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ɺʩʪʫʧ 

 
ʅʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ ʣʶʜʩʪʚʦ ʟʽʪʢʥʫʣʦʩʷ ʟ ʢʦʤʧʣʝ-

ʢʩʦʤ ʩʠʩʪʝʤʥʠʭ ʚʠʢʣʠʢʽʚ, ʷʢʽ ʟʘʩʚʽʜʯʠʣʠ ʚʠʯʝʨʧʘʥʽʩʪʴ ʪʨʘ-
ʜʠʮʽʡʥʦʾ ʤʦʜʝʣʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʝʨʝ-
ʚʘʞʥʦ ʥʘ ʽʥʜʫʩʪʨʽʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜ-
ʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʥʘʨʦʱʫʚʘʥʥʷ ɺɺʇ. ʉʫʯʘʩʥʘ ʮʠʚʽʣʽʟʘʮʽʷ ʧʝʨʝ-
ʞʠʚʘʻ ʢʨʠʟʫ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʩʦʮʽʘʣʴʥʦʾ ʩʧʨʘʚʝʜʣʠʚʦ-
ʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ, ʜʝʛʨʘʜʘʮʽʷ 
ʝʢʦʩʠʩʪʝʤ, ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ, ʚʠʩʥʘʞʝʥʥʷ 
ʨʝʩʫʨʩʽʚ, ʛʣʦʙʘʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ ʽ ʜʝʤʦʛʨʘʬʽʯʥʽ ʜʠʩʧʨʦʧʦʨ-
ʮʽʾ ï ʫʩʝ ʮʝ ʩʪʚʦʨʶʻ ʨʝʘʣʴʥʫ ʟʘʛʨʦʟʫ ʤʘʡʙʫʪʥʴʦʤʫ ʣʶʜʩʪʚʘ. 

ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʽ ʚʠʢʣʠʢʠ ʚ ʥʘʫʢʦʚʦʤʫ ʪʘ ʧʦʣʽʪʠʯʥʦʤʫ 
ʜʠʩʢʫʨʩʽ ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ ï ʧʘʨʘʜʠʛʤʘ ʩʪʘʣʦʛʦ 
(ʩʝʩʪʝʡʥʦʚʦʛʦ) ʨʦʟʚʠʪʢʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʜʝʾ ʟʙʘʣʘʥʩʦʚʘ-
ʥʦʩʪʽ ʤʽʞ ʝʢʦʥʦʤʽʯʥʠʤʠ, ʩʦʮʽʘʣʴʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʚʠ-
ʤʽʨʘʤʠ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɰʾ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʙʫʣʠ ʟʘʢʣʘ-
ʜʝʥʽ ʫ ʟʚʽʪʽ ɺʩʝʩʚʽʪʥʴʦʾ ʢʦʤʽʩʽʾ ʆʆʅ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝ-
ʜʦʚʠʱʘ ʽ ʨʦʟʚʠʪʢʫ çʅʘʰʝ ʩʧʽʣʴʥʝ ʤʘʡʙʫʪʥʻè (1987), ʷʢʠʡ 
ʚʠʟʥʘʯʠʚ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ̫ ʢ ʪʘʢʠʡ, ɦ ʦ ʟʘʜʦʚʦʣʴʥʷʻ ʧʦʪʨʝʙʠ 
ʥʠʥʽʰʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʥʝ ʩʪʘʚʣʷʯʠ ʧʽʜ ʟʘʛʨʦʟʫ ʤʦʞʣʠʚʦʩʪʽ 
ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʩʚʦʾ ʧʦʪʨʝʙʠ. 

ʎʷ ʢʦʥʮʝʧʮʽʷ ʥʘʙʫʣʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʈʽʦ-ʜʝ-
ɾʘʥʝʡʨʩʴʢʽʡ ʜʝʢʣʘʨʘʮʽʾ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʦ-
ʟʚʠʪʢʫ (1992), ʇʦʨʷʜʢʫ ʜʝʥʥʦʤʫ ʥʘ ʍʍɯ ʩʪʦʣʽʪʪʷ, ʘ ʟʛʦʜʦʤ ï 
ʫ ʇʦʨʷʜʢʫ ʜʝʥʥʦʤʫ ʆʆʅ ʜʦ 2030 ʨʦʢʫ, ʫʭʚʘʣʝʥʦʤʫ ɻʝʥʝʨʘ-
ʣʴʥʦʶ ɸʩʘʤʙʣʝʻʶ ʆʆʅ ʫ 2015 ʨʦʮʽ. ʉʘʤʝ ʮʝʡ ʜʦʢʫʤʝʥʪ ʚʠ-
ʟʥʘʯʠʚ 17 ʎʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ʎʉʈ), ʷʢʽ ʦʭʦʧʣʶʶʪʴ 
ʢʣʶʯʦʚʽ ʥʘʧʨʷʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʽʜʥʦʛʦ ʞʠʪʪʷ, ʝʢʦʥʦʤʽʯʥʦʛʦ 
ʟʨʦʩʪʘʥʥʷ, ʤʠʨʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ. 

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʝʢʦʣʦʛʽʯʥʘ ʜʦʢʪʨʠʥʘ, 
ʘ ʥʦʚʠʡ ʮʠʚʽʣʽʟʘʮʽʡʥʠʡ ʧʨʦʻʢʪ, ʱʦ ʽʥʪʝʛʨʫʻ ʜʦʩʷʛʥʝʥʥʷ 
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ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ ʽ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ. ʁʦʛʦ ʩʫʪʥʽʩʪʴ 
ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʽʣʽʩʥʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʙʘʯʝʥʥʷ ʚʟʘʻ-
ʤʦʟʚôʷʟʢʫ ʧʨʠʨʦʜʠ, ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʉʫʯʘʩʥʽ ʧʨʦʤʠʩʣʦʚʽ ʨʝʚʦʣʶʮʽʾ ï ʚʽʜ Industry 3.0 (ʘʚʪʦ-
ʤʘʪʠʟʘʮʽʷ) ʜʦ Industry 5.0 (ʣʶʜʠʥʦʮʝʥʪʨʠʯʥʘ ʽʥʜʫʩʪʨʽʷ) ï 
ʩʪʘʣʠ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʷʢʽʩʥʠʭ ʟʤʽʥ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʝʥʝʨʛʝʪʠʮʽ, 
ʪʨʘʥʩʧʦʨʪʽ, ʫʧʨʘʚʣʽʥʥʽ ʡ ʢʦʤʫʥʽʢʘʮʽʾ. ɺʦʥʠ ʟʫʤʦʚʠʣʠ ʧʝʨʝ-
ʭʽʜ ʚʽʜ ʤʦʜʝʣʽ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʦʨʽ-
ʻʥʪʦʚʘʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʫ ʷʢʽʡ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʰʪʫʯʥʠʡ ʽʥ-
ʪʝʣʝʢʪ, ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʘʜʠʪʠʚʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʚʽʜʥʦʚʣʶ-
ʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ ʩʪʘʶʪʴ ʙʘʟʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʩʪʘʣʦʛʦ 
ʨʦʟʚʠʪʢʫ. 

ʋ ʮʽʡ ʥʦʚʽʡ ʽʥʜʫʩʪʨʽʘʣʴʥʽʡ ʨʝʘʣʴʥʦʩʪʽ ʢʣʶʯʦʚʦʶ ʢʘʪʝ-
ʛʦʨʽʻʶ ʩʪʘʻ ñʩʝʩʪʝʡʥʽʟʘʮʽʷò ï ʧʨʦʮʝʩ ʫʟʛʦʜʞʝʥʥʷ ʪʝʭʥʦʛʝʥ-
ʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʡ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʮʠʨ-
ʢʫʣʷʨʥʠʭ ʤʦʜʝʣʝʡ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʻ ʙʘʛʘʪʦʚʠʤʽʨʥʠʤ ʷʚʠʱʝʤ. ʁʦʛʦ ʨʝʘ-
ʣʽʟʘʮʽʷ ʧʦʪʨʝʙʫʻ ʧʦʻʜʥʘʥʥʷ ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, 
ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ. 

ʎʠʚʽʣʽʟʘʮʽʡʥʠʡ ʚʠʤʽʨ ʦʭʦʧʣʶʻ ʟʤʽʥʫ ʩʠʩʪʝʤʠ ʮʽʥʥʦʩ-
ʪʝʡ, ʢʫʣʴʪʫʨʠ ʩʧʦʞʠʚʘʥʥʷ, ʬʦʨʤ ʫʧʨʘʚʣʽʥʥʷ ʡ ʦʩʚʽʪʠ. 

ɽʢʦʥʦʤʽʯʥʠʡ ʚʠʤʽʨ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʭʽʜ ʜʦ ʤʦʜʝʣʽ ʮʠʨ-
ʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʫ ʷʢʽʡ ʨʝʩʫʨʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦ-
ʚʪʦʨʥʦ, ʘ ʚʽʜʭʦʜʠ ʩʪʘʶʪʴ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʥʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ 
ʮʠʢʣʽʚ. 

ʉʦʮʽʘʣʴʥʠʡ ʚʠʤʽʨ ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʠʭ ʤʦ-
ʞʣʠʚʦʩʪʝʡ, ʛʽʜʥʦʾ ʧʨʘʮʽ, ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʠ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦ-
ʨʦʚôʷ, ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ ʽ ʟʤʽʮʥʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʩʝʩʪʝʡʥʽʟʘʮʽʷ 
ʝʥʝʨʛʝʪʠʢʠ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʨʦʟʚʠʪʦʢ ʜʝ-
ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʽ ʟʥʠʞʝʥʥʷ ʚʫʛʣʝʮʝ-
ʚʦʛʦ ʩʣʽʜʫ. ʊʘʢ ʩʘʤʦ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʥʘʧʨʷʤʠ ʝʢʦʣʦʛʽʟʘʮʽʾ 
ʤʽʩʪ, ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ, ʙʫʜʽʚʥʠʮʪʚʘ, ʨʦʟʚʠʪʦʢ ʽʥʜʫʩʪʨʽʘʣʴ-
ʥʦʛʦ ̔ ʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʚʧʨʦʚʘʜʞʝʥʥʷ h ʪʫʯʥʦʛʦ ̔ ʥʪʝʣʝʢʪʫ ʜʣʷ 
ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ɻʦʣʦʚʥʦʶ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʣʶ-
ʜʠʥʘ ï ʥʦʩʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ, ʤʦʨʘʣʴʥʦʛʦ ʪʘ ʪʚʦʨʯʦʛʦ ʧʦ-
ʪʝʥʮʽʘʣʫ. ʉʫʯʘʩʥʘ ʢʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʟʛʣʷʜʘʻ ʣʶ-
ʜʠʥʫ ʥʝ ʣʠʰʝ ʷʢ ʩʧʦʞʠʚʘʯʘ ʧʨʠʨʦʜʥʠʭ ʙʣʘʛ, ʘ ʷʢ ʘʢʪʦʨʘ ʪʨʘ-
ʥʩʬʦʨʤʘʮʽʡ, ʱʦ ʟʜʘʪʝʥ ʟʘʙʝʟʧʝʯʠʪʠ ʛʘʨʤʦʥʽʡʥʝ ʩʧʽʚʽʩʥʫ-
ʚʘʥʥʷ ʽʟ ʜʦʚʢʽʣʣʷʤ. 

ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ï ʮʝ ʥʝ ʣʠʰʝ ʩʪʨʘʪʝʛʽʷ 
ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ, ʘ ʡ ʝʪʠʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʥʘʩʣʽʜʢʠ 
ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʧʦʪʨʝʙʫʻ ʥʦʚʦʾ ʩʠʩ-
ʪʝʤʠ ʦʩʚʽʪʠ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʝʢʦʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʧʽʜʧʨʠʻ-
ʤʥʠʮʪʚʦ, ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ ʽ ʩʦʣʽʜʘʨʥʽʩʪʴ ʤʽʞ ʧʦʢʦʣʽʥʥʷʤʠ. 

ʄʝʪʦʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ çʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢè ʻ 
ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʩʠʩʪʝʤʥʦʛʦ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 
ʨʦʟʫʤʽʥʥʷ ʟʘʩʘʜ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ̫ ʢ ʛʣʦʙʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʮʠ-
ʚʽʣʽʟʘʮʽʡʥʦʛʦ ʧʦʩʪʫʧʫ. ʅʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʙʫʜʦʚʘʥʠʡ ʽʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʽʮʽʘʪʠʚ, ʥʘʫʢʦʚʠʭ ʜʦ-
ʩʣʽʜʞʝʥʴ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ 
ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʝʢʦʥʦʤʽʢʫ, ʝʥʝʨʛʝʪʠʢʫ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 
ʘʛʨʦʩʝʢʪʦʨ ʽ ʩʦʮʽʘʣʴʥʫ ʧʦʣʽʪʠʢʫ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʩʷʪʠ ʪʝʤ, ʷʢʽ ʧʦ-
ʩʣʽʜʦʚʥʦ ʨʦʟʢʨʠʚʘʶʪʴ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʩʝʩʪʝʡʥʽʟʘʮʽʾ: 

ʊʝʤʘ 1 ʟʥʘʡʦʤʠʪʴ ̔ ʟ ʢʦʥʮʝʧʮʽʻʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʡʦʛʦ 
ʧʨʠʥʮʠʧʘʤʠ ʪʘ ʎʽʣʷʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʆʆʅ; 

ʊʝʤʠ 2ï3 ʘʥʘʣʽʟʫʶʪʴ ʩʫʯʘʩʥʽ ʧʨʦʤʠʩʣʦʚʽ ʨʝʚʦʣʶʮʽʾ ʪʘ 
ʮʠʚʽʣʽʟʘʮʽʡʥʽ ʦʩʥʦʚʠ ʧʝʨʝʭʦʜʫ ʜʦ ʩʝʩʪʝʡʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ; 
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ʊʝʤʠ 4ï7 ʨʦʟʛʣʷʜʘʶʪʴ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʚʧʨʦʚʘ-
ʜʞʝʥʥʷ ʩʪʘʣʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʦʙʥʠʮʪʚʦ, ʝʥʝʨʛʝʪʠʢʫ, ʤʘʪʝ-
ʨʽʘʣʦʟʥʘʚʩʪʚʦ ʪʘ ʮʠʬʨʦʚʫ ʩʬʝʨʫ; 

ʊʝʤʠ 8ï9 ʧʨʠʩʚʷʯʝʥʦ ʝʢʦʣʦʛʽʟʘʮʽʾ ʧʦʩʝʣʝʥʴ ̔  ʘʛʨʦʚʠʨʦ-
ʙʥʠʮʪʚʘ; 

ʊʝʤʘ 10 ʦʢʨʝʩʣʶʻ ʩʦʮʽʘʣʴʥʽ ʚʠʤʽʨʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ï 
ʚʽʜ ʦʩʚʽʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ 
ʫ ʩʪʫʜʝʥʪʽʚ ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʘʣʝʞ-
ʥʦʩʪʽ ʤʽʞ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʦʙʤʝ-
ʞʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠʥʮʠʧʠ ʩʪʘʣʦʛʦ 
ʨʦʟʚʠʪʢʫ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ï ʷʢ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ, 
ʪʘʢ ʽ ʫ ʚʠʨʦʙʥʠʯʽʡ, ʥʘʫʢʦʚʽʡ ʯʠ ʛʨʦʤʘʜʩʴʢʽʡ ʨʦʙʦʪʽ. 

ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ï ʮʝ ʥʝ ʣʠʰʝ ʥʘʫʢʦʚʘ ʪʝʦʨʽʷ, ʘ ʛʣʦʙʘ-
ʣʴʥʠʡ ʩʫʩʧʽʣʴʥʠʡ ʜʦʛʦʚʽʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʦʚʫ ʣʦʛʽʢʫ ʩʧʽʚʽʩ-
ʥʫʚʘʥʥʷ ʣʶʜʠʥʠ, ʧʨʠʨʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʁʦʛʦ ʜʦʩʷʛʥʝʥʥʷ 
ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʟʘʻʤʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴ-
ʥʦʩʪʽ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ï ʚʽʜ ʦʢʨʝʤʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʜʝʨʞʘʚʠ ʡ 
ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ çʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢè ʧʦʢʣʠʢʘʥʠʡ 
ʜʦʧʦʤʦʛʪʠ ʩʪʫʜʝʥʪʘʤ, ʚʠʢʣʘʜʘʯʘʤ, ʫʧʨʘʚʣʽʥʮʷʤ ʽ ʥʘʫʢʦʚʮʷʤ 
ʥʝ ʣʠʰʝ ʟʨʦʟʫʤʽʪʠ ʮʶ ʢʦʥʮʝʧʮʽʶ, ʘ ʡ ʧʦʙʘʯʠʪʠ ʫ ʥʽʡ ʧʨʘʢ-
ʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʬʦʨʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ, ʫ ʷʢʦʤʫ ʝʢʦ-
ʥʦʤʽʯʥʠʡ ʧʨʦʛʨʝʩ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʪʫʨʙʦʪʦʶ ʧʨʦ ʣʶʜʠʥʫ ʪʘ 
ʧʣʘʥʝʪʫ. 

 

ɸʚʪʦʨʩʴʢʠʡ ʢʦʣʝʢʪʠʚ: ʜ.ʝ.ʥ., ʧʨʦʬ. ʃ. ɻ. ʄʝʣʴʥʠʢ 
(ʥʘʫʢ. ʨʝʜ.); ʖ. ʄ. ɿʘʚʜʦʚôʻʚʘ (ʨʝʜ.); ʜ.ʝ.ʥ., ʧʨʦʬ. ʆ. ʄ. ɼʝ-
ʨʠʢʦʣʝʥʢʦ; ʜ.ʝ.ʥ., ʧʨʦʬ. ʃ. ʃ. ʂʘʣʽʥʽʯʝʥʢʦ; ʢ.ʝ.ʥ., ʜʦʮ. 
ɯ. ɹ. ɼʝʛʪʷʨʴʦʚʘ; ʘʩʧ. ʄ. ɺ. ʂʠʨʠʣʝʥʢʦ. 
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ʊʝʤʘ 1  
ɺʩʪʫʧ ʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 
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ʆʩʥʦʚʠ ʪʝʦʨʽʾ 
 

ʋ 1992 ʨʦʮʽ ʥʘ ɺʩʝʩʚʽʪʥʴʦʤʫ ʩʘʤʽʪʽ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʦʟʚʠʪʢʫ ʚ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ ʙʫʣʘ ʧʨʠʡʥʷʪʘ 
ʢʦʥʮʝʧʮʽʷ ʩʝʩʪʝʡʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ (sustainable development) ʽ 
ʫʭʚʘʣʝʥʝ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʉʝʩʪʝʡʥʦʚʠʡ ʨʦʟʚʠʪʦʢ ï ʮʝ ʨʦʟʚʠʪʦʢ, ʷʢʠʡ ʚʽʜʧʦʚʽ-
ʜʘʻ ʧʦʪʨʝʙʘʤ ʩʴʦʛʦʜʝʥʥʷ, ʥʝ ʩʪʘʚʣʷʯʠ ʧʽʜ ʟʘʛʨʦʟʫ ʟʜʘʪʥʽʩʪʴ 
ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʾʭ ʚʣʘʩʥʽ ʧʦʪʨʝʙʠ. 

ɺ ʦʨʠʛʽʥʘʣʽ ʫʭʚʘʣʝʥʝ ʥʘ ʉʘʤʽʪʽ ʚʠʟʥʘʯʝʥʥʷ ʉʈ ʤʘʻ ʚʠ-
ʛʣʷʜ: 

 
Sustainable development is a development that meets 

the needs of the present without compromising the ability of 
future generations to meet their own needs. 

 

ʅʘʚʝʜʝʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʛʣʠʙʦʢʠʡ ʟʤʽʩʪ. 
ʂʣʶʯʦʚʠʤ ʧʨʠ ʡʦʛʦ ʬʦʨʤʫʣʶʚʘʥʥʽ ʙʫʚ ʫʟʷʪʠʡ ʪʝʨʤʽʥ sus-
tain, ʱʦ ʦʟʥʘʯʘʻ ʦʧʦʨʘ ʘʙʦ ʧʽʜʪʨʠʤʫʚʘʪʠ. ɿʜʘʚʘʣʦʩʷ ʙ, ʪʫʪ 
ʤʦʚʘ ʡʜʝ ʩʘʤʝ ʧʨʦ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʠʨʦʜʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 
ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. 
ʃʶʜʠʥʽ ʪʨʝʙʘ ʣʠʰʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʘ-
ʚʠʣ ʡ ʥʝ ʧʝʨʝʭʦʜʠʪʠ ʚʠʟʥʘʯʝʥʠʭ ʤʝʞ ʚʧʣʠʚʫ ʥʘ ʝʢʦʩʠʩʪʝʤʠ, 
ʱʦʙ ʮʝʡ ʧʦʪʝʥʮʽʘʣ ʩʧʨʘʚʥʦ ʬʫʥʢʮʽʦʥʫʚʘʚ ʚʽʜʥʦʩʥʦ ʜʦʚʛʠʡ 
ʧʝʨʽʦʜ ʯʘʩʫ. 

ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʥʝ ʜʦʩʠʪʴ ʟʨʦʟʫʤʽʣʦ, ʥʘʚʽʱʦ ʙʫʣʦ 
ʚʠʛʘʜʫʚʘʪʠ ʪʘʢʠʡ ʩʢʣʘʜʥʠʡ, ʥʝʟʨʦʟʫʤʽʣʠʡ ʽ ʥʘ ʪʦʡ ʯʘʩ ʘʙʩʦ-
ʣʶʪʥʦ ʥʦʚʠʡ ʪʝʨʤʽʥ. ɸʜʞʝ ʚʞʝ ʪʦʜʽ, ʚ ʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ʽʩ-
ʥʫʚʘʣʦ ʙʘʛʘʪʦ ʧʨʠʢʤʝʪʥʠʢʽʚ, ̫ ʢʠʤʠ ʥʘʤʘʛʘʣʠʩʷ ʧʝʨʝʜʘʪʠ ʙʘ-
ʞʘʥʠʡ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʡ ʧʨʠʨʦʜʠ ʩʪʦʩʦ-
ʚʥʦ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ: ʨʽʚʥʦʚʘʞʥʠʡ, ʟʙʘʣʘʥʩʦ-
ʚʘʥʠʡ, ʛʘʨʤʦʥʽʯʥʠʡ, ʝʢʦʣʦʛʽʯʥʠʡ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ, ʥʝʚʠʯʝʨʧ-
ʥʠʡ, ʘʤʦʨʪʠʟʦʚʘʥʠʡ, ʪʨʠʚʘʣʠʡ (ʧʨʦʣʦʥʛʦʚʘʥʠʡ) ʪʦʱʦ. ʄʽʞ 
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ʽʥʰʠʤ, ʽ ʜʦʩʽ ʥʝʟʨʦʟʫʤʽʣʠʡ ʜʣʷ ʜʝʢʦʛʦ ʪʝʨʤʽʥ çʩʪʘʣʠʡ ʨʦʟ-
ʚʠʪʦʢè ʥʘʤʘʛʘʶʪʴʩʷ, ʫʤʦʚʥʦ ʢʘʞʫʯʠ, ʜʦʧʦʷʩʥʠʪʠ, ʜʦʜʘʶʯʠ 
ʧʨʠʢʤʝʪʥʠʢ çʟʙʘʣʘʥʩʦʚʘʥʠʡè. 

ʋʩʽ ʮʽ ʪʝʨʤʽʥʠ, ʟʜʘʚʘʣʦʩʷ ʙ, ʚʠʯʝʨʧʥʦ ʤʦʛʣʠ ʧʝʨʝʜʘʪʠ 
ʩʧʝʮʠʬʽʢʫ ʚʠʤʦʛ ʜʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠ-
ʪʢʫ. ɺʪʽʤ, ʘʚʪʦʨʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʤʠʩʥʦ ʫʭʦʜʷʪʴ ʚʽʜ ʧʦʜʽʙ-
ʥʦʛʦ ʩʧʨʦʱʝʥʥʷ. ʈʦʙʠʪʴʩʷ ʥʝʪʨʠʚʽʘʣʴʥʠʡ ʭʽʜ, ʥʘ ʦʩʥʦʚʽ ʥʝ-
ʣʽʥʽʡʥʦʾ ʣʦʛʽʢʠ. ɿʦʢʨʝʤʘ, ʘʚʪʦʨʠ ʥʝ ʥʘʤʘʛʘʶʪʴʩʷ ʪʣʫʤʘʯʠʪʠ 
ʪʝ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʞʝ ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʩʘʤʦʧʦʷʩʥʝʥʥʷ. ɿʘ-
ʤʽʩʪʴ ʮʴʦʛʦ ʜʦ ʡ ʪʘʢ ʟʨʦʟʫʤʽʣʦʛʦ ʟʤʽʩʪʫ ʜʦʜʘʻʪʴʩʷ ʥʘʯʝʙʪʦ 
ʥʦʚʠʡ ʧʦʥʷʪʽʡʥʠʡ ʚʠʤʽʨ. ʎʝʡ ʚʠʙʽʨ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʚʽʜʧʦʚʽ-
ʜʘʣʴʥʦʩʪʽ ʣʶʜʩʴʢʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʟʘ ʜʦʣʶ ʩʚʦʾʭ ʥʘʱʘʜʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ, ʫʤʦʚʥʦ ʢʘ-
ʞʫʯʠ, ʚ ʦʙôʻʤʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʷʢʘ ʚʠʙʫʜʦʚʫʻʪʴʩʷ ʟ ʤʘʪʝʨʽʘ-
ʣʴʥʦʾ ʡ ʩʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʦʾ (ʽʥʬʦʨʤʘʮʽʡʥʦʾ) ʩʢʣʘʜʦʚʠʭ. 
ʄʘʪʝʨʽʘʣʴʥʘ ï ʦʙʫʤʦʚʣʶʻ ʭʘʨʘʢʪʝʨ ʨʝʯʦʚʠʥʥʦ-ʝʥʝʨʛʝʪʠʯ-
ʥʠʭ ʧʦʪʦʢʽʚ ʩʫʩʧʽʣʴʥʦ-ʙʽʦʩʬʝʨʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʥʘ ʧʣʘʥʝʪʽ. 
ʉʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʘ ʩʢʣʘʜʦʚʘ ʬʦʨʤʫʻ ʥʝʦʙʭʽʜʥʽ ʩʦʮʽʘ-
ʣʴʥʽ (ʝʪʠʯʥʽ) ʟʘʩʘʜʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʩʦʙʠʩʪʽʩʥʠʡ ʨʦʟʚʠ-
ʪʦʢ ʮʠʚʽʣʽʟʘʮʽʾ. 

ʉʦʮʽʘʣʴʥʠʡ ʚʠʤʽʨ ʥʝ ʚʽʜʤʽʥʷʻ ʡ ʥʝ ʧʽʜʤʽʥʷʻ ʤʘʪʝʨʽʘ-
ʣʴʥʫ ʩʢʣʘʜʦʚʫ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʩʬʝʨʠ. ʋ 
ʥʴʦʛʦ ʽʥʰʝ ʧʨʠʟʥʘʯʝʥʥʷ. ɺʦʥʦ ʚʠʟʥʘʯʘʻ ʢʣʶʯʦʚʠʡ ʬʘʢʪʦʨ, 
ʱʦ ʧʽʜʪʨʠʤʫʻ ʢʦʥʩʪʨʫʢʮʽʶ ʩʝʩʪʝʡʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʘʢʠʤ 
ʬʘʢʪʦʨʦʤ ʻ ʤʦʨʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʣʶʜʠʥʠ, ʱʦ ʞʠʚʝ ʚ 
ʩʴʦʛʦʜʝʥʥʽ, ʟʘ ʜʦʣʶ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ ʽ ʮʠʚʽʣʽʟʘʮʽʾ ʚ ʮʽ-
ʣʦʤʫ. ɹʝʟ ʮʴʦʛʦ ʙʫʜʴ-ʷʢʽ ʩʧʨʦʙʠ ʥʝ ʚʠʡʪʠ ʟʘ ʤʝʞʽ ʥʝʙʝʟʧʝʯ-
ʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʶʜʠʥʫ ʟʘʣʠʰʘʪʴʩʷ ʣʠʰʝ ʜʦʙʨʠʤʠ ʥʘʤʽ-
ʨʘʤʠ. 

ʇʝʨʝʭʽʜ ʣʶʜʩʪʚʘ ʜʦ ʥʦʚʦʾ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʬʦʨ-
ʤʘʮʽʾ ʻ ʦʙôʻʢʪʠʚʥʦ ʟʫʤʦʚʣʝʥʠʤ ʧʨʦʮʝʩʦʤ, ʚʠʢʣʠʢʘʥʠʤ ʥʝʦʙ-
ʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʞʠʚʘʥʥʷ ʮʠʚʽʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ 
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ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ. ɹʝʟʧʝʨʝʯʥʦ, ʪʨʠʚʘʣʝ ʽʩʥʫ-
ʚʘʥʥʷ ʣʶʜʩʪʚʘ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʨʽʚʥʦ-
ʚʘʛʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʙʽʦʩʬʝʨʠ ʧʣʘʥʝʪʠ. ʊʘʢʠʡ ʩʪʘʥ ʩʫʩʧʽʣʴ-
ʩʪʚʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʚʛʦʪʨʠʚʘʣʫ ʝʢʦʣʦʛʽʯʥʫ ʨʽʚʥʦʚʘʛʫ, ʥʘ-
ʟʠʚʘʶʪʴ ʩʝʩʪʝʡʥʦʚʽʩʪʶ. 

 
ȷɋɗɘɋɏɓɔɈɫɗɘɢ (sustainability) ï ɜɋ ɈɕɔɖɥɊɐɔɈɆɓɎɏ ɗɘɆɓ 

ɘɋɛɓɫɝɓɎɛ, ɓɆəɐɔɈɎɛ, ɋɐɔɑɔɉɫɝɓɎɛ, ɋɐɔɓɔɒɫɝɓɎɛ ɫ ɗɔɜɫɆɑɢɓɎɛ 
ɖɋɗəɖɗɫɈ, ɥɐɎɏ ɚɔɖɒəɩɘɢɗɥ ɘɆ ɕɔɗɘɫɏɓɔ ɕɫɊɘɖɎɒəɩɘɢɗɥ ɍɆ-
ɈɊɥɐɎ ɒɋɛɆɓɫɍɒɆɒ ɍɈɔɖɔɘɓɔɉɔ ɍɈôɥɍɐə ɫ ɍɆɇɋɍɕɋɝəɩ ɊɎɓɆɒɫɝɓə 
ɍɇɆɑɆɓɗɔɈɆɓɫɗɘɢ ɒɋɘɆɇɔɑɫɝɓɎɛ ɕɖɔɜɋɗɫɈ ɗɎɗɘɋɒɎ ə ɝɆɗɫ ɏ ɕɖɔ-
ɗɘɔɖɫ (Hens, 2008). 
 

ɼʠʥʘʤʽʯʥʘ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʜʦʩʷʛʘʻʪʴʩʷ 
ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ ʾʾ ʤʝʪʘʙʦʣʽʟʤʽ ʫʨʽʚʥʦʚʘʞʫʶʪʴʩʷ ʤʽʞ 
ʩʦʙʦʶ ʨʽʟʥʽ ʩʠʣʠ, ʧʨʦʮʝʩʠ, ʷʚʠʱʘ ʘʙʦ ʚʧʣʠʚʠ, ʱʦ ʜʽʶʪʴ ʚ 
ʨʽʟʥʠʭ ʥʘʧʨʷʤʘʭ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʥʫ ʩʝʩʪʝʡʥʦʚʦʩʪʽ ʧʨʠ-
ʨʦʜʥʠʭ ʩʠʩʪʝʤ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʫʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʧʨʦ-
ʮʝʩʽʚ ʜʝʩʪʨʫʢʮʽʾ (ʧʦʨʫʰʝʥʥʷ) ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ (ʚʽʜʥʦʚʣʝʥʥʷ) 
ʢʦʤʧʦʥʝʥʪʽʚ (ʧʘʨʘʤʝʪʨʽʚ, ʚʣʘʩʪʠʚʦʩʪʝʡ, ʩʢʣʘʜʦʚʠʭ, ʟʚôʷʟʢʽʚ) 
ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

ʂʦʥʮʝʧʮʽʷ ʩʝʩʪʝʡʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʪʨʠ-
ʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ (ʜʠʥʘʤʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ) ʩʪʘʥʫ ʮʽʣʽʩ-
ʥʦʾ ʪʨʠʻʜʠʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʪʨʠ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ: 
ʣʶʜʠʥʫ ʷʢ ʙʽʦʣʦʛʽʯʥʫ ʽʩʪʦʪʫ, ʙʽʦʩʬʝʨʫ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦ. 

ʎʝ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, ʘʜʞʝ ʡʜʝʪʴʩʷ ʧʨʦ 
ʜʦʩʷʛʥʝʥʥʷ ʙʘʣʘʥʩʫ ʚ ʤʝʞʘʭ ʛʦʤʝʦʩʪʘʟʽʚ ï ʪʦʙʪʦ ʧʽʜʪʨʠ-
ʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫ ʚʫʟʴʢʠʭ ʤʝʞʘʭ ï ʪʨʴʦʭ ʚʟʘʻʤʦʧʦʚôʷʟʘ-
ʥʠʭ ʩʠʩʪʝʤ: 

¶ ʦʨʛʘʥʽʟʤʽʚ ʣʶʜʠʥʠ (ʘ ʬʘʢʪʠʯʥʦ ï ʤʽʣʴʷʨʜʽʚ ʣʶʜʝʡ, 
ʱʦ ʥʘʩʝʣʷʶʪʴ ʧʣʘʥʝʪʫ); 

¶ ʙʽʦʩʬʝʨʠ (ʘ ʩʘʤʝ ï ʪʨʠʣʴʡʦʥʽʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ̫ ʢʽ 
ʬʦʨʤʫʶʪʴ ʝʢʦʩʠʩʪʝʤʠ ɿʝʤʣʽ); 
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¶ ʝʢʦʥʦʤʽʢʠ (ʱʦ ʚʢʣʶʯʘʻ ʤʽʣʴʡʦʥʠ ʩʫʙôʻʢʪʽʚ, ʷʢʽ ʟʘ-
ʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩ-
ʪʝʤ). 

ʉʢʣʘʜʥʽʩʪʴ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʱʝ ʡ ʪʠʤ, 
ʱʦ ʚʩʽ ʪʨʠ ʢʦʤʧʦʥʝʥʪʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ, ʘ ʦʪʞʝ, ʜʦʩʷʛ-
ʥʫʪʠʡ ʙʘʣʘʥʩ ʧʦʪʨʝʙʫʻ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʘʥʦʚʦ ʚʽʜʪʚʦʨʝʥʥʷ ʚ 
ʢʦʞʥʦʤʫ ʤʽʩʮʽ ʧʨʦʩʪʦʨʫ ʡ ʫ ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ. 

 
ȿɔɇ ɘɖɎɩɊɎɓɆ ɗɎɗɘɋɒɆ çɑɤɊɗɘɈɔ ï ɇɫɔɗɚɋɖɆ ï ɋɐɔɓɔ-

ɒɫɐɆè ɍɆɑɎɞɆɑɆɗɥ ɜɫɑɫɗɓɔɤ ɘɆ ɗɘɫɏɐɔɤ, ɓɋɔɇɛɫɊɓɔ ɍɆɇɋɍɕɋ-
ɝɎɘɎ (Ɇ ɘɔɝɓɫɞɋ ï ɕɫɊɘɖɎɒəɈɆɘɎ ɍɊɆɘɓɫɗɘɢ Ɋɔ ɗɆɒɔɈɫɊɘɈɔ-
ɖɋɓɓɥ) ɗɘɆɇɫɑɢɓɫɗɘɢ ɉɔɒɋɔɗɘɆɍə ɐɔɌɓɔɉɔ ɍ ɬɬ ɐɔɒɕɔɓɋɓɘɫɈ. ȧɫ-
ɔɑɔɉɫɝɓɆ ɕɖɎɖɔɊɆ ɑɤɊɎɓɎ ɍɓɆɝɓɔɤ ɒɫɖɔɤ ɈɎɍɓɆɝɆɩ ɒɋɌɫ 
əɒɔɈ ɓɆɈɐɔɑɎɞɓɢɔɉɔ ɗɋɖɋɊɔɈɎɟɆ, Ɉ ɥɐɎɛ ɑɤɊɎɓɆ ɚɫɍɎɝɓɔ 
ɍɊɆɘɓɆ ɫɗɓəɈɆɘɎ, ɍɇɋɖɫɉɆɤɝɎ ɈɑɆɗɓɎɏ ɉɔɒɋɔɗɘɆɍ. ȨɎɛɫɊ ɍɆ 
ɐɖɎɘɎɝɓɫ ɒɋɌɫ ɘɆɐɎɛ ɕɆɖɆɒɋɘɖɫɈ, ɥɐ ɘɋɒɕɋɖɆɘəɖɆ, ɘɎɗɐ, ɖɫ-
Ɉɋɓɢ ɗɔɓɥɝɓɔɬ ɖɆɊɫɆɜɫɬ ɝɎ ɫɓɞɎɛ ɌɎɘɘɩɈɔ ɈɆɌɑɎɈɎɛ ɚɆɐɘɔɖɫɈ, 
ɒɔɌɋ ɒɆɘɎ ɚɆɘɆɑɢɓɫ ɓɆɗɑɫɊɐɎ Ɋɑɥ ɑɤɊɎɓɎ. ȨɔɊɓɔɝɆɗ, Ɋɑɥ 
ɍɇɋɖɋɌɋɓɓɥ ɗɕɖɎɥɘɑɎɈɎɛ ɕɖɎɖɔɊɓɎɛ əɒɔɈ ɓɆ ɕɑɆɓɋɘɫ, ɇɫɔɗ-
ɚɋɖɆ ɕɔɈɎɓɓɆ ɍɇɋɖɫɉɆɘɎ ɗɈɫɏ ɕɔɘɋɓɜɫɆɑ ɗɆɒɔɈɫɊɘɈɔɖɋɓɓɥ ɘɆ 
ɗɘɆɇɫɑɢɓɫɗɘɢ, ɟɔ ɕɋɖɋɊɇɆɝɆɩ ɕɫɊɘɖɎɒɆɓɓɥ ɐɫɑɢɐɫɗɓɔɉɔ ɗɐɑɆɊə 
ɋɐɔɗɎɗɘɋɒ ɫ ɥɐɫɗɓɎɛ ɛɆɖɆɐɘɋɖɎɗɘɎɐ ɬɛ ɐɔɒɕɔɓɋɓɘɫɈ ɘɆ ɕɖɔɜɋ-
ɗɫɈ, ɥɐɫ Ɉ ɓɎɛ ɈɫɊɇəɈɆɤɘɢɗɥ. 
 

ɹʽʦʩʬʝʨʘ ʩʪʚʦʨʶʻ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʣʶʜ-
ʩʴʢʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʠʨʦʜʠ ʪʘ ʨʦʟʚʠʪʢʫ ʾ ʾ ʩʦʮʽʘʣʴʥʦʾ ʩʫʪʥʦʩʪʽ. 
ɺʦʥʘ ʪʘʢʦʞ ʩʣʫʛʫʻ ʩʝʨʝʜʦʚʠʱʝʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-
ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʢʦʥʫʶʯʠ ʨʦʣʴ ʜʞʝʨʝʣʘ ʧʨʠʨʦʜʥʠʭ 
ʨʝʩʫʨʩʽʚ ʽ ʧʨʦʩʪʦʨʫ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ. ʉʦʮʽʘʣʴʥʦ-ʝʢʦ-
ʥʦʤʽʯʥʘ ʩʠʩʪʝʤʘ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʟʘʙʝʟʧʝʯʫʻ ʦʩʥʦʚʥʽ ʤʘʪʝʨʽ-
ʘʣʴʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ, ʷʢʘ ʥʠʥʽ ʞʠʚʝ ʚ ʽʥ-
ʜʫʩʪʨʽʘʣʽʟʦʚʘʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʄʦʞʣʠʚʦʩʪʽ ʙʽʦʩʬʝʨʠ ʪʘ ʾʾ ʝʢʦʩʠʩʪʝʤ ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ 
ʞʠʪʪʷ ʤʘʶʪʴ ʧʝʚʥʽ ʤʝʞʽ ï ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʪʨʠʤʘʪʠ ʣʠʰʝ 
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ʦʙʤʝʞʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʩʝʙʝ. ʁʜʝʪʴʩʷ, ʥʘ-
ʩʘʤʧʝʨʝʜ, ʧʨʦ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʚʠ-
ʨʦʙʥʠʯʘ ʩʠʩʪʝʤʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʫʤʦʚʠ ʜʣʷ 
ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟʘ ʥʘʷʚʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ. 

ʗʢʱʦ ʨʽʚʝʥʴ ʪʝʭʥʦʣʦʛʽʡ ʽ ʝʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 
ʷʢʠʡ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ (ʱʦ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ, ʟʦʢ-
ʨʝʤʘ, ʯʝʨʝʟ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʦʻʤʥʦʩʪʽ, ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʦʩʪʽ, 
ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʯʠ çʝʢʦʣʦʛʽʯʥʦʛʦ ʩʣʽʜʫè), ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ-
ʟʤʽʥʥʠʤ, ʪʦ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʥʝʤʠʥʫʯʝ 
ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʥʘ ʧʨʠʨʦʜʥʽ ʩʠʩʪʝʤʠ. ʂʦʣʠ ʘʥʪʨʦ-
ʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʠʡ ʧʦʨʽʛ, ʝʢʦʩʠʩ-
ʪʝʤʠ ʧʝʨʝʩʪʘʶʪʴ ʩʧʨʘʚʣʷʪʠʩʷ ʟ ʚʽʜʥʦʚʣʝʥʥʷʤ ʽ ʧʦʯʠʥʘʶʪʴ 
ʜʝʛʨʘʜʫʚʘʪʠ. ʎʽ ʧʨʦʮʝʩʠ ʚʞʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʷʢ ʥʘ ʣʦʢʘʣʴ-
ʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʻ carrying capacity (ʧʽʜʪʨʠʤʫʚʘʣʴʥʘ 
ʟʜʘʪʥʽʩʪʴ). ɺ ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʬʝʨʽ, ʜʝ ʚʽʥ ʚʧʝʨʰʝ ʧʦʯʘʚ ʚʠʢʦ-
ʨʠʩʪʦʚʫʚʘʪʠʩʷ, ʮʝʡ ʪʝʨʤʽʥ ʦʟʥʘʯʘʚ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ. 

 
ȵɔ ɒɫɖɫ ɘɔɉɔ, ɥɐ Ɉ ɗɈɔɬ ɕɖɆɈɆ ɈɗɘəɕɆɑɆ ɋɐɔɑɔɉɫɥ, ɊɆɓɎɏ 

ɘɋɖɒɫɓ ɓɆɇəɈɆɈ ɓɔɈɔɉɔ ɍɒɫɗɘə. Ȩɫɓ ɕɔɝɆɈ ɔɍɓɆɝɆɘɎ çɕɖɔɕəɗ-
ɐɓə, ɕɫɊɘɖɎɒəɈɆɑɢɓə ɝɎ ɓɋɗəɝə ɍɊɆɘɓɫɗɘɢè ɋɐɔɗɎɗɘɋɒ, ɬɛ ɩɒ-
ɓɫɗɘɢ. ȽɆɗɘɫɞɋ ɍɆ Ɉɗɋ ɕɫɊ ɜɎɒ ɖɔɍəɒɫɑɆɗɥ ɐɫɑɢɐɫɗɘɢ ɔɖɉɆɓɫɍɒɫɈ 
ɕɔɕəɑɥɜɫɬ, ɥɐə ɍɊɆɘɓɆ ɈɎɘɖɎɒɆɘɎ (ɕɖɔɉɔɊəɈɆɘɎ) ɕɋɈɓɆ ɋɐɔɗɎ-
ɗɘɋɒɆ. ȺɆɛɫɈɜɫ-ɋɐɔɑɔɉɎ ɘɋɛɓɫɝɓɔɉɔ ɗɕɖɥɒəɈɆɓɓɥ ɜɎɒ ɘɋɖɒɫ-
ɓɔɒ ɕɔɝɆɑɎ ɕɔɍɓɆɝɆɘɎ ɆɗɎɒɫɑɥɜɫɏɓɎɏ ɕɔɘɋɓɜɫɆɑ (assimilation 
potential) ɐɔɒɕɔɓɋɓɘɫɈ ɕɖɎɖɔɊɓɔɉɔ ɗɋɖɋɊɔɈɎɟɆ. 
 
ʊʝʨʤʽʥ assimilation ʚ ʧʠʪʘʥʥʷʭ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʯʘʩʪʦ ʚʞʠʚʘʻʪʴʩʷ ʚ ʨʦʟʫʤʽʥʥʽ ʧʨʦʮʝʩʽʚ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʰʢʽʜ-
ʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʜʦʚʢʽʣʣʷ (ʨʦʟʯʠʥʝʥʥʷ, ʨʦʟʚʝ-
ʜʝʥʥʷ, ʟʥʝʰʢʦʜʞʝʥʥʷ ʪʦʱʦ). ʄʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ ʧʨʠʨʦʜʘ 
ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʛʦ ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʜʥʦʚʣʶʻ 
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ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʦʾʭ ʩʠʩʪʝʤ. ɺ ʮʴʦʤʫ 
ʢʦʥʪʝʢʩʪʽ ʘʩʠʤʽʣʷʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʦʟʫʤʽʻʪʴʩʷ, ̫ ʢ ʤʘʢʩʠʤʘ-
ʣʴʥʦ ʤʦʞʣʠʚʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ, ʷʢʫ ʤʦʞʫʪʴ ʧʝʨʝʨʦʙʠʪʠ 
ʝʢʦʩʠʩʪʝʤʠ, ʱʦʙ ʚʽʜʥʦʚʠʪʠ ʩʚʦʾ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ. 

ɺʪʽʤ, ʷʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʪʝʨʤʽʥ ʘʩʠʤʽʣʷʮʽʾ ʚ ʢʦʥʪʝʢʩʪʽ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʘʥʪʠʝʥʪʨʦʧʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 
(ɭɸʇ) ʧʣʘʥʝʪʠ, ʪʦ ʪʫʪ, ʤʘʙʫʪʴ, ʙʽʣʴʰ ʜʦʨʝʯʥʦ ʟʘʩʪʦʩʫʚʘʪʠ 
ʽʥʰʝ ʧʦʥʷʪʪʷ ʚ ʪʣʫʤʘʯʝʥʥʽ ʜʘʥʦʛʦ ʪʝʨʤʽʥʫ. ɺ ʙʽʦʣʦʛʽʾ ʘʩʠʤʽ-
ʣʷʮʽʷ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʧʨʦʮʝʩ, ʧʦʚôʷʟʘʥʠʡ ʟ ʟʘʩʚʦʻʥʥʷʤ ʦʨʛʘ-
ʥʽʟʤʦʤ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ʉʭʦʞʠʤ ʯʠʥʦʤ ɭɸʇ ʟʘʩʚʦʶʻ 
ʚʥʝʩʦʢ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ ï ʷʢ ʡʦʛʦ ʧʦʟʠʪʠʚʥʽ ʨʝ-
ʟʫʣʴʪʘʪʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʧʨʠ-
ʨʦʜʠ ʧʣʘʥʝʪʠ, ʪʘʢ ʽ ʜʝʩʪʨʫʢʪʠʚʥʽ (ʝʥʪʨʦʧʽʡʥʽ) ʥʘʩʣʽʜʢʠ ʜʽʷ-
ʣʴʥʦʩʪʽ (ʚʽʜʭʦʜʠ ʪʘ ʧʨʦʮʝʩʠ ʧʦʨʫʰʝʥʥʷ ʝʢʦʩʠʩʪʝʤ). ɼʦ ʧʝʨ-
ʰʦʛʦ, ʟʦʢʨʝʤʘ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʦʚʽ ʚʠʜʠ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʤʫ-
ʥʽʢʘʮʽʡ ʪʘ ʧʨʦʮʝʩʽʚ, ʩʪʚʦʨʝʥʽ ʩʦʨʪʠ ʨʦʩʣʠʥ ʪʘ ʧʦʨʦʜʠ ʪʚʘʨʠʥ 
ʪʦʱʦ. ɼʦ ʜʨʫʛʦʛʦ ʥʘʣʝʞʘʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʧʦʨʫ-
ʰʝʥʥʷ ʝʢʦʩʠʩʪʝʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʟʙʽʜʥʝʥʥʷ ʾʭ ʨʽʟʥʦʤʘʥʽʪʪʷ, 
ʨʫʡʥʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʧʣʘʥʝʪʠ ʪʘ ʢʣʽʤʘʪʫ ɿʝʤʣʽ. 

ʎʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʟʘʙʝʟʧʝ-
ʯʝʥʥʽ ʩʝʩʪʝʡʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ. ʌʽʟʠʯʥʘ ʩʪʽʡʢʽʩʪʴ ʚʟʘʻ-
ʤʦʟʚôʷʟʢʫ ʤʽʞ ʣʶʜʠʥʦʶ, ʙʽʦʩʬʝʨʦʶ ʪʘ ʝʢʦʥʦʤʽʢʦʶ ʻ ʣʠʰʝ 
ʙʘʟʦʚʦʶ ʫʤʦʚʦʶ ʪʦʛʦ, ʱʦ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʷʢ ʩʝʩʪʝʡʥʦʚʠʡ ʨʦ-
ʟʚʠʪʦʢ ʥʘ ʉʘʤʽʪʽ ʚ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ ʫ 1992 ʨʦʮʽ. ɸʜʞʝ ʩʝʩʪʝʡ-
ʥʦʚʠʡ ʨʦʟʚʠʪʦʢ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʟʙʝʨʝʞʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ̔ ʩʥʫ-
ʚʘʥʥʷ ʣʶʜʩʪʚʘ, ʘ ʡ ʧʦʩʪʽʡʥʫ ʩʦʮʽʘʣʴʥʫ (ʦʩʦʙʠʩʪʽʩʥʫ) ʪʨʘʥʩ-
ʬʦʨʤʘʮʽʶ ʣʶʜʠʥʠ. ɹʝʟ ʪʘʢʠʭ ʟʤʽʥ ʮʠʚʽʣʽʟʘʮʽʷ ʨʠʟʠʢʫʻ ʧʝʨʝʪ-
ʚʦʨʠʪʠʩʷ ʥʘ ʘʥʘʣʦʛ ʤʫʨʘʰʥʠʢʘ (ʧʦʜʽʙʥʝ ʫʪʚʦʨʝʥʥʷ ʨʘʜʷʥʩʴ-
ʢʠʡ ʬʽʣʦʩʦʬ ʆʣʝʢʩʘʥʜʨ ɿʽʥʦʚôʻʚ, ʥʘʟʚʘʚ çʯʝʣʦʚʝʡʥʠʢʦʤè), ʜʝ 
ʟʙʝʨʝʞʝʥʥʷ ʜʦʚʢʽʣʣʷ ʜʦʩʷʛʘʻʪʴʩʷ ʮʽʥʦʶ ʟʫʧʠʥʢʠ ʦʩʦʙʠʩʪʽʩ-
ʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʚʪʨʘʪʠ ʣʶʜʩʴʢʦʾ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. 
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ʗʢʱʦ ʚʽʨʠʪʠ ʚ ʥʝʚʠʧʘʜʢʦʚʽʩʪʴ ʧʦʷʚʠ ʥʘ ɿʝʤʣʽ ʣʶʜʠʥʠ, 
ʩʣʽʜ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʦʥʘ ʧʦʢʣʠʢʘʥʘ ʚʠʢʦʥʘʪʠ ʧʝʚʥʫ 
ʤʽʩʽʶ ʟ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʧʨʠʨʦʜʠ ʧʣʘʥʝʪʠ. ʇʨʦ ʮʝ ʤʠ ʚʞʝ ʧʠ-
ʩʘʣʠ ʚʠʱʝ. ɿ ʫʩʽʻʶ ʦʯʝʚʠʜʥʽʩʪʶ ʧʨʦʛʣʷʜʘʻʪʴʩʷ ʢʣʶʯʦʚʠʡ 
ʚʝʢʪʦʨ ʪʘʢʦʛʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ. ʎʝ ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʧʦʪʦʢʽʚ 
ʧʨʠʨʦʜʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʥʘ ɿʝʤʣʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʦʩʦʙʠʩʪʽʩʪʴ, ʪʦʙʪʦ ʽʥʬʦʨʤʘʮʽʡʥʫ 
ʩʫʪʥʽʩʪʴ ʣʶʜʠʥʠ, ʩʣʽʜ ʚʠʟʥʘʪʠ ʙʘʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʩʚʦʻ-
ʨʽʜʥʠʤ ʜʨʘʡʚʝʨʦʤ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʤʽʩʽʾ. ʇʝʨʝʩʣʽʜʫʶʯʠ ʡ ʟʘ-
ʜʦʚʦʣʴʥʷʶʯʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ ʜʣʷ ʩʚʦʛʦ ʦʩʦʙʠʩʪʽʩ-
ʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʣʶʜʠʥʘ ʡ ʨʫʭʘʻ ʧʨʦʮʝʩʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʧʨʠ-
ʨʦʜʠ ʧʣʘʥʝʪʠ.  

ʆʜʥʘʢ, ʥʝʚʽʜôʻʤʥʦʶ ʫʤʦʚʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʥʘʯʘʣʘ ʣʶʜʠʥʠ ʻ ʟʙʝʨʝʞʝʥʥʷ ʾʾ ʬʽʟʠʯʥʦʾ ʩʫʪ-
ʥʦʩʪʽ, ʪʦʙʪʦ ʣʶʜʠʥʠ ʷʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʠʜʫ. ɸʜʞʝ ʽʥʬʦʨʤʘ-
ʮʽʡʥʘ ʩʫʪʥʽʩʪʴ ʣʶʜʠʥʠ ʤʝʰʢʘʻ ʚ ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʪʽʣʽ ʙʽʦʣʦʛʽ-
ʯʥʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʜʦ ʪʦʛʦ ʞ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 
ʤʝʭʘʥʽʟʤʘʤʠ ʡʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʦʞʥʘ 
ʚʠʦʢʨʝʤʠʪʠ ʪʨʠ ʨʽʚʥʽ ʮʽʣʝʡ. ʅʘ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʤʦʞʥʘ ʧʦ-
ʩʪʘʚʠʪʠ ʤʽʩʽʶ ï ʟʙʝʨʝʞʝʥʥʷ ʣʶʜʠʥʠ ʷʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʠʜʫ ʪʘ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɼʣʷ 
ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʤʽʩʽʾ ʥʝʦʙʭʽʜʥʽ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʽ ʮʽʣʽ ï ʧʽʜʪʨʠ-
ʤʘʥʥʷ ʫʤʦʚ, ʫ ʷʢʠʭ ʣʶʜʩʪʚʦ ʟʜʘʪʥʝ ʽʩʥʫʚʘʪʠ ʪʘ ʨʦʟʚʠʚʘʪʠʩʷ. 
ʆʩʥʦʚʦʶ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʠʭ ʮʽʣʝʡ ʩʣʫʛʫʶʪʴ 
ʧʽʜʪʨʠʤʫʚʘʣʴʥʽ ʮʽʣʽ ï ʦʭʦʨʦʥʘ ʙʽʦʩʬʝʨʠ ʪʘ ʣʦʢʘʣʴʥʠʭ ʝʢʦʩʠ-
ʩʪʝʤ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʷ ʽ ʩʦʮʽʘʣʴ-
ʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ (ʨʠʩ. 1.1). 

ʑʝ ʨʘʟ ʧʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʤʽʩʽʷ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ ʤʘʻ 
ʜʚʘ ʨʽʚʥʽ ʚʠʤʽʨʫ, ʽʥʘʢʰʝ ʢʘʞʫʯʠ, ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʜʚʘ ʨʽʚʥʽ 
ʧʽʜʮʽʣʝʡ:  
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ʈʠʩʫʥʦʢ 1.1 ï ɺʟʘʻʤʦʟʚôʷʟʦʢ ʮʽʣʝʡ ʩʝʩʪʝʡʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ  
 

1) ʥʝʦʙʭʽʜʥʠʡ ï ʬʽʟʠʯʥʝ ʚʠʞʠʚʘʥʥʷ ʣʶʜʠʥʠ ʙʽʦʣʦʛʽʯ-
ʥʦʾ;  

2) ʜʦʩʪʘʪʥʽʡ ï ʦʩʦʙʠʩʪʽʩʥʠʡ ʨʦʟʚʠʪʦʢ ʣʶʜʠʥʠ ʩʦʮʽʘʣʴ-
ʥʦʾ. ʆʙʠʜʚʘ ʨʽʚʥʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʽ, ʭʦʯʘ ʮʝ ʥʝ ʟʘʚʞʜʠ 
ʚʽʜʨʘʟʫ ʤʦʞʥʘ ʫʩʚʽʜʦʤʠʪʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʽ ʮʽʣʽ ʪʘʢʦʞ ʧʦʜʽ-
ʣʷʶʪʴʩʷ ʥʘ ʜʚʘ ʨʽʚʥʽ ʦʨʽʻʥʪʠʨʽʚ: 

1) ʧʽʜʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʽʦʩʬʝʨʠ, ʷʢʽ ʜʦ-
ʟʚʦʣʷʶʪʴ ʟʙʝʨʝʛʪʠ ʙʽʦʣʦʛʽʯʥʫ ʧʨʠʨʦʜʫ ʣʶʜʠʥʠ, ʪʦʙʪʦ ʟʘʙʝʟ-
ʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʾʾ ʦʨʛʘʥʽʟʤʫ (ʛʦʤʝʦʩ-
ʪʘʟ); ʜʦ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘʣʝʞʘʪʴ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ 
ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʚʢʽʣʣʷ (ʪʝʤʧʝʨʘʪʫʨʘ, ʝʣʝʢʪʨʦʤʘʛ-
ʥʽʪʥʝ ʧʦʣʝ, ʢʦʩʤʽʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʦʱʦ), ʩʢʣʘʜ 

ʄʽʩʽʷ ï 

ʫʤʦʚʥʦ ʙʝʟʢʽʥʝʯʥʝ ʽʩʥʫʚʘʥʥʷ ʣʶʜʩʴʢʦʾ ʮʠʚʽ-
ʣʽʟʘʮʽʾ ʪʘ ʾʾ ʧʨʦʛʨʝʩʠʚʥʠʡ ʩʦʮʽʘʣʴʥʠʡ 

ʨʦʟʚʠʪʦʢ  
ɿʘʙʝʟʧʝʯʫʚʘʣʴʥʽ ʮʽʣʽ: 

¶ ʟʙʝʨʝʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʽʦʩʬʝʨʠ ʚ ʥʘʜʟʚʠʯʘʡʥʦ ʚʫʟʴ-
ʢʠʭ ʤʝʞʘʭ, ʷʢʽ ʟʘʣʠʰʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʙʽʦ-
ʣʦʛʽʯʥʽʡ ʧʨʠʨʦʜʽ ʣʶʜʠʥʠ; 

¶ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʠʭ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʷʢ ʽʥʬʦʨ-
ʤʘʮʽʡʥʦʾ ʦʩʥʦʚʠ ʚʽʜʪʚʦʨʝʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʥʘʯʘʣʘ 
ʣʶʜʠʥʠ 

ʇʽʜʪʨʠʤʫʚʘʣʴʥʽ ʮʽʣʽ: 
¶ ʚʽʜʪʚʦʨʝʥʥʷ ʣʶʜʠʥʦʶ ʫʤʦʚ, ʚ ʷʢʠʭ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʢʦʤʧʦʥʝ-

ʥʪʠ ʙʽʦʩʬʝʨʠ ʡ ʦʢʨʝʤʠʭ ʝʢʦʩʠʩʪʝʤ ʫ ʚʠʛʣʷʜʽ, ʥʘʙʣʠʞʝʥʦʤʫ ʜʦ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʡ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ; 

¶ ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʦʙʫʤʦʚʣʝʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʦʮʽʘʣʴʥʦ-
ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ 
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ʘʪʤʦʩʬʝʨʠ ʡ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʷʢʽʩʪʴ ˇʨʫʥʪʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʘʛ-
ʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 

2) ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʠʭ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʷʢʽ 
ʥʝʦʙʭʽʜʥʽ ʦʩʦʙʠʩʪʽʩʥʽʡ ʧʨʠʨʦʜʽ ʣʶʜʠʥʠ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
ʢʦʥʪʘʢʪʫ ʟ ʝʢʦʩʠʩʪʝʤʘʤʠ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʢʨʠʪʠʯʥʦ ʚʘʞ-
ʣʠʚʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʾʾ ʦʩʦʙʠʩʪʽʩʥʠʭ ʨʠʩ. 

ʇʽʜʪʨʠʤʫʚʘʣʴʥʽ ʮʽʣʽ ʧʦʣʷʛʘʶʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ ʟʙʝʨʝ-
ʞʝʥʥʽ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʙʽʦʩʬʝʨʘ ʡ ʾʾ ʝʢʦʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʽʩʥʫ-
ʚʘʪʠ ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʟ ʪʘʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʙ ʟʘ-
ʙʝʟʧʝʯʫʚʘʣʠ ʷʢ ʟʜʦʨʦʚʝ ʪʘ ʧʦʚʥʦʮʽʥʥʝ ʙʽʦʣʦʛʽʯʥʝ ʽʩʥʫʚʘʥʥʷ 
ʣʶʜʠʥʠ, ʪʘʢ ʽ ʾʾ ʩʦʮʽʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ. ʉʘʤʝ ʝʢʦʩʠʩʪʝʤʘ ʻ 
ʜʞʝʨʝʣʦʤ ʩʪʘʙʽʣʴʥʦʩʪʽ ʞʠʪʪʻʚʠʭ ʫʤʦʚ ʜʣʷ ʣʶʜʠʥʠ ʷʢ ʞʠʚʦʾ 
ʽʩʪʦʪʠ ʽ ʷʢ ʦʩʦʙʠʩʪʦʩʪʽ. 

ɼʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ï ʮʝ ʚʘʞʣʠʚʝ ʟʘʚʜʘʥʥʷ, 
ʷʢʝ ʤʘʻ ʚʟʷʪʠ ʥʘ ʩʝʙʝ ʢʦʞʥʘ ʣʶʜʠʥʘ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʧʝʨʝʜ-
ʙʘʯʘʻ ʟʙʝʨʝʞʝʥʥʷ ʦʢʨʝʤʠʭ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʫ ʾ ʭʥʴʦʤʫ 
ʧʝʨʚʦʟʜʘʥʥʦʤʫ ʚʠʛʣʷʜʽ (ʟʦʢʨʝʤʘ, ʯʘʩʪʢʦʚʦ ï ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ 
ʟʘʧʦʚʽʜʥʠʢʽʚ ʪʘ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ 
ʦʭʦʨʦʥʦʶ), ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʝʢʦ-
ʩʠʩʪʝʤʠ (ʰʣʷʭʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʢʘʟʥʠʢʽʚ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨ-
ʢʽʚ), ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʥʷ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ ʚ ʧʨʠʨʦʜʫ ʰʣʷ-
ʭʦʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ, ʩʪʘʥ-
ʜʘʨʪʽʚ ʽ ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʷ ʫʤʦʚ ʞʠʪʪʷ ʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ɺʪʽʤ, ʮʝ ʣʠʰʝ ʦʜʠʥ ʘʩʧʝʢʪ ʧʨʦʙʣʝʤʠ. ɯʥʰʠʡ ʧʦʣʷʛʘʻ ʚ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʢʦʨʽʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩ-
ʥʦʚʠ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʈʽʯ ʫ ʪʦʤʫ, ʱʦ ʟʘ ʫʤʦʚ ʟʨʦʩ-
ʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ (ʷʢ ʮʝ ʧʦʢʠ ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ-
ʨʘʟʽ), ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʪʝʧʝʨʽʰʥʴʦʛʦ ʨʽʚʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʝʢʦʣʦ-
ʛʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʩʘʤʽ ʧʦ ʩʦʙʽ ʥʝ ʟʜʘʪʥʽ ʟʘʭʠʩʪʠʪʠ ʝʢʦʩʠʩʪʝʤʠ 
ʚʽʜ ʟʛʫʙʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʠʩʢʫ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʠʩ-
ʪʝʤʠ ʥʝ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣʫ ʽʩʪʦʪʥʦ ʧʦʢʨʘʱʠʪʠ ʩʚʦʾ ʝʢʦʣʦʛʽ-
ʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʨʝʟ ʚʠʩʦʢʫ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʽ 
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ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʝ ʥʝʤʠʥʫʯʝ ʚʝʜʝ ʜʦ ʧʦʜʘ-
ʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, 
ʷʢʠʤʠ ʙ ʥʦʨʤʘʪʠʚʘʤʠ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝ ʦʙʤʝʞʫʚʘʪʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘ-
ʪʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ɦ ʦʙ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 
ʧʣʘʥʝʪʠ ʟʤʝʥʰʫʚʘʚʩʷ ʙ ʨʽʚʝʥʴ ʾʭ ʚʽʜʥʦʩʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ʎʝ ʟʥʘʯʠʪʴ, ɦ ʦ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚ ʨʦ-
ʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ ʧʦʚʠʥʥʽ ʟʥʠʞʫʚʘʪʠʩʷ ʚʠʧʝʨʝʜʞʘ-
ʣʴʥʠʤʠ ʪʝʤʧʘʤʠ. ʇʨʠʯʦʤʫ ʧʨʦʮʝʩʠ ʝʢʦʣʦʛʽʯʥʦ ʩʧʨʷʤʦʚʘʥʦʾ 
ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ ʤʘʶʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʙʝʟʧʝ-
ʨʝʨʚʥʦ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʥʝʦʙʭʽʜʥʝ ʧʦʩʪʽʡʥʝ ʚʽʜʪʚʦʨʝʥʥʷ 
ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʝʢʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʬʫʥʢʮʽ-
ʦʥʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʽʜʪʨʠʤʫʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʶʪʴ 
ɻʣʦʙʘʣʴʥʽ ʮʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʘʪʚʝʨʜʞʝʥʽ ʥʘ ʉʘʤʽʪʽ ʆʆʅ 
ʫ 2015 ʨʦʮʽ. ʎʽ ʎʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ʎʉʈ, ʘʙʦ SDGs ï Sus-
tainable Development Goals) ʦʭʦʧʣʶʶʪʴ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ 
ʪʘ ʚʢʣʶʯʘʶʪʴ 17 ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʽ 169 ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʚʜʘʥʴ 
(ʎʽʣʽ, 2025) (ʨʠʩ. 1.2). 

ʋʩʽ ʮʽʣʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. ʋʩʧʽʭ ʯʠ ʥʝʚʜʘʯʘ ʚ 
ʜʦʩʷʛʥʝʥʥʽ ʦʜʥʽʻʾ ʟ ʥʠʭ ʚʧʣʠʚʘʻ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʽʥʰʠʭ. ɿʦʢ-
ʨʝʤʘ, ʟʙʝʨʝʞʝʥʥʷ ʢʣʽʤʘʪʫ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦ-
ʚʢʽʣʣʷ, ʦʙʫʤʦʚʣʝʥʠʭ ʚ ʽʥʰʠʭ ʮʽʣʷʭ. ʋʩʧʽʰʥʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʝʢʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ ʚʧʣʠʚʘʻ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʜʦ-
ʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, ʷʢʽ ʤʦʞʥʘ ʫʤʦʚʥʦ ʚʽʜʥʝʩʪʠ ʜʦ ʩʦʮʽʘʣʴʥʦʛʦ 
ʯʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʽʚʥʽʚ. ɯ ʥʘʚʧʘʢʠ: ʚʽʜ ʜʦʙʨʦʙʫʪʫ ʣʶʜʝʡ ʽ ʫʩ-
ʧʽʭʫ ʝʢʦʥʦʤʽʢʠ ʟʘʣʝʞʠʪʴ ʩʪʘʥ ʝʢʦʩʠʩʪʝʤ ʧʣʘʥʝʪʠ. ɸʜʞʝ ʧʨʠ 
ʩʧʨʠʷʪʣʠʚʦʤʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʦ 
ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰʝ ʫʚʘʛʠ ʽ ʢʦʰʪʽʚ ʩʧʨʷʤʦʚʫʚʘʪʠ ʥʘ 
ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. 

ʋʤʦʚʥʦ ʮʽʣʽ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʨʽʚʥʽ: ʝʢʦʣʦʛʽʯʥʠʡ, 
ʩʦʮʽʘʣʴʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ (ʨʠʩ. 1.3).  
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25 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ 1.3, ʜʦ ʝʢʦʣʦʛʽʯʥʦʛʦ (ʙʽʦʩʬʝʨʥʦʛʦ) 
ʨʽʚʥʷ ʫʤʦʚʥʦ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʮʽʣʽ:  

13 ï ʙʦʨʦʪʴʙʘ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʧʣʘʥʝʪʠ;  
14 ï ʟʙʝʨʝʞʝʥʥʷ ʤʦʨʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤ;  
15 ï ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʩʠʩʪʝʤ ʩʫʰʽ;  
6 ï ʯʠʩʪʘ ʚʦʜʘ ʪʘ ʥʘʣʝʞʥʽ ʩʘʥʽʪʘʨʥʽ ʫʤʦʚʠ. 
ɼʦ ʩʦʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʽʜʥʦʩʷʪʴ ʮʽʣʽ:  
1 ï ʧʦʜʦʣʘʥʥʷ ʙʽʜʥʦʩʪʽ;  
2 ï ʚʠʢʦʨʝʥʝʥʥʷ ʛʦʣʦʜʫ;  
3 ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ;  
4 ï ʷʢʽʩʥʘ ʦʩʚʽʪʘ;  
5 ï ʛʝʥʜʝʨʥʘ ʨʽʚʥʽʩʪʴ;  
7 ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʽʻʶ;  
11 ï ʩʢʦʨʦʯʝʥʥʷ ʥʝʨʽʚʥʦʩʪʽ;  
16 ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʠʨʫ ʪʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ. 
ɼʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʽʚʥʷ ʚʽʜʥʦʩʷʪʴ ʮʽʣʽ:  
8 ï ʛʽʜʥʘ ʧʨʘʮʷ;  
9 ï ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʾ;  
10 ï ʩʢʦʨʦʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʨʽʚʥʦʩʪʽ;  
12 ï ʨʘʮʽʦʥʘʣʴʥʽ ʤʦʜʝʣʽ ʩʧʦʞʠʚʘʥʥʷ. 
ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʽʟʘʮʽʶ ʧʘʨʪʥʝʨʩʪʚʘ 

ʚ ʨʝʘʣʽʟʘʮʽʾ ʎʉʈ (ʮʽʣʴ 17). 
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 ʩ

ʘʤ
ʦʟ

ʚʫ
-

ʞ
ʝʥ

ʥʷ
 ï

 1
05 ï1

06 , ʥ
ʘʜ

ʟʚ
ʠʯ

ʘʡ
ʥʦ

 ʨ
ʽʜ

ʢʦ
 1

07 ï1
08  ʨ

ʘʟ
ʽʚ

 ʧ
ʦʨ

ʽʚ
-

ʥʷ
ʥʦ

 ʽʟ
 ʩ

ʝʨ
ʝʜ

ʥʽ
ʤ 

ʯʠ
ʩʣ

ʦʤ
 ʦ

ʩʦ
ʙʠ

ʥ 
ʚ 

ʧʦ
ʧʫ

ʣʷ
ʮʽ

ʾ. 
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ʅ
ʝʙ

ʝʟ
ʧʝ

ʢʘ
 ʜ

ʣʷ
 ʝ

ʥʝ
ʨʛ

ʝʪ
ʠʯ

ʥʦ
ʾ ʩ

ʠʩ
ʪʝ

ʤʠ
 ɿ

ʝʤ
ʣʽ

 

 

¶ 
ʅ

ʘ 
ʜʫ

ʤʢ
ʫ 

ʅ
. ʌ

. ʈ
ʝʡ

ʤʝ
ʨʩ

ʘ,
 ʱ

ʝ 
ʚ 

19
80

 ʨ
. ɿ

ʝʤ
ʣʷ

 ʥ
ʘ-

ʙʣ
ʠʟ

ʠʣ
ʘʩ

ʴ 
ʜʦ

 ʤ
ʝʞ

ʽ 
ʚʠ

ʭʦ
ʜʫ

 ʟ
ʽ 

ʩʪ
ʘʮ

ʽʦ
ʥʘ

ʨʥ
ʦʛ

ʦ 
ʩʪ

ʘʥ
ʫ 

ï 
0,

1ï
1,

5%
 ʚ

ʽʜ
 ʥ

ʦʨ
ʤʠ

.  
¶ 

ɿ 
ʪʦ

ʛʦ
 ʯ

ʘʩ
ʫ 

ʩʪ
ʘʥ

ʦʚ
ʠʱ

ʝ 
ʣʠ

ʰ
ʝ 

ʧʦ
ʛʽ

ʨʰ
ʠʣ

ʦʩ
ʷ.

 



  

 

44 

 

ΟЮ
ШȂ
ɷɸ

ʁʅ
ʐʁ

ʘʁ
ʎʎ

ʪШ
ʒʁ

ʒʓ
ʁʇ

ʎʏ
ɹʏ

ɺʏ
Шʒ
ʓɷ
ʎʔ

Ш
ɸʥ
ʏʒ

ʖ
ʁʑ

ʆШ
ʓɷ
Ш

ʒʔ
ʒʐ

ʥʌ
ʝʒ
ʓɹ
ɷ
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ʇ
ʦʥ

ʷʪ
ʪʷ

 ʩ
ʝʩ

ʪʝ
ʡʥ

ʦʚ
ʦʩ

ʪʽ
 

 

 

ʉʝ
ʩʪ

ʝʡ
ʥʦ

ʚʽ
ʩʪ

ʴ

Å
ʮʝ

 ʩ
ʪʘ

ʥ 
ʫʧ

ʦʨ
ʷʜ

ʢʦ
ʚʘ

ʥʦ
ʩʪ

ʽ ʧ
ʨʠ

ʨʦ
ʜʥ

ʠʭ
, 

ʪʝ
ʭʥ

ʽʯ
ʥʠ

ʭ,
 ʝ

ʢʦ
ʥʦ

ʤʽ
ʯʥ

ʠʭ
 ʪ

ʘ 
ʩʦ

ʮʽ
ʘʣ

ʴʥ
ʠʭ

 
ʨʝ

ʩʫ
ʨʩ

ʽʚ
, ʷ

ʢʠ
ʡ 

ʜʦ
ʩʷ

ʛʘ
ʻʪ

ʴʩ
ʷ 

ʽ ʧ
ʦʩ

ʪʽ
ʡʥ

ʦ 
ʧʽ

ʜʪ
ʨʠ

ʤʫ
ʻʪ

ʴʩ
ʷ 

ʥʘ
 ʦ

ʩʥ
ʦʚ

ʽ ʜ
ʽʾ 

ʟʚ
ʦʨ

ʦʪ
ʥʠ

ʭ 
ʟʚ

ôʷ
ʟʢ

ʽʚ
 ʽ 

ʧʨ
ʠ 

ʷʢ
ʦʤ

ʫ 
ʩʠ

ʩʪ
ʝʤ

ʘ 
ʟʜ

ʘʪ
ʥʘ

 
ʟʘ

ʙʝ
ʟʧ

ʝʯ
ʫʚ

ʘʪ
ʠ 

ʜʠ
ʥʘ

ʤʽ
ʯʥ

ʫ 
ʫʨ

ʽʚ
ʥʦ

ʚʘ
ʞ

ʝʥ
ʽʩ

ʪʴ
 

ʧʨ
ʦʮ

ʝʩ
ʽʚ

 ʩ
ʚʦ

ʛʦ
 ʤ

ʝʪ
ʘʙ

ʦʣ
ʽʟʤ

ʫ 
ʚ 

ʯʘ
ʩʽ

 ʽ 
ʧʨ

ʦʩ
ʪʦ

ʨʽ
.
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ʊʨ
ʠʻ

ʜʠ
ʥʝ

 ʟʘ
ʚʜ

ʘʥ
ʥʷ

 ʧ
ʽʜ

ʪʨ
ʠʤ

ʘʥ
ʥʷ

 ʩ
ʝʩ

ʪʝ
ʡʥ

ʦʚ
ʦʩ

ʪʽ
 

 

ɿʘ
ʚʜ

ʘʥ
ʥʷ

 ʚ
ʢʣ

ʶ
ʯʘ

ʻ 
ʙʘ

ʣʘ
ʥʩ

ʫʚ
ʘʥ

ʥʷ
 ʪ

ʨʴ
ʦʭ

 ʙ
ʘʟ

ʦʚ
ʠʭ

 ʚ
ʽʜ

ʢʨ
ʠʪ

ʠʭ
 

ʩʪ
ʘʮ

ʽʦ
ʥʘ

ʨʥ
ʠʭ

 ʩ
ʠʩ

ʪʝ
ʤ:

  
ü

 
ʦʨ

ʛʘ
ʥʽ

ʟʤ
ʫ 

ʣʶ
ʜʠ

ʥʠ
 (

ʘ 
ʬʘ

ʢʪ
ʠʯ

ʥʦ
 ï

 ʤ
ʽʣ

ʴʷ
ʨʜ

ʽʚ
 ʣ

ʶ
ʜʝ

ʡ,
 ʱ

ʦ 
ʞ

ʠʚ
ʫʪ

ʴ 
ʥʘ

 ɿ
ʝʤ

ʣʽ
); 

ü
 

ʙʽ
ʦʩ

ʬ
ʝʨ

ʠ 
(ʘ

 ʬ
ʘʢ

ʪʠ
ʯʥ

ʦ 
ï 

ʪʨ
ʠʣ

ʴʡ
ʦʥ

ʽʚ
 ʦ

ʩʦ
ʙʠ

ʥ,
 ʱ

ʦ 
ʫʪ

ʚʦ
ʨʶ

-
ʶ

ʪʴ
 ʝ

ʢʦ
ʩʠ

ʩʪ
ʝʤ

ʠ 
ʧʣ

ʘʥ
ʝʪ

ʠ)
; 

ü
 

ʝʢ
ʦʥ

ʦʤ
ʽʢ

ʠ 
(ʘ

 ʬ
ʘʢ

ʪʠ
ʯʥ

ʦ 
ï 

ʩʦ
ʪʝ

ʥʴ
 ʤ

ʽʣ
ʴʡ

ʦʥ
ʽʚ

 ʝ
ʢʦ

ʥʦ
ʤʽ

ʯʥ
ʠʭ

 
ʩʫ

ʙô
ʻʢ

ʪʽ
ʚ,

 ʷ
ʢʽ

 ʟ
ʘʙ

ʝʟ
ʧʝ

ʯʫ
ʶ

ʪʴ
 ʬ

ʫʥ
ʢʮ

ʽʦ
ʥʫ

ʚʘ
ʥʥ

ʷ 
ʝʢ

ʦʥ
ʦʤ

ʽʯ
-

ʥʠ
ʭ 

ʩʠ
ʩʪ

ʝʤ
 ʩ

ʚʽ
ʪʫ

). 
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ʋʤ
ʦʚ

ʥʘ
 ʩʭ

ʝʤ
ʘ 

ʚʟ
ʘʻ

ʤʦ
ʟʚ

ôʷ
ʟʢ

ʽʚ
 ʤ

ʽʞ
 ʧ

ʨʦ
ʮʝ

ʩʘ
ʤʠ

 

ʧʽ
ʜʪ

ʨʠ
ʤʘ

ʥʥ
ʷ 

ʪʨ
ʴʦ

ʭ 
ʢʣ

ʶ
ʯʦ

ʚʠ
ʭ 

ʩʠ
ʩʪ

ʝʤ
  

 

 

ʉʦ
ʮʽ

ʦ-
ʝʢ

ʦʥ
ʦʤ

ʽʯ
ʥʘ

 
ʩʠ

ʩʪ
ʝʤ

ʘ 

ɹʽ
ʦ-

ʣʶ
ʜʠ

ʥʘ
 

ɹʽ
ʦʩ

ʬʝ
ʨʘ

 

1 
ï 

ʙʽ
ʦʣ

ʦʛ
ʽʯ

ʥʦ
ʾ 

ʧʨ
ʠʨ

ʦʜ
ʠ 

ʣʶ
ʜʠ

ʥʠ
;  

2 
ï 

ʙʽ
ʦʩ

ʬʝ
ʨʠ

;  
3 

ï 
ʩʦ

ʮʽ
ʘʣ

ʴʥ
ʦ-

ʝʢ
ʦʥ

ʦʤ
ʽʯ

ʥʦ
ʾ 

ʩʠ
ʩʪ

ʝʤ
ʠ 
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ʋʤ
ʦʚ

ʥʘ
 ʩʭ

ʝʤ
ʘ 

ʚʟ
ʘʻ

ʤʦ
ʟʚ

ôʷ
ʟʢ

ʽʚ
 ʤ

ʽʞ
 ʧ

ʨʦ
ʮʝ

ʩʘ
ʤʠ

 

ʧʽ
ʜʪ

ʨʠ
ʤʘ

ʥʥ
ʷ 

ʪʨ
ʴʦ

ʭ 
ʢʣ

ʶ
ʯʦ

ʚʠ
ʭ 

ʩʠ
ʩʪ

ʝʤ
  

 

 
 

ʋʤ
ʦʚ

ʥʘ
 ʽ

ʣʶ
ʩʪ

ʨʘ
ʮʽ

ʷ 
ʟʤ

ʽʥ
ʠ 

ʚʟ
ʘʻ

-
ʤʦ

ʟʚ
ôʷ

ʟʢ
ʽʚ

 ʤ
ʽʞ

 ʧ
ʨʦ

ʮʝ
ʩʘ

ʤʠ
 ʧ

ʽʜ
ʪ-

ʨʠ
ʤʘ

ʥʥ
ʷ 

ʪʨ
ʴʦ

ʭ 
ʢʣ

ʶ
ʯʦ

ʚʠ
ʭ 

ʩʠ
ʩʪ

ʝʤ
 

ʧʣ
ʘʥ

ʝʪ
ʠ 

ʧʨ
ʠ 

ʧʝ
ʨʝ

ʚʠ
ʱ

ʝʥ
ʥʽ

 ʢ
ʨʠ

ʪʠ
-

ʯʥ
ʦʛ

ʦ 
ʨʽ

ʚʥ
ʷ 

ʝʢ
ʦʣ

ʦʛ
ʽʯ

ʥʦ
ʛʦ

 ʥ
ʘʚ

ʘʥ
-

ʪʘ
ʞ

ʝʥ
ʥʷ

, 
ʷʢ

ʝ 
ʦʙ

ʫʤ
ʦʚ

ʣʝ
ʥʝ

 ʟ
ʨʦ

ʩ-
ʪʘ

ʥʥ
ʷʤ

 ʢ
ʽʣ

ʴʢ
ʦʩ

ʪʽ
 ʥ

ʘʩ
ʝʣ

ʝʥ
ʥʷ

 ʪʘ
 ʥ

ʝ-
ʜʦ

ʩʢ
ʦʥ

ʘʣ
ʠʤ

 ʝ
ʢʦ

ʣʦ
ʛʽ

ʯʥ
ʠʤ

 ʨ
ʽʚ

ʥʝ
ʤ 

ʪʝ
ʭʥ

ʦʣ
ʦʛ

ʽʾ.
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ʐ
ʣʷ

ʭʠ
 ʨ

ʦʟ
ʚô

ʷʟ
ʘʥ

ʥʷ
 ʧ

ʨʦ
ʙʣ

ʝʤ
ʠ 

ʟʘ
ʙʝ

ʟʧ
ʝʯ

ʝʥ
ʥʷ

 ʩ
ʝʩ

-
ʪʝ

ʡʥ
ʦʚ

ʦʛ
ʦ 

ʨʦ
ʟʚ

ʠʪ
ʢʫ

  
 1)

 
ʘʙ

ʦ 
ʟʫ

ʧʠ
ʥʠ

ʪʠ
 ʟ

ʨʦ
ʩʪ

ʘʥ
ʥʷ

 ʥ
ʘʩ

ʝʣ
ʝʥ

ʥʷ
 ʧ

ʣʘ
ʥʝ

ʪʠ
, ʩ

ʪʘ
ʙʽ

ʣʽ
ʟʫ

-
ʚʘ

ʚʰ
ʠ 

ʡʦ
ʛʦ

 ʚ
 ʤ

ʝʞ
ʘʭ

, ʷ
ʢʽ

 ʟʜ
ʘʪ

ʥʘ
 ʟʘ

ʙʝ
ʟʧ

ʝʯ
ʠʪ

ʠ 
ʞ

ʠʪ
ʪʻ

ʚʠ
ʤʠ

 ʨ
ʝ-

ʩʫ
ʨʩ

ʘʤ
ʠ 

ʙʽ
ʦʩ

ʬʝ
ʨʘ

 ʧ
ʣʘ

ʥʝ
ʪʠ

; 
2)

 
ʘʙ

ʦ 
ʥʘ

ʚʯ
ʠʪ

ʠʩ
ʷ 

ʪʘ
ʢ 

ʷʢ
ʽʩ

ʥʦ
 ʪ

ʨʘ
ʥʩ

ʬʦ
ʨʤ

ʫʚ
ʘʪ

ʠ 
ʚʠ

ʨʦ
ʙʥ

ʠʯ
ʠʡ

 
ʢʦ

ʤʧ
ʣʝ

ʢʩ
 (ʘ

 ʟ
ʘʦ

ʜʥ
ʦ 

ʽ ʧ
ʦʪ

ʨʝ
ʙʠ

 ʥ
ʘʩ

ʝʣ
ʝʥ

ʥʷ
), 

ʱ
ʦʙ

 ʧ
ʠʪ

ʦʤ
ʝ 

ʝʢ
ʦ-

ʣʦ
ʛʽ

ʯʥ
ʝ 

ʥʘ
ʚʘ

ʥʪ
ʘʞ

ʝʥ
ʥʷ

 (ʚ
 ʨ

ʦʟ
ʨʘ

ʭʫ
ʥʢ

ʫ 
ʥʘ

 ʦ
ʜʥ

ʦʛ
ʦ 

ʤʝ
ʰ

ʢʘ
ʥʮ

ʷ)
, 

ʷʢ
ʝ 

ʜʽ
ʻ ʥ

ʘ 
ʧʨ

ʠʨ
ʦʜ

ʫ 
ʧʣ

ʘʥ
ʝʪ

ʠ,
 ʟʥ

ʠʞ
ʫʚ

ʘʣ
ʦʩ

ʷ 
ʭʦ

ʯʘ
 ʙ

 ʟ 
ʪʘ

ʢʦ
ʶ

 ʩ
ʘ-

ʤʦ
ʶ

 ʰ
ʚʠ

ʜʢ
ʽʩ

ʪʶ
 (

ʢʨ
ʘʱ

ʝ 
ï 

ʰ
ʚʠ

ʜʰ
ʝ)

, ʟ
 ʷ

ʢʦ
ʶ

 ʟ
ʨʦ

ʩʪ
ʘʻ

 ʥ
ʘʩ

ʝ-
ʣʝ

ʥʥ
ʷ 

ɿʝ
ʤʣ

ʽ. 
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ɺʟ
ʘʻ

ʤʦ
ʟʚ

ôʷ
ʟʦ

ʢ 
ʮʽ

ʣʝ
ʡ 

ʩʝ
ʩʪ

ʝʡ
ʥʦ

ʚʦ
ʛʦ

 ʨ
ʦʟ

ʚʠ
ʪʢ

ʫ 
 

 

 

ɻʝ
ʥʝ

ʨʘ
ʣʴ

ʥʘ
 ʤ

ʝʪ
ʘ 

ï 
ʫʤ

ʦʚ
ʥʦ

 ʙ
ʝʟ

ʢʽ
ʥʝ

ʯʥ
ʝ 

ʽʩ
ʥʫ

ʚʘ
ʥʥ

ʷ 
ʣʶ

ʜʩ
ʴʢ

ʦʾ
 ʮ

ʠʚ
ʽʣ

ʽʟʘ
-

ʮʽ
ʾ ʪ

ʘ 
ʾʾ 

ʧʨ
ʦʛ

ʨʝ
ʩʠ

ʚʥ
ʠʡ

 ʩ
ʦʮ

ʽʘ
ʣʴ

ʥʠ
ʡ 

ʨʦ
ʟʚ

ʠʪ
ʦʢ

  

ɿʘ
ʙʝ

ʟʧ
ʝʯ

ʫʚ
ʘʣ

ʴʥ
ʽ ʮ

ʽʣ
ʽ: 

¶
ʟʙ

ʝʨ
ʝʞ

ʝʥ
ʥʷ

 ʧ
ʘʨ

ʘʤ
ʝʪ

ʨʽ
ʚ 

ʙʽ
ʦʩ

ʬʝ
ʨʠ

 ʚ
 ʥ

ʘʜ
ʟʚ

ʠʯ
ʘʡ

ʥʦ
 ʚ

ʫʟ
ʴʢ

ʠʭ
 ʤ

ʝ-
ʞ

ʘʭ
, ʷ

ʢʽ
 ʟʘ

ʣʠ
ʰ

ʘʶ
ʪʴ

 ʤ
ʦʞ

ʣʠ
ʚʽ

ʩʪ
ʴ 

ʽʩ
ʥʫ

ʚʘ
ʥʥ

ʷ 
ʙʽ

ʦʣ
ʦʛ

ʽʯ
ʥʽ

ʡ 
ʧʨ

ʠʨ
ʦʜ

ʽ 
ʣʶ

ʜʠ
ʥʠ

; 
¶

ʟʙ
ʝʨ

ʝʞ
ʝʥ

ʥʷ
 ʮ

ʽʣ
ʽʩ

ʥʠ
ʭ 

ʧʨ
ʠʨ

ʦʜ
ʥʠ

ʭ 
ʣʘ

ʥʜ
ʰ

ʘʬ
ʪʽ

ʚ 
ʷʢ

 ʽʥ
ʬʦ

ʨʤ
ʘʮ

ʽʡ
-

ʥʦ
ʾ ʦ

ʩʥ
ʦʚ

ʠ 
ʚʽ

ʜʪ
ʚʦ

ʨʝ
ʥʥ

ʷ 
ʦʩ

ʦʙ
ʠʩ

ʪʽ
ʩʥ

ʦʾ
 ʧ

ʨʠ
ʨʦ

ʜʠ
 ʣ

ʶ
ʜʠ

ʥʠ
 

ʇ
ʽʜ

ʪʨ
ʠʤ

ʫʚ
ʘʣ

ʴʥ
ʽ ʮ

ʽʣ
ʽ: 

¶
ʚʽ

ʜʪ
ʚʦ

ʨʝ
ʥʥ

ʷ 
ʣʶ

ʜʠ
ʥʦ

ʶ
 ʫ

ʤʦ
ʚ,

 ʚ
 ʷ

ʢʠ
ʭ 

ʤʦ
ʞ

ʫʪ
ʴ 

ʽʩ
ʥʫ

ʚʘ
ʪʠ

 ʢʦ
ʤʧ

ʦʥ
ʝʥ

ʪʠ
 ʙ

ʽʦ
ʩ-

ʬʝ
ʨʠ

 ʽ 
ʦʢ

ʨʝ
ʤʠ

ʭ 
ʝʢ

ʦʩ
ʠʩ

ʪʝ
ʤ 

ʫ 
ʚʠ

ʛʣ
ʷʜ

ʽ, 
ʥʘ

ʙʣ
ʠʞ

ʝʥ
ʦʤ

ʫ 
ʜʦ

 ʽʩ
ʥʫ

ʶ
ʯʦ

ʛʦ
; 

¶
ʚʽ

ʜʪ
ʚʦ

ʨʝ
ʥʥ

ʷ 
ʝʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

 ʦ
ʙʫ

ʤʦ
ʚʣ

ʝʥ
ʦʾ

 ʪ
ʨʘ

ʥʩ
ʬʦ

ʨʤ
ʘʮ

ʽʾ 
ʩʦ

ʮʽ
ʘʣ

ʴʥ
ʦ-

ʝʢ
ʦʥ

ʦ-
ʤʽ

ʯʥ
ʦʾ

 ʩ
ʠʩ

ʪʝ
ʤʠ
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ɼʠ
ʥʘ

ʤʽ
ʯʥ

ʠʡ
 ʭ

ʘʨ
ʘʢ

ʪʝ
ʨ 

ʩʪ
ʽʡ

ʢʦ
ʛʦ

 ʨ
ʦʟ

ʚʠ
ʪʢ

ʫ 
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ʊʝ
ʨʤ

ʠʪ
ʥʠ

ʢ 
 

 

 



  

 

53 

 

ΠЮ
Шȍ
ʑʆ

ʎʙ
ʆʐ

ʆШ
ʒʁ

ʒʓ
ʁʇ

ʎʏ
ɹʏ

ɺʏ
Шʑ
ʏʅ

ɹʆ
ʓʊ
ʔ
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ɻʨ
ʫʧ

ʠ 
ʧʨ

ʠʥ
ʮʠ

ʧʽ
ʚ 

ʨʝ
ʘʣ

ʽʟʘ
ʮʽ

ʾ ʩ
ʝʩ

ʪʝ
ʡʥ

ʦʚ
ʦʛ

ʦ 
ʨʦ

ʟʚ
ʠʪ

ʢʫ
 

 

 

˻ͪ
͎͊

ͤ͜
͊͘

ͼ͜
Ύ ͯ

 ͨ
ͪͦ

ͫͭ
ͦͪ

͜
˽ͪ

͙ͤ
ͼ͙

͙ͨ
 ζ

͔͟
ͦ͡

͎ͦ
͜;

ͤͦ
 ͪ͝

͔ͫ
ͨͯ

͋͡
͜͟

͙η
ͨͦ

͍ϥ
Ύ͘

ͯΌ
ͭΈ

Υ 
мύ

 ͗
ͦͪ

ͫͭ
͙͟

͚ ͟
ͦͤ

ͭͪ
ͦ͡

Έ ͭ
͊ ͦ

͋ͣ
͔͗

͔ͤ
ͤΎ

Τ 
нύ

 ͍ͫ
ͦ͋

ͦ͒
ͯ ͫ

͊ͣ
ͦͪ

ͦ͘
͍͙

ͭ͟
ͯ

˽ͦ
ͫͭ

͊ͤ
͍ͦ

͊͟
 ͼ

͜͡
͔͚

˽ͪ
͙ͤ

ͼ͙
͙ͨ

 ζ
͔͟

ͦ͡
͎ͦ

͜;
ͤͦ

 ͣ͝
͔ͭ

͙η
 ͨ

͔ͪ
͔͒

͋͊
;͊

Ό
ͭΈ

 ͔
ͦ͟

ͦ͡
͎͜;

ͤͯ
 

ͫͨ
ͪΎ

ͣ
͍ͦ

͊ͤ
ͫ͜

ͭΈ
 ͫ

ͦͼ
͊͜

͡Έ
ͤͦ

π͔
ͦ͟

ͤͦ
ͣ͜

;ͤ
͎ͦ

ͦ ͪ
ͦ͘

͍͙
ͭ͟

ͯ

˭͊
͔͋

ͨ͘
͔;

͔ͤ
ͤΎ

 ͫͭ
͚͜

ͦ͟
ͫͭ

͜
˽ͪ

͙ͤ
ͼ͙

͙ͨ
 ζ

͔͟
ͦ͡

͎ͦ
͜;

ͤͦ
 ͫ͝

ͭ
͚͜

ͦ͟
ͫͭ

͜η
 ͨ

͔ͪ
͔͒

͋͊
;͊

Ό
ͭΈ

 ͫͭ
͚͜

͟͜
ͫͭ

Έ 
ͭͪ

Έͦ
ͻ ͫ

͙ͫ
͔ͭ

ͣ
Υ ͨ

͙ͪ
ͪͦ

͒ͤ
ͦ͝

Σ ͍
͙ͪ

ͦ͋
͙ͤ

;ͦ
͝ ͭ

͊ 
ͫͦ

ͼ͜
͊͡

Έͤ
ͦ

π
͔͟

ͦͤ
ͦͣ

͜;
ͤͦ

͝

˻ͪ
͎͊

ͤ͜
͊͘

ͼ͜
Ύ ͯ

 ;
͊

ͫ͜
˽ͪ

͙ͤ
ͼ͙

͙ͨ
 ζ

ͭ
͙ͪ

Ί͒
ͤͦ

ͫͭ
͜ ;

͊ͫ
͍͜

ηΣ
 ͊

͋ͦ
 ͔

ͦ͟
ͦ͡

͎͜;
ͤͦ

͝ ͤ
͊ͫ

ͭ
ͯͨ

ͤͦ
ͫͭ

͜ 
ͨͦ

ͦ͟
͜͡

ͤΈ
Σ ͘

͊͋
͔͘

͔ͨ
;ͯ

Ό
ͭΈ

 Ί͒
ͤ͜

ͫͭ
Έ 

ͨͦ
ͭͦ

;ͤ
͙ͻ

Σ ͭ
͊͟

͙ͭ
;ͤ

͙ͻ
  ͜

ͫͭ
ͪ͊

͔ͭ
͎͜;

͙ͤ
ͻ ͼ

͜͡
͔͚

 ͫͯ
ͫͨ

͜͡
Έͤ

͎ͦ
ͦ 

ͪͦ
͍͘

͙ͭ
ͯ͟

˸
ͦͭ

͙͍
͊ͼ

͜Ύ
˽ͪ

͙ͤ
ͼ͙

͙ͨ
 ζ

͔͟
ͦ͡

͎ͦ
͜;

ͤͦ
 ͣ͝

ͦͭ
͙͍

͊ͼ
͜͝η

 ͦ
͋ͯ

ͣ
͍ͦ

͡Ό
Ό

ͭΈ
 

͍͜
͒ͭ

͍ͦ
͔ͪ

ͤͤ
Ύ ͣ

ͦͭ
͙͍

͍͜
 ͫͦ

ͼ͜
͊͡

Έͤ
ͦ

π͔
ͦ͟

ͤͦ
ͣ͜

;ͤ
͎ͦ

ͦ ͪ
ͦ͘

͍͙
ͭ͟

ͯ ͭ
͊ 

͔͟
ͦ͡

͎ͦ
͊͘͜

ͼ͜
 ͔͝

ͦ͟
ͤͦ

ͣ
͙͜͟
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ʇ
ôʷ

ʪʴ
 ʢ

ʣʶ
ʯʦ

ʚʠ
ʭ 

ʫʤ
ʦʚ

 ʜ
ʣʷ

 ʩ
ʪʘ

ʣʦ
ʛʦ

 ʨ
ʦʟ

ʚʠ
ʪʢ

ʫ 
ʩʦ

ʮʽ
ʘʣ

ʴʥ
ʦ-

ʝʢ
ʦʥ

ʦʤ
ʽʯ

ʥʦ
ʾ ʩ

ʠʩ
ʪʝ

ʤʠ
 

 1)
 

ʦʨ
ʛʘ

ʥʽ
ʟʘ

ʮʽ
ʷ 

ʚ 
ʧʨ

ʦʩ
ʪʦ

ʨʽ
 ʧ

ʦʻ
ʜʥ

ʫʻ
:  

¶ 
ʞʦ

ʨʩ
ʪʢ

ʠʡ
 ʢ

ʦʥ
ʪʨ

ʦʣ
ʴ 

ʪʘ
 ʦ

ʙʤ
ʝʞ

ʝʥ
ʥʷ

;  
¶ 

ʩʚ
ʦʙ

ʦʜ
ʫ 

ʩʘ
ʤʦ

ʨʦ
ʟʚ

ʠʪ
ʢʫ

 ʩ
ʫʙ

ôʻ
ʢʪ

ʽʚ
; 

2)
 

ʦʨ
ʛʘ

ʥʽ
ʟʘ

ʮʽ
ʷ 

ʚ 
ʯʘ

ʩʽ
 ʟ

ʘʙ
ʝʟ

ʧʝ
ʯʫ

ʻ 
ʻʜ

ʥʽ
ʩʪ

ʴ 
ʧʦ

ʪʦ
ʯʥ

ʠʭ
, 

ʪʘ
ʢʪ

ʠʯ
ʥʠ

ʭ 
ʽ 

ʩʪ
ʨʘ

ʪʝ
ʛʽ

ʯʥ
ʠʭ

 ʮ
ʽʣ

ʝʡ
 ʩ

ʫʩ
ʧʽ

ʣʴ
ʥʦ

ʛʦ
 ʨ

ʦʟ
ʚʠ

ʪʢ
ʫ;

 

3)
 

ʟʘ
ʙʝ

ʟʧ
ʝʯ

ʝʥ
ʥʷ

 ʩ
ʪʽ

ʡʢ
ʦʩ

ʪʽ
, ʘ

ʙʦ
 ʨ

ʽʚ
ʥʦ

ʚʘ
ʛʠ

, ʦ
ʢʨ

ʝʤ
ʠʭ

 ʝ
ʣʝ

ʤʝ
ʥʪ

ʽʚ
 ʧ

ʝ-
ʨʝ

ʜʙ
ʘʯ

ʘʻ
 ʫ

ʨʽ
ʚʥ

ʦʚ
ʘʞ

ʝʥ
ʥʷ

 ʪ
ʨʴ

ʦʭ
 ʩ

ʠʩ
ʪʝ

ʤ:
 ʧ

ʨʠ
ʨʦ

ʜʥ
ʦʾ

, ʛ
ʫʤ

ʘʥ
ʽʪ

ʘʨ
ʥʦ

ʾ ʽ
 

ʩʦ
ʮʽ

ʘʣ
ʴʥ

ʦ-
ʝʢ

ʦʥ
ʦʤ

ʽʯ
ʥʦ

ʾ; 
4)

 
ʩʧ

ʨʷ
ʤʦ

ʚʘ
ʥʽ

ʩʪ
ʴ 

ʨʦ
ʟʚ

ʠʪ
ʢʫ

 ï
 ʧ

ʝʨ
ʝʜ

ʙʘ
ʯʘ

ʻ 
ʝʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

 ʦ
ʨʽ

ʻʥ
ʪʦ

ʚʘ
ʥʽ

 
ʮʽ

ʣʽ
 ʩ

ʦʮ
ʽʘ

ʣʴ
ʥʦ

-ʝ
ʢʦ

ʥʦ
ʤʽ

ʯʥ
ʦʛ

ʦ 
ʨʦ

ʟʚ
ʠʪ

ʢʫ
; 

5)
 

ʥʘ
ʷʚ

ʥʽ
ʩʪ

ʴ 
ʨʫ

ʰ
ʽʡ

ʥʦ
ʾ ʩ

ʠʣ
ʠ 

ʦʙ
ʫʤ

ʦʚ
ʣʶ

ʻ ʚ
ʽʜ

ʪʚ
ʦʨ

ʝʥ
ʥʷ

 ʤ
ʦʪ

ʠʚ
ʽʚ

 ʩʦ
ʮʽ

-
ʘʣ

ʴʥ
ʦ-

ʝʢ
ʦʥ

ʦʤ
ʽʯ

ʥʦ
ʛʦ

 ʨ
ʦʟ

ʚʠ
ʪʢ

ʫ 
ʽ ʝ

ʢʦ
ʣʦ

ʛʽ
ʟʘ

ʮʽ
ʾ ʝ

ʢʦ
ʥʦ

ʤʽ
ʢʠ

. 
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ʇ
ʨʠ

ʥʮ
ʠʧ

ʠ 
ʝʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

ʾ ʦ
ʨʛ

ʘʥ
ʽʟʘ

ʮʽ
ʾ ʚ

 ʧ
ʨʦ

ʩʪ
ʦʨ

ʽ 
 

ʅ
ʘʟ

ʚʘ
 ʧ

ʨʠ
ʥʮ

ʠʧ
ʫ 

ɿʤ
ʽʩ

ʪ 
ɽʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

ʾ ʢ
ʦʥ

ʩʪ
ʠ-

ʪʫ
ʮʽ

ʡʥ
ʦʩ

ʪʽ
 

ɼ
ʣʷ

 ʦ
ʨʛ

ʘʥ
ʽʟ

ʘʮ
ʽʾ 

ʪʘ
 ʢ

ʦʦ
ʨʜ

ʠʥ
ʘʮ

ʽʾ 
ʝʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

 
ʩʧ

ʨʷ
ʤʦ

ʚʘ
ʥʦ

ʾ ʜ
ʽʷ

ʣʴ
ʥʦ

ʩʪ
ʽ ʫ

 ʚ
ʟʘ

ʻʤ
ʦʜ

ʽʾ 
ʤʽ

ʞ
 ʩ

ʦ-
ʮʽ

ʘʣ
ʴʥ

ʠʤ
ʠ 

ʩʫ
ʙô

ʻʢ
ʪʘ

ʤʠ
 ʥ

ʝʦ
ʙʭ

ʽʜ
ʥʦ

 ʩ
ʪʚ

ʦʨ
ʠʪ

ʠ 
ʟʘ

ʢʦ
ʥʦ

ʜʘ
ʚʯ

ʽ ʪ
ʘ ʚ

ʠʢ
ʦʥ

ʘʚ
ʯʽ

 ʦ
ʨʛ

ʘʥ
ʠ,

 ʻʜ
ʠʥ

ʽ ʧ
ʨʘ

-
ʚʠ

ʣʘ
 ʧ

ʦʚ
ʝʜ

ʽʥ
ʢʠ

 ʽ
 ʚ

ʽʜ
ʧʦ

ʚʽ
ʜʥ

ʫ 
ʥʦ

ʨʤ
ʘʪ

ʠʚ
ʥʫ

 
ʙʘ

ʟʫ
 (ʩ

ʪʘ
ʥʜ

ʘʨ
ʪʠ

). 
ɭʜ

ʥʦ
ʩʪ

ʽ ʽ
ʥʬ

ʦʨ
ʤʘ

-
ʮʽ

ʡʥ
ʦʛ

ʦ 
ʽʥ

ʩʪ
ʨʫ

ʤʝ
ʥ-

ʪʘ
ʨʽ

ʶ
 

ʇ
ʽʜ

 ʯ
ʘʩ

 ʩ
ʧʽ

ʣʴ
ʥʦ

ʾ 
ʜʽ

ʷʣ
ʴʥ

ʦʩ
ʪʽ

 (
ʦʙ

ʤʽ
ʥ 

ʬʘ
ʭʽ

ʚ-
ʮʷ

ʤʠ
, 

ʽʥ
ʬʦ

ʨʤ
ʘʮ

ʽʻ
ʶ

, 
ʪʦ

ʚʘ
ʨʘ

ʤʠ
 ʪ

ʘ 
ʧʦ

ʩʣ
ʫ-

ʛʘ
ʤʠ

) ʤ
ʽʞ

 ʩ
ʫʩ

ʽʜ
ʥʽ

ʤʠ
 ʩ

ʫʙ
ôʻ

ʢʪ
ʘʤ

ʠ 
(ʢ

ʨʘ
ʾʥ

ʘʤ
ʠ,

 
ʨʝ

ʛʽ
ʦʥ

ʘʤ
ʠ,

 ʤ
ʽʩ

ʪʘ
ʤʠ

) 
ʧʦ

ʚʠ
ʥʥ

ʘ 
ʟʘ

ʙʝ
ʟʧ

ʝʯ
ʫʚ

ʘ-
ʪʠ

ʩʷ
 ʫ

ʥʽ
ʬʽ

ʢʘ
ʮʽ

ʷ 
ʝʢ

ʦʣ
ʦʛ

ʽʯ
ʥʠ

ʭ 
ʧʦ

ʥʷ
ʪʴ

, ʪ
ʝʨ

ʤʽ
-

ʥʽ
ʚ 

ʽ ʩ
ʪʘ

ʥʜ
ʘʨ

ʪʽ
ʚ.
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ʇ
ʨʠ

ʥʮ
ʠʧ

ʠ 
ʝʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

ʾ ʦ
ʨʛ

ʘʥ
ʽʟʘ

ʮʽ
ʾ ʚ

 ʧ
ʨʦ

ʩʪ
ʦʨ

ʽ 
 

ʅ
ʘʟ

ʚʘ
 ʧ

ʨʠ
ʥʮ

ʠʧ
ʫ 

ɿʤ
ʽʩ

ʪ 
ñʉ

ʧʽ
ʣʴ

ʥʦ
ʾ ʢ

ʦʚ
ʜʨ

ʠò
 

ʂʦ
ʣʝ

ʢʪ
ʠʚ

ʥʘ
 

ʪʘ
 

ʽʥ
ʜʠ

ʚʽ
ʜʫ

ʘʣ
ʴʥ

ʘ 
ʜʽ

ʷʣ
ʴʥ

ʽʩ
ʪʴ

 
ʝʢ

ʦʥ
ʦʤ

ʽʯ
ʥʠ

ʭ 
ʩʫ

ʙô
ʻʢ

ʪʽ
ʚ 

(ʢ
ʨʘ

ʾʥ
, ʨ

ʝʛ
ʽʦ

ʥʽ
ʚ)

 ʧ
ʦ-

ʚʠ
ʥʥ

ʘ 
ʚʢ

ʣʶ
ʯʘ

ʪʠ
 

ʤʝ
ʭʘ

ʥʽ
ʟʤ

ʠ 
ʟʙ

ʝʨ
ʝʞ

ʝʥ
ʥʷ

 
ʧʨ

ʠʨ
ʦʜ

ʥʠ
ʭ 

ʦʙ
ôʻ

ʢʪ
ʽʚ

 ʽ 
ʨʝ

ʩʫ
ʨʩ

ʽʚ
, ʷ

ʢʽ
 ʧ

ʝʨ
ʝʙ

ʫ-
ʚʘ

ʶ
ʪʴ

 ʫ
 ʩ

ʧʽ
ʣʴ

ʥʦ
ʤʫ

 ʢ
ʦʨ

ʠʩ
ʪʫ

ʚʘ
ʥʥ

ʽ. 
ʅ

ʝʝ
ʢʩ

ʧʦ
ʨʪ

ʫʚ
ʘʥ

ʥʷ
 

ʝʢ
ʦʣ

ʦʛ
ʽʯ

ʥʠ
ʭ 

ʧʨ
ʦ-

ʙʣ
ʝʤ

 

ɺʠ
ʨʽ

ʰ
ʝʥ

ʥʷ
 ʝʢ

ʦʣ
ʦʛ

ʽʯ
ʥʠ

ʭ 
ʧʨ

ʦʙ
ʣʝ

ʤ 
ʤʘ

ʻ ʚ
ʽʜ

ʙʫ
-

ʚʘ
ʪʠ

ʩʷ
 ʫ

 ʤ
ʝʞ

ʘʭ
 ʪ

ʝʨ
ʠʪ

ʦʨ
ʽʾ 

ʚʽ
ʜʧ

ʦʚ
ʽʜ

ʥʦ
ʛʦ

 ʝ
ʢʦ

-
ʥʦ

ʤʽ
ʯʥ

ʦʛ
ʦ 

ʩʫ
ʙô

ʻʢ
ʪʘ

. ʗ
ʢʱ

ʦ 
ʮʝ

 ʥ
ʝ 

ʤʦ
ʞ

ʣʠ
ʚʦ

, 
ʥʝ

ʦʙ
ʭʽ

ʜʥ
ʦ 

ʫʟ
ʛʦ

ʜʞ
ʝʥ

ʥʷ
 ʟ 

ʚʽ
ʜʧ

ʦʚ
ʽʜ

ʥʠ
ʤʠ

 ʩʫ
ʤʽ

-
ʞ

ʥʠ
ʤʠ

 ʩ
ʫʙ

ôʻ
ʢʪ

ʘʤ
ʠ;

 ʧ
ʨʠ

 ʧ
ʦʜ

ʘʣ
ʴʰ

ʠʭ
 ʩ

ʢʣ
ʘʜ

-
ʥʦ

ʱ
ʘʭ

, ʧ
ʠʪ

ʘʥ
ʥʷ

 ʤ
ʘʻ

 ʧ
ʝʨ

ʝʜ
ʘʚ

ʘʪ
ʠʩ

ʷ ʥ
ʘ ʚ

ʠʱ
ʠʡ

 
ʦʨ

ʛʘ
ʥʽ

ʟʘ
ʮʽ

ʡʥ
ʠʡ

 ʨ
ʽʚ

ʝʥ
ʴ.
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ʇ
ʨʠ

ʥʮ
ʠʧ

ʠ 
ʝʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

ʾ ʦ
ʨʛ

ʘʥ
ʽʟʘ

ʮʽ
ʾ ʚ

 ʧ
ʨʦ

ʩʪ
ʦʨ

ʽ 
 

ʅ
ʘʟ

ʚʘ
 ʧ

ʨʠ
ʥʮ

ʠʧ
ʫ 

ɿʤ
ʽʩ

ʪ 
ɽʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

ʾ 
ʽʥ

ʢʣ
ʶ

ʟʠ
ʚʥ

ʦʩ
ʪʽ

 

ʋ
 ʧ

ʨʦ
ʮʝ

ʩʘ
ʭ 

ʤʘ
ʪʝ

ʨʽ
ʘʣ

ʴʥ
ʦ-

ʝʥ
ʝʨ

ʛʝ
ʪʠ

ʯʥ
ʦʛ

ʦ 
ʦʙ

-
ʤʽ

ʥʫ
 (

ʚʢ
ʣʶ

ʯʥ
ʦ 

ʟ 
ʪʦ

ʨʛ
ʦʚ

ʝʣ
ʴʥ

ʠʤ
ʠ 

ʦʧ
ʝʨ

ʘʮ
ʽ-

ʷʤ
ʠ)

 ʝ
ʢʦ

ʥʦ
ʤʽ

ʯʥ
ʽ 

ʩʫ
ʙô

ʻʢ
ʪʠ

 (
ʧʽ

ʜʧ
ʨʠ

ʻʤ
ʩʪ

ʚʘ
, 

ʪʝ
ʨʠ

ʪʦ
ʨʽ

ʾ) 
ʟʦ

ʙʦ
ʚô

ʷʟ
ʘʥ

ʽ 
ʢʦ

ʤʧ
ʝʥ

ʩʫ
ʚʘ

ʪʠ
 

ʥʝ
 

ʣʠ
ʰ

ʝ 
ʚʠ

ʨʦ
ʙʥ

ʠʯ
ʽ 

ʚʠ
ʪʨ

ʘʪ
ʠ,

 ʘ
 ʡ

 ʝ
ʢʦ

ʣʦ
ʛʽ

ʯʥ
ʽ 

ʟʙ
ʠʪ

ʢʠ
, ʜ

ʦʜ
ʘʪ

ʢʦ
ʚʽ

 ʚ
ʠʪ

ʨʘ
ʪʠ

 ʪ
ʘ 

ʫʧ
ʫʱ

ʝʥ
ʫ 

ʚʠ
-

ʛʦ
ʜʫ

. 
ɽʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

ʾ 
ʽʥ

ʜʠ
ʚʽ

ʜʫ
ʘʣ

ʴʥ
ʦʩ

ʪʽ
 

ʩʫ
ʙô

ʻʢ
ʪʽ

ʚ 

ɺʽ
ʜʥ

ʦʩ
ʠʥ

ʠ 
ʤʽ

ʞ
 ʩ

ʫʙ
ôʻ

ʢʪ
ʘʤ

ʠ 
(ʥ

ʘʧ
ʨʠ

ʢʣ
ʘʜ

, ʥ
ʘ 

ʦʩ
ʥʦ

ʚʽ
 ʽʩ

ʥʫ
ʶ

ʯʠ
ʭ 

ʫʛ
ʦʜ

) ʧ
ʦʚ

ʠʥ
ʥʽ

 ʛʘ
ʨʘ

ʥʪ
ʫʚ

ʘʪ
ʠ 

ʟʙ
ʝʨ

ʝʞ
ʝʥ

ʥʷ
 ʫ

ʥʽ
ʢʘ

ʣʴ
ʥʠ

ʭ 
ʦʩ

ʦʙ
ʣʠ

ʚʦ
ʩʪ

ʝʡ
 ʤ

ʽʩ
-

ʮʝ
ʚʠ

ʭ 
ʝʢ

ʦʩ
ʠʩ

ʪʝ
ʤ 

ʢʦ
ʞ

ʥʦ
ʛʦ

 ʩ
ʫʙ

ôʻ
ʢʪ

ʘ.
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ʇ
ʨʠ

ʥʮ
ʠʧ

ʠ 
ʝʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

ʾ ʦ
ʨʛ

ʘʥ
ʽʟʘ

ʮʽ
ʾ ʚ

 ʧ
ʨʦ

ʩʪ
ʦʨ

ʽ 
 

ʅ
ʘʟ

ʚʘ
 ʧ

ʨʠ
ʥʮ

ʠʧ
ʫ 

ɿʤ
ʽʩ

ʪ 
ɼ

ʦʙ
ʨʦ

ʚʽ
ʣʴ

ʥʦ
ʩʪ

ʽ 
ʋ

ʯʘ
ʩʪ

ʴ 
ʩʫ

ʙô
ʻʢ

ʪʽ
ʚ 

ʫ 
ʙʫ

ʜʴ
-ʷ

ʢʠ
ʭ 

ʝʢ
ʦʣ

ʦʛ
ʽʯ

ʥʠ
ʭ 

ʫʛ
ʦʜ

ʘʭ
 ʯ

ʠ 
ʜʦ

ʛʦ
ʚʦ

ʨʘ
ʭ 

ʟʜ
ʽʡ

ʩʥ
ʶ

ʻʪ
ʴʩ

ʷ 
ʚʠ

ʢʣ
ʶ

-
ʯʥ

ʦ 
ʥʘ

 ʜ
ʦʙ

ʨʦ
ʚʽ

ʣʴ
ʥʽ

ʡ 
ʦʩ

ʥʦ
ʚʽ

. 
ɽʢ

ʦʣ
ʦʛ

ʽʯ
ʥʦ

ʾ 
ʜʦ

ʙʨ
ʦʯ

ʝʩ
ʥʦ

ʩʪ
ʽ 

ʉʫ
ʙô

ʻʢ
ʪʠ

 ʥ
ʝ 

ʧʦ
ʚʠ

ʥʥ
ʽ ʚ

ʠʢ
ʦʨ

ʠʩ
ʪʦ

ʚʫ
ʚʘ

ʪʠ
 ʝ

ʢʦ
-

ʣʦ
ʛʽ

ʯʥ
ʽ ʘ

ʨʛ
ʫʤ

ʝʥ
ʪʠ

 ʜ
ʣʷ

 ʜ
ʦʩ

ʷʛ
ʥʝ

ʥʥ
ʷ 

ʧʦ
ʣʽ

ʪʠ
ʯ-

ʥʠ
ʭ,

 ʝ
ʢʦ

ʥʦ
ʤʽ

ʯʥ
ʠʭ

 ʯ
ʠ 

ʽʥ
ʰ

ʠʭ
 ʥ

ʝʝ
ʢʦ

ʣʦ
ʛʽ

ʯʥ
ʠʭ

 
ʮʽ

ʣʝ
ʡ.

 

ʃ
ʽʙ

ʝʨ
ʘʣ

ʽʟ
ʘʮ

ʽʷ
 

ʪʦ
ʨʛ

ʽʚ
ʣʽ

 

ʋʨ
ʷʜ
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 
 

1. ʗʢʽ ʧʝʨʝʜʫʤʦʚʠ ʟʫʤʦʚʠʣʠ ʧʦʷʚʫ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ 
(sustainable) ʨʦʟʚʠʪʢʫ ʥʘ ʉʘʤʽʪʽ ʚ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ 1992 
ʨʦʢʫ?  

2. ʈʦʟʢʨʠʡʪʝ ʩʫʪʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, 
ʧʦʜʘʥʦʛʦ ʫ çʇʦʨʷʜʢʫ ʜʝʥʥʦʤʫ ʥʘ XXI ʩʪʦʣʽʪʪʷè (Agenda 21). 
ʏʦʤʫ ʚ ʥʴʦʤʫ ʘʢʮʝʥʪ ʟʨʦʙʣʝʥʦ ʥʘ ʤʽʞʧʦʢʦʣʽʥʥʽʡ ʚʽʜʧʦʚʽʜʘ-
ʣʴʥʦʩʪʽ? 

3. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʬʽʣʦʩʦʬʩʴʢʠʡ ʟʤʽʩʪ ʪʝʨʤʽʥʘ 
çsustainè? ʗʢ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʩʣʦʚʘ ʚʧʣʠʚʘʻ ʥʘ ʪʣʫʤʘʯʝʥʥʷ 
ʧʦʥʷʪʪʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ? 

4. ʇʦʨʽʚʥʷʡʪʝ ʧʦʥʷʪʪʷ çʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢè, çʟʙʘʣʘʥ-
ʩʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢè ʽ çʛʘʨʤʦʥʽʡʥʠʡ ʨʦʟʚʠʪʦʢè. ʏʦʤʫ ʘʚʪʦʨʠ 
ʢʦʥʮʝʧʮʽʾ ʚʚʘʞʘʣʠ ʥʝʜʦʮʽʣʴʥʠʤ ʦʙʤʝʞʫʚʘʪʠʩʷ ʣʠʰʝ ʝʢʦʣʦ-
ʛʽʯʥʠʤʠ ʪʝʨʤʽʥʘʤʠ? 

5. ʇʦʷʩʥʽʪʴ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʤʘʪʝʨʽʘʣʴʥʦʶ ʪʘ ʩʦʮʽ-
ʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʦʶ ʩʢʣʘʜʦʚʠʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ.  

6. ʗʢ ʤʝʭʘʥʽʟʤʠ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʠ-
ʥʘʤʽʯʥʫ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʩʠʩʪʝʤʠ çʣʶʜʠʥʘ ï ʙʽʦʩʬʝʨʘ ï ʝʢʦ-
ʥʦʤʽʢʘè? 

7. ʗʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʧʦʥʷʪʪʷ çʧʽʜʪʨʠʤʫʚʘʣʴʥʘ ʟʜʘ-
ʪʥʽʩʪʴè (carrying capacity) ʪʘ çʘʩʠʤʽʣʷʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣè ʜʣʷ 
ʦʮʽʥʢʠ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ?  

8. ʈʦʟʢʨʠʡʪʝ ʩʫʪʥʽʩʪʴ ʪʨʠʻʜʠʥʦʾ ʩʠʩʪʝʤʠ çʣʶʜʩʪʚʦ ï 
ʙʽʦʩʬʝʨʘ ï ʝʢʦʥʦʤʽʢʘè. ʗʢʽ ʦʩʥʦʚʥʽ ʛʦʤʝʦʩʪʘʪʠʯʥʽ ʧʘʨʘʤʝ-
ʪʨʠ ʧʦʚʠʥʥʽ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʩʪʘʙʽʣʴ-
ʥʽʩʪʴ? 

9. ʗʢ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʤʽʩʽʷ, ʟʘʙʝʟʧʝʯʫʚʘ-
ʣʴʥʽ ʪʘ ʧʽʜʪʨʠʤʫʚʘʣʴʥʽ ʮʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ?  

10. ʗʢʠʤ ʯʠʥʦʤ 17 ʎʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʆʆʅ (2015ï
2030) ʢʦʥʢʨʝʪʠʟʫʶʪʴ ʢʦʥʮʝʧʮʽʶ ʩʝʩʪʝʡʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ?  
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ʊʝʤʘ 2  

ʉʫʯʘʩʥʽ ʧʨʦʤʠʩʣʦʚʽ ʨʝʚʦʣʶʮʽʾ 
(Industry 3.0, 4.0, 5.0) ʷʢ ʰʣʷʭ 

ʜʦ ʩʝʩʪʝʡʥʦʚʦʛʦ ʨʦʟʚʠʪʢʫ 
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ʆʩʥʦʚʠ ʪʝʦʨʽʾ 
 

ɹʫʜʴ-ʷʢʘ ʨʝʚʦʣʶʮʽʷ ʚʥʦʩʠʪʴ ʨʘʜʠʢʘʣʴʥʽ ʟʤʽʥʠ ʚ ʩʫʩʧʽ-
ʣʴʩʪʚʦ. ʊʨʝʪʷ, ʏʝʪʚʝʨʪʘ ̔  ʇôʷʪʘ ʧʨʦʤʠʩʣʦʚʽ ʨʝʚʦʣʶʮʽʾ (ʊ.ʧ.ʨ., 
ʏ.ʧ.ʨ., ʇ.ʧ.ʨ.), ʚ ʷʢʽ ʟʘʨʘʟ ʚʭʦʜʠʪʴ ʣʶʜʩʪʚʦ, ʦʙʽʮʷʶʪʴ ʩʪʘʪʠ 
ʦʩʥʦʚʦʶ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ, ʱʦ ʟʤʽʥʶʻ ʚʩʽ ʩʬʝʨʠ ʽʩʥʫʚʘʥʥʷ 
ʣʶʜʩʴʢʦʾ ʮʠʚʽʣʽʟʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʝʢʦ-
ʥʦʤʽʯʥʽ ʚʽʜʥʦʩʠʥʠ, ʩʪʠʣʴ ʞʠʪʪʷ, ʙʘʟʦʚʽ ʧʦʪʨʝʙʠ ʽ ʟʘʥʷʪʪʷ, ʘ 
ʪʘʢʦʞ ʙʘʛʘʪʦ ʽʥʰʠʭ ʘʪʨʠʙʫʪʽʚ ʞʠʪʪʷ. ʋ ʨʷʜʽ ʧʫʙʣʽʢʘʮʽʡ 
(Rifkin, 2013; Rifkin, 2015; Schwab et al., 2018; Shahan, 2016) 
ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 
ʚ ʭʦʜʽ ʊ.ʧ.ʨ. ʽ ʏ.ʧ.ʨ. ʅʝ ʧʨʝʪʝʥʜʫʶʯʠ ʥʘ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʜʦ-
ʩʣʽʜʞʝʥʥʷ ʧʦʨʫʰʝʥʦʾ ʪʝʤʠ, ʨʦʟʛʣʷʥʝʤʦ ʣʠʰʝ ʧʠʪʘʥʥʷ ʬʦʨ-
ʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʪʨʝʥʜʽʚ ʚ ʧʨʠʡʜʝʰʥʽʡ ʧʝʨʝ-
ʭʽʜʥʠʡ ʧʝʨʽʦʜ. 

ɽʢʦʥʦʤʽʢʘ ʽ ʙʽʟʥʝʩ ʻ ʪʠʤʠ ʜʚʦʤʘ ʢʣʶʯʦʚʠʤʠ ʩʬʝʨʘʤʠ 
ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠ-
ʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. ʊʦʤʫ ʚʦʥʠ ʧʦʚʥʦʶ ʤʽʨʦʶ ʟʘ-
ʣʝʞʘʪʴ ʚʽʜ ʙʘʟʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʪʝʨʽʘʣʴʥʠʭ 
ʨʝʩʫʨʩʽʚ ʽ ʝʥʝʨʛʽʾ. 
 

ȸ.ɕ.ɖ. ɈɎɓɎɐɑɆ ɥɐ ɖɋɆɐɜɫɥ ɈɎɖɔɇɓɎɝɔɬ ɗɎɗɘɋɒɎ ɓɆ ɋɐɔ-
ɑɔɉɫɝɓɫ ɕɖɔɇɑɋɒɎ, ɥɐɫ ɓɋ Ɉ ɍɒɔɍɫ ɈɎɖɫɞɎɘɎ ɫɗɓəɤɝɆ ɗɔɜɫɆɑɢɓɔ-
ɋɐɔɓɔɒɫɝɓɆ ɚɔɖɒɆɜɫɥ. ȲɆɇəɘɢ, ɓɋɒɔɌɑɎɈɔ ɊɆɘɎ ɕɖɔɗɘɋ ɈɎ-
ɍɓɆɝɋɓɓɥ ȸ.ɕ.ɖ. ɥɐ ɇəɊɢ-ɥɐɔɒə ɗɐɑɆɊɓɔɒə, ɇɆɉɆɘɔɈɎɒɫɖɓɔɒə 
ɥɈɎɟə. ȭ əɖɆɛəɈɆɓɓɥɒ ɜɢɔɉɔ ȸ.ɕ.ɖ. ɒɔɌɋ ɇəɘɎ ɈɎɍɓɆɝɋɓɆ ɝɋ-
ɖɋɍ ɚɔɖɒəɑɤɈɆɓɓɥ ɬɬ ɇɆɍɔɈɎɛ ɈɫɊɒɫɓɓɎɛ ɖɎɗ. 

 

ʊʨʝʪʷ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ï ʮʝ ʷʚʠʱʝ ʨʘʜʠʢʘʣʴʥʦʾ 
ʷʢʽʩʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ, ʱʦ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʠʤʠ ʧʨʦʮʝʩʘʤʠ: ʧʝʨʝʭʦʜʦʤ ʥʘ ʚʽʜʥʦʚ-
ʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʪʘ ʩʠʨʦʚʠʥʠ, ʤʘʩʦʚʠʤ ʚʧʨʦʚʘʜʞʝʥ-
ʥʷʤ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʨʝʞʝʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ, 
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ʮʠʬʨʦʚʦʶ ʦʩʥʦʚʦʶ ʬʽʢʩʘʮʽʾ ʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʬʦʨʤʫ-
ʚʘʥʥʷʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʚʠʨʦʙʥʠʯʦ-ʩʧʦʞʠʚʯʠʭ ʩʪʨʫʢʪʫʨ ̔  ʚʽ-
ʜʧʦʚʽʜʥʠʭ ʾʤ ʩʦʣʽʜʘʨʥʠʭ ʬʦʨʤ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ. 

ʏʝʪʚʝʨʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ï ʮʝ ʷʚʠʱʝ ʚʧʨʦʚʘ-
ʜʞʝʥʥʷ ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ ʚ ʧʨʦʮʝʩʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 
ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʧʨʠ ̫ ʢʦʤʫ ʚʠʥʠʢʘʶʪʴ ʧʦʚʥʽʩʪʶ ʘʚʪʦ-
ʤʘʪʠʟʦʚʘʥʽ ʤʝʨʝʞʽ, ʱʦ ʟʜʘʪʥʽ ʜʽʷʪʠ ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘ-
ʩʪʽ ʣʶʜʠʥʠ (Industry, 2016; Shahan, 2016). 

ʇôʷʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ï ʮʝ ʷʚʠʱʝ ʘʜʘʧʪʘʮʽʾ ʣʶ-
ʜʠʥʠ ʜʦ ʢʽʙʝʨʛʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʦʤʫ ʦʪʨʠʤʫʻ ʨʦ-
ʟʚʠʪʦʢ ʦʩʦʙʠʩʪʽʩʥʘ ʦʩʥʦʚʘ ʣʶʜʠʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʽ ʥʘ ʦʩʥʦʚʽ 
ʩʠʥʝʨʛʝʪʠʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʢʦʛʥʽʪʠʚʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʣʶʜʠʥʠ ʽ 
ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʘ ʪʘʢʦʞ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʠʨʦʜʠ ʣʶʜʠʥʠ ʽ 
ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʉʭʝʤʘʪʠʯʥʦ ʢʦʥʪʫʨʠ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʚʦʣʶ-
ʮʽʡ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2.1.  

ʗʢ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ ʟ ʥʘʚʝʜʝʥʦʛʦ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʇôʷʪʦʾ 
ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʚʠʥʠʢʣʘ ʷʢ ʥʝʦʙʭʽʜʥʽʩʪʴ ʣʶʜʩʪʚʘ ʨʝ-
ʘʛʫʚʘʪʠ ʥʘ ʭʽʜ ʊʨʝʪʴʦʾ ʽ ʏʝʪʚʝʨʪʦʾ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʚʦʣʶʮʽʡ 
(ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʏʝʪʚʝʨʪʦʾ), ʪʝʤʧʠ ʨʝʘʣʽʟʘʮʽʾ ʷʢʠʭ ʧʨʠʛʦ-
ʣʦʤʰʫʶʪʴ. ʇʨʦ ʦʩʪʘʥʥʻ ʤʦʞʥʘ ʩʫʜʠʪʠ ʭʦʯʘ ʙ ʟ ʜʠʥʘʤʽʢʠ ʦʢ-
ʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʉʫʪʴ ʥʘʚʝʜʝʥʠʭ ʚʠʟʥʘʯʝʥʴ ʩʪʘʻ ʟʨʦʟʫʤʽʣʦʶ ʪʽʣʴʢʠ ʧʨʠ 
ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʤʫ ʨʦʟʛʣʷʜʽ ʟʤʽʩʪʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʾʭ ʫʪʚʦ-
ʨʶʶʪʴ. ʉʧʨʦʙʫʻʤʦ ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 
ʟʚôʷʟʢʘʭ ʚʠʥʠʢʥʝʥʥʷ ʧʝʚʥʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʪʨʝʥ-
ʜʽʚ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʩʪʦʨʠʯʥʠʡ ʘʩʧʝʢʪ ʬʦʨʤʫʚʘʥʥʷ ʟʘʟʥʘ-
ʯʝʥʠʭ ʨʝʚʦʣʶʮʽʡ. 

ʊʨʝʪʷ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ. ʊ.ʧ.ʨ. ʚʠʥʠʢʣʘ ʷʢ ʨʝʘ-
ʢʮʽʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʥʝʟʜʘʪʥʽʩʪʴ ʚʠʨʽ-
ʰʠʪʠ ʛʣʦʙʘʣʴʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚ ʤʝʞʘʭ ʽʩʥʫʶʯʦʛʦ ʨʽ-
ʚʥʷ ʚʠʨʦʙʥʠʯʠʭ ʩʠʣ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ. 
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ʈʠʩʫʥʦʢ 2.1 ï ʂʦʥʪʫʨʠ ʟʤʽʩʪʫ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʚʦʣʶʮʽʡ ʫ 
ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʝʨʝʭʦʜʫ (Melnyk et al., 2019) 

 
Ȩ ɖɋɍəɑɢɘɆɘɫ Ȫɖəɉɔɬ ɕɖɔɒɎɗɑɔɈɔɬ ɖɋɈɔɑɤɜɫɬ ɈɎɓɎɐɑɔ 

əɓɫɐɆɑɢɓɋ ɥɈɎɟɋ ï ɈɍɆɩɒɔɕɔɈôɥɍɆɓɎɏ ɫɓɊəɗɘɖɫɆɑɢɓɎɏ ɗɈɫɘ ɒɆ-
ɞɎɓ, Ɋɋ Ɉɗɋ ɖəɛɆɩɘɢɗɥ, ɈɍɆɩɒɔɊɫɩ ɏ ɈɍɆɩɒɔɊɔɕɔɈɓɤɩ ɔɊɓɋ 
ɔɊɓɔɉɔ. ȲɫɜɓɎɒɎ əɍɆɒɎ, ɥɐɫ ɍɈôɥɍɆɑɎ Ɉɗɋ Ɉ ɩɊɎɓɋ ɜɫɑɋ, ɩ ɐɔ-
ɒəɓɫɐɆɜɫɬ ï ɋɓɋɖɉɋɘɎɝɓɫ, ɘɖɆɓɗɕɔɖɘɓɫ, ɫɓɚɔɖɒɆɜɫɏɓɫ. ȼɥ 

 

Industry 5.0 

ʂʣʶʯʦʚʽ ʙʣʦʢʠ: 

ɻʘʨʤʦʥʽʷ ʬʽʟʠʯʥʦʾ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽ ʙʽʦʣʦʛʽʯʥʦʾ ʩʬʝʨ. ɼʽʘʣʦʛ ʣʶʜʠʥʠ ʽ ʰʪʫʯ-
ʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʧʦʪʨʝʙ. ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʙʽʦʤʦʥʽʪʦʨʠʥʛ ʣʶ-
ʜʠʥʠ. ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʢʦʤʫʥʽʢʘʮʽʡ ʣʶʜʠʥʠ. ʂʽʙʝʨʛʽʟʘʮʽʷ ʣʶʜʠʥʠ. ʇʝʨʩʦʥʘ-

ʣʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ. 

Industry 3.0 

ʂʣʶʯʦʚʽ ʙʣʦʢʠ: 

ɺʽʜʥʦʚʣʶʚʘʣʴʥʘ ʝʥʝʨʛʽʷ. ɺʝʣʠʢʦʤʘʩ-
ʰʪʘʙʥʝ ʟʙʝʨʽʛʘʥʥʷ ʝʥʝʨʛʽʾ. ɸʜʠʪʠʚʥʽ 
ʪʝʭʥʦʣʦʛʽʾ (3D-ʧʨʠʥʪʝʨʠ). ɯʥʪʝʨʥʝʪ. 
ʎʠʬʨʦʚʽʟʘʮʽʷ. ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʩʪʨʫʢ-

ʪʫʨʠ ʦʨʛʘʥʽʟʘʮʽʾ. ʉʦʣʽʜʘʨʥʘ ʝʢʦʥʦʤʽʢʘ. 
ʎʠʬʨʦʚʽʟʘʮʽʷ ʩʦʮʽʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

ɽʣʝʢʪʨʠʬʽʢʘʮʽʷ ʪʘ ʚʦʜʥʝʚʽʟʘʮʽʷ ʪʨʘʥʩ-
ʧʦʨʪʫ. ɹʽʦʪʝʭʥʦʣʦʛʽʾ (ʛʝʥʥʘ ʤʦʜʠʬʽʢʘ-
ʮʽʷ, ʛʽʜʨʦʧʦʥʽʢʘ, 3D-ʜʨʫʢ). ɺʽʨʪʫʘʣʽʟʘ-
ʮʽʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. GPS. ʅʦʚʽ 

ʤʘʪʝʨʽʘʣʠ. 

Industry 4.0 

ʂʣʶʯʦʚʽ ʙʣʦʢʠ: 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ.  
ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ. 

ʎʠʨʢʫʣʷʨʥʘ ʝʢʦʥʦʤʽʢʘ. çʈʦ-
ʟʫʤʥʽè ʤʝʨʝʞʝʚʽ ʩʠʩʪʝʤʠ 

(ʧʽʜʧʨʠʻʤʩʪʚʦ, ʤʽʩʪʦ, ʪʝʨʠ-
ʪʦʨʽʷ). ɹʝʟʧʽʣʦʪʥʠʡ ʪʨʘʥʩ-
ʧʦʨʪ. ʈʝʘʣʽʟʘʮʽʷ ʙʣʦʢʯʝʡʥʫ. 
ʎʠʬʨʦʚʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ. 
ʉʘʤʦʦʨʛʘʥʽʟʦʚʘʥʽ ʨʦʙʦʪʠ. 

ʂʽʙʝʨʛʽʟʘʮʽʷ ʬʽʟʠʯʥʦʛʦ ʩʚʽʪʫ. 

ʌʘʟʦʚʠʡ 
ʧʝʨʝʭʽʜ 
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ɗɎɗɘɋɒɆ ɒɆɞɎɓ ï ɓɆɍɈɋɒɔ ɬɬ ȝɓɊəɗɘɖɫɩɤ ï ɫ ɗɘɆɑɆ ɖɋɍəɑɢɘɆɘɔɒ 
Ɋɖəɉɔɬ ɕɖɔɒɎɗɑɔɈɔɬ ɖɋɈɔɑɤɜɫɬ.  

ȶɋɈɔɑɤɜɫɥ ɕɔɊɆɖəɈɆɑɆ: ɋɑɋɐɘɖɎɐə, ɒɆɞɎɓɔɇəɊəɈɆɓɓɥ, 
ɗɘɆɓɊɆɖɘɎ, ɕɔɘɔɐɔɈɫ ɑɫɓɫɬ, ɈɋɖɗɘɆɘɎ-ɆɈɘɔɒɆɘɎ, ɖɆɊɫɔ ɫ ɘɋɑɋɇɆ-
ɝɋɓɓɥ, ɓɔɈɫ ɖɋɝɔɈɎɓɎ, ɛɫɒɫɝɓɫ ɊɔɇɖɎɈɆ, ɆɈɘɔɒɔɇɫɑɫ ɫ ɑɫɘɆɐɎ, 
ɐɔɒɕôɤɘɋɖɎ, ɐɔɕɫɤɈɆɑɢɓə ɘɋɛɓɫɐə ɫ ɇɆɉɆɘɔ-ɇɆɉɆɘɔ ɫɓɞɔɉɔé Ȧ 
ɉɔɑɔɈɓɋ, ɈɔɓɆ ɕɖɎɓɋɗɑɆ ɒɆɏɌɋ ɗəɜɫɑɢɓə ɉɖɆɒɔɘɓɫɗɘɢ ɓɆɗɋ-
ɑɋɓɓɥ ɘɆ ɫɓɚɔɖɒɆɜɫɏɓɫ ɘɔɈɆɖɎ, ɥɐɫ ɍɆɊɔɈɔɑɢɓɥɤɘɢ ɔɗɔɇɎɗɘɫ-
ɗɓə ɗəɘɓɫɗɘɢ ɑɤɊɎɓɎ: ɑɫɘɋɖɆɘəɖə, ɐɫɓɔ, ɘɋɑɋɕɋɖɋɊɆɝɫ, ɗɕɔɖ-
ɘɎɈɓɫ ɞɔə, ɘəɖɎɍɒ ɘɔɟɔ. 

Ȩɘɫɒ, ɍôɥɗəɈɆɑɔɗɥ, ɟɔ ɜɥ ɈɗɋɔɛɔɕɓɆ ɕɖɔɒɎɗɑɔɈɆ ɫɊɎɑɫɥ 
ɒɆɩ ɔɊɓə ɊɔɗɎɘɢ ɗɋɖɏɔɍɓə ɈɆɊəé ȝɓɊəɗɘɖɫɥ ɗɛɎɑɢɓɆ Ɋɔ ɘɔɉɔ, 
ɟɔɇ ɖəɏɓəɈɆɘɎ Ɇɇɔ ɍɆɇɖəɊɓɤɈɆɘɎ ɕɖɎɖɔɊə ɓɆɈɐɔɑɔ ɗɋɇɋ, 
ɓɆɒɆɉɆɤɝɎɗɢ ɕɫɊɐɔɖɎɘɎ ɬɬ ɗɈɔɬɒ ɫɓɘɋɖɋɗɆɒ. ȪɎɈɔ-ɒɆɞɎɓɆ ɈɎ-
ɥɈɎɑɆɗɥ ɓɆ ɖɫɊɐɫɗɘɢ ɓɋɓɆɌɋɖɑɎɈɔɤ. ȴɗɢ əɌɋ ɊɈɫ ɍ ɕɔɑɔɈɎɓɔɤ 
ɗɔɘɓɫ ɖɔɐɫɈ ɕɫɗɑɥ ɬɬ ɈɎɓɆɛɔɊə ɑɤɊɎ ɕɋɖɋɏɒɆɤɘɢɗɥ ɘɎɒ, ɥɐ ɓɆ-
ɉɔɊəɈɆɘɎ ɓɋɓɆɗɎɘɓɋ Ɍɋɖɑɔ ɒɆɞɎɓɎ Ɉəɉɫɑɑɥɒ, ɓɆɚɘɔɤ, ɉɆ-
ɍɔɒ. ȶəɏɓəɤɘɢɗɥ ɓɆɊɖɆ, ɗɕɔɘɈɔɖɤɤɘɢɗɥ ɑɆɓɊɞɆɚɘɎ, ɕɔɖə-
ɞəɤɘɢɗɥ ɋɐɔɗɎɗɘɋɒɎ. ȹɗɋ ɜɋ ɓɆɝɋɇɘɔ ɇəɑɔ ɏ ɖɆɓɫɞɋ, Ɇɑɋ 
ɑɎɞɋ ɗɢɔɉɔɊɓɫ ɋɐɔɑɔɉɫɝɓɫ ɕɖɔɇɑɋɒɎ ɓɆɇəɑɎ ɒɆɗɞɘɆɇɫɈ ɉɑɔ-
ɇɆɑɢɓɔɬ ɈɗɋɕɑɆɓɋɘɓɔɬ ɐɖɎɍɎ, ɥɐɆ ɕɔɝɆɑɆ ɍɆɉɖɔɌəɈɆɘɎ ɈɍɆɉɆɑɫ 
ɫɗɓəɈɆɓɓɤ ɑɤɊɗɘɈɆ. 

ȵɔ ɒɫɖɫ ɍɖɔɗɘɆɓɓɥ ɖɫɈɓɥ ɔɗɈɫɝɋɓɔɗɘɫ ɑɤɊɎɓɎ Ɉɗɋ ɇɫɑɢɞɋ 
ɗɘɆɈɆɑɔ ɔɝɋɈɎɊɓɎɒ, ɟɔ ȵɖɎɖɔɊɆ ï ɜɋ ɗɐɑɆɊɓɆ ɗɎɗɘɋɒɆ ɗɆ-
ɒɔɖɋɉəɑɥɜɫɬ ɒɆɗɔ-ɋɓɋɖɉɔ-ɫɓɚɔɖɒɆɜɫɏɓɔ-ɔɇɒɫɓɓɎɛ ɕɖɔɜɋɗɫɈ, 
Ɋɋ ɫɗɓəɩ ɇɋɍɑɫɝ ɍɆɐɔɓɔɒɫɖɓɔɗɘɋɏ ɫ ɔɇɒɋɌɋɓɢ. ȴɊɓɋ ɍ ɘɆɐɎɛ 
ɔɇɒɋɌɋɓɢ ɈɌɋ ɍɆɕɆɑɎɑɔ ɕɋɖɋɊ ɑɤɊɢɒɎ çɝɋɖɈɔɓɋ ɗɈɫɘɑɔè 
ɟɔɊɔ ɈɎɖɔɇɓɎɜɘɈɆ ɓɎɒɎ ɇəɊɢ-ɥɐɔɬ ɊɔɊɆɘɐɔɈɔɬ ɋɓɋɖɉɫɬ ɐɖɫɒ 
ɘɫɩɬ, ɥɐə ȭɋɒɑɥ ɔɘɖɎɒəɩ ɍ ɐɔɗɒɫɝɓɔɉɔ ɕɖɔɗɘɔɖə (ɍɔɐɖɋɒɆ, ɈɫɊ 
ȷɔɓɜɥ). ȹ ɕɖɔɘɎɈɓɔɒə ɖɆɍɫ ɜɋ ɍɆɉɖɔɌəɩ ɕɋɖɋɉɖɫɈɔɒ ɕɑɆɓɋɘɎ 
ɘɆ ɖɔɍɇɆɑɆɓɗəɈɆɓɓɥɒ ɬɬ ɋɓɋɖɉɔɗɎɗɘɋɒɎ ɏ ɐɖɎɘɎɝɓɎɒ ɕɔɖə-
ɞɋɓɓɥɒ ɐɑɫɒɆɘə. 

Ȧɑɋ ɍɓɆɊɔɇɎɑɎɗɥ ɊɈɫ ɗɋɖɏɔɍɓɫ ɕɔɊɫɬ ɗɈɫɘɔɈɔɉɔ ɒɆɗɞ-
ɘɆɇə, ɟɔɇ ɐɔɓɜɋɕɜɫɥ ȸ.ɕ.ɖ. ɕɔɝɆɑɆ ɕɖɔɗəɈɆɘɎɗɥ ə ɖɋɆɑɢɓɋ 
ɌɎɘɘɥ. ȴɊɓɫɩɤ ɍ ɜɎɛ ɕɔɊɫɏ ɇəɑɆ ɋɓɋɖɉɋɘɎɝɓɆ ɐɖɎɍɆ ɐɫɓɜɥ 
2000-ɛ ɖɔɐɫɈ, ɐɔɑɎ ɜɫɓɎ ɓɆ ɋɓɋɖɉɔɓɔɗɫɬ ɗɥɉɓəɑɎ ɍɆɛɒɆɖɓɔɬ Ɉɋ-
ɑɎɝɎɓɎ (ɍɔɐɖɋɒɆ, ɜɫɓɎ ɓɆ ɓɆɚɘə ɕɋɖɋɈɎɟɎɑɎ ɒɋɌə ə 150 
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ɊɔɑɆɖɫɈ ɍɆ ɇɆɖɋɑɢ). ȝɓɞɆ ɕɔɊɫɥ ɘɖɆɕɎɑɆɗɥ ɐɫɑɢɐɆ ɖɔɐɫɈ ɕɔ 
ɘɔɒə Ɉ Ʌɕɔɓɫɬ. ȲɔɈɆ ɏɊɋ ɕɖɔ ɆɈɆɖɫɤ ɓɆ ȺəɐəɗɎɒɗɢɐɫɏ Ɇɘɔɒɓɫɏ 
ɋɑɋɐɘɖɔɗɘɆɓɜɫɬ. ȳɋ ɈɎɕɆɊɐɔɈɔ, ɟɔ ȸ.ɕ.ɖ. ɗɘɆɖɘəɈɆɑɆ ɓɆ ɕɖɔ-
ɗɘɔɖɆɛ țɈɖɔɕɎ, ɥɐɆ, ɕɔ-ɕɋɖɞɋ, ɍɆɈɌɊɎ ɈɫɊɝəɈɆɑɆ ɊɋɚɫɜɎɘ 
ɈɑɆɗɓɎɛ ɋɓɋɖɉɔɓɔɗɫɬɈ, Ɇ, ɕɔ-Ɋɖəɉɋ, ɍɓɆɝɓə ɝɆɗɘɎɓə ɋɑɋɐɘɖɔ-
ɋɓɋɖɉɫɬ ɈɎɖɔɇɑɥɑɆ ɗɆɒɋ ɓɆ ɆɘɔɒɓɎɛ ɋɑɋɐɘɖɔɗɘɆɓɜɫɥɛ. 
 
ɽʥʝʨʛʝʪʠʯʥʠʡ ʚʠʤʽʨ ʈʦʟʚôʷʟʘʥʥʷ ʝʢʦʣʦʛʦ-ʝʥʝʨʛʝʪʠʯ-

ʥʦʾ ʧʨʦʙʣʝʤʠ ʚ ʤʝʞʘʭ ʊ.ʧ.ʨ. ʧʦʯʘʣʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʯʝʨʝʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʷʢʽ ʥʝ ʜʦʜʘ-
ʶʪʴ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʥʘ ʧʣʘʥʝʪʽ (ʷʢ ʮʝ ʨʦʙʠʪʴ ʪʨʘ-
ʜʠʮʽʡʥʘ ʝʥʝʨʛʝʪʠʢʘ ʚʥʘʩʣʽʜʦʢ ʩʧʘʣʶʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ ʪʘ 
ʫʪʚʦʨʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʨʦʰʘʨʢʫ ʯʝʨʝʟ ʚʽʜʭʦʜʠ ʚʽʜ ʮʠʭ ʧʨʦʮʝ-
ʩʽʚ). ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʣʠʰʝ ʧʝʨʝʨʦʟʧʦʜʽʣʷʶʪʴ 
ʝʥʝʨʛʽʶ, ʷʢʫ ʧʣʘʥʝʪʘ ʦʪʨʠʤʫʻ ʟ ʢʦʩʤʦʩʫ. ʎʝ, ʧʝʨʰ ʟʘ ʚʩʝ, ʨʽ-
ʟʥʦʛʦ ʨʦʜʫ ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ, ʘ ʪʘʢʦʞ ʪʽ ʛʝʥʝʨʘʪʦʨʠ, ʷʢʽ ʚʠʢʦ-
ʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʨʫʭʽʚ ʯʠ ʨʽʟʥʠʮʽ ʬʽʟʠʯʥʠʭ ʧʦʪʝʥʮʽʘ-
ʣʽʚ (ʚʽʪʝʨ, ʭʚʠʣʽ, ʧʨʠʧʣʠʚʠ-ʚʽʜʧʣʠʚʠ, ʪʝʧʣʦʚʽ ʥʘʩʦʩʠ ʪʦʱʦ). 

ʈʝʩʫʨʩʥʠʡ ʚʠʤʽʨ ʩʪʚʦʨʶʻ ʽʱʝ ʦʜʥʫ ʧʨʦʙʣʝʤʫ, ʷʢʫ ʧʦʢ-
ʣʠʢʘʥʘ ʚʠʨʽʰʫʚʘʪʠ ʊʨʝʪʷ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ. ʉʧʨʘʚʘ ʚ 
ʪʦʤʫ, ʱʦ ʣʶʜʠʥʘ ʚʠʛʨʽʙʘʻ ʟ ʥʘʜʨ ʇʨʠʨʦʜʠ ʩʪʽʣʴʢʠ ʨʝʯʦʚʠʥʠ, 
ʱʦ ʾʾ ʝʢʦʩʠʩʪʝʤʠ ʥʝ ʚʩʪʠʛʘʶʪʴ ʚʽʜʥʦʚʣʶʚʘʪʠ ʩʚʦʾ ʣʘʥʜʰʘ-
ʬʪʠ. ʃʶʜʠʥʘ ʢʦʨʠʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʝ ʙʽʣʴʰʝ 5 ʚʽʜʩʦʪʢʽʚ 
ʚʠʜʦʙʫʪʠʭ ʟ ʥʘʜʨ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʈʝʰʪʘ (ʧʦʥʘʜ 
95% ï !) ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʇʨʠʨʦʜʫ, ʧʨʦʪʝ ʚʞʝ ʚ ʟʥʘʯʥʦ ʪʦʢʩʠ-
ʯʥʽʰʦʤʫ ʽ ʥʝʙʝʟʧʝʯʥʦʤʫ ʚʠʛʣʷʜʽ. 
 

ȸɖɆɊɎɜɫɏɓɔ ɑɤɊɎ ɐɔɖɎɗɘəɈɆɑɎɗɥ ɘɆɐ ɍɈɆɓɎɒ ɗəɇɘɖɆɐ-
ɘɎɈɓɎɒ (ɈɫɊ Ɇɓɉɑɫɏɗɢɐɔɉɔ subtract, ɘɔɇɘɔ çɈɫɊɓɫɒɆɘɎè) ɒɋɘɔ-
Ɋɔɒ. Ȩɫɓ ɇɆɍəɈɆɈɗɥ ɓɆ ɈɫɊɗɫɐɆɓɓɫ Ɉɗɢɔɉɔ ɍɆɏɈɔɉɔ Ɉ ɛɔɊɫ ɈɎɖɔ-
ɇɓɎɝɔɉɔ ɕɖɔɜɋɗə. ȸɆɐ, ɓɆ Ɉɗɫɛ ɏɔɉɔ ɗɘɆɊɫɥɛ ɍɆɏɈɎɒɎ ɏ ɍɆɑɎ-
ɞɆɤɘɢɗɥ ɘɫ ɗɆɒɫ 90ï95% ɈɎɊɔɇəɘɔɬ ɗɎɖɔɈɎɓɎ. ȼɋ ɍɆɑɎɞɆɩ ɕɔ 
ɗɔɇɫ ɕɆɒôɥɘɓɎɐɎ ɓɋɋɚɋɐɘɎɈɓɔɒə ɈɎɖɔɇɓɎɜɘɈə ɘɆ 
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ɒɆɖɓɔɘɖɆɘɗɘɈə ə ɈɎɉɑɥɊɫ ɘɋɖɎɐɔɓɫɈ, ɍɈɆɑɎɟ, ɐəɕ ɈɫɊɛɔɊɫɈ ɘɆ 
ɕɖɔɗɘɔɉɔ ɗɒɫɘɘɥ. 

ȭɔɈɗɫɒ ɫɓɆɐɞɋ ɕɖɆɜɤɩ 3D-ɕɖɎɓɘɋɖ. ȰɖɆɕɑɥ ɍɆ ɐɖɆɕɑɋɤ 
Ɉɫɓ ɗɘɈɔɖɤɩ ɒɆɏɇəɘɓɫ ɗɕɔɌɎɈɝɫ ɈɎɖɔɇɎ, ɒɆɏɌɋ ɓɋ ɍɆɑɎɞɆ-
ɤɝɎ ɈɫɊɛɔɊɫɈ. ȸɆ ɏ ɜɋ ɟɋ ɓɋ Ɉɗɋ! Ʌɐɟɔ Ɉ ɖɫɍɓɎɛ ɐəɘɔɝɐɆɛ 
ȭɋɒɑɫ ɇəɊəɘɢ ɗɘɔɥɘɎ ɗɛɔɌɫ 3D-ɕɖɎɓɘɋɖɎ, ɈɎɥɈɎɘɢɗɥ ɓɋɕɔɘɖɫ-
ɇɓɎɒ ɕɋɖɋɈɔɍɎɘɎ ɈɎɖɔɇɑɋɓɫ ɘɔɈɆɖɎ ɓɆ ɈɋɑɎɐɫ ɈɫɊɗɘɆɓɫ. Ȫɔ-
ɗɎɘɢ ɇəɊɋ ɑɎɞɋ ɕɋɖɋɊɆɘɎ ɬɛɓɫ ɫɓɚɔɖɒɆɜɫɏɓɫ ɔɇɖɆɍɎ ɈɫɊ ɈɎɖɔ-
ɇɓɎɐɆ. Ȧ ɕɔɘɋɓɜɫɏɓɎɏ ɗɕɔɌɎɈɆɝ ɬɛ ɑɋɉɐɔ çɓɆɊɖəɐəɩè ɓɆ ɈɑɆ-
ɗɓɔɒə 3D-ɕɖɎɓɘɋɖɫ. 

 
ʏʠʩʪʘ ʝʥʝʨʛʽʷ ʪʘ ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʮʝ ʣʠʰʝ ʯʘʩ-

ʪʠʥʘ çʟʝʣʝʥʦʾè ʝʢʦʥʦʤʽʢʠ. ʄʠ ʞ ʤʦʞʝʤʦ ʚ ʨʘʟʠ ʟʤʝʥʰʠʪʠ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʫ, ʩʢʦʨʦʪʠʚʰʠ ʦʙʩʷʛʠ ʩʧʦʞʠʚʘʥʥʷ 
ʝʥʝʨʛʽʾ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʫʤʦʚʥʫ ʦʜʠʥʠʮʶ ʪʦʛʦ, 
ʱʦ ʩʧʦʞʠʚʘʻʤʦ. ʐʣʷʭʘʤʠ ʜʦ ʮʴʦʛʦ ʻ ʢʦʥʚʝʨʛʝʥʮʽʷ (ʪʦʙʪʦ 
ʦʙôʻʜʥʘʥʥʷ) ʬʫʥʢʮʽʡ ʨʽʟʥʠʭ ʨʝʯʝʡ ʚ ʦʜʥʦʤʫ ʚʠʨʦʙʽ ʪʘ ʤʽʥʽʘ-
ʪʶʨʠʟʘʮʽʷ (ʤʽʥʽʤʽʟʘʮʽʷ ʨʦʟʤʽʨʫ) ʩʘʤʠʭ ʚʠʨʦʙʽʚ. 

ʑʦʙ ʫ ʮʴʦʤʫ ʧʝʨʝʢʦʥʘʪʠʩʷ ʜʦʩʠʪʴ ʧʦʜʠʚʠʪʠʩʷ ʥʘ ʥʘʰ 
ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ. ʉʴʦʛʦʜʥʽ ʚ ʥʴʦʛʦ çʧʝʨʝʩʝʣʠʣʘʩʷè ʢʫʧʘ 
ʢʦʨʠʩʥʠʭ ʥʘʤ ʧʨʝʜʤʝʪʽʚ, ʷʢʽ ʱʝ ʥʝʱʦʜʘʚʥʦ ʙʫʣʠ ʦʢʨʝʤʠʤʠ 
ʨʝʯʘʤʠ. ʃʠʰʝ ʥʘ ʧʝʨʝʣʽʢ ʾʭʥʽʭ ʥʘʟʚ ʧʦʪʨʽʙʥʦ ʢʽʣʴʢʘ ʭʚʠʣʠʥ. 
ɿʘʟʥʘʯʠʤʦ ʪʽʣʴʢʠ ʦʩʥʦʚʥʽ: ʪʝʣʝʬʦʥ, ʢʦʤʧôʶʪʝʨ, ʬʦʪʦʘʧʘ-
ʨʘʪ, ʚʽʜʝʦʢʘʤʝʨʘ, ʩʣʦʚʥʠʢ, ʙʽʙʣʽʦʪʝʢʘ, ʛʦʜʠʥʥʠʢ, ʣʽʭʪʘʨʠʢ, 
ʨʘʜʽʦ- ʽ ʪʝʣʝʧʨʠʡʤʘʯ, ʥʘʚʽʛʘʪʦʨ (GPS) ʽ ʙʘʛʘʪʦ-ʙʘʛʘʪʦ ʽʥ-
ʰʦʛʦ. 

ʗʢʙʠ ʚʩʝ ʮʝ ʙʫʣʦ ʙ ʦʢʨʝʤʠʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʥʠʤʠ ʙ ʤʦ-
ʞʥʘ ʙʫʣʦ ʟʘʩʪʘʚʠʪʠ ʮʽʣʫ ʢʽʤʥʘʪʫ. ɯ ʚʘʞʠʣʠ ʙ ʫʩʽ ʮʽ ʩʢʘʨʙʠ, 
ʤʘʙʫʪʴ, ʜʝʩʷʪʢʠ ʢʽʣʦʛʨʘʤʽʚ. ɸ ʩʢʽʣʴʢʠ ʝʥʝʨʛʽʾ ̔  ʨʝʩʫʨʩʽʚ ʚʦʥʠ 
ʙ ʩʧʦʞʠʚʘʣʠ (!) ɸ ʩʢʽʣʴʢʠ ʝʥʝʨʛʽʾ ʽ ʨʝʩʫʨʩʽʚ ʧʦʪʷʛʥʫʣʠ ʙ ʥʘ 
ʩʝʙʝ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʝ ʚʝʩʴ ʮʝʡ ʢʨʘʤ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʙ ʚʠʛʦʪʦ-
ʚʠʪʠ (!)é 

ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʫ ʥʘʩ ʥʘ ʜʦʣʦʥʽ ï 100-ʛʨʘʤʦʚʘ ʜʠʚʦ-ʩʢʨʠ-
ʥʴʢʘ, ʷʢʘ ʤʠʪʪʻʚʦ ʚʠʢʦʥʫʻ ʥʘʰʽ ʢʦʤʘʥʜʠ, ʜʦʟʚʦʣʷʶʯʠ ʧʨʠ 
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ʮʴʦʤʫ ʟʘʟʠʨʥʫʪʠ ʚ ʨʦʟʢʣʘʜʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʢʘʩʠ 
ʟ ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ, ʢʨʘʱʽ ʩʚʽʪʦʚʽ ʙʽʙʣʽʦʪʝʢʠ, ʤʫʟʝʾ, ʩʪʘʜʽʦʥʠ, 
ʪʝʘʪʨʠ, ʟʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʧʣʘʪʝʞʽ, ʩʪʚʦʨʠʪʠ 
ʬʦʪʦ-ʽ ʚʽʜʝʦʰʝʜʝʚʨʠ, ʧʦʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʢʠʤʦʩʴ ʫ ʧʨʷʤʦʤʫ 
ʝʬʽʨʽ, ʧʝʨʝʛʣʷʥʫʪʠ ʧʦʰʪʫ ʽ ʪʦʱʦ, ʽ ʪʦʱʦ. 

ʂʦʣʠ ʢʦʥʪʫʨʠ çʟʝʣʝʥʦʾè ʝʢʦʥʦʤʽʢʠ ʟʘʤʘʡʦʨʽʣʠ ʥʘ ʛʦʨʠ-
ʟʦʥʪʽ, ʧʦʯʘʣʘ ʦʢʨʝʩʣʶʚʘʪʠʩʷ ʱʝ ʦʜʥʘ ʩʝʨʡʦʟʥʘ ʧʨʦʙʣʝʤʘ.  

ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ɦ ʦ ʥʦʚʘ ʝʢʦʥʦʤʽʢʘ ʤʦʞʝ ʙʫʪʠ ʪʽʣʴʢʠ ʤʝ-
ʨʝʞʝʚʦʶ, ʜʝ ʙʫʢʚʘʣʴʥʦ ʤʽʣʴʷʨʜʠ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʦʜʠ-
ʥʠʮʴ (ʤʘʰʠʥ, ʨʝʯʝʡ, ʧʽʜʧʨʠʻʤʩʪʚ) ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʚ ʻʜʠʥʽʡ 
ʩʠʩʪʝʤʽ. ɸ ʧʨʠ ʪʘʢʽʡ ʾʾ ʧʦʙʫʜʦʚʽ ʚʦʥʘ ʙʫʜʝ ʥʘʩʪʽʣʴʢʠ ʽʥʬʦʨ-
ʤʘʮʽʡʥʦ ʩʢʣʘʜʥʦʶ, ʱʦ ʣʶʜʠʥʘ ʚʞʝ ʥʝ ʟʜʘʪʥʘ ʙʫʜʝ ʢʝʨʫʚʘʪʠ 
ʥʝʶ ʚ ʨʝʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʯʘʩʫ. ɺʠʭʽʜ ʻ ʣʠʰʝ ʦʜʠʥ. ʎʷ ʩʠʩ-
ʪʝʤʘ ʤʘʻ ʜʽʷʪʠ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. 

ʏʝʪʚʝʨʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʧʦ-
ʙʫʜʦʚʘ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʥʘ ɿʝʤʣʽ ʜʦʩʷʛʣʘ ʚʝʣʠʯʝʟʥʦʾ ʩʢʣʘʜ-
ʥʦʩʪʽ. ɺʧʨʘʚʣʷʪʠʩʷ ʟ ʪʘʢʦʶ ʩʫʧʝʨʩʢʣʘʜʥʽʩʪʶ ʤʦʞʫʪʴ ʚʞʝ 
ʣʠʰʝ ʩʘʤʽ ʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ, ʦʟʙʨʦʻʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʫʧʝʨ-
ʟʘʩʦʙʘʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʟʜʘʪʥʠʤʠ ʜʽʷʪʠ ʟʽ ʩʫʧʝʨʰʚʠ-
ʜʢʽʩʪʶ. 
 

ȭɈɫɗɓɔ, ɔɊɓɫɩɤ ɞɈɎɊɐɔɊɫɩɤ, ɓɋɛɆɏ ɓɆɈɫɘɢ ɫ çɗəɕɋɖè, ɘəɘ 
ɥɈɓɔ ɓɋ ɔɇɫɏɞɑɔɗɥ. ȭɓɆɊɔɇɎɈɗɥ ɈɌɋ ɞɘəɝɓɎɏ ɫɓɘɋɑɋɐɘé ȧɔ 
ɟɔ ɔɍɓɆɝɆɩ çɔɇɖɔɇɐɆ ɫɓɚɔɖɒɆɜɫɬè? ȼɋ, ɕɋɖɞ ɍɆ Ɉɗɋ, ɬɬ ɆɓɆɑɫɍ 
ɘɆ ɕɖɎɏɓɥɘɘɥ ɖɫɞɋɓɢ ɫ ɈɫɊɕɔɈɫɊɫ ɓɆ ɍɆɕɎɘɆɓɓɥ, ɓɆɕɖɎɐɑɆɊ: 
çȿɔ ɍɆ ɝɎɒ ɈɎɐɔɓəɈɆɘɎ?è Ɇɇɔ çȰɔɑɎ ɟɔɗɢ ɑɫɕɞɋ ɍɊɫɏɗ-
ɓɎɘɎ?è Ɇɇɔ: çɅɐɎɏ ɈɆɖɫɆɓɘ ɐɖɆɟɋ ɈɎɇɖɆɘɎ?è ï ɫ ɇɆɉɆɘɔ ɫɓ-
ɞɔɉɔ. 

 
ɺʽʜʙʫʣʠʩʷ ʨʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ, ʟ ʷʢʠʭ ʽ ʩʪʘʨʪʫʚʘʣʘ ʏʝʪ-

ʚʝʨʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ (ʾʾ ʱʝ ʥʘʟʠʚʘʶʪʴ Industry 4.0). 
ʇʦ-ʧʝʨʰʝ, ʤʘʰʠʥʠ ʧʦʯʘʣʠ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʢʽʙʝʨʬʽʟʠ-
ʯʥʽ ʩʠʩʪʝʤʠ. ɺʦʥʠ çʙʘʯʘʪʴè ʽ çʯʫʶʪʴè ʥʘʚʢʦʣʦ ʩʝʙʝ 
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ʦʨʛʘʥʘʤʠ ʯʫʪʪʷ ï ʜʘʪʯʠʢʘʤʠ, ʘ çʜʫʤʘʶʪʴè ï ʢʦʤʧôʶʪʝʨʥʠʤ 
çʤʦʟʢʦʤè. 

ɼʨʫʛʦʶ ʧʦʜʽʻʶ ʙʫʣʦ ʪʝ, ɦ ʦ ʚʩʽ ʮʽ ʢʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ 
ʦʙôʻʜʥʘʣʠʩʷ, ʧʝʨʝʪʚʦʨʠʚʰʠʩʴ ʥʘ ʻʜʠʥʫ ʪʝʭʥʽʯʥʫ ʮʠʚʽʣʽʟʘ-
ʮʽʶ. ʅʘʟʚʘʣʠ ʮʝʡ ʬʝʥʦʤʝʥ ɯʥʪʝʨʥʝʪʦʤ ʨʝʯʝʡ. ʉʧʽʣʢʫʶʯʠʩʴ 
ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦ ɯʥʪʝʨʥʝʪʫ, ʨʝʯʽ ʚʠʷʚʠʣʠʩʷ ʟʜʘʪʥʠʤʠ 
ʩʘʤʽ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʚʠʨʦʙʣʷʪʠ ʪʦʚʘʨʠ, ʧʝʨʝʤʽʱʫʚʘʪʠ ʾʭ 
ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʣʶʜʠʥʫ, ʧʽʜʣʘʰʪʦʚʫʶʯʠʩʴ ʧʽʜ ʾʾ ʙʘʞʘʥʥʷ ʽ 
ʚʧʦʜʦʙʘʥʥʷ. 

ʇôʷʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ. ʈʝʘʣʽʟʘʮʽʷ ʚ ʧʦʚʥʦʤʫ 
ʦʙʩʷʟʽ Industry 4.0 ʧʦʨʦʜʞʫʻ ʱʝ ʦʜʥʫ ʧʨʦʙʣʝʤʫ, ʷʢʫ ʧʦʢʣʠ-
ʢʘʥʘ ʚʠʨʽʰʫʚʘʪʠ ʇôʷʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ (ʇ.ʧ.ʨ.). 
ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʢʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ 
ʫʯʘʩʪʽ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʚʠʪʽʩʥʷʶʪʴ ʣʶʜʠʥʫ ʽʟ ʚʠʨʦʙʥʠ-
ʯʦʛʦ ʧʨʦʩʪʦʨʫ. ʎʝ ʩʪʚʦʨʶʻ ʟʥʘʯʥʽ ʟʘʛʨʦʟʠ ʜʣʷ ʦʩʦʙʠʩʪʽʩʥʦʛʦ 
ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ. ɸʜʞʝ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʚôʷʟʘʥʥʷ ʩʝʨ-
ʡʦʟʥʠʭ ʧʨʦʙʣʝʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʦ ʧʨʠʨʝʯʝʥʝ 
ʥʘ ʩʧʦʞʠʚʘʮʴʢʫ ʜʝʛʨʘʜʘʮʽʶ. ʉʘʤʝ ʥʘ ʧʦʰʫʢ ʤʽʩʮʷ ʣʶʜʠʥʠ ʫ 
ʝʢʦʥʦʤʽʯʥʽʡ ʩʠʩʪʝʤʽ ʢʽʙʝʨʬʽʟʠʯʥʦʾ ʜʦʙʠ ʽ ʩʧʨʷʤʦʚʘʥʘ ʇ.ʧ.ʨ. 

ɿʘ ʟʘʜʫʤʘʤʠ ʘʚʪʦʨʽʚ ʢʦʥʮʝʧʮʽʾ ʇ.ʧ.ʨ., ʣʶʜʠʥʘ ʜʽʡʩʥʦ 
ʧʦʚʠʥʥʘ ʧʦʣʠʰʠʪʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ, ʟʚʽʜʢʽʣʷ ʾʾ ʚʞʝ ʚʠʪʽ-
ʩʥʷʶʪʴ ʢʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ ʪʘ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ. ʉʘʤʝ ʚʦʥʠ 
ʚʠʢʦʥʫʚʘʪʠʤʫʪʴ ʫʩʶ ʨʫʪʠʥʥʫ, ʩʪʘʥʜʘʨʪʥʫ, ʤʦʥʦʪʦʥʥʫ ʡ ʥʝ-
ʮʽʢʘʚʫ ʨʦʙʦʪʫ. ɸʣʝ ʣʶʜʠʥʘ, ʷʢʘ ʧʽʜʝ ʟ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʫʜʝ ʣʶ-
ʜʠʥʦʶ-ʪʨʫʜʦ. ɺʦʥʘ ʟʚʠʢʣʘ ʜʦ ʚʠʢʦʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʦʧʝʨʘ-
ʮʽʡ, ʥʘ ʷʢʠʭ ʚʠʨʦʙʣʷʶʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʪʦʚʘʨʠ ʜʣʷ ʩʧʦ-
ʞʠʚʘʯʽʚ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʪʘ ʟʘʧʠʪʘʤʠ. 

ʅʘ ʤʽʩʮʝ ʣʶʜʠʥʠ-ʪʨʫʜʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʚʠʥʥʘ 
ʧʨʠʡʪʠ ʟʦʚʩʽʤ ʽʥʰʘ ʣʶʜʠʥʘ ï ʣʶʜʠʥʘ-ʦʩʦʙʠʩʪʽʩʪʴ. ɿʘʤʽʩʪʴ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʚʦʥʘ ʩʪʚʦʨʶʚʘʪʠʤʝ ʽʥʬʦʨʤʘʮʽʡʥʽ ʦʙ-
ʨʘʟʠ, ʷʢʽ ʣʝʛʢʦ ʤʘʪʝʨʽʘʣʽʟʫʚʘʪʠʤʫʪʴ ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 
ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D-ʧʨʠʥʪʝʨʽʚ. ʉʘʤʝ ʪʘʢ ʟʘʨʘʟ 2D-
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ʧʨʠʥʪʝʨʠ ʥʘʤ ʜʨʫʢʫʶʪʴ ʥʘ ʧʘʧʝʨʽ ʚʩʝ, ʱʦ ʤʠ ʚʠʛʘʜʘʣʠ ʥʘ 
ʩʚʦʾʭ ʜʠʩʧʣʝʷʭ. ʇʨʠʯʦʤʫ ʤʘʪʝʨʽʘʣʽʟʫʚʘʪʠʤʝʪʴʩʷ ʢʽʥʮʝʚʠʡ 
ʧʨʦʜʫʢʪ ʙʫʜʝ ʚʞʝ ʟʘ ʤʽʩʮʝʤ ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ ʟʘ ʘʜ-
ʨʝʩʦʶ ʩʧʦʞʠʚʘʯʘ. ɯ ʱʦ ʚʘʞʣʠʚʦ: ʧʨʦʜʫʢʪ ʮʝʡ ʙʫʜʝ ʧʝʨʩʦʥʘ-
ʣʽʟʦʚʘʥʠʤ, ʪʦʙʪʦ ʚʠʛʦʪʦʚʣʝʥʠʤ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʙʘʞʘʥ-
ʥʷʤʠ ʡ ʫʧʦʜʦʙʘʥʥʷʤʠ ʩʧʦʞʠʚʘʯʽʚ. 

ʎʝ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ. ɸʜʞʝ ʛʦʣʦʚʥʠʤ ʩʧʦʞʠʚʘʯʝʤ 
ʪʘʢʦʞ ʩʪʘʥʝ ʣʶʜʠʥʘ-ʦʩʦʙʠʩʪʽʩʪʴ. ɸ ʦʩʦʙʠʩʪʽʩʥʠʡ ʨʦʟʚʠʪʦʢ 
ʣʶʜʩʪʚʘ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʪʘʤ, ʜʝ ʣʶʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ 
ʚʽʜ ʦʜʥʦʛʦ, ʽ ʮʷ ʚʽʜʤʽʥʥʽʩʪʴ ʚʩʝ ʟʙʽʣʴʰʫʚʘʪʠʤʝʪʴʩʷ. 

ʊʘ ʡ ʩʘʤʝ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʜʝ ʟʦʚʩʽʤ ʥʝ ʩʭʦʞʝ ʥʘ ʪʝ, ʜʦ 
ʷʢʦʛʦ ʤʠ ʟʚʠʢʣʠ. ʋ ʥʴʦʤʫ ʥʝ ʙʫʜʝ ʘʥʽ ʦʛʦʨʦʞ, ʘʥʽ ʧʨʦʭʽʜʥʠʭ, 
ʘʥʽ ʧʝʨʝʧʫʩʪʦʢ, ʘʥʽ ʙʨʷʟʢʽʪʣʠʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʆʩʪʘʥʥʻ, ʤʦ-
ʞʣʠʚʦ, ʽ ʟʘʣʠʰʠʪʴʩʷ ʚ ʷʢʦʤʫʩʴ ʚʠʛʣʷʜʽ. ʇʨʦʪʝ ʣʶʜʠʥʫ ʚʦʥʦ 
ʪʘʤ ʥʝ ʜʨʘʪʫʚʘʪʠʤʝ, ʙʦ ʧʨʘʮʶʚʘʪʠʤʝ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜ ʢʦʥʪʨʦ-
ʣʝʤ ʪʦʛʦ ʩʘʤʦʛʦ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 
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