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ʇʨʝʜʠʩʣʦʚʠʝ 

ɻʝʦʠʥʬʦʨʤʘʪʠʢʘ ï ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʘ ̫ʦʪʨʘʩʣʴ ʟʥʘʥʠʡ, ʝʡ ʚʩʝʛʦ ʦʢʦʣʦ 

30 ʣʝʪ. ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʷʚʣʷʶʪʩʷ ʛʝʦʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) ï ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʨʘʟʤʝʱʥyʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ, ʠ ʜʣʷ ʢʦʪʦʨʳʭ ʚʘʞʥʘ ʢʦʦʨʜʠʥʘʪʥʘʷ ʧʨʠʚʷʟʢʘ ʠʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʜʨʫ-

ʛʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɻʀʉ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦ-

ʥʦʤʠʢʠ: ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ, ʜʣʷ ʫʧʨʘʚ-

ʣʝʥʠʷ ʜʦʨʦʛʘʤʠ ʠ ʠʥʞʝʥʝʨʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʬʪʝʛʘʟʦʧʨʦʤʳʩʣʦʚʳʤʠ 

ʧʣʦʱʘʜʢʘʤʠ, ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʝʪʷʤʠ ʠ ʧʨ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥ rʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴ-

ʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʥʦʤʘʩʰʪʘʙʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘʥʘ-

ʣʠʟʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʫʧʨʘʚʣʝʥʠʷ ʘʪʨʠʙʫʪʥʳʤʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʲʝʢʪʦʚ.  

ɺ ʢʥʠʛʝ ʜʘʶʪʩʷ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ, ʦʧʠʩʳʚʘʶʪʩʷ 

ʧʨʠʸʤʳ ʨʘʙʦʪʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʢʣʘʜʥʳʝ ɻʀʉ ʜʣʷ ʨʘʙʦʪʳ ʚ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ. 

 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʩʦʩʪʦʠʪ ʠʟ 9 ʛʣʘʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝ-

ʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ: ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ.  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʥʠʛʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʛʣʘʚʘʭ ʩ 1-ʡ ʧʦ 6-ʶ. 

ɿʜʝʩʴ ʜʘʶʪʩʷ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʢʦʥʢʨʝʪ-

ʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʘʤ ʠ ʦʪʨʘʩʣʷʤ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʇʝʨʚʘʷ ʛʣʘʚʘ ʟʥʘʢʦʤʠʪ ʯʠʪʘʪʝʣʷ ʩ ʦʙʱʠʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʛʝʦʠʥʬʦʨ-

ʤʘʪʠʢʠ, ʚʠʜʘʤʠ, ʬʫʥʢʮʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʘʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʜʝʣʘʝʪ ʥʘʯʘʣʴʥʳʡ ʵʢʩʢʫʨʩ ʚ ʪʠʧʠʯʥʫʶ ɻʀʉ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʠʟʫʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠ ʨʘʩʧʨʝʜʝʣʥyʥʳʭ ʩʫʱʥʦʩʪʝʡ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ ʠʩʪʦʯʥʠʢʠ 

ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ.  

ɺ ʯʝʪʚʸʨʪʦʡ ʛʣʘʚʝ ʧʨʠʚʦʜʷʪʩʷ ʙʘʟʦʚʳʝ ʧʨʠʸʤʳ ʨʘʙʦʪʳ ʚ ɻʀʉ ʩ ʪʦʯ-

ʢʠ ʟʨʝʥʠʷ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɿʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʱʝʝ ʧʦʥʷʪʠʝ 

ɻʀʉ-ʧʨʦʝʢʪʘ, ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʩ ʢʘʨʪʘʤʠ ʚ ɻʀʉ (ʥʘʚʠʛʘʮʠʷ, ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʛʦʨʷʯʘʷ 

ʩʚʷʟʴ). 

ɺ ʧʷʪʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʚ 

ɻʀʉ ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 



ʇʨʝʜʠʩʣʦʚʠʝ 7 

ɺ hʝʩʪʦʡ ʛʣʘʚʝ ʠʟʫʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ɻʀʉ-ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝ-

ʪʦʜʳ, ʤʝʪʦʜʳ ʚʝʢʪʦʨʥʦʛʦ ʠ ʩʝʪʝʚʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ (ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ). 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʥʠʛʠ ʚʢʣʶʯʘʝʪ ʛʣʘʚ rʩ 7-ʡ ʧʦ 9- .ʁ ɺ ʥʠʭ ʥʘ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʘʶʪʩʷ ʧʨʠy-

ʤr  ʨʘʙʦʪʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺ ʩʝʜʴʤʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦ-

ʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ɻʀʉ.  

ɺ ʚʦʩʴʤʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ IndorGIS 5.0, ʦʧʠʩʳʚʘʝʪʩʷ ʦʙʱʘʷ 

ʩʪʨʫʢʪʫʨʘ ɻʀʉ, ʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʸʤʳ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ. 

ɺ ʜʝʚʷʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʠʤʝʥʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʦʥʮʝ ʢʘʞʜʦʡ ʛʣʘʚʳ ʜʘʥʳ ʚʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ. 

 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʚ ʜʘʥʥʦʡ ʢʥʠʛʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʢʩʪʦʚʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝ-

ʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʘʚʪʦʨʦʤ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʀʥʪʝʨʥʝʪ-ʩʘʡʪʘʭ ʬʠʨʤ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʚ ʆʆʆ çʀʥʜʦʨʉʦʬʪè. 

ɺʩʝ ʦʪʟʳʚʳ ʠ ʧʦʞʝʣʘʥʠʷ ʘʚʪʦʨ ʧʨʠʤʝʪ ʩ ʙʣʘʛʦʜʘʨʥʦʩʪʴʶ ʠ ʧʨʦʩʠʪ 

ʥʘʧʨʘʚʣʷʪʴ ʠʭ ʧʦ ʘʜʨʝʩʫ: 634050, ʧʨ. ʃʝʥʠʥʘ, 36, ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʬʘʢʫʣʴʪʝʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠʣʠ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ: 
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ɻʣʘʚʘ 1. ɺʚʝʜʝʥʠʝ ʚ 

ʛʝʦʠʥʬʦʨʤʘʪʠʢʫ 

1.1. ʇʦʥʷʪʠʝ ɻʀʉ 

ʇʝʨʚʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʷʚʠʣʠʩʴ ʚ 60-ʭ ʛʦʜʘʭ ʧʨʦ-

ʰʣʦʛʦ ʚʝʢʘ ʚ ʂʘʥʘʜʝ, ʉʐɸ ʠ ʐʚʝʮʠʠ. ʕʪʠ ʩʠʩʪʝʤʳ ʪʦʛʜʘ ʠʤʝʣʠ ʩʫʱʝ-

ʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʰʠʨʦʢʦ ʥʝ ʧʨʠʤʝʥʷ-

ʣʠʩʴ. ʇʨʠʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ 20 ʣʝʪ, ʚʧʣʦʪʴ ʜʦ 80-ʭ ʛʦʜʦʚ, ʧʨʦʭʦʜʠʣʦ ʩʪʘʥʦʚ-

ʣʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʥʘʫʢʠ, ʦʪʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜ-

ʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ɻʀʉ, ʬʦʨʤʠʨʦʚʘʣʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʨʘʟʨʘʙʘʪʳ-

ʚʘʣʠʩʴ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ ʠʭ ʦʙʨʘʙʦʪʢʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ 80-ʭ 

ʛʦʜʘʭ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ 

ʠ ʨʘʩʰʠʨʝʥʠʝ ʝʸ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺʩʸ ʵʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʧʝʨʝʭʦʜʫ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʪʝʨʤʠʥ çɻʀʉè ʨʘʩʰʠʬʨʦʚʳ-

ʚʘʣʩʷ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʪʘʢʦʡ 

ʪʝʨʤʠʥ ʩʯʠʪʘʝʪʩʷ ʥʝʚʝʨʥʳʤ ʠ ʝʛʦ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʜʣʷ ʦʙʦʟʥʘʯʝ-

ʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʠʭ ʟʘʜʘʯ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʨʝʰʘʶʪ ʩʘʤʳʝ ʨʘʟ-

ʥʳʝ ʟʘʜʘʯʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʦʪʦʙʨʘʞʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʟʥʘʥʠʡ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ̫ʚʣʝʥʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ɻʀʉ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʩʝ ʤʦʜʝʣʠʨʫʝʤʳʝ 

ʚ ɻʀʉ ʦʙʲʝʢʪʳ ʠ ʷʚʣʝʥʠʷ ʠʤʝʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ, ʧʦʟʚʦʣʷʶ-

ʱʫʶ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ɻʀʉ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʪʝʤ, ʯʪʦ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚ 

ʥʠʭ ʦʯʝʥʴ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʧʦʟʚʦʣʷʷ ʯʝ-

ʣʦʚʝʢʫ ʠʟʚʣʝʢʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʚ ɻʀʉ ʦʪ ʙʫʤʘʞʥʳʭ ʢʘʨʪ ʷʚ-

ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ɻʀʉ ʢʘʨʪʘ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʦʡ ʩʪʘʪʠʯʝʩʢʦʡ ʢʘʨʪʠʥʢʦʡ. 

ʂʘʞʜʳʡ ʫʩʣʦʚʥʳʡ ʟʥʘʢ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʚ ɻʀʉ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʤʫ 

ʦʙʲʝʢʪʫ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʫʯʠʪʴ ʠʩʯʝʨ-

ʧʳʚʘʶʱʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ (ʥʝʛʨʘʬʠʯʝʩʢʫʶ) ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʙʘʟʳ ʜʘʥ-

ʥʳʭ. ʊʘʢ, ʦʜʥʦʡ ʠʟ ʙʘʟʦʚʳʭ ʬʫʥʢʮʠʡ ɻʀʉ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʥʘ ʢʘʨʪʝ ʦʙʲʝʢʪʫ. ʅʘʧʨʠʤʝʨ, ʫʢʘʟʘʚ ʚ ɻʀʉ ʢʫʨʩʦʨʦʤ ʤʳʰ-

ʢʠ ʟʜʘʥʠʝ ʥʘ ʢʘʨʪʝ ʛʦʨʦʜʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʦ-

ʤʝʨʝ ʜʦʤʘ, ʵʪʘʞʥʦʩʪʠ, ʤʘʪʝʨʠʘʣʝ ʩʪʝʥ, ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ, ʝʛʦ ʚʣʘʜʝʣʴʮʝ. 
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ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ɻʀʉ ʦʪʦʙʨʘʞʘʝʤʦʝ ʥʘ ʵʢʨʘʥʝ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʤʫ ʥʘʙʦʨʫ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʝʤʫʩʷ ʚ ʙʘ-

ʟʝ ʜʘʥʥʳʭ ɻʀʉ. ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʦʪ ʫʩʣʦʚʥʦʛʦ ʟʥʘʢʘ ʥʘ 

ʢɻʨʘʥʝ ʢ ʦʙʲʝʢʪʫ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɸ 

ʪʘʢʞʝ, ʥʘʡʜʷ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʢʨʠʪʝʨʠʶ ʦʙʲʝʢʪ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʙʳʩʪ-

ʨʦ ʥʘʡʪʠ ʝʛʦ ʥʘ ʢʘʨʪʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲ-

ʝʢʪʦʚ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪʩʷ ʘʪʨʠʙʫʪʘʤʠ ʦʙʲʝʢʪʦʚ. 

1.2. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ɻʀʉ 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʩʭʝʤʘ ʬʫʥʢʮʠʡ ɻʀʉ, ʧʨʝʜʣʦʞʝʥʥʘʷ çʧʘʪʨʠʘʨʭʦʤè ʛʝʦ-

ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʥʘʜʮʝʤ ʈ. ʊʦʤʣʠʥʩʦʤ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.1. ʉʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʵʪʠʤ ʦʙʦʙʱʸʥʥʳʤ ʬʫʥʢʮʠʷʤ ɻʀʉ ʚʳʜʝʣʷʶʪ ʠ ʧʦʜʩʠʩʪʝʤʳ ɻʀʉ: 

ʧʦʜʩʠʩʪʝʤʳ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʪ.ʜ. 
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ʈʠʩ. 1.1. ʌʫʥʢʮʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

 

ʕʪʘ ʩʭʝʤʘ ʦʪʨʘʞʘʝʪ ʬʫʥʢʮʠʠ ɻʀʉ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ ɻʀʉ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥ-

ʥʳʭ, ʦʜʥʘʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʘʙʦʪʘ ʚ ɻʀʉ ʚʳʛʣʜ̫ʠʪ 

ʥʝʩʢʦʣʴʢʦ ʠʥʘʯʝ. 

1.3. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ɻʀʉ 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝ-

ʤʘ ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʩ ʧʦʤʦ-

ʱʴʶ ʦʢʦʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʠ ʘʥʘʣʠʟʠ-

ʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʢʘʨʪʳ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʣʦʞʠʣʠʩʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʪʝʨʝʦʪʠʧʳ, ʢʘʢ 

ʜʦʣʞʥʘ ʚʳʛʣʷʜʝʪʴ ɻʀʉ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ɻʀʉ 

ʦʯʝʥʴ ʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʇʦʵʪʦʤʫ, ʥʘʫʯʠʚʰʠʩʴ ʨʘʙʦʪʘʪʴ ʩ ʦʜʥʦʡ ʠʟ 

ʥʠʭ, ʟʘʯʘʩʪʫʶ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʜʨʫʛʠʤʠ ɻʀʉ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ ʨʘʙʦʪʘʝʪ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶ-

ʪʝʨʘʭ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʆʉ) Microsoft Windows. 

ʈʘʥʴʰʝ ʩʫɦ ʝʩʪʚʦʚʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ɻʀʉ ʜʣʷ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Unix, ʦʜʥʘʢʦ ʩʝʡʯʘʩ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʝʢʨʘʪʠʣʠ ʜʘʣʴʥʝʡʰʫʶ ʨʘʟʨʘʙʦʪʢʫ ɻʀʉ ʜʣʷ ʵʪʦʡ ʆʉ. 
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ʈʠʩ. 1.2. ɺʥʝʰʥʠʡ ʚʠʜ ʪʠʧʠʯʥʦʡ ɻʀʉ ʥʘ ʧʨʠʤʝʨʝ IndorGIS 5.0 

 

ɻʣʘʚʥʦʝ ʦʢʥʦ ʪʠʧʠʯʥʦʡ ɻʀʉ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʯʘʩʪʝʡ (ʨʠʩ. 1.2). ɺ ʩʘ-

ʤʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʟʤʝʱʘʶʪʩʷ ʩʪʨʦʢʘ ʤʝʥʶ ʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʘ ʚ ʥʠʞʥʝʡ ï ʩʪʨʦʢʘ ʩʪʘʪʫʩʘ ʜʣʷ ʚʳʚʦʜʘ ʨʘʟʣʠʯʥʦʡ ʪʝʢʫʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ 

ʮʝʥʪʨʝ ʦʢʥʘ ʥʘʭʦʜʠʪʩʷ ʟʦʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʣʦʸʚ 

(ʥʘʙʦʨʦʚ ʦʜʥʦʪʠʧʥʳʭ ʜʘʥʥʳʭ). ʉʙʦʢʫ (ʦʙʳʯʥʦ ʩʣʝʚʘ, ʥʦ ʙʳʚʘʝʪ ʠ ʩʧʨʘʚʘ) 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʣʝʛʝʥʜʘ ʢʘʨʪʳ ï ʩʧʠʩʦʢ ʩʣʦʸʚ ʩʦ ʩʧʠʩʢʦʤ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʠ 

ʦʙʦʟʥʘʯʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʸʚ. 

ʃʝʛʝʥʜʘ ʩʣʦʸʚ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʧʦʩʦʙʝ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʟʘʜʘʥʠʷ ʚʠʜʠʤʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ (ʩʪʨʘʥ, ʨʝʢ, ʦʟʝʨ, ʛʦʨʦ-

ʜʦʚ, ʛʨʘʜʫʩʥʦʡ ʩʝʪʢʠ ʥʘ ʨʠʩ. 1.2). ʑʸʣʢʘʷ ʤʳʰʢʦʡ (ʥʘʞʠʤʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ 

ʤʳʰʢʠ) ʚ ʢʚʘʜʨʘʪʠʢ ʩʣʝʚʘ ʦʪ ʥʘʟʚʘʥʠʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʠ 

ʚʳʢʣʯʁʘʪʴ ʚʠʜʠʤʦʩʪʴ ʩʣʦʷ ʥʘ ʢʘʨʪʝ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʛʨʘʬʠʯʝʩʢʦʡ, ʘ ʥʝ ʪʝʢʩʪʦʚʦʡ, ʦʩʥʦʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ɻʀʉ ʷʚʣʷʝʪʩʷ ʤʳʰʢʘ, ʘ ʥʝ ʢʣʘʚʠʘʪʫʨʘ. ʇʦʵʪʦʤʫ ʜʣʷ 

ɻʀʉ ʢʣʶʯʝʚʳʤ ʩʣʫʞʠʪ ʧʦʥʷʪʠʝ çʨʝʞʠʤ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʡè. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʡ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʢʥʦ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʘʨʪʳ ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʢʫʨʩʦʨʘ ʠ ʥʘʞʘʪʠʝ ʢʥʦʧʦʢ ʤʳʰʢʠ. ʊʝʢʫ-

ʱʠʡ ʨʝʞʠʤ ʦʙʳʯʥʦ ʚʳʙʠʨʘʪʁ, ʥʘʞʘʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʥʦʧʢʫ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ (ʨʠʩ. 1.3). 

ʃʝʛʝʥʜʘ 

ʩʣʦʸʚ 

ʀʟʦʙʨʘʞʝʥʠʝ 

ʢʘʨʪʳ ʉʪʨʦʢʘ 

ʩʪʘʪʫʩʘ 

ʇʘʥʝʣʴ 

ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʄʝʥʶ 
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ʈʠʩ. 1.3. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʢʘʨʪʳ 

ʪʠʧʠʯʥʦʡ ɻʀʉ ʥʘ ʧʨʠʤʝʨʝ IndorGIS 

 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʡ. 

1. ʈʝʞʠʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʥʘ ʢʘʨʪʝ. ɺ ʵʪʦʤ ʨʝ-

ʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʢʫʨʩʦʨʦʤ ʤʳʰʢʠ ʦʙʲʝʢʪ ʥʘ ʢʘʨʪʝ, ʠ, 

ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ ʤʳʰʢʠ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʦʰʢʦ ʩ ʠʥʬʦʨʤʘʮʠ-

ʝʡ ʦʙ ʫʢʘʟʘʥʥʦʤ ʦʙʲʝʢʪʝ (ʨʠʩ. 1.4). 

2. ʈʝʞʠʤ ʫʚʝʣʠʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ ʤʳʰʢʦʡ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʯʘʩʪʴ ʚʠʜʠʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʨ-

ʪʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʜʦ ʨʘʟʤʝʨʘ ʚʩʝʛʦ ʦʢʥʘ ʢʘʨʪʳ. ɼʣʷ ʵʪʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʱʸʣʢʥʫʪʴ ʢʥʦʧʢʦʡ ʤʳʰʢʠ ʚ ʦʜʥʦʤ ʠʟ ʫʛʣʦʚ ʥʦʚʦʛʦ 

ʚʠʜʠʤʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʟʘʪʝʤ, ʥʝ ʦʪʧʫʩʢʘʷ ʢʥʦʧʢʠ, ʧʝʨʝʤʝʩʪʠʪʴ ʢʫʨʩʦʨ 

ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʫʛʦʣ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʠ ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ (ʨʠʩ. 1.5). 

ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʤʝʪ ʠ ʩʨʘʟʫ ʦʪʧʫʩʪʠʪ ʢʥʦʧʢʫ ʤʳʰʢʠ ʥʘ ʢʘʨʪʝ, ʪʦ 

ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʩʪʦ ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʪʩʷ. 
 

 
 

ʈʠʩ. 1.4. ʇʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʦʙʲʝʢʪʫ ʥʘ ʢʘʨʪʝ 

ʚ ʪʠʧʠʯʥʦʡ ɻʀʉ ʥʘ ʧʨʠʤʝʨʝ IndorGIS 

ʈʝʞʠʤ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʲʝʢʪʘʭ ʥʘ ʢʘʨʪʝ 

ʈʝʞʠʤ 

ʫʚʝʣʠʯʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ 

ʈʝʞʠʤ 

ʫʤʝʥʴʰʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ 

ʈʝʞʠʤ  

ʧʘʥʦʨʘʤʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ 

ʈʝʞʠʤ 

ʠʟʤʝʨʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʡ 

 

ʈʝʞʠʤ  

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʦʙʲʝʢʪʦʚ 

ʈʝʞʠʤ  

ʠʟʤʝʨʝʥʠʷ 

ʧʣʦʱʘʜʝʡ 

 

ʈʝʞʠʤ 

ʩʦʟʜʘʥʠʷ ʥʦʚʭr 

ʦʙʲʝʢʪʦʚ 

 



12 ɻʣʘʚʘ 1 

 
 

ʈʠʩ. 1.5. ʋʚʝʣʠʯʝʥʠʝ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ ʢʘʨʪʳ  

 

3. ʈʝʞʠʤ ʫʤʝʥʴʰʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʧʨʦʩʪʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʤʳʰʢʠ ʥʘ ʢʘʨʪʝ, ʯʪʦʙʳ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝʤʥʦ-

ʛʦ ʫʤʝʥʴʰʠʣʦʩʴ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʜʝʣʠʪ ʥʝʢʦʪʦʨʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʥʘ 

ʢʘʨʪʝ, ʚʩʸ ʪʝʢʫʱʝʝ ʚʠʜʠʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʫʤʝʥʴʰʠʪʩʷ ʠ ʦʢʘʞʝʪʩʷ ʚ ʚʳʜʝ-

ʣʝʥʥʦʤ ʧʨʤ̫ʦʫʛʦʣʴʥʠʢʝ. 

4. ʈʝʞʠʤ ʧʘʥʦʨʘʤʠʨʦʚʘʥʠʷ. ʕʪʦʪ ʨʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʪʝʢʫʱʝʡ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʤʳʰʢʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʢʘʨʪʳ ʠ, ʫʜʝʨʞʠʚʘʷ ʝʸ, ʧʝʨʝʤʝʩʪʠʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʪʨʝʙʫʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʢʥʦʧʢʫ ʤʳʰʢʠ ʥʫʞʥʦ 

ʦʪʧʫʩʪʠʪʴ. 

5. ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ. ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʨʘʩʩʪʦʥ̫ʠʡ ʧʦ ʢʘʨʪʝ. ʇʨʠ ʵʪʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʱʝʣʯʢʘʤʠ 

ʤʳʰʢʦʡ ʧʦ ʢʘʨʪʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʣʦʤʘʥʫʶ, ʘ ʚ ʩʪʨʦʢʝ ʩʪʘʪʫʩʘ ʫʚʠʜʝʪʴ ʜʣʠ-

ʥʫ ʚʩʝʡ ʣʦʤʘʥʦʡ ʠ ʝʸ ʧʦʩʣʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ. 

6. ʈʝʞʠʤ ʠʟʤʝʨʝʥʠʷ ʧʣʦʱʘʜʝʡ. ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟ-

ʤʝʨʝʥʠʷ ʧʣʦʱʘʜʠ ʠ ʧʝʨʠʤʝʪʨʘ ʦʙʣʘʩʪʝʡ ʥʘ ʢʘʨʪʝ. ʇʨʠ ʵʪʦʤ ʱʝʣʯʢʘʤʠ 

ʤʳʰʢʠ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʚʝʨʰʠʥʳ ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʥʘ ʢʘʨʪʝ, ʘ ʚ 

ʩʪʨʦʢʝ ʩʪʘʪʫʩʘ ʧʦʣʫʯʠʪʴ ʝʛʦ ʧʣʦʱʘʜʴ ʠ ʧʝʨʠʤʝʪʨ. 

7. ʈʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ. ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʠʟ-

ʤʝʥʠʪʴ ʛʝʦʤʝʪʨʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʘʪʨʠʙʫʪʠʚʥʳʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʤʳʰʢʦʡ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ ʥʘ ʢʘʨʪʝ, 

ʧʦʩʣʝ ʯʝʛʦ ʤʦʞʥʦ ʠʥʪʝʨʘʢʪʠʚʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʦʪʜʝʣʴʥʳʝ ʫʟʣʳ ʤʥʦʛʦʫʛʦʣʴ-

ʥʠʢʦʚ ʠ ʣʦʤʘʥʳʭ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʠʪʴ ʘʪʨʠʙʫʪʳ ʦʙʲʝʢʪʘ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ. 

8. ʈʝʞʠʤ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ. ɼʘʥʥʳʡ ʨʝʞʠʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘ-

ʚʘʪʴ ʥʘ ʢʘʨʪʝ ʥʦʚʳʝ ʦʙʲʝʢʪʳ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʨʦʩʪʦ ʫʢʘʟʘʪʴ ʤʳʰʢʦʡ ʥʘ 

ʢʘʨʪʝ ʪʦʯʢʠ ʣʠʙʦ ʫʟʣʳ ʩʦʟʜʘʚʘʝʤʳʭ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ ʠ ʣʦʤʘʥʳʭ. 

ʂʨʦʤʝ ʢʥʦʧʦʢ ʚʳʙʦʨʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʡ, ʥʘ ʧʘʥʝʣʷʭ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʠʤʝʶʪʩʷ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʥʦʧʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦ-

ʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʘʨʪʘʤʠ. ʕʪʠ ʢʥʦʧʢʠ, ʢʘʢ ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʠʤ ʢʦʤʘʥʜʳ ʚ 
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ʛʣʘʚʥʦʤ ʤʝʥʶ ɻʀʉ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʢʫʱʠʤ ʚʠʜʠʤʳʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʘ ʵʢʨʘʥʝ; ʜʣʷ ʚʚʦʜʘ ʥʦʚʳʭ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʜʘʥʥʳʭ; ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘ-

ʣʠʟʘ; ʧʝʯʘʪʠ ʢʘʨʪ ʠ ʧʨ. 

1.4. ʂʣʘʩʩʠʬʠʢʘʮʠ  ̫ɻʀʉ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘʟʳʚʘʶʪ ʩʘ-

ʤʳʝ ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ, ʨʝʰʘʶʱʠʝ ʨʘʟʥʦʦʙʨʘʟʥʝʡʰʠʝ ʟʘʜʘʯʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʙʦʣʝʝ ʧʦʣʥʦ ʧʦʥʷʪʴ 

ʩʫɦʥʦʩʪʴ ɻʀʉ. 

1. ɺʠʜʳ ɻʀʉ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʦʭʚʘʪʫ (ʨʠʩ. 1.6): 

¶ ɻʣʦʙʘʣʴʥʳʝ (ʧʣʘʥʝʪʘʨʥʳʝ). 

¶ ʉʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ. 

¶ ʄʝʞʥʘʮʠʦʥʘʣʴʥʳʝ. 

¶ ʅʘʮʠʦʥʘʣʴʥʳʝ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ). 
 

 
 

ʈʠʩ. 1.6. ɺʠʜʳ ɻʀʉ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʦʭʚʘʪʫ 

(ʦʪ ʛʣʦʙʘʣʴʥʳʭ ʜʦ ʫʣʴʪʨʘʣʦʢʘʣʴʥʳʭ) 
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¶ ʈʝʛʠʦʥʘʣʴʥʳʝ (ʦʙʣʘʩʪʥʳʝ, ʢʨʘʝʚʳʝ, ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ). 

¶ ʉʫʙʨʝʛʠʦʥʘʣʴʥʳʝ (ʨʘʡʦʥʳ ʠʣʠ ʠʥʳʝ ʨʝʛʠʦʥʳ ʚʥʫʪʨʠ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). 

¶ ʃʦʢʘʣʴʥʳʝ (ʤʝʩʪʥʳʝ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ, ʛʦʨʦʜʩʢʠʝ, ʧʦʩʝʣʢʦʚʳʝ). 

¶ ʋʣʴʪʨʘʣʦʢʘʣʴʥʳʝ (ɻʀʉ ʦʪʜʝʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠ̫ ʪʠʡ ʠ 

ʣʶʙʳʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ). 

2. ɺʠʜʳ ɻʀʉ ʧʦ ʫʨʦʚʥʶ ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 

¶ ʌʝʜʝʨʘʣʴʥʳʝ. 

¶ ʈʝʛʠʦʥʘʣʴʥʳʝ. 

¶ ʄʫʥʠʮʠʧʘʣʴʥʳʝ. 

¶ ʂʦʨʧʦʨʘʪʠʚʥʳʝ. 

3. ɺʠʜʳ ɻʀʉ ʧʦ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʥʘ ʧʨʠʤʝʥʷ-

ʝʪʩʷ (ʨʠʩ. 1.7): 

¶ ʋʧʨʘʚʣʝʥʠʝ (ʬʝʜʝʨʘʣʴʥʦʝ, ʨʝʛʠʦʥʘʣʴʥʦʝ, ʤʫʥʠʮʠʧʘʣʴʥʦʝ, ʢʦʨʧʦʨʘ-

ʪʠʚʥʦʝ; ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ). 

¶ ɿʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ (ʟʝʤʝʣʴʥʳʝ ʢʘʜʘʩʪʨʳ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʟʝʤʝʣʴ-

ʥʳʭ ʫʯʘʩʪʢʦʚ, ʤʝʞʝʚʘʥʠʝ ʟʝʤʝʣʴ). 

¶ ʋʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʴʶ (ʢʘʜʘʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ). 

¶ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʛʝʥʝʨʘʣʴʥʳʝ ʧʣʘʥʳ ʨʘʟʚʠʪʠʷ, ʜʝʞʫʨʥʳʝ 

ʧʣʘʥʳ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ). 

¶ ɸʨʭʠʪʝʢʪʫʨʘ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʝʥʝʨʘʣʴʥʳʭ ʧʣʘʥʦʚ; ʣʘʥʜʰʘʬʪʥʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ). 

 

 
 

ʈʠʩ. 1.7. ɺʠʜʳ ɻʀʉ ʧʦ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 
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¶ ɹʠʟʥʝʩ (ʦʮʝʥʢʘ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩʘ). 

¶ ʀʥʞʝʥʝʨʥʳʝ ʩʝʪʠ (ʫʧʨʘʚʣʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʛʦʨʦʜʩʢʠʭ, ʧʦʩʝʣ-

ʢʦʚʳʭ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ: ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʚʦʜʦ-

ʧʨʦʚʦʜʥʳʭ, ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʪʝʧʣʦʚʳʭ, ʛʘʟʦʚʳʭ, ʪʝʣʝʬʦʥʥʳʭ, ʢʘ-

ʙʝʣʴʥʳʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ, ʩʧʝʮʠʘʣʴʥʳʭ ʠ ʜʨ.). 

¶ ʀʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ (ʚʚʦʜ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ; ʫʨʘʚʥʠʚʘʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ). 

¶ ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ (ʚʚʦʜ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʢʦʣʦʥʢʘʤ). 

¶ ɻʝʦʣʦʛʠʷ (ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʣʘʩʪʦʚ; ʦʙʨʘʙʦʪʢʘ ʜʘʥ-

ʥʳʭ ʙʫʨʝʥʠʷ, ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ). 

¶ ʂʘʨʪʦʛʨʘʬʠʷ (ʩʦʩʪʘʚʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ 

ʢʘʨʪ). 

¶ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴ-

ʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʛʝʥʝʨʘʣʴʥʳʭ ʧʣʘʥʦʚ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʪʨʫ-

ʙʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ). 

¶ ʕʢʩʪʨʝʥʥʳʝ ʩʣʫʞʙʳ (ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʚʳʝʟʜʦʚ ʤʠʣʠʮʠʠ, ʧʦʞʘʨ-

ʥʳʭ, çʩʢʦʨʦʡ ʧʦʤʦʱʠè). 

¶ ɻʀɹɼɼ (ʫʧʨʘʚʣʝʥʠʝ ʠʥʞʝʥʝʨʥʳʤ ʦʙʫʩʪʨʦʡʩʪʚʦʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 
ʜʦʨʦʛ: ʩʚʝʪʦʬʦʨʘʤʠ, ʟʥʘʢʘʤʠ ʠ ʜʨ.; ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʚʳʝʟʜʦʚ). 

¶ ʅʘʚʠʛʘʮʠʷ (ʥʘʚʠʛʘʮʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʚʳʙʦʨ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝ-

ʥʠʷ). 

¶ ʊʨʘʥʩʧʦʨʪ (ʫʧʨʘʚʣʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟ-

ʥʳʭ ʜʦʨʦʛ; ʫʧʨʘʚʣʝʥʠʝ ʨʝʯʥʳʤʠ, ʤʦʨʩʢʠʤʠ ʠ ʚʦʟʜʫʰʥʳʤʠ ʧʝʨʝ-

ʚʦʟʢʘʤʠ). 

¶ ʃʦʛʠʩʪʠʢʘ (ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʝʨʝʚʦʟ-

ʢʘʤʠ). 

¶ ʆʙʦʨʦʥʘ (ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʦʡʩʢʦʚʳʭ ʦʧʝʨʘʮʠʡ; ʪʳʣʦʚʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ). 

¶ ʏʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ (ʘʥʘʣʠʟ ʠ ʧʨʝʜʩʢʘʟʘʥʠʝ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ; ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʢʚʠ-

ʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ). 

¶ ʕʢʦʣʦʛʠʷ (ʦʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶɦ ʫʶ 

ʩʨʝʜʫ). 

¶ ʄʝʪʝʦʨʦʣʦʛʠʷ (ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʦʛʦʜʳ; ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ ʤʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʠ ʩʪʘʥʮʠʡ). 

¶ ʅʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ (ʫʧʨʘʚʣʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦ-

ʧʘʝʤʳʭ). 

¶ ʇʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ (ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ). 

¶ ʅʝʬʪʝʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ (ʫʧʨʘʚʣʝʥʠʝ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʝʡ; ʫʧʨʘʚʣʝ-

ʥʠʝ ʧʨʦʤʳʩʣʦʚʳʤʠ ʧʣʦʱʘʜʢʘʤʠ; ʫʧʨʘʚʣʝʥʠʝ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ). 

¶ ɼʝʤʦʛʨʘʬʠʷ ʠ ʩʪʘʪʠʩʪʠʢʘ (ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ). 
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¶ ʆʙʨʘʟʦʚʘʥʠʝ (ʦʙʫʯʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʥʘʙʦʨʦʤ ʩʪʫʜʝʥʪʦʚ). 

¶ ɹʳʪʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʧʦʣʫʯʝʥʠʝ ʩʧʨʘʚʢʠ ʧʦ ʦʙʲʝʢʪʘʤ). 

4. ɺʠʜʳ ɻʀʉ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ: 

¶ ʇʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ (ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ) ɻʀʉ. ʊʘʢʠʝ ʧʨʦʛʨʘʤ-

ʤʳ ʦʙʣʘʜʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʧʨʠʩʫʱʝʡ ʩʦ-

ʚʨʝʤʝʥʥʳʤ ʩʠʩʪʝʤʘʤ. ʕʪʠ ʧʨʦʛʨʘʤʤʳ ʦʙʳʯʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʙʦʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʦʪ 

ʚʚʦʜʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʇʦʣʥʦʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʝ ɻʀʉ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩʦ ʚʩʝʤʠ ʦʩʥʦʚ-

ʥʳʤʠ ʤʦʜʝʣʷʤʠ ʜʘʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ: ʚʝʢʪʦʨʥʳʤʠ, ʨʘʩʪʨʦʚʳ-

ʤʠ, ʩʝʪʷʤʠ ʠ ʤʦʜʝʣʷʤʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ, ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʠ ʤʦʱʴʶ, ʧʝʨʝʢʨʳ-

ʚʘʶʱʝʡ ʚʦʟʤʦʞʥʳʝ ʧʨʠʤʝʥʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʘ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʩʪʴ ʟʘʯʘʩʪʫʶ ʤʝʰʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʶ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪ-

ʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʪʘʢ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝ 

ʦʯʝʥʴ ʫʜʦʙʥʳ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʠʟʙʳʪʦʢ ʥʝʥʫʞʥr ʭ ʚ 

ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʬʫʥʢʮʠʡ ʤʝʰʘʝʪ ʥʘʯʠʥʘʶʱʠʤ. ʀʤʝʥʥʦ ʧʦɻ ʪʦʤʫ ʜʣʷ 

ʨʝʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ɻʀʉ ʦʙʣʘʜʘʁ ʪ ʙʦʛʘʪʳ-

ʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘʩʪʨʦʡʢʠ ʥʘ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʥʘʯʠʥʘʷ ʩ 

ʥʘʩʪʨʦʡʢʠ ʤʝʥʶ ʠ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʥʘʧʠʩʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʥʘ ʚʩʪʨʦʝʥʥʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʦʙʳʯʥʦ Microsoft Visual Basic for Applications) 

ʠʣʠ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʤʦʜʫʣʝʡ (ʦʙʳʯʥʦ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

ActiveX). 

¶ ɻʀʉ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ (ɻʀʉ-ʚʴʶʝʨʳ). ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʪʘ-

ʢʠʭ ʩʠʩʪʝʤ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʝʥʘ ʧʨʦʩʤʦʪʨʦʤ ʠ ʘʥʘʣʠʟʦʤ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʥʘʙʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʄʥʦʛʠʝ ɻʀʉ-ʚʴʶʝʨʳ 

ʧʦʟʚʦʣʷʶʪ ʚʦʦʙʱʝ ʪʦʣʴʢʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʠ ʧʦʣʫʯʘʪʴ ʢʨʘʪ-

ʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʳʙʨʘʥʥʳʭ ʥʘ ʢʘʨʪʝ ʦʙʲʝʢʪʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʤʥʦʛʠʝ ʬʠʨʤʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʩʚʦʠ  ɻʀʉ-

ʚʴʶʝʨʳ ʙʝʩʧʣʘʪʥʦ, ʟʘʨʘʙʘʪʳʚʘʷ ʜʝʥʴʛʠ ʪʦʣʴʢʦ ʥʘ ʧʨʦʜʘʞʝ ʙʦʣʝʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ɻʀʉ. 

¶ ɻʀʉ ʜʣʷ ʚʚʦʜʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʂ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪ 

ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʜʣʷ ɻʀʉ ʩ ʧʦʤʦʱʴʶ ʚʝʢʪʦʨʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

¶ ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ɻʀʉ. ʂ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪ ɻʀʉ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʦʪʨʘʩʣʠ. 

5. ɺʠʜʳ ɻʀʉ ʧʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ: 

¶ ɺʝʢʪʦʨʥʳʝ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʩ ʪʦʧʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʥʝʪʦ-

ʧʦʣʦʛʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʠʥʦʛʜʘ ʩ ʪʨʠʘʥʛʫʣʷʮʠ-

ʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 
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¶ ʈʘʩʪʨʦʚʳʝ. ʕʪʠ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʩ ʨʘʩʪʨʦʚʳ-

ʤʠ ʤʦʜʝʣʷʤʠ ʜʘʥʥʳʭ ʠ ʠʥʦʛʜʘ ʩ ʨʝʛʫʣʷʨʥʳʤʠ ʤʦʜʝʣʷʤʠ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ. 

¶ ɻʠʙʨʠʜʥʳʝ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʩʦʚʤʝʱʘʶʪ ʚ ʩʝʙʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʢ-

ʪʦʨʥʳʭ ʠ ʨʘʩʪʨʦʚʳʭ ɻʀʉ. 

6. ɺʠʜʳ ɻʀʉ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʣʘʪʬʦʨʤʝ, ʥʘ ʢʦʪʦʨʦʡ ʬʫʥʢʮʠ-

ʦʥʠʨʫʝʪ ɻʀʉ (ʨʠʩ. 1.8): 

¶ ʅʘʩʪʦʣʴʥʳʝ. ʂ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʚʝʩʪʥʳʭ 

ɻʀʉ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʠʭ ʜʘʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʭʨʘʥʷʶʪʩʷ ʚ 

ʬʘʡʣʘʭ, ʘ ʢʦʤʧʴʶʪʝʨʳ ʢʘʢ ʩʝʨʚʝʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʝʩ-

ʣʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʪʦ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʬʘʡʣ-ʩʝʨʚʝʨʦʚ. 

¶ ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ. ɺ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ 

ʭʨʘʥʷʪʩʷ ʧʦʣʥʦʩʪʴʶ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʦʩʦʙʦʡ ʧʨʦ-

ʛʨʘʤʤʦʡ ï ʩʝʨʚʝʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʕʪʦʪ ʩʝʨʚʝʨ 

ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʡ ʥʘʜʩʪʨʦʡʢʦʡ ʥʘʜ ʥʝʢʦʪʦʨʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ ʪʠʧʘ 

Microsoft SQL Server, Oracle, DB2, Sybase ʠ ʜʨ.). ɿʘʤʝʪʠʤ, ʯʪʦ ʤʥʦ-

ʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʝ ɻʀʉ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʩ ʩʝʨʚʝʨʘʤʠ, ʥʦ ʠ ʥʘʧʨʷʤʫʶ ʩ ʜʘʥʥʳʤʠ ʚ ʬʘʡʣʘʭ, ʪʦ ʝʩʪʴ ʵʪʠ ɻʀʉ 

ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ʥʘʩʪʦʣʴʥʳʭ. 
 

 
 

ʈʠʩ. 1.8. ɺʠʜʳ ɻʀʉ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʣʘʪʬʦʨʤʝ 
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¶ ɻʀʉ ʜʣʷ ʀʥʪʝʨʥʝʪʘ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʙʳʚʘʶʪ ʜʚʫʭ ʚʠʜʦʚ: ʘ) ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʥʳʝ ʬʫʥʢʮʠʠ HTTP-

ʩʝʨʚʝʨʘ, ʣʠʙʦ ʙ) ʥʘʙʦʨ r ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪ (ʦʙʳʯʥʦ 

ActiveX-ʦʙʲʝʢʪʦʚ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʫʱʝ-

ʩʪʚʫʶʱʠʡ HTML-ʢʦʜ ʠ ʧʨʦʠʟʚʦʣʴʥʳʤ ʦʙʨʘʟʦʤ ʥʘʩʪʨʦʝʥʳ. ʇʝʨ-

ʚʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ ʚʳʧʦʣʥʠʪʴ ʧʫʙʣʠʢʘʮʠʶ ʢʘʨʪ ʚ 

ʀʥʪʝʨʥʝʪʝ, ʥʦ ʚʪʦʨʦʡ ʧʦʜʭʦʜ ʙʦʣʝʝ ʛʠʙʦʢ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʝʨʤʠʥʦʤ çɻʀʉè ʥʘʟʳʚʘʪʁʩʷ ʦʯʝʥʴ ʤʥʦʛʠʝ ʠ 

ʚʝʩʴʤʘ ʨʘʟʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʕʪʠʤ ʩʣʦʚʦʤ ʦʧʠʩʳʚʘʶʪ ʢʘʢ 

ʩʦʙʩʪʚʝʥʥʦ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʪʘʢ ʠ ʩʘʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ɻʀʉ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʦʪʨʘʩ-

ʣʝʚʳʝ ɻʀʉ. 

1.5. ʆʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚ ɻʀʉ 

ɺ ʦʩʥʦʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʣʝʞʠʪ ʢʦʥʮʝʧʮʠʷ ʧʦʩʣʦʡʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʛʜʘ ʦʜʥʦʪʠʧʥʳʝ ʜʘʥʥʳʝ ʥʘ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʩʣʦʠ (ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʤʳʝ ʪʝʤʘʤʠ). ʉʦ-

ʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʩʣʦʸʚ ʚ ɻʀʉ ʦʙʨʘʟʫʝʪ ʢʘʨʪʫ. 

ɼʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʩʣʦʠ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʚ ʦʜʥʦʤ 

ʩʣʦʝ ʦʙʲʝʢʪʳ ʙʳʣʠ ʦʜʥʦʡ ʧʨʠʨʦʜʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʜʦʨʦʛʠ, ʨʝʢʠ, ʟʜʘʥʠʷ) 

ʣʠʙʦ ʠʤʝʣʠ ʦʜʠʥʘʢʦʚʫʶ ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʨʘʟʤʝʨʥʦʩʪʴ (ʪʦ ʝʩʪʴ 

ʢʦʛʜʘ ʠʭ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʪʦʯʢʘʤʠ, ʣʠʥʠʷʤʠ ʠʣʠ ʧʦʣʠʛʦʥʘʤʠ). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʯʨʝʟʤʝʨʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʸʚ ʩʦʟʜʘʚʘʪʴ ʥʝʞʝ-

ʣʘʪʝʣʴʥʦ. ʅʘʧʨʠʤʝʨ, ʥʝʪ ʩʤʳʩʣʘ ʩʦʟʜʘʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʩʣʦʠ ʜʣʷ ʘʚʪʦʤʦʙʠ-

ʣʝʡ ʨʘʟʥʳʭ ʤʘʨʦʢ, ʣʫʯʰʝ ʩʜʝʣʘʪʴ ʦʜʠʥ ʩʣʦʡ ʩ ʘʚʪʦʤʦʙʠʣʷʤʠ, ʧʨʠ ʵʪʦʤ 

ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ, ʦʧʠʩʳʚʘʶʱʝʤʫ ʘʚʪʦʤʦʙʠʣʴ, ʩʣʝʜʫʝʪ ʩʦʧʦʩʪʘʚʠʪʴ ʢʦʜ 

ʤʘʨʢʠ ʘʚʪʦʤʦʙʠʣʷ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʠʩ. 1.9 ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʥʘ 

ʢʦʪʦʨʦʡ ʠʟʦʙʨʘʞʝʥʳ ʞʠʣʳʝ ʜʦʤʘ, ʬʘʙʨʠʢʠ, ʟʘʧʨʘʚʢʘ, ʩʢʣʘʜʳ, ʨʘʟʣʠʯʥʳʝ 

ʘʚʪʦʤʦʙʠʣʠ, ʣʝʩʦʧʘʨʢʦʚʘʷ ʟʦʥʘ, ʨʝʢʘ, ʫʣʠʮʳ, ʤʦʩʪ, ʪʦʥʥʝʣʴ. ɼʣʷ ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʙʳʣʦ ʩʦʟʜʘʪʴ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʩʣʦʸʚ: 

1. ʉʣʦʡ ʘʚʪʦʤʦʙʠʣʝʡ. ʂʘʞʜʳʡ ʘʚʪʦʤʦʙʠʣʴ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʚ 

ʚʠʜʝ ʪʦʯʢʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʠʩʳʚʘʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʮʚʝʪʘ ʠ ʤʘʨʢʠ. 

2. ʉʣʦʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʘʚ-

ʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʦʩʝʚʳʭ ʣʠʥʠʡ ʣʠʙʦ ʚ 

ʚʠʜʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, ʪʦʯʥʦ ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʠʤʝʝʪ ʩʤʳʩʣ ʠʤʝʪʴ ʜʚʘ ʦʪʜʝʣʴʥʳʭ ʩʣʦʷ ʜʣʷ ʦʩʝʚʳʭ ʣʠʥʠʡ ʜʦʨʦʛ ʠ 

ʜʣʷ ʧʨʦʝʟʞʠʭ ʯʘʩʪʝʡ. 

3. ʉʣʦʡ ʜʝʨʝʚʴʝʚ. ɼʝʨʝʚʴʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ɻʀʉ ʚ ʚʠʜʝ ʪʦʯʝʯʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʟʘʜʘʥʳ ʘʪʨʠʙʫʪʳ ʪʠʧʘ ʜʝʨʝʚʘ, ʚʳʩʦʪʳ, 

ʜʠʘʤʝʪʨʘ. ɸʣʴʪʝʨʥʘʪʠʚʥʦ ʢʨʫʧʥʳʝ ʣʝʩʦʧʘʨʢʦʚʳʝ ʤʘʩʩʠʚʳ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠ-

ʩʘʥʳ ʚ ʚʠʜʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, ʦʢʘʡʤʣʷʶʱʠʭ ʩʧʣʦʰʥʳʝ ʟʦʥʳ ʥʘʩʘʞʜʝʥʠʡ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʤʘʩʩʠʚʘ ʜʝʨʝʚʴʝʚ ʚ ʘʪʨʠʙʫʪʘʭ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʧʣʦʪ-

ʥʦʩʪʴ ʧʦʩʘʜʢʠ, ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ ʜʝʨʝʚʴʝʚ. 
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ɿʜʘʥʠ̫ɼʦʨʦʛʠ

ɸʚʪʦʤʦʙʠʣʠ ɼʝʨʝʚɹʷ

ʈʝʢʠ

ɻʦʨʦʜ

 
 

ʈʠʩ. 1.9. ʆʙʱʘʷ ʩʭʝʤʘ ʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ɻʀʉ  

ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʣʦʠ ï ʥʘʙʦʨʳ ʦʜʥʦʪʠʧʥʳʭ ʜʘʥʥʳʭ 
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4. ʉʣʦʡ ʟʜʘʥʠʡ. ɿʜʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʢʦʥʪʫʨ ʟʜʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʟʝʤʣʠ. ɼʣʷ ʟʜʘʥʠʡ ʚ ʘʪʨʠʙʫʪʘʭ 

ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʪʠʧ ʟʜʘʥʠʷ (ʞʠʣʦʝ, ʧʨʦʤʳʰʣʝʥʥʦʝ, ʢʦʤʤʝʨʯʝʩʢʦʝ), ʘʜʨʝʩ, 

ʚʳʩʦʪʫ, ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʞʝʡ ʠ ʜʨ. 

5. ʉʣʦʡ ʨʝʢ. ʈʝʢʠ ʥʘ ʢʘʨʪʝ ʛʦʨʦʜʘ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ. ʅʘ ʜʨʫʛʠʭ ʙʦʣʝʝ ʤʝʣʢʠʭ ʢʘʨʪʘʭ (ʢʘʨʪʘʭ ʦʙʣʘʩʪʠ ʠʣʠ ʚʩʝʡ 

ʩʪʨʘʥʳ) ʨʝʢʠ ʯʘʩʪʦ ʤʦʜʝʣʠʨʫʶʪ ʩ ʧʦʤʦʱʴʶ ʣʦʤʘʥʳʭ. 

ɼʝʣʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʩʣʦʠ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʚ ɻʀʉ ʪʦʣʴʢʦ ʩ ʪʝʤʠ 

ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ɺ ʩʘʤʦʤ 

ʧʨʦʩʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ çʚʳʢʣʶʯʠʪʴè ʪʝ ʩʣʦʠ, ʢʦʪʦʨʳʝ ʥʘʤ ʥʝ ʥʫʞʥʳ, ʠ 

ʫʚʠʜʝʪʴ ʥʘ ʢʘʨʪʝ ʦʩʪʘʚʰʠʝʩʷ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ɺ ʯʸʤ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ɻʀʉ ʦʪ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ? 

2. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ɻʀʉ? 

3. ʂʘʢ ʚʳʛʣʷʜʠʪ ʪʠʧʠʯʥʘʷ ɻʀʉ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ? 

4. ʂʘʢʠʝ ʢʨʠʪʝʨʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɻʀʉ? 

5. ɺ ʢʘʢʠʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠ-

ʤʝʥʷʪʴ ɻʀʉ? 

6. ʂʘʢ ʦʨʛʘʥʠʟʦʚʘʥʳ ʜʘʥʥʳʝ ʚ ɻʀʉ? 

 

 



ɻʣʘʚʘ 2. ʄʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 
ʜʘʥʥʳʭ 

2.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ 

ɺ ʦʩʥʦʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʣʝʞʘʪ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʜʘʥ-

ʥʳʭ, ʷʚʣʷʶʱʠʝʩʷ ʦʪʨʘʞʝʥʠʝʤ ʨʝʘʣʴʥʳʭ ʩʫʱʥʦʩʪʝʡ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʦʪʥʦʰʝ-

ʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʠ ʜʨʫʛʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ, ʠʤʝʶʱʠʭ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʫʶ ʧʨʠʚʷʟʢʫ. ʂʘʞʜʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ɻʀʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯ-

ʥʳʝ ʦʪʜʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪr , ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʤʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʤʠ ʦʪʥʦh ʝʥʠʷʤʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ (ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢ-

ʪʘ ʤʝʩʪʥʦʩʪʠ) ï ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ ʨʝʘʣʴʥʦʩʪʠ, 

ʚʢʣʶʯʘʶʱʝʝ ʢʦʦʨʜʠʥʘʪʥʫʶ ʧʨʠʚʷʟʢʫ (ʦʧʠʩʘʥʠʝ ʛʝʦʤʝʪʨʠʠ) ʠ ʥʘʙʦʨ ʘʪʨʠ-

ʙʫʪʦʚ  (ʪʝʢʩʪʦʚʳʭ ʠ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ). 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ɻʀʉ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʙʘʟʦʚʳʝ ʪʠ-

ʧʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʨʠʩ. 2.1): 
 

ɺʝʢʪʦʨʥr ʝ ʦʙ̡ʝʢʪr

ɹʘʟʦʚrʝ ʪʠʧr ʧʨʦʩʪʨʘʥʩʪʚʝʥʥr ʭ ʦʙ̡ʝʢʪʦʚ

ʗʯʝʠʩʪrʝ ɻʣʝʤʝʥʪrʇʨʦʩʪrʝ ʬʠʛʫʨr ʉʣʦʞʥr ʝ ʬʠʛʫʨr

ʊʦʯʢʠ

ʄʫʣɹʪʠʪʦʯʢʠ

ʃʠʥʠʠ

ʇʦʣʠʛʦʥr

ʇʨ̫ʤʦʫʛʦʣɹʥʠʢʠ

ʕʣʣʠʧʩr

ɼʫʛʠ

ʉʧʣʘʡʥr

ʇʠʢʩʝʣʠ

ʗʯʝʡʢʠ

ʊʨʝʫʛʦʣɹʥʠʢʠ

ʈʘʩʪʨr

OLE-ʦʙ̡ʝʢʪr

ʅʘʜʧʠʩʠ

ʋʢʘʟʘʪʝʣʠ

ʈʘʟʤʝʨʥr ʝ ʣʠʥʠʠ

ʄʘʩh ʪʘʙʥr ʝ ʣʠʥʝʡʢʠ

ʉʪʨʝʣʢʠ ʥʘ ʩʝʚʝʨ

ʃʝʛʝʥʜr  ʢʘʨʪr

ʌʨʘʛʤʝʥʪr ʢʘʨʪrʄʝʪʘʬʘʡʣr

ʉʦʩʪʘʚʥr ʝ ʦʙ̡ʝʢʪr

 
ʈʠʩ. 2.1. ɹʘʟʦʚʳʝ ʪʠʧʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

 

ɺʝʢʪʦʨʥʳʝ ʦʙʲʝʢʪʳ (ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʝʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʠ ʪʦʧʦʣʦ-

ʛʠʯʝʩʢʦʡ ʤʦʜʝʣʷʭ ʜʘʥʥʳʭ, ʩʤ. ʥʠʞʝ): 

1. ʊʦʯʢʠ ï 0-ʤʝʨʥʳʝ (ʪʦʯʝʯʥʳʝ) ʦʙʲʝʢʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʢʦʦʨʜʠ-

ʥʘʪʘʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

2. ʄʫʣʴʪʠʪʦʯʢʠ ï 0-ʤʝʨʥʳʝ (ʪʦʯʝʯʥʳʝ) ʦʙʲʝʢʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝ-

ʩʢʦʣʴʢʠʭ (ʥʝ ʤʝʥʝʝ ʦʜʥʦʡ) ʪʦʯʝʢ. ʕʪʦʪ ʪʠʧ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ 

ʪʠʧʘ çʊʦʯʢʠè. 
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3. ʃʠʥʠʠ  (ʧʦʣʠʣʠʥʠʠ, ʧʦʣʠʧʦʣʠʣʠʥʠʠ) ï 1-ʤʝʨʥʳʝ (ʣʠʥʝʡʥʳʝ) ʦʙʲʝʢ-

ʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʥʝ ʤʝʥʝʝ ʜʚʫʭ) ʪʦʯʝʢ, ʩʦʝʜʠʥʸʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʨʝʟʢʘʤʠ (ʩʝʛʤʝʥʪʘʤʠ, ʜʫʛʘʤʠ). ɿʘʤʝʪʠʤ, ʯʪʦ ʥʝ ʚʩʝ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʳʝ ʪʦʯʢʠ ʤʦʛʫʪ ʩʦʝʜʠʥʷʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʨʝʟʢʘʤʠ, ʘ ʧʦʪʦʤʫ 

ʦʙʲʝʢʪʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʨʳʚʳ, ʪʦ ʝʩʪʴ ʙʳʪʴ ʪʦʧʦʣʦʛʠʯʝʩʢʠ 

ʥʝʩʚʷʟʘʥʥʳʤʠ. ʊʦʧʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʣʠʥʠʠ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʦʣʠʣʠ-

ʥʠʷʤʠ, ʘ ʥʝʩʚʷʟʘʥʥʳʝ ï ʧʦʣʠʧʦʣʠʣʠʥʠʷʤʠ. 

4. ʇʦʣʠʛʦʥʳ (ʦʙʣʘʩʪʠ,  ʨʝʛʠʦʥʳ) ï 2-ʤʝʨʥʳʝ (ʧʣʦʱʘʜʥʳʝ) ʦʙʲʝʢʪʳ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ (ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ) ʢʦʥʪʫʨʦʚ, ʟʘʜʘʥʥʳʭ ʚ ʚʠʜʝ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʘʤʢʥʫʪʳʭ ʣʠʥʠʡ, ʠ ʯʘʩʪʝʡ ʧʣʦʩʢʦʩʪʠ ʚʥʫʪʨʠ ʢʦʥʪʫʨʦʚ. 

ɺʳʰʝʧʨʠʚʝʜʥyʥʳʝ ʪʠʧʳ ʚʝʢʪʦʨʥʳʭ ʬʠʛʫʨ ʥʘʟʳʚʘʶʪ ʧʨʦʩʪʳʤʠ ʚ 

ʧʨʦʪʠʚʦʚʝʩ ʩʣʝʜʫʶʱʠʤ: 

5. ʉʣʦʞʥʳʝ ʬʠʛʫʨʳ (ʬʠʛʫʨʳ ʦʬʦʨʤʣʝʥʠʷ, ʦʙʲʝʢʪʳ ʉɸʇʈ ï ʠʟ ʩʠ-

ʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ) ï ʨʘʟʥʦʦʙʨʘʟʥʳʝ 0-, 1-, 2- ʠ 

3-ʤʝʨʥʳʝ ʬʠʛʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ɻʀʉ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘ 

ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, ʵʣʣʠʧʩʳ, ʜʫʛʠ ʵʣʣʠʧʩʘ, ʩʧʣʘʡʥʳ, 

ʚʥʝʜʨyʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠ ̫ (ʚ ʚʠʜʝ ʨʘʩʪʨʦʚ ʠ ʤʝʪʘʬʘʡʣʦʚ), OLE-ʦʙʲʝʢʪʳ 

(ʦʙʲʝʢʪʳ ʜʣʷ ʚʩʪʘʚʢʠ ʥʘ ʢʘʨʪʫ ʧʨʦʠʟʚʦʣʴʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ OLE ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows), ʨʘʟʣʠʯʥʳʝ ʪʝʢʩʪʦʚʳʝ 

ʥʘʜʧʠʩʠ, ʫʢʘʟʘʪʝʣʠ, ʨʘʟʤʝʨʥʳʝ ʣʠʥʠʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ 

ʦʬʦʨʤʣʝʥʠʷ ʢʘʨʪ ʚ ɻʀʉ (ʤʘʩʰʪʘʙʥʳʝ ʣʠʥʝʡʢʠ, ʩʪʨʝʣʢʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ 

ʩʝʚʝʨ, ʣʝʛʝʥʜ rʢʘʨʪʳ, ʬʨʘʛʤʝʥʪʳ ʜʨʫʛʠʭ ʢʘʨʪ). 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʧʦʩʪʨʦʝʥʠʝ 

ʦʚʝʨʣʝʝʚ, ʙʫʬʝʨʥʳʭ ʟʦʥ, ʘʥʘʣʠʟ ʙʣʠʟʦʩʪʠ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʦʞʥʳʭ ʬʠ-

ʛʫʨ ʚʥʘʯʘʣʝ ʚʳʧʦʣʥʷʝʪʩʷ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʨʦʩʪʝr ʪʠʧʳ. 

ʗʯʝʠʩʪʳʝ ʵʣʝʤʝʥʪʳ (ʵʣʝʤʝʥʪʳ ʨʘʩʪʨʦʚʳʭ, ʨʝʛʫʣʷʨʥʳʭ ʠ ʥʝʨʝʛʫ-

ʣʷʨʥʳʭ ʤʦʜʝʣʝʡ): 

6. ʇʠʢʩʝʣʠ ï 2-ʤʝʨʥʳʝ (ʧʣʦʱʘʜʥʳʝ) ʦʙʲʝʢʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʵʣʝʤʝʥʪʘ-

ʤʠ ʨʝʛʫʣʷʨʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʝʰʝʪʢʠ ʚ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

7. ʗʯʝʡʢʠ ï 2-ʤʝʨʥʳʝ (ʧʣʦʱʘʜʥʳʝ) ʦʙʲʝʢʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʵʣʝʤʝʥʪʘʤʠ 

ʨʝʛʫʣʷʨʥʦʛʦ ʨʘʟʙʠʝʥʠʷ ʚ ʤʦʜʝʣʠ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʠ. 

8. ʊʨʝʫʛʦʣʴʥʠʢʠ ï 2-ʤʝʨʥʳʝ (ʧʣʦʱʘʜʥʳʝ) ʦʙʲʝʢʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʵʣʝ-

ʤʝʥʪʘʤʠ ʨʘʟʙʠʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢʠ ʚ ʥʝʨʝʛʫʣʷʨʥʦʡ ʤʦʜʝʣʠ 

ʪʨʠʘʥʛʫʣʮ̫ʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʄʦʜʝʣʴ ʜʘʥʥʳʭ ï ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ ʦʜʥʦʪʠʧʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢ-

ʪʦʚ, ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʟʥʘʥʠʡ ʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʚ ʤʦʜʝʣʠ. 

ɺʩʝ ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ 

ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ (ʨʠʩ. 2.2).  

ɺʝʢʪʦʨʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʦʪ-

ʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʧʨʠʤʝʨ ʛʨʘʥʠʮ ʨʝʢ, ʦʟʝʨ, ʢʦʥʪʫʨʦʚ ʟʜʘʥʠʡ, ʦʩʝʡ ʜʦʨʦʛ 

ʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɺ ʚʝʢʪʦʨʥʳʭ ʤʦʜʝʣʷʭ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʟʘʜʘ-

ʸʪʩʷ ʥʝʢʦʪʦʨʳʤ ʥʘʙʦʨʦʤ ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ 

ʪʘʢʞʝ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʘʪʨʠʙʫʪʦʚ.  



ʄʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 23 

ɺʝʢʪʦʨʥr ʝ ʤʦʜʝʣʠ

ʄʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥr ʭ ʜʘʥʥr ʭ

ʗʯʝʠʩʪrʝ ʤʦʜʝʣʠ

ʐʝʡʧ-ʤʦʜʝʣɹ ʇʦʢʨr ʪʠʝ ʈʘʩʪʨ ʈʝʛʫʣ̫ʨʥʘ̫ ʩʝʪɹ ʊʨʠʘʥʛʫʣ̫ʮʠ̫ʉɸʇʈ-ʤʦʜʝʣʠ ʊʨʘʥʩʧʦʨʪʥʘ̫ ʩʝʪɹ

ʅʝʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʊʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʈʝʛʫʣ̫ʨʥr ʝ ʤʦʜʝʣʠ ʅʝʨʝʛʫʣ̫ʨʥr ʝ ʤʦʜʝʣʠ

 
 

ʈʠʩ. 2.2. ʄʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

 

ɺ ʚʝʢʪʦʨʥʳʭ ʥʝʪʦʧʦʣʦʛʠʯʝʩʢʠʭ  ʤʦʜʝʣʷʭ ʚʩʝ ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ ʧʦʣ-

ʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʤʦʛʫʪ ʧʨʦʠʟʚʦʣʴʥʦ ʨʘʟʤʝʱʘʪʴʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺʝʢʪʦʨʥʳʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʦʩʪʦʷʪ ʠʟ ʩʦʙʩʪʚʝʥʥʦ ʦʧʠʩʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʠʟ ʦʧʠʩʘʥʠʡ ʪʦʧʦʣʦʛʠʠ ï ʦʪʥʦʰʝʥʠʡ ʦʪʜʝʣʴ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʥyʥʳʤʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠ-

ʤʠ ʤʦʜʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʥʦ-ʫʟʣʦʚʘʷ ʤʦʜʝʣʴ (ʧʦʢʨʳʪʠʝ) ʠ ʪʨʘʥʩʧʦʨʪ-

ʥʘʷ ʩʝʪʴ.  

ʗʯʝʠʩʪʳʝ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʶʪ ʥʝʧʨʝʨʳʚʥʳʝ ʧʦʣʷ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ 

ʬʦʪʦʩʥʠʤʢʠ ʤʝʩʪʥʦʩʪʠ, ʧʦʣʷ ʟʘʛʨʷʟʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʳʩʦʪʥʳʭ 

ʦʪʤʝʪʦʢ (ʨʝʣʴʝʬ). ɺ ʷʯʝʠʩʪʳʭ ʤʦʜʝʣʷʭ ʥʝʢʦʪʦʨʳʡ ʫʯʘʩʪʦʢ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʨʘʟʨʳʚʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʜʠʥʘʢʦʚʳʝ (ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʚ ʨʘʩʪʨʦʚʦʡ ʠʣʠ 

ʪʨʝʫʛʦʣʴʥʠʢʠ ʚ ʨʝʛʫʣʷʨʥʦʡ ʤʦʜʝʣʠ) ʠʣʠ ʨʘʟʣʠʯʥʳʝ ʬʨʘʛʤʝʥʪʳ (ʪʨʝʫʛʦʣʴ-

ʥʠʢʠ ʚ ʥʝʨʝʛʫʣʷʨʥʦʡ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʧʠ-

ʩʳʚʘʝʪʩʷ ʩʚʦʠʤ ʥʘʙʦʨʦʤ ʘʪʨʠʙʫʪʦʚ. 
 

ɺ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ  ʚʩʝ ʜʘʥʥʳʝ ʦʨʛʘʥʠʟʫʶʪʩʷ ʚ ʣʦʛʠʯʝ-

ʩʢʠʝ ʛʨʫʧʧʳ (ʪʝʤʘʪʠʯʝʩʢʠʝ), ʥʘʟʳʚʘʝʤʳʝ ʩʣʦʷʤʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʢʘʨʪʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʣʦʡ ʢʘʨʪʳ (ʪʝʤʘ) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʜʥʦʪʠʧʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝʣʥyʥʳʭ ʚ ʦʜʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʥʘ ʦʙʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ.  

ʆʧʨʝʜʝʣʝʥʠʝ. ʂʘʨʪʘ ʚ ɻʀʉ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʣʦʸʚ, ʦʧʨʝ-

ʜʝʣyʥʥʳʭ ʥʘ ʦʙʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʨʘʩʩʤʦʪʨʠʤ ʝʱʸ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʝʡʰʠʭ 

ʧʦʥʷʪʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ (ʎʄʄ) ï ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʥʘʙʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʭ ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʫʱʥʦʩʪʝʡ ʠ ʟʥʘʥʠʡ ʦ ɿʝʤʣʝ.  

ʎʄʄ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʲʝʢʪʥʦʤʫ ʩʦʩʪʘʚʫ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʠ 

ʧʣʘʥʦʚ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʠʩʘʥʠʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ɿʝʤʣʠ, ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʎʠʬʨʦʚʘʷ ʢʘʨʪʘ ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʤʘʞʥʳʭ ʢʘʨʪ, ʦʙʱʝʧʨʠʥʷʪʳʭ ʚ ʢʘʨʪʦʛʨʘʬʠʠ. ɺ ʥʝʢʦ-

ʪʦʨʦʤ ʩʤʳʩʣʝ ʮʠʬʨʦʚʘʷ ʢʘʨʪʘ ʷʚʣʷʝʪʩʷ ʫʧʨʦʱʥyʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 
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ʎʄʄ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʪʦʣʴʢʦ ʪʝ ʜʘʥʥʳʝ ʧʦ ʦʙʲʝʢʪʘʤ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦ-

ʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʢʘʨʪʝ.  

ʆʧʨʝʜʝʣʝʥʠʝ. ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ) ï ʯʘʩʪʴ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʘʷ ʬʦʨʤʫ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʎʄʈ ʚ ʛʝʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʷʯʝʠʩʪʳʭ ʤʦʜʝʣʝʡ 

ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʤʳʭ ʦʙʳʯʥʦ DEM (ʘʥʛʣ. Digital Elevation Model ï ʨʝʛʫʣʷʨ-

ʥʘʷ ʩʝʪʴ ʚʳʩʦʪ) ʠ TIN (ʘʥʛʣ. Triangulation Irregular Network ï ʥʝʨʝʛʫʣʷʨʥʘʷ 

ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʘʷ ʩʝʪʴ). 

ɺ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʎʄʄ, ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ ʠ ʎʄʈ ʷʚ-

ʣʷʶʪʩʷ ʯʘʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʨʪ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʥʘʙʦʨʳ ʩʣʦʸʚ.  

2.2. ʅʝʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ 

ɺ ʚʝʢʪʦʨʥʳʭ ʥʝʪʦʧʦʣʦʛʠʯʝʩʢʠʭ  ʤʦʜʝʣʷʭ ʚʩʝ ʦʙʲʝʢʪʳ ʧʨʦʠʟʚʦʣʴʥʦ ʠ 

ʥʝʟʘʚʠʩʠʤʦ ʨʘʟʤʝʱʝʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʊʝʨʤʠʥ çʥʝʪʦʧʦʣʦʛʠʯʝʩʢʘʷè ʚ ʧʨʦʪʠʚʦʚʝʩ çʪʦʧʦʣʦʛʠʯʝʩʢʦʡè ʧʦʜʯʨy-

ʢʠʚʘʝʪ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʬʠʛʫʨʳ ʚ ʧʨʝʜʝʣʘʭ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʥʠʢʘʢ ʤʝʞʜʫ ʩʦ-

ʙʦʡ ʥʝ ʩʚʷʟʘʥʳ ʠ ʥʝ ʚʣʠʷʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʉʨʝʜʠ ʚʝʢʪʦʨʥʳʭ ʥʝʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚ-

ʥʳʭ ʧʦʜʚʠʜʘ: ʰʝʡʧ-ʤʦʜʝʣʴ ʠ ʉɸʇʈ-ʤʦʜʝʣʴ. 

ʐʝʡʧ-ʤʦʜʝʣʴ 

ɺ ʰʝʡʧ-ʤʦʜʝʣʠ ʜʦʧʫʩʪʠʤʳ 4 ʚʠʜʘ ʜʘʥʥʳʭ: ʪʦʯʢʠ, ʣʠʥʠʠ, ʧʦʣʠʛʦʥʳ ʠ 

ʤʫʣʴʪʠʪʦʯʢʠ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʩʣʦʷ ʢʘʨʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ 

ʚʠʜʝ ʰʝʡʧ-ʤʦʜʝʣʠ, ʜʦʧʫʩʢʘʶʪʩʷ ʦʙʲʝʢʪʳ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʚʠʜʘ. ʉʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʩʣʦʠ ʢʘʨʪʳ ʧʨʠ ʵʪʦʤ ʥʘʟʳʚʘʶʪʩʷ ʪʦʯʝʯʥʳʤʠ, ʣʠʥʝʡʥʳʤʠ, ʧʦʣʠ-

ʛʦʥʘʣʴʥʳʤʠ (ʧʣʦʱʘʜʥʳʤʠ) ʠ ʤʫʣʴʪʠʪʦʯʝʯʥʳʤʠ. 

ɼʘʥʥʳʝ ʚ ʰʝʡʧ-ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʠ ʪʦ-

ʛʜʘ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʚʫʤʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ),( yx , ʘ ʪʘʢʞʝ ʚ 3- (ʢʦʦʨʜʠ-

ʥʘʪʳ ),,( zyx  ʠʣʠ ),,( myx ) ʠ 4-ʤʝʨʥʦʤ (ʢʦʦʨʜʠʥʘʪʳ ),,,( mzyx ) ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ. ʂʦʦʨʜʠʥʘʪʘ m ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʤʝ-

ʨʳè ʜʣʷ ʣʠʥʠʡ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʤʝʨʳ ʦʧʠʩʳʚʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʝʢʦʪʦʨʦʛʦ 

ʥʘʯʘʣʘ (ʧʠʢʝʪʘʞʥʦʝ ʨʘʩʩʪʦʷʥʠʝ). ɼʣʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʰʝʡʧ-ʜʘʥʥʳʭ (ʪʦʯʝʢ, 

ʧʦʣʠʛʦʥʦʚ ʠ ʤʫʣʴʪʠʪʦʯʝʢ) ʤʝʨʘ ʦʙʳʯʥʦ ʥʝ ʠʩʧʦʣʟɹʫʝʪʩʷ. 

1. ʊʦʯʢʠ ʚ ʰʝʡʧ-ʤʦʜʝʣʠ ʷʚʣʷʪʁʩʷ 0-ʤʝʨʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʦʧʠʩʳʚʘʝ-

ʤʳʤʠ ʥʘʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ. ʊʦʯʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘ ʢʘʨʪʝ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ 

ʛʦʨʦʜʘ ʥʘ ʢʘʨʪʝ ʤʠʨʘ, ʢʦʣʦʜʮʳ, ʧʦʞʘʨʥʳʝ ʛʠʜʨʘʥʪʳ ʥʘ ʧʣʘʥʝ ʛʦʨʦʜʘ, ʚr -

ʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʨʝʣʴʝʬʘ. 

2. ʄʫʣʴʪʠʪʦʯʢʠ ʚ ʰʝʡʧ-ʤʦʜʝʣʠ ʪʘʢʞʝ ʷʚʣʷʪʁʩʷ 0-ʤʝʨʥʳʤʠ ʦʙʲʝʢ-

ʪʘʤʠ ʠ ʩʦʩʪʦʪ̫ ʠʟ ʥʝʥʫʣʝʚʦʛʦ ʥʘʙʦʨʘ ʥʝʩʦʝʜʠʥʸʥʥʳʭ ʪʦʯʝʢ. ʕʪʦʪ ʪʠʧ ʦʙʲ-

ʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʪʠʧʘ çʪʦʯʢʠè. ʄʫʣʴʪʠʪʦʯʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʝ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ. 

3. ʃʠʥʠʠ ʚ ʰʝʡʧ-ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ 1-ʤʝʨʥʳʤʠ (ʣʠʥʝʡʥʳʤʠ) ʦʙʲʝʢʪʘ-

ʤʠ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʝʜʠʥʸʥʥʳʭ ʦʪʨʝʟʢʘʤʠ ʪʦʯʝʢ. 

ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʷʶʪ ʪʨʠ ʚʠʜʘ ʣʠʥʠʡ: ʩʧʘʛʝʪʪʠ, ʩʪʨʫʥʳ ʠ ʢʦʣɹʮʘ.  
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ʉʧʘʛʝʪʪʠ ʤʦʛʫʪ ʩʘʤʦʧʝʨʝʩʝʢʘʪʴʩʷ, ʘ ʩʪʨʫʥʳ ʠ ʢʦʣʴʮʘ ʥʝ ʤʦʛʫʪ. ʂʦʣʴ-

ʮʘ ʠʤʝʶʪ ʩʦʚʧʘʜʘʶʱʠʝ ʥʘʯʘʣʴʥʫʶ ʠ ʢʦʥʝʯʥʫ  ʁʪʦʯʢʠ. ɺʩʝ ʣʠʥʝʡʥʳʝ ʦʙʲ-

ʝʢʪʳ ʠʤʝʶʪ ʥʝʢʦʪʦʨʦʝ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ, ʥʦ ʚʩʝʛʜʘ ʥʫʣʝʚʫʶ ʧʣʦɦ ʘʜʴ. 

ʉʧʘʛʝʪʪʠ ʜʦʣʞʥʳ ʩʦʩʪʦʷʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʠʟ ʦʜʥʦʛʦ ʦʪʨʝʟʢʘ, ʩʦ-

ʝʜʠʥʷʶʱʝʛʦ ʜʚʝ ʥʝʩʦʚʧʘʜʘʶʱʠʝ ʪʦʯʢʠ. ʉʧʘʛʝʪʪʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʵʢʩʧʦʨʪʝ ʜʘʥʥʳʭ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʠʩʪʦʯʥʠʢʘ ʣʠʥʝʡʥʳʭ ʜʘʥʥʳʭ, ʛʜʝ ʪʦ-

ʧʦʣʦʛʠʯʝʩʢʘʷ ʢʦʨʨʝʢʪʥʦʩʪʴ ʜʘʥʥʳʭ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ. ʅʘ ʨʠʩ. 2.3 ʧʨʠʚʝʜʸʥ 

ʧʨʠʤʝʨ ʜʦʧʫʩʪʠʤʦʛʦ ʦʙʝ̡ʢʪʘ ʪʠʧʘ ʩʧʘʛʝʪʪʠ. 
 

 
 

ʈʠʩ. 2.3. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʪʠʧʘ çʩʧʘʛʝʪʪʠè 

 

ʉʪʨʫʥʳ ʪʘʢʞʝ ʜʦʣʞʥʳ ʩʦʩʪʦʷʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʠʟ ʦʜʥʦʛʦ ʦʪʨʝʟʢʘ, 

ʩʦʝʜʠʥʷʶʱʝʛʦ ʜʚʝ ʥʝʩʦʚʧʘʜʘʶʱʠʝ ʪʦʯʢʠ. ʇʨʠ ʚʚʦʜʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ 

ʩʪʨʫʥ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʥʘ ʪʦ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʩʘʤʦʧʝʨʝʩʝʯʝʥʠʡ ʦʪ-

ʨʝʟʢʦʚ ʩʪʨʫʥʳ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʣʣʠʥʝʘʨʥʳʭ ʦʪʨʝʟʢʦʚ. ʇʨʠʤʝ-

ʨʳ ʜʦʧʫʩʪʠʤʦʡ ʠ ʥʝʜʦʧʫʩʪʠʤʦʡ ʩʪʨʫʥ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2.4. 
 

 
 

ʈʠʩ. 2.4. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʪʠʧʘ çʩʪʨʫʥʘè 

(ʩʣʝʚʘ ï ʜʦʧʫʩʪʠʤʳʝ, ʩʧʨʘʚʘ ï ʥʝʪ) 

 

ʂʦʣʴʮʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʚʧʘʜʘʶʱʠʝ ʥʘʯʘʣʴʥʫʶ ʠ ʢʦʥʝʯʥʫʶ ʪʦʯʢʠ. 

ʇʨʠ ʚʚʦʜʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʢʦʣʝʮ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 

ʩʘʤʦʧʝʨʝʩʝʯʝʥʠʡ ʦʪʨʝʟʢʦʚ ʢʦʣʴʮʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʣʣʠʥʝʘʨ-

ʥʳʭ ʦʪʨʝʟʢʦʚ. ʅʘ ʨʠʩ. 2.5 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʜʦʧʫʩʪʠʤʦʛʦ ʠ ʥʝʜʦʧʫʩʪʠ-

ʤʦʛʦ ʢʦʣʝʮ. 
 

 
 

ʈʠʩ. 2.5. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʪʠʧʘ çʢʦʣʴʮʦè 

(ʩʣʝʚʘ ï ʜʦʧʫʩʪʠʤʳʝ, ʩʧʨʘʚʘ ï ʥʝʪ) 

 

4. ʇʦʣʠʛʦʥʳ ʚ ʰʝʡʧ-ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ 2-ʤʝʨʥʳʤʠ (ʧʣʦʱʘʜʥʳʤʠ) 

ʦʙʲʝʢʪʘʤʠ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ (ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ) ʢʦʥʪʫʨʘʤʠ, ʟʘ-

ʜʘʥʥʳʤʠ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ ʟʘʤʢʥʫʪʳʭ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʣʠʥʠʡ. 

ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʠʟ ʵʪʠʭ ʢʦʥʪʫʨʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʚʥʝʰʥʠʤ, ʘ ʦʩʪʘʣʴ-



26 ɻʣʘʚʘ 2 

ʥʳʝ ï ʚʥʫʪʨʝʥʥʠʤʠ. ɺʥʫʪʨʝʥʥʠʝ ʢʦʥʪʫʨʳ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʟʘʜʘʚʘʪʴʩʷ ʚ 

ʧʦʨʷʜʢʝ ʦʙʭʦʜʘ ʢʦʥʪʫʨʘ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʘ ʚʥʝʰʥʠʝ ï ʧʨʦʪʠʚ. 

ʅʘ ʨʠʩ. 2.6 ʧʨʠʚʝʜʥy ʧʨʠʤʝʨ ʧʦʣʠʛʦʥʘ ʩ ʜʚʫʤʷ ʢʦʥʪʫʨʘʤʠ. 
 

 
 

ʈʠʩ. 2.6. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʪʠʧʘ çʧʦʣʠʛʦʥè 

 

ɼʣʷ ʢʘʞʜʦʡ ʬʠʛʫʨʳ ʚ ʰʝʡʧ-ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʥʝʢʦ-

ʪʦʨʦʝ ʯʠʩʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʯʠʩʣʦʚʳʭ ʠʣʠ ʪʝʢʩʪʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʘʪʨʠ-

ʙʫʪʦʚ), ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʉɸʇʈ-ʤʦʜʝʣʴ 

ʉɸʇʈ-ʤʦʜʝʣʴ (ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʪʠʧʠʯʥʘʷ ʜʣʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ) ʠʩʧʦʣʟɹʫʝʪʩʷ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʢʘʨʪ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ 

ʯʝʨʪʝʞʝʡ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʩʣʦʷ ʢʘʨʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ 

ʉɸʇʈ-ʤʦʜʝʣʠ, ʜʦʧʫʩʢʘʶʪʩʷ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ: ʧʨʦʩʪʳʝ (ʪʦʯʢʠ, 

ʤʫʣʴʪʠʪʦʯʢʠ, ʣʠʥʠʠ, ʧʦʣʠʛʦʥʳ) ʠ ʩʣʦʞʥʳʝ (ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, ʜʫʛʠ, ʵʣʣʠʧ-

ʩʳ, ʩʧʣʘʡʥʳ, ʨʘʩʪʨʳ, ʤʝʪʘʬʘʡʣʳ, OLE-ʦʙʲʝʢʪʳ, ʥʘʜʧʠʩʠ, ʫʢʘʟʘʪʝʣʠ, ʨʘʟ-

ʤʝʨʥʳʝ ʣʠʥʠʠ ʠ ʵʣʝʤʝʥʪʳ ʦʬʦʨʤʣʝʥʠ̫ ʢʘʨʪ). 

ʉɸʇʈ-ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦ-

ʚʝ ʩʣʦʞʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ ʩʭʝʤ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ. 

2.3. ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ 

ɺʝʢʪʦʨʥʘʷ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ 3 ʦʩʥʦʚʥʳʭ ʪʠʧʘ 

ʦʙʲʝʢʪʦʚ: ʫʟʣr, ʜʫʛʠ ʠ ʨʝʛʠʦʥ.r ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʠʤʝʝʪ ʫʥʠʢʘʣʴ-

ʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ID, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʟʘʠʤʥʳʝ 

ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

ʉʣʦʡ ʢʘʨʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʚʠʜʝ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, 

ʥʘʟʳʚʘʝʪʩʷ ʧʦʢʨʳʪʠʝʤ. ʕʪʦʪ ʪʝʨʤʠʥ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʟʘʠʤʥʦʝ 

ʥʘʣʦʞʝʥʠʝ ʜʫʛ ʠ ʨʝʛʠʦʥʦʚ ʚ ʤʦʜʝʣʠ ʧʦʢʨʳʪʠʷ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ, ʘ ʚʩʷ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʨʝʛʠʦʥʦʚ ʚ ʤʦʜʝʣʠ ʚʤʝʩʪʝ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʨʝʛʠʦʥʦʤ çʧʦʢʨʳʚʘ-

ʝʪè ʚʩʶ ʧʣʦʩʢʦʩʪʴ (ʨʠʩ. 2.7). 

ʋʟʣʳ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʤʠ ʪʦʯʝʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ),( yx . 
ɼʫʛʠ ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ï ʣʦʤʘʥʳʤʠ, ʩʦʝʜʠʥʷʶʱʠʤʠ 

ʧʘʨʫ ʫʟʣʦʚ ʧʦʢʨʳʪʠʷ ʠ ʧʨʦʭʦʜʷʱʠʤʠ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʭ ʪʦʯʝʢ. ʂʨʦʤʝ ʪʦʛʦ, ʜʫʛʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʩʳʣʢʘʤʠ ʥʘ ʜʚʘ ʩʤʝʞ-

ʥʳʭ (ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ) ʨʝʛʠʦʥʘ. ʄʝʞʜʫ ʩʦʙʦʡ ʜʫʛʠ ʦʜʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʝʨʝʩʝ-

ʢʘʪʴʩʷ ʥʝ ʤʦʛʫʪ. 
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ʈʠʩ. 2.7. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʤʦʜʝʣʠ çʧʦʢʨʳʪʠʷè  

(1ï9 ï ʫʟʣʳ, 10ï17 ï ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʯʢʠ, aïk ï ʜʫʛʠ,  

AïD ï ʨʝʛʠʦʥʳ, U ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʨʝʛʠʦʥ) 

 
ʈʝʛʠʦʥʳ  (ʦʙʣʘʩʪʠ,  ʧʦʣʠʛʦʥʳ) ʷʚʣʷʶʪʩʷ ʧʣʦʱʘʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʙʦʨʦʤ ʢʦʥʪʫʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʜʫʛ ʧʦʢʨʳʪʠʷ. ʄʝʞʜʫ ʩʦʙʦʡ ʨʝʛʠ-

ʦʥʳ ʦʜʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʝʨʝʩʝʢʘʪʴʩʷ ʥʝ ʤʦʛʫʪ. 

ʈʝʛʠʦʥʳ ʙʳʚʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ: 

ʇʨʦʩʪʦʡ ʨʝʛʠʦʥ ï ʨʝʛʠʦʥ, ʩʦʜʝʨʞʘʱʠʡ ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʥʪʫʨ. 

ʉʦʩʪʘʚʥʦʡ ʨʝʛʠʦʥ ï ʨʝʛʠʦʥ, ʩʦʜʝʨʞʘʱʠʡ ʙʦʣʝʝ ʦʜʥʦʛʦ ʢʦʥʪʫʨʘ. ʇʨʠ 

ʵʪʦʤ ʩʦʩʪʘʚʥʳʝ ʨʝʛʠʦʥʳ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʪʦʧʦʣʦʛʠʯʝʩʢʠ ʥʝʩʚʷʟʘʥʥʳʭ ʯʘ-

ʩʪʝʡ ʠ ʠʤʝʪʴ ʜʳʨʢʠ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʨʝʛʠʦʥ ï ʯʘʩʪʴ ʧʣʦʩʢʦʩʪʠ, ʥʝ ʚʭʦʜʷʱʘʷ ʥʠ ʚ ʦʜʠʥ ʨʝ-

ʛʠʦʥ ʧʦʢʨʳʪʠʷ. ʕʪʦ ʧʦʥʷʪʠʝ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʮʠʝʡ ʠ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚ ʤʦʜʝʣʠ ʧʦʢʨʳʪʠʷ. 

2.4. ʄʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 

ʄʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ (ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ) ʩʝʪʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚ ʚʠʜʝ ʩʚʷʟʘʥʥʦʛʦ ʛʨʘʬʘ ʩʭʝʤʳ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʘʚʠʘʣʠʥʠʡ ʠ ʚʦʜ-

ʥʳʭ ʤʘʨʰʨʫʪʦʚ) ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʝʪʝʚʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ ʩʦʜʝʨʞʠʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʦʙʲʝʢʪʦʚ (ʫʟʣr ʠ ʜʫ-

ʛʠ), ʘ ʪʘʢʞʝ ʦʜʠʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ï ʤʘʨʰʨʫʪʳ (ʨʠʩ. 2.8). 

1. ʋʟʣʳ ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʤʠ ʪʦʯʝʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʝ-

ʤʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ),( yx . ʋʟʣʳ ʤʦʛʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʘʢ ʟʘʧʨʝʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦ-

ʨʳʭ ʧʦʚʦʨʦʪʦʚ ʠ ʚʨʝʤʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. 
2. ɼʫʛʠ ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ï ʣʦʤʘʥʳʤʠ, ʩʦʝʜʠʥʷʶʱʠʤʠ 

ʧʘʨʫ ʫʟʣʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʠ ʧʨʦʭʦʜʷʱʠʤʠ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʯʝʢ. ʂʘʞʜʘʷ ʜʫʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʣʠʥʦʡ ʠʣʠ ʚʨʝʤʝ-
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ʥʝʤ ʜʚʠʞʝʥʠʷ ʧʦ ʥʝʡ, ʨʘʟʨʝʰʥyʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʚʠʞʝʥʠʷ, ʢʣʘʩʩʦʤ 

ʜʦʨʦʛʠ ʠʣʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʜʨ. 

3. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʦʙʲ-

ʝʢʪʳ ʝʱʸ ʦʜʥʦʛʦ ʪʠʧʘ ï ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ. ʂʘʞʜʳʡ ʤʘʨh -

ʨʫʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʟʘʤʢʥʫʪʘʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʟʣʦʚ 

ʠ ʜʫʛ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʤʠ ʯʠʩʣʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʥʘʧʨʠʤʝʨ, ʨʘʩ-

ʯyʪʥʦʝ ʚʨʝʤ ̫ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʯʝʨʝʟ ʦʩʪʘʥʦʚʢʠ). 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʤʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʧʦʭʦʞʘ ʥʘ ʤʦʜʝʣʴ 

ʧʦʢʨʳʪʠʷ ʙʝʟ ʨʝʛʠʦʥʦʚ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʢʨʳʪʠʷ, ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʝʪʠ ʜʦʧʫʩʪʠʤʦ ʚʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʜʫʛ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʥʘʧʨʠʤʝʨ, 

ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʧʝʨʝʩʝʯʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. 
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ʈʠʩ. 2.8. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʤʦʜʝʣʠ çʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴè  

(1ï7 ï ʫʟʣʳ, 8ï12 ï ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʯʢʠ, 7ï9 ï ʦʩʪʘʥʦʚʢʠ,  

aïn ï ʜʫʛʠ, AïB ï ʤʘʨʰʨʫʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ) 
 

2.5. ʈʘʩʪʨʦʚʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ 

ʈʘʩʪʨʦʚʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠ ʩʘʤʦʡ ʧʝʨʚʦʡ ʤʦʜʝ-

ʣʴʶ ʜʘʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ. ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʚʩʷ ʧʣʦʩʢʦʩʪʴ ʨʘʟʙʠʚʘʝʪʩʷ 

ʩʠʩʪʝʤʦʡ ʨʘʚʥʦʦʪʩʪʦʷʱʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʨʷʤʳʭ ʥʘ 

ʦʜʠʥʘʢʦʚʳʝ ʷʯʝʡʢʠ ï ʧʠʢʩʝʣʠ, ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʩʦʧʦʩʪʘʚʣʝʥ ʢʘʢʦʡ-ʪʦ 

ʢʦʜ. ɺ ʢʘʞʜʦʤ ʧʠʢʩʝʣʝ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʢʘʢʘʷ-ʪʦ ʯʠʩʣʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʚʳʩʦʪʘ ʨʝʣʴʝʬʘ, ʮʚʝʪ ʥʘ ʬʦʪʦʩʥʠʤʢʝ, ʫʨʦʚʝʥʴ ʟʘ-

ʛʨʷʟʥʝʥʠ ̫ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ) ʠʣʠ ʢʦʜ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʠʢʩʝʣʴ. 

ʅʘ ʨʠʩ. 2.9 ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʚ ʚʝʢʪʦʨʥʦʡ ʠ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ. ɺ ʚʝʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦ-

ʣʠʛʦʥʘ A, B, C ʠ D ʟʘʜʘʥʳ ʢʦʦʨʜʠʥʘʪʳ ʛʨʘʥʠʮ ʧʦʣʠʛʦʥʦʚ, ʪʦ ʝʩʪʴ ʚ ʚʝʢʪʦʨ-

ʥʦʡ ʤʦʜʝʣʠ ʫʢʘʟʳʚʘʝʪʩʷ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʦʙʲʝʢʪ. ɺ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ ʚʩ y

ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʟʜʝʣʝʥʦ ʥʘ ʧʠʢʩʝʣʠ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ ʢʦʜ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʪʦ ʝʩʪʴ ʚ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ ʭʨʘʥʠʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʪʝʨʨʠʪʦʨʠʠ. 
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ʈʠʩ. 2.9. ʇʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʚʝʢʪʦʨʥʦʡ (ʚʚʝʨʭʫ)  

ʠ ʨʘʩʪʨʦʚʦʡ (ʚʥʠʟʫ) ʤʦʜʝʣʷʭ ʜʘʥʥʳʭ  

 
ʅʘ ʧʨʠʤʝʨʝ ʨʠʩ. 2.9 ʚʠʜʥʦ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʟʘʜʘʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ ʥʝʚʳʩʦʢʘ, ʪʘʢ ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʫ ʧʠʢ-

ʩʝʣʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʠʭʦʜʠʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ. ʆʜʥʘʢʦ ʙʝʩʢʦʥʝʯʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʯʠʩʣʦ 

ʧʠʢʩʝʣʝʡ ʪʘʢʞʝ ʥʝʣʴʟʷ, ʪʘʢ ʢʘʢ ʨʝʩʫʨʩʳ ʢʦʤʧʴʶʪʝʨʦʚ ʦʛʨʘʥʠʯʝʥʳ. ʅʘʧʨʠ-

ʤʝʨ, ʝʩʣʠ ʙʳ ʤʳ ʟʘʭʦʪʝʣʠ ʥʘ ʢʘʨʪʝ ʛʦʨʦʜʘ ʨʘʟʤʝʨʦʤ 1010³  ʢʤ ʧʨʝʜʩʪʘʚʠʪʴ 

ʢʘʨʪʫ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʪʦʯʥʦʩʪʴʶ 1 ʩʤ (ʧʠʢʩʝʣʷʤʠ ʨʘʟʤʝʨʦʤ 11³  ʩʤ), 

ʪʦ ʥʘʤ ʧʦʥʘʜʦʙʠʣʦʩʴ ʙʳ 1210  ʧʠʢʩʝʣʝʡ. ɽʩʣʠ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ʤʳ ʙʫʜʝʤ 

ʢʦʜʠʨʦʚʘʪʴ 4 ʙʘʡʪʘʤʠ, ʪʦ ʥʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʧʨʠʤʝʨʥʦ 4 ʊʙ ʧʘʤʷʪʠ, ʯʪʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʪʠʧʠʯʥʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʴʥʦ-

ʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ ʨʘʟʤʝʨʘ ʠ ʯʠʩʣʘ ʧʠʢʩʝʣʝʡ 

ʧʨʠʭʦʜʠʪʩʷ ʠʜʪʠ ʥʘ ʢʦʤʧʨʦʤʠʩʩ. 
ɼʣʷ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʧʘʤʷʪʠ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦ-

ʨʠʪʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʢʦʤʧʨʝʩʩʠʠ ʨʘʩʪʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʪʠʧʘ ʜʘʥʥʳʭ ʩʞʠʤʘʪʴ ʠʭ ʚ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʠ ʜʘʞʝ ʪʳʩʷʯʠ ʨʘʟ. ʇʦʵʪʦ-

ʤʫ ʚ ʚʳʰʝʧʨʠʚʝʜʥyʥʦʤ ʧʨʠʤʝʨʝ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʣʴʢʦ 1 ɻʙ ʠʣʠ ʜʘʞʝ ʤʝʥʴʰʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʢʘʨʪʳ ʟʝʤʝʣʴ-

ʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʆʜʥʠʤ ʠʟ ʜʦʩʪʦʠʥʩʪʚ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ, ʚʢʣʶʯʘʷ ʦʧʝʨʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʅʘʧʨʠʤʝʨ, ʦʯʝʥʴ ʣʝʛʢʦ ʤʦʞʥʦ ʦʪʳʩʢʘʪʴ ʚʩʝ ʟʜʘʥʠʷ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʚʦ-

ʜʦʦʭʨʘʥʦʡ ʟʦʥʝ, ʜʣʷ ʯʝʛʦ ʥʘʜʦ ʥʘʣʦʞʠʪʴ ʨʘʩʪʨʦʚʳʝ ʩʣʦʠ ʟʜʘʥʠʡ ʠ ʚʦʜʦ-

ʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʧʦʧʠʢʩʝʣʴʥʦ ʥʘʡʪʠ ʠʩʢʦʤʳʝ ʟʜʘʥʠʷ. 



30 ɻʣʘʚʘ 2 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʪʨʦʚʘʷ ʤʦʜʝʣʴ ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʚ ɻʀʉ, ʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʝʢʪʦʨʥʘʷ ʤʦʜʝʣʴ ʥʝ ʜʘʸʪ ʘʜʝʢ-

ʚʘʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʟ ʨʘʩʪʨʘ ʚ ʚʝʢʪʦʨ (ʚʝʢʪʦʨʠʟʘʮʠʷ) ʠ ʥʘʦʙʦʨʦʪ (ʨʘʩʪʝ-

ʨʠʟʘʮʠʷ). ʈʘʩʪʝʨʠʟʘʮʠʷ ï ʵʪʦ ʦʙʳʯʥʘʷ ʜʣʷ ɻʀʉ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘʷ ʦʧʝ-

ʨʘʮʠʷ, ʦʜʥʘʢʦ ʚʝʢʪʦʨʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʙʦʣʴʰʠʥ-

ʩʪʚʦʤ ɻʀʉ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ. ɺʝʢʪʦʨʠʟʘʮʠʷ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʫʯ-

ʥʦʤ ʠʣʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ï 

ʚʝʢʪʦʨʠʟʘʪʦʨʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ɽʩʣʠ ɻʀʉ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ ʚʝʢʪʦʨʥʳʝ ʤʦʜʝʣʠ 

ʜʘʥʥʳʭ ʠ ʥʝʨʝʛʫʣʷʨʥʳʝ ʩʝʪʠ, ʪʦ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨʥʦʡ. ɽʩʣʠ ʦʩʥʦʚʥʦʡ 

ʜʣʷ ɻʀʉ ʷʚʣʷʝʪʩʷ ʨʘʩʪʨʦʚʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʪʦ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʪʨʦʚʦʡ 

ɻʀʉ. ʈʘʩʪʨʦʚʦ-ʚʝʢʪʦʨʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʨʘʩʪʨʦʚʘʷ ɻʀʉ, ʚ ʢʦʪʦʨʦʡ 

ʠʤʝʁʪʩʷ ʢʘʢ ʧʦʜʜʝʨʞʢʘ ʚʝʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ, ʪʘʢ ʠ ʩʨʝʜʩʪʚʘ ʚʝʢʪʦʨʠʟʘʮʠʠ ʠ 

ʨʘʩʪʝʨʠʟʘʮʠʠ. 

2.6. ʊʨʠʘʥʛʫʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʊʨʠʘʥʛʫʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ (ʥʝʨʝʛʫʣʷʨʥʘʷ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʘʷ 

ʩʝʪʴ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠʨʫʝ-

ʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʨʝʣʝɹʬ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩ. 2.10) 

ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʢʦʛʦ-ʪʦ ʧʘʨʘʤʝʪʨʘ ʧʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʠʣʠ 

ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 
 

  
 

ʈʠʩ. 2.10. ʊʨʠʘʥʛʫʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 
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ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ-

ʩʷ ʠ ʨʘʩʪʨʦʚʘʷ ʤʦʜʝʣʴ, ʢʦʛʜʘ ʚ ʢʘʞʜʦʤ ʧʠʢʩʝʣʝ ʨʘʩʪʨʘ ʟʘʜʘʪyʩʷ ʚʳʩʦʪʘ ʤʦ-

ʜʝʣʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʨʦʚʦʡ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʙʳʯʥʦ ʤʝʥʴʰʠʝ ʟʘʪʨʘʪʳ ʧʘʤʷʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʚ 

ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʚ ʷʚʥʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʝʟʢʠʝ ʠʟʣʦ-

ʤʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʪʦʯʢʠ ʠ ʣʠʥʠʠ, ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʨʝʟʢʦ ʤʝʥʷʝʪʩʷ 

ʢʨʠʚʠʟʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʚʝʨʰʠʥʳ ʛʦʨ, ʛʨʘʥʠʮʳ ʦʚʨʘʛʦʚ, ʦʙʨʳʚʳ ʨʝʢ, ʛʨʘʥʠ-

ʮʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ). ɺ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʚʩʷ ʤʦʜʝʣʠʨʫʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʛʣʘʜʢʦʡ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʩʣʫʞʘʪ ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ, ʠʟʦʣʠʥʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢ-

ʪʫʨʥʳʝ ʣʠʥʠʠ, ʤʝʥʷʶʱʠʝ ʬʦʨʤʫ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʦʩʥʦʚʝ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʣʝʞʠʪ ʪʨʠʘʥʛʫʣʷʮʠʷ ï 

ʦʩʦʙʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʠʟ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʥʘ 

ʧʣʦʩʢʦʩʪʠ. ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʧʦʥʠʤʘʥʠʠ ʪʨʠʘʥʛʫʣʷʮʠʷ ï ʵʪʦ ʧʣʘʥʘʨʥʳʡ 

ʛʨʘʬ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʤʥʦʞʝʩʪʚʝ ʟʘʜʘʥʥʳʭ ʫʟʣʦʚ ʠ ʨʘʟʙʠʚʘʶʱʠʡ ʚʩʶ 

ʧʣʦʩʢʦʩʪʴ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢʠ ʠ ʦʜʥʫ ʚʥʝʥhʶʶ ʙʝʩʢʦʥʝʯʥʫʶ ʬʠʛʫʨʫ. 

ʊʨʠʘʥʛʫʣʷʮʠʷ ʤʦʞʝʪ ʙʳʪɹ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ. ɺ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʪʨʠʘʥʛʫʣʷʮʠʷ ɼʝʣʦʥʝ ʩ ʦʛʨʘ-

ʥʠʯʝʥʠʷʤʠ, ʚ ʢʦʪʦʨʦʡ ʪʨʝʫʛʦʣʴʥʠʢʠ ʩʪʨʦʷʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ çʤʘʢʩʠ-

ʤʘʣʴʥʦ ʨʘʚʥʦʩʪʦʨʦʥʥʠʤʠè, ʘ ʪʦʯʥʝʝ ʪʘʢ, ʯʪʦ ʚʥʫʪʨʴ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥ-

ʥʦʡ ʚʦʢʨʫʛ ʣʶʙʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʜʦʣʞʥʳ ʧʦʧʘʜʘʪʴ ʫʟ-

ʣʳ ʪʨʠʘʥʛʫʣʷʮʠʠ (ʨʠʩ. 2.11). 

ʊʘʢ ʢʘʢ ʪʨʠʘʥʛʫʣʷʮʠʷ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʨʝʣʴʝʬʘ) ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʪʨʠʘʥʛʫʣʷʮʠʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ʜʦʙʘʚʣʷʝʪʩʷ ʝʱʸ ʦʜʥʘ ʢʦʦʨʜʠʥʘʪʘ ï ʚʳʩʦʪʥʘʷ ʦʪʤʝʪʢʘ. ʇʨʠ 

ʵʪʦʤ ʢʘʞʜʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʪʨʠʘʥʛʫʣʷʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ, 

ʦʧʨʝʜʝʣʷʷ ʥʝʢʦʪʦʨʫʶ ʧʣʦʩʢʫʶ ʯʘʩʪʴ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

 

 
ʈʠʩ. 2.11. ʇʨʠʤʝʨ ʪʨʠʘʥʛʫʣʷʮʠʠ ɼʝʣʦʥʝ ʩ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʫʩʣʦʚʠʷ ɼʝʣʦʥʝ 
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ʊʘʢʠʝ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʢ 

ʢʣʘʩʩʫ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 2,5-ʤʝʨʥʳʭ ʤʦʜʝʣʝʡ (ʝʱʸ ʦʥʠ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪʩʷ 

ʦʜʥʦʟʥʘʯʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ), ʧʦʜʯʝʨʢʠʚʘʷ, ʯʪʦ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ z-ʢʦʦʨʜʠʥʘʪ, ʵʪʦ ʥʝ ʧʦʣʥʦʮʝʥʥʘʷ 3-ʤʝʨʥʘʷ ʤʦʜʝʣʴ, ʪʘʢ 

ʢʘʢ ʥʝ ʣʶʙʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʪʘʢʦʡ ʤʦʜʝʣʴʶ. ʅʘʧʨʠʤʝʨ, 

ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʥʝʣʴʟʷ ʦʧʠʩʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ ʧʝʱʝʨʳ ʠ ʩʢʣʦʥʳ ʛʦ-

ʨʳ, ʷʚʣʷʶʱʠʝʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʠʣʠ ʠʤʝʶʱʠʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʫʢʣʦʥ. 

ʇʨʠ ʵʪʦʤ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʦʛʦ ʚʝʨʪʠ-

ʢʘʣʴʥʳʭ ʛʨʘʥʝʡ (ʥʘʧʨʠʤʝʨ, ʩʪʝʥ ʟʜʘʥʠʡ) ʛʨʘʥʠ ʜʝʣʘʶʪ çʧʦʯʪʠè ʚʝʨʪʠʢʘʣʴ-

ʥʳʤʠ, ʚʚʦʜʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʟʣʳ ʚ ʪʨʠʘʥʛʫʣʮ̫ʠʶ. 

ʊʨʠʘʥʛʫʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ 3 ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʜʘʥ-

ʥʳʭ: ʫʟʣʳ, ʨʝʙʨʘ ʠ ʪʨʝʫʛʦʣʴʥʠʢʠ (ʨʠʩ. 2.12). 

 

 
ʈʠʩ. 2.12. ʉʚʷʟʠ ʦʙʲʝʢʪʦʚ ʚ ʪʨʠʘʥʛʫʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ  

 

ʋʟʣʳ ʚ ʪʨʠʘʥʛʫʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ),,( zyx . 

ʈʝʙʨʘ ʚ ʪʨʠʘʥʛʫʣʷʮʠʠ ʷʚʣʷʶʪʩʷ ʦʪʨʝʟʢʘʤʠ, ʩʦʝʜʠʥʷʶʱʠʤʠ ʜʚʘ ʥʝʢʦ-

ʪʦʨʳʭ ʫʟʣʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʸʙʝʨ ʚ ʪʨʠʘʥʛʫʣʷʮʠʠ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʝ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪʩʷ, ʪʘʢ ʢʘʢ ʠʭ ʤʦʞʥʦ ʚʩʝʛʜʘ ʢʦʩʚʝʥʥʦ ʧʦʣʫʯʠʪʴ ʯʝʨʝʟ ʪʨʝʫʛʦʣʴʥʠʢʠ. ɺ 

ʷʚʥʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʦʩʦʙʳʝ ʨʝʙʨʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʭʨʘ-

ʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʘʧʨʠʤʝʨ ʧʨʠʟʥʘʢ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʣʠ-

ʥʠʠ ʠʣʠ ʪʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʩʦʭʨʘʥʷʝʪ ʛʣʘʜʢʦʩʪʴ ʚʜʦʣʴ ʵʪʦʡ ʣʠʥʠʠ.  

ʊʨʝʫʛʦʣʴʥʠʢʠ ʚ ʪʨʠʘʥʛʫʣʷʮʠʠ ʦʧʠʩʳʚʘʶʪʩʷ ʩʩʳʣʢʘʤʠ ʥʘ 3 ʦʙʨʘʟʫʶ-

ʱʠʭ ʫʟʣʘ, ʘ ʪʘʢʞʝ ʩʩʳʣʢʘʤʠ ʥʘ ʩʤʝʞʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ʠ ʦʩʦʙʳʝ ʨʙyʨʘ. 

ʉʩʳʣʢʠ ʥʘ ʩʤʝʞʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ʠ ʨʙyʨʘ ʥʫʞʥʳ ʪʦʣʴʢʦ ʜʣʷ ʫʩʢʦʨʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʘʥʘʣʠʟʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ ʥʝ ʥʫʞʥʳ. 

2.7. ɻʝʦʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʚʦʡʩʪʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʧʦʯʪʠ ʜʣʷ ʣʶʙʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʥʘʙʦʨ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʪʨʠʙʫʪʦʚ ʚ ʚʠʜʝ ʯʠʩʣʦʚʳʭ ʠʣʠ ʩʠʤʚʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʙʘʟ 

ʜʘʥʥʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʥyʥʦʡ ʚ ʛʝʦʠʥʬʦʨʤʘʪʠʢʝ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʘʷ ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʩʷ ʙʘʟʘ ʜʘʥʥʳʭ 

ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʪʘʙʣʠʮ, ʠʤʝʶʱʠʭ ʬʠʢʩʠʨʦ-

ʚʘʥʥʳʝ ʥʘʙʦʨʳ ʩʪʦʣʙʮʦʚ (ʧʦʣʝʡ) ʠ ʧʝʨʝʤʝʥʥʦʝ ʯʠʩʣʦ ʩʪʨʦʢ (ʟʘʧʠʩʝʡ), ʦʧʠ-
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ʩʳʚʘʶʱʠʭ ʥʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ. ʉʚʷʟʠ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʣʶʯʝʚʳʭ ʧʦʣʝʡ ï ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʳʭ ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮ. 

ɺ ʧʦʣʷʭ ʨʝʣʷʮʠʦʥʥʳʭ ʪʘʙʣʠʮ ʤʦʛʫʪ ʭʨʘʥʠʪʩʷ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʥʝʢʦʪʦ-

ʨʳʭ ʦʧʨʝʜʝʣʥyʥʳʭ ʪʠʧʦʚ: ʮʝʣʳʝ ʠ ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ, ʩʪʨʦʢʠ, ʣʦʛʠʯʝ-

ʩʢʠʝ ʟʥʘʯʝʥʠʷ, ʜʘʪʘ, ʚʨʝʤʷ, ʘ ʪʘʢʞʝ BLOB (ʘʥʛʣ. Binary Large OBjects ï 

ʙʦʣʴʰʠʝ ʙʠʥʘʨʥʳʝ ʦʙʲʝʢʪʳ). 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʩʦʟʜʘʥ ʩʧʝʮʠʘʣʴʥʳʡ 

ʷʟʳʢ SQL (ʷʟʳʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ), ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʧʦʣʥʷʪʴ 

ʤʦʜʠʬʠʢʘʮʠʶ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʦʠʩʢ ʪʨʝʙʫʝʤʳʭ ʜʘʥʥʳʭ. 

ʅʘ ʨʠʩ. 2.13 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʪʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʠʟ ʜʚʫʭ ʪʘʙʣʠʮ, ʩʦ-

ʜʝʨʞʘʱʘʷ ʩʚʝʜʝʥʠʷ ʦ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʠʭ ʩʦʙʩʪʚʝʥʥʠʢʘʭ. ʂʘʞʜʘʷ ʠʟ 

ʪʘʙʣʠʮ ʩʦʜʝʨʞʠʪ ʢʣʶʯʝʚʦʝ ʧʦʣʝ (ʢʣʶʯ) çIDè, ʫʥʠʢʘʣʴʥʦ ʦʧʨʝʜʝʣʷʶʱʝʝ 

ʦʙʲʝʢʪ çʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢè ʠʣʠ çʩʦʙʩʪʚʝʥʥʠʢè ʚʥʫʪʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʘʙʣʠʮʳ. ʉʚʷʟʠ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʢʣʶ-

ʯʝʚʳʭ ʧʦʣʝʡ. ʊʘʢ, ʜʣʷ ʵʪʦʛʦ ʚ ʪʘʙʣʠʮʝ çɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢè ʩʧʝʮʠʘʣʴʥʦ 

ʚʜrʝʣʝʥʦ ʧʦʣʝ çʂʦʜ ʩʦʙʩʪʚʝʥʥʠʢʘè, ʚ ʢʦʪʦʨʦʤ ʟʘʧʦʤʠʥʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʢʣʶʯʘ ʠʟ ʪʘʙʣʠʮʳ çʉʦʙʩʪʚʝʥʥʠʢè. 

 
ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ

ID ʂʦʜ ʩʦʙʩʪʚʝʥʥʠʢʘʇʣʦʱʘʜʴ

1 34 267,98

2 48 132,72

3 97 2056,02

... ... ...

4 97 350,78

ID ʆʧʠʩʘʥʠʝʏʘʩʪʥʠʢ

34 ʆʆʆ çʄʝʯʪʘèʅʝʪ

48 ɿɸʆ çɼʝʣʴʬʠʥèʅʝʪ

97 ʀʚʘʥʦʚ ʄ.ʆ.ɼʘ

... ... ...

ʉʦʙʩʪʚʝʥʥʠʢ

 
ʈʠʩ. 2.13. ʊʘʙʣʠʮʳ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠʤʝʥʠ ʩʦʙʩʪʚʝʥʥʠʢʘ 

ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

(ʉʋɹɼ) ʧʦʣʫʯʠʪ ʢʦʜ ʩʦʙʩʪʚʝʥʥʠʢʘ ʚ ʪʘʙʣʠʮʝ çɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢè, ʟʘʪʝʤ 

ʥʘʡʜʝʪ ʚ ʪʘʙʣʠʮʝ çʉʦʙʩʪʚʝʥʥʠʢè ʟʘʧʠʩʴ ʩ ʵʪʠʤ ʢʦʜʦʤ ʠ ʠʟʚʣʝʯʝʪ ʠʟ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʣʷ ʠʩʢʦʤʦʝ ʦʧʠʩʘʥʠʝ ʩʦʙʩʪʚʝʥʥʠʢʘ. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʪʘʙʣʠʮʳ çɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢè ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʟʜʝʩʴ ʥʠʢʘʢ ʥʝ ʭʨʘʥʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʤʝʪʨʠʠ ʩʘʤʦʛʦ ʫʯʘʩʪʢʘ. ɼʣʷ ʵʪʦ-

ʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʣʷʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ ʩʣʝʜʦʚʘʣʦ ʙ  rʟʘʚʝʩʪʠ ʨʷʜ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʘʙʣʠʮ ʠ ʭʨʘʥʠʪʴ ʚ ʥʠʭ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦ-

ʣʠʛʦʥʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ. ʆʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʜʘʞʝ 

ʩʘʤʳʭ ʣʫʯʰʠʭ ʚ ʤʠʨʝ ʉʋɹɼ ʥʝ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʢʦʤ ʚʠʜʝ. çʆʧʝʨʘʪʠʚʥʦè ï ʵʪʦ ʢʦʛʜʘ 

ʪʨʝʙʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʟʘ ʜʦʣʠ ʩʝʢʫʥʜʳ ʦʪʨʠʩʦʚʘʪʴ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ 

ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʪrʩʷʯ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 



34 ɻʣʘʚʘ 2 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʣʦ-

ʞʠʣʩʷ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ï ʛʝʦʨʝʣʷʮʠʦʥʥʳʡ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʛʝʦʤʝʪʨʠ ̫ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ (ʥʘʧʨʠʤʝʨ, ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ) ʭʨʘʥʠʪʩʷ ʚ ʦʪ-

ʜʝʣʴʥʦʤ ʤʝʩʪʝ ʚ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʬʦʨʤʘʪʝ, ʘ ʘʪʨʠʙʫʪʳ ʦʙʲʝʢ-

ʪʘ ï ʚ ʥʝʢʦʪʦʨʦʡ ʪʘʙʣʠʮʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʩʚʷʟʴ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʝʡ ʠ 

ʘʪʨʠʙʫʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʶʯʘ ï ʫʥʠʢʘʣʴʥʦʛʦ ʢʦʜʘ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʨʠʤʝʨʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʨʝʣʷʮʠʦʥʥʳʭ ʪʘʙʣʠʮʘʭ 

(ʨʠʩ. 2.14). 

ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ

ID ʂʦʜ ʩʦʙʩʪʚʝʥʥʠʢʘʇʣʦʱʘʜʴ

1 34 267,98

2 48 132,72

3 97 2056,02

... ... ...

4 97 350,78

ID ʆʧʠʩʘʥʠʝʏʘʩʪʥʠʢ

34 ʆʆʆ çʄʝʯʪʘèʅʝʪ

48 ɿɸʆ çɼʝʣʴʬʠʥèʅʝʪ

97 ʀʚʘʥʦʚ ʄ.ʆ.ɼʘ

... ... ...

ʉʦʙʩʪʚʝʥʥʠʢ

ʉʣʦʡ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ

ɻʝʦʤʝʪʨʠʷ ʧʦʣʠʛʦʥʦʚ

(ʇʦʣʠʛʦʥ)

(ʇʦʣʠʛʦʥ)

(ʇʦʣʠʛʦʥ)

...

(ʇʦʣʠʛʦʥ)

ID

1

2

3

4

...

ʂʘʨʪʘ ʚ ɻʀʉ ɹʘʟʘ ʜʘʥʥʳʭ ʚ ʉʋɹɼ

 
 

ʈʠʩ. 2.14. ɻʝʦʨʝʣʷʮʠʦʥʥʘ ̫ʙʘʟʘ ʜʘʥʥʳʭ (ʩʣʝʚʘ ï ʫʧʦʨʷʜʦʯʝʥʥʳʡ  

ʩʧʠʩʦʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʣʦʝ ʢʘʨʪʳ,  

ʘ ʩʧʨʘʚʘ ï ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʟʘʧʠʩʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ)  
 

ɺ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʤʝʝʪ-

ʩʷ ʦʧʝʨʘʮʠʷ ʩʦʝʜʠʥʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʪʘʙʣʠʮʘʤʠ 

ʚʥʝʰʥʠʭ ʙʘʟ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢʘʞʝʪʩʷ, ʙʫʜʪʦ ʦʥ ʠʤʝʝʪ 

ʜʝʣʦ ʩ ʦʙʳʯʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʙʘʟ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦ-

ʚ̫ʠʣʩʷ ʧʝʨʚʳʡ ʩʪʦʣʙʝʮ ʩ ʛʝʦʤʝʪʨʠʝʡ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʚʳʰʝʧʨʠʚʝʜʥyʥʦʛʦ 

ʧʨʠʤʝʨʘ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʦʣʫʯʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩ. 2.15. 
 

ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ

ID ʂʦʜ ʩʦʙʩʪʚʝʥʥʠʢʘʇʣʦʱʘʜʴ

1 34 267,98

2 48 132,72

3 97 2056,02

... ... ...

4 97 350,78

ID ʆʧʠʩʘʥʠʝʏʘʩʪʥʠʢ

34 ʆʆʆ çʄʝʯʪʘèʅʝʪ

48 ɿɸʆ çɼʝʣʴʬʠʥèʅʝʪ

97 ʀʚʘʥʦʚ ʄ.ʆ.ɼʘ

... ... ...

ʉʦʙʩʪʚʝʥʥʠʢ

ɻʝʦʤʝʪʨʠʷ ʧʦʣʠʛʦʥʦʚ

(ʇʦʣʠʛʦʥ)

(ʇʦʣʠʛʦʥ)

(ʇʦʣʠʛʦʥ)

...

(ʇʦʣʠʛʦʥ)

 
 

ʈʠʩ. 2.15. ʉʦʝʜʠʥʝʥʠʝ ʪʘʙʣʠʮ ʛʝʦʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

 



ʄʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 35 

ʊʝʧʝʨʴ, ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ 

ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʟʘʧʨʦʩʦʚ ʥʘʜ ʩʦʝʜʠʥʥyʥʦʡ ʪʘʙʣʠʮʝʡ. ʅʘʧʨʠ-

ʤʝʨ, ʩʨʝʜʠ ʚʩʝʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʚʩʝ ʪʝ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜ-

ʣʝʞʘʪ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʠ ʦʥʠ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʥʘ ʢʘʨʪʝ ʚ ɻʀʉ. 

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ɻʀʉ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʜʦʙʘʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʟʘʧʠʩʝʡ ʚ ʧʨʠʩʦʝʜʠʥʥyʥʦʡ 

ʪʘʙʣʠʮʝ. ʊʘʢ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʘ ʩʣʦʝ ʢʘʨʪʳ ʥʦʚʦʛʦ ʧʦʣʠʛʦʥʘ ʚ ʧʨʠʩʦʝʜʠʥʥy-

ʥʦʡ ʪʘʙʣʠʮʝ (ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʚ ʪʘʙʣʠʮʝ çɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢè) ʙʫʜʝʪ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠ ʩʦʟʜʘʥʘ ʟʘʧʠʩʴ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʟʥʘʯʝʥʠʝʤ ʢʦʜʘ ʩʚʷʟʠ ID. ʇʨʠ 

ʫʜʘʣʝʥʠʠ ʧʦʣʠʛʦʥʘ ʩ ʢʘʨʪʳ ʩʚʟ̫ʘʥʥʘʷ ʟʘʧʠʩʴ ʙʫʜʝʪ ʫʜʘʣʝʥʘ. 
 

ɻʝʦʨʝʣʷʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʚ ɻʀʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʘʪʨʠʙʫʪʦʚ ʜʣʷ ʚʝʢʪʦʨʥʳʭ ʦʙʲʝʢʪʦʚ (ʚ ʰʝʡʧ-ʬʘʡʣʘʭ, ʧʦʢʨʳʪʠʷʭ, ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʝʪʷʭ ʠ ʉɸʇʈ-ʤʦʜʝʣʷʭ). ɸʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ 

ʚ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ (ʨʠʩ. 2.16). 

 

ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ

ID ʂʦʜ ʩʦʙʩʪʚʝʥʥʠʢʘʇʣʦʱʘʜʴ

1 34 267,98

2 48 132,72

3 97 2056,02

... ... ...

4 97 350,78

ID ʆʧʠʩʘʥʠʝʏʘʩʪʥʠʢ

34 ʆʆʆ çʄʝʯʪʘèʅʝʪ

48 ɿɸʆ çɼʝʣʴʬʠʥèʅʝʪ

97 ʀʚʘʥʦʚ ʄ.ʆ.ɼʘ

... ... ...

ʉʦʙʩʪʚʝʥʥʠʢ

ʈʘʩʪʨʦʚʳʡ ʩʣʦʡ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ

ʂʘʨʪʘ ʚ ɻʀʉ

ɹʘʟʘ ʜʘʥʥʳʭ ʚ ʉʋɹɼ

1

3

4

2

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 122 2

22 2 22 2 22 2

2

22 2 22 2 22 2

22 2 22 2 22 2 2 2

4

4

4 4

43

3 3

3

3

3 3

33 3

3 3

3 3 3 3

3 3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3 3 3 3

3 3 3 3

3 3

3

3

 
 

ʈʠʩ. 2.16. ɻʝʦʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ (ʚʚʝʨʭʫ ï ʨʘʩʪʨʦʚʳʡ ʩʣʦʡ ʢʘʨʪʳ,  

ʚʥʠʟʫ ï ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʟʘʧʠʩʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ) 
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2.8. ɻʝʦʙʘʟʘ ʜʘʥʥʳʭ 

ʀʟʥʘʯʘʣʴʥʦ ʠ ʜʦ ʩʠʭ ʧʦʨ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ɻʀʉ ʛʝʦʤʝʪʨʠʷ ʠ ʘʪʨʠʙʫʪʠʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʭʨʘʥʷʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʘʡʣʘʭ, ʘ ʥʝ ʚ ʙʘʟʘʭ 

ʜʘʥʥʳʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʩ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠʟʚʣʝʯʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟ ʜʘʥʥʳʭ, ʫʧʨʘʚʣʷʝʤʳʭ ʦʙʳʯʥʳʤʠ ʩʠʩʪʝʤʘʤ ʉʋɹɼ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʬʘʡʣʘʤʠ. ʆʪʯʘʩʪʠ ʵʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʩ ʉʋɹɼ, ʥʝ ʧʦʟ-

ʚʦʣʷʚʰʠʭ ʧʝʨʝʜʘʚʘʪʴ ʩ ʩʝʨʚʝʨʘ ʥʘ ʢʦʤʧʴʶʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʚʦʜʠʪʴʩʷ ʥʘ ʵʢʨʘʥ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʚ ʨʝʘʣʴʥʦʤ ʨʝʞʠʤʝ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʩʚʟ̫ʘʥʘ 

ʩ ʪʝʤ, ʯʪʦ ʛʝʦʤʝʪʨʠʷ ʣʠʥʝʡʥʳʭ ʠ ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦʣʞʥʘ ʭʨʘʥʠʪʴʩʷ 

ʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʘʙʣʠʮʘʭ ʠʣʠ ʚ BLOB-ʧʦʣʷʭ, ʯʪʦ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʜʘʥʥʳʤ. 

ɺʦ-ʚʪʦʨʳʭ, ʭʨʘʥʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʥʝ ʜʘʸʪ ʪʝʭ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʧʨʠ ʭʨʘʥʝʥʠʠ ʦʙʳʯʥʳʭ ʥʝʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ ʦʙʳʯʥʳʭ ɹɼ ʠʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʠʢʣʘʜʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ. ʕʪʦ çʦʛʨʘ-

ʥʠʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠè,  ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ ʚʚʦʜʠʪʴ ʥʝʢʦʨʨʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 

ʧʦʣʷ ʪʘʙʣʠʮ ʠ ʩʦʟʜʘʚʘʪʴ ʥʝʢʦʨʨʝʢʪʥʳʝ ʩʩʳʣʢʠ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʙʘʟʳ ʜʘʥ-

ʥʳʭ; çʙʣʦʢʠʨʦʚʢʠè, ʟʘʧʨʝʱʘʶʱʠʝ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʧʦʣʷ ʠʣʠ ʮʝ-

ʣʳʝ ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ çʪʨʘʥʟʘʢʮʠʠè, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣ-

ʥʷʪʴ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ɹɼ, ʥʦ ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ ʚʦ ʚʨʝʤʷ ʪʨʘʥʟʘʢʮʠʠ çʦʪ-

ʢʘʪʳʚʘʶʱʠʝè ʩʦʩʪʦʷʥʠʝ ʚʩʝʡ ɹɼ ʚ ʩʦʩʪʦʷʥʠʝ ʜʦ ʝʸ ʥʘʯʘʣʘ. 

ʅʦ ʚʩʝ ʵʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ, ʙʣʦʢʠʨʦʚʢʠ ʠ ʪʨʘʥʟʘʢʮʠʠ ʤʘʣʦ 

ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʊʘʢ, ʦʛʨʘʥʠʯʝʥʠʷ ʮʝʣʦʩʪʥʦ-

ʩʪʠ ʚ ɻʀʉ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ (ʥʘʧʨʠʤʝʨ, ʟʘʧʨʝ-

ʱʝʥʦ ʧʝʨʝʩʝʯʝʥʠʝ ʣʠʥʠʡ ʜʦʨʦʛ ʠ ʨʝʢ, ʪʘʢ ʢʘʢ ʧʝʨʝʩʝʯʝʥʠʝ ʨʝʢ ʜʦʨʦʛʘʤʠ 

ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʣʴʢʦ ʯʝʨʝʟ ʤʦʩʪ) ʠ ʠʭ ʦʯʝʥʴ ʩʣʦʞʥʦ ʦʧʠʩʘʪʴ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʉʋɹɼ (ʚ ʚʠʜʝ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ ʥʘ ʷʟʳʢʝ SQL). ɹʣʦʢʠʨʦʚʢʠ 

ʚ ɻʀʉ ʜʦʣʞʥʳ ʪʘʢʞʝ ʠʤʝʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 

ʦʜʥʦʡ ʢʘʨʪʦʡ ʥʫʞʥʦ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʡ ʨʝʛʠʦʥ ʵʪʦʡ ʢʘʨʪʳ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʣʦʢʠʨʦʚʢʠ ʮʝʣʳʭ ʪʘʙʣʠʮ ʚ ʉʋɹɼ. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʪʨʘʥʟʘʢʮʠʠ ʚ ʪʝʦʨʠʠ ʙʘʟ ʜʘʥʥʳʭ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ ʝʱʸ 

ʢʦʨʦʪʢʠʤʠ ʪʨʘʥʟʘʢʮʠʷʤʠ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʚʚʦʜʘ ʜʘʥʥʳʭ 

ʚ ʉʋɹɼ ʦʙʳʯʥʦ ʟʘʥʠʤʘʝʪ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʧʦʢʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʨʘʥʟʘʢʮʠʷ ʦʜʥʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʨʘʙʦʪʘ ʜʨʫʛʦʛʦ ʧʦʣʟɹʦʚʘʪʝʣʷ ʜʦʣʞʥʘ 

ʙʳʪʴ ʟʘʙʣʦʢʠʨʦʚʘʥʘ, ʯʪʦʙʳ ʥʝ ʥʘʨʫʰʠʪʴ ʮʝʣʦʩʪʥʦʩʪ ɹʙʘʟʳ ʜʘʥʥʳʭ. 

ɺ ɻʀʉ ʞʝ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʜʣʠʥʥʳʝ ʪʨʘʥʟʘʢʮʠʠ, ʚ ʪʝʯʝʥʠʝ ʢʦ-

ʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʩʦʩʪʦʷʥʠʝ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥ-

ʥʳʭ ʩʣʦʸʚ ʢʘʨʪʳ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʥʦʛʠʝ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʤʦʛʫʪ ʥʘʨʫʰʘʪʴʩʷ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʚʦʜʘ 

ʜʘʥʥʳʭ (ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʜʣʠʥʥʦʡ ʪʨʘʥʟʘʢʮʠʠ) ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʥʦʚʴ ʜʦʣʞʝʥ 
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ʧʨʠʚʝʩʪʠ ʙʘʟʫ ʜʘʥʥʳʭ (ʢʘʨʪʫ) ʚ ʜʦʧʫʩʪʠʤʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʣʠʥʥʘʷ ʪʨʘʥʟʘʢ-

ʮʠʷ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ (ʜʥʠ ʠ ʜʘʞʝ ʥʝʜʝʣʠ). 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʦʜʥʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʝʣʴʟʷ ʙʣʦʢʠ-

ʨʦʚʘʪʴ ʚʩʶ ʙʘʟʫ ʜʘʥʥʳʭ ʦʪ ʠʟʤʝʥʝʥʠʡ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʥʘ ʪʘʢʦʝ 

ʙʦʣʴʰʦʝ ʚʨʝʤʷ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʘʪ-

ʨʠʙʫʪʠʢʦʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʣʘ ʙʳ ʦʧʨʝʜʝʣʥyʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʦ 

ʪʦʣɹʢʦ ʝʩʣʠ ʙʳ ʫʜʘʣʦʩʴ ʨʝʰʠʪʴ ʚʳʰʝʧʨʠʚʝʜʥyʥʳʝ ʧʨʦʙʣʝʤʳ.  

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʚʩʸ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʨʘʩʰʠʨʝʥʠʡ 

ʠ ʥʘʜʩʪʨʦʝʢ ʥʘʜ ʦʙʳʯʥʳʤʠ ʉʋɹɼ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʟʜʘʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʚʩʝʤ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ɻʀʉ. ʂʦʥʩʦʨʮʠʫʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʷʟʳʢʘ SQL ʚʚʸʣ ʚ ʧʦʩʣʝʜ-

ʥʠʡ ʩʪʘʥʜʘʨʪ ʷʟʳʢʘ SQL 3 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʜʝʣʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ 

ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ.  

ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʙʘʟ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʥʠʭ ʤʦʞʥʦ ʪʝʩʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʛʝʦʤʝʪʨʠʶ, ʘʪ-

ʨʠʙʫʪʠʢʫ ʠ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ. ɺʩʸ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʘʚʥʳʤ ʧʨʠʥʮʠʧʘʤ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʩʝʡʯʘʩ ʦʩʥʦʚʥʳʤ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʣʶʙʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʜʚʝ 

ʥʘʜʩʪʨʦʡʢʠ ʥʘʜ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʉʋɹɼ, ʨʝʘʣʠʟʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʩʪʘʥ-

ʜʘʨʪʘ SQL 3 ʠ ʪʝʩʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩ ʚʝʜʫʱʠʤʠ ʤʠʨʦʚʳʤʠ ɻʀʉ. ʕʪʦ 

ArcSDE (Spatial Database Engine) ʢʦʤʧʘʥʠʠ ESRI, Inc (ʉʐɸ) ʠ SpatialWare 

ʢʦʤʧʘʥʠʠ MapInfo, Inc (ʉʐɸ). 

ʄʦʜʝʣʴ ʛʝʦʙʘʟʳ ʜʘʥʥʳʭ ArcSDE 8.x/9.x ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠ-

ʪʠʝʤ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ (ʧʦʢʨʳʪʠʷ). ʉ ʝʸ ʧʦʤʦʱʴʶ ʧʨʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʘʥʘʣʦʛʠ ʥʝʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʰʝʡʧ-

ʬʘʡʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʝʣʴ ʛʝʦʙʘʟʳ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʝʪʠ, ʦʧʨʝʜʝʣʷʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠ ʚʚʦʜʠʪʴ ʥʦʚʳʝ ʦʙ̡-

ʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʫʱʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ArcSDE ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʝʨʩʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ çʜʣʠʥʥʳʭ ʪʨʘʥʟʘʢ-

ʮʠʡè ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʙʣʦʢʠʨʦʚʦʢ ʚ ʨʝʛʠʦʥʘʭ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʧʨʦʚʝʨʢʠ 

1. ʏʪʦ ʪʘʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ? 

2. ʂʘʢʠʝ ʙʳʚʘʶʪ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ? 

3. ʏʪʦ ʪʘʢʦʝ ʎʄʄ, ʎʄʈ? 

4. ɺ ʯyʤ ʟʘʢʣʶʯʘʝʪʩʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʠ ʥʝʪʦʧʦʣʦʛʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣ̫ʤʠ ʜʘʥʥʳʭ? 

5. ʂʘʢ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʙʲʝʢʪʳ ʚ ʨʘʩʪʨʦʚʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ? 

6. ʂʘʢʠʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ? 

7. ʏʪʦ ʪʘʢʦʝ ʛʝʦʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ? 

8. ʏʪʦ ʪʘʢʦʝ ʛʝʦʙʘʟʘ ʜʘʥʥʳʭ ʠ ʢʘʢʦʚʳ ʝʸ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝ-

ʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʜʘʥʥʳʭ ʚ ʬʘʡʣʦʚʦʤ ʠʩʧʦʣʥʝʥʠʠ? 
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ʛʝʦʜʘʥʥʭr 

3.1. ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

ʆʩʥʦʚʥʘ ̫ʮʝʣʴ ʚʚʝʜʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʛʝʦʠʥʬʦʨ-

ʤʘʪʠʢʝ ï ʵʪʦ ʦʧʠʩʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʥʝʢʦ-

ʪʦʨʦʤ çʝʩʪʝʩʪʚʝʥʥʦʤè ʚʠʜʝ. 

ɽʩʣʠ ʤʳ ʭʦʪʠʤ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʩʫʜʥʘ ʚ ʦʢʝʘʥʝ ʠ ʥʘʤ ʥʫʞʥʦ 

ʧʨʦʣʦʞʠʪʴ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʧʦ ʢʘʨʪʝ, ʪʦ ʚʥʘʯʘʣʝ ʤʳ çʝʩʪʝʩʪʚʝʥʥʦè 

ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʠʪʴ ʰʠʨʦʪʫ ʠ ʜʦʣʛʦʪʫ ʧʦʣʦʞʝʥʠʷ ʩʫʜʥʘ ʚ ʛʨʘʜʫʩʘʭ ʩ ʧʦ-

ʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʢʦʦʨʜʠʥʘʪ ʫʜʦʙʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʧʦ-

ʥʠʤʘʥʠʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʦʜʥʘʢʦ 

ʢʨʘʡʥʝ ʥʝʫʜʦʙʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʶʙʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦ-

ʩʪʨʦʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʦʯʝʥʴ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʜʚʫʤʷ ʧʫʥʢʪʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʧʦʣʦʞʝʥʠʷ ʢʦʪʦʨʳʭ ʟʘʜʘʥʳ 

ʚ ʛʨʘʜʫʩʘʭ.  

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʥʝ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʦʩʪʴʶ, ʘ 

ʧʦɻʪʦʤʫ ʬʦʨʤʫʣʳ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʠ ʜʨʫʛʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝ-

ʨʝʥʠʡ ʥʘ ʨʝʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʢʨʘʡʥʝ ʩʣʦʞʥʳ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʠʤʝʝʪ ʦʯʝʥʴ ʩʣʦʞ-

ʥʫʶ ʬʦʨʤʫ, ʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʥʝʢʦ-

ʪʦʨʦʡ ʬʠʛʫʨʦʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʦʧʠʩʳʚʘʝʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠ, ʥʘʧʨʠʤʝʨ 

ʩʬʝʨʦʡ ʠʣʠ ʵʣʣʠʧʩʦʠʜʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʪʦʛʦ ʞʝ ʩʘʤʦʛʦ ʨʘʩʩʪʦʥ̫ʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ. 

ʆʜʥʘʢʦ ʝʩʣʠ ʤʳ ʩʪʨʦʠʤ ʥʦʚʳʡ ʢʚʘʨʪʘʣ ʚ ʛʦʨʦʜʝ, ʪʦ çʝʩʪʝʩʪʚʝʥʥʦè 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʚ ʧʨʝʜʝʣʘʭ ʟʘʩʪʨʘʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʦʡ, ʘ ʧʦʪʦʤʫ ʚʩʝ ʩʣʦʞʥʦʩʪʠ ʩʬʝʨʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ 

ʤʦʞʥʦ ʦʪʙʨʦʩʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʳʯʥʳʝ ʜʣʷ ʚʩʝʭ ʩʦ ʰʢʦʣʳ ʬʦʨʤʫʣʳ 

ʛʝʦʤʝʪʨʠʠ ʥʘ ʧʣʦʩʢʦʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʦʝʢʪ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʦʡ ʟʘ-

ʩʪʨʦʡʢʠ çʝʩʪʝʩʪʚʝʥʥʦè ʚʳʧʦʣʥʠʪʴ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʠʩʧʦʣʴʟʫʷ 

ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʇʨʠ ʵʪʦʤ ʚʘʞʥʝʡʰʠʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʵʪʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠ-

ʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. çɽʩʪʝʩʪʚʝʥʥʦè ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʩʴ Z ʵʪʦʡ ʩʠʩʪʝʤʳ ʢʦ-

ʦʨʜʠʥʘʪ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ, ʘ ʜʨʫʛʠʝ ʦʩʠ ï ʧʘʨʘʣʣʝʣʴʥʦ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ. ʕʪʦ ʥʫʞʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ 

ʙʳʣʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʨʷʪʴ ʚʳʩʦʪʳ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʥʠʚʝ-

ʣʠʨʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʚʝʨʪʠʢʘʣʠ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʦʛʦ ʦʪʚʝʩʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʝʩʣʠ ʤʳ ʩʪʨʦʠʤ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʸʥʥʳʡ ʦʙʲʝʢʪ, 

ʥʘʧʨʠʤʝʨ, ʜʦʨʦʛʫ, ʧʨʦʪʷʥʫʚʰʫʶʩʷ ʥʘ ʩʦʪʥʠ ʠʣʠ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ, ʪʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ ʥʘ ʪʘʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʧʣʦʩʢʦʩʪʠ. ʆʪʢʣʦʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʦʪ ʢʘʩʘʪʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʚ 
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ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʘ ʜʝʢʘʨʪʦʚʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʩʦʩʪʘʚʣʷʝʪ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ 1 ʢʤ ʦʪ ʪʦʯʢʠ ʢʘʩʘʥʠʷ 7,8 ʩʤ, ʘ ʥʘ 10 ʢʤ ï ʫʞʝ 7,84 ʤ! ʇʦʵʪʦʤʫ ʧʨʦʝʢʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛʠ ʙʫʜʝʪ ʨʘʟʙʠʪ ʥʘ ʫʯʘʩʪʢʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʜʝʢʘʨʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʚ̫-

ʣʷʝʪʩʷ ʩʪʳʢʦʚʢʘ ʫʯʘʩʪʢʦʚ ʧʨʦʝʢʪʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʨʘʙʦʪʢʠ 

ʦʙɦʝʛʦ ʧʦʜʭʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʣʝʛʢʦ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦ ʧʦʣʫʯʘʪʴ ʣʦ-

ʢʘʣɹʥʳʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʚʟʘʠʤʥʦ ʫʚʷʟʳʚʘʪʴ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʠʪʴ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ. 

ɼʣʷ ʵʪʦʛʦ ʥʘʜʦ ʧʦʩʪʨʦʠʪʴ ʥʝʢʦʪʦʨʫʶ ʤʦʜʝʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʝʡ ɿʝʤ-

ʣʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʬʦʨʤʫʣʳ ʧʝʨʝʭʦʜʘ ʦʪ ʵʪʦʡ ʤʦʜʝʣʠ ʢ ʣʦʢʘʣʴʥʳʤ ʢʦ-

ʦʨʜʠʥʘʪʘʤ ʠ ʦʙʨʘʪʥʦ. çɽʩʪʝʩʪʚʝʥʥʦè ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʩʝ ʣʦʢʘʣʴʥʳʝ 

(ʤʝʩʪʥʳʝ) ʜʝʢʘʨʪʦʚʳ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʜʦʣʞʥʳ ʠʤʝʪʴ: 1) ʥʘʯʘʣʘ ʢʦʦʨʜʠ-

ʥʘʪ, ʣʝʞʘʱʠʝ ʥʘ ʤʦʜʝʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, 2) ʦʩʴ Z, ʥʘʧʨʘʚʣʝʥʥʫʶ ʧʦ 

ʥʦʨʤʘʣʠ ʢ ʤʦʜʝʣʠ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʪʘʢʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʠʟʤʝʨʝʥʠʝ ʚʝʨʪʠʢʘʣʠ ʚ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʦ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʦʛʦ ʦʪʚʝʩʘ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʧʦʥʪ̫ʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʋʨʦʚʝʥʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʚ 

ʢʘʞʜʦʡ ʩʚʦʝʡ ʪʦʯʢʝ ʢ ʚʝʢʪʦʨʘʤ ʩʠʣʳ ʪʷʞʝʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ɻʝʦʠʜʦʤ ʥʘʟʳʚʘʝʪʩʷ ʫʨʦʚʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʦʭʦ-

ʜʷʱʘʷ ʯʝʨʝʟ ʥʝʢʦʪʦʨʫʶ ʪʦʯʢʫ ʥʘʯʘʣʘ ʦʪʩʯʸʪʘ ʚʳʩʦʪ. 

ʆʜʥʘʢʦ ʛʝʦʠʜ ʠʤʝʝʪ ʢʨʘʡʥʝ ʩʣʦʞʥʫʶ ʬʦʨʤʫ ʠ ʝʸ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟ-

ʤʦʞʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʦʯʥʦ ʦʧʠʩʘʪʴ. ʇʦʵʪʦʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʳʭ 

ʟʘʜʘʯ ʬʦʨʤʘ ʛʝʦʠʜʘ ʤʦʞʝʪ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴʩʷ ʩʬʝʨʦʡ, ʵʣʣʠʧʩʦʠʜʦʤ ʚʨʘ-

ʱʝʥʠʷ, ʪʨʸʭʦʩʥʳʤ ʵʣʣʠʧʩʦʠʜʦʤ ʠʣʠ, ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ, ʢʚʘʟʠʛʝʦʠʜʘʤʠ. 

ʉʣʦʞʥʦʩʪʴ ʬʦʨʤʳ ʛʝʦʠʜʘ (ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʫʨʦʚʝʥʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ) ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ɿʝʤʣʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝ-

ʣʸʥʥʳʭ ʤʘʩʩ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʠʣʘ ʪʷʞʝʩʪʠ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʝʢʪʦʨ rʩʠʣʳ ʪʷʞʝʩʪʠ ʠʤʝʶʪ ʩʘʤʳʝ ʨʘʟʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʝ ʩʭʦʜʷɦ ʠʝʩʷ ʚ 

ʮʝʥʪʨʝ ʤʘʩʩ ɿʝʤʣʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʆʙʱʝʟʝʤʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʵʣʣʠʧʩʦʠʜ ʚʨʘʱʝʥʠʷ, ʧʣʦʩ-

ʢʦʩʪʴ ʵʢʚʘʪʦʨʘ ʠ ʮʝʥʪʨ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʪʁ ʩ ʧʣʦʩʢʦʩʪʴʶ ʵʢʚʘʪʦʨʘ ʠ ʮʝʥ-

ʪʨʦʤ ʤʘʩʩ ɿʝʤʣʠ ʠ ʢʦʪʦʨʳʡ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʘʧʧʨʦʢʩʠʤʠʨʫʝʁʪ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʛʝʦʠʜʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʈʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʦʤ (ʨʝʬʝʨʝʥʮ-ʩʬʝʨʦʡ) ʥʘʟʳʚʘʝʪʩʷ 

ʪʘʢʦʡ ʵʣʣʠʧʩʦʠʜ (ʩʬʝʨʘ), ʢʦʪʦʨʳʡ ʥʘʠʣʫʯh ʠʤ ʦʙʨʘʟʦʤ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪ 

ʧʦʚʝʨʭʥʦʩʪʴ ʛʝʦʠʜʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ɿʝʤʣʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ. ʂʚʘʟʠʛʝʦʠʜʦʤ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘ ̫ʬʠʛʫʨʘ, ʢʦʪʦʨʘʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʩʪʥʳʤʠ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʘʤʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʢʚʘʟʠʛʝʦʠʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʝʦʠʜʘ, ʘ ʥʘ ʩʫʰʝ ʦʥʘ ʦʪ-

ʢʣʦʥʷʝʪʩʷ ʦʪ ʥʝʛʦ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʤʝʪʨʦʚ. 
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ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʦʚ ʷʚʣʷʶʪʩʷ ʵʣʣʠʧʩʦʠʜʘʤʠ ʚʨʘʱʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʪʁʩʷ ʜʣʠʥʘʤʠ ʩʚʦʠʭ ʧʦʣʫʦʩʝʡ (a ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʝʛʦ ʮʝʥʪʨʘ ʜʦ ʪʦʯʝʢ ʵʢʚʘʪʦʨʘ ʠ b ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʜʦ ʧʦʣʶʩʦʚ) ʠ ʚʳ-

ʪʝʢʘʶʱʠʤ ʠʟ ʵʪʠʭ ʜʣʠʥ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʞʘʪʠʷ aba /)( -=a  (ʨʠʩ. 3.1). 

ɺʤʝʩʪʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʞʘʪʠʷ ʵʣʣʠʧʩʦʠʜʳ ʠʥʦʛʜʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩ ̫ʵʢʩ-

ʮʝʥʪʨʠʩʠʪʝʪʦʤ 2/12))/(1( abe -= . 
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ʈʠʩ. 3.1. ʕʣʣʠʧʩʦʠʜ ʚʨʘʱʝʥʠʷ 
 

ʂʨʦʤʝ ʩʚʦʠʭ ʨʘʟʤʝʨʦʚ, ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦ-

ʣʦʞʝʥʠʝʤ ʮʝʥʪʨʘ ʚ ʪʝʣʝ ɿʝʤʣʠ ʠ ʦʨʠʝʥʪʘʮʠʝʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ. ʂʦʛʜʘ ʜʣʷ 

ʨʘʙʦʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʝʨʸʪʩ ̫ʥʝʢʦʪʦʨʳʡ ʤʝʩʪʥʳʡ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜ, ʪʦ 

ʦʥ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʝʦʠʜʘ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʨʠʩ. 3.2). ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʨʝʬʝʨʝʥʮ-

ʵʣʣʠʧʩʦʠʜ ʤʦʞʝʪ ʦʯʝʥʴ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʦʠʜʘ ʥʘ ʜʨʫ-

ʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 
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ʈʠʩ. 3.2. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʘʤʠ 

 

ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʠʤʝʶʱʠʭʩʷ ʚ ʤʠʨʝ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʦʚ ʚ ʈʦʩ-

ʩʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʣʣʠʧʩʦʠʜ ʂʨʘʩʦʚʩʢʦʛʦ ( ;6378245=a  
;0188,6356863=b  3,298:1=a ), ʥʘʯʘʣʴʥʳʡ ʧʫʥʢʪ ʚ ʇʫʣʢʦʚʦ, ʧʨʝʚʳʰʝʥʠʝ 

ʛʝʦʠʜʘ ʥʘʜ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʦʤ ʚ ʥʘʯʘʣʴʥʦʤ ʧʫʥʢʪʝ ʨʘʚʥʦ ʥʫʣʶ, ʘ ʠʟ-
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ʤʝʨʝʥʠʝ ʚʳʩʦʪ ʜʝʣʘʝʪʩʷ ʚ ɹʘʣʪʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ, ʚʝʜʫɦ ʝʡ ʦʪʩʯʸʪ ʦʪ 

ʥʫʣʷ ʂʨʦʥʰʪʘʜʪʩʢʦʛʦ ʬʫʪʰʪʦʢʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʥʘʟʳʚʘʝʪʩʷ ʉʂ-42, 

ʪʘʢ ʢʘʢ ʦʥʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1942 ʛ., ʘ ʩ 1946 ʛ. ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘ-

ʪʘʮʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʠʥʦʛʜʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʨʫʛʘʷ ʩʠʩʪʝʤʘ ʚʳʩʦʪ ʦʪ ʫʨʦʚʥʷ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. 

ɺ ʈʦʩʩʠʠ ʩ 1 ʠʶʣʷ 2002 ʛ. ʦʙʷʟʘʪʝʣʴʥʳʤ ʢ ʧʨʠʤʝʥʝʥʠʶ ʷʚʣʷʝʪʩʷ ʩʠ-

ʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʉʂ-95 (ʥʘ ʦʩʥʦʚʝ ʵʣʣʠʧʩʦʠʜʘ ʂʨʘʩʦʚʩʢʦʛʦ, ʥʦ ʥʝʩʢʦʣʴʢʦ 

ʩʤʝʱʝʥʥʦʛʦ ʠ ʧʦʚʝʨʥʫʪʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʉʂ-42) ʜʣʷ ʚʩʝʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʘ ʜʣʷ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʙʠʪʘʣʴʥʳʭ 

ʧʦʣʝʪʦʚ ï ʇɿ-90 (ʇʘʨʘʤʝʪʨʳ ɿʝʤʣʠ 1990 ʛ.), ʠʤʝʶʱʘʷ ʧʘʨʘʤʝʪʨʳ 

;6378136=a  ;6356751=b  25279401,298:1=a .  

ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʚʩʝ ʯʘʱʝ ʩʪʘʣ ʪʘʢʞʝ ʧʨʠ-

ʤʝʥʷʪʴʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜ WGS-84 ( ;6378137=a  

;6356752=b  25284078,298:1=a ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʵʪʦʛʦ 

ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʘ ʚʳʜʘʶʪ ʢʦʦʨʜʠʥʘʪʳ ʧʨʠʸʤʥʠʢʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʠ-

ʩʪʝʤʳ ʛʣʦʙʘʣʥɹʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GPS, ʢʦʪʦʨʘʷ ʚʩʸ ʰʠʨʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʚ ʧʨʘʢʪʠʢʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. 
ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʧʨʷʤʦʫʛʦʣʴʥʳʝ, ʢʨʠʚʦʣʠʥʝʡʥʳʝ, ʧʣʦʩʢʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠ ʧʦʣʷʨʥʳʝ ʩʠ-

ʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 

ʉʘʤʦʡ ʧʨʦʩʪʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʛʝʦʮʝʥ-

ʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʥʘʯʘʣʦ ʢʦʪʦʨʦʡ ʩʦʚʤʝʱʝʥʦ ʩ ʮʝʥʪʨʦʤ ɿʝʤ-

ʣʠ, ʦʩʴ Z ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʉʝʚʝʨʥʳʡ ʧʦʣʶʩ ɿʝʤʣʠ, ʦʩʴ X ï ʥʘ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ɻʨʠʥʚʠʯʩʢʦʛʦ ʤʝʨʠʜʠʘʥʘ ʩ ʵʢʚʘʪʦʨʦʤ, ʘ ʦʩʴ Y ï ʥʘ ʚʦʩʪʦʢ ʦʪ ɻʨʠʥʚʠʯʘ 

(ʨʠʩ. 3.3). ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʢʠ ʉʝʚʝʨʥʦʛʦ ʧʦʣʶʩʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʫʩʣʦʚ-

ʥʳʡ ʟʝʤʥʦʡ ʧʦʣʶʩ (ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʫʩʣʦʚʥʦʝ ʥʘʯʘʣʦ), ʢʦʪʦʨʘʷ ʚʤʝʩʪʝ ʩ 

ʮʝʥʪʨʦʤ ʤʘʩʩ ɿʝʤʣʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝʢʦʪʦʨʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʩʨʝʜʥʝʝ ʧʦʣʦ-

ʞʝʥʠʝ ʦʩʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʨʝʮʝʩʩʠʝʡ ï ʘʩʪʨʦ-

ʥʦʤʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ, ʟʘʢʣʶʯʘʶʱʠʤʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʩʴ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʩʦ 

ʚʨʝʤʝʥʝʤ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʪʝʣʝ ɿʝʤʣʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʚʝʟʜ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʚʘʟʠ-

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʮʝʥʪʨ ʢʦʪʦʨʳʭ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʩʝʡ 

ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʤʝʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʧʝ-

ʨʝʩʯʸʪʘ ʢʦʦʨʜʠʥʘʪ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʜʨʫʛʫʶ: 
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ʛʜʝ 000 ,, zyx  ï ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʚʪʦʨʦʡ ʩʠʩʪʝʤʳ ʚ ʧʝʨʚʦʡ; 

M ï ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; zyx eee ,,  ï ʨʘʟʚʦʨʦʪ ʦʩʝʡ ʥʘ ʤʘʣʳʝ ʫʛʣʳ. 

ʆʨʠʝʥʪʘʮʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʤʝʱʝʥʠʝʤ ʦʪ ʮʝʥʪʨʘ ʤʘʩʩ ɿʝʤʣʠ ʠ ʦʪʢʣʦʥʝʥʠʝʤ ʝʛʦ ʦʩʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ 

ʚʨʘʝɦʥʠʷ ɿʝʤʣʠ. 
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ʈʠʩ. 3.3. ɻʝʦʮʝʥʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

 

ʆʜʥʘʢʦ ʙʦʣʝʝ ʧʨʠʚʳʯʥʦʡ ʷʚʣʷʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ (ʛʝʦʜʝʟʠʯʝʩʢʘʷ) 

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʢʦʛʜʘ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʣʠʧʩʦʠʜʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʰʠʨʦʪʦʡ j ʠ ʜʦʣʛʦʪʦʡ l, ʠʟʤʝʨʷʝʤʳʤʠ ʚ ʛʨʘʜʫʩʘʭ ʦʪ ʵʢʚʘ-

ʪʦʨʘ ʠ ʦʪ ɻʨʠʥʚʠʯʩʢʦʛʦ ʤʝʨʠʜʠʘʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 3.4). ʂʦʦʨʜʠʥʘʪʳ 

ʣʶʙʦʡ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ ʝʸ ʧʨʦʝʢ-

ʮʠʠ ʧʦ ʥʦʨʤʘʣʠ ʥʘ ʵʣʣʠʧʩʦʠʜ ʠ ʚʳʩʦʪʳ H ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʣʣʠʧʩʦʠʜʘ. 
ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʰʠʨʦʪʘ ʠ ʜʦʣʛʦʪʘ ʪʦʯʢʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʟʘʯʘʩʪʫʶ 

ʦʧʨʝʜʝʣʷʪʁʩʷ ʩ ʧʦʤʦʱʴʶ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʪʘʢʞʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪʩʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʤʠ. 

 

 
ʈʠʩ. 3.4. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ (ʛʝʦʜʝʟʠʯʝʩʢʘʷ) ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʭ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʠ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ʥʝ ʚʩʝʛʜʘ ʫʜʦʙʥʦ. ʊʘʢ, ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʥʝʙʦʣʴʰʠʭ 

ʫʯʘʩʪʢʘʭ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʧʦʮʝʥʪʨʠʯʝʩʢʘʷ (ʛʦʨʠ-

ʟʦʥʪʥʘʷ) ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʢʦʪʦʨʦʡ 

ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʦʡ , ʟʘʜʘʚʘʝʤʦʡ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ( ï ʵʪʦ ʚʳʩʦʪʘ ʪʦʯʢʠ  ʥʘʜ ʫʨʦʚʥʝʤ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʘ). 

ʆʩʴ Z ʪʦʧʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʦʚʧʘʜʘʝʪ ʩ ʥʦʨʤʘʣʴʶ ʢ ʧʦ-


