
 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè 

        ɺʦʣʛʦʛʨʘʜʩʢʦʝ ʨʝʛʠʦʥʘʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦ ʤʝʭʘʥʠʢʝ ʛʨʫʥʪʦʚ, 

ʛʝʦʪʝʭʥʠʢʝ ʠ ʬʫʥʜʘʤʝʥʪʦʩʪʨʦʝʥʠʶ 

      ɻʆʋ ɺʇʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

        ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ  ɻʆʋ ɺʇʆ  çɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè 
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ɺ ʤʘʪʝʨʠʘʣʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦ- ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʠʥʥʦʚʘʮʠʠ, ʵʢʦʣʦʛʠʷ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʵʢʦʥʦʤʠʢʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘ. ɺ ʤʘʪʝʨʠʘʣʘʭ 

ʩʦʜʝʨʞʘʪʩʷ ʩʪʘʪʴʠ ʠ ʜʦʢʣʘʜʳ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʠ: ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ, ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʣʫʞʙ, ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʝʥʳʭ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ ʈʦʩʩʠ ʧʦ ʚʳʰʝ ʫʢʘʟʘʥʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʘʫʯʥʳʭ ʠ  ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ, 

ʩʦʠʩʢʘʪʝʣʝʡ ʠ ʘʩʧʠʨʘʥʪʦʚ.  
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ʋʯʘʩʪʥʠʢʠ ʢʦʥʬʝʨʝʥʮʠʠ 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʷ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛ. ʄʠʭʘʡʣʦʚʢʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

¶ ʆʪʜʝʣ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛ.ʄʠʭʘʡʣʦʚʢʘ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

¶ ʆʪʜʝʣ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛ. ʄʠʭʘʡʣʦʚʢʘ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

¶ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè 

¶ ʆɸʆ çʉʂɸʀè 

¶ ʆɸʆ ñʄʠʭʘʡʣʦʚʩʢʠʡ ʇʨʦʤʞʠʣʩʪʨʦʡʙʘʥʢò 

¶ University of Niġ, Serbia 

¶ ʀʥʩʪʠʪʫʪ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʈɸʅ, ʛ. ʄʦʩʢʚʘ 

¶ ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣɻʆʋ ɺʇʆ çɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè 

¶ ʄʠʭʘʡʣʦʚʩʢʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ 

¶ ʉʝʙʨʷʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ 

¶ ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ.ɺʦʣʛʦʛʨʘʜ 

¶ ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ɺʦʣʛʦʛʨʘʜ 

¶ ʄʦʩʢʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʉʪʨʦʠʪʝʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ 

¶ ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʃʠʧʝʮʢ 

¶ ʂʘʟʘʭʩʢʘʷ ɻʦʣʦʚʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ, ʨʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

¶ ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʨʘʪʦʚ 

¶ ʈʫʙʝʞʘʥʩʢʠʡ ʭʠʤʠʢʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʨʝʩʧʫʙʣʠʢʘ ʋʢʨʘʠʥʘ 

¶ ɹʝʣʦʨʫʩʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʛʠʣʝʚ, ɹʝʣʘʨʫʩʴ 

¶ ʈɻʂʇ çɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ɾʘʥʛʠʨ ʭʘʥʘè, 

ʛ.ʋʨʘʣʴʩʢ,  ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ  

¶ ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʨʝʩʧʫʙʣʠʢʘ 

ʊʘʪʘʨʩʪʘʥ 

¶ ʌʠʣʠʘʣ çʄʦʩʢʦʚʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), 

¶ ʛ. ɺʦʣʞʩʢʠʡ 

¶ ʇʝʥʟʝʥʩʢʠʡ ʬʠʣʠʘʣ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʫʢʦʚʦʜʷʱʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʩʬʝʨʳ, ʛ.ʇʝʥʟʘ 

¶ ɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʋʬʘ, ʨʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ 



4 

 

 

ʇʃɽʅɸʈʅʓɽ  

ɼʆʂʃɸɼʓ 
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ʋʚʘʞʘʝʤʳʝ ʨʦʩʩʠʡʩʢʠʝ ʫʯʘʩʪʥʠʢʠ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʟʘʨʫʙʝʞʥʳʝ ʛʦʩʪʠ! 

 

IV ʈʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ:  çʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ. ʅʘʫʢʘ. ʇʨʘʢʪʠʢʘ. 

ʆʙʨʘʟʦʚʘʥʠʝè ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʦʨʛʘʥʠʟʫʝʪʩʷ  ʥʘ ʙʘʟʝ ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ 

ɺʦʣʛɻɸʉʋ ʚ ʛʦʨʦʜʝ ʄʠʭʘʡʣʦʚʢʘ. ɻʦʨʦʜ ʜʘʚʥʦ ʠʟʚʝʩʪʝʥ ʩʚʦʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʜʦʩʪʠʞʝʥʠʷʤʠ ʠ ʧʨʦʩʣʘʚʣʝʥʥʳʤʠ ʪʨʫʞʝʥʠʢʘʤʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ - ʆɸʆ ñʉʝʙʨʷʢʦʚʮʝʤʝʥʪò ʠ ʆɸʆ ñʉʝʙʨʷʢʦʚʩʢʠʡ ʢʦʤʙʠʥʘʪ 

ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʠʟʜʝʣʠʡò. 

ʌʠʣʠʘʣ  ʢʘʢ ʚʫʟ ʝʱʝ ʤʦʣʦʜ, ʥʦ ʟʘ ʵʪʦ ʥʝʙʦʣʴʰʦʝ ʚʨʝʤʷ ʤʥʦʛʦ ʫʜʘʣʦʩʴ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʧʦʩʪʨʦʠʪʴ.  ʋʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʠʤʝʝʪ  ʜʦʩʪʘʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʟʥʘʯʠʤʦʩʪʴ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ  ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʟʦʥʳ ʖʌʆ. ʌʠʣʠʘʣ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʩʠʣʳ ʥʘ ʩʦʟʜʘʥʠʠ 

ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʜʣʷ ʫʩʧʝʰʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʚʩʝʩʪʦʨʦʥʥʝ ʨʘʟʚʠʪʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ɹʦʣʝʝ 7 ʣʝʪ ʢʦʣʣʝʢʪʠʚ ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʦʣʛɻɸʉʋ ʜʦʙʠʚʘʣʩʷ ʚʳʭʦʜʘ 

ʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʫʨʦʚʝʥʴ. ʇʝʨʚʘʷ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʦʩʪʦʷʣʘʩʴ 

ʚ 2003 ʛʦʜʫ, ʚʪʦʨʘʷ ʚ 2008, ʪʨʝʪʴʷ ʚ 2009 ʛʦʜʫ, ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʭ, ʦʧʫʙʣʠʢʦʚʘʥʳ ʠ 

ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʣʠʩʴ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʉʝʙʨʷʢʦʚʩʢʦʛʦ  ʬʠʣʠʘʣʘ ʠʟʜʘʥʦ 

ʙʦʣʝʝ 40 ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʟʘ ʨʫʙʝʞʦʤ. ʄʦʣʦʜʳʝ ʫʯʝʥʳʝ ʬʠʣʠʘʣʘ ʧʨʠʟʝʨʳ  ʠ ʣʘʫʨʝʘʪʳ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʥʢʫʨʩʦʚ ʠ ʦʣʠʤʧʠʘʜ.  ɺ 2010 ʛʦʜʫ ʬʠʣʠʘʣ 

ʧʨʦʚʝʣ  I ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ  ʀʥʪʝʨʥʝʪ - ʢʦʥʬʝʨʝʥʮʠʶ.  ɺ ʮʝʣʦʤ, ʤʥʦʛʦʣʝʪʥʷʷ ʦʛʨʦʤʥʘʷ 

ʧʣʦʜʦʪʚʦʨʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʠʣʘ ʚʳʚʝʩʪʠ ʜʘʥʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ 

ʫʨʦʚʝʥʴ. 

ɻʝʥʝʨʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚʝʩʴʤʘ ʠ ʚʝʩʴʤʘ ʩʚʦʝʚʨʝʤʝʥʥʳ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʠʥʥʦʚʘʮʠʠ, ʵʢʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʢʦʥʦʤʠʢʘ, ʥʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʚ 

ʥʠʭ  ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʪʘʢʠʝ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʤʥʦʛʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʵʥʝʨʛʦ- ʠ  

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ  ʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʢʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʦʙʣʝʤʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʠʥʜʫʩʪʨʠʠ. 

ɺ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʫʯʝʥʳʝ ʈʦʩʩʠʠ, ʉʝʨʙʠʠ, ʌʠʥʣʷʥʜʠʠ, ʂʠʪʘʷ, 

ʂʘʟʘʭʩʪʘʥʘ, ʋʢʨʘʠʥʳ. 

ɼʦʢʣʘʜʳ  ʫʯʘʩʪʥʠʢʦʚ ʚʢʣʶʯʝʥʳ ʚ ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʠ. ʇʣʝʥʘʨʥʳʝ 

ʚʳʩʪʫʧʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʘʤʠ ɻʣʘʚʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ ɻ.ʅ.ʂʦʞʝʚʥʠʢʦʚʘ, ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ  ʆɸʆ ñʉʝʙʨʷʢʦʚʮʝʤʝʥʪò  

C.ʇ.ʈʦʛʘʯʝʚʘ, ʧʨʝʟʠʜʝʥʪʘ ʆɸʆ ñʉʂɸʀò ɺ.ʉ. ʉʠʚʦʢʦʟʦʚʘ, ʜʠʨʝʢʪʦʨʘ ʉʝʙʨʷʢʦʚʩʢʦʛʦ 

ʬʠʣʠʘʣʘ  ɺʦʣʛɻɸʉʋ ʊ.ɸ. ɿʘʙʘʟʥʦʚʦʡ, ʥʘʯʘʣʴʥʠʢʘ ʥʘʫʯʥʦʛʦ ʦʪʜʝʣʘ ʬʠʣʠʘʣʘ ɺ.ɸ. ɹʘʙʢʠʥʘ. 

ɺ ʩʙʦʨʥʠʢʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ, 

ʘʩʧʠʨʘʥʪʦʚ, ʩʧʝʮʠʘʣʠʩʪʦʚ  ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ  ʚʣʘʩʪʠ ʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ  ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʨʘʙʦʪʘʭ ʧʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʝʩʴʤʘ ʩʦʣʠʜʥʦ, ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ  ʤʘʪʝʨʠʘʣʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ 

ʥʘʫʢʠ. 

ɾʝʣʘʶ, ɺʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʟʜʦʨʦʚʴʷ, ʦʪʢʨʳʪʠʡ,  ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ 

ʠ ʪʚʦʨʯʝʩʢʠʭ ʫʩʧʝʭʦʚ! 

 

ʉ ʫʚʘʞʝʥʠʝʤ  ʨʝʢʪʦʨ ɺʦʣʛɻɸʉʋ,  ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ  ʉ.ʖ.ʂʘʣʘʰʥʠʢʦʚ 
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ʆʧʳʪ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ 

ʂʦʞʝʚʥʠʢʦʚ ɻ.ʅ. 

ɻʣʘʚʘ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ, ɿʘʩʣʫʞʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴ ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʤ ʜʦʢʣʘʜʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʦʧʳʪ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʦʙʣʘʩʪʥʳʭ 

ʘʜʨʝʩʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʫʯʘʩʪʠʝʤ ʩʨʝʜʩʪʚ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ɾʂʍ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘʦ,ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ, ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ, ʦʙʣʘʩʪʥʘʷ ʘʜʨʝʩʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʬʦʥʜ ʩʦʜʝʡʩʪʚʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ɾʂʍ 

 

 

 

ʆʧʳʪ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ

ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʦʙʣʘʩʪʥʳʭ 

ʘʜʨʝʩʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʫʯʘʩʪʠʝʤ ʩʨʝʜʩʪʚ 

ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

 
ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʞʠʣʴʷ ʠ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʮʝʥ ʥʘ ʥʝʛʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʭʦʜʘʤʠ 

ʛʨʘʞʜʘʥ ʜʝʣʘʝʪ ʜʣʷ ʤʥʦʛʠʭ ʞʠʪʝʣʝʡ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʥʝʨʘʟʨʝʰʠʤʦʡ 

ʧʨʦʙʣʝʤʫ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʦʛʦ ʞʠʣʴʷ ʠʣʠ ʫʣʫʯʰʝʥʠʷ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ.  

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʩʪʘʨʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ  ʨʝʟʝʨʚʳ, ʢʘʢ ʥʘ ʤʝʩʪʥʦʤ, ʪʘʢ ʠ ʥʘ ʦʙʣʘʩʪʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʨʝʰʝʥʠʷ ʞʠʣʠʱʥʳʭ 

ʚʦʧʨʦʩʦʚ ʥʘʩʝʣʝʥʠʷ.  

ʅʝʦʙʭʦʜʠʤʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠ ʦʩʦʙʝʥʥʦ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʤʘʣʦʵʪʘʞʥʳʭ ʜʦʤʦʚ. ʋʩʣʦʚʠʷ  ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ ʚ ʛʦʨʦʜʩʢʦʤ 

ʢʨʫʛʝ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʠʤʝʶʪʩʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʨʘʩʧʦʣʦʞʝʥʳ  ʢʨʫʧʥʝʡʰʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʠʝ ʢʘʢ ʆɸʆ 

çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè, ʆɸʆ çʉʝʙʨʷʢʦʚʩʢʠʡ ʢʦʤʙʠʥʘʪ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʠʟʜʝʣʠʡè, ʘ ʪʘʢʞʝ  

ɿɸʆ çʉʝʙʨʷʢʦʚʩʢʠʡ ʮʝʤʝʥʪ ʠ ʙʝʪʦʥè, ʆɸʆ çʄʠʭʘʡʣʦʚʩʢʠʡ ʟʘʚʦʜ ʩʠʣʠʢʘʪʥʦʛʦ ʢʠʨʧʠʯʘè. 

ɺ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʚ 70-ʭ ʛʦʜʘʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʚʪʦʜʦʨʦʛʠ 

ɺʦʣʛʦʛʨʘʜ ï ʄʦʩʢʚʘ, ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʙʳʣ ʧʦʩʪʨʦʝʥ çɾʠʣʛʦʨʦʜʦʢè ʠʟ 82-ʭ 5-ʪʠ ʢʚʘʨʪʠʨʥʳʭ ʦʜʥʦʵʪʘʞʥʳʭ ʜʦʤʦʚ.  
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çɾʠʣʛʦʨʦʜʦʢè 

ʠʟ 82-ʭ 5-ʪʠ 

ʢʚʘʨʪʠʨʥʳʭ 

ʦʜʥʦʵʪʘʞʥʳʭ 

ʜʦʤʦʚ.

ɺ 2003 ʛʦʜʫ 

ʜʦʤʘ ʧʨʠʟʥʘʥʳ 

ʘʚʘʨʠʡʥʳʤʠ. 

 
   

 

 

 

ɺʩʝʛʦ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʦʢʦʣʦ 1 ʪʳʩ.  ʯʝʣʦʚʝʢ ʧʨʦʞʠʚʘʣʦ ʚ 

ʚʝʪʭʠʭ ʠ ʘʚʘʨʠʡʥʳʭ ʜʦʤʘʭ, ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ.  

ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʚʝʪʭʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʴʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʩʦʩʪʘʚʣʷʣʘ 15,5 

ʪʳʩ.ʢʚ.ʤ.  

ɺ 2003 ʛʦʜʫ ʚʩʝ ʵʪʠ ʜʦʤʘ ʧʨʠʟʥʘʥʳ ʘʚʘʨʠʡʥʳʤʠ  ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʣʘʩʪʥʦʡ ʧʨʦʛʨʘʤʤʦʡ çɾʠʣʠʱʝè, ʧʦʜʧʨʦʛʨʘʤʤʦʡ "ʇʝʨʝʩʝʣʝʥʠʝ 

ʛʨʘʞʜʘʥ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦʛʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʟ ʚʝʪʭʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘè ʥʘ 2007 - 2010 ʛʦʜʳ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ ʚ 2008 ʛʦʜʫ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 36 ʢʚʘʨʪʠʨʥʳʡ ʞʠʣʦʡ ʜʦʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦ ʘʜʨʝʩʫ ʫʣ. ʇʦʜʛʦʨʥʘʷ, 20, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 1886,3 ʢʚ. ʤ. ɺ ʥʝʛʦ 

ʧʝʨʝʩʝʣʝʥʳ 31 ʩʝʤʴʷ ʠʟ 9-ʪʠ ʘʚʘʨʠʡʥʳʭ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ.  
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ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ ʚ 2008 ʛʦʜʫ 

ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

36 ʢʚʘʨʪʠʨʥʳʡ ʞʠʣʦʡ 

ʜʦʤ ʚʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʣʘʩʪʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

çɾʠʣʠʱʝè, 

ʧʦʜʧʨʦʛʨʘʤʤʦʡ 

"ʇʝʨʝʩʝʣʝʥʠʝ ʛʨʘʞʜʘʥ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʠʟ ʚʝʪʭʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘè ʥʘ 

2007 - 2010 ʛʦʜʳ.

 
     

 

 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʩ 2008 ʛʦʜʘ ʩʪʨʦʠʪ 

ʤʘʣʦʵʪʘʞʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʚ ʨʘʤʢʘʭ ʦʙʣʘʩʪʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʧʝʨʝʩʝʣʝʥʠʶ ʛʨʘʞʜʘʥ ʠʟ 

ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ʞʠʣʠʱʥʦ ï ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʝʨʝʩʝʣʝʥʠʶ ʛʨʘʞʜʘʥ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʬʦʥʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ, ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʣʘʩʪʥʦʡ ʘʜʨʝʩʥʦʡ ʧʨʦʛʨʘʤʤʳ çʇʝʨʝʩʝʣʝʥʠʝ ʛʨʘʞʜʘʥ ʠʟ  ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ 

ʚ 2008-2011 ʛʦʜʘʭè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ɾʂʍ ʚ 

2008 ʛʦʜʫ  ʧʦʣʫʯʝʥʳ 60,1 ʤʣʥ. ʨʫʙʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 14,8 ʤʣʥ ʨʫʙʣʝʡ ʠʟ ʙʶʜʞʝʪʘ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. 

ʇʨʦʚʝʜʝʥ ʘʫʢʮʠʦʥ ï ʦʧʨʝʜʝʣʝʥ ʧʦʜʨʷʜʯʠʢ - ʆʆʆ çɺʘʰ ʜʦʤ-ʠʥʚʝʩʪè. 

ʉʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʦʤʫ ʢʦʥʪʨʘʢʪʫ 60,1 ʤʣʥ. ʨʫʙʣʝʡ. 
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ʉ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʨʝʜʩʪʚ ʌʦʥʜʘ 

ʩʦʜʝʡʩʪʚʠʷ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ɾʂʍ 

ʚ 2008 ʛʦʜʫ  ʧʦʣʫʯʝʥʳ 

60,1 ʤʣʥ. ʨʫʙʣʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ 14,8 ʤʣʥ. 

ʨʫʙʣʝʡ ʠʟ ʙʶʜʞʝʪʘ 
ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ.

 
     

 

ʇʦʜʨʷʜʯʠʢ ʚʳʧʦʣʥʠʣ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ 9-ʪʠ ʤʘʣʦʵʪʘʞʥʳʭ 

ʜʦʤʦʚ çʧʦʜ ʢʣʶʯè, ʚʢʣʶʯʘʷ: ʦʬʦʨʤʣʝʥʠʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʘʩʧʦʨʪʘ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʘ, 

ʧʨʦʚʝʜʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʛʣʘʩʦʚʘʥʠʡ ʠ ʵʢʩʧʝʨʪʠʟ, ʧʦʣʫʯʝʥʠʝ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʙʦʪʳ, ʧʦʩʪʘʚʢʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʫʩʢʦʥʘʣʘʜʢʫ, ʧʦʜʛʦʪʦʚʢʫ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʚʚʦʜ ʦʙʲʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʧʦʣʫʯʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʚʚʦʜ ʦʙʲʝʢʪʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɺ 2008 ʛʦʜʫ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʚʘ  ʪʨʝʭ ʢʚʘʨʪʠʨʥʳʭ  ʩʙʣʦʢʠʨʦʚʘʥʥʳʭ ʜʦʤʘ 

ˉ7,9 ʠ ʜʚʫʭʢʚʘʨʪʠʨʥʳʡ ʞʠʣʦʡ ʜʦʤ ˉ11 ʩʙʣʦʢʠʨʦʚʘʥʥʳʡ ʩ ʪʨʝʭ ʢʚʘʨʪʠʨʥʳʤ ʞʠʣʳʤ 

ʜʦʤʦʤ ˉ13 ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʫʣ. ʆʨʝʭʦʚʘʷ.  

ɺ 2009 ʛʦʜʫ ʟʘʢʦʥʯʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 3-ʭ ʜʚʫʭʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ  ˉ1,3,5 ʩ 

ʤʘʥʩʘʨʜʘʤʠ, ʦʜʥʦʵʪʘʞʥʦʛʦ 3-ʭ ʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʝ ˉ15 ʧʦ ʫʣ. ʆʨʝʭʦʚʘʷ ʠ 3-ʭ ʵʪʘʞʥʦʛʦ 30-

ʪʠ ʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʧʦ ʫʣ.ʅʦʚʦʨʦʩʩʠʡʩʢʦʡ,2. 

ɺʩʝʛʦ ʧʦ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʚ 2008-2009 ʛʦʜʘʭ ʚʚʝʜʝʥʳ  ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 9 ʤʘʣʦʵʪʘʞʥʳʭ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ (50 ʢʚʘʨʪʠʨ) ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ 2235,5 ʢʚ. ʤ. 
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ʉ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʨʝʜʩʪʚ ʌʦʥʜʘ 

ʩʦʜʝʡʩʪʚʠʷ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ɾʂʍ 

ʚ 2008 ʛʦʜʫ  ʧʦʣʫʯʝʥʳ 

60,1 ʤʣʥ. ʨʫʙʣʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ 14,8 ʤʣʥ. 

ʨʫʙʣʝʡ ʠʟ ʙʶʜʞʝʪʘ 
ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ.

 
ʆʩʚʦʙʦʜʠʚʰʠʝʩʷ ʘʚʘʨʠʡʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʩʥʝʩʝʥʳ. 

ɺʩʝ ʜʦʤʘ ʧʦʩʪʨʦʝʥʳ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʦʝʢʪʘʤ ï ʥʝʪ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʜʦʤʦʚ. 

ɺʩʝ ʜʦʤʘ ʠʤʝʶʪ ʧʦʢʚʘʨʪʠʨʥʦʝ ʦʪʦʧʣʝʥʠʝ ʠ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʦʪ ʥʘʩʪʝʥʥʳʭ 

ʜʚʫʭʢʦʥʪʫʨʥʳʭ ʛʘʟʦʚʳʭ ʢʦʪʣʦʚ, ʮʝʥʪʨʘʣʴʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʚ ʛʦʨʦʜʩʢʫʶ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ ʩʝʪʴ, ʦʙʦʨʫʜʦʚʘʥʳ ʧʨʠʙʦʨʘʤʠ ʫʯʝʪʘ. ʌʫʥʜʘʤʝʥʪʳ ʫ ʚʩʝʭ ʜʦʤʦʚ 

ʣʝʥʪʦʯʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ. ɼʦʤʘ ʧʦ ʫʣ. ʆʨʝʭʦʚʘʷ. ʂʨʦʚʣʠ ʫ ʩʝʤʠ ʜʦʤʦʚ ʧʦ ʫʣ. ʆʨʝʭʦʚʘʷ 

ʠʟ ʘʥʜʫʣʠʥʘ. 

ʊʨʠ ʜʚʫʭ ʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘ ˉ1,3,5 ʩ ʤʘʥʩʘʨʜʘʤʠ ï ʩʪʝʥʳ ï ʜʝʨʝʚʷʥʥʳʝ ʢʘʨʢʘʩʥʳʝ, ʩ 

ʥʘʨʫʞʠ ʦʙʣʠʮʦʚʘʥʳ ʢʨʘʩʥʳʤ ʢʝʨʘʤʠʯʝʩʢʠʤ ʢʠʨʧʠʯʦʤ. ʇʝʨʝʢʨʳʪʠʷ ʠʟ ʜʝʨʝʚʘ. 

ɺʥʫʪʨʝʥʥʠʝ ʩʪʝʥʳ ʠ ʧʝʨʝʢʨʳʪʠʷ ʫʪʝʧʣʝʥʳ ʤʠʥʧʣʠʪʦʡ ʠ ʦʙʣʠʮʦʚʘʥʳ ʛʠʧʩʦʢʘʨʪʦʥʦʤ. 

ɼʚʘ ʪʨʝʭ ʢʚʘʨʪʠʨʥʳʭ  ʦʜʥʦʵʪʘʞʥʳʭ ʩʙʣʦʢʠʨʦʚʘʥʥʳʭ ʜʦʤʘ ˉ7,9 ʠ ʪʨʝʭʢʚʘʨʪʠʨʥʳʡ 

ʜʦʤ ˉ15 - ʩʪʝʥʳ ʠʟ ʧʝʥʦʙʝʪʦʥʥʳʭ ʤʝʣʢʦʨʘʟʤʝʨʥʳʭ ʙʣʦʢʦʚ, ʩʥʘʨʫʞʠ ʦʙʣʠʮʦʚʘʥʳ 

ʩʘʡʜʠʥʛʦʤ. ʇʝʨʝʢʨʳʪʠʷ ʠʟ ʜʝʨʝʚʘ. ɺʥʫʪʨʝʥʥʠʝ ʩʪʝʥʳ ʠ ʧʝʨʝʢʨʳʪʠʷ ʫʪʝʧʣʝʥʳ ʤʠʥʧʣʠʪʦʡ 

ʠ ʦʙʣʠʮʦʚʘʥʳ ʛʠʧʩʦʢʘʨʪʦʥʦʤ. 

ɼʚʫʭ ʢʚʘʨʪʠʨʥʳʡ ʦʜʥʦʵʪʘʞʥʳʡ ʞʠʣʦʡ ʜʦʤ ˉ11 ʩʙʣʦʢʠʨʦʚʘʥʥʳʡ ʩ ʪʨʝʭ ʢʚʘʨʪʠʨʥʳʤ 

ʞʠʣʳʤ ʜʦʤʦʤ ˉ13 ʠʤʝʶʪ ʩʪʝʥʳ ʠ ʧʝʨʝʢʨʳʪʠʷ ʠʟ ʣʝʛʢʠʭ ʪʨʝʭʩʣʦʡʥʳʭ ʩʵʥʜʚʠʯ ʧʘʥʝʣʝʡ ʠʟ 

ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ. ʉʥʘʨʫʞʠ ʩʪʝʥʳ ʦʙʣʠʮʦʚʘʥʳ ʩʘʡʜʠʥʛʦʤ. 

3-ʭ ʵʪʘʞʥʳʡ 30-ʪʠ ʢʚʘʨʪʠʨʥʳʡ ʞʠʣʦʡ ʜʦʤ ʧʦ ʫʣ.ʅʦʚʦʨʦʩʩʠʡʩʢʦʡ 2 ʠʤʝʝʪ ʩʪʝʥʳ ʠʟ 

ʤʝʣʢʦʨʘʟʤʝʨʥʳʭ ʛʘʟʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ, ʩʥʘʨʫʞʠ ʦʙʣʠʮʦʚʘʥ ʩʘʡʜʠʥʛʦʤ. ʂʨʦʣʷ ʠʟ 

ʦʢʨʘʰʝʥʥʳʭ ʚʦʣʥʠʩʪʳʭ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʣʠʩʪʦʚ.  

ʌʘʢʪʠʯʝʩʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 1 ʤ
2
 ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʫ ʧʦʜʨʷʜʯʠʢʘ ʩʦʩʪʘʚʠʣʘ 

ʥʘ ʢʦʥʝʮ 2009 ʛʦʜʘ 29 ʪʳʩ ʨʫʙ. ʆʧʣʘʪʠʣʠ ʧʦ ʧʨʦʛʨʘʤʤʝ ʧʦ 28 ʪʳʩ. ʨʫʙ. ʟʘ 1 ʤ
2
 ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ.      

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʦʙʣʘʩʪʥʦʡ ʘʜʨʝʩʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

çʇʝʨʝʩʝʣʝʥʠʝ ʛʨʘʞʜʘʥ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 2010 ï 2011 ʛʦʜʘʭè, ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ɸʜʤʠʥʠʩʪʨʘʮʠʠ  ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 29.03.2010 ʛʦʜʘ ˉ79-ʧ,  ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ 

ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ  ʩʪʨʦʷʪʩʷ 2 ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʞʠʣʳʭ ʜʦʤʘ. ɺ ʧʨʦʛʨʘʤʤʝ  

ʧʨʝʜʫʩʤʦʪʨʝʥʳ 122,2 ʤʣʥ. ʨʫʙ ʜʣʷ ʧʝʨʝʩʝʣʝʥʠʷ 270 ʯʝʣʦʚʝʢ ʠʟ 22-ʭ ʘʚʘʨʠʡʥʳʭ ʜʦʤʦʚ 

ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 4085,7 ʤ2.      

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʢʦʥʪʨʘʢʪʦʤ ʆʆʆ çɺʘʰ ʜʦʤ-ʠʥʚʝʩʪè, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʚʝʜʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 33-ʭ ʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʧʦ  ʫʣ. ʇʦʧʝʨʯʥʘʷ 7 ʠʟ ʤʝʣʢʦʨʘʟʤʝʨʥʳʭ 
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ʛʘʟʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ. ɿʘʢʦʥʯʝʥʳ ʨʘʙʦʪʳ ʧʦ ʤʦʥʪʘʞʫ ʢʨʦʚʣʠ ʠ ʦʙʣʠʮʦʚʢʘ ʩʪʝʥ ʩʘʡʜʠʥʛʦʤ. 

ɺʝʜʝʪʩʷ ʤʦʥʪʘʞ ʛʘʟʦʚʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʘʥʪʝʭʥʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʠʜʝʪ ʦʪʜʝʣʢʘ 

ʧʦʤʝʱʝʥʠʡ. ʉʤʦʥʪʠʨʦʚʘʥ ʥʘʨʫʞʥʳʡ ʛʘʟʦʧʨʦʚʦʜ. 

ʆʆʆ ʉʇʂ çʈʝʤʛʨʘʞʜʘʥʨʝʢʦʥʩʪʨʫʢʮʠʷè  ʩʪʨʦʠʪ 49-ʪʠ ʢʚʘʨʪʠʨʥʳʡ ʜʦʤ ʧʦ ʫʣ. 

ʇʘʨʢʦʚʘʷ 12ʘ ʠʟ ʩʠʣʠʢʘʪʥʦʛʦ ʢʠʨʧʠʯʘ. ʉʪʝʥʳ ʠʤʝʶʪ ʢʦʣʦʜʮʝʚʫʶ ʢʣʘʜʢʫ, ʚ ʢʦʪʦʨʫʶ 

ʫʣʦʞʝʥʘ ʤʠʥʧʣʠʪʘ. ɿʘʢʦʥʯʝʥʳ ʨʘʙʦʪʳ ʧʦ ʤʦʥʪʘʞʫ ʢʨʦʚʣʠ. ɺʝʜʝʪʩʷ ʤʦʥʪʘʞ ʚʥʫʪʨʝʥʥʠʭ 

ʛʘʟʦʚʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʩʘʥʪʝʭʥʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʠʜʝʪ ʦʪʜʝʣʢʘ ʧʦʤʝʱʝʥʠʡ. ʉʤʦʥʪʠʨʦʚʘʥʳ 

ʥʘʨʫʞʥʳʡ ʛʘʟʦʧʨʦʚʦʜ, ʚʦʜʦʧʨʦʚʦʜ, ʢʘʥʘʣʠʟʘʮʠʷ ʠ ʩʝʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʀʜʫʪ ʨʘʙʦʪʳ 

ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ.  

ɺ ʦʙʣʘʩʪʥʦʡ ʘʜʨʝʩʥʦʡ ʧʨʦʛʨʘʤʤʝ çʇʝʨʝʩʝʣʝʥʠʝ ʛʨʘʞʜʘʥ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʬʦʥʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ  ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 2010 ʛʦʜʫ", ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ɸʜʤʠʥʠʩʪʨʘʮʠʠ  ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 11.05.2010 ʛʦʜʘ ˉ194-ʧ, ʛʦʨʦʜʩʢʦʤʫ ʦʢʨʫʛʫ 

ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ  ʧʨʝʜʫʩʤʦʪʨʝʥʦ 104,3 ʤʣʥ. ʨʫʙ ʜʣʷ ʧʝʨʝʩʝʣʝʥʠʷ 203 ʯʝʣʦʚʝʢ ʠʟ 17 

ʘʚʘʨʠʡʥʳʭ ʜʦʤʦʚ, 71-ʛʦ ʧʦʤʝʱʝʥʠʷ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 3486,8 ʤ2. ɼʣʷ ʵʪʦʛʦ ʩʪʨʦʷʪʩʷ 2 

ʪʨʝʭʵʪʘʞʥʳʭ  ʞʠʣʳʭ ʜʦʤʘ.  

 

ɺʩʝ ʜʦʤʘ ʧʦʩʪʨʦʝʥʳ 

ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʨʦʝʢʪʘʤ. 

ʆʥʠ ʠʤʝʶʪ 

ʧʦʢʚʘʨʪʠʨʥʦʝ 

ʦʪʦʧʣʝʥʠʝ ʠ ʛʦʨʷʯʝʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʦʪ 

ʥʘʩʪʝʥʥʳʭ 

ʜʚʫʭʢʦʥʪʫʨʥʳʭ 

ʛʘʟʦʚʳʭ ʢʦʪʣʦʚ, 

ʮʝʥʪʨʘʣʴʥʦʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ 

ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʚ 

ʛʦʨʦʜʩʢʫʶ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ 

ʩʝʪʴ, ʦʙʦʨʫʜʦʚʘʥʳ 

ʧʨʠʙʦʨʘʤʠ ʫʯʝʪʘ.

 
 

ʆʆʆ çɺʘʰ ʜʦʤ-ʠʥʚʝʩʪè  ʚʝʜʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 33-ʭ ʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʧʦ  ʫʣ. 

ʇʦʧʝʨʯʥʘʷ 7 ʠʟ ʤʝʣʢʦʨʘʟʤʝʨʥʳʭ ʛʘʟʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ. ɿʘʢʦʥʯʝʥʳ ʨʘʙʦʪʳ ʧʦ ʤʦʥʪʘʞʫ 

ʢʨʦʚʣʠ ʠ ʦʙʣʠʮʦʚʢʘ ʩʪʝʥ ʩʘʡʜʠʥʛʦʤ. ɺʝʜʝʪʩʷ ʤʦʥʪʘʞ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʩʘʥʪʝʭʥʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʠʜʝʪ ʦʪʜʝʣʢʘ ʧʦʤʝʱʝʥʠʡ.  

ʆʆʆ ʉʇʂ çʈʝʤʛʨʘʞʜʘʥʨʝʢʦʥʩʪʨʫʢʮʠʷè ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 45-ʪʠ ʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʧʦ 

ʫʣ. ʆʙʦʨʦʥʳ 87 ʟʘʢʦʥʯʠʣʦ ʨʘʙʦʪʳ ʧʦ ʤʦʥʪʘʞʫ ʢʨʦʚʣʠ ʠ ʦʙʣʠʮʦʚʢʫ ʩʪʝʥ ʩʘʡʜʠʥʛʦʤ. 

ɺʝʜʝʪʩʷ ʤʦʥʪʘʞ ʚʥʫʪʨʝʥʥʠʭ ʛʘʟʦʚʳʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʩʘʥʪʝʭʥʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʠʜʝʪ ʦʪʜʝʣʢʘ 

ʧʦʤʝʱʝʥʠʡ. ʉʤʦʥʪʠʨʦʚʘʥʳ ʥʘʨʫʞʥʳʡ ʛʘʟʦʧʨʦʚʦʜ, ʚʦʜʦʧʨʦʚʦʜ, ʢʘʥʘʣʠʟʘʮʠʷ ʠ ʩʝʪʠ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ.    ɺʩʝ ʩʪʨʦʷʱʠʝʩʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʯʝʪʳʨʝ ʜʦʤʘ 3-ʭ ʵʪʘʞʥʳʝ.  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ 4-ʭ ʜʦʤʦʚ 7572,5 ʤ
2
. 

ɺ ʥʠʭ ʙʫʜʝʪ ʧʝʨʝʩʝʣʝʥʦ ʚ 2011 ʛʦʜʫ 473 ʯʝʣʦʚʝʢʘ ʠʟ 39 ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʠʟ 

167 ʢʚʘʨʪʠʨ. 

ʇʦ ʫʢʘʟʘʥʠʶ ʨʫʢʦʚʦʜʩʪʚʘ ʦʙʣʘʩʪʠ ʟʘ ʩʯʝʪ ʦʙʣʘʩʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʤʘʣʦʵʪʘʞʥʳʭ ʜʦʤʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʢʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʷ. ʉʝʡʯʘʩ ʣʶʙʦʡ ʞʝʣʘʶʱʠʡ 

ʤʦʞʝʪ ʫʚʠʜʝʪʴ ʩʦʩʪʦʷʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  



12 

ɿʘ ʚʩʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʚʩʝʛʦ ʧʝʨʝʩʝʣʝʥʦ ʧʦ 

ʧʨʦʛʨʘʤʤʥʳʤ ʠ ʥʝ ʧʨʦʛʨʘʤʤʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʠ ʩʥʝʩʝʥʦ 23  ʘʚʘʨʠʡʥʳʭ ʜʦʤʘ.  

ʇʦʩʣʝ ʧʝʨʝʩʝʣʝʥʠʷ ʛʨʘʞʜʘʥ ʠʟ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ 2011 ʛʦʜʫ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʦʩʪʘʥʝʪʩʷ ʝʱʝ 20 ʘʚʘʨʠʡʥʳʭ 5-ʪʠ ʢʚʘʨʪʠʨʥʳʭ ʦʜʥʦʵʪʘʞʥʳʭ 

ʜʦʤʦʚ. 

ɻʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʛʦʪʦʚ ʧʨʦʜʦʣʞʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʳʭ ʜʦʤʦʚ 

ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ. ɼʣʷ ʵʪʦʛʦ ʠʤʝʶʪʩʷ ʜʚʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘ. ʀʤʝʝʪʩʷ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʧʣʘʥʳ ʠ ʧʨʦʝʢʪ ʧʣʘʥʠʨʦʚʢʠ. 

ʋʯʘʩʪʢʠ ʦʙʝʩʧʝʯʝʥʳ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ɻʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ ʛʦʪʦʚ 

ʧʨʦʜʦʣʞʠʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʳʭ 

ʜʦʤʦʚ ʤʘʣʦʵʪʘʞʥʦʡ 

ʟʘʩʪʨʦʡʢʠ ʜʣʷ 

ʧʝʨʝʩʝʣʝʥʠʷ ʛʨʘʞʜʘʥ ʠʟ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ 

ʞʠʣʳʭ ʜʦʤʦʚ, 

ʧʨʠʟʥʘʥʥʳʭ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ 

ʘʚʘʨʠʡʥʳʤʠ. 

 
 

 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè 

ʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ 

ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè,  

ʧʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ  ɺʦʣʛɻɸʉʋ ʈʦʛʘʯʝʚ ʉ.ʇ. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʜʦʢʣʘʜʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʥʠʞʝʥʠʷ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ 

ʧʨʠʚʦʜʷʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʮʝʥʝʥʘ ʦʙʱʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè, 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚʦʩʝʤʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ, ʠʟ ʥʠʭ ʩʝʤʴ ʨʘʙʦʪʘʶʪ ʧʦ ʤʦʢʨʦʤʫ ʩʧʦʩʦʙʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʜʥʘ 

ʣʠʥʠʷ - ʧʦ ʩʫʭʦʤʫ. ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʛʘʟʘ ʜʣʷ ʤʦʢʨʦʛʦ ʩʧʦʩʦʙʘ ʩʦʩʪʘʚʣʷʝʪ º 220ʢʛ 

ʫʩʣʦʚʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʪʦʥʥʫ ʢʣʠʥʢʝʨʘ, ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʜʣʷ ʩʫʭʦʛʦ ʩʧʦʩʦʙʘ º 155ʢʛ. 

ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʦʣʦʞʝʥʠʠ ʟʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ 

ʜʦʩʪʠʛʘʶʪ 40-47% ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ. (ʊʘʙʣʠʮʘ ˉ1). ɽʞʝʛʦʜʥʦ ʮʝʥʘ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʚʦʟʨʘʩʪʘʝʪ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 10-15%. 
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ʊʘʙʣʠʮʘ ˉ1 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʪʨʘʪ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. 

(ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ) 

ɻʦʜʳ 

ʕʥʝʨʛʦʟʘʪʨʘʪʳ 
2007 2008 2009 2010 

2011 

 (ʦʞʠʜʘʝʤʳʡ) 

ɺʩʝʛʦ, %, ʚ ʪ. ʯ. 36,1 33,4 39,4 47,6 49,3 

ʛʘʟ 25,2 24,8 28,9 33,0 34,8 

ʵ/ʵʥʝʨʛʠʷ 10,9 8,6 10,5 14,6 14,5 

 

ɼʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʟʘʚʦʜʝ ʢʘʞʜʳʡ ʛʦʜ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ 

ʚʥʝʜʨʷʝʪʩʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʠ ʛʘʟʘ. 

1. ʉʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʰʣʘʤʘ. 

ʈʘʙʦʪʘ ʧʦ ʩʥʠʞʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʰʣʘʤʘ ʚʝʜʝʪʩʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

× ʚʚʦʜ ʚ ʰʣʘʤ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʦʙʘʚʢʠ ï ʣʠʛʥʦʩʫʣʴʬʦʥʘʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ, ʯʪʦ 

ʜʘʝʪ ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʰʣʘʤʘ ʥʘ 3%; 

× ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʨʘʟʞʠʞʠʪʝʣʝʡ ʰʣʘʤʘ - ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʧʦ ʜʦʛʦʚʦʨʫ ʩ ɿɸʆ çʅʊʎè (ʛ. ʄʦʩʢʚʘ). 

2. ʉʪʘʙʠʣʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʝʯʝʡ. 

ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʚʝʜʝʥ ʨʷʜ ʨʘʙʦʪ: 

× ʚʥʝʜʨʝʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʳʨʴʝʚʦʛʦ ʰʣʘʤʘ ʚ 

ʧʦʪʦʢʝ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʜʝʨʞʠʚʘʪʴ ʟʘʜʘʥʥʳʡ ʭʠʤʩʦʩʪʘʚ ʠ ʚʣʘʞʥʦʩʪʴ ʰʣʘʤʘ; 

× ʫʩʪʘʥʦʚʣʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʛʘʟʦʚʳʝ ʛʦʨʝʣʢʠ ʬʠʨʤʳ çɸʗʅè; 

× ʠʩʧʳʪʘʥʳ ʦʛʥʝʫʧʦʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʬʠʨʤ RHI (ɸʚʩʪʨʠʷ), Hºganªs Bjuf 

(ʐʚʝʮʠʷ); 

× ʟʘʤʝʥʝʥʘ ʩʫʰʠʣʢʘ-ʜʨʦʙʠʣʢʘ ʥʘ ʧʝʯʠ ˉ8 ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ çFL Smidthè 

(ɼʘʥʠʷ); 

× ʩʦʚʤʝʩʪʥʦ ʩ ʬʠʨʤʦʡ çFL Smidthè ʧʨʦʚʝʜʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʥʘ 

ʧʝʯʠ ˉ8 ʩ ʚʳʜʘʯʝʡ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʠʢʣʦʥʥʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ; 

× ʠ ʜʨʫʛʠʝ. 

3. ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʧʝʯʘʭ ʦʙʞʠʛʘ ʢʣʠʥʢʝʨʘ. 

ʇʦ ʧʨʦʝʢʪʫ, ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ɹɻʊʋ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ, ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʝʯʠ ˉ6 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʘʨʦʧʨʦʯʥʳʭ 

ʮʝʧʝʡ ʬʠʨʤʳ çɸʗʅè. ʇʨʠʤʝʥʝʥʠʝ ʞʘʨʦʧʨʦʯʥʳʭ ʮʝʧʝʡ ʧʦʟʚʦʣʠʣʦ ʫʜʣʠʥʠʪʴ ʮʝʧʥʫʶ 

ʟʘʚʝʩʫ ʚ ʩʪʦʨʦʥʫ ʛʦʨʷʯʝʛʦ ʢʦʥʮʘ ʧʝʯʠ, ʘ ʟʥʘʯʠʪ, ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ ʠ 

ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ. ʅʘ ʧʝʯʘʭ ˉ5 ʠ ˉ7 ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʡʧʘʩʠʨʦʚʘʥʠʷ ʧʳʣʠ, ʫʣʦʚʣʝʥʥʦʡ ʵʣʝʢʪʨʦʬʠʣʴʪʨʘʤʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʙʠʣʠʟʘʮʠʶ ʨʘʙʦʪʳ ʧʝʯʝʡ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʧʦ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

1. ʄʦʜʝʨʥʠʟʘʮʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ɸʀʀʉ ʂʋʕ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʰʪʨʘʬʦʚ ʟʘ ʧʝʨʝʙʦʨ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

2. ɿʘʤʝʥʘ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʚ ʪʠʧʘ VRZ-430/250 ʥʘ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʳ ʪʠʧʘ 

çʉʘʤʩʫʥʛè. 

3. ɺʥʝʜʨʝʥʠʝ ʯʘʩʪʦʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʣʷ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. 

4. ʋʚʝʣʠʯʝʥʠʝ ʯʘʩʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʤʝʥʪʥʳʭ 

ʤʝʣʴʥʠʮ. 

 

ʕʬʬʝʢʪ ʧʦ ʩʥʠʞʝʥʠʶ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʛʘʟʘ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ ˉ2 
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ʊʘʙʣʠʮʘ ˉ2 

ɻʦʜʳ 

ʕʥʝʨʛʦʟʘʪʨʘʪʳ 
2007 2008 2009 2010 

2011 

 (ʦʞʠʜʘʝʤʳʡ) 

ɻʘʟ, (ʢʛ ʫ.ʪ./ʪ ʢʣ) 217,0 216,4 210,7 210,1 208,0 

ʕ/ʵʥʝʨʛʠʷ, (ʢʚʪ ʯ/ʪ) 101,9 98,9 100,5 97,7 98,0 

 

ɺ ʮʝʣʦʤ ʟʘ ʧʝʨʠʦʜ 2007-2010ʛʛ. ʵʢʦʥʦʤʠʷ ʩʦʩʪʘʚʠʣʘ: 

ʧʦ ʛʘʟʫ    ï 71 ʤʣʥ. ʨʫʙ.; 

ʧʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ   ï 20,7 ʤʣʥ. ʨʫʙ. 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʧʦ ʦʙʲʝʤʘʤ 

ʧʦʪʨʝʙʣʝʥʠʷ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʠʠ ʧʦʩʣʝ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʩʳʨʴʷ ʚʥʫʪʨʠ ʦʪʨʘʩʣʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʣʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ. 

ɼʣʷ ʮʝʤʝʥʪʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʩʥʠʞʝʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. 

1. ʇʝʨʝʭʦʜ ʥʘ ʩʫʭʦʡ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʣʠʥʢʝʨʘ. 

2. ʏʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʪʦʧʣʠʚʦʤ. 

3. ʋʤʝʥʴʰʝʥʠʝ ʢʣʠʥʢʝʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʮʝʤʝʥʪʝ. 

ɼʦ 47% ʦʙʱʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʥʘ ʥʘʰʝʤ ʟʘʚʦʜʝ ʩʦʩʪʘʚʣʷʶʪ 

ʟʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ. ʅʘʠʙʦʣʝʝ ʵʥʝʨʛʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʮʝʤʝʥʪʘ 

ʷʚʣʷʝʪʩʷ ʦʙʞʠʛ ʢʣʠʥʢʝʨʘ - ʥʘ ʥʝʛʦ ʨʘʩʭʦʜʫʝʪʩʷ ʜʦ 95% ʚʩʝʛʦ ʪʦʧʣʠʚʘ. 

ʇʨʠ ʤʦʢʨʦʤ ʩʧʦʩʦʙʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʥʘ ʦʙʞʠʛ 

ʢʣʠʥʢʝʨʘ ʚ 1,4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʩʫʭʦʤ ʩʧʦʩʦʙʝ. 

ʅʘ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè ʠʟ ʚʦʩʴʤʠ ʧʝʯʝʡ ʜʣʷ ʦʙʞʠʛʘ ʢʣʠʥʢʝʨʘ ʪʦʣʴʢʦ ʦʜʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪ.ʢ. ʨʘʙʦʪʘʝʪ ʧʦ ʩʫʭʦʤʫ ʩʧʦʩʦʙʫ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʜʣʷ ʟʘʚʦʜʘ ʥʘʧʨʘʚʣʝʥʠʝʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʚʨʘʱʘʶʱʠʭʩʷ ʧʝʯʝʡ ʩ ʤʦʢʨʦʛʦ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʩʫʭʦʡ. ʕʪʦ 

ʤʝʨʦʧʨʠʷʪʠʝ ʧʦʟʚʦʣʠʪ ʟʘʚʦʜʫ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʩ 530ʤʣʥ. ʤ
3 
ʜʦ 350ʤʣʥ. ʤ

3
. 

ɺ 2010ʛ. ʟʘʢʣʶʯʝʥ ʜʦʛʦʚʦʨ ʠ ʦʪʢʨʳʪʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʝʯʠ ʩʫʭʦʛʦ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ çFL Smidthè (ɼʘʥʠʷ). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʧʝʯʠ ʩʝʛʦʜʥʷ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʨʘʙʦʪʫ ʧʦ ʟʘʤʢʥʫʪʦʤʫ 

ʮʠʢʣʫ, ʪ.ʝ. ʚʩʷ ʧʳʣʴ, ʫʣʦʚʣʝʥʥʘʷ ʵʣʝʢʪʨʦʬʠʣʴʪʨʘʤʠ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʦʙʞʠʛʘ ʢʣʠʥʢʝʨʘ. ʇʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʷ ʩʳʨʴʷ ʟʘ ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 180 ʪʳʩ. 

ʪʦʥʥ ʠ ʨʘʩʭʦʜ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʩʥʠʞʘʝʪʩʷ ʥʘ 2%. 

ʎʝʤʝʥʪʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ 

ʫʪʠʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʱʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ ï ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚʩʝʩʪʦʨʦʥʥʝ ʠʟʫʯʘʝʪʩʷ ʠ ʚʥʝʜʨʷʝʪʩʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. 

ʋʞʝ ʙʦʣʝʝ 25 ʣʝʪ ʤʠʨʦʚʘʷ ʮʝʤʝʥʪʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʠ ʦʙʞʠʛʝ ʢʣʠʥʢʝʨʘ 

ʠʩʧʦʣʴʟʫʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʪʦʧʣʠʚʦ ʚ ʚʠʜʝ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, ʦʪʨʘʙʦʪʘʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʰʠʥ, ʥʝʬʪʝʰʣʘʤʦʚ, ʦʪʨʘʙʦʪʘʥʥʳʭ ɻʉʄ, ʠ ʪ.ʜ.  

ʋʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʰʠʥ ʚ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʦʙʞʠʛʝ ʢʣʠʥʢʝʨʘ ʚ ɻʝʨʤʘʥʠʠ ʜʦʭʦʜʠʪ ʜʦ 50%. ʘ ʚ 

ʗʧʦʥʠʠ - ʜʦ 80%. 

ʇʦ ʚʦʧʨʦʩʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʠ ʩʥʠʞʝʥʠʷ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʧʨʠ ʦʙʞʠʛʝ ʢʣʠʥʢʝʨʘ ʧʨʠʚʣʝʯʝʥʳ ʬʠʨʤʘ çFL Smidthè, ɿɸʆ ʅʀʀ 

çɻʠʧʨʦʮʝʤʝʥʪ-ʅʘʫʢʘè, ʆʆʆ çɸʈʂè (ʛ. ʉʘʥʢʪ ʇʝʪʝʨʙʫʨʛ) ʠ ɻʦʩʢʦʤʵʢʦʣʦʛʠʷ (ʛ. 

ɺʦʣʛʦʛʨʘʜ). ʇʨʦʨʘʙʦʪʘʥ ʚʦʧʨʦʩ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʜʛʦʪʦʚʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʪʦʧʣʠʚʘ ʥʘ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè ʠ ʩʜʝʣʘʥ ʘʥʘʣʠʟ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʧʣʠʚʦʩʦʜʝʨʞʘʱʠʭ 

ʦʪʭʦʜʦʚ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ, ɺʦʨʦʥʝʞʩʢʦʡ, ɸʩʪʨʘʭʘʥʩʢʦʡ ʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ. 
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ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʟʘʚʦʜʝ ʧʨʦʨʘʙʘʪʳʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʦ ʟʘʤʝʱʝʥʠʶ ʜʦʣʠ ʢʣʠʥʢʝʨʘ ʚ 

ʮʝʤʝʥʪʝ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ ʜʦʤʝʥʥʳʤ ʰʣʘʢʦʤ.  

ɿʘʤʝʱʝʥʠʝ ʢʣʠʥʢʝʨʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʮʝʤʝʥʪʝ ʪʦʥʢʦʤʦʣʦʪʳʤ ʜʦʤʝʥʥʳʤ 

ʰʣʘʢʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʳʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʪʦʤ ʞʝ ʦʙʲʝʤʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʮʝʤʝʥʪʘ. 

ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʟʤʝʣʴʯʝʥʠʠ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ ʠ ʢʣʠʥʢʝʨʘ ʚ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʝ 

ʰʣʘʢ, ʚ ʩʠʣʫ ʭʫʜʰʝʡ ʠʟʤʝʣʴʯʘʝʤʦʩʪʠ, ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʮʝʤʝʥʪʝ ʚ ʚʠʜʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ 

ʬʨʘʢʮʠʠ. ɺ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʦʣʠʢʦʚʦʡ ʤʝʣʴʥʠʮʝ ʢʣʠʥʢʝʨ ʠ ʰʣʘʢ ʠʟʤʝʣʴʯʘʶʪʩʷ ʜʦ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʢʨʫʧʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʩ ʥʝʙʦʣʴʰʦʡ ʜʦʣʝʡ ʰʣʘʢʘ 

ʤʦʞʝʪ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʨʦʣʠʢʦʚʳʭ ʤʝʣʴʥʠʮʘʭ. ɹʦʣʝʝ ʪʦʥʢʦʝ 

ʠʟʤʝʣʴʯʝʥʠʝ ʰʣʘʢʦʚʦʡ ʬʨʘʢʮʠʠ ʚʝʩʴʤʘ ʩʠʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʧʨʦʯʥʦʩʪʠ 

ʰʣʘʢʦʚʦʛʦ ʮʝʤʝʥʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʦʣʝʝ ʪʦʥʢʦʝ ʠʟʤʝʣʴʯʝʥʠʝ ʢʣʠʥʢʝʨʥʦʡ ʬʨʘʢʮʠʠ ʚ 

ʩʤʝʩʠ ʜʘʝʪ ʚʝʩʴʤʘ ʥʝʙʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʝ ʪʦʥʢʦʝ ʠʟʤʝʣʴʯʝʥʠʝ 

ʰʣʘʢʘ ʷʚʣʷʝʪʩʷ ʧʫʪʝʤ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʦʩʦʙʝʥʥʦ ʜʣʷ ʮʝʤʝʥʪʦʚ ʩ ʜʦʣʝʡ ʰʣʘʢʘ 20-60%. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʟʤʝʣʴʯʝʥʠʠ ʢʣʠʥʢʝʨʘ ʠ 

ʰʣʘʢʘ ʜʦ ʚʳʩʦʢʦʡ ʪʦʥʢʦʩʪʠ ʧʦʤʦʣʘ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʝʨʝʠʟʤʝʣʴʯʝʥʠʠ ʢʣʠʥʢʝʨʥʦʡ 

ʬʨʘʢʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʟʜʝʣʴʥʦʤʫ ʠʟʤʝʣʴʯʝʥʠʶ. ʄʝʣʴʥʠʮʘ, 

ʦʙʦʨʫʜʦʚʘʥʥʘʷ ʩʜʚʦʝʥʥʳʤʠ ʨʦʣʠʢʘʤʠ, ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʧʨʠ ʦʪʜʝʣʴʥʦʤ ʠʟʤʝʣʴʯʝʥʠʠ 

ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ ʜʦ ʚʳʩʦʢʦʡ ʪʦʥʢʦʩʪʠ ʧʦʤʦʣʘ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʩʫʰʠʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʘʣʢʦʚʳʭ ʮʝʤʝʥʪʥʳʭ ʤʝʣʴʥʠʮ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʪʦʥʠʥʘ ʧʦʤʦʣʘ ʢʣʠʥʢʝʨʘ ʠ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʰʣʘʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʰʘʨʦʚʳʭ ʮʝʤʝʥʪʥʳʭ ʤʝʣʴʥʠʮʘʭ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʵʪʦʤ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 30-

40% ʥʠʞʝ, ʯʝʤ ʫ ʰʘʨʦʚʳʭ ʤʝʣʴʥʠʮ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʤʝʣʴʥʠʮʳ ʧʦʤʦʣʘ ʮʝʤʝʥʪʘ ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʝʡ ʧʨʦʩʪʦʪʦʡ ʠ 

ʢʦʤʧʘʢʪʥʦʩʪʴʶ. ʇʨʦʮʝʩʩʳ ʠʟʤʝʣʴʯʝʥʠʷ, ʩʫʰʢʠ ʠ ʩʝʧʘʨʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʥʫʪʨʠ ʤʝʣʴʥʠʮʳ ʠ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʢʦʣʠʯʝʩʪʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʚʝʜʝʥʦ 

ʜʦ ʤʠʥʠʤʫʤʘ. 

ɿʘʤʝʱʘʶʱʠʤʠ ʢʣʠʥʢʝʨ ʤʘʪʝʨʠʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʜʦʤʝʥʥʳʡ ʰʣʘʢ, 

ʠʟʚʝʩʪʥʷʢ, ʣʝʪʫʯʘʷ ʟʦʣʘ, ʧʫʮʮʦʣʘʥ ʠ ʩʠʣʠʢʘʪʥʘʷ ʧʳʣʴ. ʄʥʦʛʠʝ ʠʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʤʘʣʳʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʢʣʠʥʢʝʨʦʤ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ ʚʘʣʢʦʚʳʭ ʤʝʣʴʥʠʮʘʭ.  

ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʰʢʠ ʤʘʪʝʨʠʘʣʘ ʚʥʫʪʨʠ ʤʝʣʴʥʠʮʳ, ʚʣʘʞʥʦʩʪʴ 

ʧʦʜʘʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 15-20%. ʂʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʚʘʣʢʦʚʦʡ ʤʝʣʴʥʠʮʝ ʚʷʞʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʩʨʘʚʥʠʤʦ ʩ ʢʘʯʝʩʪʚʦʤ ʮʝʤʝʥʪʘ ʠʟ ʰʘʨʦʚʦʡ 

ʤʝʣʴʥʠʮʳ. ʇʨʠ ʵʪʦʤ, ʪʦʥʢʦʩʪʴ ʧʦʤʦʣʘ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʘ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 4000-6000 

ʩʤ
2
/ʛ. ʇʦʣʫʯʘʝʤʳʡ ʧʨʠ ʨʘʟʤʦʣʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʚʘʣʢʦʚʦʡ ʤʝʣʴʥʠʮʝ ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʩʝʭ ʩʦʨʪʦʚ ʰʣʘʢʦʚʳʭ ʮʝʤʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʝʣʴʥʠʮ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤ ʨʘʩʭʦʜʦʤ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʕʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʘ ʧʨʠ ʙʦʣʝʝ ʪʦʥʢʦʤ ʧʦʤʦʣʝ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ɺʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè ʥʦʩʷʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪ, ʢʘʢ ʧʨʝʜʧʨʠʷʪʠʝ - ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʮʝʤʝʥʪʘ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʪʘʢ ʠ ʧʦʪʨʝʙʠʪʝʣʴ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʦʪʧʫʩʢʥʦʡ ʮʝʥʳ. ʉʝʛʦʜʥʷ 

ʵʪʠ ʚʦʧʨʦʩʳ ʜʣʷ ʟʘʚʦʜʘ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʳʝ. 
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ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʉʠʚʦʢʦʟʦʚ ɺ.ʉ., ʧʨʝʟʠʜʝʥʪ ʆɸʆ çʉʂɸʀè,  

ʧʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ɺʦʣʛɻɸʉʋ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʤ ʜʦʢʣʘʜʝ ʨʘʩʩʤʦʪʨʝʥʳ ʙʘʨʴʝʨʳ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʩʪʨʘʥʝ,ʬʦʨʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʢʘʢ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʙʣʝʤ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ çʉʂɸʀè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʥʦʤʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, çʉʂɸʀè. 

ʈʦʩʩʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʤʘʩʰʪʘʙʥʳʤ ʥʝʜʦʠʩʧʦʣʴʟʫʝʤʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ ʩʦʧʦʩʪʘʚʠʤ ʩ ʧʨʠʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʭ ʧʝʨʚʠʯʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ʅʝʭʚʘʪʢʘ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʩʜʝʨʞʠʚʘʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʫʞʝ ʤʥʦʛʠʝ ʛʦʜʳ ʩʪʦʠʪ ʥʘ ʦʜʥʦʤ ʤʝʩʪʝ ʠ ʥʝ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ 

ʨʦʩʪʘ ɺɺʇ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʙʣʠʞʘʡʰʠʝ 20 ʣʝʪ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ 3 ʨʘʟʘ, ʩʪʘʣ  

ʚʦʧʨʦʩ ʦʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʢʘʢ ʟʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʚ 4-5 ʨʘʟ ʥʠʞʝ ʯʝʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʛʝʥʝʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

ʚ 6 ʨʘʟ ʙʦʣʴʰʝ ʯʝʤ ʚ ʗʧʦʥʠʠ, ʚ 3-4 ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʚ 2-3 ʨʘʟʘ ʙʦʣʴʰʝ 

ʯʝʤ ʚ ʉʐɸ. ʇʦ ʦʮʝʥʢʝ, ʜʦ 2015 ʛʦʜʘ ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʛʫʪ ʨʝʟʢʦ 

ʟʘʤʝʜʣʠʪʴʩʷ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʝʱʝ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦʤʫ ʨʦʩʪʫ ʩʧʨʦʩʘ ʥʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʚʥʫʪʨʠ ʩʪʨʘʥʳ. ɿʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʈʦʩʩʠʠ ʜʦʩʪʘʪʦʯʥʦ, ʦʜʥʘʢʦ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʈʦʩʪ ʩʧʨʦʩʘ ʥʘ ʛʘʟ ʠ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʦʢʘʟʘʣʩʷ 

ʚʳʰʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ çʕʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʝʡ ʈʦʩʩʠʠè ʟʥʘʯʝʥʠʡ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʧʫʪʠ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʰʝʡ ʧʨʦʙʣʝʤʳ: 

ʧʝʨʚʳʡ - ʢʨʘʡʥʝ ʢʘʧʠʪʘʣʦʝʤʢʠʡ ʧʫʪʴ ʥʘʨʘʱʠʚʘʥʠʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʵʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ; 

ʚʪʦʨʦʡ - ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʡ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʚ ʩʪʨʘʥʝ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʦʙʭʦʜʠʤ ʩʠʤʙʠʦʟ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ 

ʚʘʨʠʘʥʪʦʚ.ʉʫʤʤʘʨʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 990 ʤʣʥ. ʪ.ʫ.ʪ. ʇʨʠ 

ʜʦʚʝʜʝʥʠʠ ʚʥʝʜʨʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ ʫʨʦʚʥʷ 

ʚ ʩʪʨʘʥʘʭ ï ʯʣʝʥʘʭ ɽʉ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʩʥʠʟʠʣʦʩʴ ʙʳ ʜʦ ʚʝʣʠʯʠʥʳ 650 ʤʣʥ. ʪ.ʫ.ʪ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʢʦʣʦ 35% ʵʥʝʨʛʠʠ ʫ ʥʘʩ ʪʝʨʷʝʪʩʷ. ɹʘʨʴʝʨʳ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʩʪʨʘʥʝ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ: 

- ʥʝʜʦʩʪʘʪʦʢ ʤʦʪʠʚʘʮʠʠ; 

- ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ; 

- ʥʝʜʦʩʪʘʪʦʢ ʦʧʳʪʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ; 

- ʥʝʜʦʩʪʘʪʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ.    

ʇʨʝʞʜʝ ʙʳʣ ʝʱʝ ʧʷʪʳʡ ʙʘʨʴʝʨ ï ʥʝʜʦʩʪʘʪʦʢ ʪʝʭʥʦʣʦʛʠʡ. ʅʦ ʥʘ ʩʝʛʦʜʥʷ ʪʘʢʦʛʦ 

ʦʛʨʘʥʠʯʝʥʠʷ ʙʦʣʴʰʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʈʳʥʦʢ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʧʦ 

ʚʦʧʨʦʩʘʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʝʜʦʩʪʘʪʦʢ ʤʦʪʠʚʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʙʶʜʞʝʪʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʠʟʲʷʪʠʝʤ ʧʦʣʫʯʘʝʤʦʡ ʵʢʦʥʦʤʠʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 
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ʥʝʚʳʩʦʢʠʤʠ ʪʘʨʠʬʘʤʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʣʦʞʠʪʴ ʨʦʩʪ ʟʘʪʨʘʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, 

ʧʝʨʝʢʨʝʩʪʥʦʝ ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʩʨʝʜʩʪʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ - ʚʩʝ ʵʪʦ 

ʩʥʠʞʘʝʪ ʤʦʪʠʚʘʮʠʶ ʢ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ ʚʳʩʪʨʦʝʥʳ ʪʘʢ, ʯʪʦ ʧʦʣʫʯʘʪʝʣʴ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ ʥʝ ʦʧʨʝʜʝʣʝʥ ʠ ʥʝ ʦʬʦʨʤʣʝʥ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ. ʉʝʛʦʜʥʷ ʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʷʩʥʳʡ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ: ʢʦʤʫ ʣʠʯʥʦ ʚʳʛʦʜʥʘ 

ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ? ɻʣʘʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʷʚʣʷʶʪʩʷ ʝʝ ʠʟʲʷʪʠʝ ʚ ʙʶʜʞʝʪʥʦʤ ʠ ʪʘʨʠʬʥʦʤ 

ʧʨʦʮʝʩʩʘʭ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʠʝ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʤʦʪʠʚʠʨʫʝʪ ʥʝ ʢ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʪʘʨʠʬʦʚ. 

ʇʦʣʫʯʘʝʪʩʷ, ʯʝʤ ʤʝʥʴʰʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʪʝʤ ʚʳʰʝ ʪʘʨʠʬʳ.  

ʅʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʤʦʪʠʚʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʦ 

ʩʣʘʙʦ. ʉʪʝʨʝʦʪʠʧʳ ʧʦʚʝʜʝʥʠʷ (çʜʝʣʘʡ, ʢʘʢ ʚʩʝè), ʪʦ ʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʝʣʘʡ ʥʠʯʝʛʦ ʜʣʷ 

ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ, ʪʘʢ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʤʝʥʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʠʟʙʘʚʣʷʶʪ ʢʘʢ ʦʪ 

ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʦʪ ʧʨʠʥʷʪʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʅʝʜʦʩʪʘʪʦʢ ʦʧʳʪʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʙʘʥʢʦʚ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʳʜʝʣʝʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ 

ʞʝʩʪʢʠʝ, ʯʝʤ ʢ ʧʨʦʝʢʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʦʚʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʪʝʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʪʩʷ ʚ ʪʷʞʝʣʦʤ ʬʠʥʘʥʩʦʚʦʤ ʧʦʣʦʞʝʥʠʠ ʠ ʚ ʩʠʣʫ ʵʪʦʛʦ ʥʝ 

ʨʘʩʧʦʣʘʛʘʶʪ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʥʠʭ ʥʝʧʨʝʦʜʦʣʠʤ ʪʝʩʪ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʢʨʝʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʨʘʟʚʠʪʠʝ. ʅʝʜʦʩʪʘʪʦʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʇʨʦʙʣʝʤʘ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʝʰʝʥʠʷ 

ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʈʝʘʣʠʟʘʮʠʷ ʢʣʶʯʝʚʦʛʦ 

ʧʨʠʦʨʠʪʝʪʘ çʕʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʠ ʜʦ 2020 ʛʦʜʘè - ʫʚʝʣʠʯʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʥʝ ʦʙʝʩʧʝʯʝʥʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʠ 

ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ: ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʝ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʵʥʝʨʛʦʩʠʩʪʝʤ; 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦ ʛʦʩʟʘʢʫʧʢʘʭ ʥʝ ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪ.ʜ. 

ɼʣʷ ʣʠʢʚʠʜʘʮʠʠ ʦʪʤʝʯʝʥʥʳʭ ʙʘʨʴʝʨʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʥʘʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 ʈʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʧʨʘʚʦʚʦʡ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ 

ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʩʪʨʘʥʝ. ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ. 

ʅʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ çʜʣʠʥʥʳʭ ʜʝʥʝʛè ʦʧʨʝʜʝʣʷʝʪ ʩʣʘʙʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʚʦʧʨʦʩʘʭ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʯʝʪʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʦʤ,  ʘ ʪʘʢʞʝ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, 

ʦʙʝʩʧʝʯʠʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ, ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʷʭ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʦʨʤ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ   ʥʘ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ: ʦʪ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢʦʨʧʦʨʘʮʠʡ ʜʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʮʝʣʦʤ ʧʨʠʟʚʘʥʥʦʛʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ. ʂʘʢ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷʢʘʷ ʠʥʘʷ ʧʦʣʠʪʠʢʘ, ʦʥʘ ʥʝʦʜʠʥʘʢʦʚʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʭʦʪʷ ʠ ʧʦʜʯʠʥʝʥʘ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʮʝʣʠ: ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʫʤʝʥʴʰʝʥʠʠ ʵʥʝʨʛʦʟʘʪʨʘʪ. ʄʝʩʪʦ ʠ ʨʦʣʴ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʮʝʩʩʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʢ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚʧʦʣʥʝ ʫʙʝʜʠʪʝʣʴʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʫʣʠʨʫʝʤʦʡ ʨʳʥʦʯʥʦʡ 
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ʵʢʦʥʦʤʠʢʠ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ  ʧʨʦʝʢʪʦʚ ʨʝʘʣʠʟʫʝʪʩʷ  ʢʦʤʧʘʥʠʷʤʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʠ 

ʤʘʩʰʪʘʙʘ, ʠ ʪʘʢʠʝ ʧʨʦʮʝʩʩʳ ʚʳʩʪʫʧʘʶʪ, ʧʦʥʷʪʥʦ, ʥʝ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʮʝʣʴ, ʘ ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʟʘʜʘʯ ʢʦʤʧʘʥʠʠ, 

ʜʦʙʠʚʘʶʱʝʡʩʷ ʚʳʩʦʢʦʡ ʧʨʠʙʳʣʴʥʦʩʪʠ. ɺ ʵʪʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʘʮʝʣʝʥʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ. ʇʨʠʩʪʫʧʘʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠʜʝʡ, ʢʦʤʧʘʥʠʠ, ʨʘʟʫʤʝʝʪʩʷ, ʜʦʣʞʥʳ ʥʘʯʘʪʴ ʩ 

ʘʚʘʥʩʠʨʦʚʘʥʠʷ ʜʝʥʝʞʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʧʝʮʠʬʠʢʘ ʪʘʢʦʛʦ ʨʦʜʘ ʚʣʦʞʝʥʠʡ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʨʝʟʢʦ ʧʦʚʳʰʝʥʥʦʡ ʫʛʨʦʟʦʡ ʠʭ ʧʦʪʝʨʠ .  ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʦʪʜʘʯʘ ʦʪ ʚʣʦʞʝʥʠʷ ʢʘʧʠʪʘʣʘ ʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʤʝʝʪ ʢʨʘʡʥʝ ʤʘʣʦ ʦʙʱʝʛʦ ʩ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤʠ ʚʳʧʣʘʪʘʤʠ ʩʩʫʜʥʦʛʦ ʧʨʦʮʝʥʪʘ ʥʘ ʢʘʧʠʪʘʣ ʚ ʙʘʥʢʝ ʠʣʠ ʜʠʚʠʜʝʥʜʘ ʥʘ 

ʘʢʮʠʠ. ʀ ʧʦʪʦʤʫ, ʯʪʦ ʪʘʢʘʷ ʦʪʜʘʯʘ ʤʦʞʝʪ ʧʨʠ ʫʜʘʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ  ʧʨʦʝʢʪʘ ʦʢʘʟʘʪʴʩʷ 

ʩʢʘʟʦʯʥʦ ʙʦʣʴʰʦʡ, ʠ ʧʦʪʦʤʫ, ʯʪʦ ʤʦʞʝʪ ʧʨʠ ʥʝʫʜʘʯʝ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚʦʚʩʝ, ʙʦʣʝʝ ʪʦʛʦ, 

ʧʦʛʠʙʥʝʪ ʠ ʚʣʦʞʝʥʥʳʡ ʢʘʧʠʪʘʣ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʚʷ ʧʦʣʠʪʠʢʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ  

ʧʨʦʮʝʩʩʦʚ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʷʚʣʷʝʪʩʷ, ʦʯʝʚʠʜʥʦ, ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ 

ʩʬʝʨʦʡ  ʥʘʫʢʠ ʠ ʟʘʜʘʯʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɻʣʘʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʶʪʩʷ: ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʚʥʝʜʨʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ɹʳʩʪʨʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʚʝʣʦ ʢ ʢʦʨʝʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʥʠʞʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʠʟʢʦʛʦ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ 

ʧʨʦʜʫʢʮʠʶ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʘʢ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʢʨʘʱʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʫʢʦʝʤʢʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʟʘʤʝʥʷʷ ʝʝ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʠ ʜʝʰʝʚʫʶ. ɼʝʬʠʮʠʪ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ, 

ʥʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʩʧʘʜʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ 

ʧʨʘʚʦʚʦʛʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʨʷʜʢʘ ʚ ʦʭʨʘʥʝ ʠ ʧʝʨʝʜʘʯʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʩʝʨʪʠʬʠʢʘʮʠʠ  ʧʨʦʜʫʢʮʠʠ.  

 ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʡ ʧʦʣʠʪʠʢʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ  ʧʦʟʚʦʣʠʣʠ ʙʳ ʩʦʟʜʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʠʩʧʦʣʴʟʦʚʘʥʠʷ.           

ʆʜʥʠʤ ʠʟ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʧʨʠʚʝʜʝʥʠʝ  ʩʚʦʠʭ ʚʥʫʪʨʝʥʥʠʭ ʮʝʥ ʥʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʢ ʤʠʨʦʚʦʤʫ ʫʨʦʚʥʶ ʚ ʢʨʘʪʯʘʡʰʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ.  ʕʪʦ ʷʢʦʙʳ 

ʟʘʩʪʘʚʠʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʵʥʝʨʛʠʠ ʠ ʫʤʝʥʴʰʠʪ ʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʜʫʢʮʠʠ. ʎʝʥʳ ʨʘʩʪʫʪ, ʥʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʀ ʵʪʦ ʚʝʜʝʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʪʘʨʠʬ ʥʝ ʤʦʪʠʚʠʨʫʝʪ ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ, ʘ ʥʘʦʙʦʨʦʪ ʦʪʨʘʞʘʝʪ ʫʨʦʚʝʥʴ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʯʝʤ ʥʠʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʪʝʤ ʚʳʰʝ ʟʘʪʨʘʪʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʘʨʠʬ.  

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʦʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʦ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ˉ261-ʌɿ, ʧʨʠʥʷʪʳʡ 

23.11.2009ʛ., ʦʙʦʟʥʘʯʠʣ ʪʦʣʴʢʦ ʚʦʧʨʦʩ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʘ 

ʠʤʝʥʥʦ:  

- -ʦʙʷʟʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩʯʝʪʯʠʢʦʚ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʪʝʧʣʦʚʳʭ 

ʩʝʪʝʡ, ʵʣʝʢʪʨʦʩʝʪʝʡ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʨʴ; 

- -ʟʘʧʨʝʪ ʥʘ ʚʳʧʫʩʢ ʥʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- -ʟʘʧʨʝʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʵʬʬʝʢʪʠʚʥʳʭ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ; 

- -ʪʨʝʙʦʚʘʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ;  

- ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ, ʦʪʥʦʩʷʱʠʝʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ  ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɺ ʟʘʢʦʥʝ ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʧʨʦʛʨʘʤʤ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʤʦʨʘʣʴʥʦ 
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ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʨʝʜʣʦʞʝʥʠʝ ʩ 01.01.2011ʛ. 

ʟʘʧʨʝʪʠʪʴ ʦʙʦʨʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ ʵʬʬʝʢʪʠʚʥʳʭ ʣʘʤʧ 

ʥʘʢʘʣʠʚʘʥʠʷ, ʩʯʠʪʘʶ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ, ʪʘʢ ʢʘʢ ʥʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʭʘʥʠʟʤ ʫʪʠʣʠʟʘʮʠʠ 

ʨʪʫʪʴʩʦʜʝʨʞʘʱʠʭ ʣʘʤʧ, ʥʝ ʠʟʫʯʝʥ ʚʦʧʨʦʩ ʚʦʟʜʝʡʩʪʚʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʥʘ ʟʨʝʥʠʝ 

ʯʝʣʦʚʝʢʘ, ʥʝ ʩʦʛʣʘʩʦʚʘʥ ʚʦʧʨʦʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʣʘʤʧ ʚ ʩʪʘʥʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʝ 

ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʨʦʢ ʩʣʫʞʙʳ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ 

ʣʘʤʧ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʷʚʣʝʥʥʦʤʫ. ɽʩʣʠ ʙʳ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʣʘʤʧʳ ʵʢʦʥʦʤʠʣʠ 

ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʪʨʝʙʠʪʝʣʴ ʩʘʤ ʙʳ ʦʪʢʘʟʘʣʩʷ ʦʪ ʥʝ ʵʢʦʥʦʤʥʳʭ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ʠ 

ʧʝʨʝʰʸʣ ʥʘ ʧʦʢʫʧʢʫ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ, ʙʝʟ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʘ.   ɿʘʧʨʝʪ ʥʘ ʚʳʧʫʩʢ 

ʥʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʧʦʣʦʥʝʥʠʶ ʩʪʨʘʥʳ ʥʝ 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠʤʧʦʨʪʥʳʤʠ ʠʟʜʝʣʠʷʤʠ ʩ ʩʦʤʥʠʪʝʣʴʥʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

ʆʙʷʟʘʪʝʣʴʥʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʚʝʜʝʪ ʢ ʥʝ ʦʙʦʩʥʦʚʘʥʥʦʤʫ 

ʦʙʦʛʘʱʝʥʠʶ ʵʥʝʨʛʦʘʫʜʠʪʦʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʟʘʢʦʥʝ ʥʝʪ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʨʘʙʦʪʳ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʠʤʝʥʥʦ ʪʘʤ ʤʦʞʥʦ ʩʵʢʦʥʦʤʧʪʴ ʜʦ 30 % ʚʩʝʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 

ʚʥʝʜʨʷʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʢʨʘʱʘʷ ʧʦʪʝʨʠ ʢʘʢ ʧʨʠ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ 

ʪʘʢ ʠ ʧʨʠ ʝʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

 ɿʘʢʦʥ ʥʝ ʦʪʨʘʟʠʣ ʠ ʚʦʧʨʦʩ ʦ ʩʪʠʤʫʣʷʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ɻʦʩʫʜʘʨʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʵʪʦ ʧʦʩʪʘʚʣʝʥʦ, ʥʘʨʠʤʝʨ, ʚ ɹʝʣʦʨʫʩʩʠʠ. 

 ʇʨʝʜʧʨʠʷʪʠʷ ʧʦʪʨʝʙʠʪʝʣʠ ʦʩʪʘʣʠʩʴ ʦʜʥʠ ʥʘʝʜʠʥʝ ʩʦ ʩʚʦʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. 

ʍʦʯʝʰʴ ʚʳʞʠʪʴ, ʚʢʣʘʜʳʚʘʡ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʦʚ ʠ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝ ʭʦʯʝʰʴ - ʙʫʜʝʰʴ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʦʨʷʪʴʩʷ, ʧʣʘʪʷ 

ʙʘʩʥʦʩʣʦʚʥʳʝ ʮʝʥʳ ʟʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ.   

ʆɸʆ çʉʝʙʨʷʢʦʚʩʢʠʡ ʢʦʤʙʠʥʘʪ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʠʟʜʝʣʠʡè ʫʞʝ ʥʝ ʧʝʨʚʳʡ ʛʦʜ 

ʟʘʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩʘʤʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʘ ʵʪʦ ʧʦʜʩʪʸʛʠʚʘʝʪ 

ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʦʥʠ ʜʣʷ ʆɸʆ çʉʂɸʀè 

ʚʳʨʦʩʣʠ ʚ 2,5 ʨʘʟʘ: ʛʘʟ ʚ 2,72 ʨʘʟʘ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʚ 2,54 ʨʘʟʘ, ʚʦʜʘ ʚ 2,4 ʨʘʟʘ, ʪʝʧʣʦ ʚ 

2,68ʨʘʟʘ. 

ɻʦʜ ʵʣ/ʵʥ.,

ʮʝʥʳ 

ʚ ʨʫʙ. 

   % ʛʘʟ, 

ʮʝʥʳ ʟʘ 

1000ʤ
3
 

    % ʪʝʧʣʦ 

ʮʝʥʘ 

1ɻʢʘʣ 

    % ʚʦʜʘ 

ʧʠʪʴʝʚʘʷ, 

ʮʝʥʘ 1ʤ
3
 

    % ʚʦʜʘ 

ʪʝʭʥʠʯʝʩʢʘʷ, 

ʮʝʥʘ 1ʤ
3
 

    % 

2005 1,23  1570,01  242,73  16,94  1,97  

2006 1,33 8 1748,61 11 284,41 17 19,58 15 2,95 15 

2007 1,427 7 2021,03 16 354,00 24 21,23 9 3,42 9 

2008 1,72 20 2073,91 3 365,36 3 21,83 3 3,8 11 

2009 1,8 19 2923,0 12 413,26 13 24,75 13 4,13 9 

2010 2,6 21 3747,0 28 555,34 34 25,63 4 4,72 14 

2011 3,12 20 4261,89 14 649,755 17 23,55 -8 4,72 - 

ʫʚʝʣʠ

ʯʝʥʠʝ 

ʚ 

ʨʘʟʳ 

2,54  2,72  2,68  1,51  4,72  

 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʧʨʦʝʢʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘ 

ʣʠʩʪʦʬʦʨʤʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ ʯʘʩʪʦʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ.ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʥʝ ʪʦʣʴʢʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʬʦʨʤʘʪʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʥʦ ʠ ʵʢʦʥʦʤʠʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 

ʦʢʦʣʦ 10% ʩ ʜʚʠʛʘʪʝʣʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʦʢʦʣʦ 350000ʢɺʪ/ʯʘʩ ʚ ʛʦʜ. 
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ɿʘʤʝʥʘ ʨʝʣʝʡʥʳʭ ʩʭʝʤ ʫʧʨʘʚʣʝʥʠʝʤ ʣʠʥʠʡ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ 

ʧʦʟʚʦʣʠʣʦ  ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʪʦʝʚ ʦʪ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ ʨʝʣʝʡʥʳʭ ʩʭʝʤ ʠ 

ʩʵʢʦʥʦʤʠʪʴ ʦʢʦʣʦ 90000ʢɺʪ/ʯʘʩ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʛʦʜ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʚʝʪʦʜʠʦʜʥʳʭ ʣʘʤʧ ʜʣʷ ʠʥʜʠʢʘʮʠʠ  ʥʘʣʠʯʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʪʨʦʣʣʷʭ ʢʨʘʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʟʘʚʦʜʘʭ ʠ ʮʝʭʘʭ ʧʦʟʚʦʣʠʣʦ ʩʵʢʦʥʦʤʠʪʴ 

ʦʢʦʣʦ 120000 ʢɺʪ/ʯʘʩ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ  ʛʦʜ. 

ʇʦʚʳʰʝʥʠʝ ʮʝʥ ʥʘ ʦʯʠʩʪʢʫ ʬʝʢʘʣʴʥʳʭ ʚʦʜ ʧʦʜʪʦʣʢʥʫʣʦ ʧʨʠʥʷʪʴ ʧʨʝʜʣʦʞʝʥʠʝ ʦ 

ʚʥʝʜʨʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ  ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʩʦʙʩʪʚʝʥʥʳʭ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ.   ʀʥʥʦʚʘʮʠʦʥʥʘʷ, ʤʘʣʦ ʟʘʪʨʘʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʬʝʢʘʣʴʥʳʭ 

ʚʦʜ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʬʠʨʤʦʡ çɻʝʧʘʣè, ʧʦʟʚʦʣʠʣʘ ʧʨʠ  ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʚʩʝʛʦ 30ʢɺʪ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʜʦ 600ʤ
3
 ʚ ʩʫʪʢʠ ʬʝʢʘʣʴʥʳʭ ʚʦʜ ʚ ʯʠʩʪʝʡʰʫʶ ʚʦʜʫ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʦ ʚʚʝʜʝʥʠʷ ʚ ʨʘʙʦʪʫ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʦʤʙʠʥʘʪ ʧʦʪʨʝʙʣʷʣ ʜʦ 550000ʤ
3
 

ʚʦʜʳ ʚ ʛʦʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  ʟʘ 2010ʛ. ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʩʦʩʪʘʚʠʣʦ 201244ʤ
3
. ɿʘ 6 ʣʝʪ 

ʨʘʙʦʪʳ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʦʤʙʠʥʘʪ ʥʘ 2000000ʤ3 ʧʦʪʨʝʙʠʣ ʤʝʥʴʰʝ ʚʦʜʳ ʠ ʥʘ 

1000000ʤ
3
 ʫʤʝʥʴʰʠʣ ʩʙʨʦʩ ʬʝʢʘʣʴʥʳʭ ʚʦʜ ʚ ʛʦʨʦʜʩʢʠʝ ʩʝʪʠ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʜʘʥʥʦʛʦ 

ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ ʧʦʣʪʦʨʘ ʛʦʜʘ.  

ɺ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʵʥʝʨʛʦʩʥʘʙʞʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ 1.01.11ʛ. ʥʘ ʦʪʧʫʩʢ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʨʳʥʦʯʥʦʡ ʮʝʥʝ ʠ ʧʦʚʳʰʝʥʠʷ ʵʪʦʡ ʮʝʥʳ ʩ ʷʥʚʘʨʷ 2010ʛ. ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

ʩ ʷʥʚʘʨʸʤ 2011ʛ. ʥʘ 20% ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʜʘʣʴʥʝʡʰʠʤ ʨʦʩʪʦʤ ʮʝʥʳ, ʩʪʘʣ ʚʦʧʨʦʩ ʦ ʩʚʦʝʡ 

ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʀʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʙʩʪʚʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ 

ʚʦʟʥʠʢ ʝʱʸ ʚ 2003ʛ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʬʠʨʤ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ 

ʛʘʟʦʧʦʨʰʥʝʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʥʦ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʜʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʦ ʚʨʝʤʷ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 5 ʣʝʪ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʥʝ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ. 

ʉ ʨʦʩʪʦʤ ʮʝʥʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʨʫʢʦʚʦʜʩʪʚʦ  ʢʦʤʙʠʥʘʪʘ ʚʥʦʚʴ ʚʝʨʥʫʣʦʩʴ ʢ ʚʦʧʨʦʩʫ 

ʩʦʙʩʪʚʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ. ɻʣʘʚʥʳʤ ʵʥʝʨʛʝʪʠʢʦʤ  ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʪʝʣʴʥʦʡ ʚ ʤʠʥʠ ʊʕʎ. ʉʫʪʴ ʜʘʥʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʧʘʨʦʚʳʝ ʢʦʪʣʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʢʦʪʝʣʴʥʦʡ ʆɸʆ çʉʂɸʀè ʨʘʙʦʪʘʶʪ ʥʘ 

ʜʘʚʣʝʥʠʝ 13ʢɻʩ/ʩʤ
2
, ʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʘʚʣʝʥʠʝ 2ʢɻʩ/ʩʤ

2
. ɼʣʷ ʧʦʥʠʞʝʥʠʷ 

ʜʘʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʢʦʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʣʝʥʳ ʨʝʜʫʢʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ (ʈʋ), ʢʦʪʦʨʳʝ 

ʧʦʥʠʞʘʶʪ ʵʪʦ ʜʘʚʣʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʪʫʨʙʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ 

ʥʘ ʪʘʢʦʤ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʠ. ɽʩʣʠ ʜʘʥʥʫʶ ʪʫʨʙʠʥʫ ʫʩʪʘʥʦʚʠʪʴ ʚʤʝʩʪʦ ʈʋ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʝʡ, ʘ ʢ ʥʝʡ ʧʦʜʢʣʶʯʠʪʴ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ, ʪʦ ʜʘʥʥʘʷ ʪʫʨʙʠʥʘ ʙʫʜʝʪ ʧʦʥʠʞʘʪʴ ʜʘʚʣʝʥʠʝ ʜʦ 

ʟʘʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʜʘʚʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ ʩʝʪʴ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ 

ʥʫʞʜʳ. ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʙʠʥʘʪʘ ʙʳʣʦ ʠʟʫʯʝʥʦ ʤʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʡ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʜʣʷ ʨʘʙʦʪʳ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʠ ʧʘʨʦʚʠʥʪʦʚʳʝ ʤʘʰʠʥʳ ʇɺʄ ʠ ʪʫʨʙʠʥʳ ʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ: ʢʘʣʫʞʩʢʠʝ, ʤʠʥʩʢʠʝ, ʢʠʪʘʡʩʢʠʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʝ. ʅʘʠʙʦʣʝʝ 

ʧʨʦʩʪʳʝ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʚ ʨʘʙʦʪʝ ʧʦʩʯʠʪʘʣʠ ʪʫʨʙʠʥʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʆʆʆ 

çʇʨʦʤʧʨʠʚʦʜè ʛ. ʄʠʥʩʢ. ɼʘʥʥʳʝ ʪʫʨʙʠʥʳ ʧʨʠ ʨʘʩʭʦʜʝ 10ʪ ʧʘʨʘ ʚ ʯʘʩ ʤʦʛʫʪ ʚʳʨʘʙʘʪʳʚʘʪʴ 

315 ʢɺʪ/ʯʘʩ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʘʨʘ ʥʘ ʥʘʰʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɸ ʵʪʦ 

ʧʨʠ ʨʘʙʦʪʝ 8000 ʯʘʩʦʚ ʚ ʛʦʜʫ ʩʦʩʪʘʚʠʪ 2520000 ʢɺʪ/ʯʘʩ ʦʜʥʦʡ ʪʫʨʙʠʥʦʡ.  

ɼʣʷ ʝʱʸ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʘ ʠʤʝʥʥʦ ʛʘʟʘ, ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʟʘʤʝʥʠʪʴ ʥʘ 

ʢʦʪʝʣʴʥʦʡ ʵʥʝʨʛʦʸʤʢʠʝ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʝ ʢʦʪʣʳ ʇʊɺʄ-30ʄ, ʢʦʪʦʨʳʝ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ 

ʨʘʙʦʪʘʶʪ ʚʩʝʛʦ ʥʘ 30% ʩʚʦʝʡ ʤʦʱʥʦʩʪʠ ʠ ʧʝʨʝʨʘʩʭʦʜʫʶʪ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʢʦʣʦ 194400ʤ
3
 

ʛʘʟʘ ʚ ʛʦʜ ʥʘ ʩʫʤʤʫ 697762 ʨʫʙ. ʧʦ ʮʝʥʝ ʥʘ ʛʘʟ 2010ʛ. - ʥʘ ʧʘʨʦʚʳʝ ʚʦʜʦʧʦʜʦʛʨʝʚʘʪʝʣʠ. 

ʋʩʪʘʥʦʚʢʘ ʚʤʝʩʪʦ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʧʘʨʦʚʳʭ ʚʦʜʦʧʦʜʦʛʨʝʚʘʪʝʣʝʡ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨ ʧʦʩʣʝ ʪʫʨʙʠʥʳ, ʫʚʝʣʠʯʠʪʴ  ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʫʩʪʘʥʦʚʠʚ  ʜʦʧʦʣʥʠʪʝʣʴʥʦ  ʪʫʨʙʠʥʫ ʜʣʷ ʨʘʙʦʪʳ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʝʣʴʥʦʡ 

ʆɸʆ çʉʂɸʀè ʚ ʤʠʥʠ ʊʕʎ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʝʸ ʩʦʩʪʘʚʠʪ 945 ʢɺʪ/ʯʘʩ, ʵʪʦ 

ʧʦʟʚʦʣʠʪ ʙʝʟ ʫʱʝʨʙʘ ʚʳʨʘʙʦʪʢʠ ʧʘʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʪʦʧʣʝʥʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
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ʚʳʨʘʙʘʪʳʚʘʪʴ ʦʢʦʣʦ 7560000 ʢɺʪ/ʯʘʩ ʚ ʛʦʜ. ɸ ʵʪʦ, ʝʩʣʠ ʚʟʷʪʴ ʮʝʥʳ ʷʥʚʘʨʷ 2010 ʛ. 2,82ʨʫʙ., 

ʩʦʩʪʘʚʠʪ 17766000 ʨʫʙʣʝʡ.    

ʕʪʦ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʩ ʙʦʣʴʰʝʡ ʦʪʜʘʯʝʡ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʩʦʩʪʘʚʠʪ 0,55 ʨʫʙ. ʉʨʦʢ ʝʛʦ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʠ ʚʩʝʭ ʨʘʩʭʦʜʘʭ ʩʦʩʪʘʚʠʪ ʥʝ ʙʦʣʝʝ 2-ʭ ʣʝʪ.  

ʅʘ ʢʦʤʙʠʥʘʪʝ ʝʱʸ ʝʩʪʴ ʨʷʜ ʧʨʝʜʣʦʞʝʥʠʡ, ʛʜʝ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʕʪʦ ʠ ʪʘʢʦʡ ʚʦʧʨʦʩ, ʢʘʢ ʫʪʠʣʠʟʘʮʠʷ 

çʛʨʷʟʥʦʛʦè ʧʘʨʘ ʩ ʧʨʦʜʫʚʢʠ ʢʦʪʣʦʚ, ʫʪʠʣʠʟʘʮʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʘʨʘ ʩ ʢʦʥʚʝʡʝʨʦʚ 

ʚʦʟʜʫʰʥʦʛʦ ʪʚʝʨʜʝʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʪʦʯʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʛʘʟʦʚʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ ʪʝʧʣʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʘ ʜʣʷ ʩʫʰʢʠ ʢʨʘʰʝʥʦʛʦ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʦʛʦ ʰʠʬʝʨʘ; 

ʫʩʪʘʥʦʚʢʘ ʚ ʟʘʚʦʜʘʭ ʩ ʙʦʣʴʰʦʡ ʠʥʜʫʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʦʡ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʙʘʪʘʨʝʡ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʚ ʵʣʝʢʪʨʦʩʝʪʷʭ ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ. ʅʦ ʚʩʝ ʵʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʣʦʞʝʥʠʷ ʥʝʤʘʣʳʭ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ, ʘ ʩʨʦʢʠ ʦʢʫʧʘʝʤʦʩʪʠ ʵʪʠʭ ʧʨʦʝʢʪʦʚ ʙʦʣʝʝ 5-ʪʠ ʣʝʪ.  

ʇʦʵʪʦʤʫ ʭʦʪʝʣʦʩʴ ʙʳ, ʯʪʦʙʳ ʪʘʢʠʝ ʧʨʦʝʢʪʳ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ɻʦʩʫʜʘʨʩʪʚʦʤ ʠ ʥʘ 

ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠ ʥʘ ʩʪʘʜʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʦʨʛʘʥʘʭ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʠ ʥʘ ʩʪʘʜʠʠ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʚʠʜʝ ʙʝʩʧʨʦʮʝʥʪʥʳʭ ʩʩʫʜ, ʠ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʚʠʜʝ 

ʥʘʣʦʛʦʚʳʭ ʧʦʩʣʘʙʣʝʥʠʡ. 

ʇʦʢʘ ɻʦʩʫʜʘʨʩʪʚʦ ʥʝ ʧʨʝʜʣʦʞʠʪ ʢʦʥʢʨʝʪʥʫʶ ʧʦʤʦʱʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʧʨʦʝʢʪʦʚ ʧʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ, ʧʦʪʨʝʙʠʪʝʣʠ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʥʝ ʩʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʧʨʦʝʢʪʳ ʧʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʤʫ ʠ ʵʢʦʥʦʤʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ ʟʘ ʩʯʝʪ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

 

ʂʦʤʧʣʝʢʩʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʪʨʘʪʝʛʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 

ɸʢʯʫʨʠʥ ɻ.ʊ. 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʨʦʙʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʪʨʘʪʝʛʠʷ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, ʚʢʣʶʯʘʶʱʘʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ  ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʳ ʢʨʫʧʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʣʝʢʩʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ, ʪʝʦʨʠʷ 

ʠʧʨʘʢʪʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ. 

ɺʚʝʜʝʥʠʝ 

ʉ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩ ɼɺʉ ʜʦ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʚ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʝʪʨʦʩʧʝʢʪʠʚʝ ʧʨʦʰʣʦ ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ. ɿʘ ʵʪʦʪ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʧʝʨʝʰʘʛʥʫʣʦ 700 ʤʠʣʣʠʦʥʦʚ ʰʪ., ʠʭ ʜʦʣʷ ʚ 

ʟʘʛʨʷʟʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʪ 60-70%, ʘ ʚ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʩʚʳʰʝ 90%. ʉʦʧʫʪʩʪʚʫʶʱʠʡ ʨʦʩʪʫ ʯʠʩʣʘ ʘʚʪʦʤʦʙʠʣʝʡ ʨʦʩʪ ʧʦʪʨʝʙʣʝʥʠʷ 

ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʨʝʩʫʨʩʘ - ʥʝʬʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 35 ʣʝʪ ʚʳʨʦʩ ʩ 20 ʜʦ 30 ʤʣʨʜ. ʙʘʨʨʝʣʝʡ ʚ 

ʛʦʜ ʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʮʝʥʢʘʤ, ʧʨʠ ʥʳʥʝʰʥʝʤ ʫʨʦʚʥʝ ʧʦʪʨʝʙʣʝʥʠʷ, ʝʝ ʭʚʘʪʠʪ ʥʘ ʩʨʦʢ ʦʪ 40 

ʜʦ 110 ʣʝʪ. ʂ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚʦʟʨʦʩʰʠʡ ʫʨʦʚʝʥʴ 

ʰʫʤʘ ʚ ʛʦʨʦʜʘʭ, ʘ ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʟʘʪʦʨʳ. 

ʉʝʨʴʝʟʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʠ ʧʨʠʥʷʪʠʝʤ ʨʘʩʧʦʨʷʞʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʌ ʦʪ 22 ʥʦʷʙʨʷ 2008 ʛʦʜʘ ˉ1734-ʨ, ʫʪʚʝʨʜʠʚʰʝʤ ʊʨʘʥʩʧʦʨʪʥʫʶ ʩʪʨʘʪʝʛʠʶ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʦ 2030 ʛʦʜʘ. ɼʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʨʠʝʥʪʠʨʳ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʦʪʤʝʯʘʝʪ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʥʘ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 
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ʚʥʠʤʘʥʠʝ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʚ ʈʦʩʩʠʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʫʢʘʟʘʥʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʨʠʥʷʪʠʝ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʝ ʥʝʦʙʭʦʜʠʤʦʡ 

ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ 

ʧʨʦʙʦʢ ʚ ʢʨʫʧʥʳʭ (ʦʪ 250 ʪʳʩʷʯ ʜʦ 1 ʤʣʥ. ʞʠʪʝʣʝʡ), ʢʨʫʧʥʝʡʰʠʭ (ʦʪ 1 ʜʦ 3 ʤʣʥ. ʞʠʪʝʣʝʡ) 

ʠ ʦʩʦʙʦ ʢʨʫʧʥʳʭ (ʦʪ 3 ʤʣʥ. ʞʠʪʝʣʝʡ) ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ. 

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʨʘʥʩʧʦʨʪʘ, ʢʘʢ  ʣʝʛʢʦʚʦʛʦ 

ʯʘʩʪʥʦʛʦ, ʪʘʢ ʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʜʦʩʪʦʡʥʳʭ ʨʝʰʝʥʠʡ ʥʠ ʚ ʄʦʩʢʚʝ, 

ʥʠ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ çʤʠʣʣʠʦʥʥʠʢʘʭè ʥʝ ʧʦʣʫʯʠʣʠ. ʀʤʝʥʥʦ ʨʝʰʝʥʠʡ, ʪʘʢ ʧʨʦʙʣʝʤʘ 

ʟʘʪʨʘʛʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʶ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʥʦ ʠ ʪʘʢʠʝ ʨʘʟʜʝʣʳ 

ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʢ ʚʥʫʪʨʠʛʦʨʦʜʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʘʨʢʘ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʣʦʛʠʩʪʠʢʘ ʧʝʨʝʚʦʟʦʢ, ʵʬʬʝʢʪʠʚʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ ʤʝʩʪ ʦʪʩʪʦʷ ʪʨʘʥʩʧʦʨʪʘ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʧʦʪʦʢʘʤʠ ʠ ʜʨʫʛʠʝ.  

ʈʝʘʣʠʟʘʮʠʷ ʢʘʞʜʦʛʦ ʠʟ ʨʘʟʜʝʣʦʚ ʪʨʝʙʫʝʪ ʨʘʟʣʠʯʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʟʘʪʨʘʪ, ʧʨʠʚʣʝʯʝʥʠʝ ʢʘʢ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʪʘʢ ʠ ʢʨʝʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʜʛʦʪʦʚʢʫ ʠ 

ʧʨʠʥʷʪʠʝ ʨʷʜʘ ʥʦʨʤʘʪʠʚʥʦ ï ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʫʨʦʚʥʷ ʩʫʙʲʝʢʪʘ 

ʈʌ, ʘ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ.  

 

ʏʘʩʪʴI  

1.1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ 

ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ 

ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʪʘʣʠ ʠʟʫʯʘʪʴʩʷ ʠ, ʩʘʤʦʝ 

ʛʣʘʚʥʦʝ, ʨʝʰʘʪʴʩʷ ʛʦʨʘʟʜʦ ʨʘʥʴʰʝ ʯʝʤ ʚ ʈʦʩʩʠʠ. ʈʝʰʝʥʠʷ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ 

ʢʨʫʧʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʦʚ ʫʞʝ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ ʂʘʨʤʝʥ ʍʘʩʩ-ʂʣʘʫ, ʈʦʙʝʥʘ ʉʤʠʜʘ, 

ɼʞʦʥʘ ʋʦʨʜʨʦʧʘ, ʊʦʥʠ ʂʨʦʩʣʵʥʜʘ ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʠʟ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, 

ʦʧʝʨʝʜʠʚʰʠʭ ʥʘʩ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʥʘ ʜʚʘʜʮʘʪʴ ʣʝʪ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʧʦʣʠʪʠʢʠ. ɿʘʨʫʙʝʞʥʳʤʠ ʫʯʝʥʳʤʠ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ çʩʢʦʨʦʩʪʴ-ʠʥʪʝʥʩʠʚʥʦʩʪʴè. ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ: ʯʝʤ ʙʦʣʴʰʝ 

ʪʨʘʬʠʢ, ʪʝʤ ʤʝʜʣʝʥʥʝʝ ʦʥ ʝʜʝʪ; ʵʪʦʪ ʵʬʬʝʢʪ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʩ 

ʧʨʠʙʣʠʞʝʥʠʝʤ ʢ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ, ʚʧʣʦʪʴ ʜʦ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʧʝʨʝʩʪʘʶʪ ʜʚʠʛʘʪʴʩʷ. ʇʦ ʤʥʝʥʠʶ ʌʠʣʘ ɻʫʜʚʠʥʘ
1
, ʟʘʪʦʨ ʵʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʜʚʠʞʝʥʠʶ, ʢʦʪʦʨʦʝ ʘʚʪʦʤʦʙʠʣʠ ʫʩʪʨʘʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ ʠ, ʩʣʝʜʫʷ ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʟʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʥʝ 

ʜʦʨʦʞʥʳʝ ʨʘʙʦʪʳ, ʥʝ ʪʘʢʩʠ ʠ ʜʘʞʝ ʥʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ. ɿʘʪʦʨʳ 

ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ, ʙʣʠʟʢʦʡ ʢ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʝʪʠ: ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʣʶʙʦʝ ʠʟ ʥʘʟʚʘʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʪʷʞʝʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʨʦʛʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʇʨʠʙʘʚʠʤ ʢ ʵʪʦʤʫ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʜʚʠʞʫʱʠʭʩʷ ʚ ʟʘʪʦʨʝ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʙʨʦʩʘ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨʘʡʦʥʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʟʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʙʳʪʢʠ, 

ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʧʝʨʝʚʦʟʯʠʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʦʛʦ ʟʘʪʨʫʜʥʝʥʠʷ ʜʚʠʞʝʥʠʷ. 

ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʉʤʠʜʦʤ ʠ ʋʦʨʜʨʦʧʦʤ
2

 ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʧʨʠʚʝʣʠ ʠʭ ʢ ʦʯʝʚʠʜʥʦʤʫ ʠ ʦʙʲʝʢʪʠʚʥʦʤʫ ʚʳʚʦʜʫ: ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʧʝʨʝʚʦʟʢʠ 

                                                           
1
 ʌʠʣ ɻʫʜʚʠʥ (Phil Goodwin) ï 1997-2005 ʛ.ʛ. ʧʨʦʬʝʩʩʦʨ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ʚ University College London 

(UCL); ʧʨʦʬʝʩʩʦʨ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ɹʨʠʩʪʦʣʷ. ʇʝʨʝʚʦʜ ʪʝʢʩʪʦʚ ʄ. ɹʣʠʥʢʠʥ. 
2
 ʈʦʙʝʥ ʉʤʠʜ (Reuben Jacob Smeed, 1901-1976), ʧʝʨʚʳʡ ʧʨʦʬʝʩʩʦʨ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʠʩʪʦʨʠʠ 

UCL. ʇʨʠʟʥʘʥʠʝʤ ʝʛʦ ʟʘʩʣʫʛ ʩʪʘʣʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʨʝʤʠʷ ʉʤʠʜʘ (Smeed Price) ʟʘ ʣʫʯʰʫʶ ʨʘʙʦʪʫ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ ʧʘʩʩʘʞʠʨʦʚ ʪʨʝʙʫʝʪʩʷ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʘʚʪʦʙʫʩʦʚ, ʥʝʞʝʣʠ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʪʦ ʧʝʨʝʩʘʜʢʘ ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ ʚ ʘʚʪʦʙʫʩʳ ʧʦʟʚʦʣʠʪ ʪʨʘʬʠʢʫ ʜʚʠʛʘʪʴʩʷ 

ʙʳʩʪʨʝʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʵʪʦʛʦ ʚʳʠʛʨʳʰʘ ʜʦʩʪʘʪʦʯʥʦ ʜʘʞʝ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʦʞʠʜʘʥʠʝ ʘʚʪʦʙʫʩʘ, ʧʦʜʭʦʜ ʢ ʦʩʪʘʥʦʚʦʯʥʦʤʫ ʧʫʥʢʪʫ ʠ ʠʥʳʝ 

ʦʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʧʦʝʟʜʢʦʡ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ.  

ʅʦ ʟʜʝʩʴ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʪʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʦʠʟʚʦʜʥʳʭ ʫʩʣʦʚʥʦ-ʧʦʩʪʦʷʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʦʝʟʜʢʠ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɽʩʣʠ 

ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʧʝʨʝʩʷʜʝʪ ʩ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʘʚʪʦʙʫʩʳ, ʪʦ ʘʚʪʦʤʦʙʠʣʴʥʘʷ 

ʧʦʝʟʜʢʘ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʠʥʪʝʥʩʠʚʥʦʛʦ ʪʨʘʬʠʢʘ ʟʘʚʝʜʦʤʦ ʩʪʘʥʝʪ ʙʳʩʪʨʝʝ, ʯʪʦ ʣʠʰʠʪ 

ʜʨʫʛʠʭ ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ ʩʪʠʤʫʣʦʚ ʩʜʝʣʘʪʴ ʪʦ ʞʝ ʩʘʤʦʝ. ʕʪʦ ʦʜʠʥ ʠʟ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ 

ʠʥʜʠʚʠʜʫʫʤʳ (ʧʦ ɸʜʘʤʫ ʉʤʠʪʫ
3
), ʧʨʝʩʣʝʜʫʷ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʪʝʨʝʩʳ, ʥʝ ʜʦʙʘʚʣʷʶʪ 

ʦʙʱʝʛʦ ʙʣʘʛʘ ʜʣʷ ʚʩʝʭ. ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʧʨʷʤʦ ʚʣʠʷʶʱʠʤ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʉʤʠʜʘ ʠ ʋʦʨʜʨʦʧʘ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʥʝ ʟʘʥʷʪʳʭ ʠʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɼʦʙʘʚʠʤ ʢ ʩʢʘʟʘʥʥʦʤʫ ʠ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʥʦ ʪʘʢʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʝʟʜʢʫ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ: ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʪʘʥʦʚʦʢ ʤʘʨʰʨʫʪʥʳʭ 

ʘʚʪʦʙʫʩʦʚ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʪʨʘʤʚʘʡ, ʤʝʪʨʦ, ʪʨʦʣʣʝʡʙʫʩ), 

ʢʘʯʝʩʪʚʦ ʧʦʝʟʜʢʠ ʚ ʤʘʨʰʨʫʪʥʦʤ ʘʚʪʦʙʫʩʝ (ʢʦʤʬʦʨʪ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ), 

ʫʨʦʚʝʥʴ ʟʘʛʨʫʟʢʠ ʘʚʪʦʙʫʩʦʚ.    

ʇʦ ʤʥʝʥʠʶ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʫʩʧʝʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ 

ʚʥʝʰʥʝʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʈʝʯʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʠʜʪʠ ʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʜʦʨʦʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʚʳʜʝʣʝʥʠʷ ʦʙʦʩʦʙʣʝʥʥʦʡ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʜʣʷ ʘʚʪʦʙʫʩʦʚ), ʣʠʙʦ 

ʦ ʚʚʝʜʝʥʠʠ ʧʣʘʪʳ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʜʦʨʦʛʘʤʠ. 

ʌʠʣ ɻʫʜʚʠʥ
4
 ʚ ʩʚʦʝʡ ʣʝʢʮʠʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʩ ʢʦʥʮʘ 1950-ʭ ʛʦʜʦʚ ʦʨʪʦʜʦʢʩʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʪʝʟʠʩʝ, ʢʦʪʦʨʳʡ ʉʴʶʟʘʥ ʆʫʵʥʩ
5
 

ʬʦʨʤʫʣʠʨʫʝʪ ʚ ʪʝʨʤʠʥʘʭ çʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴè. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʦʟʥʘʯʘʝʪ: 

ʩʥʘʯʘʣʘ ʤʳ ʧʨʦʛʥʦʟʠʨʫʝʤ, ʥʘʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʪʩʷ ʪʨʘʬʠʢ, ʟʘʪʝʤ ʤʳ ʨʘʩʰʠʨʷʝʤ ʜʦʨʦʞʥʫʶ 

ʩʝʪʴ ʚ ʦʙʲʝʤʘʭ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʇʨʠʥʷʪʠʝ ʵʪʦʡ ʘʢʩʠʦʤʳ ʧʨʠʚʝʣʦ ʢ ʙʳʩʪʨʦʤʫ ʠ ʤʦʱʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʨʦʛ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʝʪʠ 

ʩʢʦʨʦʩʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʙʝʟ ʢʦʪʦʨʳʭ ʤʳ ʥʝ ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʦʚʨʝʤʝʥʥʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʞʠʟʥʴ.  

ʂ ʤʠʥʫʩʘʤ ʘʢʩʠʦʤʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʨʠʤʝʨʝ ʈʦʩʩʠʠ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ, ʚʦ-ʧʝʨʚʳʭ, 

ʦʪʩʫʪʩʪʚʠʝ ʩʨʝʜʩʪʚ ʚ ʙʶʜʞʝʪʘʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʘ ʪʘʢʞʝ ʜʘʞʝ ʬʘʥʪʘʩʪʠʯʝʩʢʠʡ ʧʨʠʨʦʩʪ 

ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʫʢʘʟʘʥʥʳʡ ʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʘʥʘʭ ʨʘʟʚʠʪʠʷ, ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʧʦʢʫʧʘʝʤʳʭ ʥʘʩʝʣʝʥʠʝʤ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʚʩʝ ʨʘʚʥʦ ʦʪʩʪʘʚʘʣ ʙʳ ʦʪ ʨʦʩʪʘ 

ʪʨʘʬʠʢʘ.  

ɿʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ, ʧʨʝʜʧʦʣʘʛʘʷ  ʜʠʩʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʦʩʪʘ 

ʪʨʘʬʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʜʝʣʘʶʪ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʨʘʤʢʘʭ ʪʘʢʦʡ ʪʝʥʜʝʥʮʠʠ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʢʠʣʦʤʝʪʨ ʜʦʨʦʛʠ ʤʦʞʝʪ ʣʠʰʴ 
                                                                                                                                                                                           
ɼʞʦʥ ʋʦʨʜʨʦʧ (John Wardrop, 1920-1989) ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʠ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘʚʪʦʨ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ 

ʨʘʚʥʦʚʝʩʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʪʦʢʘ ʥʘ ʜʦʨʦʞʥʦʡ ʩʝʪʠ  

http://www.polit.ru/analytics/2009/03/24/probki.html - sdendnote11anc#sdendnote11anc ʀʤʝʝʪʩʷ ʚ 

ʚʠʜʫ ʩʣʝʜʫʶʱʠʡ ʪʝʢʩʪ: Smeed, R. J. and J. G. Wardrop, (1964). An Exploratory Comparison of the Advantages 

of Cars and Buses for Travel in Urban Areas. Journal of the Institute of Transportation, Vol. 30, No. 9. ʧʝʨʝʚʦʜ 

ʄ. ɹʣʠʥʢʠʥʘ 
3
 ɸʜʘʤ ʉʤʠʪ (Adam Smith), 1723-1790, h ʦʪʣʘʥʜʩʢʠʡ ʵʢʦʥʦʤʠʩʪ, ʬʠʣʦʩʦʬ ï ʵʪʠʢ; ʦʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 
4
 ʌʠʣ ɻʫʜʚʠʥ (Phil Goodwin). ʃʝʢʮʠʷ 23 ʦʢʪʷʙʨʷ 1997 ʛʦʜʘ. ʇʝʨʝʚʦʜ ʪʝʢʩʪʘ  ʄ. ɹʣʠʥʢʠʥ. 

5
 ʉʴʶʟʘʥ ʆʫʵʥʩ (Susan Owens) ï ʧʨʦʬʝʩʩʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʂʝʤʙʨʠʜʞʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ 

1980 ʛ.ʛ. ʚʳʜʚʠʥʫʣʘ ʠ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʣʘ ʪʝʟʠʩ çʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴè (predict & provide) 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʙʣʦʢʠʨʦʚʘʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʘʟʚʠʪʠʷ, ʨʘʩʩʝʣʝʥʠʷ ʠ 

ʪʨʘʥʩʧʦʨʪʘ. 

http://www.polit.ru/analytics/2009/03/24/probki.html#sdendnote11anc#sdendnote11anc
http://ru.wikipedia.org/wiki/%D0%A8%D0%BE%D1%82%D0%BB%D0%B0%D0%BD%D0%B4%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F
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ʚʦʟʨʘʩʪʘʪʴ, ʠ ʧʦʵʪʦʤʫ ʩʠʪʫʘʮʠʷ ʩ ʟʘʪʦʨʘʤʠ ʥʘ ʜʦʨʦʛʘʭ ʤʦʞʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʪʦʣʴʢʦ ʭʫʞʝ: 

ʢʘʢ ʚ ʯʘʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʪʘʢ ʠ ʯʘʩʪʠ ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʜʘ ʠ ʩʦʯʝʪʘʥʠʷ ʣʶʙʳʭ ʵʪʠʭ ʬʘʢʪʦʨʦʚ.  

ʅʘʧʨʠʤʝʨ, ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʢʦʤʠʪʝʪ ʧʦ ʦʮʝʥʢʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʜʦʨʦʛ 

(SACTRA)
6
 ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʜʦʨʦʛ ʚ ʦʪʚʝʪ ʥʘ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʪʨʘʬʠʢʘ, ʩʦʢʨʘʱʘʷ 

ʪʝʤ ʩʘʤʳʤ ʥʝʜʦʣʛʠʡ ʧʝʨʠʦʜ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʟʘʪʦʨʦʚ. ʉʠʪʫʘʮʠʷ ʩ ʟʘʪʨʫʜʥʝʥʠʷʤʠ 

ʜʚʠʞʝʥʠʷ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ.  

ɽʚʨʦʧʝʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʨʷʜ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʤʝʨ ʧʦ 

ʨʘʟʛʨʫʟʢʝ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ:  

ï ʚʝʨʥʫʪʴ ʫʣʠʮʘʤ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʷʤ ʭʦʜʠʪʴ ʧʦ 

ʥʠʤ ʚ ʰʢʦʣʫ ʧʝʰʢʦʤ ʠʣʠ ʝʟʜʠʪʴ ʥʘ ʚʝʣʦʩʠʧʝʜʘʭ;  

ï ʚʦʟʨʦʜʠʪʴ ʩʪʘʨʳʡ ʦʙʳʯʘʡ ʜʦʩʪʘʚʢʠ ʧʦʢʫʧʦʢ ʥʘ ʜʦʤ;  

ï ʚʥʦʚʴ ʦʪʢʨʳʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʝʣʝ ʫʤʝʥʴʰʝʥʠʷ 

ʜʘʣʴʥʦʩʪʠ ʧʦʝʟʜʦʢ;  

ï ʠʩʢʘʪʴ ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʥʴʰʝʡ 

ʛʝʥʝʨʘʮʠʝʡ ʪʨʘʬʠʢʘ.  

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʝʚʨʦʧʝʡʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ʦʪʚʦʜʠʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ 

ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʜʚʠʞʝʥʠʡ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ ʨʦʣʝʡ, ʘ ʪʘʢʞʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʚʠʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʛʣʘʞʠʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʧʘʩʘ 

ʥʘʜʝʞʥʦʩʪʠ ʟʘ ʩʯʝʪ ʫʜʝʨʞʘʥʠʷ ʪʨʘʬʠʢʘ ʥʘ ʫʨʦʚʥʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠ ʧʦʩʪʦʷʥʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʚʚʝʜʝʥʠʷ 

ʧʣʘʪʥʦʩʪʠ ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛʘʤʠ, ʢʦʪʦʨʦʝ ʠʟʥʘʯʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʪʝʧʝʨʴ ʢʘʢ 

ʫʥʠʢʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʦ ʚʣʠʷʝʪ ʥʘ ʚʳʙʦʨ 

ʩʧʦʩʦʙʘ ʧʦʝʟʜʢʠ, ʩ ʜʨʫʛʦʡ ï ʬʦʨʤʠʨʫʝʪ ʬʠʥʘʥʩʦʚʳʡ ʠʩʪʦʯʥʠʢ ʜʣʷ ʧʦʢʨʳʪʠʷ ʟʘʪʨʘʪ, 

ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʅʦ ʩʦʮʠʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʥʘ ʚʚʝʜʝʥʠʝ 

ʧʣʘʪʥʦʩʪʠ ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʞʥʦʡ ʩʝʪʴʶ ʥʝ ʚʩʝʛʜʘ ʦʜʥʦʟʥʘʯʥʘ ʠ, ʟʘʯʘʩʪʫʶ, ʥʝʛʘʪʠʚʥʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʘʢʠʤ ʤʝʨʘʤ, ʦʩʦʙʝʥʥʦ ʥʦʩʷʱʠʤ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʟʘʩʪʨʦʡʢʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ 

ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʠʩʪʦʨʠʠ, ʨʝʰʝʥʠʷ ʦʙ 

ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ ʟʘʯʘʩʪʫʶ ʩʪʘʚʷʪ ʚ ʢʦʥʝʮ ʩʧʠʩʢʘ ʧʨʠʥʠʤʘʝʤʳʭ 

ʤʝʨ.  

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʨʦʛʠ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʩʧʨʦʩʘ. ɽʩʪʴ ʣʠ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʨʝʩʫʨʩ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ?  

ʕʪʦ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʠ ʜʘʞʝ ʥʝ ʩʪʦʣʴʢʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʧʫʩʪʠʪʴ ʧʦ 

ʜʦʨʦʛʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʜʨʦʡ ʩʠʩʪʝʤʳ ʩʚʝʪʦʬʦʨʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʜʚʠʞʝʥʠʷ. ɺ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʷʟʘʥʘ ʩ ʝʛʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʪ ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʢ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʤʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ ʚʳʜʝʣʝʥʠʝ ʧʦʣʦʩ ʜʣʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʙʫʩʦʚ, ʤʘʣʦʤʦʙʠʣʴʥʳʭ 

ʛʨʘʞʜʘʥ, ʥʝʦʪʣʦʞʥʳʭ ʩʣʫʞʙ. ʋʧʦʤʷʥʝʤ ʪʘʢʞʝ ʚʝʣʦʩʠʧʝʜʥʳʝ ʠ ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ. ʀʣʠ 

ʧʦʣʦʩʳ ʪʦʣʴʢʦ ʜʣʷ ʛʨʫʟʦʚʠʢʦʚ.  

ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʤʳ ʩʦʟʥʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʘ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʜʦʩʪʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʫʣʠʮ ʠ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʵʪʠ ʤʝʨʳ, ʫʣʫʯʰʘʷ ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ ʜʣʷ 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʯʝʚʠʜʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʚʦʜʷʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʨʝʩʫʨʩʘ 

                                                           
6

 SACTRA (The Standing Advisory Committee on Trunk Road Assessment) ï ʥʝʟʘʚʠʩʠʤʘʷ ʢʦʤʠʩʩʠʷ, 

ʥʘʟʥʘʯʘʝʤʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʝʢʨʝʪʘʨʝʤ ʧʦ ʚʦʧʨʦʩʘʤ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʜʦʨʦʛʘʭ. 
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ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʛʦ ʚʩʝʤ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʇʨʠ 

ʪʝʭʥʠʯʝʩʢʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʘʢʠʭ ʤʝʨ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚʝʩʴ ʪʨʘʬʠʢ, 

ʚʳʪʝʩʥʝʥʥʳʡ ʩ ʦʜʥʦʡ ʫʣʠʮʳ, ʙʫʜʝʪ ʧʨʦʩʪʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʜʨʫʛʫʶ. ʆʪʩʶʜʘ ʜʝʣʘʣʩʷ 

ʚʳʚʦʜ, ʯʪʦ ʦʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʩʚʝʜʝʪʩʷ ʢ ʧʝʨʝʤʝʱʝʥʠʶ ʪʦʯʢʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʪʦʨʦʚ, ʘ ʚ ʭʫʜʰʝʤ ï ʧʨʠʚʝʜʝʪ ʢ ʪʦʪʘʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʭʘʦʩʫ.  

ʈʘʩʩʤʦʪʨʠʤ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʜʝʣʘʶʪ ʣʶʜʠ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ 

ʜʚʠʞʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʩʪʠʣʴ ʚʦʞʜʝʥʠʷ; ʦʥʠ ʤʦʛʫʪ 

ʠʟʤʝʥʠʪʴ ʤʘʨʰʨʫʪ ʩʣʝʜʦʚʘʥʠʷ, ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ, ʯʘʩʪʦʪʫ ʠ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ʧʦʝʟʜʦʢ; 

ʤʝʩʪʦ ʧʨʦʞʠʚʘʥʠʷ ʠ ʤʝʩʪʦ ʨʘʙʦʪʳ, ʩʧʦʩʦʙ ʧʝʨʝʤʝʱʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, 

ʭʘʨʘʢʪʝʨ ʩʝʤʝʡʥʦʛʦ ʠ ʩʦʩʝʜʩʢʦʛʦ ʦʙʱʝʥʠʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʩʝʱʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʤʝʩʪ ʩ ʤʦʤʝʥʪʘ ʚʳʝʟʜʘ ʠ ʜʦ ʚʦʟʚʨʘʱʝʥʠʷ ʜʦʤʦʡ, ʟʘʤʝʥʫ ʧʦʝʟʜʦʢ ʥʘ ʜʨʫʛʠʝ ʬʦʨʤʳ 

ʢʦʤʤʫʥʠʢʘʮʠʠ - ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɺʩʝ ʵʪʠ ʤʝʨʳ ʚʣʠʷʶʪ ʥʘ ʨʝʘʣʴʥʳʡ ʤʠʨ, ʘ ʪʘʢʞʝ ʥʘ 

ʧʝʨʝʫʩʣʦʞʥʝʥʥʳʝ ʠ ʥʝ ʚʩʝʛʜʘ ʪʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʣʶʜʝʡ ʦ ʨʝʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʝʣ ʚ 

ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʠ, ʦʩʦʙʝʥʥʦ, ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ.  

ʇʦ ʤʥʝʥʠʶ ʝʚʨʦʧʝʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʦʮʝʥʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʜʝʝ ʩʪʘʙʠʣʴʥʳʭ ʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʦʝʟʜʦʢ: ʞʠʪʝʣʴ ʧʨʠʛʦʨʦʜʘ 

ʩʦʚʝʨʰʘʝʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʪʨʫʜʦʚʫʶ ʧʦʝʟʜʢʫ ʢʘʞʜʳʡ ʜʝʥʴ; ʧʦʢʫʧʘʪʝʣʴ ʧʨʦʜʝʣʳʚʘʝʪ ʩʚʦʝ, 

ʦʜʠʥʘʢʦʚʦʝ, ʧʫʪʝʰʝʩʪʚʠʝ ʢʘʞʜʫʶ ʥʝʜʝʣʶ. ʉʦʛʣʘʩʥʦ ʠʭ ʚʳʚʦʜʫ, ʪʘʢʠʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ 

ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʶʪ, ʠ ʦʥʠ ʜʦʤʠʥʠʨʫʶʪ ʚ ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʥʘʰʝʡ ʩʦʙʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʚ ʥʘʰʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷʭ ʧʦʚʝʜʝʥʠʷ ʜʨʫʛʠʭ ʣʶʜʝʡ. ʕʪʦʪ ʚʳʚʦʜ  

ʧʦʜʢʨʝʧʣʷʝʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʚʦʩʧʨʠʷʪʠʝʤ ʠʥʜʠʚʠʜʦʤ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʢʦʛʜʘ ʧʨʠʤʝʨʥʦ ʦʜʥʠ ʠ ʪʝ ʞʝ ʫʩʣʦʚʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʪʦ ʞʝ ʩʘʤʦʝ 

ʚʨʝʤʷ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʥʘʙʣʶʜʘʝʤʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʩʢʨʳʚʘʶʪʩʷ 

ʥʝʫʩʪʦʡʯʠʚʳʝ, ʥʝʩʪʘʙʠʣʴʥʳʝ, ʤʝʥʷʶʱʠʝʩʷ ʧʦʜʚʦʜʥʳʝ ʪʝʯʝʥʠʷ. 

ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʷʚʣʷʝʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʯʪʦ ʣʶʜʠ, 

ʩʪʦʷʱʠʝ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʯʝʨʝʜʠ ʥʘ ʩʚʝʪʦʬʦʨʝ ʟʘ ʜʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʥʷ, ʥʝ ʷʚʣʷʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʦʜʥʠʤʠ ʠ ʪʝʤʠ ʞʝ ʣʠʮʘʤʠ. 

ɽʚʨʦʧʝʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʞʜʳʡ ʛʦʜ ʜʦ ʦʜʥʦʡ ʪʨʝʪʠ ʣʶʜʝʡ 

ʤʝʥʷʶʪ ʩʚʦʠ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʘ ʢʘʞʜʳʡ ʩʝʜʴʤʦʡ ʤʝʥʷʝʪ ʤʝʩʪʦ ʞʠʪʝʣʴʩʪʚʘ. ʃʠʙʦ ʦʥʠ ʥʘʰʣʠ 

ʨʘʙʦʪʫ ʩ ʙʦʣʴʰʝʡ ʟʘʨʧʣʘʪʦʡ; ʣʠʙʦ ʠʭ ʫʚʦʣʠʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʜʠ ʧʦʢʠʜʘʶʪ ʜʦʤʘ, ʞʝʥʷʪʩʷ, 

ʟʘʚʦʜʷʪ ʜʝʪʝʡ. ʀʭ ʜʝʪʠ ʧʝʨʝʭʦʜʷʪ ʚ ʜʨʫʛʫʶ ʰʢʦʣʫ. ʅʝʢʦʪʦʨʳʝ ʨʘʟʚʦʜʷʪʩʷ. ʂʪʦ-ʪʦ ʫʭʦʜʠʪ 

ʥʘ ʧʝʥʩʠʶ. ɽʩʣʠ ʯʠʩʣʦ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ ʥʘ 2% ʚ ʛʦʜ, ʪʦ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 12% ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ ʫʚʝʣʠʯʠʣʠ ʯʠʩʣʦ ʩʚʦʠʭ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʘ 10% ʩʦʢʨʘʪʠʣʠ. ʊʘʢ ʯʪʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ 

ʣʦʞʠʪʩʷ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʥʘ ʜʚʘ ʩʫʛʫʙʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʘ.  

ɺʦ-ʧʝʨʚʳʭ, ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʣʶʜʝʡ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʩʚʦʠʤʠ 

ʧʨʠʚʳʯʢʘʤʠ, ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʵʢʩʧʝʨʠʤʝʥʪʫ (ʠʣʠ ʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʪʘʢʦʚʦʡ), ʥʝʚʝʞʝʩʪʚʦʤ, 

ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʥʝʠʟʙʝʞʥʳʤʠ ï ʥʦ ʥʝ ʧʦʩʪʦʷʥʥʳʤʠ ï ʙʳʪʦʚʳʤʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. ʕʪʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʚʦʣʴʥʦ 

ʙʳʩʪʨʳʤʠ, ʥʦ ʦʥʠ ʜʠʢʪʫʶʪʩʷ ʢʫʜʘ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʠʜʫʱʠʤʠ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʪʝʤʧʦʤ ʚ ʠʭ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʚ ʵʚʦʣʶʮʠʠ ʠʭ ʚʟʛʣʷʜʦʚ ʠ ʚʢʫʩʦʚ.  

ɺʦ-ʚʪʦʨʳʭ, ʢʘʞʜʳʡ ʜʝʥʴ ʠ ʢʘʞʜʳʡ ʛʦʜ ʥʝʢʦʪʦʨʳʝ ʣʶʜʠ ʧʨʦʩʪʦ ʧʦʢʠʜʘʶʪ ʩʠʩʪʝʤʫ 

ʠ ʟʘʤʝʱʘʶʪʩʷ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠ ʥʦʚʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʝʟʜʦʢ. ʕʪʠ ʣʶʜʠ, 

ʙʫʜʫʯʠ ʟʜʝʩʴ ʥʦʚʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʛʫʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʩʣʦʞʠʚʰʠʝʩʷ ʫʩʣʦʚʠʷ ʙʦʣʝʝ ʛʠʙʢʦ.  

ʇʦ ʤʥʝʥʠʶ ʌʠʣʘ ɻʫʜʚʠʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʟʘʪʦʨʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʦʚʳʭ ʜʦʨʦʛ, ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʵʪʦʛʦ ʙʝʟʘʧʝʣʣʷʮʠʦʥʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʙʳʣʦ ʙʳ 

ʚʘʞʥʳʤ ʰʘʛʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ, ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, ʵʪʦ ʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʵʪʦ 

ʜʘʞʝ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʟʘʪʨʘʪ, ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʥʘʣʦʛʦʚ ʠ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ. ʀʜʝʷ ʘʚʪʦʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ, ʢʦʪʦʨʳʝ 

ʩʝʛʦʜʥʷ ʪʨʘʪʷʪʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʥʫʞʜʳ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ, ʤʦʛʫʪ ʙʳʪʴ 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʳ ʪʘʢ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʪʨʘʬʠʢ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʥʘʰʠʭ 

ʫʣʠʮ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʩʪʫʧʘ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʦʣʝʝ ʪʦʛʦ, 

ʝʩʣʠ ʥʝ ʧʨʠʙʝʛʘʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʚʝʜʝʥʠʝʤ ʧʣʘʪʥʦʩʪʠ, ʪʦ ʜʘʞʝ 

ʧʫʪʝʤ ʧʨʦʩʪʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʯʠʩʪʳʝ 

ʚʳʛʦʜʳ ʙʝʟ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ, ʠ ʜʘʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʩʜʝʣʘʪʴ ʵʪʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪʚʝʯʘʝʪ ʧʨʠʥʮʠʧʘʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʟʝʣʝʥʦ-ʟʦʣʦʪʦʡ ʢʦʘʣʠʮʠʠè, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ.  

ʇʦʯʪʠ ʧʦʣʚʝʢʘ ʪʦʤʫ ʥʘʟʘʜ ɼʞʦʥ ʋʦʨʜʨʦʧ ʩʬʦʨʤʠʨʦʚʘʣ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʭʦʜʷʱʫʶ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ 

ʪʦʤ, ʯʪʦ ʚʦʜʠʪʝʣʴ ʚʳʙʠʨʘʝʪ ʪʦʪ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʧʦʝʟʜʢʠ. ɽʩʣʠ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʦʜʠʪʝʣʝʡ ʚʳʙʝʨʫʪ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʡ 

ʤʘʨʰʨʫʪ, ʪʦ ʦʥ ʩʪʘʥʝʪ ʧʝʨʝʛʨʫʞʝʥʥʳʤ ʠ ʧʦʪʦʤʫ ʤʝʥʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʩʪʠʤʫʣʦʤ ʜʣʷ ʚʦʜʠʪʝʣʝʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʦʪʢʣʦʥʝʥʥʳʭ ʠʤʠ ʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʭ ʤʘʨʰʨʫʪʦʚ. ʀʪʝʨʘʮʠʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʦ 

ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʪʦ ʝʩʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʢʦʛʜʘ ʥʠ ʦʜʠʥ ʚʦʜʠʪʝʣʴ ʥʝ ʤʦʞʝʪ ʜʦʩʪʠʯʴ 

ʜʘʣʴʥʝʡʰʠʭ ʫʣʫʯʰʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʳʙʦʨʘ. ʇʨʠ ʵʪʦʤ 

ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʘʨʰʨʫʪʳ ʤʝʞʜʫ ʟʘʜʘʥʥʦʡ ʧʘʨʦʡ ʪʦʯʝʢ 

ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʝʟʜʢʠ, ʘ ʚʩʝ ʧʨʦʯʠʝ 

ʚʦʟʤʦʞʥʳʝ ʤʘʨʰʨʫʪʳ ʩ ʭʫʜʰʠʤ ʚʨʝʤʝʥʝʤ ʧʦʝʟʜʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ.  

ʇʨʘʚʠʣʘ ʋʦʨʜʨʦʧʘ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʧʨʝʜʤʝʪʦʤ ʚʳʙʦʨʘ ʜʣʷ ʚʦʜʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʤʘʨʰʨʫʪ, ʢʦʪʦʨʳʤ ʦʥ ʧʦʝʜʝʪ. ʕʪʘ ʛʠʧʦʪʝʟʘ 

ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʟʘʚʝʜʦʤʳʤ ʫʧʨʦʱʝʥʠʝʤ, ʥʦ, ʢʘʢ ʵʪʦ ʯʘʩʪʦ ʩʣʫʯʘʝʪʩʷ, ʫʢʦʨʝʥʠʣʘʩʴ ʚ 

ʧʨʘʢʪʠʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʯʝʪʦʚ ʥʘ ʤʥʦʛʠʝ ʛʦʜʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʬʦʨʤʫʣʠʨʫʝʤ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʬʠʢʘ: 

1. ʊʝʭʥʠʯʝʩʢʦʝ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʧʨʦʛʨʘʤʤʥʫʶ ʟʘʤʝʥʫ ʛʦʨʦʜʩʢʦʛʦ 
ʧʘʨʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʬʠʢʦʤ, ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʚʝʪʦʬʦʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʫʩʪʘʥʦʚʢʫ 

ʩʚʝʪʦʜʠʦʜʥʳʭ ʟʥʘʢʦʚ ʧʝʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

2. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʞʝʢ, ʨʘʩʰʠʨʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʩʪʘʥʦʚʦʯʥʳʭ ʢʘʨʤʘʥʦʚ ʤʘʨʰʨʫʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʩʰʠʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʜʟʝʤʥʳʭ ʩʪʦʷʥʦʢ, 

ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʭ ʧʘʨʢʠʥʛʦʚ   

3. ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, 

ʢʘʩʘʶʱʠʝʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʇɼɼ).   

 

1.2. ʇʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ 

ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʥʘ ʧʨʠʤʝʨʝ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʦʛʦ ʢʨʫʧʥʳʤ ʨʦʩʩʠʡʩʢʠʤ ʛʦʨʦʜʘʤ ʧʨʠʤʝʨʘ, ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʩʣʝʜʫʝʪ 

ʧʨʠʚʝʩʪʠ ɸʚʩʪʨʠʶ. ɺ ɺʝʥʝ ʩ ʥʘʯʘʣʘ 1990-ʭ ʛʦʜʦʚ ʜʝʡʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʤʝʩʪ ʧʦʜ 

ʧʘʨʢʦʚʢʫ, ʦʛʨʘʥʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʧʘʨʢʦʚʢʠ, ʩʠʩʪʝʤʘ ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʭ ʧʘʨʢʦʚʦʢ. 

ʇʨʦʙʣʝʤʫ ʧʨʦʙʦʢ ʚ ɺʝʥʝ ʥʘʯʘʣʠ ʨʝʰʘʪʴ ʩ ʧʦʤʦʱʴʶ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʘʨʢʦʚʢʫ. ʇʦ 

ʤʥʝʥʠʶ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʫʙʨʘʚ ʤʘʰʠʥʳ ʩ ʦʙʦʯʠʥ ʫʣʠʮ, ʦʥʠ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʘʪ ʠʭ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʨʷʜʝ ʨʘʡʦʥʦʚ ɺʝʥʳ ʚʚʝʜʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʘʨʢʦʚʢʠ ʩ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ ʧʘʨʢʦʚʢʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʡʦʥʘ, 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ ʜʥʷ ʥʝʜʝʣʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʜʣʷ ʧʦʛʨʫʟʢʠ-ʚʳʛʨʫʟʢʠ ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʷ 
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ʩʠʩʪʝʤʘ ʚʟʠʤʘʥʠʷ ʧʣʘʪʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʩʪʦʷʥʢʠ. ɿʘ ʩʪʝʢʣʦ ʢʣʘʜʸʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ 

ʪʘʣʦʥ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʫʪ ʨʘʟʨʝʰʝʥʥʦʡ ʩʪʦʷʥʢʠ. ʊʘʣʦʥʳ ʧʦʢʫʧʘʶʪʩʷ 

ʟʘʨʘʥʝʝ, ʧʨʠ ʧʘʨʢʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʠ ʧʦʣʦʞʠʪʴ ʪʘʣʦʥ ʧʦʜ ʣʦʙʦʚʦʝ ʩʪʝʢʣʦ. 

ʏʪʦʙʳ ʧʨʠʧʘʨʢʦʚʘʪʴ ʤʘʰʠʥʫ ʥʘʜʦʣʛʦ, ʚ ʛʦʨʦʜʝ ʝʩʪʴ ʩʝʪʴ ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʭ ʧʘʨʢʦʚʦʢ. ʆʥʠ 

ʥʘʭʦʜʷʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʘʚʪʦʙʘʥʦʚ, ʧʦʜʭʦʜʷʱʠʭ ʢ ɺʝʥʝ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪ ʦʩʪʘʥʦʚʦʢ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ.  

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʦʟʚʫʯʝʥʥʦʡ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʤ ʥʘʛʨʫʟʢʘ ʥʘ ʮʝʥʪʨ ʩʥʠʟʠʣʘʩʴ ʥʘ 

20% ʠ ʦʪʥʝʩʝʥʘ ʥʘ ʧʝʨʠʬʝʨʠʡʥʳʝ ʤʘʛʠʩʪʨʘʣʠ. 

ɺ ʉʝʫʣʝ ʩ ʥʘʯʘʣʘ 1990-ʛ. ʜʝʡʩʪʚʫʝʪ ʝʜʠʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʚ ʛʦʨʦʜʝ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʬʦʨʘʤʠ, 

ʥʘʩʪʨʦʝʥʥʫʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʧʦʛʦʜʳ, ʥʘʣʠʯʠʷ ʟʘʥʷʪʠʡ ʚ ʰʢʦʣʘʭ ʠ ʝʱʸ 

ʜʝʩʷʪʢʘ ʬʘʢʪʦʨʦʚ, ʥʦ ʠ ʥʝʧʨʝʨʳʚʥʳʡ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ, ʩʢʦʨʦʩʪʠ 

ʧʦʪʦʢʦʚ, ʘʚʘʨʠʷʭ ʠ ʫʩʣʦʚʠʷʭ ʜʣʷ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʝʡ ʉʝʫʣʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʚ ʘʩʬʘʣʴʪʝ ʠ 

ʚʜʦʣʴ ʜʦʨʦʛ, ʚʠʜʝʦʢʘʤʝʨʳ ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʯʠʩʣʘ ʤʘʰʠʥ, ʠʟʤʝʨʝʥʠʝ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʯʠʩʣʫ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʫ ʚʦʜʠʪʝʣʝʡ ʠ 

ʧʘʩʩʘʞʠʨʦʚ. ʉʦʙʨʘʥʥʘʷ ʦ ʧʦʪʦʢʘʭ ʤʘʰʠʥ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʧʦʩʣʝ ʯʝʛʦ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʚ ʨʘʜʠʦʵʬʠʨʝ, ʚ ʩʝʪʠ Internʝt, ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʢʘʟʘʪʝʣʷʭ-ʪʘʙʣʦ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʷʜʦʤ ʩʠʩʪʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʙʲʝʟʜʘ, ʘ ʪʘʢʞʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ. 

ʇʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʠʩʪʝʤʘ ʧʦʣʥʦʩʪʴʶ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʧʨʦʙʦʢ, ʥʦ 

ʦʙʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ. ʅʘʧʨʠʤʝʨ, ʠʟ ʜʚʫʭʤʠʣʣʠʘʨʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʶʜʞʝʪʘ ʤʵʨʠʷ ʉʝʫʣʘ ʪʨʘʪʠʪ ʝʞʝʛʦʜʥʦ ʧʨʠʤʝʨʥʦ ʜʝʩʷʪʫʶ ʯʘʩʪʴ ʥʘ 

ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ. 

ʅʝ ʩʘʤʳʤ ʫʜʘʯʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʧʳʪ 

ɺʘʰʠʥʛʪʦʥʘ, ʛʜʝ ʨʝʚʝʨʩʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩ ʥʘʯʘʣʘ XX ʚʝʢʘ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʩʧʦʩʦʙʘ, ʢʦʛʜʘ ʦʜʥʘ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʧʦʣʦʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʙʣʠʞʝ ʢ ʩʨʝʜʠʥʝ ʜʦʨʦʛʠ ʤʝʥʷʶʪ ʩʚʦʸ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʤʘʰʠʥ ʚ ʯʘʩʳ ʫʪʨʝʥʥʝʛʦ ʠʣʠ ʚʝʯʝʨʥʝʛʦ ʪʨʘʬʠʢʘ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʫʩʪʨʦʡʩʪʚʘ ʨʝʚʝʨʩʠʚʥʳʭ ʧʦʣʦʩ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʥʠʤ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʥʝʙʝʟʦʧʘʩʥʳʡ ʩʧʦʩʦʙ ð ʫʩʪʨʦʡʩʪʚʦ 

ʩʧʝʮʠʘʣʴʥʦʡ ʜʦʨʦʞʥʦʡ ʨʘʟʤʝʪʢʠ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʥʘʜ ʧʦʣʦʩʘʤʠ ʜʦʨʦʛʠ ʩʚʝʪʦʬʦʨʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʳʝʟʜ ʥʘ ʧʦʣʦʩʫ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʨʝʤʷ. ɹʦʣʝʝ ʟʘʪʨʘʪʥʳʤ 

ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʨʘʟʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʵʥʝʨʛʦʧʦʛʣʦʱʘʶʱʠʤʠ ʧʨʠ ʫʜʘʨʝ 

ʙʘʨʴʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʥʪʠʨʫʶʪ ʜʦʨʦʞʥʳʝ ʩʣʫʞʙʳ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʪʦʣʴʢʦ ʚʲʝʟʜʳ ʠ ʚʳʝʟʜʳ ʥʘ ʧʦʣʦʩʳ. 

ʅʘʠʙʦʣʝʝ ʦʙʩʫʞʜʘʝʤʦʝ ʚ ʈʦʩʩʠʠ ʥʦʚʦʚʚʝʜʝʥʠʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʟʘʪʦʨʘʤʠ ʵʪʦ 

ʩʦʟʜʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʧʦʣʦʩ ʜʣʷ ʜʚʠʞʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʤʘʨʰʨʫʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɼʘʥʥʦʝ 

ʥʦʚʦʚʚʝʜʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʯʝʤ ʜʝʩʷʪʠ ʣʝʪ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʚʦ ʌʨʘʥʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʇʘʨʠʞʝ ʩ 2000 ʛʦʜʘ ʚʳʜʝʣʝʥʳ ʧʦʣʦʩʳ ʜʣʷ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʙʫʩʦʚ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʢʘʢ ʧʦʢʘʟʘʣʘ ʨʦʩʩʠʡʩʢʘʷ ʧʨʘʢʪʠʢʘ, 

ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʤʝʪʢʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʜʦʨʦʛʘʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʦʣʦʩʦʡ ʜʣʷ ʤʘʨʰʨʫʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʘʚʪʦʣʶʙʠʪʝʣʠ ʥʝ ʩʧʝʰʘʪ, ʘ ʫʞʝʩʪʦʯʝʥʠʝ ʥʘʢʘʟʘʥʠʷ 

ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʦʩ, ʦʯʝʚʠʜʥʦ, ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʪʦʨʦʚ ʥʘ 

ʜʦʨʦʛʘʭ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʨʦʩʪʫ ʥʝʜʦʚʦʣʴʩʪʚʘ ʥʘʩʝʣʝʥʠʷ, ʠʤʝʶʱʝʛʦ ʣʠʯʥʳʝ ʘʚʪʦʤʦʙʠʣʠ.  
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ʏʘʩʪʴ II . ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʳ ʢʨʫʧʥʳʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʜʝʬʠʮʠʪʘ.  

2.1. ʊʝʭʥʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

2.1.1. ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʘʨʢʘ ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ɺʥʝ ʩʦʤʥʝʥʠʡ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʙʦʨʴʙʳ ʩ ʟʘʪʦʨʘʤʠ ʷʚʣʷʝʪʩʷ 

ʦʙʥʦʚʣʝʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʧʘʨʢʘ ʤʘʨʰʨʫʪʥʳʭ ʘʚʪʦʙʫʩʦʚ. ɻʦʨʦʜʩʢʦʡ ʮʠʢʣ ʜʚʠʞʝʥʠʷ 

ʤʘʨʰʨʫʪʥʦʛʦ ʘʚʪʦʙʫʩʘ, ʦʩʦʙʝʥʥʦ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʥʘʛʨʫʟʦʢ, ʯʘʩʪʳʝ ʦʩʪʘʥʦʚʢʠ,  ʨʘʟʛʦʥʳ ï ʪʦʨʤʦʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ, 

ʜʚʠʛʘʪʝʣʴ ʘʚʪʦʙʫʩʘ ʨʘʙʦʪʘʝʪ ʚ ʥʝʦʧʪʠʤʘʣʴʥʦʤ ʨʝʞʠʤʝ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʧʦʚʳʰʝʥʥʳʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʫʛʘʨʥʦʛʦ ʛʘʟʘ, ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, 

ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ.   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʜʚʠʛʘʪʝʣʝʩʪʨʦʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ ʠ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʘ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ (ʛʠʙʨʠʜʥʘʷ) ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ  (ʛʠʙʨʠʜʥʳʡ 

ʧʨʠʚʦʜ), ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʝʝ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʠʥʪʝʨʝʩʝʥ ʜʣʷ  ʤʘʨʰʨʫʪʥʳʭ ʘʚʪʦʙʫʩʦʚ. ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʩʭʝʤʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ ð ʜʚʠʛʘʪʝʣʴ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ) ʠ ʥʘʢʦʧʠʪʝʣʴ ʵʥʝʨʛʠʠ. ʅʘʠʙʦʣʴʰʫʶ ʪʦʧʣʠʚʥʫʶ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʥʘʠʤʝʥʴʰʠʝ ʨʘʩʭʦʜʳ ʥʘ 1 ʢʤ. ʧʨʦʡʜʝʥʥʦʛʦ ʧʫʪʠ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʢʘʟʘʣʠ  

ʜʠʟʝʣʴ-ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ. 

ɺ ʧʦʜʦʙʥʳʭ ʘʚʪʦʙʫʩʘʭ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ  ʵʢʦʥʦʤʠʯʥʦʩʪʠ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʢʦʤʬʦʨʪ ʠ ʧʨʠʝʤʣʝʤʘʷ 

ʜʠʥʘʤʠʢʘ. ʇʨʠʤʝʥʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʚʥʫʪʨʠʛʦʨʦʜʩʢʠʭ ʘʚʪʦʙʫʩʘʭ 

ʧʦʚʳʰʝʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ: 

- ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʥʠ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ (CO, CO2, NOʍ, HC ʠ ʜʨ.); 

- ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ ʦʪ 25% ʜʦ 50% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤ ɼɺʉ; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ɼɺʉ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʤʝʥʴʰʠʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ 
ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʚʩʝʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʠʝʤʣʝʤʦʤ ʫʨʦʚʥʝ; 

- ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ɼɺʉ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʧʦ ʪʦʧʣʠʚʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʳʙʨʦʩʘʤ 
ʨʝʞʠʤʝ; 

- ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʘʚʪʦʙʫʩʘ (ʩʥʠʟʠʪʴ ʰʫʤ, ʚʠʙʨʘʮʠʶ ʠ ʪ.ʜ.); 

- ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠ ʨʝʩʫʨʩ ʘʚʪʦʙʫʩʘ ʚ ʮʝʣʦʤ.  

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʚʥʝʜʨʝʥʠʝ ʛʠʙʨʠʜʥʦʛʦ ʧʨʠʚʦʜʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʙʫʩʦʚ 

ʩʜʝʨʞʠʚʘʣʦʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʘʩʝʥʠʷʤʠ ʧʝʨʝʚʦʟʯʠʢʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʜʝʞʥʦʩʪʠ 

ʛʠʙʨʠʜʥʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʟʦʥʘʭ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʊʘʢ ʞʝ ʥʝʢʦʪʦʨʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʣ ʬʘʢʪʦʨ ʩʪʦʠʤʦʩʪʠ ʧʦʜʦʙʥʳʭ ʩʭʝʤ, 

ʚʳʟʚʘʥʥʦʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʩʦʢʠʤʠ ʮʝʥʘʤʠ ʥʘ ʩʠʣʦʚʫʶ ʵʣʝʢʪʨʦʥʠʢʫ, ʥʘʢʦʧʠʪʝʣʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʪʨʘʥʩʤʠʩʩʠʠ. ʉ ʫʯʝʪʦʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʚʥʝʜʨʝʥʳ ʚ ʰʠʨʦʢʦʝ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʛʠʙʨʠʜʥʳʝ ʪʨʘʥʩʤʠʩʩʠʠ ʠ ʫʧʨʘʚʣʷʶʱʘʷ 

ʵʣʝʢʪʨʦʥʠʢʘ ʜʣʷ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʧʨʦʙʠʨʫʶʪʩʷ ʥʘ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʥʳʡ 

ʛʠʙʨʠʜʥʳʡ ʧʨʠʚʦʜ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʟʝʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ, 

ʩʦʚʤʝʱʝʥʥʳʡ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ. ʂʦʤʧʣʝʢʪ ʪʷʛʦʚʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʥʘ ʪʦʧʣʠʚʥʳʭ 

ʵʣʝʤʝʥʪʘʭ, ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʷʭ ʠ ʪ.ʜ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʦʨʴʙʳ ʩ ʟʘʪʨʫʜʥʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʚ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʛʠʙʨʠʜʥʳʡ ʘʚʪʦʙʫʩ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʤʦʪʦʨ ï ʢʦʣʝʩʘʤʠ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ï ʘʙʩʦʣʶʪʥʦ ʨʦʚʥʳʡ ʧʦʣ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʠʟʢʦʧʦʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ. ʕʪʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʚʢʫʧʝ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴʶ ʧʨʠ ʪʝʭ ʞʝ ʛʘʙʘʨʠʪʘʭ 

ʥʝʛʠʙʨʠʜʥʦʛʦ ʘʥʘʣʦʛʘ ʧʦʟʚʦʣʷʝʪ ʦʱʫʪʠʤʦ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʧʦʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ, ʧʨʠ 
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ʫʚʝʣʠʯʝʥʠʠ ʫʜʦʙʩʪʚʘ ʧʦʩʘʜʢʠ ʠ ʨʘʟʤʝʱʝʥʠʷ ʚ ʩʘʣʦʥʝ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʤʘʨʰʨʫʪʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʪʘʥʦʚʢʘʭ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʧʨʠʦʨʠʪʝʪʥʳʤ ʚʳʙʦʨʦʤ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ 

ʤʘʨʰʨʫʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦʣʞʥʳ ʩʪʘʪʴ ʛʠʙʨʠʜʥʳʝ ʘʚʪʦʙʫʩʳ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʴʶ ʦʪ 

20 ʜʦ 27 ʩʠʜʷʯʠʭ ʤʝʩʪ, ʥʠʟʢʠʤ ʧʦʣʦʤ ʠ ʦʪʚʝʯʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʫʜʝʨʞʘʪʴ ʮʝʥʫ ʪʘʢʦʛʦ ʘʚʪʦʙʫʩʘ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʦʤ ʫʨʦʚʥʝ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʙʫʜʝʪ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʯʘʩʪʥʳʭ ʧʝʨʝʚʦʟʯʠʢʦʚ. 

2.1.2. ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʪʨʘʤʚʘʡʥʦ-ʪʨʦʣʣʝʡʙʫʩʥʳʭ ʧʘʨʢʦʚ ʢʨʫʧʥʳʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ  

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʦʧʳʪʘ, 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʩʪʨʘʥʘʤʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ (ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ, ɸʚʩʪʨʠʷ, ʐʚʝʡʮʘʨʠʷ) ʧʦ 

ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʢʘʢ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʪʘʢ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʘʤʚʘʡʥʦ-ʪʨʦʣʣʝʡʙʫʩʥʳʤʠ ʧʘʨʢʘʤʠ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ʬʘʢʪʦʨʘʤʠ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʩʪʦʷ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʪʘʥʦʚʢʘʭ ʧʨʠ 

ʟʘʛʨʫʟʢʝ/ʚʳʛʨʫʟʢʝ ʧʘʩʩʘʞʠʨʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ, ʫʣʫʯʰʝʥʠʝ ʵʢʩʪʝʨʴʝʨʘ 

ʠ ʠʥʪʝʨʴʝʨʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʊʊʇ, ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʷʚʣʷʶʪʩʷ: 

- ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʝ ʧʘʨʢʘ ʧʨʠʦʙʨʝʪʘʝʤʦʡ ʪʝʭʥʠʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 
ʥʘ IGBT-ʤʦʜʫʣʷʭ ʪʷʛʦʚʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ; 

- ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʦʣʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 80% ʧʣʦʱʘʜʠ ʩʘʣʦʥʘ; 

- ʥʘʣʠʯʠʝ ʧʘʥʜʫʩʘ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ; 

- ʫʢʦʤʧʣʝʢʪʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʤʘʨʰʨʫʪʦʚ (ʩ ʤʦʩʪʦʚʳʤʠ ʧʝʨʝʭʦʜʘʤʠ, ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʧʫʩʢʦʚ ʠ ʧʦʜʲʝʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʯʘʩʪʠ ʬʝʜʝʨʘʣʴʥʳʭ ʪʨʘʩʩ) 

ʪʨʦʣʣʝʡʙʫʩʘʤʠ  ʩ ʪʨʘʥʟʠʩʪʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʚʳʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʘʚʪʦʥʦʤʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʩ ʟʘʧʘʩʦʤ ʭʦʜʘ 

ʥʝ ʤʝʥʝʝ 5 ʢʤ; 

- ʥʘʣʠʯʠʝ ʩʠʩʪʝʤ ʢʦʤʬʦʨʪʘ ʜʣʷ ʚʦʜʠʪʝʣʷ ʠ ʧʘʩʩʘʞʠʨʦʚ (ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩ 

ʢʦʥʪʨʦʣʝʤ ʢʣʠʤʘʪʘ, ʜʚʦʡʥʦʝ ʘʪʝʨʤʘʣʴʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ʠ ʪ.ʜ.). 

2.1.3. ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʚʝʪʦʬʦʨʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ  

ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʥʮʝʧʮʠʠ, ʷʚʣʷʶʪʩʷ: 

1. ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʫʣʠʯʥʦ-

ʜʦʨʦʞʥʦʡ ʩʝʪʠ; 

2. ʨʝʘʣʠʟʘʮʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ; 

3. ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ; 

4. ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʥʘ  ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ; 

5. ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʚ ʨʘʤʢʘʭ 

ʯʘʩʪʥʦ-ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʨʘʟʨʘʙʦʪʢʘ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʨʦʛʨʘʤʤʳ  çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤè (ɸʉʋɼɼ), 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ: 

ü ʫʩʪʘʥʦʚʢʫ ʩʚʝʪʦʬʦʨʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʚʝʪʦʠʟʣʫʯʘʶʱʠʭ ʜʠʦʜʘʭ, ʩʦʙʨʘʥʥʳʭ ʚ 

ʛʝʨʤʝʪʠʯʥʦʤ ʩʚʝʪʦʬʦʨʥʦʤ ʤʦʜʫʣʝ (ʜʠʘʤʝʪʨ ʘʧʝʨʪʫʨʳ 200 ʤʤ ʠʣʠ 300 ʤʤ) ʚ ʢʦʨʧʫʩʝ 

ʠʟ ʫʜʘʨʦʧʨʦʯʥʦʛʦ ʧʦʣʠʢʘʨʙʦʥʘʪʘ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ 

ʜʝʪʝʢʪʦʨʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʘʥʘʣʦʤ ʩʚʷʟʠ ʩ ɸʉʋɼɼ; 
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ü ʫʩʪʘʥʦʚʢʘ ʚ ʤʝʩʪʘʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʟʘʪʨʫʜʥʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʦʨʦʞʥʳʭ 

ʟʥʘʢʦʚ ʩ ʠʟʤʝʥʷʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʙʘʟʝ ʢʦʤʙʠʥʘʮʠʠ ʩʚʝʪʦʜʠʦʜʦʚ ʠ ʚʦʣʦʢʦʥʥʦʡ 

ʦʧʪʠʢʠ, ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʫʧʨʘʚʣʝʥʠʝʤ ʠʣʠ ʘʚʪʦʥʦʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʦʪ ʜʘʪʯʠʢʦʚ 

ʠ ʢʘʥʘʣʦʤ ʩʚʷʟʠ ʩ ɸʉʋɼɼ; 

ü ʫʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʵʢʨʘʥʦʚ, ʠʥʬʦʨʤʠʨʫʶʱʠʭ ʫʯʘʩʪʥʠʢʦʚ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦ ʟʘʪʨʫʜʥʝʥʠʷʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩ ʢʘʥʘʣʦʤ ʩʚʷʟʠ ʩ ɸʉʋɼɼ; 

ü  ʚʥʝʜʨʝʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ ʥʘ ʦʩʥʦʚʝ  

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ  ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ  ʩʚʝʪʦʬʦʨʥʳʤʠ  ʦʙʲʝʢʪʘʤʠ  ʩ  

ʦʙʨʘʪʥʦʡ  ʩʚʷʟʴʶ,  ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ  ʧʦʪʦʢʦʚ,  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ  

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ.  

 

2.2. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

2.2.1. ʄʦʜʝʨʥʠʟʘʮʠʷ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʨʦʩʩʠʡʩʢʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʯʠʥʦʚʥʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʠʜʷʪ 

ʚ ʥʝʨʘʟʚʠʪʦʩʪʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʭ ʞʝʣʘʥʠʠ ʧʦʩʪʨʦʠʪʴ çʢʘʢ 

ʤʦʞʥʦ ʙʦʣʴʰʝè ʥʦʚʳʭ ʜʦʨʦʛ, ʤʦʩʪʦʚ ʠ ʨʘʟʚʷʟʦʢ, ʯʪʦ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ ʤʥʝʥʠʶ 

ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʨʦʙʦʢ, ʘ ʪʘʢʞʝ ʦʙʱʝʤʫ ʫʣʫʯʰʝʥʠʶ 

ʜʦʨʦʞʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, 

ʧʨʠʚʝʜʝʥʥʦʝ ʚ ʥʘʯʘʣʝ ʩʪʘʪʴʠ ʤʥʝʥʠʝ ʌʠʣʘ ɻʫʜʚʠʥʘ, ʩʪʦʠʪ ʫʩʦʤʥʠʪʴʩʷ ʚ ʦʧʪʠʤʘʣʴʥʦʩʪʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʦʪʤʝʯʝʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʦʩʥʦʚʥʳʤʠ 

ʧʨʠʯʠʥʘʤʠ ʟʘʪʨʫʜʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʧʘʨʢʦʚʘʥʥʳʝ ʚʜʦʣʴ ʦʙʦʯʠʥ ʠ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʦʩʪʘʥʦʚʦʢ ʤʘʨʰʨʫʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʘʚʪʦʤʦʙʠʣʠ. ʉʠʣʴʥʦʝ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʦʢʘʟʳʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʡ ʦʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʩʘʜʢʠ/ʚʳʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ, ʢʘʢ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʪʘʢ ʠ ʤʘʨʰʨʫʪʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʯʘʩʪʥʳʭ 

ʧʝʨʝʚʦʟʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʣʝʛʘʶʱʝʡ ʦʙʦʯʠʥʳ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪʘ ʦʪʩʪʦʷ 

ʘʚʪʦʤʦʙʠʣʝʡ ʪʘʢʩʠ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ:   

- ʧʝʨʝʥʦʩ (ʨʘʟʜʝʣʝʥʠʝ) ʦʩʪʘʥʦʚʦʢ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʮʝʣʴʶ ʨʘʟʜʝʣʠʪʴ 

ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʪʨʦʣʣʝʡʙʫʩʳ, ʪʨʘʤʚʘʠ, ʘʚʪʦʙʫʩʳ ʧʦʚʳʰʝʥʥʦʡ) 

ʠ ʤʘʨʰʨʫʪʥʳʡ ʪʨʘʥʩʧʦʨʪ ʯʘʩʪʥʳʭ ʧʝʨʝʚʦʟʯʠʢʦʚ (ʤʘʨʰʨʫʪʥʳʝ ʪʘʢʩʠ); 

- ʫʩʪʨʦʡʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʣʦʩ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʚʦʛʦ 

ʧʦʚʦʨʦʪʘ; 

- ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʝʟʞʠʭ ʯʘʩʪʝʡ ʜʦʨʦʛ ʧʦʜ ʧʫʪʝʧʨʦʚʦʜʘʤʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʤʠ ʧʝʰʝʭʦʜʥʳʤʠ 

ʜʦʨʦʞʢʘʤʠ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʜʦʨʦʛʠ, ʟʘ ʩʯʝʪ ʣʠʢʚʠʜʘʮʠʠ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʞʝʢ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ;    

- ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʝʟʞʠʭ ʯʘʩʪʝʡ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʟʘʤʝʥʦʡ ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʨʘʟʜʝʣʠʪʝʣʴʥʳʤʠ ʵʥʝʨʛʦʧʦʛʣʦʱʘʶʱʠʤʠ ʙʘʨʴʝʨʘʤʠ; 

2.2.2. ʅʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

 ʋʯʠʪʳʚʘʷ, ʠʟʣʦʞʝʥʥʦʝ ʚ ʧ. 2.2.1, ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʜʦʨʦʞʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʥʦʯʥʦʡ ʠ 

ʜʥʝʚʥʦʡ ʧʘʨʢʦʚʢʠ, ʧʠʢʠ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʶʪ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʚ ʩʧʘʣʴʥʳʭ ʢʚʘʨʪʘʣʘʭ ʠ ʚ 

ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʚ ʦʬʠʩʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʚ ʨʘʤʢʘʭ 

ʯʘʩʪʥʦ- ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ- ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ: 

ü ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʧʘʨʢʦʚʦʢ ʚ ʞʠʣʳʭ ʢʚʘʨʪʘʣʘʭ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʥʘ ʢʨʳʰʝ 

ʧʘʨʢʦʚʢʠ ʩʧʦʨʪʠʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʝʪʩʢʦʛʦ ʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʩʧʦʨʪʘ, ʩ 

ʚʳʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ ʜʣʷ ʧʦʯʘʩʦʚʦʡ ʧʘʨʢʦʚʢʠ, ʤʦʡʢʦʡ; 

ü ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʧʘʨʢʦʚʦʢ ʚ ʤʝʩʪʘʭ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʦʪʩʪʦʷ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʢʨʳʰʝ 
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ʧʘʨʢʦʚʢʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʦʪʜʳʭʘ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʤʘʣʳʤʠ ʠʛʨʦʚʳʤʠ ʬʦʨʤʘʤʠ, 

ʬʦʥʪʘʥʘʤʠ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʬʦʨʤʘʤʠ; 

ü ʟʘʤʝʥʘ ʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʪʨʘʤʚʘʝʚ) ʢʦʣʝʩʥʳʤ (ʪʨʦʣʣʝʡʙʫʩʘʤʠ), ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʟʘ ʩʯʝʪ ʣʠʢʚʠʜʘʮʠʠ ʧʫʪʝʡ ʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

ü ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʤʝʥʳ ʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʢʦʣʝʩʥʳʤ, ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʨʘʙʦʪ ʧʦ ʠʟʤʝʥʝʥʠʶ ʫʨʦʚʥʷ ʟʘʣʝʛʘʥʠʷ ʨʝʣʴʩʦʚʳʭ 

ʧʫʪʝʡ (ʧʦʜ- ʠʣʠ ʥʘʜʟʝʤʥʳʡ);   

ü ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʭ ʧʘʨʢʦʚʦʢ. 
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1. Introduction 

The permanent development causes increase of energy consumptions in all sectors: 

industry, transport, building construction. The energy-oil crisis necessitated saving of energy 

since 70ôs of 20th century. With the further development in all areas and increase of the demands 

for thermal comfort, the energy consumption growth continues.  

Energy used in households, prevalently for house heating, has a significant share in the 

total energy consumption balance.  It is clear that the consumption of energy, such as oil, electric 

power, coal etc. is relatively high.  

Disruption of global climate and environment pollutions are some of the damage factors 

with unpredictable consequences, apart from reduction of energy resources and economic 

ineffectiveness due to combustion of immense quantities of fuel. 

The experience of developed countries suggests that it is possible to achieve 

considerable improvement by adopting an adequate and well conceived strategy. When adopting 

the energy saving strategy, efficient measures should be opted for, which would yield results in 

as short time interval as possible, while retaining favorable economic effects and sustainability 

of construction.  

By improving the energy efficiency of buildings, additional positive effects are achieved 

in preservation of the building stock, through extending its service life, as it is an already 

existing resource, very valuable in material terms.  

2. Energy efficiency and sustainable construction 

The relatively high energy consumption causes a variety of detrimental consequences, such as: 

uncontrolled deforestation which gives rise to the soil erosion, pollutant gas emission, primarily 

from coal-fired power plants etc. figure 2.1. 
1
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Figure 2.1. Deforestation, soil erosion, pollutant gas emission  

 

Energy efficiency of buildings is a property of buildings to efficiently consume energy, 

which is one of rather significant factors in sustainable construction which should achieve a 

number of goals, applying adequate measures, such as: 

o Creation of the favorable thermal comfort inside buildings, 

o optimal consumption of energy for heating, cooling, water heating, lighting, including 

also the primary energy, observing economic efficiency and sustainable building by 

adequate urban planning, bioclimatic designing, prevalent usage of renewable energy 

sources (biomass, solar and wind energy) figure 2.2, and also the energy efficiency of 

thermo-energetic facilities, 

o reduction of maintenance costs and extension of service life of buildings, 

o contribution to the environmental protection, by reduction of pollutant gasses. 

   

       
Figure 2.2. Renewable energy sources 

 

In the EU, by the end of the last century, as well as in this century the work on energy efficiency 

was intensified and a number of regulations were enacted about: the energy characteristics of the 

buildings, about renewable energy sources, limiting emissions of carbon dioxide through 

improvement of energy efficiency etc.  

3. Improvement of energy efficiency of existing buildings in Serbia  

In order to successfully improve the energy efficiency of buildings, it is necessary to 

define the appropriate procedure, which could consist of the following stages: 

1. Determination of the energy potential of buildings depending on the age and typology: 

- Analysis of energy characteristics of buildings, 

- Review and analysis of previous and present regulations, 

- Energy tables and calculations and measuring of energy efficiency parameters,  

- Defining of the data base on the existing buildings, 

2. Analysis and choice of possible measures of improvement of energy characteristics of 

buildings, recommendations for energy and environmental renewal,  

3. Energy, economic and environmental evaluation of proposed measures - 3E  form ï energy, 

economy, ecology. 

An undoubtedly significant contribution to energy efficiency of buildings are thermal 

protection characteristics of the building envelope and building itself which are defined by the 
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appropriate regulations. In Serbia, regulations in the domain of thermal protection of buildings 

dates back to 1970, and it was extended on a later date: 

o 1970 ï limitation of thermal passage coefficient of the architectonic structures, 

o 1980 ï limitation of thermal stability in the summer period, 

o 1987 ï limitation of specific thermal losses of buildings, 

o 1997-1998 ï reconstruction of buildings was included, 

o 2009 ï The Act on planning and construction in which for the first time the energy 

efficiency of buildings is defined.   

In order to evaluate the total potential saving of energy, the previous quantification of actual 

needs and potentials is required.   

On the basis of /3/, in Niġ only over 1300000 m
2
 of housing area in multi-storey buildings was 

constructed until 1987. In entire Serbia, this housing area amounts to several millions of square 

meters. Even if it is assumed that some of the buildings have been to a smaller or greater extent 

energy revitalized, a large portion of housing buildings has poor energy characteristics. And even 

though there are no precise data, it can be assumed that the similar state of affairs is also present 

in other building types. It is undoubtedly a considerable potential for improvement of energy 

efficiency of existing buildings and a potential to reduce the energy consumption and thus 

energy resources.  

 

4. Cost-efficiency of existing buildings energy efficiency improvement 

 

In the directive 2002/91/ɽC it is stated, on the basis of /8/ that improvement of the total energy 

efficiency of the existing buildings does not comprise an obligatory and complete renovation of 

buildings, but can be limited to those elements which are the most important for energy 

efficiency of the building and which are cost-efficient. It should be possible that the investments 

needed for such renovation are returned in a sensible time period in respect to the expected 

technical service life of the investment on the basis of the cumulative savings of energy.   

Required annual thermal energy for heating of buildings depends on the transmission 

and infiltration heat losses, as well as heat gains.  

Apart from others, one of the possibilities for improvement of energy efficiency of 

existing buildings is by application of engineering-architectonic measures for improvement of 

thermal protection performances of their envelopes, which contribute to the reduction of 

transmission heat losses, and to the enhancement of the thermal comfort.  

 

 
Figure 4.1. Dependence on the total average annual costs on the degree of thermal insulating of a 

structure 
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The measure of transmission heat loss is represented by the coefficients of the passage 

of heat through the building envelope barriers. On the basis of the minimum of total costs ï 

investment and service ones, the value of the economic coefficient of the passage of heat of the 

building envelope elements (walls, roof etc.) is as in figure 4.1, /5/. Depending on the climatic 

conditions and the type of heating energy, in Serbia these values are more than twice the lower 

than the highest allowable values /4/. This piece of data indicates that energy revitalization in 

order to improve energy efficiency of existing buildings is justified.  

Thermal energy saving can be realized by interventions on various elements of the 

building envelope. However, in the majority of the housing buildings built until 70ôs, as were 

discussed here at the location of Nis, figure 4.2, /3/, the building envelope is constituted by the 

fa­ade walls, as seen in the graphs 4.1 and 4.2, /3/.  

  

      
Figure 4.2. Appearance and model of the existing building         
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Graph 4.1. Present status  
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Graph  4.2. Present status  

Share of the structure in the envelope 

surface area  

 Share of the envelope structure in 

the heat losses  

It is assumed that the energy efficiency can be improved by lining he external solid 

brick walls, 38 cm thick, by a fa­ade thermal insulation system with rock wool with the 

thickness of 5 cm. By this, the specific transmission heat losses, calculated on the basis of /1/, 

were reduced for 30%, /3/. Such result is conditioned, both by the building shape factor and by 

other parameters; the result would be different for the buildings of different characteristics. 

The building permanently heated with electric power, with overnight limit in heating 

and with the temperature inside the premises at 20C̄, with the insulation cost of 15 euro/m
2
 of 

the wall, on the basis of /6/, with the price of 0,06 euro/kWh, the electric power saving, with the 

interest rate and annual inflation according to /4/, will allow the investment return time of 9 

years. The result indicates, not only that the investment in the insulation of external walls of 

buildings is justified, with the purpose of improvement of energy efficiency, but also that this 

period is significantly shorter than the service life of the building. In the case where the walls are 

made of different materials and with different thicknesses, the investment return time would also 

be different, but even in their case the investment would be justified, with the acceptable 

insulation investment return period.    



35 

5. Conclusion 

Improvement of the energy efficiency of the existing buildings represents the significant 

potential for energy saving.    

Enhancement of the thermal protective characteristics of external walls would 

significantly contribute to improvement of energy efficiency of buildings, because fa­ade 

surfaces have a considerable share in the total surface area of these buildings. Apart from the 

energy saving and improvement of the thermal comfort, all the potential thermal bridges would 

be eliminated and linear heat losses would be reduced.  

Affirmative criteria for improvement of energy efficiency of existing buildings should 

be defined and the measures which would be profitable for all the participants should be 

introduced, regarding the fact that the service life of buildings is considerably longer than the 

investment return period and that there are other positive accompanying effects.  
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INFLUENCE OF THE PHYSICAL STRUCTURE OF CITIES ON THE ENERGY 

EFFICIENCY OF  BUILDINGS
1
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Abstract 

The increasing energy consumption and pollution, especially in urban areas, indicate 

that issues of sustainability, energy efficiency and passive construction should be seriously 

considered. Cities, as structures made of a complex mix of natural elements and built 

environment, are characterized by specific climatic conditions that are significantly altered in 

relation to conditions of surrounding rural areas. Therefore, in order to design energy efficient 

buildings in cities, it is necessary to analyze mutual relations between natural and built 

environment. Transportation systems, buildings and open areas directly influence the formation 

of microclimate conditions in cities, thus also affecting the indoor comfort in buildings. The 

paper analyzes the elements of the physical structure of a city and their impact on the city 

microclimate, as well as the impact on thermal comfort in buildings. It considers possibilities for 

improving the urban microclimate by using certain principles of urban planning in the stage of 

planning the physical structure of a city. 
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1. INTRODUCTION  

One of the main objectives in building design is to create a space that is pleasant for 

living, that is, to provide thermal comfort in buildings. Cities, as structures made of a complex 

mix of natural elements and built environment, are characterized by specific climatic conditions 

that are significantly altered in relation to conditions of surrounding rural areas. High building 

density, construction of multi-story buildings, a permanent traffic increase and reduction of 

green areas have led to changes in climate and the occurrence of urban heat islands. 

Temperatures in the cities are higher than the temperature of the surrounding rural areas, 

wind direction and speed are changed resulting in poor ventilation, the insolation of buildings is 

reduced due to high building density, etc. Under such conditions, thermal comfort and required 

lighting in buildings are achieved by using air-conditioning and artificial lighting. 

Around 40% of total energy consumption is building related. In addition, air 

conditioning and artificial lighting systems negatively affect the city microclimate and contribute 

to the appearance of the urban heat islands. The issue of thermal comfort in buildings is very 

important because it should provide a balance between energy efficiency and sustainability, on 

the one hand, and comfort in buildings on the other. 

Therefore, more attention is paid to passive architecture (low-energy buildings, zero 

energy buildings). Passive architecture includes: passive heating, passive ventilation (cooling) 

and natural lighting. Improving passive characteristics of the building leads to reduced energy 

consumption for artificial air conditioning and increased energy efficiency of buildings. 

Urban areas are defined as the physical environment that is composed of ña complex 

mix of natural elements including air, water, land, climate, flora and fauna, and the built 

environment that is constructed or modified for human habitation and activity, encompassing 

buildings, infrastructure and urban open spacesò [1]. The complex structure of the city indicates 

that it is necessary to consider all natural and man-made conditions and their mutual influence in 

the early phase of energy efficient building design. 

The paper analyzes the elements of thermal comfort and priorities of passive 

construction in urban areas, which are dependant on the specific urban microclimate. The paper 

also analyzes the physical structure of cities: streets, buildings and open spaces, and their impact 

on urban microclimate and indoor thermal comfort. Improving the city microclimate reduces the 

need for artificial air conditioning in buildings, thus improving the energy efficiency of 

buildings. 

2. COMPONENTS OF THERMAL COMFORT  

There are no accurate values that define thermal comfort. Acceptable thermal 

environment is the one that 80% of people assess as acceptable and pleasant. Human thermal 

comfort is defined by ASHRAE
2
 as the state of mind that expresses satisfaction with the 

surrounding environment. [2, 3] 

Objective parameters of thermal comfort are: temperature, relative humidity, radiant 

heat and air velocity. Optimum temperature in the summer is approximately 21-24ÁC (acceptable 

20-26ÁC), and during the winter 19-22ÁC (acceptable 18-24ÁC), which is 1-3ÁC lower than 

summer temperatures. 

The parameters that determine thermal comfort (temperature, humidity, air movement, 

radiation of other bodies or heat sources, activity and clothing) are mainly parameters of indoor 

comfort and they are not applicable to outdoor conditions. People spend less time outdoors and 

adjust clothing according to weather conditions, so they can accept a variety of external 

conditions 

2
 ASHRAE ï The American Society of Heating, Refrigerating and Air-Conditioning Engineers  
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Main climatic parameters that determine outdoor thermal comfort are wind and solar 

radiation. These parameters must be considered during the city planning process in order to 

emphasize their advantages (wind driven city ventilation, passive heating in winter), and 

minimize their negative impacts (accelerated wind speed at pedestrian level, overheating in 

summer, etc.). 

Components of indoor and outdoor thermal comfort are: solar radiation, humidity and 

ventilation. [4] 

Air humidity in cities is mainly determined by natural factors such as water surfaces and 

green areas in cities, while solar radiation and ventilation depend on built environment factors.  

3. CHARACTERISTICS OF URBAN MICROCLIMATE  

Urban areas are characterized by complex physical structure, which is a complex set of 

built elements linked together in an integrated urban system. Physical structure of the city 

consists of built and open areas, transportation and energetic systems, utility installations, as well 

as natural environments associated with the built framework of the urban landscape. 

Urban density is a major factor that determines the urban ventilation conditions, as well 

as the urban temperature. Air temperatures in densely built urban areas are higher than the 

temperature of the surrounding rural areas. This phenomenon is called ñurban heat islandò. 

Elevated summertime temperatures in cities increase energy demand for cooling; even 5 to 10% 

of community-wide demand for electricity is used to compensate for the heat island effect. [5, 6] 

The heat island phenomenon is mainly due to the following parameters:  

- complex radiation exchange between buildings and the screening of the skyline contributes 

to decreasing the long wave radiation from within street canyons, 

- large thermal mass of the buildings that stores sensible heat, 

- the anthropogenic heat released from transport, air conditioning, industry, other 

combustion processes and animal metabolism, 

- the urban greenhouse due to the polluted and warmer urban atmosphere, 

- the canyon radiation geometry that decreases the effective albedo of cities because of the 

multiple reflection of short wave radiation between the canyon surfaces, 

- the reduction of evaporating surfaces in the urban areas, 

- the reduced turbulent transfer of heat from within streets. 

  
 

Figure 1: a) urban heat island; b) urban canyon 

 

Besides the temperature increase, the cities affect many other climate parameters. Solar 

radiation is reduced due to increased scattering and absorption, while the duration of solar 

radiation in the cities is decreased 10-20% in relation to the environment.  
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The city as a whole acts as a barrier in space and influences the change of wind 

direction and wind speed compared with the unobstructed air movement. Buildings and streets in 

cities form the so-called urban canyons. Urban form can deflect or channel winds, which may 

lead to the occurrence of uneven ventilation within the city (windy street corners and stagnant air 

pockets may occur side by side).  

The characteristics of urban areas listed above (high temperatures, poor ventilation, 

reduced insolation) require the use of artificial systems in order to achieve adequate thermal 

comfort in the building. Therefore, the priority in urban area planning is ventilation at the level 

of city, as well as ventilation and passive cooling in buildings, while providing the necessary 

insulation at the same time.  

4. PRIORITIES OF PASSIVE CONSTRUCTION IN URBAN AREAS  

As previously mentioned, the priority of passive construction in urban areas is natural 

ventilation and passive cooling of buildings, because the greatest amount of energy in buildings 

is consumed to eliminate the urban heat island effects. 

Natural ventilation of buildings is the process of supplying and removing air through an 

indoor space by natural means. There are two types of natural ventilation: wind driven 

ventilation (cross ventilation) and stack ventilation (relies on temperature differences). 

The majority of buildings employing natural ventilation rely primarily on wind driven 

ventilation. Outdoor breezes create air movement through the house interior by the ñpush-pullò 

effect of positive air pressure on the windward side and negative pressure (suction) on the 

leeward side. 

A prerequisite for the use of passive ventilation technique, whether it is a wind driven 

ventilation or chimney ventilation, is the presence of quality ambient air which is introduced into 

the building. In addition to ventilation using wind it is necessary to provide the flow of outside 

air. In places where the so-called ñair pocketsò are formed in addition to the lack of air flow, an 

accumulation of pollutants occurs, so that the conditions for passive ventilation and cooling of 

buildings are very poor. The estimation of wind speed is very important for passive cooling and 

the design of buildings with natural ventilation. 

Plans to address air circulation at the scale of the city should always be framed within 

the context of regional, city-wide and micro scales. 

Regional climate influences prevailing winds, wind speeds and seasonal variation 

during the year. Different physiographic settings of a city (hills and valleys, large bodies of 

water) modify regional climate and may produce differences in air circulation in cities with 

similar regional climate. Finally, buildings, streets and open areas in cities create an urban form 

with a complex topography.  

In order to create conditions for passive ventilation inside buildings it is necessary to 

improve the ventilation at the level of town and city block, which can be achieved by applying 

appropriate principles of urban design. During the process of city planning and building design, 

it is also necessary to consider natural lighting and passive heating requirements in accordance 

with particular type of climate. 

5. ELEMENTS OF PHYSICAL  STRUCTURE OF CITIES AND THEIR IMPACT ON 

CITY CLIMAT E 

 

The physical structure of a city consists of buildings, streets (transportation systems) 

and open spaces. The interrelation of these man-made structures and natural conditions 

determines the city microclimate. 

Streets. Street orientation in relation to prevailing wind direction and street width can 

affect the ventilation at city level by accelerating or reducing air flow in the city. Figure 2 shows 

three different street orientations in relation to wind direction.  

The streets parallel to the wind direction (channelization effect) improve the ventilation 

of the town and the removal of pollutants from the city core, but also create conditions that may 
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be unpleasant for pedestrians. In the case of streets oriented at a 45 degree angle to the wind, 

accelerated wind speed may occur on the leeward side ï bar effect. 

In terms of ventilation, the most unfavorable case is when the street is perpendicular to 

the wind direction, due to retention of pollutants in the space between the buildings.  

 

  

Street canyons oriented 

parallel to the wind 

direction - channelization 

effect. 

 

Street canyon oriented at a 45 

degree angle to the wind. 

Accelerated wind speed may 

occur on the leeward side ï bar 

effect. 

Street canyons lined with 

buildings the same height 

perpendicular to prevailing 

winds ï reduced ventilation 

Figure 2:Street orientation in relation to prevailing wind direction 

 

Buildings. Shape, height and position of buildings along the street affect ventilation of 

the space between buildings at the pedestrian level and the ventilation of higher, boundary city 

layer. Figure 3 shows different buildings and their impact on ventilation.  

 

  
Street canyons lined with buildings of 

different heights or that are interspersed with 

open areas 

Deep, narrow street canyons perpendicular to 

prevailing wind and wide canyon with 

piramidal buildings 

  
Buildings of different height Buildings of similar height 

  

Figure 3: Different types of buildings and their impact on ventialtion[7] 

Air circulation is reduced in street canyons with long blocks and buildings of similar height 

oriented perpendicular to prevailing winds and short street canyons blocked at both ends. 

In order to improve ventilation at the city level, and thus reduce the effects of urban heat 

island, it is necessary to consider some principles in urban planning: 

- orient streets and open spaces to channel wind, to allow penetration of winds into the city; 

- design major open spaces to enhance the penetration of breezes into the city (Stuttgart has 

implemented a system that links hillside parks with boulevards in the valley bottom, air 

flows off the hillsides into the city); 

- create large open areas in densely built urban area; 
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- exploit the potential of large parks to initiate local breezes (local breeze may be initiated by 

the difference in air temperature between the park and adjacent streets). 

- If street canyons are perpendicular to the wind direction, air circulation and ventilation are 

reduced. In this case, the ventilation may be increased by using the following strategies: 

- widen the street canyon, 

- form openings in the street canyon by frequent intersections or open spaces, 

- form street canyons with uneven building height, 

- step buildings back from the street, 

- design intersections to deflect winds into the street canyons. 

Forming urban canyons, according to principles listed above, improves ventilation at the 

level of the entire city (thus improving the air quality in the city) and creates conditions for 

passive ventilation of buildings. During the night, buildings are being cooled (night cooling) and 

during the day they act as heat storage, preventing the overheating of buildings. 

Figure 4 shows the recommended 

urban patterns for different types of 

climate. Wider streets oriented east-west 

provide a better winter insulation, while 

the wider streets in the direction of 

prevailing winds enhance ventilation in the 

city block. Narrow streets oriented north-

south allow mutual shading of buildings in 

hot and dry climates. 

In cold climates, streets are oriented 

perpendicular to the direction of winter 

winds in order to prevent the penetration of 

wind into the city, thus minimizing the 

effects of cooling. The distance between 

buildings must provide good insolation of 

south facades. 

In hot climate, narrow streets are oriented 

north-south for mutual shading of 

buildings, buildings are elongated in the 

north-south direction for better shading 

and wider streets are oriented east-west. 

In temperate climate, narrow streets are 

oriented north-south for better shading of 

buildings or rotated 20-30
o 

to the north-

south direction for better street shading. 

Street orientation in the north-south 

direction results in more shadows on 

buildings. In contrast, the rotated orientation provides better street shading. Plans rotated by 22.5 

to the north-south direction increase street shading and meet the criteria of solar orientation at the 

same time, which makes them suitable for temperate climates. [8] 

To ensure good natural lighting, it is necessary to determine the distance between buildings 

according to the winter sun. Natural lighting in street canyons oriented north-south can be 

improved by using following strategies: 

- reduce building height on the east side of the street, 

- widen street canyon, 

- step buildings back from the east side of the street. 

Open spaces. In contrast to rural areas, where green and open spaces dominate, in urban 

areas green spaces are reduced, while paved and built areas are increased. Trees and vegetation 

 

Figure 4:Recommended urban patterns in 

different climates 



41 

provide shade, which helps lower surface temperatures. They also help reduce air temperatures 

through a process called evapotranspiration, in which plants release water to the surrounding air, 

dissipating ambient heat. In contrast, urban areas are characterized by dry, impervious surfaces, 

such as conventional roofs, sidewalks, roads, and parking lots. The change in ground cover 

results in less shade and moisture to keep urban areas cool. Built up areas evaporate less water, 

which contributes to elevated surface and air temperatures. [10, 11]  

Green areas may have 6-8ÁC lower temperature compared to the built and paved areas 

of settlements, due to a combination of evaporation, reflection, shading and keeping cold mass. 

Measurements have shown that evapotranspiration from plants at the National Park of Athens 

creates ñoasesò of 1-5ÁC lower temperatures during the night. [10] 

When very large wooded parks, especially those that include a reservoir or large lake, are 

surrounded by an urban district, a local breeze may be initiated under calm conditions by the 

difference in ground level air temperature between the park and adjacent streets. Such breezes 

might enhance air circulation in adjacent streets. 

Figure 5 shows the cooling effect of Lafontaine park in Montreal, Canada. Cooled air from the 

park spreads over adjacent built area.The temperature inside the park is 14ÁC and the 

temperature in the built area is 16,5ÁC.  

 

 

 
 

Figure 5: Cooling effect from Lafontaine 

park, Montreal Canada [9] 

Figure 6: Lafontaine park,  Montreal Canada 

 

The plan of Chandigarh shows principles of ñair 

drainageò in the city. The main streets are 

oriented according to the dominant winds, while 

a system of linear green spaces intersects the 

center of each large city block, allowing 

nighttime air drainage. 

Besides the influence on microclimate in urban 

areas, vegetation in cities is of great importance 

to provide indoor comfort. Trees create shade 

during the summer and thus protect buildings 

from overheating, while during the winter they 

allow the penetration of sunlight into the interior 

of buildings. 

6. CONCLUSIONS 

The continuing increase of energy 

consumption for air conditioning suggests a more 

profound examination of the urban environment. 

The city is not a simple set of mutually 

independent objects, but a ñcomplex mix of natural elements and the built environmentò. The 

 
Figure 7: Plan of Chandigarh with corridors 

of linear green areas for 

ñair drainageò of town blocks 
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interrelation of man-made structures and natural conditions determines the city microclimate. 

The main problem in the cities are urban heat  island, so it is necessary to consider 

the possibilities of elimination of their effect on urban climate. Thus, natural ventilation and 

cooling are priorities in urban areas.The position of the streets (urban canyons) in relation to the 

dominant wind directions contributes to the ventilation of cities, city blocks and passive 

ventilation of the buildings, while the presence of water and green areas in cities lowers the air 

temperature, etc.  

All of the abovementioned indicates that the construction of energy efficient buildings 

cannot be considered independently of the conditions of natural and artificial (built) 

environment. The aim is to consider all components (natural and built) during the process of 

planning, in order to emphasize their advantages and minimize their negative impacts. 

Applying the appropriate principles of urban planning in designing the physical 

structure of a city can significantly affect the improvement of climatic conditions in the city, thus 

affecting the indoor thermal comfort. All of this contributes to the reduction of effects of urban 

heat islands and reduction of energy consumption in buildings. 
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High density housing - a response to sustainable housing growth in the proces of town 

planning? 

Dr Ljiljana Vasilevska
1
 

Abstract 

This paper considers the ways of overcoming the impediments during the design and 

construction of high density residential areas, analyses the difficulties and challenges, and points 

out, through good practice examples, that high density housing can provide significant benefits 

for its beneficiaries, as well as for the local authorities and investors. Additionally, this paper 

provides recommendations related to the significance and principles of urban and architectural 

design of high density residential areas.  

Keywords: high density housing, urban design, benefits, recommendation 

1. Introduction  

Since industrialization, a series of social changes have witnessed decay of inner cities 

and later, of suburbs and sprawls, creating a large number of environmental and economic 

problems. The housing challenge demands for the increase of citiesô densities, bringing life back 

into the centers through concentrated programs of urban design and regeneration. 

Can we provide enough both affordable and attractive housing at locations where people 

want to live? Nowadays, construction of high density residential complexes represents more and 

more possible answer to this question, as well as the answer to the problems of (un)controlled 

expansion of cities and using high-quality agricultural soil, urban sprawls and decay of city 

central areas.  However, even though there are many good sides of construction, high density 

housing is regarded more as a problem than a possibility, causing controversy in professional 

circles and in the public, mostly due to the perception that high density housing brings lower 

quality of living. It is a fact that the scope of potential impediments in the process of urban 

planning and construction of high density residential areas, complexity of the process and 

diversity of interests and actors can create conflict situations, the result of which can be the 

construction of residential areas and settlements with low housing and living quality, which is 

proved by many examples from the past. Still, if the process of urban planning, design and 

1
   Dr Ljiljana Vasilevska, Associate Professor, Faculty of Civil Engineering and Architecture, 

University of Nis, Serbia, Aleksandra Medvedeva street. 14, e-mail: ljiljana.vasilevska@gaf.ni.ac.rs  

This paper is written as a part of research project of technological development 36042, Ministry of 

Science and Technology. 
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construction implies a set of coordinated activities which promote better design, sustainable 

development and larger involvement of the community, as well as if there is a consensus and 

partnership between the actors involved in the process- local authorities, public and private 

sector, investors, planers and designers- high density housing can provide better living 

conditions and become an efficient means of sustainable spatial, social and economic 

development of many cities.  

2. Definition and measures of high density housing 

The definition of density housing and its measurement is important, because different 

interpretations can lead to wildly varying urban design approaches. Density defines the number 

of people or households occupy an area of land, and it is usually expressed in terms of the 

number of habitable rooms (bedrooms, living rooms, dining rooms and large kitchens) or 

dwellings per hectare. In addition, it is now common to assess the density of housing 

development in terms of the number of people, bed spaces or even children accommodated
2
. The 

definition of net and gross density varies from state to state and country to country. 

High density housing is housing designed to hold significantly larger number of people 

than is typical for particular area of land in that particular region. There is no universal 

definition. There is usually a local definition in the zoning laws, such as more than 10 units 

(separate living quarters: apartments, townhouses, etc.) per acre, or over 60 dwellings per hectare 

and generally five-storey or more high, for example apartment buildings
3
. 

 For example, the UK government's planning measures
4
 encourage minimum densities 

of 30dph and maximum ones of 50dph (Poundbury, Dorchester, for example, Fig. 1). However, 

there are opinions (Munday, 2000) that this is a low threshold which addresses only the worst 

offenders: the Greenfield, semi-detached house builders. Potentially, it is possible to obtain much 

higher densities in good conditions and appropriate context, which requires more sophisticated 

planning and design approach linked to the location and tenure. In urban centers with good 

transport connections, the density of new homes could be significantly higher than 50dph 

(Canning Street, Liverpool, Fig. 3). Some historic parts of London reach 200dph, but their access 

to major parks, retail and entertainment facilities make such high density living both desirable 

and exciting. Other successful developments in London reach densities as high as 400 to 500dph 

(Baltimore Court on Vauxhall Bridge Road, Fig. 4). 

One thing is certain, there is no such thing as an optimum density, and density alone is 

not the key to successful housing. Many other factors contribute to this. Good urban and 

architectural design is one thing; the quality of housing management is another
5
.  

                        
 

2
 Density calculations become more complex in developments that contain a mix of housing and other uses, especially 

if different uses are on different floors of a building. In non-residential developments, the most commonly used 

measure is plot ratio, which compares the area of usable floor space to the total site area. Plot ratios are generally the 

most useful measure for developments containing a mix of uses. 
3
   apps.actpla.act.gov.au/spatialplan/6_glossary/index.htm 

4
   Planning Policy Guidance Note 3: Housing, 2000. 

5
   Munday, B.: Space invading, Society Guardian, 2002.  

Fig. 1. Poundbury, Dorchester 
Retro village built in a traditional style achieves a 

density of 34 homes per hectare. 

Fig. 2. Hulme Crescents, Manchester 
High density council housing built in the 1960s that had to be 

demolished because it proved so difficult to manage. 

http://www.google.com/url?url=http://apps.actpla.act.gov.au/spatialplan/6_glossary/index.htm&rct=j&sa=X&ei=rYe0TZ-ML9HzsgbKptngDA&ved=0CCwQngkwAA&q=High+density+housing&usg=AFQjCNFM6TB-OZ9SU-GDKIe8SI3KIlZc3A
http://society.guardian.co.uk/
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The area used to calculate density is generally the net site area. According to PPS3
6
, net 

site density includes only those areas that will be developed for housing and directly associated 

uses which includes: 1) access roads within the site, 2) private garden space, 3) car parking areas, 

4) incidental open space and landscaping, 5) childrenôs play areas. It excludes: 1) major 

distributor roads, 2) primary schools, 3) open spaces serving a wider area, and 4) significant 

landscape buffer strips. 

3. Percepcion of density 

Despite many public and policy debates and researches on the subject, there is still a 

profound wariness about high density housing because of its assumed association with high rise, 

which has a bad reputation. Many experts are reserved to the issue of additional expenses related 

to high density housing. Additionally, the public shows a certain dose of distrust to high density 

housing plans, especially to those referring to Brownfield locations- this distrust is mostly based 

upon the belief that a large number of tenants will cause overpopulation, reduce the quality of 

living and cause numerous problems in spatial organization and utilization, particularly of the 

parking space.  

Certainly, high-rise living brings with it a set of preconceptions and physical and social 

problems. Many of the tower block estates of the 1960s and 1970s proved to be social failures, 

with their monotonous, monumental forms and inadequate internal space standards. However, in 

these cases, the reason for failure is not only poor design and shoddy construction, but also 

inadequate management and maintenance of bad projects, especially in the number of people or 

units and high density housing (Power, 2005). But high-density living doesnôt have to mean 

high-rise towers ï it could mean relatively low-rise blocks of five or six-storey buildings with 

their own communal space and variety of layouts and built forms. Due to this, the same number 

of units can be accommodated in different spatial forms - towers, terraces or courtyards, which 

have different social impacts on their surroundings and residential communities. The compact 

city and intensive development does not necessarily imply high rise buildings
7
.  

                                                           
6
   Planning Policy Statement 3 (PPS3): Housing, Communities and Local Government, London, 2010.  

7
   London, for example, has achieved some of its highest residential densities in relatively low rise areas, while 

isolated; poorly designed tower blocks have not necessarily delivered high density or usable public space.  

Fig. 3. Canning Street, Liverpool 
These Georgian terraces close to the centre of 

Liverpool were originally designed as family 

houses. Some of the homes have now been 

subdivided into flats to provide a density of 

119 homes per hectare. 

Fig. 4. Baltimore Court, Vauxhall Bridge 

Road, London 
A new PRP-designed development for the 

Peabody Trust with a density of more than 400 

homes per hectare. 
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High density housing causes many concerns, as majority of people connect it with 

unpopular housing types. However, we often forget that high density housing also includes 

examples such as urban villages or historic picturesque towns- markets. Density itself does not 

appear to be an issue. The important fact is density of a specific site, in relation to its design, 

facilities and the general standards and behaviors in the neighborhood and the people who will 

live in the housing
8
.  

Davies (2005)
9
 gave advice on the type of accommodation that can be achieved at 

various densities. They suggest that on suburban sites net development densities of 250 habitable 

rooms per hectare (or approximately 59 dph) can be achieved with a mix of terrace and detached 

houses with gardens. On suburban sites offering a mix of terraced, semi-detached and detached 

houses with gardens, as well as apartments with a mix of private and communal open space, they 

suggest that densities can increase to between 300 and 400 hrh (c 115 dph).  

Tunstall (2005) believes that peopleôs perceptions of housing density are driven by 

design and other environmental clues, and can differ substantially from actual density figures. 

She concludes that density preferences are not a significant choice factor and comments: ''When 

choosing areas to live in, people were attracted by low crime rates, good health facilities, low 

cost of living, good shopping and good race relations,'' and, ''factors which were not necessarily 

related to density appeared to be the most important in their priorities, size of home, its design 

details, the quality of construction''. 

4. High density housing - benefits and impediments 

In the right circumstances, higher densities can produce a range of benefits such as: 1) 

increasing value, 2) convenient shops and services, 3) safer streets, 4) design for living, 5) 

energy conservation, 6) mixed communities and 7) sense of identity and place.  

''In many urban situations, medium rise, higher density buildings (of about 3-4 storey-

buildings) in general provide the optimum form which maximizes density whilst minimizing 

perceived intensity or overcrowding. They can also be designed to be attractive, energy efficient 

and have mixed use whilst: 1) reducing costs of land acquisition and site infrastructure, 2) 

avoiding costs of lifts and other services, 3) providing a robust form which allows changes in use 

over time, 4) forming terraces or low rise flats, the most cost effective building form in housing, 

5) increasing energy efficiency and the ability to be oriented for passive solar gain, 6) providing 

lifetime homes that can be readily adapted for the elderly or disabled.''
10

 Significant advantages 

of higher density can be much harder to see at first, and they become apparent when there are 

successful models which prove how good high density can be. 

On the other hand, there are many impediments to building higher density settlements 

such as: 1) distrust and conflict, 2) institutional inertia, 3) lack of capacity and 4) design 

challenges. Research shows that the biggest impediments to building higher density settlements 

for the local population are the following: concerns about the impact on traffic and parking, local 

residents who are not in favor, óout of characterô with the local area, concerns about the impact 

on local services (e.g. schools, hospitals), concerns about the lack of public spaces and playing 

areas within the settlements, associated with ''problem'' families, local councilors who are not in 

favor, perception that they are ugly and will reduce house prices for current residents
11

. 

                                                           
8
   In general, as density increases so does the need for intensive management to keep an area safe and clean. This 

increases revenue and capital costs, and is one reason why high density schemes can work for the well off, but for 

poorer people often fail (Hulme Crescents, Manchester, Fig. 2).
 
 

9
   Better Neighborhoods: Making Higher Density Work, Literature Review, Building for Life, 2005. 

10
 Better Neighborhoods: Making higher densities work, CABE (Commission for Architecture & the Built 

Environment), London, 2005. 
11

 Better Neighborhoods: Making higher densities work, CABE (Commission for Architecture & the Built 

Environment), London, 2005. 
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Table 1. High density and affordable housing - myths and facts 

Myths Facts 

High-density housing is affordable housing; 

affordable housing is high-density housing. 

Not all high density housing is affordable to 

low-income families. 

High-density and affordable housing will 

cause too much traffic. 

People who live in affordable housing own 

fewer cars and drive less. 

High-density development strains public 

services and infrastructure. 

Compact development offers greater 

efficiency in use of public services and 

infrastructure. 

People who live in high-density and 

affordable housing will not fit into my 

neighborhood. 

People who need affordable housing already 

live and work in your community. 

Affordable housing reduces property values. No study has ever shown that affordable 

housing settlements reduce property values.* 

Residents of affordable housing move too 

often to be stable community members. 

When rents are guaranteed to remain stable, 

tenants move less often. 

High-density and affordable housing 

undermine community character. 

New affordable and high-density housing can 

always be designed to fit into existing 

communities. 

High-density and affordable housing increase 

crime. 

The design and use of public spaces has a far 

more significant affect on crime than density 

or income levels. 

Source: Myth and facts About Affordable & High Density Housing, A Report by California 

Planning Roundtable California Department of Housing & Community Development, 2005.  

      * in California 

5. Recommendation and key principles 

Although there are many understandable differences between countries caused by 

specific institutional, systemic and planning framework, several common principles and 

recommendations can be identified.   

   
 

 
Fig. 5. Old Haymarket, Liverpool 
The redevelopment of this site has 

been described as a 'textbook approach 

to urban renewal', and earned the 

developer, Urban Splash, a RIBA 

Client of the Year Award in 2001. 

 

Fig. 6. Fulham Island, London 
Fulham Island is a Ã9.4m mixed use development on a 

tricky island site at the southern end of the North End 

Road market in West London. 
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Attractive and popular high density housing can be achieved when a number of interrelated 

factors are applied, including: 

- An overriding objective is to achieve long term sustainability; 

- A partnership approach is taken to town planning and implementation; 

- Adequate infrastructure exists or is provided; 

- Mixed tenure is included and is indistinguishable; 

- High quality design is achieved; 

- High design standards are agreed and funded; 

- An integrated approach is taken to providing high quality landscaping; 

- Residents are encouraged to respect their environment; 

- High standards of management and maintenance are in place; 

- Residents can generally choose where they live; 

- Internal space standards are generous; 

- Sufficient storage space is provided; 

- Adequate facilities for children of all ages are provided within the neighborhood; 

- Spacious balconies are provided where private gardens are not.  

- The reports based on the study of European cities
12

 recommend, inter alia: 

- All larger schemes are based on a masterplan which takes into consideration all relevant 

interest groups and the local authority has to depend largely on its planning powers to 

influence the masterplan, adequate resources are devoted to understanding the issues, 

preparing its case and ensuring that the requirements of all the actors are taken into 

account; 

- Masterplanning to create a sustainable neighborhood is balanced by greater architectural 

variety in detailed design for individual buildings; 

- An outline brief agreed for achieving successful high density housing that could be adapted 

to specific circumstances during masterplanning; 

- The importance of good masterplanning and maintenance is recognized as a critical factor 

in achieving successful high density schemes and is properly planned and considered at the 

masterplanning stage; 

                                                           
12 High Density Housing in Europe: Lessons for London PRP Architects for East Thames Housing Group, 2002. 

Fig. 7. Beaufort Court in Lillie Road, West London 

Beaufort Court was designed as a model of affordable housing. It is high density, energy efficient, and 

innovative in construction. The houses and flats range in size and are arranged in three blocks round a 

communal area. There is an all-weather sports court, with car parking underneath. 
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- There are responsive neighborhood services providing effective management support to 

residents where they cause nuisance to neighbors and do not behave within acceptable 

norms: 

- At the concept stage, the financial needs of implementing the above requirements are seen 

as an integral part of the brief; 

- For affordable housing, residents should show the desire to live in the accommodation and 

this is achieved through an appropriate choice-based letting system which allows an 

element of under-occupation and gives priority to existing social housing tenants; 

- There is an objective of achieving a balanced community related to the family size, income 

and employment status, which is supported by letting plans for the social rented housing; 

- Affordability must take account of both rent and service charges. Where service costs 

exceed affordable levels they must be subsidized.  

-  
Fig. 8. Angel Waterside, Islington, London 

An imaginative high density, mixed tenure, mixed use urban redevelopment of a former 

Brownfield site, which also creates an excellent new public amenity. 

 

    
 

 

Fig. 9. Adelaide Wharf, Hackney, London 

Adelaide Wharf is a redevelopment of a 

Brownfield site into high- density, high-quality 

housing within a largely residential area of 

Hackney. 

 
 
 
 
 
 
 
 
 
 
 
 



53 

   
Fig. 10. Hammarby Sjostad, Stockholm 

 

According to research based on eight case studies of high density housing association owned and 

managed schemes in London
13

, the key factors which are recommended for careful consideration 

when embarking upon high-density developments are: 1. density levels and location; 2. design 

and quality; 3. development costs; 4. allocation and occupancy; 5. management approaches, and 

6. working with residents and communities. Key points of the research are summarized below: 

- Successful high-density housing has four key factors - location and sense of a place, 

successful allocation policy and occupancy, successful management approach and good 

design; 

- Varying density across a site can resolve intensity of utilization problems; 

- High-density schemes should have letting plans as a matter of course; 

- Management is crucial to the success of high-density schemes; 

- High-density schemes have higher service charges and rents, especially in schemes 

developed in partnership with the private sector. This is particularly problematic for mixed 

tenure schemes; 

- Even at high densities generous sized personal outdoor space should be provided (i.e. 

through balconies); 

- Families can successfully live in high-density schemes under certain provisions:  

- ''Families can therefore live in high-density schemes, provided that serious consideration is 

given to housing families with children above ground level. Families should also ideally 

have their own access. é for family- only accommodation, 250 homes per hectare is 

probably the maximum  acceptable housing density. Amenities must be provided for 

children.''  

- ''éhigh-density living can be successful for all household types with any range of 

economic circumstances ï but only if it is high-quality living, facilitated by quality design 

and intensive management, supported by appropriate occupancy levels, procured through 

sensitive allocation policies.'' 

                                                           
13

 Capital Gains: Making High Density Housing Work in London Cope, Helen with Avebury International, for the 

London Housing Federation, 2002. 
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ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè 

ɺʠʥʦʛʨʘʜʦʚʘ ɸ.ʉ., ʇʨʝʜʩʝʜʘʪʝʣʴ ʧʨʘʚʣʝʥʠʷ ʆɸʆ ñʄʠʭʘʡʣʦʚʩʢʠʡ ʇʨʦʤʞʠʣʩʪʨʦʡʙʘʥʢò, 

ɿʘʩʣʫʞʝʥʥʳʡ ʵʢʦʥʦʤʠʩʪ ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ  ʧʨʠʚʦʜʠʪʩʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè ʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʠʟʥʝʩʘ ʙʘʥʢʦʤ ʩ ʮʝʣʴʶ 

ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʢʦʨʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʫʜʦʙʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʩʯʸʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʘʥʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: cʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ, ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹò, 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʷʪʠʷ ʚ ʙʘʥʢʝ. 

ʆʪʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ  ʢʦʤʤʝʨʯʝʩʢʠʡ ɹʘʥʢ çʄʠʭʘʡʣʦʚʩʢʠʡ 

ʇʨʦʤʞʠʣʩʪʨʦʡʙʘʥʢè (ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ɹʘʥʢʦʤ ʈʦʩʩʠʠ 

11 ʠʶʣʷ 1994 ʛʦʜʘ, ʠʤʝʝʪ ʣʠʮʝʥʟʠʶ ʥʘ ʩʦʚʝʨʰʝʥʠʝ  ɹʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʚ 

ʨʫʙʣʷʭ ʠ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ, ʣʠʮʝʥʟʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʨʳʥʢʘ ʮʝʥʥʳʭ 

ʙʫʤʘʛ, ʜʘʶʱʠʝ ʧʨʘʚʦ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʙʨʦʢʝʨʩʢʦʡ ʠ ʜʠʣʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇʨʦʤʞʠʣʩʪʨʦʡʙʘʥʢè ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ  ʩʪʨʘʪʝʛʠʠ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʢʘʧʠʪʘʣ, ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤʣʝʤʦʝ ʢʘʯʝʩʪʚʦ ʘʢʪʠʚʦʚ ʠ ʨʘʟʫʤʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʜʦʭʦʜʦʚ ʠ ʠʟʜʝʨʞʝʢ. ʕʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʚʦʟʤʦʞʝʥ ʫʤʝʨʝʥʥʳʡ ʨʦʩʪ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʀʟ 1008 ɹʘʥʢʦʚ ʈʦʩʩʠʠ ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè ʟʘʥʠʤʘʝʪ: 577 ʤʝʩʪʦ ʧʦ 

ʘʢʪʠʚʘʤ,  642 ʤʝʩʪʦ ʧʦ ʦʙʲʝʤʫ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ,  340 ʤʝʩʪʦ ʧʦ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ,  702 

ʤʝʩʪʦ ʧʦ ʚʢʣʘʜʘʤ, 605 ʤʝʩʪʦ ʧʦ ʢʘʧʠʪʘʣʫ ɹʘʥʢʘ.  

ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇʨʦʤʞʠʣʩʪʨʦʡʙʘʥʢè ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ɹʘʥʢ ʚ ʛʦʨʦʜʝ ʄʠʭʘʡʣʦʚʢʘ ʠ ʨʘʡʦʥʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʘʥʢ 

ʦʙʩʣʫʞʠʚʘʝʪ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʫʜʝʣʷʷ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ, ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. ʋʩʣʫʛʠ ɹʘʥʢʘ ʚʦʩʪʨʝʙʦʚʘʥʳ ʪʘʢʠʤʠ 

ʢʣʠʝʥʪʘʤʠ ʢʘʢ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè, ʆɸʆ çʉʂɸʀè,  ʆʆʆ çʉʝʙʨʷʢʦʚʩʢʠʡ 

ʤʘʩʣʦʟʘʚʦʜè, ʆʆʆ çɺʠʢʦè ʠ ʜʨʫʛʠʤʠ  ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʄʠʭʘʡʣʦʚʩʢʦʛʦ, ʂʫʤʳʣʞʝʥʩʢʦʛʦ, ʉʝʨʘʬʠʤʦʚʠʯʩʢʦʛʦ, ɸʣʝʢʩʝʝʚʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ. 

http://society.guardian.co.uk/
http://webarchive.nationalarchives.gov.uk/
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ʋʩʧʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɹʘʥʢʘ ʠ ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʠʤ ʢʣʠʝʥʪʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ, ʤʦʞʝʪ ʣʠ ɹʘʥʢ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʩʝ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʙʘʥʢʦʚʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ, ʚ ʩʦʩʪʦʷʥʠʠ ʣʠ ʦʥ ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ 

ʢʘʞʜʦʤʫ ʢʣʠʝʥʪʫ.    

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ɹʘʥʢʦʤ ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʨʘʩʰʠʨʝʥʠʶ 

ʟʦʥʳ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʛ. ʄʦʩʢʚʝ.  

- ʇʨʦʜʦʣʞʘʝʪ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆɸʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè, ʚʥʫʪʨʝʥʥʝʝ 
ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ - ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʬʠʩ ɹʘʥʢʘ.  

- ʉ 17 ʥʦʷʙʨʷ 2008 ʛʦʜʘ ʧʨʠʩʪʫʧʠʣ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ ʬʠʣʠʘʣ 

ɹʘʥʢʘ ʚ ʛ. ʄʦʩʢʚʝ.  

- ʉ 7 ʜʝʢʘʙʨʷ 2009 ʛʦʜʘ ʜʝʡʩʪʚʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʬʠʩ ʚ ʛ. ɺʦʣʛʦʛʨʘʜʝ.  

- ɼʣʷ ʫʜʦʙʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʚ ʠʶʥʝ 2010 ʛʦʜʘ ʦʪʢʨʳʪʘ ʦʧʝʨʘʮʠʦʥʥʘʷ ʢʘʩʩʘ ʚʥʝ ʢʘʩʩʦʚʦʛʦ 
ʫʟʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʟʜʘʥʠʠ ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ 

ʛ. ʄʠʭʘʡʣʦʚʢʘ. 

- ʉ ʩʝʥʪʷʙʨʷ 2010 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻɸʀ ʚ ʛ. ʄʠʭʘʡʣʦʚʢʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʪʝʨʤʠʥʘʣ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʡ ɹʘʥʢʦʤ ʜʣʷ ʧʨʠʝʤʘ ʧʣʘʪʝʞʝʡ. 

- ʉ ʠʶʥʷ 2010 ʛʦʜʘ ʚ ʨʷʜʝ ʪʦʯʝʢ ʛ. ʄʦʩʢʚʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 25 ʪʝʨʤʠʥʘʣʦʚ ʧʦ ʦʧʣʘʪʝ 
ʫʩʣʫʛ. 

ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʚʦʜʠʪ ʧʦʣʠʪʠʢʫ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʢʨʳʪʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ. ɹʘʥʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʢʨʳʪʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʝʤ ʬʠʥʘʥʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʙ ʘʬʬʠʣʠʨʦʚʘʥʥʳʭ ʣʠʮʘʭ, ʨʘʟʤʝʱʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʠʮʘʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ 

ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ɹʘʥʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ  ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ɹʘʥʢʘ ʈʦʩʩʠʠ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʬʠʥʘʥʩʦʚʳʤ ʨʳʥʢʘʤ. 

ɺ ʮʝʣʷʭ ʩʦʙʣʶʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ɹʘʥʢʦʤ ʈʦʩʩʠʠ  ʧʦʨʷʜʢʘ ʨʘʩʢʨʳʪʠʷ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʤʫ ʢʨʫʛʫ ʣʠʮ ʠʥʬʦʨʤʘʮʠʠ ʦ ʣʠʮʘʭ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ (ʧʨʷʤʦʝ 

ʠʣʠ ʢʦʩʚʝʥʥʦʝ) ʚʣʠʷʥʠʝ ʥʘ ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ɹʘʥʢʘ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʝʰʝʥʠʷ ʉʦʚʝʪʘ  ʜʠʨʝʢʪʦʨʦʚ, ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇʨʦʤʞʠʣʩʪʨʦʡʙʘʥʢè  

ʨʘʩʢʨʳʚʘʝʪ ʥʘ ʩʘʡʪʝ  ɹʘʥʢʘ ʈʦʩʩʠʠ ʠ ʩʚʦʝʤ ʩʘʡʪʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʪʨʝʙʫʝʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. 

ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ  ɹʘʥʢʘ ʜʝʡʩʪʚʫʝʪ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʨʘʩʢʨʳʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ɹʘʥʢʝ ʩ ʮʝʣʴʶ ʩʚʦʙʦʜʥʦʛʦ ʠ ʥʝʦʙʨʝʤʝʥʠʪʝʣʴʥʦʛʦ  ʜʦʩʪʫʧʘ ʢ 

ʨʘʩʢʨʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɹʘʥʢ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʫ ʥʘʜ ʧʦʚʳʰʝʥʠʝʤ ʦʪʢʨʳʪʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʣʷ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. 

ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʋʚʘʞʝʥʠʝ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʘʢʮʠʦʥʝʨʦʚ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʘʢʝʪʘ ʘʢʮʠʡ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɹʘʥʢʘ, ʝʛʦ 

ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ 

ʇɾʉɹè ʦʧʨʝʜʝʣʷʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʧʝʮʠʬʠʢʝ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʣʠʝʥʪʦʚ. ʀʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ, ɹʘʥʢ 

ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʧʣʘʥʦʤʝʨʥʦʝ ʨʘʟʚʠʪʠʝ ʜʚʫʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʘʥʢʦʚʩʢʦʛʦ 

ʙʠʟʥʝʩʘ: ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʠ ʨʦʟʥʠʯʥʦʛʦ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ, ʨʘʩʰʠʨʷʷ ʢʨʫʛ ʧʨʦʚʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ.  
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚ 2011 ʛʦʜʫ ʙʘʥʢ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʜʫʢʪʳ ʠ 

ʫʩʣʫʛʠ: 

¶ ʦʪʢʨʳʪʠʝ ʠ ʚʝʜʝʥʠʝ ʩʯʝʪʦʚ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʨʫʙʣʷʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʚʘʣʶʪʘʭ, ʨʘʩʯʝʪʥʦ-ʢʘʩʩʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʯʘʩʪʥʳʭ ʣʠʮ;  

¶ ʦʙʩʣʫʞʠʚʘʥʠʝ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʢʣʠʝʥʪʦʚ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʬʫʥʢʮʠʡ 

ʘʛʝʥʪʘ ʚʘʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ; 

¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʚʝʨʩʠʦʥʥʳʭ ʠ ʚʘʣʶʪʦʦʙʤʝʥʥʳʭ ʦʧʝʨʘʮʠʡ; 

¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʥʝʞʥʳʭ ʧʝʨʝʚʦʜʦʚ ʙʝʟ ʦʪʢʨʳʪʠʷ ʩʯʝʪʘ, ʚ ʪ.ʯ. ʚ ʩʯʝʪ ʦʧʣʘʪʳ 
ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʧʝʨʝʚʦʜʦʚ ʧʦ ʩʠʩʪʝʤʘʤ çWestern Unionè, çʄʠʛʦʤè, 

çɿʦʣʦʪʘʷ ʂʦʨʦʥʘè ʠ ʜʨ.;  

¶ ʢʨʝʜʠʪʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʯʘʩʪʥʳʭ ʣʠʮ;  

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʙʘʥʢʦʚʩʢʠʭ ʛʘʨʘʥʪʠʡ; 

¶ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘ ʨʳʥʢʝ ʤʝʞʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ; 

¶ ʢʫʧʣʷ-ʧʨʦʜʘʞʘ ʚʝʢʩʝʣʝʡ; 

¶ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʢʣʠʝʥʪʦʚ ʧʦ ʚʩʝʤ ʚʦʧʨʦʩʘʤ, ʢʘʩʘʶʱʠʤʩʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɹʘʥʢʘ. 

 

ʅʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʝʪʩʷ ɹʘʥʢʦʤ ʥʘ 2011 ʛʦʜ 

¶ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʜʦʭʦʜʦʚ ʢʦʤʠʩʩʠʦʥʥʳʭ (ʙʝʟʨʠʩʢʦʚʳʭ) ʦʧʝʨʘʮʠʡ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʠʭ 
ʪʠʧʦʚ ʠ ʨʘʩʰʠʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʨʫʛʘ ʢʣʠʝʥʪʫʨʳ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʪʨʘʛʝʥʪʦʚ ʥʘ ʤʝʞʙʘʥʢʦʚʩʢʦʤ ʨʳʥʢʝ, ʥʘʨʘʱʠʚʘʥʠʝ ʦʙʲʝʤʦʚ 

ʤʝʞʙʘʥʢʦʚʩʢʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ; 

¶ ʧʨʠʚʝʜʝʥʠʝ ʙʘʥʢʘ ʢ ʩʪʘʥʜʘʨʪʘʤ ɹʘʥʢʘ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ;  

¶ ʨʝʘʣʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʇʝʥʩʠʦʥʥʳʤ ʌʦʥʜʦʤ ʈʦʩʩʠʠ ʧʨʦʝʢʪʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʧʣʘʪʳ 
ʧʝʥʩʠʡ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʦʙʠʡ; 

¶ ʦʪʢʨʳʪʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʬʠʩʘ ʚ ʛ. ʄʦʩʢʚʝ;  

¶ ʚʳʭʦʜ ʥʘ ʨʳʥʦʢ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ; 

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, ʜʦʨʘʙʦʪʢʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʫʯʝʪʘ ʦʪʜʝʣʴʥʳʭ ʙʘʥʢʦʚʩʢʠʭ 

ʦʧʝʨʘʮʠʡ.  

ʆʙʩʣʫʞʠʚʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɹʘʥʢʘ. ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ɹʘʥʢʦʤ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ, ʚ 

ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʨʘʩʯʝʪʥʦ-ʢʘʩʩʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʠ 

ʢʨʝʜʠʪʦʚʘʥʠʝ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʨʘʟʤʝʱʝʥʠʝ ʚʨʝʤʝʥʥʦ ʩʚʦʙʦʜʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 

ʜʝʧʦʟʠʪʘʭ ʠ ʜʨ.  

ʈʘʟʚʠʪʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʠʟʥʝʩʘ ɹʘʥʢʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ 

ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʠ ʦʩʥʦʚʘʥʦ ʥʘ ʩʦʙʣʶʜʝʥʠʠ ʙʘʣʘʥʩʘ 

ʠʥʪʝʨʝʩʦʚ ʂʣʠʝʥʪʘ ʠ ɹʘʥʢʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʙʝʟʫʩʣʦʚʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʚʟʘʠʤʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʚʟʘʠʤʥʦʤ ʫʚʘʞʝʥʠʠ ʠ 

ʜʦʚʝʨʠʠ. 

ʈʘʟʚʠʪʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʠʟʥʝʩʘ ʙʘʥʢʘ ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʥʘ ʩʦʭʨʘʥʝʥʠʠ 

ʣʦʷʣʴʥʦʩʪʠ ʠʤʝʶʱʝʛʦʩʷ ʢʨʫʛʘ ʢʣʠʝʥʪʦʚ, ʧʨʠʚʣʝʯʝʥʠʠ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʦʚʳʭ ʮʝʣʝʚʳʭ 

ʛʨʫʧʧ ʢʣʠʝʥʪʦʚ, ʧʦʜʜʝʨʞʘʥʠʷ ʩ ʥʠʤʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʚʟʘʠʤʦʚʳʛʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ɺ ʦʩʥʦʚʫ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʦʯʝʪʘʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʩ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ.  

ʉ ʫʯʸʪʦʤ ʩʧʝʮʠʬʠʢʠ ʙʠʟʥʝʩʘ ʢʣʠʝʥʪʘ ʠ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥʘ ʣʠʥʝʡʢʘ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʢʝʪʦʚ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, 

ʮʝʥʘ ʢʦʪʦʨʳʭ ʜʣʷ ʢʣʠʝʥʪʘ ʦʢʘʞʝʪʩʷ ʙʦʣʝʝ ʚʳʛʦʜʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʫʧʢʦʡ ʢʘʞʜʦʡ 

ʫʩʣʫʛʠ ʚ ʦʪʜʝʣʴʥʦʩʪʠ.  
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ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʠʟʥʝʩʘ ʙʘʥʢʦʤ ʙʫʜʝʪ ʫʜʝʣʝʥʦ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʯʝʨʝʟ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʝʮʝʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ - 

ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʯʸʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʘʥʢʘ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦ 

ʩʧʝʢʪʨʫ ʠ ʢʘʯʝʩʪʚʫ ʫʩʣʫʛ  ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʙʘʥʢʘ, ʝʛʦ ʢʦʥʢʫʨʝʥʪʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ. 

ɹʘʥʢ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪʦʚ, ʚʢʣʶʯʘʶʱʝʡ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʦʪʚʝʯʘʶʱʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

ɺ 2011 ʛʦʜʫ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ ʢʘʢ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ ʨʳʥʢʘʭ ʄɹʂ, ʧʨʠ ʵʪʦʤ ʧʨʠʜʝʨʞʠʚʘʷʩʴ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʫʜʝʣʷʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʪʨʘʛʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʤʝʱʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʜʝʧʦʟʠʪʳ ʎɹ ʈʦʩʩʠʠ. 

ɹʘʥʢ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ  ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʢʦʥʪʘʢʪʦʚ ʩ ʙʘʥʢʦʚʩʢʠʤʠ 

ʠ ʥʝʙʘʥʢʦʚʩʢʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. ʂʘʩʘʪʝʣʴʥʦ ʤʝʞʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ, ɹʘʥʢ ʧʣʘʥʠʨʫʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʙʘʥʢʦʚ-ʧʘʨʪʥʝʨʦʚ ʧʦ ʩʜʝʣʢʘʤ ʄɹʂ. 

ʂʘʩʘʪʝʣʴʥʦ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ɹʘʥʢ ʧʣʘʥʠʨʫʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʯʠʩʣʦ 

ʙʘʥʢʦʚ-ʧʘʨʪʥʝʨʦʚ ʧʦ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʤ ʨʘʩʯʝʪʘʤ. ʇʨʠ ʵʪʦʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʣʘʥʠʨʫʝʪʩʷ 

ʩʦʙʣʶʜʘʪʴ ʧʨʠʥʮʠʧ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ.  

ʇʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʪʥʝʨʩʢʠʝ ʩʚʷʟʠ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ  ʥʝʙʘʥʢʦʚʩʢʦʛʦ 

ʩʝʢʪʦʨʘ, ʦʩʦʙʝʥʥʦ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʫʩʣʫʛʘʤʠ: 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ, ʩʪʨʘʭʦʚʳʤʠ, ʢʦʥʩʘʣʪʠʥʛʦʚʳʤʠ, ʦʮʝʥʦʯʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. ʇʦ ʥʘʰʝʤʫ 

ʫʙʝʞʜʝʥʠʶ, ʪʘʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʦʣʝʟʥʦ ʢʘʢ ʚ ʨʘʤʢʘʭ  ʠʜʝʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʘ (ʚʦʟʤʦʞʥʳ ʧʨʦʛʨʘʤʤʳ   ʚʟʘʠʤʦʨʝʢʦʤʝʥʜʘʮʠʡ ʢʣʠʝʥʪʘʤ), ʪʘʢ ʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʘʤʦʛʦ ɹʘʥʢʘ. 

ʆʩʥʦʚʥʳʤʠ ʨʳʥʦʯʥʳʤʠ ʮʝʣʷʤʠ ɹʘʥʢʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʂʨʝʜʠʪʦʚʘʥʠʝè ʥʘ 2011ʛ. 

ʷʚʣʷʶʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʠʪʦʛʘʤ ʛʦʜʘ, ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʣʠʢʚʠʜʥʦʩʪʠ ʘʢʪʠʚʦʚ ʠ ʥʘʜʝʞʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠʥʮʠʧ ʨʘʟʫʤʥʦʡ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʟʘʝʤʱʠʢʦʚ ʩ ʫʯʝʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ɹʘʥʢ ʙʫʜʝʪ ʧʨʝʜʣʘʛʘʪʴ ʂʣʠʝʥʪʘʤ ʢʦʤʧʣʝʢʩʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʢʨʝʜʠʪʦʚʘʥʠʷ.  ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ 

ʨʘʟʚʠʪʠʶ ʦʪʥʦʰʝʥʠʡ ʩ ʩʫʙʲʝʢʪʘʤʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ.  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʝʡ 

ʚʝʣʠʯʠʥʦʡ, ʘ ʪʘʢʞʝ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʠ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝʤ, ɹʘʥʢ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʫʩʣʫʛʠ ʤʘʣʦʤʫ ʠ ʩʨʝʜʥʝʤʫ ʙʠʟʥʝʩʫ ʠ ʬʠʟʠʯʝʩʢʠʤ 

ʣʠʮʘʤ.   

ɼʦʩʪʠʞʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʙʘʥʢʘ ʥʘ ʨʳʥʢʝ ʨʦʟʥʠʯʥʳʭ ʫʩʣʫʛ ʙʫʜʝʪ 

ʜʦʩʪʠʛʘʪʴʩʷ ʟʘ ʩʯʸʪ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, 

ʧʦʣʥʦʪʳ ʧʨʦʜʫʢʪʦʚʦʛʦ ʨʷʜʘ, ʧʨʠʙʣʠʞʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʘʥʢʘ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʝʛʦ 

ʫʩʣʫʛ. 

ʈʝʘʣʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʩ ʇʝʥʩʠʦʥʥʳʤ ʬʦʥʜʦʤ ʈʦʩʩʠʠ ʧʨʦʝʢʪʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʚʳʧʣʘʪʳ ʧʝʥʩʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʦʙʠʡ ʯʝʨʝʟ ʦʬʠʩʳ ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè. 

ʅʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʝʨʝʛʦʚʦʨʳ ʚʝʜʫʪʩʷ ʩ ʇʝʥʩʠʦʥʥʳʤ ʬʦʥʜʦʤ ʈʌ ʧʦ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 4 ʢʚ. 2010ʛ. ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʧʨʠʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʙʘʥʢ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʟʥʘʚʘʝʤʦʩʪʴ 

ʙʘʥʢʘ, ʪ.ʝ. ʩʢʨʳʪʘʷ ʨʝʢʣʘʤʘ ʙʘʥʢʘ. 

ɺ 2011ʛ. ɹʘʥʢ ʥʘʤʝʨʝʥ ʫʚʝʣʠʯʠʚʘʪʴ ʦʙʲʝʤʳ ʧʨʠʚʣʝʯʝʥʠʷ ʜʝʧʦʟʠʪʦʚ ʬʠʟʠʯʝʩʢʠʭ 

ʣʠʮ, ʩʦʙʣʶʜʘʷ ʙʘʣʘʥʩ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʘʟʤʝʱʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʧʦʣʠʪʠʢʦʡ ʎɹ 

ʧʦ ʜʝʧʦʟʠʪʘʤ ʬʠʟ. ʣʠʮ. ʉʪʘʚʢʠ ɹʘʥʢʘ ʧʦ ʚʢʣʘʜʘʤ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʝʩʴʤʘ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ ʧʨʦʜʫʢʪʦʚʘʷ ʣʠʥʝʡʢʘ ʧʨʠ ʮʝʣʝʚʦʡ 
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ʨʝʢʣʘʤʥʦʡ ʧʦʜʜʝʨʞʢʝ, ʥʘʨʘʙʦʪʘʥʥʳʡ ʠʤʠʜʞ ʙʘʥʢʘ, ʠʤʝʶʪʩʷ  ʚʩʝ ʰʘʥʩʳ ʥʘ ʘʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʚʠʜʘ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʅʘ ʨʳʥʢʝ ʜʝʥʝʞʥʳʭ ʧʝʨʝʚʦʜʦʚ ɹʘʥʢ ʧʣʘʥʠʨʫʝʪ ʩʦʭʨʘʥʠʪʴ ʘʢʪʠʚʥʫʶ ʧʦʟʠʮʠʶ ʟʘ 

ʩʯʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʦʡ ʫʩʣʫʛʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʩʫʪʩʪʚʠʷ, ʟʘ ʩʯʝʪ ʚʳʭʦʜʘ ʥʘ 

ʥʦʚʳʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ çʧʝʨʝʚʦʜʳ ʜʣʷ ʞʠʟʥʠè, ʟʘ ʩʯʝʪ ʩʦʭʨʘʥʝʥʠʷ ʠʤʝʶʱʝʡʩʷ ʢʣʠʝʥʪʩʢʦʡ 

ʙʘʟʳ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè ʧʣʘʥʠʨʫʝʪ 

ʚʥʝʜʨʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ ʧʦ ʵʤʠʩʩʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ. ɼʘʥʥʘʷ ʫʩʣʫʛʘ ʚʦʩʪʨʝʙʦʚʘʥʘ ʢʣʠʝʥʪʘʤʠ ʣʶʙʦʡ 

ʢʘʪʝʛʦʨʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʤʝʨʘ ʜʦʭʦʜʦʚ, ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ.  

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʪʝʡ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʩʦʥʘʣʘ. ʇʦ ʦʮʝʥʢʝ ʵʢʩʧʝʨʪʦʚ, ʝʩʣʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʡ 

ʬʠʣʠʘʣʴʥʦʡ ʩʝʪʠ ʚ ʈʦʩʩʠʠ ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ ʯʝʪʳʨʝʭ-ʧʷʪʠ ʣʝʪ, ʪʦ ʥʘ ʩʦʟʜʘʥʠʝ ʨʘʟʚʝʨʥʫʪʦʡ 

çʧʘʫʪʠʥʳè ʙʘʥʢʦʤʘʪʦʚ ʫʭʦʜʠʪ ʛʦʜ-ʜʚʘ. ʋʯʠʪʳʚʘʷ ʫʨʦʚʝʥʴ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʘʥʢʦʤʘʪʘ, ʝʛʦ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʤʠʥʠ-ʦʬʠʩ. ʈʘʟʚʠʪʠʝ ʩʝʪʠ 

ʙʘʥʢʦʤʘʪʦʚ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʙʘʥʢʘ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʬʠʟʠʯʝʩʢʠʭ 

ʣʠʮ ʚ ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ. 

ɹʘʥʢ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʠ ʣʠʯʥʦʩʪʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. ɼʣʷ ʮʝʣʝʡ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʣʘʥʠʨʫʝʪʩʷ 

ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʝʱʝʥʠʷ  ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʝʤʠʥʘʨʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʪʜʝʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʙʘʥʢʦʚʩʢʦʛʦ ʙʠʟʥʝʩʘ ʠ ʩʤʝʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʢʫʧʢʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʟʜʘʥʠʷʤʠ ʠ ʜʨʫʛʠʤʠ ʢʘʥʘʣʘʤʠ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʨʝʛʫʣʷʨʥʳʝ ʥʦʚʦʩʪʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʨʘʩʩʳʣʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʘʡʪʦʚ). ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʪʘʢʠʝ ʧʨʦʩʪʳʝ ʠ 

ʦʯʝʚʠʜʥʳʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè ʥʘʤʝʨʝʥ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʘʪʪʝʩʪʘʮʠʦʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʩʦʙʝʥʥʦ 

ʟʘʥʠʤʘʶʱʠʭ ʢʣʶʯʝʚʳʝ   ʧʦʟʠʮʠʠ ʠ ʨʘʙʦʪʘʶʱʠʭ ʩ ʢʣʠʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʫʝʪ ʫʜʝʣʷʪʴ 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʚʝʜʦʤʩʪʚʝʥʥʳʤ ʘʪʪʝʩʪʘʮʠʷʤ (ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʪʘʢ ʠ ʨʝʢʦʤʝʥʜʫʝʤʳʤ). 

ʇʦʩʣʝʜʥʝʝ ʢʘʩʘʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ  ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ, ʧʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʣʝʛʘʣʠʟʘʮʠʠ ʜʦʭʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ, ʠ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ 

ʫʯʝʪʫ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ɹʘʥʢ ʧʣʘʥʠʨʫʝʪ ʚʝʩʴʤʘ ʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʤʫ ʫʨʦʚʥʶ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʝ ʜʦʧʫʩʢʘʷ ʥʘʭʦʞʜʝʥʠʷ ʩʨʝʜʠ ʧʝʨʩʦʥʘʣʘ 

ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʣʶʜʝʡ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠ/ʠʣʠ ʣʠʯʥʦʩʪʥʳʤ 

ʢʘʯʝʩʪʚʘʤ ʚʦʟʣʘʛʘʝʤʳʤ  ʥʘ ʥʠʭ ʟʘʜʘʯʘʤ. 

ɹʘʥʢ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʦʜʠʥ 

ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ ʥʘ ʨʳʥʢʝ. ɺʥʝʜʨʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʟʚʘʥʳ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʣʠʝʥʪʘʤ ʫʩʣʫʛ, ʧʦʚʳʰʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʩʥʠʞʝʥʠʠ ʨʠʩʢʦʚ ʠ ʟʘʪʨʘʪ, 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʆɸʆ ʂɹ çʄʠʭʘʡʣʦʚʩʢʠʡ ʇɾʉɹè ʩʪʨʝʤʠʪʩʷ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ  

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʦʙʱʝʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʧʝʨʩʦʥʘʣʘ. ʕʪʦ  

ʧʦʟʚʦʣʠʪ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʦʜʠʪʴ ʧʦʣʠʪʠʢʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʨʦʩʪ ʜʦʭʦʜʥʦʩʪʠ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʩʦʭʨʘʥʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʪʝʤʧʦʚ ʨʦʩʪʘ ʧʦ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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Abstract 

In present article it is executed quantum chemical calculation of difference molecules 

system.In final calculation,it is execute test  propuse of general alhoritm of nanotechnologes 

quantum chemistry. 

Keywords. Quantum chemical calculation. Methods AB INITIO and MNDO, 

nanotechnologes quantum chemistry, general alhoritm 

Introduction.  

In monographies are presented quantum chemical calculations by one of the best 

methods ɸɺ INITIO and MNDO chemical compounds which are synthesised or are opened or 

with which Nobel prize winners (vitamins A, ɺ2, E-Nobel prize 1937 worked., P.Karrer, 

penicillin-Nobel Prize 1945 Etc.) . It is shown that an ultimate goal of such calculations is not 

simply reception of the optimised structures of these connections and studying of their properties 

on nanolevel as diapason  researches of these connections is in region from 10 to 100 nanometers 

, and working out nanotechnology  (as one of the most perspective methods of researches of 

modern applied quantum chemistry) search of new more effective chemical compounds 

(vitamins, penicillin, catalysts, oxidizers and other classes of connections) which is based on 

long-term fundamental theoretical and experimental researches in these fields of knowledge. On 

an example of workings out of algorithms nanotechnology  search of new more effective 

catalysts kationic  to polymerisation olefins  and oxidizers various fuels  where authors offer the 

whole family nanotechnology  to applied quantum chemistry it is proved that such 

nanotechnology have the right on life  so them as an end result can be, for example, 

highselectivnical catalysts depolymerization of the polyisobutilen which application, conducts to 

reception of obvious economic benefit. 

Moreover, purely fundamental problem where in parallel dares, on the basis of the 

analysis existing now theoretical and experimental researches the general algorithm 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ is offered to applied quantum chemistry of search of new more effective 

chemical compounds, as homogeneous, so heterogeneous molecular systems.Finally, authors 

make bold to become directors of problems of the future 1000 and 1000 theses for a doctor's 

degree in the field of the applied quantum chemistry, connected with working out 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ search of more effective chemical compounds for various classes molecular 

systems. 

Authors thank doc.A Fedunov R. G (VolgGu, Volgograd), executed quantum chemical  

calculations by method AB INITIO of oxidizers various ʪʦʧʣʠʚ and the pupils: Dmitriev V. Yu. 

and Andreev D.S. for calculations of the various models synthesised by Nobel prize winners 

(methods AB INITIO and MNDO) 
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Foreword. 

For the last more than hundred years of existence of the Nobel Prize in chemistry its 

winners became more than hundred persons 

1.  Alder, Kurt, the Nobel Prize winner in chemistry  

2.  Anfinsen, Christian, the Nobel Prize winner in chemistry  

3.  Arrhenius, Svante, the Nobel Prize winner on chemistry   

4.  Aston, Frensis william, the Nobel Prize winner in chemistry  

5.  ɺaeyer, Adolf a background, the Nobel Prize winner in chemistry  

6.  Barton, Derek, the Nobel Prize winner in chemistry  

7.  Berg, the floor, the Nobel Prize winner in chemistry  

8.  Bergius, Fridrih, the Nobel Prize winner in chemistry  

9.  Bosch, Charles, the Nobel Prize winner in chemistry  

10.  Brown, Herbert ch, the Nobel Prize winner in chemistry  

11.  Butenandt, Adolf, the Nobel Prize winner in chemistry  

12.  Buchner, Edward, the Nobel Prize winner in chemistry  

13.  Wallach, Otto, the Nobel Prize winner in chemistry  

14. Vant-goff, jacob, the Nobel Prize winner in chemistry  

15. Verner Werner, alfred, the Nobel Prize winner in chemistry  

16.  Wieland, Henry, the Nobel Prize winner in chemistry  

17.  Willstatter, Rihard, the Nobel Prize winner in chemistry  

18.  Windaus, Adolf, the Nobel Prize winner in chemistry  

19.  Virtanen, Artturi, the Nobel Prize winner in chemistry 

20.  Wittig, George, the Nobel Prize winner in chemistry  

21.  Woodward., the Nobel Prize winner in chemistry  

22.  Haber, Frits, the Nobel Prize winner in chemistry  

23. Ghana Hahn, Otto, the Nobel Prize winner in chemistry  

24. Garden Harden, Arthur, the Nobel Prize winner in chemistry  

25. Gay rovsky Heyrovsky, Yaroslav, the Nobel Prize winner in chemistry  

26. Gilbert, Wolter, the Nobel Prize winner in chemistry  

27.  Grignard, Victor, the Nobel Prize winner in chemistry  

28.  Debye, Peter, the Nobel Prize winner in chemistry  

29.  Giauque, William , the Nobel Prize winner in chemistry  

30.  Diels, Otto, the Nobel Prize winner in chemistry 

31. Dju Vino du Vigneaud, Vincent, the Nobel Prize winner in chemistry  

32.  Joliot, Frederik, the Nobel Prize winner in chemistry  

33. Zholio-kjuri Joliot-curie, Iren, the Nobel Prize winner in chemistry  

34.  Zsigmondy, Rihard, the Nobel Prize winner in chemistry  

35.  Calvin, the Nobel Prize winner in chemistry  

36. Charles Karle, Dzherom, the Nobel Prize winner in chemistry  

37.  Karrer, Paul, the Nobel Prize winner in chemistry  

38.  Kendrew, John ʢ, the Nobel Prize winner in chemistry  

39.  Klug, Aaron, the Nobel Prize winner in chemistry  

40.  Cornforth, John ʫ, the Nobel Prize winner in chemistry  

41.  Kuhn, Rihard, the Nobel Prize winner in chemistry  

42.  Leloir, Luis, the Nobel Prize winner in chemistry  

43.  Langmuir, Irving, the Nobel Prize winner on ʭʠʤʠ  

44.      Whether Lee, Jan, the Nobel Prize winner in chemistry  

45.  Libby, Uillard , the Nobel Prize winner in chemistry  

46.  Lipscomb, William, the Nobel Prize winner in chemistry  

47. Macmillan, Edvin, the Nobel Prize winner in chemistry  

48.  Mulliken, Robert, the Nobel Prize winner in chemistry  
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49. Martin, Archer, the Nobel Prize winner in chemistry  

50.  Merrifield, R.Bruce, the Nobel Prize winner in chemistry  

51. Mitchell, Peter, the Nobel Prize winner in chemistry  

52.  Moissan, Anri, the Nobel Prize winner in chemistry  

53. ʅepʥst, Walter, the Nobel Prize winner in chemistry  

54. ʅʘttʘ, Dzhulio, the Nobel Prize winner in chemistry  

55.  Norrish, Ronald, the Nobel Prize winner in chemistry  

56.  Northrop, John, the Nobel Prize winner in chemistry  

57.  Onsager, Lars, the Nobel Prize winner in chemistry  

58.  Ostwald, Wilhelm, the Nobel Prize winner in chemistry 

59.  Perutz, Max, the Nobel Prize winner in chemistry  

60.  Polanyi, John, the Nobel Prize winner in chemistry  

61.  Pauling, Lajnus, the Nobel Prize winner in chemistry  

62. Malt Liquor Porter, George, the Nobel Prize winner in chemistry  

63.  Pregl, Frits, the Nobel Prize winner in chemistry  

64.  Prelog, Vladimir, the Nobel Prize winner in chemistry  

65. Prigozhin, Ilja, the Nobel Prize winner in chemistry  

66.  Ramsay, William, the Nobel Prize winner in chemistry  

67.  Rutherford, Ernest, the Nobel Prize winner in chemistry  

68. Richards, Teodor, the Nobel Prize winner on ʭʠʤʠ  

69. Robinson, Robert, the Nobel Prize winner in chemistry  

70.  Ruzicka, leopold, the Nobel Prize winner on ʭʠʤʠ  

71.  Sabatier, Pol, the Nobel Prize winner in chemistry  

72.  Sumner, James, the Nobel Prize winner in chemistry  

73.  Svedberg, Teodor, the Nobel Prize winner in chemistry  

74. Simeons, Nikolay, the Nobel Prize winner in chemistry  

75.  Sanger, Frederik, the Nobel Prize winner in chemistry  

76.  Seaborg, Glenn, the Nobel Prize winner in chemistry  

77. Synge, Richard, the Nobel Prize winner in chemistry  

78.  Soddy, Frederik, the Nobel Prize winner in chemistry  

79.  Stein, William , the Nobel Prize winner in chemistry  

80. Stanley, Uendell, the Nobel Prize winner in chemistry  

81.  Taube, Henry, the Nobel Prize winner in chemistry  

82.  Tiselius, Arne, the Nobel Prize winner in chemistry  

83. Todd, Alexander, the Nobel Prize winner in chemistry  

84. Wilkinson, Dzhefri, the Nobel Prize winner in chemistry  

85. Fisher, Hans, the Nobel Prize winner in chemistry  

86. Fisher, Emil, the Nobel Prize winner in chemistry  

87. Fisher, Ernest, the Nobel Prize winner in chemistry  

88.  Flory John, the Nobel Prize winner in chemistry 

89. Fukui, Keniti, the Nobel Prize winner in chemistry  

90.  Hassel, Odd, the Nobel Prize winner in chemistry   

91.  Hauptman, Herbert , the Nobel Prize winner in chemistry  

92.  Hevesy, George, the Nobel Prize winner in chemistry  

93.  Herzberg, Gerhard, the Nobel Prize winner on chemistry  

94.  Herschbach, Dudley, the Nobel Prize winner in chemistry  

95.  Hinshelwood, Siril, the Nobel Prize winner in chemistry  

96.  Hodgkin, Doroti, the Nobel Prize winner in chemistry  

97.  Haworth, Uolter, the Nobel Prize winner in chemistry  

98. Hofman, Roald, the Nobel Prize winner in chemistry  

99.  Ziegler, Charles, the Nobel Prize winner in chemistry  

100.  Staudinger, Herman, the Nobel Prize winner in chemistry  
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101.  Eigen, Manfred, the Nobel Prize winner in chemistry  

102. Euler-helpin, the Nobel Prize winner in chemistry  

103.  Urey, Harold, the Nobel Prize winner in chemistry [1] and etc. 

 

From the presented list of achievements of the Nobel winners in chemistry more than 20 

persons of the award have received it  for synthesis of various chemical compounds. For 

example, Alder and Dils have opening and development dien synthesis, Vallah Otto has   

synthesis of terpens, Grinjar has for opening of reactants possessing unique properties, Brown 

has for working out of new methods of synthesis of pine forest - and phluorine   connections, 

Gaber has for synthesis  ammonia, Karrer has for studying of vitamins A and ɺ2, Muasson for 

research isobutiolpluorine and ethilphlourine, Prelog has for studying of wine acid and it 

isomers, Fisher Emil has for glucose and purin synthesis, Robinson has for synthesis morphine  

and papaverin, Fleming  (the truth, it has received the Nobel Prize in the field of medicine)has  

for penicillin  etc. Despite of  the universal importance of these discovery and the highest level 

of researches which have undoubtedly excellent executed historical role the majority of them 

possessed various lacks, and sometimes rather essential. Take at least the same penicillin with its 

large quantity of collateral negative influences on organisms or the same vitamins A, ɺ2, ɽ, C, 

etc. which efficiency obviously should be improved, etc. 

One of real ways of search of new more effective modern chemical compounds of new 

generation (medical preparations, oxidizers, catalysts etc.) is working out of corresponding 

nanotechnologies, based on methods of applied quantum chemistry. 

As it will not seem to be strange, but regular quantum chemical researches by 

semiempirical methods set forth above synthesised by the Nobel winners are almost absent (and 

if it exist the separate calculations containing a small amount of atoms in connections, for 

example [2]).They are absolutely modestly presented they in calculations by method AB 

INITIO. Nanotechnologies, these calculations based on base (except works of authors [4 ï 7] 

practically are not present. 

In this connection the purpose of the present work is quantum chemical calculations 

above the listed chemical compounds and working out of algorithms of nanotechnology search 

of new more effective medical preparations, oxidizers, catalysts, etc. 

References 

1. Nobel prize winners: the Encyclopedia: the Lane with English ï ʄ: Progress, 1992. É 

The H.W. Wilson Company, 1987. É the Translation into Russian with additions, publishing 

house "Progress", 1992. 

2. Babkin V. A, Zaikov G. E, Minsker K.S., Sangalov J.A., Fedunov R.G.Quantum 

chemical calculation of complexes chloride hydrogen - reactants Grinjara. - ç Chemical 

physicsè. ʊ.16, ˉ10, 1997ʛ., s.65-70. 

3. Babkin V. A. Algorithms of nanotechnologies of  quantum chemistry of homogeneous 

and heterogeneous systems. In materials of international scientifically - technical conference on 

December, 1 3st, 2008, Volgograd of Council of Federation VolgGaSu, p.136-138. 

4. Babkin V. A, Minsker K.S. Technology of computer search of new more effective 

catalysts of kation  polymerisations of isolephins. In the collection of articles of Council of 

Federation VolgGaSu çTheoretical  and applied aspects of modern natural sciencesè. Volgograd 

2005ʛ. VolgGASY, s.21-22. 

5. Babkin V. A, Fedunov R.G.Algoritm of technology of computer search of  new more 

effective phluorinecontaining oxidizers of various fuels. In the same place, p.23-24 

6. Babkin V. A, Fedunov R.G.Kompjuternye nanotechnology of  applied quantum 

chemistry. Volgograd. Publishing house VolgGaSu, 2008ʛ. p.135. 

7. Babkin V. A. Algorithms nanotechnologies quantum chemistry. Volgograd "Bulletin", 

VolgGaSu, a series technical 2009. V.5 ˉ12, s.13-14 
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The Quantum chemical  calculations of chemical compounds synthesised by Nobel prize 

winners. 

The purpose of the present chapter is quantum-chemical calculation of various chemical 

compounds synthesised or studied laureates  the Nobel Prize winners  Ŭ-terpineola, limonen, 

menthol (Vallah Otto, 1910), insecticide  DDT  (diclhodiphenilthreechlormethilmetan or a  

2,2-encore - (4-chlorofenil) 1,1,1-threechloretan) (1948, P.Muller), benzilpenicilin (A.Fleming 

1945), cyclogeksan  (Hassel ʆ, 1969), ammonia (Gaber Frits, 1918), vitamins "E", çɺ2è, çɽè 

(Karrer Paul, 1937), ɸʊʌ (adenozinthreephosphat) (Mel Kelvin, 1961), Ŭ - glucose (Emil 

Fisher, 1902), purin (Fisher Emil, 1902), vitamin C (Hours Uolter, 1937), formaldehyde (Natta 

Dzhulio, 1963), papaverin (Robenson Robert, 1947), b-pinena (Fisher Emil, 1902, lisergin  acids 

(Vudvord R. B, 1965), etc. Method AB INITIO in basis 6-311G ** and MNDO [1] with 

geometry optimisation on all parametres standard gradient a method built in in PC GAMESS, in 

approach of the isolated molecule in a gas phase and a theoretical estimation of their acid force. 

For visual representation of model of a molecule known program MacMolPlt [3] was used. 

Following formulas were applied To  estimation of acid force of studied connections: 

ʨʂʘ=49.04-134.6qmax
H +

 (method AB INITIO) and ʨʂʘ=42.11-147.18*qmax
H +

 (method MNDO) 

[2]( where pKa - a universal indicator of acidity, and qmax
H +

 -the maximum  positive charge on 

atom of hydroge), which used with seccsess, for example in [4-67]  . 

1. Quantum chemical calculation of the molecule  insekticyd DDT 

(dychlorfenylthreechlormethylmethan by method  AB INITIO.  

(Nobel Award 1948, P.Muller) 

 
Fig 1. Geometrical and electronic structure of the molecule insekticyd DDT 

(ɽ0= -7424967 kJ/mole, ɽel= -12755880 kJ/mole,ʨʂʘ=27) 
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Table 1 

Optimized bond lengths, valence corners and charges on atoms of the molecule insekticyd DDT 

Bond lengths  R,A Valence corners Grad Atom Charge  

(by Milliken) 

ʉ(1)-C(2) 

C(2)-ʉ(3) 

ʉ(3)-ʉ(4) 

ʉ(4)-C(5) 

C(1)-C(6) 

ʉ(3)-C(7) 

C(7)-C(8) 

C(7)-C(9) 

C(9)-C(10) 

C(10)-C(11) 

C(11)-C(12) 

C(12)-C(13) 

C(13)-C(14) 

C(12)-Cl(15) 

ʉ(8)-Cl(16) 

C(8)-Cl(17) 

ʉ(8)-Cl(18) 

C(6)-Cl(19) 

ʉ(1)-ʅ(20) 

ʉ(2)-ʅ(21) 

ʉ(5)-ʅ(22) 

ʉ(4)-ʅ(23) 

ʉ(7)-ʅ(24) 

ʉ(10)-ʅ(25) 

ʉ(11)-ʅ(26) 

ʉ(14)-ʅ(27) 

ʉ(13)-ʅ(28) 

1.38 

1.38 

1.38 

1.38 

1.37 

1.53 

1.56 

1.52 

1.38 

1.38 

1.37 

1.38 

1.38 

1.74 

1.78 

1.78 

1.78 

1.74 

1.07 

1.07 

1.07 

1.07 

1.08 

1.07 

1.07 

1.07 

1.07 

 

 

C(3)C(2)C(1) 

C(4)C(3)C(2) 

C(5)C(4)C(3) 

C(6)C(1)C(5) 

C(7)C(3)C(2) 

C(8)C(7)C(3) 

C(9)C(7)C(3) 

C(10)C(9)C(7) 

C(11)C(10)C(9) 

C(12)C(11)C(10) 

C(13)C(12)C(11) 

C(14)C(13)C(12) 

Cl(15)C(12)C(11) 

Cl(16)C(8)C(7) 

Cl(17)C(8)C(7) 

Cl(18)C(8)C(7) 

Cl(19)C(6)C(1) 

H(20)C(1)C(6) 

H(21)C(2)C(1) 

H(22)C(5)C(6) 

H(23)C(4)C(5) 

H(24)C(7)C(8) 

H(25)C(10)C(11) 

H(26)C(11)C(12) 

H(27)C(14)C(13) 

H(28)C(13)C(12) 

 

121 

117 

121 

29 

116 

116 

112 

119 

121 

119 

120 

119 

119 

109 

108 

114 

119 

120 

118 

120 

117 

101 

118 

120 

118 

120 

C1 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

C9 

C10 

C11 

C12 

C13 

C14 

Cl15 

Cl16 

Cl17 

Cl18 

Cl19 

H20 

H21 

H22 

H23 

H24 

H25 

H26 

H27 

H28 

0.00 

-0.05 

-0.10 

-0.06 

0.00 

-0.17 

-0.11 

-0.18 

-0.08 

-0.05 

0.00 

-0.17 

0.00 

-0.03 

-0.08 

0.03 

0.02 

0.02 

-0.08 

0.12 

0.10 

0.12 

0.11 

0.17 

0.10 

0.12 

0.11 

0.12 
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2. Quantum chemical calculation of the molecule benzilpenicilin  by method  

AB INITIO.  

(Nobel Award 1945ʛ., A.Fleming) 

 
 

Fig 2. Geometrical and electronic structure of the molecule benzilpenicilin 

(ɽ0= -3728247 kJ/mole, ɽel= -9375191 kJ/mole) 

pKa=12 
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Table 2 

Optimized bond lengths, valence corners and charges on atoms of the molecule benzilpenicilin 

Bond lengths  R,A Valence corners Grad Atom Charge  

(by Milliken) 

ʉ(1)-C(2) 

C(2)-ʉ(3) 

ʉ(3)-ʉ(4) 

ʉ(4)-C(5) 

C(5)-C(6) 

ʉ(1)-C(7) 

C(7)-C(8) 

C(8)-N(9) 

N(9)-C(10) 

C(10)-C(11) 

C(11)-S(12) 

S(12)-C(13) 

C(13)-C(14) 

C(13)-C(15) 

ʉ(13)-C(16) 

C(16)-C(17) 

ʉ(16)-N(18) 

C(8)-O(19) 

ʉ(17)-O(20) 

ʉ(17)-O(21) 

N(18)-O(22) 

O(22)-C(23) 

ʉ(6)-ʅ(24) 

ʉ(5)-ʅ(25) 

ʉ(4)-ʅ(26) 

ʉ(3)-ʅ(27) 

ʉ(2)-ʅ(28) 

ʉ(7)-ʅ(29) 

ʉ(7)-ʅ(30) 

N(9)-ʅ(31) 

ʉ(10)-ʅ(32) 

ʉ(11)-ʅ(33) 

ʉ(14)-ʅ(34) 

ʉ(14)-ʅ(35) 

ʉ(14)-ʅ(36) 

ʉ(15)-ʅ(37) 

ʉ(15)-ʅ(38) 

ʉ(15)-ʅ(39) 

ʉ(16)-ʅ(40) 

O(21)-ʅ(41) 

1.38 

1.38 

1.38 

1.38 

1.51 

1.52 

1.36 

1.41 

1.55 

1.81 

1.85 

1.52 

1.53 

1.57 

1.51 

1.44 

1.3 

1.3 

1.31 

2.45 

1.3 

1.07 

1.07 

1.07 

1.07 

1.07 

1.07 

1.08 

1.08 

0.99 

1.07 

1.07 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

0.94 

 

C(3)C(2)C(1) 

C(4)C(3)C(2) 

C(5)C(4)C(3) 

C(6)C(5)C(4) 

C(7)C(1)C(6) 

C(8)C(7)C(1) 

N(9)C(8)C(7) 

C(10)C(9)C(8) 

C(11)C(10)C(9) 

S(12)C(11)C(10) 

C(13)S(12)C(11) 

C(14)C(13)S(12) 

C(15)C(13)S(12) 

C(16)C(13)S(12) 

C(17)C(16)C(13) 

N(18)C(16)C(13) 

O(19)C(8)C(7) 

O(20)C(17)C(16) 

O(21)C(17)C(16) 

O(22)N(18)C(16) 

C(23)O(22)N(18) 

H(24)C(6)C(5) 

H(25)C(5)C(6) 

H(26)C(4)C(3) 

H(27)C(3)C(2) 

H(28)C(2)C(3) 

H(29)C(7)C(1) 

H(30)C(7)H(29) 

H(31)N(9)C(8) 

H(32)C(10)N(9) 

H(33)C(11)N(18) 

H(34)C(14)C(13) 

H(35)C(14)H(34) 

H(36)C(14)H(35) 

H(37)C(15)C(13) 

H(38)C(15)H(37) 

H(39)C(15)H(37) 

H(40)C(16)N(18) 

H(41)O(21)C(17) 

 

120 

120 

119 

120 

120 

113 

118 

128 

121 

117 

90 

109 

109 

103 

111 

107 

121 

122 

114 

102 

24 

119 

119 

120 

119 

119 

110 

107 

113 

111 

115 

111 

108 

108 

109 

108 

108 

108 

108 

C1 

C2 

C3 

C4 

C5 

C6 

C7 

C8 

N9 

C10 

C11 

S12 

C13 

C14 

C15 

C16 

C17 

N18 

O19 

O20 

O21 

O22 

C23 

H24 

H25 

H26 

H27 

H28 

H29 

H30 

H31 

H32 

H33 

H34 

H35 

H36 

H37 

H38 

H39 

H40 

H41 

-0.20 

-0.09 

-0.09 

-0.10 

-0.08 

-0.06 

-0.16 

0.51 

-0.49 

-0.03 

-0.07 

0.12 

-0.46 

-0.18 

-0.16 

0.07 

0.54 

-0.41 

-0.47 

-0.45 

-0.38 

-0.43 

0.53 

0.12 

0.10 

0.10 

0.10 

0.09 

0.12 

0.16 

0.26 

0.16 

0.17 

0.11 

0.13 

0.11 

0.12 

0.11 

0.11 

0.18 

0.28 
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3. Quantum chemical calculation of the molecule vitamin A  by method  MNDO 

(Nobel Award Carrer Paul 1937) 

 
Fig 3. Geometrical and electronic structure of the molecule vitamin A 

(ɽ0= -318225 kJ/mole, ɽel= -2408387 kJ/mole,ʨʂʘ=15,6) 

Table3 

Optimized bond lengths, valence corners and charges on atoms of the molecule vitamin A 

Bond lengths  R,A Valence corners Grad Atom Charge  

(by Milliken) 

C(1)-C(2) 

C(1)-C(3) 

C(3)-C(4) 

C(4)-C(5) 

C(5)-C(6) 

C(6)-C(2) 

C(7)-C(3) 

C(8)-C(4) 

C(9)-C(5) 

C(10)-C(5) 

C(11)-C(8) 

1.53 

1.52 

1.37 

1.55 

1.56 

1.53 

1.51 

1.49 

1.56 

1.56 

1.35 

C(6)-C(2)-C(1) 

C(5)-C(6)-C(2) 

C(2)-C(1)-C(3) 

C(1)-C(3)-C(4) 

C(3)-C(4)-C(5) 

C(4)-C(5)-C(6) 

C(4)-C(3)-C(7) 

C(3)-C(4)-C(8) 

C(4)-C(5)-C(9) 

C(4)-C(5)-C(10) 

C(4)-C(8)-C(11) 

113 

113 

116 

123 

122 

110 

123 

121 

113 

108 

131 

C(1) 

C(1) 

C(3) 

C(4) 

C(5) 

C(6) 

C(7) 

C(8) 

C(9) 

C(10) 

C(11) 

- 0.04 

-0.01 

-0.12 

-0.04 

-0.05 

0.01 

0.08 

-0.05 

0.05 

0.05 

-0.04 
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C(12)-C(11) 

C(13)-C(12) 

C(14)-C(12) 

C(15)-C(14) 

C(16)-C(15) 

C(17)-C(16) 

C(18)-C(17) 

C(19)-C(17) 

C(20)-C(18) 

H(21)-C(10) 

H(22)-C(10) 

H(23)-C(10) 

H(24)-C(9) 

H(25)-C(9) 

H(26)-C(9) 

H(27)-C(7) 

H(28)-C(7) 

H(29)-C(7) 

H(30)-C(1) 

H(31)-C(1) 

H(32)-C(8) 

H(33)-C(11) 

H(34)-C(13) 

H(35)-C(13) 

H(36)-C(13) 

H(37)-C(14) 

H(38)-C(15) 

H(39)-C(16) 

H(40)-C(18) 

H(41)-C(19) 

H(42)-C(19) 

H(43)-C(19) 

H(44)-C(20) 

H(45)-C(20) 

H(46)-C(2) 

H(47)-C(6) 

H(48)-C(2) 

H(49)-C(6) 

O(50)-C(20) 

H(51)-O(50) 

1.48 

1.51 

1.36 

1.47 

1.35 

1.48 

1.35 

1.51 

1.51 

1.11 

1.11 

1.11 

1.11 

1.11 

1.11 

1.11 

1.11 

1.11 

1.12 

1.12 

1.10 

1.10 

1.11 

1.11 

1.11 

1.10 

1.10 

1.10 

1.10 

1.11 

1.11 

1.11 

1.13 

1.12 

1.11 

1.11 

1.11 

1.11 

1.40 

0.95 

C(8)-C(11)-C(12) 

C(11)-C(12)-C(13) 

C(11)-C(12)-C(14) 

C(12)-C(14)-C(15) 

C(14)-C(15)-C(16) 

C(15)-C(16)-C(17) 

C(16)-C(17)-C(18) 

C(16)-C(17)-C(19) 

C(17)-C(18)-C(20) 

C(5)-C(10)-H(21) 

C(5)-C(10)-H(22) 

C(5)-C(10)-H(23) 

C(5)-C(9)-H(24) 

C(5)-C(9)-H(25) 

C(5)-C(9)-H(26) 

C(3)-C(7)-H(27) 

C(3)-C(7)-H(28) 

C(3)-C(7)-H(29) 

C(2)-C(1)-H(30) 

C(2)-C(1)-H(31) 

C(4)-C()-H(32) 

C(8)-C(11)-H(33) 

C(12)-C(13)-H(34) 

C(12)-C(13)-H(35) 

C(12)-C(13)-H(36) 

C(12)-C(14)-H(37) 

C(14)-C(15)-H(38) 

C(15)-C(16)-H(39) 

C(17)-C(18)-H(40) 

C(17)-C(19)-H(41) 

C(17)-C(19)-H(42) 

C(17)-C(19)-H(43) 

C(18)-C(20)-H(44) 

C(18)-C(20)-H(45) 

C(1)-C(2)-H(46) 

C(5)-C(6)-H(47) 

C(1)-C(2)-H(48) 

C(5)-C(6)-H(49) 

C(20)-C(50)-H(51) 

 

131 

117 

120 

127 

127 

128 

119 

115 

129 

112 

112 

112 

113 

112 

111 

111 

113 

111 

109 

108 

112 

117 

112 

112 

111 

119 

114 

119 

119 

111 

111 

112 

109 

111 

110 

110 

109 

109 

111 

C(12) 

C(13) 

C(14) 

C(15) 

C(16) 

C(17) 

C(18) 

C(19) 

C(20) 

H(21) 

H(22) 

H(23) 

H(24) 

H(25) 

H(26) 

H(27) 

H(28) 

H(29) 

H(30) 

H(31) 

H(32) 

H(33) 

H(34) 

H(35) 

H(36) 

H(37) 

H(38) 

H(39) 

H(40) 

H(41) 

H(42) 

H(43) 

H(44) 

H(45) 

H(46) 

H(47) 

H(48) 

H(49) 

O(50) 

H(51) 

-0.09 

0.08 

-0.03 

-0.06 

-0.04 

-0.07 

-0.08 

0.07 

0.20 

-0.01 

-0.01 

-0.01 

-0.01 

-0.01 

-0.01 

-0.01 

-0.00 

-0.01 

0.01 

0.01 

0.05 

0.05 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

0.05 

0.01 

0.00 

0.00 

-0.02 

-0.02 

0.01 

0.00 

0.01 

0.01 

-0.32 

0.18 
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4. Quantum chemical calculation of the molecule papaveryne by method  MNDO 

(Nobel Award Robenson Robert  1947) 

 
 

 

Fig 4 Geometrical and electronic structure of the molecule papaveryne 

(ɽ0= -418840 kJ/mole, ɽel= -3033724 kJ/mole,ʨʂʘ=29) 

Table 4 

Optimized bond lengths, valence corners and charges on atoms of the molecule papaveryne 

Bond lengths  R,A Valence corners Grad Atom Charge  

(by Milliken) 

C(1)-C(2)   

C(2)-C(3)  

C(3)-C(4)  

C(4)-C(5) 

C(5)-C(6)  

C(6)-C(1)  

C(7)-C(3)  

C(8)-C(7)  

N(9)-C(8) 

N(9)-C(10)  

C(10)-C(4) 

C(11)-C(10) 

C(12)-C(11) 

C(13)-C(12) 

C(14)-C(13) 

C(15)-C(14) 

C(16)-C(15) 

C(17)-C(16) 

C(17)-C(12) 

O(18)-C(1) 

C(19)-O(18) 

O(20)-C(6) 

C(21)-O(20) 

1,39 

1,44 

1,43 

1,44 

1,39 

1,46 

1,43 

1,38 

1,37 

1,34 

1,46 

1,53 

1,52 

1,41 

1,40 

1,42 

1,43 

1,42 

1,41 

1,37 

1,40 

1,37 

1,40 

C(5)-C(6)-C(1)  

C(6)-C(1)-C(2)  

C(1)-C(2)-C(3)  

C(2)-C(3)-C(4)  

C(3)-C(4)-C(5)  

C(4)-C(5)-C(6)  

C(4)-C(3)-C(7)  

C(3)-C(7)-C(8)  

C(7)-C(8)-N(9)  

C(8)-N(9)-C(10) 

N(9)-C(10)-C(11) 

C(10)-C(11)-C(12) 

C(17)-C(12)-C(13) 

C(12)-C(13)-C(14) 

C(13)-C(14)-C(15) 

C(14)-C(15)-C(16) 

C(15)-C(16)-C(17) 

C(2)-C(1)-O(18) 

C(1)-O(18)-C(19) 

C(5)-C(6)-O(20) 

C(6)-O(20)-C(21) 

C(14)-C(15)-O(22) 

C(15)-O(22)-C(23) 

120 

119 

121 

120 

118 

122 

118 

119 

123 

120 

114 

115 

118 

122 

120 

119 

120 

121 

120 

121 

120 

120 

120 

C(1)  

C(2)  

C(3)  

C(4)  

C(5)  

C(6)  

C(7)  

C(8)  

N(9)  

C(10) 

C(11) 

C(12) 

C(13) 

C(14) 

C(15) 

C(16) 

C(17) 

O(18) 

C(19) 

O(20) 

C(21) 

O(22) 

C(23) 

+0.11 

-0.07 

0.00 

-0.08 

-0.03 

+0.08 

-0.10 

+0.05 

-0.23 

+0.07 

+0.09 

-0.09 

-0.04 

-0.07 

+0.09 

+0.08 

-0.04 

-0.29 

+0.22 

-0.29 

+0.21 

-0.29 

+0.22 
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O(22)-C(15) 

C(23)-C(22) 

O(24)-C(16) 

C(25)-O(24) 

H(26)-C(19) 

H(27)-C(19) 

H(28)-C(19) 

H(29)-C(2) 

H(30)-C(5) 

H(31)-C(21) 

H(32)-C(21) 

H(33)-C(21) 

H(34)-C(7) 

H(35)-C(8) 

H(36)-C(11) 

H(37)-C(11) 

H(38)-C(13) 

H(39)-C(14) 

H(40)-C(17) 

H(41)-C(23) 

H(42)-C(23) 

H(43)-C(23) 

H(44)-C(25) 

H(45)-C(25) 

H(46)-C(25) 

1,37 

1,40 

1,37 

1,40 

1,12 

1,12 

1,12 

1,09 

1,09 

1,12 

1,12 

1,12 

1,09 

1,09 

1,12 

1,11 

1,09 

1,09 

1,09 

1,12 

1,12 

1,12 

1,12 

1,12 

1,12 

C(15)-C(16)-O(24) 

C(16)-O(24)-C(25) 

O(18)-C(19)-H(26) 

O(18)-C(19)-H(27) 

O(18)-C(19)-H(28) 

C(1)-C(2)-H(29) 

C(4)-C(5)-H(30) 

O(20)-C(21)-H(31) 

O(20)-C(21)-H(32) 

O(20)-C(21)-H(33) 

C(3)-C(7)-H(34) 

C(7)-C(8)-H(35) 

C(10)-C(11)-H(36) 

C(10)-C(11)-H(37) 

C(12)-C(13)-H(38) 

C(13)-C(14)-H(39) 

C(16)-C(17)-H(40) 

O(22)-C(23)-H(41) 

O(22)-C(23)-H(42) 

O(22)-C(23)-H(43) 

O(24)-C(25)-H(44) 

O(24)-C(25)-H(45) 

O(24)-C(25)-H(46) 

120 

120 

107 

113 

112 

121 

119 

107 

113 

112 

120 

122 

110 

109 

120 

119 

119 

112 

107 

113 

113 

107 

112 

 

O(24) 

C(25) 

H(26) 

H(27) 

H(28) 

H(29) 

H(30) 

H(31) 

H(32) 

H(33) 

H(34) 

H(35) 

H(36) 

H(37) 

H(38) 

H(39) 

H(40) 

H(41) 

H(42) 

H(43) 

H(44) 

H(45) 

H(46) 

-0.29 

+0.21 

+0.02 

-0.01 

-0.02 

+0.07 

+0.07 

+0.02 

-0.01 

-0.02 

+0.07 

+0.09 

+0.03 

+0.01 

+0.06 

+0.07 

+0.08 

-0.02 

+0.01 

-0.01 

-0.01 

+0.01 

-0.02 

The optimised geometrical and electronic structures, the general energy, electronic 

energy and values of acid force of the studied connections, received by method AB INITIO in 

basis 6-311G ** and MNDO are shown on fig. 1-4 and in tab. 1 or for instans,in [68-71] .For the 

purpose of realisation of well-known position of the , theory of Butlerova, knowing a substance 

structure it is possible to define its properties and on the contrary the  presented quantum-

chemical calculations have been executed. However, it should to be an ultimate goal of these 

calculations should be  not studying of chemical properties of investigated connections, and 

search of parities of the microparameters received from quantum chemical  of calculations of 

models received on nanolevel (qmax
H +

, ɽ0, Eel, lengths of communications, valence corners, etc.) 

with macroparameters of studied connections (ʨʂʘ, temperature, pressure, etc.) And working out 

on the basis of the correlation parities received thus nanotechnology search of new more 

effective catalysts, oxidizers, medical preparations, etc. the Example of such researches with 

application of methods of applied quantum chemistry presented in the next chapter are research 

works in the field of polymeric chemistry and physical chemistry of oxidizers of various fuels 

which have led to working out of the first nanotechnology in these areas. 

1. Nanotechnology search new more effective fluorine - and oxygencontaining oxidizers of 

various fuel.  

2. Nanotechnology search of new more effective catalysts of kation  polymerisations olefins. 

It is obvious that similar nanotechnologies can be developed and for other classes of chemical 

compounds (catalysts, oxidizers, medical preparations, etc.) 
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Algorithms nanotechnology of quantum chemistry. 

It is obvious that the applied quantum chemistry - the classical representative of 

nanoscience because diapason  from 10 to 100ʥʤ and is its working diapason researches. The 

analysis of researches presented in chapter 2 and 3 show that some algorithms of 

nanotechnologies developed on the basis of methods of quantum chemistry now are already 

known.  

1. Algorithm of nanotechnology computer search of new more effective catalysts of kation  

polymerisations of olefins, various polymers used for reception [1] 

2. Algorithm of nanotechnology computer search of new more effective fluorinecontaining 

oxidizers of various fuels [2]. 

3. Algorithm nanotechnology of computer search new more effective oxygencontaining  

oxidizers various fuels.  

The first nanotechnology 

 In chapter 3 it is shownthat for reception of polymers of ethilen, propylene, isobutylene 

and others isoolefins rather often apply complex catalysts on the basis of Lewis's acids and 

Brensteda of type RnAlCl3ĀH2O (HCl, ROH), RnBF3ĀH2O (HF, ROH), RnMgCl2ĀH2O (HCl, 

ROH) and ʪʜ., and also their combinations and complex salts. Synthesis of polymers is 

difficult labour-consuming catalysts  process. Selection of new more effective and non-polluting 

initiators kation polymerisations olefins - the actual problem representing of doubtless scientific 

both theoretical and practical interest. 

In this connection, working out and the algorithm of description of nanotechnology of 

computer search of new more effective initiators of kation polymerisations of olefins through 

quantum chemical calculation of models of examinees of catalysts are one from really accessible 

ways of the decision of this class of problems. 

Offered algorithm of the first nanotechnology. 

1. Preparation of the initial given examinees of catalysts (1,2,3 é n) in a bat-file for 

quantum chemical  calculations in the form of a package of models. 

2. Quantum chemical  calculation of models of catalysts systems, as ʅ-acids any, for 

example, semiempirical method CNDO/2. 

3. The Choice from quantum chemical calculation of the maximum charge on atom of 

hydrogen-qkH+max the catalyst. 

4. The Estimation of acid force of catalists systems, as N-acids under the formula (1) 

ʨʂʘ=43.7-190.3 qH+max (for method CNDO/2), (pʂa - a universal indicator of acidity). 

5. The Theoretical estimation of efficiency of examinees of catalysts and a choice of the 

best (ʨʂʘ Ò + 1,0 catalyst active, but not selective; +1,0Òʨʂʘ Ò + 14.4 catalyst active and 

selective; ʨʂʘ Ó + 14.4 complex is not or is the bad catalyst kation  polymerisations olefins). 

6. Experimental check of complex catalysts on activity, selectivity and ecological 

cleanliness. 

 

The block of  the algorithm scheme of nanotechnology search of new more effective 

catalysts of kation polymerisations olefins, used in Industrial building materials  . 
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Thus, the offered algorithm of technology of computer search of new more effective 

catalysts ation of olefins ʦʣʝʬʠʥʦʚ will allow polymerisation from huge variety of every 

possible complex systems and their combinations to choose quickly enough the most effective 

for experimental check that in its turn, will open the possibility for synthesis catalysts  systems 

which can promote reception of polymers with in advance set properties. 

The second nanotechnology. 

In chapter 2 it is shown that in fluorinecontaining oxidizers of various fuels connections 

of type F-2, OF2, N2F4, ClO3F, ClF3, ClF5, etc. are traditional 

Search of the new more effective oxidizers possessing in the best parametres of burning 

(Jp - a specific impulse, P1 - specific draught in atmosphere, Pj - specific draught in vacuum and 

some other), more non-polluting and cheap ï always the actual problem having doubtless 

scientific theoretical and practical interest. 

 In this connection, working out and the algorithm description of nanotechnology of 

computer search  of new effective fluorinecontaining oxidizers of various fuels through quantum 

chemical calculation of examinees of models of oxidizers-one from really accessible ways of the 

decision of this class of problems. 

Algorithm of the second nanotechnology is the following: 

1. Preparation of initial examinees of oxidizers in a bat-file for quantum chemical 

calculations in the form of a package of models. 

2. Quantum chemical calculation of models of any fluorinecontaining oxidizers, and in 

particular, for example, semiempirical method CNDO/2. 

3. The Choice at the rate of the minimum charge on atom of fluorine ï qminF an oxidizer. 

4. The Estimation of parametres of burning of models under the formulas received by us: 

Jp=Jmax [Aoexp (-A1) Ā |qFmin |) ÑA2 

P1=P1max [Aoexp (-A1) Ā |qFmin |) ÑA2 (2) 

Pj=Pjmax [Aoexp (-A1) Ā |qFmin |) ÑA2 

Particularly for liquid hydrogen and a method of calculation CNDO/2 these dependences have 

the following appearance: 

Jp=261.3 [1.222exp (-A1) Ā |qFmin |) ÑA2 

P1=412.2 [2.183exp (-A1) Ā |qFmin |) ÑA2 (3) 

Pj=478.3 [1.347exp (-A1) Ā |qFmin |) ÑA2 

5. Comparison of theoretically received parametres of burning of examinees of models of 

oxidizers with known and a choice of the best. 

6. Experimental check of the best oxidizers chosen from theoretical calculations on 

efficiency both ecological cleanliness and definition of a place of examinees of models among 

the known. 

 

The algorithm block diagramme of nanotechnology of computer search of new more 

effective fluorinecontaining oxidizers of various fuels 
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The third nanotechnology. 

The algorithm 3 of nanotechnology is qualitatively identical to algorithm 2 of 

nanotechnology with that only a difference that qFmin in family of formulas 1,2 the parametre of 

the q0min-minimum charge on atom of oxygen is used, naturally it differs also from factors ɸ0, 

ɸ1 and ɸ2. 

 

The algorithm block diagramme of nanotechnology of computer search  of new  

oxygencontaining oxidizers of various fuels. 

 

 

 

 

 

 

 

 

 

 

 

 

In this connection, analyzing already known nanotechnologies, it is possible to present 

easily enough the general algorithm of nanotechnologies which the quantum chemistry basically 

can offer. 

The general algorithm of nanotechnology of quantum chemistry. 

1. Preparation of the given initial models of catalysts, oxidizers, fuels, medical preparations, 

phreons, optical glasses , etc. of investigated connections which are well enough studied 

experimentally (for everyone ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ it will be not <33 the same models in a bat-file 

for quantum-chemical calculations). 

2. Quantum chemical calculation of investigation of the same models by any of existing 

now a method of quantum chemistry CNDO/2, MNDO, MINDO/3, AM1, AB INITIO in various 

bases, etc. 

3. The Choice from the received settlement data of parametre (and it can be, for example the 

qkH+max-maximum charge on atom of hydrogen of the catalyst, the qFmin-minimum charge on 

atom of fluorine of an oxidizer, qkOmax - the minimum charge on atom of an oxidizer of an 

oxidizer, Esv - energy of a certain communication, D - dipole moment, etc. 

4. The Method of the regressive analysis (it is possible and many factors) to receive 

correlation dependences in the form of formulas with it is desirable in high enough factors of 

correlation (R> 0,96) between the chosen parametres from quantum chemical calculations of 

models and well-known experimental parametres. 

5. Under the received formulas theoretically to estimate a place again the examinee of 

connection (the catalyst, an oxidizer, etc.) among the known ones 

6. Theoretically chosen best catalysts to check up on efficiency and ecological cleanliness. 

 

In this connection, offered algorithm of nanotechnologies of computer search of new catalysts, 

fluorine (oxygen) of containing oxidizers, medical preparations, again synthesised or 

combinations of known models, will allow from huge of variety to choose the most effective 

ones 
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The block diagramme of the general algorithm of nanotechnology of quantum chemistry 

 

 

 

 

 

 

 

 

 

  

         

 

 

 

 

Thus, on the basis of the analysis of algorithms of existing now of nanotechnologies of 

quantum chemistry, and in particular, algorithm nanotechnology search of new more effective 

catalysts kation  polymerisations of olefins, polymers applied to reception widely and 

nanotechnology search of new more effective fluorine (oxygen) containing oxidizers of various 

fuels is offered for the first time the general algorithm of nanotechnology which ultimate goal is 

search of new more effective catalysts, oxidizers fluorine (oxygen, nitrogen) containing, medical 

preparations (penitsilin, aspirin, etc.), etc. with probably in advance set properties on powerful 

multiprocessor computer facilities (especially it concerns algorithms with use for calculations of 

methods AB INITIO). 
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Algorithms nanotechnology of  quantum chemistry of homogeneous and heterogeneous 

molecular systems. 

All foregoing nanotechnologies offered  are developed for the homogeneous molecular 

systems. At the heart of these nanotechnologies lie functional (or correlation) dependences 

received by methods of regressive  analysis between quantum chemical parametres (and in 

particular, q_n1^max ï the maximum charge on atom of hydrogen of the complex catalyst or 

qFmin (q0min) ï the minimum charge on atom of fluorine (or oxygen) received at the rate of 

corresponding models and macroparameters of the same models in the same numbers (and in 

particular, ʨʂʘ [1] ï burning parametres ï Jʨ ï a specific impulse, ʈ1 ï specific draught in 

atmosphere, ʈj ï specific draught in vacuum [2] and other) catalysts or oxidizers. For example: 

ʨʂʘ = 43.7 ï 190.3 q 
H  + max

 (for method CNDO/2) [1] or 

Jp=Jmax [Aoexp (-A1) Ā |q
Fmin

 |) ÑA2 

P1=P1max [Aoexp (-A1) Ā |q
Fmin

 |) ÑA2 [2] 

Pj=Pjmax [Aoexp (-A1) Ā |q
Fmin 
|) ÑA2 

It is obvious that similar functional (or correlation dependences) it is possible to receive 

easily and for heterogeneous molecular systems. It is natural that heterogeneous models which 
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etc.) More difficult, but as a result we receive the same charges (naturally, taking into account 

these additional interactions) or modified under the influence of these forces. Well known 

schools of academicians of KazanskovoV.B. (Moscow), Minsker K.S. (Ufa), etc. which have a 

wide experience of calculation of heterogeneous models, give the chance to hope that similar 

dependences for the same heterogeneous systems will be received. There is a hope and of 

workings out of similar nanotechnology for models of quantum chemistry of a firm body, and in 

particular, claster models (the school of academician Litinskygo A.O., Volgograd) that in its 

turn, will allow to leave on qualitatively new level of the decision of practical problems for 

models in a firm phase (for example, various marks of optical glasses, cement (and klinker, in 

particular), concrete, etc.) 

In this connection, analyzing already known nanotechnologies, developed on the basis 

of methods of quantum chemistry of homogeneous molecular models it is possible to extend 

easily the general algorithm of nanotechnologies which the quantum chemistry and on 

heterogeneous systems, and finally and on claster ones basically can offer models. 

The general algorithm of nanotechnology of quantum chemistry homogeneous and 

heterogeneous molecular systems. 

1. Preparation of the given initial models of catalysts, oxidizers, fuels, medical preparations, 

freons, various marks of optical glasses, cement, klinkers, etc. (homogeneous, heterogeneous, 

claster ones) investigated connections which are well enough studied experimentally (for 

everyone nanotechnologies not <33 same models in a bat-file for quantum-chemical 

calculations). 

2. Quantum chemical calculation of some investigated same (homogeneous, heterogeneous, 

claster ones) models any of any existing a classical method of quantum chemistry CNDO/2, 

MNDO, MINDO/3, AM1, AB INITIO various bases, etc. 

3. A choice from received settlement of quantum chemical  parametres (q 
H + max

, q
Fmin

, q
0min

, Ebd 

ï energy of communications, D ï dipole moment, etc.) which correlate with macroparameters of 

studied connections (ʊ ï temperature, ʈ ï pressure, V ï speed, Jp, P1, Pj, etc.) 

4. A method of regressive analysis (it is possible also multifactorial ones) to receive correlation 

(or functional) in an analytical kind with it is desirable for dependence in high factors of 

correlation (R> 0,96, R ï correlation factor) between the chosen parametres from 

quantumchemical calculations of models and well-known experimental parametres. 

5. Under the received formulas it is theoretically to estimated a place again examinees of 

connections among the known. 

6. Theoretically chosen best connections for checking up on efficiency and ecological cleanliness 

experimentally. 

In this connection, offered algorithm of nanotechnologies computer search of new 

catalysts, fluorine (oxygen) of containing oxidizers, medical preparations, optical glasses, 

cement, klinkers, etc. (homogeneous, heterogeneous or claster molecular systems), again 

synthesised or known combinations, will allow to choose the most effective from their huge 

variety. 

Thus, on the basis of the analysis of already existing algorithms of nanotechnologies for 

the first time it is offered ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ to extend quantum chemistry of homogeneous 

systems the general algorithm of quantum chemistry and on heterogeneous ones, and finally and 

on claster models. 

Conclusion. 

Thus, the cumulative analysis of researches existing now in the field of applied quantum 

chemistry shows that only authors of the present monography can offer the whole family of 

nanotechnologies (taking into account use of various methods of quantum chemical calculations) 

in the field of polymeric chemistry and oxidizers of various fuels. 

It is obvious that similar nanotechnologies can be developed and for other classes of 

chemical compounds (catalysts, oxidizers, medical preparations, etc.) and including, synthesised 
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by Nobel prize winners pinitsilin, vitamins A, ɺ2, C, ɽ and etc. to similar algorithms offered in 

chapters 4 and 5. 

Level of everyone of such nanotechnologies rather also is rather high and at least 

corresponds to the thesis for a doctor's degree. 

In this connection, authors of the present monography make bold to pretenal on a rank 

of directors of problems of the future 1000 and 1000 theses for a doctor's degree in the field of 

applied quantum chemistry in which algorithms future of nanotechnologies search of new more 

effective catalysts, oxidizers, medical preparations of new generation will be developed. 

Offered nanotechnologies of millions operations a second will be calculated on 

powerful multiprocessor complexes with speeds and, in particular, it concerns multinuclear 

molecular systems with which such industrially important products as concrete, cements, optical 

glasses, etc. are., that  is models ʤʦʜʝʣʠ with difficult steriometrical structure., for which 

calculation method AB INITIO, as one of the best methods in the world is used now. 

Finally, developed nanotechnologies (and it, as a rule power- and resources saving 

technologies) and a used method of correlation functions which serves now while as the unique 

classical theoretical tool of researches both for nano - and for piko - both for femto - and for atto 

- technologies and for level of technologies of the theory of associations (at presence, naturally, 

mats apparatures on nanolevel for the technologies set forth above) have Shredingera similar to 

the equation already today not only purely theoretical general scientific value, but also finds 

application in practice which conducts to obvious economic benefit[3,4]. 
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ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ 

ʌʨʦʣʦʚʘ ʊ.ʖ. 

ʅʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛ.ʄʠʭʘʡʣʦʚʢʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 

ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ, ʚ ʢʦʪʦʨʦʡ ʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪcʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ 

ʚʦʧʨʦʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʦʣʠʪʠʢʘ, ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛ, ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 40 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ: 
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ɺ  19 ʤʫʥʠʮʠʧʘʣʴʥʳʭ  ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ,  ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʜʚʫʭ ʥʘʯʘʣʴʥʳʭ ʰʢʦʣʘʭ - ʜʝʪʩʢʠʭ ʩʘʜʘʭ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʛʨʘʤʤʫ ʜʦʰʢʦʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ,  ʚʦʩʧʠʪʳʚʘʝʪʩʷ 2630 ʜʝʪʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 64% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦʜʛʦʪʦʚʢʦʡ ʢ ʰʢʦʣʝ ʦʭʚʘʯʝʥʦ 93% ʜʝʪʝʡ. ɺ ʜʦʰʢʦʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ, ʘ ʪʘʢʞʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ: çʈʘʟʚʠʪʠʝè, çʈʘʜʫʛʘè, 

çɼʝʪʩʪʚʦè, ʜʦʧʦʣʥʝʥʥʳʝ ʧʘʨʮʠʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ. ɺ ʢʘʞʜʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ, ʧʨʠʦʙʨʝʪʝʥ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʟʛʦʪʦʚʣʝʥʳ 

ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʠ ʥʘʛʣʷʜʥʳʡ ʤʘʪʝʨʠʘʣʳ. ʅʘ ʨʘʟʚʠʪʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ 

ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʝʞʝʛʦʜʥʦ ʨʘʩʭʦʜʫʝʪʩʷ 5-6 ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ 

ʠʟ ʙʶʜʞʝʪʘ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʦʟʜʦʨʦʚʣʝʥʠʶ ʜʦʰʢʦʣʴʥʠʢʦʚ 

ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʜʝʪʝʡ ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ ʝʞʝʛʦʜʥʦ 

ʩʥʠʞʘʝʪʩʷ, ʧʨʦʮʝʥʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʠʞʝ ʦʙʣʘʩʪʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʢʦʣʣʝʢʪʠʚʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ï ʘʢʪʠʚʥʳʝ 

ʫʯʘʩʪʥʠʢʠ ʛʦʨʦʜʩʢʠʭ ʠ ʦʙʣʘʩʪʥʳʭ ʢʦʥʢʫʨʩʦʚ ʫʯʨʝʞʜʝʥʠʡ ʛʦʜʘ. 

ʈʘʙʦʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʠʥʠʮʠʘʪʠʚʳ çʅʘʰʘ ʥʦʚʘʷ ʰʢʦʣʘè, ʠʥʠʮʠʠʨʦʚʘʥʥʫʶ ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʦʡ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʨʘʙʦʪʘ ʦʪʜʝʣʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ 

ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʛʦʨʦʜʝ, ʨʝʘʣʠʟʘʮʠʶ ʧʨʠʦʨʠʪʝʪʥʳʭ, ʘʢʪʫʘʣʴʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʠʥʪʝʨʝʩʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʘʨʤʦʥʠʯʥʦ ʨʘʟʚʠʪʦʡ, ʪʚʦʨʯʝʩʢʦʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʣʠʯʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʈʝʰʘʶʱʫʶ  ʨʦʣʴ  ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ  ʥʦʚʦʛʦ  ʧʦʢʦʣʝʥʠʷ ʜʦʣʞʥʦ  ʩʳʛʨʘʪʴ  

ʚʦʟʨʦʞʜʝʥʠʝ  ʨʦʩʩʠʡʩʢʦʡ  ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ  ʩʠʩʪʝʤʳ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʳʝ, 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʟʘʜʘʯʠ: 

- ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʛʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʝʤ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʙʣʶʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ; 
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- ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʛʘʨʘʥʪʠʨʫʶʱʠʤʠ ʥʝʦʙʭʦʜʠʤʦʝ ʢʘʯʝʩʪʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ; 

- ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠ 

ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ; 

- ʟʘʱʠʪʘ ʧʨʘʚ ʜʝʪʝʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ 11 ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʜʚʫʭ ʥʘʯʘʣʴʥʳʭ ʰʢʦʣʘʭ ï ʜʝʪʩʢʠʭ 

ʩʘʜʘʭ ʦʙʫʯʘʶʪʩʷ 5460 ʰʢʦʣʴʥʠʢʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʚʦʢʣʘʩʩʥʠʢʦʚ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ 

ʝʞʝʛʦʜʥʦʛʦ ʨʦʩʪʘ. 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʰʢʦʣʘ ˉ 5 ʛ. ʄʠʭʘʡʣʦʚʢʠè ʠ  çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ  ˉ 7 ʛ. 

ʄʠʭʘʡʣʦʚʢʠè, ʧʨʠʥʠʤʘʷ ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ: ʧʨʠʦʨʠʪʝʪʥʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʆʙʨʘʟʦʚʘʥʠʝè ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʝʢʪʘ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʟʘ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩʪʘʣʠ 

ʦʙʣʘʜʘʪʝʣʷʤʠ ʛʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ ʈʌ                             ʚ ʩʫʤʤʝ 1 ʤʠʣʣʠʦʥ ʨʫʙʣʝʡ, ʧʨʠʯʸʤ 

ʄʆʋ ʉʆʐ ˉ 5 ʜʚʘʞʜʳ. ʐʢʦʣʳ ˉ 4, 10 ʧʦʣʫʯʠʣʠ ʧʨʝʤʠʠ ɻʣʘʚʳ ɸʜʤʠʥʠʩʪʨʘʮʠʠ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʟʤʝʨʝ 500 ʪʳʩʷʯ ʨʫʙʣʝʡ, ʧʨʠʯʸʤ ʄʆʋ ʉʆʐ ˉ 10 ʪʨʠʞʜʳ. ɺ 

ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʆʙʨʘʟʦʚʘʥʠʝè ʧʦ ʠʪʦʛʘʤ 

ʢʦʥʢʫʨʩʘ ʩʨʝʜʠ ʣʫʯʰʠʭ ʫʯʠʪʝʣʝʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʈʌ ʧʨʝʤʠʶ 

ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʚ ʨʘʟʤʝʨʝ 100 ʪʳʩ. ʨʫʙ. ʧʦʣʫʯʠʣʠ 17 ʫʯʠʪʝʣʝʡ, ɻʣʘʚʳ ɸʜʤʠʥʠʩʪʨʘʮʠʠ 

ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʟʤʝʨʝ 50 ʪʳʩʷʯ ʨʫʙʣʝʡ ï 6 ʫʯʠʪʝʣʝʡ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʯʝʙʥʦʡ, ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʋʯʝʙʥʳʝ ʢʘʙʠʥʝʪʳ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʮʠʢʣʦʚ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʧʦʧʦʣʥʠʣʠʩʴ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʫʯʝʙʥʦ-ʥʘʛʣʷʜʥʳʤʠ ʧʦʩʦʙʠʷʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʦʡ. ʂʘʙʠʥʝʪʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʝʩʧʝʯʝʥʳ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʦʡ, ʦʙʲʝʜʠʥʝʥʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʴʶ ʩ 

ʚʳʭʦʜʦʤ ʚ ʀʥʪʝʨʥʝʪ, ʣʠʮʝʥʟʠʦʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʦ ʚʩʝʤ ʫʯʝʙʥʳʤ 

ʧʨʝʜʤʝʪʘʤ, ʩʝʨʚʝʨʘʤʠ ʧʦʜ ʀʥʪʝʨʥʝʪ-ʰʣʶʟ, ʘ ʪʘʢʞʝ ʤʦʙʠʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʢʣʘʩʩʘʤʠ, ʫʯʝʙʥʳʤʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ɺ ʩʨʝʜʥʠʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʰʢʦʣʘʭ  ˉ 5, 7 ʦʙʦʨʫʜʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʫʣʴʪʠʤʝʜʠʘ ʣʠʥʛʘʬʦʥʥʳʝ ʢʣʘʩʩʳ. ɼʣʷ  

ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ ʚ ʰʢʦʣʘʭ ʦʙʥʦʚʣʝʥ ʩʧʦʨʪʠʚʥʳʡ ʠʥʚʝʥʪʘʨʴ, ʥʘ 

75 ï 80% ʟʘʤʝʥʝʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʠʱʝʙʣʦʢʦʚ ʰʢʦʣʴʥʳʭ ʩʪʦʣʦʚʳʭ  ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʝ,  ʥʘ 70 % ʟʘʤʝʥʝʥʘ ʫʯʝʥʠʯʝʩʢʘʷ ʤʝʙʝʣʴ, ʨʝʛʫʣʠʨʫʝʤʘʷ ʧʦ ʚʳʩʦʪʝ. ʅʘ ʵʪʠ ʮʝʣʠ 

ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʫʩʣʦʚʠʷʭ 

ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʟ ʙʶʜʞʝʪʦʚ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, ʦʙʣʘʩʪʥʦʛʦ ʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʚ ʰʢʦʣʳ 

ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜʩʪʚʘ ʚ ʩʫʤʤʝ 21,5 ʤʣʥ. ʨʫʙʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʜʘʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʧʦʩʪʘʚʣʝʥʳ 10 ʢʦʤʧʣʝʢʪʦʚ ʫʯʝʙʥʳʭ ʢʘʙʠʥʝʪʦʚ ʠ 2 ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʘ.  

  

  ʂʘʙʠʥʝʪ ʬʠʟʠʢʠ ʄʆʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 11è 
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ʂʘʙʠʥʝʪ ʛʝʦʛʨʘʬʠʠ ʄʆʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 4è 

 
ʄʫʣʴʪʠʤʝʜʠʘ - ʣʠʥʛʘʬʦʥʥʳʝ ʢʣʘʩʩʳ Rinel-Lingo, ʩʨʝʜʥʠʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʰʢʦʣʳ ˉ 5, 7 

 

ʂʘʙʠʥʝʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊ ʄʆʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 4è 

 

 

 

 

 

 

 

 

 

 

ɺ ʮʝʣʷʭ ʩʦʙʣʶʜʝʥʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʳ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʠ ʠʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʚʦʧʨʦʩʘʤ 

ʧʨʝʜʧʨʦʬʠʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʦ ʧʨʦʛʨʘʤʤʘʤ ʧʨʦʬʠʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʧʦ 7 ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʘʤ ʦʙʫʯʘʶʪʩʷ 215 ʫʯʘʱʠʭʩʷ 10-11 ʢʣʘʩʩʦʚ. 
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ʋʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʧʨʦʬʠʣʴʥʦʤ ʫʨʦʚʥʝ  

 

  ʋʯʝʙʥʳʝ ʧʨʝʜʤʝʪʳ ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 

     ʄʘʪʝʤʘʪʠʢʘ ʄʆʋ ʉʆʐ ˉ 5;  ʄʆʋ ʉʆʐ ˉ 7;                                  

ʄʆʋ ʉʆʐ ˉ 10  

ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʀʂʊ ʄʆʋ ʉʆʐ ˉ 4;   ʄʆʋ ʄʋʂ 

ɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʄʆʋ ʉʆʐ ˉ 5;  ʄʆʋ ʉʆʐ ˉ 7 

ʈʫʩʩʢʠʡ ʷʟʳʢ ʄʆʋ ʉʆʐ ˉ 5 

ʍʠʤʠʷ ʄʆʋ ʉʆʐ ˉ 5 

ɻʝʦʛʨʘʬʠʷ ʄʆʋ ʉʆʐ ˉ 4 

ʌʠʟʠʢʘ ʄʆʋ ʉʆʐ ˉ 11 

ʊʝʭʥʦʣʦʛʠʷ ʄʆʋ ʄʋʂ 

 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʛʨʘʶʪ 

ʧʨʝʜʤʝʪʥʳʝ ʦʣʠʤʧʠʘʜʳ, ʧʨʦʚʦʜʠʤʳʝ ʝʞʝʛʦʜʥʦ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʢ ʫʛʣʫʙʣʝʥʥʦʤʫ ʠʟʫʯʝʥʠʶ ʧʨʝʜʤʝʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʮʠʢʣʦʚ ʧʨʦʚʝʜʝʥʳ ʛʦʨʦʜʩʢʠʝ ʦʣʠʤʧʠʘʜʳ ʰʢʦʣʴʥʠʢʦʚ. 

ɺ  ʛʦʨʦʜʩʢʠʭ ʦʣʠʤʧʠʘʜʘʭ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 251 ʫʯʘʱʠʭʩʷ 9 -11 ʢʣʘʩʩʦʚ. 

ʍʦʨʦʰʠʝ ʟʥʘʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʦʢʘʟʘʣʠ ʫʯʘʱʠʝʩʷ ʰʢʦʣ ˉ 7,5. 

ɺ 2010 ʛʦʜʫ ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ ʧʨʦʚʦʜʠʣʩʷ ʧʦ 13 ʧʨʝʜʤʝʪʘʤ ʥʘ 

ʙʘʟʝ 3 ʧʫʥʢʪʦʚ. 

ɽɻʕ ʩʜʘʚʘʣʠ - 295 ʯʝʣʦʚʝʢ 

213 - ʚʳʧʫʩʢʥʠʢʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ 

36 - ʚʳʧʫʩʢʥʠʢʠ ʆʉʆʐ 

5 - ʚʳʧʫʩʢʥʠʢʠ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʰʢʦʣʳ - ʠʥʪʝʨʥʘʪʘ IV ʚʠʜʘ 

12 - ʚʳʧʫʩʢʥʠʢʠ ʧʨʦʰʣʳʭ ʣʝʪ  

29 - ʚʳʧʫʩʢʥʠʢʠ ʉʇʆ 

ʈʫʩʩʢʠʡ ʷʟʳʢ ʠ ʤʘʪʝʤʘʪʠʢʫ ʩʜʘʚʘʣʠ - 249 ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ 2010 ʛʦʜʘ 

123 - ʚʳʙʨʘʣʠ ʩʜʘʚʘʪʴ ʦʙʱʝʩʪʚʦʟʥʘʥʠʝ - 49,3% 

46 - ʩʜʘʚʘʣʠ ʬʠʟʠʢʫ - 18,5% 

41 - ʙʠʦʣʦʛʠʶ - 16,4% 

40 - ʠʩʪʦʨʠʶ - 16% 

22 - ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ - 8,8% 

18 - ʭʠʤʠʶ - 7,2% 

17 - ʣʠʪʝʨʘʪʫʨʫ - 6,8% 

9 - ʠʥʬʦʨʤʘʪʠʢʫ - 3,6% 

5 - ʛʝʦʛʨʘʬʠʶ - 2% 

264 ʚʳʧʫʩʢʥʠʢʘ ʧʦʣʫʯʠʣʠ ʘʪʪʝʩʪʘʪʳ ʦ ʩʨʝʜʥʝʤ (ʧʦʣʥʦʤ) ʦʙʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ. 

20 ʚʳʧʫʩʢʥʠʢʦʚ ʥʘʛʨʘʞʜʝʥʳ ʟʦʣʦʪʳʤʠ ʤʝʜʘʣʷʤʠ ç ɿʘ ʦʩʦʙʳʝ ʫʩʧʝʭʠ ʚ ʫʯʝʥʠʠè, 9 

ʩʝʨʝʙʨʷʥʳʤʠ. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʜʣʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʷʪʩʷ 

ʦʙʫʯʘʶʱʠʝ ʩʝʤʠʥʘʨʳ, ʢʦʥʬʝʨʝʥʮʠʠ, çʢʨʫʛʣʳʝ ʩʪʦʣʳè, ʤʘʩʪʝʨ - ʢʣʘʩʩʳ. ʅʘ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʝè, 

ʧʦʩʚʷʱʸʥʥʦʡ ɻʦʜʫ ʫʯʠʪʝʣʷ, ʧʝʜʘʛʦʛʠ-ʥʦʚʘʪʦʨʳ ʧʦʜʝʣʠʣʠʩʴ  ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʚ ʬʦʨʤʝ 

ʧʨʝʟʝʥʪʘʮʠʡ ʥʘ ʪʝʤʳ: 
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-  çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ  ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʯʘʣʴʥʦʡ 

ʰʢʦʣʝè; 

-  çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʣʦʛʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝè; 

-  çʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʥʘ ʫʨʦʢʘʭ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳè; 

-  çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʢʘʭ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè; 

-  çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʰʢʦʣʝè; 

- çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʫʨʦʢʘʭ ʠʩʪʦʨʠʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʘʟʚʠʪʠʷ 

ʣʠʯʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷè. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʫʜʝʣʷʝʪ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʨʝʰʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ. ʇʦ ʜʦʣʛʦʩʨʦʯʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʝ çʂʦʤʧʣʝʢʩ ʤʝʨ ʧʦ 

ʫʢʨʝʧʣʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡè ʚʩʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʳ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ 

ʦʧʦʚʝʱʝʥʠʷ ʣʶʜʝʡ ʦ ʧʦʞʘʨʝ, ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʫʢʦʤʧʣʝʢʪʦʚʘʥʳ ʧʝʨʚʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʳ ʢʥʦʧʢʘʤʠ ʪʨʝʚʦʞʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʩ ʚʳʚʦʜʦʤ ʩʠʛʥʘʣʘ ʥʘ 

ʧʫʣʴʪ ʚʥʝʚʝʜʦʤʩʪʚʝʥʥʦʡ ʦʭʨʘʥʳ ʦʪʜʝʣʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʧʦ ʛʦʨʦʜʩʢʦʤʫ ʦʢʨʫʛʫ.  ʅʘ ʵʪʠ 

ʮʝʣʠ ʠʟʨʘʩʭʦʜʦʚʘʥʦ ʠʟ ʩʨʝʜʩʪʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʙʦʣʝʝ 14 ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. ʅʘ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤ: çʆʜʘʨʸʥʥʳʝ ʜʝʪʠè ʠʟʨʘʩʭʦʜʦʚʘʥʦ 720 ʪʳʩʷʯ ʨʫʙʣʝʡ, 

çʂʦʤʧʣʝʢʩʥʳʝ ʤʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʶ ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ 

ʥʝʟʘʢʦʥʥʦʤʫ ʦʙʦʨʦʪʫè - 148 ʪʳʩʷʯ ʨʫʙʣʝʡ.  

ɺʩʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʰʢʦʣʳ ʧʝʨʝʰʣʠ ʥʘ ʤʦʜʝʣʴʥʫʶ 

ʤʝʪʦʜʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʧʣʘʪʳ ʪʨʫʜʘ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ, ʘ 

ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʜʦʰʢʦʣʴʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ - ʥʘ ʥʦʚʫʶ ʩʠʩʪʝʤʫ 

ʦʧʣʘʪʳ ʪʨʫʜʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʨʝʟʫʣʴʪʘʪ.  

ʕʬʬʝʢʪʠʚʥʦʝ ʨʘʩʭʦʜʦʚʘʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʝʪ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʨʝʰʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʭ ʚʦʧʨʦʩʦʚ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

 

ʇʨʦʙʣʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ 

ɸʨʥʘʫʪʦʚ ɺ.ɺ., ʜʠʨʝʢʪʦʨ ɻʆʋ ʉʇʆ çʄʠʭʘʡʣʦʚʩʢʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʢʦʣʣʝʜʞè, ʥʘʨʦʜʥʳʡ ʫʯʠʪʝʣʴ ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ  

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ,ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʥʘ ʩʘʤʦʤ 

ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʣʝʤʳ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ 

ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʯʠʭ ʢʘʜʨʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ð ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ. ʉʝʛʦʜʥʷʰʥʷʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʪʦʤ, ʯʪʦ ʫʩʠʣʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʥʘʯʘʣʴʥʦʛʦ 

ʠ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳ. 

ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ɾʂʍ ʚ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʘʭ, ʢʦʪʦʨʳʡ 

ʙʳʣ ʙʳ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʬʘʢʪʦʨʦʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʪʨʫʜʦʚʦʡ ʤʠʛʨʘʮʠʠ. 

ʉʣʦʞʠʚʰʘʷʩʷ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʘʢʪʠʢʘ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʫʯʨʝʞʜʝʥʠʡ 

ʧʨʦʬʦʙʨʘʟʦʚʘʥʠʷ ʢ ʚʳʩʰʠʤ ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʷʤ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʫʩʪʘʨʝʚʰʝʡ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ ʢʦʣʣʝʜʞʝʡ ʠ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʥʘ ʙʘʟʦʚʳʭ 
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ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʦʣʦʜʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʧʨʠʭʦʜʷʱʠʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʨʘʟʫ ʞʝ ʧʨʠʭʦʜʠʪʩʷ 

ʧʝʨʝʫʯʠʚʘʪʴʩʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʙʦʪʦʜʘʪʝʣʠ ʠ ʠʭ ʦʙʲʝʜʠʥʝʥʠʷ ʫʜʝʣʷʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʚʥʠʤʘʥʠʷ ʨʘʟʚʠʪʠʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʬʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʤʘʩʪʝʨʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʢʦʣʣʝʜʞʝʡ. 

ʋʯʨʝʞʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʠʤʝʶʪ 

ʧʨʘʚʦʚʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʦʚʠʪʴʩʷ ʩʦʫʯʨʝʜʠʪʝʣʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʨʝʜʩʪʚʘ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʯʘʩʪʠ 

ʩʦʫʯʨʝʜʠʪʝʣʴʩʪʚʘ; ʚʳʨʘʙʦʪʢʘ ʪʘʢʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʥʦʨʤʳ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʣʘ ʙʳ ʨʝʰʠʪʴ 

ʩʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʫʧʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚʤʝʩʪʝ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ 

ʥʘʧʨʷʤʫʶ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʩʚʦʠ ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʚʠʪʠʝ ʢʦʣʣʝʜʞʝʡ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ɼʣʷ ʦʙʩʫʞʜʝʥʠʷ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʚʳʨʘʙʦʪʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʠʝ  

ʧʨʦʙʣʣʝʤʳ, ʢʘʢ: 

Å ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʢʨʠʟʠʩʥʦʡ 

ʩʠʪʫʘʮʠʠ; 

Å ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʘʜʨʦʚ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʧʨʦʬʠʣʴʥʳʭ ʢʦʤʠʪʝʪʦʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ ʠ ʯʣʝʥʦʚ ʉʦʚʝʪʘ ʌʝʜʝʨʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʌ; 

Å ʨʝʛʠʦʥʘʣʴʥʳʡ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʦʩʷʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʥʘ 

ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʧʦʜʛʦʪʦʚʣʝʥ ʧʨʦʝʢʪ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ, ʢʦʪʦʨʳʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʫʩʠʣʠʡ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ, 

ʅʘʮʠʦʥʘʣʴʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ, 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʢʩʧʝʨʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʜʝʣʝ 

ʨʝʰʝʥʠʷ ʦʙʱʝʡ ʟʘʜʘʯʠ. 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ  ʩʧʝʮʠʘʣʠʩʪʘ ʚ 

ʉʝʙʨʷʢʦʚʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʪʝʭʥʠʢʫʤʝ 

ɸʨʥʘʫʪʦʚ ɸ.ɺ. 

 ʜʠʨʝʢʪʦʨ ʌɻʆʋ ʉʇʆ ʉʝʙʨʷʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ ʝʛʦ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ï 

ʧʦʜʛʦʪʦʚʢʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʠ ʧʨʦʬʠʣʷ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʶʱʝʛʦ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʝʡ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʛʦ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ 

ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʛʦʪʦʚʦʛʦ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ, ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦ ʙʳ ʚʝʩʪʠ ʨʝʯʴ ʦ ʧʦʜʛʦʪʦʚʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ  ʩʧʝʮʠʘʣʠʩʪʘ ʚ 

ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʝʛʦ ʩʪʘʥʦʚʣʝʥʠʝ - ʵʪʦ ʧʨʦʮʝʩʩ, ʢʦʥʝʯʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʙʫʜʫʱʝʛʦ 
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ʩʧʝʮʠʘʣʠʩʪʘ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ.       

ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦ-ʮʝʣʝʚʳʝ ʧʘʨʘʤʝʪʨʳ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ
1
: 

¶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ; 

¶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 
ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ʫʤʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ; 

¶ ʫʤʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʤʦʜʝʣʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ; 

¶ ʦʚʣʘʜʝʥʠʝ ʧʨʦʮʝʜʫʨʥʦʡ ʩʭʝʤʦʡ ʧʨʦʝʢʪʠʨʦʚʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʷʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 
ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʫʤʝʥʠʝ ʚʝʩʪʠ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʚ ʫʩʣʦʚʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʠʥʪʝʛʨʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʥʦʚʦʤ ʵʪʘʧʝ ʠ ʥʦʚʦʤ ʫʨʦʚʥʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ  

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

¶ ʦʚʣʘʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʠʘʛʥʦʩʪʠʢ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʘʢ ʦʩʥʦʚʳ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʨʫʢʦʚʦʜʩʪʚʘ ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʭʥʠʢʫʤʘ 

ʩʦʚʤʝʩʪʥʦ ʩ çʎʝʥʪʨʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ɺ.ʄ.ʄʦʥʘʭʦʚʘè ( ʛ. ʊʦʣʴʷʪʪʠ, ʜʠʨʝʢʪʦʨ  

ʎʝʥʪʨʘ ɹʘʭʫʩʦʚʘ ɽ.ɺ.) ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ  ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʛʨʘʤʤʘ çʈʝʛʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʬʦʨʤʠʨʫʝʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡè
2
.  

 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

¶ ʦʙʫʯʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʪʝʭʥʠʢʫʤʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʯʝʙʥʠʢʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʪʝʭʥʠʢʫʤʘ; 

¶ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʯʝʙʥʠʢʦʚ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʪʝʭʥʠʢʫʤʘ; 

¶ ʦʩʚʦʝʥʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʟʘʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ:  

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

¶ ʦʩʚʦʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʚʥʝʜʨʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʳ ʦʙʨʘʟʦʚʘʥʠʷ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʉʇʆ // ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʛʦ 
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"ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʜʠʜʘʢʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ"/ ʧʦʜ ʨʝʜ. ɼ. 

ʖ. ʊʨʫʰʥʠʢʦʚʘ ʊʶʤʝʥʴ, 2010  
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦʩʪʦʠʪ ʚ ʫʤʝʥʠʠ ʨʘʙʦʪʘʪʴ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʨʝʰʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ, ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʧʨʝʜʤʝʪʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ
3
. 

ʇʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ  ʤʳ ʚʳʙʠʨʘʝʤ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ 

ʢʘʢ: 

1) ʪʝʭʥʦʣʦʛʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʚʩʝʤ ʜʠʩʮʠʧʣʠʥʘʤ ʯʝʪʢʦ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʥʦ ʠ ʚ 

ʨʘʤʢʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʧʨʝʜʤʝʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʥʦʚʦʤʫ ʢʘʯʝʩʪʚʫ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; 

2) ʦʩʚʘʠʚʘʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʝʢʪʠʨʫʷ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʩʚʘʠʚʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ, ʯʪʦ 

ʧʝʨʝʚʦʜʠʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʚ ʪʝʭʥʠʢʫʤʝ ʥʘ ʥʦʚʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ; 

ʫʯʠʪʳʚʘʷ ʙʦʣʴʰʫʶ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʤʠʥʠʨʫʶʱʝʡ 

ʬʦʨʤʦʡ ʧʦʣʫʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʢʫʣʴʪʫʨʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʧʨʦʚʝʜʝʥʘ ʪʝʭʥʦʣʦʛʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ 

ʧʝʨʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʫʯʝʙʥʳʭ ʪʝʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʘʨʪʳ ʟʘʥʷʪʠʡ, ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʧʦʩʪʘʥʦʚʢʝ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  ɺ 

ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʥʦ ʠ ʫʤʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʪʴ ʙʘʟʦʚʳʝ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʠ ʩʠʩʪʝʤʳ, ʠ ʧʨʦʮʝʩʩʳ, ʠ ʪʨʘʝʢʪʦʨʠʠ. ʉʣʝʜʫʝʪ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʦʜʝʣʝʡ ʵʪʠʭ ʙʘʟʦʚʳʭ ʦʙʲʝʢʪʦʚ ʜʘʸʪ ʮʝʣʦʩʪʥʦʝ ʠʥʪʝʛʨʘʣʴʥʦʝ 

ʦʧʠʩʘʥʠʝ ʣʶʙʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʄʦʜʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʘʤʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʪʝʤ, ʯʪʦ ʤʳ ʤʦʞʝʤ ʚ ʤʦʜʝʣʠ  ʦʪʨʘʞʘʪʴ ʪʦʣʴʢʦ ʪʝ ʢʦʤʧʦʥʝʥʪʳ ʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʣʷ ʥʘʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʢʦʪʦʨʳʝ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʣʫʙʠʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʦʚʣʘʜʝʪʴ ʧʨʦʮʝʩʩʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠ 

ʵʪʦʤ ʚʘʞʥʳʤʠ ʦʩʪʘʶʪʩʷ ʪʘʢʠʝ ʧʨʦʮʝʜʫʨʳ ʢʘʢ ʨʘʟʚʸʨʪʳʚʘʥʠʝ ʤʦʜʝʣʠ, ʩʚʸʨʪʳʚʘʥʠʝ 

ʤʦʜʝʣʠ, ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʤʦʜʝʣʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ, ʦʙʣʘʜʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʨʘʟʚʸʨʪʳʚʘʥʠʝ ʤʦʜʝʣʠ ʥʝʢʦʝʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠ ʝʸ ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʤʝʪʦʜʠʢʠ 

ʦʙʫʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʦʪʨʘʞʘʶʪ ʥʝ ʩʫʙʲʝʢʪʠʚʥʳʝ ʧʦʟʠʮʠʠ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʝʜʘʛʦʛʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʘ ʧʦʣʦʞʝʥʠʷ, ʬʠʢʩʠʨʫʶʱʠʝ ʛʣʫʙʠʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʚʥʫʪʨʠʤʦʜʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʧʨʦʮʝʩʩ ʩʚʸʨʪʳʚʘʥʠʷ ʤʦʜʝʣʠ ʚʳʷʚʣʷʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ, 

ʦʙʦʙʱʘʝʪ ʠ ʧʦʜʥʠʤʘʝʪ ʥʘ ʫʨʦʚʝʥʴ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ
4
.   

3
 ɽ. ɺ. ɹʘʭʫʩʦʚʘ ʆʙ ʦʜʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʨʦʙʣʝʤʝ ʠʟʤʝʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ // 

   ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: ʤʘʪʝʨʠʘʣʳ 

   ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʜʠʜʘʢʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

   ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ"/ ʧʦʜ ʨʝʜ. ɼ. ʖ. ʊʨʫʰʥʠʢʦʚʘ ʊʶʤʝʥʴ, 2010  
4
 ɺ. ʄ. ʄʦʥʘʭʦʚ, ɽ. ɺ. ɹʘʭʫʩʦʚʘ ʊʝʭʥʦʣʦʛʠʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

   ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʠʪ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

   ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ. // ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʪ ʦʙʨʘʟʦʚʘʥʠʝ.  

   ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ ʥʘʫʯʥʦ -ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ: ʫʯʝʙʥʦ - ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ʇʦʜ  

   ʨʝʜ. ʧʨʦʬ. ɺ. ɸ. ʉʫʭʦʤʣʠʥʘ   ʛ. ʄʦʩʢʚʘ, 2009 ʛ. ʖ. ʊʨʫʰʥʠʢʦʚʘ ʊʶʤʝʥʴ, 2010  
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ʀʥʪʝʛʨʘʮʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʵʪʦ ʦʙʲʝʜʠʥʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ ʢʘʪʝʛʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ.   

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʬʫʥʢʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʶʪ ʥʘ ʠʥʦʤ 

ʫʨʦʚʥʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʙʦʣʝʚʳʝ ʪʦʯʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʙʣʝʤʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʨʦʙʣʝʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, 

ʧʨʦʙʣʝʤʫ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʦʙʣʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʷ ʠ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ï ʯʝʨʝʟ ʦʩʚʦʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʦʚʨʝʤʝʥʥʫʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ  ʩ ʥʘʣʠʯʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ.  

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʠʟʣʦʞʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʪʨʝʙʫʝʪ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʚʝʨʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʠʩʪʠʥʥʦʩʪʠ ʠ ʜʠʜʘʢʪʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʛʦ ʚʳʜʚʠʛʘʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʥʦ ʠ ʧʨʦʛʨʘʤʤʥʦ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ 

ʢʘʞʜʫʶ ʠʟ ʚʳʜʚʠʥʫʪʳʭ ʮʝʣʝʡ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʦʣʞʥʦ ʧʨʦʜʚʠʥʫʪʴ ʥʘʩ ʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʨʝʰʝʥʠʷʭ ʩʪʦʣʴ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-

ʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʵʬʬʝʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤʳ çʈʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʬʦʨʤʠʨʫʝʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡè. 

ʀʩʭʦʜʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʨʦʝʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʘʨʠʘʪʠʚʥʦʩʪʠ 

ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʆʧʝʨʝʞʘʶʱʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, 

ʧʨʠʦʙʨʝʪʝʥʠʶ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ, ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʘ. 

 ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʦʪʨʘʩʣʠ, ʢʘʢ ʠ ʣʶʙʦʡ 

ʜʨʫʛʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʤʳ ʦʱʫʱʘʝʤ ʜʝʬʠʮʠʪ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ.  

 ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

 ï ʩʦʟʜʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʯʣʝʥʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ; 

 ï ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʚ ʦʩʦʟʥʘʥʠʠ ʥʦʚʦʚʚʝʜʝʥʠʷ; 

 ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʝʡ ʩ ʢʘʬʝʜʨʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ɺʋɿʦʚ ʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʠʩʢ ʚʳʧʫʩʢʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʨʘʙʦʪʘʪʴ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʇʨʦʚʝʜʝʥʠʝ ʢʨʦʧʦʪʣʠʚʦʡ, ʨʘʟʲʷʩʥʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʝʢʣʘʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʚʳʧʫʩʢʥʳʭ ʢʫʨʩʦʚ. 

 ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʪʝʨʝʩʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢ ʩʚʦʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʪʚʦʨʯʝʩʢʦʤʫ ʨʦʩʪʫ, ʧʦʚʳʰʝʥʠʶ 

ʢʚʘʣʠʬʠʢʘʮʠʠ. 



90 

ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚʳʧʫʩʢʥʠʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ  

ʷʚʣʷʶʪʩʷ: 

¶ ʨʘʟʚʠʪʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʢʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʩ ʫʯʝʪʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʵʢʦʣʦʛʦ-ʚʘʣʝʦʣʦʛʠʯʝʩʢʠʭ  ʬʘʢʪʦʨʦʚ; 

¶ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ  ʢʫʣʴʪʫʨʘ ʤʳʰʣʝʥʠʷ; 

¶ ʫʤʝʥʠʝ ʜʝʡʩʪʚʦʚʘʪʴ, ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʝʭʥʠʢʫ, ʚʣʘʜʝʪʴ 
ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʦʪʚʝʯʘʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʪʨʫʜʘ; 

¶ ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʩʪʠ, ʫʤʝʥʠʷʤʠ ʫʧʨʘʚʣʷʪʴ 

ʢʦʣʣʝʢʪʠʚʦʤ; 

¶ ʧʨʠʥʷʪʠʝ ʵʪʠʯʝʩʢʠʭ, ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʯʝʣʦʚʝʢʫ, ʦʙʱʝʩʪʚʫ, 
ʧʨʠʨʦʜʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʞʜʘʥʩʢʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʠʤʠ ʮʝʥʥʦʩʪʷʤʠ ʣʠʯʥʦʩʪʠ; 

¶ ʧʦʜʜʝʨʞʘʥʠʝ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

¶ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ ʣʠʯʥʦʩʪʠ, ʤʦʪʠʚʘʮʠʦʥʥʦʡ 

ʩʬʝʨʳ, ʩʦʮʠʘʣʴʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤ 
ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʚʦʠʭ ʩʦʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ; 

¶ ʧʦʜʜʝʨʞʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ; 

¶ ʛʨʘʞʜʘʥʩʢʦʝ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ; 

¶ ʦʩʦʟʥʘʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦ ʧʨʠʝʤʣʝʤʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʝʝ:  

- ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

ʚʳʧʫʩʢʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ; 

- ʨʘʩʢʨʳʪʠʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚ ʪʚʦʨʯʝʩʢʦʡ 
ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ 

ʫʨʦʚʥʷ ʢʫʣʴʪʫʨʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ; 

- ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ; 

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʫʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ; 

- ʧʦʚʳʰʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ, ʦʙʥʦʚʣʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ; 

- ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ. 

  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ ʝʛʦ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ï ʧʦʜʛʦʪʦʚʢʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʠ ʧʨʦʬʠʣʷ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʶʱʝʛʦ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʝʡ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʛʦ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ 

ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʛʦʪʦʚʦʛʦ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ, ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

 ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ  ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʝʠʟʙʝʞʥʦ 

ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʢʘʢ ʤʝʪʦʜʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʪʘʢ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʚʩʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘ ʥʘ 

ʧʨʦʮʝʩʩ ʝʝ ʚʳʧʦʣʥʝʥʠʷ. ʀ ʵʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʙʫʜʫʪ 

ʦʩʚʘʠʚʘʪʴ  ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  
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ʂʦʥʮʝʧʮʠʷ  ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ  ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ 

ʏʫʨʠʢʦʚʘ ɺ.ɸ. 

ʅʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛ. ʄʠʭʘʡʣʦʚʢʘ  

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ  ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ  ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ,ʚ ʢʦʪʦʨʦʡ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʦ ʨʘʟʚʠʪʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʮʝʧʮʠ,̫ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ  ʨʘʟʚʠʪʠʝ, ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ, 

ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ 

ʆʜʥʠʤ ʠʟ ʜʦʢʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʘʪʝʛʠʶ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʨʝʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʥʝʤ  ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ: 

ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʦʙʲʝʤʳ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʠ ʦʙʲʝʢʪʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ɻʝʥʧʣʘʥʘ, ʦʧʨʝʜʝʣʠʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʥʘ 20 ʣʝʪ. 

ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʝʡ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʉʦʛʣʘʩʥʦ ɿʘʢʦʥʫ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 25 ʤʘʨʪʘ 2005 ʛ ˉ1033-ʆɼ çʆʙ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʛʨʘʥʠʮ ʠ ʥʘʜʝʣʝʥʠʠ ʩʪʘʪʫʩʦʤ ʛʦʨʦʜʘ ʄʠʭʘʡʣʦʚʢʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠè 

ʠ ʚʥʝʩʝʥʥʳʤʠ ʚ ʥʝʛʦ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʦʩʪʘʚ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʚʭʦʜʷʪ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ: 

- ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ; 

- ʨ.ʧ. ʉʝʙʨʦʚʦ. 

ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʧʦʵʪʦʤʫ ʦʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɻʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʨʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʜʦ 80 ʪʳʩ. 

ʯʝʣ. ɿʜʝʩʴ ʠʤʝʶʪʩʷ ʜʦʩʪʘʪʦʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʛʣʘʚʥʳʭ ʦʩʷʭ ʛʦʨʦʜʩʢʦʛʦ ʨʘʩʩʝʣʝʥʠʷ, ʠʤʝʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʤʦʱʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʆʩʥʦʚʦʡ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ, ʢʨʦʤʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʨʦʞʜʘʝʤʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʚ ʦʙʣʘʩʪʠ ʮʝʥʪʨʘ 

ʨʘʟʚʠʪʠʷ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ, ʩʧʦʩʦʙʥʦʛʦ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʧʨʠʚʣʝʯʴ ʥʘʩʝʣʝʥʠʝ 

ʠʟ ʜʨʫʛʠʭ ʧʦʩʝʣʝʥʠʡ.  

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ 

ʦʧʨʝʜʝʣʝʥʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʚ 70,0 ʪʳʩ.ʯʝʣ.  

ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɻʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ï ʦʜʠʥ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʨʫʧʥʳʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʳʷʚʣʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʨʘʥʠʮʘʭ.  
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ɺ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʩʣʦʞʠʣʘʩʴ ʥʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠʟ-ʟʘ 

ʙʣʠʟʦʩʪʠ ʢ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʝ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ, ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ, ʪʨʝʙʫʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʩʘʥʠʪʘʨʥʦ-ʟʘɦʠʪʥʳʭ ʟʦʥ, ʪʘʢʞʝ ʨʘʜʘʨʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʦʝʥʥʦʡ ʯʘʩʪʠ. ʆʩʣʦʞʥʷʝʪʩʷ ʵʪʘ 

ʩʠʪʫʘʮʠʷ ʝʱʝ ʠ ʥʝʫʜʘʯʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʢʘʨʴʝʨʦʚ ʥʘ ʪʝʨʨʘʩʘʭ ʥʘʜ ʛʦʨʦʜʦʤ ʠ ʨʦʟʦʡ ʚʝʪʨʦʚ 

ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʚʝʪʨʘʤʠ ʚ ʩʪʦʨʦʥʫ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ: ʙʣʠʟʦʩʪʴ ʬʝʜʝʨʘʣʴʥʦʡ ʪʨʘʩʩʳ 

ʄ 6 ɺʦʣʛʦʛʨʘʜ-ʄʦʩʢʚʘ, ʥʘʣʠʯʠʝ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ, ʢʠʨʧʠʯʘ, ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. 

ɻʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʜʚʫʭ ʪʝʨʨʘʩʘʭ ʥʘʜ ʧʦʡʤʦʡ ʨʝʢ ʄʝʜʚʝʜʠʮʘ ʠ ʊʠʰʘʥʢʘ, 

ʥʠʞʥʷʷ ʯʘʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʟʘʥʷʪʘ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʘ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ, ʢʘʨʴʝʨʘʤʠ ʠ ʜʘʯʥʳʤʠ ʤʘʩʩʠʚʘʤʠ, ʘ ʤʝʞʜʫ ʪʝʨʨʘʩʘʤʠ ï ʩʢʣʦʥʳ ʨʘʟʣʠʯʥʦʡ 

ʢʨʫʪʠʟʥʳ. ɾʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʜʝʣʠʪ ʛʦʨʦʜ ʥʘ ʜʚʝ ʯʘʩʪʠ ʠ ʧʦʢʘ ʥʝ ʠʤʝʝʪ ʧʫʪʝʧʨʦʚʦʜʦʚ ʚ ʜʚʫʭ 

ʫʨʦʚʥʷʭ (ʦʜʠʥ ʥʝʜʦʩʪʨʦʝʥʥʳʡ).  

ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʛʨʘʥʠʮʝ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, ʦʧʨʝʜʝʣʠʣʠ ʦʩʥʦʚʥʫʶ ʟʘʜʘʯʫ ɻʝʥʝʨʘʣʴʥʦʛʦ 

ʧʣʘʥʘ. 

ʋʯʠʪʳʚʘʷ ʚʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʚ ʩʠʩʪʝʤʝ 

ʨʘʩʩʝʣʝʥʠʷ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʧʨʠʨʦʜʥʦʝ ʦʢʨʫʞʝʥʠʝ (ʧʦʡʤʘ ʨʝʢʠ ʄʝʜʚʝʜʠʮʳ), ʤʦʞʥʦ ʩ 

ʧʦʣʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʠʤʝʝʪ 

ʜʦʩʪʘʪʦʯʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʩʚʦʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ɺ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʣʦʞʠʚʰʝʡʩʷ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʟ ʝʝ ʨʘʜʠʢʘʣʴʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʭʨʘʥʷʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʝʪʢʘ ʫʣʠʯʥʦ-

ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʯʣʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʞʠʣʳʝ ʢʚʘʨʪʘʣʳ. ʅʦʚʳʝ ʞʠʣʳʝ ʨʘʡʦʥʳ 

ʧʣʘʥʠʨʦʚʦʯʥʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦ ʩʚʷʟʘʥʳ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʞʠʣʳʤʠ ʨʘʡʦʥʘʤʠ ʠ ʤʝʩʪʘʤʠ 

ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ. ʇʝʨʝʩʝʯʝʥʠʝ ʤʘʛʠʩʪʨʘʣʝʡ ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʟʚʷʟʢʠ ʩ ʬʝʜʝʨʘʣʴʥʦʡ ʘʚʪʦʜʦʨʦʛʦʡ ʄ 6 ɺʦʣʛʦʛʨʘʜ-ʄʦʩʢʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʚ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ.  ɼʣʷ ʨʘʟʛʨʫʟʢʠ ʦʙʱʝʛʦʨʦʜʩʢʠʭ ʠ ʨʘʡʦʥʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, 

ʧʨʦʭʦʜʷʱʠʭ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʦʙʚʦʜʥʫʶ 

ʤʘʛʠʩʪʨʘʣʴ ʜʣʷ ʩʚʷʟʠ ʂʦʪʦʚʩʢʦʛʦ ʠ ɼʘʥʠʣʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʩ ʘʚʪʦʜʦʨʦʛʦʡ ɺʦʣʛʦʛʨʘʜ-

ʄʦʩʢʚʘ. 

ʊʝʨʨʠʪʦʨʠʠ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʚʦʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʙʨʦʰʝʥʳ, ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʫʯʘʩʪʢʘʭ 

ʝʩʪʴ ʤʥʦʛʦ ʞʝʣʘʶʱʠʭ ʧʦʩʪʨʦʠʪʴ ʧʦʣʥʦʮʝʥʥʦʝ ʞʠʣʴʝ. ʇʦʵʪʦʤʫ ʚ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʠ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ 

(ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʪʘʜʠʠ ʣʠʢʚʠʜʘʮʠʠ ʠʣʠ ʣʠʢʚʠʜʠʨʦʚʘʥʥʳʝ) 

ʧʦʣʥʦʮʝʥʥʳʝ ʞʠʣʳʝ ʨʘʡʦʥʳ, ʧʦʜʭʦʜʷ ʢ ʢʘʞʜʦʤʫ ʪʘʢʦʤʫ ʫʯʘʩʪʢʫ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ. 

ʆʩʥʦʚʥʳʝ ʦʙʲʝʤʳ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʚ ʥʦʚʳʭ ʞʠʣʳʭ 

ʨʘʡʦʥʘʭ: ʞ.ʨ. ʖʞʥʳʡ, ʞ.ʨ. ɿʘʧʘʜʥʳʡ (ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ), ʞ.ʨ. 

ɹʦʣʴʰʦʡ ʃʦʛ-1 ʠ ʞ.ʨ. ɹʦʣʴʰʦʡ ʃʦʛ-2. ɿʜʝʩʴ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʚʩʝ ʚʠʜʳ ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ: ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʤʘʣʦʵʪʘʞʥʘʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʘʷ ʠ 4-5 

ʪɻʘʞʥʘʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʘʷ ʟʘʩʪʨʦʡʢʘ. 

 ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʦʥʯʠʪʴ ʟʘʩʪʨʦʡʢʫ ʄ 3ʘ ʠ ʄ 4 ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. 

ʊʝʨʨʠʪʦʨʠʶ ʚ ʛʨʘʥʠʮʘʭ: ʫʣ. ʂʦʪʦʚʩʢʦʛʦ, ʊʦʤʩʢʘʷ, ʫʣ. ʂʨʘʩʥʦʟʥʘʤʝʥʩʢʘʷ ʠ ʧʨʦʝʟʜ 

ɿʘʧʘʜʥʳʡ- ç ɾʠʣʛʦʨʦʜʦʢè ʩ ʚʝʪʭʠʤʠ ʠ ʘʚʘʨʠʡʥʳʤʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʟʘʩʪʨʦʠʪʴ ʤʘʣʦʵʪʘʞʥʳʤʠ ʩʝʢʮʠʦʥʥʳʤʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʠ ʯʘʩʪʠʯʥʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩ ʚʩʪʨʦʝʥʥʳʤʠ ʠ ʦʪʜʝʣʴʥʦ 

ʩʪʦʷʱʠʤʠ ʦʙʲʝʢʪʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
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ʉʪʨʫʢʪʫʨʘ ʠ ʧʣʘʥʠʨʦʚʢʘ ʥʦʚʳʭ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʫʯʠʪʳʚʘʝʪ ʨʝʣʴʝʬ 

ʤʝʩʪʥʦʩʪʠ, ʪʨʘʩʩʠʨʦʚʢʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʛʠʩʪʨʘʣʠ ʠ 

ʫʣʠʮʳ. 

ʉʫʱʝʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ɻʈʉ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʩʘʥʠʪʘʨʥʳʤʠ ʨʘʟʨʳʚʘʤʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʘʮʠʦʥʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ, ʨʘʩʯʣʝʥʷʷ ʛʦʨʦʜ. ɺ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʥʝʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ɻʈʉ ˉ2 ʚ ʶʞʥʫʶ ʯʘʩʪʴ ʛʦʨʦʜʘ, ʤʝʞʜʫ ʞ.ʨ. ʇʦʜʛʦʨʥʳʡ (ʟʦʥʘ ɹ) ʠ 

ʘʚʪʦʜʦʨʦʛʦʡ ɺʦʣʛʦʛʨʘʜ-ʄʦʩʢʚʘ, ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ɻʈʉ ˉ2 ʚ ɻɻʈʇ, ʘ ʪʝʨʨʠʪʦʨʠʠ ʚʜʦʣʴ 

ʪʨʘʩʩʳ ʛʘʟʦʧʨʦʚʦʜʦʚ (ʩʘʥʠʪʘʨʥʳʝ ʨʘʟʨʳʚʳ), ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʩʪʨʦʡ ʥʦʚʦʡ ɻʈʉ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ. 

ɼʣʷ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʘʢʞʝ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʚʳʥʦʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʫʣ. ʃʝʥʠʥʘ (ɼʈʉʋ ˉ5 ʠ ɼʉʋ ˉ2) ʚ ʶʞʥʦʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʚ ʧʨʦʤʟʦʥʫ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ, ʦʛʨʘʥʠʯʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʨʴʝʨʦʚ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʜʠʩʣʦʢʘʮʠʶ ʚ/ʯ (ʨʘʜʘʨʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʠʤʝʶʱʠʭ ʨʘʩʯʝʪʥʳʝ ʟʦʥʳ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ 

ʕʄʀ). 

ʆʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ɻʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʦ ʨʘʟʚʠʪʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ 

1. ʈʝʘʣʠʟʘʮʠʷ ʤʘʢʩʠʤʘʣʴʥʦ-ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ï ʨʝʢʦʥʩʪʨʫʢʮʠʷ, 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʚʩʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ. 

2. ʉʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ ʚ ʨʘʡʦʥʘʭ ʥʦʚʦʡ ʟʘʩʪʨʦʡʢʠ 
ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ. 

3. ʈʘʟʚʠʪʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʥʦʡ ʩʨʝʜʳ. 

4. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʝ ʠ 
ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʜʦʣʞʥʘ ʥʦʩʠʪʴ ʧʨʦʜʫʤʘʥʥʳʡ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʣʝʞʠʪ ʘʚʘʨʠʡʥʳʡ ʠ ʚʝʪʭʠʡ ʬʦʥʜ (ʢʚʘʨʪʘʣʳ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʚ 

ʛʨʘʥʠʮʘʭ ʫʣʠʮ ʂʦʪʦʚʩʢʦʛʦ, ʊʦʤʩʢʘʷ, ʂʨʘʩʥʦʟʥʘʤʝʥʩʢʘʷ ʠ ʧʨʦʝʟʜʘ ɿʘʧʘʜʥʳʡ, ʟʘʩʪʨʦʡʢʘ ʧʦ 

ʫʣ. ʆʢʦʣʴʥʠʯʥʦʡ). ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʷʚʣʷʶʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʞʠʣʳʭ ʜʦʤʦʚ ʧʦ ʫʣ. ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ.  

5. ʉʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʤʠʢʨʦʢʣʠʤʘʪ. ɸʢʪʠʚʥʦʝ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʙʫʣʴʚʘʨʦʚ; ʣʝʩʦʧʘʨʢʦʚ, ʛʦʨʦʜʩʢʠʭ ʣʝʩʦʚ, ʟʦʥ 

ʦʪʜʳʭʘ, ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ; 

- ʦʟʝʣʝʥʝʥʠʝ ʪʨʘʩʩ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

3ʦʥʳ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ 

ɺ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʦʪʦʙʨʘʞʝʥʳ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʛʨʘʥʠʮʳ ʟʦʥ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʮʳ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʠʩʢʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʂ ʦʩʥʦʚʥʳʤ ʟʦʥʘʤ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

- ʉ33 ʦʪ ʧʨʦʤʳʰʣʝʥʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʉ33 ʦʪ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ; 

- ʦʭʨʘʥʥʳʝ ʟʦʥʳ ʦʙʲʝʢʪʦʚ ʠʥʞʝʥʝʨʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨ; 

- ʩʘʥʠʪʘʨʥʳʝ ʨʘʟʨʳʚʳ (ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʣʠʥʠʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨ); 

- ʟʦʥʳ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ 
ʩʦʦʨʫʞʝʥʠʡ; 
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- ʚʦʜʦʦʭʨʘʥʥʳʝ ʟʦʥʳ ʠ ʧʨʠʙʨʝʞʥʳʝ ʧʦʣʦʩʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʟʦʥʳ ʦʭʨʘʥʳ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ.  

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʠ ʩʧʦʩʦʙʘʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʮ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 

ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʟʦʥ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ: 

- ʟʦʥʳ, ʛʨʘʥʠʮʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʙʝʟ 

ʧʦʜʛʦʪʦʚʢʠ ʠʣʠ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʛʣʘʤʝʥʪʦʚ. ʕʪʦ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ, ʚʦʜʦʦʭʨʘʥʥʳʝ ʠ ʠʥʳʝ ʟʦʥʳ, ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʟʦʥʳ, ʛʨʘʥʠʮʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʪʦʣʴʢʦ 

ʧʫʪʝʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʕʪʦ ʟʦʥʳ ʦʭʨʘʥʳ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ. 

 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ  ʦʨʛʘʥʠʟʘʮʠʷ  ʞʠʣʳʭ ʟʦʥ. ʅʦʚʦʝ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʦʥʜʘ 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʣʳʭ ʟʦʥ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʦʚʦʤʫ ʞʠʣʠʱʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ 

ɻʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ. 

ʇʨʠ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʨʦʩʪʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʫʯʠʪʳʚʘʝʪʩʷ ʠ ʨʦʩʪ ʞʠʣʠʱʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ ʯʝʣʦʚʝʢʘ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ.  

ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʚ ʟʘʧʘʜʥʦʡ, ʚ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ, ʶʞʥʦʡ ʠ - ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɿʜʝʩʴ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʢʚʘʨʪʘʣʳ ʩʨʝʜʥʝʵʪʘʞʥʦʡ, ʤʘʣʦʵʪʘʞʥʦʡ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʡ 

ʟʘʩʪʨʦʡʢʠ ʠ ʟʘʩʪʨʦʡʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʩ ʩʝʪʴʶ ʫʯʨʝʞʜʝʥʠʡ ʢʫʣʴʪʫʨʥʦ-

ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʦʟʝʣʝʥʝʥʠʷ. 

ɾʠʣʠʱʥʳʡ ʬʦʥʜ ʢ ʢʦʥʮʫ ʨʘʩʯʝʪʥʦʛʦ ʩʨʦʢʘ ʩ ʫʯʝʪʦʤ ʫʙʳʣʠ ʯʘʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʬʦʥʜʘ ʩʦʩʪʘʚʠʪ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 2247,0 ʪʳʩ.ʢʚ.ʤ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʞʠʣʴʝʤ 

ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʚ ʩʨʝʜʥʝʤ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ 32,1 ʢʚ ʤ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʠ ʤʦʞʝʪ ʢʦʣʝʙʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʠ ʪʠʧʘ ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ. 

ʋʙʳʣʴ  ʞʠʣʠʱʥʦʛʦ  ʬʦʥʜʘ 

ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʚʝʪʭʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʞʠʣʴʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 14,1 ʪʳʩ.ʢʚ.ʤ ʦʙʱʝʡ ʧʣʦʱʘʜʠ.  

ʆʯʝʨʝʜʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʞʠʣʴʷ ʛʨʘʞʜʘʥʘʤ, ʧʨʦʞʠʚʘʶʱʠʤ ʚ ʚʝʪʭʠʭ ʠ 

ʘʚʘʨʠʡʥʳʭ ʜʦʤʘʭ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʣʠʢʚʠʜʘʮʠʠ ʪʘʢʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʘ 

ʠʤʝʥʥʦ ï ʦʯʝʨʝʜʥʦʩʪʴʶ ʩʥʦʩʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ.  

ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʪ ʯʘʩʪʠʯʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ (ʩʥʦʩ ʠʣʠ ʧʝʨʝʚʦʜ 

ʟʜʘʥʠʡ ʠʟ ʞʠʣʳʭ ʚ ʥʝʞʠʣʦʡ ʬʦʥʜ) ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʧʦ ʫʣ. ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ, 

ʫʣ. ʆʙʦʨʦʥʳ ʠ ʜʨʫʛʠʤ ʫʣʠʮʘʤ.  

ʈʘʟʚʠʪʠʝ ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ ʮʝʥʪʨʘ, ʩʠʩʪʝʤʳ  

 ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ ʠ  ʢʦʤʧʣʝʢʩʦʚ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʫʣ. ʆʙʦʨʦʥʳ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʮʝʥʪʨʦʚ (ʤʝʜʠʮʠʥʩʢʠʡ, ʩʧʦʨʪʠʚʥʳʡ, ʫʯʝʙʥʳʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʜʝʣʦʚʦʡ ʮʝʥʪʨ) ʧʦ ʫʣ. 

ʋʨʠʮʢʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʪʦʨʛʦʚʳʭ ʧʦʜʮʝʥʪʨʦʚ ʚ ʢʘʞʜʦʤ ʞʠʣʦʤ ʨʘʡʦʥʝ.  

ɺʩʝ ʮʝʥʪʨʳ ʩʚʷʟʘʥʳ ʮʝʧʦʯʢʦʡ ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʩʚʷʟʳʚʘʷ ʚʩʝ ʮʝʥʪʨʳ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ʈʘʟʤʝʱʝʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʘʢ ʚ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʟʜʘʥʠʷʭ, ʪʘʢ ʠ ʚʦ 

ʚʩʪʨʦʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʢʘʢ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʦʤʘ, ʪʘʢ ʠ ʚ ʧʝʨʚʳʝ ʵʪʘʞʠ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ. 
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ʅʦʚʳʝ ʩʧʦʨʪʠʚʥʳʝ ʮʝʥʪʨʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʨʘʡʦʥʝ ʞ.ʨ. ʇʦʜʛʦʨʥʳʡ (ʟʦʥʘ ɸ), ʚ ʨ.ʧ. 

ʉʝʙʨʦʚʦ ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ï ʧʦ ʫʣ. ʂ.ʄʘʨʢʩʘ ʠ ʚ ʧʘʨʢʝ çʇʦʙʝʜʳè. 

ʋʯʨʝʞʜʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʮʝʥʪʨʦʚ: ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʦʤʧʣʝʢʩ 

ʦʙʲʝʢʪʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: çʄʠʭʘʡʣʦʚʩʢʘʷ ʮʝʥʪʨʘʣʴʥʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè ʩ 

ʤʝʞʨʘʡʦʥʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ, çʈʦʜʠʣʴʥʳʡ ʜʦʤè, çʄʠʭʘʡʣʦʚʩʢʘʷ ʛʦʨʦʜʩʢʘʷ 

ʜʝʪʩʢʘʷ ʙʦʣʴʥʠʮʘè, çʄʠʭʘʡʣʦʚʩʢʘʷ ʩʪʘʥʮʠʷ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠè, ʠ ʥʦʚʦʛʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥʪʨʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʩʘʥʠʪʘʨʥʳʭ ʨʘʟʨʳʚʦʚ ï 

ʠʥʬʝʢʮʠʦʥʥʳʡ ʢʦʨʧʫʩ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨ, ʧʩʠʭʜʠʩʧʘʥʩʝʨ, ʪʫʙʝʨʢʫʣʝʟʥʘʷ 

ʙʦʣʴʥʠʮʘ, ʢʦʞʚʝʥʜʠʩʧʘʥʩʝʨ ʠ ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ.  

çʈʦʜʠʣʴʥʳʡ ʜʦʤè ʠ çʄʠʭʘʡʣʦʚʩʢʘʷ ʛʦʨʦʜʩʢʘʷ ʜʝʪʩʢʘʷ ʙʦʣʴʥʠʮʘè ʧʦʜʣʝʞʘʪ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ.  

ʈʘʟʚʠʪʠʝ  ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ  ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  (ʩʬʝʨʘ ʦʙʩʣʫʞʠʚʘʥʠʷ  ʥʘʩʝʣʝʥʠʷ) 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʫʯʨʝʞʜʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʫʣʴʪʫʨʳ, ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, ʪʦʨʛʦʚʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʫʯʨʝʞʜʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʝ ʧʣʘʪʥʳʝ ʫʩʣʫʛʠ ʥʘʩʝʣʝʥʠʶ. 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʨʝʟʝʨʚʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʧʣʘʥʠʨʫʝʤʦʛʦ ʨʘʟʚʠʪʠʷ 

ʦʙʲʝʢʪʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ ʠʭ ʢʦʥʢʨʝʪʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʦʟʥʠʢʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ.ʇʨʠʦʨʠʪʝʪʦʤ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʷʚʣʷʝʪʩʷ: 

- ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦ-ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʰʢʦʣ, ʜʦʰʢʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʚ ʦʙʲʝʤʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 100% ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʫʝʤʳʤ 

ʥʦʨʤʘʪʠʚʘʤ; 

- ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʩʦʮʢʫʣʴʪʙʳʪʘ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; 

- ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʩʦʮʢʫʣʴʪʙʳʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʦ 

ʩʪʦʷʱʠʤʠ ʟʜʘʥʠʷʤʠ ʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʪʘʢ ʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʚʩʪʨʦʝʥʥʳʤʠ ʚ ʧʝʨʚʳʝ ʵʪʘʞʠ 

ʟʜʘʥʠʡ ʚʳʭʦʜʷʱʠʭ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʫʣʠʮʳ. 

ʉʠʩʪʝʤʘ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 

ɿʝʣʸʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ 

ʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (ʧʘʨʢʠ, ʩʢʚʝʨʳ, ʩʘʜʳ, ʙʫʣʴʚʘʨʳ), ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʦʟʝʣʝʥʝʥʠʝ ʫʯʘʩʪʢʦʚ ʰʢʦʣ, ʙʦʣʴʥʠʮ, ʜʝʪʩʢʠʭ 

ʩʘʜʦʚ, ʦʟʝʣʝʥʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ, ʣʝʩʦʧʘʨʢʠ, ʛʦʨʦʜʩʢʠʝ ʣʝʩʘ). 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʞʠʟʥʠ ʠ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʘʢ ʥʘ ʩʚʦʙʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʪʘʢ ʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʜʣʝʞʘʱʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʭʨʘʥʷʝʤʳʭ ʜʦʩʪʠʛʥʝʪ 99,30 ʛʘ, 

ʯʪʦ ʩʦʩʪʘʚʠʪ 14,2 ʤ
2
 ʥʘ ʦʜʥʦʛʦ ʞʠʪʝʣʷ. 

ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʦʙʲʝʢʪʦʤ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʦʩʪʘʥʝʪʩʷ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʥʳʥʝ ʛʦʨʦʜʩʢʦʡ ʧʘʨʢ ʧʦ ʫʣ. ʄʘʛʠʩʪʨʘʣʴʥʦʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʜʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʦʡ 

ʩʝʪʠ. ʀʟ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʘʨʢ  ʚ 

ʞ.ʨ. çɿʘʧʘʜʥʳʡè, ʩʘʜ ʞ.ʨ. çʖʞʥʳʡè ʠ ʣʝʩʦʧʘʨʢ ʚʜʦʣʴ ɹʦʣʴʰʦʛʦ ʃʦʛʘ, ʢʦʪʦʨʳʡ ʯʘʩʪʠʯʥʦ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʟʝʣʝʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʚʩʝʤʝʩʪʥʦ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʘʭ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ʥʦʚʦʡ ʟʘʩʪʨʦʡʢʠ ʫ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ ʩʢʚʝʨʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʧʦʚʳʰʝʥʥʫʶ ʩʪʝʧʝʥʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʦʟʝʣʝʥʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʙʣʘʛʦʫʩʪʨʘʠʚʘʶʪʩʷ ʩ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ 

ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ. 
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ʇʦʤʠʤʦ ʥʘʩʘʞʜʝʥʠʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʫʪ ʠʤʝʪʴ ʦʟʝʣʝʥʝʥʠʝ ʫʣʠʮ, 

ʪʝʨʨʠʪʦʨʠʡ ʤʠʢʨʦʨʘʡʦʥʦʚ, ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ, ʜʝʪʩʢʠʭ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʠ ʩʧʦʨʪʫʩʪʨʦʡʩʪʚ.  

ɿʘʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʞʝ ʣʝʩʦʧʘʨʢʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ. ɺʦʢʨʫʛ ʧʨʦʤʧʨʝʜʧʨʠʷʪʠʡ, 

ʢʦʤʤʫʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʠʭ ʟʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʱʠʪʥʳʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. 

ʅʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʛʦʨʦʜʫ ʙʫʜʝʪ ʧʦʩʪʘʚʣʷʪʴʩʷ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʠʪʦʤʥʠʢʘ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 20,3 ʛʘ. ʎʚʝʪʦʯʥʦ-

ʦʨʘʥʞʝʨʝʡʥʳʝ ʭʦʟʷʡʩʪʚʘ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʛʦʨʦʜʘ ʮʚʝʪʦʯʥʳʤ ʧʦʩʘʜʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʢʦʤʤʫʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʦʡ ʟʦʥʝ. 

ʆʨʛʘʥʠʟʘʮʠʷ  ʦʪʜʳʭʘ  ʠ ʪʫʨʠʟʤʘ 

ɻʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʨʘʩʧʦʣʘʛʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ. ʕʪʦ ʪʝʨʨʠʪʦʨʠʷ ʧʦʡʤʳ ʨ. ʄʝʜʚʝʜʠʮʳ, ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʣʘʥʜʰʘʬʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʣʝʩ, ʧʝʨʝʩʝʯʝʥʥʳʡ ʨʝʣʴʝʬ, ʧʝʩʯʘʥʳʝ ʧʨʠʙʨʝʞʥʳʝ ʤʘʩʩʠʚʳ), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʮʝʥʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʨʘʡʦʥʦʤ. ʅʘʣʠʯʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʝʩʴ ʫʯʨʝʞʜʝʥʠʡ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʦʪʜʳʭʘ. 

ʈʘʡʦʥ  ʨʝʢʠ ʄʝʜʚʝʜʠʮʳ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʥʝ ʪʦʣʴʢʦ ʤʝʩʪʦʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ, ʥʦ 

ʯʘʩʪʠʯʥʦ ʠ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʦʪʜʳʭʘ ʨʘʡʦʥʥʦʛʦ ʠ ʦʙʣʘʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɺ ʟʦʥʘʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ, ʚ ʣʝʩʦʧʘʨʢʘʭ ʠ ʫ ʚʦʜʦʝʤʦʚ ʜʦʣʞʥʳ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ ï ʟʘʛʦʨʦʜʥʳʝ ʙʘʟʳ 

ʦʪʜʳʭʘ, ʚʦʜʥʳʝ ʩʪʘʥʮʠʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʧʣʷʞʠ. ɺ ʤʝʩʪʘʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʧʨʠʙʨʝʞʥʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ, ʢ ʧʣʷʞʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʚʘʪʴ ʘʢʪʠʚʥʳʝ ʟʦʥʳ ʣʝʩʦʧʘʨʢʘ ʩ ʨʘʟʚʠʪʦʡ 

ʩʝʪʴʶ ʜʦʨʦʛ, ʧʦʣʷʥ, ʧʣʦʱʘʜʦʢ ʜʣʷ ʩʧʦʨʪʘ. ɼʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʦʪʜʳʭʘ ʠʩʧʦʣʴʟʫʶʪʩʷ: 

ʩʘʥʘʪʦʨʠʠ, ʜʦʤʘ ʦʪʜʳʭʘ, ʧʘʥʩʠʦʥʘʪʳ, ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʙʘʟʳ, ʠ ʧʨ. ʥʘʭʦʜʷʱʠʝʩʷ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ  ʦʨʛʘʥʠʟʘʮʠʷ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ  ʪʝʨʨʠʪʦʨʠʡ, ʪʝʨʨʠʪʦʨʠʡ 

ʦʙʲʝʢʪʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʦʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʦʥ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʠ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʫʯʠʪʳʚʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʢʦʤʤʫʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʟʘʥʠʤʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʟʘ 

ʩʯʝʪ ʨʝʟʝʨʚʘ ʪʝʨʨʠʪʦʨʠʡ ʚ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʦʥʘʭ. 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʦʥ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʨʝʟʝʨʚʥʳʭ ʧʣʦʱʘʜʦʢ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʚʦʙʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʩʝʚʝʨʥʦʤʫ ʧʨʦʤʫʟʣʫ, ʚʜʦʣʴ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʠ 

ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ, ʚ ʨʘʡʦʥʝ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʉʶʜʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʥʝʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʶʞʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ 

ʉɿɿ (500 ʤ) ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʨʘʟʤʝʱʝʥʠʶ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʞʠʣʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʟʘʩʪʨʦʡʢʠ (ʞ.ʨ. ʖʞʥʳʡ). 

ʊʝʨʨʠʪʦʨʠʠ ʚʦʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʝʨʝʜʠʩʣʦʮʠʨʦʚʘʪʴ (ʚʳʥʦʩ ʨʘʜʘʨʦʚ, ʠʤʝʶʱʠʭ ʕʄʀ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʩʯʝʪʥʦʡ ʟʦʥʦʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʨʘʟʤʝʱʝʥʠʶ ʞʠʣʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʟʘʩʪʨʦʡʢʠ).  

ʅʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʚ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʤʝʱʝʥʠʝ ʥʦʚʦʛʦ 

ʫʯʘʩʪʢʘ ʢʣʘʜʙʠʱʘ ʧʣʦʱʘʜʴʶ 37 ʛʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʥʘ ʟʝʤʣʷʭ 

ʂʘʪʘʩʦʥʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ. ʊʝʨʨʠʪʦʨʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʚʘʣʢʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʥʘ ʟʝʤʣʷʭ ʆʪʨʘʜʥʝʥʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʧʦʩʝʣʝʥʠʷ. ɿʜʝʩʴ ʞʝ ʚʳʜʝʣʝʥ ʥʦʚʳʡ ʫʯʘʩʪʦʢ ʧʦʜ ʨʘʟʤʝʱʝʥʠʝ ʊɹʆ. ʉʢʦʪʦʤʦʛʠʣʴʥʠʢ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʠ. 
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ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʩʪʘʥʮʠʷ ʉʝʙʨʷʢʦʚʦ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʬʫʥʢʮʠʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʩʪʘʥʮʠʠ, ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʢʘʢ ʪʨʘʥʟʠʪʥʳʝ ʧʦʝʟʜʘ, ʪʘʢ ʠ ʧʦʝʟʜʘ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

(ʧʘʩʩʘʞʠʨʩʢʠʝ, ʛʨʫʟʦʚʳʝ). ɺʩʝ ʧʝʨʝʩʝʯʝʥʠʷ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʩ ʤʘʛʠʩʪʨʘʣʴʥʳʤʠ ʫʣʠʮʘʤʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. ʅʘ ʤʝʩʪʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʝʨʝʝʟʜʘ 

çɿʘʧʘʜʥʳʡè ʚʦʟʤʦʞʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʝʰʝʭʦʜʥʦʛʦ ʤʦʩʪʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʨʘʪʯʘʡʰʫʶ 

ʩʚʷʟʴ ʥʘʩʝʣʝʥʠʷ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʩ ʧʨʦʤʨʘʡʦʥʦʤ. 

ɺʥʝʰʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ 

ɻʝʥʧʣʘʥʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʟʜʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

13.5 ʢʤ., ʢʦʪʦʨʘʷ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʘʩʪʠʯʥʦ ʩʥʷʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʫʶ ʥʘʛʨʫʟʢʫ ʩ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʫʣʠʮ ʛ. ʄʠʭʘʡʣʦʚʢʠ. 

ʇʝʨʝʩʝʯʝʥʠʝ ʝʝ ʩ ʜʦʨʦʛʦʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ɺʦʣʛʦʛʨʘʜïʄʦʩʢʚʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʝʨʝʩʝʯʝʥʠʝ ʘʚʪʦʜʦʨʦʛʠ ʠʟ ʛ. 

ʄʠʭʘʡʣʦʚʢʠ ʩ ʂʘʪʘʩʦʥʦʚʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. 

ʋʣʠʯʥʘʷ ʩʝʪʴ ʠ ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ  

ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʚʳʧʦʣʥʝʥʘ ʚ 

ʫʚʷʟʢʝ ʩ ʫʞʝ ʩʣʦʞʠʚʰʝʡʩʷ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʴʶ ʠ ʩ ʫʯʝʪʦʤ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. 

ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʤʝʱʝʥʠʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʫʣʠʮ 

ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ): 

- ʋʣʠʮʘ ˉ 1. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʚʠʞʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʟʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʚ ɼʘʥʠʣʦʚʩʢʠʡ, ʂʦʪʦʚʩʢʠʡ, ʂʘʤʳʰʠʥʩʢʠʡ ʨʘʡʦʥʳ. 

ʇʝʨʝʩʝʯʝʥʠʝ ʩ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ; 

- ʋʣʠʮʘ ˉ 2. ʉʚʷʟʴ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʩ ʧʨʦʤʟʦʥʦʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʚʠʞʝʥʠʝ ʣʝʛʢʦʚʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʝʨʝʩʝʯʝʥʠʝ ʩ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ; 

- ʋʣʠʮʳ ˉ 5, 7, 8, 11, ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʚʠʞʝʥʠʝ ʣʝʛʢʦʚʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʩʚʷʟʳʚʘʶʪ ʧʨʦʝʢʪʠʨʫʝʤʫʶ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ ʩ ʮʝʥʪʨʦʤ ʛʦʨʦʜʘ ʠ 

ʧʨʦʝʢʪʠʨʫʝʤʫʶ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ ʯʝʨʝʟ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʧʦʧʝʨʝʯʥʳʝ 

ʫʣʠʮʳ ʩ ʧʨʦʤʟʦʥʦʡ; 

     ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʫʣʠʮʳ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ: 

- ʋʣʠʮʳ ˉˉ 4, 6, 9, 10. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʚʠʞʝʥʠʝ ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʫʣʠʮʳ ï ʞʠʣʳʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ï ʜʚʠʞʝʥʠʝ ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʉ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʯʘʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʨʰʨʫʪʦʚ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʝʪʝʨʧʝʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ, ʣʠʙʦ ʫʜʣʠʥʠʣʠʩʴ (ˉ 2), ʣʠʙʦ 

ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ ʜʚʘ ʤʘʨʰʨʫʪʘ (ˉ 11), ʣʠʙʦ ʧʦʤʝʥʷʣʩʷ çʤʘʨʰʨʫʪʥʳʡ ʣʠʩʪè ʚ ʯʘʩʪʠ 

ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʥʝ ʯʝʨʝʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʝʨʝʝʟʜ, ʘ ʧʦ ʤʦʩʪʫ, ʯʪʦ ʚ ʩʪʚʦʨʝ ʫʣ. 

ʋʢʨʘʠʥʩʢʘʷ ï ʫʣ. ʂʨʫʧʩʢʦʡ (ˉ 3, 4). 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʤ ʤʘʨʰʨʫʪʘʤ ɻʝʥʧʣʘʥʦʤ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʚʘ ʥʦʚʳʭ ʘʚʪʦʙʫʩʥʳʭ ʤʘʨʰʨʫʪʘ. ɺ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʝʣʴʝʬʘ, ʤʝʩʪʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʜʚʠʞʝʥʠʝ ʤʘʨʰʨʫʪʥʳʭ ʪʘʢʩʠ. 

ʅʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥʦ-ʤʝʩʪ ʚ ʛʘʨʘʞʘʭ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʥʘ 48,6 ʪʳʩ. ʞʠʪʝʣʝʡ, ʪ.ʝ. ʥʘ ʪʫ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʦʞʠʚʘʪʴ ʢ 2031 ʛ. ʚ ʢʘʧʠʪʘʣʴʥʦʡ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʡ ʟʘʩʪʨʦʡʢʝ ʠ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ 2031 ʛ. ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ. 

ʋʨʦʚʝʥʴ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʦʧʨʝʜʝʣʷʣʩʷ ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʩʙʦʨʥʠʢʘ ɺʦʣʛʦʛʨʘʜʩʪʘʪ çɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠ ʜʦʨʦʞʥʦʝ 

ʭʦʟʷʡʩʪʚʦ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠè ʩʦʩʪʘʚʠʪ 350 ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 1000 ʞʠʪʝʣʝʡ ʚ ʛʦʜ. 
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ɼʣʷ ʞʠʪʝʣʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʝ, ʭʨʘʥʝʥʠʝ ʣʝʛʢʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ɿʘʧʨʦʝʢʪʠʨʦʚʘʥʦ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ: 

- ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʟʚʷʟʢʠ ï 2 h ʪ.; 

- ʤʦʩʪʦʚʳʝ ʧʝʨʝʭʦʜʳ ï 3 ʰʪ., ʚ ʪ.ʯ. ʥʝʜʦʩʪʨʦʝʥʥʳʡ ʧʝʰʝʭʦʜʥʳʡ ʤʦʩʪ ï 1 ʰʪ. 

ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ  ʤʝʨʦʧʨʠʷʪʠʷ,  ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ  

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʨʝʜʳ  ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ  ʧʦʪʨʝʙʥʦʩʪʠ  ʠʥʚʘʣʠʜʦʚ ʠ 

ʤʘʣʦʤʦʙʠʣʴʥʳʭ  ʛʨʫʧʧ  ʥʘʩʝʣʝʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʨʝʜʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʠʥʚʘʣʠʜʦʚ, - ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʠʥʚʘʣʠʜʦʚ 

ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ, ʞʠʣʳʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʜʣʷ ʠʥʚʘʣʠʜʦʚ ʠ ʛʨʘʞʜʘʥ ʜʨʫʛʠʭ 

ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʫʩʣʦʚʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʚʥʳʝ ʩ ʦʩʪʘʣʴʥʳʤʠ 

ʢʘʪʝʛʦʨʠʷʤʠ ʥʘʩʝʣʝʥʠʷ.  

ʀʥʞʝʥʝʨʥʘʷ  ʧʦʜʛʦʪʦʚʢʘ  ʪʝʨʨʠʪʦʨʠʠ 

ʀʥʞʝʥʝʨʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʪʝʨʨʠʪʦʨʠʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʠʥʞʝʥʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

1) ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʪʝʨʨʠʪʦʨʠʠ; 

2) ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ (ʜʦʞʜʝʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ); 

3) ʟʘʱʠʪʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʧʦʜʪʦʧʣʝʥʠʷ; 

4) ʟʘʱʠʪʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʟʘʪʦʧʣʝʥʠʷ; 

5) ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʚʦʜʦʝʤʦʚ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʪʝʨʨʠʪʦʨʠʠ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʨʝʰʝʥʘ ʚ ʫʚʷʟʢʝ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʦʡ, 

ʧʨʦʝʟʜʘʤʠ, ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʨʘʟʚʷʟʢʦʡ ʥʘ ʘ/ʜ ɺʦʣʛʦʛʨʘʜ-ʄʦʩʢʚʘ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʫʣʠʮʳ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩʣʦʝʤ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʜʦʣʴʥʦʛʦ 

ʫʢʣʦʥʘ. ɺʥʦʚʴ ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʫʣʠʮʳ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ ʩ ʚʦʟʚʳʰʝʥʠʝʤ ʥʘʜ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʨʝʣʴʝʬʦʤ ʥʘ 0,3 - 0,5ʤ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ (ʜʦʞʜʝʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ) 

ʆʪʚʦʜ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ, ʯʘʩʪʠʯʥʦʛʦ ʨʘʩʪʝʢʘʥʠʷ ʜʦʞʜʝʚʳʭ ʚʦʜ ʯʝʨʝʟ 

ʨʘʟʨʳʚʳ ʤʝʞʜʫ ʙʦʨʜʶʨʥʳʤʠ ʢʘʤʥʷʤʠ ʚ ʟʝʣʝʥʫʶ ʟʦʥʫ ʠ ʫʩʪʨʦʡʩʪʚʘ ʩʝʪʠ ʚʦʜʦʩʪʦʢʦʚ ʠ 

ʜʦʞʜʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ. 

ʆʪʚʦʜ ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʢʨʦʚʝʣʴ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ ʧʨʦʝʟʜʦʚ, 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʤʥʦʛʦʵʪʘʞʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʦʡ ʯʝʨʝʟ ʜʦʞʜʝʧʨʠʝʤʥʳʝ ʢʦʣʦʜʮʳ ʠ ʫʣʠʯʥʳʝ ʩʝʪʠ ʩ ʚʳʧʫʩʢʦʤ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʦʜʦʝʤʳ.  

ʅʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʘʷ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʜʦʣʞʥʘ ʦʪʚʦʜʠʪʴʩʷ ʥʘ 

ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʇʠʢʦʚʳʝ ʨʘʩʭʦʜʳ, ʧʦʩʣʝ ʦʯʠʩʪʢʠ ʧʝʨʚʦʛʦ ʥʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʩʪʦʢʘ, ʦʪʚʦʜʷʪʩʷ, ʤʠʥʫʷ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

ɺ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʫʩʪʘʥʦʚʢʘ ʧʷʪʠ ʣʦʢʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʚʳʧʫʩʢʘʭ ʜʦʞʜʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ, ʨʘʩʯʝʪʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʆʯʠʱʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʦʣʠʚ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʤʳʪʴʝ 

ʧʨʦʝʟʜʦʚ. 

ʀʟʙʳʪʦʢ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʨ. ʄʝʜʚʝʜʠʮʫ. 

ʆʩʘʜʦʢ ʠʟ ʦʯʠʩʪʥʳʭ ʚʳʚʦʟʠʪʩʷ ʥʘ ʧʦʣʠʛʦʥʳ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, 

ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ, ʥʘ ʥʝʬʪʝʙʘʟʫ. 

ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʤʝʰʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʚʦʜʦʦʪʚʦʜʘ:ʦʪʢʨʳʪʘʷ - ʧʦ ʧʨʦʝʟʜʘʤ, ʧʨʦʭʦʜʷʱʠʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠ 
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ʟʘʢʨʳʪʘʷ - ʜʦʞʜʝʚʘʷ ʢʘʥʘʣʠʟʘʮʠʷ ʧʦ ʧʨʦʝʟʜʘʤ, ʧʨʦʭʦʜʷʱʠʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʦʵʪʘʞʥʦʡ 

(ʩʨʝʜʥʝʵʪʘʞʥʦʡ) ʟʘʩʪʨʦʡʢʠ.  

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ ʧʦʜʪʦʧʣʝʥʠʷ ʛʨʫʥʪʦʚʳʤʠ 

ʚʦʜʘʤʠ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʟʘʱʠʪʳ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ ʧʦʜʪʦʧʣʝʥʠʷ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʟʘ 

ʦʩʥʦʚʫ ʧʨʠʥʷʪʳ ʨʝʰʝʥʠʷ ʠʟ "ʊʕʆ ʀʥʞʝʥʝʨʥʘʷ ʟʘʱʠʪʘ ʛ.ʄʠʭʘʡʣʦʚʢʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʪ ʧʦʜʪʦʧʣʝʥʠʷ", ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʠʥʩʪʠʪʫʪʦʤ "ɺʦʣʛʦʛʠʧʨʦʚʦʜʭʦʟ" ʚ 1992 ʛʦʜʫ ʧʦ 

ʟʘʢʘʟʫ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. ʄʠʭʘʡʣʦʚʢʠ. 

ʉʦʛʣʘʩʥʦ ʊʕʆ ʜʨʝʥʘʞ ʥʝʦʙʭʦʜʠʤ ʥʘ ʧʣʦʱʘʜʠ 1900 ʛʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʜʨʝʥʘʞ ʠʟ 13 ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ 26 ʤ ʚ ʪʦʤ ʯʠʩʣʝ:-8 ʰʪ. ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ,-5 ʰʪ. ʚ ʨ.ʧʦʩ. ʉʝʙʨʦʚʦ. 

ɼʣʷ ʦʧʨʝʩʥʝʥʠʷ ʜʨʝʥʘʞʥʦʛʦ ʩʪʦʢʘ ʛʦʨʦʜʘ ʄʠʭʘʡʣʦʚʢʠ ʧʦʪʨʝʙʫʝʪʩʷ 6 

ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʤʦʱʥʦʩʪʴʶ 1200 ʤ
ɿ
/ʩʫʪ. ʉʦʚʤʝʩʪʥʦ ʩʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʦʧʨʝʩʥʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ  ʟʘʡʤʝʪ ʧʣʦʱʘʜʴ 5 ʛʘ, ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ 7130 ʤ
ɿ
/ʩʫʪ. ʧʨʝʩʥʦʡ ʚʦʜʳ. 

ɼʣʷ ʦʧʨʝʩʥʝʥʠʷ ʜʨʝʥʘʞʥʦʛʦ ʩʪʦʢʘ ʧʦʩ. ʉʝʙʨʦʚʦ ʧʦʪʨʝʙʫʶʪʩʷ 4 ʫʩʪʘʥʦʚʢʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 4450 ʤ
ɿ
/ʩʫʪ. ʧʨʝʩʥʦʡ ʚʦʜʳ (ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʧʣʦʱʘʜʠ 3 ʛʘ). 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʧʘʚʦʜʢʦʚʳʤʠ 

ʚʦʜʘʤʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʚʝʩʝʥʥʝʛʦ ʧʘʚʦʜʢʘ ʟʘʪʘʧʣʠʚʘʝʪʩʷ ʯʘʩʪʴ ʛ. 

ʄʠʭʘʡʣʦʚʢʠ, ʘ ʪʘʢʞʝ ʨ.ʧ. ʉʝʙʨʦʚʦ. 

ʇʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤʫ ɻʝʥʝʨʘʣʴʥʦʤʫ ʧʣʘʥʫ ʚʦʟʤʦʞʥʘʷ ʧʣʦʱʘʜʴ ʟʘʪʦʧʣʝʥʠʷ ʧʨʠ 

1%-ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʘʚʦʜʢʘ ʩʦʩʪʘʚʠʪ 1786 ʛʘ. 

ɼʣʷ ʟʘʱʠʪʳ ʛʦʨʦʜʘ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʜʘʤʙʘ ʦʙʚʘʣʦʚʘʥʠʷ, ʢʦʪʦʨʫʶ 

ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʫʯʘʩʪʢʘ: 

1. ɺʝʨʭʥʠʡ ʠʣʠ ʉʝʙʨʦʚʩʢʠʡ ʫʯʘʩʪʦʢ - ʟʘʱʠʱʘʝʪ 224 ʛʘ; 

2. ʎʝʥʪʨʘʣʴʥʳʡ ʛʦʨʦʜʩʢʦʡ ʫʯʘʩʪʦʢ - ʟʘʱʠʱʘʝʪ 1447ʛʘ; 

ɼʘʤʙʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʧʨʠ ʧʨʦʧʫʩʢʝ ʨʘʩʯʝʪʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 1%. 

ʊʨʘʩʩʘ ʜʘʤʙʳ ʚʳʙʨʘʥʘ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʨʝʢʠ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʡʤʝʥʥʳʭ ʣʝʩʦʚ. 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʚʦʜʦʝʤʦʚ 

ʆʙʲʝʢʪʳ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʚʳʙʨʘʥʳ, ʠʩʭʦʜʷ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʪʝʨʨʠʪʦʨʠʠ, ʨʝʰʝʥʠʡ ɻʝʥʧʣʘʥʘ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʳʥʦʩʦʤ ʨʷʜʘ ʦʙʲʝʢʪʦʚ ʥʘ ʥʦʚʦʝ ʤʝʩʪʦ ʠ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʘʤʙʳ ʦʙʚʘʣʦʚʘʥʠʷ ʜʣʷ 

ʟʘʱʠʪʳ ʛʦʨʦʜʘ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʧʘʚʦʜʢʘʤʠ. 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ - ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ɻʝʥʧʣʘʥʘ. 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʨʘʙʦʪʳ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʢʘʨʴʝʨʦʚ. ʅʘ ʵʪʠʭ ʦʙʲʝʢʪʘʭ, ʢʘʢ ʩʨʦʢʠ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʪʘʢ ʠ ʧʣʦʱʘʜʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʝʥʧʣʘʥʦʤ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ 

ʢʘʨʴʝʨʦʚ, ʯʪʦ ʫʚʷʟʘʥʦ ʩ ʜʦʙʳʯʝʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʙʝʟ ʫʯʝʪʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʟʝʤʝʣʴ ʧʦ ʢʘʨʴʝʨʘʤ 

ʩʦʩʪʘʚʠʪ 31,2 ʛʘ. 

ʈʘʟʚʠʪʠʝ  ʠʥʞʝʥʝʨʥʦʡ  ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ɺʦʜʦʩʥʘʙʞʝʥʠʝ 

ʅʘʩʪʦʷʱʠʤ ʧʨʦʝʢʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʩʠʩʪʝʤʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʣʷ 

ʧʦʜʘʯʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ:   
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Å ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʝ ʥʫʞʜʳ ʥʘʩʝʣʝʥʠʷ; 

Å ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʫʞʜʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʛʜʝ ʧʦ ʫʩʣʦʚʠʷʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʘ ʚʦʜʘ ʧʠʪʴʝʚʦʛʦ ʢʘʯʝʩʪʚʘ; 

Å ʧʦʞʘʨʦʪʫʰʝʥʠʝ; 

Å ʧʦʣʠʚ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʧʨʠ 

ʥʘʠʙʦʣʴʰʝʤ ʨʘʩʭʦʜʝ ʚʦʜʳ ʥʘ ʭʦʟ-ʧʠʪʴʝʚʳʝ ʥʫʞʜʳ. ʇʨʦʪʠʚʦʧʦʞʘʨʥʳʡ ʟʘʧʘʩ ʭʨʘʥʠʪʩʷ ʚ 

ʨʝʟʝʨʚʫʘʨʘʭ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʩʪʘʥʮʠʠ ʠ ʨʝʟʝʨʚʫʘʨʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʪʤʝʪʢʝ 132,0 ʤ. 

ʅʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʭʦʟ-ʧʠʪʴʝʚʳʝ ʥʫʞʜʳ ʥʘʩʝʣʝʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʫʞʜʳ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʫʯʝʪʦʤ ʨʘʩʭʦʜʘ ʥʘ ʧʦʞʘʨʦʪʫʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 

24570 ʤ
3
/ʩʫʪ. 

ɺ ɻʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʭʝʤʘ ʧʦʜʘʯʠ ʚʦʜʳ ʥʘ ʭʦʟ-

ʧʠʪʴʝʚʳʝ ʥʫʞʜʳ, ʚʥʫʪʨʝʥʥʝʝ ʠ ʥʘʨʫʞʥʦʝ ʧʦʞʘʨʦʪʫʰʝʥʠʝ, ʧʦʣʠʚ. ʇʦ ʩʪʝʧʝʥʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʜʘʯʠ ʚʦʜʳ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ I ʢʘʪʝʛʦʨʠʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ  ʚʦʜʦʡ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʥʘʤʝʯʘʝʪʩʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ï ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʢʚʘʞʠʥ ʤʝʩʪʦʨʦʞʜʝʥʠʷ "ʄʠʭʘʡʣʦʚʩʢʦʝ" ʠ 

ʫʯʘʩʪʢʘ "ʈʫʙʝʞʥʳʡ". ʅʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʢʚʘʞʠʥ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʚʦʜʦʟʘʙʦʨʘ ʜʦ 25 

ʪʳʩ. ʤ
3
/ʩʫʪ. 

ʂʘʥʘʣʠʟʘʮʠʷ ʙʳʪʦʚʘʷ 

ʉʭʝʤʘ ʢʘʥʘʣʠʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʠ ʩʦʭʨʘʥʷʝʪʩʷ ʩ ʟʘʤʝʥʦʡ 

ʠʟʥʦʰʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʨʤʘʪʫʨʳ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ 

ʢʘʥʘʣʠʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ.  

ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʪʦʚʦʡ 

ʢʘʥʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʟʘʩʪʨʦʡʢʠ, ʦʙʲʝʜʠʥʝʥʥʘʷ ʜʣʷ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɼʣʷ ʢʘʥʘʣʠʟʦʚʘʥʠʷ  ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʟʘʩʪʨʦʡʢʠ 

ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʧʦ ʫʩʣʦʚʠʷʤ ʨʝʣʴʝʬʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʢʣʘʜʢʘ ʥʦʚʳʭ ʩʘʤʦʪʝʯʥʳʭ ʠ 

ʥʘʧʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʢʘʥʘʣʠʟʘʮʠʠ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʧʷʪʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ.  

ʉʭʝʤʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʩʪʘʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʝʡ.  

ʂʦʥʮʝʥʪʨʘʮʠʶ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʛʦʨʦʜʩʢʠʝ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʥʘʜʣʝʞʠʪ ʩʥʠʞʘʪʴ ʟʘ ʩʯʝʪ ʫʩʪʨʦʡʩʪʚʘ ʣʦʢʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ʅʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʙʦʨʳ ʫʯʝʪʘ ʩʪʦʢʦʚ. 

ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ 

1. ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʘʧʠʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪ ʊʕʎ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʧʦ 

ʜʝʡʩʪʚʫʶʱʝʡ ʩʭʝʤʝ. 

2.  ɺʦʧʨʦʩʳ ʟʘʤʝʥʳ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʊʕʎ, 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʢʦʪʝʣʴʥʳʭ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʦʪ ʊʕʎ ʙʫʜʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

3. ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʝʧʣʦʤ ʦʪ ʊʕʎ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ: 

3.1. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ ʤʠʢʨʦʨʘʡʦʥʦʚ ˉ3 (3ʘ),ˉ4; 

3.2. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʢʚʘʨʪʘʣʳ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʫʣʠʮʘʤʠ ʂʦʪʦʚʩʢʦʛʦ, 

ʊʦʤʩʢʘʷ, ʂʨʘʩʥʦʟʥʘʤʝʥʩʢʘʷ ʠ ʧʨ. ɿʘʧʘʜʥʳʡ; 

3.3. ʇʝʨʩʧʝʢʪʠʚʥʘʷ ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘ ʧʦ ʫʣ. ʉʘʨʘʪʦʚʩʢʦʡ; 

4. ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ï çʖʞʥʳʡè, çʇʦʜʛʦʨʥʳʡè, 

çɿʘʧʘʜʥʳʡè, çɹʦʣʴʰʦʡ ʃʦʛ -1è, çɹʦʣʴʰʦʡ ʃʦʛ -2è,ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʦʙʲʝʢʪʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʪ ʥʦʚʳʭ ʢʦʪʝʣʴʥʳʭ. 

5. ʆʪʦʧʣʝʥʠʝ ʠ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʫʩʘʜʝʙʥʦʡ ʟʘʩʪʨʦʡʢʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪ ʘʚʪʦʥʦʤʥʳʭ ʛʘʟʦʚʳʭ ʘʛʨʝʛʘʪʦʚ. 
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ɻʘʟʦʩʥʘʙʞʝʥʠʝ 

1.  ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʠ 

ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

¶ ʧʦʵʪʘʧʥʘʷ ʟʘʤʝʥʘ ʤʦʨʘʣʴʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʫʩʪʘʨʝʚʰʝʛʦ ʛʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 
ʛʘʟʦʚʦʝ ʠ ʛʘʟʦʠʩʧʦʣʴʟʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ  ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʚʳʩʦʢʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʝʜʠʥʦʤ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝ ï ʛʘʟʝ; 

¶ ʟʘʤʝʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ɻʈʇ ʥʘ ʐʈʇ;  

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʠ ʟʘʤʝʥʘ ʠʟʥʦʰʝʥʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ;  

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʪʘ ʨʘʩʭʦʜʘ ʛʘʟʘ ʫ ʧʦʪʨʝʙʠʪʝʣʷ. 

2. ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʚʳʥʦʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ɻʈʉ ˉ2 ʚ ʶʞʥʫʶ ʯʘʩʪʴ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ, 

ʤʝʞʜʫ ʞʠʣʳʤ ʨʘʡʦʥʦʤ çʇʦʜʛʦʨʥʳʡè (ʟʦʥʘ ɹ) ʠ ʘʚʪʦʜʦʨʦʛʦʡ ɺʦʣʛʦʛʨʘʜ-ʄʦʩʢʚʘ, ʩ 

ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ɻʈʉ ˉ2 ʚ ɻɻʈʇ ʠ ʧʦʜʘʯʝʡ ʚ ʧʦʜʚʦʜʷʱʠʡ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʛʘʟʦʧʨʦʚʦʜ ʛʘʟ 

ʜʘʚʣʝʥʠʝʤ 1,2 ʄʇʘ. 

3. ɺʳʧʦʣʥʠʪʴ ʟʘʢʦʣʴʮʦʚʢʫ ʛʘʟʦʧʨʦʚʦʜʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ɼʫ500 ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʧʝʨʝʥʝʩʝʥʥʦʡ ɻʈʉ ˉ2 ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʛʘʟʦʧʨʦʚʦʜʦʤ  ɼʫ500 ʦʪ ɻʈʉ ˉ1. 

4. ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʧʝʨʝʢʣʘʜʢʫ ʛʘʟʦʧʨʦʚʦʜʦʚ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʫʣ. ʌʨʫʥʟʝ ʠ ʢ 

ʢʦʪʝʣʴʥʦʡ ʧʦ ʫʣ. ʈʫʙʝʞʥʦʡ ʥʘ ʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʢʠ 

ʧʦʪʨʝʙʣʝʥʠʷ. 

5. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʚʠʜ ʧʨʦʢʣʘʜʢʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʛʘʟʦʚʳʭ ʩʝʪʝʡ ï ʧʦʜʟʝʤʥʳʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʪʨʫʙ. 

6. ɻʘʟʦʩʥʘʙʞʝʥʠʝ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪ ʯʝʪʳʨʝʭ ɻɻʈʇ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʛʘʟʦʧʨʦʚʦʜʘʤ. 

7. ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʛʘʟʦʧʨʦʚʦʜʳ ʚʳʩʦʢʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʦʜʟʝʤʥʳʤʠ ʠʟ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʪʨʫʙ, ʘ ʛʘʟʦʧʨʦʚʦʜʳ  

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʥʘʜʟʝʤʥʳʤʠ ï ʥʘ ʩʪʦʡʢʘʭ ʠ ʧʦ 

ʬʘʩʘʜʘʤ ʠʟ ʩʪʘʣʴʥʳʭ ʪʨʫʙ. 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ 

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ 

ʄʠʭʘʡʣʦʚʢʘ,ʦʙʱʝʡ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʴʶ 40010 ʢɺʪ ,ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪ 59 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʜʚʫʭʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʧʦʜʩʪʘʥʮʠʡ . 

ʇʨʦʝʢʪʠʨʫʝʤʳʝ ʜʚʫʭʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʧʦʜʩʪʘʥʮʠʠ ʧʠʪʘʶʪʩʷ ʦʪ 4-ʭ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʈʇ ïʊʇ.  

ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʈʇ-ʊʇ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʇʉ 110/35/10 ʢɺ 

çʉʝʙʨʷʢʦʚʩʢʘʷè, ʦʪ ʇʉ 35/10 ʢɺ çʇʠʱʝʚʘʷè, ʦʪ ʇʉ 35/10ʢɺ "ʆʪʨʘʜʥʝʥʩʢʘʷ. 

ʆʙʱʘʷ ʜʣʠʥʘ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ 10 ʢɺ ʩʦʩʪʘʚʠʪ 37000 ʤ.  

ʋʯʘʩʪʢʠ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ɺʃ-10 ʢɺ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʟʘʩʪʨʦʡʢʠ ʧʦʜʣʝʞʘʪ 

ʚʳʥʦʩʫ.  

ʎʝʣʝʩʦʦʙʨʘʟʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʩʝʪʠ 110 ʢɺ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʥʳ ɺʃ 110 ʢɺ 

ʦʪ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ï ʧʦʜʩʪʘʥʮʠʠ 220/110 ʢɺèɸʨʯʝʜʘè ʢ ʧʦʜʩʪʘʥʮʠʷʤ 

çʉʝʙʨʷʢʦʚʩʢʘʷè ʠ çʎʝʤʝʥʪʥʘʷ 2è ʠ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʠʪʘʥʠʷ ʧʦʜʩʪʘʥʮʠʠ 110/6 ʢɺ 

çʎʝʤʝʥʪʥʘʷ 2è. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʚʷʟʠ 

ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ: ʨʘʟʚʠʪʠʝ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʚʷʟʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʪʝʣʝʬʦʥʥʫʶ ʩʚʷʟʴ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʣʝʬʦʥʠʟʘʮʠʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ 11-ʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ɸʊʉ, ʦʙʱʘʷ ʥʦʤʝʨʥʘʷ ʝʤʢʦʩʪʴ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʝʪ 18276 ˉˉ.   

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʧʨʠʨʦʩʪʘ ʦʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ 

ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʨʝʜʩʪʚʘʭ ʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʩʦʩʪʘʚʠʪ 

10000 ˉˉ. ɼʣʷ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʚ ʩʨʝʜʩʪʚʘʭ 

ʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʞʠʣʦʤ ʨʘʡʦʥʝ çɿʘʧʘʜʥʳʡè ɸʊʉ ʝʤʢʦʩʪʴʶ ʥʘ 

1500 ˉˉ, ʘ ʪʘʢ ʞʝ ʫʚʝʣʠʯʠʪʴ ʥʦʤʝʨʥʫʶ ʝʤʢʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʈɸʊʉ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ɸʊʉ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʥʘ ʙʘʟʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʉʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʤʠ ɸʊʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘ ʙʘʟʝ ʦʧʪʠʢʦ-ʚʦʣʦʢʦʥʥʳʭ ʢʘʙʝʣʝʡ. 

ʈʘʜʠʦʬʠʢʘʮʠʷ ʠ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʩʝʪʴ 

ʉʠʩʪʝʤʘ ʧʨʦʚʦʜʥʦʛʦ ʚʝʱʘʥʠʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʦʭʨʘʥʝʥʘ, ʢʘʢ ʥʝʜʦʨʦʛʦʝ ʩʨʝʜʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʬʝʜʝʨʘʣʴʥʳʭ, ʦʙʣʘʩʪʥʳʭ ʠ ʤʝʩʪʥʳʭ 

ʧʨʦʛʨʘʤʤ ʚʝʱʘʥʠʷ, ʘ ʪʘʢʞʝ ʢʘʢ ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦ ʏʉ ʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ 

ɻʆ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʛʨʘʤʤ ʧʨʦʚʦʜʥʦʛʦ ʚʝʱʘʥʠʷ ʷʚʣʷʶʪʩʷ: ʎʋʉ 

(ʫʣ.ʄʠʨʦʥʦʚʘ, 47) ʠ ʆʋʉ (ʫʣ.ʕʥʛʝʣʴʩʘ, 17ʘ). ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʫʩʠʣʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 10 ʢʚʪ. ʅʘʛʨʫʟʢʘ ʩʦʩʪʘʚʣʷʝʪ 4929 ʘʙʦʥʝʥʪʦʚ (~2ʢʚʪ.). 

ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʛʝʥʧʣʘʥʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʫʚʝʣʠʯʠʪʩʷ ʥʘ 10000 ʘʙʦʥʝʥʪʦʚ 

(4ʢʚʪ.). ʉʫʱʝʩʪʚʫʶʱʝʝ ʫʩʠʣʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʎʋʉ ʠ ʆʋʉ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʜʠʦʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚʘʭ. 

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

 ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʟʘʱʠʪʝ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ ʩʫʱʝʩʪʚʫʶʪ ʨʠʩʢʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʣʦʢʘʣʴʥʦʛʦ 

ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʆʩʥʦʚʥʦʡ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʥʘ ʭʠʤʠʯʝʩʢʠ 

ʦʧʘʩʥʳʭ, ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʳʭ ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ. ʀʟ ʪʨʘʥʩʧʦʨʪʥʳʭ ʏʉ 

ʥʘʠʙʦʣʴʰʫʶ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʝʚʦʟʢʘ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʭʣʦʨʘ, ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʙʘʣʦʥʥʦʛʦ ʛʘʟʘ, ɻʉʄ. 

ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʦʧʦʚʝʱʝʥʠʶ, ʟʘʱʠʪʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʵʚʘʢʫʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʠʟ ʟʦʥʳ ʏʉ. 

ɺ ʭʦʜʝ ʜʘʣʴʥʝʡʰʝʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ 

ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ: 

¶ ʦʛʨʘʥʠʯʝʥʠʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ; 

¶ ʨʘʩʯʣʝʥʝʥʠʝ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʠ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʩ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ;  

¶ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʚʦʟʢʠ ʧʦʞʘʨʦ, ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʠ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ 
ʛʨʫʟʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ; 

¶ ʧʨʦʚʝʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

¶ ʦʩʥʘʱʝʥʠʝ ʘʚʘʨʠʡʥʦ ï ʩʧʘʩʘʪʝʣʴʥʳʭ ʙʨʠʛʘʜ ʥʦʚʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ 

ʪʝʭʥʠʢʦʡ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡ ʥʘ ʢʦʤʤʫʥʘʣʴʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʝʪʷʭ; 

¶ ʜʣʷ ʟʘʱʠʪʳ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʧʘʚʦʜʢʦʚʳʤʠ ʚʦʜʘʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʤʙʳ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʦʜʪʦʧʣʝʥʠʷ ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʜʨʝʥʘʞ; 

¶ ʩʦʟʜʘʥʠʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʨʝʟʝʨʚʦʚ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 
ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʏʉ. 
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ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʭʨʘʥʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʫʣʫʯʰʝʥʠʶ ʝʛʦ ʩʦʩʪʦʷʥʠʷ 

1. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ  

ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ: 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʩʪʦʚ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʦʩʥʦʚʥʳʭ ʫʣʠʮ; 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʟʚʷʟʦʢ ʥʘ ʦʩʥʦʚʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʭ ʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʦʡ;  

¶ ʟʘʤʝʥʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʝʨʝʚʴʝʚ ʥʘ ʧʦʨʦʜʳ ʩ ʙʦʣʴʰʠʤ ʵʬʬʝʢʪʦʤ ʧʳʣʝ- ʠ 

ʛʘʟʦʫʣʘʚʣʠʚʘʥʠʷ, ʟʘʱʠʪʳ ʦʪ ʚʝʪʨʘ, ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ; 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʙʫʣʴʚʘʨʦʚ. 

2. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚʟʚʝʰʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʨʦʝʢʪʦʤ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ: 

¶ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʦʪʢʨʳʪʦʡ ʟʝʤʣʠ: ʧʦʩʘʜʢʘ ʛʘʟʦʥʘ, ʫʩʪʨʦʡʩʪʚʦ ʪʨʦʪʫʘʨʥʦʛʦ 
ʤʦʱʝʥʠʷ; 

¶ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʢʘʨʴʝʨʦʚ. 

3. ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚʳʙʨʦʩʘʤʠ ʧʨʦʤʧʨʝʜʧʨʠʷʪʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʦ: 

¶ ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʫʩʪʘʥʦʚʢʦʡ ʬʠʣʴʪʨʦʚ ʠ 

ʜʨʫʛʠʭ ʦʯʠʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʳʭ ʟʦʥ ʚʧʣʦʪʴ ʜʦ ʨʘʟʤʝʨʦʚ ʦʛʨʘʞʜʝʥʠʷ  ʧʣʦʱʘʜʢʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʭʨʘʥʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʢʨʳʪʳʭ ʩʝʪʝʡ ʜʦʞʜʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ; 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ; 

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʧʣʷʞʝʡ; 

¶ ʣʠʢʚʠʜʘʮʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ ʦʪʭʦʜʦʚ; 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʣʦʢʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ; 

¶ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʥʝʜʨʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʠʩʪʝʤ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʭʨʘʥʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʯʚ 

¶ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʢʘʨʴʝʨʦʚ; 

¶ ʚʳʥʦʩ ʠʣʦʚʳʭ ʧʣʦʱʘʜʦʢ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʨʝʢʫʣʴʪʠʚʘʮʠʝʡ ʪʝʨʨʠʪʦʨʠʠ; 

¶ ʚʳʥʦʩ ʩʘʜʦʚʳʭ ʢʦʦʧʝʨʘʪʠʚʦʚ ʠʟ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʧʨʝʜʧʨʠʷʪʠʡ; 

¶ ʫʩʪʨʦʡʩʪʚʦ ʜʨʝʥʘʞʘ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʦʪ ʰʫʤʘ 

¶ ʦʟʝʣʝʥʝʥʠʝ ʦʪʚʦʜʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʉɿɿ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʛʦʨʦʜʘ; 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ 

¶ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʷ ʘʥʪʝʥʥ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʢʣʶʯʝʥʠʝ 
ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʢʨʳʰʘʭ ʞʠʣʳʭ ʜʦʤʦʚ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʦʪʭʦʜʘʤʠ ʚʩʝʭ ʪʠʧʦʚ 

¶ ʣʠʢʚʠʜʘʮʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ ʦʪʭʦʜʦʚ; 

¶ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʩʙʦʨ ʦʪʭʦʜʦʚ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʠ ʚʳʚʦʟ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʦʣʠʛʦʥ ʊɹʆ ʚ ʨʘʡʦʥʝ ʩ. ʆʪʨʘʜʥʦʝ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʥʝʜʨʝʥʠʝ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʘʣʦʦʪʭʦʜʥʳʭ ʠ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʨʘʟʜʝʣʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʚ 

ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

- ʧʝʨʚʳʡ ʵʪʘʧ - 2011 - 2017; 

- ʚʪʦʨʦʡ ʵʪʘʧ ï 2018- 2024; 

- ʪʨʝʪʠʡ  ʵʪʘʧ ï 2025 ï 2031. 
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ʂʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʦʣʴ ʥʘʫʢʠ - ʥʝʦʪʲʝʤʣʝʤʳʝ ʧʨʠʦʨʠʪʝʪʳ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ 

ɿʘʙʘʟʥʦʚʘ ʊ.ɸ. 

ɼʠʨʝʢʪʦʨ ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʘ ʠʟ 

ʢʨʠʟʠʩʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ  ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ,ʦʧʨʝʜʝʣʝʥʳ ʤʝʭʘʥʠʟʤʳ 

ʢʦʦʨʜʠʥʘʮʠʠ ʠ  ʦʩʥʦʚʥʳʝ  ʧʫʪʠ ʨʦʩʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʘʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ  ʥʘʫʢʠ,ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʳʝ ʧʨʠʦʨʠʪʝʪʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. ʇʨʠ ʵʪʦʤ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʝʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ  ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʦʣʴ ʥʘʫʢʠ , ʧʨʠʦʨʠʪʝʪʳ  ʚ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ 

ʉʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʧʦ ʚʩʝʤ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʦʜʦʣʞʘʣʩʷ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʚ çʜʦʢʨʠʟʠʩʥʫʶ ʵʧʦʭʫè ʚʩʝ ʧʨʦʛʥʦʟʳ ʨʘʟʚʠʪʠʷ 

ʠʤʝʣʠ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʟʠʪʠʚʥʳʡ ʪʨʝʥʜ. ʕʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʪʝʤʧʘʤʠ 

ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʤʝʥʳ ʚʝʪʭʦʛʦ ʬʦʥʜʘ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʢʦʪʦʨʦʛʦ ʜʘʣʘ ʦ ʩʝʙʝ ʟʥʘʪʴ ʝʱʝ ʚ 90-ʝ ʛʦʜʳ.  

ʉʝʛʦʜʥʷ ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʣʦ ʦʙʲʝʢʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʙʦʪʳ ʠ ʦʧʝʢʠ 

ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʪʨʘʩʣʠ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʚʳʭʦʜʘ ʠʟ ʢʨʠʟʠʩʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ  ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ  ʦʧʨʝʜʝʣʝʥʳ 

ʤʝʭʘʥʠʟʤʳ ʢʦʦʨʜʠʥʘʮʠʠ ʠ  ʦʩʥʦʚʥʳʝ  ʧʫʪʠ ʨʦʩʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: 

1. ʈʘʟʚʠʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ  ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʟʚʠʪʠʷ ɾʂʍ ʠ ʤʘʣʦʵʪʘʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʛʨʘʤʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ  

2. ʋʚʝʣʠʯʝʥʠʝ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩ ʜʦʨʘʙʦʪʢʦʡ  

ʟʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

3. ʈʘʩʰʠʨʝʥʠʝ ʨʳʥʢʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʢʦʥʩʪʨʫʢʮʠʡ 

4. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

5. ʄʦʜʝʨʥʠʟʘʮʠʷ  ʫʧʨʘʚʣʝʥʠʷ ʦʪʨʘʩʣʝʚʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʟʥʘʥʠʷʤʠ ʠ  ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʦʤ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʜʘʩʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ 

ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʮʠʚʠʣʠʟʦʚʘʥʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ.  

ʂʦʥʮʝʧʮʠʷ ʥʘʨʘʱʠʚʘʥʠʷ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʨʠʩ. 1) ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʟʥʝʩ - ʩʪʨʫʢʪʫʨ.  

ʊʘʢʦʚ ʩʫʤʤʘʨʥʳʡ ʚʳʚʦʜ,  ʩʦʩʪʦʷʚʰʝʛʦʩʷ 21 ʦʢʪʷʙʨʷ 2009 ʛʦʜʘ ʚ ʄɻʉʋ 

ʩʦʚʝʱʘʥʠʷ çʇʦ ʚʦʧʨʦʩʘʤ ʧʦʜʛʦʪʦʚʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩʰʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʚ ʩʬʝʨʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘè. 
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ʈʠʩ. 1. ʂʦʥʮʝʧʮʠʷ ʥʘʨʘʱʠʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ɻʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ -  ʢʨʫʧʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ  ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ  ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʟʦʥʳ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʚ ʯʘʩʪʠ ʨʝʘʣʠʟʘʮʠʠ  ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʯʝʨʝʟ  ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʢʘʢ ʦʩʥʦʚʳ  ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ,  

ʩʦʟʜʘʥ ʠ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪʩʷ  ʉʝʙʨʷʢʦʚʩʢʠʡ  ʬʠʣʠʘʣ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʨʭʠʪʝʢʪʫʨʥʦ - ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.  ʉ 2002 ʛʦʜʘ ʬʠʣʠʘʣ ʷʚʣʷʝʪʩʷ  ʚʘʞʥʝʡʰʝʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʛʦʨʦʜʘ 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ ʪʨʝʙʫʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʝʪʝʨʧʝʚʘʶʪ ʧʨʠʥʮʠʧʳ, ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʠ  ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʩʰʝʡ ʰʢʦʣʦʡ, ʢʦʪʦʨʘʷ 

ʧʨʠʟʚʘʥʘ ʨʝʰʘʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠ ʩʣʦʞʥʳʝ ʚʦʧʨʦʩʳ - ʦʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ɺ  ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʜʝʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ  ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʩʦʮʠʫʤʝ ʤʘʣʳʭ ʛʦʨʦʜʦʚ. ʇʦʵʪʦʤʫ ʨʦʣʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʠʣʠʘʣʘ ʚʫʟʘ ʤʥʦʛʦʢʨʘʪʥʦ 

ʚʦʟʨʘʩʪʘʝʪ, ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʥʦʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʠ ʥʝʩʝʪ 

ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. 

ɿʥʘʯʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʤʝʥʥʦ ʩʪʫʜʝʥʯʝʩʪʚʦ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʨʫʰʝʥʠʝ 

ʩʪʝʨʝʦʪʠʧʦʚ ʤʳʰʣʝʥʠʷ, ʧʨʝʦʜʦʣʝʥʠʝ ʫʟʦʩʪʠ ʦʜʥʦʪʠʧʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʦʪʣʠʯʘʝʪʩʷ 

ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʤʳʰʣʝʥʠʷ, ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʚʳʭʦʜʦʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢʦ ʚʩʝʤʫ ʥʦʚʦʤʫ. 

ɺ ʉʝʙʨʷʢʦʚʩʢʦʤ ʬʠʣʠʘʣʝ   ʨʘʟʨʘʙʦʪʘʥʘ  ʩʠʩʪʝʤʘ  ʫʧʨʘʚʣʝʥʠʷ ʚʳʩʰʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʦʩʥʦʚʝ  ʘʥʘʣʠʟʘ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩʣʦʚʠʡ. ʅʘ ʦʩʥʦʚʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦʨʤʘʪʠʚʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ  ʨʘʟʚʠʪʠʷ  ʬʠʣʠʘʣʘ ʚʫʟʘ ʢʘʢ ʚʝʜʫʱʝʛʦ  

ʥʘʫʯʥʦ - ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ  ʬʘʢʪʦʨʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʚʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ  ʥʘʧʨʘʚʣʝʥʠʷ  ʌʠʣʠʘʣ ʚʠʜʠʪ ʚ ʩʦʚʤʝʩʪʥʦʡ ʩ ʫʥʠʚʝʨʩʠʪʝʪʦʤ  

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ  ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ: 

1. ʆʩʫʱʝʩʪʚʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ  ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ, ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʦʪʨʘʩʣʝʚʦʡ ʠʥʪʝʛʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʪʨʦʠʪʝʣʴʥʦ-

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʬʠʣʷ. 

 

 
 

 

ʂɸɼʈʆɺʆɽ 

ʉʊʈʆʀʊɽʃʔʉʊɺʆ 

ɻʦʩʫʜʘʨʩʪʚʦ 

ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ 
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ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ  ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʨʘʩʣʠ  ʚʳʰʣʠ  ʥʘ ʥʦʚʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʪʘʣʦ  ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦ- ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʟʥʘʯʠʪ ʥʝʦʙʭʦʜʠʤʳ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʢʦʤʧʝʪʝʥʪʥʳʝ ʢʘʜʨʳ.   ɻʦʩʫʜʘʨʩʪʚʦʤ  ʦʙʦʩʥʦʚʘʥʥʦ ʚʳʙʨʘʥʳ ʧʨʠʦʨʠʪʝʪʳ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʈʌ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ - ʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ,  ʕʥʝʨʛʝʪʠʢʘ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ.   

ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʨʠʝʥʪʠʨʦʚ ʚ ʧʨʦʚʦʜʠʤʦʡ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʦʣʠʪʠʢʝ, ʚ 2010 

ʛʦʜʫ ʫʥʠʚʝʨʩʠʪʝʪ ʣʠʮʝʥʟʠʨʦʚʘʣ ʚ ʬʠʣʠʘʣʝ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ï 

ʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘ, ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ 2010 ʛʦʜʫ ʬʠʣʠʘʣ ʦʪʢʨʳʣ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʣʦʛʠʯʥʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʥʦʚʫʶ  ʩʪʨʫʢʪʫʨʫ ʫʨʦʚʥʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʩʦʧʨʷʞʝʥʳ ʩ ʥʘʧʨʘʚʣʝʥʠʷʤʠ  ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 

 

ʅʘʧʨʘʚʣʝʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʉʝʙʨʷʢʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʦʣʛɻɸʉʋ 

ʫʨʦʚʝʥʴ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 

 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʄʦʥʪʘʞ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʧʦ ʦʪʨʘʩʣʷʤ) 

ʄʦʥʪʘʞ, ʥʘʣʘʜʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʛʨʘʞʜʘʥʩʢʠʭ ʟʜʘʥʠʡ 

 

ʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʧʦ ʦʪʨʘʩʣʷʤ) ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

 

ʕʢʦʥʦʤʠʢʘ ʠ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ (ʧʦ ʦʪʨʘʩʣʷʤ) ʕʢʦʥʦʤʠʢʘ 

ʄʝʥʝʜʞʤʝʥʪ 

 

ʉʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʬʠʣʠʘʣʝ ʩʧʦʩʦʙʥʘ:  

-  ʦʧʝʨʝʞʘʶʱʠʤʠ ʪʝʤʧʘʤʠ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʢʘʜʨʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ  

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ,  

- ʬʦʨʤʠʨʦʚʘʪʴ ʭʦʟʷʡʩʪʚʝʥʥʫʶ  ʠ ʩʦʮʠʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ  ʛʦʨʦʜʘ ʠ ʨʝʛʠʦʥʘ ʥʘ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ, 

- ʧʦʚʳʰʘʪʴ ʤʦʪʠʚʘʮʠʶ ʩʪʫʜʝʥʪʦʚ ʢ ʦʩʚʦʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ  

ʧʨʦʛʨʘʤʤ, ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

2. ʉʬʦʨʤʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ   ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʘʣʴʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ; 

ɺ  ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʬʠʣʠʘʣ ʟʘʚʝʨʰʠʣ ʧʣʦʜʦʪʚʦʨʥʫʶ ʨʘʙʦʪʫ  ʚ ʮʝʣʷʭ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʚʥʝʜʨʝʥʠʷ) ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʋɿ  

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ï ʤʘʣʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʆʆʆ 

çɺʦʣʛʦʣʠʪ 21è, ʟʘʥʠʤʘʶʱʠʝʩʷ ʚʥʝʜʨʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʡ  ʨʘʙʦʪʳ.  ɼʘʥʥʳʡ ʧʨʦʝʢʪ 

ʥʘʧʨʘʚʣʝʥ ʥʘ  ʨʝʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ  ʣʝʛʢʠʭ  ʙʝʪʦʥʦʚ -  

ʩʪʝʥʦʚʳʭ  ʙʣʦʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʨʘʟʣʠʯʥʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ, ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʧʣʘʩʪʘʥ ʠ ʢʝʨʘʤʦʛʨʘʥʠʪ. 

3. ʇʨʦʜʦʣʞʠʪʴ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʝʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʘʨʭʠʪʝʢʪʫʨʝ; 
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ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ:  çʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜ ʄʠʭʘʡʣʦʚʢʘ" ʥʘ 

2009-2011 ʛʦʜʳè ʚ ʬʠʣʠʘʣʝ ʩʦʟʜʘʥʘ ʠ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʣʘʙʦʨʘʪʦʨʠʷ çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤè. ʄʦʣʦʜʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ  ʫʞʝ ʩʪʘʣʠ ʣʘʫʨʝʘʪʳ 

ʥʘʫʯʥʳʭ ʛʨʘʥʜʦʚ  ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʘʭ. 

4. ʆʩʫʱʝʩʪʚʠʪʴ ʚʦʩʧʦʣʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘʫʢʠ ʠ 
ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʪʨʘʩʣʠ ʥʘ ʦʩʥʦʚʝ ʧʦʜʜʝʨʞʢʠ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʨʴʝʨʦʡ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʩʧʠʨʘʥʪʫʨʳ ʠ ʜʦʢʪʦʨʘʥʪʫʨʳ, ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʬʠʣʠʘʣʘ ʦʧʨʝʜʝʣʠʣʠ ʢʘʢ ʛʝʥʝʨʘʣʴʥʫʶ ʣʠʥʠʶ 

ʨʘʟʚʠʪʠʝ  ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʬʝʩʩʦʨʩʢʦ ï ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʢʫʣʴʪʫʨʘ ʢʦʣʣʝʢʪʠʚʘ ʬʠʣʠʘʣʘ ʚʫʟʘ ʠʤʝʝʪ  ʧʦʟʠʪʠʚʥʦʝ  ʤʳʰʣʝʥʠʝ, ʥʦʚʳʝ ʮʝʥʥʦʩʪʠ ʠ 

ʤʦʪʠʚʳ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ   ʬʠʣʠʘʣʘ ʷʚʣʷʶʪʩʷ  ʬʘʢʪʦʨʦʤ ʠ  ʵʣʝʤʝʥʪʦʤ  ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ    ʩʦʮʠʫʤʘ ʥʘʰʝʛʦ  ʛʦʨʦʜʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʩʦʩʪʦʷʣʦʩʴ 12 ʟʘʱʠʪ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʥʘʧʨʘʚʣʝʥʠʡ.  ʉʝʛʦʜʥʷ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʟ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʣʝʜʫʶʱʠʡ:  ʜʦʢʪʦʨʘ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ ʠ ʢʘʥʜʠʜʘʪʳ ʥʘʫʢ, ʜʦʮʝʥʪʳ ï 62%, 100% ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ  ʠʤʝʶʪ  

ʚʳʩʰʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 20%  ʷʚʣʷʶʪʩʷ ʘʩʧʠʨʘʥʪʘʤʠ, ʜʦʢʪʦʨʘʥʪʘʤʠ  ʠ 

ʩʦʠʩʢʘʪʝʣʷʤʠ.  

  ʉ 2004 ʛʦʜʘ ʬʠʣʠʘʣ ʧʝʨʚʳʡ ʚ ʛʦʨʦʜʝ ʚʳʩʪʫʧʠʣ ʠʥʠʮʠʘʪʦʨʦʤ ʩʦʟʜʘʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ ʬʦʨʤ ʠ ʤʝʭʘʥʠʟʤʦʚ ʤʘʩʩʦʚʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʪʨʷʜʳ (ʉʉʆ). ʉʉʆ çʉʪʘʨʪè  ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʩʨʝʜʠ ʩʪʫʜʝʥʯʝʩʢʠʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʪʨʷʜʦʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʨʘʙʦʪʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʘʭ (ʆʆʆ çʉʝʙʨʷʢʦʚʮʝʤʝʥʪè, ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ ʛʦʨʦʜʘ ʠ 

ʨʘʡʦʥʘ)  ʩʪʫʜʝʥʪʳ ʘʢʢʫʤʫʣʠʨʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ.  

 ʐʘʛʘʷ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ, ʚ  ʚʦʧʨʦʩʘʭ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, ʬʠʣʠʘʣ ʨʝʘʣʴʥʦ 

ʦʮʝʥʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʩʚʦʝʡ ʤʠʩʩʠʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʚʳʧʫʩʢʥʠʢʦʚ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʚʘʞʥʝʡʰʝʡ ʦʪʨʘʩʣʠ,  ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ  ʢʘʢ ʥʠʢʘʢʘʷ ʜʨʫʛʘʷ.  

ʀ ʧʦʪʦʤʫ ʝʡ ʪʨʝʙʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ), ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ. ʀ ʚʩʸ ʵʪʦ ʚʦ ʤʥʦʛʦ 

ʟʘʚʠʩʠʪ ʠ ʦʪ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʟʦʚ, ʠ ʦʪ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚ ʥʠʭ ʢʘʜʨʦʚ ʜʣʷ 

ʦʪʨʘʩʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʝʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ  ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʠʩʪʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʘʥʳ 

ʩʦʩʪʦʠʪ ʠʟ ʩʠʩʪʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʛʠʦʥʦʚ (ʤʘʣʳʭ ʛʦʨʦʜʦʚ), 

ʷʚʣʷʶʱʠʭʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʥʦʚʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʨʘʥʳ. 
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ʇʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ɸʙʨʘʤʷʥ ʉ.ɻ., ʏʝʨʝʜʥʠʯʝʥʢʦ ʊ.ʌ., ʈʝʟʥʠʯʝʥʢʦ ʄ.ʉ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʥʝʜʦʩʪʘʪʢʠ ʠ ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʠʤʝʥʷʝʤʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʤʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʫʪʠ 

ʨʝʘʣʠʟʘʮʠʠ. 

ʉʝʛʦʜʥʷ ʧʘʨʪʠʷ "ɽʜʠʥʘʷ ʈʦʩʩʠʷ", ʄʠʥʨʝʛʠʦʥʨʘʟʚʠʪʠʷ, ʌʦʥʜ ʧʦʜʜʝʨʞʢʠ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, "ʅʘʮʠʦʥʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʤʘʣʦʵʪʘʞʥʦʛʦ ʠ ʢʦʪʪʝʜʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ" (ʅɸʄʀʂʉ) ʚʠʜʷʪ ʚ ʤʘʣʦʵʪʘʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʡ 

ʚʘʨʠʘʥʪ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʳʤ ʠ ʢʦʤʬʦʨʪʥʳʤ ʞʠʣʴʝʤ ʰʠʨʦʢʠʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʦʟʚʝʜʝʥʠʝ 

ʞʠʣʳʭ ʜʦʤʦʚ ʚʳʩʦʪʦʡ ʜʦ 4 ʵʪʘʞʝʡ ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ʄʝʭʘʥʠʟʤ ʚʦʟʚʝʜʝʥʠʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ - ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʩʜʝʣʘʪʴ ʞʠʣʴʝ 

ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ ʠ 

ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʟʘʩʪʨʦʡʢʠ. ʇʦ ʪʘʢʦʤʫ ʧʫʪʠ ʧʦʰʣʠ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ: ʉʐɸ, 

ʂʘʥʘʜʘ, ʩʪʨʘʥʳ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. ɼʦʣʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 

ʨʳʥʢʘ ʈʦʩʩʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. ʄʘʣʦʵʪʘʞʢʠ ʧʨʠʚʣʝʢʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʚʝʩʪʦʨʦʚ ʠ ʟʘʢʘʟʯʠʢʦʚ. ɸʥʘʣʠʟ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʧʨʦʩʦʤ ʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʤʘʣʦʵʪʘʞʥʳʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ, ʪʘʢ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʪʪʝʜʞʠ. ʈʦʩʩʠʷʥʝ ʥʘʯʠʥʘʶʪ ʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʴ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʭ ʟʦʥʘʭ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʞʠʪʝʣʠ ʝʚʨʦʧʝʡʩʢʠʭ ʠʣʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʤʝʛʘʧʦʣʠʩʦʚ. 

ɺ ɽʚʨʦʧʝ ʠ ɸʤʝʨʠʢʝ ʤʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʥʝʦʙʭʦʜʠʤʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʩ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʧʨʘʢʪʠʢʫʝʪʩʷ ʫʞʝ ʙʦʣʝʝ 150 ʣʝʪ. ɿʜʝʩʴ 

ʤʘʣʦʵʪʘʞʥʳʝ ʜʦʤʘ ʟʘʥʠʤʘʶʪ ʜʦ 80% ʚʩʝʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʈʦʩʩʠʠ - 7-8%. 

ɿʘ ʨʫʙʝʞʦʤ ʤʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʟʚʠʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʠʛʦʨʦʜʘʭ ʤʝʛʘʧʦʣʠʩʦʚ ʠ 

ʩʝʣʴʩʢʠʭ ʤʝʩʪʥʦʩʪʷʭ, ʥʦ ʠ ʚ ʛʦʨʦʜʘʭ. ɺ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʙʦʣʝʝ 70 % ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ 

ʚ ʤʘʣʦʵʪʘʞʥʳʭ ʟʜʘʥʠʷʭ, ʚ ʥʝʢʦʪʦʨʳʭ ʰʪʘʪʘʭ ʉʐɸ ʵʪʘ ʮʠʬʨʘ ʜʦʩʪʠʛʘʝʪ 90 %. ɺ ʈʦʩʩʠʠ  

80  %  ʞʠʪʝʣʝʡ ʦʙʠʪʘʶʪ ʚ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʘʭ. 

ʅʦ ʧʨʠʤʝʥʷʝʤʳʝ ʟʘ ʨʫʙʝʞʦʤ ʪʝʭʥʦʣʦʛʠʠ (ʢʘʥʘʜʩʢʘʷ, ʬʠʥʩʢʘʷ, ʰʚʝʜʩʢʘʷ ʠ ʜʨ.)  ʚ 

ʦʩʥʦʚʥʦʤ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʥʝʩʲʝʤʥʳʝ ʦʧʘʣʫʙʢʠ, 

ʛʦʪʦʚʳʝ ʙʣʦʢʠ, ʧʨʦʩʪʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ  ʠʟ ʧʦʣʠʫʨʝʪʘʥʘ,  ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ  

ʠ ʪ.ʜ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʢʦʤʬʦʨʪʥʦʩʪʠ ʞʠʣʴʷ, ʪʦ  ʭʠʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʪʘʢʞʝ ʠʤʝʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ.  ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʠʜʝʪ ʥʝ 

ʜʦ ʢʦʥʮʘ, ʘ ʣʠʰʴ ʥʘ 97-98% ʠ ʦʥ ʦʙʨʘʪʠʤ. ʇʦʣʠʤʝʨʳ ʧʦʩʪʦʷʥʥʦ ʨʘʟʣʘʛʘʶʪʩʷ (ʧʨʦʮʝʩʩ 

ʜʝʩʪʨʫʢʮʠʠ) ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʚʝʪʘ, ʢʠʩʣʦʨʦʜʘ, ʦʟʦʥʘ, ʚʦʜʳ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʠʦʥʠʟʠʨʫʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʠ ʦʩʦʙʝʥʥʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʧʣʦʪʳ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦʤʫ ʩʨʦʢʫ ʩʣʫʞʙʳ ʧʦʣʠʤʝʨʦʚ - ʚ ʩʨʝʜʥʝʤ 15-20 ʣʝʪ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʦʨʦʰʦʢ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʟʘʨʫʙʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʩʪʨʦʠʪʴ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ çʙʘʨʘʢʠè. 

ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʥʦ-ʨʘʟʚʠʪʫʶ ʩʪʨʦʡʠʥʜʫʩʪʨʠʶ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʠʨʧʠʯʘ, ʤʦʥʦʣʠʪʥʦʛʦ ʠ ʩʙʦʨʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ. ʅʝʦʙʭʦʜʠʤʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʪʢʨʳʪʴ ʥʦʚʳʝ ʣʠʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʢʨʫʧʥʦʬʦʨʤʘʪʥʳʭ ʧʦʨʠʟʦʚʘʥʥʳʭ ʠ ʩʚʝʨʭʧʦʨʠʟʦʚʘʥʥʳʭ  ʢʝʨʘʤʠʯʝʩʢʠʭ  ʙʣʦʢʦʚ 
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ʧʦʟʚʦʣʷʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʠʪʴ ʪʨʘʜʠʮʠʠ ʢʠʨʧʠʯʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ, ʥʦ ʠ ʚʦʟʚʦʜʠʪʴ 

ʟʜʘʥʠʷ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. 

ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʥʦʛʦ ʤʘʣʦʵʪʘʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʚʷʟʘʥʳ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʨʘʥʝʝ ʧʨʠʤʝʥʷʝʤʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ  ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʢʦʨʦʪʢʠʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʝʨʠʦʜ; ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʩʪʦʠʤʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ; ʚʳʩʦʢʫʶ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ; ʵʢʦʣʦʛʠʶ ʞʠʣʴʷ ʜʣʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ. 

ʉʦʮʠʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʨʝʰʘʝʪ ʞʠʣʠʱʥʫʶ ʧʨʦʙʣʝʤʫ 

ʨʘʟʣʠʯʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ; ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ 

ʠʣʠ ʥʘʡʤʘ ʢʦʤʬʦʨʪʥʦʛʦ ʞʠʣʴʷ ʚʩʝʤ ʢʘʪʝʛʦʨʠʷʤ ʛʨʘʞʜʘʥ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʠʭ 

ʜʦʭʦʜʦʚ; ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʞʠʣʫʶ 

ʟʘʩʪʨʦʡʢʫ ʥʘ ʩʚʦʙʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʧʣʦʪʥʦʩʪʠ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʟʦʥʝ ʛʦʨʦʜʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʝʢʪʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʠʭ ʧʦʛʨʫʟʢʫ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʨʘʟʛʨʫʟʢʫ, ʩʢʣʘʜʠʨʦʚʘʥʠʝ; 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʩʪʴ ʧʨʦʝʢʪʦʚ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʩʝʣʢʦʚ) ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ  

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ ʩʝʪʠ, ʩʦʮʠʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʟʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʘʥʜʘʨʪʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʧʦʚʳʭ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʭʝʤ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʦʨʦʰʦ ʦʙʫʯʝʥʥʳʭ ʢʘʜʨʦʚ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʪʨʫʜʘ; ʚʥʝʜʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʸʞʥʦʩʪʴ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʪʨʦʷʱʠʭʩʷ ʟʜʘʥʠʡ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ. 

1. ɸʙʨʘʤʷʥ ʉ.ɻ., ʏʝʨʝʜʥʠʯʝʥʢʦ ʊ.ʌ. ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʝʘʣʠʟʘʮʠʠ  ʤʘʣʦʵʪʘʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. // ʄʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 

çɼʦʩʪʫʧʥʦʝ ʠ ʢʦʤʬʦʨʪʥʦʝ ʞʠʣʴʝ ʛʨʘʞʜʘʥʘʤ ʈʦʩʩʠʠè: ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ, 

ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ: ʤʘʪʝʨʠʘʣʳ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 15-16 ʜʝʢʘʙʨʷ 2009 ʛ. 

ɺʦʣʛʦʛʨʘʜ,2009. ïʉ.15-17. 

 

 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 

ʨʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ  ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʉʚʦʡ ʜʦʤè 

ɸʥʜʨʦʩʦʚ ɸ.ʅ.,   

ʄʦʩʢʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʉʪʨʦʠʪʝʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ, ʈʌ. 

ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʜʝʚʝʣʦʧʝʨʩʢʦʡ ʢʦʤʧʘʥʠʠ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʟʘʛʦʨʦʜʥʳʭ ʧʦʩʝʣʢʦʚ ʆʆʆ çʉʪʨʦʡʠʥʚʝʩʪʪʦʧʘʟè 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʨʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ   ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʉʚʦʡ ʜʦʤè ɺ 

ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ʜʦʩʪʫʧʥʦʛʦ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ 

ʵʢʦʥʦʤ-ʢʣʘʩʩʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ 

ʧʝʨʝʯʠʩʣʝʥʳ ʟʘʜʘʯʠ,ʢʦʪʦʨʳʝ ʨʝʰʘʶʪʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʮʝʣʠ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ,  ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʷ, 

ʧʨʦʛʨʘʤʤʘ çʉʚʦʡ ʜʦʤè, ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ. 

ʊʨʠ ʛʦʜʘ ʥʘʟʘʜ ʇʨʝʜʩʝʜʘʪʝʣʴ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺʣʘʜʠʤʠʨ 

ɺʣʘʜʠʤʠʨʦʚʠʯ ʇʫʪʠʥ ʦʧʨʝʜʝʣʠʣ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʢʘʟʘʚ, ʯʪʦ çɺ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʞʠʣʠʱʥʦʡ ʧʨʦʙʣʝʤʳ ʤʳ ʜʦʣʞʥʳ ʜʫʤʘʪʴ ʦ ʥʘʨʘʱʠʚʘʥʠʠ 

ʦʙʲʝʤʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʞʠʣʴʷ. 

ʉʝʨʴʝʟʥʳʡ ʨʝʟʝʨʚ - ʵʪʦ ʨʘʩʰʠʨʝʥʠʝ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʄʘʩʩʦʚʘʷ ʤʘʣʦʵʪʘʞʥʘʷ 

ʟʘʩʪʨʦʡʢʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʞʠʣʴʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ 

ʤʘʣʦʜʦʭʦʜʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷè. ɺ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʟʜʘʥʘ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ çʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ çʉʚʦʡ ʜʦʤè ʚ ʨʘʤʢʘʭ ʧʨʠʦʨʠʪʝʪʥʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɼʦʩʪʦʡʥʦʝ ʢʦʤʬʦʨʪʥʦʝ ʞʠʣʴʝ ï ʛʨʘʞʜʘʥʘʤ ʈʦʩʩʠʠè ʥʘ 2007-2010 

ʛʦʜʳè. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ, ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ 

ʫʣʫʯʰʝʥʠʠ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ, ʤʘʣʦʵʪʘʞʥʳʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʞʠʣʴʝʤ ʵʢʦʥʦʤ-ʢʣʘʩʩʘ ʧʦ 

ʜʦʩʪʫʧʥʳʤ ʮʝʥʘʤ ʠ ʨʘʟʨʘʙʦʪʢʘ ʬʠʥʘʥʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ.  

ʇʨʦʛʨʘʤʤʘ çʉʚʦʡ ʜʦʤè ʧʨʦʰʣʘ ʰʠʨʦʢʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʦʙʩʫʞʜʝʥʠʝ, ʙʳʣʘ 

ʩʦʛʣʘʩʦʚʘʥʘ ʩʦ ʚʩʝʤʠ ʧʨʦʬʠʣʴʥʳʤʠ ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʵʢʦʥʦʤʠʢʠ ʈʌ, ʩ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʢʦʨʧʦʨʘʮʠʷʤʠ - ʌʦʥʜ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʌʦʥʜ ʧʦʜʜʝʨʞʢʠ ɾʂʍ, ʘ 

ʪʘʢʞʝ  ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʠʧʦʪʝʯʥʦʤʫ ʞʠʣʠʱʥʦʤʫ ʢʨʝʜʠʪʦʚʘʥʠʶ. ʇʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʠ 

ʧʨʠʥʷʪʠʷ ʇʨʦʛʨʘʤʤʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʚʩʝʤ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʘʷ ʚ ʈʦʩʩʠʠ ʨʝʛʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çʉʚʦʡ ʜʦʤè ʙʳʣʘ 

ʧʨʠʥʷʪʘ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʧʝʨʚʳʝ ʪʨʠ ʧʨʦʛʨʘʤʤʳ ʧʨʠʥʷʪʳ ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʌʆ 

(ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ). ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ  ʚ 32 ʩʫʙʲʝʢʪʘʭ ʈʌ ʧʨʠʥʷʪʳ ʧʨʦʛʨʘʤʤʳ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʤʳ "ɾʠʣʠʱʝ",  ʚ 23 ʩʫʙʲʝʢʪʘʭ ï ʧʨʠʥʷʪʳ ʦʪʜʝʣʴʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

çʉʚʦʡ ʜʦʤè, ʘ  ʚ  19 ʩʫʙʲʝʢʪʘʭ ʜʦʢʫʤʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. ɸʢʪʠʚʥʘʷ 

ʨʘʙʦʪʘ ʧʦ ʧʨʠʦʨʠʪʝʪʥʦʤʫ ʨʘʟʚʠʪʠʶ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠʚʝʣʘ ʢ 

ʪʦʤʫ, ʯʪʦ ʟʘ ʪʨʠ ʛʦʜʘ ʨʝʘʣʠʟʘʮʠʠ  ʧʨʦʛʨʘʤʤʳ çʉʚʦʡ ʜʦʤè ʝʛʦ ʜʦʣʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʚʚʦʜʘ 

ʞʠʣʴʷ ʚʳʨʦʩʣʘ ʥʘ 8.3% (ʩ 39,5% ʜʦ 47,8% ʚ 2009 ʛʦʜʫ). ʉʨʝʜʥʠʡ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʩʪʘʚʣʷʣ 2,8%.  

ɺ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ʜʦʩʪʫʧʥʦʛʦ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ ʵʢʦʥʦʤ-ʢʣʘʩʩʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʧʨʠ ʫʯʘʩʪʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʧʦ ʤʘʣʦʵʪʘʞʥʦʤʫ ʞʠʣʠʱʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ɺʝʜʦʤʩʪʚʝʥʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çʈʘʟʚʠʪʠʝ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʚ ʇʨʦʛʨʘʤʤʝ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʟʘʜʘʯʠ: 

- ʧʝʨʝʣʦʤʠʪʴ ʩʣʦʞʠʚʰʫʶʩʷ ʟʘ ʜʝʩʷʪʠʣʝʪʠʷ ʩʠʩʪʝʤʫ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʥʘʮʝʣʝʥʥʫʶ ʥʘ ʩʦʟʜʘʥʠʝ ʛʦʨʦʜʦʚ ʠ ʠʥʳʭ ʧʦʩʝʣʝʥʠʡ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʤʥʦʛʦʵʪʘʞʥʦʡ 

ʟʘʩʪʨʦʡʢʠ ʠ ʩʢʫʯʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ; 

- ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘʩʝʣʝʥʠʶ, ʯʪʦ ʤʘʣʦʵʪʘʞʥʦʝ ʞʠʣʴʝ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʜʝʰʝʚʠʟʥʝ ʢʚʘʨʪʠʨʳ ʚ ʤʥʦʛʦʵʪʘʞʥʦʤ ʞʝʣʝʟʦʙʝʪʦʥʥʦʤ ʜʦʤʝ; 

 ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʞʠʣʠʱʥʳʤʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʛʨʘʞʜʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʞʠʣʠʱʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʢʦʦʧʝʨʘʪʠʚʘʤʠ; 

- ʦʪʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʩʪʨʦʡʢʠ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦʩʪʫʧʥʳʤʠ 

ʤʘʣʦʵʪʘʞʥʳʤʠ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʤʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʵʢʦʥʦʤ-ʢʣʘʩʩʘ, ʦʪʚʝʯʘʶʱʠʤ 



113 

ʪʨʝʙʦʚʘʥʠʷʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʢʨʝʜʠʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ; 

ʩʦʟʜʘʪʴ ʩʪʠʤʫʣʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʠ ʤʘʣʦʵʪʘʞʥʦʛʦ 

ʜʦʤʦʩʪʨʦʝʥʠʷ. 

ʋʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʇʨʦʛʨʘʤʤʳ ʢ 2013 ʛʦʜʫ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʜʦ 

60 % ʜʦʣʠ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʞʠʣʴʷ ʵʢʦʥʦʤ-

ʢʣʘʩʩʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ. 

ɺʝʜʦʤʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʚ ʯʘʩʪʠ ʤʘʣʦʵʪʘʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʘʤ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʠʥʷʪʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʫʯʘʩʪʠʷ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʦʜʧʨʦʛʨʘʤʤʝ çʂʦʤʧʣʝʢʩʥʦʝ ʦʩʚʦʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʪʝʨʨʠʪʦʨʠʡ ʚ ʮʝʣʷʭ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘè ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ 

çɾʠʣʠʱʝè ʥʘ 2011-2015 ʛʦʜʳ.  

ʈʝʛʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ: 

- ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʥʦʟʦʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʪʜʝʣʴʥʳʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʠ ʥʝ ʜʦʣʞʥʘ ʠʤ ʧʨʦʪʠʚʦʨʝʯʠʪʴ.  

- ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʧʨʦʚʝʜʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʮʝʥʢʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʩʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʚ ʞʠʣʴʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ 

ʤʘʣʦʵʪʘʞʥʦʝ, ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʩ ʪʝʢʫʱʠʤʠ ʦʙʲʝʤʘʤʠ ʠ ʩʪʨʫʢʪʫʨʦʡ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

- ʮʝʣʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʝʘʣʠʟʘʮʠʠ ʈʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ: ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʚʚʦʜʘ ʞʠʣʴʷ (ʚ ʢʚ. ʤ. ʠ ʚ ʞʠʣʳʭ ʝʜʠʥʠʮʘʭ), ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ ʵʢʦʥʦʤ-ʢʣʘʩʩʘ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʞʠʣʴʝʤ (ʚ ʢʚ.ʤ. ʠ ʚ ʞʠʣʳʭ 

ʝʜʠʥʠʮʘʭ), ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦʩʪʴ ʞʠʣʴʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʜʦʣʷ ʩʝʤʝʡ, ʠʤʝʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʦʙʨʝʩʪʠ ʞʠʣʴʝ. 

ʈʝʛʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʝʘʣʠʟʘʮʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

ɺʚʝʜʝʥʠʝ ʫʧʨʦʱʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ 

ʤʘʣʦʵʪʘʞʥʦʝ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʜʣʷ ʤʦʣʦʜʳʭ ʩʝʤʝʡ, ʧʦʣʫʯʘʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʨʘʤʢʘʭ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʧʨʦʛʨʘʤʤʳ çʆʙʝʩʧʝʯʝʥʠʝ ʞʠʣʴʝʤ ʤʦʣʦʜʳʭ ʩʝʤʝʡè ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ 

ʧʨʦʛʨʘʤʤʳ çɾʠʣʠʱʝè ʥʘ 2011-2015 ʛʦʜʳ;  

- ʜʣʷ ʩʝʤʝʡ, ʠʤʝʶʱʠʭ ʧʨʘʚʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʝʜʩʪʚʘʤʠ ʤʘʪʝʨʠʥʩʢʦʛʦ (ʩʝʤʝʡʥʦʛʦ) 

ʢʘʧʠʪʘʣʘ ʚ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ; 

- ʜʣʷ ʛʨʘʞʜʘʥ, ʩʦʟʜʘʶʱʠʭ ʞʠʣʠʱʥʳʝ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ ʛʨʘʞʜʘʥ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʞʠʣʠʱʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʦʧʝʨʘʪʠʚʳ; 

- ʜʣʷ ʠʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ ʧʦ ʨʝʰʝʥʠʶ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʚ ʮʝʣʷʭ ʤʘʣʦʵʪʘʞʥʦʛʦ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦʡ 

ʩʦʮʠʘʣʴʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ; 

- ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʴʷ ʵʢʦʥʦʤ-ʢʣʘʩʩʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʮʝʥʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠ; 

- ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʢʨʝʜʠʪʦʚʘʥʠʷ ʟʘʩʪʨʦʡʱʠʢʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ ʵʢʦʥʦʤ-

ʢʣʘʩʩʘ, ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʧʨʠʦʙʨʝʪʘʶʱʠʭ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʠʧʦʪʝʯʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ; 
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- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ ʵʢʦʥʦʤ-ʢʣʘʩʩʘ, 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʚʩʝʤ ʛʨʘʞʜʘʥʘʤ, ʧʦʣʫʯʘʶʱʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʧʦʜʜʝʨʞʢʫ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʧʨʦʛʨʘʤʤ çʆʙʝʩʧʝʯʝʥʠʝ ʞʠʣʴʝʤ ʤʦʣʦʜʳʭ ʩʝʤʝʡè, 

çɺʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʞʠʣʴʝʤ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʧʦ ʮʝʥʘʤ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ ʨʘʟʤʝʨ, 

ʫʪʚʝʨʞʜʘʝʤʳʡ ʄʠʥʨʝʛʠʦʥʦʤ ʈʦʩʩʠʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ʧʨʦʝʢʪʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʵʢʦʥʦʤʠʯʥʦʡ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʡ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ʇʨʦʝʢʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʚ ʮʝʣʷʭ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʝʤʳʝ ʥʘ ʢʦʥʢʫʨʩʥʳʡ ʦʪʙʦʨ ʚ ʄʠʥʨʝʛʠʦʥ ʈʦʩʩʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʨʘʤʢʘʭ ʧʦʜʧʨʦʛʨʘʤʤʳ çʂʦʤʧʣʝʢʩʥʦʝ ʦʩʚʦʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʮʝʣʷʭ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘè ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ 

çɾʠʣʠʱʝè ʥʘ 2011-2015 ʛʦʜʳ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʳ ʚ ʈʝʛʠʦʥʘʣʴʥʫʶ 

ʧʨʦʛʨʘʤʤʫ.  

ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʡ ʧʦʜʧʨʦʛʨʘʤʤʳ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ: 

- ʩʫʙʩʠʜʠʡ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ ʈʌ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ; 

- ʩʫʙʩʠʜʠʡ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ ʈʌ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ 

ʥʦʚʳʭ ʤʠʢʨʦʨʘʡʦʥʦʚ ʤʘʩʩʦʚʦʡ ʤʘʣʦʵʪʘʞʥʦʡ ʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʡ ʟʘʩʪʨʦʡʢʠ ʞʠʣʴʝʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ; 

- ʩʫʙʩʠʜʠʡ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ ʈʌ ʥʘ ʧʝʨʝʩʝʣʝʥʠʝ ʛʨʘʞʜʘʥ ʠʟ ʞʠʣʴʷ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʠʟʥʦʩʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʟʘʩʪʨʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; 

- ʩʫʙʩʠʜʠʡ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ ʈʌ ʥʘ ʚʦʟʤʝʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʫʧʣʘʪʫ ʧʨʦʮʝʥʪʦʚ ʧʦ 

ʢʨʝʜʠʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʨʦʩʩʠʡʩʢʠʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʘ ʮʝʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʞʠʣɹ̫  ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ, ʚʢʣʶʯʘʷ ʦʙʝʩʧʝʯʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʥʞʝʥʝʨʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 

ʇʨʠʥʷʪʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʠʚʝʜʝʪ ʢ ʦʙʱʝʤʫ ʦʞʠʚʣʝʥʠʶ 

ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ. ʇʦ ʦʮʝʥʢʘʤ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʈʌ 1 ʤʣʥ ʢʚ. ʤʝʪʨʦʚ ʚʥʦʚʴ 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʞʠʣʴʷ ʬʦʨʤʠʨʫʝʪ ʜʦʭʦʜʳ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʳ ʚʩʝʭ ʫʨʦʚʥʝʡ ʚ ʦʙʲʝʤʝ 15-20 

ʤʣʨʜ ʨʫʙʣʝʡ. 

ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ʧʘʨʪʠʡʥʦʡ ʧʨʦʛʨʘʤʤʳ çʉʚʦʡ ʜʦʤè ʧʝʨʚʳʡ ʚ ʈʦʩʩʠʠ ʧʨʦʝʢʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜ ʤʘʣʦʵʪʘʞʥʦʝ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ ï ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ (ɻʏʇ) ʩʪʘʨʪʦʚʘʣ ʚ ʆʨʝʥʙʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʝʢʪ 

"ʕʢʦɼʦʣʴʝ" ʦʪʢʨʳʪ ʚ ʦʢʪʷʙʨʝ 2007 ʛ. ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʬʦʥʜʦʤ Baring Vostok Capital 

Partners. ʌʦʥʜ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʠʥʚʝʩʪʠʮʠʷʭ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʉʅɻ. ʉ 1994 

ʛʦʜʘ ʬʦʥʜʳ Baring Vostok ʠʥʚʝʩʪʠʨʦʚʘʣʠ ʙʦʣʝʝ $1,2 ʤʣʨʜ. ʚ 54 ʧʨʦʝʢʪʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʨʷʜ ʫʩʧʝʰʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ ʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʭ ʠ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʩʝʢʪʦʨʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʘʢʪʠʚʳ ʬʦʥʜʦʚ ʩʦʩʪʘʚʣʷʶʪ $2 ʤʣʨʜ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʫʩʣʦʚʠʡ ɻʏʇ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʘʫʢʮʠʦʥʘ ʙʳʣʦ ʟʘʢʣʶʯʝʥʦ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ 

ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʦʙʣʘʩʪʠ ʠ ʧʦʙʝʜʠʪʝʣʝʤ ʘʫʢʮʠʦʥʘ ʫʯʨʝʞʜʝʥʥʦʡ ʬʦʥʜʦʤ Baring Vostok 

Capital Partners  ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʝʡ çʕʢʦɼʦʣʴʝè. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʚʟʷʣʘ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʠ ʧʦ ʦʢʘʟʘʥʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʚ ʩʦʛʣʘʩʦʚʘʥʠʠ ʧʨʦʝʢʪʘ ʠ ʧʦʣʫʯʝʥʠʠ ʪʝʭʫʩʣʦʚʠʡ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʚʥʝʰʥʠʭ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʢ ʛʨʘʥʠʮʝ ʧʦʩʝʣʢʘ,  ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʙʲʝʢʪʦʚ (ʰʢʦʣʳ, ʜʝʪʩʢʠʝ ʩʘʜʳ, ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʪ.ʜ.) ʠ 

ʧʦʜʘʣʦ ʟʘʷʚʢʫ ʥʘ ʫʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʨʝʜʩʪʚ ʠʟ ʀʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʌʦʥʜʘ 

ʈʌ. ʂʦʤʧʘʥʠʷ çʕʢʦɼʦʣʴʝè ʦʙʝʩʧʝʯʠʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʟʘ ʩʯʝʪ ʫʯʘʩʪʠʷ ʚ 
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ʢʦʥʢʫʨʩʘʭ ʧʦ ʧʨʦʛʨʘʤʤʝ çɾʠʣʠʱʝè, ʌʦʥʜʘ ɾʂʍ, ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʨʝʜʩʪʚ ʠ 

ʧʨʠʚʣʝʯʝʥʥʳʭ ʢʨʝʜʠʪʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ,  ʦʩʫʱʝʩʪʚʠʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʚʥʫʪʨʠʧʦʩʝʣʢʦʚʳʭ ʩʝʪʝʡ ʠ ʜʦʨʦʛ, ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ  ʚʲʝʟʜʥʦʡ ʛʨʫʧʧʳ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʘʣʦʵʪʘʞʥʳʭ ʜʦʤʦʚ.  

ɼʣʷ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʧʨʠʚʣʝʯʝʥʳ ʣʫʯʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ, ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ, ʠʥʞʝʥʝʨʥʦʛʦ ʠ ʨʘʙʦʯʝʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ,  ʩ ʤʠʨʦʚʳʤ ʠʤʝʥʝʤ ʠ ʤʥʦʛʦʣʝʪʥʠʤ ʦʧʳʪʦʤ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ: Perkins Eastman (ʉʐɸ), Korda (ʉʐɸ), 

ɸʨʭʩʪʨʦʡʜʠʟʘʡʥ, ʆʨʝʥʙʫʨʛʛʨʘʞʜʘʥʧʨʦʝʢʪ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʪʚʦʨʯʝʩʢʦʡ ʤʳʩʣʠ ʨʦʜʠʣʩʷ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ - 

çʕʢʦɼʦʣʴʝè , ʛʜʝ ʚʦʧʣʦʪʠʣʠʩʴ ʚ ʞʠʟʥʴ ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ. ʕʪʘ ʛʘʨʤʦʥʠʯʥʘʷ ʩʨʝʜʘ ʧʨʦʞʠʚʘʥʠʷ ʜʣʷ ʩʦʦʙʱʝʩʪʚʘ ʣʶʜʝʡ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ 

ʥʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ. çʕʢʦɼʦʣʴʝè ʦʪʣʠʯʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʧʣʘʥʦʤ, 

ʧʦʣʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʞʠʣʴʷ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ, ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʤʦʩʪʨʦʝʥʠʷ, ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʠ 

ʦʙʲʝʤ ʦʪʭʦʜʦʚ. ʂʘʞʜʳʡ ʞʠʪʝʣʴ çʕʢʦɼʦʣʴʷè ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ ʧʦʣʥʦʧʨʘʚʥʳʤ ʭʦʟʷʠʥʦʤ 

ʩʚʦʝʛʦ ʜʦʤʘ, ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʜʘʞʝ ʚʨʝʤʝʥʠ. ʃʫʯʰʘʷ ʵʢʦʣʦʛʠʷ, ʝʜʠʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʨʝʜʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ - ʥʝʦʪʲʝʤʣʝʤʳʝ ʘʪʨʠʙʫʪʳ ʞʠʟʥʠ ʚ çʕʢʦɼʦʣʴʝè. ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ ʞʠʪʝʣʠ ʧʦʩʝʣʢʘ ʩʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʝʝ ʪʨʝʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʝʥʦ ʧʦʜ ʦʙʰʠʨʥʳʝ ʧʘʨʢʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʊʝʥʠʩʪʳʝ ʘʣʣʝʠ, ʧʨʠʨʦʜʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʚʦʜʦʝʤʳ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʦʥʳ ʦʪʜʳʭʘ ʠ ʫʶʪʥʳʝ ʜʦʨʦʞʢʠ ʫʪʨʦʤ ʨʘʩʧʦʣʘʛʘʶʪ ʢ ʟʘʥʷʪʠʷʤ 

ʩʧʦʨʪʦʤ, ʜʥʝʤ - ʢ ʜʝʪʩʢʠʤ ʟʘʙʘʚʘʤ , ʘ ʚʝʯʝʨʦʤ - ʢ ʥʝʩʧʝʰʥʳʤ ʧʨʦʛʫʣʢʘʤ. ʋʜʦʙʥʳʡ ʧʨʦʝʟʜ 

ʢ ʧʦʩʝʣʢʫ ʧʦʟʚʦʣʷʝʪ ʛʘʨʤʦʥʠʯʥʦ ʩʦʚʤʝʱʘʪʴ ʧʦʣʥʦʮʝʥʥʫʶ ʛʦʨʦʜʩʢʫʶ ʞʠʟʥʴ ʠ 

ʫʤʠʨʦʪʚʦʨʝʥʠʝ ʟʘʛʦʨʦʜʥʦʛʦ ʜʦʤʘ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʜʦʤʦʚ, 

ʚʝʣʠʢʦʣʝʧʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʙʦʛʘʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʟʘʙʦʪʘ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʨʷʪ 

ʞʠʪʝʣʷʤ çʕʢʦɼʦʣʴʷè ʦʱʫʱʝʥʠʝ ʥʝʧʦʚʪʦʨʠʤʦʩʪʠ ʵʪʦʛʦ ʤʝʩʪʘ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ 

çʕʢʦʜʦʣʴʝè ʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʳʤ ʚʢʣʘʜʦʤ ʚ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʘ çɼʦʩʪʫʧʥʦʝ ʠ ʢʦʤʬʦʨʪʥʦʝ ʞʠʣʴʝ - ʛʨʘʞʜʘʥʘʤ ʈʦʩʩʠʠè.  

ʈʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘʡʜʝʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʧʘʥʠʡ Perkins Eastman 

(ʉʐɸ), Korda (ʉʐɸ) ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ  ʧʦʩʝʣʢʘ çʕʢʦɼʦʣʴʝè ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ, ʢ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ: 

- ʧʨʠʦʨʠʪʝʪ ʣʘʥʜʰʘʬʪʘ ʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

- ʢʨʠʚʦʣʠʥʝʡʥʘʷ ʪʨʘʩʩʠʨʦʚʢʘ ʫʣʠʮ ʠ ʙʫʣʴʚʘʨʦʚ 

- ʚʢʣʶʯʝʥʠʝ ʣʘʥʜʰʘʬʪʘ ʚ ʪʢʘʥʴ ʫʣʠʮ 

- ʦʙʲʝʜʠʥʝʥʠʝ ʚʩʝʭ ʞʠʣʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʝʜʠʥʦʡ ʧʘʨʢʦʚʦʡ ʟʦʥʦʡ 

- ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʰʝʭʦʜʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʘ ʫʯʘʩʪʢʝ ʟʝʤʣʠ ʚ 382 ɻʘ, ʦʪʚʝʜʸʥʥʦʤ ʧʦʜ ʧʦʩʸʣʦʢ çʕʢʦʜʦʣʴʝè, ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʢʦʣʦ 4000 ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ, ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 488 000 ʢʚ ʤ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʣʘʥʠʨʦʚʢʝ ʧʦʩʝʣʢʘ ʠʛʨʘʝʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʰʘʛʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʞʠʪʝʣʝʡ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦ ʢʫʣʴʪʫʨʥʦʛʦ ʠ 

ʜʦʩʫʛʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  ʋ ʢʘʞʜʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʚʲʝʟʜʦʚ ʚ ʧʦʩʝʣʦʢ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʥʝʙʦʣʴʰʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ. ʉʝʪʴ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʨʝʜʠ ʧʨʦʯʝʛʦ ʧʨʦʜʫʢʪʦʚʳʡ ʤʘʛʘʟʠʥ, ʘʧʪʝʢʫ, 

ʤʘʛʘʟʠʥ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʪʦʚʘʨʦʚ, ʢʘʬʝ ʠ ʨʝʩʪʦʨʘʥʳ, ʦʬʠʩʳ, ʧʦʯʪʫ, 

ʤʠʣʠʮʝʡʩʢʠʡ ʠ ʧʦʞʘʨʥʳʡ ʫʯʘʩʪʢʠ. ʊʘʢʞʝ ʚ ʧʦʩʝʣʢʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 2-ʭ 

ʰʢʦʣ ʠ 4-ʭ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʜʦʩʷʛʘʝʤʦʩʪʠ ʠʟ ʣʶʙʦʛʦ ʢʚʘʨʪʘʣʘ. ʅʘ ʰʢʦʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʪʘʜʠʦʥʳ, ʪʝʥʥʠʩʥʳʝ ʢʦʨʪʳ ʠ ʠʛʨʦʚʳʝ ʧʣʦʱʘʜʢʠ. 
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ʇʣʘʥʠʨʫʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʟʣʠʯʥʳʭ  ʪʠʧʦʚ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ,  ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ:  

Å 84,5% ʧʦʩʸʣʢʘ, ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʜʦʤʘ 

ʧʣʦʱʘʜʴʶ ʦʪ 55 ʜʦ 212 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ 6-10 ʩʦʪʦʢ. ɺ ʮʝʣʷʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʞʠʣʴʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʜʦʤʘʤ ʵʢʦʥʦʤ ʢʣʘʩʩʘ ʩ 

ʥʘʯʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʚʤʝʩʪʝ ʩ ʟʝʤʣʝʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʥʝ ʙʦʣʝʝ 1600 ʪʳʩʷʯ ʨʫʙʣʝʡ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʜʦʤʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʜʩʪʨʦʡʢʠ ʤʘʥʩʘʨʜʥʳʭ ʵʪʘʞʝʡ, ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʘʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʦʷʚʣʝʥʠʷ ʩʦ ʚʨʝʤʝʥʝʤ ʫ ʞʠʪʝʣʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. 

Å 13,2% ʧʦʩʸʣʢʘ, ʵʪʦ ʙʣʦʢʠʨʦʚʘʥʥʳʝ ʜʦʤʘ (ʪʘʫʥʭʘʫʩʳ) ʧʣʦʱʘʜʴʶ ʦʪ 40 ʜʦ 90 

ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ 2-3 ʩʦʪʢʠ.  

Å 2,3% ʧʦʩʸʣʢʘ, ʵʪʦ (ʢʚʘʨʪʠʨʳ ʧʣʦʱʘʜʴʶ ʦʪ 40 ʜʦ 80 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʚ ʞʠʣʳʭ 

3-ʭ ʵʪʘʞʥʳʭ ʜʦʤʘʭ ʩ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ 0,5-1 ʩʦʪʢʘ ʜʣʷ ʞʠʪʝʣʝʡ 1-ʛʦ ʵʪʘʞʘ 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ 

ʬʠʥʘʥʩʦʚʦʡ, ʙʶʜʞʝʪʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ çʕʢʦʜʦʣʴʝè. ʂʘʢ 

ʧʦʢʘʟʘʣʠ ʨʘʩʯʝʪʳ ʧʦʩʪʫʧʣʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʩʨʝʜʩʪʚ ʚ ʙʶʜʞʝʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ ʪʦʣʴʢʦ ʦʪ 

ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʚʳʩʷʪ 635 ʤʣʥ ʨʫʙʣʝʡ, ʯʪʦ ʚ ʜʚʘ ʨʘʟʘ 

ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʙʶʜʞʝʪ ʚʣʦʞʠʣ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʥʝʰʥʠʭ ʩʝʪʝʡ. ʇʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʩʝʭ 7 ʦʯʝʨʝʜʝʡ ʙʶʜʞʝʪʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʩʦʩʪʘʚʷʪ ʦʢʦʣʦ 4,5 ʤʠʣʣʠʘʨʜʦʚ 

ʨʫʙʣʝʡ, ʯʪʦ ʤʥʦʛʦʢʨʘʪʥʦ ʦʢʫʧʠʪ ʚʩʝ ʚʣʦʞʝʥʠʷ ʥʘ ʦʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʩ 2013 ʛʦʜʘ ʝʜʠʥʦʛʦ ʥʘʣʦʛʘ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ ʧʨʦʝʢʪ çʕʢʦʜʦʣʴʝè ʩʪʘʥʝʪ 

ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʧʦʧʦʣʥʝʥʠʷ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʥʪʝʨʝʩ ʠ ʤʝʩʪʥʦʡ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʢ ʨʘʟʚʠʪʠʶ ʧʨʦʝʢʪʘ. 

ɺʘʞʥʳʤ ʩʪʠʤʫʣʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʞʠʣʴʷ ʷʚʠʣʦʩʴ ʟʘʢʣʶʯʝʥʠʝ ʧʝʨʚʦʛʦ ʚ 

ʈʦʩʩʠʠ ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʢʦʤʧʘʥʠʝʡ çʕʢʦɼʦʣʴʝè, ʆɸʆ çɸʛʝʥʪʩʪʚʦ ʧʦ ʠʧʦʪʝʯʥʦʤʫ 

ʞʠʣʠʱʥʦʤʫ ʢʨʝʜʠʪʦʚʘʥʠʶè ʠ çʅʀʂʆʙʘʥʢʦʤè ʦ ʨʝʘʣʠʟʘʮʠʠ ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ çɼʦʤ ʩ 

ʫʯʘʩʪʢʦʤè, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʫʪʚʝʨʞʜʝʥ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ɸʀɾʂ 

çʄʘʣʦʵʪʘʞʥʦʝ ʞʠʣʴʝè. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çɼʦʤ ʩ ʫʯʘʩʪʢʦʤè ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʥʘ ʧʦʩʝʣʢʝ 

çʕʢʦɼʦʣʴʝ ʆʨʝʥʙʫʨʛè ʙʳʣʠ ʦʪʨʘʙʦʪʘʥʳ ʧʨʠʥʮʠʧʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʜʦʤʦʚ ʠ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʠ ʦʩʚʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘʢʣʘʜʥʦʡ ʠ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʝʝ ʚ ɸʀɾʂ. ɹʘʟʦʚʘʷ 

ʩʪʘʚʢʘ ʧʦ ʠʧʦʪʝʯʥʦʤʫ ʢʨʝʜʠʪʫ ʩʦʩʪʘʚʣʷʝʪ 10,5%. ʅʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʬʦʨʤʣʝʥʠʷ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʟʘʥʠʤʘʶʱʠʭ ʦʢʦʣʦ 6 ʤʝʩʷʮʝʚ, - 13%. ʉʦʛʣʘʰʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ 

ʞʠʣʳʝ ʜʦʤʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʦʙʨʝʪʘʪʴʩʷ ʛʨʘʞʜʘʥʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʧʦʪʝʯʥʳʭ 

ʢʨʝʜʠʪʦʚ, ʜʦʣʞʥʳ ʚʦʟʚʦʜʠʪʴʩʷ ʧʦ ʪʠʧʦʚʳʤ ʧʨʦʝʢʪʘʤ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʇʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 3093 ʞʠʣʳʭ ʜʦʤʦʚ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 489 ʪʳʩ. ʤ
2
, 

ʠʟ ʢʦʪʦʨʳʭ 419 ʦʜʥʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 44 ʪʳʩ. ʤ
2
 ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʦʩʪʨʦʝʥʦ ʜʦ ʢʦʥʮʘ 2011 ʛʦʜʘ, ʚʢʣʶʯʘʷ ʚʩʶ ʠʥʞʝʥʝʨʥʫʶ ʠ ʜʦʨʦʞʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʂʦʤʧʘʥʠʷ çʕʢʦɼʦʣʴʝè ʚʳʩʪʫʧʠʣʘ ʚ ʨʦʣʠ ʠʧʦʪʝʯʥʦʛʦ ʙʨʦʢʝʨʘ, ʨʘʟʚʝʨʥʫʚʰʝʛʦ ʘʢʪʠʚʥʫʶ 

ʨʝʢʣʘʤʥʫʶ ʢʦʤʧʘʥʠʶ, ʦʩʫʱʝʩʪʚʠʚʰʘʷ ʧʝʨʚʠʯʥʳʡ ʦʪʙʦʨ ʠʧʦʪʝʯʥʳʭ ʟʘʝʤʱʠʢʦʚ, 

ʧʨʦʚʝʜʰʠʭ ʧʝʨʚʠʯʥʳʡ ʘʥʜʝʨʨʘʡʪʠʥʛ ʢʣʠʝʥʪʦʚ, ʦʩʫʱʝʩʪʚʠʚʰʘʷ ʩʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʧʦʢʫʧʘʪʝʣʷ, ʧʦʜʦʙʨʘʚʰʘʷ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠ ʩʪʨʦʷʱʠʡʩʷ ʦʙʲʝʢʪ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʘʷ ʦʬʦʨʤʣʝʥʠʝ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ 

ʧʦ ʚʩʝʡ ʠʧʦʪʝʯʥʦʡ ʩʜʝʣʢʝ.  

ʇʨʦʝʢʪʳ çɼʦʤ ʩ ʫʯʘʩʪʢʦʤè ʠ çʄʘʣʦʵʪʘʞʥʦʝ ʞʠʣʴʝè ʠʤʝʶʪ ʜʦʩʪʫʧʥʳʝ ʢʨʝʜʠʪʥʳʝ 

ʩʪʘʚʢʠ, ʫʜʦʙʥʳʝ ʧʨʘʚʠʣʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʩʦʮʠʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ɹʘʟʦʚʘʷ ʩʪʘʚʢʘ ʧʦ 

ʠʧʦʪʝʯʥʦʤʫ ʢʨʝʜʠʪʫ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 10,5%, ʩʨʦʢ ʢʨʝʜʠʪʦʚʘʥʠʷ ʜʦ 30 ʣʝʪ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʚʟʥʦʩ ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʨʘʭʦʚʘʥʠʷ 10% ʦʪ ʩʪʦʠʤʦʩʪʠ ʜʦʤʘ, ʚʝʣʠʯʠʥʘ 

ʢʨʝʜʠʪʘ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ 4 ʤʣʥ. ʨʫʙʣʝʡ. ʇʦʢʫʧʘʪʝʣʷʤ ʞʠʣʴʷ ʵʢʦʥʦʤ-ʢʣʘʩʩʘ ʠ 

ʫʯʘʩʪʥʠʢʘʤ ʬʝʜʝʨʘʣʴʥʳʭ ʞʠʣʠʱʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʯʝʪʳ 

ʠʟ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʧʦ ʢʨʝʜʠʪʫ. ʅʘʠʙʦʣʴʰʠʡ ʨʘʟʤʝʨ ʚʳʯʝʪʘ ʠʟ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ï 

0,5% ï ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʛʨʘʞʜʘʥʘʤ ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʩ 
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ʫʯʘʩʪʢʦʤ ʧʦ ʮʝʥʝ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 30 ʪʳʩ. ʨʫʙʣʝʡ ʟʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʦʙʱʝʡ 

ʧʣʦɦʘʜʠ. ʇʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 0,25%, ʝʩʣʠ ʦʜʥʠʤ ʠʟ ʟʘʝʤʱʠʢʦʚ ʧʦ 

ʠʧʦʪʝʯʥʦʤʫ ʢʨʝʜʠʪʫ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʨʷʜʠʪʝʣʴ ʩʨʝʜʩʪʚ ʤʘʪʝʨʠʥʩʢʦʛʦ (ʩʝʤʝʡʥʦʛʦ) ʢʘʧʠʪʘʣʘ, 

ʠ ʥʘ 0,25% ï ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ ʤʦʣʦʜʳʤʠ ʩʝʤʴʷʤʠ ï ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʦʜʧʨʦʛʨʘʤʤʳ çʆʙʝʩʧʝʯʝʥʠʝ ʞʠʣʴʝʤ ʤʦʣʦʜʳʭ ʩʝʤʝʡè ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ 

çɾʠʣʠʱʝè ʥʘ 2002-2010 ʛʦʜʳ. ɼʣʷ ʟʘʝʤʱʠʢʦʚ-ʚʣʘʜʝʣʴʮʝʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʞʠʣʠʱʥʳʭ 

ʩʝʨʪʠʬʠʢʘʪʦʚ ʫʯʘʩʪʥʠʢʘ ʧʦʜʧʨʦʛʨʘʤʤʳ çɺʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʞʠʣʴʝʤ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤè, ʚʳʯʝʪ ʠʟ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʪʘʢʞʝ ʩʦʩʪʘʚʠʪ 0,25%. ɽʩʣʠ ʟʘʝʤʱʠʢ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʦʣʦʞʝʥʥʳʝ ʝʤʫ ʚʳʯʝʪʳ ʠʟ ʧʨʦʮʝʥʪʥʦʡ 

ʩʪʘʚʢʠ ʩʫʤʤʠʨʫʶʪʩʷ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʙʦʣʴʰʦʡ ʩʪʘʨʪʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ ʜʦʤʦʚ ʩ ʫʯʘʩʪʢʘʤʠ 

ʦʪ 1 600 ʪʳʩʷʯ ʨʫʙʣʝʡ, ʤʠʥʠʤʘʣʴʥʳʝ ʩʪʘʚʢʠ (ʦʪ 10,5%) ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ 

ʚʟʥʦʩ (ʦʪ 10%). 

ʊʦʨʞʝʩʪʚʝʥʥʦʝ ʚʨʫʯʝʥʠʝ ʧʝʨʚʳʭ ʠʧʦʪʝʯʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ ʫʯʘʩʪʥʠʢʘʤ ʧʨʦʝʢʪʘ 

ʚʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 10 ʠʶʣʷ 2010 ʛ. ɺ ʥʝʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʛʝʥʝʨʘʣʴʥʳʡ 

ʜʠʨʝʢʪʦʨ ʌʦʥʜʘ ʩʦʜʝʡʩʪʚʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ 

ʂʦʥʩʪʘʥʪʠʥ ʎʠʮʠʥ, ɻʫʙʝʨʥʘʪʦʨ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʖʨʠʡ ɹʝʨʛ, ʯʣʝʥ ʉʦʚʝʪʘ 

ʌʝʜʝʨʘʮʠʠ ʈʌ ʅʠʢʦʣʘʡ ʇʦʞʠʪʢʦʚ, ʜʝʧʫʪʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ ʈʌ, ʢʦʦʨʜʠʥʘʪʦʨ 

ʧʨʦʝʢʪʘ çʉʚʦʡ ʜʦʤè ɸʣʝʢʩʘʥʜʨ ʂʦʛʘʥ, ʠ.ʦ. ʤʠʥʠʩʪʨʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʠ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʣʘʩʪʠ ʖʨʠʡ ʂʘʨʧʦʚ, ʧʨʝʟʠʜʝʥʪ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʤʘʣʦʵʪʘʞʥʦʛʦ ʠ ʢʦʪʪʝʜʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʘ, ʧʨʝʟʠʜʝʥʪ 

ʤʦʩʢʦʚʩʢʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʢʦʤʧʘʥʠʠ çBaring Vostok Capital Partners 

Ltdè, ʜʚʘʞʜʳ ɻʝʨʦʡ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ɸʣʝʢʩʝʡ ʃʝʦʥʦʚ, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

ʋʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ çʕʢʦʜʦʣʴʝè ʂʦʥʩʪʘʥʪʠʥ ʌʠʣʠʧʧʠʰʠʥ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʧʨʦʝʢʪ ʩʪʘʨʪʦʚʘʣ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ 2010 ʛʦʜʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʙʦʣʝʝ 100 ʩʝʤʝʡ 

ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʠʧʦʪʝʯʥʦʡ ʧʨʦʛʨʘʤʤʝ. ɺ  ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʘ 

ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʧʦ ʠʧʦʪʝʢʝ ʚ çʅʀʂʆʙʘʥʢʝè  ʚʳʨʦʩʣʦ ʜʦ 32%. ɻʦʜ ʥʘʟʘʜ ʠʧʦʪʝʢʘ 

ʩʦʩʪʘʚʣʷʣʘ ʤʝʥʝʝ 5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʨʝʜʠʪʥʳʭ ʩʜʝʣʦʢ. ʇʦ ʯʠʩʣʫ ʫʯʘʩʪʥʠʢʦʚ ʵʪʫ 

ʧʨʦʛʨʘʤʤʫ ʥʝ ʩ ʯʝʤ ʩʨʘʚʥʠʚʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʨʘʥʝʝ ʚ ʈʦʩʩʠʠ, ʪʘʢʦʡ ʠʧʦʪʝʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʝ 

ʙʳʣʦ. ɺ ʮʝʣʦʤ ʪʦʣʴʢʦ ʧʦ ʧʨʦʝʢʪʫ çʕʢʦʜʦʣʴʝ ʆʨʝʥʙʫʨʛè ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʯʠʩʣʦ ʟʘʝʤʱʠʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 4000 ʩʝʤʝʡ. ɽʩʣʠ ʙʨʘʪʴ ʜʨʫʛʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʦʝʢʪʳ ʢʦʤʧʘʥʠʠ çʕʢʦʜʦʣʴʝ 

ʆʙʥʠʥʩʢè, çʕʢʦʜʦʣʴʝ ʋʬʘè, çʕʢʦʜʦʣʴʝ ʉʘʤʘʨʘè ʠ ʝʱʝ ʦʢʦʣʦ 10 ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʪʦ ʯʠʩʣʦ ʟʘʝʤʱʠʢʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʩʝʤʝʡ. ʇʦʪʝʥʮʠʘʣ ʜʣʷ ʵʪʦʛʦ ʝʩʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʘ çɼʦʤ ʩ ʋʯʘʩʪʢʦʤè ʧʨʠ 

ʫʯʘʩʪʠʠ ʂʦʤʧʘʥʠʷ çʕʢʦɼʦʣʴʝè ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ɸʀɾʂ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ 

ʚʥʝʜʨʷʝʪʩʷ ʚ ʰʠʨʦʢʫʶ ʧʨʘʢʪʠʢʫ ʝʱʝ ʦʜʠʥ ʥʦʚʳʡ ʧʨʦʜʫʢʪ çʄʘʣʦʵʪʘʞʥʦʝ ʞʠʣʴʝè. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʝ ʜʚʘ ʧʨʦʝʢʪʘ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʝ ʧʦ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʚ 

ɸʀɾʂ ʷʚʣʷʶʪʩʷ çʕʢʦɼʦʣʴʝ ʆʨʝʥʙʫʨʛè ʩ ʙʘʥʢʦʤ çʌʦʨʰʪʘʜʪè ʠ çʕʢʦɼʦʣʴʝ ʆʙʥʠʥʩʢè ʩ 

ʙʘʥʢʦʤ çɽʚʨʦʪʨʘʩʪè. 

ʂʨʦʤʝ ʧʨʦʛʨʘʤʤʳ ʩ ɸʀɾʂ ʢʦʤʧʘʥʠʷ çʕʢʦʜʦʣʴʝè ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʧʦ 

ʧʨʠʚʣʝʯʝʥʠʶ ʜʨʫʛʠʭ ʙʘʥʢʦʚ ʠ ʠʧʦʪʝʯʥʳʭ ʩʭʝʤ ʜʣʷ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ ʥʘ ʩʪʘʜʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʦʚ ʠ ʢʚʘʨʪʠʨ ʚ ʤʘʣʦʵʪʘʞʥʳʭ ʜʦʤʘʭ. ɼʣʷ ʵʪʦʛʦ 

ʟʘʢʣʶʯʝʥʦ ʩʦʛʣʘʰʝʥʠʝ ʩʦ çʉʙʝʨʙʘʥʢʦʤ ʈʌè ʧʦ ʧʨʦʛʨʘʤʤʝ çʀʧʦʪʝʢʘ +è ʕʪʦʪ ʧʨʦʜʫʢʪ 

ʪʘʢʞʝ ʠʤʝʝʪ ʜʦʩʪʫʧʥʳʝ ʢʨʝʜʠʪʥʳʝ ʩʪʘʚʢʠ (ʦʪ 10 ʜʦ 13,5%), ʤʠʥʠʤʘʣʴʥʳʡ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʚʟʥʦʩ (ʦʪ 10%) ʠ ʫʜʦʙʥʳʝ ʧʨʘʚʠʣʘ ʢʨʝʜʠʪʦʚʘʥʠʷ. ʀʧʦʪʝʢʘ ʚʦʟʤʦʞʥʘ 

ʪʦʣʴʢʦ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʧʦʩʪʨʦʝʥʥʫʶ ʩ ʫʯʘʩʪʠʝʤ ʢʨʝʜʠʪʥʳʭ ʩʨʝʜʩʪʚ ɹʘʥʢʘ. ʂʨʝʜʠʪ 

ʚʳʜʘʝʪʩʷ ʙʝʟ ʢʦʤʠʩʩʠʡ. ɺ ʩʪʘʜʠʠ ʧʦʜʧʠʩʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʩʦʛʣʘʰʝʥʠʷ ʩ ʙʘʥʢʦʤ 

çɻʘʟʧʨʦʤʙʘʥʢ ʠʧʦʪʝʢʘè, ʩ çɹʘʥʢʦʤ ʞʠʣʠʱʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷè, ʩ ʙʘʥʢʦʤ 

çɻʘʟʵʥʝʨʛʦʙʘʥʢè, ʚʝʜʫʪʩʷ ʧʝʨʝʛʦʚʦʨʳ ʩ ʙʘʥʢʦʤ çʕʣʠʪʘè.  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ çʕʢʦɼʦʣʴʝè ʧʦ ʨʘʟʚʠʪʠʶ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʦʪʤʝʯʝʥʘ çʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʝʤʠʝʡ ʚ ʦʙʣʘʩʪʠ ʜʦʩʪʠʞʝʥʠʡ ʚ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 
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ɾʠʣʳʝ ʜʦʤʘ ʚ ʧʨʦʝʢʪʝ çʕʢʦɼʦʣʴʝ ʆʨʝʥʙʫʨʛè ʠʩʧʦʣʴʟʫʶʪ ʨʝʰʝʥʠʷ ʧʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʇʨʠʢʘʟʘ ʄʠʥʠʩʪʨʘ 

ʈʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʦʪ 27 ʬʝʚʨʘʣʷ 2010 ʛ. ˉ 79, ʫʪʚʝʨʞʜʘʶʱʝʛʦ çʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʣʴʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʞʠʣʳʭ ʜʦʤʦʚ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʵʪʦʛʦ ʧʨʠʢʘʟʘ 

ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʤʘʣʦʵʪʘʞʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 150 ʢʚ. ʤ. ʧʨʠ ʫʨʦʚʥʝ ʮʝʥʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠ 30 ʪʳʩ. ʨʫʙʣʝʡ ʟʘ 1 

ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʞʠʣʴʷ. ɼʦʤ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʠʟ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʤʝʪʴ ʚʥʫʪʨʝʥʥʶʶ 

ʦʪʜʝʣʢʫ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʠʥʞʝʥʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʦʪʦʧʣʝʥʠʷ, ʧʨʠʙʦʨʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʫʯʝʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʊʠʧʦʚʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʘʣʦʵʪʘʞʥʳʝ ʠ ʤʘʣʦʵʪʘʞʥʳʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʜʦʤʘ ʧʣʦʱʘʜʴʶ ʦʪ 54 ʜʦ 250 ʢʚ ʤ,  ʙʫʜʫʪ ʠʤʝʪʴ ʤʠʥʠʤʘʣʴʥʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʅɽʆʇʆʈ ʩ ʥʘʥʦʧʨʠʩʘʜʢʘʤʠ ʛʨʘʬʠʪʘ (ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʮʝʨʥʘ BASF), ʪʝʧʣʦʚʳʝ 

ʥʘʩʦʩʳ ʠ ʦʪʦʧʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʠ ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʤʧʘʥʠʡ ʧʦʣʫʯʠʚʰʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʪ çʈʦʩʩʠʡʩʢʦʡ ʢʦʨʧʦʨʘʮʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡè. 

ʂʦʥʮʝʧʮʠʷ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʧʨʦʝʢʪ ʜʦʤʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʤʝʮʢʠʤ 

ʠʥʩʪʠʪʫʪʦʤ Passive Houses. ʇʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʪʝʧʣʦʧʦʪʝʨʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʯʣʝʥʦʚ çʅʘʮʠʦʥʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ɸʆ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ (ʅɸʕɺʀ). 

ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʧʨʦʩʘ ʩʦ ʩʪʦʨʦʥʳ 

ʢʣʠʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʦʩʥʘʱʝʥʠʷ ʜʦʤʘ ʪʠʧʦʚʦʛʦ: 

- ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʜʦʤʘ çʉʪʘʥʜʘʨʪè ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ; 

- ʄʦʜʝʣʴ çʕʢʦʥʦʤè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ: ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʫʪʝʧʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʫʪʝʧʣʠʪʝʣʷ ʅɽʆʇʆʈ ʩ ʥʘʥʦʧʨʠʩʘʜʢʘʤʠ 

ʛʨʘʬʠʪʘ, ʫʣʫʯʰʝʥʠʷ ʜʚʫʭʢʦʥʪʫʨʥʦʛʦ ʛʘʟʦʚʦʛʦ ʢʦʪʣʘ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʣʘʤʧʘʤʠ; 

- ʄʦʜʝʣʴ çɹʠʟʥʝʩè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ: ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʫʪʝʧʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʫʪʝʧʣʠʪʝʣʷ ʅɽʆʇʆʈ ʩ ʥʘʥʦʧʨʠʩʘʜʢʘʤʠ 

ʛʨʘʬʠʪʘ, ʫʣʫʯʰʝʥʠʷ ʜʚʫʭʢʦʥʪʫʨʥʦʛʦ ʛʘʟʦʚʦʛʦ ʢʦʪʣʘ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʣʘʤʧʘʤʠ ʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ: ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʠ 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ. 

ʇʦʢʫʧʘʪʝʣʶ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʘ ʦʧʮʠʷ ʧʨʠʦʙʨʝʪʘʪʴ ʧʨʦʩʪʦʡ ʜʦʤ ʠʣʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʣʠʟʠʥʛ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʚʩʝ ʪʨʠ ʤʦʜʝʣʠ, ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʳ ʪʨʝʙʦʚʘʥʠʷ ʉʅʠʇ 23-02-2003 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʟ 4000 ʜʦʤʦʚ ʪʨʝʪʴʷ ʯʘʩʪʴ ʙʫʜʫʪ ʩ ʪʠʧʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, 

ʪʨʝʪʴ ʩ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʜʝʣʠ çʕʢʦʥʦʤè ʠ ʪʨʝʪʴ ʩ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʜʝʣʠ çɹʠʟʥʝʩè. ʕɻʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʩʧʦʨʪʘ ʥʘ 

ʪʨʠ ʤʦʜʝʣʠ ʜʦʤʦʚ  ʚʳʧʦʣʥʝʥʳ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʢʦʨʧʦʨʘʮʠʠ çʌʦʥʜ ʩʦʜʝʡʩʪʚʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ɾʂʍè. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʘʩʩʯʠʪʘʥʥʳʭ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʩʧʦʨʪʘʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʜʦʤʝ ʄʦʜʝʣʠ çʕʢʦʥʦʤè 

ʧʫʪʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʪʝʧʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʅɽʆʇʆʈ ʩ ʥʘʥʦʧʨʠʩʘʜʢʘʤʠ ʛʨʘʬʠʪʘ, ʧʨʠʤʝʥʝʥʠʝ ʜʚʫʭʢʦʥʪʫʨʥʦʛʦ ʛʘʟʦʚʦʛʦ ʢʦʪʣʘ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʛʦʜʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʙʨʦʩʫ ʉʆ 2 ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ 45%, ʛʦʜʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʧʣʠʚʘ ʥʘ 61%, 

ʫʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʘ ʥʘ 34%, ʧʨʠ ʵʪʦʤ ʛʦʜʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʧʣʘʪʝʞʝʡ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 42%.  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʜʦʤʝ ʄʦʜʝʣʠ çɹʠʟʥʝʩè ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʧʨʠʚʝʜʝʥʥʳʤ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ʵʥʝʨʛʠʠ: ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʧʦʟʚʦʣʠʣʦ ʚʦʦʙʱʝ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ ʛʘʟʘ ʠ ʩʥʠʟʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʙʨʦʩ ʉʆ 2 

ʚ ʘʪʤʦʩʬʝʨʫ, ʧʨʠ ʵʪʦʤ ʛʦʜʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʜʝʩʷʪʴ 

ʨʘʟ - ʜʦ 9% ʦʪ ʙʘʟʦʚʦʡ ʩʪʦʠʤʦʩʪʠ.   

ʈʘʩʯʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʳʭ ʜʦʤʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢʦ ʚʩʝʤʫ ʧʦʩʝʣʢʫ çʕʢʦɼʦʣʴʝè. ʂʘʢ 

ʤʳ ʫʞʝ ʦʪʤʝʯʘʣʠ ʨʘʥʝʝ, ʝʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʚ ʧʦʩʝʣʢʝ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʦ ʪʨʝʪʴ ʩʪʘʥʜʘʨʪʥʳʭ 

ʜʦʤʦʚ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʉʅʠʇʘ, ʪʨʝʪʴ ʜʦʤʦʚ ʤʦʜʝʣʠ çʕʢʦʥʦʤè ʠ ʪʨʝʪʴ ʜʦʤʦʚ ʤʦʜʝʣʠ çɹʠʟʥʝʩè, ʪʦ ʤʦʞʥʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʦʜʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʚʝʜʝʥʥʳʭ ʤʥʨʦʧʨʠʷʪʠʡ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʭ ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʫʤʤʘʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʚʩʝʤʠ ʞʠʪʝʣʷʤʠ ʧʦʩʝʣʢʘ çʕʢʦɼʦʣʴʝè 

-  ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʥʘ  58 158 ʪʳʩ ʤ
3 
/ʛʦʜ; 

- ʚʳʙʨʦʩʦʚ ʉʆ2 ʥʘ 110 500 ʪ/ʛʦʜ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ  

(1 ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʛʝʥʝʨʠʨʫʝʪ 1,9 ʢʛ ʉʆ2) 

- ʧʦʪʨʝʙʣʝʥʠʷ ʫ.ʪ.  ʥʘ 13 000 ʪ/ʛʦʜ; 

- ʫʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʘ ʥʘ 132 172 ɺʪ/ʤ2
/ʛʦʜ; 

- ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʳʨʘʙʦʪʢʝ  ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʘʣʴʪʝʨʥʘʪ ʠʩʪʦʯʥʠʢʘʤʠ  5694 

ʄɺʪĿʯ/ʛʦʜ 

- ʵʢʦʥʦʤʠʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʥʘ 135  952 730  ʨʫʙ/ʛʦʜ 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʳʭ ʟʜʘʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʣʝʜʫʶʱʠʭ ʩʠʩʪʝʤʘʭ: 

ʉʠʩʪʝʤʘʭ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʦʛʨʘʞʜʝʥʠʡ ʟʜʘʥʠʡ - ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʚʳʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ  ʅʝʦʧʦʨ
È
 (ʧʨʦʠʟʚʦʜʩʪʚʘ ɿɸʆ çʄʦʩʩʪʨʦʡ 31è). ʉʳʨʴʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʝʦʧʦʨʘ
È
  ʥʝʜʘʚʥʦ ʨʘʟʨʘʙʦʪʘʥʦ ʢʦʥʮʝʨʥʦʤ BASF. ʆʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ 

ʠʤʝʶʱʠʝ ʬʦʨʤʫ ʞʝʤʯʫʞʠʥ ʯʝʨʥʳʝ ʯʘʩʪʠʮʳ ʩ ʥʘʥʦʧʨʠʩʘʜʢʘʤʠ ʛʨʘʬʠʪʘ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʩʝʨʝʙʨʷʥʦ-ʩʝʨʳʡ ʧʝʥʦʧʣʘʩʪ. ʅʝʦʧʦʨ
È
 ʠʤʝʝʪ ʥʘ 20% ʣʫʯʰʠʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʯʝʤ ʦʙʳʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʚʩʧʝʥʝʥʥʦʛʦ ʧʦʣʠʩʪʠʨʦʣʘ. 

ʉʠʩʪʝʤʘʭ ʧʦʜʦʛʨʝʚʘ ʚʦʜʳ ʥʘ ʥʫʞʜʳ ɻɺʉ - ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʧʘʥʠʡ Perkins 

Eastman (ʉʐɸ), Korda (ʉʐɸ) ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʠʥʞʝʥʝʨʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ:  

- ʥʘʩʦʩʥʦ - ʩʤʝʩʠʪʝʣʴʥʳʝ ʫʟʣʳ ʠ ʪʨʫʙʦʧʨʦʚʦʜʳ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠʟ 

ʤʝʪʘʣʣʦʧʣʘʩʪʠʢʦʚʳʭ ʪʨʫʙ ʬʠʨʤʳ çValtecè (ʀʪʘʣʠʷ); 

- ʘʣʶʤʠʥʠʝʚʳʝ ʩʝʢʮʠʦʥʥʳʝ ʨʘʜʠʘʪʦʨʳ GLOBAL ISEO (ʀʪʘʣʠʷ) ʩ 

ʪʝʨʤʦʩʪʘʪʠʯʝʩʢʠʤʠ ʢʣʘʧʘʥʘʤʠ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʪʝʧʣʦʦʪʜʘʯʫ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʪʨʫʙʘʭ ʢ 

ʨʘʜʠʘʪʦʨʘʤ;  

- ʛʘʟʦʚʳʝ ʜʚʫʭʢʦʥʪʫʨʥʳʝ ʢʦʪʣʳ ʬʠʨʤʳ çIMMERGASè (ʀʪʘʣʠʷ) ʩ ʂʇɼ 99%. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʪʠʭ ʫʥʠʢʘʣʴʥʳʭ ʢʦʪʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ISO 9001, ʝʞʝʛʦʜʥʦ ʧʨʦʚʝʨʷʝʤʦʡ ʬʠʨʤʦʡ çBureau 

Veritas Quality Internationalè. ɼʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʦʤʦʚ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʢʘ ʜʚʫʭʢʦʥʪʫʨʥʦʛʦ ʢʦʪʣʘ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʢʘʢ ʦʪʦʧʣʝʥʠʝ, ʪʘʢ ʠ ʥʫʞʜʳ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ.  

ʉʠʩʪʝʤʘʭ ʦʩʚʝʱʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30% ʦʪ ʦʙʱʝʛʦ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʜʦʤʝ, ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʠʪʴ ʥʘ ʧʣʘʪʝʞʘʭ ʟʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ɼʦʩʪʠʛʥʫʪʴ ʵʪʦʛʦ ʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʣʘʤʧ. 

ʅʘʠʙʦʣʴʰʫʶ ʵʢʦʥʦʤʠʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʝʪʦʜʠʦʜʳ. ɺ ʜʦʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʘʤʧʳ. ʉʚʝʪʦʜʠʦʜʳ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʩʨʦʢ ʩʣʫʞʙʳ ʠ ʧʦʪʨʝʙʣʷʶʪ 

ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʝʤ ʜʨʫʛʠʝ ʪʠʧʳ ʣʘʤʧ.  

ʉʠʩʪʝʤʘʭ ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ. ɺ ʷʩʥʫʶ 

ʧʦʛʦʜʫ ʥʘ 1ʤĮ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʧʘʜʘʝʪ 1000 ɺʘʪʪ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ 
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ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩ ʧʦʤʦʱʴʶ ʪʦʥʢʦʧʣʝʥʦʯʥʳʭ ʬʦʪʦʵʣʝʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ. ʂʇɼ ʪʘʢʠʭ ʜʦʭʦʜʠʪ ʜʦ 24%. ʉʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥ, ʧʦʤʠʤʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʪʝʤʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʣʠʤʝʨʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʛʝʨʤʝʪʠʢʦʤ ʜʣʷ ʧʣʘʩʪʠʥ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʝʟ 

ʚʠʜʠʤʳʭ ʫʭʫʜʰʝʥʠʡ (ʜʦ 20%), ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʙʦʣʝʝ 25 ʣʝʪ. ɺ 

ʧʨʦʝʢʪʝ çʕʢʦɼʦʣʴʝè ʠʩʧʦʣʴʟʫʶʪʩʷ ʉʦʣʥʝʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʜʦʤʘ. 

ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʙʦʪʳ ʜʦʤʘʰʥʠʭ ʙʳʪʦʚʳʭ ʵʣʝʢʪʨʦʧʨʠʙʦʨʦʚ ʠ ʭʦʣʦʜʠʣʴʥʠʢʘ. ɺ ʜʦʤʝ 

ʂɸʄɸ  ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 10 ʧʘʥʝʣʝʡ ʪʘʢʦʛʦ ʪʠʧʘ.                                   

ɺ ʧʘʩʤʫʨʥʫʶ ʠ ʚʝʪʨʝʥʥʫʶ ʧʦʛʦʜʫ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʝ  ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨ  ʤʦʱʥʦʩʪʴʶ ʜʦ 2,5 ʢɺʪ. ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ .ɺʝʪʨʦʢʦʣʝʩʦ ʧʨʝʦʙʨʘʟʫʝʪ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ ʛʣʘʚʥʦʛʦ ʚʘʣʘ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ, 

ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ.  

ɺ ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʬʦʨʫʤʘ ʧʦ ʥʝʜʚʠʞʠʤʦʩʪʠ PROEstate 

ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ PROEstate 2010 ʯʣʝʥʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʞʶʨʠ ʧʦʜʚʝʜʝʥʳ ʠʪʦʛʠ 

ʇʝʨʚʦʛʦ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʢʦʥʢʫʨʩʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʜʝʚʝʣʦʧʤʝʥʪʫ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ Green Awards. ʆʨʛʘʥʠʟʘʪʦʨʦʤ ʢʦʥʢʫʨʩʘ ʷʚʣʷʣʘʩʴ ɻʠʣʴʜʠʷ 

ʫʧʨʘʚʣʷʶʱʠʭ ʠ ʜʝʚʝʣʦʧʝʨʦʚ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʤʠʥʠʩʪʝʨʩʪʚʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʂʦʥʢʫʨʩ ʧʨʦʚʦʜʠʣʩʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ˉ 261 

çʆʙ  ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠè, ʦʙʦʟʥʘʯʠʚʰʝʛʦ 

ʚʳʩʦʢʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʵʢʦʣʦʛʠʯʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʄʝʨʦʧʨʠʷʪʠʝ ʙʚʣʦ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʘʥʦ ʨʦʩʩʠʡʩʢʠʤʠ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʥʦʛʦ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʉʠʩʪʝʤʘ 

ʢʦʥʢʫʨʩʥʦʡ ʦʮʝʥʢʠ ʙʳʣʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʝʢʪʦʚ ʚ ʩʪʘʜʠʠ ʨʝʘʣʠʟʘʮʠʠ, ʣʠʙʦ ʚ 

ʩʪʘʜʠʠ ʛʦʪʦʚʦʡ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʝʜʫʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʥʝʜʚʠʞʠʤʦʩʪʠ BREEAM, LEED, DGNB. 

ʉ ʧʨʠʚʝʪʩʪʚʝʥʥʳʤ ʩʣʦʚʦʤ ʢ ʛʦʩʪʷʤ ʠ ʫʯʘʩʪʥʠʢʘʤ ʂʦʥʢʫʨʩʘ ʚʳʩʪʫʧʠʣ ʈʦʙʝʨʪ 

ʋʦʪʩʦʥ, ʦʩʥʦʚʘʪʝʣʴ LEED (The Leadership in Energy and Environmental Design), ʦʜʥʦʛʦ ʠʟ 

ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʇʦ ʩʣʦʚʘʤ 

ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ɻʂ çʆʣʠʤʧʩʪʨʦʡè ʃʴʚʘ 

ɸʚʝʨʙʫʭʘ, ʫʯʘʩʪʥʠʢʠ ʧʨʝʤʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʦʤʠʥʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʇʦʙʝʜʠʪʝʣʷʤʠ ʢʦʥʢʫʨʩʘ Green Awards 2010 ʩʪʘʣʠ: ʚ ʥʦʤʠʥʘʮʠʠ çʄʘʣʦʵʪʘʞʥʦʝ 

ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè - ʧʦʩʝʣʦʢ çʕʢʦɼʦʣʴʝè ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʤʧʘʥʠʠ 

çʕʢʦɼʦʣʴʝè. ʇʨʝʤʠʶ ʚʨʫʯʘʣ ʦʩʥʦʚʘʪʝʣʴ ʩʪʘʥʜʘʨʪʘ LEED ʈʦʙʝʨʪ ʋʦʪʩʦʥ . 

ɺ ʥʦʤʠʥʘʮʠʠ çʄʥʦʛʦʵʪʘʞʥʦʝ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè - ʧʦʙʝʜʠʪʝʣʝʤ ʩʪʘʣ 

ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ çʐʚʝʜʩʢʘʷ ʢʨʦʥʘè ʢʦʤʧʘʥʠʠ NCC, ʚʪʦʨʦʝ ʤʝʩʪʦ ʟʘʥʷʣʘ ʢʦʤʧʘʥʠʷ 

çʈʝʥʦʚʘ ʉʪʨʦʡ ʛʨʫʧʧè ʩ ʢʚʘʨʪʘʣʦʤ çɸʢʘʜʝʤʠʯʝʩʢʠʡè, ʚ ʥʦʤʠʥʘʮʠʠ çʆʬʠʩʥʘʷ 

ʥʝʜʚʠʞʠʤʦʩʪʴè ʟʜʘʥʠʝ ɺʩʝʤʠʨʥʦʛʦ ʌʦʥʜʘ ʇʨʠʨʦʜʳ ʢʦʤʧʘʥʠʠ ʇʨʦʤʘ ʀʩʪʝʡʪ, ʚ 

ʥʦʤʠʥʘʮʠʠ çʆʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳè ɹʘʰʥʷ ɿʝʣʝʥʦʡ ɺʦʣʥʳ ʢʦʤʧʘʥʠʠ 

ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʤʘʩʪʝʨʩʢʘʷ ʎʳʮʠʥʘ.  

ʇʦʙʝʜʠʪʝʣʠ ʢʦʥʢʫʨʩʘ ʧʦʣʫʯʠʣʠ ʟʦʣʦʪʳʝ ʩʝʨʪʠʬʠʢʘʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʣʝʜʫʶʱʠʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ:  

ʉʪʘʥʜʘʨʪ LEED - çʈʫʢʦʚʦʜʩʪʚʦ ʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʤ ʠ ʵʢʦʣʦʛʠʯʥʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠè - ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʦʮʝʥʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ. ʉʠʩʪʝʤʘ LEED ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ ʚ 

ʉʐɸ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʝʨʪʠʬʠʢʘʮʠʶ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʫʨʦʚʥʷʤ: 

çʉʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʡè - 40..49, çʉʝʨʝʙʨʷʥʳʡè - 50..59, çɿʦʣʦʪʦʡè  60..79, 

ʅʘʣʠʯʠʝ ʩʝʨʪʠʬʠʢʘʪʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʯʘʩʪʥʠʢʘʤ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ 
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ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʨʝʧʫʪʘʮʠʶ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ɿʝʣʝʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʩʠʩʪʝʤʳ ʨʘʟʙʠʪʳ ʥʘ ʰʝʩʪʴ ʨʘʟʜʝʣʦʚ: ʊʝʨʨʠʪʦʨʠʷ ʧʦʜ 

ʟʘʩʪʨʦʡʢʫ, ʕʥʝʨʛʠʷ ʠ ɸʪʤʦʩʬʝʨʘ, ɺʦʜʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʄʘʪʝʨʠʘʣʳ ʠ ʈʝʩʫʨʩʳ, ɺʥʫʪʨʝʥʥʝʝ 

ʢʘʯʝʩʪʚʦ ɺʦʟʜʫʭʘ, ʀʥʥʦʚʘʮʠʠ.  

ʉʪʘʥʜʘʨʪ BREEAM - ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ɽʚʨʦʧʝ. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʧʦʟʚʦʣʷʝʪ ʜʝʚʝʣʦʧʝʨʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ 

ʩʝʨʪʠʬʠʢʘʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. ɿʘ ʜʝʩʷʪʴ ʣʝʪ ʧʦ ʤʝʪʦʜʫ BREEAM ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʙʦʣʝʝ 700 000 ʟʜʘʥʠʡ.  

ʉʪʘʥʜʘʨʪ GSBC - ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʝʨʝʜʠʥʝ 2000-ʭ ʥʝʤʝʮʢʠʤ ʩʦʚʝʪʦʤ ʧʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ (DGNB), ʆʥ ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ 

ʢʫʣʴʪʫʨʥʳʝ ʠ ʛʫʤʘʥʠʪʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ɿʘʢʘʥʯʠʚʘʷ ʩʪʘʪʴʶ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ ï ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ 

ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʮʝʣʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʘʣʦʵʪʘʞʥʦʛʦ ʧʦʩʝʣʢʘ 

ʵʢʦʥʦʤ-ʢʣʘʩʩʘ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʠʣʦ ʥʘ ʧʨʘʢʪʠʢʝ ʩʜʝʣʘʪʴ ʞʠʣʴʝ 

ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʳʤ ʧʦ ʮʝʥʝ - ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʢ ʞʠʣʴʶ ʵʢʦʥʦʤ ʢʣʘʩʩʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʥʦʚʳʝ 

ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʙʶʜʞʝʪ. ɺʥʠʤʘʥʠʝ 

ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʧʦʩʝʱʝʥʠʝ ʧʣʦʱʘʜʢʠ çʕʢʦɼʦʣʴʝè 

ʇʦʣʥʦʤʦʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʚ ʇʌʆ ɻʨʠʛʦʨʠʝʤ ɸʣʝʢʩʝʝʚʠʯʝʤ ʈʘʧʦʪʦʡ, 

ɻʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʌʦʥʜʘ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʂʦʥʩʪʘʥʪʠʥʦʤ ɻʝʦʨʛʠʝʚʠʯʝʤ ʎʳʮʠʥʳʤ, ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʨʝʛʠʦʥʦʚ ʇʌʆ ʧʦʟʚʦʣʠʣʦ ʢʦʤʧʘʥʠʠ çʕʢʦʜʦʣʴʝè ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʜʝʣʠ ɻʏʇ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ.  

 

 

ʆʮʝʥʢʘ ʛʝʨʤʝʪʠʯʥʦʩʪʠ  ʦʛʨʘʞʜʘʶʱʠʭ  

ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ɹʦʯʘʨʥʠʢʦʚ ɸ.ʉ. 

ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ  ʦʮʝʥʝʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʠ  ʦʛʨʘʞʜʘʶʱʠʭ  ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʮʝʥʢʘ, ʛʝʨʤʝʪʠʯʥʦʩʪʴ, ʦʛʨʘʞʜʘʶʱʠʝ  ʢʦʥʩʪʨʫʢʮʠʠ,ʟʘʱʠʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ 

ɼʣʷ ʟʘʱʠʪʳ ʨʘʙʦʪʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʏʉ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʠʭ ʠ  

ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ  ʠʟʣʫʯʝʥʠʡ ʨʘʟʥʦʛʦ ʨʦʜʘ ʥʘ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ɻʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ 

(ʟʘɦʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ). ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ  ʟʘʱʠʪʥʳʤ 

ʩʦʦʨʫʞʝʥʠʷʤ, ʷʚʣʷʶʪʩʷ: ʦʙʝʩʧʝʯʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʩʯʝʪʥʳʭ ʥʘʛʨʫʟʦʢ.  

ɻʝʨʤʝʪʠʯʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ 

[1]. ʇʨʠ ʵʪʦʤ ʟʘ ʧʘʨʘʤʝʪʨ ʦʮʝʥʢʠ ʧʨʠʥʷʪ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [2]: 
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); V ï ʦʙʲʝʤ 

ʬʠʣʴʪʨʫʝʤʦʛʦ ʯʝʨʝʟ ʤʘʪʝʨʠʘʣ ʚʦʟʜʫʭʘ, 3ì ; ŭ ï ʪʦʣʱʠʥʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʤ; ɸ ï ʧʣʦʱʘʜʴ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʨʦʭʦʜʠʪ ʧʦʪʦʢ ʬʠʣʴʪʨʫʝʤʦʛʦ ʚʦʟʜʫʭʘ, 2ì ; t -  ʚʨʝʤʷ 

ʬʠʣʴʪʨʘʮʠʠ, ʯ; ȹp ï ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʚʘʢʫʫʤ-ʢʘʤʝʨʳ, ʜʘʇʘ (ʤʤ  ʚʦʜ. ʩʪ. 

ʠʣʠ 
2ʤ

ʢʛʩ
). 

ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʵʣʝʤʝʥʪʦʚ 

ʦʛʨʘʞʜʘʶʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ  ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ: ʤʠʢʨʦʤʘʥʦʤʝʪʨʘ, ʛʘʟʦʩʯʝʪʯʠʢʘ, 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʧʦʨʘ ʠʣʠ ʨʘʟʨʷʞʝʥʠʷ ʚʦʟʜʫʭʘ (ʚʝʥʪʠʣʷʪʦʨʘ)  ʠ  ʚʘʢʫʫʤ-

ʢʘʤʝʨʳ (ʨʠʩ.1). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʧʨʠʙʦʨʦʚ ʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ: 

1 ï ʚʝʥʪʠʣʷʪʦʨ; 2 ï ʛʘʟʦʩʯʝʪʯʠʢ (ɻʉɹ-400); 3 ï ʦʛʨʘʞʜʘʶʱʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ; 4 ï ʚʘʢʫʫʤ-ʢʘʤʝʨʘ; 5 ï ʤʠʢʨʦʤʘʥʦʤʝʪʨ (ʄʄʅ-250) 

ɺʘʢʫʫʤ-ʢʘʤʝʨʘ ʧʣʦʪʥʦ ʧʨʠʞʠʤʘʝʪʩʷ  ʢ ʤʝʩʪʫ ʫʩʪʘʥʦʚʢʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʰʪʘʥʛʘʤʠ. 

ɼʦ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ  ʚʘʢʫʫʤ-ʢʘʤʝʨʳ. ɼʣʷ ʵʪʦʛʦ ʧʦ  ʧʝʨʠʤʝʪʨʫ ʝʝ ʢʦʥʪʘʢʪʘ ʩ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʦʥʘ ʩʤʘʟʳʚʘʝʪʩʷ ʤʳʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʠ ʚ ʥʝʡ ʩʦʟʜʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ 

ʜʘʚʣʝʥʠʝ  15-20 ʜʘʇʘ (150-200 ʤʤ ʚʦʜ. ʩʪ.). ɽʩʣʠ ʦʪʩʫʪʩʪʚʫʶʪ ʤʳʣʴʥʳʝ ʧʫʟʳʨʠ, ʪʦ 

ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨʳ ʜʦʩʪʘʪʦʯʥʘʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʘʢʫʫʤ-ʢʘʤʝʨʘ ʩʦʟʜʘʝʪ ʚ ʤʘʩʩʠʚʝ ʙʝʪʦʥʘ ʩʣʦʞʥʳʡ 

ʧʦʪʦʢ ʬʠʣʴʪʨʫʝʤʦʛʦ ʚʦʟʜʫʭʘ, ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʚʩʶ ʪʦʣʱʠʥʫ   

ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʫʭʦʜʠʪ ʚ ʤʘʩʩʠʚ ʙʝʪʦʥʘ ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʧʦʨʳ ʠ ʪʨʝʱʠʥʳ. ʇʦ ʫʢʘʟʘʥʥʦʡ 

ʧʨʠʯʠʥʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʫʯʘʶʪ ʟʘʚʳʰʝʥʥʳʡ ʨʘʩʯʝʪʥʳʡ  ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʜʥʦʤʝʨʥʦʛʦ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ 

ʯʝʨʝʟ ʚʩʶ ʪʦʣʱʠʥʫ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʠʯʝʤ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʩʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʚʘʢʫʫʤ-ʢʘʤʝʨʳ ʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʦʣʱʠʥʳ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʄʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʫʪʦʯʥʝʥʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʚʘʢʫʫʤ-ʢʘʤʝʨʳ ʧʨʦʩʪʦʛʦ ʦʯʝʨʪʘʥʠʷ ʩ ʫʯʝʪʦʤ 

ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ g  ʜʣʷ ʬʦʨʤʫʣʳ (1). ʇʨʠ ʵʪʦʤ ʫ ʚʘʢʫʫʤ-ʢʘʤʝʨʳ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʜʣʠʥʘ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʰʠʨʠʥʫ ʚ ʜʚʘ ʨʘʟʘ ʠ ʙʦʣʝʝ,  ʧʨʠ 

ʦʪʥʦʰʝʥʠʠ ʝʝ ʰʠʨʠʥʳ ʢ ʪʦʣʱʠʥʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʜʦ 0,5. ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ g,  ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ  ʜʣʷ ʚʘʢʫʫʤ-ʢʘʤʝʨ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʦʯʝʨʪʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ.2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ g ʦʪ 

ʚʝʣʠʯʠʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʠ ʪʦʣʱʠʥʳ ʢʦʥʩʪʨʫʢʮʠʠ 

 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʘʩʯʝʪʥʘʷ ʬʦʨʤʫʣʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʙʫʜʝʪ 

ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

                                                   
V

k
At p

dg
=
D

    ,                                                      (2) 

ʇʨʠ ʵʪʦʤ ʜʣʠʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ, 

ʧʘʨʘʣʣʝʣʴʥʦʤʫ ʥʘʠʤʝʥʴʰʝʤʫ ʨʘʟʤʝʨʫ (ʰʠʨʠʥʝ) ʚʘʢʫʫʤ-ʢʘʤʝʨʳ.   

ɺ ʪʘʙʣʠʮʝ   ʧʨʠʚʝʜʝʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʝ. 

ʊʘʙʣʠʮʘ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʦʛʨʘʞʜʘʶʱʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʠʭ ʪʦʣʱʠʥʝ, ʤ 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, 

ʜʘʇʘʤʯ

ʤʤ

ÖÖ

Ö
2

3

 

0,1 ʠ ʤʝʥʝʝ 3,0 Ā 10
-3 

0,11 é 0,20 2,5 Ā 10
-3

 

0,21 é 0,40 2,0 Ā 10
-3

 

0,41 é 0,60 1,5 Ā 10
-3

 

ɹʦʣʝʝ  0,60 1,0 Ā 10
-3

 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ. 

1.  ɺʉʅ 166-91/ʄʆ ʉʉʉʈ. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʛʝʨʤʝʪʠʟʘʮʠʠ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. - ʄ.: ʄʆ , 1992. - 69 ʩ.            

2.  ʆʙʲʝʜʢʦʚ ɺ.ɸ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʬʠʟʠʢʝ/ ɺ.ɸ ʆʙʲʝʜʢʦʚ, 

ɸ.ʂ.ʉʦʣʦʚʴʝʚ, ɸ.ʃ. ʂʦʥʜʨʘʪʝʥʢʦʚ. - ʄ.: ɺʳʩʰ. ʰʢ.,1979.- ʉ.64 - 69. 
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ʉʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ɹʦʯʘʨʥʠʢʦʚ ɸ.ʉ. 

ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ,ʯʪʦ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠʟ ʵʪʠʭ  ʢʦʥʩʪʨʫʢʮʠʡ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: cʪʘʣʝʬʠʙʨʦʙʝʪʦʥʳ ,ʪʦʥʢʦʩʪʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʘʣʦʵʪʘʞʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

ɺ ʩʚʷʟʠ ʩ ʦʩʣʘʙʣʝʥʠʝʤ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʤʦʥʦʣʠʪʥʦʛʦ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʝʜʫʱʠʝ ʥʘʫʯʥʳʝ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʜʫʪ ʘʢʪʠʚʥʳʡ 

ʧʦʠʩʢ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʝʩʲʝʤʥʳʭ ʦʧʘʣʫʙʦʢ. ʅʘ 

ʥʘʰ ʚʟʛʣʷʜ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠʟ ʪʦʥʢʦʩʪʝʥʥʳʭ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɺ ʦʙʣʘʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠʟʚʝʩʪʥʳ ʜʚʘ 

ʩʧʦʩʦʙʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʥʢʦʩʪʝʥʥʳʭ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʩʲʝʤʥʦʡ 

ʦʧʘʣʫʙʢʠ: 

- ʧʝʨʚʳʡ ʩʧʦʩʦʙ ï ʨʝʙʨʠʩʪʳʝ ʧʘʥʝʣʠ ʦʧʘʣʫʙʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʩʧʦʩʦʙʦʤ ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʙʝʪʦʥʥʦʡ (ʧʝʩʢʦʙʝʪʦʥʥʦʡ) ʩʤʝʩʠ ʠ 

ʦʪʨʝʟʢʦʚ ʩʪʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʠʙʨʦʬʦʨʤʦʚʘʥʠʝʤ [1]; 

- ʚʪʦʨʦʡ ʩʧʦʩʦʙ ï ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʩʧʦʩʦʙʦʤ 

ʨʘʟʜʝʣʴʥʦʡ ʫʢʣʘʜʢʠ ʢʦʤʧʦʥʝʥʪʦʚ [2,3,4]. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʝʨʚʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʦʪʢʦʡ ʬʠʙʨʳ ʠʟ 

ʩʪʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʫ ʢʦʪʦʨʦʡ ʜʣʠʥʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʜʠʘʤʝʪʨ ʙʦʣʝʝ ʚ 100 ʨʘʟ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ  

ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʘʢʘʷ ʬʠʙʨʘ ʥʝ ʨʘʟʨʳʚʘʝʪʩʷ, ʘ ʚʳʜʝʨʛʠʚʘʝʪʩʷ ʠʟ 

ʧʝʩʢʦʙʝʪʦʥʥʦʡ ʤʘʪʨʠʮʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠ ʪʦʣʱʠʥʘ ʧʣʠʪ ʥʝʩʲʝʤʥʦʡ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʦʡ ʦʧʘʣʫʙʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 23-25 ʤʤ. 

ɺ    ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ  26  ʎʅʀʀ ʄʆ ʈʌ (ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛ) 

ʩʦʚʤʝʩʪʥʦ c ʃʠʧʝʮʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʦʪʨʘʙʦʪʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʥʢʦʩʪʝʥʥʳʭ ʩʪʘʣʝʬʠʙʨʦʙʝ-ʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʉʌɹʂ) 

ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʩʧʦʩʦʙʦʤ ʨʘʟʜʝʣʴʥʦʡ ʫʢʣʘʜʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦ ʧʘʪʝʥʪʫ ʈʌ ˉ 

1728432 (ʘʚʪʦʨʳ ï ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɹʦʯʘʨʥʠʢʦʚ ɸ.ʉ. , ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ɼʝʥʠʩʦʚ 

ɸ.ʄ., ʍʣʦʧʦʪʦʚ ʈ.ɻ. ʠ ʜʨ.) [2,3,4]. ʉʫʱʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʉʌɹʂ ʧʦ 

ʫʢʘʟʘʥʥʦʤʫ ʩʧʦʩʦʙʫ ʠ ʪʦʥʢʦʩʪʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʩʲʝʤʥʦʡ ʬʠʙʨʦʙʝʪʦʥʥʦʡ ʦʧʘʣʫʙʢʠ (ʩ 

ʪʦʣʱʠʥʦʡ ʧʦʣʦʢ 10 é12 ʤʤ) ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 1. 

ʊʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʦʥʢʦʩʪʝʥʥʳʭ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ 

ʚʪʦʨʦʤʫ ʚʘʨʠʘʥʪʫ (ʩʧʦʩʦʙʦʤ ʨʘʟʜʝʣʴʥʦʡ ʫʢʣʘʜʢʠ ʢʦʤʧʦʥʝʥʪʦʚ) ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ 

ʙʦʣʝʝ ʜʣʠʥʥʫʶ ʬʠʙʨʫ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ 120-180 ʠ ʙʦʣʝʝ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʢʦʪʦʨʦʡ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʫʞʝ ʥʝ ʚʳʜʝʨʛʠʚʘʝʪʩʷ, ʘ ʨʚʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʧʨʦʯʥʦʩʪʴ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʠʟʛʠʙ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠʤʝʨʥʦ 

ʚʜʚʦʝ, ʫʣʫʯʰʘʶʪʩʷ ʜʨʫʛʠʝ ʝʛʦ ʩʚʦʡʩʪʚʘ (ʪʘʙʣ. 2). 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ 

ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠʟ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʧʦʩʦʙ ʨʘʟʜʝʣʴʥʦʡ ʫʢʣʘʜʢʠ 

ʧʦʟʚʦʣʷʝʪ: 
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- ʠʟʛʦʪʘʚʣʠʚʘʪʴ  ʪʦʥʢʦʩʪʝʥʥʳʝ  ʢʦʥʩʪʨʫʢʮʠʠ  ʩ  ʪʦʣʱʠʥʦʡ  ʧʦʣʦʢ  10-12 ʤʤ 

(ʪʦʣʱʠʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʪʦʡ ʞʝ ʧʨʦʯʥʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ 

ʩʧʦʩʦʙʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 23-25 ʤʤ [1,2,3,4]); 

- ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʠʪ ʦʧʘʣʫʙʢʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʙʨʳ ʧʦ ʦʙʲʝʤʫ 

ʢʦʥʩʪʨʫʢʮʠʠ; 

- ʧʨʠ ʫʢʘʟʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʦʝ ʩʮʝʧʣʝʥʠʝ 

ʧʘʥʝʣʝʡ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʩ ʤʘʪʝʨʠʘʣʦʤ ʟʘʧʦʣʥʝʥʠʷ ʟʘ ʩʯʝʪ ʱʝʪʠʥʳ ʠʟ ʬʠʙʨʳ, 

ʦʙʨʘʟʦʚʘʥʥʦʡ ʥʘ ʠʭ ʚʥʫʪʨʝʥʥʠʭ  ʧʦʚʝʨʭʥʦʩʪʷʭ; 

- ʚ ʢʘʯʝʩʪʚʝ ʬʠʙʨʳ   ʤʦʞʝʪ  ʧʨʠʤʝʥʷʪʴʩʷ  ʨʫʙʣʝʥʥʘʷ ʧʨʦʚʦʣʦʢʘ ʠʟ ʦʪʨʘʙʦʪʘʚʰʠʭ 

ʩʚʦʡ ʨʝʩʫʨʩ ʩʪʘʣʴʥʳʭ ʪʨʦʩʦʚ ʠ ʢʘʥʘʪʦʚ ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʪʭʦʜʳ ʦʪ 

ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʱʝʪʦʢ ʩʦ ʩʪʘʣʴʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʜʣʷ ʜʦʨʦʞʥʦ-ʫʙʦʨʦʯʥʳʭ 

ʤʘʰʠʥ ʠ ʜʨʫʛʠʝ ʦʪʭʦʜʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

  ʊʘʙʣʠʮʘ 1 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʢʘʟʘʪʝʣʠ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ 

(1 ʩʧʦʩʦʙ) 

ʨʘʟʜʝʣʴʥʦʡ ʫʢʣʘʜʢʠ 

ʢʦʤʧʦʥʝʥʪʦʚ 

(2 ʩʧʦʩʦʙ - 

ʧʨʝʜʣʘʛʘʝʤʳʡ) 

ʉʦʩʪʘʚ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

(ʎ:ʇ:ɺ:ʧʣʘʩʪʠʬʠʢʘʪʦʨ ʉ-3) 

1:1,5:0,40:0,008 

ɼʠʘʤʝʪʨ ʬʠʙʨʳ, ʤʤ 0,3 é0,5 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʬʘʢʪʦʨ 

(ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʬʠʙʨʳ ʢ ʜʠʘʤʝʪʨʫ) 

80 120 é 200 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʨʤʠʨʦʚʘʥʠʷ ʧʦ ʦʙʲʝʤʫ, 

% 

         2 é4 

ʇʨʠʟʤʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʄʇʘ 50 65 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ, 

ʄʇʘ 

11 24 

ʊʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ (ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʥʘʛʨʫʟʢʝ ʥʘʯʘʣʘ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ) 

1 2 

 

 ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʩʪʝʥ ʠʟ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʘ ʷʚʣʷʶʪʩʷ 

ʨʝʙʨʠʩʪʳʝ ʧʘʥʝʣʠ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʦʜʥʘ ʥʘʧʨʦʪʠʚ ʜʨʫʛʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʨʘʚʥʦʤ 

ʪʦʣʱʠʥʝ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩ. 2). 

 ʌʠʙʨʦʙʝʪʦʥʥʳʝ ʧʘʥʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʥʝʩʲʝʤʥʦʡ ʦʧʘ-

ʣʫʙʢʝ ʙʦʣʪʦʚʳʤʠ ʩʚʷʟʷʤʠ, ʩ ʧʦʤʦʱʴʶ ʛʚʦʟʜʝʡ ʯʝʨʝʟ ʜʝʨʝʚʷʥʥʳʝ ʧʨʦʢʣʘʜʢʠ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʘʥʢʝʨʘʤʠ ʠʟ ʣʝʥʪʦʯʥʦʡ ʧʦʣʦʩʦʚʦʡ ʩʪʘʣʠ.    

ʊʘʙʣʠʮʘ 2 

 

ʇʦʢʘʟʘʪʝʣʠ 

ɺʘʨʠʘʥʪʳ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ 

ʩʦʚʤʝʩʪʥʦʛʦ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ 

(1 ʩʧʦʩʦʙ) 

ʨʘʟʜʝʣʴʥʦʡ ʫʢʣʘʜʢʠ 

ʢʦʤʧʦʥʝʥʪʦʚ 

(2 ʩʧʦʩʦʙ - 

ʧʨʝʜʣʘʛʘʝʤʳʡ) 

ʈʘʟʤʝʨʳ ʧʘʥʝʣʝʡ (ʜʣʠʥʘ ʭ ʰʠʨʠʥʘ ʭ 

ʪʦʣʱʠʥʘ ʧʦʣʢʠ), ʤʤ  

2400ʭ1200ʭ23 2400ʭ1200ʭ12 

ʈʘʟʤʝʨʳ ʩʝʯʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʨʝʙʝʨ 

(ʰʠʨʠʥʘ ʭ  ʚʳʩʦʪʘ), ʤʤ 

60ʭ30 10 ʭ25 

ʄʘʩʩʘ, ʢʛ 137,5 72,5 

ʈʘʩʭʦʜ ʙʝʪʦʥʘ, ʤ
3 

0,055 0,029 
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1 2 3 

ʈʘʩʭʦʜ ʩʪʘʣʴʥʦʡ ʬʠʙʨʳ, ʢʛ 21,59 11,38 

ʈʘʩʭʦʜ ʤʝʪʘʣʣʘ ʥʘ ʘʥʢʝʨʥʳʝ ʧʝʪʣʠ, ʢʛ 1,10 - 

ʊʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ, ʯʝʣ-ʯ 1,52 1,07 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ 

1,58 1,00 

  

                                                        

 

         ʘ 

 

 

  

 

            ʙ   

                                                  

 

         ʚ 

 

 

 

 

 

       

            ʛ         

                                                                                                                                                                                                                                                   

ʈʠʩ.1. ʉʭʝʤʘ ʠʟʛʦʪʦʚʣʝʥʠʷ  ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠʟ 

ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʘ ʩʧʦʩʦʙʦʤ ʨʘʟʜʝʣʴʥʦʡ ʫʢʣʘʜʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʦʧʳʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ: 

ʘ ï ʫʢʣʘʜʢʘ ʩʪʘʣʴʥʦʡ ʬʠʙʨʳ ʚ ʬʦʨʤʫ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʠʙʨʦʢʘʨʢʘʩʘ; ʙ ï ʚʚʦʜ 

ʧʝʩʢʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʬʠʙʨʦʢʘʨʢʘʩ ʠ ʬʦʨʤʫ ʚʠʙʨʦʣʠʪʴʝʤ; ʚ ʠ  ʛ ï ʧʘʥʝʣʠ ʥʝʩʲʝʤʥʦʡ 

ʦʧʘʣʫʙʢʠ ʩʪʝʥ ʚ ʚʠʜʝ ʙʣʦʢʘ (ʚ) ʠ ʨʝʙʨʠʩʪʘʷ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ ʧʝʨʝʢʨʳʪʠʷ 4,5ʭ1,5 

ʤ ʩ ʫʪʝʧʣʠʪʝʣʝʤ ʠʟ ʢʝʨʘʤʟʠʪʦʚʦʛʦ ʛʨʘʚʠʷ (ʛ).  

 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʩʲʝʤʥʦʡ 

ʦʧʘʣʫʙʢʠ ʠʟ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʘ ʩʧʦʩʦʙʦʤ ʨʘʟʜʝʣʴʥʦʡ ʫʢʣʘʜʢʦʡ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 2. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠʟ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʘ ʚ ʤʝʞʜʫʵʪʘʞʥʳʭ 

ʧʝʨʝʢʨʳʪʠʷʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ ʩʝʨʠʠ 101. ʅʦʨʤʘʪʠʚʥʳʝ ʥʘʛʨʫʟʢʠ ʚʳʜʝʨʞʘʣʠ 

ʨʝʙʨʠʩʪʳʝ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ: ʜʣʠʥʘ - 4,5 ʤ, ʰʠʨʠʥʘ ï 1,5ʤ, ʪʦʣʱʠʥʘ ʧʦʣʢʠ 25 ʤʤ, ʩʝʯʝʥʠʝ 

ʧʨʦʜʦʣʴʥʳʭ ʨʝʙʝʨ 140 ʭ 50 ʤʤ. 
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ʈʠʩ.2. ʌʨʘʛʤʝʥʪ ʩʪʝʥ (ʘ) ʠ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʡ 4,5 ʭ 1,5 ʤ (ʙ) ʜʣʷ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  

ʩ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠʟ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʘ 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ 

ʪʨʝʙʫʝʪʩʷ ʥʝʩʣʦʞʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚʳʧʫʩʢʘʝʤʦʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ: ʨʘʩʪʚʦʨʦʩʤʝʩʠʪʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʠʧʘ ʉʆ-46ɸ ʠ 

ʚʠʙʨʦʧʣʦʱʘʜʢʠ ʉʄɾ ï 539.   

ʊʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʝʙʨʠʩʪʳʭ ʧʘʥʝʣʝʡ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʜʣʷ 

ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟ ʩʪʘʣʝʬʠʙʨʦʙʝʪʦʥʘ ʩʧʦʩʦʙʦʤ ʨʘʟʜʝʣʴʥʦʡ 

ʫʢʣʘʜʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦ ʧʘʪʝʥʪʫ ʈʌ ˉ1728432 [4] ʙʳʣʘ ʦʪʨʘʙʦʪʘʥʘ ʚ ʅʀʎ 26 ʎʅʀʀ ʄʆ 

ʈʌ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʧʦ ʪʠʧʦʚʳʤ ʧʨʦʝʢʪʘʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʦʜʥʦʡ ʠʟ ʧʨʦʝʢʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʄʆ ʈʌ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ. 

1. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʦʥʩʪʨʫʢʮʠʷʤ ʦʧʘʣʫʙʦʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʧʘʣʫʙʦʯʥʳʭ ʨʘʙʦʪ /. - ʄ: 

ʉʪʨʦʡʠʟʜʘʪ, 1983. 

2. ɹʦʯʘʨʥʠʢʦʚ ɸ.ʉ. ɼʠʩʧʝʨʩʥʦʘʨʤʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ 

ʮʝʤʝʥʪʥʳʭ ʚʷʞʫʱʠʭ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ: ʄʦʥʦʛʨʘʬʠʷ. [ʊʝʢʩʪ]/ 

ɸ.ʉ. ɹʦʯʘʨʥʠʢʦʚ//ʈɸAʉʅ, ʎʝʥʪʨʘʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ. - ʃʠʧʝʮʢ, ʠʟʜ. ʃɻʊʋ. 2004. - 261 ʩ. 

3. ɹʦʯʘʨʥʠʢʦʚ ɸ.ʉ. ʊʦʥʢʦʩʪʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠʟ ʙʝʪʦʥʦʚ ʩ 
ʜʠʩʧʝʨʩʥʦʡ   ʘʨʤʘʪʫʨʦʡ  ʠʟ   ʩʪʘʣʴʥʳʭ  ʚʦʣʦʢʦʥ   [ʊʝʢʩʪ]/ɸ.ʉ.   ɹʦʯʘʨʥʠʢʦʚ,   ɸ.ɼ.   

ʂʦʨʥʝʝʚ//ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ XXI ʚʝʢʘ. - 2005. - ˉ 5. 

- ʉ. 22 - 23. 

4. ʇʘʪʝʥʪ ˉ1728432 (ʈʌ). ʅʝʩʲʝʤʥʘʷ ʬʠʙʨʦʙʝʪʦʥʥʘʷ ʦʧʘʣʫʙʢʘ/ ɸ.ʉ. ɹʦʯʘʨʥʠʢʦʚ, ɸ.ʄ. 
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ʋʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʪʳʢʘ 

ʤʝʞʜʫ ʩʙʦʨʥʳʤʠ  ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʩʦʦʨʫʞʝʥʠʡ 

ɹʦʯʘʨʥʠʢʦʚ ɸ.ʉ. 

ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ɻʝʨʤʝʪʠʯʥʦʩʪʴ ʩʙʦʨʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘʧʦʣʥʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʩʪʝʡ ʫʩʪʴʝʚ ʩʪʳʢʦʚ  

ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʪʝʧʝʥʴ  ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʪʳʢʦʚ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʠʭ ʩʙʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʩʚʦʡʩʪʚ ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʛʝʨʤʝʪʠʯʥʦʩʪm ʩʪʳʢʘ,ʫʩʣʦʚʠʷ ʦʙʝʧʝʯʝʥʠʷ, ʩʙʦʨʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʘʜʢʠ ʚ 

ʩʪʳʢʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ  ʩʤʝʱʝʥʠʝ ʩʙʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʢʘʢʫʶ-ʪʦ ʚʝʣʠʯʠʥʫ  æ ʘ (ʩʤ. 

ʨʠʩ.1ʘ), ʢʦʪʦʨʘʷ  ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʩʢʨʳʪʠʷ 

ʩʪʳʢʘ ʘ 0 , ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ  ʜʝʬʦʨʤʘʮʠʠ ʛʝʨʤʝʪʠʢʘ Ůʧʨ ʠ ʥʝʢʦʪʦʨʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ  

ʨ

ʘ

R

R
, ʫʯʠʪʳʚʘʶʱʫʶ ʘʜʛʝʟʠʶ ʛʝʨʤʝʪʠʢʘ ʩ ʙʝʪʦʥʦʤ ʠ ʧʨʦʯʥʦʩʪʴ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʨʘʟʨʳʚ.  

ʋʢʘʟʘʥʥʦʝ ʫʩʣʦʚʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʜʣʷ ʩʪʳʢʘ, ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʘ ʥʘ  

ʨʠʩ. 1ʘ,  ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

                                            
ʨ

ʧʨa

ʥ
R

R
ʘka

e
0=D ,                                             (1) 

ʛʜʝ æʘ ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠt ʩʙʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʳʢʝ, ʤ; 

kʥ
 
ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʣʠʥʝʡʥʦʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʜʝʬʦʨʤʘʮʠʡ ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ (0,80 - 0,85); Ra , Rʨ ï ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʘʜʛʝʟʠʶ ʠ ʨʘʟʨʳʚ, ʄʇʘ; e- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʨʘʟʨʳʚʝ. 

 

a                                               ʙ                                          ʚ 

                         

 

lʜ 

 

               ʘ0   æʘ                 
 

 

      ʘ 

     

 

                                               

ʈʠʩ.1.  ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʛʝʨʤʝʪʠʟʘʮʠʠ ʩʪʳʢʦʚ ʩʙʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: 1 ï 

ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ; 2 ï ʩʙʦʨʥʳʡ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʵʣʝʤʝʥʪ; 

3 ï ʧʦʜʩʪʠʣʘʶʱʠʡ ʤʘʪʝʨʠʘʣ; 4 ï ʫʧʨʫʛʘʷ ʧʨʦʢʣʘʜʢʘ   

ɺ ʩʣʫʯʘʝ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʫʩʪʴʝ ʩʪʳʢʘ 

(ʨʠʩ.1ʙ) ʫʩʣʦʚʠʝ ʩʦʭʨʘʥʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʪʳʢʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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1
0=D ,                                                  (2) 

ʛʜʝ  b1, b2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨʳ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʩʪʳʢʝ (ʩʤ. ʨʠʩ. 1ʙ). 

ʋʩʣʦʚʠʝ ʩʦʭʨʘʥʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʪʳʢʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1ʚ,  ʠʤʝʝʪ ʚʠʜ: 

                                       æʘ = kʥlʜŮ ,                                                         (3) 

   ʛʜʝ  lʜ ï ʜʣʠʥʘ ʙʘʟʳ ʜʝʬʦʨʤʘʮʠʠ ʛʝʨʤʝʪʠʟʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ (ʧʦʜʩʪʠʣʘʶʱʠʡ 

ʤʘʪʝʨʠʘʣ), ʤ.  

ɺʳʚʦʜʳ: 1. ɼʣʷ ʙʦʣʝʝ ʥʘʜʝʞʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʚ ʫʩʪʴʷʭ ʩʪʳʢʦʚ 

ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ (ʤʘʩʪʠʢʠ) ʜʦʣʞʥʳ ʫʢʣʘʜʳʚʘʪʴʩʷ ʥʘ ʫʧʨʫʛʠʝ ʧʨʦʢʣʘʜʢʠ. 

 2. ɺ ʩʪʳʢʘʭ, ʚ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ ʜʣʷ ʫʢʣʘʜʢʠ ʙʝʪʦʥʘ, ʧʦʜ 

ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ  ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʢʣʘʜʢʠ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʙʘʟʳ ʜʝʬʦʨʤʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʜʦʧʫʩʢʘʝʤʘʷ  ʚʝʣʠʯʠʥʘ 

ʩʤʝʱʝʥʠʷ ʩʙʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʚʳʰʘʝʪʩʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʪʳʢʘ.  

 

 

 

ʄʦʪʝʣʴʥʳʡ ʩʝʨʚʠʩ ʈʌ. ʆʙʫʩʪʨʦʡʩʪʚʦ ʦʙʚʦʜʥʦʡ ʜʦʨʦʛʠ ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ. 

ɻʣʘʜʢʠʭ ɸ.ɺ., ʆʩʠʧʦʚ ɸ.ʆ.  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï  ʄʘʨʢʦʚ ɸ.ɺ. 

 ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ.ɺʦʣʛʦʛʨʘʜ, ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʤʦʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʙʚʦʜʥʦʡ ʜʦʨʦʛʝ 

ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ ʠ ʦʩʥʦʚʥʘʷ ʢʦʥʮʝʧʮʠʷ, ʠʩʭʦʜʷ ʠʟ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʫʜʫʱʝʡ ʜʦʨʦʛʠ.ʇʨʝʜʣʦʞʝʥʥʳʡ ʚʘʨʠʘʥʪ ʦʙʫʩʪʨʦʡʩʪʚʘ ʦʙʭʦʜʘ ɺʦʣʛʦʛʨʘʜʘ 

ʧʦʤʦʞʝʪ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʪʝʣʴʥʳʤ ʩʝʨʚʠʩʦʤ . 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʪʝʣʴʥʳʡ ʩʝʨʚʠʩ, ʦʙʚʦʜʥʘʷ ʜʦʨʦʛʘ ʛʦʨʦʜ ɺʦʣʛʦʛʨʘʜ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʥʘʯʘʪʴ ʚʦʟʚʝʜʝʥʠʝ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʙʫʜʫʱʝʡ ʪʨʘʩʩʳ çʆʙʭʦʜ ʛʦʨʦʜʘ 

ɺʦʣʛʦʛʨʘʜʘè.  

ʅʦʚʘʷ ʢʨʫʧʥʘʷ ʪʨʘʩʩʘ ʧʦʟʚʦʣʠʪ ʨʘʟʛʨʫʟʠʪʴ ʦʙʣʘʩʪʥʳʝ ʠ ʛʦʨʦʜʩʢʠʝ ʜʦʨʦʛʠ ʦʪ 

ʪʨʘʥʟʠʪʥʳʭ ʤʘʰʠʥ. ʂ ʪʦʤʫ ʞʝ ʦʥʘ ʧʨʠʚʣʝʯʝʪ ʛʨʫʟʦʧʦʪʦʢʠ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʥʝ ʪʦʣʴʢʦ 

ʈʦʩʩʠʠ, ʥʦ ʠ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ, ʪʘʢʠʭ ʢʘʢ ʀʨʘʥ ʠ ʩʪʨʘʥʳ ʙʘʩʩʝʡʥʘ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ. 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ 92 ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ. ʇʨʦʝʢʪ ʦʙʲʝʟʜʥʦʡ ʪʨʘʩʩʳ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

VI ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʬʦʨʫʤʝ çʉʦʯʠ-2007è. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʝʢʪʘ ʜʣʷ 

ɺʦʣʛʦʛʨʘʜʘ ʫʞʝ ʧʦʯʪʠ ʚʩʝ ʧʦʜʛʦʪʦʚʣʝʥʦ. ʇʨʦʝʢʪ ʛʦʪʦʚʠʪʩʷ ʩʘʤʘʨʩʢʠʤ ʈʦʩʜʦʨʅʀʀ, ʘ ʚ 

ʙʶʜʞʝʪ ʫʞʝ ʟʘʣʦʞʝʥʳ ʜʝʥʴʛʠ ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʙʫʜʫʱʝʡ ʜʦʨʦʛʠ. 

ɺ ʩʚʷʟʠ ʩ ʪʘʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʤʳ ʨʝʰʠʣʠ ʧʨʦʜʫʤʘʪʴ ʧʨʠʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʯʝʪʚʝʨʪʦʡ ʧʨʦʜʦʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʦʡ ʧʦʜʦʡʪʠ ʢ 

ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʥʝʦʙʭʦʜʠʤʦ. 

ɹʫʜʫʱʘʷ ʦʙʚʦʜʥʘʷ ʜʦʨʦʛʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ. ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʦʙʭʦʜʘ 

ʦʙʦʟʥʘʯʝʥʘ ʛʦʣʫʙʦʡ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʶʞʥʘʷ ï ʩʠʥʝʡ. 

ɺʦʣʛʦʛʨʘʜ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʚʩʝʛʜʘ ʷʚʣʷʣʩʷ ʮʝʥʪʨʦʤ 

ʧʝʨʝʩʝʯʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʧʫʪʝʡ. ʂ ʛʦʨʦʜʫ ʧʦʜʭʦʜʠʪ 5 ʫʯʘʩʪʢʦʚ ʬʝʜʝʨʘʣʴʥʳʭ (ʦʙʦʟʥʘʯʝʥʳ 

ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʢʘʨʪʝ) ʠ 7 ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʦʨʦʛ (ʞʸʣʪʳʤ ʮʚʝʪʦʤ). 

 ʌʝʜʝʨʘʣʴʥʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ  ï ʄ-6 "ʂʘʩʧʠʡ" ʩ ʇʦʜʲʝʟʜʦʤ ʢ ʛ. ʕʣʠʩʪʝ,  

ʄ-21 ɺʦʣʛʦʛʨʘʜ ï ʂʘʤʝʥʩʢ -ʐʘʭʪʠʥʩʢʠʡ ʜʦ ʛʨʘʥʠʮʳ ʩ ʋʢʨʘʠʥʦʡ, 1ʈ 228 ʉʳʟʨʘʥʴ ï 
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ʉʘʨʘʪʦʚ - ɺʦʣʛʦʛʨʘʜ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ "ʉʝʚʝʨ-

ʖʛ" ʠ çɿʘʧʘʜ-ɺʦʩʪʦʢè, ʧʦ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ, ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ 

ʩʚʷʟʠ ï  ʨʝʛʠʦʥʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʩʦ ʩʪʨʘʥʘʤʠ ʉʨʝʜʥʝʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʂʘʟʘʭʩʪʘʥʘ, ʩ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ɿʘʢʘʚʢʘʟʴʷ, ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠ 

ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ, ʘ ʪʘʢʞʝ ʤʝʞʨʘʡʦʥʥʳʝ ʠ ʚʥʫʪʨʠʨʘʡʦʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʚʷʟʠ. 

ʌʝʜʝʨʘʣʴʥʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʛʨʫʟʢʠ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʛʦʨʦʜʫ ɺʦʣʛʦʛʨʘʜʫ, ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ  

ʦʪ ʛʦʨʦʜʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ. ɸ ʪʘʢ ʢʘʢ ʥʦʚʘʷ ʜʦʨʦʛʘ ʙʫʜʝʪ ʦʛʠʙʘʪʴ ɺʦʣʛʦʛʨʘʜ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʤʝʩʪʠʪʴ ʤʦʪʝʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʦʙʚʦʜʥʦʡ ʜʦʨʦʛʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʪʨʘʩʩʘʤʠ. ʊʘʢʠʭ ʪʦʯʝʢ 

ʚʩʝʛʦ ʧʷʪʴ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʧʦʩʪʨʦʠʪʴ ʯʝʪʳʨʝ ʤʦʪʝʣʷ ï ʪʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʷʭ, ʘ ʦʜʠʥ ʚʳʥʝʩʪʠ ʢ ɺʦʣʛʦ-ʜʦʥʩʢʦʤʫ ʢʘʥʘʣʫ ʠʟ-ʟʘ ʟʦʥʳ ʩ ʧʣʦʭʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʠ ʪʨʫʜʥʦʩʪʝʡ ʧʦʜʚʦʜʘ ʢʦʤʤʫʥʠʢʘʮʠʡ.  ʅʘ ʨʠʩʫʥʢʝ ʤʝʩʪʘ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʢʘʟʘʥʳ ʩʪʨʝʣʢʘʤʠ. 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʤʦʪʝʣʝʡ ʧʦʜʦʡʜʝʪ ʥʝʚʳʩʦʢʘʷ ʢʘʪʝʛʦʨʠʷ (ʥʘʧʨʠʤʝʨ, 2-3 

ʟʚʝʟʜʳ). 

ʇʨʦʝʢʪ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʠʪ ʨʝʘʣʴʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʟʘʥʷʪʳʭ ʚ 

ʜʘʥʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ. 

ɸ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʦʣʥʠʪʴ ʜʦʭʦʜʥʫʶ ʯʘʩʪʴ ʤʝʩʪʥʳʭ 

ʙʶʜʞʝʪʦʚ, ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʯʠʤʠ ʤʝʩʪʘʤʠ ʞʠʪʝʣʝʡ ʨʝʛʠʦʥʘ, ʫʣʫʯʰʠʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʇʦʤʠʤʦ ʪʦʛʦ, ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤ ʧʦʨʫʯʝʥʦ ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʦʙʲʝʢʪʦʚ 

ʧʨʠʜʦʨʦʞʥʦʛʦ ʩʝʨʚʠʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʣʘʤʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ 

ʥʦʚʳʭ ʪʦʯʝʢ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʫʯʠʪʳʚʘʪʴ ʧʦʣʦʞʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ 

ʦʙʲʝʢʪʦʚ ʧʨʠʜʦʨʦʞʥʦʛʦ ʩʝʨʚʠʩʘ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ 2011 

ʛʦʜʫ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʦʙʣʘʩʪʠ. 
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ʅʦ ʪʘʢʦʡ ʙʠʟʥʝʩ ʪʨʝʙʫʝʪ ʦʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʦʯʝʥʴ ʩʝʨʴʝʟʥʳʭ ʥʘʯʘʣʴʥʳʭ 

ʚʣʦʞʝʥʠʡ: ʟʘʪʨʘʪʳ ʥʘ ʢʘʧʠʪʘʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʦʩʥʘʱʝʥʠʝ, 

ʟʘʢʫʧʢʫ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʩʝʨʚʠʩʘ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʦʨʳ ʧʨʝʜʧʦʯʠʪʘʶʪ 

ʚʢʣʘʜʳʚʘʪʴ ʜʝʥʴʛʠ ʚ ʩʦʦʨʫʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ - ʜʦ 1 ʛʦʜʘ - 

ʩʨʦʢʘʤʠ ʦʢʫʧʘʝʤʦʩʪʠ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ (ɸɿʉ, ʩʪʘʥʮʠʠ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʷ, ʤʘʣʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʨʛʦʚʣʠ ʠ ʧʠʪʘʥʠʷ) ʠ ʥʝ ʪʦʨʦʧʷʪʩʷ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʝʢʪʳ. 

ʉʬʝʨʫ ʧʨʠʜʦʨʦʞʥʦʛʦ ʩʝʨʚʠʩʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ, ʢʦʥʝʯʥʦ ʞʝ, ʧʦʜ 

ʨʦʩʩʠʡʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʨʝʘʣʠʠ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʥʠʤʘʪʴ ʠ ʧʝʨʝʜʦʚʦʡ ʦʧʳʪ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʦʪʢʨʳʪʠʝ ʠ ʮʠʚʠʣʠʟʦʚʘʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʟʦʥ 

ʦʪʜʳʭʘ ʜʣʷ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʟʦʥ ʦʪʜʳʭʘ ʧʦ ʪʠʧʫ çrest areaè, ʢʫʣʴʪʫʨʥʳʭ ʟʦʥ ʦʪʜʳʭʘ ʩ 

ʦʙʟʦʨʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʦʩʤʦʪʨʘ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ çsightseeing areaè. 

ʄʳ ʧʨʝʜʣʦʞʠʣʠ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʤʦʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʙʚʦʜʥʦʡ ʜʦʨʦʛʝ 

ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ. ʂʦʥʮʝʧʮʠʷ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʫʜʫʱʝʡ ʜʦʨʦʛʠ. ʄʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ 

ʚʘʨʠʘʥʪ ʦʙʫʩʪʨʦʡʩʪʚʘ ʦʙʭʦʜʘ ɺʦʣʛʦʛʨʘʜʘ ʧʦʤʦʞʝʪ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʨʘʟʣʠʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʪʝʣʴʥʳʤ ʩʝʨʚʠʩʦʤ, ʘ ʫ ʛʦʩʪʝʡ ʥʘʰʝʛʦ ʛʦʨʦʜʘ ʦʩʪʘʥʫʪʩʷ ʪʦʣʴʢʦ 

ʚʦʩʭʠʱʝʥʥʳʝ ʨʘʩʩʢʘʟʳ ʦ ʩʣʘʚʥʦʤ ʛʦʨʦʜʝ ʛʝʨʦʝ ɺʦʣʛʦʛʨʘʜʝ. 

ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘʤʠ ʧʨʦʝʢʪʘ ʙʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʩʦʩʪʘʚʠʪ ʧʦ ʥʘʰʠʤ ʨʘʩʯʸʪʘʤ ʧʨʠʤʝʨʥʦ 3,58 ʛʦʜʘ. 

ʄʳ ʧʨʝʜʣʦʞʠʣʠ ʚʘʨʠʘʥʪ ʨʘʟʤʝʱʝʥʠʷ ʤʦʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʙʚʦʜʥʦʡ ʜʦʨʦʛʝ 

ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ. ʂʦʥʮʝʧʮʠʷ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʫʜʫʱʝʡ ʜʦʨʦʛʠ. ʄʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ 

ʚʘʨʠʘʥʪ ʦʙʫʩʪʨʦʡʩʪʚʘ ʦʙʭʦʜʘ ɺʦʣʛʦʛʨʘʜʘ ʧʦʤʦʞʝʪ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʨʘʟʣʠʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʪʝʣʴʥʳʤ ʩʝʨʚʠʩʦʤ, ʘ ʫ ʛʦʩʪʝʡ ʥʘʰʝʛʦ ʛʦʨʦʜʘ ʦʩʪʘʥʫʪʩʷ ʪʦʣʴʢʦ 

ʚʦʩʭʠʱʝʥʥʳʝ ʨʘʩʩʢʘʟʳ ʦ ʩʣʘʚʥʦʤ ʛʦʨʦʜʝ ʛʝʨʦʝ ɺʦʣʛʦʛʨʘʜʝ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1.  ʆʬʠʮʠʘʣʴʥʳʡ ʧʦʨʪʘʣ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ çʆʙʭʦʜ ʛʦʨʦʜʘ 

ɺʦʣʛʦʛʨʘʜè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].-ʈʝʞʠʤ ʜʦʩʪʫʧʘ:http://www.volganet.ru 

2. ɸʥʥʘ ʂʫʟʥʝʮʦʚʘ, çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʭʦʜʘ ɺʦʣʛʦʛʨʘʜʘ: ʣʝʜ ʪʨʦʥʫʣʩʷ?è 

3. ɺ.ɺ. ɿʣʦʢʘʟʦʚ, ɸ.ɸ. ʈʳʙʘʣʢʦ ï ɼʦʨʦʞʥʳʝ ʩʝʨʚʠʩ 

4. ɿʘʢʦʥ ʈʌ çʆʙ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭè 

5. ʉ.ʀ.ɹʘʡʣʠʢ. ɻʦʩʪʠʥʠʯʥʦʝ ʭʦʟʷʡʩʪʚʦ: ʦʨʛʘʥʠʟʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ, ʦʙʩʣʫʞʠʚʘʥʠʝ. ʀʟʜ. 
çɺʀʈɸ-ʈè. ʩʪʨ. 203, 2002ʛ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʚ ʛ.ɸʣʤʘʪʳ 

ɼʘʫʨʙʝʢʦʚʘ ʉ.ɾ., ʀʙʨʘʝʚʘ ʈ.ʄ.  

ʂʘʟʘʭʩʢʘʷ ɻʦʣʦʚʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ,  

ʨʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʚ ʛ.ɸʣʤʘʪʳ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʙʝʥʥʦʩʪʠ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʤʝʪʨʦʧʦʣʠʪʝʥ  ʛ.ɸʣʤʘʪʳ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʝʜʸʪʩʷ ʚ ʚʦʟʨʘʩʪʘʶʱʠʭ ʤʘʩʰʪʘʙʘʭ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʟʝʤʥʳʤʠ, ʪʝʭʥʠʯʝʩʢʦʡ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʚʦʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʠ ʪ.ʜ. ʇʦʜʟʝʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʦʦʨʫʞʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʨʘʡʦʥʘʭ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʨʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʫʨʘʛʘʥʥʳʝ ʚʝʪʨʳ, 

http://www.volganet.ru/
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ʜʣʠʪʝʣʴʥʳʝ ʣʠʚʥʠ, ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ), ʢʨʫʪʳʤ ʨʝʣʴʝʬʦʤ ʤʝʩʪʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʣʫʯʠʣʦ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ 1988 ʛʦʜʫ ʚ ɸʣʤʘʪʳ ʥʘʯʘʣʦʩʴ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ. ʅʦ 

ʨʘʩʧʘʜ ʉʉʉʈ ʚ 1991 ʛʦʜʫ ʠ ʧʦʩʣʝʜʦʚʘʚʰʠʡ ʟʘ ʵʪʠʤ ʨʘʟʨʳʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʝ ʧʦʟʚʦʣʠʣʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ɸʣʤʘʪʠʥʩʢʦʛʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ, ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʦʩʪʘʣʠʩʴ ʥʝʨʝʰʝʥʥʳʤʠ ʠʟ-ʟʘ ʣʠʢʚʠʜʘʮʠʠ 

ʨʷʜʘ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ. ʀ ʵʪʦ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʪʩʪʘʚʘʥʠʷ ʚ ʩʨʦʢʘʭ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʪʨʦ. 

1990-ʝ ʛʦʜʳ ʷʚʠʣʠʩʴ ʧʝʨʠʦʜʦʤ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦʡ 

ʙʘʟʳ ʤʝʪʨʦʩʪʨʦʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʧʨʦʜʦʣʞʘʣʘʩʴ ʧʨʦʭʦʜʢʘ 

ʧʝʨʝʛʦʥʥʳʭ ʠ ʵʩʢʘʣʘʪʦʨʥʳʭ ʩʪʘʥʮʠʡ, ʧʦʜʭʦʜʥʳʭ ʚʳʨʘʙʦʪʦʢ ʢ ʩʪʘʥʮʠʷʤ ʛʣʫʙʦʢʦʛʦ 

ʟʘʣʦʞʝʥʠʷ, ʘ ʛʣʘʚʥʦʝ, ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʦʧʳʪʥʳʝ ʢʘʜʨʳ ʠʥʞʝʥʝʨʦʚ ʠ ʨʘʙʦʯʠʭ. 

ɺ 1992 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ ʧʝʨʚʳʡ ʚ ʂʘʟʘʭʩʪʘʥʝ ʪʦʥʥʝʣʴʥʳʡ ʦʪʨʷʜ. ʉ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʰʝʥʠʝʤ ʛʣʘʚʳ ɸʣʤʘʪʠʥʩʢʦʡ 

ʛʦʨʦʜʩʢʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʦʪ 15.06. 1992 ʛ. ˉ 221 ʥʘ ʙʘʟʝ ʋʧʨʘʚʣʝʥʠʷ ʧʦ ʢʦʦʨʜʠʥʘʮʠʠ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʤʝʪʨʦ ʠ ʪʨʝʩʪʘ çɸʣʤʘʪʳʤʝʪʨʦʩʪʨʦʡè ʩʦʟʜʘʥʦ ʇʉʆ 

çɸʣʤʘʪʳʤʝʪʨʦʩʪʨʦʡè. 

ɺ 1994 ʛʦʜʫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ɸʣʤʘʪʠʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʛʦʩʠʤʫʱʝʩʪʚʘ ʠ ʧʨʠʚʘʪʠʟʘʮʠʠ ʦʪ 31.03. 1994 ʛ. ʦʙʨʘʟʦʚʘʥʦ ɸʆ 

çɸʣʤʘʪʳʤʝʪʨʦʢʫʨʳʣʳʩè, ʢʦʪʦʨʳʡ ʫʩʧʝʰʥʦ ʚʝʜʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʚ ʛʦʨʦʜʝ 

ɸʣʤʘʪʳ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʜʣʷ ʛʦʨʦʜʘ ʠ ʩʪʨʘʥʳ ʧʨʦʝʢʪʘ ɸʆ 

çɸʣʤʘʪʳʤʝʪʨʦʢʫʨʳʣʳʩè ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʙʘʟʫ, ʨʘʩʧʦʣʘʛʘʝʪ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ  -  ʩʧʣʦʯʝʥʥʳʤ ʠ ʜʨʫʞʥʳʤ 

ʢʦʣʣʝʢʪʠʚʦʤ. 

ʇʦʤʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʪʨʦʧʦʣʠʪʝʥʘ, ɸʆ çɸʣʤʘʪʳʤʝʪʨʦʢʫʨʳʣʳʩè ʚʝʜʝʪ 

ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ:  

- ɺʦʟʚʝʜʝʥʠʝ ʥʝʩʫʱʠʭ ʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ;  

ʋʢʨʝʧʣʝʥʠʝ ʠ ʫʧʣʦʪʥʝʥʠʝ ʛʨʫʥʪʦʚ;  

-  ɻʦʨʥʦʧʨʦʭʦʜʯʝʩʢʠʝ ʠ ʪʦʥʥʝʣʴʥʳʝ ʨʘʙʦʪʳ;  

- ʄʦʥʪʘʞ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʝʪʨʦʧʦʣʠʪʝʥʦʚ ʠ ʪʦʥʥʝʣʝʡ;  

-  ɼʨʫʛʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʨʘʙʦʪʳ ʚ ʛʨʫʥʪʘʭ. 

ɸʆ çɸʣʤʘʪʳʤʝʪʨʦʢʫʨʳʣʳʩè ʩʦʟʜʘʥʦ ʥʘ ʙʘʟʝ ʧʨʝʜʧʨʠʷʪʠʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʠ 

ʰʘʭʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʦʟʚʝʜʝʥʠʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʪʦʥʥʝʣʝʡ ɹʘʡʢʘʣʦ-

ɸʤʫʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ, ʤʝʪʨʦʧʦʣʠʪʝʥʦʚ ʛʦʨʦʜʦʚ ʅʦʚʦʩʠʙʠʨʩʢʘ, ʄʦʩʢʚʳ, ʊʘʰʢʝʥʪʘ ʠ 

ʛʦʨʥʦʨʫʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ɸʆ çɸʣʤʘʪʳʤʝʪʨʦʢʫʨʳʣʳʩè ʫʯʘʩʪʚʦʚʘʣʦ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʚʳʧʦʣʥʷʣʠ ʧʨʦʭʦʜʢʫ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʚʦʣʦʚ; ʂʘʟʘʥʩʢʦʛʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ - 

ʧʨʦʭʦʜʢʫ ʧʝʨʝʛʦʥʥʳʭ ʪʦʥʥʝʣʝʡ, ʘ ʪʘʢ ʞʝ ʧʨʠʥʠʤʘʣʦ ʫʯʘʩʪʠʝ ʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ 

ʥʘʙʝʨʝʞʥʦʡ ʨ. ʀʰʠʤ ʚ ʛ. ɸʩʪʘʥʝ. 

ɼʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʚ ʛ. 

ɸʣʤʘʪʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɸʆ çɸʣʤʘʪʳʤʝʪʨʦʢʫʨʳʣʳʩè ʦʩʚʦʝʥʘ ʥʦʚʘʷ ʪʝʭʥʠʢʘ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʅɻ ʧʨʠʤʝʥʝʥ 

ʥʦʚʦʘʚʩʪʨʠʡʩʢʠʡ ʪʦʥʥʝʣʴʥʳʡ ʤʝʪʦʜ (ʅɸʊʄ) ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʪʘʥʮʠʦʥʥʳʭ ʪʦʥʥʝʣʝʡ, 

ʧʨʠʤʝʥʝʥʘ ʩʘʤʦʭʦʜʥʘʷ ʪʝʭʥʠʢʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʥʪʘ ʧʦ ʪʦʥʥʝʣʷʤ. ɿʘ ʚʨʝʤʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʇʝʨʚʦʡ ʦʯʝʨʝʜʠ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʚ ʛ. ɸʣʤʘʪʳ ʧʨʦʡʜʝʥʦ ʙʦʣʝʝ 21,5 ʢʤ 

ʧʦʜʟʝʤʥʳʭ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʛʦʥʥʳʭ ʪʦʥʥʝʣʝʡ 16 ʂʄ, ʩʪʘʥʮʠʦʥʥʳʭ 

ʪʦʥʥʝʣʝʡ ʤʝʪʦʜʦʤ ʅɸʊʄ ʙʦʣʝʝ 1 600ʤ. 

ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʝʛʦʥʥʳʭ ʪʦʥʥʝʣʝʡ ʩ ʚʳʩʦʢʦʪʦʯʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 

ʦʙʜʝʣʢʦʡ D=5,6/5, 1 ʧʨʠʤʝʥʝʥ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʪʦʥʥʝʣʝʧʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʊʇʄʂ ʢʦʤʧʘʥʠʠ çHerrenknecht AGè ʜʠʘʤʝʪʨʦʤ 5,85 ʩ ʢʦʥʚʝʡʝʨʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ 

ʛʨʫʥʪʘ ʧʦ ʧʝʨʝʛʦʥʥʳʤ ʪʦʥʥʝʣʷʤ. ɼʣʷ ʫʩʪʨʦʡʩʪʚʘ ʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ ʧʨʠ ʧʨʦʭʦʜʢʝ 
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ʪʦʥʥʝʣʝʡ ʧʦʜ ʫʣʠʮʘʤʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʜʚʠʞʝʥʠʝʤ ʧʨʠʤʝʥʝʥ 

ʤʠʢʨʦʧʨʦʭʦʜʯʝʢʠʡ ʢʦʤʧʣʝʢʩ ɸVN-600 ʢʦʤʧʘʥʠʠ çHerrenknecht AGè. 

ɸʆ çɸʣʤʘʪʳʤʝʪʨʦʢʫʨʳʣʳʩè ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʊʦʥʥʝʣʴʥʦʡ ɸʩʩʦʮʠʘʮʠʠ ʈʦʩʩʠʠ ʠ 

ɸʩʩʦʮʠʘʮʠʠ ʩʪʨʦʠʪʝʣʝʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.  

ɸʆ çɸʣʤʘʪʳʤʝʪʨʦʢʫʨʳʣʳʩè ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʧʦʣʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʨʘʙʦʪ ʧʦ ʦʩʚʦʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʦʜʟʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʜʟʝʤʥʳʭ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʢʦʣʣʝʢʪʦʨʥʳʭ 

ʪʦʥʥʝʣʝʡ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩʧʦʩʦʙʦʤ ʤʠʢʨʦʪʦʥʥʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʩʠʩʪʝʤʳ ʪʨʸʭ ʣʠʥʠʡ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 45 ʢʤ. ʇʝʨʚʘʷ 

ʦʯʝʨʝʜʴ ʧʝʨʚʦʡ ʣʠʥʠʠ ʙʫʜʝʪ ʠʤʝʪʴ ʜʣʠʥʫ 8,56 ʢʤ ʠ ʩʦʩʪʦʷʪʴ ʠʟ 7-ʤʠ ʩʪʘʥʮʠʡ (4 ʠʟ 

ʢʦʪʦʨʳʭ  -  ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ, ʦʩʪʘʣʴʥʳʝ  -  ʤʝʣʢʦʛʦ). ʆʥʘ ʧʨʦʭʦʜʠʪ ʦʪ ʧʨ. ʈʘʡʳʤʙʝʢʘ ʚ 

ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜ ʫʣ. ʌʫʨʤʘʥʦʚʘ ʜʦ ʧʨ. ɸʙʘʷ ʠ ʜʘʣʝʝ ʧʦ ʥʝʤʫ ʚ ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʦ ʧʨ. ɻʘʛʘʨʠʥʘ ʠ ʫʣ. ɾʘʨʦʢʦʚʘ. ʅʘ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʙʫʜʝʪ ʦʙʨʘʱʘʪʴʩʷ 7 4-

ʚʘʛʦʥʥʳʭ ʧʦʝʟʜʦʚ (ʥʘ ʧʦʣʥʦʡ ʧʝʨʚʦʡ ʣʠʥʠʠ ʚ ʙʫʜʫʱʝʤ  -  20). ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʠʥʪʝʨʚʘʣ 

ʜʚʠʞʝʥʠʷ ʩʦʩʪʘʚʠʪ ʦʪ 5 ʜʦ 2,5 (ʚ ʯʘʩʳ ʧʠʢ) ʤʠʥʫʪ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʝʟʜʦʚ ʧʣʘʥʠʨʫʝʪʩʷ 

ʦʢʦʣʦ 40 ʢʤ/ʯʘʩ. ɺʨʝʤʷ ʧʨʦʝʟʜʘ ʧʦ ʣʠʥʠʠ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʙʫʜʝʪ 12 ʤʠʥʫʪ. ʉʦʛʣʘʩʥʦ 

ʠʪʦʛʘʤ ʪʝʥʜʝʨʘ, ʧʦʜʚʠʞʥʳʤ ʩʦʩʪʘʚʦʤ ʜʦʣʞʥʳ ʩʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʝʟʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʶʞʥʦʢʦʨʝʡʩʢʦʛʦ ʢʦʥʮʝʨʥʘ Hyundai ʩʦ ʩʢʚʦʟʥʳʤ ʧʨʦʭʦʜʦʤ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʚ 

ʩʘʣʦʥʘʭ, ʨʝʞʠʤʦʤ ʧʦʣʥʦʛʦ ʘʚʪʦʚʝʜʝʥʠʷ ʠ ʜʨʫʛʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʉʪʦʠʤʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 101 ʤʣʨʜ. ʪʝʥʛʝ. 

ʇʦʩʣʝ ʩʦʦʨʫʞʝʥʠʷ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ ʙʫʜʫʪ ʩʦʦʨʫʞʘʪʴʩʷ ʧʦʜʟʝʤʥʦʝ ʧʨʦʜʣʝʥʠʝ 

ʧʝʨʚʦʡ ʣʠʥʠʠ ʚ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʜʦ ʤʠʢʨʦʨʘʡʦʥʘ ʂʘʣʢʘʤʘʥ-3) ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʪʦʨʘʷ ʥʘʟʝʤʥʘʷ ʣʠʥʠʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʢ ʚʦʢʟʘʣʫ ɸʣʤʘʪʳ-1). ɺ ʧʝʨʩʧʝʢʪʠʚʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʦʦʨʫʞʝʥʠʝ ʪʨʝʪʴʝʡ ʣʠʥʠʠ ʦʪ ɸʙʘʷ/ɾʘʨʦʢʦʚʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ (ʜʦ ʤʢʨ. 

ʆʨʙʠʪʘ) ʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ (ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʘʨʢʘ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ). 

ʇʝʨʚʳʡ ʧʫʩʢʦʚʦʡ ʫʯʘʩʪʦʢ ʧʝʨʚʦʡ ʣʠʥʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʘʥ ʚ 2011 ʛʦʜʫ. ɺʩʝ 

ʧʝʨʝʛʦʥʥʳʝ ʪʦʥʥʝʣʠ ʜʣʠʥʦʡ 16 ʢʤ ʧʨʦʙʠʪʳ. ʇʝʨʚʳʡ ʧʫʩʢʦʚʦʡ ʫʯʘʩʪʦʢ ʙʫʜʝʪ ʜʣʠʥʦʡ 

8,56 ʢʤ ʠ ʩʦʩʪʦʷʪʴ ʠʟ 7 ʩʪʘʥʮʠʡ: ʈʘʡʳʤʙʝʢ ʙʘʪʳʨ, ɾʠʙʝʢ ɾʦʣʳ, ɸʣʤʘʣʳ, ɸʙʘʡ, ɹʘʡʢʦʥʫʨ, 

ʊʫʣʧʘʨ, ɸʣʘʪʘʫ. 

ʇʝʨʚʘʷ ʣʠʥʠʷ. ɺʪʦʨʫʶ ʦʯʝʨʝʜʴ ʧʝʨʚʦʡ ʣʠʥʠʠ ʥʘʯʘʣʠ ʩʪʨʦʠʪʴ ʚ I ʢʚʘʨʪʘʣʝ 2009 

ʛʦʜʘ, ʘ ʩʜʘʪʴ ʧʣʘʥʠʨʫʶʪ ʢ 2015 ʛʦʜʫ. ʆʥʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʪʨʸʭ ʩʪʘʥʮʠʡ: çʉʘʡʨʘʥè, 

çʄʦʣʦʜʸʞʥʘʷè, çɸʢʩʘʡè. ʉʪʘʥʮʠʠ ʚʪʦʨʦʡ ʦʯʝʨʝʜʠ ʙʫʜʫʪ ʩʪʨʦʠʪʴʩʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʦʜʦʣʞʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪ ʩʪʘʥʮʠʠ ɸʢʩʘʡ ʜʦ ʫʣ. ʊʦʣʝ ʙʠ, ʘ 

ʟʘʪʝʤ ʧʦ ʊʦʣʝ ʙʠ ʚ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺʪʦʨʘʷ ʣʠʥʠʷ ʙʫʜʝʪ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʟʝʤʥʦʡ ʠ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ 5 ʩʪʘʥʮʠʡ: 

ɸʣʤʘʪʳ-1, ɹ. ʍʤʝʣʴʥʠʮʢʦʛʦ, ʈʦʱʘ ɹʘʫʤʘ, ɹɸʂ, ʈʘʡʳʤʙʝʢ ʙʘʪʳʨ 2 

ʊʨʝʪʴʷ ʣʠʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʜʟʝʤʥʦʡ ʩ 9-ʶ ʩʪʘʥʮʠʷʤʠ: ʎʝʥʪʨʘʣʴʥʳʡ ʧʘʨʢ, 

ɼʦʩʪʳʢ, ɾʝʣʪʦʢʩʘʥ, ɹʘʡʪʫʨʩʳʥʫʣʳ, ʫʣ. ɸʫʵʟʦʚʘ, ɸʣʘʪʘʫ 2, ʧʨ. ɾʘʥʜʦʩʦʚʘ, ʫʣ. ʂʘʙʣʫʢʦʚʘ, 

ʤʠʢʨʦʨʘʡʦʥ ʆʨʙʠʪʘ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʣʠʥʠʡ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʧʣʘʥʠʨʫʝʪʩʷ ʚʚʦʜ ʚ ʩʪʨʦʡ ʜʚʫʭ 

ʵʣʝʢʪʨʦʜʝʧʦ. ʈʘʡʳʤʙʝʢ ʙʘʪʳʨ  -  ʜʝʧʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʣʠʥʠʡ. ʉʪʨʦʠʪʩʷ ʩʝʚʝʨʥʝʝ ʩʪʘʥʮʠʠ çʈʘʡʳʤʙʝʢʘè. ɼʣʠʥʘ ʧʫʪʝʡ ʩʦʩʪʘʚʠʪ 

0,29 ʢʤ. 

ʆʨʙʠʪʘ  -  ʜʝʧʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʝʪʴʝʡ ʣʠʥʠʠ. 

ɹʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʶʞʥʝʝ ʩʪʘʥʮʠʠ çʆʨʙʠʪʘè. ɹʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʤʠʢʨʦʨʘʡʦʥʝ çʊʘʫʛʫʣʴ-3è. 

ʀʥʞʝʥʝʨʥʳʡ ʢʦʨʧʫʩ ɸʣʤʘʪʠʥʩʢʦʛʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ 

ʫʣʠʮ ɻʦʛʦʣʷ ʠ ʇʘʥʬʠʣʦʚʘ. ɺ ʢʦʨʧʫʩʝ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʘʟʝʤʥʳʡ ʚʝʩʪʠʙʶʣʴ ʩʪʘʥʮʠʠ 

ʤʝʪʨʦ çɾʠʙʝʢ ɾʦʣʳè. ɹʫʜʝʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ 

ʤʝʪʨʦ ʚ ɸʣʤʘʪʠʥʩʢʦʤ ʤʝʪʨʦ. ɻʝʥʝʨʘʣʴʥʳʡ ʧʦʜʨʷʜʯʠʢ ɸʆ çɸʣʤʘʪʳʄʝʪʨʦʂʫʨʳʣʳʩè. 

ʇʦʜʨʷʜʯʠʢʠ: ʊʆʆ çʉʠʙʤʝʪʨʦè (ʟʘʚʝʨʰʠʣ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʘʚʦʛʦ ʧʝʨʝʛʦʥʥʦʛʦ ʪʦʥʥʝʣʷ); 

ʊʆʆ ɼʇ çʊʦʥʥʝʣʴʥʳʡ ʆʪʨʷʜ-1è (çʊʆ-1è) (ʟʘʚʝʨʰʠʣ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʣʝʚʦʛʦ ʧʝʨʝʛʦʥʥʦʛʦ 

ʪʦʥʥʝʣʷ ʠ ʧʨʦʜʦʣʞʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʥʮʠʡ çʈʘʠʤʙʝʢʘè, çɾʠʙʝʢ ɾʦʣʳè, çɸʙʘʷè); ʊʆʆ 

http://ru.wikipedia.org/wiki/Hyundai
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ɼʇ çʊʦʥʥʝʣʴʥʳʡ ʆʪʨʷʜ-2è (çʊʆ-2è) (ʟʘʚʝʨʰʠʣ ʧʨʦʙʠʚʢʫ ʜʚʫʭ ʧʝʨʝʛʦʥʥʳʭ ʪʦʥʥʝʣʝʡ ʦʪ 

ʩʪʘʥʮʠʠ çɸʣʘʪʘʫè ʜʦ ʩʪʘʥʮʠʠ çɹʘʡʢʦʥʫʨè ʠ ʧʨʦʜʦʣʞʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʥʮʠʡ çɸʣʘʪʘʫè, 

çʊʫʣʧʘʨè, çɹʘʡʢʦʥʫʨè); çɹʫʨʫʥʜʘʡʩʢʠʡ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè (ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʜʣʷ ʪʦʥʥʝʣʝʡ); ɸʆ çʕʥʝʨʛʦʧʨʦʝʢʪ ʅʠʩʢʦʛʨʘʜʥʷè ʠʟ ʉʝʨʙʠʠ 

(ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʥʮʠʠ çɸʣʤʘʣʳè); ʊʆʆ çʂʦʤʝʩʢʩʪʨʦʡè (ʟʘʚʝʨʰʠʣ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʵʩʢʘʣʘʪʦʨʥʦʛʦ ʪʦʥʥʝʣʷ ʩʪʘʥʮʠʡ çʊʫʣʧʘʨè ʠ çɾʠʙʝʢ ɾʦʣʳè, ʘ ʪʘʢʞʝ 17-ʛʦ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʩʪʚʦʣʘ); ʂʦʨʧʦʨʘʮʠʷ çKuatè (ʩʪʨʦʠʪʝʣʴʩʪʚʦ çʀʥʞʝʥʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʟʜʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʤʝʪʨʦʧʦʣʠʪʝʥʘè);  ʊʆʆ çɸʨʘʩʘʥè (ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʩʢʚʘʞʠʥ ʜʣʷ ʚʝʥʪʢʠʦʩʢʦʚ). 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʤʝʪʨʦʧʦʣʠʪʝʥʦʚ ʫʯʠʪʳʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʫʙʝʞʠʱʘ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ɼʣʷ ʵʪʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʘʥʮʠʡ ʠ ʧʝʨʝʛʦʥʦʚ ʘʚʘʨʠʡʥʳʤʠ ʘʚʪʦʥʦʤʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʬʠʣʴʪʨʦʚʝʥʪʠʣʷʮʠʠ, ʦʩʚʝʱʝʥʠʷ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʟʘʧʘʩʥʳʤʠ ʚʳʭʦʜʘʤʠ, ʩʠʩʪʝʤʘʤʠ 

ʛʝʨʤʝʪʠʟʘʮʠʠ ʩʪʘʥʮʠʡ ʠ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʰʘʭʪ (ʚ ʪʦʤ ʯʠʩʣʝ  -  ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ, ʦʪ 

ʜʝʡʩʪʚʠʷ ʚʟʨʳʚʥʦʡ ʚʦʣʥʳ ʠ ʪ. ʧ.). ʄʝʪʨʦ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʢʨʳʪʠʝ ʥʘʩʝʣʝʥʠʶ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʫʪʦʢ: ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʫʨʦʚʝʥʴ ʨʘʜʠʘʮʠʠ ʩʧʘʜʸʪ ʜʦ 

ʟʥʘʯʝʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʵʚʘʢʫʘʮʠʶ ʥʘʩʝʣʝʥʠʷ ʟʘ ʧʨʝʜʝʣʳ ʟʦʥʳ 

ʧʦʨʘʞʝʥʠʷ.  

 

ɺʠʜʳ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ɼʘʫʨʙʝʢʦʚʘ ʉ.ɾ., ʉʫʣʝʡʤʝʥʦʚʘ ɸ.ɹ. 

ʂʘʟʘʭʩʢʘʷ ɻʦʣʦʚʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ, 

ʨʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠ ʪʠʧʳ ʠʥʞʝʥʝʨʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʯʝʪʳ ʠʣʠ 

ʧʨʦʝʢʪʳ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʨʝʰʠʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʜʳ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ,ʨʘʩʯʝʪʳ,ʧʨʦʝʢʪʳ, 

ʨʘʟʨʝʰʠʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ 

 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʠʥʜʫʩʪʨʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʡ. ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʙʝʟ ʚʦʜʦʧʨʦʚʦʜʘ, ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʚʦʜʦʩʪʦʢʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʝʙʫʝʪ ʪʦʥʢʠʭ ʨʘʩʯʝʪʦʚ, ʚʝʜʴ ʜʘʞʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʤʦʞʝʪ ʧʝʨʝʯʝʨʢʥʫʪʴ ʚʩʶ, ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʫʶ, ʪʨʫʜʦʝʤʢʫʶ 

ʨʘʙʦʪʫ. ʇʨʦʢʣʘʜʢʘ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ï ʵʪʦ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʪʘʢ ʢʘʢ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤ ʢʦʤʤʫʥʠʢʘʮʠʡ ʟʘʚʠʩʠʪ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʚʦʜʠʤʦʛʦ ʦʙʲʝʢʪʘ.  

ɽʩʣʠ ʟʘʥʠʤʘʪʴʩʷ ʨʘʙʦʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʤ ʙʫʨʝʥʠʝʤ, 

ʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʪʨʝʙʫʝʪʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ ʩ ʠʥʞʝʥʝʨʥʳʤʠ 

ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ. ʅʝʦʙʭʦʜʠʤʦ  ʚʳʙʨʘʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʧʦʜʨʷʜʯʠʢʘ ʥʘ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʳʭ ʨʘʙʦʪ ʠʣʠ ʧʦʨʫʯʠʪʴ ʠʤ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʨʘʙʦʪ ʩ ʠʥʞʝʥʝʨʥʳʤʠ 

ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ. ʆʧʳʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʦʩʪʘʚʢʫ, 

ʤʦʥʪʘʞ, ʧʫʩʢʦ-ʥʘʣʘʜʢʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʘʢʠʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʢʘʢ: ʩʠʩʪʝʤ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʦʪʦʧʣʝʥʠʷ, ʭʦʣʦʜʥʦʛʦ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʢʘʥʘʣʠʟʘʮʠʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʜʨ.  ʀʥʞʝʥʝʨʥʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠʭ ʤʦʥʪʘʞ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʪʨʘʩʣʝʚʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʤʦʥʪʘʞʘ 

ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ.  

ʋʧʨʘʚʣʝʥʠʝ ʠʥʞʝʥʝʨʥʳʤʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʛʦʨʦʜʘ ʪʨʝʙʫʝʪ 

ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʤʦʱʥʦʩʪʷʭ 

ʥʘʟʝʤʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ.  ʂ ʠʥʞʝʥʝʨʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ 

ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, ʵʣʝʢʪʨʠʢʠ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʘʥʘʣʠʟʘʮʠʠ, ʚʦʜʦʦʯʠʩʪʢʠ, 

ʚʝʥʪʠʣʷʮʠʠ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʣʘʙʦʪʦʯʥʳʝ ʩʝʪʠ. 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ 

ʚʣʦʞʝʥʠʡ, ʧʦʵʪʦʤʫ ʥʘ ʧʝʨʚʦʝ ʚʨʝʤʷ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʤʠʥʠʤʫʤʦʤ, ʘ 

ʠʤʝʥʥʦ: ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʜʦʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʦʪʦʧʣʝʥʠʝ, ʵʣʝʢʪʨʠʢʫ, ʢʘʥʘʣʠʟʘʮʠʶ ʠ 

ʩʣʘʙʦʪʦʯʢʫ. 

ɺʠʜʳ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ: 

ɸ) ʉʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʪʚʦʜ ʢʘʥʘʣʠʟʘʮʠʠ. 

 ʅʠ ʦʜʥʦ ʧʦʤʝʱʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʛʦʜʥʳʤ ʠ ʢʦʤʬʦʨʪʥʳʤ ʙʝʟ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʪʚʦʜʘ ʢʘʥʘʣʠʟʘʮʠʠ. ʅʘʰʠ ʩʧʝʮʠʘʣʠʩʪʳ ʠʤʝʶʪ 

ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʢʝ, ʫʩʪʘʥʦʚʢʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʠ 

ʛʠʜʨʦʩʠʩʪʝʤ ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦ ʫʩʪʘʥʦʚʢʝ ʦʩʦʙʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʠʜʨʦʩʠʩʪʝʤ, ʪʘʢʠʭ, ʢʘʢ ʚʘʥʥʳ, ʜʞʘʢʫʟʠ, ʙʘʩʩʝʡʥʳ ʣʶʙʦʛʦ ʪʠʧʘ.  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʤʦʥʪʘʞ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʣʶʙʦʛʦ ʪʠʧʘ 

ʧʨʦʭʦʜʠʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥʷʪʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩ ʫʯʝʪʦʤ ʚʩʝ ʧʨʠʥʷʪʳʭ ʥʦʨʤ, ʧʦʵʪʦʤʫ ʚʳ 

ʤʦʞʝʪʝ ʙʳʪʴ ʫʚʝʨʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 

ʊʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʳ ʫʩʧʝʰʥʦ ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʫ ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ 

ʣʦʢʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʝʡ ʠ ʢʦʪʣʦʚ ʣʶʙʦʛʦ ʪʠʧʘ.  

ɹ) ʉʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʦʝ ʧʦʤʝʱʝʥʠʝ ï ʵʪʦ ʪʝʧʣʦʝ ʧʦʤʝʱʝʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʪʝʧʣʦ ï ʵʪʦ ʟʘʣʦʛ ʚʘʰʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʢʦʤʬʦʨʪʘ. ʀ ʯʪʦ ʙʳ ʥʝ ʫʪʚʝʨʞʜʘʣʠ 

ʘʥʛʣʠʡʩʢʠʝ ʜʞʝʥʪʣʴʤʝʥʳ, ʢʦʪʦʨʳʝ ʠ ʚ XXI ʚʝʢʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʥʝ ʠʩʧʦʣʴʟʫʶʪ 

ʮʝʥʪʨʘʣʴʥʦʝ ʦʪʦʧʣʝʥʠʝ, ʥʘʩʪʦʷʱʠʡ ʜʦʤ ʠʣʠ ʦʬʠʩ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʬʦʨʪʥʳʤ, ʝʩʣʠ ʚ ʥʝʤ 

ʭʦʣʦʜʥʦ.  

ɺ) ʉʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ. 

 ʇʨʦʩʯʠʪʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʤʝʱʝʥʠʷ ʩ ʫʯʝʪʦʤ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʪʝʧʣʦʧʦʪʝʨʴ, ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʪʠʧ ʠ ʤʦʱʥʦʩʪʴ 

ʢʦʪʣʘ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʜʦʩʪʫʧʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʪʠʧʦʚ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ. 

ʇʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʠʧʦʚ ʨʘʜʠʘʪʦʨʦʚ ʠ ʩʚʷʟʫʶʱʠʭ 

ʠʭ ʪʨʫʙ ʩ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʦʡ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʢʦʪʣʘ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʵʣʝʢʪʨʦʩʝʪʴʶ ʠʣʠ ʛʘʟʦʚʦʡ ʩʝʪʴʶ, ʠ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʥʩʪʘʥʮʠʷʭ.   

 ɻ) ʉʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ.  

ɾʠʟʥʝʥʥʦ ʚʘʞʥʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʞʠʣʴʮʦʚ ʛʦʨʷʯʝʡ ʠ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ ʠ ʚ ʫʧʨʦʱʝʥʥʦʤ ʚʠʜʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʦʜʢʣʶʯʝʥʠʝ ʦʙʲʝʢʪʘ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʩʦʟʜʘʥʠʝ 

ʘʚʪʦʥʦʤʥʦʛʦ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ ʩʢʚʘʞʠʥ, ʢʦʣʦʜʮʝʚ, ʚʦʜʦʝʤʦʚ. ɺ ʩʘʤʦʤ ʟʜʘʥʠʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʱʘʪʝʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʥʥʘʷ ʨʘʟʚʦʜʢʘ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ 

ʪʨʫʙ (ʩʪʘʣʴʥʳʭ, ʧʣʘʩʪʠʢʦʚʳʭ, ʤʝʪʘʣʣʦʧʣʘʩʪʠʢʦʚʳʭ ʠʣʠ ʤʝʜʥʳʭ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʪʠʥʛʦʚ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʪʨʫʙ ʚʦʜʦʧʨʦʚʦʜʘ 

ʠ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʤʘʪʝʨʠʘʣ ʠ ʪʠʧ ʬʠʪʠʥʛʦʚ, ʢʨʘʥʦʚ ʠ ʚʝʥʪʠʣʝʡ. 

ɻʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʦʪʚʝʪʩʪʚʠʶ ʪʨʫʙ ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʧʨʦʚʦʜʘ ʠ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʘ ʢʦʨʨʦʟʠʠ. ʇʨʦʩʯʝʪ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʜʣʷ ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʚʘʥʥʳ, ʫʥʠʪʘʟʳ, 
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ʫʤʳʚʘʣʴʥʠʢʠ ʠ ʤʦʡʢʠ) ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʜʠʘʤʝʪʨʳ ʪʨʫʙ ʚʦʜʦʧʨʦʚʦʜʘ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ.  

ɼ) ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ.  

ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʨʝʰʠʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 

ʛʘʟʦʚʳʭ ʩʝʪʝʡ ʥʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷʭ. ʇʘʢʝʪʳ 

ʜʦʢʫʤʝʥʪʦʚ ʧʨʦʭʦʜʷʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʚ ʠʥʩʪʘʥʮʠʷʭ ʵʥʝʨʛʦʥʘʜʟʦʨʘ, ʤʝʩʪʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʛʘʟʦʚʳʭ ʩʝʪʝʡ, ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʘʥʩʪʘʥʮʠʠ ʠ ʵʢʦʣʦʛʠʠ. 

ʉʦʩʪʘʚʣʷʶʪʩʷ ʪʨʝʙʫʝʤʳʝ ʩʤʝʪʳ, ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʥʪʘʞ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ ʠ ʧʦʣʦʞʝʥʠʷʤʠ. ɺ ʟʜʘʥʠʠ 

ʤʦʥʪʠʨʫʶʪʩʷ ʧʨʦʝʢʪʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʦʜʢʣʶʯʘʶʪʩʷ ʵʣʝʢʪʨʦ - ʠ ʛʘʟʦʚʳʝ ʧʦʪʨʝʙʠʪʝʣʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʩʯʝʪʯʠʢʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʇʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʫʩʢ 

ʵʥʝʨʛʦʩʠʩʪʝʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ.  

ɽ) ʉʠʩʪʝʤʳ ʢʘʥʘʣʠʟʘʮʠʠ.  

ʇʨʦʩʯʠʪʳʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʠʘʤʝʪʨʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʠ ʩʪʦʯʥʳʭ ʪʨʫʙ, 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʨʝʥʘʞʥʳʭ ʨʘʙʦʪ, ʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʢ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɽʩʣʠ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦ ʨʷʜʫ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʧʨʠʯʠʥ, ʪʦ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʳ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʠ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʚʥʫʪʨʝʥʥʝʡ ʩʠʩʪʝʤʝ ʢʘʥʘʣʠʟʘʮʠʠ ʩʝʧʪʠʢʦʚ, ʦʯʠʩʪʠʪʝʣʝʡ, ʦʪʩʪʦʡʥʠʢʦʚ ʠ 

ʪ.ʜ. ɺʥʫʪʨʠ ʟʜʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʚʦʜʢʘ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ ʠ ʧʦʜʢʣʶʯʝʥʠʝ 

ʧʨʦʝʢʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ.  

  ɾ)  ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ.  

 ʇʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʩ ʫʯʝʪʦʤ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ. ɼʣʷ ʩʠʩʪʝʤ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʠʧʘ 

ʢʦʥʜʠʮʠʦʥʝʨʘ. ɺʳʧʦʣʥʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʨʝʙʫʝʤʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʠ ʤʦʥʪʘʞ ʪʨʫʙ 

ʠ ʙʣʦʢʦʚ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ.  

ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʜʦʣʛʦʩʨʦʯʥʫʶ ʠ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʰʪʘʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʦʙʣʘʜʘʶʱʠʭ ʜʦʩʪʘʪʦʯʥʳʤ ʦʧʳʪʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʙʦʪ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʚʥʫʰʠʪʝʣʴʥʳʤ ʩʧʠʩʢʦʤ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ. ɸ 

ʤʦʥʪʘʞ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʪʨʝʙʫʝʪ ʜʦʩʪʫʧʘ ʢ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 

ʠʥʩʪʨʫʤʝʥʪʫ. ʇʦʵʪʦʤʫ ʵʪʠ ʚʘʞʥʳʝ ʚʦʧʨʦʩʳ ʩʣʝʜʫʝʪ ʜʦʚʝʨʷʪʴ ʣʠʰʴ ʩʦʣʠʜʥʳʤ ʬʠʨʤʘʤ ʩ 

ʙʦʣʴʰʠʤ ʦʧʳʪʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʦʥʪʘʞʘ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ  ʠ ʭʦʨʦʰʝʡ ʜʝʣʦʚʦʡ 

ʨʝʧʫʪʘʮʠʝʡ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢʘ: 

1.  ɺʠʟʛʠʥ ɸ. ɸ., ɻʘʥʴʰʠʥ ɺ.ʅ., ʂʦʫʛʠʷ ɺ.ɸ. ʠ ʜʨ. ʀʥʞʝʥʝʨʥʘʷ ʛʝʦʜʝʟʠʷ. -  ʄ.: ɺʳʩʰʘʷ 
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ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠ ̫

ɽʩʝʥʙʝʨʣʠʥʘ ɼ.ʀ., ʂʫʘʥʳʰʢʝʨʝʝʚ ʊ. 

ʂʘʟʘʭʩʢʘʷ ɻʦʣʦʚʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʘʢʘʜʝʤʠʷ, 

ʨʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʳʩʦʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚʳʩʦʪʥʳʝ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʢʘʢ ʦʙʲʝʢʪʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʥʘʜʝʞʥʦʩʪʠ, ʜʦʣʛʦʚʝʯʥʦʩʪʠ   ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ  ʟʥʘʯʠʤʦʩʪʠ. ɼʣʷ 

ʚʳʩʦʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ   ʜʦʣʞʥʳ ʙʳʪʴ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʵʪʘʧʘ: 

ʤʦʥʠʪʦʨʠʥʛ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʤʝʱʝʥʠʡ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ; ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʠʟʥʦʩʘ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ; 

ʩʪʨʘʪʝʛʠʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʫʩʪʨʘʥʝʥʠʝ (ʣʠʢʚʠʜʘʮʠʶ) ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʦʨʘʣʴʥʦʛʦ 

ʠʟʥʦʩʘ.  

ʂʘʞʜʳʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤ, 

ʩʦʩʪʘʚ ʠ ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʜʨʫʛʠʭ ʵʪʘʧʦʚ, ʦʙʱʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʘʭ, ʦʙʲʝʤʳ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʀʟʙʝʞʘʪʴ ʥʝʦʧʨʘʚʜʘʥʥʳʭ 

ʨʠʩʢʦʚ ʠ ʧʦʪʝʨʴ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ  ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʦʞʥʳʭ (ʜʘʞʝ ʪʝʦʨʝʪʠʯʝʩʢʠ) 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʝʱʝ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʚʦʟʚʝʜʝʥʠʠ ʚʳʩʦʪʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ.  

ʅʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʩʦʪʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ,  ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ - ʦʙʝʩʧʝʯʠʪʴ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ. 

ʆʩʥʦʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʵʪʘʧʳ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʦʣʞʥʳ ʙʳʪʴ 

"ʧʨʦʝʢʪ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʪʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ" ʠ "ʧʨʘʚʠʣʘ ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʪʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ". 

ʇʨʦʝʢʪ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʣʞʝʥ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʯʠʭ ʯʝʨʪʝʞʝʡ ʥʘ ʩʦʦʨʫʞʝʥʠʝ ʟʜʘʥʠʷ ʠ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴ: ʥʘʠʙʦʣʝʝ 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʵʣʝʤʝʥʪʳ ʠʥʞʝʥʝʨʥʳʭ 

ʩʠʩʪʝʤ; ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʨʦʷʚʣʝʥʠʝ ʧʦʜʦʙʥʳʭ 

ʠʟʤʝʥʝʥʠʡ; ʜʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; ʧʨʠʥʮʠʧʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ ʠʭ ʧʨʦʝʢʪʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʧʨʦʝʢʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʦ 

ʟʘʤʝʥʝ ʠ ʜʝʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʜʝʤʦʥʪʘʞʫ 

ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʪʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʧʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ 

ʦʙʩʣʝʜʦʚʘʥʠʷ  ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʚʳʩʦʪʦʡ 100 ʤ, ʜʠʘʤʝʪʨʦʤ 5,1 ʤ ʨʘʡʦʥʥʦʡ 

ʢʦʪʝʣʴʥʦʡ ʛʦʨʦʜʘ ʉʘʪʧʘʝʚʘ. 

ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ ʜʳʤʦʚʘʷ ʪʨʫʙʘ ʚʳʩʦʪʦʡ 100 ʤ ʥʘʭʦʜʠʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʪʨʫʙʳ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʪʨʫʙʳ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ  

ʩʣʝʜʫʶʱʠʝ ʟʘʤʝʯʘʥʠʷ:  
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¶ ʅʘʨʫʞʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʣʦʷ ʠ ʪʝʣʘ ʙʝʪʦʥʘ ʩʪʝʥʢʠ ʩʪʚʦʣʘ  ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʩʪʚʦʣʘ. ʇʨʦʠʩʭʦʜʠʪ 

ʠʥʪʝʥʩʠʚʥʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʙʝʪʦʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʤʦʥʪʘʞʥʳʭ ʰʚʘʭ 

ʙʝʪʦʥʠʨʦʚʘʥʠʷ. ɿʘʱʠʪʥʳʡ ʩʣʦʡ  ʙʝʪʦʥʘ ʥʘ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʟʨʫʰʝʥ ʠ ʦʛʦʣʝʥʥʘʷ 

ʘʨʤʘʪʫʨʘ ʧʦʜʚʝʨʞʝʥʘ ʧʨʦʮʝʩʩʘʤ ʢʦʨʨʦʟʠʠ; 

¶ ɺʥʫʪʨʝʥʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ. ʉʦʩʪʦʷʥʠʝ ʢʠʨʧʠʯʥʦʡ ʬʫʪʝʨʦʚʢʠ ʥʝʦʜʥʦʟʥʘʯʥʦ ʧʦ 

ʚʩʝ ʚʳʩʦʪʝ, ʥʦ ʚ ʮʝʣʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʠ ʧʨʠʛʦʜʥʦʝ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ 

ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʦʪʤʝʯʝʥʳ ʥʘʯʠʥʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʚʳʧʦʨʘ ʩʪʝʥʢʠ ʬʫʪʝʨʦʚʢʠ ʚʥʫʪʨʴ 

ʪʨʫʙʳ. ʅʘʨʫʰʝʥʘ ʛʘʟʦʧʣʦʪʥʦʩʪʴ ʢʣʘʜʢʠ ʠ ʤʝʩʪʘ ʧʨʠʤʳʢʘʥʠʷ ʚ ʩʣʝʟʥʷʢʦʚʳʭ ʧʦʷʩʘʭ, ʯʪʦ 

ʚʝʜʝʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢ ʬʠʣʴʪʨʘʮʠʠ ʚʣʘʛʠ ʦʪʚʦʜʠʤʳʭ ʛʘʟʦʚ ʚ ʟʘʟʦʨ ʤʝʞʜʫ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ 

ʩʪʚʦʣʦʤ ʠ ʢʨʠʧʠʯʥʦʡ ʬʫʪʢʨʦʚʢʦʡ, ʫʚʣʘʞʥʝʥʠʶ (ʚʦʜʦʥʘʩʳʱʝʥʠʶ) ʫʪʝʧʣʠʪʝʣʷ ʠ 

ʚʳʧʠʨʘʥʠʷ ʬʫʪʝʨʦʚʢʠ ʚʥʫʪʨʴ ʩʪʚʦʣʘ. 

¶ ʉʠʩʪʝʤʘ ʛʨʦʟʦʟʘʱʠʪʳ, ʩʚʝʪʦʬʦʨʥʳʝ ʦʛʥʠ ʥʘ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ 

ʘʚʠʘʪʨʘʥʩʧʦʨʪʘ (ʩʚʝʪʦʦʛʨʘʞʜʝʥʠʝ) ʚ ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

¶ ʋʯʘʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʚʦʣʘ ʩ ʦʛʦʣʝʥʥʦʡ ʘʨʤʘʪʫʨʦʡ ʠ ʨʘʟʨʫʰʝʥʥʳʤ 

ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʦʪ ʨʘʟʨʫʰʝʥʥʦʛʦ ʚʳʚʝʪʨʝʥʥʦʛʦ ʩʣʦʷ ʙʝʪʦʥʘ, 

ʘʨʤʘʪʫʨʫ ï ʦʪ ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠ, ʧʨʦʜʫʪʴ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ, ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʪʴ ʚʦʜʦʡ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʧʦʢʨʳʪʴ ʪʦʨʢʨʝʪʙʝʪʦʥʦʤ ʥʘ 20-30 ʤʤ, ʚʦʩʩʪʘʥʦʚʠʚ ʟʘʱʠʪʥʳʡ ʩʣʦʡ. 

¶ ʅʘʚʝʩʥʳʝ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʩʚʝʪʦʬʦʨʥʳʭ ʧʣʦʱʘʜʦʢ ʚ ʦʛʨʘʥʠʯʝʥʥʦ-

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʄʝʪʘʣʣ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜʚʝʨʛʩʷ ʢʦʨʨʦʟʠʦʥʥʦʤʫ ʠʟʥʦʩʫ, 

ʢʦʪʦʨʳʡ ʢʘʨʜʠʥʘʣʴʥʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʮʝʣʦʤ. 

¶ ʉʠʩʪʝʤʘ ʛʨʦʟʦʟʘʱʠʪʳ,  ʩʚʝʪʦʬʦʨʥʳʝ ʦʛʥʠ ʪʨʝʙʫʝʪ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʧʣʘʬʦʥʦʚ 

ʬʦʥʘʨʝʡ, ʧʨʦʚʦʜʢʠ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʢʦʨʦʙʦʢ. 

¶ ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʢʠʨʧʠʯʥʘʷ 

ʢʣʘʜʢʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʘʚʘʨʠʡʥʳʭ ʦʪʨʝʟʢʘʭ ʩʪʚʦʣʘ ʪʨʫʙʳ ʥʝ ʚʳʧʦʣʥʷʪʴ ʬʫʪʝʨʦʚʢʠ ʚ ʩʚʷʟʠ ʩ 

ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʨʘʙʦʪ. ʇʨʝʜʣʦʞʝʥʦ ʟʘʤʝʥʠʪʴ ʬʫʪʝʨʦʚʢʫ ʠʟ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʥʘ ʧʦʢʨʳʪʠʝ 

ʠʟ ʪʦʨʢʨʝʪʙʝʪʦʥʘ. 

 ʅʘʧʨʠʤʝʨ, ʚ ʩʠʣʫ ʦʙʲʝʢʪʠʚʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ,  ʥʝʚʦʟʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 100%  

ʩʫʱʝʩʪʚʦʚʘʥʠʠ  ʘʙʩʦʣʶʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ  ʥʘʜʝʞʥʦʩʪʠ  ʘʨʤʘʪʫʨʳ, ʩʪʳʢʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ  ʠ ʙʝʪʦʥʥʳʭ ʩʪʳʢʦʚ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ.  ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʧʨʦʚʦʜʷʪʩʷ ʧʣʘʥʦʚʳʝ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ, ʧʦʵʪʦʤʫ ʚ ʧʨʘʚʠʣʘʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʛʦʚʦʨʝʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ 

ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʨʝʤʦʥʪʘ ʠʣʠ ʨʝʤʦʥʪʘ ʚʩʝʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚ ʮʝʣʦʤ. ʇʦʩʣʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʨʝʙʫʝʤʦʤʫ ʫʨʦʚʥʶ ʢʘʯʝʩʪʚʘ, ʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ 

ʧʦʚʨʝʞʜʝʥʠʡ  ʠ ʚʳʧʦʣʥʝʥʠʶ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ɸʥʘʣʦʛʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢ ʢʘʯʝʩʪʚʫ ʚʩʝʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʩʦʪʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ.  

ʇʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ 

ʂʘʟʘʭʩʪʘʥʝ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʦʝʢʪʦʚ ʠ 

ʧʨʘʚʠʣ ʠʭ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ. 
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ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2010ʛ. 

2. ʆʪʯʝʪ çʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 
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ʂʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʦʩʥʦʚʝ ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʠ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ 

ʇʦʚʦʣʞʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʀʚʘʱʝʥʢʦ ʖ.ɻ.,  ɽʚʩʪʠʛʥʝʝʚ ʉ.ɸ. 

ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉɸɼʀ, 

ʛ.ʉʘʨʘʪʦʚ, ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʷʞʫʱʝʛʦ 

(ɻʎʇɺ) ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ, 

ʧʨʠʨʦʜʥʦʝ ʩʳʨʴʝ, ʇʦʚʦʣʞʩʢʠʡ ʨʘʡʦʥ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʠʨʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʪʚʝʯʘʶʱʠʝ ʚʩʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ɹʳʩʪʨʳʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʳʭʦʜ ʥʘ 

ʧʝʨʝʜʦʚʳʝ ʧʦʟʠʮʠʠ, ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʠ ʚʳʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢʘʭ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʦʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, 

ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʩʳʨʴʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʪʝʭʥʦʛʝʥʥʦʛʦ.[1] 

ʉʦʛʣʘʩʥʦ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʥʜʝʥʮʠʠ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ 

ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ ʟʘʥʠʤʘʶʪ, ʪʘʢʠʝ ʚʷʞʫʱʠ ʢʘʢ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʠʟʚʝʩʪʴ ʠ ʥʝʙʦʣʴʰʘʷ ʜʦʣʷ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʠʧʩ. 

ʍʦʪʷ ʛʠʧʩ ʠ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʤʠʥʝʨʘʣʦʤ, 

ʧʨʦʜʫʢʪʳ ʦʙʞʠʛʘ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: 

ʭʠʤʠʯʝʩʢʦʡ, ʪʝʢʩʪʠʣʴʥʦʡ, ʮʝʤʝʥʪʥʦʡ, ʘ ʪʘʢʞʝ ʚ ʤʝʜʠʮʠʥʝ ʠ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʉʘʨʘʪʦʚʩʢʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʟʘʧʘʩʦʚ 

ʧʨʠʨʦʜʥʦʛʦ ʛʠʧʩʦʚʦʛʦ ʩʳʨʴʷ. ʆʜʥʘʢʦ ʦʙʲʝʤ ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʭ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʩʧʝʮʠʘʣʴʥʦ ʜʦʙʳʚʘʝʤʦʛʦ ʛʠʧʩʦʚʦʛʦ ʢʘʤʥʷ ʚ ʨʷʜʝ 

ʨʝʛʠʦʥʦʚ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠʤʝʝʪ ʬʦʩʬʦʛʠʧʩ, ʩʦʜʝʨʞʘʥʠʝ ʜʠʛʠʜʨʘʪʘ ʩʫʣʴʬʘʪʘ ʢʘʣʴʮʠʷ ʚ ʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 80é.95%. 

ʇʨʝʜʣʦʞʝʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʬʦʩʬʦʛʠʧʩʘ ʥʦ, ʥʝ 

ʩʤʦʪʨʷ ʥʘ ʵʪʦ ʦʙʲʝʤ ʝʛʦ ʫʪʠʣʠʟʘʮʠʠ ʦʩʪʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʦʩʬʦʛʠʧʩʘ: ʥʘʣʠʯʠʝ ʢʠʩʣʦʪ ʠ 

ʧʨʠʤʝʩʝʡ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʠ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʫʪʠʣʠʟʘʮʠʷ 

ʬʦʩʬʦʛʠʧʩʘ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʠʧʩʦʚʦʛʦ ʢʘʤʥʷ ʠ ʫʤʝʥʴʰʠʪʴ 

ʫʱʝʨʙ ʦʪ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʦʪʭʦʜʘ. 

ʃʘʙʦʨʘʪʦʨʥʳʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠʛʦʜʥʦʩʪʴ 

ʩʫʣʴʬʘʪʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʠʧʩʦʚʳʭ ʚʷʞʫʱʠʭ ʠ ʠʟʜʝʣʠʡ ʥʘ ʠʭ 

ʦʩʥʦʚʝ, ʘ ʧʨʘʢʪʠʢʘ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʗʧʦʥʠʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʠʧʩʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʚ ʢʨʫʧʥʳʭ 

ʤʘʩʰʪʘʙʘʭ. 

ʆʜʥʘʢʦ, ʧʨʠ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʛʠʧʩʦʚʦʝ ʚʷʞʫʱʝʝ ʠ ʚʷʞʫʱʝʝ ʦʩʥʦʚʝ ʬʦʩʬʦʛʠʧʩʘ ʠʤʝʝʪ 

ʩʭʦʞʠʝ ʥʝʜʦʩʪʘʪʢʠ - ʥʠʟʢʫʶ ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʠ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ, ʥʠʟʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ 

ʙʦʣʴʰʫʶ ʧʦʣʟʫʯʝʩʪʴ (ʦʩʦʙʝʥʥʦ ʚʦ ʚʣʘʞʥʦʤ ʩʦʩʪʦʷʥʠʠ). 

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʠ ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʝʝ ʨʝʰʝʥʠʷ ʣʝʞʠʪ ʚ ʧʝʨʝʚʦʜʝ 

ʛʠʧʩʦʚʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʚʷʞʫʱʝʛʦ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʧʫʪʝʤ ʝʛʦ ʨʝʮʝʧʪʫʨʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʨʠ ʧʦʤʦʱʠ ʘʢʪʠʚʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʚ 
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ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʩʪʠʛʣʠ ʛʠʧʩʦʮʝʤʝʥʪʥʦʧʫʮʮʦʣʘʥʦʚʳʝ ʚʷʞʫʱʠʝ (ɻʎʇɺ) ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʝʱʝ ʚ 30-40 ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ɺʦʣʞʝʥʩʢʠʤ ɸ.ɺ. ʠ ʝʛʦ ʰʢʦʣʦʡ. [2] 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʩʪʘʚʘ ɻʎʇɺ ʥʘ ʦʩʥʦʚʝ 

ʛʠʧʩʦʩʦʜʝʨʞʘʱʝʛʦ ʦʪʭʦʜʘ ï ʬʦʩʬʦʛʠʧʩʘ, ʘʢʪʠʚʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ (ɸʄɼ) ʠ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ. 

ɺ ʭʦʜʝ ʧʦʣʫʯʝʥʠʷ ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ  ʠʟ ʘʧʘʪʠʪʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʧʦ 

ʜʠʛʠʜʨʘʪʥʦʤʫ ʩʧʦʩʦʙʫ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʩʫʣʴʬʘʪ ʢʘʣʴʮʠʷ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʨʠʩʪʘʣʣʳ 

ʩʫʣʴʬʘʪʘ ʢʘʣʴʮʠʷ ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʘʟʤʝʨʦʤ, ʥʦ ʠ ʬʘʟʦʚʳʤ ʠ 

ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʩʦʦʩʘʞʜʝʥʥʳʝ ʠ ʩʦʦʢʨʠʩʪʘʣʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ ʚ ʚʠʜʝ 

ʥʝʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʘʧʘʪʠʪʘ, ʩʦʝʜʠʥʝʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʬʦʩʬʦʨʥʦʡ ʠ 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʡ ʢʠʩʣʦʪʳ, ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʬʦʩʬʘʪʦʚ ʢʘʣʴʮʠʷ. ɺ ʠʪʦʛʝ ʩʫʣʴʬʘʪ ʢʘʣʴʮʠʷ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʝʣʢʠʭ ʠ ʨʘʟʣʠʯʥʳʭ ʧʦ ʨʘʟʤʝʨʫ ʢʨʠʩʪʘʣʣʦʚ, ʦʙʣʘʜʘʝʪ ʭʫʜʰʝʡ 

ʬʠʣʴʪʨʫʝʤʦʩʪʴʶ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʩʚʦʙʦʜʥʦʡ ʚʣʘʛʠ ʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ 

(ʥʝʦʪʤʳʪʦʡ) ʬʦʨʤʳ ʈ2ʆ5.[3] 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʦʩʬʦʛʠʧʩʘ 

CaO SO3 P2O5 SiO2 Fe2O3 F 

27,3-31,02 54,15-65,40 0,98-1,19 0,55-0,68 0,35-0,44 0,18-1,7 

ʉʣʦʞʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʥʘʣʠʯʠʝ ʬʠʟʠʯʝʩʢʠ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 27-32%, ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʚʷʞʫʱʠʝ ʩʚʦʡʩʪʚʘ ʬʦʩʬʦʛʠʧʩʘ ʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. 

ʋʩʪʨʘʥʠʪʴ ʜʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

ð ʧʨʦʤʳʚʢʘ ʬʦʩʬʦʛʠʧʩʘ ʚʦʜʦʡ; 

ð ʧʨʦʤʳʚʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʡʪʨʘʣʠʟʘʮʠʝʡ ʠ ʦʩʘʞʜʝʥʠʝʤ ʧʨʠʤʝʩʝʡ ʚ ʚʦʜʥʦʡ 

ʩʫʩʧʝʥʟʠʠ; 

ð ʤʝʪʦʜ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʧʨʠʤʝʩʝʡ; 

ð ʚʚʝʜʝʥʠʝ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ, ʤʠʥʝʨʘʣʠʟʫʶʱʠʭ ʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ 

ʜʦʙʘʚʦʢ ʧʝʨʝʜ ʦʙʞʠʛʦʤ ʠ ʧʦʩʣʝ ʥʝʛʦ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʦʙʣʘʜʘʶʪ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. [4] 

ɺ ʢʘʯʝʩʪʚʝ ɸʄɼ ʚʳʙʨʘʥʳ ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʧʨʠʯʠʥʦʡ ʚʳʙʦʨʘ ʜʘʥʥʳʭ ʧʦʨʦʜ ʚ ʚʠʜʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʷʚʠʣʦʩʴ ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ 

ʥʠʭ ʘʜʩʦʨʙʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ, ʠʤʝʷ ʦʯʝʥʴ ʨʘʟʚʠʪʫʶ ʫʜʝʣʴʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦ ʧʦʛʣʦʱʘʶʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ ʠ ʧʨʦʯʥʦ ʝʸ ʫʜʝʨʞʠʚʘʶʪ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ɸʄɼ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʚʠʜʝ ʜʨʦʙʣʝʥʦʡ ʢʨʦʰʢʠ ʩ 

ʢʨʫʧʥʦʩʪʴʶ ʟʝʨʝʥ ʥʝ ʙʦʣʝʝ 2-3 ʤʤ. 

ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʛʦ ʬʦʩʬʦʛʠʧʩʘ ʠ ɸʄɼ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʣʫʯʰʘʶʪʩʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʷʞʫʱʝʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʝʥʥʘʷ 

ʢʦʤʧʦʟʠʮʠʷ çʌɻ+ɸʄɼè ʦʙʣʘʜʘʝʪ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʪ ʠʩʭʦʜʥʦʛʦ 

ʬʦʩʬʦʛʠʧʩʘ ʦʙʦʞʞʝʥʥʦʛʦ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ɻʎʇɺ ʚ ʧʦʣʫʯʝʥʥʳʝ 

ʢʦʤʧʦʟʠʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʨʅ 

(ʥʘʯ.) 

ʨʅ 

(ʦʙʨ) 

ʉʨʦʢʠ 

ʉʭʚʘʪʳʚʘʥʠʷ, 

ʤʠʥ 

 

ɺʦʜʦʧʦʪ

ʨʝʙʥ, % 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʴ ʧʨʠ 

ʩʞʘʪʠʠ, Rʩʞ (ʄʇʘ) ʂʦʵʬ-ʪ 

ʚʦʜʦʩʪ 
2ʯ 7ʩʫʪ 28ʩʫʪ 

ʌʦʩʬʦʛʠʧʩ 3,6 5,45 ʥʘʯ-20; ʢʦʥ-45 68 0 3 4,5 0,3 

ʌɻ+ɸʄɼ* 3,7 7,2 ʥʘʯ-10; ʢʦʥ-20 55 1,3 5 7,2 0,65 

ʌɻ+ʎ - - ʥʘʯ-25; ʢʦʥ-40 65 0 4,3 5 0,57 

ʌɻ+ɸʄɼ*+ʎ - - ʥʘʯ-8; ʢʦʥ-18 50 2 6,6 12 0,8 

ʇʨʠʤʝʯʘʥʠʝ: ʌɻ ï ʬʦʩʬʦʛʠʧʩ; ɸʄɼ ï ʛʦʨʥʘʷ ʧʦʨʦʜʘ; ʎ ï ʮʝʤʝʥʪ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɸʄɼ ʚ ʧʨʦʮʝʩʩʝ ʦʙʞʠʛʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʟʘ ʩʯʝʪ ʘʙʩʦʨʙʮʠʠ ʚʣʘʛʠ ʠ ʥʝʛʘʪʠʚʥʳʭ ʧʨʠʤʝʩʝʡ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʬʦʩʬʦʛʠʧʩʝ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʠ ɻʎʇɺ ʥʘ ʠʭ ʦʩʥʦʚʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʷʭ ʠ ʥʠʟʢʦʤʘʨʦʯʥʳʭ ʙʝʪʦʥʘʭ. 
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Abstract  

The article considers the estimation of biological resistance properties of composite 

materials based on sodium silicate binder, a modified mineral supplements on the basis of local 

natural and manmade materials. 
 

ɹʠʦʩʪʦʡʢʦʩʪʴ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʊʀʄ) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʦʡʢʦʩʪʴ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʛʨʠʙʢʦʚ, ʙʘʢʪʝʨʠʡ ʠ ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʠʭ ʩʪʨʫʢʪʫʨʫ. ʅʝʛʘʪʠʚʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʛʫʪ ʧʦʜʚʝʨʛʥʫʪʴʩʷ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ, ʪʘʢ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʊʀʄ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʨʝʜ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ. 

ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʨʝʜʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ 

ʩʠʣʠʢʘʪʥʘʪʨʠʝʚʦʛʦ ʩʚʷʟʫʶʱʝʛʦ [1; 2]. ʆʩʦʙʝʥʥʦ ʙʳʩʪʨʦ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʨʘʟʨʫʰʘʶʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʭʠʤʠʯʝʩʢʦʡ, ʧʠʱʝʚʦʡ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʛʘʪʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [3; 4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ 

ʫʯʘʩʪʠʝ, ʥʦ ʠ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ [3; 4]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʦʡʢʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɸʥʘʣʠʟ ʨʘʙʦʪ ɸ.ɸ. ɸʥʠʩʠʤʦʚʘ, ɺ.ʀ. ɹʠʣʘʷ, ɸ.ɼ. 
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ɽ.ɸ. ʄʦʨʦʟʦʚʘ, ɸ.ɸ. ʇʘʱʝʥʢʦ, ʃ.ʇ. ʉʚʠʜʝʨʩʢʦʛʦ, ɺ.ʌ. ʉʤʠʨʥʦʚʘ, ɺ.ʀ. ʉʦʣʦʤʘʪʦʚʘ, ʄ.ʉ. 

ʌʝʣʴʜʤʘʥʘ, ʈ. ɹʣʘʪʥʠʢʘ, ɺ. ɿʘʥʦʚʦʡ, L. Coretzki, S.J. Pirt ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʙʠʦʨʘʟʨʫʰʝʥʠʷʤ ʧʦʜʚʝʨʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʤʘʪʝʨʠʘʣʳ: ʤʝʪʘʣʣʠʯʝʩʢʠʝ, ʢʘʤʝʥʥʳʝ, 

ʙʝʪʦʥʥʳʝ ʠ ʪ.ʜ. ɹʠʦʨʘʟʨʫʰʝʥʠʷ ʚʳʟʳʚʘʶʪʩʷ ʢʘʢ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘʤʠ - ʞʠʚʦʪʥʳʤʠ, 

ʧʪʠʮʘʤʠ, ʥʘʩʝʢʦʤʳʤʠ, ʪʘʢ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ - ʙʘʢʪʝʨʠʷʤʠ, ʛʨʠʙʘʤʠ, ʘʢʪʠʥʦʤʠʮʝʪʘʤʠ. 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʙʦʣʝʝ 40 % ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʙʠʦʨʘʟʨʫʰʝʥʠʡ 

ʩʚʷʟʘʥʦ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʠ ʟʘʨʫʙʝʞʥʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʧʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʢʘʟʳʚʘʶʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ. ʀʭ ʚʳʩʦʢʘʷ 

ʜʝʩʪʨʫʢʪʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʤʘʪʝʨʠʘʣʘʤ 

ʨʘʟʣʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʥʘʣʠʯʠʝʤ ʫ ʥʠʭ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʛʦ, ʤʦʱʥʦʛʦ ʠ ʤʦʙʠʣʴʥʦʛʦ ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʚʝʜʝʥʠʝ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ ʠʩʩʣʝʜʦʚʘʥʦ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʚ ʟʜʘʥʠʷʭ ʠ 

ʩʦʦʨʫʞʝʥʠʷʭ, ʛʜʝ ʚʦʟʤʦʞʥʳ ʧʨʦʮʝʩʩʳ ʙʠʦʨʘʟʨʫʰʝʥʠʷ, ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʟʠʪʦʚ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʨʝʜʘʤʠ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʢʦʨʨʦʟʠʷ ʤʦʞʝʪ ʠʜʪʠ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ: 

Å ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ; 

Å ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ 

ʜʝʧʦʣʷʨʠʟʘʪʦʨʳ ʠʣʠ ʢʘʪʘʣʠʟʘʪʦʨʳ ʢʦʨʨʦʟʠʦʥʥʳʭ ʨʝʘʢʮʠʡ; 

Å ʢʦʨʨʦʟʠʦʥʥʳʝ ʨʝʘʢʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʦʪʜʝʣʴʥʦʡ ʯʘʩʪʴʶ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʮʠʢʣʘ 

ʙʘʢʪʝʨʠʡ. 

ɺ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʨʦʜʦʚ ʠ ʚʠʜʦʚ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʙʘʢʪʝʨʠʠ, ʦʙʨʘʟʫʶʱʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ, ʦʢʠʩʣʷʶʱʠʝ ʤʝʪʘʥ, ʞʝʣʝʟʦʙʘʢʪʝʨʠʠ, ʘ ʪʘʢʞʝ ʛʨʠʙʳ ʠ ʚʦʜʦʨʦʩʣʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ, ʚ ʢʦʪʦʨʳʭ ʫʩʢʦʨʷʶʪʩʷ 

ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳ ʚ ʢʦʨʨʦʟʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʣʠʪʦʪʨʦʬʥʳʝ 

ʙʘʢʪʝʨʠʠ, ʦʢʠʩʣʷʶʱʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ [1, 2, 3]. 

ʇʦʨʠʩʪʦʩʪʴ ʠ ʤʠʢʨʦʟʦʥʘʣʴʥʦʝ ʟʘʩʝʣʝʥʠʝ ʙʘʢʪʝʨʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʅ ʠ 

ʨʘʟʨʫʰʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ. ʆʩʦʙʝʥʥʦ ʘʛʨʝʩʩʠʚʥʳʤʠ ʩʯʠʪʘʶʪʩʷ 

ʘʵʨʦʙʥʳʝ ʪʠʦʥʦʚʳʝ ʙʘʢʪʝʨʠʠ, ʵʢʟʦʪʝʨʤʠʯʥʦ ʦʢʠʩʣʷʶʱʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʬʦʨʤʳ ʩʝʨʳ 

ʧʨʠ ʜʦʩʪʫʧʝ ʩʚʦʙʦʜʥʦʛʦ ʢʠʩʣʦʨʦʜʘ [3, 4]. ɹʠʦʩʦʧʨʦʪʠʚʣʝʥʠʝ ʞʠʜʢʦʩʪʝʢʦʣʴʥʳʭ 

ʢʦʤʧʦʟʠʪʦʚ ʦʛʨʘʥʠʯʝʥʦ ʠʭ ʧʨʠʨʦʜʦʡ, ʧʦʩʢʦʣʴʢʫ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ 

ʩʢʣʦʥʥʳ ʢ ʘʢʪʠʚʥʦʤʫ ʘʜʩʦʨʙʠʨʦʚʘʥʠʶ ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʠ, ʘ ʟʘʪʝʤ ʧʦʷʚʣʝʥʠʶ ʥʘ ʥʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʂʦʤʧʦʟʠʪʳ ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʘʪʥʘʪʨʠʝʚʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʙʠʦʩʪʦʡʢʦʩʪʴʶ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʫʪʝʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʩʦʩʪʘʚʘ ʩʳʨʴʝʚʦʡ 

ʩʤʝʩʠ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [1, 2, 3] ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʟ ʙʦʣʴʰʦʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʨʫʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʟʜʝʣʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʢʘʟʳʚʘʶʪ 

ʤʠʮʝʣʠʘʣʴʥʳʝ ʛʨʠʙʳ Aspergillus niger ʠ Penicillium chrysogenum. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘʤʠ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʙʠʦʩʪʦʡʢʦʩʪʠ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʘʪʥʘʪʨʠʝʚʦʛʦ 

ʩʚʷʟʫʶʱʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʜʘʥʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʩʠʣʠʢʘʪʥʘʪʨʠʝʚʳʭ ʢʦʤʧʦʟʠʮʠʡ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ: ʧʠʨʦʣʠʟʥʘʷ ʩʘʞʘ; ʙʠʥʘʨʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ çʜʝʬʝʢʘʪ-ʩʘʞʘè (ʧʨʠ 

ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ 1/2); çʬʦʩʬʦʛʠʧʩ-ʩʘʞʘè (1/2) [5]; ʩʠʣʠʮʠʪʦʚʳʝ ʧʦʨʦʜʳ: 
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ʢʨʝʤʥʠʩʪʘʷ, ʛʣʠʥʠʩʪʘʷ ʠ ʢʘʨʙʦʥʘʪʥʘʷ ʦʧʦʢʠ; ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ ʥʘ ʦʩʥʦʚʝ ʙʦʷ 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʠʨʧʠʯʘ. ʉʦʩʪʘʚʳ ʩʳʨʴʝʚʳʭ ʩʤʝʩʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚʳ ʩʳʨʴʝʚʳʭ ʩʤʝʩʝʡ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʊʀʄ 

ʂʦʤʧʦʥʝʥʪʳ 
ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʩʪʘʚʘʭ, ʤʘʩ.ʯ. 

1 2 3 4 5 6 7 8 

ʉʠʣʠʢʘʪʥʘʪʨʠʝʚʦʝ ʩʚʷʟʫʶʱʝʝ 

(ʉʅʉ) 
100 100 100 100 100 100 100 100 

ʇʠʨʦʣʠʟʥʘʷ ʩʘʞʘ - 10 - - - - - - 

çʜʝʬʝʢʘʪ-ʩʘʞʘè - - 10 - - - - - 

çʬʦʩʬʦʛʠʧʩ-ʩʘʞʘè - - - 10 - - - - 

ʂʨʝʤʥʠʩʪʘʷ ʦʧʦʢʘ - - - - 10 - - - 

ɻʣʠʥʠʩʪʘʷ ʦʧʦʢʘ - - - - - 10 - - 

ʂʘʨʙʦʥʘʪʥʘʷ ʦʧʦʢʘ - - - - - - 10 - 

ʄɹʂʂ - - - - - - - 10 

 

ʀʩʧʳʪʘʥʠʷ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʭ ʊʀʄ ʥʘ ʦʙʨʘʩʪʘʝʤʦʩʪʴ ʤʠʮʝʣʠʘʣʴʥʳʤʠ ʛʨʠʙʘʤʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 9.049-91 [6] - ʧʦ ʤʝʪʦʜʘʤ 1 ʠ 3. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʘʣʠʩʴ ʢʦʤʧʦʟʠʪʳ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʠʨʦʣʠʟʥʦʡ ʩʘʞʠ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʙʠʦʩʪʦʡʢʦʩʪʴ ʦʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʘʧʦʣʥʠʪʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. 
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ʄʝʪʦʜ 1ʄʝʪʦʜ 3
 

ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʨʘʩʪʘʝʤʦʩʪʠ ʢʦʤʧʦʟʠʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʠʣʠʢʘʪʥʘʪʨʠʝʚʦʛʦ 

ʩʚʷʟʫʶʱʝʛʦ, ʥʘʧʦʣʥʝʥʥʦʛʦ ʨʘʟʣʠʯʥʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʢʦʤʧʦʟʠʪʳ ʥʘ ʦʩʥʦʚ ʩʠʣʠʢʘʪʥʘʪʨʠʝʚʦʛʦ ʩʚʷʟʫʶʱʝʛʦ ʩ 

ʚʚʝʜʝʥʠʝʤ ʧʠʨʦʣʠʟʥʦʡ ʩʘʞʠ ʬʫʥʛʠʮʠʜʥʳ ʧʨʠ ʜʝʡʩʪʚʠʠ ʛʨʠʙʦʚ Penicillium chrysogenum ʠ 

Aspergillus niger, ʢʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʡ ʜʦʙʘʚʢʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʘʩ. ʯ. ʥʘ 100 ʤʘʩ. ʯ. 

ʩʠʣʠʢʘʪʥʘʪʨʠʝʚʦʛʦ ʩʚʷʟʫʶʱʝʛʦ. ʂʦʤʧʦʟʠʪʳ ʩ ʙʠʥʘʨʥʳʤʠ ʜʦʙʘʚʢʘʤʠ çʜʝʬʝʢʘʪ-ʩʘʞʘè ʠ 

çʬʦʩʬʦʛʠʧʩ-ʩʘʞʘè ʦʙʣʘʜʘʶʪ ʛʨʠʙʦʩʪʦʡʢʦʩʪʴʶ ʧʨʠ ʜʝʡʩʪʚʠʠ ʛʨʠʙʦʚ Penicillium 

chrysogenum ʠ Aspergillus niger ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʜʘʥʥʳʭ ʜʦʙʘʚʦʢ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10 ʤʘʩ. ʯ. 

ʥʘ 15 ʤʘʩ. ʯ. ʜʦʙʘʚʦʢ ʠ 100 ʤʘʩ. ʯ. ʉʅʉ. ʇʨʠʯʝʤ ʩʦʦʪʥʦʰʝʥʠʝ ʜʝʬʝʢʘʪ (ʬʦʩʬʦʛʠʧʩ)/ʩʘʞʘ ʚ 

ʙʠʥʘʨʥʳʭ ʜʦʙʘʚʢʘʭ ʩʦʩʪʘʚʣʷʝʪ 1/2. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʠʨʦʣʠʟʥʦʡ ʩʘʞʠ ʥʘ ʙʠʦʩʪʦʡʢʦʩʪʴ ʢʦʤʧʦʟʠʪʦʚ 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʸ ʩʦʜʝʨʞʘʥʠʷ ʩ 5 ʜʦ 15 ʤʘʩ. ʯ. ʥʘ 100 ʤʘʩ. ʯ. 
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ʩʠʣʠʢʘʪʥʘʪʨʠʝʚʦʛʦ ʩʚʷʟʫʶʱʝʛʦ, ʢʦʤʧʦʟʠʪʳ ʥʘ ʦʩʥʦʚʝ ʉʅʉ ʩʪʘʥʦʚʷʪʩʷ ʬʫʥʛʠʮʠʜʥʳʤʠ 

(ʨʘʜʠʫʩ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 10 ʤʤ). 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʳ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʘʧʦʣʥʠʪʝʣʷ ʥʘ 

ʙʠʦʩʪʦʡʢʦʩʪʴ ʢʦʤʧʦʟʠʪʦʚ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʣʫʯʰʝʡ ʙʠʦʩʪʦʡʢʦʩʪʴʶ 

ʦʙʣʘʜʘʶʪ ʢʦʤʧʦʟʠʪʳ, ʥʘʧʦʣʥʝʥʥʳʝ ʙʠʥʘʨʥʳʤʠ ʜʦʙʘʚʢʘʤʠ çʜʝʬʝʢʘʪ-ʩʘʞʘè ʠʣʠ 

çʬʦʩʬʦʛʠʧʩ-ʩʘʞʘè, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠʭ ʚ ʩʦʩʪʘʚʝ 5-10 ʤʘʩ. ʯ. ʥʘ 100 ʤʘʩ. ʯ. ʩʚʷʟʫʶʱʝʛʦ ï 

ʢʦʤʧʦʟʠʪʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩʦʩʪʘʚʦʚ ʷʚʣʷʶʪʩʷ ʛʨʠʙʦʩʪʦʡʢʠʤʠ, ʥʦ ʥʝ ʬʫʥʛʠʮʠʜʥʳʤʠ 

(ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʝʡʩʪʚʠʶ ʛʨʠʙʦʚ 1-2 ʙʘʣʣʘ ʧʦ ʤʝʪʦʜʘʤ 1 ʠ 3 [6]). ɺʚʝʜʝʥʠʝ ʪʘʢʠʭ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʢʘʢ ʢʨʝʤʥʠʩʪʘʷ ʠ ʛʣʠʥʠʩʪʘʷ ʦʧʦʢʠ ʠ ʄɹʂʂ ʧʨʠʚʦʜʠʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʟʘʩʝʣʝʥʠʶ (ʦʙʨʘʩʪʘʝʤʦʩʪʠ) ʧʦʚʝʨʭʥʦʩʪʠ ʊʀʄ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʘ ʩʦʩʪʘʚ, ʥʘʧʦʣʥʝʥʥʳʡ 

ʢʘʨʙʦʥʘʪʥʦʡ ʦʧʦʢʦʡ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʦʪ 5 ʜʦ 15 ʤʘʩ. ʯ. ʥʘ 100 ʤʘʩ. ʯ. ʉʅʉ ʦʢʘʟʘʣʩʷ ʥʝ 

ʛʨʠʙʦʩʪʦʡʢʠʤ. 

ʈʝʟʫʣʴʪʘʪ ʧʦʷʚʣʝʥʠʷ ʙʠʦʩʪʦʡʢʠʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʮʠʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʠʨʦʣʠʟʥʦʡ 

ʩʘʞʠ, ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʩʦʩʪʘʚʝ ʧʠʨʦʣʠʟʥʦʡ ʩʘʞʠ ʦʢʩʠʜʘ ʮʠʥʢʘ ʠ ʩʫʣʴʬʠʜʘ ʮʠʥʢʘ, 

ʩʦʯʝʪʘʥʠʝ ʢʦʪʦʨʳʭ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʬʫʥʛʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʨʘʜʠʫʩ 

ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 10 ʤʤ). 
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ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʘʣʢʠʣʟʘʤʝʱʝʥʥʳʭ ʬʝʥʦʣʦʚ  ʠ 

ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ 

ʀʚʘʱʝʥʢʦ ʖ.ɻ., ʊʠʤʦʭʠʥ ɼ.ʂ.,  

ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʉʘʨʘʪʦʚ, ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ 

ʘʣʢʠʣʟʘʤʝʱʝʥʥʳʭ ʬʝʥʦʣʦʚ ʠ ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʠʟʜʝʣʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʣʝʢʩʥʘʷ ʜʘʙʘʚʢʘ, ʘʣʢʠʣʟʘʤʝʱʝʥʥʳʡ ʬʝʥʦʣ, ʫʩʢʦʨʠʪʝʣʴ 

ʪʚʝʨʜʝʥʠʷ. 

ʇʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʉ-3 ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʟʘʚʦʜʘʭ ʛ. ʉʘʨʘʪʦʚʘ ʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦʢʘʟʘʣʘ ʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʝʪʦʥʘʭ ʢʘʢ ʩ ʧʦʚʳʰʝʥʥʳʤ (450õ550 ʢʛ/ʤ
3
), ʪʘʢ ʠ 

ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ (300õ350 ʢʛ/ʤ
3
) ʨʘʩʭʦʜʦʤ ʮʝʤʝʥʪʥʦʛʦ  ʚʷʞʫʱʝʛʦ. ɸʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ ʥʘ ʆʆʆ çɿʘʚʦʜ ɾɹʂ-2è, ʛ. ʉʘʨʘʪʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʜʣʷ 

ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʦʩʪʠʛʘʶʪʩʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʣʝʜʫʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ: ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʬʦʨʤʦʚʘʥʠʷ ʥʘ 

15õ35 % (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʠ ʩʪʝʧʝʥʠ ʘʨʤʠʨʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ); ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʠʟʥʦʩʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʦʢʨʘʱʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ (ʩʞʘʪʳʡ ʚʦʟʜʫʭ, 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʧʘʨ ʜʦ 20%); ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʮʝʤʝʥʪʥʦʛʦ ʚʷʞʫʱʝʛʦ ʜʦ 16%; 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʟʜʘʥʥʦʡ ʜʦʙʘʚʢʠ ʜʣʷ ʙʝʪʦʥʦʚ ʥʘ 

ʦʩʥʦʚʝ ʘʣʢʠʣʟʘʤʝʱʝʥʥʳʭ ʬʝʥʦʣʦʚ (ʧʂʌ) ʠ ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

ʧʨʦʚʝʜʝʥʠʝ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʦʩʪʘʚʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ. 

ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʠʬʠʢʘʪʦʨʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ, 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: 

- ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʦʩʪʘʚʣʷʶʱʠʭ; 

- ʧʦʜʙʦʨ ʩʦʩʪʘʚʦʚ ʙʝʪʦʥʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ; 

- ʦʮʝʥʢʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʙʝʪʦʥʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʤʦʜʠʬʠʮʠʨʫʶʱʝʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ 

ʧʂʌ ʠ ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʦʩʪʘʚʥʳʭ ʩʚʘʡ ʢʣʘʩʩʦʤ 

ʙʝʪʦʥʘ ɺ15õɺ20.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʩ 0,5 % ʜʦʙʘʚʢʠ ʠ ʩʦʢʨʘʱʝʥʥʳʤ ʥʘ 

15,8% ʨʘʩʭʦʜʦʤ ʮʝʤʝʥʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ɼʦʙʘʚʢʘ ʚ ʙʝʪʦʥʦʩʤʝʩʠʪʝʣʴ ʧʦʜʘʝʪʩʷ ʚ ʚʠʜʝ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʪʦʥʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ 

ʧʨʦʯʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʧʂʌ ʠ 

ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ.  

ɺ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʙʝʪʦʥʦʩʤʝʩʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʨʝʤʷ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʟʘʤʝʩʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʩʦʩʪʘʚʣʷʣʦ 160õ180 ʩʝʢʫʥʜ, ʜʣʷ ʩʦʩʪʘʚʦʚ ʩ 

ʤʦʜʠʬʠʮʠʨʫʶʱʝʡ ʜʦʙʘʚʢʦʡ ʚʨʝʤʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 120õ130 ʩʝʢʫʥʜ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʜʣʷ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʫʣʫʯʰʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ ʩʪʨʫʢʪʫʨ. 
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ʊʘʙʣʠʮʘ 1.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʪʷʞʝʣʦʛʦ ʙʝʪʦʥʘ ʩ ʜʦʙʘʚʢʦʡ 

ʜʣʷ ʩʦʩʪʘʚʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ 

ˉ 

ʧ/ʧ 

 

ʊʠʧ ʩʚʘʠ 

ʂʣʘʩʩ 

(ʤʘʨʢʘ) 

ʙʝʪʦʥʘ ʥʘ 

ʩʞʘʪʠʝ 

ʉʦʩʪʘʚ ʙʝʪʦʥʘ ʢʛ/ʤ
3
 

ʋʜʦʙʦʫʢʣʘ-

ʜʳʚʘʝʤʦʩʪʴ, 

ʩʤ 

ʊʨʝʙʦʚʘʥʠʝ ʢ 

ʙʝʪʦʥʫ 

ʎ
ʝ
ʤ
ʝ
ʥ
ʪ

 

ʇ
ʝ
ʩ
ʦ
ʢ

 

ʑ
ʝ
ʙ
ʝ
ʥ
ʴ

 

ɺ
ʦ
ʜ
ʘ

 

ɼ
ʦ
ʙ
ʘ
ʚ
ʢ
ʘ

 

1 
ʉ-60-30-6 

ɺ15 (ʄ200) 

392 685 976 173 - 5-9 F100; ʇ2; W4 

2 330 685 976 141 1,650 5-9 F100; ʇ2; W4 

3 
ʉ-90-30-6 

ɺ20 (ʄ250) 

410 665 976 172 - 5-9 F150; ʇ2; W4 

4 345 665 976 143 1,725 5-9 F150; ʇ2; W4 

 

ʆʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʝʨʠʦʜʘ ʚʠʙʨʦʬʦʨʤʫʝʤʦʩʪʠ ʩ 25õ45 ʩʝʢʫʥʜ ʜʦ 15õ20 ʩʝʢʫʥʜ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʫʢʘʟʳʚʘʶʪ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʜʦʙʘʚʢʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʠʬʠʢʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʧʂʌ ʠ ʫʩʢʦʨʠʪʝʣʷ 

ʪʚʝʨʜʝʥʠʷ (ʩʫʣʴʬʘʪ ʥʘʪʨʠʷ) ʧʦʟʚʦʣʷʝʪ ʩʥʠʞʘʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʫʶ 

ʦʙʨʘʙʦʪʢʫ, ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʳʜʝʨʞʢʠ ʠʟʜʝʣʠʷ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʩʪʘʚʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ ʩʝʨʠʡ ʉ-60-30-6 ʠ ʉ-90-30-6. ʅʘ ʨʠʩ.2-4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ 

ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʩʪʘʚʥʳʭ ʩʚʘʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʙʘʚʦʢ; ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʧʂʌ ʠ ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ; ʠ 

ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʦʤ ʉ-3. 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʨʝʞʠʤʘ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʩʪʘʚʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʦʢ ʥʘ ʆʆʆ çɿʘʚʦʜ ɾɹʂ-2è, ʛ.ʉʘʨʘʪʦʚ 
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ʈʠʩʫʥʦʢ 3.  ɻʨʘʬʠʢ ʨʝʞʠʤʘ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʩʪʘʚʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʉ-3 ʥʘ ʆɸʆ çɿʘʚʦʜ ɾɹʂ-2è, 

ʛ.ʉʘʨʘʪʦʚ 

 
ʈʠʩʫʥʦʢ 4. ɻʨʘʬʠʢ ʨʝʞʠʤʘ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʩʪʘʚʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʧʂʌ ʠ ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ ʥʘ 

ʆʆʆ çɿʘʚʦʜ ɾɹʂ-2è, ʛ.ʉʘʨʘʪʦʚ 

ʇʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʛʣʘʤʝʥʪʫ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʦʩʪʘʚʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ (ʉ-60-30-6 ʠ ʉ-90-30-6) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʝʞʠʤʫ: ʚʳʜʝʨʞʢʘ 4 

ʯʘʩʘ; ʧʦʜʲʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ï 3 ʯʘʩʘ; ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʨʦʛʨʝʚ ï10 ʯʘʩʦʚ; ʦʩʪʳʚʘʥʠʝ ï 2 

ʯʘʩʘ,  ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 80-85
ʦ
ʉ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʷʝʪ 

ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʝʪʦʥʘ ʧʦ ʨʝʞʠʤʫ: ʚʳʜʝʨʞʢʘ 

- 3 ʯʘʩʘ; ʧʦʜʲʝʤ ʪʝʤʧʝʨʘʪʫʨʳ - 3 ʯʘʩʘ; ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʨʦʛʨʝʚ ï 7,5  ʯʘʩʘ; ʦʩʪʳʚʘʥʠʝ - 2 

ʯʘʩʘ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60-65
 ʦ
ʉ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2   

ʇʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʩ ʜʦʙʘʚʢʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ˉ 

ʧ/ʧ 

ʂʣʘʩʩ 

ʙʝʪʦʥʘ 
ɺʠʜ ʜʦʙʘʚʢʠ 

ʇʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʧʨʠ ʩʞʘʪʠʠ ʧʦʩʣʝ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʢʣʘʩʩʘ, % 

ʇʨʦʧʘʨʠʚʘʥʠʝ 

ʧʨʠ t = 

80õ85
ʦ
ʉ ʧʦ 

ʨʝʞʠʤʫ, ʯʘʩʦʚ 

ʇʨʦʧʘʨʠʚʘʥʠʝ 

ʧʨʠ t = 

60õ70
ʦ
ʉ ʧʦ 

ʨʝʞʠʤʫ, ʯʘʩʦʚ 

ʇʨʦʧʘʨʠʚʘʥʠʝ ʧʨʠ 

t = 60õ65
ʦ
ʉ  ʧʦ 

ʨʝʞʠʤʫ 

4-3-10-2 3-3-7,5-2 

1. ɺ 20 - 90 - - 

2. ɺ 20 
ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ 

ʉ-3 
- 85 - 

3. ɺ 20 
ʧʂʌ ʠ ʫʩʢʦʨʠʪʝʣʴ 

ʪʚʝʨʜʝʥʠʷ 
- - 83 
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ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʨʝʞʠʤʦʚ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʦʯʥʦʩʪʥʳʭ 

ʩʚʦʡʩʪʚ ʙʝʪʦʥʘ, ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʚʝʨʜʝʥʠʷ ʙʝʪʦʥʘ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ. ʇʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʜʦʙʘʚʢʦʡ ʜʦʩʪʠʛʘʝʪ ʥʝ ʤʝʥʝʝ 80 % ʦʪ ʧʨʦʝʢʪʥʦʡ. ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʭʦʜʝ ʧʨʦʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʘʣʢʠʣʟʘʤʝʱʝʥʥʳʭ ʬʝʥʦʣʦʚ ʠ ʫʩʢʦʨʠʪʝʣʷ ʪʚʝʨʜʝʥʠʷ ʚ 

ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ. 

 

 

ʄʝʪʦʜ ʠʦʥʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ - ʧʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʜʝʣʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ɸ. ɺ. ɿʸʤʘ, ɺ.ʅ. ɿʣʦʙʰ, ʅ.ɸ. ʂʣʷʭʠʥʘ, ʃ. ʈ. ʂʫʱ, ɺ.ʄ ʌʦʢʠʥ 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,ʈʌ 

ʈʫʙʝʞʘʥʩʢʠʡ ʭʠʤʠʢʦïʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʠʚʝʜʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ ʠʦʥʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʚʘʢʫʫʤʥʦʛʦ ʥʘʧʳʣʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʫʩʪʘʥʦʚʢʘ ʠʦʥʥʦʡ 

ʠʤʧʣʘʥʪʘʮʠʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠ ʧʨʠʥʮʠʧ ʝʝ ʨʘʙʦʪʳ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʧʨʦʯʥʷʶʱʠʭ ʧʦʢʨʳʪʠʡ ʚ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʝ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜ, ʠʦʥʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ, ʧʨʠʦʨʠʪʝʪʥʳʝ  ʥʘʧʨʘʚʣʝʥʠʷ, 

ʤʦʜʠʬʠʢʘʮʠʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʯʝʥʦ ʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ, ʢ 

ʢʦʪʦʨʳʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʠʦʥʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ. ʀʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ ʠʦʥʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʟʜʝʣʠʡ ʩ ʪʘʢʠʤ ʧʦʢʨʳʪʠʝʤ, ʧʦʟʚʦʣʷʷ ʤʝʥʷʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ 

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʪʥʦʩʠʪʩʷ ʢ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: 

¶ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʙʝʟ ʩʚʷʟʠ ʩ 

ʦʙʲʝʤʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʨʘʟʮʘ; 

¶ ʧʨʦʮʝʩʩ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʦʙʳʯʥʦʤʫ ʣʝʛʠʨʦʚʘʥʠʶ ʧʨʠʤʝʥʠʤ ʢ ʩʘʤʳʤ ʨʘʟʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ (ʤʝʪʘʣʣʘʤ, ʢʝʨʘʤʠʢʝ); 

¶ ʥʝʪ  ʧʦʚʝʨʭʥʦʩʪʠ  ʨʘʟʜʝʣʘ  (ʢʘʢ  ʚ  ʩʣʫʯʘʝ  ʧʦʢʨʳʪʠʡ),  ʯʘʩʪʦ  ʷʚʣʷʶʱʝʡʩʷ  
ʦʙʲʝʢʪʦʤ ʢʦʨʨʦʟʠʠ ʠʣʠ ʠʩʪʦʯʥʠʢʦʤ ʫʭʫʜʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʞʠʤʘʭ ʦʙʨʘʙʦʪʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ; 

¶ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

ʚʚʦʜʠʪʩʷ ʦʯʝʥʴ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʘʚʢʠ, ʧʦʵʪʦʤʫ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʨʦʛʠʝ ʠ ʨʝʜʢʠʝ ʵʣʝʤʝʥʪʳ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ 

ʧʨʦʮʝʩʩʘ; 

¶ ʚ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʪʨʫʜʥʦ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ; 

¶ ʧʨʠ   ʵʪʦʤ   ʤʦʛʫʪ   ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ   ʩʦʝʜʠʥʝʥʠʷ ʥʝʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʛʦ   ʩʦʩʪʘʚʘ   ʩ 
ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

¶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ ʩʚʦʶ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [1,2]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʫʩʪʘʥʦʚʢʘ ʠʦʥʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ, 

ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1[3]. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʚʘʢʫʫʤʥʦʡ ʨʘʙʦʯʝʡ ʢʘʤʝʨʳ 
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1, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ ʠʦʥʦʚ 2; ʩʠʩʪʝʤʘ ʚʘʢʫʫʤʥʦʡ 

ʦʪʢʘʯʢʠ ʚʦʟʜʫʭʘ: ʬʦʨʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ 3 ʠ ʚʳʩʦʢʦʚʘʢʫʫʤʥʳʡ ʘʛʨʝʛʘʪ 4, ʢʦʪʦʨʳʝ 

ʩʦʝʜʠʥʝʥʳ ʩ ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʦʡ ʯʝʨʝʟ ʚʝʥʪʠʣʠ 5 ʠ 6; ʩʠʩʪʝʤʘ ʜʦʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ 

ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ, ʚʢʣʶʯʘʶʱʘʷ ʥʘʪʝʢʘʪʝʣʴ 7 ʠ ʙʘʣʣʦʥ ʩ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ 

8; ʩʪʦʣ 9, ʛʜʝ ʨʘʟʤʝʱʘʶʪʩʷ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʜʝʪʘʣʠ 10. ʇʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʫʩʪʘʥʦʚʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 11. ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʫʩʪʘʥʦʚʢʦʡ ʩʦʜʝʨʞʠʪ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʚʦʨʦʤ ʚʳʩʦʢʦʚʘʢʫʫʤʥʦʛʦ ʘʛʨʝʛʘʪʘ, 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʣʠʪʢʠ ʚʳʩʦʢʦʚʘʢʫʫʤʥʦʛʦ ʘʛʨʝʛʘʪʘ ʠ ʬʦʨʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ ʠ ʩʠʩʪʝʤʫ 

ʙʣʦʢʠʨʦʚʢʠ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʦ ʪʦʢʫ ʠ ʧʦ ʥʘʧʨʷʞʝʥʠʶ. ʀʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ 

ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʝ ʠ ʥʘʩʦʩʝ ʘʛʨʝʛʘʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʇʄʊ-2 ʠ ʇʄʀ-2 

ʚʘʢʫʫʤʤʝʪʨʦʤ ɺʀʊ-2 12. 

 
ʈʠʩ. 1   ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʠʦʥʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ: 

1 - ʚʘʢʫʫʤʥʘʷ ʢʘʤʝʨʘ;    2 - ʠʩʪʦʯʥʠʢ ʠʦʥʦʚ; 3 - ʬʦʨʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ; 

4 - ʚʳʩʦʢʦʚʘʢʫʫʤʥʳʡ ʘʛʨʝʛʘʪ;    5,6- ʚʝʥʪʠʣʠ; 7 - ʥʘʪʝʢʘʪʝʣʴ; 8 - ʙʘʣʣʦʥ ʩ ʘʟʦʪʦʤ; 9 - ʩʪʦʣ; 

10 -ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʜʝʪʘʣʴ; 11 -ʙʣʦʢ ʧʠʪʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ; 12 - ʚʘʢʫʫʤʤʝʪʨ. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʠʦʥʦʚ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ ʚ 

ʩʢʨʝʱʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʠ ʤʘʛʥʠʪʥʦʤ ʧʦʣʷʭ ʚ ʧʘʨʘʭ ʣʝʛʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʠ 

ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʛʘʟʘ. ɿʘʤʝʥʷʷ ʚ ʠʩʪʦʯʥʠʢʝ ʠʦʥʦʚ ʤʠʰʝʥʴ (ʮʝʥʪʨʘʣʴʥʫʶ ʩʤʝʥʥʫʶ 

ʯʘʩʪʴ), ʧʦʣʫʯʘʶʪ ʠʦʥʳ ʥʝʦʙʭʦʜʠʤʦʛʦ ʣʝʛʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʠʦʥʦʚ 

ʣʝʛʠʨʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʪʦʜʥʦʝ ʨʘʩʧʳʣʝʥʠʝ ʤʠʰʝʥʠ ʠʩʪʦʯʥʠʢʘ ʠʦʥʘʤʠ 

ʨʘʙʦʯʝʛʦ ʛʘʟʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʘʟʦʪ, ʢʠʩʣʦʨʦʜ, ʘʨʛʦʥ. 

ʀʩʪʦʯʥʠʢ ʠʦʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. ʆʜʠʥ ʠʟ ʵʣʝʢʪʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʘʥʦʜʦʤ 

1, ʘ ʜʚʘ ʜʨʫʛʠʭ - ʢʘʪʦʜʘʤʠ 4, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʤʘʛʥʠʪʳ 2, ʩʦʟʜʘʶʱʠʝ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ, ʧʨʦʜʦʣʴʥʦʝ ʦʩʠ ʠʩʪʦʯʥʠʢʘ ʠʦʥʦʚ. ʄʠʰʝʥʴ 3 ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʘ ʠʣʠ ʜʠʩʢʘ ʢʨʝʧʠʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʥʘʢʠʜʥʦʡ ʛʘʡʢʠ ʥʘ ʧʦʣʦʤ ʰʪʫʮʝʨʝ, ʢʦʪʦʨʳʡ ʦʭʣʘʞʜʘʝʪʩʷ ʚʦʜʦʡ. ɺ ʟʘʟʦʨ ʤʝʞʜʫ 

ʘʥʦʜʦʤ ʠ ʢʘʪʦʜʘʤʠ ʯʝʨʝʟ ʪʨʫʙʢʫ ʧʦʜʘʝʪʩʷ ʨʘʙʦʯʠʡ ʛʘʟ ʠ ʧʨʠ ʧʦʜʘʯʝ ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ 

ʥʠʤʠ ʟʘʞʠʛʘʝʪʩʷ ʪʣʝʶʱʠʡ ʨʘʟʨʷʜ ʚ ʩʢʨʝʱʝʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʠ ʤʘʛʥʠʪʥʦʤ ʧʦʣʷʭ. ɿʘʪʝʤ 

ʧʦʜʘʝʪʩʷ ʥʘ ʤʠʰʝʥʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʦ 10 ʢɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʪʦʜʦʚ, ʧʨʠ ʵʪʦʤ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʦʥʳ ʨʘʙʦʯʝʛʦ ʛʘʟʘ ʚʳʭʦʜʷʪ ʠʟ ʢʦʣʴʮʝʚʦʡ ʱʝʣʠ ʢʘʪʦʜʘ ʢʦʣʴʮʝʚʦʛʦ 

ʨʘʟʨʷʜʘ ʠ ʙʦʤʙʘʨʜʠʨʫʶʪ ʤʠʰʝʥʴ. 

ʅʝʡʪʨʘʣʠ ʥʘʥʦʩʠʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʳʙʠʪʳʝ ʠʟ ʤʠʰʝʥʠ, ʧʦʧʘʜʘʶʪ ʚ ʨʘʟʨʷʜʥʳʡ 

ʧʨʦʤʝʞʫʪʦʢ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʤʠʰʝʥʴʶ ʠ ʚʥʫʪʨʝʥʥʠʤ ʮʠʣʠʥʜʨʦʤ- ʘʥʦʜʦʤ, ʠ ʠʦʥʠʟʠʨʫʶʪʩʷ. 

ɺ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʤʠʰʝʥʠ, ʚʳʭʦʜʠʪ ʧʦʪʦʢ ʠʦʥʦʚ ʠ ʥʝʡʪʨʘʣʝʡ ʨʘʙʦʯʝʛʦ ʛʘʟʘ ʠ 
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ʥʘʥʦʩʠʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʨʠ ʵʪʦʤ ʠʦʥʳ ʫʩʢʦʨʷʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 40 ʢɺ, ʧʨʠʣʦʞʝʥʥʳʤ ʢ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʟʝʤʣʝʥʥʦʛʦ ʢʘʪʦʜʘ ʢʦʣʴʮʝʚʦʛʦ ʨʘʟʨʷʜʘ. 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʠʩʪʦʯʥʠʢʘ ʠʦʥʦʚ: 1 - ʘʥʦʜ; 2 - ʤʘʛʥʠʪ; 3 - ʤʠʰʝʥʴ; 4 - ʢʘʪʦʜ;       

5 - ʩʪʦʣ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤʠ ʜʝʪʘʣʷʤʠ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦʩʣʝ 

ʟʘʛʨʫʟʢʠ ʚ ʚʘʢʫʫʤʥʫʶ ʢʘʤʝʨʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʛʝʨʤʝʪʠʟʘʮʠʷ 

ʢʘʤʝʨʳ ʠ ʝʝ ʚʘʢʫʫʤʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʦʡ ʚʘʢʫʫʤʥʦʡ ʦʪʢʘʯʢʠ ʚʦʟʜʫʭʘ. ʇʣʘʚʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʫʩʪʘʥʦʚʢʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʘʢʫʫʤʥʳʡ ʥʘʪʝʢʘʪʝʣʴ, ʝʛʦ ʢʦʥʪʨʦʣʴ -

ʚʘʢʫʫʤʤʝʪʨ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʧʫʩʢ ʨʘʙʦʯʝʛʦ (ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ) ʛʘʟʘ ʠ ʚʢʣʶʯʘʝʪʩʷ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʥʘ ʠʩʪʦʯʥʠʢ ʠʦʥʦʚ, ʠʦʥʳ ʠʟ ʢʦʪʦʨʦʛʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʩʢʦʨʷʶʱʝʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚʥʝʜʨʷʶʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ. 

ʈʝʞʠʤ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ: 

- ʚ ʛʘʟʦʚʦʤ ʨʘʟʨʷʜʝ ʤʝʞʜʫ ʘʥʦʜʦʤ ʠ ʢʘʪʦʜʦʤ     ʜʦ 0,6 ʢɺ ʜʦ 40 ʤɸ 

- ʤʝʞʜʫ ʢʘʪʦʜʦʤ ʠ ʤʠʰʝʥʴʶ     ʜʦ 2,0 ʢɺ ʜʦ 10 ʤɸ 

- ʤʝʞʜʫ ʤʠʰʝʥʴʶ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʴʶ   ʜʦ 40 ʢɺ ʜʦ 20 ʤɸ 

- ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ     0,07... 1 ʤʢɸ/ʤʤ
2
 

ʅʘʙʠʨʘʝʤʘʷ ʧʨʠ ʵʪʦʤ ʜʦʟʘ ʣʝʛʠʨʦʚʘʥʠʷ, ʪ. ʝ. ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʢʦʤʧʦʥʝʥʪʘ, 

ʧʦʧʘʚʰʠʭ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʩʤ
2
 ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

2

19
ʩʤ,

S·1,6·10

I·t
D -

-
=  

ʛʜʝ t  - ʚʨʝʤʷ ʣʝʛʠʨʦʚʘʥʠʷ, ʩ; 

I - ʪʦʢ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʠʦʥʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʟʜʝʣʠʡ, ɸ;  

S  - ʧʣʦʱʘʜʴ ʣʝʛʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʤ
2
. 

ʄʘʩʩʘ ʚʝʱʝʩʪʚʘ, ʧʦʧʘʜʘʝʤʘʷ ʥʘ    ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʘʣʠ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʦʥʥʳʤ 

ʧʫʯʢʦʤ, ʨʘʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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2ʢʛ/ʩʤD·N·A,M   =  

ʛʜʝ   D  - ʜʦʟʘ ʣʝʛʠʨʦʚʘʥʠʷ, ʩʤ
-2

 ; 

N  - 1,6-10
-27

 ʢʛ - ʘʪʦʤʥʘʷ ʝʜʠʥʠʮʘ ʤʘʩʩʳ; 

A  - ʘʪʦʤʥʘʷ ʤʘʩʩʘ ʵʣʝʤʝʥʪʘ. 

 

ʋʧʨʦʯʥʷʶʱʠʝ ʧʦʢʨʳʪʠʷ, ʠʤʝʶʱʠʝ ʢʦʛʝʟʠʦʥʥʫʶ ʩʚʷʟʴ ʩ ʜʝʪʘʣʴʶ, ʥʘʥʦʩʠʣʠʩʴ ʥʘ 

ʟʘʜʥʠʝ ʛʨʘʥʠ ʥʦʞʝʡ ʠʟ ʙʳʩʪʨʦʨʝʞʫʱʠʭ ʩʪʘʣʝʡ ʋ 8 ʠ ʈ6ʄ5, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʘʨʢʝʪʥʳʭ ʧʣʘʩʪʠʥ ʠʟ ʜʨʝʚʝʩʠʥʳ ʪʚʝʨʜʳʭ ʧʦʨʦʜ ʪʠʧʘ ʜʫʙʘ, ʘ ʪʘʢʞʝ ʥʦʞʝʡ ʜʣʷ ʬʠʛʫʨʥʳʭ 

ʨʫʙʘʥʢʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʩʪʨʦʛʘʥʠʷ ʢʘʨʥʠʟʦʚ ʠ ʧʣʠʥʪʫʩʦʚ. ʃʝʛʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʧʦʩʣʝ ʠʦʥʥʦʡ ʦʯʠʩʪʢʠ ʥʦʞʝʡ ʠʦʥʘʤʠ ʘʟʦʪʘ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ɿʘʪʝʤ ʣʝʛʠʨʦʚʘʥʠʝ ʠʦʥʘʤʠ 

ʤʦʣʠʙʜʝʥʘ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʨʝʞʠʤʝ: 

ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ ʨʘʟʨʷʜʘ ï    470 ɺ, 40 ʤɸ; 

ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ ʥʘ ʤʠʰʝʥʠ ï   2 ʢɺ, 64 ʤɸ; 

ʥʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ ʥʘ ʥʦʞʘʭ ï    20 ʢɺ, 16 ʤɸ. 

ʜʘʚʣʝʥʠʝ ʘʟʦʪʘ ʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ ʩ ʥʦʞʘʤʠ -  4,2Ŀ10
-4

 ʤʤ.ʨʪ.ʩʪ. 

ʀʩʧʳʪʘʥʠʷ ʫʧʨʦʯʥʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʢʘʟʘʣʠ ʧʷʪʠʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʥʦʞʝʡ ʜʦ ʧʝʨʚʦʡ ʧʝʨʝʪʦʯʢʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʩ 

ʜʨʝʚʝʩʠʥʦʡ ʧʦ ʟʘʜʥʝʡ ʛʨʘʥʠ ʥʦʞʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʠʟʜʝʣʠʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʦʥʥʳʤ ʣʝʛʠʨʦʚʘʥʠʝʤ, ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʠʦʥʥʦʛʦ (ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ) ʣʝʛʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʚʳʰʘʪʴ ʧʨʦʯʥʦʩʪʴ, ʠʟʥʦʩʦ-, ʞʘʨʦ- ʠ ʢʦʨʨʦʟʠʦʥʥʫʶ 

ʩʪʦʡʢʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [4 -7]. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ʄʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʜʦʙʘʚʢʠ ʜʣʷ ʮʝʤʝʥʪʥʳʭ ʙʝʪʦʥʦʚ ʩ ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ 

ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ  

ʀʚʘʱʝʥʢʦ ʖ.ɻ., ʂʦʟʣʦʚ ʅ.ɸ., ɿʠʥʯʝʥʢʦ ʉ.ʄ. 

ʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʉʘʨʘʪʦʚ, ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

 ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʝʤʝʥʪʥʦʛʦ 

ʙʝʪʦʥʘ. ʆʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʙʝʪʦʥʦʚ ʩ ʚʳʩʦʢʠʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʪʚʝʨʜʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʠʣʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʜʦʙʘʚʢʠ, ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ 

ʤʦʜʠʬʠʢʘʪʦʨʳ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʝʪʦʥ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʙʝʪʦʥʦʚ ʩ 

ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʳʭ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʳʨʴʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. ʆʜʥʘʢʦ 

ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʵʬʬʝʢʪʠʚʥʳʭ 

ʚʳʩʦʢʦʤʘʨʦʯʥʳʭ ʮʝʤʝʥʪʦʚ, ʚʳʧʫʩʢ ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʮʝʤʝʥʪʥʳʭ ʟʘʚʦʜʘʭ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʪʘʢʦʡ ʢʨʫʧʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, 

ʢʘʢ ʮʝʤʝʥʪʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʟʘʪʨʘʪʥʦʡ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʟʘʜʘʯʝʡ, ʧʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʢʦʤʧʣʝʢʩʥʳʭ ʜʦʙʘʚʦʢ-ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʙʝʪʦʥʦʚ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʜʝʬʠʮʠʪ ʵʬʬʝʢʪʠʚʥʳʭ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʚʷʞʫʱʠʭ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʥʳʭ 

ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʪʦʥʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʷʜʦʚʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤʠ ʜʦʙʘʚʢʘʤʠ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʙʝʪʦʥʳ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʚʳʩʦʢʦʡ ʢʠʥʝʪʠʢʦʡ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʠ 

ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [4,6]. 

ʈʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʙʝʪʦʥʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʚʷʞʫʱʠʭ, ʣʠʙʦ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʷʝʪ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʤʥʦʛʦʢʦʥʪʘʢʪʥʳʝ ʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ, ʧʨʠ ʵʪʦʤ ʫʣʫʯʰʘʷ ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʮʝʤʝʥʪʥʳʭ ʢʦʤʧʦʟʠʪʦʚ.  

ʉʦʩʪʘʚ ʜʦʙʘʚʦʢ-ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤ ʠ ʚʢʣʶʯʘʪʴ ʚ 

ʩʝʙʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʪʝʭʥʦʛʝʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ, ʧʨʦʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʦʙʘʚʦʢ ʩ ʦʮʝʥʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʙʝʪʦʥʦʚ ʩ ʫʩʢʦʨʝʥʥʦʡ ʢʠʥʝʪʠʢʦʡ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ. ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʜʦʙʘʚʦʢ ʷʚʣʷʶʪʩʷ ʤʠʢʨʦʢʨʝʤʥʝʟʝʤ ɹʨʘʪʩʢʦʛʦ ʟʘʚʦʜʘ ʬʝʨʨʦʩʧʣʘʚʦʚ, 

ʤʠʥʝʨʘʣʴʥʘʷ ʜʦʙʘʚʢʘ ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

(ʧʫʤʠʮʠʪ) ʠ ʮʝʤʝʥʪʥʘʷ ʧʳʣʴ ʟʘʚʦʜʘ ʆɸʆ çɺʦʣʴʩʢʮʝʤʝʥʪè, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ 

ʫʛʣʝʚʦʜʩʦʜʝʨʞʘʱʠʤʠ ʦʪʭʦʜʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ çɹʘʣʘʰʦʚʩʢʠʡ ʩʘʭʘʨʥʳʡ ʟʘʚʦʜè. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʭʦʜʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʦʩʪʘʚʘʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ 
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ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʥʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʤʦʣʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʧʣʝʢʩʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʳʨʴʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ,  ʨʷʜʦʚʦʡ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʄ500-ɼ0 ʆɸʆ çɺʦʣʴʩʢʮʝʤʝʥʪè, ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ ʉ-3, 

ʛʠʜʨʦʬʦʙʠʟʘʪʦʨ çʇʝʥʪʘ-811è. ʆʧʪʠʤʘʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʜʦʙʘʚʦʢ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚʳ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʜʦʙʘʚʦʢ 

 ̄

ʧ/ʧ 
ʂʦʤʧʦʥʝʥʪʳ 

ʂʦʣ-ʚʦ ʢʦʤʧʦʥʝʥʪʦʚ, % ʧʦ ʤʘʩʩʝ 

ʩʦʩʪʘʚ ˉ 1 ʩʦʩʪʘʚ ˉ 2 

1 ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ʄ500-ɼ0 43,0 - 

2 
ɼʦʙʘʚʢʘ ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ ʩʦʩʪʘʚʘ 

(ʧʫʤʠʮʠʪ) 
38,9 - 

3 ʄʠʢʨʦʢʨʝʤʥʝʟʝʤ 15,0 50 

4 ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʮʝʤʝʥʪʥʘʷ ʧʳʣʴ - 47,9 

5 ʉʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨ ʉ-3 3,0 2,0 

6 ɻʠʜʨʦʬʦʙʠʟʘʪʦʨ çʇʝʥʪʘ-811è 0,1 0,1 

 

ɼʦʙʘʚʢʠ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʤʦʣʘ ʚʩʝʭ ʩʳʨʴʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʝʣʴʥʠʮʝ ʜʦ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 5500 ï 5600 ʩʤ
2
/ʛ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʦʙʘʚʦʢ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʪʷʞʝʣʦʛʦ ʙʝʪʦʥʘ ʩ ʚʚʝʜʝʥʥʦʡ ʜʦʙʘʚʢʦʡ ʩ ʦʙʨʘʟʮʘʤʠ ʙʝʪʦʥʘ çʢʦʥʪʨʦʣʴʥʦʛʦè 

ʩʦʩʪʘʚʘ ʙʝʟ ʚʚʝʜʝʥʠʷ ʜʦʙʘʚʢʠ ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʪʚʝʨʜʝʥʠʷ. 

ʇʦʜʙʦʨ ʩʦʩʪʘʚʦʚ ʙʝʪʦʥʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 27006-

86 ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʝ ʄ500-ɼ0 ʆɸʆ çɺʦʣʴʩʢʮʝʤʝʥʪè. ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʙʝʪʦʥʥʳʭ 

ʩʤʝʩʝʡ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʨʙʦʥʘʪʥʳʡ ʱʝʙʝʥʴ ʤʘʨʢʠ ʄ1000 

ʬʨʘʢʮʠʝʡ 5-20 ʤʤ, ʢʚʘʨʮʝʚʳʡ ʨʝʯʥʦʡ ʧʝʩʦʢ ʩ ʄʢʨ = 1,75. ʉʦʩʪʘʚʳ ʧʦʜʙʠʨʘʣʠʩʴ ʨʘʩʯʝʪʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʚʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ (ʪʘʙʣ. 

2). ʍʨʘʥʝʥʠʝ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʢʘʤʝʨʝ ʥʦʨʤʘʣʴʥʦʛʦ ʪʚʝʨʜʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

20 Ñ2 Áʉ ʠ ʚʣʘʞʥʦʩʪʠ ʙʦʣʝʝ 90 %. ʀʩʭʦʜʷ ʠʟ ʦʙʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʧʦʣʦʞʝʥʠʡ ʥʘʧʦʣʥʝʥʥʳʭ ʮʝʤʝʥʪʥʳʭ ʩʠʩʪʝʤ [1,3,5], ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʧʝʨʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ 

ʙʳʣʦ ʚʳʙʨʘʥʦ ʤʠʥʠʤʘʣʴʥʳʤ 5-10% ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ. 

 

ʊʘʙʣʠʮʘ 2 

ʉʦʩʪʘʚʳ ʮʝʤʝʥʪʥʳʭ ʙʝʪʦʥʦʚ 

 ̄

ʧ/ʧ 

ʄʘʨʢʘ 

ʧʦ ʫʜʦʙ-ʪʠ 

ʉʦʩʪʘʚ 

ʜʦʙʘʚʢʠ 

ʎʝʤʝʥʪ, 

ʢʛ/ʤ
3
 

ʇʝʩʦʢ, 

ʢʛ/ʤ
3
 

ʑʝʙʝʥʴ, 

ʢʛ/ʤ
3
 

ɺʦʜʘ, 

ʣ/ʤ
3
 

ɼʦʙʘʚʢʘ, % ʦʪ            

ʤʘʩʩʳ ʮʝʤʝʥʪʘ 

(ʢʛ) 

1 ʇ2 ï 315 
6

70 

1

250 

1

85 
ï 

2 ʇ2 ˉ 1 315 
6

70 

1

250 

1

65 

10,0 

(31,5) 

3 ʇ2 ˉ 2 315 
6

70 

1

250 

1

68 

10,0 

(31,5) 
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ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʧʨʝʜʝʣʷʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 

10180 - 90 ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʘʭ-ʢʫʙʘʭ ʨʘʟʤʝʨʦʤ 100Ĭ100Ĭ100 ʤʤ ʚ ʚʦʟʨʘʩʪʝ 1, 3, 7 ʠ 

28 ʩʫʪʦʢ, ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3. 

 

ʊʘʙʣʠʮʘ 3 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʦʚ 

 ̄

ʧ/ʧ 

ʉʨʦʢʠ 

ʪʚʝʨʜʝʥʠʷ, 

ʩʫʪ. 

ʉʨʝʜʥʷʷ ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ, ʢʛ/ʩʤ
2
 ʂʣʘʩʩ ʙʝʪʦʥʘ (ʤʘʨʢʘ) 

ʂʦʥʪ. ʩʦʩʪʘʚ ˉ1 ʩʦʩʪʘʚ ˉ2 ʂʦʥʪ. ʩʦʩʪʘʚ ˉ1 ʩʦʩʪʘʚ ˉ2 

1 1 78 135 128 

ɺ22,5 

(ʄ300) 

ɺ45 

(ʄ600) 

ɺ45  

(ʄ600) 

2 3 151 310 306 

3 7 254 455 445 

4 28 368 610 597 

 

ɼʘʥʥʳʝ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʙʝʪʦʥʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʙʘʚʦʢ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ 

ʧʨʦʯʥʦʩʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʫʩʢʦʨʝʥʥʦʡ ʢʠʥʝʪʠʢʦʡ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʙʝʪʦʥʘ ʙʝʟ ʜʦʙʘʚʦʢ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʥʪʛʝʥʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʛʠʜʨʘʪʘʮʠʠ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʦʙʘʚʦʢ-

ʤʦʜʠʬʠʢʘʪʦʨʦʚ, ʦʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʪʨʫʢʪʫʨʝ ʮʝʤʝʥʪʥʦʛʦ ʛʝʣʷ, 

ʚʳʩʦʢʦʛʠʜʨʘʪʠʨʦʚʘʥʥʳʝ ʬʘʟʳ ʧʝʨʝʭʦʜʷʪ ʚ ʙʦʣʝʝ ʧʣʦʪʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʦʩʪʦʤ ʧʨʦʯʥʦʩʪʠ.  

ʇʨʠʩʫʪʩʪʚʫʶʱʠʡ ʘʤʦʨʬʥʳʡ ʢʨʝʤʥʝʟʝʤ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʜʦʙʘʚʢʝ 

ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʜʦʙʘʚʢʝ ʤʠʢʨʦʢʨʝʤʥʝʟʝʤʘ (ʩʦʩʪʘʚ ˉ1), ʩʚʷʟʳʚʘʝʪ Ca(OH)2 ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ CSH(I), ʦʙʝʩʧʝʯʠʚʘʷ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʧʣʦʪʥʳʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠ ʘʣʶʤʠʥʘʪʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʫʤʠʮʠʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʛʠʜʨʦʢʩʠʜʦʤ ʢʘʣʴʮʠʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʛʠʜʨʘʪʘʮʠʠ ʤʠʥʝʨʘʣʦʚ ʮʝʤʝʥʪʥʦʛʦ ʢʣʠʥʢʝʨʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʦʘʣʶʤʠʥʘʪʦʚ ʢʘʣʴʮʠʷ. 

ʂʠʥʝʪʠʢʘ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʩʪʘʜʠʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʩʪʝʧʝʥʠ ʛʠʜʨʘʪʘʮʠʠ ʤʠʥʝʨʘʣʦʚ ʮʝʤʝʥʪʥʦʛʦ ʢʣʠʥʢʝʨʘ ʩʦ ʩʤʝʱʝʥʠʝʤ ʙʘʣʘʥʩʘ 

ʬʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʥʠʟʢʦʦʩʥʦʚʥʳʭ ʛʠʜʨʦʩʠʣʠʢʘʪʦʚ ʢʘʣʴʮʠʷ ʪʠʧʘ 

CSH(I) ʠ ʩʥʠʞʝʥʠʝʤ ʧʝʨʚʠʯʥʳʭ ʢʨʠʩʪʘʣʣʦʛʠʜʨʘʪʦʚ ʧʦʨʪʣʘʥʜʠʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʝʘʢʮʠʦʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ [1,2]. 

ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʜʦʙʘʚʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʮʝʤʝʥʪʥʦʡ ʧʳʣʠ (ʩʦʩʪʘʚ ˉ2) 

ʩʪʨʫʢʪʫʨʘ ʛʝʣʝʚʦʡ ʬʘʟʳ ʫʩʣʦʞʥʷʝʪʩʷ ï ʧʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʬʣʝʢʩʳ 

ʩʣʘʙʦʟʘʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʬʘʟ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʘʟʮʦʚ. ʇʨʠʩʫʪʩʪʚʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʚʦʜʦʚ ʩʥʠʞʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʨʪʣʘʥʜʠʪʘ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʉʘ(ʆʅ)2 ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʘʤʦʨʬʥʦʡ ʬʦʨʤʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʩʫʪʩʪʚʠʝ ʜʦʙʘʚʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʮʝʤʝʥʪʥʦʡ ʧʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʪʦʨʤʦʟʠʪ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʧʦʨʪʣʘʥʜʠʪʘ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʣʦʪʥʳʭ ʩʠʣʠʢʘʪʥʳʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʠʥʝʪʠʢʝ ʥʘʙʦʨʘ 

ʧʨʦʯʥʦʩʪʠ ʠ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʦʜʠʬʠʢʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʮʝʤʝʥʪʥʦʡ ʧʳʣʠ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʣʘʙʦʟʘʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʭ ʬʘʟ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʚʣʠʷʥʠʝ 

ʤʠʢʨʦʢʨʝʤʥʝʟʝʤʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʬʘʟ, ʦʩʦʙʝʥʥʦ 

ʪʦʙʝʨʤʦʨʠʪʦʚʳʭ. 

ʋʩʢʦʨʝʥʥʳʡ ʥʘʙʦʨ ʧʨʦʯʥʦʩʪʠ, ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʪʚʝʨʜʝʥʠʷ ʮʝʤʝʥʪʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 
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ʦʙʲʷʩʥʷʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʩʣʦʞʥʳʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʤʝʞʬʘʟʦʚʳʭ 

ʧʝʨʝʭʦʜʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ 

ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʮʝʤʝʥʪʥʦʛʦ ʙʝʪʦʥʘ. ʆʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʙʝʪʦʥʦʚ ʩ ʚʳʩʦʢʠʤʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʪʚʝʨʜʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʥʳʭ ʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʣʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ. 
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ʉʝʙʨʷʢʦʚʩʢʠʡ ʬʠʣʠʘʣ  

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʠʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʄʠʭʘʡʣʦʚʢʘ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʌ. 

ɸʥʥʦʪʘʮʠʷ 

ʇʦ ʛʣʫʙʠʥʝ ʰʣʠʬʦʚʘʥʠʷ, ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʫʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʜʣʷ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʠʞʠʤʘʷ ʧʦʧʝʨʝʯʥʘʷ ʧʦʜʘʯʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʚʝʩʪʠ ʙʝʟʩʢʦʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ, ʯʪʦ ʧʦʚʳʰʘʝʪ  ʢʘʯʝʩʪʚʦ ʨʝʞʠʤʘ ʦʙʨʘʙʦʪʢʠ 

ʚʳʩʦʢʦʪʚʝʨʜʳʭ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʘʤʝʪʨʳ, ʙʝʟʩʢʦʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʳʩʦʢʦʪʚʝʨʜʳʝ, ʭʨʫʧʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʢʘʯʝʩʪʚʦ, ʨʝʞʠʤ ʦʙʨʘʙʦʪʢʠ.  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʚʳʩʦʢʦʪʚʝʨʜʳʭ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʲʝʤʘ 

ʧʨʠʧʫʩʢʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʦʩʪʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʩʠʣʳ ʧʨʠʞʠʤʘ ʠʥʩʪʨʫʤʝʥʪʘ ʢ ʠʟʜʝʣʠʷʤ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʭʨʫʧʢʦʡ ʧʨʦʯʥʦʩʪʠ 

ʧʦʩʣʝʜʥʠʭ. ʇʦʵʪʦʤʫ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʩʠʣʘ ʧʨʠʞʠʤʘ ʠʥʩʪʨʫʤʝʥʪʘ ʢ ʠʟʜʝʣʠʶ. ɼʣʷ ʪʘʢʠʭ ʠʟʜʝʣʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʩʝʨʠʷ 

ʩʪʘʥʢʦʚ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʫʩʠʣʠʝʤ ʧʨʠʞʠʤʘ, ʩʦʭʨʘʥʷʝʤʳʤ ʧʦʩʪʦʷʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʮʠʢʣʘ ʦʙʨʘʙʦʪʢʠ. 

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʙʨʘʢʘ ʷʚʣʷʝʪʩʷ  ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʢʨʦʤʢʘʤ ʠ ʫʛʣʘʤ ʩʢʦʣʦʚ ʩ 

ʨʘʟʤʝʨʘʤʠ, ʧʨʝʚʳʰʘʶʱʠʤʠ ʜʦʧʫʩʪʠʤʳʝ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʢʦʣʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʫʜʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʚ ʟʦʥʝ ʨʝʟʘʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ. ʋʧʨʘʚʣʷʪʴ 

ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʤʦʞʥʦ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʟʘʭʦʜʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʢʨʫʛʘ ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ (ʩʢʦʨʦʩʪʠ 
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ʠʥʩʪʨʫʤʝʥʪʘ, ʩʦʩʪʘʚʘ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ, ʩʚʷʟʢʠ ʚ ʢʨʫʛʝ ʠ ʪ.ʜ.). ɼʣʷ ʵʪʦʛʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʫʯʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ  ʧʨʠ 

ʫʩʣʦʚʠʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʡ ʠ ʠʭ 

ʧʨʦʯʥʦʩʪʠ. 

ʀʩʩʣʝʜʫʷ ʚʣʠʷʥʠʷ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ ʥʘ ʫʜʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʟʦʥʝ 

ʢʦʥʪʘʢʪʘ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʟʘʛʦʪʦʚʢʦʡ, ʚʳʷʩʥʠʣʠ, ʯʪʦ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ 

ʥʦʨʤʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʠʣʳ ʰʣʠʬʦʚʘʥʠʷ ʢ ʧʣʦʱʘʜʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ 

ʥʦʤʠʥʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʢʨʫʛʘ ʩ ʤʘʪʝʨʠʘʣʦʤ ʦʙʨʘʟʮʘ: 

        ,
y

y

F

P
P=                                                    (1) 

ʛʜʝ    Py ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʰʣʠʬʦʚʘʥʠʷ, ʅ; 

Fy ï ʧʨʦʝʢʮʠʷ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʢʨʫʛʘ ʩ ʜʝʪʘʣʴʶ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʤ
2
: 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ ʨʘʩʩʤʦʪʨʝʣʠ ʩʭʝʤʫ ʧʣʦʩʢʦʛʦ 

ʰʣʠʬʦʚʘʥʠʷ ʢʨʫʛʦʤ ʩ ʢʦʥʠʯʝʩʢʦʡ ʟʘʙʦʨʥʦʡ ʯʘʩʪʴʶ (ʨʠʩ. 1). 

 

ʈʠʩ.1. ʉʭʝʤʘ ʰʣʠʬʦʚʘʥʠʷ ʢʨʫʛʦʤ ʩ ʢʦʥʠʯʝʩʢʦʡ ʟʘʙʦʨʥʦʡ ʯʘʩʪʴʶ. 
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ʅʘ ʨʠʩ. 1 ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

( )

( )

,

;

;

;

;

;

;

RY

A

S
RY

tRY

SARX

ARX

StRAX

tRAX

ED

C

AB

D

CE

B

A

=

-=

-=

+=

=

+-=

-=

                                            (2) 

ʛʜʝ    S ï ʚʝʣʠʯʠʥʘ ʧʦʧʝʨʝʯʥʦʡ ʧʦʜʘʯʠ,  

t ï ʛʣʫʙʠʥʘ ʰʣʠʬʦʚʘʥʠʷ, 

R = 
2

ɼ
 ï ʨʘʜʠʫʩ ʢʨʫʛʘ, 

 ɼ ï ʜʠʘʤʝʪʨ ʢʨʫʛʘ ʚ ʪʦʡ ʞʝ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

A = ctgŬ, Ŭ ï ʫʛʦʣ ʟʘʧʨʘʚʢʠ ʢʦʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʢʨʫʛʘ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ XOYZ, ʩ 

ʮʝʥʪʨʦʤ 0, ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʚʝʨʰʠʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʦʧʠʩʳʚʘʝʤʦʡ ʫʨʘʚʥʝʥʠʝʤ: 

R
2
 = Z

2
 + Y

2
, 

ʇʨʠʥʷʚ ʦʙʦʟʥʘʯʝʥʠʷ:;
XOZy

DF = ;a=ctga  SdtcRb === ;; , ʧʦʣʫʯʠʤ: 

( )[ ] ( )

( )
( ) ( )[ ]

( )
( )[ ]

( )

( )

.arcsin
2

2
2

1arcsin
23

22

3

2
ln

2

2ln
2

2

2

2
2

232

322

2

2

2

ab

dabab
dabd

a

dab

ab

ad

dacdabd

ad

dabd
cba

cba

dcbaddcba
cba

a

dcbaddcba
Fy

-
--

-
-

-+
+-

-

-
-

+-
-

+

++-++-
-

-

-
+-+-

=

            (3) 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʰʣʠʬʦʚʘʥʠʷ 

ʢʝʨʘʤʠʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʫʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ 

ʢʨʫʛʘ ʩ ʟʘʛʦʪʦʚʢʦʡ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ, ʙʳʣʘ ʧʦʣʫʯʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ P ʦʪ ʛʣʫʙʠʥʳ ʰʣʠʬʦʚʘʥʠʷ ʠ ʧʦʧʝʨʝʯʥʦʡ ʧʦʜʘʯʠ: 

,
276

yF

cd
P=                            (4) 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʧʦʧʝʨʝʯʥʦʡ ʧʦʜʘʯʠ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ 

ʛʣʫʙʠʥʳ ʰʣʠʬʦʚʘʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʫʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʛʣʫʙʠʥʳ ʰʣʠʬʦʚʘʥʠʷ ʫʜʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʚʥʘʯʘʣʝ ʙʳʩʪʨʦ ʨʘʩʪʫʪ, ʟʘʪʝʤ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʛʣʫʙʠʥʳ ʨʦʩʪ ʠʭ ʟʘʤʝʜʣʷʝʪʩʷ ʠ, ʜʦʩʪʠʛʥʫʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʘ ʠʭ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ. ʇʨʠ ʙʦʣʴʰʠʭ ʧʦʧʝʨʝʯʥʳʭ 

ʧʦʜʘʯʘʭ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʫʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʛʣʫʙʠʥʳ ʰʣʠʬʦʚʘʥʠʷ, 

ʙʦʣʴʰʝ, ʠ ʫʜʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʜʦʩʪʠʛʘʶʪ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ 

ʛʣʫʙʠʥʳ ʰʣʠʬʦʚʘʥʠʷ, ʯʝʤ ʧʨʠ ʤʘʣʳʭ ʧʦʜʘʯʘʭ.  
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ɼʣʷ ʢʨʫʛʘ ʜʠʘʤʝʪʨʦʤ 400 ʤʤ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʚ 1,3 ʨʘʟʘ 

ʥʠʞʝ, ʯʝʤ ʜʣʷ ʢʨʫʛʘ ʜʠʘʤʝʪʨʦʤ 250 ʤʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʟʘʧʨʘʚʢʠ ʢʨʫʛʘ ʫʜʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʚʦʟʨʘʩʪʘʶʪ, ʪʘʢ ʢʘʢ ʧʷʪʥʦ ʢʦʥʪʘʢʪʘ 

ʫʤʝʥʴʰʘʝʪʩʷ.  

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ 

ʢʝʨʘʤʠʢʠ ʘʣʤʘʟʥʳʤ ʢʨʫʛʦʤ ʩ ʢʦʥʠʯʝʩʢʦʡ ʟʘʙʦʨʥʦʡ ʯʘʩʪʴʶ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʣʝʜʫʝʪ ʩʥʠʤʘʪʴ ʚʝʩʴ ʦʪʚʝʜʝʥʥʳʡ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʨʠʧʫʩʢ ʟʘ ʦʜʠʥ 

ʧʨʦʭʦʜ, ʝʩʣʠ ʦʥ ʥʝ ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʳ:  

atgBt Ö= 7.0 , 

ʛʜʝ,     0,7 B ï ʰʠʨʠʥʘ ʟʘʭʦʜʥʦʡ ʯʘʩʪʠ ʢʨʫʛʘ, ʤʤ; 

B ï ʰʠʨʠʥʘ ʢʨʫʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʷ ʛʣʫʙʠʥʫ ʰʣʠʬʦʚʘʥʠʷ, ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʫʶ ʫʜʝʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ ʜʣʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʦʞʥʦ ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʠʞʠʤʫʶ 

ʧʦʧʝʨʝʯʥʫʶ ʧʦʜʘʯʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʚʝʩʪʠ ʙʝʟʩʢʦʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ.  

 

 

 

ɺʷʞʫʱʠʝ ʥʘ ʦʩʥʦʚʝ ʢʦʥʚʝʨʪʝʨʥʳʭ ʰʣʘʢʦʚ ʚ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʷʭ  

ʂʦʧʝʡʢʠʥ ɸ.ɺ., ʂʦʨʥʝʝʚ ʂ.ɸ. 

ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,ʈʌ 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʚʷʞʫʱʠʭ ʠʟ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʭ ʦʪʭʦʜʦʚ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʣʫʯʝʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʦʩʪʘʚʦʚ ʩʫʭʠʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʷʞʫʱʠʝ , ʢʦʥʚʝʨʪʝʨʥʳʝ ʰʣʘʢʠ, ʚʩʫʭʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʠ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʪʭʦʜʦʚ ʤʝʪʘʣʣʫʨʛʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʦʪʧʨʘʚʣʷʝʤʳʭ ʚ ʦʪʚʘʣʳ 

ʦʪʭʦʜʦʚ ʦʩʪʘʶʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʚ ʩʠʣʫ ʨʘʟʥʳʭ ʧʨʠʯʠʥ ʥʝ ʠʩʩʣʝʜʦʚʘʥʳ ʠʭ 

ʩʚʦʡʩʪʚʘ. ʇʨʠʥʦʩʠʤʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʠ ʪʦʥʥʘʞʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʜʚʠʛʘʝʪ ʟʘʜʘʯʫ ʧʦ ʠʭ ʫʪʠʣʠʟʘʮʠʠ 

ʚ ʨʷʜ ʚʘʞʥʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʘʢʦʛʦ ʨʦʜʘ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʥʜʫʩʪʨʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʧʨʦʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʭ ʦʪʚʘʣʴʥʳʭ ʦʪʭʦʜʦʚ 

ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʚʠʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʚʷʞʫʱʠʭ ʠʟ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʭ 

ʦʪʭʦʜʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʣʫʯʝʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʩʦʩʪʘʚʦʚ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ. ɼʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʆɸʆ çʅʃʄʂè, ʚʢʣʶʯʘʷ ʦʮʝʥʢʫ ʜʠʥʘʤʠʢʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ ʚ 

ʦʪʚʘʣʘʭ ʠ ʦʙʲʝʤʦʚ ʧʝʨʝʨʘʙʦʪʢʠ; ʚʳʷʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ ʧʫʪʝʤ ʦʮʝʥʢʠ 

ʠʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; ʧʦʜʦʙʨʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʩʚʦʡʩʪʚ ʦʪʭʦʜʦʚ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʪʚʘʣʴʥʳʭ ʢʦʥʚʝʨʪʝʨʥʳʭ ʰʣʘʢʦʚ ʠ 

ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʚʷʞʫʱʠʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʠʤʝʥʷʣʦʩʴ 

ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʨʝʜʠ ʥʠʭ ʨʝʥʪʛʝʥʦʬʘʟʦʚʳʡ ʘʥʘʣʠʟ 


