂʀʉʋʇʆ. 
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ʈʠʩʫʥʦʢ 14 — ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʀʉ ʧʨʝʜʧʨʠʷʪʠʷ 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʂʀʉʋʇʆ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤ ʠʟ ʧʦʜʤʥʦʞʝʩʪʚʘ ʄ,  ʚ ʦʜʥʫ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ. 

ʕʪʦ ʩʣʦʞʥʳʡ ʠ ʚʦ ʤʥʦʛʦʤ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚʳʭʦʜʠʪ ʟʘ 

ʨʘʤʢʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ. ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʫʧʦʤʷʥʫʪʴ ʦ ʥʝʤ ʩʣʝʜʫʝʪ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ 

ʚ ʩʣʫʯʘʝ ʝʛʦ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ, ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʩʷ 

ʚʚʠʜʫ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ ʂʀʉʋʇʆ. ʅʘ ʵʪʦʤ ʞʝ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʨʦʣʴ ʵʣʝʤʝʥʪʦʚ ʧʦʜʤʥʦʞʝʩʪʚʘ ʄ ʠ ʠʭ ʤʝʩʪʦ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʤʝʪʨʠʢʠ ʥʝ ʫʤʘʣʷʝʪ ʧʦʣʝʟʥʦʩʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʊʝ 

ʵʣʝʤʝʥʪʳ ʠʟ ʄ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʟ ʊ 

ʩʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ʄᾳ. ʇʨʠʯʠʥʳ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ 

I — ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʀʉ ʧʨʝʜʧʨʠʷʪʠʷ. 

K — ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʘʜʘʩʪʨʦʚʳʭ ʀʉ ʧʨʝʜʧʨʠʷʪʠʷ. 

T — ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʘʜʘʩʪʨʦʚʳʭ ʀʉ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

I  

K  

T  

 

 

M = K\T — ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʘʜʘʩʪʨʦʚʳʭ ʀʉ ʧʨʝʜʧʨʠʷʪʠʷ ʙʝʟ ʤʝʪʨʠʢʠ. 
 

O = I\K = K  — ʧʨʦʯʠʝ ʀʉ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ, ʥʦ ʠʭ ʘʥʘʣʠʟ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʵʪʦʡ ʨʘʙʦʪʳ. ʇʦʩʣʝ ʧʨʦʮʝʩʩʘ 

ʠʥʪʝʛʨʘʮʠʠ ʠʤʝʝʤ ʤʥʦʞʝʩʪʚʦ ʊᾳ (ʈʠʩʫʥʦʢ 15). 

 
ʈʠʩʫʥʦʢ 15 — ʀʥʪʝʛʨʘʮʠʷ ʧʦʜʤʥʦʞʝʩʪʚ ʊ ʠ ʄ 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʪʨʝʪʴʝʛʦ ʵʪʘʧʘ ʷʚʣʷʶʪʩʷ ʂʀʉʋʇʆ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʦʪʚʝʯʘʶʱʠʝ ʥʘʰʠʤ ʪʨʝʙʦʚʘʥʠʷʤ (ʊᾳ). ʊʝʧʝʨʴ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʥʘʣʠʯʠʷ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʦʙʱʠʭ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ, ʪ. ʝ. ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ, 

ʢʦʪʦʨʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʟʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʊʘʢʦʝ ʤʦʛʣʦ ʩʣʫʯʠʪʴʩʷ ʚ ʩʠʣʫ ʚʳʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ ʠʣʠ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʢʘʜʘʩʪʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʦʙʱʠʭ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ  ʪʨʝʙʫʝʪʩʷ ʠʭ ʩʚʷʟʘʪʴ. ɼʣʷ ʵʪʦʛʦ ʦʥʠ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʥʝʰʥʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʀʀ). ʊʦ ʝʩʪʴ ʪʘʢʠʤ 

ʧʨʠʟʥʘʢʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʙʲʝʢʪ ʫʯʸʪʘ ʙʫʜʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʣʶʙʘʷ ʠʟ ʩʠʩʪʝʤ, ʚ 

ʢʦʪʦʨʳʭ ʦʥ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ. 

ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʧʨʠʥʷʚ ʦʜʥʫ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʟʘ 

çʚʝʜʫʱʫʶ», ʦʩʪʘʣʴʥʳʝ — ʟʘ «ʚʝʜʦʤʳʝ». ɺ ʢʘʯʝʩʪʚʝ «ʚʝʜʫʱʝʡ» ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ 

Tᾳ — ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʘʜʘʩʪʨʦʚʳʭ ʀʉ ʫʯʸʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʊ) 
ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ ʄ. 
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Mᾳ = K\Tᾳ — ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʢʘʜʘʩʪʨʦʚʳʭ ʀʉ ʧʨʝʜʧʨʠʷʪʠʷ ʙʝʟ ʤʝʪʨʠʢʠ, 
ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ ʊ. 

 



  57 

 

ʥʝʢʘʷ ʚʥʝʰʥʷʷ ʩʠʩʪʝʤʘ, ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʧʦʜʤʥʦʞʝʩʪʚʝ Tᾳ (ɺʉ), ʥʦ ʦʙʱʘʷ ʜʣʷ 

ʦʪʨʘʩʣʠ ʠʣʠ ʚʩʝʛʦ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʮʝʣʦʤ (ʈʠʩʫʥʦʢ 16). ʊʦʛʜʘ ʚ ʧʨʦʮʝʩʩʝ 

ʩʚʷʟʳʚʘʥʠʷ ʚʩʝ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ «ʚʝʜʦʤʦʡ» ʩʠʩʪʝʤʳ ʦʙʥʦʚʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ 

ʟʥʘʯʝʥʠʷʤ ʘʪʨʠʙʫʪʦʚ «ʚʝʜʫʱʝʡ». ɺ «ʚʝʜʦʤʫʶ» ʩʠʩʪʝʤʫ ʪʘʢʞʝ ʚʥʦʩʷʪʩʷ ʥʦʚʳʝ 

ʦʙʲʝʢʪʳ ʫʯʸʪʘ ʠʟ «ʚʝʜʫʱʝʡ». 

 
ʈʠʩʫʥʦʢ 16 — ʉʚʷʟʴ ʵʣʝʤʝʥʪʦʚ ʧʦʜʤʥʦʞʝʩʪʚʘ ʊᾳ ʩʦ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʦʡ 

ʏʝʪʚʸʨʪʳʡ ʵʪʘʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʚʝʨʢʫ ʧʝʨʚʦʛʦ ʧʨʠʥʮʠʧʘ ʩʦʯʝʪʘʥʠʷ 

ʂʀʉʋʇʆ ʚ ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ: ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʦʜʥʦʡ ʢʘʨʪʝ ʤʝʪʨʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ 

ʨʘʟʣʠʯʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ. ɿʜʝʩʴ ʜʣʷ ʫʜʦʙʩʪʚʘ ʪʘʢʞʝ ʚʳʜʝʣʠʤ ʥʝʩʢʦʣʴʢʦ 

ʰʘʛʦʚ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʶʨʠʜʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʢ 

ʝʜʠʥʦʤʫ ʙʘʟʠʩʫ: ʤʘʩʰʪʘʙʫ, ʧʨʦʝʢʮʠʠ ʠ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ɹʝʟ ʵʪʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʥʝ ʣʝʛʠʪʠʤʥʦʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪʩʷ ʚʚʠʜʫ 

ʚʦʟʤʦʞʥʘʷ ʟʘʩʝʢʨʝʯʝʥʥʦʩʪʴ ʢʘʢ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʭʦʜʘ, ʪʘʢ ʠ ʩʘʤʠʭ ʜʘʥʥʳʭ, ʘ 

ʪʘʢʞʝ ʚʥʝʩʸʥʥʘʷ ʚ ʢʦʦʨʜʠʥʘʪʳ ʩʠʩʪʝʤʥʘʷ ʦʰʠʙʢʘ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʩʝʢʨʝʪʘ 

(ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ, ʚʦʝʥʥʳʡ, ʢʦʤʤʝʨʯʝʩʢʠʡ ʠ ʪ. ʜ.) ʦʧʫʩʪʠʤ. ʆʪʤʝʪʠʤ ʪʦʣʴʢʦ ʪʦ, 

ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʢʨʝʪʥʳʭ ʠ ʥʝʩʝʢʨʝʪʥʳʭ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʣʠʰʴ 

ʦʧʨʝʜʝʣʸʥʥʳʤ ʢʨʫʛʦʤ ʣʠʮ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʨʝʞʠʤʝ. 

I  
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                           ɺʉ — ʚʥʝʰʥʷʷ ʩʠʩʪʝʤʘ. 
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ɼʘʣʝʝ ʩʪʦʠʪ ʦʧʨʝʜʝʣʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ 

ʝʜʠʥʦʤʫ ʙʘʟʠʩʫ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʬʦʨʤʘʪʘʭ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʠ 

ʬʦʨʤʘʪʳ ʦʙʳʯʥʦ ʟʘʢʨʳʪʳ, ʥʦ ʜʣʷ ʦʙʤʝʥʘ ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʪʢʨʳʪʳʝ ʬʦʨʤʘʪʳ ʣʠʙʦ ʧʨʦʛʨʘʤʤʥʳʝ 

ʠʥʪʝʨʬʝʡʩʳ (ʪ. ʥ. API — application programming interface) ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. ʅʘ 

ʵʪʦʤ ʰʘʛʝ ʥʫʞʥʦ ʚʳʷʩʥʠʪʴ ʥʘʣʠʯʠʝ ʵʪʠʭ ʦʪʢʨʳʪʳʭ ʬʦʨʤʘʪʦʚ ʠʣʠ API ʜʣʷ ʢʘʞʜʦʡ 

ʂʀʉʋʇʆ. ɽʩʣʠ ʪʘʢʦʚʳʭ ʥʝʪ ʠ ʥʝ ʧʨʝʜʚʠʜʠʪʩʷ, ʪʦ ʚʢʣʶʯʝʥʠʝ ʂʀʉʋʇʆ ʚ ʝʜʠʥʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝʪ ʫʩʣʦʞʥʠʪʴʩʷ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʩʪʘʥʝʪ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠ. 

ʅʘ ʪʨʝʪʴʝʤ ʰʘʛʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʙʦʨʳ ʙʘʟʠʩʦʚ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʠ ʭʨʘʥʝʥʠʷ. ʕʪʘ ʨʘʙʦʪʘ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʉ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʦ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʟʥʘʥʠʷ 

ʩʧʝʮʠʬʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʜʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʂʀʉʋʇʆ. ʅʦ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʣʦʞʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ: 

- ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʙʘʟʠʩ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ; 

- ʥʝʦʙʭʦʜʠʤʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʙʘʟʠʩʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ ʚ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʮʝʣʝʡ ʠʣʠ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ; 

- ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʟʠʩʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʙʦʣʴʰʝ ʦʙʲʝʤ ʭʨʘʥʠʤʳʭ 

ʜʘʥʥʳʭ, ʪʝʤ ʙʦʣʴʰʝʝ ʚʨʝʤʷ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʝʨʝʩʯʸʪʘ ʢ ʙʘʟʠʩʫ ʦʪʦʙʨʘʞʝʥʠʷ. ʀʟ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʫʞʥʦ ʠʤʝʪʴ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʯʠʩʣʦ ʙʘʟʠʩʦʚ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʦʜʠʥ, ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʙʘʟʠʩʦʤ ʦʪʦʙʨʘʞʝʥʠʷ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɿʜʝʩʴ 

ʪʘʢʞʝ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʫʥʢʪʦʚ: 
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- ʧʦʩʪʘʚʱʠʢʠ ʙʝʩʧʣʘʪʥʳʭ ʜʘʥʥʳʭ ʥʝ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʠʭ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, ʙʳʪʴ ʤʦʞʝʪ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ; 

- ʥʝʢʦʪʦʨʳʝ ʧʦʩʪʘʚʱʠʢʠ ʚʟʳʤʘʶʪ ʧʣʘʪʫ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʛʦʚʘʨʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ, ʘ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢ 

ʥʝʩʸʪ ʧʦʣʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʝʪ ʥʘʣʦʞʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʳʙʦʨ ʙʘʟʠʩʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ; 

- ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʟʘʢʨʳʪʳʡ ʢʦʥʪʫʨ) ʜʝʣʘʝʪ 

ʥʝʚʦʟʤʦʞʥʳʤ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʦʪʢʨʳʪʳʤ ʠʩʪʦʯʥʠʢʘʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘ ʧʷʪʦʤ ʵʪʘʧʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʀʇɼ) ʚ ʚʠʜʝ ʩʭʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ —ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʟʣʦʚ ʠ 

ʛʝʦʩʝʨʚʠʩʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʷ ʀʇɼ ʫ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʩʠʣʴʥʦ ʨʘʟʥʷʪʩʷ. ʇʨʠʚʝʜʸʤ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ — «ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʣʠʪʠʢʠ, ʩʪʘʥʜʘʨʪʦʚ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʙʦʨʘ, 

ʦʙʨʘʙʦʪʢʠ, ʥʘʢʦʧʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ». ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʥʥʠʭ. ʇʨʠʚʝʜʝʥʦ 

ʦʥʦ ʙʳʣʦ ʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʤ ʫʢʘʟʝ ʧʨʝʟʠʜʝʥʪʘ ʉʐɸ ʋʠʣʴʷʤʘ ɼʞʝʬʬʝʨʩʦʥʘ 

ʂʣʠʥʪʦʥʘ ˉ 12906 ʦʪ 13.04.94 ʛ. ʦ ʥʘʯʘʣʝ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (National Spatial Data Infrastructure – 

NSDI) ʚ ʉʦʝʜʠʥʸʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ [88]. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ — ʵʪʦ ʤʝʪʘʜʘʥʥʳʝ, ʥʘʙʦʨʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʝʨʚʠʩʳ ʜʣʷ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʩʝʪʝʚʳʝ ʩʝʨʚʠʩʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʩʦʛʣʘʰʝʥʠʷ ʦ ʜʦʩʪʫʧʝ, ʦʙʤʝʥʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʤʝʭʘʥʠʟʤʳ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʮʝʜʫʨʳ, ʦʧʠʩʘʥʥʳʝ, 
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ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʠ ʜʦʩʪʫʧʥʳʝ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ɼʠʨʝʢʪʠʚʳ [104]. ʕʪʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʠʟ ɽʚʨʦʧʝʡʩʢʦʡ ʜʠʨʝʢʪʠʚʳ ʧʦ ʩʦʟʜʘʥʠʶ ʀʇɼ — INSPIRE. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ — ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [37]. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ — ʵʪʦ ʩʪʘʥʜʘʨʪʳ, ʩʠʩʪʝʤʘ ʠ 

ʧʨʠʥʮʠʧʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʧʦʜʜʝʨʞʢʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʵʢʦʥʦʤʠʢʝ, ʚ ʩʬʝʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ [89]. 

ɸʚʪʦʨ ʵʪʦʡ ʨʘʙʦʪʳ ʩʯʠʪʘʝʪ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ, 

ʙʣʠʟʢʦʝ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚ INSPIRE. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ — ʩʠʩʪʝʤʘ ʙʘʟʦʚʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʇɼ), ʤʝʪʘʜʘʥʥʳʭ, ʩʪʘʥʜʘʨʪʦʚ ʠ ʨʝʛʣʘʤʝʥʪʦʚ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʟʣʦʚ, ʛʝʦʩʝʨʚʠʩʦʚ ʜʣʷ ʜʦʩʪʫʧʘ ʠ ʦʙʤʝʥʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ [58]. 

ʕʣʝʤʝʥʪʳ ʀʇɼ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʧʦʜʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʦʚʣʷʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʫʘʣʠʟʘʮʠʠ ʇɼ: ʩʙʦʨʘ ʠ ʥʘʢʦʧʣʝʥʠʷ ʇɼ; ʚʝʜʝʥʠʷ 

ʙʘʥʢʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ɹʇɼ); ʧʫʙʣʠʢʘʮʠʠ ʇɼ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʜʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦ: ʢʦʥʪʨʦʣʶ 

ʢʘʯʝʩʪʚʘ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʥʦʩʪʠ; ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʝʸ ʢ ʬʦʨʤʘʤ 

ʭʨʘʥʝʥʠʷ; ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʘʟʳ ʇɼ ʠ ʙʘʟʳ ʤʝʪʘʜʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ɹʇɼ ʫʯʠʪʳʚʘʶʪʩʷ ʦʭʚʘʪ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ 

ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʜʘʯ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʨʪʘʤ 

ʤʝʣʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʤʘʩʰʪʘʙʦʚ  (1 : 2 500 000 ʠ/ʠʣʠ 1 : 1 000 000). ɼʣʷ ʘʥʘʣʠʟʘ ʥʘ 

ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʨʪʘʤ ʩʨʝʜʥʝʛʦ ʠ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʦʚ (1 : 200 000 ʠ/ʠʣʠ 1 : 

100 000). ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʫʨʦʚʥʷ ʭʦʟʷʡʩʪʚ ʪʨʝʙʫʝʪ ʇɼ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʨʪʘʤ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʧʣʘʥʘʤ (1 : 25 

000 — 1 : 500, ʈʠʩʫʥʦʢ 17). 

 

 
ʈʠʩʫʥʦʢ 17 — ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ ʥʘ ʦʜʥʫ 

ʪʝʨʨʠʪʦʨʠʶ ʜʣʷ web ʧʫʙʣʠʢʘʮʠʠ 

ɺ ʩʦʩʪʘʚʝ ʇɼ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ: ʩʦʜʝʨʞʘʥʠʝ 

ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʠʩʣʦʪʥʦʩʪʴ ʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʴ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, 

ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ, ʧʨʝʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʇɼʂ ʧʦ 

ʨʘʜʠʦʥʫʢʣʠʜʘʤ ʠ ʪʷʞʸʣʳʤ ʤʝʪʘʣʣʘʤ, ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʚʳʙʳʪʠʝ 

ʟʝʤʝʣʴ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ, ʚʦʚʣʝʯʝʥʠʝ ʟʝʤʝʣʴ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ, ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʟʘʪʦʧʣʝʥʠʝ ʠ ʧʦʜʪʦʧʣʝʥʠʝ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʦʚ ʠ ʩ/ʭ ʢʫʣʴʪʫʨ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ (ʈʠʩʫʥʦʢ 18). 
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ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ 

ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ 

ʫʨʦʞʘʡʥʦʩʪʴ 

ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ  

ʠʟʦʣʠʥʠʠ 

ʫʢʣʦʥʳ ʨʝʣʴʝʬʘ 

ʤʘʪʨʠʮʘ ʚʳʩʦʪ ʨʝʣʴʝʬʘ 

ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ 

ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ  18 — ʊʝʤʘʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʕʪʦʪ ʧʝʨʝʯʝʥʴ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʸʥ ʠ ʜʦʧʦʣʥʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʩʠʪʫʘʮʠʠ. 

ʈʘʟʤʝʱʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ɹʇɼ, ʢʦʤʧʦʥʦʚʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʥʘʙʦʨʳ ʇɼ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢʘʪʘʣʦʛʦʚ ʤʝʪʘʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʧʣʝʢʩʘ ʚʝʜʝʥʠʷ ʙʘʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉ ʧʦʟʠʮʠʠ ʀʇɼ ʩʦʙʩʪʚʝʥʥʦ ʩʪʨʫʢʪʫʨʘ ɹʇɼ ʥʝ ʚʘʞʥʘ, ʵʪʦ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʬʘʡʣʦʚʦʝ ʭʨʘʥʠʣʠʱʝ ʚ ʬʦʨʤʘʪʝ ɻʀʉ, ʉʋɹɼ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʠʣʠ ʠʭ ʢʦʤʙʠʥʘʮʠʷ. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʡ ʧʦʠʩʢʘ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʠ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦ ʝʜʠʥʳʤ 

ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʧʨʦʪʦʢʦʣʘʤ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʫʙʣʠʢʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʫʙʣʠʢʘʮʠʠ: 
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- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʦʥʪʘʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʩʪʘʚʱʠʢʝ 

ʜʘʥʥʳʭ; 

- ʨʘʟʤʝʱʝʥʠʝ ʛʦʪʦʚʳʭ ʥʘʙʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʛʝʦʧʦʨʪʘʣʘʭ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʇɼ ʥʘ ʦʩʥʦʚʝ ʛʝʦʩʝʨʚʠʩʘ, ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʧʝʨʝʜʘʶʱʝʛʦ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ [58]. 

ʀʇɼ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ — 

ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʧʦ ʢʘʪʘʣʦʛʘʤ ʤʝʪʘʜʘʥʥʳʭ, ʷʚʣʷʶʱʠʭʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʇɼ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʦʨʦʢ ʇɼ ʧʦ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ 

ʧʨʠʤʝʥʷʶʪʩʷ WEB-ʧʦʨʪʘʣʳ ʤʝʪʘʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ɹʇɼ. ʇʦʩʢʦʣʴʢʫ ʤʝʪʘʜʘʥʥʳʝ ʩʦʟʜʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʩʘʤʠʤʠ 

ʇɼ, ʠ ʧʫʙʣʠʢʫʶʪʩʷ ʜʝʨʞʘʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʛʝʦʧʦʨʪʘʣʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʣʫʯʘʝʪ ʠʥʩʪʨʫʤʝʥʪ ʧʦʠʩʢʘ ʇɼ ʧʦ ʠʭ ʦʧʠʩʘʥʠʷʤ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʟʘʧʨʦʩʘʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʛʝʦʩʝʨʚʠʩʳ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʛʝʦʩʝʨʚʠʩʦʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʠʟ ʥʠʭ, ʵʪʦ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ ʠ ʩʝʨʚʠʩʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦ ʢʘʥʘʣʘʤ 

ʩʚʷʟʠ ʛʦʪʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʥʫʞʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ, ʷʚʣʷʶʪʩʷ WMS (Web 

Map Service) [100] ʠ WMTS (Web Map Tile Service) [99]. 

ʆʜʥʘʢʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʣʠʰʴ ʚʠʟʫʘʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʳ 

ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ. ɺʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʸʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʥʘʧʨʷʤʫʶ ʢ ʙʘʟʘʤ ʇɼ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʝʦʩʝʨʚʠʩʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ. ʄʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʛʝʦʩʝʨʚʠʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ WFS (Web Feature 

Service) [101] ʠ WCS (Web Coverage Service). ʕʪʠ ʩʪʘʥʜʘʨʪʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 

ʠʟ ʫʜʘʣʸʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʝ ʧʨʦʩʪʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʤʘʪʨʠʮʳ. ʇʨʠ ʵʪʦʤ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʘʭ ʩʦʜʝʨʞʘʪ ʢʦʦʨʜʠʥʘʪʥʦʝ ʦʧʠʩʘʥʠʝ ʠ ʘʪʨʠʙʫʪʳ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʦʧʦʣʦʛʠʠ 
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ʦʪʥʦʰʝʥʠʡ ʠ ʩʚʷʟʝʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʣʦʷʤʠ ʠ ʪʠʧʘʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ɹʇɼ ʥʘ ʩʝʨʚʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʆʧʠʩʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʪʨʦʝʥʠʷ ʀʇɼ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʫʯʸʪʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚ ʨʘʟʨʝʟʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʫʯʸʪʘ. 

ʐʝʩʪʦʡ ʵʪʘʧ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ ʘʪʨʠʙʫʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ  ʨʘʟʣʠʯʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ, ʪ. ʝ. ʨʝʘʣʠʟʘʮʠʶ 

ʚʪʦʨʦʛʦ ʧʨʠʥʮʠʧʘ ʩʦʯʝʪʘʥʠʷ ʂʀʉʋʇʆ: ʥʘʣʠʯʠʝ ʝʜʠʥʦʡ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ 

ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ  ʨʘʟʣʠʯʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ. 

ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʦʪʦʚʦʡ ʪʦʯʢʝ ʜʦʩʪʫʧʘ: 

- ʘʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʨʘʟʜʝʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʜʦʩʪʫʧʥʳʭ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʣʠ ʛʨʫʧʧʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʦʪʨʘʞʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʪʦʨʳʭ, ʷʚʣʷʶʪʩʷ ʢʘʜʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ; 

- ʜʦʩʪʫʧ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ ʧʦ ʦʙʲʝʢʪʘʤ ʫʯʸʪʘ 

ʚʭʦʜʷʱʠʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; 

- ʩʦʚʤʝʩʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʝʪʨʠʯʝʩʢʦʡ ʠ ʘʪʨʠʙʫʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ; 

- ʦʪʨʘʞʝʥʠʝ ʩʚʷʟʠ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʲʝʢʪʦʚ ʫʯʸʪʘ ʩ ʠʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ. 

ɻʨʘʬʠʯʝʩʢʠ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ: 
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ʈʠʩʫʥʦʢ 19 — ɻʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ 

 

I. ʆʧʨʝʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʂʀʉʋʇʆ (ʊ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʤʝʪʨʠʢʠ (ʊ = ʂ\ʄ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʢʘʜʘʩʪʨʦʚʳʭ ʩʠʩʪʝʤ (ʂ). 

II. ɺʦʟʤʦʞʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʊ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʟ ʄ. 
ʇʦʣʫʯʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʊᾳ. 

III. ɺʦʟʤʦʞʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʊᾳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʦʡ. 

IV. ʇʨʦʚʝʨʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʦʜʥʦʡ ʢʘʨʪʝ ʤʝʪʨʠʯʝʩʢʦʡ 
ʩʦʩʪʘʚʣʷʶʱʝʡ ʆʋ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ ʊᾳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʶʨʠʜʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʙʦʨʦʚ ʙʘʟʠʩʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ. 

V. ʉʦʟʜʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʀʇɼ. 

VI. ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ɺʳʚʦʜʳ ʧʦ ʨʘʟʜʝʣʫ 

1. ɺʳʷʚʣʝʥʳ ʦʙʱʠʝ ʬʦʨʤʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʢʘʜʘʩʪʨʦʚ ʢʘʢ ʫʯʸʪʥʳʭ  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

2. ʉʜʝʣʘʥ ʚʳʚʦʜ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʜʘʩʪʨʘ ʢʘʢ ʫʯʸʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

3. ɺʳʨʘʙʦʪʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʜʘʩʪʨʘʤ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʫʯʸʪʘ 

ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

4. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʩʦʯʝʪʘʥʠʷ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ 

ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

5. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʝʜʠʥʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 
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3 ʈʝʘʣʠʟʘʮʠʷ ʠ ʘʧʨʦʙʘʮʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ɿɸʆ ʂɹ «ʇʘʥʦʨʘʤʘ» 

3.1. ʆʧʠʩʘʥʠʝ ʇʆ 

3.1.1 ɻʀʉ ʂʘʨʪʘ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ɻʀʉ ʂʘʨʪʘ 2011 — ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ 

ʠ ʧʣʘʥʦʚ ʤʝʩʪʥʦʩʪʠ, ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ, 

ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʨʘʩʯʸʪʦʚ, ʦʚʝʨʣʝʡʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʦʙʩʪʘʥʦʚʢʠ, ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʮʠʬʨʦʚʦʤ ʠ ʙʫʤʘʞʥʦʤ ʚʠʜʝ, ʘ 

ʪʘʢʞʝ ʚʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʢʪʦʨʥʳʭ ʢʘʨʪ ʧʦʩʪʨʦʝʥʘ ʧʦ ʠʝʨʘʨʭʠʯʝʩʢʦʤʫ 

ʧʨʠʥʮʠʧʫ. ɺ ʧʨʝʜʝʣʘʭ ʩʘʤʦʛʦ ʥʠʞʥʝʛʦ  ʫʨʦʚʥʷ ʭʨʘʥʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʴʥʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ. ʕʪʠ ʦʙʲʝʢʪʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʩʣʦʠ, ʘ ʩʣʦʠ 

ʩʦʩʪʘʚʣʷʶʪ ʣʠʩʪʳ ʢʘʨʪ. ʃʠʩʪʳ ʢʘʨʪ ʦʜʥʦʛʦ ʚʠʜʘ  ʠ ʤʘʩʰʪʘʙʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʡʦʥ ʨʘʙʦʪ — ʦʙʦʩʦʙʣʝʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʘʨʪ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ  ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʛʝʦʤʝʪʨʠʶ) ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʘʪʨʠʙʫʪʳ (ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ), ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʫʥʠʢʘʣʴʥʫʶ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʝ, ʯʝʨʝʟ 

ʢʦʪʦʨʫʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʩʚʷʟʴ ʩ ʚʥʝʰʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʉʦʚʦʢʫʧʥʳʡ ʨʘʟʤʝʨ ʦʪʜʝʣʴʥʦʡ ɹɼ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʢʪʦʨʥʳʭ ʢʘʨʪ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝʩʢʦʣʴʢʦ  ʪʝʨʘʙʘʡʪ (Tb). ʆʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʝʞʠʤʝ 

ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʥʟʘʢʮʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ  ʦʙʝʩʧʝʯʠʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʘʨʪʳ ʧʨʠ 

ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʢʘʭ ʠ ʦʪʢʘʪ ʥʘ ʣʶʙʦʝ ʯʠʩʣʦ ʰʘʛʦʚ ʥʘʟʘʜ. ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʦʩʥʘʱʝʥʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʠʥʜʝʢʩʘʮʠʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ 



  68 

 

ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʧʦʠʩʢʘ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʜʘʞʝ ʥʘ  ʙʳʪʦʚʳʭ ʕɺʄ. 

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʘʨʪʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʨʘʰʠʚʘʪʴ ʠ ʠʟʤʝʥʷʪʴ ʤʝʪʨʠʯʝʩʢʦʝ  ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʠʭ ʛʨʫʧʧ, ʚʳʙʨʘʥʥʳʭ ʧʦ ʟʘʜʘʥʥʳʤ  ʢʨʠʪʝʨʠʷʤ, ʚʳʚʦʜʠʪʴ 

ʥʘ ʵʢʨʘʥ ʢʘʨʪʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʤʘʩʰʪʘʙʘ, ʩʦʩʪʘʚʘ  ʦʪʦʙʨʘʞʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ. 

ʇʨʦʛʨʘʤʤʘ ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʢʨʳʪʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ 

ʧʦʜʜʝʨʞʢʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ ʦʙʤʝʥʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʪʨʦʡʢʠ ʙʠʙʣʠʦʪʝʢ 

ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ, ʧʦʜʜʝʨʞʢʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʠ ʧʨʦʝʢʮʠʡ 

ʢʘʨʪ, ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʘʭ.  

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ 

ʚʝʨʩʠʝʡ ʙʠʙʣʠʦʪʝʢ ʠ ʢʦʤʧʘʢʪʥʳʤ ʬʦʨʤʘʪʦʤ ʜʘʥʥʳʭ. ʇʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʩʪʦʚʳʭ ʧʨʦʝʢʪʦʚ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʥʘʩʪʦʣʴʥʳʭ 

ʧʣʘʪʬʦʨʤʘʭ, ʘ ʚʳʧʦʣʥʝʥʠʝ ʛʦʪʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ɻʀʉ ʂʘʨʪʘ 2011 — ʢʣʠʝʥʪ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʝʨʚʝʨ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

(ɻʀʉ ʉʝʨʚʝʨ), Internet-ʩʝʨʚʠʩʳ (GIS WebFeatureService ʠ GIS WebService), 

ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʦʪʦʢʦʣʘʤ Open GIS Consortium, ʧʨʦʛʨʘʤʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʙʘʟ 

ʜʘʥʥʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ, ʩ ʧʦʜʜʝʨʞʢʦʡ Orʘcle Sʨʘtiʘl) ʠ ʜʨʫʛʠʝ ʤʦʜʫʣʠ. 
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ʈʠʩʫʥʦʢ 20 — ʆʙʱʠʡ ʚʠʜ ɻʀʉ ʂʘʨʪʘ 2011 

 

3.1.2 ɻʀʉ ʉʝʨʚʝʨ 

Panorama GIS Server (ɻʀʉ ʉʝʨʚʝʨ) — ʵʪʦ ʩʣʫʞʙʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʘʣʸʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʛʨʘʤʤ ɻʀʉ ʆʧʝʨʘʪʦʨ, ɻʀʉ ʅʘʚʠʛʘʪʦʨ, ɻʀʉ ʂʘʨʪʘ, ɻʀʉ 

ʇʘʥʦʨʘʤʘ ʄʠʥʠ, ʇʘʥʦʨʘʤʘ-ʈʝʜʘʢʪʦʨ ʠ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʷʜʨʝ 

çʇʘʥʦʨʘʤʘ» ʚʝʨʩʠʠ 11 ʠ ʥʦʚʝʝ (ʈʠʩʫʥʦʢ 21). 
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ʈʠʩʫʥʦʢ 21 — ʇʦʜʢʣʶʯʝʥʠʝ ʢ ɻʀʉ ʉʝʨʚʝʨʫ ʠʟ ɻʀʉ ʂʘʨʪʘ 

ɻʀʉ ʉʝʨʚʝʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʜʘʣʸʥʥʳʡ ʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʚʝʢʪʦʨʥʳʤ ʜʘʥʥʳʤ, ʨʘʩʪʨʘʤ,  ʤʘʪʨʠʮʘʤ ʠ 

ʜʦʢʫʤʝʥʪʘʤ. ʉʦʝʜʠʥʝʥʠʝ ʩ ʩʝʨʚʝʨʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʩʝʪʝʚʳʤ 

ʧʨʦʪʦʢʦʣʘʤ.  

ɻʀʉ ʉʝʨʚʝʨ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚ ʪʨʸʭ ʚʘʨʠʘʥʪʘʭ:  

- ʜʣʷ ʧʣʘʪʬʦʨʤʳ x64, ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ;  

- ʜʣʷ ʧʣʘʪʬʦʨʤʳ x64, ʜʦ 25 ʢʣʠʝʥʪʦʚ;  

- ʜʣʷ ʧʣʘʪʬʦʨʤʳ x64, ʜʦ 10 ʢʣʠʝʥʪʦʚ.  

ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ɻʀʉ ʉʝʨʚʝʨʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʟʘʱʠʪʫ ʦʪ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʠ ʢʦʧʠʨʦʚʘʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴ ʜʘʥʥʳʝ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʧʦ ʠʭ ʘʣʠʘʩʘʤ (ʫʩʣʦʚʥʳʤ ʠʤʝʥʘʤ). ɺʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʢʨʳʪʳ ʩ ʨʘʟʥʳʤʠ ʧʨʘʚʘʤʠ ʥʘ ʧʨʦʩʤʦʪʨ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ. ʈʘʩʪʨʦʚʳʝ ʠ 

ʤʘʪʨʠʯʥʳʝ ʜʘʥʥʳʝ ʜʦʩʪʫʧʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʚʳʧʦʣʥʝʥʠʷ 
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ʨʘʩʯʸʪʦʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʩʝ ʚʠʜʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʚ 

ʙʫʬʝʨ ʦʙʤʝʥʘ, ʥʘ ʜʨʫʛʠʝ ʢʘʨʪʳ ʠʣʠ ʚ ʦʙʤʝʥʥʳʝ ʬʦʨʤʘʪʳ. 

ɻʀʉ ʉʝʨʚʝʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʠʟʤʝʥʝʥʠʷ ʦʪʢʨʳʪʳʭ ʤʘʪʨʠʯʥʳʭ ʠ 

ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʠ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ ʥʘ ʢʣʠʝʥʪʝ. ɸʚʪʦʤʘʪʠʯʝʩʢʠ, 

ʙʝʟ ʨʫʯʥʳʭ ʦʧʝʨʘʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʦʚ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ɻʀʉ ʉʝʨʚʝʨʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʩʚʝʞʠʤ ʚʝʨʩʠʷʤ ʤʘʪʨʠʮ ʚʳʩʦʪ, ʚʝʢʪʦʨʥʳʭ ʜʘʥʥʳʭ ʠ 

ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʨʪʳ ʠ 

ʙʠʙʣʠʦʪʝʢʠ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʧʨʠ ʦʪʢʨʳʪʠʠ ʢʘʨʪʳ, ʘ ʪʘʢ ʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʧʝʨʝʢʦʜʠʨʦʚʢʘ ʦʙʲʝʢʪʦʚ ʢʘʨʪʳ ʧʨʠ ʩʤʝʥʝ ʙʠʙʣʠʦʪʝʢʠ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʥʦʚʣʷʪʴ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʥʘ ʩʝʨʚʝʨʝ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʠʭ ʦʙʥʦʚʣʝʥʠʝʤ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʢʣʠʝʥʪʦʚ ʠ ʚ 

ʧʦʜʢʣʶʯʸʥʥʳʭ Internet-ʩʝʨʚʠʩʘʭ. 

ɻʀʉ ʉʝʨʚʝʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ɻʀʉ ʉʝʨʚʝʨʦʚ 

ʤʝʞʜʫ ʩʦʙʦʡ ʜʣʷ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʩ ʧʦʜʜʝʨʞʢʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʧʣʠʢʘʮʠʠ, ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ 

ʟʘʱʠʪʳ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 22). 

 
ʈʠʩʫʥʦʢ 22 — ɻʀʉ ʉʝʨʚʝʨ. ʈʘʩʧʨʝʜʝʣʸʥʥʦʝ ʭʨʘʥʠʣʠʱʝ 
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ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʩʥʠʞʘʝʪ ʟʘʛʨʫʟʢʫ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʫʩʢʦʨʷʝʪ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠ ʧʦʚʳʰʘʝʪ ʥʘʜʸʞʥʦʩʪʴ ʨʘʙʦʪʳ. ʉʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʜʦʩʪʫʧʘ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ɻʀʉ ʉʝʨʚʝʨ, ʢʦʪʦʨʳʡ ʢʵʰʠʨʫʝʪ ʟʘʧʨʦʩʳ ʠ 

ʚʳʧʦʣʥʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʨʝʧʣʠʢʘʮʠʶ ʜʘʥʥʳʭ. 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ  ʨʘʙʦʪʳ ɻʀʉ ʉʝʨʚʝʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʧʨʦʛʨʘʤʤʘ 

ɻʀʉ ɸʜʤʠʥʠʩʪʨʘʪʦʨ. ʇʨʠʣʦʞʝʥʠʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʩʧʠʩʦʢ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʧʠʩʦʢ ʜʘʥʥʳʭ ʠ ʠʭ ʩʚʦʡʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʩʝʨʚʝʨ  ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ  ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʮʝʣʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʚʩʝʭ ʛʨʫʧʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʬʦʨʤʠʨʫʶʪʩʷ ʩʚʦʠ ʩʧʠʩʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʠʤ ʜʦʩʪʫʧʥʳ. ʇʨʘʚʘ 

ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʝʛʦ ʠʤʝʥʠ ʠ ʧʘʨʦʣʶ, 

ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʫʯʸʪʥʦʡ ʟʘʧʠʩʠ ʚ ʧʦʣʠʪʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʣʦʢʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʜʦʤʝʥʘ. ʇʨʦʛʨʘʤʤʘ ɻʀʉ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʥʘʩʪʦʣʴʥʦʛʦ Windows-ʧʨʠʣʦʞʝʥʠʷ ʠ ʚ ʚʠʜʝ 

web-ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʠʩʘʥʥʦʛʦ ʥʘ PHP. ɼʣʷ ʨʘʙʦʪʳ web-ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʩʝʨʚʝʨʝ 

ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ web-ʩʝʨʚʝʨ ʩ ʧʦʜʜʝʨʞʢʦʡ PHP. 

ʉʧʠʩʢʠ ʜʘʥʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢ ʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʭʨʘʥʷʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʬʘʡʣʝ. ʉʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʵʪʦʛʦ 

ʬʘʡʣʘ ʚʳʧʦʣʥʷʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʝʨʚʝʨʘ. ɺʩʝ ʧʘʨʦʣʠ ʭʨʘʥʷʪʩʷ ʚ 

ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ — MD5. 

 

3.1.3 ɻʀʉ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ» 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ» ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʦʪʨʘʩʣʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʣʝʢʩʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ɻʅʉʉ 

ʥʘʚʠʛʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 
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ɻʀʉ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ» ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʚʫʭ ʩʣʦʞʥʳʭ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʙʣʝʤ: ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʜʚʠʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ɻʅʉʉ ʥʘʚʠʛʘʮʠʠ. 

ʉʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ɻʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʩʝʪʝʚʦʤ ʭʨʘʥʠʣʠʱʝ, ʥʘ 

ʫʜʘʣʸʥʥʦʤ ɻʀʉ ʉʝʨʚʝʨʝ ʠʣʠ ʦʪʢʨʳʪʳʭ Internet-ʧʦʨʪʘʣʘʭ. 

çʇʘʥʦʨʘʤʘ ɸɻʈʆ» ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʦʩʥʦʚʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʦʧʝʨʠʨʫʝʪ ʜʘʥʥʳʤʠ ʜʚʫʭ ʪʠʧʦʚ: ʩʚʝʜʝʥʠʷ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ) ʠ ʩʚʝʜʝʥʠʷ ʦʙ 

ʦʙʲʝʢʪʘʭ ʢʘʨʪʳ. ʇʨʠ ʵʪʦʤ ʪʘʙʣʠʮʳ ɹɼ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʩʝʨʚʝʨʝ, 

ʘ ʢʘʨʪʳ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʢʘʢ ʥʘ ʩʝʨʚʝʨʝ, ʪʘʢ ʠ ʥʘ ʢʣʠʝʥʪʝ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʘʨʪʘʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ «ɻʀʉ ʉʝʨʚʝʨ 

2011». ɼʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʠ ʪʨʝʙʫʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ ʩʪʘʨʪʝ ʧʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʦʜ ʩʚʝʜʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩ ɹɼ, ʧʘʨʘʤʝʪʨʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʚʳʙʦʨʘ 

ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ. 

ʅʘʩʪʨʦʡʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʧʨʦʝʢʪʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʧʨʦʝʢʪʳ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʦʧʳʪʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʠ ʧʝʨʝʜʘʶʪʩʷ 

ʦʧʝʨʘʪʦʨʘʤ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʦʧʝʨʘʪʦʨʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʜʚʫʤʷ 

ʧʦʜʩʠʩʪʝʤʘʤʠ: ʘʛʨʦʥʦʤʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʠ ʧʦʜʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ.  

ɸʛʨʦʥʦʤʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʚʦʜ, ʭʨʘʥʝʥʠʝ, ʦʪʦʙʨʘʞʝʥʠʝ ʠ 

ʘʥʘʣʠʟ ʩʚʝʜʝʥʠʡ ʦ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʷʭ. 

ʇʦʜʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʚʦʜ, ʭʨʘʥʝʥʠʝ, ʦʪʦʙʨʘʞʝʥʠʝ ʠ 

ʘʥʘʣʠʟ ʩʚʝʜʝʥʠʡ ʦ ʧʦʜʚʠʞʥʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʦʙʲʝʢʪʘʭ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʦʜʩʠʩʪʝʤʳ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 
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- ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ (ʥʘʩʪʨʦʡʢʘ ʧʨʦʝʢʪʘ ʠ ʩʦʩʪʘʚʘ ʢʘʨʪ); 

- ʫʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʦʡ; 

- ʚʝʜʝʥʠʝ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʩʠʩʪʝʤʳ; 

- ʚʝʜʝʥʠʝ ʩʧʠʩʢʘ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ; 

- ʥʘʩʪʨʦʡʢʘ ʩʦʩʪʘʚʘ ʜʘʪʯʠʢʦʚ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ; 

- ʚʝʜʝʥʠʝ ʩʧʠʩʢʘ ʤʘʨʰʨʫʪʦʚ ʩʣʝʜʦʚʘʥʠʷ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʚʝʜʝʥʠʝ ʩʧʠʩʢʘ ʛʝʦʟʦʥ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʦʙʨʘʙʦʪʢʘ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʘʭ ʤʦʥʠʪʦʨʠʥʛʘ; 

- ʧʨʠʸʤ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʪ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʚʥʝʰʥʝʤ ʥʦʩʠʪʝʣʝ; 

- ʬʠʢʩʘʮʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʦʙʳʪʠʡ ʩ ʧʦʜʚʠʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ; 

- ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʢʦʥʪʨʦʣʴ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʢʘʨʪʘʤʠ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʸʪ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʘ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʧʝʨʝʤʝʱʝʥʠʡ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʧʦʩʪʨʦʝʥʠʝ ʠ ʘʥʘʣʠʟ ʛʨʘʬʠʢʦʚ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʚʝʜʝʥʠʝ ʧʘʩʧʦʨʪʦʚ ʨʘʙʦʯʠʭ ʫʯʘʩʪʢʦʚ ʧʦʣʝʡ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʛʦʜʫ ʫʨʦʞʘʷ; 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʶ (ʥʘ ʩʝʟʦʥ); 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ (ʥʘ ʜʝʥʴ); 

- ʫʯʸʪ ʚʳʧʦʣʥʝʥʠʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ (ʟʘ ʜʝʥʴ) ʥʘ ʦʩʥʦʚʝ: 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʜʘʥʥʳʭ ʦʪ ʘʚʪʦʧʠʣʦʪʦʚ, ʨʫʯʥʦʡ ʚʚʦʜ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʟʥʝʩʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʨʘʙʦʪʘʭ ʧʦ ʧʦʣʷʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ; 

- ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʣʘʥʘ ʠ ʬʘʢʪʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

- ʪʝʤʘʪʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʫʯʘʩʪʢʦʚ ʧʦʣʝʡ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʯʠʭ ʫʯʘʩʪʢʦʚ ʧʦʣʝʡ ʠ ʚʳʧʦʣʥʝʥʠʠ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ. 
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3.1.4 Panorama AGRO Service 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʠ ʝʛʦ ʢʦʣʣʝʛʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʘʙʦʨ 

ʧʨʦʛʨʘʤʤ Panorama AGRO Service. 

ʅʘʙʦʨ ʧʨʦʛʨʘʤʤ Panorama AGRO Service ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʤʝʞʩʠʩʪʝʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʨʚʠʩʦʚ ʦʧʝʨʘʪʦʨʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ɻʀʉ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ». 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ Panorama AGRO Service: 

— ʩʚʷʟʴ ʩʧʠʩʢʦʚ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʥʘʱʸʥʥʳʭ ʪʝʣʝʤʘʪʠʯʝʩʢʠʤʠ 

ʪʝʨʤʠʥʘʣʘʤʠ ɻʃʆʅɸʉʉ/GPS ʤʝʞʜʫ ʜʚʫʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

— ʨʝʪʨʘʥʩʣʷʮʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ 

ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠʟ ʙʘʟ ʜʘʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ɻʀʉ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ» [102]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʝʨʚʠʩʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʪʨʘʥʩʣʷʮʠʷ ʜʘʥʥʳʭ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ: ɸʚʪʦɻʨʘʬ 

[http://www.tk-nav.ru/sys-mon], ɽʅɼʉ [http://ends-russia.ru/], ɻʣʦʩʘʚ 

[http://ʛʣʦʩʘʚ.ʨʬ/], SpaceTeam [http://space-team.com/] ʠ Wialon 

[http://gurtam.com/ru/gps_tracking.html]. 

 

3.1.5 GIS WebServer AGRO 

GIS WebServer AGRO — ʩʝʨʚʝʨʥʦʝ web-ʧʨʠʣʦʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʝʪʠ Internet ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʦʪʨʘʩʣʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ» ʠ «ɿʝʤʣʷ ʠ ʥʝʜʚʠʞʠʤʦʩʪʴ».  

ʇʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʜʘʣʸʥʥʳʡ ʜʦʩʪʫʧ ʯʝʨʝʟ Internet-ʦʙʦʟʨʝʚʘʪʝʣʴ ʢ 

ʘʪʨʠʙʫʪʠʚʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ ʘʛʨʦʧʨʝʜʧʨʠʷʪʠʷ, ʩʚʝʜʝʥʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʝʨʝʤʝʱʝʥʠʡ ʪʝʭʥʠʢʠ ʠ 
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ʦʪʦʙʨʘʞʘʝʪ ʠʭ ʩʦʚʤʝʩʪʥʦ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ: ʢʘʨʪʘʤʠ ɻʂʅ, 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʤʘʨʰʨʫʪʦʚ ʪʝʭʥʠʢʠ, ʛʝʦʟʦʥ ʠ ʧʨʦʯʝʡ.  

ʂʘʨʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʤʠ ʠʩʪʦʨʠʠ ʧʦʣʝʡ,  

ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʚʝʜʝʥʠʷʤʠ ʦ 

ʧʝʨʝʤʝʱʝʥʠʠ ʪʝʭʥʠʢʠ ʠ ʘʛʨʝʛʘʪʦʚ.  

ɺʩʝ ʜʘʥʥʳʝ ʘʛʨʦʭʦʣʜʠʥʛʘ, ʠʤʝʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ, 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʩʣʦʸʚ ʢʘʨʪʳ ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʫʧʨʘʚʣʷʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʬʦʥʝ ʧʦʜʢʣʶʯʘʝʤʳʭ ʚʥʝʰʥʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ: Google, VirtualEath, Yandex,  

ʈʦʩʢʦʩʤʦʩ, OpenStreetMap, ʈʦʩʨʝʝʩʪʨ ʠ ʜʨʫʛʠʭ.  

ɻʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʚ ʦʜʥʦʤ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʜʘʣʸʥʥʳʭ ʭʨʘʥʠʣʠʱʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ɻʀʉ ʉʝʨʚʝʨʦʚ ʠ WM(T)S, WFS, WCS 

ʩʝʨʚʝʨʦʚ ʧʫʙʣʠʢʘʮʠʠ ʜʘʥʥʳʭ.  

ʇʨʠ ʵʪʦʤ ʚʩʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʤʝʱʝʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʭʨʘʥʷʪʩʷ ʚ ʙʘʟʝ ɻʀʉ 

çʇʘʥʦʨʘʤʘ ɸɻʈʆ» ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʯʠʪʳʚʘʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ.  

ʇʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʠʩʢ ʠ ʬʠʣʴʪʨʘʮʠʶ ʜʘʥʥʳʭ, ʠʭ 

ʛʨʫʧʧʠʨʦʚʢʫ, ʠʟʤʝʨʝʥʠʷ ʥʘ ʢʘʨʪʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʦʚ ʠ ʧʝʯʘʪʴ ʢʘʨʪʳ, 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʩʯʸʪʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɺʦ ʢʦʤʧʣʝʢʩʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʙʘʟ ʜʘʥʥʳʭ GIS WebServer AGRO 

ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʪʨʘʥʩʧʦʨʪʘ. ʇʨʦʜʫʢʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʀʉ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʘʨʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ.  

GIS WebServer AGRO ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʉʋɹɼ MS SQL Server 

2005(8, 12, 14).  

ʇʨʠʤʝʥʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ.  
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ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʭʘʥʠʟʤ ʤʥʦʛʦʩʣʦʡʥʦʡ ʪʘʡʣʦʚʦʡ ʢʘʨʪʳ.  

ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʟʘʱʠʪʫ ʦʪ ʥʝʣʝʛʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʠʜʝ ʘʧʧʘʨʘʪʥʦʛʦ 

ʢʣʶʯʘ, ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ USB ʢʦʤʧʴʶʪʝʨʘ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚʦʟ-

ʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ ʪʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʛʜʝ ʧʦʜʢʣʶʯʸʥ ʵʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ. 

 

3.1.6 GIS WebService SE 

ʉʝʨʚʠʩ ʢʘʨʪ GIS WebService SE ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʝʪʠ TCP\IP 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʫʩʣʦʚʠʡ 

ʧʦʣʫʯʝʥʠʷ ʛʝʦʜʘʥʥʳʭ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʚʠʩʘ ʧʦ ʧʫʙʣʠʢʘʮʠʠ 

ʵʪʠʭ ʜʘʥʥʳʭ; ʤʝʪʘʜʘʥʥʳʭ; ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʢʘʨʪʳ 

ʢʘʢ ʥʘʙʦʨʘ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠ ʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ ʚ ʬʦʨʤʘʪʝ ʫʜʦʙʥʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠ ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ.  

ɺ ʩʦʩʪʘʚ ʩʝʨʚʠʩʘ ʚʭʦʜʠʪ ʩʣʫʞʙʘ GIS Application Service. ʉʣʫʞʙʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ ʧʠʨʘʤʠʜ ʬʨʘʛʤʝʥʪʦʚ 

ʢʘʨʪʳ ʚ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʪʘʭ (PNG, JPEG), ʚʳʧʦʣʥʷʝʪ 

ʪʨʘʥʟʘʢʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ, ʦʙʥʦʚʣʝʥʠʠ ʠʣʠ ʫʜʘʣʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʦʙʲʝʢʪʦʚ ʚ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ ʩʝʨʚʠʩʘ, ʚʳʜʘʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʚ 

ʬʦʨʤʘʪʝ GML, ʧʦʣʫʯʘʪʴ ʤʝʪʘʜʘʥʥʳʝ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ. 

ʉʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʧʨʦʩʳ ʧʦ ʧʨʦʪʦʢʦʣʫ REST, ʪʘʢʠʝ ʢʘʢ ʧʦʠʩʢ 

ʦʙʲʝʢʪʦʚ ʚʥʫʪʨʠ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʟʘʜʘʥʥʫʶ 

ʦʙʣʘʩʪʴ (ʪʦʯʢʫ, ʣʠʥʠʶ, ʧʦʣʠʛʦʥ), ʧʦʠʩʢ ʧʦ ʟʥʘʯʝʥʠʶ ʘʪʨʠʙʫʪʦʚ ʦʙʲʝʢʪʦʚ, ʟʘʧʨʦʩ 

ʦʧʠʩʘʥʠʷ ʠʟʤʝʥʸʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʟʘʜʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʟʘʧʨʦʩ ʩʧʠʩʢʘ 

ʜʦʩʪʫʧʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʢʘʨʪʳ, ʩʦʟʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʢʘʨʪ (ʩʣʦʸʚ) ʩ 

ʟʘʜʘʥʥʳʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, ʢʦʧʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʜʨʫʛʫʶ ʢʘʨʪʫ (ʩʣʦʡ), 

ʛʝʦʧʨʠʚʷʟʢʘ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʝʨʝʩʯʸʪ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʠʟ ʧʣʦʩʢʠʭ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʚ ʤʝʪʨʘʭ ʚ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʚ ʛʨʘʜʫʩʘʭ ʠ ʦʙʨʘʪʥʦ ʧʦ 
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ʟʘʜʘʥʥʦʤʫ ʢʦʜʫ EPSG, ʨʘʩʯʸʪ ʟʦʥʳ ʟʘʪʦʧʣʝʥʠʷ ʚ ʚʠʜʝ ʧʦʣʠʛʦʥʘ ʠ ʤʘʪʨʠʮʳ 

ʛʣʫʙʠʥ, ʨʘʩʯʸʪ ʟʦʥ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ, ʨʘʩʯʸʪ ʟʦʥʳ ʟʘʜʘʥʥʦʡ ʰʠʨʠʥʳ ʚʦʢʨʫʛ 

ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ, ʨʘʩʯʸʪ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʜʨʫʛʦʡ ʪʦʯʢʠ, 

ʜʠʨʝʢʮʠʦʥʥʦʤʫ ʫʛʣʫ ʠ ʨʘʩʩʪʦʷʥʠʶ, ʧʦʩʪʨʦʝʥʠʝ ʣʠʥʠʠ ʦʨʪʦʜʨʦʤʠʠ ʠ ʣʦʢʩʦʜʨʦʤʠʠ 

ʤʝʞʜʫ ʟʘʜʘʥʥʳʤʠ ʪʦʯʢʘʤʠ, ʧʦʩʪʨʦʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʢʣʦʥʦʚ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ, 

ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʘ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʧʦʩʪʨʦʝʥʠʝ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʠ ʠ ʧʦʣʠʛʦʥʘ, 

ʧʦʩʪʨʦʝʥʠʝ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʣʠʛʦʥʦʚ, ʧʦʩʪʨʦʝʥʠʝ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʣʠʛʦʥʦʚ, 

ʧʦʩʪʨʦʝʥʠʝ ʧʦʣʠʛʦʥʦʚ-ʧʫʩʪʦʪ ʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ, 

ʧʦʩʪʨʦʝʥʠʝ ʩʛʣʘʞʠʚʘʶʱʠʭ ʠ ʦʛʠʙʘʶʱʠʭ ʩʧʣʘʡʥʦʚ, ʧʦʩʪʨʦʝʥʠʝ ʣʝʛʝʥʜʳ ʢʘʨʪʳ ʚ 

ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʟʘʧʨʦʩ ʥʘ ʦʪʤʝʥʫ ʚʳʧʦʣʥʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ («Undo»), ʟʘʧʨʦʩ 

ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʪʤʝʥʸʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ («Redo»). 

GIS WebService SE ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ Open GIS 

Consortium ʜʣʷ ʩʝʨʚʠʩʦʚ Web Map Service (WMS) — OGC 03-109r1 ʚʝʨʩʠʷ 1.3.0, 

Web Map Tile Service (OGC WMTS) — OGC 07-057r7 ʚʝʨʩʠʷ 1.0.0, OGC 09-025r1 

ʠ ISO/DIS 19142 OpenGIS Web Feature Service 2.0 Interface Standard (OGC WFS ʠ 

OGC WFS-T), Web Coverage Service (WCS OGC) — OGC  09-110r4 ʚʝʨʩʠʷ 2.0.1.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ WMS, WMTS, WFS, WFS-T, WCS ʧʦʟʚʦʣʷʝʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʝʜʠʥʳʡ ʤʝʭʘʥʠʟʤ ʜʦʩʪʫʧʘ ʜʣʷ ʧʦʠʩʢʘ, ʦʙʤʝʥʘ ʠ ʚʳʜʘʯʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʸʪ ʦʩʥʦʚʫ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ Internet-ʩʝʨʚʠʩʦʚ. 

GIS WebService SE ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʨʝʜʝ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ PHP ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ web-ʩʝʨʚʝʨʦʚ: 

- Apache ʚʝʨʩʠʠ 2.2.14 ʠ ʚʳʰʝ,  

- IIS ʚʝʨʩʠʠ 6.0 ʠ ʚʳʰʝ,  

- ngnix 1.5.7 ʠ ʚʳʰʝ (ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʡ ʩʝʨʚʝʨ ʜʣʷ ʨʝʩʫʨʩʦʚ ʩ ʚʳʩʦʢʠʤ 

ʪʨʘʬʠʢʦʤ). 

GIS WebService SE ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ: 

- MS Windows Server 2003 x32 ʠ ʚʳʰʝ, 
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- MS Windows Server 2008 x64 ʠ ʚʳʰʝ, 

- ʄʉɺʉ 5.0, 

- Astra Linux SE, 

- ɿʘʨʷ,  

- ʜʨʫʛʠʝ ʚʝʨʩʠʠ Linux ʩ ʚʝʨʩʠʝʡ ʷʜʨʘ 2.6.30 ʠ ʚʳʰʝ. 

ɺ ʩʦʩʪʘʚ GIS WebService SE ʚʭʦʜʠʪ ʤʦʜʫʣʴ ʩʝʨʚʠʩʥʦʡ ʩʣʫʞʙʳ GIS 

Application Service. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ GIS WebService SE ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʘʟʦʚʳʝ ʩʝʨʚʠʩʥʳʝ 

ʦʧʝʨʘʮʠʠ ʩʪʘʥʜʘʨʪʦʚ OGC  WMS,  OGC  WMTS,  OGC  WFS,  OGC  WFS-T,  OGC  

WCS. 

ɼʣʷ ʩʪʘʥʜʘʨʪʘ OGC WMS ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ: ʦʧʝʨʘʮʠʷ GetCapabilities, 

ʦʧʝʨʘʮʠʷ GetMap, ʦʧʝʨʘʮʠʷ GetFeatureInfo. 

ɼʣʷ ʩʪʘʥʜʘʨʪʘ OGC WMTS ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ: ʦʧʝʨʘʮʠʷ GetCapabilities, 

ʦʧʝʨʘʮʠʷ GetTile, ʦʧʝʨʘʮʠʷ GetFeatureInfo. 

ɼʣʷ ʩʪʘʥʜʘʨʪʘ OGC WFS ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ: ʦʧʝʨʘʮʠʷ GetCapabilities, 

GetFeature, DescribeFeatureType, ListStoredQueries, DescribeStoredQueries, 

GetLayers. 

ɼʣʷ ʩʪʘʥʜʘʨʪʘ OGC WFS ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ: ʦʧʝʨʘʮʠʷ GetCapabilities, 

GetFeature, DescribeFeatureType, ListStoredQueries, DescribeStoredQueries, 

Transaction, GetLayers. 

ɼʣʷ ʩʪʘʥʜʘʨʪʘ OGC WʉS ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ: ʦʧʝʨʘʮʠʷ GetCapabilities, 

DescribeCoverage, GetCoverage. 

ʆʧʝʨʘʮʠʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʫʪʸʤ ʚʚʦʜʘ HTTP-ʟʘʧʨʦʩʦʚ ʢ ʩʝʨʚʝʨʫ ʢʘʨʪ ʚ 

ʩʪʘʥʜʘʨʪʥʦʤ ʚʝʙ-ʙʨʘʫʟʝʨʝ. 

ɿʘʧʨʦʩʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ HTTP-ʧʨʦʪʦʢʦʣʦʤ ʠ ʚʚʦʜʷʪʩʷ ʚ ʚʠʜʝ 

URL: 

http://host/path[?{name=[value]&}], ʛʜʝ http://host/path  —  ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʢʘʨʪ 

(URL ʧʨʝʬʠʢʩ); 
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name=value&  - ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ ʚ ʚʠʜʝ ʧʘʨ ʠʤʷ=ʟʥʘʯʝʥʠʝ. 

ʇʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʩʝʨʚʠʩʘ. 

ʆʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʢ GIS WebService SE — ʬʘʡʣ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʸʪʩʷ ʢʣʠʝʥʪʫ 

ʯʝʨʝʟ ʩʝʪʴ TCP\IP. ʊʝʢʩʪʦʚʳʡ ʚʳʚʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʚ XML (ʤʝʪʘʜʘʥʥʳʝ ʩʝʨʚʠʩʘ 

ʠʣʠ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ), ʨʠʩʫʥʦʢ ʢʘʨʪʳ ʚʳʚʦʜʠʪʩʷ ʚ ʬʦʨʤʘʪʝ ʛʨʘʬʠʯʝʩʢʠʭ 

ʬʘʡʣʦʚ PNG. 

ʈʠʩʫʥʦʢ ʢʘʨʪʳ ʧʨʦʪʦʢʦʣʘ OGC WMS ʩʦʟʜʘʸʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʧʦ ʫʢʘʟʘʥʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʧʘʨ ʢʦʦʨʜʠʥʘʪ ʚ ʫʢʘʟʘʥʥʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʢʘʨʪʳ. 

ɺ ʩʝʨʚʠʩ ʚʩʪʨʦʝʥ ʤʝʭʘʥʠʟʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʫʙʣʠʢʘʮʠʠ ʜʘʥʥʳʭ ʧʦ 

ʚʠʨʪʫʘʣʴʥʳʤ ʧʘʧʢʘʤ. ʇʘʧʢʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʥʘ ɻʀʉ 

ʉʝʨʚʝʨʝ. ʇʨʠ ʫʢʘʟʘʥʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʧʢʠ ʩʝʨʚʠʩ ʩʢʘʥʠʨʫʝʪ ʜʘʥʥʳʝ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʦʣʥʷʝʪ ʬʘʡʣ ʥʘʩʪʨʦʝʢ ʩʝʨʚʠʩʘ wmsparam.xml. ʇʦ ʜʘʥʥʦʤʫ 

ʬʘʡʣʫ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʢ ʩʝʨʚʠʩʫ GetCapabilities — ʧʦʣʫʯʝʥʠʝ 

ʤʝʪʘʜʘʥʥʳʭ ʦ ʜʦʩʪʫʧʥʳʭ ʢʘʨʪʘʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʝʨʚʠʩʘ. 

GIS Application Service — ʵʪʦ ʩʝʨʚʠʩʥʘʷ ʩʣʫʞʙʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ ʧʠʨʘʤʠʜ ʬʨʘʛʤʝʥʪʦʚ ʢʘʨʪʳ (ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʪʘʡʣʦʚ) ʚ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʪʘʭ (PNG, JPEG). 

ʇʠʨʘʤʠʜʳ ʵʪʠʭ ʬʨʘʛʤʝʥʪʦʚ ʧʫʙʣʠʢʫʶʪʩʷ ʧʦ ʧʨʦʪʦʢʦʣʘʤ Open GIS Consortium: 

WMTS ʠʣʠ WMS ʩʝʨʚʠʩʦʤ GIS WebService SE. ɺ ʨʦʣʠ ʢʣʠʝʥʪʦʚ ʵʪʦʛʦ ʩʝʨʚʠʩʘ 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʨʘʟʣʠʯʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʪʦʢʦʣʳ ʠʣʠ ʤʝʪʦʜʳ REST, ʘ ʪʘʢ ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʦʛʨʘʤʤʳ 

GIS WebServer SE.  

ɺ ʦʩʥʦʚʝ ʧʠʨʘʤʠʜʳ ʬʨʘʛʤʝʥʪʦʚ ʢʘʨʪʳ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʢʦʤʙʠʥʘʮʠʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ: ʚʝʢʪʦʨʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ,  

ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʜʘʥʥʳʭ ʩ ʛʝʦʧʦʨʪʘʣʦʚ, ʤʘʪʨʠʮ ʚʳʩʦʪ ʠ 

ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

GIS Application Service ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ ʢʘʨʪʳ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʘʪʨʠʙʫʪʠʚʥʦʡ, ʦʧʠʩʘʪʝʣʴʥʦʡ ʠ 

ʚʝʢʪʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʝʨʚʠʩ ʚʳʧʦʣʥʷʝʪ ʪʨʘʥʟʘʢʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ, 
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ʦʙʥʦʚʣʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʚ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ ʩʝʨʚʠʩʘ, 

ʚʳʜʘʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ GML. 

GIS Application Service ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ. ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ ʚ ʬʦʨʤʘʪʝ ʫʜʦʙʥʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʩʣʫʞʙʘ GIS Application Service ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ 

ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ (ʢʘʞʜʳʡ ʧʦʪʦʢ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʚʦʡ ʟʘʧʨʦʩ) 

ʨʘʟʤʝʱʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʤʫʣʴʪʠʧʨʦʮʝʩʩʦʨʥʦʤ ʩʝʨʚʝʨʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʨʘʙʦʪʳ ʠ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʦʪʚʝʪʘ ʥʘ ʟʘʧʨʦʩʳ. 

ʇʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʩʝʨʚʠʩʘ ʠ ʧʘʨʘʤʝʪʨʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ɻʀʉ ʉʝʨʚʝʨʘʤ 

ʭʨʘʥʷʪʩʷ ʚ ʬʘʡʣʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʝʢʪʦʚ ʩʝʨʚʠʩʘ AppService.xml. ʉʦʟʜʘʥʠʝ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʬʘʡʣʘ ʚʳʧʦʣʥʷʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʝʨʚʠʩʘ. 

ʉʧʠʩʢʠ ʧʘʨʦʣʝʡ ʭʨʘʥʷʪʩʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. ɸʣʛʦʨʠʪʤ ʰʠʬʨʦʚʘʥʠʷ — MD5. 

ɺʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩʝʨʚʠʩʘ ʩ ʜʘʥʥʳʤʠ ʧʨʦʪʦʢʦʣʠʨʫʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʡ 

ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ — ʧʨʦʪʦʢʦʣ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. ʕʪʦʪ ʧʨʦʪʦʢʦʣ ʨʘʟʤʝʱʘʝʪʩʷ ʚ 

ʢʘʪʘʣʦʛʝ ʩ ʠʩʧʦʣʥʷʝʤʳʤ ʤʦʜʫʣʝʤ GIS Application Service. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʝʨʚʠʩʘ Application Service ʧʨʦʩʣʫʰʠʚʘʪʴ ʧʦʨʪ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʨʚʠʩʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʡʣʦʚ ʧʦ ʩʪʘʥʜʘʨʪʘʤ OGC ʠʣʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʠʭ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʢʦʤʘʥʜ. GIS Application Service 

ʦʙʤʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʠ ʧʦʤʦʱʠ ʩʦʢʝʪʦʚ. 

ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ: ʚʝʢʪʦʨʥʳʝ, ʤʘʪʨʠʯʥʳʝ, ʨʘʩʪʨʦʚʳʝ,  

ʬʘʡʣʳ ʧʨʦʝʢʪʦʚ, ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ. 

ʌʦʨʤʘʪ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ: ʛʨʘʬʠʯʝʩʢʠʝ ʬʘʡʣʳ, ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ, 

ʤʝʪʘʜʘʥʥʳʝ, ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʨʠʮʳ ʪʘʡʣʦʚʳʭ ʜʘʥʥʳʭ: GlobalCRS84Scale, 

GlobalCRS84Pixel, GlobalCRS84Quad, GoogleMapsCompatible, ʤʘʪʨʠʮʳ Mail ʠ 

Yandex ʠ ʚ ʧʨʦʝʢʮʠʠ EPSG:3395 ʠ ʜʨʫʛʠʝ. 

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʪʠʧʦʚ ʤʘʪʨʠʮ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʝʨʚʠʩʘ ʠʣʠ ʠʟʤʝʥʠʚ ʬʘʡʣ ʧʘʨʘʤʝʪʨʦʚ CrsRegister.xml. ʇʨʠ 
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ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʡ ʤʘʪʨʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʨʦʝʢʮʠʶ ʤʘʪʨʠʮʳ, ʤʘʩʰʪʘʙʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ, ʪʦʯʢʫ ʧʨʠʚʷʟʢʠ. 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʪʠʧʳ ʧʨʦʝʢʮʠʡ ʚʳʭʦʜʥʳʭ ʪʘʡʣʦʚʳʭ ʜʘʥʥʳʭ: 

- EPSG:3395, 

- EPSG:3857, 

- EPSG:4326, 

- EPSG:4740 ʠ ʜʨʫʛʠʝ. 

ʇʦʣʥʳʡ ʩʧʠʩʦʢ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʧʨʦʝʢʮʠʡ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʬʘʡʣʘʭ epsg.csg, 

epsg.csu, epsg.csp, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʬʘʡʣʘ crslist.xml. 

 

3.1.6.1 ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʅʘʢʦʧʣʝʥʥʳʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʫʙʝʜʠʪʝʣʴʥʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʧʫʪʥʠʢʦʚʘʷ ʩʲʸʤʢʘ ʜʘʸʪ ʥʝ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʠʪʴ 

ʢʘʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʧʦʚʳʰʘʷ ʪʦʯʥʦʩʪʴ, ʦʜʥʦʨʦʜʥʦʩʪʴ, 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʯʘʩʪʦʪʫ ʥʘʙʣʶʜʝʥʠʡ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʠ ʧʨʦʛʥʦʟʘ 

ʫʨʦʞʘʷ, ʢʘʢ ʚ ʛʣʦʙʘʣʴʥʦʤ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ɼʣʷ ʵʪʦʛʦ ʥʘʤ ʥʝʦʙʭʦʜʠʤʘ 

ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʨʘʟʣʠʯʥʳʝ ʚʝʢʪʦʨʥʳʝ, ʤʘʪʨʠʯʥʳʝ ʠ 

ʨʘʩʪʨʦʚʳʝ ʩʣʦʠ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʩʪʨʦʛʠʡ ʫʯʸʪ ʠ ʢʦʥʪʨʦʣʴ ʚʩʝʭ 

ʦʧʝʨʘʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʦʯʥʳʝ ʟʥʘʥʠʷ: ʧʣʦʱʘʜʝʡ, ʧʨʦʪʷʞʸʥʥʦʩʪʠ 

ʜʦʨʦʛ, ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʠ ʜʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ  ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʪʦʯʥʫʶ ʥʘʛʣʷʜʥʫʶ 

ʢʘʨʪʠʥʫ ʤʝʩʪʥʦʩʪʠ ʥʘ ʦʧʨʝʜʝʣʸʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʩ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ. ɼʣʷ ɼɿɿ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʚʠʜʳ ʩʧʫʪʥʠʢʦʚ: QuickBird, 

WorldView, LandSat, IKONOS, ORBVIEW ʠ ʜʨʫʛʠʝ [106]. ʉʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ ʢʘʢ ʟʘʢʘʟʘʪʴ, ʪʘʢ ʠ ʟʘʛʨʫʟʠʪʴ ʠʟ ʦʪʢʨʳʪʳʭ ʚ 

ʠʩʪʦʯʥʠʢʦʚ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʠʤʠ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʥʦ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ: GoogleMaps, GoogleEarth, DigitalGlobe (ʚ ʈʦʩʩʠʠ ʜʘʥʥʫʶ ʢʦʤʧʘʥʠʶ 

ʧʨʝʜʩʪʘʚʣʷʶʪ «ʉʦʚʟʦʥʜ»), YandexMap, ʂʦʩʤʦʩʥʠʤʢʠ, LandSat. ʅʘ ʩʝʨʚʝʨʝ 

ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʭʨʘʥʷʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʦʝʢʮʠʠ ʠ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʠʭ ʢ 

ʧʨʦʝʢʮʠʠ ʢʘʨʪʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ. ʇʦʤʠʤʦ ʜʘʥʥʳʭ ɼɿɿ, ʥʝʦʙʭʦʜʠʤʘ ʝʱʸ ʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ, ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʦ ʚʝʢʪʦʨʠʟʘʮʠʠ ʢʘʨʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʵʪʘʧʦʚ: 

- ʧʦʣʫʯʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ (ʚʦʟʤʦʞʥʦ ʢʫʧʠʪʴ); 

- ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ɼɿɿ; 

- ʚʝʢʪʦʨʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʜʘʥʥʳʤ ɼɿɿ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ɼɿɿ. ʄʝʪʦʜʠʢʫ 

ʧʦʣʫʯʝʥʠʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘ ʨʝʩʫʨʩʘʭ Internet 

ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʰʘʛʘʤ: 

1. ɿʘʧʨʦʩ ʛʘʙʘʨʠʪʦʚ ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ: 

- ʧʦʣʫʯʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʫʯʘʩʪʢʘ  ʜʣʷ ʉʂ ʢʘʨʪʳ, 

- ʧʨʠʚʝʜʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʢ ʧʨʦʝʢʮʠʠ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ. 

2. ʆʪʧʨʘʚʢʘ ʟʘʧʨʦʩʘ. 

3. ʇʨʠʸʤ ʜʘʥʥʳʭ ʚ ʧʨʦʝʢʮʠʠ ʩʝʨʚʝʨʘ. 

4. ʇʨʠʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʚ ʧʨʦʝʢʮʠʶ ʢʘʨʪʳ: 

- ʩʢʣʝʠʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʨʦʝʢʮʠʠ ʩʝʨʚʝʨʘ, 

- ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʠʚʷʟʢʘ ʜʘʥʥʳʭ. 

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʧʦʣʫʯʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʨʘʤʢʠ ʦʙʣʘʩʪʠ. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʩʚʝʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳ ʢʦʦʨʜʠʥʘʪʳ 8 ʪʦʯʝʢ 

ʦʙʣʘʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʦʝʢʮʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʠ ʢʦʦʨʜʠʥʘʪʳ 

ʩʨʝʜʥʠʭ ʪʦʯʝʢ 1'-2'-3'-4' ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ 1-2-3-4. 

ʂʦʦʨʜʠʥʘʪʳ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 
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;
2

),(2),(1),('1 yxyxyx +=   

;
2

),(3),(2),('2 yxyxyx +=   (11) 

;
2

),(4),(3),('3 yxyxyx +=  

.
2

),(1),(4),('4 yxyxyx +=  

 

 
 

ʈʠʩʫʥʦʢ 23 — ʆʧʨʝʜʝʣʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʟʘʛʨʫʞʘʝʤʦʡ ʦʙʣʘʩʪʠ 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʢʦʦʨʜʠʥʘʪ Coords = 

(1, 2, 3, 4, 1', 2', 3, 4') ʢ ʤʥʦʞʝʩʪʚʫ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʥʠʤʢʦʚ (ʜʣʷ GoogleMaps ʠ 

DigitalGlobe ʵʪʦ WGS84). ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ Coords ʚʳʙʨʘʪʴ 2 

ʢʦʦʨʜʠʥʘʪʳ (ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ), ʪʘʢʠʝ ʯʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʫʩʣʦʚʠʷ:  

X1,Y1 = max(Coords.X), min(Coords.Y); 

X2,Y2 = min(Coords.X), max(Coords.Y). (12) 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ 1  (x_old1, y_old1) ʠ  3 (x_old2, y_old2) .  

ʇʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʭʨʘʥʝʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʥʘ 

ʩʝʨʚʝʨʝ: 

x 

y 
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- ʉʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʥʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʝʡ ʧʨʦʝʢʮʠʠ ʠ ʧʦʜʝʣʝʥʳ ʥʘ ʪʘʡʣʳ. 

ɼʦʩʪʫʧ ʢ ʬʨʘʛʤʝʥʪʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʭ ʥʦʤʝʨʦʚ ʚ ʦʙʱʝʤ ʤʘʩʩʠʚʝ, ʝʛʦ  

ʨʘʟʨʝʰʝʥʠʷ ʠ ʚʝʨʩʠʠ. 

- ʉʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʥʘ ʭʨʘʥʷʪʩʷ ʚ ʚʠʜʝ ʨʘʩʪʨʦʚ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ, ʜʦʩʪʫʧ ʢ 

ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʚʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʦʦʨʜʠʥʘʪ, ʨʘʟʤʝʨʘ 

ʬʨʘʛʤʝʥʪʘ ʠ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ɹʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʬʨʘʛʤʝʥʪʘʤ — ʦʩʥʦʚʘ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʚʦʛʦ ʩʧʦʩʦʙʘ 

ʭʨʘʥʝʥʠʷ. ʊʘʡʣʳ ʟʘʥʠʤʘʶʪ ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʢʵʰʠʨʫʶʪʩʷ ʚ ʙʨʘʫʟʝʨʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʜʥʘʢʦ ʵʪʦʪ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʥʝʫʜʦʙʝʥ ʧʨʠ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʭʩʷ 

ʠʣʠ ʦʙʥʦʚʣʷʶʱʠʭʩʷ ʜʘʥʥʳʭ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʬʨʘʛʤʝʥʪʦʚ. ɼʣʷ ʙʦʣʴʰʠʭ ʢʘʨʪ ʵʪʦ ʜʣʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩʦʸʤʢʠʡ 

ʧʨʦʮʝʩʩ. 

ʆʧʨʝʜʝʣʠʚ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ: 

- ɼʣʷ ʧʝʨʚʦʛʦ ʪʠʧʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʦʪ ʢʦʦʨʜʠʥʘʪ 

X1,Y1,X2,Y2 ʢ ʥʦʤʝʨʘʤ ʬʨʘʛʤʝʥʪʦʚ ʥʘ ʩʝʨʚʝʨʝ. ɼʣʷ ʵʪʦʛʦ ʚʩʝ ʪʘʡʣʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʪʦʯʢʦʡ ʦʪʩʯʸʪʘ. ʉʣʝʜʫʝʪ 

ʫʯʝʩʪʴ, ʯʪʦ ʜʣʷ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʢʦʣʠʯʝʩʪʚʦ ʪʘʡʣʦʚ ʥʝʦʜʠʥʘʢʦʚʦ. ʆʙʳʯʥʦ ʦʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʚ 2 ʨʘʟʘ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʪʘʡʣʦʚ 

ʨʘʚʥʦ 4, ʪʦʛʜʘ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʪʘʡʣʦʚ ʙʫʜʝʪ ʨʘʚʥʦ 4*4 

=16 [47].  ʇʦ ʢʦʦʨʜʠʥʘʪʘʤ X1,Y1,X2,Y2 ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʨ ʧʠʢʩʝʣʷ 

pX1,pY1,pX2,pY2, ʚ ʢʦʪʦʨʳʡ ʧʦʧʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʦʨʜʠʥʘʪʘ. ɿʘʪʝʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʤʝʨ ʪʘʡʣʘ Size ʚ ʧʠʢʩʝʣʷʭ ʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʤʝʨʘ numX1, 

numY1, numX2, numY2, ʧʦ ʬʦʨʤʫʣʝ:  

Size
numX  pX = ;  

Size
numY  pY = .   (13) 

(ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ Size = 256, ʪʘʢ ʢʘʢ ʜʘʥʥʦʝ ʯʠʩʣʦ ʫʜʦʙʥʦ ʢʘʢ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʠ ʚʳʯʠʩʣʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʥʘ ʵʢʨʘʥʝ). 
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- ɼʣʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ — ʦʧʨʝʜʝʣʠʪʴ ʛʘʙʘʨʠʪʳ ʬʨʘʛʤʝʥʪʘ ʚ 

ʧʠʢʩʝʣʷʭ, ʨʘʩʩʯʠʪʘʚ ʨʘʩʩʪʦʷʥʠʷ L1 ʠ L2: 

;
Pr

|2_1_|1 oldxoldxL -=    (14) 

,
Pr

|2_1_|2 oldyoldyL -=  ʛʜʝ Pr — ʨʘʟʨʝʰʝʥʠʝ ʢʘʨʪʠʥʢʠ ʚ ʤʝʪʨʘʭ. 

ɿʥʘʷ ʥʦʤʝʨʘ ʪʘʡʣʦʚ ʠʣʠ ʠʭ ʨʘʟʤʝʨʳ, ʚʦʟʤʦʞʥʦ ʟʘʧʨʦʩʠʪʴ ʣʶʙʫʶ ʜʨʫʛʫʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʩʝʨʚʝʨʘ: ʚʝʨʩʠʷ ʪʘʡʣʘ, ʜʘʪʫ ʩʦʟʜʘʥʠʷ, ʥʘʟʚʘʥʠʝ 

ʩʧʫʪʥʠʢʘ, ʧʨʦʠʟʚʦʜʠʚʰʝʛʦ ʩʥʠʤʢʠ ʠ ʜʨ. ʌʘʢʪʠʯʝʩʢʠ ʚʩʶ ʦʙʣʘʩʪʴ, ʪʨʝʙʫʝʤʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ʪʘʡʣʦʚ M(i, j), ʚ ʩʪʨʦʢʘʭ ʠ 

ʩʪʦʣʙʮʘʭ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʥʦʤʝʨʘ ʪʘʡʣʦʚ ʠʣʠ ʠʭ ʢʦʦʨʜʠʥʘʪʳ.  

ʏʝʪʚʸʨʪʳʡ ʵʪʘʧ ʩʚʦʜʠʪʩʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚʣʦʞʝʥʥʳʭ ʮʠʢʣʦʚ ʧʦ ʟʘʧʦʣʥʝʥʠʶ 

ʤʘʪʨʠʮʳ M(i, j). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʥʘʯʘʣʫ ʧʷʪʦʛʦ ʵʪʘʧʘ ʫ ʥʘʩ ʠʤʝʝʪʩʷ ʫʞʝ ʛʦʪʦʚʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʥʦ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʥʝ ʚ ʧʨʦʝʢʮʠʠ ʢʘʨʪʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ.  

ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʚʳʷʩʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʧʦ ʦʩʷʤ ʍ ʠ Y ʚ ʛʦʪʦʚʦʤ 

ʨʘʩʪʨʝ: 

Xcount = ê ú ê ú ê ú );111(*21* +-+- numXnumXSizenumXnumXSize   (15) 

Ycount = ê ú ê ú ê ú ).111(*21* +-+- numYnumYSizenumYnumYSize  

ʈʘʟʨʝʰʝʥʠʷ ʧʦ ʦʩʷʤ ʤʦʛʫʪ ʥʝ ʩʦʚʧʘʜʘʪʴ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʚʳʯʠʩʣʠʪʴ ʝʜʠʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ (Pr'): 

Pr' = min(pL1, pL2),  (16) 

  ʛʜʝ pL1, pL2 — ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʦʩʷʤ X ʠ Y ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   

.|2_1_|2

;|2_1_|1

Ycount
oldyoldypL

Xcount
oldxoldxpL

-=

-=
  (17) 

 ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʤʝʥʴʰʠʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʯʠʪʘʪʴ ʥʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʚ ʧʫʩʪʦʤ ʨʘʩʪʨʝ ʧʦ ʬʦʨʤʫʣʘʤ: 
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ɽʩʣʠ pL1 > pL2, ʪʦ 
2

1*
pL

pLYcountYcount = ,  Xcount = Xcount;  (18) 

ɽʩʣʠ pL2 > pL1, ʪʦ 
1

2*
pL

pLXcountXcount = ,  Ycount = Ycount. 

ɼʣʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ 

ʨʘʟʨʝʰʝʥʠʝ ʪʘʡʣʘ ʧʦ ʦʩʠ ʍ ʠ Y, ʧʦʣʫʯʝʥʥʦʡ ʩ ʩʝʨʚʝʨʘ ʧʦ ʬʦʨʤʫʣʘʤ: 

Xcount
XX

PixX
21-

=D ;    (19) 

Ycount
YY

PixY
21-

=D .   

ɽʩʣʠ ʠʩʭʦʜʥʘʷ ʩʠʩʪʝʤʘ ʢʘʨʪʳ ʠ ʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʩʥʠʤʢʦʚ ʧʦʚʸʨʥʫʪʳ ʥʘ ¯90  

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʪʦ ʚ ʬʦʨʤʫʣʘʭ (17) ʠ (19) Ycount ʠ Xcount ʤʝʥʷʶʪʩʷ 

ʤʝʩʪʘʤʠ. 

ɼʣʷ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʨʘʩʪʨʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʨʝʰʝʥʠʷʤʠ ʧʦ ʦʩʠ ʍ 

ʠ ʧʦ ʦʩʠ Y, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʬʦʨʤʫʣʝ (18) ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ɿʥʘʷ ʨʘʤʢʫ ʟʘʛʨʫʞʘʝʤʦʡ ʦʙʣʘʩʪʠ, ʥʫʞʥʦ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʧʫʩʪʦʡ ʨʘʩʪʨ ʚ 

ʧʨʦʝʢʮʠʠ ʠʩʭʦʜʥʦʡ ʢʘʨʪʳ ʩ ʥʦʚʳʤ ʨʘʟʨʝʰʝʥʠʝʤ. ʇʦʣʦʞʠʤ, ʯʪʦ ʪʘʢʦʡ ʨʘʩʪʨ 

ʦʧʠʩʳʚʘʝʪ ʤʘʪʨʠʮʘ M'(i', j'). 

ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʈʠʩʫʥʦʢ 24): 

1) ɺʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʧʠʢʩʝʣʷ ʤʘʪʨʠʮʳ M' ʚ ʧʨʦʝʢʮʠʠ ʢʘʨʪʳ ʩ ʥʦʤʝʨʦʤ 

(i', j'); 

2) ʇʝʨʝʭʦʜ ʦʪ ʢʦʦʨʜʠʥʘʪ (i', j') ʢ ʥʦʤʝʨʫ ʧʠʢʩʝʣʷ (i, j) ʚ ʤʘʪʨʠʮʝ M; 

3) ʇʝʨʝʥʦʩ ʷʯʝʡʢʠ ʤʘʪʨʠʮʳ M (i, j) ʚ ʷʯʝʡʢʫ ʤʘʪʨʠʮʳ  M'(i', j'). 

ʂʦʦʨʜʠʥʘʪʳ ʪʝʢʫʱʝʡ ʷʯʝʡʢʠ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

Pr'.'*1_
;Pr''*1_

ioldynewY
joldxnewX
+=
-=

  (20) 

ɿʘʪʝʤ newX ʠ newY ʧʨʠʚʦʜʷʪʩʷ ʢ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩʥʠʤʢʦʚ newX' ʠ newY'. 

ɼʣʷ ʧʝʨʚʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪʳ newX ʠ newY ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʝʢʮʠʠ ʩʥʠʤʢʘ ʧʨʠʚʦʜʷʪʩʷ  ʚ ʥʦʤʝʨʘ ʷʯʝʝʢ ʤʘʪʨʠʮʳ ʄ. 
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ɼʣʷ ʚʪʦʨʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʥʦʤʝʨ ʧʠʢʩʝʣʷ ʚʳʯʠʩʣʷʝʪʩʷ ʪʘʢ: 

.
'1

;
'1

PixY
newYY

j

PixX
newXX

i

D
-

=

D
-

=
   (21) 

 
ʈʠʩʫʥʦʢ 24 — ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʘ M(i, j) 

ʇʨʠʚʷʟʢʘ ʨʘʩʪʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʦʜʥʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʫʛʣʘ ʨʘʤʢʠ (ʈʠʩʫʥʦʢ 

24). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʠʣʠ ʨʘʩʪʨ ʚ ʧʨʦʝʢʮʠʠ ʠʩʭʦʜʥʦʡ ʢʘʨʪʳ, ʧʨʠʚʷʟʘʥʥʳʡ 

ʢ ʚʝʢʪʦʨʥʳʤ ʜʘʥʥʳʤ [8].  

ʅʘ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ɼɿɿ ʦʩʥʦʚʘʥ ʨʷʜ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ 

ʩʠʩʪʝʤʝ «ɻʀʉ ʂʘʨʪʘ 2011», ʪʘʢʠʭ ʢʘʢ «ʇʨʦʩʤʦʪʨ ʩʥʠʤʢʦʚ Google»,  «ɿʘʛʨʫʟʢʘ 

ʩʥʠʤʢʦʚ DigitalGlobe», ʧʦʜʢʣʶʯʝʥʠʝ ʛʝʦʧʦʨʪʘʣʦʚ ʠ ʨʷʜ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

ʀʤʝʷ ʥʦʚʳʝ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ, ʤʳ ʤʦʞʝʤ ʦʙʥʦʚʠʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ 

ʚʝʢʪʦʨʥʳʝ ʦʙʲʝʢʪʳ ʢʘʨʪʳ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʠʩʪʝʤʝ «ɻʀʉ ʂʘʨʪʘ 2011» ʩʫʱʝʩʪʚʫʝʪ 

ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʠʢʣʘʜʥʘʷ ʟʘʜʘʯʘ «ʈʝʜʘʢʪʦʨ ʢʘʨʪʳ». ʈʝʟʫʣʴʪʘʪ ʝʸ ʨʘʙʦʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 25 [32]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʛʨʘʥʠʮ ʧʦ ʩʥʠʤʢʫ (ʈʠʩʫʥʦʢ 25) ʤʦʞʥʦ 

ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʦʯʢʠ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ʧʣʦʱʘʜʠ ʠʣʠ ʦʮʠʬʨʦʚʘʪʴ ʢʦʥʪʫʨ ʟʘʥʦʚʦ. 
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,  
ʈʠʩʫʥʦʢ 25 — ʀʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮ ʧʦʣʷ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ ʧʣʦʱʘʜʴ ʧʦʣʷ ʠʟʤʝʥʠʣʘʩʴ ʥʘ 128,8 ʛʘ — 121,6 ʛʘ = 7,2 

ʛʘ. ʀʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ (1 — 121,6/128,8)*100% = 5.59%.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʚ ʭʦʟʷʡʩʪʚʘʭ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʋʢʨʘʠʥʳ ʧʦʢʘʟʘʣʘ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

(ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ɼɿɿ; ʚʝʢʪʦʨʠʟʦʚʘʥʥʳʝ ʛʨʘʥʠʮʳ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ; ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʘʰʥʠ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʞʝʥʝʨʥʳʭ 

ʠʟʳʩʢʘʥʠʡ ʠ ʧʨ.) ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʢʘʢ 

ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʸʪʘ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʪʘʢ ʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʘʛʨʘʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ [27]. 

 

3.1.6.2 ʇʨʦʪʦʢʦʣ WMS 

ʉʝʨʚʠʩ ʢʘʨʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ Internet ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʚʝʨʘ ʧʦ ʚʳʜʘʯʠ ʵʪʠʭ ʜʘʥʥʳʭ. ʉʝʨʚʠʩ ʙʳʣ  

ʩʦʟʜʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ Open GIS Consortium ʜʣʷ ʩʝʨʚʠʩʘ Web 

ʂʦʨʠʯʥʝʚʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʘ 

ʛʨʘʥʠʮʘ ʩ/ʭ ʧʦʣʷ ʧʦʣʫʯʝʥʥʘʷ 

ʠʟ ʩʠʩʪʝʤʳ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʫʯʸʪʘ. ʉʠʥʝʡ ʣʠʥʠʝʡ 

ʧʦʢʘʟʘʥʘ ʛʨʘʥʠʮʘ ʩ/ʭ ʧʦʣʷ 

ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʥʦʚʣʝʥʠʷ 

ʚʝʢʪʦʨʥʳʭ ʢʘʨʪ ʧʦ ʜʘʥʥʳʤ 

ɼɿɿ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

çʈʝʜʘʢʪʦʨʘ ʢʘʨʪʳ». 



  90 

 

Map Service (WMS OGC) — OGC 03-109r1 ʚʝʨʩʠʷ 1.3.0. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘ 

WMS OGC ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʝʜʠʥʳʡ ʨʝʞʠʤ ʧʦʠʩʢʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ  

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʪʦʨʦʥʥʠʭ ʧʨʠʣʦʞʝʥʠʡ ʩ ʚʝʙ-ʩʝʨʚʠʩʘʤʠ. 

ʇʨʦʪʦʢʦʣ WMS ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʜʚʫʭ ʜʝʡʩʪʚʠʡ: ʧʦʣʫʯʝʥʠʝ 

ʤʝʪʘʜʘʥʥʳʭ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʝʨʚʝʨʘ ʠ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʝʥʠʝ ʢʘʨʪʳ ʚ 

ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʝʸ ʠʟʚʝʩʪʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʩʝʨʚʠʩ ʧʨʠʥʠʤʘʝʪ ʟʘʧʨʦʩʳ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTP ʠʟ 

ʩʪʘʥʜʘʨʪʥʦʛʦ Internet-ʦʙʦʟʨʝʚʘʪʝʣʷ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ  ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ [100]. 

ʇʨʝʜʥʘʟʥʘʯʝʥʠʝ ʩʝʨʚʠʩʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ  ʵʣʝʢʪʨʦʥʥʳʭ ʛʝʦʜʘʥʥʳʭ ʚ ʮʝʣʷʭ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ Internet ɻʀʉ-ʪʝʭʥʦʣʦʛʠʷʭ. 

ʉʝʨʚʠʩ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʝ ʙʘʟʦʚʳʝ ʦʧʝʨʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦ 

ʧʨʦʪʦʢʦʣʫ WMS: ʦʧʝʨʘʮʠʷ GetCapabilities ʠ ʦʧʝʨʘʮʠʷ GetMap.  

ɿʘʧʨʦʩʳ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTP ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʚʠʜʝ URL:   

http://host[:port]/path[?{name=[value]&}], ʛʜʝ  

http://host[:port]/path  -  ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʢʘʨʪ (URL ʧʨʝʬʠʢʩ); 

name=value&  - ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ ʚ ʚʠʜʝ ʧʘʨ ʠʤʷ=ʟʥʘʯʝʥʠʝ. 

ʇʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʩʝʨʚʠʩʘ. 

ʆʪʚʝʪ (response) ʥʘ ʟʘʧʨʦʩ ʢ ʩʝʨʚʠʩʫ — ʬʘʡʣ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʸʪʩʷ ʢʣʠʝʥʪʫ 

ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ʊʝʢʩʪʦʚʳʡ ʚʳʚʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʚ XML (ʤʝʪʘʜʘʥʥʳʝ ʩʝʨʚʠʩʘ ʠʣʠ 

ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ), ʨʠʩʫʥʦʢ ʢʘʨʪʳ ʚʳʚʦʜʠʪʩʷ ʚ ʬʦʨʤʘʪʝ ʛʨʘʬʠʯʝʩʢʠʭ 

ʬʘʡʣʦʚ png.   

ʈʠʩʫʥʦʢ ʢʘʨʪʳ ʩʦʟʜʘʸʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʧʦ ʫʢʘʟʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʘʨ 

ʢʦʦʨʜʠʥʘʪ (BBOX) ʚ ʫʢʘʟʘʥʥʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʢʘʨʪʳ (Layer 

CRS).  

 ʆʧʝʨʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʦʙ ʠʤʝʶʱʠʭʩʷ ʥʘ 

ʩʝʨʚʝʨʝ ʩʣʦʷʭ (ʢʘʨʪʘʭ) ʠ ʜʦʩʪʫʧʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʦʚ. ʆʧʝʨʘʮʠʷ 
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GetCapabilities ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ REQUEST ʧʨʠʥʠʤʘʝʪ 

ʟʥʘʯʝʥʠʝ GetCapabilities [29]. 

 

ʇʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetCapabilities 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 — ʇʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetCapabilities 
ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
VERSION 1.3.0 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 
SERVICE WMS ʊʠʧ ʩʝʨʚʠʩʘ 
REQUEST GetCapabilities ʀʤʷ ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 
FORMAT text/xml ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ 

ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʠʩʘ 
VERSION  — ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ 1.3.0. 

SERVICE  — ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

WMS ʩʝʨʚʠʩ. 

REQUEST — ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʦʧʝʨʘʮʠʠ ʩʝʨʚʝʨʘ ʢʘʨʪ. 

ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ GetCapabilities, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

«GetCapabilities». 

FORMAT —  ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʘʪ ʤʝʪʘʜʘʥʥʳʭ 

ʩʝʨʚʠʩʘ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʬʦʨʤʘʪʘ ʜʣʷ GetCapabilities ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ 

ʵʣʝʤʝʥʪʝ <Request>   

<GetCapabilities><Format> ʤʝʪʘʜʘʥʥʳʭ. ʀʤʝʝʪ ʟʥʘʯʝʥʠʝ «text/xml».  

ɺ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ GetCapabilities GIS WebService ʬʦʨʤʠʨʫʝʪ XML ʜʦʢʫʤʝʥʪ 

ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ ʜʣʷ ʚʝʨʩʠʠ 1.3.0 WMS OGC. XML ʜʦʢʫʤʝʥʪ ʚʳʚʦʜʠʪʩʷ ʚ 

web-ʙʨʘʫʟʝʨ ʢʣʠʝʥʪʘ [16]. 

ʌʘʡʣ ʤʝʪʘʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ XML ʜʦʢʫʤʝʥʪ  ʧʘʨʘʤʝʪʨʦʚ ʢʘʨʪ ʠ 

ʜʦʧʫʩʪʠʤʳʭ ʟʘʧʨʦʩʦʚ ʢ GIS WebService. ʌʘʡʣ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʨʥʝʚʦʤ ʢʘʪʘʣʦʛʝ  

ʧʨʠʣʦʞʝʥʠʷ GIS WebService, ʠʤʷ ʬʘʡʣʘ — WMS.XML. ʉʦʟʜʘʥʠʝ ʬʘʡʣʘ 

ʤʝʪʘʜʘʥʥʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ  ʬʘʡʣ 
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ʧʨʦʝʢʪʘ ʧʨʠʣʦʞʝʥʠʷ GisWebServer — Bin/MapParam.xml ʠ ʬʘʡʣ ʦʧʠʩʘʥʠʷ 

ʩʚʝʜʝʥʠʷ ʦ ʩʝʨʚʝʨʝ ʢʘʨʪ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʸʥ ʚ ʪʝʢʩʪʦʚʦʤ ʠʣʠ xml ʨʝʜʘʢʪʦʨʝ. 

ʦʙʱʠʭ ʤʝʪʘʜʘʥʥʳʭ — App_Data/GeneralMeta.xml.  

ʆʧʝʨʘʮʠʷ GetMap ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʠʩʫʥʢʘ ʢʘʨʪʳ. 

ɺʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ REQUEST ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ GetMap. 

 

ʇʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetMap 

ʆʙʷʟʘʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 — ʆʙʷʟʘʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetMap 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
VERSION 1.3.0 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

SERVICE WMS ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST GetMap ʀʤʷ ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 

LAYERS layer_list ʉʧʠʩʦʢ ʠʤʸʥ ʩʣʦʸʚ (ʢʘʨʪ), 

ʨʘʟʜʝʣʸʥʥʳʭ ʟʘʧʷʪʦʡ 

STYLES style_list ʉʧʠʩʦʢ ʠʤʸʥ ʩʪʠʣʝʡ, 

ʨʘʟʜʝʣʸʥʥʳʭ ʟʘʧʷʪʦʡ 

CRS namespace:identifier ʀʤʷ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ 

BBOX minx, miny, maxx, 

maxy 

ɻʘʙʘʨʠʪʳ ʦʙʣʘʩʪʠ ʚʳʚʦʜʘ 

ʢʘʨʪʳ ʚ ʫʢʘʟʘʥʥʦʡ CRS 

WIDTH output_width ʐʠʨʠʥʘ ʚ ʧʠʢʩʝʣʘʭ ʨʠʩʫʥʢʘ 

ʢʘʨʪʳ 

HEIGHT output_height ɺʳʩʦʪʘ ʚ ʧʠʢʩʝʣʘʭ ʨʠʩʫʥʢʘ 

ʢʘʨʪʳ 

FORMAT output_format ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ ʨʠʩʫʥʢʘ 

ʢʘʨʪʳ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʟʘʧʨʦʩʘ: 

EXCEPTOINS = exception_format — ʬʦʨʤʘʪ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ (XML). 
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ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ ʩʣʦʸʚ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ <Layer><Name> 

ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ ʢʘʨʪ. 

STYLES — ʩʧʠʩʦʢ ʠʤʸʥ ʩʪʠʣʝʡ. ʂʘʞʜʦʤʫ ʩʣʦʶ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʩʧʠʩʢʝ ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ ʩʪʠʣʝʡ. ʂʘʞʜʳʡ ʩʣʦʡ 

ʩʧʠʩʢʘ LAYERS ʨʠʩʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʩʦʧʦʩʪʘʚʣʝʥʥʦʛʦ ʩʪʠʣʷ ʠʟ ʩʧʠʩʢʘ 

ʩʪʠʣʝʡ. ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ ʩʪʠʣʝʡ ʩʣʦʷ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ ʵʣʝʤʝʥʪʝ <Style><Name> 

ʚʥʫʪʨʠ ʵʣʝʤʝʥʪʘ ʩʣʦʷ <Layer>  ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ. 

CRS — ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ ʚ ʢʘʢʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʳ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ BBOX. ɿʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ ʩʣʫʞʠʪ ʢʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 

ʂʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʸʪʩʷ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ European Petroleum Survey 

Group (EPSG), ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʵʣʝʤʝʥʪʝ <CRS> 

ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʩʣʦʷ. ʇʘʨʘʤʝʪʨ BBOX ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʫ ʟʘʧʨʦʩʠʪʴ ʪʨʝʙʫʝʤʳʡ 

ʫʯʘʩʪʦʢ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ. ɿʥʘʯʝʥʠʝ BBOX ʚ ʟʘʧʨʦʩʝ GetMap 

— ʜʚʝ ʧʘʨʳ ʢʦʦʨʜʠʥʘʪ ʚ ʚʠʜʝ «minx, miny, maxx, maxy». ɿʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ 

ʛʘʙʘʨʠʪʳ ʦʙʣʘʩʪʠ ʚ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʫʢʘʟʘʥʥʦʡ ʚ ʧʘʨʘʤʝʪʨʝ CRS. 

ʅʘʧʨʠʤʝʨ,  

…BBOX=7414548,6165344,7421476,6171816&CRS=EPSG:28407&… 

ɺ ʜʘʥʥʦʤ ʬʨʘʛʤʝʥʪʝ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʫʯʘʩʪʦʢ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ ʦʪ 

ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʯʢʠ (6 165 344,   7 414 548) ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʢʠ (6 171 816, 7 

421 476) ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ  1942 ʛʦʜʘ ʚ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ ʂʨʶʛʝʨʘ ʜʣʷ ʟʦʥʳ 7, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʜʫ 28407 ʚ ʩʪʘʥʜʘʨʪʝ EPSG. ʇʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ 

(Y,X) ʚ ʟʘʧʨʦʩʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝʤ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʜʣʷ ʉʂ42, ʉʂ95 — 

ʵʪʦ  Y,X (easting, northing).  

ʇʘʨʘʤʝʪʨʳ WIDTH, HEIGHT ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʤʝʨ ʩʦʟʜʘʚʘʝʤʦʛʦ ʨʠʩʫʥʢʘ 

ʢʘʨʪʳ ʚ ʮʝʣʳʭ ʧʠʢʩʝʣʘʭ. 

FORMAT — ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʞʝʣʘʝʤʳʡ ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʢʘʨʪʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʪʘʥʜʘʨʪʦʤ WMS OGC ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʪʦʚ ʚʳʚʦʜʘ 

ʢʘʨʪʳ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʤʝʪʘʜʘʥʥʳʭ ʚ ʵʣʝʤʝʥʪʝ <Request><GetMap><Format>. Gis 
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WebService ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʚʦʜ ʨʠʩʫʥʢʦʚ ʢʘʨʪʳ ʚ ʬʦʨʤʘʪʝ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ 

png. 

ʇʘʨʘʤʝʪʨ EXCEPTOINS ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʩʦʦʙʱʝʥʠʡ ʦʙ 

ʦʰʠʙʢʘʭ. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʧʦ ʫʤʦʣʯʘʥʠʶ — XML. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ  EXCEPTOINS ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚʥʫʪʨʠ ʵʣʝʤʝʥʪʘ <Exception> 

ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʠʩʘ [99]. 

ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʥʘ ʧʨʘʚʠʣʴʥʳʡ ʟʘʧʨʦʩ GetMap — png-ʨʠʩʫʥʦʢ ʢʘʨʪʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʩʣʦʷ (ʢʘʨʪʳ) ʚ ʫʢʘʟʘʥʥʦʤ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʚ ʫʢʘʟʘʥʥʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩ ʫʯʸʪʦʤ 

ʟʘʧʨʦʰʝʥʥʦʛʦ ʨʘʟʤʝʨʘ, ʬʦʨʤʘʪʘ ʠ ʩʪʠʣʷ  ʢʘʨʪʳ. ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥ 

ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʚʝʨʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʧʨʦʩʘ «GetMap» (ʈʠʩʫʥʦʢ 26). 

 
ʈʠʩʫʥʦʢ 26 — ʈʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʙʨʘʫʟʝʨʝ 

 
ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʥʘ ʟʘʧʨʦʩ GetMap, ʩʦʜʝʨʞʘʱʠʡ ʦʰʠʙʢʠ, ʚʳʚʦʜʠʪʩʷ ʢʘʢ xml-

ʩʦʦʙʱʝʥʠʝ. 

ʉʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʜʘʚʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʩʣʦʸʚ ʚ ʦʜʥʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ, ʧʨʠ ʵʪʦʤ ʦʥ ʩʦʚʤʝʱʘʝʪ ʵʪʠ ʜʘʥʥʳʝ. ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʣʠ ʦʙʥʦʚʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 
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ʩʦʚʤʝʱʝʥʠʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʩʲʸʤʢʠ ʚ ʚʠʜʝ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʨʘʩʪʨʦʚʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʳ. 

ʆʜʥʘʢʦ, ʦʯʝʥʴ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʸʥʥʫʶ  ʦʙʣʘʩʪʴ ʩ ʙʦʣʴʰʠʤ ʨʘʟʨʝʰʝʥʠʝʤ 

(ʢʨʫʧʥʳʤ ʤʘʩʰʪʘʙʦʤ), ʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʨʚʠʩʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʜʘʚʘʪʴ ʢʘʨʪʠʥʢʫ 

ʧʦ ʧʨʦʪʦʢʦʣʫ HTTP ʙʦʣʴʰʫʶ ʯʝʤ 5000 ʥʘ 5000 ʧʠʢʩʝʣʝʡ (ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʢʘʨʪʠʥʢʠ ʪʘʢʠʭ ʨʘʟʤʝʨʦʚ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʧʝʨʝʜʘʪʴ ʠ ʧʨʠʥʷʪʴ ʪʘʢʦʡ ʦʙʲʸʤ 

ʠʥʬʦʨʤʘʮʠʠ. ɾʝʣʝʟʥʷʢʦʚʳʤ ɺ. ɸ. ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠ ʘʣʛʦʨʠʪʤ ʧʦʣʫʯʝʥʠʷ 

ʵʪʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʉʫʪʴ ʤʝʪʦʜʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ɿʘʜʘʥʠʝ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʙʠʨʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʦʙʣʘʩʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʝ ʚʦʟʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʥʘ ʢʘʨʪʝ ʠʣʠ ʚʚʝʩʪʠ ʚ ʚʠʜʝ ʨʘʤʢʠ (ʢʦʦʨʜʠʥʘʪʳ ʫʛʣʦʚ). 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʝʢʮʠʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʝʨʚʝʨʦʤ ʠ ʪʠʧ 

ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʘʩʰʪʘʙ(ʨʘʟʨʝʰʝʥʠʝ) ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ 

2. ʈʘʩʯʸʪ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʘʩʰʪʘʙʘ, ʨʘʟʨʝʰʝʥʠʷ ʠ ʢʦʦʨʜʠʥʘʪ ʧʦ ʬʦʨʤʫʣʘʤ (4) ʠ (5) 

ʧʨʦʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ, ʟʘʥʠʤʘʝʤʦʝ ʟʘʧʨʘʰʠʚʘʝʤʳʤʠ ʜʘʥʥʳʤʠ. 

ɿʘʪʝʤ ʧʦ ʬʦʨʤʫʣʝ (12) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣ-ʚʦ ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʢ ʩʝʨʚʝʨʫ. 

QueryXcount = ;
Size

Xcount   (22) 

QueryYcount = .
Size

Ycount  

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʛʘʙʘʨʠʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʞʜʦʛʦ ʟʘʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ (13) 

xjnew  = x1 + (QueryXcount - Xj)*Size*Pr, 
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yinew = y1 + (Yi-1)* Size *Pr,     (23) 

1+xjnew = x1 + Size *Pr * (QueryXcount -Xj+1), 

1+yinew = y1 + Size *Pr * Yi. 

ʛʜʝ  Xj = 1… QueryXcount, Yi = 1… QueryYcount, new — ʢʦʦʨʜʠʥʘʪʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʛʣʦʚ ʠʟʦʙʨʘʞʝʥʠʷ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ HTTP ʟʘʧʨʦʩʘ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʦʨʤʫʣ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʧʫʥʢʪʝ 2 ʠ 

ʟʘʜʘʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʫʥʢʪʘ 1, ʬʦʨʤʠʨʫʝʪʩʷ  HTTP ʟʘʧʨʦʩ ʢ ʩʝʨʚʠʩʫ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ɺʩʝ ʟʘʧʨʦʩʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ H, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 

QueryXcount* QueryYcount ʵʣʝʤʝʥʪʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʅ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʫʪʸʤ ʩʦʝʜʠʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʧʠʢʩʝʣʝʡ ʢʘʞʜʦʛʦ ʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ 

ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ. 

5. ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʨʘ 

ɺ ʩʣʫʯʘʝ ʦʪʣʠʯʠʷ ʧʨʦʝʢʮʠʠ ʟʘʛʨʫʞʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʧʨʦʝʢʮʠʠ 

ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ʩʝʨʚʝʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʝʛʦ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʝʢʮʠʠ. 

ʉʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ WMS ʩʝʨʚʠʩ ʚʳʛʣʷʜʠʪ ʢʘʢ 

ʥʘ ʨʠʩʫʥʢʝ 27. 
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ʈʠʩʫʥʦʢ 27 — ʇʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʯʝʨʝʟ WMS ʩʝʨʚʠʩ 

 

3.1.6.3 ʇʨʦʪʦʢʦʣ WFS 

Web Feature Service (WFS) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʪʦʢʦʣ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʦʙʤʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʚʝʢʪʦʨʥʳʤʠ 

ʜʘʥʥʳʤʠ ʚ ʩʨʝʜʝ ʀʥʪʝʨʥʝʪ. ɺʤʝʩʪʦ ʦʙʤʝʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ 

ʫʨʦʚʥʝ ʬʘʡʣʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ WFS ʧʨʝʜʣʘʛʘʝʪ ʧʨʷʤʦʡ ʜʦʩʪʫʧʘ ʢ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʠʤʝʥʥʦ ʢ  ʦʙʲʝʢʪʘʤ ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʳ. ɼʘʥʥʘʷ ʚʝʙ-

ʩʣʫʞʙʘ ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʘʤ ʠʟʚʣʝʢʘʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ ʪʦʣʴʢʦ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ 

ʦʥʠ ʠʱʫʪ, ʘ ʥʝ ʧʦʣʫʯʘʪʴ ʚʝʩʴ ʬʘʡʣ ʮʝʣʠʢʦʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ ʠ ʨʘʙʦʪʫ ʩ ʧʦʣʫʯʝʥʥʳʤ ʬʘʡʣʦʤ [98]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʪʝʤ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ. 

ɼʘʥʥʳʡ ʩʝʨʚʠʩ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʥʦ ʠ ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ WMS ʩʝʨʚʠʩʘ WFS ʩʝʨʚʠʩ ʜʘʸʪ 

ʜʦʩʪʫʧ ʢ ʚʝʢʪʦʨʥʳʤ ʜʘʥʥʳʤ, ʠʤʝʶʱʠʤʩʷ ʥʘ ʩʝʨʚʝʨʝ. WFS ʩʝʨʚʠʩ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 

ʨʘʩʰʠʨʝʥʥʳʡ ʨʷʜ ʟʘʧʨʦʩʦʚ [101]: 
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- GetCapabilities (discovery operation); 

- DescribeFeatureType (discovery operation); 

- GetPropertyValue (query operation); 

- GetFeature (query operation); 

- GetFeatureWithLock (query & locking operation); 

- LockFeature (locking operation); 

- Transaction (transaction operation); 

- CreateStoredQuery (stored query operation); 

- DropStoredQuery (stored query operation); 

- ListStoredQueries (stored query operation); 

- DescribeStoredQueries (stored query operation). 

ɼʘʥʥʳʝ ʦʙʲʝʢʪʦʚ ʚʳʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ  

ISO 19136:2007, Geographic Information — ʬʦʨʤʘʪʝ GML (Geography Markup 

Language) [108, 107]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʬʦʨʤʘʪʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʝʜʠʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʩʦʟʜʘʥʠʷ ʠ ʩʧʦʩʦʙʦʚ 

ʭʨʘʥʝʥʠʷ. ʉʝʨʚʠʩʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʚʣʝʯʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʠʟ ʥʘʙʦʨʦʚ 

ʜʘʥʥʳʭ,  ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ 

ʦʙʲʝʢʪʦʚ ʚ ʫʢʘʟʘʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʘ ʪʘʢ ʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʘʪʦʚ 

ʭʨʘʥʝʥʠʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ GIS WebFeatureService ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʧʝʨʘʮʠʠ 

(ʟʘʧʨʦʩʳ):GetCapabilities, GetFeature, DescribeFeatureType, ListStoredQueries, 

DescribeStoredQueries, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ  Simple WFS OGC. 

ɿʘʧʨʦʩʳ   ʢʦʜʠʨʫʶʪʩʷ   ʚ   ʩʦʦʪʚʝʪʩʪʚʠʠ   ʩ  HTTP ʧʨʦʪʦʢʦʣʦʤ ʠ ʚʚʦʜʷʪʩʷ  ʚ 

ʚʠʜʝ URL:   http://host[:port]/path[?{name=[value]&}], ʛʜʝ 

http://host[:port]/path  —  ʘʜʨʝʩ ʩʝʨʚʝʨʘ (URL ʧʨʝʬʠʢʩ); 

name=value&  — ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʘ ʚ ʚʠʜʝ ʧʘʨ ʠʤʷ = ʟʥʘʯʝʥʠʝ. 

ʇʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʩʝʨʚʠʩʘ. 

ʆʪʚʝʪ  ʦʧʝʨʘʮʠʡ GIS WebFeatureService ʚʳʚʦʜʠʪʩʷ ʚ ʬʦʨʤʘʪʝ XML/GML. 
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ʆʪʚʝʪ (response) ʦʧʝʨʘʮʠʡ GIS WebFeatureService — ʬʘʡʣ, ʢʦʪʦʨʳʡ 

ʧʝʨʝʜʘʸʪʩʷ ʢʣʠʝʥʪʫ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ.  ʊʝʢʩʪʦʚʳʡ ʚʳʚʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʚ XML 

(ʤʝʪʘʜʘʥʥʳʝ ʩʝʨʚʠʩʘ ʠʣʠ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ), ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʚʳʚʦʜʷʪʩʷ ʚ 

ʬʦʨʤʘʪʝ GML 3.2. ɺʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʦʙʲʝʢʪʦʚ ʟʘʧʨʘʰʠʚʘʶʪʩʷ ʠʟ ʙʘʟʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ ʷʚʣʷʶʪʩʷ GetCapabilities — ʧʦʣʫʯʝʥʠʝ ʤʝʪʘʜʘʥʥʳʭ ʩ 

ʩʝʨʚʝʨʘ ʠ GetFeature — ʧʦʣʫʯʝʥʠʝ ʚʝʢʪʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [28]. 

ʆʧʝʨʘʮʠʷ GetCapabilities ʛʝʥʝʨʠʨʫʝʪ ʜʦʢʫʤʝʥʪ ʤʝʪʘʜʘʥʥʳʭ ʦʙ ʠʤʝʶʱʠʭʩʷ 

ʪʠʧʘʭ ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʦʧʝʨʘʮʠʷʭ ʩʝʨʚʠʩʘ. 

ʆʧʝʨʘʮʠʷ GetCapabilities ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ REQUEST 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ GetCapabilities. 

 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCapabilities 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCapabilities ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 — ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCapabilities 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
ACCSEPTVERSION 2.0.0 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

SERVICE WFS ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST GetCapabilities ʀʤʷ ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

OUTPUTFORMAT GML/XML ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ ʦʧʝʨʘʮʠʠ 

ACCEPTVERSION — ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 2.0.0. 

SERVICE  — ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ. ʋʢʘʟʳʚʘʝʪ ʪʠʧ ʩʝʨʚʠʩʘ. ɼʦʣʞʝʥ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ WFS. 

REQUEST — ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʦʧʝʨʘʮʠʠ ʩʝʨʚʝʨʘ 

ʦʙʲʝʢʪʦʚ. ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ GetCapabilities, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ «GetCapabilities». 
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OUTPUTFORMAT  —  ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʘʪ 

ʦʪʚʝʪʘ. ɼʦʣʞʝʥ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ "application/gml+xml; version = 3.2". ɼʨʫʛʠʝ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʩʝʨʚʠʩ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ.  

 

GetCapabilities ʦʪʚʝʪ (response) 

ɺ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ GetCapabilities Gis WebFeatureService ʬʦʨʤʠʨʫʝʪ XML 

ʜʦʢʫʤʝʥʪ ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ ʜʣʷ ʚʝʨʩʠʠ 2.0.0 WFS OGC. XML ʜʦʢʫʤʝʥʪ 

ʚʳʚʦʜʠʪʩʷ ʚ web-ʙʨʘʫʟʝʨ ʢʣʠʝʥʪʘ. 

 

ʆʧʝʨʘʮʠʷ DescribeFeatureType 

ʆʧʝʨʘʮʠʷ DescribeFeatureType ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʧʨʠʤʝʨ ʠʤʝʥʘ ʧʦʣʝʡ ʠ  ʪʠʧʘʭ 

ʠʭ ʜʘʥʥʳʭ.  

ʆʧʝʨʘʮʠʷ DescribeFeatureType ʚʦʟʚʨʘʱʘʝʪ XSD-ʩʭʝʤʫ ʦʧʠʩʘʥʠʷ ʪʠʧʦʚ 

ʦʙʲʝʢʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʝʨʚʠʩʦʤ Gis WebFeatureService. ʆʧʠʩʘʥʠʝ ʪʠʧʦʚ 

ʦʙʲʝʢʪʦʚ ʚ ʩʭʝʤʝ ʫʢʘʟʳʚʘʝʪ ʢʘʢ ʵʢʟʝʤʧʣʷʨʳ ʦʙʲʝʢʪʦʚ ʙʫʜʫʪ ʢʦʜʠʨʦʚʘʪʴʩʷ ʧʨʠ 

ʚʳʚʦʜʝ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ GetFeature. 

DescribeFeatureType ʦʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ REQUEST 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ DescribeFeatureType. 
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ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeFeatureType 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeFeatureType ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 — ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeFeatureType 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
SERVICE WFS ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST DescribeFeatureType ʀʤʷ ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

TYPENAMES bsd:settlements ʉʧʠʩʦʢ ʠʤʸʥ  ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ 

ʢʘʨʪ, ʨʘʟʜʝʣʷʝʤʳʭ ʟʘʧʷʪʦʡ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ DescribeFeatureType, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ «DescribeFeatureType». 

ʇʘʨʘʤʝʪʨ TYPENAME ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʠʤʸʥ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʨʘʟʜʝʣʝ FeatureTypeList ʚ ʜʦʢʫʤʝʥʪʝ ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʠʩʘ 

(ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ Name  ʚ FeatureType). ʅʘʧʨʠʤʝʨ 

http://GisWfs.ru/Default.aspx?SERVICE=WFS&REQUEST=DescribeFeatureTyp

e& 

TYPENAMES=bsd:settlements 

 

DescribeFeatureType ʦʪʚʝʪ (response) 

ɺ ʦʪʚʝʪʝ ʥʘ ʟʘʧʨʦʩ DescribeFeatureType Gis WebFeatureService ʩʝʨʚʠʩ 

ʚʦʟʚʨʘʱʘʝʪ XSD-ʩʭʝʤʫ  ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʧʘʨʘʤʝʪʨʝ 

TYPENAMES. ɽʩʣʠ ʧʘʨʘʤʝʪʨ TYPENAMES ʥʝ ʟʘʜʘʥ, ʜʦʢʫʤʝʥʪ ʦʪʚʝʪʘ ʩʦʜʝʨʞʠʪ 

ʧʦʣʥʫʶ ʩʭʝʤʫ ʥʘʙʦʨʘ ʜʘʥʥʳʭ.  

 

ʆʧʝʨʘʮʠʷ GetFeature 

ʆʧʝʨʘʮʠʷ GetFeature ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʠ ʘʪʨʠʙʫʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟ ʙʘʟʳ ʛʝʦʜʘʥʥʳʭ ʚ 

http://giswfs.ru/Default.aspx?SERVICE=WFS&
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ʫʢʘʟʘʥʥʦʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʚ ʫʢʘʟʘʥʥʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʆʧʝʨʘʮʠʷ ʚʦʟʚʨʘʱʘʝʪ ʢʣʠʝʥʪʫ ʬʘʢʪʠʯʝʩʢʠʝ ʛʝʦʜʘʥʥʳʝ ʦʙʲʝʢʪʦʚ ʚ ʬʦʨʤʘʪʝ GML 

3.2 (ISO 19136:2007), ʦʪʦʙʨʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʧʨʦʩʘ.  

ɺʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʧʘʨʘʤʝʪʨ REQUEST ʟʘʧʨʦʩʘ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 

GetFeature.  

ɿʘʧʨʦʩ GetFeature ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʚʳʨʘʞʝʥʠʝ ʟʘʧʨʦʩʘ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʣʠʙʦ ʚʳʨʘʞʝʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʭʨʘʥʠʤʦʛʦ ʟʘʧʨʦʩʘ 

(stored query) —GetFeatureById.  

ɺʳʨʘʞʝʥʠʝ ʟʘʧʨʦʩʘ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʠʤʝʥʠ ʦʜʥʦʛʦ ʪʠʧʘ, 

ʩʧʠʩʢʘ ʥʝʩʢʦʣʴʢʠʭ ʠʤʸʥ ʪʠʧʦʚ, ʨʘʟʜʝʣʸʥʥʳʭ ʟʘʧʷʪʦʡ, ʣʠʙʦ ʩʦʜʝʨʞʘʪʴ ʩʧʠʩʦʢ 

ʟʘʧʨʦʩʦʚ (ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʟʘʧʨʦʩ). ɿʘʧʨʦʩʳ ʚ ʩʧʠʩʢʝ ʦʪʜʝʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ «( 

)». ʅʘʧʨʠʤʝʨ,  ʧʘʨʘʤʝʪʨ  

TYPENAMES=(ns1:FeatureType1,ns2:FeatureType2)(ns2:FeatureType2) 

ʩʦʜʝʨʞʠʪ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʟʘʧʨʦʩʦʚ.  

ʉʝʨʚʝʨ ʚʳʧʦʣʥʷʝʪ ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ GetFeatureById. ɿʘʧʨʦʩ GetFeatureById 

ʧʨʠʥʠʤʘʝʪ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ID ʠ ʚʦʟʚʨʘʱʘʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ, ʯʝʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʦʚʧʘʣ ʩ ʫʢʘʟʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ  ʧʘʨʘʤʝʪʨʘ ID. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ  OGC 09-025r1 ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ GetFeatureById ʠʤʝʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

urn:ogc:def:query:OGC-WFS::GetFeatureById. 

ʅʘʧʨʠʤʝʨ,  ʚʳʟʳʚʘʝʪʩʷ ʭʨʘʥʠʤʘʷ ʧʨʦʮʝʜʫʨʘ  GetFeatureById ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʘʥʥʳʭ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʝʨʚʝʨʘ:  

http://GisWfs.ru/Default.aspx?SERVICE=WFS& 

VERSION=2.0.0& 

REQUEST=GetFeature& 

STOREDQUERY_ID=urn:ogc:def:query:OGC-WFS::GetFeatureById& 

ID=0.N-45-015.A:16778779 

 

 

 

http://giswfs.ru/Default.aspx?SERVICE=WFS&
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ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetFeature 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetFeature ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 — ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetFeature 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
SERVICE WFS ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST GetFeature ʀʤʷ ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

TYPENAMES ns1:a1,..,ns2:aN ʉʧʠʩʦʢ ʠʤʸʥ  ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ 

STOREDQUERY_ID GetFeatureById ʀʤʷ ʭʨʘʥʠʤʦʛʦ ʟʘʧʨʦʩʘ. ɼʣʷ 

Simple WFS ʪʦʣʴʢʦ 

GetFeatureById 

ID id ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʲʝʢʪʘ 

SRSNAME wfs:DefaultCRS EPSG ʢʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

REQUEST = GetFeature ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ «GetFeature». 

TYPENAMES — ʠʤʝʥʘ  ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʧʦ ʟʘʧʨʦʩʫ 

«GetFeature». ʀʤʝʥʘ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʦʡ. ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ 

ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʚ ʧʘʨʘʤʝʪʨʝ TYPENAMES ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʩʧʠʩʢʝ FeatureTypeList 

ʜʦʢʫʤʝʥʪʘ Capabilities ʩʝʨʚʝʨʘ Gis WebFeatureService. ʄʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʟʘʧʨʦʩʦʚ. 

STOREDQUERY_ID — ʠʤʷ ʭʨʘʥʠʤʦʛʦ ʟʘʧʨʦʩʘ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ 

ʦʧʝʨʘʮʠʝʡ GetFeature. Gis WebFeatureService ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ Simple WFS 

OGC ʠ ʨʝʘʣʠʟʫʝʪ ʦʙʷʟʘʪʝʣʴʥʳʡ ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ urn:ogc:def:query:OGC-

WFS::GetFeatyreById. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʙʘʟʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  

ID — ʫʥʠʢʘʣʴʥʳʡ GML-ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʲʝʢʪʘ. 

SRSNAME — ʢʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʇʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ ʚ ʢʘʢʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ WFS ʩʝʨʚʝʨ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʠʪʴ ʛʝʦʤʝʪʨʠʶ ʦʙʲʝʢʪʦʚ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʚʝʪʘ. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  SRSNAME ʤʦʞʝʪ ʙʳʪʴ  wfs:DefaultCRS  ʠʣʠ ʣʶʙʦʝ 

ʠʟ ʟʥʘʯʝʥʠʡ ʩʧʠʩʢʘ  wfs:OtherCRS, ʫʢʘʟʘʥʥʦʝ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʦʙʲʝʢʪʦʚ ʚ 
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ʜʦʢʫʤʝʥʪʝ«Capabilities». ɽʩʣʠ ʧʘʨʘʤʝʪʨ SRSNAME ʥʝ ʫʢʘʟʘʥ ʚ ʟʘʧʨʦʩʝ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ ʚʳʚʦʜʷʪʩʷ  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʦ ʫʤʦʣʯʘʥʠʶ 

— wfs:DefaultCRS. 

ɺ Gis WebFeatureService ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ:  

EPSG:4326 — ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ WGS-84; 

EPSG:4480 — ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ CGCS2000; 

EPSG:4893 — ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ GRS-80, NAD83 

(NSRS2007); 

EPSG:4923 — ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ ʇɿ-90.02, 

ɻʃʆʅɸʉʉ; 

EPSG:4937 — ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʣʣʠʧʩʦʠʜʝ GRS-80 (ETRS89).                                          

 ɺ ʦʙʱʝʤ ʚʠʜʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ SRSNAME ʜʦʣʞʥʳ ʢʦʜʠʨʦʚʘʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʘʪʦʤ: 

urn:ogc:def:objectType:authority:version:<EPSG code> (ʩʤ. OGC 07-092r2) , ʛʜʝ 

objectType ʠ authority ʜʦʣʞʥʳ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ «crs», ʘ <EPSG code> — ʢʦʜ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʙʘʟʝ ʜʘʥʥʳʭ EPSG. ʅʘʧʨʠʤʝʨ, 

srsName="urn:ogc:def:crs:EPSG::4480". 

 

GetFeature ʦʪʚʝʪ (response) 

ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʥʘ ʧʨʘʚʠʣʴʥʳʡ ʟʘʧʨʦʩ GetFeature — gml-ʬʘʡʣ ʩʦ ʩʪʨʫʢʪʫʨʦʡ 

xml — ʥʘʙʦʨ ʘʪʨʠʙʫʪʠʚʥʳʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʦʧʠʩʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ  ʦʙʲʝʢʪʦʚ ʢʘʨʪʳ ʚ ʫʢʘʟʘʥʥʦʤ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʚ ʫʢʘʟʘʥʥʦʡ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ.  

ʅʠʞʝ ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʚʝʨʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʧʨʦʩʘ 

«GetFeature» ʦʜʥʦʛʦ ʪʠʧʘ ʦʙʲʝʢʪʦʚ — :Infrastructure. ɿʘʧʨʦʩ: 

http://GisWfs.ru/WFS/Default.aspx?SERVICE=WFS& 

REQUEST=GETFEATURE&TYPENAMES=bsd:Infrastructure 

 

http://giswfs.ru/WFS/Default.aspx?SERVICE=WFS&
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GetFeature c GetFeatureById ʦʪʚʝʪ (response) 

ʆʪʚʝʪ ʦʧʝʨʘʮʠʠ GetFeature ʩ ʭʨʘʥʠʤʳʤ ʟʘʧʨʦʩʦʤ  GetFeatureById ʚʢʣʶʯʘʝʪ 

ʜʘʥʥʳʝ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʯʝʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʦʚʧʘʣ ʩ 

ʫʢʘʟʘʥʥʳʤ ʟʥʘʯʝʥʠʝʤ  ʧʘʨʘʤʝʪʨʘ ID.  

http://localhost/WFS/Default.aspx?REQUEST=GetFeature&SERVICE=WFS& 

STOREDQUERY_ID=urn:ogc:def:query:OGC_WFS::GetFeatureById&ID=N-37-

001:2 

ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʥʘ ʟʘʧʨʦʩ GetFeature, ʩʦʜʝʨʞʘʱʠʡ ʦʰʠʙʢʠ, ʚʳʚʦʜʠʪʩʷ ʢʘʢ xml-

ʩʦʦʙʱʝʥʠʝ. 

 

ʆʧʝʨʘʮʠʷ ListStoredQueries 

ʆʧʝʨʘʮʠʷ ListStoredQueries ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ  ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʜʦʩʪʫʧʥʳʭ ʭʨʘʥʠʤʳʭ ʟʘʧʨʦʩʘʭ ʩʝʨʚʠʩʘ  Gis WebFeatureService. 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ ListStoredQueries ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

ʊʘʙʣʠʮʘ 6 — ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ ListStoredQueries 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
SERVICE WFS ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST ListStoredQueries ʀʤʷ ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

 

ListStoredQueries ʦʪʚʝʪ (response). 

ʆʪʚʝʪ ʦʧʝʨʘʮʠʠ ListStoredQueries ʩʦʜʝʨʞʠʪ ʢʦʨʥʝʚʦʡ ʵʣʝʤʝʥʪ 

ListStoredQueriesResponse, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ  ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ GetFeatureById, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ ʩʝʨʚʝʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠʤʝʨ ʦʪʚʝʪʘ 

ListStoredQueries ʧʨʠʚʦʜʠʪʩʷ ʥʠʞʝ. 

<wfs:ListStoredQueriesResponse xmlns:wfs="http://www.opengis.net/wfs/2.0" 

xmlns:bsd="http://gisinfo.ru/BSD/2011-06-10"> 

http://localhost/WFS/Default.aspx?REQUEST=GetFeature&SERVICE=WFS&%20STOREDQUERY_ID=urn:ogc:def:query:OGC_WFS::GetFeatureById
http://localhost/WFS/Default.aspx?REQUEST=GetFeature&SERVICE=WFS&%20STOREDQUERY_ID=urn:ogc:def:query:OGC_WFS::GetFeatureById
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    <StoredQuery id="urn:ogc:def:query:OGC-WFS::GetFeatureById"> 

          <wfs:Title xml:lang="en">Get Feature By ID</wfs:Title>  

          <wfs:ReturnFeatureType>Hydrography</wfs:ReturnFeatureType>  

          <wfs:ReturnFeatureType>Towns</wfs:ReturnFeatureType>  

     </StoredQuery> 

</wfs:ListStoredQueriesResponse> 

 

ʆʧʝʨʘʮʠʷ DescribeStoredQueries 

ʆʧʝʨʘʮʠʷ DescribeStoredQuery ʚʳʚʦʜʠʪ ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʦ ʭʨʘʥʠʤʳʭ 

ʟʘʧʨʦʩʘʭ, ʠʤʝʶʱʠʭʩʷ ʥʘ ʩʝʨʚʝʨʝ GIS WebFeatureService. 

 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeStoredQueries. 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeStoredQueries ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7 — ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeStoredQueries 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
SERVICE WFS ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST DescribeStoredQueries ʀʤʷ ʦʧʝʨʘʮʠʠ (ʟʘʧʨʦʩʘ) 

STOREDQUERY_ID id1,…,idN ʉʧʠʩʦʢ ʠʤʸʥ ʭʨʘʥʠʤʳʭ 

ʧʨʦʮʝʜʫʨ 

ʉʝʨʚʝʨ  GIS WebFeatureService ʩʦʜʝʨʞʠʪ ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ GetFeatureById, 

ʧʘʨʘʤʝʪʨ  STOREDQUERY_ID ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ 

«urn:ogc:def:query:OGC-WFS::GetFeatureById». 
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DescribeStoredQueries ʦʪʚʝʪ (response). 

Gis WebFeatureService ʚʳʧʦʣʥʷʝʪ ʭʨʘʥʠʤʳʡ ʟʘʧʨʦʩ GetFeatureById, ʦʪʚʝʪ 

ʦʧʝʨʘʮʠʠ DescribeStoredQuery ʠʤʝʝʪ ʚʠʜ: 

wfs:DescribeStoredQueriesResponse 

xmlns:wfs="http://www.opengis.net/wfs/2.0"> 

<wfs:StoredQueryDescription id="urn:ogc:def:query:OGC-

WFS::GetFeatureById"> 

  <wfs:Title>Get Feature By ID</wfs:Title>  

  <wfs:Abstract>This stored query accepts a single argument, named "id" and of 

type xsd:string, and shall return a single feature with the identifier specified as its 

argument.</wfs:Abstract>  

<wfs:Parameter name="id" type="xsd:String"> 

  <wfs:Title>The Feature Id</wfs:Title>  

  <wfs:Abstract>The id of the feature to be returned</wfs:Abstract>  

  </wfs:Parameter> 

  </wfs:StoredQueryDescription> 

  </wfs:DescribeStoredQueriesResponse> 

 

ɺʳʚʦʜ ʠʩʢʣʶʯʝʥʠʡ 

ʉʦʦʙʱʝʥʠʷ ʩʝʨʚʝʨʘ ʦʙ ʦʰʠʙʢʘʭ ʚʳʚʦʜʷʪʩʷ ʚ ʚʠʜʝ XML. ʉʦʦʙʱʝʥʠʝ ʦʙ 

ʦʰʠʙʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʤʝʥʪ <ows:Exception> ʚʥʫʪʨʠ ʵʣʝʤʝʥʪʘ 

<ows:ExceptionReport>, ʥʘʧʨʠʤʝʨ: 

   <?xml version="1.0" encoding="utf-8" ?>  

     <ows:ExceptionReport xmlns:ows="http://www.opengis.net/ows" 

version="2.0.0"> 

        <ows:Exception  exceptionCode="OperationNotSupported" 

locator="getfeatur" />  
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        <ows:ExceptionText>Operation not supported: 

getfeatur</ows:ExceptionText>  

  </ows:ExceptionReport> 

ɸʪʨʠʙʫʪ «locator» ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʢʘʟʘʥʠʷ ʦʰʠʙʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʚʳʟʚʘʚʰʝʛʦ ʠʩʢʣʶʯʝʥʠʝ.  

ɺʦʟʤʦʞʥʳʝ ʢʦʜʳ ʠʩʢʣʶʯʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 8. 

ʊʘʙʣʠʮʘ 8 — ʂʦʜʳ ʠʩʢʣʶʯʝʥʠʡ ʩʝʨʚʠʩʘ GIS WebFeatureService 

ʂʦʜ ʦʰʠʙʢʠ ʊʝʢʩʪ ʩʦʦʙʱʝʥʠʷ 

VersionNegotiationFailed List of versions in AcceptVersion  parameter in 

GetCapabilities operation request  did not include 

any version supported by this server 

 

OperationNotSupported Operation not supported by the server. 

InvalidService Request contains a Service not offered by the 

server. 

InvalidFormat Request contains a Format not offered by the 

server. 

MissingParameterValue Missing parameter 

InvalidParameterValue  InvalidParameterValue n 

OperationProcessingFailed An error was encountered while processing the 

operation 

OperationParsingFailed Operation parsing failed 

ɺʝʢʪʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʟʘʧʨʦʩ GetFeature ʧʝʨʝʜʘʸʪʩʷ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ ʚ 

ʬʦʨʤʘʪʝ GML, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʚ ɻʀʉ. ʇʦʯʝʤʫ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʝʥʥʦ ʵʪʦʪ ʬʦʨʤʘʪ ʜʘʥʥʳʭ?  

ʉʦ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʤʝʥ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ  Internet ʨʝʛʫʣʷʨʥʦ ʚʳʟʳʚʘʣ ʩʠʣʴʥʦʝ 

ʥʝʛʦʜʦʚʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʥʫʪʨʝʥʥʠʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʜʝʣʘʣʠ 

http://gis-lab.info/wiki/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82%D1%8B_OGC#Geography_Markup_Language
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ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʠʭ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ. ʇʨʦʛʨʝʩʩ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʯʘʣʩʷ ʚ 2001 ʛ., ʢʦʛʜʘ Open GIS 

Consortium (www.opengis.org) ʫʪʚʝʨʜʠʣ ʩʪʘʥʜʘʨʪ Geographic Markup Language 

(GML), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʷʟʳʢʝ XML (ʩʤ. PC Week/RE, N 37/2000, ʩ. 27). ʉʦʛʣʘʩʥʦ 

ʬʦʨʤʘʪʫ GML ʜʘʥʥʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʪʝʛʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʦ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʥʩʦʨʮʠʫʤʦʤ OGS ʜʣʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʘʧʨʠʤʝʨ, ʢʦʦʨʜʠʥʘʪ ʠʣʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. ʇʘʨʘʤʝʪʨʳ ʝʸ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘ ʵʢʨʘʥʝ (ʮʚʝʪ, ʪʦʣʱʠʥʘ ʠ ʬʦʨʤʘ ʣʠʥʠʠ ʠ ʪ. ʜ.) 

ʦʪʨʘʞʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʪʘʙʣʠʮʝ ʩʪʠʣʝʡ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ GML, ʢʘʢ ʠ ʚ XML 

ʧʦʣʝʟʥʘʷ ʩʤʳʩʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪʜʝʣʝʥʘ ʦʪ ʩʧʦʩʦʙʘ ʝʸ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʯʨʝʟʚʳʯʘʡʥʦ  ʫʜʦʙʝʥ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ 

ʧʝʨʝʜʘʯʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʘʪʘ GML ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟ 

ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʚʩʷʯʝʩʢʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʠʤʠ, ʥʘʧʨʠʤʝʨ 

ʦʙʲʝʜʠʥʷʷ ʠʭ ʩ ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʚʝʜʝʥʠʷ, 

ʠʤʝʶʱʠʝ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ 

ʩʪʦʣʴʢʦ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʩʢʦʣʴʢʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ, ʥʝʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʣʶʜʝʡ ʠʣʠ 

ʦʙʲʝʢʪʦʚ ʚʧʦʣʥʝ ʫʜʘʯʥʦ ʜʦʧʦʣʥʷʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ 

ʩ ʢʣʠʝʥʪʘʤʠ (CRM), ʘ ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʨʘʟʣʠʯʥʳʭ ʫʩʣʫʛʘʭ ʩʪʘʥʦʚʷʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʦʣʝʟʥʳʤʠ, ʝʩʣʠ ʠʭ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʢʘʨʪʝ, ʘ ʟʘʪʝʤ ʧʝʨʝʜʘʪʴ ʥʘ ʤʦʙʠʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʝʧʦʜʘʣʸʢʫ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ ʚ ʦʪʚʝʪ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʧʨʦʩ. ʅʝʪ ʥʠʯʝʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʬʦʨʤʘʪ GML ʩʪʘʣ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʜʣʷ ʦʙʤʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ [31]. 

ʉʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ GML ʤʝʪʨʠʢʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ 

ʭʨʘʥʠʪʩʷ ʚ ʚʠʜʝ ʛʨʘʜʫʩʦʚ (ʜʣʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʂʉ) ʠʣʠ ʤʝʪʨʘʭ (ʚ ʧʣʘʥʝ). ʅʝ 
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ʠʩʢʣʶʯʝʥʦ ʭʨʘʥʝʥʠʝ ʤʝʪʨʠʢʠ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʚ ʨʘʜʠʘʥʘʭ, ʬʫʪʘʭ, ʩʘʥʪʠʤʝʪʨʘʭ ʠ 

ʜʨʫʛʠʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ [103]. 

ɺ ʘʪʨʠʙʫʪʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ srsName  ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʜ EPSG, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʤʝʪʨʠʢʠ. ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʘ 

ʩʝʨʚʝʨʝ OGC  ʨʘʟʥʦʦʙʨʘʟʥʳʝ, ʠ ʢʘʞʜʳʡ ʛʝʦʜʝʟʠʩʪ, ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʠʣʠ ʜʨʫʛʘʷ 

ʬʠʨʤʘ (ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ) ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʚʦʶ ʩʠʩʪʝʤʫ 

ʢʦʦʨʜʠʥʘʪ ʠ ʧʦʣʫʯʠʪʴ ʢʦʜ EPSG ʘʥʘʣʠʟ ʢʦʜʦʚ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ.  

ʂʦʥʚʝʨʪʦʨ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʜʚʫʭ ʪʠʧʦʚ ʢʦʦʨʜʠʥʘʪ, ʚ ʛʨʘʜʫʩʘʭ 

WGS84 ʠʣʠ ʚ ʤʝʪʨʘʭ ʠ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʭʦʜʥʳʭ 

ʬʘʡʣʦʚ: 

- ɺʩʝ ʪʦʯʢʠ ʤʝʪʨʠʢʠ ʠ ʧʨʠʤʠʪʠʚʳ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʬʘʡʣʘ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʢʦʜʠʨʦʚʘʥʳ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ʩ ʦʜʥʠʤ ʢʦʜʦʤ EPSG).  

- ɺ ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʘʪʘ ʤʝʪʨʠʢʠ, 

ʦʧʝʨʘʪʦʨ, ʥʘ ʙʘʟʝ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʦ ʢʦʜʫ EPSG ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ, 

ʫʢʘʟʳʚʘʝʪ ʬʦʨʤʘʪ ʧʦʩʪʫʧʘʶʱʝʡ ʤʝʪʨʠʢʠ (ʤʝʪʨʳ ʠʣʠ ʛʨʘʜʫʩʳ) 

- ʂʦʥʚʝʨʪʦʨ ʜʘʥʥʦʡ ʚʝʨʩʠʠ ʥʝ ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʙʨʘʙʦʪʢʫ ʤʝʪʨʠʢʠ, ʢʦʪʦʨʘʷ 

ʧʨʠʭʦʜʠʪ ʚ ʧʣʘʥʝ ʚ ʝʜʠʥʠʮʘʭ ʦʪʣʠʯʥʳʭ ʦʪ ʉʀ (ʬʫʪʘʭ, ʤʠʣʷʭ ʠ ʪ. ʧ.), ʘ ʪʘʢʞʝ 

ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʉʠ (ʢʠʣʦʤʝʪʨʘʭ, ʩʘʥʪʠʤʝʪʨʘʭ, ʜʝʢʘʤʝʪʨʘʭ ʠ ʪ. ʧ.) 

ʂʦʥʚʝʨʪʦʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʛʠ ʤʝʪʨʠʢʠ ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ 

GML.  

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʛʠ: 

pos — ʧʦʟʠʮʠʷ; 

coord — ʢʦʦʨʜʠʥʘʪʘ; 

coordinates — ʢʦʦʨʜʠʥʘʪʳ; 

Point — ʪʦʯʢʘ; 

pointProperty — ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʯʢʠ; 

pointRep — ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʯʢʠ (ʩʪʘʨʘʷ ʚʝʨʩʠʷ); 

location — ʧʦʣʦʞʝʥʠʝ; 
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posList — ʩʧʠʩʦʢ ʧʦʟʠʮʠʡ (ʩʪʘʨʘʷ ʚʝʨʩʠʷ); 

LinearRing — ʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪ; 

LineString — ʤʘʩʩʠʚ ʩʚʷʟʘʥʥʳʭ ʢʦʦʨʜʠʥʘʪ (ʧʦʣʠʣʠʥʠʷ) 

Polygon — ʧʦʣʠʛʦʥ; 

MultiLineString — ʥʘʙʦʨ ʧʦʣʠʣʠʥʠʡ; 

boundedBy — ʨʘʤʢʘ; 

MultiPoint — ʤʘʩʩʠʚ ʥʝʩʚʷʟʘʥʥʳʭ ʪʦʯʝʢ (ʤʘʪʨʠʮʘ ʪʦʯʝʢ); 

MultiPolygon — ʥʘʙʦʨ ʧʦʣʠʛʦʥʦʚ (ʘʥʘʣʦʛ ʧʣʦʱʘʜʥʦʛʦ ʩ ʧʦʜʦʙʲʝʢʪʘʤʠ); 

ʅʝʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʛʠ: 

Arc — ʜʫʛʘ ʧʦ ʪʨʸʤ ʪʦʯʢʘʤ; 

Circle — ʦʢʨʫʞʥʦʩʪʴ ʧʦ ʪʨʸʤ ʪʦʯʢʘʤ; 

ArcByBulge — ʜʫʛʘ ʧʦ ʜʚʫʤ ʪʦʯʢʘʤ ʠ «ʨʫʯʢʝ»; 

ArcByCenterPoint — ʥʘʙʦʨ ʦʢʨʫʞʥʦʩʪʝʡ; 

ArcString — ʥʘʙʦʨ ʩʚʷʟʘʥʥʳʭ ʜʫʛ ʧʦ ʥʘʙʦʨʫ ʪʨʸʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʪʦʯʝʢ; 

ArcStringByBulge — ʧʦʣʠʣʠʥʠʷ ʩ ʜʫʛʘʤʠ; 

ʉʪʨʫʢʪʫʨʘ GML ʬʘʡʣʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʦʙʲʝʢʪ [22]. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʤʝʥ ʚʝʢʪʦʨʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʪʦʢʦʣʘ WFS ʩʚʦʜʠʪʩʷ ʣʠʰʴ ʚ ʫʤʝʥʠʠ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʧʠʩʘʥʠʷ ʟʘʧʨʦʩʦʚ ʢ 

ʩʝʨʚʝʨʫ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ[28]. 

 

3.1.6.4 ʇʨʦʪʦʢʦʣ WCS 

ʉʝʨʚʠʩ ʧʦʢʨʳʪʠʡ GIS WebCoverageService ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ 

ʩʝʪʠ Internet ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ ʚ ʫʜʦʙʥʦʤ ʜʣʷ 

ʘʥʘʣʠʟʘ ʬʦʨʤʘʪʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʚʝʨʘ ʧʦ ʧʫʙʣʠʢʘʮʠʠ ʵʪʠʭ ʜʘʥʥʳʭ. ʉʝʨʚʠʩ 

ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ OGC (Open GIS Consortium) ʜʣʷ 
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ʩʝʨʚʠʩʘ Web Coverage Service (WCS OGC) — OGC  09-110r4 ʚʝʨʩʠʷ 2.0.1. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘ WʉS OGC ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʳʡ ʤʝʭʘʥʠʟʤ ʜʦʩʪʫʧʘ ʜʣʷ 

ʧʦʠʩʢʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ  ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʟʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ web-ʩʝʨʚʠʩʦʚ.  

GIS WebCoverageService ʜʦʧʫʩʢʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʪʨʸʭ ʪʠʧʦʚ ʦʧʝʨʘʮʠʡ: 

ʧʦʣʫʯʝʥʠʝ ʦʧʠʩʘʥʠʷ ʜʦʩʪʫʧʥʳʭ ʨʘʩʪʨʦʚʳʭ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʷʭ ʤʝʩʪʥʦʩʪʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʝʨʚʠʩʘ, ʧʦʣʫʯʝʥʠʝ ʠʩʯʝʨʧʳʚʘʶʱʝʛʦ ʦʧʠʩʘʥʠʷ  ʦʜʥʦʡ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ ʘ ʪʘʢ ʞʝ ʧʦʣʫʯʝʥʠʝ ʩʘʤʠʭ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ WKC 

— well-known coverage format. ʆʧʝʨʘʮʠʠ ʩʝʨʚʠʩʘ ʟʘʧʨʘʰʠʚʘʪʴʩʷ ʧʫʪʸʤ ʚʚʦʜʘ 

HTTP-ʟʘʧʨʦʩʘ ʢ ʩʝʨʚʠʩʫ. 

  

ʆʧʝʨʘʮʠʷ GetCapabilities 

ʆʧʝʨʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʦʙ ʠʤʝʶʱʠʭʩʷ ʥʘ 

ʩʝʨʚʝʨʝ ʧʦʢʨʳʪʠʡ - ʪʨʸʭʤʝʨʥʳʭ ʨʘʩʪʨʦʚʳʭ ʤʦʜʝʣʷʭ ʤʝʩʪʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʩʝʨʚʝʨʘ. ʆʧʝʨʘʮʠʷ GetCapabilities ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ 

REQUEST ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ GetCapabilities. 

 

ʇʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetCapabilities 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCapabilities ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. 

ʊʘʙʣʠʮʘ 9 — ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCapabilities 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

VERSION 2.0.1 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

SERVICE WʉS ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST GetCapabilities ʀʤʷ ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 

FORMAT text/xml ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ ʤʝʪʘʜʘʥʥʳʭ 

ʩʝʨʚʠʩʘ 
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VERSION  — ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ 2.0.1. 

SERVICE  — ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

WʉS ʩʝʨʚʠʩ. 

REQUEST — ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʦʧʝʨʘʮʠʠ ʩʝʨʚʝʨʘ. 

ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ GetCapabilities, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

«GetCapabilities». 

FORMAT —  ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʬʦʨʤʘʪ ʤʝʪʘʜʘʥʥʳʭ 

ʩʝʨʚʠʩʘ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʬʦʨʤʘʪʘ ʜʣʷ GetCapabilities ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ 

ʵʣʝʤʝʥʪʝ <Request>   

<GetCapabilities><Format> ʤʝʪʘʜʘʥʥʳʭ. ʀʤʝʝʪ ʟʥʘʯʝʥʠʝ «text/xml» [30]. 

 

ʆʧʝʨʘʮʠʷ DescribeCoverage 

ʆʧʝʨʘʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ  ʧʦ 

ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʤʦʜʝʣʷʤ ʤʝʩʪʥʦʩʪʠ ʚ ʬʦʨʤʘʪʝ Xml ʠʩʧʦʣʴʟʫʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ GML ʠ SWE. 

 

ʇʘʨʘʤʝʪʨʳ http - ʟʘʧʨʦʩʘ DescribeCoverage 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeCoverage ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 10. 

ʊʘʙʣʠʮʘ 10 — ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ DescribeCoverage 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

VERSION 2.0.1 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

SERVICE WʉS ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST DescribeCoverage ʀʤʷ ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 

COVERAGEID coverage_list ʉʧʠʩʦʢ ʧʦʢʨʳʪʠʡ, ʨʘʟʜʝʣʸʥʥʳʭ 

ʟʘʧʷʪʦʡ 
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VERSION  — ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ 2.0.1. 

SERVICE  — ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

WʉS ʩʝʨʚʠʩ. 

REQUEST — ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʦʧʝʨʘʮʠʠ ʩʝʨʚʝʨʘ. 

ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ DescribeCoverage, REQUEST ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

«DescribeCoverage». 

COVERAGEID — ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʧʦʢʨʳʪʠʡ, ʚʦʟʚʨʘʱʘʝʤʳʭ ʧʦ ʟʘʧʨʦʩʫ 

«GetCapabilities». ʀʤʝʥʘ ʧʦʢʨʳʪʠʡ ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʦʡ. ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ 

ʧʦʢʨʳʪʠʡ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ 

<wcs:CoverageSummary><wcs:CoverageId> ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ. 

 

ʆʧʝʨʘʮʠʷ GetCoverage 

ʆʧʝʨʘʮʠʷ GetCoverage ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʣʴʝʬʝ 

ʤʝʩʪʥʦʩʪʠ ʚ ʬʦʨʤʘʪʝ ʫʜʦʙʥʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ 

ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ. ɺʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ REQUEST 

ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ GetCoverage. 

 

ʇʘʨʘʤʝʪʨʳ http-ʟʘʧʨʦʩʘ GetCoverage 

ʆʙʷʟʘʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCoverage ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 11. 

ʊʘʙʣʠʮʘ 11 — ʆʙʷʟʘʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCoverage 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 

SERVICE WʉS ʊʠʧ ʩʝʨʚʠʩʘ 

REQUEST GetCoverage ʀʤʷ ʟʘʧʨʦʩʘ (ʦʧʝʨʘʮʠʷ) 

COVERAGEID coverage ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʚʝʨʭʥʦʩʪʠ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCoverage ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 12. 
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ʊʘʙʣʠʮʘ 12 — ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ GetCoverage 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
VERSION  2.0.1 ɺʝʨʩʠʷ ʟʘʧʨʦʩʘ 

FORMAT output_format ɺʳʭʦʜʥʦʡ ʬʦʨʤʘʪ ʧʦʚʝʨʭʥʦʩʪʠ 

RESOLUTION 10 ʈʘʟʨʝʰʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ(ʪʦʯʥʦʩʪʴ, ʰʘʛ) 

DIMENSIONSUBSET X ʆʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ 

ʦʩʠ ʍ 

DIMENSIONSUBSET Y ʆʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ 

ʦʩʠ y 

SERVICE  — ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

WʉS ʩʝʨʚʠʩ. 

VERSION  — ʧʘʨʘʤʝʪʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 2.0.1. 

REQUEST = GetCoverage ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ «GetCoverage». 

COVERAGEID — ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦʟʚʨʘʱʘʝʤʳʡ ʧʦ ʟʘʧʨʦʩʫ 

«GetCoverage». ɼʦʧʫʩʪʠʤʳʝ ʠʤʝʥʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ 

<wcs:CoverageSummary><wcs:CoverageId> ʤʝʪʘʜʘʥʥʳʭ ʩʝʨʚʝʨʘ. 

FORMAT — ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʞʝʣʘʝʤʳʡ ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ WʉS OGC ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʬʦʨʤʘʪʦʚ ʚʳʚʦʜʘ 

ʢʘʨʪʳ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʤʝʪʘʜʘʥʥʳʭ ʚ ʵʣʝʤʝʥʪʝ <wcs:ServiceParameters> 

<wcs:nativeFormat>. GIS WebCoverageService ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʚʦʜ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ 

ʬʦʨʤʘʪʝ XML ʠʩʧʦʣʴʟʫʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ GML ʠ SWE. 

DIMENSIONSUBSET - ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʦʛʨʘʥʠʯʝʥʠʷ ʚʚʦʜʠʤʳʝ 

ʜʣʷ ʦʩʠ X(Lat) ʠʣʠ Y(Long). 

ɼʣʷ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ ʧʨʦʝʢʮʠʠ ʦʪʣʠʯʥʦʡ ʦʪ ʧʨʦʝʢʮʠʠ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: 

lat, http://www.opengis.net/def/crs/EPSG/0/4326(44.1,44.5) 

long, http://www.opengis.net/def/crs/EPSG/0/4326(40,40.5) 

ɼʣʷ ʚʳʜʘʯʠ ʜʘʥʥʳʭ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ ʧʨʦʝʢʮʠʠ  ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: 
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x(10256.1,46545.5) 

y(12436,45698.5) 

http://www.opengis.net/def/crs/EPSG/0/ — ʧʘʨʘʤʝʪʨ ʫʢʘʟʳʚʘʝʪ ʚ ʢʘʢʦʡ 

ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʳ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʢʦʦʨʜʠʥʘʪ ʧʣʦʩʢʦʩʪʠ 

ʚ ʩʢʦʙʢʘʭ. ɿʥʘʯʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ ʩʣʫʞʠʪ ʢʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɺ GIS 

WebCoverageService ʤʦʞʥʦ ʟʘʧʨʘʰʠʚʘʪʴ ʩʣʦʠ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 1942 ʚ 

ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ ʂʨʶʛʝʨʘ (ʉʂ 1942), ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 1995 ʚ ʧʨʦʝʢʮʠʠ ɻʘʫʩʩʘ 

ʂʨʶʛʝʨʘ (ʉʂ 1995), ʚ ʧʨʦʝʢʮʠʠ ʄʝʨʢʘʪʦʨʘ (UTM) ʥʘ ʵʣʣʠʧʩʦʠʜʝ WGS84, ʚ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʥʘ ʵʣʣʠʧʩʦʠʜʝ ʇɿ 90.02.  ɺʩʝʛʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʙʦʣʝʝ 5000 ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʠʩʪʝʤ ʦʪʩʯʸʪʘ (CRS). 

ɼʘʥʥʳʡ ʩʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʧʨʦʝʢʮʠʠ ʥʘ ʣʝʪʫ, ʧʦʵʪʦʤʫ ʢ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʧʨʦʝʢʮʠʷʤ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʪʘʢʠʝ ʧʨʦʝʢʮʠʠ ʢʘʢ: 

ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʨʷʤʘʷ ʨʘʚʥʦʫʛʦʣʴʥʘʷ ʄʝʨʢʘʪʦʨʘ ʥʘ ʰʘʨʝ EPSG:3395, ʆʙʟʦʨʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʐʠʨʦʪʘ/ɼʦʣʛʦʪʘ ʥʘ ʰʘʨʝ EPSG:4326, ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʄʠʣʣʝʨʘ 

54003.   ʂʦʜ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʸʪʩʷ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ European Petroleum 

Survey Group (EPSG), ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʵʣʝʤʝʥʪʝ <gml:Envelope> 

ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʩʣʦʷ. ʇʝʨʝʯʝʥʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʦʧʫʩʪʠʤʳʭ ʢʦʜʦʚ ʩʠʩʪʝʤ 

ʢʦʦʨʜʠʥʘʪ ʧʨʠʚʦʜʠʪʩʷ ʚ ʇʨʠʣʦʞʝʥʠʠ 3 ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ.   

ʇʘʨʘʤʝʪʨʳ DIMENSIONSUBSET ʧʦʟʚʦʣʷʶʪ ʢʣʠʝʥʪʫ ʟʘʧʨʦʩʠʪʴ ʪʨʝʙʫʝʤʳʡ 

ʫʯʘʩʪʦʢ ʤʝʩʪʥʦʩʪʠ. ʇʦʷʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʩʪʨʦʢʝ ʟʘʧʨʦʩʘ ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʦʩʠ ʫʥʠʢʘʣʴʥʦ. ɿʥʘʯʝʥʠʝ ʚ ʟʘʧʨʦʩʝ — ʧʘʨʳ ʢʦʦʨʜʠʥʘʪ ʚ ʚʠʜʝ "minx, maxx", " 

miny, maxy". ɿʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʛʘʙʘʨʠʪʳ ʦʙʣʘʩʪʠ ʚ ʨʝʬʝʨʝʥʩʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʫʢʘʟʘʥʥʦʡ ʚ ʧʘʨʘʤʝʪʨʝ EPSG.  

ʇʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ (Y,X) ʚ ʟʘʧʨʦʩʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝʤ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʠ ʜʣʷ ʉʂ42, ʉʂ95 — ʵʪʦ  Y,X (easting, northing).  ɼʣʷ 

ʧʨʦʝʢʮʠʡ ʆʙʟʦʨʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʐʠʨʦʪʘ/ɼʦʣʛʦʪʘ ʥʘ ʰʘʨʝ EPSG:4326, 

ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʄʠʣʣʝʨʘ 54003 ʢʦʦʨʜʠʥʘʪʳ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʛʨʘʜʫʩʘʭ ʚ ʩʠʩʪʝʤʝ 

WGS84. 
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ʇʘʨʘʤʝʪʨ RESOLUTION ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʨʝʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʝʸ 

ʰʘʛ (ʪʦʯʥʦʩʪʴ) ʩ ʢʦʪʦʨʳʤ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʞʜʳʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʰʘʛʘ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʨʝʬʝʨʝʥʩʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʫʢʘʟʘʥʥʦʡ ʠʣʠ ʦʧʫʱʝʥʥʦʡ ʚ ʟʘʧʨʦʩʝ. ʅʘʧʨʠʤʝʨ ʜʣʷ ʉʂ42, 

ʉʂ95 - ʵʪʦ ʤʝʪʨʳ, ʜʣʷ EPSG:4326 — ʛʨʘʜʫʩʳ [108, 109]. 

 

3.1.7 ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʩʠʩʪʝʤʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤ ɻʃʆHACC/GPS 

 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʠ ʝʛʦ ʢʦʣʣʝʛʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ «ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ 

ʚ ʩʠʩʪʝʤʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ɻʃʆHACC/GPS» 

ʇʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʫʝʪ ʩʝʨʚʝʨʥʦʝ Web-ʧʨʠʣʦʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ 

ʚ ʩʠʩʪʝʤʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ɻʃʆʅɸʉʉ/GPS. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ: ʚʝʜʝʥʠʝ ʨʝʝʩʪʨʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʨʫʟʦʚ; ʚʝʜʝʥʠʝ ʨʝʝʩʪʨʘ ʩʘʤʦʭʦʜʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʠ ʪʨʘʢʪʦʨʦʚ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʥʘʚʝʩʥʳʤ ʠ 

ʧʨʠʮʝʧʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʠ ʧʦʩʪʫʙʦʨʦʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʧʣʫʛʠ, ʙʦʨʦʥʳ, ʢʫʣʴʪʠʚʘʪʦʨʳ ʠ ʧʨ.), ʜʣʷ ʨʷʜʦʚʦʛʦ, ʧʦʣʦʩʥʦʛʦ ʠ 

ʧʣʦʩʢʦʛʦ ʧʦʩʝʚʘ, ʜʣʷ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʧʨʦʧʘʰʥʳʭ ʠ ʥʝ ʧʨʦʧʘʰʥʳʭ ʢʫʣʴʪʫʨ 

(ʢʦʤʙʘʡʥʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ), ʜʣʷ ʧʣʦʱʘʜʥʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ 

ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʛʦ ʚʥʝʩʝʥʠʷ ʞʠʜʢʠʭ ʠ ʪʚʸʨʜʳʭ ʫʜʦʙʨʝʥʠʡ, ʭʠʤʠʢʘʪʦʚ ʠ ʧʦʣʠʚʘ, 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʢʘʥʘʣʦʢʦʧʘʪʝʣʠ, 

ʢʘʥʘʣʦʦʯʠʩʪʠʪʝʣʠ, ʜʨʝʥʦʫʢʣʘʜʯʠʢʠ, ʧʨʦʤʳʚʱʠʢʠ ʜʨʝʥʘʞʥʳʭ ʪʨʫʙ ʠ ʧʨ.), ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʢʫʣʴʪʫʨ (ʘʛʨʝʛʘʪʳ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ, 

ʭʤʝʣʷ, ʯʘʷ, ʩʦʜʝʨʞʘʥʠʷ ʣʝʩʦʚ ʠ ʧʨ.), ʜʣʷ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ, ʦʙʦʨʫʜʦʚʘʥʠʝ 
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ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʣʝʡ (ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʠ ʨʫʯʥʳʝ ʧʦʯʚʦʦʪʙʦʨʥʠʢʠ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʧʦʣʝʡ); ʚʝʜʝʥʠʝ ʨʝʝʩʪʨʘ ʙʦʨʪʦʚʳʭ 

ʢʦʤʧʣʝʢʪʦʚ ɻʃʆʅɸʉʉ/GPS (ʪʝʣʝʤʘʪʠʯʝʩʢʠʡ ʪʝʨʤʠʥʘʣ, ʘʚʪʦʧʠʣʦʪ, ʜʘʪʯʠʢʠ 

ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ, ʜʘʪʯʠʢʠ ʨʘʩʭʦʜʘ ʠ ʧʨ.); ʘʚʪʦʨʠʟʦʚʘʥʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʨʝʩʫʨʩʘʤ 

ʩʠʩʪʝʤʳ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ — ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʦʩʥʘʱʸʥʥʳʭ ʙʦʨʪʦʚʳʤʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʩ 

ʧʨʠʚʷʟʢʦʡ ʢ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʶ; ʦʙʨʘʙʦʪʢʘ, ʨʘʩʧʨʝʜʝʣʸʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʧʦʢʘʟʘʪʝʣʷʭ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʫʯʸʪʦʤ ʪʠʧʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʚʳʧʦʣʥʷʝʤʳʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ; 

ʦʪʦʙʨʘʞʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʪʨʝʢʦʚ ʧʝʨʝʤʝʱʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʥʘ ʬʦʥʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʫʨʦʚ ʛʨʘʥʠʮ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ; ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʟʨʝʟʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʨʠʠ ʥʘʙʣʶʜʝʥʠʡ; ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʦʚ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʪʨʝʢʦʚ, ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʲʝʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʦʛʨʘʤʤʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʩʝʨʚʝʨʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ: GIS WebServer AGRO ʠ GIS 

WebService SE [62]. 

 

3.2. ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʠʢʠ 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʧʷʪʦʤ ʵʪʘʧʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʝʪʦʜʠʢʠ — ʧʦʩʪʨʦʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ɻʀʉ «ʂʘʨʪʘ 2011» ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʵʪʘʧʝ ʩʙʦʨʘ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʧʨʦʛʨʘʤʤʘ «ɻʀʉ ʉʝʨʚʝʨ 2011» ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʸʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ 
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ ʧʨʦʛʨʘʤʤʘ ɻʀʉ «ʂʘʨʪʘ 2011» 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʚʦʜ ʙʘʟʦʚʳʭ ʤʝʪʘʜʘʥʥʳʭ ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ. 

ʇʨʦʮʝʜʫʨʘ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʠ 

ʘʪʨʠʙʫʪʠʚʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ 

ʧʨʠʣʦʞʝʥʠʡ «ɸʪʣʘʩ ʢʘʨʪ» (ʈʠʩʫʥʦʢ 28) ʠ «ʄʝʥʝʜʞʝʨ ʢʘʨʪ» (ʈʠʩʫʥʦʢ 29). 

 

ʈʠʩʫʥʦʢ 28 — ʇʨʠʤʝʥʝʥʠʝ «ɸʪʣʘʩ ʢʘʨʪ» 



  120 

 

 

ʈʠʩʫʥʦʢ 29 — «ʄʝʥʝʜʞʝʨ ʢʘʨʪ» 

ʈʘʟʤʝʱʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ɹʇɼ, ʢʦʤʧʦʥʦʚʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʥʘʙʦʨʳ ʇɼ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢʘʪʘʣʦʛʦʚ ʤʝʪʘʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʧʣʝʢʩʘ ʚʝʜʝʥʠʷ ʙʘʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 30). 
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ʈʠʩʫʥʦʢ 30 — ɺʝʜʝʥʠʝ ʙʘʥʢʘ ʜʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ WEB-ʧʦʨʪʘʣʦʚ ʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʥʘʙʦʨʦʚ ʇɼ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ GIS WebServer (ʈʠʩʫʥʦʢ 31). ʇʨʠʣʦʞʝʥʠʝ 

ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʧʨʦʩʤʦʪʨ, ʩʦʨʪʠʨʦʚʢʫ ʠ ʬʠʣʴʪʨʘʮʠʶ ʪʘʙʣʠʮ ʙʘʟ 

ʜʘʥʥʳʭ (ɹɼ), ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʡ [5]. 
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ʈʠʩʫʥʦʢ 31 — ʇʫʙʣʠʢʘʮʠʷ ʜʘʥʥʳʭ ʥʘ web ʩ ʧʦʤʦʱʴʶ GIS WebServer 

ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʇɼ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʉʋɹɼ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʭ ʚ ʥʘʛʣʷʜʥʦʤ 

ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ «ʄʦʥʠʪʦʨʠʥʛ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʚ ʙʘʟʝ» (ʈʠʩʫʥʦʢ 32). ʇʨʦʛʨʘʤʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʦʥʠʪʦʨʠʥʛ ʩʦʜʝʨʞʠʤʦʛʦ 

ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚʳʧʦʣʥʷʝʪ ʦʙʥʦʚʣʝʥʠʝ ʢʘʨʪʳ. ʇʨʦʮʝʩʩ 

ʦʙʥʦʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʚʫʩʪʦʨʦʥʥʠʤ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ ʢʘʨʪʳ, ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʙʘʟʝ ʦʙʥʦʚʣʷʶʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 
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ʈʠʩʫʥʦʢ 32 — ʉʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ «ʄʦʥʠʪʦʨʠʥʛ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʚ ʙʘʟʝ» 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʚʩʝ ʧʦʜʩʠʩʪʝʤʳ ʀʇɼ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʟʝʤʣʝʜʝʣʠʶ. 

ʇʦʜʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʥʘʢʦʧʣʝʥʠʷ ʇɼ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʜʫʢʪʘʤʠ ɻʀʉ «ʂʘʨʪʘ 

2011», «ɻʀʉ ʉʝʨʚʝʨ 2011» ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ɻʀʉ: «ʇʘʥʦʨʘʤʘ ɸɻʈʆ», 

çʇʘʥʦʨʘʤʘ ɸɺʊʆ», «ʇʘʥʦʨʘʤʘ ɿɽʄʃɽɼɽʃʀɽ», «ɸʈʄ ɸʛʨʦʥʦʤʘ». 

ʇʦʜʩʠʩʪʝʤʘ ʚʝʜʝʥʠʷ ɹʇɼ ʦʨʛʘʥʠʟʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ 

ʚʝʜʝʥʠʷ ʙʘʥʢʘ ʜʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʠ ʜʘʥʥʳʭ ɼɿɿ, ʘ ʪʘʢ ʞʝ ʩʨʝʜʩʪʚʘʤʠ 

ʧʨʠʣʦʞʝʥʠʷ «ɸʪʣʘʩ ʢʘʨʪ». 

ʇʦʜʩʠʩʪʝʤʘ ʧʫʙʣʠʢʘʮʠʠ ʇɼ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ web-ʧʨʠʣʦʞʝʥʠʡ «GIS 

WebServer» ʠ «GIS WebServer AGRO». 

ɻʀʉ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ» (ʈʠʩʫʥʦʢ 33) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʦʪʨʘʩʣʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝʥʠʝ ʜʚʫʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʘʜʘʯ: 

ʫʧʨʘʚʣʝʥʠʝ ʘʛʨʘʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʦʜʚʠʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʢʦʤʧʘʥʠʠ ʥʘ ʦʩʥʦʚʝ GPS/ɻʃʆʅɸʉʉ ʥʘʚʠʛʘʮʠʠ [41]. 
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ʈʠʩʫʥʦʢ 33 — ɻʀʉ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ» 

ʂʦʤʧʣʝʢʪ ʧʨʦʛʨʘʤʤ «ɸʈʄ ʘʛʨʦʥʦʤʘ» — ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ 

ʘʛʨʦʥʦʤʘ ʥʘ ʙʘʟʝ ɻʀʉ ʇʘʥʦʨʘʤʘ 2011 ʄʠʥʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʂʦʤʧʣʝʢʩ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ (ʈʠʩʫʥʦʢ 34). 
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ʈʠʩʫʥʦʢ 34 — ɸʈʄ ɸʛʨʦʥʦʤʘ 

ʂʦʤʧʣʝʢʩ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʦʜʫʣʝʤ ʢ ɻʀʉ 

çʂʘʨʪʘ 2011», ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʝʤʣʝʜʝʣʠʠ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʧʝʯʘʪʠ ʢʘʨʪ ʧʦʣʝʡ, ʚʝʜʝʥʠʷ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠʩʪʦʨʠʠ ʧʦʣʝʡ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʦʨʦʢ ʜʘʥʥʳʭ, 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪʦʛʨʘʤʤ ʠ ʦʪʯʸʪʦʚ. 

GIS WebServer AGRO (ʈʠʩʫʥʦʢ 35) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʠ ʦʙʲʝʢʪʘʭ ʫʯʸʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʚʢʣʶʯʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʰʥʠ, ʩʚʝʜʝʥʠʷ ʦ ʩʝʚʦʦʙʦʨʦʪʝ, 

ʢʘʜʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ, ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʧʨ. ʉʪʨʫʢʪʫʨʘ 

ʜʘʥʥʳʭ ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʠ ʦʙʲʝʢʪʘʭ ʫʯʸʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʬʦʨʤʘʪʝ ʙʘʟʳ ʜʘʥʥʳʭ ɻʀʉ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ». ʂʘʜʘʩʪʨʦʚʳʝ ʩʚʝʜʝʥʠʷ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɼʣʷ 

ʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ɻʀʉ «ɿʝʤʣʷ ʠ 

ʥʝʜʚʠʞʠʤʦʩʪʴ». 

 
ʈʠʩʫʥʦʢ 35— GIS WebServer AGRO 

ʆʙʱʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʂɹ «ʇʘʥʦʨʘʤʘ», 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʶ ʧʦʩʪʨʦʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʀʇɼ,   ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 36. 
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ʈʠʩʫʥʦʢ 36 — ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʇʆ 

ʉʭʝʤʘ ʦʪʨʘʞʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

1. ɹʘʥʢ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ɼʘʥʥʳʭ (ɹʇɼ) — ʦʩʥʦʚʥʦʝ ʭʨʘʥʠʣʠʱʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʧʣʝʢʩʘ 

ʚʝʜʝʥʠʷ ʙʘʥʢʘ ʜʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʠ ʜʘʥʥʳʭ ɼɿɿ. 

2. ɺʥʝʰʥʷʷ ɹɼ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ). 

3. ʇʨʦʛʨʘʤʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ɹɼ ʩʣʫʞʠʪ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʚʥʝʰʥʝʡ ɹɼ ʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʭʨʘʥʷʱʝʛʦʩʷ ʚ ɹʇɼ. 

4. Imagery Creator — ʧʨʠʣʦʞʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʡʣʦʚ, ʢʦʪʦʨʳʝ 

ʟʘʪʝʤ ʤʦʞʥʦ ʧʫʙʣʠʢʦʚʘʪʴ ʥʘ Web. 

5. ɻʀʉ ʉʝʨʚʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʛʝʦʩʝʨʚʠʩʦʚ, 

ʩʨʝʜʩʪʚ ʠʥʪʝʨʥʝʪ-ʧʫʙʣʠʢʘʮʠʠ ʠ ʥʘʩʪʦʣʴʥʳʭ ʢʣʠʝʥʪʦʚ. 

6. ɻʝʦʩʝʨʚʠʩʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʜʣʷ ʩʨʝʜʩʪʚ ʠʥʪʝʨʥʝʪ-

ʧʫʙʣʠʢʘʮʠʠ ʠ ʥʘʩʪʦʣʴʥʳʭ ʢʣʠʝʥʪʦʚ. 

7.  GIS  Web Server  ʠ GIS  Web Server  AGRO — ʩʨʝʜʩʪʚʘ ʧʫʙʣʠʢʘʮʠʠ ʥʘ web  

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ ʠʟ ɹɼ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ». 
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8. Web-ʢʣʠʝʥʪʳ — ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ ʠʟ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʥʪʝʨʥʝʪ-

ʙʨʘʫʟʝʨʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ 

GIS Web Server ʠ GIS Web Server AGRO. 

9. ʉʣʫʞʙʘ ʪʝʨʤʠʥʘʣʦʚ ʩʝʨʚʝʨʥʳʭ ʩʠʩʪʝʤ Windows ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʪʝʨʤʠʥʘʣʴʥʳʡ ʜʦʩʪʫʧ ʢ «ʇʘʥʦʨʘʤʘ ɸɻʈʆ». ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʡ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʩʠʩʪʝʤʳ. 

10. ʅʘʩʪʦʣʴʥʳʝ ʢʣʠʝʥʪʳ (ɻʀʉ «ʂʘʨʪʘ», «ʇʘʥʦʨʘʤʘ ɸɻʈʆ», «ʇʘʥʦʨʘʤʘ 

ɸɺʊʆ», «ʇʘʥʦʨʘʤʘ ɿɽʄʃɽɼɽʃʀɽ», ɸʈʄ ɸʛʨʦʥʦʤʘ) ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ 

ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ. 

11. ʉʪʦʨʦʥʥʝʝ ʇʆ ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦʪ ʛʝʦʩʝʨʚʠʩʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ 

ʂɹ «ʇʘʥʦʨʘʤʘ». 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʘʢʦʡ ʀʇɼ ʧʦʩʪʨʦʝʥʳ ʠ ʫʩʧʝʰʥʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ ʫʢʨʘʠʥʩʢʠʭ ʘʛʨʦʭʦʟʷʡʩʪʚʘʭ: ʆɸʆ 

çʃʠʧʝʮʢʤʷʩʦ», ʆʆʆ ʈɸʆ «ʇʝʥʟʝʥʩʢʘʷ ʟʝʨʥʦʚʘʷ ʢʦʤʧʘʥʠʷ», ɿɸʆ «ʗʩʝʥʩʢʠʝ 

ʟʦʨʠ», ʆʆʆ «ɸʛʨʠʢʦʨ ʍʦʣʜʠʥʛ», ʏʇ «ɿʘʧʘʜʥʳʡ ɹʫʛ» ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ʅʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʦʙʣʘʩʪʥʦʤ ʫʨʦʚʥʝ ʚʥʝʜʨʝʥʠʝ ʦʧʠʩʳʚʘʝʤʦʡ ʀʇɼ ʧʦʟʚʦʣʠʪ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ: ʚʳʨʘʙʦʪʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʘʣʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ, ʢʦʥʪʨʦʣʴ ʟʘ ʮʝʣʝʚʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʣʠ ʠ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʚʝʜʝʥʠʝ ʢʘʜʘʩʪʨʘ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʙʱʠʡ ʢʦʥʪʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ 

ʩ ʤʝʩʪ. 

ʅʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʛʦ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠʣʠ ʛʨʫʧʧʳ ʭʦʟʷʡʩʪʚ 

ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʚ ʨʘʤʢʘʭ ʀʇɼ, ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥʘ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ [38]. 

 

 



  129 

 

3.2.1 «ʎɸʉ «ɹʝʣʛʦʨʦʜʩʢʠʡ» 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʨʘʟʚʠʪʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʚʦʜʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʧʨʠʥʠʤʘʶʪʩʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ 

ʜʝʣʘʝʪʩʷ ʦʮʝʥʢʘ ʠʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʇʦʵʪʦʤʫ ʝʸ ʧʦʜʛʦʪʦʚʢʘ, 

ʧʦʩʣʝʜʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʚʳʜʘʯʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʩʪʘʣʠ 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 

ʤʝʩʪʥʦʛʦ ʫʨʦʚʥʝʡ ʜʦ ʭʦʟʷʡʩʪʚ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷ [14]. ʕʪʦ 

ʢʘʩʘʝʪʩʷ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ ɸʇʂ ʠ ʦʩʦʙʝʥʥʦ ʟʝʤʣʝʜʝʣʠʷ, ʦʩʥʦʚʥʦʡ ʨʝʩʫʨʩ ʢʦʪʦʨʦʛʦ 

— ʟʝʤʣʷ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʚʝʜʝʥʠʡ ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ ʩʦʜʝʨʞʘʪ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ, ʩʘʤʦ ʩʦʙʦʡ, ʯʪʦ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʷʪ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ. ɺ ʩʦʟʜʘʥʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʢʘʢ ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ, ʪʘʢ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ. ʆʧʝʨʘʪʠʚʥʳʝ ʠ 

ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚ ʧʦʟʚʦʣʷʶʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. ʉ ʜʨʫʛʦʡ — ʵʪʦ ʦʙʲʝʢʪʠʚʥʳʡ ʠʩʪʦʯʥʠʢ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʨʛʘʥʦʚ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʨʘʥʳ. 

ʅʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʚʥʝʜʨʝʥʠʝ ɻʀʉ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ 

ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʚʝʜʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʸʪʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʨʦʛʥʦʟ ʚʘʣʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ, 

ʤʦʥʠʪʦʨʠʥʛ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʝʸ ʧʣʦʜʦʨʦʜʠʷ, ʚʳʧʦʣʥʝʥʠʝ ʦʙʱʝʛʦ ʢʦʥʪʨʦʣʷ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʫʧʘʶʱʝʡ ʩ ʤʝʩʪ. 

ʅʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚ ʠʣʠ ʘʛʨʦʭʦʣʜʠʥʛʦʚ ɻʀʉ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʠ ʦʩʚʦʝʥʠʠ ʩʠʩʪʝʤ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʪʘʢ 
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ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ (precision agriculture), ʢʦʥʪʨʦʣʷ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ [92]. 

ɺ ʌɻɹʋ «ʎɸʉ «ɹʝʣʛʦʨʦʜʩʢʠʡ» ʚ 2012 ʛʦʜʫ ʥʘ ʙʘʟʝ GIS WebServer AGRO 

ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʦʩʪʫʧ ʢ 

ʜʘʥʥʳʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʥʘ ʫʨʦʚʥʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ, ʩʫʙʲʝʢʪʦʚ ʈʌ ʠ ʤʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʉʦʟʜʘʥʥʘʷ ɻʀʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʚʦʜ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʘʪʨʠʙʫʪʠʚʥʳʭ 

ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʘʢʢʫʤʫʣʷʮʠʶ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ɹɼ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʠ ʧʫʙʣʠʢʘʮʠʶ  

ʘʪʨʠʙʫʪʠʚʥʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʩʝʪʠ Internet. 

ɺ ʦʩʥʦʚʫ ʩʠʩʪʝʤʳ ʧʦʣʦʞʝʥʘ ʵʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʱʘʷ ʩʚʝʜʝʥʠʷ ʧʦ ʜʚʫʤ ʜʝʩʷʪʢʘʤ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʨʦʜʠʷ 

ʟʝʤʝʣʴ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʫʯʘʩʪʢʘ ʧʘʰʥʠ. 

ɻʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʠʩʪʝʤʳ ʩʣʫʞʘʪ ʫʪʦʯʥʸʥʥʳʝ ʧʦ 

ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ (LandSat, SPOT, ʜʨʫʛʠʝ ʦʪʢʨʳʪʳʝ ʠʩʪʦʯʥʠʢʠ) ʚʝʢʪʦʨʥʳʝ 

ʧʣʘʥʳ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ʤʘʩʰʪʘʙʝ 1:25000. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʚʝʢʪʦʨʠʟʘʮʠʷ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ ʪʫʨʘ 

ʦʙʩʣʝʜʦʚʘʥʠʷ 1970-1985 ʛʛ. ʚ ʤʘʩʰʪʘʙʝ 1:10000. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʧʣʦʰʥʦʛʦ 

ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʝʛʫʣʷʨʥʦ ʫʪʦʯʥʷʶʪʩʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ArcGIS. ɿʘʪʝʤ ʦʥʠ ʙʳʣʠ ʢʦʥʚʝʨʪʠʨʦʚʘʥʳ 

ʚ ʬʦʨʤʘʪ ʧʨʦʛʨʘʤʤ ʂɹ «ʇʘʥʦʨʘʤʘ». 

GIS WebServer ʧʨʦʠʟʚʦʜʩʪʚʘ ʂɹ «ʇʘʥʦʨʘʤʘ» ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʧʫʙʣʠʢʘʮʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʦʪʯʸʪʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ Internet. 

ʕʪʦ ʩʝʨʚʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʩʪʨʦʡʢʫ 

ʩʦʩʪʘʚʘ ʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ web-ʩʪʨʘʥʠʮ, ʙʘʟʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ —

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʤʘʪʨʠʮ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʶʱʝʡ 
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ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ. ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʜʘʥʥʳʤ. GIS WebServer ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʥʝʯʥʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʠʥʪʝʨʬʝʡʩ ʜʣʷ 

ʜʦʩʪʫʧʘ ʢ ʦʪʯʸʪʥʳʤ ʢʘʨʪʘʤ ʠ ʪʘʙʣʠʮʘʤ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ web-

ʩʪʨʘʥʠʮʘʭ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʩʪʘʥʜʘʨʪʥʳʡ web-ʙʨʘʫʟʝʨ. ɺ 

ʮʝʣʷʭ ʫʧʨʘʚʣʝʥʠʷ ʥʘʩʪʨʦʡʢʘʤʠ ʩʦʩʪʘʚʘ ʜʘʥʥʳʭ GIS WebServer ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ɻʀʉ «ʇʘʥʦʨʘʤʘ-ɸɻʈʆ». 

ɼʦʩʪʫʧ ʢ ɻʀʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʘʡʪ «ʎɸʉ «ɹʝʣʛʦʨʦʜʩʢʠʡ». 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʭʦʟʷʡʩʪʚ ʠʤʝʶʪ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʢ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ 

ʧʨʝʜʧʨʠʷʪʠʶ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʨʘʙʦʪʘʶʪ, ʩʧʝʮʠʘʣʠʩʪʳ ʨʘʡʦʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ — 

ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʝʜʝʥʠʷʤʠ ʪʦʣʴʢʦ ʦ ʩʚʦʸʤ ʨʘʡʦʥʝ. ʉʦʪʨʫʜʥʠʢʘʤ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʦʙʣʘʩʪʠ ʠ ʄʠʥʩʝʣʴʭʦʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʠʤʝʶʱʠʤʩʷ 

ʜʘʥʥʳʤ ʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʭ. 

ɺ ʩʠʩʪʝʤʝ ʜʣʷ ʢʘʞʜʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʧʦʤʝʱʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʢʦʣʠʯʝʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʝʤʣʠ ʠ ʧʣʦʱʘʜʠ, ʢʦʪʦʨʫʶ ʦʥʠ ʟʘʥʠʤʘʶʪ, 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʛʨʘʥʠʮʳ ʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʅʘ ʢʘʨʪʘʭ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʢʘʞʜʦʤʫ ʨʘʙʦʯʝʤʫ ʫʯʘʩʪʢʫ ʠʤʝʶʪʩʷ  

ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: ʛʦʜ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʣʦʱʘʜʴ ʨʘʙʦʯʝʛʦ 

ʫʯʘʩʪʢʘ, ʝʛʦ ʥʦʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ, ʢʘʣʠʷ, ʘʟʦʪʘ, ʤʝʜʠ, 

ʮʠʥʢʘ, ʤʦʣʠʙʜʝʥʘ, ʤʘʨʛʘʥʮʘ, ʢʦʙʘʣʴʪʘ, ʛʫʤʫʩʘ, ʩʪʝʧʝʥʠ ʢʠʩʣʦʪʥʦʩʪʠ, 

ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʜʨʫʛʠʝ (ʈʠʩʫʥʦʢ 37). ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ 

ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʧʦ 

ʧʝʨʠʦʜʘʤ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ 

ʫʯʘʩʪʢʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʩʠʩʪʝʤʫ ʟʘʣʦʞʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʡ. 
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ʈʠʩʫʥʦʢ 37 — ɺʥʝʰʥʠʡ ʚʠʜ web-ʩʪʨʘʥʠʮʳ: ʘʛʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʫʯʘʩʪʢʦʚ 

ʂʨʦʤʝ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ 

ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʝʤʘʪʠʯʝʩʢʠʤ ʢʘʨʪʘʤ: ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, 

ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʡ, ʢʠʩʣʦʪʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʦʨʛʘʥʠʯʝʩʢʠʤ 

ʚʝʱʝʩʪʚʦʤ, ʧʦʜʚʠʞʥʳʤʠ ʬʦʨʤʘʤʠ ʢʘʣʠʷ ʠ ʬʦʩʬʦʨʘ ʠ ʜʨʫʛʠʤ. ʂʦ ʚʩʝʤ ʧʨʦʯʠʤ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʘʟʤʝʱʝʥʳ ʢʘʨʪʳ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʟʝʤʝʣʴ, 

ʢʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʣʦʥʦʚ ʧʦ ʢʨʫʪʠʟʥʝ, ʵʢʩʧʦʟʠʮʠʠ ʠ ʬʦʨʤʘʤ (ʈʠʩʫʥʦʢ 38). 

ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ 

ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ [1]. ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʚʦʟʤʦʞʥʦ ʧʫʙʣʠʢʦʚʘʪʴ ʢʦʩʤʠʯʝʩʢʠʝ ʠ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʥʘ ʬʦʥʝ ʢʘʨʪʳ 

ʭʦʟʷʡʩʪʚʘ, ʩʢʘʥʠʨʦʚʘʥʥʳʝ ʩʭʝʤ ʠ ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢ ʞʝ ʣʶʙʳʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʚ ʨʘʩʪʨʦʚʦʤ ʠʣʠ ʚʝʢʪʦʨʥʦʤ ʬʦʨʤʘʪʘʭ. ɺʩʝ 

ʜʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ ʩʝʨʚʠʩʘ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʣʶʙʦʤ ʤʘʩʰʪʘʙʝ ʥʘ ʫʩʪʨʦʡʩʪʚʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʨʘʩʧʝʯʘʪʘʪʴ. 
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ʈʠʩʫʥʦʢ 38 — ɺʥʝʰʥʠʡ ʚʠʜ web-ʩʪʨʘʥʠʮʳ: ʧʦʯʚʝʥʥʦ-ʵʨʦʟʠʦʥʥʘʷ ʢʘʨʪʘ 

ʉʦʟʜʘʥʥʘʷ ɻʀʉ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʥʘʱʝʥʘ ʬʫʥʢʮʠʷʤʠ ʨʘʩʯʸʪʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʷʭ ʜʣʷ ʧʣʘʥʠʨʫʝʤʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ. ɸʣʛʦʨʠʪʤʳ 

ʨʘʩʯʸʪʘ ʜʦʟ ʚʥʝʩʝʥʠʷ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ 

ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʦʩʥʦʚʝ ʫʯʸʪʘ ʧʣʘʥʠʨʫʝʤʦʛʦ ʚʳʥʦʩʘ ʵʣʝʤʝʥʪʦʚ ʢʫʣʴʪʫʨʘʤʠ ʠ 

ʥʝʢʦʪʦʨʳʭ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ: ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʢʫʣʴʪʫʨʫ, ʥʘʣʠʯʠʝ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʯʚʘʭ, ʩʪʝʧʝʥʴ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ, 

ʧʦʩʪʫʧʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [36]. 

ɼʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ  ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʝʤʘʪʠʯʝʩʢʠʝ 

ʩʣʦʠ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʣʷʭ, ʛʜʝ, ʧʦʤʠʤʦ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʚʝʜʝʥʠʡ, ʨʘʟʤʝʱʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʣʠ, 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ, ʦʙʲʝʢʪʘʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʧʨʦʯʠʝ. 

ɺʥʝʜʨʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʙʦʪʫ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʩʣʫʞʙʳ 

ʧʦʚʳʩʠʣʦ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʭʨʘʥʝʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ɽʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʚ ʩʚʦʶ 
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