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ʕʢʦʥʦʤʠʢʘ, ʦʮʝʥʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʧʨʠʨʦʜ-
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ʉʙʦʨʥʠʢ ʩʦʩʪʘʚʣʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʜʦʢʣʘʜʦʚ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʕʢʦʥʦʤʠʢʘ, ʦʮʝʥʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ 5 0è. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʦʪʨʘʞʝʥʳ ʚʦ-

ʧʨʦʩʳ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʣʦʛʦʙʝʟʦʧʘʩʥʦʛʦ ʨʘʟʚʠʪʠ ̫ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ; ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ; ʚʦʧʨʦʩʳ ʦʮʝʥ-

ʢʠ ʠ ʫʧʨʘʚʣʝʥʠ ̫ʩʪʦʠʤʦʩʪʴʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʜʨ, ʥʝʜʚʠʞʠʤʦʩʪʠ, ʠʤʫʱʝʩʪʚʘ ʠ ʧʨʝʜʧʨʠʷʪʠʡ; 

ʠʥʥʦʚʘʮʠʠ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʙʠʟʥʝʩʝ ʠ ʥʘʫʢʝ ʚ ʩʬʝ-

ʨʝ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ, ʙʝʩʧʠʣʦʪʥʳʭ, ʣʘʟʝʨʥʳʭ, ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ɻʀʉ ʠ ʜʨ.). 

ʉʙʦʨʥʠʢ ʨʘʩʩʯʠʪʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʪʥʠʢʘʤʠ ʠ ʥʘʫʯʥʳʤʠ 

ʩʦʪʨʫʜʥʠʢʘʤʠ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʚʦʧʨʦʩʘʤʠ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ, 

ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʛʨʘ-

ʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ, ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠ̫ ʟʘʩʪʨʦʝʥʥʦʡ 

ʩʨʝʜʳ, ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘʩʧʠʨʘʥʪʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʥɹʦʩʪʝʡ. 
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ʆʈɻʂʆʄʀʊɽʊ ʂʆʅʌɽʈɽʅʎʀʀ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ 

ɾʘʨʩʢʠʡ ʀ.ʄ., ʨʝʢʪʦʨ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʦʬʝʩʩʦʨ 

 

ʉʦʧʨʝʜʩʝʜʘʪʝʣʠ 

ɺʆʁʊʆɺ ʀ.ɺ., ʧʨʦʨʝʢʪʦʨ ɹɻʊʋ 

ʂɸʂʃɸʋʉʂɸʉ ɸʈʊʋʈɸʉ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʉʕʠʋʉ ɺʊʋɻ (ʃʠʪʚʘ); ʏʣʝʥ 

ʃʠʪʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʆɺɸʃɽɺ ɺ.ɸ. ʨʝʢʪʦʨ ʂʫʟʙʘʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʧʨʦʬʝʩʩʦʨ 

ʃʀʉʆɺ ɺ.ʀ., ʨʝʢʪʦʨ ʄɻʈʀ-ʈɻɻʈʋ, ʧʨʦʬʝʩʩʦʨ 

ʂʃʀʄʏʋʂ ɸ. ʀ., ʜʠʨʝʢʪʦʨ ʈʋʇ çʀʥʩʪʠʪʫʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʦʮʝʥʢʠè 

ʇʆʄɽʃʆɺ ɸ.ʉ., ʜʠʨʝʢʪʦʨ ʈʋʇ çɹʝʣʅʀʎʟʝʤè 

ʊʋɿʀʂʆɺ ɸ.ɺ., ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʆʀʇʀ ʅɸʅ ɹʝʣʘʨʫʩʠ 

ʌʀʃʀʇɽʅʂʆ ɸ.ɸ., ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ɻʋʇ çʅʘʮʠʦʥʘʣʴʥʦʝ  

ʢʘʜʘʩʪʨʦʚʦʝ ʘʛʝʥʪʩʪʚʦè 

 

ʏʣʝʥʳ ʦʨʛʢʦʤʠʪʝʪʘ 

ɼʆʈʄɽʐʂʀʅ ʆ.ɹ., ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ɹɻʊʋ 

ʂɸʉʇɽʈʆɺʀʏ ʉ. ɸ., ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ ɹɻʊʋ 

ʉʀʅʗʂ ʅ.ɻ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʆʇʠʕʅ ɹɻʊʋ 

ENDEL SIFF, Chairman of the Supervisory Board, Laser Diagnostic 

Instruments Ltd (ʕʩʪʦʥʠʷ) 

ʂɸʅɸʇɽʏʂɽʅɽ ʃʆʈɽʊʊɸ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʉʕʠʋʉ ɺʊʋɻ 

ʅɸʀʄɸɺʀʏʀɽʅɽ ʖʈɻɸ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʉʕʠʋʉ ɺʊʋɻ 

ʐɸɺʈʆɺ ʉ.ɸ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʆʇʠʕʅ ɹɻʊʋ 

ʊʓʊʉʀʂ ʉ., ʜʠʨʝʢʪʦʨ ʉʇ çʂʚʘʥʪè 

ʏɽʈɽʇɸʅʉʂʀʁ ʄ.ʄ. ʥʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʄɻʈʀ-ʈɻɻʈʋ (ʈʦʩʩʠʷ) 
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  ʅʘʩʪʦʷʱʠʡ ʩʙʦʨʥʠʢ ʩʦʩʪʘʚʣʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʜʦʢʣʘʜʦʚ  

IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʕʢʦʥʦʤʠʢʘ, 

ʦʮʝʥʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠè.  

ʊʝʤʘʪʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ: ʫʩ-

ʪʦʡʯʠʚʦʝ ʵʢʦʣʦʛʦʙʝʟʦʧʘʩʥʦʝ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʛʦʨʦʜ-

ʩʢʦʡ ʠ ʟʘʩʪʨʦʝʥʥʦʡ ʩʨʝʜʳ; ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ; ʦʮʝʥʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʩʪʦʠʤʦʩʪʴʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ-

ʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʜʨ, ʥʝʜʚʠʞʠʤʦʩʪʠ, ʠʤʫʱʝʩʪʚʘ ʠ ʧʨʝʜʧʨʠʷʪʠʡ; 

ʠʥʥʦʚʘʮʠʠ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʙʠʟʥʝʩʝ ʠ ʥʘʫʢʝ ʚ ʩʬʝ-

ʨʝ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ, ʙʝʩʧʠʣʦʪʥʳʭ, ʣʘʟʝʨʥʳʭ, ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ɻʀʉ ʠ ʜʨ.). 

ʉʦʩʪʦʷʚʰʠʝʩʷ ʥʘ ʩʝʤʠʥʘʨʝ ʘʢʪʠʚʥʳʝ ʦʙʩʫʞʜʝʥʠʷ, ʜʠʩʢʫʩʩʠʠ ʧʦ 

ʪʝʤʘʤ ʜʦʢʣʘʜʦʚ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʝ-

ʜʚʠʞʠʤʦʩʪʴ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ; ʧʦʠʩʢʫ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ 

ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ, ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʠʤʫ-

ʱʝʩʪʚʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ; ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʥʦʚʭr ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʩʬʝʨʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠ-

ʪʠʶ ʟʘʩʪʨʦʝʥʥʦʡ ʩʨʝʜʳ ʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ; ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠ ʁ

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝ-

ʥʠ̫ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

 

 

 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʦʨʛʢʦʤʠʪʝʪʘ  

IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʕʢʦʥʦʤʠʢʘ, ʦʮʝʥʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʴʶ  

ʠ ʧʨʠʨʦʜʥʤrʠ ʨʝʩʫʨʩʘʤʠè  
ʧʨʦʬʝʩʩʦʨ                                                                   ʀ.ʄ. ɾʘʨʩʢʠʡ 
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ʉɽʂʎʀʗ ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʋʉʊʆʁʏʀɺʆɻʆ 

ʈɸɿɺʀʊʀʗ ɿɽʄɽʃʔʅʆɻʆ ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀʗ 

 

ʋɼʂ 528.8 

ɸ. ɺ. ʊʫʟʠʢʦʚ, ɻ. ɸ. ɹʫʪʢʠʥ 
(ʆʀʇʀ ʅɸʅ ɹʝʣʘʨʫʩʠ, ʛ. ʄʠʥʩʢ) 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʂʆʉʄʀʏɽʉʂʀʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʈɸɿʈɸɹʆʊʆʂ ɺ ɹɽʃɸʈʋʉʀ 

 

ʂʦʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚʥʦʩʷʪ ʨʝʘʣʴʥʳʡ ʚʢʣʘʜ 

ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ, ʵʢʦʥʦʤʠʢʠ, ʢʫʣʴʪʫʨʳ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʠ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʶ ʦʙʱʝʩʪʚʘ, ʤʦʥʠʪʦ-

ʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʦʧʦʣʴ-

ʟʦʚʘʥʠʷ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ XXI ʚʝʢʝ 

ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʝʝ ʩʦʙʩʪʚʝʥʥʳʤʠ ʧʨʝʜʳʜʫʱʠʤʠ ʥʘʫʯ-

ʥʳʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʨʘʙʦʪʢʘʤʠ, ʥʦ ʠ ʧʨʦʛʨʝʩʩʦʤ ʚʦ ʤʥʦʛʠʭ 

ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʥʦʤʠʢʠ ʠ ʤʠʨʦʚʦʡ ʧʦʣʠʪʠʢʠ [1].  

ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʘ-

ʪʠʢʝ ʚ ɹʝʣʘʨʫʩʠ ʦʪʥʦʩʷʪʩʷ ʝʱʝ ʢ ʥʘʯʘʣʫ 1960-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʥʘʯʘʣʦʩʴ 

ʫʯʘʩʪʠʝ ʨʝʩʧʫʙʣʠʢʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ 

ʙʳʚʰʝʛʦ ʉʉʉʈ. ɿʥʘʯʠʪʝʣʴʥʳʤ ʚʢʣʘʜʦʤ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʜʘʣʴʥʝʡ-

ʰʝʝ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʤʝʞʜʫ ɹʝʣʘʨʫʩʴʶ ʠ 

ʈʦʩʩʠʝʡ ʷʚʠʣʠʩʴ ʩʦʚʤʝʩʪʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ çʂʦʩʤʦʩ-ɹʈè 

(1999 ï 2002 ʛʛ.), çʂʦʩʤʦʩ-ʉɻè (2004 ï 2007 ʛʛ.), çʂʦʩʤʦʩ-ʅʊè (2008 ï

2011 ʛʛ.) [2].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʚʢʣʶʯʘʶʱʠʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʢʘʜʨʦʚʳʝ ʠ ʜʨʫʛʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʤʠʨʥʳʭ ʮʝʣʷʭ 

(ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ) ʥʘ 2008 ï 2012 ʛʦʜʳ, ʫʪʚʝʨ-

ʞʜʝʥʥʦʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

 ̄1517 ʦʪ 14 ʦʢʪʷʙʨʷ 2008 ʛʦʜʘ [3].  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʣʦʩʴ ʨʘʟʚʠʪʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɹʝʣʘʨʫʩʠ ʚ ʦʙʣʘʩʪʠ 

ʩʦʟʜʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʠʥʪʝʨʝʩʘʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʩʪʨʘʥʝ. 
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ʉʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʙʘʟʠʨʦʚʘʣʘʩʴ 

ʥʘ ʚʳʧʦʣʥʝʥʠʠ 11 ʮʝʣʝʚʳʭ ʧʦʜʧʨʦʛʨʘʤʤ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘ-

ʨʫʩʠ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ ʉʦʶʟʥʦʛʦ ʛʦ-

ʩʫʜʘʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʢʦʩʤʦʩʘ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦʜʧʨʦʛʨʘʤʤ ʇʨʦʛʨʘʤʤʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʟʘ 

ʩʯʝʪ ʩʨʝʜʩʪʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʙʶʜʞʝʪʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʦʥʜʦʚ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʅɸʅ 

ɹʝʣʘʨʫʩʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʣʠʩʴ ʚʥʝʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʇʨʦʛʨʘʤʤʳ ʚ 2008 ï 2012 ʛʦʜʘʭ ʷʚʠʣʘʩʴ ʟʥʘʯʠʤʳʤ 

ʚʢʣʘʜʦʤ ʚ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦ-

ʪʦʢ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ. 

ɺ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ 

ʧʦʜʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝ ɹʝʣʦʨʫʩʩʢʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠè, ʛʦʣʦʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʋʇ 

çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʅɸʅ ɹʝʣʘʨʫʩʠè ï ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʦʧʝʨʘʪʦʨ ɹʝʣʦʨʫʩʩʢʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʩʦʟʜʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʥʘʷ, ʚʢʣʶʯʘʶʱʘʷ 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʟʝʤʥʳʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʚʣʝʥʠʷ (ɹʅʂʋ) ʠ ɹʝʣʦʨʫʩʩʢʠʡ 

ʢʦʩʤʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ (ɹʂɸ), ɹʝʣʦʨʫʩʩʢʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɹʂʉɼɿ). ʉʦʟʜʘʥʳ ʎʝʥʪʨ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʦʤ (ʎʋʇ ɹʂɸ) ʠ ʂʦʤʘʥʜʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʫʥʢʪ 

(ʂʀʇ) ɹʅʂʋ. ʉ ʢʦʩʤʦʜʨʦʤʘ ɹʘʡʢʦʥʫʨ ʚ ʂʘʟʘʭʩʪʘʥʝ 

22 ʠʶʣʷ 2012 ʛʦʜʘ ʟʘʧʫʱʝʥ ɹʂɸ ï ʙʝʣʦʨʫʩʩʢʠʡ ʩʧʫʪʥʠʢ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ. ʉ ʟʘʧʫʩʢʦʤ ɹʂɸ ɹʝʣʘʨʫʩʴ 

ʚʦʰʣʘ ʚ ʯʠʩʣʦ ʢʦʩʤʠʯʝʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ. ɹʝʣʦʨʫʩʩʢʘʷ ʢʦʩʤʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ɼɿɿ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʝʰʝʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʦʨʛʘʥʦʚ ʛʦʩʫʧʨʘʚʣʝʥʠʷ ʠ ʚʝʜʦʤʩʪʚ, ʨʘʟʚʠʪʠʝ ʠʭ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʝʟʘʚʠʩʠʤʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʦʜʪʚʝʨʜʠʣʘ ʥʘʜʣʝʞʘʱʝʝ ʢʘʯʝʩʪʚʦ 

ʧʦʣʫʯʘʝʤʳʭ ʩ ʘʧʧʘʨʘʪʘ ʧʝʨʚʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ɼɿɿ. ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ɹʂɸ ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʙʝʣʦʨʫʩʩʢʦʛʦ ʨʳʥʢʘ ʢʦʩʤʠʯʝʩʢʠʤʠ ʩʥʠʤʢʘʤʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 2 ʤ. 

ɺ ʨʘʤʢʘʭ ʧʦʜʧʨʦʛʨʘʤʤʳ ɻʅʊʇ çʂʦʩʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠè, ʛʦʣʦʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ 

ʠʥʬʦʨʤʘʪʠʢʠ ʅɸʅ ɹʝʣʘʨʫʩʠ, ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʢʦʩʤʠʯʝʩʢʦʡ ʩʬʝʨʳ. ʉʨʝʜʠ ʚʘʞʥʝʡʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʟʘʜʘʥʠ ̫ çʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 
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ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠè ʷʚʠʣʦʩʴ ʩʦʟʜʘʥʠʝ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ 

ʘʚʠʘʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ɸɺʀʉ), ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʳʡ 

ʤʦʜʫʣʴ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʦʪʘʥ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʢʣʘʜʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦ-

ʙʣʝʤ ʠʤ. ɸ.ʅ. ʉʝʚʯʝʥʢʦ ɹɻʋ. ʆʙʨʘʙʦʪʢʘ ʩʥʠʤʢʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʢʘʤʝʨ ʤʦʜʫʣʷ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ɸɺʀʉ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 5 ʩʤ ʩ ʚʳʩʦʪʳ 500 ʤ ʧʨʠ 

ʦʙʲʝʢʪʠʚʘʭ ʩ ʬʦʢʫʩʦʤ 80 ʤʤ. ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ: ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (çʄʦʥʠʪʦʨʠʥʛ ï ɼɿɿè), ʧʨʠʸʤʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʦʙʟʦʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʠ ʪʝʣʝʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʛʨʘʤʤʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʣʝʪʦʚ ʠ 

ʩʲʝʤʦʢ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ çʇʠʢʩʦʥè. 

ʇʦʜʧʨʦʛʨʘʤʤʘ ɻʂʇʅʀ çʂʦʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷè, ʛʦʣʦʚʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʅɸʅ ɹʝ-

ʣʘʨʫʩʠ, ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘʫʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʅʘ-

ʮʠʦʥʘʣʴʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʫʯʘʩʪʚʦʚʘʣʠ 27 ʦʨʛʘʥʠʟʘʮʠʡ. ɿʘ ʧʝʨʠʦʜ ʚʳʧʦʣ-

ʥʝʥʠʷ ʟʘʜʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʦ 19 ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ (11 ʤʦʥʦʛʨʘʬʠʡ), 

ʙʦʣʝʝ 460 ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʠ ʜʦʢʣʘʜʦʚ, ʙʦʣʝʝ 200 ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ. 

ʇʦʣʫʯʝʥʦ 50 ʦʭʨʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʙʲʝʢʪʳ ʧʨʘʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ (29 ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ, 21 ʧʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ 

ʤʦʜʝʣʴ). ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʟʜʘʥʦ ʙʦʣʝʝ 130 ʤʝ-

ʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ, ʙʦʣʝʝ 160 ʤʘʢʝʪʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

ʧʨʠʙʦʨʦʚ, ʩʠʩʪʝʤ, ʢʦʤʧʣʝʢʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʠ 

ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʘʭ. 

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʠʪʝʪʝ ʥʘ ʙʘʟʝ 

ʆɸʆ çʇʝʣʝʥʛè ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʧʨʦʛʨʘʤʤʳ çʇʝʨʩʧʝʢʪʠʚʥʳʝ ʙʝ-

ʣʦʨʫʩʩʢʠʝ ʢʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳè, ʩʦʟʜʘʥ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʟʘʜʝʣ 

ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ɻʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʆɸʆ çʇʝʣʝʥʛè 

ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʠʩʧʦʣʥʠʪʝʣʷʤʠ (ʅʇʆ çʀʥʪʝʛʨʘʣè, ʅʇʆʆʆ çɺʀʇ-ɸè, 

ʆɸʆ çʉʤʦʨʛʦʥʩʢʠʡ ʟʘʚʦʜ ʦʧʪʠʯʝʩʢʦʛʦ ʩʪʘʥʢʦʩʪʨʦʝʥʠʷè, ʅʀʋ çʀʥ-

ʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠʤʝʥʠ ɸ.ʅ. ʉʝʚʯʝʥʢʦè ɹɻʋ, 

ʅʇʈʋʇ çʆʧʪʠʯʝʩʢʦʝ ʩʪʘʥʢʦʩʪʨʦʝʥʠʝ ʠ ʚʘʢʫʫʤʥʘʷ ʪʝʭʥʠʢʘè) ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʯʘʩʪʠ ʩʦʟʜʘʥʠʷ ʥʘ-

ʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʝʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʮʝʣʝʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ɹʂɸ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ɺʈ): 

ʈʘʟʨʘʙʦʪʘʥʳ ʨʘʙʦʯʘʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫ-

ʤʝʥʪʘʮʠʷ ʠ ʧʨʦʝʢʪ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʙʦʨʢʠ (ʀʉ) 
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ʬʦʪʦʧʨʠʝʤʥʳʭ ʧʨʠʙʦʨʦʚ ʩ ʟʘʨʷʜʦʚʦʡ ʩʚʷʟʴʶ (ʌʇɿʉ) ʙʦʣʴʰʦʛʦ ʬʦʨ-

ʤʘʪʘ, ʟʘʚʝʨʰʝʥʳ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʝʡʢʠ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʀʉ ʌʇɿʉ ʙʦʣʴʰʦʛʦ ʬʦʨʤʘʪʘ, ʠʟʛʦʪʦʚʣʝʥʳ ʦʧʳʪʥʳʝ ʦʙ-

ʨʘʟʮʳ ʤʠʢʨʦʩʭʝʤ ʌʇɿʉ çʆʙʟʦʨè, çʆʙʟʦʨ-ʎè ʠ ʜʚʘ ʩʪʝʥʜʘ ʥʘʩʪʨʦʡʢʠ 

ʀʉ ʌʇɿʉ ʙʦʣʴʰʦʛʦ ʬʦʨʤʘʪʘ, ʧʨʦʚʝʜʝʥʳ ʠʭ ʠʩʧʳʪʘʥʠʷ.  

ɺ ʯʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʪʝʭ-

ʥʦʣʦʛʠʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ (ʜʦ 1000 ʤʤ) ʘʩʬʝʨʠʯʝ-

ʩʢʠʭ ʟʝʨʢʘʣ ʦʙʲʝʢʪʠʚʦʚ ʩʲʝʤʦʯʥʳʭ ʩʠʩʪʝʤ ʂɸ ɼɿɿ ɺʈ ʠʟʛʦʪʦʚʣʝʥʳ 

ʩʪʘʥʢʠ ʤʦʜʝʣʝʡ ʐʇ-1000, ɸʇ-1000, ɸʇ-350, ʧʨʠʙʦʨ ʢʦʥʪʨʦʣʷ ʪʦʯʥʦ-

ʩʪʠ ʦʙʨʘʙʦʪʢʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʢʘʣ, ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʘʷ ʚʘʢʫ-

ʫʤʥʘʷ ʫʩʪʘʥʦʚʢʘ ɸ-1100Q. ʀʟʛʦʪʦʚʣʝʥʘ ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʢʨʫʧʥʦʛʘʙʘ-

ʨʠʪʥʘʷ ʙʘʨʦʢʘʤʝʨʘ (50 ʤ
3
). 

ʆʩʚʦʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʣʝʛʯʝʥʥʳʭ 

ʧʦ ʚʝʩʫ ʦʙʲʝʢʪʠʚʦʚ ʂɸ, ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʪʦʨʠʯ-

ʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʢʦʩʤʦʩʝ, ʪʝʭʥʦʣʦʛʠʷ ʩʝ-

ʨʠʡʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʀʉ ʌʇɿʉ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ (ʜʦ 1000 ʤʤ) ʘʩʬʝʨʠʯʝʩʢʠʭ ʟʝʨʢʘʣ.  

ɺ ʨʘʤʢʘʭ ʧʦʜʧʨʦʛʨʘʤʤ  r çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷè, ʛʦʣʦʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʅʇ ʈʋʇ 

çʂʦʩʤʦʘʵʨʦʛʝʦʣʦʛʠʷè, ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʛʝʦʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʟʜʘʥʳ 

ʢʘʨʪʳ ʥʝʬʪʝʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʚʝʨʭʥʝʩʦʣʝʥʦʩʥʳʭ, ʤʝʞʩʦʣʝʚʳʭ 

ʠ ʧʦʜʩʦʣʝʚʳʭ ʦʪʣʦʞʝʥʠʡ ʊʫʨʦʚʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʧʦ ʜʘʥʥʳʤ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ʉʦʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʘʵʨʦʢʦʩʤʦʩʪʨʫʢʪʫʨ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ 

ʤʘʛʤʘʪʠʟʤʘ. ʇʨʦʚʝʜʝʥʦ ʪʝʤʘʪʠʯʝʩʢʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʛʝʦʩʠʩʪʝʤ ʪʝʩʪʦʚʳʭ ʧʦʣʠʛʦʥʦʚ ʧʦ 

ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʦʤʠʪʝʪʝ ʧʦ ʠʤʫʱʝʩʪʚʫ ʚ ʨʘʤʢʘʭ 

ʧʦʜʧʨʦʛʨʘʤʤ rçʇʨʠʤʝʥʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ 

ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠè, ʛʦʣʦʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʈʋʇ çɹʝʣʛʝʦʜʝʟʠʷè, 

ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ 

ʠ ʧʣʘʥʦʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʜʘʥʥʳʤ ɼɿɿ. 

ɼʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʨʘʟʨʘ-

ʙʘʪʳʚʘʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʟʝʤʝʣʴ. ɺ ʨʘʤʢʘʭ ʧʦʜʧʨʦʛʨʘʤʤʳ çʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè, 

ʛʦʣʦʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʈʅɼʋʇ çʀʥʩʪʠʪʫʪ ʤʝʣʠʦʨʘʮʠʠè ʅɸʅ ɹʝʣʘʨʫ-
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ʩʠ, ʥʘ ʧʨʠʤʝʨʝ ʪʝʩʪʦʚʳʭ ʦʙʲʝʢʪʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʢʘʨʪʦ-

ʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʝʣʠʦʨʘ-

ʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ.  

ɺ ʄʠʥʠʩʪʝʨʩʪʚʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʧʨʦʛʨʘʤʤʳ çʉʦʟʜʘʥʠʝ 

ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè ʩʦʟʜʘʥʘ 

ʙʘʟʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʘʵʨʦʢʦʩʤʠʯʝ-

ʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʦʜʛʦ-

ʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʢʦʩʤʠʯʝʩʢʠʤ ʪʝʭʥʦ-

ʣʦʛʠʷʤ, ʨʘʟʨʘʙʦʪʘʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʪʠʧʘ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʢʦʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʥʘʟʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʝʤʘ ʠ ʦʙʨʘʙʦʪʢʠ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʝʣʝʤʝʪʨʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʠʢʨʦʩʧʫʪʥʠʢʦʚ ʠ ʜʘʥʥʳʭ ʂɸ ɼɿɿ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʦʩʤʠʯʝʩʢʠʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ.  

ɺ ʨʘʤʢʘʭ ʧʦʜʧʨʦʛʨʘʤʤʳ çʇʨʠʤʝʥʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʛʦʣʦʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʈʋʇ çɹʝʣ-

ʛʦʩʣʝʩè, ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɼɿɿ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʦʟʜʘʥʳ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʦ 

ʚʠʜʘʤ ʟʝʤʝʣʴ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɹʝʨʝʟʠʥʩʢʦʛʦ ʣʝʩʭʦʟʘ 

ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʦʩʲʝʤʢʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʘʟʨʘʙʦʪʘʥ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʢʘʨʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʦʡ ʧʨʦʠʟʦʰʝʜʰʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʳʧʦʣʥʝʥ ʩʙʦʨ ʠ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʜʣʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩ-

ʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʧʨʦʛʨʘʤʤʳ çʄʦʥʠʪʦʨʠʥʛ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠè ʨʘʟʨʘʙʦʪʘʥʘ ʧʝʨʚʘʷ ʚʝʨʩʠʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʦʥʠʪʦʨʠʥʛ-ʏʉè ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʣʦʚʦʜʴʷ, ʧʘʚʦʜʢʘ ʠ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ 

ʚ ʨʘʤʢʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉʦʟ-

ʜʘʥʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʷʤʠ ʧʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʚ ʨʘʤʢʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 
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ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤ-

ʤʳ ʚ 2008 ï 2012 ʛʦʜʘʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʇʨʦʛʨʘʤʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʩʦʟʜʘ-

ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʥʘʷ ɹʂʉɼɿ, ʚʢʣʶʯʘʶʱʘʷ ʢʦʩʤʠʯʝʩʢʠʡ ʠ ʥʘ-

ʟʝʤʥʳʡ ʩʝʛʤʝʥʪʳ. ʄʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʘ 

ʧʨʠʤʝʨʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦ-

ʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ɼɿɿ, ʨʘʟʨʘʙʦʪʘʣʠ ʙʘʟʦʚʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɼɿɿ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʠ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ɸʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ, ʠʪʦʛʠ ʨʝʘʣʠʟʘʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʚ 

2008 ï 2012 ʛʦʜʘʭ, ʧʦʩʪʫʧʠʚʰʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʦʨ-

ʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 

ʙʣʠʞʘʡʰʠʡ ʧʝʨʠʦʜ ʢʦʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʙʫʜʫʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠ̫ ʭ: 

ī ʈʘʟʚʠʪʠʝ ɹʝʣʦʨʫʩʩʢʦʡ ʩʠʩʪʝʤʳ ɼɿɿ. 

ī ʉʦʟʜʘʥʠʝ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʠ 

ʚʝʱʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʧʫʪʥʠʢʘ. 

ī ʈʘʟʚʠʪʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ, ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ī ʉʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʘʜʨʦʚʦʛʦ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ, ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝ̫-

ʪʝʣʴʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʷʚʣʷʝʪʩʷ ʦʙʲʝ-

ʜʠʥʝʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʠ ʨʘʟʨʘʙʦʪʢʘʤ ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴ-

ʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ 2014 ï 2018 ʛʦʜʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥʳ. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝ-

ʤʳ ɼɿɿ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʜʦʣʞʥʘ ʩʪʘʪʴ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʧʨʦʛʨʘʤʤʳ 

çʈʘʟʚʠʪʠʝ ɹʝʣʦʨʫʩʩʢʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠ-

ʨʦʚʘʥʠʷ ɿʝʤʣʠè ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʉʦʶʟʥʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʘ çʈʘʟʨʘʙʦʪʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠ ʥʘʟʝʤʥʳʭ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ ʠʥʬʦʨʤʘʮʠʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠ-

ʨʦʚʘʥʠʷ ɿʝʤʣʠ (ʄʦʥʠʪʦʨʠʥʛ-ʉɻ)è. ɼʘʥʥʳʝ ʧʨʦʝʢʪʳ ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʫʞʝ ʩʦʟʜʘʥʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʝʣʘʭ ʚ ʦʙʣʘʩʪʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, ʷʚʣʷʶʪʩʷ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤʠ ʠ ʘʢʪʫ-
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ʘʣʴʥʳʤʠ. ʇʦʣʫʯʠʪ ʨʘʟʚʠʪʠʝ ʢʦʤʧʣʝʢʩʥʘʷ ɹʝʣʦʨʫʩʩʢʘʷ ʩʠʩʪʝʤʳ ɼɿɿ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʤʠʯʝʩʢʦʡ ʠ ʘʚʠʘʮʠʦʥʥʦʡ ʩʲʝʤʦʢ, ʚʢʣʶʯʘʷ ʦʨʙʠ-

ʪʘʣʴʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʘʚʠʘʮʠʦʥʥʳʝ ʠ ʙʝʩʧʠʣʦʪʥʳʝ ʩʠʩ-

ʪʝʤʳ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʩʲʝʤʢʠ. ɹʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʥʦʚʳʝ ʦʙʨʘʟʮʳ ʢʦʩ-

ʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʞʠʚʫʯʝʩʪʠ 

ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʣʘʥʠ-

ʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʚʳʚʦʜʫ ʥʘ ʦʨʙʠʪʫ ʥʦʚʦʛʦ 

ʩʧʫʪʥʠʢʘ ɼɿɿ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʨʘʙʦʪ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʦʩʪʫʧʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʘʵʨʦʢʦʩʤʠ-

ʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ɼɿɿ.  

ɺ ɹʝʣʘʨʫʩʠ ʘʢʪʠʚʠʟʠʨʦʚʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʩʧʫʪʥʠʢʘ ʩʚʷʟʠ. ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ 

ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʧʫʪʥʠʢʘ ʩʚʷʟʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʚʷʟʠ ʠ ʚʝʱʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʫʩʣʫʛ 

ʟʘʨʫʙʝʞʥʳʤ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ. ɺ ʨʝʟʫʣʪɹʘʪʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʦʙʲʝʤʳ ʫʩʣʫʛ ʩʚʷʟʠ ʠ ʚʝʱʘʥʠʷ, 

ʦʢʘʟʳʚʘʝʤʳʭ ʥʘʩʝʣʝʥʠʶ, ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʫʩʣʫʛ, ʫʚʝʣʠʯʠʪʴ ʵʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝʩʧʫʙʣʠʢʠ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʟʜʝʩʴ ʷʚʣ̫ʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦ-ʧʨʘʚʦʚʘʷ ʟʘʱʠʪʘ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʦʨʙʠʪʘʣʴʥʦ-ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ.  

ʈʘʟʚʠʪʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ, ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʤʢʘʭ ʪʨʝʪʴʝʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʚʥʝʜʨʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʩʥʦʚʥʳʭ ʦʙʣʘʩʪʷʭ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʡ ʦʧʝʨʘʪʠʚʥʦʡ ʠ 

ʦʙʲʝʢʪʠʚʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢ-

ʪʦʚ ʥʘʟʝʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ (ʧʨʠʨʦʜʥʳʭ 

ʠ ʪʝʭʥʦʛʝʥʥʳʭ) ʠ ʧʦ ʜʨʫʛʠʤ ʚʦʧʨʦʩʘʤ. ʇʣʘʥʠʨʫʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʝʙʝ-

ʩʪʦʠʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ ʠ ʢʦʥ-

ʪʨʦʣʷ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɹʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʦʟʜʘʥʘ ʙʝʣʦʨʫʩʩʢʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠ ʮʝʥʪʨ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ 

ʧʨʠ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʙʦʪ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʵʢʦ-
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ʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʴʭʦʟʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʩʦʟʜʘʪʴ 

ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʚʠʛʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʟʘʜʘʯ 

ʚ ʇʨʦʛʨʘʤʤʝ ʥʘ 2014 ï 2018 ʛʦʜʳ ʙʫʜʫʪ ʨʝʰʘʪʴʩʷ ʚʦʧʨʦʩʳ ʢʘʜʨʦʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦʛʦ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʈʘʟʚʠʪʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʨʘʤʢʘʭ ʨʝʘ-

ʣʠʟʘʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ 2008 ï 2012 ʛʦʜʳ 

ʠ ʧʝʨʩʧʝʢʪʠʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ 2014 ï 2018 

ʛʦʜʳ ʩʚʷʟʘʥʦ ʩ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʠ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʦʡ ʚʘʞʥʦʩʪʴʶ ʧʨʦʙʣʝʤ, ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪ-

ʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʨʘʟʚʠʪʠʝ 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. 
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ɸʃʔʊɽʈʅɸʊʀɺʅʓɽ ʄɽʊʆɼʓ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ʅɽɼɺʀɾʀʄʆʉʊʀ: ʈɽʆʈɻɸʅʀɿɸʎʀʗ  

ɿɽʄɽʃʔʅʓʍ ʋʏɸʉʊʂʆɺ  

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʚʩʝ ʦʯʝʚʠʜʥʝʝ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ-

ʥʳʭ) ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ, ʷʚʣʷʶ-

ʱʠʭʩʷ ʩʣʝʜʩʪʚʠʝ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʣ.    

ɺʦ-ʧʝʨʚʳʭ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʦʪʯʫʞʜʝʥʠʷ ʯʘʩʪʝʡ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ. ʆʥʘ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʨʘʙʦʪʝ ʖ. ɻʫʜʢʦʚʦʡ ʦ ʚʦʟ-

ʤʦʞʥʦʩʪʷʭ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ ʯʘʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ [1]. ɺ ʩʚʷʟʠ 

ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʚʝʨʰʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʩʜʝʣʦʢ ʘʚʪʦʨʦʤ ʧʨʝʜʣʘʛʘʶʪ-

ʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ çʦʙʭʦʜʥʳʤʠè 

ʧʫʪʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ.  

ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʙʣʝʤʘ ʢʦʥʩʦʣʠʜʘʮʠʠ ʟʝʤʝʣʴ. ʂʦʥʩʦʣʠʜʘʮʠʷ ʟʝ-

ʤʝʣʴ ï ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʘʛʨʝʛʘʪʦʚ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ 

ʮʝʣʴʶ ʠʭ ʫʢʨʫʧʥʝʥʠʷ [2]. ʊʘʢʘʷ ʟʘʜʘʯʘ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʤʥʦʛʠʭ ʩʪʨʘʥ 

ʤʠʨʘ. ɺ ɹʝʣʘʨʫʩʠ ʝʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʢʘ ʥʝ ʩʪʦʣʴ ʦʯʝʚʠʜʥʘ, ʥʦ ʵʪʦ ʥʝ 

ʦʟʥʘʯʘʝʪ ʯʪʦ ʦʥʘ ʦʪʩʫʪʩʪʚʫʝʪ.    

ɺ-ʪʨʝʪʴʠʭ, ʧʨʦʙʣʝʤʘ ʠʟʲʷʪʠʷ ʟʝʤʝʣʴ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʫʞʜ. ʏʘʩʪʦ 

ʪʘʢʘʷ ʧʨʦʮʝʜʫʨʘ ʢʘʩʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʥʦʞʝʩʪʚʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʪʨʝʙʫʝʪ ʠʭ ʤʘʩʩʦʚʦʛʦ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ (ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ).  

ɺ-ʯʝʪʚʝʨʪʳʭ, ʦʩʪʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʥʝʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ (ʠʣʠ) 

ʛʨʘʥʠʮ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ. ʇʦ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʯʠʥʘʤ ʚ ɽʜʠʥʦʤ ʨʝʛʠʩʪʨʝ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʧʨʘʚ ʥʘ ʥʝʛʦ ʠ 

ʩʜʝʣʦʢ ʩ ʥʠʤ, ʚ ɽʜʠʥʦʤ ʨʝʝʩʪʨʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ,  ʩʦʜʝʨʞʘʪʩʷ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʝʜʦʩʪʦʚʝʨʥʳʝ ʟʘʧʠʩʠ ʦ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩ 

ʦʰʠʙʦʯʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ. ɻʨʘʥʠʮʳ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʧʝʨʝʩʝʢʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʝʨʝʩʝʢʘʶʪʩʷ ʩ ʛʨʘʥʠʮʘʤʠ ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ, ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ, ʚ ʧʨʠʥʮʠʧʝ. ʈʘʥʝʝ 

ʦʰʠʙʦʯʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ (ʠʟʤʝʨʝʥʥʳʝ)  ʛʨʘʥʠʮʳ ʧʨʝʧʷʪʩʪʚʫʶʪ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚʥʦʚʴ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ. ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʚ ʪ.ʯ. ʚ ʈʦʩʩʠʠ.  

ɺ-ʧʷʪʳʭ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚʩʝ ʯʘʱʝ ʧʦʷʚ-

ʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʩʦʟʜʘʥʠʷ çʩʝʨʚʠʩʥʳʭè ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (serv-
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ing parcels),  ʢʦʪʦʨʳʝ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʠ ʩʦʩʝʜʥʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʠʩʧʦʣʴʟʫʶʪ ʩʦʚʤʝʩʪʥʦ. ʅʘʧʨʠʤʝʨ, ʚ ʮʝʣʷʭ ʧʘʨʢʦʚʢʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʪ.ʧ.   

ɺ-ʰʝʩʪʳʭ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ  

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʮʝʣʝʡ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʝʡ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʩʝʨʚʠʪʫʪʦʚ. ʆʙ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ [3]. 

ɺ-ʩʝʜʴʤʳʭ, ʜʣʷ ʛʦʨʦʜʦʚ ɹʝʣʘʨʫʩʠ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʦ-

ʩʢʦʣʴʢʫ ʠʤʝʶʪʩʷ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʜʦ 90% ʪʘʢʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦ. 

ɺʩʝ ʵʪʠ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʳ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʘʷ ʧʨʦʮʝʜʫʨʘ ʚ ɹʝʣʘʨʫʩʠ ʧʦʢʘ ʥʝ ʠʤʝʝʪ ʜʦʣʞʥʦʛʦ ʧʨʘ-

ʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʄʠʨʦʚʦʡ ʦʧʳʪ. ʇʨʦʮʝʜʫʨʘ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ (ʧʝ-

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ) ʤʥʦʞʝʩʪʚʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʝʛʦ-

ʜʥʷ ʧʨʦʧʠʩʘʥʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʤʥʦʛʠʭ ʩʪʨʘʥ: ɻʝʨʤʘʥʠʷ, ʐʚʝʮʠʷ, 

ʗʧʦʥʠʷ, ʖʞʥʘʷ ʂʦʨʝʷ, ɻʨʝʮʠʷ ʠ ʜʨ. ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʩʫʱʝʩʪʚʫʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʠʥ çReallotmentè, ʦʙʦʟʥʘʯʘʶʱʠʡ 

ʜʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ. ʈʝʦʨʛʘʥʠʟʘʮʠʶ ʨʝʛʫʣʠʨʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʢʦʥʳ. 

ʅʘʧʨʠʤʝʨ, ʟʘʢʦʥ çʆ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠè [4]. ʇʦ-

ʚʩʝʤʝʩʪʥʦ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʩʯʠʪʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʫʣʫʯʰʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʩʪʨʦʡʢʠ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʎʝʣʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ: ʫʣʫʯʰʝ-

ʥʠʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʝʜʠʥʠʮ ʥʝʜʚʠʞʠʤʦʩʪʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʠʮ 

ʦʙʱʝʡ ʥʝʜʚʠʞʠʤʦʩʪʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʨʚʠʪʫʪʦʚ. ʇʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝ-

ʬʦʨʤʠʨʦʚʘʥʠʷ: 

- ʟʝʤʣʠ ʧʝʨʝʜʘʶʪʩʷ ʠʟ ʦʜʥʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʜʨʫʛʠʝ; 

- ʢʦʣʠʯʝʩʪʚʦ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟʤʝʥʷʝʪʩʷ; 

- ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʥʠʷ, ʩʝʨʚʠʪʫʪʳ, ʟʘʥʦʚʦ ʦʧʨʝʜʝ-

ʣʷʪʁʩʷ ʠʣʠ ʧʨʝʢʨʘʱʘʶʪʩʷ; 

- ʢʘʧʠʪʘʣʴʥʳʝ ʩʪʨʦʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʜʥʦʤʫ ʟʝʤʝʣʴʥʦ-

ʤʫ ʫʯʘʩʪʢʫ, ʧʝʨʝʜʘʶʪʩʷ ʜʨʫʛʦʤʫ. 

ʈʝʦʨʛʘʥʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʲʷʪʠʝʤ, ʦʙʤʝʥʦʤ, ʩʣʠʷʥʠʝʤ, 

ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ, ʠʟʤʝʥʝʥʠʝʤ ʛʨʘʥʠʮ, ʦʪʚʦʜʦʤ ʧʦʜ ʦʙʱʝʩʪʚʝʥʥʳʝ ʮʝ-

ʣʠ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʪ.ʧ. ɼʦʣʠ ʚʣʘʜʝʥʠʷ ʚ 

ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 
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ʧʝʨʝʜʘʥʳ ʦʪ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢ ʜʨʫʛʦʤʫ. ʎʝʣʷʤʠ ʨʝʦʨ-

ʛʘʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʩʝʨʚʠʪʫʪʳ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʦʙʤʝʥʝ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʋʢʘʞʝʤ ʥʘ ʩʣʝʜʫʶʱʠʝ ʰʝʩʪʴ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘ-

ʢʨʝʧʠʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ.  

1. ʇʨʠʥʮʠʧ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. ʇʝʨʝʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ, ʯʝʤ ʚʳʢʫʧ ʟʝʤʝʣʴ, ʵʢʩʧʨʦʧʨʠʘʮʠʷ ʠ 

ʪ.ʧ. ɺ ʮʝʥʫ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʪʨʘ-

ʯʠʚʘʝʪʩʷ ʥʘ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʢʘʜʘʩʪʨ, ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʘʚ. 

ɽʩʣʠ ʟʘʪʨʘʪʳ ʥʠʞʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ ʦʪ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʪʦ ʦʥʠ ʠʤʝʶʪ ʩʤʳʩʣ. ɿʘ ʠʥʜʝʢʩ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʧʨʦʠʟʚʦʜʥʫʶ ʢʘʜʘʩʪ-

ʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ ʜʦ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʩʣʝ ʝʝ. ʇʨʠ ʵʪʦʤ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʜʦʣʞʥʘ ʚʳʯʠʩʣʷʪʴʩʷ ʢʘʢ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʜʣʷ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ.   

2. ɿʘʷʚʠʪʝʣʴʥʳʡ ʧʨʠʥʮʠʧ ʨʝʦʨʛʘʥʠʟʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʨʠʥ-

ʮʠʧʫ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʠ-

ʢʦʚ, ʠʥʪʝʨʝʩʳ ʢʦʪʦʨʳʭ ʟʘʪʨʘʛʠʚʘʝʪ ʜʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ. ɽʩʣʠ ʦʥʘ ʥʝʦʙ-

ʭʦʜʠʤʘ ʩ ʦʙʱʝʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʦ ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʤʦʞʝʪ ʧʦʪʨʝ-

ʙʦʚʘʪʴ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʤʠʪʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʝʜʠʥʠʮ.  ɽʩʣʠ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʥʝʝ, ʪʦ ʝʝ ʤʦʞʝʪ ʪʨʝʙʦ-

ʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʩ ʦʪʥʝʩʝʥʠʝʤ ʟʘ-

ʪʨʘʪ ʥʘ ʠʩʪʦʯʥʠʢ ʦʰʠʙʦʢ ʠʣʠ ʛʘʨʘʥʪʠʡʥʳʡ ʬʦʥʜ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ʈʘʩʭʦʜʳ ʧʦ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʧʦ-

ʢʨʳʚʘʶʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠ ʩ ʫʯʝʪʦʤ ʚʳʛʦʜʳ ʢʘʞ-

ʜʦʡ ʩʪʦʨʦʥʳ.       

3. ʇʨʠʥʮʠʧ ʢʦʤʧʝʥʩʘʮʠʡ. ɺ ʩʣʫʯʘʝ ʥʝʨʘʚʥʦʮʝʥʥʦʛʦ ʦʙʤʝʥʘ ʫʯʘ-

ʩʪʢʘʤʠ ʟʝʤʣʠ, ʚʦʟʥʠʢʰʘʷ ʨʘʟʥʠʮʘ ʜʦʣʞʥʘ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʚ ʜʝʥʝʞ-

ʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʂʦʤʧʝʥʩʠʨʫʶʪʩʷ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ 

ʚʩʣʝʜʩʪʚʠʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʝʨʚʠʪʫʪʘ ʣʠʙʦ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʭʦʜʘ ʟʜʘʥʠʷ 

ʠʣʠ ʠʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʢ ʜʨʫʛʦʤʫ ʩʦʙʩʪʚʝʥʥʠʢʫ ʠʟ-ʟʘ ʨʝʦʨʛʘʥʠʟʘʮʠʠ.  

4. ʇʨʠʥʮʠʧ ʢʦʤʧʣʠʤʝʥʪʘʨʥʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʉ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʟʝ-

ʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʜʦʣʞʥʳ ʧʨʠʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʜʨʫʛ 

ʜʨʫʛʫ. ʂʦʤʧʣʠʤʝʥʪʘʨʥʦʩʪʴ ʧʨʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʟʘ ʩʯʝʪ ʫʜʘʯʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʮʝʣʝʚʳʭ ʥʘʟʥʘʯʝʥʠʡ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʨ. ʊʘʢʠʝ ʤʝ-

ʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʩʪʨʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʧʨʝʜ-
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ʧʠʩʳʚʘʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ISO19152:2012 ʙʘʟʦʚʦʡ ʤʦ-

ʜʝʣʠ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ LADM  [5]. ʕʪʦʪ ʩʪʘʥʜʘʨʪ, ʚ ʯʘ-

ʩʪʥʦʩʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʩʦʙʳʡ ʚʠʜ ʧʨʘʚʘ çʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʩʦʙʩʪ-

ʚʝʥʥʦʩʪʴè (property to property), ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʨʘʚʦ, ʨʝʘʣʠʟʫʝʤʦʝ 

ʩʫʙʲʝʢʪʦʤ ʥʘ ʦʜʠʥ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʥ ʦʙ-

ʣʘʜʘʝʪ ʧʨʘʚʦʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʜʨʫʛʦʡ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɼʨʫ-

ʛʠʤʠ ʩʣʦʚʘʤʠ ʝʜʠʥʠʮʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ ʦʜʥʦʡ ʠʣʠ ʙʦʣʝʝ ʝʜʠʥʠʮ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʕʪʦʪ ʪ.ʥ. çʩʝʨʚʠʩʥʳʡ ʫʯʘ-

ʩʪʦʢè ([5], ʧʨʠʣʦʞʝʥʠʝ ʉ) ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʟʝʤʣʷʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, 

ʥʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʙʱʝʡ ʜʦʣʝʚʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʦʩʝʜʥʠʭ ʟʝ-

ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ɼʨʫʛʠʤ ʢʣʘʩʩʦʤ ʩʪʘʥʜʘʨʪʘ [5] ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʡ 

ʢʣʘʩʩ LA_SpatialUnitGroup, ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦ-

ʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʩʦʩʪʘʚʥʦʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ. ɹʦʣʝʝ 

ʪʦʛʦ, ʵʪʠ  ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʛʫʪ ʘʛʨʝʛʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʳʝ ʩʦʚʦʢʫʧʥʦʩʪʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʢʘʢ ʝʜʠʥʘʷ ʩʣʦʞʥʘʷ ʚʝʱʴ. ʀ, ʥʘʢʦʥʝʮ, ʚʦʟʤʦʞʥʳ 

ʢʣʘʩʩʳ ʩʫʙʫʯʘʩʪʢʦʚ, ʘʛʨʝʛʘʪʳ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʥʝʜʚʠʞʠʤʫʶ 

ʚʝʱʴ ï ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ.      

5. ʇʨʠʥʮʠʧ ʧʨʦʩʪʦʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʈʝʦʨʛʘʥʠʟʘʮʠʷʤ ʤʦʛʫʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ.  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʪʨʝʙʥʦʩʪʴ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʨʘʟʫʤʝ-

ʚʘʝʪ ʦʧʪʠʤʠʟʘʮʠʶ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʣʝʜʩʪʚʠʝʤ ʨʦʩʪ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠ-

ʤʦʩʪʠ ʟʝʤʝʣʴ, ʨʦʩʪ ʧʣʘʪʳ ʟʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ɺɺʇ. ʌʘʢʪʠʯʝʩʢʠ ʣʠʮʘ, ʦʙʨʘʱʘʶʱʠʝʩʷ ʟʘ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ, ʷʚʣʷʶʪʩʷ 

çʜʨʘʡʚʝʨʘʤʠè ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʚʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʨʦʮʝʜʫʨʳ ʠ ʜʘʞʝ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ɽ-ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝ-

ʩʤʦʪʨʘ ʜʦʢʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦ ʟʘʷʚʣʝʥʠʷʤ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʩʦʢʨʘ-

ʱʝʥʥʳʝ ʩʨʦʢʠ. ʇʨʠʥʫʜʠʪʝʣʴʥʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʟʤʦʞ-

ʥʘ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

6. ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ.  ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴ-

ʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ (ʢʚʘʨʪʘʣ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʠ ʪ.ʜ.). ʇʨʠ 

ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ-

ʙʣʠʟʠʪʝʣʴʥʳʭ ʛʨʘʥʠʮ ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʡ ʠ ʟʘʟʦʨʦʚ ʤʝʞ-

ʜʫ ʥʠʤʠ. ɼʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʚʝ-

ʜʝʥʠʝ ʫʩʣʦʚʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʦʙʲ-

ʷʚʣʝʥʠʝ ʠʭ ʙʝʩʭʦʟʷʡʥʳʤʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʘʷʚʣʝʥʠʡ ʦ ʙʝʟʫʩʣʦʚʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ.     

ɺʳʚʦʜʳ.  
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- ʇʨʦʮʝʜʫʨʘ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʞʝʪ ʩʪʘʪʴ 
ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. 

- ɺʥʝʜʨʝʥʠʝ ʧʨʦʮʝʜʫʨ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʪʨʝ-

ʙʫʝʪ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʳʰʝ ʧʨʠʥʮʠʧʦʚ. 

- ʉ ʮʝʣʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʩʝʥʠʝ ʚ ʩʦʩʪʘʚ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ɿʘʢʦʥʘ çʆ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʝʜʚʠʞʠ-

ʤʦʛʦ ʠʤʫʱʝʩʪʚʘè. ʅʘʣʠʯʠʝ ʪʘʢʦʛʦ ɿʘʢʦʥʘ, ʢʩʪʘʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ 

ʟʘʢʦʥʦʤ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, 

ʧʨʘʚ ʥʘ ʥʝʛʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤè ʦʪ 22 ʠʶʥʷ 2002 ʛʦʜʘ, ʥʦ ʪʘʢ ʠ ʥʝ ʙʳʣʦ 

ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʧʨʘʢʪʠʢʝ.   
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ɼʦʮ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʉ. ɸ. ʐʘʚʨʦʚ 

(ɹɻʊʋ, ʛ. ʄʠʥʩʢ) 

ɺʃʀʗʅʀɽ ʉʊɸʅɼɸʈʊɸ ISO1952:2012 ʅɸ ʅɸʎʀʆʅɸʃʔʅʋʖ 

ʄʆɼɽʃʔ ɿɽʄɽʃʔʅʆɻʆ ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀʗ 

 

ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʥʘʜ 

ʙʘʟʦʚʦʡ ʤʦʜʝʣʴʶ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ (LADM) ʥʘʯʘʪʘ ʚ 

ʥʘʯʘʣʝ 2008 ʛʦʜʘ ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʟʝʤʣʝ-

ʫʩʪʨʦʠʪʝʣʝʡ FIG. ɺ ʛʨʫʧʧʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʦʰʝʣ 21 ʩʧʝʮʠʘʣʠʩʪ ʠʟ 17 

ʩʪʨʘʥ. ʉʨʝʜʠ ʥʠʭ ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ ʚ ʦʙʣʘʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪ-

ʨʠʨʦʚʘʥʠʷ C. Lemmen, ʬʘʢʫʣʴʪʝʪ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʥʘʫʢ ʠ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʛ. ʊʚʝʥʪʝ (ITC), Peter van Oosterom ʠʟ 

ɼʝʣʴʬʠʡʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ  ʫʥʠʚʝʨʩʠʪʝʪʘ, ʅʠʜʝʨʣʘʥʜʳ. ʂʘʢ 

ʩʪʘʥʜʘʨʪ LADM  ʚʧʝʨʚʳʝ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʚ 2009 ʛ. ʢʦʤʠʩʩʠʝʡ ʄʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ISO/TC211. ʆʢʦʥʯʘʪʝʣʴʥʘʷ 

ʨʝʜʘʢʮʠʷ ʧʨʠʥʷʪʘ ʚ ʥʦʷʙʨʝ 2012 ʛʦʜʘ [1]. ʆʙʟʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʪʘʥʜʘʨʪʘ ʧʨʠʚʝʜʝʥʘ ʘʚʪʦʨʘʤʠ ʚ [2]. ʉʪʘʥʜʘʨʪʫ LADM  ʧʨʠʩʚʦʝʥ ʠʥ-

ʜʝʢʩ çISO 19152:2012è. ʉʪʘʥʜʘʨʪʳ ʩʝʨʠʠ 19100 ʦʪʥʦʩʷʪʩʷ ʢ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ. 

ʉʪʘʥʜʘʨʪ ʧʨʝʜʣʘʛʘʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʩʭʝʤʫ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘʩ-

ʪʠ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ çʟʝʤʝʣʴʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè. ʉʭʝʤʘ ʚʢʣʶ-

ʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʘʢʝʪʘ ʜʘʥʥʳʭ: ʩʫʙʲʝʢʪʳ Party (ʛʨʘʞʜʘʥʝ ʠ ʶʨʠ-

ʜʠʯʝʩʢʠʝ ʣʠʮʘ), ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ Administrative, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʦʙʲʝʢʪʳ  Spatial Unit. ʂʘʞʜʳʡ ʧʘʢʝʪ ʚʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʣʘʩʩʦʚ 

ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ. ʊʘʢ, ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʧʘʢʝʪ Party ʚʢʣʶʯʘʝʪ 6 ʢʣʘʩ-

ʩʦʚ. ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩ LA_Party (ʩʫʙʲʝʢʪʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ ï ʛʨʘʞ-

ʜʘʥʝ, ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ ʠ ʜʨ.), LA_GroupParty (ʩʪʘʙʠʣʴʥʘʷ ʛʨʫʧʧʘ 

ʩʫʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ), LA_PartyMember (ʩʫʙʲʝʢʪ, ʚʭʦʜʷʱʠʡ 

ʚ ʛʨʫʧʧʫ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ). ʇʘʢʝʪ Administrative ï 15 ʢʣʘʩʩʦʚ. ʅʘ-

ʧʨʠʤʝʨ, LA_Right (ʧʨʘʚʦ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ), LA_Restriction (ʦʛʨʘʥʠʯʝ-

ʥʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ), LA_Responsibility (ʦʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʝʜʚʠʞʠʤʦʩʪʠ), LA_Mortgage (ʧʨʘʚʦ ʠʧʦʪʝ-

ʢʠ). ʇʘʢʝʪ Spatial Units ï 19 ʢʣʘʩʩʦʚ. ʅʘʧʨʠʤʝʨ, LA_SpatialUnit (ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʝ ʝʜʠʥʠʮʳ), LA_SpacialUnitGroup (ʛʨʫʧʧʳ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʥʳʭ ʝʜʠʥʠʮ), LA_LegalSpaceBuildingUnit (ʢʘʧʠʪʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʩ 

ʧʨʘʚʦʚʳʤʠ ʛʨʘʥʠʮʘʤʠ), LA_LegalSpaceUtilityNetwork (ʧʨʘʚʦʚʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝʦʙʷ-

ʟʘʪʝʣʴʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʩʦʦʨʫʞʝʥʠʷ). ʂʣʘʩʩ 

LA_SpatialUnit ʩʚʷʟʘʥ ʩ ʧʘʢʝʪʦʤ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ , ʭʨʘʥʷʱʠʤ 
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ʜʘʥʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ Surveying, ʜʘʥʥʳʝ ʛʝʦʤʝʪʨʠʠ ʠ ʪʦʧʦʣʦ-

ʛʠʠ Spatial Representation.  

ʄʦʜʝʣʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʢʣʘʩʩʳ. ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩ 

VersionedOblect  ʚʚʝʜʝʥ ʚ LADM, ʯʪʦʙʳ ʦʙʦʟʥʘʯʘʪʴ ʘʥʥʫʣʠʨʦʚʘʥʥʳʝ 

ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʫʞʝ ʩʪʘʣʠ ʠʩʪʦʨʠʝʡ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʝʣʴ ʤʦ-

ʞʝʪ ʙʳʪʴ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʩ ʫʯʝʪʦʤ ʠʩʪʦʨʠʠ ʝʝ ʠʟʤʝʥʝʥʠʷ.  

ɼʘʥʥʳʝ, ʚʭʦʜʷʱʠʝ ʚ ʢʘʞʜʳʡ ʧʘʢʝʪ ʠʣʠ ʧʦʜʧʘʢʝʪ, ʤʦʛʫʪ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ: ʥʘʮʠʦʥʘʣʴʥʦʤ, 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʠʣʠ ʣʦʢʘʣʴʥʦʤ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʤʦʜʝʣʠ: 

ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʧʦʜʜʝʨʞʢʫ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʩʚʦʠʭ ʜʘʥʥʳʭ, ʥʦ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʩʠʩ-

ʪʝʤʳ.  

ʎʝʣʠ ʩʪʘʥʜʘʨʪʘ. LADM ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʦʡ ʧʨʦ-

ʙʣʝʤʥʦʡ ʦʙʣʘʩʪʠ. ʎʝʣʠ ʩʪʘʥʜʘʨʪʘ ʫʢʘʟʘʥʳ ʚ [2]. ʕʪʦ: 

- ʩʦʟʜʘʥʠʝ ʚʩʝʤʠ ʨʘʟʜʝʣʷʝʤʦʡ ʦʥʪʦʣʦʛʠʠ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠ-

ʥʠʩʪʨʠʨʦʚʘʥʠʷ; 

- ʧʦʜʜʝʨʞʢʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʟʝ-

ʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ; 

- ʦʙʣʝʛʯʝʥʠʝ ʦʙʤʝʥʘ ʢʘʜʘʩʪʨʦʚʳʤʠ ʜʘʥʥʳʤʠ ʚ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ; 

- ʧʦʜʜʝʨʞʢʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ ʟʝʤʝʣʴʥʦʛʦ ʘʜ-

ʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ.    

ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʄʦ-

ʜʝʣʴ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚʧʝʨʚʳʝ 

ʧʨʝʜʣʦʞʝʥʘ ʚ 2005 ʛʦʜʫ ʚ ʬʦʨʤʝ ʪ.ʥ. ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɽʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʧʨʘʚ ʥʘ ʥʝʛʦ ʠ 

ʩʜʝʣʦʢ ʩ ʥʠʤ [3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʮʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʦʧʝʨʝʜʠʣʘ ʙʘʟʦʚʫʶ ʤʦʜʝʣʴ LADM  ʩʪʘʥʜʘʨʪʘ ISO 19152:2012 ʥʘ 7 ʣʝʪ. 

ʆʥʪʦʣʦʛʠʷ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʊʝʨʤʠʥ çʦʥʪʦʣʦ-

ʛʠʷè ʦʟʥʘʯʘʝʪ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʟʥʘʥʠʡ ʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦ-

ʙʣʝʤʥʦʡ ʦʙʣʘʩʪʠ (ʦʙʲʝʢʪʳ, ʩʫʙʲʝʢʪʳ, ʩʦʙʳʪʠʷ, ʧʨʦʮʝʩʩʳ) ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʦʤ ʷʟʳʢʝ. ʆʥʪʦʣʦʛʠʷ ï ʵʪʦ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʙʣʝʤʥʦʡ 

ʦʙʣʘʩʪʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʘʥʜʘʨʪʝ ʦʥʪʦʣʦʛʠʷ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠ-

ʩʪʨʠʨʦʚʘʥʠʷ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʷʟʳʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

(Unified Modeling Language, UML). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʷʟʳʢʘ ʦʙ-

ʣʝʛʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʙʘʟ ʜʘʥʥʳʭ. ʀʤʝʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ, Rational Rose, ʢʦ-

ʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʘ ʷʟʳʢʝ UML ʩʦʩʪʘʚʣʝʥʠʝ ʩʝʤʘʥʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʙʘʟ ʜʘʥʥʳʭ ʣʶʙʦʡ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ ʵʢʩʧʦʨʪ 

ʦʧʠʩʘʥʠʷ ʚ ʦʙʤʝʥʥʳʡ XML  ʬʦʨʤʘʪ.   



20 

 

ɺ [4] ʦʥʪʦʣʦʛʠʷ LADM  ʦʧʠʩʘʥʘ ʥʘ ʠʥʦʤ ʷʟʳʢʝ, ʯʝʤ UML. ʕʪʦʪ 

ʷʟʳʢ ʠʟʚʝʩʪʝʥ ʢʘʢ çWeb Ontology Languageè (OWL 2, 

http://www.w3.org/TR/owl2-overview/). ʈʘʟʨʘʙʦʪʘʥ World Wide Web 

Consortium (W3C OWL Working Group, 2012). ʉʝʤʘʥʪʠʢʘ ʵʪʦʛʦ ʷʟʳʢʘ 

ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʜʜʝʨʞʢʫ ʩʦʟʜʘʥʠʷ ɺʝʙ-ʧʦʨʪʘʣʦʚ.  

ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʚ [3] 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ï ʚ ʬʦʨʤʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ. 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʛʣʷʜʥʦʩʪʴ, ʠʙʦ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʙʣʝʤʥʫʶ ʦʙʣʘʩʪʴ ʚ ʬʦʨʤʝ ʛʨʘʬʘ ʪʘʙʣʠʮ ʨʝʣʷʮʠ-

ʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ɺʦ ʚʩʝʭ ʪʨʝʭ ʩʣʫʯʘʷʭ, ʪʘ ʠʣʠ ʠʥʘʷ ʩʝʤʘʥʪʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘ-

ʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ.  

LADM  ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɹʘʟʦʚʘʷ ʤʦ-

ʜʝʣʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʷʜ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʝʠʟʚʝʩʪʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʠʣʦʞʝ-

ʥʠʠ ʉ ʩʪʘʥʜʘʨʪʘ ʧʨʠʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʩʪʘʥʜʘʨʪʘʭ ISO19109:2005, ISO 19110:2009 ʠ ISO 19131:2007:   

- ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ (serving parcel). ɺʩʧʦ-

ʤʦʛʘʪʝʣʴʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩ-

ʪʫʧ ʢ ʩʦʩʝʜʥʠʤ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ. ʇʨʠ ʵʪʦʤ ʦʥ ʥʝ ʷʚʣʷʝʪʩʷ ʟʝʤʣʝʡ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʦʙʱʝʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʩʦʩʝʜʥʠʭ ʟʝʤʝʣʴʥʳʭ   

ʫʯʘʩʪʢʦʚ. ʊʘʢʦʝ ʧʨʘʚʦʦʪʥʦʰʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ çʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʩʦʙʩʪ-

ʚʝʥʥʦʩʪʴè (property to property right). ʇʨʠ ʩʤʝʥʝ ʩʦʙʩʪʚʝʥʥʠʢʘ, ʧʨʘʚʦ-

ʧʨʝʝʤʥʠʢ ʣʶʙʦʛʦ ʠʟ ʩʤʝʞʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʩʦʙʩʪ-

ʚʝʥʥʠʢʦʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ;   

- ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʨʘʟʜʝʣʷʝʤʦʝ ʚʦ ʚʨʝʤʝʥʠ (timeshare 

ownership). ʕʪʦ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʜʝʡʩʪʚʫʶʱʝʝ ʚ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨ-

ʚʘʣ ʚʨʝʤʝʥʠ. ɺ ʠʥʦʡ ʠʥʪʝʨʚʘʣ, ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʫʶ 

ʚʝʱʴ ʧʨʠʥʘʜʣʝʞʠʪ ʠʥʦʤʫ ʣʠʮʫ;   

- ʩʦʩʪʘʚʥʦʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ (special unit group). ʕʪʦ ï ʘʛ-

ʨʝʛʘʮʠʷ ʤʥʦʞʝʩʪʚʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʘʢ ʦʜʠʥ 

ʦʙʲʝʢʪ (ʩʣʦʞʥʘʷ ʚʝʱʴ) ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; 

- ʯʘʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (subparcel). ʏʘʩʪʠ ʬʦʨʤʠʨʫʶʪ 

ʝʜʠʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʫʪʝʤ ʘʛʨʝʛʘʮʠʠ, ʥʦ ʚ ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʁʩʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ.   
ʉʚʷʟʴ ʤʦʜʝʣʠ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩ ʚʥʝʰʥʠʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ ʤʦʜʝʣʴ ʟʝʤʝʣʴ-
ʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʦʚʤʝʱʘʝʪʩʷ  ʩ ʚʥʝʰʥʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳ-
ʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʪ.ʥ. ʚʥʝʰʥʠʭ ʢʣʘʩʩʦʚ. ʂ ʵʪʠʤ ʢʣʘʩʩʘʤ ʧʨʠ-
ʣʦʞʝʥʠʝ ʂ ʩʪʘʥʜʘʨʪʘ ISO19152:2012 ʦʪʥʦʩʠʪ:  
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ExtParty ï ʚʥʝʰʥʠʡ ʢʣʘʩʩ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʝʜʝʥʠʷ ʦ ʨʝʛʠʩʪʨʘʮʠʠ 
ʩʫʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ, ï ʛʨʘʞʜʘʥ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠʣʠ 
ʩʩʳʣʢʫ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʟʘʧʠʩʴ ʚʦ ʚʥʝʰʥʝʡ ʙʘʟʝ ʜʘʥʥʳʭ. ɺ ʩʦ-
ʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʚʥʝʰʥʝʛʦ ʢʣʘʩʩʘ ʚʭʦʜʠʪ ʢʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ ʬʦʪʦ, 
ʦʙʨʘʟʝʮ ʧʦʜʧʠʩʠ ʠ ʦʪʧʝʯʘʪʢʠ ʧʘʣʴʮʝʚ;  

ExtAddress ï ʚʥʝʰʥʠʡ ʢʣʘʩʩ ʨʝʛʠʩʪʨʘʮʠʠ ʘʜʨʝʩʦʚ; 
ExtTaxation ï ʚʥʝʰʥʠʡ ʢʣʘʩʩ ʩ ʜʘʥʥʳʤʠ ʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ;   
ExtLandUse ï ʚʥʝʰʥʠʡ ʢʣʘʩʩ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʝʜʝʥʠʷ ʦʙ ʘʢʪʠʚʥʦ-

ʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ, ʩʦʜʝʨʞʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʟʝ-
ʤʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ; 

ExtLandCover ï ʚʥʝʰʥʠʡ ʢʣʘʩʩ, ʩʦʜʝʨʞʘʱʠʡ ʜʘʥʥʳʝ ʦ ʥʘʙʣʶ-
ʜʘʝʤʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʚʢʣʶʯʘʷ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦ-
ʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʣʝʩʥʳʝ ʧʦʢʨʦʚʳ, ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦ-
ʟʡ̫ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ); 

ExtValuation ï ʚʥʝʰʥʠʡ ʢʣʘʩʩ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʨʝʛʠʩʪ-
ʨʘʮʠʠ ʦʮʝʥʦʢ ʠʤʫʱʝʩʪʚʘ; 

ExtPhysicalUtilityNetwork ï ʚʥʝʰʥʠʡ ʢʣʘʩʩ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʝʜʝ-
ʥʠʷ ʧʦ ʫʯʝʪʫ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

ExtPhysicalBuildUnit ï ʚʥʝʰʥʠʡ ʢʣʘʩʩ, ʩʦʜʝʨʞʘʱʠʡ ʩʚʝʜʝʥʠʷ 
ʫʯʝʪʘ ʟʜʘʥʠʡ.  

ɺ ʅʘʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʵʪʘ 
ʯʘʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠʛʥʦʨʠʨʫʝʪʩʷ. 
ʂʣʘʩʩ ExtParty ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ ʢʣʘʩʩʦʤ. ɼʘʥʥʳʝ ʚ ʥʝʛʦ ʚʚʦʜʷʪʩʷ 
ʧʦʚʪʦʨʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʛʠʩʪʨʫ ʛʨʘʞʜʘʥ ʠ ʨʝʛʠʩʪʨʫ ʶʨʠʜʠʯʝʩʢʠʭ 
ʣʠʮ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ɸʥʘʣʦʛʠʯʥʦ ʢʣʘʩʩ ExtAddress, ʢʦʪʦʨʳʡ ʥʝ 
ʠʤʝʝʪ ʧʦʢʘ ʥʠʢʘʢʦʡ ʩʚʷʟʠ ʩ ʨʝʛʠʩʪʨʦʤ ʘʜʨʝʩʦʚ, ʠ ʢʣʘʩʩ ExtLandCover, 
ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʝʪ ʧʦʢʘ ʥʠʢʘʢʦʡ ʩʚʷʟʠ ʥʠ ʩ ʢʦʩʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʜʠʩ-
ʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ, ʥʠ ʩ ʣʝʩʥʳʤ ʠʣʠ ʚʦʜʥʳʤ ʢʘʜʘʩʪ-
ʨʦʤ. ʅʠʢʘʢʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ ʧʦʜʜʝʨʞ-
ʢʠ ʢʣʘʩʩʘ ExtLandUse. ʈʝʛʠʩʪʨʘʮʠʷ ʦʮʝʥʦʢ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʣʘʩʩ  
ExtValuation, ʧʦʢʘ ʥʝ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʅʘʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʟʝ-
ʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʈʝʩʫʨʩʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʣʘʩʩʘ 
ExtPhysicalUtilityNetwork ʩʫʱʝʩʪʚʫʶʪ ʣʠʰʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʦʜʘʭ (ʥʘ-
ʧʨʠʤʝʨ, ʄʠʥʩʢ, ɻʦʤʝʣʴ), ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ 
ʠ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘ-
ʥʠʷ.   

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʝʜʠʥʠʮʳ ʚ ʤʦʜʝʣʠ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪ-
ʨʠʨʦʚʘʥʠʷ. ʉʪʘʥʜʘʨʪ LADM  ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʰʝʩʪʴ ʩʧʦʩʦʙʦʚ ʦʧʠʩʘ-
ʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮ: ʦʪ ʬʦʪʦʛʨʘʬʠʡ ʠ ʪʝʢʩʪʘ ï ʜʦ ʪʦʧʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ (ʧʨʠʣʦʞʝʥʠʝ E ʩʪʘʥʜʘʨʪʘ). ʊʦʧʦʣʦʛʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 
ʦʧʠʩʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʘʤʳʡ çʧʨʦʜʚʠʥʫʪʳʡè. ʉʪʘʥʜʘʨʪ ʫʢʘ-
ʟʳʚʘʝʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ. ɺʦ-
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ʧʝʨʚʳʭ, ʜʣʷ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʣʠʯʘʪʴ ʬʠ-
ʟʠʯʝʩʢʠʝ ʠ ʧʨʘʚʦʚʳʝ ʛʨʘʥʠʮʳ ʦʙʲʝʢʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ 
ʩʪʨʫʢʪʫʨʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʘʟʦʨʦʚ ʠ ʧʝʨʝʩʝʯʝʥʠʡ ʛʨʘʥʠʮ 
ʠʤʫʱʝʩʪʚʘ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʣʠ ʨʘʟʣʠʯʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 
ɺ-ʪʨʝʪʴʠʭ, ʪʦʧʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʢ 2D-, ʪʘʢ ʠ 3D-
ʤʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʨʘʥʠʮ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺʩʝ ʵʪʦ ʅʘʮʠʦʥʘʣʴʥʘʷ 
ʤʦʜʝʣʴ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ɹʝʣʘʨʫʩʠ ʧʦʢʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ. 

ʇʨʦʬʠʣʠ. ɽʜʠʥʳʡ ʷʟʳʢ ʦʥʪʦʣʦʛʠʡ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦ-
ʚʘʥʠʷ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʪʘʥʜʘʨʪʦʤ, ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʅʘʮʠʦʥʘʣʴ-
ʥʳʝ ʤʦʜʝʣʠ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʩʪʨʘʥ. ɼʣʷ ʵʪʦʛʦ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʪ.ʥ. ʩʪʨʘʥʦʚʳʭ ʧʨʦʬʠʣʝʡ ʟʝʤʝʣʴʥʦʛʦ 
ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ  ʧʨʠʣʦʞʝʥʠʠ D ʩʪʘʥʜʘʨʪʘ, 
ʧʨʠʚʝʜʝʥʳ ʩʪʨʘʥʦʚʳʝ ʧʨʦʬʠʣʠ ʇʦʨʪʫʛʘʣʠʠ, ɸʚʩʪʨʘʣʠʠ, ʀʥʜʦʥʝʟʠʠ, 
ɺʝʥʛʨʠʠ, ʗʧʦʥʠʠ, ɺʝʥʛʨʠʠ, ʅʠʜʝʨʣʘʥʜʦʚ, ʈʦʩʩʠʠ, ʈʝʩʧʫʙʣʠʢʠ ʂʦʨʝʷ. 
ɺ [5] ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ ʇʦʣʴʰʠ, ʩʦʟʜʘʥʥʦʛʦ 
ʫʞʝ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʩʪʘʥʜʘʨʪʘ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʨʦʬʠʣʝʡ ʧʦʟʚʦʣʷʝʪ 
ʚʳʷʚʠʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʩʬʦʨʤʠ-
ʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʭ ʨʘʟʚʠʪʠʶ. ʇʦʵʪʦʤʫ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝ-
ʩʦʦʙʨʘʟʥʦʡ ʨʘʙʦʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʟʝʤʝʣʴʥʦʛʦ ʘʜ-
ʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ɹʝʣʘʨʫʩʠ ʠ ʝʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ ʩ 
LADM, ʪʘʢ ʠ ʩ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʩʪʨʘʥʦʚʳʤʠ ʧʨʦʬʠʣʷʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ LADM . ʀʟʚʝʩʪʝʥ ʨʷʜ ʨʘʙʦʪ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ 
ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘ. 

ɺ [6] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʭʦʜ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʠʟʚʝʩʪʥʦʡ IT-
ʢʦʤʧʘʥʠʝʡ Thomson Reuters ʠ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 
ʰʪʘʪʘ ʄʠʥʥʝʩʦʪʘ (ʉʐɸ), ʢ ʧʦʩʪʨʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ LADM. ɺ 
[7] ʠʟʣʘʛʘʝʪʩʷ ʧʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮ ʩʦʛʣʘʩʥʦ LADM  ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʢʘʜʘʩʪʨʘ 
ʅʠʜʝʨʣʘʥʜʦʚ. ɺ [8] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠ-
ʨʦʚʘʥʠʷ ʟʝʤʣʠ ʩ LADM  ʯʝʨʝʟ ʚʥʝʰʥʠʝ ʢʣʘʩʩʳ ExtLandUse, 
ExtLandCover ʚ ʊʫʨʮʠʠ.  ɺ [9] ʠʩʩʣʝʜʫʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦ-
ʩʪʠ LADM  ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʤʠ ʜʘʥʥʳ-
ʤʠ ʚ ʀʥʜʠʠ. ʆʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʟʘʜʘʯʘʤ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘ-
ʥʠʨʦʚʘʥʠʷ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ:  

- ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʬʠʣʴ LADM  ʜʣʷ ʅʘʮʠʦʥʘʣʴ-

ʥʦʡ ʤʦʜʝʣʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʠʪʴ ʦʪʝʯʝ-

ʩʪʚʝʥʥʫʶ ʠ ʟʘʨʫʙʝʞʥʳʝ ʧʨʦʬʠʣʠ.  

- ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʥʘʮʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʟʝ-

ʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʝʝ ʥʦʨʤʘʪʠʚʥʫʶ ʧʨʘʚʦʚʫʶ ʦʩʥʦʚʫ, ʩ 
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ʫʯʝʪʦʤ ʠʜʝʡ ʩʪʘʥʜʘʨʪʘ ISO19152:2012. ʆʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʨʘʩʰʠʨʝʥʠʷ ʩʧʦʩʦ-

ʙʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʪʨʠʢʠ ʦʙʲʝʢʪʦʚ, ʚʧʣʦʪʴ ʜʦ 2ɺ- ʠ 3D-

ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

- ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʠʪʴ ʦʥʪʦʣʦʛʠʶ LADM  ʚ ʫʯʝʙʥʳʝ ʢʫʨʩʳ 

ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ çʫʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʴʶè, çʟʝʤʝʣʴʥʳʡ ʢʘ-

ʜʘʩʪʨ ɹʝʣʦʨʫʩʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ.  
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ʋɼʂ 332.54(476) 

ɸʩʧ. ʆ.ɺ. ɹʫʨʜʳʢʦ (ɹɻʊʋ, ʛ. ʄʠʥʩʢ) 

ʕɺʆʃʖʎʀʗ ʇʆɼʍʆɼʆɺ ʂ ʆʎɽʅʂɽ ʂɸʏɽʉʊɺɸ 

ʋʇʈɸɺʃɽʅʀʗ ɿɽʄɽʃʔʅʓʄʀ ʈɽʉʋʈʉɸʄʀ:  

ɺʃʀʗʅʀɽ ʅɸ ɿɽʄɽʃʔʅʆɽ ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀɽ 

 

ɺʦʧʨʦʩʘʤ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝ-

ʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʵʢʦʥʦʤʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʥʘ-

ʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʰʢʦʣ. ʊʘʢ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʪʝʦʨʠʠ ʟʝʤʝʣʴʥʦʡ 

ʨʝʥʪʳ ʋ. ʇʝʪʪʠ ʚʳʩʢʘʟʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʨʠʙʘʚʦʯʥʳʡ ʧʨʦʜʫʢʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʘʷ ʦʩʪʘʝʪʩʷ ʧʦʩʣʝ ʚʳʯʝʪʘ ʠʟ-

ʜʝʨʞʝʢ ʠ ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ ʨʝʥʪʳ. ʆʥ ʩʯʠʪʘʣ ʨʝʥʪʫ ʥʝ ʜʘʨʦʤ ʟʝʤʣʠ 

ʢʘʢ ʪʘʢʦʚʦʡ, ʘ ʧʨʦʜʫʢʪʦʤ ʪʨʫʜʘ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʟʝʤʣʷʭ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ. ʇʝʪʪʠ ʚʚʦʜʠʪ ʧʦʥʷʪʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʥʪʳ, ʧʨʠʯʠʥʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʚʠʜʠʪ ʚ 

ʨʘʟʣʠʯʥʦʤ ʧʣʦʜʦʨʦʜʠʠ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ. ʇʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʚ ʨʝʥʪʫ ʠ ʦʧʨʝʜʝʣʠʚ ʝʝ ʢʘʢ ʯʠʩʪʳʡ ʜʦʭʦʜ ʩ ʟʝʤʣʠ, ʇʝʪʪʠ ʩʪʘʚʠʪ 

ʚʦʧʨʦʩ ʦ ʮʝʥʝ ʟʝʤʣʠ.  

ɸ. ʉʤʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ñʥʝʚʠʜʠʤʦʡ ʨʫʢʠò ʫʪʚʝʨ-

ʞʜʘʣ, ʯʪʦ ʩʚʦʝʢʦʨʳʩʪʥʳʡ ʠʥʪʝʨʝʩ ʢʘʞʜʦʛʦ ʧʨʠʚʝʜʝʪ ʢ ʦʙʱʝʩʪʚʝʥʥʦʤʫ 

ʙʣʘʛʫ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤ-

ʤʘ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʪʤʝʥʳ ʚʩʝʭ ʤʝʨ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʤʦʙʠʣʴʥʦʩʪʴ 

ʨʘʙʦʯʝʡ ʩʠʣʳ, ʦʪʤʝʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʠ ʪʦʨʛʦʚʣʠ, ʨʘʟʨʝʰʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʟʝʤʣʝʡ.  

ɼ. ʈʠʢʘʨʜʦ ʩʦʟʜʘʣ ʪʝʦʨʠʶ ʨʝʥʪʳ, ʚ ʢʦʪʦʨʦʡ ʠʩʪʦʯʥʠʢʦʤ ʨʝʥʪʳ 

ʷʚʣʷʝʪʩʷ ʥʝ ʦʩʦʙʘʷ ʱʝʜʨʦʩʪʴ ʧʨʠʨʦʜʳ, ʘ ʧʨʠʣʘʛʘʝʤʳʡ ʪʨʫʜ. ʀ ʚ ʵʪʦʤ 

ʚʦʧʨʦʩʝ ʚʠʜʥʦ ʦʪʣʠʯʠʝ ʚʟʛʣʷʜʦʚ ʈʠʢʘʨʜʦ ʦʪ ʉʤʠʪʘ. ʇʦʩʣʝʜʥʠʡ ʩʯʠ-

ʪʘʣ, ʥʝ ʙʝʟ ʚʣʠʷʥʠʷ ʬʠʟʠʦʢʨʘʪʦʚ, ʯʪʦ ʨʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʤ ʜʘʨʦʤ 

ʧʨʠʨʦʜʳ, ʪ.ʢ. ʚ ʟʝʤʣʝʜʝʣʠʠ ʨʘʙʦʪʘʝʪ ʠ ʩʦʟʜʘʝʪ ʧʨʦʜʫʢʪ ʥʝ ʪʦʣʴʢʦ ʯʝ-

ʣʦʚʝʢ (ʢʘʢ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ), ʥʦ ʠ ʟʝʤʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʥʪʘ, ʢʘʢ 

ʠʟʣʠʰʝʢ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʙʦʣʝʝ ʯʝʤ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʚʦʟʤʝ-

ʱʝʥʠʷ ʢʘʧʠʪʘʣʘ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʥʘ ʥʝʛʦ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʦʩʦʙʦʡ ʱʝʜʨʦʩʪʠ ʧʨʠʨʦʜʳ. ʈʠʢʘʨʜʦ ʩʪʦʠʪ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʠʥʳʭ 

ʧʦʟʠʮʠʷʭ. ʀʩʭʦʜʥʦʡ ʧʦʩʳʣʢʦʡ ʝʛʦ ʪʝʦʨʠʠ ʷʚʣʷʝʪʩʷ ʫʙʝʞʜʝʥʠʝ, ʯʪʦ ʢʦ-

ʛʜʘ ʚ ʩʪʨʘʥʝ ʠʤʝʝʪʩʷ ʚ ʠʟʦʙʠʣʠʠ ʧʣʦʜʦʨʦʜʥʘʷ ʟʝʤʣʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ 

ʜʦʣʶ ʢʦʪʦʨʦʡ ʥʫʞʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ, ʨʝʥʪʳ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪ.ʢ. ʥʠʢʪʦ 

ʥʝ ʩʪʘʥʝʪ ʧʣʘʪʠʪʴ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʝʡ, ʝʩʣʠ ʝʝ ʠʤʝʝʪʩʷ ʚ ʥʝʦʛʨʘʥʠ-

ʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʦʥʘ ʦʜʠʥʘʢʦʚʦʛʦ ʢʘʯʝʩʪʚʘ. ʅʦ ʢʦʛʜʘ ʧʦ ʭʦʜʫ ʨʘʟ-

ʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʩ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʨʘʙʦʪʢʫ ʧʦʩʪʫʧʘʝʪ ʟʝʤʣʷ ʭʫʜ-

ʰʝʛʦ ʢʘʯʝʩʪʚʘ ʠʣʠ ʤʝʥʝʝ ʫʜʦʙʥʦ ʨʘʩʧʦʣʦʞʝʥʥʘʷ (ʥʘʟʦʚʝʤ ʝʝ ʟʝʤʣʝʡ 

ʚʪʦʨʦʛʦ ʨʘʟʨʷʜʘ), ʥʘ ʟʝʤʣʝ ʧʝʨʚʦʛʦ ʨʘʟʨʷʜʘ ʩʨʘʟʫ ʚʦʟʥʠʢʘʝʪ ʨʝʥʪʘ, ʚʝ-
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ʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʨʘʟʥʠʮʳ ʚ ʢʘʯʝʩʪʚʝ ʵʪʠʭ ʜʚʫʭ ʫʯʘ-

ʩʪʢʦʚ. ʀ ʪʘʢ ʩ ʢʘʞʜʳʤ ʧʨʠʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ, ʢʦʛʜʘ ʚ ʩʪʨʘʥʝ ʙʫʜʫʪ 

ʧʨʠʙʝʛʘʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʣʠ ʭʫʜʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʙʫʜʝʪ ʧʦʜʥʠ-

ʤʘʪʴʩʷ ʨʝʥʪʘ ʩ ʙʦʣʝʝ ʧʣʦʜʦʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʨʝʥʪʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝ ʱʝʜʨʦʩʪʠ, ʘ ʦʩʦʙʦʡ ʩʢʫʧʦʩʪʠ ʧʨʠ-

ʨʦʜr ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ.  

ʊ.ʄʘʣʴʪʫʩ ʦʙʦʟʥʘʯʘʝʪ ʧʨʦʙʣʝʤʫ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʟʝʤʣʠ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʝʛʦ ʪʝʦʨʠʠ ñʫʙʳʚʘʶʱʝʛʦ ʧʣʦʜʦʨʦ-

ʜʠʷ ʧʦʯʚʳò ʷʚʣʷʣʦʩʴ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ 

ʩʨʝʜʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ (ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʜʨʘʟʫʤʝʚʘʣʠʩʴ ʧʨʦʜʫʢʪʳ 

ʧʠʪʘʥʠʷ), ʪʝʤʠ ʞʝ ʪʝʤʧʘʤʠ, ʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʝʥʥʳ ʨʦʩʪʫ ʥʘʩʝʣʝʥʠʷ 

ʚʚʠʜʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ɿʝʤʣʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʣʦʞʝʥʠʷ 

ʪʨʫʜʘ ʠ ʢʘʧʠʪʘʣʘ ʚ ʟʝʤʣʶ ʙʫʜʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʩʝ ʤʝʥʴʰʠʡ ʠ ʤʝʥʴʰʠʡ 

ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʢʘʢ ʩ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʨʘʙʦʪʢʫ ʚʦʚʣʝʢʘ-

ʶʪʩʷ ʟʝʤʣʠ ʭʫʜʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʜʘʶʱʠʝ ʚʩʝ ʤʝʥʴʰʫʶ ʦʪʜʘʯʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʝʦʨʠʠ ʟʝʤʝʣʴʥʦʡ ʨʝʥʪʳ ʦʧʨʝʜʝ-

ʣʠʣʠ ʟʥʘʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʝʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʙʣʝʤʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʩʪʦʠʤʦʩʪʥʦʡ ʦʮʝʥʢʠ ʟʝʤʣʠ, ʩʪʘʚʢʠ ʩʩʫʜʥʦʛʦ ʧʨʦʮʝʥʪʘ. 

ɼʞ.ɹ.ʂʣʘʨʢ ʚ ʨʘʙʦʪʝ ñʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʛʘʪʩʪʚʘò (1899) ʚʟʷʣ ʟʘ 

ʦʩʥʦʚʫ ʪʝʦʨʠʶ ñʪʨʝʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘò ʉʵʷ. ɺ ʩʚʦʠʭ ʦʩʥʦʚʥʳʭ 

ʧʦʩʪʫʣʘʪʘʭ ʦʥ ʪʘʢʞʝ ʦʧʠʨʘʣʩʷ ʥʘ ʨʘʙʦʪʳ ɼ. ʈʠʢʘʨʜʦ ʠ ʊ. ʄʘʣʴʪʫʩʘ. 

ʆʥ ʨʘʩʧʨʦʩʪʨʘʥʠʣ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʡ ʠʤʠ ʟʘʢʦʥ ñʫʙʳʚʘʶʱʝʛʦ ʧʣʦ-

ʜʦʨʦʜʠʷ ʧʦʯʚʳò ʥʘ ʚʩʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʬʦʨʤʫʣʠʨʦʚʘʚ 

ʚ ʦʙʱʝʤ ʚʠʜʝ ʟʘʢʦʥ ñʫʙʳʚʘʶʱʝʡ ʧʨʝʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠò. ɿʘʢʦʥ ʛʣʘʩʠʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʭʦʪʷ ʙʳ ʦʜʠʥ ʬʘʢʪʦʨ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʠʨʘʱʝʥʠʝ ʜʨʫʛʠʭ 

ʬʘʢʪʦʨʦʚ ʜʘʝʪ ʚʩʝ ʤʝʥʴʰʠʡ ʠ ʤʝʥʴʰʠʡ ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʮʠʠ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʧʨʝʜʝʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʝʨʝʤʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʧʦʩʪʦʷʥʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ. ɼʘʥʥʘʷ ʪʝʦʨʠʷ ʚ ʨʘʤʢʘʭ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʜʝʨʞʝʢ ʥʘ ʦʩʥʦ-

ʚʝ ʩʦʯʝʪʘʥʠʷ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʥʠʤʘʝʪ ʧʨʦʙʣʝʤʫ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ. 

ɺ. ʇʘʨʝʪʦ ï ʦʩʥʦʚʘʪʝʣʴ ʪʝʦʨʠʠ ʵʢʦʥʦʤʠʢʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʫʪ-

ʚʝʨʞʜʘʣ, ʯʪʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ, ʘ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ, ʝʩʣʠ ʣʶʙʦʝ ʠʟʤʝʥʝʥʠʝ 

ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʭʫʜʰʘʝʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʩʫʙʲ-

ʝʢʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʠʪʫʘʮʠʠ, ʦʧʪʠʤʘʣʴʥʦʡ ʧʦ ʇʘʨʝʪʦ, 

ʥʝʣʴʟʷ ʫʣʫʯʰʠʪʴ ʧʦʣʦʞʝʥʠʝ ʣʶʙʦʛʦ ʫʯʘʩʪʥʠʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʩʥʠʞʘʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ 

ʠʟ ʦʩʪʘʣʴʥʳʭ. ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʥʘʟʳʚʘʝʪʩʷ ʇʘʨʝʪʦ-

ʦʧʪʠʤʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ʉʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʶ ʇʘʨʝʪʦ (ʢʨʠʪʝʨʠʶ ʨʦʩ-
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ʪʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ), ʜʚʠʞʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʦʧʪʠʤʫʤʘ 

ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʪʘʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʦʝ ʫʚʝʣʠʯʠ-

ʚʘʝʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʥʠ ʥʘʥʦʩʷ 

ʫʱʝʨʙʘ ʥʠʢʦʤʫ ʜʨʫʛʦʤʫ. ʇʦʩʪʫʣʘʪʳ ʜʘʥʥʦʡ ʪʝʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʠʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ. 

ɸ. ʇʠʛʫ ʨʘʟʨʘʙʦʪʘʣ ʪʝʦʨʠʶ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ ʜʦʪʘʮʠʡ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʝ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ʊʘʢʞʝ ʦʥ 

ʜʦʢʘʟʘʣ, ʯʪʦ ʩʠʩʪʝʤʘ ñʩʚʦʙʦʜʥʦʛʦ ʨʳʥʢʘò ʧʦʨʦʞʜʘʝʪ ʢʦʥʬʣʠʢʪʳ ʥʝ 

ʪʦʣʴʢʦ ʤʝʞʜʫ ʯʘʩʪʥʳʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ, ʥʦ ʪʘʢʞʝ ʠ 

ʢʦʥʬʣʠʢʪʳ ʚʥʫʪʨʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ: ʤʝʞʜʫ ʚʳʛʦʜʦʡ ʪʝʢʫʱʝʛʦ 

ʤʦʤʝʥʪʘ ʠ ʠʥʪʝʨʝʩʘʤʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ.  

ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʚʧʦʣʥʝ ʣʦʛʠʯʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ 

ʜʦʣʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʘʢʩʠʤʠʟʘʮʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦ-

ʩʦʩʪʦʷʥʠʷ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʭʦʜʦʚ ʠ ʫʯʝʪʘ ñʚʥʝʰ-

ʥʠʭ ʵʬʬʝʢʪʦʚò, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ, 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʧʨʦʝʢʪʳ, ʟʘʱʠʱʘʷ ñʠʥ-

ʪʝʨʝʩʳ ʙʫʜʫʱʝʛʦò. ɼʘʥʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʟʝʤʣʠ, ʦʧʪʠʤʠʟʘʮʠʠ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʥʦʚʦʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʨʝʩʫʨʩʦʚ ʙʫʜʝʪ ʜʦʩ-

ʪʠʛʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʜʘʥʥʳʝ 

ʨʝʩʫʨʩʳ; ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ, ʯʪʦʙʳ ʠʟʜʝʨʞʢʠ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʟʘʱʠʪʫ 

ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʝʨʝʛʦʚʦʨʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʛʣʘ-

ʰʝʥʠʷ ʧʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʵʪʠʭ ʧʨʘʚ ʙʳʣʠ ʙʳ ʥʝ ʩʪʦʣʴ ʚʝʣʠʢʠ. ʊʘʢ, 

ʪʝʦʨʝʤʘ ʂʦʫʟʘ-ʉʪʠʛʣʝʨʘ ʛʣʘʩʠʪ: ʧʨʠ ʥʫʣʝʚʳʭ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞ-

ʢʘʭ ʠ ʯʝʪʢʦʤ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢ 

ʵʪʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʫʙʲʝʢ-

ʪʘʤʠ, ʯʘʩʪʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʙʫʜʫʪ ʨʘʚʥʳ.  

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʥʦ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʦʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʜʦʭʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʫʙʲʝʢʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦ ʨʘʟʛʨʘʥʠʯʠʚʘʪʴ ʵʪʠ ʜʚʝ ʩʪʦʨʦʥʳ ʟʥʘ-

ʯʝʥʠʷ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʚʥʝʰʥʠʭ ʵʬʬʝʢʪʦʚ ʠ 

ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ.  

 ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʪʝʦʨʠʠ, ʬʫʥʢʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʩʚʦʜʷʪʩʷ ʢ ʫʩʪʘ-

ʥʦʚʣʝʥʠʶ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʦʩʣʝ ʯʝʛʦ ʩʫʙʲʝʢʪʳ ʤʦʛʫʪ ʧʨʦʜʘʚʘʪʴ 

ʠʭ. ʆʜʥʘʢʦ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʧʨʘʚʘ ʧʝʨʚʳʤʠ, ʚʥʘʯʘʣʝ ʙʫʜʫʪ ʥʘ-

ʭʦʜʠʪʴʩʷ ʚ ʣʫʯʰʝʤ ʧʦʣʦʞʝʥʠʠ, ʯʝʤ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʚʳʥʫʞʜʝʥʳ ʧʦʢʫ-

ʧʘʪʴ ʵʪʠ ʧʨʘʚʘ, ʝʩʣʠ ʦʥʠ ʥʘʤʝʨʝʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʨʝʩʫʨʩ. ʇʨʘ-

http://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F
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ʚʠʪʝʣʴʩʪʚʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʫʩʪʘ-

ʥʘʚʣʠʚʘʷ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʨʝʩʫʨʩʳ ʠ ʨʘʟʨʘʙʘʪʳʚʘʷ ʤʝʭʘʥʠʟʤ, 

ʩʦʟʜʘʶʱʠʡ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʤʝʥʘ ʵʪʠʤʠ ʧʨʘʚʘʤʠ ʧʨʠ ʥʠʟʢʠʭ ʪʨʘʥʩʘʢʮʠ-

ʦʥʥʳʭ ʠʟʜʝʨʞʢʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʟʝ-

ʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʦʡ ʦʙʣʘʩʪʴʶ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦ-

ʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʪʦ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ, ʢʘʢ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝ-

ʩʫʨʩʘʤʠ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʢʫ ʠ ʦʙʱʝʩʪʚʦ. ɿʝʤʣʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʨʝʩʫʨʩʦʤ ʚʦ ʚʩʝʭ ʦʙʱʝʩʪʚʘʭ ʠ ʟʝʤʣʷ ʠ ʧʨʠʨʦʜʥʳʝ ʠʩʢʦʧʘʝʤʳʝ ʷʚʣʷ-

ʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʝʣʠʯʘʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʙʦʛʘʪʩʪʚʘ ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ. ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʢʘʟʳʚʘʝʪ ʚʘʞʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʶʜʝʡ. ʆʥʦ ʜʦʣʞʥʦ 

ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʫʯʝʪʘ ʟʝʤʣʠ ʠ ʧʨʘʚ ʥʘ ʥʝʝ, ʘʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʥʘʧʨʠʤʝʨ, ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʢʘʜʘʩʪʨʘ, ʧʨʦʮʝʩʩʫ 

ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʣʝʡ, ʢʦʥʪʨʦʣʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ.  

ɿʝʤʝʣʴʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ (Land Administration) ʦʭʚʘʪʳʚʘʝʪ 

ʧʨʦʮʝʩʩʳ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʉʶʜʘ ʦʪʥʦʩʠʪʩʷ: 1) ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, 2) ʚʝʜʝʥʠʝ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, 3) 

ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ, 4) ʩʙʦʨ, ʥʘʢʦʧʣʝʥʠʝ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʜʚʠʞʠʤʦʤ ʠʤʫʱʝʩʪʚʝ (ʚ 

ʪʦʤ ʯʠʩʣʝ, ʧʫʪʝʤ ʤʘʩʩʦʚʦʡ ʦʮʝʥʢʠ), 5) ʩʦʟʜʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʤʝʥʥʦ ʟʝʤʝʣʴʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘ-

ʥʠʝ ʧʨʝʚʨʘʱʘʝʪ ʥʝʜʚʠʞʠʤʦʩʪʴ ʚ ʢʘʧʠʪʘʣ. 

ɺʤʝʩʪʦ ʪʝʨʤʠʥʘ çland managementè, ʚ ʨʫʩʩʢʦʤ ʧʝʨʝʚʦʜʝ ï 

ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ 

çland  governanceè, ʠʤʝʶʱʠʡ ʪʦʪ ʞʝ ʧʝʨʝʚʦʜ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʪʝʨʤʠʥʦʚ ʨʘʟʣʠʯʥʦ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʪʝʨʤʠʥʝ çland governanceè ʢʦʥʢʨʝʪʠʟʠʨʫʶʪʩʷ 

ʪʨʠ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ: ʟʝʤʝʣʴʥʘʷ ʧʦʣʠʪʠʢʘ, ʜʝʣʦʚʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʠʥʩʪʠʪʫʪʳ, ʢʦʪʦʨʳʤʠ ʫʧʨʘʚʣʷʶʪʩʷ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʇʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦʥʠʤʘʶʪʩʷ 

ʨʝʰʝʥʠʷ ʦ ʜʦʩʪʫʧʝ ʢ ʟʝʤʣʝ, ʦ ʧʨʘʚʘʭ ʥʘ ʟʝʤʣʶ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ ʠ 

ʟʝʤʝʣʴʥʦʤ ʜʝʚʝʣʦʧʤʝʥʪʝ.  

ʇʦ ʤʥʝʥʠʶ ɺ.ɸ. ʉʚʠʪʠʥʘ, ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʥʘʣʘʞʠʚʘʥʠʶ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʟʝʤʝʣʴʥʦ-

ʠʤʫʱʝʚʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʦʥʷʪʠʷʭ 

ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʚ ʵʪʦʤ ʧʣʘʥʝ ʚʧʦʣʥʝ ʫʜʦʙʥʦ ʦʙʦʩʥʦʚʘʥʦ ʫʧʦʪʨʝʙʣʝʥʠʝ 

ʚ ʢʘʯʝʩʪʚʝ ʩʠʥʦʥʠʤʘ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ çʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨ-
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ʩʘʤʠè ʪʝʨʤʠʥʘ çʟʝʤʝʣʴʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè, ʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦ-

ʚʠʠ ï ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢ 

ʯʠʩʪʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ. 

ʇ.ɺ. ʂʫʭʪʠʥ ʠ ʜʨ. ʩʯʠʪʘʝʪ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʛʫʣʠ-

ʨʫʝʤʘʷ ʨʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʪʨʝʙʫʝʪ ʪʘʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʨʦʛʦʝ ʩʦʙʣʶ-

ʜʝʥʠʝ ʩʠʩʪʝʤʳ ʟʝʤʝʣʴʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʦʯʝʪʘ-

ʥʠʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ ʩʫʙʲʝʢʪʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘ-

ʥʠʷ.  

ʂʘʢ ʣʶʙʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳ-

ʤʠ ʨʝʩʫʨʩʘʤʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ.  

ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʘʚʠʣʘ ʩʫʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʷʚʣʷʶʱʠʝʩʷ 

ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɺ. ɸ. ʉʚʠʪʠʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʛʨʫʧʧʫ ʦʙʱʝʩʠʩʪʝʤʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʙʱʠʤ ʧʨʠʥʮʠʧʘʤ 

ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ.  ʉʨʝʜʠ ʥʠʭ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʪʘ-

ʢʠʝ ʢʘʢ: ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʜʝʤʦʢʨʘʪʠʟʤ, ʧʨʘʚʦʚʘʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ, ʟʘ-

ʢʦʥʥʦʩʪʴ, ʨʘʟʜʝʣʝʥʠʝ ʚʣʘʩʪʠ, ʧʫʙʣʠʯʥʦʩʪʴ, ʟʘʢʦʥʥʦʩʪʴ, ʧʨʠʦʨʠʪʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʠ ʨʘʚʥʦʧʨʘʚʠʝ ʚʩʝʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚʣʘʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʝʡ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʟʝʤʝʣʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʯʝʪʘʥʠʝ ʧʨʘʚʦʚʳʭ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ (ʤʝʪʦʜʦʚ) ʫʧʨʘʚʣʝ-

ʥʠʷ.  

ʇʨʦʙʣʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʤʠʨʝ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʪʦ, ʯʪʦ ʚ ʤʘʨʪʝ 2012 ʛʦʜʘ FAO ʙʳʣʠ ʧʨʠʥʷʪʳ çɼʦʙʨʦʚʦʣʴʥʳʝ ʨʫʢʦʚʦ-

ʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʣʘʜʝʥʠʝʤ ʠ ʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʟʝʤʝʣʴʥʳʤʠ, ʣʝʩʥʳʤʠ ʠ ʨʳʙʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʢʦʥʪʝʢʩʪʝ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè.  

çʈʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳè ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʙ-

ʱʠʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʙʨʦʩʦʚʝʩʪʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʩʠʩʪʝʤʦʡ 

ʚʣʘʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʘʚʘʤʠ ʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ, ʧʦʣʠʪʠʯʝʩʢʠʤʠ, 

ʧʨʘʚʦʚʳʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʩʠʩʪʝ-

ʤʦʡ ʚʣʘʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʢʘʟʘʥʠʝʤ ʫʩʣʫʛ. ʆʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ ʫʜʝʣʷʝʪʩʷ ʶʨʠʜʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʥʠʶ ʠ ʥʘʜʝʣʝʥʠʶ ʧʨʘʚʘʤʠ ʠ ʦʙʷ-

ʟʘʥʥʦʩʪʷʤʠ ʚʣʘʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʝ ʠ ʚʥʝʩʝʥʠʶ 

ʠʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʚʣʘʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʥʠʷ. ʆʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦ ï ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʦʪʨʘʞʘʝʪ ʛʨʫʧʧʘ ʧʨʠʥʮʠʧʦʚ, 

ʧʦʩʚʷʱʝʥʥʘʷ ʫʧʨʘʚʣʝʥʠʶ ʩʠʩʪʝʤʦʡ ʚʣʘʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʥʠʷ, ʟʘʪʨʘʛʠ-
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ʚʘʝʪ ʚʦʧʨʦʩʳ ʫʯʝʪʘ ʧʨʘʚ ʚʣʘʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʮʝʥʢʠ, ʥʘʣʦʛʦʦʙ-

ʣʦʞʝʥʠʷ, ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʘʟʨʝ-

ʰʝʥʠʷ ʩʧʦʨʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʚʣʘʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʨʘʥʩ-

ʛʨʘʥʠʯʥʳʝ ʚʦʧʨʦʩʳ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ 

ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʂʨʠʪʝʨʠʠ ʦʮʝʥ-

ʢʠ ʧʨʝʜʣʘʛʘʣʠʩʴ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ: ʉ.Grover (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), S. 

Enemark (ɼʘʥʠʷ), J. Salukvadze (ɻʨʫʟʠʷ), ɺ.ʉʚʠʪʠʥ (ɹʝʣʘʨʫʩʴ). ʉʫʝɦ-

ʩʪʚʫʝʪ ʪʘʢʞʝ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʤʠʨʦʚʦʛʦ ʙʘʥʢʘ - Land Governance 

Assessment Framework (LGAF) ʠ ʄʆɼɽʃʔ NEPA (ɻʠʙʨʠʜ ʆʮʝʥʢʠ 

ʋʧʨʘʚʣʝʥʠʷ ɿʝʤʣʝʡ (LGAF) ʄʠʨʦʚʦʛʦ ʙʘʥʢʘ ʠ ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʘʚ ʯʝʣʦʚʝʢʘ (HRIA), ʨʘʟʚʠʪʦʛʦ NomoGaia). 

ʊʘʢ, ɻʨʦʚʝʨ ʚ ʜʦʢʣʘʜʝ çʄʦʜʝʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝ-

ʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠè ʧʨʝʜʣʘʛʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ.  

ʆʥ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʝʛʦ ʦʮʝʥʢʠ: 

- ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ ʚ ʟʝʤʝʣʴʥʦʤ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʠ; 

- ʩʢʦʨʦʩʪʴ, ʩʪʦʠʤʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʶʱʠʭʩʷ, 
ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʘʚʦ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʧʦʣʫʯʠʪʴ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʧʝʨʝʧʣʘʥʠʨʦʚʢʫ); 

- ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʧʨʘʚ; 

- ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɻʨʦʚʝʨ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ ʚ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦ-

ʰʝʥʠʷʭ ʩʚʷʟʘʥ c ʦʙʱʠʤ ʫʨʦʚʥʝʤ ʢʦʨʨʫʧʮʠʠ ʚ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʫʩʣʫʛʘʭ (public services).  

ʇʨʦʟʨʘʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʚʷʟʘʥʳ ʩ: 

- ʢʘʯʝʩʪʚʦʤ ʜʝʣʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

- ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ ʜʝʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, 

- ʢʘʯʝʩʪʚʦʤ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, 

- ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʪʦʚʘʨʥʳʭ ʠ ʨʘʙʦʯʠʭ ʨʳʥʢʦʚ, 

- ʩʠʣʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʪʜʝʣʝʥʦ ʦʪ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʠʟʥʝʩʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʝ-

ʤʝʣʴʥʳʭ ʨʳʥʢʦʚ ʩʚʷʟʘʥʘ ʩʦ ʩʚʦʙʦʜʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʯʝʨʝʟ ʠʥʜʝʢʩʳ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠ-

ʩʪʨʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʝ ʠʥʜʝʢʩʳ ʤʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʧʨʘʚ 

ʥʘ ʥʝʛʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ. ʄʝʪʦʜʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʙʠʚʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 - ʀʥʜʝʢʩʳ ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʥʜʝʢʩʘ ɿʥʘʯʝʥʠʝ ʈʘʩʯʝʪ 

ʇʦʢʨʳʪʠʝ ɿʝʤʣʷ ʢʘʢ ʘʢʪʠʚ ×S/Sc 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ  ʇʨʦʠʟʚʦʜʥʘʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ dVc/dt 

ɼʝʚʝʣʦʧʤʝʥʪ (ʟʝʤʝʣʴʥʳʡ, 

ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʤʤʝʨʯʝ-

ʩʢʠʭ ʦʙʲʝʢʪʦʚ) 

ʀʟʤʝʥʝʥʠʝ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

dNc/dt 

ʀʧʦʪʝʢʘ ʆʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʯʝʨʝʟ ʠʧʦʪʝʢʫ dIc/dt 

ɿʘʭʚʘʪ ʪʝʨʨʠʪʦʨʠʠ ʈʝʛʠʩʪʨʘʮʠʷ ʩʜʝʣʦʢ ʩ ʫʯʘʩʪʠʝʤ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ 

dTc/dt 

SɆ ï ʧʣʦʱʘʜʴ ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ; Sc ï ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦ-

ʨʠʠ ʩʪʨʘʥʳ; dVc ï ʠʟʤʝʥʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, dNc ï ʠʟ-

ʤʝʥʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʡ ʠʟʤʝʥʝʥʠʷ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ; dIc ï ʠʟ-

ʤʝʥʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʡ ʠʧʦʪʝʢʠ; dTc ï ʠʟʤʝʥʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʡ ʢʦʣʠʯʝʩʪʚʘ ʩʜʝʣʦʢ ʩ ʫʯʘ-

ʩʪʠʝʤ ʠʥʦʩʪʨʘʥʥʳʭ ʩʫʙʲʝʢʪʦʚ. 

 

ɺʳʚʦʜʳ. ɺʤʝʩʪʦ ʪʝʨʤʠʥʘ çland managementè ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʪʝʨʤʠʥ çland governanceè,ʢʦʪʦʨʳʡ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ  ʪʨʠ ʢʦʤʧʦ-

ʥʝʥʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ: ʟʝʤʝʣʴʥʫʶ ʧʦʣʠʪʠʢʫ, ʜʝʣʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʠʥʩʪʠʪʫʪʳ, ʢʦʪʦʨʳʤʠ ʫʧʨʘʚʣʷʶʪʩʷ ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ  

ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʯʝʨʝʟ ʠʥʜʝʢʩʳ ʟʝʤʝʣʴʥʦ-

ʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʦ-ʧʝʨʚʳʭ, ʠʥʜʝʢʩʳ 

ʟʝʤʝʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ï ʜʦʩʪʦʚʝʨʥʳʝ ʠ ʜʦʢʫʤʝʥʪʠʨʫʝʤʳʝ 

ʠʥʜʝʢʩʳ ʠ ʠʭ ʤʦʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; ʚʦ-

ʚʪʦʨʳʭ, ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʤʦʞʥʦ ʚʳʩʢʘʟʳʚʘʪʴ ʛʠʧʦʪʝʟʳ, ʦʙʲʷʩʥʷʶ-

ʱʠʝ ʜʠʥʘʤʠʢʫ ʠʣʠ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ. ʀʩʢʦʤʳʝ ʠʥʜʝʢʩʳ 

ʠ ʠʭ ʠʟʤʝʨʝʥʠʝ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʚʦʜ ʦ ʪʝʥʜʝʥʮʠʷʭ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʥʘ ʨʳʥʢʝ ʟʝʤʣʠ, ʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʠ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ ʚ ʮʝʣʦʤ. ɺʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʠ 

ʪʨʝʙʫʝʪ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ. 
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1. ʀʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʦʚʤʝʩʪʥʳʝ 

ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʦʜʝʡʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ 

ʚʳʩʰʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʝʟ ʚʥʝʜʨʝʥʠʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʣʫʯʰʝʛʦ ʦʧʳʪʘ. 

ʆʙʲʝʜʠʥʷʷ ʫʥʠʚʝʨʩʠʪʝʪʳ ʩ ʨʘʟʥʳʤ ʦʧʳʪʦʤ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʦʜʦʣʝʚʘʷ ʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʛʨʘʥʠʮʳ, ʯʘʩʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʜʠʮʠʷʭ, ʥʘ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʦʤ 

ʫʨʦʚʥʝ ʙʳʣ ʦʙʦʙʱʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ [1]. 

ʇʦʩʨʝʜʩʪʚʦʤ ʢʦʦʨʜʠʥʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʨʝʟ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, 

ʮʝʥʪʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʦʜʝʡʩʪʚʫʶʪ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʠ ʫʢʨʝʧʣʷʶʪ ʨʦʣʴ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ. 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʠ ʨʘʩʰʠʨʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʥʘ ʚʥʝʜʨʝʥʠʝ 

ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʚ ʦʙʨʘʟʦʚʘʥʠʝ. ʇʨʠʦʨʠʪʝʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʮʝʥʪʨʘ ʷʚʣʷʝʪʩʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʭ ʦʧʳʪʘ, ʯʪʦ ʪʘʢʞʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ 

ʢʫʣʴʪʫʨ, ʩʠʩʪʝʤ ʟʥʘʥʠʡ ʠ ʫʙʝʞʜʝʥʠʡ [2].  

ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʥʝʩʢʦʣʴʢʠʭ ʤʘʛʠʩʪʝʨʩʢʠʭ ʧʨʦʛʨʘʤʤ Erasmus 

Mundus ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʟʚʠʪʠʷ ʢʦʥʮʝʧʮʠʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠ ʚ 

ʢʦʣʣʝʢʪʠʚʘʭ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʫʨʩʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, 

ʚʢʣʶʯʘʶʱʠʭ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʜʠʩʮʠʧʣʠʥ, ʧʦʪʨʝʙʦʚʘʣʘ ʥʦʚʳʭ 

ʧʦʜʭʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠʥʪʝʥʩʠʚʥʳʭ ʢʫʨʩʘʭ, 

ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʣʫʯʰʠʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. ʊʘʢʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʭʦʜʠʣʘ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʦʪʨʘʩʣʷʤ ʦʭʚʘʪʳʚʘʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʦʙʫʯʘʷʩʴ ʣʠʰʴ ʚ ʦʜʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ. ʇʨʠʛʣʘʰʝʥʥʳʝ ʫʯʝʥʳʝ ʟʥʘʢʦʤʠʣʠ ʩʪʫʜʝʥʪʦʚ ʩ 

ʧʝʨʝʜʦʚʳʤ ʦʧʳʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʥʝʜʨʷʣʠ ʥʦʚʳʝ ʤʝʪʦʜʳ 

ʧʨʝʧʦʜʘʚʘʥʠʷ. ʇʨʠʛʣʘʰʝʥʥʳʝ ʣʝʢʪʦʨʳ ʦʙʦʛʘʪʠʣʠ ʤʝʪʦʜʳ 
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ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʜʦʧʦʣʥʠʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʢʫʨʩʳ, ʧʨʝʜʣʘʛʘʝʤʳʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘ [1]. 

ʉʦʟʜʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʯʪʦ ʙʦʣʴʰʝʝ, 

ʥʝʞʝʣʠ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʦʡ 

ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʥʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʟʥʘʥʠʡ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʛʨʘʤʤ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʩʦʚʤʝʩʪʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ [3]: ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ; ʩʦʜʝʡʩʪʚʠʝ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʯʝʨʝʟ 

ʧʨʝʧʦʜʘʚʘʥʠʝ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʠ ʦʙʷʟʘʪʝʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʪʘʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ; ʧʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ; 

ʨʘʟʨʘʙʦʪʢʘ ʫʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʦʪʚʝʯʘʶʱʠʭ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ 

ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ; ʨʘʩʰʠʨʝʥʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʧʣʘʪʬʦʨʤʘ 

ʟʥʘʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ; ʩʦʜʝʡʩʪʚʠʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ 

ʚʳʩʦʢʦʦʙʨʘʟʦʚʘʥʥʳʭ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤ 

ʨʳʥʢʝ ʪʨʫʜʘ; ʧʦʚʳʰʝʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ ʩʪʫʜʝʥʪʦʚ ʠʟ ʥʝʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ; ʧʦʚʳʰʝʥʠʝ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ-ʧʘʨʪʥʝʨʦʚ ʧʫʪʝʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ 

ʚʥʝʜʨʝʥʠʷ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ; ʧʦʚʳʰʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; ʧʨʝʦʜʦʣʝʥʠʝ 

ʤʝʞʢʫʣʴʪʫʨʥʳʭ ʙʘʨʴʝʨʦʚ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʣʠʯʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ.  

ʇʨʦʚʝʜʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʝʢʪʳ ʜʚʫʭ 

ʪʠʧʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʊʝʤʧʫʩ (ʩʦʚʤʝʩʪʥʳʝ ʧʨʦʝʢʪʳ ʠ ʧʨʦʝʢʪʳ ʧʦ 

ʩʪʨʫʢʪʫʨʥʳʤ ʤʝʨʘʤ) ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ 

ʟʥʘʯʠʤʦʩʪʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʨʘʥʘʭ-ʧʘʨʪʥʝʨʘʭ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʫ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʚʩʝ ʧʨʦʝʢʪʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʜʝʡʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ 

ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʤ ʠ ʩʠʩʪʝʤʥʦʤ 

ʫʨʦʚʥʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʫʩʪʦʡʯʠʚʳʝ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ, 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʦʟʜʘʥʥʳʭ ʩʝʪʝʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʫʯʝʙʥʳʭ 

ʧʨʦʛʨʘʤʤ. ʆʜʥʘʢʦ, ʦʮʝʥʢʘ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ 

ʧʦʜʜʝʨʞʢʠ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ [4].   

ɺ ʥʘʰʝʤ ʧʨʦʝʢʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʥʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʙʳʣʦ ʘʢʪʫʘʣʴʥʦ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, 
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ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʦʮʝʥʢʠ ʟʥʘʥʠʡ). 

ʉʧʝʮʠʬʠʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʙʣʝʤʝ ʨʝʘʣʠʟʘʮʠʠ 

ʣʠʯʥʦʩʪʥʦʛʦ ð ʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ: ʧʝʜʘʛʦʛ ʠ ʦʙʫʯʘʶʱʠʡʩʷ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʫʙʲʝʢʪ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʟʘʜʘʶʪʩʷ ʩʧʦʩʦʙʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʤʦʪʠʚʦʚ, 

ʩʤʳʩʣʦʚ, ʮʝʥʥʦʩʪʝʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʩʘʤʦʨʘʟʚʠʪʠʶ 

ʠ ʦʩʚʦʝʥʠʶ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ ʩʫʙʲʝʢʪʦʚ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ɺʦ 

ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪ ʧʨʠʦʙʨʝʪʘʝʪ ʣʠʯʥʦʩʪʥʳʡ ʩʤʳʩʣ ʠ ʦʧʳʪ, 

ʧʨʠʜʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʚʦʠʤ  ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʠʥʪʝʨʝʩʘʤ ʠ 

ʧʦʪʨʝʙʥʦʩʪʷʤ, ʧʨʝʚʨʘʱʘʝʪ ʚʥʝʰʥʠʝ ʟʘʜʘʥʥʳʝ ʮʝʣʠ ʚʦ ʚʥʫʪʨʝʥʥʝ 

ʟʥʘʯʠʤʳʝ, ʣʠʯʥʦʩʪʥʦ ʦʩʦʟʥʘʥʥʳʝ ʢʘʢ ʧʝʜʘʛʦʛʦʤ, ʪʘʢ ʠ ʦʙʫʯʘʶʱʠʤʩʷ. 

ɺʝʜʫʱʠʤʠ ʜʠʜʘʢʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʣʠʯʥʦʩʪʥʦʛʦ - 

ʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʜʘʛʦʛʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʚʳʩʪʫʧʘʶʪ: 

ʩʫʙʲʝʢʪʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ, 

ʛʦʪʦʚʥʦʩʪʴ ʧʝʜʘʛʦʛʘ ʢ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘʢʪʫʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʥʳʭ ʩʤʳʩʣʦʚ 

ʫʯʝʥʠʷ, ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ  ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʩʨʝʜʳ, ʚʢʣʶʯʝʥʠʝ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʪʝʭʥʦʣʦʛʠʡ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʜʠʘʣʦʛʘ, ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʦʛʨʫʞʝʥʠʷ ʠ ʜʨ. 

ʈʘʙʦʪʦʜʘʪʝʣʠ ʚʩʝ ʯʘʱʝ ʠʱʫʪ ʫʩʧʝʰʥʳʭ ʚʳʧʫʩʢʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʚ ʩʤʝʰʘʥʥʦʡ ʢʦʤʘʥʜʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʚʳʩʰʠʝ 

ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʤʦʛʫʪ ʧʦʤʦʯʴ ʩʚʦʠʤ ʩʪʫʜʝʥʪʘʤ ʩʪʘʪʴ ʪʘʢʠʤʠ 

ʚʳʧʫʩʢʥʠʢʘʤʠ. ʌʘʢʪʠʯʝʩʢʠ, ʫʯʠʪʳʚʘʷ ʞʝʩʪʢʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ 

ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʚʦʠʭ ʚʳʧʫʩʢʥʠʢʦʚ 

ʛʣʦʙʘʣʴʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ [5]. ʉʦʚʨʝʤʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʙʦʣʴʰʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ɺ ʩʚʷʟʠ ʩ 

ʨʦʩʪʦʤ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʜʘʣʴʥʝʡʰʝʝ ʚʳʞʠʚʘʥʠʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ, 

ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʧʨʝʜʘʥʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷʤ. ɺʘʞʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʫʩʧʝʭ ʧʨʝʜʧʨʠʷʪʠʷ ʦʢʘʟʳʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʠ, ʟʥʘʥʠʷ ʠ 

ʥʘʚʳʢʠ ʧʝʨʩʦʥʘʣʘ. 

ʂʦʤʧʝʪʝʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ʅʘʧʨʠʤʝʨ: 

ɻʦʣʝʤʘʥ (2010) ʩʦʟʜʘʣ ʩʣʝʜʫʶʱʫʶ ʤʦʜʝʣʴ ʢʦʤʧʝʪʝʥʮʠʡ: ʪʝʭʥʠʯʝʩʢʠʝ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʣʠʯʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʚ 

ʩʬʝʨʝ ʟʘʩʪʨʦʝʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ɺʦʩʪʦʯʥʦʛʦ 

ʩʦʩʝʜʩʪʚʘ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ ʣʠʯʥʦʩʪʥʳʤ ʠ 

ʩʦʮʠʘʣʴʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ. 
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ʃʠʯʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʪʦ, ʢʘʢ ʤʳ ʚʣʘʜʝʝʤ ʩʦʙʦʡ 

(ɻʦʣʝʤʘʥ 2010): ʩʘʤʦʩʦʟʥʘʥʠʝ (ʟʥʘʥʠʝ ʩʚʦʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʧʨʝʬʝʨʝʥʮʠʡ, ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʯʫʚʩʪʚʠʡ); ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʩʘʤʦʩʦʟʥʘʥʠʝ (ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʦʟʥʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʵʤʦʮʠʠ ʠ ʠʭ 

ʚʦʟʜʝʡʩʪʚʠʝ); ʪʦʯʥʘʷ ʩʘʤʦʦʮʝʥʢʘ (ʟʥʘʥʠʝ ʩʚʦʠʭ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ); ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ (ʩʠʣʴʥʦʝ ʯʫʚʩʪʚʦ ʩʚʦʝʡ 

ʟʥʘʯʠʤʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ); ʫʧʨʘʚʣʝʥʠʝ ʩʦʙʦʡ (ʫʧʨʘʚʣʝʥʠʝ ʩʚʦʠʤ 

ʚʥʫʪʨʝʥʥʠʤ ʩʦʩʪʦʷʥʠʝʤ, ʠʤʧʫʣʴʩʘʤʠ ʠ ʨʝʩʫʨʩʘʤʠ); ʩʘʤʦʢʦʥʪʨʦʣʴ 

(ʢʦʥʪʨʦʣʴ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʵʤʦʮʠʡ ʠ ʠʤʧʫʣʴʩʦʚ); ʥʘʜʝʞʥʦʩʪʴ 

(ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦʩʪʠ); 

ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ (ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ); ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʘʜʘʧʪʘʮʠʠ (ʛʠʙʢʘʷ ʨʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ); ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ 

(ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʩʦʦʪʚʝʪʩʪʚʠʶ ʩʪʘʥʜʘʨʪʘʤ 

ʤʘʩʪʝʨʩʪʚʘ); ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ. 

ʉʦʮʠʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨ ʥʘʰʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʩʦʩʣʫʞʠʚʮʘʤʠ, ʟʘʢʘʟʯʠʢʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ (ɻʦʣʝʤʘʥ 2010): ʩʦʮʠʘʣʴʥʦʝ 

ʩʘʤʦʩʦʟʥʘʥʠʝ (ʧʦʥʠʤʘʥʠʝ ʯʫʚʩʪʚ, ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʟʘʙʦʪ ʜʨʫʛʠʭ ʣʠʮ); 

ʵʤʧʘʪʠʷ (ʦʱʫʱʝʥʠʝ ʯʫʚʩʪʚ ʠ ʧʝʨʩʧʝʢʪʠʚ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʘʢʪʠʚʥʳʡ 

ʠʥʪʝʨʝʩ ʢ ʠʭ ʟʘʙʦʪʘʤ); ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʦʟʥʘʪʝʣʴʥʦʩʪʴ 

(ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʪʝʯʝʥʠʷʤʠ ʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʛʨʫʧʧ); ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʩʪʴ 

(ʧʨʝʜʚʠʜʝʥʠʝ, ʦʧʦʟʥʘʚʘʥʠʝ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ); 

ʩʦʮʠʘʣʴʥʳʝ ʥʘʚʳʢʠ (ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʟʚʘʪʴ ʫ ʜʨʫʛʠʭ ʣʶʜʝʡ 

ʥʝʦʙʭʦʜʠʤʫʶ ʨʝʘʢʮʠʶ); ʚʦʩʧʠʪʘʥʠʝ ʧʦʜʯʠʥʝʥʥʳʭ (ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʱʫʱʘʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʧʦʜʯʠʥʝʥʥʳʭ ʚ ʢʘʨʴʝʨʥʦʤ ʨʦʩʪʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ); ʣʠʜʝʨʩʪʚʦ (ʚʜʦʭʥʦʚʝʥʠʝ ʠ ʨʫʢʦʚʦʜʩʪʚʦ 

ʧʦʜʯʠʥʝʥʥʳʤʠ); ʚʣʠʷʥʠʝ (ʵʬʬʝʢʪʠʚʥʦʝ ʚʣʘʜʝʥʠʝ ʪʘʢʪʠʢʦʡ 

ʫʙʝʞʜʝʥʠʷ); ʢʦʤʤʫʥʠʢʘʮʠʷ (ʦʪʢʨʳʪʳʡ ʦʧʨʦʩ ʠ ʧʝʨʝʜʘʯʘ 

ʫʙʝʜʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʥʠʡ); ʢʘʪʘʣʠʟʘʪʦʨ ʠʟʤʝʥʝʥʠʡ (ʠʥʠʮʠʠʨʦʚʘʥʠʝ 

ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ); ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʣʠʢʪʘʤʠ (ʧʝʨʝʛʦʚʦʨʳ 

ʠ ʨʝʰʝʥʠʝ ʨʘʟʥʦʛʣʘʩʠʡ); ʥʘʣʘʞʠʚʘʥʠʝ ʩʚʷʟʝʡ (ʧʦʦʱʨʝʥʠʝ ʥʘʜʣʝʞʘʱʠʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ); ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʨʘʙʦʪʘ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʠʭ ʮʝʣʝʡ); ʩʦʟʜʘʥʠʝ 

ʩʠʥʝʨʛʝʪʠʢʠ ʛʨʫʧʧ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʣʣʝʢʪʠʚʥʳʭ ʮʝʣʝʡ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʝʱʸ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʦʨʷʜʦʢ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ 

ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʟʘʤʝʥʦʚ. 

ʆʮʝʥʢʘ ï ʵʪʦ ʤʦʱʥʘʷ ʩʠʣʘ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦʨʷʜʦʢ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʩʧʦʩʦʙʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʥʘ ʧʨʠʦʙʨʝʪʘʝʤʳʝ ʟʥʘʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʦʮʝʥʢʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʨʷʜʦʢ ʠ ʤʝʪʦʜʳ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ 
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ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʇʦʨʷʜʦʢ ʠ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ, ʥʘ 

ʩʦʟʜʘʚʘʝʤʳʝ ʩʪʫʜʝʥʪʘʤʠ ʩʪʨʘʪʝʛʠʠ ʦʙʫʯʝʥʠʷ, ʥʘ ʢʫʣʴʪʫʨʳ ʦʙʫʯʝʥʠʷ ʠ 

ʩʘʤʦʦʙʫʯʝʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʦʙʨʘʟ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʥʘ ʣʠʯʥʳʡ 

ʦʙʨʘʟ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʥʘ ʠʭ ʤʦʪʠʚʘʮʠʠ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʵʢʟʘʤʝʥʦʚ, ʦʯʝʥʴ ʯʘʩʪʦ ʥʝ ʫʯʠʪʳʚʘʝʪ 

ʦʮʝʥʢʫ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʳʰʣʝʥʠʷ. ɽʩʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʩʣʦʞʥʦʤʫ ʤʳʰʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʞʝʣʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʧʨʠ ʦʮʝʥʢʝ ʩʪʫʜʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʙʫʞʜʘʪʴ ʠʭ ʢ 

ʨʘʩʰʠʨʝʥʥʦʤʫ ʤʳʰʣʝʥʠʶ, ʥʘʭʦʞʜʝʥʠʶ ʩʚʷʟʝʡ, ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʧʨʝʜʧʦʩʳʣʦʢ ʠ ʧʨʠʤʝʥʝʥʠʶ ʥʝʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ.  

ʇʨʠʤʝʥʝʥʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʥʠʡ 

ʩʪʫʜʝʥʪʦʚ ʯʘʩʪʦ ʩʪʨʝʤʷʪʩʷ ʤʦʪʠʚʠʨʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʚʟʷʪʴ ʥʘ ʩʝʙʷ 

ʙʦʣʴʰʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʸ ʦʙʫʯʝʥʠʝ, ʩʜʝʣʘʪʴ ʦʮʝʥʢʫ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʭ ʦʧʳʪʘ ʦʙʫʯʝʥʠʷ ʠ ʚʥʝʩʪʠ ʦʮʝʥʢʫ ʚ 

ʧʨʦʛʨʘʤʤʫ ʟʘʥʷʪʠʡ, ʢʦʪʦʨʘʷ ʩʪʠʤʫʣʠʨʫʝʪ ʩʪʫʜʝʥʪʦʚ ʢ ʪʚʦʨʯʝʩʪʚʫ ʠ 

ʧʨʠʤʝʥʝʥʠʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʟʥʘʥʠʡ, ʘ ʥʝ ʧʨʦʩʪʦ ʢ ʟʘʧʦʤʠʥʘʥʠʶ 

ʯʝʛʦ-ʥʠʙʫʜʴ ʠ ʚʦʩʧʠʪʘʥʠʶ ʙʘʟʦʚʳʭ ʥʘʚʳʢʦʚ. ʇʨʠʤʝʨʳ ʬʦʨʤʘʪʦʚ 

ʘʣɹʪʝʨʥʘʪʠʚʦʡ ʦʮʝʥʢʠ: ʨʦʣʝʚʳʝ ʠʛʨʳ, ʧʦʨʪʬʝʣʴ, ʦʙʫʯʝʥʠʝ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʩʘʤʦʦʮʝʥʢʘ, ʜʥʝʚʥʠʢʠ, ʠʤʠʪʘʮʠʠ, ʚʳʩʪʘʚʢʠ ʠ ʪ.ʜ. 

Libman (2010) ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ʤʝʪʦʜʦʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ 

ʩʪʫʜʝʥʪʦʚ ʟʘʥʠʤʘʪʴ ʙʦʣʝʝ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʩʚʦʸʤ ʦʙʫʯʝʥʠʠ ʠ ʦʮʝʥʢʝ 

ʪʦʛʦ, ʯʝʤʫ ʦʥʠ ʦʙʫʯʠʣʠʩʴ.  

ʉʦʚʤʝʩʪʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʤʘʩʰʪʘʙʝ, ʧʦʟʚʦʣʷʶʪ ʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ ʠ ʧʦʚʳʰʘʪʴ 

ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʦʥʢʨʝʪʥʦʤʫ ʫʥʠʚʝʨʩʠʪʝʪʫ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʚʘʪʴ ʤʝʥʴʰʝ ʤʦʜʫʣʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʨʘʟʨʘʙʦʪʘʪʴ ʫʯʝʙʥʳʝ ʤʦʜʫʣʠ ʟʘ ʤʝʥʴʰʝʝ ʚʨʝʤʷ, ʘ ʩ ʜʨʫʛʦʡ ï 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʚʦʠʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ 

ʧʦʚʳʩʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ. ɺʫʟʳ ʤʦʛʣʠ ʚʳʙʨʘʪʴ ʩʝʙʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʜʫʣʠ ʧʦ ʪʝʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʚ ʢʦʪʦʨʳʭ ʫ ʥʠʭ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʥʘʨʘʙʦʪʢʠ, ʯʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ.  

ʅʘʰ ʧʨʦʝʢʪ ʝʱʝ ʥʝ ʟʘʚʝʨʰʸʥ, ʦʜʥʘʢʦ, ʧʦ ʠʤʝʶʱʠʤʩʷ 

ʪʝʥʜʝʥʮʠʷʤ CENEAST, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ 

ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʝʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʝʢʪʦʚ Tempus ʠ ʠʭ 

ʚʣʠʷʥʠʝʤ ʥʘ ʨʘʟʚʠʪʠʝ ʚʫʟʦʚ, ʧʦʜʭʦʜʷʪ ʠ ʜʣʷ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ. 

2. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ 

ñʈʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʚ ʩʬʝʨʝ ʟʘʩʪʨʦʝʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ɺʦʩʪʦʯʥʦʛʦ ʩʦʩʝʜʩʪʚʘò ʷʚʣʷʝʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʫʯʝʙʥʳʭ 
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ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ɹʝʣʘʨʫʩʠ, ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʳ. 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ɹʦʣʦʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢ ʧʦʩʪʦʷʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪʚʝʯʘʶʱʠʭ 

ʥʫʞʜʘʤ ʨʳʥʢʘ ʪʨʫʜʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ: 

- ʆʙʥʦʚʣʝʥʠʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ, 

ʤʘʛʠʩʪʨʦʚ ʠ ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʥʦʚʳʤʠ ʤʦʜʫʣʷʤʠ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʤʫ, ʜʦʩʪʫʧʥʦʤʫ ʧʦ ʮʝʥʝ ʠ ʙʝʟʦʧʘʩʥʦʤʫ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ɹʝʣʘʨʫʩʠ, ʈʦʩʩʠʠ ʠ 

ʋʢʨʘʠʥʳ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʟʥʘʯʠʤʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʩʪʨʘʥ-ʧʘʨʪʥʝʨʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʳʥʢʘ ʪʨʫʜʘ.  

- ʇʦʧʫʣʷʨʠʟʘʮʠʷ ɹʦʣʦʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʩʪʨʘʥ-

ʧʘʨʪʥʝʨʦʚ ʧʨʦʝʢʪʘ ʥʘ ʧʨʠʤʝʨʝ ʚʫʟʦʚ ʩʪʨʘʥ ɽʉ (ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ECTS, ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʪ.ʜ.). 

- ʈʘʟʨʘʙʦʪʢʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʩʝʪʝʚʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʠ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʩʪʨʘʥ-ʧʘʨʪʥʝʨʦʚ 

ʠ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ɽʉ (ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʵʣʝʢʪʨʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ, ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʟʥʘʥʠʡ, ʜʦʩʪʫʧ ʢ 

ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘʤ ʧʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʫʯʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ). 

- ʉʦʜʝʡʩʪʚʠʝ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩʪʨʘʥ-ʧʘʨʪʥʝʨʦʚ. 

- ʇʦʜʛʦʪʦʚʢʘ ʥʝ ʤʝʥʝʝ 240 ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 
ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ. 

3. ʈʘʙʦʯʠʝ ʧʘʢʝʪʳ ʧʨʦʝʢʪʘ. ʇʨʦʝʢʪ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʨʘʙʦʯʠʭ 

ʧʨʦʝʢʪʦʚ. ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʦʝ ʠʭ ʦʧʠʩʘʥʠʝ. 

ʄʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ ʧʨʦʝʢʪʘ ʠ ʢʣʶʯʝʚʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʚʥʝ 

ʢʦʥʩʦʨʮʠʫʤʘ ʩʦʟʜʘʥʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (ʈʘʙʦʯʠʡ 

ʧʘʢʝʪ (ʈʇ) 1). ʉʦʟʜʘʥ ʠʥʪʝʨʥʝʪ ʩʘʡʪ CENEAST (www.ceneast.com) ʩ 

ʬʦʨʫʤʘʤʠ ʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʥʦʚʦʩʪʝʡ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ 

ʦʙʱʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʧʨʦʝʢʪʘ, ʧʦʟʚʦʣʘʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʥʦʚʦʩʪʷʤʠ ʠ ʧʫʙʣʠʢʘʮʠʷʤʠ ʦʬʠʩʘ ʊɽʄʇʋʉ.  

ʎʝʣʴʶ ʈʘʙʦʯʝʛʦ ʧʘʢʝʪʘ (ʈʇ) 2 ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ 

ʙʘʟr ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʤʦʜʫʣʝʡ ʙʘʢʘʣʘʚʨʘ, ʤʘʛʠʩʪʨʘ ʠ ʢʘʥʜʠʜʘʪ ʥʘʫʢ 

(PhD) ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ. ʈʇ2 ʚʢʣʶʯʘʝʪ: 
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- ɸʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʪʨʝʙʥʦʩʪʷʭ ʨʳʥʢʘ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʵʢʩʧʝʨʪʥʳʝ ʜʘʥʥʳʝ ʚ ʢʘʞʜʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. 

- ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʦʚ, 

ʤʘʛʠʩʪʨʦʚ ʠ ʢʘʥʜʠʜʘʪ ʥʘʫʢ. 

- ʈʘʟʨʘʙʦʪʢʫ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʫʯʝʙʥʦʛʦ ʛʨʘʬʠʢʘ ʥʘ ʦʩʥʦʚʝ 
ʦʙʱʝʛʦ ʬʠʣʦʩʦʬʩʢʦʛʦ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ 

ʠʥʩʪʠʪʫʪʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ. 

- ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʧʘʨʪʥʸʨʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʤʦʜʫʣʝʡ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʠ ʬʠʥʘʥʩʦʚʫʶ ʘʚʪʦʥʦʤʠʶ ʠ 

ʦʪʯʝʪʥʦʩʪʴ. ʆʙʤʝʥ ʧʦʣʝʟʥʳʤʠ ʟʥʘʥʠʷʤʠ ʤʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ ʠ 

ʪʱʘʪʝʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʤʦʜʫʣʝʡ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʦʚʦʜʠʪʴ 

ʦʙʫʯʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ. 

- ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʤʦʜʫʣʝʡ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʷʚʣʝʥʥʳʭ ʚ ʈʇ3.  

ʉʦʟʜʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʚʦʛʦ ʟʥʘʥʠʷ ʙʫʜʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ 

ʥʘ ʪʨʝʫʛʦʣʴʥʠʢʝ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʦʙʨʘʟʦʚʘʥʠʝ (ʚʚʦʜ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʘʟʳ ʤʦʜʫʣʝʡ), ʠʥʥʦʚʘʮʠʠ (ʥʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʦʥʣʘʡʥ 

ʜʦʩʪʘʚʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʈʇ3, ʘ ʪʘʢʞʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ) ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʳ ʜʣʷ ʠʥʩʪʠʪʫʪʦʚ). ɼʦʩʪʠʞʝʥʠʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʦʙʫʯʝʥʠʷ, ʩʦʟʜʘʥʠʝ ʢʨʠʪʝʨʠʝʚ 

ʦʮʝʥʢʠ ʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʠ ʨʘʟʨʘʙʦʪʢʘ ʫʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ (ʫʯʝʙʥʠʢʦʚ, ʧʣʘʥʦʚ ʣʝʢʮʠʡ), 

ʩʦʚʤʝʩʪʥʦ ʩʦʟʜʘʶʪ ʩʪʨʘʪʝʛʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʜʦʩʪʘʚʢʠ ʤʦʜʫʣʝʡ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʩʝʪʝʚʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ, 

ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʥʝʩʢʦʣʴʢʦ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʢʫ 

ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʤʦʜʫʣʝʡ, ʧʦʤʦʛʘʶʪ ʚʥʝʜʨʠʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʟʚʦʣʷʶʪ ʫʯʘʱʠʤʩʷ 

ʦʙʫʯʘʪʴʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʜʘʞʝ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ. 

ɺ ʦʪʯʝʪʝ ʦʧʠʩʘʥʳ ʦʙʱʝʝ ʬʠʣʦʩʦʬʩʢʦʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ 

ʧʦʥʠʤʘʥʠʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ-ʫʯʘʩʪʥʠʢʦʚ, ʯʪʦ ʠ 

ʩʦʩʪʘʚʠʣʦ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʩʪʘʚʢʠ ʤʦʜʫʣʷ. ɺ ʦʪʯʝʪʝ 

ʦʧʠʩʘʥʳ ʦʙʱʝʧʨʠʥʷʪʳʝ ʤʝʭʘʥʠʟʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ, ʯʪʦ 

ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʡ ʜʣʷ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʡ ʜʝʪʘʣʠʟʘʮʠʠ ʤʦʜʫʣʷ ʚ 

ʚʦʧʨʦʩʘʭ ʜʦʩʪʘʚʢʠ, ʢʨʝʜʠʪʥʦʡ ʙʘʟʳ ʠ ʪ.ʜ. ʄʦʜʫʣʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ 

ʦʙʱʠʭ ʨʝʩʫʨʩʘʭ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʥʦ ʩʦʟʜʘʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʣʷ ʦʙʤʝʥʘ ʦʧʳʪʦʤ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ.  
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ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʈʇ2 ʷʚʣʷʝʪʩʷ ʙʘʟʘ ʤʦʜʫʣʝʡ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʩʝʪʝʚʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʮʝʥʪʨʘ. ʕʪʘ ʩʝʪʴ ʩʦʜʝʨʞʠʪ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʦʜʫʣʠ, ʯʪʦ ʟʘʣʦʞʠʪ ʙʘʟʫ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʪʨʠʘʥʛʫʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʦʙʤʝʥʘ ʟʥʘʥʠʷʤʠ. ʈʘʟʨʘʙʦʪʘʥʦ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ 

(ʦʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ, ʩʦʜʝʨʞʘʥʠʝ, ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠ ʪ.ʜ.). 

ʈʘʙʦʯʠʡ ʧʘʢʝʪ (ʈʇ) 3 ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʫ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʩʝʪʝʚʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦʜʫʣʝʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʈʇ2. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʮʝʥʪʨ ʩʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʨʝʘʣʠʟʘʮʠʶ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʝʛʦ ʚʥʝʜʨʝʥʠʝ ʚ ʦʙʱʝʩʪʚʦ, ʜʝʣʘʷ 

ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʩʪʫʧʥʳʤ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʨʠʚʳʯʥʦʡ ʫʯʝʙʥʦʡ 

ʘʫʜʠʪʦʨʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʥʘʯʠʥʘʷ ʩʦ ʩʪʫʜʝʥʪʦʚ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʨʘʯʘʤʠ ʠ ʧʦʣʠʪʠʢʘʤʠ. ʎʝʥʪʨ ʦʙʝʩʧʝʯʠʪ 

ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʫʶ ʩʚʷʟʴ (ʠʥʬʦʨʤʘʮʠʷ/ʟʥʘʥʠʷ ʠʟ ʮʝʥʪʨʘ ʢ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ), ʥʦ ʪʘʢʞʝ ʠ ʦʙʨʘʪʥʫʶ (ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʮʝʥʪʨ). 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʙʫʜʝʪ ʩʦʟʜʘʥ ʩʧʠʨʘʣʴʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʮʝʥʪʨʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʮʝʥʪʨʘ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: 

- ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ; 

- ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʚʠʨʪʫʘʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʩʨʝʜʳ. 

ʈʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʮʝʥʪʨʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʨʠʦʨʠʪʝʪʳ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʦʚʳʰʝʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʠ ʪʨʸʭʵʪʘʧʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ, ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʭ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʥʦʚʘʮʠʡ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʮʝʥʪʨʘ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʫʯʝʙʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʩʦʪʨʫʜʥʠʢʦʚ. 240 ʩʪʫʜʝʥʪʦʚ ʙʫʜʝʪ ʦʙʫʯʘʪʴʩʷ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ. 

ʈʘʟʨʘʙʦʪʘʥ ʚʠʨʪʫʘʣʴʥʳʡ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʩʝʪʝʚʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʦʮʝʥʢʠ ʟʥʘʥʠʡ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʜʫʣʝʡ, ʤʦʜʝʣʴ 

ʩʪʫʜʝʥʪʘ, ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ, 

ʧʦʜʩʠʩʪʝʤʫ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʷ, ʢʨʠʪʝʨʠʠ ʘʥʘʣʠʟʘ, 
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ʵʣʝʢʪʨʦʥʥʦʝ ʧʦʨʪʬʦʣʠʦ ʠ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ɺʩʝ ʤʘʪʝʨʠʘʣʳ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʨʘʙʦʯʝʤ ʧʘʢʝʪʝ ˉ2, ʚʢʣʶʯʝʥʳ ʚ ʜʘʥʥʳʡ ʮʝʥʪʨ. 

ʕʪʦʪ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ʜʘʸʪ ʧʘʨʪʥʝʨʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʩʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʚʟʠʨʘʷ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʪʴ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʚʩʝʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ-ʧʘʨʪʥʝʨʦʚ ʜʣʷ ʦʙʤʝʥʘ ʠʭ 

ʟʥʘʥʠʷʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ ʧʝʨʩʦʥʘʣʘ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʩʦʨʮʠʫʤʘ ʚ ʤʘʝ ʙʫʜʫʪ ʧʨʦʚʝʜʝʥʳ 

ʫʯʝʙʥʳʝ ʢʫʨʩʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 1 ʥʝʜʝʣʷ. ʊʘʢʞʝ ʚʦ ʚʨʝʤʷ 

ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʧʦʜʛʦʪʦʚʣʝʥʳ 36 ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 32 ʩʣʫʞʘʱʠʭ ʠʟ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ (16 ʠʟ ʥʠʭ ʧʨʠʤʫʪ ʫʯʘʩʪʠʝ ʚ ʩʪʘʞʠʨʦʚʢʝ, 

16 ʙʫʜʫʪ ʦʙʫʯʘʪʴʩʷ ʫʜʘʣʝʥʥʦ). ɼʘʥʥʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʩʪʨʘʥʘʭ-ʧʘʨʪʥʝʨʘʭ. 

ʅʦʚʳʝ ʤʦʜʫʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1 ʛʦʜʘ ʙʫʜʫʪ ʠʟʫʯʘʪʴ 240 

ʩʪʫʜʝʥʪʦʚ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʯʘʩʪʝʡ ʨʘʟʨʘʙʦʪʢʠ/ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʫʨʦʚʥʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʭʦʜʝ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʦʙʤʝʥʘ, 

ʫʯʘʩʪʠʷ ʚ ʪʨʝʥʠʥʛʘʭ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ.  

ɺ ʈʘʙʦʯʝʤ ʧʘʢʝʪʝ (ʈʇ) 4 ñʄʦʥʠʪʦʨʠʥʛ ʠ ʦʪʯʝʪʥʦʩʪʴ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤò ʨʝʟʫʣʴʪʘʪʳ CENEAST ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʢʘʢ 

ʫʯʘʩʪʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ, ʪʘʢ ʠ ʚʥʝʰʥʠʤʠ ʩʪʦʨʦʥʘʤʠ. ʂ ʵʪʦʤʫ ʦʪʥʦʩʠʪʩʷ 

ʦʙʟʦʨ ʙʘʢʘʣʘʚʨʩʢʠʭ, ʤʘʛʠʩʪʝʨʩʢʠʭ ʠ ʢʘʥʜʠʜʘʪʩʢʠʭ ʤʦʜʫʣʝʡ 

ʘʩʩʦʮʠʘʮʠʷʤʠ; ʦʙʟʦʨ ʚʠʨʪʫʘʣʴʥʦʡ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʧʘʨʪʥʝʨʘʤʠ; ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʠ ʚʦʚʣʝʯʝʥʥʳʤʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ; ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʦʜʫʣʝʡ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʯʝʩʪʚʘ ʠ 

ʥʘʚʳʢʠ ʦʙʫʯʝʥʥʳʭ (ʠ ʚ ʢʦʥʮʝ ʧʨʦʝʢʪʘ) ʚʳʧʫʩʢʥʠʢʦʚ; ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʠ ʠʟʤʝʨʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʢʘʩʘʪʝʣʴʥʦ 

ʪʨʫʜʦʫʩʪʨʦʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠ ʪ. ʜ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʢʘʢ ʫʯʘʩʪʥʠʢʘʤʠ, 

ʥʘʧʨʷʤʫʶ ʟʘʥʷʪʳʤʠ ʚ ʧʨʦʝʢʪʝ, ʪʘʢ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ 

ʥʝʘʢʘʜʝʤʠʯʝʩʢʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ɺ ʦʪʯʝʪʝ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʠʚʘʶʪʩʷ 

ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʝʢʪʘ ʩ ʧʣʘʥʦʤ ʨʘʙʦʪʳ; 

ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʦʪʯʝʪʘʤʠ, ʫʧʨʘʚʣʝʥʠʶ; ʦʮʝʥʢʦʡ ʠ ʦʙʟʦʨʘʤʠ ʢʘʯʝʩʪʚʘ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ, 
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ʢʘʥʜʠʜʘʪ ʥʘʫʢ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʮʝʥʪʨʦʤ; ʩʦʦʪʚʝʪʩʪʚʠʝʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʳʥʢʘ ʪʨʫʜʘ; ʣʫʯʰʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʦʡ. 

ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ 

çʧʝʨʝʚʝʜʝʥʳè ʚ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʠ 

ʤʠʥʠʩʪʝʨʩʪʚ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʨʘʥ-ʧʘʨʪʥʝʨʦʚ: 

ʵʪʦ ʜʝʣʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ ʪʝʨʤʠʥʦʚ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣ 

ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʜʣʷ ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʤ ʮʝʣʷʤ ʩʪʨʘʥ-

ʧʘʨʪʥʝʨʦʚ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʤʫ, ʜʦʩʪʫʧʥʦʤʫ 

ʠ ʟʜʦʨʦʚʦʤʫ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʚʩʝʛʦ ʵʪʦʛʦ ʚ ʩʬʝʨʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʳʪʥʳʭ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʚ çʨʝʘʣʴʥʳʭè ʧʨʦʝʢʪʘʭ. 

ɺ ʈʘʙʦʯʝʤ ʧʘʢʝʪʝ (ʈʇ) 5 ñʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠò ʚ 

ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʩʦʨʮʠʫʤ 

CENEAST ʠʩʧʦʣʴʟʫʝʪ ʠʤʝʶʱʠʝʩʷ ʢʘʥʘʣʳ ʠʥʬʦʨʤʘʮʠʠ ʘʩʩʦʮʠʘʮʠʠ, 

ʚʦʚʣʝʯʝʥʥʳʝ ʚ CENEAST ʢʘʢ ʫʯʘʩʪʥʠʢʠ; ʟʦʥʪʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ; ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. ʊʘʢʞʝ 

ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʮʝʣʷʭ ʧʨʦʜʚʠʞʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ: ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʤʝʩʪʥʳʝ ʤʥʦʛʦʷʟʳʯʥʳʝ 

CENEAST ʚʝʙʩʘʡʪʳ, ʧʠʩʴʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʦʙʲʷʚʣʝʥʠʷ, ʧʫʙʣʠʢʘʮʠʠ ʠ ʦʪʯʝʪʳ ʯʝʨʝʟ ʘʩʩʦʮʠʘʮʠʠ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʦʜʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʝʤʠʥʘʨʘ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ-

ʧʘʨʪʥʝʨʝ, ʧʨʝʩʩ-ʨʝʣʠʟʳ, ʙʨʦʰʶʨʳ.  

ʆʪʜʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠʟ ʩʪʨʘʥ-ʧʘʨʪʥʝʨʦʚ ʙʳʣʠ ʧʨʠʛʣʘʰʝʥʳ 

ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʮʝʣʷʭ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʠ ʫʯʝʙʥʳʭ ʤʦʜʫʣʝʡ 

ʜʣʷ 1-ʡ ʠ 2-ʡ ʩʪʫʧʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʘʩʧʠʨʘʥʪʫʨʳ. ʉʪʨʘʥʳ-ʧʘʨʪʥʝʨʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣʠ ʩ ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦʙʳ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʤʦʜʫʣʝʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʝ ʚ ʩʬʝʨʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʳ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʤʥʦʛʦʷʟʳʯʥʳʡ ʚʝʙ-ʩʘʡʪ CENEAST ʩʦʟʜʘʥ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʩʣʫʞʠʪʴ ʦʙʱʝʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʦʙʱʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʢʘʞʜʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʦʟʜʘʣ 

ʟʝʨʢʘʣʦ ʩʘʡʪʘ. ʕʪʠ ʚʝʙ-ʩʘʡʪʳ ʥʘ ʨʦʜʥʦʤ ʷʟʳʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʧʳʪʦʤ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʠʤʳʤʠ 

ʣʠʮʘʤʠ ʠ ʮʝʣʝʚʳʤʠ ʛʨʫʧʧʘʤʠ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʥʦʚʦʩʪʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ. 

ɺʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʦʜʫʣʝʡ ʠ ʚʠʨʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʙʫʜʫʪ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘʮʠʦʥʘʣʴʥʳʝ (ʯʝʨʝʟ 

ʦʪʨʘʩʣʝʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ) ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ (ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʫʨʦʚʥʝ 

ʯʝʨʝʟ ʧʘʨʪʥʝʨʦʚ) ʧʨʝʩʩ-ʨʝʣʠʟʳ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʝʢʪʘ, ʙʫʜʫʪ 
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ʩʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʙʨʦʰʶʨʳ ʚ ʮʝʣʷʭ ʧʨʦʜʚʠʞʝʥʠʷ ʜʦʩʪʘʚʣʷʝʤʳʭ 

ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʛʨʘʜʦʩʪʨʦʝʥʠʶ (ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʝ). 

ɺʥʘʯʘʣʝ ʦʙʩʫʞʜʘʣʠʩʴ ʪʨʫʜʥʦʩʪʠ ʠ ʨʠʩʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʚʦ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

- ʊʨʫʜʥʦʩʪʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʦʤ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʣʠʯʠʷʤʠ 

ʚ ʷʟʳʢʝ, ʪʨʘʜʠʮʠʷʭ ʠ ʢʫʣʴʪʫʨʝ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ 

ʦʪʩʫʪʩʪʚʠʝ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʚ ʚʦʧʨʦʩʘʭ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʷ ʠ 

ʩʠʩʪʝʤʳ. 

- ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʷʟʳʢʦʚʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ 

ʙʘʨʴʝʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʝʡ. ɺʦʟʤʦʞʥʦ ʥʘʣʠʯʠʝ 

ʠʥʩʪʠʪʫʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠʣʠ ʧʨʦʮʝʜʫʨ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ, ʣʠʙʦ 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʩʦʚʤʝʩʪʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʜʦʩʪʘʚʢʫ ʤʦʜʫʣʝʡ. 

- ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʘʨʪʥʸʨʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʘʷ ʙʘʟʘ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʣʘʥʠʨʫʝʤʦʛʦ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʩʝʪʝʚʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʮʝʥʪʨʘ.  ɺʝʨʦʷʪʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʥʘʧʨʠʤʝʨ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʥʪʝʨʥʝʪʘ), ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʜʦʩʪʫʧ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʥʠʨʫʝʤʦʛʦ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʜʣʷ ʧʘʨʪʥʸʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

- ʋ ʮʝʣʝʚʳʭ ʛʨʫʧʧ ʥʝʪ ʤʦʪʠʚʘʮʠʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ 
ʢʦʥʪʨʦʣʝ ʠ ʦʮʝʥʢʝ ʜʦʩʪʠʞʝʥʠʡ ʧʨʦʝʢʪʘ. 

- ʎʝʣʝʚʳʝ ʛʨʫʧʧʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʩʩʠʡ, ʩʝʤʠʥʘʨʦʚ ʠ 
ʢʦʥʬʝʨʝʥʮʠʡ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʝʣʷʭ ʠ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʦʝʢʪʘ. 

ʆʜʥʘʢʦ ʵʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʠ ʨʠʩʢʠ ʙʳʣʠ 

ʤʠʥʠʤʘʣʴʥʳʤʠ. 

4. ʌʫʥʢʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʧʨʦʝʢʪʝ. ɺ ʧʨʦʝʢʪʝ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʯʝʪʳʨʝ ʨʦʩʩʠʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʘʣʝʝ ʜʘʸʪʩʷ 

ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʵʪʠʭ ʬʫʥʢʮʠʡ ʚ ʧʨʦʝʢʪʝ.  

ʄɻʉʋ ʩʦʚʤʝʩʪʥʦ ʩ ʉʦʣʬʦʨʜʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʷʚʣʷʪʴʩʷ 

ʦʜʥʠʤʠ ʠʟ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʈʇ2 (ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʧʦʣʫʯʝʥʠʷ ʥʘʫʯʥʳʭ ʩʪʝʧʝʥʝʡ ʙʘʢʘʣʘʚʨʘ, ʤʘʛʠʩʪʨʘ, ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ). 

ʄɻʉʋ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʧʦʣʫʯʝʥʠʷ ʥʘʫʯʥʳʭ ʩʪʝʧʝʥʝʡ ʙʘʢʘʣʘʚʨʘ, ʤʘʛʠʩʪʨʘ ʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʪʯʝʪʥʦʩʪʴ ʟʘ ʧʨʦʮʝʩʩʦʤ, ʚʦʟʛʣʘʚʣʷʝʤʳʤ ʜʨʫʛʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʥʠʚʝʨʩʠʪʝʪ ʙʫʜʝʪ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʦʤ CENEAST, ʜʠʩʢʫʩʩʠʷʭ, ʩʝʤʠʥʘʨʘʭ ʠ ʜʨʫʛʠʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ. ʋʥʠʚʝʨʩʠʪʝʪ ʦʪʧʨʘʚʣʷʝʪ ʩʚʦʠʭ ʤʦʣʦʜʳʭ ʠ ʪʘʣʘʥʪʣʠʚʳʭ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʟʘʩʝʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʩʦʝʜʠʥʠʪʩʷ ʢ 

ʚʠʨʪʫʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʧʨʦʝʢʪʘ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʨʝʩʫʨʩʦʚ 
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ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʚʳʭ ʙʠʙʣʠʦʪʝʢ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ 

ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʄɻʉʋ. ʎʝʣʴ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʦʝʜʠʥʝʥʠʠ ʫʩʠʣʠʡ ʠ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʚʥʝʜʨʷʝʤʳʭ ʚʝʜʫʱʠʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ 

ɽʚʨʦʧʳ. 

ʉʇʙɻʇʋ ʥʝʩʸʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʥʘʫʯʥʳʭ ʩʪʝʧʝʥʝʡ ʙʘʢʘʣʘʚʨʘ, ʤʘʛʠʩʪʨʘ ʠ 

ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʟʘ ʢʦʥʪʨʦʣʴ ʠ ʦʪʯʝʪʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʚʦʟʛʣʘʚʣʷʝʤʦʛʦ 

ʜʨʫʛʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʊʘʢʞʝ ʉʇʙɻʇʋ ʠʛʨʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʤʝʞʚʫʟʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʟʥʘʥʠʡ, ʜʦʩʪʫʧ ʢ ʵʣʝʢʪʨʦʥʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ ʥʘʫʯʥʦʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ) ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ. ɹʦʣʝʝ ʪʦʛʦ, ʉʇʙɻʇʋ ʧʨʠʤʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʦʤ CENEAST, ʜʠʩʢʫʩʩʠʷʭ, ʩʝʤʠʥʘʨʘʭ ʠ ʜʨʫʛʠʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ. ʉʇʙɻʇʋ ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ʠ ʦʙʤʝʥʝ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ ʩʦʩʪʘʚʦʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʢʪʦʨʦʚ ʥʘʫʢ ʠ 

ʧʨʦʬʝʩʩʦʨʦʚ) ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʩʦʚʤʝʩʪʥʦ ʩ  ɺɻʊʋ ʨʝʘʣʠʟʠʨʫʝʪ 4-ʫʶ ɻʨʫʧʧʫ ʤʝʨʦʧʨʠʷʪʠʡ 

(ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʪʯʝʪʥʦʩʪʴ). ʂɻʊʋ ʧʨʠʥʠʤʝʪ ʫʯʘʩʪʠʝ ʚ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʥʘʫʯʥʳʭ ʩʪʝʧʝʥʝʡ 

ʙʘʢʘʣʘʚʨʘ, ʤʘʛʠʩʪʨʘ ʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ, ʩʦʚʤʝʩʪʥʦ ʩ  ʜʨʫʛʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʂɻʊʋ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʦʝʢʪʦʤ CENEAST, ʜʠʩʢʫʩʩʠʷʭ, ʩʝʤʠʥʘʨʘʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ʂɻʊʋ ʥʝʩʸʪ ʦʩʦʙʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʦʝʢʪʘ ʧʦʩʣʝ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ. ʂɻʊʋ ʪʘʢʞʝ ʠʛʨʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʩʝʪʝʚʦʡ ʤʝʞʚʫʟʦʚʩʢʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʪ ʦʙʤʝʥ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤʠ 

ʩʦʩʪʘʚʘʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʥʜʠʜʘʪʘʤʠ ʥʘʫʢ ʠ ʧʨʦʬʝʩʩʦʨʘʤʠ) ʚ ʮʝʣʷʭ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʣʷʤʠ ʜʣʷ ʫʯʘʩʪʠʷ ʂɻʊʋ ʚ ʧʨʦʝʢʪʝ ʩʣʫʞʘʪ ʦʙʤʝʥ 

ʦʧʳʪʦʤ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʪʝʭʥʠʯʝʩʢʠ ʦʧʨʘʚʜʘʣʠ ʩʝʙʷ ʚ 

ʚʝʜʫʱʠʭ ʚʫʟʘʭ ɽʉ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʫʯʘʩʪʚʫʝʪ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʥʘʫʯʥʳʭ 
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ʩʪʝʧʝʥʝʡ ʙʘʢʘʣʘʚʨʘ, ʤʘʛʠʩʪʨʘ ʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ, ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʦʝʢʪʦʤ CENEAST, ʜʠʩʢʫʩʩʠʷʭ, ʩʝʤʠʥʘʨʘʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ʊʘʢʞʝ ʄɻʀʋ ʫʯʘʩʪʚʫʝʪ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʦʙʤʝʥʝ ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ ʩʦʩʪʘʚʦʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʥʜʠʜʘʪʘʤʠ ʥʘʫʢ ʠ 

ʧʨʦʬʝʩʩʦʨʘʤʠ) ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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IN CENEAST PROJECT 

 

1. ɺʠʨʪʫʘʣʴʥʳʡ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʩʝʪʝʚʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ.  
ʈʘʟʨʘʙʦʪʘʥ ʚʠʨʪʫʘʣʴʥʳʡ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʩʝʪʝʚʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ 

ʟʥʘʥʠʡ) (ʨʠʩ. 1). ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʜʫʣʝʡ, ʤʦʜʝʣʴ 

ʩʪʫʜʝʥʪʘ, ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ, ʧʦʜʩʠʩʪʝʤʫ 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʷ, ʢʨʠʪʝʨʠʠ ʘʥʘʣʠʟʘ, ʵʣʝʢʪʨʦʥʥʦʝ 

ʧʦʨʪʬʦʣʠʦ ʠ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ɺʩʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ 

ʨʘʙʦʯʝʤ ʧʘʢʝʪʝ ˉ2, ʚʢʣʶʯʝʥʳ ʚ ʜʘʥʥʳʡ ʮʝʥʪʨ. 

 

ʈʠʩʫʥʦʢ 1 ï ɺʠʨʪʫʘʣʴʥʳʡ ʤʝʞʫʥʠʚʝʨʩʠʪʝʪʩʢʠʡ  

ʩʝʪʝʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪ 

ʕʪʦʪ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʳ ʜʘʸʪ ʧʘʨʪʥʝʨʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʩʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʚʟʠʨʘʷ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʩʦʟʜʘʪʴ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʚʩʝʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ-ʧʘʨʪʥʝʨʦʚ ʜʣʷ ʦʙʤʝʥʘ ʠʭ 

ʟʥʘʥʠʷʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʟʚʝʩʪʥʳʝ ʩʠʩʪʝʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ 

ʥʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʠʟʲʷʪʠʷ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ 

ʠʥʬʦʨʤʘʮʠʠ (ʨʘʟʜʝʣʦʚ, ʧʦʜʨʘʟʜʝʣʦʚ, ʘʙʟʘʮʝʚ) ʠʟ ʢʦʥʢʨʝʪʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʢʩʪʘ, ʥʝ ʠʥʪʝʛʨʠʨʫʶʪ ʝʸ ʚ ʩʦʟʜʘʚʘʝʤʳʝ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʩʦʭʨʘʥʷʷ ʩʚʷʟʴ ʩ 

ʦʨʠʛʠʥʘʣʴʥʳʤ ʪʝʢʩʪʦʤ), ʥʝ ʚʳʙʠʨʘʶʪ ʥʦʚʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʪ. ʝ. ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʨʘʟʜʝʣʦʚ/ʧʘʨʘʛʨʘʬʦʚ/ʘʙʟʘʮʝʚ ʦʪʜʝʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʩʦʟʜʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩʫʤʤʘʨʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʚʝʩʪʥʳʝ ʩʠʩʪʝʤʳ ʥʝ 

ʷʚʣʷʶʪʩʷ ʛʠʙʢʠʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʘ, ʪʘʢ ʢʘʢ ʫ ʥʠʭ ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʠʪʴ ʦʪʦʙʨʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ ʢʘʢ ʧʦ ʮʝʣʷʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʪʨʝʙʠʪʝʣʷ, ʪʘʢ ʠ ʧʦ ʦʙʲʝʤʫ 

ʠʥʬʦʨʤʘʮʠʠ. ɼʘʥʥʳʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʝʪ ʩʦʟʜʘʥʥʘʷ ʘʚʪʦʨʦʤ ʩʪʘʪʴʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʄʘʨʢʦʤ ʉʝʥʶʪʦʤ (Mark Seniut) ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʙʠʙʣʠʦʪʝʢʘ, ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪʩʷ ʥʠʞʝ.  

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʪʙʦʨʘ ʠ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʙʘʟʝ ʜʘʥʥʳʭ ʨʘʟʤʝʱʘʶʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʢʥʠʛʠ. 

ʇʦʪʨʝʙʠʪʝʣʴ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʨʨʝʣʷʮʠʠ ʚʚʦʜʠʪ ʚʘʞʥʳʝ ʜʣʷ ʥʝʛʦ 

ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʫʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʢʘʞʜʦʛʦ. ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʘʢʞʝ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʠʩʢʘ ʢʣʶʯʝʚʳʭ ʩʣʦʚ, ʚ 

ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʩ 

ʫʢʘʟʘʥʠʝʤ ʠʭ ʟʥʘʯʠʤʦʩʪʠ. ʇʦʩʨʝʜʩʪʚʦʤ ʢʦʨʨʝʣʷʮʠʠ ʚʚʝʜʝʥʠʷ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ ʫʢʘʟʘʪʴ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ 

ʠʩʢʦʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʟʥʘʯʠʤʦʩʪʴ. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ 

ʠʩʢʦʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ʅʘʧʨʠʤʝʨ, ʨʘʟʜʝʣʳ ʤʦʜʫʣʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ 

(ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʳʥʦʯʥʦʡ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʦʠʤʦʩʪʠ) ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʤʠ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʢʦʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʨʦʚʝʥʴ ʝʛʦ ʩʣʦʞʥʦʩʪʠ ʠ ʝʛʦ ʟʥʘʯʠʤʦʩʪʴ 

ʦʮʝʥʠʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʯʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʢʦʤʧʣʝʢʩʥʦ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʤʦʜʫʣʝ ʧʫʪʝʤ ʠʥʜʝʢʩʘʮʠʠ ʠ ʧʦʧʫʣʷʨʥʦʩʪʠ ʪʝʢʩʪʘ. ʀʟʚʝʩʪʥʳʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʩʠʩʪʝʤʳ ʧʦʠʩʢʘ ʥʝ 

ʷʚʣʷʶʪʩʷ ʛʠʙʢʠʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʦʚ, ʪʘʢ ʢʘʢ ʫ ʥʠʭ ʥʝʪ 
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ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʠʪʴ ʦʪʦʙʨʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ (ʫʯʘʱʝʛʦʩʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʦʣʠʪʠʢʘ ʠ ʪ. ʜ.) ʢʘʢ ʧʦ 

ʮʝʣʷʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʪʨʝʙʠʪʝʣʷ, ʪʘʢ ʠ ʧʦ ʦʙʲʝʤʫ ʠʥʬʦʨʤʘʮʠʠ.  

ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʝ ʚʳʧʦʣʥʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʪʙʦʨʘ 

ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ (ʨʘʟʜʝʣʦʚ, ʧʦʜʨʘʟʜʝʣʦʚ, ʘʙʟʘʮʝʚ ʠ ʜʨʫʛʠʭ 

ʯʘʩʪʝʡ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʠʭ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʥʝ ʦʙʨʘʟʫʶʪ ʘʣʴʪʝʨʥʘʪʠʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʧʨʠ ʫʯʘʩʪʠʠ ʩʘʤʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʩʦʭʨʘʥʷʷ ʩʚʷʟʴ ʩ 

ʦʨʠʛʠʥʘʣʴʥʳʤ ʪʝʢʩʪʦʤ), ʥʝ ʚʳʙʠʨʘʶʪ ʥʦʚʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʦʙʫʯʘʶʱʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʦʩʪʦʠʪ ʠʟ 

ʰʝʩʪʠ ʧʦʜʩʠʩʪʝʤ: ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʤʦʜʝʣʴ ʩʪʫʜʝʥʪʘ, 

ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʙʘʟʘ ʜʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ, ʧʦʜʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ ʠ ʛʨʘʬʠʯʝʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʝʥʴ 

ʦʙʫʯʘʝʤʦʛʦ ʧʫʪʝʤ ʚʳʩʪʘʚʣʝʥʠʷ ʦʮʝʥʢʠ ʠ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʤʝʶʱʠʭʩʷ ʧʨʦʙʝʣʘʭ ʚ ʟʚʘʥʠʷʭ ʠ ʩʧʦʩʦʙʘʭ 

ʠʭ ʣʠʢʚʠʜʘʮʠʠ. ʄʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʨʘʚʥʠʚʘʝʪ ʟʥʘʥʠʷ, 

ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʫ ʩʪʫʜʝʥʪʘ (ʪʝʩʪ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʦʙʫʯʝʥʠʷ), ʠ ʟʥʘʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʩʪʫʜʝʥʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ (ʪʝʩʪ ʚ ʢʦʥʮʝ ʦʙʫʯʝʥʠʷ). 

ɿʘʪʝʤ ʦʥʘ ʧʨʦʚʦʜʠʪ ʜʠʘʛʥʦʩʪʠʢʫ ʨʘʟʣʠʯʠʡ. ʧʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙ ʠʩʪʦʨʠʠ ʦʪʚʝʪʦʚ ʩʪʫʜʝʥʪʘ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ  ʠ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʴʥʳʝ ʠ 

ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʘ. ɿʥʘʥʠʷ ʩʪʫʜʝʥʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʩʫʤʤʠʨʫʶʪʩʷ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ. ʇʦʩʣʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʚʦʠʭ 

ʟʘʤʝʯʘʥʠʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʩʠʩʪʝʤʘ ʧʨʦʚʦʜʠʪ ʧʝʨʝʦʮʝʥʢʫ ʠ ʦʙʥʦʚʣʝʥʠʝ 

ʤʦʜʝʣʠ ʥʘʚʳʢʦʚ ʩʪʫʜʝʥʪʘ ʠ ʚʝʩʴ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ. ʇʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ 

ʦʮʝʥʠʚʘʝʪ ʠʤʝʶʱʠʝʩʷ ʟʥʘʥʠʷ, ʦʥʘ ʪʘʢʞʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʣʦʞʠʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʪʫʜʝʥʪʘ ʟʥʘʥʠʡ ʠ 

ʩʣʝʜʫʶʱʝʛʦ ʨʘʟʜʝʣʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʢ ʦʙʫʯʝʥʠʶ. 

ʊʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʩʣʝʜʫʶʱʝʛʦ ʚʦʧʨʦʩʘ ʪʝʩʪʘ, 

ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʪʚʝʪʦʚ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʚʦʧʨʦʩʳ. 

ʇʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʧʦʚʳʰʘʶʪ ʩʣʦʞʥʦʩʪʴ ʩʣʝʜʫʶʱʝʛʦ ʚʦʧʨʦʩʘ, 

ʥʝʧʨʘʚʠʣʴʥʳʝ ï ʧʦʥʠʞʘʶʪ ʝʝ.  

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 

ʠʤʝʶʱʠʤʠʩʷ ʨʘʥʝʝ ʟʥʘʥʠʷʤʠ (ʪʝʩʪ ʜʦ ʥʘʯʘʣʘ ʦʙʫʯʝʥʠʷ) ʠ ʢʦʥʝʯʥʳʤʠ 

ʟʥʘʥʠʷʤʠ (ʪʝʩʪ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʦʙʫʯʝʥʠʷ). ʄʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʪʚʝʪ ʷʚʣʷʝʪʩʷ 
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ʧʨʘʚʠʣʴʥʳʤ/ʥʝʧʨʘʚʠʣʴʥʳʤ ʠ ʧʨʝʜʣʘʛʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʣʠʪʝʨʘʪʫʨʫ 

ʠ ʤʫʣʴʪʠʤʝʜʠʘ ʧʦ ʚʦʧʨʦʩʘʤ, ʥʘ ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʘʥʳ ʥʝʧʨʘʚʠʣʴʥʳʝ 

ʦʪʚʝʪʳ. 

ʀʩʧʦʣʴʟʫʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʦʙʫʯʘʶʱʫʶ ʩʠʩʪʝʤʫ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝ ʥʫʞʥʦ ʦʙʥʦʚʣʷʪʴ ʪʝʩʪ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʙʫʯʘʝʤʦʛʦ. ɺʦʧʨʦʩʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʩʦʪʥʠ ʪʝʩʪʦʚ 

ʛʝʥʝʨʠʨʫʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ɹʘʟʘ ʚʦʧʨʦʩʦʚ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘʢʘʧʣʠʚʘʝʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: ʚʦʧʨʦʩʳ ʧʦ 

ʤʦʜʫʣʷʤ, ʚʦʟʤʦʞʥʳʝ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ, ʦʮʝʥʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʚʦʟʤʦʞʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ. ʅʝʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ç0è, ʧʨʘʚʠʣʴʥʳʡ ï ʢʘʢ ç1è; ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʦʪʚʝʪʳ ʧʦʣʫʯʘʶʪ ʦʮʝʥʢʫ 

ʦʪ 0 ʜʦ 1, ʩʣʦʞʥʦʩʪʴ ʚʦʧʨʦʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʝʜʳʜʫʱʠʭ ʪʝʩʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʜʨʫʛʠʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʩʩʳʣʢʠ ʥʘ 

ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʚʦʧʨʦʩʫ ʠ ʚʨʝʤʷ, ʦʪʚʝʜʝʥʥʦʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʪʝʩʪʘ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʦʙʫʯʘʶʱʘʷ ʩʠʩʪʝʤʘ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʧʦʤʦʛʘʝʪ ʩʦʙʠʨʘʪʴ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʯʠʩʣʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ ʠ ʜʠʘʛʨʘʤʤ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʰʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ: ʥʘʭʦʜʠʪʴ ʠʥʪʝʨʝʩʥʳʝ 

ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʚʝʜʝʥʠʝ ʩʪʫʜʝʥʪʘ; ʭʨʘʥʠʪʴ ʜʠʘʣʦʛ ʩʪʫʜʝʥʪʘ 

ʩ ʩʠʩʪʝʤʦʡ ʠ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩʠʩʪʝʤʳ ʩʦ ʩʪʫʜʝʥʪʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʥʘʢʘʧʣʠʚʘʪʴ ʧʦʣʫʯʝʥʥʳʡ ʦʧʳʪ ʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ 

ʧʨʝʧʦʜʘʚʘʥʠʶ. 

ʉʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ 

ʚʠʜʝ ʤʘʪʨʠʮ ʠ ʛʨʘʬʠʢʦʚ: ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʘʚʠʣʴʥʳʭ ʠ ʥʝʧʨʘʚʠʣʴʥʳʭ 

ʦʪʚʝʪʘʭ, ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʢʘʞʜʳʡ ʚʦʧʨʦʩ, ʩʢʦʣʴʢʦ ʨʘʟ ʩʪʫʜʝʥʪ 

ʤʝʥʷʣ ʦʪʚʝʪʳ ʥʘ ʢʘʞʜʳʡ ʦʪʚʝʪ ʪʝʩʪʘ ʠ ʪ.ʜ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʞʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩ ʦʮʝʥʢʦʡ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʪʚʝʪʘ, ʥʦ 

ʠ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʦʪʚʝʪ, ʠ ʢʦʣʝʙʘʥʠʷ ʩʪʫʜʝʥʪʘ ʧʨʠ ʚʳʙʦʨʝ 

ʦʪʚʝʪʘ. ʆʮʝʥʢʘ ʦʪʚʝʪʘ ʧʦ ʢʦʤʧʣʝʢʩʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʠʥʦʛʜʘ ʧʦʟʚʦʣʷʝʪ 

ʚʘʨʴʠʨʦʚʘʪʴ ʦʮʝʥʢʫ ʟʥʘʥʠʡ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʡ ʙʘʟʳ ʚʦʧʨʦʩʦʚ ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʝʩʪʳ ʥʝʩʣʫʯʘʡʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ 

ʪʝʩʪ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʦʧʨʦʩʦʚ, ʠʭ ʩʣʦʞʥʦʩʪʠ ʠ 

ʩʦʦʪʥʦʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʚʦʧʨʦʩʦʚ ʧʦ ʨʘʟʥʳʤ ʪʝʤʘʤ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʩʧʦʣʴʟʫʷ ʩʪʘʪʠʩʪʠʢʫ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʣʦʞʥʦʩʪʠ ʚʦʧʨʦʩʘ, ʩʨʝʜʥʝʤ 

ʙʘʣʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʛʨʫʧʧʝ ʠ ʩʚʦʝʤʫ ʤʝʩʪʫ ʚ ʨʝʡʪʠʥʛʝ ʜʦ ʠ ʧʦʩʣʝ 

ʦʙʫʯʝʥʠʷ. ʉʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦ ʩʣʦʞʥʦʩʪʠ ʚʦʧʨʦʩʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʦʩʪʳʝ ʚʦʧʨʦʩʳ ʧʝʨʚʳʤʠ, ʘ ʩʣʦʞʥʳʝ ï ʚ ʢʦʥʮʝ. ʊʘʢʠʤ 

ʞʝ ʦʙʨʘʟʦʤ ʦʪʙʠʨʘʶʪʩʷ ʪʝʤʳ: ʦʪ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʢ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, 

ʧʨʠʯʝʤ ʚʦʧʨʦʩʳ ʧʦ ʩʘʤʳʤ ʩʣʦʞʥʳʤ ʪʝʤʘʤ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʥʘʷ ʙʘʟʘ ʚʦʧʨʦʩʦʚ ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʚʦʧʨʦʩʳ ʪʝʩʪʘ ʥʝʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ; ʦʥʠ ʛʝʥʝʨʠʨʫʶʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʚʦʧʨʦʩʦʚ, 

ʠʭ ʩʣʦʞʥʦʩʪʠ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʦʧʨʦʩʦʚ ʠʟ ʨʘʟʥʳʭ ʤʦʜʫʣʝʡ. 

ɺʦʟʤʦʞʝʥ ʪʘʢʞʝ ʧʝʨʝʭʦʜ ʦʪ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʚʦʧʨʦʩʦʚ ʢ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤ. ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʙʦʣʝʝ 

ʧʨʦʩʪʳʭ ʢ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʪʝʤʘʤ, ʘ ʚʦʧʨʦʩʳ ʧʦ ʝʱʝ ʥʝ ʜʦ ʢʦʥʮʘ 

ʫʩʚʦʝʥʥʳʤ ʪʝʤʘʤ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ. 

2. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʘʩʧʝʢʪʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɸʥʘʣʠʟ ʨʝʘʣʠʟʫʝʤʦʛʦ ʧʨʦʝʢʪʘ ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʧʦ ʨʘʟʥʳʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʘʩʧʝʢʪʘʤ (ʨʠʩ. 2). ɼʘʣʝʝ, ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʧʨʦʚʝʜʸʤ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʢʫʣʴʪʫʨʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʝʢʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʧʦʜʨʘʟʜʝʣʝ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ Tempus ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʫʟʦʚ, ʦʩʦʙʦ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ ʧʷʪʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʢʨʠʪʝʨʠʝʚ: ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʤʝʥʝʜʞʤʝʥʪʘ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ. ɼʘʥʥʳʝ ʢʨʠʪʝʨʠʠ 

ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʂʨʠʪʝʨʠʠ ʷʚʣʷʶʪʩʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʦʭʚʘʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳ: 

ʧʝʜʘʛʦʛʠʢʘ, ʵʢʦʥʦʤʠʢʘ, ʤʝʥʝʜʞʤʝʥʪ, ʦʨʛʘʥʠʟʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʷ, 

ʢʫʣʴʪʫʨʘ ʠ ʪ.ʜ.. ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʨʠʪʝʨʠʝʚ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʘ ʤʦʛʣʘ ʙʳ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʘʩʧʝʢʪʳ ʦʙʫʯʝʥʠʷ ʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʜʦʙʘʚʣʝʥʥʘʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ; 

ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʫʯʝʙʳ 

ʠ ʦʙʫʯʝʥʠʷ; ʦʙʱʝʥʠʝ ʩʪʫʜʝʥʪʘ ʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ, ʜʨʫʛʠʤʠ 

ʩʪʫʜʝʥʪʘʤʠ ʠ (ʠʣʠ) ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʫʯʝʙʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʚ ʨʘʩʧʠʩʘʥʠʝ ʠ ʦʮʝʥʦʯʥʫʶ 

ʩʠʩʪʝʤʫ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ; ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʩʦ ʩʪʫʜʝʥʪʘʤʠ (ʦʮʝʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʦʪʚʝʪʳ ʥʘ 
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ʧʦʣʫʯʝʥʥʳʝ ʚʦʧʨʦʩʳ ʠ ʪ.ʜ.); ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʟʘʜʘʥʠʡ, ʟʘʜʘʯ ʠ 

ʦʮʝʥʦʢ ʠ ʪ. ʜ. 
 

 

 

ʈʠʩʫʥʦʢ 2 ï ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʢʘʯʝʩʪʚʝʥʥʦʛʦ  

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʘ 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʞʝʣʘʥʠʷ, 

ʧʦʪʨʝʙʥʦʩʪʠ, ʩʪʠʣʠ ʫʯʝʙʳ ʠ ʠʤʝʶʱʠʡʩʷ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʩʪʨʘʪʝʛʠʡ ʠ ʢʦʥʮʝʧʮʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʜʦʩʪʠʛʥʫʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʩʘʤʳʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ. ɾʝʣʘʥʠʷ, ʧʦʪʨʝʙʥʦʩʪʠ, ʠʤʝʶʱʠʡʩʷ 

ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʝʙʳ, ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʧʨʦʯʠʝ ʩʚʦʡʩʪʚʘ ʫ ʨʘʟʣʠʯʥʳʭ ʩʪʫʜʝʥʪʦʚ ʦʪʣʠʯʘʶʪʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʙʦʣʴʰʠʭ ʨʘʟʣʠʯʠʡ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʣʠʮ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʠ ʢʦʥʮʝʧʮʠʠ 

ʧʦʤʦʛʘʶʪ ʠʤ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ ʜʦ ʢʦʥʮʘ ʧʦʥʷʪʴ ʧʨʦʛʨʘʤʤʫ 

ʦʙʫʯʝʥʠʷ. ʈʘʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʪʝʭʥʦʣʦʛʠʡ, ʫʯʝʙʳ ʠ ʦʙʫʯʝʥʠʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʠʤʝʶʱʠʭʩʷ ʬʠʥʘʥʩʦʚʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʙʨʘʥʳ ʠʟ ʠʤʝʶʱʠʭʩʷ ʘʣʴʪʝʨʥʘʪʠʚ.  

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʇʨʘʚʦʚʳʝ 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ 

ɸʩʧʝʢʪʳ ʧʨʦʝʢʪʘ ʜʣʷ 

ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ  é 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʂʦʤʬʦʨʪʥʳʝ 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ  

ʕʤʦʮʠʦʥʘʣʴʥʳʝ 

 

ʊʝʭʥʠʯʝʩʢʠʝ 

ʄʝʥʝʜʞʤʝʥʪʠʯʝʩʢʠʝ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʉʦʮʠʘʣʴʥʳʝ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʂʫʣʴʪʫʨʥʳʝ 

ʇʦʣʠʪʠʯʝʩʢʠʝ 
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ʉʦʟʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ: ʧʦʚʳʰʝʥʠʶ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ; ʧʦʚʳʰʝʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʠ 

ʩʪʫʜʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ 

(ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʝʩʪʳ ʠ 

ʪ. ʜ.) ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʚʦʡ 

ʫʯʝʙʥʦʡ ʩʨʝʜʳ, ʛʠʙʢʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʤʝʩʪʘ ʠ ʚʨʝʤʝʥʠ ʫʯʝʙʳ, ʩ ʫʯʝʪʦʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʝʙʳ ʩʪʫʜʝʥʪʦʚ ʠ ʪ. ʜ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʟʜʘʚʘʝʤʳʭ ʤʦʜʫʣʝʡ ʤʦʛ ʙʳ ʚʢʣʶʯʘʪʴ ʚ 

ʩʝʙʷ ʘʩʧʝʢʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ. ʆʩʥʦʚʥʦʡ ʚʦʧʨʦʩ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠ 

ʨʝʩʫʨʩʳ ʜʝʡʩʪʚʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʨʝʜʩʪʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ? ɼʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ 

ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʯʝʤ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ʌʠʥʘʥʩʦʚʳʝ ʨʘʩʭʦʜʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʦʩʦʙʠʡ, ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʛʨʫʧʧʝ. ɺʦ ʚʨʝʤʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʦʡ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ), ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʨʘʙʦʪʳ 

ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʇʨʦʚʦʜʷ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʦʞʥʦ ʜʘʪʴ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ï 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠ ʩʨʝʜʩʪʚʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʥʦʚʥʳʤ ʮʝʣʷʤ ʧʨʦʝʢʪʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʣʠ ʦʥʠ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʮʝʣʝʡ ʧʨʦʝʢʪʘ? ʅʘʧʨʠʤʝʨ, ʠʥʩʪʠʪʫʮʠʷ, 

ʩʪʨʝʤʷʩʴ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʜʦʣʞʥʘ ʧʦʩʪʦʷʥʥʦ ʦʮʝʥʠʚʘʪʴ ʠʭ ʢʘʯʝʩʪʚʦ, ʩ ʫʯʝʪʦʤ 

ʧʦʞʝʣʘʥʠʡ ʠ ʞʘʣʦʙ ʩʪʫʜʝʥʪʦʚ. 

ʇʘʨʪʥʝʨʳ ʧʨʦʝʢʪʘ ʤʦʛʣʠ ʙʳ ʚʳʙʨʘʪʴ ʬʦʨʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: 

ʮʝʣʝʡ, ʧʦʣʠʪʠʢʠ ʠ ʩʪʨʘʪʝʛʠʠ ʠʥʩʪʠʪʫʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʳ 

ʦʙʫʯʝʥʠʷ; ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʩʦʥʘʣʘ 

(ʫʩʣʦʚʠʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʦʧʳʪ, ʩʦʩʪʘʚ) ʠ ʝʛʦ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʝʡ; ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; ʠʤʝʶʱʝʛʦʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ; ʠʤʝʶʱʠʭʩʷ 

ʧʦʤʝʱʝʥʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʝʩʫʨʩʦʚ, ʪʝʭʥʦʣʦʛʠʠ, ʤʥʦʛʦʦʙʨʘʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ; ʦʛʨʘʥʠʯʝʥʠʷ ʚʨʝʤʝʥʠ; ʩʪʦʠʤʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ; ʢʫʣʴʪʫʨʳ, ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʚ 

ʠʥʩʪʠʪʫʮʠʠ ʠ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ; ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʩʠʩʪʝʤʳ 

ʧʦʜʜʝʨʞʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʝʡ ʫʩʣʫʛ.  

ʀʥʩʪʠʪʫʮʠʠ, ʧʨʠʥʠʤʘʶʱʠʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ, ʩʤʦʛʫʪ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʛʠʙʢʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʩʪʨʝʤʷʩʴ ʣʫʯʰʝ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʧʦʩʪʦʷʥʥʦ 

ʠʟʤʝʥʷʶʱʝʡʩʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. 

ʉʪʫʜʝʥʪʘʤ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʧʝʨʩʦʥʘʣʫ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʪʝʭʥʠʯʝʩʢʘʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ, 

ʢʫʣʴʪʫʨʥʘʷ ʠ ʧʨʦʯʘʷ ʧʦʤʦʱʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʥʦʛʦʦʙʨʘʟʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ (ʵʣʝʢʪʨʦʥʥʳʝ 

ʢʥʠʛʠ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ ʤʘʪʝʨʠʘʣʳ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ 

ʦʙʣʘʩʪʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʟʘʜʘʥʠʷ ʠ ʨʘʙʦʪʳ, ʩʠʩʪʝʤʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ.). ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʪʫʜʝʥʪʳ ʙʳʚʘʶʪ ʦʯʝʥʴ 

ʜʦʚʦʣʴʥʳ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʦʤʦʱʴʶ. 

ʇʨʠʤʝʥʷʷ ʵʬʬʝʢʪ ʤʘʩʰʪʘʙʘ, ʧʘʨʪʥʝʨʳ ʧʨʦʝʢʪʘ ʤʦʛʣʠ ʙʳ 

ʩʦʚʤʝʩʪʥʦ: 

- ɺ ʩʨʝʜʩʪʚʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʦʣʴʰʝ 
ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʪʴ ʧʝʜʘʛʦʛʠʢʝ, ʵʢʦʥʦʤʠʢʝ, ʪʝʭʥʦʣʦʛʠʷʤ, ʬʦʨʤʘʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʢʫʣʴʪʫʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʶ ʦʧʳʪʘ 

ʣʫʯʰʝʡ ʧʨʘʢʪʠʢʠ. 

- ʆʧʠʩʘʪʴ ʷʩʥʳʝ ʠ ʧʦʥʷʪʥʳʝ ʧʨʦʮʝʩʩʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ: ʦʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʞʠʜʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʦʩʣʝ 

ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ (ʞʝʣʘʪʝʣʴʥʦ) ʠ ʚ ʢʦʥʮʝ ʧʨʦʛʨʘʤʤʳ 

(ʦʙʷʟʘʪʝʣʴʥʦ); ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʯʝʙʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ; ʦʮʝʥʢʘ 

ʫʩʧʝʭʦʚ ʫʯʝʙʳ ʠ ʦʧʳʪʘ ʫʯʝʙʳ ʩʪʫʜʝʥʪʦʚ; ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʟʘʚʝʨʰʠʚʰʠʭ 

ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ; 

ʦʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʞʠʜʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ; ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʨʦʝʢʪʝ ʦʙʨʘʱʘʝʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ 

ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʢʦʥʮʝʧʮʠʠ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ ʠ ʧʝʨʩʦʥʘʣʘ; 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʧʨʠʝʤʣʝʤʦʩʪʠ ʜʣʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʪʫʜʝʥʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʣʝʟʥʦʩʪʠ ʠ ʮʝʥʳ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʝʨʠʦʜ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʇʨʠʤʝʥʷʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʠʥʬʦʨʤʘʮʠʶ ʢʫʨʩʦʚ, ʤʥʦʛʦʦʙʨʘʟʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʠ ʪ.ʜ., ʘ 
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ʪʘʢʞʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʀʥʩʪʠʪʫʮʠʠ, ʧʨʠʥʠʤʘʶʱʠʝ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʝʢʪʝ, ʤʦʛʣʠ ʙʳ ʩʦʚʤʝʩʪʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʚʳʙʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ) 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ, ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ɺ 

ʥʘʩʪʦʷʱʝʤ ʧʨʦʝʢʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʩʪʫʜʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʳʧʦʣʥʷʪʴ ʛʨʫʧʧʦʚʫʶ ʨʘʙʦʪʫ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʤʥʘʪʳ ʜʣʷ ʜʠʩʢʫʩʩʠʡ, ʜʦʤʘʰʥʠʝ 

ʩʪʨʘʥʠʮʳ ʩʪʫʜʝʥʪʦʚ.  

ʇʨʦʚʦʜʷ ʠʪʦʛ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʨʦʝʢʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʫʣʴʪʫʨʳ, ʞʝʣʘʪʝʣʴʥʦ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ 

ʚʦʧʨʦʩ ï ʘʜʝʢʚʘʪʥʦ ʣʠ ʫʯʠʪʳʚʘʝʪʩʷ ʢʫʣʴʪʫʨʥʘʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ 

ʠʥʥʦʚʘʮʠʠ: ʷʩʥʳ ʣʠ ʠ ʚʟʳʩʢʘʪʝʣʴʥʳ ʫʩʪʨʝʤʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ 

ʦʙʫʯʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʫʣʴʪʫʨʳ 

ʦʙʫʯʝʥʠʷ; ʦʧʨʝʜʝʣʝʥʘ ʣʠ ʬʠʣʦʩʦʬʠʷ ʠʟʤʝʥʝʥʠʡ, ʥʦʚʠʥʦʢ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʩʪʠʪʫʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ; ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ (ʦʙʲʝʤʳ ʨʘʙʦʪ, ʫʩʣʦʚʠʷ 

ʧʨʝʧʦʜʘʚʘʥʠʷ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʯʘʩʪʠ, 

ʧʦʦʱʨʷʶʱʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʥʝʜʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʡ, ʟʘʱʠʪʫ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʤʦʪʠʚʘʮʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ) ʚ ʫʯʘʩʪʠʠ ʚ ʧʨʦʮʝʩʩʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ï ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩʪʫʜʝʥʪʘʤ ʟʥʘʥʠʡ, 

ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʫʣʴʪʫʨʳ ʦʙʫʯʝʥʠʷ, ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʝʡʰʠʭ ʠ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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SUSTAINABLE LAND USE  AND AREA DEVELOPMENT   

IN AN URBAN CONTEXT  

 

Introduction . It is difficult to deny the effect of the sustainable de-

velopment paradigm when looking back on the last 40 or so years. How 

would the world look without paradigms preoccupied with pollution con-

trol, energy saving or resource saving? Would we be flying cheerfully out-

side the balconies on James Bond type of one person helicopters? Would 

we have colonies on the Moon? In such a world we might not remember 

what the proverbial ósaving for a rainy dayô means. We probably would not 

have heard of ecological footprints, social cohesion, or reinvesting wisely 

either. Indeed, the future is yet uncertain, and we must take into considera-

tion the worst case scenarios when interpolating from the current situation 

marred by crises after crises, caused by irreversible decisions being made 

by blatantly ignorant and arrogant actors. On the other hand, we have some 

ideas of best case scenarios too, and the issue now becomes that of finding 

the most efficient paths towards reaching such situations.  

We do not know yet if the current global crisis is temporary or more 

permanent. Even if the former is true, we could argue that the damage done 

by the crisis has long lasting consequences for the producers, consumers 

and inter-mediators living off the real estate, building and land develop-

ment industries. There ostensibly will be fundamental changes in attitudes, 

demand and supply structures, markets, regulative measures and policy ini-

tiatives, and most certainly, directions taken by technological progress (e.g. 

Joss, 2011). What is then the correct course of action? It would be rather 

difficult not to see any such changes as integrated onto the broader sustain-

able development discourse which, in one way or another, focuses on the 

need to improve the usage of Earthôs resources ï natural, material and hu-

man alike. We need both more sustainably legitimate and financially sound 

behavioural models on all levels, ranging from the individual consumer and 

citizen, and the small firm, via local community and governance interests, 

to corporate strategies and government agendas.  

When we identify a global responsibility to improve this state of af-

fairs, a more particular set of questions arise. Can sustainable development 

legislation and policies designed for North American or European levels be 

applied for the circumstances of emerging economies and developing coun-

tries? To what extent is it reasonable to expect transfer of pragmatic ideas 

involving economic, environmental, social or cultural sustainability crite-
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ria? This paper looks at how urban sustainability goals, in particular with 

respect to cohesion and innovativeness of land use and area development 

decisions, can be approached in various institutional settings ranging from 

the western via the post-socialist to third world contexts. The reason these 

two goals are picked for scrutiny is that immediate effects of physical de-

velopment often do have social and economic knock-on effects on other ar-

eas of life and work, and in this picture both inequality and backwardness 

remains recurring problems to combat. 

This contribution represents an explorative phase of a broader re-

search undertaking, where propositions are fleshed out in both theoretical 

and policy oriented domains. When dealing with such a multifaceted con-

text as this, the definitions become crucial in order to avoid confusion and 

misunderstanding. Here the definition is about areas rather than individual 

buildings or plots. The areas comprise both new developments and existing 

neighbourhoods subject to revitalization. The definition of the sustainabil-

ity concepts in turn relates to the commonplace partitioning onto environ-

mental, economic, social and cultural dimensions, although these four di-

mensions are often overlapping and thereby producing synthetic categories 

such as ófunctionalityô. The problem concerns sustainability assessment of 

land use and locations for property development, in particular where hous-

ing areas, office parks and urban regeneration areas are considered. This 

also means a normative (albeit pragmatic) stance for this study; thus, a 

number of criteria of sustainability will be argued for (together with their 

counterarguments) and operationalized into an empirically testable frame-

work. The empirically testable framework is split into three city- and coun-

try-specific contexts: namely, for developed (or Western), post-socialist 

and low developed (i.e. developing) cases, respectively. 

A twelve point program for urban sustainability . A quick scan of 

the literature shows that, while the concept of sustainability might have been 

used already in the 1960s, the first serious academic debates about sustain-

able definitions emerged in the 1980s. For example, Shanmugaratnam 

(1990) lamented that the concept of sustainable development has multiple 

meanings, is in the danger of becoming overused and suffers from a too nar-

row definition of economic accounting systems. Despite improvements still 

some of this critique remains today (cf. Stßa, 2009; Manzi et al., 2010a,b; 

Colantonio and Dixon, 2011; Talen, 2011). Thus most of the issues at stake 

in the sustainability debate can hardly be considered completely recent phe-

nomena. Not even the social dimension is new even if it is the least theorized 

aspect of the paradigm. Already nearly two decades ago thinkers such as Lu-

per-Foy (1995) treated sustainability as an issue of intergenerational justice ï 

çjustice as fairnessè towards the next generation of consumers; he also sug-
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gested that a reduction in population levels is necessary to reach sustainabil-

ity (see also Varvarigos and Zacharia, 2011). 

Furthermore, an alternative perspective exists. Zuindeau (2006) asks 

whether taking the spatial dimension ï and not only the intergenerational 

one as is usual ï into account changes the challenges of reaching equity and 

efficiency related to sustainable development goals. Zuindeau points out 

the problem that the spatial distribution of sustainability hitherto has been a 

neglected aspect of sustainability as the emphasis has been more on how 

different actors cause effects in one particular territory and the conse-

quences this has. According to Zuindeau (2006) the problem for successful 

bottom up management of cities and regions is the cooperation across adja-

cent territories. Here especially vital is the cooperation among private sec-

tor actors in adjacent or adjoining municipalities.  

Drawing on the spatial (rather than the inter-general) approach, in a 

rather ad hoc way twelve broad issues surrounding the sustainability of ur-

ban land use and area development were selected. These are listed below 

starting from the most localised to the widest scale, based on various litera-

tures (urban sustainability, sustainable real estate, in particular) as well as 

anecdotal evidence. For the latter sources, the anecdotes are of two types: 

one, the presented uncritical opinions of the sustainability actors them-

selves, even if such are often to be dismissed as mere ówindow-dressingô ï 

it is our task as researchers to filter this information; two, reports of policy-

oriented studies carried out by supranational bodies who, while arguably 

not being completely objective either, at least employ commonly accepted 

research methods. The spatial scale is widened here as listed below: items 1 

to 3 are on the utmost micro-level pertaining to the building; items 4 to 6 

are meant to cover on-site development; items 7 to 10 operate at the 

neighbourhood level; items 11 to 12 concern a whole city/metropolitan re-

gion. We note also that the scales are overlapping depending on exact defi-

nitions of spatial units applied: items 7 to 10 could just as well stretch over 

a whole urban area. 

1. Energy efficiency in buildings (during their life cycles). 

2. Use of renewable energy in buildings (during their life cycles). 

3. Pollution control in building (during their life cycles). 

4. The quality of property products. 

5. The affordability of property products in relation to social diver-

sity arguments. 

6. The diversity of property products. 

7. The optimal density for a block or neighbourhood. 

8. Public transportation availability. 

9. Traffic pollution. 
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10. Social cohesion in the neighbourhood or city. 

11. Communicativeness in local or regional planning (governance 

transparency) 

12. Innovativeness of the region (economic sustainability, including 

financial transparency of corporations, and favouring local products and la-

bour). 

In practice many of the twelve points listed above are interlinked. 

The EU sustainability strategy for example focuses on climate change and 

clean energy, sustainable transport, consumption and production, conserva-

tion and management of natural resources, public health, social inclusion, 

demography and migration as well as global poverty. In the USA, in turn, 

sustainability is defined in the context of the óenvironmental justice 

agendaô according to which marginal and poor groups should not dispro-

portionately bear the costs of public or private activities or policies. While 

precise causal relationships are uncertain, policies to ameliorate the nega-

tive environmental and socio-economic externalities are necessary to en-

sure sustainable communities. (Manzi et al., 2010a,b) 

For the reason of space constraints, only a few of the effects can be 

focused on here. Hereafter the items 10 and 12 are picked for further scru-

tiny below (because of reasons explained in the introductory section). Fo-

cus on social cohesion and innovativeness only is justified in the sense of 

summarising many of the other items, notably items 6 and 7. 

Social cohesion in the neighbourhood or city. Apparently, times are 

difficult for planning when resource scarcity causes conflicts among values 

and goals. Challenges are so serious that we are stretched to go far beyond 

our comfort zones. Social problems in relation to inequality and use of re-

sources can only be solved when we are open to new possibilities. We must 

not forget that it is community values that are at stake when the times are 

strongly encouraging narrow minded individualistic thinking. This is not 

only about the poorest on the globe, but it is also challenging to sort the 

problems of those who were part of a western middle-class, but who subse-

quently have fallen from that due to unemployment, mortgage default or 

other personal crisis. Obviously, the key question is as to whose responsi-

bilities these are: the politiciansô, the NGOsô or the private sectorôs? It is 

furthermore to observe that the definition of social sustainability is far 

broader than the definition of social cohesion ï one of the two issues under 

scrutiny in this study. Social sustainability is referred to only in order to put 

the cohesion debate into a wider context.  

Social sustainability has been defined by Manzi et al. (2010a,b) in 

terms of social equity, access to resources, participation, social capital, hu-

man rights and exclusion. The key question posed by Manzi and colleagues 
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(2010b) concerns the competence of governments to steer partnerships and 

networks: are they well placed to incorporate a wider range of stakeholders 

in the delivery of urban processes (pp. 10-15)? According to Manzi et al. 

(2010b, p. 17), sustainable communities are defined by eight sectors ï the 

Egan Wheel model: governance, transport and connectivity, services, envi-

ronment, equity, economy, housing and the built environment, and social 

and cultural factors (cf. Allen and Lloyd-Jones, 2010). Moreover, while 

sustainability agendas [sic] neglect the political dimensions, evidence tells 

us that social sustainability levels are highest in egalitarian societies (p. 22). 

Manzi and colleagues (2010b) maintain that, despite conceptual flaws and 

practical difficulties, social sustainability is an important guiding principle 

for direction of policies and environment; furthermore, it is inseparable in 

relation to environmental and economic dimensions. The overall conclu-

sion of Manzi and colleagues (2010a) is that social sustainability requires 

investment and not only plans. In other words, economic innovativeness is 

likely to deliver social cohesion for the same territory and plausibly adja-

cent territories. 

Innovativeness of the region. The key to understanding the economic 

sustainability concept is to realise how incentives are set up to stimulate 

work, saving and reinvestment. Bryson and Lombardi (2009) purport that 

maximising short-term profits in residential development projects in cities 

leads to unsustainable development in the long run. Conversely, if normal 

profits are reaped and the remaining margins (i.e. the extra profits) are re-

invested wisely the longevity of the project ï an important precondition for 

sustainability ï can be enhanced. For example, the project developer in-

vests in bus stops, in more green features of the buildings and other area, or 

even in some innovations that improve the social and environmental sus-

tainability of the dwellings and residential areas. How to get private devel-

opers interested in financing non economic elements, however, will not be 

easy, as long-term economic strategies are required from them. This also 

requires good governance and designing apt institutions to direct the in-

vestments on the right track. In other words: economic sustainability must 

come before the social aspects discussed above and the more standardised 

or established environmental aspects. Thus it can be argued that, only after 

economic solidity is achieved, investment in social cohesion is affordable. 

This mode of analysis is consistent with the overall approach to urban sus-

tainability known as ecological modernization.  

Policy and practice. The general strategic discussions above high-

lighted the justification of different goals related to social cohesion and 

economic innovativeness at the level of urban areas. The questions con-

cerning the spatial and temporal extent of those goals have a variety of spe-
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cific policy-implications. Namely, it can be argued that in urban sustain-

ability issues the government has a twofold influence: partly traditional, 

through tangible infrastructure provision (public cost-benefit, measured us-

ing hedonic impact analysis) and partly more modern through cultural con-

sumption and image creation for city competition. From both roles it is 

possible to build a link to a variety of aspects related to residential and 

commercial property developments alike (see Lorenz et al. 2008). Below 

some current positions are discussed using some especially illustrative ex-

amples of promising policy suggestions already implemented (the selection 

of items is by no means comprehensive). 

When discussing the possibilities of planning and practice here 

pragmatic philosophy ï at least in the way presented by Holden (2008) ï is 

an option to consider. The issue, according to Holden is to integrate scien-

tific rationality and human experience. In other words, how to bridge the 

gap between ótough mindedô and ótender mindedô, óscienceô and óstoriesô, 

statistical and non statistical info, (hard) facts and ópluralityô, óscience and 

technologyô and ódemocratic practicesô and so forth (there are many termi-

nologies for the same kind of dichotomy). She asserts, quite concretely, 

that this gap should be overcome in planning and policy by pragmatic envi-

ronmental philosophy; otherwise it is impossible to move towards sustain-

able development in planning. While these are small steps, we need to start 

making them now, she points out. Citizens and experts need to be in an in-

teraction along the path towards sustainable development planning policy, 

she concludes. It is difficult to disagree: if we give a chance to both kinds 

of views, such a truly integrative approach to planning and sustainable de-

velopment is possible through a pragmatic proposition. (Holden, 2008) 

Interestingly Holden (2010) brings up some more critical points in a 

later paper, where she argues for engaging in interdisciplinary work, but 

with a qualification that reactionary and anti-sustainable voices should not 

be taken uncritically at face value. The reason for this ócritique of sloppy 

critiqueô apparently is a caveat that ought to be noted: Holden (2010) sees 

participation and governance as solutions for overcoming unfounded cri-

tiques levied at the sustainability concept. It is of course good to be scepti-

cal about the motivations of ónaysayersô. To give another example, Wild 

(2000) notes a controversy among sustainable development goals and 

strategies of local authorities in England. This is however a particularly 

pessimistic view, if one for example compare with the one purported by 

Holden (2008), above, where different views are combined pragmatically. 

The same pessimism can be found in the study by Williams and Lindsay 

(2007); these authors criticise the private sector in a rather spiritless manner 

for delivering sustainable buildings in England. Williams and Lindsay do 
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this despite their key observation being about the lack of relevant data on 

such buildings.  

Learning new procedures and management principles is often argued 

to be the key to urban sustainability (see Campbell, 2000; Ed®n et al., 

2000). The difficulty in all attempts to implement more sustainable land 

use policies such as New Urbanism or smart growth arises from the con-

frontation between ideals and market realities; this is specifically true 

within a suburban context (Grant, 2009). Especially in a suburban context a 

move towards the pragmatic philosophy purported by Holden above seems 

a promising venture. Moreover, it can indeed be argued that suburbs are 

even more problematic than sustainable development of distinguishingly 

urban areas ï ñthe unsustainable nature of existing American suburbsò is 

referred to as óelephant in the roomô by Cowan (2012). This is interesting 

to compare with Jones and Evans (2013, pp. 187-207), who cover the cor-

responding British suburban experience. 

Bailey (2010) champions the case of Community Land Trusts be-

cause of their creativity demonstrated in relation to financial viability mod-

els of sustainable housing provision in England. In doing so he argues for a 

more anthropocentric model rather than the eco-centric model that still to-

day dominates the sustainability debate. This suggestion also supports the 

importance attached to cohesion and innovativeness in the present study in-

sofar as citizen groups and people-centred institutions and organisations are 

put at the fore. The opportunities arising from land-use planning related 

community institutions (i.e. institutions that are neither public nor private) 

that manage real estate assets has also been discussed recently by Princeôs 

Foundation (2010) and Gerber and colleagues (2011). Elsewhere, using 

case studies from different parts of the world Allen and Lloyd-Jones (2010) 

show that the creation of neighbourhood friendly organisational frame-

works and processes is different in different neighbourhoods depending on 

how organisational issues are supported by asset management. 

The smart cities approach to sustainable development is also increas-

ingly considered in several countries including all EU member states. This 

approach is a ómixed bagô of strategies that go beyond technical improve-

ments, even though putting fibres so as to increase the internet accessibility 

of the whole community is a key part of it. Cases of Zurich and Edmonton 

are good to mention here, as in both cities such applications are already in 

use (Zurich: an application that synchronises ambulance services and an-

other application that reports potholes or broken street lights to the coun-

cil). It is about GIS mediated real time data transfer between user and pro-

vider; using sensors, satellite technology and mobile devices this technol-

ogy will be increasingly common in the future. (See Perspectives, 2013) 
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Openness is a precondition (including open data); when moving from 

public-private-partnership (PPP) to PPP with people (PPPP). In this genre 

ICT is seen as an enabler of innovation and thereby also sustainable 

growth. In particular, it helps in bringing in unemployed people without 

ICT skills (Open days 2010; see also Mitchell and Casalegro, 2008). How-

ever, White and colleagues (2010) argue that the impact of ICT on reaching 

social sustainability is far from straightforward and may even be counter-

intuitive. The crux of the argument here is that the travel reduction mainly 

concerns high income workers, and therefore ICT is likely to lead to a more 

divisive development than what one would intuitively assume. This is a 

counterargument to an assumed positive association between innovative-

ness and cohesion where gains in the economic domain generate progress 

in the social realm. This claim may indeed have some truth in it, but even 

so, the relationship between ICT and cohesion can be affected by innova-

tive procedures to a certain extent, as innovations can also possess social 

elements. Amidst constant development there is then a need to ótwitchô in-

novativeness towards a more socially cohesive ï or even better, socially 

sustainable track. 

Intelligent energy grids and district heating and cooling systems ide-

ally are innovations that use the sun, the wind and geo-thermal energy. The 

technology for managing energy-efficiency at the building level already ex-

ists at present, except that we still need innovation in relation to issues such 

as refurbishment of cultural heritage buildings and new high-rise buildings. 

Furthermore we need innovation at the district level. One suggestion is an 

óenergy-routerô for managing the large diversity of buildings in relation to 

energy performance. The key issue seems to be to run the network of con-

nected buildings and districts at the city level. This includes both a technol-

ogy aspect and a management aspect. (For more information, see Active 

house info, 2011; EC, 2010; Hamilton et al., 2010) 

Colantonio and Dixon (2011) note the increased significance of pri-

vate sector funding in the UK, where banks in particular, have become im-

portant investors in urban regeneration projects. As a consequence, the 

business strategy of the large private sector actors is to tap into underser-

viced markets in the inner city (this being in the US and UK context of run 

down inner city). This way seen, it could be concluded that investment in ur-

ban regeneration areas are no longer ónicheô but mainstream economic activ-

ity. Either side ï public or private ï can own the developable land during the 

process of regeneration. Normally, the private partner puts 50% in equity 

(i.e. takes a loan against collateral) whereas the public pays 50% in cash or 

assets (including land). Colantonio and Dixon nevertheless lament the ab-

sence of similar evaluation metrics or measures for social sustainability as 
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with its environmental and economic ócousinsô ï yet such innovation would 

be crucial to evaluate the óbest practiceô and bring the literature and para-

digm forwards. The overall argument here is that urban regeneration has a 

strong social aspect ï much concerning the requirement of cohesion, but it is 

also true that the UK needs private investments to an increasing extent. 

When examining various possibilities for sustainable urban centred 

innovations, when evaluating the sustainability of urban regeneration in the 

UK Jones and Evans (2013), argue that the appropriate definition of sus-

tainability requires a ótriple bottom lineô. This is a basic concept where sus-

tainability in all three general dimensions is reached (Cf. Dixon, 2007).
 

This view is stricter than a partial view that only requires one or two di-

mensions ï in a shortcut analysis often ógreenô building is made synony-

mous for sustainability. This can be blamed on the absence of datasets and 

indexes, but also on the vague consensus regarding different definitions. 

Jones and Evans (2013) conclude that while commonly elements such as 

mixed use and social integrated as seen as key criteria for considering any 

regeneration scheme sustainable, even these elements are debated or ques-

tionable. Nevertheless these authors see great potential in urban regenera-

tion to deliver holistic goals of sustainability. We can also see that in the 

UK the discussion on sustainable urban regeneration is divided into two 

rather different realms: whereas Colantonio & Dixon regard investment the 

key, Jones and Evans consider planning the core mechanism here. 

Another type of question concerns the relationship between ecology 

and other dimensions within urban governance and planning. In Sweden 

positive experiences are recorded, especially the city of ¥rebro is consid-

ered a success. Indeed, biodiversity considerations are incorporated into the 

planning practice in Sweden. However, this is only at the comprehensive 

plan level, which generates problems on a more detailed scale. As a solu-

tion a new concept, óurban landscapeô, is suggested. (Erlander et al., 2005)  

This selection of exemplifying policy tools illustrates the relation-

ships between innovativeness and cohesion. This brief literature review 

suggests that, to a certain extent, the concepts brought up in the theoretical 

discussion are alive and well in practical and policy agendas. In this vein, 

some more specific examples of institutional and geographic circumstances 

are presented next. The discussion is partitioned into three parts depending 

on whether the focus is on western, post-socialist or lower developed coun-

try issues. 

Context dependent sustainable urban property management 

functions. Some examples or cases from western countries. In general, in 

Continental Europe plenty of innovative schemes exist where private and 

public actors are encouraged to work in tandem, for example, in a smart 
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city framework discussed in the previous section. In Germany and Austria 

it has been found that cities can become sustainable naturally ï so not so 

much in response to policies or directives, but rather through the óintrinsic 

logicô meditated through local actors (Fendt, 2010; Pessina and Scavuzzo, 

2010). One of the best examples of this approach is the Smiley West hous-

ing scheme situated in Karlsruhe, Germany. This is an actively touted sus-

tainable property development that is established and completely run by its 

residents, who are owner occupiers. The idea is that the residents build a 

spontaneous trust and community among themselves, and that this enables 

further uptake of potentially sustainability enhancing innovative ideas. 

As an opposite of such bottom-up processes, the Dutch system relies 

on more top-down managements. The Red-for-Green mechanism is in-

creasingly used in Dutch spatial developments. When we talk about eco-

nomics sustainability, this Dutch practice of land development is a case in 

point: an ear-marked value capturing of the profitable parts of a new urban 

development project is subsequently used for financing unprofitable parts 

of spatial developments such as landscape and hazards management as well 

as social arrangements (Goetgeluk et al., 2005; de Wolff and Spaans, 

2010). Indeed the policy frameworks can be considered rather flexible in 

the Netherlands. Here it is however reason to note that this policy represent 

New Public Management in the sense that the shares of duties and benefits 

among the participants in the PPPs are defined by contracts. 

In the following the UK and Nordic countries are selected as exam-

ples of sufficiently different circumstances within urban sustainability. Yet 

on a general level these countries are similar insofar as their sustainability 

policies rely heavily on regulation. In the UK adaptable or successful de-

velopers have emerged since the late 90s, notably Urban Splash, igloo, ISIS 

and English Partnerships. For example, igloo Development Corporation 

recognises different elements for different professional or cultural groups 

of people, and, in doing so, indirectly, accept that there are different char-

acters of a place. The fact is that value systems change, and as a conse-

quence, also the basis for price premiums (and discounts) changes, for ex-

ample in relation to energy and social issues.  

In the Nordic countries, in contrast, the lack of population pressure 

has thus far meant a lesser urgency to implement sustainability agendas: 

when current resources suffice the need to look for alternative solutions 

that would involve cooperation between private and public spheres is not 

urgent as it is in other European circumstances. However, differences in 

practice and research are huge between these countries too (see Ed®n et al., 

2000). Especially in Norway a rather rigid system of spatial planning and 

land use regulation is in place. The municipality still has a negative, regu-
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lating attitude to new building by private parties, even if some cooperation 

takes place. Incidentally, Norwegian planners are found to be more scepti-

cal to private developers than in Spain, Sweden, The Netherlands or even 

USA (Sager, 2010). Here the tendency is that conflicts arise in any particu-

lar land use or development issue between public and private actors. There-

fore it is fair to conclude that the uncritically positive sustainability evalua-

tion of these countries is a common misconception. Nevertheless, some in-

novative tools are developed in Sweden such as the óurban landscapeô con-

cept in plans meant to secure urban biodiversity, as discussed in previous 

section (see Erlander et al., 2005).  

Another common misconception concerns USA; in some circles lib-

eral markets and sustainable development are intuitively seen as incom-

patible goals. The fact is however that few countries are as innovative with 

respect to sustainable development agendas as USA. In particular, here 

New Urbanist developers have actively pursued sustainability related moti-

vations, as documented by Deitrick and Ellis (2004), Grant (2009), Larsen 

(2005), Morrow-Jones, Irwin & Roe (2004) and Song and Knaap (2003). 

Furthermore, currently sustainable growth management is being intro-

duced; in particular, Floridaôs Optional Sector Planning (OSP) approach is 

seen as a promising in safeguarding sustainable management of growth 

(see Chapin, 2012). Other countries with promising track records in sus-

tainability evaluations include Canada, Australia and New Zealand. For ex-

ample, in Australia the sustainability of the residential sector has been in-

vestigated by Robinson and Edwards (2009) and Crabtree and Hes (2010). 

Grant (2009) discusses the Canadian experiences (based on cases of 

suburbs in three cities in different parts of Canada) with respect to more 

sustainable planning of suburbs. She concludes that, while it is unavoidable 

that economizing on land costs is likely to trigger higher densities, devel-

opers nevertheless have powers to challenge planning principles related to 

form and function. However, the real problem here is the weak political 

commitments and market pressures which make creating accessible and 

open communities difficult, Grant argues. 

The CLT and urban regeneration tools discussed in the previous sec-

tion also represent advanced practices within a sustainability realm. Opti-

mistically considered, all these experiments to a certain extent connect to 

cohesion and innovativeness as well as to other kinds of sustainability ide-

als. However, these models typically are designed for and established in the 

developed country context. For example, Colantonio and Dixon (2011, pp. 

215-216) are rather Eurocentric in their assessment of such transferability 

of socially sustainable urban regeneration models. The issue concerns the 
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validity of generalizing across regions of different levels of development. 

(We come back to this later.) 

An interim conclusion can now be drawn about the experiences from 

what we refer to as the ódevelopedô or ówesternô urban circumstances. Here 

the most positive evaluations of sustainability are for those cases where the 

private sector drives the development. This is thanks to the ability of pri-

vate actors to constantly seek new opportunities to generate economic sur-

pluses from which social and environmental amenities subsequently can be 

financed. True sustainability furthermore requires the combination of spon-

taneous bottom-up processes with innovative incentive schemes of top-

down character. Thus the policy level is not to be forgotten when dealing 

with this context. 

Extreme unsustainability and how to combat it in the post-socialist 

context. The post-socialist context shows several educational cases in point 

where learning from mistakes is possible at least in theory. When consider-

ing the CEE case of sustainability actions vis-a-vis the actual environment, 

V§s§rhely (2006) notes that the path embarked upon after the transition, 

namely, having local responsibility, instead of any state involvement in 

sustainable development, turned out to be an over-ambitious plan. The 

problems were of two kinds: lack of finance and lack of knowhow. The lat-

ter problem could be alleviated by educating professionals. In particular, 

the issue was about ñhow to copeò ï that is to say, as to how to revert the 

ñtragedy of the commonsò. Elsewhere Gul§csy and colleagues (2006) argue 

that sustainability and environmental policy should pay attention to deci-

sion-making in relation to individual persons. 

Even when dealing with relatively developed CEE circumstances 

gross inaptness in these issues is observable. To give an illustrative exam-

ple, until 2001 the Czech Republic lacked a sustainable development strat-

egy. Even the research on sustainability was not rooted in fundamental 

theoretical issues such as ecological footprint or environmental space. 

However, the floods 2002, worst in 150 years made people aware of these 

issues. As a consequence, the ñcatastrophic formò theory of ecological 

footprint and environmental space begun to replace the traditional ñnon-

catastrophic formò theories. This enticed an inventory of ñwhat possibly 

can happenò and ñhow to prepare for that situationò which is a vital ele-

ment of sustainability. (MezŚickĨ, 2006) 

Vaishar and Green-Wootten (2006) assert that sustainable develop-

ment requires more local and less state interference, the former being an 

ideal and the latter the result of the past. They purport the regional level as 

the most feasible level of action, this based on best practice from Moravia 

(one of the two main regions that together constitute the Czech Republic). 
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Furthermore, the sustainability of a given region ought to be informed on 

interdisciplinary research, they conclude. On the other hand, it is to note 

that, in general, the ñEastern European miserablist literatureò established 

since the mid 1990s much has undermined any attempts to constructively 

evaluate the institutional and cultural legacies, where contemporary deci-

sion makers must act based on their rather reserved attitudes, individualistic 

values and harsh economic realities (cf. Lad§nyi, 1993; Heged¿s et al., 

1994; Kov§cs, 1998; Silhankova et al. 2011). 

Here recent evidence by this author from two Hungarian cities (Buda-

pest and Szeged) can serve to indicate some of the argumentation and further 

research questions surrounding sustainable urban development. In Budapest 

the results indicated cultural heritage playing a role insofar as old well main-

tained buildings and blocks clearly function as a positive impact on the daily 

life of locals; heritage also is a ómagnetô for those coming from further afield 

including tourists. This is not to say that more obvious sustainability features 

are absent; only that they are not distributed uniformly across the whole ur-

ban or suburban space. In Szeged in turn the issue was more about green di-

mensions, mixed use, moderate density, walkability and easy use of bicycle, 

and public transport and other rather unquestionable features of urban sus-

tainability. The conclusions furthermore suggest that a relatively well-

developing regional city such as Szeged might be more successful in gener-

ating sustainable urban housing market locations and micro-environment 

than a capital city such as Budapest. (See Kauko, 2013). 

The corollary here is that we really should not forget the economic 

sustainability dimension even when we move away from typically western 

urban contexts. In other words, unless a given real estate sector, in a given 

place, becomes marketable for individual owners/renters, project develop-

ers and institutional investors, the market development trend remains un-

sustainable. From this follows that, while it is important that government 

regulation, public policy and planning issues are the keys to successful 

post-socialist urban transitions, the economic context ï thus the private sec-

tor investment and industry perspective ï cannot (at least not in the imme-

diate term) be played down at the expense of other issues such as social co-

hesion or cultural values. First, a ómature marketô needs to be set up for res-

idential transactions and building. Then government sets the apt institutions 

and policies to support such market development. Finally, sales of new de-

velopments and renovated stocks will bring profits and these profits need to 

be directed to long term investment in affordable homes, landscaping and 

other infrastructure. There really is no other way to embark on a positive 

spiral of urban housing quality development for this group of countries. 
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Urban poverty issues of underdeveloped regions. Purely financial-

economic aspects notwithstanding, as billions of poor are excluded from 

access to productive resources it is justified to speak about a social bubble 

based on poverty and inequity. Currently the top 20
th
 percentile of the 

worldôs population by income consumes 60 times more than the 20
th
 per-

centile in a time when humankind faces the environmental harm and re-

source shortages. While all these problems could in principle be mitigated, 

in the aftermath of the financial collapse world leaders lost a major oppor-

tunity to allocate a much larger share of the investments to green invest-

ments instead of mainly propping up the banks and promoting unsustain-

able consumption. Even economically less fortunate consumers can how-

ever be encouraged to behave more sustainably economically, socially and 

environmentally, as they too are stakeholders when it comes to sustainable 

development. It can be argued, however, that, in doing so, the current third-

world subsidising practice needs to be replaced with a practice that triggers 

innovation at the grass-roots level (Munasinghe, 2010). 

In this context two recent issues attract attention: 

- Social sustainability: Millennium Development Goals (MDG, 

1999) have, despite the best intentions of the UN, not managed to over-

come the difficulty of distributing the funds to the local level ï much of the 

transfers seem to get stuck at a national level due to corrupt middle-men 

and general ineffectiveness of procedures (Satterthwaite, 2008). Satter-

thwaite (2003) has criticised MDG for neglecting the urban setting ï par-

ticularly the reliability of the statistics applied.  

- Economic sustainability: as long as informal property rights 

are not formalised (i.e. registered in the cadastre system in such a way that 

they can ï in the spirit of Hernan de Soto ï be used as collateral for loans), 

the weakness of the property rights raises transaction costs and thereby 

hinders development; this is the NIE argument (Mooya and Cloete, 2007). 

According to Mohan Munasinghe (keynote speech, 2012) the prob-

lem is that, while currently 80% of the global consumption is done by the 

rich, at the same we are promising prosperity to the poor despite having al-

ready reached our global carrying capacity. We can solve this problem us-

ing two tools: (1) governments push businesses towards the right direction; 

(2) bottom-up processes, i.e. spontaneous activity (reduce energy, carbon 

neutrality etc) need to be encouraged. He continues by outlining the ñSus-

tainomicsò conceptual framework: how to get the poor countries to develop 

sustainably, by creating economic livelihoods, instead of giving handouts 

to the poorest. We would start with creating a few sustainable producers; 

then creating a few sustainable consumers; finally, make these groups sup-

port each other in a sustainable market. The essence of this approach is to 



68 

establish bottom up business activity that does not expect financial handout 

policies. 

Unfortunately, in much of the current discourse of human geogra-

phers, these issues are dealt with in a rather black and white manner that 

hinders any constructive development approach in the above suggested 

vein. For example, Potter and colleagues (2012) categorically blame ómod-

ernityô and neo-liberalism as its particular contemporary form for every 

problematic development manifestation in the global south. (In particular, 

the óWashington consensusô receives heavy critique from these authors.) 

However, after the discussion on the post-socialist context above, one 

might be sceptical towards any sustainability merits of such politically bi-

ased views. What about corrupt and incompetent political and economic 

leaders of local regimes in developing countries? And what about their in-

ability to develop functional logistics systems and financial mechanisms 

required for a truly entrepreneurial local culture to take off?  

Moreover, Potter and colleagues do not have much trust in sustain-

able development policy which they in general terms consider incoherent 

and inefficient. They write that ñthe plight of the global Southôs poorôs ma-

jority does not feature prominently among the global goals of contempo-

rary sustainable developmentò (p. 108). This highlights the limitations of 

the neo-Marxist approach to deal with challenges of a modern sustainabil-

ity agenda. The view put forward of the current paper is that, while a zero 

sum game with an inbuilt destructive automata of capitalism in the sense 

postulated by the neo-Marxists clearly is an invalid conclusion, the sustain-

ability of capitalism depends on the education of consumers and profes-

sionals as well as on the implementation of smart regulations and economic 

incentives. Obviously, the issue is to validly criticize neoliberal govern-

ment policies. The proposition here is to replace this antagonism between 

neo-Marxists and neoliberalists with a genuinely sustainable development 

view in relation to institutional, evolutionary, ecologic and complexity eco-

nomics and human behaviour (see Foxon et al., 2012). 

Summarizing: Towards an empirically testable framework. Figure 1 

summarizes the three country- and city-specific urban development and 

sustainability contexts put forward above. The developed (or Western) type 

of cases comprises the starting point and benchmark for the other two 

cases. Here it is assumed ï based on the literature and best practice ï that 

by sustaining the optimal preconditions for the market to trigger private in-

vestment activity within a favourable institutional framework also the so-

cial and cultural spheres will gain in the long run (akin to the case of late 

Medieval Florence). On the other hand, the discussion above has shown 

that, while the same applies: economic surplus being the source for financ-
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ing the social (and cultural) arenas, the need for government steering is 

stronger in the post-socialist and LDC cases. This is due to their lesser 

market maturity levels. Furthermore, as long as market structures are yet at 

an early stage of development it is important that also experiences from the 

more social agendas are used to consult the more economic agendas in a 

constant feedback process, and not only in the direction from economic to 

the social. That is to say, policy discourse is developed through trial and er-

ror and through learning by doing. Here obviously experiences from both 

western and post-socialist contexts are of valuable use in informing how 

the LDC system on a case by case basis is to be set. 

econ soc

econ soc

econ soc

Markets and private 

investment first

Regulation and public policy 

first

Investment

Consulting

Developed/Western context

Post-socialist context

LDC (developing) context  

Figure 1 - Empirically testable framework for the three cases  

of urban development and sustainability 

Conclusions. A constructive approach to evaluate the sustainability 

in an urban land use and area development context would be welcome. The 

broader issue here is about providing services that are not only green but 

preferably also sustainable in other ways ï the social dimension in particu-

lar is worth considering. While the point here is about incremental changes 

rather than óone grand planning visionô, the further issue concerns how the 

economic sustainability can generate environmental and social sustainabil-

ity with view on long-term developments. The solution to this lies in de-

signing an economic long-term strategy; the issue at stake is about making 

the buildings and neighbourhoods more sustainable, or just greener, by re-

investing the profits made from developments. When that is carried out 
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consistently over the built environment of a whole urban area together with 

apt incentives and regulations set on national, regional and local levels, to-

gether with capacity building through participatory procedures we are able 

to confirm patterns of sustainable urban development at the level of blocks 

and neighbourhoods. 

To steer the investments on a sustainable track can be argued to be 

more important than the government regulations in relation to sustainabil-

ity, as these tend to be outmoded quickly, and the private sector in general 

has better chances to improve the quality as well as to handle risks. While it 

is reasonable to assume that even government structures will eventually 

adapt to sustainability criteria, the immediate aims are likely to be more of 

óbottom-upô than ótop-downô character. The arguments put forward in this 

contribution suggest that the most sensible approach is to look at how or-

ganic change (i.e. change that happens more continuously and incremen-

tally, as a result of market based processes), as opposed to government in-

duced change (i.e. change that is the result of policy/poltical actions ï spe-

cifically targeted or as externalities otherwise), is possible by convincing 

investors, developers and homebuyers about the needs to engage in sustain-

able strategies. While this is not to deny a role for government, this role is 

however largely in stimulating ï rather than regulating or direct provision 

of ï conversions, refurbishments and new developments into sustainable 

modes. The pivotal issue is in other words about educating the mass of real 

estate actors to voluntarily apply sustainability thinking. 

The low developed circumstances are of course particularly challeng-

ing in this respect. Until c. ten years ago the old development paradigm was 

about feeling pity and thinking of ways to help the global poor. Today, it is 

about including them into the business activity ï to look at them from a 

business perspective. The rationale is to create value for this business activ-

ity and value for the people who live in poverty but can increasingly en-

gage in this business activity. Munasingheôs idea of setting up the contex-

tual frameworks and preconditions for exchange rather than continuing 

with financial subsides is the key here. When demonstrating the local op-

portunities for economic gains one problem however is to convince those 

trained in Marxist ideology; the conventional wisdom of development stud-

ies obviously shifts the blame on former colonial powers, multi-national 

corporations and global financial capitalism rather than looks at the barriers 

resulting from institutional and cultural factors, most notably substandard 

logistics systems, corruption and destructive local customs and practices ï 

despite the fact that these countries gained independence already over half 

a century ago. Thus it can be argued that, a critique of neoliberal politics is 

necessary but does not equal following a neo-Marxist approach. 
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It is evident that the successful implementation of sustainable urban 

development requires first and foremost private investments that are chan-

nelled transparently, innovatively and with long-term goals. Moreover, to 

support this aim a certain degree of government involvement is also re-

quired. Economic sustainability ï and by implication innovativeness ï is 

essential for any development if the strategy is to set up a functioning local 

market and community system. After the economic sustainability is secured 

the next issue becomes that of how to channel the funds to generate social 

and environmental sustainability. The social dimension ï including issues 

relating to social cohesion ï is the less explored dimension of the two, as it 

needs more exact definitions than what currently is used for policy evalua-

tion (cf. Bramley et al., 2009; Allen and Lloyd-Jones, 2010; Manzi et al., 

2010a,b; Colantonio and Dixon, 2011). 
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TIME SERIES ANALYSIS  OF HOUSING PRICES IN POLAND 

 

1. Introduction. Real estate market establishes firm base for transac-

tions concerning the buying and selling of land, buildings, houses etc., op-

erating at the intersection of mutually related areas of law, economic, social 

and political activities. It has roots in current micro-, and macroeconomic 

reality, but is additionally subjected to a large variety of external stimuli. 

The real estate market can be defined at different levels of accuracy, sub-

ject to the purpose of the description, the applied criteria, the adopted refer-

ence standards and the required degree of precision. 

The real estate market is a system of cross-related market partici-

pants who offer and exchange properties by transferring the rights to own 

and use that property under specific market conditions (Kağkowski 

2003,Beğej 2013). The real estate market is a very important element in the 

development of a country and market driven economy, as well as a factor 

influencing society's prosperity and satisfaction.  

The environment of the real estate market is determined by econom-

ic, spatial, social-economic and other surroundings. Even the smallest of 

changes may result in a random change in other elements of the system, 

completely altering the relations and dependences occurring in the market 

(WiŜniewski at al., 2011). According to ForyŜ (2011) the development of 

the real estate market is closely connected with economic and social devel-

opment. It is also both a cause and effect of many social and economic 

phenomena.  

The fulfilment of housing needs is one of the fundamental human de-

sires. According to Maslov's hierarchy of needs housing satisfies the basic 

physical requirements for safety and survival as well as the need for social 

contact, esteem and self-actualization. Housing fulfils a broad spectrum of 

needs, which implies that the property market, where housing resources are 

transferred, affects the behaviour of individuals as well as the entire society. 

In most European real estate markets, in the last decade, rapid 

changes in property prices, both upward and downward, were observed. 

Those fluctuations can be attributed to changes in economic and social fac-

tors that affect the property market.  

The study analyzed changes in the sale prices of residential apart-

ments settled in the Warsaw and Krakow and the similarity of those two 

main local real estate markets in Poland. We choose the analyses period 
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from 2006 till 2013, because during this time there was a sudden increase 

and slowly decrease of real estate's prices.  

2. Theoretical aspects of time series analysis 

Time-series analysis we can call as the application of mathematical 

and statistical tests to any set of time-varying data, both to quantify the 

variation itself, and to use that variation to learn something about the be-

haviour of the system. Time series analysis can be useful to see how a 

given asset, security or economic variable changes over time or how it 

changes compared to other variables over the same time period. We can say 

that time series establish relations between cause and effects. Time series 

analysis refers to observations on a variable that occurs in a time sequence. 

According to Chatfield (2009) a time series is said to be continuous when 

observations are made continuously through time. The adjective "continu-

ous" is used for series of this type even when the measured variable can 

only take a discrete set of values. A time series is said to be discrete when 

observations are taken only at specific times, usually equally spaced. The 

term "discrete" is used for series of this type even when the measured vari-

able is a continuous variable.  

An analysis of a single sequence of data is called univariate time-

series analysis. An analysis of several sets of data for the same sequence of 

time periods is called multivariate time-series analysis or, more simply, 

multiple time-series analysis. 

Mostly these observations are collected at equally spaced, discrete 

time intervals. The time series movements of such chronological data can 

be resolved or decomposed into discernible components as trend, periodic, 

cyclical and irregular variations. A basic assumption in any time series 

analysis is that some aspects of the past pattern will continue to remain in 

the future. We can assume that information about the past is available in 

the form of numerical data. 

Fluctuations in time series may be divided, according to their dura-

tion, into: development tendencies (trends), random fluctuations, seasonal 

fluctuations and cyclical fluctuations (Trojanek 2013); 

- development tendencies (trends) refer to long-term, regular 

change trends (growth or decline) of a particular variable under study. 

Trends may be used to illustrate the development tendency of a process, 

which facilitates the retrospective description of a given phenomenon in 

time. 

- seasonal fluctuations are those changes in the intensity of busi-

ness activity that take place throughout a calendar year and result from 

phenomena directly or indirectly connected with the seasons of the year. 

These fluctuations recur with high regularity over a certain period of time, 
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which is not longer than one calendar year. 

- random fluctuations result from quite unspecified random causes, 

which are not related to the essence of a given phenomenon. 

- cyclical fluctuations are those recurrent changes in business ac-

tivity which are reflected in the expansion or shrinking of this activity 

along the trend line.  

The implementation of time series analysis has two main objectives. 

The first one is to detect the nature of the observed phenomenon, while the 

second goal is predict the future value of the studied phenomenon. 

4. Data description and analysis 

The researches was conducted in two main Polish towns - Warsaw 

and Krakow. These are the largest, in terms of population, local housing 

markets in Poland. Warsaw is located in the central part of Poland and is a 

capital of the country with more than 1.7 million inhabitants in the area of 

over 500 km
2
, while Krakow is located in the southern part of the Poland 

with more than 700 thousand inhabitants in the area of over 300 km
2
. 

Changes in average real estate prices (per square meter) of residential 

apartments were studied in the period between the third quarter of 2006 and 

the third quarter of 2013. We used the data from the Base of Real Estate 

Housing Prices (BaRN) created by the Polish National Bank (NBP). 

Table 1 presents the main statistical description of used data from 

Warsaw and Krakow, while the Figure 1 presents the average nominal 

prices of 1m
2
 of apartments in Warsaw and Krakow in 2006-2013. Real es-

tate prices in the whole study, are presented in the Polish currency 

(1Euro=4,2 PLN). 

Tab. 1 - Main statistical description of used data from Warsaw and Krakow 

 

 

 

 

 

 

 

Source: own study 

 
WARSAW 

[PLN/1m
2
] 

KRAKOW  

[PLN/1m
2
] 

arithmetical mean 8004,59 6279,86 

median 7948,94 6267,00 

standard deviations 778,63 413,82 

minimum 6232,00 5193,00 

maximum 9137,00 7309,00 
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Fig. 1 - Average nominal prices of 1m
2
 of apartments in Warsaw  

and Krakow from Q3 2006 to Q3 2013. Source: own study based on NBP 

From third quarter of 2006 to third quarter of 2013 it can be observed 

that changes in average residential apartments prices of square meter in 

Warsaw and Krakow are very similar. Starting from Q3. 2006 both markets 

are in phase of significant price increases, which ends in Q2. 2007 in 

Krakow and in Q3. 2007 in Warsaw. We are dealing with a slight delayed 

reaction of the Warsaw market, with a length of one quarter, relative to 

Krakow. Warsaw reacted, with a delay, to the negative impulses coming 

from the macroeconomic environment (crisis in the mortgage market), due 

to the much higher level of income of the population, than in other cities. 

After a period of prices increase, it can be observed slowly and stable 

prices decrease till Q3. 2013. Fig. 2. presents histograms of residential 

apartments prices.  
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Fig. 2 - Histograms of residential apartments prices in Warsaw  

and Krakow. Source: own study 
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It can be seen that the first histogram (Warsaw) has a nearly bimodal 

character. This type of distributions are observed in markets where there 

are rapid changes in property prices. In the second histogram (Krakow) we 

can observe a typical normal distribution. 

In the next step of analysis, the methodology for decomposition of 

time series was used. The procedure, for Warsaw and Krakow was per-

formed using a decomposition method - Census I and software Statistica 

10. The general idea of seasonal decomposition is straightforward, in gen-

eral, a time series can be thought of as consisting of four different compo-

nents: 

- seasonal component,  

- trend component, 

- cyclical component, 

- random component. 

The difference between a cyclical and a seasonal component is that 

the latter occurs at regular (seasonal) intervals, while cyclical factors have 

usually a longer duration that varies from cycle to cycle. In the Census I 

method, the trend and cyclical components are customarily combined into a 

trend-cycle component.  

In the time series of the average prices of apartments in Warsaw and 

Krakow in the period of 2006-2013 we can confirm the occurrence of sea-

sonal fluctuations. Figure 3 shows the seasonal component in the time se-

ries of the average prices of apartments in both analyzed markets 

 

Fig. 3 - The seasonal component in the time series of the average prices  

of apartments in Warsaw and Krakow from Q3 2006 to Q3 2013.   

Source: own study 
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Calculated seasonal components give information about the devia-

tion of the real estate prices with the value resulting from the trend func-

tion. The identified seasonal components for the transaction prices of 

apartments in Warsaw and Krakow in the period of 2006-2013 indicate that 

prices of apartments are subject to seasonal fluctuations. It was also shown 

that price decreases occur in the same quarters in Warsaw and Cracow. The 

other hand, it can be observed the time delay between price increases in 

Warsaw and Krakow with the size of a one quarter. 

In next step of our researches we have created seasonally adjusted 

series. If the seasonal component is removed from the original data, the re-

sulting values are called the ñseasonally adjustedò data. The original series 

can be adjusted by subtracting from it (additive models) or dividing it by 

(multiplicative models) the seasonal component. The resulting series is the 

seasonally adjusted series (i.e., the seasonal component will be removed). 
Figure 3 shows seasonally adjusted series of apartments' prices in Warsaw 

and Krakow.  

 

Fig. 4 - Seasonally adjusted of average nominal prices of 1m
2
 of apartments  

in Warsaw and Krakow from Q3 2006 to Q3 2013. Source: own study 

Seasonally adjusted time series of average nominal prices of 1m
2
 of 

apartments in Warsaw and Krakow after removing the seasonal component 

have been smoothed. This process allowed the verification of the possibil-

ity to determine the trend of property prices as a linear function. Figure 4 

shows the fitting of the linear function for the studied time series. The 
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value of determination coefficient is R
2
 = 0,23 for Warsaw and R

2
 = 0,21 

for Krakow, which gives a low level of fitting.  

Seasonal decomposition can increase the quality of the fit of the lin-

ear function to the empirical data, only in the case of markets behaving in a 

stable long-term.  

However, in the studied time series in the period 2006-2013, there 

was an extremely strong price increases (Q3 2006-Q2,Q3 2007) and then a 

stable price decreases to third quarter of 2013. Therefore, we divided our 

time series for two periods, for which fit a linear function was performed 

individually in each of the periods. 

The result of fitting procedure, for whole time interval and form sub-

periods:  

- sub-period I - Instability (Q3 2006 ï Q4 2007), 

- sub-period II - Stability (Q1 2008 ï Q3 2013), 

was shown in table 2. 

Table 2 - Results of linear fit 

Time interval 

Simple 

regression 

equation 

R
2
 

Averaged 

transactio

n price 

[1m
2
] 

Price 

changes  

[quoter]  

Price 

change

s  

 [year] 

Warszawa 

Whole time interwal 

(Q3 2006 - Q3 2013)  

y = -39,796 x 

+ 8589,9 
0,23 

7993,01 

zğ/m
2 -0,46 % -1,84 % 

Sub-period I - Instability 

(Q3 2006 ï Q4 2007) 

y = 499,72 x + 

6202,6 
0,96 

7951,61 

zğ/m
2
 

8,05 % 32,2 % 

Sub-period II - Stability 

(Q1 2008 ï Q3 2013) 

y = -92,027 x 

+ 9108,1 
0,91 

8003,80 

zğ/m
2
 

-1,01 % -4,04 % 

Krak·w 

Whole time interval (Q3 

2006 - Q3 2013) 

y = -17,227 x 

+ 6530,7 
0,21 

6272,34 

zğ/m
2
 

- 0,26 % -1,04 % 

Sub-period I -Instability 

(Q3 2006 ï Q3 2007) 

y = -356,09 x 

+ 5318,4 
0,96 

6386,69 

zğ/m
2
 

6,69% 
26,76 

% 

Sub-period II - Stability 

(Q4 2007 ï Q3 2013) 

y = -28,833 x 

+ 5422,9 
0,52 

6248,49 

zğ/m
2
 

- 0,40 % -1,6 % 

Source: own study 
The determination coefficient for sub-periods is more significant. In 

sub-period I, we obtained, in Warsaw and Krakow, the value of determina-

tion coefficient on the same level R
2
 = 0,96. In sub-period II, we obtained, 

the value of determination coefficient R
2
 = 0,91 for Warsaw and R

2
 = 0,52 

for Krakow.  

It means, that for analysis on real estate markets in Warszawa and 

Krakow, we should divided the entire periods (2006 -2013) on two sub-

periods, according to periods of instability and stability.  
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5. Conclusion 

Our researches focused on the changes in the sale prices of residen-

tial apartments settled in the Warsaw and Krakow in a period from third 

quarter of 2006 till third quarter of 2013 in Poland. During the time of our 

analysis there was a sudden increase and slowly decrease of real estate's 

prices in Poland. 

Our research has shown similarities between the analyzed markets 

and seasonal fluctuations of transactional prices with time delays between 

them. The results of our researches suggest the need for division of long 

time series, in case of significant market turbulence like rapid increase o 

prices and slowly decrease of prices.  
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COMPARATIVE ECONOMIC -ENVIRONMENTAL 

PERFORMANCE IN THE BALTIC SEA REGIO N COUNTRIES  

ON THE BASIS OF SUSTAINABLE GDP METHOD  

 

Introduction. Resource efficiency is becoming a key driver of eco-

nomic growth and comparative business advantages. At the same time the 

existence of essential ecological problems requires to use natural and social 

resources not only cost efficiently but on the environmental and societal 

friendly base as well, that is, in a line of the sustainable development con-

cept economic agents should create added value ówithout compromising the 

ability of future generations to meet their own needsô [1]. In this regard ad-

equate economic-environmental evaluation of resources use efficiency 

plays substantial importance for a society and policy makers. Assessment 

of sustainability performance is especially valuable on a country and inter-

national levels because this can help to justify and draw up the future na-

tional and regional sustainable development strategy. 

Based on Sustainable Value approach which is well known among 

scholars and used on micro level for assessment of corporate sustainability 

performance [e.g. 2, 3, 4] we try to extend the concept for estimating eco-

nomic, environmental and social performance on countries context. In or-

der to do this we have designed Sustainable Gross Domestic Product 

(GDP) method and have implemented the latter for assessing sustainability 

performance in the Baltic Sea region countries in 2005ï2010. 

The reminder of this paper proceeds as follows: the next section pro-

vides the conceptual framework for Sustainable GDP method as the exten-

sion of Sustainable Value approach. The next section presents the main 

empirical results regarding sustainability performance in the Baltic Sea re-

gion countries and prospects for practical use of the method. In the conclu-

sion a summary of the main conclusions and perspectives for further stud-

ies are considered. 

1.The Sustainable GDP method: conceptual framework. In ac-

cordance to the definition of sustainable development in a process of sus-

tainability assessment environmental, societal and economic components 

should be taken into account. Traditional macroeconomic development in-

dicators such as Gross domestic product, Net domestic product, Domestic 

Income and etc. calculated since 1930s can be used for reflection of only 

economic part and are not suitable for comprehensive evaluation of sus-

tainability directly [5]. 



81 

There are some macro measurements of sustainability performance 

such as Environmentally adjusted Net domestic product, Adjusted Net Sav-

ing, Genuine Progress Indicator, Environmental Performance Index, Hu-

man Development Index [5, 6, 7] and etc. Every method has its advantages 

and weaknesses but so far there is no the only universal and conventional 

approach. Our approach has its own distinctive features and provides addi-

tional opportunities for comparisons and interpretation of calculations re-

sults and, therefore, contributes to more complete analysis of sustainability 

trends in a region. 

A method presented in this paper is based on the Sustainable Value 

approach. It was developed by Figge, Hahn, Liesen and used widely on a 

corporate level [2ï4, 9].The approach implies a calculation and an analysis 

of opportunity costs in terms of sustainable development, i. e. the approach 

óassesses not just the use of economic capital but also environmental and 

social resourcesô [9, p.6]. The approach is relative and allows determining 

of companyô sustainability contribution in comparison with a benchmark 

and other entities in monetary terms.  

Our proposal is to extend the Sustainable Value approach on macro 

level via implementation of appropriate modifications but with saving of 

the original concept logic. Letôs turn to a close consideration of the Sus-

tainable GDP methodviadescription of its main stages: 

1) Preparing for assessment. Before estimating process we should 

determine statistic and methodological features such as: 

A) Objects assessment. In this paper following countries were con-

sidered: Denmark, Estonia, Finland, Latvia, Lithuania, Germany, Poland, 

Sweden, Belarus. Excerption of Russian Federation from the observation is 

explained by significant differences in amount of Sustainable GDP between 

this country and others (as preliminary calculations show). Given relative 

nature of the method and its óbenchmark featureô we would not fulfill and 

obtain good descriptive results (all other countries of the Baltic Sea region 

would be sustainably efficient except only Russia due to óbad sustainableô 

statistics). 

B) Choice of benchmark. Benchmark determines opportunity costs 

and affects calculations results in a significant extent. In order to compare 

sustainable development trends between countries in a region an average 

state is defined as benchmark. 

C) Deterring indicators of resources use under investigation. The 

choice of resources should meet requirements. First of all they have to con-

form to sustainability assessment. That is we can use different aspects of 

economic, environmental and social resources. Secondly the use of these 

resources should be estimated on the base of affordable statistical data. 
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Thirdly indicators of resources use cannot duplicate each other, i. e. we 

should avoid double accounting. 

In this study we use following indicators characterizing environmen-

tal and social factors use: CO2, SOx, NOx, non-methane volatile organic 

compounds emissions, waste generation, water use, emissions, accidents at 

work by days lost, number of employed. 

D) Defining the return figure. We use GDP data in prices 2005 and 

in terms of purchasing power parity (PPP) as an indicator of added value on 

macro level. 

2) Data mining. To obtain data for calculations we use official statistics 

from the official sites of the World Bank, the statistical office of the European 

Union (Eurostat), the National Statistical Committee of the Republic of Belarus 

[10, 11, 12]. 

Unfortunately some indicators of resources the use are not available 

in an explicit view due to data absence in official resources. In fact during 

data mining we have collided with following statistical gaps: 

- absence of national data regarding CO2 emissions in Latvia and 

Lithuania. We take values of these indicators proportionally to fractions of 

these countries in general greenhouse gas emissions of all countries of the 

region. 

- availability of waste generation data of the EU countries only in 

2006, 2008, 2010 (statistic is collected one time in two years). We obtain 

values of these indicators in 2007, 2009, 2011 via liner interpolations be-

tween values in two adjacent years. 

- absence of work accidents by days lost data in 2005ï2007 (num-

ber of accidents at work by days lost started collecting only from 2008). In 

2005ï2007 for taking work accidents into account we use number of fatal 

accidents at work because of data existence for all considering countries. 

- absence of water use data for some countries in some years. We 

obtain values via liner interpolations between values in two adjacent years 

or extrapolations from previous years. 

3) Calculating Sustainable GDP. The calculation process in-

cludes on some steps: 

A) Defining resources efficiency for countries. This could be calcu-

lated from following formula: 

 
(1) 

where  ï efficiency of the use resource i in country j in year t;  ð 

GDP of country j in year t;  ð the use resource i of country j in year t. 
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B) Determining resources efficiency for the benchmark. We use an 

average state in a region as the benchmark. In this regard the benchmark ef-

ficiency of the use resource i in year t ( ) could be found as 

. (2) 

C) Calculating opportunity costs. Opportunity costs show how much 

return would be created, if the resources were used not by the country 

economy, but by the benchmark. So we can calculate opportunity costs for 

resource i of country j in year t ( ) as 

. (3) 

D) Determining value contributions. On the base of opportunity costs 

and GDP of each country we can calculate contribution of each resource in 

sustainable GDP in each year as: 

, (4) 

where  ï contribution of resource i in sustainable GDP of country j in 

year t. 

E) Defining sustainable GDP. This indicator is calculated as an aver-

age of all contributions for specific country: 

, (5) 

where  ð sustainable GDP of country j in year t, n ð a quantity of 

considered resources. 

4) Taking economy size into account. Sustainable GDP like GDP itself 

depends of course on size of economy. In order to compare different countries 

the size of country economy should be taken into account [13]. So we suggest 

using for it 

- Sustainable GDP per capita which reflects amount of sustainable 

GDP created by one citizen of a country; 

- benefit-cost ratios which are determined by divining GDP creat-

ed by the country to the opportunity costs and reflect by which factors GDP 

of the country exceed or do not exceed the opportunity costs; 

- Sustainable GDP per unit of GDP which reflects how much sus-

tainable value is created by unit of GDP. In contrast to the former group of 

partial indicators for each resource the latter represents an overall benefit -

cost ratio sustainability assessment. 

5) Interpreting results. Sustainable GDP shows sustainability per-

formance in monetary unites on a country economy level. Absolute value 
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of this indicator shows how much country economy creates (if amount >0) 

or destroys (if amount<0) sustainability in monetary terms compared to an 

average in the region. 

We can use sustainable GDP per capita and per unit of GDP for 

comparing different countries. More amount of GDP per capita is than 

more created sustainable value by one citizen of a country and vice versa. 

Amount of sustainable GDP per unit of GDP expressions relative sustaina-

ble effectiveness of a country economy and shows quantity of sustainable 

GDP produced by unit of GDP. 

Benefit-cost ratios could be used for relative comparison of resource 

use efficiency with the benchmark and between different countries. If bene-

fit -cost ratio is more 1 than resource use efficiency is more in comparison 

with the benchmark (in our case more than an average in the region) and 

vice versa. Comparing benefit-cost ratio of the same resource between two 

countries we can determine comparative resource use efficiency as: 

, (6) 

where  ð comparative resource use efficiency between countries A 

and B in year t regarding resource i;  ï benefit-cost ratio for 

resource i in year t for country A and B respectively. 

In turn benefit-cost ratio for resource i in year t for country j ( ) 

can be calculated as: 

. (7) 

For example, if benefit-cost ratio ,  are equal 2 and 0.5 

respectively it means that: 

1) country A use resource i efficiently in comparison with the 

benchmark in terms of sustainability (benefit-cost ratio is more 1), whereas 

country B ð not efficiently (benefit-cost ratio is less 1); 

2) country A use resource i in 4 () more efficiently than country B. 

2. Sustainability performance in the Baltic Sea region countries. 

Based on methodology presented above we have assessed sustainability 

performance of the Baltic Sea region countries in terms of the Sustainable 

GDP method indicators in 2005ï2010. In Figure 1 dynamics of sustainable 

GDP per capita is shown.  

As we can see from Figure 1 only three countries of the region 

(Germany, Denmark and Sweden) had positive sustainable GDP in 2005ï

2010, other countries contributed negative effect to the region relative sus-
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tainability. By our calculations Germany has the most efficient economy 

even on relative base, because of values of sustainable GDP per capita and 

per unit of GDP. Denmark and Sweden are the sustainability drivers as 

well. At the same time these countries reduced the level of relative sustain-

ability in 2005ï2010. It is explained by increasing of the sustainability effi-

ciency of such countries mainly as Belarus, Lithuania and Latvia. 

 
Figure 1 ï Dynamics of sustainable GDP per capita of the Baltic Sea region  

countries in 2005ï2010, million $ in prices 2005 PPP per 1000 people 

Important part of results analysis is pair-wise comparing of resource 

use efficiency between countries. In Table 1benefit-cost ratios regarding 

CO2 in 2010 are presented. 

Table 1 ï Comparative efficiency of resource use regarding CO2 in the Baltic Sea 

region countries in 2010 

Factor ï 
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emissions B
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Belarus 1,00 0,40 1,35 0,48 0,21 0,37 0,37 0,79 0,34 

Denmark 2,51 1,00 3,40 1,21 0,52 0,92 0,92 1,99 0,86 

Estonia 0,74 0,29 1,00 0,35 0,15 0,27 0,27 0,59 0,25 

Finland 2,08 0,83 2,82 1,00 0,43 0,76 0,76 1,65 0,71 

Germany 4,83 1,92 6,54 2,32 1,00 1,77 1,77 3,82 1,65 

Latvia  2,72 1,09 3,69 1,31 0,56 1,00 0,996 2,16 0,93 

Lithuania  2,73 1,09 3,70 1,31 0,57 1,004 1,00 2,17 0,93 

Poland 1,26 0,50 1,71 0,61 0,26 0,46 0,46 1,00 0,43 

Sweden 2,93 1,17 3,96 1,41 0,61 1,07 1,07 2,32 1,00 

Amount of benefit-cost ratio less 1 means a ólossô of a country in a 

row to country in column in terms of comparative resource use efficiency 
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whereas Amount more than 1 means ówinô, i.e. more efficient the use of 

this type of resource. As we can see Germany has the best result respective-

ly all countries regarding CO2 emissions use efficiency. This country econ-

omy uses resource in 1.92 times more efficiently than Denmark and in 6.54 

times than Estonia. In contrast Estonia has the worst efficiency regarding 

CO2 emissions use efficiency and lost to all of the countries. 

Results of calculations can be used by different groups of stakehold-

ers: national societies, governments, regional multinational commissions 

and committees concerned sustainable development issues and others. The 

main prospects for practical use of the approach seem as: 

- informing of national societies and increasing awareness regard-

ing sustainable development in the region; 

- detection of weaknesses in a country economy in terms of sus-

tainability (in comparison with other countries and the benchmark); 

- substantiation of national and regional sustainable development 

strategy; 

- investment attractiveness analysis of different countries in a spe-

cific region (sustainable investors can choose the most attractive country 

for investment). 

Conclusion. It seems extremely difficult to handle problem without 

an appropriate estimation of a phenomena. So the use of adequate and 

good-interpreting evaluating method for assessment of sustainability per-

formance in a region is essential in the process of natural resources man-

agement. Despite some problems regarding the quality and availability of 

using statistical data we have arrived at a rather robust conclusion that Sus-

tainable GDP method can be implemented for comparative country assess-

ment of economic-environmental performance in a region. 

In a line of his method scholars can supplement other social, envi-

ronmental and economic factors that affect sustainability but most likely it 

will require additional costs for statistical data collection. Further research 

can also be about fulfillment of a value-based weighting for different envi-

ronmental and social factors (they can have different extent of importance 

for added value processes), extension of considered countries (e. g. Sus-

tainable GDP assessment for the EUï28 region), the use of targets as a 

benchmark (it can be useful for prospects assessment). 

REFERENCE 

1. World Commission on Environment and Development. Our 

Common Future, 1997 (Oxford University Press: Oxford). 

2. ADVA NCE, Sustainable Value of European Industry: A value-

based analysis of the environmental performance of European Manufactur-



87 

ing Companies (full Version): The advance project (www.advance-

project.org); 2006. 

3. Liesen, A., M¿ller, F., Figge, F., Hahn, T. (2009) Sustainable 

Value Creation by chemical companies. Sustainable Value Research: Bel-

fast. 

4. Hahn, T., Figge, F.; Barkemeyer, R.; Liesen, A.; & M¿ller, F. 

Sustainable Value in Automobile Manufacturing (3rd and updated Edition), 

2013 

5. Harris, J., Roach, B. (2013) Environmental and Natural Resource 

Economics: A Contemporary Approach, Third edition. 

6. Daly, Herman and John B. Cobb. 1989. For the Common Good: 

Redirecting the Economy Toward Community, the Environment, and a 

Sustainable Future. Boston: Beacon Press. 

7. Hsu, A., J. Emerson, M. Levy, A. de Sherbinin, L. Johnson, O. 

Malik, J. Schwartz, and M. Jaiteh. (2014). The 2014 Environmental Per-

formance Index. New Haven, CT: Yale Center for Environmental Law & 

Policy. Available: www.epi.yale.edu. 

8. Hsu, A., L.A. Johnson, and A. Lloyd. 2013. Measuring Progress: 

A Practical Guide From the Developers of the Environmental Performance 

Index (EPI). New Haven:Yale Center for Environmental Law & Policy. 

9. Barkemeyer, R.; Figge, F.; Hahn, T.; Liesen, A.; & M¿ller, F. 

(2011). Sustainable ValueCO2 Creation by Pulp & Paper Companies. Sus-

tainable Value Research: Leeds, Marseille and Berlin. 

10. GDP per capita, PPP (constant 2005 international $)data. The 

world bank. Available: http://data.worldbank.org/indicator/ 

NY.GDP.PCAP.PP.KD [Accessed on 2014, 20 March]. 

11. Eurostat. Available: http://epp.eurostat.ec.europa.eu/ por-

tal/page/por-tal/eurostat/home [Accessed on 2014, 20 March]. 

12. National Statistical Committee of the Republic of Bela-

rus. Available: http://belstat.gov.by/homep/en/main.html [Accessed on 

2014, 20 March]. 

13. Baumgartner, R.J. (2008): Corporate Sustainability Performance: 

methods and illustrative example. In: International Journal of Sustainable 

Development and Planning, Vol. 3 (2), pp. 117ï131. 

http://data.worldbank.org/indicator/%20NY.GDP.PCAP.PP.KD
http://data.worldbank.org/indicator/%20NY.GDP.PCAP.PP.KD
http://epp.eurostat.ec.europa.eu/%20portal/page/por-tal/eurostat/home
http://epp.eurostat.ec.europa.eu/%20portal/page/por-tal/eurostat/home
http://belstat.gov.by/homep/en/main.html


88 

ʉɽʂʎʀʗ ʊɽʆʈɽʊʀʏɽʉʂʀʍ ʀ ʄɽʊʆɼʆʃʆɻʀʏɽʉʂʀʍ ɸʉʇɽʂʊʆɺ 

ʋʇʈɸɺʃɽʅʀʗ ʅɽɼɺʀɾʀʄʆʉʊʔʖ ʀ ʇʈʀʈʆɼʅʓʄʀ ʈɽʉʋʈʉɸʄʀ 
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ɿʘʚ. ʢʘʬʝʜʨʦʡ, ʧʨʦʬ., ʜ-ʨ ɻʢʦʥʦʤ. ʥʘʫʢ ɸ. ɺ. ʅʝʚʝʨʦʚ; 

ɿʘʚ. ʢʘʬʝʜʨʦʡ, ʜʦʮ., ʢʘʥʜ. ʢɻʦʥʦʤ. ʥʘʫʢ ʅ. ɻ. ʉʠʥʷʢ; 

ʜʦʮ., ʢʘʥʜ. ʢɻʦʥʦʤ. ʥʘʫʢ ɸ. ɺ. ʈʘʚʠʥʦ 
(ɹɻʊʋ, ʛ. ʄʠʥʩʢ) 

ʃɽʉʅɸʗ ʅɽɼɺʀɾʀʄʆʉʊʔ ʀ ʃɽʉʅʆʁ ʂɸʇʀʊɸʃ  

ʂɸʂ ʆɹʒɽʂʊʓ ʋʇʈɸɺʃɽʅʀʗ  

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ 

ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʜʝʡʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ, ʦʪʣʠʯʘʶʱʠʝ ʩʠʩʪʝʤʳ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ: ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ 

ʬʦʨʤʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʤʝʭʘʥʠʟʤ; ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʧʨ. 

ʈʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʤʥʦʛʦʫʢʣʘʜʥʘ. ɺ ʥʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 

ʤʥʦʞʝʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʵʪʠʭ ʩʠʩʪʝʤ. ʉʧʝʮʠʬʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʣʝʩʥʳʤ ʬʦʥʜʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʫʧʨʘʚ-

ʣʝʥʠʷ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʠʟʫʯʝʥʠʝ ʚ ʪʝʦ-

ʨʝʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʪʘʢʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʢʘʢ ʣʝʩʥʘʷ ʥʝʜʚʠ-

ʞʠʤʦʩʪʴ ʠ ʣʝʩʥʦʡ ʢʘʧʠʪʘʣ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʢʦʥʪʝʢʩʪʝ 

ʣʝʩʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ ʢʘʢ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʉʦʚʨʝ-

ʤʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʫʯʠʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʚʝʱʝʡ, ʥʦ ʠ ʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ, ʨʘʩʰʠʨʷʷ ʠʣʠ 

ʩʫʞʘʷ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ʆʪʩʶʜʘ ʦʙʨʘʟʫʝʪʩʷ 

ʨʘʟʣʠʯʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʣʠ ʧʨʠʨʦʞʜʝʥʥʦʡ ʠ ʥʝʜʚʠʞʠ-

ʤʦʩʪʠ ʩ ʧʨʠʦʙʨʝʪʝʥʥʳʤ ʩʪʘʪʫʩʦʤ, ʪ.ʝ. ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʧʫʪʝʤ, ʶʨʠʜʠʯʝʩʢʠ.  

ʉʪʘʪʴʷ 130 ɻʨʘʞʜʘʥʩʢʦʛʦ ʂʦʜʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʦʪʥʦʩʠʪ 

ʣʝʩ ʢ ʥʝʜʚʠʞʠʤʦʩʪʠ.  

ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʚʷʟʘʥʳ ʪʘʢʠʝ ʢʘʪʝ-

ʛʦʨʠʠ, ʢʘʢ ʧʦʣʝʟʥʦʩʪʴ, ʟʘʪʨʘʪʳ, ʩʪʦʠʤʦʩʪʴ, ʮʝʥʘ, ʩʧʨʦʩ ʠ ʧʨʝʜʣʦʞʝʥʠʝ 

ʠ ʜʨ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʘʪʝʛʦʨʠʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ï ʧʨʠʥʘʜʣʝʞʥʦ-

ʩʪʠ [1]. ɿʝʤʣʷ ʦʪʥʦʩʠʪʩʷ ʢ ʛʣʘʚʥʦʤʫ ʠʤʫʱʝʩʪʚʫ, ʣʝʩ ʷʚʣʷʝʪʩʷ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʴʶ, ʘ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʧʨʘʚʘ ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʥʠʡ, ʠʥʦʛʜʘ 

ʚʦ ʤʥʦʛʦʤ ʧʨʝʚʳʰʘʶʱʠʭ ʩʪʦʠʤʦʩʪʴ ʩʘʤʦʛʦ ʣʝʩʘ, ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦ-
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ʨʠʠ çʧʣʦʜʳ, ʧʨʦʜʫʢʮʠʷ, ʜʦʭʦʜʳè. ʇʨʠʥʘʜʣʝʞʥʦʩʪʥʦʝ ʠʤʫʱʝʩʪʚʦ 

ʚʣʠʷʝʪ ʥʘ ʮʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʉ ʧʦʟʠʮʠʡ ʛʨʘʞʜʘʥʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʛʦʚʦʨʷ ʦ ʣʝʩʥʳʭ ʨʝ-

ʩʫʨʩʘʭ ʢʘʢ ʦʙ ʠʤʫʱʝʩʪʚʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʥʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʝʛʦ ʧʨʠʟʥʘʢʠ: 

- ʙʦʣʴʰʠʥʩʪʚʦ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʠʤʫʱʝʩʪʚʘ ʧʨʠʥʘʜʣʝʞʥʦ-

ʩʪʥʦʛʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʠʤʫʱʝʩʪʚ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʦ; 

- ʩʪʦʠʤʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʠʤʫʱʝʩʪʚʘ ʥʘ-

ʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʜʚʠʞʝʥʠʠ; 

- ʩʪʦʠʤʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʠʤʫʱʝʩʪʚʘ ʦʩ-

ʥʦʚʳʚʘʝʪʩʷ ʥʝ ʥʘ ʟʘʪʨʘʪʘʭ ʧʦ ʠʭ ʩʦʟʜʘʥʠʶ, ʘ ʥʘ ʧʨʠʥʦʩʠʤʦʤ ʜʦʭʦʜʝ 

ʠʣʠ ʠʭ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚʘʭ; 

- ʩʪʦʠʤʦʩʪʴ ʛʣʘʚʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ï ʟʝʤʣʠ ʯʘʱʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʩʪʦʠʤʦʩʪʴʶ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʫʱʝʩʪʚʘ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʥʦʛʦ. 

ʇʦʜ ʫʣʫʯʰʝʥʠʝʤ ʧʦʥʠʤʘʶʪ ʣʶʙʳʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʧʦʚʣʝʢʣʠ 

ʠʣʠ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ ʢʘʢ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ, ʚ 

ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʟʝʤʣʶ, ʫʣʫʯʰʝʥʠʷ ʠ ʨʘʟʣʠʯ-

ʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʃʝʩʘ ʢʘʢ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʚʥʝʨʳʥʦʯʥʦʡ ʢʘʪʝ-

ʛʦʨʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʳʥʦʯʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʢ ʢʦʪʦʨʦʡ ʦʪ-

ʥʦʩʷʪʩʷ ʞʠʣʴʝ, ʥʝʞʠʣʦʡ ʬʦʥʜ,  ʟʝʤʣʷ ʠ ʧʨʝʜʧʨʠʷʪʠʷ [2]. ʆʙʲʝʢʪʳ ʚʥʝ-

ʨʳʥʦʯʥʦʡ ʢʘʪʝʛʦʨʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ ʢʦʤ-

ʤʝʨʮʠʠ, ʟʘʣʦʛʘ, ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʠ ʧʨ. ʚʦʦʙʱʝ ʠʣʠ ʙʝʟ ʧʨʠʥʷʪʠʷ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʠ ʟʘʢʦʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʤʠ ʦʨʛʘʥʘʤʠ.  

ɼʨʫʛʦʡ ʠʟ ʤʥʦʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʡ ʪʝʢʫʱʠʭ ʧʣʘʪʝʞʝʡ ʦʪ ʥʝʜʚʠ-

ʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ɺʳʨʘʱʠʚʘʥʠʝ ʜʨʝʚʝʩʠʥʳ, ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʥʦʛʦʵʪʘʧʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ 

ʮʠʢʣ, ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ ʢʦʪʦʨʦʛʦ ʚʦ ʚʨʝʤʝʥʠ ʠʤʝʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʃʝʩ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʘʢ 

ʨʝʥʪʥʦʛʦ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ: 

- ʜʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʝʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʣʝʩʥʳʭ ʫʛʦʜʠʡ;  

- ʪʝʩʥʳʤ ʧʝʨʝʧʣʝʪʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʭʦʜʦʤ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ;  

- ʥʘʩʘʞʜʝʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ʠʭ ʨʫʙʢʠ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʮʠʨʫʶʱʠʤ 
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ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ, ʪʘʢ ʢʘʢ ʥʘ ʥʠʭ ʦʪʢʣʘʜʳʚʘʣʩʷ ʜʨʝʚʝʩʥʳʡ 

ʧʨʠʨʦʩʪ; ʚ ʤʦʤʝʥʪ ʠʭ ʨʫʙʢʠ ʵʪʦ ʧʨʦʜʫʮʠʨʫʶʱʝʝ ʠʤʫʱʝʩʪʚʦ ʧʨʝʚʨʘ-

ʱʘʝʪʩʷ ʚ ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʧʨʦʜʫʢʪ. 

ɺ ʦʙʱʝʤ ʧʣʘʥʝ, ʦʪʣʠʯʠʝ ʨʝʥʪʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʠʤʫʱʝʩʪʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢ ʧʝʨʚʦʤʫ ʦʪʥʦʩʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʘʨʳ 

ʧʨʠʨʦʜʳ: ʟʝʤʣʶ, ʣʝʩ ʠ ʜʨ. ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʧʨʠʦʙʨʝʪʘʶʪ 

ʩʪʦʠʤʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩʦʙʩʪʚʝʥʥʠʢʘ ʥʘ 

ʵʪʠ ʨʝʩʫʨʩʳ ʩ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ. ɺʩʝ ʦʩʪʘʣʴʥʦʝ ʠʤʫʱʝʩʪʚʦ ï ʵʪʦ ʪʦ, 

ʢʦʪʦʨʦʝ ʩʦʟʜʘʥʦ ʯʝʣʦʚʝʢʦʤ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʝʩʥʳʤ ʨʝʩʫʨʩʘʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʫʧʨʘʚ-

ʣʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʤʥʦʛʦʮʝʣʝʚʳʤ ʣʝʩʦ-

ʧʦʣʴʟʦʚʘʥʠʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʚ ʟʘʜʘʥ-

ʥʳʭ ʦʙʲʝʤʘʭ ʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ. ʆʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʩʦʭʨʘʥʝʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʣʝʩʘ ʠ ʟʝʤʣʠ), ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʠʭ. 

ʇʨʘʚʦʚʦʡ ʘʩʧʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʦʭʚʘʪʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘʚʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ. ɺʦʟʥʠʢʘʶʱʠʝ ʧʨʘʚʦʦʪʥʦʰʝ-

ʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʬʝʨʝ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʦʚ ʠ ʦʪʨʘʩʣʝʡ ʧʨʘʚʘ.  

ʊʝʭʥʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʩʦʩʪʦʠʪ 

ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʟʘʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠʩʭʦʜʷ 

ʠʟ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʥ ʪʨʝʙʫʝʪ ʟʥʘʥʠʡ ʪʝʭʥʦʣʦʛʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʘ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ, ʩʠʩ-

ʪʝʤʳ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʣʝʩʦ-

ʫʩʪʨʦʡʩʪʚʝ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʧʨʦʩʦʚ ʫʧʨʘʚʣʝ-

ʥʠʷ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʤʦʞʝʪ ʩʪʘʪʴ ʪʝʦʨʠʷ ʩʝʨʚʝʡʠʥʛʘ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, ʜʘʶʱʘʷ ʮʝ-

ʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʚʷʟʷʭ ʧʦ 

ʩʦʟʜʘʥʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ [3] ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʝʜʚʠʞʠʤʦʩʪʴ ʢʘʢ 

ʪʦʚʘʨ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʙʣʘʛʦ ʠ ʠʩʪʦʯʥʠʢ ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʘ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʪʨʝʙʫʶʪ ʨʝʰʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʡ ʥʘʫʯʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʚʦ-

ʧʨʦʩʳ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʨʘʩʣʠ, ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʙʠʟʥʝʩʘ, ʘʨʝʥʜʳ ʠ 

ʢʦʥʮʝʩʩʠʠ ʣʝʩʦʚ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦ-

ʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʝʝ ʩʪʦʠʤʦʩʪʠ.  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʢʘʢ ʭʦʟʷʡʩʪʚʝʥʥʦ-
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ʛʦ ʠʤʫʱʝʩʪʚʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʧʨʘʚʦʤʦʯʠʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʛʦ, ʟʘ-

ʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʤʝʪʦʜʳ ʦʮʝʥʢʠ, ʮʝʣʠ ʦʮʝʥʢʠ ʠ ʩʫʙʲʝʢʪʳ 

ʦʮʝʥʢʠ. 

ɺ ʤʠʨʝ ʫʞʝ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʣʝʩ-

ʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʳʥʦʯʥʳʭ ʧʦʜʭʦʜʘʭ (ʜʦʭʦʜʥʦʤ, 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠ ʟʘʪʨʘʪʥʦʤ). 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʣʝʩʘ ʢʘʢ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ 

ʛʦʩʫʜʘʨʩʪʚʫ, ʤʝʥʷʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʵʪʦʤʫ ʦʙʲʝʢʪʫ. ʂʘʢ ʠ ʚʩʷʢʘʷ ʜʨʫʛʘʷ 

ʥʝʜʚʠʞʠʤʦʩʪʴ, çʟʝʣʝʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴè ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʚʦʶ ʮʝʥʫ, ʠ 

ʥʝʤʘʣʫʶ. ʄʳ ʛʦʚʦʨʠʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ ɹʝʣʘʨʫʩʠ çʙʝʣʦʨʫʩ-

ʩʢʠʡ ʣʝʩè ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ, ʯʝʤ ʢʫʙʦʤʝʪʨ ʜʨʝʚʝʩʠʥʳ ʥʘ ʣʝʩʥʦʡ 

ʙʠʨʞʝ. ʊʝʤ ʩʘʤʳʤ ʧʦʜʯʝʨʢʠʚʘʝʤ ʦʪʥʦʰʝʥʠʝ ʢ ʣʝʩʫ ʥʝ ʢʘʢ ʢ ʩʳʨʴʝʚʦ-

ʤʫ ʨʝʩʫʨʩʫ, ʘ ʢʘʢ ʢ ʦʙʲʝʢʪʫ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʕʪʦ ʪʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʚ ʦʮʝʥʢʝ ʣʝʩʘ ʢʘʢ ʦʙʲ-

ʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʇʨʠʥʮʠʧʳ ʦʮʝʥʢʠ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ. 1 [4]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʶʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʤʝʪʦʜʳ 

ʦʮʝʥʢʠ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʮʝʣʴʶ ʠʭ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʜʘ-

ʨʝʥʠʷ, ʟʘʣʦʛʘ, ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʪ.ʧ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʪʦʠʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʣʝʩʦʚ, ʥʦ ʠ ʩʘʜʦʚ, 

ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ. ʀ ʥʝʚʘʞʥʦ, ʙʫʜʫʪ ʵʪʠ ʦʙʲʝʢʪʳ çʟʝʣʝʥʦʡ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠè ʥʘʭʦʜʠʪʴʩʷ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʦʨʦʪʝ ʠʣʠ ʥʝʪ ī ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʮʝʥʝʥʳ (ʠ ʥʝ ʚ ʢʫʙʦʤʝʪʨʘʭ ʜʨʝʚʝʩʠʥʳ), ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʠ ʜʨʫʛʫʶ ʮʝʥ-

ʥʦʩʪʴ ʜʣʷ ʩʪʨʘʥʳ, ʛʦʨʦʜʘ, ʠ ʚʩʝʛʦ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʕʢʦʣʦʛʠʯʝ-

ʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʦʣʞʥʘ 

ʙʳʪʴ ʫʯʪʝʥʘ ʚ ʜʝʥʝʞʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʇʈɽɼʃʆɾɽʅʀʗ ʀ ʉʇʈʆʉɸ 
 

ʅʘ ʩʪʦʠʤʦʩʪʴ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʳ ʩʧʨʦʩʘ  

ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʠʝ ʥʝʵʣʘʩʪʠʯʥʦ  

ɿɸʄɽʑɽʅʀʗ 

 

ʈʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʥʘ ʣʝʩʥʫʶ ʥʝʜʚʠʞʠʤʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʫʨʦʚʥʶ  

ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʭ ʮʝʥ ʥʘ ʫʯʘʩʪʢʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʆʉʊɸʊʆʏʅʆʁ ʇʈʆɼʋʂʊʀɺʅʆʉʊʀ 

 

ʉʪʦʠʤʦʩʪʴ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʭʦʜʦʤ, ʦʩʪʘʚʰʠʤʩʷ ʧʦʩʣʝ  

ʦʧʣʘʪʳ ʧʨʠʚʣʝʯʝʥʥʳʭ ʢ ʨʝʩʫʨʩʫ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʢʘʧʠʪʘʣʘ  

ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʩɹʢʠʭ ʫʩʠʣʠʡ 

ɿɸɺʀʉʀʄʆʉʊʀ 
 

ʉʪʦʠʤʦʩʪʴ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʪʝʤʠ ʚʠʜʘʤʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʨʝʛʠʦʥʝ  

ʅɸʀɹʆʃɽɽ ʕʌʌɽʂʊʀɺʅʆɻʆ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

 

ʩʪʦʠʤʦʩʪʴ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ  

ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʤ, ʶʨʠʜʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳʤ, ʬʠʥʘʥʩʦʚʦ  

ʦʩʫʱʝʩʪʚʠʤʳʤ, ʠ ʧʨʠ ʢʦʪʦʨʦʤ ʝʝ ʩʪʦʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʘʠʚʳʩh ʝʡ 
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ʆɾʀɼɸʅʀʗ 
 

ʉʪʦʠʤʦʩʪʴ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʫʯʘʩʪʥʠʢʦʚ 

ʨʳʥʢʘ ʦ ʚʝʣʠʯʠʥʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʧʦʪʦʢʘ ʜʦʭʦʜʘ 

ʇʆʃɽɿʅʆʉʊʀ 
 

ʃʝʩʥʳʝ ʨʝʩʫʨʩʳ ʠʤʝʶʪ ʩʪʦʠʤʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʠʭ ʧʦʣʝʟʥʦʩʪʠ ʠʣʠ ʩʧʦʩʦʙʥʦʩʪʠ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
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ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʦʧʨʝʜʝʣʝʥʘ 

ʠʩʪʠʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʣʝʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʩʠʩʪʝʤʫ 

ʣʝʩʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʢʨʝʜʠʪʦʚʘʥʠʷ.  

ʃʝʩʘ, ʧʘʨʢʠ ʠ ʩʢʚʝʨʳ ʤʦʞʥʦ ʟʘʩʪʨʘʭʦʚʘʪʴ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʨʝʰʠʪʴ 

ʚʦʧʨʦʩ ʢʦʤʧʝʥʩʘʮʠʠ ʫʱʝʨʙʘ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʢ ʧʨʠʤʝʨʫ, ʦʪ ʩʪʠ-

ʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ.  

ɺʧʦʣʥʝ ʩʧʨʘʚʝʜʣʠʚʦ, ʝʩʣʠ ʣʝʯʝʙʥʳʝ ʠ ʜʦʩʫʛʦʚʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ, ʪʦʨʛʦʚʳʝ ʪʦʯʢʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʴʠ ʠʥʞʝ-

ʥʝʨʥʳʝ ʩʝʪʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ ʠʣʠ ʣʝʩʦʚ, ʙʫ-

ʜʫʪ ʧʣʘʪʠʪʴ ʘʨʝʥʜʥʫʶ ʧʣʘʪʫ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, ʚʳ-

ʜʝʣʷʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʟʝʣʝ-

ʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ ʢʘʢ ʣʝʩʥʦʡ ʢʘʧʠʪʘʣ. ʉʧʝʮʠʬʠʢʘ 

ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʣʝʩʥʦʛʦ ʢʘʧʠʪʘʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢ-

ʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʜʚʝ ʛʨʫʧʧʳ [5]. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʬʘʢʪʦʨʦʚ (ʦʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ), ʩʚʷʟʘʥʘ ʩʦ 

ʩʣʦʞʥʦʩʪʴʶ ʩʘʤʦʛʦ ʣʝʩʘ ʢʘʢ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ: 

- ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʝʨʠʦʜʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 
ʚʣʠʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʠʣ ʧʨʠʨʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ; 

- ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʬʫʥʢʮʠʡ ʠ ʧʦʣʝʟʥʦʩʪʝʡ ʣʝʩʘ ʠ ʠʭ ʩʦʯʝʪʘʝʤʦ-

ʩʪʴʶ, ʯʪʦ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʝʜʝʥʠʶ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʩ ʮʝʣʴʶ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʭ ʝʛʦ 

ʨʝʩʫʨʩʦʚ; 

- ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ; 

- ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʥʘ ʢʦʨʥʶ ʚ ʚʠʜʝ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʠʭ 

ʜʨʝʚʝʩʥʳʭ ʟʘʧʘʩʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʘʜʠʠ ʛʦʪʦʚʥʦʩʪʠ (ʤʦ-

ʣʦʜʥʷʢʠ, ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ, ʧʨʠʩʧʝʚʘʶʱʠʝ, ʩʧʝʣʳʝ); 

- ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠʤʝʶʪʩʷ ʠ ʪʘʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʥʠ ʢ ʦʩʥʦʚʥʳʤ, ʥʠ ʢ ʦʙʦʨʦʪʥʳʤ. ʊʘʢʠʤ ʩʨʝʜ-

ʩʪʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝ-

ʤʳʩʣʠʤ ʧʨʦʮʝʩʩ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɿʝʤʣʷ ʠ ʣʝʩ ʚʳ-

ʩʪʫʧʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʨʝʜʩʪʚʦʤ, ʠ ʧʨʝʜʤʝʪʦʤ ʪʨʫʜʘ. 

ʉʣʝʜʩʪʚʠʝʤ ʚʣʠʷʥʠʷ ʵʪʠʭ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʙʲʝʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩʪʘʥʦʚʷʪʩʷ ʪʝʩʥʘʷ ʩʚʷʟʴ ʧʨʦʮʝʩʩʘ ʪʨʫʜʘ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʚʳʨʘʞʝʥʥʘʷ ʩʝʟʦʥʥʦʩʪʴ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, 

ʤʝʜʣʝʥʥʳʡ ʦʙʦʨʦʪ ʩʨʝʜʩʪʚ, ʚʢʣʘʜʳʚʘʝʤʳʭ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʠ ʨʠʩʢʘ ʣʝʩʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪ. ʧ. ɿʥʘʯʝʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʩʪʦʣʴ ʚʝʣʠʢʦ, ʯʪʦ 
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ʧʦʯʪʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʦʙʫʩʣʦʚʣʝʥʳ ʠʤʠ.  

ʉʫʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʧʝʮʠʬʠʢʫ ʦʪʨʘʩʣʠ, 

ʩʚʷʟʘʥʳ ʩ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʇʦʜ ʥʠʤʠ ʧʦʥʠʤʘʶʪʩʷ:  

- ʙʶʜʞʝʪʥʦ-ʩʤʝʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʪʨʘʩʣʠ;  

- ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʟʝʤʣʠ 
ʣʝʩʥʦʛʦ ʬʦʥʜʘ; 

- ʥʝʨʘʟʚʠʪʦʩʪʴ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʦʛʨʘʥʠʯʝʥʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʩʪʦʠʤʦʩʪʥʳʭ ʨʳʯʘʛʦʚ ʠ ʩʪʠʤʫʣʦʚ;  

- ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ 

ʣʝʩʘʤʠ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʚʣʠʷʥʠʷ ʦʙʲʝʢʪʠʚʥʳʭ (ʧʨʠʨʦʜʥʳʭ) ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ 

(ʵʢʦʥʦʤʠʯʝʩʢʠʭ) ʬʘʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦ-

ʩʪʘʚʘ ʠ ʩʧʦʩʦʙʦʚ ʫʯʝʪʘ ʟʘʪʨʘʪ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʩʨʦʢʦʚ ʠʭ ʦʙʦʨʘʯʠ-

ʚʘʝʤʦʩʪʠ, ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʣʝʩʥʦʛʦ ʜʦʭʦʜʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʩʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʜʨʫʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʵʪʦ-

ʤʫ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ, ʬʦʨʤʳ ʦʨ-

ʛʘʥʠʟʘʮʠʠ  ʧʨʦʠʟʚʦʜʩʪʚʘ,  ʧʦʢʘʟʘʪʝʣʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ ʥʝʣʴ-

ʟʷ ʤʝʭʘʥʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʟʜʝʩʴ ʪʨʝʙʫʶʪʩʷ ʧʦ-

ʠʩʢʠ ʦʩʦʙʳʭ ʧʫʪʝʡ ʠ ʤʝʪʦʜʦʚ ʠʭ ʨʝʰʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ. ʊʦ ʞʝ ʦʪʥʦ-

ʩʠʪʩʷ ʠ ʢ ʪʨʘʢʪʦʚʢʝ ʢʘʪʝʛʦʨʠʠ çʢʘʧʠʪʘʣʘè ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʝʩʫ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʧʦʜ ʢʘʧʠʪʘʣʦʤ (ʦʪ ʣʘʪ. capitalis ï 

ʛʣʘʚʥʳʡ, ʜʦʤʠʥʠʨʫʶʱʠʡ, ʦʩʥʦʚʥʦʡ) ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʤʫʱʝ-

ʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʪʦʣʢʦʚʘʥʠʠ ʢʘʢ ʘʢʪʠʚʘ, ʣʝʩʥʦʡ ʢʘʧʠʪʘʣ ï ʵʪʦ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ ʨʘʟʤʝʱʘʝʤʳʭ ʥʘ ʦʩʦʙʳʭ ʩʯʝʪʘʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʘʷ 

ʦʙʨʘʟʫʝʪʩʷ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʩʪʚ, ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʜʣʷ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ ʚ ʣʝʩʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʵʬʬʝʢ-

ʪʘ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʩʘ, ʣʝʩ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʢʘʧʠʪʘʣ, ʩʧʦ-

ʩʦʙʥʳʡ ʧʨʠʥʦʩʠʪʴ ʝʛʦ ʚʣʘʜʝʣʴʮʫ ʜʦʭʦʜ. ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʣʝʩʦʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚʘʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʝʩ ʥʝ ʩʪʦʣʴʢʦ ʢʘʢ ʢʣʘʜʦʚʫʶ ʨʝʩʫʨʩʦʚ, ʘ 

ʣʝʩʥʦʡ ʢʘʧʠʪʘʣ ʢʘʢ ʝʛʦ ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳ, ʩʢʦʣʴʢʦ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ, 

ʘ ʣʝʩʥʦʡ ʢʘʧʠʪʘʣ ï ʢʘʢ ʦʙʲʝʢʪ ʩʦʮʠʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʱʝʩʪ-

ʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʚʳʨʘ-

ʞʘʝʪ ʜʨʝʚʝʩʥʳʡ ʟʘʧʘʩ ʠ ʝʛʦ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ [6]. 

ʃʝʩʥʦʡ ʢʘʧʠʪʘʣ ï ʵʪʦ ʜʝʥʝʞʥʦʝ ʚʳʨʘʞʝʥʠʝ ʟʘʧʘʩʘ ʣʝʩʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ [5]. 

ʃʝʩʥʳʝ ʨʝʩʫʨʩʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʧʦʣʫʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʨʝʥʪʳ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ 
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ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ), ʥʦ ʠ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ ʢʘʧʠ-

ʪʘʣʘ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʝʛʦ ʩʪʦʠʤʦʩʪʠ). 

ʇʨʠʨʦʩʪ ʢʘʧʠʪʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ (ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ ʙʠʦʤʘʩʩʳ) ʠ ʟʘʚʠʩʠʪ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʚ ʨʘʟʚʠʪʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ʄʝʞʜʫ ʵʪʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʩʫʱʝʩʪ-

ʚʫʝʪ ʪʝʩʥʘʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ. 

ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʧʨʠʨʦʩʪʫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʣʝʩ ʚʳʧʦʣ-

ʥʷʝʪ ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ, ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʙʘʟʫ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɼʨʝʚʝʩʥʳʡ ʟʘʧʘʩ ʚʳʩʪʫʧʘʝʪ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʝʩʫʨʩʥʦ-ʩʳʨʴʝʚʳʭ ʠ ʨʝʩʫʨʩʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʣʝʩʘ. ʅʘ ʜʨʝʚʝʩʥʳʭ ʨʝʩʫʨʩʘʭ, ʢʘʢ ʥʘ ʢʘʨ-

ʢʘʩʝ, ʜʝʨʞʘʪʩʷ ʚʩʝ ʥʝʚʝʩʦʤʳʝ ʧʦʣʝʟʥʦʩʪʠ ʣʝʩʘ, ʝʛʦ ʙʠʦʩʬʝʨʥʳʝ ʠ ʩʦ-

ʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. ʀ ʦʪ ʩʪʨʫʢʪʫʨʳ ʵʪʦʛʦ ʛʣʘʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʠʦ-

ʛʝʦʮʝʥʦʟʘ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʛʦ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ.  

ʉʦʚʦʢʫʧʥʦʩʪʴ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʩʥʦʛʦ ʢʘʧʠʪʘʣʘ ʢʘʢ ʦʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʦʚʳʭ ʮʝʥʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʧʦ ʧʦ-

ʚʦʜʫ ʝʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʨʘʞʘʶʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʥʮʠʧʳ ʦʮʝʥʢʠ ʣʝʩʥʦʛʦ ʢʘʧʠʪʘʣʘ ï ʨʠʩ. 2 [6]. 

ʃʝʩʥʦʡ ʢʘʧʠʪʘʣ ʥʘʨʷʜʫ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ ʩʪʨʘʥʳ. ʉʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʯʝʪʦʚ ʚ 

ʧʨʘʢʪʠʢʝ ʫʯʝʪʘ ʠ ʩʪʘʪʠʩʪʠʢʠ ʦʙʲʝʢʪʦʤ ʦʮʝʥʢʠ ʣʝʩʘ ʢʘʢ ʯʘʩʪʠ ʥʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ ʚʳʩʪʫʧʘʝʪ ʜʨʝʚʝʩʥʳʡ ʟʘʧʘʩ ï ʥʦʩʠʪʝʣʴ ʵʢʦʣʦʛʦ-

ʨʝʩʫʨʩʥʦʡ ʮʝʥʥʦʩʪʠ (ʣʝʩʥʦʡ ʢʘʧʠʪʘʣ). ɿʝʤʣʷ, ʟʘʥʷʪʘʷ ʣʝʩʘʤʠ ʠʣʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʠʥʳʭ 

ʘʢʪʠʚʦʚ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ.  
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ʈʠʩʫʥʦʢ 2 ï ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʦʮʝʥʢʠ ʣʝʩʥʦʛʦ ʢʘʧʠʪʘʣʘ 

ʃʝʩʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʣʷ ʵʢʦʥʦ-

ʤʠʢʠ ɹʝʣʘʨʫʩʠ, ʘ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʚʳʩʪʫʧʘʝʪ ʦʩʦʙʦʡ ʦʪʨʘʩʣʴʶ ʥʘʨʦʜ-

ʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʨʝʟʫʣʴʪʘʪʦʤ ʚʣʠʷʥʠʷ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩ-

ʣʷʭ ʧʨʠʥʮʠʧʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʣʴʟʷ ʤʝʭʘʥʠʯʝʩʢʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʟʜʝʩʴ ʪʨʝʙʫʶʪʩʷ ʧʦʠʩʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʫʪʝʡ ʠ ʤʝʪʦʜʦʚ ʠʭ ʨʝʰʝʥʠʷ. 

ʕʂʆʃʆɻʀɿɸʎʀʗ ʎɽʅʅʆʉʊʅʓʍ ʆʊʅʆʐɽʅʀʁ  

ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ 

 

ʆʟʥʘʯʘʝʪ ʚʦʟʤʝʟʜʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʯʝʪ ʠʭ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ 

ʨʦʣʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ 

ʕʂʆʃʆɻʀʏɽʉʂʆɽ ɽɼʀʅʉʊɺʆ ʈɽʉʋʈʉʅʓʍ ʕʃɽʄɽʅʊʆɺ 

ɹʀʆɻɽʆʎɽʅʆɿɸ 
 

ʉʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʥʦʛʦ ʫʯʝʪʘ ʵʬʬʝʢʪʘ ʦʪ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʣʝʩʥʦʛʦ ʙʠʦʛʝʦʮʝʥʦʟʘ 

ɼʀʌʌɽʈɽʅʎʀɸʎʀʗ ʈɽʅʊʅʓʍ ʆʊʅʆʐɽʅʀʁ 

ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ 
 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʪʨʘʞʝʥʠʝ ʚ ʦʮʝʥʢʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʦʣʦʞʝ-

ʥʠʷ ʣʝʩʥʳʭ, ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ (ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
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ʅʆʈʄɸʊʀɺʅʓʁ 
 

ʆʙʝʩʧʝʯʠʚʘʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ (ʨʝʥʪʳ), ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʘ) ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ 

ɺʆʉʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ 
 

ʇʨʝʜʧʦʣʘʛʘʝʪ ʦʨʠʝʥʪʘʮʠʶ ʨʝʥʪʥʦʡ ʦʮʝʥʢʠ ʥʘ ʵʬʬʝʢʪ ʦʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʠʭ ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʘ ʥʝ ʧʦʣʫ-

ʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɺɽɼʋʑɸʗ ʈʆʃʔ ʎɽʅʓ ʇʈʆɼʋʂʊɸ  

ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ 
 

ɹʘʟʠʨʫʝʪʩʷ ʥʘ ʧʦʣʦʞʝʥʠʠ ʦ ʧʨʦʠʟʚʦʜʥʦʤ ʭʘʨʘʢʪʝʨʝ ʩʧʨʦʩʘ ʥʘ ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʨʝʩʫʨʩʦʚ 

ʉʆʎʀɸʃʀɿɸʎʀʗ ʎɽʅʓ ʇʈʆɼʋʂʊɸ  

ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀʗ 
 

ɿʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʦ ʚʦʟ-

ʤʝʱʘʪʴʩʷ ʯʝʨʝʟ ʩʦʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʮʝʥʫ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ 
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ʉʝʛʦʜʥʷ ʥʝʦʙʭʦʜʠʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʚʩʪʨʘʠʚʘ-

ʥʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʬʝʨʫ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɼʣʷ ʘʢʪʠʚʠʟʘ-

ʮʠʠ ʘʜʘʧʪʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢ ʨʳʥʢʫ ʩ ʫʯʝʪʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ, ʧʨʦʜʘʞʝ, ʤʝʭʘ-

ʥʠʟʤʫ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʴʶ. ʋʧʨʘʚʣʝʥʠʝ ʥʝʜʚʠʞʠʤʳʤ 

ʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʠ ʨʘʟʥʦʧʣʘʥʦʚʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦ-

ʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʧʨʘʚʦʚʦʡ ʠ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʩʬʝʨʘʭ [6, ʩ 80-84]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ, ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʣʝʩʥʦʛʦ ʢʘʧʠ-

ʪʘʣʘ, ʩʦʩʪʦʷʥʠʝʤ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʤʥʦʛʦʦʙʨʘʟʥʳʭ 

ʬʫʥʢʮʠʡ. ɺ ʙʫʜʫʱʝʤ ʵʪʘ ʚʟʘʠʤʦʩʚʷʟʴ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴʩʷ, ʘ ʟʥʘʯʠʤʦʩʪʴ 

ʣʝʩʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ, 

ʫʩʪʦʡʯʠʚʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ï ʚʦʟʨʘʩʪʘʪʴ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ ʚʳʩʪʫʧʘʝʪ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ ʣʝʩʥʦʡ ʥʝʜʚʠ-

ʞʠʤʦʩʪʠ ʠ ʣʝʩʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʨʘʩʢʨʳʪʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʠ-

ʯʝʩʢʠʭ ʦʩʥʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʚʝʣʠʯʠʥʳ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʘʢ ʦʙʲʝʢʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ. 
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ʆʉʆɹɽʅʅʆʉʊʀ ɹʀɿʅɽʉ-ʇʃɸʅʀʈʆɺɸʅʀʗ  

ʇʈʀ ɿɸʉʊʈʆʁʂɽ ʉɺʆɹʆɼʅʆɻʆ ʋʏɸʉʊʂɸ ɺ ɻʆʈʆɼɽ 
 

ɹʠʟʥʝʩ-ʧʣʘʥ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʪʝʥʜʝʨʝ ʥʘ ʟʘʩʪʨʦʡʢʫ ʩʚʦʙʦʜʥʦʛʦ ʫʯʘ-
ʩʪʢʘ ʚ ʛʦʨʦʜʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʠ ʧʷʪʠ ʦʛʨʘʥʠʯʝʥʠʷʭ: ʧʦ ʚʨʝʤʝʥʠ 
ʨʘʟʨʘʙʦʪʢʠ; ʥʘʜʝʞʥʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʳʥʦʯʥʦʡ ʩʪʦʠ-
ʤʦʩʪʴ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ; ʮʝʥʝ ʧʨʦʜʘʞ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ 
ʧʣʦʱʘʜʠ ʧʨʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʝ, ʧʝʨʠʦʜʫ ʧʨʦʜʘʞ, ʝʩʣʠ ʦʙʲʝʢʪ 
ʟʘʩʪʨʦʡʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʩʭʝʤʝ ʬʠʥʘʥ-
ʩʠʨʦʚʘʥʠʷ, ʕʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 
ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘ-
ʪʦʯʥʫʶ ʪʦʯʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʟʥʝʩ ʧʣʘʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʧʨʦ-
ʱʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʠʭ ʨʘʩʯʝʪʘ. ɿʘʢʦʥʳ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʨʳʥʦʯʥʦʡ ʵʢʦ-
ʥʦʤʠʢʝ ʪʨʝʙʫʶʪ ʥʘ ʩʪʘʜʠʠ ʪʝʥʜʝʨʘ ʵʢʩʧʝʨʪʥʦ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʡ 
ʨʦʩʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʤʝʪʦʜʦʚ ʝʝ ʠʟ-
ʛʦʪʦʚʣʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴ-
ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʧʦʚʳʰʝʥʠʝʤ ʝʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘ-
ʯʝʩʪʚ ʠ ʩʥʠʞʝʥʠʝʤ ʠʟʜʝʨʞʝʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʈʝʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ ʩʪʨʦʠʪʝʣʴʥʦʡ 
ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʧʦʟʜʥʝʝ ʟʘ ʩʯʝʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 
ʠʥʥʦʚʘʮʠʡ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʫʪʝʤ 
ʧʨʠʜʘʥʠʷ ʠʤ ʥʦʚʳʭ ʬʫʥʢʮʠʡ, ʫʣʫʯʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠʟʤʝʥʝʥʠʷ ʜʠʟʘʡʥʘ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʠʟʥʝʩ-ʧʣʘʥʘ 
ʊʨʝʙʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʠʟʥʝʩ-

ʧʣʘʥʘ ʜʣʷ ʪʝʥʜʝʨʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʩʘʶʪʩʷ ʨʘʩʯʝʪʘ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ 
ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ʂʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 
ʧʦʪʨʝʙʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʢʨʫʧʥʝʥʥʦ ʤʝʪʦʜʦʤ 
ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ.  

ʄʝʪʦʜ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʧʷʪʴ ʵʪʘʧʦʚ. 
ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʫʤʤʘʨʥʘʷ ʩʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ 

ʨʘʙʦʪ ʧʦ ʦʙʲʝʢʪʫ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ 
ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʟʜʘʥʠʷ, ʜʦʩʪʠʛʥʫʪʦʡ ʚ ʦʪʯʝʪʥʦʤ ʧʝʨʠʦʜʝ, ʥʘ ʦʙʲʝʤ 
ʟʜʘʥʠʷ ʚ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʘʭ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ 
ʝʝ ʟʘʤʝʥʷʝʪ ʥʦʨʤʘʪʠʚʥʘʷ ʩʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʫʤʤʘ ʧʣʘʪʝʞʝʡ ʟʘ ʦʪʜʝʣʴʥʳʝ 
ʚʠʜʳ ʨʘʙʦʪ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ. ʉʫʤʤʘʨʥʘʷ ʩʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ 
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ʦʪʥʦʩʠʪʩʷ ʥʘ ʨʘʙʦʪʳ ʩʦʛʣʘʩʥʦ ʠʭ ʜʦʣʝ ʚ ʩʤʝʪʝ ʚ ʦʪʯʝʪʥʦʤ ʧʝʨʠʦʜʝ. 
ɼʦʣʷ ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ 
ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʤʝʪʥʘʷ 
ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʧʦ ʦʙʲʝʢʪʘʤ ʦʙʨʝʤʝʥʝʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 
ʫʩʣʦʚʠʷʤʠ ʪʝʥʜʝʨʘ.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʩʪʦʠʤʦʩʪʴ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʨʘʙʦʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʫʜʦʨʦʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʦʚʳʝ ʧʣʘʪʝʞʠ (ʪʨʘʥʰʠ) 
ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʨʘʙʦʪ ʠ ʫʩʣʫʛʠ. ʇʣʘʪʝʞʠ ʟʘ ʰʘʛ ʨʘʩʯʝʪʘ ʧʨʠʥʷʪʳʡ ʧʦ 
ʩʦʛʣʘʰʝʥʠʶ ʩ ʧʦʜʨʷʜʯʠʢʘʤʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʦʚʦʛʦ ʧʣʘʪʝʞʘ 
ʩʫʤʤʘ ʧʣʘʪʝʞʝʡ ʟʘ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʨʘʙʦʪ ʜʝʣʠʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 
ʧʝʨʠʦʜʦʚ (ʰʘʛʦʚ ʨʘʩʯʝʪʘ) ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤ 
ʛʨʘʬʠʢʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ʅʘ ʧʷʪʦʤ ʵʪʘʧʝ ʨʘʟʦʚʳʝ ʧʣʘʪʝʞʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ 
ʠ ʟʘʥʦʩʷʪʩʷ ʚ ʪʘʙʣʠʮʫ çʂʘʣʝʥʜʘʨʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ 
ʨʝʩʫʨʩʦʚ ʧʦ ʧʨʦʝʢʪʫè. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʜʝʪ ʘʚʘʥʩʦʚʳʡ ʧʣʘʪʝʞ, ʟʘʪʝʤ 
ʩʣʝʜʫʶʱʠʝ ʚʳʧʣʘʪʳ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʘʥʩʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʪʘʙʣʠʮʝ 
ʚʚʝʜʝʥʘ ʪʦʯʢʘ ʥʘʯʘʣʘ ʧʝʨʚʦʛʦ ʰʘʛʘ ʨʘʩʯʝʪʘ - ʥʫʣʝʚʦʡ ʧʝʨʠʦʜ. ʕʪʦ 
ʥʘʯʘʣʦ ʧʝʨʚʦʛʦ ʰʘʛʘ ʨʘʩʯʝʪʘ. ʆʢʦʥʯʘʥʠʝ ʧʝʨʚʦʛʦ ʰʘʛʘ ʨʘʩʯʝʪʘ ʧʝʨʚʳʡ 
ʧʝʨʠʦʜ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʢʦʥʯʘʥʠʝ ʧʝʨʚʦʛʦ ʰʘʛʘ ʨʘʩʯʝʪʘ ï ʵʪʦ ʥʘʯʘʣʦ 
ʚʪʦʨʦʛʦ ʰʘʛʘ ʨʘʩʯʝʪʘ ʠ ʪʘʢ ʜʘʣʝʝ ʧʦ ʦʩʪʘʣʴʥʳʤ ʰʘʛʘʤ ʨʘʩʯʝʪʘ. 
ʇʝʨʚʳʡ ʧʣʘʪʝʞ ʧʦ ʨʘʙʦʪʝ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ. ʆʜʥʘ ʯʘʩʪʴ ʦʪʥʦʩʠʪʩʷ 
ʥʘ ʥʘʯʘʣʦ ʰʘʛʘ ʨʘʩʯʝʪʘ, ʘ ʚʪʦʨʘʷ ʯʘʩʪʴ ʥʘ ʢʦʥʝʮ ʰʘʛʘ ʨʘʩʯʝʪʘ.  

ʇʨʦʛʥʦʟ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ 
ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʛʥʦʟʘ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʢʚʘʜʨʘʪʥʦʛʦ 

ʤʝʪʨʘ ʧʣʦʱʘʜʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʬʘʢʪʦʨʘ: ʩʣʦʞʠʚʰʝʝʩʷ ʥʘ ʢʦʥʝʮ ʦʪ-
ʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ ʩʪʦʠʤʦʩʪʴ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ; ʢʦʥʢʫʨʝʥʪʥʦʝ 
ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʪʨʝʥʜ ʜʠʥʘʤʠʢʠ ʩʪʦʠʤʦʩʪʠ 
ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ. ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʢʦʥʢʫ-
ʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʚʳʧʦʣʥʷʝʪʩʷ ʵʚʨʠʩʪʠʯʝʩʢʠ ʠʩʭʦʜʷ ʠʟ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ. ʌʦʨʤʠʨʫʝʪʩʷ 
ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʦʙʦʙʱʘʝʪ ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʇʦʟʠ-
ʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʙʱʠʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʜʚʝ ʛʨʫʧʧʳ, ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʱʠʝ ʟʜʘʥʠʝ ʠ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʘ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦ-
ʨʠʠ.  

ɿʜʘʥʠʝ. ʇʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʵʪʘʞʥʦʩʪʴ, 
ʧʣʦʱʘʜʴ, ʤʘʪʝʨʠʘʣ ʟʜʘʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʌʘʢʪʦʨʳ 
ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʝʟʥʳʡ ʵʬʬʝʢʪ: 
ʥʘʣʠʯʠʝ ʢʣʠʝʥʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ, 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʟʜʘʥʠʷ, ʚʢʣʶʯʘʷ ʪʝʧʣʦʟʘʱʠʪʫ, ʧʦʜʦʛʨʝʚ 
ʚʦʜʳ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʝʡ. 

ʄʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʘ. ʈʘʡʦʥ, ʤʠʢʨʦʨʘʡʦʥ, ʫʣʠʮʘ. 
ʌʘʢʪʦʨʳ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʝʟʥʳʡ 
ʵʬʬʝʢʪ: ʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
ʥʘʣʠʯʠʝ ʜʦʨʦʛ, ʫʜʦʙʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 
ʤʝʪʨʦ, ʤʘʛʘʟʠʥʦʚ, ʥʘʣʠʯʠʝʤ ʟʦʥʳ ʦʪʜʳʭʘ ʠ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ, 
ʩʦʩʪʦʷʥʠʝʤ ʵʢʦʣʦʛʠʠ.  

ʈʳʥʦʯʥʘʷ ʮʝʥʘ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʧʨʝ-
ʜʝʣʠʪʩʷ ʢʘʢ ʩʨʝʜʥʷʷ ʨʳʥʦʯʥʘʷ ʮʝʥʘ, ʩʣʦʞʠʚʰʝʝʩʷ ʥʘ ʢʦʥʝʮ ʦʪʯʝʪʥʦʛʦ 
ʧʝʨʠʦʜʘ ʧʦʧʨʘʚʢʘʤʠ ʥʘ ʨʘʡʦʥ ʠ ʤʠʢʨʦʨʘʡʦʥ ʄʠʥʩʢʘ, ʪʠʧ ʤʘʪʝʨʠʘʣʘ 
ʟʜʘʥʠʷ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʜʘʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʎʨi = ʎ ʨ.ʩʨi. (1+ æ ʨ + æ ʤʨ + æ ʤ. + æ ʠʧ ),   (1) 

ʛʜʝ ʎʨi ï ʨʳʥʦʯʥʘʷ ʮʝʥʘ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʘ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʘ i ïʛʦ ʥʘʟʥʘʯʝʥʠʷ; ʎ ʨ.ʩʨi. - ʩʨʝʜʥʷʷ ʨʳʥʦʯʥʘʷ ʮʝʥʘ ʢʚʘʜʨʘʪ-
ʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ i ïʛʦ ʥʘʟʥʘʯʝʥʠʷ; æ ʨ ï ʧʦʧʨʘʚʢʘ ʥʘ ʨʘʡʦʥ ʄʠʥ-
ʩʢʘ; æ ʤʨ ï ʧʦʧʨʘʚʢʘ ʥʘ ʤʠʢʨʦʨʘʡʦʥ ʄʠʥʩʢʘ; æ ʤ ï ʧʦʧʨʘʚʢʘ ʥʘ ʪʠʧ 
ʤʘʪʝʨʠʘʣʘ ʟʜʘʥʠʷ; æ ʠʧ ï ʧʦʧʨʘʚʢʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴ-
ʥʦʩʪʴ ʟʜʘʥʠʷ i ïʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʜʘʥʥʦʤ ʤʠʢʨʦʨʘʡʦʥʝ. 

ɺʝʣʠʯʠʥʘ ʪʨʝʭ ʧʝʨʚʳʭ ʧʦʧʨʘʚʦʢ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦ. 
ʆʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʨʳʥʦʯʥʘʷ ʮʝʥʘ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʰʘʜʠ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʨʘʡʦʥʘʤ, ʤʠʢʨʦʨʘʡʦʥʘʤ, ʪʠʧʘʤ ʤʘʪʝʨʠʘʣʘ ʟʜʘʥʠʷ. 
ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʜʝʢʩ ʮʝʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 
ʨʘʡʦʥʘ, ʤʠʢʨʦʨʘʡʦʥʘ, ʪʠʧʘ ʤʘʪʝʨʠʘʣʘ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʮʝʥʳ ʚ 
ʢʦʥʢʨʝʪʥʦʤ ʨʘʡʦʥʝ, ʤʠʢʨʦʨʘʡʦʥʝ, ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʤʘʪʝʨʠʘʣʘ ʢ 
ʩʨʝʜʥʝʡ ʮʝʥʝ. ɺʝʣʠʯʠʥʘ ʧʦʧʨʘʚʢʠ ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ ʠʥʜʝʢʩ ʮʝʥʳ ʟʘ 
ʚʳʯʝʪʦʤ ʝʜʠʥʠʮʳ 

ʇʦʧʨʘʚʢʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 
ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʥʦʚʦʡ ʧʣʦʱʘʜʠ, ʟʘʚʠʩʠʪ ʦʪ ʜʚʫʭ ʬʘʢʪʦʨʦʚ. ʇʝʨʚʳʡ 
ʬʘʢʪʦʨ. ɻʦʜʦʚʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ ʧʨʠ ʩʜʘ-
ʯʝ ʚ ʘʨʝʥʜʫ. ɺʪʦʨʦʡ ʬʘʢʪʦʨ, ʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ ʮʝʥʳ ʢʚʘʜʨʘʪʥʦʛʦ 
ʤʝʪʨʘ ʧʣʦʱʘʜʠ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɻʦʜʦʚʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 
ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʫʤʥʦʞʝʥʥʦʝ ʥʘ ʩʪʦ ʧʨʦ-
ʮʝʥʪʦʚ ʦʪʥʦʰʝʥʠʝ ʛʦʜʦʚʦʡ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʟʘ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʦʙʱʝʡ 
ʧʣʦʱʘʜʠ ʢ ʨʳʥʦʯʥʦʡ ʮʝʥʝ ʧʣʦʱʘʜʠ. ɻʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ ʮʝʥʳ ʢʚʘʜ-
ʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʫʤʥʦʞʝʥʥʦʝ ʥʘ ʩʪʦ ʧʨʦʮʝʥ-
ʪʦʚ ʦʪʥʦʰʝʥʠʝ ʛʦʜʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʨʳʥʦʯʥʦʡ ʮʝʥʳ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ 
ʧʣʦʱʘʜʠ ʟʘ ʦʪʯʝʪʥʳʡ ʛʦʜ ʢ ʨʳʥʦʯʥʦʡ ʮʝʥʝ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘ-
ʜʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʛʦʜʘ. ɺ ʪʘʙʣʠʮʝ 2. ʧʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʨʘʩʯʝʪʘ ʧʦʧʨʘʚʢʠ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʣʦʱʘʜʠ 
ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʊʘʙʣʠʮʘ 2 - ʇʦʧʨʘʚʢʘ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʙʲʝʢʪʘ 
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ʎʝʥʘ ʧʨʦʜʘʞ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʧʣʦʱʘʜʠ  
ʎʝʥʘ ʧʨʦʜʘʞ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ ʟʜʘʥʠʷ ʠʤʝʝʪ ʜʚʘ ʚʘ-

ʨʠʘʥʪʘ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʧʨʠ ʧʨʦʜʘʞʝ ʟʜʘʥʠʷ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʘ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠʥʠʤʘʝʪʩʷ ʨʳʥʦʯʥʘʷ ʮʝʥʘ ʢʚʘʜʨʘʪʥʦʛʦ 
ʤʝʪʨʘ ʧʣʦʱʘʜʠ. ʆʥʘ ʦʜʠʥʘʢʦʚʘʷ ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʨʦʜʘʞ. ɺʪʦʨʦʡ ʚʘʨʠ-
ʘʥʪ ʧʨʠ ʧʨʦʜʘʞʝ ʯʘʩʪʠ ʟʜʘʥʠʷ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʵʪʦʤ 
ʚʘʨʠʘʥʪʝ ʮʝʥʘ ʧʨʦʜʘʞ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʜʘʥʥʦʡ 
ʧʣʦʱʘʜʠ ʥʠʞʝ ʨʳʥʦʯʥʦʡ ʠ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʛʦʪʦʚʥʦʩʪʠ ʟʜʘʥʠʷ. ʂ 
ʤʦʤʝʥʪʫ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʪʝʨʠ ʚ ʮʝʥʝ ʙʫʜʫʪ ʢʦʤʧʝʥʩʠʨʦ-
ʚʘʥʳ ʧʨʦʮʝʥʪʥʳʤ ʜʦʭʦʜʦʤ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʩʪʫʧʠʚʰʝʡ ʚʳʨʫʯʢʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʩʯʝʪʘ ʮʝʥʳ ʧʨʦʜʘʞ ʪʨʝʙʫʝʪ ʩʦʟʜʘʪʴ ʩʧʝʮʠʬʠʯʝ-
ʩʢʦʝ ʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʦʝ ʚ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʘʭ ʥʝ 
ʠʩʧʦʣʴʟʫʝʪʩʷ. ɿʘ ʥʫʣʝʚʦʡ ʰʘʛ ʧʨʠʥʠʤʘʝʪʩʷ ʦʪʨʝʟʦʚ ʚʨʝʤʝʥʠ ʚ ʜʝʩʷʪʴ 
ʜʥʝʡ. ɺ ʵʪʦʪ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʧʣʘʥʠʨʫʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʝ ʧʨʦʜʘʞʠ. 
ɺʣʝʚʦ ʠ ʚʧʨʘʚʦ ʦʪ ʥʫʣʝʚʦʛʦ ʰʘʛʘ ʠʜʫʪ ʢʚʘʨʪʘʣʳ (ʧʦʣʫʛʦʜʠʷ) ʨʘʩʯʝʪ-
ʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʥʘʨʘʩʪʘʥʠʶ.  

ʀʜʝʷ ʨʘʩʯʝʪʘ ʮʝʥʳ ʧʨʦʜʘʞ. ɺ ʥʫʣʝʚʦʡ ʰʘʛ ʨʘʩʯʝʪʘ ʨʘʚʥʳʡ ʜʝ-
ʩʷʪʠ ʜʥʷʤ ʧʨʦʜʘʞʘ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʧʣʦʱʘʜʠ ʟʜʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 
ʨʳʥʦʯʥʦʡ ʮʝʥʝ ʙʝʟ ʧʦʪʝʨʴ. ʇʨʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʧʨʦʜʘʞʘʭ, ʮʝʥʘ ʧʨʦʜʘʞ 
ʦʩʪʘʝʪʩʷ ʨʳʥʦʯʥʦʡ. ʕʪʦ ʚʝʜʝʪ ʧʦʪʝʨʷʤ ʠʥʚʝʩʪʦʨʘ, ʚ ʚʠʜʝ ʧʨʦʮʝʥʪʥʦʛʦ 
ʜʦʭʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʫʧʘʝʪ ʧʦʟʜʥʝʝ. ʇʦʪʝʨʠ 
ʚʦʟʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʦʪ 
ʧʨʦʜʘʞ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʂʦʤʧʝʥʩʘʮʠʷ ʧʦʪʝʨʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, 
ʝʩʣʠ ʮʝʥʘ ʨʘʥʥʠʭ ʧʨʦʜʘʞ ʧʨʠʥʠʤʘʝʪʩʷ ʚʳʰʝ ʮʝʥʳ ʨʘʚʥʦʵʬʬʝʢʪʠʚʥʦʡ. 
ʈʘʚʥʦʵʬʬʝʢʪʠʚʥʘʷ ʮʝʥʘ ʧʨʠ ʨʘʥʥʠʭ ʧʨʦʜʘʞʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʚʠʚʘʣʝʥʪ 
ʜʦʭʦʜʦʚ ʧʨʠ ʨʘʥʥʠʭ ʧʨʦʜʘʞʘʭ ʠ ʧʨʦʜʘʞʘʭ ʟʘ ʥʫʣʝʚʦʡ ʰʘʛ ʨʘʩʯʝʪʘ.  

 ̄ ʇʦʢʘʟʘʪʝʣʠ 
ʈʘʡʦʥʳ ʛʦʨʦʜʘ 

ʇʨʠʤʝʯʘʥʠʝ 
      

1 ʎʝʥʘ ʤ
2
 ʧʣʦʱʘʜʠ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ *      ʎʝʥʘ ʨʳʥʦʯʥʘʷ 

2 ɸʨʝʥʜʥʘʷ ʧʣʘʪʘ ʟʘ ʤ
2
 ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʚ ʤʝʩʷʮ 
      ʉʧʨʘʚʦʯʥʘʷ 

3 ɸʨʝʥʜʥʘʷ ʧʣʘʪʘ ʟʘ ʛʦʜ       12*ʩʪʨ.2 
4 ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʢʚʘʜʨʘʪʥʦʛʦ 
ʤʝʪʨʘ ʧʣʦʱʘʜʠ ʟʘ ʛʦʜ 

      100%* ʩʪʨ.3/ 
ʩʪʨ.1 

5 ʎʝʥʘ ʤ
2
 ʚ ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʫ *      ʎʝʥʘ ʨʳʥʦʯʥʘʷ 

6 ʀʥʜʝʢʩ ʮʝʥʳ ʤ
2
 ʧʣʦʘɦʜʠ       ʩʪʨ.1./ ʩʪʨ.5. 

7 ʇʨʠʨʦʩʪ ʮʝʥʳ ʤ
2
 ʧʣʦʘɦʜʠ, %       100%*  

(ʩʪʨ.6.-1) 
8 ʊʝʤʧ ʨʦʩʪʘ ʘʢʪʠʚʦʚ ʧʨʠ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ ʧʣʦʱʘʜʠ 

      ʩʪʨ.4+ ʩʪʨ.7 

9 ʉʨʝʜʥʠʡ ʪʝʤʧ ʨʦʩʪʘ ʘʢʪʠʚʦʚ, %  ʉʨʝʜʥʝʝ ʧʦ ʩʪʨ.8. 
10 ʀʥʜʝʢʩ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠ-
ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

      ʩʪʨ.8/9 

11 ʇʦʧʨʘʚʢʘ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ 
ʧʨʠʚʣʝʢʘʪʝʣʥɹʦʩʪʴ 

       (ʩʪʨ.10)-1 
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ʇʦʣʥʫʶ ʢʦʤʧʝʥʩʘʮʠʶ ʧʦʪʝʨʴ ʧʦʟʜʥʠʭ ʧʨʦʜʘʞ ʦʙʝʩʧʝʯʠʚʘʝʪ 
çʎʝʥʘ ʧʨʦʜʘʞ ʢʦʤʧʝʥʩʠʨʫʶʱʘʷè, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴ-
ʩʪʚʘ. ʎʝʥʘ ʧʨʦʜʘʞ ʢʦʤʧʝʥʩʠʨʫʶʱʘʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʙʣʠʟʢʦʡ ʢ ʨʳ-
ʥʦʯʥʦʡ ʮʝʥʝ ʠʣʠ ʜʘʞʝ ʙʦʣʴʰʝ ʝʝ. ʕʪʦ ʥʝʜʦʧʫʩʪʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʙʫ-
ʜʝʪ ʠʥʪʝʨʝʩʘ ʧʦʢʫʧʘʪʝʣʝʡ ʢ ʨʘʥʥʠʤ ʧʦʢʫʧʢʘʤ ʧʣʦʱʘʜʠ.  

ʎʝʥʘ ʧʨʠ ʨʘʥʥʠʭ ʧʨʦʜʘʞʘʭ ʜʦʣʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ. 
ʄʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʩʥʠʞʝʥʠʝ ʮʝʥʳ ʧʨʠ ʨʘʥʥʠʭ ʧʨʦʜʘʞʘʭ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʜʠʢʘʪʠʚʥʦʡ ʮʝʥʳ. ʀʥʜʠʢʘʪʠʚʥʘʷ ʮʝ-
ʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʷʷ ʜʚʫʭ ʮʝʥ ʨʳʥʦʯʥʦʡ ʠ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ.  

ʆʢʦʥʯʘʪʝʣʴʥʦ ʮʝʥʘ ʨʘʥʥʠʭ ʧʨʦʜʘʞ ʚʳʙʠʨʘʝʪʩʷ ʢʘʢ ʤʝʥʴʰʘʷ ʠʟ 
ʜʚʫʭ ʮʝʥ: ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʮʝʥʳ ʠ ʠʥʜʠʢʘʪʠʚʥʦʡ ʮʝʥʳ. ɼʣʷ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʮʝʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʩʯʝʪ çʇʝʨʝʚʦʜʥʦ-
ʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʮʝʥʳ ʧʨʦʜʘʞè, ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʨʳʥʦʯʥʫʶ ʮʝʥʫ ʧʦ 
ʰʘʛʘʤ ʨʘʩʯʝʪʘ. ɼʣʷ ʨʘʥʥʠʭ ʧʨʦʜʘʞ ʵʪʦ ʙʫʜʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠ-
ʨʦʚʘʥʠʷ, ʜʣʷ ʧʦʟʜʥʠʭ ʧʨʦʜʘʞ ʢʦʵʬʬʠʮʠʝʥʪ ʢʘʧʠʪʘʣʠʟʘʮʠʠ. ɼʠʬʬʝ-
ʨʝʥʮʠʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʦʤʝʨʘʤ ʰʘʛʦʚ 
ʨʘʩʯʝʪʘ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠʜʘʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʝ-
ʨʝʚʦʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ɸ=(1+ɽʢ)
n
,
      

(2) 

ʛʜʝ, ɽʢ ï ʩʪʘʚʢʘ ʧʣʘʪʳ ʟʘ ʢʨʝʜʠʪ ʟʘ ʰʘʛ ʨʘʩʯʝʪʘ (ʢʚʘʨʪʘʣ, ʧʦʣʫʛʦʜʠʝ), 
ʩʪʘʚʢʘ ʧʣʘʪʳ ʟʘ ʢʨʝʜʠʪ: ʧʦʣʫʛʦʜʦʚʘʷ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʛʦʜʦʚʦʡ ʩʪʘʚʢʠ; 
ʢʚʘʨʪʘʣʴʥʘʷ ʨʘʚʥʘ ʯʝʪʚʝʨʪʦʡ ʯʘʩʪʠ ʛʦʜʦʚʦʡ ʩʪʘʚʢʠ; n - ʥʦʤʝʨ ʧʝʨʠʦʜʘ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʧʨʠʩʚʦʝʥʥʳʤ ʝʤʫ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʤ ʟʥʘʯʝʥʠʝʤ. 

ʇʝʨʝʚʦʜʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʦʩʚʦʙʦʞʜʝʥʠʠ ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʟʥʘʢʘ ʥʦʤʝʨʘ ʧʝʨʠʦʜʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ɸ=1/(1+ɽʢ)
n
,
      

(3) 

ʛʜʝ n - ʧʝʨʠʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʙʘʣʘʥʩʘ ʠʥʚʝʩʪʠʮʠʡ ʠ ʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ɹʘʣʘʥʩ ʧʦʪʨʝʙʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʠ ʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʫʩʪʦʡʯʠʚʫʶ ʨʝʘʣʠʟʘʮʠʶ ʙʠʟʥʝʩ-ʧʣʘʥʘ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʣʘʪʝʞʠ ʧʦ 
ʧʨʦʝʢʪʫ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦ ʛʦʜʘʤ 
ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ʆʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʙʘʣʘʥʩʘ ʷʚʣʷʝʪʩʷ ʢʘʣʝʥʜʘʨʥʘʷ 
ʧʦʪʨʝʙʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʏʘʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʣʦʱʘʜʝʡ ʙʝʟ ʅɼʉ. ʆʩʪʘʣʴʥʳʝ 
ʧʣʘʪʝʞʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʠʥʚʝʩʪʠʮʠʷʤʠ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʙʘʣʘʥʩʘ 
ʧʨʠʚʦʜʷʪʩʷ ʠʩʪʦʯʥʠʢʠ ʠʥʚʝʩʪʠʮʠʡ ʚʢʣʶʯʘʶʱʠʝ: ʨʝʩʫʨʩʳ ʠʥʚʝʩʪʦʨʘ, 
ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʚʝʣʠʯʠʥʳ ʠʥʚʝʩʪʠʮʠʡ; ʢʨʝʜʠʪ ʙʘʥʢʘ.  

ʂʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʘʣʘʥʩʘ ʧʨʦʝʢʪʘ ʫʯʠʪʳʚʘʝʪ, ʯʪʦ 
ʢʨʝʜʠʪʥʳʝ ʨʝʩʫʨʩʳ ʙʘʥʢʘ ʧʦʩʪʫʧʘʶʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ ʠʩʯʝʨʧʘʥʳ 
ʨʝʩʫʨʩʳ ʠʥʚʝʩʪʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʙʘʣʘʥʩʝ ʥʝʦʙʭʦʜʠʤʦ 
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ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʨʘʚʠʣʴʥʫʶ ʦʯʝʨʝʜʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʧʦ ʧʝʨʠʦʜʘʤ 
ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʢʘʟʘʥʳ ʥʘ ʥʘʯʘʣʦ ʧʝʨʚʦʛʦ ʰʘʛʘ ʨʘʩʯʝʪʘ (ʥʫʣʝʚʦʡ ʰʘʛ) 
ʠ ʜʘʣʝʝ ʥʘ ʢʦʥʝʮ ʰʘʛʘ ʨʘʩʯʝʪʘ. ʂʦʥʝʮ ʧʝʨʚʦʛʦ ʰʘʛʘ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ 
ʥʘʯʘʣʦʤ ʚʪʦʨʦʛʦ ʰʘʛʘ ʠ ʪʘʢ ʜʘʣʝʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʢʨʝʜʠʪ ʚʳʜʘʝʪʩʷ ʥʘ ʥʘʯʘʣʦ ʰʘʛʘ ʨʘʩʯʝʪʘ, ʘ ʧʦʛʘʰʝʥʠʷ 
ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʨʝʜʠʪʘ ʠʥʚʝʩʪʦʨ ʧʨʦʠʟʚʦʜʠʪ ʥʘ ʢʦʥʝʮ ʰʘʛʘ ʨʘʩʯʝʪʘ. 

ɺ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʘʭ ʚʦʟʥʠʢʘʝʪ ʜʫʘʣʠʟʤ ʧʦʥʷʪʠʡ çʏʠʩʪʘʷ 
ʧʨʠʙʳʣʴè ʦʪ ʧʨʦʜʘʞ ʧʦʩʣʝ ʚʳʧʣʘʪʳ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴè ʠ çʏʠʩʪʳʡ 
ʜʦʭʦʜ ʠʥʚʝʩʪʦʨʘè. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʬʠʥʘʥʩʦʚʳʭ ʦʪ-
ʥʦʰʝʥʠʡ. ʀʥʚʝʩʪʦʨ ʠʟ ʦʜʥʦʛʦ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ ʚʳʧʣʘʯʠʚʘʝʪ ʥʘʣʦʛ ʥʘ 
ʧʨʠʙʳʣʴ, ʧʦʛʘʰʘʝʪ ʢʨʝʜʠʪ ʙʘʥʢʘ, ʚʦʟʚʨʘʱʘʝʪ ʩʚʦʠ ʠʥʚʝʩʪʠʮʠʠ ʠ ʧʦ-
ʣʫʯʘʝʪ ʩʚʦʶ ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ. ɺʩʝ, ʯʪʦ ʦʩʪʘʥʝʪʩʷ ʠʥʚʝʩʪʦʨʫ ʧʦʩʣʝ ʧʦ-
ʛʘʰʝʥʠʷ ʢʨʝʜʠʪʘ ʠ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ ʙʫʜʝʪ ʝʛʦ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ. 
ʇʨʠʙʳʣʴ ʠʥʚʝʩʪʦʨʘ ʠ ʧʨʠʙʳʣʴ ʜʣʷ ʮʝʣʝʡ ʥʘʣʦʦʙʣʦʞʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ.  

ɼʫʘʣʠʟʤ ʧʦʥʷʪʠʷ çʧʨʠʙʳʣʴè ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʨʘʩʯʝ-
ʪʘ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ ʠʥʚʝʩʪʦʨʘ: 

- ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ çʏʠʩʪʳʡ ʜʦʭʦʜ ʠʥʚʝʩʪʦʨʘè ʨʘʚʝʥ 
ʚʳʨʫʯʢʝ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʜʘʞ ʟʘ ʤʠʥʫʩʦʤ ʥʘʣʦʛʘ ʥʘ ʜʦʙʘʚʣʝʥ-
ʥʫʶ ʩʪʦʠʤʦʩʪʴ; 

- ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ çʏʠʩʪʳʡ ʜʦʭʦʜ ʠʥʚʝʩʪʦʨʘè ʨʘʚʝʥ 
çʏʠʩʪʦʡ ʧʨʠʙʳʣʠè ʦʪ ʧʨʦʜʘʞ ʟʘ ʤʠʥʫʩʦʤ ʚʳʧʣʘʪ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ 
ʢʨʝʜʠʪʘ (ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʫ). 

ɺ ʧʨʦʝʢʪʝ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʦ ʢʨʝʜʠʪʦʚʘʥʠʶ, ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦ ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ ʥʘʯʠʩʣʷʝʪʩʷ ʙʝʟ ʫʯʝʪʘ ʚʳʧʣʘʪ ʧʦ ʦʙʩʣʫʞʠʚʘ-
ʥʠʶ ʢʨʝʜʠʪʘ (ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʫ), ʟʘʪʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʦʤʧʝʥʩʘ-
ʮʠʷ ʠʟʣʠʰʥʝ ʥʘʯʠʩʣʝʥʥʦʛʦ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ. ɺʝʣʠʯʠʥʘ ʢʦʤʧʝʥʩʘ-
ʮʠʠ ʦʧʨʝʜʝʣʠʪʩʷ ʧʦʩʣʝ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʫ. 
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ɿʘʚ. ʢʘʬʝʜʨʦʡ, ʜʦʮ., ʢʘʥʜ. ʢɻʦʥʦʤ. ʥʘʫʢ ʊ.ʅ. ɼʦʣʠʥʠʥʘ (ɹɻʊʋ, ʛ. ʄʠʥʩʢ); 

ɸʩʧ. ʆ.ɽ. ɼʦʣʠʥʠʥʘ (ɹʅʊʋ, ʛ. ʄʠʥʩʢ) 

ʀʅɼʋʉʊʈʀɸʃʔʅʆɽ ʅɸʉʃɽɼʀɽ ɻʆʈʆɼɸ ɻʈʆɼʅʆ: 

ʊʋʈʀʉʊʀʏɽʉʂʀʁ ʇʆʊɽʅʎʀɸʃ ʀ ɽɻʆ ʈɽɸʃʀɿɸʎʀʗ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʘʙʣʶʜʘʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʧʝʨʝʩʤʦʪʨʘ ʦʪʥʦ-

ʰʝʥʠʷ ʢ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʤʫ ʥʘʩʣʝʜʠʶ, ʢʦʪʦʨʦʝ ʚʩʝ ʙʦʣʝʝ ʟʨʠʤʦ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʙʘʟʦʚʫʶ ʮʝʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʀʤʝʥʥʦ ʥʘʩʣʝʜʠʶ ʧʨʠʥʘʜʣʝʞʠʪ ʨʝʰʘʶʱʘʷ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡ-

ʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʪʫ-

ʨʠʟʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʥʘʩʣʝʜʠ-

ʝʤ. ʗʚʣʷʷʩʴ ʯʘʩʪʴʶ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʝ ʥʘʩʣʝʜʠʝ ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʩʪʨʦʝʥʠʡ ʠ ʘʨʪʝʬʘʢʪʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʦʙʱʝʩʪʚʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʨʫʜʘ ʠ ʩʯʠʪʘʶʱʠʭʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʜʣʷ ʙʫ-

ʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝ-

ʨʠʢʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʪʫʨʠʟʤ ʫʞʝ ʜʘʚʥʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʝʛʤʝʥʪʦʤ 

ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ. ʆʧʝʨʘʪʦʨʳ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʠʥʜʫʩʪ-

ʨʠʘʣʴʥʦʤ ʪʫʨʠʟʤʝ, ʧʦʷʚʠʣʠʩʴ ʠ ʚ ʈʦʩʩʠʠ. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʦ-

ʜʦʙʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʧʦʢʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ 

ʙʦʣʴʰʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʛ. ɻʨʦʜʥʦ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʛ. ɻʨʦʜʥʦ ʷʚʣʷʝʪʩʷ 

ʥʘʩʣʦʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʩʣʦʝʚ. ʅʘʯʘʣʘ ʦʥʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩ 

ʢʦʥʮʘ XVIII ʚʝʢʘ. ʆʩʪʘʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʝʝ ʩʦʩʪʦʷʥʠʠ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʠʦʜʘʭ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʩʦʦʨʫʞʝʥʠʷ ʪʝʭ ʣʝʪ, ʩʦ-

ʭʨʘʥʠʚʰʠʝʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʆʭʘʨʘʢʪʝʨʠʟʫʝʤ ʥʘʠʙʦʣʝʝ ʟʥʘ-

ʯʠʤʳʝ ʠʟ ʥʠʭ. 

ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʛ. ɻʨʦʜʥʦ ʷʚʣʷʶʪʩʷ ʧʦʩʪʨʦʡʢʠ ʤʘʥʫʬʘʢʪʫʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ɸ. ʊʳʟʝʥ-

ʛʘʫʟʘ ʚ ɻʦʨʦʜʥʠʮʝ ʠ ʃʦʩʦʩʥʝ (1760ï1770 ʛʛ.). ʕʪʦ ʙʳʣ ʧʝʨʚʳʡ ʧʨʠʤʝʨ 

ʧʦʩʝʣʝʥʠʡ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʫʶ ʬʫʥʢʮʠʶ ʦʙʲʝʢʪʦʚ. ʕʪʠ ʧʦʩʝʣʝʥʠʷ ʙʳʣʠ ʧʨʦʦʙʨʘʟʘʤʠ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʠʭ ʤʘʥʫ-

ʬʘʢʪʫʨ ʙʳʣʦ ʨʘʟʤʝʱʝʥʦ ʚ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʣʝʥʠʷ ʥʘʨʘʚ-

ʥʝ ʩ ʣʶʙʳʤʠ ʜʨʫʛʠʤʠ ʩʪʨʦʝʥʠʷʤʠ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʛ. ɻʨʦʜʥʦ ʵʪʘʧʘ ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʜʫʩʪʨʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʣʣʶʩʪʨʠ-

ʨʫʝʪʩʷ ʣʠʰʴ ʦʪʜʝʣʴʥʳʤʠ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ. ʅʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʢʦʤʧʣʝʢʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʩʪʨʦʝʢ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʧʨʝʜ-
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ʩʪʘʚʣʝʥ ʦʪʜʝʣʴʥʳʤʠ ʟʜʘʥʠʷʤʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʤʘʥʫʬʘʢʪʫʨʥʳʤ 

ʩʢʣʘʜʦʤ ʥʘ ʧʣʦʱʘʜʠ ɸ. ʊʳʟʝʥʛʘʫʟʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʦʙʲʝʢʪʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʛ. ɻʨʦʜʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʠʩʦʝʜʠ-

ʥʝʥʠʝ ɻʨʦʜʥʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ ʢ ʈʦʩʩʠʠ ʚ 1799 ʛ. ɺ ʮʝʣʦʤ ʚ ʢ. XVIII  ï 

ʧ.ʧ. XIX ʚʚ. ʚ ʛʦʨʦʜʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʧʨʠʚʷʟʢʘ ʢ ʠʩʪʦʯʥʠʢʘʤ ʩʳʨʴʷ, ʚʦʜʳ ʠ 

ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʨʪʝʨʠʠ ï ʨʝʢʝ ʅʝʤʘʥ.  

ɺ 1862 ʛ. ʯʝʨʝʟ ʛʦʨʦʜ ʧʨʦʰʣʘ ʇʝʪʝʨʙʫʨʛʩʢʦ-ɺʘʨʰʘʚʩʢʘʷ ʞʝʣʝʟ-

ʥʘʷ ʜʦʨʦʛʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʘʷ ʨʘʟʚʠʪʠʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʛ. ɻʨʦʜʥʦ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʤʝʩʪʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʜʨʝʚʝʩʠʥʳ. ɺʝʜʫʱʠʤʠ ʦʪ-

ʨʘʩʣʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʣʠʩʴ ʧʠʱʝʚʢʫʩʦʚʦʝ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶ-

ʱʝʝ ʠ ʙʫʤʘʞʥʦ-ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚ ʛ. ɻʨʦʜʥʦ ʧʦʣʫʯʠʣʘ ʪʘʙʘʯʥʘʷ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʴ. ʆʩʥʦʚʘʥʥʘʷ ʀ. ʐʝʨʝʰʝʚʩʢʠʤ ʚ 1862 ʛ. ʪʘʙʘʯʥʘʷ ʬʘʙ-

ʨʠʢʘ ʙʳʣʘ ʢʨʫʧʥʝʡʰʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ɹʝʣʦʨʫʩʩʠʠ. ʇʦʟʞʝ ʘʢʮʠʦʥʝʨ-

ʥʦʝ ʦʙʱʝʩʪʚʦ çʀ. ʐʝʨʝʰʝʚʩʢʠʡ ʠ ʂÁè ʧʝʨʝʥʝʩʣʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʥʦ-

ʚʦʝ ʟʜʘʥʠʝ ʚ ɿʘʥʝʤʘʥʩʢʠʡ ʬʦʨʰʪʘʜʪ. ɺ ʤʝʞʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʢ ʥʝʤʫ 

ʙʳʣʦ ʧʨʠʩʪʨʦʝʥʦ ʜʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʨʧʫʩʘ. ʉʝʛʦʜʥʷ ʢʦʤʧʣʝʢʩ 

ʟʜʘʥʠʡ ɻʨʦʜʥʝʥʩʢʦʡ ʪʘʙʘʯʥʦʡ ʬʘʙʨʠʢʠ ʬʦʨʤʠʨʫʝʪ ʟʘʩʪʨʦʡʢʫ ʚʜʦʣʴ 

ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʫʣʠʮʳ ɻʦʨʥʦʚʳʭ. ɺ ʟʜʘʥʠʠ ʞʝ ʧʦ ʫʣ. ʄʦʩʪʦʚʦʡ ʨʘʩʧʦ-

ʣʦʞʠʣʘʩʴ ɻʨʦʜʥʝʥʩʢʘʷ ʧʝʨʯʘʪʦʯʥʘʷ ʬʘʙʨʠʢʘ, ʚʭʦʜʷʱʘʷ ʚ ʩʦʚʨʝʤʝʥ-

ʥʳʡ ʘʥʩʘʤʙʣʴ ʉʦʚʝʪʩʢʦʡ ʧʣʦʱʘʜʠ.  

ʂʨʦʤʝ ʪʘʙʘʯʥʦʡ ʬʘʙʨʠʢʠ ʐʝʨʝʰʝʚʩʢʠʤ ʚ ʛ. ɻʨʦʜʥʦ ʧʨʠʥʘʜʣʝ-

ʞʘʣʠ ʧʘʧʠʨʦʩʥʦ-ʛʠʣʴʟʦʚʘʷ ʬʘʙʨʠʢʘ ʠ ʛʠʣʴʟʦʚʳʡ ʟʘʚʦʜ, ʘ ʪʘʢʞʝ ʢʦʤ-

ʧʣʝʢʩ ʪʘʙʘʯʥʳʭ ʩʢʣʘʜʦʚ ʧʦ ʫʣ. ɹʫʜʝʥʥʦʛʦ, ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʜʦ 

ʥʘʰʠʭ ʜʥʝʡ ʠ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʦʤʝ-

ʱʝʥʠʡ. ʅʝʜʘʣʝʢʦ ʦʪ ʢʦʤʧʣʝʢʩʘ ʩʢʣʘʜʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʟʜʘʥʠʝ ʙʳʚʰʝʛʦ 

ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ ʥʘʯʘʣʘ XX ʚ., ʫʪʨʘʪʠʚʰʝʝ ʩʚʦʝ ʠʩʭʦʜʥʦʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ ʢʦʥʮʝ XIX ʚ. ʚ ʛʦʨʦʜʝ ʠʤʝʣʦʩʴ ʜʚʘ ʚʠʥʦʢʫʨʝʥʥʳʭ ʠ ʜʚʘ ʩʧʠʨ-

ʪʦʦʯʠʩʪʠʪʝʣʴʥʳʭ ʟʘʚʦʜʘ, ʥʝʩʢʦʣʴʢʦ ʧʠʚʦʚʘʨʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʜʥʦ 

ʠʟ ʥʠʭ ï ʧʠʚʦʚʘʨʝʥʥʳʡ ʟʘʚʦʜ ʀ. ʂʫʥʮʘ ï ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʘ ʙʝʨʝʛʫ 

ʨ. ʅʝʤʘʥ ʚ 1877 ʛ. ʚ ʟʜʘʥʠʠ ʙʳʚʰʝʛʦ ʜʚʦʨʮʘ ʆʛʠʥʩʢʠʭ, ʢʦʪʦʨʦʝ ʢ ʪʦʤʫ 

ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʢʫʧʮʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʩʢʣʘʜʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʜʘʥʥʳʡ ʦʙʲʝʢʪ, ʫʪʨʘʪʠʚʰʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩʦʭʨʘ-

ʥʠʣʩʷ ʠ ʷʚʣʷʝʪʩʷ ʧʘʤʷʪʥʠʢʦʤ ʘʨʭʠʪʝʢʪʫʨʳ, ʬʦʨʤʠʨʫʷ ʧʘʥʦʨʘʤʫ ʥʘ ʛʦ-

ʨʦʜ ʩ ʨʝʢʠ ʅʝʤʘʥ. ɺ 1882 ʛ. ʥʘ ʌʘʙʨʠʯʥʦʡ ʫʣʠʮʝ ʚʦʟʥʠʢʘʝʪ ʙʨʦʚʘʨ 

ʉʣʫʮʢʦʛʦ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥ ʣʠʢʝʨʦʚʦʜʦʯ-

ʥʳʡ ʟʘʚʦʜ çʅʝʤʘʥʦʬʬè. 
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ʉʚʠʜʝʪʝʣʷʤʠ ʨʘʩʮʚʝʪʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ɻʨʦʜʥʦ ʷʚʣʷʶʪʩʷ 

ʢʠʨʧʠʯʥʳʝ ʟʘʚʦʜʳ ʉʪʘʥʠʩʣʘʚʦʚʘ ʥʘ ʂʨʘʩʥʦʘʨʤʝʡʩʢʦʡ ʫʣʠʮʝ, ɸʨʢʠʥʘ 

ï ʥʘ ʫʣʠʮʝ ʃʝʨʤʦʥʪʦʚʘ, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʝʥʠʡ ɼʨʫʪʩʢʠʭ-

ʃʶʙʝʪʩʢʠʭ ʥʘ ʫʣʠʮʝ ʂʘʭʘʥʦʚʩʢʦʛʦ ʠ ʧʝʨʝʫʣʢʝ ɼʟʝʨʞʠʥʩʢʦʛʦ, ʧʦʩʪʨʦ-

ʝʥʥʳʭ ʜʣʷ ʨʘʙʦʯʠʭ. ɼʘʥʥʳʝ ʦʙʲʝʢʪʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʟʘ 

ʛʦʨʦʜʦʤ ʚ ʠʤʝʥʠʷʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʤʝʩʪ ʜʦʙʳʯʠ ʩʳʨʴʷ, ʦʜʥʘʢʦ ʚ 

ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʛʦʨʦʜʘ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ. 

ʂ ʥʘʯʘʣʫ ʇʝʨʚʦʡ ʄʠʨʦʚʦʡ ʚʦʡʥʳ ʧʨʦʤʳʰʣʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ ɻʨʦʜʥʦ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʩʣʦʞʠʚʰʫʶʩʷ ʚʜʦʣʴ ʞʝʣʝʟʥʦʡ ʜʦʨʦ-

ʛʠ ʨʘʜʠʘʣʴʥʫʶ ʤʦʜʝʣʴ (ʨʠʩ. 1). ʀʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʚʦʡ-

ʥʳ ʥʝʤʝʮʢʠʤʠ ʦʢʢʫʧʘʮʠʦʥʥʳʤʠ ʚʣʘʩʪʷʤʠ ʥʘ ʫʣʠʮʝ ɺʦʣʢʦʚʠʯʘ ʙʳʣʘ 

ʦʩʥʦʚʘʥʘ ʬʘʙʨʠʢʘ ʢʦʬʝ ʠ ʤʘʨʤʝʣʘʜʘ. ʉʝʛʦʜʥʷ ʚ ʟʜʘʥʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʰʚʝʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  
 

  

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʤʳʰʣʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ɻʨʦʜʥʦ. 1915 ʛ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʛ. ɻʨʦʜʥʦ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ 1950-1980-ʭ ʛʛ. ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʩʪʨʦʡʢʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʪʨʘʥʩ-

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʘʷʩʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ ʙʝʣʦʨʫʩʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʛ. 

ɻʨʦʜʥʦ, ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʨʘʜʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ, ʩʢʣʘʜʳʚʘʶʱʘʷʩʷ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ-ʤʘʛʠʩʪʨʘʣʝʡ. ʅʘ-

ʨʘʱʠʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʵʪʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʧʨʝʜʝ-

ʣʠʣʦ ʧʦʷʚʣʝʥʠʝ çʩʝʢʪʦʨʦʚè ʚ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʦʚ.  

ʉʝʛʦʜʥʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʛ. ɻʨʦʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ 675 ʩʫʙʲʝʢ-

ʪʘʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʚ ʪʨʠ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʨʘʡʦʥʘ (ʨʠʩ. 2): ʩʝʚʝʨʥʳʡ (ʧʨʷʜʠʣʴʥʦ-ʥʠʪʦʯʥʳʡ ʢʦʤʙʠʥʘʪ, ʟʘʚʦʜʳ ʘʚ-

ʪʦʘʛʨʝʛʘʪʦʚ, ʵʣʝʢʪʨʦʧʨʠʙʦʨʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʩʪʢʠ), ʚʦʩʪʦʯʥʳʡ 
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(ʆɸʆ çɸʟʦʪè, ʊʕʎ-2, çʆʙʩʝʣʴʭʦʟʪʝʭʥʠʢʘè, çɻʨʦʜʥʦʩʝʣʴʩʪʨʦʡè) ʠ 

ʶʞʥʳʡ (ʟʘʚʦʜ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ, ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʦʡʠʥʜʫʩʪ-

ʨʠʠ). ʉʦʛʣʘʩʥʦ ʛʝʥʝʨʘʣʴʥʦʤʫ ʧʣʘʥʫ ɻʨʦʜʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚʩʣʝʜʩʪʚʠʝ ʚʳʥʦʩʘ ʨʷʜʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ 

ʛʦʨʦʜʩʢʫʶ ʯʝʨʪʫ, ʯʪʦ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʚʦʧʨʦʩʳ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʩʚʦʙʦʞ-

ʜʘʝʤʳʭ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʤʳʰʣʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ɻʨʦʜʥʦ. 2013 ʛ. 

ʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛ. 

ɻʨʦʜʥʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʪʠʧʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʦʙʲʝʢʪʘʤʠ, ʩʦʭʨʘʥʠʚʰʠʤʠ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ, ʚʦïʚʪʦʨʳʭ, ʦʙʲʝʢʪʘʤʠ, ʠʟʤʝʥʠʚʰʠʤʠ 

ʠʩʭʦʜʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ ʥʘ ʜʨʫʛʫʶ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʳ-

ʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʘʷ ʛʨʫʧʧʘ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʦʩʪʨʦʡʢʘʤʠ, ʠʟʤʝʥʠʚʰʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢ-

ʮʠʶ ʥʘ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ (ʞʠʣʫʶ ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʫʶ) ʣʠʙʦ ʫʪʨʘ-

ʪʠʚʰʠʤʠ ʠʩʭʦʜʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʛʦ-

ʨʦʜʩʢʫʶ ʩʨʝʜʫ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʘʥʳ ʧʘʤʷʪʥʠʢʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ï ʦʙʲʝʢʪʳ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʚʦʜʦʥʘʧʦʨʥʳʝ ʙʘʰʥʠ ʠ 

ʧʦʞʘʨʥʘʷ ʢʘʣʘʥʯʘ. ɺ ʥʠʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ - ʤʘʩ-

ʪʝʨʩʢʠʝ ʭʫʜʦʞʥʠʢʦʚ ʠ ʤʫʟʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʥʥʳʝ ʩʪʨʦʝʥʠʷ ʥʝ 

ʚʭʦʜʷʪ ʚ ʜʝʡʩʪʚʫʶʱʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʘ, ʦʜ-

ʥʘʢʦ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʝʩʥʝʡʰʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʨʭʝʦʣʦ-

ʛʠʠ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ. ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʧʣʘʥʝ ʛ. ɻʨʦʜʥʦ. 
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ʈʠʩʫʥʦʢ 3 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʝʢʪʦʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ  

XVIII -ʥʘʯ. XX ʚʚ. ʚ  ɻʨʦʜʥʦ. 2013 ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʷʩʴ ʩʘʤʳʤ ʩʪʘʙʠʣʴʥʳʤ ʟʚʝʥʦʤ ʛʦʨʦʜʩʢʦʛʦ 

ʢʘʨʢʘʩʘ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʧʦʜʚʠʞʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʵʣʝʤʝʥʪʦʚ. ʀʤʝʥʥʦ ʠʥʝʨʪ-

ʥʦʩʪʴ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʦʙʫʩʣʦʚʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʦʚ ʝʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʦʨʦʜʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-

ʣʘʨʫʩʴ. ɹʫʜʫʯʠ ʦʙʲʝʢʪʠʚʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʨʦʰʣʦʛʦ, ʵʣʝʤʝʥʪʳ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʘʨʭʝʦʣʦʛʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦ-

ʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʩʪʨʘʥʳ, ʜʦʩʪʦʡʥʦʛʦ ʚʥʠʤʘʥʠʷ ʪʫʨʠʩʪʦʚ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʘʟʚʠʪʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʛʦʨʦʜʘʭ ʈʝʩ-

ʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʥʳʭ ʤʝʨ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʠʤʝʶʱʝʛʦʩʷ ʧʦʪʝʥʮʠʘʣʘ. ʊʘʢ, ʢ ʯʠʩʣʫ ʧʨʦʙʣʝʤʥʳʭ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʚʦʧʨʦʩʳ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ ʦʙʲʝʢʪʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʦʙʲʝʢʪʦʚ ʠʥʜʫʩʪ-

ʨʠʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ ʩ ʫʯʝʪʦʤ ʠʭ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɸʜʝʢʚʘʪʥʘʷ ʦʮʝʥʢʘ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʤ ʙʠʟʥʝʩʝ ʪʨʝʙʫʝʪ ʛʨʘʤʦʪʥʦʡ ʢʦʤʙʠ-

ʥʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʩʭʝʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʪʤʝʪʠʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʘʢʦʡ ʦʪʨʘʩʣʠ ʟʥʘʥʠʡ, ʢʘʢ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ 

ʘʨʭʝʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʠʩʩʣʝʜʫʝʪ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦ-

ʜʷʱʠʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʦʙʱʝʩʪʚʘ 

ʚ ʮʝʣʦʤ, ʩ ʜʨʫʛʦʡ. ʊʘʢ, ʟʘ ʨʫʙʝʞʦʤ ʩʫʱʝʩʪʚʫʶʪ ʢʘʬʝʜʨʳ ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʡ ʘʨʭʝʦʣʦʛʠʠ ʧʨʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʄʠʯʠʛʘʥʩʢʦʤ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ
 
(ʉʐɸ) ʠ ʚ ɹʠʨʤʠʥʛʝʤʩʢʦʤ ʋʥʠʚʝʨ-

ʩʠʪʝʪʝ
 
(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʘʢʞʝ ʚʝʜʫʪʩʷ ʧʦ-

ʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʯʝʚʠʜʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. 
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ɺ ʟʘʚʝʨʰʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʛ. ɻʨʦʜʥʦ, ʥʦ ʠ ʜʨʫʛʠʝ ʦʙ-

ʣʘʩʪʥʳʝ ʛʦʨʦʜʘ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʮʝʥʪʨʝ ɽʚʨʦʧʳ, 

ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʪʫʨʠʟ-

ʤʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʫʨʠ-

ʩʪʠʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ. ʀ ʯʝʤ ʨʘʥʴʰʝ ʥʘʯʥʝʪʩʷ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʩʝʢʪʦʨʘ, 

ʪʝʤ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ ʫʜʘʩʪʩʷ ʩʦ-

ʭʨʘʥʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠ-

ʢʠ ʠ ʪʝʥʜʝʥʮʠʠ ʚʳʥʦʩʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘ ʛʦʨʦʜʩʢʫʶ ʯʝʨʪʫ. 
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ɼʦʮ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ ʅ.ɸ. ʄʘʩʠʣʝʚʠʯ (ɹɻʊʋ, ʛ. ʄʠʥʩʢ) 

ʆʉʅʆɺʅʓɽ ʇʆʃʆɾɽʅʀʗ ʂʆʅʎɽʇʎʀʀ  

ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ ʊʋʈʀɿʄɸ  

ɺ ɹɽʃʆɺɽɾʉʂʆʄ ʕʂʆʃʆɻʀʏɽʉʂʆʄ ʈɽɻʀʆʅɽ 

 
ʊʫʨʠʟʤ ï ʦʩʦʙʳʡ ʚʠʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʠ 
ʩʬʝʨ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʘʩʧʝʢʪʝ ʪʫʨʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʢʨʳʪʫʶ 
ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʦʮʠʦ-ʢʫʣʴʪʫʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʙʲʝʢ-
ʪʠʚʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʨʝʛʠʦʥʘ 
ʯʝʨʝʟ ʝʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ.  

ɹʳʩʪʨʦʝ ʫʩʠʣʝʥʠʝ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʪʫʨʠʩʪʠ-
ʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʪʫʨʠʟʤ 
ʩʪʘʣ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʨʛʘʥʳ ʪʝʨʨʠ-
ʪʦʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ 
ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʚ ʤʝʩʪʥʦʩʪʷʭ, ʦʙʣʘʜʘʶʱʠʭ ʮʝʥʥʳʤʠ ʨʝʢʨʝʘʮʠʦʥʥʦ-
ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʫʨʠʟʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʝ ʪʦʣʴʢʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚʝʩʴ 
ʢʦʤʧʣʝʢʩ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʥʘʠʙʦʣʝʝ ʵʬ-
ʬʝʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʦʢʫʧʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʠ 
ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʫʣʴ-
ʪʫʨʳ, ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʙʦʣʴ-
ʰʠʥʩʪʚʝ ʩʪʨʘʥ ʪʫʨʠʟʤ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʜʦʭʦʜʥʦʡ ʦʪʨʘʩʣʴʶ 
ʵʢʦʥʦʤʠʢʠ, ʥʦ ʠ ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʜʫ-
ʭʦʚʥʦʤʫ ʦʟʜʦʨʦʚʣʝʥʠʶ ʦʙʱʝʩʪʚʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʦʥ ʨʘʟʚʠʚʘ-
ʝʪʩʷ ʪʘʤ, ʛʜʝ ʠʤʝʶʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʘʪʪʨʘʢʪʦʨʳ, ʠʥʪʝʨʝʩ-
ʥʳʝ ʩʦʚʨʝʤʝʥʥʦʤʫ ʪʫʨʠʩʪʫ ʠ ʩʪʘʙʠʣʴʥʳ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʧʦʣʠʪʠʯʝ-
ʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. ʇʦʜ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʘʪʪʨʘʢʪʦʨʘʤʠ ʧʦʥʠʤʘʶʪ ʢʦʤ-
ʧʣʝʢʩ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʣʘ-
ʜʘʶʱʠʭ ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ 
ʪʫʨʠʩʪʦʚ ʩ ʮʝʣʴʶ ʠʭ ʧʦʩʝʱʝʥʠʷ. ʏʝʤ ʙʦʣʴʰʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʪʪʨʘʢʪʦ-
ʨʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʩʪʠʥʘʮʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʪʫʨʠʩʪʦʚ ʦʥʘ 
ʧʨʠʪʷʛʠʚʘʝʪ ʢ ʩʝʙʝ ʠ ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʨʘʟʚʠʚʘʝʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʪʫ-
ʨʠʟʤʘ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ. ʇʦʵʪʦʤʫ ʦʜʥʘ ʠʟ ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 
ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ ï ʥʘʭʦʜʠʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʘʪ-
ʪʨʘʢʪʦʨʳ. ʇʦʜ ʫʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ ʪʫʨʠʟʤʘ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʧʨʦ-
ʮʝʩʩ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʥʘʥʝʩʝʥʠʷ 
ʫʱʝʨʙʘ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʠʭ ʠʩʪʦʱʝʥʠʷ, ʯʪʦ ʠ ʜʝʣʘʝʪ ʨʘʟʚʠʪʠʝ 
ʚʦʟʤʦʞʥʳʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ 
ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʣʫʯʰʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
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ʩʠʩʪʝʤʳ ʪʫʨʠʟʤʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʮʝʣʝʡ 
ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʠʥʳʭ. 

ɹʝʣʦʚʝʞʩʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʠʦʥ ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʳʤ ʨʝʢʨʝʘʮʠ-
ʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʥʘ ʤʝʞʜʫʥʘ-
ʨʦʜʥʦʤ ʪʫʨʠʩʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʠ ʚʳʟʳʚʘʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʫ ʠʥʦʩʪʨʘʥ-
ʥʳʭ ʪʫʨʠʩʪʦʚ. ʇʨʠʦʨʠʪʝʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʪʫ-
ʨʠʩʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ ʬʘʢʪʦʨʦʚ 
(ʧʨʝʜʧʦʩʳʣʦʢ), ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʪʫ-
ʨʠʟʤʘ. ʂʦʤʧʣʝʢʩ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ɹʕʈ ʦʪʨʘʞʝʥ ʚ ʪʘʙʣʠʮʝ 1. ʆʥʠ 
ʚʣʠʷʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʦʤ ʨʳʥʢʝ, 
ʥʘ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʫʨʠʟʤʘ.  

ʊʘʙʣʠʮʘ 1 ï ʌʘʢʪʦʨʳ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ  

ɹʝʣʦʚʝʞʩʢʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ɻʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʌʘʢʪʦʨʳ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʇʨʠʨʦʜʥʦ-
ʨʝʢʨʝʘʮʠʦʥʥʳʝ 

 

ʥʘʣʠʯʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; ʥʘʣʠʯʠʝ 
ʨʝʜʢʠʭ ʵʢʦʩʠʩʪʝʤ; ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚ-
ʢʘ; ʥʘʣʠʯʠʝ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʘʤʷʪʥʠʢʦʚ; 
ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ; ʥʘʣʠʯʠʝ 
ʨʝʜʢʠʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ; ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 
ʦʭʦʪʳ ʠ ʨʳʙʘʣʢʠ; ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 
ʪʝʨʨʠʪʦʨʠʠ 

ʂʫʣʴʪʫʨʥʦ-
ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʥʘʣʠʯʠʝ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ;   ʥʘʣʠʯʠʝ  ʘʨʭʠ-
ʪʝʢʪʫʨʥʳʭ  ʠ  ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ  ʧʘʤʷʪʥʠʢʦʚ; ʥʘʣʠʯʠʝ ʤʝʩʪ 
ʠʟʚʝʩʪʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ; ʧʨʦʚʝʜʝʥʠʝ ʠʟʚʝʩʪʥʳʭ 
ʢʫʣʴʪʫʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʫʟʝʝʚ, ʤʫ-
ʟʝʡʥʳʭ ʢʦʤʧʣʝʢʩʦʚ; ʩʦʭʨʘʥʝʥʠʝ  ʥʘʨʦʜʥʳʭ ʪʨʘʜʠʮʠʡ,  
ʧʨʦʤʳʩʣʦʚ, ʬʦʣʴʢʣʦʨʘ 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ; ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ  ʩʦʚʨʝʤʝʥʥʦʡ  ʪʫʨʠʩʪʠʯʝʩʢʦʡ  ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʥʘʣʠ-
ʯʠʝ  ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ  ʚʦʟʤʦʞʥʦʩʪʝʡ  ʜʣʷ  
ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ; ʟʘʠʥʪʝʨʝʩʦ-
ʚʘʥʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʚ ʨʘʟʚʠʪʠʠ ʪʫʨʠʟʤʘ; 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʪʫʨʠʩʪʦʚ; 
ʥʘʣʠʯʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʇʦʣʠʪʠʯʝʩʢʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʠʜʞʘ ɹʝʣʘʨʫʩʠ ʢʘʢ ʩʪʨʘʥʳ, ʙʣʘʛʦʧʨʠʷʪ-
ʥʦʡ ʜʣʷ ʪʫʨʠʟʤʘ; ʜʝʡʩʪʚʫʶʱʠʡ ʚʠʟʦʚʳʡ ʨʝʞʠʤ; ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʩʠʩʪʝ-
ʤʫ; ʨʘʩʰʠʨʝʥʠʝ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʧʨʝʜ-
ʧʨʠʷʪʠʡ ʨʝʛʠʦʥʘ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ; ʨʘʩʰʠʨʝʥʠʝ 
ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʙʝʣʦʨʫʩʩʢʦʡ ʠ ʧʦʣʩɹʢʦʡ 
ʩʪʦʨʦʥ ɹʝʣʦʚʝʞʩʢʦʡ ʧʫʱʠ  

ʉʦʮʠʘʣʴʥʦ-
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʣʠʯʠʝ ʪʫʨʧʨʦʜʫʢʪʦʚ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ  ʧʦ  ʨʘʟʣʠʯ-
ʥʳʤ  ʩʦʮʠʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʚʦʟʨʘʩʪʫ, ʩʦʮʠʘʣʴʥʦʤʫ ʧʦ-
ʣʦʞʝʥʠʶ, ʠʥʪʝʨʝʩʘʤ ʠ ʪ. ʜ.); ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴ ʤʝʩʪʥʦʛʦ 
ʥʘʩʝʣʝʥʠʷ; ʥʘʣʠʯʠʝ  ʛʘʨʘʥʪʠʡ  ʙʝʟʦʧʘʩʥʦʩʪʠ  ʠ  ʢʦʤʬʦʨʪ-
ʥʦʩʪʠ ʪʫʨʠʩʪʦʚ 

ʉʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ 
ɹʝʣʦʚʝʞʩʢʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ (ɹʕʈ) ʧʨʝʜʧʦʣʘʛʘʝʪ  ʚʳʜʝʣʝʥʠʝ 
ʬʘʢʪʦʨʦʚ ʠ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ, ʩʪʨʫʢʪʫʨʠʟʘ-
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ʮʠʶ ʠ ʦʮʝʥʢʫ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ  ʧʦʪʝʥʮʠʘʣʘ (ʈʊʇ) ʨʝ-
ʛʠʦʥʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʛʦ 
ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ, ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʦ 
ʨʘʟʚʠʪʠʶ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ ʜʣʷ ʥʝʛʦ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʚʳʜʝʣʝʥʠʝ ʮʝʣʝ-
ʚʳʭ  ʛʨʫʧʧ  ʪʫʨʠʩʪʦʚ,  ʬʦʨʤʫʣʠʨʦʚʢʫ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ 
(ʩʤ. ʨʠʩʫʥʦʢ 1). ɹʝʣʦʚʝʞʩʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʠʦʥ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠ-
ʪʦʨʠʶ ʂʘʤʝʥʝʮʢʦʛʦ ʠ ʇʨʫʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 
ʉʚʠʩʣʦʯʩʢʦʛʦ ʨʘʡʦʥʘ ɻʨʦʜʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʷ ʅʘʮʠʦʥʘʣʴʥʳʡ 
ʧʘʨʢ çɹʝʣʦʚʝʞʩʢʘʷ ʧʫʱʘè ʧʣʦʱʘʜʴʶ 163,5 ʪʳʩ. ʛʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 
ʧʦʣʴʩʢʦʡ ʯʘʩʪʠ ʧʫʱʠ ʩʦʟʜʘʥ ɹʝʣʦʚʝʞʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ, ʧʣʦ-
ʱʘʜʴ ʢʦʪʦʨʦʛʦ ʦʢʦʣʦ 10 ʪʳʩ. ʛʘ. 

 

ʂʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ɹʕʈ 
ʬʘʢʪʦʨʳ 
ʫʩʪʦʡʯʠʚʦʛʦ  
ʨʘʟʚʠʪʠʷ  
ʪʫʨʠʟʤʘ 

ʧʨʠʥʮʠʧʳ  
ʫʩʪʦʡʯʠʚʦʛʦ  
ʨʘʟʚʠʪʠʷ  
ʪʫʨʠʟʤʘ 

ʩʪʨʫʢʪʫʨʘ ʈʊʇ 
ʨʝʛʠʦʥʘ 

ʚʠʜʳ 
ʪʫʨʠʟʤʘ 

ʮʝʣʝʚʳʝ  
ʛʨʫʧʧʳ 
ʪʫʨʠʩʪʦʚ 

ɺʥʝʰʥʠʝ: ʧʨʠ-
ʨʦʜʥʦ-ʢʣʠʤʘ-
ʪʠʯʝʩʢʠʝ ʠ ʛʝʦ-
ʛʨʘʬʠʯʝʩʢʠʝ; 
ʢʫʣʴʪʫʨʥʦ-
ʠʩʪʦʨʠʯʝʩʢʠʝ; 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ; 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ; 
ʩʦʮʠʘʣʴʥʳʝ; ʜʝ-
ʤʦʛʨʘʬʠʯʝʩʢʠʝ; 
ʧʦʣʠʪʠʢʦ-

ʧʨʘʚʦʚʳʝ; ʪʝʭʥʠ-
ʢʦ-ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʝ; ʤʠʨʦʚʳʝ. 
ɺʥʫʪʨʝʥʥʠʝ: ʤʘ-
ʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ; ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 
ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 
ʠʟʤʝʥʝʥʠʝ ʠʭ 
ʧʨʝʜʧʦʯʪʝʥʠʡ; 
ʢʦʦʨʜʠʥʘʮʠʷ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ 
ʪʫʨʠʟʤʘ ʠ ʧʨʦʮʝʩ-
ʩʳ ʠʥʪʝʛʨʘʮʠʠ; 
ʦʙʝʩʧʝʯʝʥʠʝ ʩʬʝ-
ʨʳ ʪʫʨʠʟʤʘ ʧʝʨ-
ʩʦʥʘʣʦʤ; ʨʘʟʚʠʪʠʝ 
ʯʘʩʪʥʦʛʦ ʪʫʨʠʩʪʠ-
ʯʝʩʢʦʛʦ ʙʠʟʥʝʩʘ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩ-
ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʱʝ-
ʩʪʚʫʶʱʠʭ ʨʝʩʫʨ-
ʩʦʚ, ʤʠʥʠʤʠʟʘʮʠʠ 
ʚʦʟʤʦʞʥʳʭ ʥʝʛʘ-
ʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪ-
ʚʠʡ ʚ ʨʘʟʚʠʪʠʠ ʪʫ-
ʨʠʟʤʘ, ʧʨʠʦʨʠʪʝʪʘ 
ʠʥʥʦʚʘʮʠʦʥʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʭ ʧʨʦʮʝʩʩʘʭ, 
ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦ-
ʪʨʝʙʥʦʩʪʝʡ ʪʫʨʠ-
ʩʪʦʚ; ʩʦʦʪʚʝʪʩʪʚʠʷ 
ʩʫʱʥʦʩʪʠ ʮʝʣʝʡ ʫʩ-
ʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 
ʪʫʨʠʟʤʘ ʠ ʮʝʣʝʡ 
ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ; 
ʵʢʦʣʦʛʦ-

ʣʘʥʜʰʘʬʪʥʦʛʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʵʢʦ-
ʣʦʛʠʯʥʦʩʪʠ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ ʪʫʨʠʟʤʘ 

ʠ ʜʨ. 

ʦʩʦʙʦ  ʦʭʨʘ-
ʥʷʝʤʳʝ  ʧʨʠ-
ʨʦʜʥʳʝ  ʪʝʨ-
ʨʠʪʦʨʠʠ; 

ʵʣʝʤʝʥʪʳ ʧʨʠ-
ʨʦʜʥʦ-
ʨʝʩʫʨʩʥʦʛʦ 
ʧʦʪʝʥʮʠʘʣʘ; 
ʨʝʢʨʝʘʮʠʦʥ-
ʥʳʝ ʫʩʣʦʚʠʷ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ 
ʦʩʦʙʝʥʥʦʩʪʠ 
ʪʝʨʨʠʪʦʨʠʠ; 
ʠʩʪʦʨʠʢʦ-
ʢʫʣʴʪʫʨʥʳʝ  
ʧʘʤʷʪʥʠʢʠ  ʠ  
ʦʙʲʝʢʪʳ; 
ʥʝʤʘʪʝʨʠʘʣʴ-
ʥʳʝ  ʦʙʲʝʢʪʳ  
ʢʫʣʴʪʫʨʥʦʛʦ  
ʥʘʩʣʝʜʠʷ; 

ʤʝʨʦʧʨʠʷʪʠʷ ʠ 
ʜʨ. 

ʘʛʨʦʵʢʦʪʫ-
ʨʠʟʤ ʚ ʩʝʣʴ-
ʩʢʦʡ ʤʝʩʪʥʦ-
ʩʪʠ; 
ʢɻʦʣʦʛʠʯʝ-
ʩʢʠʡ ʪʫʨʠʟʤ 
ʤʝʞʫʥʘʨʦʜ-
ʥʦʛʦ ʫʨʦʚʥʷ 
ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ, ʧʨʠʣʝ-
ʛʘʶʱʝʡ ʢ ʥʘ-
ʮʠʦʥʘʣʥɹʦʤʫ 
ʧʘʨʢʫ 

ʪʫʨʠʩʪʳ 
ʠʟ ʩʪʨʘʥ 
ʜʘʣʴʥʝʛʦ 
ʟʘʨʫʙʝ-
ʞʴʷ;  ʪʫ-
ʨʠʩʪʳ  ʠʟ  
ʩʪʨʘʥ  
ʉʅɻ, ʚ 
ʪ.ʯ.  ʨʦʩ-
ʩʠʡʩʢʠʝ  
ʪʫʨʠʩʪʳ;  
ʪʫʨʠʩʪʳ 
ʠʟ ʈɹ 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ  

ʪʫʨʠʟʤʘ ʚ ɹʝʣʦʚʝʞʩʢʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ 

ʊʝʨʨʠʪʦʨʠʷ ʘʙʩʦʣʶʪʥʦ-ʟʘʧʦʚʝʜʥʦʡ ʟʦʥʳ ʅʇ çɹʝʣʦʚʝʞʩʢʘʷ ʧʫ-
ʱʘè (87,5 ʪʳʩ. ʛʘ) ï ʦʙʲʝʢʪ ɺʩʝʤʠʨʥʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘ-
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ʩʣʝʜʠʷ ʖʅɽʉʂʆ, ʵʪʦ ʧʦʩʣʝʜʥʠʡ ʦʩʪʘʪʦʢ ʦʙʰʠʨʥʳʭ ʨʘʚʥʠʥʥʳʭ ʩʤʝ-
ʰʘʥʥʳʭ ʧʝʨʚʦʙʳʪʥʳʭ ʣʝʩʦʚ ʚ ɽʚʨʦʧʝ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʟʘʱʠʪʦʡ 
ʩ 14-ʛʦ ʚʝʢʘ. ɿʜʝʩʴ ʦʙʠʪʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʚʠʜʳ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʘ ʦʙʱʝʝ 
ʯʠʩʣʦ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʧʨʝʚʳʰʘʝʪ 10 ʪʳʩ. ʉ ʥʘʣʠʯʠʝʤ ʙʦʣʝʝ ʯʝʤ 
900 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʵʪʦʪ ʣʝʩ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ  ʚ  ɽʚʨʦʧʝ.   

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘʫʯʥʦʤʫ ʦʙʦʩʥʦʚʘ-
ʥʠʶ ʥʘʧʨʘʚʣʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʕʈ. ɺ 
ɻʇʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɹʝʣʦʚʝʞʩʢʘʷ ʧʫʱʘè ʨʘʟʚʠʚʘʶʪ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʡ, ʦʭʦʪʥʠʯʠʡ ʪʫʨʠʟʤ, ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʪʫʨʠʟʤ, ʨʘʟʨʘʙʦʪʘ-
ʥʘ ʩʝʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ, ʚʝʣʦʩʠʧʝʜʥʳʭ ʠ ʧʝʰʝʭʦʜʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 
ʤʘʨʰʨʫʪʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ. ʂ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʪʫʨʠʟʤʫ ʦʪʥʦʩʷʪ 
ʧʦʩʝʱʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʦʩʦʙʦ ʦʭʨʘ-
ʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʭʦʪʥʠʯʠʡ ʠ ʨʳʙʦʣʦʚʥʳʡ ʪʫʨʠʟʤ, ʥʘ-
ʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʪʫʨʳ ʥʘ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

ɹʝʣʦʚʝʞʩʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʠʦʥ ʨʘʩʧʦʣʘʛʘʝʪ ʫʥʠʢʘʣʴʥʳʤʠ 
ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʊʘʢ, ʚ ʂʘʤʝʥʝʮʢʦʤ ʨʘʡʦʥʝ ʩʦʭʨʘʥʠʣʠʩʴ 
ʪʘʢʠʝ ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʘʢ ʂʘʤʝʥʝʮʢʘʷ ʚʝʞʘ (ʧʘʤʷʪʥʠʢ ʦʙʦ-
ʨʦʥʥʦʛʦ ʟʦʜʯʝʩʪʚʘ 13-ʛʦ ʚʝʢʘ), ʚ ʜ. ʂʘʤʝʥʶʢʠ ï ʄʫʟʝʡ ʧʨʠʨʦʜʳ ɹʝʣʦ-
ʚʝʞʩʢʦʡ ʧʫʱʠ. ɼʝʡʩʪʚʫʶʪ 15 ʤʫʟʝʝʚ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ. 
ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ï ɺʳʩʦʢʦʚʩʢʠʡ ʧʘʨʢ.  

ʊʫʨʠʩʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʇʨʫʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʥʘʠʙʦʣʝʝ ʧʝʨ-
ʩʧʝʢʪʠʚʝʥ ʜʣʷ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ 
ʪʫʨʠʟʤʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʫʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʳ: ʯʘʩʪʴ ʅʘ-
ʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çɹʝʣʦʚʝʞʩʢʘʷ ʧʫʱʘè, ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʤʠʨʦʚʫʶ ʩʝʪʴ 
ʙʠʦʩʬʝʨʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ; ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʘʟʥʠʢʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦ-
ʛʦ ʟʥʘʯʝʥʠʷ çʈʫʞʘʥʩʢʘʷ ʧʫʱʘè ʠ çɹʫʩʣʦʚʢʘè; ʟʘʢʘʟʥʠʢʠ ʤʝʩʪʥʦʛʦ ʟʥʘ-
ʯʝʥʠʷ çɺʳʜʨʝʥʢʘè (ʙʠʦʣʦʛʠʯʝʩʢʠʡ), çɿʝʣʴʚʷʥʢʘè (ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ); 
ʙʦʪʘʥʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ çʃʠ-
ʥʦʚʩʢʠʡ ʧʠʭʪʘʨʥʠʢè ʠ çʉʦʩʥʘ ɺʝʡʤʫʪʦʚʘè.  

ɺ ʉʚʠʩʣʦʯʩʢʦʤ ʨʘʡʦʥʝ ʦʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ 
ï ʘʛʨʦ- ʠ ʵʢʦʪʫʨʠʟʤ. ʋʩʣʫʛʠ ʛʦʩʪʷʤ ʦʢʘʟʳʚʘʶʪ 6 ʘʛʨʦʫʩʘʜʝʙ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʭ ʚ ʩʘʤʳʭ ʞʠʚʦʧʠʩʥʳʭ ʫʛʦʣʢʘʭ ʉʚʠʩʣʦʯʯʠʥʳ. 

ɸʛʨʦʵʢʦʪʫʨʠʟʤ (ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤ) ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʦʝ, ʥʦ 
ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʫʨʠʟʤʘ. 
ʅʘʯʘʚ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʪʨʝʪʴ ʩʪʦʣʝʪʠʷ ʪʦʤʫ ʥʘʟʘʜ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, 
ʩʝʛʦʜʥʷ ʘʛʨʦʪʫʨʠʟʤ ʧʦʩʪʝʧʝʥʥʦ ʟʘʚʦʝʚʳʚʘʝʪ ʨʳʥʦʢ ɹʝʣʘʨʫʩʠ.  

ɺ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʆʆʅ ï ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʙʝʣʦ-
ʨʫʩʩʢʦ-ʧʦʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ çʕʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦ-
ʥʘ çɹʝʣʦʚʝʞʩʢʘʷ ʧʫʱʘè: ʩʦʚʤʝʱʝʥʠʝ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 
ʨʘʟʚʠʪʠʷè (2004-2006 ʛʛ.) ï ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʙʳʣ ʩʜʝʣʘʥ ʠʤʝʥʥʦ ʥʘ ʨʘʟ-
ʚʠʪʠʝ ʩʬʝʨʳ ʘʛʨʦʪʫʨʠʟʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦʪʝʥʮʠʘʣ 
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ʨʘʟʚʠʪʠʷ ʘʛʨʦ- ʠ ʵʢʦʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ çɹʝʣʦʚʝʞʩʢʘʷ ʧʫʱʘè ʙʳʣ ʩʫ-
ʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥ. 

ʀʩʭʦʜʷ ʠʟ ʥʘʣʠʯʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 
ʦʙʲʝʢʪʦʚ, ʧʨʠʨʦʜʥʳʭ  ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʘʥʜʰʘʬʪʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʫʨʠʩʪʠʯʝʩʢʫʶ 
ʩʧʝʮʠʘʣʠʟʘʮʠʶ ɹʕʈ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʪʫʨʠʟʤʘ: ʘʛʨʦ-
ʵʢʦʪʫʨʠʟʤ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʤʝʞʫʥʘʨʦʜ-
ʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʧʘʨʢʫ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʜʝʨʞʘʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦ-
ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɹʕʈ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʠʦʨʠʪʝʪ-
ʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʈʊʇ ʧʦʪʝʥʮʠʘʣʘ 
ʪʝʨʨʠʪʦʨʠʠ ʚʳʩʪʫʧʘʶʪ ʩʣʝʜʫʶʱʠʝ:  

- ɻ ʣʝʤʝʥʪʳ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʳʝ ʟʘʜʝʡʩʪ-
ʚʦʚʘʥʳ ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʪʫʨʠʟʤʝ (ʧʨʠʨʦʜʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʟʝʤʝʣʴʥʳʝ, ʣʝʩʥʳʝ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʛʠʦʥʘ ʠ ʜʨ.);  

- ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨ-
ʢʠ, ʟʘʧʦʚʝʜʥʠʢʠ, ʟʘʢʘʟʥʠʢʠ, ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ);  

- ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ;  
- ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʝ ʧʘʤʷʪʥʠʢʠ ʠ ʦʙʲʝʢʪʳ (ʚʢʣʶʯʘʷ ʘʨʭʝʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ, ʧʘʤʷʪʥʳʝ ʤʝʩʪʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʚʝʩʪʥʳʤʠ ʠʩʪʦ-
ʨʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʤʫʟʝʠ, ʤʫʟʝʡʥʳʝ ʵʢʩ-
ʧʦʟʠʮʠʠ ʠ ʚʳʩʪʘʚʢʠ ʠ ʜʨ.);  

- ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ (ʥʘʮʠʦʥʘʣʥɹʦ-
ʢʫʣʴʪʫʨʥʳʝ ʠ ʬʦʣʴʢʣʦʨʥʳʝ ʪʨʘʜʠʮʠʠ, ʙʳʪ ʠ ʞʠʟʥʝʥʥʳʡ ʫʢʣʘʜ ʤʝʩʪ-
ʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʝʩʝʥʥʦʝ, ʧʦʵʪʠʯʝʩʢʠʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ);  

- ʩʦʙʳʪʠʷ ʠ ʤʝʨʦʧʨʠʷʪʠʷ (ʥʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʠ ʬʦʣʴʢ-
ʣʦʨʥʳʝ ʧʨʘʟʜʥʠʢʠ, ʢʫʣʴʪʫʨʥʦ-ʤʘʩʩʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʬʝʩʪʠʚʘʣʠ, 
ʢʦʥʮʝʨʪʳ ʠ ʜʨ.). 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʬʦʨʤʠʨʫ-
ʶʪ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʪʫʨʠʟʤʦʤ ʚ ʨʝʛʠʦʥʝ ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʧʨʠʥ-
ʮʠʧʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ 
ʨʝʛʠʦʥʝ ʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʴ ʵʢʦʥʦʤʠʢʫ ʪʫʨʠʟʤʘ ʠ ʨʝʛʠʦʥʘ ʢʘʢ 
ʮʝʣʦʩʪʥʫʶ ʩʠʩʪʝʤʫ. ʅʘʨʷʜʫ ʩ ʦʙʱʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ï ʩʠʩ-
ʪʝʤʥʦʩʪʠ, ʦʙʲʝʢʪʠʚʥʦʩʪʠ, ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʦʩʪʘʪʦʯ-
ʥʦʩʪʠ ï ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʦʪʨʘʞʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ, ʘ 
ʠʤʝʥʥʦ, ʧʨʠʥʮʠʧʳ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 
ʚ ʨʘʟʚʠʪʠʠ ʪʫʨʠʟʤʘ, ʧʨʠʦʨʠʪʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʚʦʩ-
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʱʝʩʪ-
ʚʫʶʱʠʭ ʨʝʩʫʨʩʦʚ, ʤʘʢʩʠʤʠʟʘʮʠʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʪʫʨʠ-
ʩʪʦʚ, ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʫʨʠʟʤʘ ʠ ʜʨʫʛʠʝ. ʇʨʠʥʮʠʧʳ 
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ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦ-
ʚʦʡ ʦʙʦʙʱʝʥʠʷ ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠ-
ʪʠʝ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦ-
ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʥʦʨʤʠ-
ʨʦʚʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʥʦʨʤ 
ʠ ʧʨʘʚʠʣ ʚ ʪʫʨʠʟʤʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʩʧʦʩʦʙʩʪʚʫʶ-
ʱʠʭ ʜʦʩʪʠʞʝʥʠʶ ʛʘʨʤʦʥʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 
ʪʫʨʠʟʤʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 
ʨʝʩʫʨʩʦʚ.  

ʊʫʨʠʟʤ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʪ. ʝ. ʠʤʤʘʥʝʥʪʝʥ ʝʡ. ʈʘʟʚʠʚʘʷʩʴ, ʪʫʨʠʟʤ ʦʢʘ-
ʟʳʚʘʝʪ ʧʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʨʝʛʠʦʥʘ. ʇʨʠ 
ʧʨʷʤʦʤ ʚʣʠʷʥʠʠ ʨʘʩʭʦʜʳ ʪʫʨʠʩʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʦʨʤʠʨʫʶʪ ʜʦ-
ʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʡ ʩʬʝʨʳ ʪʫʨʠʟʤʘ, ʘ ʧʨʠ ʢʦʩʚʝʥʥʦʤ ï ʧʨʷʤʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʪʫʨʠʟʤʘ ʛʝʥʝʨʠʨʫʝʪ ʨʦʩʪ ʩʧʨʦʩʘ ʚ ʩʦʧʨʷʞʝʥʥʳʭ ʦʪʨʘʩʣʷʭ. 

ʇʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʫʨʠʟʤʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʥʘʮʠʦ-
ʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʯʝʨʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ, ʧʣʘʪʝʞʥʳʡ ʙʘʣʘʥʩ ʠ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʘʢ ʜʦʣʷ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʪʫ-
ʨʠʟʤʘ ʚ ɺɺʇ ʩʪʨʘʥʳ, ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʪʫʨʠʟʤʘ ʚ ʜʦ-
ʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ ʠ ʜʨ. ʅʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʙʦʣʴʰʝ ʟʘʤʝʪʝʥ 
ʢʦʩʚʝʥʥʳʡ ʵʬʬʝʢʪ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ 
ʥʘ ʩʦʟʜʘʥʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʩʧʨʦʩʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ. ʉʧʨʦʩ 
ʨʝʟʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʩʷ: ʛʨʘʞʜʘʥʝ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ 
ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʠ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪ-
ʚʫ ʫʩʣʫʛ. ʅʦʚʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʧʨʦʩʘ ʩʪʘʣʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ 
ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʥʘ ʦʙʲʝʤʝ ʠ ʩʪʨʫʢʪʫʨʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ 
ʨʳʥʢʝ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ. ʅʝʦʙʭʦʜʠʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ 
ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʪʜʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ ʩ ʝʝ ʨʘʟʥʦʦʙʨʘʟ-
ʥʳʤʠ ʟʘʧʨʦʩʘʤʠ.  

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ɹʕʈ ʥʝʦʙʭʦʜʠʤʘ ʨʝʘʣʠʟʘ-
ʮʠʷ ʩʣʝʜʫʶʱʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ: ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠ-
ʤʝʥʪʘ ʫʩʣʫʛ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ; ʨʘʟ-
ʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ 
ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ); ʨʘʟʚʠʪʠʝ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ 
ʠ ʫʩʣʫʛ ʩʚʷʟʠ (ʚ ʪ. ʯ. ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ); 
ʨʘʟʚʠʪʠʝ ʪʫʨʦʧʝʨʘʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʠ 
ʪʝʤʘʪʠʯʝʩʢʠʭ ʪʫʨʧʨʦʜʫʢʪʦʚ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʳʤ ʟʘʢʘʟʘʤ; ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʫ-
ʨʠʟʤʘ, ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʠ ʙʨʝʥʜʠʥʛʘ.  
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ɼʦʮ., ʢʘʥʜ. ʢɻʦʥʦʤ. ʥʘʫʢ ɽ.ɺ. ʈʦʩʩʦʭʘ; ʘʩʩʠʩʪ. ɸ.ʉ. ʉʦʙʦʣʝʚʩʢʠʡ 
(ɹɻʊʋ, ʛ. ʄʠʥʩʢ) 

ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʈɽʉʋʈʉʆɺ ʅɸ ʇʈɽɼʇʈʀʗʊʀʗʍ 

ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ ʉʊʈʆʀʊɽʃʔʅʓʍ ʄɸʊɽʈʀɸʃʆɺ 

 
ɺʚʝʜʝʥʠʝ. ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʇʉʄ) 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘ-
ʨʫʩʴ. ɽʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʨʝʩʫʨʩʥʦʡ ʙʘʟʦʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï ʦʪʨʘʩʣʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦʝ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʜʣʷ ʨʝʩʧʫʙʣʠʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʴʷ, ʘ ʪʘʢʞʝ ʥʝʩʫʱʝʡ ʚ ʩʝʙʝ 
ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴ-
ʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʝʝ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʇʉʄ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴ-
ʥʳʝ ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʦʙʲʝʤʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 
ʪʝʯʝʥʠʝ ʛʦʜʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʣʠʷʥʠʝʤ ʩʝʟʦʥʥʦʩʪʠ. ɸʤʧʣʠʪʫʜʘ ʩʝʟʦʥ-
ʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 40% ʦʪ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ 
ʚʳʧʫʩʢʘ. ʇʦ ʦʪʜʝʣʴʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʦʥʘ ʜʦʩʪʠʛʘ-
ʝʪ 100% ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ 
ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʜʠʥʘʤʠʢʝ, ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʧʦʟʚʦʣʠʪ ʚʳ-
ʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʥʝʚʠʜʠʤʳʝ ʧʨʠ ʩʪʘʪʠʯʝ-
ʩʢʦʤ ʘʥʘʣʠʟʝ. ʊʘʢʦʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʳ, ʥʝʚʠʜʠʤʳʝ 
ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʦʜʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʳ ʧʦ ʠʭ 
ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʣʫʯʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ 
ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʝʟʦʥʥʳʡ ʮʠʢʣ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘ-
ʣʦʚ. ɺ ʨʘʙʦʪʘʭ [1, 2] ʧʨʝʜʣʦʞʝʥʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʜʠʥʘʤʠ-
ʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ (ʇʉʄ) ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʥʦʛʦ ʮʠʢʣʘ. 
ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʤʝʪʦʜʠʢʝ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ ʭʦʟʷʡʩʪ-
ʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʎʝʥʪʨʦʙʘʥʢʘ ʈʌ [3]. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʘʭ [1, 2] ʤʝʪʦʜʠʢʠ, ʨʘʩʯʝʪ ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʜʝʢʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘ-
ʪʝʨʠʘʣʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʷʜʦʚ ʥʘʪʫʨʘʣʴʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʨʷʜʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ï 
ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʪʥʦʰʝʥʠʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ ʢ ʙʘʟʠʩʥʦʤʫ. ʇʫʪʝʤ ʘʛʨʝʛʠʨʦʚʘ-
ʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ʩ ʫʯʝʪʦʤ ʟʥʘʯʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʚʳ-
ʯʠʩʣʷʶʪʩʷ ʘʛʨʝʛʘʪʥʳʝ ʠʥʜʝʢʩʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʜʠʥʘʤʠʢʫ ʧʨʦʠʟ-
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ʚʦʜʩʪʚʘ ʦʪʨʘʩʣʠ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ 
ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴ-
ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʪʦʠʤʦʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʣʷ ʨʘʩʯʝʪʘ ʠʥ-
ʜʝʢʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʦʙʨʘʥʳ 14 ʚʘʞʥʝʡʰʠʭ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ 
ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʱʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʩʪʨʦʝʥʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʷʜʳ ʠʥʜʝʢʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠ-
ʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʀʍɸ ʇʉʄ), ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʥʥʦʡ 
ʧʨʦʜʫʢʮʠʠ ʦʪʨʘʩʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʀ ʈʨʧ) ʠ ʧʦʢʘʟʘʪʝʣʝʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ (ʀ ʄɽ, ʀ 
ɿɽ, ʀ ɸɽ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 
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