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ɺʉʊʋʇ 
 

ɹʘʛʘʪʦ ʩʧʨʘʚ ʚʚʘʞʘʣʠʩʷ ʥʝʤʦʞʣʠʚʠʤʠ, ʧʦʢʠ ʥʝ ʙʫʣʠ ʟʜʽʡʩʥʝʥʽ. 
ʇʣʽʥʽʡ ʉʪʘʨʰʠʡ  

 
ɯʥʬʦʨʤʘʮʽʷ ʚʞʝ ʜʘʚʥʦ ʦʮʽʥʝʥʘ ʣʶʜʩʪʚʦʤ, ʷʢ ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʩʢʣʘʜʦʚʠʭ ʡʦʛʦ ʞʠʪʪʷ. ʗʢʱʦ ʟʚʝʨʥʫʪʠʩʴ ʜʦ ʉʚʷʱʝʥʥʦʛʦ ʇʠʩʘʥʥʷ, ʪʦ ʤʦʞʥʘ 
ʟôʷʩʫʚʘʪʠ, ʱʦ ɻʦʩʧʦʜʴ ɹʦʛ ʘʙʦ ʘʥʪʠʯʥʽ ʙʦʛʠ ʧʽʜʢʘʟʫʶʪʴ ʩʚʦʾʤ ʧʨʦʪʝʞʝ, ʥʘʜʘʶʪʴ 
ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʥʘʡʙʽʣʴʰʫ ʤʠʣʽʩʪʴ ʽ ʧʽʜʪʨʠʤʢʫ. 

ʋʩʽʤ ʚʽʜʦʤʘ ʽʩʪʦʨʽʷ ʅʦʷ, ʪʽʣʴʢʠ ʪʦʤʫ ɹʦʛ ʚʽʜʢʨʠʚ ʪʘʻʤʥʠʮʶ ʤʘʡʙʫʪʥʴʦʛʦ 
ʧʦʪʦʧʫ. ɯʥʰʽ, ʥʝ ʟʥʘʣʠ ʮʴʦʛʦ, ʟʘʣʠʰʠʣʠʩʴ ʥʘ ʜʥʽ ʚʩʝʣʝʥʩʴʢʦʛʦ ʤʦʨʷ. ɸ ʅʦʶ ʚʠʧʘʣʘ 
ʯʝʩʪʴ ʩʪʘʪʠ ʥʘʰʠʤ ʧʨʘʙʘʪʴʢʦʤ. ʊʦʤʫ ʚʣʘʩʥʠʢ ʽʥʬʦʨʤʘʮʽʾ (ʅʦʡ) ʚʠʷʚʠʚʩʷ, ʟ ʫʩʽʭ 
ʪʦʯʦʢ ʟʦʨʫ, ʚ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʛʽʜʥʦʤʫ ʩʪʘʥʦʚʠʱʽ. 

ɺ ʛʨʝʮʴʢʽʡ ʤʽʬʦʣʦʛʽʾ ʘʥʪʠʯʥʽ ʙʦʛʠ ʩʚʦʾʤ ʫʣʶʙʣʝʥʮʷʤ ʨʘʟ ʧʦ ʨʘʟ ʥʘʜʘʚʘʣʠ 
ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ, ʙʝʟ ʷʢʦʾ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʱʦ ʩʪʦʷʣʠ ʧʝʨʝʜ ʥʠʤʠ, 
ʙʫʣʦ ʙ ʥʝʤʦʞʣʠʚʠʤ. ʅʘʧʨʠʢʣʘʜ, ɸʭʽʣʣ, ʤʘʪʠ ʷʢʦʛʦ ï ʌʝʪʽʜʘ, ʙʘʞʘʶʯʠ ʟʨʦʙʠʪʠ 
ʪʽʣʦ ʩʚʦʛʦ ʩʠʥʘ ʥʝʚʨʘʟʣʠʚʠʤ, ʟʘʥʫʨʠʣʘ ʡʦʛʦ ʫ ʚʦʜʠ ʩʚʷʱʝʥʥʦʾ ʨʽʯʢʠ ʉʪʽʢʩ, 
ʪʨʠʤʘʶʯʠ ʩʠʥʘ ʟʘ ʧôʷʪʫ, ʷʢʦʾ ʥʝ ʪʦʨʢʥʫʣʘʩʷ ʚʦʜʘ. ʉʘʤʝ ʪʦʤʫ ʧôʷʪʘ ʟʘʣʠʰʠʣʘʩʴ 
ʻʜʠʥʠʤ ʚʨʘʟʣʠʚʠʤ ʤʽʩʮʝʤ ɸʭʽʣʣʘ. ʄʘʙʫʪʴ, ʚʽʥ ʦʜʠʥ ʙʠ ʟʨʫʡʥʫʚʘʚ ʊʨʦʶ, ʷʢʙʠ 
ʙʦʛʠ ʥʝ ʚʽʜʢʨʠʣʠ ʪʨʦʷʥʩʴʢʦʤʫ ʛʝʨʦʶ ʇʘʨʠʩʫ ʩʝʢʨʝʪ ʚʨʘʟʣʠʚʦʩʪʽ ɸʭʽʣʣʘ. ʅʘʜʘʥʥʷ 
ʮʽʻʾ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʛʠʙʝʣ  ̔ɸʭʽʣʣʘ.  

ɿʘ ʥʝʟʘʢʦʥʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʟʘ ʾʾ ʨʦʟʛʦʣʦʰʝʥʥʷ ʟʘʚʞʜʠ ʧʨʠ-
ʭʦʜʠʣʦ ʜʦʩʪʘʪʥʴʦ ʩʫʚʦʨʝ ʧʦʢʘʨʘʥʥʷ. ɿʛʘʜʘʻʤʦ ʇʨʦʤʝʪʝʷ, ʷʢʠʡ ʚʠʢʨʘʚ ʫ ʘʥʪʠʯʥʠʭ 
ʙʦʛʽʚ ʩʝʢʨʝʪ ʚʦʛʥʶ ʽ ʟʘ ʮʶ ʧʨʦʚʠʥʫ ʙʫʚ ʧʨʠʢʦʚʘʥʠʡ ʜʦ ʩʢʝʣʽ ʚ ɻʽʙʨʘʣʪʘʨʽ. ʆʨʝʣ 
ʢʦʞʥʦʛʦ ʨʘʥʢʫ ʚʠʢʣʴʦʚʫʚʘʚ ʫ ʥʴʦʛʦ ʧʝʯʽʥʢʫ, ʷʢʘ ʟʘ ʥʽʯ ʚʩʪʠʛʘʣʘ ʚʽʜʨʦʩʪʠ. ʎʝ 
ʩʫʚʦʨʝ ʧʦʢʘʨʘʥʥʷ ʇʨʦʤʝʪʝʡ ʦʪʨʠʤʘʚ ʟʘ ʨʦʟʛʦʣʦʰʝʥʥʷ ʣʶʜʷʤ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 
ʙʫʣʘ ʜʦʩʪʫʧʥʘ ʪʽʣʴʢʠ ʘʥʪʠʯʥʠʤ ʙʦʛʘʤ. ʅʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʽʥʬʦʨʤʘ-
ʮʽʷ ʜʣʷ ʣʶʜʩʪʚʘ ʟʘʚʞʜʠ ʙʫʣʘ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʡʦʛʦ ʞʠʪʪʷ. 

ʃʶʜʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʫʧʨʘʚʣʽʥʩʴʢʽ ʬʫʥʢʮʽʾ ʟʥʘʶʪʴ, ʱʦ ʫʩʧʽʭ ʽ ʧʨʦʮʚʽ-
ʪʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʜʽʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ ʾʾ 
ʰʚʠʜʢʦʛʦ ʧʝʨʝʛʣʷʜʫ ʡ ʘʥʘʣʽʟʫ.  

"ʍʪʦ ʚʦʣʦʜʽʻ ʽʥʬʦʨʤʘʮʽʻʶ, ʪʦʡ ʚʦʣʦʜʽʻ ʩʚʽʪʦʤ", ï ʮʽ ʩʣʦʚʘ ɹʽʩʤʘʨʢʘ 
ʘʢʪʫʘʣʴʥʽ ʩʴʦʛʦʜʥʽ, ʷʢ ʥʽʢʦʣʠ.  

XXI ʩʪ., ʙʝʟʧʝʨʝʯʥʦ, ʙʫʜʝ ʩʪʦʣʽʪʪʷʤ ʽʥʬʦʨʤʘʮʽʾ. ʗʢ ʙʠ ʥʝ ʨʦʟʚʠʚʘʣʠʩʷ 
ʨʽʟʥʽ ʛʘʣʫʟʽ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ, ʷʢʠʭ ʙʠ ʥʦʚʠʭ ʚʠʩʦʪ ʥʝ ʜʦʩʷʛʣʦ ʣʶʜʩʪʚʦ, ʘʣʝ 
ʽʥʬʦʨʤʘʮʽʷ ʟ ʢʦʞʥʠʤ ʜʥʝʤ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʨʝʩʫʨʩʦʤ, ʷʢʠʡ ʩʪʠʤʫʣʶʻ 
ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʘ ʟ ʽʥʰʦʛʦ ï ʚʠʤʘʛʘʻ ʜʣʷ ʾʾ ʦʧʨʘʮʶʚʘʥʥʷ 
ʟʘʣʫʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʽʚ ʧʨʦʡʰʣʦ ʰʣʷʭ ʚʽʜ ʩʫʪʦ ʥʘʫʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦ 
ʤʘʩʦʚʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʡ ʫʧʨʘʚʣʽʥʥʷ, ʚʽʜ ʨʦʙʦʪʠ ʟ ʦʢʨʝʤʠʤʠ ʟʤʽʥʥʠʤʠ ʽ ʬʘʡʣʘʤʠ 
ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʡ ʦʙʨʦʙʢʠ ʚʝʣʠʯʝʟʥʠʭ ʤʘʩʠʚʽʚ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨ-
ʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɯʥʬʦʨʤʘʪʠʟʘʮʽʷ ʡ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʭʦʧʠʣʠ ʚʩʽ ʩʪʦʨʦʥʠ 
ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʚʘʞʢʦ ʥʘʟʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʩʬʝʨʫ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ï ʚʽʜ 
ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʜʦ ʚʠʩʦʢʦʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ, ï ʜʝ ʙ ʥʝ ʚʽʜʯʫʚʘʣʘʩʴ ʾʾ ʧʦʪʫʞʥʘ 
ʜʽʷ [4]. ɯʥʬʦʨʤʘʮʽʷ ʩʪʘʣʘ ʢʨʠʪʠʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʩʧʽʭʫ ʚ ʙʫʜʴ-ʷʢʽʡ ʩʧʨʘʚʽ.  
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ɾʠʪʪʷ ʚʩʝ ʯʘʩʪʽʰʝ ʡ ʥʘʧʦʣʝʛʣʠʚʽʰʝ ʧʦʪʨʝʙʫʻ ʚʽʜ ʢʝʨʽʚʥʠʢʽʚ ʨʽʟʥʦʛʦ 
ʨʽʚʥʷ ʰʚʠʜʢʠʭ ʽ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʪʦʙʪʦ ʟʥʘʥʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʪʨʽʙʥʦ ʨʦʙʠʪʠ ʚ 
ʧʝʚʥʠʡ ʯʘʩ ʽ ʧʝʚʥʦʤʫ ʤʽʩʮʽ. 

ʆʩʢʽʣʴʢʠ ʟ ʯʘʩʦʤ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʾ ʟʘʟʚʠʯʘʡ ʰʚʠʜʢʦ ʩʪʘʨʽʻ 
(ʚʪʨʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ), ʪʦ ʩʪʘʻ ʚʩʝ ʩʢʣʘʜʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʚ ʪʨʘʜʠ-
ʮʽʡʥʦʤʫ ʧʘʧʝʨʦʚʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ.  

ʐʚʠʜʢʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʘʢʪʫʘʣʴʥʽʩʪʴ ʤʦʞʝ ʛʘʨʘʥʪʫʚʘʪʠ 
ʪʽʣʴʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ. ʇʨʠ ʮʴʦʤʫ ʤʘʩʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʽʚ 
ʟʫʤʦʚʣʝʥʝ ʥʝ ʩʪʽʣʴʢʠ ʪʠʤ, ʱʦ ʚʦʥʠ ʚʤʽʶʪʴ ʦʙʯʠʩʣʶʚʘʪʠ ʰʚʠʜʰʝ ʽ ʪʦʯʥʽʰʝ ʟʘ 
ʣʶʜʠʥʫ, ʘ ʪʠʤ, ʱʦ ʙʝʟ ʥʠʭ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʦ ʚʧʦʨʘʪʠʩʷ ʟʽ ʟʨʦʩʪʘʶʯʠʤ ʚʘʣʦʤ 
ʽʥʬʦʨʤʘʮʽʾ.  

ʈʦʟʚʠʪʦʢ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʟʫʤʦʚʣʶʻ ʥʝ ʪʽʣʴʢʠ ʧʦʢʨʘʱʘʥʥʷ ʚʠʜʽʚ 
ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʷʢʽ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʘʣʝ ʡ ʧʦʩʪʽʡʥʝ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ 
ʚʠʜʽʚ ʜʘʥʠʭ, ʢʦʤʧôʶʪʝʨʠʟʘʮʽʶ ʥʦʚʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ ʽ ʫʧʨʘʚʣʽʥʥʷ, ʩʪʚʦʨʝʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ.  

ʉʠʩʪʝʤʘ (ʚʽʜ ʛʨʝʮ. sysntema ï ʮʽʣʝ, ʩʢʣʘʜʝʥʝ ʟ ʯʘʩʪʠʥ; ʩʧʦʣʫʯʝʥʥʷ) ï 
ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʜʥʦʰʝʥʥʷʭ ʽ ʟʚôʷʟʢʘʭ ʦʜʠʥ ʟ ʦʜʥʠʤ ʽ 
ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʧʝʚʥʫ ʮʽʣʽʩʥʽʩʪʴ (ʻʜʥʽʩʪʴ).  

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ɯʉ) ï ʮʝ ʩʭʦʚʠʱʝ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʝ ʟʘʙʝʟʧʝʯʝʥʝ 
ʧʨʦʮʝʜʫʨʘʤʠ ʚʚʝʜʝʥʥʷ, ʧʦʰʫʢʫ, ʨʦʟʤʽʱʝʥʥʷ, ʦʙʨʦʙʢʠ ʘʥʘʣʽʟʫ ʡ ʚʠʜʘʯʽ 
ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʟʘʧʠʪʘʤʠ.  

ʄʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ɯʉ ʻ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦ ʦʙôʻʢʪʠ ʧʝʚʥʦʾ 
ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ.  

ʇʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ ï ʯʘʩʪʠʥʘ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʷʢʘ ʧʽʜʣʷʛʘʻ 
ʚʠʚʯʝʥʥʶ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ, ʫʧʨʘʚʣʽʥʥʷ ʪʦʱʦ. 

ʈʦʙʦʪʘ ɯʉ ʧʦʣʷʛʘʻ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʜʚʦʭ ʟʫʩʪʨʽʯʥʠʭ ʧʦʪʦʢʽʚ ʽʥʬʦʨʤʘʮʽʾ: 
ʚʚʝʜʝʥʥʷ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʜʘʯʽ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʧʨʘʮʴʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 
ʟʘʧʠʪ. ʏʝʨʝʟ ʪʝ ʱʦ ʛʦʣʦʚʥʘ ʟʘʜʘʯʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ï ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
ʢʣʽʻʥʪʽʚ, ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʣʘʰʪʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʜʧʦʚʽʜʴ ʥʘ 
ʙʫʜʴ-ʷʢʠʡ ʟʘʧʠʪ ʦʙʨʦʙʣʷʣʘʩʴ ʰʚʠʜʢʦ ʽ ʙʫʣʘ ʧʨʠ ʮʴʦʤʫ ʜʦʩʪʘʪʥʴʦ ʟʤʽʩʪʦʚʥʦʶ.  

ʊʦʤʫ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʤʘʻ 
ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʽ ʪʝʤʘʪʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ ʪʘ ʽʥʪʝʛʨʦʚʘʥʫ ʟ ʤʦʜʝʣʴ-
ʥʠʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʫ ʧʨʦʩʪʦʨʦʚʫ 
ʽʥʬʦʨʤʘʮʽʶ ʡ ʥʘʩʪʫʧʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʢʦʥʮʝʧʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʷʢʦʾ ʜʘʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʚ ʙʘʟʠ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʘʜʝʢʚʘʪʥʦʛʦ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʧʝʚʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ (ʷʢʽ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʧʦʩʪʽʡʥʦ 
ʟʤʽʥʶʚʘʪʠʩʴ) ʽ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʉʫʢʫʧʥʽʩʪʴ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʦʙôʻʢʪʠ ʧʝʚʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʙʝʨʽ-
ʛʘʻʪʴʩʷ ʚ ʙʘʟʘʭ ʜʘʥʠʭ. ʉʪʚʦʨʶʶʯʠ ɹɼ, ʢʦʨʠʩʪʫʚʘʯ ʧʨʘʛʥʝ ʚʧʦʨʷʜʢʫʚʘʪʠ ʽʥʬʦʨ-
ʤʘʮʽʶ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʰʚʠʜʢʦʛʦ ʾʾ ʧʦʰʫʢʫ, 
ʘʥʘʣʽʟʫ ʡ ʦʙʨʦʙʢʠ. ʎʽ ʙʘʟʠ ʜʘʥʠʭ ʩʪʚʦʨʶʶʪʴʩʷ ʪʘ ʬʫʥʢʮʽʦʥʫʶʪʴ ʧʽʜ 
ʢʝʨʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʩʠʩʪʝʤ 
ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʂɹɼ). 

ʋ ʥʘʫʢʘʭ ʧʨʦ ɿʝʤʣʶ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʣʠ ʧʦʰʪʦʚʭ ʜʦ ʩʪʚʦʨʝʥʥʷ 
ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ. 
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ʆʜʥʠʤ ʽʟ ʯʠʥʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʣʦʢʘʣʽʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘ-
ʣʽʟʫ ʷʢʦʾ ʻ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ) ʪʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (ɻɯʊ).  

ɻɯʉ ï ʮʝ ʫʥʽʢʘʣʴʥʝ ʷʚʠʱʝ ʩʫʯʘʩʥʦʾ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʥʘʫʢʠ, ʝʬʝʢʪʠʚʥʝ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢʦʾ ʽʥʪʝʛʨʫʻ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʜʘʥʽ (ʢʦʩʤʽʯʥʠʭ ʽ ʘʝʨʦʬʦ-
ʪʦʟʥʽʤʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ, ʥʘʢʦʧʠʯʝʥʽ ʣʶʜʩʪʚʦʤ ʫ ʥʘʡʨʽʟʥʦʤʘʥʽʪ-
ʥʽʰʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ), ʚʧʨʦʚʘʜʞʫʻ ʧʝʨʝʜʦʚʽ ʨʦʟʨʦʙʢʠ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʫ-
ʚʘʥʥʷ, ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ, ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʦʱʦ. ʄʠ ʞʠʚʝʤʦ ʚ ʯʘʩ, ʷʢʠʡ 
ʛʫʯʥʦ ʥʘʟʠʚʘʻʪʴʩʷ Digital Earth ï ʮʠʬʨʦʚʦʶ ɿʝʤʣʝʶ.  

ʆʜʥʽʻʶ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʝʦʽʥʬʦʨʤʘʮʽʾ ʻ ʪʝ, ʱʦ ʭʦʯʘ ʨʽʟʥʽ ʣʶʜʠ ʤʦʞʫʪʴ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʾ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʙʝʟʣʽʯʽ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ, ʩʘʤʘ ʽʥʬʦʨʤʘʮʽʷ, ʘ ʪʘʢʦʞ 
ʤʝʪʦʜʠ ʾʾ ʫʟʘʛʘʣʴʥʝʥʥʷ ʡ ʘʥʘʣʽʟʫ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤʠ, ʾʭ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ. ʅʘʧʨʠʢʣʘʜ, ʰʢʦʣʠ, 
ʤʫʥʽʮʠʧʘʣʴʥʽ ʽʥʞʝʥʝʨʥʦ-ʢʦʤʫʥʘʣʴʥʽ ʪʘ ʜʦʨʦʞʥʴʦ-ʨʝʤʦʥʪʥʽ ʩʣʫʞʙʠ, ʩʣʫʞʙʠ 
ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ, ʧʣʘʥʫʚʘʣʴʥʠʢʠ, ʧʨʘʚʦʟʥʘʚʮʽ, ʙʽʟʥʝʩʤʝʥʠ, ʪʨʘʥʩʧʦʨʪʥʽ 
ʦʨʛʘʥʽʟʘʮʽʾ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʩʭʦʞ ,̔ ʘ ʯʘʩʦʤ ʡ ʦʜʥʘʢʦʚʽ, ʙʘʟʠ ʜʘʥʠʭ ʧʨʦ ʪʝʨʠʪʦʨʽʶ: ʪʦʧʦʛʨʘʬʽʶ, ʘʜʤʽʥʽʩʪʨʘ-
ʪʠʚʥʽ ʤʝʞʽ, ʘʜʨʝʩʠ, ʤʝʨʝʞʫ ʜʦʨʽʛ, ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʦʙôʻʢʪʠ, 
ʧʘʤôʷʪʢʠ ʘʨʭʽʪʝʢʪʫʨʠ ʽ ʢʫʣʴʪʫʨʠ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʦʙôʻʢʪʠ, ʛʽʜʨʦʛʨʘʬʽʶ ʪʦʱʦ. 
ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ, ʘʣʝ 
ʙʘʟʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʡ ʪʽʻʶ ʞ. ɹʽʣʴʰʝ ʪʦʛʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, 
ʷʢʫ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʡ ʘʥʘʣʽʟʫ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʞ ʫ 
ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʦʜʥʘʢʦʚʦʶ (ʽʜʝʥʪʠʯʥʦʶ) ï ʙʽʣʴʰʦʩʪʽ ʟ ʥʠʭ ʧʦʪʨʽʙʥʦ 
ʩʪʚʦʨʶʚʘʪʠ ʡ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʢʘʨʪʠ, ʧʣʘʥʠ ʽ ʩʭʝʤʠ, ʟʜʽʡʥʶʚʘʪʠ ʘʜʨʝʩʥʠʡ ʧʦʰʫʢ, 
ʚʠʤʽʨʶʚʘʪʠ ʚʽʜʩʪʘʥʽ ʡ ʧʣʦʱʽ, ʥʘʢʣʘʜʘʪʠ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ ʰʘʨʠ ʟ ʨʽʟʥʦʶ 
ʽʥʬʦʨʤʘʮʽʻʶ, ʘʥʘʣʽʟʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʙʣʠʟʴʢʦʩʪʽ ʪʘ ʩʫʩʽʜʩʪʚʘ ʪʦʱʦ. 

ɻɯʉ ï ʩʫʯʘʩʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ 
ʦʙôʻʢʪʽʚ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʧʦʜʽʡ ʽ ʷʚʠʱ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʘ ʙʫʜʫʪʴ 
ʚʽʜʙʫʚʘʪʠʩʴ ʫ ʧʨʦʛʥʦʟʦʚʘʥʦʤʫ ʧʝʨʽʦʜʽ. ɻɯʉ ï ʮʝ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 
ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ, ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʫ, ʜʦʩʪʫʧ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ 
ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ [1].  

ɻʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ï ʮʝ ʜʘʥʽ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʛʝʦʛʨʘʬʽʯʥʝ ʤʽʩʮʝ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʘʙʦ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʦʙôʻʢʪʽʚ, 
ʘ ʪʘʢʦʞ ʾʭ ʤʝʞʽ ʥʘ ɿʝʤʣʽ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʦʪʨʠʤʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
GPS, ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ), ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʡ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 
ʚʠʜʽʚ ʟʥʽʤʘʥʴ ʪʦʱʦ. 

ʗʢ ʩʚʽʜʯʘʪʴ ʩʧʝʮʽʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [22], 75ï90 % ʫʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʽʩʪʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʤʽʩʪʷʪʴ ʫ ʩʦʙʽ ʛʝʦʛʨʘʬʽʯʥʽ (ʤʝʪʨʠʯʥʽ, 
ʧʨʦʩʪʦʨʦʚʽ) ʜʘʥʽ, ʪʦʙʪʦ ʨʽʟʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʦʟʧʦʜʽʣ ʫ ʧʨʦʩʪʦʨʽ ʘʙʦ ʧʦ ʪʝʨʠʪʦʨʽʷʭ 
ʦʙôʻʢʪʽʚ, ʷʚʠʱ, ʧʨʦʮʝʩʽʚ, ʧʦʜʽʡ. ɸ ʨʦʙʦʪʘ ʟ ʛʝʦʜʘʥʠʤʠ ʽ ʻ ʩʫʪʪʶ ɻɯʉ.  

ʉʬʝʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʜʫʞʝ ʰʠʨʦʢʘ. ɺʽʜ ʧʣʘʥʫʚʘʥʥʷ ʥʘʜʘʥʥʷ ʤʝ-
ʜʠʯʥʠʭ ʧʦʩʣʫʛ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʧʽʜ ʟʘʙʫʜʦʚʫ ʩʫʧʝʨʤʘʨʢʝʪʘ, ʚʽʜ ʧʦʩʘʜʢʠ 
ʣʽʩʽʚ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ, ʣʶʜʠ ʟ ʫʩʽʭ ʯʘʩʪʠʥ ʟʝʤʥʦʾ ʢʫʣʽ 
ʱʦʜʝʥʥʦ ʦʙʨʦʙʣʷʶʪʴ ʛʝʦʛʨʘʬʽʯʥʽ ʜʘʥʽ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʛʝʦʽʥʬʦʨ-
ʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 
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ʉʴʦʛʦʜʥʽ ʚʘʞʢʦ ʫʷʚʠʪʠ ʙʝʟ ɻɯʉ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ 
ʧʨʦʮʝʩ ʧʣʘʥʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ, ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨ-
ʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʘʨʤʽʷʤʠ ʽ 
ʟʙʨʦʻʶ, ʜʽʷʣʴʥʽʩʪʴ ʤʽʩʮʝʚʠʭ ʘʜʤʽʥʽʩʪʨʘʮʽʡ, ʚʠʙʦʨʯʽ ʤʝʭʘʥʽʟʤʠ ʡ ʢʦʤʧʘʥʽʾ ʪʦʱʦ. 

ɻɯʉ ʦʭʦʧʣʶʶʪʴ ʫʩʽ ʧʨʦʩʪʦʨʦʚʽ ʨʽʚʥʽ: ʛʣʦʙʘʣʴʥʠʡ, ʨʝʛʽʦʥʘʣʴʥʠʡ, ʥʘʮʽʦ-
ʥʘʣʴʥʠʡ, ʣʦʢʘʣʴʥʠʡ, ʤʫʥʽʮʠʧʘʣʴʥʠʡ; ʽʥʪʝʛʨʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 
ʥʘʰʫ ʧʣʘʥʝʪʫ: ʢʘʨʪʦʛʨʘʬʽʯʥʫ, ɼɼɿ, ʩʪʘʪʠʩʪʠʢʫ ʪʘ ʧʝʨʝʧʠʩ ʥʘʩʝʣʝʥʥʷ, ʢʘʜʘʩʪʨʦʚʽ 
ʚʽʜʦʤʦʩʪʽ, ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ, ʤʘʪʝʨʽʘʣʠ ʧʦʣʴʦʚʠʭ ʪʦʧʦʛʝʦʜʝʟʠʯʥʠʭ 
ʟʥʽʤʘʥʴ ʪʦʱʦ. ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽ 
ʤʦʞʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʥʘ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʨʽʚʥʷʭ.  

ʅʘʚʽʪʴ ʤʠʪʪʻʚʠʡ ʧʦʛʣʷʜ ʥʘ ʤʘʧʫ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʡ 
ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʦʜʽʡ ʽ ʷʚʠʱ. ʈʦʟʨʦʙʣʝʥʽ ʚ ɻɯʉ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʚʞʝ ʩʴʦʛʦʜʥʽ ʻ ʧʦʪʫʞʥʦʶ ʟʙʨʦʻʶ 
ʚ ʨʫʢʘʭ ʜʦʩʣʽʜʥʠʢʘ, ʤʝʥʝʜʞʝʨʘ, ʢʝʨʽʚʥʠʢʘ ʙʫʜʴ-ʷʢʦʛʦ ʨʽʚʥʷ ʪʘ ʥʘʚʽʪʴ ʧʨʦʩʪʦʛʦ 
ʩʧʦʞʠʚʘʯʘ. ɯʜʝʾ, ʟʘʢʣʘʜʝʥʽ ʚ ɻɯʉ, ʩʪʘʶʪʴ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʧʨʦʮʝʩʽʚ ʽʥʪʝʛʨʘʮʽʾ ɻɯʊ, 
ʥʘʜʘʶʯʠ ʾʤ ʥʦʚʠʡ ʚʠʤʽʨ. ʇʨʠ ʮʴʦʤʫ ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʩʪʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʦ 
ʚʘʞʣʠʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʷʢ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʚ ʩʪʨʫʢʪʫʨʽ 
ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʦʩʚʽʪʘ ʤʘʻ ʩʧʝʮʠʬʽʯʥʽ ʨʠʩʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴ ʾʾ ʚʽʜ ʽʥʰʠʭ 
ʥʘʧʨʷʤʽʚ ʧʽʜʛʦʪʦʚʢʠ: ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ (ʤʘʪʝʤʘʪʠʯʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ 
ʛʝʦʥʘʫʢʠ), ʚʘʛʦʤʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʢʣʘʜʦʚʘ (ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ), 
ʢʦʣʦʩʘʣʴʥʠʡ ʦʙôʻʤ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʟʦʢʨʝʤʘ ʤʘʪʝʨʽʘʣʠ ɼɿɿ), ʰʠʨʦʢʠʡ 
ʩʧʝʢʪʨ ʤʦʞʣʠʚʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʪʦʱʦ. ɼʦʜʘʪʢʦʚʽ ʩʢʣʘʜʥʦʱʽ ʚʠʚʯʝʥʥʷ ʛʝʦʽʥʬʦʨ-
ʤʘʪʠʢʠ ʪʘ ɻɯʉ ʧʦʚôʷʟʘʥʽ ʟ ʾʭ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʨʦʙʦʪʫ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʘ ʽʩʪʦʪʥʦ 
ʨʦʟʧʦʜʽʣʝʥʘ ʷʢ ʫ ʯʘʩʽ, ʪʘʢ ʽ ʚ ʧʨʦʩʪʦʨʽ.  

ʇʨʝʜʤʝʪʦʤ ɻɯʉ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘ-
ʙʝʟʧʝʯʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʟʙʦʨʫ, 
ʥʘʢʦʧʠʯʝʥʥʷ, ʦʙʨʦʙʢʠ, ʤʦʜʝʣʶʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʾʭ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʦʚʝʜʝʥʥʷ ʜʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʪʝʭ-
ʥʽʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʽ 
ʮʠʬʨʦʚʠʭ ʢʘʨʪ, ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʆʩʥʦʚʥʽ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ. ɻɯʊ ʨʦʟʚʠʚʘʣʠʩʷ ʪʘ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘʢ 
ʩʘʤʦ ʰʚʠʜʢʦ, ʷʢ ʽ ʽʥʰʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʌʘʢʪʠʯʥʦ ʚʦʥʠ 
ʡʰʣʠ ʪʠʤ ʞʝ ʰʣʷʭʦʤ ʨʦʟʚʠʪʢʫ, ʱʦ ʡ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ï 
ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ, ʨʝʜʘʛʫʚʘʥʥʷ ʜʘʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʪʦʢʽʚ ʜʘʥʠʭ, ʚʠʭʽʜ ʚ ɯʥʪʝʨʥʝʪ.  

ʉʴʦʛʦʜʥʽ ɻɯʉ ʧʨʘʮʶʶʪʴ ʽ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʘʭ, ʽ ʥʘ ʩʝʨʚʝʨʘʭ, ʽ ʚ 
ɯʥʪʝʨʥʝʪ, ʽ ʥʘ ʂʇʂ, ʽ ʥʘʚʽʪʴ ʥʘ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʘʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʤʦʞʥʘ 
ʟʥʘʡʪʠ ʧʨʘʢʪʠʯʥʦ ʩʢʨʽʟʴ. ɸʣʝ ʥʘʡʙʽʣʴʰʫ ʚʽʜʜʘʯʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʘʤ, ʜʝ ʦʩʥʦʚʥʝ 
ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʨʦʩʪʦʨʦʚʠʡ ʭʘʨʘʢʪʝʨ ʽʥʬʦʨʤʘʮʽʾ: ʚ ʛʝʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ, 
ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʽ, ʚʽʡʩʴʢʦʚʽʡ ʩʧʨʘʚʽ, ï ʪʫʪ ɻɯʉ ʧʨʘʮʶʶʪʴ ʫʞʝ ʜʘʚʥʦ ʽ ʜʫʞʝ 
ʫʩʧʽʰʥʦ. ʉʘʤʝ ʪʘʤ ʩʪʚʦʨʶʚʘʣʠʩʷ ʧʝʨʰʽ ɻɯʉ.  

ɹʽʣʴʰʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʴ ɻɯʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʟʜʘʪʥʽʩʪʶ ʧʦʚôʷʟʫʚʘʪʠ ʧʨʦ-
ʩʪʦʨʦʚʫ ʡ ʦʧʠʩʦʚʫ (ʘʪʨʠʙʫʪʠʚʥʫ) ʽʥʬʦʨʤʘʮʽʶ ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭ ʩʧʽʣʴʥʦʛʦ 
ʘʥʘʣʽʟʫ. ESRI ʥʘʟʠʚʘʻ ʙʣʠʟʴʢʦ 80 ʛʘʣʫʟʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ. ʋ ʧʝʨʝʣʽʢʫ 
ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʦʜʘʪʢʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʙʘʟʦʚʽ ʪʠʧʠ ʧʦʰʠʨʝʥʠʭ ʟʘʚʜʘʥʴ 
[54, ʩ. 121ï134]:  
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1) ʟʘʚʜʘʥʥʷ ʦʙʣʽʢʦʚʦ-ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʦʛʦ ʪʠʧʫ, ʜʝ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ 
ʜʘʥʠʭ, ʚʠʤʽʨʘʭ ʪʘ ʦʮʽʥʮʽ "ʩʪʫʧʝʥʷ ʧʦʜʽʙʥʦʩʪʽ" (ʟʘʜʘʯʽ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ, 
ʧʽʜʨʘʭʫʥʢʠ ʟʘʧʘʩʽʚ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʦʶ ʚʠʨʦʙʥʠʯʦʶ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ). ʎʝ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʪʠʧ ʜʦʜʘʪʢʽʚ ɻɯʉ. ɼʣʷ ʜʦʜʘʪʢʽʚ ʪʘʢʦʛʦ 
ʪʠʧʫ ʭʘʨʘʢʪʝʨʥʘ ʨʦʙʦʪʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʚʠʩʦʢʘ 
ʜʝʪʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʪʝʨʠʪʦʨʽʡ;  

2) ʟʘʚʜʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ, ʚʠʙʦʨʫ ʤʘʨʰʨʫʪʽʚ ʽ ʫʧʨʘʚʣʽʥʥʷ 
ʧʝʨʝʚʝʟʝʥʥʷʤʠ. ʉʧʝʮʠʬʽʢʘ ʜʦʜʘʪʢʽʚ ʮʴʦʛʦ ʪʠʧʫ ʧʦʚôʷʟʘʥʘ ʟ ʥʝʪʨʘʜʠʮʽʡʥʠʤʠ 
ʧʦʩʪʘʥʦʚʢʘʤʠ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʚʜʘʥʴ, ʟʘʜʘʥʠʤʠ ʥʘ ʩʪʨʫʢʪʫʨʘʭ ʧʨʠʧʫʩʪʠʤʠʭ 
ʰʣʷʭʽʚ;  

3) ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʩʢʣʘʜʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʊʠʧʦʚʝ ʟʘʚʜʘʥʥʷ ï ʧʨʦ-
ʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʥʝʡ ʯʝʨʝʟ ʘʥʘʣʽʟ ʚʦʜʦʟʙʦʨʫ ʪʘ ʚʦʜʦʩʪʦʢʫ ʥʘ ʟʘʜʘʥʦʤʫ ʨʝʣʴʻʬʽ.  

ʗʢ ʧʨʠʢʣʘʜ ʨʦʟʛʣʷʥʝʤʦ ʛʘʣʫʟʽ, ʜʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʩʪʘʣʦ ʚʞʝ ʪʨʘʜʠʮʽʡʥʠʤ.  
ʋʧʨʘʚʣʽʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ. ʎʷ ʛʘʣʫʟʴ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʧʝʨʝʜʙʘʯʫʚʘʥʽʡ ʧʦʚʝʜʽʥʮʽ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʫʩʧʽʣʴʥʽ 
ʧʦʪʨʝʙʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʤʘʶʪʴ ʟʘʜʘʥʝ ʘʙʦ ʧʝʨʝʜʙʘʯʫʚʘʥʝ ʨʦʟʤʽʱʝʥʥʷ ʽ 
ʜʠʥʘʤʽʢʫ ʚ ʤʝʞʘʭ ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ʄʽʩʪʦʙʫʜʫʚʘʥʥʷ ʡ ʘʨʭʽʪʝʢʪʫʨʘ. ʇʨʦʝʢʪʫʚʘʥʥʷ, ʽʥʞʝʥʝʨʥʽ ʚʠʰʫʢʫ-
ʚʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʚ ʤʽʩʪʦʙʫʜʫʚʘʥʥʽ, ʘʨʭʽʪʝʢʪʫʨʽ. ʎʝ ʪʠʧʦʚʘ ʨʦʙʦʪʘ ʤʽʩʴʢʠʭ 
ʩʣʫʞʙ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʧʽʜʚʽʜʦʤʯʦʾ ʪʝʨʠʪʦʨʽʾ.  

ɯʥʞʝʥʝʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɯʥʚʝʥʪʘʨʠʟʘʮʽʷ, ʦʙʣʽʢ, ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʤʽ-
ʱʝʥʥʷ ʦʙôʻʢʪʽʚ ʨʦʟʧʦʜʽʣʝʥʦʾ ʚʠʨʦʙʥʠʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 
ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ, ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ) ʪʘ 
ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ, ʦʮʽʥʢʘ ʩʪʘʥʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʨʝʤʦʥʪʥʠʭ ʘʙʦ ʘʚʘ-
ʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʋʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʟʝʤʝʣʴʥʽ ʢʘʜʘʩʪʨʠ. ɻʘʣʫʟʴ ʭʘʨʘʢ-
ʪʝʨʥʘ ʩʚʦʻʶ ʚʣʘʩʥʝ ʛʝʦʛʨʘʬʽʯʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ. ʊʠʧʦʚʠʤʠ ʟʘʜʘʯʘʤʠ ʚʠʩʪʫ-
ʧʘʶʪʴ ʩʢʣʘʜʘʥʥʷ ʢʘʜʘʩʪʨʽʚ, ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʢʘʨʪ, ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʜʽʣʷʥʦʢ, 
ʧʣʦʱ ʪʦʱʦ. 

ʋʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʘ ʜʽʷʣʴʥʽʩʪʴ. 
ʊʫʪ ʪʠʧʦʚʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʠʭ ʩʪʘʥʽʚ ʽ ʟʘʧʘʩʽʚ ʩʧʦʩʪʝʨʝʞʫ-
ʚʘʥʠʭ ʨʝʩʫʨʩʽʚ, ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʧʦʙʫʜʦʚʘ 
ʦʙˇʨʫʥʪʫʚʘʥʴ ʨʽʰʝʥʴ, ʧʨʠʡʥʷʪʠʭ ʟʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʩʦʙʘʤʠ, ʱʦ ʟʤʽʥʶʶʪʴ 
ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ. 

ɻʝʦʣʦʛʽʷ, ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʽ ʨʝʩʫʨʩʠ, ʛʦʨʥʦ-ʚʠʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦ-
ʚʽʩʪʴ. ʉʧʝʮʠʬʽʢʘ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʪʨʽʙʥʦ ʨʦʟʨʘʭʫʚʘʪʠ 
ʟʘʧʘʩʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʚ 
ʦʢʨʝʤʠʭ ʪʦʯʢʘʭ (ʨʦʟʚʽʜʥʠʮʴʢʝ ʙʫʨʘʚʣʝʥʥʷ, ʧʨʦʙʥʽ ʰʫʨʬʠ ʪʦʱʦ) ʧʨʠ ʚʽʜʦʤʽʡ 
ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʫʪʚʦʨʝʥʥʷ ʨʦʜʦʚʠʱʘ.  

ʇʣʘʥʫʚʘʥʥʷ ʡ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʚʝʟʝʥʥʷʤʠ (ʣʦʛʽʩʪʠʢʘ). ʅʘ ʢʘʨʪʽ ʟʘʜʘʶʪʴʩʷ 
ʧʫʥʢʪʠ ʟʙʝʨʝʞʝʥʥʷ ʚʘʥʪʘʞʽʚ ʟʽ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʫʥʢʪʠ, ʱʦ ʦʯʽʢʫʶʪʴ 
ʧʦʪʨʽʙʥʽ ʾʤ ʚʘʥʪʘʞʽ; ʟʘʩʦʙʠ ʧʝʨʝʚʝʟʝʥʥʷ ʟʽ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʟʠʮʽʻʶ, 
ʩʪʘʥʦʤ ʽ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ; ʤʝʨʝʞʘ ʜʦʨʽʛ ʟʽ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʩʝʨʝʜʥʷ ʰʚʠʜ-
ʢʽʩʪʴ, ʨʝʤʦʥʪʠ, ʦʙôʾʟʜʠ, ʧʨʦʙʢʠ, ʛʨʘʥʠʮʽ, ʤʠʪʥʽ ʧʫʥʢʪʠ ʪʦʱʦ). ʇʦʪʨʽʙʥʦ ʩʢʣʘʩʪʠ 
ʧʣʘʥ ʧʝʨʝʚʝʟʝʥʴ ʽ ʢʦʨʝʛʫʚʘʪʠ ʡʦʛʦ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʩʠʪʫʘʮʽʡ. 
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ʅʘʟʝʤʥʝ, ʘʝʨʦ- ʪʘ ʛʽʜʨʦʥʘʚʽʛʘʮʽʡʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʡ ʢʝʨʫʚʘʥʥʷ 
ʥʘʟʝʤʥʠʤ, ʧʦʚʽʪʨʷʥʠʤ ʽ ʚʦʜʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʊʨʘʜʠʮʽʡʥʽ ʛʘʣʫʟʽ ʟʽ ʟʨʦʟʫ-
ʤʽʣʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʟʘʚʜʘʥʥʷ ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤʠʤʠ 
ʦʙôʻʢʪʘʤʠ ʟʘ ʫʤʦʚʦʶ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʥʦʶ ʩʠʩʪʝʤʦʶ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʠʤʠ ʪʘ 
ʥʝʨʫʭʦʤʠʤʠ ʦʙôʻʢʪʘʤʠ. 

ʄʘʨʢʝʪʠʥʛ ʽ ʘʥʘʣʽʟ ʨʠʥʢʫ. ɺʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʩʠʪʫʘʮʽʾ, ʦʮʽʥʢʘ 
ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʪʦʧʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ï ʙʣʠʟʴʢʦʩʪʽ, ʧʝʨʝʪʠʥʘʥʴ ʽ ʩʫʤʽʱʝʥʴ 
ʨʽʟʥʠʭ ʘʨʝʘʣʽʚ ʥʘ ʾʭ ʚʟʘʻʤʦʜʽʶ, ʫʨʘʭʫʚʘʥʥʷ ʨʽʟʥʠʭ ʫʤʦʚ ʚʠʟʥʘʯʝʥʠʭ ʥʘ ʦʙôʻʢʪʘʭ ʽʟ 
ʟʘʜʘʥʠʤʠ ʧʦʟʠʮʽʷʤʠ, ʧʦʪʨʝʙʘʤʠ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ ʾʭ ʨʦʟʚʠʪʢʫ. 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ʇʽʜʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ʨʝʩʫʨʩʽʚ ʟʘ ʥʠʟʢʦʶ ʪʦʯʢʦʚʠʭ 
ʚʠʤʽʨʽʚ, ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʚʝʟʝʥʴ, ʚʟʘʻʤʦʜʽʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥʠ ʘʨʝʘʣʽʚ, ʢʘʪʝʛʦʨʠʟʘʮʽʷ 
ʪʘ ʚʠʜʽʣʝʥʥʷ "ʧʦʜʽʙʥʦʩʪʽ" ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ, ʪʦʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ. 

ʅʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ. ʆʙʣʽʢ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ, 
ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʉʣʫʞʙʠ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ. ʉʫʩʧʽʣʴʥʘ ʙʝʟʧʝʢʘ, ʧʦʞʝʞʦʛʘʩʽʥʥʷ, 
ʰʚʠʜʢʘ ʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ.  

ɼʦʜʘʪʢʦʚʦ ʜʦ ʟʘʟʥʘʯʝʥʠʭ ʛʘʣʫʟʝʡ ʪʨʝʙʘ ʚʽʜʥʝʩʪʠ ʜʝʨʞʘʚʥʝ, ʨʝʛʽʦʥʘʣʴʥʝ  ʪʘ 
ʤʫʥʽʮʠʧʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʜʝʤʦʛʨʘʬʽʶ, ʟʦʥʽʥʛ, ʨʝʻʩʪʨʘʮʽʶ ʚʣʘʩʥʦʩʪʽ, ʦʧʦʜʘʪʢʦ-
ʚʫʚʘʥʥʷ, ʙʘʥʢʽʚʩʴʢʫ ʩʧʨʘʚʫ, ʩʬʝʨʠ ʩʝʨʚʽʩʫ, ʪʦʨʛʽʚʣʽ, ʙʽʟʥʝʩʫ, ʩʦʮʽʘʣʴʥʦʛʦ 
ʩʪʨʘʭʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʝʢʦʣʦʛʽʶ, ʦʮʽʥʢʫ ʤʦʞʣʠʚʠʭ 
ʚʧʣʠʚʽʚ ʥʘ ʧʨʠʨʦʜʫ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ʛʽʜʨʦʣʦʛʽʶ, ˇʨʫʥʪʦʟʥʘʚʩʪʚʦ, ʣʽʩʦʚʝ 
ʛʦʩʧʦʜʘʨʩʪʚʦ, ʛʘʣʫʟʽ ʚʽʡʩʴʢʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɿʘʟʚʠʯʘʡ, ʯʠʤ ʙʽʣʴʰʝ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʥʠʭ ʫʚʝʜʝʥʦ ʚ ɻɯʉ, ʪʠʤ ʙʽʣʴʰʝ 
ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ, ʪʠʤ ʙʽʣʴʰʝ ʥʦʚʠʭ ʚʪʦʨʠʥʥʠʭ ʜʘʥʠʭ 
ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ. ʇʨʠ ʮʴʦʤʫ, ʨʦʟʚôʷʟʦʢ ʙʘʛʘʪʴʦʭ ʚʽʜʦʤʠʭ 
ʟʘʚʜʘʥʴ ʽʩʪʦʪʥʦ ʩʧʨʦʱʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʮʠʬʨʦʚʦʶ ʤʦʜʝʣʣʶ ʨʝʣʴʻʬʫ ʪʘ 
ʩʭʝʤʦʶ ʜʦʨʽʛ ɻɯʉ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʚʠʩʦʪʥʽ ʧʨʦʬʽʣʽ ʜʦʨʽʛ ʽ ʚʠʟʥʘʯʘʪʠ 
ʥʝʙʝʟʧʝʯʥʽ ʜʽʣʷʥʢʠ. ʅʘʚʽʪʴ ʷʢʱʦ ʮʽ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯ ʫʞʝ ʦʪʨʠʤʘʚ ʟ ʽʥʰʠʭ 
ʜʞʝʨʝʣ, ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʥʝʟʘʣʝʞʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ 
ʧʝʨʝʭʨʝʩʥʦʾ ʧʝʨʝʚʽʨʢʠ ʜʘʥʠʭ ʽ ʧʦʢʨʘʱʘʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʙʘʟʠ ʜʘʥʠʭ ʫ ʮʽʣʦʤʫ. 
ʇʨʠʯʦʤʫ, ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʽʥʰʽ ʧʝʨʝʚʽʨʢʠ 
ʧʨʦʚʘʜʠʣʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʚʥʝʩʝʥʥʶ ʚ ʥʝʾ ʥʝʢʦʨʝʢʪʥʠʭ 
ʜʘʥʠʭ. ʉʭʦʞʠʡ ʤʝʭʘʥʽʟʤ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʨʝʣʷʮʽʡʥʠʭ 
ʉʂɹɼ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʩʪʦʨʫ ʪʘ ʧʨʦʩʪʦʨʦʚʽ 
ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʢʪʽʚ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʷʢʽ ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴ. ʊʫʪ ʽʥʩʪʨʫʤʝʥʪʠ 
ɻɯʉ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʟʘʤʽʥʥʠʤʠ. 

ɻɯʉ ï ʮʝ ʙʘʛʘʪʦʤʽʣʴʡʦʥʥʘ ʽʥʜʫʩʪʨʽʷ, ʚ ʷʢʫ ʟʘʣʫʯʝʥʽ ʤʽʣʴʡʦʥʠ ʣʶʜʝʡ ʫ 
ʚʩʴʦʤʫ ʩʚʽʪʽ. ɻɯʉ ʚʠʚʯʘʶʪʴ ʚ ʰʢʦʣʘʭ, ʢʦʣʝʜʞʘʭ ʽ ʫʥʽʚʝʨʩʠʪʝʪʘʭ. ʎʶ ʪʝʭʥʦʣʦ-
ʛʽʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 
ʘʥʘʣʽʟʫ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʧʝʨʝʥʘʩʝʣʝʥʥʷ, ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʩʢʦʨʦʯʝʥ-
ʥʷ ʣʽʩʦʚʠʭ ʫʛʽʜʴ, ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʚôʷʟʢʫ 
ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ, ʷʢ ʧʦʰʫʢ ʥʘʡʢʨʘʱʦʛʦ ʤʘʨʰʨʫʪʫ ʨʫʭʫ ʤʽʞ ʧʫʥʢʪʘʤʠ, 
ʧʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʦʚʦʛʦ ʦʬʽʩʫ, ʧʦʰʫʢ ʙʫʜʠʥʢʫ ʟʘ ʡʦʛʦ 
ʘʜʨʝʩʦʶ, ʧʨʦʢʣʘʜʢʘ ʪʨʫʙʦʧʨʦʚʦʜʫ ʘʙʦ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, 
ʨʽʟʥʽ ʤʫʥʽʮʠʧʘʣʴʥʽ ʟʘʚʜʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʨʝʻʩʪʨʘʮʽʷ ʟʝʤʝʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ).  
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ɻɯʉ ʥʝ ʪʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʻʜʠʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ 
ʨʽʟʥʦʤʘʥʽʪʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘʣʝ ʡ ʥʘʜʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ ʚʽʟʫʘʣʽʟʘʮʽʾ. ʊʘʢ, 
ʥʘʧʨʠʢʣʘʜ, ArcView GIS ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʜʫʣʽʚ ʜʦʟʚʦʣʷʻ 
ʚʽʜʦʙʨʘʞʘʪʠ ʥʘ ʢʘʨʪʽ ʪʨʘʻʢʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʜʠʥʘʤʽʮʽ, ʚʽʟʫʘʣʽʟʫʚʘʪʠ 
ʢʘʨʪʠ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ, ʧʦʻʜʥʘʪʠ ʚʝʢʪʦʨʥʽ ʢʘʨʪʠ ʟ ʘʝʨʦ- ʪʘ ʢʦʩʤʽʯʥʠʤʠ 
ʟʥʽʤʢʘʤʠ ʪʦʱʦ. 

ʆʪʞʝ, ʤʦʞʣʠʚʦʩʪʽ ɻɯʉ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʽʷʥʽ ʚ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʩʬʝʨʘʭ 
ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ: 

ï ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ: 
Å ʩʠʪʫʘʮʽʡʥʝ ʫʧʨʘʚʣʽʥʥʷ; 
Å ʤʽʩʴʢʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ;  
Å ʚʝʜʝʥʥʷ ʢʘʜʘʩʪʨʽʚ ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʟʝʤʝʣʴʥʦʛʦ, ʤʽʩʪʦʙʫʜʽʚ-

ʥʦʛʦ, ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ;  
Å ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ;  
Å ʢʝʨʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ ʪʘ ʤʘʨʰʨʫʪʘʤʠ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ;  
Å ʧʦʙʫʜʦʚʘ ʤʝʨʝʞ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ;  
Å ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʤʽʩʪʘ; 
ï ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʷʭ: 
Å ʪʨʘʥʢʦʚʠʡ ʽ ʩʪʽʣʴʥʠʢʦʚʠʡ ʟʚôʷʟʦʢ, ʪʨʘʜʠʮʽʡʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ;  
Å ʩʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ;  
Å ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʥʪʝʥ, ʨʝʪʨʘʥʩʣʷʪʦʨʽʚ ʪʦʱʦ;  
Å ʚʠʟʥʘʯʝʥʥʷ ʤʘʨʰʨʫʪʽʚ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʶ;  
Å ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʤʝʨʝʞ;  
Å ʦʧʝʨʘʪʠʚʥʝ ʜʠʩʧʝʪʯʝʨʩʴʢʝ ʫʧʨʘʚʣʽʥʥʷ; 
ï ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʷʭ: 
Å ʦʮʽʥʢʘ ʧʦʪʨʝʙ ʫ ʤʝʨʝʞʘʭ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʢʘʥʘʣʽʟʘʮʽʾ;  
Å ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʩʪʠʭʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʜʣʷ ʩʠʩʪʝʤ ʽʥʞʝʥʝʨʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡ;  
Å ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ;  
Å ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ; 
ï ʪʨʘʥʩʧʦʨʪʽ: 
Å ʘʚʪʦʤʦʙʽʣʴʥʠʡ, ʟʘʣʽʟʥʠʯʥʠʡ, ʚʦʜʥʠʡ, ʪʨʫʙʦʧʨʦʚʽʜʥʠʡ, ʘʚʽʘʪʨʘʥʩʧʦʨʪ;  
Å ʢʝʨʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ ʾʾ ʨʦʟʚʠʪʢʦʤ;  
Å ʢʝʨʫʚʘʥʥʷ ʧʘʨʢʦʤ ʨʫʭʦʤʠʭ ʟʘʩʦʙʽʚ ʽ ʣʦʛʽʩʪʠʢʘ;  
Å ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤ, ʦʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ ʽ ʘʥʘʣʽʟ ʚʘʥʪʘʞʦʧʦʪʦʢʽʚ; 
Å ʥʘʚʽʛʘʮʽʷ; 
ï ʥʘʬʪʦʛʘʟʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ: 
Å ʛʝʦʣʦʛʦʨʦʟʚʽʜʢʘ ʪʘ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʦʙʦʪʠ;  
Å ʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʥʘʬʪʦ- ʽ ʛʘʟʦʧʨʦʚʦʜʽʚ; 
Å ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ;  
Å ʤʦʜʝʣʶʚʘʥʥʷ ʡ ʘʥʘʣʽʟ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ; 
ï ʩʠʣʦʚʠʭ ʚʽʜʦʤʩʪʚʘʭ: 
Å ʩʣʫʞʙʠ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ, ʟʙʨʦʡʥʽ ʩʠʣʠ, ʧʨʠʢʦʨʜʦʥʥʽ ʚʽʡʩʴʢʘ, ʄɺʉ, 

ʧʦʞʝʞʥʽ ʩʣʫʞʙʠ, ʄʅʉ;  
Å ʧʣʘʥʫʚʘʥʥʷ ʨʷʪʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ;  
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Å ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ;  
Å ʩʪʨʘʪʝʛʽʯʥʝ ʪʘ ʪʘʢʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ;  
Å ʥʘʚʽʛʘʮʽʷ ʩʣʫʞʙ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʡ ʽʥʰʠʭ ʩʠʣʦʚʠʭ ʚʽʜʦʤʩʪʚ; 
ï ʝʢʦʣʦʛʽʾ:  
Å ʦʮʽʥʢʘ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 
Å ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʘʚʘʨʽʡ ʽ ʢʘʪʘʩʪʨʦʬ, ʘʥʘʣʽʟ ʾʭ ʥʘʩʣʽʜʢʽʚ; 
Å ʧʣʘʥʫʚʘʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ; 
ï ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ:  
Å ʩʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ;  
Å ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʟʘʛʦʪʽʚʣʷʤʠ, ʧʣʘʥʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ (ʧʽʜôʾʟʜʽʚ) ʜʦ ʣʽʩʫ ʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʨʽʛ;  
Å ʚʝʜʝʥʥʷ ʣʽʩʦʚʠʭ ʢʘʜʘʩʪʨʽʚ; 
ï ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ:  
Å ʧʣʘʥʫʚʘʥʥʷ ʦʙʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ;  
Å ʦʙʣʽʢ ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʽ ʦʨʥʠʭ ʟʝʤʝʣʴ;  
Å ʦʧʪʠʤʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ ʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ; 
Å ʪʦʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ. 
ɻɯʉ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʥʘʧʨʷʤʢʘʭ:  
1) ʧʽʜʛʦʪʦʚʢʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ;  
2) ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʚʽʜʢʦʚʠʭ ʩʠʩʪʝʤ;  
3) ʘʥʘʣʽʟ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 
ʌʘʭʽʚʮʽ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʛʘʣʫʟʽ ɻɯʉ ʽ ɻɯʊ, ʟʘʡʤʘʶʪʴʩʷ: 
ï ʟʙʦʨʦʤ ʽ ʥʘʢʦʧʠʯʝʥʥʷʤ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ;  
ï ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʙʘʟ ʜʘʥʠʭ;  
ï ʧʨʦʝʢʪʫʚʘʥʥʷʤ ɻɯʉ;  
ï ʧʣʘʥʫʚʘʥʥʷʤ, ʫʧʨʘʚʣʽʥʥʷʤ ʽ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʨʦʝʢʪʽʚ; 
ï ʨʦʟʨʦʙʢʦʶ ʪʘ ʧʽʜʪʨʠʤʢʦʶ ɻɯʉ; 
ï ʤʘʨʢʝʪʠʥʛʦʤ ʽ ʧʦʰʠʨʝʥʥʷʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʛʝʦʜʘʥʠʭ;  
ï ʧʨʦʬʝʩʽʡʥʦʶ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʶ ʦʩʚʽʪʦʶ ʪʘ ʥʘʚʯʘʥʥʷʤ ɻɯʊ. 
ɻʦʣʦʚʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʾ ʻ (ʤʦʞʫʪʴ ʙʫʪʠ): ʩʪʨʫʢʪʫʨʠ ʚʠ-

ʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʧʣʘʥʦʚʽ ʧʽʜʨʦʟʜʽʣʠ, ʧʦʜʘʪʢʽʚʮʽ, ʶʨʠʜʠʯʥʽ ʡ ʧʨʘʚʦʟʘʭʠʩʥʽ ʦʨʛʘʥʠ, 
ʘʨʭʽʪʝʢʪʦʨʠ ʚʩʽʭ ʨʽʚʥʽʚ ʽ ʟʝʤʝʣʴʥʽ ʩʣʫʞʙʠ ʤʽʩʪ ʽ ʨʘʡʦʥʽʚ, ʢʦʤʫʥʘʣʴʥʠʢʠ, ʣʽʩʥʠʢʠ ʡ 
ʚʦʜʥʠʢʠ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥ  ̔ ʪʘ ʧʨʦʝʢʪʥʽ ʽʥʩʪʠʪʫʪʠ, ʙʫʜʽʚʝʣʴʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʙʽʨʞʽ 
ʚʩʽʭ ʧʨʠʟʥʘʯʝʥʴ, ʪʦʨʛʦʚʝʣʴʥʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʽʥʩʧʝʢʮʽʾ ʪʘ ʢʦʥʪʨʦʣʴʥʽ ʦʨʛʘʥʠ 
ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʡ ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ, ʟʘʢʦʨʜʦʥʥʽ ʧʘʨʪʥʝʨʠ ʪʘ  ʽʥʚʝʩʪʦʨʠ, 
ʢʦʤʝʨʩʘʥʪʠ, ʧʽʜʧʨʠʻʤʮʽ, ʧʨʠʚʘʪʥʽ ʦʩʦʙʠ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʘ 
ʚʟʘʻʤʦʜʽʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʧʦʨʦʜʞʫʻ ʽʥʪʝʛʨʘʣʴʥʝ 
ʤʝʨʝʞʝʚʝ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʙʘʛʘʪʴʦʭ ʪʝʤʘʪʠʯʥʠʭ 
ʙʘʟʘʭ ʜʘʥʠʭ, ʻʜʠʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ ʽ ʩʧʽʣʴʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ. 
ɻɯʉ, ʦʟʙʨʦʻʥʽ Web-ʩʝʨʚʝʨʘʤʠ, ʧʦ ʩʫʪʽ, ʩʪʘʶʪʴ ʛʣʦʙʘʣʴʥʦʶ ɻɯʉ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 
ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʥʘʙʫʪʪʷ ʟʥʘʥʴ ʫ ʛʘʣʫʟʽ ɻɯʉ ʽ ɻɯʊ. 



17 
 

ɯ. ɿɸɻɸʃʔʅɯ ʇʆʅʗʊʊʗ  
ʇʈʆ ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɸ 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ 
 
 

ʋ ʞʠʪʪʽ, ʟʘʟʚʠʯʘʡ, ʧʨʦʮʚʽʪʘʻ ʙʽʣʴʰʝ ʽʥʰʠʭ ʪʦʡ, 
ʭʪʦ ʚʦʣʦʜʽʻ ʢʨʘʱʦʶ ʽʥʬʦʨʤʘʮʽʻʶ.  

ɹ. ɼʽʟʨʘʝʣʽ 
 
ʋ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʙʫʜʴ-ʷʢʠʡ ʬʘʭʽʚʝʮʴ 

ʧʦʚʠʥʝʥ ʚʤʽʪʠ ʰʚʠʜʢʦ ʩʧʨʠʡʤʘʪʠ ʡ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘ-
ʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʟʘʩʦʙʠ, ʤʝʪʦʜʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡ-
ʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʅʦʚʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʩʪʘʚʣʷʪʴ ʫ ʟʘʣʝʞʥʽʩʪʴ ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ 
ʦʜʥʽʻʾ ʣʶʜʠʥʠ ʚʽʜ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʙʫʪʦʾ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ 
ʦʩʚʦʾʪʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʢʦʣʠ ʛʦʪʫʶʪʴʩʷ ʪʘ ʧʨʠʡ-
ʤʘʶʪʴʩʷ ʨʽʰʝʥʥʷ ʥʘ ʟʘʩʘʜʘʭ ʢʦʣʝʢʪʠʚʥʠʭ ʟʥʘʥʴ, ʪʦʙʪʦ ʣʶʜʠʥʘ ʧʦʚʠʥʥʘ 
ʤʘʪʠ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʢʫʣʴʪʫʨʘ ʚʙʠʨʘʻ ʚ ʩʝʙʝ ʟʥʘʥʥʷ ʪʠʭ ʥʘʫʢ, ʷʢʽ ʩʧʨʠʷʶʪʴ 
ʾʾ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʠʩʪʦʩʫʚʘʥʥʶ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ (ʢʽʙʝʨʥʝ-
ʪʠʢʘ, ʽʥʬʦʨʤʘʪʠʢʘ, ʪʝʦʨʽʷ ʽʥʬʦʨʤʘʮʽʾ, ʤʘʪʝʤʘʪʠʢʘ, ʪʝʦʨʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 
ʙʘʟ ʜʘʥʠʭ ʪʦʱʦ). ʅʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʻ ʟʥʘʥʥʷ 
ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʝʨʝʜʫʩʽʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʪʘ ʫʤʽʥʥʷ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʷʢ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʰʘʙʣʦʥʥʠʭ ʦʧʝʨʘʮʽʡ, ʪʘʢ ʽ ʚ 
ʩʠʪʫʘʮʽʷʭ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ.  

 
 

1.1. ɿʘʛʘʣʴʥʽ ʧʦʥʷʪʪʷ ʧʨʦ ʽʥʬʦʨʤʘʮʽʶ 
 

ʇʦʥʷʪʪʷ "ʜʘʥʽ" ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 
ʩʠʥʦʥʽʤ ʜʦ ʪʝʨʤʽʥʘ "ʽʥʬʦʨʤʘʮʽʷ". ʇʨʦʪʝ ʜʦʮʽʣʴʥʦ ʨʦʟʨʽʟʥʷʪʠ ʮʽ ʜʚʘ 
ʧʦʥʷʪʪʷ. ʊʝʨʤʽʥ "ʜʘʥʽ" ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʜʝʢʽʣʴʢʦʭ ʘʩʧʝʢʪʘʭ. 
ʗʢʠʤʠ ʞ ʤʦʞʫʪʴ ʙʫʪʠ ʜʘʥʽ? 

1. ʇʝʨʚʠʥʥʠʤʠ ʬʘʢʪʘʤʠ, ʷʢʽ ʦʙôʻʢʪʠʚʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫ ʨʝʘʣʴʥʦʤʫ 
ʩʚʽʪʽ ʧʝʚʥʠʤ ʧʨʝʜʤʝʪʘʤ ʘʙʦ ʫʤʦʚʘʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʬʽʢʩʘʮʽʾ ʡ ʽʥ-
ʪʝʨʧʨʝʪʘʮʽʾ ʣʶʜʠʥʦʶ. ʆʜʥʝ ʜʝʨʝʚʦ ʚʠʱʝ ʟʘ ʽʥʰʝ, ʘ ʨʽʯʢʘ ʪʝʯʝ ʫ ʥʘʧʨʷʤʢʫ 
ʩʭʦʜʫ ʉʦʥʮʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʩʧʦʩʪʝʨʽʛʘʻ ʾʭ ʣʶʜʠʥʘ, ʯʠ ʥʽ. ɯ ʷʢʱʦ 
ʩʧʦʩʪʝʨʽʛʘʻ, ʪʦ ʷʢ ʚʦʥʘ ʩʧʨʠʡʤʘʻ ʮʶ ʽʥʬʦʨʤʘʮʽʶ, ʘʙʦ ʯʠ ʩʧʨʠʡʤʘʻ ʾʾ ʚʟʘʛʘʣʽ.  

2. ɼʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʬʽʢʩʦʚʘʥʽ ʪʠʤ ʘʙʦ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ, ʷʢʠʡ ʥʝ 
ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʟʘʧʠʩʘʥʽ ʥʘ ʤʘʛʥʽʪʥʦʤʫ ʥʦʩʽʻʚʽ 
ʝʣʝʢʪʨʦʥʥʠʤ ʜʘʪʯʠʢʦʤ (ʩʝʡʩʤʽʯʥʽ ʩʠʛʥʘʣʠ) ʘʙʦ ʥʘ ʬʦʪʦʧʣʽʚʢʫ (ʬʦʪʦʛʨʘ-
ʬʽʾ ʣʘʥʜʰʘʬʪʫ). 
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3. ɼʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʣʶʜʠʥʦʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦ-
ʮʝʩʽ ʾʭ ʬʽʢʩʘʮʽʾ ʪʠʤ ʘʙʦ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ, ʥʘʧʨʠʢʣʘʜ, ʧʦʣʴʦʚʘ ʟʘʤʘʣʴʦʚʢʘ 
ʣʘʥʜʰʘʬʪʫ, ʟʨʦʙʣʝʥʘ ʛʝʦʛʨʘʬʦʤ, ʟʘʧʦʚʥʝʥʘ ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʩʦʮʽʦʣʦʛʽʯʥʦʾ 
ʩʣʫʞʙʠ ʘʥʢʝʪʘ, ʚʝʨʙʘʣʴʥʠʡ (ʩʣʦʚʝʩʥʠʡ) ʦʧʠʩ ʦʛʦʣʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʫ 
ʧʦʣʴʦʚʦʤʫ ʱʦʜʝʥʥʠʢʫ ʛʝʦʣʦʛʘ ʪʦʱʦ. 

4. ɼʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʢʦʜʦʚʘʥʽ ʧʝʚʥʠʤ ʯʠʥʦʤ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʛʣʷʜʽ 
ʧʘʧʝʨʦʚʦʾ ʢʘʨʪʠ ʟ ʧʝʚʥʦʶ ʣʝʛʝʥʜʦʶ, ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ ʯʠʩʝʣ ï ʢʦʦʨʜʠʥʘʪ 
ʪʦʯʦʢ ʚʠʤʽʨʫ ʛʣʠʙʠʥ ʦʢʝʘʥʫ ʽ ʚʣʘʩʥʝ ʚʠʤʽʨʷʥʠʭ ʛʣʠʙʠʥ. 

5. ɼʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʘʙʦ ʦʨʛʘʥʽʟʦʚʘʥʽ ʧʝʚʥʠʤ ʯʠʥʦʤ, 
ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ ʽʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʝʧʠʩʫ ʥʘʩʝʣʝʥʥʷ ʘʙʦ ʫ 
ʚʠʛʣʷʜʽ ʧʨʦʩʪʦʨʦʚʦʾ ʙʘʟʠ ʜʘʥʠʭ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ɼʘʥʽ ï ʮʝ ʢʦʥʢʨʝʪʥʽʩʪʴ, ʱʦ ʧʦʜʘʥʘ ʚ ʧʝʚʥʽʡ ʬʦʨʤʽ (ʯʠʩʣʦʤ, ʟʘʧʠ-
ʩʦʤ, ʧʦʚʽʜʦʤʣʝʥʥʷʤ, ʪʘʙʣʠʮʝʶ ʪʦʱʦ), ʷʢʘ ʤʘʻ ʷʢʽʩʥʫ ʪʘ ʢʽʣʴʢʽʩʥʫ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙôʻʢʪʽʚ ʽ ʧʨʠʜʘʪʥʘ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ, 
ʧʝʨʝʜʘʯʽ ʡ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ.  

ʉʘʤʽ ʧʦ ʩʦʙʽ ʜʘʥʽ ʥʝ ʻ ʮʽʥʥʽʩʪʶ. ɼʽʡʩʥʦ, ʷʢ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠʩʴ, 
ʥʘʧʨʠʢʣʘʜ, ʜʦ ʪʘʢʠʭ ʜʘʥʠʭ: 

(1) ï "ʪʨʠʜʮʷʪʴ ʩʽʤ ʟ ʧʦʣʦʚʠʥʦʶ"; 
(2) ï "2 + 1 = 3"; 
(3) ï "ɭʚʥʫʭʦʚʠʯ ʩʪʘʚ ʜʠʨʝʢʪʦʨʦʤ". 
ʇʝʨʰʝ ʚʠʢʣʠʯʝ ʟʜʠʚʫʚʘʥʥʷ; ʜʨʫʛʝ ï ʚʽʜʯʫʪʪʷ ʪʨʠʚʽʘʣʴʥʦʩʪʽ (ʮʝ ʟʥʘʻ 

ʢʦʞʥʠʡ); ʪʨʝʪʻ ï ʤʽʨʢʫʚʘʥʥʷ, ʘ ʭʪʦ ʪʘʢʠʡ ɭʚʥʫʭʦʚʠʯ? ʋ ʚʩʽʭ ʥʘʚʝʜʝʥʠʭ 
ʧʨʠʢʣʘʜʘʭ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ï ʥʝʽʥʬʦʨʤʘʪʠʚʥʽ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘʜʘʪʠ ʾʤ 
ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ, ʪʦʙʪʦ ʧʝʨʝʪʚʦʨʠʪʠ ʾʭ ʚ ʽʥʬʦʨʤʘʮʽʶ, ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ 
ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʜʘʥʠʭ.  

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ï ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʚ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʦ-
ʮʝʩ ʥʘʜʘʥʥʷ ʾʤ ʟʤʽʩʪʫ. ʎʝʡ ʧʨʦʮʝʩ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ: ʭʪʦ 
ʽʥʪʝʨʧʨʝʪʫʻ ʜʘʥʽ, ʷʢʫ ʘʧʨʽʦʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚʞʝ ʤʘʻ ʽʥʪʝʨʧʨʝʪʘʪʦʨ, ʟ ʷʢʠʭ 
ʧʦʟʠʮʽʡ ʚʽʥ ʨʦʟʛʣʷʜʘʻ ʦʪʨʠʤʘʥʥʽ ʜʘʥʽ ʪʦʱʦ. ʇʨʦʮʝʩ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʤʦʞʝ 
ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʦʩʦʙʦʶ ʘʙʦ ʛʨʫʧʦʶ ʦʩʽʙ, ʧʨʠ ʮʴʦʤʫ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʪʚʦʨ-
ʯʠʤ, ʥʘʧʨʠʢʣʘʜ, ʨʦʟʚôʷʟʦʢ ʩʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ, ʘʙʦ ʬʦʨʤʘʣʴ-
ʥʠʤ, ʥʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʟʘ ʛʦʜʠʥʥʠʢʦʤ.  

ɼʘʥʽ ï ʮʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʗʢʱʦ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠ-
ʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʾʭ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʧʦʚʥʦʪʠ ʟʥʘʥʴ ʧʨʦ ʱʦ-ʥʝʙʫʜʴ, 
ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʽʥʬʦʨʤʘʮʽʶ.  

ɯʥʬʦʨʤʘʮʽʷ ï ʮʝ ʜʘʥʽ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʢʦʨʠʩʪʶ, ʥʘʧʨʠʢ-
ʣʘʜ, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʧʝʚʥʽ ʷʚʠʱʘ ʘʙʦ ʧʨʝʜʤʝʪʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ.  

ɯʥʬʦʨʤʘʮʽʷ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟʽ ʟʥʘʢʘʤʠ (ʩʠʤʚʦʣʘʤʠ), ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 
ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ. ʗʢʱʦ ʤʠ ʤʘʻʤʦ ʚ ʙʘʟʽ ʜʘʥʠʭ ʧʝʚʥʫ ʤʥʦʞʠʥʫ ʯʠʩʝʣ ʽ 
ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʦʣʦʜʽʻʤʦ ʥʽʷʢʠʤʠ, ʥʘʚʽʪʴ ʧʨʠʙʣʠʟʥʠʤʠ ʟʥʘʥʥʷʤʠ ʧʨʦ ʪʝ, ʱʦ 
ʮʝ ʟʘ ʯʠʩʣʘ, ʜʦ ʷʢʦʾ ʧʨʝʜʤʝʪʥʦʾ ʩʬʝʨʠ ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ, ʷʢʽ ʚʝʣʠʯʠʥʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽ ʜʣʷ ʯʦʛʦ ʧʨʠʟʥʘʯʝʥʽ, ʪʦ ʮʽ ʯʠʩʣʘ ʥʘʚʨʷʜ ʯʠ ʟʤʦʞʫʪʴ ʥʘʜʘʪʠ 
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ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʦʤʫ ʥʝʩʧʨʦʤʦʞʥʽ ʟʤʝʥʰʠʪʠ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʥʘʰʠʭ 
ʫʷʚʣʝʥʴ ʧʨʦ ʦʪʦʯʫʶʯʫ ʜʽʡʩʥʽʩʪʴ. ʆʜʥʘʢ ʫʩʽ ʮʽ ʮʠʬʨʠ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ 
ʜʘʥʠʭ, ʻ ʜʘʥʠʤʠ. ɯʥʬʦʨʤʘʮʽʷ, ʷʢʘ "ʚʠʪʷʛʫʻʪʴʩʷ" ʟ ʥʠʭ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 
ʧʝʚʥʠʭ ʟʥʘʥʥʷʭ ʧʨʦ ʧʨʝʜʤʝʪ. ʅʘʧʨʠʢʣʘʜ, ʚʝʣʦʩʠʧʝʜ (ʨʠʩ. 1.1) ʤʦʞʝ ʙʫʪʠ 
ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʢʽʣʝʮʴ ʽ ʜʝʢʽʣʴʢʦʭ ʣʽʥʽʡ, ʷʢʽ ʟʦʙʨʘʞʫʶʪʴ 
ʨʘʤʫ, ʚʠʣʢʫ, ʨʫʣʴ, ʩʽʜʣʦ, ʧʝʜʘʣʽ ʪʦʱʦ.  

 

    
 

ʈʠʩ. 1.1. ɺʝʣʦʩʠʧʝʜ ʽ ʡʦʛʦ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʜʦʨʦʞʥʴʦʤʫ ʟʥʘʢʫ 
"ɺʝʣʦʩʠʧʝʜʥʘ ʜʦʨʽʞʢʘ" 

 
ʊʘʢʠʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙʨʘʟ ʻ ʩʫʢʫʧʥʽʩʪʶ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ. ʂʦʞʥʠʡ 

ʦʢʨʝʤʠʡ ʛʨʘʬʽʯʥʠʡ ʝʣʝʤʝʥʪ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʘʥʽ. ɸʣʝ ʥʝʦʙʭʽʜʥʽ ʧʝʚʥʽ 
ʣʶʜʩʴʢʽ ʟʥʘʥʥʷ ʡ ʫʷʚʣʝʥʥʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʮʝʡ ʛʨʘʬʽʯʥʠʡ ʦʙʨʘʟ ʟʦʙʨʘʞʫʚʘʚ 
ʧʨʝʜʤʝʪ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʣʦʩʠʧʝʜʦʤ ʽ ʩʣʫʛʫʻ ʟʘʩʦʙʦʤ 
ʧʝʨʝʩʫʚʘʥʥʷ. 

ʅʘ ʜʦʰʮʽ ʦʛʦʣʦʰʝʥʴ ʟ ʦʙʤʽʥʫ ʢʚʘʨʪʠʨ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʦʛʦʣʦʰʝʥʥʷ ʟ 
ʪʘʢʠʤʠ ʜʘʥʠʤʠ: "1 + 1 = 3", ʱʦ ʦʟʥʘʯʘʻ: "ʄʽʥʷʶ ʜʚʽ ʦʜʥʦʢʽʤʥʘʪʥʽ ʢʚʘʨʪʠʨʠ 
ʥʘ ʪʨʠʢʽʤʥʘʪʥʫ". ʆʜʥʘʢ ʯʠ ʙʫʣʘ ʙ ʤʦʞʣʠʚʘ ʪʘʢʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ, ʥʘ-
ʧʨʠʢʣʘʜ, ʫ ʧʽʜʨʫʯʥʠʢʫ ʟ ʘʨʠʬʤʝʪʠʢʠ? ʄʘʙʫʪʴ, ʥʽ. ɯʥʰʠʡ ʧʨʠʢʣʘʜ. ʋ ʙʘʟʽ ʜʘ-
ʥʠʭ ʻ ʧʝʚʥʽ ʧʘʨʠ ʯʠʩʝʣ. ʊʽʣʴʢʠ ʟʥʘʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʮʽ ʯʠʩʣʘ ʻ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ 
ʢʦʦʨʜʠʥʘʪʘʤʠ, ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʚʟʘʛʘʣʽ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 
ʱʦ ʪʘʢʝ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʧʨʦʝʢʮʽʷ ʽ ʧʨʦ ʷʢʫ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʧʨʦʝʢʮʽʶ ʚʟʘʛʘʣʽ 
ʡʜʝ ʤʦʚʘ, ʷʢ ʦʨʛʘʥʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʫ ʜʘʥʽʡ ʧʨʦʝʢʮʽʾ, ʷʢ ʥʘʧʨʘʚʣʝʥʽ 
ʾʾ ʦʩʽ, ʜʝ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ, ʽ ʷʢʽ ʤʘʩʰʪʘʙʠ ʥʘ ʦʩʷʭ ʪʘ ʚ 
ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʢʦʦʨʜʠʥʘʪʠ, ʜʦʟʚʦʣʷʶʪʴ ʥʘʜʘʪʠ 
ʟʤʽʩʪ ʮʠʤ ʯʠʩʣʘʤ. ʊʽʣʴʢʠ ʟʥʘʶʯʠ ʚʩʝ ʟʘʟʥʘʯʝʥʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 
ʜʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʮʠʤʠ ʯʠʩʣʘʤʠ, ʻ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ 
ʧʝʚʥʠʭ ʦʙôʻʢʪʽʚ. ɸ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʘʙʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʮʝ ʟʘ ʦʙôʻʢ-
ʪʠ, ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʷʢʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʱʝ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʜʦʙʫʪʠ ʟ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʜʘʥʠʭ, ʷʢʽ ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ 
ʚ ʙʫʜʴ-ʷʢʦʤʫ ʟʤʽʩʪʦʚʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʥʝʦʙʭʽʜʥʘ ʧʝʚʥʘ 
ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʦʩʦʙʣʠʚʦʛʦ, ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʫ, ʱʦ ʜʦʧʦʤʦʞʝ 
ʧʨʦʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʥʦʚʽ ʜʘʥʽ ʪʘ ʚʚʝʩʪʠ ʾʭ ʫ ʟʘʛʘʣʴʥʫ ʩʠʩʪʝʤʫ ʟʥʘʥʴ ʧʨʦ 
ʦʪʦʯʫʶʯʠʡ ʥʘʩ ʩʚʽʪ. 
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ʇʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 1.2. 
 

 
 

ʈʠʩ. 1.2. ʇʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʚ ʽʥʬʦʨʤʘʮʽʶ 
 
ʇʨʠ ʦʧʠʩʽ ʜʘʥʠʭ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʜʘʥʽ ʪʘ ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʘʟʚʠʯʘʡ 

ʬʽʢʩʫʶʪʴʩʷ ʨʘʟʦʤ. ʋ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʧʦʜʘʥʥʽ ʜʘʥʽ ʡ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʦʟʜʽʣʝ-
ʥʽ: ʧʨʦʛʨʘʤʠ ʤʘʶʪʴ ʩʧʨʘʚʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʜʘʥʠʤʠ, ʘ ʩʝʤʘʥʪʠʢʘ ʥʘʡʯʘʩ-
ʪʽʰʝ ʚʟʘʛʘʣʽ ʥʝ ʬʽʢʩʫʻʪʴʩʷ. ɿʘʜʘʯʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʧʦʢʣʘʜʘʶʪʴ ʥʘ 
ʧʨʦʛʨʘʤʫ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʚʥʫ ʤʦʜʝʣʴ ʜʘʥʠʭ.  

ɿʥʘʥʥʷ ï ʩʧʨʦʤʦʞʥʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʦʜʥʠʭ ʜʘʥʠʭ ʽʥʰʽ. ɼʦ 
ʪʦʛʦ ʯʘʩʫ, ʧʦʢʠ ʥʝ ʟôʷʚʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʝ, ʷʢ ʮʽ ʜʘʥʽ ʧʦʚôʷʟʘʥʽ ʟ ʩʠʩʪʝ-
ʤʦʶ ʟʥʘʥʴ, ʚʦʥʠ ʥʝ ʙʫʜʫʪʴ ʢʦʨʠʩʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʗʢ ʪʽʣʴʢʠ ʚʜʘʻʪʴʩʷ 
ʟʘʣʫʯʠʪʠ ʧʝʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ ʽ ʾʭ ʟʚôʷʟʦʢ ʟ ʽʩʥʫʶʯʦʶ ʩʠʩ-
ʪʝʤʦʶ ʟʥʘʥʴ, ʚʦʥʠ ʧʦʚôʷʟʫʶʪʴʩʷ ʟ ʮʽʻʶ ʩʠʩʪʝʤʦʶ, ʩʪʘʶʪʴ ʾʾ ʯʘʩʪʠʥʦʶ ʽ 
ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʪʴ ʟʥʘʥʥʷ ʧʨʦ ʮʶ ʩʠʩʪʝʤʫ, ʘ ʟʥʘʯʠʪʴ ʩʪʘʶʪʴ 
ʢʦʨʠʩʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʥʥʷ ʧʨʠʧʫʩʢʘʶʪʴ ʩʠʩʪʝʤʥʽʩʪʴ, ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ 
ʽʥʬʦʨʤʘʮʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʦʧʠʩʫ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘʣʝ ʽ 
ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʷʚʠʱʘʤʠ ʡ ʦʙôʻʢʪʘʤʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ. ʎʽʥʥʽʩʪʴ ʜʘʥʠʭ 
ʟʨʦʩʪʘʻ ʥʘ ʰʣʷʭʫ ʚʽʜ ʨʦʟôʻʜʥʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ ʜʦ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 
ʪʘ ʜʦ ʩʠʩʪʝʤʥʠʭ ʟʥʘʥʴ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʘʥʽ ï ʮʝ ʬʽʟʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (ʧʦʜʘʥʥʷ) ʽʥʬʦʨʤʘʮʽʾ.  
ɯʥʬʦʨʤʘʮʽʷ ï ʥʘʙʽʨ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʦʙôʻʢʪʠ ʪʘ ʷʚʠʱʘ ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ ʩʠʤʚʦʣʽʚ, ʷʢʽ ʻ ʦʙʨʘʟʘʤʠ 
ʮʠʭ ʦʙôʻʢʪʽʚ, ʷʚʠʱ), ʾʭ ʧʘʨʘʤʝʪʨʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʪʘʥ, ʱʦ ʟʤʝʥ-
ʰʫʶʪʴ ʥʘʷʚʥʠʡ ʩʪʫʧʽʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʥʝʧʦʚʥʦʪʠ ʟʥʘʥʴ ʽ ʷʢʽ ʤʘʶʪʴ 
ʟʤʽʩʪʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʟʥʘʢʽʚ ʽ ʟʥʘʢʦʚʠʭ ʩʠʩʪʝʤ ʚʠʚʯʘʻ ʥʘʫʢʘ ʩʝʤʽʦʪʠʢʘ. ʉʝ-
ʤʽʦʪʠʢʘ ʚʠʜʽʣʷʻ ʪʨʠ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʚʠʚʯʝʥʥʷ ʟʥʘʢʽʚ ʽ ʟʥʘʢʦʚʦʾ ʩʠʩʪʝʤʠ: 

ï ʩʠʥʪʘʢʪʠʢʫ, ʱʦ ʚʠʚʯʘʻ ʚʥʫʪʨʽʰʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤ ʟʥʘʢʽʚ ʙʝʟ 
ʫʨʘʭʫʚʘʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ (ʧʨʘʚʠʣʘ ʧʦʙʫʜʦʚʠ ʟʥʘʢʽʚ ʫ ʤʝʞʘʭ ʟʥʘʢʦʚʦʾ 
ʩʠʩʪʝʤʠ); 

ï ʩʝʤʘʥʪʠʢʫ, ʱʦ ʨʦʟʛʣʷʜʘʻ ʚʽʜʥʦʰʝʥʥʷ ʟʥʘʢʽʚ ʜʦ ʧʦʟʥʘʯʝʥʦʛʦ ʢʦʥ-
ʮʝʧʪʫ (ʟʤʽʩʪʦʚʥʦʛʦ ʟʥʘʯʝʥʥʷ), ʘʙʦ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʥʘʢʘʤʠ ʪʘ ʾʭ ʢʦʥʮʝʧ-
ʪʘʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʭʪʦ ʻ ʽʥʪʝʨʧʨʝʪʘʪʦʨʦʤ; 

ï ʧʨʘʛʤʘʪʠʢʫ, ʷʢʘ ʜʦʩʣʽʜʞʫʻ ʟʚôʷʟʦʢ ʟʥʘʢʽʚ ʟ ʢʦʥʮʝʧʪʦʤ ʽ ʜʝʥʦʪʘ-
ʪʦʤ1 ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘ, ʪʦʙʪʦ ʧʨʦʙʣʝʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʥʘʢʽʚ 
                                                
1ɼʝʥʦʪʘʪ (ʚʽʜ ʣʘʪ. denotatus ï ʧʦʟʥʘʯʝʥʠʡ, ʚʠʟʥʘʯʝʥʠʡ) ï ʦʙôʻʢʪ, ʪʝ, ʱʦ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʧʝʚʥʠʤ 
ʽʤôʷʤ. 
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ʪʠʤʠ, ʭʪʦ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʻ, ʾʭ ʢʦʨʠʩʥʦʩʪʽ ʪʘ ʮʽʥʥʦʩʪʽ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘ 
(ʟʚôʷʟʦʢ ʟ ʜʝʥʦʪʘʪʦʤ ï ʟʚôʷʟʦʢ ʽʟ ʨʝʘʣʴʥʠʤ ʩʚʽʪʦʤ). 

ɺʘʞʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʾʾ ʩʚʦʻ-
ʯʘʩʥʽʩʪʴ ʽ ʘʜʝʢʚʘʪʥʽʩʪʴ. ɸʜʝʢʚʘʪʥʽʩʪʴ ʟʘʜʘʻ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 
ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʙʨʘʟʫ ʨʝʘʣʴʥʦʛʦ ʦʙôʻʢʪʘ.  

ɸʜʝʢʚʘʪʥʽʩʪʴ ʚʠʨʘʞʘʶʪʴ ʫ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʬʦʨʤʘʭ: 
ï ʩʠʥʪʘʢʩʠʯʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ï ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʩ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘ-

ʮʽʾ (ʰʚʠʜʢʽʩʪʴ, ʪʦʯʥʽʩʪʴ, ʩʠʩʪʝʤʫ ʢʦʜʫʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʰʢʦʜ ʪʦʱʦ); 
ï ʩʝʤʘʥʪʠʯʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ï ʚʨʘʭʦʚʫʻ ʟʤʽʩʪ ʧʝʨʝʜʘʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʙʨʘʟʫ ʦʙôʻʢʪʘ ʡʦʛʦ ʨʝʘʣʴʥʦʤʫ ʘʥʘʣʦʛʦʚʽ; 
ï ʧʨʘʛʤʘʪʠʯʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ï ʚʠʟʥʘʯʘʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʝʪʽ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʾʾ ʙʘʟʽ. 
ʑʦʙ ʢʨʘʱʝ ʫʩʚʽʜʦʤʠʪʠ ʮʽ ʧʦʥʷʪʪʷ, ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʧʨʠʢʣʘʜ ʽʟ ʞʠʪʪʷ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ɺʠ ʻ ʧʨʦʚʽʜʥʠʤ ʬʘʭʽʚʮʝʤ ʬʽʨʤʠ, ʷʢʘ ʧʨʘʮʶʻ ʥʘ ʨʠʥʢʫ ʩʪʚʦ-
ʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɯʉ). ɺʠ ʦʪʨʠʤʫʻʪʝ 
ʟʘʧʨʦʰʝʥʥʷ ʚʽʜʚʽʜʘʪʠ ʚʠʩʪʘʚʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘʧʨʦʰʝʥʥʷ 
ʤʽʩʪʠʪʴ ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʽʩʮʝ, ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʩʪʘʚʢʠ, ʩʢʣʘʜ 
ʫʯʘʩʥʠʢʽʚ ʪʦʱʦ. 

ɼʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ ʩʠʥʪʘʢʩʠʯʥʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ ʙʣʘʥʢ ʟʘʧʨʦʰʝʥ-
ʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʮʽʣʠʤ, ʙʘʞʘʥʦ ʚʠʛʦʪʦʚʣʝʥʠʤ ʟʽ ʱʽʣʴʥʦʛʦ ʧʘʧʝʨʫ, ʰʨʠʬʪ ï 
ʯʠʪʘʙʝʣʴʥʠʤ ʪʦʱʦ. ʊʫʪ ʡʜʝ ʤʦʚʘ ʧʨʦ ʧʨʦʮʝʩ ʧʝʨʝʜʘʯʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, 
ʦʜʥʘʢ, ʱʦ ʩʘʤʝ ʥʘʜʨʫʢʦʚʘʥʦ ʥʘ ʙʣʘʥʢʫ, ʟ ʧʦʟʠʮʽʡ ʩʠʥʪʘʢʩʠʯʥʦʾ ʘʜʝʢʚʘʪ-
ʥʦʩʪʽ, ʥʽʢʦʛʦ ʥʝ ʪʫʨʙʫʻ. 

ʉʝʤʘʥʪʠʯʥʘ (ʟʤʽʩʪʦʚʥʘ) ʘʜʝʢʚʘʪʥʽʩʪʴ ʚʠʤʘʛʘʻ, ʱʦʙ ʟʤʽʩʪ ʧʦʚʽʜʦʤ-
ʣʝʥʥʷ ʚ ʟʘʧʨʦʰʝʥʥʽ ʚʽʜʧʦʚʽʜʘʚ ʜʽʡʩʥʦʩʪʽ, ʪʦʙʪʦ ʟʙʽʛʘʣʠʩʷ ʥʦʤʝʨʠ ʧʘʚʽʣʴʡʦ-
ʥʽʚ, ʽʤʝʥʘ ʫʯʘʩʥʠʢʽʚ, ʨʦʟʢʣʘʜ ʟʘʭʦʜʽʚ ʪʦʱʦ.  

ʇʨʘʛʤʘʪʠʯʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʨʠʩʥʽʩʪʶ ʧʦʚʽʜʦʤʣʝʥʴ 
ʫ ʟʘʧʨʦʰʝʥʥʽ. ʗʢʱʦ, ʢʝʨʫʶʯʠʩʴ ʟʘʧʨʦʰʝʥʥʷʤ, ɺʠ ʰʚʠʜʢʦ ʟʥʘʡʜʝʪʝ 
ʧʦʪʨʽʙʥʠʡ ʧʘʚʽʣʴʡʦʥ, ʩʚʦʻʯʘʩʥʦ ʧʦʪʨʘʧʠʪʝ ʥʘ ʩʝʤʽʥʘʨ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, 
ʟʘʦʱʘʜʠʪʝ ʩʚʽʡ ʯʘʩ ʽ ʥʝʨʚʠ, ʟʥʘʯʠʪʴ, ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʻ ʢʦʨʠʩʥʦʶ, ʘ ʚʠʤʦʛʠ 
ʧʨʘʛʤʘʪʠʯʥʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ.  

ɿʤʽʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʠʤʠ ʧʦʪʨʝʙʘʤʠ. ʗʢʱʦ 
ʟʘʧʨʦʰʝʥʥʷ ʟ ʧʝʚʥʠʭ ʧʨʠʯʠʥ ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʧʽʩʣʷ ʟʘʢʨʠʪʪʷ ʚʠʩʪʘʚʢʠ, ʪʦ 
ʽʥʬʦʨʤʘʮʽʷ ʚ ʟʘʧʨʦʰʝʥʥʽ ʚʪʨʘʪʠʪʴ ʩʚʦʶ ʘʢʪʫʘʣʴʥʽʩʪʴ, ʘ ʮʝ ʦʟʥʘʯʘ ,̒ ʱʦ ʚʦʥʘ 
ʜʘʨʝʤʥʘ, ʦʩʢʽʣʴʢʠ ʮʽʻʶ ʽʥʬʦʨʤʘʮʽʻʶ ʥʝ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ.  

ʏʠʤ ʪʦʯʥʽʰʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʪʨʝʙʠ ʚ ʽʥʬʦʨʤʘʮʽʾ ʢʦʞʥʦʛʦ, ʪʠʤ ʷʢʽʩʥʽ-
ʰʝ ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʘ, ʪʠʤ ʙʽʣʴʰ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 
ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ, ʧʨʠʡʥʷʪʽ ʥʘ ʾʾ ʦʩʥʦʚʽ. ʊʦʤʫ ʙʫʜʴ-ʷʢʘ ʨʦʙʦʪʘ ʟʽ ʩʪʚʦʨʝʥ-
ʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʥʽʡ, ʽ ʪʽʣʴʢʠ ʧʽʩʣʷ ʮʴʦʛʦ ʧʦ-
ʯʠʥʘʻʪʴʩʷ ʦʧʨʘʮʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʩʪʚʦʨʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʦ ʽʥʬʦʨʤʘʮʽʾ ʚʠʩʫʚʘʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ:  
ï ʪʦʯʥʽʩʪʴ (ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʚʩʽʤʘ ʩʧʦʞʠ-

ʚʘʯʘʤʠ);  
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ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ (ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʤʦʞʣʠʚʦʛʦ ʩʧʦ-
ʪʚʦʨʝʥʥʷ ʷʢ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʪʘʢ ʽ ʨʝʟʫʣʴʪʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʮʽʣʦʤʫ); 

ï ʦʧʝʨʘʪʠʚʥʽʩʪʴ ï ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʯʘʩʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
ʊʽʣʴʢʠ ʚʯʘʩʥʦ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʧʨʠʥʝʩʪʠ ʥʝʦʙʭʽʜʥʫ ʢʦʨʠʩʪʴ. 
ʅʝʘʢʪʫʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʟ ʜʚʦʭ ʧʨʠʯʠʥ: ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʘ-
ʨʽʣʦʶ (ʪʦʨʽʰʥʷ ʛʘʟʝʪʘ) ʘʙʦ ʥʝʟʥʘʯʥʦʶ, ʥʝʧʦʪʨʽʙʥʦʶ (ʥʘʧʨʠʢʣʘʜ, ʧʦʚʽ-
ʜʦʤʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʚ ɻʦʥʜʫʨʘʩʽ ʥʘ 5 % ʟʥʠʞʝʥʽ ʮʽʥʠ ʥʘ ʙʘʥʘʥʠ); 

ï ʧʦʚʥʦʪʘ (ʷʢʱʦ ʾʾ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ); 
ï ʢʦʨʠʩʥʽʩʪʴ (ʦʮʽʥʶʻʪʴʩʷ ʟʘʚʜʘʥʥʷʤʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʟʘ ʾʾ 

ʜʦʧʦʤʦʛʦʶ).  
ɹʫʜʴ-ʷʢʽ ʥʝʪʦʯʥʦʩʪʽ ʡ ʧʦʭʠʙʢʠ ʚ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʜʝʟʦʨʽʻʥʪʘʮʽʾ ʽ ʥʝʧʨʘʚʠʣʴʥʠʭ ʜʽʡ. ʊʦʤʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʙʫʜʴ-ʷʢʦʾ ɯʉ ʦʩʦʙʣʠ-
ʚʘ ʫʚʘʛʘ ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʴ ʟʘʙʝʟʧʝʯʝʥʥʶ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨ-
ʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʮʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ 
ʜʘʥʠʭ, ʥʘ ʷʢʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʝʜʤʝʪʠ, ʷʚʠʱʘ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʽʟʥʠʭ 
ʬʦʨʤʘʭ (ʪʝʢʩʪ ʫ ʛʘʟʝʪʽ, ʨʘʜʽʦʧʦʚʽʜʦʤʣʝʥʥʷ, ʫʤʦʚʥʘ ʢʘʨʪʠʥʢʘ ʚ ʢʘʣʝʥʜʘʨʽ 
ʘʙʦ ʥʘ ʝʢʨʘʥʽ ʪʝʣʝʚʽʟʦʨʘ, ʫʤʦʚʥʽ ʞʝʩʪʠ ʪʘ ʟʚʫʢʠ ʪʦʱʦ). 

ɯʥʬʦʨʤʘʮʽʶ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ:  
ï ʟʘ ʬʫʥʢʮʽʷʤʠ ʚ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ. ɿʘ ʮʠʤ ʢʨʠʪʝʨʽʻʤ ʽʥʬʦʨʤʘʮʽʶ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʯʦʪʠʨʠ ʧʽʜʛʨʫʧʠ: 
Å ʬʘʢʪʠʯʥʫ (ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʮʝʩʠ ʽ ʷʚʠʱʘ, ʷʢʽ ʚʞʝ ʚʽʜʙʫʣʠʩʷ 

(ʟʜʽʡʩʥʠʣʠʩʷ));  
Å ʧʣʘʥʦʚʫ (ʦʧʠʩʫʻ ʪʽ ʧʨʦʮʝʩʠ ʽ ʷʚʠʱʘ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʽʜʙʫʪʠʩʷ ʟʘ ʧʝʚ-

ʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ);  
Å ʥʦʨʤʘʪʠʚʥʫ (ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʨʝʛʣʘʤʝʥʪʫʻ ʷʚʠʱʘ ʪʘ ʧʨʦʮʝʩʠ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʚʽʪʽ);  
Å ʜʦʚʽʜʢʦʚʦ-ʪʘʙʣʠʯʥʫ (ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʥʘʜʘʻ ʜʦʢʣʘʜʥʽ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ); 
ï ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʩʠʩʪʝʤʠ. ʊʫʪ ʨʦʟʨʽʟʥʷʶʪʴ ʚʽʩʽʤ ʧʽʜʛʨʫʧ: 
Å ʚʥʫʪʨʽʰʥʷ (ʥʘʜʭʦʜʠʪʴ ʜʦ ʘʧʘʨʘʪʫ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ ʚʣʘʩʥʠʭ ʩʪʨʫʢ-

ʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ); 
Å ʟʦʚʥʽʰʥʷ (ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ);  
Å ʚʭʽʜʥʘ (ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ);  
Å ʚʠʭʽʜʥʘ (ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʽ ʚʠʭʦʜʠʪʴ ʟ ʦʙôʻʢʪʘ ʫʧʨʘʚ-

ʣʽʥʥʷ);  
Å ʘʢʪʠʚʥʘ (ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ);  
Å ʧʘʩʠʚʥʘ (ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ);  
Å ʦʧʝʨʘʪʠʚʥʘ (ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʦʙôʻʢʪʘ ʥʘ ʜʘʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ); 
Å ʧʦʪʦʯʥʘ (ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʪʷʛʦʤ 

ʜʝʷʢʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ); 
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ï ʟʘ ʩʪʫʧʝʥʝʤ ʩʪʘʙʽʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʶ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ 
ʧʽʜʛʨʫʧʠ: 

Å ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʫ (ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘ-
ʣʦʛʦ ʧʝʨʽʦʜʫ); 

Å ʟʤʽʥʥʦ-ʧʝʨʝʤʽʥʥʫ (ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ 
ʟʘʟʥʘʻ ʧʝʚʥʠʭ ʟʤʽʥʠ).  

 
 

1.2. ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʩʢʣʘʜʦʚʽ  
 
ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ɯʉ) ï ʮʝ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʟʙʦʨʫ, 

ʥʘʢʦʧʠʯʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ, ʢʦʨʠʩʥʦʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ʂʣʘʩʠʬʽʢʫʚʘʪʠ ɯʉ ʤʦʞʥʘ ʟʘ ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʘʧʨʠʢʣʘʜ, 
ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʟʥʘʢʦʶ, ʟʘ ʨʽʚʥʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʟʘ ʭʘʨʘʢʪʝʨʦʤ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʟʘ ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʘ ʩʧʦʩʦʙʦʤ 
ʦʨʛʘʥʽʟʘʮʽʾ, ʟʘ ʩʪʫʧʝʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʦʱʦ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ɯʉ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʟʥʘʢʦʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.3. 
ʂʣʘʩʠʬʽʢʘʮʽʷ ɯʉ ʟʘ ʨʽʚʥʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʠʜʽʣʷʻ: 
Å ɯʉ ʦʧʝʨʘʪʠʚʥʦʛʦ (ʦʧʝʨʘʮʽʡʥʦʛʦ) ʨʽʚʥʷ ï ʙʫʭʛʘʣʪʝʨʩʴʢʽ, ʙʘʥʢʽʚʩʴʢʠʭ 

ʜʝʧʦʟʠʪʽʚ, ʦʙʨʦʙʢʠ ʟʘʤʦʚʣʝʥʴ, ʨʝʻʩʪʨʘʮʽʾ ʢʚʠʪʢʽʚ, ʚʠʧʣʘʪʠ ʟʘʨʧʣʘʪʠ ʪʦʱʦ; 
Å ɯʉ ʬʘʭʽʚʮʽʚ ï ʦʬʽʩʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʦʙʨʦʙʢʘ ʟʥʘʥʴ (ʚʢʣʶʯʘʶʯʠ 

ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ); 
Å ɯʉ ʪʘʢʪʠʯʥʦʛʦ ʨʽʚʥʷ (ʩʝʨʝʜʥʷ ʣʘʥʢʘ) ï ʤʦʥʽʪʦʨʠʥʛ, ʘʜʤʽʥʽʩʪʨʫʚʘʥ-

ʥʷ, ʢʦʥʪʨʦʣʴ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 
Å ɯʉ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʽʚʥʷ ï ʬʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ, ʩʪʨʘʪʝʛʽʯʥʝ 

ʧʣʘʥʫʚʘʥʥʷ. 
ɯʉ ʦʧʝʨʘʪʠʚʥʦʛʦ (ʦʧʝʨʘʮʽʡʥʦʛʦ) ʨʽʚʥʷ ʧʽʜʪʨʠʤʫʻ ʬʘʭʽʚʮʽʚ-ʚʠʢʦʥʘʚ-

ʮʽʚ, ʦʧʨʘʮʴʦʚʫʶʯʠ ʜʘʥʽ ʧʨʦ ʫʛʦʜʠ ʡ ʧʦʜʽʾ (ʨʘʭʫʥʢʠ, ʥʘʢʣʘʜʥʽ, ʟʘʨʧʣʘʪʫ, 
ʢʨʝʜʠʪʠ, ʧʦʪʽʢ ʩʠʨʦʚʠʥʠ ʡ ʤʘʪʝʨʽʘʣʽʚ). ʇʨʠʟʥʘʯʝʥʥʷ ɯʉ ʮʴʦʛʦ ʨʽʚʥʷ ï ʚʽʜ-
ʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʠ ʧʨʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʽ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʦʪʽʢ ʦʧʝʨʘʮʽʡ ʥʘ 
ʧʽʜʧʨʠʻʤʩʪʚʽ (ʬʽʨʤʽ) ʚ ʧʨʦʮʝʩʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʑʦʙ ʟ ʮʠʤ 
ʩʧʨʘʚʣʷʪʠʩʷ, ɯʉ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʫʧʥʦʶ, ʙʝʟʧʝʨʝʨʚʥʦ ʜʽʶʯʦʶ ʡ ʥʘʜʘ-
ʚʘʪʠ ʪʦʯʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɿʘʜʘʯʽ, ʮʽʣʽ ʪʘ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʽʚʥʽ ʟʘʟʜʘ-
ʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʽ ʪʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʪʨʫʢʪʫʨʦʚʘʥʽ. ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʧʨʠ 
ʮʴʦʤʫ ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʡ ʟʘ ʧʝʚʥʠʤ ʘʣʛʦʨʠʪʤʦʤ.  

ɯʉ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʽʚʥʷ ʻ ʩʧʦʣʫʯʥʦʶ ʣʘʥʢʦʶ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʡ 
ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ.  

ʗʢʱʦ ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʥʝʝʬʝʢʪʠʚʥʦ, ʪʦ ʦʨʛʘʥʽʟʘʮʽʷ ʘʙʦ ʥʝ ʦʪʨʠʤʫʻ 
ʽʥʬʦʨʤʘʮʽʾ ʟʟʦʚʥʽ, ʘʙʦ ʥʝ ʚʠʜʘʻ ʽʥʬʦʨʤʘʮʽʶ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ï ʮʝ 
ʦʩʥʦʚʥʠʡ ʧʦʩʪʘʯʘʣʴʥʠʢ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʽʥʰʠʭ ʪʠʧʽʚ ɯʉ ʚ ʦʨʛʘʥʽʟʘʮʽʾ, 
ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʷʢ ʦʧʝʨʘʪʠʚʥʫ, ʪʘʢ ʽ ʘʨʭʽʚʥʫ ʽʥʬʦʨʤʘʮʽʶ. 
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ɯʉ ʬʘʭʽʚʮʽʚ ʜʦʧʦʤʘʛʘʶʪʴ ʩʧʝʮʽʘʣʽʩʪʘʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʽʟ ʜʘʥʠʤʠ, 
ʧʽʜʚʠʱʫʶʪʴ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ. ɿʘʜʘʯʘ ʧʦʜʽʙʥʠʭ 
ɯʉ ï ʽʥʪʝʛʨʘʮʽʷ ʥʦʚʠʭ ʚʽʜʦʤʦʩʪʝʡ ʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʜʦʧʦʤʦʛʘ ʚ ʦʙʨʦʙʮʽ 
ʧʘʧʝʨʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ.  

ɯʉ ʦʬʽʩʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʩʚʦʻʾ ʧʨʦʩʪʦʪʠ ʪʘ ʙʘʛʘʪʦʧʨʦʬʽʣʴ-
ʥʦʩʪʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʘʮʽʚʥʠʢʘʤʠ ʙʫʜʴ-ʷʢʦʛʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ 
ʨʽʚʥʷ. ʅʘʡʯʘʩʪʽʰʝ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʘʮʽʚʥʠʢʠ ʩʝʨʝʜʥʴʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ: 
ʙʫʭʛʘʣʪʝʨʠ, ʩʝʢʨʝʪʘʨʽ, ʯʠʥʦʚʥʠʢʠ, ʦʧʝʨʘʪʦʨʠ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʻ ʦʙʨʦʙʢʘ 
ʜʘʥʠʭ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʨʦʙʦʪʠ ʪʘ ʩʧʨʦʱʝʥʥʷ ʨʫʪʠʥʥʦʾ ʧʨʘʮʽ. ɯʉ 
ʦʬʽʩʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʚôʷʟʫʶʪʴ ʚʦʻʜʠʥʦ ʧʨʘʮʽʚʥʠʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʬʝʨʠ 
ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʽ ʜʦʧʦʤʘʛʘʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʚôʷʟʦʢ ʟ ʧʦʢʫʧʮʷʤʠ, ʟʘʤʦʚ-
ʥʠʢʘʤʠ ʡ ʽʥʰʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. ɰʭ ʜʽʷʣʴʥʽʩʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʦʭʦʧʣʶʻ 
ʫʧʨʘʚʣʽʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʻʶ, ʢʦʤʫʥʽʢʘʮʽʷʤʠ, ʩʢʣʘʜʘʥʥʷʤ ʨʦʟʢʣʘʜʽʚ ʪʦʱʦ. 

ʎʽ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ: 
Å ʦʙʨʦʙʢʘ ʪʝʢʩʪʽʚ ʥʘ ʢʦʤʧôʶʪʝʨʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʪʝʢʩʪʦʚʠʭ 

ʧʨʦʮʝʩʦʨʽʚ (ʨʝʜʘʢʪʦʨʽʚ); 
Å ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ; 
Å ʘʨʭʽʚʘʮʽʷ ʜʦʢʫʤʝʥʪʽʚ; 
Å ʨʦʟʨʦʙʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʣʝʥʜʘʨʽʚ ʪʘ ʟʘʧʠʩʥʠʭ ʢʥʠʞʦʢ ʜʣʷ ʚʝʜʝʥʥʷ 

ʜʽʣʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ; 
Å ʚʝʜʝʥʥʷ ʘʫʜʽʦ- ʡ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ; 
Å ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʝʦ- ʽ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʡ. 
ɯʉ ʦʙʨʦʙʢʠ ʟʥʘʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, ʚʙʠʨʘʶʪʴ ʫ ʩʝʙʝ 

ʟʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʽʥʞʝʥʝʨʘʤ, ʶʨʠʩʪʘʤ, ʫʯʝʥʠʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʘʙʦ ʩʪʚʦʨʝʥʥʽ 
ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɰʭ ʨʦʙʦʪʘ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʦʚʠʭ 
ʟʥʘʥʴ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʽʩʥʫʶʯʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʨʦʙʦʯʽ ʩʪʘʥʮʽʾ ʟ ʽʥʞʝʥʝʨʥʦʛʦ 
ʽ ʥʘʫʢʦʚʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʦʙʦʢ. 

ɯʉ ʪʘʢʪʠʯʥʦʛʦ ʨʽʚʥʷ (ʩʝʨʝʜʥʷ ʣʘʥʢʘ). ʆʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ 
ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ: 

ï ʧʦʨʽʚʥʷʥʥʷ ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʤʠʥʫʣʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ; 
ï ʩʢʣʘʜʘʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ ʟʚʽʪʽʚ ʟʘ ʧʝʚʥʠʡ ʯʘʩ (ʘ ʥʝ ʚʠʜʘʯʘ ʟʚʽʪʽʚ ʟʘ 

ʧʦʪʦʯʥʠʤʠ ʧʦʜʽʷʤʠ, ʷʢ ʥʘ ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʽʚʥʽ); 
ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʘʨʭʽʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʦʱʦ. 
ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ) ʦʙʩʣʫʛʦʚʫʶʪʴ ʯʘʩʪ-

ʢʦʚʦ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʟʘʜʘʯʽ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʚʘʞʢʦ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʘʟʜʘʣʝ-
ʛʽʜʴ (ʤʘʶʪʴ ʙʽʣʴʰ ʧʦʪʫʞʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʘʧʘʨʘʪ ʟ ʜʝʢʽʣʴʢʦʤʘ ʤʦʜʝʣʷʤʠ). 
ɯʥʬʦʨʤʘʮʽʶ ʦʪʨʠʤʫʶʪʴ ʟ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʽ ʦʧʝʨʘʮʽʡʥʠʭ ɯʉ.  

ʎʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʥʝʜʞʝʨʠ, ʬʘʭʽʚʮʽ, ʘʥʘʣʽʪʠʢʠ, ʢʝʨʽʚ-
ʥʠʢʠ ʪʘ ʽʥ.  

ʉʇʇʈ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ, ʨʦʟʚʠʪʦʢ ʷʢʠʭ ʚʘʞʢʦ ʧʨʦ-
ʛʥʦʟʫʚʘʪʠ. ɿʘʟʚʠʯʘʡ ʉʇʇʈ ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʘʨʩʝʥʘʣʽ ʩʢʣʘʜʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 
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ʟʘʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ, ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ ʟʤʽʥʶʚʘʪʠ ʧʦʩʪʘʥʦʚʢʠ 
ʨʦʟʚôʷʟʫʚʘʥʠʭ ʟʘʜʘʯ ʽ ʚʭʽʜʥʽ ʜʘʥʽ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʛʥʫʯʢʽʩʪʶ ʪʘ ʣʝʛʢʦ ʘʜʘʧʪʫ-
ʶʪʴʩʷ ʜʦ ʟʤʽʥ ʫʤʦʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʥʘ ʜʦʙʫ, ʤʘʶʪʴ ʪʝʭʥʦʣʦʛʽʶ, ʤʘʢʩʠʤʘʣʴʥʦ 
ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɯʉ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʽʚʥʷ. ʈʦʟʚʠʪʦʢ ʽ ʫʩʧʽʭ ʙʫʜʴ-ʷʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 
(ʬʽʨʤ) ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ ʩʪʨʘʪʝʛʽʻʶ. ʇʽʜ ʩʪʨʘʪʝʛʽʻʶ ʨʦʟʫ-
ʤʽʶʪʴ ʥʘʙʽʨ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 
ʟʘʜʘʯ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʝʦʙʭʽʜʥʦ ʩʧʨʠʡʤʘʪʠ ʡ ʧʦʥʷʪʪʷ "ʩʪʨʘʪʝʛʽʯʥʠʡ 
ʤʝʪʦʜ", "ʩʪʨʘʪʝʛʽʯʥʠʡ ʟʘʩʽʙ", "ʩʪʨʘʪʝʛʽʯʥʘ ʩʠʩʪʝʤʘ". 

ʉʪʨʘʪʝʛʽʯʥʘ ɯʉ ï ʢʦʤʧôʶʪʝʨʥʘ ɯʉ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ ʧʨʠʡ-
ʥʷʪʪʷ ʨʽʰʝʥʴ ʽʟ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ʨʦʟʚʠʪʢʫ 
ʦʨʛʘʥʽʟʘʮʽʾ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ɯʉ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ 
ʧʦʜʽʣ ɯʉ ʥʘ: 

Å ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʚʝʜʝʥʥʷ, ʩʠʩ-
ʪʝʤʘʪʠʟʘʮʽʶ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʠʜʘʯʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ ʙʝʟ 
ʩʢʣʘʜʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʜʘʥʠʭ (ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ ʚ ʙʽʙʣʽʦʪʝʮʽ, 
ʚ ʟʘʣʽʟʥʠʯʥʠʭ, ʘʚʪʦʙʫʩʥʠʭ ʪʘ ʘʚʽʘʢʘʩʘʭ); 

Å ʽʥʬʦʨʤʘʮʽʡʥʦ-ʣʽʯʠʣʴʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʫʩʽ ʦʧʝʨʘʮʽʾ ʦʧʨʘ-
ʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʧʝʚʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʢʝʨʫʶʯʽ 
ʪʘ ʧʦʨʘʜʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʚʥʝʤ ʚʧʣʠʚʫ ʦʧʨʘʮʴʦʚʘʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 

Å ʢʝʨʫʶʯʽ ɯʉ ʚʠʨʦʙʣʷʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʾ ʦʩʦʙʘ ʧʨʠʡʤʘʻ 
ʨʽʰʝʥʥʷ. ɼʣʷ ʮʠʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʟʘʜʘʯʽ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʪʠʧʫ ʪʘ ʦʙ-
ʨʦʙʢʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʩʠʩʪʝʤʘ ʦʧʝʨʘ-
ʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ, ʩʠʩʪʝʤʘ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ ʦʙʣʽʢʫ 
ʪʦʱʦ; 

Å ʧʦʨʘʜʥʽ ɯʉ ʚʠʨʦʙʣʷʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʣʶʜʠʥʦʶ ʙʝʨʝʪʴʩʷ ʜʦ 
ʫʚʘʛʠ ʽ ʥʝ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʝʛʘʡʥʦ ʚ ʩʝʨʽʶ ʢʦʥʢʨʝʪʥʠʭ ʜʽʡ. ʎʽ ʩʠʩʪʝʤʠ 
ʚʦʣʦʜʽʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʽʥʪʝʣʝʢʪʫ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʥʠʭ ʭʘʨʘʢ-
ʪʝʨʥʘ ʦʙʨʦʙʢʘ ʟʥʘʥʴ, ʘ ʥʝ ʜʘʥʠʭ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ɯʉ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦʟʚʦʣʷʻ 
ʚʠʜʽʣʠʪʠ: 

Å ɯʉ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 
ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʧʝʨʩʦʥʘʣʫ. ɺʨʘʭʦʚʫʶʯʠ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦ-
ʩʫʚʘʥʥʷ ʪʘ ʨʦʟʤʘʾʪʪʷ ʮʴʦʛʦ ʢʣʘʩʫ ʩʠʩʪʝʤ, ʯʘʩʪʦ ʙʫʜʴ-ʷʢʽ ɯʉ ʨʦʟʫʤʽʶʪʴ ʩʘʤʝ 
ʚ ʜʘʥʦʤʫ ʟʥʘʯʝʥʥʽ. ɼʦ ʮʴʦʛʦ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴ ɯʉ ʫʧʨʘʚʣʽʥʥʷ ʷʢ ʧʨʦʤʠʩʣʦ-
ʚʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʪʘʢ ʽ ʥʝʧʨʦʤʠʩʣʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ: ʛʦʪʝʣʷʤʠ, ʙʘʥ-
ʢʘʤʠ, ʪʦʨʛʽʚʝʣʴʥʠʤʠ ʬʽʨʤʘʤʠ ʪʦʱʦ; 

Å ɯʉ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʧʨʠʟʥʘʯʝʥʥʷʤ ʷʢʠʭ ʻ ʘʚ-
ʪʦʤʘʪʠʟʘʮʽʷ ʬʫʥʢʮʽʡ ʚʠʨʦʙʥʠʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. ʐʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, 
ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʪʦʢʦʚʠʭ ʣʽʥʽʡ, ʚʠʛʦʪʦʚʣʝʥʥʽ ʤʽʢʨʦʩʭʝʤ, ʫ 
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ʧʨʦʮʝʩʽ ʩʢʣʘʜʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 
ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʽ ʤʘʰʠʥʦʙʫʜʽʚʥʽʡ ʛʘʣʫʟʷʭ; 

Å ɯʉ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʥʷʤ ʷʢʠʭ ʻ ʘʚʪʦ-
ʤʘʪʠʟʘʮʽʷ ʧʨʘʮʽ ʽʥʞʝʥʝʨʽʚ-ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ, ʢʦʥʩʪʨʫʢʪʦʨʽʚ, ʘʨʭʽʪʝʢʪʦʨʽʚ, 
ʜʠʟʘʡʥʝʨʽʚ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʘʙʦ ʪʝʭʥʦʣʦʛʽʾ. ʆʩʥʦʚʥʠʤʠ 
ʬʫʥʢʮʽʷʤʠ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʻ ʽʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʾ 
ʜʦʢʫʤʝʥʪʘʮʽʾ (ʢʨʝʩʣʝʥʴ, ʩʭʝʤ, ʧʣʘʥʽʚ), ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, 
ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʝʢʪʦʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʪʦʱʦ; 

Å ɯʥʪʝʛʨʦʚʘʥʽ (ʢʦʨʧʦʨʘʪʠʚʥʽ) ɯʉ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘ-
ʪʠʟʘʮʽʾ ʚʩʽʭ ʬʫʥʢʮʽʡ ʧʽʜʧʨʠʻʤʩʪʚʘ ʡ ʦʭʦʧʣʶʶʪʴ ʫʚʝʩʴ ʮʠʢʣ ʨʦʙʽʪ ʚʽʜ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ. ʉʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʦʮʝʩ ʜʦʩʠʪʴ 
ʩʢʣʘʜʥʠʡ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʧʦʟʠʮʽʡ ʛʦʣʦʚʥʦʾ ʮʽʣʽ, 
ʥʘʧʨʠʢʣʘʜ, ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ, ʟʘʚʦʶʚʘʥʥʷ ʨʠʥʢʫ ʟʙʫʪʫ ʪʦʱʦ. ʊʘʢʠʡ 
ʧʽʜʭʽʜ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʫ ʩʘʤʽʡ ʩʪʨʫʢʪʫʨʽ ʬʽʨʤʠ, ʥʘ ʱʦ 
ʤʦʞʝ ʟʚʘʞʠʪʠʩʷ ʥʝ ʢʦʞʥʠʡ ʢʝʨʫʶʯʠʡ ʘʙʦ ʤʝʥʝʜʞʝʨ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ɯʉ ʟʘ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʜʽʣʷʻ: 
ï ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʘʨʭʽʪʝʢʪʫʨʠ "ʬʘʡʣ-ʩʝʨʚʝʨ"; 
ï ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʘʨʭʽʪʝʢʪʫʨʠ "ʢʣʽʻʥʪ-ʩʝʨʚʝʨ"; 
ï ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ; 
ï ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʨʥʝʪ / ʽʥʪʨʘʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ. 
ʂʣʘʩʠʬʽʢʘʮʽʷ ɯʉ ʟʘ ʩʪʫʧʝʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ: 
Å ʨʫʯʥʽ ï ʚʩʽ ʦʧʝʨʘʮʽʾ ʟʽ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʟʙʝʨʽʛʘʥʥʷ, ʘʥʘʣʽʟʫ ʡ 

ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʥʫʶʪʴʩʷ ʣʶʜʠʥʦʶ ʚʨʫʯʥʫ, ʙʝʟ ʜʦʧʦʤʦʛʠ ʙʫʜʴ-
ʷʢʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

Å ʘʚʪʦʤʘʪʠʯʥʽ ï ʬʫʥʢʮʽʦʥʫʶʪʴ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ; 
Å ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ï ʯʘʩʪʠʥʫ ʬʫʥʢʮʽʡ ʚʠʢʦʥʫʻ ʣʶʜʠʥʘ, ʯʘʩʪʠʥʫ ï 

ʢʦʤʧôʶʪʝʨ. 
ʅʘʜʘʣʽ ʤʠ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ɯʉ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʥʘʡʰʣʠ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ.  
ɿʘ ʥʘʧʨʷʤʦʤ ʜʽʷʣʴʥʦʩʪʽ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ɯʉ: 
ï ʚʠʨʦʙʥʠʯʽ; 
ï ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ (ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ); 
ï ʬʽʥʘʥʩʦʚʽ ʪʘ ʦʙʣʽʢʦʚʽ; 
ï ʤʘʨʢʝʪʠʥʛʫ. 
ɺʠʨʦʙʥʠʯʽ ʩʠʩʪʝʤʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 
Å ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ; 
Å ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ; 
Å ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. 
ʂʣʘʩʠʯʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ɯʉ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʻ: ɯʉ 

ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ; ʙʘʥʢʽʚʩʴʢʽ ɯʉ; ʙʽʙʣʽʦʪʝʯʥʽ ɯʉ; ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 
ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʴʦʪʘʤʠ ʚ ʘʚʽʘʮʽʾ; ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ 
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ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ ɯʉ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʜʝʨʞʘʚʥʽ 
ʟʘʢʣʘʜʠ ʪʘ ʧʨʠʚʘʪʥʽ ʬʽʨʤʠ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ɯʉ ʟʘ ʦʟʥʘʢʦʶ ʚʠʨʽʰʫʚʘʥʠʭ ʟʘʜʘʯ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 
ʨʠʩ. 1.4. 
 

 
ʈʠʩ. 1.4. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʜʘʯ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʉ 

 
ʉʪʨʫʢʪʫʨʦʚʘʥʘ ʟʘʜʘʯʘ, ʪʦʙʪʦ ʪʘ, ʷʢʫ ʤʦʞʥʘ ʬʦʨʤʘʣʽʟʫʚʘʪʠ, ʧʨʝʜʩʪʘʚ-

ʣʷʻ ʟʘʜʘʯʫ, ʜʣʷ ʨʦʟʚôʷʟʢʫ ʷʢʦʾ ʚʽʜʦʤʽ ʚʩʽ ʾʾ ʝʣʝʤʝʥʪʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ 
ʥʠʤʠ. ɺ ʩʪʨʫʢʪʫʨʦʚʘʥʽʡ ʟʘʜʘʯʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʘʟʠʪʠ ʾʾ ʟʤʽʩʪ ʫ ʬʦʨʤʽ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʤʘʶʪʴ ʪʦʯʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʢʫ. ʄʝʪʦʶ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʜʘʯ 
ʻ ʧʦʚʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʾʭ ʨʦʟʚôʷʟʢʫ, ʪʦʙʪʦ ʟʚʝʜʝʥʥʷ ʨʦʣʽ ʣʶʜʠʥʠ ʜʦ 
ʤʽʥʽʤʫʤʫ. 

ʅʝʩʪʨʫʢʪʫʨʦʚʘʥʦʶ (ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʦʶ) ʟʘʜʘʯʝʶ ʻ ʟʘʜʘʯʘ, ʚ ʷʢʽʡ 
ʥʝʤʦʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪʠ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ.  

ʈʦʟʚôʷʟʦʢ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʜʘʯ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʚʝʣʠʢʠʤʠ ʩʢʣʘʜʥʦʩ-
ʪʷʤʠ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʽ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʫ ʜʦʩʷʛʥʝʥʥʷ 
ʤʝʪʠ. ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʉ ʫ ʮʠʭ ʫʤʦʚʘʭ ʥʝʟʥʘʯʥʘ. ɼʣʷ ʨʦʟʚôʷʟʢʫ ʪʘʢʠʭ 
ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʝ ʥʘ 
ʽʥʬʦʨʤʘʮʽʾ, ʘ ʥʘ ʙʘʟʘʭ ʟʥʘʥʴ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʪʘ ʢʚʘʣʽʬʽʢʦ-
ʚʘʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʚ ʨʽʟʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʦʙʣʘʩʪʷʭ ʟʨʦʩʪʘʻ. ʈʦʟʚôʷʟʘʪʠ 
ʮʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʥʘʧʨʷʤʢʫ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ 
ʽʥʬʦʨʤʘʪʠʮʽ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʽ. ɯʩʪʦʪʥʠʡ ʨʝʟʫʣʴʪʘʪ ʫ 
ʮʽʡ ʩʬʝʨʽ ʜʦʩʷʛʥʫʪʠʡ ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʦʟʜʽʣ ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ 
ʚʢʣʶʯʘʻ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ 
ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ. 

ɿʘʜʘʯʽ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʉ 

ʉʪʨʫʢʪʫʨʦʚʘʥʽ ʅʝʩʪʨʫʢʪʫʨʦʚʘʥʽ 

ʏʘʩʪʢʦʚʦ 
ʩʪʨʫʢʪʫʨʦʚʘʥʽ 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʌʦʨʤʫʚʘʥʥʷ 
ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ 
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ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ (ɽʉ) ï ʮʝ ʩʢʣʘʜʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʘʢʫʤʫ-
ʣʶʶʪʴ ʟʥʘʥʥʷ ʬʘʭʽʚʮʽʚ ʫ ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʩʬʝʨʘʭ ʽ ʷʢʽ ʪʠʨʘʞʫʶʪʴ 
ʮʝʡ ʝʤʧʽʨʠʯʥʠʡ ʜʦʩʚʽʜ ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʽʡ ʤʝʥʰ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
ʊʘʢʽ ʩʠʩʪʝʤʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 
ʯʘʩʪʢʦʚʦ ʩʪʨʫʢʪʫʨʦʚʘʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʩʬʝʨʽ, ʷʢʘ ʚʘʞʢʦ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ. 
ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʥʘ ʧʽʜʩʪʘʚʽ ʥʘʷʚʥʠʭ ʽ ʥʘʜʘʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ 
ʬʘʢʪʽʚ ʨʦʟʧʽʟʥʘʪʠ ʩʠʪʫʘʮʽʶ, ʧʦʩʪʘʚʠʪʠ ʜʽʘʛʥʦʟ, ʩʬʦʨʤʫʣʶʚʘʪʠ ʨʽʰʝʥʥʷ ʘʙʦ 
ʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘʤ ɦ ʦʜʦ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ. 

ɹʘʟʘ ʟʥʘʥʴ ʻ ʩʢʣʘʜʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʽ ʚʢʣʶʯʘʻ 
ʥʘʙʽʨ ʬʘʢʪʽʚ ʽ ʧʨʘʚʠʣ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʜʦʩʚʽʜʫ ʬʘʭʽʚʮʽʚ ʫ 
ʢʦʥʢʨʝʪʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʩʬʝʨʽ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʧʠʪʘʥʥʷ, ʷʢʽ 
ʚ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ ʥʝ ʤʽʩʪʷʪʴʩʷ ʚ ʙʘʟʘʭ ʜʘʥʠʭ. 

ʗʢ ʩʚʽʜʯʠʪʴ ʧʨʘʢʪʠʢʘ, ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʪʘ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʟʘʜʘʯʽ 
ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʦʚʦʣʽ ʨʽʜʢʦ [85]. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʦʤʘ ʣʠʰʝ ʧʝʚʥʘ 
ʯʘʩʪʠʥʘ ʝʣʝʤʝʥʪʽʚ ʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʇʦʜʽʙʥʽ ʟʘʜʘʯʽ ʥʘʟʠʚʘʶʪʴʩʷ ʯʘʩʪ-
ʢʦʚʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ, ʜʣʷ ʾʭ ʨʦʟʚôʷʟʢʫ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ɯʉ, ʫ ʷʢʽʡ ʛʝʥʝʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʘʥʘʣʽʟʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ. ʊʘʢʽ ɯʉ 
ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʽʩʪʦʪʥʘ ʨʦʣʴ ʚʽʜʚʦ-
ʜʠʪʴʩʷ ʣʶʜʠʥʽ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʟʘʜʘʯ ʟʘʟʥʘʯʝʥʦʛʦ ʪʠʧʫ ʻ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ ʟ ʫʩʫʥʝʥʥʷ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʦʪʨʝʙʘ ʚ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨ-
ʩʘʭ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʨʦʙʽʪ ʧʝʨʝʚʠʱʫʻ ʾʭ ʥʘʷʚʥʽʩʪʴ. 
ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʽ ʜʚʘ ʦʩʥʦʚʥʠʭ ʚʘʨʽʘʥʪʘ: 

ï ʚʠʜʽʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 
ʧʨʘʮʶʶʯʠʭ; 

ï ʧʝʨʝʥʝʩʝʥʥʷ ʪʝʨʤʽʥʽʚ ʟʜʘʯʽ ʨʦʙʽʪ ʥʘ ʙʽʣʴʰ ʧʽʟʥʶ ʜʘʪʫ. 
ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ɯʉ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʬʘʭʽʚʮʶ ʧʨʠʡʥʷʪʠ ʪʝ ʘʙʦ ʽʥʰʝ 

ʨʽʰʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʟʠʪʠʚʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ, 
ʱʦ ʙʫʜʫʪʴ ʧʨʠʪʘʤʘʥʥʽ ʢʦʞʥʦʤʫ ʚʘʨʽʘʥʪʦʚʽ.  

ɯʉ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʥʮʠʧ "ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ" ʽ ʷʢʽ ʟʘʩʪʦʩʦʚʫ-
ʶʪʴʩʷ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʯʘʩʪʢʦʚʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʜʘʯ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʘʢʽ: 

ï ʱʦ ʩʪʚʦʨʶʶʪʴ ʫʧʨʘʚʣʽʥʩʴʢʽ ʟʚʽʪʠ;  
ï ʱʦ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ (ʧʦʰʫʢ, ʩʦʨʪʫʚʘʥʥʷ, ʘʛʨʝʛʫ-

ʚʘʥʥʷ, ʬʽʣʴʪʨʘʮʽʶ).  
ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʦʤʦʩʪʽ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʮʠʭ ʟʚʽʪʘʭ, ʦʧʝʨʘʪʦʨ ʦʪ-

ʨʠʤʫʻ ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʚ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʽʰʝʥʥʷ, 
ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ  
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ. ɼʽʾ ʦʧʝʨʘʪʦʨʘ ʧʨʠ ʮʴʦʤʫ ʟʚʦʜʷʪʴʩʷ ʜʦ 
ʚʠʙʦʨʫ ʦʜʥʽʻʾ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʠʩʪʝʤʦʶ ʘʣʴʪʝʨʥʘʪʠʚ. 

ɯʉ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ 
ʙʘʟʘʭ ʜʘʥʠʭ, ʽ ʾʾ ʦʧʨʘʮʶʚʘʥʥʷ. ʇʨʦʮʝʜʫʨʠ ʚʟʘʻʤʦʜʽʾ ʦʧʝʨʘʪʦʨʘ ʟ ʜʘʥʠʤʠ ʚ 
ʪʘʢʠʭ ɯʉ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ: 

ï ʩʢʣʘʜʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡ ʜʘʥʠʭ, ʦʪʨʠʤʫʚʘʥʠʭ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ; 
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ï ʦʧʝʨʘʪʠʚʥʝ ʜʦʜʘʚʘʥʥʷ ʘʙʦ ʚʠʢʣʶʯʝʥʥʷ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʜʞʝʨʝʣʘ 
ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʞʝʨʝʣ ʧʨʠ ʧʦʰʫʢʫ ʜʘʥʠʭ; 

ï ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ ʉʂɹɼ; 
ï ʣʦʛʽʯʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʧʽʜʩʠʩʪʝʤʫ ʽʥʬʦʨʤʘʮʽʡ-

ʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 
ï ʘʚʪʦʤʘʪʠʯʥʝ ʚʽʜʩʪʝʞʝʥʥʷ ʧʦʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʙʘʟ 

ʜʘʥʠʭ. 
ʂʦʣʦ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʉ ʟʘʜʘʯ, ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʝ. 

ʉʶʜʠ ʤʦʞʥʘ ʪʘʢʦʞ ʚʢʣʶʯʠʪʠ ʟʘʜʘʯʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ 
ʽʥʞʝʥʝʨʽʚ ʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʛʨʘʬʽʯʥʦʾ ʡ ʘʪʨʠʙʫʪʠʚʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪʠ ʤʽʩʮʝʚʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ ʝʨʛʦʥʦʤʽʯʥʠʭ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʪʦʱʦ.  

ɯʉ ʟʘʟʚʠʯʘʡ ʩʪʚʦʨʶʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ ʘʙʦ ʦʬʽʩʥʠʭ 
ʩʠʩʪʝʤ. ʆʢʨʝʤʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʛʨʫʧʫ ɯʉ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠ-
ʟʘʮʽʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʊʘʢʽ ʩʠʩʪʝʤʠ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʝʢʩʧʝʨʪʥʽ) ʚʢʣʶʯʘʶʪʴ ʫ 
ʩʝʙʝ ʚʽʜʦʤʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʘʙʦ ʧʨʠʡʥʷʪʪʷ ʘʣʴʪʝʨʥʘ-
ʪʠʚʥʠʭ ʨʽʰʝʥʴ [85]. 

 
 

1.3. ʂʦʤʧʦʥʝʥʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ  
 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʚ ʝʣʝʤʝʥʪʘʨʥʽʡ ʬʦʨʤʽ ï ʮʝ ʩʠʩʪʝʤʘ ʟʘʧʠ-
ʪʽʚ-ʚʽʜʧʦʚʽʜʝʡ ʜʣʷ ʤʥʦʞʠʥʠ ʜʘʥʠʭ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
ʦʧʝʨʘʮʽʡ: ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ, ʾʭ ʘʥʘʣʽʟ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ.  

ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʙʫʜʴ-ʷʢʫ ɯʉ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ 
ʚʠʛʣʷʜʽ ʯʦʪʠʨʴʦʭ ʧʽʜʩʠʩʪʝʤ (ʨʠʩ. 1.5). 

 

 
 

ʈʠʩ. 1.5. ʉʢʣʘʜʦʚʽ ʢʦʤʧʦʥʝʥʪʠ  
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

 
ɯʉ ʚʢʣʶʯʘʶʪʴ ʜʝʢʽʣʴʢʘ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʬʝʨʠ 

ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ɯɿ) ï ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ 
ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʩʠʩʪʝʤʠ 
ʢʣʘʩʠʬʽʢʘʮʽʾ, ʢʦʜʫʚʘʥʥʷ, ʫʥʽʬʽʢʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʤʝʪʦʜʠ 
ʩʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʤʘʰʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ɯʉ. 

ʉʘʤʝ ɯɿ ʧʦʻʜʥʫʻ ʢʦʤʧʦʥʝʥʪʠ (ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʧʘʨʘʪʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʝʨʩʦʥʘʣ ʪʦʱʦ) ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʽ ʥʘʜʘʻ ʾʡ ʤʦʞʣʠʚʽʩʪʴ 
ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʟʤʽʥʥʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʙʝʟʧʝʯʝʥʥʷ 
ʨʘʮʽʦʥʘʣʴʥʦʾ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʢʣʘʜʥʠʭ ɯʉ ʧʦʪʨʝʙʫʻ 
ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʘʨʽʘʥʪʽʚ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ï ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 
ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ɯʉ ʟʘʩʦʙʘʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 
ʎʝ ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ ʽ ʥʘʡʙʽʣʴʰ ʢʦʰʪʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ɯʉ, ʷʢʠʡ ʭʘʨʘʢʪʝ-
ʨʠʟʫʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʶ ʪʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʨʦʟʨʦʙʢʠ, ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʩʦʢʦ-
ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ ʜʣʷ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ. ɺʽʜ ʷʢʦʩʪʽ ʇɿ ʟʘʣʝʞʠʪʴ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ.  

ʇɿ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 
ï ʩʠʩʪʝʤʥʝ ʇɿ ï ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʢʦʤʧôʶ-

ʪʝʨʦʤ, ʟʜʽʡʩʥʝʥʥʷ ʙʘʟʦʚʠʭ ʦʧʝʨʘʮʽʡ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ 
ʨʝʟʝʨʚʫʚʘʥʥʷ; 

ï ʢʦʤʫʥʽʢʘʮʽʡʥʝ ʇɿ ï ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʉ ʟʘʩʦʙʘʤʠ 
ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʢʦʣʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʨʝʩʫʨʩʽʚ (ʘʧʘʨʘʪ-
ʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ); 

ï ʧʨʠʢʣʘʜʥʝ ʇɿ ï ʜʣʷ ʨʦʟʚôʷʟʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ ʫ ʢʦʥʢʨʝʪʥʽʡ 
ʧʨʝʜʤʝʪʥʽʡ ʩʬʝʨʽ. ɯʩʥʫʻ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 
(ʙʫʭʛʘʣʪʝʨʩʴʢʝ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʪʦʱʦ) ʽ ʧʨʠʟʥʘʯʝʥʝ 
ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ (ʪʝʢʩʪʦʚʽ ʧʨʦʮʝʩʦʨʠ, 
ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ, ʙʘʟʠ ʜʘʥʠʭ ʪʦʱʦ). 

ɸʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʢʦʤʧʣʝʢʩ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɺʢʣʶʯʘʻ 
ʚ ʩʝʙʝ ʚʝʩʴ ʧʝʨʝʣʽʢ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ: ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ; ʚʚʝʜʝʥʥʷ ʡ 
ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʤʘʰʠʥʽ (ɽʆʄ); 
ʚʥʫʪʨʽʰʥʽ ʪʘ ʧʝʨʠʬʝʨʽʡʥʽ ʟʘʩʦʙʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ; ʟʘʩʦʙʠ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʷʢʽ 
ʢʦʤʧʣʝʢʪʫʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʟʤʽʩʪʫ ʪʘ 
ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ, ʱʦ ʦʪʨʠʤʫʶʪʴʩʷ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 
ʩʠʩʪʝʤʽ ʪʦʱʦ. 

ʇʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʩʫʢʫʧʥʽʩʪʴ ʧʨʘʚʦʚʠʭ ʥʦʨʤ, ʱʦ 
ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɯʉ. 

ʃʽʥʛʚʽʩʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʩʫʢʫʧʥʽʩʪʴ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʩʪʚʦʨʝʥʥʷ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ ɯʉ ʜʣʷ 
ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʢʫʚʘʥʥʷ 
ʣʶʜʠʥʠ ʽ ɽʆʄ. 
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1.4. ʇʦʥʷʪʪʷ ʧʨʦ ʛʝʦʽʥʬʦʨʤʘʪʠʢʫ  
ʪʘ ʛʝʦʛʨʘʬʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ  

 
ɻʝʦʽʥʬʦʨʤʘʪʠʢʘ ï ʛʘʣʫʟʴ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʪʘ 

ʚʠʚʯʘʻ ʧʨʠʨʦʜʥʽ ʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʛʝʦʩʠʩʪʝʤʠ, ʾʭ ʚʟʘʻʤʦʜʽʶ ʪʘ 
ʨʦʟʚʠʪʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨ-
ʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʙʘʟ ʜʘʥʠʭ ʽ ʙʘʟ ʟʥʘʥʴ. 

ʊʝʨʤʽʥ "ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ" ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʩʣʽʚ: ʛʝʦʛʨʘʬʽʷ, 
ʽʥʬʦʨʤʘʮʽʷ ʡ ʘʚʪʦʤʘʪʠʢʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʨʠ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣʘ ʽ ʪʨʠ 
ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʥʘʫʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ. ʍʦʯʘ ʩʴʦʛʦʜʥʽ ʻ ʚʩʽ ʧʽʜʩʪʘʚʠ 
ʚʚʘʞʘʪʠ, ʱʦ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ʙʣʠʞʯʝ ʜʦ ʽʥʬʦʨʤʘʪʠʢʠ, ʥʽʞ, ʥʘʧʨʠʢʣʘʜ, ʜʦ 
ʛʝʦʛʨʘʬʽʾ. ɻʝʦʽʥʬʦʨʤʘʪʠʢʘ ʦʧʝʨʫʻ ʩʫʯʘʩʥʠʤʠ ʢʦʥʮʝʧʮʽʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ ʽ 
ʧʝʨʝʥʦʩʠʪʴ ʾʭ ʫ ʧʨʠʢʣʘʜʥʽ ʩʬʝʨʠ.  

ɻʝʦʽʥʬʦʨʤʘʪʠʢʘ ʚʠʚʯʘʻ ʧʨʠʥʮʠʧʠ, ʪʝʭʥʽʢʫ ʡ ʪʝʭʥʦʣʦʛʽʶ ʦʜʝʨʞʘʥʥʷ, 
ʥʘʢʦʧʠʯʝʥʥʷ, ʧʝʨʝʜʘʯʽ, ʦʙʨʦʙʢʠ ʪʘ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʽ ʻ ʟʘʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ 
ʥʘ ʾʭ ʦʩʥʦʚʽ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʟʥʘʥʴ ʧʨʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʷʚʠʱʘ, ʧʨʦʮʝ-
ʩʠ, ʦʙôʻʢʪʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ï ʥʘʫʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ, 
ʧʽʜʨʦʟʜʽʣ ʽʥʬʦʨʤʘʪʠʢʠ, ʧʨʝʜʤʝʪʦʤ ʷʢʦʾ ʻ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʤʘʻ ʧʨʦʩʪʦʨʦʚʫ 
ʧʨʠʚôʷʟʢʫ (ʛʝʦʛʨʘʬʽʯʥʦ ʢʦʦʨʜʠʥʦʚʘʥʽ ʜʘʥʽ). 

ʇʨʝʜʤʝʪʦʤ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʻ ʙʝʟʣʽʯ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʧʦʪʦʢʽʚ, ʱʦ ʦʭʦʧʣʶʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʝʦʛʨʘʬʽʯʥʝ, ʛʝʦʣʦʛʽʯʥʝ ʽ ʢʦʩʤʽʯʥʝ 
ʩʝʨʝʜʦʚʠʱʘ (ʨʠʩ. 1.6). 

 

 
 

ʈʠʩ. 1.6. ʇʨʝʜʤʝʪ ʽ ʤʝʪʦʜʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ: 
ɹɼ ï ʙʘʟʠ ʜʘʥʠʭ; ʄʄ ï ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ; ɯʄ ï ʽʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ;  

ɹɿ ï ʙʘʟʠ ʟʥʘʥʴ; ʂʄ ï ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ; ʌʄ ï ʬʦʪʦʤʝʪʨʠʯʥʽ ʤʦʜʝʣʽ;  
ʄʐɯ ï ʤʦʜʝʣʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 
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ɻʝʦʽʥʬʦʨʤʘʪʠʢʘ ʽʥʪʝʛʨʫʚʘʣʘ ʚ ʩʦʙʽ ʪʝʦʨʽʶ, ʤʝʪʦʜʠ ʡ ʪʨʘʜʠʮʽʾ ʢʣʘ-
ʩʠʯʥʦʾ ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ ʛʝʦʛʨʘʬʽʾ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʡ ʘʧʘʨʘʪʦʤ ʧʨʠʢʣʘʜʥʦʾ 
ʤʘʪʝʤʘʪʠʢʠ, ʽʥʬʦʨʤʘʪʠʢʠ ʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʥʘʫʢ 
ʦʪʨʠʤʘʣʦ ʥʘʟʚʫ "ʛʝʦʤʘʪʠʢʘ"2 [1]. ɻʝʦʤʘʪʠʢʘ ʟʘʡʤʘʻʪʴʩʷ ʨʦʟʚôʷʟʢʦʤ ʥʝʦʙ-
ʭʽʜʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʣʶʜʠʥʠ, ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭ-
ʥʽʢʠ ʡ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʦʧʨʘʮʴʦʚʫʶʪʴ ʛʝʦʛʨʘʬʽʯʥʫ (ʧʨʦʩʪʦʨʦʚʫ) 
ʽʥʬʦʨʤʘʮʽʶ ʡ ʧʝʨʝʜʘʶʪʴ ʾʾ ʩʧʦʞʠʚʘʯʘʤ ʥʘ ʝʢʨʘʥ ʤʦʥʽʪʦʨʘ, ʜʨʫʢʫʚʘʣʴʥʠʡ 
ʧʨʠʩʪʨʽʡ ʘʙʦ ʥʘ ʢʘʥʘʣʠ ʟʚôʷʟʢʫ. 

ʉʚʦʾʤ ʚʠʥʠʢʥʝʥʥʷʤ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ʟʦʙʦʚôʷʟʘʥʘ ʨʦʟʚʠʪʢʫ ʬʫʥʜʘ-
ʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ ʍʍ ʩʪʦʣʽʪʪʷ ï ʢʽʙʝʨʥʝʪʠʢʠ, ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʛʘʣʴʥʽʡ 
ʪʝʦʨʽʾ ʩʠʩʪʝʤ, ʧʨʠʢʣʘʜʥʽʡ ʽʥʬʦʨʤʘʪʠʮʽ, ʛʣʦʙʘʣʴʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʶ, 
ʝʥʝʨʛʝʪʠʮʽ, ʦʧʪʠʤʦʣʦʛʽʾ ʪʘ ʥʠʟʢʠ ʽʥʰʠʭ, ʱʦ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʥʦʚʦʛʦ 
ʥʘʧʨʷʤʢʫ. 

ʉʘʤʝ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʦʙôʻʜʥʘʪʠ 
ʨʽʟʥʽ ʥʘʫʢʠ ʧʨʦ ɿʝʤʣʶ, ʘ ʟ ʽʥʰʦʛʦ ï ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʟ ʽʥʰʠ-
ʤʠ ʥʘʫʢʘʤʠ ʷʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʽ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʥʘʧʨʷʤʽʚ. 

ʋ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯʘʭ ɻɯʉ ʚʠʩʪʫʧʘʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʷʢ ʟʘʩʽʙ ʧʨʠʡ-
ʥʷʪʪʷ ʨʽʰʝʥʴ, ʘ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ɻɯʉ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʩʠʩʪʝʤʠ, 
ʧʦʪʝʥʮʽʡʥʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʽ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ.  

ɻɯʉ ï ʮʝ ʧʽʜʢʣʘʩ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɿʚôʷʟʦʢ ʙʘʟʦʚʠʭ ʟʥʘʥʴ 
ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʪʘʙʣ. 1.1. 

  
ʊʘʙʣʠʮʷ 1.1 

ɿʚôʷʟʦʢ ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʽʥʬʦʨʤʘʪʠʢʠ  
ʟ ʦʩʥʦʚʥʠʤʠ ʧʦʥʷʪʪʷʤʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ 

 
ɹʘʟʦʚʽ ʧʦʥʷʪʪʷ 
ʽʥʬʦʨʤʘʪʠʢʠ 

ɹʘʟʦʚʽ ʧʦʥʷʪʪʷ 
ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ 

ɯʥʬʦʨʤʘʮʽʷ ɻʝʦʽʥʬʦʨʤʘʮʽʷ 
ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 
ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

 
ɯʥʬʦʨʤʘʮʽʷ ʻ ʦʙôʻʢʪʦʤ ʥʘʫʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢʘ 

ʟôʷʚʠʣʘʩʷ ʟ ʥʘʜʨ ʽʥʰʦʾ, ʙʽʣʴʰ ʟʘʛʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ï ʢʽʙʝʨʥʝʪʠʢʠ 
(ʨʠʩ. 1.7).  

                                                
2ɻʝʦʤ§ʪʠʢʘ (ʘʥʛʣ. geomatics). ʊʝʨʤʽʥ ʙʫʚ ʟʘʧʦʯʘʪʢʦʚʘʥʠʡ ʫ ʂʘʥʘʜʽ ʜʣʷ ʦʧʠʩʫ ʚʠʜʽʚ ʜʽʷʣʴ-
ʥʦʩʪʽ ʟ ʽʥʪʝʛʨʘʮʽʾ ʚʩʽʭ ʟʘʩʦʙʽʚ ʟʙʦʨʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʩʪʦʨʦʚʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʥʘʫʢʦʚʠʭ, 
ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʪʘ ʫʧʨʘʚʣʽʥʥʷʤ ʧʨʦʩʪʦ-
ʨʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʠʥʦʥʽʤ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʘʙʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ. 
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ʈʠʩ. 1.7. ʌʦʨʤʫʚʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
 
ʂʽʙʝʨʥʝʪʠʢʘ3 (ʚʽʜ ʛʨʝʮ. Kybernetike ï ʤʠʩʪʝʮʪʚʦ ʫʧʨʘʚʣʽʥʥʷ, ʚʽʜ 

ʛʨʝʮ. Kybernao ï ʧʨʘʚʣʶ ʨʫʣʝʤ, ʢʝʨʫʶ, ʚʽʜ ʛʨʝʮ. ɉɞɓŮɟɡɤ ï ʢʝʨʤʘʥʠʯ) ï 
ʥʘʫʢʘ ʧʨʦ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʡ ʧʝʨʝʜʘʯʽ 
ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʘʰʠʥʘʭ, ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ ʪʘ ʩʫʩʧʽʣʴʩʪʚʽ. 

ɯʥʬʦʨʤʘʪʠʢʘ ï ʮʝ ʛʘʣʫʟʴ ʥʘʫʢʠ, ʷʢʘ ʚʠʚʯʘʻ ʩʪʨʫʢʪʫʨʫ ʽ ʟʘʛʘʣʴʥʽ 
ʚʣʘʩʪʠʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʾʾ ʟʙʦʨʦʤ, 
ʟʙʝʨʝʞʝʥʥʷʤ, ʧʦʰʫʢʦʤ, ʧʝʨʝʨʦʙʢʦʶ, ʧʝʨʝʪʚʦʨʝʥʥʷʤ, ʧʦʰʠʨʝʥʥʷʤ ʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ.  

ʆʙôʻʢʪʦʤ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʽʥʬʦʨʤʘʮʽʷ. 
ɻɯʉ ʻ ʧʽʜʢʣʘʩʦʤ ɯʉ, ʷʢʽ ʤʘʶʪʴ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ɺʦʥʠ ʙʫʜʫʶʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʽ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫ-
ʶʪʴʩʷ ʚ ʮʽʡ ʥʘʫʮʽ. ʏʘʩʪʠʥʘ "ʛʝʦ" ʚ ʥʘʟʚʽ ɻɯʉ ʚʠʟʥʘʯʘʻ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ, ʘ 
ʥʝ ʧʨʝʜʤʝʪʥʫ ʛʘʣʫʟʴ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʩʠʩʪʝʤ, ʪʦʤʫ ɻɯʉ ï ʮʝ ʥʝ ɯʉ ʜʣʷ 
ʛʝʦʛʨʘʬʽʾ, ʮʝ ï ɯʉ ʟ ʛʝʦʛʨʘʬʽʯʥʦʶ (ʧʨʦʩʪʦʨʦʚʦʶ) ʦʨʛʘʥʽʟʘʮʽʻʶ ʽʥʬʦʨʤʘʮʽʾ.  

ʋ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ʋʢʨʘʾʥʠ ɼʉʊʋ ISO 19101:2002 ʜʘʻʪʴʩʷ 
ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ: "ɻʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ (Geographic Information) ï 
ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙôʻʢʪʠ ʪʘ ʷʚʠʱʘ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʦʧʦʩʝʨʝʜ-
ʢʦʚʘʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʝʚʥʠʤ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷʤ ʚʽʜʥʦʩʥʦ ɿʝʤʣʽ" [55].  

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʛʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ï ʮʝ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 
ʦʙôʻʢʪʠ, ʩʠʩʪʝʤʠ ʦʙôʻʢʪʽʚ, ʷʚʠʱʘ ʡ ʧʨʦʮʝʩʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʱʦ ʤʘʶʪʴ 
ʘʙʦ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʦʩʪʦʨʦʚʫ ʧʨʠʚôʷʟʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ ɿʝʤʣʽ.  

                                                
3ʊʝʨʤʽʥ "ʢʽʙʝʨʥʝʪʠʢʘ" ʚ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ï ʥʘʫʢʘ ʧʨʦ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 
ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʘʰʠʥʘʭ, ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ ʽ ʩʫʩʧʽʣʴʩʪʚʽ 
ʚʧʝʨʰʝ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʅʦʨʙʝʨʪʦʤ ɺʽʥʝʨʦʤ ʫ 1948 ʨ. 
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ʋ ʧʨʘʮʽ [56] ʥʘʚʦʜʠʪʴʩʷ ʪʘʢʝ ʧʦʷʩʥʝʥʥʷ: "é ʛʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ï 
ʮʝ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʽʣʷʥʢʠ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʟʥʘʥʥ  ̫ʚʽʜʥʦʩʥʦ ʪʦʛʦ, ʜʝ ʟʥʘ-
ʭʦʜʠʪʴʩʷ ʱʦʩʴ, ʟʥʘʥʥʷ ʚʽʜʥʦʩʥʦ ʪʦʛʦ, ʱʦ ʻ ʫ ʜʘʥʦʤʫ ʤʽʩʮʽ. ɻʝʦʛʨʘʬʽʯʥʘ 
ʽʥʬʦʨʤʘʮʽʷ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ɿʝʤʣʽ, ʾʾ ʜʚʦʚʠʤʽʨʥʽʡ ʧʦʚʝʨʭʥʽ, ʾʾ 
ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ". 

 
 

1.5. ʇʦʥʷʪʪʷ ʧʨʦ ʛʝʦʜʘʥʽ 
 
ɹʫʜʴ-ʷʢʠʡ ʢʦʥʢʨʝʪʥʠʡ ʘʙʦ ʘʙʩʪʨʘʢʪʥʠʡ ʦʙôʻʢʪ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʷʢʠʡ 

ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʦʜʥʦʟʥʘʯʥʠʤ ʟʤʽʩʪʦʤ ʽ ʤʝʞʘʤʠ ʡ ʦʧʠʩʘʥʠʡ ʚ ɻɯʉ ʫ 
ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ ʛʝʦʜʘʥʠʭ, ʤʘʻ ʥʘʟʚʫ ʨʝʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʦʙôʻʢʪʘ 
(Spatial Entity Object) ʘʙʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʢʪʘ (Geographic Entity).  

ɻʝʦʛʨʘʬʽʯʥʽ ʦʙôʻʢʪʠ ʚ ɻɯʉ ʧʦʜʘʶʪʴʩʷ ʷʢ ʥʘʙʽʨ ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʘʪʨʠ-
ʙʫʪʠʚʥʠʭ ʜʘʥʠʭ ʽʟ ʟʘʛʘʣʴʥʦʶ ʥʘʟʚʦʶ ʛʝʦʛʨʘʬʽʯʥʽ ʜʘʥʽ (Geographic data). 

ɻʝʦʛʨʘʬʽʯʥʽ ʜʘʥʽ ï ʮʝ ʜʘʥʽ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʝʚʥʫ ʯʘʩʪʠʥʫ ʧʦʚʝʨʭʥʽ 
ɿʝʤʣʽ ʘʙʦ ʦʙôʻʢʪʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʮʽʡ ʧʦʚʝʨʭʥʽ. ɺʦʥʠ ʧʦʢʘʟʫʶʪʴ 
ʦʙôʻʢʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʾʭ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʪʦʙʪʦ 
ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʛʝʦʛʨʘʬʽʯʥʫ ʢʘʨʪʫ ʤʽʩʮʝʚʦʩʪʽ. 

ʇʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ï ʮʝ ʜʘʥʽ ʧʨʦ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʘʙʦ 
ʧʦʰʠʨʝʥʥʶ ʷʚʠʱ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʝʚʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʫ 
ʩʣʦʚʝʩʥʦʤʫ ʘʙʦ ʯʠʩʣʦʚʦʤʫ ʦʧʠʩʫ. 

ʇʨʠʢʣʘʜʠ ʛʝʦʛʨʘʬʽʯʥʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1.8. 
 

 
 

ʈʠʩ. 1.8. ʇʨʠʢʣʘʜʠ ʛʝʦʛʨʘʬʽʯʥʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

ɼʘʥʽ 

ɻʝʦʛʨʘʬʽʯʥʽ ʇʨʦʩʪʦʨʦʚʽ 

ʦʧʠʩʫʶʪʴ ʦʙôʻʢʪ ʰʣʷʭʦʤ ʫʢʘʟʽʚʢʠ 
ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʨʽʯʦʢ, 
ʛʽʨʩʴʢʠʭ ʤʘʩʠʚʽʚ (ʚʝʨʰʠʥ), 
ʫʣʦʛʦʚʠʥ ʪʦʱʦ 

ʦʧʠʩʫʶʪʴ ʦʙôʻʢʪ ʰʣʷʭʦʤ ʫʢʘʟʽʚ-
ʢʠ ʡʦʛʦ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ 
(ʰʠʨʦʪʠ ʽ ʜʦʚʛʦʪʠ), ʧʦʰʪʦʚʦʾ 
ʘʜʨʝʩʠ (ʢʨʘʾʥʘ, ʨʝʛʽʦʥ, ʧʦʰʪʦʚʠʡ 
ʽʥʜʝʢʩ, ʚʫʣʠʮʷ, ʙʫʜʠʥʦʢ ʪʦʱʦ 
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ʈʠʩ. 1.9. ʂʦʤʧʦʥʝʥʪʠ (ʩʢʣʘʜʦʚʽ) ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ 
 
ɻʝʦʛʨʘʬʽʯʥʽ ʜʘʥʽ (ʛʝʦʜʘʥʽ) ʤʽʩʪʷʪʴ ʯʦʪʠʨʠ ʽʥʪʝʛʨʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʠ 

(ʨʠʩ. 1.9): 
ï ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ (ʨʦʟʤʽʱʝʥʥʷ) ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ ʧʦ-

ʜʘʻʪʴʩʷ 2-ʭ, 3-ʭ ʘʙʦ 4-ʤʽʨʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚ ʛʝʦʛʨʘʬʽʯʥʦ ʩʧʽʚʚʽʜʥʝ-
ʩʝʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ (ʰʠʨʦʪʘ / ʜʦʚʛʦʪʘ); 

ï ʘʪʨʠʙʫʪʠ (ʩʝʤʘʥʪʠʯʥʽ ʜʘʥʽ) ī ʚʣʘʩʪʠʚʽʩʪʴ, ʷʢʽʩʥʘ ʘʙʦ ʢʽʣʴʢʽʩʥʘ 
ʦʟʥʘʢʘ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʩʪʦʨʦʚʠʡ ʦʙôʻʢʪ, ʘʣʝ ʥʝ ʧʦʚôʷʟʘʥʘ ʟ ʡʦʛʦ 
ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ;  

ï ʧʨʦʩʪʦʨʦʚʽ ʚʽʜʥʦʰʝʥʥʷ ī ʚʥʫʪʨʽʰʥʽ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʨʦ-
ʩʪʦʨʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʥʘʧʨʷʤʦʢ ʦʙôʻʢʪʘ ɸ ʱʦʜʦ ʦʙôʻʢʪʘ ɺ, 
ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʙôʻʢʪʘʤʠ ɸ ʽ ɺ, ʚʢʣʘʜʝʥʽʩʪʴ ʦʙôʻʢʪʘ ɸ ʚ ʦʙôʻʢʪ ɺ ʪʦʱʦ);  

ï ʯʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʘʶʪʴʩʷ ʚ ʚʠʛʣʷʜʽ ʩʪʨʦʢʽʚ ʦʜʝʨʞʘʥʥʷ 
ʜʘʥʠʭ, ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʞʠʪʪʻʚʠʡ ʮʠʢʣ (ʩʪʨʦʢʽʚ ʧʨʠʜʘʪʥʦʩʪʽ ʘʙʦ ʜʦʩʪʦʚʽʨ-
ʥʦʩʪʽ), ʟʤʽʥʫ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʙʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ ʫ 
ʯʘʩʽ.  

ɻʝʦʜʘʥʽ ï ʮʝ ʜʘʥʽ ʧʨʦ ʣʦʢʘʣʴʥʽ ʧʨʦʩʪʦʨʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʤʽʩʮʝ 
ʨʦʟʪʘʰʫʚʘʥʥʷ, ʬʦʨʤʫ, ʨʦʟʤʽʨʠ ʪʘ ʧʨʦʩʪʦʨʦʚʽ ʚʽʜʥʦʰʝʥʥʷ ʛʝʦʛʨʘʬʽʯ-
ʥʠʭ ʦʙôʻʢʪʽʚ, ʷʚʠʱ, ʧʨʦʮʝʩʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʟʝʤʥʦʤʫ ʧʨʦʩʪʦʨʽ.  

ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 
Å ʛʝʦʛʨʘʬʽʯʥʘ ʰʠʨʦʪʘ ʪʘ ʜʦʚʛʦʪʘ; 
Å ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ; 
Å ʧʦʰʪʦʚʽ ʘʜʨʝʩʠ; ʧʦʰʪʦʚʽ ʽʥʜʝʢʩʠ ʡ ʽʥʰʽ ʢʦʜʠ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴ 

ʧʦʧʝʨʝʜʥʴʦ ʧʦʜʽʣʝʥʽ ʜʽʣʷʥʢʠ ʪʝʨʠʪʦʨʽʾ; 
Å ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ, ʟʘʬʽʢʩʦʚʘʥʝ ʥʘ ʢʘʨʪʽ ʘʙʦ ʚ ʧʨʦʩʪʦʨʽ. 
ɿʘ ʟʤʽʩʪʦʚʥʽʩʪʶ ʛʝʦʜʘʥʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʙʘʟʠʩʥʽ (ʢʦʦʨʜʠʥʘʪʥʽ) ʪʘ 

ʩʧʝʮʽʘʣʴʥʽ (ʪʝʤʘʪʠʯʥʽ, ʘʪʨʠʙʫʪʠʚʥʽ). 
ʇʨʦʩʪʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʦʙôʻʢʪʘ ʚ ʟʘʟʜʘ-

ʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ. ʂʦʦʨʜʠʥʘʪʥʘ ʢʦʤʧʦʥʝʥʪʘ ʭʘʨʘʢʪʝ-
ʨʠʟʫʻ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʬʦʨʤʫ, ʨʦʟʤʽʨʠ, ʧʨʦʩʪʦʨʦʚʽ ʚʽʜʥʦʰʝʥʥʷ 
ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ɻɯʉ. 

ʂʦʤʧʦʥʝʥʪʠ ʛʝʦʜʘʥʠʭ 

ɻʝʦʛʨʘʬʽʯʥʝ 
ʧʦʣʦʞʝʥʥʷ 

ɸʪʨʠʙʫʪʠ ʇʨʦʩʪʦʨʦʚʽ 
ʚʽʜʥʦʰʝʥʥʷ 

ʏʘʩʦʚʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
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ʊʨʘʜʠʮʽʡʥʦ ʧʦʚôʷʟʫʶʪʴ ʧʨʦʩʪʦʨʦʚʠʡ ʦʧʠʩ ʽʟ ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʩʠʩʪʝ-
ʤʘʤʠ. ʊʘʢʠʡ ʪʠʧ ʜʘʥʠʭ ʦʪʨʠʤʘʚ ʥʘʟʚʫ ʧʦʟʠʮʽʡʥʦʛʦ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʚʽʜʦʙʨʘʞʘʻ 
ʪʫ ʯʘʩʪʠʥʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪʠ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʾʭ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 
(ʧʦʟʠʮʽʶ) ʥʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʘʙʦ ʚ ʧʝʚʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ. ʆʩʥʦʚʥʦʶ 
ʚʠʤʦʛʦʶ ʜʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʦʧʠʩʫ ʻ ʪʦʯʥʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ.  

ʇʦʣʦʞʝʥʥʷ ʘʙʦ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʚʽʜʥʦʩʥʦ (ʪʦʧʦʣʦʛʽʯʥʦ) ʘʙʦ ʘʙʩʦʣʶʪʥʦ.  

ɺʽʜʥʦʩʥʝ ʧʦʣʦʞʝʥʥʷ ʤʦʞʝ ʟʘʜʘʚʘʪʠʩʷ ʚ ʣʦʢʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠ-
ʥʘʪ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʜʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʥʘʣʝʞʥʽʩʪʴ ʦʙôʻʢʪʘ ʜʦ ʪʽʻʾ ʘʙʦ 
ʽʥʰʦʾ ʛʨʫʧʠ (ʧʽʜʤʥʦʞʠʥʠ) ʦʙôʻʢʪʽʚ. ʊʘʢʘ ʛʨʫʧʘ ʦʙôʻʢʪʽʚ ʤʦʞʝ ʩʧʽʚʚʽʜʥʦ-
ʩʠʪʠʩʷ ʟ ʧʝʚʥʠʤ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʫʪʚʦʨʝʥʥʷʤ, ʥʘʧʨʠʢʣʘʜ, ʩʫʙôʻʢʪʦʤ 
ʜʝʨʞʘʚʠ ʘʙʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤ ʨʘʡʦʥʦʤ. 

ɻʝʦʜʘʥʽ ʤʦʞʥʘ ʧʦʚôʷʟʫʚʘʪʠ ʤʽʞ ʩʦʙʦʶ ʚ ʪʦʧʦʣʦʛʽʯʥʽ ʚʽʜʥʦʰʝʥʥʷ, ʱʦ 
ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɻɯʉ ʪʘ ɻɯʊ ʦʪʨʠʤʫʚʘʪʠ ʥʦʚʽ ʚʽʜʦʤʦʩʪʽ.  

ɸʙʩʦʣʶʪʥʝ ʧʦʣʦʞʝʥʥʷ ʤʦʞʝ ʟʘʜʘʚʘʪʠʩʷ ʚ ʣʦʢʘʣʴʥʽʡ ʩʠʩʪʝʤʽ 
ʢʦʦʨʜʠʥʘʪ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ, ʻʜʠʥʽʡ ʜʣʷ ʚʩʽʭ ʦʙôʻʢʪʽʚ.  

ɸʪʨʠʙʫʪʠʚʥʽ (ʩʝʤʘʥʪʠʯʥʽ) ʜʘʥʽ ï ʮʝ ʜʘʥʽ, ʷʢʠʤʠ ʦʧʠʩʫʻʪʴʩʷ ʟʤʽʩ-
ʪʦʚʥʘ, ʟʥʘʯʝʥʥʻʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʛʝʦʛʨʘʬʽʯʥʽ ʦʙôʻʢʪʠ, ʚʣʘʩʪʠʚʦʩʪʽ 
ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ. 

ɸʪʨʠʙʫʪʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ. ɼʦ ʚʥʫʪʨʽʰʥʽʭ ʘʪʨʠ-
ʙʫʪʽʚ ʚʽʜʥʦʩʷʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ (ʫʥʽʢʘʣʴʥʽ ʤʽʪʢʠ) ʤʘʩʠʚʽʚ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 
ʦʧʠʩ ʪʦʧʦʣʦʛʽʾ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ. ɿʦʚʥʽʰʥʽ ʘʪʨʠʙʫʪʠ ï ʮʝ ʽʥʬʦʨʤʘʮʽʷ, 
ʷʢʘ ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴʩʷ ʚ ʣʝʛʝʥʜʽ ʢʘʨʪʠ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʛʽʧʩʦʤʝʪʨʠʯʥʦʾ 
ʢʘʨʪʠ ï ʮʝ ʰʢʘʣʘ ʚʠʩʦʪ, ʜʣʷ ʢʘʨʪʠ ˇʨʫʥʪʽʚ ï ʚʠʜʽʣʝʥʽ ʥʘ ʥʽʡ ˇʨʫʥʪʦʚʽ 
ʨʽʟʥʦʚʠʜʠ, ʜʣʷ ʣʘʥʜʰʘʬʪʥʦʾ ʢʘʨʪʠ ï ʤʦʨʬʦʣʦʛʽʯʥʽ ʘʙʦ ʽʥʰʽ ʦʜʠʥʠʮʽ 
ʣʘʥʜʰʘʬʪʫ ʪʦʱʦ. 

ʊʝʤʘʪʠʯʥʠʡ ʘʩʧʝʢʪ (ʪʝʤʘ) ʦʙʫʤʦʚʣʝʥʠʡ ʥʘʷʚʥʽʩʪʶ ʦʟʥʘʢ ʧʝʚʥʦʾ 
ʪʝʤʘʪʠʢʠ ʘʙʦ ʧʨʝʜʤʝʪʥʦʾ ʩʬʝʨʠ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʝʢʦʥʦʤʽʯʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ, 
ʪʝʭʥʽʯʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʫʧʨʘʚʣʽʥʩʴʢʽ ʪʘ ʽʥʰʽ ʪʠʧʠ ʜʘʥʠʭ. 

ʆʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʪʝʤʘʪʠʯʥʠʭ ʜʘʥʠʭ ʻ "ʧʦʚʥʦʪʘ", ʷʢʘ ʦʟʥʘʯʘʻ, 
ʱʦ ʮʠʭ ʜʘʥʠʭ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʽ ʥʝʤʘʻ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʦʜʠʪʠ ʜʦʜʘʪʢʦʚʠʡ ʟʙʽʨ ʜʘʥʠʭ.  

ɺʣʘʩʪʠʚʽʩʪʴ ï ʮʝ ʢʘʪʝʛʦʨʽʷ, ʷʢʘ ʦʙʫʤʦʚʣʶʻ ʚʽʜʤʽʥʥʽʩʪʴ ʘʙʦ ʩʧʽʣʴ-
ʥʽʩʪʴ ʦʙôʻʢʪʘ ʟ ʽʥʰʠʤʠ ʦʙôʻʢʪʘʤʠ ʽ ʚʠʷʚʣʷʻ ʩʝʙʝ ʧʨʠ ʟʽʩʪʘʚʣʝʥʥʽ 
ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ.  

ɿʘ ʦʙʨʦʙʢʦʶ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʛʝʦʜʘʥʽ: 
ï ʛʝʦʤʝʪʨʠʯʥʽ (ʧʦʣʦʞʝʥʥʷ ʪʘ ʬʦʨʤʘ ʦʙôʻʢʪʽʚ); 
ï ʪʦʧʦʣʦʛʽʯʥʽ (ʧʨʦʩʪʦʨʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ ʦʙôʻʢʪʘʤʠ); 
ï ʛʨʘʬʽʯʥʽ (ʩʠʛʥʘʪʫʨʘ, ʢʦʣʽʨ, ʚʽʜʦʙʨʘʞʝʥʥʷ); 
ï ʤʝʪʘʜʘʥʽ (ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʽ ʜʘʥʽ ʦʧʠʩʫ ʩʝʤʘʥʪʠʢʠ). 
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1.6. ɿʘʜʘʯʽ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ  
 

ɻʝʦʽʥʬʦʨʤʘʪʠʢʘ ï ʮʝ ʥʘʫʢʘ, ʷʢʘ ʚʠʚʯʘʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, 
ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʧʨʠʨʦʜʽ, ʩʫʩʧʽʣʴʩʪʚʽ, ʩʚʽʜʦʤʦʩʪʽ ʟ ʤʝʪʦʶ ʨʦʟʢʨʠʪ-
ʪʷ ʩʫʪʥʦʩʪʽ ʯʦʪʠʨʴʦʭ ʚʝʣʠʢʠʭ ʬʝʥʦʤʝʥʽʚ ʜʽʡʩʥʦʩʪʽ ï ʂʦʩʤʦʩʫ, ɿʝʤʣʽ, 
ɾʠʪʪʷ ʽ ʃʶʜʠʥʠ ʫ ʾʭ ʥʝʨʦʟʨʠʚʥʦʤʫ ʟʚôʷʟʢʫ. 

ɻʦʣʦʚʥʦʶ ʟʘʜʘʯʝʶ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʨʦʩʪʦʨʦʚʠʭ ʚʽʜʥʦʰʝʥʴ. ɿʛʽʜʥʦ ʟ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ISO OSI/TC 211: 
Geographic Information / Geomatics, International Draft Standart, ʛʝʦʽʥʬʦʨ-
ʤʘʪʠʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚʠʪʦʢ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʢʦʥʮʝʧʮʽʡ ʽʥʬʦʨ-
ʤʘʪʠʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ ʽ ʷʚʠʱ ʥʘ ʧʽʜʩʪʘʚʽ 
ʧʨʦʩʪʦʨʦʚʠʭ ʚʽʜʥʦʰʝʥʴ. 

ɿʘʜʘʯʘʤʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʻ ʚʠʚʯʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʝʦʽʥ-
ʬʦʨʤʘʮʽʾ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ ʤʝʪʦʜʽʚ ʾʾ ʦʪʨʠʤʘʥʥʷ, ʬʽʢʩʘʮʽʾ, ʥʘʢʦʧʠʯʝʥʥʷ, 
ʦʙʨʦʙʢʠ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ, ʤʝʪʦʜʦʣʦʛʽʾ ʽ ʪʝʭʥʦʣʦʛʽʡ 
ʩʪʚʦʨʝʥʥʷ ɻɯʉ ʟ ʤʝʪʦʶ ʟʙʦʨʫ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʟʙʝʨʝʞʝʥʥʷ, ʘʥʘʣʽʟʫ, ʧʝʨʝʪʚʦ-
ʨʝʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʡ ʧʦʰʠʨʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʘʥʠʭ. 

 
 

1.7. ɺʠʟʥʘʯʝʥʥʷ ɻɯʉ 
 
ɻʝʦʽʥʬʦʨʤʘʪʠʢʘ ï ʥʘʫʢʘ ʟ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʤ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ 

ʭʘʨʘʢʪʝʨʦʤ, ʷʢʘ ʽʥʪʝʛʨʫʻ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʝʜʤʝʪʥʽ ʩʬʝʨʠ. ʎʝ ʻ ʧʨʠʯʠ-
ʥʦʶ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʪʝʨʤʽʥʦʣʦʛʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʣʘ ʚʠʨʽʰʫʚʘʥʠʭ ʟʘʜʘʯ, ʪʦʤʫ 
ʾʾ ʜʦʩʠʪʴ ʚʘʞʢʦ "ʫʪʠʩʥʫʪʠ" ʚ ʦʙʦʣʦʥʢʫ ʜʝʬʽʥʽʮʽʾ. ʉʘʤʝ ʪʦʤʫ ʡ ʽʩʥʫʻ ʚʝʣʠʢʘ 
ʢʽʣʴʢʽʩʪʴ ʚʠʟʥʘʯʝʥʴ ɻɯʉ. ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʝ ʽ ʧʨʠʤʽʪʠʚʥʝ, ʷʢʝ ʚʠʢʦʨʠʩʪʦ-
ʚʫʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʤʘʪʝʤʘʪʠʢʘʤʠ ʽ ʧʨʦʛʨʘʤʽʩʪʘʤʠ: "ɻɯʉ ï ʮʝ ʧʨʦʩʪʦʨʦʚʦ-
ʦʨʽʻʥʪʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ". 

ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʪʘʢ ʚʦʥʦ ʽ ʻ: ʷʜʨʦʤ ʙʫʜʴ-ʷʢʦʾ ɻɯʉ ʻ ʙʘʟʘ ʜʘʥʠʭ, 
ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʙʘʟ ʜʘʥʠʭ, ʤʘʻ ʛʝʦʛʨʘʬʽʯʥʫ (ʧʨʦʩʪʦʨʦʚʫ) ʧʨʠ-
ʚôʷʟʢʫ. ʆʜʥʘʢ ʫ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʷʚʥʦ ʧʝʨʝʚʘʞʘʻ "ʤʘʰʠʥʥʦ-ʧʨʦʛʨʘʤʥʠʡ" 
ʧʽʜʭʽʜ ʜʦ ɻɯʉ. ʊʫʪ ʚʪʨʘʯʘʻʪʴʩʷ ʛʦʣʦʚʥʘ ʧʝʨʝʚʘʛʘ ɻɯʉ ʥʘʜ ʽʥʰʠʤʠ ɯʉ ʽ ʙʘʟʘ-
ʤʠ ʜʘʥʠʭ: ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 
ʘʥʘʣʽʟʫ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɹʽʣʴʰ 
ʪʦʯʥʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ. 

"ɻɯʉ ï ʮʝ ʢʦʤʧʣʝʢʩ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʽ ʜʽʷʣʴʥʦʩʪʽ 
ʣʶʜʠʥʠ ʟʽ ʟʙʝʨʝʞʝʥʥʷ, ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ 
(ʧʨʦʩʪʦʨʦʚʦ-ʩʧʽʚʚʽʜʥʝʩʝʥʠʭ) ʜʘʥʠʭ" [Abler R. The National Science 
Foundation National Center for Geographic Information and Analisis / 
R. Abler // Int. J. of Geographical Information Systems. ï 1987. ï V. 1, ˉ 4. ï 
Pp. 302ï306]. 
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"ɻɯʉ ï ʮʝ ʚʥʫʪʨʽʰʥʴʦ ʧʦʟʠʮʽʦʥʦʚʘʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʧʨʦʩʪʦʨʦ-
ʚʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʾʭ 
ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʡ ʘʥʘʣʽʟʫ" [Berry J. Fundamental 
operations in computer-assisted map analisis / J. Berry // International Journal 
of Geographical Information Systems. ï 1987. ï V. 1. ï Pp. 119ï136]. 

"ɻɯʉ ï ʮʝ ʦʩʦʙʣʠʚʠʡ ʚʠʧʘʜʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʜʝ ʙʘʟʘ ʜʘ-
ʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʧʨʦʩʪʦʨʦʚʦ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʷʚʠ-
ʱʘʤʠ, ʧʨʦʮʝʩʘʤʠ ʘʙʦ ʧʦʜʽʷʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʪʦʯʢʦʶ, 
ʣʽʥʽʻʶ ʘʙʦ ʧʦʣʽʛʦʥʦʤ (ʢʦʥʪʫʨʦʤ)" [Clarce K. C. Geographic information 
systems: deý nitions and prospects / K. C. Clarce // Bull. Geogr. and Map Div. 
Spec.  Libr. Assoc. ï 1985. ï ˉ 142. ï Pp. 12ï17]. 

"ɻɯʉ ï ʮʝ ʜʠʥʘʤʽʯʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʤʥʦʞʠʥʘ ʜʘʥʠʭ (ʜʠʥʘʤʽʯʥʘ ʙʘʟʘ 
ʜʘʥʠʭ ʘʙʦ ʙʘʥʢ ʜʘʥʠʭ), ʧʦʻʜʥʘʥʘ ʟ ʤʥʦʞʠʥʦʶ ʤʦʜʝʣʝʡ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʥʘ 
ɽʆʄ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ, ʛʨʘʬʽʯʥʠʭ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʮʠʭ 
ʜʘʥʠʭ ʫ ʧʨʦʩʪʦʨʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʤʝʪʦʶ ʟʘʜʦʚʦʣʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ 
ʧʦʪʨʝʙ ʧʝʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʤʝʞʘʭ ʩʪʨʫʢʪʫʨʠ ʪʦʯʥʦ ʚʠʟʥʘʯʝʥʠʭ 
ʢʦʥʮʝʧʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʡ" [Degani A. Methodological observation on the state 
of geocartographic analisis in the context of automated spatial information 
systems / A. Degani. ï Map Data Process. ï Proc. NATO Adv. Study Inst. 
Maratea, June 18ï29, 1979, Acad. Press. 1980. ï Pp. 207ï220]. 

"ɻɯʉ ï ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʠʭ 
ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʟʙʽʨ, ʧʝʨʝʜʘʯʫ, ʚʚʝʜʝʥʥʷ ʡ 
ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʚʠʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʟʨʫʯʥʦʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʽ ʜʣʷ ʾʾ ʧʨʘʢʪʠʯʥʦʛʦ 
ʟʘʩʪʦʩʫʚʘʥʥʷ" [Konecny M. Geograþcke informacni systemy / M. Konecny 
// Folia prirodoved. fak. UJEP v Brne. ï 1985. ï T. 26, ˉ 13. ï 196 s.] 

"ɻɯʉ ï ʮʝ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʡ ʣʶʜʠʥʦ-ʤʘʰʠʥʥʠʡ ʢʦʤʧʣʝʢʩ, 
ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ, ʦʙʨʦʙʢʫ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʨʦʩʪʦʨʦ-
ʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʘʥʠʭ, ʽʥʪʝʛʨʘʮʽʶ ʜʘʥʠʭ ʽ ʟʥʘʥʴ ʧʨʦ ʪʝʨʠʪʦʨʽʾ ʜʣʷ 
ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʥʘʫʢʦʚʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ 
ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʟ ʽʥʚʝʥʪʘʨʠʟʘʮʽʻʶ, ʘʥʘʣʽʟʦʤ, ʤʦʜʝʣʶ-
ʚʘʥʥʷʤ, ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʡ ʫʧʨʘʚʣʽʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 
ʪʝʨʠʪʦʨʽʘʣʴʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʩʫʩʧʽʣʴʩʪʚʘ" [ʂʦʰʢʘʨʝʚ ɸ. ɺ. ʂʘʨʪʦʛʨʘ-
ʬʠʷ ʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ: ʧʫʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ / ɸ. ɺ. ʂʦʰʢʘʨʝʚ // ʀʟʚ. ɸʅ 
ʉʉʉʈ. ʉʝʨ. ʛʝʦʛʨ. ï 1990. ï ˉ 1. ï ʉ. 32]. 

"ɻɯʉ ï ʮʝ ʪʘʢʘ ʩʠʩʪʝʤʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʢʦʤʧʦʥʝʥʪʠ ʜʣ  ̫
ʟʙʦʨʫ, ʧʝʨʝʜʘʯʽ, ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʠ ʡ ʚʠʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʨʠʪʦʨʽʾ" 
[Langeforce ɺ. Theoretical Analisis of Information Systems / ɺ. Langeforce. ï 
Lund, 1966]. 

"ɻɯʉ ï ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʚʢʣʶʯʘʻ ʙʘʟʫ ʜʘʥʠʭ, ʘʧʘʨʘʪʫʨʫ, ʩʧʝʮʽʘʣʽ-
ʟʦʚʘʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʘʢʝʪʠ ʧʨʦʛʨʘʤ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 
ʨʦʟʰʠʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, ʜʣʷ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ, ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʾ ʫ 
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ʚʠʛʣʷʜʽ ʢʘʨʪ ʘʙʦ ʪʘʙʣʠʮʴ ʽ, ʚʨʝʰʪʽ-ʨʝʰʪ, ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦ 
ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʚʘʨʽʘʥʪ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ" [Lillesand T. M. 
Remote sessing and image interpretation / T. M. Lillesand, R. W. Liefer. ï  
N. Y. : John Willey and Sons, 1987. ï 722 p.]. 

"ɻɯʉ ï ʮʝ ʩʠʩʪʝʤʘ, ʩʧʨʦʝʢʪʦʚʘʥʘ ʜʣʷ ʟʙʦʨʫ, ʟʙʝʨʝʞʝʥʥʷ, ʤʘʥʽʧʫ-
ʣʶʚʘʥʥʷ, ʧʦʰʫʢʫ ʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʝʥʠʭ ʜʘʥʠʭ" 
[MacDonald C. L. Appied computer graphics in a geographic information 
system: problems and successes / C. L. MacDonald, I. ʂ. Grain // Computer 
graphics and application. ï 1985. ï Vol. 5, ˉ 10. ï Pp. 34ï39].  

"ɻɯʉ ï ʮʝ ʩʠʩʪʝʤʘ, ʷʢʘ ʤʘʥʽʧʫʣʶʻ ʽ ʢʝʨʫʻ ʜʘʥʠʤʠ, ʱʦ ʟʙʝʨʽ-
ʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʤʘʪʠʯʥʠʭ ʰʘʨʽʚ, ʛʝʦʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʝʥʠʭ ʱʦʜʦ 
ʢʘʨʪʦʩʥʦʚʠ" [Reisinger T. W. A map-based decision support system for 
operational planning of timber harvests / T. W. Reisinger, C. J. Davis // Winter 
Meet. Amer. Soc. Arg. Eng., Ayatt Regency (Chicago, 1985, ï December 17ï
20, Paper ˉ 1604. ï St. Joseph : ASAE, 1985. ï 12 p.]. 

"ɻɯʉ ï ʮʝ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ, 
ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʧʝʨʝʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (ʚʠʜʘʯʽ) ʛʝʦʽʥʬʦʨʤʘʮʽʾ ʫ 
ʥʦʚʽʡ ʷʢʦʩʪʽ ʟʘ ʫʤʦʚʠ ʧʨʠʨʦʩʪʫ ʟʥʘʥʴ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʨʦʩʪʦʨʦʚʽ 
ʩʠʩʪʝʤʠ" [ʉʝʨʙʝʥʶʢ ʉ. ʅ. ʂʘʨʪʦʛʨʘʬʠʷ ʠ ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ ï ʠʭ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ / ʉ. ʅ. ʉʝʨʙʝʥʶʢ. ï ʄ., 1990. ï 159 ʩ.]. 

"ɻɯʉ ï ʮʝ ʧʨʦʩʪʦʨʦʚʦ ʚʠʟʥʘʯʝʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʟʙʦʨʫ, ʟʙʝʨʝʞʝʥʥʷ, 
ʧʦʰʫʢʫ ʪʘ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ". 

"ɻɯʉ ï ʮʝ ʟʘʩʽʙ ʘʥʘʣʽʟʫ ʡ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʩʪʦʨʦʚʦ ʚʠʟʥʘʯʝʥʠʤʠ 
ʜʘʥʠʤʠ" [Star J. L. Geographic information systems: question to ask before 
itôs to late ï Mashine Processing of Remotely ensed Data with Special 
emphasis on Thematic Mapper Data and Geographic Information Systems / 
J. L. Star, M. J. Cosentino, T. W. Foresman. ï 1984. ï ʈʨ. 194ï197]. 

"ɻɯʉ ï ʮʝ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʜʘʪʥʽ ʨʝʘʣʽʟʫʚʘʪʠ ʟʙʽʨ, 
ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ, ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʫ, ʦʮʽʥʢʫ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʡ ʧʦʰʠ-
ʨʝʥʥʷ ʜʘʥʠʭ ʽ ʻ ʟʘʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 
ʟʥʘʥʴ ʧʨʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʷʚʠʱʘ" [ʊʠʢʫʥʦʚ B. C. ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜ-
ʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ "ʦʙʱʝʩʪʚʦ ï ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ" / B. C. ʊʠʢʫʥʦʚ 
// ʀʟʚʝʩʪʠʷ ɺʩʝʩʦʶʟʥ. ʛʝʦʛʨʘʬʠʯ. ʆʙʱʝʩʪʚʘ. ï 1989. ï ʊ. 121. ï ɺʳʧ. 4. ï 
ʉ. 299ï306]. 

"ɻɯʉ ï ʮʝ ʨʝʘʣʽʟʦʚʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʯʥʠʭ ʟʘʩʦʙʽʚ (ɽʆʄ) 
ʩʭʦʚʠʱʝ ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʧʨʦ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʚʟʘʻʤʦʜʽʾ ʧʨʠʨʦʜʠ 
ʡ ʩʫʩʧʽʣʴʩʪʚʘ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʦʜʝʣʶʻ ʬʫʥʢʮʽʾ 
ʧʦʰʫʢʫ, ʚʚʝʜʝʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʦʱʦ" [ʊʨʦʬʠʤʦʚ A. M. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ / A. M. ʊʨʦʬʠ-
ʤʦʚ, ʄ. ɺ. ʇʘʥʘʩʶʢ. ï ʂʘʟʘʥʴ : ʂʘʟʘʥʩʢʠʡ ʫʥ-ʪ, 1984. ï 142 ʩ.]. 

"ɻɯʉ ï ʮʝ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʚʚʝʜʝʥʥʷ, 
ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʡ ʘʥʘʣʽʟ ʛʝʦʛʨʘʬʽʯʥʦ ʚʠʟʥʘʯʝʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 
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ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ" [Vitek J. D. Accuracy in geographoc information 
systems: an assessment of inherent and operational errors. J. D. Vitek, 
St. J. Walsh, M. S. Gregory // Record 9th Symp. Spat. Technol. Remote Sens. 
Today and Tomorrow. Sioux Falls, S. D., 2ï4 Oct. 1984. ï Proc. Liver Spring, 
1984. ï ʈp. 296ï302]. 

ʅʘʡʙʽʣʴʰ ʧʦʚʥʝ ʚʠʟʥʘʯʝʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʬʘʭʽʚʮʷʤʠ ɯʥʩʪʠʪʫʪʫ 
ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ESRI) ʫ ʧʦʩʽʙʥʠʢʫ ʢʦ-
ʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʠ ARC / INFO: "ɻʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ï 
ʮʝ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʥʘʙʽʨ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʛʝʦʛʨʘʬʽʯʥʠʭ 
ʜʘʥʠʭ ʽ ʧʝʨʩʦʥʘʣʫ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʦʪʨʠʤʘʥʥʷ, ʟʙʝʨʝ-
ʞʝʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ, ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʡ ʦʜʝʨʞʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʚʩʽʭ 
ʚʠʜʽʚ ʛʝʦʛʨʘʬʽʯʥʦ ʧʨʠʚôʷʟʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ɻɯʉ ʤʦʞʫʪʴ 
ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʨʝʘʣʴʥʽ ʩʢʣʘʜʥʽ ʧʨʦʩʪʦʨʦʚʽ ʦʧʝʨʘʮʽʾ, ʷʢʽ ʟʘ ʽʥʰʠʭ ʫʤʦʚ 
ʙʫʣʠ ʙ ʜʫʞʝ ʩʢʣʘʜʥʠʤʠ, ʪʨʠʚʘʣʠʤʠ ʚ ʯʘʩʽ ʘʙʦ ʥʝʧʨʘʢʪʠʯʥʠʤʠ" 
[Understanding GIS, 1997].  

ʆʪʞʝ, ʨʦʟʨʦʙʥʠʢʘʤʠ ARC / INFO ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʫʥʽʢʘʣʴʥʽʩʪʴ ɻɯʉ 
ʷʢ ʧʦʪʫʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ. 

ʗʢ ʚʽʜʟʥʘʯʘʻ Nicholas Chrisman, ʦʜʥʝ ʽʟ ʟʘʛʘʣʴʥʠʭ ʚʠʟʥʘʯʝʥʴ ɻɯʉ ʙʫʣʦ 
ʧʨʠʡʥʷʪʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʩʝʥʩʫʩʫ 30 ʬʘʭʽʚʮʽʚ: "ɻʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 
ʩʠʩʪʝʤʘ ï ʩʠʩʪʝʤʘ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʘʥʠʭ, ʣʶ-
ʜʝʡ, ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʽʥʩʪʠʪʫʪʩʴʢʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ ʜʣʷ ʟʙʦʨʫ, ʟʙʝʨʝʞʝʥ-
ʥʷ, ʘʥʘʣʽʟʫ ʡ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʨʠʪʦʨʽʾ ɿʝʤʣʽ". ʗʢ ʙʘʯʠʤʦ, 
ʢʨʽʤ ʘʧʘʨʘʪʥʦʛʦ, ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʜʘʻʪʴʩʷ 
ʟʥʘʯʝʥʥʷ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʘʩʧʝʢʪʫ ɻɯʉ.  

ɸʥʘʣʽʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʚʠʟʥʘʯʝʥʴ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʽʜ-
ʤʽʥʥʦʩʪʽ ʤʽʞ ʥʠʤʠ ʥʝ ʻ ʽʩʪʦʪʥʠʤʠ. ɺʠʜʽʣʠʤʦ ʛʦʣʦʚʥʝ, ʱʦ ʧʨʠʪʘʤʘʥʥʝ 
ʤʘʡʞʝ ʜʣʷ ʚʩʽʭ ʚʠʟʥʘʯʝʥʴ ɻɯʉ: 

ï ʧʦ-ʧʝʨʰʝ, ɻɯʉ ï ʮʝ ʩʢʣʘʜʥʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ, ʷʢʽʡ 
ʭʘʨʘʢʪʝʨʥʘ ʚʥʫʪʨʽʰʥʷ ʦʨʛʘʥʽʟʘʮʽʷ, ʝʤʝʨʜʞʝʥʪʥʽʩʪʴ ʽ ʷʢʘ ʜʽʻ ʷʢ ʦʜʥʝ ʮʽʣʝ;  

ï ʧʦ-ʜʨʫʛʝ, ɻɯʉ ï ʮʝ ɯʉ, ʪʦʙʪʦ ʩʠʩʪʝʤʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʷʢʘ ʚʦʣʦʜʽʻ 
ʟʘʩʦʙʘʤʠ ʥʘʢʦʧʠʯʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ, ʧʦʥʦʚʣʝʥʥʷ, ʧʦʰʫʢʫ ʪʘ ʚʠʜʘʯʽ ʜʘʥʠʭ; 

ï ʧʦ-ʪʨʝʪʻ, ɻɯʉ ʟʜʘʪʥʘ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʫ (ʧʨʦʩʪʦʨʦʚʦ-
ʨʦʟʧʦʜʽʣʝʥʫ, ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʫ, ʧʦʟʠʮʽʡʥʫ) ʽʥʬʦʨʤʘʮʽʶ; 

ï ʧʦ-ʯʝʪʚʝʨʪʝ, ɻɯʉ ʤʘʻ ʫ ʩʚʦʻʤʫ ʘʨʩʝʥʘʣʽ ʩʧʝʮʠʬʽʯʥʽ ʟʘʩʦʙʠ ʘʥʘʣʽʟʫ 
ʡ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ɻɯʉ: "ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ 
ʩʠʩʪʝʤʘ (ɻɯʉ) ï ʮʝ ʩʠʩʪʝʤʘ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʽ ʘʣʛʦʨʠʪʤʽʯ-
ʥʠʭ ʧʨʦʮʝʜʫʨ, ʱʦ ʩʪʚʦʨʝʥʘ ʜʣʷ ʮʠʬʨʦʚʦʾ ʧʽʜʪʨʠʤʢʠ, ʧʦʧʦʚʥʝʥʥʷ, ʫʧʨʘʚ-
ʣʽʥʥʷ, ʤʘʥʽʧʫʣʶʚʘʥʥʷ, ʘʥʘʣʽʟʫ, ʤʘʪʝʤʘʪʠʢʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʦʜʝʣʶ-
ʚʘʥʥʷ ʡ ʦʙʨʘʟʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦ ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʘʥʠʭ".  

ʉʧʦʣʫʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʩʽʭ ʩʬʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʫ ʨʽʟʥʠʭ ʛʘ-
ʣʫʟʷʭ ʻ ʚʽʜʥʦʰʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʧʨʦʩʪʦʨʫ. ʎʝ ʚʽʜʥʦʰʝʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ 
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ʚ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʧʠʪʽʚ. ɺʽʜʥʦʰʝʥʥʷ 
ʜʦ ʧʨʦʩʪʦʨʫ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʤʘʥʽʧʫʣʷʮʽʡ ʜʚʦ- ʽ ʪʨʠʚʠʤʽʨʥʠʤʠ ʢʦʦʨ-
ʜʠʥʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʧʨʷʤʠʤ ʚʠʤʽʨʦʤ (ʧʝʨʚʠʥʥʘ ʤʝʪʨʠʢʘ), ʘʙʦ ʥʘ ʦʩʥʦʚʽ 
ʧʝʚʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʚʪʦʨʠʥʥʘ ʤʝʪʨʠʢʘ).  

ʊʝʭʥʦʣʦʛʽʯʥʦ, ʽʩʪʦʨʠʯʥʦ ʪʘ "ʛʝʥʝʪʠʯʥʦ" ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ʬʦʨʤʫ-
ʚʘʣʘʩʷ ʽ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ ʚ ʦʪʦʯʝʥʥʽ ʩʫʤʽʞʥʠʭ ʥʘʫʢ ʽ ʪʝʭʥʦʣʦʛʽʡ, 
ʧʨʝʜʤʝʪʥʦ ʽ ʤʝʪʦʜʠʯʥʦ ʨʦʜʠʥʥʠʭ ʾʡ (ʨʠʩ. 1.10) ʽ ʥʘ ʾʭ ʽʥʪʝʛʨʘʮʽʾ.  

 

 
 

ʈʠʩ. 1.10. ɿʚôʷʟʦʢ ɻɯʉ ʟ ʽʥʰʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ 
 
ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʛʝʦʜʝʟʽʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʝʜʝʥʥʷ ʻʜʠʥʦʾ ʪʝ-

ʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʦʨʜʠʥʘʪʥʦ-ʯʘʩʦʚʦʾ ʩʠʩʪʝʤʠ, ʟʜʽʡʩʥʝʥʥʷ ʚʠʤʽʨʽʚ ʛʝʦʤʝʪʨʠʯ-
ʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʝʦʧʨʦʩʪʦʨʫ ʡ ʦʙôʻʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʴʦʤʫ, ʨʦʟʤʽ-
ʱʝʥʥʷ ʚ ʛʝʦʧʨʦʩʪʦʨʽ ʪʘ ʤʦʥʪʘʞ ʧʦ ʢʦʦʨʜʠʥʘʪʘʭ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ ʙʫʜʽʚʥʠʮʪ-
ʚʘ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʽʛʘʮʽʾ ʣʶʜʝʡ ʽ ʪʨʘʥʩʧʦʨʪʫ 
ʧʦ ʪʝʨʠʪʦʨʽʾ, ʢʦʥʪʨʦʣʴ ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʪʘʥʫ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʪʘ ʽʥʰʠʭ 
ʦʙôʻʢʪʽʚ ʫ ʧʨʦʮʝʩʽ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʱʝ ʮʽʣʫ ʥʠʟʢʫ ʨʦʙʽʪ. ɻʝʦʜʝʟʠʯʥʽ 
ʧʨʦʮʝʩʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʦʙôʻʢʪʘʭ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ 
ʨʦʟʤʽʱʝʥʥʷʤ ʽ ʧʝʨʝʤʽʱʝʥʥʷʤ ʚʠʢʦʥʘʚʮʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʠʭ 
ʦʙôʻʢʪʽʚ, ʪʦʙʪʦ ʟ ʧʦʣʴʦʚʠʤʠ ʨʦʙʦʪʘʤʠ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ ʻ ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʘ ʽʥʬʦʨ-
ʤʘʮʽʷ ʫ ʚʠʛʣʷʜʽ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ, ʩʢʣʘʜʘʣʴʥʠʭ ʦʨʠʛʽʥʘʣʽʚ ʪʦʧʦʛʨʘʬʽʯʥʠʭ 
ʢʘʨʪ ʽ ʧʣʘʥʽʚ ʪʝʨʠʪʦʨʽʾ ʨʽʟʥʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʜʝʪʘʣʴʥʦʩʪʽ ʚ ʘʥʘʣʦʛʦʚʽʡ ʽ 
ʮʠʬʨʦʚʽʡ ʬʦʨʤʘʭ. 

ɼʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʜʝʨʞʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠ-
ʥʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʧʨʦʩʪʽʨ ʰʣʷʭʦʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 
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ʟʥʽʤʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʽ ʦʙôʻʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʥʽʡ ʟ ʥʦʩʽʾʚ ʘʝʨʦʢʦʩʤʽʯ-
ʥʦʛʦ ʙʘʟʫʚʘʥʥʷ ʡ ʥʘʩʪʫʧʥʦʾ ʦʙʨʦʙʢʠ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ.  

ɹʽʣʴʰʽʩʪʴ ʧʨʦʮʝʩʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ) ʟʜʽʡʩʥʶ-
ʻʪʴʩʷ ʚ ʢʘʤʝʨʘʣʴʥʠʭ ʫʤʦʚʘʭ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦ-ʯʘʩʦʚʽʡ ʩʠʩʪʝʤʽ, 
ʩʪʚʦʨʝʥʽʡ ʫ ʧʨʦʮʝʩʽ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, ʽ ʥʘ ʤʝʪʦʜʘʭ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ 
ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪʦʤ ɼɿɿ ʪʘʢʦʞ ʻ ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʘ 
ʽʥʬʦʨʤʘʮʽʷ ʫ ʚʠʛʣʷʜʽ ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ, ʩʢʣʘʜʘʣʴʥʠʭ ʦʨʠʛʽʥʘʣʽʚ ʢʘʨʪ ʽ ʧʣʘ-
ʥʽʚ ʪʝʨʠʪʦʨʽʾ ʨʽʟʥʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʜʝʪʘʣʴʥʦʩʪʽ ʚ ʘʥʘʣʦʛʦʚʽʡ ʽ ʮʠʬʨʦʚʽʡ 
ʬʦʨʤʘʭ.  

ʂʘʨʪʦʛʨʘʬʽʷ ʟʘʙʝʟʧʝʯʫʻ ʩʢʣʘʜʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʚʠʜʘʚʥʠʯʠʭ ʦʨʠʛʽʥʘ-
ʣʽʚ, ʪʠʨʘʞʫʚʘʥʥʷ ʢʘʨʪ, ʧʣʘʥʽʚ, ʘʪʣʘʩʽʚ ʨʽʟʥʦʛʦ ʟʤʽʩʪʫ, ʧʨʠʟʥʘʯʝʥʥʷ, 
ʪʦʯʥʦʩʪʽ, ʜʝʪʘʣʴʥʦʩʪʽ ʚ ʘʥʘʣʦʛʦʚʽʡ ʽ ʮʠʬʨʦʚʽʡ ʬʦʨʤʘʭ.  

ʂʘʨʪʦʛʨʘʬʽʯʥʽ ʧʨʦʮʝʩʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʢʘʤʝʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʧʝʨʝ-
ʚʘʞʥʦ ʰʣʷʭʦʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʘʥʠʭ, 
ʦʜʝʨʞʘʥʠʭ ʫ ʧʨʦʮʝʩʽ ʛʝʦʜʝʟʠʯʥʠʭ ʨʦʙʽʪ, ɼɿɿ ʽ ʮʠʬʨʫʚʘʥʥʷ ʢʘʨʪ. 

ɻɯʉ ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʚʯʝʥʥʷ, ʘʥʘʣʽʟ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʚʽʪʫ ʚ ʧʨʦʩʪʦʨʦʚʦʤʫ ʘʩʧʝʢʪʽ, ʦʮʽʥʢʫ ʡʦʛʦ ʩʪʘʥʫ ʪʘ ʜʠʥʘʤʽʢʠ, ʧʨʦʛʥʦʟʫ-
ʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʠʪʫʘʮʽʾ, ʚʠʨʦʙʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ 
ʧʝʨʝʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʢʘʤʝʨʘʣʴʥʠʭ ʫʤʦʚʘʭ 
ʰʣʷʭʦʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʘʥʠʭ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʻ ʤʦʜʝʣʽ ʛʝʦʧʨʦʩʪʦʨʫ ʨʽʟʥʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʝʜʤʝʪʥʦʛʦ ʟʤʽʩʪʫ, ʪʦʯʥʦʩʪʽ ʪʘ ʜʝʪʘʣʴʥʦʩʪʽ, ʘʥʘʣʽʪʠʯʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʧʨʦʩʪʦʨʫ, ʧʨʦʩʪʦʨʦʚʽ ʨʽʰʝʥʥʷ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʡ ʫʧʨʘʚ-
ʣʽʥʥʷ ʪʝʨʠʪʦʨʽʷʤʠ ʽ ʬʫʥʢʮʽʦʥʫʶʯʠʤʠ ʥʘ ʥʠʭ ʦʙôʻʢʪʘʤʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 
ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʦʙôʻʢʪʽʚ.  

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ɻɯʉ ï ʨʝʟʫʣʴʪʘʪ ʽʥʪʝʛʨʘʮʽʾ ʧʘʨʘ-
ʣʝʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʟ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʠʭ 
ʜʘʥʠʭ. 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʻ: 
1. ɿʘʛʘʣʴʥʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ. 
2. ʇʨʠʢʣʘʜʥʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ. 
3. ʉʧʝʮʽʘʣʴʥʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ. 
ɿʘʛʘʣʴʥʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ï ʨʦʟʜʽʣ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʚʠʚʯʘʻ 

ʟʘʛʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʾʾ ʟʤʽʩ-
ʪʫ, ʟʘʡʤʘʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʽ ʨʦʟʨʦʙʢʦʶ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜ, ʢʦʥʮʝʧʮʽʡ, 
ʫʟʘʛʘʣʴʥʝʥʠʤ ʘʥʘʣʽʟʦʤ ʙʝʟʚʽʜʥʦʩʥʦ ʜʦ ʾʾ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʗʢ ʟʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʪʠʢʘ ʚʠʚʯʘʻ ʟʘʛʘʣʴʥʽ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩ-
ʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʥʝ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʪʘʢ ʽ 
ʟʘʛʘʣʴʥʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ʚʠʚʯʘʻ ʟʘʛʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨ-
ʤʘʮʽʾ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʾ ʢʦʥʢʨʝʪʥʦʛʦ ʟʤʽʩʪʫ. 

ʗʢ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ ʽʩʥʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʛʽʣʢʠ, ʱʦ ʨʦʟʚʠʚʘ-
ʶʪʴʩʷ ʥʘ ʾʾ ʧʝʨʝʪʠʥʘʭ ʽʟ ʢʦʥʢʨʝʪʥʠʤʠ ʧʨʝʜʤʝʪʥʠʤʠ ʛʘʣʫʟʷʤʠ ʪʘ ʥʘʫʢʦʚʠʤʠ 
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ʜʠʩʮʠʧʣʽʥʘʤʠ, ʪʘʢ ʽ ʚ ʛʝʦʽʥʬʦʨʤʘʪʠʮʽ ʤʦʞʥʘ ʚʝʩʪʠ ʤʦʚʫ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʘʙʦ 
ʤʦʞʣʠʚʽʩʪʴ ʧʦʷʚʠ ʩʧʝʮʠʬʽʯʥʠʭ ʛʽʣʦʢ ï ʛʝʦʣʦʛʽʯʥʦʾ, ʘʨʭʝʦʣʦʛʽʯʥʦʾ, ʽʩʪʦ-
ʨʠʯʥʦʾ, ʝʢʦʣʦʛʽʯʥʦʾ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʪʨʘʥʩʧʦʨʪʫ ʪʦʱʦ.  

ʇʨʠʢʣʘʜʥʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ï ʨʦʟʜʽʣ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʚʠʚʯʘʻ 
ʧʨʘʢʪʠʯʥʽ ʤʝʪʦʜʠ ʨʦʙʽʪ ʟ ɻɯʉ ʽ ɻɯʊ. 

ʉʧʝʮʽʘʣʴʥʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ï ʨʦʟʜʽʣ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʱʦ ʩʣʫʛʫʻ 
ʦʩʥʦʚʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ ʽ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (ɻɯʊ) ï ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ 
ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʜʣʷ ʤʘʥʽʧʫʣʶ-
ʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʤʠ ʜʘʥʠʤʠ, ʾʭ ʧʦʜʘʥʥʷ ʡ ʘʥʘʣʽʟʫ.  

 
 

1.8. ɻʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ 
 

ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʬʘʭʽʚʮʽʚ MapInfo, ʚʽʜ 70 % ʜʦ 90 % ʽʥʬʦʨʤʘʮʽʾ, ʟ 
ʷʢʦʶ ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʧʝʨʝʩʽʯʥʘ ʣʶʜʠʥʘ ʫ ʩʚʦʻʤʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, 
ʤʘʻ ʪʝʨʠʪʦʨʽʘʣʴʥʫ (ʧʨʦʩʪʦʨʦʚʫ) ʧʨʠʚôʷʟʢʫ ʽ ʾʾ ʦʙʩʷʛ, ʷʢ ʩʚʽʜʯʠʪʴ ʧʨʘʢʪʠʢʘ, 
ʝʢʩʧʦʥʝʥʮʽʡʥʦ ʟʨʦʩʪʘʻ. ʊʦʤʫ ʥʘʟʚʘʪʠ ʚʩʽ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʜʦʩʠʪʴ 
ʩʢʣʘʜʥʦ, ʛʦʣʦʚʥʽ ʟ ʥʠʭ: 

ï ʪʝʦʨʝʪʠʯʥʽ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʷʭ ʨʦʟʚʠʪʢʫ 
ʥʘʫʢʦʚʠʭ ʽ ʤʝʪʦʜʠʯʥʠʭ ʦʩʥʦʚ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ;  

ï ʨʦʟʨʦʙʢʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʙʦʨʫ, ʨʝʻʩʪʨʘʮʽʾ, ʟʙʝʨʝʞʝʥʥʷ, ʧʝʨʝʜʘʯʽ 
ʡ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ;  

ï ʩʪʚʦʨʝʥʥʷ ɻɯʉ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʡ ʪʠʧʫ (ʜʦʚʽʜʢʦʚʽ, ʘʥʘʣʽʪʠʯʥʽ, 
ʝʢʩʧʝʨʪʥʽ ʪʦʱʦ), ʧʨʦʩʪʦʨʦʚʦʛʦ ʦʭʦʧʣʝʥʥʷ ʽ ʪʝʤʘʪʠʯʥʦʛʦ ʟʤʽʩʪʫ; 

ï ʨʦʟʨʦʙʢʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʽ ʙʘʥʢʽʚ ʜʘʥʠʭ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʽ ʧʨʝʜ-
ʤʝʪʥʠʭ ʩʬʝʨʘʭ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ;  

ï ʨʦʟʨʦʙʢʘ ʙʘʟ ʟʥʘʥʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ;  
ï ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, 

ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ɻɯʉ; 
ï ʨʦʟʨʦʙʢʘ ʡ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 

ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʛʝʦʤʦʜʝʣʶʚʘʥʥʷ; 
ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʘʥʘʣʽʟʫ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʽ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʛʝʦʽʥʬʦʨʤʘʮʽʾ;  
ï ʨʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʛʝʦʟʦʙʨʘʞʝʥʴ ʥʦʚʠʭ ʚʠʜʽʚ ʽ ʪʠʧʽʚ, ʘʥʽʤʘ-

ʮʽʡʥʠʭ, ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ, ʚʽʨʪʫʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʦʜʫʢʪʽʚ;  
ï ʨʦʟʨʦʙʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, 

ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʾ ʟʙʝʨʝʞʝʥʥʷ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 
ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʘʟ ʜʘʥʠʭ ʽ ʟʥʘʥʴ; 

ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ, ʦʙʨʦʙʢʠ 
ʽ ʧʦʰʠʨʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʛʝʦʽʥʬʦʨʤʘʮʽʾ;  
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ï ʚʟʘʻʤʦʜʽʷ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ, ʢʘʨʪʦʛʨʘʬʽʾ ʡ ʘʝʨʦʢʦʩʤʽʯʥʦʛʦ ʟʦʥʜʫ-
ʚʘʥʥʷ. 

ɿʥʘʯʝʥʥʷ ʥʘʫʢʦʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʧʦʣʷʛʘʻ ʚ 
ʟʘʙʝʟʧʝʯʝʥʥʽ ʽʥʬʦʨʤʘʮʽʻʶ, ʢʦʥʪʨʦʣʽ ʡ ʧʽʜʪʨʠʤʮʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 
ʨʽʰʝʥʴ ʫ ʩʬʝʨʘʭ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʴ ʫ ʥʘʫʢʘʭ ʧʨʦ 
ɿʝʤʣʶ ʪʘ ʩʫʤʽʞʥʠʭ ʟ ʥʠʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢʘʭ, ʫ ʨʦʟʚʠʪʢʫ ʦʩ-
ʚʽʪʠ ʡ ʢʫʣʴʪʫʨʠ, ʟʙʝʨʝʞʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʥʠʢ-
ʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ ʢʨʘʾʥʠ ʪʦʱʦ. 

ɺʽʜ ʛʝʦʛʨʘʬʽʾ ɻɯʉ ʫʩʧʘʜʢʫʚʘʣʠ ʧʨʠʥʮʠʧʠ ʪʘ ʤʝʪʦʜʠ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʦʩʪʦʨʫ, ʟʦʢʨʝʤʘ ʧʨʠʥʮʠʧʠ ʧʨʦʩʪʦʨʦʚʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʙʫʜʴ-
ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ ʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ɻɯʉ. ʎʝ ʩʣʫʞʠʪʴ ʢʦʥ-
ʮʝʧʪʫʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʙʫʜʴ-ʷʢʠʭ ʙʘʟ ʜʘʥʠʭ, ʥʘʢʦʧʠʯʝʥʠʭ ʫ 
ʙʫʜʴ-ʷʢʠʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ 
"ʧʨʠʚôʷʟʘʥʽ" ʜʦ ʥʘʡʙʽʣʴʰ ʧʨʠʨʦʜʥʦʾ ʪʘ ʟʨʦʟʫʤʽʣʦʾ ʜʣʷ ʣʶʜʠʥʠ ʩʠʩʪʝʤʠ 
ʚʽʜʣʽʢʫ ï ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʜʝ-
ʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʧʨʦʩʪʦʨʦʚʽ ʛʝʦʛʨʘʬʽʯʥʽ 
ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʟʚôʷʟʢʠ ʽ ʪʝʥʜʝʥʮʽʾ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʽʥʬʦʨ-
ʤʘʪʠʢʠ ʬʦʨʤʫʶʪʴ ʜʣʷ ɻɯʉ ʻʜʠʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ (ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, 
ʩʧʽʣʴʥʽ ʜʣʷ ʙʘʛʘʪʴʦʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʬʦʨʤʘʪʠ ʽ ʩʪʨʫʢʪʫʨʠ 
ʜʘʥʠʭ, ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʛʣʦʙʘʣʴʥʽ ʟʘʩʦʙʠ ʢʦʤʫʥʽʢʘʮʽʾ, ʩʧʽʣʴʥʫ 
ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ). ʊʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦ-
ʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʟʙʦʨʫ, ʟʙʝʨʝʞʝʥʥʷ ʡ ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ. 
ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʦʧʠʩʫ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʡ ʘʥʘʣʽʟʫ ʦʙôʻʢʪʽʚ ʽ 
ʷʚʠʱ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʽ ʚʠʟʥʘʯʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ɻɯʊ ʫ 
ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʾʭ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʽʥʪʝʛʨʫ-
ʶʯʫ ʨʦʣʴ ʫ ʧʦʩʪʘʥʦʚʮʽ ʪʘ ʚʠʨʽʰʝʥʥʽ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ 
ʩʫʩʧʽʣʴʩʪʚʘ. 

ʑʝ 20ï25 ʨʦʢʽʚ ʪʦʤʫ ʚʯʝʥʽ ʧʨʦʛʥʦʟʫʚʘʣʠ, ʱʦ ʍʍɯ ʩʪʦʣʽʪʪʷ ʩʪʘʥʝ 
ʝʧʦʭʦʶ ʙʽʦʣʦʛʽʾ. ʆʜʥʘʢ ʩʴʦʛʦʜʥʽ ʚ ʥʘʫʢʦʚʦʤʫ ʩʚʽʪʽ ʧʝʨʝʚʘʞʘʻ ʜʫʤʢʘ, ʱʦ ʚ 
ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ ʥʘ ʪʨʦʥ "ʮʘʨʠʮʽ ʥʘʫʢ" ʤʦʞʝ ʩʽʩʪʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ. 

ɻɯʉ ʝʬʝʢʪʠʚʥʽ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ, ʜʝ ʟʜʽʡʩʥʶʶʪʴʩʷ ʦʙʣʽʢ ʡ ʫʧʨʘʚʣʽʥʥʷ 
ʪʝʨʠʪʦʨʽʻʶ ʪʘ ʦʙôʻʢʪʘʤʠ ʥʘ ʥʽʡ. ʎʽ ʩʠʩʪʝʤʠ ʚʠʷʚʠʣʠʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʝʬʝʢ-
ʪʠʚʥʠʤʠ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ ʽ ʧʣʘʥʫʚʘʥʥʷ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ 
ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʚʽʜ ʮʠʚʽʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʜʦ ʤʦʥʽ-
ʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯ-
ʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɻɯʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʷʢ ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ 
ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʷʚʠʱ. ɿʦʢʨʝʤʘ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʤʽʩʴʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ 
ʥʝʦʙʭʽʜʥʝ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʨʦʟʩʝʣʝʥʥʷʤ ʽ ʪʘʢʠʤʠ ʝʣʝʤʝʥ-
ʪʘʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢ ʜʦʨʦʞʥʽ ʨʦʟʚôʷʟʢʠ, ʰʢʦʣʠ, ʣʽʢʘʨʥʽ, ʧʦʩʪʠ ʤʽʣʽʮʽʾ 
ʪʦʱʦ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʛʝʦʤʦʨʬʦʣʦʛʽʾ, ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ, 
ʝʢʦʣʦʛʽʾ ʪʘ ʽʥʰʠʭ ʥʘʫʢ ʻ ʧʨʠʨʦʜʥʽ ʦʙôʻʢʪʠ ʽ ʷʚʠʱʘ (ʥʘʧʨʠʢʣʘʜ, ʛʽʨʩʴʢʽ 
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ʧʦʨʦʜʠ, ʨʦʟʧʦʜʽʣ ˇʨʫʥʪʽʚ ʽ ʨʫʭ ʪʝʢʪʦʥʽʯʥʠʭ ʧʣʠʪ). ɻɯʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʜʣʷ 
ʩʧʽʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ, ʟʦʢʨʝʤʘ ʜʣʷ ʚʠʚ-
ʯʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ 
ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ. ʄʦʞʥʘ ʪʘʢʦʞ ʟʛʘʜʘʪʠ ʪʘʢʽ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ɻɯʉ, ʷʢ ʘʥʘʣʽʟ ʟʜʽʡʩʥʝʥʥʦʩʪʽ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ (ʥʘʧʨʠʢʣʘʜ, ʦʮʽʥʢʘ 
ʧʨʠʜʘʪʥʦʩʪʽ ʜʽʣʷʥʢʠ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ), ʤʦʜʝʣʶʚʘʥʥʷ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ ʪʦʱʦ. 

ɻɯʉ ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʦʟʢʨʠʪʠ ʚʩʽ ʛʨʘʥʽ ʽʥʬʦʨʤʘʮʽʾ, 
ʫʢʣʘʜʝʥʦʾ ʚ ʧʨʦʩʪʠʭ ʪʘʙʣʠʯʥʠʭ ʘʜʨʝʩʘʭ, ʘ ʪʘʢʦʞ ʚ ʽʥʰʠʭ ʜʘʥʠʭ, ʷʢʽ ʦʧʠ-
ʩʫʶʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʢʦʜʠ ʧʦʰʪʦʚʦʛʦ ʽʥʜʝʢʩʫ, ʢʦʜʠ ʦʙʣʘʩʪʽ ʘʙʦ ʨʘʡʦʥʫ, 
ʰʠʨʦʪʫ ʽ ʜʦʚʛʦʪʫ) ʧʨʦʩʪʦʨʦʚʦʛʦ ʦʙôʻʢʪʘ. ɻɯʉ ʧʽʜʪʨʠʤʫʻ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠ-
ʤʠ, ʘʥʘʣʽʟ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʩʪʚʦʨʶʶʯʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʫ, ʥʘ ʷʢʽʡ 
ʜʘʥʽ ʟʘʧʠʩʽʚ ʧʦ ʨʘʭʫʥʢʘʭ, ʜʝʤʦʛʨʘʬʽʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʦʢʫʧʮʽʚ, ʪʦʨʛʦʚʘ 
ʩʪʘʪʠʩʪʠʢʘ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙôʻʜʥʘʥʽ ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ (ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ) ʜʘ-
ʥʠʤʠ, ʱʦʙ ʥʘʜʘʪʠ ʥʦʚʠʡ ʟʤʽʩʪ ʤʽʩʮʶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʘ. ʊʦʤʫ ʢʘʨʪʠ 
ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʧʠʪʽʚ ʟ ʙʘʟʠ ʜʘʥʠʭ, ʘʙʦ ʙʘʟʘ 
ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʪʘ ʽʥʰʠʭ ʥʘʦʯʥʠʭ ʟʦʙʨʘʞʝʥʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ɻɯʉ ʫʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʧʦʪʫʞʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝ-
ʨʝʞʝʥʥʷ ʟʘ ʨʝʩʫʨʩʘʤʠ, ʧʨʦʮʝʩʘʤʠ, ʷʚʠʱʘʤʠ, ʧʦʜʽʷʤʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ 
ʧʨʦʩʪʦʨʦʚʦ-ʢʦʦʨʜʠʥʘʪʥʫ ʧʨʠʚôʷʟʢʫ (ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ) ï ʥʘʡʙʽʣʴʰ ʚʘʞʣʠ-
ʚʠʡ ʬʘʢʪʦʨ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʣʝ ʚ ʨʦʙʦʪʽ ʟ ɻɯʉ ʽʩʥʫʶʪʴ ʽ ʧʝʚʥʽ ʩʢʣʘʜʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʚʝʣʠʢʘ 
ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʚʠʭʽʜʥʠʭ ʛʝʦʜʘʥʠʭ, ʾʭ ʪʦʯʥʦʩʪʽ ʪʘ ʯʽʪʢʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ ʚ 
ɻɯʉ. ɺʘʜʦʶ ʤʦʞʝ ʙʫʪʠ ʽ ʧʝʚʥʘ ʩʢʣʘʜʥʽʩʪʴ ʘʥʘʣʽʟʫ ʦʙôʻʢʪʽʚ, ʭʦʯʘ ʮʷ 
ʧʨʦʙʣʝʤʘ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʦʜʫʣʽʚ ʽ 
ʥʘʩʪʨʦʶʚʘʥʥʷʤ ʩʠʩʪʝʤʠ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʧʨʦʙʣʝʤʠ.  

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʝʢʩʧʝʨʪ-
ʥʫ ʧʽʜʪʨʠʤʢʫ.  

ɻɯʉ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ 
ʦʥʦʚʣʝʥʥʷ ʩʫʯʘʩʥʽ ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ ʛʝʦʜʝʟʽʾ ʡ ʩʠʩʪʝʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦ-
ʟʠʮʽʦʥʫʚʘʥʥʷ (GPS), ʪʦʙʪʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʦʾ, ʘʢʪʫʘʣʴ-
ʥʦʾ ʪʘ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫʩʽ ʟʤʽʥʠ ʚ ʨʝʣʴʻʬʽ ʤʦʞʫʪʴ 
ʰʚʠʜʢʦ ʧʝʨʝʜʘʚʘʪʠʩʷ ʚ ɻɯʉ, ʘ ʮʝ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʥʘ-
ʙʣʠʞʝʥʥʷʤ ʚʠʢʦʥʫʚʘʪʠ ʧʝʚʥʽ ʧʨʦʛʥʦʟʠ ʡ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʝʚʦʣʶʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʽ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ɻɯʉ ʟʤʫʩʠʣʠ ʨʽʟʢʦ ʟʤʽʥʠʪʠ ʧʦʣʽʪʠʢʫ ʪʘ ʽʜʝʦʣʦʛʽʶ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 
ʎʽ ʪʝʥʜʝʥʮʽʾ ʚ ʛʘʣʫʟʽ ɻɯʊ ʧʝʨʝʜʫʩʽʤ ʧʨʠʟʚʝʣʠ ʜʦ ʨʽʟʢʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 
ʨʠʥʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʨʘʭʫʥʦʢ ʩʬʝʨ ʽ ʬʘʭʽʚʮʽʚ, ʢʦʣʠʩʴ "ʜʘʣʝʢʠʭ" ʚʽʜ ɻɯʉ.  

ɿʨʫʯʥʽʩʪʴ ʡ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ɻɯʊ, ʛʦʩʪʨʘ ʧʦʪʨʝʙʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘ-
ʮʽʻʶ ʧʨʠʚʝʨʥʫʣʠ ʫʚʘʛʫ ʬʘʭʽʚʮʽʚ ʙʘʛʘʪʴʦʭ ʩʬʝʨ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʫʧʨʘʚʣʽʥʥʷ, 
ʷʢʽ ʧʝʨʝʩʪʫʧʠʣʠ ʧʦʨʽʛ ʤʦʞʣʠʚʦʩʪʝʡ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʙʝʟ ʾʭ ʢʦʥʢʨʝʪʥʦʾ ʥʘʦʯ-
ʥʦʾ ʧʨʠʚôʷʟʢʠ ʜʦ ʦʙôʻʢʪʽʚ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ, ʦʧʝʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʤʠ 
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ʢʘʪʝʛʦʨʽʷʤʠ, ʧʦʪʫʞʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 
ʧʦʚʥʦʮʽʥʥʘ ʨʦʙʦʪʘ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʉʂɹɼ ï ʮʝ ʣʠʰʝ ʦʢʨʝʤʽ ʧʦʪʫʞʥʽ ʨʠʩʠ 
ɻɯʉ, ʱʦ, ʙʝʟʧʝʨʝʯʥʦ, ʚʧʣʠʥʫʣʠ ʥʘ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʧʨʠʭʠʣʴʥʠʢʽʚ ʮʽʻʾ 
ʪʝʭʥʦʣʦʛʽʾ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʙʘʛʘʪʦ ʢʦʤʧʘʥʽʡ-ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 
ʫ ʛʘʣʫʟʽ ɻɯʉ ʩʪʘʣʠ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʩʚʦʾʤʠ ʧʦʪʨʝʙʘʤʠ ʪʘ 
ʨʽʚʥʷʤʠ ʧʽʜʛʦʪʦʚʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʦʩʪʘʚʣʷʶʯʠ ʥʘ ʨʠʥʦʢ ʨʽʟʥʦʧʣʘʥʦʚʽ 
ʚʘʨʽʘʥʪʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʘʢʝʪʽʚ. 

 
 

1.9. ʂʦʤʧʦʥʝʥʪʠ ɻɯʉ 
 
ʂʦʤʧʦʥʝʥʪʠ4 ɻɯʉ ï ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ, ʚʠʜʽʣʝʥʽ ʟʘ ʧʝʚʥʦʶ ʦʟʥʘʢʦʶ 

ʘʙʦ ʩʫʢʫʧʥʽʩʪʶ ʦʟʥʘʢ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʻʜʠʥʝ ʮʽʣʽʩʥʝ ʫʪʚʦʨʝʥʥʷ. 
 
ʈʦʙʦʪʫ ɻɯʉ ʜʝʤʦʥʩʪʨʫʻ ʪʘʢʠʡ ʧʨʠʢʣʘʜ: ʫʷʚʽʤʦ, ʱʦ ʽʩʥʫʻ ʧʝʚʥʘ ʢʽʣʴ-

ʢʽʩʪʴ ʧʨʦʟʦʨʠʭ ʧʣʽʚʦʢ, ʥʘ ʢʦʞʥʽʡ ʽʟ ʷʢʠʭ ʧʦʟʥʘʯʝʥʽ ʢʦʥʢʨʝʪʥʽ ʪʝʤʘʪʠʯʥʽ 
ʦʙôʻʢʪʠ (ʥʘʧʨʠʢʣʘʜ, ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ, ʤʝʨʝʞʽ: ʨʽʯʢʦʚʘ, ʪʨʘʥʩʧʦʨʪʥʘ ʪʦ-
ʱʦ). ʂʦʤʧʦʥʫʶʯʠ ʮʽ ʧʨʦʟʦʨʽ ʧʣʽʚʢʠ, ʟʛʽʜʥʦ ʟ ʧʝʚʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʤʦʞʥʘ 
ʚʽʜʦʙʨʘʟʠʪʠ ʦʙôʻʢʪʠ ʪʘ ʾʭ ʪʝʤʘʪʠʯʥʽ ʢʦʤʙʽʥʘʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʮʽʢʘʚʠʪʠ ʢʦ-
ʨʠʩʪʫʚʘʯʘ ʘʙʦ ʟʘʤʦʚʥʠʢʘ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʤʧôʶʪʝʨ ʽ ɻɯʉ ʥʝ ʧʦʪʨʽʙʥʽ, 
ʦʩʢʽʣʴʢʠ ʢʦʨʠʩʪʫʚʘʯ ʧʝʨʝʛʣʷʜʘʻ ʦʙôʻʢʪʠ, ʪʝʤʘʪʠʯʥʽ ʰʘʨʠ ʪʘ ʽʥʰʫ ʽʥʬʦʨʤʘ-
ʮʽʶ, ʱʦ ʡʦʛʦ ʮʽʢʘʚʠʪʴ. ʆʜʥʘʢ, ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ ʜʦʚʦʣʽ ʯʘʩʪʦ ʚʠʥʠʢʘʻ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʽʣʴʰʫʚʘʪʠ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʪʦʯʥʦ ʚʠʤʽʨʶʚʘʪʠ 
ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʽʚ (ʜʦʚʞʠʥʫ ʚʫʣʠʮʴ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʘ-
ʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ, ʧʣʦʱʫ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ ʪʦʱʦ), ʦʪʨʠʤʫʚʘʪʠ ʚʠʯʝʨʧʥʫ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʚʥʽ ʦʙôʻʢʪʠ (ʥʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʠʚʰʠ ʧʨʦʤʠʩʣʦʚʝ ʧʽʜ-
ʧʨʠʻʤʩʪʚʦ, ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʡʦʛʦ ʧʨʦʬʽʣʴ, ʭʘʨʘʢʪʝʨ ʟʘʙʨʫʜ-
ʥʝʥʴ, ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʜʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʜʝʢʽʣʴʢʘ 
ʨʦʢʽʚ ʧʦ ʮʴʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ɻɯʉ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫ-
ʚʘʪʠ ʷʢ ʧʦʰʫʢʦʚʫ ʩʠʩʪʝʤʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʻʪʴʩʷ ʟʘʧʠʪ, ʫ ʷʢʦʤʫ 
ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʚʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʮʽʢʘʚʣʷʪʴ ʘʙʦ ʤʦʞʫʪʴ ʟʘʮʽʢʘʚʠʪʠ 
ʢʦʨʠʩʪʫʚʘʯʘ ʯʠ ʟʘʤʦʚʥʠʢʘ, ʥʘʧʨʠʢʣʘʜ, ʟʘʚʦʜʠ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ 
ʟʙʫʜʦʚʘʥʽ ʧʽʩʣʷ 2013 ʨ., ʷʢʽ ʙ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʚʽʜʩʪʘʥʽ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 
10 ʢʤ ʚʽʜ ʦʢʨʫʞʥʦʾ ʜʦʨʦʛʠ ʪʦʱʦ.  

ɻɯʉ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʛʦ ʧʦʪʫʞʥʦʛʦ ʤʘ-
ʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʘʥʘʣʽʪʠʯʥʫ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠʯʦʤʫ ʷʢ ʚʥʫʪ-
ʨʽʰʥʴʦʾ (ʪʘ ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʘʟʘʭ ʜʘʥʠʭ ɻɯʉ), ʪʘʢ ʽ ʟʦʚʥʽʰʥʴʦʾ (ʘʥʘʣʽʟ 
ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ, ʾʭ ʜʝʰʠʬʨʫʚʘʥʥʷ, ʚʠʜʽʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʪʠʭ 
ʦʙôʻʢʪʽʚ, ʷʢʽ ʮʽʢʘʚʣʷʪʴ ʢʦʨʠʩʪʫʚʘʯʘ), ʘ ʚ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʷʭ ʥʘʚʽʪʴ 
ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʧʦʜʽʡ. ʅʘʧʨʠʢʣʘʜ, ɻɯʉ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
                                                
4ʂʦʤʧʦʥʝʥʪʘ ï ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʧʝʚʥʦʛʦ ʮʽʣʽʩʥʦʛʦ ʫʪʚʦʨʝʥʥʷ.  
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ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʡʤʦʚʽʨʥʽ ʤʽʩʮʷ ʨʦʟʨʠʚʽʚ ʥʘ ʪʨʘʩʽ ʪʨʫʙʦʧʨʦʚʦʜʫ, 
ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʰʣʷʭʠ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ, ʦʮʽʥʶʚʘʪʠ ʤʦʞʣʠʚʫ 
ʰʢʦʜʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʦʙʯʠʩʣʶʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʢʦʰʪʽʚ, 
ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʾ, ʽ ʥʘʚʽʪʴ ʛʦʪʫʚʘʪʠ ʧʣʘʪʽʞʥʽ ʜʦʨʫʯʝʥʥʷ: 
ʦʜʥʝ ï ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʾ; ʽʥʰʝ ï ʜʣʷ ʨʝʤʦʥʪʫ ʪʨʫʙʦʧʨʦʚʦʜʫ 
(ʷʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ɻɯʉ ʽʥʪʝʛʨʦʚʘʥʘ ʟ ʧʘʢʝʪʦʤ ʙʫʭʛʘʣʪʝʨʩʴʢʦʾ ʧʨʦʛʨʘʤʠ 
"1ʉ:ʇʽʜʧʨʠʻʤʩʪʚʦ").  

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ɻɯʉ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.11. 
 

 
 

ʈʠʩ. 1.11. ʂʦʤʧʦʥʝʥʪʠ ɻɯʉ 
 
ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɻɯʉ ʻ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʟʘʢʦʜʦʚʘʥʦʶ 

ʧʨʦʩʪʦʨʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʪʦʙʪʦ ʽʥʬʦʨʤʘʮʽʻʶ, ʧʦʚôʷʟʘʥʦʶ ʟ ʤʽʩʮʝʤ ʾʾ 
ʨʦʟʪʘʰʫʚʘʥʥʷ. ʇʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʮʠʬʨʦʚʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ 
ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʠʭ ʜʠʩʢʨʝʪʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ (ʧʨʦʮʝʩʽʚ, ʷʚʠʱ, 
ʧʦʜʽʡ). 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʦʶ ʯʘʩʪʠʥʦʶ ʧʦʩʪʘʯʘʥʥʷ 
ʜʘʥʠʭ ʫ ɻɯʉ ʻ ʾʭ ʩʧʽʚʚʽʜʥʝʩʝʥʥʷ ʟ ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʘ ï ʮʝʡ 
ʧʨʦʮʝʩ ʥʘʟʠʚʘʻʪʴʩʷ ʛʝʦʢʦʜʫʚʘʥʥʷʤ5 ʘʙʦ ʛʝʦʧʨʠʚôʷʟʢʦʶ.  

ʄʘʶʯʠ ʩʧʨʘʚʫ ʚ ɻɯʉ ʟ ʨʦʟʤʽʱʝʥʠʤʠ ʚ ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʧʨʦʩʪʦʨʽ 
ʦʙôʻʢʪʘʤʠ, ʾʭ ʧʦʣʦʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ: 

ï ʛʝʦʛʨʘʬʽʯʥʦʾ ʧʨʠʚôʷʟʢʠ (ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʧʨʠʥʮʠʧ: ʤʘʪʝʨʠʢ, ʢʨʘʾʥʘ, 
ʤʽʩʪʦ). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʝʦʧʨʠʚôʷʟʢʦʶ ʚʠʩʪʫʧʘʻ ʧʝʚʥʘ ʪʝʨʠʪʦʨʽʷ; 

                                                
5ɻʝʦʢʦʜʫʚʘʥʥʷ ï ʧʨʦʮʝʩ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʦʧʠʩ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʦʦʨʜʠʥʘʪʠ, 
ʘʜʨʝʩʫ ʘʙʦ ʥʘʟʚʫ ʤʽʩʮʷ) ʚ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ. 
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ï ʘʜʨʝʩʥʦʾ ʧʨʠʚôʷʟʢʠ (ʢʨʘʾʥʘ, ʽʥʜʝʢʩ, ʚʫʣʠʮʷ, ʜʽʤ, ʧʦʚʝʨʭ, ʢʦʨʧʫʩ, 
ʢʚʘʨʪʠʨʘ ʘʙʦ ʢʘʜʘʩʪʨʦʚʠʡ ʥʦʤʝʨ ʦʙôʻʢʪʘ); 

ï ʢʦʦʨʜʠʥʘʪʥʦʾ ʧʨʠʚôʷʟʢʠ (ʛʨʘʜʫʩʠ, ʤʽʥʫʪʠ, ʩʝʢʫʥʜʠ) ʽʥʦʜʽ ʟ 
ʧʦʟʥʘʯʝʥʥʷʤ ʚʠʩʦʪʠ; 

ï ʘʪʨʠʙʫʪʠʚʥʦʾ ʧʨʠʚôʷʟʢʠ (ʣʽʚʦʨʫʯ ʚʽʜ ʚʦʢʟʘʣʫ, ʥʘʧʨʦʪʠ ʚʠʭʦʜʫ, 
ʙʽʣʷ ʮʝʨʢʚʠ ʚ ʂʫʢʫʻʚʦ, ʧʽʚʜʝʥʥʽʰʝ ʩʭʽʜʥʦʾ ʦʢʦʣʠʮʽ ʩʝʣʘ ɻʘʜʶʢʠʥʦ, ʟʙʦʢʫ 
ʚʽʜ ʟʘʧʨʘʚʢʠ, ʥʘ ʨʽʚʥʠʥʽ, ʥʘ 30 ʢʽʣʦʤʝʪʨʽ ʪʨʘʩʠ ɽ-95, ʚ ʛʦʨʘʭ) ʪʦʱʦ. 

ʆʪʞʝ, ʚ ʧʝʚʥʦʤʫ ʥʘʙʦʨʽ ʜʘʥʠʭ ɻɯʉ ʧʦʚʠʥʝʥ ʽʩʥʫʚʘʪʠ ʝʣʝʤʝʥʪ, ʷʢʠʡ 
ʚʠʟʥʘʯʘʻ ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ. ɽʣʝʤʝʥʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʤʽʩʮʝ ʦʙôʻʢʪʘ, ʥʘʟʠʚʘ-
ʻʪʴʩʷ ʛʝʦʢʦʜʦʤ. 

ʆʜʥʦʨʽʜʥʽ ʜʘʥʽ ʚ ɻɯʉ ʬʦʨʤʫʶʪʴ ʪʝʤʘʪʠʯʥʠʡ ʰʘʨ ʜʘʥʠʭ, ʘʙʦ ʦʚʝʨʣʝʡ 
(overlay ï ʧʦʢʨʠʪʪʷ, ʪʝʤʘ). ʉʘʤʝ ʟ ʮʴʦʛʦ ʪʝʨʤʽʥʘ ʡ ʧʦʭʦʜʠʪʴ ʬʦʨʤʘ ʧʦ-
ʜʘʥʥʷ ʜʘʥʠʭ ʫ ɻɯʉ ï ʰʘʨʦʚʝ ʘʙʦ ʧʦʰʘʨʦʚʝ. ʂʦʤʙʽʥʫʶʯʠ ʪʝʤʘʪʠʯʥʽ ʰʘʨʠ 
ʪʘ ʾʭ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʪʝʤʘʪʠʯʥʽ ʢʘʨʪʠ ʪʘ ʟʜʦʙʫʚʘʪʠ ʥʦʚʽ 
ʟʥʘʥʥʷ. 

ɼʘʥʽ ï ʮʝ ʥʘʡʚʘʞʣʠʚʽʰʘ ʢʦʤʧʦʥʝʥʪʘ ɻɯʉ. ɼʘʥʽ ʧʨʦ ʧʨʦʩʪʦʨʦʚʽ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʘʪʨʠʙʫʪʠ ʤʦʞʫʪʴ ʟʙʠʨʘʪʠʩʷ ʷʢ ʩʘʤʠʤ ʢʦʨʠʩʪʫ-
ʚʘʯʝʤ, ʪʘʢ ʽ ʦʪʨʠʤʫʚʘʪʠʩʴ ʫ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʥʘ ʢʦʤʝʨʮʽʡʥʽʡ ʘʙʦ ʽʥʰʽʡ 
ʦʩʥʦʚʽ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʻ ʙʝʟʢʦʰʪʦʚʥʦʶ ʘʙʦ ʫʤʦʚʥʦ-
ʙʝʟʢʦʰʪʦʚʥʦʶ.  

ɻɯʉ ʦʜʥʦʯʘʩʥʦ ʻ ʟʘʩʦʙʦʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʜʘʥʠʭ. ʉʪʚʦʨʝʥʥʷ 
ɻɯʉ ʯʘʩʪʦ ʧʦʯʠʥʘʻʪʴʩʷ ʩʘʤʝ ʟ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ, ʪʦʙʪʦ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɸʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʮʝ ʢʦʤʧôʶʪʝʨ, ʥʘ ʷʢʦʤʫ ʽʥʩʪʘʣʴʦʚʘʥʘ 
ɻɯʉ, ʘ ʪʘʢʦʞ ʥʘʙʽʨ ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʚʝʜʝʥʥʷ ʽ 
ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɻɯʉ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ʘʧʘʨʘʪʥʠʭ 
ʢʦʤʧôʶʪʝʨʥʠʭ ʧʣʘʪʬʦʨʤ ʚʽʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʩʝʨʚʝʨʽʚ ʜʦ ʦʢʨʝʤʠʭ 
ʧʝʨʩʦʥʘʣʴʥʠʭ ʘʙʦ ʧʦʚôʷʟʘʥʠʭ ʤʝʨʝʞʝʶ ʥʘʩʪʽʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ.  

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʟʦʚʥʽʰʥʽ ʧʨʠʩʪʨʦʾ: ʜʽʛʽʪʘʡ-
ʟʝʨʠ, ʩʢʘʥʝʨʠ, ʧʨʠʥʪʝʨʠ, ʧʣʦʪʝʨʠ.  

ɽʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʩʫʯʘʩʥʠʭ ɻɯʉ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʪʫʞʥʦʾ 
ʪʝʭʥʽʯʥʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʽʜʪʨʠʤʢʠ. ɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ɻɯʉ ʩʧʽʣʴʥʦ ʟ ʪʝʭʥʽʯ-
ʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ (ʝʣʝʢʪʨʦʥʥʠʤʠ ʛʝʦʜʝʟʠʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ, 
ʧʨʠʡʤʘʯʘʤʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʩʪʝʤ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ), ʟʘʩʦʙʘʤʠ ʜʠʩʪʘʥʮʽʡ-
ʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʪʝʭʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 
ʝʬʝʢʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʡ ʦʙʨʦʙʣʷʪʠ ʛʝʦʧʨʦʩʪʦʨʦʚʫ ʽʥʬʦʨʤʘʮʽʶ.  

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʨʦʛʨʘʤ-
ʥʠʭ ʤʦʜʫʣʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ɻɯʉ (ʤʦʞʣʠ-
ʚʽʩʪʴ ʫʚʝʜʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʾ, 
ʥʘʜʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ), ʘ ʪʘʢʦʞ ʙʝʟʧʦʩʝʨʝʜʥʻ ʢʝʨʫʚʘʥʥʷ 
ɻɯʉ ʫ ʮʽʣʦʤʫ (ʨʠʩ. 1.12). 
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ʂʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ: 
ï ʩʠʩʪʝʤʘ ʚʚʝʜʝʥʥʷ ʡ ʦʙʨʦʙʢʠ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ; 
ï ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ; 
ï ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʧʠʪʽʚ, ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ 

(ʚʽʜʦʙʨʘʞʝʥʥʷ);  
ï ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʣʝʛʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʬʫʥʢʮʽʡ ɻɯʉ; 
ï ʚʙʫʜʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 
 

 
 

ʈʠʩ. 1.12. ʌʫʥʢʮʽʾ ɻɯʉ 
 
ʇʨʦʛʨʘʤʥʦʶ ʦʙʦʣʦʥʢʦʶ ɻɯʉ ʥʘʟʠʚʘʶʪʴ ʯʘʩʪʠʥʫ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʬʫʥʢʮʽʾ ɻɯʉ. 
ɻʨʘʬʽʯʥʽ ʨʝʜʘʢʪʦʨʠ ʽ ʉʂɹɼ ʟ ʧʦʟʠʮʽʡ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʻ 

ʦʙʦʣʦʥʢʘʤʠ ʥʘʜ ʜʘʥʠʤʠ. ʆʙʦʣʦʥʢʘ ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʫ 
ʽʥʩʪʨʫʤʝʥʪʠ ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʙôʻʢʪʽʚ ʨʘʩʪʨʦʚʦʾ, ʚʝʢ-
ʪʦʨʥʦʾ ʘʙʦ ʛʽʙʨʠʜʥʦʾ ʛʨʘʬʽʢʠ. ʆʙʦʣʦʥʢʘ ʉʂɹɼ ʜʦʟʚʦʣʷʻ ʧʨʠʢʣʘʜʥʠʤ ʧʨʦ-
ʛʨʘʤʘʤ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ SQL-ʟʘʧʠʪʽʚ, ʩʪʚʦʨʶʶʯʠ ʽʣʶʟʽʶ 
ʾʭ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ. ʌʘʡʣʦʚʘ ʩʪʨʫʢʪʫʨʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 
ʜʘʥʠʭ ʧʦʚʥʽʩʪʶ ʧʨʠʭʦʚʘʥʘ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʂʦʥʮʝʧʮʽʷ ʦʙʦʣʦʥʢʠ ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ "ʙʦʨʦʪʠʩʴ" ʟʽ ʟʨʦʩʪʘʶʯʦʶ ʩʢʣʘʜʥʽʩʪʶ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ [95]. 

ʋ ʩʢʣʘʜʥʽ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ɻɯʉ, ʥʘʧʨʠʢʣʘʜ, 
ArcInfo, InterGraph, AutoCad Map ʚʭʦʜʷʪʴ ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ ʧʨʠʢʣʘʜʥʠʭ 
ʧʨʦʛʨʘʤʥʠʭ ʦʙʦʣʦʥʦʢ, ʧʨʠʟʥʘʯʝʥʥʷʤ ʷʢʠʭ ʻ ʧʨʠʭʦʚʫʚʘʥʥʷ ʜʝʪʘʣʝʡ 
ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʜʫʨ ʚʽʜʙʦʨʫ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʽ ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʾ.  

ɿʘ ʦʮʽʥʢʘʤʠ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ [15], ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 
(ʟʤʽʥʠ ʧʦʢʦʣʽʥʴ) ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʘʨʽʶʻʪʴʩʷ 
ʚ ʤʝʞʘʭ: 

Å ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʜʦ 5 ʨʦʢʽʚ;  
Å ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʜʦ 15 ʨʦʢʽʚ;  
Å ʜʘʥʠʭ ï ʜʦ 70 (ʽ ʙʽʣʴʰʝ) ʨʦʢʽʚ;  
Å ʢʦʨʠʩʪʫʚʘʯʽʚ (ʣʶʜʝʡ) ï ʜʦ 50 ʨʦʢʽʚ.  
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ʆʪʞʝ, ʧʨʠ ʚʠʚʯʝʥʥʽ ɻɯʉ ʥʝ ʤʘʻ ʛʦʩʪʨʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʝʪʘʣʴʥʦ ʟʫʧʠʥʷ-
ʪʠʩʷ ʥʘ ʘʧʘʨʘʪʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʘʙʦ ʥʘ ʧʽʜʩʠʩʪʝʤʽ ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 
ʭʦʯʘ ʩʘʤʝ ʜʣʷ ʧʽʜʩʠʩʪʝʤʠ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʧʦʜʘʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ 
ʜʘʥʠʭ ʷʢ ʚʠʭʽʜʥʦʛʦ ʘʙʦ ʧʨʦʤʽʞʥʦʛʦ ʧʨʦʜʫʢʪʫ ɻɯʉ.  

ʂʘʜʨʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɻɯʉ ʩʢʣʘʜʘʶʪʴ ʷʢ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʪʝʭʥʽʯʥʽ ʬʘ-
ʭʽʚʮʽ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʩʠʩʪʝʤʠ, ʩʪʚʦʨʶʶʪʴ ʽ ʢʝʨʫʶʪʴ ʜʘʥʠ-
ʤʠ, ʪʘʢ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʫ ʧʦʚʩʷʢʜʝʥʥʽʡ 
ʨʦʙʦʪʽ. ɺʽʜ ʢʘʜʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ɻɯʉ.  

ʆʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʨʝʘʣʽʟʘʮʽʾ ɻɯʉ ʻ ʥʘʷʚʥʽʩʪʴ ʢʨʝʘʪʠʚʥʠʭ 
ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʬʘʭʦʚʫ ʧʽʜʛʦʪʦʚʢʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 
ʟʝʤʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʨʦʙʦʪʠ ʟ ʛʝʦʜʘʥʠʤʠ, ʚʤʽʶʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ 
ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʦʜʘʪʢʽʚ, ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭ ʫ ʨʦʙʦʯʦʤʫ 
ʩʪʘʥʽ, ʤʘʶʪʴ ʧʝʚʥʽ ʟʥʘʥʥʷ ʟ ʧʨʝʜʤʝʪʥʦʾ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʴ ɻɯʉ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ɻɯʉ ʧʦʪʨʽʙʥʽ ʨʦʟʨʦʙʥʠʢʠ, ʘ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ï 
ʢʦʨʠʩʪʫʚʘʯʽ, ʧʨʠʯʦʤʫ ʢʽʣʴʢʽʩʪʴ ʦʩʪʘʥʥʽʭ ʩʢʣʘʜʘʻ ʙʽʣʴʰʽʩʪʴ. 

ɺʘʞʣʠʚʦʶ ʚʠʤʦʛʦʶ ʻ ʚʤʽʥʥʷ ʧʨʠʡʤʘʪʠ ʧʨʘʚʠʣʴʥʽ ʨʽʰʝʥʥʷ ʟʘ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʥʥʷ ʽ ʜʦʩʚʽʜʫ ʧʝʨʩʦʥʘʣʫ, ʟʘʜʽʷʥʦʛʦ ʚ ʜʘʥʦʤʫ ʧʨʦʝʢʪʽ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ, ʟʘʢʣʘʜʝʥʠʡ 
ʫ ɻɯʉ. ʉʫʯʘʩʥʽ ɻɯʉ ʚʢʣʶʯʘʶʪʴ ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʥʘʨʦʱʫ-
ʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʫʥʽʚʝʨʩʘʣʴʥʽ ɻɯʉ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 
ʩʠʩʪʝʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʛʘʣʫʟʝʡ, ʩʬʝʨ ʟʥʘʥʥʷ, ʨʦʙʦʯʠʭ ʢʦʣʝʢʪʠʚʽʚ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɻɯʉ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʟʢʠ 
ʩʪʘʥʜʘʨʪʽʚ. ʉʪʘʥʜʘʨʪʠ ʚʩʪʘʥʦʚʣʶʶʪʴ, ʷʢ ʜʘʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʟʙʝʨʽʛʘʶʪʴʩʷ 
ʡ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʪʘ ʜʦʜʘʪʢʘʤʠ. 

 
 

1.10. ɺʽʜʤʽʥʥʽʩʪʴ ɻɯʉ ʚʽʜ ʽʥʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 
 
ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ɻɯʉ ʻ ʥʘʷʚʥʽʩʪʴ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʦʩʥʦʚʠ ï 

ʮʠʬʨʦʚʠʭ ʢʘʨʪ, ʧʣʘʥʽʚ ʽ ʩʭʝʤ, ʛʨʘʬʽʯʥʽ ʦʙôʻʢʪʠ ʷʢʠʭ ʧʦʚôʷʟʘʥʽ ʧʦʩʠʣʘʥ-
ʥʷʤʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʜʘʥʠʭ ʟʦʚʥʽʰʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ (ʧʨʦʩʪʦʨʦʚʽ 
ʜʘʥʽ ʽʥʰʠʭ ɻɯʉ, ʘʪʨʠʙʫʪʠʚʥʽ ʜʘʥʽ ʩʝʨʚʝʨʽʚ ʙʘʟ ʜʘʥʠʭ, ʙʘʟʠ ʟʥʘʥʴ, ʪʝʢʩʪʠ ʽ 
ʛʽʧʝʨʪʝʢʩʪʠ, ʟʚʫʢʦʚʽ ʪʘ ʚʽʜʝʦʬʘʡʣʠ, ʘʥʽʤʘʮʽʷ, ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 
ʽ ʙʫʜʴ-ʷʢʽ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʦʢʫʤʝʥʪʠ. 

ʈʘʥʽʰʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ɻɯʉ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʚʚʝʜʝʥʥʷ, ʽʥʪʝʛʨʫ-
ʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʝʦʛʨʘ-
ʬʽʯʥʦʾ (ʧʨʦʩʪʦʨʦʚʦʾ) ʽʥʬʦʨʤʘʮʽʾ, ʧʦʻʜʥʫʻ ʪʨʘʜʠʮʽʡʥʽ ʦʧʝʨʘʮʽʾ ʧʨʠ ʨʦʙʦʪʽ ʟ 
ʙʘʟʘʤʠ ʜʘʥʠʭ ï ʟʘʧʠʪ ʽ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ï ʟ ʧʝʨʝʚʘʛʘʤʠ ʧʦʚʥʦʮʽʥʥʦʾ 
ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʽ ʥʘʜʘʻ ʢʘʨʪʘ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʜʘʻ 
ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʉ ʫ ʨʦʟʚôʷʟʢʫ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 
ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʟ ʘʥʘʣʽʟʦʤ ʷʚʠʱ ʽ ʧʦʜʽʡ, ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʾʭ ʡʤʦʚʽʨʥʠʭ 
ʥʘʩʣʽʜʢʽʚ, ʧʣʘʥʫʚʘʥʥʽ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ. 
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ʈʠʩ. 1.15. ɹʘʟʦʚʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ɻɯʉ 

ɹʘʟʦʚʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ɻɯʉ 

ʂʦʤʧʣʝʢʩʥʽʩʪʴ (ʩʠʩʪʝʤʥʽʩʪʴ) 

ʇʨʦʩʪʦʨʦʚʽʩʪʴ 

ɿʚôʷʟʘʥʽʩʪʴ 

ʉʧʝʮʠʬʽʯʥʽ ʬʫʥʢʮʽʾ ɻɯʉ 

ɯʥʪʝʛʨʘʮʽʷ ʧʨʦʩʪʦʨʦʚʦʾ ʪʘ ʘʪʨʠʙʫʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʐʚʠʜʢʠʡ ʘʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʦʾ ʡ ʘʪʨʠʙʫʪʠʚʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ, ʚʠʷʚʣʝʥʥʷ ʥʝʦʯʝʚʠʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ɺʽʜʤʽʥʥʽʩʪʴ ɻɯʉ ʚʽʜ ʽʥʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ɯʥʬʦʨʤʘʮʽʷ ʤʘʻ ʧʨʦʩʪʦʨʦʚʫ ʧʨʠʚôʷʟʢʫ 

ʄʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʚʝʣʠʯʝʟʥʠʤʠ ʦʙôʻʤʘʤʠ ʜʘʥʠʭ 

ʈʦʟʚʠʥʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʚʚʝʜʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ, 
ʘʥʘʣʽʟʫ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

ɻɯʉ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 
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ʂʦʤʧʣʝʢʩʥʽʩʪʴ (ʩʠʩʪʝʤʥʽʩʪʴ) ɻɯʉ ï ʮʝ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʥʦʛʦ, 
ʘʧʘʨʘʪʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʠʡ ʢʝʨʫʻʪʴʩʷ ʧʽʜʛʦʪʦʚʣʝʥʠʤ 
ʧʝʚʥʠʤ ʯʠʥʦʤ ʬʘʭʦʚʠʤ ʧʝʨʩʦʥʘʣʦʤ.  

ʇʨʦʩʪʦʨʦʚʽʩʪʴ. ɻɯʉ ʫ ʩʚʦʻʤʫ ʘʨʩʝʥʘʣʽ ʤʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʷʢʠʡ 
ʧʨʘʮʶʻ ʟ ʙʫʜʴ-ʷʢʠʤʠ ʜʘʥʠʤʠ, ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʚ ʧʨʦʩʪʦʨʽ, ʱʦ ʤʘʶʪʴ ʩʚʦʶ 
ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʢʦʣʦʥʽʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʟʘʢʽʥʯʫʶʯʠ 
ʧʣʘʥʝʪʦʶ ɿʝʤʣʷ. ɻɯʉ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʝʨʘʮʽʾ ʟ ʜʘʥʠʤʠ, 
ʷʢʽ ʥʝ ʤʘʶʪʴ ʧʨʦʩʪʦʨʦʚʦʾ ʧʨʠʚôʷʟʢʠ, ʘʣʝ ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ɻɯʉ 
ʦʨʽʻʥʪʦʚʘʥʘ ʩʘʤʝ ʥʘ ʨʦʙʦʪʫ ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ ʜʘʥʠʤʠ. 

 
ɿʚôʷʟʘʥʽʩʪʴ ï ʥʘʷʚʥʽʩʪʴ ʪʽʩʥʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʧʨʦʩʪʦʨʦʚʦʶ ʡ 

ʘʪʨʠʙʫʪʠʚʥʦʶ ʽʥʬʦʨʤʘʮʽʷʤʠ. 
ʋ ʨʘʤʢʘʭ ɻɯʉ ʚʧʝʨʰʝ ʮʽ ʜʚʘ ʪʠʧʠ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʠ ʪʽʩʥʦ ʧʦʻʜʥʘʥʽ, ʘ 

ʮʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʠʣʦ ʧʦʷʚʫ ɻɯʉ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʾ 
ʛʘʣʫʟʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʉʘʤʝ ʪʦʤʫ ɻɯʉ ʥʘʟʠʚʘʶʪʴ ʩʠʩʪʝʤʦʶ 
ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʂɹɼ) ʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʘʙʦ 
ʩʠʩʪʝʤʦʶ ʮʠʬʨʦʚʦʾ ʢʘʨʪʦʛʨʘʬʽʾ ʟ ʨʦʟʰʠʨʝʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʙʘʟ ʜʘʥʠʭ.  

ɯʥʪʝʛʨʘʮʽʷ. ɻɯʉ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ɯʉ ʩʘʤʝ ʪʠʤ, ʱʦ ʚʦʥʠ ʚʦʣʦ-
ʜʽʶʪʴ ʝʬʝʢʪʠʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʟʥʦʧʣʘʥʦʚʦʾ ʧʨʦʩʪʦʨʦʚʦʾ 
ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʨʝʘʣʴʥʠʤ ʟʝʤʥʠʤ ʧʨʦʩʪʦʨʦʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 
ʙʫʜʴ-ʷʢʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʜʦ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ, ʷʢʱʦ ʮʽ ʜʘʥʽ 
ʤʘʶʪʴ ʘʙʦ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʦʩʪʦʨʦʚʫ ʧʨʠʚôʷʟʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʟʝʤʥʦʤʫ 
ʧʨʦʩʪʦʨʽ.  

ʅʘʧʨʠʢʣʘʜ, ʤʫʥʽʮʠʧʘʣʴʥʘ ɻɯʉ ʽʥʪʝʛʨʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʽʩʪʦʙʫʜʫ-
ʚʘʥʥʷ, ʥʘʩʝʣʝʥʥʷ, ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʞʠʪʣʦʚʠʡ ʽ ʥʝʞʠʪʣʦʚʠʡ ʬʦʥʜʠ, 
ʤʽʩʴʢʽ ʽʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʪʝʧʣʦʧʦʩʪʘ-
ʯʘʥʥʷ, ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ, ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, 
ʧʨʦ ʝʢʦʣʦʛʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ, ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ ʪʦʱʦ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʢʝʨʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜʩʠʩʪʝʤʘʤʠ ʤʽʩʪʘ ʢʦʤʧʣʝʢʩʥʦ (ʩʠʩʪʝʤʥʦ), ʚʠʟʥʘ-
ʯʘʪʠ ʚʧʣʠʚ ʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʽʥʰʽ.  

ɿʘʛʘʣʦʤ ʽʥʪʝʛʨʦʚʘʥʽ ʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ:  
ï ʨʝʘʣʽʟʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ (ʩʠʩʪʝʤʥʠʡ) ʧʽʜʭʽʜ ʧʨʠ ʘʥʘʣʽʟʽ ʩʫʪʥʦʩʪʝʡ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ; 
ï ʚʠʟʥʘʯʘʪʠ ʚʧʣʠʚ, ʟʘʣʝʞʥʦʩʪʽ, ʟʚôʷʟʢʠ ʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʷʚʠʱ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʥʘ ʽʥʰʽ;  
ï ʚʠʨʦʙʣʷʪʠ ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ; 
ï ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʽ ʥʝʩʫʧʝʨʝʯʥʽʩʪʴ ʫʩʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ; 
ï ʫʥʠʢʘʪʠ ʜʫʙʣʶʚʘʥʥʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ; 
ï ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʚʟʘʻʤʦʜʽʶ; 
ï ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʽ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʩʠʩʪʝʤ.  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʛʨʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ ʻ ʢʣʶʯʦʚʠʤ ʤʝʪʦʜʦʤ 
ɻɯʉ. ʏʠʤ ʙʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ, ʪʠʤ ʝʬʝʢʪʠʚʥʽʰʝ ʮʷ 
ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ. ʇʨʠʯʦʤʫ ʮʽ ʤʦʞʣʠʚʦʩʪʽ ʟʨʦʩʪʘʶʪʴ ʥʝ ʧʨʦʧʦʨʮʽʡʥʦ, ʘ ʟʘ 
ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʤ ʟʘʢʦʥʦʤ.  

ɻɯʉ ʽʥʪʝʛʨʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʜʘʥʽ ʘʣʝ ʡ ʧʝʨʝʜʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: 
ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʢʘʨʪʦʛʨʘʬʽʾ; ʪʝʭʥʦʣʦʛʽʾ ʙʘʟ ʜʘʥʠʭ; ʪʝʭʥʦʣʦʛʽʾ 
ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ 
ɿʝʤʣʽ (ɼɿɿ); ʪʝʭʥʦʣʦʛʽʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ web-ʩʝʨʚʽʩʽʚ ʫ ʚʽʜʢʨʠʪʠʭ ʩʝ-
ʨʝʜʦʚʠʱʘʭ ɯʥʪʝʨʥʝʪ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʨʦʟʰʠʨʶʶʪʴ 
ʤʦʞʣʠʚʦʩʪʽ ɻɯʉ, ʘʣʝ ʡ ʚʠʟʥʘʯʘʶʪʴ ʤʘʡʙʫʪʥʶ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ɻɯʉ ʫ 
ʟʚôʷʟʢʫ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʪʘ ʨʦʟʚʠʪʢʦʤ ʧʝʨʝʜʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʂʣʶʯʦʚʽ ʧʝʨʝʚʘʛʠ ɻɯʉ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.16.  
ɻɯʉ ï ʮʝ ʩʠʩʪʝʤʘ, ʷʢʘ ʽʥʪʝʛʨʫʻ ʟʥʘʥʥʷ. ʇʨʦʙʣʝʤʠ ʨʦʟʨʦʙʢʠ, ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʩʪʠʢʫ ʪʨʴʦʭ ʛʘʣʫʟʝʡ ʥʘʫʢʦ-
ʚʠʭ ʟʥʘʥʴ: ʢʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ, ʥʘʫʢʠ ʧʨʦ ɿʝʤʣʶ ʽ ʟʝʤʥʠʡ ʧʨʦʩʪʽʨ, ʛʘʣʫʟʽ 
ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʦʜʘʪʢʽʚ (ʨʠʩ. 1.17). 

 

 
 

ʈʠʩ. 1.16. ʂʣʶʯʦʚʽ ʧʝʨʝʚʘʛʠ ɻɯʉ 

ʂʣʶʯʦʚʽ ʧʝʨʝʚʘʛʠ ɻɯʉ 

ɿʨʫʯʥʝ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 
ʂʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ 
ʬʦʨʤʘʪʽ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʟʨʫʯʥʠʤ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ, ʱʦ ʩʧʨʦʱʫʻ 
ʧʦʙʫʜʦʚʫ ʟʘʧʠʪʽʚ ʽ ʾʭ ʥʘʩʪʫʧʥʠʡ ʘʥʘʣʽʟ. 

ʇʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ 
ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ ʪʘ ʧʦʙʫʜʦʚʠ ʟʚʽʪʽʚ ʧʨʦ ʙʫʜʴ-ʷʢʽ 
ʷʚʠʱʘ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ ʜʘʥʠʤʠ, ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ɯʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʫʩʝʨʝʜʠʥʽ ʦʨʛʘʥʽʟʘʮʽʾ 
ɻɯʉ ʧʦʻʜʥʫʶʪʴ ʜʘʥʽ, ʥʘʢʦʧʠʯʝʥʽ ʚ ʨʽʟʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ ʢʦʤʧʘʥʽʾ 
ʘʙʦ ʥʘʚʽʪʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ ʮʽʣʦʛʦ ʨʝʛʽʦʥʫ 

ɿʨʫʯʥʠʡ ʟʘʩʽʙ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 
ɻɯʉ ʦʧʪʠʤʽʟʫʶʪʴ ʧʨʦʮʝʩ ʜʝʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʢʦʩʤʽʯʥʠʭ ʽ ʘʝʨʦ-
ʟʥʽʤʘʥʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʧʝʨʝʜʥʴʦ ʩʪʚʦʨʝʥʽ ʧʣʘʥʠ ʤʽʩʮʝʚʦʩʪʽ, 
ʩʭʝʤʠ, ʢʨʝʩʣʝʥʥʷ, ʩʫʪʪʻʚʦ ʟʘʦʱʘʜʞʫʶʪʴ ʯʘʩʦʚʽ ʨʝʩʫʨʩʠ, ʘʚʪʦʤʘ-
ʪʠʟʫʶʯʠ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʟ ʢʘʨʪʘʤʠ, ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ 
ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ ʤʽʩʮʝʚʦʩʪ .̔ 
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ʈʠʩ. 1.17. ɺʟʘʻʤʦʟʚôʷʟʦʢ ɻɯʉ ʟ ʥʘʫʢʘʤʠ ʧʨʦ ɿʝʤʣʶ  
ʪʘ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʥʘʫʢʘʤʠ [55] 

 
ɺʠʭʦʜʷʯʠ ʟ ʪʘʢʦʾ ʢʦʥʮʝʧʮʽʾ ʨʦʟʫʤʽʥʥʷ ɻɯʉ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ: 
Å ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʮʽʡ ʩʫʢʫʧʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʛʘʣʫʟʽ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʥʝ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʩʫʯʘʩʥʫ ɻɯʉ ʫ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʤʫ ʟʥʘʯʝʥʥʽ;  
Å ʢʨʝʘʪʠʚʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ɻɯʉ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʟʥʘʥʥʷʤʠ ʽʟ ʟʘʟʥʘ-

ʯʝʥʠʭ ʛʘʣʫʟʝʡ.  
ɹʘʟʦʚʽ ʛʘʣʫʟʽ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.2.  

 
ʊʘʙʣʠʮʷ 1.2 

ɹʘʟʦʚʽ ʛʘʣʫʟʽ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ 
 

ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ 
ʅʘʫʢʠ ʧʨʦ ɿʝʤʣʶ, 

ʥʘʚʢʦʣʠʰʥʽʡ ʽ 
ʧʽʜʟʝʤʥʠʡ ʧʨʦʩʪʽʨʠ 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ  
ʜʦʜʘʪʢʠ 

ɯʥʬʦʨʤʘʪʠʢʘ ʪʘ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ɻʝʦʜʝʟʽʷ ʋʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʻʶ  

ʄʘʪʝʤʘʪʠʯʥʝ 
ʤʦʜʝʣʶʚʘʥʥʷ 

ɻʝʦʛʨʘʬʽʷ ʄʽʩʪʦʙʫʜʽʚʥʠʮʪʚʦ ʽ 
ʘʨʭʽʪʝʢʪʫʨʘ 

ʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʂʘʨʪʦʛʨʘʬʽʷ ɯʥʞʝʥʝʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 
ʊʝʢʩʪʦʚʽ ʪʘ ʛʨʘʬʽʯʥʽ 
ʨʝʜʘʢʪʦʨʠ 

ɸʝʨʦʢʦʩʤʽʯʥʘ ʟʡʦʤʢʘ ʋʧʨʘʚʣʽʥʥʷ ʥʝʨʫʭʦʤʽʩʪʶ 

ɽʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ ʌʦʪʦʛʨʘʤʤʝʪʨʽʷ ʊʨʘʥʩʧʦʨʪ ʽ ʣʦʛʽʩʪʠʢʘ 
ʉʂɹɼ ɼɿɿ ɽʢʦʣʦʛʽʷ 
ɯʥʬʦʨʤʘʮʽʡʥʽ ʤʝʨʝʞʽ ɻʣʦʙʘʣʴʥʽ ʩʠʩʪʝʤʠ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ 
ʇʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ 

ʆʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʴ  ɼʝʤʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ʉɸʇʈ  ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʣʦʚʠʭ 

ʚʽʜʦʤʩʪʚ 
  ɯʥʰʝ (ʫʩʴʦʛʦ ʙʣʠʟʴʢʦ 

80 ʜʠʩʮʠʧʣʽʥ) 
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ɸʥʘʣʽʟ. ɻɯʉ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ɯʉ ʪʠʤ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʝʬʝʢʪʠʚ-
ʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʽ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʤʦʞʫʪʴ 
ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ. ʉʫʯʘʩʥʽ 
ɻɯʉ ʚʦʣʦʜʽʶʪʴ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʜʣʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ. 
ʉʘʤʝ ʪʦʤʫ ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʥʘʟʠʚʘʶʪʴ "ʩʝʨʮʝʤ" ɻɯʉ [15].  

ɻɯʉ ʜʦʟʚʦʣʷʶʪʴ ʟʙʝʨʽʛʘʪʠ ʚʝʣʠʯʝʟʥʽ ʦʙôʻʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʥʠʭ ʫ 
ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʡ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘʙʘ-
ʛʘʪʦ ʰʚʠʜʰʝ, ʥʽʞ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ.  

ɸʥʘʣʽʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ɻɯʉ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ 
ʙʝʟʣʽʯ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʧʠʪʽʚ, ʚʠʨʽʰʫʚʘʪʠ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʦʨʦʚʠʭ 
ʟʘʜʘʯ ʫ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ. ʋʩʝ ʨʦʟʤʘʾʪʪʷ ʟʘʜʘʯ ʧʨʦʩʪʦʨʦʚʦʛʦ 
ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ 5 ʫʟʘʛʘʣʴʥʝʥʠʭ ʢʘʪʝʛʦʨʽʡ:  

1) ɸʥʘʣʽʟ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʎʽʡ ʢʘʪʝʛʦʨʽʾ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʩʪʦʨʦʚʠʡ 
ʟʘʧʠʪ: ʱʦ ʽʩʥʫʻ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʮʽ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ?  

ʑʦʙ ʧʦʙʘʯʠʪʠ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʠʡ ʽ ʷʢ ʚʠʛʣʷʜʘʻ ʦʙôʻʢʪ, ʱʦ ʮʽʢʘʚʠʪʴ ʢʦ-
ʨʠʩʪʫʚʘʯʘ ɻɯʉ, ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʘʨʪʠ. ʅʘ ʢʘʨʪʽ ʥʘʦʯʥʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʦʙôʻʢʪʽʚ, ʘ ʮʝ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ 
ʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ ʪʘ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʦʙʣʘʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʽʣʴʢʠ ʧʦʙʘʯʠʚ-
ʰʠ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ, ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ ʧʨʠʯʠʥʠ ʧʨʦʩʪʦʨʦʚʠʭ 
ʚʟʘʻʤʦʟʚôʷʟʢʽʚ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ, ʧʦ-
ʪʨʽʙʥʦ ʧʝʚʥʠʤ ʯʠʥʦʤ ʚʽʜʦʙʨʘʟʠʪʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʦʙôʻʢʪʠ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ 
ʟʥʘʯʝʥʥʷʭ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʘʧʨʠʢʣʘʜ, ʝʢʦʣʦʛ ʤʦʞʝ ʦʮʽʥʠʪʠ ʚʧʣʠʚ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʣʴʻʬʫ ʘʙʦ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ 
ʨʦʩʣʠʥʥʠʭ ʩʧʽʚʪʦʚʘʨʠʩʪʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʜʘʥʽ, ʘʨʭʽʪʝʢʪʦʨ 
ʤʦʞʝ ʩʧʣʘʥʫʚʘʪʠ ʨʦʟʤʽʱʝʥʥʷ ʧʝʚʥʦʛʦ ʦʙôʻʢʪʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʛʝʥʝʨʘʣʴ-
ʥʠʤ ʧʣʘʥʦʤ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ (ʧʣʘʥʦʤ ʽʩʥʫʶʯʦʾ ʟʘʙʫʜʦʚʠ ʽ ʧʣʘʥʦʤ 
ʽʥʞʝʥʝʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) ʘʥʘʣʽʪʠʢ ʨʘʡʚʽʜʜʽʣʫ ʤʽʣʽʮʽʾ, ʩʪʚʦʨʠʚʰʠ ʢʘʨʪʫ 
ʨʦʟʧʦʜʽʣʫ ʟʣʦʯʠʥʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʩʧʨʦʤʦʞʥʠʡ ʚʠʷʚʠʪʠ ʨʝʮʠʜʠʚʠ ʚ 
ʦʢʨʝʤʠʭ ʨʘʡʦʥʘʭ.  

2) ɿʘʜʦʚʦʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʫʤʦʚ. ʎʽʡ ʢʘʪʝʛʦʨʽʾ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘ-
ʣʽʟʫ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʠʪ: ɼʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʢʦʥʢʨʝʪʥʽ ʧʨʦʩʪʦʨʦʚʽ ʫʤʦʚʠ?  

ʅʘʡʧʨʦʩʪʽʰʠʡ ʟʘʧʠʪ ʧʨʦ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʘ 
ʦʜʥʽʻʶ ʫʤʦʚʦʶ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʜʦʩʪʘʪʥʴʦ ʚʠʢʦʥʘʪʠ ʦʜʥʫ ʰʪʘʪ-
ʥʫ ʦʧʝʨʘʮʽʶ.  

ɹʽʣʴʰ ʩʢʣʘʜʥʠʡ ʟʘʧʠʪ ʧʨʦ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʤʦʞʝ ʚʢʣʶʯʘ-
ʪʠ ʧʝʚʥʠʡ ʥʘʙʽʨ ʫʤʦʚ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʚʞʝ ʧʦʪʨʝʙʫʻʪʴʩʷ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʥʠʟʢʠ ʦʧʝʨʘʮʽʡ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ. ʅʘʧʨʠʢʣʘʜ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ 
ʤʘʡʜʘʥʯʠʢ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʧʣʦʱʝʶ 2 ʛʘ ʚ ʤʝʞʘʭ ʜʦ 200 ʤ ʚʽʜ ʤʽʩʪʘ ʂʠʻʚʘ 
ʟ ˇʨʫʥʪʘʤʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ 1 ʢʛ/ʩʤ2; ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 
ʪʦʨʛʦʚʦʛʦ, ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʘʙʦ ʙʽʟʥʝʩ-ʮʝʥʪʨʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʛʘʪʴʦʭ, 



 
 

57

ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʩʪʦʨʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʘʙʦ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʫ ʪʨʘʩʫ ʪʨʫʙʦʧʨʦ-
ʚʦʜʫ ʘʙʦ ʰʣʷʭʦʧʨʦʚʦʜʫ, ʱʦ ʧʣʘʥʫʻʪʴʩʷ ʧʦʙʫʜʫʚʘʪʠ ʧʦʨʫʯ ʽʟ ʥʘʩʝʣʝʥʠʤ 
ʧʫʥʢʪʦʤ. 

3) ʏʘʩʦʚʠʡ ʘʥʘʣʽʟ. ʎʽʡ ʢʘʪʝʛʦʨʽʾ ʚʽʜʧʦʚʽʜʘʻ ʟʘʧʠʪ: ʷʢʽ ʟʤʽʥʠ ʚʽʜʙʫʣʠʩʷ 
ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ ʟʘ ʟʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ? ɺʽʜʧʦʚʽʜʴ ʥʘ ʮʝ ʧʠʪʘʥʥʷ ʧʨʝʜ-
ʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʧʨʦʙʫ ʚʠʟʥʘʯʠʪʠ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʣʠʩʴ ʫ ʧʨʦʩʪʦʨʽ ʡ ʫ ʯʘʩʽ, 
ʪʝʥʜʝʥʮʽʾ ʮʠʭ ʟʤʽʥ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ. ʅʘʧʨʠʢʣʘʜ, ʷʢʘ ʪʝʥʜʝʥʮʽʷ ʧʦʰʠ-
ʨʝʥʥʷ ʛʨʠʧʫ ʚ ʨʝʛʽʦʥʽ, ʷʢʽ ʥʦʚʽ ʦʙôʻʢʪʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʦʩʪʘʥʥʽʡ ʨʽʢ, ʥʘʩʢʽʣʴʢʠ 
ʽ ʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʚʽʜʙʫʣʦʩʷ? ɿʙʝʨʽʛʘʶʯʠ ʽ ʧʦʨʽʚʥʶ-
ʶʯʠ ʢʘʨʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ, ɻɯʉ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ, 
ʪʦʙʪʦ ʧʨʦʚʝʩʪʠ ʯʘʩʦʚʠʡ ʘʥʘʣʽʟ.  

4) ɺʠʷʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ. ʎʽʡ ʢʘʪʝʛʦʨʽʾ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʩʪʦʨʦʚʠʡ ʟʘʧʠʪ: 
ʷʢʽ ʧʨʦʩʪʦʨʦʚʽ ʩʪʨʫʢʪʫʨʠ ʘʙʦ ʨʦʟʧʦʜʽʣʠ ʽʩʥʫʶʪʴ? ʅʘʧʨʠʢʣʘʜ, ʩʢʽʣʴʢʠ ʻ 
ʘʥʦʤʘʣʽʡ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʦʚʽ, ʪʘ ʜʝ ʚʦʥʠ ʟʥʘʭʦ-
ʜʷʪʴʩʷ; ʷʢʠʡ ʨʦʟʧʦʜʽʣ ʥʘʩʝʣʝʥʥʷ ʚ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ; ʷʢʽ ʜʽʣʷʥʢʠ ʜʦʨʦʛʠ 
ʻ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ; ʷʢʠʡ ʨʦʟʧʦʜʽʣ ʚʘʨʪʦʩʪʽ ʥʝʨʫʭʦʤʦʩʪʽ ʥʘ 
ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ; ʷʢʠʡ ʨʦʟʧʦʜʽʣ ʚʘʨʪʦʩʪʽ ʟʝʤʣʽ ʚ ʨʝʛʽʦʥʽ?  

ɺʠʜʽʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʩʪʨʫʢʪʫʨ ï ʮʝ ʩʢʣʘʜʥʝ ʧʠʪʘʥʥʷ, ʱʦ 
ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʨʩʝʥʘʣʫ ʧʦʪʫʞʥʠʭ ʟʘʩʦʙʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ.  

5) ʆʮʽʥʢʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʮʝʥʘʨʽʾʚ. ʉʮʝʥʘʨʽʡ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʠʪʘʥʴ 
ʪʠʧʫ: "ʑʦ ʚʽʜʙʫʜʝʪʴʩʷ, ʷʢʱʦ...?" ʅʘʧʨʠʢʣʘʜ, ʱʦ ʚʽʜʙʫʜʝʪʴʩʷ, ʷʢʱʦ ʽʥʪʝʥ-
ʩʠʚʥʽʩʪʴ ʪʘʥʝʥʥʷ ʩʥʽʞʥʦʛʦ ʧʦʢʨʠʚʫ ʩʪʘʥʝ ʢʨʠʪʠʯʥʦʶ; ʷʢʽ ʚʠʪʨʘʪʠ ʥʝʦʙ-
ʭʽʜʥʦ ʧʦʥʝʩʪʠ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ ʥʘ 3 ʤ; ʷʢ ʟʤʽʥʠʪʴʩʷ ʷʢʽʩʪʴ 
ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʽʜʜʘʣʝʥʦʛʦ ʤʽʢʨʦʨʘʡʦʥʫ, ʷʢʱʦ ʩʢʦʨʦʪʠʪʠ 
ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ ʟ ʨʠʥʢʫ "ʊʨʦʻʱʠʥʘ" ʽ ʜʦʜʘʪʠ ʪʘʢʫ ʞ ʢʽʣʴ-
ʢʽʩʪʴ ʪʨʦʣʝʡʙʫʩʽʚ? ʋ ʪʘʢʠʭ ʽ ʘʥʘʣʦʛʽʯʥʠʭ ʚʠʧʘʜʢʘʭ ʢʦʨʠʩʪʫʚʘʯ ʚʠʢʦʨʠʩʪʦ-
ʚʫʻ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʢʘʨʪʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ 
ʪʘʢʦʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʛʽʧʦʪʝʪʠʯʥʫ ʩʠʪʫʘʮʽʶ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ 
ʨʦʟʚʠʪʦʢ ʽ ʥʘʩʣʽʜʢʠ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʽ 
ʘʚʘʨʽʡ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʤʽʪʥʝ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʘʥʘʣʽʪʠʯʥʠʭ ʽ 
ʤʦʜʝʣʶʶʯʠʭ ʬʫʥʢʮʽʡ ɻɯʉ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ArcGIS 10.1 (ɽSRI) ʚʢʣʶ-
ʯʘʻ ʜʦʩʪʫʧʥʽ ʜʣʷ ʦʩʚʦʻʥʥʷ ʤʦʜʫʣʽ Spatial Analyst, 3D Analyst, Network 
Analyst, Geostatistical Analyst. 

ɺʽʟʫʘʣʽʟʘʮʽ .̫ ʉʫʯʘʩʥʽ ɻɯʉ ʚʦʣʦʜʽʶʪʴ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʜʣʷ 
ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʝʤʘʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ɻɯʉ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʟʘ ʜʦ-
ʧʦʤʦʛʦʶ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʦʙʨʘʟʽʚ, ʜʽʘʛʨʘʤ, ʛʨʘʬʽʢʽʚ, ʦʬʦʨʤʣʝʥʠʭ ʙʘʛʘʪʠʤ 
ʘʨʩʝʥʘʣʦʤ ʦʙʨʘʟʦʪʚʦʨʯʠʭ ʟʘʩʦʙʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʣʷ ʟʨʫʯʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ 
ʽʥʬʦʨʤʘʮʽʾ.  

ʆʙôʻʢʪʠ ʢʘʨʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʘʙʦ ʥʘʜʨʫʢʦʚʘʥʽ ʚ ʙʫʜʴ-ʷʢʽʡ 
ʢʦʤʙʽʥʘʮʽʾ ʽ ʬʘʢʪʠʯʥʦ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʘʩʰʪʘʙʽ ʢʘʨʪʠ, ʨʦʙʣʷʯʠ ʮʠʬʨʦʚʽ 
ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʜʘʥʽ ʙʽʣʴʰ ʛʥʫʯʢʠʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʘʧʝʨʦʚʠʤʠ 
ʢʘʨʪʘʤʠ.  



 
 

58

ɹʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʝʬʝʢʪʠʚʥʽʰʝ ʤʠʩʣʷʪʴ ʽ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ, ʷʢʱʦ ʾʭ 
ʧʨʦʙʣʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʬʦʨʤʽ ʢʘʨʪʠʥ, ʢʨʝʩʣʝʥʴ, ʜʽʘʛʨʘʤ, ʽʣʶʩʪʨʘʮʽʡ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʶʭʫ, ʜʦʪʠʢʫ ʽ ʩʣʫʭʫ ʣʶʜʠʥʘ ʦʪʨʠʤʫʻ ʣʠʰʝ 30 % ʟʘʛʘʣʴʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʚʽʪ, ʘ 60 % (ʚʜʫʤʘʡʪʝʩʷ, ʚʜʚʽʯʽ ʙʽʣʴʰʝ!) ʣʶʜʠʥʘ ʩʧʨʠʡʤʘʻ 
ʯʝʨʝʟ ʟʽʨ. ʉʘʤʝ ʪʦʤʫ ʚ ʥʘʨʦʜʽ ʢʘʞʫʪʴ: "ʂʨʘʱʝ ʦʜʠʥ ʨʘʟ ʧʦʙʘʯʠʪʠ, ʥʽʞ ʩʪʦ 
ʨʘʟʽʚ ʧʦʯʫʪʠ".  

ɺʣʘʩʪʠʚʦʩʪʽ ʦʢʘ ʣʶʜʠʥʠ ʜʦʟʚʦʣʷʶʪʴ ʤʠʪʪʻʚʦ ʦʮʽʥʶʚʘʪʠ ʚʠʜʠʤʫ ʩʠʪʫ-
ʘʮʽʶ ʚ ʮʽʣʦʤʫ. ʗʢʱʦ ʫʷʚʠʪʠ ʨʦʙʦʪʫ ʘʚʽʘʜʠʩʧʝʪʯʝʨʘ, ʷʢʠʡ ʦʪʨʠʤʫʻ ʽʥʬʦʨ-
ʤʘʮʽʶ ʧʨʦ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʟʦʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʜʝʩʷʪʢʽʚ ʣʽʪʘʢʽʚ (ʨʠʩ. 1.18), 
ʪʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʘʥʘʣʽʟ ʮʴʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʰʝʥʴ ʯʝʨʝʟ 
ʚʽʟʫʘʣʽʟʘʮʽʶ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʦ ʝʬʝʢʪʠʚʥʽʰʝ, ʥʽʞ ʫ 
ʚʠʧʘʜʢʫ ʦʧʨʘʮʴʦʚʫʚʘʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʣʫʭ. 

 

  
 

ʈʠʩ. 1.18. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʝʨʝʙʫʚʘʥʥʷ ʣʽʪʘʢʽʚ  
ʫ ʟʦʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʜʠʩʧʝʪʯʝʨʘ 

 
ɻɯʉ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʙʝʟʣʽʯ ʟʘʧʠʪʽʚ ʽ ʥʘʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʽ 

ʟʨʦʟʫʤʽʣʦʶ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟ ʜʠʪʠʥʩʪʚʘ ʤʦʚʦʶ ʢʘʨʪ.  
ɻɯʉ ï ʮʝ ʟʘʩʽʙ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡ-

ʤʘʶʪʴʩʷ, ʥʘ ʦʩʥʦʚʽ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʢʠ ʡ ʘʥʘʣʽʟʫ 
ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ.  

ʎʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʣʷʪʴ ɻɯʉ ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʦʶ ʩʠʩʪʝʤʦʶ ʜʣʷ 
ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʣʶʜʝʡ ʽ ʦʨʛʘʥʽʟʘʮʽʡ, ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʪʘ 
ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ɻɯʉ ʚʽʜ ʽʥʰʠʭ ɯʉ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʮʝ: 
ï ʣʶʜʠʥʦ-ʧʨʦʛʨʘʤʥʦ-ʤʘʰʠʥʥʠʡ ʢʦʤʧʣʝʢʩ ʽʟ ʧʨʠʡʦʤʫ, ʦʙʨʦʙʢʠ, ʟʙʝ-

ʨʝʞʝʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ ʧʝʨʝʜʘʯʽ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʩʪʦʨʦʚʦ-ʨʦʟʧʦʜʽʣʝʥʦʾ ʽʥʬʦʨ-
ʤʘʮʽʾ;  

ï ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʙʫʜʴ-ʷʢʫ ʩʠʪʫʘʮʽʶ, ʷʢʘ 
ʚʠʥʠʢʣʘ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʪʝʨʠʪʦʨʽʾ, ʟ ʦʪʨʠʤʘʥʥʷʤ ʟʘ ʥʝʶ ʚʩʽʻʾ ʥʝʦʙʭʽʜʥʦʾ 
ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽ ʪʝʤʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ;  



 
 

59

ï ʤʦʞʣʠʚʽʩʪʴ ʥʘʢʣʘʜʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʪʝʤʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʪʦʡ 
ʩʘʤʠʡ ʧʨʦʩʪʦʨʦʚʠʡ ʢʦʥʪʫʨ ʡ ʦʪʨʠʤʘʥʥʷ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝʨʠʪʦʨʽʶ;  

ï ʘʥʘʣʽʪʠʯʥʝ, ʢʘʨʪʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʘʥʘʣʽʟ ʟ ʦʜʥʦʯʘʩʥʦʶ 
ʧʦʙʫʜʦʚʦʶ ʙʫʜʴ-ʷʢʠʭ ʢʘʨʪ, ʧʣʘʥʽʚ ʽ ʩʭʝʤ; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ, ʷʚʠʱ ʽ ʚʠʚʯʝʥʥʷ ʟʤʽʥ 
ʾʭʥʴʦʛʦ ʩʪʘʥʫ ʚ ʯʘʩʽ;  

ï ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʡ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʧʦʜʘʥʥʷ ʚ 
ʜʠʥʘʤʽʯʥʦʤʫ ʨʝʞʠʤʽ;  

ï ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʪʘ ʪʝʨʠʪʦʨʽʷʤʠ;  
ï ʰʚʠʜʢʽʩʪʴ, ʷʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ;  
ï ʧʦʻʜʥʘʥʥʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʟʥʝʩʫ; 
ï ʥʦʚʠʡ ʩʚʽʪʦʛʣʷʜ ʽ ʥʦʚʝ ʤʠʩʣʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʧʨʦʩʪʦʨʦʚʽʡ 

ʽʜʝʦʣʦʛʽʾ. 
ɻɯʉ ʥʝ ʻ ʝʣʝʢʪʨʦʥʥʦʶ ʢʦʧʽʻʶ ʧʘʧʝʨʦʚʠʭ ʢʘʨʪ, ʦʩʢʽʣʴʢʠ ʤʘʶʪʴ ʥʝʟʨʽʚ-

ʥʷʥʥʦ ʙʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʡ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ 
ʧʨʦ ʪʝʨʠʪʦʨʽʶ ʽ ʾʾ ʦʙôʻʢʪʠ. ɻɯʉ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ ʪʠʧʫ 
Corel Draw ʘʙʦ Photoshop ʦʨʛʘʥʽʟʘʮʽʻʶ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʥʘ ʪʦʯʥʽʡ 
ʛʝʦʛʨʘʬʽʯʥʽʡ ʦʩʥʦʚʽ, ʪʦʧʦʣʦʛʽʻʶ, ʧʨʦʝʢʮʽʷʤʠ ʽ ʩʠʩʪʝʤʦʶ ʢʦʦʨʜʠʥʘʪ, ʘ 
ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʂɹɼ). 

ɻɯʉ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʉʂɹɼ ʤʦʞʣʠʚʽʩʪʶ ʩʠʩʪʝʤʘʪʠʟʘ-
ʮʽʾ ʽ ʟʽʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʧʠʪʽʚ ʥʘ ʧʨʦʩʪʦʨʦʚʽʡ ʦʩʥʦʚʽ. 

ʇʨʘʙʘʪʴʢʘʤʠ ɻɯʉ ʚʚʘʞʘʶʪʴʩʷ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ ɯʉ, ʷʢʽ ʥʘʙʫʣʠ ʰʠʨʦ-
ʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 

 
 

1.11. ɼʞʝʨʝʣʘ ʚʠʥʠʢʥʝʥʥʷ ɻɯʉ 
 
ʈʦʟʚʠʪʦʢ ɻɯʉ ʫ ʾʭ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʟʫʤʦʚʣʝʥʠʡ ʙʫʨʭʣʠʚʠʤ ʨʦʟ-

ʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʝʨʝʜʫʩʽʤ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 
ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥ-
ʥʷ ʤʝʨʝʞʘʤʠ, ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʪʘ ʘʧʘʨʘʪʥʦʾ ʙʘʟʠ.  

 
 

1.11.1. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 
 
ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ) ï ʢʦʤʧʣʝʢʩ 

ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʘʙʦ ʾʭ ʽʥʬʦʨʤʘ-
ʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʛʨʘʬʽʢʠ. 

ʉɸʇʈ ʚʢʣʶʯʘʻ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ: 
Å CAD (ʘʥʛʣ. Computer-aided design) ï ʪʝʭʥʦʣʦʛʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ; 
Å CAM (ʘʥʛʣ. Computer-aided manufacturing) ï ʪʝʭʥʦʣʦʛʽʷ ʘʚʪʦʤʘʪʠ-

ʟʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 
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Å CAE (ʘʥʛʣ. Computer-aided engineering) ï ʪʝʭʥʦʣʦʛʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘ-
ʥʦʾ ʨʦʟʨʦʙʢʠ; 

Å CALS (ʘʥʛʣ. Continuous Acquisition and Life cycle Support) ï 
ʧʦʩʪʽʡʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʧʦʩʪʘʚʦʢ ʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʉɸʇʈ ʜʣʷ ʇʂ ʜʦʟʚʦʣʷʻ ʾʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʨʽʟʥʠʭ 
ʛʘʣʫʟʷʭ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʨʦʙʣʝʥʽ ʪʘʢʽ ʩʠʩʪʝʤʠ, ʷʢ DataCAD, AutoCAD, 
CAD-KEY-3, DesignCAD 3D, Anvil 1000, MaxiCAD, Mega Model, 
MicroStation JRC, CAD-One, ModelMate Plus, VersaCAD DESIGN ʪʦʱʦ.  

ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʉɸʇʈ ï ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʨʦʝʢʪʥʠʭ ʨʽ-
ʰʝʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʤʘʰʠʥʥʦʾ ʛʨʘʬʽʢʠ ï ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 
ɻɯʉ ʥʘ ʨʽʚʥʽ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ (ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ 
ʤʽʩʮʝʚʦʩʪʽ) ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʘʨʪ ʥʘ ʦʩʥʦʚʽ ʚʞʝ ʟʽʙʨʘʥʦʾ, ʫʥʽʬʽʢʦʚʘʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ. ɺ ʧʨʦʮʝʩʽ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʝʩʣʝʥʴ, ʛʨʘʬʽʢʽʚ ʽ ʜʽʘʛʨʘʤ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʉɸʇʈ ʤʘʻ ʽʩʪʦʪʥʽ ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤ 
ʢʨʝʩʣʝʥʥʷʤ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ:  

ï ʟʥʘʯʥʦʶ ʰʚʠʜʢʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʢʨʝʩʣʝʥʴ; 
ï ʧʽʜʚʠʱʝʥʥʷʤ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʢʨʝʩʣʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʜʝʪʘ-

ʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʙʫʜʴ-ʷʢʦʛʦ ʝʣʝʤʝʥʪʘ ʢʨʝʩʣʝʥʥʷ ʚ ʜʦʚʽʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ;  
ï ʧʦʢʨʘʱʘʥʥʷʤ ʷʢʦʩʪʽ ʢʨʝʩʣʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʦʛʦ ʚʥʝʩʝʥʥʷ 

ʧʨʘʚʢʠ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ;  
ï ʤʦʞʣʠʚʽʩʪʶ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʢʦʧʽʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʙʫʜʴ-ʷʢʝ ʢʨʝʩ-

ʣʝʥʥʷ ʯʠ ʡʦʛʦ ʯʘʩʪʠʥʘ ʤʦʞʫʪʴ ʙʫʪʠ ʟʙʝʨʝʞʝʥʽ ʽ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʦʚʪʦʨ-
ʥʦ ʚʠʢʦʨʠʩʪʘʥʽ. 

ʇʝʨʚʽʩʥʦ ʉɸʇʈ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʷʢ ʜʚʦʤʽʨʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʙʝʟ-
ʧʝʯʫʚʘʣʠ ʪʽʣʴʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚʠʧʫʩʢʫ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 
ʇʦʜʘʣʴʰʘ ʝʚʦʣʶʮʽʷ ʩʠʩʪʝʤ ʧʦʚôʷʟʘʥʘ ʟ ʫʚʝʜʝʥʥʷʤ ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ 
ʦʙôʻʢʪʽʚ ʽ ʦʧʝʨʘʮʽʡ ʥʘʜ ʥʠʤʠ. 

ʇʦʟʠʪʠʚʥʠʤ ʫ ʉɸʇʈ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʧʽʜʪʨʠʤʫʶʪʴ ʚʝʣʠʢʠʡ ʘʨʩʝʥʘʣ 
ʧʨʠʩʪʨʦʾʚ ʫʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 
ʪʝʤʘʪʠʯʥʠʤʠ ʰʘʨʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʥʝ ʟʘʚʞʜʠ ʩʧʨʦʤʦʞʥʽ ʟʘʙʝʟʧʝʯʠʪʠ 
ʨʦʙʦʪʫ ʟ ʧʨʦʩʪʦʨʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʟʦʢʨʝʤʘ ʟ ʢʘʨʪʦʶ. ɻʦʣʦʚʥʦʶ ʧʨʠʯʠ-
ʥʦʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʉɸʇʈ ʜʝʢʘʨʪʦʚʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʦʧʠʩʫ 
ʝʣʝʤʝʥʪʽʚ ʢʨʝʩʣʝʥʴ ʽ ʤʘʥʽʧʫʣʷʮʽʷ ʪʽʣʴʢʠ ʟ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʨʠʤʽʪʠʚʘʤʠ: 
ʢʦʣʘʤʠ, ʝʣʽʧʩʘʤʠ, ʮʠʣʽʥʜʨʘʤʠ, ʢʫʙʘʤʠ, ʘ ʥʝ ʟ ʨʝʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ.  

ʑʝ ʦʜʥʽʻʶ ʧʨʠʯʠʥʦʶ ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʉɸʇʈ ʜʣʷ ʨʦʟʚôʷʟʢʫ 
ʟʘʚʜʘʥʴ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ɻɯʉ, ʻ ʦʙʤʝʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʪʝʤʘʪʠʯʥʠ-
ʤʠ ʜʘʥʠʤʠ ʚ ʦʧʠʩʽ ʦʙôʻʢʪʽʚ. ɹʝʟ ʮʽʻʾ ʯʘʩʪʠʥʠ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʘʥʘʣʽʟʫ 
ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʝ. ɺ ʉɸʇʈ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ 
ʦʙôʻʢʪʘ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʪʠʧʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ. ɺ ɻɯʉ ʮʠʬʨʦʚʝ ʤʦʜʝʣʶ-
ʚʘʥʥʷ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʝ, ʘ ʢʣʘʩ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʚʢʣʶʯʘʻ ʙʽʣʴʰʫ ʢʽʣʴ-
ʢʽʩʪʴ ʪʠʧʽʚ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʉɸʇʈ. ɸʣʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟôʷʚʠʣʠʩʷ ʪʘʢʽ ʉɸʇʈ, 
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ʷʢʽ ʚʞʝ ʤʘʡʞʝ ʥʝ ʤʘʶʪʴ ʚʠʱʝʥʘʟʚʘʥʠʭ ʥʝʜʦʣʽʢʽʚ. ʎʝ ʪʘʢʽ, ʷʢ AutoCAD MAP 
i Autodesk World (ʢʦʤʧʘʥʽʾ Autodesk Limited, ʉʐɸ). ʂʨʽʤ ʮʽʻʾ ʬʽʨʤʠ ʥʘ 
ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʉɸʇʈ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʪʘʢʽ ʚʽʜʦʤʽ 
ʬʽʨʤʠ, ʷʢ Seli, Intergraph, DesignCAD, MicroStation, Bentley ʪʘ ʽʥʰʽ. 

ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʉɸʇʈ ʚʽʜ ɻɯʉ ʻ ʪʝ, ʱʦ ʚ ɻɯʉ ʜʘʥʽ ʚ ʤʝʞʘʭ 
ʦʜʥʦʛʦ ʰʘʨʫ ʦʜʥʦʨʽʜʥʽ, ʘ ʚ ʉɸʇʈ ï ʥʽ. ʂʨʽʤ ʪʦʛʦ, ʉɸʇʈ, ʟʘʟʚʠʯʘʡ, ʥʝ ʥʘ-
ʜʘʶʪʴ ʨʦʟʚʠʥʝʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʢʣʶʯʝʥʥʷ ʙʘʟ ʜʘʥʠʭ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʦʨʛʘʥʽ-
ʟʘʮʽʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʤʦʜʝʣʴ ʜʘʥʠʭ, ʷʢʘ 
ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʙʘʟʽ ʟʦʚʥʽʰʥʴʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʂɹɼ). 

ʇʨʦʪʝ ʪʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʦʩʪʘʥʥʽʭ ʚʝʨʩʽʷʭ CAD-ʩʠʩʪʝʤ (ʘʥʘʣʦ-
ʛʽʯʥʦ ɻɯʉ) ʟôʷʚʠʣʠʩʴ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʨʦʩʪʘʶʯʦʶ ʧʦʧʫʣʷʨ-
ʥʽʩʪʶ ɻɯʉ ʽ ʚʪʨʘʪʦʶ ʚʠʨʦʙʥʠʢʘʤʠ ʧʨʦʜʫʢʪʽʚ ʉɸʇʈ ʯʘʩʪʠʥʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 
 

1.11.2. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʩʠʩʪʝʤʠ ʪʘ ʩʠʩʪʝʤʠ 
ʥʘʩʪʽʣʴʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 

 
ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʩʠʩʪʝʤʘ (ɸʂʉ) ï ʢʦʤʧʣʝʢʩ ʪʝʭ-

ʥʽʯʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʩʦ-
ʙʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʫ ʮʠʬʨʦʚʽʡ ʽ (ʘʙʦ) ʛʨʘʬʽʯʥʽʡ ʬʦʨʤʽ. 

ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʢʦʤʧôʶʪʝʨʥʝ ʟʙʝʨʝʞʝʥʥʷ ʪʦʯʦʢ ʽ 
ʣʽʥʽʡ ʚ ʦʜʥʦʤʫ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʪʝʤʘʪʠʯʥʠʭ ʰʘʨʽʚ ʜʘʥʠʭ. ʎʽ ʰʘʨʠ ʤʦʞʥʘ 
ʚʽʜʦʙʨʘʞʘʪʠ ʦʢʨʝʤʦ ʘʙʦ ʚ ʩʫʢʫʧʥʦʩʪʽ, ʦʜʥʘʢ ɸʂʉ ʥʝ ʟʜʘʪʥʽ ʦʙôʻʜʥʫʚʘʪʠ 
ʦʙôʻʢʪʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʰʘʨʽʚ.  

ʇʨʦʬʝʩʽʡʥʽ ɸʂʉ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʧʨʦʜʫʢʪ, ʷʢʽʩʪʴ ʷʢʦʛʦ ʥʝ 
ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʠʧʦʛʨʘʬʩʴʢʦʤʫ, ʦʜʥʘʢ ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʫʧʨʘʚʣʽʥʥʷ 
ʜʘʥʠʤʠ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʽ ʧʨʘʢʪʠʯʥʦ ʧʦʟʙʘʚʣʝʥʽ ʟʘʩʦʙʽʚ ʘʥʘʣʽʟʫ.  

ɸʂʉ ʜʦʙʨʝ ʩʧʨʘʚʣʷʶʪʴʩʷ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʩʪʘʥʜʘʨʪʥʠʭ ʢʘʨʪ, ʜʝ ʚʩʽ 
ʝʣʝʤʝʥʪʠ ʟʤʽʩʪʫ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʽ, ʘ ʦʙôʻʢʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʩʧʝ-
ʮʽʘʣʴʥʠʭ ʙʽʙʣʽʦʪʝʢʘʭ, ʷʢʽ ʤʘʶʪʴ ʩʚʽʡ ʩʠʤʚʦʣ ʽ ʢʦʜ.  

ɺ ɸʂʉ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʚʩʝ, ʘʞ ʜʦ ʟʘʣʠʚʦʢ, ʰʪʨʠʭʫʚʘʥʥʷ, ʚʠʜʽʚ ʽ 
ʨʦʟʤʽʨʽʚ ʰʨʠʬʪʽʚ. ɿʦʙʨʘʞʝʥʥʷ ʥʘ ʢʘʨʪʫ ʥʘʥʦʩʠʪʴʩʷ ʚ ʯʽʪʢʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 
ʧʨʠʡʥʷʪʠʤʠ ʫʤʦʚʥʠʤʠ ʟʥʘʢʘʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʩʪʚʦʨʶ-
ʚʘʪʠ ʩʪʘʥʜʘʨʪʥʽ ʢʘʨʪʠ ʜʫʞʝ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʘʣʝ ʦʩʢʽʣʴʢʠ ɸʂʉ ʧʦʟʙʘʚʣʝʥʽ 
ʤʦʞʣʠʚʦʩʪʝʡ ʤʦʜʝʣʶʚʘʥʥʷ ʡ ʘʥʘʣʽʟʫ, ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʚʧʦʨʘʪʠʩʷ, ʥʘʧʨʠʢ-
ʣʘʜ, ʽʟ ʪʝʤʘʪʠʯʥʠʤ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷʤ, ʟʘʚʜʘʥʥʷʤʠ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ 
ʫʧʨʘʚʣʽʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʦʤ ʪʦʱʦ.  

ʎʠʬʨʦʚʽ ʛʝʦʜʝʟʽʷ ʪʘ ʢʘʨʪʦʛʨʘʬʽʷ (Automated Mapping, AM) ʩʪʘʣʠ 
ʦʜʥʠʤ ʽʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ ʚʠʥʠʢʥʝʥʥʷ ɻɯʉ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʦʧʠʩʫʶʪʴ, 
ʩʪʨʫʢʪʫʨʫʶʪʴ, ʟʙʝʨʽʛʘʶʪʴ ʽ ʦʧʨʘʮʴʦʚʫʶʪʴ ʧʨʦʩʪʦʨʦʚʫ ʛʝʦʜʝʟʠʯʥʫ ʪʘ 
ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʚʠʨʽʰʫʶʪʴ ʟʘʜʘʯʽ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʘʣʛʝʙʨʠ.  

ʉʠʩʪʝʤʠ ʥʘʩʪʽʣʴʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʨʪʦʛʨʘʬʽʯ-
ʥʝ ʧʦʜʘʥʥʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʜʘʥʠʤʠ. ʋ ʪʘʢʠʭ ʩʠʩʪʝ-
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ʤʘʭ ʢʘʨʪʘ ʻ ʙʘʟʦʶ ʜʘʥʠʭ. ɹʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ ʥʘʩʪʽʣʴʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 
ʤʘʻ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʡ 
ʥʘʩʪʨʦʶʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʽ ʧʘʢʝʪʠ ʧʨʘʮʶʶʪʴ ʥʘ ʥʘʩʪʽʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʘʭ ï 
PC, Macintosh ʽ ʤʦʜʝʣʷʭ UNIX ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ. 

 
 

1.11.3. ʉʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʘʤʠ  
 

AM / FM (Automated Mapping / Facilities Management ï ɸʚʪʦʤʘʪʠʟʦ-
ʚʘʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ / ʂʝʨʫʚʘʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʦʙʣʘʜʥʘʥʥʷ) ï ʩʠʩʪʝʤʠ 
ʢʝʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ, 
ʽʟ ʢʦʞʥʠʤ ʟ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʽʩʪʦʪʥʘ ʟʤʽʩʪʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ.  

ʇʨʦʩʪʦʨʦʚʘ ʽʥʬʦʨʤʘʮʽʷ FM-ʩʠʩʪʝʤ ʚʢʣʶʯʘʻ ʽʥʬʦʨʤʘʮʽʶ ʟ ʧʨʦʝʢʪʽʚ 
ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ, ʧʦʙʫʜʦʚʘʥʠʭ ʫ ʉɸʇʈ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʟʘʚʜʘʥʴ ʫʧʨʘʚ-
ʣʽʥʥʷ ʤʝʨʝʞʘʤʠ ʟʘʟʚʠʯʘʡ ʥʝ ʧʦʪʨʽʙʥʘ ʤʝʪʨʠʯʥʘ ʪʦʯʥʽʩʪʴ ʽ ʨʝʘʣʴʥʝ ʧʦʣʦ-
ʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʫ ʧʨʦʩʪʦʨʽ. ʎʝ ʟʙʣʠʞʫʻ ɸʄ / Fʄ ʽʟ ʉɸʇʈ. ɼʦ ʧʨʦʛʨʘʤʥʠʭ 
ʩʠʩʪʝʤ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʧʣʘʪʬʦʨʤʽ ʉɸʇʈ ʽ ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚôʷʟʦʢ 
ʧʨʦʝʢʪʥʠʭ ʟʘʜʘʯ, ʚʽʜʥʦʩʷʪʴʩʷ CADdy ʬʽʨʤʠ Ziegler (ʅʽʤʝʯʯʠʥʘ), ʛʨʫʧʘ 
ʧʨʦʜʫʢʪʽʚ CREDO ʬʽʨʤʠ "ʂʨʝʜʦ-ɼʽʘʣʦʛ" (ʄʽʥʩʴʢ, ɹʽʣʦʨʫʩʴ), ʩʠʩʪʝʤʘ 
ReCAD (ʨʦʟʨʦʙʢʘ ʊʆɺ ɯɼʎ "ɯʥʜʦʨ", ʊʦʤʩʴʢ), ʩʽʤʝʡʩʪʚʦ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦ-
ʜʫʢʪʽʚ Civil Engineering ʢʦʨʧʦʨʘʮʽʾ Intergraph, ʉʐɸ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ.  

ʇʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʨʦʜʠʥʠ Civil Engineering ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟ-
ʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʽ ʟʘʣʽʟʥʠʮʴ, ʣʘʥʜʰʘʬʪʽʚ ʽ ʽʥʞʝʥʝʨʥʠʭ 
ʤʝʨʝʞ. ɼʦ ʩʢʣʘʜʫ ʙʽʣʴʰʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʚʢʣʶʯʝʥʽ ʟʘʩʦʙʠ DraftWorks.  

ɹʽʣʴʰʽʩʪʴ ʮʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʜʦʜʘʪʢʘʤʠ ʜʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ MicroStation (Bentley Systems Inc.), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʩʽ 
ʧʦʪʫʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʘʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ 
ʩʠʩʪʝʤʘʤʠ ʚ ʨʘʤʢʘʭ ʩʽʤʝʡʩʪʚʘ Civil Engineering ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ISOGEN 
(ʬʽʨʤʘ Alias Ltd), CADPipe ISO (ʬʽʨʤʘ Orange Technologies), Auto-PLANT 
Isometrics (ʬʽʨʤʘ Rebis), L / ISO (ʬʽʨʤʘ Logos).  

ʋ 1998 ʨ. ʟôʷʚʠʣʘʩʴ ʨʦʜʠʥʘ  ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ SelectCAD, ʷʢʽ 
ʤʦʞʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʥʘ ʙʘʟʽ AutoCAD 2000 ʽ ʙʽʣʴʰ ʧʽʟʥʽʭ ʚʝʨʩʽʡ, ʪʘʢ 
ʽ ʥʘ ʙʘʟʽ MicroStation 95 / SE / J. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ 
ʤʦʞʣʠʚʦʩʪʝʡ ʮʠʭ ʩʠʩʪʝʤ ʥʝ ʪʽʣʴʢʠ ʬʫʥʢʮʽʷʤʠ ʢʝʨʫʚʘʥʥʷ ʦʙôʻʢʪʘʤʠ ʤʝ-
ʨʝʞ, ʘ ʡ ʟʘʚʜʘʥʥʷʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʥʝʦʙ-
ʭʽʜʥʦʩʪʽ ʪʦʯʥʦʾ ʢʦʦʨʜʠʥʘʪʥʦʾ ʧʨʠʚôʷʟʢʠ ʤʝʨʝʞ ʽ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʽʥʰʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʚʟʘʻʤʥʝ 
ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʚʧʣʠʚ ʦʙôʻʢʪʽʚ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ.  

ɿ ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤ ɸʄ / Fʄ ʽ ʨʦʟʰʠʨʝʥʥʷʤ ʾʭ ʬʫʥʢʮʽʡ, ʘ ʪʘʢʦʞ ʫ 
ʟʚôʷʟʢʫ ʟ ʧʘʨʘʣʝʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ɻɯʉ ʽ ʧʝʨʝʪʠʥʦʤ ʩʬʝʨ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥ-
ʥʷ ʪʠʧʦʚʽ ʟʘʚʜʘʥʥʷ ɸʄ / Fʄ ʩʪʘʣʠ ʚʩʝ ʙʽʣʴʰʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ɻɯʉ. ɼʦ 
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ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʤʘʶʪʴ ʫʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʢʝʨʫʚʘʥʥʷ ʽʥʞʝʥʝʨ-
ʥʠʤʠ ʤʝʨʝʞʘʤʠ ʽ ʬʫʥʢʮʽʾ ɻɯʉ, ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ʨʦʟʨʦʙʣʝʥʽ 
ʬʽʨʤʘʤʠ ɯʆʎ "ʇʦʪʽʢ" (ʈʦʩʽʷ) ʽ ɯʆʂ "ʄʦʜʝʣʴ" (ʋʢʨʘʾʥʘ). ʅʠʤʠ ʩʪʚʦʨʝʥʽ 
ʧʘʢʝʪʠ ʢʦʤʧʣʝʢʩʽʚ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʨʽʟʥʠʭ ʪʝʤʘʪʠʢ "ɺʦ-
ʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ" (ɯɻʉ "WS-Inventory"), "ʊʝʧʣʦʟʘʙʝʟʧʝʯʝʥʥʷ" 
(ɯɻʉ "HeatGraph"), "ɻʘʟʦʟʘʙʝʟʧʝʯʝʥʥʷ" (ɯɻʉ "GasGraph"). ʊʘʢʦʞ ʪʨʝʙʘ 
ʚʽʜʟʥʘʯʠʪʠ ʨʦʟʨʦʙʢʠ ʢʦʤʧʘʥʽʾ "ʇʦʣʽʪʝʨʤ": ɻɯʉ ɿʫʣʫ ʽ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʦʛʦ 
ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʾʾ ʙʘʟʽ.  

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʨʦʞʥʽʭ ʤʝʨʝʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʽʣʴʰ ʚʠʰʫʢʘʥʽ 
ʥʘʜʙʫʜʦʚʠ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʜʦʨʦʛʠ ʫ ʚʠʛʣʷʜʽ ʦʨʽʻʥʪʦʚʘʥʠʭ ʛʨʘʬʽʚ, ʷʢʽ 
ʚʨʘʭʦʚʫʶʪʴ ʪʨʘʥʩʧʦʨʪʥʽ ʨʦʟʚôʷʟʢʠ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʧʦ ʜʦʨʦʞʥʽʭ ʤʝ-
ʨʝʞʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʟʨʦʙʢʘʤʠ ɼʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʈʦʩɼʦʨʅʀʀ, 
ɺɸʊ "ʊʝʨʨʘ" (ɺʦʨʦʥʝʞ, ʈʦʩʽʷ), ʄɸɼɯ (ɼʊʊʋ, ʈʦʩʽʷ). ʎʽʢʘʚʦʶ ʻ ʨʦʟʨʦʙʢʘ 
ʩʠʩʪʝʤ ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʬʽʨʤʠ Haestad Methods, Inc. ï "WaterCAD" 
ʽ "Cybernet". ʉʠʩʪʝʤʘ ODULA 2.0 (ʬʽʨʤʘ HYDROINFORM Prague) 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʤʝʨʝʞʝʚʦʾ ʤʦʜʝʣʽ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʤʝʨʝʞʽ. ɼʣʷ 
ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʧʠʩʫʻ ʪʝʣʝʬʦʥʥʫ ʤʝʨʝʞʫ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ 
ʨʦʟʨʦʙʢʫ ɸʊɿʊ "ʈʝʟʠʜʝʥʪ" (ʈʦʩʽʷ) ï COPPER MAP 1.0.  

ʉʠʩʪʝʤʠ ʨʦʜʠʥʠ SmallWorld ʬʽʨʤʠ GE Network Solutions ʧʨʠʟʥʘ-
ʯʝʥʽ ʜʣʷ ʝʣʝʢʪʨʠʯʥʠʭ, ʚʦʜʦʧʨʦʚʽʜʥʠʭ, ʪʝʧʣʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʤʝʨʝʞ. ʉʠʩʪʝʤʘ 
FRAMME (ʬʽʨʤʘ Intergraph) ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʙʫʜʴ-ʷʢʠʭ 
ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ ʽ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʾʭ ʦʩʥʦʚʽ.  

ʉʠʩʪʝʤʘ AutoPLANT (ʬʽʨʤʘ Rebis ʩʧʽʣʴʥʦ ʟ Bentley Systems, Inc.) 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 
ʪʨʫʙʦʧʨʦʚʽʜʥʠʭ, ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʽ ʦʜʥʦʯʘʩʥʦ ʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ 
ʩʠʩʪʝʤʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ɼʦ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʜʦʜʘʪʢʦʚʠʭ ʤʦʜʫʣʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 
ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ:  

ï ʧʦʙʫʜʦʚʫ ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ;  
ï ʨʦʙʦʪʫ ʟ ʪʝʣʝʤʝʪʨʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ;  
ï ʨʦʙʦʪʫ ʟʽ ʩʭʝʤʘʤʠ, ʧʣʘʥʘʤʠ, ʨʦʟʤʽʪʢʦʶ ʩʧʦʨʫʜ ʽ ʦʙʣʘʜʥʘʥʥʷ;  
ï ʚʝʜʝʥʥʷ ʘʨʭʽʚʫ ʧʦʰʢʦʜʞʝʥʴ ʽ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ;  
ï ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ;  
ï ʚʠʜʘʯʫ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʣʦʢʘʣʽʟʘʮʽʾ ʘʚʘʨʽʡ; 
ï ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʢʣʶʯʝʥʴ.  
ʅʘ ʨʠʥʢʫ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʦʤʧʣʝʢʩʠ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʰʠʨʦʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟ ʧʽʜ-
ʪʨʠʤʢʠ ʜʝʪʘʣʴʥʦ ʧʨʦʨʦʙʣʝʥʦʾ ʪʘ ʥʝʩʫʧʝʨʝʯʣʠʚʦʾ ʤʝʨʝʞʽ. ʆʜʥʘʢ ʪʘʢʽ ʧʨʦ-
ʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ, ʟʘʟʚʠʯʘʡ, ʤʘʶʪʴ ʜʫʞʝ ʚʠʩʦʢʫ ʮʽʥʫ ʽ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʠʭ 
ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʠʭ, ʩʫʯʘʩʥʽ ʥʘʩʪʽʣʴʥʽ ʩʠʩʪʝʤʠ 
ɻɯʉ ʽ ʉɸʇʈ ʤʘʶʪʴ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʟʘʩʦʙʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽ 
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ʢʦʤʧʣʝʢʩʠ. ɺʩʝ ʮʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚ-
ʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʫʥʽʚʝʨʩʘʣʴʥʦʾ ɻɯʉ, ʷʢʘ ʤʘʻ ʟʘʩʦʙʠ ʽʥʪʝʛʨʘʮʽʾ ʽ ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʢʦ-
ʥʘʥʥʷ ʪʘʢʠʭ ʧʽʜʟʘʜʘʯ, ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ. 

 
 

1.11.4. ʉʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ  
 

ʉʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʂɹɼ) ï ʩʫʢʫʧʥʽʩʪʴ ʤʦʚʥʠʭ ʽ 
ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ, ʚʝʜʝʥʥʷ ʪʘ ʩʧʽʣʴʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟ ʜʘʥʠʭ.  

ʉʂɹɼ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʦ-
ʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʧʦʥʦʚʣʝʥʥʷ ʽ ʨʝʘʣʴʥʠʡ ʯʘʩ ʜʦʩʪʫʧʫ (on-line ʨʝʞʠʤ) 
ʜʦ ʜʘʥʠʭ, ʥʘʚʽʪʴ ʟʘ ʫʤʦʚʠ ʾʭ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ, ʘ ʽʥʦʜʽ ʩʘʤʝ 
ʟʘʚʜʷʯʫʶʯʠ ʡʦʤʫ.  

ʆʩʢʽʣʴʢʠ ʚ ɻɯʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʧʨʦʩʪʦʨʦʚʽ, ʪʘʢ ʽ ʘʪʨʠʙʫʪʠʚʥʽ 
(ʥʝʧʨʦʩʪʦʨʦʚʽ) ʜʘʥʽ, ʪʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟôʷʚʠʣʠʩʴ ʉʂɹɼ, ʟʜʘʪʥʽ ʟʙʝʨʽʛʘʪʠ 
ʘʪʨʠʙʫʪʠʚʥʽ ʡ ʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ ʦʜʥʦʯʘʩʥʦ, ʥʘʧʨʠʢʣʘʜ, ORACLE 8.0 
(ʬʽʨʤʠ Oracle, ʉʐɸ). 

 
 

1.12. ɯʥʪʝʛʨʘʮʽʷ ɻɯʉ ʟ ʽʥʰʠʤʠ ʥʘʫʢʘʤʠ ʧʨʦ ɿʝʤʣʶ 
 
ʊʝʭʥʦʣʦʛʽʾ ɻɯʉ ʧʝʨʚʽʩʥʦ ʤʘʣʠ ʽʥʪʝʛʨʘʮʽʡʥʠʡ ʘʩʧʝʢʪ, ʦʩʢʽʣʴʢʠ ʽʥʪʝʛʨʫ-

ʶʪʴ ʧʨʦʩʪʦʨʦʚʫ ʡ ʦʧʠʩʦʚʫ (ʘʪʨʠʙʫʪʠʚʥʫ) ʽʥʬʦʨʤʘʮʽʾ ʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ 
ʚʘʞʣʠʚʫ ʚʠʭʽʜʥʫ ʦʩʥʦʚʫ ï ʽʥʪʝʛʨʦʚʘʥʫ ʤʦʜʝʣʴ ʪʝʨʠʪʦʨʽʾ, ï ʷʢʘ ʻ ʧʝʨʝʜʫʤʦ-
ʚʦʶ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥ .ɹ ɯʥʜʫʩʪʨʽʷ ɻɯʉ ʘʢʪʠʚʥʦ 
ʟʘʣʫʯʫʻ ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ, ʟʤʽʥʶʻʪʴʩʷ, ʝʚʦʣʶʮʽʦʥʫʻ ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʮʝ ʻ ʽʥʜʠʢʘ-
ʪʦʨʦʤ ʪʦʛʦ, ʱʦ ʛʘʣʫʟʴ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʆʪʞʝ, ʻ ʚʩʽ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘ-
ʪʠ, ʱʦ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ɻɯʉ ʙʫʜʫʪʴ ʧʨʦʜʦʚʞʫʚʘʪʠ ʩʚʽʡ ʜʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʚʦʾʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫʩʝ ʥʦʚʠʤʠ ʽ ʥʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ɿʘ ʱʽʣʴʥʽʩʪʶ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ, ʨʽʚʥʝʤ ʚʟʘʻʤʦʜʽʾ ʡ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 
ʙʣʠʟʴʢʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ ʽʥʪʝʛʨʘʮʽʾ ʥʘʡʙʣʠʞʯʝ ʦʪʦʯʝʥʥʷ ʛʝʦʽʥʬʦʨ-
ʤʘʪʠʢʠ ʫʪʚʦʨʶʶʪʴ ʢʘʨʪʦʛʨʘʬʽʷ ʽ ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ.  

ʂʘʨʪʦʛʨʘʬʽʷ ʪʘ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ʚʟʘʻʤʦʜʽʶʪʴ ʟʘ ʙʘʛʘʪʴʤʘ ʥʘʧʨʷʤʘʤʠ. 
ɺʦʥʠ ʦʙôʻʜʥʘʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ, ʦʩʢʽʣʴʢʠ ʜʝʨʞʘʚʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʩʣʫʞʙʠ 
ʟʘʡʤʘʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ʉʬʦʨʤʫʚʘʚʩʷ ʥʘ-
ʚʽʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʥʘʧʨʷʤ ʚʠʱʦʾ ʦʩʚʽʪʠ: ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ.  

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ï ʮʝ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʩʪʚʦ-
ʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ ʥʘ ʦʩʥʦʚʽ ɻɯʉ ʽ ʙʘʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʽ 
ʟʥʘʥʴ. 
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ʉʫʪʪʶ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʘʨʪʦ-
ʛʨʘʬʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʛʝʦʩʠʩʪʝʤ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʛʘʣʫʟʝʚʠʤ ʽ ʢʦʤʧ-
ʣʝʢʩʥʠʤ, ʘʥʘʣʽʪʠʯʥʠʤ ʽ ʩʠʥʪʝʪʠʯʥʠʤ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʨʠʡʥʷʪʠʤʠ ʢʣʘ-
ʩʠʬʽʢʘʮʽʷʤʠ ʚʠʜʽʣʷʶʪʴ ʚʠʜʠ ʽ ʪʠʧʠ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʩʦ-
ʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ, ʝʢʦʣʦʛʽʯʥʝ, ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʝ, ʦʮʽʥʦʯʥʝ ʪʦʱʦ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʩʪʘʚ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʧʨʠ 
ʷʢʦʤʫ ʫʚʘʛʘ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʮʽʣʽʩʥʦʤʫ ʚʽʜʦʙʨʘʞʝʥʥʽ ʛʝʦʩʠʩʪʝʤ ʽ ʾʭ ʝʣʝ-
ʤʝʥʪʽʚ (ʧʽʜ ʛʝʦʩʠʩʪʝʤ), ʽʻʨʘʨʭʽʾ, ʚʟʘʻʤʦʟʚôʷʟʢʽʚ, ʜʠʥʘʤʽʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʨʠʩʘʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫ-
ʚʘʥʥʷ ʻ ʪʘʢʽ: 

ï ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʦʧʦʨʘ ʥʘ ʙʘʟʠ ʮʠʬʨʦʚʠʭ ʢʘʨʪʦʛʨʘ-
ʬʽʯʥʠʭ ʜʘʥʠʭ ʽ ʙʘʟʠ ʛʝʦʛʨʘʬʽʯʥʠʭ (ʛʝʦʣʦʛʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ) 
ʟʥʘʥʴ;  

ï ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʡ ʘʥʘʣʽʟʫ ʛʝʦʩʠʩʪʝʤ; 
ï ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʪʽʩʥʝ ʩʧʦʣʫʯʝʥʥʷ ʤʝʪʦʜʽʚ ʩʪʚʦ-

ʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪ; 
ï ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʷʢʘ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʨʝʞʠʤʫ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʟ ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɼɿɿ; 
ï ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʽʩʪʴ, ʷʢʘ ʧʨʠʧʫʩʢʘʻ ʨʽʟʥʦʩʪʦʨʦʥʥʶ ʦʮʽʥʢʫ ʩʠʪʫʘʮʽʡ ʽ 

ʩʧʝʢʪʨ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ; 
ï ʤʫʣʴʪʠʤʝʜʽʡʥʽʩʪʴ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ ʽʢʦʥʽʯʥʽ, ʪʝʢʩʪʦʚʽ, 

ʟʚʫʢʦʚʽ ʚʽʜʦʙʨʘʞʝʥʥʷ; 
ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʜʠʟʘʡʥʫ ʽ ʥʦʚʽʪʥʽʭ ʟʦʙʨʘʞʫʚʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ; 
ï ʩʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʥʦʚʠʭ ʚʠʜʽʚ ʽ ʪʠʧʽʚ (ʝʣʝʢʪʨʦʥʥʽ ʢʘʨʪʠ, ʪʨʠ 

ʚʠʤʽʨʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʤʦʜʝʣʽ ʡ ʘʥʽʤʘʮʽʾ ʪʦʱʦ; 
ï ʧʨʦʙʣʝʤʥʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʦʨʽʻʥʪʘʮʽʷ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʘ 

ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʩʪʘʣʦ ʦʜʥʠʤ ʽʟ 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʥʘʫʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ. 
ɭʜʥʽʩʪʴ ʜʚʦʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ:  
ï ʟʘʛʘʣʴʥʦʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʪʝʤʘʪʠʯʥʽ ʢʘʨʪʠ ï ʛʦʣʦʚʥʝ ʜʞʝʨʝʣʦ ʧʨʦ-

ʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʩʦʮʽʘʣʴʥʫ 
ʩʬʝʨʠ, ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ; 

ï ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʽ ʨʦʟʛʨʘʬʢʘ, ʧʨʠʡʥʷʪʽ ʚ ʢʘʨʪʦʛʨʘʬʽʾ, ʩʣʫʛʫʶʪʴ 
ʦʩʥʦʚʦʶ ʜʣʷ ʛʝʦʛʨʘʬʽʯʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʚʩʽʭ ʜʘʥʠʭ ʫ ɻɯʉ;  

ï ʢʘʨʪʠ ï ʦʩʥʦʚʥʠʡ ʟʘʩʽʙ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ɼɿɿ ʽ ʙʫʜʴ-ʷʢʦʾ 
ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ, ʦʙʨʦʙʣʷʻʪʴʩʷ ʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ɻɯʉ;  

ï ɻɯʊ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʩʪʨʫʢ-
ʪʫʨʠ, ʟʚôʷʟʢʽʚ ʽ ʜʠʥʘʤʽʢʠ ʛʝʦʩʠʩʪʝʤ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʤʝʪʦ-
ʜʘʭ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʡ ʤʘʪʝʤʘʪʠʢʦ-ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ;  
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ï ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ï ʥʘʡʜʦʮʽʣʴʥʽʰʘ ʬʦʨʤʘ ʧʦʜʘʥʥʷ ʛʝʦ-
ʽʥʬʦʨʤʘʮʽʾ ʩʧʦʞʠʚʘʯʘʤ, ʘ ʩʢʣʘʜʘʥʥʷ ʢʘʨʪ ï ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ɻɯʉ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ ʱʦʜʦ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʢʘʨʪʦ-
ʛʨʘʬʽʾ, ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʽ ʪʽʩʥʦ ʩʧʦʣʫʯʝʥʦʛʦ ʟ ʥʠʤʠ ɼɿɿ.  

ʍʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ ʮʠʭ ʪʨʴʦʭ ʥʘʫʢ ʽ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ 
ʚʠʛʣʷʜʽ ʯʦʪʠʨʴʦʭ ʤʦʜʝʣʝʡ. 

ʃʽʥʽʡʥʘ ʤʦʜʝʣʴ (ʨʠʩ. 1.19) ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʫʷʚʣʝʥʥʽ ʧʨʦ ʪʝ, ʱʦ ʧʦʯʘʪ-
ʢʦʤ ʫʩʴʦʛʦ ʻ ɼɿɿ, ʥʘ ʥʴʦʛʦ ʦʧʠʨʘʶʪʴʩʷ ʛʝʦʽʥʬʦʨʤʘʪʠʢʘ ʽ ɻɯʉ ʟ ʧʦʜʘʣʴʰʠʤ 
ʚʠʭʦʜʦʤ ʥʘ ʢʘʨʪʦʛʨʘʬʽʶ.  

 

 
 

ʈʠʩ. 1.19. ʃʽʥʽʡʥʘ ʤʦʜʝʣʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʘʨʪʦʛʨʘʬʽʾ (ʂ),  
ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ɼɿ) ʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ) 

 
ɯʥʰʘ ʩʭʝʤʘ ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʝʣʣʶ ʜʦʤʽʥʫʚʘʥʥʷ ʢʘʨʪʦʛʨʘʬʽʾ (ʨʠʩ. 1.20). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʩʭʝʤʠ, ɼɿɿ ʽ ɻɯʉ ʚʠʛʣʷʜʘʶʪʴ ʷʢ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʚʭʦʜʷʪʴ 
ʜʦ ʩʠʩʪʝʤʠ ʢʘʨʪʦʛʨʘʬʽʾ.  

 

     
 

ʈʠʩ. 1.20. ɼʦʤʽʥʫʚʘʥʥʷ ʢʘʨʪʦʛʨʘʬʽʾ 
 

ʄʦʜʝʣʴ ʜʦʤʽʥʫʚʘʥʥʷ ɻɯʉ (ʨʠʩ. 1.21), ʥʘʚʧʘʢʠ, ʨʝʧʨʝʟʝʥʪʫʻ ʢʘʨʪʦʛʨʘ-
ʬʽʶ ʽ ɼɿɿ ʷʢ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ɻɯʉ.  
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ʈʠʩ. 1.21. ɼʦʤʽʥʫʚʘʥʥʷ ɻɯʉ 
 
ʅʘʡʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʦʶ ʚʠʟʥʘʻʪʴʩʷ ʤʦʜʝʣʴ ʧʦʪʨʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ 

(ʨʠʩ. 1.22), ʫ ʷʢʽʡ ʞʦʜʥʘ ʟʽ ʩʬʝʨ ʥʝ ʻ ʜʦʤʽʥʫʶʯʦʶ. ɺʦʥʠ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʽ 
ʪʽʩʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʚ ʧʨʦʮʝʩʽ ʦʪʨʠʤʘʥʥʷ, ʦʙʨʦʙʢʠ ʡ ʘʥʘʣʽʟʫ 
ʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

 

 
 

ʈʠʩ. 1.22. ʄʦʜʝʣʴ ʧʦʪʨʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ 
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ɯɯ. ɯʉʊʆʈɯʗ ʈʆɿɺʀʊʂʋ ɻɯʉ 
 

ɯʩʪʦʨʽʷ ʧʽʜʪʚʝʨʜʠʪʴ ʤʦʶ ʧʨʘʚʦʪʫ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʷ ʥʘʧʠʰʫ ʾʾ ʩʘʤ.  
ʋʾʥʩʪʦʥ ʏʝʨʯʽʣʴ 

 
ɼʦʚʞʝʣʝʟʥʠʡ ʣʘʥʮʶʛ ʧʦʜʽʡ ʧʨʠʟʚʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ɻɯʉ. 

ʆʧʠʩʘʪʠ ʽʩʪʦʨʽʶ ɻɯʉ ï ʜʦʚʦʣʽ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, ʭʦʯʘ ʙ ʪʦʤʫ, ʱʦ ʬʘʢʪʠ, 
ʦʯʝʚʠʜʮʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʯʘʩʪʦ ʩʫʧʝʨʝʯʘʪʴ ʦʜʠʥ ʦʜʥʦʤʫ. 
ʂʨʽʤ ʪʦʛʦ, ʧʝʨʰʽ ʨʦʢʠ ʩʪʚʦʨʝʥʥʷ ɻɯʉ ʘʙʦ ʤʘʣʦ ʜʦʢʫʤʝʥʪʦʚʘʥʽ, ʘʙʦ ʥʝ ʜʦ-
ʢʫʤʝʥʪʦʚʘʥʽ ʚʟʘʛʘʣʽ, ʪʘ ʧʦʪʨʽʙʥʽ ʽʩʪʦʪʥʽ ʟʫʩʠʣʣʷ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʚʩʝ 
ʚʽʜʙʫʚʘʣʦʩʷ ʥʘʩʧʨʘʚʜʽ. ʆʜʥʘʢ ʽʩʪʦʨʽʶ ʜʝʷʢʠʭ ʚʽʜʢʨʠʪʪʽʚ ʧʨʦʩʣʽʜʢʫʚʘʪʠ 
ʤʦʞʥʘ. 

 
 

2.1. ʇʝʨʝʜʫʤʦʚʠ ʨʦʟʚʠʪʢʫ ɻɯʉ 
 

ɯʩʪʦʨʽʷ ʣʶʜʩʪʚʘ ʟʘʚʞʜʠ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʫ ʯʘʩʽ, ʘ ʡ ʫ ʧʨʦʩʪʦ-
ʨʽ. ɺʩʽ ʧʦʤʽʪʥʽ ʧʦʜʽʾ, ʷʚʠʱʘ ʡ ʦʙôʻʢʪʠ ʽʩʪʦʨʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʣʶʜʠʥʘ 
ʟʘʚʞʜʠ ʧʨʘʛʥʫʣʘ ʟʘʢʘʨʙʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʩʧʦʯʘʪʢʫ ʚ ʫʩʥʠʭ, ʘ ʧʦʪʽʤ ʫ 
ʧʠʩʴʤʦʚʠʭ ʜʞʝʨʝʣʘʭ, ʘ ʡ ʥʘ ʩʭʝʤʘʪʠʯʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ. 
ʋʩʽ ʮʽʢʘʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʠʨʦʜʫ, ʭʘʨʘʢʪʝʨ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʤʽʩʮʝʚʦʩʪʽ, ʾʾ 
ʬʣʦʨʫ ʪʘ ʬʘʫʥʫ ʣʶʜʠʥʠ ʧʨʘʛʥʫʣʠ ʚʽʜʦʙʨʘʟʠʪʠ, ʟʘʣʠʰʘʶʯʠ ʧʨʦ ʥʠʭ 
ʧʠʩʴʤʦʚʽ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʩʚʽʜʦʮʪʚʘ. 

ɼʦʩʪʝʤʝʥʥʠʡ ʯʘʩ ʥʘʨʦʜʞʝʥʥʷ ɻɯʉ ʥʘʚʨʷʜ ʯʠ ʙʫʜʝ ʢʦʣʠʩʴ ʜʦʩʪʦʚʽʨʥʦ 
ʚʽʜʦʤʠʤ. ɸʣʝ ʧʝʨʰʝ, ʥʘʡʩʪʘʨʦʜʘʚʥʽʰʝ ʽ ʥʘʡʧʨʦʩʪʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʊ  
ʙʫʣʦ ʟʥʘʥʝ ʱʝ ʧʝʨʚʽʩʥʽʡ ʣʶʜʠʥʽ. ɼʦʢʘʟʦʤ ʮʴʦʛʦ ʩʣʫʛʫʶʪʴ ʤʘʣʶʥʢʠ, 
ʟʥʘʡʜʝʥʽ ʥʘ ʩʪʽʥʘʭ ʢʨʦʤʘʥʴʡʦʥʮʽʚ ʫ ʧʝʯʝʨʽ ʃʘʩʢʦ6 (ʌʨʘʥʮʽʷ) (ʨʠʩ. 2.1), ʚʽʢ 
ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 15000 ʨʦʢʽʚ.  

 

     
 

ʈʠʩ. 2.1. ʄʘʣʶʥʢʠ ʢʨʦʤʘʥʴʡʦʥʮʽʚ ï ʥʘʡʩʪʘʨʦʜʘʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʊ 

                                                
6ʇʝʯʝʨʘ ʃʘʩʢʦ, ʘʙʦ ʃʷʩʢʦ (ʬʨ. Grotte de Lascaux) ï ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽh ʠʭ ʧʘʣʝʦʣʽʪʠʯʥʠʭ 
ʧʘʤôʷʪʦʢ ʟʘ ʢʽʣʴʢʽʩʪʶ, ʷʢʽʩʪʶ ʡ ʩʭʦʨʦʥʥʽʩʪʶ ʥʘʩʢʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɯʥʦʜ  ̔ ʃʘʩʢʦ ʥʘʟʠʚʘʶʪʴ 
"ʉʽʢʩʪʠʥʩʴʢʦʶ ʢʘʧʝʣʦ  ʁʧʝʨʚʽʩʥʦ  ʾʞʠʚʦʧʠʩʫ". ʄʘʣʴʦʚʥʠʯ  ̔  ̔ʛʨʘʚʽʨʦʚʘʥ  ̔ʤʘʣʶʥʢʠ, ʷʢ  ̔ʧʝʨʝʙʫʚʘ-
ʶʪʴ ʪʘʤ, ʥʝ ʤʘʶʪʴ ʪʦʯʥʦʛʦ ʜʘʪʫʚʘʥʥʷ: ʚʦʥʠ ʟôʷʚʠʣʠʩ  ̫ʧʨʠʙʣʠʟʥʦ ʚ XVIIIïXV ʪʠʩʷʯʦʣʽʪʪ  ̔ʜʦ ʥ. ʝ.  
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ʅʘ ʤʘʣʶʥʢʘʭ ʮʽʻʾ ʧʝʯʝʨʠ ʟʦʙʨʘʞʝʥʽ ʪʚʘʨʠʥʠ, ʥʘ ʷʢʠʭ ʧʦʣʶʚʘʣʠ ʢʨʦ-
ʤʘʥʴʡʦʥʮʽ, ʧʣʦʱʽ ʤʠʩʣʠʚʩʴʢʠʭ ʫʛʽʜʴ, ʩʣʽʜʠ ʪʚʘʨʠʥ ʪʘ ʰʣʷʭʠ ʾʭ ʤʽʛʨʘʮʽʾ. 

ʅʘʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʊ, ʙʝʟʫʤʦʚʥʦ, ʻ ʜʦʚʦʣʽ ʧʨʦʩʪʠʤ ï 
ʤʘʣʶʥʦʢ ʩʚʽʜʯʠʪʴ ʪʽʣʴʢʠ ʧʨʦ ʧʦʚôʷʟʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʟ ʘʪʨʠʙʫʪʦʤ 
ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʚʨʘʭʦʚʫʶʯʠ ʚʽʢ ʟʦʙʨʘʞʝʥʥʷ, ʮʝ ʚʨʘʞʘʻ.  

ɼʨʫʛʠʡ ʚʽʜʦʤʠʡ ʬʘʢʪ ʚʜʘʣʦʛʦ ʧʨʠʢʣʘʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʊ ʥʘʣʝʞʠʪʴ 
ʃʫʾ-ʆʣʝʢʩʘʥʜʨʫ ɹʝʨʪʴʻ7 (Louis-Alexandre Berthier) (ʨʠʩ. 2.2), ʷʢʠʡ ʟʘʩʪʦ-
ʩʫʚʘʚ ʪʝʭʥʦʣʦʛʽʶ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ (ʩʫʤʽʱʝʥʥʷ ʪʘ ʥʘʢʣʘʜʘʥʥʷ) ʧʨʦʩʪʦʨʦ-
ʚʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʟʛʦʜʞʝʥʦʛʦ ʥʘʙʦʨʫ ʢʘʨʪ. ʐʪʘʙʥʠʡ ʦʬʽʮʝʨ ʃʫʾ-
ʆʣʝʢʩʘʥʜʨ ɹʝʨʪʴʻ ʚʠʢʦʨʠʩʪʘʚ ʧʨʦʟʦʨʽ ʧʣʘʩʪʠ (ʰʘʨʠ), ʷʢʽ ʥʘʢʣʘʜʘʣʠʩʴ ʥʘ 
ʙʘʟʦʚʫ ʢʘʨʪʫ ʜʣʷ ʥʘʦʯʥʦʾ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʡʩʴʢ ʫ ʙʠʪʚʽ ʧʽʜ 
ʁʦʨʢʪʘʫʥʦʤ8 (Yorktown) ʫ 1781 ʨ. (ʨʠʩ. 2.3).  

 

  
 

ʈʠʩ. 2.2. ʃʫʾ-ʆʣʝʢʩʘʥʜʨ ɹʝʨʪʴʻ 
 

ʈʠʩ. 2.3. ɼʝʤʦʥʩʪʨʘʮʽʷ ʧʝʨʝʤʽʱʝʥʥʷ 
ʚʽʡʩʴʢ ʫ ʙʠʪʚʽ ʧʽʜ ʁʦʨʢʪʘʫʥʦʤ 

 
ɺʽʜʦʤʦ ʱʝ ʜʝʢʽʣʴʢʘ ʩʧʨʦʙ ʚʜʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽ-

ʟʫ. ʊʘʢ, ʚ "ɸʪʣʘʩʽ ʜʦ ʜʨʫʛʦʾ ʜʦʧʦʚʽʜʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʽʨʣʘʥʜʩʴʢʠʭ ʟʘʣʽʟʥʠʯʥʠʭ 
ʜʦʨʽʛ" ʥʘ ʦʜʥʫ ʙʘʟʦʚʫ ʢʘʨʪʫ ʙʫʣʠ ʥʘʢʣʘʜʝʥʽ ʢʘʨʪʠ ʥʘʩʝʣʝʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʠʭ 
ʧʦʪʦʢʽʚ, ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʘ ʨʝʣʴʻʬʫ (ʨʠʩ. 2.4). 

                                                
7ʉʠʥ ʫʯʝʥʦʛʦ-ʛʝʦʛʨʘʬʘ, ʷʢʠʡ ʟ ʜʠʪʠʥʩʪʚʘ ʣʶʙʠʚ  ̔ʧʨʘʮʶʚʘʚ ʽʟ ʢʘʨʪʦʶ. ɹʝʨʪʴʻ ʜʦ ʟʙʣʠʞʝʥʥʷ ʟ 
ɹʦʥʘʧʘʨʪʦʤ (1796 ʨ.) ʩʣʫʞʠʚ ʰʪʘʙʥʠʤ ʦʬʽʮʝʨʦʤ ʫ ʚʽʡʥʘʭ ʜʚʦʭ ʨʝʚʦʣʶʮʽʡ ï ʘʤʝʨʠʢʘʥʩʴʢʽʡ ʽ 
ʬʨʘʥʮʫʟʴʢʽʡ. ʂʦʣʠ ʘʤʝʨʠʢʘʥʩʴʢʽ ʢʦʣʦʥʽʩʪʠ ʧʽʜʥʷʣʠ ʧʦʚʩʪʘʥʥʷ ʧʨʦʪʠ ʙʨʠʪʘʥʩʴʢʦʛʦ ʢʦʨʦʣʷ 
ɻʝʦʨʛʘ ɯɯɯ, ʌʨʘʥʮʽ̫  ʩʪʘʣʘ ʥʘ ʙʽʢ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʢʦʣʦʥʽʩʪʽʚ, ʘ ɹʝʨʪʴʻ ʜʦʙʨʦʚʦʣʴʮʝʤ ʚʽʜʧʨʘʚʠʚʩʷ 
ʜʦ ɸʤʝʨʠʢʠ ʾʤ ʥʘ ʜʦʧʦʤʦʛʫ. ɺʞʝ ʪʘʤ ʚʽʥ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʰʪʘʙʥʠʤ 
ʦʬʽʮʝʨʦʤ. 
8ʁʦʨʢʪʘʫʥ ï ʤʽʩʪʦ ʚ ʉʐɸ, ʙʽʣʷ ʷʢʦʛʦ ʚ ʞʦʚʪʥ  ̔1781 ʨ. ʘʤʝʨʠʢʘʥʩʴʢʽ ʪʘ ʬʨʘʥʮʫʟʴʢʽ ʚʽʡʩʴʢʘ ʧʽʜ 
ʢʦʤʘʥʜʫʚʘʥʥʷʤ ɼʞ. ɺʘʰʠʥʛʪʦʥʘ  ̔ ʈʦʰʘʤʙʦ ʟʤʫʩʠʣʠ ʢʘʧʽʪʫʣʶʚʘʪʠ ʩʝʤʠʪʠʩʷʯʥʫ ʙʨʠʪʘʥʩʴʢʫ 
ʘʨʤʽʶ ʏ. ʂʦʨʥʫʦʣʣʽʩʘ. ʎʷ ʧʦʜʽ̫  ʬʘʢʪʠʯʥʦ ʩʪʘʣʘ ʟʘʢʽʥʯʝʥʥʷʤ ʚʽʡʥʠ ʟʘ ʥʝʟʘʣʝʞʥʽʩʪʴ. 
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ʈʠʩ. 2.4. ʅʘʢʣʘʜʘʥʥʷ ʢʘʨʪ ʥʘʩʝʣʝʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ,  
ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʘ ʨʝʣʴʻʬʫ ʥʘ ʤʝʨʝʞʫ ʽʨʣʘʥʜʩʴʢʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʜʦʨʽʛ 

 
ʋ 1826 ʨ. ʇôʻʨ ʐʘʨʣʴ ʌʨʘʥʩʫʘ ɼʶʧʝʥ (ʨʠʩ. 2.5) ʦʧʫʙʣʽʢʫʚʘʚ ʧʝʨʰʫ 

ʪʝʤʘʪʠʯʥʫ ʢʘʨʪʫ (ʨʠʩ. 2.6), ʷʢʘ ʧʦʢʘʟʫʚʘʣʘ ʨʦʟʧʦʜʽʣ ʥʝʧʠʩʴʤʝʥʥʦʩʪʽ ʫ 
ʌʨʘʥʮʽʾ. ɼʶʧʝʥ ʚʠʢʦʨʠʩʪʘʚ ʚʽʜʪʽʥʢʠ (ʚʽʜ ʯʦʨʥʦʛʦ ʜʦ ʙʽʣʦʛʦ) ʜʣʷ 
ʰʪʨʠʭʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʤʽʥʥʦʾ, ʧʝʨʰʠʡ ʚʽʜʦʤʠʡ ʧʨʠʢʣʘʜ ʪʦʛʦ, ʱʦ 
ʥʘʟʠʚʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ ʢʘʨʪʦʛʨʘʤʦʶ.  

 

  
 

ʈʠʩ. 2.5. ɼʶʧʝʥ ʇôʻʨ ʐʘʨʣʴ ʌʨʘʥʩʫʘ  
 

ʈʠʩ. 2.6. ʇʝʨʰʽ ʪʝʤʘʪʠʯʥʽ ʢʘʨʪʠ 
ɼʶʧʝʥʘ 
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ʋ ʚʝʨʝʩʥʽ 1854 ʨ. ʘʥʛʣʽʡʩʴʢʠʡ ʣʽʢʘʨ ɼʞʦʥ ʉʥʦʫ (ʨʠʩ. 2.7 ʘ) ʚʠʢʦʨʠʩʪʘʚ 
ʢʘʨʪʫ ʤʽʩʮʴ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʭʦʣʝʨʠ, ʥʘʢʣʘʜʝʥʫ ʥʘ ʢʘʨʪʫ ʮʝʥʪʨʘʣʴʥʦʾ 
ʯʘʩʪʠʥʠ ʃʦʥʜʦʥʘ (ʨʠʩ. 2.7 ʙ) ʜʣʷ ʧʦʰʫʢʫ ʜʞʝʨʝʣʘ ʝʧʽʜʝʤʽʾ, ʷʢʠʤ ʚʠʷʚʠʣʘʩʷ 
ʟʘʨʘʞʝʥʘ ʚʦʜʥʘ ʢʦʣʦʥʢʘ (ʨʠʩ. 2.7 ʚ) [Goodchild M., Kemp K., 1991]. 

 

           
                   ʘ                                ʙ                              ʚ 

 

ʈʠʩ. 2.7. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ɼʞʦʥʦʤ ʉʥʦʫ (John Snow): 
ʘ ï ʣʽʢʘʨ ɼʞʦʥ ʉʥʦʫ; ʙ ï ʢʘʨʪʘ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʃʦʥʜʦʥʘ  

ʟ ʧʦʟʥʘʯʝʥʥʷʤʠ ʤʽʩʮʴ ʣʝʪʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʭʦʣʝʨʠ; 
 ʚ ï ʚʦʜʥʘ ʢʦʣʦʥʢʘ ï ʜʞʝʨʝʣʦ ʚʠʥʠʢʥʝʥʥʷ ʝʧʽʜʝʤʽʾ 

 
ʆʜʥʘʢ ʮʝ ʙʫʣʠ ʣʠʰʝ ʦʢʨʝʤʽ ʽʥʪʫʾʪʠʚʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻɯʊ. ɼʽʡʩʥʠʡ 

ʨʦʟʚʠʪʦʢ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʽ ɻɯʊ ʧʦʯʘʣʠʩʷ ʚ 60-ʭ ʨʨ. ʍʍ ʩʪ., ʱʦ ʙʫʣʦ 
ʟʫʤʦʚʣʝʥʝ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʝʣʠʢʦʛʦ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʡ ʪʝʤʘʪʠʯʥʦʛʦ 
ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʫʩʧʽʰʥʠʤʠ ʩʧʨʦʙʘʤʠ ʘʚʪʦʤʘʪʠʟʫʚʘʥʥʷ ʢʘʨʪʦʩʢʣʘʜʘʣʴ-
ʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʨʝʚʦʣʶʮʽʡʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʚ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨ-
ʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʬʦʨʤʘʪʠʢʠ ʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ. 

ʆʩʦʙʣʠʚʦ ʧʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ ʽʜʝʾ ʽ ʜʦʩʚʽʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʝʤʘʪʠʯ-
ʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʷʢʠʡ ʧʝʨʝʢʦʥʣʠʚʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʝʬʝʢʪ ʩʠʩʪʝʤ-
ʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʭʘʨʘʢʪʝʨʥʠʭ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ 
ʧʨʦ ʛʝʦʛʨʘʬʽʯʥʽ ʦʙôʻʢʪʠ. ʉʘʤʝ ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʪʘ ʽʥʪʝʛʨʘʪʠʚʥʽʩʪʴ ɻɯʉ ʽ ʥʘ 
ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʚʣʘʩʪʠʚʽʩʪʶ, ʷʢʘ ʧʨʠʚʘʙ-
ʣʶʻ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 
 

2.2. ɽʪʘʧʠ ʨʦʟʚʠʪʢʫ ɻɯʉ 
 
ɺ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ɻɯʉ ʚʠʜʽʣʷʶʪʴ, ʟ ʜʝʷʢʦʶ ʫʤʦʚʥʽʩʪʶ, ʯʦʪʠʨʠ 

ʝʪʘʧʠ [22]. 
ɯ ʝʪʘʧ (ʢʽʥʝʮʴ 50-ʭ ï ʢʽʥʝʮʴ 70-ʭ ʨʦʢʽʚ ʍʍ ʩʪ., ʧʽʦʥʝʨʩʴʢʠʡ ʧʝʨʽʦʜ) 

ʧʦʚôʷʟʘʥʠʡ, ʫ ʦʩʥʦʚʥʦʤʫ, ʟ ʚʽʜʢʨʠʪʪʷʤ ʥʘ ɿʘʭʦʜʽ ʜʦʩʪʫʧʫ ʜʦ ɽʆʄ ʥʝ 
ʪʽʣʴʢʠ ʤʘʪʝʤʘʪʠʢʘʤ ʽ ʩʠʩʪʝʤʥʠʤ ʧʨʦʛʨʘʤʽʩʪʘʤ, ʘ ʡ ʬʘʭʽʚʮʷʤ ʟ ʽʥʰʠʭ ʛʘ-
ʣʫʟʝʡ. ʋ ʮʝʡ ʯʘʩ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ ɽʆʄ, ʧʣʦʪʝʨʠ, 
ʛʨʘʬʽʯʥʽ ʜʠʩʧʣʝʾ ʪʘ ʨʽʟʥʝ ʧʝʨʠʬʝʨʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ.  
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ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʛʝʦʛʨʘʬʽʾ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʫʧʨʦ-
ʚʘʜʞʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʩʧʨʠʷʣʠ ʧʦʷʚʽ ʥʦʚʦʛʦ 
ʧʽʜʢʣʘʩʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʥʮʠʧʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 
ɻɯʉ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʤʽʞʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʧʨʘʮʶʚʘʥʥʷ 
ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʚʽʜʫ, ʧʝʨʰʽ ʚʝʣʠʢʽ ʧʨʦʝʢʪʠ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʨʦʙʦʪʠ. ʇʨʦʪʝ, 
ʜʦʚʦʣʽ ʯʘʩʪʦ ʛʨʘʥʜʽʦʟʥʽ ʽʜʝʾ ʪʝʨʧʽʣʠ ʬʽʘʩʢʦ ʯʝʨʝʟ ʥʝʩʪʘʯʫ ʢʦʤʧôʶʪʝʨʥʠʭ 
ʧʦʪʫʞʥʦʩʪʝʡ.  

ʋ 50ï60-ʭ ʨʨ. ʍʍ ʩʪ. ʚ ʢʘʨʪʦʛʨʘʬʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ, 
ʟʫʤʦʚʣʝʥʽ, ʧʝʨʝʜʫʩʽʤ, ʧʦʷʚʦʶ ʡ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʛʨʘʬʽʯʥʠʭ ʘʧʘʨʘʪʥʠʭ 
ʟʘʩʦʙʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʦʤ ʪʝʦʨʽʾ ʧʨʦʩʪʦʨʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʝʢʦʥʦʤʽʯʥʽʡ ʽ 
ʩʦʮʽʘʣʴʥʽʡ ʛʝʦʛʨʘʬʽʾ, ʘʥʪʨʦʧʦʣʦʛʽʾ ʽ ʢʨʘʻʟʥʘʚʩʪʚʽ. ʊʨʝʙʘ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ 
ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʫʯʝʥʠʭ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 
ʮʴʦʛʦ ʧʝʨʽʦʜʫ, ʷʢʠʡ ʪʘʢʦʞ ʩʪʠʤʫʣʶʚʘʚ ʨʦʟʚʠʪʦʢ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ.  

ʗʢ ʧʨʠʢʣʘʜ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʞʥʘ ʥʘʚʝʩ-
ʪʠ ʨʦʟʨʦʙʣʝʥʽ ʚ ʉʐɸ ʢʦʤʧʣʝʢʩʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʧʣʘʥʠ ɼʝʪʨʦʡʪʘ ʪʘ ʏʠʢʘʛʦ 
(50ï60-ʪʽ ʨʨ. ʍʍ ʩʪ.), ʫ ʷʢʠʭ ʙʫʣʘ ʫʟʘʛʘʣʴʥʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʫʭ ʪʨʘʥʩʧʦʨ-
ʪʫ, ʤʘʨʰʨʫʪʠ, ʢʽʥʮʝʚʽ ʪʘ ʚʠʭʽʜʥʽ ʩʪʘʥʮʽʾ, ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʜʦʨʦʟʽ. 
ʗʢ ʥʘʩʣʽʜʦʢ, ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʘʨʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʽ ʦʙʩʷʛʽʚ ʧʝʨʝʚʝʟʝʥʴ. 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʤʘʣʠ ʪʝʦʨʝʪʠʯʥʽ ʧʨʘʮʽ ʚ ʛʘʣʫʟʽ 
ʛʝʦʛʨʘʬʽʾ ʽ ʧʨʦʩʪʦʨʦʚʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ, ʘ ʪʘʢʦʞ ʩʪʘʥʦʚʣʝʥʥʷ ʢʦʤʧôʶʪʝʨ-
ʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʨʘʩʪʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʡ ʘʚʪʦʤʘʪʠʟʦ-
ʚʘʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʦʪʝʨʽʚ ʫ ʛʝʦʛʨʘʬʽʾ ʚ ʉʐɸ, 
ʂʘʥʘʜʽ, ɸʥʛʣʽʾ, ʐʚʝʮʽʾ (ʧʨʘʮʽ ɺ. ɻʘʨʨʽʩʦʥʘ (William Garrison), ʊ. ʍʘʛʝʨʩʪ-
ʨʘʥʜʘ (Torsten Hagerstrand), ɻ. ʄʘʢʢʘʨʪʽ (Harold McCarty), ʗ. ʄʘʢʍʘʨʛʘ 
(Ian McHarg) (ʨʠʩ. 2.8).  

 

   
 

ɺʽʣʴʷʤ ɻʘʨʨʽʩʦʥ 
 

ʊʦʨʩʪʝʥ ʍʝʛʝʨʩʪʨʘʥʜ 
 

ʗʥ ʄʘʢʍʘʨʛ 
 

ʈʠʩ. 2.8. ʇʽʦʥʝʨʠ ɻɯʉ 
 

ʈʦʙʦʪʠ ʃʫʥʜʩʴʢʦʾ ʰʢʦʣʠ. ɿʘʩʥʦʚʥʠʢʦʤ ʽ ʚʠʟʥʘʥʠʤ ʣʽʜʝʨʦʤ ʃʫʥʜ-
ʩʴʢʦʾ ʰʢʦʣʠ ʻ ʰʚʝʜʩʴʢʠʡ ʛʝʦʛʨʘʬ ʊʦʨʩʪʝʥ ʍʝʛʝʨʩʪʨʘʥʜ (Hagerstrand T. 
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Innovation diffusion as a spatial process / T. Hagerstrand. ï Chicago: University 
of Chicago Press, 1968). ʐʢʦʣʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʪʘ 
ʨʦʟʨʦʙʢʠ ʡʦʛʦ ʽʜʝʡ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʩʪʘʣʠ ʙʘʟʦʶ ʬʦʨʤʫʚʘʥʥʷ ʰʢʦʣʠ, ʚʠʢʣʘʜʝʥʽ 
ʍʝʛʝʨʩʪʨʘʥʜʦʤ ʥʘ ʧʦʯʘʪʢʫ 1950-ʭ ʽ ʚ 1960-ʪʽ ʨʦʢʠ. ʋʯʝʥʠʡ ʜʦʩʣʽʜʞʫʚʘʚ 
ʧʨʦʮʝʩ ʜʠʬʫʟʽʾ ʥʦʚʦʚʚʝʜʝʥʴ. ʇʨʦʙʣʝʤʘ ʟʘʡʤʘʣʘ ʟʘʭʽʜʥʠʭ ʛʝʦʛʨʘʬʽʚ ʽ 
ʨʘʥʽʰʝ, ʘʣʝ ʍʝʛʝʨʩʪʨʘʥʜ ʟʘʩʪʦʩʫʚʘʚ ʜʣʷ ʮʽʻʾ ʤʝʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ, ʱʦ 
ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʯʽʪʢʽ ʡ ʦʨʠʛʽʥʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɺʽʥ ʚʠʚʯʠʚ ʧʨʦʮʝʩ 
ʜʠʬʫʟʽʾ ʥʦʚʦʚʚʝʜʝʥʴ ʷʢ ʭʚʠʣʴʦʚʝ ʷʚʠʱʝ. ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʚʠʷʚʠʚʩʷ ʧʣʽʜ-
ʥʠʤ ʽ ʜʣʷ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʩʪʘʣʠ ʜʦʩʣʽʜʞʫʚʘʪʠʩʷ ʟ ʧʦʟʠʮʽʡ ʾʭ 
ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʜʠʥʘʤʽʢʠ. 

ɿʘʩʣʫʛʦʶ ʊ. ʍʝʛʝʨʩʪʨʘʥʜʘ ʻ ʽ ʪʝ, ʱʦ ʚʽʥ ʫʧʝʨʰʝ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʝʤ-
ʧʽʨʠʯʥʠʭ ʜʘʥʠʭ, ʦʧʠʩʘʚ ʚʧʣʠʚ ʩʫʩʽʜʩʪʚʘ ʥʘ ʧʨʦʩʪʦʨʦʚʫ ʜʠʬʫʟʽʶ ʥʦʚʦʚʚʝ-
ʜʝʥʴ. ʉʧʨʠʡʥʷʪʪʷ ʥʦʚʦʚʚʝʜʝʥʴ ʨʦʟʛʣʷʜʘʣʦʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʶʜʝʡ; ʧʦʢʘʟʘʥʦ ʦʧʽʨ ʧʨʠʡʥʷʪʪʶ ʥʦʚʦʚʚʝʜʝʥʴ; ʜʘʥʦ ʤʘʪʝ-
ʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʠʬʫʟʽʾ; ʇʦʢʘʟʘʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʤʽʨʥʦʩʪʽ ʡ 
ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʢʦʥʪʘʢʪʽʚ ʣʶʜʝʡ ʟ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ. 

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʝʚʦʣʶʮʽʾ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʚ ʃʫʥʜʽ 
ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʛʨʫʧʠ ʟ ʧʨʦʝʢʪʫ "ɺʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʦʨʛʘʥʽʟʘ-
ʮʽʷ". ɺ ʾʾ ʨʘʤʢʘʭ ʍʝʛʝʨʩʪʨʘʥʜ ʟʽ ʩʚʦʾʤʠ ʢʦʣʝʛʘʤʠ ɹ. ʃʝʥʪʦʨʧʦʤ, ʉ. ʄʘʨʪʝʥʩ-
ʩʦʥʦʤ, ʇ. ʂʘʨʣʩʪʝʡʥʦʤ ʪʘ ʽʥʰʠʤʠ ʬʘʭʽʚʮʷʤʠ ʧʨʦʚʽʚ ʥʠʟʢʫ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ (Carlstein T. Time, resources, society and ecology. ï Lund: 
Department of Geography, University of Lund, 1980; Carlstein T., Parkes DN, 
Thrift NJ (eds.). Timing space and spacing time (three volumes). ï London : 
Edward Arnold, 1980). 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʣʴʰʦʩʪʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʠ-
ʢʣʘʜʝʥʽ ɸ. ʇʨʝʜʦʤ (Pred A. Behaviour and location: foundations for a 
geographic and dynamic location theory. Part I / A. Pred. ï Lund : CWK 
Gleerup, 1967 ; Pred A. Behaviour and location: foundations for a geographic 
and dynamic location theory. Part II / A. Pred. ï Lund : CWK Gleerup, 1969 ; 
Pred A. Industrialization, initial advantage, and American metropolitan growth 
/ A. Pred // Geographical Review. ï 1965. ï ˉ 55. ï P. 158ï185 ; Pred A. The 
choreography of existence: comments on Hagerstrandôs time-geography and its 
usefulness / A. Pred // Economic Geography. ï 1972. ï ˉ 53. ï P. 207ï221). 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʰʢʦʣʠ ʤʘʣʦ ʪʝ, ʱʦ ʍʝʛʝʨʩʪʨʘʥʜ 
ʽ ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʠʢʠ ʩʪʚʦʨʠʣʠ ʘʥʛʣʦʤʦʚʥʠʡ ʞʫʨʥʘʣ "Lund Studies in 
Geography. Human Geography", ʚ ʷʢʦʤʫ ʤʦʛʣʠ ʦʧʝʨʘʪʠʚʥʦ ʽ ʜʦʩʪʫʧʥʦʶ 
ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʯʝʥʠʭ ʩʚʽʪʫ ʤʦʚʦʶ ʧʫʙʣʽʢʫʚʘʪʠ ʩʚʦʾ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʇʨʠʥʮʠʧʦʚʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʃʫʥʜʩʴʢʦʾ ʰʢʦʣʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 
ʧʨʘʛʥʝʥʥʷ ʾʾ ʧʨʠʭʠʣʴʥʠʢʽʚ ʨʦʟʛʣʷʜʘʪʠ ʧʨʦʩʪʽʨ ʽ ʯʘʩ ʫ ʥʝʨʦʟʨʠʚʥʦʤʫ 
ʟʚôʷʟʢʫ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʜʝʥʥʦʾ ʧʦʚʝʜʽʥʢʠ ʣʶʜʠʥʠ. ɺʘʞʣʠʚʘ ʽ ʩʘʤʘ 
ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʣʶʜʠʥʠ ʚ ʾʾ ʧʦʚʩʷʢʜʝʥʥʽʡ, ʙʫʜʝʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 
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ɻɯʉ ʂʘʥʘʜʠ. ʇʨʦʪʝ, ʧʝʨʰʠʤ ʽ, ʙʝʟʫʤʦʚʥʦ, ʚʝʣʠʢʠʤ ʫʩʧʽʭʦʤ ʩʪʘʥʦʚ-
ʣʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʽ ɻɯʉ ʩʪʘʣʠ ʨʦʟʨʦʙʢʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫ 60-ʭ ʨʨ. ʍʍ ʩʪ. 
ɻʝʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʂʘʥʘʜʠ (Canada Geographic Information 
System, CGIS). ʎʷ ɻɯʉ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʙʘʟʽ ʧʝʨʰʠʭ ʚʝʣʠʢʠʭ ɽʆʄ ʽ 
ʧʘʢʝʪʥʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ.  

"ɹʘʪʴʢʦʤ" ɻɯʉ ʂʘʥʘʜʠ ʚʚʘʞʘʻʪʴʩʷ ʙʨʠʪʘʥʩʴʢʠʡ ʛʝʦʛʨʘʬ ʈʦʜʞʝʨ 
ʊʦʤʣʽʥʩʦʥ (ʨʠʩ. 2.9), ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʷʢʦʛʦ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʨʝʘʣʽʟʦ-
ʚʘʥʦ ʙʘʛʘʪʦ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʠʡ ʩʧʨʦʤʽʛʩʷ 
ʧʝʨʝʢʦʥʘʪʠ ʫʨʷʜ ʂʘʥʘʜʠ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ CGIS. ʉʘʤʝ ʚʽʥ 
ʟʘʧʨʦʚʘʜʠʚ ʪʝʨʤʽʥ "ʛʝʦʛʨʘʬʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ". 

 

    
 

ʈʠʩ. 2.9. ʈʦʜʞʝʨ ʊʦʤʣʽʥʩʦʥ (Roger Tomlinson) 
 
ʇʨʠʟʥʘʯʝʥʥʷ ɻɯʉ ʂʘʥʘʜʠ (CGIS) ʧʦʣʷʛʘʣʦ ʚ ʘʥʘʣʽʟʽ ʯʠʩʝʣʴʥʠʭ ʜʘ-

ʥʠʭ, ʥʘʢʦʧʠʯʝʥʠʭ ʢʘʥʘʜʩʴʢʦʶ ʩʣʫʞʙʦʶ ʟʝʤʝʣʴʥʦʛʦ ʦʙʣʽʢʫ (Canada Land 
Inventory) ʽ ʚ ʦʪʨʠʤʘʥʥʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ, ʷʢʽ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʣʘʥʽʚ ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷ ʚʝʣʠʯʝʟʥʠʭ 
ʧʣʦʱ ʧʝʨʝʚʘʞʥʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ɿ ʮʽʻʶ ʤʝʪʦʶ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʩʪʚʦʨʠʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʟʝʤʝʣʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʧʨʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ, ʨʝʢʨʝʘʮʽʡʥʫ, ʝʢʦ-
ʣʦʛʽʯʥʫ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʠʜʘʪʥʽʩʪʴ ʟʝʤʝʣʴ, ʚʽʜʦʙʨʘʟʠʪʠ ʩʬʦʨʤʦʚʘʥʫ 
ʩʪʨʫʢʪʫʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ, ʚʢʣʶʯʘʶʯʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʟʝʤʣʝʚʣʘʩ-
ʥʠʢʽʚ. ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʦ ʙʫʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʚʚʝʜʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ 
ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʽ ʪʝʤʘʪʠʯʥʠʭ ʜʘʥʠʭ. ɼʣʷ ʮʴʦʛʦ ʈ. ʊʦʤʣʽʥʩʦʥʫ (ʨʠʩ. 2.10) ʟʽ 
ʩʚʦʾʤʠ ʧʦʤʽʯʥʠʢʘʤʠ, ʷʢʽ ʥʝ ʤʘʣʠ ʜʦʩʚʽʜʫ ʚʥʫʪʨʽʰʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʚʝʣʠʢʠʭ 
ʤʘʩʠʚʽʚ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʩʪʚʦʨʠʪʠ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʫ 
ʪʝʭʥʦʣʦʛʽʶ, ʷʢʘ ʨʘʥʽʰʝ ʥʽʜʝ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ, ʜʦʟʚʦʣʷʣʘ ʙ ʦʧʝʨʫʚʘʪʠ 
ʦʢʨʝʤʠʤʠ ʪʝʤʘʪʠʯʥʠʤʠ ʰʘʨʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʠʢʦʥʫʚʘʪʠ ʢʘʨʪʦʤʝʪʨʠʯʥʽ 
ʚʠʤʽʨʠ. ɼʣʷ ʚʚʝʜʝʥʥʷ ʚʝʣʠʢʦʬʦʨʤʘʪʥʠʭ ʟʝʤʝʣʴʥʠʭ ʧʣʘʥʽʚ ʙʫʚ ʥʘʚʽʪʴ 
ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʽ ʩʪʚʦʨʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʩʢʘʥʫʶʯʠʡ ʧʨʠʩʪʨʽʡ. 

ʉʘʤʝ ʚ ɻɯʉ ʂʘʥʘʜʠ ʙʫʣʘ ʦʧʨʘʮʴʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʤʝʞʫʚʘʥʥʷ 
ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʰʘʨʘʤʠ (ʪʝʤʘʤʠ) ʪʘ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʮʝʧʮʽʷ 
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ʪʘʙʣʠʮʴ ʘʪʨʠʙʫʪʠʚʥʠʭ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʽʜʜʽʣʠʪʠ ʬʘʡʣʠ ʧʨʦʩʪʦʨʦʚʦʾ 
(ʛʝʦʤʝʪʨʠʯʥʦʾ) ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʬʘʡʣʽʚ ʪʝʤʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʮʽ 
ʦʙôʻʢʪʠ. 

 

    
 

ʈʠʩ. 2.10. ʈʦʜʞʝʨ ʊʦʤʣʽʥʩʦʥ, 2005ï2010 ʨʨ. 
 
ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ CGIS ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.11. 
 

 
 

ʈʠʩ. 2.11. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ CGIS 
 
ʂʨʽʤ ʮʴʦʛʦ, ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʢʘʨʪʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ, ʧʨʠʪʘʤʘʥʥʽ ʮʴʦʤʫ ʝʪʘʧʦʚʽ ʨʦʟ-
ʚʠʪʢʫ, ʨʦʟʨʦʙʥʠʢʠ CGIS ʫʞʝ ʪʦʜʽ ʷʩʥʦ ʨʦʟʫʤʽʣʠ, ʱʦ ʧʝʚʥʽ ʚʠʜʠ ʘʥʘʣʽʟʫ 
ʢʘʨʪ ʪʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘʢʣʘʜʘʥʥʷ ʢʦʥʪʫʨʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ 
ʧʣʦʱ, ʥʘ ɽʆʄ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʝ, ʥʽʞ ʚʨʫʯʥʫ. 

ʑʦ ʞ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʦʛʦ ʚʥʝʩʣʠ ʪʚʦʨʮʽ ɻɯʉ ʂʘʥʘʜʠ ʚ ʩʪʘʥʦʚʣʝʥʥʷ ʽ 
ʨʦʟʚʠʪʦʢ ɻɯʊ?  

Å ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʨʘʙʘʥʥʦʛʦ ʩʢʘʥʝʨʘ ʜʣʷ ʮʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʚʠʩʦʢʦʾ 
ʱʽʣʴʥʦʩʪʽ (ʧʨʦʩʪʦʨʦʚʽ ʦʙôʻʢʪʠ);  

Å ʧʦʜʘʥʥʷ ʩʢʘʥʝʨʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʫ ʚʝʢʪʦʨʥʽʡ ʬʦʨʤʽ;  
Å ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʦʜʽʣ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ "ʘʨʢʫʰʽʚ" ʘʙʦ "ʤʦʟʘʾʢʠ" ʟ 

ʧʝʨʝʢʨʠʪʪʷʤ ʫʟʜʦʚʞ ʛʨʘʥʠʮʴ;  
Å ʧʦʜʽʣ ʜʘʥʠʭ ʟʘ ʪʝʤʘʤʠ ʘʙʦ ʰʘʨʘʤʠ;  
Å ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʢʨʘʾʥʠ ʟ ʪʦʯʥʽʩʪʶ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʣʘ ʧʨʦʩʪʦʨʦʚʽʡ ʨʦʟʨʽʟʥʝʥʥʦʩʪʽ ʜʘʥʠʭ;  
Å ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʝʨʘʪʦʨʦʤ ʩʠʩʪʝʤʠ ʢʽʣʴʢʦʩʪʽ ʟʥʘʯʫ-

ʱʠʭ ʮʠʬʨ ʜʣʷ ʨʽʟʥʠʭ ʰʘʨʽʚ ʽʥʬʦʨʤʘʮʽʾ;  
Å ʚʥʫʪʨʽʰʥʻ ʧʦʜʘʥʥʷ ʣʽʥʽʡʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʚʠʛʣʷʜʽ ʣʘʥʮʶʞʢʽʚ ʧʦʢʨʦ-

ʢʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʫ 8 ʥʘʧʨʷʤʢʘʭ (ʣʘʥʮʶʛʦʚʠʡ ʢʦʜ ʌʨʽʤʝʥʘ);  
Å ʢʦʜʫʚʘʥʥʷ ʛʨʘʥʠʮʴ ʘʨʝʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʫʛʠ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʣʽ-

ʚʦʛʦ ʡ ʧʨʘʚʦʛʦ ʘʨʝʘʣʽʚ;  
Å ʥʘʷʚʥʽʩʪʴ "ʪʦʧʦʣʦʛʽʾ" ʟ ʧʣʘʥʘʨʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʜʘʥʠʭ ʢʦʞʥʦʛʦ 

ʰʘʨʫ ʽ ʢʦʜʫʚʘʥʥʷʤ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʜʫʛʘʤʠ ʡ ʘʨʝʘʣʘʤʠ ʚ ʙʘʟʽ ʜʘʥʠʭ;  
Å ʧʦʜʽʣ ʜʘʥʠʭ ʥʘ ʬʘʡʣʠ ʦʟʥʘʢ ʽ ʧʦʟʠʮʽʡʥʽ ʬʘʡʣʠ (ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ);  
Å ʜʝʩʢʨʠʧʪʦʨʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʽ ʥʘʙʽʨ ʜʘʥʠʭ ʟʦʙʨʘʞʝʥʴ; 
Å ʚʢʘʟʽʚʢʫ ʢʦʦʨʜʠʥʘʪ ʮʝʥʪʨʦʾʜʽʚ ʦʙôʻʢʪʽʚ; 
Å ʢʦʥʮʝʧʮʽʶ ʪʘʙʣʠʮʽ ʦʟʥʘʢ.  
Å ɺʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚ ɻɯʉ ʂʘʥʘʜʠ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʬʫʥʢʮʽʾ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʽ ʟʛʦʜʦʤ ʩʪʘʣʠ ʩʪʘʥʜʘʨʪʥʠʤʠ ʜʣʷ ɻɯʉ: ʥʘʢʣʘ-
ʜʝʥʥʷ ʧʦʣʽʛʦʥʽʚ, ʚʠʤʽʨ ʧʣʦʱ ʡ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʧʠʪʽʚ ʱʦʜʦ ʢʽʣ ʽ 
ʧʦʣʽʛʦʥʽʚ, ʟʘʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ʋ 1968 ʨ. ʚ ʉʐɸ ʚ ʽʥʪʝʨʝʩʘʭ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʾ ʩʣʫʞʙʠ ʙʫʚ 
ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʝʢʪ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʽʥʬʝʢʮʽ-
ʡʥʠʭ ʭʚʦʨʦʙ MOD (Mapping of disease project). ʎʷ ʩʠʩʪʝʤʘ ʙʫʣʘ ʨʦʟʨʘʭʦ-
ʚʘʥʘ ʥʘ ʛʣʦʙʘʣʴʥʠʡ ʤʘʩʰʪʘʙ ʽ, ʢʨʽʤ ʜʘʥʠʭ ʧʨʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ, ʚʨʘʭʦʚʫ-
ʚʘʣʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʯʠʥʥʠʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʝʪʥʽʯʥʠʡ ʩʢʣʘʜ ʽ 
ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʭʘʨʘʢʪʝʨ ˇʨʫʥʪʽʚ, 
ʨʝʟʝʨʚʫʘʨʠ ʽ ʧʝʨʝʥʦʩʥʠʢʠ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʪʦʱʦ). ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 15 ʯʦʣʦʚʽʢ, ʙʶʜʞʝʪ ʨʦʙʦʪʠ ʷʢʠʭ ʥʘ 90 % ʩʢʣʘʜʘʚ 
ʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ ʽʟ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ. 

ɯʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ɻɯʉ ʟʨʦʙʠʣʘ ɻʘʨʚʘʨʜʩʴʢʘ ʣʘʙʦʨʘʪʦʨʽʷ 
ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ (ʨʠʩ. 2.12), ʷʢʘ ʚ 1968 ʨ. ʙʫʣʘ ʧʝʨʝʡʤʝʥʦʚʘʥʘ ʫ ʣʘ-
ʙʦʨʘʪʦʨʽʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ (Harvard 
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Laboratory for Computer Graphics & Spatial Analysis) ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ 
ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ, ʱʦ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʟʘ ʧʽʜʪʨʠʤʢʠ ʛʨʘʥʪʫ ʌʦʨʜʘ 
(294 000 ʜʦʣ. ʉʐɸ) ʪʘ ʨʽʟʥʠʭ ʥʝʚʝʣʠʢʠʭ ʚʥʝʩʢʽʚ ʟ ʚʠʱʦʾ ʰʢʦʣʠ ʜʠʟʘʡʥʫ 
12 ʞʦʚʪʥʷ 1965 ʨ.  

 

 
 

ʈʠʩ. 2.12. ɻʘʨʚʘʨʜʩʴʢʘ ʣʘʙʦʨʘʪʦʨʽʷ 
ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ 

 
ɿʘʩʥʫʚʘʚ ʣʘʙʦʨʘʪʦʨʽʶ 62-ʨʽʯʥʠʡ ɻʦʚʘʨʜ ʌʽʰʝʨ9 (ʨʠʩ. 2.13) ʟ ʤʝʪʦʶ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʦʤʧôʶʪʝʨʥʦʛʦ 
ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʷʢʽ ʩʪʘʣʠ ʟʥʘʯʥʠʤ ʢʨʦʢʦʤ ʫ ʘʣʛʦʨʠʪʤʽʯʥʦʤʫ ʚʜʦʩʢʦʥʘ-
ʣʝʥʥʽ ɻɯʉ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʦ ʧʦʯʘʪʢʫ 80-ʭ ʨʨ. ʍʍ ʩʪ.  

 

  
 

ʈʠʩ. 2.13. ɻʦʚʘʨʜ ʊʝʡʣʦʨ ʌʽʰʝʨ  
(Howard Fisher) 

 
ʂʨʽʤ ʌʽʰʝʨʘ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʘʮʶʚʘʣʘ ʛʨʫʧʘ ʷʩʢʨʘʚʠʭ, ʝʥʝʨʛʽʡʥʠʭ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʤʠʩʣʷʯʠʭ ʣʶʜʝʡ, ʟʦʢʨʝʤʘ ʤʽʩʴʢʠʡ ʧʣʘʥʫʚʘʣʴʥʠʢ 
ɸʣʣʘʥ ʐʤʽʜʪ (Allan Schmidt), ʽʥʞʝʥʝʨ ʽ ʝʢʦʥʦʤʽʩʪ ʇʝʪʝʨ ʈʦʜʞʝʨʩ (Peter 
                                                
9ɻʦʚʘʨʜ ʌʽʰʝʨ ï ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʘʨʭʽʪʝʢʪʦʨ, ʚʠʥʘʭʽʜʥʠʢ ʢʘʨʪʦʛʨʘʬʽʯʥʦ  ʾ ʩʠʩʪʝʤʠ SYMAP 
(1963 ʨ.), ʱʦ ʩʪʘʣʘ ʧʝʨʰʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʧʨʦʩʪʦʨʦʚʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 
ʪʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʷʢʘ ʙʫʣʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʪʝʭʥʦʣʦʛʽ  ʾʧʨʷʤʦʛʦ ʜʨʫʢʫ. 
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Rogers), ʂʘʨʣ ʐʪʝʡʥʮ (Carl Steinitz) (ʨʠʩ. 2.14), ʘʨʭʽʪʝʢʪʦʨ ɸʣʝʥ 
ɹʝʨʭʛʦʣʴʮ (Allen Bernholtz) ʪʘ ʽʥʰʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʜʚʦʭ ʥʘʧʨʷʤʘʭ. ʇʝʨʰʠʤ 
ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʧʦ-
ʜʘʥʥʷ ʚ ʧʨʦʩʪʦʨʽ ʽ ʯʘʩʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ 
ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʧʝʨʰʦʛʦ ʪʘ ʥʘʡʚʽʜʦʤʽʰʦʛʦ ʚ ʩʚʽʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ 
SYMAP (Synagraphic10 Mapping System) ï ʩʠʩʪʝʤʠ ʙʘʛʘʪʦʮʽʣʴʦʚʦʛʦ 
ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʷʢʘ ʨʝʘʣʽʟʫʚʘʣʘ ʬʫʥʢʮʽʾ ʧʦʙʫʜʦʚʠ ʢʘʨʪʦʛʨʘʤ, ʢʘʨʪ 
ʽʟʦʣʽʥʽʡ ʽ ʪʨʝʥʜʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʫ 1964 ʨ. 

 

 
 

ʈʠʩ. 2.14. ʇʝʪʝʨ ʈʦʜʞʝʨʩ (ʣʽʚʦʨʫʯ) ʽ ʂʘʨʣ ʐʪʝʡʥʮ ʟʘ ʨʦʙʦʪʦʶ  
ʚ ɻʘʨʚʘʨʜʩʴʢʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ 

 
ʌʨʘʛʤʝʥʪʠ ʧʝʨʰʠʭ ʢʘʨʪ, ʩʪʚʦʨʝʥʠʭ ʧʨʦʛʨʘʤʥʠʤ ʧʘʢʝʪʦʤ SYMAP, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2.15. 
 

 
ʈʠʩ. 2.15. ɻʘʣʝʨʝʷ ʧʝʨʰʠʭ ʢʘʨʪ, ʩʪʚʦʨʝʥʠʭ ʧʨʦʛʨʘʤʥʠʤ ʧʘʢʝʪʦʤ SYMAP 

 
ʍʦʯʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ SYMAP ʙʫʣʠ ʜʦʚʦʣʽ ʦʙʤʝʞʝʥʠʤʠ (ʚʠ-

ʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʨʷʜʢʦʚʦ-ʜʨʫʢʫʶʯʠʡ ʧʨʠʩʪʨʽʡ), ʮʝ ʙʫʣʘ ʧʝʨʰʘ ʥʘʦʯʥʘ 

                                                
10Synagraphic (ʚʽʜ ʛʨʝʮ. Synagein) ï ʩʧʽʣʴʥʝ ʦʙôʻʜʥʘʥʥʷ. 
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ʜʝʤʦʥʩʪʨʘʮʽʷ ʤʦʞʣʠʚʦʩʪʽ ʤʘʰʠʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ. ʈʦʟʨʦʙʢʘ SYMAP 
ʚʠʢʣʠʢʘʣʘ ʚʝʣʠʯʝʟʥʠʡ ʽʥʪʝʨʝʩ ʬʘʭʽʚʮʽʚ ʜʦ ʨʘʥʽʰʝ ʥʝʚʽʜʦʤʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

SYMAP ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʫ ʉʐɸ ʧʦʥʘʜ 10 ʨʦʢʽʚ ʫ ʤʘʩʰʪʘʙʥʠʭ 
ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʘ 
ʪʘʢʦʞ ʧʨʠ ʨʦʟʚôʷʟʢʫ ʟʘʚʜʘʥʴ ʤʽʩʴʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. 

ɼʨʫʛʠʡ ʥʘʧʨʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʨʝʛʽʦʥʘʣʴʥʠʤ ʧʣʘʥʫ-
ʚʘʥʥʷʤ, ʣʘʥʜʰʘʬʪʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʽʚ ʫ 
ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʜʠʟʘʡʥʽ ʪʘ ʤʦʜʝʣʶʚʘʥʥʽ. ʗʢ ʥʘʩʣʽʜʦʢ, ʌʨʝʥʢ ʈʝʥʩ ʽ ʡʦʛʦ 
ʢʦʤʘʥʜʘ ʨʦʟʨʦʙʣʷʶʪʴ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ SYMVU, ʷʢʠʡ ʜʦʟʚʦʣʷʚ 
ʙʫʜʫʚʘʪʠ 3D ï ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. 2.16).  

 

   
 

ʈʠʩ. 2.16. ʈʦʟʨʦʙʢʘ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʧʦʙʫʜʦʚʠ 3D-ʟʦʙʨʘʞʝʥʥʷ 
 
ʆʯʝʚʠʜʥʦʶ ʧʝʨʝʚʘʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʢʘʨʪʦʛʨʘʬʽʾ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʙʦʨʫ ʜʽʣʷʥʢʠ ʥʘ ʢʘʨʪʽ ʪʘ ʾʾ ʰʚʠʜʢʦʛʦ ʧʝʨʝʤʘʣʴʦʚʫʚʘʥʥʷ (ʨʠʩ. 2.17). ʅʘ 
ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʢʘʨʪʠ, ʱʦ ʨʘʥʽʰʝ ʟʘʡʤʘʣʦ ʪʠʞʥʽ, ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 
ʢʦʤʧôʶʪʝʨʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʪʝʧʝʨ ʟʘʪʨʘʯʫʚʘʣʠʩʷ ʭʚʠʣʠʥʠ. 

 

   
 

ʈʠʩ. 2.17. ʆʮʽʥʢʘ ʽʩʥʫʶʯʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʨʘʡʦʥʽʚ ʜʣʷ ʞʠʪʣʘ  
ʟ ʾʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʪʘ ʟʤʽʥʘʤʠ ʥʘ 5, 10 ʪʘ 15 ʨʦʢʽʚ 
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ɯʥʰʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɻʘʨʚʘʨʜʩʴʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ: GRID ï ʜʣʷ 
ʨʦʙʦʪʠ ʟ ʨʘʩʪʨʦʚʠʤʠ ʢʦʤʽʨʢʘʤʠ; CALFORM ï ʧʨʦʛʨʘʤʠ ʚʠʚʝʜʝʥʥʷ ʢʘʨʪʦ-
ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʧʣʦʪʝʨ; ODYSSEY ï ʧʦʧʝʨʝʜʥʠʢ ʚʽʜʦʤʦʛʦ 
ARC / INFO, ï ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʴ ʫ ʩʚʽʪʽ ʪʘ ʜʦʧʦʤʦʛʣʦ ʩʪʚʦ-
ʨʠʪʠ ʙʘʟʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʘʛʘʪʴʦʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʦʜʘʪʢʽʚ. 

ʂʨʽʤ ʌʽʰʝʨʘ, ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʘʮʶʚʘʣʘ ʱʝ ʦʜʥʘ ʢʣʶʯʦʚʘ ʬʽʛʫʨʘ 
ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ï ʧʨʦʛʨʘʤʽʩʪ ʏʘʨʣʴʟ ɼʘʥʘ ʊʦʤʣʽʥ (ʨʠʩ. 2.18), ʷʢʠʡ ʟʘʢʣʘʚ 
ʦʩʥʦʚʠ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʘʣʛʝʙʨʠ, ʩʪʚʦʨʠʚʰʠ ʟʥʘʤʝʥʠʪʫ ʨʦʜʠʥʫ ʨʘʩʪʨʦʚʠʭ 
ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ Map Analysis Package ï MAP, PMAP, aMAP.  

 

     
 

ʈʠʩ. 2.18. ʏʘʨʣʴʟ ɼʘʥʘ ʊʦʤʣʽʥ (Charles Dana Tomlin) 
 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʦʚʞʫʶʪʴʩʷ, ʘʣʝ ʚ ʤʝʥʰʠʭ 
ʤʘʩʰʪʘʙʘʭ. 

ɿʘʚʜʷʢʠ ʜʦʩʷʛʥʝʥʥʷʤ ɻʘʨʚʘʨʜʩʴʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʚ ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨ-
ʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ ʜʘʥʠʭ, ʢʘʨʪʦ-
ʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʴ, ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʩʧʦʩʦʙʠ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 
ʚ ʩʫʯʘʩʥʠʭ ɻɯʉ.  

CALFORM ʧʨʝʜʩʪʘʚʣʷʚ, ʧʦ ʩʫʪʽ, SYMAP ʥʘ ʦʩʥʦʚʽ ʛʨʘʬʦʧʦʙʫʜʦʚ-
ʥʠʢʘ. ɺʝʣʠʢʠʤ ʢʨʦʢʦʤ ʚʧʝʨʝʜ ʩʪʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʫʥʠʢʥʫ-
ʪʠ ʧʦʜʚʽʡʥʦʛʦ ʢʦʜʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʛʨʘʥʠʮʴ ʰʣʷʭʦʤ ʫʚʝʜʝʥʥʷ ʪʘʙʣʠʮʽ 
ʧʦʣʦʞʝʥʴ ʪʦʯʦʢ, ʘ ʪʘʢʦʞ ʥʘʙʦʨʫ ʧʦʣʽʛʦʥʽʚ, ʱʦ ʚʠʟʥʘʯʘʣʠʩʴ ʧʦʩʣʽʜʦʚ-
ʥʽʩʪʶ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʪʦʯʦʢ.  

ʋ GRID ʟôʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʤʥʦʞʠʥʥʦʛʦ ʚʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʪʝʤʘ-
ʪʠʯʥʠʭ ʰʘʨʽʚ ʨʘʩʪʨʦʚʠʭ ʢʦʤʽʨʦʢ. ʎʝ ʙʫʚ ʧʝʨʰʠʡ ʜʦʩʚʽʜ ʨʘʩʪʨʦʚʠʭ ɻɯʉ. 
ɿʘʩʣʫʛʦʚʫʻ ʪʘʢʦʞ ʥʘ ʫʚʘʛʫ ʨʝʘʣʽʟʘʮʽʷ ʚ GRID ʽʜʝʡ ʥʘʢʣʘʜʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ 
ʰʘʨʽʚ, ʟʘʧʦʟʠʯʝʥʠʭ ʫ ʣʘʥʜʰʘʬʪʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ. 

ʇʦʯʠʥʘʶʯʠ ʟ 1971 ʨ., ɺʽʣʴʷʤ ʋʘʨʥʮ (ʨʠʩ. 2.19), ʷʢʠʡ ʟʘʤʽʥʠʚ ɻ. ʌʽ-
ʰʝʨʘ ʥʘ ʧʦʩʘʜʽ ʜʠʨʝʢʪʦʨʘ ɻʘʨʚʘʨʜʩʴʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ, ʧʨʦʜʦʚʞʠʚ ʨʦʟʚʠʪʦʢ 
ʪʝʦʨʽʾ ʽ ʤʝʪʦʜʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ 
ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ.  
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ʈʠʩ. 2.19. ɺʽʣʴʷʤ ʋʘʨʥʮ, 1967 ʨ. 
 
ʇʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ ʫ 70-ʭ ʨʨ. ʍʍ ʩʪ. ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʧʘʢʝʪ ʧʨʠʢʣʘʜ-

ʥʠʭ ʧʨʦʛʨʘʤ POLYVRT, ʱʦ ʦʙôʻʜʥʘʚ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʘʨʝʘʣʽʚ, ʷʢʽ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʦʙʢʘʭ: SYMAP (ʢʦʞʥʠʡ ʧʦʣʽʛʦʥ 
ʦʢʨʝʤʦ, ʚʥʫʪʨʽʰʥʽ ʛʨʘʥʠʮʽ ʜʚʽʯʽ), CALFORM (ʪʘʙʣʠʮʷ ʧʦʣʦʞʝʥʴ ʪʦʯʦʢ) ʽ 
ʩʧʠʩʢʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ DIME. ʇʘʢʝʪ POLYVRT ʙʫʚ ʧʘʢʝʪʦʤ ʧʨʦʛʨʘʤ ʜʣʷ 
ʤʘʰʠʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʚʘʚ ʛʥʫʯʢʝ ʚʚʝʜʝʥʥʷ ʽ ʤʽʞʩʠʩ-
ʪʝʤʥʠʡ ʦʙʤʽʥ ʬʘʡʣʘʤʠ ʛʨʘʥʠʮʴ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʮʠʬʨʦʚʠʭ 
ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʽʟ ɹʶʨʦ ʧʝʨʝʧʠʩʽʚ.  

ɺʝʨʰʠʥʦʶ ʪʚʦʨʯʦʛʦ ʧʦʰʫʢʫ ʨʦʟʨʦʙʥʠʢʽʚ ʽʟ ɻʘʨʚʘʨʜʩʴʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 
ʩʪʘʚ ʧʘʢʝʪ ODYSSEY (ʩʝʨʝʜʠʥʘ 70-ʭ ʨʨ. ʍʍ ʩʪ.), ʫ ʷʢʦʤʫ ʽʜʝʷ POLYVRT 
ʙʫʣʘ ʨʦʟʰʠʨʝʥʘ ʚʽʜ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʪʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʘʢʝʪʘ, ʱʦ ˇʨʫʥʪʫʚʘʚʩʷ ʥʘ ʚʝʢʪʦʨʥʠʭ ʜʘʥʠʭ. ʅʝʦʙʭʽʜʥʦ ʚʽʜ-
ʟʥʘʯʠʪʠ, ʱʦ ʙʘʛʘʪʦ ʨʦʟʨʦʙʥʠʢʽʚ ʤʘʡʙʫʪʥʽʭ ɻɯʉ "ʚʠʨʦʩʣʠ" ʩʘʤʝ ʚ ɻʘʨʚʘʨʜ-
ʩʴʢʽʡ ʣʘʙʦʨʘʪʦʨʽʾ. ʃʘʙʦʨʘʪʦʨʽʷ ʩʪʘʣʘ ʢʦʣʠʩʢʦʶ ʙʘʛʘʪʴʦʭ ʽʜʝʡ ʽ ʜʘʣʘ ʩʚʽʪʫ 
ʙʘʛʘʪʦ ʚʽʜʦʤʠʭ ʬʽʛʫʨ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʜʫʩʪʨʽʾ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ 
ʨʦʟʚʠʪʦʢ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ. ʗʢ ʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʟʛʘʜʘʪʠ ʉʢʦʪʪʘ ʄʦʨʭʘʫʩʘ 
(ʨʠʩ. 2.20), ʧʝʨʝʭʽʜ ʷʢʦʛʦ ʚ ESRI ʩʪʘʚ ʩʧʦʣʫʯʥʦʶ ʣʘʥʢʦʶ ʤʽʞ ODYSSEY ʽ 
ʨʦʟʨʦʙʢʦʶ ARC / INFO. 

 

 
 

ʈʠʩ. 2.20. ʉʢʦʪʪ ʄʘʨʭʘʫʩ 
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ʊʨʝʪʽʤ ʚʝʣʠʢʠʤ ʫʩʧʽʭʦʤ ʩʪʘʥʦʚʣʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ɻɯʉ ʩʪʘʣʦ 
ɹʶʨʦ ʧʝʨʝʧʠʩʫ ʉʐɸ (U.S. Census Bureau) ï ʦʜʥʘ ʟ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʘ ʚʽʜʽ-
ʛʨʘʣʘ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ɻɯʉ.  

ʅʘʧʨʠʢʽʥʮʽ 60-ʭ ʨʨ. ʍʍ ʩʪ. ʫ ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʉʐɸ ʩʬʦʨʤʫ-
ʚʘʣʦʩʷ ʧʝʨʝʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʊ ʜʣʷ ʦʙʨʦʙʢʠ ʡ ʧʦʜʘʥ-
ʥʷ ʜʘʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʝʨʝʧʠʩʽʚ ʥʘʩʝʣʝʥʥʷ (US Census Data). ɼʣʷ ʮʴʦʛʦ 
ʧʦʪʨʽʙʥʘ ʙʫʣʘ ʤʝʪʦʜʠʢʘ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʢʦʨʝʢʪʥʫ ʛʝʦʛʨʘʬʽʯʥʫ "ʧʨʠ-
ʚôʷʟʢʫ" ʜʘʥʠʭ ʧʝʨʝʧʠʩʫ. ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʪʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥ-
ʚʝʨʪʫʚʘʥʥʷ ʘʜʨʝʩ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʚ ʘʥʢʝʪʘʭ ʧʝʨʝʧʠʩʫ ʚ ʛʝʦʛʨʘ-
ʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʧʠʩʫ ʤʦʞʥʘ ʙʫʣʦ ʙ 
ʦʬʦʨʤʣʶʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʢʘʨʪ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽ ʟʦʥ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 
ʧʝʨʝʧʠʩʫ.  

ɹʶʨʦ ʨʦʟʨʦʙʠʣʦ ʬʦʨʤʘʪ GBF-DIME (Geographic Base File, Dual 
Independent Map Encoding). ɯʩʪʦʨʽʷ GBF-DIME ʧʦʯʘʣʘʩʷ ʫ ʣʶʪʦʤʫ 1967 ʨ., 
ʢʦʣʠ ɹʶʨʦ ʧʝʨʝʧʠʩʫ ʉʐɸ ʟʘʡʥʷʣʦʩʴ ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ ʟ ʢʦʤʧôʶʪʝʨʥʦʛʦ 
ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ. ʇʨʦʛʨʘʤʽʩʪʠ ɹʶʨʦ ʙʦʨʦʣʠʩʷ ʟ ʥʝʝʬʝʢʪʠʚʥʽʩʪʶ ʽ ʥʘʜʣʠʰ-
ʢʦʚʽʩʪʶ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʢʦʥʚʝʨʪʫʚʘʥʥʽ ʧʘʧʝʨʦʚʠʭ ʢʘʨʪ ʫ ʮʠʬʨʦʚʽ. ʇʨʦʙʣʝʤʘ 
ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ ʢʦʞʥʝ ʧʝʨʝʪʠʥʘʥʥʷ ʚʫʣʠʮʴ (ʘ ʚ ʤʽʩʪʘʭ ʉʐɸ ʯʘʩʪʦ 
ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʝʰʽʪʯʘʩʪʘ ʩʠʩʪʝʤʘ, ʢʦʣʠ ʚʫʣʠʮʽ ʫʪʚʦʨʶʶʪʴ ʩʽʪʢʫ ʟ ʚʫʣʠʮʴ 
(street) ʪʘ ʘʚʝʥʶ (avenue)), ʚʚʦʜʠʣʦʩʴ ʨʽʚʥʦ ʚʽʩʽʤ ʨʘʟʽʚ.  

ɿʘ ʩʣʦʚʘʤʠ ɼʦʥʘʣʴʜʘ ʂʫʢʘ (ʨʠʩ. 2.21), ʷʢʠʡ ʥʘ ʪʦʡ ʯʘʩ ʙʫʚ ʧʨʦʛʨʘʤʽʩ-
ʪʦʤ ɹʶʨʦ, ʧʨʦʙʣʝʤʘ ʙʫʣʘ ʧʦʜʦʣʘʥʘ ʟʘʚʜʷʢʠ ʧʨʠʥʮʠʧʘʤ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ 
ʪʦʧʦʣʦʛʽʾ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʢʦʤ ɹʶʨʦ ï ɼʞʝʡʤʩʦʤ ʂʦʨʙʝʪʪʦʤ 
(James Corbett). 

 

 
 

ʈʠʩ. 2.21. ɼʦʥʘʣʴʜ ʂʫʢ  
(Donald Cooke) 

 
ʋ ʮʴʦʤʫ ʬʦʨʤʘʪʽ GBF-DIME (ʨʠʩ. 2.22) ʚʧʝʨʰʝ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ 

ʩʭʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʦʙôʻʢʪʘʤʠ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ 
ʪʦʧʦʣʦʛʽʻʶ ʡ ʦʧʠʩʫʻ: ʷʢ ʣʽʥʽʡʥʽ ʦʙôʻʢʪʠ ʥʘ ʢʘʨʪʽ ʟôʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, 
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ʷʢʽ ʧʣʦʱʠʥʥʽ ʦʙôʻʢʪʠ ʤʝʞʫʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʘ ʷʢʽ ʦʙôʻʢʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ 
ʩʫʤʽʞʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

 
 

ʈʠʩ. 2.22. ʌʦʨʤʘʪ GBF-DIME 
 

ʉʘʤʝ ʪʫʪ ʚʧʝʨʰʝ ʙʫʣʠ ʧʨʦʥʫʤʝʨʦʚʘʥʽ ʚʫʟʣʦʚʽ ʪʦʯʢʠ, ʧʨʠʩʚʦʻʥʽ 
ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʧʣʦʱʘʤ ʟʘ ʨʽʟʥʠʤʠ ʙʦʢʘʤʠ ʣʽʥʽʡ. ʎʝ ʩʪʘʣʦ ʨʝʚʦʣʶʮʽʡʥʠʤ 
ʥʦʚʦʚʚʝʜʝʥʥʷʤ ʫ ɻɯʉ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʩʭʝʤʘ ʢʦʜʫʚʘʥʥʷ DIME, ʜʣʷ ʷʢʦʾ ʙʫʣʠ 
ʚʠʟʥʘʯʝʥʽ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ ʧʝʨʝʭʨʝʩʪʴ, ʱʦ ʧʦʜʽʣʷʣʠ ʚʫʣʠʮʽ ʚʩʽʭ 
ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʉʐɸ ʥʘ ʦʢʨʝʤʽ ʩʝʛʤʝʥʪʠ.  

ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦʙ ʧʝʨʝʥʫʤʝʨʫʚʘʪʠ ʚʫʟʣʠ (ʚ ʜʘʥʦʤʫ 
ʚʠʧʘʜʢʫ ï ʧʝʨʝʪʠʥʘʥʥʷ ʚʫʣʠʮʴ ʽ ʧʣʦʱ (ʢʚʘʨʪʘʣʽʚ)). ɺʣʽʪʢʫ 1967 ʨ. ʥʦʚʦ-
ʚʚʝʜʝʥʥʷ ʜʦʚʝʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʧʨʘʢʪʠʮʽ ï ʨʽʟʢʦ ʧʽʜʚʠʱʠʣʘʩʷ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʬʨʫʚʘʥʥʷ ʡ ʚʠʷʚʣʝʥʥʷ ʧʦʭʠʙʦʢ ʽ ʟôʷʚʠʣʘʩʷ ʦʩʥʦʚʘ ʜʣʷ 
ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʧʠʩʫ.  

ʇʦʜʽʾ ʨʦʟʚʠʚʘʣʠʩʴ ʩʪʨʽʤʢʦ. ʏʝʨʝʟ ʪʨʠ ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʧʝʨʰʠʭ 
ʩʧʨʦʙ ʟ ʪʦʧʦʣʦʛʽʾ, ɼ. ʂʫʢ ʽ ʄʘʢʩʬʽʣʜ (Maxýeld) ʚʠʩʪʫʧʠʣʠ ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ 
ʟ ʜʦʧʦʚʽʜʜʶ, ʘ ʅʘʮʽʦʥʘʣʴʥʝ ʙʶʨʦ ʧʝʨʝʧʠʩʽʚ ʉʐɸ ʨʦʟʨʦʙʠʣʦ ʢʦʤʧʣʝʢʩʥʠʡ 
ʧʽʜʭʽʜ ʜʦ "ʛʝʦʛʨʘʬʽʾ ʧʝʨʝʧʠʩʽʚ". 1970 ʨʽʢ ï ʨʽʢ ʯʝʨʛʦʚʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 
ʧʝʨʝʧʠʩʫ ʉʐɸ, ʷʢʠʡ ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʟ ʥʘ ʜʝʩʷʪʴ ʨʦʢʽʚ, ï ʫʧʝʨʰʝ ʩʪʘʚ ʨʦʢʦʤ 
"ʛʝʦʛʨʘʬʽʯʥʦ ʣʦʢʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʝʧʠʩʫ". ɸʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ ʡ ʧʦʜʘʥʥʷ 
ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʙʫʣʠ ʟʘʧʦʟʠʯʝʥʽ ʚ ʨʦʟʨʦʙʥʠʢʽʚ ɻɯʉ ʂʘʥʘʜʠ ʽ ɻʘʨʚʘʨʜ-
ʩʴʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʦʬʦʨʤʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʠ POLYVRT (ʨʠʩ. 2.23), 
ʷʢʘ ʟʜʽʡʩʥʶʚʘʣʘ ʢʦʥʚʝʨʪʫʚʘʥʥʷ ʘʜʨʝʩ ʧʨʦʞʠʚʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʽ ʢʦʦʨʜʠ-
ʥʘʪʠ, ʱʦ ʦʧʠʩʫʚʘʣʠ ʛʨʘʬʽʯʥʽ ʩʝʛʤʝʥʪʠ ʚʫʣʠʮʴ.  
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ʈʠʩ. 2.23. ʄʦʜʝʣʴ POLYVRT 
 

ʇʦ ʩʫʪʪʽ, ʬʘʡʣʠ DIME ʜʫʙʣʶʚʘʣʠ ʜʫʛʦʚʫ ʩʪʨʫʢʪʫʨʫ ɻɯʉ ʂʘʥʘʜʠ ʪʘ 
ʚʥʫʪʨʽʰʥʶ ʩʪʨʫʢʪʫʨʫ POLYVRT (ʬʦʨʤʘʪ ʟʘʛʘʣʴʥʦʛʦ ʟʥʘʤʝʥʥʠʢʘ).  

ʌʘʡʣʠ DIME ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʽ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ 
ʨʦʟʚôʷʟʢʫ ʨʽʟʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. ʊʦʧʦʣʦʛʽʯʥʽ ʽʜʝʾ DIME ʟʛʦʜʦʤ ʙʫʣʠ 
ʫʜʦʩʢʦʥʘʣʝʥʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʾ ʤʦʜʝʣʽ ʬʘʡʣʽʚ ï TIGER (ʨʠʩ. 2.24), ʫ 
ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʣʘʥʘʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʜʘʥʠʭ11 ʽʟ ʢʦʤʽʨʢʘʤʠ 0-ʛʦ, 
1-ʛʦ ʽ 2-ʛʦ ʧʦʨʷʜʢʽʚ.  

 

 
 

ʈʠʩ. 2.24. ʄʦʜʝʣʴ TIGER 
                                                
11ʇʣʘʥʘʨʥʠʡ ʛʨʘʬ ï ʛʨʘʬ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʧʣʦʱʠʥ  ̔ʙʝʟ ʧʝʨʝʪʠʥʫ ʨʝʙʝʨ. 
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ʄʦʜʝʣʽ DIME ʽ TIGER ʩʧʨʠʷʣʠ ʨʦʟʨʦʙʮʽ ʮʽʣʦʛʦ ʨʷʜʫ ʧʨʦʛʨʘʤʥʠʭ 
ʧʨʦʜʫʢʪʽʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʙʘʟʘʭ ʜʘʥʠʭ ʧʨʦ ʚʫʣʠʯʥʫ ʤʝʨʝʞʫ, ʘ ʩʘʤʝ: 

Å ʩʠʩʪʝʤʠ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʨʫʭʫ;  
Å ʧʦʩʽʙʥʠʢʽʚ ʜʣʷ ʚʦʜʽʾʚ (ʥʘʧʨʠʢʣʘʜ, ʚ ʘʛʝʥʪʩʪʚʘʭ ʟ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʽʣʽʚ);  
Å ʧʨʦʢʣʘʜʮʽ ʤʘʨʰʨʫʪʽʚ ʨʫʭʫ ʩʤʽʪʪʻʚʦʟʽʚ;  
Å ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ ʤʘʰʠʥ ʘʚʘʨʽʡʥʠʭ ʩʣʫʞʙ.  
ʇʽʩʣʷ ʧʝʨʝʧʠʩʫ 1970 ʨ. ʩʪʘʣʠ ʩʪʚʦʨʶʚʘʪʠʩʷ ʘʪʣʘʩʠ ʤʽʩʪ, ʟʘʩʥʦʚʘʥʽ 

ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʠʬʨʦʚʠʭ ʬʘʡʣʽʚ ʛʨʘʥʠʮʴ, ʨʦʟʨʦʙʣʝʥʠʭ ʫ ɹʶʨʦ ʧʝʨʝʧʠʩʽʚ 
ʉʐɸ. ʆʩʦʙʣʠʚʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʥʘʙʫʣʠ ʘʪʣʘʩʠ ʤʘʰʠʥʥʠʭ ʢʘʨʪ ʟʘ 
ʦʢʨʝʤʠʤʠ ʧʦʟʠʮʽʷʤʠ ʧʝʨʝʧʠʩʫ ʜʣʷ ʜʝʷʢʠʭ ʤʽʩʪ. ʎʝ ʧʦʩʣʫʞʠʣʦ ʥʘʦʯʥʦʶ 
ʽʣʶʩʪʨʘʮʽʻʶ ʟʥʘʯʝʥʥʷ ʥʝʩʢʣʘʜʥʠʭ ʤʘʰʠʥʥʠʭ ʢʘʨʪ ʜʣʷ ʮʽʣʝʡ ʤʘʨʢʝʪʠʥʛʫ, 
ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʩʪʠʤʫʣʶʚʘʣʦ ʨʦʟʨʦʙʢʫ ʚʩʴʦʛʦ ʥʘʙʦʨʫ ʩʫʯʘʩʥʠʭ 
ʧʨʦʛʨʘʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʜʣʷ ʢʦʤʧôʶʪʝʨʽʚ. ʆʜʥʦʯʘʩʥʦ ʥʘ 
ʦʩʥʦʚʽ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʩʝʨʽʷ ʘʪʣʘʩʽʚ ʚʝʣʠʢʠʭ ʤʽʩʪ, ʘ ʪʘʢʦʞ 
ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʱʝʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʢʘʨʪ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʩʪʽʚ. ʗʢ 
ʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 2.25 ʥʘʚʝʜʝʥʽ ʬʨʘʛʤʝʥʪʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʢʘʨʪ ʽ ʘʪʣʘʩʽʚ. 

 
ʈʠʩ. 2.25. ʂʦʤʧôʶʪʝʨʥʽ ʢʘʨʪʠ ʡ ʘʪʣʘʩʠ 

 
ʇʨʦʪʷʛʦʤ 70-ʭ ʨʨ. ʍʍ ʩʪ. ʢʘʨʪʠ ʫ ʬʦʨʤʘʪʽ GBF-DIME ʙʫʣʠ ʩʪʚʦʨʝʥʽ 

ʜʣʷ ʚʩʽʭ ʤʽʩʪ ʉʐɸ. ʎʶ ʪʝʭʥʦʣʦʛʽʶ ʽ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʽʣʴʰʽʩʪʴ 
ʩʫʯʘʩʥʠʭ ɻɯʉ. ʅʘ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ, ʚʽʜʢʨʠʪʪʷ ʟ ʪʦʧʦʣʦʛʽʾ ʙʫʣʦ ʚʠʟʥʘʥʦ ʪʘʢ 
ʰʚʠʜʢʦ ʱʝ ʡ ʪʦʤʫ, ʱʦ ʘʚʪʦʨʠ ʟʨʦʙʠʣʠ ʜʦʧʦʚʽʜʴ ʫ ʧʦʪʨʽʙʥʠʡ ʯʘʩ ʽ ʚ ʧʦʪʨʽʙ-
ʥʦʤʫ ʤʽʩʮʽ. 
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ʋ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʫ ʙʘʛʘʪʴʦʭ ʰʪʘʪʘʭ ʧʦʯʘʣʠʩʷ ʨʦʟʨʦʙʢʠ ʟʝʤʝʣʴʥʠʭ 
ɻɯʉ, ʱʦ ʙʫʣʦ ʧʦʚôʷʟʘʥʦ ʟʽ ʩʧʦʢʦʥʚʽʯʥʠʤ ʧʨʘʛʥʝʥʥʷʤ ʘʤʝʨʠʢʘʥʮʽʚ ʟʙʠʨʘʪʠ 
ʧʦʜʘʪʢʠ. ɺʟʘʛʘʣʽ, ʩʘʤʝ ʧʦʜʘʪʢʠ, ʘ ʪʦʯʥʽʰʝ, ʥʝʙʘʞʘʥʥʷ ʦʜʥʠʭ ʾʭ ʩʧʣʘʯʫʚʘ-
ʪʠ ʽ ʤʨʽʷ ʽʥʰʠʭ ʟʙʠʨʘʪʠ ʾʭ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ, ʚʽʜʽʛʨʘʣʠ (ʽ ʚʽʜʽʛʨʘʶʪʴ) ʚʘʞʣʠ-
ʚʫ ʨʦʣʴ ʚ ʽʩʪʦʨʽʾ ʉʐɸ. ɻɯʉ ʥʝ ʟʘʣʠʰʠʣʠʩʴ ʦʩʪʦʨʦʥʴ ʚʽʜ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. 

ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʙʫʣʠ ʩʭʦʞʠʤʠ ʦʜʥʘ ʥʘ ʦʜʥʫ, ʪʽʣʴʢʠ ɻɯʉ ʰʪʘʪʫ ʄʽʥʥʝ-
ʩʦʪʘ ʚʽʜʨʽʟʥʷʣʘʩʷ ʧʝʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. ʆʜʥʘʢ ʛʦʣʦʚʥʝ ʧʦʣʷʛʘʣʦ ʚ ʪʦʤʫ, 
ʱʦ ʚʧʝʨʰʝ ʩʧʨʘʚʫ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʜʦ ʣʦʛʽʯʥʦʛʦ ʢʽʥʮʷ ʽ 
ʩʠʩʪʝʤʘ ʟʘʩʚʽʜʯʠʣʘ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʉʠʩʪʝʤʘ ʙʫʣʘ ʨʘʩʪʨʦʚʦʶ (ʨʠʩ. 2.26), 
ʟ ʢʨʫʧʥʠʤ ʟʝʨʥʦʤ ʨʘʩʪʨʫ (ʪʨʦʭʠ ʙʽʣʴʰʝ 0,16 ʢʤ2), ʦʜʥʘʢ ʚʠʷʚʠʣʘʩʷ ʜʫʞʝ 
ʝʬʝʢʪʠʚʥʦʶ.  

ɿʝʤʝʣʴʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ɿɯʉ) ʚʠʱʝʟʛʘʜʘʥʦʛʦ ʰʪʘʪʫ ʧʦʯʘʣʘ 
ʨʦʟʨʦʙʣʷʪʠʩʴ ʫ ʩʝʨʝʜʠʥʽ 60-ʭ ʨʨ. ʍʍ ʩʪ. ʷʢ ʩʧʽʣʴʥʠʡ ʧʨʦʝʢʪ ʎʝʥʪʨʫ 
ʤʽʩʴʢʠʭ ʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʰʪʘʪʫ ʄʽʥʥʝʩʦʪʘ, ʋʥʽʚʝʨʩʠʪʝʪʫ ʰʪʘʪʫ 
ʄʽʥʥʝʩʦʪʘ ʪʘ ɸʛʝʥʪʩʪʚʘ ʧʣʘʥʫʚʘʥʥʷ ʮʴʦʛʦ ʞ ʰʪʘʪʫ. 

 

 
 

ʈʠʩ. 2.26. ɿɯʉ ʰʪʘʪʫ ʄʽʥʥʝʩʦʪʘ 
 
ʏʝʪʚʝʨʪʠʤ ʩʫʪʪʻʚʠʤ ʫʩʧʽʭʦʤ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʽ ɻɯʉ ʩʪʘʣʠ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʥʝʨʝʛʫʣʷʨʥʦʾ ʪʨʽʘʥʛʫʣʷʮʽʡʥʦʾ ʤʝʨʝʞʽ ʫ ʚʽʡʩʴʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 
ʅʝʨʝʛʫʣʷʨʥʘ ʪʨʽʘʥʛʫʣʷʮʽʡʥʘ ʤʝʨʝʞʘ ʚʽʜʦʙʨʘʞʘʻ ʨʝʣʴʻʬ ʧʝʚʥʦʾ ʪʝʨʠʪʦ-

ʨʽʾ ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ ʧʨʠʣʝʛʣʠʭ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʪʨʠʢʫʪʥʠʢʽʚ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ 
ʙʫʣʘ ʦʜʥʦʯʘʩʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʜʝʢʽʣʴʢʦʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ 
ʩʚʽʪʫ. ʆʜʠʥ ʟ ʥʠʭ ï ʊʦʤʘʩ ʇʶʢʝʨ (ʨʠʩ. 2.27) ï ʜʦʚʦʣʽ ʚʽʜʦʤʘ ʬʽʛʫʨʘ ʚ 
ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʣʘʭ ʉʅɼ. 
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ʈʠʩ. 2.27. ʊʦʤʘʩ ʇʶʢʝʨ (Thomas Poiker) 
 

ʁʦʛʦ ʩʪʘʪʪʶ "ɺʧʣʠʚ ʨʽʟʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷ 
ʨʝʣʴʻʬʫ ʜʥʘ ʦʢʝʘʥʽʚ" ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʚ ʪʨʝʪʴʦʤʫ ʪʦʤʽ ʢʥʠʛʠ "ʂʘʨʪʦʛʨʘ-
ʬʽʷ", ʱʦ ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʫ 1988 ʨ. ʚʠʜʘʚʥʠʮʪʚʦʤ "ʇʨʦʛʨʝʩ" (ʄʦʩʢʚʘ). 

ʎʠʬʨʦʚʽ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʫ ʚʠʛʣʷʜʽ ʥʝʨʝʛʫʣʷʨʥʦʾ ʪʨʽʘʥʛʫʣʷʮʽʡʥʦʾ 
ʤʝʨʝʞʽ ʙʫʜʫʚʘʣʠʩʷ ʚ Simon Fraser University, ʷʢʠʡ ʚʠʢʦʥʫʚʘʚ ʟʘʤʦʚʣʝʥʥʷ 
ʚʽʜʜʽʣʫ ʚʽʡʩʴʢʦʚʦ-ʤʦʨʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ US Defense Department. ʆʩʥʦʚʥʝ 
ʟʘʚʜʘʥʥʷ ʧʨʦʝʢʪʫ ï ʨʦʟʚôʷʟʦʢ ʧʨʦʙʣʝʤʠ ʟʙʽʛʫ ʨʝʘʣʴʥʦʛʦ ʛʽʧʩʦʤʝʪʨʠʯʥʦʛʦ 
ʧʨʦʬʽʣʶ ʚʠʟʥʘʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ (ʧʨʦʬʽʣʶ ʚʠʩʦʪ) ʟ ʤʦʜʝʣʣʶ, ʟʘʢʣʘʜʝʥʦʶ ʚ 
ʢʦʤʧôʶʪʝʨ, ʪʦʙʪʦ ʮʝ ʙʫʣʘ ʟʘʜʘʯʘ ʪʦʯʥʦʛʦ ʥʘʚʝʜʝʥʥʷ ʨʘʢʝʪ ʥʘ ʮʽʣʴ. 

ʂʨʽʤ ʥʘʟʚʘʥʠʭ, ʚʽʜʦʤʽ ʱʝ ʪʘʢʽ ʚʠʥʘʭʽʜʥʠʢʠ ʥʝʨʝʛʫʣʷʨʥʦʾ ʪʨʽʘʥʛʫʣʷ-
ʮʽʡʥʦʾ ʤʝʨʝʞʽ: ʢʦʥʩʫʣʴʪʘʮʽʡʥʘ ʬʽʨʤʘ ʟ ʆʛʘʡʦ W. E. Gates and Associates, 
ʛʝʦʣʦʛ ʂʨʽʩʪʦʬʝʨ ɻʦʣʜ ʽ ʋʥʽʚʝʨʩʠʪʝʪ ʧʨʦʚʽʥʮʽʾ ɸʣʴʙʝʨʪʘ (ʂʘʥʘʜʘ). ʑʝ 
ʦʜʠʥ ʚʠʥʘʭʽʜʥʠʢ ʟʥʘʭʦʜʠʚʩʷ ʚ ɭʚʨʦʧʽ, ʦʜʥʘʢ ʽʩʪʦʨʽʷ ʥʝ ʟʙʝʨʝʛʣʘ ʜʣʷ ʥʘʩ 
ʡʦʛʦ ʽʤôʷ. ʇʨʠ ʮʴʦʤʫ, ʧʘʣʢʽ ʜʠʩʢʫʩʽʾ ʧʨʦ ʪʝ, ʯʠ ʥʝʟʘʣʝʞʥʦ ʚʩʽ ʚʦʥʠ 
ʧʨʦʚʦʜʠʣʠ ʩʚʦʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʯʠ ʟʘʡʤʘʣʠʩʴ ʧʣʘʛʽʘʪʦʤ ʦʜʠʥ ʦʜʥʦʛʦ, ʥʝ 
ʚʪʠʭʘʶʪʴ ʽ ʥʠʥʽ. ɸʣʝ ʮʝ ʚʞʝ ʽʥʰʘ ʽʩʪʦʨʽʷ... 

ʋ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʶʚʘʣʠʩʷ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦ-
ʚʠʭ ʜʘʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʢʦʜʫʚʘʥʥʷ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɿʦʢʨʝʤʘ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ 
ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʛʝʦʩʪʘʪʠʩʪʠʢʠ (ɾ. ʄʘʪʝʨʦʥ, ʨʠʩ. 2.28), ʪʝʭʥʦʣʦʛʽʾ 
ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʧʦʚʝʨʭʦʥʴ [83]. 

ʆʜʥʦʯʘʩʥʦ ʘʥʘʣʦʛʽʯʥʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʽ ʚ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʮʝʥʪ-
ʨʘʭ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʪʘ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʗʢ ʫʞʝ ʟʛʘʜʫʚʘʣʦʩʴ, ʫ ʣʘʙʦʨʘ-
ʪʦʨʽʾ ɼʘʥʘ ʊʦʤʣʽʥʘ ʟʘʢʣʘʣʠ ʦʩʥʦʚʠ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʘʣʛʝʙʨʠ (1983 ʨ.), ʩʪʚʦ-
ʨʠʚʰʠ ʚʽʜʦʤʫ ʨʦʜʠʥʫ ʨʘʩʪʨʦʚʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ MAP (Map Analysis 
Package) ï MAP, PMAP, aMAP. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʮʽ ʧʘʢʝʪʠ ʨʦʟʧʦʚʩʶʜʞʫʚʘʚ 
ʁʻʣʴʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʟʘ ʩʠʤʚʦʣʽʯʥʦʶ ʮʽʥʦʶ (ʧʨʠʙʣʠʟʥʦ ʟʘ 20 ʜʦʣ. ʉʐɸ). 
ʆʜʥʠʤ ʽʟ ʧʦʭʽʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʣʠʩʴ ʫ 
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ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʙʫʚ OSU-MAP, ʩʪʚʦʨʝʥʠʡ ʚ ʋʥʽʚʝʨʩʠʪʝʪʽ ʰʪʘʪʫ ʆʛʘʡʦ 
ʚʠʭʽʜʮʷʤʠ ʟ ɻʘʨʚʘʨʜʩʴʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ.  

 

 
 

ʈʠʩ. 2.28. ɿʘʩʥʦʚʥʠʢ ʛʝʦʩʪʘʪʠʩʪʠʢʠ,  
ʧʨʦʬʝʩʦʨ ɾʦʨʞ ʄʘʪʝʨʦʥ, ʌʨʘʥʮʽʷ 

 
ɺ ɭʚʨʦʧʽ ʧʝʨʰʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʩʠʩʪʝʤʘ ʙʫʣʘ ʩʪʚʦ-

ʨʝʥʘ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɼ. ɹʽʢʤʦʨʘ ʚ 1964 ʨ. [22]. 
ʋ ʌʨʘʥʮʽʾ ʥʘʧʨʠʢʽʥʮʽ 60-ʭ ʨʨ. ʍʍ ʩʪ. ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʢʘʜʘʩʪʨʦʚʘ ʽʥʬʦʨ-
ʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ "Majic".  

ʋ ɭʚʨʦʧʽ ʧʝʨʰʽ ɻɯʉ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚ ʐʚʝʮʽʾ. ʄʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʮʠʭ 
ʨʦʟʨʦʙʦʢ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʚ ʧʨʘʮʷʭ ʆ. ʉʘʣʦʤʦʥʩʩʦʥʘ ʽ ʊ. ɻʝʨʤʘʥʩʝʥʘ ʫ 
1976 ʨ. ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʰʚʝʜʩʴʢʦʾ ʰʢʦʣʠ ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʙʫʣʦ ʩʪʚʦ-
ʨʝʥʥʷ ɻɯʉ ʟʝʤʝʣʴʥʦ-ʦʙʣʽʢʦʚʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ ʐʚʝʜʩʴʢʦʛʦ ʟʝʤʝʣʴ-
ʥʦʛʦ ʙʘʥʢʫ ʜʘʥʠʭ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʦʙʣʽʢʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽ ʥʝʨʫʭʦʤʦʩʪʽ.  

ɼʦ ʩʝʨʝʜʠʥʠ 1970-ʭ ʨʨ. ʫ ʐʚʝʮʽʾ ʥʘ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʧʝʨʝʙʫʚʘʣʠ 12 ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʨʽʚʥʷ [Computer cartographyé, 
1977]. ʇʝʨʝʚʘʛʦʶ ʮʠʭ ʨʦʙʽʪ ʩʪʘʣʘ ʫʯʘʩʪʴ ʫ ʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 
ʢʦʣʝʢʪʠʚʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʬʝʩʽʡʥʠʭ ʛʝʦʛʨʘʬʽʚ (ʋʥʽʚʝʨʩʠʪʝʪ ʃʫʥʜʘ), ʱʦ 
ʜʦʟʚʦʣʠʣʦ ʟʘʢʣʘʩʪʠ ʚ ʨʦʟʨʦʙʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ɻɯʉ, ʟʦʢʨʝʤʘ 
ʦʟʥʘʢʫ ʧʨʦʩʪʦʨʫ (ʘʪʨʠʙʫʪʠ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ). ʋ ʮʠʭ ʨʦʟʨʦʙ-
ʢʘʭ ʚʧʝʨʰʝ ʙʫʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʪʦʧʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 
ʫʧʨʘʚʣʽʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʘ ʤʽʩʪʠʪʴ ʤʘʪʝʤʘʪʠʯʥʠʡ ʩʧʦʩʽʙ 
ʦʧʠʩʫ ʧʨʦʩʪʦʨʦʚʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʦʙôʻʢʪʘʤʠ.  

ʋ 70-ʭ ʨʨ. ʍʍ ʩʪ. ʚ ʢʦʣʠʰʥʴʦʤʫ ʉʈʉʈ ʛʝʦʛʨʘʬʠ ɯ. ʇ. ɻʝʨʘʩʠʤʦʚ, 
ʖ. ɻ. ʉʘʫʰʢʽʥ, ʉ. ɹ. ʃʘʚʨʦʚ, ɺ. ʉ. ʇʨʝʦʙʨʘʞʝʥʩʴʢʠʡ ʧʽʜʥʷʣʠ ʧʠʪʘʥʥʷ ʧʨʦ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯ 
ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 
ʨʝʩʫʨʩʽʚ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʋ ʟʚôʷʟʢʫ ʟ ʢʦʣʦʩʘʣʴʥʠʤʠ ʦʙʩʷʛʘʤʠ ʪʝʢʩʪʦʚʦʾ ʪʘ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 
ʤʦʜʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʷʢʽʩʥʦʾ ʛʨʘʬʽʢʠ, ʷʢʽ ʚʠʤʘʛʘʣʠ ɻɯʉ, ʛʦʩʪʨʦʶ ʧʨʦʙ-
ʣʝʤʦʶ ʩʪʘʚ ʜʝʬʽʮʠʪ ʤʘʰʠʥʥʠʭ ʨʝʩʫʨʩʽʚ. ʎʝ ʩʪʨʠʤʫʚʘʣʦ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ 
ɻɯʉ, ʟʫʤʦʚʣʝʥʝ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʚʠʢʦʥʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʩʫʧʨʦ-
ʚʦʜʞʝʥʥʷ ʧʨʦʝʢʪʽʚ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʦʙʤʝʞʝʥʽʩʪʴ ɻɯʉ "ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ" 
(ʚʽʜʩʫʪʥʽʩʪʴ ʯʠ ʧʨʠʤʽʪʠʚʥʽʩʪʴ ʛʨʘʬʽʯʥʦʾ ʽ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ) ʤʘʣʘ ʡ 
ʩʫʪʦ ʪʝʭʥʽʯʥʽ ʧʨʠʯʠʥʠ: ʥʝʨʦʟʚʠʥʝʥʽʩʪʴ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʜʠʩʧʣʝʡ 
ʱʝ ʥʝ ʩʪʘʚ ʟʚʠʯʥʠʤ ʘʪʨʠʙʫʪʦʤ ɽʆʄ) ʥʘ ʚʝʣʠʢʠʭ ʽ ʧʦʪʫʞʥʠʭ, ʘʣʝ ʜʫʞʝ 
ʢʦʰʪʦʚʥʠʭ ɽʆʄ, ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 
ʢʨʠʪʠʯʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʱʦʜʦ ʦʙʩʷʛʫ ʜʘʥʠʭ ʽ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ 
ʟʘʚʜʘʥʴ. ʇʨʦʪʝ, ʷʜʨʦ ɻɯʊ ʚʞʝ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʝ ʥʘ ʨʫʙʝʞʽ 60-ʭ ʽ 70-ʭ ʨʨ. 
ʍʍ ʩʪ., ʚʠʟʥʘʯʠʚʰʠ ʩʪʨʫʢʪʫʨʫ ɻɯʉ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ɻɯʉ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʙʫʣʘ ʪʝʥʜʝ-
ʥʮʽʷ ʜʦ ʧʦʩʠʣʝʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʥʠʢʽʚ. 
ʆʜʥʘʢ ʮʽ ʧʝʨʚʽʩʥʽ ʽʥʽʮʽʘʪʠʚʥʽ ʧʨʦʝʢʪʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʛʝʦʛʨʘʬʽʯʥʦ ʨʦʟʧʦʜʽ-
ʣʝʥʽ ʧʦ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʠʭ ʮʝʥʪʨʘʭ, ʚʠʢʦʥʫʚʘʣʠʩʷ ʥʘ ʙʘʟʽ ʧʦʪʫʞʥʠʭ, ʘʣʝ 
ʜʫʞʝ ʢʦʰʪʦʚʥʠʭ ɽʆʄ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ, ʚʦʥʠ ʙʫʣʠ ʥʘʡʯʘʩʪʽʰʝ ʩʠʩʪʝʤʘʤʠ 
ʫʥʽʢʘʣʴʥʠʤʠ, ʟ ʦʙʤʝʞʝʥʠʤ ʢʦʣʦʤ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʈʦʙʦʪʠ ʚ ʮʠʭ ʮʝʥʪʨʘʭ ʟʜʽʡʩ-
ʥʶʚʘʣʠʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʟʘʣʝʞʥʦ, ʯʘʩʪʦ ʙʝʟ ʟʛʘʜʫʚʘʥʥʷ ʽ ʥʘʚʽʪʴ ʟ ʽʛʥʦʨʫʚʘʥ-
ʥʷʤ ʧʦʜʽʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʦʞʣʠʚʦʩʪʽ ɻɯʉ "ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ" ʤʘʣʠ ʜʫʞʝ 
ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʯʝʨʝʟ ʥʝʨʦʟʚʠʥʝʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ (ʘʧʘʨʘʪʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ). ɼʠʩʧʣʝʡ ʷʢ ʟʘʩʽʙ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʧʝʨʘʪʦʨʘ 
ʢʦʤʧôʶʪʝʨʘ, ʩʪʘʚ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʣʠʰʝ ʫ ʩʝʨʝʜʠʥʽ 1970-ʭ ʨʨ. 
ʅʘʜʟʚʠʯʘʡʥʦ ʩʣʘʙʢʦ ʙʫʣʠ ʨʦʟʚʠʥʝʥʽ ʥʝʦʙʭʽʜʥʽ ʧʝʨʠʬʝʨʽʡʥʽ ʧʨʠʩʪʨʦʾ 
(ʩʢʘʥʝʨʠ, ʧʨʠʥʪʝʨʠ, ʧʣʦʪʝʨʠ ʪʦʱʦ).  

 
ɯɯ ʝʪʘʧ (80-ʪʽ ʨʨ. ʍʍ ʩʪ., ʢʦʤʝʨʮʽʡʥʠʡ ʧʝʨʽʦʜ). ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

70-ʭ ʨʦʢʽʚ ï ʥʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʨ. ʍʍ ʩʪ. ʫʨʷʜʠ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, ʧʨʠʚʘʪʥʽ 
ʬʽʨʤʠ, ʟʦʢʨʝʤʘ ʉʐɸ ʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʧʦʙʘʯʠʣʠ ʧʝʨʩʧʝʢʪʠʚʫ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ɻɯʉ ʽ ʧʦʯʘʣʠ ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʨʦʟʨʦʙʢʫ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʥʘʯʥʽ ʢʦʰʪʠ. 
ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʦʙʢʘ ʪʘ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚʽʜʥʦʩʥʦ ʥʝʜʦʨʦʛʠʭ ʧʝʨʩʦ-
ʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʽʟ ʛʨʘʬʽʯʥʠʤ ʜʠʩʧʣʝʻʤ ʜʦʟʚʦʣʠʣʠ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ 
"ʧʘʢʝʪʥʦʛʦ" ʨʝʞʠʤʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʚʝʣʠʢʠʭ ʛʝʦʽʥ-
ʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʩʪʚʦʨʶʶʪʴʩʷ ʩʦʪʥʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʽ ʩʠʩʪʝʤ. 
ʎʝ ʩʧʨʠʷʣʦ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ɻɯʊ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʤʽʞʜʠʩʮʠ-
ʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʍʘʨʘʢʪʝʨʥʠʤ ʻ ʟʨʦʩʪʘʥʥʷ ʥʘʫʢʦʚʦʾ, ʧʦʣʽʪʠʯʥʦʾ ʪʘ 
ʢʦʤʝʨʮʽʡʥʦʾ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʜʦ ɻɯʉ, ʱʦ ʙʫʣʦ ʟʫʤʦʚʣʝʥʦ ʫʩʚʽʜʦʤʣʝʥʥʷʤ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ɻɯʉ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 
ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʷʤʠ, ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʤʦʥʽʪʦʨʠʥʛʦʤ ʥʘʚʢʦʣʠʰ-
ʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʗʢ ʧʨʠʢʣʘʜ ʥʘ ʨʠʩ. 2.29 ʘ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʘʪʣʘʩ ʥʘʩʝʣʝʥʥʷ 
ʌʨʘʥʮʽʾ, ʘ ʥʘ ʨʠʩ. 2.29 ʙ ï ʘʪʣʘʩ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʦʤʝʰʢʘʥʴ ɸʚʩʪʨʘʣʽʾ. 
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ʈʠʩ. 2.29. ɸʪʣʘʩʠ: ʘ ï ʥʘʩʝʣʝʥʥʷ ʌʨʘʥʮʽʾ (Population francaise, 1980); 
ʙ ï ʥʘʩʝʣʝʥʥʷ ʽ ʧʦʤʝʰʢʘʥʴ ɸʚʩʪʨʘʣʽʾ (Atlas population and housing, 1981 census) 

 
ʅʘ ʨʠʩ. 2.30 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ 

ʘʪʣʘʩ ʐʚʝʡʮʘʨʽʾ, ʘ ʥʘ ʨʠʩ. 2.31 ï ʘʪʣʘʩ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦ. ʃʦʨʜ-
ʍʘʫ, ɯʩʣʘʥʜʽʷ. 

 

     
 

ʈʠʩ. 2.30. ʂʦʤʧʣʝʢʩʥʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʪʣʘʩ ʐʚʝʡʮʘʨʽʾ 
(Structuratlas Schweiz, 1985) 

 

 
 

ʈʠʩ. 2.31. ɸʪʣʘʩ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦ. ʃʦʨʜ-ʍʘʫ, ɯʩʣʘʥʜʽʷ 
(Lord Howe Island: Regional environmental study, 1985) 
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