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ʅʆʈʄɸʊʀɺʅʓɽ ʉʉʓʃʂʀ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʩʳʣʢʠ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʩʪʘʥʜʘʨʪʳ: 

ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʆʙ ʘʨʭʠʪʝʢʪʫʨʥʦʡ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ: ʧʨʠʥʷʪ 16 ʠʶʣʷ 2001 ʛʦʜʘ, 

ˉ242. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥ: ʫʪʚ. 12 ʜʝʢʘʙʨʷ 2017 ʛʦʜʘ, 

ˉ827.  

ʉʅʠʇ ʈʂ 2.03-30-2006. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ. 

ʉʅʠʇ 2.07.01-89. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʇʣʘʥʠʨʦʚʢʘ ʠ ʟʘʩʪʨʦʡʢʘ ʛʦʨʦʜʩʢʠʭ 

ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

ʆʇʈɽɼɽʃɽʅʀʗ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ: 

ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ çʋʤʥʳʡ ʛʦʨʦʜè (Smart city) ï ʄʦʜʝʣʴ 

çʋʤʥʳʡ ʛʦʨʦʜè (Smart city) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʤʠ 

ʨʝʩʫʨʩʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʞʠʪʝʣʷʤʠ ʠ ʦʢʘʟʳʚʘʶʪ ʙʝʩʮʝʥʥʫʶ ʧʦʤʦʱʴ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ  ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ çʋʤʥʦʛʦ ʛʦʨʦʜʘè. 

IP-ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʂʦʥʮʝʧʮʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʤʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ. 

ʉʦʮʠʘʣʴʥʳʡ ʫʨʙʘʥʠʟʤ ï ʉʧʨʘʚʝʜʣʠʚʦʝ ʨʘʚʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʛʦʨʦʜʩʢʠʭ ʫʩʣʫʛ ʠ ʫʜʦʙʩʪʚ ʜʣʷ ʚʩʝʭ ʛʦʨʦʞʘʥ. 

IoT ʪʝʭʥʦʣʦʛʠʠ (ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ) ï ʄʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʪ 

ʦʙʝʩʧʝʯʠʪʴ ʘʚʪʦʥʦʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ɸʵʨʦʬʦʪʦʩʥʠʤʢʠ ï ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʚʳʩʦʪʳ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʨʠ ʧʦʤʦʱʠ ʘʵʨʦʬʦʪʦʘʧʧʘʨʘʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʥʘ ʘʪʤʦʩʬʝʨʥʦʤ ʣʝʪʘʪʝʣʴʥʦʤ ʘʧʧʘʨʘʪʝ (ʩʘʤʦʣʸʪʝ, ʚʝʨʪʦʣʸʪʝ, ʜʠʨʠʞʘʙʣʝ ʠ ʧʨ. 

ʠʣʠ ʠʭ ʙʝʩʧʠʣʦʪʥʦʤ ʘʥʘʣʦʛʝ) ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ, ʠʟʫʯʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʫʯʘʩʪʢʘʭ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʩʲʝʤʢʠ. 
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ʆɹʆɿʅɸʏɽʅʀʗ ʀ ʉʆʂʈɸʑɽʅʀʗ 

 

CPTED 

 

ï ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʝʩʪʫʧʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʜʠʟʘʡʥʘ (Crime prevention through environmental design) 

UHI ï ɻʦʨʦʜʩʢʦʡ ʦʩʪʨʦʚ ʪʝʧʣʘ (Urban heat island) 

ɹʇʃɸ ï ɹʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ 

ɻʀʉ ï ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʀʉʆɻɼ ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʎʄʈ ï ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ 

PCL ï ʋʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʧʝʰʝʭʦʜʘ (Pedestrian Comfort Level) 

IoT ï Internet of Things (ʀʥʪʝʨʥʝʪʚʝʱʝʡ) 

ɸʌʉ ï ɸʵʨʦʬʦʪʦʩʲʸʤʢʘ (ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʝ ʬʦʪʦʛʨʘʬʠʠ 
(ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ) ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʩʦʪʳ 
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ɺɺɽɼɽʅʀɽ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʦʧʨʦʩʳ ʫʣʫʯʰʝʥʠ ̫ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʝʨʝʭʦʜʘ 

ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʪʨʘʝʢʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʚ ʚʠʜʝ çʋʤʥʦʛʦè ʛʦʨʦʜʘ, 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ. ʉʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʣʘʥʘʭ 

ʨʘʟʚʠʪʠʷ ʂʘʟʘʭʩʪʘʥʘ-2025, 2050 [1]. ʇʨʠʦʨʠʪʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʡ ʫʨʙʘʥʠʟʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʦʨʦʜʦʚ 

ʂʘʟʘʭʩʪʘʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠʥʜʝʢʩʘʤ ʙʝʟʦʧʘʩʥʳʭ ʛʦʨʦʜʦʚ, ʨʘʟʚʠʪʠʝ ʚ 

ʢʦʥʪʝʢʩʪʝ ʤʠʨʦʚʦʛʦ ʪʨʝʥʜʘ ï çʫʤʥʦʛʦ ʛʦʨʦʜʘè. ʆʙʝʩʧʝʯʝʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʠʩʘʥʳ ʚ ɻʣʘʚʝ 2. ʉʪʘʪʴʷ 7. 

çʇʨʘʚʘ ʛʨʘʞʜʘʥ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚè, ɿʘʢʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 16 ʠʶʣʷ 2001 ʛʦʜʘ ˉ242, çʆʙ ʘʨʭʠʪʝʢʪʫʨʥʦʡ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥè [2]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ɸʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʠʥʮʠʧʳ 

ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ 

ʩʠʩʪʝʤʝ ʫʤʥʦʛʦ ʛʦʨʦʜʘ. ɻʣʦʙʘʣʴʥʘʷ ʫʨʙʘʥʠʟʘʮʠʷ ʠ ʙʳʩʪʨʳʝ ʪʝʤʧʳ ʨʦʩʪʘ 

ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʦʙʦʩʪʨʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʝʪʦʜʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ.   

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʘʩʧʝʢʪʦʚ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʨʝʰʝʥʠʷ ʢʨʠʤʠʥʘʣʴʥʦʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʝʡ 

ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʤʝʪʦʜʘʤʠ.  ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʷʚʠʣ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ, ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʛʦʨʦʜʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩ ʫʯʘʩʪʠʝʤ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ, ʩʦʮʠʦʣʦʛʦʚ, 

ʢʨʠʤʠʥʘʣʠʩʪʦʚ, ʧʠʩʘʪʝʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʛʦ ʪʨʫʜʘ ʚ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʷʜ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʧʦʣʫʯʠʣʦ ʨʘʟʚʠʪʠʝ 

ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝïʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʝʩʪʫʧʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʜʘʣʝʝ CPTED). ʂʨʠʪʝʨʠʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʦʢʘʟʳʚʘʶʪ 

ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʨʝʜʳ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʦʨʦʜʦʚ. 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʚ 

ʦʙʱʝʩʪʚʝ ʘʢʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʉʪʨʝʤʠʪʝʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʝʠʟʙʝʞʥʦʩʪʴ 

ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦè ʛʦʨʦʜʘ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʪʘʚʷʪ ʥʦʚʳʝ 

ʟʘʜʘʯʠ ʧʝʨʝʜ ʘʨʭʠʪʝʢʪʦʨʘʤʠ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʷʤʠ, ʜʠʟʘʡʥʝʨʘʤʠ ʠ ʩʪʨʦʠʪʝʣʷʤʠ ʚ 

ʚʦʧʨʦʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʢʦʥʮʝʧʮʠʷ çʫʤʥʳʡ ʛʦʨʦʜè ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʢʘʢ ʥʦʚʦʝ ʠʟʤʝʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶʜʝʡ 
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ʚ ʛʦʨʦʜʘʭ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʠʣʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʪ.ʜ., ʧʦʨʦʡ ʧʦʜʤʝʥʷʷ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦʙʲʝʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʘʥʠʡ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʦʪʭʦʜʷʪ ʥʘ 

ʚʪʦʨʦʡ ʧʣʘʥ. ʋʧʦʨ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʘʩʧʝʢʪʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʝ, ʙʝʟ ʫʜʝʣʝʥʠʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦïʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ 

ʧʨʠʝʤʘʤ, ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʴʰʠʤ ʬʠʥʘʥʩʦʚʳʤ ʟʘʪʨʘʪʘʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ɸʥʘʣʠʟ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ çʫʤʥʳʭ ʛʦʨʦʜʦʚè, ʚ ʢʦʪʦʨʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʚʳʩʦʢʠʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. ʇʦʵʪʦʤʫ, ʥʦʚʳʝ çʫʤʥʳʝ ʛʦʨʦʜʘè 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʨʝʰʝʥʠʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʠïʟʘʩʝʣʝʥʠʝ ʛʦʨʦʜʘ ʣʶʜʴʤʠ. 

ʇʦ-ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʫʯʝʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʢʦʥʪʝʢʩʪʘ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʛʨʘʞʜʘʥ ʩʪʨʘʥʳ. ʇʦʵʪʦʤʫ, ʚ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ çʫʤʥʳʭ ʛʦʨʦʜʦʚè, 

ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʪʘʥʦʚʷʪʩʷ ï ʫʯʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʫʯʘʩʪʠʝ ʛʦʨʦʞʘʥ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʝʟʦʧʘʩʥʦʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʆʜʥʠʤ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ï ʮʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ 

ʛʦʨʦʜʘ. ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʮʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ 

ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʪʨʝʥʜʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ 

ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʛʦʨʦʜʘè. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʨʤʠʥʦʚ: çʮʠʬʨʦʚʦʡ 

ʜʚʦʡʥʠʢè, çʚʠʨʪʫʘʣʴʥʳʡ ʜʚʦʡʥʠʢè, çʢʠʙʝʨʛʦʨʦʜè, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʤʦʜʝʣʠ 

ʠʤʝʶʪ ʝʜʠʥʫʶ ʮʝʣʴ ï ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʢʘʯʝʩʪʚ ʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ 

ʘʧʨʦʙʠʨʦʚʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ, ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʵʣʝʤʝʥʪʦʚ ʜʠʟʘʡʥʘ ʠ ʪ.ʜ. ɺ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʠʬʨʦʚʦʡ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʯʘʩʪʠʝ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʨʘʟʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ: ʘʨʭʠʪʝʢʪʦʨʦʚ, ʜʠʟʘʡʥʝʨʦʚ, ʩʦʮʠʦʣʦʛʦʚ, ʢʨʠʤʠʥʘʣʠʩʪʦʚ, 

IT-ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ɺʳʙʦʨ ʢ ʫʯʘʩʪʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʦʛʦ 

ʧʨʦʬʠʣʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʜʝʡ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʘʣʠʟʦʚʘʪʴ ʠʣʠ ʨʝʰʠʪʴ ʚ 

ʩʪʨʫʢʪʫʨʝ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʧʨʦʙʠʨʦʚʘʪʴ 

ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʝʢʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʩʜʝʣʘʝʪ ʮʠʬʨʦʚʫʶ ʪʨʝʭʤʝʨʥʫʶ 

ʤʦʜʝʣʴ ʛʦʨʦʜʘ ʦʩʥʦʚʥʳʤ ʧʨʦʚʦʜʥʠʢʦʤ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʚ 

ʂʘʟʘʭʩʪʘʥʝ. 

ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʛʦʨʦʜʘè, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʚ ʛʦʨʦʜʘʭ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ 

ʚʩʝʭ ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ ʛʦʨʦʜʘʭ ʨʘʩʪʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ʕʪʦʪ ʬʘʢʪʦʨ 

ʦʩʦʙʝʥʥʳʤ ʪʝʤʧʦʤ ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʝʨʠʦʜ ʫʯʝʙʥʦʛʦ ʩʝʟʦʥʘ, ʚ ʛʦʨʦʜʘʭ, ʛʜʝ 
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ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʰʠʭ ʠ ʩʨʝʜʥʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʵʪʠ ʛʦʨʦʜʘ ʩʪʘʥʦʚʷʪʩʷ ʮʝʥʪʨʦʤ ʧʨʠʪʷʞʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʚʦʨʘʯʠʚʘʶʪ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ. ɹʦʣʴʰʠʝ ʪʝʤʧʳ ʠ ʦʙʲʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʪʁ ʫʩʣʦʞʥʝʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʞʠʪʝʣʷʤʠ ʜʠʥʘʤʠʯʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʠʟʫʘʣʴʥʦʤʫ ʜʠʩʢʦʤʬʦʨʪʫ, 

ʥʘʨʫʰʠʪʴ ʚʠʜʝʦʵʢʦʣʦʛʠʶ, ʩʥʠʟʠʪʴ ʵʩʪʝʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʦ ʨʘʡʦʥʘ ʠ ʚ ʮʝʣʦʤ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʆʩʦʙʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʶʪ ʚʦʧʨʦʩʳ ʪʦʯʝʯʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʠʭ ʚʳʩʦʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʟʜʘʥʠʷʤ, ʵʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʵʩʪʝʪʠʯʝʩʢʦʡ ʧʘʥʦʨʘʤʳ, ʠʥʩʦʣʷʮʠʠ, 

ʢʘʯʝʩʪʚʦ ʠ ʢʦʤʬʦʨʪ ʜʚʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ. ʀʤʝʶʪʩʷ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ 

ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʂ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʥʘʣʠʯʠʝ ʚ 

ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʝʰʝʥʠʠ ʞʠʣʳʭ ʟʜʘʥʠʡ ʛʣʫʭʠʭ ʥʝ 

ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʨʮʦʚ, ʧʣʦʭʦʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʧʦʜʲʝʟʜʘʭ, 

ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʬʦʨʪʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʪ.ʜ. ʂ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ 

ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʷʪʩʷ ʟʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʠ ʟʘʥʠʤʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʞʠʣʳʭ 

ʦʙʲʝʢʪʦʚ ʩʜʘʶʪʩʷ ʚ ʘʨʝʥʜʳ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʯʘʩʪʦʡ ʩʤʝʥʝ ʢʚʘʨʪʠʨʦʩʲʝʤʱʠʢʦʚ, 

ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʧʨʦʙʣʝʤʳ ʦʪʩʫʪʩʪʚʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʩʦʟʜʘʶʪ 

ʜʠʩʢʦʤʬʦʨʪ ʢʘʢ ʜʣʷ ʞʠʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʧʝʰʝʭʦʜʦʚ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʦʩʥʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʤʳ, 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʛʦʨʦʜʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʠʥʜʝʢʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʥʦʚʫ ʠʥʜʝʢʩʦʚ ʩʦʩʪʘʚʣʷʶʪ ʩʦʟʜʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʭʦʜʴʙʳ, ʩʥʠʞʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʣʶʜʝʡ. ʆʆʅ ʚ ʨʝʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʦʙʦʟʥʘʯʠʣ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʛʦʨʦʜʦʚ, ʵʪʦ ï ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [3]. 

ʇʦʵʪʦʤʫ, ʚʳʜʚʠʞʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʣʘʥʝ ʚʠʜʝʥʠʡ ʠ ʨʝʰʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʝʟʦʧʘʩʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʢʦʥʮʝʧʮʠʷ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʝʰʝʥʠʷ 

ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚʥʝʩʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ, ʚ ʧʦʚʳʰʝʥʠʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʢʘʟʘʭʩʪʘʥʮʝʚ ʚ ʛʦʨʦʜʘʭ. ɸ, ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ çʫʤʥʳʡ ʛʦʨʦʜè ʚ ʂʘʟʘʭʩʪʘʥʝ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ: 

çʟʘʱʠʱʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦè, çʩʦʮʠʘʣʴʥʳʡ ʫʨʙʘʥʠʟʤè, çʫʤʥʳʡ ʛʦʨʦʜè. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʚ ʢʦʥʪʝʢʩʪʝ ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʛʦ çʫʤʥʦʛʦ ʛʦʨʦʜʘè. 
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ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɸʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʠʝʤʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ: ʨʘʟʨʘʙʦʪʘʪʴ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʢʦʥʮʝʧʮʠʶ 

ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ï ʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ; 

ï ʚʳʷʚʠʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠ,̫ 

ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ; 

ï ʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ 

ʨʝʰʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʤʥʳʭ ʛʦʨʦʜʘʭ; 

ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʚ 

ʂʘʟʘʭʩʪʘʥʝ; 

ïʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ çʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚè; 

ï ʦʮʝʥʠʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʨʘʡʦʥʘ ʠ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʢʨʠʤʠʥʘʣʴʥʫʶ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʫʶ, 

ʩʝʡʩʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʢʦʥʮʝʧʮʠʶ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ʛʦʨʦʜʘ ʜʣʷ ʫʩʣʦʚʠʡ ʂʘʟʘʭʩʪʘʥʘ. 

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʤʳ: ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʩʪʘʣʠ 

ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʘʤ 

ʬʫʥʢʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʣʠʷʥʠʷ ʦʙʨʘʟʘ, ʬʦʨʤʳ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʯʝʣʦʚʝʢʦʤ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʣʠʷʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʥʜʝʥʮʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʩʪʝʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʠʟʫʯʝʥʳ ʚ ʪʨʫʜʘʭ: ɿʠʪʪʝ ʂ. 

[4], ɻʠʜʠʦʥ ɿ. [5], ʃʠʥʯ ʂ. [6, 7], ʂʦʨʙʴʝʟʝ ʃ. [8], ɻʫʪʥʦʚ ɸ.ʕ. [9], ɻʣʘʟʳʯʝʚ ɺ.ʃ. 

[10, 11], ʀʢʦʥʥʠʢʦʚ ɸ.ɺ. [12], ʈʘʧʧʘʧʦʨʪ. ɸ.ɻ. [13], ʉʘʙʠʪʦʚ ɸ.ʈ. [14], 

ʉʪʝʧʘʥʦʚ ɸ.ɺ., ʀʚʘʥʦʚʘ ɻ.ʀ., ʅʝʯʘʝʚ ʅ.ʅ. [15], ʃʝʞʘʚʘ ʀ.ɻ., [16], 

ɻʣʘʟʳʯʝʚ ɺ.ʃ., ɻʦʣʮɹ ɻ.ɸ., ʠ ʜʨ. [17], ɿʘʙʝʣʴʰʘʥʩʢʠʡ ɻ.ɹ., ʄʠʥʝʨʚʠʥ ɻ.ɹ. [18], 

ɻʝʡʣ ʗ. [19]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʢʦʤʬʦʨʪʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ: ɼʞʝʢʦʙʩ ɼ. [20], ɼʞʝʬʬʨʠ ʈ. 

[21], ʅʴʶʤʘʥ ʆ. [22], ɺʫʜ [23, 24], ɸʥʜʞʝʣ ʕ.ʐ. [25], ʂʨʦʫ ʊ. [26], ʇʘʪʨʠʩʠʷ ʠ 

ʇʦʣ ɹʨʘʪʠʥʛʝʤ [27], ʈʦʥʘʣʴʜ ɺ. ʂʣʘʨʢ ʠ ʇʘʪʨʠʩʠʷ ʄʵʡʭʴʶ [28], ʇʦʣʷʥʮʝʚʘ ɽ. 

[29], ʇʦʤʦʨʦʚ ʉ.ɹ. [30], ɸʭʤʝʜʦʚʘ ɸ.ʊ. [31] ʠ ʜʨ.  
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ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʠʨʘʣʠʩʴ ʥʘ ʪʨʫʜʳ: ʃʝ 

ʂʦʨʙʶʟʴʝ [32], ɸʨʦʥʠʥʘ ɼʞ. [33], ɹʦʣʴʰʘʢʦʚ ɺ.ɺ. [34], Norberg-Schulz C. [35]. 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʡʩʤʦʩʪʦʡʢʠʭ ʟʜʘʥʠʡ: 

ɸʨʥʦʣʴʜ ʂ. ʠ ʈʝʡʪʝʨʤʘʥ ʈ. [36], ʀʩʭʦʜʞʘʥʦʚʘ ɻ.ʈ [37].  

ɺʟʘʠʤʦʩʚʷʟʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʢʦʥʪʝʢʩʪʝ 

çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʠʩʩʣʝʜʦʚʘʥʳ ʘʚʪʦʨʘʤʠ: ʉʘʜʚʦʢʘʩʦʚʘ ɻ.ɸ. [38], 

Figueiredo S.M., Krishnamurthy S., Schroeder T. [39], Sharma and Swati R. [40], 

Vangelis A., Elias T., Henrich C. Pºhls, Adam K., Alessandro B., [41], Uday C., 

Arindam B., Jenia M. and Sushobhan M. [42], Mady M., Asmaa I., Mohamed F. [43]. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʪʨʝʭʤʝʨʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʠʝʤʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʥʪʝʢʩʪʦʤ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʜʣʷ ʫʩʣʦʚʠʡ ʂʘʟʘʭʩʪʘʥʘ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʧʨʦʚʝʜʝʥʠʠ  ʢʦʤʧʣʝʢʩʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʡʦʥʘ ʛʦʨʦʜʘ ɸʣʤʘʪʳ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʩʪʨʘʪʝʛʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʣʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ çʫʤʥʳʭ ʛʦʨʦʜʦʚè ʚ ʂʘʟʘʭʩʪʘʥʝ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʫʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʛʨʘʬʠʯʝʩʢʦʡ ʧʨʝʟʝʥʪʘʮʠʝʡ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʝʡ ʩʦʙʨʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʘʨʭʠʚʥʳʭ ʬʦʪʦ ʠ ʚʠʜʝʦʠʩʪʦʯʥʠʢʦʚ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ: 

ï ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ, 

ʧʦʩʚʷʱʸʥʥʳʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʩ ʫʯʝʪʦʤ 

ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʩʧʝʢʪʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ï ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʜʭʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʚ 

ʩʠʩʪʝʤʝ çʫʤʥʦʛʦ ʛʦʨʦʜʘè;  

ï ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ çʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘè ʛʦʨʦʜʘ, ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʤʝʪʦʜʘ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ;  

ï ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʨʠʪʝʨʠʷʤ ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʝʡ; 

ï ʦʧʠʩʘʥʠʝ ʢʦʥʮʝʧʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʫʩʣʦʚʠʡ ʂʘʟʘʭʩʪʘʥʘ; 

ï ʦʧʠʩʘʥʠʝ ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʨʦʞʘʥ ʠ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ;  

ï ʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʟʜʘʥʠʡ, ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʫʣʠʮ, ʦʪʢʨʳʪʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʡʦʥʘ ʧʦ ʨʝʰʝʥʠʶ ʢʨʠʤʠʥʘʣʴʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ, ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ;  
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ï ʧʦʩʪʨʦʝʥʠʝ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʨʝʜʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʅʘʫʯʥʘʷ ʛʠʧʦʪʝʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʪʚʝʨʞʜʝʥʠʠ ʪʦʛʦ, ʯʪʦ ʮʠʬʨʦʚʘʷ 

ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʤʝʪʦʜʦʤ ʠ 

ʥʦʚʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʘʧʨʦʙʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʠʝʤʦʚ, 

ʨʝʰʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ çʫʤʥʦʛʦè ʛʦʨʦʜʘ. 

ɻʨʘʥʠʮʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʠʟʫʯʝʥʠʝʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʷʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʚʳʰʝʥʠʷ 

ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ.  

2. ʍʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʨʝʜʩʪʚʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʜʠʟʘʡʥʘ ʩʨʝʜʳ, 

ʥʘʯʠʥʘʷ ʩ 60-ʭ ʛʛ. XX ʚ. ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʢʣʶʯʘʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʥʮʠʧʳ 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʦʥʪʝʢʩʪʝ çʫʤʥʦʛʦ ʛʦʨʦʜʘè.  

3. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ ʩʦʩʪʘʚʣʷʶʪ ʪʝʨʨʠʪʦʨʠʶ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. 

4. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʛʨʘʥʠʮʳ ʚʢʣʶʯʘʶʪ ʚʩʝ ʪʠʧʳ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ ʠ ʦʪʢʨʳʪʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ.  

ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʷʪʩʷ: 

1. ʂʦʤʧʣʝʢʩ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʭʝʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʨʝʰʘʶʱʠʝ ʘʩʧʝʢʪʳ ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. 

2. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ 

ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚ ʩʠʩʪʝʤʝ çʫʤʥʦʛʦ ʛʦʨʦʜʘè. 

3. ɻʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. 

4. ʌʫʥʮʢʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. 

5. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʶ ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

6. ɻʨʘʬʠʯʝʩʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʚ ʂʘʟʘʭʩʪʘʥʝ. 

ʅʘʫʯʥʘʷ ʟʥʘʯʠʤʦʩʪʴ: ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʰʠʨʷʪ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʢʨʫʛ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʠʝʤʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʜʘʜʫʪ ʥʦʚʳʡ ʠʤʧʫʣʴʩ ʨʘʟʚʠʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ, 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʦʚʳʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ ʛʦʨʦʜʘʭ, ʚʥʝʩʝʪ ʚʢʣʘʜ ʚ ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ 

ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʟʨʘʙʦʪʢʝ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè ʛʦʨʦʜʦʚ ʂʘʟʘʭʩʪʘʥʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʘʧʨʦʙʘʮʠʠ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 
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ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʪ.ʜ. ʈʘʟʚʠʪʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʨʘʩʰʠʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

çɸʨʭʠʪʝʢʪʫʨʘè, çɼʠʟʘʡʥè, çʉʪʨʦʠʪʝʣʴʩʪʚʦè, çʂʨʠʤʠʥʦʣʦʛʠʷè, çʉʦʮʠʦʣʦʛʠʷè, 

çʕʢʦʣʦʛʠʷè. 
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ʪʨʝʭ ʨʘʟʜʝʣʦʚ, ʟʘʢʣʶʯʝʥʠ,̫ ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ï 136 

ʥʘʠʤʝʥʦʚʘʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ ï 129 ʠ 4 ʧʨʠʣʦʞʝʥʠʷ. 
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1 ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ɸʈʍʀʊɽʂʊʋʈʅʆ-

ɻʈɸɼʆʉʊʈʆʀʊɽʃʔʅʓʍ ʈɽʐɽʅʀʁ ɸʉʇɽʂʊʆɺ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ɻʆʈʆɼʉʂʆʁ ʉʈɽɼʓ 
 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʥʝʨʘʟʨʳʚʥʦ 

ʩʚʷʟʘʥʳ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʝʤ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ).  

ʀʟʫʯʘʝʪʩʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʢʨʠʤʠʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ 

ʘʩʧʝʢʪʘ. ʀʩʩʣʝʜʫʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʮʝʧʮʠʠ, ʪʝʨʤʠʥʘ ï 

CPTED. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ, ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ, ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʜʠʟʘʡʥʘ (CPTED). ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʞʠʣʳʭ ʨʘʡʦʥʦʚ ɸʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʨʭʠʪʝʢʪʦʨʘ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʷ, ʧʨʦʬʝʩʩʦʨʘ ʆ. ʅʴʶʤʘʥʘ.  

ʀʟʫʯʝʥʠʝ ʧʨʠʝʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʧʣʦʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʦʙʲʝʤʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ 

ʩʨʝʜʳ ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʨʦʣʴ 

ʛʦʨʦʜʩʢʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ. 

ʀʟʫʯʘʶʪʩʷ ʪʚʦʨʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʆʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʠʥʮʠʧʳ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʘʭ, ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ çʵʢʦʣʦʛʠʷ ʧʦʚʝʜʝʥʠʷè ʯʝʣʦʚʝʢʘ.  

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʟʫʯʘʝʪ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʴʶ ʠ ʧʝʰʝʭʦʜʥʳʭ ʪʨʦʪʫʘʨʦʚ. ʊʘʢ, ʢʘʢ ʧʦ-ʤʥʝʥʠʶ 

ʘʚʪʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʨʝʜʝ. ɸ, ʪʘʢʞʝ 

ʠʟʫʯʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʥʦʚʳʭ ʢʦʥʮʝʧʮʠʡ ʧʦ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ. 

ʉʝʡʩʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʘʩʧʝʢʪʦʚ ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʶ ʚʟʘʠʤʦʩʚʷʟʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ, ʩʪʠʣʠʩʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʡ ʟʜʘʥʠʡ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɸ ʪʘʢʞʝ, ʠʟʫʯʘʝʪʩʷ ʦʧʳʪ 

ʢʘʨʪʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʣʫʯʘʝ ʜʨʫʛʠʭ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʷʭ. 

 

1.1 ʂʨʠʤʠʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʣʳʭ ʨʘʡʦʥʦʚ  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʪʨʫʜʳ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʨʭʠʪʝʢʪʦʨʦʚ, 

ʢʨʠʤʠʥʦʣʦʛʦʚ, ʩʦʮʠʦʣʦʛʦʚ ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʨʦʣʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʘʩʧʝʢʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʠʤʠʥʘʣʴʥʦ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ). ɼʞʝʡʥ ɼʞʝʡʢʦʙʩ, ʕʣʠʟʘʙʝʪ ɺʫʜ, ʆʩʢʘʨ ʅʴʶʤʘʥ ʠ ʨʷʜ ʜʨʫʛʠʭ 

ʘʨʭʠʪʝʢʪʦʨʦʚ, ʩʦʮʠʦʣʦʛʦʚ, ʢʨʠʤʠʥʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʚʳʤʠ ʦʩʦʟʥʘʣʠ ʨʦʣʴ 
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ʩʦʮʠʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʚʳʜʚʠʥʫʣʠ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ.  

ɺ 1970 ʛ. ʆʩʢʘʨ ʅʴʶʤʘʥ ʠʩʩʣʝʜʦʚʘʣ ʠ ʦʧʨʝʜʝʣʠʣ ʨʷʜ ʧʨʠʥʮʠʧʦʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʧʨʝʩʪʫʧʥʦʩʪʠ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʴ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʩʤʝʰʘʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, 

ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ, ʚʠʟʫʘʣʴʥʘʷ ʥʘʜʝʞʥʦʩʪʴ (ʇʨʠʣʦʞʝʥʠʝ ɹ). ʉʦʪʨʫʜʥʠʢʠ 

ʧʨʦʝʢʪʘ ʧʦʩʝʪʠʣʠ ʦʙʲʝʢʪʳ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 15 ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ 

ʩʪʨʘʥʳ ʪʘʢʠʝ ʢʘʢ ʅʴʶ-ʁʦʨʢ, ɹʦʩʪʦʥ, ʄʠʥʥʝʘʧʦʣʠʩ, ʂʣʠʚʣʝʥʜ ʠ ʌʠʣʘʜʝʣʴʬʠʠ, 

ʚʩʝʛʦ ʙʳʣʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʙʦʣʝʝ 7500 ʝʜʠʥʠʮ ʞʠʣʴʷ. ɸʚʪʦʨʳ ʧʨʦʝʢʪʘ 

ʧʨʦʚʦʜʠʣʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ, ʘʥʢʝʪʳ ʟʘʧʦʣʥʷʣʠʩʴ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ 

ʞʠʣʠʱʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, 

ʞʠʣʴʮʘʤʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʧʦʩʝʱʝʥʠʷ ʩʘʡʪʘ ʠ 

ʦʧʨʦʩʘ, ʘʚʪʦʨ ʨʘʟʨʘʙʦʪʘʣ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʛʠʧʦʪʝʟʳ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ.   

ɺʝʩʥʦʡ ʚ 1964 ʛʦʜʘ, ʢʦʛʜʘ ʛʨʫʧʧʘ, ʟʘʥʠʤʘʚʰʘʷʩʷ ʠʟʫʯʝʥʠʝʤ ʞʠʟʥʴ ʛʝʪʪʦ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʞʠʣʴʝ ʧʨʦʝʢʪʘ Pruitt-Igoe, ʥʘʯʘʣʘ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ 

ʚʣʠʷʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦʝ ʥʝʜʦʤʦʛʘʥʠʝ ʦʙʱʝʩʪʚʘ, 

ʧʨʝʩʪʫʧʥʦʩʪʴ, ʦʥʘ ʧʨʠʰʣʘ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʠ ʚʘʥʜʘʣʠʟʤ. ɺ ʧʨʦʝʢʪʝ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ: ʜʚʘ ʩʦʮʠʦʣʦʛʘ ï ʃʠ ʈʝʡʥʫʦʪʝʨʘ ʠ ʈʦʜʞʝʨʘ ʋʦʢʝʨʘ, ʜʚʘ ʘʨʭʠʪʝʢʪʦʨʘï

ʆʩʢʘʨ ʅʴʶʤʘʥ ʠ ʈʦʜʞʝʨ ʄʦʥʪʛʦʤʝʨʠ ʠ ʯʣʝʥʳ ʇʦʣʠʮʝʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʉʝʥʪ-

ʃʫʠʩʘ, ɸʥʛʣʠʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ 2 ʛʦʜʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʢʦʤʘʥʜʘ ʘʨʭʠʪʝʢʪʦʨʦʚ 

ʠ ʩʦʮʠʦʣʦʛʦʚ ʠʟ ʅʴ-ʁʁʦʨʢʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ, ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ ʧʣʘʥ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʚʣʠʷʝʪ ʥʘ ʯʘʩʪʦʪʫ ʧʨʝʩʪʫʧʥʦʩʪʠ ʠ ʚʘʥʜʘʣʠʟʤʘ. ʂʘʢ, ʚʳʙʠʨʘʷ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʪʦʪʠʧʳ, ʛʨʫʧʧʠʨʦʚʢʫ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʚʘʨʪʠʨʥʳʭ ʝʜʠʥʠʮ ʠ 

ʧʦʩʪʨʦʝʢ, ʨʘʟʤʝʱʝʥʠʝ ʜʦʨʦʞʝʢ, ʦʢʦʥ, ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ, ʜʚʝʨʝʡ ʠ ʣʠʬʪʦʚ, 

ʘʨʭʠʪʝʢʪʦʨʳ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦ ʩʦʟʜʘʶʪ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ, ʢʦʛʜʘ ʠʭ ʞʠʪʝʣʠ 

ʩʢʣʦʥʥʳ ʢ ʚʠʢʪʠʤʠʟʘʮʠʠ. ʅʘʧʨʦʪʠʚ, ʪʘʤ, ʛʜʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʘʨʝʥʜʘʪʦʨʘʤʠ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ʌʠʟʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʦʟʜʘʥʠʶ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʦʟʚʦʣʷʶʪ ʞʠʪʝʣʷʤ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʧʝʨʚʠʯʥʫʶ ʚʣʘʩʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʳʭ, ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʞʠʣʳʭ ʨʘʡʦʥʦʚ [44].   

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʢʣʶʯʘʝʪ ʧʨʦʝʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʠʣʴʷ, ʨʝʟʫʣʴʪʘʪʳ 

ʥʘʰʠʭ ʚʳʚʦʜʦʚ ʧʨʠʤʝʥʠʤʳ ʢ ʞʠʣʳʤ ʧʦʤʝʱʝʥʠʷʤ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʫʧʧ ʜʦʭʦʜʦʚ.  

ɺ ʠʪʦʛʝ, ʬʠʟʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʱʠʪʳ ʚʳʜʝʣʠʣʠʩ ɹ

ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʩʨʝʜ ʠ ʢʦʪʦʨʳʝ: 

ï ʩʣʫʞʘʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʬʝʨ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʚʣʠʷʥʠʝ ʧʫʪʝʤ ʜʝʣʝʥʠʷ 

ʞʠʣʦʡ ʩʨʝʜʳ ʥʘ ʧʦʜʟʦʥʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʞʠʣʴʮʳ ʤʦʛʫʪ ʣʝʛʢʦ ʧʨʠʥʷʪʴ 

ʩʦʙʩʪʚʝʥʥʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ; 

ï ʫʣʫʯʰʘʶʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʞʠʪʝʣʝʡ ʠ ʠʭ ʩʦʩʝʜʝʡ ʚʠʟʫʘʣʴʥʦ 

ʦʩʤʘʪʨʠʚʘʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʚʥʫʪʨʝʥʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʦʥʳ ʠʭ ʞʠʣʦʡ ʩʨʝʜʳ; 
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ï ʧʦʚʳʰʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʙʣʘʛʦʜʘʨʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

ï ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠ ʧʣʘʥʠʨʦʚʢʠ ʪʝʨʨʠʪʦʨʠʠ ʩʧʦʩʦʙʥʳ ʫʤʝʥʴʰʠʪʴ 

ʚʦʩʧʨʠʷʪʠʝ ʩʚʦʝʦʙʨʘʟʠʷ ï ʫʷʟʚʠʤʦʩʪʠ, ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ ʠ ʩʪʠʛʤʘʪʠʟʘʮʠʠ 

ʞʠʣʠʱʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʠʭ ʞʠʣʴʮʦʚ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʭʘʨʘʢʪʝʨʝ 

ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ ʝʛʦ ʩʦʚʝʨʰʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʠ ʞʠʣʳʭ ʟʜʘʥʠʷʭ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ). ʇʦʩʢʦʣʴʢʫ ʤʝʩʪʦ ʧʨʦʠʩʰʝʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʞʠʣʠʱʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘʚʪʦʨʳ ʩʤʦʛʣʠ ʫʟʥʘʪʴ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʦʧʘʩʥʳʝ ʟʦʥʳ ʚ ʞʠʣʠʱʥʳʭ ʧʨʦʝʢʪʘʭ ʠ ʠʟʤʝʨʠʪʴ ʩʪʝʧʝʥʴ, ʚ 

ʢʦʪʦʨʦʡ ʬʠʟʠʯʝʩʢʠʡ ʜʠʟʘʡʥ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ɺʦʟʤʦʞʥʦ, ʥʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʠʟ ʮʠʬʨ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 70 

ʧʨʦʮʝʥʪʦʚ ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʩʦʚʝʨʰʘʶʪʩʷ ʚʥʫʪʨʠ ʞʠʣʳʭ 

ʟʜʘʥʠʡ. ʉʶʜʘ ʚʭʦʜʷʪ ʧʦʯʪʠ ʚʩʝ ʩʝʨʴʝʟʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ: ʛʨʘʙʝʞʠ, ʢʨʘʞʠ ʩʦ 

ʚʟʣʦʤʦʤ, ʢʨʘʞʠ, ʠʟʥʘʩʠʣʦʚʘʥʠʷ ʠ ʫʛʦʣʦʚʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʥʘʧʘʜʝʥʠʷ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʟʜʘʥʠʷ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʧʦʥʠʤʘʶʪʩʷ ʧʨʝʩʪʫʧʥʠʢʘʤʠ ʢʘʢ 

ʨʘʡʦʥʳ, ʛʜʝ ʝʛʦ ʞʝʨʪʚʘ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʘ. ɺʦ ʤʥʦʛʦʤ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʣʠʪʠʢʠ, ʧʨʦʝʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʥʦʤʞʠʣʴʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʥʫʪʨʝʥʥʝʝ ʫʙʨʘʥʩʪʚʦ ʟʜʘʥʠʡ ʩʪʨʘʜʘʝʪ ʦʪ ʠʜʝʠ ʙʳʪʴ ʧʫʙʣʠʯʥʳʤ ʧʦ 

ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʢʨʳʪʳʤ ʦʪ ʚʟʦʨʘ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʠʟʚʣʝʯʴ ʚʳʛʦʜʫ ʠʟ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʤʝʩʪʘʤʠ ʥʘʰʠʭ ʛʦʨʦʜʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʪʘʢʞʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʢʦʥʢʨʝʪʥʳʝ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʟʜʘʥʠʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ 

ʷʚʣʷʶʪʩʷ ʣʠʬʪʳ (ʥʘ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 50 ʧʨʦʮʝʥʪʦʚ ʚʩʝʭ ʛʨʘʙʝʞʝʡ), 

ʚʭʦʜʥʳʝ ʛʨʫʧʧʳ (5% ʛʨʘʙʝʞʝʡ), ʧʦʞʘʨʥʳʝ ʣʝʩʪʥʠʮʳ ʠ ʢʦʨʠʜʦʨʳ (ʥʘ ʢʦʪʦʨʳʝ 

ʧʨʠʭʦʜʠʪʩʷ 20% ʛʨʘʙʝʞʝʡ). ɺʩʝ ʯʝʪʳʨʝ ʵʣʝʤʝʥʪʘ ʷʚʣʷʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʥʦ ʩʢʨʳʪʳ ʦʪ ʚʩʝʦʙʱʝʛʦ ʦʙʦʟʨʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʤʝʩʪʘ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩ ̫ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ, 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʣʴʟʫ ʚ ʧʦʚʳʰʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʥʪʝʨʴʝʨʳ ʟʜʘʥʠʡ ʩ ʚʳʩʦʢʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʩʚʦʝʦʙʨʘʟʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʝʜʠʥʠʮʳ ʠ ʦʙʱʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʝʩʪʥʠʮʳ 

ʜʦʩʪʫʧʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʞʠʪʝʣʝʡ ʨʘʟʚʠʚʘʪʴʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʠ 

ʧʨʦʷʚʣʷʪʴ ʟʘʙʦʪʫ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʭ ʞʠʣʠʱʘ. 

ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʣʝʩʪʥʠʯʥʘʷ ʩʠʩʪʝʤʘ ʠ ʢʦʨʠʜʦʨ ʚ 

ʞʠʣʦʤ ʜʦʤʝ ʚ ɹʨʫʢʣʠʥʝ. ʉʦʟʥʘʪʝʣʴʥʘʷ ʧʦʧʳʪʢʘ ʩʦ ʩʪʦʨʦʥʳ ʘʨʭʠʪʝʢʪʦʨʦʚ 

ʦʧʨʝʜʝʣʠʪʴ ʙʝʟʦʧʘʩʥʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʟʦʥʳ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʜʦʢʘʟʘʣʠ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʥʠʞʝʥʠʶ ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʞʠʣʳʭ ʜʦʤʘʭ. 

ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʙʳʣ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʢʦʥʮʝʧʮʠʠ 

ʆ. ʅʴʶʤʘʥʘ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʵʪʘʧʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʦʙʱʝʡ ʟʦʥʳ ʚʝʩʪʠʙʶʣʷ ʢ 

ʢʚʘʨʪʠʨʘʤ. ɼʝʪʷʤ ʨʘʟʨʝʰʝʥʦ ʠʛʨʘʪʴ ʚ ʦʙʱʠʭ ʢʦʨʠʜʦʨʘʭ. ɼʚʝʨʠ ʚ ʢʚʘʨʪʠʨʳ 
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ʦʙʳʯʥʦ ʜʝʨʞʘʪ ʩʣʝʛʢʘ ʧʨʠʦʪʢʨʳʪʳʤʠ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʤʘʪʝʨʷʤ ʩʣʝʜʠʪʴ ʟʘ 

ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʵʪʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ [8, ʩ. 3-300]. ɼʨʫʛʠʤ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʨʠʤʝʨʦʤ ʧʦʚʳʰʘʶʱʠʡ ʢʨʠʪʝʨʠʡ ʢʨʠʤʠʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ï 

ʧʨʦʩʪʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʦʢʦʥʥʳʭ ʧʨʦʝʤʦʚ. ʆʢʥʘ ʙʳʣʠ ʚʩʪʘʚʣʝʥʳ ʚ ʢʦʥʮʝ 

ʢʦʨʠʜʦʨʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʞʝ ʠ ʥʘ ʢʘʞʜʦʡ ʣʝʩʪʥʠʯʥʦʡ ʧʣʦʱʘʜʢʝ ʧʦʞʘʨʥʦʡ 

ʣʝʩʪʥʠʮʳ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʧʘʪʨʫʣʴʥʳʡ ʥʘ ʫʣʠʮʝ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʜʘʥʠʡ. ʋʟʢʠʝ 

ʢʦʨʠʜʦʨʳ ʚ ʞʠʣʳʭ ʩʪʨʫʢʪʫʨʘʭ ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʚʠʪʴ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ɺʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʢʦʨʠʜʦʨʘʤʠ ʤʦʞʥʦ ʚʝʩʪʠ ʪʦʣʴʢʦ ʠʟʥʫʪʨʠ ʢʚʘʨʪʠʨ, ʯʝʨʝʟ ʛʣʘʟʦʢ ʚ ʜʚʝʨʠ. ʆʜʥʠʤ 

ʠʟ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʚ ʢʦʨʠʜʦʨʘʭ, ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʘʮʠʷ 

ʦʢʦʥʥʳʭ ʧʨʦʝʤʦʚ ʚ ʩʪʝʥʝ. ʅʦ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʤʬʦʨʪʘ ʚʥʫʪʨʠ ʢʚʘʨʪʠʨʳ ʠ ʣʠʰʘʝʪ ʞʠʣʴʮʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʫʝʜʠʥʝʥʠʷ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ) [45, 46]. 

ʅʘ ʧʨʠʤʝʨʝ ʜʚʫʭ ʧʘʨʢʦʚ ʦʜʠʥʘʢʦʚʦʡ ʧʣʦʱʘʜʠ, ʥʦ ʨʘʟʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʤʬʦʨʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʞʠʪʝʣʝʡ. ɺ ʢʥʠʛʝ 

ʆ. ʅʴʶʤʘʥʘ ʧʨʠʚʝʜʝʥʳ ʜʦʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʛʦʨʦʜʩʢʠʝ ʧʘʨʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʧʨʦʧʦʨʮʠʠ, ʦʙʣʝʛʯʘʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʞʠʪʝʣʝʡ ʩ 

ʙʣʠʟʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʦʤʦʚ, ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʣʠʮ. ʇʦʵʪʦʤʫ ʜʣʠʥʥʳʝ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʪʦʥʢʠʝ ʧʘʨʢʠ ʦʜʠʥʘʢʦʚʦʡ ʧʣʦʱʘʜʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʢʚʘʜʨʘʪʥʳʭ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʙʦʣʝʝ ʧʨʦʩʤʘʪʨʠʚʘʝʤʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʨʠʥʮʠʧʳ çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ. 

ɺʥʫʪʨʝʥʥʠʝ ʧʦʤʝʱʝʥʠʷ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʟʦʥ, ʢʦʪʦʨʳʝ 

ʣʠʰʝʥʳ ʢʘʢʦʡ-ʣʠʙʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ. ɺʝʩʪʠʙʶʣʠ, ʣʠʬʪʳ, 

ʢʦʨʠʜʦʨʳ ʠ ʧʦʞʘʨʥʳʝ ʣʝʩʪʥʠʮʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʷʚʣʷʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤʠ, ʘ 

ʥʝ ʯʘʩʪʥʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʤʠ 

ʞʠʪʝʣʷʤʠ ʟʜʘʥʠʷ. ʆʜʥʘʢʦ ʵʪʠ ʟʦʥʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ 

(ʥʘʧʨʠʤʝʨ, ʫʣʠʮʳ) ʪʝʤ, ʯʪʦ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʣʠʙʦ ʧʘʪʨʫʣʴʥʦʡ ʧʦʣʠʮʠʠ, ʣʠʙʦ ʥʘʙʣʶʜʘʪʝʣʝʡ-ʞʠʣʴʮʦʚ. ʄʦʞʥʦ ʠ 

ʞʝʣʘʪʝʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʝʩʪʠʙʶʣʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ 

ʚʥʫʪʨʝʥʥʶʶ ʘʢʪʠʚʥʦʩʪʴ-ʧʦʣʫʯʝʥʠʝ ʧʦʯʪʳ, ʭʨʘʥʝʥʠʝ ʜʝʪʩʢʦʡ ʢʦʣʷʩʢʠ ʠ ʪ.ʜ.  

ʆʪʨʠʮʘʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʞʠʣʴʮʳ ʚʭʦʜʷʪ ʚ ʟʜʘʥʠʝ çʚʩʣʝʧʫʶè ʙʝʟ ʧʨʝʜʚʠʜʝʥʠ ̫ʪʦʛʦ, ʯʪʦ ʠʭ ʦʞʠʜʘʝʪ 

ʦʢʘʟʘʚʰʠʩʴ ʚʥʫʪʨʠ, ʦʥʠ ʧʦʣʥʦʩʪʴʶ ʠʟʦʣʠʨʦʚʘʥʳ ʧʦ ʟʨʠʪʝʣʴʥʳʤ ʠʣʠ ʩʣʫʭʦʚʳʤ 

ʥʘʙʣʶʜʝʥʠʷʤ ʣʶʜʝʡ ʚʥʫʪʨʠ ʢʚʘʨʪʠʨ ʠʣʠ ʩʥʘʨʫʞʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʜʘʥʠʷ. 

ʍʦʨʦʰʝʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ ʠʭ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʟʚʦʣʷʝʪ ʞʠʣʴʮʘʤ ʨʘʟʚʠʚʘʪʴ ʯʫʚʩʪʚʦ ʧʦʟʥʘʥʠʷ ʠ ʟʥʘʢʦʤʩʪʚʘ ʩ ʜʦʤʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʦʥʠ ʞʠʚʫʪ, ʝʛʦ ʦʢʨʫʞʝʥʠʝ ʠ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʨʷʜʦʤ ʩ 

ʥʠʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʦʧʨʦʩʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʶʜʠ ʚ ʮʝʣʦʤ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʟʜʘʥʠʝ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʠ ʢʘʢ ʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʳʝ, ʯʝʤ ʜʨʫʛʠʝ ʥʝʟʥʘʢʦʤʳʝ ʦʙʣʘʩʪʠ, ʜʘʞʝ ʝʩʣʠ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʭ ʦʥʠ 

ʦʧʘʩʘʶʪʩʷ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʝʝ ʦʧʘʩʥʳʤʠ, ʯʝʤ ʠʭ ʩʦʙʩʪʚʝʥʥʳʝ. 
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ʈʘʟʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʪʩʢʠ ʜʘʝʪ ʞʠʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʝʛʤʝʥʪ ʧʨʦʝʢʪʘ ʢʘʢ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ çʦʙʥʘʨʫʞʠʪʴè ʦʧʘʩʥʦʩʪʴ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ ʢʘʨʪʫ ʩʪʨʘʭʘ. ʅʘ ʚʩʝʭ ʢʘʨʪʘʭ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʞʠʪʝʣʝʡ, ʫʢʘʟʘʥʦ, ʯʪʦ ʛʜʝ ʧʨʦʯʥʳʝ ʜʦʨʦʞʢʠ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ 

ʜʠʟʘʡʥʦʤ ʧʣʦʱʘʜʦʢ, ʠ ʢʦʛʜʘ ʧʝʰʝʭʦʜʥʳʡ ʪʨʘʬʠʢ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚʜʦʣʴ 

ʧʨʝʜʩʢʘʟʫʝʤʳʭ ʤʘʨʰʨʫʪʦʚ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʨʠʩʢ ʠʣʠ ʦʧʘʩʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʪʘʤ, ʛʜʝ ʨʘʟʜʝʣʝʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʷʚʣʷʶʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ 

ʦʧʘʩʥʦʩʪʠ. ɺʦʟʥʠʢʘʝʪ ʚʝʣʠʯʘʡʰʠʡ ʩʪʨʘʭ ʧʝʨʝʜ ʧʨʝʩʪʫʧʥʦʩʪʴʶ ʚ ʩʠʪʫʘʮʠʷʭ, 

ʢʦʛʜʘ ʞʠʣʴʮʳ ʚʳʥʫʞʜʝʥʳ ʚ ʩʠʣʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʦʥʫ, ʢʦʪʦʨʫʶ 

ʦʥʠ ʩʯʠʪʘʶʪ ʦʧʘʩʥʦʡ, ʠʣʠ ʛʜʝ ʩʦʮʠʘʣʴʥʘʷ ʚʝʞʣʠʚʦʩʪʴ ʟʘʩʪʘʚʣʷʝʪ ʠʭ ʧʨʠʥʷʪʴ 

ʨʠʩʢʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʠʥʘʯʝ ʥʝ ʤʦʛʣʠ ʙʳ ʧʨʠʥʷʪʴ ʠʟ-ʟʘ ʩʪʨʘʭʘ. ɽʩʣʠ ʧʨʦʝʢʪ 

ʨʘʟʜʝʣʝʥ ʘʫʪʝʥʪʠʯʥʳʤ ʦʙʨʘʟʦʤ ʠ ʘʨʝʥʜʘʪʦʨʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʛʨʘʥʠʮʳ ʢʘʢ 

ʨʝʘʣʴʥʳʝ, ʦʧʘʩʥʳʝ ʨʘʡʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ, ʘ ʞʠʣʴʮʳ ʤʦʛʫʪ ʠʟʙʝʛʘʪʴ 

ʨʘʡʦʥʦʚ, ʩʯʠʪʘʶʱʠʭʩʷ ʦʧʘʩʥʳʤʠ, ʧʨʦʜʦʣʞʘʷ ʚʝʩʪʠ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ. 

ɺ ʩʦʩʪʘʚʣʝʥʥʦʡ ʢʘʨʪʝ ʩʪʨʘʭʘ ʞʠʪʝʣʠ ʫʢʘʟʘʣʠ ʥʘ ʚʳʙʦʨ ʤʘʨʰʨʫʪʘ, 

ʢʦʪʦʨʳʡ ʜʘʝʪ ʠʤ ʩʘʤʫʶ ʜʣʠʥʥʫʶ ʣʠʥʠʶ ʚʠʜʠʤʦʩʪʠ ʢ ʜʚʝʨʠ ʩʚʦʝʛʦ ʜʦʤʘ, 

ʠʟʙʝʛʘʷ ʫʛʣʦʚ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʪʁ ʥʝ ʚʦʟʤʦʞʥʳʤ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʝ ʫʚʝʜʦʤʣʝʥʠʝ 

ʦ ʪʦʤ, ʯʪʦ ʚʧʝʨʝʜʠ. ʇʦʨʘʟʠʪʝʣʴʥʦ, ʥʘʩʢʦʣʴʢʦ ʪʱʘʪʝʣʴʥʦ ʥʝʢʦʪʦʨʳʝ ʞʠʣʴʮʳ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʫʩʣʦʚʠʷ ʜʦʩʪʫʧʘ ʠ ʚʳʭʦʜʘ, ʠ ʢʨʦʧʦʪʣʠʚʦ ʚʳʷʚʣʷʶʪ ʣʫʯʰʠʡ ʠʟ 

ʩʝʨʠʠ ʧʣʦʭʠʭ ʤʘʨʰʨʫʪʦʚ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʠʤʠʥʘʣʴʥʦ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ 

ʷʚʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʟʜʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠ ʢʦʥʮʝʧʮʠʷ ʠʜʝʠ 

ʧʨʦʝʢʪʘ. ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʜʚʘ ʧʦʜʭʦʜʘ ʢ 

ʨʘʟʤʝʱʝʥʠʶ ʟʜʘʥʠʷ ʥʘ ʚʳʙʨʘʥʥʦʤ ʫʯʘʩʪʢʝ ʠ ʠʜʝʷ ʧʨʦʝʢʪʘ. ɺ ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ 

ʧʦʜʭʦʜʝ ʘʨʭʠʪʝʢʪʦʨ ʦʙʝʩʧʦʢʦʝʥ ʨʘʩʩʤʦʪʨʝʥʠʝʤ, ʢʘʞʜʦʛʦ ʟʜʘʥʠʷ ʢʘʢ 

ʟʘʢʦʥʯʝʥʥʦʛʦ ʠ ʦʪʜʝʣʴʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʠʩʢʣʶʯʘʷ ʣʶʙʦʝ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʠʣʠ ʦʪʥʦʰʝʥʠʷ ʟʜʘʥʠʷ ʥʘ 

ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʩ ʢʦʪʦʨʳʤ ʦʥ ʤʦʛ ʙʳ ʧʦʜʝʣʠʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʟʜʘʥʠʷʤʠ. ʄʘʣʦ 

ʫʩʠʣʠʡ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʪʦ, ʯʪʦʙʳ ʥʘʨʠʩʦʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ, ʩʢʦʨʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʦʙʣʶʜʝʥʠʝ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʂʦʤʧʦʟʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʝ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʶ ʟʜʘʥʠʡ ʠʤʝʝʪ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʝʟʥʳʭ ʦʙʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʩʪʘʥʦʚʠʪʩʷ 

ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ ʠʜʝʝʡ. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶïʦʨʛʘʥʠʯʝʩʢʠʡ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʦʤʘ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʩʤʦʪʨʘ ʟʜʘʥʠʡ ʠ ʪʝʨʨʠʪʦʨʠʡ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʝ 

ʮʝʣʦʝ. ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʠʟʘʡʥʘ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʪʦ, ʢʘʢ ʟʜʘʥʠʷ ʩʘʤʠ ʩʣʫʞʘʪ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʧʣʦʱʘʜʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʩʠʜʷʪ. ʆʨʛʘʥʠʟʘʮʠʷ 

ʚʲʝʟʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʦʧʨʝʜʝʣʝʥʥʳ ʩʘʤʦʡ ʬʦʨʤʦʡ ʦʙʲʝʢʪʘ, ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʜʦʩʪʫʧʘ ʢ ʚʭʦʜʥʳʤ ʟʦʥʘʤ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʚ 

ʧʣʘʥʝ ʟʜʘʥʠʷ. 

ʇʦʢʘʟʘʥʥʳʝ ʥʘ ʧʨʠʤʝʨʝ ʟʜʘʥʠʷ ɻ-ʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ, 
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ʯʪʦʙʳ ʢʘʩʘʪʴʩʷ ʫʣʠʮʳ ʚ ʜʚʫʭ ʢʨʘʡʥʠʭ ʪʦʯʢʘʭ. ɿʘʢʨʳʪʘʷ ʦʙʣʘʩʪʴ ʧʨʷʤʳʤ ʫʛʣʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʣʫʯʘʩʪʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʠʟ ʢʦʪʦʨʦʡ ʦʪʢʨʳʚʘʶʪʩʷ ʦʪ ʜʚʫʭ ʜʦ 

ʯʝʪʳʨʝʭ ʚʭʦʜʦʚ ʚ ʟʜʘʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʦʪʜʳʭʘ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʛʨʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʝʪʩʢʦʡ ʧʣʦʱʘʜʢʠ ʠ ʟʦʥʳ ʦʪʜʳʭʘ ʜʣʷ 

ʚʟʨʦʩʣʳʭ, ʫʩʠʣʠʚʘʝʪ ʝʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ. ʊʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʟʜʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʠʟʥʘʥʠʝ ʝʝ ʢʘʢ ʯʘʩʪʥʦʡ ʟʦʥʳ ʞʠʪʝʣʝʡ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʠʛʨʘ 

ʜʝʪʝʡ, ʠ ʦʪʜʳʭ ʚʟʨʦʩʣʳʭ, ʩʠʜʷʱʠʭ ʚʦ ʜʚʦʨʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʘʢʪʠʚʥʦʩʪʠ. ʅʘʰʠ ʠʥʪʝʨʚʴʶ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʞʠʪʝʣʠ ʦʩʚʝʜʦʤʣʝʥʳ ʦ 

ʙʦʣʴʰʠʥʩʪʚʝ ʣʶʜʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʜʦʤʝ ʠ ʢʦʪʦʨʳʝ ʜʝʣʷʪ ʩ ʥʠʤʠ ʵʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʅʝʟʥʘʢʦʤʮʳ ʣʝʛʢʦ ʧʨʠʟʥʘʶʪʩʷ, ʘ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʥʘʙʣʶʜʝʥʠʶ ʠ ʥʝʤʝʜʣʝʥʥʦʤʫ ʜʦʧʨʦʩʫ (ʇʨʠʣʦʞʝʥʠʝ ɹ). 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʞʠʣʦʤ ʨʘʡʦʥʝ 

ʷʚʣʷʝʪʩʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥʳ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʨʘʟʜʝʣʝʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʠ ʯʘʩʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʥʘʯʘʣʝ ʧʷʪʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʚ ʉʐɸ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʩʝʨʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ ʚʳʩʦʪʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʠʣʴʷ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ.  ʀʟ-ʟʘ ʪʨʝʙʦʚʘʥʠʷ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʞʝʣʘʥʠʷ ʩʦʭʨʘʥʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʟʝʤʣʠ ʙʝʟ ʧʦʩʪʨʦʝʢ, ʞʠʣʳʝ 

ʜʦʤʘ ʦʙʳʯʥʦ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʚʳʩʦʪʥʳʝ ʵʣʝʚʘʪʦʨʥʳʝ ʙʘʰʥʠ. ʕʪʦ ʙʳʣʦ ʚ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʘʨʭʠʪʝʢʪʦʨʦʚ ʩʪʨʦʠʪʴ 

ʙʦʣʴʰʠʝ ʚʳʩʦʪʥʳʝ ʧʨʦʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ PruittIgoe, ʙʳʣʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʤʦʪʠʚʠʨʦʚʘʥʦ ʥʝ ʵʢʦʥʦʤʠʢʦʡ ʠʣʠ ʞʝʣʘʥʠʝʤ ʩʦʭʨʘʥʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʩʚʦʙʦʜʥʦʡ, 

ʘ ʩʢʦʨʝʝ ʚ ʦʪʚʝʪ ʥʘ ʵʩʪʝʪʠʯʝʩʢʠʡ ʛʝʰʪʘʣʴʪ, ʬʦʨʤʘʣʴʥʳʡ ʛʝʰʪʘʣʴʪ ʃʝ ʂʦʨʙʶʟʴʝ 

ʠ ʜʨʫʛʠʭ ʧʠʦʥʝʨʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʕʪʦ ʙʳʣʦ ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʫʧʝʨʙʣʦʢʦʚ ʜʣʷ 

ʩʚʦʙʦʜʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʚʳʩʦʪʥʳʭ ʙʘʰʝʥ ʩ ʥʝʙʦʣʴʰʦʡ ʧʦʧʳʪʢʦʡ ʚʳʜʝʣʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʣʘʩʪʠ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʜʘʥʠʷ. 

ɺʳʩʦʪʥʳʝ ʟʜʘʥʠʷ ʙʳʣʠ ʦʪʢʨʳʪʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʧʦʩʪʦʷʥʥʳʤ 

ʥʘʩʝʣʝʥʠʝʤ, ʪʘʢ ʠ ʦʢʨʫʞʘʶʱʝʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɺʭʦʜ ʚ ʢʘʞʜʦʝ ʟʜʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʧʨʷʤʫʶ ʩ ʫʣʠʮʳ. ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ ʜʦʤʦʚ ʂʦʣʫʤʙʘ ʚ ʅʴʶ-

ʁʦʨʢʝ ʧʨʠʣʦʞʠʣʠ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʕʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜ ʚʭʦʜʥʳʤʠ ʟʦʥʘʤʠ, ʫʩʣʦʚʥʳ ʙʘʨʴʝʨʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʛʨʘʥʠʯʠʪʴ ʯʘʩʪʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʠ 

ʦʙʱʝʩʪʚʝʥʥʫʶ: ʥʝʚʳʩʦʢʠʝ ʟʘʙʦʨʳ, ʦʟʝʣʝʥʝʥʠʝ, ʣʝʩʪʥʠʮʳ ʠ ʪ.ʜ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʟʥʘʥʳ ʪʝʨʨʠʪʦʨʠʝʡ ʜʣʷ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʩʪʘʥʦʚʷʪʩʷ ʧʫʙʣʠʯʥʳʤʠ ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ.  

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʤʦʜʠʬʠʢʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʫʣʠʮʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʙʳʣʦ ʤʝʜʣʝʥʥʳʤ. ʉʠʤʚʦʣʠʯʝʩʢʠʝ 

ʧʦʨʪʘʣʳ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʢʘʞʜʦʤ ʢʦʥʮʝ ʫʣʠʮʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥ. ʏʘʩʪʴ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʫʣʠʮʳ ʟʘʩʪʨʦʝʥʘ ʠ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʪʘ ʜʣʷ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ. ʕʪʦ ʤʝʩʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʦ ʚ ʠʛʨʦʚʫʶ ʠ ʦʙʱʫʶ ʟʦʥʫ. ɾʠʪʝʣʠ 

ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʫʣʠʯʥʘʷ ʧʨʝʩʪʫʧʥʦʩʪʴ ʧʦʯʪʠ ʣʠʢʚʠʜʠʨʦʚʘʥʘ, ʯʪʦ ʠʭ ʞʠʣʠʱʘ 

ʛʨʘʙʷʪ ʛʦʨʘʟʜʦ ʨʝʞʝ. ɾʠʪʝʣʠ ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʝ ʥʘʯʘʣʠ ʩʘʞʘʪʴ ʩʘʜʳ ʠ 

ʩʨʘʟʫ ʦʧʨʝʜʝʣʷʪʴ ʫʯʘʩʪʢʠ ʨʷʜʦʤ ʩ ʠʭ ʜʦʤʘʤʠ. ɺ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʚʦʨʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʯʪʝʥʳ ʚʦʟʨʘʩʪ, ʠʥʪʝʨʝʩʳ, ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʩʝʭ 
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ʞʠʪʝʣʝʡ ʨʘʡʦʥʘ. ɺ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʟʦʥʠʨʦʚʘʥʠʠ ʜʘʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʝʩʪʴ 

ʠʛʨʦʚʳʝ ʧʣʦʱʘʜʢʠ ʩ ʫʯʪʸʤ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʝʪʝʡ, ʝʩʪʴ ʧʣʦʱʘʜʢʠ ʜʣʷ 

ʨʦʜʠʪʝʣʝʡ, ʧʨʦʛʫʣʠʚʘʶʱʠʭ ʩ ʢʦʣʷʩʢʘʤʠ, ʟʦʥʳ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʫʯʘʩʪʢʠ ʜʣʷ 

ʣʶʜʝʡ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʪ.ʜ. (ʇʨʠʣʦʞʝʥʠʝ ɹ).  

ɻʨʜʦʩʪʨʦʠʪʝʣʴʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʠ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʢʘʟʳʚʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ 

ʪʝʨʨʠʪʦʨʠʠ.  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʧʨʠʥʮʠʧʳ çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çWhitecross School & Sports Collegeè ʚ ɸʥʛʣʠʠ. ʅʘ 

ʛʨʘʥʠʮʝ ʜʦʨʦʛʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʛʨʘʞʜʝʥʠʷʤ, ʠ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʦʩʦʙʦʝ ʨʝʰʝʥʠʝ: ʰʢʦʣʴʥʦʝ ʧʦʣʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʚʧʝʨʝʜʠ, 

ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʝʛʦ ʩʧʦʨʪʠʚʥʳʡ ʩʪʘʪʫʩ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʛʨʘʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʣʫʞʘʪ ʛʨʘʥʠʮʝʡ ʚʩʝʛʦ 

ʫʯʘʩʪʢʘ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ ʟʜʘʥʠʷ ʠ ʨʘʟʜʝʣʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ, ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʠ ʧʝʰʝʭʦʜʦʚ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʧʦʨʪʠʚʥʦʝ 

ʧʦʣʝ, ʩʦʟʜʘʚʘʷ ʤʷʛʢʫʶ ʛʨʘʥʠʮʫ ʟʘʱʠʪʳ (ʇʨʠʣʦʞʝʥʠʝ ɹ). ʆʩʥʦʚʥʘʷ ʛʨʘʥʠʮʘ 

ʟʘʱʠʪʳ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʘʩʘʜʝ ʟʜʘʥʠʷ ʠ ʦʛʨʘʞʜʝʥʠʠ ʪʝʥʥʠʩʥʦʛʦ ʢʦʨʪʘ, 

ʢʦʪʦʨʳʝ ʧʨʦʩʪʠʨʘʶʪʩʷ ʧʦ ʰʠʨʠʥʝ ʫʯʘʩʪʢʘ. ɿʘ ʵʪʦʡ ʣʠʥʠʝʡ ʥʘʯʠʥʘʝʪʩʷ ʟʦʥʘ 

ʚʣʠʷʥʠʷ ʰʢʦʣʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʩʚʦʙʦʜʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ 

ʧʦ ʚʩʝʤ ʟʦʥʘʤ ʚʥʫʪʨʠ ʵʪʦʡ ʛʨʘʥʠʮʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʡ 

ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʪʢʠʭ ʦʯʝʨʪʘʥʠʡ ʧʣʘʥʘ ʙʳʣʠ ʫʯʪʝʥʳ 

ʭʦʨʦʰʠʝ ʣʠʥʠʠ ʦʙʟʦʨʘ. ʀʟ ʢʣʘʩʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʘʩʩʠʚʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ. ʌʦʨʤʘ ʧʝʨʝʚʝʨʥʫʪʦʡ ʙʫʢʚʳ "ʊ" ʚ ʙʣʦʢʘʭ ʢʣʘʩʩʥʳʭ ʢʦʤʥʘʪ ʩʦʟʜʘʣʘ 

ʧʨʦʙʣʝʤʫ "ʫʛʣʦʚ ʜʣʷ ʢʫʨʝʥʠʷ", ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʝʰʝʥʘ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʣʦʢʘ ʠ ʦʩʪʝʢʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʟʦʥ ʮʠʨʢʫʣʷʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʠʤʝʪʴ ʧʨʝʢʨʘʩʥʳʡ ʚʠʜ ʥʘ ʦʟʝʣʝʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩʥʘʨʫʞʠ, ʫʣʫʯʰʠʣʦ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʠ ʧʦʟʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʝʦʢʘʤʝʨ 

ʥʘʙʣʶʜʝʥʠʷ. ɺ ʦʪʥʦʰʝʥʠʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʚʦʨʦʪʘ ʛʣʘʚʥʦʛʦ ʚʭʦʜʘ 

ʦʪʢʨʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʜʚʘʞʜʳ ʚ ʜʝʥʴ. ɹʦʣʴʰʦʡ ʚʭʦʜʥʦʡ ʧʦʨʪʘʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʧʦ ʦʩʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʭʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʧʫʩʢ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ 

ʠ ʩʦʟʜʘʝʪ ʙʝʟʦʧʘʩʥʫʶ ʟʦʥʫ ʩʙʦʨʘ ʚ ʧʝʨʝʜʥʝʤ ʜʚʦʨʝ ʰʢʦʣʳ. ɺʪʦʨʦʡ ʦʭʨʘʥʷʝʤʳʡ 

ʚʭʦʜ ʥʘʭʦʜʠʪʩʷ ʩʙʦʢʫ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʥʝʫʯʝʙʥʳʝ ʯʘʩʳ. ʈʘʟʤʝʱʝʥʥʳʝ ʟʘ ʥʠʤ 

ʧʨʠʝʤʥʘʷ ʠ ʭʦʣʣ ʦʞʠʜʘʥʠʷ ʛʘʨʘʥʪʠʨʫʶʪ, ʯʪʦ ʥʝ ʙʫʜʝʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ. ʃʠʥʠʠ ʦʙʟʦʨʘ ʠʟ ʧʨʠʝʤʥʦʡ ʟʦʥʳ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʳ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʦʙʟʦʨ ʚʭʦʜʦʚ ʚ ʙʣʦʢʠ ʢʣʘʩʩʥʳʭ ʢʦʤʥʘʪ. ʂʨʳʰʘ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ 

ʟʘʱʠʱʝʥʘ ʩ ʧʦʤʦʱʴʶ ʚʳʩʪʫʧʘʶʱʠʭ ʟʘʱʠʪʥʳʭ ʨʝʰʝʪʦʢ, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʚʦʟʤʦʞʥʳʤ ʚʥʝʰʥʝʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʥʘ ʥʝʝ [29, ʩ. 10-15; 47, 48].  

ʊʘʢʞʝ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʥʮʠʧʳ ʢʦʥʮʝʧʮʠʠ CPTED ʚ ʉʐɸ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʶʨʝʤ, ʧʦʣʠʮʝʡʩʢʠʭ ʫʯʘʩʪʢʦʚ (ʇʨʠʣʦʞʝʥʠʝ ɹ). 

 

1.2 ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʉʧʝʮʠʘʣʠʩʪʳ ʨʘʟʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʠʟʫʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʦʛʦ ʘʩʧʝʢʪʘ, ʘ ʠʥʦʛʜʘ ʢʘʢ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʧʨʦʩ ʦ ʧʣʦʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʣʦʪʥʦʩʪʴ ʛʦʨʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ, ʥʦ ʩʧʦʨʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʫʩʪʦʡʯʠʚʦʤ ʛʦʨʦʜʩʢʦʤ ʜʠʟʘʡʥʝ, 

ʪʘʢʞʝ ʢʘʢ ʚʦʧʨʦʩ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʦʩʷʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʛʦʨʦʜʦʚ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ ʪʨʘʥʩʧʦʨʪʘ, ʯʝʤ ʚʳʰʝ 

ʧʣʦʪʥʦʩʪʴ, ʪʝʤ ʥʠʞʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ [32, ʩ. 3-200]. ʇʣʦʪʥʦʩʪʴ ʪʘʢʞʝ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʜʣʷ ʦʙʦʛʨʝʚʘ ʠ ʦʭʣʘʞʜʝʥʠʷ 

ʧʦʤʝʱʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʣʦʪʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ, ʯʝʤ ʚʳʰʝ 

ʧʣʦʪʥʦʩʪʴ, ʪʝʤ ʤʝʥʴʰʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʝʣʴ, 

ʧʝʨʝʚʝʜʝʥʥʳʭ ʠʟ ʟʝʣʝʥʳʭ ʚ ʟʘʩʪʨʦʝʥʥʳʝ. ʇʣʦʪʥʦʩʪʴ ʛʦʨʦʜʦʚ ʪʘʢʞʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʦʦʪʥʦʰʝʥʠʷ ʩ ʛʦʨʦʜʩʢʠʤ ʦʩʪʨʦʚʦʤ ʪʝʧʣʘ, ʯʝʤ ʚʳʰʝ 

ʧʣʦʪʥʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʤʬʦʨʪ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʠ ʚ 

ʧʦʤʝʱʝʥʠʷʭ. ʊʘʢ, ʢʘʢ ʯʝʤ ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʪʝʤ ʚʳʰʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠʟ-ʟʘ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ ʛʦʨʷʯʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ. 

ɿʘʜʘʯʘ ʛʦʨʦʜʩʢʦʛʦ ʜʠʟʘʡʥʝʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʩʧʦʟʥʘʪʴ ʵʪʠ 

ʧʨʦʪʠʚʦʨʝʯʠʷ, ʠ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʡ ʙʘʣʘʥʩ. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʙʨʦʩʳ 

ʇɻ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʛʦʨʦʜʩʢʦʡ ʜʠʟʘʡʥ: 

1. ʊʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ. ʉʤʝʰʘʥʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʘʥʩʧʦʨʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʩʪʠʤʫʣʠʨʫʝʪ ʭʦʜʴʙʫ ʠ ʝʟʜʳ ʥʘ 

ʚʝʣʦʩʠʧʝʜʝ, ʘ ʪʘʢʞʝ, ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʪʝʤ ʩʘʤʳʤ 

ʩʦʢʨʘʱʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʉʤʝʰʘʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢʞʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʨʫʛʠʝ ʚʳʛʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʙʦʣʴʰʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʫʩʣʫʛ 

ʜʣʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ (ʩʦʮʠʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʛʨʝʛʘʮʠʠ), 

ʩʦʢʨʘʱʝʥʠʝ ʟʝʤʣʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʦʜ ʜʦʨʦʛʠ ʠ ʧʘʨʢʦʚʢʠ ʠ ʪ.ʜ. ʉʤʝʰʘʥʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤʠ. 

2. ʊʝʢʩʪʫʨʘ ʠ ʧʣʘʥʠʨʦʚʢʘ ʛʦʨʦʜʘ (ʚʳʩʦʪʘ ʟʜʘʥʠʷ, ʰʠʨʠʥʘ ʫʣʠʮʳ) ʠ 

ʦʨʠʝʥʪʘʮʠʷ, ʮʚʝʪ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʛʦʨʦʜʩʢʦʡ ʦʩʪʨʦʚ ʪʝʧʣʘ (UHI). 

ɿʝʣʝʥʳʝ ʟʦʥʳ ʚʘʞʥʳ ʥʝ ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʤʷʛʯʝʥʠʶ UHI, 

ʥʦ ʪʘʢʞʝ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʧʦʛʣʦʪʠʪʝʣʠ ʫʛʣʝʨʦʜʘ. ɿʝʣʝʥʳʝ ʟʦʥʳ ʚʢʣʶʯʘʶʪ 

ʛʦʨʦʜʩʢʦʝ ʠ ʧʨʠʛʦʨʦʜʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʩʦʜʝʡʩʪʚʠʠ ʩʝʢʚʝʩʪʨʘʮʠʠ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝ, ʧʝʨʝʨʘʙʦʪʢʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʭʦʜʦʚ ʧʫʪʝʤ ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʷ ʠ ʚ ʧʦʦʱʨʝʥʠʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʦʯʥʳʭ ʚʦʜ [21, ʨ. 12-19].  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʣʥʝʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʰʠʨʠʥʘ ʫʣʠʮʳ ʠ ʦʨʠʝʥʪʘʮʠʷ, ʠ 

ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʀʟ-ʟʘ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʦʪʨʘʞʝʥʠʡ ʥʘ ʩʪʝʥʘʭ ʟʜʘʥʠʷ, ʯʘʩʪʴ ʧʘʜʘʶʱʝʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʠ ʜʦʩʪʠʛʘʝʪ ʧʨʝʜʝʣʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʨʦʛʨʝʚʫ ʚʳʩʦʪʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʥʘʛʨʝʚʘʥʠʶ ʚʦʟʜʫʭʘ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʢʦʤʬʦʨʪ ʢʘʢ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʪʘʢ ʠ ʥʘ 

ʫʣʠʮʝ. ɼʠʟʘʡʥ ʛʦʨʦʜʩʢʠʭ ʟʜʘʥʠʡ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʦʨʦʥ (ʚʳʩʦʪʘ ʟʜʘʥʠʷ/ʰʠʨʠʥʘ 

ʫʣʠʮʳ), ʪʦʣʱʠʥʘ ʩʪʝʥ, ʧʨʠʤʝʥʷʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʟʦʨʘ ʥʝʙʘ, 
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ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ, ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʧʣʦʚʦʡ ʢʦʤʬʦʨʪ ʚ ʩʨʝʜʝ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ) [49-51].  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ 

ʠ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ï ʧʨʘʚʠʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʧʦ ʩʪʦʨʦʥʘʤ 

ʩʚʝʪʘ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʟʜʘʥʠʡ, ʩ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʩʪʘʪʦʯʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ. ɿʜʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʧʦʟʚʦʣʷʶʪ ʙʣʦʢʘʤ ʧʦʟʘʜʠ ʧʨʠʥʠʤʘʪʴ ʚʝʪʝʨ, ʧʨʦʥʠʢʘʶʱʠʡ 

ʯʝʨʝʟ ʱʝʣʠ ʤʝʞʜʫ ʙʣʦʢʘʤʠ ʚ ʧʝʨʚʦʤ ʨʷʜʫ. ɺ ʞʘʨʢʦʤ ʚʣʘʞʥʦʤ ʢʣʠʤʘʪʝ ʚʘʞʥʦ, 

ʯʪʦʙʳ ʚʝʪʝʨ ʧʨʦʥʠʢʘʣ ʩʢʚʦʟʴ ʟʜʘʥʠʷ, ʧʨʦʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʚ ʚʠʜʝ ʜʦʨʦʛ, 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʪ.ʜ. ʈʷʜ ʛʣʘʚʥʳʭ ʫʣʠʮ/ʰʠʨʦʢʠʭ ʧʨʦʩʧʝʢʪʦʚ ʜʦʣʞʝʥ 

ʙʳʪʴ ʚʳʨʦʚʥʝʥ ʧʘʨʘʣʣʝʣʴʥʦ ʠʣʠ ʜʦ 30 ʛʨʘʜʫʩʦʚ ʢ ʛʦʩʧʦʜʩʪʚʫʶʱʝʤʫ ʚʝʪʨʫ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦʙʳ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʚʝʪʨʘ ʚ 

ʦʢʨʫʛʝ [48, ʩ. 25-30; 52-54].  

ɺ ʠʟʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʠʟʙʝʛʘʪʴ ʦʜʠʥʘʢʦʚʦʡ 

ʚʳʩʦʪʳ, ʰʠʨʠʥʳ ʠ ʜʣʠʥʳ ʟʜʘʥʠʡ. ʇʦ ʪʝʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʜʣʠʥʘ ʫʣʠʯʥʳʭ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ. ɹʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʥʠʝ ʠ 

ʫʩʠʣʝʥʠʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʝʪʨʘ ʚ ʟʘʩʪʨʦʝʥʥʫʶ ʟʦʥʫ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʤ. ɸʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʪʝʧʣʦʚʦʛʦ ʢʦʤʬʦʨʪʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʠ ʚ ʧʦʤʝʱʝʥʠʠ ʚ 

ʪʨʦʧʠʯʝʩʢʦʤ ʢʣʠʤʘʪʝ, ʨʝʢʦʤʝʥʜʫʶʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʜʝʢʩʫ:  

 

ʈ = S/(S+L) 

 

ʛʜʝ ʈ ï ʜʣʠʥʘ ʬʨʦʥʪʘ ʟʘʩʪʨʦʡʢʠ.  

ʆʜʥʘʢʦ ʦʧʪʠʤʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʟʜʘʥʠʡ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʪʨʘ, 

ʪʘʢʞʝ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ. ʕʪʦ ʥʘʠʣʫʯʰʘʷ ʦʨʠʝʥʪʘʮʠʷ 

ʟʜʘʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʝʪʨʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʧʦʤʝʱʝʥʠʡ.  

ʇʣʘʥʠʨʦʚʘʥʠʝ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʧʨʦʚʝʪʨʠʚʘʝʤʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʚʳʩʦʪʳ ʟʜʘʥʠʡ. ʈʘʟʥʘʷ 

ʚʳʩʦʪʘ ʟʜʘʥʠʡ ʚ ʨʘʡʦʥʝ ʠ ʫʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 

ʛʦʩʧʦʜʩʪʚʫʶʱʝʤʫ ʚʝʪʨʫ ʥʘʧʨʘʚʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʥʷʪʦ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ 

ʜʚʠʞʝʥʠʶ ʚʦʟʜʫʭʘ. ɺ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʷʭ ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ ʚʳʩʦʪʘ/ʰʠʨʠʥʘ ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʝ 3, ʪʘʢ, ʢʘʢ ʯʨʝʟʤʝʨʥʘʷ ʚʳʩʦʪʘ ʟʜʘʥʠʷ ʫʤʝʥʴʰʠʪ 

ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʭʘ.  

ʇʨʠ ʙʦʣʴʰʦʤ ʦʭʚʘʪʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʚʘʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʠʝ ʤʝʨʳ, 

ʢʘʢ ʦʪʩʨʦʯʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʯʪʦʙʳ ʩʨʝʜʥʝʝ ʧʦʢʨʳʪʠʝ ʟʝʤʣʠ ʧʦ ʩʦʩʝʜʩʪʚʫ ʤʦʛʣʘ 

ʙʳʪʴ ʦʟʝʣʝʥʝʥʘ. ʊʘʢʠʝ ʫʯʘʩʪʢʠ ʝʱʝ ʙʦʣʴʰʝ ʫʣʫʯʰʘʶʪ ʛʦʨʦʜʩʢʦʡ ʢʣʠʤʘʪ ʜʣʷ 

ʧʝʰʝʭʦʜʦʚ ʠ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ. ʊʘʤ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʦʪʢʨʳʪʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʨʘʟʦʚʘʪʴ 

ʧʨʦʭʦʜʳ ʠʣʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʢʦʨʠʜʦʨʳ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ï ʛʦʨʦʜʩʢʦʝ ʦʟʝʣʝʥʝʥʠʝ, ʪ.ʝ. ʦʙʰʠʨʥʘʷ ʧʦʩʘʜʢʘ 

ʜʝʨʝʚʴʝʚ ʚʜʦʣʴ ʜʦʨʦʛ, ʦʟʝʣʝʥʝʥʠʝ ʛʨʷʜʢʠ, ʛʦʨʦʜʩʢʠʝ ʧʘʨʢʠ ʠ ʛʦʨʦʜʩʢʠʝ ʩʘʜʳ, 
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ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘʠʣʫʯʰʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʪʜʳʭʘ ʠ 

ʧʨʦʞʠʚʘʥʠʷ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʢʘʢ ʩʨʝʜʩʪʚʘ ʫʣʫʯʰʝʥʠʷ ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʝʧʣʦʚʦʛʦ ʢʦʤʬʦʨʪʘ ʠ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʜʣʷ 

ʦʭʣʘʞʜʝʥʠʷ ʟʜʘʥʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʫʨʙʘʥʠʟʘʮʠʷ, 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʩʪʘʣʠ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʦ 

ʚʩʝʤ ʤʠʨʝ. ɺʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʝʢʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʦʟʜʦʨʦʚʣʝʥʠʶ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʦʨʦʜʘ, 

ʩʧʦʩʦʙʥʦʡ ʫʣʫʯʰʠʪʴ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʝʛʦ ʞʠʪʝʣʝʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʟʝʣʝʥʳʤʠ 

ʥʘʩʘʞʜʝʥʠʷʤʠ. ʕʪʦ ʤʝʩʪʘ ʨʘʚʝʥʩʪʚʘ, ʛʜʝ ʚʩʝ ʞʠʪʝʣʠ ʛʦʨʦʜʘ ʩʦʙʠʨʘʶʪʩʷ ʚʤʝʩʪʝ 

ʜʣʷ ʦʪʜʳʭʘ ʠ ʨʘʟʚʣʝʯʝʥʠʡ. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦʤʦʛʘʶʪ ʩʤʷʛʯʠʪʴ ʢʣʠʤʘʪ ʠ 

ʦʛʨʘʥʠʯʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ, ʘ ʪʘʢʞʝ ʧʨʠʥʦʩʷʪ ʚ ʥʝʛʦ ʧʨʠʨʦʜʫ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʥʠʭ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ, ʚ ʢʦʪʦʨʳʭ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʝʛʦ ʥʘʩʝʣʝʥʠʷ ʞʠʚʝʪ ʚ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ, ʘ ʥʝ ʚ ʜʦʤʘʭ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʘʜʘʤʠ. ʊʘʢʠʝ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʰʠʤʠ ʠʣʠ ʤʘʣʝʥʴʢʠʤʠ, ʥʦ ʦʥʠ ʜʦʣʞʥʳ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʦ ʚʩʝʤʫ ʛʦʨʦʜʫ, ʙʳʪʴ ʨʷʜʦʤ ʩʦ ʚʩʝʤʠ ʝʛʦ ʞʠʪʝʣʷʤʠ ʠ ʣʝʛʢʦ 

ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʥʠʭ. ʉʦʚʨʝʤʝʥʥʳʤ ʧʦʧʳʪʢʘʤ ʨʝʘʣʠʟʦʚʘʪʴ ʪʘʢʠʝ ʠʜʝʠ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʢʨʳʰʘʭ, ʥʘ ʬʘʩʘʜʘʭ ʟʜʘʥʠʡ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʦʤʦʚ ʩ ʪʝʨʨʘʩʘʤʠ, ʛʜʝ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ 

ʦʛʦʨʦʜ ʠ ʮʚʝʪʥʠʢ [55]. 

ɿʝʣʝʥʘʷ ʢʨʳʰʘ ï ʵʪʦ ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ, ʚʳʨʘʱʝʥʥʳʡ ʥʘ ʢʨʳʰʝ. ʊʘʢʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʟʘʪʝʥʷʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʠ 

ʦʪʚʦʜʠʪ ʪʝʧʣʦ ʦʪ ʚʦʟʜʫʭʘ ʟʘ ʩʯʝʪ ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʟʝʣʝʥʳʭ 

ʢʨʳʰ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʥʝ ʟʘʥʠʤʘʷ ʣʠʰʥʝʛʦ 

ʤʝʩʪʘ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʯʠʩʪʠʪʴ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʇʣʦʱʘʜʠ 

ʟʝʣʝʥʳʭ ʢʨʳʰ ʤʦʛʫʪ ʩʪʘʪʴ ʥʦʚʳʤʠ ʤʝʩʪʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 

ɿʝʣʝʥʳʝ ʢʨʳʰʠ ʤʦʛʫʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʟʝʣʝʥʳʭ ʟʦʥ, ʧʦʪʝʨʷʥʥʳʭ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʟʜʘʥʠʡ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ. ʄʥʦʛʠʝ ʥʘʩʝʢʦʤʳʝ ʠ ʧʪʠʮʳ ʤʦʛʫʪ 

ʥʘʡʪʠ ʫʙʝʞʠʱʝ ʠ ʤʝʩʪʘ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ. ɿʝʣʝʥʳʝ ʢʨʳʰʠ ʩʯʠʪʘʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ, ʢʦʪʦʨʘʷ ʩʥʠʞʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʥʘ 

ʦʙʦʛʨʝʚ ʠʣʠ ʦʭʣʘʞʜʝʥʠʝ ʟʜʘʥʠʷ. ʇʦʯʚʝʥʥʳʡ ʩʫʙʩʪʨʘʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʝʣʝʥʦʡ ʢʨʳʰʠ, ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʘʷ ʠʟʦʣʷʮʠʷ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʝ ʚ ʟʜʘʥʠʷʭ [9, ʩ. 44-58; 

33, ʩ. 3-348]. ʇʦ-ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʜʘʣʷʶʱʠʭ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʚʦʟʜʫʭʘ, ʨʘʩʪʝʥʠʷʤʠ ʧʨʠʟʥʘʥʳ: ʜʨʘʮʝʥʘ ʤʘʨʛʠʥʘʪʘ, 

ʬʠʣʦʜʝʥʜʨʦʥ ʠʣʠ ʧʣʶʱ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʘ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʞʠʚʦʡ 

ʤʦʭ. ɺ ʮʝʣʦʤ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʝʪ ʛʣʫʙʦʢʠʝ ʢʦʨʥʠ 

[56, 57].  

ʅʘ ʨʫʙʝʞʘʭ XIX-ʍʍ ʚʝʢʦʚ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ʙʠʦʥʘʧʨʘʚʣʝʥʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ. ʃ. ʉʘʣʣʠʚʝʥ, ʌ.ʃ. ʈʘʡʪ, ʃʝ ʂʦʨʙʶʟʴʝ ʠ ɸ. ɸʘʣʪʦ ʙʳʣʠ 
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ʚʳʜʘʶʱʠʤʠʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. ʆʥʠ 

ʩʪʨʝʤʠʣʠʩʴ ʫʩʪʘʥʦʚʠʪʴ ʛʘʨʤʦʥʠʯʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʨʦʜʦʡ ʠ ʘʨʭʠʪʝʢʪʫʨʦʡ, 

ʜʝʣʘʷ ʘʢʮʝʥʪ ʥʘ ʵʪʦʡ ʚʟʘʠʤʦʩʚʷʟʠ. ʃ. ʉʘʣʣʠʚʝʥ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʘʞʜʘʷ 

ʬʦʨʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ï "ʬʦʨʤʘ ʩʣʝʜʫʝʪ ʬʫʥʢʮʠʠ". 

ʆʥ ʠʩʧʦʣʴʟʦʚʘʣ ʘʥʘʣʦʛʠʠ ʩ ʬʦʨʤʘʤʠ ʧʨʠʨʦʜʳ ʚ ʩʚʦʠʭ ʧʨʦʝʢʪʘʭ, ʧʦʟʚʦʣʷʷ 

ʘʨʭʠʪʝʢʪʫʨʝ ʦʨʛʘʥʠʯʥʦ ʨʘʩʪʠ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʝʝ ʦʢʨʫʞʝʥʠʷ. ʆʥ ʪʘʢʞʝ 

ʩʪʨʝʤʠʣʩʷ ʧʨʠʜʘʪʴ ʝʡ ʯʝʩʪʥʦʩʪʴ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʦʨʥʘʤʝʥʪʘ. ʌ.ʃ. ʈʘʡʪ ʨʘʟʚʠʣ ʢʦʥʮʝʧʮʠʶ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʫʶ ʧʨʝʜʣʦʞʠʣ ʝʛʦ ʫʯʠʪʝʣʴ, ʃ. ʉʘʣʣʠʚʝʥ. ʆʥ 

ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʬʦʨʤʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɽʛʦ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ ʦʪʣʠʯʘʣʠʩʴ ʩʚʷʟʴʶ ʠ ʛʘʨʤʦʥʠʝʡ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʪʫʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʜʝʝʡ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʩʚʦʙʦʜʥʳʡ ʧʣʘʥ). ʂʘʞʜʳʡ ʦʙʲʝʢʪ 

ʘʨʭʠʪʝʢʪʦʨʘ ʩʪʘʥʦʚʠʣʩʷ ʫʥʠʢʘʣʴʥʳʤ ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ ʧʨʠʥʮʠʧʘʤ. ʆʩʦʙʥʷʢ 

ʂʘʫʬʤʘʥʘ ʚ ʇʝʥʩʠʣʴʚʘʥʠʠ-ɺʫʜʩ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʌʨʵʥʢʦʤ ʃʣʦʡʜʦʤ ʈʘʡʪʦʤ, 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʦʨʛʘʥʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʥ ʩʣʦʚʥʦ ʚʳʨʦʩ ʠʟ ʧʨʠʨʦʜʥʦʛʦ 

ʧʝʡʟʘʞʘ, ʩʣʠʚʘʷʩʴ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʩʢʘʣʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʥ ʨʘʩʧʦʣʦʞʝʥ. 

ɸʣʚʘʨ ɸʘʣʪʦ ʚʳʨʘʞʘʝʪ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʨʠʨʦʜʥʳʤ 

ʤʦʪʠʚʘʤ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʯʝʨʝʟ ʧʦʥʷʪʠʝ "ʛʫʤʘʥʠʟʘʮʠʠ". ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʨʦʜʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʷ ʜʝʨʝʚʦ, ʠ ʩʪʨʝʤʠʪʩʷ ʢ ʦʨʛʘʥʠʯʥʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʆʥ ʧʨʠʜʘʝʪ ʚʘʞʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ "ʯʝʣʦʚʝʢʘ-ʧʨʠʨʦʜʳ-ʘʨʭʠʪʝʢʪʫʨʳ". ɸʘʣʪʦ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʤʘʩʰʪʘʙʥʦʩʪʴʶ 

ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʯʝʣʦʚʝʢʘ. ɺ ʝʛʦ ʧʨʦʝʢʪʘʭ ʩʦʯʝʪʘʶʪʩʷ 

ʯʠʩʪʦʪʘ ʠ ʧʨʦʩʪʦʪʘ ʣʠʥʠʡ, ʦʨʛʘʥʠʯʥʦʩʪʴ ʧʦʩʪʨʦʝʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʭʦʜʷʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʛʘʨʤʦʥʠʯʥʘʷ ʩʚʷʟʴ ʩ ʧʨʠʨʦʜʦʡ. ʇʨʠʤʝʨʘʤʠ ʝʛʦ ʨʘʙʦʪ ʷʚʣʷʶʪʩʷ 

ɼʚʦʨʝʮ ʢʦʥʛʨʝʩʩʦʚ, ʜʦʤ-ʚʠʣʣʘ "ʄʘʡʨʝʘ", ʩʘʥʘʪʦʨʠʡ ʚ ʇʘʡʤʠʦ, ʙʠʙʣʠʦʪʝʢʘ ʚ 

ɺʳʙʦʨʛʝ ʠ ɼʦʤʘ ʢʫʣʴʪʫʨʳ ʚ ʍʝʣʴʩʠʥʢʠ. ɸʘʣʪʦ ʩʯʠʪʘʝʪ ʟʜʘʥʠʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʧʨʠʨʦʜʫ ʠ ʘʨʭʠʪʝʢʪʫʨʫ ʝʜʠʥʳʤ ʮʝʣʳʤ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʪʚʦʨʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʃʝ ʂʦʨʙʶʟʴʝ. ʆʥ ʚ ʩʚʦʝʤ ʤʘʥʠʬʝʩʪʝ "ʇʷʪʴ ʦʪʧʨʘʚʥʳʭ 

ʪʦʯʝʢ ʘʨʭʠʪʝʢʪʫʨʳ" ʚʳʜʚʠʛʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʦʪʠʚʳ ʚ 

ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʆʥ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʤʝʱʘʪʴ ʜʦʤʘ ʥʘ ʩʪʦʣʙʘʭ, 

ʯʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴ ʤʝʩʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʝʣʝʥʳʭ ʧʣʦʱʘʜʦʢ, ʘ ʪʘʢʞʝ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʢʨʳʰʠ-ʪʝʨʨʘʩʳ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʟʝʣʝʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʥ 

ʩʨʘʚʥʠʚʘʝʪ ʢʘʨʢʘʩʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʟʜʘʥʠʷ ʩʦ ʩʢʝʣʝʪʦʤ ʠ ʩʚʦʙʦʜʥʳʡ 

ʢʦʥʩʦʣʴʥʦ-ʧʦʜʚʝʰʝʥʥʳʡ ʬʘʩʘʜ ʩ ʤʝʤʙʨʘʥʦʡ ʠʣʠ ʢʦʞʝʡ. ɺʠʣʣʘ ʉʘʚʦʡ ʩ ʝʝ 

ʙʝʣʳʤ ʩʪʨʦʛʠʤ ʦʙʲʝʤʦʤ, ʧʦʜʥʷʪʳʤ ʥʘ ʢʦʣʦʥʥʘʭ, ʣʝʥʪʦʯʥʳʤʠ ʦʢʥʘʤʠ ʧʦ ʚʩʝʤʫ 

ʧʝʨʠʤʝʪʨʫ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʘʢʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ 

ʧʦʩʪʫʣʘʪʦʚ. ʃʝ ʂʦʨʙʶʟʴʝ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ "ʩʦʣʥʮʝ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʝʣʝʥʴ" ï 

ʦʩʥʦʚʥʳʝ ʨʘʜʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʳʚʘʝʪʩʷ ʝʛʦ ʜʦʢʪʨʠʥʘ. ɽʱʝ ʦʜʥʠʤ 

ʧʦʜʭʦʜʦʤ ʃʝ ʂʦʨʙʶʟʴʝ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʯʝʣʦʚʝʢʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʠʤ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ "ʄʦʜʫʣʦʨ". ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ, ʯʠʩʣʘʭ ʌʠʙʦʥʘʯʯʠ ʠ ʧʨʦʧʦʨʮʠʷʭ 
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ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ, ʚʜʦʭʥʦʚʣʝʥʥʳʭ ʨʘʙʦʪʘʤʠ ɺʠʪʨʫʚʠʘʥʩʢʦʛʦ ʯʝʣʦʚʝʢʘ 

ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ. ʃʝ ʂʦʨʙʶʟʴʝ ʧʨʠʤʝʥʷʣ ʵʪʫ ʩʠʩʪʝʤʫ ʚ ʩʚʦʠʭ ʧʨʦʝʢʪʘʭ, 

ʦʩʦʙʝʥʥʦ ʚ ʞʠʣʳʭ ʝʜʠʥʠʮʘʭ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʦʚʦʝ ʩʦʤʘʩʰʪʘʙʥʦʝ ʠ ʩʦʨʘʟʤʝʨʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʘʨʭʠʪʝʢʪʫʨʦʡ [32, ʩ. 55-60; 35, ʨ. 22-36].  

ɽʱʝ ʚ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ ʃʝ ʂʦʨʙʶʟʴʝ ʨʘʩʩʤʘʪʨʠʚʘʣ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʳʰ, ʢʘʢ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʘʥʠʤʘʝʤʦʝ ʟʜʘʥʠʷʤʠ 

ʥʘ ʟʝʤʣʝ. ʆʥ ʧʨʝʜʣʘʛʘʣ ʩʦʟʜʘʚʘʪʴ ʥʘ ʢʨʳʰʘʭ ʩʦʣʷʨʠʠ, ʜʝʪʩʢʠʝ ʩʘʜʳ ʠ 

ʩʧʦʨʪʟʘʣʳ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʟʝʣʝʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʘ ʙʳʣʘ ʜʣʷ ʝʛʦ ʧʨʦʝʢʪʘ "ɾʠʣʦʡ ʝʜʠʥʠʮʳ" - ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ ʄʘʨʩʝʣʝ ʩʨʘʟʫ ʧʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. 

ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʠʜʝʠ ʦ ʩʘʜʝ ʥʘ ʢʨʳʰʝ ʙʳʣʘ ʜʦʩʪʫʧʥʘ ʣʠʰʴ ʚ ʜʦʨʦʛʠʭ 

ʦʩʦʙʥʷʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʚʠʣʣʳ La Roche ʧʦʜ ʇʘʨʠʞʝʤ ʠ Savoye ʚ ʇʫʘʩʩʠ. 

ʃʫʯʝʟʘʨʥʳʡ ʛʦʨʦʜ, ʃ. ʂʦʨʙʴʶʟʝ ï ʧʨʷʤʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ɻʦʨʦʜʘ-ʩʘʜʘ. ɼʨʫʛʠʤ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʧʨʝʜʣʦʞʝʥʠʝ ʘʚʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʠʜʝʷ ï ʷʯʝʡʢʦʚʳʡ ʛʦʨʦʜ-ʩʘʜ. 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʘʟʨʝʰʝʥʠʝ ʚ ʘʨʭʠʪʝʢʪʫʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʤ ʨʝʰʝʥʠʠ ʷʯʝʡʢʠ 

ʛʦʨʦʜʘ-ʩʘʜʘ: ʜʦʤ ʚ 50 ʢʚ. ʤʝʪʨʦʚ, ʜʚʘ ʵʪʘʞʘ ï ʚʩʝʛʦ 100 ʢʚ. ʤʝʪʨʦʚ ʞʠʣʴʷ. ʉʘʜ 

ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ ʚ 50 ʢʚ. ʤʝʪʨʦʚ. ʉʧʦʨʪʫ ʷ ʧʨʝʜʦʩʪʘʚʣʷʶ 150 ʢʚ. ʤʝʪʨʦʚ; 

ʦʛʦʨʦʜʥʠʯʝʩʪʚʫ ï 150 ʢʚ. ʤʝʪʨʦʚ; 400 ʢʚ. ʤʝʪʨʦʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʳ. 

ɼʦʤʘ ʠʣʠ ʩʘʜʳ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʚʠʜʝ çʚʳʩʪʫʧʦʚè ʤʘʩʩʠʚʘʤʠ, ʥʘ 

ʪʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʚʳʩʦʪʘʭ. ʉʦʣʥʮʝ ʠ ʚʦʟʜʫʭ ʧʨʦʥʠʢʘʶʪ ʧʦʚʩʶʜʫ. ʉʘʜ 

ʚʳʣʦʞʝʥ ʢʨʘʩʥʳʤ ʢʠʨʧʠʯʦʤ. ɽʛʦ ʩʪʝʥʳ ʧʦʢʨʳʪʳ ʧʣʶʱʝʤ ʠ ʣʦʤʦʥʦʩʦʤ; 

ʙʝʨʝʩʢʣʝʪʳ, ʦʣʝʘʥʜʨʳ, ʪʫʠ ʦʙʨʘʟʫʶʪ ʯʘʱʠ ʚ ʙʦʣʴʰʠʭ ʮʝʤʝʥʪʥʳʭ ʢʘʜʢʘʭ ʠʣʠ ʚ 

ʛʦʨʰʢʘʭ; ʩʝʟʦʥʥʳʝ ʮʚʝʪʳ ʚʥʦʩʷʪ ʦʞʠʚʣʝʥʠʝ, ʠ ʧʦʣʫʯʘʝʪʩʷ ʥʘʩʪʦʷʱʠʡ 

ʜʦʤʘʰʥʠʡ ʩʘʜ, ʢʦʪʦʨʳʡ ʣʝʛʢʦ ʩʦʜʝʨʞʘʪʴ. ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʥʝʤ ʩʪʦʣ ʟʘʱʠʱʝʥ 

ʦʪ ʜʦʞʜʝʡ. ɿʜʝʩʴ ʝʜʷʪ, ʨʘʟʛʦʚʘʨʠʚʘʶʪ, ʦʪʜʳʭʘʶʪ ʥʘ ʚʦʟʜʫʭʝ. ʋ ʧʦʨʦʛʘ ʜʦʤʘ ï 

150 ʢʚ. ʤʝʪʨʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʜʣʷ ʩʧʦʨʪʘ, ʧʨʠʤʳʢʘʶʪ ʢ ʜʨʫʛʠʤ ʩʦʩʝʜʥʠʤ 

ʫʯʘʩʪʢʘʤ; ʬʫʪʙʦʣ, ʪʝʥʥʠʩ, ʙʘʩʢʝʪʙʦʣ, ʛʠʛʘʥʪʩʢʠʝ ʰʘʛʠ, ʩʢʘʢʦʚʦʡ ʢʨʫʛ, ʣʫʞʘʡʢʠ 

ʜʣʷ ʠʛʨ ʠ ʪ.ʜ. 

ʆʜʥʘʢʦ ʘʨʭʠʪʝʢʪʦʨʳ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʪʦʣʴʢʦ ʩʦʟʜʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ 

ʟʝʣʝʥʳʭ ʫʛʦʣʢʦʚ. ɺ 1930-ʭ ʛʦʜʘʭ ʩʪʘʣʦ ʧʦʧʫʣʷʨʥʳʤ ʨʘʟʙʠʚʘʪʴ ʩʘʜʳ ʥʘ ʢʨʳʰʘʭ 

ʢʨʫʧʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʧʦʩʝʪʠʪʝʣʝʡ. ʉʘʤʳʤ 

ʠʟʚʝʩʪʥʳʤ ʧʨʦʝʢʪʦʤ ʩʪʘʣ çʉʘʜ ʥʘʮʠʡè, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʙʨʠʪʘʥʩʢʠʤ 

ʣʘʥʜʰʘʬʪʥʳʤ ʘʨʭʠʪʝʢʪʦʨʦʤ ʈʘʣʴʬʦʤ ʍʵʥʢʦʢʦʤ ʚ 1935 ʛʦʜʫ ʚ 

ʈʦʢʬʝʣʣʝʨʦʚʩʢʦʤ ʮʝʥʪʨʝ ʚ ʅʴʶ-ʁʦʨʢʝ. ʅʘ 11-ʤ ʵʪʘʞʝ ʟʜʘʥʠʷ ʙʳʣ ʩʦʟʜʘʥ 

ʥʘʩʪʦʷʱʠʡ ʧʘʨʢ, ʨʘʟʜʝʣʝʥʥʳʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʘʜʦʚʳʝ ʩʪʠʣʠ, ʪʘʢʠʝ ʢʘʢ 

ʬʨʘʥʮʫʟʩʢʠʡ, ʘʥʛʣʠʡʩʢʠʡ, ʷʧʦʥʩʢʠʡ ʠ ʜʨʫʛʠʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʨʳʰʠ ʙʳʣʘ 

ʧʦʢʨʳʪʘ ʟʝʣʝʥʴʶ, ʘ ʨʘʩʪʝʥʠʷ ʨʦʩʣʠ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʘ ʥʝ ʚ ʛʦʨʰʢʘʭ. ʇʦʵʪʦʤʫ 

ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʨʝʧʠʪʴ ʩʪʘʣʴʥʦʡ ʢʘʨʢʘʩ ʟʜʘʥʠʷ, ʯʪʦʙʳ ʚʳʜʝʨʞʘʪʴ ʚʝʩ 3000 

ʪʦʥʥ ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʪʨʫʙʳ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʮʚʝʪʳ ʠ ʜʝʨʝʚʴʷ. ʉʘʜ 

ʧʦʣʫʯʠʣ ʦʛʨʦʤʥʳʡ ʫʩʧʝʭ, ʠ ʍʵʥʢʦʢ ʧʨʝʜʨʝʢʘʣ, ʯʪʦ "ʩʘʜʠʢʠ ʥʘ ʢʨʳʰʘʭ" ʩʪʘʥʫʪ 

ʟʘʤʝʥʦʡ ʜʣʷ ʧʝʥʪʭʘʫʩʦʚ ʚ ʤʝʛʘʧʦʣʠʩʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʟ-ʟʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦʨʦʛʦʚʠʟʥʳ ʘʚʪʦʨʫ ʥʝ ʫʜʘʣʦʩʴ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪ, ʍʵʥʢʦʢʫ 

ʚʩʝ ʞʝ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʝʱʝ ʦʜʠʥ ʧʨʦʝʢʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ "ʂʝʥʩʠʥʛʪʦʥʩʢʠʝ ʩʘʜʳ 

ʥʘ ʢʨʳʰʝ", ʢʦʪʦʨʳʡ ʧʦʷʚʠʣʩʷ ʚ 1938 ʛʦʜʫ ʥʘʜ ʙʳʚʰʠʤ ʟʜʘʥʠʝʤ ʤʘʛʘʟʠʥʘ Derry 
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& Toms ʚ ʃʦʥʜʦʥʝ. ʕʪʦʪ ʟʝʣʝʥʳʡ ʦʘʟʠʩ ʨʘʩʢʠʥʫʣʩʷ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 0,6 

ʛʝʢʪʘʨʘ ʠ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʜʫʙʳ, ʬʨʫʢʪʦʚʳʝ ʜʝʨʝʚʴʷ ʠ ʜʘʞʝ ʢʘʤʝʥʥʳʡ ʤʦʩʪ, 

ʧʝʨʝʢʠʥʫʪʳʡ ʯʝʨʝʟ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʨʝʯʢʫ. ʆʙʘ ʩʘʜʘ, ʩʦʟʜʘʥʥʳʝ ʈʘʣʴʬʦʤ 

ʍʵʥʢʦʢʦʤ, ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʦʪʢʨʳʪʳ ʜʣʷ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ [8, ʩ. 32-45].  

ɺ 1950-ʝ ʛʦʜʳ ʚ ʉʐɸ ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ʩʘʜʦʚ ʥʘ ʢʨʳʰʘʭ, ʛʜʝ 

ʢʨʦʚʣʠ ʛʘʨʘʞʝʡ, ʜʦʧʦʣʥʷʶʱʠʭ ʥʝʙʦʩʢʨʝʙʳ ʚ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʤ ʩʪʠʣʝ, ʙʳʣʠ 

ʦʟʝʣʝʥʝʥʳ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʩʘʜʘ ʷʚʣʷʝʪʩʷ Skyline Park ʧʣʦʱʘʜʴʶ 1 ʛʝʢʪʘʨ, 

ʩʦʟʜʘʥʥʳʡ ɸʣʴʬʨʝʜʦʤ ʂʦʣʜʚʝʣʣʦʤ ʚ 1968 ʛʦʜʫ ʥʘʜ ʧʘʨʢʠʥʛʦʤ 70-ʵʪʘʞʥʦʡ 

ʞʠʣʦʡ ʙʘʰʥʠ Lake Point Tower ʥʘ ʙʝʨʝʛʫ ʦʟʝʨʘ ʄʠʯʠʛʘʥ ʚ ʏʠʢʘʛʦ. ʕʪʦʪ ʩʘʜ 

ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʵʣʝʤʝʥʪʳ, ʚʢʣʶʯʘʷ ʭʦʣʤʠʩʪʳʡ ʨʝʣʴʝʬ, ʩʢʘʣʳ, 

ʤʥʦʞʝʩʪʚʦ ʜʝʨʝʚʴʝʚ, ʙʦʣʴʰʦʡ ʚʦʜʦʝʤ ʠ ʢʘʩʢʘʜʳ. ʊʘʢʞʝ ʟʜʝʩʴ ʝʩʪʴ ʦʪʢʨʳʪʳʡ 

ʙʘʩʩʝʡʥ, ʩʦʣʷʨʠʡ ʠ ʜʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ. 

ʆʜʥʘʢʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠ ʙʦʣʝʝ ʩʤʝʣʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ɺ 1958 ʛʦʜʫ 

ʘʨʭʠʪʝʢʪʦʨ ɼʞʝʬʬʨʠ ɼʞʝʣʣʠʢʦ ʩʦʟʜʘʣ ʚʦʜʷʥʦʡ ʩʘʜ ʥʘ ʢʨʳʰʝ ʫʥʠʚʝʨʤʘʛʘ 

Harvey's, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ɻʠʣʬʦʨʜʝ, ʥʘ ʶʛʝ ɸʥʛʣʠʠ. ɺ ʵʪʦʤ ʩʘʜʫ ʧʦʯʪʠ ʚʩʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʨʳʰʠ ʟʘʥʠʤʘʣ ʤʘʣʝʥʴʢʠʡ ʧʨʫʜ ʩ ʣʠʣʠʷʤʠ, ʛʜʝ ʦʙʠʪʘʣʠ ʬʦʨʝʣʴ ʠ 

ʫʣʠʪʢʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʧʨʫʜʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʢʣʫʤʙ ʠ ʩʤʦʪʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ, ʩʦʝʜʠʥʝʥʥʳʭ ʢʘʤʝʥʥʳʤʠ ʜʦʨʦʞʢʘʤʠ.   

ʃʝ ʂʦʨʙʶʟʴʝ, ʠʟʚʝʩʪʥʳʡ ʥʦʚʘʪʦʨ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ 

ʦʟʝʣʝʥʝʥʠʝʤ ʧʦʩʣʝ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ, ʠ ʝʛʦ ʧʨʦʝʢʪʳ ʧʨʝʜʚʦʩʭʠʪʠʣʠ 

ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ. ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʩʚʦʜʯʘʪʳʝ ʢʨʦʚʣʠ 

ʧʘʨʥʳʭ ʜʦʤʦʚ Jaoul, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʩ ʇʘʨʠʞʝʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʢʨʳʪʳ 

ʪʨʘʚʦʡ ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʨʘʢʪʠʯʥʦʩʪʴ ʪʘʢʠʭ ʟʝʣʝʥʳʭ ʢʨʳʰ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʟʘʱʠʱʘʶʪ ʟʜʘʥʠʷ ʦʪ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʝʧʣʦ ʠ 

ʟʚʫʢʦʠʟʦʣʷʮʠʶ. ɺʠʣʣʘ Shodhan ʚ ʠʥʜʠʡʩʢʦʤ ɸʭʤʘʜʘʙʘʜʝ ʠʤʝʝʪ "ʚʠʩʷʯʠʝ ʩʘʜʳ", 

ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʶʪ ʟʘʪʝʥʝʥʠʝ, ʥʦ ʠ ʦʭʣʘʞʜʘʶʪ ʠʥʪʝʨʴʝʨ ʚʝʨʭʥʠʭ 

ʵʪʘʞʝʡ. ʆʟʝʣʝʥʝʥʠʝ ʟʜʘʥʠʡ ʧʨʦʜʦʣʞʘʣʦ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ 

ʜʝʤʦʢʨʘʪʠʯʥʳʤ, ʢʘʢ ʧʨʝʜʩʢʘʟʳʚʘʣ ʃʝ ʂʦʨʙʶʟʴʝ. ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ 

ʟʥʘʤʝʥʠʪʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ Habitat 67, ʧʦʩʪʨʦʝʥʥʳʡ ʄʦʰʝ ʉʘʬʜʠ ʜʣʷ 

ʚʳʩʪʘʚʢʠ Expo-1967 ʚ ʄʦʥʨʝʘʣʝ, ʛʜʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʚʘʨʪʠʨ ʠʤʝʶʪ ʩʚʦʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʨʨʘʩʳ-ʩʘʜʳ ʥʘ ʢʨʳʰʘʭ ʥʠʞʥʠʭ ʙʣʦʢʦʚ. ɸʨʭʠʪʝʢʪʦʨ ɾʘʥ ʈʝʥʦʜʠ 

ʚ ʩʚʦʝʤ ʎʝʥʪʨʝ ɾʘʥʥʳ ɸʰʝʪʪ ʚ ʀʚʨʠ ʨʷʜʦʤ ʩ ʇʘʨʠʞʝʤ (1969-1975) ʪʘʢʞʝ 

ʧʨʝʜʫʩʤʦʪʨʝʣ ʟʝʣʝʥʳʝ ʪʝʨʨʘʩʳ ʜʣʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ: ʢʦʤʧʣʝʢʩ, 

ʥʘʧʦʤʠʥʘʶʱʠʡ ʛʦʨʦʜ ʥʘ ʭʦʣʤʝ, ʩʦʩʪʦʠʪ ʠʟ 40 ʢʚʘʨʪʠʨ, ʦʬʠʩʦʚ ʠ ʤʘʛʘʟʠʥʦʚ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʚʦ ʤʥʦʞʝʩʪʚʦ ʟʚʝʟʜʯʘʪʳʭ ʤʦʜʫʣʝʡ. ʉʦʚʨʝʤʝʥʥʳʤ ʦʪʨʘʞʝʥʠʝʤ 

ʵʪʦʡ ʠʜʝʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʩʦʮʠʘʣʴʥʦʛʦ ʞʠʣʴʷ Via Verde ʚ ʅʴʶ-ʁʦʨʢʝ (ʙʶʨʦ 

Grimshaw, 2012), ʛʜʝ ʥʘ ʢʨʳʰʘʭ-ʪʝʨʨʘʩʘʭ ʩʦʟʜʘʥʳ ʩʘʜʳ ʠ ʦʛʦʨʦʜʳ, ʛʜʝ ʞʠʪʝʣʠ 

ʤʦʛʫʪ ʚʳʨʘʱʠʚʘʪʴ ʦʚʦʱʠ ʠ ʬʨʫʢʪʳ. ɽʱʝ ʦʜʥʠʤ ʫʩʧʝʰʥʳʤ ʧʨʠʤʝʨʦʤ 

ʦʟʝʣʝʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʞʠʣʴʷ ʷʚʣʷʝʪʩʷ Flower Tower, 10-ʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʚ 

ʇʘʨʠʞʝ (ʘʨʭʠʪʝʢʪʦʨ ʕʜʫʘʨ ʌʨʘʥʩʫʘ, 2004), ʦʢʨʫʞʝʥʥʦʝ ʛʘʣʝʨʝʷʤʠ. 

ɺ 1960-ʭ ʛʦʜʘʭ ʥʘʯʘʣʦʩʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʟʝʣʝʥʳʭ 

ʢʨʳʰ ʚ ɻʝʨʤʘʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʦʢʘʟʘʣʠ, 
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ʯʪʦ ʟʝʣʝʥʳʝ ʢʨʳʰʠ ʠʤʝʶʪ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ. ʆʥʠ ʟʘʱʠʱʘʶʪ 

ʟʜʘʥʠʷ ʦʪ ʰʫʤʘ ʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʙʠʨʘʶʪ ʠ ʦʯʠʱʘʶʪ 

ʜʦʞʜʝʚʫʶ ʚʦʜʫ, ʫʣʫʯʰʘʷ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ ʯʝʨʝʟ ʬʦʪʦʩʠʥʪʝʟ ʠ 

ʫʣʘʚʣʠʚʘʷ ʯʘʩʪʠʮʳ ʟʘʛʨʷʟʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʫʤʝʥʴʰʘʶʪ ʵʬʬʝʢʪ "ʦʩʪʨʦʚʘ 

ʪʝʧʣʘ", ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʛʦʨʦʜʦʚ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ 3-4ÁC 

ʚʳʰʝ, ʯʝʤ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʢʨʳʰ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʥʘʛʨʝʚʘʪʴʩʷ ʜʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʟʝʣʝʥʳʝ ʢʨʳʰʠ ʨʝʜʢʦ ʧʨʝʚʳʰʘʶʪ +25ÁC. 

ʆʨʛʘʥʠʟʘʮʠʷ ʟʝʣʝʥʳʭ ʢʨʳʰ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. ʂʘʨʢʘʩ ʟʜʘʥʠʷ 

ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʦʩʦʙʝʥ ʚʳʜʝʨʞʠʚʘʪʴ ʚʝʩ ʛʨʫʥʪʘ, ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʠ ʠʟʦʣʷʮʠʠ. 

ʊʨʝʙʫʝʪʩʷ ʨʝʛʫʣʷʨʥʳʡ ʧʦʣʠʚ ʠ ʫʭʦʜ ʟʘ ʨʘʩʪʝʥʠʷʤʠ, ʭʦʪʷ ʦʙʲʝʤʳ ʫʭʦʜʘ ʟʘʚʠʩʷʪ 

ʦʪ ʠʭ ʚʳʥʦʩʣʠʚʦʩʪʠ. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʩʪʨʘʥʳ, ʦʩʦʙʝʥʥʦ ɻʝʨʤʘʥʠʷ ʠ ʂʘʥʘʜʘ, 

ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʪʦʪ ʵʣʝʤʝʥʪ ʵʢʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ. ɽʩʣʠ ʟʝʣʝʥʘʷ ʢʨʳʰʘ ʩʦʟʜʘʝʪʩʷ ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʧʨʠʭʦʪʣʠʚʳʝ ʨʘʩʪʝʥʠʷ, 

ʥʝ ʪʨʝʙʫʶʱʠʝ ʪʦʣʩʪʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ. ʆʜʥʘʢʦ ʣʘʥʜʰʘʬʪʥʳʝ ʘʨʭʠʪʝʢʪʦʨʳ ʤʦʛʫʪ 

ʧʨʝʚʨʘʪʠʪʴ ʪʘʢʫʶ ʢʨʳʰʫ ʚ ʥʘʩʪʦʷʱʝʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʚ 2002 ʛʦʜʫ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʚʝ ʟʝʣʝʥʳʝ ʟʦʥʳ ʥʘ ʢʨʳʰʝ ʠ ʪʝʨʨʘʩʝ                                   

19-ʛʦ ʵʪʘʞʘ ʞʠʣʦʡ ʙʘʰʥʠ The Solaire ʚ ʄʘʥʭʵʪʪʝʥʝ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 450 ʤ2. 

ʇʦʤʠʤʦ ʧʨʦʯʠʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʝ ʟʦʥʳ ʩʦʙʠʨʘʶʪ ʜʦ 70% ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʜʣʷ 

ʧʦʣʠʚʘ ʨʘʩʪʝʥʠʡ ʠ ʩʦʩʝʜʥʠʭ ʧʘʨʢʦʚ. ʈʘʩʪʝʥʠʷ, ʚʳʩʘʞʝʥʥʳʝ ʥʘ ʪʘʢʦʡ ʚʳʩʦʪʝ, 

ʩʧʦʩʦʙʥʳ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʩʠʣʴʥʳʤ ʚʝʪʨʘʤ, ʚʳʩʦʢʦʤʫ ʩʦʣʥʝʯʥʦʤʫ ʠʟʣʫʯʝʥʠʶ ʠ 

ʟʘʛʨʷʟʥʝʥʥʦʤʫ ʚʦʟʜʫʭʫ. 

ʀʪʘʣʴʷʥʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ʠ ʫʨʙʘʥʠʩʪ ʉʪʝʬʘʥʦ ɹʦʵʨʠ ʧʨʠʥʷʣ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʚʦʧʨʦʩʫ ʦ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ. ɺ ʄʠʣʘʥʝ ʧʦ ʝʛʦ 

ʧʨʦʝʢʪʫ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ "ɺʝʨʪʠʢʘʣʴʥʳʡ ʣʝʩ" ï ʜʚʝ ʞʠʣʳʝ ʙʘʰʥʠ ʚʳʩʦʪʦʡ 110 

ʤʝʪʨʦʚ ʠ 76 ʤʝʪʨʦʚ, ʥʘ ʬʘʩʘʜʘʭ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʩʘʞʝʥʳ 900 ʜʝʨʝʚʴʝʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ɹʦʵʨʠ ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʫʤʝʥʴʰʝʥʠʶ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʚ 

ɽʚʨʦʧʝ: ʵʪʦʪ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʩʦʜʝʨʞʠʪ ʩʪʦʣʴʢʦ ʞʝ ʜʝʨʝʚʴʝʚ, ʩʢʦʣʴʢʦ ʦʙʳʯʥʳʡ 

ʣʝʩ ʧʣʦʱʘʜʴʶ ʚ 1 ʛʝʢʪʘʨ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʪʝʥʠʷ ʟʘʱʠʱʘʶʪ ʠʥʪʝʨʴʝʨ ʦʪ 

ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʧʳʣʠ ʠ ʰʫʤʘ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʙʦʣʝʝ ʚʝʨʪʠʢʘʣʴʥʳʡ 

ʧʦʜʭʦʜ ʢ ʦʟʝʣʝʥʝʥʠʶ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʬʨʘʥʮʫʟʩʢʠʤ ʙʦʪʘʥʠʢʦʤ ʠ 

ʜʠʟʘʡʥʝʨʦʤ ʇʘʪʨʠʢʦʤ ɹʣʘʥʦʤ ʚ 1980-ʭ ʛʦʜʘʭ. ʆʥ ʧʨʠʜʫʤʘʣ ʢʦʥʮʝʧʮʠʶ 

"ʟʝʣʝʥʦʡ ʩʪʝʥʳ", ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʪʝʥʠʷ ʚʳʨʘʱʠʚʘʶʪʩʷ ʙʝʟ ʧʦʯʚʳ, ʚʤʝʩʪʦ ʵʪʦʛʦ 

ʦʥʠ ʧʠʪʘʶʪʩʷ ʠʟ ʩʧʝʮʠʘʣʴʥʦʡ ʩʤʝʩʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ 

ʚʦʜʝ. ʊʚʦʨʝʥʠʷ ɹʣʘʥʘ ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʥʘ 

ʬʘʩʘʜʘʭ, ʪʘʢ ʠ ʚ ʠʥʪʝʨʴʝʨʘʭ ʟʜʘʥʠʡ. ʀʥʦʛʜʘ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʠʝ 

"ʞʠʚʳʝ ʧʘʥʥʦ", ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʚʭʦʜʦʤ ʚ ʟʜʘʥʠʝ ʌʦʥʜʘ Cartier ʚ 

ʇʘʨʠʞʝ ʠʣʠ ʫʥʠʚʝʨʤʘʛʦʤ Galeries Lafayette ʚ ɹʝʨʣʠʥʝ. ʉʪʝʥʳ, ʩʦʟʜʘʥʥʳʝ ʧʦ 

ʤʝʪʦʜʠʢʝ ɹʣʘʥʘ, ʥʝ ʪʨʝʙʫʶʪ ʩʪʨʠʞʢʠ ʠ ʧʨʝʢʨʘʩʥʦ ʩʝʙʷ ʯʫʚʩʪʚʫʶʪ ʚ ʫʩʣʦʚʠʷʭ 

ʫʤʝʨʝʥʥʦʛʦ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʦʛʦ ʢʣʠʤʘʪʘ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʟʝʣʝʥʦʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʚ ʞʘʨʢʠʭ ʩʪʨʘʥʘʭ. ɹʶʨʦ WOHA ʠʟ ʉʠʥʛʘʧʫʨʘ ʧʨʝʦʙʨʘʟʫʝʪ 

ʦʪʝʣʠ ʠ ʞʠʣʳʝ ʙʘʰʥʠ ʚ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʚ "ʚʠʩʷʯʠʝ ʩʘʜʳ", ʠʩʧʦʣʴʟʫʷ 

ʤʠʥʠʤʫʤ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʚʥʫʪʨʠ 
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ʧʦʤʝʱʝʥʠʡ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʜʠʮʠʦʥʝʨʦʚ. ɸʨʭʠʪʝʢʪʦʨʳ 

ʧʨʝʜʣʘʛʘʶʪ ʚʢʣʶʯʘʪʴ ʚ ʩʚʦʠ ʧʨʦʝʢʪʳ ʩʫʧʝʨʥʝʙʦʩʢʨʝʙʦʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

"ʥʝʙʝʩʥʳʝ ʩʘʜʳ" ʠʣʠ Sky gardens ï ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʞʠʣʳʝ ʠ ʦʬʠʩʥʳʝ ʙʘʰʥʠ ʩ "ʚʝʨʪʠʢʘʣʴʥʳʤʠ 

ʬʝʨʤʘʤʠ". ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʚ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʷʭ ʩ 

ʧʦʤʦʱʴʶ ʧʦʣʥʦʩʪʴʶ ʦʟʝʣʝʥʝʥʥʳʭ ʘʪʨʠʫʤʦʚ. ʊʘʢʦʝ ʚʥʝʜʨʝʥʠʝ ʟʝʣʝʥʠ ʚ 

ʘʨʭʠʪʝʢʪʫʨʫ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʚʝʜʴ ʦʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠʥʪʝʨʝʩʘʤ, ʧʦʟʚʦʣʷʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʠʩʪʦʱʝʥʠʝʤ ʨʝʩʫʨʩʦʚ ʠ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʥʝʭʚʘʪʢʠ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʙʳʩʪʨʦ ʨʘʩʪʫʱʠʭ 

ʛʦʨʦʜʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʦʪʨʘʞʘʝʪ ʚʝʯʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʣʶʜʝʡ ʞʠʪʴ ʚ ʦʢʨʫʞʝʥʠʠ 

ʟʝʣʝʥʠ, ʢʦʪʦʨʦʝ ʪʦʣʴʢʦ ʫʢʨʝʧʣʷʝʪʩʷ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʟʝʣʝʥʳʭ ʢʦʨʠʜʦʨʦʚ.  

ʉʦʟʜʘʥʠʝ ʟʝʣʝʥʳʭ ʜʦʨʦʛ ʚ ʛʦʨʦʜʘʭ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʨʠʜʦʨʳ ʠ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʤʝʩʪʘ ʜʣʷ ʦʪʜʳʭʘ ʠ 

ʨʘʟʚʣʝʯʝʥʠʡ. ʆʜʥʘʢʦ ʚʦʟʥʠʢʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʠʨʦʜʳ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ɹʝʩʧʦʢʦʡʩʪʚʦ ʛʦʨʦʞʘʥ 

ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʷʩʥʫʶ ʚʠʜʠʤʦʩʪʴ ʠ ʦʩʚʝʱʝʥʠʝ ʚʜʦʣʴ ʪʨʦʧ, ʤʦʞʝʪ 

ʧʦʜʚʝʨʛʘʪʴ ʨʠʩʢʫ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʨʠʜʦʨʳ ʚ 

ʛʦʨʦʜʘʭ ʟʘʯʘʩʪʫʶ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʙʝʟʦʧʘʩʥʳʝ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʛʨʘʥʠʯʝʥʥʦ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʦʤ 

ʛʦʨʦʞʘʥ, ʦʩʦʙʝʥʥʦ ʞʝʥʱʠʥʘʤʠ, ʜʝʪʴʤʠ, ʧʦʞʠʣʳʤʠ ʣʶʜʴʤʠ ʠ ʣʶʜʴʤʠ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʙʝʟʦʧʘʩʥʳʭ ʛʦʨʦʜʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʟʝʣʝʥʳʤʠ ʜʦʨʦʞʢʘʤʠ ʤʦʛʫʪ 

ʩʪʘʪʴ ʩʣʦʞʥʳʤʠ ʠ ʚʳʟʳʚʘʪʴ ʜʠʩʢʫʩʩʠʠ. 

ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʧʦʥʷʪʠʝ "ʵʢʦʣʦʛʠʷ ʯʝʣʦʚʝʢʘ" ʦʪʥʦʩʠʪʩʷ ʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʯʝʣʦʚʝʢʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʛʜʝ ʤʝʥʪʘʣʠʪʝʪ ʠ ʧʦʚʝʜʝʥʠʝ 

ʣʶʜʝʡ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ 

ʣʶʜʝʡ. ɺ ʦʪʥʦʰʝʥʠʠ ʛʦʨʦʜʩʢʦʡ ʟʝʣʝʥʠ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʣʶʜʠ ʙʫʜʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʪʢʨʳʪʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ, ʚʢʣʶʯʘʷ ʬʠʟʠʯʝʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʳʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ. ɺ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ ʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʛʜʝ ʣʶʜʠ ʤʦʛʫʪ 

ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ "ʯʫʞʠʤʠ", ʚʦʧʨʦʩʳ ʣʠʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ 

ʧʝʨʚʦʩʪʝʧʝʥʥʳʤʠ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʢʘ 

ʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʣʶʜʝʡ, ʦʩʦʙʝʥʥʦ 

ʪʝʭ, ʢʪʦ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʠ ʫʷʟʚʠʤ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤ ʩʠʪʫʘʮʠʷʤ. 

ʅʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʨʦʜʦʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʞʝʥʱʠʥʳ ʯʘʩʪʦ 

ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʚ ʦʧʘʩʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʘʨʢʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʤʫʞʯʠʥʳ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʦʙʣʘʜʘʶʱʫʶ ʯʘʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ ʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʠ 

ʚ ʧʝʨʠʦʜʳ ʤʘʣʦʡ ʧʦʩʝʱʘʝʤʦʩʪʠ. ʕʪʦʪ ʬʘʢʪ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʤʥʦʛʠʭ ʞʝʥʱʠʥ (ʘ 

ʪʘʢʞʝ ʜʣʷ ʜʨʫʛʠʭ ʛʨʫʧʧ, ʪʘʢʠʭ ʢʘʢ ʧʦʞʠʣʳʝ ʣʶʜʠ ʠ ʠʥʚʘʣʠʜʳ) ʦʙʱʝʩʪʚʝʥʥʳʝ 
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ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʜʦʩʪʫʧʥʳ ʚʦʦʙʱʝ. ʕʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ 

ʪʝʦʨʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʮʝʥʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ ʟʦʥʘʭ, ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʝʡ ʧʝʨʩʧʝʢʪʠʚʳ ʠ 

ʫʙʝʞʠʱʘ. ʊʝʦʨʠʷ ʕʧʧʣʪʦʥʘ ʠʩʧʦʣʴʟʫʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʚʦʩʧʨʠʷʪʠʝ ʣʠʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʀʩʭʦʜʷ ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʠ 

ʩʚʷʟʘʥʥʦʡ ʩ ʵʪʠʤ ʪʝʦʨʠʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʫʙʝʞʠʱʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʢʣʶʯʝʚʳʭ ʧʨʠʥʮʠʧʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʜʠʟʘʡʥʘ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʭ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ. ʕʪʠ ʧʨʠʥʮʠʧʳ ʦʩʥʦʚʘʥʳ ʥʘ ʢʦʥʮʝʧʮʠʠ "ʟʘʱʠʱʘʶʱʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ" ʆ. ʅʴʶʤʘʥʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʪʝʛʦʨʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ɺʠʜʠʤʦʩʪʴ ʜʨʫʛʠʭ: ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʜʝʪʴ ʜʨʫʛʠʭ ʣʶʜʝʡ ʚ 
ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʱʫʱʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

2. ɺʳʙʦʨ ʠ ʢʦʥʪʨʦʣʴ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʳʙʠʨʘʪʴ ʩʚʦʡ ʤʘʨʰʨʫʪ ʠʣʠ ʜʝʡʩʪʚʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʚʦʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [22, ʨ. 35-40; 58].   

3. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʠ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʴ: ʫʯʝʪ ʧʨʠʨʦʜʥʦʡ 
ʩʨʝʜʳ ʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʨʦʜʩʢʠʤʠ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʝ ʧʦʥʷʪʥʳʭ ʠ ʫʜʦʙʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ ʦʨʠʝʥʪʠʨʦʚ. 

4. ʆʜʠʥʦʯʝʩʪʚʦ ʙʝʟ ʠʟʦʣʷʮʠʠ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʣʶʜʝʡ 
ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʠʥʦʯʝʩʪʚʝ, ʥʦ ʙʝʟ ʦʱʫʱʝʥʠʷ ʠʟʦʣʷʮʠʠ, ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʚʠʜʠʤʦʩʪʴʶ ʠ ʧʨʦʭʦʜʠʤʦʩʪʴʶ. 

ʇʨʠʥʮʠʧʳ ʙʝʟʦʧʘʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʦʪʥʦʰʝʥʠʠ ʪʨʦʧ ʠ ʧʨʦʛʫʣʦʯʥʳʭ ʤʘʨʰʨʫʪʦʚ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. ʈʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʜʠʟʘʡʥʫ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʚ ɹʦʣʴʰʦʤ 

ʊʦʨʦʥʪʦ, ʚʢʣʶʯʘʷ ʛʦʨʦʜ ɹʝʨʣʠʥʛʪʦʥ, ʩʪʨʘʪʝʛʠʶ Greenways, ʧʣʘʥ ʫʧʨʘʚʣʝʥʠʷ 

ʧʘʨʢʦʤ Rouge Valley, ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʦʣʠʥʳ ʨʝʢʠ ɼʦʥ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʟʝʨʘ ʄʘʨʰʨʫʪ ʧʦ ʥʘʙʝʨʝʞʥʦʡ ʆʥʪʘʨʠʦ ʯʝʨʝʟ ʄʠʩʩʠʩʩʦʛʫ, 

ʊʦʨʦʥʪʦ ʠ ʅʴʶʢʘʩʣ. 

ʇʨʠʥʮʠʧ 1: ʩʦʦʙʱʝʩʪʚʦ ʠ ʫʯʘʩʪʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ: 

ʕʪʘ ʤʦʜʝʣʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʢʘʢ ʧʦʜʜʝʨʞʢʫ çʩʚʝʨʭʫ ʚʥʠʟè 

(ʧʦʣʠʪʠʯʝʩʢʘʷ ʠʣʠ ʚʝʜʦʤʩʪʚʝʥʥʘʷ), ʪʘʢ ʠ çʩʥʠʟʫ ʚʚʝʨʭè (ʜʚʠʞʠʤʘʷ 

ʛʨʘʞʜʘʥʘʤʠ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʚ ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʩʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʠ. ʊʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʠ ʫʷʟʚʠʤʳ ʧʝʨʝʜ ʫʛʨʦʟʦʡ ʚ ʦʙʱʝʩʪʚʝ ï ʞʝʥʱʠʥʳ, ʜʝʪʠ, 

ʠʥʚʘʣʠʜʳ ʠ ʧʦʞʠʣʳʝ ʣʶʜʠ - ʯʘʩʪʦ ʩʘʤʳʝ ʥʘʜʝʞʥʳʝ ʙʘʨʦʤʝʪʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ʇʨʠʥʮʠʧ 2: ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʛʦʨʦʜʘʭ ʩʠʩʪʝʤʳ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ: 

ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʫʩʧʝʰʥʳʤʠ 

ʛʦʨʦʜʩʢʠʤʠ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʦʨʠʪʝʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ 
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ʛʦʨʦʜʩʢʦʡ ʟʝʣʝʥʦʡ ʪʨʦʧʳ. ʅʝʢʦʪʦʨʳʝ ʟʝʣʝʥʳʝ ʪʨʦʧʳ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ 

ʤʦʛʫʪ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʵʢʦʣʦʛʠʠ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʤʦʛʫʪ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʪʜʳʭ ʠ 

ʥʝʤʦʪʦʨʠʟʦʚʘʥʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ. ʆʜʠʥ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʯʝʪʢʦ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʦʞʠʜʘʪʴ ʦʪ ʵʪʠʭ ʧʨʦʩʪʨʘʥʩʪʚ [59, 60].  

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʟʝʣʝʥʘʷ ʪʨʦʧʘ ʠʣʠ ʢʦʥʢʨʝʪʥʳʡ ʫʯʘʩʪʦʢ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʦʥʠ ʥʝ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʣʦʞʥʦʛʦ ʯʫʚʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʨʝʟ ʦʩʚʝʱʝʥʠʝ ʠʣʠ ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʝ ʩʚʷʟʠ ʩ 

ʜʨʫʛʠʤʠ ʤʝʩʪʘʤʠ ʥʘʟʥʘʯʝʥʠʷ. ʆʙʱʝʩʪʚʝʥʥʳʝ ʤʘʨʰʨʫʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ ʠ ʦʩʚʝʱʝʥʥʳʤ 

ʟʝʣʝʥʳʤ ʪʨʦʧʘʤ. ʂʦʥʢʨʝʪʥʳʝ ʢʘʨʪʳ ʠ ʟʥʘʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʫʨʦʚʥʠ ʦʩʚʝʱʝʥʠʷ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʤʦʛʘʶʪ ʧʝʨʝʜʘʪʴ ʵʪʫ ʠʝʨʘʨʭʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʇʨʠʥʮʠʧ 3 ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʝʣʝʥʳʤʠ 

ʥʘʩʘʞʜʝʥʠʷʤʠ: ʌʠʟʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʜʠʟʘʡʥ, ʨʝʘʣʠʟʘʮʠʷ ʠ ʧʦʩʪʦʷʥʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʨʦʧ ï ʵʪʦ ʪʨʝʪʠʡ ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʫʩʧʝʰʥʳʭ ʛʦʨʦʜʩʢʠʭ ʩʠʩʪʝʤ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɺʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʟʝʣʝʥʳʭ ʪʨʦʧ. ɸʩʧʝʢʪʳ ʜʠʟʘʡʥʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʶʪ 

ʦʩʚʝʱʝʥʠʝ, ʟʥʘʢʠ ʠ ʢʘʨʪʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ 

ʚʘʨʠʘʥʪʳ ʤʘʨʰʨʫʪʦʚ ʠ ʨʘʟʤʝʱʝʥʠʝ ʧʦʣʠʮʝʡʩʢʠʭ ʧʫʥʢʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʠʥʮʠʧ 4: ʆʩʚʝʪʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ 

ɽʩʣʠ ʪʨʦʧʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʩʚʝʱʝʥʠʝ ʥʘ ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʨʘʩʧʦʟʥʘʚʘʪʴ ʣʠʮʘ 

ʜʨʫʛʠʭ ʣʶʜʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 25 ʤʝʪʨʦʚ. ɹʦʣʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʠʷ, ʯʝʤ ʜʦʩʪʠʞʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʩʨʝʜʥʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʩ ʙʦʣʴʰʠʤ ʢʦʥʪʨʘʩʪʦʤ ʤʝʞʜʫ ʷʨʢʠʤʠ ʠ ʪʝʤʥʳʤʠ 

ʦʙʣʘʩʪʷʤʠ. ʆʩʚʝʪʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʜʦʣʞʥʳ ʫʩʪʨʘʥʠʪʴ ʵʬʬʝʢʪ "ʪʝʤʥʳʭ 

ʪʫʥʥʝʣʝʡ" ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ, ʢʘʢ ʧʦʜʟʝʤʥʳʝ ʧʝʨʝʭʦʜʳ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ 

ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʦʧʘʩʥʳʝ ʤʝʩʪʘ, ʛʜʝ ʤʦʞʥʦ ʧʦʜʚʝʨʛʥʫʪʴʩʷ ʥʘʧʘʜʝʥʠʶ. 

ʆʩʚʝʱʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʩʝʦʙʲʝʤʣʶʱʠʤ, ʵʬʬʝʢʪʠʚʥʳʤ ʠʣʠ ʚʦʚʩʝ 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʠ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʷʩʥʦ ʠ ʯʝʪʢʦ ʜʦʥʝʩʝʥʦ ʜʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʠʥʮʠʧ 5: ɿʥʘʢʠ ʠ ʢʘʨʪʳ 

ʆʩʦʟʥʘʥʠʝ ʩʚʦʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʱʫʱʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʥʘʢʠ ʠ ʢʘʨʪʳ ʜʦʣʞʥʳ 

ʷʩʥʦ ʫʢʘʟʳʚʘʪʴ ʤʘʨʰʨʫʪʳ ʠ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʪʴ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ 

ʢʣʶʯʝʚʳʝ ʦʨʠʝʥʪʠʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ɿʥʘʢʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʨʦʩʪʳʤʠ, ʧʦʥʷʪʥʳʤʠ ʠ ʯʠʪʘʝʤʳʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 20 ʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ 

ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʤʝʩʪʘʭ, ʢʘʢ ʥʘ ʪʨʦʧʘʭ, ʪʘʢ ʠ ʥʘ ʢʨʫʧʥʳʭ 

ʧʝʨʝʢʨʝʩʪʢʘʭ. ɺ ʨʘʡʦʥʘʭ ʩ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʫʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʤʥʦʛʦʷʟʳʯʥʳʤʠ. ɺ ʩʣʫʯʘʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦʣʞʥʳ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʟʥʘʢʠ, ʠʥʬʦʨʤʠʨʫʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦ ʪʦʤ, ʯʪʦ ʪʨʦʧʘ ʚʝʜʝʪ ʢ 

ʥʝʧʨʦʩʚʝʱʝʥʥʳʤ ʠ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʘ ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ ʥʘ ʢʘʨʪʝ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʠʪ 
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ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʠ ʩʦʟʜʘʩʪ ʧʦʚʳʰʝʥʥʦʝ 

ʯʫʚʩʪʚʦ ʣʠʯʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʇʨʠʥʮʠʧ 6: ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚʜʦʣʴ ʪʨʦʧ ʩʪʘʥʦʚʷʪʩʷ 

ʚʘʞʥʝʡʰʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ. ʂʦʥʬʣʠʢʪʳ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʤʝʞʜʫ 

ʩʪʦʨʦʥʥʠʢʘʤʠ ʧʦʜʭʦʜʘ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʤʝʥʫ ʪʨʦʧʠʯʝʩʢʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ ʠ ʪʝ, ʫ ʢʦʛʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʝʩʧʦʢʦʠʪ ʩ ʯʝʪʢʠʤ 

ʦʙʟʦʨʦʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʵʪʠʤʠ 

ʪʦʯʢʘʤʠ ʟʨʝʥʠʷ, ʜʠʟʘʡʥ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʧʫʪʷʤʠ 

ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʠʟʫʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʬʦʨʤʣʝʥʠʷ ʧʦʩʘʜʦʢ, 

ʩʫʢʮʝʩʩʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʦʧʘ ʚ ʧʨʝʜʝʣʘʭ ʙʦʣʝʝ 

ʢʨʫʧʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʠʩʪʝʤʳ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʆʙʨʝʟʢʘ ʠ ʩʪʨʠʞʢʘ ʜʦʣʞʥʘ 

ʚʳʧʦʣʥʷʪʴʩʷ ʦʩʪʦʨʦʞʥʦ, ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʳ, ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʶʪ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʧʨʠʚʳʯʢʠ ʬʦʨʤʳ ʠ ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ 

ʪʨʦʧʳ ʚ ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʮʝʣʠ 

ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʧʦʣʦʞʝʥʠʝ ʦ ʩʦʭʨʘʥʝʥʠʠ ʩʣʝʜʘ ʙʦʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ 

ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʩʫʢʮʝʩʩʠʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʩʪʘʜʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʪʝʩʥʠʪʴ ʛʨʘʥʠʮʫ ʠ ʦʛʨʘʥʠʯʠʪʴ ʦʙʟʦʨ ʠ ʚʦʩʧʨʠʷʪʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʠʥʮʠʧ 7: ɺʘʨʠʘʥʪʳ ʜʚʠʞʝʥʠʷ 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʚ ʣʦʚʫʰʢʫ ʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʝʜʩʢʘʟʫʝʤʳʭ ʩʠʪʫʘʮʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ. ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʚʦʙʦʜʥʦʛʦ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦʟʚʦʣʷʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʟʙʝʛʘʪʴ ʫʛʨʦʞʘʶʱʠʭ ʩʠʪʫʘʮʠʡ ʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʡ ʦʧʳʪ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ɼʦʣʠʥʳ ʨʝʢʠ 

ɼʦʥ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫʯʘʩʪʦʢ ʚʝʣʦʩʠʧʝʜʥʦʡ ʜʦʨʦʞʢʠ ʚʜʦʣʴ ʙʝʨʝʛʘ ʨʝʢʠ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʦʛʨʘʥʠʯʝʥ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʦʛʨʘʞʜʝʥʠʷʤʠ ʠ ʨʫʩʣʦʤ ʨʝʢʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 4,5 ʢʤ ʜʦ ʤʝʩʪʘ ʚʳʭʦʜʘ. ɺ ʦʪʯʝʪʝ ʨʝʢʦʤʝʥʜʦʚʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ 

ʣʝʩʪʥʠʮʳ ʠ ʧʘʥʜʫʩʳ, ʚʝʜʫʱʠʝ ʢ ʫʣʠʮʝ ʠʣʠ ʵʩʪʘʢʘʜʝ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ, ʠ ʜʦʙʘʚʣʝʥʠʝ ʵʪʠʭ ʧʨʦʩʪʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʞʠʚʦʩʪʠ 

ʪʨʦʧʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʦʮʝʥʠʚʘʪʴ ʨʘʟʜʝʣʝʥʠʝ ʧʝʰʝʭʦʜʥʳʭ ʠ ʚʝʣʦʩʠʧʝʜʥʳʭ 

ʧʝʨʝʭʦʜʦʚ ʧʦʜ ʜʦʨʦʛʘʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ ʤʝʩʪʘʤʠ. ɺ 

ʛʦʨʦʜʩʢʠʭ ʩʪʨʘʪʝʛʠʷʭ Burlington Greenways ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʧʝʰʝʭʦʜʥʳʝ ʩʚʝʪʦʬʦʨʳ ʥʘ ʛʣʘʚʥʳʭ ʜʦʨʦʛʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ ʜʦʨʦʛʫ. 

ʇʨʠʥʮʠʧ 8: ʉʘʤʦʢʦʥʪʨʦʣ ɹ

ʉʦʦʙʱʝʩʪʚʘ ʤʦʛʫʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧʳ ʞʠʪʝʣʝʡ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʢʘʢ "ʟʝʣʝʥʘʷ ʜʦʨʦʞʥʘʷ ʩʪʨʘʞʘ", ʧʦʜʦʙʥʦʡ ʫʩʧʝʰʥʦʡ 

ʧʨʦʛʨʘʤʤʝ Urban Rangers ʚ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ ʅʴʶ-ʁʦʨʢʘ. ʕʪʘ ʛʨʫʧʧʘ ʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʩʚʦʝ ʧʨʠʩʫʪʩʪʚʠʝ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʨʝʩʪʫʧʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʤʦʱʴ ʠ ʫʢʘʟʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʪʴ ʚʦʩʧʨʠʷʪʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʚ 
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ʩʪʨʘʪʝʛʠʠ ʛʦʨʦʜʘ ɹʝʨʣʠʥʛʪʦʥ, ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʠʝ "ʛʦʨʷʯʝʡ ʣʠʥʠʠ" ʜʣʷ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ï ʚʳʜʝʣʝʥʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ 

ʧʝʨʩʦʥʘʣʦʤ ʧʘʨʢʘ ʠʣʠ ʧʦʣʠʮʠʝʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʳʩʪʨʦ ʩʚʷʟʘʪʴʩʷ 

ʩ ʢʦʤʧʝʪʝʥʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤ ʠʣʠ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʥʘ ʟʝʣʝʥʳʭ ʪʨʦʧʘʭ. 

ʇʨʠʥʮʠʧ 9: ʇʦʠʩʢ ʛʝʥʝʨʘʪʦʨʦʚ ʘʢʪʠʚʥʦʩʪʠ 

ʂʦʛʜʘ ʣʶʜʠ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʙʝʟʦʧʘʩʥʦ ʥʘ ʟʝʣʝʥʳʭ ʪʨʦʧʘʭ, ʦʥʠ ʙʦʣʝʝ 

ʩʢʣʦʥʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʢʨʝʧʣʷʝʪ ʠʭ ʯʫʚʩʪʚʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʪʝʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʛʜʝ ʵʪʦ 

ʞʝʣʘʪʝʣʴʥʦ, ʩʣʝʜʫʝʪ ʩʦʟʜʘʚʘʪʴ ʩʪʠʤʫʣʳ ʜʣʷ ʧʦʦʱʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ. ɼʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʣʶʜʝʡ, ʤʦʛʫʪ ʙʳʪʴ 

ʜʘʞʝ ʚʘʞʥʝʝ, ʯʝʤ ʬʠʟʠʯʝʩʢʠʡ ʜʠʟʘʡʥ, ʚ ʫʣʫʯʰʝʥʠʠ ʨʝʘʣʴʥʦʡ ʠ 

ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪ ʧʨʝʩʪʫʧʥʦʡ ʫʛʨʦʟʳ. 

 

1.3 ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ɺ ʩʚʦʝʡ ʢʥʠʛʝ çʇʣʘʥ ʛʦʨʦʜʘè ʃ. ʂʦʨʙʶʟʴʝ ʥʘʧʠʩʘʣ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ: ʨʘʟʛʨʫʟʠʪʴ ʮʝʥʪʨʳ ʛʦʨʦʜʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʩʪʚ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʟʝʣʝʥʦʡ ʧʣʦʱʘʜʠ. 

ʀʟʚʝʩʪʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ʪʘʢʞʝ ʧʠʩʘʣ: çʅʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʠʪʴ ʛʦʨʦʜʩʢʠʝ 

ʫʣʠʮʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʟʢʠʝ ʢʦʨʠʜʦʨʳ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʳʩʦʢʠʤʠ 

ʟʜʘʥʠʷʤʠ, ʠ ʦʩʚʦʙʦʜʠʪʴ ʠʭ ʦʪ ʪʘʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɻʦʨʦʜʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʤʥʦʞʝʩʪʚʦʤ ʧʦʜʦʙʥʳʭ ʢʦʨʠʜʦʨʦʚ. 

ɺ ʧʣʘʥʠʨʦʚʢʝ ʛʦʨʦʜʘ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʝʜʠʥʦʦʙʨʘʟʠʝ ʚ ʜʝʪʘʣʷʭ ʠ ʣʝʛʢʦʩʪʴ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʮʝʣʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ 

ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʛʦʨʦʜʦʚ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. ɸ, ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʚʨʝʤʝʥʥʦʡ ʫʣʠʮʝ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʤʝʪʨʦ, 

ʘʚʪʦʤʦʙʠʣʠ, ʪʨʘʤʚʘʠ ʠ ʩʘʤʦʣʝʪʳ [61]. ʊʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʟʝʣʝʥʳʝ ʟʦʥʳ ʚ 

ʛʦʨʦʜʘʭ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʛʠʛʠʝʥʫ 

ʠ ʩʧʦʢʦʡʥʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʨʠʪʤʘ. ʏʪʦʙʳ, ʧʦʥʷʪʴ ʩʫʱʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʫʣʠʮʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ: ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʩʩʘʞʠʨʦʚ, ʧʨʠʙʳʚʘʶʱʠʭ ʥʘ ʧʨʠʛʦʨʦʜʥʳʝ ʚʦʢʟʘʣʳ ʚ ʧʝʨʠʦʜʳ ʥʘʠʙʦʣʴʰʝʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ. ʕʪʦ ʧʦʤʦʞʝʪ ʧʦʥʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʉʣʝʜʫʝʪ ʠʟʫʯʠʪʴ ʩʢʦʨʦʩʪʴ ʫʥʠʯʪʦʞʝʥʠʷ ʜʝʨʝʚʴʝʚ, ʨʘʩʪʫʱʠʭ 

ʚʜʦʣʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʣʠʮ, ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʙʝʥʟʠʥʘ, 

ʢʝʨʦʩʠʥʘ, ʚʳʙʨʦʩʦʚ ʦʪ ʩʛʦʨʝʚʰʝʛʦ ʤʘʩʣʘ ʠ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʠʟ-ʟʘ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ ʫʣʠʮ ʠ ʜʦʤʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʘʪʠʢʫ ʠ ʟʜʦʨʦʚʴʝ ʛʦʨʦʞʘʥ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʛʦʨʦʞʘʥ ʚ ʪʝʯʝʥʠʝ 

ʧʦʩʣʝʜʥʠʭ 10 ʣʝʪ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʳʭʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ [62-65]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʨʠʚʦʡ ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʧʦʥʷʪʴ ʚʣʠʷʥʠʝ 

ʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝ ʞʠʪʝʣʝʡ. ʏʪʦʙʳ ʠʟʙʘʚʠʪʴ ʛʦʨʦʜ ʦʪ 
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ʧʨʦʙʣʝʤ ʠ ʨʘʩʰʠʨʠʪʴ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʦ: ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ 

ʪʝʨʨʘʩ ʥʘ ʚʩʝʭ ʟʜʘʥʠʷʭ, ʩʦʟʜʘʚʘʷ ʜʦʩʪʫʧʥʳʝ ʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʝ ʧʣʦʱʘʜʢʠ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʣʫʯʰʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʨʘʥʝʝ ʙʳʣʦ ʥʝʜʦʩʪʫʧʥʦ.ʇʣʘʥʠʨʦʚʢʘ ʛʦʨʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʩʰʠʨʝʥʘ ʥʘ ʢʨʳʰʠ ʟʜʘʥʠʡ, ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤʠ ʧʣʦʱʘʜʢʘʤʠ ʠ 

ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʟʝʣʝʥʳʝ ʟʦʥʳ ʜʣʷ ʦʪʜʳʭʘ, ʫʜʘʣʝʥʥʳʝ ʦʪ ʰʫʤʘ ʠ ʦʢʨʫʞʝʥʥʳʝ 

ʧʨʠʨʦʜʦʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʠ ʛʘʨʤʦʥʠʯʥʫʶ 

ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʟʜʨʘʚʦʤ ʩʤʳʩʣʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʪʨʝʤʣʝʥʠʠ 

ʦʙʝʩʧʝʯʠʪʴ ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʛʦʨʦʞʘʥ [66, 67].  

ʇʝʨʝʩʝʯʝʥʠʝ ʫʣʠʮ ʩʯʠʪʘʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʧʣʘʚʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʏʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʝʨʝʩʝʯʝʥʠʷʤʠ ʫʣʠʮ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʩʪʘʥʦʚʢʘʤʠ ʤʝʪʨʦ ʠʣʠ ʘʚʪʦʙʫʩʘʤʠ. ʕʪʦ ʨʘʩʩʪʦʷʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʫʨʦʚʥʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʧʝʰʝʭʦʜʦʚ. ɺ ʩʨʝʜʥʝʤ, ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 400 

ʤʝʪʨʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʦʨʤʦʡ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ. ʇʨʝʜʣʦʞʝʥʥʳʡ 

ʃ. ʂʦʨʙʶʟʴʝ ʛʦʨʦʜʩʢʦʡ ʧʣʘʥ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣʴʥʦʡ ʰʘʭʤʘʪʥʦʡ ʩʝʪʢʠ 

ʫʣʠʮ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʚ 400 ʤʝʪʨʦʚ ʠ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʠʥʦʛʜʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʚ 200 ʤʝʪʨʦʚ. ʕʪʘ ʪʨʦʡʥʘʷ ʩʠʩʪʝʤʘ ʫʣʠʮ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʦʜʥʘ 

ʥʘʜ ʜʨʫʛʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʛʨʫʟʦʚʠʢʠ, 

ʣʠʯʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʘʚʪʦʙʫʩʳ), ʦʙʲʝʜʠʥʷʷ ʙʳʩʪʨʳʝ ʠ ʛʠʙʢʠʝ ʵʣʝʤʝʥʪʳ. ʆʜʥʘʢʦ 

ʜʣʷ ʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢʦʛʦ ʢʘʢ ʤʝʪʨʦ ʠʣʠ ʧʨʠʛʦʨʦʜʥʳʝ ʧʦʝʟʜʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʥʘʜʝʞʥʦʝ ʜʚʠʞʝʥʠʝ. ʊʨʘʤʚʘʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝ ʦʙʣʘʜʘʶʪ 

ʪʘʢʠʤʠ ʞʝ ʧʨʘʚʘʤʠ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʮʝʥʪʨʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʯʘʩʪʦ ʤʝʰʘʶʪ ʜʨʫʛʠʤ ʚʠʜʘʤ 

ʪʨʘʥʩʧʦʨʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʣʠʮ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʰʘʭʤʘʪʥʦʡ ʩʝʪʢʝ ʠ ʦʧʪʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʧʝʨʝʩʝʯʝʥʠʷʤʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʣʴʩʦʚʳʡ ʪʨʘʥʩʧʦʨʪ ʪʨʝʙʫʝʪ 

ʦʪʜʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʩʚʦʝʛʦ ʥʦʨʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [68-70]. 

ʅʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ ʏʘʥʜʠʛʘʨʭ, ʀʥʜʠʷ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʨʝʘʣʠʟʘʮʠʶ ʥʦʚʳʭ 

ʠʜʝʡ ʃ. ʂʦʨʙʴʶʟʝ. ɺ ʢʦʤʧʦʟʠʮʠʠ ʛʦʨʦʜʘ ʦʩʥʦʚʥʘʷ ʤʘʛʠʩʪʨʘʣʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʦʡ ʦʩʴʶ, ʚʝʜʝʪ ʢ ʂʘʧʠʪʦʣʠʶ ʠ ʜʝʣʠʪ ʛʦʨʦʜ ʥʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʯʘʩʪʠ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ). ʅʘ ʧʝʨʝʩʝʯʝʥʠʠ ʛʣʘʚʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʠ ʧʦʧʝʨʝʯʥʦʡ ʜʦʨʦʛʠ, 

ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ ʛʦʨʦʜ ʩ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʦʡ ʠ ʜʨʫʛʠʤʠ ʛʦʨʦʜʘʤʠ ʀʥʜʠʠ, 

ʦʩʦʙʝʥʥʦ ʩ ɼʝʣʠ-ʩʪʦʣʠʮʝʡ, ʥʘʭʦʜʠʪʩʷ ʜʝʣʦʚʦʡ ʮʝʥʪʨ ʚ ʬʦʨʤʝ ʙʫʢʚʳ "ʊ" ʚ 

ʧʣʘʥʝ, ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʤʫ ʙʦʣʴʰʦʡ ʦʟʝʣʝʥʝʥʥʦʡ ʧʣʦʱʘʜʴʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʷʨʤʘʨʦʢ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʜʝʣʦʚʦʛʦ ʮʝʥʪʨʘ, ʩʫʱʝʩʪʚʫʶʪ "ʙʘʟʘʨʥʳʝ ʫʣʠʮʳ" ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʨʠʥʥʦʡ ʠʥʜʠʡʩʢʦʡ ʪʨʘʜʠʮʠʝʡ, ʚʤʝʩʪʦ ʦʙʳʯʥʳʭ ʪʦʨʛʦʚʳʭ 

ʮʝʥʪʨʦʚ ʚ ʢʘʞʜʦʤ ʢʚʘʨʪʘʣʝ, ʢʘʢ ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʝʢʪ ʄ. ʅʦʚʠʮʢʦʛʦ [8 ʩ. 27-55; 71, 

72]. ʕʪʠ "ʙʘʟʘʨʥʳʝ ʫʣʠʮʳ" ʷʚʣʷʶʪʩʷ ʠʟʚʠʣʠʩʪʳʤʠ ʠ ʧʦʟʚʦʣʷʶʪ ʜʚʠʞʝʥʠʶ ʩ 

ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʆʥʠ ʧʝʨʝʩʝʢʘʶʪ ʤʠʢʨʦʨʘʡʦʥʳ ʧʦʧʝʨʝʢ ʠ ʩʦʝʜʠʥʷʶʪ ʠʭ 
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ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʩ ʪʦʨʛʦʚʳʤʠ ʠ ʜʨʫʛʠʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ 

ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʵʪʠʭ ʫʣʠʮ 

(ʦʙʳʯʥʦ ʥʘ ʪʝʥʝʚʦʡ ʩʪʦʨʦʥʝ ʫʣʠʮʳ). ɺʥʫʪʨʠ ʢʘʞʜʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ ʧʨʦʣʦʞʝʥʳ 

ʜʦʨʦʞʢʠ ʜʣʷ ʚʝʣʦʩʠʧʝʜʦʚ ʠ ʚʝʨʭʦʚʦʡ ʝʟʜʳ, ʦʙʨʘʟʫʶʱʠʝ ʟʘʤʢʥʫʪʫʶ ʢʨʠʚʫʶ, ʘ 

ʪʘʢʞʝ ʤʦʱʝʥʳʝ ʪʨʦʧʠʥʢʠ, ʚʝʜʫʱʠʝ ʢ ʚʭʦʜʘʤ ʢʘʞʜʦʛʦ ʟʜʘʥʠʷ [73, 74]. ʄʝʞʜʫ 

ʰʠʨʦʢʠʤʠ ʟʠʛʟʘʛʦʦʙʨʘʟʥʳʤʠ ʧʦʣʦʩʘʤʠ ʟʝʣʝʥʠ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʴʥʦ ʧʝʨʝʩʝʢʘʶʪ 

ʤʠʢʨʦʨʘʡʦʥʳ, ʧʨʦʣʦʞʝʥʳ ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ ʩ ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʜʝʪʩʢʠʭ ʠʛʨ 

ʠ ʩʧʦʨʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʛʦʨʦʜʘ ʚʢʣʶʯʘʝʪ ʛʣʘʚʥʫʶ 

ʤʘʛʠʩʪʨʘʣʴ, ʜʝʣʦʚʦʡ ʮʝʥʪʨ, ʙʘʟʘʨʥʳʝ ʫʣʠʮʳ, ʠʟʚʠʣʠʩʪʳʝ ʫʣʦʯʢʠ, ʧʝʰʝʭʦʜʥʳʝ 

ʜʦʨʦʞʢʠ, ʟʝʣʝʥʳʝ ʧʦʣʦʩʳ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʪʜʳʭʘ, ʩʦʟʜʘʚʘʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ [75, 76].   

ɼ. ɼʞʝʢʦʙʩ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʦʪʫʘʨʦʚ ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʚʠʜʠʪ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛ. ɺ ʩʚʦʝʡ 

ʢʥʠʛʝ çʉʤʝʨʪʴ ʠ ʞʠʟʥʴ ʙʦʣʴʰʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚè ɼ. ɼʞʝʢʦʙʩ ʧʠʰʝʪ: 

çʋʣʠʮʳ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʚʳʧʦʣʥʷʶʪ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʶ ʜʣʷ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʨʦʪʫʘʨʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʫʣʠʮ, ʪʘʢʞʝ ʥʝʩʫʪ ʟʥʘʯʠʤʫʶ 

ʨʦʣʴ ʜʣʷ ʧʝʰʝʭʦʜʦʚ. ʆʙʝ ʵʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ 

ʬʫʥʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʰʝʭʦʜʦʚ, ʥʦ ʠʤʝʶʪ ʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʫʥʠʢʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ 

[20, ʩ. 33-45]. 

ɻʦʨʦʜʩʢʠʝ ʪʨʦʪʫʘʨʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʷʚʣʷʶʪʩʷ ʧʫʩʪʦʡ ʢʦʥʮʝʧʮʠʝʡ. ʆʥʠ 

ʧʨʠʦʙʨʝʪʘʶʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʟʜʘʥʠʷʤʠ ʠ 

ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʨʷʜʦʤ ʩ ʥʠʤʠ ʠ ʩ ʜʨʫʛʠʤʠ 

ʪʨʦʪʫʘʨʘʤʠ ʚ ʙʣʠʞʘʡʰʝʡ ʦʢʨʝʩʪʥʦʩʪʠ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʦʙ ʫʣʠʮʘʭ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ, ʥʦ ʠ 

ʩʣʫʞʘʪ ʜʨʫʛʠʤ ʮʝʣʷʤ. ʋʣʠʮʳ ʠ ʪʨʦʪʫʘʨʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ ʚ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ, ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʭ 

ʩʪʨʫʢʪʫʨʳè [77]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʫʣʠʮʳ ʚ ʙʦʣʴʰʦʤ ʛʦʨʦʜʝ ʚʳʜʝʨʞʠʚʘʪʴ 

ʧʦʪʦʢ ʥʝʟʥʘʢʦʤʮʝʚ ʠ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʠʭ ʧʦʤʦʱʴʶ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʫʩʧʝʰʥʳʭ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ɺʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʨʘʟʛʨʘʥʠʯʠʪʴ ʧʫʙʣʠʯʥʳʝ ʠ ʯʘʩʪʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʩʣʠʚʘʣʠʩʴ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʙʳʚʘʝʪ ʚ 

ʧʨʠʛʦʨʦʜʘʭ ʠ ʞʠʣʳʭ ʤʘʩʩʠʚʘʭ, ʩʦʟʜʘʥʥʳʭ ʧʦ ʝʜʠʥʦʤʫ ʧʨʦʝʢʪʫ.  

ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ "ʛʣʘʟʘ", ʦʙʨʘʱʝʥʥʳʝ ʥʘ ʫʣʠʮʫ ï ʛʣʘʟʘ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʪʝʤ, ʢʦʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʭʦʟʷʝʚʘʤʠ ʫʣʠʮʳ. 

ɿʜʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʝʟʥʘʢʦʤʮʘʤʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, ʪʘʢ ʠ ʧʦʩʝʪʠʪʝʣʝʡ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʫʣʠʮʫ. ʆʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳ ʩʧʠʥʦʡ ʠʣʠ ʠʤʝʪʴ 

ʩʣʝʧʳʝ ʩʪʦʨʦʥʳ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʠʜʠʤʦʩʪʴ ʫʣʠʮʳ. 

ʀ, ʚ-ʪʨʝʪʴʠʭ, ʪʨʦʪʫʘʨ ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʜʴʤʠ. ʕʪʦ 

ʚʘʞʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶʜʘʶʱʠʭ ʛʣʘʟ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫ 

ʣʶʜʝʡ ʚ ʟʜʘʥʠʷʭ ʚʜʦʣʴ ʫʣʠʮʳ ʙʳʣ ʩʪʠʤʫʣ ʦʙʨʘʱʘʪʴ ʚʟʛʣʷʜ ʥʘ ʪʨʦʪʫʘʨʳ. ʄʘʣʦ 
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ʢʪʦ ʭʦʯʝʪ ʩʠʜʝʪʴ ʥʘ ʢʨʳʣʴʮʝ ʠʣʠ ʫ ʦʢʥʘ ʠ ʩʤʦʪʨʝʪʴ ʥʘ ʧʫʩʪʫʶ ʫʣʠʮʫ, ʠ ʧʦʯʪʠ 

ʥʠʢʪʦ ʵʪʠʤ ʥʝ ʟʘʥʠʤʘʝʪʩʷ. ʅʦ ʦʞʠʚʣʝʥʥʘʷ ʫʣʠʯʥʘʷ ʞʠʟʥʴ ʷʚʣʷʝʪʩʷ 

ʟʘʭʚʘʪʳʚʘʶʱʠʤ ʟʨʝʣʠʱʝʤ ʜʣʷ ʤʥʦʛʠʭ ʣʶʜʝʡ [78]. 

ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ, 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʘʛʘʟʠʥʦʚ ʠ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ 

ʚʜʦʣʴ ʪʨʦʪʫʘʨʦʚ, ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʨʝʜʠ ʥʠʭ ʙʳʣʠ ʟʘʚʝʜʝʥʠʷ, 

ʨʘʙʦʪʘʶʱʠʝ ʚʝʯʝʨʦʤ ʠ ʥʦʯʴʶ. ʆʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʪʘʢʠʭ ʟʘʚʝʜʝʥʠʡ - 

ʤʘʛʘʟʠʥʳ, ʙʘʨʳ ʠ ʨʝʩʪʦʨʘʥʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʪʨʦʪʫʘʨʘʭ 

ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʠ ʩʣʦʞʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʣʶʜʷʤ ï ʢʘʢ ʤʝʩʪʥʳʤ ʞʠʪʝʣʷʤ, ʪʘʢ ʠ 

ʧʦʩʝʪʠʪʝʣʷʤ ï ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʯʠʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʦʪʫʘʨʳ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ 

ʤʠʤʦ ʵʪʠʭ ʟʘʚʝʜʝʥʠʡ [79, 80]. 

ɺʦ-ʚʪʦʨʳʭ, ʦʥʠ ʤʦʪʠʚʠʨʫʶʪ ʣʶʜʝʡ ʧʨʦʡʪʠ ʧʦ ʪʨʦʪʫʘʨʘʤ ʤʠʤʦ ʤʝʩʪ, 

ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʦ 

ʷʚʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʪʦʯʢʘʤʠ ʥʘ ʧʫʪʠ ʢ ʜʨʫʛʠʤ ʤʝʩʪʘʤ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ 

ʚʣʠʷʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʛʨʘʥʠʯʝʥʦ, ʟʘʚʝʜʝʥʠʷ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʯʘʩʪʦʪʦʡ, ʯʪʦʙʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʫʯʘʩʪʢʠ ʫʣʠʮʳ ʙʳʣʠ ʥʘʩʳʱʝʥʳ 

ʧʨʦʭʦʞʠʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʘʚʝʜʝʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ, ʯʪʦʙʳ ʣʶʜʠ ʠʤʝʣʠ ʧʨʠʯʠʥʳ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʧʝʨʝʢʨʝʩʪʥʳʤ ʤʘʨʰʨʫʪʘʤ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʘʤʠ ʚʣʘʜʝʣʴʮʳ ʤʘʛʘʟʠʥʦʚ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ ʦʙʳʯʥʦ ʚʳʩʪʫʧʘʶʪ ʘʢʪʠʚʥʳʤʠ ʩʪʦʨʦʥʥʠʢʘʤʠ ʟʘʢʦʥʘ ʠ ʧʦʨʷʜʢʘ. ʆʥʠ ʥʝ 

ʪʝʨʧʷʪ ʨʘʟʙʠʪʳʭ ʦʢʦʥ ʠ ʛʨʘʙʝʞʝʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʥʘʥʦʩʠʪ ʫʱʝʨʙ ʠʭ ʙʠʟʥʝʩʫ, ʘ 

ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʙʝʩʧʦʢʦʡʩʪʚʦ ʫ ʧʦʩʝʪʠʪʝʣʝʡ. ʂʦʛʜʘ ʚʣʘʜʝʣʴʮʝʚ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ, ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʫʣʠʮʘʤʠ ʠ 

ʪʨʦʪʫʘʨʘʤʠ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʫʣʠʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʦʟʜʘʚʘʝʤʘʷ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʝ ʭʦʜʷʪ ʧʦ 

ʩʚʦʠʤ ʜʝʣʘʤ, ʘ ʪʘʢʞʝ ʪʝʤʠ, ʢʪʦ ʠʱʝʪ ʤʝʩʪʦ ʜʣʷ ʧʝʨʝʢʫʩʘ ʠʣʠ ʦʪʜʳʭʘ, 

ʧʨʠʪʷʛʠʚʘʝʪ ʜʨʫʛʠʭ ʣʶʜʝʡ. ʉʦʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʣʠʯʥʦʡ ʞʠʟʥʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʩʘʤʦʧʨʦʚʦʟʛʣʘʰʝʥʥʳʭ ʧʫʙʣʠʯʥʳʭ ʧʝʨʩʦʥʘʞʝʡ. ʕʪʦ ʣʶʜʠ, 

ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʛʦʨʦʞʘʥ ʠ ʧʨʦʷʚʣʷʶʱʠʝ 

ʜʦʩʪʘʪʦʯʥʳʡ ʠʥʪʝʨʝʩ, ʯʪʦʙʳ ʩʪʘʪʴ ʚʠʜʠʤʳʤʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɼʣʷ ʠʩʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʧʫʙʣʠʯʥʦʤʫ ʧʝʨʩʦʥʘʞʫ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʦʙʣʘʜʘʪʴ ʦʩʦʙʳʤʠ ʪʘʣʘʥʪʘʤʠ ʠʣʠ ʤʫʜʨʦʩʪʴʶ, ʭʦʪʷ ʯʘʩʪʦ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ. 

ɻʣʘʚʥʦʝ ʢʘʯʝʩʪʚʦ ʪʘʢʦʛʦ ʧʝʨʩʦʥʘʞʘ ï ʧʫʙʣʠʯʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʧʫʙʣʠʯʥʦʡ ʩʬʝʨʝ ʩ ʤʥʦʞʝʩʪʚʦʤ ʢʦʥʪʘʢʪʦʚ. ʇʫʙʣʠʯʥʦʝ ʦʙʱʝʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʨʦʪʫʘʨʘʭ ʚʤʝʩʪʝ ʩʧʦʩʦʙʥʳ ʩʤʷʛʯʠʪʴ ʩʝʨʴʝʟʥʫʶ ʩʦʮʠʘʣʴʥʫʶ 

ʧʨʦʙʣʝʤʫ ï ʩʝʛʨʝʛʘʮʠʶ ʠ ʨʘʩʦʚʫʶ ʜʠʩʢʨʠʤʠʥʘʮʠʶ [81-83].  

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʠʟʘʡʥ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʫʣʠʯʥʦʡ ʞʠʟʥʠ ʤʦʛʫʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʦʜʦʣʝʪʴ ʩʝʛʨʝʛʘʮʠʶ ʠ ʜʠʩʢʨʠʤʠʥʘʮʠʶ. ʆʜʥʘʢʦ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʵʪʠʤʠ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʷʤʠ ʪʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʫʩʠʣʠʡ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ, ʛʜʝ ʪʨʦʪʫʘʨʳ ʥʝʙʝʟʦʧʘʩʥʳ, ʘ ʣʶʜʠ 

ʚʳʥʫʞʜʝʥʳ ʜʝʣʠʪʴʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʤʦʞʝʪ 

ʩʝʨʴʝʟʥʦ ʟʘʪʨʫʜʥʠʪʴ ʧʨʝʦʜʦʣʝʥʠʝ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʘʭ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʠʣʳ ʚʣʦʞʝʥʥʳʭ ʫʩʠʣʠʡ. 
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ɼʝʪʷʤ, ʧʨʦʞʠʚʘʶʱʠʤ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʩʪʘ ʜʣʷ ʠʛʨ ʠ ʦʙʫʯʝʥʠʷ. ʆʥʠ ʥʫʞʜʘʶʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʷʭ ʜʣʷ 

ʘʢʪʠʚʥʳʭ ʠʛʨ ʠ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʳʤʠ ʠ ʣʝʛʢʦ ʜʦʩʪʫʧʥʳʤʠ, ʯʝʤ ʩʝʛʦʜʥʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤ ʪʨʝʙʫʝʪʩʷ 

ʥʝʬʦʨʤʘʣʴʥʦʝ "ʙʘʟʦʚʦʝ" ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʥʝ ʜʦʤʘ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʠʛʨʘʪʴ, ʩʚʦʙʦʜʥʦ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʠʨʝ. ʂʦʛʜʘ ʠʛʨʦʚʳʝ 

ʘʢʪʠʚʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʜʝʪʩʢʠʤʠ ʧʣʦʱʘʜʢʘʤʠ ʠ ʧʘʨʢʘʤʠ, ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʪʘʢʞʝ ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ 

ʦʧʣʘʯʠʚʘʝʤʳʡ ʧʝʨʩʦʥʘʣ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʪʢʦʚ, ʧʣʘʚʘʪʝʣʴʥʳʭ 

ʙʘʩʩʝʡʥʦʚ, ʧʨʫʜʦʚ ʜʣʷ ʣʦʜʦʢ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʩʪ ʜʣʷ ʘʢʪʠʚʥʦʛʦ 

ʦʪʜʳʭʘ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ. ʆʛʨʘʥʠʯʝʥʥʳʝ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠʛʨʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʛʨ ʠ ʩʧʦʨʪʘ. 

ʊʨʦʪʫʘʨʳ ʰʠʨʠʥʦʡ ʚ ʜʝʚʷʪʴ-ʜʝʩʷʪʴ ʤʝʪʨʦʚ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʧʦʥʪʘʥʥʦʡ ʠʛʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ 

ʰʠʨʦʢʠʝ ʪʨʦʪʫʘʨʳ ʧʦʟʚʦʣʷʶʪ ʧʦʩʘʜʠʪʴ ʜʝʨʝʚʴʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʥʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʤʝʩʪʘ ʜʣʷ ʧʝʰʝʭʦʜʦʚ ʠ ʚʟʨʦʩʣʳʭ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ 

ʚʨʝʤʷ ʥʘ ʫʣʠʮʝ ʠ ʚʝʜʫʪ ʩʚʦʶ ʛʦʨʦʜʩʢʫʶ ʞʠʟʥʴ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʨʦʪʫʘʨʳ ʪʘʢʦʡ 

ʨʦʩʢʦʰʥʦʡ ʰʠʨʠʥʳ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ. ʏʘʩʪʦ ʰʠʨʠʥʘ ʪʨʦʪʫʘʨʦʚ ʞʝʨʪʚʫʝʪʩʷ ʚ 

ʧʦʣʴʟʫ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʛʦʨʦʜʩʢʠʝ ʪʨʦʪʫʘʨʳ ʦʙʳʯʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʭʦʜʴʙʳ ʠ ʜʦʩʪʫʧʘ 

ʢ ʟʜʘʥʠʷʤ, ʥʝ ʫʯʠʪʳʚʘʷ ʠʭ ʫʥʠʢʘʣʴʥʫʶ, ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʠ ʥʝʦʙʭʦʜʠʤʫʶ ʨʦʣʴ 

ʚ ʛʦʨʦʜʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʫʙʣʠʯʥʦʡ ʞʠʟʥʠ ʠ ʚʦʩʧʠʪʘʥʠʠ ʜʝʪʝʡ. 

ʐʝʩʪʠʤʝʪʨʦʚʳʝ ʪʨʦʪʫʘʨʳ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʨʳʛʘʪʴ 

ʩʢʘʢʘʣʢʦʡ, ʥʦ ʜʦʧʫʩʢʘʶʪ ʢʘʪʘʥʠʝ ʥʘ ʨʦʣʠʢʘʭ ʠ ʠʛʨʳ ʩ ʢʦʣʝʩʘʤʠ, ʚʩʝ ʝʱʝ 

ʚʩʪʨʝʯʘʶʪʩʷ. ʆʜʥʘʢʦ ʨʘʩʰʠʨʝʥʠʝ ʪʨʦʪʫʘʨʦʚ ʤʘʣʦ-ʧʦʤʘʣʫ ʨʝʰʘʝʪ ʵʪʫ ʧʨʦʙʣʝʤʫ 

(ʤʥʦʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʤʘʣʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʦʨʛʦʚʦ-ʧʨʦʛʫʣʦʯʥʳʝ ʟʦʥʳ ʠ 

"ʧʨʦʤʝʥʘʜʳ" ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʟʘʤʝʥʦʡ). ʐʠʨʠʥʘ ʪʨʦʪʫʘʨʘ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʝʛʦ ʧʦʧʫʣʷʨʥʦʩʪʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦʙʳ ʧʦʣʥʦʮʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ. 

ʆʜʥʘʢʦ, ʜʘʞʝ ʢʦʛʜʘ ʤʝʩʪʘ ʥʘ ʪʨʦʪʫʘʨʘʭ ʦʛʨʘʥʠʯʝʥʳ, ʫʜʦʙʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʠʥʪʝʨʝʩ, ʢʦʪʦʨʳʝ ʫʣʠʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʣʷ ʜʝʪʝʡ, ʦʩʪʘʶʪʩʷ 

ʚʘʞʥʳʤʠ ʜʣʷ ʠʭ ʠʛʨʳ. ʈʦʜʠʪʝʣʷʤ ʪʘʢʞʝ ʚʘʞʝʥ ʭʦʨʦʰʠʡ ʧʨʠʩʤʦʪʨ ʟʘ ʜʝʪʴʤʠ. 

ɼʝʪʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʠ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʠʛʨʘʶʪ ʜʘʞʝ ʥʘ ʫʟʢʠʭ ʪʨʦʪʫʘʨʘʭ. 

ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʟʣʦʫʧʦʪʨʝʙʣʷʪʴ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʘʜʘʧʪʘʮʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʳ ʥʘʥʦʩʠʤ ʚʨʝʜ ʠ ʜʝʪʷʤ, ʠ ʛʦʨʦʜʫ.  

ʅʝʢʦʪʦʨʳʝ ʪʨʦʪʫʘʨʳ ʚ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ʥʝ ʷʚʣʷʶʪʩʷ ʙʝʟʦʧʘʩʥʳʤʠ 

ʤʝʩʪʘʤʠ ʜʣʷ ʜʝʪʝʡ ʠ ʥʝʙʝʟʦʧʘʩʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʠʭ, ʥʦ ʠ ʜʣʷ ʚʩʝʭ. ɺ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʤʳ ʜʦʣʞʥʳ ʧʦʦʱʨʷʪʴ ʨʘʟʚʠʪʠʝ ʠ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʣʠʮ, ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ. ʕʪʦ 

ʩʣʦʞʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʜʥʘʢʦ, ʦʪʧʨʘʚʣʷʷ ʜʝʪʝʡ, ʞʠʚʫʱʠʭ ʚ ʟʘʧʫʱʝʥʥʳʭ 

ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ, ʚ ʧʘʨʢʠ ʠ ʥʘ ʠʛʨʦʚʳʝ ʧʣʦʱʘʜʢʠ, ʤʳ ʪʦʣʴʢʦ ʫʭʫʜʰʘʝʤ ʠʭ 
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ʩʠʪʫʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʣʠʯʥʦʡ ʩʨʝʜʦʡ. 

ʀʜʝʷ ʫʥʠʯʪʦʞʘʪʴ ʫʣʠʮʳ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʛʜʝ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʘ ʛʜʝ 

ʥʝʚʦʟʤʦʞʥʦ, ʩʚʦʜʠʪʴ ʠʭ ʩʦʮʠʘʣʴʥʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ 

ʢ ʤʠʥʠʤʫʤʫ, ʷʚʣʷʝʪʩʷ ʚʨʝʜʥʦʡ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʦʡ ʜʣʷ ʦʨʪʦʜʦʢʩʘʣʴʥʦʛʦ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʏʘʩʪʦ ʵʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʛʦʥʝ ʟʘ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʠʜʝʘʣʘʤʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʛʦʨʦʜʩʢʠʭ ʜʝʪʝʡ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʛʦʨʴʢʫʶ ʠʨʦʥʠʶ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, 

ʛʜʝ ʛʦʨʦʜ, ʫʣʠʮʘ ʠ ʨʘʡʦʥ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʇʦʦʱʨʷʪʴ ʩʦʟʜʘʥʠʝ ʞʠʚʳʭ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʫʣʠʮ, ʢʦʪʦʨʳʝ ʩʪʘʥʫʪ 

ʩʝʨʜʮʝʤ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ. ɿʜʝʩʴ ʚʘʞʥʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʘʢʪʠʚʥʦʡ 

ʩʦʮʠʘʣʴʥʦʡ, ʢʫʣʴʪʫʨʥʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʙʝʩʧʝʯʠʚʘʪʴ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʫʣʠʯʥʦʡ ʪʢʘʥʠ ʧʦ ʚʩʝʤʫ ʨʘʡʦʥʫ, ʯʪʦʙʳ ʦʥ 

ʠʤʝʣ ʨʘʟʤʝʨʳ ʠ ʧʦʪʝʥʮʠʘʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʨʝʜʥʝʤʫ ʛʦʨʦʜʫ. ʕʪʦ ʧʦʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʝʜʠʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʩʚʷʟʷʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʯʘʩʪʷʤʠ ʨʘʡʦʥʘ. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʢʠ, ʧʣʦʱʘʜʠ, ʩʢʚʝʨʳ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʢʘʢ 

ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ ʫʣʠʯʥʦʡ ʩʨʝʜʳ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʦʙʱʫʶ 

ʩʪʨʫʢʪʫʨʫ ʫʣʠʮ, ʩʧʦʩʦʙʩʪʚʫʷ ʝʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ. ʕʪʠ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʜʦʣʞʥʳ ʨʘʟʜʝʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʩʦʩʝʜʥʠʝ ʦʢʨʫʛʠ ʚʥʫʪʨʠ ʨʘʡʦʥʘ. 

ʇʦʜʯʝʨʢʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ ʠ ʩʘʤʦʙʳʪʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ, ʠʤʝʶʱʝʡ ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʨʘʡʦʥʘ. ɺʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʫʥʠʢʘʣʴʥʳʝ ʯʝʨʪʳ ʠ ʭʘʨʘʢʪʝʨ ʨʘʡʦʥʘ, ʯʪʦʙʳ ʦʥ ʤʦʛ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʝʜʠʥʠʮʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʦʟʜʘʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʫʣʠʮ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʫʣʠʯʥʦʡ 

ʪʢʘʥʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʧʦʜʯʝʨʢʠʚʘʥʠʝ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʨʘʡʦʥʘ. 

ʂʘʤʠʣʣʦ ɿʠʪʪʝ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʥʘʟʘʜ ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʶ ʪʝʦʨʠʶ, ʫʪʚʝʨʞʜʘʷ, 

ʯʪʦ ʧʨʷʤʳʝ ʫʣʠʮʳ ʷʚʣʷʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ, ʘ ʢʨʠʚʳʝ ʫʣʠʮʳ ʠʜʝʘʣʴʥʳʤʠ. 

ʇʨʷʤʘʷ ʫʣʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʘʤʳʡ ʜʣʠʥʥʳʡ ʧʫʪʴ ʦʪ ʦʜʥʦʛʦ ʢʦʥʮʘ ʜʦ ʜʨʫʛʦʛʦ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʨʠʚʘʷ ʫʣʠʮʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʧʫʪʝʤ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʩʢʨʠʚʣʝʥʥʳʭ ʫʣʠʮʘʭ ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʛʦʨʦʜʦʚ, ʢʘʟʘʣʦʩʴ 

ʫʙʝʜʠʪʝʣʴʥʳʤ ʠ ʦʩʪʨʦʫʤʥʳʤ. ʇʨʷʤʘʷ ʫʣʠʮʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʨʘʙʦʪʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʨʠʚʘʷ ʫʣʠʮʘ ʩʦʟʜʘʝʪ ʘʪʤʦʩʬʝʨʫ 

ʦʪʜʳʭʘ. ʆʜʥʘʢʦ, ʧʨʠʟʥʘʝʪʩʷ, ʯʪʦ ʧʨʷʤʘʷ ʫʣʠʮʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ 

ʦʨʠʝʥʪʘʮʠʶ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʳʝ ʧʝʨʝʢʨʝʩʪʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʨʠʚʘʷ ʫʣʠʮʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʫʪʘʶʱʝʡ. ʊʘʢʞʝ ʧʨʠʟʥʘʝʪʩʷ, ʯʪʦ ʧʨʷʤʘʷ ʫʣʠʮʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ, ʭʦʪʷ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʢʫʯʥʦʡ, ʝʩʣʠ ʦʢʨʫʞʘʶʱʠʝ 

ʜʦʤʘ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʳ. ʂʨʠʚʘʷ ʫʣʠʮʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ 

ʦʱʫʱʝʥʠʝ ʙʝʩʧʦʨʷʜʢʘ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʟʜʘʥʠʷ ʥʘ ʥʝʡ ʨʘʟʤʝʱʘʶʪʩʷ ʩ 

ʧʨʦʤʝʞʫʪʢʘʤʠ. ɻʣʘʟʫ ʢʘʞʝʪʩʷ, ʯʪʦ ʬʘʩʘʜ ʢʘʞʜʦʛʦ ʜʦʤʘ ʥʘʢʣʦʥʝʥ ʚ ʨʘʟʥʳʝ 

ʩʪʦʨʦʥʳ, ʯʪʦ ʩʦʟʜʘʝʪ ʚʧʝʯʘʪʣʝʥʠʝ ʧʦʣʝʡ ʙʠʪʚʳ ʠʣʠ ʤʝʩʪʘ, ʨʘʟʙʨʦʩʘʥʥʦʛʦ 
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ʦʙʣʦʤʢʘʤʠ ʧʦʩʣʝ ʚʟʨʳʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʧʝʰʝʭʦʜʘʤ ʩʢʫʯʥʦ 

ʠʜʪʠ ʧʦ ʧʨʷʤʦʡ ʫʣʠʮʝ, ʪʘʢ ʢʘʢ ʦʥʘ ʢʘʞʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦʡ, ʘ ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ 

ʥʝʦʱʫʪʠʤʦ. ʂʨʠʚʘʷ ʫʣʠʮʘ, ʥʘʧʨʦʪʠʚ, ʧʨʝʜʣʘʛʘʝʪ ʥʝʦʞʠʜʘʥʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ 

ʧʦʚʦʨʦʪʝ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʠʥʪʝʨʝʩʥʦʡ ʜʣʷ ʧʨʦʛʫʣʦʢ. ʆʜʥʘʢʦ, ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʫʣʠʮʝ, ʪʦ ʧʨʷʤʘʷ ʫʣʠʮʘ ʩʪʘʥʦʚʠʪʩʷ ʦʧʘʩʥʦʡ ʜʣʷ ʧʝʰʝʭʦʜʦʚ. ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʝʪʨʦ, ʪʨʘʤʚʘʠ, ʘʚʪʦʙʫʩʳ ʠ ʘʚʪʦʤʦʙʠʣʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ 

ʧʨʝʦʜʦʣʝʪʴ ʧʨʷʤʫʶ ʫʣʠʮʫ, ʙʣʘʛʦʜʘʨʷ ʝʝ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ. ɽʩʣʠ ʤʳ ʛʦʚʦʨʠʤ ʦ 

ʫʣʠʮʘʭ ʜʣʷ ʧʝʰʝʭʦʜʦʚ ʠ ʧʨʠʷʪʥʳʭ ʧʨʦʛʫʣʦʢ, ʪʦ ʢʨʠʚʘʷ ʫʣʠʮʘ ʤʦʞʝʪ ʩʦʟʜʘʪʴ 

ʙʦʣʝʝ ʧʨʠʷʪʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʜʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʩʤʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʪʘʢʠʭ ʢʘʢ ʫʣʠʮʳ, ʧʣʦʱʘʜʠ, ʧʘʨʢʠ, ʥʘʙʝʨʝʞʥʳʝ ʠ ʤʦʣʳ. ʆʥʠ ʬʦʨʤʠʨʫʶʪ ʦʙʣʠʢ 

ʛʦʨʦʜʘ ʠ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʦʙʱʠʡ ʦʙʨʘʟ. ʂʘʯʝʩʪʚʦ 

ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʥʘʩʳʱʝʥʥʦʩʪʴ ʵʪʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʟʣʠʯʥʳʤʠ 

ʩʦʮʠʘʣʴʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ 

ʞʠʟʥʠ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ, ʪʘʢ ʠ ʚʩʝʛʦ ʛʦʨʦʜʘ. 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ "ʪʝʘʪʨʦʤ" 

ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ ʠ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʦʤ ʛʦʨʦʜʩʢʦʛʦ ʩʪʠʣʷ ʞʠʟʥʠ, ʢʦʪʦʨʳʡ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʨʘʟʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʘ. ʉʚʷʟʴ 

ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʦʨʦʜʩʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʩʦʮʠʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʛʦʨʦʞʘʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ, ʠ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚ ʤʦʛʫʪ 

ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʛʦʨʦʞʘʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ. 

ʆʜʥʘʢʦ ʚʦʟʜʝʡʩʪʚʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʧʦʚʝʜʝʥʠʝ ʣʶʜʝʡ ʚ ʛʦʨʦʜʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʘʯʝʩʪʚʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠʣʠ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʥʦ ʠ ʦʪ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʠ 

ʣʶʜʴʤʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʬʠʟʠʯʝʩʢʦʤ ʠ ʵʩʪʝʪʠʯʝʩʢʦʤ ʢʦʤʬʦʨʪʝ, ʢʦʪʦʨʳʡ ʯʝʣʦʚʝʢ ʦʱʫʱʘʝʪ ʚ ʜʘʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ ʠ ʦʙʨʘʟʘ ʛʦʨʦʜʘ ʚ ʮʝʣʦʤ, ʠ ʠʭ ʢʘʯʝʩʪʚʦ 

ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʩʪʴ ʩ ʛʦʨʦʞʘʥʘʤʠ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʠʷʪʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʝʞʜʫ ʤʦʨʬʦʣʦʛʠʝʡ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʩʦʩʪʦʷʥʠʝʤ, ʠ ʧʦʚʝʜʝʥʠʝʤ ʛʦʨʦʞʘʥ ʩʫʱʝʩʪʚʫʶʪ ʚʟʘʠʤʦʩʚʷʟʠ. ʀʟʫʯʝʥʠʝ ʵʪʠʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʛʦʨʦʜʦʚ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʨʝʣʠʛʠʦʟʥʳʭ ʥʦʨʤ, ʘ ʪʘʢʞʝ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ. ʂʘʞʜʘʷ ʵʧʦʭʘ, 

ʪʠʧ ʠ ʬʫʥʢʮʠʷ ʛʦʨʦʜʘ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠ ʥʝʪ 

ʘʙʩʪʨʘʢʪʥʳʭ ʢʘʯʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʝ ʩʚʷʟʘʥʳ ʩ ʢʦʥʪʝʢʩʪʦʤ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʭ ʧʦʪʝʥʮʠʘʣʘ ʠ ʩʦʟʜʘʪʴ ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ ʩ ʨʘʟʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʵʩʪʝʪʠʯʝʩʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɻʘʨʤʦʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʬʦʨʤ, ʢʦʪʦʨʳʝ 
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ʫʯʠʪʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ. ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʠ ʪʠʧʦʚ ʧʨʦʩʪʨʘʥʩʪʚ, ʥʦ ʠ ʠʭ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʘʟʣʠʯʥʳʭ ʩʫʙʢʫʣʴʪʫʨ ʠ ʛʦʨʦʜʩʢʠʭ ʩʦʦʙʱʝʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʠʤʘʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʤʦʨʬʦʣʦʛʠʝʡ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʦʚʝʜʝʥʠʝʤ ʛʦʨʦʞʘʥ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠ ʛʘʨʤʦʥʠʯʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʚʝʯʘʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ. 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʶʪ ʢʘʢ ʩʪʘʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʪʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʛʝʦʤʝʪʨʠʷ, 

ʤʘʩʰʪʘʙʥʦʩʪʴ ʠ ʦʙʣʠʢ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʢʦʤʬʦʨʪ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʥʝʤ. ʆʥʠ ʬʦʨʤʠʨʫʶʪ ʦʙʨʘʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʝʛʦ ʵʩʪʝʪʠʯʝʩʢʦʝ 

ʚʦʩʧʨʠʷʪʠʝ. ʆʜʥʘʢʦ ʩʦʮʠʘʣʴʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʧʫʣʷʮʠʷ, ʩʦʮʠʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʠ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ ʢʘʯʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ ʛʦʨʦʜʩʢʠʤʠ "ʘʢʪʝʨʘʤʠ" ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʚʝʜʝʥʠʷ ʚ ʛʦʨʦʜʝ. 

ɽʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʬʦʨʪʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʣʶʜʴʤʠ ʠ ʩʘʤʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʩʦʮʠʘʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ 

ʦʪʩʫʪʩʪʚʠʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʩʧʨʠʥʷʪʦ ʢʘʢ ʥʝʡʪʨʘʣʴʥʦʝ, ʥʝʫʜʦʙʥʦʝ ʠ ʣʠʰʝʥʥʦʝ ʩʤʳʩʣʘ ʠ ʢʫʣʴʪʫʨʥʳʭ 

ʮʝʥʥʦʩʪʝʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝʪ ʠʩʢʣʶʯʘʪʴʩʷ ʠʟ ʘʢʪʠʚʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ ʠʣʠ ʙʳʪʴ ʟʘʭʚʘʯʝʥʥʳʤ ʠ ʧʨʠʚʘʪʠʟʠʨʦʚʘʥʥʳʤ ʤʘʨʛʠʥʘʣʴʥʳʤʠ 

ʠʣʠ ʩʪʠʭʠʡʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʩʚʦʠʭ ʮʝʣʷʭ. 

ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʦʨʦʜʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʨʘʟʣʠʯʥʳʭ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʛʨʫʧʧ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʠʚʥʦʡ ʠ 

ʛʘʨʤʦʥʠʯʥʦʡ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʩʪʝʪʠʯʝʩʢʠʝ 

ʢʘʯʝʩʪʚʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʝ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʦʙʠʪʘʝʤʦʩʪʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ 

ʛʦʨʦʜʩʢʠʭ "ʘʢʪʝʨʦʚ". ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʜʘʞʝ ʝʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʣʘʜʘʝʪ 

ʧʨʝʢʨʘʩʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ ʠ ʵʩʪʝʪʠʢʦʡ, ʵʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʝʛʦ 

ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʬʠʢʩʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʬʦʨʤʘʤʠ ʠ ʣʶʜʴʤʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʧʦʪʝʥʮʠʘʣʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʛʦʨʦʜʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪʳ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʢ ʩʦʮʠʘʣʴʥʦʛʦ ʷʚʣʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚʩʝ ʟʥʘʯʠʤʳʝ ʧʨʠʨʦʜʥʳʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʷʚʣʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʝʝ ʬʠʟʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʨʦʩʩ-ʧʝʨʝʩʝʢʘʶʱʠʡ ʘʥʘʣʠʟ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʚʳʚʦʜʳ ʦ ʤʝʭʘʥʠʟʤʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ 

ʠ ʛʦʨʦʜʩʢʠʤ ʦʙʱʝʩʪʚʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʦ ʬʘʢʪʦʨʘʭ, ʦʨʛʘʥʠʟʫʶʱʠʭ 

ʠ ʤʦʜʝʨʠʨʫʶʱʠʭ ʵʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʬʠʢʩʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ, 
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ʚʢʣʶʯʘʷ ʬʠʟʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ. ʂ ʬʠʟʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ 

ʠʟʤʝʥʷʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʢʣʠʤʘʪ, ʠʥʩʦʣʷʮʠʷ, ʦʩʚʝʱʝʥʠʝ, ʘ ʪʘʢʞʝ 

ʥʝʠʟʤʝʥʷʝʤʳʝ ʬʘʢʪʦʨʳ, ʚʢʣʶʯʘʶʱʠʝ ʧʨʠʨʦʜʥʳʝ ʛʦʨʠʟʦʥʪʳ, ʛʝʦʣʦʛʠʶ, ʨʝʣʴʝʬ, 

ʣʘʥʜʰʘʬʪ, ʬʣʦʨʫ, ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ ʧʝʡʟʘʞʘ, ʛʝʦʤʝʪʨʠʶ ʠ ʧʣʘʩʪʠʢʫ 

ʘʨʭʠʪʝʢʪʫʨʳ. ʂ ʩʦʮʠʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ ʤʝʜʣʝʥʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʠʷ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʦ 

ʠʟʤʝʥʷʶʱʠʝʩʷ ʬʘʢʪʦʨʳ, ʚʢʣʶʯʘʶʱʠʝ ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ, ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʚʠʜʳ ʘʢʪʠʚʥʦʩʪʠ, ʦʜʝʞʜʫ, ʪʨʘʬʠʢ, ʛʨʫʧʧʳ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ʣʶʜʝʡ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʘʯʝʩʪʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʜʦʩʪʫʧʥʦʩʪʴ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ 

ʦʩʥʦʚʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʛʦʨʦʞʘʥ ʠʣʠ ʠʤʝʪʴ ʦʩʦʙʦʝ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ. ɽʩʣʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝʜʦʩʪʫʧʥʦ ʜʣʷ ʣʶʜʝʡ, ʪʦ ʦʥʦ ʠʩʢʣʶʯʘʝʪʩʷ 

ʠʟ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ ʛʦʨʦʜʘ, ʜʘʞʝ ʝʩʣʠ ʦʥʦ ʦʙʣʘʜʘʝʪ ʧʨʦʯʠʤʠ ʚʘʞʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ ʠʣʠ ʵʩʪʝʪʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ. ɻʦʨʦʜʩʢʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʧʨʦʩʪʦ "ʥʝ ʚʠʜʠʪ" ʪʘʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʭʚʘʯʝʥʦ 

ʢʘʢʦʡ-ʣʠʙʦ ʛʨʫʧʧʦʡ ʠʣʠ ʩʫʙʢʫʣʴʪʫʨʦʡ, ʧʦʜʯʝʨʢʠʚʘʶʱʝʡ ʝʛʦ ʠʟʦʣʷʮʠʶ ʦʪ 

ʦʙʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʬʦʢʫʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʳʣʠ ʣʝʛʢʦ ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʩʝʭ 

ʛʦʨʦʞʘʥ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚ ʚʙʣʠʟʠ 

ʦʞʠʚʣʝʥʥʳʭ ʫʣʠʮ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠʣʠ ʜʨʫʛʠʭ ʧʦʧʫʣʷʨʥʳʭ ʤʝʩʪ. 

ʊʘʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʛʫʪ ʩʪʘʪʴ ʮʝʥʪʨʘʣʴʥʳʤʠ ʪʦʯʢʘʤʠ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ, 

ʧʨʠʚʣʝʢʘʷ ʣʶʜʝʡ ʩʚʦʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʦʩʪʫʧʥʦʩʪʴ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʥʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʧʨʠʟʥʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʛʦʨʦʜʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʚʢʣʶʯʝʥʦ ʚ ʩʦʮʠʘʣʴʥʫʶ ʩʝʪʴ ʛʦʨʦʜʘ ʠ ʧʨʠʟʥʘʥʦ 

ʟʥʘʯʠʤʳʤ ʠ ʮʝʥʥʳʤ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʆʥʘ 

ʚʢʣʶʯʘʝʪ ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʠ ʦʙʘ ʘʩʧʝʢʪʘ ʚʣʠʷʶʪ ʥʘ ʦʙʠʪʘʝʤʦʩʪʴ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ 

ʛʦʨʦʞʘʥ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʪʘʢʦʡ ʩʨʝʜʳ, ʚ 

ʢʦʪʦʨʦʡ ʣʶʜʠ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʟʘʱʠʱʝʥʥʳʤʠ ʠ ʢʦʤʬʦʨʪʥʦ ʚʦ ʚʨʝʤʷ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʛʘʨʤʦʥʠʯʥʦʡ ʠ ʧʨʠʷʪʥʦʡ 

ʘʪʤʦʩʬʝʨʳ, ʦʪʩʫʪʩʪʚʠʝʤ ʫʛʨʦʟʳ ʠʣʠ ʩʪʨʘʭʘ, ʘ ʪʘʢʞʝ ʫʯʝʪʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʞʠʜʘʥʠʡ ʛʦʨʦʞʘʥ. ʅʘʧʨʠʤʝʨ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʩʚʝʱʝʥʦ, ʠʤʝʪʴ ʯʝʪʢʠʝ ʟʦʥʳ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʨʳʪʴʩʷ ʦʪ ʥʝʧʦʛʦʜʳ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʌʠʟʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʱʠʪʝ ʣʶʜʝʡ ʦʪ ʬʠʟʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʛʦʨʦʞʘʥʝ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ 

ʬʠʟʠʯʝʩʢʠ ʢʦʤʬʦʨʪʥʦ ʠ ʟʘʱʠʱʝʥʥʳʤʠ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʘʚʘʨʠʡʥʳʭ 
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ʩʠʪʫʘʮʠʡ, ʥʘʣʠʯʠʝ ʚʠʜʠʤʦʡ ʦʭʨʘʥʳ ʠʣʠ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʫʩʪʨʘʥʝʥʠʝ ʦʧʘʩʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʧʨʝʧʷʪʩʪʚʠʡ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ. ʂʦʛʜʘ ʣʶʜʠ 

ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʙʝʟʦʧʘʩʥʦ ʠ ʢʦʤʬʦʨʪʥʦ, ʦʥʠ ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʦʪʜʳʭʘ ʠ ʘʢʪʠʚʥʦʩʪʝʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʘʢʪʠʚʥʦʡ ʠ ʞʠʚʦʡ ʦʙʠʪʘʝʤʦʩʪʠ.  

ʆʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʛʦʨʦʞʘʥ. ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ ʠ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʤʦʙʠʣʴʥʦʩʪʠ. ɺʢʣʶʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ ʪʨʘʚʷʥʦʝ ʧʦʢʨʳʪʠʝ, ʪʨʦʪʫʘʨʥʳʝ ʜʦʨʦʞʢʠ, ʧʘʥʜʫʩʳ 

ʜʣʷ ʜʦʩʪʫʧʥʦʩʪʠ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʛʦʨʦʜʩʢʘʷ ʤʝʙʝʣʴ (ʩʢʘʤʝʡʢʠ, 

ʩʪʦʣʠʢʠ, ʫʨʥʳ ʠ ʪ.ʜ.) ʠ ʦʩʚʝʱʝʥʠʝ (ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʵʩʪʝʪʠʯʝʩʢʦʝ), ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʣʶʜʷʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʪʜʳʭʘ, ʩʦʮʠʘʣʴʥʳʭ ʚʩʪʨʝʯ, ʟʘʥʷʪʠʡ ʩʧʦʨʪʦʤ, ʧʨʦʚʝʜʝʥʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʜʨʫʛʠʭ ʘʢʪʠʚʥʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʤʘʣʦʤʦʙʠʣʴʥʳʝ ʣʶʜʠ. ʕʪʦ 

ʤʦʛʫʪ ʙʳʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʤʧʳ, ʧʦʜʲʝʤʥʠʢʠ, ʧʦʜʭʦʜʷʱʠʝ ʪʫʘʣʝʪʳ ʠʣʠ ʜʨʫʛʠʝ 

ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʦʤʬʦʨʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʚʩʝʭ ʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʝ 

ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʠ ʚʦʩʧʨʠʷʪʠʷ ʛʦʨʦʞʘʥʘʤʠ. ʏʝʤ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ ʫʜʦʙʥʳʤʠ ʙʫʜʫʪ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʣʘʛʦʜʘʨʷ 

ʥʘʣʠʯʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ 

ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʘʧʦʣʥʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʆʜʥʘʢʦ 

ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʘʥʦ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʩʪʝʪʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʘʤ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ ʩʪʠʣʶ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʙʳʪʴ ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦʙʳ ʜʦʣʛʦʩʨʦʯʥʦ ʩʣʫʞʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʛʦʨʦʞʘʥ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʘʯʝʩʪʚʦʤ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʛʦʨʦʞʘʥʘʤ ʙʳʪʴ 

ʘʢʪʠʚʥʳʤʠ ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚʦʢʨʫʛ ʥʠʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʯʘʩʪʠʶ ʚ ʞʠʟʥʠ ʛʦʨʦʜʘ ʠ ʩʦʟʜʘʥʠʶ ʦʱʫʱʝʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʥʝʤʫ. 

ʅʘʣʠʯʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚ, ʦʪʢʨʳʪʳʭ ʚʠʜʦʚ ʠ 

ʦʙʟʦʨʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʟʚʦʣʷʝʪ ʛʦʨʦʞʘʥʘʤ ʚʠʟʫʘʣʴʥʦ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʷʚʣʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʜʚʠʞʝʥʠʝʤ ʣʶʜʝʡ ʥʘ ʫʣʠʮʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʚ ʧʘʨʢʝ ʠʣʠ ʥʘ 

ʧʣʦʱʘʜʠ, ʪʘʢ ʠ ʥʘʙʣʶʜʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʜʘ, 



41 

 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʝʙʦ ʠ ʪ.ʜ. ʕʪʦ ʩʦʟʜʘʝʪ ʠʥʪʝʨʝʩ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʛʦʨʦʞʘʥʘʤʠ. ʅʘʙʣʶʜʝʥʠʝ ʜʝʡʩʪʚʠʡ ʪʘʢʞʝ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʝ ʥʘʜ ʩʠʪʫʘʮʠʝʡ. ʗʚʥʘʷ ʚʠʜʠʤʦʩʪʴ ʜʝʡʩʪʚʠʡ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʷʚʣʝʥʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʧʨʝʩʪʫʧʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʝʥʠʝ ʜʝʡʩʪʚʠʡ ʜʨʫʛʠʭ ʣʶʜʝʡ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠ 

ʚʜʦʭʥʦʚʣʷʪʴ ʛʦʨʦʞʘʥ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʠ ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʇʦʵʪʦʤʫ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʙʣʶʜʝʥʠʷ 

ʜʝʡʩʪʚʠʡ, ʦʙʳʯʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʛʦʨʦʞʘʥ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʘʢʪʠʚʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

 

1.4 ʉʝʡʩʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ɺ ʫʥʠʢʘʣʴʥʦʡ ʢʥʠʛʝ: çɸʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʝʡʩʤʦʩʪʦʡʢʠʭ 

ʟʜʘʥʠʡè ʘʚʪʦʨʦʚ ʂ. ɸʨʥʦʣʴʜ ʠ ʈ. ʈʝʡʪʝʨʤʘʥʘ ʧʦʩʚʷʱʝʥʥʘʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʟʜʘʥʠʡ, ʚʦʟʚʦʜʠʤʳʭ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ, ʥʘʧʠʩʘʥʘ ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʦʚ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ). ɺ ʨʘʙʦʪʝ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʦʟʤʦʞʥʳʝ ʢʦʥʬʣʠʢʪʳ ʤʝʞʜʫ 

ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʠ ʠʥʞʝʥʝʨʘʤʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʚ ʢʦʥʪʝʢʩʪʝ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʊʘʢʠʝ ʢʦʥʬʣʠʢʪʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʟ-ʟʘ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʧʦʥʠʤʘʥʠʷ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɸʨʭʠʪʝʢʪʦʨʳ ʦʙʳʯʥʦ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʀʥʞʝʥʝʨʳ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʪʨʫʢʪʫʨʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʟʜʘʥʠʷ ʠ ʝʛʦ ʩʝʡʩʤʠʯʝʩʢʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ [36, ʩ. 33-45; 37, ʩ. 60-76]. ʆʥʠ ʦʙʣʘʜʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ 

ʟʥʘʥʠʷʤʠ ʦ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʞʝʥʝʨʠʠ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʘʭ, ʠ ʪʝʭʥʦʣʦʛʠʷʭ. 

ʀʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʬʦʢʫʩʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʘʨʭʠʪʝʢʪʦʨʳ 

ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʝʝ ʟʥʘʢʦʤʳ ʩ ʦʩʥʦʚʘʤʠ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤ ʤʝʞʜʫ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʪʘʢʠʭ ʢʦʥʬʣʠʢʪʦʚ ʠ 

ʫʣʫʯʰʝʥʠʷ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʠ ʠʥʞʝʥʝʨʘʤʠ ʚʘʞʥʦ, 

ʯʪʦʙʳ ʘʨʭʠʪʝʢʪʦʨʳ ʠʤʝʣʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʦʩʥʦʚ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʯʝʨʝʟ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʚʢʣʶʯʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʠʥʞʝʥʝʨʠʠ ʚ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʰʢʦʣ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʦʣʝʝ 

ʪʝʩʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʠ ʠʥʞʝʥʝʨʘʤʠ ʥʘ ʵʪʘʧʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʟʚʦʣʷʝʪ ʘʨʭʠʪʝʢʪʦʨʘʤ ʫʯʝʩʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʭ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʢʦʥʮʝʧʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʛʘʝʪʩʷ ʙʦʣʝʝ 

ʛʘʨʤʦʥʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʵʩʪʝʪʠʢʦʡ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʟʜʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʦʥʬʣʠʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

ʈʘʩʰʠʨʝʥʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʜʘʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ 

ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʪʠʧ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʥʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, 
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ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʷ. ʕʪʠ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʩʪʝʥʦʚʦʝ ʟʘʧʦʣʥʝʥʠʝ, ʢʦʣʦʥʥʳ, 

ʧʝʨʝʢʨʳʪʠʷ, ʣʠʬʪʦʚʳʝ ʰʘʭʪʳ, ʣʝʩʪʥʠʯʥʳʝ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʝ 

ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʥʘʨʫʞʥʳʝ ʩʪʝʥʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʧʦʚʝʜʝʥʠʝ ʚʩʝʛʦ ʟʜʘʥʠʷ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʟʜʘʥʠʷ, 

ʚʢʣʶʯʘʷ ʵʪʠ ʵʣʝʤʝʥʪʳ, ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʞʝʩʪʢʦʩʪʴ, ʜʝʤʧʬʠʨʦʚʘʥʠʝ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʷʤ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣ ʠ ʥʘʛʨʫʟʦʢ ʧʨʠ 

ʟʝʤʣʝʪʨʷʩʝʥʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʭ ʧʦʚʝʜʝʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʚʠʙʨʘʮʠʡ. 

ʇʦʥʠʤʘʥʠʝ ʩʣʦʞʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʙʦʪʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʦʟʚʦʣʷʝʪ 

ʘʨʭʠʪʝʢʪʦʨʘʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʩʝʡʩʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ 

ʢʦʣʦʥʥ, ʢʘʨʢʘʩʦʚ, ʩʪʝʥʦʚʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ 

ʩʝʡʩʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʷʷ ʠ ʘʤʦʨʪʠʟʠʨʫʷ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʩʠʣr. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʝʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʜʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝʛʦ 

ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ 

ʟʜʘʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʩʧʨʘʚʠʪʴʩʷ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ.  

ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʜʘʝʪ ʰʠʨʦʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʩʚʦʝʦʙʨʘʟʠʷ ʩʝʡʩʤʦʩʪʦʡʢʠʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ. ʇʨʠ ʵʪʦʤ ʨʝʰʘʶʪʩʷ 

ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʢʘʢ ʧʨʦʧʦʨʮʠʦʥʠʨʦʚʘʥʠʝ, 

ʨʠʪʤʠʯʝʩʢʠʝ ʠ ʤʝʪʨʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ, ʩʠʣʫʵʪʥʦʩʪʴ, ʩʪʝʧʝʥʴ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ 

ʜʝʪʘʣʷʤʠ ʠ ʪ.ʜ. 

ʎʝʨʢʦʚʴ ʩʚʷʪʦʡ ʉʦʬʠʠ ʚ ʉʪʘʤʙʫʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʜʘʥʠʷ ʠ ʘʩʧʝʢʪʦʚ ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɿʦʜʯʠʝ ɸʥʬʠʤʠʡ ʠ ʀʩʠʜʦʨ ʨʘʟʨʘʙʦʪʘʣʠ ʢʦʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʵʬʬʝʢʪʠʚʥʦ 

ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʚʝʣʠʯʠʥʦʡ ʩ ʛʠʛʘʥʪʩʢʦʝ 

ʩʦʦʨʫʞʝʥʠʝ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʚʦʩʧʨʠʷʪʠʶ ʨʘʩʧʦʨʦʚ ʦʪ ʢʫʧʦʣʦʚ ʠ 

ʘʨʦʢ, ʘ ʪʘʢʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʥʘʛʨʫʟʢʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʚʦ ʚʨʝʤʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟ-ʟʘ ʜʚʠʞʝʥʠʷ ʛʨʫʥʪʘ. 

ʇʨʦʩʪʦʪʘ, ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʠ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʢʘʟʘʣʠʩʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʢ ʢ ʚʥʫʪʨʝʥʥʠʤ, 

ʪʘʢ ʠ ʢ ʚʥʝʰʥʠʤ ʩʠʣʘʤ. ʇʨʦʙʣʝʤʘ ʚʦʩʧʨʠʷʪʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʧʦʨʘ, 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʙʦʣʴʰʠʤ ʥʠʟʢʠʤ ʢʫʧʦʣʦʤ ʮʝʨʢʚʠ ʩʚʷʪʦʡ ʉʦʬʠʠ, ʫʩʧʝʰʥʦ ʨʝʰʝʥʘ 

ʙʣʘʛʦʜʘʨʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʣʘʥʘ. ʏʝʪʳʨʝ ʘʨʢʠ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʢʫʧʦʣ, ʧʝʨʝʜʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʫʛʣʳ 

ʩʦʦʨʫʞʝʥʠʷ. ʂʦʥʪʨʬʦʨʩʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʮʝʨʢʚʠ ʧʨʠʥʠʤʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʥʘʛʨʫʟʢʠ, ʘ ʥʘ ʜʨʫʛʠʭ ʜʚʫʭ ʩʪʦʨʦʥʘʭ ʠʤʝʶʪʩʷ ʵʨʢʝʨʳ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʮʝʣʴʶ. 

ʆʙʲʝʤ ʠ ʤʘʩʩʘ ʚʩʝʛʦ ʟʜʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 

ʦʩʥʦʚʘʥʠʶ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʥʘʛʨʫʟʢʘʤ. ɼʚʘ ʵʨʢʝʨʘ ʩ ʧʦʣʫʢʫʧʦʣʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʚʦʩʪʦʯʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʘʭ, ʩʣʫʞʘʪ ʦʧʦʨʘʤʠ ʜʣʷ ʛʣʘʚʥʦʛʦ ʢʫʧʦʣʘ, ʘ ʠʭ 



43 

 

ʦʩʥʦʚʘʥʠʝ ʠʤʝʝʪ ʘʨʦʯʥʫʶ ʬʦʨʤʫ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʙʦʢʦʚʳʝ 

ʵʣʝʤʝʥʪʳ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʩʝʚʝʨʥʫʶ ʠ ʶʞʥʫʶ ʘʨʢʠ. ʐʠʨʠʥʘ ʘʨʦʢ ʥʘ ʵʪʠʭ 

ʜʚʫʭ ʩʪʦʨʦʥʘʭ ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʝʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʠʨʧʠʯʥʫʶ 

ʢʣʘʜʢʫ. ʀʩʪʦʨʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʘʟʤʝʨʳ ʢʦʥʪʨʬʦʨʩʦʚ ʙʳʣʠ ʥʝʧʨʘʚʠʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳ, ʚʝʨʦʷʪʥʦ, ʠʟ-ʟʘ ʦʰʠʙʢʠ ʚ ʨʘʩʯʝʪʘʭ ʪʦʛʦ ʚʨʝʤʝʥʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʦʨʤʘʮʠʡ, ʚʦʟʥʠʢʰʠʭ ʚ ʵʪʠʭ ʵʣʝʤʝʥʪʘʭ, ʦʜʥʘ ʯʘʩʪʴ ʢʫʧʦʣʘ 

ʦʙʨʫʰʠʣʘʩʴ ʚʦ ʚʨʝʤʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ʉʝʡʩʤʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ. 

ʆʥʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʷ ʠ ʝʛʦ ʞʠʪʝʣʝʡ, 

ʤʠʥʠʤʠʟʘʮʠʶ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʘʟʨʫʰʝʥʠʡ ʚ ʩʣʫʯʘʝ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʚʝʜʝʥʠʠ ʟʜʘʥʠʷ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʣ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʪʢʣʠʢʘ ʟʜʘʥʠʷ ʥʘ ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʠ ʦʮʝʥʢʫ ʝʛʦ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʳ API ʠ BIM (Building 

Information Modeling), ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ 

ʟʜʘʥʠʷ, ʚʢʣʶʯʘʷ ʝʛʦ ʩʪʨʫʢʪʫʨʫ, ʤʘʪʝʨʠʘʣʳ ʠ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʦʤʦʛʘʝʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʟʜʘʥʠʷ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ, ʚʢʣʶʯʘʷ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʠ ʧʨʝʜʩʢʘʟʘʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʟʜʘʥʠʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʩʝʡʩʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʍʦʪʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ 

ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʝʞʘʪʴ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ 

ʦʰʠʙʦʢ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʉʝʡʩʤʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʠ 

ʫʩʪʦʡʯʠʚʳʝ ʟʜʘʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʩʧʨʘʚʠʪʴʩʷ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ 

ʫʛʨʦʟʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ. BIM-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʰʠʙʢʠ ʠ ʢʦʥʬʣʠʢʪʳ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ [84]. 

ɻʨʫʧʧʘ ʫʯʝʥʳʭ ʠʟ ʉʪʵʥʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʨʘʙʦʪʘʣʘ ʪʝʭʥʦʣʦʛʠʶ 

çʪʘʥʮʫʶʱʝʛʦ ʟʜʘʥʠʷè, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʣʴʥʳʭ ʢʘʨʢʘʩʦʚ. ʕʪʠ 

ʨʘʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʟʜʘʥʠʷʤ ʠʣʠ ʚʢʣʶʯʝʥʳ ʚ 

ʧʨʦʝʢʪʳ ʥʦʚʳʭ ʟʜʘʥʠʡ. ʂʘʨʢʘʩ ʩʦʝʜʠʥʷʝʪ ʩʪʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʢʨʝʧʠʪʩʷ ʢ 

ʬʫʥʜʘʤʝʥʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʷ çʧʣʷʰʝʪè ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʣʥʘʤʠ ʪʦʣʯʢʦʚ, ʥʦ ʥʝ ʨʘʟʨʫʰʘʝʪʩʷ. ɹʣʘʛʦʜʘʨʷ ʩʧʝʮʠʘʣʴʥʳʤ 
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ʪʨʦʩʘʤ, ʦʙʤʦʪʘʥʥʳʤ ʚʦʢʨʫʛ ʟʜʘʥʠʷ, ʦʥʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʷ "ʧʣʘʱ-ʥʝʚʠʜʠʤʢʘ" ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʚʠʙʨʘʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, ʚʤʝʩʪʦ ʠʭ ʧʦʣʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʠ ʦʪʨʘʞʝʥʠʷ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ 

ʩʧʝʮʠʘʣʴʥʦʛʦ "ʧʣʘʱʘ", ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʪʘ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʢʦʣʝʮ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʙʝʪʦʥʘ ʠʣʠ ʧʣʘʩʪʠʢʘ, ʢʦʪʦʨʳʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʧʦʜ ʬʫʥʜʘʤʝʥʪ 

ʩʦʦʨʫʞʝʥʠʷ. ɺʠʙʨʘʮʠʠ ʧʨʦʥʠʢʘʶʪ ʚʥʫʪʨʴ ʵʪʠʭ ʢʦʣʝʮ ʠ, ʙʣʘʛʦʜʘʨʷ ʠʭ ʣʝʛʢʦʩʪʠ 

ʧʝʨʝʜʚʠʞʝʥʠʷ, ʧʝʨʝʤʝʱʘʶʪʩʷ ʢ ʥʘʨʫʞʥʳʤ ʢʦʣʴʮʘʤ, ʛʜʝ ʬʘʢʪʠʯʝʩʢʠ ʦʪʚʦʜʷʪʩʷ 

ʦʪ ʩʪʨʫʢʪʫʨʳ, ʨʘʩʩʝʠʚʘʷʩʴ ʚ ʟʝʤʣʝ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʥʘ 

ʩʦʦʨʫʞʝʥʠʷ, ʥʘʧʨʘʚʣʷʷ ʠ ʨʘʩʩʝʠʚʘʷ ʵʥʝʨʛʠʶ ʚʠʙʨʘʮʠʡ ʚ ʟʝʤʣʶ. ʕʪʦ ʧʦʤʦʛʘʝʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʭʨʘʥʷʷ ʠʭ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. 

ʊʝʭʥʦʣʦʛʠʠ ʫʢʨʝʧʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʜʘʥʠʷ ʚʢʣʶʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ: 

ʉʪʝʥʳ ʞʝʩʪʢʦʩʪʠ: ɿʜʘʥʠʷ ʩʪʨʦʷʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʧʘʥʝʣʝʡ 

ʩʪʝʥ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʞʝʩʪʢʦʩʪʴ. ɺʦ ʚʨʝʤʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʪʘʢʠʝ ʩʪʝʥʳ ʧʦʤʦʛʘʶʪ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʭʨʘʥʠʪʴ ʩʚʦʶ ʬʦʨʤʫ. 

ɼʠʘʬʨʘʛʤʳ: ɼʠʘʛʦʥʘʣʴʥʳʝ ʩʪʘʣʴʥʳʝ ʙʘʣʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʞʘʪʠʷ ʠ ʨʘʩʪʷʞʝʥʠʷ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʟʜʘʥʠʷ 

ʠ ʧʦʤʦʛʘʶʪ ʩʥʠʤʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʩ ʧʦʣʘ, ʧʝʨʝʜʘʚʘʷ ʩʠʣʳ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ɾʝʩʪʢʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʢʘʨʢʘʩ: ʕʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʤʝʱʘʶʪʩʷ 

ʤʝʞʜʫ ʩʪʳʢʘʤʠ ʟʜʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʛʠʙʢʦʩʪʴ. ʂʦʣʦʥʥʳ ʠ 

ʙʘʣʢʠ ʤʦʛʫʪ ʠʟʛʠʙʘʪʴʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʳʢʠ ʦʩʪʘʶʪʩʷ ʞʝʩʪʢʠʤʠ, ʧʦʟʚʦʣʷʷ 

ʟʜʘʥʠʶ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʠʣʴʥʳʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ. 

ʉʠʤʤʝʪʨʠʯʥʦʩʪʴ: ʉʠʤʤʝʪʨʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ. ɺ ʟʦʥʘʭ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʥʞʝʥʝʨʳ ʩʪʨʝʤʷʪʩʷ 

ʩʦʟʜʘʪʴ ʩʠʤʤʝʪʨʠʯʥʳʝ ʟʜʘʥʠʷ, ʯʪʦʙʳ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʠʣʳ ʧʦ ʚʩʝʡ 

ʩʪʨʫʢʪʫʨʝ ʠ ʫʤʝʥʴʰʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʝʡʩʤʦʩʪʦʡʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ: 

ʉʪʘʣʴ: ʂʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʩʪʘʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʠʙʢʠʭ ʟʜʘʥʠʡ, 

ʩʧʦʩʦʙʥʳʭ ʠʟʛʠʙʘʪʴʩʷ ʙʝʟ ʨʘʟʨʫʰʝʥʠʡ. ʆʥʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ 

ʧʨʝʚʦʩʭʦʜʠʪ ʙʝʪʦʥ ʠ ʢʠʨʧʠʯ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ. ʉʪʘʣʴʥʳʝ ʢʘʨʢʘʩʳ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʝʡʩʤʦʩʪʦʡʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʉʧʣʘʚʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ: ʅʝʢʦʪʦʨʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ 

ʢʘʢ ʥʠʢʝʣʴ-ʪʠʪʘʥ, ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʠʟʥʘʯʘʣʴʥʦʡ ʬʦʨʤʝ 

ʧʦʩʣʝ ʧʨʦʛʠʙʘ ʧʦʜ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ. 

ʋʛʣʝʨʦʜʥʦʝ ʚʦʣʦʢʥʦ: ʋʢʨʝʧʣʝʥʠʝ ʙʝʪʦʥʘ ʩ ʧʦʤʦʱʴʶ ʫʛʣʝʨʦʜʥʦʛʦ 

ʚʦʣʦʢʥʘ ʠ ʧʣʘʩʪʠʢʦʚʦʡ ʦʙʦʣʦʯʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʜʘʥʠʷ. 



45 

 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʘʵʨʦʧʦʨʪ Sabiha Gºk­en ʚ ʉʪʘʤʙʫʣʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʫʩʪʦʡʯʠʚʳʭ ʢ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩʦʦʨʫʞʝʥʠʡ ʚ ʤʠʨʝ ʧʦ ʧʨʠʯʠʥʝ ʩʚʦʝʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ. ʈʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʥʝʜʘʣʝʢʦ ʦʪ 

ʉʝʚʝʨʦ-ɸʥʘʪʦʣʠʡʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʢʨʫʧʥʝʡʰʠʡ ʘʵʨʦʧʦʨʪ ʊʫʨʮʠʠ ʪʨʝʙʫʝʪ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʯʪʦʙʳ 

ʚʳʜʝʨʞʠʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʜʟʝʤʥʳʝ ʪʦʣʯʢʠ ʠ ʢʦʣʝʙʘʥʠʷ ʟʝʤʣʠ. 

Sabiha Gºk­en International Airport ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠʥʞʝʥʝʨʥʦʡ 

ʢʦʤʧʘʥʠʝʡ Ove Arup, ʢʦʪʦʨʘʷ ʨʝʰʠʣʘ ʚʥʝʜʨʠʪʴ 292 ʪʨʦʡʥʳʭ ʠʟʦʣʷʮʠʦʥʥʳʭ 

ʙʘʟʦʚʳʭ ʤʘʷʪʥʠʢʦʚʳʭ ʠʟʦʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ. ʕʪʠ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʚʳʜʝʨʞʘʪʴ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 8,0 ʄɺʪ ʧʦ ʰʢʘʣʝ ʈʠʭʪʝʨʘ. ɺʩʝ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʙʳʣʠ ʫʯʪʝʥʳ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʵʨʦʧʦʨʪʘ, ʘ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʦʡ ʥʘʜ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʚʦʟʛʣʘʚʠʣ ʠʥʞʝʥʝʨ-ʧʨʦʝʢʪʠʨʦʚʱʠʢ ɸʪʠʣ ɿʝʢʠʦʛʣʫ ʠʟ ʢʦʤʧʘʥʠʠ 

Arup. 

ʇʠʨʘʤʠʜʘ ʊʨʘʥʩʘʤʝʨʠʢʠ, ʠʢʦʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ 70-ʭ ʛʦʜʦʚ, ʥʘʭʦʜʠʪʩʷ 

ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʂʘʣʠʬʦʨʥʠʷ. ʕʪʦ 260-ʤʝʪʨʦʚʦʝ ʟʜʘʥʠʝ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤ 

ʜʠʟʘʡʥʦʤ, ʨʘʟʜʝʣʝʥʥʦʝ ʥʘ 48 ʵʪʘʞʝʡ, ʠ ʙʳʣʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʘʨʭʠʪʝʢʪʦʨʦʤ 

ʋʠʣʴʷʤʦʤ ʇʝʨʝʡʨʘ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʳʣʦ ʫʯʝʩʪʴ ʚʩʝ 

ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʟʜʘʥʠʷ ʚʙʣʠʟʠ ʨʘʟʣʦʤʦʚ ʉʘʥ-ɸʥʜʨʝʘʩ ʠ 

ʍʝʡʚʦʨʜ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʝʡʩʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɺʩʝ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, 

ʦʧʨʘʚʜʘʣʠ ʩʝʙʷ ʧʦʩʣʝ ʚʩʝʛʦ ʦʜʥʦʛʦ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ ʚ 1989 ʛʦʜʫ. ɺ 

ʪʦʪ ʤʦʤʝʥʪ ʨʘʡʦʥ ʙʳʣ ʧʦʜʚʝʨʞʝʥ ʟʝʤʣʝʪʨʷʩʝʥʠʶ ʤʘʛʥʠʪʫʜʦʡ 6,9 ʧʦ ʰʢʘʣʝ 

ʈʠʭʪʝʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʝʨʭʥʠʡ ʵʪʘʞ ʟʜʘʥʠʷ ʢʦʣʝʙʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ 1 

ʤʠʥʫʪʳ, ʩʤʝʱʘʷʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 30 ʩʤ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʠʨʘʤʠʜʘ ʦʩʪʘʣʘʩʴ ʥʝʧʦʚʨʝʞʜʝʥʥʦʡ. 

ʉʝʡʩʤʦʩʪʦʡʢʦʩʪʴ ʵʪʦʛʦ ʟʜʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 15,8-ʤʝʪʨʦʚʦʤʫ 

ʬʫʥʜʘʤʝʥʪʫ ʠʟ ʩʪʘʣʠ ʠ ʙʝʪʦʥʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʤʫ ʩ ʫʯʝʪʦʤ ʜʚʠʞʝʥʠʡ ʧʦʯʚʳ ʠ 

ʧʦʚʳʰʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʋʥʠʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʢʘʨʢʘʩʥʳʭ ʬʝʨʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʧʝʨʚʳʤ ʫʨʦʚʥʝʤ ʩʦʦʨʫʞʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, 

ʧʨʦʩʪʠʨʘʶʱʠʭʩʷ ʜʦ 45-ʛʦ ʫʨʦʚʥʷ. ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʦʟʚʦʣʷʝʪ ʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʠ 

ʧʦʛʣʦʱʘʪʴ ʙʦʣʴʰʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʠʣʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʝʛʦ ʦʩʥʦʚʘʥʠʝ. 

ʉʝʡʩʤʦʩʪʦʡʢʦʩʪʴ ʵʪʦʛʦ ʟʜʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 15,8-ʤʝʪʨʦʚʦʤʫ 

ʬʫʥʜʘʤʝʥʪʫ ʠʟ ʩʪʘʣʠ ʠ ʙʝʪʦʥʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʤʫ ʩ ʫʯʝʪʦʤ ʜʚʠʞʝʥʠʡ ʧʦʯʚʳ ʠ 

ʧʦʚʳʰʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʋʥʠʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʢʘʨʢʘʩʥʳʭ ʬʝʨʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʧʝʨʚʳʤ ʫʨʦʚʥʝʤ ʩʦʦʨʫʞʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, 

ʧʨʦʩʪʠʨʘʶʱʠʭʩʷ ʜʦ 45-ʛʦ ʫʨʦʚʥʷ. ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʦʟʚʦʣʷʝʪ ʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʠ 

ʧʦʛʣʦʱʘʪʴ ʙʦʣʴʰʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʠʣʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʝʛʦ ʦʩʥʦʚʘʥʠʝ. 

ʈʘʩʯʝʪʳ ʜʣʷ ʚʳʩʦʪʥʦʛʦ ʟʜʘʥʠʷ ʚ ʧʫʩʪʳʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʳʭʣʦʩʪʴʶ ʧʦʯʚʳ ʠ ʩʠʣʴʥʳʤʠ ʚʝʪʨʘʤʠ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʩʪʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʷ ʙʳʣʦ 
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ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʚʠʩʷʯʠʝ ʩʚʘʠ-ʢʦʣʦʥʥʳ. ɺʩʝʛʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 200 

ʩʚʘʡ-ʢʦʣʦʥʥ ʜʣʠʥʦʡ 45 ʤʝʪʨʦʚ ʠ ʜʠʘʤʝʪʨʦʤ 1,5 ʤʝʪʨʘ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʩʧʦʩʦʙʥʘ ʚʳʜʝʨʞʠʚʘʪʴ ʥʘʛʨʫʟʢʫ ʚ 0,5 ʤʠʣʣʠʦʥʘ ʪʦʥʥ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʣʳ, ʚ ʢʦʪʦʨʳʭ ʚʳʥʦʩʥʳʝ ʦʧʦʨʥʳʝ ʩʪʝʥʢʠ ʩʦʝʜʠʥʷʶʪ 

ʢʦʣʦʥʥʳ ʧʦ ʧʝʨʠʤʝʪʨʫ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʦʡ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ 

ʙʦʢʦʚʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʛʠʛʘʥʪʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʫʜʝʨʞʠʚʘʪʴ ʢʦʣʦʥʥʳ 

ʧʝʨʠʤʝʪʨʘ, ʘ ʠʭ ʩʪʨʦʛʘʷ ʚʝʨʪʠʢʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʥʘʛʨʫʟʢʘʤ. 

ʊʘʡʙʵʡ 101 ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʥʝʙʦʩʢʨʝʙʦʚ ʚ ʤʠʨʝ, 

ʢʦʪʦʨʳʡ ʥʝʚʦʟʤʦʞʥʦ ʥʝ ʟʘʤʝʪʠʪʴ. ɽʛʦ ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 509 ʤʝʪʨʦʚ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʵʪʦʪ ʧʝʨʚʳʡ ʩʫʧʝʨ ʚʳʩʦʪʥʳʡ ʥʝʙʦʩʢʨʝʙ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʦʡ ʟʦʥʝ ʩ 

ʩʠʣʴʥʳʤʠ ʚʝʪʨʘʤʠ, ʘʨʭʠʪʝʢʪʦʨʫ ʉ.Y. Lee ʠ ʢʦʤʘʥʜʝ ʠʥʞʝʥʝʨʦʚ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

ʧʨʠʣʦʞʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ "ʫʧʨʫʛʦʝ ʠ ʛʠʙʢʦʝ" ʟʜʘʥʠʝ, 

ʢʦʪʦʨʦʝ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʞʝʩʪʢʠʤ. 

ʇʦʤʠʤʦ ʩʚʦʝʡ ʚʝʣʠʯʝʩʪʚʝʥʥʦʡ ʚʳʩʦʪʳ ʠ ʫʥʠʢʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ, ʊʘʡʙʵʡ 

101 ʦʙʣʘʜʘʝʪ ʝʱʝ ʦʜʥʠʤ ʫʜʠʚʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʦʤ. ɺʥʫʪʨʠ ʟʜʘʥʠʷ ʥʘʭʦʜʠʪʩʷ 

ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʥʘʩʪʨʦʝʥʥʳʡ ʤʘʩʩʦʚʳʡ ʜʝʤʧʬʝʨ (TMD) ʚ ʤʠʨʝ! ʕʪʦʪ 

ʛʠʛʘʥʪʩʢʠʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʘʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʝʨʝʭʦʜʥʳʭ 

ʥʘʛʨʫʟʦʢ, ʪʘʢʠʭ ʢʘʢ ʚʝʪʝʨ ʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʠ ʫʤʝʥʴʰʘʝʪ ʢʘʯʘʥʠʝ ʵʪʦʡ 

ʥʝʙʦʩʢʨʝʙʘ supertall. 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʜʠʦʥ Philippine Arena ʚ ɹʫʣʘʢʘʥʝ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʢʫʧʦʣʴʥʦʡ ʘʨʝʥʦʡ ʚ ʤʠʨʝ ʠ ʚʧʝʯʘʪʣʷʶʱʠʤ ʧʨʠʤʝʨʦʤ 

ʩʝʡʩʤʦʩʪʦʡʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʕʪʦ ʛʠʛʘʥʪʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʧʨʠʥʘʜʣʝʞʘʱʝʝ 

ʭʨʠʩʪʠʘʥʩʢʦʡ ʛʨʫʧʧʝ Iglesia Ni Cristo (INC), ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʌʠʣʠʧʧʠʥʘʭ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʵʪʦʛʦ ʤʝʛʘ ʩʦʦʨʫʞʝʥʠʷ ʙʳʣʦ ʚʦʟʣʦʞʝʥʦ ʥʘ ʢʦʨʝʡʩʢʫʶ 

ʬʠʨʤʫ Hanwha Engineering and Construction, ʢʦʪʦʨʘʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʝʢʪʥʳʤ 

ʙʶʨʦ Buro Happold ʨʝʘʣʠʟʦʚʘʣʘ ʧʨʦʝʢʪ ʩ ʚʧʝʯʘʪʣʷʶʱʠʤ ʜʠʟʘʡʥʦʤ ʠ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ. ʆʜʥʘʢʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʳʣʦ 

ʦʩʣʦʞʥʝʥʦ ʪʝʤ, ʯʪʦ ʛʦʨʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʤ ʨʝʛʠʦʥʝ, 

ʠʟʚʝʩʪʥʦʤ ʢʘʢ ʊʠʭʦʦʢʝʘʥʩʢʦʝ ʦʛʥʝʥʥʦʝ ʢʦʣʴʮʦ. ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ ʧʨʦʠʩʭʦʜʷʪ 

ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ ʜʦ 8,2 ʄɺʪ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ 

ʧʦʪʝʨʝ ʞʠʟʥʝʡ ʠ ʚʳʟʳʚʘʶʪ ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʦʚ ʠ ʮʫʥʘʤʠ. 

ɺ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʠʥʪʝʨʝʩʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʧʦʥʩʢʠʭ ʘʨʭʠʪʝʢʪʦʨʦʚ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʚʦʜʷʪ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʶʱʠʭʩʷ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʢʘʨʪʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʘʨʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʨʦʩʘʭ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ ʛʦʨʦʜʩʢʠʭ ʚʣʘʩʪʝʡ. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪʳ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʫʯʝʪʦʤ 

ʚʥʝʩʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʤʥʝʥʠʡ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. ɹʳʣʠ 

ʚʥʝʩʝʥʳ ʫʣʫʯʰʝʥʠʷ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʧʘʩʥʦʩʪʠ ʙʦʣʝʝ ʧʦʥʷʪʥʦʡ, 

ʠʟʤʝʥʠʚ ʜʠʟʘʡʥ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʲʷʩʥʝʥʠʝ ʩʥʦʩʦʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʝʜʳʜʫʱʝʡ ʢʘʨʪʝ [85-87]. ʂʨʦʤʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʥʦʚʘʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʩ ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ ʦʪʦʙʨʘʟʠʪʴ ʥʘ ʙʫʤʘʞʥʦʡ ʢʘʨʪʝ. 
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ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʚʘʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʙʦʨʘ ʤʝʩʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ 

ʠʟʫʯʝʥʠʷ ʠ ʦʙʤʝʥʘ, ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʠʪʫʘʮʠʠ ʵʚʘʢʫʘʮʠʠ ʚ 

ʠʩʪʦʨʠʯʝʩʢʦʤ ʛʦʨʦʜʝ ʩ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʝʪʢʦʡ ʫʣʠʮ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʢ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʷʤ. ʇʣʦʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʜʘʥʠʡ 

ʠ ʟʘʧʫʪʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʣʠʮ ʜʝʣʘʶʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʚʘʢʫʘʮʠʠ ʩʣʦʞʥʳʤ ʠʟ-ʟʘ 

ʚʦʟʤʦʞʥʦʡ ʧʦʪʝʨʠ ʦʨʠʝʥʪʘʮʠʠ. ʕʪʠ ʫʟʢʠʝ ʫʣʠʮʳ ʤʦʛʫʪ ʣʝʛʢʦ ʟʘʙʣʦʢʠʨʦʚʘʪʴʩʷ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʘʚʪʦʤʦʙʠʣʷʤʠ ʠ ʩʢʦʧʣʝʥʠʝʤ ʣʶʜʝʡ, 

ʵʚʘʢʫʠʨʦʚʘʥʥʳʭ ʠʟ ʜʨʫʛʠʭ ʤʝʩʪ. ʇʨʝʛʨʘʜʳ ʥʘ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ ʩʦʟʜʘʶʪ 

ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ, ʪʨʝʙʫʶʱʫʶ ʨʝʰʠʪʝʣʴʥʳʭ ʤʝʨ. ɸʚʪʦʨʳ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʵʚʘʢʫʘʮʠʦʥʥʦʡ ʩʠʪʫʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʤʘʩʰʪʘʙʝ ʛʦʨʦʜʘ. ɸʥʘʣʠʟ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʮʝʥʘʨʠʝʚ ʧʨʝʛʨʘʜ. ʋʷʟʚʠʤʦʩʪʴ ʢ ʙʣʦʢʠʨʦʚʢʝ ʙʳʣʘ ʠʟʤʝʨʝʥʘ ʦʙʱʠʤ ʚʨʝʤʝʥʝʤ 

ʵʚʘʢʫʘʮʠʠ, ʚʨʝʤʝʥʝʤ ʚʳʭʦʜʘ ʠ ʦʙʱʠʤ ʯʠʩʣʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʚʘʢʫʠʨʫʝʤʳʭ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫʷʟʚʠʤʳʝ ʤʝʩʪʘ, ʛʜʝ ʚʦʟʥʠʢʘʝʪ 

ʩʢʦʧʣʝʥʠʝ ʵʚʘʢʫʠʨʫʝʤʳʭ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʠʟʙʳʪʦʢ ʚʤʝʩʪʠʤʦʩʪʠ ʥʘ ʤʝʩʪʘʭ 

ʵʚʘʢʫʘʮʠʠ. ɺʨʝʤʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʵʚʘʢʫʘʮʠʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʩ 682 ʩʝʢʫʥʜ ʙʝʟ 

ʧʨʝʧʷʪʩʪʚʠʡ ʜʦ 2638 ʩʝʢʫʥʜ ʚ ʩʮʝʥʘʨʠʠ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʧʨʝʛʨʘʜʘʤʠ. 

ɿʘʪʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʮʝʥʘʨʠʡ ʩʪʨʘʪʝʛʠʠ ʨʝʰʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ. ʕʪʠ ʩʮʝʥʘʨʠʠ ʨʝʰʝʥʠʷ ʧʦʢʘʟʘʣʠ ʫʣʫʯʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʚʨʝʤʝʥʠ ʵʚʘʢʫʘʮʠʠ ʥʘ 970 ʩʝʢʫʥʜ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʷʝʪ 

ʫʯʠʪʳʚʘʪʴ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʚ ʧʨʦʮʝʩʩʝ ʵʚʘʢʫʘʮʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʛʦʨʦʜʘ. 

ɺ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʢʘʨʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ (ʀʂʊ), ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʝʩʪʥʦʛʦ ʛʦʨʦʜʘ. ɺ ʪʘʢʠʭ ʛʦʨʦʜʘʭ ʚʘʞʥʦ 

ʜʝʣʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ ʚʠʜʠʤʳʤʠ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʥʠʭ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʰʘ 

ʩʠʩʪʝʤʘ ʧʦʤʦʛʘʝʪ ʤʝʩʪʥʳʤ ʞʠʪʝʣʷʤ ʦʪʤʝʯʘʪʴ ʦʧʘʩʥʳʝ ʤʝʩʪʘ ʚ ʩʚʦʠʭ ʜʦʤʘʭ ʠ 

ʜʝʣʠʪʴʩʷ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʄʳ ʩʦʟʜʘʣʠ ʠ ʧʝʨʝʩʤʦʪʨʝʣʠ ʤʝʩʪʥʫʶ ʢʘʨʪʫ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʜʦʙʨʦʚʦʣʴʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ, 

ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ, ʦʧʠʩʘʥʥʦʝ ʚ ʜʘʥʥʦʤ ʪʝʢʩʪʝ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ ʠʟ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʧʦʚʝʜʥʦʡ ʟʦʥʳ, ʘ ʠʤʝʥʥʦ ʠʟ 

ʨʘʡʦʥʘ ʍʘʤʘʰʦʟʫ ʄʘʯʠ ʍʘʤʘʢʘʥʘʷ ʄʘʯʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʛʦʨʦʜʝ ʂʘʰʠʘ, 

ʧʨʝʬʝʢʪʫʨʘ ʉʘʛʘ, ʗʧʦʥʠʷ. ʕʪʦʪ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʟʘʧʦʚʝʜʥʦʡ ʟʦʥʦʡ, ʟʘʱʠʱʘʝʤʦʡ 

ɿʘʢʦʥʦʤ ʦ ʟʘʱʠʪʝ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ ʗʧʦʥʠʠ, ʠ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ 

ʜʝʨʝʚʷʥʥʳʭ ʜʦʤʦʚ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʜʝʣʘʷ ʝʛʦ ʦʩʦʙʝʥʥʦ 

ʫʷʟʚʠʤʳʤ ʢ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʷʤ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʩʪʨʝʯʠ ʩ 

ʯʣʝʥʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʩ 

ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʤʝʩʪ ʵʚʘʢʫʘʮʠʠ. ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ 

ʞʠʪʝʣʝʡ ʩ ʮʝʣʴʶ ʚʳʷʩʥʠʪʴ ʜʦʩʪʫʧʥʳʝ ʘʚʘʨʠʡʥʳʝ ʤʘʨʰʨʫʪʳ ʦʪ ʢʘʞʜʦʛʦ ʜʦʤʘ ʜʦ 
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ʚʨʝʤʝʥʥʦʛʦ ʙʝʟʦʧʘʩʥʦʛʦ ʤʝʩʪʘ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ ʚ 

ʜʘʥʥʦʤ ʨʘʡʦʥʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʳʯʥʳʝ ʞʠʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʩʪʠʯʴ ʦʩʥʦʚʥʦʛʦ ʤʝʩʪʘ ʵʚʘʢʫʘʮʠʠ ʚ ʟʘʜʘʥʥʳʡ ʩʨʦʢ, ʦʜʥʘʢʦ ʫ ʣʠʮ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʦʤʦʱʠ, ʚʦʟʥʠʢʘʶʪ ʦʩʦʙʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʦʩʥʦʚʥʦʛʦ ʤʝʩʪʘ ʵʚʘʢʫʘʮʠʠ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʚʨʝʤʝʥʠ 

ʵʚʘʢʫʘʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʫʪʷʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʚʫʩʪʦʨʦʥʥʠʭ ʧʫʪʝʡ ʵʚʘʢʫʘʮʠʠ ʚ ʜʘʥʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʟʘʧʦʚʝʜʥʦʡ ʟʦʥʝ. 

ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʨʘʤʢʘʭ ʦʧʠʩʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʟʚʦʣʷʝʪ 

ʣʫʯʰʝ ʧʦʥʷʪʴ ʩʣʦʞʥʦʩʪʠ ʵʚʘʢʫʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʪʝʣʝʡ ʠ ʧʦʩʝʪʠʪʝʣʝʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʧʦʚʝʜʥʦʡ 

ʟʦʥʳ. 

ʉʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʦʙʱʠʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ 

ʦʧʘʩʥʦʩʪʷʭ ʩʨʝʜʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʕʪʘ ʩʠʩʪʝʤʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʀʂʊ) ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ 

ʥʘ ʫʨʦʚʥʝ ʩʦʦʙʱʝʩʪʚʘ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʫʥʠʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʘʩʥʦʩʪʷʭ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ 

ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ ʩʦʟʜʘʥʠʠ ʧʦʩʪʦʚ, ʪʦ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʦʯʝʢ. ʆʩʥʦʚʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʚʣʝʯʝʥʠʠ ʩʦʦʙʱʝʩʪʚʘ ʠ ʫʯʘʩʪʠʠ ʝʛʦ 

ʯʣʝʥʦʚ [88-90]. ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʢʘʨʪʳ ʦʧʘʩʥʦʩʪʝʡ, ʠʥʪʝʛʨʠʨʫʷ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʧʘʩʥʦʩʪʷʭ, ʧʦʣʫʯʝʥʥʫʶ ʦʪ ʩʦʦʙʱʝʩʪʚʘ. ʄʝʩʪʥʳʝ ʞʠʪʝʣʠ 

ʤʦʛʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʳʤʠ ʚ 

ʩʣʫʯʘʝ ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʚʝʙ-ʩʝʨʚʝʨ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʥʦʤʫ ʦʙʤʝʥʫ ʦʧʳʪʦʤ ʠ 

ʟʥʘʥʠʷʤʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʩʦʦʙʱʝʩʪʚʘ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦʢʘʞʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʝʟʥʦʩʪʴ ʩʠʩʪʝʤʳ. 

ʉʦʙʨʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʥʳʭ ʦʧʘʩʥʦʩʪʷʭ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʚ ʢʘʞʜʦʤ ʨʘʡʦʥʝ ʠ ʧʨʠʥʷʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ) [91]. 

 

ɺʳʚʦʜʳ ʧʦ ʧʝʨʚʦʤʫ ʨʘʟʜʝʣʫ: 

1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʜʠʟʘʡʥʝʨʩʢʠʝ 

ʧʨʦʝʢʪʥʳʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʤʦʜʝʨʘʪʦʨʘʤʠ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

2. ʀʩʪʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʤʠʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ 

ʠʤʝʪʁ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʩ ʫʯʘʩʪʠʝʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ: ʘʨʭʠʪʝʢʪʦʨʦʚ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ, ʩʦʮʠʦʣʦʛʦʚ, ʢʨʠʤʠʥʘʣʠʩʪʦʚ, 

ʧʠʩʘʪʝʣʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʨʘʟʚʠʪʠʶ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʝʩʪʫʧʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 
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ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ ï CPTED. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʨʠʤʠʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʨʝʘʣʠʟʦʚʳʚʘʣʘʩʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠʣʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʫʣʠʮ, 

ʢʚʘʨʪʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè. 

ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠʥʮʠʧʦʚ çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʠʞʝʥʠʝ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʤ ʨʝʰʝʥʠʠ ʦʪʢʨʳʪʳʭ, ʧʝʨʝʪʝʢʘʶʱʠʭ, 

ʧʦʜʜʘʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʢʦʥʪʨʦʣʶ ʧʨʦʩʪʨʘʥʩʪʚ. ɸ, ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʪʥʦʩʪʠ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʦʟʜʘʥʠʝ 

ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʩʰʠʨʝʥʠʶ ʛʨʘʥʠʮʳ ʩʦʮʠʘʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪ.ʝ. ʚʩʪʨʝʯʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʣʫʯʘʡʥʳʭ ʣʶʜʝʡ.  

3. ɺ ʩʦʟʜʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʪʴ 
ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʟʜʘʥʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʠ ʠʭ 

ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʙʲʝʤ, ʚʳʩʦʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʟʜʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʨʝʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʝʥʪʠʣʷʮʠʝʡ, 

ʠʥʩʦʣʷʮʠʝʡ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʞʠʣʳʭ ʢʚʘʨʪʘʣʘʭ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ 

ʦʟʝʣʝʥʝʥʠʝʤ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʯʠʱʝʥʠʶ ʚʦʟʜʫʭʘ, ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʛʦ 

ʤʠʢʨʦʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʶʪ ʵʩʪʝʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ʉʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʘʨʢʦʚʳʭ, ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʫʯʘʩʪʢʘʭ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʶ çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè. ɺ ʜʘʥʥʦʤ ʞʝ 

ʘʩʧʝʢʪʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ çʵʢʦʣʦʛʠʷ ʧʦʚʝʜʝʥʠʷè ʯʝʣʦʚʝʢʘ. 

ɼʘʥʥʦʝ ʧʦʥʷʪʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʠ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ 

çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷè ʠ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

4. ɺ ʚʦʧʨʦʩʝ ʠʟʫʯʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 
ʫʜʝʣʷʣʦʩʴ ʢʘʯʝʩʪʚʫ ʢʦʤʬʦʨʪʘ ʥʘ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛʘʭ. ʊʘʢ, ʢʘʢ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʰʝʭʦʜʥʳʭ ʪʨʦʪʫʘʨʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʚ 

ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶʜʝʡ ʚ ʛʦʨʦʜʘʭ. ɺ ʠʟʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʠ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʢʘʢ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʚʤʝʱʘʪʴ ʬʫʥʢʮʠʠ ʤʝʩʪ ʦʪʜʳʭʘ, 

ʠʛʨʦʚʳʭ ʧʣʦʱʘʜʦʢ ʠ ʪ.ʜ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʥʘʧʦʣʥʝʥʠʷ ʧʝʰʝʭʦʜʥʳʭ 

ʜʦʨʦʛ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʨʘʟʨʘʙʦʪʢʠ ʜʠʟʘʡʥʘ ʩʨʝʜʳ. ʈʘʟʚʠʪʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʰʝʭʦʜʥʳʭ ʪʨʦʪʫʘʨʦʚ ʢʘʢ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʣʶʜʠ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴ ʩʚʦʝ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ, ʪʘʢʞʝ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʪʨʘʥʝʥʠʶ 

ʢʨʠʤʠʥʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ.  

5. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ ʢʦʥʬʠʛʫʨʘʮʠʷ ʟʜʘʥʠʡ, ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʝʡʩʤʦʩʪʦʡʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʟʜʘʥʠʡ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ 

ʟʜʘʥʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠïAPI ʠ BIM ʦʢʘʟʳʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ 

ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʝʡʩʤʦʩʪʦʡʢʠʭ ʟʜʘʥʠʡ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤ ʦʙʨʘʟʥʳʤ ʨʝʰʝʥʠʝʤ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ BIM-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʟʜʘʪʴ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʝ 
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ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʟʜʘʥʠʷ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ. ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʚʳʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʟʜʘʥʠʡ ʚ ʩʠʩʪʝʤʝ 

ʛʦʨʦʜʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʆʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʫʯʘʩʪʢʠ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʨʝʟʝʨʚʥʳʝ ʟʦʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʣʠ ʧʨʠ 

ʜʨʫʛʠʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 
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2 ʉʆɺʈɽʄɽʅʅʓɽ ʇʈʀʅʎʀʇʓ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ɹɽɿʆʇɸʉʅʆʁ ɸʈʍʀʊɽʂʊʋʈʅʆʁ ʉʈɽɼʓ ɺ ʉʀʉʊɽʄɽ çʋʄʅʆɻʆ 

ɻʆʈʆɼɸè 

 

2.1 ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʢʦʥʮʝʧʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʫʤʥʳʭ ʛʦʨʦʜʦʚ 

ʋʤʥʳʝ ʛʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʧʨʠʚʝʜʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʠ ʨʦʩʪʝ. ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʟʥʘʥʠʡ ʠ 

ʪʚʦʨʯʝʩʢʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʩʪʠʤʫʣʠʨʫʶʪ ʠʥʥʦʚʘʮʠʠ ʠ ʦʙʱʫʶ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ (ʇʨʠʣʦʞʝʥʠʝ ɺ). ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ɽʚʨʦʧʝʡʩʢʠʤ 

ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʚ: 

1. ʉʫʱʝʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʙʦʛʘʪʩʪʚʦʤ ʛʦʨʦʜʦʚ ʠ 

ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. ɺʳʩʦʢʘʷ ʦʮʝʥʢʘ ʚ 

ʧʦʢʘʟʘʪʝʣʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʝʪʠ. 

2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ). 

3. ʂʘʯʝʩʪʚʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 

ɻʦʨʦʜʩʢʠʝ ʨʘʡʦʥʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚ ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʘʭ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʜʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ. ʄʥʦʛʠʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʧʨʠʟʳʚʘʶʪ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʧʨʦʛʨʝʩʩʘ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʫʤʥʳʝ ʛʦʨʦʜʘ 

ʩʪʘʥʫʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʳʥʢʦʤ ʩ ʚʳʩʦʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʫʤʥʳʭ 

ʛʦʨʦʜʦʚ. ʅʝ ʩʤʦʪʨʷ, ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʘʩʪʨʦʝʥʥʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʢʦʥʮʝʧʮʠʠ ʫʤʥʳʭ ʛʦʨʦʜʦʚ. ʕʢʩʧʝʨʪʳ ʧʨʦʛʥʦʟʠʨʫʶʪ, ʯʪʦ ʫʤʥʳʝ ʛʦʨʦʜʘ ʙʫʜʫʪ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʦʙʨʘʟʦʚʘʥʥʦʡ, ʚʳʩʦʢʦʦʧʣʘʯʠʚʘʝʤʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ, ʯʪʦ ʧʨʠʚʣʝʯʝʪ ʨʝʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚ ʥʝʜʚʠʞʠʤʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʦ ʢʘʨʪʠʨʦʚʘʥʠʶ ʫʤʥʳʭ ʛʦʨʦʜʦʚ 

ʦʧʨʝʜʝʣʠʣʦ, ʯʪʦ ʫʤʥʳʡ ʛʦʨʦʜ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʫ 

ʠʥʠʮʠʘʪʠʚʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʝʩʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ: çʋʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝè ï ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʫʩʣʫʛʘʤʠ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. çʋʤʥʳʝ ʣʶʜʠè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʦʙʨʘʟʦʚʘʥʠʶ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ ʠ ʜʨʫʛʠʤ ʩʦʮʠʘʣʴʥʳʤ ʫʩʣʫʛʘʤ. çʋʤʥʘʷ ʞʠʟʥʴèïʩʦʟʜʘʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʫʜʦʙʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʚ ʛʦʨʦʜʝ, ʚʢʣʶʯʘʷ ʩʤʘʨʪ-ʜʦʤʘ, 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʤʬʦʨʪ ʛʦʨʦʞʘʥ. çʋʤʥʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴè ï ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʘʬʠʢʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʫ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʛʦʨʦʜʝ. 

çʋʤʥʘʷ ʵʢʦʥʦʤʠʢʘè ï ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʡ, ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʮʠʬʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ. çʋʤʥʘʷ ʩʨʝʜʘè ï ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʨʝʩʫʨʩʦʚ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ. 

ɽʚʨʦʧʝʡʩʢʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʛʦʨʦʜʦʚ 

ʦʧʨʝʜʝʣʷʶʪ ʫʤʥʳʡ ʛʦʨʦʜ ʢʘʢ ʛʦʨʦʜ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ (ʀʂʊ) ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

(ʇʨʠʣʦʞʝʥʠʝ ɺ). ɺ ʪʘʢʠʭ ʛʦʨʦʜʘʭ ʵʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝ ʙʦʣʴʰʝ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʠʥʥʦʚʘʮʠʷʭ, ʪʚʦʨʯʝʩʪʚʝ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʝ. ʎʠʬʨʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ɻʦʨʦʜʩʢʠʝ ʧʨʦʙʣʝʤʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʚ 

ʦʪʨʳʚʝ ʦʪ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ, ʢʘʢ ʚ ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʪʘʢ ʠ ʚ ʠʥʩʪʠʪʫʪʘʭ (ʧʨʦʮʝʩʩʳ, ʧʨʘʢʪʠʢʠ ʠ ʬʦʨʤʘʣʴʥʳʝ ʠ ʥʝʬʦʨʤʘʣʴʥʳʝ 

ʧʨʘʚʠʣʘ). ʀʂʊ ʠ ʜʘʥʥʳʝ ʧʦʤʦʛʘʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʣʶʜʝʡ, ʦʪʥʦʩʷʱʠʝʩʷ, ʥʘʧʨʠʤʝʨ, ʢ ʵʥʝʨʛʠʠ, ʚʦʜʝ, 

ʤʘʪʝʨʠʘʣʘʤ, ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ, ʪʦʚʘʨʘʤ ʠ ʧʦʣʠʪʠʢʝ. ʆʩʦʙʝʥʥʦ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ 

ʩʝʢʪʦʨʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʥʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ. ɸʥʘʣʦʛʠʯʥʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ 

ʩʦʢʨʘʱʝʥʠʝʤ ʧʨʦʙʦʢ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. 

ʀʂʊ ï ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʝʟʜʝʩʫʱʠʤʠ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʬʫʥʢʮʠʡ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʚʢʣʶʯʘʷ ʤʦʙʠʣʴʥʳʝ, ʦʙʨʘʙʦʪʢʠ, 

ʩʝʥʩʠʨʦʚʘʥʠʷ, ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʧʨʠʟʥʘʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʵʢʩʧʝʨʪʘʤʠ ʜʝʩʷʪʴ ʩʘʤʳʭ çʫʤʥʳʭ ʛʦʨʦʜʦʚè. IT-

ʛʠʛʘʥʪʳ, ʪʘʢʠʝ ʢʘʢ MicroSoft, Google ʠʣʠ Amazon ʠʱʫʪ ʥʦʚʫʶ ʥʠʰʫ ʚ 

ʮʠʬʨʦʚʦʤ ʩʪʨʦʠʪʝʣʴʥʦʤ ʦʢʨʫʞʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʠʜʷʪ ʚ ʩʪʘʨʪʘʧʘʭ. ʆʥʠ ʥʘʤʝʨʝʥʳ ʚʦʡʪʠ ʚ 

ʨʳʥʦʢ, ʢʦʪʦʨʳʡ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʶʪ ʜʝʚʝʣʦʧʝʨʳ, ʜʠʟʘʡʥʝʨʳ, ʩʪʨʦʠʪʝʣʠ ʠʣʠ 

ʢʦʤʧʘʥʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʘʢʪʠʚʘʤʠ, ʠʤʫʱʝʩʪʚʦʤ ʠ ʦʙʲʝʢʪʘʤʠ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʥʝ 

ʨʘʩʰʠʨʠʣʠ ʩʚʦʡ ʙʠʟʥʝʩ ʜʦ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʠʣʠ ʦʪʢʨʳʪʳʭ ʢʦʥʮʝʧʮʠʡ [92].  

ɺ ʨʘʟʣʠʯʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʧʦʩʚʷʱʸʥʥʳʭ ʘʥʘʣʠʟʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ çʫʤʥʦʛʦ ʛʦʨʦʜʘè, ʘʢʪʠʚʥʦ ʚʳʜʝʣʷʶʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ çʙʦʣʝʝ 

ʨʘʟʫʤʥʳʡ ʩʧʦʩʦʙ ʩʪʨʦʠʪʴ çʫʤʥʳʝ ʛʦʨʦʜʘè ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ 

ï ʠʤʝʪʴ ʚ ʢʦʤʘʥʜʝ ʧʩʠʭʦʣʦʛʦʚ, ʩʦʮʠʦʣʦʛʦʚ ʠ ʵʪʥʦʛʨʘʬʦʚè. ʕʪʦ, ʙʝʟʫʩʣʦʚʥʦ, 

ʙʳʣʦ ʙʳ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʣʫʯʰʝ ʧʦʥʷʪʴ, ʩʧʨʦʩ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ [93]. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ 

ʩʦʮʠʘʣʴʥʳʤʠ ʥʘʫʢʘʤʠ, ʵʪʦ ʢʣʶʯ ʢ ʨʘʟʚʠʪʠʶ çʫʤʥʳʭ ʛʦʨʦʜʦʚè. ʉʣʦʞʥʦʝ 

ʧʦʥʠʤʘʥʠʝ ʦʪʥʦʰʝʥʠʡ ʛʨʘʞʜʘʥ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʙʫʜʫʱʠʭ ʫʤʥʳʭ 

ʛʦʨʦʜʘʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʙʫʜʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥ ʜʦʩʪʫʧ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ 

(ʇʨʠʣʦʞʝʥʠʝ ɺ). ʇʨʠ ʵʪʦʤ ʩʘʤʦ ʧʦʥʷʪʠʝ ʫʤʥʳʡ ʛʦʨʦʜ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʀʂʊ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʷʭ, ʥʦ, ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʫʤʘʥʠʪʘʨʥʳʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʥʘʫʢʠ ʢʘʢ ʠʩʪʦʯʥʠʢ ʩʠʣʴʥʦʛʦ ʚʢʣʘʜʘ ʚ ʵʪʫ ʪʝʤʫ ʠ ʥʘʧʦʣʥʠʪʴ ʝʝ 

ʜʨʫʛʠʤ ʥʘʙʦʨʦʤ ʠʜʝʡ [39, ʨ. 23-33]. ʇʦʥʠʤʘʥʠʝ ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ ʩ ʩʦʮʠʘʣʴʥʦ-
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ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʧʦʟʚʦʣʷʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ 

ʥʳʥʝʰʥʝʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʙʣʠʢʘ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʧʦʩʪʨʦʝʥʳ ʙʫʜʫʱʠʝ ʛʦʨʦʜʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢ ʧʨʠʚʣʝʯʝʥʠʶ ʚʥʠʤʘʥʠʷ ʢ 

ʩʦʮʠʘʣʴʥʳʤ ʠ ʣʦʛʠʯʝʩʢʠʤ ʦʪʥʦʰʝʥʠʷʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʦʙʨʘʟʘ 

ʞʠʟʥʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʘ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʩʣʫʛʠ ʞʠʪʝʣʷʤ ʠ ʪʫʨʠʩʪʘʤ ʠ 

ʫʣʫʯʰʘʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʩʪʘʣʠ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʚ ʵʪʦʤ 

ʜʝʩʷʪʠʣʝʪʠʠ [40, ʨ. 10-15; 41, ʨ. 33-39]. ɺ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ ʥʝ ʙʳʣʦ ʥʠ ʦʜʥʦʛʦ 

ʛʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʩʣʦʚʦ çʫʤʥʳʡè ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʚʦʠʭ 

ʠʥʠʮʠʘʪʠʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʦʝʢʪʳ ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʧʨʝʪʝʥʜʫʶʪ ʥʘ ʨʝʰʝʥʠʝ 

ʮʝʣʦʛʦ ʨʷʜʘ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʙʣʝʤ, ʚʢʣʶʯʘʷ çʚʦʟʜʫʭ ʟʘʛʨʷʟʥʝʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʦʙʢʠ ʥʘ ʜʦʨʦʛʘʭ ʠ ʫʭʦʜ ʟʘ ʧʨʝʩʪʘʨʝʣʳʤʠè [91, ʨ. 950-

659; 94-96], ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʯʠʩʪʳʝ, ʙʝʟʦʧʘʩʥʳʝ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʛʦʨʦʜʘ ʙʫʜʫʱʝʛʦ. ʄʝʩʪʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, 

ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʪʨʝʤʷʪʩʷ ʧʦʜʯʝʨʢʥʫʪʴ, ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ 

ʨʘʟʥʦʛʦ ʨʦʜʘ ʪʝʭʥʦʣʦʛʠʡ (ʥʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ, 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ) ʷʚʣʷʶʪʩʷ ʢʣʶʯʦʤ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤ ʦʙʫʩʣʦʚʣʝʥʥʥʳʭ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʤ ʛʦʨʦʜʩʢʠʤ ʥʘʩʝʣʝʥʠʝʤ. 

ɿʘʷʚʣʝʥʠʝ ʦ ʤʠʩʩʠʠ ʦʪ ʥʝʜʘʚʥʦ ʩʦʟʜʘʥʥʦʛʦ ʀʥʩʪʠʪʫʪʘ ʠʥʞʝʥʝʨʦʚ ʧʦ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠ ʵʣʝʢʪʨʦʥʠʢʝ (ʜʘʣʝʝ ï IEEE) Smart ʀʥʠʮʠʘʪʠʚʘ ʛʦʨʦʜʦʚ, 

ʥʘʧʨʠʤʝʨ, ʛʣʘʩʠʪ: ʤʳ ʚʠʜʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ IEEE ʧʦʤʦʯʴ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʵʪʠʤ ʧʝʨʝʭʦʜʦʤ ʢ ʫʨʙʘʥʠʟʘʮʠʠ. ʕʪʦ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʧʦʚʳʰʝʥʠʝ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʤʦʞʝʪ 

ʥʘʧʨʘʚʣʷʪʴ ʥʘʜʣʝʞʘʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ (ʇʨʠʣʦʞʝʥʠʝ ɺ) [39, ʨ. 11-

17]. 

ʆʜʥʘʢʦ ʫʤʥʳʝ ʛʦʨʦʜʘ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʨʠʪʠʢʝ ʟʘ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʝʡ/ʦʙʳʯʘʝʚ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠʣʠ ʩʦʮʠʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ. 

ʕʪʘ ʧʦʩʣʝʜʥʷʷ ʢʨʠʪʠʢʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ 

ʫʤʥʳʝ ʛʦʨʦʜʘ, ʥʘʧʨʠʤʝʨ ʛʦʨʦʜ Palava ʚ ʀʥʜʠʠ ʠ ʁʞʥʦʢʦʨʝʡʩʢʠʡ çʫʤʥʳʡ 

ʛʦʨʦʜè ʉʦʥʛʜʦ (ʇʨʠʣʦʞʝʥʠʝ ɺ). 

Palava ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʟʚʘʥʠʝ ʧʝʨʚʦʛʦ ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʚ ʀʥʜʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʄʫʤʙʘʠ. çʋʤʥʳʡ ʛʦʨʦʜè ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʚʝʨʰʠʪʴ ʢ 2025 

ʛʦʜʫ. ʅʦ, ʪʳʩʷʯʠ ʝʜʠʥʠʮ ʞʠʣʴʷ ʫʞʝ ʧʨʦʜʘʥʳ ʠ ʧʦʩʪʨʦʝʥʳ. ʆʜʥʠʤ ʠʟ ʝʛʦ 

ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʙʣʠʟʦʩʪʴ ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʠ 

ʜʝʣʦʚʳʤ ʫʟʣʘʤ [93]. Palava ï ʵʪʦ ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʩʦʟʜʘʥʥʦʝ ʢʘʢ 

ʧʘʨʪʥʝʨʩʪʚʦ ʤʝʞʜʫ Lodha (ʛʨʫʧʧʘ ʧʦ ʥʝʜʚʠʞʠʤʦʩʪʠ) ʠ ʨʷʜʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʢʦʤʧʘʥʠʡ, ʚʢʣʶʯʘʷ IBM. ʕʪʦ ʪʘʢʞʝ ʦʜʥʘ ʠʟ ʚʦʣʥ ʫʤʥʳʭ ʛʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʩʪʨʦʝʥ r ʚ ʀʥʜʠʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. Palava 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʝʩʥʳʡ ʧʨʠʤʝʨ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ 

ʛʦʨʦʜ, ʟʘʜʫʤʘʥʥʳʡ ʠʥʘʯʠʥʘʣʩʷ ʢʘʢ ʫʤʥʳʡ ʛʦʨʦʜ ʠ ʧʨʠʥʘʜʣʝʞʘʣ ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʬʠʨʤʝ, ʘ ʥʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʫ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʛʦʨʦʜʘ ʫʞʝ ʧʦʩʪʨʦʝʥʘ, ʠ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʘʷ ʤʝʜʠʘ ʠ ʤʘʨʢʝʪʠʥʛʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʩ ʠʟʣʦʞʝʥʠʝʤ ʢʣʶʯʝʚʳʭ 

ʪʦʯʝʢ ʧʨʦʜʘʞ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʞʠʪʝʣʝʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʷʜ 

ʨʝʢʣʘʤʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦ ʛʦʨʦʜʝ ʜʦʩʪʫʧʝʥ ʚ ʀʥʪʝʨʥʝʪʝ. ʀʟ 
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ʵʪʠʭ ʠʥʪʝʨʥʝʪ-ʤʘʪʝʨʠʘʣʦʚʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʬʠʣʴʤʳ, ʚʝʙ-ʩʘʡʪ Palava ʠ 

ʨʘʟʣʠʯʥʳʝ ʧʨʝʩʩ-ʨʝʣʠʟʳ, ʤʦʞʥʦ ʤʥʦʛʦʝ ʫʟʥʘʪʴ ʦ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʵʪʦʛʦ ʛʦʨʦʜʘ ʠ ʦ ʪʦʤ, ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʥʠʤʘʶʪ ʢʦʥʮʝʧʮʠʶ 

çʫʤʥʦʛʦ ʛʦʨʦʜʘè. ɺ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʝʤ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʘʭ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʢʦʨʦʪʢʦʤ ʬʠʣʴʤʝ ʦ ʛʦʨʦʜʝ, ʵʢʩʧʝʨʪʳ ʚʳʜʝʣʷʝʪ 

ʩʣʝʜʫʶʱʠʝ ʩʠʪʫʘʮʠʠ: ʥʘ ʚʝʙ-ʩʘʡʪʝ Palava ʜʣʠʪʩʷ 6 ʤʠʥʫʪ 35 ʩʝʢʫʥʜ ʠ 

ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭʛʦʨʦʜʘ, ʠʣʣʶʩʪʨʠʨʫʷ ʠʭ 

ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʧʣʘʥʘʤʠ ʛʦʨʦʜʘ ʠ ʢʘʨʪʘʤʠ, ʚ 

ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʧʘʨʷʱʝʛʦ ʩʘʫʥʜʪʨʝʢʘ ʠ ʙʝʟʫʧʨʝʯʥʦʡ ʦʟʚʫʯʢʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ. ʕʪʦ ʜʘʝʪ ʢʦʣʦʨʠʪ ʛʦʨʦʜʘ, ʘ ʥʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʥʦʛʠʭ ʢʦʥʢʨʝʪʥʳʭ 

ʜʝʪʘʣʝʡ. ʅʘ ʩʘʡʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʚʢʣʶʯʘʷ ʮʝʥʳ ʥʘ 

ʞʠʣʴʝ, ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪ, ʵʥʝʨʛʠʶ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʛʦʨʦʜʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʘʩʩʦʮʠʘʮʠʠ Palava. ʀʟ ʤʥʦʛʠʭ ʘʩʧʝʢʪʦʚ Palava, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʩʘʡʪʝ ʠ ʚ ʬʠʣʴʤʝ, ʝʩʪʴ ʜʚʝ ʪʝʤʳ, ʢʦʪʦʨʳʝ ʜʦʤʠʥʠʨʫʶʪ: 

ʠʥʥʦʚʘʮʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʩʧʝʭ. ʈʝʢʣʘʤʥʳʡ ʬʠʣʴʤ Palava ʠʩʧʦʣʴʟʫʝʪ 

çʚʠʜʝʥʠʝè ʢʘʢ ʚʩʝʦʙʲʝʤʣʶʱʫʶ ʪʝʤʫ.ʕʪʦʪ ʪʝʨʤʠʥ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʦʟʚʫʯʢʝ ʠ ʩʚʷʟʘʥ ʩ ʠʜʝʝʡ ʪʦʛʦ, ʯʪʦ ʵʪʦʬʫʪʫʨʠʩʪʠʯʝʩʢʠʡ, ʚʜʦʭʥʦʚʣʷʶʱʠʡ ʛʦʨʦʜ. 

ɺ ʨʝʢʣʘʤʥʦʤ ʬʠʣʴʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʢʘʢ çʢʨʫʧʥʝʡʰʠʡ ʚʩʝʛʜʘ 

ʯʘʩʪʥʳʡ, ʩʧʣʘʥʠʨʦʚʘʥʥʳʡ ʘʚʪʦʥʦʤʥʳʡ ʛʦʨʦʜè, çʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʜʚʠʥʫʪʳʡ 

ʠ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʡè, çʩʤʳʚʘʶʱʠʡ ʩʪʘʨʦʝè ʠ çʛʦʨʦʜ ʙʫʜʫʱʝʛʦè. ʕʪʠ 

ʚʳʨʘʞʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ ʚʦʦʜʫʰʝʚʣʷʶʱʠʤʠ ʦʙʨʘʟʘʤʠ ʧʨʠʙʦʷ ʠ ʧʘʨʷʱʠʭ 

ʥʝʙʦʩʢʨʝʙʦʚ, ʟʘʭʚʘʪʳʚʘʶʱʠʡ ʩʘʫʥʜʪʨʝʢ ʠ ʟʘʚʝʨʰʘʶʱʠʡʩʷ ʩʣʦʛʘʥʦʤ çPalava ï 

ʛʦʨʦʜ ʙʫʜʫʱʝʛʦè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Palava ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʩʝʙʷ ʢʘʢ ʨʘʜʠʢʘʣʴʥʘʷ ʵʚʦʣʶʮʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʦʨʦʜʦʚ ʚ ʀʥʜʠʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 1) ʥʦʚʝʡʰʠʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ 2) ʤʘʩʰʪʘʙʘʤʠ ʨʘʟʨʘʙʦʪʢʠ. 

ʊʝʤʘ ʠʥʥʦʚʘʮʠʡ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʩʘʡʪʝ ʯʝʨʝʟ ʩʦʯʝʪʘʥʠʝ ʢʘʢ 

ʚʦʦʜʫʰʝʚʣʷʶʱʠʡ ʪʝʢʩʪ, ʪʘʢʦʡ ʢʘʢ çPalava ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʥʦʚʦʝ ʤʝʩʪʦ ʜʣʷ 

ʞʠʟʥʠ, ʵʪʦ ʥʦʚʳʡ ʩʧʦʩʦʙ ʚ ʧʨʷʤʦʤ ʵʬʠʨʝè [93]. ʋʤʥʳʝ ʛʦʨʦʜʘ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ 

ʫʧʦʤʠʥʘʶʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ ʚʜʦʭʥʦʚʝʥʠʷ ʠʣʠ ʤʦʜʝʣʠ ʜʣʷ ʘʩʧʝʢʪʦʚ ʇʘʣʘʚʳ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ Palava ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʩʝʙʷ ʢʘʢ ʣʠʜʝʨʦʤ ʚ ʀʥʜʠʠ, 

ʩʨʘʚʥʠʚʘʷ ʩʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʢʘʢ ʷʚʥʦ, ʪʘʢ ʠ ʥʝʷʚʥʦ ʩ ʜʨʫʛʠʤʠ ʠʥʜʠʡʩʢʠʤʠ 

ʛʦʨʦʜʘʤʠ, ʫʜʝʣʷʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʘʨʪʝʬʘʢʪʘʤ, ʥʝ 

ʧʦʣʫʯʠʚʰʠʤ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʚ ʀʥʜʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʤʘʨʪ-

ʢʘʨʪʳ, ʥʘʙʣʶʜʝʥʠʝ, ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʠ ʫʣʘʚʣʠʚʘʥʠʝ ʜʦʞʜʝʚʦʡ ʚʦʜʳ. Palava 

ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʧʨʝʜʣʦʞʝʥʠʝ çʠʥʥʦʚʘʮʠʡè ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʥʪʝʢʩʪʘ. ɼʣʷ ʤʥʦʛʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʘʫʜʠʪʦʨʠʠ, ʟʥʘʢʦʤʳʭ ʩ ʪʘʢʠʤʠ ʫʜʦʙʩʪʚʘʤʠ, ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʪʚʦ 24/7 ʤʦʞʝʪ ʙʳʪʴ 

ʤʝʥʝʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠ ʙʦʣʝʝ ʦʞʠʜʘʝʤʳʤ. 

ʆʜʥʠʤ ʠʟ ʜʨʫʛʠʭ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʇʘʣʘʚʳ ʷʚʣʷʝʪʩʷ ʝʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʨʝʩʫʨʩʳ ʜʣʷ ʙʠʟʥʝʩʘ. ʕʪʦ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʦʩʦʙʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ, IT-ʧʘʨʢʘ, ʦʬʠʩʳ ʠ ʮʝʥʪʨʘʣʴʥʳʡ ʜʝʣʦʚʦʡ ʨʘʡʦʥ, ʚʩʝ ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʝʢʣʘʤʥʦʤʬʠʣʴʤʝ. ʉʘʡʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʟʜʝʣʝ ʩʘʡʪʘ 
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çɻʦʨʦʜʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘè. ɿʜʝʩʴ ʝʩʪʴ ʜʝʪʘʣʠ ʥʠʟʢʠʭ ɻʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʘʩʭʦʜʦʚ,, ʧʨʝʜʣʘʛʘʝʤʳʝ Palava, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʛʨʘʬʠʢʦʡ, ʢʦʪʦʨʘʷ 

ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʝʞʝʛʦʜʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʜʣʷ ʙʠʟʥʝʩʘ ʧʦ ʨʷʜʫ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʝ ʥʠʟʢʘʷ ʧʦʣʝʟʥʦʩʪʴ ʩʯʝʪʘ, ʧʦʩʦʙʠʷ ʧʦ ʙʝʟʨʘʙʦʪʠʮʝ 

ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɽʩʪʴ ʨʘʟʜʝʣʳ ʜʣʷ ʨʘʟʣʠʯʥʦʡ ʛʨʫʧʧʳ 

ʢʣʠʝʥʪʦʚ (ʧʨʝʜʧʨʠʷʪʠʷ, ʛʦʨʦʞʘʥʝ ʠ ʪʫʨʠʩʪʳ) ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ Palava, ʢʘʢ 

ʙʳʩʪʨʦʨʘʩʪʫʱʝʛʦ ʨʳʥʢʘ, ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ, ʦʧʷʪʴ ʞʝ ʧʦ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ 

ʛʨʘʬʠʢʝ. ɿʜʝʩʴ ʦʙʳʯʥʳʡ ʪʝʢʩʪ, ʢʦʥʢʨʝʪʥʳʝ ʮʠʬʨʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʙʣʠʮʠ 

ʛʨʘʬʠʢʠ ʨʘʙʦʪʘʶʪ ʚ ʧʦʜʜʝʨʞʢʫ ʟʘʷʚʣʝʥʠʷ, ʦ ʪʦʤ, ʯʪʦ Palava ʷʚʣʷʝʪʩʷ çɻʦʨʦʜʦʤ 

ʚʦʟʤʦʞʥʦʩʪʝʡè. ʌʠʥʘʥʩʦʚʳʡ ʫʩʧʝʭ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ Palava ʧʝʨʝʜʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʯʝʨʝʟ ʝʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʝʛʦ ʢʘʢ ʤʝʩʪʘ ʜʣʷ ʙʠʟʥʝʩʘ, ʥʦ ʠ ʢʘʢ çʤʝʩʪʦ 

ʜʣʷ ʙʦʛʘʪʳʭ ʠ ʟʥʘʤʝʥʠʪʳʭè. ɼʝʪʘʣʠʟʠʨʫʷ ʨʘʟʥʳʝ ʪʠʧʳ ʞʠʣʴʷ, ʩʣʦʚʦ çʨʦʩʢʦʰʴè 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʤʝʩʪʝ ʩ ʛʣʷʥʮʝʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠʥʪʝʨʴʝʨʦʚ 

ʜʦʤʦʚ ʠ ʬʦʪʦʛʨʘʬʠʷʤʠ ʩ ʨʘʩʧʨʦʜʘʞ. Palava ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʝʜʣʘʛʘʝʪ ʭʦʨʦʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ ʠ ʤʝʩʪʘ ʜʣʷ ʵʣʠʪʥʦʛʦ ʞʠʣʴʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʛʦ ʠʜʝʘʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʨʘʙʦʯʠʝ/ʜʝʣʦʚʳʝ ʣʶʜʠ ʠʣʠ ʪʝ, ʢʪʦ ʫʞʝ ʙʦʛʘʪ. Palava ʢʘʞʝʪʩʷ ʛʦʨʦʜʦʤ, 

ʚʦʙʨʘʚʰʠʤ ʚ ʩʝʙʷ ʤʥʦʛʠʝ ʯʝʨʪʳ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʨʦʜʦʚ, ʢʘʢ ʤʦʜʝʣʴ ʚʜʦʭʥʦʚʝʥʠʷ. 

ʂʘʢ ʪʘʢʦʚʘʷ, ʦʥʘ ʩʦʟʜʘʝʪ ʜʠʥʘʤʠʢʫ ʚʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʤʝʩʪʥʘʷ ʢʫʣʴʪʫʨʘ, ʥʘʚʳʢʠ 

ʠ ʧʨʠʝʤʳ ʩʯʠʪʘʶʪʩʷ ʚʪʦʨʳʤʠ. ʂʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠʥʘ ʛʣʘʚʥʦʡ 

ʩʪʨʘʥʠʮʝ ʫʢʘʟʘʥʳ ʥʦʤʝʨʘ ʦʬʠʩʦʚ ʚ ʀʥʜʠʠ, ʉʦʝʜʝʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʆʙʲʝʜʠʥʝʥʥʳʝ ɸʨʘʙʩʢʠʝ ʕʤʠʨʘʪʳ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʯʪʦ 

Palava ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʤʥʦʛʠʭ ʩʚʦʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʢʘʢ 

ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʛʨʫʧʧʫ, ʚʦʟʤʦʞʥʦ ʦʧʠʨʘʷʩʴ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʫʩʧʝʰʥʫʶ 

ʠʥʜʠʡʩʢʫʶ ʜʠʘʩʧʦʨʫ. ɺ ʬʠʣʴʤʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ çʫʤʥʳʡ ʛʦʨʦʜè, ʭʦʪʷ 

ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʫʧʨʘʚʣʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʠ 

ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʦʙʳʯʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʫʤʥʳʤʠ ʛʦʨʦʜʘʤʠ. ʆʜʥʘʢʦ ʩʘʡʪ 

ʟʚʦʥʠʪ Palava çʧʝʨʚʳʡ ʚ ʀʥʜʠʠ ʫʤʥʳʡ ʛʦʨʦʜè ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ 

ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʬʠʥʘʥʩʦʚʳʡ ʨʦʩʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʨʠʪʦʨʠʢʠ ʫʤʥʳʭ ʛʦʨʦʜʦʚ. 

ʇʦʜʩʪʨʘʠʚʘʷʩʴ ʧʦʜ ʜʦʤʠʥʠʨʫʶʱʫʶ ʤʦʜʝʣʴ ʫʤʥʦʛʦ ʛʦʨʦʜʘ, ʚ ʢʦʪʦʨʦʤ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, Palava ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʚʦʠʭ ʛʨʘʞʜʘʥ. ɻʦʨʦʜ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʜʘʥʠʷʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ, ʘ ʥʝ ʣʶʜʴʤʠ, ʚ ʨʝʢʣʘʤʥʦʤ 

ʨʦʣʠʢʝ ʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʡ ʟʜʘʥʠʡ, ʜʦʨʦʛ ʠ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ 

ʩʥʠʤʘʶʪʩʷ ʩʚʝʨʭʫ, ʧʦʵʪʦʤʫ ʣʶʜʠ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʙʝʛʘʶʱʠʭ ʤʫʨʘʚʴʝʚ. ɺ ʨʝʜʢʠʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʣʶʜʠ ʧʦʢʘʟʘʥʳ ʢʨʫʧʥʳʤ ʧʣʘʥʦʤʚ ʬʠʣʴʤʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʵʪʦ ʯʘʩʪʦ ʩʚʝʪʣʦʢʦʞʠʝ, ʪʨʫʜʦʩʧʦʩʦʙʥʳʝ ʚʟʨʦʩʣʳʝ ʣʶʜʠ ʜʦʨʦʛʦ ʦʜʝʪʳʝ ʚ ʥʘʨʷʜʳ 

ɻʣʦʙʘʣʴʥʦʛʦ ʉʝʚʝʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʦʣʠʮʝʪʚʦʨʷʶʪ ʩʦʙʦʡ ʘʢʪʠʚʥʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ/ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʨʘʥʥʠʭ ʫʤʥʳʭ 

ʛʦʨʦʜʦʚ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʫʯʘʩʪʠʷ ʛʦʨʦʞʘʥ ʚ ʛʦʨʦʜʝ ʧʦʷʚʣʷʝʪʩʷ ʚ 

ʨʘʟʜʝʣʝʚʝʙ-ʩʘʡʪ, ʦʧʠʩʳʚʘʶʱʠʡ ɸʩʩʦʮʠʘʮʠʶ ʛʦʨʦʜʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ Palava, 

ʦʨʛʘʥʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟçʞʠʪʝʣʝʡ Palava, ʦʧʳʪʥʳʭ ʛʦʨʦʜʩʢʠʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡè, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʚʝʯʘʪ ɹ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʛʦʨʦʜʦʤ. ʊʘʢʠʤ 
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ʦʙʨʘʟʦʤ, ʫʯʘʩʪʠʝ ʛʨʘʞʜʘʥ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʛʦʨʦʜ ʧʦʩʪʨʦʝʥ, ʘ ʥʝ ʚʦ 

ʚʨʝʤʷ ʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʪʘʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺ ʮʝʣʦʤ, ʇʘʣʘʚʘ 

ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʯʘʩʪʥʳʡ ʛʦʨʦʜ, ʜʦʩʪʫʧʥʳʡ ʪʦʣʴʢʦ ʪʝʤ, ʢʪʦ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʞʠʪʴ ʪʘʤ ʠʣʠ ʢʪʦ ʭʦʯʝʪ ʧʨʦʙʨʝʩʪʠ ʧʨʝʜʣʦʞʝʥʠʝ ʦʙ ʦʩʦʙʦʤ 

ʦʙʨʘʟʝ ʞʠʟʥʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʝʢʦʪʦʨʳʝ ʢʦʤʤʝʥʪʘʪʦʨʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ 

ʪʘʢʠʝ ʛʦʨʦʜʘ, ʢʘʢ Palava ʙʫʜʫʪ çʙʦʣʴʰʝ ʢʨʝʧʦʩʪʷʤʠ, ʯʝʤ ʤʝʩʪʘʤʠ ʨʘʟʥʦʨʦʜʥʦʛʦ 

ʯʝʣʦʚʝʯʝʩʪʚʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ 

ʣʶʜʝʡè.ʕʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʠʤʫʱʠʤʠ ʠ 

ʥʝʠʤʫʱʠʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʯʝʨʧʘʶʪ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʟ ʨʝʛʠʦʥʘ ʩ 

ʙʣʘʛʦʩʣʦʚʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʧʦʜ ʧʨʝʜʣʦʛʦʤ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ. ɸʢʘʜʝʤʠʢ ʠ ʧʠʩʘʪʝʣʴ ʇʨʘʤʦʜ ʅʘʷʨ, ʥʘʧʠʩʘʣ, ʯʪʦ: 

ʋʤʥʳʝ ʛʦʨʦʜʘ ʙʫʜʫʪ ʩʪʨʦʛʦ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʛʜʝ ʪʦʣʴʢʦ 

ʧʦʜʭʦʜʷʱʠʤ ʣʶʜʷʤ ï ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ 

(ʧʦʢʫʧʘʪʝʣʷʤ) ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ (ʨʘʙʦʪʥʠʢʘʤ) ï ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʩʚʦʙʦʜʘ 

ʧʨʦʛʫʣʢʠ ʠ ʧʫʪʝʰʝʩʪʚʠʷ, ʘ ʦʢʨʫʞʘʶʱʝʝ ʠ ʚʝʟʜʝʩʫʱʝʝ ʥʘʙʣʶʜʝʥʠʝ ʙʫʜʝʪ 

ʦʪʩʣʝʞʠʚʘʪʴʩʷ, ʯʪʦʙʳ ʧʨʝʜʚʦʩʭʠʱʘʪʴ çʘʥʪʠʩʦʮʠʘʣʴʥʳʭè.  

ɼʨʫʛʠʤ ʠʟ ʩʘʤʳʭ ʘʤʙʠʮʠʦʟʥʳʭ ʧʨʦʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʶʞʥʦʢʦʨʝʡʩʢʠʡ 

çʫʤʥʳʡ ʛʦʨʦʜè ï ʉʦʥʛʜʦ, ʦʩʥʦʚʘʥʥʳʡ ʚ 2000 ʛʦʜʫ. ʉʦʚʤʝʩʪʥʳʡ ʧʨʦʝʢʪ 

ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ: Gale International, POSCO E&C ʠ Morgan 

Stanley Real Estate [96]. ɺʩʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

Cisco Services. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜʘ ʠ ʚʳʙʦʨ ʤʝʩʪʘ ʜʣʷ ʵʪʦʛʦ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʘʩʪʫʱʝʡ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ ʩʪʨʘʥʳ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʛʦʜʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʉʝʫʣʘ ʥʘ ʧʝʨʝʧʫʪʴʝ ʪʦʨʛʦʚʳʭ ʧʫʪʝʡ ʠ ʘʚʠʘʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʥʘʢʦʥʝʮ, ʩʦʟʜʘʥʠʷ ʟʦʥʳ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʚ ʦʙʣʘʩʪʠ 

ʥʘʫʢʦʝʤʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʣʦʛʠʩʪʠʢʠ, ʜʦʩʫʛʘ ʠ ʪʫʨʠʟʤʘ. 

ʉʦʥʛʜʦ ï ʪʱʘʪʝʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʜʝʣʦʚʦʡ ʮʝʥʪʨ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʣʷʭ. ʇʣʘʥʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʙʫʜʝʪ ʠʤʝʪʴ 

ʦʢʦʣʦ 65 000 ʞʠʪʝʣʝʡ ʠ 300 000 ʩʦʪʨʫʜʥʠʢʦʚ. ʉʦʥʛʜʦ ʨʘʩʧʦʣʦʞʝʥ ʚ 2 ʯʘʩʘʭ 

ʝʟʜʳ ʦʪ ʉʝʫʣʘ ʥʘ ʧʣʦʱʘʜʠ 72,91 ʢʤ2, ʮʝʣʝʚʦʝ ʥʘʩʝʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 300 000 

ʞʠʪʝʣʝʡ. ʇʨʦʝʢʪ ʨʘʟʚʠʪʠʷ ʧʦ ʧʨʠʥʮʠʧʫ çʩʚʝʨʭʫ ʚʥʠʟè. ɹʳʣʠ ʩʦʙʨʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʠʜʝʠ ʠ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʯʝʨʝʟ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʢʫʨʩʳ ʜʠʟʘʡʥʘ ʩ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʤʠ ʢʦʤʠʪʝʪʘʤʠ ʠ 

ʫʯʘʩʪʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʚʦʧʨʦʩʦʚ ʧʦ ʛʦʨʦʜʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

[95]. ɺʝʩʴ ʛʦʨʦʜ ʦʙʦʨʫʜʦʚʘʥ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʘʪʯʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ ʠ 

ʘʥʘʣʠʟʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʜʦʨʦʛ, ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʜʚʠʞʝʥʠʠ, 

ʟʜʘʥʠʷʭ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʠʠ, ʨʘʩʭʦʜʝ ʚʦʜʳ ʠ ʧʨʦʯʝʤ. ʈʘʟʨʘʙʦʪʯʠʢ ʩʝʪʝʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ Cisco ʨʘʟʤʝʩʪʠʣ ʧʦ ʚʩʝʤʫ ʛʦʨʦʜʫ ʚʩʝʚʦʟʤʦʞʥʳʝ ʜʘʪʯʠʢʠ, 

ʧʦʜʢʣʶʯʠʚ ʢ ʛʣʦʙʘʣʴʥʦʡ ʦʪʩʣʝʞʠʚʘʶʱʝʡ ʩʝʪʠ ʙʫʢʚʘʣʴʥʦ ʢʘʞʜʳʡ ʩʘʥʪʠʤʝʪʨ 

ʉʦʥʛʜʦ. ɼʘʥʥʳʝ ʦ ʥʠʭ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʩʦʩʪʦʷʥʠʠ ʜʦʤʦʚ, ʜʦʨʦʛ, ʧʦʪʨʝʙʥʦʩʪʷʭ ʚ 

ʵʥʝʨʛʠʠ ʠ ʧʨʦʯʝʤ. ʅʘʧʨʠʤʝʨ, ʫʣʠʯʥʳʝ ʢʘʤʝʨʳ ʦʪʩʣʝʞʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʰʝʭʦʜʦʚ ʠ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ, ʧʨʠʛʣʫʰʘʶʪ ʦʩʚʝʱʝʥʠʝ ʥʘ ʧʫʩʪʳʭ 

ʫʣʠʮʘʭ ʠ ʜʝʣʘʶʪ ʷʨʯʝ ʥʘ ʣʶʜʥʳʭ. ʂ ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʜʢʣʶʯʘʶʪʩʷ ʚʩʝ ʩʪʨʦʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʦʞʥʦ ʚ ʫʜʘʣʸʥʥʦʤ 
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ʨʝʞʠʤʝ ʫʧʨʘʚʣʷʪʴ ʜʦʤʘʰʥʠʤ ʭʦʟʷʡʩʪʚʦʤ. ʇʦ ʟʘʷʚʣʝʥʠʷʤ ʢʦʤʧʘʥʠʠ Cisco, 

ʠʥʥʦʚʘʮʠʠ ʚ ʩʬʝʨʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 

ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʢʘʞʜʦʤ ʟʜʘʥʠʠ ʥʘ 

30%. ʆʧʪʠʤʠʟʘʮʠʷ ʟʘʪʨʦʥʫʣʘ ʠ ʜʨʫʛʠʝ ʩʬʝʨʳ: ʩʙʦʨ ʤʫʩʦʨʘ ʠ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʫ, 

ʚʦʜʦʦʯʠʩʪʢʫ ʠ ʧʨʦʯʝʝ. ʊʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʝʥʥʳʝ ʚ ʛʦʨʦʜʝ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʚʦʦʜʫʰʝʚʣʷʶʪ: ʙʦʣʴʰʠʥʩʪʚʦ ʫʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʟʜʝʩʴ ʫʧʨʘʚʣʷʶʪʩʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦ, ʘ ʥʘ ʫʣʠʮʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ 

ʦʪʩʣʝʞʠʚʘʶʪ, ʚ ʢʘʢʦʝ ʚʨʝʤʷ ʠ ʚ ʢʘʢʦʤ ʨʘʡʦʥʝ ʩʚʝʪ ʥʫʞʝʥ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ, ʘ ʚ ʢʘʢʦʝ ʥʝʪ. ɸ ʙʘʰʥʠ-ʥʝʙʦʩʢʨʝʙʳ ʥʘ ʧʨʠʙʨʝʞʥʦʡ ʣʠʥʠʠ ʧʣʘʥʠʨʦʚʘʣʦʩʴ 

ʧʦʣʥʦʩʪʴʶ ʦʩʥʘʩʪʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʥʘʯʠʥʘʷ ʦʪ ʙʣʦʢʠʨʦʚʢʠ 

ʜʚʝʨʝʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʦʣʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʣʶʙʦʡ ʪʝʭʥʠʢʦʡ ʚ 

ʢʚʘʨʪʠʨʝ.  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʨʠʤʝʨʦʤ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ çʫʤʥʦʛʦ ʛʦʨʦʜʘè 

ʷʚʣʷʝʪʩʷ ʛʦʨʦʜ ï ɹʘʨʩʝʣʦʥʘ (ʇʨʠʣʦʞʝʥʠʝ ɺ). ʉ ʥʘʯʘʣʘ 2000-ʭ ɹʘʨʩʝʣʦʥʘ 

ʨʘʙʦʪʘʝʪ ʥʘʜ ʪʝʤ, ʯʪʦʙʳ ʟʘʥʦʚʦ ʠʟʦʙʨʝʩʪʠ ʩʝʙʷ. ʇʨʦʷʚʣʝʥʠʝʤ ʵʪʦʛʦ ʩʪʘʣʦ 

ʦʙʲʷʚʣʝʥʠʝ ʚ 2012 ʛʦʜʫ ʚʥʦʚʴ ʥʘʟʥʘʯʝʥʥʦʛʦ ʤʨɻʘ ʦ ʩʚʦʝʤ ʥʘʤʝʨʝʥʠʠ 

ʧʨʝʚʨʘʪʠʪʴ ɹʘʨʩʝʣʦʥʫ ʚ ʛʣʦʙʘʣʴʥʫʶ ʤʦʜʝʣʴ ʫʤʥʦʛʦ ʛʦʨʦʜʘ. ʕʪʦ ʚʢʣʶʯʘʣʦ ʨʷʜ 

ʧʨʦʝʢʪʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ, ʘ ʥʝʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʩʪʘʜʠʠ ʨʝʘʣʠʟʘʮʠʠ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʦʙʩʫʞʜʘʝʤʳʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʨʦʛʦ ʟʘʙʨʦʰʝʥʥʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ʉʘʥʪ-ʄʘʨʪʠ ʚ ʥʦʚʳʡ ʮʝʥʪʨ 

ʟʥʘʥʠʡ, ʪʝʧʝʨʴ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʩʘʤʡr ʠʟʚʝʩʪʥʳʡ ʠ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʡ ʨʘʡʦʥ 

ɹʘʨʩʝʣʦʥʳ. ʎʝʣʠ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʣʠ ʨʝʛʝʥʝʨʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦʙʳ ʧʨʠʥʝʩʪʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʢʦʤʧʘʥʠʷʤʠ ʧʦ ʧʝʨʝʜʘʯʝ 

ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʟʘʥʷʪʦʩʪʴ (ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʧʣʘʥʠʨʫʝʪʩʷ ʥʘ 

ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣr). ɺ ʧʨʦʝʢʪ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʞʠʣʳʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ. ʈʘʡʦʥ ʥʘʭʦʜʠʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʮʝʥʪʨʘ, ʵʪʦʛʦ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʝʛʦ ʩʝʙʷ ʠ ʰʫʤʥʦʛʦ ʛʦʨʦʜʘ ʤʝʩʪʦ. ʉʫʱʝʩʪʚʫʶʱʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʥʘʩʝʣʝʥʠʝ ʦʟʥʘʯʘʣʠ, ʯʪʦ ʵʪʦ ʙʳʣ ʩʢʦʨʝʝ ʧʨʦʝʢʪ ʧʦ ʩʦʟʜʘʥʠʶ 

çʫʤʥʦʡè ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʥʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʠʪʴ ʯʪʦ-ʪʦ ʩʦʚʝʨʰʝʥʥʦ 

ʥʦʚʦʝ. ɺ ʦʙʱʝʤ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʙr ʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʘʩʧʝʢʪʦʚ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʙʦʯʝʡ ʩʨʝʜʳ: çʚʳʧʦʣʥʝʥʠʝ ʩʪʨʘʪʝʛʠʠ, 

ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʬʠʟʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʚʦʟʨʦʞʜʝʥʠʝ ʩ 

ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ [39, ʨ. 55-65; 97, 98]. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʝʢʪ ʧʨʝʩʣʝʜʦʚʘʣ ʘʤʙʠʮʠʦʟʥʳʝ ʮʝʣʠ, ʠ ʜʘʞʝ ʩʘʤʳʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʧʦ çʩʤʘʨʪʠʬʠʢʘʮʠʠè ɹʘʨʩʝʣʦʥʳ, ʠʥʠʮʠʘʪʠʚʳ 

ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʙʣʝʤ, ʠ ʙʳʣʠ ʧʨʦʙʣʝʤʳ ʩ 

ʧʨʠʥʷʪʠʝʤ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʥʝʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʙʦʣʝʝ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʜʠʟʘʡʥʝʨʦʚ ʠ ʧʣʘʥʠʨʦʚʱʠʢʦʚ. ʕʪʦ ʧʨʦʙʣʝʤʘ ʧʨʠʥʠʤʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ, ʚʢʣʶʯʘʷ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ, ʨʳʥʦʢ ʪʨʫʜʘ 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʨʘʟʚʠʪʠʶ çʫʤʥʦʛʦ 

ʛʦʨʦʜʘè ɹʘʨʩʝʣʦʥʘ, ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʦʯʥʦʡ ʠ ʧʦʜʭʦʜʷʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʤʠ ʩʝʪʷʤʠ, ʩʦʟʜʘʥʠʝ ʪʨʦʡʥʦʡ ʩʧʠʨʘʣʠ, ʩʝʪʝʡ, 
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ʢʣʘʩʪʝʨʦʚ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘè [39, ʨ. 56-58] ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʟʥʘʶʪ, ʯʪʦ 

çʤʝʩʪʥʦʝ ʫʯʘʩʪʠʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠʥʦʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʨʘʟʥʳʭ ʦʪʜʝʣʦʚè [99]. ʕʢʩʧʝʨʪʘʤʠ, ʦʧʨʝʜʝʣʝʥʳ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, 

ʢʦʪʦʨʳʝ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʝʢʪʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʜʭʦʜʷʱʝʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʨʘʡʦʥʝ, ʘ ʠʤʝʥʥʦ 

çʏʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʙʳʣ ʚʳʨʦʚʥʝʥ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʦʪʨʘʩʣʝʚʳʭ ʢʣʘʩʪʝʨʦʚè ʠ çʟʘʨʦʞʜʘʶʱʠʡʩʷ ʫʨʦʚʝʥʴ ʤʝʩʪʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʙʳʣʦ ʦʯʝʥʴ ʥʠʟʢʠʤè, ʘ ʪʘʢʞʝ ʥʝʭʚʘʪʢʘ ʚʝʥʯʫʨʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʨʫʧʥʳʭ ʬʠʨʤ ʩʦ 

ʰʪʘʙ-ʢʚʘʨʪʠʨʦʡ ʚ ʨʝʛʠʦʥʝ [40, ʨ. 55-58; 100]. ʆʪʩʫʪʩʪʚʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ 

ʤʝʩʪʥʦʤ ʥʘʩʝʣʝʥʠʠ ʠ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʭ ʧʦʜʯʝʨʢʠʚʘʝʪ ʨʘʟʨʳʚ ʤʝʞʜʫ 

ʠʜʝʘʣʠʩʪʠʯʝʩʢʠʤ ʫʤʥʳʤ ʛʦʨʦʜʩʢʠʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠ ʨʝʘʣʴʥʳʤʠ ʨʝʘʣʠʷʤʠ. 

ɹʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʨʫʜʥʦʩʪʷʤ ʚ 

ʧʨʠʥʷʪʠʠ ʠʥʠʮʠʘʪʠʚ ʫʤʥʦʛʦ ʛʦʨʦʜʘ. ʌʣʘʛʤʘʥʳ ʥʦʚʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʜʝʣʠ ʚ 

ɹʘʨʩʝʣʦʥʝ ʫʞʝ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʦʧʧʦʟʠʮʠʝʡ ʨʘʡʦʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʠ ʥʦʚʳʝ 

ʛʦʨʦʜʩʢʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʘʣʝʢʦ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʘʤʠ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ 

ʫʯʘʩʪʠʷ [41, ʨ. 3-440]. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʣʘʩʴ 

ɹʘʨʩʝʣʦʥʘ, ʠ ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʵʪʦʪ ʘʩʧʝʢʪ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʦʮʝʥʠʚʘʝʪʩʷ 

ʧʣʘʥʠʨʦʚʱʠʢʘʤʠ ʙʫʜʫʱʠʭ ʠʥʠʮʠʘʪʠʚ ʫʤʥʦʛʦ ʛʦʨʦʜʘ. 

ʇʦ ʤʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʛʦʨʦʜʩʢʠʭ çʫʤʥʳʭè 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʤʘʣʦ ʯʪʦ ʙʳʣʦ ʠʟʫʯʝʥʦ ʬʘʢʪ ʦ ʪʦʤ, ʢʘʢ ʦʥʠ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʙʦʣʝʝ 

ʰʠʨʦʢʫʶ ʧʦʣʠʪʵʢʦʥʦʤʠʶ ʠ ʵʢʦʣʦʛʠʶ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʕʪʦ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʚ ʜʨʫʛʠʭ ʢʨʠʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ 

ɹʘʨʩʝʣʦʥʝ ʯʪʦʙʳ ʧʨʝʚʨʘʪʠʪʴ ʝʛʦ ʚ ʫʤʥʳʡ ʛʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʦʪʩʫʪʩʪʚʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʛʦʨʦʞʘʥʘʤʠ. ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʧʨʠʤʝʨʘʭ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʯʝʪʢʦʡ ʮʝʣʴʶ ʩʧʦʥʩʦʨʘ ʠʣʠ ʟʘʢʘʟʯʠʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʠʜʝʥʠʝ 

ʛʣʘʚʥʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ ʛʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʟʘʥʦʚʦ ʧʨʝʜʫʩʤʦʪʨʝʣ ʛʦʨʦʜ ʧʦ ʪʦʡ ʞʝ 

ʤʦʜʝʣʠ, ʯʪʦ ʠ ʀʥʪʝʨʥʝʪ, ʢʘʢ ʧʣʦʩʢʫ  ʁʩʝʪʴ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʟʣʦʚ. ʆʩʥʦʚʥʦʡ 

ʠʜʝʝʡ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʢʩʧʝʨʪʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʫʣʫʯʰʠʣʠ ʞʠʟʥʴ ʣʶʜʝʡ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʚʠʜʝʥʠʷ ʫʤʥʭr ʪʝʭʥʦʣʦʛʠʡ, ʜʦʣʞʥʳ ʫʣʫʯʰʘʪʴ ʞʠʟʥʴ ʣʶʜʝʡ, 

ʫʯʠʪʳʚʘʪʴ ʤʝʩʪʥʳʝ ʫʩʣʦʚʠʷ, ʠ ʢʦʪʦʨʳʡ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʦʣʞʝʥ ʩʪʘʚʠʪʴ ʥʘ 

ʧʝʨʚʦʝ ʤʝʩʪʦ ʥʝ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ, ʘ ʯʝʣʦʚʝʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ. ʕʢʩʧʝʨʪʳ 

ʪʘʢʞʝ ʚʳʩʢʘʟʳʚʘʶʪ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʚʟʛʣʷʜʳ ʥʘ çʫʤʥʳʡ 

ʛʦʨʦʜè ʷʚʣʷʶʪʩʷ ʧʨʦʦʙʨʘʟʘʤʠ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʚʟʛʣʷʜʦʚ ʥʘ ʦʙʱʝʩʪʚʦ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʦ ʪʦʤ, ʢʪʦ ʦʙʣʘʜʘʝʪ ʚʣʘʩʪʴʶ ʚ ʦʙʱʝʩʪʚʝ. ʈʝʘʣʠʟʘʮʠʷ ʠʥʠʮʠʘʪʠʚ 

ʫʤʥʦʛʦ ʛʦʨʦʜʘ, ʜʦʣʞʥʳ ʧʨʦʷʚʣʷʪʴ ʠʥʠʮʠʘʪʠʚʳ, ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ 

ʣʶʜʝʡ ʠʣʠ çʩʥʠʟʫ ʚʚʝʨʭè, ʥʝʦʙʭʦʜʠʤʦ ʢʨʠʪʠʯʝʩʢʦʝ ʦʩʤʳʩʣʝʥʠʝ ʠ ʥʝ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʙʝʩʧʨʦʙʣʝʤʥʦ çʥʘʫʯʥʳʭ, ʦʙʲʝʢʪʠʚʥʳʭ, 

ʟʜʨʘʚʦʤʳʩʣʷʱʠʭ ʠ ʘʧʦʣʠʪʠʯʥʳʭè [101]. ʊʘʢʠʤ, ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ï ʵʪʦ çʘʨʪʝʬʘʢʪʳè, ʩʦʟʜʘʥʥʳʝ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦ ʩʦʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʘ ʇʦʥʠʤʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʢʘʢ çʘʨʪʝʬʘʢʪʘè ʧʦʜʯʝʨʢʠʚʘʶʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʘʩʧʝʢʪ ʜʠʟʘʡʥʘ ʠ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʦ, ʯʪʦ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʧʦʜʭʦʜʝ çʩʚʝʨʭʫ ʚʥʠʟè. ʋʤʥʳʡ 

ʛʦʨʦʜ ï ʜʦʚʦʣʴʥʦ ʧʫʩʪʦʝ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʧʦʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʨʘʟʚʝʨʪʳʚʘʝʪʩʷ 

ʙʦʣʴʰʝ ʥʘ ʚʦʦʙʨʘʞʘʝʤʦʤ ʠ ʜʠʩʢʫʨʩʠʚʥʦʤ ʫʨʦʚʥʝ, ʘ ʥʝ ʥʘ ʤʘʪʝʨʠʘʣʴʥʦʤè [39, 

ʨ. 11-14]. 

ʀʟʫʯʝʥʠʝ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ Palava ʠ ʦʧʳʪ ʉʦʥʛʜʦ ʧʦʤʦʛʘʝʪ ʥʘʤ 

ʦʧʨʝʜʝʣʠʪʴ ʬʠʥʘʥʩʦʚʦ ʫʩʧʝʰʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣ/̫ʧʦʪʨʝʙʠʪʝʣ,̫ ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʵʪʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʫʤʥʦʛʦ ʛʦʨʦʜʘ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʷʚʣʷʝʪ ʪʝʭ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʵʪʦʡ 

ʛʣʷʥʮʝʚʦʡ ʢʘʨʪʠʥʝ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ ï ʦʪʩʫʪʩʪʚʠʝ, ʢʦʪʦʨʦʝ, ʧʦ ʤʥʝʥʠʶ 

ʢʦʤʤʝʥʪʘʪʦʨʦʚ, ʧʨʠʚʝʜʝʪ ʢ ʜʦʣʛʦʩʨʦʯʥʳʤ ʧʨʦʙʣʝʤʘʤ ʚ ʠʥʜʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ. 

ʏʪʝʥʠʝ ʘʢʢʘʫʥʪʦʚ ʩʤʘʨʪʠʬʠʢʘʮʠʠ ʠʥʠʮʠʘʪʠʚ ʚ ɹʘʨʩʝʣʦʥʝ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʠ 

ʨʝʘʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʣʦʭʦʤʫ ʚʥʝʜʨʝʥʠʶ 

ʧʨʦʮʝʩʩʦʚ. Palava, ʉʦʥʛʜʦ ʠ ɹʘʨʩʝʣʦʥʘ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʦʚ ʚʥʝʜʨʷʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʥʮʝʧʮʠʠ ʫʤʥʦʛʦ 

ʛʦʨʦʜʘ. ʋ ʥʠʭ ʝʩʪʴ ʚʘʞʥʳʝ ʨʘʟʣʠʯʠʷ (ʥʘʧʨʠʤʝʨ, ʢʦʤʤʝʨʯʝʩʢʦʝ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʠ "ʫʤʥʦʝ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ" ʠ "ʫʤʥʦʝ" 

ʦʧʨʝʜʝʣʝʥʠʝ), ʥʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʘ ʥʝ ʛʨʘʞʜʘʥʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʢʘʢ ʵʪʠ ʠʥʠʮʠʘʪʠʚʳ ʤʦʛʫʪ ʫʩʫʛʫʙʠʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʦʮʠʘʣʴʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ ʧʦʩʢʦʣʴʢʫ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ ʩʪʠʨʘʶʪʩʷ 

ʠʟ ʧʦʣʷ ʟʨʝʥʠʷ ʛʦʨʦʜʘ.ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʦʙʩʫʞʜʝʥʠʷ, ʷʩʥʦ, ʯʪʦ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʤʳʩʣʠʪʴʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝ ʢʘʢ ʥʘ ʵʪʘʧʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʧʨʠʯʠʥʘʤ ʢʘʢ ʨʘʚʝʥʩʪʚʦ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʪʘʢ ʠ ʫʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʠʮʠʘʪʠʚ ʫʤʥʦʛʦ ʛʦʨʦʜʘ: ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʥʘʡʪʠ ʩʧʦʩʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝ ʙʳʣʠ ʙʳ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ 

ʥʦʚʘʪʦʨʘʤʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ, ʙʫʜʫʪ ʫʪʯʝʥʳ ʚ ʧʝʨʩʧʝʢʪʠʚʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴ, ʩʦʟʜʘʚʘʪʴ ʠ/ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʨʝʜʥʠʢʦʚ ʤʝʞʜʫ ʥʦʚʘʪʦʨʘʤʠ ʠ ʢʦʥʝʯʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʯʪʦʙʳ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʩʧʨʦʩ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʟʚʦʣʷʶʪ 

ʫʯʠʪʳʚʘʪʴ ʥʦʚʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ [102]. ʂʘʢ ʜʠʟʘʡʥʝʨʳ, 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʠʥʞʝʥʝʨʳ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʩʚʦʠʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʘʢʪʠʢʠ ʠ 

ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʪʠʧʘʤ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠ ʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʨʦʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʢʦʤʘʥʜ ʨʘʟʨʘʙʦʪʯʠʢʦʚ.ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʪʝʭ, ʯʝʡ 

ʠʥʪʝʨʝʩ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʛʨʘʞʜʘʥʘʤʠ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʶʪ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ. 

ɸʢʘʜʝʤʠʯʝʩʢʠʝ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʨʘʙʦʪʘʶʪ 

ʥʘʜ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘʧʨʠʤʝʨ, Reading ʋʥʠʚʝʨʩʠʪʝʪ (ɸʥʛʣʠʷ), ʠʤʝʝʪ ʮʝʣʦʩʪʥʳʡ 

ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, Temasek 

Polytechnic ʚ ʉʠʥʛʘʧʫʨʝ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦʜʭʦʜʘʤ 
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ʦʙʫʯʝʥʠʷ. ɸʢʮʝʥʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʤʝʩʪʠʣʩʷ ʚ ʩʪʦʨʦʥʫ ʫʧʨʘʚʣʝʥʠʷ ʫʤʥʳʤʠ 

ʟʜʘʥʠʷʤʠ, ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʂʘʨʥʝʛʠ-ʄʝʣʣʦʥʘ ʚ ʆʛʘʡʦ, ʉʐɸ. 

ʇʦʩʣʝʜʥʷʷ ʪʝʥʜʝʥʮʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʞʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʟʜʘʥʠʷ ʠ ʩʝʪʝʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʣʠ ʤʝʥʝʝ ʘʢʪʠʚʥʳʤʠ ʠ 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ, ʪʘʢʠʝ ʢʘʢ Memoori Business Intelligence Ltd ʠʣʠ ABI. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʠ ʜʨʫʛʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʚ ʦʙʣʘʢʝ. 

ɽʚʨʦʧʝʡʩʢʠʝ ʠ ʤʥʦʛʠʝ ʤʠʨʦʚʳʝ ʛʦʨʦʜʘ, ʠ ʛʦʨʦʜʩʢʠʝ ʨʝʛʠʦʥʳ ʩʦʟʜʘʣʠ 

ʩʦʚʤʝʩʪʥʳʝ ʉʝʪʠ RTDI (ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʠʥʥʦʚʘʮʠʠ), ʪʘʢʠʝ ʢʘʢ ʝʚʨʦʛʦʨʦʜʘ, ʫʤʥʳʝ ʛʦʨʦʜʘ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʛʠʦʥʳ. 

ɽʚʨʦʧʝʡʩʢʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʧʦ ʫʤʥʳʤ ʛʦʨʦʜʘʤ ʠ ʩʦʦʙʱʝʩʪʚʘʤ 

(EIP-SCC 2016), European Network of Living Labs (ENoLL) ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʘʤʠ 

ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʦʪʢʨʳʪʦʛʦ ʛʦʨʦʜʘ ʠʣʠ ʨʝʛʠʦʥʘ ʢʦʥʪʝʢʩʪ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʚ RTDI. 

ɽʚʨʦʧʝʡʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʫʯʘʩʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʚʥʝʜʨʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʗʧʦʥʠʠ ʩʜʝʣʘʣʠ ʫʧʦʨ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʘʩʰʠʨʠʣʠ ʢʦʥʮʝʧʮʠʶ ʫʤʥʦʛʦ ʟʜʘʥʠʷ ʚ ʛʦʨʦʜʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʦʩʥʦʚʘʥʥʳʝ ʥʘ 3-D ʩʭʝʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʘʞʥʦʩʪʴ 

ʬʘʢʪʦʨʘ ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʝʨʚʳʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʟʜʘʥʠʡ, ʢʦʪʦʨʘʷ 

ʦʙʩʫʞʜʘʣʘʩʴ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʢʦʤʧʘʥʠʝʡ Intelligent Building ʚ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʛʜʝ ʙʳʣʦ ʫʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʚʦʚʣʝʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʷʚʣʷʝʪʩʷ ʢʘʢ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʩʝʭ ʦʙʲʝʢʪʦʚ çʫʤʥʦʡ 

ʩʠʩʪʝʤʳè. ʋʯʘʩʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʙʳʣʦ ʠ ʝʩʪʴ 

ʩʘʤʦʦʯʝʚʠʜʥʳʤ ʷʚʣʝʥʠʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ ʫʩʣʫʛ ʠʣʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʜʠʟʘʡʥʝ 

ʠʥʪʝʨʴʝʨʘ, ʦʜʝʞʜʝ. ʅʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʦʥʘʣʠʟʤ ʥʘʧʨʘʚʣʝʥ ʥʘ ʪʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʞʠʣʴʮʘʤ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʠ ʞʠʪʴ ʚ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʦ ʵʢʩʧʝʨʪʳ 

ʨʝʰʘʣʠ ʠʣʠ ʠʟʫʯʘʣʠ, ʯʪʦ ʣʫʯʰʝ ʜʣʷ ʣʶʜʝʡ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʣʴʥʦʡ ʩʨʝʜʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ ʙʦʣʴʰʠʤ ʜʦʧʫʩʪʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʋ European Intelligent Building Group ʙʳʣ ʜʘʥ ʭʦʨʦʰʠʡ ʩʪʘʨʪ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʜʘʥʠʷ. 

ʇʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ɼʝʨʝʢ ʂʣʝʤʝʥʪʩ-ʂʨʫʤ ʚʚʝʣ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ʤʘʛʠʩʪʨʘʥʪʦʚ 

ʢʫʨʩ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʟʜʘʥʠʷʤ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʈʝʜʠʥʛʘ. 

ʋʯʘʩʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʅʦʚʳʡ 

ʦʙʨʘʟʝʮ ʤʝʥʪʘʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʩ ʧʨʦʜʚʠʥʫʪʳʤʠ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ. ʕʪʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʧʮʠʡ ʠ ʙʨʝʥʜʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʦʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʥʥʦʚʘʮʠʡ ʠʣʠ 

ʧʨʠʣʦʞʝʥʠʡ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʣʫʛ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʞʠʣʴʝʤ. ʆʩʦʙʝʥʥʦ ʦʙʩʣʫʞʠʚʘʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʷʚʠʣʠʩʴ 

ʨʝʰʝʥʠʷ ʜʣʷ ʠʭ ʥʫʞʜ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʞʠʣʴʝ ʜʣʷ ʧʦʞʠʣʳʭ ʠ ʦʜʠʥʦʢʠʭ ʣʶʜʝʡ, 

ʢʦʪʦʨʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʢʦʥʮʝʧʮʠʠ ʞʠʣʴʷ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʠʭ 

ʣʠʯʥʦʡ ʞʠʟʥʴʶ ʠ ʦʙʱʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʜʠʥʦʯʝʩʪʚʦ ʷʚʣʷʝʪʩʷ 
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ʦʜʥʠʤ ʠʟ ʠʭ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʦʬʠʩʘʭ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʜʦʤʠʥʠʨʫʝʪ ʥʘʜ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʘʢʪʠʢʝ, ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʟʜʘʥʠʷʤʠ ʚʣʠʷʪʴ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʧʣʘʥʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʤʝʱʝʥʠʡ ʠʤʝʝʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ. 

ʋʧʨʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʙʠʟʥʝʩʘ ʜʦʤʠʥʠʨʫʝʪ ʥʘʜ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʝʥʠʷ ʟʜʘʥʠʝʤ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʝʩ 

ʜʦʤʠʥʠʨʫʝʪ ʥʘʜ ʢʦʤʤʝʨʯʝʩʢʠʤ ʩʧʨʦʩʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʵʢʩʧʝʨʠʤʝʥʪ r ʜʣʷ ʥʦʚʳʭ ʫʩʣʫʛ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠʣʠ 

ʠʥʥʦʚʘʮʠʠ, ʫʧʨʘʚʣʷʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ. ʌʦʥ ʍʠʧʧʝʣʴ ʚʳʩʪʫʧʘʝʪ ʟʘ çʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʠʥʥʦʚʘʮʠʠè; ʪʨʘʜʠʮʠʦʥʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ ʤʝʞʜʫ ʬʠʨʤʘʤʠ-ʥʦʚʘʪʦʨʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ ʦʪʭʦʜʷʪ ʥʘ ʚʪʦʨʦʡ 

ʧʣʘʥ; ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʥʦʚʘʮʠʡ ʠʩʭʦʜʠʪ ʦʪ ʨʳʥʢʦʚ ʠ 

ʢʣʠʝʥʪʦʚ. ʊʘʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ AGC, IBM, Nokia ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠʣʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʥʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦʙʳ 

ʫʚʝʣʠʯʠʪʴ ʠʭ ʧʨʦʜʘʞʠ. ʇʦʧʫʣʷʨʥʳ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʢʨʘʫʜʩʦʨʩʠʥʛ, 

29 ʞʠʚʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʩʦʟʜʘʥʥʳʭ ʚ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ (MIT) [103, 104]. ʉʫʱʝʩʪʚʫʝʪ ʝʚʨʦʧʝʡʩʢʘʷ ʩʝʪʴ ʞʠʚʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. 

ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʠʘʣʦʛ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʠ ʦʩʥʦʚʘʥʠʷ 

ʜʣʷ ʠʭ ʠʥʥʦʚʘʮʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʥʪʝʨʚʴʶ ʪʘʢʞʝ 

ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʪ ʚ ʵʪʦʤ ʥʦʚʦʤ ʢʦʥʪʝʢʩʪʝ. ʂʦʨʦʪʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʘʥʢʝʪ ʙʳʣʠ ʥʦʨʤʦʡ ʚ ʩʬʝʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ 

ʦʙʲʝʢʪʦʚ. ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʧʘʥʠʠ ʜʣʷ ʩʙʦʨʘ ʦʪʟʳʚʦʚ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʀʥʪʝʨʥʝʪ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʱʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʢʦʪʦʨʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʟʜʘʥʠʡ ʜʘʞʝ 

ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ 

ʜʝʡʩʪʚʠʡ. ʋʯʘʩʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʨʦʣʠ ʨʘʟʨʘʙʦʪʯʠʢʘ. 

ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʷʭ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʩʩʠʚʥʳʤʠ, 

ʧʨʦʩʪʦ ʦʪʚʝʯʘʷ ʥʘ ʚʦʧʨʦʩʥʠʢ ʠʣʠ ʚʦʧʨʦʩʳ ʠʥʪʝʨʚʴʶʝʨʘ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ 

ʩʪʨʘʪʝʛʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʌʠʥʣʷʥʜʠʠ ʚʳʜʝʣʷʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʧʣʦʯʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʢʘʢ ʨʝʰʘʶʱʠʝ 

ʬʘʢʪʦʨʳ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʤʠʨʝ ʵʢʦʥʦʤʠʢʠ. ʀʥʥʦʚʘʮʠʠ ʯʘʱʝ 

ʚʩʝʛʦ ʷʚʣʷʶʪʩʷ ʧʣʦʜʦʤ ʥʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʝʨʝʩʝʢʘʶʱʠʭ 

ʦʪʨʘʩʣʝʚʳʝ ʠ ʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʛʨʘʥʠʮʳ [105]. ʆʙʩʫʞʜʘʶʪʩ ̫ ʜʝʣʘ ʢʨʫʧʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʛʜʘ ʛʨʘʞʜʘʥʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʬʠʨʤʳ ʚʤʝʩʪʝ 

ʩʧʘʩʣʠ ʩʚʦʠ ʛʦʨʦʜʘ ʠʣʠ ʦʟʝʨʘ ʦʪ ʢʨʠʟʠʩʘ ʠ ʚʝʨʥʫʣʠ ʠʭ ʢ ʧʨʦʮʚʝʪʘʥʠʶ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʧʨʦʛʨʝʩʩʫ ʠ ʨʘʟʚʠʪʠʶ, ʧʫʪʴ ʚ ʙʫʜʫʱʝʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʦʝ ʣʠʜʝʨʩʪʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʭʚʘʪʳʚʘʪʴ ʩʫʪʴ 

ʧʨʦʙʣʝʤʳ ʠ ʫʤʝʪʴ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʝʤʝʜʣʝʥʥʦ. ʕʪʦ 

çʧʨʘʢʪʠʯʝʩʢʦʝè ʣʠʜʝʨʩʪʚʦ ʚ ʢʦʥʪʘʢʪʝ ʩ ʨʝʘʣʴʥʦʩʪʴʶ. ʊʘʢʞʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ 

ʤʳ ʩʦʟʥʘʪʝʣʴʥʦ ʜʝʡʩʪʚʫʝʤ, ʠʩʭʦʜʷ ʠʟ ʪʘʢʠʭ ʮʝʥʥʦʩʪʝʡ, ʢʘʢ ʜʦʙʨʦ, ʢʨʘʩʦʪʘ ʠ 

ʧʨʘʚʜʘ; ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ, ʪʝʩʪʠʨʫʶʪʩʷ ʠ ʚʦʩʩʦʟʜʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 

ʣʶʜʴʤʠ ʚ ʢʘʞʜʦʤ ʜʝʡʩʪʚʠʠ. 
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ɺ ʌʠʥʣʷʥʜʠʠ ʥʦʚʳʝ ʬʦʨʤʳ ʫʯʘʩʪʠʷ ʦʩʥʦʚʥʳʭ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʥʦʚʘʮʠʷʭʪʘʢʠʝ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʪʘʫʥʭʘʫʩʳ. ʊʘʫʥʭʘʫʩʳ 

ʠʤʝʶʪ ʩʚʦʡʩʪʚʘ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʜʦʤʦʚ ʙʝʟ ʩʘʜʘ. ʌʠʥʩʢʦʝ ʛʨʫʧʧʦʚʦʝ ʞʠʣʴʝ 

ʦʟʥʘʯʘʝʪ ʩʢʦʨʝʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʯʝʤ ʩʜʘʯʫ ʞʠʣʴʷ ʚ 

ʘʨʝʥʜʫ. ɸʢʮʝʥʪ ʥʘ ʩʦʚʤʝʩʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʦʙʣʝʛʯʝʥʠʝ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ. ʏʣʝʥʳ ʛʨʫʧʧʦʚʦʛʦ ʞʠʣʴʷ ʜʝʣʷʪʩ̫ ʵʢʩʧʝʨʪʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ 

ʧʦʤʦʛʘʶʪ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʩʭʦʜʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʉʨʝʜʠ ʧʝʨʚʳʭ, ʢʪʦ ʚʥʝʜʨʠʣ ʧʦʜʭʦʜ ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʜʠʟʘʡʥʫ ʦʬʠʩʘ, ʙʳʣʠSkidmore, Owens and Merrill Architects ʚ 

1980-ʭ ʛʦʜʘʭ ʚ ʉʐɸ. ɿʘ ʩʦʟʜʘʥʠʝʤ ʢʦʥʮʝʧʮʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʜʘʥʠʷ 

ʧʦʩʣʝʜʦʚʘʣʠ ʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝ ʟʘʩʝʣʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʫʤʥʳʭ 

ʟʜʘʥʠʡ. ʆʥʠ ʠʟʫʯʠʣʠ ʪʝʢʫʱʫʶ ʧʨʘʢʪʠʢʫ ʧʦ ʦʪʟʳʚʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʠʟʤʝʥʝʥʠʝ ʤʦʜʝʣʝʡ ʨʘʙʦʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʙʦʯʝʡ ʩʨʝʜʳ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ 

ʜʠʟʘʡʥʝ ʠʥʪʝʨʴʝʨʘ ʠ ʝʛʦ ʟʥʘʯʝʥʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ʂ ʬʘʢʪʦʨʘʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʥʦʩʷʪʩʷ ʮʚʝʪʘ, ʘʜʘʧʪʘʮʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚ ʠʣʠ ʤʝʙʝʣʠ, ʘʢʪʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʪʝʥʳ ʠ ʜʚʝʨʠ ʠ ʪ.ʜ. ɺʝʜʫʱʠʝ ʠʥʞʝʥʝʨʥʳʝ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʙʶʨʦ, ʥʝʤʘʣʦ ʧʨʠʣʦʞʠʣʠ ʫʩʠʣʠʡ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ ʟʥʘʥʠʡ. ɼʘʣʝʝ, ʚ ʧʣʘʥʘʭ ʠʜʝʷ ʩʪʠʤʫʣʷʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠ ʧʦʢʘ ʝʱʝ ʥʘ ʫʨʦʚʥʝ ʢʦʥʮʝʧʮʠʠ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʦʬʠʩʳ ʠʩʧʦʣʴʟʫʶʪ ʟʘʧʘʭʠ, ʤʫʟʳʢʘ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʪ.ʜ. 

 

2.2 ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʂʘʟʘʭʩʪʘʥʝ 

ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʢʦʥʮʝʧʮʠʠ çʫʤʥʳʡ ʛʦʨʦʜè ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ 

ʩ ʬʫʥʢʮʠʝʡ, ʫʢʘʟʘʥʥʦʡ ʚ ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʇʨʠʣʦʞʝʥʠʝ ɺ), ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ: 

Smart Building ʵʪʦ ʧʨʦʝʢʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʙʘʣʘʥʩʝ ʛʦʨʦʜʘ ɸʩʪʘʥʘ. ʆʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʝʨʝʜʘʯʫ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʦʧʝʨʘʪʠʚʥʫʶ ʜʠʩʧʝʪʯʝʨʩʢʫʶ ʩʣʫʞʙʫ ʛʦʨʦʜʘ. 

ɽ-ʩʢʦʨʘʷ ï ʵʪʦ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʫʥʢʮʠʠ GPS-ʥʘʚʠʛʘʮʠʠ 

ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʘʨʰʨʫʪʘ ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʢ ʧʘʮʠʝʥʪʘʤ, ʩʪʘʮʠʦʥʘʨʘʤ 

ʠ ʧʦʣʠʢʣʠʥʠʢʘʤ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ. 

Open Wi-Fi ï ʵʪʦ ʧʨʦʝʢʪ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʙʝʩʧʣʘʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʛʦʨʦʜʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ Wi-Fi. 

ʄʦʥʠʪʦʨʠʥʛ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ï ʵʪʦ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʝʨʚʠʯʥʳʭ ʧʨʠʙʦʨʦʚ, ʚʢʣʶʯʘʷ ʜʘʪʯʠʢʠ ʠ 

ʨʝʛʠʩʪʨʠʨʫʶʱʫʶ ʘʧʧʘʨʘʪʫʨʫ, ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʠ ʧʨʦʛʠʙʘʤʠ 

ʥʝʩʫʱʠʭ ʠ ʦʛʨʘʞʜʘʶʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ. 

Smart-ʣʠʬʪ ï ʵʪʦ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ 
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ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʧʫʥʢʪʘ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʨʘʙʦʪʫ ʣʠʬʪʦʚ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʚ 

ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʛʦʨʦʜʘ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ "ʩʤʘʨʪ" ʩʝʥʩʦʨʳ ʠ 

ʩʧʝʮʠʘʣʴʥʦʝ ʤʦʥʠʪʦʨʠʥʛʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

Smart-ʚʦʜʦʧʨʦʚʦʜ ï ʵʪʦ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʫʪʝʯʝʢ ʚʦʜʳ ʚ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪ ʜʘʥʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʝʤ ʚ ʫʩʪʨʦʡʩʪʚʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ. ɼʘʪʯʠʢʠ ʠʟʤʝʨʷʶʪ ʜʚʘ ʪʠʧʘ ʜʘʥʥʳʭ: ʧʦʪʦʢ ʚʦʜʳ ʠ ʰʫʤ 

ʪʨʫʙ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʮʝʣʴʶ 

ʝʛʦ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʦʚ ɸʣʤʘʪʳ ʠ 

ɸʩʪʘʥʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ (ʀʂʊ) ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʦʙʠʣʴʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʘ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ (e-government) ï ʵʪʦ ʧʨʦʝʢʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ 

ʥʘ ʫʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʩʣʫʛʘʤ, ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʠ 

ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʚʥʝʜʨʝʥʠʝ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʩʣʫʛʘʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʠʟʙʳʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʩʬʝʨʝ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ ʧʨʦʝʢʪ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʦʛʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʫʯʘʩʪʠʝ (e-participation) ï ʵʪʦ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʩʪʨʝʤʠʪʩʷ 

ʨʘʩʰʠʨʠʪʴ ʜʦʩʪʫʧ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʧʨʘʚʠʪʝʣʴʩʪʚʫ, ʫʣʫʯʰʠʪʴ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʫʯʘʩʪʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʯʝʪʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ 

(ɸʉʂʋʂʋ) ï ʵʪʦ ʧʨʦʝʢʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʢʦʤʤʫʥʘʣʴʥʳʤʠ 

ʫʩʣʫʛʘʤʠ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: ʟʘʤʝʥʘ ʩʯʝʪʯʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʛʘʟʘ, ʚʦʜʳ ʠ ʦʪʦʧʣʝʥʠʷ ʥʘ ʥʦʚʳʝ "ʫʤʥʳʝ" ʩʯʝʪʯʠʢʠ ʧʦ ʚʩʝʤʫ ʛʦʨʦʜʫ; ʚʥʝʜʨʝʥʠʝ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ, ʢʦʪʦʨʳʡ ʩʦʙʠʨʘʝʪ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛʘʭ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ "ʫʤʥʳʭ" ʩʯʝʪʯʠʢʦʚ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʮʝʣʴʶ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, ʘʪʘʢʞʝ 

ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʘʢʪʦʚ ʥʘʩʠʣʠʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʤʝʨ ʩʜʝʨʞʠʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʧʦʠʩʢʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʩʢʨʳʪʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ. 

ɺ ʜʝʢʘʙʨʝ 2017 ʛʦʜʘ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

çʎʠʬʨʦʚʦʡ ʂʘʟʘʭʩʪʘʥè, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ 

ʩʪʨʘʥʳ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʙʫʜʫʱʝʛʦ. ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʝʨʝʭʦʜ ʥʘ ʮʠʬʨʦʚʦʝ 
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ʛʦʩʫʜʘʨʩʪʚʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʢʦʥʮʝʧʮʠʠ çʫʤʥʳʭè ʛʦʨʦʜʦʚ ï 

çSmart cityè [101]. ʀʥʠʮʠʘʪʠʚʘ "Smart city" ï ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʛʦʨʦʜʦʚ, ʫʜʦʙʥʳʭ ʜʣʷ ʛʨʘʞʜʘʥ, ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʥʠʮʠʘʪʠʚʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʨʝʩʫʨʩʳ ʛʦʨʦʜʩʢʠʭ ʩʣʫʞʙ ʠ ʯʘʩʪʥʳʝ 

ʠʥʠʮʠʘʪʠʚʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ʩʦʪʨʫʜʥʠʯʘʶʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʠ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ 

ʛʦʨʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʅʘʩʪʦʷʱʘʷ ʀʊ ï ʉʪʨʘʪʝʛʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʩʨʦʢ ʜʦ 2025 ʛʦʜʘ ʠ 

ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʟʘʧʨʦʩʘʤ ʥʘʩʝʣʝʥʠʷ, ʙʠʟʥʝʩʘ ʠ ʥʘʫʯʥʦʡ ʩʨʝʜʳ. ʆʩʥʦʚʥʳʤ 

ʬʦʨʤʘʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʠʥʠʮʠʘʪʠʚʳ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʢʦʦʧʝʨʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʩ ʯʘʩʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ 

ʥʘʫʯʥʦʡ ʩʨʝʜʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʠʪʝʨʘʪʠʚʥʦ ʚʳʨʘʙʘʪʳʚʘʪʴʩʷ ʥʦʚʳʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʦʚ ʧʝʨʝʯʥʝʤ ʪʝʢʫʱʠʭ ʧʨʦʙʣʝʤ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʟʚʫʯʝʥʳ ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. ʉʪʨʘʪʝʛʠʷ ʬʦʢʫʩʠʨʫʝʪʩʷ 

ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʨʝʩʫʨʩʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʥʘʧʨʘʚʣʝʥʠʷ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʛʦʨʦʜʘ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʣʦʱʘʜʦʢ ʥʘ ʫʨʦʚʥʝ Smart 

Point, Tech Garden [106]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ ʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʞʠʪʝʣʝʡ. ʇʦ ʘʥʘʣʠʟʫ 

ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʥʳʭ ʛʦʨʦʜʦʚ, ʦʧʨʝʜʝʣʝʥʦ, 

ʯʪʦ çʫʤʥʳʡ ʛʦʨʦʜè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠʶ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʘʪʯʠʢʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʂʦʛʜʘ ʛʦʨʦʜ ʩʪʘʥʦʚʠʪʩʷ ʫʤʥʝʝ, 

ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤ ʠ ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ ʞʠʪʝʣʝʡ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʛʦʨʦʜʩʢʦʛʦ ʜʠʟʘʡʥʘ, ʪʘʢʠʝ ʢʘʢ ʟʜʦʨʦʚʴʝ, ʦʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ, ʫʜʦʙʩʪʚʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʪʦʠʤʦʩʪʴ ʞʠʟʥʠ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʫʯʘʩʪʠʝ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʠʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ, ʯʘʩʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢ ʥʘʯʘʪʴ, 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʟʘʱʠʪʠʪʴ ʫʤʥʳʡ ʛʦʨʦʜ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʷʟʚʠʤʦʩʪʷʤ ʠ 

ʨʠʩʢʫ ʜʣʷ ʫʤʥʳʭ ʛʦʨʦʜʩʢʠʭ ʩʠʩʪʝʤ ʚ ʙʫʜʫʱʝʤ, ʝʩʣʠ ʨʝʘʣʠʟʘʮʠʷ ʦʛʨʘʥʠʯʝʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʧʦʥʠʤʘʥʠʝʤ. 

ʇʦʵʪʦʤʫ, ʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʠ ʪʦʛʦ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ 

ʤʦʛʫʪ ʨʝʰʘʪʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʩʦʟʜʘʪʴ ʚʢʣʶʯʘʶʱʠʝ, ʙʝʟʦʧʘʩʥʳʝ, ʫʩʪʦʡʯʠʚʳʝ ʠ 

ʫʩʪʦʡʯʠʚʳʝ ʛʦʨʦʜʘ, ʢʘʢʠʝ ʙʫʜʫʪ ʩʧʦʩʦʙʳ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʞʠʟʥʠ. ɺ 

ʜʘʥʥʦʤ ʨʘʟʨʝʟʝ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʚʠʪʠʠ ʢʦʥʮʝʧʮʠʠ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʧʦʥʠʤʘʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʨʝʘʣʠʟʘʮʠʶ ʫʤʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʫʤʥʳʭ ʛʦʨʦʜʦʚ. ɺ ʨʝʰʝʥʠʠ ʜʘʥʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ 

ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦʮʠʘʣʴʥʳʤ ʘʩʧʝʢʪʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʡ 
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ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʢʘʢ ʦʩʥʦʚʥʦʤʫ ʢʨʠʪʝʨʠʶ ʬʦʨʤʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ 

ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʩʦʟʜʘʥʠʝ 

ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʩʝʭ ʛʨʘʞʜʘʥ, ʩʦʟʜʘʥʠʝ ʠʥʢʣʶʟʠʚʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʨʝʛʝʥʝʨʘʮʠʷ ʛʦʨʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʘ̫ ʥʘ ʦʞʠʚʣʝʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ ʫʧʘʜʦʢ ʠʣʠ ʦʩʪʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳʤʠ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʝʢʪʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ 

ʦʩʥʦʚʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʛʦʨʦʜʘ, ʪʘʢʠʭ ʢʘʢ ʮʝʥʪʨʘʣʴʥʳʝ ʧʘʨʢʠ, 

ʧʣʦʱʘʜʠ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʠ ʥʘʙʝʨʝʞʥʳʝ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠ ʵʪʦ ʚʳʙʦʨʦʯʥʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʣʠ ʢʦʣʣʝʢʪʠʚʥʦ, ʪʘʢʠʝ 

ʧʨʦʝʢʪʳ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʠʩʯʝʨʧʘʥʠʶ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʨʝʩʫʨʩʦʚ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʵʪʠ ʧʝʨʚʦʩʪʝʧʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʩʪʘʚʣʷʷ 

ʤʝʥʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʛʦʨʦʜʘ. ɺ ʜʘʥʥʦʤ 

ʨʘʟʜʝʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʚʦʟʨʦʞʜʝʥʠʷ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʭ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʫʯʠʪʳʚʘʷ ʚʨʝʤʝʥʥʳʝ ʠ ʩʪʦʠʤʦʩʪʥʳʝ ʘʩʧʝʢʪʳ. ʕʪʘ 

ʩʪʨʫʢʪʫʨʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ "ʤʝʩʪʥʳʭ ʩʦʙʳʪʠʡ" ʢʘʢ ʛʠʙʢʦʡ ʠ 

ʵʢʦʥʦʤʠʯʥʦʡ ʪʘʢʪʠʢʠ "ʚʨʝʤʝʥʥʦʛʦ ʫʨʙʘʥʠʟʤʘ" ʜʣʷ ʦʞʠʚʣʝʥʠʷ 

ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʥʘʩʪʦʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ, 

ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʛʦʨʦʜʘ ʚ 

ʧʨʠʥʷʪʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʘʢʪʠʚʠʟʘʮʠʠ ʛʦʨʦʜʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʘʤ ʢ 

ʨʝʛʝʥʝʨʘʮʠʠ ʛʦʨʦʜʦʚ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʥʘʨʷʜʫ ʩ ʚʳʰʝ 

ʫʢʘʟʘʥʥʳʤʠ ʘʩʧʝʢʪʘʤʠ, ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ ʥʘ ʫʨʦʚʥʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ. ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʧʘʨʢʘ ʢʨʝʘʪʠʚʥʳʭ ʠʥʜʫʩʪʨʠʡ.  

ɺ ʧʘʨʢʝ ʢʨʝʘʪʠʚʥʳʭ ʠʥʜʫʩʪʨʠʡ ʧʣʘʥʠʨʫʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʨʝʰʝʥʠʡ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ: 1. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʜʠʟʘʡʥ. 

2. ʂʠʥʦ ʠ ʘʥʠʤʘʮʠʷ. 3. ʅʦʚʳʝ ʤʝʜʠʘ ʠ ʮʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘ. 4. ʈʘʟʚʠʪʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʠ ʢʠʙʝʨ ʩʧʦʨʪ. 5. ʄʫʟʳʢʘ. 6. ʀʥʜʫʩʪʨʠʷ ʤʦʜʳ. 7. ʕʢʩʧʦʨʪ 

ʦʬʠʩ. 8. ʊʫʨʠʟʤ. 9. ʆʥʣʘʡʥ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʫʜʫʪ 

ʧʨʠʚʣʝʢʘʪʴʩʷ ʢʨʫʧʥʝʡʰʠʝ ʘʢʩʝʣʝʨʘʪʦʨʳ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʨʝʰʝʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʚ ʤʠʨʝ ʪʨʝʙʫʶʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʚʦʝʡ ʤʦʜʝʣʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ (Proof of Concept) ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʪʠʨʘʞʠʨʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʧʠʣʦʪʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʨʳʥʢʘʭ ʩʦʨʘʟʤʝʨʥʦ ʥʠʞʝ (ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʨʘʟʥʠʮʘ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 12 

ʨʘʟ) ʧʨʠʢʣʘʜʥʦʝ ʨʝʰʝʥʠʝ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ ʠʥʪʝʨʝʩʥʦ ʜʣʷ ʢʨʫʧʥʳʭ 

ʘʢʩʝʣʝʨʘʪʦʨʦʚ. ʀʜʝʷ ʚ ʩʦʟʜʘʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʦʬʠʩʦʚ ʢʨʫʧʥʝʡʰʠʭ ʝʚʨʦʧʝʡʩʢʠʭ, 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʠ ʢʠʪʘʡʩʢʠʭ ʘʢʩʝʣʝʨʘʪʦʨʦʚ ʚ ʛʦʨʦʜʝ, ʯʪʦʙʳ ʯʝʨʝʟ ʠʭ 

ʢʦʤʧʝʪʝʥʮʠʶ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʛʦʨʦʜʝ ʩ 

ʬʦʢʫʩʦʤ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠ ʜʦʩʪʫʧʥʦʛʦ ʩʝʨʚʠʩʘ ʜʣʷ 

ʛʦʨʦʞʘʥ ʠ ʫʩʠʣʠʚʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʫʣʴʪʫʨʫ ʚʝʜʝʥʠʷ 
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ʮʠʬʨʦʚʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʦʩʥʦʚʝ ʫʣʫʯʰʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʚʝʥʯʫʨʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʘʨʪʘʧʳ ʥʘ 

ʙʘʟʝ ʇʘʨʢʘ ʂʨʝʘʪʠʚʥʳʭ ʀʥʜʫʩʪʨʠʡ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʉʦ 

ʩʚʦʝʡ ʩʪʦʨʦʥʳ, ʜʘʥʥʳʝ ʘʢʩʝʣʝʨʘʪʦʨʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ 

ʪʠʨʘʞʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʛʦʨʦʜʘ ɸʣʤʘʪʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʚʦʠʭ ʩʪʨʘʥ ʠ ʧʦʟʚʦʣʷʪ 

ʫʢʨʝʧʠʪʴ ʥʦʚʫʶ ʩʨʝʜʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʙʠʟʥʝʩʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʣʤʘʪʳ ʚʧʝʨʚʳʝ 

ʚʥʝʜʨʠʣʦ ʪʨʝʭʤʝʨʥʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʚ 

ʂʘʟʘʭʩʪʘʥʝ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ 3D-ʢʘʨʪʫ ʛʦʨʦʜʘ ɸʣʤʘʪʳ, ʘ ʪʘʢʞʝ ʧʘʩʧʦʨʪʘ 

ʞʠʣʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ. 3D-ʢʘʨʪʘ ʧʦʟʚʦʣʷʝʪ ʟʘʩʪʨʦʡʱʠʢʘʤ ʠ 

ʜʝʚʝʣʦʧʝʨʘʤ ʩʪʨʦʠʪʴ ʙʦʣʝʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦ. 3D-ʢʘʨʪʘ ʦʪʦʙʨʘʞʘʝʪ ʛʦʨʦʜ ɸʣʤʘʪʳ 

ʩ ʚʳʩʦʪʳ ʧʪʠʯʴʝʛʦ ʧʦʣʝʪʘ ʚ ʤʘʩʰʪʘʙʝ 1:200 ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʦ ʚʳʩʦʪʝ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʜʦ 30 ʩʤ. ʕʪʦʪ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ 

ʩʪʨʦʠʪʴ ʞʠʣʳʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ ʩ ʫʯʝʪʦʤ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʜʘʥʠʷ, ʧʘʨʢʠ ʠ ʜʦʨʦʛʠ. ʀʩʧʦʣʴʟʫʷ ʵʪʫ 

ʢʘʨʪʫ, ʠʥʚʝʩʪʦʨʳ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʰʢʦʣ ʠʣʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʜʦʙʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʫʞʝ 

ʚʥʝʜʨʝʥʳ ʚ ʛʦʨʦʜʘʭ, ʪʘʢʠʭ ʢʘʢ ʃʦʥʜʦʥ, ʊʦʢʠʦ, ʉʠʥʛʘʧʫʨ ʠ ɼʫʙʘʡ.  

ɺʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʪʨʝʭʤʝʨʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʦʣʝʝ ʪʦʯʥʳʤ, 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʠ ʫʯʠʪʳʚʘʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʘ. ʕʪʦ 

ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ [107]. 

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʛʦʨʦʜʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢʞʝ ʜʦʩʪʫʧʥʘ 

2D-ʢʘʨʪʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʜʠʟʘʡʥ-ʢʦʜʘʭ ʟʜʘʥʠʡ, ʫʣʠʮ, ʘ ʪʘʢʞʝ ʚ ʧʘʩʧʦʨʪʘʭ 

ʞʠʣʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ. ʅʘ ʵʪʦʡ ʢʘʨʪʝ ʫʢʘʟʘʥ ʩʪʘʪʫʩ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʜʘʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʢʘʨʪʳ ʘʣʤʘʪʠʥʮʳ ʩʤʦʛʫʪ 

ʫʟʥʘʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʧʣʘʥʠʨʦʚʦʢ ʚ ʩʚʦʠʭ ʢʚʘʨʪʠʨʘʭ. ɺ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʟʜʘʥʠʷ ʙʫʜʝʪ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ, ʢʘʢʠʝ ʩʪʝʥʳ ʠʣʠ ʧʝʨʝʛʦʨʦʜʢʠ 

ʤʦʞʥʦ ʩʥʦʩʠʪʴ, ʘ ʢʘʢʠʝ ʥʝʣʴʟʷ. ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ 

ʜʦʩʪʫʧʥʘ ʚʩʝʤ ʞʠʪʝʣʷʤ ʛʦʨʦʜʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʛʦʨʦʜʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʘʧʨʦʙʠʨʫʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ 

ʦʥʣʘʡʥ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚʳʜʘʯʫ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʟʘʜʘʥʠʷ (ɸʇɿ), 

ʩʧʨʘʚʦʢ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʜʨʝʩʘ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʨʘʟʨʝʰʝʥʠʡ ʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʧʝʨʝʧʣʘʥʠʨʦʚʢʫ ʧʦʤʝʱʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʜʨʫʛʠʭ ʫʩʣʫʛ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʜʝʣʘʝʪ ʠʭ ʜʦʩʪʫʧʥʳʤʠ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ [108].   

ɺ ʂʘʟʘʭʩʪʘʥʝ ʧʨʠʥʷʪʳ ʟʘʢʦʥʳ çʆ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè ʠ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚ 

ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʂ ʧʦ ʚʦʧʨʦʩʘʤ ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʟʘʢʦʥʦʚ ʷʚʣʷʶʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʂʘʟʘʭʩʪʘʥʘ ʚʳʩʦʢʦʪʦʯʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ ʠ 

ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʩʪʨʘʥʳ. ʅʦʨʤʳ ʟʘʢʦʥʦʚ 
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ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ ʛʝʦʜʝʟʠʠ, 

ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʩʠʣʝʥʠʝ ʢʦʦʨʜʠʥʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʚʥʝʜʨʝʥʠʝ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʠ ʧʦʜʭʦʜʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʢʣʶʯʝʥʠʝ ʨʘʟʨʦʟʥʝʥʥʦʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʠ 

ʫʩʪʨʘʥʝʥʠʝ ʧʨʘʚʦʚʳʭ ʧʨʦʙʝʣʦʚ ʠ ʢʦʣʣʠʟʠʡ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʨʝʛʣʘʤʝʥʪʘʮʠʶ 

ʧʦʥʷʪʠʷ çʤʝʩʪʥʳʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪè. ʅʦʚʦʚʚʝʜʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʛʜʝ ʥʘ ʦʜʥʦʡ 

ʧʣʘʪʬʦʨʤʝ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʚ ʝʜʠʥʦʤ ʬʦʨʤʘʪʝ ʠ ʧʦ ʝʜʠʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ, 

ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ ʠʥʪʝʛʨʘʮʠʶ 

ʨʘʟʨʦʟʥʝʥʥʳʭ ʢʘʜʘʩʪʨʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʦʜʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʜʫʨʳ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ [109].   

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʚʦʨʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʛʨʘʞʜʘʥ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʚ 

ʛʦʨʦʜʝ ʙʫʜʫʪ ʟʘʧʫʱʝʥʳ ʢʨʝʘʪʠʚʥʳʝ ʭʘʙʳ ʠ ʢʣʘʩʪʝʨʳ. ɸʣʤʘʪʳ ʚʥʦʩʠʪ ʟʥʘʯʠʤʫʶ 

ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʝ ɯʊ-ʠʥʜʫʩʪʨʠʠ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʪʘʢ, ʢʘʢ ʩʚʳʰʝ 40% ʚʩʝʭ IT-

ʢʦʤʧʘʥʠʡ ʩʪʨʘʥʳ ʙʘʟʠʨʫʶʪʩʷ ʚ ɸʣʤʘʪʳ.  

ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʚʦʡ ʮʠʬʨʦʚʦʡ ʧʘʩʧʦʨʪ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɽʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʏʉ. ʎʝʥʪʨ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ 

ʩʠʪʫʘʮʠʷʤ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʧʨʠʩʪʫʧʠʣ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʧʘʩʧʦʨʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ. ʂʘʟʘʭʩʪʘʥ ʫʷʟʚʠʤ ʜʣʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʠ ʚ 

ʩʪʨʘʥʝ ʫʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ 

ʫʩʠʣʠʚʘʝʪ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʝʜʩʪʚʠʡ, ʧʨʠ ʵʪʦʤ ʪʝʨʨʠʪʦʨʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʧʦʜʚʝʨʞʝʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤ ʚʠʜʘʤ ʩʪʠʭʠʡʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʫʛʨʦʟ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʚʝʜʝʪ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦ 

ʩʦʟʜʘʥʠʶ ɽʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʏʉ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʤʦʞʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡè, ï ʟʘʷʚʠʣʠ ʚ ʚʝʜʦʤʩʪʚʝ. 

ɺ 2022 ʛʦʜʫ ʄʏʉ ʨʘʟʨʘʙʦʪʘʣʦ ʠ ʫʪʚʝʨʜʠʣʦ ʘʨʭʠʪʝʢʪʫʨʫ ʮʠʬʨʦʚʠʟʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʎʝʥʪʨʫ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ 

ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʦʧʨʝʜʝʣʠʪʴ ʠʤʝʶʱʠʝʩʷ ʧʨʦʙʣʝʤʳ, ʦʙʦʟʥʘʯʠʪʴ ʪʝʢʫʱʠʝ 

ʪʨʝʥʜʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʩʦʟʜʘʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʠ ʮʠʬʨʦʚʳʭ ʧʘʩʧʦʨʪʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʘʧʨʝʣʝ ʮʝʥʪʨ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʆɹʉɽ 

ʧʨʠʩʪʫʧʠʣ ʢ ʧʝʨʚʦʤʫ ʵʪʘʧʫ ʧʨʦʝʢʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʠ 

ʮʠʬʨʦʚʳʭ ʧʘʩʧʦʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʈʂ. 

ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʩʘʡʪʝ ʎʝʥʪʨʘ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʩʥʠʞʝʥʠʶ 

ʨʠʩʢʘ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʩʦʟʜʘʚʘʝʤʘʷ ʝʜʠʥʘʷ ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʠʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʫʙʲʝʢʪʘʤ ʫʧʨʘʚʣʝʥʠʷ ʏʉ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 
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ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʝʜʠʥʘʷ ɻʀʉ 

ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʢʘʨʪʫ ʭʨʦʥʦʣʦʛʠʡ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʏʉ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʮʝʥʢʠ ʨʠʩʢʘ, ʘʥʘʣʠʟ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʠ ʤʦʜʫʣʴ ʧʦ ʨʘʩʯʝʪʫ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ [110]. 

ʀʥʪʝʛʨʘʮʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʛʦʨʦʜʦʤ ʠʤʝʝʪ ʮʝʣʴʶ ʥʝ ʪʦʣʴʢʦ ʫʧʨʦʱʝʥʠʝ ʞʠʟʥʠ ʣʶʜʝʡ, ʥʦ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʚʣʝʯʝʥʠʶ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʦʚ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ɺ ɸʣʤʘʪʳ, ʥʘʧʨʠʤʝʨ, ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʛʦʣʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʛʦʨʦʜʘ. ʅʘ 

ʵʪʦʡ ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʝʥʳ ʚʩʝ ʦʙʲʝʢʪʳ ʤʠʢʨʦ- ʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʪʘʢʠʝ ʢʘʢ 

ʤʘʛʘʟʠʥʳ, ʟʘʧʨʘʚʢʠ, ʘʧʪʝʢʠ, ʢʦʬʝʡʥʠ ʠ ʜʨʫʛʠʝ. ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʵʪʦʡ ʤʦʜʝʣʠ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʠʥʚʝʩʪʦʨʘʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʛʦʨʦʜʘ ʯʝʨʝʟ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʢʘʨʪʫ.  

ɻʦʣʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʢʨʘʩʥʳʝ 

ʣʠʥʠʠ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʟʦʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʩʪʨʦʡʢʠ ʩ ʫʯʝʪʦʤ ʜʦʨʦʛ, ʧʘʨʢʦʚ ʠ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʝʥʳ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ 

ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʙʦʣʴʥʠʮʳ, ʰʢʦʣʳ, ʜʝʪʩʢʠʝ ʩʘʜʳ ʠ ʜʨʫʛʠʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʥʚʝʩʪʦʨʘʤ ʠ ʟʘʩʪʨʦʡʱʠʢʘʤ ʦʮʝʥʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦ ʚʣʦʞʝʥʠʠ ʩʨʝʜʩʪʚ ʚ 

ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ. ʉʪʘʪʠʩʪʠʢʘ ʧʦʩʝʱʝʥʠʡ ʩʘʡʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʢʦʣʦ 30% 

ʧʦʩʝʪʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʠʥʦʩʪʨʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚ ʧʦʪʝʥʮʠʘʣʝ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ.  

ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ 

ʧʨʦʟʨʘʯʥʦʝ ʠ ʫʜʦʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʨʝʰʝʥʠʷ ʜʣʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

3D-ʢʘʨʪʘ ʛʦʨʦʜʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʚʝʩʪʦʨʘʤ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʜʦʩʪʫʧʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʘʨʘʤʝʪʨʘʭ ʟʘʩʪʨʦʡʢʠ ʠ ʪʨʝʙʦʚʘʥʠʷʭ ʢ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ. ʆʥʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦʛʥʦʟʠʨʫʝʤʫʶ ʟʘʩʪʨʦʡʢʫ ʛʦʨʦʜʘ ʚ 

ʙʫʜʫʱʝʤ. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʧʦʣʝʟʝʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʠʥʚʝʩʪʦʨʦʚ.  

ʂʘʨʪʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʦ ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʢʘʞʜʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʚʝʩʪʦʨʳ 

ʤʦʛʫʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʢʨʳʪʠʷ ʤʘʛʘʟʠʥʦʚ, ʢʦʬʝʝʥ, ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ, 

ʩʘʣʦʥʦʚ ʢʨʘʩʦʪʳ, ʭʠʤʯʠʩʪʦʢ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʙʠʟʥʝʩʘ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʚʣʝʯʴ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʢʣʠʝʥʪʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 

ʫʩʧʝʭʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʛʦʨʦʜʘ ʥʘ ʧʝʨʠʬʝʨʠʶ ʠ ʩʦʟʜʘʥʠʝ ʛʦʨʦʜʘ ʙʝʟ ʦʢʨʘʠʥ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʜʣʷ ʚʩʝʭ ʞʠʪʝʣʝʡ ɸʣʤʘʪʳ. ʕʪʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʞʠʣʦʡ ʩʨʝʜʳ ʛʦʨʦʜʘ ʠ ʩʦʟʜʘʥʠʶ 

ʨʘʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʩʝʭ ʞʠʪʝʣʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 3D-ʢʘʨʪʘ ʛʦʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʦ ʨʘʟʤʝʱʝʥʠʠ 

ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʩʢʦʡ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʮʝʣʦʤ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʛʦʨʦʜʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʥʚʝʩʪʦʨʘʤ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʢʘʟʳʚʘʷ, ʯʪʦ ʝʩʪʴ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ ʠ 

ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʚʤʝʩʪʝ ʬʦʨʤʠʨʫʶʪ 

ʢʣʠʝʥʪʩʢʫʶ ʙʘʟʫ. ʀʥʚʝʩʪʠʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʠ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʫʩʧʝʰʥʦʩʪʴ ʧʨʦʝʢʪʦʚ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ 3D-ʢʘʨʪʝ, ʚʣʘʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʨʦʛʥʦʟʥʫʶ ʩʭʝʤʫ 

ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. ʕʪʘ ʩʭʝʤʘ ʚʢʣʶʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥʘʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦ, ʥʦ ʩ ʫʯʝʪʦʤ ʨʘʩʪʫʱʝʛʦ 

ʥʘʩʝʣʝʥʠʷ ʠʭ ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ, ʩʦʟʜʘʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʠ ʜʦʨʦʛ, ʥʦ ʠ 

ʨʘʟʚʠʪʠʝ ʞʠʣʳʭ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʠ ʜʨʫʛʠʭ 

ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʣʶʜʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʩʨʝʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟ ʠʥʚʝʩʪʦʨʘʤ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʥʦʟʥʦʡ ʩʭʝʤʳ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʠʚʣʝʯʝʥʠʶ ʠʥʚʝʩʪʠʮʠʡ, ʨʘʟʚʠʪʠʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʞʠʟʥʠ ʠ ʙʠʟʥʝʩʘ ʚ 

ʛʦʨʦʜʝ [111]. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʤ ʦʙʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʨʦʝʢʪʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʣʝʛʢʦʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢʠʭ ʢʘʢ ʵʣʝʢʪʨʠʯʢʠ. ʕʪʦ ʩʦʟʜʘʩʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʦʢʨʫʛ ʵʪʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʣʘʩʪʝʨ ʚʳʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʜʝʣʦʚʫʶ ʟʦʥʫ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʘʥʛʘʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʚ ʩʪʘʨʦʡ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʟʦʥʝ, ʢʦʪʦʨʘʷ ʥʝ ʥʘʩʪʦʣʴʢʦ ʟʘʛʨʫʞʝʥʘ. ʊʘʢʠʝ ʧʘʨʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʦʩʥʘʱʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ, ʥʘʧʨʠʤʝʨ, ʬʘʩʪ-ʬʫʜʦʤ ʠ 

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʊʘʢʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ 

ʧʨʠʥʦʩʠʪʴ ʜʦʭʦʜ, ʧʨʝʜʣʘʛʘʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʩʣʫʛ. 

ʉʪʨʝʤʣʝʥʠʝ ʩʪʘʪʴ ʙʦʣʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʛʦʨʦʜʦʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʮʝʣʴʶ. ʕʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʨʘʟʚʠʪʠʝ ʩʬʝʨʳ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʨʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʕʪʠ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 

ɺ ʮʝʣʦʤ, ʩʦʟʜʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʜʝʣʦʚʳʭ ʟʦʥ ʠ 

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ, 

ʷʚʣʷʶʪʩʷ ʤʝʨʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʞʠʟʥʠ 

ʠ ʨʘʙʦʪʳ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ. 

3D-ʤʦʜʝʣʴ ʛʦʨʦʜʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʘʷ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʘʷ 

ʫʩʣʫʛʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. 3D-ʤʦʜʝʣʴ ʛʦʨʦʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ: 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 
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ʩʠʩʪʝʤʘʭ, ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʝʩʪʥʦʩʪʠ ʚ ʪʫʨʠʟʤʝ ʠ ʧʦʜʦʙʥʳʭ ʮʝʣʷʭ. ɸ, ʢʨʦʤʝ 

ʵʪʦʛʦ 3D-ʤʦʜʝʣʴ ʛʦʨʦʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʥʳʭ ʮʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʟʘʛʨʫʟʠʚ ʥʘ ʙʠʟʥʝʩ ʩʪʨʘʥʠʯʢʫ 3D-

ʤʦʜʝʣʴ ʛʦʨʦʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʚʘʰʝʛʦ ʘʜʨʝʩʘ, ʤʦʞʥʦ ʥʝ 

ʧʨʦʩʪʦ ʜʝʪʘʣʴʥʦ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʚʘʩ ʥʘʡʪʠ, ʥʦ ʠ ʧʨʠʚʣʝʯʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʣʘʛʘʶʪ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʫʩʣʫʛ ʚ ʩʦʟʜʘʥʠʠ 3D-

ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ. ɺʩʝ ʨʘʙʦʪʳ ʤʦʞʝʤ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʘʞʥʳʝ ʵʪʘʧʳ: 

ʧʦʣʫʯʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʵʨʦʬʦʪʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʘʭ, ʧʦʜʛʦʪʦʚʢʘ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, 

ʚʳʧʦʣʥʝʥʠʝ ʘʵʨʦʩʲʝʤʢʠ, ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʪʠʟʳ ʤʘʪʝʨʠʘʣʦʚ ɸʌʉ. 

 

2.3 ʊʝʭʥʦʣʦʛʠʷ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʪʦʜ 

çʫʤʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘè 

ʉ ʨʝʟʢʠʤ ʨʦʩʪʦʤ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʛʦʨʦʜʘ 

ʧʨʝʦʙʨʘʟʠʣʠʩʴ ʚ ʩʣʦʞʥʳʝ ʠ ʜʠʥʘʤʠʯʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʧʣʘʥʠʨʦʚʘʥʠʝ (ʇʨʠʣʦʞʝʥʠʝ ɺ). ɼʣʷ 

ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʛʦʨʦʜʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʜʨʦʙʥʦʝ 

ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʵʪʠʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ï ʧʦʪʨʝʙʫʶʪʩʷ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʭʤʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 3D City, ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʛʦʨʦʜʦʚ ʩʪʘʣ 

ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ. 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʦʙʨʝʣʦ ʠʟʚʝʩʪʥʦʩʪʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʫʞʘʪ ʤʦʜʝʣʴʶ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. 3D-ʤʦʜʝʣʴ ʛʦʨʦʜʘ ï ʵʪʦ 

ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ 

ʢʘʢ ʟʜʘʥʠʷ, ʜʝʨʝʚʴʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʥʝʢʦʪʦʨʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʛʦʨʦʜʩʢʦʤʫ ʨʘʡʦʥʫ. ʊʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʛʦʨʦʜʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʝ ʠʣʠ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʠ 

ʩʦʜʝʨʞʘʪ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʜʘʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ.  ʀʥʪʝʛʨʘʮʠʷ ʠ 

ʢʦʨʨʝʣʷʮʠʷ ʥʝʩʢʦʣʴʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ, ʪʠʧʦʚ ʜʘʥʥʳʭ,ʠ ʠʩʪʦʯʥʠʢʦʚ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʝʛʦ ʧʨʠʝʤʣʝʤʦʩʪʠ ʜʣʷ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ 

ʨʝʰʝʥʠʷ. ʉʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʘʟʥʳʭ ʛʦʨʦʜʩʢʠʭ ʠʥʜʠʢʘʪʦʨʘʭ, ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʛʦʨʦʜʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʡ ʠ ʤʝʨ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ. ɻʦʨʦʜʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ 

ʩʦʦʙʱʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʣʘʥʠʨʦʚʱʠʢʘʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʛʦʨʦʜʩʢʠʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʩʠʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʢʘʢ ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. 

ɻʦʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ ʠ ʜʠʥʘʤʠʯʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʀʥʪʝʛʨʘʮʠʷ ʠ ʢʦʨʨʝʣʷʮʠʷ ʥʝʩʢʦʣʴʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ, ʪʠʧʦʚ ʜʘʥʥʳʭ 

ʠʠʩʪʦʯʥʠʢʦʚ ï ʚʘʞʥʳʡ ʰʘʛ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ 

ʩʦʜʝʨʞʘʥʠʷ. ʉʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʩʢʠʭ ʠʥʜʠʢʘʪʦʨʘʭ ʤʦʛʫʪ 
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ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʛʦʨʦʜʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʜʚʠʛʘʪʴ ʩʪʨʘʪʝʛʠʠ ʠ ʤʝʨʳ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ. ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʣʦʞʥʘʷ 

ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʜʘ, ʚʦʟʜʫʭ, ʧʦʯʚʘ, 

ʢʣʠʤʘʪ, ʬʣʦʨʘ ʠ ʬʘʫʥʘ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʠʣʠ 

ʠʟʤʝʥʝʥʳ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʯʝʣʦʚʝʢʘ. ɿʘʩʪʨʦʝʥʥʘʷ ʩʨʝʜʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʵʩʪʝʪʠʢʫ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ. ʅʘ ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚʣʠʷʝʪ 

ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʘ ̫ʢʦʥʬʠʛʫʨʘʮʠ,̫ ʤʘʩʰʪʘʙ, 

ʭʘʨʘʢʪʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ. ʀʥʜʠʢʘʪʦʨʳ ï ʵʪʦ ʫʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʠʟʤʝʨʠʪʴ, ʩʪʘʥʦʚʠʪʩʷ ʣʠ ʤʝʩʪʦ ʙʦʣʝʝ ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʞʠʟʥʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʦʪʩʣʝʞʠʚʘʪʴ, ʙʫʜʫʪ ʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʪʴʩʷ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʤʠ 

ʧʦʣʴʟʫʪʁʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤʠ ʫʜʦʙʩʪʚʘʤʠ. ʀʥʜʠʢʘʪʦʨʦʤ ʙʫʜʝʪ ʮʝʣʴ, 

ʧʦʨʦʛ ʠʣʠ ʵʪʘʣʦʥ, ʧʦ ʢʦʪʦʨʦʤʫ  ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ. ʂʘʢ ʪʦʣʴʢʦ 

ʛʦʨʦʜʩʢʦʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʤʘʪʝʨʠʘʣʴʥʳʤ ʠʣʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤ, 

ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʦʜʩʢʦʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠʤʠ ʠʣʠ 

ʧʝʨʮʝʧʪʠʚʥʳʤʠ. ʌʠʟʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʠʟʤʝʨʷʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʴʥʦʤ 

ʛʦʨʦʜʩʢʦʤ ʦʙʲʝʢʪʝ. ʀʥʜʠʢʘʪʦʨʳ ʚʦʩʧʨʠʷʪʠʷ ʠʟʤʝʨʷʶʪ ʠʟʤʝʥʝʥʠʷ ʚ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʛʦʨʦʜʩʢʦʛʦ ʢʦʤʬʦʨʪʘ. ʅʘʧʨʠʤʝʨ, ʢʘʢ ʠʟʤʝʨʝʥʠʝ 

ʰʫʤʘ, ʠʩʧʦʣʴʟʫʷ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ, ʪʘʢ ʠ ʧʝʨʮʝʧʪʠʚʥʳʡ ʠʥʜʠʢʘʪʦʨʳ. ʐʫʤ 

ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ. ʐʫʤ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʜʝʮʠʙʝʣʘʭ ʥʘ ʰʫʤʦʤʝʨʝ, ʘ ʧʦ ʧʝʨʮʝʧʪʠʚʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʣʶʜʝʡ ʫʨʦʚʥʝʤ ʰʫʤʘ. 3D-ʤʦʜʝʣʴ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʧʨʦʮʝʩʩʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʦʜʩʢʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 3D-ʤʦʜʝʣʴ ʛʦʨʦʜʘ 

ʷʚʣʷʝʪʩʷ ʪʦʯʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʣʦʞʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʨʤʠʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʮʠʬʨʦʚʦʡ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ: çʂʠʙʝʨʛʦʨʦʜè, çɺʠʨʪʫʘʣʴʥʳʡ ʛʦʨʦʜè ʠʣʠ 

çʎʠʬʨʦʚʦʡ ʛʦʨʦʜè. 

ʄʦʜʝʣʴ ʛʦʨʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ:ʘʨʭʠʪʝʢʪʫʨʘ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʵʥʝʨʛʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʫʧʨʘʚʣʝʥʠʝ ʩʠʪʫʘʮʠʝʡ ʠ ʢʨʠʤʠʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʄʦʜʝʣʠ ʛʦʨʦʜʦʚ ʚ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʦʝ ʨʘʩʢʨʳʪʠʝ 

ʛʦʨʦʜʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚʩʝʡ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʢʣʶʯʘʷ ʛʝʦʤʝʪʨʠʶ, ʩʚʦʡʩʪʚʘ 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʜʘʥʠʡ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ 

ʠʥʪʝʛʨʘʮʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʤʠʪʘʮʠʦʥʥʦ-ʨʘʩʯʝʪʥʳʝ ʤʦʜʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʥʝʨʛʝʪʠʢʦʡ, ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʢʦ ʚʩʝʤʫ ʛʦʨʦʜʫ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ 

ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʋʤʥʳʡ ʛʦʨʦʜè, 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. çʆʧʳʪ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ çʫʤʥʦʛʦ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘè ʠ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʛʦʨʦʜʘ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʙʦʛʘʪ, 

ʥʦ ʠʥʜʠʚʠʜʫʘʣʝʥ. ʇʦ-ʤʥʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʩʧʝʨʪʦʚ ʚ ʜʝʩʷʪʢʫ ʣʫʯʰʠʭ 



72 

 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʛʦʨʦʜʦʚ ʤʠʨʘ ʥʘ ʷʥʚʘʨʴ 2020 ʛʦʜʘ ʚʭʦʜʷʪ: ʉʠʥʛʘʧʫʨ, 

ɸʤʘʨʘʚʘʪʠ, ɹʦʩʪʦʥ, ʅʴʶʢʘʩʣ, ɼʞʘʡʧʫʨ, ʍʝʣʴʩʠʥʢʠ, ʈʦʪʪʝʨʜʘʤ, ʉʪʦʢʛʦʣʴʤ, 

ʈʝʥʥ ʠ ɸʥʪʚʝʨʧʝʥ [98].   

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʛʦʨʦʜʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʘʙʦʪʫ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, 

ʪʘʢʠʭ ʢʘʢ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʛʦʨʦʜ. ʊʘʢʘʷ 

ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʚʩʝʤʠ ʩʠʩʪʝʤʘʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ 

ʠʟʤʝʥʝʥʠʡ ʠ ʩʣʫʞʠʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ [112].   

ʅʘ ʩʝʛʦʜʥʷ ʩʘʤʳʤ ʤʘʩʰʪʘʙʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 3D-ʤʦʜʝʣʠ ʛʦʨʦʜʘ-ʛʦʩʫʜʘʨʩʪʚʘ ʉʠʥʛʘʧʫʨ Virtual Singapore, 

ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʘʢ ʦʪʢʨʳʪʠʝ ʥʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʚʣʠʷʝʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʣʠ ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʜʠʦʥʘ ʠʟʤʝʥʠʪ 

ʩʠʪʫʘʮʠʶ ʥʘ ʜʦʨʦʛʘʭ. 

ɼʦ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜʘ ɸʤʘʨʘʚʘʪʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʮʠʬʨʦʚʘʷ 

ʤʦʜʝʣʴ ʵʪʦʛʦ ʠʥʜʠʡʩʢʦʛʦ ʛʦʨʦʜʘ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʀʥʜʠʠ ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ 

ʧʦʩʪʨʦʠʪʴ 100 ʥʦʚʳʭ ʛʦʨʦʜʦʚ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʝʨʝʥʘʩʝʣʝʥʠʷ. ʇʨʦʝʢʪ 

ɸʤʘʨʘʚʘʪʠ ʥʘʯʘʣʩʷ ʚ 2015 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ, ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʪʨʘʬʠʢ ʠ ʤʦʙʠʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʢ 2025 

ʛʦʜʫ ʜʦʣʞʥʦ ʜʦʩʪʠʯʴ 11 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. 

çBoston Commonè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʪʘʨʝʡʰʠʭ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ ʚ 

ʩʪʨʘʥʝ, ʧʦʵʪʦʤʫ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʟʘʢʦʥ ʦ ʪʦʤ, ʯʪʦʙʳ ʥʦʚʳʝ ʩʪʨʦʝʥʠʷ ʢʘʢ ʤʦʞʥʦ 

ʤʝʥʴʰʝ ʟʘʪʝʥʷʣʠ ʵʪʫ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ɹʦʩʪʦʥʘ 

ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ ʮʠʬʨʦʚʫʶ 3D-ʤʦʜʝʣʴ ʛʦʨʦʜʘ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʪʝʥʝʡ ʦʪ ʥʦʚʳʭ ʩʪʨʦʝʥʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ [113, 114].   

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʙʨʠʪʘʥʩʢʦʛʦ ʛʦʨʦʜʘ ʅʴʶʢʘʩʣ ʩʪʘʣ ʧʝʨʚʦʡ ʤʦʜʝʣʴʶ 

ʛʦʨʦʜʘ, ʩʦʟʜʘʥʥʦʡ ʩ ʮʝʣʴʶ ʟʘʱʠʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʞʠʪʝʣʝʡ ʦʪ ʩʪʠʭʠʡʥʳʭ 

ʙʝʜʩʪʚʠʡ. ɺʣʘʩʪʠ ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʛʦʨʦʜʘ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ 2012 ʛʦʜʫ ʧʨʦʣʠʚʥʳʝ ʜʦʞʜʠ ʧʨʠʯʠʥʠʣʠ ʫʱʝʨʙ ʚ ʨʘʟʤʝʨʝ 8 

ʤʠʣʣʠʦʥʦʚ ʬʫʥʪʦʚ ʩʪʝʨʣʠʥʛʦʚ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʛʦʨʦʜʘʤ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʢʣʠʟʤʳ, ʪʘʢʠʝ ʢʘʢ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ, ʧʦʛʦʜʥʳʝ ʘʥʦʤʘʣʠʠ, ʟʘʩʫʭʘ ʠ ʥʝʭʚʘʪʢʘ 

ʵʥʝʨʛʠʠ.  

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ɼʞʘʡʧʫʨʘ ʙʳʣ ʬʘʢʪʠʯʝʩʢʠ ʩʜʝʣʘʥ ʩʘʤʠʤʠ ʞʠʪʝʣʷʤʠ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʘ ʟʘʧʨʝʪʠʣʘ Google ʩʦʟʜʘʚʘʪʴ ʢʘʨʪʫ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʉʙʦʨ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤ LiDAR, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʚʳʩʦʢʦʪʦʯʥʫʶ ʥʘʚʠʛʘʮʠʶ ʠ ʪʨʝʭʤʝʨʥʫʶ ʩʲʝʤʢʫ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʡ ʠ ʚ ʫʟʢʠʭ ʧʨʦʭʦʜʘʭ, ʛʜʝ ʥʝʜʦʩʪʫʧʥʳ ʩʠʩʪʝʤʳ GPS. 

ɺʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʍʝʣʴʩʠʥʢʠ ʦʪʢʨʳʪʘ ʜʣʷ ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʛʦʨʦʜʫ ʚʥʝʜʨʷʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ï ʥʘʧʨʠʤʝʨ, 

ʬʦʨʤʠʨʦʚʘʪʴ ʘʪʣʘʩ ʜʣʷ ʨʘʩʯʝʪʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 
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ʛʦʨʦʜʘ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʮʠʬʨʦʚʦʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʥʳʝ ʟʜʘʥʠʷ. 

ʇʨʦʝʢʪ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ 3D-ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʍʝʣʴʩʠʥʢʠ, ʚʣʘʩʪʠ ʌʠʥʣʷʥʜʠʠ 

ʧʨʠʚʣʝʢʣʠ ʚʝʜʫʱʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʩʪʨʘʥʳ. çʍʝʣʴʩʠʥʢʠ 3D+è ʫʞʝ ʧʦʣʫʯʠʣ 

ʛʣʘʚʥʫʶ ʥʘʛʨʘʜʫ ʚ ʧʨʝʩʪʠʞʥʦʤ ʢʦʥʢʫʨʩʝ ʚʳʜʘʶʱʠʭʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʧʨʦʝʢʪʦʚ BeInspired. ɸʤʙʠʮʠʦʟʥʳʡ ʧʨʦʝʢʪ ʩ ʙʶʜʞʝʪʦʤ ʚ 1 ʤʠʣʣʠʦʥ ʝʚʨʦ 

ʧʨʠʟʥʘʣʠ ʣʫʯʰʠʤ ʚ ʢʘʪʝʛʦʨʠʠ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʦʩʪʠè. ʕʢʩʧʝʨʪʳ 

ʫʚʝʨʝʥʳ, ʯʪʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ çʍʝʣʴʩʠʥʢʠ 3D+è ʧʨʦʜʦʣʞʠʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʳʟʦʚʝʪ ʝʱʝ ʙʦʣʴʰʠʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʨʪʦʚʦʛʦ ʈʦʪʪʝʨʜʘʤʘ ʧʨʠʟʚʘʥ ʨʝʰʠʪʴ ʘʢʪʫʘʣʴʥʳʝ 

ʜʣʷ ʛʦʨʦʜʘ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʫʪʠʣʠʟʘʮʠʷ 

ʦʪʭʦʜʦʚ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ ʦʧʝʨʘʮʠʠ. ɺʠʨʪʫʘʣʴʥʘʷ ʢʦʧʠʷ ʧʦʟʚʦʣʷʝʪ, ʥʘʧʨʠʤʝʨ, 

ʦʪʩʣʝʞʠʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʘʚʪʦʜʦʨʦʛʘʭ ʠ ʚʦʜʥʳʭ ʢʘʥʘʣʘʭ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʪʢʨʳʪʠʝ/ʟʘʢʨʳʪʠʝ ʤʦʩʪʦʚ ʠ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʦʪʦʢʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʬʨʘʥʮʫʟʩʢʦʛʦ ʛʦʨʦʜʘ ʈʝʥʥ, ʩʦʩʪʦʠʪ ʚ ʵʬʬʝʢʪʠʚʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʠ ʞʠʪʝʣʝʡ. ɽʩʣʠ ʛʦʨʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʡʦʥʝ, ʛʦʨʦʞʘʥʝ ʤʦʛʫʪ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʚʠʜʝʪʴ ʧʨʦʝʢʪ ʥʘ ʦʙʱʝʜʦʩʪʫʧʥʦʡ 3D-ʢʘʨʪʝ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ 

ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʠʣʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʥʫʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʠʪʝʣʠ ʩʤʦʛʫʪ 

ʩʦʩʪʘʚʠʪʴ ʩʚʦʝ ʤʥʝʥʠʝ ʦ ʧʨʦʝʢʪʝ ʠ ʩʦʦʙʱʠʪʴ ʝʛʦ ʛʦʨʦʜʫ. 3D-ʢʘʨʪʳ ʉʠʥʛʘʧʫʨʘ ʠ 

ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ CityGML ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ, ʧʦʚʝʨʭʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʟʜʘʥʠʡ ʠ ʜʦʨʦʛ.  

ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ɸʥʪʚʝʨʧʝʥʘ ʟʘʧʫʱʝʥʘ ʚ 2018 ʛʦʜʫ ʠ 

ʦʙʲʝʜʠʥʷʝʪ ʜʘʥʥʳʝ ʦ ʰʫʤʦʚʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʛʦʨʦʜʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʘʯʝʩʪʚʝ 

ʚʦʟʜʫʭʘ ʠ ʩʠʪʫʘʮʠʠ ʥʘ ʜʦʨʦʛʘʭ. ɺʠʨʪʫʘʣʴʥʳʡ ʜʚʦʡʥʠʢ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʜʦʩʪʫʧ ʢ ʘʢʪʫʘʣʴʥʳʤ ʜʘʥʥʳʤ ʩ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʩʢʠʭ ʩʝʨʚʠʩʦʚ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʜʝʣʘʪʴ ʪʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʥʘ ʙʫʜʫʱʝʝ ʠ ʧʨʠʥʠʤʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ʆʜʥʠʤ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʤʦʞʥʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʠʭ ʩʠʩʪʝʤ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚʣʠʷʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʉʪʦʢʛʦʣʴʤ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡ OpenCities Planner ʜʣʷ ʧʦʪʦʢʦʚʦʡ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʣʦʞʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʀʥʪʝʨʝʩʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D-ʧʨʠʥʪʝʨʘ. ʇʨʦʮʝʩʩ ʧʝʯʘʪʠ ʤʦʜʝʣʠ ʟʘʥʷʣ ʜʚʘ ʤʝʩʷʮʘ, 

ʨʘʙʦʪʘʷ ʧʦ ʧʷʪʴ ʜʥʝʡ ʚ ʥʝʜʝʣʶ ʧʦ 18 ʯʘʩʦʚ ʚ ʜʝʥʴ. ʆʙʱʠʡ ʚʝʩ ʤʦʜʝʣʠ ʩʦʩʪʘʚʠʣ 

68 ʢʛ. ʇʦʩʣʝ ʵʪʘʧʘ ʧʝʯʘʪʠ ʪʨʝʙʦʚʘʣʘʩʴ ʨʫʯʥʘʷ ʧʦʩʪʦʙʨʘʙʦʪʢʘ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʣʘ 

ʧʨʠʤʝʨʥʦ 45 ʤʠʥʫʪ ʥʘ ʢʘʞʜʳʡ ʢʚʘʨʪʘʣ ʤʦʜʝʣʠ.ʕʪʦʪ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʩʦʟʜʘʥʠʝ ʧʦʜʦʙʥʳʭ ʦʙʲʝʤʥʳʭ ʤʦʜʝʣʝʡ ʛʦʨʦʜʦʚ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ, 

ʚʨʝʤʝʥʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʙʣʘʛʦʜʘʨʷ ʪʘʢʠʤ 

ʪʝʭʥʦʣʦʛʠʷʤ, ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʦʯʝʥʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʨʝʘʣʠʩʪʠʯʥʳʭ 

ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʮʝʣʝʡ, 
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ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 

ʩʲʝʤʢʠ, ʚʢʣʶʯʘʷ: 

ʉʲʝʤʢʘ ʩ ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ (ʇɺʉ): ʇʨʠ ʵʪʦʤ ʤʝʪʦʜʝ ʥʘ 

ʙʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʬʦʪʦʢʘʤʝʨʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʠʣʦʪʠʨʫʝʤʦʤ 

ʚʦʟʜʫʰʥʦʤ ʩʫʜʥʝ. ʕʪʦʪ ʧʦʜʭʦʜ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʲʝʤʢʠ ʛʦʨʦʜʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʚʳʩʦʪʳ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʙʟʦʨʥʳʝ ʬʦʪʦʛʨʘʬʠʠ. 

ʉʲʝʤʢʘ ʩ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ (ɹɺʉ) ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ 

(çʢʨʳʣʦè): ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʦʚʝʨʰʘʪʴ ʧʦʣʝʪʳ ʥʘ ʥʠʟʢʦʡ ʚʳʩʦʪʝ ʠ ʙʦʣʝʝ ʪʦʯʥʦ ʩʥʠʤʘʪʴ 

ʦʙʲʝʢʪʳ. ɹɺʉ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʴʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʦʙʲʝʢʪʦʚ ʩ ʙʣʠʟʢʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ. 

ʉʲʝʤʢʘ ʩ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ: ʂʚʘʜʨʦʢʦʧʪʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʝʙʦʣʴʰʠʝ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʣʝʪʘʪʴ ʥʘ 

ʥʠʟʢʦʡ ʚʳʩʦʪʝ ʠ ʜʝʣʘʪʴ ʩʥʠʤʢʠ ʩ ʦʯʝʥʴ ʙʣʠʟʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʝʪʘʣʴʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʠ ʧʦʩʪʨʦʠʪʴ ʥʘʠʙʦʣʝʝ 

ʪʦʯʥʫʶ ʤʦʜʝʣʴ ʛʦʨʦʜʘ. 

ɺʩʝ ʵʪʠ ʤʝʪʦʜʳ ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ 

ʛʦʨʦʜʦʚ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʛʦʨʦʜʦʚ, ʩʦʟʜʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʦʛʘʱʝʥʳ ʨʘʟʣʠʯʥʳʤʠ 

ʜʘʥʥʳʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ [115]. 

"ʋʤʥʳʡ ʛʦʨʦʜ" 

ʄʦʜʝʣʴ "ʋʤʥʦʛʦ ʛʦʨʦʜʘ" ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʨʝʩʫʨʩʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ (ʇʨʠʣʦʞʝʥʠʝ ɺ). ʆʥʘ 

ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʞʠʪʝʣʷʤʠ. 

ɸʵʨʦʬʦʪʦʩʲʝʤʢʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʩ ʧʦʤʦʱʴʶ ʢʚʘʜʨʦʢʦʧʪʝʨʦʚ ʠʣʠ ʜʨʫʛʠʭ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ 

"ʋʤʥʦʛʦ ʛʦʨʦʜʘ". ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʠʚʥʳʡ ʠ ʪʦʯʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʦ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʶ ʠ ʧʣʘʥ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ 

ʤʦʜʝʣʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʚ ʦʙʲʝʤʥʳʭ ʪʨʝʭʤʝʨʥʳʭ 

ʤʦʜʝʣʷʭ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʪʝʨʨʠʪʦʨʠʶ ʛʦʨʦʜʘ ʚ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʤ ʚʠʜʝ. 

ʆʙʲʝʤʥʘ ̫ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ 

ʆʙʲʝʤʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʤʝʩʪʥʦʩʪʠ ʠ ʣʘʥʜʰʘʬʪʝ. 

ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ɻʀʉ) ʠ 

ʜʦʧʦʣʥʷʪʴʩʷ ʥʦʚʳʤʠ ʩʣʦʷʤʠ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʣʘʥʠʨʦʚʘʪʴ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʣʠʯʥʳʭ ʠʥʥʦʚʘʮʠʡ. ʉʦʟʜʘʥʠʝ ʦʙʲʝʤʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ 

ʛʦʨʦʜʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʥʦ ʦʥʠ ʦʧʨʘʚʜʳʚʘʶʪʩʷ 
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ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʙʝʞʘʪʴ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʴ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʧʨʦʛʥʦʟʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ "ʋʤʥʦʛʦ ʛʦʨʦʜʘ", ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʠ ʦʙʲʝʤʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʨʝʰʝʥʠʡ. 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʣʝʛʯʝʥʠʠ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ ʛʦʨʦʞʘʥ, ʪʫʨʠʩʪʦʚ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʦʯʥʫʶ 

ʛʝʦʧʨʠʚʷʟʘʥʥʫʶ ʢʘʨʪʫ, ʢʦʪʦʨʘʷ ʦʙʣʝʛʯʘʝʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʧʦʟʚʦʣʷʝʪ 

ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʉ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʵʨʦʬʦʪʦʩʲʝʤʢʝ ʠ ʦʙʲʝʤʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʷʭ, ʣʶʜʠ ʤʦʛʫʪ 

ʣʝʛʢʦ ʚʳʙʨʘʪʴ ʧʘʨʢ ʜʣʷ ʦʪʜʳʭʘ ʩ ʩʝʤʴʝʡ, ʦʮʝʥʠʪʴ ʧʨʝʩʪʠʞʥʦʩʪʴ ʨʘʡʦʥʘ ʜʣʷ 

ʧʦʢʫʧʢʠ ʢʚʘʨʪʠʨʳ ʠʣʠ ʚʳʙʨʘʪʴ ʤʝʩʪʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʦʨʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʊʘʢʘʷ ʤʦʜʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʨʘʟʚʷʟʦʢ ʠ ʜʨʫʛʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ. ʉʧʝʮʠʘʣʠʩʪʳ ʚ 

ʦʙʣʘʩʪʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʤʥʳʝ ʤʦʜʝʣʠ ʠ ʧʘʥʦʨʘʤʳ 

ʛʦʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʪʴ ʜʝʪʘʣʴʥʳʝ ʢʘʨʪʳ ʛʦʨʦʜʦʚ, ʨʘʡʦʥʦʚ ʠ ʨʝʛʠʦʥʦʚ. ʕʪʠ 

ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʚʢʣʶʯʘʷ ʫʣʫʯʰʝʥʠʝ 

ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ, ʦʧʪʠʤʠʟʘʮʠʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʞʠʪʝʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ, ʩʦʟʜʘʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʠ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʪʦʯʥʫʶ ʠ ʥʘʛʣʷʜʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʦʜʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʠ ʨʘʙʦʪʳ.   

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠʤʝʶʪ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʡ, ʚʢʣʶʯʘʷ ʩʮʝʥʘʨʠʠ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ 

ʢʨʠʤʠʥʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺ ʩʣʫʯʘʝ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʢʨʠʤʠʥʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ 

ʛʦʨʦʜʦʚ ʧʦʟʚʦʣʷʶʪ ʚʦʩʩʦʟʜʘʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ 

ʧʨʦʠʩʰʝʩʪʚʠʡ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ 

ʪʨʝʥʠʨʦʚʦʢ ʩʧʘʩʘʪʝʣʴʥʳʭ ʩʣʫʞʙ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʚʘʢʫʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ 

ʨʠʩʢʘ ʠ ʦʙʩʪʨʝʣʘ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʟʦʥ ʦʙʩʪʨʝʣʘ ʠ ʚʠʜʠʤʦʩʪʠ ʠʟ ʢʦʥʢʨʝʪʥʳʭ 

ʪʦʯʝʢ ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʦʟʤʦʞʥʳʝ 

ʚʘʨʠʘʥʪʳ ʜʝʡʩʪʚʠʡ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ.  

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʛʦʨʦʜʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʠʡ ʩʚʷʟʠ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʤʘʯʪ ʠ ʨʘʩʯʝʪʘ ʟʦʥ ʧʦʢʨʳʪʠʷ ʩʦʪʦʚʦʡ ʩʚʷʟʴʶ. ʇʫʪʝʤ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʜʝʣʝʡ ʛʦʨʦʜʦʚ ʦʥʠ ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʤʦʛʘʷ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʜʣʷ 
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ʫʩʪʘʥʦʚʢʠ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʠʝ ʤʦʜʝʣʠ ʪʘʢʞʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʦʚʳʭ ʩʝʪʝʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʚʷʟʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʛʦʨʦʜʦʚ ʦʙʣʘʜʘʶʪ 

ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʚʢʣʶʯʘʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʣʫʯʰʝ ʧʦʥʷʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʦʜʘ, ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʠ 

ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʪʨʝʭʤʝʨʥʦʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ, ʬʦʪʦʛʨʘʬʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʦʝʢʪʳ ʠʟ ʘʨʭʠʚʘ 

(ʇʨʠʣʦʞʝʥʠʝ ɺ). ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʣʠʩʴ ʤʝʩʪʥʳʝ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʚʥʠʤʘʥʠʝʤ ʢ ʜʝʪʘʣʷʤ. ɺʝʩʴ 

ʧʨʦʮʝʩʩ ʟʘʥʷʣ ʦʢʦʣʦ ʰʝʩʪʠ ʣʝʪ, ʩ 2008 ʧʦ 2014 ʛʦʜʳ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʞʝ 

ʠʤʝʷ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʟʜʘʥʠʡ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʝʢʪʦʚ, ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʤʦʜʝʣʠ, ʘ ʥʝ ʫʧʨʦʱʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʧʨʠ ʤʘʩʰʪʘʙʝ 1:1250 ʠ ʨʘʟʨʝʰʝʥʠʠ ʧʨʠʥʪʝʨʘ ʙʳʣʦ ʧʨʦʱʝ ʧʦʩʪʨʦʠʪʴ 

ʥʦʚʳʝ ʤʦʜʝʣʠ, ʯʝʤ ʫʧʨʦʱʘʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ. ʄʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʜʝʪʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʧʨʠʤʝʨʥʦ 30 ʩʤ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʤʦʜʝʣʠ ʛʦʨʦʜʘ. ʎʝʣʴ 

ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʦʤʦʱʠ ʟʘʩʪʨʦʡʱʠʢʫ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʚʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦʡ ʟʘʤʝʥʳ ʠ ʠʟʤʝʥʝʥʠʷ ʣʶʙʦʛʦ 

ʙʣʦʢʘ ʤʦʜʝʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ [76, ʨ. 2779-2807]. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʤʦʜʝʣʠ ʙʝʟ ʦʩʦʙʳʭ ʫʩʠʣʠʡ. ɼʨʫʛʠʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʨʝʭʤʝʨʥʦʡ ʧʝʯʘʪʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʜʝʪʘʣʠʟʘʮʠʷ, 

ʙʦʣʝʝ ʙʳʩʪʨʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʙʦʣʝʝ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʨʫʯʥʳʤʠ ʤʘʢʝʪʘʤʠ. ʆʜʥʘʢʦ ʛʣʘʚʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ 

ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʱʫʪʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʯʝʛʦ 

ʥʝʣʴʟʷ ʜʦʩʪʠʯʴ ʩ ʧʦʤʦʱʴʶ ʨʝʘʣʠʩʪʠʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʵʢʨʘʥʝ. ɺʠʨʪʫʘʣʴʥʘʷ 

ʯʘʩʪʴ ʤʦʜʝʣʠ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʚ ʥʝʡ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ, ʘ 

ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ.ɺ ʢʦʤʧʣʝʢʪ ʤʦʜʝʣʠ ʛʦʨʦʜʘ 

ʚʭʦʜʠʪ ʧʨʦʝʢʪʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʜ ʧʦʪʦʣʢʦʤ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ 

ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ. ʅʘ ʤʦʜʝʣʠ ʤʦʞʥʦ 

ʥʘʣʦʞʠʪʴ ʙʫʜʫʱʠʝ ʣʠʥʠʠ ʤʝʪʨʦ ʠʣʠ ʜʦʨʦʛʠ, ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʪʦʢ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʧʦʜʧʠʩʘʪʴ ʫʣʠʮʳ ʠʣʠ ʦʪʦʙʨʘʟʠʪʴ ʟʦʥʠʨʦʚʘʥʠʝ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ. ʊʘʢʞʝ ʤʦʞʥʦ ʠʤʠʪʠʨʦʚʘʪʴ ʜʚʠʞʝʥʠʝ ʩʦʣʥʮʘ ʧʦ 

ʥʝʙʦʩʢʣʦʥʫ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʟʦʥʳ ʪʝʥʠ ʠ ʪ.ʜ. 

ʇʨʦʝʢʪ 5G-Enabled Digital Twin City ʚ ʛʦʨʦʜʝ ʀʥʪʘʥʴ ʚ ʂʠʪʘʝ ʧʦʣʫʯʠʣ 

ʥʘʛʨʘʜʫ ʟʘ ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʥʘ ʚʳʩʪʘʚʢʝ Smart City Expo World 

Congress (SCEWC) ʚ 2019 ʛʦʜʫ. ʕʪʦʪ ʧʨʦʝʢʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʢʦʤʧʘʥʠʠ Huawei, ʩʪʘʣ ʧʝʨʚʳʤ ʚ ʤʠʨʝ ʮʠʬʨʦʚʳʤ ʛʦʨʦʜʦʤ-ʙʣʠʟʥʝʮʦʤ, 

ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʪʝʭʥʦʣʦʛʠʠ 5G. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 
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ʨʘʩʰʠʨʝʥʥʳʝ ʩʝʪʠ 5G-IoT ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʢʦʧʠʠ ʛʦʨʦʜʘ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʩʥʦʚʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʘ "ʆʜʠʥ ʮʝʥʪʨ, ʯʝʪʳʨʝ ʧʣʘʪʬʦʨʤʳ" 

ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʣʠʯʥʳʝ ʛʦʨʦʜʩʢʠʝ ʩʣʫʞʙʳ, ʪʘʢʠʝ ʢʘʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʪʨʘʥʩʧʦʨʪ, ʫʣʠʯʥʦʝ ʦʩʚʝʱʝʥʠʝ ʠ ʧʘʨʢʦʚʢʘ. ʎʝʣʴʶ ʧʨʦʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʥʠʝ ʫʤʥʦʛʦ ʛʦʨʦʜʘ, ʥʦ ʠ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʠʥʥʦʚʘʮʠʡ ʠ ʠʥʢʣʶʟʠʚʥʦʩʪʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ 

ʛʦʨʦʜʫ ʣʫʯʰʝ ʫʧʨʘʚʣʷʪʴʩʷ ʩ ʚʳʟʦʚʘʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʩʚʦʠʭ ʞʠʪʝʣʝʡ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʙʫʜʫʱʠʭ ʧʝʨʩʧʝʢʪʠʚ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʫʶʩʷ 

ʛʣʦʙʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ. ʆʥ ʫʞʝ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʦʩʪʦ ʩʦʟʜʘʥʠʝʤ 

ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʥʦ ʜʦʣʞʝʥ 

ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʝ "ʜʠʟʘʡʥ ʜʣʷ ʚʩʝʭ", ʫʯʠʪʳʚʘʷ ʨʘʟʚʠʚʘʶʱʝʝʩʷ 

ʦʙʱʝʩʪʚʦ ʟʥʘʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʝʢʪ 5G-Enabled Digital Twin City ʚ ʀʥʪʘʥʝ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʚʠʪʠʶ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ 5G, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ ʠ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʠ ʠʥʢʣʶʟʠʚʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ. 

ɼʘʥʥʳʡ ʘʩʧʝʢʪ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ 

ʩʦʟʜʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʠ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʟʘʢʘʟʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ ʠʣʠ ʪʨʝʙʦʚʘʥʠʷ ʛʦʨʦʞʘʥ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʚʦʧʨʦʩ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʫʯʘʩʪʠʶ ʛʦʨʦʞʘʥ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʧʦʜʥʠʤʘʝʪʩʷ. 

ɺ ʥʘʯʘʣʝ ʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʮʝʧʮʠʠ çʫʤʥʦʛʦ ʛʦʨʦʜʘè, ʛʨʘʞʜʘʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʢʘʢ ʧʘʩʩʠʚʥʳʝ ʧʦʣʫʯʘʪʝʣʠ ʩʤʘʨʪ-ʫʩʣʫʛ ʚ ʫʤʥʳʭ ʛʦʨʦʜʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ 

ʪʝʭʥʦʮʝʥʪʨʠʯʝʩʢʦʤʫ ʧʦʜʭʦʜʫ. ʆʜʥʘʢʦ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʢʨʠʪʠʢʫ ʠ ʧʨʦʙʣʝʤʳ 

ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʝʥʳʝ ʧʨʝʜʣʦʞʠʣʠ ʢʦʥʮʝʧʮʠʶ "ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ". ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʠʟʳʚʘʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠʦʨʠʪʝʪʳ ʠ 

ʧʦʪʨʝʙʥʦʩʪʠ ʛʨʘʞʜʘʥ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʛʨʘʞʜʘʥʩʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʛʨʘʞʜʘʥʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʦʚʣʝʯʝʥʳ ʢʘʢ ʘʢʪʠʚʥʳʝ ʫʯʘʩʪʥʠʢʠ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ, ʘ ʥʝ ʧʨʦʩʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʪʘʪʫʩ çʫʤʥʦʛʦ 

ʛʦʨʦʜʘè, ʧʦʩʢʦʣʴʢʫ ʨʝʩʫʨʩʳ, ʜʘʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʷ, ʠʤʝʶʱʘʷʩʷ ʫ ʛʦʨʦʞʘʥ, 

ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʫʤʥʦʛʦ ʛʦʨʦʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ 

ʤʥʦʛʠʭ ʛʦʨʦʜʦʚ ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ ʛʨʘʞʜʘʥʩʢʦʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʠ ʧʝʨʝʭʦʜ ʦʪ ʧʘʩʩʠʚʥʦʡ ʨʦʣʠ ʛʨʘʞʜʘʥ ʢ ʠʭ ʘʢʪʠʚʥʦʤʫ 

ʫʯʘʩʪʠʶ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʘʢʮʝʥʪʠʨʦʚʘʥʠʝ 

ʚʥʠʤʘʥʠʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʙ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʝʣʠʪʴʩʷ 

ʩʚʦʠʤ ʦʧʳʪʦʤ, ʟʥʘʥʠʷʤʠ ʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʚʢʣʶʯʘʷ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʩʝʨʚʠʩʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʢʦʥʮʝʧʮʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʠʜ ʫʩʣʫʛ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʨʘʞʜʘʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ 
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ʞʠʟʥʠ. ɻʨʘʞʜʘʥʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʩʦʚʤʝʩʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩ ʧʦʤʦʱʴʶ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʪʨʝʙʫʶʱʠʝ 

ʨʝʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʙʣʝʤʦʡ "ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ", ʢʦʪʦʨʘʷ 

ʩʚʟ̫ʘʥʘ ʩ ʥʝʨʘʚʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʀʂʊ ʠʣʠ ʜʨʫʛʠʤ ʠʩʪʦʯʥʠʢʦʤ. ɺ ʢʦʥʪʝʢʩʪʝ 

ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʠ ʚ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʫʱʝʩʪʚʫʶʪ ʦʧʘʩʝʥʠʷ, ʯʪʦ 

ʀʂʊ-ʠʥʥʦʚʘʮʠʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʠʥʢʣʶʟʠʚʥʦʩʪʠ. ʅʝʢʦʪʦʨʳʝ 

ʜʦʩʪʠʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ, ʤʦʛʫʪ ʣʠʰʘʪʴ ʛʨʘʞʜʘʥ 

ʠʭ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʤ ʮʝʥʥʦʩʪʷʤ. 

ʆʜʥʘʢʦ ʜʣʷ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʘʞʜʘʥ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʨʘʞʜʘʥʩʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʫʤʥʳʭ 

ʛʦʨʦʜʦʚ ʪʨʝʙʫʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʞʝ 

ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʚʢʣʶʯʘʷ ʩʦʮʠʘʣʴʥʳʝ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ, ʧʦʤʠʤʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʢʦʥʮʝʧʮʠʠ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʩʪʘʥʦʚʷʪʩʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʠʥʢʣʶʟʠʚʥʦʩʪʴ. ʅʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʛʨʘʞʜʘʥ, 

ʚʢʣʶʯʘʷ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʫʷʟʚʠʤʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ, ʧʨʠʚʦʜʷʪ ʢ ʩʜʚʠʛʫ ʚ ʧʘʨʘʜʠʛʤʝ ʚʦʩʧʨʠʷʪʠʷ ʛʦʨʦʜʦʚ ʢʘʢ 

çʯʝʣʦʚʝʯʝʩʢʠʭ ʛʦʨʦʜʦʚè. ʋʩʠʣʠʷ ʚ ʨʘʟʚʠʪʠʠ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʠ ʚʥʝʜʨʝʥʠʠ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʶʪ. ʇʦ ʚʩʝʤʫ ʤʠʨʫ ʨʝʘʣʠʟʫʶʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʠʥʠʮʠʘʪʠʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ ʜʦʩʪʫʧʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ. 

ʆʜʥʘʢʦ ʵʪʠ ʫʩʠʣʠʷ ʯʘʩʪʦ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤʠ. ɹʝʟ 

ʣʫʯʰʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʛʨʘʞʜʘʥʘʤʠ ʠ 

ʜʨʫʛʠʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ, ʯʪʦ ʣʶʜʠ ʩ 

ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʠ ʧʦʞʠʣʳʝ ʣʶʜʠ ʦʢʘʞʫʪʩʷ ʟʘʧʫʱʝʥʥʳʤʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʫʤʥʦʛʦ 

ʛʦʨʦʜʘ ʤʦʙʠʣʴʥʦʩʪʴ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʩʤʷʛʯʝʥʠʠ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ 

ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʤ ʜʦʩʪʫʧ ʢ ʦʩʥʦʚʥʳʤ ʫʩʣʫʛʘʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʠ 

ʪʨʫʜʦʚʳʤ ʩʚʷʟʷʤ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ ʛʨʘʞʜʘʥ ʷʚʣʷʶʪʩʷ ʧʦʞʠʣʳʝ 

ʣʶʜʠ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʠʟʘʡʥʫ ʫʤʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʫʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʛʦʨʦʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ 

ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ 

ʬʠʟʠʯʝʩʢʫʶ ʠ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʞʠʣʳʤ ʣʶʜʷʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʦʧʳʪʦʤ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʧʘʨʢʠ, ʩʢʚʝʨʳ ʠʣʠ ʘʚʪʦʙʫʩʥʳʝ ʦʩʪʘʥʦʚʢʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʠʟʠʯʝʩʢʦʤʫ, ʩʦʮʠʘʣʴʥʦʤʫ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. ɺ ʤʠʨʦʚʦʤ ʦʧʪrʝ ʨʘ ʠʣʠ 

ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʥʮʝʧʮʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

ʅʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʢʦʥʮʝʧʮʠʠ ï IP-ʧʨʦʩʪʨʘʥʩʪʚ. ɺʟʘʠʤʦʩʚʷʟʘʥʥʦʝ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦè ʠʣʠ IP-ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʵʪʦ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʦʙʦʨʫʜʦʚʘʥʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ (ʀʂʊ), 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʦʝʜʠʥʷʪʴʩʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ 
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ʤʠʨʘ. IP-ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʫʟʣʦʤ ʚ ʩʝʪʠ IP-Space. ʕʪʠ ʫʟʣʳ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʤʝʱʝʥʳ ʥʘ ʘʚʪʦʙʫʩʥʳʭ ʦʩʪʘʥʦʚʢʘʭ, ʚ ʧʘʨʢʘʭ ʠʣʠ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʤʝʩʪʘʭ, ʛʜʝ ʛʨʫʧʧʘ ʣʶʜʝʡ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʵʪʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. IP-

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʢʦʣʣʝʢʪʠʚʥʳʤ ʦʧʳʪʦʤ ʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʣʶʜʝʡ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʠʣʠ ʩʪʨʘʥ, ʠʩʧʦʣʴʟʫʷ 

ʦʜʠʥʘʢʦʚʳʝ ʠʣʠ ʨʘʟʥʳʝ ʷʟʳʢʠ. IP-ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʫʜʘʣʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʧʦʨʪʠʚʥʳʭ, ʬʠʟʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʥʳʭ ʠ 

ʠʛʨʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʠʛʨʳ, ʚʠʜʝʦʠʛʨʳ, ʬʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʠ ʪʘʥʮʝʚʘʣʴʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʢʘʪʴ ʧʦʞʠʣʳʭ 

ʣ ʜʁʝʡ ʠʟ ʦʪʜʘʣʝʥʥʳʭ ʦʙʱʠʥ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ ʬʠʟʠʯʝʩʢʫʶ, ʩʦʮʠʘʣʴʥʫʶ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʤʝʰʘʝʪ ʨʝʘʣʠʟʘʮʠʠ IP-ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʝʛʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ ʢʘʢ ʦʪʢʨʳʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʦʥʷʪʠʝ çʨʘʩʰʠʨʝʥʥʦʛʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʷ IP-ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʧʦʤʝʱʝʥʠʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʝʮʠʬʨʦʚʳʝ ʣʦʢʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʪʘʥʮʝʚʘʣʴʥʳʝ ʢʣʫʙʳ ʠʣʠ ʤʝʩʪʘ ʩʙʦʨʘ ʣʶʜʝʡ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʰʠʨʝʥʥʳʭ IP-

ʧʨʦʩʪʨʘʥʩʪʚ. ʊʘʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʫʤʝʥʴʰʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʝ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʳʜʝʨʞʠʚʘʥʠʷ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʭʨʘʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ ʦʙʤʝʥʫ ʢʦʣʣʝʢʪʠʚʥʳʤ ʦʧʳʪʦʤ. 

ɺʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʩʦʟʜʘʚʘʪʴ 

ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ. IP-

ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʞʠʣʳʭ 

ʣʶʜʝʡ. ʋʜʘʣʝʥʥʳʝ ʧʦʜʢʣʶʯʝʥʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʤʥʦʛʦʷʟʳʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ ʥʠʤʠ ʥʦʚʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʜʘʣʝʥʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʣʶʜʠ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ IP-ʧʨʦʩʪʨʘʥʩʪʚ ʤʦʛʫʪ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʦʢʨʫʞʝʥʠʝ 

ʣʦʢʘʣʴʥʦʛʦ IP-ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠʣʠ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʝʣʝʧʨʠʩʫʪʩʪʚʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʠʟ ʩʦʦʙʱʝʩʪʚ IP-ʧʨʦʩʪʨʘʥʩʪʚ 

ʚʠʨʪʫʘʣʴʥʦ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʧʦ ʟʥʘʢʦʚʳʤ ʤʝʩʪʘʤ ʛʦʨʦʜʦʚ, ʠʩʪʦʨʠʯʝʩʢʠʤ ʠʣʠ 

ʧʨʠʨʦʜʥʳʤ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ IP-

ʧʨʦʩʪʨʘʥʩʪʚ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʜʝʢʚʘʪʥʦʝ ʦʙʱʝʥʠʝ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʠʥʮʠʧʘʤ ʜʠʟʘʡʥʘ ʜʣʷ ʚʩʝʭ, ʫʯʠʪʳʚʘʪʴ 

ʯʝʣʦʚʝʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʨʘʚʝʥʩʪʚʫ. ʄʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʪʝʨʬʝʡʩʦʚ IP-ʧʨʦʩʪʨʘʥʩʪʚ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʝʟʥʳʤʠ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɸʚʪʦʙʫʩʥʘʷ ʦʩʪʘʥʦʚʢʘ ʦʩʥʘʱʝʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ 

ʜʘʪʯʠʢʘʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʢʨʘʥʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ 

ʘʚʪʦʙʫʩʥʳʝ ʦʩʪʘʥʦʚʢʠ ʠʣʠ IP-ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʫʩʣʫʛʠ, ʪʘʢʠʝ ʢʘʢ Wi-

Fi ʠ ʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ʊʘʢʞʝ ʚʢʣʶʯʝʥʳ ʥʘʧʨʘʚʣʝʥʥʳʝ ʟʚʫʢʦʚʳʝ ʩʠʩʪʝʤʳ 
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ʠ ʚʠʜʝʦʢʘʤʝʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʛʣʫʙʦʢʠʝ ʢʘʤʝʨʳ ʜʣʷ ʞʝʩʪʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɼʨʫʛʠʝ ʨʝʘʣʠʟʘʮʠʠ IP-ʧʨʦʩʪʨʘʥʩʪʚ ʤʦʛʫʪ ʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʠʭ 

ʵʢʨʘʥʦʚ ʠʣʠ ʦʙʣʘʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʢʪʠʚʥʦʩʪʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʚʠʜʝʦʩʪʝʥ ʠʣʠ ʧʨʦʝʢʮʠʡ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʦʣʦʚ ʠ ʩʪʦʣʦʚ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʫʜʘʣʝʥʥʳʝ ʛʨʫʧʧʦʚʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʧʦʨʪʠʚʥʳʝ, ʬʠʟʢʫʣʴʪʫʨʥʳʝ ʠ ʢʫʣʴʪʫʨʥʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʊʘʢʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ 

ʧʦʞʠʣʳʤ ʣʶʜʷʤ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʘʢʪʠʚʥʦʩʪʷʭ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʯʝʨʝʟ IP-ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʘʞʝ ʥʘʭʦʜʷʩʴ ʚ 

ʫʜʘʣʝʥʥʳʭ ʤʝʩʪʘʭ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʬʠʟʠʯʝʩʢʦʤʫ, ʩʦʮʠʘʣʴʥʦʤʫ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʲʝʜʠʥʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʠ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʦʟʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʣʶʜʴʤʠ. ʊʘʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʜʠʩʧʣʝʠ, ʮʠʬʨʦʚʳʝ ʠʥʩʪʘʣʣʷʮʠʠ, ʤʦʙʠʣʴʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʠ 

ʦʙʤʝʥʫ ʦʧʳʪʦʤ. ʅʘʧʨʠʤʝʨ, ʚ ʧʘʨʢʝ ʠʣʠ ʥʘ ʧʣʦʱʘʜʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 

ʮʠʬʨʦʚʳʝ ʵʢʨʘʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʞʠʣʳʝ ʣʶʜʠ ʤʦʛʫʪ ʜʝʣʠʪʴʩʷ ʩʚʦʠʤ ʦʧʳʪʦʤ, 

ʠʩʪʦʨʠʷʤʠ ʠʣʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʫʩʣʫʛʘʭ ʚ 

ʛʦʨʦʜʝ. ʊʘʢʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʯʘʩʪʠʷ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ, ʦʙʤʝʥʫ 

ʟʥʘʥʠʷʤʠ ʠ ʦʧʳʪʦʤ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. ɺʘʞʥʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʢʘ ʫʤʥʳʭ ʛʦʨʦʜʦʚ 

ʫʯʠʪʳʚʘʣʘ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʟʜʘʚʘʣʘ ʫʩʣʦʚʠʷ ʜʣʷ ʠʭ 

ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʠ ʚʢʣʶʯʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ï ʩʦʮʠʘʣʴʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʫʯʠʪʳʚʘʶʱʝʝ ʠʥʪʝʨʝʩʳ ʚʩʝʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ. ʇʨʦʮʝʩʩ ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʜʦʣʞʥʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪ ɹʠʟʤʝʥʝʥʠʷ, ʢʨʠʟʠʩʳ ʠ ʧʨʦʙʣʝʤʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʦʙʱʝʩʪʚʦ. 

ʉʘʤʦʫʧʨʘʚʣʝʥʠʝ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ, ʷʚʣʷʷʩʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ɺ ʨʘʟʚʠʪʳʭ ʵʢʦʥʦʤʠʢʘʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʚʝʩʪʠʮʠʠ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʙʣʘʛʘ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ, ʩʦʮʠʘʣʴʥʳʝ, ʢʫʣʴʪʫʨʥʳʝ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ ʢʦʤʤʫʥʘʣʴʥʦʝ ʞʠʣʴʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʝʟʥʦʡ 

ʦʙɦʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ʕʪʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʘʩʧʝʢʪ,r ʜʦʣʞʥʳ ʟʘʱʠʱʘʪʴ 

ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʘʨʭʠʪʝʢʪʦʨʘʤʠ. ʇʦʜʭʦʜ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʝʛʦ ʢʦʤʧʝʪʝʥʮʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ, ʘ ʪʘʢʞʝ ʧʣʘʥʳ ʠ ʧʨʦʝʢʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʘʨʭʠʪʝʢʪʦʨʘʤʠ, ʠʤʝʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚ ʛʦʨʦʜʝ. 

ʆʥʠ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʫʩʣʫʛ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ. ʆʩʦʙʦʝ 

ʚʣʠʷʥʠʝ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʥʘ ʛʨʫʧʧʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ 



81 

 

ʧʦʣʦʞʝʥʠʠ. ʈʘʟʨʘʙʦʪʢʘ ʧʦʣʠʪʠʢ ʠʥʪʝʛʨʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ʕʪʦ ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʦʟʜʘʥʠʶ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ. 

 

2.4 ʆʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʛʦʨʦʜʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʧʨʠʤʝʨʝ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ɸʣʤʘʪʳ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝʭ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʛʦʨʦʜʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʘʢʪʠʚʥʦ 

ʟʘʩʪʨʘʠʚʘʶʪʩʷ ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʦʙʣʘʜʶʪ. 

ʇʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ ʪʦʯʝʯʥʳʡ ʠ ʢʚʘʨʪʘʣʴʥʳʡ 

ʤʝʪʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʩʝʣʝʥʠʝ, ʧʣʦʪʥʦʩʪʴ, ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʛʦʨʦʜʘʭ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʚʣʠʷʝʪ ʩʨʘʟʫ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ï ʵʢʦʣʦʛʠʯʝʩʢʘʷ, 

ʢʨʠʤʠʥʘʣʴʥʘʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ, ʘ, ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʤʝʩʪʘʤʠ 

ʩʙʦʨʘ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ ʠ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ 

ʦʮʝʥʢʘ ʨʝʘʣʠʟʘʮʠʠ ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ɸʣʤʘʪʳ [73, ʨ. 351-370].  

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ çʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʪʝʣʘè. ʉ ʧʦʤʦʱʴʶ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʪʝʣʘ, ʦʪʢʨʳʪʦʛʦ (ʧʫʩʪʦʛʦ) ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʞʠʣʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʘʡʦʥʘʭ ʛ. ɸʣʤʘʪʳ. ɸʨʭʠʪʝʢʪʦʨʳ ʨʘʙʦʪʘʶʱʠʝ ʥʘʜ 

ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʷ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ 

ʦʧʨʦʩ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, ʩʥʠʤʘʶʪ ʚʠʜʝʦ ʠ ʬʦʪʦ, ʧʨʦʚʦʜʷʪ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʪʝʣʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʚʳʙʨʘʥʥʦʡ ʢʘʨʪʝ ʨʘʡʦʥʘ (ʛʦʨʦʜʘ) ʦʙʦʟʥʘʯʘʶʪʩʷ 

ʢʦʥʪʫʨʳ ʟʜʘʥʠʡ ʠ ʛʨʘʥʠʮʳ ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺr ʩʦʪʘ ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʨʘʚʥʘ ʚʳʩʦʪʝ ʟʜʘʥʠʷ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʚʦʟʚʦʜʠʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʪʝʣʦ, 

ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʩʨʘʟʫ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʳʩʦʪʥʦʡ ʢʦʨʨʝʣʷʮʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʢʦʥʪʝʢʩʪʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʣʘʩʪʝʡ ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʪʝʣʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʤʦʛʫʪ ʦʙʦʟʥʘʯʠʪʴ 

ʥʝʛʘʪʠʚʥʳʝ, ʥʝʙʣʘʛʦʫʩʪʨʦʝʥʥʳʝ ʫʯʘʩʪʢʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʫʥʠʢʘʣʴʥʫʶ ʢʘʨʪʫ ʪʝʨʨʠʪʦʨʠʠ, ʪʨʝʙʫʶʱʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʫʯʝʥʥʦʡ ʢʘʨʪʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʚʦʜʠʪʴ ʚʳʝʟʜʥʳʝ ʨʘʙʦʪʳ ʧʦ 

ʠʟʫʯʝʥʠʶ ʤʝʩʪʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʴ ʬʦʪʦʬʠʢʩʘʮʠʶ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʚʦʜʷʪ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʜʘʥʥʳʤʠ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʦʪʤʝʯʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʦʙʣʘʩʪʠ, 

ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʜʝʣʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʫʯʘʩʪʢʠ ʚ ʦʙʲʝʤʥʦʡ 

ʬʦʨʤʝ ʜʣʷ ʪʦʛʦ, ʯʪʦ ʤʦʞʥʦ ʩʨʘʟʫ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʦʱʘʜʠ, ʚʳʩʦʪʝ 

ʧʦʜʣʝʞʘʱʠʭ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʫʯʘʩʪʢʦʚ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʠʩʢʠ 
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ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʣʠ 

ʟʘʨʠʩʦʚʢʠ.  

ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʩʪʘʣʠ ʛʣʘʚʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʧʦʷʚʣʝʥʠ ̫ ʚ ʛʦʨʦʜʝ ʫʥʠʢʘʣʴʥʳʭ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʕʪʦ ï ʨʝʢʘ ʄʘʣʘʷ ɸʣʤʘʪʠʥʢʘ ʠ ɹʦʣʴʰʦʡ ɸʣʤʘʪʠʥʩʢʠʡ 

ʢʘʥʘʣ (ʜʘʣʝʝ ï ɹɸʂ), ʘʨʳʢʠ (ʘʨʳʢʠ), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʛʦʨʦʜʩʢʠʤ 

ʫʣʠʮʳ. ɾʠʚʦʧʠʩʥʳʝ ʛʦʨʳ ʪʘʷʪ ʚ ʩʝʙʝ ʫʛʨʦʟʫ ʦʧʘʩʥʦʩʪʠ ʩʭʦʜʘ ʣʘʚʠʥ, ʩʝʣʝʡ, 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʠʩʪʦʨʠʠ ɸʣʤʘ-ɸʪʳ ʠʟʚʝʩʪʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʪʘʩʪʨʦʬʳ ʵʪʦ 

ʧʨʦʠʟʦʰʣʦ 28 ʤʘʷ 1887 ʛ. ʠ 22 ʜʝʢʘʙʨʷ 1910 ʛ., ʦʧʫʩʪʦʰʠʪʝʣʴʥʳʝ ʩʝʣʠ 1921, 

1956 ʠ 1973 ʛʛ., ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʘʟʚʠʪʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʛʦʨʦʜʩʢʠʝ ʚʦʜʥʳʝ ʧʫʪʠ  ʚʩʝʛʜʘ ʩʦʟʜʘʚʘʣʠ ʦʩʦʙʫʶ 

ʘʪʤʦʩʬʝʨʫ ʚ ʤʝʛʘʧʦʣʠʩʝ. ɸʨʳʢʠ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ 

ʠʥʞʝʥʝʨʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠ ʘʨʭʠʪʝʢʪʫʨʥʫʶ 

ʠʜʝʥʪʠʯʥʦʩʪʴ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. ʅʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʫʣʠʮ ʧʨʠʚʝʣʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ ʩʠʩʪʝʤʘ ʘʨʳʢʦʚ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʝʜʫʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʜʠʩʢʫʩʩʠʠ ʩʨʝʜʠ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʛʦʨʦʜʩʢʠʭ ʚʣʘʩʪʝʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʦ ʜʘʣʴʥʝʡʰʝʡ ʞʠʟʥʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ. ʄʥʦʛʠʝ ʞʠʪʝʣʠ ʛʦʨʦʜʘ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʛʨʫʧʧ, ʘʨʭʠʪʝʢʪʦʨʳ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʤʥʝʥʠʷ, ʯʪʦ 

ʘʨʳʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʯʥʦʩʪʠ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʝʱʝ ʠ ʚ ʪʦʤ, 

ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʧʦʣʠʚʘ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʫʣʠʮ ʚ ʛ. ɸʣʤʘʪʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʨʦʜ ɸʣʤʘʪʳ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʛʦʨʦʜʦʚ, 

ʠʩʧʳʪʳʚʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ. ɸʢʪʠʚʥʳʝ ʤʝʨʳ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ 

ʛʦʨʦʜʩʢʠʤʠ ʚʣʘʩʪʷʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤʳ. ʅʘʧʨʠʤʝʨ, ʤʝʨʳ ʧʦ 

ʩʦʢʨʘʱʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʛʦʨʦʜʝ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʰʝʣ 

ʩʚʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʜʦʨʦʛ ʩʨʘʟʜʝʣʝʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɿʘʢʨʳʪʠʝ ʥʝʢʦʪʦʨʳʭ ʜʦʨʦʞʥʳʭ ʣʠʥʠʡ ʠ 

ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʚʝʣʦʩʠʧʝʜʥʳʝ ʠ ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʛʠ. ɺ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ 

ʯʨʝʟʤʝʨʥʳʡ ɻʥʪʫʟʠʘʟʤ ʧʦ ʧʦʚʦʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʝʣʦʩʠʧʝʜʥʳʭ ʜʦʨʦʛ ʧʨʠʚʦʜʠʪ 

ʢ ʫʥʠʯʪʦʞʝʥʠʝ ʟʝʣʝʥʳʭ ʛʘʟʦʥʦʚ ʚʦ ʤʥʦʛʠʭ ʧʘʨʢʘʭ ʠ ʩʢʚʝʨʘʭ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʝʨʝʞʥʘʷ ɹɸʂ ʧʨʠʦʙʨʝʣʘ ʭʦʨʦʰʫʶ ʙʣʘʛʦʫʩʪʨʦʝʥʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʦʚ ʠʥʢʣʶʟʠʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ. 

ɸʨʭʠʪʝʢʪʫʨʥʳʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʥʘʙʝʨʝʞʥʦʡ ɹɸʂ ʠ ʘʨʳʯʥʦʡ 

ʩʠʩʪʝʤʳ ʦʙʦʛʘʱʘʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ: 

ʫʥʠʢʘʣʴʥʳʤʠ ʬʦʥʪʘʥʘʤʠ ʠ ʙʘʩʩʝʡʥʘʤʠ, ʯʫʛʫʥʥʳʤʠ ʚʦʜʦʟʘʙʦʨʥʳʝ ʢʦʣʦʥʢʘʤʠ, 

ʟʝʣʝʥʳʤʠ ʟʘʙʦʨʘʤʠ ʠʟ ʢʘʨʘʛʘʯʘ. ɺʩʝ ʵʪʠ ʧʨʝʜʤʝʪʳ ʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʘ ʛʦʨʦʜʘ ʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʛʦ ʠʜʝʥʪʠʯʥʦʩʪʠ ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚ ʧʦʜ ʤʦʩʪʘʤʠ 

ɹʦʣʴʰʦʛʦ ɸʣʤʘʪʠʥʩʢʦʛʦ ʂʘʥʘʣʘ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʞʠʣʳʭ 

ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʷʪʩʷ ʟʜʘʥʠʷ, ʚʦʟʚʝʜʝʥʥʳʝ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. 
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ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʪʦ 5-9-ʵʪʘʞʥʳʝ ʧʘʥʝʣʴʥʳʝ ʜʦʤʘ, ʛʣʫʭʠʝ ʪʦʨʮʳ 5-9-ʵʪʘʞʥʳʭ 

ʞʠʣʳʭ ʜʦʤʦʚ ʥʝʥʘʭʦʜʷʪ ʠʤ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʦʯʝʥʴ ʯʘʩʪʦ ʩʦʟʜʘʶʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʢʨʠʤʠʥʘʣʴʥʦ ʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ʛʦʨʦʜʘ. 

ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʝʡ ʩʪʘʪʠʩʪʠʢʝ ʠʟ ʢʨʠʤʠʥʦʣʦʛʠʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʩʪʫʧʣʝʥʠʡ, 

ʩʦʚʝʨʰʘʝʤʳʭ ʚ ʛʦʨʦʜʝ, ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʯʘʩʪʢʘʭ ʩ ʛʣʫʭʠʤʠ ʪʦʨʮʘʤʠ ʞʠʣʳʭ 

ʜʦʤʦʚ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ 9-ʵʪʘʞʥʳʝ ʧʘʥʝʣʴʥʳʝ 

ʜʦʤʘ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦïʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʠʤʝʶʪ ʣʫʯʝʦʙʨʘʟʥʫʶ 

ʬʦʨʤʫʚ ʚ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʮʝʥʪʨʝ ʣʫʯʝʚʠʜʥʦʡ ʬʦʨʤʳ ʪʝʤʥʳʝ ʢʦʣʦʜʮʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʰʠʨʠʥʫ ʨʘʚʥʦʡ ʰʠʨʠʥʝ 9-ʵʪʘʞʥʦʛʦ ʜʦʤʘ ʠ ʚʳʩʦʪʫ ʨʘʚʥʦʡ 9-ʪʠ 

ʵʪʘʞʥʦʤʫ ʜʦʤʫ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʞʜʫ ʥʠʤʠ ʝʩʪʴ ʫʟʢʠʝ ʧʝʰʝʭʦʜʥʳʝ 

ʜʦʨʦʞʢʠ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ ʞʠʪʝʣʠ ʵʪʦʛʦ ʨʘʡʦʥʘ. ʕʪʠ ʫʯʘʩʪʢʠ ʨʘʡʦʥʘ ʥʝ 

ʦʩʚʝʱʝʥʳ, ʥʝ ʘʩʬʘʣʴʪʠʨʦʚʘʥ  rʠ ʩʦʟʜʘʶʪ ʢʨʠʤʠʥʘʣʴʥʦ ʦʧʘʩʥʳʝ ʟʦʥʳ ʨʘʡʦʥʘ, 

ʦʩʦʙʝʥʥʦ ʥʦʯʴʶ [74]. ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʝʛʘʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ 

ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ, ʚʦʟʚʦʜʠʤʳʭ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʭ 

ʦʙʲʝʤʥʦʝ ʪʝʣʦ ʤʦʛʫʪ ʠʤʝʪʴ ʟʘʤʢʥʫʪʳʝ ʪʨʝʫʛʦʣʴʥʳʝ ʬʦʨʤʳ ʠʣʠ ʧʦʣʫʦʪʢʨʳʪʳʝ 

ɻ-ʦʙʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʵʪʦʤ ʨʘʡʦʥʝ, ʚ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʠʥʮʠʧʘʤ  ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʚʨʝʤʝʥʥʳʝ ʘʨʪ-ʦʙʲʝʢʪʳ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʬʝʨʤʳ ʠ ʜʨ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʬʝʨʤʳ ʤʦʛʫʪ 

ʫʢʨʘʰʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʩʫʛ ʛʦʨʦʞʘʥ, ʥʦ ʠ ʩʪʘʪʴ ʥʦʚʳʤʠ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ ʜʣʷ 

ʤʥʦʛʠʭ ʞʠʪʝʣʝʡ.  

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ ʚ ʛʦʨʦʜʘʭ ʂʘʟʘʭʩʪʘʥʘ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʮʝʩʩ 

ʘʢʪʠʚʥʦʡ ʟʘʩʪʨʦʡʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʣʭr ʜʦʤʦʚ ʠ ʮʝʣʳʭ ʥʦʚʳʭ 

ʨʘʡʦʥʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʞʠʣʴʷ ʜʣʷ ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ. ʅʦ, ʚ 

ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʝʤʘʣʦ ʥʝʛʘʪʠʚʥʳʭ ʧʨʠʤʝʨʦʚ, ʦʩʦʙʝʥʥʦ ʩ 

ʪʦʯʝʯʥʳʤ ʚʦʟʚʝʜʝʥʠʝʤ ʥʦʚʳʭ ʟʜʘʥʠʡ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʛʦʨʦʜʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ 

ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʥʘʨʫʰʝʥʠʷ ʠʥʩʦʣʷʮʠʠ ʠ 

ʚʠʜʝʦʵʢʦʣʦʛʠʠ ʥʦʚʦʩʪʨʦʡʢʠ ʧʦʩʪʨʦʝʥʥʦʳʭ 16-ʵʪʘʞʥʳʭ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 9-

ʵʪʘʞʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ. ʕʪʦ ʩʪʦʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʡʛʝʨʠʤè ʥʘ 

ʫʣʠʮʝ ʈʦʟʳʙʘʢʠʝʚʘ, ʢʦʪʦʨʘʷ ʥʘʨʫʰʠʣʘ ʠʥʩʦʣʷʮʠʶ ʠ ʧʘʥʦʨʘʤʥʦʝ ʟʨʝʣʠʱʝ ʚ 9-

ʵʪʘʞʥʦʤ ʞʠʣʦʤ ʜʦʤʝ ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʥʩʦʣʷʮʠʠ ʚ ʠʥʪʝʨʴʝʨʝ 9-ʪʠ ʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ 

ʜʦʤʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʦʢʦʥʥʳʝ ʧʨʦʝʤʳ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʢʦʥ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʢʦʥʥʳʭ ʧʨʦʝʤʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ  ʬʘʩʘʜʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʦʚʝʨʥʫʪʴ ʦʢʦʥʥʳʝ ʧʨʦʝʤʳ ʚ 

ʩʪʦʨʦʥʫ ʟʘʧʘʜʘ, ʛʜʝ ʩʦʣʥʮʝʩʪʦʷʥʠʝ ʦʩʪʘʝʪʩʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. 

ʉ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 9-ʵʪʘʞʥʦʝ ʟʜʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʥʘ ʟʘʧʘʜ ʪʦʨʮʝʚʦʡ ʩʪʦʨʦʥʦʡ (ʧʦʯʪʠ 90 ʛʨʘʜʫʩʦʚ), ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʜʝʣʘʪʴ ʚʳʥʦʩ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʦʢʦʥʥʦʡ ʨʘʤʳ ʩʦ ʩʪʦʨʦʥʳ ʚʦʩʪʦʢʘ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʢʣʦʥ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʥʩʦʣʷʮʠʠ ʚ ʞʠʣʦʤ 

ʠʥʪʝʨʴʝʨʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʫʣʫʯʰʠʪ ʠʥʩʦʣʷʮʠʶ ʚʦ ʚʩʝʭ ʢʚʘʨʪʠʨʘʭ, ʥʝ ʙʫʜʝʪ 

ʟʘʪʝʥʷʪʴ ʩʦʩʝʜʥʠʝ ʦʢʥʘ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪ ʧʣʘʩʪʠʢʫ ʬʘʩʘʜʘ (ʇʨʠʣʦʞʝʥʠʝ ɺ). 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʢʦʤʧʦʟʠʮʠʠ ʨʝʰʝʥʠʷ ʞʠʣʳʭ 

ʦʙʲʝʢʪʦʚ, ʚʦʟʚʦʜʠʤʳʭ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʧʦʣʫʯʝʥʳ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʩ 

ʥʝʛʘʪʠʚʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʙʳʚʘʝʪ ʟʘʤʢʥʫʪʳʤ ʪʨʝʫʛʦʣʴʥʳʤ ʠ 

ʧʦʣʫʦʪʢʨʳʪʳʤ ʩ ɻ-ʦʙʨʘʟʥʦʡ ʬʦʨʤʦʡ ʧʦʜ 90%, ʠʤʝʶʱʘʷ ʚʳʩʦʪʫ, ʨʘʚʥʫʶ 5-ʤʫ ʠ 

9-ʤʫ ɻʪʘʞʘʤ ʧʘʥʝʣʴʥʳʭ ʜʦʤʦʚ. ʕʪʠ ʦʙʣʘʩʪʠ ʥʝ ʦʩʚʝʱʝʥ,r ʥʝ ʘʩʬʘʣʴʪʠʨʦʚʘʥ.r 

ʅʦ ʫ ʥʠʭ ʝʩʪʴ ʧʝʨʝʭʦʜʳ ʩ ʰʠʨʠʥʦʡ 1,20 ʩʤ, ʢʦʪʦʨʳʤʠ ʘʢʪʠʚʥʦ ʧʦʣʴʟʫʶʪʩʷ 

ʞʠʪʝʣʠ ʵʪʠʭ ʨʘʡʦʥʦʚ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʵʪʦʤ ʨʘʡʦʥʝ, ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ ʩʜʝʣʘʪʴ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʠʥʮʠʧʘʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʤʝʥʥʳʝ ʦʙʲʝʢʪʳʘʨʪ-ʦʙʲʝʢʪʳ, 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʬʝʨʤʳ ʠ ʜʨ. ɺʝʨʪʠʢʘʣʴʥʳʝ ʬʝʨʤʳ ʤʦʛʫʪ ʫʢʨʘʰʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʜʦʩʫʛ ʛʦʨʦʞʘʥ, ʥʦ ʠʩʪʘʪʴ ʥʦʚʳʤʠ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ ʜʣʷ ʤʥʦʛʠʭ ʞʠʪʝʣʝʡ 

(ʇʨʠʣʦʞʝʥʠʝ ɺ).   

ɸʨʭʠʪʝʢʪʦʨʘʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. 

ʆʧʳʪ Superkilen Park ʚ ʂʦʧʝʥʛʘʛʝʥʝ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʯʠʩʪʠʪʴ ʚʦʟʜʫʭ, ʥʦ ʠ 

ʜʘʝʪ ʠʤʧʫʣʴʩ ʧʦ ʩʥʠʞʝʥʠʶ ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʛʦʨʦʜʝ. ʂʦʥʮʝʧʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʘʨʢʘ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʧʨʠʥʮʠʧʝ ʫʯʘʩʪʠʷ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ ʨʘʡʦʥʘ. ɸʨʭʠʪʝʢʪʦʨʳ 

ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ ʨʝʰʝʥʠʠ ʧʨʠʤʝʥʠʣʠ ʨʘʩʪʝʥʠʷ, ʦʙʲʝʢʪʳ ʤʘʣʳʭ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʞʠʪʝʣʷʤʠ ʠ ʩʚʷʟʘʥʥrʝ ʩ ʠʭ ʜʦʤʦʤ, 

ʛʦʨʦʜʦʤ ʠ ʩʪʨʘʥʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʛʦʨʦʜʝ ʧʦʷʚʠʣʠʩʴ ʧʘʨʢ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʨʘʟʣʠʯʥʳʝ ʜʝʨʝʚʴʷ,ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʨʘʟʣʠʯʥʳʝʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʨʝʛʠʦʥʳ ʠ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʣʠʚʘʥʩʢʠʡ ʢʝʜʨ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʃʠʚʘʥʦʤ, ʘ, ɸʪʣʘʩʩʢʠʡ ʢʝʜʨ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ɸʪʣʘʩʢʠʤʠ ʛʦʨʘʤʠ ʤʝʞʜʫ 

ʄʘʨʦʢʢʦ ʠ ɸʣʞʠʨʦʤ ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʜʘʞʝ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʪʦʨʠʠ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʦʪ ʧʘʨʢ ʩʪʘʣ ʦʜʠʥ ʠʟ ʩʘʤʭr 

ʧʦʧʫʣʷʨʥʳʭ ʤʝʩʪ ʜʣʷ ʞʠʪʝʣʝʡ ʂʦʧʝʥʛʘʛʝʥʘ ʠ ʪʫʨʠʩʪʘʤʠ [116].  

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʮʝʥʢʫ ʧʝʰʝʭʦʜʥʳʭ 

ʜʦʨʦʛ ʚ ʢʚʘʜʨʘʪʝ ʫʣʠʮ (ʇʨʠʣʦʞʝʥʠʝ ɺ). ʉʘʠʥʘ-ʂʝʢʠʣʙʘʝʚʘ ʠɸʣʴ-ʌʘʨʘʙʠ-

ʈʳʩʢʫʣʙʝʢʦʚʘ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʜʦʨʦʛ, ʦʜʥʘ 

ʚʝʣʦʩʠʧʝʜʥʘʷ ʠ ʦʜʥʘ ʤʘʛʠʩʪʨʘʣʴʥʘʷ ʜʦʨʦʛʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚʩʝ ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʛʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ. ʆʢʦʣʦ 1 

200 000 ʯʝʣʦʚʝʢ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʝʪ ʚ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ (ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ɹʦʩʪʘʥʜʳʢʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ɸʣʤʘʪʳ). ʆʜʥʘʢʦ, ʙʣʘʛʦʜʘʨʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ 

ʥʝʩʢʦʣʴʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʝʞʝʜʥʝʚʥʦ ʥʘ 20-25 ʪʳʩ. ʯʝʣʦʚʝʢ. ɽʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʝʰʝʭʦʜʦʚ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ï ʵʪʦ ʭʦʨʦʰʦ ʙʣʘʛʦʫʩʪʨʦʝʥʥʘʷ ʥʘʙʝʨʝʞʥʘʷ ɹʦʣʴʰʦʡ ʨʝʢʠ ɸʣʤʘʪʠʥʢʘ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʥʘʙʝʨʝʞʥʘʷ ɹʦʣʴʰʦʛʦ ɸʣʤʘʪʠʥʢʦʛʦ ʢʘʥʘʣʘ ʷʚʣʷʝʪʩʷ  

ʠʟʣʶʙʣʝʥʥʳʤ ʤʝʩʪʦʤ ʧʨʦʛʫʣʢʠ, ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʠ ʙʝʛʘ ʜʣʷ ʞʠʪʝʣʝʡ ʜʘʥʥʦʛʦ 

ʨʘʡʦʥʘ ʠ ʛʦʨʦʞʘʥ ʠʟ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ. ʍʦʪʷ ʧʨʠʝʟʜ 15-20 ʪʳʩʷʯ ʯʝʣʦʚʝʢ 

ʚʨʝʤʝʥʥʳʡ, ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʰʝʭʦʜʥʳʭ  

ʜʦʨʦʛ. ʕʪʦʪ ʘʩʧʝʢʪ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʦʢʘ ʪʨʘʬʠʢʘ, ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʠʧʘʨʢʦʚʘʥʥʳʭ ʚʜʦʣʴ ʜʦʨʦʛ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 
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ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, ʣʶʜʝʡ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʩʘʤʦʢʘʪʘʤʠ, ʧʝʰʝʭʦʜʳ, ʨʦʜʠʪʝʣʠ ʩ 

ʢʦʣʷʩʢʘʤʠ ʠ ʪ.ʜ. ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ 

ʚʳʙʨʘʥʥʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. ɿʘʜʘʯʘ ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ 

ʥʝʜʦʩʪʘʪʢʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʣʶʜʝʡ ʚ 

ʚʳʙʨʘʥʥʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʫʣʫʯʰʝʥʠʶ ʢʦʤʬʦʨʪʥʦʛʦ, ʙʝʟʦʧʘʩʥʳʭ 

ʫʩʣʦʚʠʡ ʚ ʛʦʨʦʜʘʭ ʚʥʦʩʠʪ ʥʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ  ʧʨʦʮʝʩʩ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʦʩʪ 

ʛʦʨʦʜʦʚ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚʵʪʦʤ ʨʘʡʦʥʝ ʪʘʢʞʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ çʢʨʫʧʥʳʝè ʠ 

çʤʘʣʳʝè [117-119]. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʫʧʥʳʝ ʦʙʲʝʢʪʳ ʚʢʣʶʯʘʶʪ 

ʚ ʩʝʙʷ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʜʘʥʠʷ. ʄʘʣʳʝ ʦʙʲʝʢʪʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʢʣʶʯʘʶʪ ʤʠʥʠ-ʩʫʧʝʨʤʘʨʢʝʪʳ, ʤʘʛʘʟʠʥʳ, ʜʝʪʩʢʠʝ ʮʝʥʪʨʳ, 

ʘʧʪʝʢʠ, ʤʝʜʠʮʠʥʩʢʠʝ ʮʝʥʪʨʳ ʠ ʪ.ʜʨʫʛʠʝ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʙʦʣʴʰʠʝ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʝʨʚʳʭ ʵʪʘʞʘʭ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ʄʘʣʳʝ 

ʦʙʲʝʢʪʳ ʜʝʣʷʪ ʪʝʨʨʠʪʦʨʠʶ ʞʠʣʳʭ ʜʦʤʦʚ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ  ʦʮʝʥʢʝ ʢʦʤʬʦʨʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʰʝʭʦʜʦʚ ʠ 

ʙʝʟʦʧʘʩʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ. ʂʨʫʧʥʳʝ ʦʙʲʝʢʪʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʯʝʪʳʨʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʂʘʟʘʭʩʢʘʷ 

ʛʦʣʦʚʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ (ʂʘʟɻɸʉɸ), ʂʘʟʘʭʩʪʘʥʩʢʦ-

ʘʤʝʨʠʢʘʥʩʢʦʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂɸʋ) ʠ ʂʘʟʘʭʩʢʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ 

ʊ. ɾʫʨʛʝʥʦʚʘ (ʂʘʟʅɸʀ), ɸʢʘʜʝʤʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʩʪʘʪʠʩʪʠʢʠ, ʜʚʘ ʩʫʧʝʨʤʘʨʢʝʪʘ, 

ʦʜʠʥ ʦʙʰʠʨʥʳʡ ʪʦʨʛʦʚʳʡ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʮʝʥʪʨ, ʦʜʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ 

ʟʜʘʥʠʝ (ʙʘʥʢʠ), ʜʚʘʤʝʜʠʮʠʥʩʢʠʝ ʮʝʥʪʨʳ, ʯʝʪʳʨʝ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷ, ʧʷʪʴ 

ʰʢʦʣ (1 ʠʟ ʥʠʭ ʯʘʩʪʥʘʷ, ʯʝʪʳʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ) ʠ ʦʜʠʥ ʜʝʥʜʨʦʧʘʨʢ. ɹʳʣʘ 

ʚʳʙʨʘʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʫʢʘʟʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʇʦ ʦʩʷʤ 

ʪʨʘʥʩʧʦʨʪʥʳʝ/ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʛʠ, ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʟʜʝʣʝʥʘ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʩʝʢʪʦʨʘ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ ʉʝʢʪʦʨ 1 (ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ çʉè) ʉ2, ʉ3, 

ʉ4, ʉ4, ʉ5, ʉ6, ʉ7, ʉ8, ʉ9, ʉ10. ʅʘ ʢʘʨʪʝ ʦʪʤʝʯʝʥʳ ʦʙʰʠʨʥʳʝ ʦʙʲʝʢʪʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʝʰʝʭʦʜʥʳʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʜʦʨʦʛʠ, ʥʘʙʣʶʜʝʥʠʝ ʠ 

ʬʦʪʦʬʠʢʩʘʮʠʷ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʦʚ ʠʟ ʢʘʞʜʦʛʦ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ 

ʢʦʥʢʨʝʪʥʳʡ ʢʨʫʧʥʳʡ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʂʘʯʝʩʪʚʦ ʩʦʩʪʦʷʥʠʷ ʧʦʢʨʳʪʠʷ, 

ʰʠʨʠʥʘ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʚʝʱʝʥʠʝ ʫʣʠʮ ʠ ʧʣʦʪʥʦʩʪʴ 

ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʚʳʷʚʣʷʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 

ʧʝʰʝʭʦʜʥʳʭ ʫʣʠʮ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʘ ʧʝʰʝʭʦʜʦʚ 

(PCL) ʫʨʦʚʝʥʴ ʧʣʦʪʥʦʩʪʠ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʪʨʦʪʫʘʨʝ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʝʰʝʭʦʜʥʦʛʦ ʧʦʪʦʢʘ, ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʦ ʟʘʜʘʥʥʳʤ 

ʫʣʠʮʘʤ [120]. ɼʣʷ ʝʛʦ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʫʣʠʮʫ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʫʯʘʩʪʢʦʚ, ʚʳʜʝʣʷʷ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʫʯʘʩʪʢʠ ʫʣʠʮʳ (ʧʠʢʝʪʳ). ʕʪʠ ʧʠʢʝʪʳ 

ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʦʙʲʝʢʪʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʜʚʠʞʝʥʠʶ ʪʨʘʥʩʧʦʨʪʘ ʠʣʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʤ, ʛʜʝ ʪʨʦʪʫʘʨ ʨʘʩʰʠʨʷʝʪʩʷ ʠʣʠ ʩʫʞʘʝʪʩʷ. ʇʦʵʪʦʤʫ,ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʚʘʷ ʢʘʯʝʩʪʚʦ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʦʚʧʦ ʪʨʦʪʫʘʨʫ ʤʦʞʥʦ. ʀʥʜʝʢʩ PCL, ʯʝʣ/(ʤ 

ʤʠʥ), ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1) ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʝʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
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ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ ʠ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʪʨʦʪʫʘʨ. 

 

ὖὅὒ = Ὂά(ὴ) 

60Āὡʘʚ 
(1) 

 

ʛʜʝ Wʘʚ ï ʰʠʨʠʥʘ ʧʨʦʝʟʜʘ, 

Fm(ʨ) ï ʩʨʝʜʥʷʷ ʠʣʠ ʧʠʢʦʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ (ʧʣʦʪʥʦʩʪʴ) ʧʝʰʝʭʦʜʥʦʛʦ ʧʦʪʦʢʘ, 

ʯʝʣ/ʩ, ʟʥʘʯʝʥʠʝ Wʘʚ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʝʪʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʉʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ (2) ʦʧʨʝʜʝʣʷʝʪ ʧʣʦʪʥʦʩʪʴ Fm(p): 
 

Ὂά(ὴ) = 3600Āὔὸέὸὥὰ(ὴ) 

ὝίĀὲί(ὴ) 
(2) 

 

ʛʜʝ N ὸέὸὥὰ(ὴ) ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʰʝʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʯʝʨʝʟ 

çʚʠʨʪʫʘʣʴʥʳʝ ʚʦʨʦʪʘè ʟʘ ʦʙʱʝʝ ʚʨʝʤʷ ʚʩʝʭ ʟʘʤʝʨʳ (ʠʣʠ ʚ ʯʘʩ ʧʠʢ), ʯʝʣ.;  

ʊ ï ʚʨʝʤʷʥʘ ʦʜʥʦ ʠʟʤʝʨʝʥʠʝ;  

ίĀὲί(ὴ) ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ (ʠʣʠ ʚ ʯʘʩ ʧʠʢ) ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʥʘʯʝʥʠʷ PCL ʫʩʣʦʚʠʷ ʜʣʷ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʵʪʦʛʦ ʧʠʢʝʪʘ 

ʦʪʥʦʩʠʪʩʷ ʢʦʜʥʘ ʠʟ ʢʘʪʝʛʦʨʠʡ: ɸ-, ɸ, ɸ+ ï ʵʪʠ ʢʘʪʝʛʦʨʠʠ ʦʙʝʩʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʜʣʷ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʠʧʘ ʪʝʨʨʠʪʦʨʠʠ. B-, B, B+ ï ʵʪʠ ʢʘʪʝʛʦʨʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʠʥʠʤʘʣʴʥʳʡ 

ʢʦʤʬʦʨʪ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʦʚʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʫʣʠʮ. ʊʠʧ B- ʩʯʠʪʘʝʪʩʷ 

ʥʝʫʜʦʙʥʳʤ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ. C-, C, C+ ï ʵʪʠ ʢʘʪʝʛʦʨʠʠ ʦʙʝʩʧʝʯʠʪʴ 

ʤʠʥʠʤʘʣʴʥʳʡ ʢʦʤʬʦʨʪ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʦʚ ʚʜʝʣʦʚʳʝ ʨʘʡʦʥʳ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʳʝ ʟʦʥʳ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʥʝʢʦʤʬʦʨʪʥʳʝ ʜʣʷ ʞʠʣʳʭ 

ʨʘʡʦʥʦʚ, ʘ ʛʣʘʚʥʳʝ ʫʣʠʮʳ ʥʝʜʦʩʪʠʤʳ. D, E ï ʵʪʠ ʢʘʪʝʛʦʨʠʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʦʚ, ʪʘʢ, ʢʘʢ ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ 

ʤʦʛʫʪ ʩʪʘʪʴ ʥʝ ʢʦʤʬʦʨʪʥʳʤʠ ʠ ʦʧʘʩʥʳʤʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠ ̫ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

1. ʇʦʪʨʝʙʥʦʩʪʠ ʧʝʰʝʭʦʜʦʚ ʠ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ? 

2. ɽʩʪʴ ʣʠ ʘʚʪʦʙʫʩʥʳʝ ʦʩʪʘʥʦʚʢʠ? 

3. ʃʝʛʢʦ ʣʠ ʜʦʙʨʘʪʴʩʷ ʜʦ ʘʚʪʦʙʫʩʘ ʜʦ ʧʝʰʝʭʦʜʥʳʭ ʦʩʪʘʥʦʚʦʢ? 

4. ʅʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʭʦʜʦʚ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʦʩʪʘʥʦʚʢʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠʣʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ? 

5. ʇʨʝʜʧʨʠʥʷʪʳ ʣʠ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʦʩʦʙʳʭ ʛʨʫʧʧ ʛʨʘʞʜʘʥ? 

6.  ʅʘʣʠʯʠʝ ʦʩʚʝʱʝʥʠʷ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ? 

7. ʀʤʝʝʪʩʷ ʣʠ ʭʦʨʦʰʠʡ ʦʙʟʦʨ? 

8. ʍʦʨʦʰʦ ʣʠ ʦʙʦʟʥʘʯʝʥʳ ʚʝʣʦʩʠʧʝʜʥʳʝ ʜʦʨʦʞʢʠ ʨʷʜʦʤ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ? 

9. ʆʙʦʟʥʘʯʝʥʳ ʣʠ ʧʝʰʝʭʦʜʥʳʝ ʧʝʨʝʭʦʜʳ? 
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10. ʗʚʣʷʶʪʩʷ ʣʠ ʧʝʨʝʭʦʜʳ ʫʜʦʙʥʳʤʠ ʠ ʙʝʟʦʧʘʩʥʳʤʠ? 

11. ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʨʠʩʢ ʪʦʛʦ, ʯʪʦ ʧʝʰʝʭʦʜʳ ʥʝ ʚʦʩʧʦʣʴʟʫʶʪʩʷ 

ʧʦʜʟʝʤʥʳʤʠ ʠ ʥʘʜʟʝʤʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ? 

12. ʗʚʣʷʶʪʩʷ ʣʠ ʦʩʪʨʦʚʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤʠ ʠ 

ʙʦʣʴʰʠʤʠ ʜʣʷ  ʧʝʰʝʭʦʜʦʚ ʠ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ? 

ʇʨʦʩʧʝʢʪ ɸʣʴ-ʌʘʨʘʙʠ-ʫʣʠʮʘ ʉʘʠʥʘïɸʣʴ-ʌʘʨʘʙʠ ï ʛʣʘʚʥʳʡ ʧʨʦʩʧʝʢʪ 

ʛʦʨʦʜʘ ɸʣʤʘʪʳ ʠ, ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʛʦʨʘʤʠ ʭʨʝʙʪʘ çɿʘʠʣʠʡʩʢʠʡ 

ɸʣʘʪʘʫè. ʄʥʦʞʝʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʪʝʘʪʨʳ, 

ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʞʠʣʝr ʜʦʤʘ ʠ ʪ.ʧ. ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ 

ʧʨʦʩʧʝʢʪʝ ɸʣʴ-ʌʘʨʘʙʠ. ʕʪʦʪ ʧʨʦʩʧʝʢʪ ʠʤʝʝʪ ʧʦʣʫʢʨʫʛʣʫʶ ʬʦʨʤʫ ʠ ʧʝʨʝʪʝʢʘʝʪ 

ʩ ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨ ʠ ʩʦʝʜʠʥʷʝʪ ʛʦʨʦʜ ʩ ʧʨʠʛʦʨʦʜʥʳʤʠ ʨʘʡʦʥʘʤʠ. ʕʪʦ ʩ 

ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʦʩʪʦʯʥʘʷ ʦʙʲʝʟʜʥʘʷ ʜʦʨʦʛʘ ʠ ʩ ʟʘʧʘʜʥʦʡ 

ʩʪʦʨʦʥʳ ʧʝʨʝʩʝʢʘʝʪ ʫʣʠʮʫ ʉʘʠʥʘ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʯʘʩʪʴ ʧʨʦʩʧʝʢʪʘ ɸʣʴ-ʌʘʨʘʙʠ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʯʘʩʪʦʢ, ʥʘʯʠʥʘʶʱʠʡʩʷ 

ʩ ʫʣʠʮʳ ʂʝʢʠʣʙʘʡʫʣʳ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʫʣʠʮʝʡ ʉʘʠʥʘ. ʅʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʝʩʪʴ 

ʤʥʦʛʦ ʜʦʨʦʞʥʳʭ ʨʘʟʚʷʟʦʢ ʠ ʥʘʜʟʝʤʥʳʝ ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʛʠ. ɺ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʩʧʝʢʪ ɸʣʴ-ʌʘʨʘʙʠ ʩʦʝʜʠʥʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʞʠʣʦʡ ʨʘʡʦʥ ʩ 

ʜʝʥʜʨʘʨʠʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʞʠʪʝʣʝʡ ʧʦʩʝʪʠʪʴ ʜʝʥʜʨʦʧʘʨʢ (ʧʘʨʢ ʧʨʝʟʠʜʝʥʪʘ) 

ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʡ ʥʘʟʝʤʥʦʡ ʠ ʦʜʥʦʡ ʥʘʜʟʝʤʥʦʡ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛ. 

ʋʣʠʮʘ ʉʘʠʥʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʜʦʨʦʛʦʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʥʘ 

ʫʣʠʮʝ ʉʘʠʥʘ ʧʦʩʪʨʦʝʥʦ ʤʥʦʛʦ ʨʘʟʚʠʣʦʢ ʠ ʥʘʜʟʝʤʥʳʭ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ. 

ʋʣʠʮʘ ɸ. ʂʝʢʠʣʙʘʡʫʣʳ ʷʚʣʷʝʪʩʷ ʜʚʫʭʧʦʣʦʩʥʦʡ ʫʣʠʮʝʡ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʜʦʨʦʛʠ ʥʘʭʦʜʪ̫ʩʷ ʧʝʰʝʭʦʜʥʳʝ ʪʨʦʪʫʘʨ;r ʩ ʜʨʫʛʦʡ 

ʟʝʣʝʥʘʷ ʧʦʣʦʩʘ ʠ ʚʝʣʦʩʠʧʝʜʥʘʷ ʜʦʨʦʛʘ. ɺʝʣʦʜʦʨʦʞʢʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚʤʝʩʪʦ 

ʙʳʚʰʝʡ ʪʨʘʤʚʘʡʥʦʡ ʣʠʥʠʠ. ɺ ʥʘʯʘʣʝ 2000-ʭ ʚʩʝ ʪʨʘʤʚʘʡʥʳʝ ʣʠʥʠʠ ʚ ɸʣʤʘʪʳ 

ʙʳʣʠ ʜʝʤʦʥʪʠʨʦʚʘʥʳ, ʘ ʚʤʝʩʪʦ ʥʠʭ ʧʦʩʪʨʦʝʥʳ ʚʝʣʦʩʠʧʝʜʥʳʝ ʜʦʨʦʞʢʠ. 

ʄʝʨʦʧʨʠʷʪʠʝ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ çʛʦʨʦʜ ʜʣʷ ʣʶʜʝʡè. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʙʳʣʦ ʨʘʟʚʠʪʠʝ ʧʝʰʝʭʦʜʥʳʭ ʠ ʚʝʣʦʩʠʧʝʜʥʳʭ ʜʦʨʦʛ ʠ 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʰʠʥʳ ʚ ʛʦʨʦʜʝ. ʕʪʘ ʚʝʣʦʩʠʧʝʜʥʘʷ ʜʦʨʦʞʢʘ 

ʧʦʧʫʣʷʨʥʘ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʨʘʡʦʥʘ ʛʦʨʦʜʘ. ʇʦʤʠʤʦ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, ʵʪʘ ʜʦʨʦʛʘ 

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʶʜʴʤʠ ʥʘ ʩʢʫʪʝʨʘʭ, ʨʦʣʠʢʦʚʳʭ ʢʦʥʴʢʘʭ ʠ ʧʝʰʝʭʦʜʘʤʠ. 

ʋʣʠʮʘ ʂʝʢʠʣʙʘʡʫʣʳ ï ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʂʘʟʘʭʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʩʢʫʩʩʪʚ ʠʤʝʥʠ 

ʊ. ɾʫʨʛʝʥʦʚʘ (2 ʢʦʨʧʫʩ), ʄʝʛʘ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʠ ɹɸʂ. ɹʦʣʴʰʦʡ 

ɸʣʤʘʪʠʥʩʢʠʡ ʢʘʥʘʣ ï ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʫʣʠʮʳ ʂʝʢʠʣʙʘʡʫʣʳ ʚʳʰʝ 

ʫʣʠʮr ʊʦʨʘʡʛʳʨʦʚʘ ʜʦ ʧʨʦʩʧʝʢʪʘ ɸʣʴ-ʌʘʨʘʙʠ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʥʘʙʝʨʝʞʥʘʷ ɹʦʣʴʰʦʡ ɸʣʤʘʪʠʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʵʣʝʤʝʥʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɹʦʣʴʰʘʷ 

ɸʣʤʘʪʠʥʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʝʭ ʣʘʥʜʰʘʬʪʥʳʭ ʟʦʥʘʭ: ʛʦʨʥʦʡ, ʧʨʝʜʛʦʨʥʦʡ ʠ 

ʨʘʚʥʠʥʥʦʡ. ɺ 1971 ʛʦʜʫ ʧʦ ʧʨʦʝʢʪʫ ʩʦʚʝʪʩʢʠʭ ʠʥʞʝʥʝʨʦʚ ʙʳʣ ʩʦʟʜʘʥ ʚʦʜʥʳʡ 

ʢʘʩʢʘʜ ʧʦ ʨʫʩʣʫ ʄʘʣʦʡ ʈʝʢʘ ɸʣʤʘʪʠʥʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 28 ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʘʟʤʝʨʦʤ 8ʭ12, ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 600 ʤ. ʥʝʦʙʭʦʜʠʤʳʝ 

ʛʘʩʠʪʝʣʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʦʜʳ, ʟʘʱʠʪʘ ʛʦʨʦʜʘ ʦʪ ʥʘʚʦʜʥʝʥʠʡ ʠ ʥʘʚʦʜʥʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʤʠʢʨʦʢʣʠʤʘʪ ʧʫʪʝʤ ʦʭʣʘʞʜʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʚʦʟʜʫʭʘ ʚ ʣʝʪʥʶʶ 
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ʞʘʨʫ. ʉ 2012 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʝ ʙr ʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʠ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ 

ʦʪʜʳʭʘ ʛʦʨʦʞʘʥ. ʕʪʦ ï ʜʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ, ʩʧʦʨʪʠʚʥʳʝ ʠʥʚʝʥʪʘʨʠ ʩ 

ʚʢʣʶʯʝʥʠʝʤ, ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, ʚʜʦʣʴ ʥʘʙʝʨʝʞʥʦʡ ʦʨʛʘʥʠʟʦʚʘʥʦ 

ʭʦʨʦʰʝʝ ʦʩʚʝʱʝʥʠʝ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʥʝʙʦʣʴʰʠʝ 

ʬʦʨʤʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʝʨʝʞʥʘʷ ɹɸʂ ï ʵʪʦ 

ʙʣʘʛʦʫʩʪʨʦʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʢʦʪʦʨʳʤʠ ʛʦʨʦʞʘʥʝ ʘʢʪʠʚʥʦ ʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʥʦʝ 

ʚʨʝʤʷ ʩʫʪʦʢ. ʆʩʦʙʦ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʜ 

ʤʦʩʪʦʤ, ʢʦʪʦʨʦʝ ʨʘʥʴʰʝ ʙʳʣʦ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʫʯʘʩʪʦʢʦʤ ʥʘʙʝʨʝʞʥʦʡ. ʋʣʠʮʘ 

ʂʝʢʠʣʙʘʡʫʣʳ ʧʝʨʝʭʦʜʠʪ ʚ ʫʣʠʮʫ ʊʦʨʘʡʛʳʨʦʚʘ ʧʣʘʚʥʳʤ ʠʟʛʠʙʦʤ ʥʘ ʟʘʧʘʜ ʠ 

ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠ ʚʝʣʦʩʠʧʝʜʥʦʡ ʜʦʨʦʛ. ʇʝʰʝʭʦʜʥʘʷ 

ʜʦʨʦʛʘ ʚʜʦʣʴ ʫʣʠʮr ʂʝʢʠʣʙʘʡʫʣʳ ʪʘʢʞʝ ʧʨʦʪʝʢʘʝʪ ʠ ʩʦʝʜʠʥʷʝʪʩʷ ʩ 

ʚʝʣʦʩʠʧʝʜʥʦʡ ʜʦʨʦʛʦʡ, ʩʦʚʤʝʱʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʪʦʨʫʶ ʬʫʥʢʮʠʶï

ʧʝʰʝʭʦʜʥʦʡ ʜʦʨʦʛʠ. ʇʨʠ ʩʦʝʜʠʥʝʥʠʠ ʫʣʠʮ ʂʝʢʠʣʙʘʝʚʘ ʠ ʊʦʨʘʡʛʳʨʦʚʘ, 

ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʞʥʦʡ ʩʪʦʨʦʥʝ ʊʦʨʘʡʛʳʨʦʚʘ, ʠ 

ʚʝʣʦʩʠʧʝʜʥʘʷ ʠ ʧʝʰʝʭʦʜʥʘʷ ʜʦʨʦʛʘ ʧʨʦʭʦʜʠʪ ʧʦ ʝʛʦ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ. ʅʘ ʫʣʠʮʝ 

ʊʦʨʘʡʛʳʨʦʚʘ, ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʦʙʲʝʢʪʳ, ʢʘʢ ʛʦʨʦʜʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ˉ1, 4, 

ʟʜʘʥʠʝ ʂʘʟʘʭʩʪʘʥʩʢʦ-ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ (ʂɸʋ) ʠ ʰʢʦʣʳ ʧʨʠ 

ʂʘʟʘʭʩʢʦʡ ʛʦʣʦʚʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʫʣʠʮr ʊʦʨʘʡʛʳʨʦʚʘ ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʪʨʝʭ 

ʪʠʧʦʚ ʜʦʨʦʛ ï ʘʚʪʦʤʦʙʠʣʴʥʦʡ, ʚʝʣʦʩʠʧʝʜʥʦʡ ʠ ʧʝʰʝʭʦʜʥʦʡ. ʇʝʰʝʭʦʜʥʘʷ ʜʦʨʦʛʘ 

ʥʘʭʦʜʠʪʩʷ ʧʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʠ ʩʦʚʤʝʱʘʝʪʩʷ ʩ 

ʚʝʣʦʩʠʧʝʜʥʦʡ ʜʦʨʦʛʦʡ. ɼʝʨʝʚʴʷ ʨʘʩʪʫʪ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʫʶ ʪʝʥʴ ʚ ʞʘʨʢʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʋʣʠʮʘ ʈʳʩʢʫʣʙʝʢʦʚʘ ï 

ʩʝʚʝʨʥʘʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʯʘʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʧʘʨʘʣʣʝʣʴʥʘ 

ʫʣʠʮʘʤ ʊʦʨʘʡʛʳʨʦʚʘ. ʅʘ ʫʣʠʮʝ ʈʳʩʢʫʣʙʝʢʦʚʘ ʨʘʩʧʦʣʦʞʝʥʳ ʘʢʘʜʝʤʠʠ ʂʘʟɻɸʉɸ 

ʠ ʕʢʦʥʦʤʠʢʠ ʠ ʩʪʘʪʠʩʪʠʢʠ. ʕʪʘ ʫʣʠʮʘ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʚ 

ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʫʯʝʙʥʦʛʦ ʩʝʟʦʥʘ. ʋʚʝʣʠʯʝʥʠʝ ʜʥʝʚʥʦʛʦ 

ʧʦʪʦʢʘ ʣʶʜʝʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʜʣʷ 

ʚʥʝʩʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ. ʋʣʠʮr ʄʫʩʪʘʬʠʥʘ, ʅʘʚʦʠ, 

ʂʝʢʠʣʙʘʡʫʣʳ ʥʘʭʦʜʷʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʫʣʠʮʝ ɸʣʴ-ʌʘʨʘʙʠ ʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʫʣʠʮʝ ʉʘʠʥʘ. ʅʘ ʄʫʩʪʘʬʠʥʘ, ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʘʢ 

ʉʐ ˉ40 ʠ 45, ʧʨʦʜʫʢʪʦʚʳʝ ʩʫʧʝʨʤʘʨʢʝʪʳ çʄʘʛʥʫʤè, çʆʨʙʠʪʘè, ʜʝʪʩʢʘʷ 

ʧʦʣʠʢʣʠʥʠʢʘ, ʙʘʥʢʟʜʘʥʠʝ. ʇʝʰʝʭʦʜʥʳʝ ʜʦʨʦʛʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʦʙʝʠʤ 

ʩʪʦʨʦʥʘʤ ʫʣʠʮʳ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʫʣʠʮʳ ʄʫʩʪʘʬʠʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʫʣʠʮʝ 

ʊʦʨʘʡʛʳʨʦʚʘ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɿʜʝʩʴ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʫʣʠʮʘ 

ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʠʤʝʝʪ ʯʝʪʳʨʝ ʧʦʣʦʩʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʧʦ ʩʝʨʝʜʠʥʝ ʠʤʝʝʪ 

ʰʠʨʦʢʠʡ ʧʝʨʝʫʣʦʢ ʩ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʭʚʦʡʥʳʝ ʜʝʨʝʚʴʷ, 

ʫʣʠʯʥʳʝ ʮʚʝʪʳ ʠ ʛʘʟʦʥʳ. ʇʝʰʝʭʦʜʥʳʝ ʜʦʨʦʛʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ 

ʰʦʩʩʝ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʫʣʠʮʳ ʄʫʩʪʘʬʠʥʘ ʙʣʘʛʦʫʩʪʨʦʝʥʘ ʩʢʘʤʝʡʢʘʤʠ, ʬʦʥʘʨʷʤʠ 

ʠ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ.  

ʅʘ ʫʣʠʮʝ ʅʘʚʦʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩʨʝʜʥʠʝ ʰʢʦʣʳ ˉ60, 68 ʧʦ ʫʣʠʮʝ ʅʘʚʦʠ ʠ 

ʩʫʧʝʨʤʘʨʢʝʪ "ʄʘʛʥʫʤ", ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʨʷʜ ʜʝʪʩʢʠʭ ʩʘʜʦʚ, ʘ 

ʪʘʢʞʝ ʨʘʟʤʝʱʝʥ ʢʨʫʧʥʝʡʰʠʡ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ 
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"ʐʘʭʨʠʩʪʘʥ". ʕʪʦʪ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʠʤʝʝʪ ʨʘʟʚʠʪʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ 

ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʢʚʘʜʨʘʪʘ ʫʣʠʮ: ʂʝʢʠʣʙʘʝʚʘ-ʅʘʚʦʠ, ʊʦʨʘʡʛʳʨʦʚʘ-

ʈʳʩʢʫʣʙʝʢʦʚʘ. ɺʥʫʪʨʠ ʵʪʦʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʤʝʝʪʩʷ 

ʯʘʩʪʥʘ ̫ ʰʢʦʣʘ ʜʣʷ ʜʝʪʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʜʝʪʩʢʠʡ ʩʘʜ, ʥʝʩʢʦʣʴʢʦ 

ʤʠʥʠʤʘʨʢʝʪʦʚ, ʦʬʠʩʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ. ʅʘ ʵʪʦʡ ʢʘʨʪʝ ʧʦʢʘʟʘʥʳ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʫʣʠʮ ʉʘʠʥʘ-ʂʝʢʠʣʙʘʡʫʣʳ, ɸʣʴ-ʌʘʨʘʙʠ-ʈʳʩʢʫʣʙʝʢʦʚʘ, ʜʝʩʷʪʴ 

ʞʠʣʳʭ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʦʙʰʠʨʥʳʝ ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ.  ʂʘʞʜʘʷ ʫʣʠʮʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʝʰʝʭʦʜʥʳʭ ʫʣʠʮ (ʇʨʠʣʦʞʝʥʠʝ ɺ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʰʝʭʦʜʥʘʷ ʩʝʪʴ ʛʦʨʦʜʘ ɸʣʤʘʪʳ ʠʤʝʝʪ ʩʣʦʞʥʫʶ 

ʩʪʨʫʢʪʫʨʫ. ʆʥʘ ʩʦʯʝʪʘʝʪʩʷ ʩ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪɹʁ , ʩ ʘʨʳʯʥʦʡ ʩʠʩʪʝʤʦʡ, ʩ 

ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʩ ʚʝʣʦʩʠʧʝʜʥʦʡ ʜʦʨʦʛʦʡ ʠ ʪ.ʜ 

(ʇʨʠʣʦʞʝʥʠʝ ɺ). ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʦʨʦʛ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ 

ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. ʉʝʪʢʘ ʛʦʨʦʜʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʠʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ 

ʦʙʝ̡ʢʪʘʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʢʘʞʜʦʤ ʨʘʡʦʥʝ. ʊʝʤ, ʥʝ ʤʝʥʝʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 

ʚʦʧʨʦʩʳ ʩʤʝʰʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛ ʩ ʚʝʣʦʩʠʧʝʜʠʩʪʘʤʠ ʠ 

ʣʶʜʴʤʠ ʥʘ ʩʢʫʪʝʨʘʭ. ɽʱʝ ʦʜʥʠʤ ʢʨʠʪʠʯʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʥʝʩʦʙʣʶʜʝʥʠʝ 

ʫʢʣʦʥʘ ʧʘʥʜʫʩʦʚ ʧʦ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʠ ʵʪʦ ʧʨʦʙʣʝʤʘ ʦʩʦʙʝʥʥʦ 

ʫʩʫʛʫʙʣʷʝʪʩʷ ʚ ʟʠʤʥʠʝ ʠ ʚʝʩʝʥʥʠʝ ʩʝʟʦʥʳ ʚ ʧʝʨʠʦʜ ʩʥʝʛʘ ʠ ʜʦʞʜʝʡ. ʇʨʠʯʠʥʳ 

ʧʣʦʭʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʦʧʘʩʥʦʩʪʴ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʤʥʦʛʠʝ ʫʣʠʮ r ɸʣʤʘʪʳ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʩ ʯʝʪʢʠʤ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦʣʦʩ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʠ ʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʝʰʝʭʦʜʥʳʝ ʧʝʨʝʭʦʜʳ ʠ ʦʩʪʘʥʦʚʢʠ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ. ʕʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʚʩrʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʝʰʝʭʦʜʦʚ. ɽʱʝ ʦʜʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʫʩʪʘʥʦʚʢʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʧʝʨʝʢʨʝʩʪʢʝ ʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʞʠʣʳʭ ʟʜʘʥʠʡ (ʇʨʠʣʦʞʝʥʠʝ ɺ). 

ɺ ʛʦʨʦʜʝ ɸʣʤʘʪʳ ʩʧʝʮʠʘʣʠʩʪʳ ʊʨʘʥʩʪʝʣʝʢʦʤ ɸʆ ʟʘʧʫʩʪʠʣʦ ʩʠʩʪʝʤʫ çʋʤʥʳʡ 

ʧʝʰʝʭʦʜʥʳʡ ʧʝʨʝʭʦʜè. ʇʨʦʝʢʪ ʨʝʘʣʠʟʦʚʘʥ ʚ ʧʠʣʦʪʥʦʤ ʨʝʞʠʤʝ ʚ ʛ.ʤʠʢʨʦʨʘʡʦʥ 

ʐʘʥʳʨʘʢ. ɽʛʦ ʮʝʣʴ ï ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ 

ʜʘʪʯʠʢʘʤ, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʚʝʱʘʶʪ ʩʝʢʮʠʶ ʜʦʨʦʛʠ, çʫʤʥʳʡ 

ʧʝʰʝʭʦʜʥʳʡ ʧʝʨʝʭʦʜè ʧʦʟʚʦʣʷʝʪ ʙʝʟʦʧʘʩʥʦ ʧʝʨʝʭʦʜʠʪʴ ʜʦʨʦʛʫ ʥʦʯʴʶ. ʂʦʛʜʘ 

ʧʝʰʝʭʦʜ ʦʙʥʘʨʫʞʝʥ ʦʜʥʠʤ ʠʟ ʜʘʪʯʠʢʦʚ, ʩʠʛʥʘʣ ʧʝʨʝʜʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʪʝʤ ʩʘʤʳʤ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʢʣʶʯʝʥʠʝ ʩʚʝʪʦʚʳʭ 

ʪʘʙʣʦ çʆʩʪʦʨʦʞʥʦ, ʧʝʰʝʭʦʜ!è ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʚʠʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʚʦʜʠʪʝʣʷ ʦ ʪʦʤ, ʯʪʦ ʚʧʝʨʝʜʠ ʧʝʰʝʭʦʜʥʳʡ ʧʝʨʝʭʦʜ, ʯʪʦ 

ʥʘ ʥʝʤ ʝʩʪʴ ʣʶʜʠ. ʂʦʤʧʣʝʢʩ ʧʨʠʦʙʨʝʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘ ʪʝʭ ʫʯʘʩʪʢʘʭ ʜʦʨʦʛ, 

ʛʜʝ ʧʝʰʝʭʦʜʥʳʡ ʧʝʨʝʭʦʜ ʧʣʦʭʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. 

ʉʠʩʪʝʤʘ ʪʘʢʞʝ ʠʤʝʝʪ ʚʠʜʝʦʢʘʤʝʨʫ, ʦʙʟʦʨʥʳʡ ʩʢʘʥʝʨ ʠ ʦʪʣʠʯʥʫ  ʁʜʝʪʘʣʠʟʘʮʠʶ. 

ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʮʠʷ ʟʝʙʨ. ɺʘʞʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ ʥʦʚʠʥʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʠʜʠʤʦʩʪʠ 

ʧʝʨʝʭʦʜʘ ʚ ʟʠʤʥʶʶ ʥʦʯʴ ʚ ʫʩʣʦʚʠʷʭ ʪʫʤʘʥʘ, ʜʦʞʜʷ ʠ ʩʥʝʛʦʧʘʜʘ. ʅʘʧʨʘʚʣʝʥʥʳʡ 

ʩʚʝʪ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʧʝʨʝʭʦʜ ʠ ʣʶʜʝʡ ʥʘ ʥʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʷʨʢʠʝ ʩʚʝʪʦʚʳʝ 

ʤʘʨʢʠʨʦʚʢʠ ʥʝʠʟʥʦʰʝʥʳ ʢʦʣʝʩʘʤʠ ʠ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʠʟʜʘʣʝʢʘ ʩʠʩʪʝʤʘ 
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ʧʦʜʢʣʶʯʝʥʘ ʢ ʫʜʘʣʝʥʥʦʡ ʥʘʩʪʨʦʡʢʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʞʠʤʳ. ʕʪʦ ʫʜʘʣʝʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʧʝʰʝʭʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʠ ʘʚʘʨʠʡʥʦʛʦ 

ʦʧʦʚʝʱʝʥʠ ̫ ʚ ʩʣʫʯʘʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʋʩʪʨʦʡʩʪʚʦ 

ʨʘʙʦʪʘʝʪ ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʝʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʦʙʣʘʢʘè ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʯʝʨʝʟ GSM (3G), LoRa, NB-IoT ʠ XNB ʢʘʥʘʣʳ. ɸʆ çʊʨʘʥʩʪʝʣʝʢʦʤè ʧʣʘʥʠʨʫʝʪ 

ʜʘʣʴʥʝʡʰʝʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʵʪʦʛʦʩʠʩʪʝʤʳ, ʠ ʨʘʟʚʠʚʘʪʴ 

ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʝʢʪʳ ʚ ɸʣʤʘʪʳ ʠ ʂʘʟʘʭʩʪʘʥʝ ʚ ʮʝʣʦʤ. ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚʠʜʝʦʢʘʤʝʨ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʧʝʨʝʢʨʝʩʪʢʘʭ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʇʨʠʣʦʞʝʥʠʝ ɺ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʦʣʴ ʚʠʜʝʦʢʘʤʝʨ ʚ 

ʧʦʚʳʰʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʩʦʙʦ. 

ʉ ʧʦʤʦʱʴʶ ʬʠʢʩʘʮʠʠ ʚʠʜʝʦʢʘʤʝʨ ʚʳʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʨʥʳʝ ʩʠʪʫʘʮʠʡ, 

ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴʰʘʷ ʧʦʤʦʱʴ ʚ 

ʨʘʩʢʨʳʪʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʜʝʣ.  

ʀʟʫʯʝʥʠʝ ʤʝʩʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ, ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, 

ʬʦʪʦʬʠʢʩʘʮʠʠ ʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʣʠʯʝʩʪʚʝ ʝʞʝʜʥʝʚʥʳʭ ʧʝʰʝʭʦʜʦʚ 

ʧʨʠʚʝʣʘ ʢ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʘʤ. ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ:  

1. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʦʯʥʳʝ ʦʩʚʝʱʝʥʠ ̫ ʧʝʰʝʭʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ 

ʦʙʝʩʧʝʯʠʚʘʪʁ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʜʝʡ ʥʦʯʴʶ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʚ 

ʨʘʡʦʥʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ.  

2. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʫʣʠʯʥʳʭ ʬʦʥʘʨʝʡ.  

3. ɿʝʣʝʥʘʷ ʧʦʣʦʩʘ ʤʝʞʜʫ ʜʦʨʦʛʦʡ ʠ ʪʨʦʪʫʘʨʦʤ ʚʠʟʫʘʣʴʥʦ ʧʨʦʚʦʜʠʪʩʷ 

ʛʨʘʥʠʮʘ ʜʣʷ ʧʝʰʝʭʦʜʦʚ ʠ ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

4. ɺʝʣʦʩʠʧʝʜʥʳʝ ʧʫʪʠ ʚʥʦʩʷʪ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ.  

5. ɸʨʳʯʥʘʷ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʪʦʧʣʝʥʠʶ ʜʦʨʦʛ.  

6. ʈʘʟʜʝʣʝʥʠʝ ʧʦʣʦʩʳ, ʧʝʰʝʭʦʜʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʨʦʛʠ.  

7. ɸʚʪʦʙʫʩʥʘʷ ʣʠʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʘʩʩʘʞʠʨʘʤ ʥʝ ʩʪʦʷʪʴ ʚ ʧʨʦʙʢʝ.  

9. ʅʘʜʟʝʤʥʳʡ ʧʝʨʝʭʦʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʝʟʜʘ ʯʝʨʝʟ 

ʛʣʘʚʥʫʶ ʜʦʨʦʛʫ.  

ʂ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ:  

1. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʧʘʨʢʦʚʘʥʥʳʭ ʤʘʰʠʥ ʩ ʟʘʝʟʜʦʤ ʥʘ ʪʨʦʪʫʘʨʳ, 

ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʶʪ ʧʝʰʝʭʦʜʦʚ ʦʙʭʦʜʠʪʴ ʠʭ. 

2. ʉʦʟʜʘʥʠʝ ʪʦʣʴʢʦ ʚʝʣʦʩʠʧʝʜʥʳʭ ʜʦʨʦʞʝʢ ʙʝʟ ʪʨʦʪʫʘʨʳ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʚʝʣʦʩʠʧʝʜʠʩʪʳ ʜʝʣʷʪ ʜʦʨʦʛʫ ʩ ʧʝʝhʭʦʜʳ.  

3. ʅʝʪ ʦʩʪʘʥʦʚʦʢ ʜʣʷ ʵʣʝʢʪʨʦʩʘʤʦʢʘʪʦʚ, ʧʦʵʪʦʤʫ ʦʥʠ ʙʝʩʧʦʨʷʜʦʯʥʦ 

ʨʘʟʙʨʦʩʘʥʳ ʧʦ ʪʨʦʪʫʘʨʫ ʠ ʤʝʰʘʶʪ ʧʝʰʝʭʦʜʘʤ. 

4. ɻʫʩʪʘʷ ʟʝʣʝʥʴ çʩʲʝʜʘʝʪè ʩʚʝʪ ʦʪ ʫʣʠʯʥʳʭ ʬʦʥʘʨʝʡ, ʩʦʟʜʘʚʘʷ ʙʦʣʴʰʝ 

ʪʝʤʥʦʪʳ.  

5. ʆʪʩʫʪʩʪʚʠʝ ʧʘʥʜʫʩʦʚ ʩʦʟʜʘʶʪ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

6. ʋʟʢʠʝ ʪʨʦʪʫʘʨʳ ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʟʚʠʚʘʪʴ ʠʭ ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 
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7. ʅʘʣʠʯʠʝ ʩʪʦʣʙʦʚ, ʫʢʘʟʘʪʝʣʝʡ ʨʘʟʤʝʱʝʥʥʳʭ ʧʨʷʤʦ ʧʦʩʝʨʝʜʠʥʝ 

ʪʨʦʪʫʘʨʦʚ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʧʣʦʱʘʜʴ ʧʝʰʝʭʦʜʥʦʡ ʜʦʨʦʛʠ ʠ ʩʦʟʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ. 

ʄʝʪʦʜ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʘ ʧʝʰʝʭʦʜʦʚ (PCL) ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ.   

ɹʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʦʚʝʜʝʥʠʝ 

ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʠ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʫʯʘʩʪʥʠʢʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʚʦʩʧʨʠʥʠʤʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ [120, ʨ. 923-927; 121]. ʈʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʭʦʜʴʙʳ ʧʝʰʢʦʤ. ʀʩʭʦʜʷ ʠʟ ʟʘʷʚʣʝʥʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ, ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʠ ʧʝʰʝʭʦʜʦʚ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʢʘʢ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʫʣʠʯʥʦʛʦ ʜʠʟʘʡʥʘ, ʚʢʣʶʯʘʷ 

ʛʣʘʚʥʳʝ ʫʣʠʮʳ, ʧʝʨʝʫʣʢʠ ʠ ʪʨʦʪʫʘʨʳ, ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʦ ʚʘʞʥʦʩʪʠ ʰʠʨʦʢʠʭ 

ʚʝʣʦʩʠʧʝʜʥʳʭ ʜʦʨʦʞʝʢ ʠ ʦʪʜʝʣʝʥʠʷ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ 

ʧʝʰʝʭʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʋʜʘʣʝʥʠʝ ʧʘʨʢʦʚʢʠ ʨʷʜʦʤ ʩ ʚʝʣʦʩʠʧʝʜʥʳʤʠ ʜʦʨʦʞʢʠ 

ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʶʪ ʚʦʩʧʨʠʷʪʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʇʨʠʣʦʞʝʥʠʝ ɺ).  

 

ɺʳʚʦʜʳ ʧʦ ʚʪʦʨʦʤʫ ʨʘʟʜʝʣʫ: 

1. ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ çʫʤʥʳʡ ʛʦʨʦʜè ʧʦʟʚʦʣʠʣ 
ʦʧʨʝʜʝʣʠʪʴ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ. ʉʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ 

ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ çʫʤʥʦʛʦ 

ʛʦʨʦʜʘè. ʆʧʨʝʜʝʣʝʥʳ ʰʝʩʪʴ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʤʥʳʡ ʛʦʨʦʜ: 

çʋʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝè, çʋʤʥʳʝ ʣʶʜʠè, çʋʤʥʘʷ ʞʠʟʥʴè, çʋʤʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴè, 

çʋʤʥʘʷ ʵʢʦʥʦʤʠʢʘè, çʋʤʥʘʷ ʩʨʝʜʘè. ɸʢʮʝʥʪ ʥʘ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʢʨʠʪʝʨʠʝʚ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʛʦʨʦʜ çʫʤʥʳʤè. 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʥʘʮʝʣʝʥʥʳʭ 

ʥʘ ʨʝʰʝʥʠʝ ʨʘʟʥʳʭ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʧʳʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ çʫʤʥʳʭ ʛʦʨʦʜʦʚè 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʟʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʠʤʠ 

ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. ɸʥʘʣʠʟ ʟʘʢʣʶʯʝʥʠʡ ʵʢʩʧʝʨʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʥʦʚʴ ʧʦʩʪʨʦʝʥʥʳʝ ʛʦʨʦʜʘ ï Palava, ʉʦʥʛʜʦ, ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʞʠʪʝʣʝʡ ʩʪʨʘʥʳ, ʤʝʩʪʥʳʝ ʦʙʳʯʘʡ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʕʪʠ ʬʘʢʪʦʨʳ ʫʩʫʛʫʙʣʷʶʪ ʧʨʦʙʣʝʤʳ ʥʝʨʘʚʝʥʩʪʚʘ 

ʢʘʢ ʚ ʘʩʧʝʢʪʝ ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʀʂʊ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʞʠʚʘʥʠʷ ʚ ʚʥʦʚʴ ʧʦʩʪʨʦʝʥʥʳʭ ʛʦʨʦʜʘʭ (ʧʨʠʤʝʨ Palava, ʉʦʥʛʜʦ). ʕʪʠ ʬʘʢʪʳ 

ʦʩʦʙʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʫʷʟʚʠʤʳʝ ʩʣʦʠ ʦʙʱʝʩʪʚʘ. ʇʦʵʪʦʤʫ, ʩʧʝʮʠʘʣʠʩʪʳ ʨʘʟʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʠʧʦʚ çʫʤʥʳʭ ʛʦʨʦʜʦʚè ʩʪʘʚʷʪ ʟʘʜʘʯʠ ʯʝʪʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ/ʦʙʳʯʘʠ 

ʩʪʨʘʥʳ. ɸʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʧʨʦʙʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʠʥʥʦʚʘʮʠʠ, ʧʦʠʩʢ ʥʦʚʳʭ ʠʜʝʡ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʬʦʨʪʥʦʡ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʵʪʦʤ ʧʣʘʥʝ, 

ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ.  

2. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʮʝʧʮʠʠ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʚ ʂʘʟʘʭʩʪʘʥʝ ʚʝʜʝʪʩʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʷʤ: Smart Building, ɽ-ʩʢʦʨʘʷ, Open Wi-Fi, ʄʦʥʠʪʦʨʠʥʛ ʚʳʩʦʪʥʳʭ 
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ʟʜʘʥʠʡ, Smart-ʣʠʬʪ, Smart-ʚʦʜʦʧʨʦʚʦʜ, ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʩʠʩʪʝʤʘ, ʕʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ (e-government), ʕʣʝʢʪʨʦʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʯʝʪʘ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʫʩʣʫʛ (ɸʉʂʋʂʋ), ʉʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʀʥʠʮʠʘʪʠʚʘ "Smart city". ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʀʩʢʫʩʩʪʚʝʥʥʦʛʦ ʀʥʪʝʣʣʝʢʪʘ ʥʘ ʙʘʟʝ ʇʘʨʢʘ 

ʂʨʝʘʪʠʚʥʳʭ ʀʥʜʫʩʪʨʠʡ.  

ʋʧʨʘʚʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʣʤʘʪʳ ʚʥʝʜʨʠʣʦ 

ʪʨʝʭʤʝʨʥʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ 3D-ʢʘʨʪʫ ʛʦʨʦʜʘ ɸʣʤʘʪʳ, ʘ ʪʘʢʞʝ ʧʘʩʧʦʨʪʘ ʞʠʣʳʭ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪʳ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʘʢʪʫʘʣʴʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʨʘʡʦʥʘ. ʊʘʢʞʝ, ʨʘʟʨʘʙʦʪʘʥʘ 2D-ʚ 

ʢʦʪʦʨʦʤ ʠʤʝʶʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʠʟʘʡʥ-ʢʦʜʘʭ ʟʜʘʥʠʡ, ʫʣʠʮ, ʘ ʪʘʢʞʝ ʧʘʩʧʦʨʪʘʭ 

ʞʠʣʳʭ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʠ ʠʭ ʩʪʘʪʫʩ. ʇʣʘʥʠʨʫʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʮʠʬʨʦʚʦʛʦ ʧʘʩʧʦʨʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʏʉ.  

ʆʜʥʘʢʦ, ʥʝʪ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʝ. ɸʥʘʣʠʟ ʦʙʝʩʧʝʯʝʥʠʷ ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʟʨʦʟʥʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʨʝʰʝʥʠʷ 

ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʙʳ 

ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʪʴ ʠ ʨʝʰʠʪʴ ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʘʩʧʝʢʪʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʫʯʝʪʘ ʤʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ï ʛʨʘʞʜʘʥʩʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʆʩʦʙʦ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʤʝʪʦʜʳ ʫʤʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʚʦʧʨʦʩʘʭ ʩʦʟʜʘʥʠʷ ʠʥʢʣʶʟʠʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚ ʧʨʠʰʝʜʰʠʭ ʚ ʫʧʘʜʦʢ, ʚ ʮʝʣʦʤ ʫʣʫʯʰʠʪʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

3. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʦʣʴ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʫʤʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʩ ʫʯʝʪʦʤ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʠ ʧʨʠʦʨʠʪʝʪʦʚ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ, 

ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ. ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ, ʷʚʣʷʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʤ 

ʘʥʘʣʦʛʦʤ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʨʝʜʳ ʠ ʚʳʩʪʫʧʘʝʪ ʥʦʚʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʧʨʦʙʠʨʦʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʣʶʙʳʭ ʘʩʧʝʢʪʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ, ʘʨʭʠʪʝʢʪʦʨʳ ʤʦʛʫʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʢʫʱʠʝ ʩʠʪʫʘʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ çʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚè ʤʦʞʝʪ ʠʤʝʪʴ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʥʪʝʛʨʘʮʠʷ ʟʥʘʥʠʡ ʠ ʤʝʪʦʜʦʚ ʠʟ 

ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʵʩʪʝʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʨʝʜʳ ʠ ʤʘʩʩʳ ʜʨʫʛʠʭ ʟʘʜʘʯ. ʎʠʬʨʦʚʳʝ ʪʨʝʭʤʝʨʥʳʝ 

ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʙʝʩʮʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʩʦʟʜʘʥʠʠ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ, ʘ ʛʣʘʚʥʦʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʥʝʦʙʭʦʜʠʤʘ ʪʱʘʪʝʣʴʥʘʷ 

ʧʨʦʨʘʙʦʪʢʘ ʚʦʧʨʦʩʘ ʫʯʘʩʪʠʷ ʛʦʨʦʞʘʥ ʚ ʨʝʰʝʥʠʠ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. ʆʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʴ 
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ʠʥʢʣʶʟʠʚʥʦʝ ʫʯʘʩʪʠʝ ï ʣʶʜʠ ʩ ʦʩʦʙʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ, ʧʦʞʠʣʳʝ 

ʣʶʜʠ, ʠʥʦʩʪʨʘʥʮʳ ʠ ʪ.ʜ. 

4. ʆʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘ ʧʨʠʤʝʨʝ 

ʛʦʨʦʜʘ ɸʣʤʘʪʳ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʨʝʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ çʟʘʱʠʱʘʶʱʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘè, ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʚ ʫʩʪʨʘʥʝʥʠʠ ʢʨʠʤʠʥʘʣʴʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʆʧʨʝʜʝʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʠʥʩʦʣʷʮʠʠ ʚ 

ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ ʚ ʩʚʷʟʠ ʩ ʪʦʯʝʯʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʳʭ 

ʚʳʩʦʪʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʨʝʜʫ ʛʦʨʦʜʘ. ɼʘʥʥʳʡ ʬʘʢʪ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʥʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʥʪʠʣʷʮʠʝʡ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀʟʫʯʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ 

ʧʝʰʝʭʦʜʥʳʝ ʪʨʦʪʫʘʨʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʢʦʤʬʦʨʪʥʦʩʪʠ. 

ʇʝʰʝʭʦʜʥʳʝ ʜʦʨʦʛʠ ʦʯʝʥʴ ʫʟʢʠʝ, ʠʤʝʶʪ ʭʘʨʘʢʪʝʨ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷï

ʧʝʰʝʭʦʜ, ʚʝʣʦʩʠʧʝʜʠʩʪʳ, ʘ ʪʘʢʞʝ ʝʟʜʫ ʥʘ ʩʘʤʦʢʘʪʘʭ ʠ ʤʦʧʝʜʘʭ. ʅʝʪ, 

ʟʘʧʨʝʱʘʶʱʠʭ ʟʥʘʢʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ 

ʚʦʧʨʦʩʘʤʠ ʚ ʩʣʫʯʘʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʅʝʪ ʚʠʟʫʘʣʴʥʳʭ ʠʣʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʠʥʩʪʨʫʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʩʚʝʜʦʤʣʷʶʱʠʭ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʩʪʦʣʠʮʳ ʚ ʩʣʫʯʘʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʥʝʪ ʢʦʥʢʨʝʪʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʩʪ ʩʙʦʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʧʝʮʠʘʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʣʶʜʝʡ 

ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ.    
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3 ɸʈʍʀʊɽʂʊʋʈʅɸʗ ʂʆʅʎɽʇʎʀʗ ʎʀʌʈʆɺʆʁ ʊʈɽʍʄɽʈʅʆʁ 

ʄʆɼɽʃʀ ɹɽɿʆʇɸʉʅʆɻʆ ɻʆʈʆɼɸ ɼʃʗ ʋʉʃʆɺʀʁ ʂɸɿɸʍʉʊɸʅɸ 

 

3.1 ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ɺ ʜʘʥʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʥʮʝʧʮʠʷ 

ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʜʣʷ ʫʩʣʦʚʠʡ ʂʘʟʘʭʩʪʘʥʘ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʨʘʟʨʘʙʦʪʘʪʴ ʮʠʬʨʦʚʫʶ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʢʘʢ ʜʣʷ 

ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʪʘʢ ʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʘʫʣʦʚ, ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ ʠ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʦʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʜ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʨʝʜʳ ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ï 

ʢʨʠʤʠʥʘʣʴʥʫʶ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʫʶ, ʩʝʡʩʤʠʯʝʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ (ʇʨʠʣʦʞʝʥʠʝ ɻ).  

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʦʮʠʘʣʴʥʳʝ ʘʢʪʳ, ʧʦʵʪʦʤʫ 

ʦʥʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʮʠʘʣʴʥʫʶ ʮʝʣʴ. ʇʦʥʷʪʠʝ ʩʦʮʠʘʣʴʥʳʡ ʫʨʙʘʥʠʟʤ ʦʟʥʘʯʘʝʪ ï

ʩʧʨʘʚʝʜʣʠʚʦʝ ʨʘʚʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʫʩʣʫʛ ʠ ʫʜʦʙʩʪʚ ʜʣʷ ʚʩʝʭ. ɺ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ 

ʫʩʣʦʚʠʡ ʂʘʟʘʭʩʪʘʥʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʚʠʪʴ ʠ ʫʩʠʣʠʪʴ ʨʦʣʴ ʩʦʮʠʘʣʴʥʦʛʦ 

ʫʨʙʘʥʠʟʤʘ. ɼʘʥʥʳʡ ʘʩʧʝʢʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʩʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʣʴʝʤ 

ʩʦʮʠʘʣʴʥʦ ʫʷʟʚʠʤʳʭ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ. ɼʘʥʥʘʷ ʤʝʨʘ, ʙʫʜʝʪ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ, ʪʘʢ, 

ʢʘʢ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʞʠʣʴʝ ʤʦʞʝʪ ʩʪʘʪʴ ʙʦʣʴʰʦʡ ʩʦʮʠʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ, ʘ ʪʘʢʞʝ ʦʙʦʩʪʨʠʪʴ ʩʠʪʫʘʮʠʠ ʩʚʷʟʘʥʥʳʝ ʩ ʢʨʠʤʠʥʘʣʴʥʦʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʜʣʷ ʙʝʟʜʦʤʥʳʭ ʷʚʣʷʝʪʩʷ 

ʙʦʣʴʰʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ [122, 123]. ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ 

3-D ʤʦʜʝʣʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʛʦʨʦʜʘ ɸʣʤʘʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ 

ʠʥʚʝʩʪʦʨʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʚʥʝʩʪʠ ʚ 

ʧʝʨʝʯʝʥʴ ʘʢʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʮʠʘʣʴʥʦʛʦ ʞʠʣʴʷ, ʭʦʩʪʝʣʦʚ ʠ 

ʪ.ʜ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʦʚʤʝʩʪʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʤʦʜʝʣʝʡ ʪʠʧʘ Airbnb, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʜʦʩʪʫʧ ʢ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ. ʈʝʰʝʥʠʝ ʞʠʣʠʱʥʳʭ 

ʚʦʧʨʦʩʦʚ ʩʦʮʠʘʣʴʥʦ ʫʷʟʚʠʤʳ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʚʥʝʩʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ, ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʢʨʠʤʠʥʘʣʴʥʳʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. ɺ ʮʝʣʦʤ, ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚ ʛʦʨʦʜʘʭ 

ʂʘʟʘʭʩʪʘʥʘ.  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʢʦʥʮʝʧʮʠʠ, ʷʚʣʷʝʪʩʷïʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜ ʩʦʮʠʘʣʴʥʦʝ ʞʠʣʴʝ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʜʦʣʛʦʩʪʨʦʷ ʠʣʠ ʟʘʙʨʦʰʝʥʥʳʭ ʟʜʘʥʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʛʦʨʦʜʘʭ ʂʘʟʘʭʩʪʘʥʘ ʝʩʪʴ ʟʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦ ʨʘʟʥʳʤ 

ʧʨʠʯʠʥʘʤ ʦʩʪʘʣʠʩʴ ʙʝʟ ʧʨʠʩʤʦʪʨʘ ʠ ʥʝ ʚʳʧʦʣʥʷʶʪ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ 

ʠʟʥʘʯʘʣʴʥʦ ʬʫʥʢʮʠʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʟʜʘʥʠʷ, ʨʘʡʦʥʳ, ʜʘʞʝ 

ʮʝʣʳʝ ʛʦʨʦʜʘ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʛʦʨʦʜʘ ʢʘʢ: ʏʘʛʘʥ, ɸʢʩʫʝʢ, ʇʨʠʦʟʝʨʩʢ, ʋʣʢʝʥ, 

ɾʝʤ (ʕʤʙʘï5), ʠ ʪ.ʜ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʦʚ 

ʂʘʟʘʭʩʪʘʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʙʣʠʟʣʝʞʘʱʠʝ ʟʘʙʨʦʰʝʥʥʳʝ ʨʘʡʦʥʳ, ʩ 

ʨʘʩʢʨʳʪʠʝʤ ʠʩʪʦʨʠʠ ʵʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʦʢʘʟʳʚʘʣʠ. 
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ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝʢʘʪʴ ʠʥʚʝʩʪʦʨʦʚ ʠʤʝʥʥʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʘʢʠʭ 

ʦʙʲʝʢʪʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʮʠʬʨʦʚʠʟʘʮʠʠ, ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʮʝʣʦʤ ʤʦʛʫʪ ʜʘʪʴ ʥʦʚʫʶ ʞʠʟʥʴ ʢʘʢ 

ʟʘʙʨʦʰʝʥʥʳʤ ʦʙʲʝʢʪʘʤ, ʪʘʢ ʠ ʥʝ ʜʝʡʩʪʚʫʶʱʠʤ ʛʦʨʦʜʘʤ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɼʘʥʥʳʡ 

ʘʩʧʝʢʪ, ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʨʘʟʨʘʙʦʪʢʫ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʛʦʨʦʜʦʚ, ʥʦ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʚ ʂʘʟʘʭʩʪʘʥʝ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʨʘʟʚʠʚʘʶʪʩʷ ʦʩʦʙʳʤ ʪʝʤʧʦʤ. ʈʝʘʣʠʟʘʮʠʷ 

ʜʘʥʥʦʡ ʠʜʝʡ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ. ʀʤʝʶʪʩʷ ʦʙʱʝʠʟʚʝʩʪʥʳʝ 

ʬʘʢʪʳ, ʯʪʦ ʪʘʢʠʝ ʥʝʜʦʩʪʨʦʝʥʥʳʝ ʠʣʠ ʟʘʙʨʦʰʝʥʥʳʝ ʦʙʲʝʢʪʳ ʩʦʟʜʘʶʪ 

ʢʨʠʤʠʥʘʣʴʥʦ ʦʧʘʩʥʳʝ, ʘ ʠʥʦʛʜʘ ʠ ʚʦʟʤʦʞʥʦ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠ ʦʧʘʩʥʳʝ ʟʦʥʳ. 

ʇʦʵʪʦʤʫ, ʪʦʣʴʢʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʦʙʝʟʦʧʘʩʠʪʴ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ, ʨʘʟʚʠʪʴ ʦʩʦʙʳʝ ʜʠʟʘʡʥʝʨʩʢʠʝ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʵʪʠʭ ʨʘʡʦʥʦʚ (ʇʨʠʣʦʞʝʥʠʝ ɻ).  

ʉʦʚʨʝʤʝʥʥʘʷ ʫʨʙʘʥʠʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʧʨʝʜʣʘʛʘʝʪ ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

"ʚʨʝʤʝʥʥʳʡ ʫʨʙʘʥʠʟʤ" ʠ "ʪʘʢʪʠʯʝʩʢʠʡ ʫʨʙʘʥʠʟʤ", ʢʦʪʦʨʳʝ ʧʨʠʟʳʚʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʤʝʨʳ ʢʘʢ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʣʫʯʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʥʠʟʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʩ ʫʯʘʩʪʠʝʤ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʩʧʦʥʩʦʨʦʚ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʳʝ 

ʛʦʨʦʜʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ [124]. ɺʚʝʜʝʥʠʝ "ʚʨʝʤʝʥʥʦʛʦ ʫʨʙʘʥʠʟʤʘ" ʧʨʝʜʣʘʛʘʝʪ 

ʬɻʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʚʨʝʤʝʥʥʦʝ ʟʘʥʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʮʝʣʴʶ ʝʛʦ 

ʦʞʠʚʣʝʥʠʷ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʧʣʦʱʘʜʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʜʦʣʞʥʳʤ 

ʦʙʨʘʟʦʤ. ɺ ʩʚʷʟʠ ʩ ʧʨʦʙʣʝʤʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʛʦʨʦʜʘ, ʪʘʢʠʤʠ ʢʘʢ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʙʶʜʞʝʪ ʠ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʝʢʪʦʚ 

ʧʦ ʧʝʨʝʩʪʨʦʡʢʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʢʨʫʧʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ, ʪʘʢʠʝ ʢʘʢ ʛʣʘʚʥʳʝ 

ʧʘʨʢʠ, ʮʝʥʪʨʘʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʛʣʘʚʥʳʝ ʫʣʠʮʳ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʚʘʨʪʘʣʳ ʠ 

ʥʘʙʝʨʝʞʥʳʝ. ɹʦʣʝʝ ʪʦʛʦ, ʪʘʢʠʝ ʧʨʦʝʢʪʳ ʦʙʳʯʥʦ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʚʳʜʝʣʝʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʠ ʤʝʥʴʰʝʤʫ ʚʥʠʤʘʥʠʶ ʢ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ.  

ʂʦʥʮʝʧʮʠʷ ʚʨʝʤʝʥʥʦʛʦ ʪʘʢʪʠʯʝʩʢʦʛʦ ʫʨʙʘʥʠʟʤʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʥʷʪʠʝʤ 

"ʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ" ʧʨʦʩʪʨʘʥʩʪʚʘ. ʕʪʦʪ ʪʝʨʤʠʥ ʦʪʨʘʞʘʝʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ ʫʨʙʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʯʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʞʝʩʪʚʘ ʛʦʨʦʜʩʢʠʭ ʮʠʢʣʦʚ. ʀʜʝʷ ʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʭʦʜʠʪ ʢʦʨʥʷʤʠ ʚ ʜʨʝʚʥʦʩʪʴ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʛʠʙʢʦʩʪʠ ʠ 

ʨʝʘʢʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʢʦʥʪʝʢʩʪ. ɺʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʢ ʵʪʦʤʫ 

ʷʚʣʝʥʠʶ ʚʦʟʨʦʩʣʦ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ, ʠʩʩʣʝʜʫʷ ʛʦʨʦʜʘ ɽʚʨʦʧʳ, ʘ ʪʘʢʞʝ 

ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʝ, 

ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ ʠ ʖʞʥʦʡ ɸʟʠʠ. ɻʦʨʦʜʘ ʧʨʠʥʠʤʘʶʪ ʢʨʘʪʢʦʩʨʦʯʥʳʝ 

ʩʪʨʘʪʝʛʠʠ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʚʨʝʤʝʥʥʦʛʦ ʫʨʙʘʥʠʟʤʘ ʠ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʚ ʨʘʤʢʘʭ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ Beekmans ʠ de Boer, ʵʪʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘʟʳʚʘʶʪʩʷ 

"ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤʠ ʛʦʨʦʜʩʢʠʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ", ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʠ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʥʝ ʫʯʪʝʥʥʦʡ ʚ 
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ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʝʤʝʥʥʳʡ ʫʨʙʘʥʠʟʤ ʤʦʞʝʪ ʩʪʘʪʴ 

ʯʘʩʪʴʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʧʦʢʘ 

ʥʝ ʙʫʜʝʪ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʦʩʪʦʷʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ. ɺʨʝʤʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʝʪ ʩʦʮʠʘʣʴʥʦʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʘ ʩʪʨʘʪʝʛʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʥʝʟʘʢʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʙʣʘʛʦʧʦʣʫʯʠʶ ʩʦʦʙʱʝʩʪʚʘ, ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʞʠʪʝʣʝʡ ʠ ʧʦʩʝʪʠʪʝʣʝʡ, 

ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪ ʫʯʘʩʪʠʝ ʚ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ [125]. ɸ ʪʘʢʞʝ ʚʨʝʤʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʠʤʝʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʪʜʘʯʫ, ʦʩʦʙʝʥʥʦ 

ʝʩʣʠ ʦʥʦ ʧʦʧʫʣʷʨʥʦ ʠ ʫʩʧʝʰʥʦ. ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʢʣʘʩʪʝʨʦʚ ʤʘʛʘʟʠʥʦʚ ʠʣʠ 

ʢʠʦʩʢʦʚ ʚʦʢʨʫʛ ʤʝʩʪʘ ʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʧʨʠʥʝʩʪʠ ʬʠʥʘʥʩʦʚʫʶ 

ʚʳʛʦʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʞʠʪʝʣʷʤ. ɼʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ 

ʪʘʢʠʭ ʤʝʩʪ, ʚʢʣʶʯʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʞʠʚʣʝʥʠʝ 

ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʦʚʳʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʟʝʤʣʠ ʠ ʜʦʩʪʠʞʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ, ʪʘʢʠʭ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ: ʦʙʳʯʥʦʝ ʠ ʯʨʝʟʚʳʯʘʡʥʦʝ. ʆʙʳʯʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʪʘʢʠʭ ʢʘʢ ʧʘʨʢʦʚʢʠ, ʩʢʣʘʜʳ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ. ʏʨʝʟʚʳʯʘʡʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤ/ʪʚʦʨʯʝʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʘʢʠʤ ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʣʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʙʳʪʠʡ (ʚʨʝʤʝʥʥʳʝ ʫʣʠʯʥʳʝ ʨʳʥʢʠ, ʛʦʨʦʜʩʢʠʝ ʩʘʜʳ, 

ʤʫʟʳʢʘʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʫʣʠʯʥʳʝ ʬʝʩʪʠʚʘʣʠ ʠ ʪ.ʜ.). 

ʉʦʙʳʪʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʨʝʤʝʥʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʠ ʩʯʠʪʘʶʪʩʷ ʯʘʩʪʴʶ ʚʨʝʤʝʥʥʦʛʦ ʫʨʙʘʥʠʟʤʘ. ʆʥʠ ʥʝ 

ʪʦʣʴʢʦ ʟʘʧʦʣʥʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʨʘʟʨʳʚ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʚʦʨʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʫʯʘʩʪʠʶ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʪʦʨʠʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʪʘʢʠʭ ʢʘʢ ʢʘʨʥʘʚʘʣʳ, 

ʷʨʤʘʨʢʠ, ʮʠʨʢʠ ʠ ʩʧʦʨʪʠʚʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ. ʕʚʦʣʶʮʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʥʘʯʘʣʘʩʴ ʩ ʪʦʛʦ, ʯʪʦ ʛʦʨʦʜʘ ʙʳʣʠ 

ʩʧʣʘʥʠʨʦʚʘʥʳ ʚʦʢʨʫʛ ʧʨʦʩʪʨʘʥʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʦʙʳʪʠʡ, ʥʘʧʨʠʤʝʨ, ʘʛʦʨʳ ʚ 

ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʭ ʛʦʨʦʜʘʭ [126]. ɺ ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʛʦʨʦʜʘʭ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 

ʛʦʨʦʜʘʭ ʩʦʟʜʘʚʘʣʠʩʴ ʬʦʨʤʘʣʴʥʳʝ ʟʦʥʳ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʩʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʤʘʩʩʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ ʨʘʥʝʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʢʨʘʠʥʘʭ ʛʦʨʦʜʦʚ, ʥʦ ʩʝʡʯʘʩ ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʘ ʛʦʨʦʜʩʢʦʛʦ 

ʬʝʩʪʠʚʘʣʷ ʩʪʠʤʫʣʠʨʫʝʪʩʷ, ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʦʨʛʘʥʠʟʫʶʪʩʷ ʠ ʧʨʦʚʦʜʷʪʩʷ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ [127]. ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʜʠʩʢʫʨʩʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʛʫʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʚ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʤʘʩʰʪʘʙʘ, ʪʝʤʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ [128]. ʄʘʩʰʪʘʙ 

ʤʝʨʦʧʨʠʷʪʠʷ ʦʪʨʘʞʘʝʪʩʷ ʚ ʚʳʙʨʘʥʥʦʤ ʤʝʩʪʝ ʜʣʷ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ. ʄʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʦʞʠʚʣʝʥʠʷ ʙʝʟʞʠʟʥʝʥʥʳʭ 
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ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʢʘʢ ʩʪʨʘʪʝʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʛʦʨʦʜʦʚ ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʫʥʠʢʘʣʴʥʦʩʪʠ, ʢʫʣʴʪʫʨʳ ʠ 

ʪʨʘʜʠʮʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʧʨʦʮʚʝʪʘʥʠʷ ʤʝʩʪʘ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʣʶʯʝʚʳʝ ʢʘʯʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʜʣʷ ʝʛʦ ʦʞʠʚʣʝʥʠʷ. 

ʂʦʥʮʝʧʮʠʷ çPlace-Makingè ʚʦʟʥʠʢʣʘ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪ ɼʞʝʡʥ ɼʞʝʡʢʦʙʩ ʠ 

ʋʠʣɹ̫ ʤʘ ʍ. ʋʘʡʪʘ ʚ 1960-ʭ ʛʦʜʘʭ. ʇʨʦʝʢʪ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ (PPS) 

ʨʘʟʨʘʙʦʪʘʣ ʧʦʜʭʦʜ çPlace-Makingè, ʢʦʪʦʨʳʡ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʚʷʟʳʚʘʥʠʠ ʣʶʜʝʡ ʯʝʨʝʟ ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʮʝʩʩ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʏʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʷ, ʦʮʝʥʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 

ʤʝʩʪ, ʚʢʣʶʯʘʶʪ:  

ʆʙʱʝʥʠʝ: ʩʦʟʜʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʤʝʥʘ ʤʝʞʜʫ 

ʣʶʜʴʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ: ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʢʪʠʚʥʦʩʪʝʡ ʠ ʬʫʥʢʮʠʡ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʣʶʜʝʡ ʠ ʜʝʣʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʞʠʚʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ. 

ɼʦʩʪʫʧ ʠ ʩʚʷʟʠ: ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʩʚʷʟʴ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ ʛʦʨʦʜʘ. 

ʂʦʤʬʦʨʪ ʠ ʠʤʠʜʞ: ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʘʪʤʦʩʬʝʨʳ, 

ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʫʥʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʩʪʘ ʠ ʝʛʦ ʠʜʝʥʪʠʯʥʦʩʪʴ. 

ʕʪʠ ʢʨʠʪʝʨʠʠ ʩʣʫʞʘʪ ʮʝʣʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʦʞʠʚʣʝʥʠʷ ʙʝʟʞʠʟʥʝʥʥʳʭ 

ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʡʦʥʦʚ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʧʝʰʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ 

ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʢʘʢ ʚʨʝʤʝʥʥʦʡ 

ʪʘʢʪʠʢʠ ʜʣʷ ʠʭ ʚʦʟʨʦʞʜʝʥʠʷ ʠ ʘʢʪʠʚʘʮʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʦʟʚʦʣʷʷ ʥʦʚʳʤ ʚʠʜʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʝʡʩʪʚʠʷʤ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʥʦʚʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʆʩʪʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʩʠʣʳ (ʚʦʚʣʝʯʝʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ), ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ (ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʚʢʣʶʯʝʥʠʝ 

ʩʦʦʙʱʝʩʪʚʘ), ʨʝʩʫʨʩʳ (ʙʶʜʞʝʪ, ʧʝʨʩʦʥʘʣ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ) ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʩʧʝʰʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʤʝʨ. 

ʂʦʥʪʝʢʩʪ: ʕʪʦ ʛʦʨʦʜʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʪʨʘʪʝʛʠʠ ʙʨʵʥʜʠʥʛʘ 

ʛʦʨʦʜʘ, ʙʫʜʴ ʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ, ʢʫʣʴʪʫʨʥʳʝ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʠʝ. 

ʊʝʤʘ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʦʙʱʝʩʪʚʝʥʥʦʝ ʩʦʛʣʘʩʠʝ, ʧʦʣʠʪʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʢʦʥʪʝʢʩʪʘ. ʂʫʣʴʪʫʨʘ ʠ ʠʜʝʥʪʠʯʥʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚ ʪʝʤʝ ʠ ʦʬʦʨʤʣʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [129]. ʂʦʥʪʝʢʩʪ 

ʤʦʞʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʤ ʦʙʨʘʟʝ ʠ ʨʘʩʰʠʨʷʪʴ ʝʛʦ ʠʣʠ ʩʦʟʜʘʚʘʪʴ 

ʥʦʚʳʡ ʦʙʨʘʟ. ʅʘʧʨʠʤʝʨ, ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʊʨʘʬʘʣʴʛʘʨʩʢʦʡ ʧʣʦʱʘʜʠ ʚ ʃʦʥʜʦʥʝ 

ʙʳʣʠ ʥʘʮʝʣʝʥʳ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ ʠʟ-ʟʘ ʠʩʪʦʨʠʠ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʜʝʤʦʥʩʪʨʘʮʠʡ. 

ʌʠʟʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ: ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʏʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʪʘʢʠʝ ʢʘʢ ʟʘʤʢʥʫʪʦʩʪʴ, ʦʩʝʚʘʷ ʦʨʠʝʥʪʘʮʠʷ, ʮʝʥʪʨʘʣʴʥʦʩʪʴ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʩʯʠʪʘʶʪʩʷ ʚʘʞʥʳʤʠ. ʄʝʨʦʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʠʷʪʥʫʶ ʘʪʤʦʩʬʝʨʫ ʠ 
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ʙʳʪʴ ʛʠʙʢʠʤ. 

ʉʦʙʳʪʠʷ, ʤʝʨʦʧʨʠʷʪʠʷ, ʩʦʨʝʚʥʦʚʘʥʠʷ ʠʣʠ ʧʨʠʢʣʶʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ 

ʩʦ ʩʣʦʚʦʤ "ʩʦʙʳʪʠʝ", ʷʚʣʷʶʪʩʷ ʩʦʮʠʘʣʴʥʳʤʠ ʚʩʪʨʝʯʘʤʠ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ ʠ ʦʪʨʘʞʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ʆʥʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʛʨʘʞʜʘʥ, ʯʪʦʙʳ ʚʳʨʘʟʠʪʴ ʩʚʦʶ ʢʫʣʴʪʫʨʫ, ʪʘʣʘʥʪʳ ʠ 

ʪʚʦʨʯʝʩʪʚʦ. ɻʣʘʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦʝ ʫʯʘʩʪʠʝ ʠ ʦʧʳʪ; 

ʩʦʙʳʪʠʷ ʫʥʠʢʘʣʴʥʳ ʠ ʥʝʧʦʚʪʦʨʠʤʳ, ʠ ʫʧʫʱʝʥʠʝ ʪʘʢʦʛʦ ʦʧʳʪʘ ʙʫʜʝʪ 

ʫʧʫʱʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ [130]. 

ʆʙʱʠʡ ʫʩʧʝʭ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʩʦʮʠʘʣʴʥʦ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʫʤʥʦʛʦ 

ʛʦʨʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʫʤʥʦʛʦ ʛʨʘʞʜʘʥʩʪʚʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, 

ʯʪʦ ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʫʩʣʫʛ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʦʚʝʨʠʝ 

ʦʙʱʝʩʪʚʘ ʢ ʵʪʠʤ ʠʥʩʪʠʪʫʮʠʷʤ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʘʢʠʭ ʩʠʩʪʝʤ. ʋʤʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʦʝ 

ʫʯʘʩʪʠʝ ʛʨʘʞʜʘʥ, ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʩʚʦʠ ʮʝʥʥʦʩʪʠ, ʦʙʱʠʝ ʫʙʝʞʜʝʥʠʷ, ʦʙʳʯʘʠ, 

ʧʦʚʝʜʝʥʠʝ ʠ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʬʦʨʤʠʨʫʶʱʠʝ ʠ ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʦʙʱʝʩʪʚʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʫʤʥʳʝ ʛʦʨʦʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʩʧʦʩʦʙʥʳʤʠ ʩʧʨʘʚʣʷʪʴʩʷ ʩ 

ʚʳʟʦʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʧʦʪʝʨʷ ʢʨʫʧʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠʣʠ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʪʳ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʫʤʥʦʝ 

ʛʨʘʞʜʘʥʩʪʚʦ, ʪʘʢ ʢʘʢ ʩʧʣʦʯʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʣʫʯʰʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʪʘʢʠʭ ʪʨʫʜʥʦʩʪʝʡ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ ʩʦʮʠʘʣʴʥʦ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʛʦʨʦʜʘ 

ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʩʠʣʳ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚʥʫʪʨʠ ʩʦʦʙʱʝʩʪʚʘ ʠ ʤʝʞʜʫ 

ʠʥʜʠʚʠʜʫʫʤʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʮʠʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʕʪʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʦʨʦʜʩʢʘʷ ʧʦʣʠʪʠʢʘ 

ʩʦʩʨʝʜʦʪʦʯʠʣʘʩʴ ʥʘ ʨʘʟʚʠʪʠʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʫʤʥʦʛʦ 

ʛʨʘʞʜʘʥʩʪʚʘ. ʉʦʮʠʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʣʶʜʝʡ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʫʛʨʦʟʘʤ ʠ 

ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʠʤʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʤʝʜʣʝʥʥʦ ʥʘʨʘʩʪʘʶʱʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚʳ, ʘ 

ʪʘʢʞʝ ʚʥʝʟʘʧʥʦ ʚʦʟʥʠʢʘʶʱʠʤʠ ʦʧʘʩʥʦʩʪʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʫʨʘʛʘʥʳ, ʘ ʪʘʢʞʝ 

ʛʣʫʙʦʢʦ ʟʘʢʦʨʝʥʝʣʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʥʘʧʨʠʤʝʨ, ʩʦʮʠʘʣʴʥʦʡ 

ʜʠʩʢʨʠʤʠʥʘʮʠʝʡ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ. ɺ 

ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʪʘʢʞʝ ʥʝ ʟʘʤʝʥʠʤʘ ʨʦʣʴ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʪ ʘʧʨʦʙʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʠʜʝʠ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʞʠʟʥʴ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʛʦ ʠ 

ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʉʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʶʜʝʡ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘʨʷʜʫ ʩ 

ʩʦʟʜʘʥʠʝʤ ʙʝʟʦʧʘʩʥʳʭ ʛʦʨʦʜʩʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʷ IP-ʧʨʦʩʪʨʘʥʩʪʚ. IP-ʧʨʦʩʪʨʘʥʩʪʚʦ - ʵʪʦ ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʢʦʪʦʨʘʷ 

ʩʪʦʠʪ ʫ ʠʩʪʦʢʦʚ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ɽʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ɺ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʪʘʢʦʛʦ ʨʦʜʘ IP-ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʛʦʨʦʜʘ. ʃʶʜʠ ʩ ʆɺɿ ʩ 

ʧʦʤʦʱʴʶ ʪʘʢʠʭ IP-ʧʨʦʩʪʨʘʥʩʪʚ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʚʥʦʩʠʪʴ ʩʚʦʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʦ, ʪʘʢʞʝ 

ʘʢʪʠʚʥʦ ʤʦʛʫʪ ʚʝʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʝ ʦʙʱʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʯʣʝʥʘʤʠ 

ʦʙʱʝʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʤʝʥʘ, ʦʙʤʝʥʘ ʟʥʘʥʠʷʤʠ, ʩʦʣʠʜʘʨʥʦʩʪʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʥʦʚʳʭ 

ʧʨʦʝʢʪʦʚ ʩʨʝʜʠ ʛʦʨʦʞʘʥ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʣʶʜʝʡ ʩ 

ʦʩʦʙʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʪʘʢ ʢʘʢ IP-ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʚʢʣʶʯʝʥʠʶ ʵʪʠʭ ʛʨʫʧʧ ʚ ʦʙʱʝʩʪʚʦ. ʆʥʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʤʝʥʘ, ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ 

ʨʘʟʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ 

ʠʜʝʡ ʠ ʧʨʦʝʢʪʦʚ. IP-ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʙʳʪʴ ʧʦʣʠʷʟʳʯʥʳʤʠ ʠ 

ʧʨʝʜʣʘʛʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʷʟʳʢʦʚ ʠ ʢʫʣʴʪʫʨ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. IP-

ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʫʜʫʪ ʨʘʟʤʝʱʝʥʳ ʥʘ ʘʚʪʦʙʫʩʥʳʭ ʦʩʪʘʥʦʚʢʘʭ, ʚ ʟʘʣʘʭ ʊʈʎ, ʚ 

ʧʘʨʢʘʭ ʠ ʩʢʚʝʨʘʭ, ʚ ʧʦʜʲʝʟʜʘʭ ʜʦʤʦʚ, ʚʦ ʚʩʝʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ, ʛʜʝ ʣʶʜʠ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʜʝʣʠʪʴʩʷ ʟʥʘʥʠʷʤʠ 

ʠ ʥʘʩʣʘʞʜʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʝʨʚʠʩʘʤʠ, ʜʦʩʪʫʧʥʳʤʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ. 

ʊʘʢʠʝ ʧʦʣʠʷʟʳʯʥʳʝ IP-ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʠʥʢʣʶʟʠʚʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ [131]. 

ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʘʩʧʝʢʪʦʚ ʵʪʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ ʣʶʜʝʡ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʚʘʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʚʪʦʥʦʤʠʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ 

ʜʣʷ ʛʨʫʧʧʳ ʣʶʜʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʜʝʣʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʥʢʣʶʟʠʚʥʦʩʪʠ ʠ ʫʯʘʩʪʠʶ ʚʩʝʭ 

ʛʨʘʞʜʘʥ. ʅʘʧʨʠʤʝʨ, ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʮʝʧʮʠʠ, ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʦʩʦʙʝʥʥʦ 

ʣʶʜʠ ʩ ʆɺɿ ʩʦʩʪʦʷʱʠʝ ʥʘ ʫʯʝʪʝ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʜʦʤʘ ʤʦʛʫʪ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ (ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ) ʤʦʛʫʪ ʧʦʜʢʣʶʯʠʪʩʷ ʢ ʩʠʩʪʝʤʝ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʵʪʠ ʜʘʥʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʫʪ ʦʪʨʘʞʘʪʴʩʷ ʚʦ ʚʩʝʭ 

ʩʦʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʨʘʡʦʥʘ, ʛʜʝ ʧʨʦʞʠʚʘʝʪ ʵʪʦʪ ʯʝʣʦʚʝʢ. ʕʪʦ ʧʦʣʠʢʣʠʥʠʢʘ, 

ʢʘʙʠʥʝʪ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ, ʫʯʘʩʪʢʦʚʳʡ, ʦʨʛʘʥʳ ʩʦʮʠʘʣʴʥʦʡ ʦʧʝʢʠ ʠ ʪ.ʜ. ɸ, ʪʘʢʞʝ 

ʚ ʛʦʨʦʜʩʢʦʤ ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʳ ʨʘʟʣʠʯʥʳʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʦʩʦʙʳʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʣʶʜʝʡ. ʅʘʧʨʠʤʝʨ, ʦʯʝʚʠʜʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʛʦʨʦʜʩʢʠʤʠ 

ʩʠʪʫʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʛʦʨʦʜʝ, ʠ ʬʦʨʤʘʤʠ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʩ 

ʢʦʪʦʨʳʤʠ ʣʶʜʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʣʘʛʘʝʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʬʦʨʤ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʩʢʠʭ ʩʠʪʫʘʮʠʷʭ. ɺʩʝ ʵʪʠ ʢʨʠʪʝʨʠʠ 

ʪʘʢʞʝ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʢʦʪʦʨʘʷ ʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʫʧʨʘʚʣʷʝʪ ʟʘ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʟʚʫʢʦʚʘʷ, ʮʚʝʪʦʚʘʷ ʘʜʘʧʪʘʮʠʷ 
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ʩʚʝʪʦʬʦʨʦʚ, ʩʠʛʥʘʣʳ ʜʣʷ ʚʦʜʠʪʝʣʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʙʦʨʜʶʨʦʚ ʠʣʠ ʠʭ ʘʜʘʧʪʘʮʠʷ 

ʧʦʜ ʤʘʨʰʨʫʪ ʯʝʣʦʚʝʢʘ ʥʘ ʢʦʣʷʩʢʝ, ʧʦʜʩʢʘʟʢʘ ʤʘʨʰʨʫʪʘ ʠ ʥʘʣʠʯʠʝ ʧʨʝʧʷʪʩʪʚʠʡ 

ʥʘ ʜʦʨʦʛʝ ʠ ʪ.ʜ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʘ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʬʫʥʢʮʠʝʡ ʨʘʙʦʪʳ 

GPS. ʅʦ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʪʦʤ, ʯʪʦ GPS ʨʘʙʦʪʘʝʪ 

ʪʦʣʴʢʦ ʥʘ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʧʨʝʜʣʘʛʘʝʤʘʷ ʬʫʥʢʮʠʷ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠ ʚ ʠʥʪʝʨʴʝʨʝ ʟʜʘʥʠʡ. ʊʘʢ, ʢʘʢ ʮʠʬʨʦʚʦʡ 

ʜʚʦʡʥʠʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʛʦʨʦʜʘ, ʥʦ ʠ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ ʩ ʝʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʦʡ.  

ɺʩʝ ʵʣʝʤʝʥʪʳ ʛʦʨʦʜʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʦʥʪʝʢʩʪʘʭ ʠ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʩʢʠʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʪʠʧʦʤ ʠʥʚʘʣʠʜʥʦʩʪʠ ʥʫʞʜʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʜʝʡʩʪʚʠʡ [132]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʜʨʫʞʝʣʶʙʥʳʤʠ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʠ ʩʧʦʩʦʙʥʳʤʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʢʦʛʜʘ ʠʤ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. ʕʪʦ 

ʩʣʝʜʫʶʱʠʡ ʘʩʧʝʢʪ, ʛʜʝ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʙʷ ʢʘʢ ʟʦʥʘ 

ʩʦʮʠʘʣʴʥʦʛʦ ʫʨʙʘʥʠʟʤʘ ʠ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʨʝʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ 

ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ, ʷʚʣʷʝʪʩʷ "ʫʤʥʳʤ ʛʦʨʦʜʦʤ", ʫʣʫʯʰʘʷ ʪʝʢʫʱʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ. ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ 

ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ 

ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʚʪʦʥʦʤʠʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʯʪʦ ʧʨʠʜʘʝʪ ʵʪʦʡ ʤʦʜʝʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʮʝʥʥʦʩʪʴ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʕʪʦ ʩʦʮʠʘʣʴʥʘʷ 

ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʧʨʦʜʦʣʞʘʪʴ ʨʘʟʚʠʚʘʪʴʩʷ, ʯʪʦʙʳ ʦʪʚʝʯʘʪʴ ʥʘ ʥʦʚʳʝ 

ʨʝʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ, ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʩ ʫʯʝʪʦʤ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʝʪʝʡ, ʩʦʮʠʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʜʝʪʝʡ. ʂʦʛʜʘ ʜʝʪʠ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʙʝʟʦʧʘʩʥʦ ʠ ʟʘʱʠʱʝʥʥʳʤʠ ʚ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ, ʦʥʠ ʙʦʣʴʰʝ ʩʢʣʦʥʥʳ ʙʳʪʴ ʘʢʪʠʚʥʳʤʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʝʨʝʤʝʱʘʪʴʩʷ. 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʨʝʩʪʫʧʥʦʩʪʠ ʠ ʥʘʩʠʣʠʷ ʥʘ ʦʪʢʨʳʪʳʭ ʛʦʨʦʜʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʜʦʚʝʨʠʷ ʫ ʜʝʪʝʡ ʠ ʠʭ ʨʦʜʠʪʝʣʝʡ. 

ɽʩʣʠ ʜʝʪʠ ʠ ʠʭ ʨʦʜʠʪʝʣʠ ʟʥʘʶʪ, ʯʪʦ ʛʦʨʦʜʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʝʟʦʧʘʩʥʳ, ʦʥʠ 

ʙʫʜʫʪ ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʨʘʟʨʝʰʠʪʴ ʜʝʪʷʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʢʘʢ ʦʩʚʝʱʝʥʠʝ, ʚʠʜʠʤʦʩʪʴ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, 

ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʝʥʝʥʥʳʭ ʠ ʟʘʙʨʦʰʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʩʦʮʠʘʣʴʥʦ 

ʘʢʪʠʚʥʳʭ ʟʦʥ, ʛʜʝ ʣʶʜʠ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. ʕʪʠ ʤʝʨʳ 

ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʠ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʝʰʝʭʦʜʦʚ, ʚʢʣʶʯʘʷ 

ʜʝʪʝʡ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʤʦʙʠʣʴʥʦʩʪʠ ʜʝʪʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʭ 

ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ 
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ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʝʪʝʡ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ 

ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶʯʘʶʪ: 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʙʱʠʪʝʣʴʥʦʩʪʴ: ʆʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ 

ʙʝʟʦʧʘʩʥʳʤʠ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʮʠʘʣʴʥʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʜʝʪʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʙʝʟʦʧʘʩʥʳʝ ʠ ʜʨʫʞʝʩʪʚʝʥʥʳʝ ʢ ʜʝʪʷʤ ʨʘʡʦʥʳ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʨʘʟʚʠʪʠʶ ʠ ʙʣʘʛʦʧʦʣʫʯʠʶ.  

ɼʦʩʪʫʧʥʦʩʪʴ: ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʣʝʛʢʠʡ ʠ ʙʝʟʦʧʘʩʥʳʡ ʜʦʩʪʫʧ 

ʜʝʪʝʡ ʢ ʦʪʢʨʳʪʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ.   

ʄʘʩʰʪʘʙ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ: ʇʨʠʥʮʠʧʳ ʤʘʩʰʪʘʙʘ, ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʠʨʦʜʥʳʭ 

ʟʦʥ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʚʘʪʴ ʫʜʦʙʥʳʝ ʜʣʷ ʜʝʪʝʡ ʦʪʢʨʳʪʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʛʦʨʦʜʩʢʦʤ ʢʦʥʪʝʢʩʪʝ.   

ɹʝʟʦʧʘʩʥʦʩʪʴ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ 

ʜʝʪʝʡ ʚ ʛʦʨʦʜʝ. ɹʝʟʦʧʘʩʥʳʝ ʠ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʝ ʨʘʡʦʥʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʘʩʧʝʢʪʳ ʩʦʮʠʘʣʴʥʦʡ ʠ ʜʦʨʦʞʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʦʮʠʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʩʚʷʟʘʥʘ ʩ ʟʘʱʠʪʦʡ ʜʝʪʝʡ ʦʪ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʥʘʩʠʣʠʷ ʠ ʢʦʥʪʘʢʪʘ ʩ ʥʝʟʥʘʢʦʤʮʘʤʠ. 

ɼʦʨʦʞʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʰʝʭʦʜʦʚ ʠ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ 

ʥʘ ʜʦʨʦʛʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʤʥʳʭ ʠ 

ʚʢʣʶʯʘʶʱʠʭ ʩʨʝʜ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʦʮʠʘʣʴʥʫʶ 

ʨʘʟʥʦʦʙʨʘʟʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʛʦʨʦʜʩʢʦʡ ʜʠʟʘʡʥ ʠʥʪʝʛʨʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ 

ʧʘʩʩʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʙʝʟʦʧʘʩʥʫʶ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ, 

ʥʘʧʨʠʤʝʨ, ʥʝʩʢʦʣʴʟʢʠʝ ʧʦʢʨʳʪʠʷ ʠʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʙʦʨʜʶʨʥʳʝ ʧʘʥʜʫʩʳ. ɼʨʫʛʦʡ 

ʪʠʧ ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ 

ʢʘʞʜʦʤʫ ʛʨʘʞʜʘʥʠʥʫ, ʪʘʢʠʝ ʢʘʢ ʠʥʚʘʣʠʜʥʳʝ ʢʦʣʷʩʢʠ, ʧʨʦʪʝʟʳ ʠʣʠ ʠʤʧʣʘʥʪʘʪʳ, 

ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʨʦʜʝ ʪʨʦʩʪʝʡ ʠʣʠ ʭʦʜʫʥʢʦʚ, ʠʟʚʝʩʪʥʳʝ 

ʢʘʢ ʤʦʙʠʣʴʥʘʷ ʪʝʭʥʠʢʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʩʫʱʝʩʪʚʫʶʪ ʘʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʦʣʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ, ʭʦʪʷ ʦʥʠ ʚ 

ʦʩʥʦʚʥʦʤ ʨʘʟʚʠʚʘʣʠʩʴ ʚʥʫʪʨʠ ʟʜʘʥʠʡ, ʘ ʥʝ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʆʜʥʘʢʦ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʦʙʦʠʭ ʪʠʧʦʚ ʪʝʭʥʦʣʦʛʠʡ, ʧʘʩʩʠʚʥʳʭ ʠ ʘʢʪʠʚʥʳʭ, ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʨʦʜʦʚ. 

ʂʘʯʝʩʪʚʦ ʠ ʧʨʦʯʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʘʢʞʝ ʚʘʞʥʳ, ʢʘʢ ʠ 

ʬʠʟʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʦʨʦʜʘ. ʉʦʮʠʘʣʴʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʝʪ "ʞʝʩʪʢʠʝ" ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʤʝʜʠʮʠʥʩʢʠʝ 

ʫʯʨʝʞʜʝʥʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʮʝʥʪʨʳ ʩʦʦʙʱʝʩʪʚʘ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ 

"ʤʷʛʢʠʝ" ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʛʨʘʤʤʳ, ʨʝʩʫʨʩʳ ʠ ʫʩʣʫʛʠ ʜʣʷ ʢʫʣʴʪʫʨʥʦʛʦ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʨʘʜʠʮʠʦʥʥʦ "ʞʝʩʪʢʠʝ" ʢʦʤʧʦʥʝʥʪʳ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʠ ʧʝʨʝʜʦʚʳʤʠ ʤʝʪʦʜʘʤʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʤʦʛʨʘʬʠʠ 

ʠ ʰʘʙʣʦʥʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʫʛ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ "ʥʘ ʦʩʥʦʚʝ ʧʦʪʨʝʙʥʦʩʪʝʡ". ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ, ʩʪʨʦʷʱʠʭʩʷ ʥʘ ʩʝʪʷʭ, ʫʞʝ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ 

ʚ ʩʦʦʙʱʝʩʪʚʝ. 
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ʇʨʠʤʝʨʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʫʨʙʘʥʠʟʤʘ, ʩʪʠʤʫʣʠʨʦʚʘʥʥʦʛʦ ʘʢʪʠʚʥʳʤʠ 

ʛʨʘʞʜʘʥʘʤʠ, ʷʚʣʷʝʪʩʷ ʨʘʡʦʥ ɹʴʶʢʩʣʦʪʝʨʭʘʤ ʚ ɸʤʩʪʝʨʜʘʤʝ, ʢʦʪʦʨʳʡ ʩʪʘʣ 

ʫʥʠʢʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʨʘʟʚʠʪʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦʩʣʝ ʛʣʦʙʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ 

ʢʨʠʟʠʩʘ 2008 ʛʦʜʘ. ɺʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʪʦʧ-ʜʘʫʥ ʧʦʜʭʦʜʘ ʢ ʛʝʥʝʨʘʣʴʥʦʤʫ 

ʧʣʘʥʫ, ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʨʘʡʦʥʘ ʙʳʣʦ ʠʥʠʮʠʠʨʦʚʘʥʦ ʦʪʜʝʣʴʥʳʤʠ ʣʶʜʴʤʠ ʠ 

ʛʨʫʧʧʘʤʠ, ʞʝʣʘʶʱʠʤʠ ʧʦʩʪʨʦʠʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʞʠʣʴʝ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ 

ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʛʨʘʞʜʘʥʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʫʧʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʛʨʫʧʧʳ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠʤʝʥʠʪʴ ʥʦʚʝʡʰʠʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʛʝʥʝʨʘʪʦʨʳ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʠ ʤʝʪʦʜʳ ʩʙʦʨʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠ ʦʙʝʩʧʝʯʠʣʦ ʙʦʣʴʰʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʜʠʟʘʡʥʝ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʛʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʰʚʝʡʮʘʨʩʢʠʭ ʛʦʨʦʜʘʭ ʩʦʚʤʝʩʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʫʞʝ ʩʪʘʣʦ 

ʶʨʠʜʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʝʤ, ʧʨʠʟʥʘʚʘʷ, ʯʪʦ ʛʦʣʦʩʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʚʳʨʘʞʝʥʠʷ ʠ ʥʝ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʦʪʨʘʟʠʪʴ ʦʧʳʪ ʠ ʪʚʦʨʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʈʝʩʫʨʩʥʳʝ ʮʝʥʪʨʳ ʩʪʘʣʢʠʥʛʘ 

(SPARC) ʠ Slum Dwellers International, ʘʢʪʠʚʥʦ ʧʨʠʟʳʚʘʶʪ ʢ ʫʯʝʪʫ ʤʥʝʥʠʷ 

ʠʟʙʠʨʘʪʝʣʝʡ ʠ ʛʦʚʦʨʷʪ: çʅʠʯʝʛʦ ʜʣʷ ʥʘʩ ʙʝʟ ʥʘʩè. ɺ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ 

ʜʝʡʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʘ çʅʘʙʣʶʜʝʥʠʝè, ʢʦʪʦʨʘʷ ʦʙʫʯʘʝʪ ʰʢʦʣʴʥʠʢʦʚ ʯʠʪʘʪʴ ʠ 

ʚʠʜʝʪʴ ʩʚʦʡ ʨʘʡʦʥ ʠ ʛʦʨʦʜ ʪʘʢ, ʢʘʢ ʦʙ ʵʪʦʤ ʧʠʩʘʣʘ ɼʞʝʡʥ ɼʞʝʡʢʦʙʩ ï ʢʘʢ 

ʫʯʘʩʪʠʝ ʣʶʜʝʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʝʰʝʥʠʡ ʜʣʷ ʩʚʦʠʭ ʤʝʩʪʥʳʭ ʧʨʦʙʣʝʤ. ɺʩʝ ʵʪʠ 

ʫʩʠʣʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣ 

ʩʦʦʙʱʝʩʪʚ, ʥʝ ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʥʦ ʠ ʧʦʪʦʤʫ, ʯʪʦ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʫʯʘʩʪʠʠ 

ʛʨʘʞʜʘʥ, ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ. ʂʦʛʜʘ ʣʶʜʠ ʚʠʜʷʪ 

ʧʨʦʝʢʪ ʠʣʠ ʧʨʦʮʝʩʩ ʢʘʢ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʜʝʣʦ, ʦʥʠ ʧʦʤʦʛʘʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ 

ʫʣʫʯʰʘʪʴ ʝʛʦ, ʯʪʦ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʦʧ-ʜʘʫʥ ʧʦʜʭʦʜʘ. 

ɺʘʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʚʩʝʤ ʛʨʘʞʜʘʥʘʤ, ʦʩʦʙʝʥʥʦ ʩʦʮʠʘʣʴʥʦ 

ʤʘʨʛʠʥʘʣʠʟʠʨʦʚʘʥʥʳʤ, ʧʨʘʚʦ ʛʦʣʦʩʘ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. 

ʋʣʫʯʰʝʥʠʝ ʧʣʘʥʦʚ, ʨʝʰʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʠ ʦʙʱʝʛʦ ʢʘʯʝʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʨʘʟʫʤʥʦʡ ʩʪʨʘʪʝʛʠʝʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ 

ʧʦʟʠʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʝʥʠʝ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣ ʠ ʧʦʜʜʝʨʞʢʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʠʥʠʮʠʘʪʠʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʨʘʡʦʥʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʩʦʦʙʱʝʩʪʚʘ. ʃʶʜʷʤ ʩʣʝʜʫʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʪʨʫʜʥʠʯʘʪʴ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʫʣʫʯʰʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʞʠʣʴʷ, ʨʘʡʦʥʦʚ ʠ ʛʦʨʦʜʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. ʕʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʠʩʪʠʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʯʘʩʪʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʢʨʘʫʜʩʦʨʩʠʥʛʝ), ʜʝʣʘʝʪ ʢʘʢ 

ʙʦʛʘʪʳʭ, ʪʘʢ ʠ ʙʝʜʥʳʭ ʣʶʜʝʡ ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʛʦʨʦʜʩʢʦʛʦ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʩʧʦʩʦʙ ʜʘʪʴ ʣʶʜʷʤ ʫʚʠʜʝʪʴ ʨʝʟʫʣʴʪʘʪ ʩʚʦʝʛʦ ʫʯʘʩʪʠʷ, 

ʪʨʫʜʘ ʠ ʚ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʪʴ ʠʜʝʠ: ʧʝʨʝʭʦʜ ʦʪ ʧʣʘʥʠʨʦʚʘʥʠʷ çʜʣʷè ʣʶʜʝʡ ʢ 

ʧʣʘʥʠʨʦʚʘʥʠʶ çʩè ʣʶʜʴʤʠ (ʇʨʠʣʦʞʝʥʠʝ ɻ). 
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3.2 ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʢʘʢ ʩʠʩʪʝʤʘ 

ʨʝʛʫʣʠʨʫʶʱʘʷ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

(ʇʨʠʣʦʞʝʥʠʝ ɻ). ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʪʣʠʯʠʝʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʛʦʨʦʜʘ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʠʨʦʚʳʭ ʘʥʘʣʦʛʦʚ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʪʝʣʘ ʧʫʩʪʦʪʳ. 

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʪʝʣʘ ʧʫʩʪʦʪʳ, ʧʦ-ʤʥʝʥʠʶ, ʘʚʪʦʨʘ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ, ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʡ ʠ ʥʝ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʚ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʠ ʧʣʦʱʘʜʠ ʠ ʚʳʩʦʪʳ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʦʙʨʘʟʥʦʛʦ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʢʦʥʪʝʢʩʪʫ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʘʨʭʠʪʝʢʪʦʨʦʚ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ, ʛʦʨʦʞʘʥ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʨʠʤʠʥʘʣʴʥʦʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

(ʇʨʠʣʦʞʝʥʠʝ ɻ). ʅʘ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʚʩʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʘʩʧʝʢʪʳ 

ʙʫʜʫʪ ʫʢʘʟʘʥʳ ʠ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʦʝʢʪʥʦʝ ʟʘʜʘʥʠʝ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʥʝʩʪʠ ʧʨʦʝʢʪʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩ ʧʦʤʦʱʴʶ ʧʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʨʝʰʝʥʠʷʤ.  

ʂʨʠʤʠʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʈʝʰʝʥʠʝ ʢʨʠʤʠʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʫʜʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʳ 

çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʤʝʨʠʢʘʥʩʢʠʤ ʘʨʭʠʪʝʢʪʦʨʦʤ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʤ ʆ. ʅʴʶʤʘʥʘ (ʇʨʠʣʦʞʝʥʠʝ ɻ). ʅʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʨʝʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ ʙʫʜʫʪ ʦʙʦʟʥʘʯʝʥʳ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʚʩʝ ʥʝʛʘʪʠʚʥʳʝ ʫʯʘʩʪʢʠ ʛʦʨʦʜʘ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʛʣʫʭʠʝ ʪʦʨʮʳ ʜʦʤʦʚ, ʘʨʢʠ-ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʜʦʤʘʤʠ, 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʥʘʙʣʶʜʘʝʤʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʛʫʩʪʘʷ ʥʝ ʫʭʦʞʝʥʥʘʷ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ 

ʚʭʦʜʘ ʚ ʟʜʘʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʩʤʘʪʨʠʚʘʝʤʦʩʪʠ ʧʦʜʲʝʟʜʦʚ, ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, 

ʟʘʥʠʤʘʝʤʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʞʠʣʳʤʠ ʠ ʜʨʫʛʠʤʠ ʯʘʩʪʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʚʳʩʦʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʟʜʘʥʠʡ ʨʘʡʦʥʘ. 

ʄʝʪʘʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʧʨʦʚʦʜʠʤʦʛʦ ʘʥʘʣʠʟʘ ʙʫʜʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʪʝʣʘ (ʧʫʩʪʦʪʳ) ʧʫʩʪʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʙʳʣ ʧʨʠʤʝʥʝʥ ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʪʝʣʘ ʧʝʨʝʜʘʶʪʩʷ 

ʘʨʭʠʪʝʢʪʦʨʘʤ, ʜʠʟʘʡʥʝʨʘʤ ʜʣʷ ʚʥʝʩʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ 

ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʵʣʝʤʝʥʪʳ ʘʨʪ-ʦʙʲʝʢʪʦʚ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʟʜʘʥʠʷ 

ʠ ʪ.ʜ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʥʝʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʢʨʠʤʠʥʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʢʦʤʬʦʨʪʥʳʭ 

ʫʩʣʦʚʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠʜʝʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ, ʦʧʨʝʜʝʣʠʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʩʧʨʦʩ, ʚʦʚʣʝʯʴ ʢ 

ʫʯʘʩʪʠʶ ʞʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʨʝʭʤʝʨʥʘʷ 

ʤʦʜʝʣʴ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʚ ʮʠʬʨʦʚʫʶ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
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ʵʢʩʧʝʨʪʠʟʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ, ʵʩʪʝʪʠʯʝʩʢʦʛʦ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʛʣʘʚʥʦʝ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʢʨʠʤʠʥʘʣʴʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. ɿʘʪʝʤ ʧʨʠʥʷʪʦʝ ʘʨʭʠʪʝʢʪʦʨʘʤʠ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʷʤʠ ʠ 

ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ ʚʳʥʦʩʠʪʩʷ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʩ ʞʠʪʝʣʷʤʠ 

ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ. ʈʘʙʦʪʘ ʩʯʠʪʘʝʪʩʷ ʧʨʠʥʷʪʦʡ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʙʫʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʮʠʬʨʦʚʫʶ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ 

ʨʘʡʦʥʘ. ʆʨʛʘʥʳ ʚʣʘʩʪʠ, ʪʦʣʴʢʦ ʧʦʩʣʝ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʜʘʶʪ ʨʘʟʨʝʰʝʥʠʝ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣʳ: 

çʉʦʮʠʘʣʴʥʘʷ ʠ ʢʨʠʤʠʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, 

çʀʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, çʉʝʡʩʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, çɼʨʫʛʦʝè.   

ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʣʶʙʦʡ 

ʞʠʪʝʣʴ ʛʦʨʦʜʘ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʉ ʧʦʤʦʱʴʶ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʘʟʜʝʣʦʚ, ʞʠʪʝʣʠ ʛʦʨʦʜʘ ʠ ʛʦʩʪʠ 

ʤʦʛʫʪ ʦʩʪʘʚʣʷʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʦ ʬʘʢʪʘʭ ʥʘʨʫʰʝʥʠʠ, ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʇʦʣʫʯʝʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʚʳʙʨʘʥʥʳʭ ʨʘʟʜʝʣʘʭ ʠ ʚʳʩʚʝʯʠʚʘʶʪʩʷ ʢʨʘʩʥʳʤ 

ʮʚʝʪʦʤ ʚ ʩʘʤʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ. ɸʨʭʠʪʝʢʪʦʨʳ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʘʥʘʣʠʟʠʨʫʶʪ 

ʧʦʩʪʫʧʠʚʰʠʝ ʩʚʝʜʝʥʠʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʨʦʝʢʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ.  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ɺ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʙʫʜʫʪ ʨʝʰʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʪʨʸʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ ʙʫʜʫʪ ʦʙʦʟʥʘʯʝʥʳ ʫʯʘʩʪʢʠ, ʟʘʥʠʤʘʶʱʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʜʦʤʘ. 

ʊʘʢ, ʢʘʢ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʧʝʯʥʦʛʦ 

ʦʪʦʧʣʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ. ʂ ʵʪʦʡ ʞʝ 

ʢʘʪʝʛʦʨʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, 

ʥʘʥʦʩʷʱʠʝ ʚʨʝʜ ʵʢʦʣʦʛʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʇʨʠʣʦʞʝʥʠʝ ɻ).  

ʇʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʢʦʥʮʝʧʮʠʠ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʩ ʧʦʤʦʱʴʶ 

ʚʩʪʨʦʝʥʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʜʦʨʦʞʥʳʭ ʩʝʪʷʭ ʜʘʪʯʠʢʦʚ, ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʠʟ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. ʋʯʝʪ ʙʫʜʝʪ ʫʜʝʣʷʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʧʦ ʜʥʷʤ ʥʝʜʝʣʠ ʠ ʯʘʩʘʤ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. 

ɺʩʪʨʦʝʥʥʳʝ ʜʘʪʯʠʢʠ, ʪʘʢʞʝ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʜʦʧʫʩʪʠʤʳʝ ʠ ʧʨʝʜʝʣʴʥʳʝ 

ʥʦʨʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ, ʚ ʘʩʧʝʢʪʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɿʘʪʝʤ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ: ʚʨʘʯʝʡ, ʵʢʦʣʦʛʦʚ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʣʫʞʙ, 

ʘʨʭʠʪʝʢʪʦʨʦʚ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ, ʛʦʨʦʞʘʥ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʫʨʦʚʝʥʴ 

ʥʘʥʝʩʝʥʥʦʛʦ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʙʩʫʞʜʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʪʨʘʪʝʛʠʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪʩʷ ʩʪʝʧʝʥʠ ʦʟʝʣʝʥʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʝʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ. ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ 

ʪʘʢʞʝ ʙʫʜʫʪ ʠʤʝʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʡ, ʦʙʲʝʤ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʡʦʥʘ ʨʘʟʣʠʯʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ. ɺ ʠʟʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʚʝʜʝʥʠʶ ʯʝʣʦʚʝʢʘ. ɸʚʪʦʨʳ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʥʠʤʘʣʠ ʚʦʧʨʦʩ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʦʚ ʛʦʨʦʜʩʢʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠʟ-ʟʘ ʥʝʛʘʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʤʝʩʪʘ, ʢʘʢ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʘʨʢʠ, ʩʢʚʝʨʳ, ʫʣʠʮʳ, ʠʤʝʶʱʠʝ ʛʫʩʪʦʝ ʦʟʝʣʝʥʝʥʠʝ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʞʝʥʱʠʥ ʠ ʜʝʪʝʡ ʠ ʙʳʪʴ ʥʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʥʠʭ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʣʠ ʨʘʟʣʠʯʥʳʝ ʜʠʟʘʡʥʝʨʩʢʠʝ ʨʝʰʝʥʠʷ 

ï ʥʘʣʠʯʠʝ ʫʢʘʟʘʪʝʣʝʡ, ʫʭʦʜ ʟʘ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʦʪʢʨʳʪʴ ʦʙʟʦʨ ʥʘ 

ʫʨʦʚʥʝ ʛʣʘʟʘ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʘʨʪʳ ʤʘʨʰʨʫʪʦʚ, ʦʩʚʝʱʝʥʠʝ ʠ ʪ.ʜ. ɺ ʜʘʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚʩʝ ʵʪʠ ʤʝʨʳ ʙʫʜʫʪ ʧʨʠʥʷʪʳ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ. ʂʘʞʜʳʡ ʪʘʢʦʡ ʫʯʘʩʪʦʢ ʠʤʝʶʱʠʡ ʥʠʟʢʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʤʥʝʥʠʶ ʛʦʨʦʞʘʥ, ʙʫʜʝʪ ʧʨʠʥʷʪ ʜʣʷ ʨʘʙʦʪʳ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥ. ʊʘʢʞʝ, ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʠ.  

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʮʠʬʨʦʚʘʷ 

ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʘ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʛʦʨʦʜʦʚ ʂʘʟʘʭʩʪʘʥʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ɸʣʤʘʪʳ ʘʢʪʫʘʣʴʥʳ ʪʘʢʞʝ 

ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʟʘʪʦʧʣʝʥʠʝʤ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ, ʦʩʦʙʝʥʥʦ 

ʪʨʦʪʫʘʨʦʚ. ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʪʘʷʥʠʷ ʩʥʝʛʘ 

ʚ ʛʦʨʥʳʭ ʚʝʨʰʠʥʘʭ, ʩʠʣʴʥʳʝ ʜʦʞʜʠ, ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʠ ʘʨʳʯʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʪ.ʜ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ: ʥʘ ʜʦʨʦʞʥʳʭ ʟʥʘʢʘʭ, ʩʚʝʪʦʬʦʨʘʭ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʘʪʯʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥʮʠʧʫ çʛʣʘʟʘ ʥʘ ʫʣʠʮʫè (ʧʦ 

ɼ. ɼʞʝʢʦʙʩ), ʪʦʣʴʢʦ ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ ʜʦʨʦʛʘʭ ʩ 

ʠʥʪʝʛʨʘʮʠʝʡ ʝʝ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʫʶ ʮʠʬʨʦʚʫʶ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʛʦʨʦʜʘ.  

ʊʘʢʠʝ ʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʜʘʪʯʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʦʙʲʝʤʝ 

ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʪʝʧʣʦʚʦʛʦ ʢʦʤʬʦʨʪʘ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʥʩʦʣʷʮʠʠ, ʠʟʤʝʨʝʥʠʝ ʪʝʥʝʡ ʠ ʜʨʫʛʠʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʶ 

çʛʦʨʦʜ ʜʣʷ ʣʶʜʝʡè, ʛʜʝ ʧʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʧʝʰʝʭʦʜʥʳʤ ʪʨʦʪʫʘʨʘʤ, 

ʚʝʣʦʩʠʧʝʜʥʳʤ ʜʦʨʦʛʘʤ. ɼʘʥʥʘʷ ʯʘʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʠ ʝʝ ʦʧʪʠʤʠʟʘʮʠʠ. ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ 

ʤʦʜʝʣʴ ʩ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʦʨʦʛ, ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʚʝʪʦʬʦʨʦʚ ʤʝʪʦʜʦʤ ʩʦʢʨʘʱʝʥʠʷ ʠʣʠ 

ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʚʢʣʶʯʝʥʠʷ ʟʝʣʝʥʦʛʦ, ʢʨʘʩʥʦʛʦ, ʞʝʣʪʦʛʦ ʮʚʝʪʦʚ. ʊʘʢʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʙʦʢ, ʵʪʘ ʞʝ 

ʤʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʧʨʠ ʩʢʦʧʣʝʥʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʣʫʯʘʝ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ. ɺ ʮʠʬʨʦʚʦʡ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚʦʟʤʦʞʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʬʫʥʢʮʠʠ ʜʦʨʦʛ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʘʭ ɸʣʤʘʪʳ, ʥʘʨʷʜʫ ʩ ʚʝʣʦʩʠʧʝʜʘʤʠ, ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʠʩʴ 

ʩʘʤʦʢʘʪʳ. ʕʪʦʪ ʬʘʢʪ ʧʨʠʚʦʜʠʪ ʢ ʪʝʥʜʝʥʮʠʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʘʢ ʧʝʰʝʭʦʜʥʳʭ, 

ʪʘʢ ʠ ʚʝʣʦʩʠʧʝʜʥʳʭ ʠʥʦʛʜʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʨʦʛʠ. ʇʦʵʪʦʤʫ ʩʪʘʥʦʚʠʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʨʘʟʜʝʣʝʥʠʝ ʜʦʨʦʛ ʥʘ ʧʝʰʝʭʦʜʥʳʝ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ, ʚʝʣʦʩʠʧʝʜʥʳʝ ʩ 

ʦʩʦʙʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʜʨʫʛ-ʜʨʫʛʦʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʚ ʛʦʨʦʜʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʦʨʦʞʥʳʭ 

ʟʥʘʢʦʚ, ʥʝ ʩʦʙʣʶʜʝʥʠʝ, ʢʦʪʦʨʳʭ ʜʦʣʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʚ ʜʦʨʦʞʥʫʶ 
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ʠʥʩʧʝʢʮʠʶ ʠ ʥʘʣʘʛʘʪʴʩʷ ʰʪʨʘʬʦʤ. ɼʘʥʥʘʷ ʤʝʨʘ ʦʩʪʨʦ ʚʩʪʘʝʪ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʝʰʝʡ ʭʦʜʴʙʳ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʧʝʰʝʡ ʭʦʜʴʙʳ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʘʞʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ 

ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʥʦ ʠ ʪʨʝʙʦʚʘʥʠʝʤ ʚʩʝʤʠʨʥʦʡ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ 

ʣʶʜʝʡ. ʇʦʵʪʦʤʫ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʢʦʥʮʝʧʮʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʠʭ ʫʯʘʩʪʢʘʭ 

ʠʛʨʦʚʳʭ ʧʣʦʱʘʜʦʢ, ʤʝʩʪʘ ʦʪʜʳʭʘ ʜʣʷ ʛʦʨʦʞʘʥ. ɼʘʥʥʘʷ ʤʝʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʰʝʥʠʶ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ 

ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʭʦʜʴʙʳ ʧʝʰʢʦʤ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ, 

ʩʥʠʞʝʥʠʝ ʢʨʠʤʠʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʉʝʡʩʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʧʣʦʱʘʜʢʦʡ, ʚ ʢʦʪʦʨʦʡ 

ʩʧʝʮʠʘʣʠʩʪʳ ʩ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʧʝʮʠʘʣʠʩʪʳ ʩʝʡʩʤʦʣʦʛʠ ʩʦʚʤʝʩʪʥʦ ʩ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʙʫʜʫʪ 

ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʦʟʜʘʥʠʷ ʤʝʩʪ ʩʙʦʨʘ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʩʣʦʚʠʡ ʛʦʨʦʜʘ ɸʣʤʘʪʳ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʷ ʚ ʮʠʬʨʦʚʫʶ 

ʤʦʜʝʣʴ ʙʫʜʝʪ ʟʘʛʨʫʞʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʠʤʫʣʷʪʦʨʳ ʜʣʷ ʠʩʧʳʪʘʥʠʷ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʫʜʘʨʝʥʠʷ ʟʜʘʥʠʡ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

ʫʛʣʦʚ ʨʘʟʣʦʤʘ ʠ ʪ.ʜ. ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ 

ʙʘʟʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʩʝʡʩʤʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʠ ʜʘʶʪ 

ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɺ ʩʣʫʯʘʝ ʂʘʟʘʭʩʪʘʥʘ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʂʘʟʅʀʉɸ 

ʠʣʠ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʂʦʥʮʝʧʮʠʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʨʝʘʣʴʥʦʡ 

ʩʨʝʜʝ.  

ʉ ʧʦʤʦʱʴʶ ʧʨʠʥʷʪʦʛʦ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʪʝʣʘ 

ʧʫʩʪʦʪʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʱʘʜʴ ʠ ʦʙʲʝʤ ʦʪʢʨʳʪʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʚʢʣʶʯʘʷ ʜʚʦʨʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʢʘʞʜʦʛʦ ʞʠʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠʣʠ ʛʨʫʧʧʳ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʘ ʩʙʦʨʘ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʤʘʪʝʨʠʘʣʦʚ, ʧʘʣʘʪʢʠ 

ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʣʫʯʘʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ.   

ɺ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʟʥʘʯʠʪʴ ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ, ʢʘʨʪʳ 

ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ. ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ʷʚʣʷʝʪʩʷ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʣʶʙʳʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʪʴ ʩʚʷʟʴ ʩ 

ʛʦʨʦʞʘʥʘʤʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʩ ʦʙʱʝʩʪʚʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʨʘʟʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ: ʢ ʧʝʨʚʦʡ ʯʘʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʩʝʭ ʛʨʘʞʜʘʥ ʩʪʨʘʥʳ, 

ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʛʦʨʦʜʝ, ʘʫʣʝ ʠ ʚ ʜʨʫʛʦʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʪ.ʜ. 

ʂʦ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʩʦʪʨʫʜʥʠʢʠ, ʦʙʫʯʘʶʱʠʝʩʷ ʠ ʜʨʫʛʠʝ ʯʣʝʥʳ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, 

ʪʦʨʛʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʨʫʛʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ.  
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ʅʘʧʨʠʤʝʨ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʟʜʘʥʠʷ ʰʢʦʣʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʘʥʠʷ ʰʢʦʣʳ, ʩʦʟʜʘʥʥʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʘʷ ʪʦʯʥʦ ʦʪʦʙʨʘʞʘʝʪ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʜʘʥʠʷ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʰʢʦʣʴʥʦʛʦ ʟʜʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ: 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ: ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʟʚʦʣʷʝʪ 

ʘʨʭʠʪʝʢʪʦʨʘʤ, ʠʥʞʝʥʝʨʘʤ ʠ ʩʪʨʦʠʪʝʣʷʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʟʜʘʥʠʝ ʠ ʧʨʦʚʦʜʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʠʤʫʣʷʮʠʠ ʜʦ ʥʘʯʘʣʘ ʬʠʟʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʕʪʦ ʧʦʤʦʛʘʝʪ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ: ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʶʱʠʤ 

ʢʦʤʧʘʥʠʷʤ ʰʢʦʣʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʟʜʘʥʠʝʤ, ʦʪʩʣʝʞʠʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʝʛʦ ʩʠʩʪʝʤ (ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʚʝʥʪʠʣʷʮʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʪ.ʜ.) ʠ 

ʧʨʦʚʦʜʠʪʴ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʨʝʤʦʥʪ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʆʙʫʯʝʥʠʝ ʠ ʪʨʝʥʠʨʦʚʢʠ: ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʠ ʧʝʨʩʦʥʘʣʘ ʰʢʦʣʳ. ɺʠʨʪʫʘʣʴʥʳʝ ʵʢʩʢʫʨʩʠʠ, ʩʠʤʫʣʷʮʠʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠʣʠ ʪʨʝʥʠʨʦʚʢʠ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʦʚʝʜʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʟʜʘʥʠʷ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ: ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʩʠʤʫʣʷʮʠʠ ʵʚʘʢʫʘʮʠʠ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠʣʠ ʧʨʦʚʝʨʷʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

ɺ ʮʝʣʦʤ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʟʜʘʥʠʷ ʰʢʦʣʳ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʜʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʪʨʝʥʠʨʦʚʦʢ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʟʜʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʪʦʯʥʦ ʦʪʦʙʨʘʞʘʝʪ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚʥʫʪʨʠ ʥʝʛʦ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʙʦʣʴʥʠʯʥʦʛʦ ʟʜʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ: 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ: ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʟʚʦʣʷʝʪ 

ʘʨʭʠʪʝʢʪʦʨʘʤ ʠ ʜʠʟʘʡʥʝʨʘʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʙʦʣʴʥʠʯʥʳʝ ʟʜʘʥʠʷ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʟʜʘʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʘʣʘʪ, ʦʪʜʝʣʝʥʠʡ, ʧʨʦʮʝʜʫʨʥʳʭ ʢʦʤʥʘʪ, ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʙʣʦʢʦʚ ʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʧʦʪʦʢʠ ʧʘʮʠʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ. 

ʆʙʫʯʝʥʠʝ ʠ ʪʨʝʥʠʨʦʚʢʠ: ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠ ʪʨʝʥʠʨʦʚʦʢ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ɺʠʨʪʫʘʣʴʥʳʝ ʩʠʤʫʣʷʮʠʠ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʪʨʝʥʠʨʦʚʢʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʮʝʥʘʨʠʷʤ, ʪʘʢʠʤ ʢʘʢ 
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ʦʙʨʘʙʦʪʢʘ ʥʝʦʪʣʦʞʥʳʭ ʩʣʫʯʘʝʚ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʵʚʘʢʫʘʮʠʷ ʠ ʪ.ʜ. ʕʪʦ 

ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʥʘʚʳʢʠ ʠ ʧʦʜʛʦʪʦʚʢʫ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ: ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʶʱʠʤ 

ʢʦʤʧʘʥʠʷʤ ʙʦʣʴʥʠʮʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʟʜʘʥʠʝʤ ʠ ʦʙʩʣʫʞʠʚʘʪʴ ʝʛʦ. 

ʆʥ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʟʜʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʦʪʦʧʣʝʥʠʝ, ʚʝʥʪʠʣʷʮʠʷ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʨʫʛʠʭ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʠ ʫʩʪʨʘʥʝʥʠʠ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʠ ʧʝʨʩʦʥʘʣʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ: ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʅʘ ʝʛʦ 

ʦʩʥʦʚʝ ʤʦʞʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʠʩʭʦʜʦʚ 

ʣʝʯʝʥʠʷ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʩ ʦʙʱʝʩʪʚʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʨʘʟʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ: ʢ ʧʝʨʚʦʡ ʯʘʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʩʝʭ ʛʨʘʞʜʘʥ ʩʪʨʘʥʳ, 

ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʛʦʨʦʜʝ, ʘʫʣʝ ʠ ʚ ʜʨʫʛʦʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʪ.ʜ. 

ʂʦ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʩʦʪʨʫʜʥʠʢʠ, ʦʙʫʯʘʶʱʠʝʩʷ ʠ ʜʨʫʛʠʝ ʯʣʝʥʳ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, 

ʪʦʨʛʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʨʫʛʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ.  

ʀʥʪʝʨʴʝʨ ʚ ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʥʘʩʪʨʦʝʢ ʚʣʘʜʝʣʴʮʘ. ɺʦʟʤʦʞʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ 

ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 

ʩʪʠʣʷʤʠ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʜʝʠ ʜʣʷ ʠʥʪʝʨʴʝʨʘ ʚ ʮʠʬʨʦʚʦʤ 

ʜʚʦʡʥʠʢʝ: 

ʄʠʥʠʤʘʣʠʟʤ: ʉʦʟʜʘʡʪʝ ʯʠʩʪʦʝ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʙʝʣʠ ʠ ʜʝʢʦʨʘ. ʀʩʧʦʣʴʟʫʡʪʝ ʥʝʡʪʨʘʣʴʥʳʝ ʮʚʝʪʘ ʠ 

ʧʨʦʩʪʳʝ ʬʦʨʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʛʘʥʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

ʈʝʪʨʦ-ʬʫʪʫʨʠʟʤ: ɺʜʦʭʥʦʚʠʪʝʩʴ ʵʩʪʝʪʠʢʦʡ ʙʫʜʫʱʝʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

ʨʝʪʨʦ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʭ ʬʠʣʴʤʘʭ. ʀʩʧʦʣʴʟʫʡʪʝ ʷʨʢʠʝ ʮʚʝʪʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʦʨʤʳ ʠ ʧʣʘʚʥʳʝ ʣʠʥʠʠ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ. 

ʇʨʠʨʦʜʘ: ʇʦʛʨʫʟʠʪʝʩʴ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʧʨʠʨʦʜʫ, ʩʦʟʜʘʚʘʷ ʠʥʪʝʨʴʝʨ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʣʝʩʘ, ʧʣʷʞʘ ʠʣʠ ʛʦʨʥʦʛʦ ʧʝʡʟʘʞʘ. ʀʩʧʦʣʴʟʫʡʪʝ ʬʦʪʦʨʝʘʣʠʩʪʠʯʝʩʢʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʟʚʫʢʠ ʠ ʘʥʠʤʘʮʠʶ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠʣʣʶʟʠʶ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʦʢʨʫʞʝʥʠʠ ʧʨʠʨʦʜʳ. 

ʌʘʥʪʘʩʪʠʯʝʩʢʠʡ ʤʠʨ: ɺʦʧʣʦʪʠʪʝ ʩʚʦʠ ʬʘʥʪʘʟʠʠ ʠ ʩʦʟʜʘʡʪʝ ʠʥʪʝʨʴʝʨ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʦʣʰʝʙʩʪʚʝ, ʬʘʥʪʘʩʪʠʢʝ ʠʣʠ ʥʘʫʯʥʦʡ ʬʘʥʪʘʩʪʠʢʝ. ʀʩʧʦʣʴʟʫʡʪʝ 

ʩʚʝʪʷʱʠʝʩʷ ʵʣʝʤʝʥʪʳ, ʥʝʦʙʳʯʥʳʝ ʬʦʨʤʳ ʤʝʙʝʣʠ ʠ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʝ 

ʘʢʩʝʩʩʫʘʨʳ. 

ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ ʩʪʠʣʴ: ʀʩʧʦʣʴʟʫʡʪʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʛʨʫʙʳʝ 

ʪʝʢʩʪʫʨʳ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʘʢʩʝʩʩʫʘʨʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʩʳʨʦʛʦ 

ʠʥʪʝʨʴʝʨʘ. ɼʦʙʘʚʴʪʝ ʤʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ 

ʘʪʤʦʩʬʝʨʫ. 

ʌʫʪʫʨʠʩʪʠʯʝʩʢʠʡ ʛʦʨʦʜ: ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʚʠʨʪʫʘʣʴʥʳʡ ʛʦʨʦʜ ʙʫʜʫʱʝʛʦ, 

ʛʜʝ ʚʳ ʤʦʞʝʪʝ ʥʘʩʪʨʦʠʪʴ ʠʥʪʝʨʴʝʨ ʚ ʩʪʠʣʝ ʚʳʩʦʢʠʭ ʥʝʙʦʩʢʨʝʙʦʚ, ʧʣʘʚʘʶʱʠʭ 
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ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʀʩʧʦʣʴʟʫʡʪʝ ʤʥʦʛʦ ʩʪʝʢʣʘ, 

ʤʝʪʘʣʣʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʕʪʦ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʠʜʝʡ, ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ 

ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʴʝʨʥʳʭ ʢʦʥʮʝʧʮʠʡ. ɺʳ 

ʤʦʞʝʪʝ ʥʘʩʪʨʦʠʪʴ ʩʚʦʡ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

ʂʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʴʝʨʘ ʟʜʘʥʠʷ ʚ ʨʝʘʣʴʥʦʩʪʠ ʠ ʝʛʦ ʢʦʧʠʠ ʚ 

ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʜʭʦʜʳ ʤʦʛʫʪ ʥʝʤʥʦʛʦ ʨʘʟʣʠʯʘʪʴʩʷ. ɺʦʪ 

ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʯʝʩʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʨʴʝʨʘ ʚ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ: 

ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʜʠʟʘʡʥ: ʋʯʪʠʪʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʜʠʟʘʡʥʘ 

ʟʜʘʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʉʪʨʫʢʪʫʨʘ, ʬʦʨʤʳ, ʧʨʦʧʦʨʮʠʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʦʤʝʱʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʚ ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʦʪʜʝʣʢʘ: ʇʦʜʫʤʘʡʪʝ ʦ ʤʘʪʝʨʠʘʣʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʨʝʘʣʴʥʦʤ ʠʥʪʝʨʴʝʨʝ ʟʜʘʥʠʷ, ʠ ʚʦʩʧʨʦʠʟʚʝʜʠʪʝ ʠʭ ʚʠʟʫʘʣʴʥʳʝ ʠ ʪʘʢʪʠʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʨʝʘʣʴʥʦʩʪʠ ʚ 

ʧʦʤʝʱʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʝʨʝʚʦ ʠʣʠ ʢʘʤʝʥʴ, ʪʦ ʚʠʨʪʫʘʣʴʥʳʝ ʚʝʨʩʠʠ ʵʪʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʩʪʠʯʥʳʤʠ. 

ʄʝʙʝʣʴ ʠ ʧʨʝʜʤʝʪʳ ʠʥʪʝʨʴʝʨʘ: ɺʦʩʩʦʟʜʘʡʪʝ ʤʝʙʝʣʴ ʠ ʧʨʝʜʤʝʪʳ ʠʥʪʝʨʴʝʨʘ 

ʠʟ ʨʝʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʚ ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ. ʉʪʘʨʘʡʪʝʩʴ ʩʦʭʨʘʥʠʪʴ ʬʦʨʤʳ, ʮʚʝʪʘ 

ʠ ʩʪʠʣʠ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʫʶ ʢʦʧʠʶ ʠʥʪʝʨʴʝʨʘ. 

ʆʩʚʝʱʝʥʠʝ: ʋʯʪʠʪʝ ʦʩʚʝʱʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʟʜʘʥʠʠ ʠ ʚʦʩʩʦʟʜʘʡʪʝ ʝʛʦ 

ʚʠʨʪʫʘʣʴʥʫʶ ʚʝʨʩʠʶ ʚ ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ. ʈʘʟʤʝʱʝʥʠʝ ʠ ʪʠʧʳ ʠʩʪʦʯʥʠʢʦʚ 

ʩʚʝʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʳʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ. 

ɼʝʪʘʣʠ ʠ ʜʝʢʦʨ: ʋʯʪʠʪʝ ʜʝʪʘʣʠ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʝʘʣʴʥʦʤ ʠʥʪʝʨʴʝʨʝ ʟʜʘʥʠʷ, ʠ ʚʦʩʩʦʟʜʘʡʪʝ ʠʭ ʚ ʮʠʬʨʦʚʦʤ 

ʜʚʦʡʥʠʢʝ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʨʪʠʥʳ, ʥʘʩʪʝʥʥʳʝ ʧʘʥʝʣʠ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʦʜʫʰʢʠ, 

ʨʘʩʪʝʥʠʷ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠʥʪʝʨʴʝʨʫ. 

ɺ ʮʝʣʦʤ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʧʠʠ ʠʥʪʝʨʴʝʨʘ ʚ ʮʠʬʨʦʚʦʤ ʜʚʦʡʥʠʢʝ ʚʘʞʥʦ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʠ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ, ʯʪʦʙʳ ʚʣʘʜʝʣʝʮ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʤʦʛ ʦʱʫʪʠʪʴ ʩʝʙʷ, ʢʘʢ ʙʫʜʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʘʣʴʥʦʤ 

ʟʜʘʥʠʠ. ʕʪʦ ʪʨʝʙʫʝʪ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʨʝʧʣʠʢʘʮʠʠ ʚʩʝʭ ʢʣʶʯʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʴʝʨʘ. 

ʅʝʦʙʭʦʜʠʤʳ ʢʦʨʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʞʠʟʥʠ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʳʩʦʢʘ. ʅʠ 

ʯʝʣʦʚʝʢʦʮʝʥʪʨʠʯʝʩʢʠʝ, ʥʠ ʪʝʭʥʦʮʝʥʪʨʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʙʦʣʴʰʝ ʥʝ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɺʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʢʨʝʘʪʠʚʥʳʝ ʧʨʘʢʪʠʢʠ, ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʠʥʪʝʨʝʩʳ ʪʦʣʴʢʦ ʣʶʜʝʡ, ʠ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʧʦʪʨʝʙʥʦʩʪʷʭ ʧʨʠʨʦʜʳ, ʥʝʞʠʚʳʭ ʚʠʜʦʚ ʠ ʙʫʜʫʱʠʭ 

ʧʦʢʦʣʝʥʠʡ. ʇʨʦʙʣʝʤʳ, ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʛʦʣʦʩʦʚ ʠ ʟʘʱʠʱʘʶʪ ʠʥʪʝʨʝʩʳ ʪʝʭ, ʢʦʛʦ ʦʙʳʯʥʦ ʥʝ ʚʠʜʥʦ. ɺʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʧʨʠʨʦʜʥʳʝ ʜʘʥʥʳʝ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ 

ʩʢʨʳʪʳʝ ʧʨʦʙʣʝʤʳ ʠ ʦʙʩʫʜʠʪʴ ʠʭ ʦʪʢʨʳʪʦ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʧʦʜʯʝʨʢʠʚʘʶʪ 
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ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʤʝʞʜʫ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʤʠʨʦʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʛʨʫʧʧʘʤʠ ʣʶʜʝʡ ʩ ʠʭ ʫʥʠʢʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, 

ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʚʦʨʯʝʩʢʠʝ ʧʨʘʢʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʪʝ, ʢʦʪʦʨʳʝ 

ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʢʫʩʩʪʚʝ, ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʚʳʷʚʣʝʥʠʠ ʠ ʚʳʟʳʚʘʥʠʠ 

ʩʦʯʫʚʩʪʚʠʷ ʢ ʩʢʨʳʪʳʤ ʧʨʦʙʣʝʤʘʤ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʠ ʚʥʠʤʘʥʠʷ ʢ ʥʠʤ. 

ɻʦʨʦʜʩʢʦʡ ʜʠʟʘʡʥ ʩʘʤ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ ʠʩʢʫʩʩʪʚʘ ʠ ʠʤʝʝʪ ʜʦʣʛʫʶ 

ʠʩʪʦʨʠʶ, ʥʘʯʠʥʘʷ ʩ ʨʘʙʦʪ ɺʠʪʨʫʚʠʷ. ʉʦʯʝʪʘʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʚʠʜʝʥʠʷ ʛʦʨʦʜʘ ʠ 

ʧʨʘʢʪʠʢ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʪʚʦʨʯʝʩʪʚʝ, ʤʦʞʝʪ ʧʦʤʦʯʴ ʚʳʷʚʠʪʴ ʠ ʨʘʟʨʝʰʠʪʴ 

ʥʘʧʨʷʞʝʥʠʷ, ʩʦʟʜʘʚʘʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʫʩʪʦʡʯʠʚʳ ʠ ʙʝʟʦʧʘʩʥʳ 

ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʙʫʜʫʱʠʭ ʣʶʜʝʡ ʠ ʥʝʞʠʚʳʭ ʚʠʜʦʚ, ʥʦ ʠ ʦʙʣʘʜʘʶʪ 

ʞʠʟʥʝʨʘʜʦʩʪʥʦʡ ʘʪʤʦʩʬʝʨʦʡ. ɹʫʜʫʱʠʝ ʧʝʨʩʦʥʘʞʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʘʨʪʝʬʘʢʪʘʤʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʥʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʢʦʥʪʝʢʩʪʫ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʠ 

ʧʦʜʢʨʝʧʣʝʥʳ ʜʦʩʪʫʧʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʂʦʥʮʝʧʮʠʷ 

"ʚʟʣʘʤʳʚʘʝʤʦʛʦ" ʛʦʨʦʜʘ, ʛʜʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʢʨʘʪʢʦʩʨʦʯʥʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʤʦʱʠ ʚ ʨʝʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʧʦʜʜʝʨʞʢʠ 

ʚʳʞʠʚʘʥʠʷ ʥʘʩʝʢʦʤʳʭ, ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʘʪʦʨʩʢʠʡ ʧʦʜʭʦʜ. ɺʦ ʚʩʝʤ 

ʤʠʨʝ ʝʩʪʴ ʧʨʠʤʝʨʳ ʪʘʢʠʭ ʠʜʝʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʦʚʳʝ ʪʚʦʨʯʝʩʢʠʝ ʧʨʘʢʪʠʢʠ 

ʷʚʣʷʶʪʩʷ ʧʫʪʝʤ ʢ ʩʦʟʜʘʥʠʶ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ, ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʷʪ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʦʞʠʜʘʥʠʷ (ʇʨʠʣʦʞʝʥʠʝ ɻ). 

 

3.3 ɸʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʠʪʴ ʨʘʟʨʘʙʦʪʘʪʴ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʮʝʧʮʠʷʤ 

çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè, çʥʦʚʦʛʦ ʫʨʙʘʥʠʟʤʘè, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ. ʕʪʦʪ ʢʘʪʘʣʦʛ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʘʣʛʦʨʠʪʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʛʦʨʦʜʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʊʘʢ, ʢʘʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʨʘʡʦʥ ʛʦʨʦʜʘ ɸʣʤʘʪʳ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʤʦʜʝʣʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʤʝʪʦʜʳ, ʠʤʝʶʱʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʦʧʳʪ ʘʧʨʦʙʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʠʛʰʠʝ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʤʠʨʦʚʦʤ ʦʧʳʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʕʪʦ ʤʝʪʦʜʳ 

ʢʦʥʮʝʧʮʠʡ çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè ʠ çʥʦʚʦʛʦ ʫʨʙʘʥʠʟʤʘè, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʠʤʝʶʪ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩ ʢʨʠʪʝʨʠʷʤʠ çʩʦʮʠʘʣʴʥʳʤ ʫʨʙʘʥʠʟʤʦʤ. ʂʘʪʘʣʦʛ 

ʩʦʜʝʨʞʠʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʦʛʣʘʩʥʦ ʠʟʫʯʝʥʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ 

ʢʦʥʮʝʧʮʠʷʤ: çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè, ʅʦʚʦʛʦ ʫʨʙʘʥʠʟʤʘ, ʧʦʣʦʞʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚʢʣʶʯʠʪʴ ʬʦʪʦ ʠ ʛʨʘʬʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʛʦʨʦʜʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʥʦʚʦʡ ʟʘʩʪʨʦʡʢʠ, ʫʩʧʝʰʥʘʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʪʘʨʳʭ ʟʜʘʥʠʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʦʙʱʝʩʪʚʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ. 
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ʀʟ ʤʥʦʞʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʤʝʨʦʚ, ʥʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ 

ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ, ʤʘʩʰʪʘʙ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʚʦʧʨʦʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʦʣʦʛʠʝʡ. ɺʳʙʦʨ ʜʘʥʥʳʭ ʘʩʧʝʢʪʦʚ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʫʩʧʝʰʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ ʠ ʧʨʦʙʣʝʤʘʤʠ ʠʤʝʶʱʠʝʩʷ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ, 

ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʩʦʪʥʳʤʠ ʟʜʘʥʠʷʤʠ. ɺʳʩʦʪʥʳʝ 

ʟʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʧʨʠʤʝʨʫ ʪʦʯʝʯʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ 

ʚʨʝʜ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʢʦʥʪʝʢʩʪʫ ʫʭʫʜʰʝʥʠʝʤ ʠʥʩʦʣʷʮʠʠ ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʠ 

ʜʚʦʨʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʥʘʨʫʰʘʶʪ ʧʨʠʥʷʪʳʝ ʧʨʘʚʠʣʘ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ. ɼʨʫʛʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʪʦʯʝʯʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ, ʯʪʦ ʧʦʨʦʞʜʘʝʪ ʤʘʩʩʘ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ. ʅʘʧʨʠʤʝʨ, ʟʘʪʦʨʳ 

ʥʘ ʫʣʠʮʝ, ʧʨʦʙʣʝʤʳ ʩ ʧʘʨʢʦʚʦʯʥʳʤʠ ʤʝʩʪʘʤʠ, ʦʪʩʫʪʩʪʚʠʝ ʤʝʩʪ ʠʣʠ 

ʧʝʨʝʟʘʧʦʣʥʝʥʥʳʝ ʜʝʪʩʢʠʝ ʩʘʜʳ ʠ ʰʢʦʣʳ.   

ʇʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ 

ɺ ʵʢʦʥʦʤʠʢʝ ʩʯʠʪʘʝʪʩʷ, ʯʝʤ ʙʣʠʞʝ ʨʝʩʫʨʩʳ ʠ ʙʣʘʛʘ ʜʨʫʛ ʜʨʫʛʫ ï ʪʝʤ 

ʣʫʯʰʝ. ʉ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʨʝʰʝʥʠʝ ʛʦʨʦʜʦʚ ʪʘʢʞʝ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʨʘʟʨʘʩʪʘʪʴʩʷ 

ʚ ʰʠʨʴ ʠʟ-ʟʘ ʤʘʩʩʦʚʦʡ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ. ʃʶʜʠ ʭʫʞʝ ʩʦʮʠʘʣʠʟʠʨʦʚʘʣʠʩʴ, ʯʘʱʝ 

ʙʦʣʝʣʠ ʠʟ-ʟʘ ʤʘʣʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʠ ʧʣʦʭʦʡ ʵʢʦʣʦʛʠʠ. ʆʧʪʠʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʧʦʟʚʦʣʷʝʪ ʥʘʣʘʜʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʝ 

ʧʝʰʝʭʦʜʥʳʭ, ʚʝʣʦʩʠʧʝʜʥʳʭ ʩʚʷʟʝʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʉʬʝʨʘ ʫʩʣʫʛ ʠ 

ʪʦʨʛʦʚʣʷ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʶʜʝʡ ʥʘ ʫʣʠʮʝ: ʦʪʢʨʳʚʘʪʴ ʟʘʚʝʜʝʥʠʷ 

ʚʳʛʦʜʥʦ, ʢʦʛʜʘ ʨʷʜʦʤ ʞʠʚʝʪ ʤʥʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ 

ʨʘʩʪʝʪ ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʚʝʜʴ ʫ ʦʜʥʠʭ ʞʠʪʝʣʝʡ ʧʦʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʠʟ 

ʤʘʛʘʟʠʥʦʚ ʠ ʟʘʚʝʜʝʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʫʛʘ, ʘ ʫ ʜʨʫʛʠʭ ï ʨʘʙʦʯʠʝ ʤʝʩʪʘ. ɸ, 

ʪʘʢʞʝ ʩʥʠʞʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʫʣʫʯʰʘʝʪʩʷ 

ʵʢʦʣʦʛʠʷ, ʚʝʜʴ ʞʠʪʝʣʠ ʚʳʙʠʨʘʶʪ ʚʝʣʦʩʠʧʝʜ ʚʤʝʩʪʦ ʘʚʪʦʤʦʙʠʣʷ. ʇʣʦʪʥʘʷ 

ʟʘʩʪʨʦʡʢʘ ʥʝ ʚʳʩʦʪʥʳʤʠ ʜʦʤʘʤʠ, ʘ ʨʘʟʫʤʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʣʠ. ʃʫʯʰʝ 

ʧʦʩʪʨʦʠʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ ʢʚʘʨʪʘʣʦʚ ʩ ʜʦʤʘʤʠ ʚ 7-9 ʵʪʘʞʝʡ, ʯʝʤ ʦʜʥʫ 

ʚʳʩʦʪʢʫ ʚ 40 ʵʪʘʞʝʡ ʠ ʧʫʩʪʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʚʦʢʨʫʛ ʥʝʝ ï ʧʣʦʪʥʦʩʪʴ ʙʫʜʝʪ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʡ, ʟʘʪʦ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʳ ʙʫʜʝʪ ʥʝʧʨʝʨʳʚʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ 

ʜʣʷ ʞʠʟʥʠ.  

ʆʜʥʫ ʠ ʪʫ ʞʝ ʧʣʦʪʥʦʩʪʴ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʨʘʟʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ (ʇʨʠʣʦʞʝʥʠʝ ɻ). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʯʝʪʳʨʝ ʨʘʟʥʳʭ ʧʨʠʤʝʨʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʨʝʰʝʥʠʷ. ʊʠʧʳ: ʙʘʰʥʷ, ʢʦʨʠʜʦʨʥʳʡ, ʟʘʤʢʥʫʪʳʡ ʪʠʧ ʩ ʙʦʣʴʰʠʤ ʚʥʫʪʨʝʥʥʠʤ 

ʜʚʦʨʦʤ ʠ ʯʝʪʳʨʝ ʟʘʤʢʥʫʪʳʭ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ ʩ ʤʘʣʝʥʴʢʠʤʠ 

ʚʥʫʪʨʝʥʥʠʤʠ ʜʚʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʧʨʠʤʝʨʥʦ ï 

22 400 ʤ2. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʯʝʪʚʝʨʪʳʡ ʪʠʧ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʳʠʛʨʳʰʥʳʤ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʩ ʧʦʟʠʮʠʠ ʢʦʤʬʦʨʪʥʦʛʦ ʜʣʷ ʞʠʪʝʣʝʡ. ɿʘʤʢʥʫʪʳʡ 

ʜʚʦʨ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ. ɿʜʘʥʠʷ 

ʧʦ ʧʝʨʠʤʝʪʨʫ ʫʢʨʳʚʘʶʪ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʦʪ ʚʝʪʨʘ, ʘ ʠʟʤʝʥʷʷ ʧʣʦʱʘʜʴ ʜʚʦʨʘ 

ʠʣʠ ʚʳʩʦʪʫ ʦʢʨʫʞʘʶʱʠʭ ʟʜʘʥʠʡ, ʤʦʞʥʦ ʚʣʠʷʪʴ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʛʦ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. ɿʘʢʨʳʪʳʝ ʜʚʦʨʳ ʧʦʟʚʦʣʷʶʪ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ 

ʥʘʜʝʷʪʴʩʷ ʥʘ ʧʦʩʪʦʷʥʩʪʚʦ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʙʫʞʜʘʝʪ 

ʞʠʪʝʣʝʡ ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʫʣʠʮʝ. 
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ʄʘʩʰʪʘʙ 

ɺʳʩʦʪʳ ʟʜʘʥʠʡ, ʰʠʨʠʥʘ ʫʣʠʮ, ʦʟʝʣʝʥʝʥʠʝ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʦʤʬʦʨʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ʉʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʠ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ʤʥʦʛʦʵʪʘʞʥʘʷ ʟʘʩʪʨʦʡʢʘ 

ʧʨʝʚʨʘʱʘʶʪ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʪʨʘʥʟʠʪʥʦʝ. ʇʫʩʪʦʪʘ ʠ ʙʦʣʴʰʠʝ 

ʦʙʲʝʤʳ ʜʘʚʷʪ ʠ ʫʭʫʜʰʘʶʪ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ, 

ʧʦʙʫʞʜʘʝʪ ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ ʠ ʙʦʷʟʥʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʥʳʭ ʩʦʩʝʜʩʢʠʭ ʩʚʷʟʝʡ ʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʝʣʘʪʴ ʙʦʣʴʰʝ 40 ʢʚʘʨʪʠʨ ʥʘ ʦʜʠʥ ʧʦʜʲʝʟʜ. ʂʦʤʬʦʨʪʥʘʷ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʚʳʩʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠïɻ ʪʦ ʧʨʠʤʝʨʥʦ ʩʝʤʴ ʵʪʘʞʝʡ. ʊʘʢʘʷ ʚʳʩʦʪʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʨʠʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ ʯʝʣʦʚʝʢʘ ʚ ʜʦʤʝ ʩ ʫʣʠʮʝʡ. ɾʠʪʝʣʠ 

ʧʷʪʠʵʪʘʞʥʳʭ ʜʦʤʦʚ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴ ʣʠʮʦ ʨʝʙʝʥʢʘ ʚʦ ʜʚʦʨʝ ʩ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʠ 

ʦʢʣʠʢʥʫʪʴ ʝʛʦ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʮʠʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʤʝʩʪʘ ʠ 

ʫʣʫʯʰʘʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʠʤʝʥʥʦ ʩʦʮʠʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ. ʐʠʨʠʥʘ ʫʣʠʮ ʪʦʞʝ 

ʚʘʞʥʘ ʜʣʷ ʢʦʤʬʦʨʪʘ ʞʠʪʝʣʝʡ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʝʣʘʪʴ ʫʣʠʮʫ ʚ ʞʠʣʦʡ ʟʦʥʝ 

ʩʣʠʰʢʦʤ ʰʠʨʦʢʦʡ, ʠʥʘʯʝ ʝʝ ʙʫʜʝʪ ʪʨʫʜʥʦ ʧʝʨʝʩʝʯʴ. ɹʦʣʝʝ ʰʠʨʦʢʠʝ ʫʣʠʮʳ ʠ 

ʧʣʦʱʘʜʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʙʘʚʣʷʪʴ ʜʝʨʝʚʴʷʤʠ ʠ ʤʘʣʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ 

ʬʦʨʤʘʤʠ ʜʣʷ ʦʞʠʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚ. ɺʳʩʦʪʥʳʝ ʜʦʤʘ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʚ 

ʣʝʩʪʥʠʯʥʦʤ ʧʦʨʷʜʢʝ: ʩʦ ʩʪʦʨʦʥʳ ʫʣʠʮʳïʧʦʥʠʞʝ, ʘ ʢ ʮʝʥʪʨʫ ʢʚʘʨʪʘʣʘ ʵʪʘʞʥʦʩʪʴ 

ʚʳʰʝ, ʢʘʢ ʫ ʧʠʨʘʤʠʜ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʧʨʠʸʤʘ ʧʦʣʫʯʘʝʪʩʷ ʩʦʭʨʘʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ʫʣʠʮ ʠ ʢʦʤʬʦʨʪʥʫʶ ʩʨʝʜʫ ʧʨʠ ʫʧʣʦʪʥʝʥʠʠ ʨʘʡʦʥʘ ʮʝʥʦʡ ʦʪʩʫʪʩʪʚʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʜʚʦʨʘ.  

ʆʟʝʣʝʥʝʥʠʝ 

ɼʣʷ ʦʟʝʣʝʥʝʥʠʷ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ ʥʘ ʝʞʝʛʦʜʥʦʤ ʚʳʨʘʱʠʚʘʥʠʠ ʦʜʥʦʣʝʪʥʠʭ 

ʨʘʩʪʝʥʠʡ. 

ʋʯʘʩʪʢʠ ʦʢʦʣʦ ʜʦʤʦʚ ʠʣʠ ʧʫʩʪʳʨʠ ʤʦʞʥʦ ʧʨʝʚʨʘʱʘʪʴ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʩʘʜʳ ʠ ʦʛʦʨʦʜʳ. ɾʠʪʝʣʠ ʩʘʤʠ ʤʦʛʫʪ ʫʭʘʞʠʚʘʪʴ ʟʘ ʥʠʤʠ ʠ ʟʘʙʦʪʠʪʴʩʷ ʦ ʟʝʤʣʝ. 

ɺʘʞʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʞʠʪʝʣʝʡ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʜʠʟʘʡʥʫ ʠ ʨʘʩʪʝʥʠʷʤ, 

ʢʦʪʦʨʳʝ ʧʦʜʩʢʘʞʫʪ ʢʘʢ ʩʜʝʣʘʪʴ ʢʨʘʩʠʚʦ ʠ ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʫʭʘʞʠʚʘʪʴ. ɼʝʨʝʚʴʷ ʚ 

ʛʦʨʦʜʝ ï ʵʪʦ ʯʘʩʪʴ ʛʦʨʦʜʩʢʦʛʦ ʧʝʡʟʘʞʘ ʚʤʝʩʪʝ ʩʦ ʟʜʘʥʠʷʤʠ, ʧʘʤʷʪʥʠʢʘʤʠ, 

ʬʦʥʘʨʷʤʠ ʠ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʛʦʨʦʜʘ. 

ɼʝʨʝʚʴʷ ʫʚʦʜʷʪ ʚʣʘʛʫ ʚ ʧʦʯʚʫ ʠ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʣʠʚʥʝʚʫʶ 

ʢʘʥʘʣʠʟʘʮʠʶ. ɺ ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ ʧʣʘʥʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʩʪʚʦʣʴʥʦʡ ʨʝʰʝʪʢʠ, ʢʦʪʦʨʘʷ ʟʘʱʠʱʘʝʪ ʜʝʨʝʚʴʷ ʦʪ ʣʶʜʝʡ ï ʦʪ ʜʝʨʝʚʴʝʚ. 

ʈʝʰʝʪʢʘ ʟʘʢʨʳʚʘʝʪ ʛʨʫʥʪ, ʚ ʢʦʪʦʨʳʡ ʧʦʩʘʞʝʥʦ ʜʝʨʝʚʦ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʝʛʦ 

ʫʪʦʧʣʝʥʠʶ, ʧʦʧʘʜʘʥʠʶ ʛʨʫʥʪʘ ʥʘ ʪʨʦʪʫʘʨʳ. ɺʘʞʥʦ ʟʘʢʨʳʪʴ ʛʨʫʥʪ, ʥʦ ʥʝ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʦʧʘʜʘʥʠʶ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ʚʥʫʪʨʴ. ʇʦʵʪʦʤʫ ʚ ʨʝʰʝʪʢʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʨʦʨʝʟʠ.  

ʇʨʠʩʪʚʦʣʴʥʳʝ ʨʝʰʝʪʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʠʝʤ ʪʨʦʪʫʘʨʘ ʠ ʠʤʝʪʴ 

ʥʝʙʦʣʴʰʠʝ ʱʝʣʠ ʜʣʷ ʜʦʩʪʫʧʘ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ. ʆʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʚ ʣʶʙʦʡ 

ʩʠʪʫʘʮʠʠ ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ, ʧʦʵʪʦʤʫ ʟʝʤʣʶ ʩʚʝʨʭʫ ʤʦʞʥʦ ʧʨʠʩʳʧʘʪʴ 

ʥʝʙʦʣʴʰʠʤʠ ʢʘʤʥʷʤʠ, ʦʧʠʣʢʘʤʠ ʠʣʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ. ʄʦʞʥʦ ʥʘ ʧʨʠʩʪʚʦʣʴʥʳʭ ʨʝʰʝʪʢʘʭ ʫʢʘʟʳʚʘʪʴ ʘʜʨʝʩ ʜʝʨʝʚʘ ʠʣʠ 

ʫʣʠʮʫ. ʕʪʦ ʫʧʨʦʩʪʠʪ ʥʘʚʠʛʘʮʠʶ ʠ ʩʜʝʣʘʝʪ ʨʝʰʝʪʢʫ ʠʥʪʝʨʝʩʥʦʡ ʜʝʪʘʣʴʶ ʛʦʨʦʜʘ. 
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ʄʥʦʛʦ ʧʦʜʦʙʥʳʭ ʨʝʰʸʪʦʢ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʮʝʥʪʨʘʭ ʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʘʭ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ.  

ʂʦʤʧʦʟʠʮʠʷ ʜʚʦʨʘ 

ɼʚʦʨ ï ʧʨʦʜʦʣʞʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʥʘʯʘʣʦ ʣʠʯʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʍʦʨʦʰʠʝ ʜʚʦʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʱʝʥʠʶ, ʧʦʜʜʝʨʞʘʥʠʶ 

ʘʪʤʦʩʬʝʨʳ ʜʦʙʨʦʩʦʩʝʜʩʪʚʘ, ʠ ʦʥʠ ʙʝʟʦʧʘʩʥʳ. ɼʚʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʣʞʥʦ 

ʨʘʩʧʦʣʘʛʘʪʴ ʢ ʦʪʜʳʭʫ ʠ ʦʙʱʝʥʠʶ, ʠ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʢʘʤʝʡʢʠ, ʩʪʦʣʳ ʠ ʪ.ʜ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʤʥʦʛʠʝ ʟʘʩʪʨʦʡʱʠʢʠ ʟʘʢʣʘʜʳʚʘʶʪ 

ʚ ʩʚʦʠ ʧʨʦʝʢʪʳ ʩʦʩʝʜʩʢʠʝ ʮʝʥʪʨʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʦʙʱʝʩʪʚʘ ʞʠʪʝʣʝʡ. ɺ ʥʠʭ 

ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʯʘʩʪʥʳʝ ʩʝʤʠʥʘʨʳ, ʦʙʩʫʞʜʘʪʴ ʦʙʱʝʜʦʤʦʚʳʝ ʚʦʧʨʦʩʳ ʠʣʠ 

ʧʨʦʩʪʦ ʧʨʦʚʦʜʠʪʴ ʢʫʣʴʪʫʨʥʦ-ʤʘʩʩʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɼʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ 

ɺ 1970-ʭ ʛʦʜʘʭ ʧʨʠ ʧʦʜʜʝʨʞʢʝ çʖʅɽʉʂʆè ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʂʝʚʠʥ ʃʠʥʯ ʠ 

ʃʫʠʟ ʏʘʚʣ ʚʳʷʩʥʠʣʠ, ʢʘʢ ʩʘʤʠ ʜʝʪʠ ʦʮʝʥʠʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʞʠʚʫʪ 

ʠ ʠʛʨʘʶʪ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʝʪʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʩʯʘʩʪʴʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ, ʢʘʢʠʤ 

ʝʛʦ ʚʠʜʷʪ ʚʟʨʦʩʣʳʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʘʤʳʝ ʩʯʘʩʪʣʠʚʳʝ ʜʝʪʠ ʞʠʚʫʪ 

ʚ ʩʘʤʳʭ ʙʝʜʥʳʭ ʛʦʨʦʜʘʭ ʠ ʨʘʡʦʥʘʭ. ʀʤʝʥʥʦ ʪʘʤ ʜʝʪʠ ʯʫʚʩʪʚʫʶʪ ʥʘʠʙʦʣʝʝ 

ʩʚʦʙʦʜʥʦ: ʦʥʠ ʛʫʣʷʶʪ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʩʘʤʠ ʚʳʙʠʨʘʶʪ ʜʨʫʟʝʡ, ʦʙʱʘʶʪʩʷ ʩ 

ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ [129, ʨ. 569-579]. ɼʝʪʠ ʥʫʞʜʘʶʪʩʷ ʚ ʩʚʦʙʦʜʥʦʡ ʠʛʨʝ ʠ ʚ 

ʦʙʱʝʥʠʠ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʡ ʧʣʦʱʘʜʢʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʣʝʛʢʦʩʪʴ ʧʦʜʭʦʜʦʚ ʢ 

ʥʝʡ. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʧʦ ʧʫʪʠ ʢ ʧʣʦʱʘʜʢʘʤ ʥʝ ʙʳʣʦ ʫʣʠʮ ʩ ʠʥʪʝʥʩʠʚʥʳʤ 

ʜʚʠʞʝʥʠʝʤ. ʇʨʦʝʢʪʠʨʦʚʱʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʛʜʝ ʨʦʜʠʪʝʣʠ ʧʘʨʢʫʶʪʩʷ, 

ʛʜʝ ʨʘʟʤʝʩʪʷʪ ʠʥʚʘʣʠʜʥʳʝ ʠ ʜʝʪʩʢʠʝ ʢʦʣʷʩʢʠ. ɽʩʣʠ ʥʘ ʧʣʦʱʘʜʢʝ ʠ ʚʦʢʨʫʛ ʥʝʝ 

ʥʝʪ ʜʝʨʝʚʴʝʚ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʪʝʥʴ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ 

ʥʘʚʝʩʘ. ʅʫʞʥʦ ʧʨʦʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʨʷʜʦʤ ʩ ʧʣʦʱʘʜʢʦʡ ʥʝ ʙʳʣʦ ʷʜʦʚʠʪʳʭ ʠʣʠ 

ʧʦʣʫʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ, ʨʘʩʪʝʥʠʡ ʩ ʥʝʩʲʝʜʦʙʥʳʤʠ ʧʣʦʜʘʤʠ, ʩʠʣʴʥʳʭ 

ʘʣʣʝʨʛʝʥʦʚ. ɹʦʣʴʰʠʝ ʜʝʨʝʚʴʷ ʩʪʦʠʪ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ 

ʣʘʟʘʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʫʶ ʜʨʝʥʘʞʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʥʝ 

ʧʦʚʣʠʷʣʘ ʙʳ ʥʘ ʦʙʱʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʣʦʱʘʜʢʠ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʣʘ ʙʳ ʩʪʦʢ 

ʚʦʜr ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʝʩʪʘ ʜʣʷ ʠʛʨ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ, 

ʤʝʩʪʘ ʜʣʷ ʠʭ ʨʦʜʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʢʦʣʷʩʢʘʤʠ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʣʘʚʦʯʢʠ, 

ʪʫʘʣʝʪ, ʪʝʥʴ, ʠʩʪʦʯʥʠʢ ʚʦʜʳ. ɺ ʤʝʩʪʘʭ ʚʦʟʤʦʞʥʦʛʦ ʧʘʜʝʥʠʷ ʨʝʙʝʥʢʘ ʧʦʢʨʳʪʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʘʨʦʧʦʛʣʘʱʘʶʱʠʤ: ʧʝʩʦʢ ʬʨʘʢʮʠʝʡ 0,2-2 ʤʤ ʩ ʪʦʣʱʠʥʦʡ 

ʧʦʢʨʳʪʠʷ ʥʝ ʤʝʥʝʝ 500 ʤʤ, ʛʨʘʚʠʡ (ʥʦ ʥʝ ʛʨʘʥʠʪʥʦʛʦ ʦʪʩʝʚʘ) ʬʨʘʢʮʠʝʡ 8 ʤʤ, 

ʜʨʝʚʝʩʥʳʝ ʦʧʠʣʢʠ, ʨʝʟʠʥʦʚʳʝ ʧʣʠʪʢʠ, ʤʘʪʳ ʠʣʠ ʤʦʥʦʣʠʪʥʳʝ ʨʝʟʠʥʦʚʳʝ 

ʧʦʢʨʳʪʠʷ, ʛʨʫʥʪ ʠʣʠ ʜʝʨʥ. ʅʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʠʨʧʠʯ, ʙʝʪʦʥ, ʙʠʪʫʤʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʱʝʙʝʥʴ, ʣʝʩʦʤʘʪʝʨʠʘʣʳ ʠʣʠ ʨʳʭʣʫʶ ʧʦʯʚʫ. ʏʝʤ ʚʳʰʝ ʚʳʩʦʪʘ 

ʚʦʟʤʦʞʥʦʛʦ ʧʘʜʝʥʠʷ, ʪʝʤ ʪʦʣʱʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʘʨʦʧʦʛʣʘʱʘʶʱʝʝ ʧʦʢʨʳʪʠʝ. 

ʊʦʣʱʠʥʘ ʧʦʢʨʳʪʠʷ ʠʟ ʨʝʟʠʥʦʚʦʡ ʠʟ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ ʜʣʷ ʠʛʨʦʚʳʭ ʦʙʲʝʢʪʦʚ 

ʚʳʩʦʪʦʡ ʜʦ 1 ʤ ʜʦʣʞʥʘ ʙʳʪʴ 20 ʤʤ, ʦʪ 1,1 ʜʦ 1,5 ʤʤ ï 30 ʤʤ, ʦʪ 1,5 ʤ ʜʦ 1,9 ʤ ï 

40-90 ʤʤ. ɿʦʥʘ ʫʜʘʨʦʧʦʛʣʘʱʘʶʱʝʡ ʧʦʜʫʰʢʠ ʚʦʢʨʫʛ ʠʛʨʦʚʦʡ ʬʦʨʤʳ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1 ʤ ʧʦ ʧʝʨʠʤʝʪʨʫ. ʊʘʢʠʝ ʤʝʨʳ ʩʥʠʟʷʪ ʪʨʘʚʤʘʪʠʟʤ ʥʘ ʜʝʪʩʢʦʡ 

ʧʣʦʱʘʜʢʝ. 
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ʈʝʣʴʝʬ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʝʩʥʦʛʦ ʠʛʨʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʝʣʴʝʬ. 

ʉʤʝʰʘʥʥʳʝ ʨʘʡʦʥʳ 

ɺ ʩʤʝʰʘʥʥʦʡ ʟʘʩʪʨʦʡʢʝ ʞʠʣʘʷ, ʦʬʠʩʥʘʷ, ʢʦʤʤʝʨʯʝʩʢʘʷ, ʢʫʣʴʪʫʨʥʘʷ, 

ʩʦʮʠʘʣʴʥʘʷ ʟʦʥʳ ʧʝʨʝʤʝʰʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʝʰʝʡ ʜʦʩʪʫʧʥʦʩʪʠ ʩ 

ʜʨʫʛ ʦ ʜʨʫʛʘ. ʋ ʨʘʡʦʥʘ ʠʣʠ ʢʚʘʨʪʘʣʘ ʚ ʩʤʝʰʘʥʥʦʡ ʟʘʩʪʨʦʡʢʝ ʥʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʡ ʬʫʥʢʮʠʠ.  

ɾʠʪʝʣʠ ʤʦʛʫʪ ʜʦʙʠʨʘʪʴʩʷ ʜʦ ʨʘʙʦʪʳ ʠ ʜʦʤʘ ʧʝʰʢʦʤ ʠʣʠ ʥʘ ʚʝʣʦʩʠʧʝʜʝ. 

ʕʪʦ ʩʥʠʞʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʝʟʜʢʝ ʥʘ ʤʘʰʠʥʝ ʠ ʥʘʛʨʫʟʢʫ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʡ 

ʪʨʘʥʩʧʦʨʪ. ʊʘʢ ʫʤʝʥʴʰʘʝʪʩʷ ʵʬʬʝʢʪ ʤʘʷʪʥʠʢʦʚʦʡ ʤʠʛʨʘʮʠʠ, ʠ ʪʨʘʥʩʧʦʨʪ ʚ ʯʘʩʳ 

ʧʠʢ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʛʦʨʦʜʫ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ.  

ɹʣʘʛʦʜʘʨʷ ʩʤʝʰʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʣʠʮʘ ʥʝ ʚʳʤʠʨʘʝʪ ʜʥʝʤ, ʢʘʢ 

ʩʧʘʣʴʥʳʝ ʨʘʡʦʥʳ, ʠʣʠ ʥʦʯʴʶ ʢʘʢ ʜʝʣʦʚʳʝ ʢʚʘʨʪʘʣʳ. ʕʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ 

ʙʠʟʥʝʩʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʮʠʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʪʝʨʨʠʪʦʨʠʠ.  

ʉʤʝʰʘʥʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʙʣʠʞʘʝʪ ʣʶʜʝʡ ʠ ʙʠʟʥʝʩ, ʨʘʟʚʠʪʠʶ 

ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ. ʆʪʢʨʳʪʠʝ ʢʦʬʝʡʥʠ ʠʣʠ ʘʧʪʝʢʠ ʥʘ ʫʣʠʮʝ ʩ ʞʠʣʳʤʠ ʠ 

ʦʬʠʩʥʳʤʠ ʜʦʤʘʤʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʯʝʤ ʟʘʚʣʝʢʘʪʴ ʣʶʜʝʡ ʚ 

ʢʦʤʤʝʨʯʝʩʢʫʶ ʟʦʥʫ ʚ ʩʪʦʨʦʥʝ ʦʪ ʞʠʣʴʷ ʠ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʇʨʠ ʩʤʝʰʘʥʥʦʡ 

ʟʘʩʪʨʦʡʢʝ ʣʫʯʰʝ ʨʘʟʚʠʪʳ ʩʦʩʝʜʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʘ çʟʦʥʘ ʢʦʤʬʦʨʪʘè ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ ʦʙʳʯʥʦʡ. ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʤʝʰʘʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʥʘʡʪʠ 

ʫʜʘʯʥʳʝ ʨʝʰʝʥʠʷ, ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʛʦʨʦʜʦʚ. ɼʦ 

ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʟʘʩʪʨʦʡʢʘ ʠ ʧʣʘʥʠʨʦʚʢʘ ʛʦʨʦʜʦʚ ʚʝʣʘʩʴ ʧʦ ʧʨʠʥʮʠʧʫ 

çʚʩʝ ʚʤʝʩʪʝ ʠ ʚʩʝ ʨʷʜʦʤè [133]. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʨʠʥʷʪʠʶ 

ʨʝʰʝʥʠʡ ʠ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʘ. ɺʥʝʜʨʝʥʠʝ ʚ ʛʦʨʦʜʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʦʚ 

ʂʘʟʘʭʩʪʘʥʘ ʢʦʥʮʝʧʮʠʠ çʚʨʝʤʝʥʥʦʛʦ ʫʨʙʘʥʠʟʤʘè ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʥʳʭ, ʩ ʥʝʜʦʩʪʨʦʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʨʘʡʦʥʘʤʠ, ʜʘʞʝ ʛʦʨʦʜʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʪʴ ʵʪʫ ʪʝʤʫ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʦʨʦʚ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʣʘʥʠʨʫʝʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʯʝʪʢʫʶ ʮʝʣʴ ʠ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. 

ʈʘʟʣʠʯʥʳʝ ʤʘʩʰʪʘʙʳ ʩʦʙʳʪʠʡ ʚʣʠʷʶʪ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʝ (15-25 ʣʝʪ), 

ʩʨʝʜʥʝʩʨʦʯʥʳʝ (5-15 ʣʝʪ) ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ (3-5 ʣʝʪ) ʧʣʘʥʳ. ʅʘʧʨʠʤʝʨ, 

ʧʨʦʚʝʜʝʥʠʝ ʤʝʛʘ ʩʦʙʳʪʠʡ ʪʨʝʙʫʝʪ ʫʣʫʯʰʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʵʪʦʤʫ 

ʫʯʘʩʪʠʝ ʚ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ.  

ʂʦʥʮʝʧʮʠʷ ʥʘʚʠʛʘʮʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʫʜʦʙʦʯʠʪʘʝʤʦʡ ʠ 

ʨʘʟʙʦʨʯʠʚʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʣʶʜʠ ʤʦʛʫʪ ʫʩʧʝʰʥʦ ʩʣʝʜʦʚʘʪʴ ʤʘʨʰʨʫʪʘʤ ʠ 

ʜʦʙʨʘʪʴʩʷ ʜʦ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ. ʅʘʚʠʛʘʮʠʷ ʧʨʦʮʝʩʩ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʵʣʝʤʝʥʪʳ 

ʫʣʫʯʰʘʶʪ ʦʧʳʪ ʣʶʜʝʡ ʠ ʥʘʚʠʛʘʮʠʶ ʚʥʫʪʨʠ ʛʦʨʦʜʦʚ, ʧʦʟʚʦʣʷʷ ʠʤ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʛʦʨʦʜʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ɿʜʘʥʠʷ, ʣʘʥʜʰʘʬʪʳ ʠ ʬʠʟʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ï ʪʨʠ ʬʘʢʪʦʨʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʫʪʴ ʠ ʧʨʦʮʝʩʩ ʚʥʫʪʨʠ ʛʦʨʦʜʦʚ. ʕʪʠ 

ʵʣʝʤʝʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʧʨʦʱʝʥʠʶ ʚʥʝʰʥʠʭ ʩʨʝʜ ʠ ʜʝʣʘʶʪ ʠʭ ʧʦʥʷʪʥʳʤʠ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʧʦʪʝʨʷʣʠʩʴ. Urban Wayfinding ʚʧʝʨʚʳʝ 

ʦʙʩʫʞʜʘʣʩʷ ʂʝʚʠʥʦʤ ʃʠʥʯʝʤ ʚ 1960 ʛʦʜʫ. ʧʦʠʩʢ ʧʫʪʠ ʟʘʚʠʩʠʪ ʦʪ ʤʳʩʣʝʥʥʳʭ 

ʦʙʨʘʟʦʚ, ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 
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ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʠ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ. ʇʨʠʨʦʜʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʤʠʜʞʘ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʛʦʨʦʜʘ. ʃʠʥʯ ʧʨʝʜʣʦʞʠʣ ʧʷʪʴ ʵʣʝʤʝʥʪʳ ʢʦʛʥʠʪʠʚʥʳʭ ʢʘʨʪ: ʧʫʪʠ, ʨʝʙʨʘ, ʨʘʡʦʥʳ, 

ʫʟʣʳ ʠ ʦʨʠʝʥʪʠʨʳ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʛʦʨʦʜʩʢʠʝ ʩʮʝʥʘʨʠʠ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʳ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, 

ʢʦʪʦʨʳʭ ʧʦʤʦʛʘʶʪ ʣʶʜʷʤ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʚ ʩʚʦʝʡ ʩʨʝʜʝ. ʇʫʪʠ ʪʘʢʠʝ ʢʘʢ 

ʫʣʠʮʳ ʠ ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ 

ʥʘʚʠʛʘʮʠʠ ʧʨʦʮʝʩʩ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʠ 

ʧʦʟʚʦʣʷʶʪ ʣʶʜʷʤ ʥʘʙʣʶʜʘʪʴ ʟʘ ʛʦʨʦʜʦʤ. ʂʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʣʠʥʝʡʥʳʝ 

ʛʨʘʥʠʮʳ, ʨʘʟʜʝʣʷʶʱʠʝ ʜʚʝ ʨʘʟʥʳʝ ʬʘʟʳ ʠ ʪʦʯʢʠ, ʪʘʢʠʝ ʢʘʢ ʙʝʨʝʛʘ ʠ ʞʝʣʝʟʥʳʝ 

ʜʦʨʦʛʠ. ɺʘʞʥʦʩʪʴ ʢʨʘʝʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʚʳʜʝʣʷʶʪ ʠʟʦʙʨʘʞʝʥʠʝ 

ʛʦʨʦʜʘ. ʈʘʡʦʥʳ ï ʵʪʦ ʨʘʡʦʥʳ ʛʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʱʠʤʠ 

ʯʝʨʪʘʤʠ [134]. 

ɼʚʠʛʘʷʩʴ ʚʧʝʨʝʜ, ʫʟʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʷʜʨʦ ʚ ʪʘʢʠʭ ʨʘʡʦʥʘʭ, ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ. 

ɼʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ï ʵʪʦ ʬʠʟʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʛʦʨʦʞʘʥʘʤ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʝʙʷ ʠ ʨʘʟʚʠʚʘʪʴ ʟʘʧʦʤʠʥʘʶʱʠʝʩʷ ʨʝʧʣʠʢʠ ʚ 

ʩʚʦʝʡ ʩʨʝʜʝ. ʅʘʢʦʥʝʮ, ʵʪʠ ʧʷʪʴ ʵʣʝʤʝʥʪʦʚ ʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʤʦʛʫʪ ʥʘʧʨʷʤʫʶ 

ʫʣʫʯʰʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʩʨʝʜʠ ʠʥʜʠʚʠʜʫʫʤʦʚ. 

ɼʝʪʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʠʥʘʯʝ, ʯʝʤ ʚʟʨʦʩʣʳʝ. ʆʥʠ 

ʦʙʨʘʱʘʶʪ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʥʘ ʜʝʪʘʣʠ, ʮʚʝʪʘ ʠ ʬʦʨʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʃʠʥʯʘ ʠ 

ʝʛʦ ʢʦʣʣʝʛ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʩʦʙʳʝ ʯʝʨʪʳ ʠ ʜʝʪʘʣʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʢ 

ʛʦʨʦʜʩʢʠʤ ʧʝʡʟʘʞʘʤ, ʯʪʦʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʝʪʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʩʦʟʜʘʚʘʷ ʦʱʫʱʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʦʭʦʜʳ ʠ ʪʨʦʪʫʘʨʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ ʠ ʙʳʪʴ ʨʘʟʥʳʭ ʮʚʝʪʦʚ, 

ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʫ ʜʝʪʝʡ ʠʥʪʝʨʝʩ ʢ ʭʦʜʴʙʝ ʠ ʥʘʩʣʘʞʜʝʥʠʶ ʧʨʦʛʫʣʢʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʨʝʜʫʶʱʠʭʩʷ ʧʦʢʨʳʪʠʡ ʠ ʮʚʝʪʦʚ ʧʦʚʳʰʘʝʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʨʝʜʠ ʜʝʪʝʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ 

ʚʥʠʤʘʪʝʣʴʥʳʤʠ. ɼʝʪʩʢʠʝ ʫʟʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʝʨʝʢʨʝʩʪʢʘʭ ʠ ʜʨʫʛʠʭ 

ʟʥʘʯʠʤʳʭ ʤʝʩʪʘʭ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ ʠ 

ʧʝʰʝʭʦʜʥʳʝ ʧʝʨʝʭʦʜʳ, ʧʦʤʦʛʘʶʪ ʜʝʪʷʤ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ. ʕʪʠ ʫʟʣʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ ʩʦʜʝʨʞʘʪʴ ʥʝʩʢʦʣʴʢʦ ʮʚʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦʙʳ 

ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʜʝʪʝʡ ʠ ʧʦʤʦʯʴ ʠʤ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʝ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʬʠʪʠ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʤʦʞʝʪ ʧʦʤʦʯʴ ʜʝʪʷʤ 

ʟʘʧʦʤʠʥʘʪʴ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʚʦʠ ʝʞʝʜʥʝʚʥʳʝ ʤʘʨʰʨʫʪʳ. ɺʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ 

ʨʘʟʚʠʚʘʶʪ ʫ ʜʝʪʝʡ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʥʘʚʳʢʠ ʠ ʧʦʟʚʦʣʷʶʪ ʠʤ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ 

ʙʝʟʦʧʘʩʥʦ, ʫʚʝʨʝʥʥʦ ʠ ʢʦʤʬʦʨʪʥʦ ʧʨʠ ʧʨʦʛʫʣʢʘʭ ʚ ʛʦʨʦʜʝ. ɺ ʟʘʢʣʶʯʝʥʠʝ, 

ʫʣʫʯʰʝʥʠʝ ʥʘʚʠʛʘʮʠʠ ʧʦ ʛʦʨʦʜʫ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʝʪʩʢʦʡ 

ʜʨʫʞʝʩʪʚʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʀʛʨʘʶʱʠʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʩʧʠʪʘʥʠʠ ʫ ʜʝʪʝʡ 

ʯʫʚʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʦʟʜʘʥʠʝ ʧʦʥʷʪʥʳʭ ʢʚʘʨʪʘʣʦʚ 

ʩ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʟʜʘʥʠʷʤʠ ʠ ʧʝʰʝʭʦʜʥʳʤʠ ʜʦʨʦʞʢʘʤʠ. 

ʕʪʠ ʤʝʨʳ ʤʦʛʫʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʛʦʨʦʜʝ ʠ ʫʤʝʥʴʰʠʪʴ 

ʙʝʩʧʦʢʦʡʩʪʚʦ ʧʨʠ ʧʦʠʩʢʝ ʧʫʪʠ. 

ʉʪʨʘʪʝʛʠʠ CPTED (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʮʝʣʴʶ 
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ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ) ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʙʝʟʦʧʘʩʥʳʭ 

ʤʝʩʪ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʨʦʛʨʘʤʤʘ CPTED ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʤʝʩʪ ʩ ʫʯʝʪʦʤ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ. ʆʥʘ ʪʘʢʞʝ 

ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʢʦʥʮʝʧʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʩʪʨʘʭʘ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʫʣʫʯʰʝʥʦ. ʉʪʨʘʪʝʛʠʠ 

CPTED ʨʘʥʝʝ ʙʳʣʠ ʧʦʜʯʝʨʢʥʫʪʳ ɼʞʝʡʢʦʙʩʦʤ ʩ ʧʦʤʦʱʴʶ ʢʦʥʮʝʧʮʠʠ "ʛʣʘʟ ʥʘ 

ʫʣʠʮʝ", ʧʦʦʱʨʷʶʱʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʰʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ 

ʩʦʦʙʱʝʩʪʚʘʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʪʢʨʳʪʳʤʠ ʛʦʨʦʜʩʢʠʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. 

ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ 

ʂʦʥʪʨʦʣʴ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʦʩʪʫʧʘ ʢ ʦʪʢʨʳʪʳʤ ʛʦʨʦʜʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ 

ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʨʝʩʪʫʧʥʦʩʪʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʝ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʨʝʩʪʫʧʥʠʢʦʚ. ʌʠʟʠʯʝʩʢʠʡ ʜʦʩʪʫʧ ʢ ʩʤʝʞʥʳʤ 

ʧʘʨʢʘʤ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ ʩ ʧʦʤʦʱʴʶ ʙʘʨʴʝʨʦʚ, ʦʛʨʘʞʜʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʩʪʦʣʙʳ, ʟʘʙʦʨʳ ʠ ʧʦʨʪʘʣʳ. ʕʪʘ ʩʪʨʘʪʝʛʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʯʫʚʩʪʚʘ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʪʘʢʠʝ ʤʝʨʳ 

ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʵʩʪʝʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʩʦʩʝʜʥʠʭ ʧʘʨʢʦʚ. 

ʉʫʞʝʥʠʝ ʧʝʨʝʢʨʝʩʪʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʛʠʙʦʚ ʚ ʬʦʨʤʝ "S" ʥʘ ʫʣʠʮʘʭ, 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʜʣʷ ʫʩʧʦʢʦʝʥʠʷ ʜʚʠʞʝʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʣʠʮ ʩ 

ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʜʚʠʞʝʥʠʝʤ ʩʯʠʪʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʢʦʥʪʨʦʣʷ 

ʜʚʠʞʝʥʠʷ ʥʘ ʞʠʣʳʭ ʫʣʠʮʘʭ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ, ʩʪʦʷʱʘʷ ʟʘ ʵʪʠʤʠ ʩʪʨʘʪʝʛʠʷʤʠ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʫʧʨʘʚʣʷʪʴ ʧʦʪʦʢʦʤ ʜʚʠʞʝʥʠʷ ʩ 

ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʪʨʘʪʝʛʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʥʘʙʣʶʜʝʥʠʷ, ʯʪʦ 

ʧʦʤʦʛʘʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʦʚʝʨʰʝʥʠʝ ʧʨʝʩʪʫʧʣʝʥʠʡ. ʌʦʨʤʘʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʭʨʘʥʥʠʢʘʤʠ ʠ ʚʣʘʜʝʣʴʮʘʤʠ ʤʘʛʘʟʠʥʦʚ, ʘ ʥʝʬʦʨʤʘʣʴʥʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ. ɽʩʪʝʩʪʚʝʥʥʦʝ, ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʪʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʠʜʝʪʴ ʠ ʙʳʪʴ ʚʠʜʠʤʳʤ. ʆʨʛʘʥʠʟʦʚʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʘʥʘʣʦʛʠʯʥʦ ʬʦʨʤʘʣʴʥʦʤʫ ʥʘʙʣʶʜʝʥʠʶ, ʢʦʛʜʘ ʩʦʪʨʫʜʥʠʢʠ ʧʦʣʠʮʠʠ ʦʪʚʝʯʘʶʪ ʟʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ʆʢʥʘ ʠ ʜʚʝʨʠ, ʚʳʭʦʜʷʱʠʝ ʥʘ ʦʪʢʨʳʪʳʝ 

ʧʣʦʱʘʜʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʥʘʙʣʶʜʝʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʩʪʠʤʫʣʠʨʫʶʪ ʣʶʜʝʡ ʥʘʙʣʶʜʘʪʴ ʟʘ ʫʣʠʮʘʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʤʝʩʪʘʤʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʷʩʥʫʶ ʚʠʜʠʤʦʩʪʴ ʚʜʦʣʴ ʫʣʠʮ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ. 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʯʫʚʩʪʚʘ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʙʣʘʛʦʜʘʨʷ ʬʠʟʠʯʝʩʢʦʤʫ ʜʠʟʘʡʥʫ ʦʪʢʨʳʪʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ. ʉʪʨʘʪʝʛʠʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʮʝʩʩ ʫʢʨʝʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʙʫʞʜʘʷ ʞʠʪʝʣʝʡ ʟʘʱʠʱʘʪʴ 

ʩʚʦʠ ʩʦʦʙʱʝʩʪʚʘ, ʩʦʟʜʘʚʘʪʴ ʦʙʱʠʝ ʮʝʥʥʦʩʪʠ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʝʡ. ʄʝʨʳ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ ʦʩʥʦʚʘʥʳ ʥʘ ʠʜʝʝ 

ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. ʕʪʠ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ 
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ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʪʝʢʩʪʫʨ ʪʨʦʪʫʘʨʦʚ ʠ ʚʳʩʦʪʳ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ 

(Russ, 2009) [135]. 

ʋʣʫʯʰʝʥʠʝ ʜʦʨʦʞʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʦʟʜʘʥʠʝ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʜʝʪʷʤ ʫʣʠʮ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʱʠʪʝ ʜʝʪʝʡ ʦʪ 

ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʧʦʟʚʦʣʷʷ ʠʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʢʪʠʚʥʳʝ 

ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢʠʝ ʢʘʢ ʭʦʜʴʙʘ ʠ ʚʝʣʦʩʠʧʝʜʥʘʷ ʝʟʜʘ. 

ɼʦʨʦʞʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʜʝʪʝʡ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʣʠʮ. ʉʦʟʜʘʥʠʝ ʜʨʫʞʝʣʶʙʥʳʭ ʜʝʪʷʤ ʫʣʠʮ ʧʦʟʚʦʣʷʝʪ ʟʘʱʠʪʠʪʴ 

ʜʝʪʝʡ ʦʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʠʤʠ ʘʢʪʠʚʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢʠʭ ʢʘʢ ʭʦʜʴʙʘ ʠ ʝʟʜʘ ʥʘ ʚʝʣʦʩʠʧʝʜʝ. 

ʂʦʤʬʦʨʪʥʳ ʠ ʩ ʭʦʨʦʰʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʠʛʨʳ ʷʚʣʷʶʪʩʷ ʜʚʫʤʷ ʢʣʶʯʝʚʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʝʪʩʢʠʭ ʜʨʫʞʝʣʶʙʥʳʭ ʫʣʠʮ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʜʝʪʝʡ ʠ 

ʨʘʟʚʠʚʘʶʪ ʠʭ ʚʦʦʙʨʘʞʝʥʠʝ, ʧʨʝʜʣʘʛʘʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʘʢʪʠʚʥʦʩʪʠ ʚʜʦʣʴ 

ʧʫʪʠ [136]. 

ʉʫʞʝʥʠʝ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʠ ʩʦʟʜʘʥʠʝ ʫʣʠʮ ʩ ʜʚʫʩʪʦʨʦʥʥʠʤ ʜʚʠʞʝʥʠʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʜʚʘ ʚʘʞʥʳʭ ʘʩʧʝʢʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʣʠʮ, ʫʜʦʙʥʳʭ ʜʣʷ 

ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɼʦʙʘʚʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʚʜʦʣʴ ʫʣʠʮʳ ʧʨʠʚʣʝʢʘʝʪ ʜʝʪʝʡ ʢ ʧʨʦʛʫʣʢʘʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʟʜʘʥʠʶ ʯʠʩʪʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʣʫʯʰʘʝʪ ʵʩʪʝʪʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʫʣʠʮʳ. 

1. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʣʠʮ ʩʚʷʟʳʚʘʷ ʩ ʨʘʡʦʥʦʤ ʧʘʨʢʘ ʠ ʩ ʫʯʝʪʦʤ ʨʘʟʥʳʭ 

ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʧʝʰʝʭʦʜʳ, ʚʝʣʦʩʠʧʝʜʠʩʪʳ. 

2. ʉʦʟʜʘʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʚʭʦʜʘ ʚ ʧʘʨʢ, ʦʪʚʝʯʘʶʱʠʡ ʨʘʟʣʠʯʥʳʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦʙʳ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʳʣʦ ʦʱʫʱʝʥʠʝ ʜʦʩʪʫʧʘ ʠ 

ʧʝʨʝʭʦʜʘ. 

3. ɼʚʠʞʝʥʠʝ ʩʦʣʥʮʘ ʚ ʩʦʩʝʜʥʝʤ ʧʘʨʢʝ ʥʫʞʥʦ ʠʟʫʯʘʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʜʝʥʴ. 

4. ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʳʭ ʚʠʜʦʚ ʤʝʩʪʥʳʭ ʨʘʩʪʝʥʠʡ, ʜʘʶʱʠʭ ʪʝʥʴ, ʠ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʜʝʡʩʪʚʠʷʭ, ʩʠʜʷʯʠʭ ʤʝʩʪʘʭ ʠ ʜʦʨʦʞʢʘʭ. 

5. ɿʥʘʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʪʠʧʦʚ ʟʘʪʝʥʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʨʘʟʚʦʜʢʠ 

ʠʭ ʚ ʜʝʡʩʪʚʠʷʭ, ʩʠʜʷʯʠʭ ʤʝʩʪʘʭ ʠ ʜʦʨʦʞʢʘʭ. 

6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʟʘʪʝʥʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʧʘʨʢʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʫʤʥʳʡ ʠ ʧʨʦʜʫʤʘʥʥʳʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʫʩʣʦʚʠʷʭ 

ʧʘʨʢʘ. 

7. ʋʤʥʦʝ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʚʝʱʝʥʠʷ ʚ 

ʧʘʨʢʝ ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪ, ʯʪʦ ʠʩʭʦʜʷ ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʜʠʟʘʡʥʘ ʠ ʬʫʥʢʮʠʡ ʟʦʥ ʚ 

ʧʘʨʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʜʣʠʥʳ ʬʦʥʘʨʥʦʛʦ ʩʪʦʣʙʘ ʠ 

ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ. 

8. ʆʙʝʩʧʝʯʴʪʝ ʦʩʥʦʚʥʫʶ ʢʨʠʚʫʶ ʠʣʠ ʧʝʪʣʶ, ʩʦʝʜʠʥʷʶʱʫʶ ʚʩʝ ʟʦʥʳ 

ʧʘʨʢʘ ʩ ʰʠʨʠʥʦʡ 2-3 ʤ. 

9. ʇʦʜʜʝʨʞʠʪʝ ʧʘʨʢʦʚʳʝ ʜʦʨʦʞʢʠ ʞʝʩʪʢʠʤʠ ʠ ʤʷʛʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʜʠʟʘʡʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʣʫʯʰʝ ʟʘʘʩʬʘʣʴʪʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʨʠʚʣʝʯʴ ʞʠʪʝʣʝʡ ʢ ʧʘʨʢʫ. 

10. ʇʘʨʢʦʚʳʝ ʜʦʨʦʞʢʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʥʳʝ ʨʝʞʠʤʳ ʜʣʷ 

ʧʝʰʝʭʦʜʦʚ ʠ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, ʯʪʦʙʳ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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11. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʧʘʨʢʝ ʜʦʣʞʝʥ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ʕʪʦ ʥʝʚʝʨʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʪʦʣʴʢʦ ʦʜʥʫ ʠʛʨʦʚʫʶ ʧʣʦʱʘʜʢʫ ʠ 

ʦʜʥʦ ʤʝʩʪʦ ʜʣʷ ʧʠʢʥʠʢʘ ʚ ʧʘʨʢʝ, ʦʪ 2000 ʜʦ 4000 ʤ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʧʘʨʢʠ ɼʞʠʜʜʳ. 

12. ʄʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʨʘʟʥʳʤ ʚʦʟʨʘʩʪʘʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʛʨʦʚʫʶ ʧʣʦʱʘʜʢʫ ʠʣʠ ʭʦʣʤ, ʥʘ 

ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʣʘʟʠʪʴ ʠʣʠ ʢʨʫʪʠʪʴʩʷ, ʘ ʪʘʢʞʝ ʬʫʪʙʦʣʴʥʳʡ ʤʷʯ ʧʦʣʝ ʜʣʷ 

ʧʦʜʨʦʩʪʢʦʚ ʠʣʠ ʙʘʩʢʝʪʙʦʣʴʥʦʝ ʧʦʣʝ. 

13. ʆʙʝʩʧʝʯʴʪʝ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʜʷʯʠʭ ʤʝʩʪ ʜʣʷ ʧʠʢʥʠʢʘ ʜʣʷ 

ʚʟʨʦʩʣʳʭ ʠʣʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. 

14. ʆʙʝʩʧʝʯʴʪʝ ʪʨʘʚʫ ʠ ʟʘʪʝʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʧʨʦʜʘʞʠ ʝʜʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʣʠ ʩʦʟʜʘʡʪʝ ʩʦʮʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʤʝʩʪʝ ʚ ʵʪʠʭ ʪʨʘʚʷʥʠʩʪʳʭ 

ʦʙʣʘʩʪʷʭ. 

15. ʄʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʫʯʝʪʦʤ ʪʝʥʠ, ʦʩʚʝʱʝʥʠʷ ʠ 

ʩʢʘʤʝʡʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʠʭ ʟʘʥʷʪʠʡ. 

16. ʆʙʝʩʧʝʯʴʪʝ ʩʠʜʷʯʠʝ ʤʝʩʪʘ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʩʠʜʝʥʴʷʤʠ, ʢʦʪʦʨʳʝ 

ʟʘʩʪʘʚʣʷʶʪ ʣʶʜʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʩʤʦʪʨʝʪʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʠʜʝʥʴʷ ʜʦʣʞʥʳ ʚʤʝʱʘʪʴ ʯʝʪʳʨʝ ʯʝʣʦʚʝʢʘ ʠ ʙʦʣʝʝ ʠ ʙʳʪʴ 

ʟʘʪʝʥʝʥʥʳʤʠ, ʫʜʦʙʥʳʤʠ, ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʚʩʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

17. ʃʶʜʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʇʨʠʣʦʞʝʥʠʝ ɻ). 

 

ɺʳʚʦʜʳ ʧʦ ʪʨʝʪʴʝʤʫ ʨʘʟʜʝʣʫ: 

1. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʥʮʝʧʮʠʡ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ ʜʣʷ ʫʩʣʦʚʠʡ ʛʦʨʦʜʦʚ ʂʘʟʘʭʩʪʘʥʘ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ 

çʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè, çʩʦʮʠʘʣʴʥʦʛʦ ʫʨʙʘʥʠʟʤʘè, çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʠ 

ʥʘʮʝʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʩʧʝʢʪʘʤʠ ʢʨʠʤʠʥʘʣʴʥʦʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʳʜʚʠʛʘʝʪʩ ̫

ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʘʨʭʠʪʝʢʪʫʨʳ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ 

ʚʦʚʣʝʯʝʥʠʷ ʣʶʜʝʡ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʠʜʝʠ, 

ʯʪʦ ʛʦʨʦʜ ʜʦʣʞʝʥ ʙʳʪʴ çʦʪʢʨʳʪʳʤè. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʯʝʣʦʚʝʢʦʤ, 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ ʢʫʣʴʪʫʨʥʳʭ ʧʨʘʢʪʠʢ. ɺ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʠʜʝʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʤʝʪʦʜʳ: çʩʦʮʠʘʣʴʥʦʛʦ ʫʨʙʘʥʠʟʤʘè, IP-

ʧʨʦʩʪʨʘʥʩʪʚ, çʚʨʝʤʝʥʥʦʛʦ ʫʨʙʘʥʠʟʤʘè, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʲʝʜʠʥʠʪʴ ʠ 

ʩʧʣʦʪʠʪʴ ʚʩʝʭ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ. ɼʨʫʛʠʤ ʩʦʮʠʘʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʦʨʦʚ ʜʣʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʩʢʠʭ 

ʧʫʩʪʦʪ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʜʦʩʪʨʦʝʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʦʙʲʝʢʪʦʚ, 

ʧʦʢʠʥʫʪʳʭ ʥʝ ʞʠʣʳʭ ʛʦʨʦʜʦʚ ʂʘʟʘʭʩʪʘʥʘ.   

2. ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʨʝʰʝʥʠʶ ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʬʫʥʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʪʝʩʥʫʶ 
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ʚʟʘʠʤʦʩʚʷʟʴ ʘʨʭʠʪʝʢʪʦʨʦʚïʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ ʩ ʛʦʨʦʞʘʥʘʤʠ. ʉʠʩʪʝʤʘ ʮʠʬʨʦʚʦʡ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʤ ʜʚʦʡʥʠʢʦʤ ʛʦʨʦʜʘ ʩʦ ʚʩʝʤʠ ʝʝ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ. ɺʩʝ ʛʦʨʦʜʩʢʠʝ ʦʙʲʝʢʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʪʨʫʢʪʫʨʫ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʚʥʫʪʨʠ ʟʜʘʥʠʡ, ʪʘʢ ʠ ʝʝ ʪʝʨʨʠʪʦʨʠʠ. ʈʘʟʤʝʱʝʥʠʝ ʧʨʠʣʦʞʝʥʠʡ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ ʚʦ ʚʩʝʭ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ (ʧʦ ʘʥʘʣʦʛʫ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ 

ʧʨʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ), ʚ ʦʪʢʨʳʪʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ IPïʧʨʦʩʪʨʘʥʩʪʚʘ ʠʥʢʣʶʟʠʚʥʦʛʦ ʜʦʩʪʫʧʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʝ 

ʠʥʢʣʶʟʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʛʦʣʦʩʦʚʳʝ, ʪʘʢʪʠʣʴʥʳʝ, ʧʦʣʠ 

ʷʟʳʯʥʳʝ ʬʫʥʢʮʠʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ 

ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʚ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʠ ʢʘʢ ʚʥʝʰʥʝʡ ʛʦʨʦʜʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʪʘʢʠ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. 

3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ, ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʫʶ ʮʠʬʨʦʚʫʶ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ɸʣʤʘʪʳ.  

ʉʭʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʜʣʷ ʧʨʘʢʪʠʢʫʶʱʠʭ 

ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʚʳʙʦʨʘ ʛʦʨʦʞʘʥ.  

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʛʦʨʦʜʩʢʠʭ 

ʦʙʲʝʢʪʦʚ: ʜʦʤ, ʜʚʦʨ, ʫʣʠʮʘ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʢʨʠʤʠʥʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ, ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʪʦʜʦʚ. ɼʣʷ ʚʩʝʭ ʚʠʜʦʚ ʛʦʨʦʜʩʢʠʭ ʦʙʲʝʢʪʦʚ ʘʢʪʫʘʣʴʥʳ ʤʝʪʦʜʳ 

ʟʘʱʠʱʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ, ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʜʦʩʪʫʧʘ, ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʥʘʙʣʶʜʘʝʤʦʩʪʠ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʩʪʴ, 

ʨʘʟʚʠʪʴ ʦʙʱʝʩʪʚʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʛ ʠ ʪ.ʜ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ 

ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʢʨʳʪʠʝ ʥʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʝʩʢʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʜʦʨʦʛ 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʧʝʰʝʭʦʜʥʳʝ ʠ ʚʝʣʦʩʠʧʝʜʥʳʝ ʜʦʨʦʛʠ. ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ: 

ʚʨʝʤʝʥʥʦʛʦ ʫʨʙʘʥʠʟʤʘ, ʩʦʮʠʘʣʴʥʦʛʦ ʫʨʙʘʥʠʟʤʘ, ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʆʪʩʫʪʩʪʚʠʝ ʥʝʛʘʪʠʚʥʳʭ, ʥʝʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʫʩʪʦʪ, ʥʝʜʦʩʪʨʦʝʥʥʳʭ 

ʠ ʧʫʩʪʫʶʱʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ 

ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʤʝʪʦʜʦʤ ʠ ʥʦʚʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ 

ʘʧʨʦʙʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʠʝʤʦʚ, ʨʝʰʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ 

ʘʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ çʫʤʥʦʛʦè ʛʦʨʦʜʘ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʮʠʬʨʦʚʘʷ ʨʝʚʦʣʶʮʠʷ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʬʦʨʪ, ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʙʣʝʛʯʘʝʪ ʙʳʪʦʚʳʝ ʫʩʣʦʚʠʷ 

ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʦʜʥʘʢʦ ʦʥʦ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʦʙʱʝʥʠʷ ʣʶʜʝʡ. ʇʦʵʪʦʤʫ, ʧʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʧʨʦʙʣʝʤʘʤʠ 

ʛʦʨʦʜʘ, ï ʘʨʭʠʪʝʢʪʦʨʘʤʠ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʷʤʠ, ʩʦʮʠʦʣʦʛʘʤʠ, ʩʪʨʦʠʪʝʣʷʤʠ, ʦʩʪʨʦ 

ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʧʦʠʩʢʘ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ, ʘ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʜʦʩʪʠʞʝʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʧʦʟʠʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʬʝʨʳ ʫʩʣʫʛ, ʩʥʠʞʝʥʠʷ ʠʟʜʝʨʞʝʢ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʦʨʦʜʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʤʝʥʥʦ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʢʦʥʮʝʧʮʠʡ, ʧʣʘʥʦʚ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʢ ʙʝʟʫʩʣʦʚʥʳʡ ʧʨʠʦʨʠʪʝʪ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʦʣʞʥʘ ʙʳʪʴ ʝʝ ʩʦʮʠʘʣʴʥʘʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ. ɻʦʨʦʜ ï ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʞʠʟʥʠ, ʜʣʷ ʦʙʱʝʥʠʷ, 

ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʝʛʦ ʞʠʪʝʣʝʡ. 

ʇʦʵʪʦʤʫ, ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʘʩʪʠʝ ʞʠʪʝʣʝʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʛʦʨʦʜʘ ʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʦʚʘʣ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʥʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʛʦ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ 

ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʚ ʩʠʩʪʝʤʝ çʫʤʥʦʛʦè ʛʦʨʦʜʘ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʵʪʘʧʝ ʘʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʥʮʝʧʮʠʷ ʪʨʝʭʤʝʨʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ, 

ʩʧʦʩʦʙʥʘ ʚʥʝʩʪʠ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʫʤʥʦʛʦ 

ʛʦʨʦʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʮʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ, ʢʘʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʫʩʪʦʡʯʠʚʳʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʞʠʟʥʴ ʛʨʘʞʜʘʥ. 

ʎʠʬʨʦʚʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ 

ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ IP-ʧʨʦʩʪʨʘʥʩʪʚʘ. ɻʦʨʦʞʘʥʝ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʴʶ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʞʠʟʥʠ ʛʦʨʦʜʘ. ʉ 

ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʘʨʭʠʪʝʢʪʦʨʳ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʠ 

ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʢʫʱʠʝ ʩʠʪʫʘʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʛʨʘʤʤʳ ʨʝʥʦʚʘʮʠʠ ʟʜʘʥʠʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 
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ʧʨʦʩʪʨʘʥʩʪʚ, ʛʦʨʦʜʦʚ. ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʢʦʥʮʝʧʮʠʠ çʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘè ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʠ ʤʝʪʦʜʳ ʠʟ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ, 

ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʣʝʯʝʥʠʝ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɼʘʥʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ, ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʚ 

ʫʧʨʘʚʣʝʥʠʠ, ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʨʦʮʝʩʩʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʘʨʭʠʪʝʢʪʦʨʳ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʠ, 

ʩʦʮʠʦʣʦʛʠ, ʢʨʠʤʠʥʦʣʠʩʪʳ, ʩʧʝʮʠʘʣʠʩʪʳ IT-ʪʝʭʥʦʣʦʛʠʠ ʠ ʛʦʨʦʞʘʥʝ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʠʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʦʥʪʝʢʩʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʭ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʳʷʚʣʝʥʠʝ ʛʘʨʤʦʥʠʯʥʦʛʦ ʩʦʟʚʫʯʠʷ ʠʭ   

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʚʠʟʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʳʩʦʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ. 

ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʪʘʢʞʝ ʧʨʠʤʝʥʠʤ ʠ ʢ ʜʨʫʛʠʤ ʩʦʦʨʫʞʝʥʠʷʤ: ʧʘʨʢʘʤ, ʜʦʨʦʛʘʤ, 

ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ. ɸ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʮʝʥʢʝ ʚʠʜʠʤʦʩʪʠ, ʠʥʩʦʣʷʮʠʠ ʟʜʘʥʠʡ 

ʠ ʪʝʨʨʠʪʦʨʠʡ, ʩʭʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ, ʢʨʠʤʠʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʫʙʣʠʯʥʳʭ ʩʣʫʰʘʥʠʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʠʭ ʨʝʘʣʠʟʘʮʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 3D-ʤʦʜʝʣʴ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ 

ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ ʛʦʨʦʜʘʭ, 

ʩʚʷʟʘʥʳ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʭʤʝʨʥʦʡ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʦʩʥʦʚʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʥʪʝʛʨʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʪʨʝʭʤʝʨʥʫʶ ʮʠʬʨʦʚʫʶ 

ʤʦʜʝʣʴ. ʀʩʩʣʝʜʦʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʤʧʦʟʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʧʫʩʪʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʦʨʦʜʘ, ʪʘʢ ʦʩʥʦʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʙʣʘʛʦʫʩʪʨʦʡʝʥʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ. ɸ, ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ 

ʤʘʛʠʩʪʨʘʥʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: çɸʨʭʠʪʝʢʪʫʨʘè, çɼʠʟʘʡʥè, 

çɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦè, çʂʨʠʤʠʥʦʣʦʛʠʷè, çʉʦʮʠʦʣʦʛʠʷè.  
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ʈʠʩʫʥʦʢ ɺ.1 ï ʆʙʱʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʵʢʩʧʦʟʠʮʠʷ ʧʦ ʚʪʦʨʦʤʫ ʨʘʟʜʝʣʫ 

 

 

 
 

ʈʠʩʫʥʦʢ ɺ.2 ï ʂʨʠʪʝʨʠʡ çʫʤʥʦʛʦ ʛʦʨʦʜʘè 
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ʊʘʙʣʠʮʘ ɺ.1 ï ɼʝʩʷʪʴ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ çʩʦʚʨʝʤʝʥʥʳʭ ʫʤʥʳʭ ʛʦʨʦʜʘè 
 

ʅʘʟʚʘʥʠʝ 

ʛʦʨʦʜʘ 

ɺʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʂʨʠʪʝʨʠʡ 

ɺʝʥʘ 
ʎʠʬʨʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ɺʠʜʝʥʠʝ ʫʤʥʦʡ ʵʥʝʨʛʠʠ 2050 

ʢʘʨʪʘ 2020, ʧʣʘʥ ʜʝʡʩʪʚʠʡ 2015 

ʊʦʨʦʥʪʦ 

ʋʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʀʥʥʦʚʘʮʠʠ 

ʮʝʥʪʨ ʨʝʰʝʥʠʡ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ, 

Smart Commute ʊʦʨʦʥʪʦ,  

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʠʥʥʦʚʘʮʠʠ 

ʇʘʨʠʞ 
ʀʥʥʦʚʘʮʠʠ ʠ ʟʝʣʝʥʳʡ ʛʦʨʦʜ ʇʨʦʛʨʘʤʤʘ ʧʨʦʢʘʪʘ ʚʝʣʦʩʠʧʝʜʦʚ,  

Autolib 

ʅʴʶ ʁʦʨʢ 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʥʦʚʘʮʠʡ ʠ 

ɿʘʙʠʣ ʞʘʣʢʠʡ ʚ 

ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʎʝʥʪʨ ʨʝʰʝʥʠʡ IBM  

Business Analytics 

ʃʦʥʜʦʥ 

ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʋʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʅʘʜʝʞʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʉʠʩʪʝʤʘ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ  

çʋʤʥʳʡ ʛʦʨʦʜè ʚ Imperial ʂʦʣʣʝʜʞ 

ʊʦʢʠʦ 
ʎʠʬʨʦʚʦʡ ʛʦʨʦʜ ʠ 

ʀʥʥʦʚʘʮʠʠ 

ʫʤʥʘʷ ʵʥʝʨʛʦʩʠʩʪʝʤʘ 

 ʠ ʫʤʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ 

ɹʝʨʣʠʥ ʀʥʥʦʚʘʮʠʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʷ çʘʚʪʦʤʦʙʠʣʴ-ʩʝʪʴè 

ʂʦʧʝʥʛʘʛʝʥ 

ɿʝʣʝʥʳʡ ʛʦʨʦʜ ʠ ʠʥʥʦʚʘʮʠʠ ɻʣʦʙʘʣʴʥʳʡ ʫʩʪʦʡʯʠʚʳʡ ʛʦʨʦʜ,  

ʯʠʩʪʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥʥʦʚʘʮʠʠ, ʫʛʣʝʨʦʜʥʦ-

ʥʝʡʪʨʘʣʴʥʳʡ ʢ 2025 ʛ. 

ɻʦʥʢ ʂʦʥʛ 

ʎʠʬʨʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʊʝʭʥʦʣʦʛʠʷ RFID ʚ ʘʵʨʦʧʦʨʪʘʭ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ,  

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪ-ʢʘʨʪ 

ɹʘʨʩʝʣʦʥʘ 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ ʅʠʟʢʦʫʛʣʝʨʦʜʥʳʝ ʨʝʰʝʥʠʷ,  

ʩʦʣʥʝʯʥʘʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝ 

 

 
 

ʈʠʩʫʥʦʢ ɺ.3 ï ʇʨʠʤʝʨʳ çʫʤʥʦʡè ʘʨʭʠʪʝʢʪʫʨʳ 
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ʈʠʩʫʥʦʢ ɺ.4 ï ɸʥʘʣʠʟ ʘʩʧʝʢʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʦʚʳʭ çʋʤʥʳʭ ʛʦʨʦʜʦʚè 
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ʈʠʩʫʥʦʢ ɺ.5 ï ʇʨʠʤʝʨ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ɹʘʨʩʝʣʦʥʘ 
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ʈʠʩʫʥʦʢ ɺ.6 ï ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʛʦʨʦʜʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʂʘʟʘʭʩʪʘʥʝè 
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ʈʠʩʫʥʦʢ ɺ.7 ï ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚ ʤʠʨʦʚʦʡ 

ʧʨʘʢʪʠʢʝ 
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ʈʠʩʫʥʦʢ ɺ.8 ï ɺʠʜʳ ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

 

 
 

ʈʠʩʫʥʦʢ ɺ.9 ï ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʉʘʤʘʷ ʙʦʣʴʰʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʛʦʨʦʜʘ, 

ʥʘʧʝʯʘʪʘʥʥʘʷ ʥʘ 3D-ʧʨʠʥʪʝʨʝ 
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ʈʠʩʫʥʦʢ ɺ.10 ï ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  
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ʈʠʩʫʥʦʢ ɺ.11 ï ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʥʘʨʫʰʝʥʠʝ ʠʥʩʦʣʷʮʠʠ)  



150 

 

 
 

ʈʠʩʫʥʦʢ ɺ.12 ï ʆʮʝʥʢʘ ʢʨʠʤʠʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʤʠʢʨʦʨʘʡʦʥʘ 

ɸʢʩʘʡ, ʛ. ɸʣʤʘʪʳ 

 

 
 

ʈʠʩʫʥʦʢ ɺ.13 ï ʇʨʠʤʝʨʳ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʞʠʣʳʭ 

ʜʦʤʦʚ ʩ ʛʣʫʭʠʤʠ ʪʦʨʮʘʤʠ  
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ʈʠʩʫʥʦʢ ɺ.14 ï ɸʵʨʦʬʦʪʦʩʲʝʤʢʘ ʨʘʡʦʥʘ ʫʣʠʮʳ 

ʉʘʠʥʘ-ʂʝʢʠʣʙʘʡʫʣʳ, ɸʣʴ-ʌʘʨʘʙʠ-ʈʳʩʢʫʣʙʝʢʦʚʘ 
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ʈʠʩʫʥʦʢ ɺ.15 ï ʆʮʝʥʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʘʠʥʘ-ʂʝʢʠʣʙʘʡʫʣʳ, ɸʣʴ-ʌʘʨʘʙʠ-ʈʳʩʢʫʣʙʝʢʦʚʘ 
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ʊʘʙʣʠʮʘ ɺ.2 ï ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʣʦʪʥʦʩʪʠ ʧʝʰʝʭʦʜʥʳʭ ʫʣʠʮ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʫʣʠʮʳ 

ɿʥʘʯʝʥʠʝ 

Wcp,m 

ɿʥʘʯʝʥʠʝ Fm/p 

ʏʝʣʦʚʝʢ 

ɿʥʘʯʝʥʠʝ PCL,  

ʏʝʣʦʚʝʢ/(m-min) 

ʂʘʪʝʛʦʨʠʷ 

ʢʘʯʝʩʪʚʘ 

ɸʣʴ-ʌʘʨʘʙʠ 1,5/2 (2-ʦʡ ʪʠʧ) 50 1,25/1,8 ɸ 

ʉ. ʊʦʨʘʡʛʳʨʦʚʘ 5/1,5 (2-ʦʡ ʪʠʧ) 30 10/3 ɸ 

ʂ. ʈʳʩʢʫʣʙʝʢʦʚʘ 1,5 50 50 ɸ 

ɻ. ʄʫʩʪʘʬʠʥʘ 1,5 30 50 ɸ 

ɸ. ʅʘʚʦʠ 1,5 20 50 ɸ 

ɾ. ʉʘʠʥʘ 2,0 20 6 ɸ 

 

 
 

ʈʠʩʫʥʦʢ ɺ.16 ï ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ 

ʚ ʩʠʩʪʝʤʝ çʫʤʥʦʛʦ ʛʦʨʦʜʘè 

 

 
 

ʈʠʩʫʥʦʢ ɺ.17 ï ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ çʫʤʥʦʛʦ ʛʦʨʦʜʘè ʚ 

ʂʘʟʘʭʩʪʘʥʝ 
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ʈʠʩʫʥʦʢ ɺ.18 ï ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʟʚʠʪʠʷ ʪʝʥʜʝʥʮʠʠ ʮʠʬʨʦʚʦʡ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

 

 
 

ʈʠʩʫʥʦʢ ɺ.19 ï ɻʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ɸʣʤʘʪʳ 


