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Abstract 

The article describes the history of the Syrian civilization and its influence on the devel-

opment of the architectural organization of low-rise residential buildings in Syria 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 
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Keywords 
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 ʀʩʪʦʨʠʷ ʩʠʨʠʡʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʝʸ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʄɾɿ. ɼʝʩʷʪʴ ʪʳʩʷʯ ʣʝʪ 

ʜʦ ʥʦʚʦʡ ʵʨʳ ʉʠʨʠʷ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʮʝʥʪʨʦʚ ʜʦʢʝʨʘʤʠʯʝʩʢʦʛʦ ʥʝʦʣʠʪʘ. ɿʜʝʩʴ, ʢʘʢ ʧʨʝʜ-

ʧʦʣʘʛʘʶʪ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦ ʠʩʪʦʨʠʠ ʉʠʨʠʠ, ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ ʧʦʷʚʠʣʠʩʴ ʩʢʦʪʦʚʦʜ-

ʩʪʚʦ ʠ ʟʝʤʣʝʜʝʣʠʝ. ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʦʢʝʨʘʤʠʯʝʩʢʦʛʦ ʥʝʦʣʠʪʘ ʚ ʉʠʨʠʠ ʭʘʨʘʢʪʝʨʥʳ 

ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʜʦʤʘ ʄʫʨʝʡʙʝʪʩʢʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʵʧʦʭʫ ʜʦʢʝʨʘʤʠʯʝʩʢʦʛʦ ʥʝʦʣʠʪʘ ʤʝʩʪ-

ʥʳʝ ʞʠʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʩʫʜʳ ʠʟ ʢʘʤʥʷ, ʛʠʧʩʘ ʠ ʦʙʦʞʞʸʥʥʦʡ ʠʟʚʝʩʪʠ. ʅʘʭʦʜʢʠ ʦʙʩʠ-

ʜʠʘʥʘ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠʟ ɸʥʘʪʦʣʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʨʝʚʥʠʭ ʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ. 

ɼʘʤʘʩʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʝ ʦʘʟʠʩʘ ɻʫʪʘ, ʧʨʦʩʪʠʨʘʶʱʝʛʦʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʥʘ 25 ʢʤ, ʘ ʩ 

ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ð ʥʘ 16 ʢʤ. ʇʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʥʝʤ ʠʟʚʝʩʪʥʳ ʦʢʦʣʦ 2500 ʜʦ ʥ. ʵ. 

ʭʦʪʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʢʦʧʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʞʠʣʦ ʟʜʝʩʴ ʫʞʝ ʚ 

IV ʪʳʩʷʯʝʣʝʪʠʠ ʜʦ ʥ. ʵ. ʇʦʤʠʤʦ ʟʝʤʣʝʜʝʣʠʷ, ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʠʟʜʨʝʚʣʝ ʟʘʥʠʤʘʣʠʩʴ ʪʦʨ-

ʛʦʚʣʝʡ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʛʦʜʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʛʦʨʦʜʘ ð ʥʘ 

ʢʨʘʶ ɺʦʩʪʦʯʥʦʡ ʧʫʩʪʳʥʠ, ʚʙʣʠʟʠ ʜʚʫʭ ʩʫʜʦʭʦʜʥʳʭ ʨʝʢ, ʚ ʪʦʯʢʝ, ʦʪʢʫʜʘ ʨʘʩʭʦʜʠʣʠʩʴ ʜʦ-

ʨʦʛʠ ʥʘ ʟʘʧʘʜ, ʶʛ, ʠ ʚʦʩʪʦʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ɼʘʤʘʩʢ ʠʛʨʘʣ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʚʩʝʡ ʤʥʦʛʦʚʝ-

ʢʦʚʦʡ ʠʩʪʦʨʠʠ ʉʠʨʠʠ. ɺ III ʪʳʩ. ʜʦ ʥ. ʵ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʨʠʠ ʩʫʱʝʩʪʚʦʚʘʣ ʩʝʤʠʪʩʢʠʡ 

ʛʦʨʦʜ-ʛʦʩʫʜʘʨʩʪʚʦ ʕʙʣʘ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʣ ʚ ʢʨʫʛ ʰʫʤʝʨʦ-ʘʢʢʘʜʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. ʆʥ 

ʥʘʩʣʝʜʦʚʘʣ ʪʨʘʜʠʮʠʠ ʥʝʦʣʠʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʧʠʩʘʣʠ ʢʣʠʥʦʧʠʩʴʶ. ʉ ʶʛʘ ʪʨʝʚʦʞʠʣʠ 

ʘʤʦʨʝʠ, ʩ ʩʝʚʝʨʘ ʥʘʩʪʫʧʘʣʠ ʭʫʨʨʠʪʳ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʨʠʠ ʦʙʨʘʟʫʝʪʩʷ 

ʘʤʦʨʝʡʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʗʤʭʘʜ, ʢʦʥʝʮ ʢʦʪʦʨʦʤʫ ʢʣʘʜʝʪ ʥʘʰʝʩʪʚʠʝ ʭʝʪʪʦʚ. ɺ XVII ʚʝʢʝ 

ʜʦ ʥ.ʵ. ʚ ʟʦʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʪʦʨʛʰʠʭʩʷ ʩ ɹʘʣʢʘʥ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ (ʭʝʪʪʳ) ʠ ʮʠʚʠʣʠʟʘ-

ʮʠʡ ʄʝʩʦʧʦʪʘʤʠʠ ʤʝʩʪʥʳʝ ʧʣʝʤʝʥʘ ʭʫʨʨʠʪʦʚ ʬʦʨʤʠʨʫʶʪ ʛʦʩʫʜʘʨʩʪʚʦ ʄʠʪʘʥʥʠ. ɺ XV 

ʚ. ʜʦ ʥ. ʵ. ʉʠʨʠʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʘʰʝʩʪʚʠʶ ʝʛʠʧʝʪʩʢʦʛʦ ʬʘʨʘʦʥʘ ʊʫʪʤʦʩʘ I - ʛʦ ʠ ʥʘʭʦʜʠ-

ʣʘʩʴ ʧʦʜ ʧʨʘʚʣʝʥʠʝʤ. 



6 

 ʀʩʪʦʨʠʷ ʩʠʨʠʡʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʩ 4-ʛʦ ʪʳʩʷʯʝʣʝʪʠʷ ʜʦ ʥ.ʵ. ʇʝʨʚʳʝ ʧʦ-

ʩʪʨʦʡʢʠ, ʟʜʘʥʠʷ ʠ ʛʦʨʦʜʘ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʕʙʣʘ, ʄʘʨʠ, ʋʛʘʨʠʪ, ɼʫʨʘ-ɽʚʨʦʧʦʩ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʢʫʣʴʪʫʨʝ ʵʪʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. ɺ ʛʦʨʦʜʘʭ ʨʘʟʚʠʪʳ ʨʝʤʸʩʣʘ ʧʦ ʦʙʨʘʙʦʪʢʝ 

ʜʝʨʝʚʘ, ʩʣʦʥʦʚʦʡ ʢʦʩʪʠ, ʞʝʤʯʫʛʘ. ʕʙʣʘ ʙʳʣʘ ʟʘʚʦʸʚʘʥʘ ɸʢʢʘʜʦʤ, ʩʪʦʣʠʮʘ ʧʦʣʥʦʩʪʴʶ ʨʘʟ-

ʨʫʰʝʥʘ. ɿʘʪʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʉʠʨʠʠ ʚʪʦʨʛʣʠʩʴ ʭʘʥʘʘʥʩʢʠʝ ʧʣʝʤʝʥʘ, ʦʙʨʘʟʦʚʘʚʰʠʝ ʤʥʦ-

ʞʝʩʪʚʦ ʤʝʣʢʠʭ ʛʦʩʫʜʘʨʩʪʚ. ɿʘ ʧʝʨʠʦʜ ʤʝʞʜʫ ʚʪʦʨʞʝʥʠʝʤ ʭʘʥʘʘʥʩʢʠʭ ʧʣʝʤʸʥ ʠ ʟʘʚʦʝʚʘ-

ʥʠʝʤ ʉʠʨʠʠ ʚ 64 ʛ. ʜʦ ʥ. ʵ. ʈʠʤʩʢʦʡ ʠʤʧʝʨʠʝʡ ʝʸ ʪʝʨʨʠʪʦʨʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʭʦʜʠʣʘʩʴ 

ʧʦʜ ʚʣʘʩʪʴʶ ʛʠʢʩʦʩʦʚ, ʭʝʪʪʦʚ, ʝʛʠʧʪʷʥ, ɺʝʣʠʢʦʡ ɸʨʤʝʥʠʠ, ʘʨʘʤʝʝʚ, ʘʩʩʠʨʠʡʮʝʚ, ʚʘʚʠʣʦ-

ʥʷʥ, ʧʝʨʩʦʚ, ʜʨʝʚʥʠʭ ʤʘʢʝʜʦʥʮʝʚ, ʵʣʣʠʥʠʩʪʠʯʝʩʢʦʡ ʜʝʨʞʘʚʳ ʉʝʣʝʚʢʠʜʦʚ. ʉ XVI ʚʝʢʘ ʜʦ 

ʥ.ʵ. ʩʫʱʝʩʪʚʫʝʪ ʛʦʨʦʜ ɼʘʤʘʩʢ, ʠʟʥʘʯʘʣʴʥʦ ʧʦʜʯʠʥʸʥʥʳʡ ʝʛʠʧʝʪʩʢʠʤ ʬʘʨʘʦʥʘʤ  

 ʉʠʨʠʷ ʵʪʦ ʟʝʤʣʷ, ʛʜʝ ʭʨʠʩʪʠʘʥʩʪʚʦ ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʝʥʦ ʩ ʠʩʣʘʤʦʤ. ʆʛʨʦʤʥʳʝ ʚʦ-

ʩʪʦʯʥʳʝ ʙʘʟʘʨʳ, ʨʫʠʥʳ ʠ ʨʘʟʚʘʣʠʥʳ ʦʙʲʝʢʪʦʚ ʚʝʣʠʢʠʭ ʮʠʚʠʣʠʟʘʮʠʡ, ʩʦʚʨʝʤʝʥʥʳʝ ʢʫ-

ʨʦʨʪʳ ʠ ʣʘʟʫʨʥʦʝ ʤʦʨʝ. ɺ ʉʠʨʠʠ, ʤʥʦʛʠʝ ʩʪʦʣʝʪʠʷ, ʭʨʠʩʪʠʘʥʩʢʠʝ ʩʚʷʪʳʥʠ ʙʝʨʝʞʥʦ ʭʨʘ-

ʥʷʪʩʷ ʚ ʤʝʯʝʪʷʭ, ʘ ʟʘʤʢʠ ʢʨʝʩʪʦʥʦʩʮʝʚ ʧʨʝʚʨʘʱʝʥʳ ʤʫʟʝʠ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ.  

 ʉʠʨʠʷ ʙʠʙʣʝʡʩʢʘʷ ʠ ʨʝʣʠʛʠʦʟʥʘʷ ʩʪʨʘʥʘ, ʪʘʤ ʤʥʦʛʠʝ ʭʨʘʤʳ ʠ ʤʝʯʝʪʠ ʧʣʘʚʥʦ ʧʝʨʝ-

ʭʦʜʠʣʠ ʦʪ ʦʜʥʠʭ ʧʨʦʧʦʚʝʜʥʠʢʦʚ ʢ ʜʨʫʛʠʤ, ʦʜʥʘʢʦ ʙʳʣʠ ʠ ʢʨʦʚʦʧʨʦʣʠʪʥʳʝ ʩʨʘʞʝʥʠʷ ʟʘ 

ʠʭ ʦʙʣʘʜʘʥʠʝ. ɿʝʤʣʠ ʉʠʨʠʠ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʠʩʪʦʨʠʠ ʭʨʠʩʪʠʘʥʩʪʚʘ ð ʩʦʛʣʘʩʥʦ 

ɹʠʙʣʠʠ, ʇʘʚʝʣ ʧʨʠʥʷʣ ʟʜʝʩʴ ʭʨʠʩʪʠʘʥʩʢʫʶ ʚʝʨʫ ʧʦ ʜʦʨʦʛʝ ʚ ɼʘʤʘʩʢ, ʠ ʧʦʟʞʝ ʞʠʣ ʚ ɸʥ-

ʪʠʦʭʠʠ, ʛʜʝ ʫʯʝʥʠʢʠ ʍʨʠʩʪʘ ʚʧʝʨʚʳʝ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴʩʷ ʭʨʠʩʪʠʘʥʘʤʠ. ʅʘ ʉʠʨʠʡʩʢʠʝ 

ʟʝʤʣʠ ʯʘʩʪʦ ʧʨʠʝʟʞʘʶʪ ʚ ʨʝʣʠʛʠʦʟʥʳʝ ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʠʣʠ ʧʘʣʦʤʥʠʯʝʩʢʠʝ ʪʫʨʳ. ʆʯʝʥʴ 

ʯʘʩʪʦ ʧʨʦʛʨʘʤʤʳ ʧʦ ʉʠʨʠʠ ʢʦʤʙʠʥʠʨʫʶʪ ʩ ʧʦʩʝʱʝʥʠʝʤ ʜʨʝʚʥʠʭ ʩʚʷʪʳʥʴ ʃʠʚʘʥʘ ʠ ʀʦʨ-

ʜʘʥʠʠ.  

ʀʩʣʘʤ ʚ ʉʠʨʠʠ ʩ 661 ʛʦʜʘ, ʢʦʛʜʘ ɼʘʤʘʩʢ ʙʳʣ ʩʪʦʣʠʮʝʡ ɸʨʘʙʩʢʦʛʦ ʭʘʣʠʬʘʪʘ ʧʨʠ 

ʆʤʝʡʷʜʘʭ. ʍʘʣʠʬʘʪ ʙʳʣ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʧʨʦʩʪʠʨʘʚʰʠʤʩʷ ʦʪ ʇʠʨʝʥʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 

ʜʦ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɼʘʤʘʩʢ ʩʪʘʣ ʢʫʣʴʪʫʨʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʚʩʝʛʦ ʘʨʘʙ-

ʩʢʦʛʦ ʤʠʨʘ, ʚ VIII ʚʝʢʝ ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ ʤʠʨʘ. ɺ 750 ʛʦʜʫ ʆʤʝʡʷʜʳ ʙʳʣʠ 

ʩʚʝʨʛʥʫʪʳ ʜʠʥʘʩʪʠʝʡ ɸʙʙʘʩʠʜʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʩʪʦʣʠʮʘ ʍʘʣʠʬʘʪʘ ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʚ ɹʘʛʜʘʜ. 

ɺ XII ʚʝʢʝ ʩ ʥʘʯʘʣʦʤ ʢʨʝʩʪʦʚʳʭ ʧʦʭʦʜʦʚ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʨʠʠ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʢʨʝʩʪʦʥʦʩʮʝʚ, ʧʨʦʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʤʝʥʝʝ ʩʦʪʥʠ ʣʝʪ. ʉ XIII ʚʝʢʘ ɼʘʤʘʩʢ ʩʪʘʣ ʧʨʦ-

ʚʠʥʮʠʘʣʴʥʳʤ ʮʝʥʪʨʦʤ ʀʤʧʝʨʠʠ ʤʘʤʣʶʢʦʚ. ɺ 1400 ʛʦʜʫ ʉʠʨʠʷ ʧʦʜʚʝʨʛʣʘʩʴ ʥʘʧʘʜʝʥʠʶ 

ʩʦ ʩʪʦʨʦʥʳ ʪʶʨʢʦʚ. ʊʘʤʝʨʣʘʥ ʨʘʟʛʨʦʤʠʣ ʦʪʨʷʜʳ ʤʘʤʣʶʢʦʚ, ʨʘʟʨʫʰʠʣ ɼʘʤʘʩʢ ʠ ʚʳʚʝʟ 

ʝʛʦ ʙʦʛʘʪʩʪʚʘ ʚ ʉʘʤʘʨʢʘʥʜ. ʉ 1517 ʛʦʜʘ ʉʠʨʠʷ ʥʘ 4 ʚʝʢʘ ʚʦʰʣʘ ʚ ʩʦʩʪʘʚ ʆʩʤʘʥʩʢʦʡ ʠʤ-

ʧʝʨʠʠ. ʇʦʩʣʝ ʧʦʨʘʞʝʥʠʷ ʚ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ ʆʩʤʘʥʩʢʘʷ ʠʤʧʝʨʠʷ ʨʘʩʧʘʣʘʩʴ, ʘ ʤʥʦ-

ʛʠʝ ʝʸ ʪʝʨʨʠʪʦʨʠʠ ʦʢʘʟʘʣʠʩʴ ʦʢʢʫʧʠʨʦʚʘʥʥʳʤʠ. ɺ 1920 ʛʦʜʫ ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʉʠʨʠʡʩʢʦʝ 

ʘʨʘʙʩʢʦʝ ʢʦʨʦʣʝʚʩʪʚʦ ʩ ʮʝʥʪʨʦʤ ʚ ɼʘʤʘʩʢʝ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʬʨʘʥʮʫʟʩʢʘʷ ʘʨʤʠʷ 

ʦʢʢʫʧʠʨʦʚʘʣʘ ʉʠʨʠʶ, ʨʘʟʛʨʦʤʠʚ 23 ʠʶʣʷ ʩʠʨʠʡʩʢʠʝ ʚʦʡʩʢʘ ʚ ʙʠʪʚʝ ʫ ʧʝʨʝʚʘʣʘ ʄʝʡʩʘ-

ʣʫʥ. ɺ 1922 ʛʦʜʫ ʨʝʞʠʤ ʧʨʷʤʦʡ ʦʢʢʫʧʘʮʠʠ ʟʘʤʝʥʷʶʪ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ð ʄʘʥʜʘʪ ʦʪ ʃʠʛʠ ʅʘʮʠʡ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʇʘʣʝʩʪʠʥʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ. ʆʪ ʥʝʸ ʙʳʣʠ ʦʪʜʝ-

ʣʝʥʳ ʟʝʤʣʠ ʚʦʩʪʦʯʥʝʝ ʨʝʢʠ ʀʦʨʜʘʥ, ʛʜʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʊʨʘʥʩʠʦʨʜʘʥʠʷ ʧʦʜ ʧʨʦʪʝʢʪʦʨʘʪʦʤ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʌʨʘʥʮʠʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʣʫʯʘʝʪ ʚ 1922 ʛʦʜʫ ʄʘʥʜʘʪ ʃʠʛʠ ʅʘʮʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ ʉʠʨʠʠ. ɺ 1926 ʛʦʜʫ ʧʦʜʤʘʥʜʘʪʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʃʠʚʘʥ ʠ 

ʉʠʨʠʶ. ɺʩʸ ʵʪʦ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʪʨʘʜʠʮʠʷʭ ʥʘʨʦʜʦʚ ʥʘʩʝ-

ʣʷʶʱʠʭ ʩʪʨʘʥʫ.  

 ɺ ʟʘ ʠʦʨʜʘʥʩʢʘʷ ʟʦʥʝ ʉʠʨʠʠ ʧʝʨʠʦʜʘ ʘʥʪʠʯʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʘ ʟʜʘʥʠʡ ʘʟʠʘʪʩʢʘʷ. ʕʪʦʪ 

ʨʝʛʠʦʥ ʉʠʨʠʠ ʠʟʦʙʠʣʫʝʪ ʙʝʩʯʠʩʣʝʥʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʚʦʩʪʦʯʥʳʭ ʞʠʣʠʱ. ɼʦʤʘ ɻʘʫʨʘʥʘ ʠ 

ʃʝʜʞʘʭʘ ʜʦʰʣʠ ʜʦ ʥʘʩ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʦʯʪʠ ʥʝ ʪʨʦʥʫʪʳʤʠ ʠ ʥʝ ʪʦʣʴʢʦ ʧʨʠʛʦʜʥʳʤʠ 

ʜʣʷ ʞʠʣʴʷ, ʥʦ ʠ ʥʘʩʝʣʝʥʥʳʤʠ. ʅʠ ʦʜʥʘ ʯʘʩʪʴ ʵʪʠʭ ʧʦʩʪʨʦʝʢ ʥʝ ʧʦʜʚʝʨʞʝʥʘ ʨʘʟʨʫʰʝʥʠʶ: 

ʩʪʝʥʳ ʠ ʧʦʪʦʣʢʠ ʠʩʧʦʣʥʝʥʳ ʠʟ ʙʘʟʘʣʴʪʘ; ʜʚʝʨʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʘʟʘʣʴʪʦʚʳʝ ʧʣʠʪʳ, 

ʭʦʜʷʱʠʝ ʥʘ ʙʘʟʘʣʴʪʦʚʳʭ ʧʷʪʥʠʢʘʭ; ʦʢʥʘ ʩʜʝʣʘʥʳ ʪʘʢʞʝ ʠʟ ʘʞʫʨʥʳʭ ʙʘʟʘʣʴʪʦʚʳʭ ʧʣʠʪ; 

ʚʩʝ ʞʝ ʟʜʘʥʠʝ ʧʦʢʦʠʪʩʷ ʥʘ ʙʘʟʘʣʴʪʦʚʦʡ ʩʢʘʣʝ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ɻʘʫʨʘʥʘ ʩʦʚʝʨʰʝʥʥʦ 

ʣʠʰʝʥʘ ʣʝʩʦʚ, ʠ ʧʦʩʪʨʦʡʢʠ ʮʝʣʠʢʦʤ ʚʳʚʦʜʷʪʩʷ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʥʝ ʙʦʷʱʠʭʩʷ ʚʨʝʤʝʥʠ. ʅʘ 

ʨʠʩʫʥʢʝ 353, ɸ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʪʘʢʦʛʦ ʜʦʤʘ: ʧʦʪʦʣʢʠ ʩʦʩʪʦʷʪ ʠʟ ʧʣʠʪ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ 
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ʘʨʢʠ. ɺ ʜʨʫʛʠʭ ʤʝʩʪʥʦʩʪʷʭ, ʛʜʝ, ʭʦʪʷ ʠ ʨʝʜʢʦ, ʥʦ ʚʩʝ ʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʣʝʩ, ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ 

ʩʤʝʰʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ, ɺ: ʥʠʞʥʠʡ ʵʪʘʞ ʠʤʝʝʪ ʢʘʤʝʥʥʳʡ ʧʦʪʦʣʦʢ, 

ʚʝʨʭʥʠʡ ð ʜʝʨʝʚʷʥʥʫʶ ʢʨʦʚʣʶ. 
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ɸʥʥʦʪʘʮʠʷ 

ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʧʨʦʝʢʪʝ ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʠ ʦʙʲʝʤʥʦʛʦ ʨʝ-

ʰʝʥʠʷ ʤʘʣʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʠʨʠʠ ʠ ʧʦʢʘʟʳʚʘʝʪ ʯʪʦ ʥʘ ʫʩʪʨʦʡ-

ʩʪʚʦ ʞʠʣʠʱʘ ʛʣʫʙʦʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʦʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʱʝʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʝʤ. 

Abstract 

The article describes the development of the project planning and volumetric solutions of 

low-rise residential buildings in Syria and shows that the housing unit profound influence is 

rendered by social structure and social processes taking place in it. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

Aʨʭʠʪʝʢʪʫʨʘ ʩʠʨʠʠ, ʤʘʣʦʵʪʘʞʥʳʝ ʞʠʣʳʝ ʟʜʘʥʠʷ, ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʤʞʟ, ʩʦʮʠ-

ʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 

Keywords 

Architecture syria, low-rise residential buildings, structural model mzhz, social structure, 

social and economic factors. 

ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʄɾɿ. ɾʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ 

ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʧʨʘʢʪʠʢʝ ʉʠʨʠʠ 

çʞʠʣʠʱʝè ʵʪʦ ʠʝʨʘʨʭʠʯʝʩʢʠ ʧʦʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʦʩʪʠʨʘʶʱʝʡʩʷ ʦʪ ʚʝʱʝʡ ʚ ʩʝʤʝʡ-

ʥʦʤ ʙʳʪʫ ʜʦ ʣʶʙʦʛʦ ʧʦʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ. ʆʧʠʨʘʷʩʴ ʥʘ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʥʘ ʭʘʨʘʢʪʝʨ-
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ʥʫ ʁʦʩʦʙʝʥʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʣʠʱʘ, ʘʨʭʠʪʝʢʪʦʨʳ ʉʠʨʠʠ ʚ ʧʨʦʝʢʪʘʭ ʠ ʧʦ-

ʩʪʨʦʡʢʘʭ ʫʯʠʪʳʚʘʶʪ ʯʪʦ ʄɾɿ ʠ ʩʦʦʨʫʞʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʚ ʩʠʩʪʝʤʝ ʞʠʣʦʡ ʩʨʝʜʳ (ʥʘʧʨʠ-

ʤʝʨ ʚʝʪʨʦʚʳʝ ʪʫʨʙʠʥʳ ʠʣʠ ʚʦʜʷʥʳʝ ʤʝʣʴʥʠʮʳ). 

ʂʘʯʝʩʪʚʦ ʞʠʣʦʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ, ʛʠʛʠʝʥʠ-

ʯʝʩʢʠʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʵʩʪʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ 

ʚʘʞʥʳ ʠ ʜʣʷ ʄɾɿ, ʠ ʜʣʷ ʧʦʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ. ʅʘʣʠʯʠʝ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʦʤʬʦʨʪ ʧʨʦʞʠʚʘʥʠʷ, ʠ ʩʦʮʠʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʞʠʣʦʡ ʩʨʝʜʳ. ɼʦʩʪʠʞʝʥʠʝ ʢʦʤ-

ʬʦʨʪʘ ʩʦʩʪʘʚʣʷʝʪ ʛʣʘʚʥʫʶ ʮʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʞʠʟʥʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪ-

ʥʦʩʪʠ: ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʜʦʨʦʛʠ ʠ ʰʢʦʣʳ, ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʙʰʠʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʵʣʝʢʪʨʠʬʠ-

ʢʘʮʠʠ. ʇʨʦʝʢʪʠʨʫʷ ʞʠʣʫʶ ʩʨʝʜʫ ʥʘ ʚʩʝʭ ʝʝ ʫʨʦʚʥʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʙʨʘʟ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ, ʝʛʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʚ ʩʬʝʨʝ ʙʳʪʘ ʠ ʜʦʩʫʛʘ. 

ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʞʠʣʘʷ ʩʨʝʜʘ ʩʘʤʘ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ 

ʦʙʨʘʟ ʞʠʟʥʠ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢʘʯʝʩʪʚ ʞʠʣʦʡ ʩʨʝʜʳ ʧʦʚʳʰʘ-

ʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ (ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ, ʙʠʦ-

ʛʘʟʦʚʳʝ ʫʩʪʘʥʦʚʢʠ, ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʠ ʪʝʧʣʦʘʢʢʫʤʫʣʷʪʦʨʳ). ʅʘ ʛʝʥʧʣʘʥʝ ʫʯʘʩʪʢʦʚ ʦʪʚʝ-

ʜʝʥʥʳʭ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʄɾɿ ʧʦʷʚʣʷʶʪʩʷ ʩʦʦʨʫʞʝʥʠʷ ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩ ʘʚʪʦʥʦʤʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘʧʨʠʤʝʨ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʙʠʦʛʘʟʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʬʦʨʤʠʨʫʷ ʛʝ-

ʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʄɾɿ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʨʘʟ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʠ. 

ʄɾɿ ʠ ʩʦʦʨʫʞʝʥʠʷ ʥʝʩʫʪ ʚ ʩʝʙʝ ʦʪʨʘʞʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ, ʙʳʪʦʚʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ 

ʪʨʘʜʠʮʠʡ ʵʪʥʦʩʦʚ ʥʘʩʝʣʷʶʱʠʭ ʉʠʨʠʶ. ɼʘʞʝ ʧʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʢʦʧʢʘʤ ʞʠʣʳʭ ʧʦ-

ʩʝʣʝʥʠʡ ʤʳ ʤʦʞʝʤ ʨʝʢʦʥʩʪʨʫʠʨʫʶʪ ʞʠʟʥʴ ʫʰʝʜʰʠʭ ʮʠʚʠʣʠʟʘʮʠʡ ʥʘʩʝʣʷʶʱʠʭ ʥʘʰʫ 

ʩʪʨʘʥʫ. ʅʘ ʫʩʪʨʦʡʩʪʚʦ ʞʠʣʠʱʘ ʛʣʫʙʦʢʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʦʮʠʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙ-

ʱʝʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʝʤ. ʄɾɿ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʘʨʭʠʪʝʢʪʫʨʥʘʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ, ʪʝʭʥʠʯʝʩʢʘʷ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʘʷ ʢʘʪʝʛʦʨʠʷ. 

ʉʦʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʄɾɿ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚ ʧʨʦʝʢʪʝ ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʠ ʦʙʲʝʤʥʦʛʦ ʨʝʰʝʥʠʷ ʄɾɿ ʥʝʦʙʭʦʜʠʤʘ 

ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʄɾɿ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʜʘʪʴ ʝʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ.  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʧʦʤʝʱʝʥʠʷ: ʢʫʭʥʠ, 

ʩʪʦʣʦʚʳʝ, ʫʙʦʨʥʳʝ ʠ ʩʘʥʠʪʘʨʥʦ-ʙʳʪʦʚʳʝ ʙʣʦʢʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʤʥʘʪʳ. ɺ ʧʦʤʝʱʝ-

ʥʠʷʭ ʥʝʦʙʭʦʜʠʤ ʦʧʪʠʤʘʣʴʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ: ʚʣʘʞʥʦʩʪʴ, ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘ-

ʪʫʨʘ; ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʰʫʤʘ, ʨʘʜʠʘʮʠʠ, ʚʠʙʨʘʮʠʠ; ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʧʨʠ ʦʪʜʝʣʢʝ ʧʦʤʝʱʝʥʠʡ ʠ ʤʝʙʝʣʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɼʣʷ ʫʢʨʝʧʣʝʥʠʷ ʩʝʤʴʠ ʠ ʩʦʟʜʘʥʠʝ ʚ ʥʝʡ ʟʜʦʨʦʚʦʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʥʠʝ ʨʘʟʚʠʪʠʶ ʩʝʤʴʠ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʧʦʤʝʱʝʥʠʷ: ʛʦʩʪʠʥʳʝ, ʩʧʘʣʴʥʳʝ 

ʢʦʤʥʘʪʳ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʤʥʘʪʳ, ʨʘʙʦʯʠʡ ʢʘʙʠʥʝʪ ʠ ʤʝʩʪʘ ʜʣʷ ʪʚʦʨʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ 

ʫʚʣʝʯʝʥʠʡ (ʭʦʙʙʠ) ʯʣʝʥʦʚ ʩʝʤʴʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʘʶʱʠʭ ʯʣʝʥʦʚ ʩʝʤʴʠ ʥʝʦʙ-

ʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʧʦʤʝʱʝʥʠʷ: ʤʘʩʪʝʨʩʢʠʝ ʜʣʷ ʨʝʤʝʩʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʨʘʙʦʯʠʝ ʢʘʙʠ-

ʥʝʪʳ, ʛʦʩʪʠʥʳʝ ʢʦʤʥʘʪʳ. ɺ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʦʙʫʯʘʶʱʠʝ ʧʨʦ-

ʛʨʘʤʤʳ. 

ɼʣʷ ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʧʦʤʝʱʝʥʠʷ: ʠʛʨʦʚʳʝ ʢʦʤʥʘʪʳ, ʛʦʩ-

ʪʠʥʳʝ, ʩʧʘʣʴʥʳʝ ʢʦʤʥʘʪʳ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʤʥʘʪʳ, ʤʝʩʪʘ ʜʣʷ ʪʚʦʨʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ 

ʫʚʣʝʯʝʥʠʡ (ʭʦʙʙʠ) ʜʝʪʝʡ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ ʄɾɿ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʨʝʢʨʝʘʮʠʠ (ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʩʝʤʝʡʥʦʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ) 

ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʧʦʤʝʱʝʥʠʷ: ʠʛʨʦʚʳʝ ʢʦʤʥʘʪʳ, ʛʦʩʪʠʥʳʝ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʤ-
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ʥʘʪʳ, ʤʝʩʪʘ ʜʣʷ ʪʚʦʨʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʫʚʣʝʯʝʥʠʡ (ʭʦʙʙʠ) ʯʣʝʥʦʚ ʩʝʤʴʠ, ʧʨʠʜʦʤʦʚʘʷ ʪʝʨ-

ʨʠʪʦʨʠʷ ʜʣʷ ʨʝʢʨʝʘʮʠʠ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʣʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʩʪʘ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʡ, ʩʝʤʝʡʥʦʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʝʢʨʝʘʮʠʠ. 

ʌʦʨʤʘ ʠ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʄɾɿ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘ-

ʚʠʩʠʪ ʦʪ ʢʣʠʤʘʪʘ ʠ ʦʪ ʤʝʩʪʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʩʠʣ ʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʙʘʟʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʄɾɿ. ɺ ʉʠʨʠʠ 

ʩʦʟʜʘʥʳ ʨʘʟʣʠʯʥʳʝ ʞʠʣʳʝ ʧʦʩʪʨʦʡʢʠ: ʢʘʤʝʥʥʳʝ ʠ ʢʠʨʧʠʯʥʳʝ ʄɾɿ ʩ ʧʣʦʩʢʦʡ ʢʨʦʚʣʝʡ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʩʝʢʮʠʦʥʥʳʝ ʜʦʤʘ ʩʨʝʜʥʝʡ ʵʪʘʞʥʦʩʪʠ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥ ʚ ʛʦʨʦ-

ʜʘʭ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʟʤʝʱʝʥʠʷ ʄʌɾʂ ʚ 

ʫʩʣʦʚʠʷʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʆɸʕ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʥʦʚʳʭ 

ʦʩʚʘʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ.  

Abstract 

The article review urban-planning principles of multifunctional residential complexes 

placement in the big cities, suburbs and new developing territories of United Arab Emirates. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

Aʨʭʠʪʝʢʪʫʨʘ ʆɸʕ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ, ʨʘʟʤʝʱʝʥʠʝ ʄʌɾʂ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʠʥʮʠʧ. 

 



10 

Keywords 

Architecture of UAE, multifunctional residential complex, MFRC placement, urban-

planning principle. 

 

ʆʙʲʝʜʠʥʝʥʥʳʝ ɸʨʘʙʩʢʠʝ ʕʤʠʨʘʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʨʘ-

ʚʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʩʦʩʪʘʚ ʆɸʕ ʚʭʦʜʠʪ ʩʝʤʴ ʵʤʠʨʘʪʦʚ - ɸʙʫ-ɼʘʙʠ, ɸʜʞʤʘʥ, ɼʫʙʘʡ, 

ʌʫʜʞʝʡʨʘ, ʈʘʩ ʵʣʴ-ʍʘʠʤʘ, ʐʘʨʜʞʘ ʠ ʋʤʤ-ʘʣʴ-ʂʫʚʝʡʥ. ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʛʨʘ-

ʬʠʠ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʆɸʕ ʟʘʥʠʤʘʝʪ ʤʦʥʦʭʨʦʤʥʘʷ ʥʝ-

ʚʳʨʘʟʠʪʝʣʴʥʘʷ ʧʫʩʪʳʥʷ. 

ʆʧʨʝʜʝʣʷʶʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʆɸʕ ʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʫʨʙʘʥʠʟʘʮʠʠ, ʧʣʘʥʦʤʝʨ-

ʥʳʤ ʦʩʚʦʝʥʠʝʤ ʧʫʩʪʳʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʠʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʘ. 

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ (ʄʌɾʂ) - ʥʦʚʳʡ ʪʠʧ ʟʜʘʥʠʡ, ʧʦʷʚʠʚ-

ʰʠʡʩʷ ʚ ʆɸʕ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɺ ʩʦʩʪʘʚ ʄʌɾʂ ʥʘʨʷʜʫ ʩ ʞʠʣʦʡ ʯʘʩʪʴʶ ʚʭʦʜʷʪ ʛʦʩʪʠ-

ʥʠʮʳ, ʙʠʟʥʝʩ-ʮʝʥʪʨʳ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʠ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʮʝʥʪʨʳ ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ, ʧʘʨʢʦʚʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʪ.ʜ. ʄʌɾʂ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʱʝʡ ʦʨʠʝʥʪʘʮʠʠ ʛʨʘʜʦ-

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɸʕ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦ ʚʩʝʭ ʛʦʨʦʜʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʠ 

ʥʘʩʳʱʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ.  

ʅʦʚʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʙʣʝʤʝ ʨʘʟʤʝʱʝʥʠʷ ʄʌɾʂ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʢʨʫʧ-

ʥʳʭ ʛʦʨʦʜʦʚ ʚ ʆɸʕ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜ ʠ ʫʚʷʟʘʥ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʘʥ-

ʥʦʛʦ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʆɸʕ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʠʣʩʷ ʧʝʨʝʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʛʝʥʝʨʘʣʴʥʳʭ ʧʣʘʥʦʚ ʛʦʨʦʜʦʚ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʈʘʟʤʝʱʝʥʠʝ ʄʌɾʂ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʝʜʠʥʦʛʦ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʛʦʨʦʜʦʚ ʚʳʜʚʠ-

ʛʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʰʝʥʠʝʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ, 

ʦʙʣʘʜʘʶʱʝʡ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʨʘʟʥʦʭʘʨʘʢʪʝʨʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʡ ʩʠʩʪʝʤʦʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʜʚʠ-

ʛʘʝʪ ʥʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʄʌɾʂ.  

ɺ ʫʩʣʦʚʠʷʭ ʆɸʕ ʛʦʨʦʜ-ʮʝʥʪʨ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪʜʝʣʴʥʦʛʦ ʵʤʠʨʘʪʘ. ʂʦʛʜʘ ʛʦʨʦʜ ʩʦʩʨʝʜʦʪʦʯʠʚʘʝʪ ʙʦʣʝʝ 50 % ʧʨʦ-

ʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʵʤʠʨʘʪʘ ʧʨʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝ-

ʥʠʷ ʦʢʦʣʦ 1 ʤʣʥ ʠ ʙʦʣʝʝ, ʦʥ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʦʪʜʝʣʴʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠ 

ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʈʘʟʤʝʱʝʥʠʝ ʄʌɾʂ ʜʦʣʞʥʦ ʚʝʩʪʠʩʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʦʪ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʢ ʧʨʠʣʝʛʘʶʱʠʤ ʪʝʨʨʠʪʦʨʠʷʤ. ʈʘʟʤʝʱʝʥʠʝ ʄʌɾʂ ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʝ ʛʦ-

ʨʦʜʦʚ ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ, ʪ. ʢ. ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʚʳʜʘʚ-

ʣʠʚʘʥʠʝ ʠʟ ʛʦʨʦʜʘ-ʮʝʥʪʨʘ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʤʝʰʘʝʪ ʛʦʨʦʜʫ. 

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʢʣʘʜʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʠʥʞʝʥʝʨʥʳʝ ʢʦʤ-

ʤʫʥʠʢʘʮʠʠ. 

ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʄʌɾʂ ʚ ʥʦʚʳʭ ʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʨʘʡʦʥʘʭ ʆɸʕ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʤʝʩʪʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʘʝʪʩʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʙʲʝʢʪ. 

ʏʝʤ ʢʨʫʧʥʝʝ ʄʌɾʂ, ʪʝʤ ʙʦʣʴʰʘʷ ʪʝʨʨʠʪʦʨʠʷ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ, ʪʝʤ, 

ʦʙrʯʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʧʫʩʪʳʥʠ ʪʨʫʜʥʝʝ ʦʩʚʦʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʣʥʦʩʪʴʶ ʦʪ-

ʚʝʯʘʶʱʫʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ.  

ʈʘʟʤʝʱʝʥʠʝ ʄʌɾʂ ʥʘ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʆɸʕ ʠʤʝʝʪ ʨʷʜ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʵʤʠʨʘʪʘʭ. ʊʘʢ, ʚ ɸʙʫ-ɼʘʙʠ, ɼʫ-

ʙʘʠ ʠ ʐʘʨʜʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʱʘʪʴ ʄʌɾʂ, ʚʥʫʪʨʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʵʪʘʞʥʦʩʪʠ, ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʝ ʧʦ ʩʚʦʝʡ ʧʣʘʥʠʨʦʚʢʝ ʠ 

http://zagranitsa.net/kurorti/oae/abu-dabi/
http://zagranitsa.net/kurorti/oae/adjman/
http://zagranitsa.net/kurorti/oae/dubai/
http://zagranitsa.net/kurorti/oae/fudjeira/
http://zagranitsa.net/kurorti/oae/ras-al-haima/
http://zagranitsa.net/kurorti/oae/shardja/
http://zagranitsa.net/kurorti/oae/umm-al-kuvein/
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ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦ ʚʝʨʪʠʢʘʣʠ. ɼʣʷ ɸʜʞʤʘʥʘ, ʈʘʩ ʘʣʴ ʍʘʡʤʘ, ʋʤ ʘʣʴ ʂʫʚʝʡʥʘ, ʌʫʜ-

ʞʘʡʨʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʱʘʪʴ ʄʌɾʂ ʥʘ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚʙʣʠʟʠ ʢʨʫʧʥʳʭ ʤʘʛʠʩʪʨʘ-

ʣʝʡ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʛʦʨʦʜʘ ʠ ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʦ-

ʪʦʢʠ.  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʄʌɾʂ ʚ ʛʦʨʦʜʩʢʫʶ ʞʠʣʫʶ ʩʨʝʜʫ ʆɸʕ ʧʦʟʚʦ-

ʣʷʶʪ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʢʘʢ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʝ, ʚ ʨʘʡʦʥʘʭ ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʠ ʪʘʢ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʄʌɾʂ ʜʦʣʞʥʦ ʫʯʠ-

ʪʳʚʘʪʴʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʜʝʣʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʟʦʥʳ. ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʆɸʕ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: ʞʠʣʫʶ ʟʦʥʫ, ʚ ʢʦʪʦʨʦʡ ʨʘʟ-

ʤʝʱʘʶʪʩʷ ʞʠʣʳʝ ʤʠʢʨʦʨʘʡʦʥʳ ʠ ʢʚʘʨʪʘʣʳ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʦʙʱʝʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝ-

ʥʠʷ ʠ ʫʯʨʝʞʜʝʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ; ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ; 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʟʦʥʳ; ʢʦʤʤʫʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʠʝ ʟʦʥʳ - ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʫʜʦʙʥʦʡ ʩʚʷʟʠ ʩ 

ʚʥʝʰʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʝʪʷʤʠ, ʥʘ ʩʚʦʙʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʩ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʳ. 

ʈʷʜʦʤ ʩ ʵʪʦʡ ʟʦʥʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʦʤʧʣʝʢʩʳ ʧʨʝʜʧʨʠʷʪʠʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʪʘʢʠʝ, ʢʘʢ ʭʣʝʙʦʟʘʚʦʜ, ʤʦʣʦʯʥʳʡ ʟʘʚʦʜ ʠ ʜʨ.; ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʦʥʳ - ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʤʘʩʩʦʚʦʛʦ ʦʪʜʳʭʘ 

ʛʦʨʦʞʘʥ; ʩʘʥʠʪʘʨʥʦ ï ʟʘʱʠʪʥʳʝ ʟʦʥʳ, ʦʪʜʝʣʷʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʪʨʘʥʩ-

ʧʦʨʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʦʪ ʞʠʣʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɾʠʣʘʷ, ʧʨʦʤʳʰʣʝʥʥʘʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ, ʩʢʣʘʜʩʢʘʷ ʟʦʥʳ ʚʤʝʩʪʝ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ 

ʠʤ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʤʠ ʟʦʥʘʤʠ ʩʦʩʪʘʚʣʷʶʪ ʟʘʩʪʨʦʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʛʦʨʦʜʘ.  

ɺ ʪʘʢʠʭ ʛʦʨʦʜʘʭ ʢʘʢ ʐʘʨʜʞʘ ʠ ɸʙʫ-ɼʘʙʠ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʶʪ 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ, ʞʠʣʘʷ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʦʥʳ. ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʦʩʪʘʣʴʥʳʭ ʧʷʪʠ ʵʤʠʨʘ-

ʪʦʚ ʧʨʦʤʳʰʣʝʥʥʘʷ, ʩʝʣʠʪʝʙʥʘʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʦʥʳ ʟʘʥʠʤʘʶʪ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʡ ʧʨʦ-

ʮʝʥʪ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʘʷ. 

ʊʘʢʞʝ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʧʦʪʨʝʙʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʘʩʝ-

ʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʚ ʄʌɾʂ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʷʚʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. ɻʦʨʦʜʘ 

ɸʙʫ ïɼʘʙʠ, ɼʫʙʘʠ ʠ ʐʘʨʜʞʘ ʦʪʣʠʯʘʶʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ï ʙʦʣʝʝ 

600 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ɺ ʪʘʢʦʛʦ ʨʦʜʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʢʘʢ ʧʨʘʚʠʣʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝ-

ʱʘʪʴ ʄʌɾʂ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʞʠʣʴʝ, 

ʘ ʪʘʢʞʝ ʚ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ɺ ʩʪʦʣʠʯʥʳʭ ʛʦʨʦʜʘʭ 

ʄʌɾʂ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʣʦʪʥʦ ʟʘʩʪʨʦʝʥʥʳʭ ʨʘʡʦʥʘʭ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʄʌɾʂ ʩʦʩʪʘʚ-

ʣʷʝʪ ʢʘʢ ʤʠʥʠʤʫʤ ʧʦʣʦʚʠʥʫ ʚʳʩʦʪʳ ʨʷʜʦʤ ʩʪʦʷʱʝʛʦ ʟʜʘʥʠʷ.  

ɺ ʐʘʨʜʞʝ ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʢʦʣʦ 400 ʪʳʩʷʯ, ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʱʘʪʴ 

ʄʌɾʂ ʩ ʙʦʣʴʰʝʡ ʜʦʣʝʡ ʞʠʣʳʭ, ʯʝʤ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ. 

ɺ ʦʩʪʘʣʴʥʳʭ ʛʦʨʦʜʘʭ ʆɸʕ, ʛʜʝ ʥʘʩʝʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 100 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʄʌɾʂ ʤʝʥʴʰʝʡ ʵʪʘʞʥʦʩʪʠ, ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʩʣʫ-

ʞʠʚʘʶʱʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʄʌɾʂ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʩ ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ, ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ ʙʦʣʝʝ ʯʝʤ ʜʚʫʢʨʘʪʥʦʡ ʚʳʩʦʪʳ ʙʣʠʞʘʡʰʠʭ ʟʜʘʥʠʡ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʵʤʠʨʘʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʩʪʨʦʡʢʘ 

ʥʝ ʪʦʣʴʢʦ ʛʦʨʦʜʩʢʠʭ, ʥʦ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʪʫʨʠʟʤʘ ʠ ʟʘʢʦʥʦʤʝʨʥʳʤʠ ʵʪʘʧʘʤʠ 

ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʘʩʪʨʦʡʢʘ ʥʦʚʳʭ ʥʝʦʩʚʦʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʠʥʞʝʥʝʨʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, ʦʜʥʘʢʦ, ʵʪʦ ʥʠʩʢʦʣʴʢʦ ʥʝ ʩʥʠʞʘʝʪ ʪʝʤʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʙʣʘʛʦ-

ʫʩʪʨʦʡʩʪʚʘ ʥʦʚʳʭ ʟʝʤʝʣʴ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʦʟʚʦʜʠʤʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʦʩʚʘʠʚʘʝʤʳʭ 

ʥʦʚʳʭ ʨʘʡʦʥʘʭ ʆɸʕ ʩʦʩʪʘʚʣʷʶʪ ʄʌɾʂ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʫʜʘʣʝʥ-

ʥʦʩʪʴ ʦʪ ʛʦʨʦʜʩʢʠʭ ʮʝʥʪʨʦʚ, ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʫʜʘʣʝʥʥʦʩʪʠ 

ʦʪ ʙʦʣʴʰʠʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʚʝʜʫʱʠʭ ʢ ʨʘʟʣʠʯʥʳʤ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʤ ʦʙʲʝʢʪʘʤ: ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʤ ʮʝʥʪʨʘʤ ʛʦʨʦʜʦʚ, ʪʦʨʛʦʚʳʤ ʮʝʥʪʨʘʤ, ʙʘʥʢʘʤ ʠ ʘʵʨʦʧʦʨʪʘʤ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʦʩʦʙʘʷ ʨʦʣʴ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʆɸʕ ʦʪʚʦʜʠʪʩʷ 
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ʩʦʦʨʫʞʝʥʠʷʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʮʝʣʦʡ ʩʠʩʪʝʤʳ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘ-

ʮʠʡ ʩ ʫʯʝʪʦʤ ʧʣʘʥʦʚ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʦʟʚʝʜʝʥʠʷ ʥʦ-

ʚʳʭ ʄʌɾʂ. ʆʪʢʨʳʪʳʝ ʧʣʦʱʘʜʠ, ʩʚʦʙʦʜʥʳʝ ʦʪ ʟʘʩʪʨʦʡʢʠ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝ-

ʣʠʯʠʚʘʪʴ ʧʣʦʱʘʜʠ ʚʦʟʚʦʜʷʱʠʭʩʷ ʄʌɾʂ, ʥʘʜʝʣʷʪʴ ʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʩʪʫʧʥʳ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʘ. ʄʦ-

ʛʫʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʳ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʙʚʦʜʥʝʥʥʳʤʠ ʠ ʦʟʝʣʝ-

ʥʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ.  

ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʤʝʱʝʥʠʷ ʄʌɾʂ ʥʘ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʜʘʙʳ ʫʤʝʥʴʰʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʨʫʧʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ ʠ 

ʧʦʨʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʨʘʟʤʝʱʝʥʠʷ ʜʣʷ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ 

ʆɸʕ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʄʌɾʂ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʠ ʥʘ 

ʧʨʦʞʠʚʘʥʠʝ ʪʨʫʜʦʚʳʭ ʤʠʛʨʘʥʪʦʚ. ɻʦʨʦʜʩʢʘʷ ʞʠʣʘʷ ʩʨʝʜʘ (ʞʠʣʳʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʟʦʥʳ) 

ʚ ʆɸʕ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʚʳʰʝ 400 ʪʳʩ. ʞʠʪʝʣʝʡ ʜʦʣʞʥʘ ʧʦʜʨʘʟʜʝʣʷʪʴʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʟʦʥʳ: ʞʠʣʫʶ ʟʦʥʫ, ʧʨʦʤʳʰʣʝʥʥʫʶ ʟʦʥʫ, ʟʦʥʫ ʪʨʘʥʩ-

ʧʦʨʪʘ. ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ ʚʢʣʶʯʘʝʪʩʷ ʠʣʠ ʧʨʠʤʳʢʘʝʪ ʢ ʞʠʣʦʡ ʟʦʥʝ. 
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ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʄʆʈʌʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀʍ ʀ ʈɽʇʈʆɼʋʂʊʀɺʅʓʍ 

ʇʆʂɸɿɸʊɽʃɽʁ ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ ʆʉɽʊʈʆɺʓʍ ʅɸ ʈʓɹʆɺʆɼʅʆʄ 

ɿɸɺʆɼɽ ɸɿɽʈɹɸʁɼɾɸʅɸ 

ʄʘʤʝʜʦʚ ʏʠʥʛʠʟ ɸʛʘʤʫʩʘ ʦʛʣʫ,  

ɼʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ɹʘʢʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ɹʘʢʫ, 

ʂʫʣʠʝʚʘ ɻʶʣʴʥʘʨ ɻʘʭʨʘʤʘʥ ʢʳʟʳ 

ʄʘʛʠʩʪʨʘʥʪ ɹʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ɹʘʢʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɹʘʢʫ. 

 

ʇʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʩʠʜ-

ʩʢʦʛʦ (ʢʫʨʠʥʩʢʦʛʦ) ʦʩʝʪʨʘ (Acipenser persicus Borodin), ʚʳʣʦʚʣʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʧʨʠ-

ʙʨʝʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʠʭ 

ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ ʚ ʢʨʦʚʠ ʩʘʤʦʢ ʦʩʝʪʨʦʚʳʭ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 20,0-43,0 ʛ/ʣ. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʘʤʦʢ ʦʩʝʪʨʦʚʳʭ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʷʜʝʨ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʣʦ 0ï

3 ʰʪ./1000 ʵʨʠʪʨʦʮʠʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʛʝʥʦʪʦʢʩʠʯʝʩʢʦʤ ʩʦ-

ʩʪʦʷʥʠʠ. ɹʳʣʦ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʷʜʝʨ ʚ ʵʨʠʪʨʦʮʠʪʘʭ 

ʢʨʦʚʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠ ʥʘʜʝʞʥʳʤ 

ʵʢʩʧʨʝʩʩ ʤʝʪʦʜʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʜʦ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʪʠ-

ʤʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʪʝʧʝʥʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚʳʨʘʱʝʥʥʦʡ ʚ ʟʘʚʦʜʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʤʦʣʦʜʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʝʧʨʦʜʫʢʪʠʚʥʦʝ ʩʪʘʜʦ, ʧʝʨʩʠʜʩʢʠʡ (ʂʫʨʠʥʩʢʠʡ) ʦʩʝʪʨ, ʤʠʢʨʦ-

ʥʫʢʣʝʫʩʳ, ʵʨʠʪʨʦʮʠʪʳ, ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ.  

 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʩʚʷʟʠ ʩ ʥʝʭʚʘʪʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʨʳʙʦ-

ʚʦʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʙʣʝʤʘ ʦʪʙʦʨʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʩʪʦʠʪ ʦʯʝʥʴ ʦʩʪʨʦ [1]. ʏʘʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ, ʟʘʛʦʪʦʚʣʝʥʥʳʭ ʜʣʷ ʨʳʙʦʚʦʜʥʳʭ 

ʮʝʣʝʡ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʛʦʨʤʦʥʘʣʴʥʫʶ ʠʥʲʝʢʮʠʶ ʠʣʠ ʦʪʜʘʝʪ ʧʦʣʦʚʳʝ ʧʨʦʜʫʢʪʳ ʥʠʟʢʦʛʦ 

ʨʳʙʦʚʦʜʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʦ ʩʚʝʜʝʥʠʷʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2; 4] ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʚ ʮʝ-

ʣʷʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, 

ʥʘʨʷʜʫ ʩ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ ʜʘʥ-

ʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʤʠʢʨʦʷʜʨ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ . 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʚ ʧʝʨʠʦʜ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʭ ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʨʘʱʝʥʥʦʡ ʙʘʩʩʝʡʥʦʚʳʤ 

ʩʧʦʩʦʙʦʤ ʟʘʚʦʜʩʢʦʡ ʤʦʣʦʜʠ.  

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀʂɸ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʍʳʣʣʠʥʩʢʦʤ ʆʈɿ, ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʘʤʠ ʚ 2016 ʛ. ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʙʳʣʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʦ 11 ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ ʧʝʨʩʠʜʩʢʦʛʦ (ʢʫʨʠʥʩʢʦʛʦ) ʦʩʝʪʨʘ (Acipenser persicus Bo-

rodin), ʚʳʣʦʚʣʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʧʨʠʙʨʝʞʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʦʩʫʱʝʩʪʚ-

ʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ɹʨʝʜʬʦʨʜʘ [3]. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ, ʚʟʷʪʫʶ ʚ ʤʦʤʝʥʪ ʧʦʣʫʯʝ-

ʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʨʘʟʚʦʜʠʣʠ ʚ 1000 ʨʘʟ 0,7%-ʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ ʜʣʷ 
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ʭʦʣʦʜʥʦʢʨʦʚʥʳʭ ʞʠʚʦʪʥʳʭ. ɿʘʪʝʤ ʢ 1 ʤʣ ʨʘʟʙʘʚʣʝʥʥʦʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʜʦʙʘʚʣʷʣʠ 1 ʤʣ 

0,01%-ʥʦʛʦ ʨʘʩʪʚʦʨʘ ʂʫʤʘʩʠ ʷʨʢʦ ʛʦʣʫʙʦʛʦ G-250 ʠ ʠʟʤʝʨʷʣʠ ʧʦʛʣʦʱʝʥʠʷ ʥʘ ʜʣʠʥʝ 

ʚʦʣʥʳ 595 ʥʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʉʌ-46. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʛʣʦʱʝʥʠʷ ʙʝʣʢʦʚ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʝʨʝʚʦʜʠʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʚʝʣʠʯʠʥʳ ʩ ʧʦʤʦʱʴʶ ʢʨʠʚʦʡ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 595 ʥʤ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʳʯʴʝʛʦ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʣʴ-

ʙʫʤʠʥʘ. 

ʂʨʦʚʴ ʜʣʷ ʤʘʟʢʘ ʙʨʘʣʠ ʠʟ ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʚ ʧʝʨʠʦʜ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʄʘʟʢʠ ʢʨʦʚʠ ʚʳʩʫʰʠʚʘʣʠʩʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʘ ʟʘʪʝʤ ʦʢʨʘʰʠʚʘʣʠʩʴ ʧʦ ʈʦʤʘ-

ʥʦʚʩʢʦʤʫ-ɻʠʤʟʘ. ʉ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ, ʥʘ ʦʢʨʘʰʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʧʦʜʩʯʠ-

ʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʷʜʨ ʚ 1000 ʵʨʠʪʨʦʮʠʪʘʭ. ɼʣʷ ʢʘʞʜʦʡ ʦʩʦʙʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʧʦ 

4000 ʵʨʠʪʨʦʮʠʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʦ ʝ-ʢʨʠʪʝʨʠʶ 

ʉʪʴʶʜʝʥʪʘ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʆɹʉʋɾɼɽʅʀɽ  

ɺʩʝ ʩʘʤʢʠ ʦʩʝʪʨʦʚʳʭ ʨʳʙ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʘʤʢʠ ˉ 9, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʦʨʤʦ-

ʥʘʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʠ ʩʦʟʨʝʣʠ, ʠ ʦʪ ʥʠʭ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʟʨʝʣʘʷ ʠʢʨʘ ʨʘʟʥʦʛʦ ʨʳʙʦʚʦʜʥʦʛʦ 

ʢʘʯʝʩʪʚʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ ʠʢʨʳ ʦʪ ʩʘʤʦʢ ʦʩʝʪʨʦʚʳʭ ʨʳʙ ʩʦʩʪʘʚʣʷʣʦ 19,0-

22,0 % ʤʘʩʩʳ ʠʭ ʪʝʣʘ. ʀʢʨʘ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʵʪʦʡ ʛʨʫʧʧʳ ʨʳʙ, ʠʤʝʣʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦ-

ʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʘʤʦʢ 

ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 20,0 ʛ/ʣ ʜʦ 43,0 ʛ/ʣ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʷʜʝʨ ʚ ʵʨʠʪʨʦʮʠʪʘʭ (ʟʘ ʠʩʢʣʶ-

ʯʝʥʠʝʤ ʩʘʤʢʠ ˉ 3) ʩʦʩʪʘʚʣʷʣʦ 0 ï 3 ʰʪ. ʥʘ 1000 ʵʨʠʪʨʦʮʠʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ 

ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʛʝʥʦʪʦʢʩʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʦʧʣʦʜʦʪʚʦʨʷʝʤʫʶ ʩʧʦʩʦʙʥʦʩʪʴ (97,4 %) ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ 

ʦʪ ʩʘʤʢʠ ˉ 3, ʚʳʭʦʜ ʦʜʥʦʜʥʝʚʥʳʭ ʣʠʯʠʥʦʢ ʦʪ ʞʠʚʦʡ ʠʢʨʳ (75 %), ʘ ʪʘʢʞʝ ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʣʠʯʠʥʦʢ ʠ ʤʦʣʦʜʠ ʧʨʠ ʠʭ ʚʳʨʘʱʠʚʘʥʠʠ ʙʘʩʩʝʡʥʦʚʳʤ ʩʧʦʩʦʙʦʤ ʜʦ ʩʪʘʥʜʘʨʪʥʦʡ ʥʘʚʝʩʢʠ 

ʙʳʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʞʝ (71 %), ʯʝʤ ʫ ʧʨʝʜʳʜʫʱʠʭ ʨʳʙ.  

ʇʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʢʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ II  ʛʨʫʧʧʳ ʨʳʙ, ʩʦʩʪʘʚʣʷʣ 70,5 %, 

73,7 % ʠ 64,0 %. ʂʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ II  ʛʨʫʧʧʳ ʨʳʙ ʩʦʩʪʘʚʣʷʣʦ 20,5 ʛ/ʣ, 

34,0 ʛ/ʣ ʠ 43 ʛ/ʣ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʷʜʝʨ ʚ ʠʭ ʵʨʠʪʨʦʮʠʪʘʭ ʩʦʩʪʘʚʣʷʣʦ 0; 1,0 ʠ 6,0 ʰʪʫʢ 

ʥʘ 1000 ʵʨʠʪʨʦʮʠʪʦʚ. 

ʀʢʨʘ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ III  ʛʨʫʧʧʳ ʨʳʙ, ʣʠʙʦ ʙʳʣʦ ʥʝ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʨʳʙʦʚʦʜʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ (0 % ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ - ˉ 9), ʣʠʙʦ ʠʤʝʣʘ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 

(40 % - ˉ 9 ʠ 11). ʂʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʠʭ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʣʦ 28,0 ʛ/ʣ, 36,5 ʛ/ʣ ʠ 

40,5 ʛ/ʣ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʷʜʝʨ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʩʦʩʪʘʚʣʷʣʦ 1,0, 80,5 ʠ 40,0 ʰʪʫʢ ʥʘ 1000 

ʵʨʠʪʨʦʮʠʪʦʚ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʷʜʝʨ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʧʦʩʣʝʜʥʠʭ 

ʜʚʫʭ ʩʘʤʦʢ (ˉ 10 ʠ 11) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʣʠʷʥʠʠ ʥʘ ʥʠʭ ʢʘʢʦʛʦ-ʣʠʙʦ ʛʝʥʦʪʦʢʩʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʠʭ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ ʚ ʢʨʦʚʠ ʩʘʤʦʢ ʦʩʝʪ-

ʨʦʚʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʨʳʙʦʚʦʜʥʳʭ ʮʝʣʷʭ ʥʘ ʍʳʣʣʠʥʩʢʦʤ ʆʈɿ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ 2016-

ʦʤ ʛʦʜʫ, ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 20,0-43,0 ʛ/ʣ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʩʘʤʦʢ ʦʩʝʪʨʦʚʳʭ ʢʦʣʠʯʝ-

ʩʪʚʦ ʤʠʢʨʦʷʜʝʨ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʢʨʦʚʠ ʩʦʩʪʘʚʣʷʣʦ 0ï3 ʰʪ./1000 ʵʨʠʪʨʦʮʠʪʦʚ, ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʛʝʥʦʪʦʢʩʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ.  

ɹʳʣʦ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʷʜʝʨ ʚ ʵʨʠʪʨʦʮʠʪʘʭ 

ʢʨʦʚʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʩʝʪʨʦʚʳʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ [5] ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠ ʥʘʜʝʞʥʳʤ 

ʵʢʩʧʨʝʩʩ ʤʝʪʦʜʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʜʦ ʛʦʨʤʦʥʘʣʴʥʦʡ ʩʪʠ-

ʤʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʪʝʧʝʥʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚʳʨʘʱʝʥʥʦʡ ʚ ʟʘʚʦʜʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʤʦʣʦʜʠ. 
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ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʆʉʅʆɺʅʓʍ 

ɼʈɽɺɽʉʅʓʍ ʇʆʈʆɼ ʈɸʉʊɽʅʀʁ ɻʆʈʆɼɸ ʂɽʄɽʈʆɺɸ  

ʉʘʨʩʘʮʢʘʷ ɸʥʥ ʉʝʨʛʝʝʚʥʘ 

ʄʘʛʠʩʪʨʘʥʪ 1 ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʌɻɹʆʋ ɺʆ çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

 ʫʥʠʚʝʨʩʠʪʝʪè, ʛʦʨʦʜ ʂʝʤʝʨʦʚʦ 

 

ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢʠʭ ʢʘʢ ʂʫʟʙʘʩʩ, ʛʦʨʦʜʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʭ ʞʠʚʳʭ ʦʨ-

ʛʘʥʠʟʤʦʚ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʨʙʘʥʠʟʘʮʠʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʫʩʫʛʫʙʣʷʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʪʝʭʥʦʛʝʥʝʟʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ.  

ʄʥʦʛʠʝ ʠʟ ʠʟʫʯʘʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʝ ʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʠʟʤʝ-

ʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʤʦʚ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʷʚʣʷ-

ʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʚʦʧʨʦʩʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚ [1, 3]. 

ɻʦʨʦʜ ʂʝʤʝʨʦʚʦ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʮʝʥʪʨʦʤ. ʋʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛ. ʂʝʤʝʨʦʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ çʚʳʩʦʢʠʡè. ʇʨʝʦʙʣʘʜʘʶʱʠʡ 

ʚʢʣʘʜ ʚ ʚʝʣʠʯʠʥʫ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʘ ʚʥʦʩʷʪ ʚʳʩʦʢʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʥʟʘʧʠʨʝʥʘ, ʦʢʩʠʜʘ ʘʟʦʪʘ, ʩʘʞʘ, ʘʤʤʠʘʢ, ʬʝʥʦʣ ʠ ʜʨ..  

ʉʦʜʝʨʞʘʥʠʝ ʨʷʜʘ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ ʛʦʨʦʜʘ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦ-

ʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙ ʩ ʧʨʝʚʳ-

ʰʝʥʠʝʤ ʇɼʂ ʚ 2014ʛ ʦʪʤʝʯʝʥʦ ʧʦ ʩʘʞʝ ʠ ʬʝʥʦʣʫ ï 197 ʠ 83 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʥʦʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ, ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪ [2]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʘʵʨʦʪʝʭʥʦʛʝʥʥʦʡ ʩʨʝʜʳ ʥʘ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʂʝʤʝʨʦʚʦ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʨʘʟʥʳʝ ʧʦ ʛʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʘʢʢʫʤʫʣʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʠʜʳ ʨʘʩʪʝʥʠʡ: ʢʣʸʥ ʷʩʝʥʝʣʠʩʪʥʳʡ, ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ, ʣʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ ʠ 

ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ: ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʜʣʠʥʫ 

ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ, ʩʨʝʜʥʶʶ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʘʙʩʦʣʶʪʥʦʩʫʭʦʡ ʚʝʩ ʣʠʩʪʴʝʚ, 

ʘ ʪʘʢʞʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ: ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʥʦʡ ʩʝʨʳ, ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʠ ʟʦʣʴʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ. ɺ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʠ ʦʧʠʩʘʥʳ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʦʩ-

ʥʦʚʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʟʝʣʝʥʝʥʠʠ. ʉʧʠʩʦʢ ʧʣʦʱʘʜʦʢ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ:  

1. ʇʘʨʢ ʂʦʩʤʦʥʘʚʪʠʢʠ;  

2. ʇʨ.ʉʦʚʝʪʩʢʠʡ 

3. ɼʂ ʂʠʨʦʚʩʢʠʡ 

4. ɼʂ ʉʪʨʦʠʪʝʣʝʡ 

5. ʋʣ. ʊʝʨʝʰʢʦʚʦʡ 
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6. ʉʦʩʥʦʚʳʡ ʙʦʨ 

7. ʖʞʥʳʡ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʨʘʟʥʠʮʘ ʚ ʥʘʢʦʧʣʝʥʠʠ ʟʦʣʴʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʩʝʨʳ, ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʠ ʨʘʟʤʝʨʦʚ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʫ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʟʘ 

ʤʝʩʷʮ ʚʝʛʝʪʘʮʠʠ (ʤʘʡ ï ʠʶʥʴ ʜʣʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʠ ʠʶʥʴ-ʠʶʣʴ ʜʣʷ ʣʠʩʪʚʝʥʥʳʭ 

ʚʠʜʦʚ). ʊʘʢ ʨʘʟʤʝʨ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʫ ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠʟʤʝʥʠʣʩʷ: ʋ ʩʦʩʥʳ ʦʙʳʢ-

ʥʦʚʝʥʥʦʡ ʨʘʟʤʝʨ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 15%; ʫ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʠ ʣʠʧʳ 

ʤʝʣʢʦʣʠʩʪʥʦʡ ʨʘʟʤʝʨ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 31% ʠ 37% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ; ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʨʦʩʪʘ ʣʠʩʪʘ ʦʪʤʝʯʝʥʦ ʜʣʷ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʠ 

ʩʦʩʪʘʚʠʣʦ 41%. ʇʦʭʦʞʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ: ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ ʦʪʤʝʯʝʥʦ ʚ ʣʠʩʪʴʷʭ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ, ʫ ʦʩʪʘʣʴʥʳʭ 

ʚʠʜʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 30-35%.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʩʩʘ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʚ ʩʨʝʜʥʝʤ ʥʘ 25-35%. ʄʘʢʩʠ-

ʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʤʝʯʝʥʦ ʫ ʣʠʧʳ ʤʝʣʢʦʣʠʩʪʥʦʡ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʨ-ʥʘ ʚʜʦʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ (11,33%). ʇʦʢʘʟʘʪʝʣʴ ʟʦʣʴʥʦʩʪʠ ʫ ʩʦʩʥʳ ʦʙʳʢʥʦ-

ʚʝʥʥʦʡ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʦʨʦʜʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2 ʨʘʟʘ (ʩ 0,2% ʜʦ 

0,4% ʚʜʦʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ) (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  

ɺʠʜʳ 
ɿʦʣʴʥʦʩʪʴ,% 

ʉʝʨʘ, ʤʛ/ʛ 

ʩʫʭ.ʚ-ʚʘ 
ɺʦʜʘ, ʛ 

ʈʘʟʤʝʨ ʣʠʩʪʦ-

ʚʦʡ ʧʣʘʩʪʠʥʢʠ 

ʩʤ 

min max min max min max min max 

ʉʦʩʥʘ ʦʙʳʢ-

ʥʦʚʝʥʥʘʷ 
0.2 0.4 4.1 5.79 2.29 3.2 5.38 6.28 

ʃʠʧʘ ʤʝʣʢʦ-

ʣʠʩʪʥʘʷ 
7.3 11.33 11.85 17.15 10.44 15.83 10.08 16.12 

ɹʝʨʝʟʘ ʧʦʚʠʩ-

ʣʘʷ 
4.67 6.33 13.75 18.77 12.35 17.66 8.21 11.91 

ʂʣʝʥ ̫ʩʝʥʝ-

ʣʠʩʪʥʳʡ 
7.7 10.3 14.9 20.02 8.97 15.27 5.58 9.41 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʫʣʴʬʘʪʥʦʡ ʩʝʨʳ ʧʦʜʪʚʝʨʜʠʣʦ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʢ 

ʥʘʢʦʧʣʝʥʠʶ ʚʝʱʝʩʪʚ ʫ ʫʩʪʦʡʯʠʚʳʭ ʚʠʜʦʚ [5].  

ʇʨʦʚʝʜʝʥʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʧʦ ʠʟʫʯʘʝʤʳʤ 

ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʚ ʥʘʯʘʣʝ ʠ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ (F1.45=17.21, 

p=0.0164). ʄʘʩʩʘ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʥʦʡ ʩʝʨʳ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠ-

ʚʘʣʘʩʴ ʚ ʩʨʝʜʥʝʤ ʚ 1,5 ʨʘʟʘ ʟʘ ʚʝʛʝʪʘʮʠʶ.  

ʆʜʥʘʢʦ ʜʣʷ ʃʠʧʳ ʤʝʣʢʦʣʠʩʪʥʦʡ ʥʘ ʚʩʝʭ ʤʦʜʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʩʪʦʡʢʦʝ 

ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʥʦʡ ʩʝʨʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 30%, ʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝʥʠʷ ʟʦʣʴʥʦʩʪʠ 

ʠ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʟʘʪʨʫʜʥʝʥʥʳʤ ʛʘʟʦʦʙʤʝʥʦʤ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘ-

ʨʘʪʘ ʃʠʧʳ ʤʝʣʢʦʣʠʩʪʥʦʡ, ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ ʩʘʞʠ ʠ ʧʳʣʠ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʝʨʳ ʦʪʤʝʯʝʥʳ ʚ ʧʦʩʘʜʢʘʭ ʚʜʦʣʴ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ (11,85 ʤʛ/ʛ ʩʫʭ. ʚ-ʚʘ), ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚ ʧʘʨʢʦʚʦʡ ʟʦʥʝ ʎʝʥʪʨʘʣʴ-

ʥʦʛʦ ʨ-ʥʘ ʛʦʨʦʜʘ (17,15 ʤʛ/ʛ ʩʫʭ. ʚ-ʚʘ). ɼʣʷ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ ʤʦʜʝʣʴ-

ʥʦʡ ʧʣʦʱʘʜʢʝ (ʧʘʨʢʦʚʘʷ ʟʦʥʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨ-ʥʘ) ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʫʣʴʬʘʪʥʦʡ ʩʝʨʳ, ʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝʥʠʷ ʟʦʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʦʜʳ. ʅʘ ʦʩʪʘʣʴʥʳʭ ʤʦʜʝʣʴ-

ʥʳʭ ʧʣʦʱʘʜʢʘʭ ʛʦʨʦʜʘ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʥʦʡ ʩʝʨʳ ʫ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 20-25%, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝʥʳ ʚ ʂʠʨʦʚʩʢʦʤ ʨ-ʥʝ (20,02 
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ʤʛ/ʛ ʩʫʭ. ʚ-ʚʘ), ʤʠʥʠʤʘʣʴʥʳʝ ʚ ʃʝʥʠʥʩʢʦʤ. ɺ ʧʦʩʘʜʢʘʭ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʚʜʦʣʴ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʦʪʤʝʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪ-

ʥʦʡ ʩʝʨʳ 11,77 ʤʛ/ʛ ʩʫʭ. ʚ-ʚʘ, ʤʠʥʠʤʘʣʴʥʦʝ ʚ ʧʘʨʢʦʚʦʡ ʟʦʥʝ ʵʪʦʛʦ ʞʝ ʨʘʡʦʥʘ 13,75 ʤʛ/ʛ 

ʩʫʭ. ʚ-ʚʘ. ʋ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʫʣʴʬʘʪʥʦʡ ʩʝʨʳ 

ʦʪʤʝʯʝʥʳ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʨ-ʥʝ ʚʜʦʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ (5,79 ʤʛ/ʛ ʩʫʭ. ʚ-ʚʘ), ʤʠ-

ʥʠʤʘʣʴʥʦʝ ï ʚ ʈʫʜʥʠʯʥʦʤ ʨ-ʥʝ (ʉʦʩʥʦʚʳʡ ʙʦʨ, 4,1 ʤʛ/ʛ ʩʫʭ. ʚ-ʚʘ) (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʜʨʝʚʝʩʥʳʭ 

ˉ* 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ ʂʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ 

ʩʝʨʘ 
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ʦ
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ʩ
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ʦ
ʜ
ʝ
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ʦ
ʜ
ʳ
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ʛ
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ʣ
ʦ
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ʘ
ʜ
ʴ
 
ʣ
ʠ
-

ʩ
ʪ
ʘ
,
 
ʩ
ʤ

2
 

ʩʝʨʘ 

ɿ
ʦ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʴ
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%

 

ʉ
ʦ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʝ

 

ʚ
ʦ
ʜ
ʳ
,
 
ʛ

 

ʇ
ʣ
ʦ
ʱ
ʘ
ʜ
ʴ
 
ʣ
ʠ
-

ʩ
ʪ
ʘ
,
 
ʩ
ʤ

2
 

ʤ
ʛ
/
ʛ
 
ʩ
ʫ
ʭ
.
ʚ

-

ʚ
ʘ 

ʤ
ʛ
/
ʩ
ʤ

2
 

ʤ
ʛ
/
ʛ
 
ʩ
ʫ
ʭ
.
ʚ

-

ʚ
ʘ 

ʤ
ʛ
/
ʩ
ʤ

2
 

1 14,54 1,18 5,67 15,0 9,95 19,81 3,17 8 11,57 6,27 

2 16,45 1,59 5,83 15,97 10,06 - - - - - 

3 15,9 1,68 5,67 13,82 10,19 19,84 2,25 9,15 13,67 8,86 

4 14,77 1,75 6,17 14,09 10,1 17,93 2,79 8,8 11,08 6,42 

5 14,7 1,34 5,17 14,59 9,96 15,53 2,7 8 9,75 5,63 

 

ʃʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ʩʝʨʘ 

ɿ
ʦ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʴ
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%
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ʦ
ʜ
ʝ
ʨ
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ʠ
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ʦ
ʜ
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,
 
ʛ

 

ʇ
ʣ
ʦ
ʱ
ʘ
ʜ
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ʣ
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ʪ
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ʩ
ʤ
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ʩʝʨʘ 

ɿ
ʦ
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ʴ
ʥ
ʦ
ʩ
ʪ
ʴ
,
 
%

 

ʉ
ʦ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʝ
 

ʚ
ʦ
ʜ
ʳ
,
 
ʛ

 

ʇ
ʣ
ʦ
ʱ
ʘ
ʜ
ʴ
 
ʣ
ʠ
-

ʩ
ʪ
ʘ
,
 
ʩ
ʤ
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ʤ
ʛ
/
ʛ
 
ʩ
ʫ
ʭ
.
ʚ

-

ʚ
ʘ 

ʤ
ʛ
/
ʩ
ʤ

2
 

ʤ
ʛ
/
ʛ
 
ʩ
ʫ
ʭ
.
ʚ

-

ʚ
ʘ 

ʤ
ʛ
/
ʩ
ʤ

2
 

1 15,17 0,99 8,49 11,61 15,46 - - - - 6,27 

2 14,45 1,23 10,09 13,16 11,88 5,11 0,4 3,24 6,28 - 

3 14,18 1,31 8 12,25 11,04 - - - - 8,86 

6 - - - - - 4,56 0,2 2,95 6,88 - 

7 - - - - - 4,39 0,2 2,29 5,58 - 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʦʜʝʣʴʥʳʭ ʧʣʦ-

ʱʘʜʦʢ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʘʛʠʩʪʨʘʣʷʤ ʧʨʠʚʦʜʠʪ 

ʢ ʥʝʛʘʪʠʚʥʦʤʫ ʚʣʠʷʥʠʶ ʥʘ ʟʝʣʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. 

ʆʙ ʫʭʫʜʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ, ʧʦʷʚʣʝʥʠʝ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʫʭʫʜʰʝʥʠʝ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʢʨʦʥ ʜʝʨʝʚʴʝʚ, ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʠ ʞʠʟʥʠ ʠ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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ʀʉʉʂʋʉʊɺʆɺɽɼɽʅʀɽ 

 

ʀɼɽʁʅɸʗ ʆʉʅʆɺɸ ʆɹʈɸɿɸ ʄɸʊɽʈʀ ɺ ʀʉʂʋʉʉʊɺɽ ɺʆɿʈʆɾɼɽʅʀʗ ʀ 

ʉʆɺɽʊʉʂʆʄ ʀʉʂʋʉʉʊɺɽ 

ʉʪʦʣʷʨ ɸʣʝʥʘ ʉʝʨʛʝʝʚʥʘ 

ʩʪʫʜʝʥʪ 

ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʙʘʨʦʚʩʢ 

 

ʗ ʚʝʨʶ, ʯʪʦ ʞʝʥʱʠʥʘ ï ʯʫʜʦ ʪʘʢʦʝ, 

ʂʘʢʦʛʦ ʥʘ ʄʣʝʯʥʦʤ ʧʫʪʠ ʥʝ ʩʳʩʢʘʪʴ, 

ʀ ʝʩʣʠ çʣʶʙʠʤʘʷè ï ʩʣʦʚʦ ʩʚʷʪʦʝ, 

ʊʦ ʪʨʠʞʜʳ ʩʚʷʱʝʥʥʦʝ ï ʞʝʥʱʠʥʘ-ʤʘʪʴ! 

ʃ. ʈʦʛʦʞʥʠʢʦʚ 

 

ɿʘʛʘʜʦʯʥʘʷ ʞʝʥʩʢʘʷ ʢʨʘʩʦʪʘ ʚʝʢʘʤʠ ʢʨʫʞʠʣʘ ʛʦʣʦʚʫ çʩʠʣʴʥʦʡ ʧʦʣʦʚʠʥʝ ʯʝʣʦʚʝʯʝ-

ʩʪʚʘè. ʄʫʞʯʠʥʳ ʚʦ ʚʩʝ ʚʝʢʘ ʚʦʩʭʠʱʘʣʠʩʴ ʝʡ, ʚʦʩʧʝʚʘʣʠ ʝʝ, ʪʷʥʫʣʠʩʴ ʢ ʥʝʡ, ʫʚʝʢʦʚʝʯʠ-

ʚʘʣʠ ʝʝ ʚ ʢʘʤʥʝ, ʚ ʤʝʪʘʣʣʝ, ʥʘ ʭʦʣʩʪʝ. ʂʘʞʜʳʡ ʭʫʜʦʞʥʠʢ ʚʠʜʝʣ ʵʪʦ ʧʦ-ʩʚʦʝʤʫ, ʜʝʣʘʣ ʵʪʦ 

ʧʦ-ʩʚʦʝʤʫ, ʨʘʩʢʨʳʚʘʣ ʵʪʦ ʧʦ-ʩʚʦʝʤʫ. ʅʦ ʚʩʝ ʦʥʠ ʩʭʦʜʠʣʠʩʴ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʚʝʣʠʯʘʡʰʝʡ 

ʚʝʨʰʠʥʦʡ ʚ ʩʚʷʱʝʥʥʦʤ ʠʜʝʘʣʝ ʞʝʥʱʠʥʳ, ʘʧʦʛʝʝʤ ʚʩʝʛʦ ʞʠʚʫʱʝʛʦ ʷʚʣʷʝʪʩʷ ʢʨʘʩʦʪʘ ʤʘ-

ʪʝʨʠʥʩʪʚʘ. ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʠ ʩʘʤʳʤ ʚʦʟʚʳʰʝʥʥʳʤ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʠ ʚʦ ʚʩʝʭ ʢʫʣʴʪʫʨʘʭ 

ʷʚʣʷʝʪʩʷ ʦʙʨʘʟ ʤʘʪʝʨʠ. ɺ ʵʪʦʤ ʦʙʨʘʟʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʛʣʫʙʦʯʘʡʰʝʝ ʩʘʢʨʘʣʴʥʦʝ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʠʝ ʞʝʥʱʠʥʳ, ʦʙʥʘʞʘʝʪʩʷ ʠʪʦʛʦʚʘʷ ʠʜʝʘʣʴʥʘʷ ʢʨʘʩʦʪʘ ʝʝ ʪʝʣʘ ʠ ʝʝ ʜʫʰʠ. 

ʍʫʜʦʞʥʠʢʠ ʠʟʦʙʨʘʞʘʣʠ ʦʙʨʘʟ ʤʘʪʝʨʠ, ʢʘʢ ʤʘʪʴ ʩ ʝʝ ʤʣʘʜʝʥʮʝʤ ʥʘ ʨʫʢʘʭ, ʥʘ ʢʦʣʝ-

ʥʷʭ, ʥʘ ʛʨʫʜʠ, ʤʦʣʦʜʫʶ ʤʘʪʴ, ʠʛʨʘʶʱʫʶ ʩʦ ʩʚʦʠʤ ʨʝʙʝʥʢʦʤ, ʢʦʨʤʷʱʫʶ ʤʘʪʴ. ʀʜʝʝʡ ʣʶ-

ʙʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠ ʮʝʥʪʨʦʤ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ, ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʚʩʝʣʝʥʥʦʡ ʫ ʚʩʝʭ ʭʫ-

ʜʦʞʥʠʢʦʚ ʠ ʚʦ ʚʩʝ ʵʧʦʭʠ ʚʩʝʛʜʘ ʙʳʣʠ ʜʚʦʝ: ʤʘʪʴ ʠ ʝʝ ʜʠʪʷ.  

ʇʫʩʪʴ ʝʡ ʚʝʯʥʦ ʩʦʣʥʮʝ ʨʫʢʦʧʣʝʱʝʪ. 

ʊʘʢ ʦʥʘ ʠ ʙʫʜʝʪ ʞʠʪʴ ʚ ʚʝʢʘʭ ï 

ʉʘʤʘʷ ʧʨʝʢʨʘʩʥʘʷ ʠʟ ʞʝʥʱʠʥ ï 

ɾʝʥʱʠʥʘ ʩ ʨʝʙʝʥʢʦʤ ʥʘ ʨʫʢʘʭ! 

 ʉ. ʆʩʪʨʦʚʩʢʠʡ 

ʆʙʨʘʟ ʤʘʪʝʨʠ ʚʦ ʚʩʝʭ ʢʫʣʴʪʫʨʘʭ ʠ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʚʦʩʧʝʚʘʣʠ, ʠ ʙʫʜʫʪ ʚʦʩʧʝʚʘʪʴ ʚʩʝ 

ʭʫʜʦʞʥʠʢʠ ʠ ʚʩʝ ʧʦʵʪʳ ʦʪ ʄʘʜʦʥʥ ʚ ʦʙʨʘʟʝ ɹʦʛʦʨʦʜʠʮ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ, ʜʦ ʢʨʝʩʪʴʷʥ-

ʩʢʠʭ, ʇʝʪʨʦʛʨʘʜʩʢʠʭ ʠ ʧʘʨʪʠʟʘʥʩʢʠʭ ʄʘʜʦʥʥ ʵʧʦʭʠ ʉʦʚʝʪʩʢʠʭ ʞʝʥʱʠʥ. ʕʪʦ ʬʫʥʜʘʤʝʥʪ, 

ʥʘ ʢʦʪʦʨʦʤ ʩʪʨʦʷʪ ʩʝʙʷ ʮʝʣʳʝ ʮʠʚʠʣʠʟʘʮʠʠ, ʦʩʥʦʚʘ ʥʘ ʢʦʪʦʨʦʡ ʚʦʩʧʠʪʳʚʘʶʪ ʩʝʙʷ ʮʝʣʳʝ 

ʥʘʨʦʜʳ, ʵʪʦ ʩʘʢʨʘʣʴʥʘʷ ʜʨʘʛʦʮʝʥʥʦʩʪʴ, ʦʭʨʘʥʷʶʱʘʷ ʩʘʤʫ ɾʠʟʥʴ! 

ɾʝʥʩʢʠʝ ʦʙʨʘʟʳ ʤʘʪʝʨʠ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ. 

ɺʦʟʨʦʞʜʝʥʠʝ ʠʣʠ ʈʝʥʝʩʩʘʥʩ (çʩʥʦʚʘè ʠʣʠ çʟʘʥʦʚʦè ʠ çʨʦʞʜʝʥʥʳʡè) ï ɻ ʧʦʭʘ ʦʛʨʦʤ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʠʩʪʦʨʠʠ ʢʫʣʴʪʫʨʳ ʀʪʘʣʠʠ ʠ ɽʚʨʦʧʳ. ʅʘ ʩʤʝʥʫ ʉʨʝʜʥʠʤ ʚʝʢʘʤ, ʛʦʪʠʢʠ ʠ 

ʩʪʨʦʛʠʤ ɺʠʟʘʥʪʠʡʩʢʠʤ ʪʨʘʜʠʮʠʷʤ çʟʘʥʦʚʦ ʨʦʞʜʘʝʪʩʷè ʠʥʪʝʨʝʩ ʢ ʘʥʪʠʯʥʦʡ ʢʫʣʴʪʫʨʝ, ʦʥʘ 

çʚʦʟʨʦʞʜʘʝʪʩʷè. ɺʦʟʨʦʞʜʝʥʠʝ ʵʪʦ ʥʝʙʳʚʘʣʳʡ ʨʘʩʩʚʝʪ ʢʫʣʴʪʫʨʳ ʠ ʚ ʮʝʥʪʨʝ ʵʪʦʛʦ ʨʘʩ-

ʩʚʝʪʘ ï ʯʝʣʦʚʝʢ. ʕʪʦ ʮʝʣʳʡ ʧʣʘʩʪ ʚʦʟʨʦʞʜʝʥʥʳʭ ʠ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʭ ʦʪʢʨʳʪʠʡ, ʪʦ, ʯʪʦ 

ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʶʪ ʬʝʥʦʤʝʥʘʣʴʥʳʤ ʧʨʦʛʨʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʩ ʢʦʥʮʘ 13 ʚʝʢʘ ʥʘʯʘʣʩʷ ʩ ʀʪʘ-

ʣʠʠ, ʘ ʩ 15 ʚʝʢʘ ʧʦ ʥʘʯʘʣʦ 17 ʚʝʢʘ ʧʦʙʝʜʥʳʤ ʤʘʨʰʝʤ ʧʨʦʰʝʣ, ʧʨʦʧʣʳʣ, ʧʨʦʢʘʪʠʣʩʷ ʧʦ 

ʦʩʪʘʣʴʥʦʡ ɽʚʨʦʧʝ, ʧʦ ʚʩʝʤ ʩʪʨʘʥʘʤ ʠ ʢʦʥʪʠʥʝʥʪʘʤ ʟʝʤʥʦʛʦ ʰʘʨʘ. 

ʈʝʬʦʨʤʘʪʦʨ ʞʠʚʦʧʠʩʠ ɼʞʦʪʪʦ ʜʠ ɹʘʥʜʦʥʠ (1267-1337ʛʛ) ï ʧʝʨʚʳʤ ʩʜʝʣʘʣ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʦʙʲʝʤʥʳʤ, ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤ ʠ ʥʘʧʠʩʘʣ ʠʥʪʝʨʴʝʨ (ʇʨʦʪʦʨʝʥʝʩʩʘʥʩ ʜʝʣʠʪʩʷ ʥʘ 

ʜʚʘ ʧʝʨʠʦʜʘ ʜʦ ʩʤʝʨʪʠ ɼʞʦʪʪʦ ʠ ʧʦʩʣʝ). 

ɸ ʚʝʣʠʢʠʡ ʬʣʦʨʝʥʪʠʡʩʢʠʡ ʫʯʝʥʳʡ ʠ ʘʨʭʠʪʝʢʪʦʨ ʌʠʣʠʧʧʦ ɹʨʫʥʝʣʣʝʩʢʠ (1377-

1446ʛʛ.) ʦʪʢʨʳʣ ʟʘʢʦʥ ʣʠʥʝʡʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʞʠʚʦʧʠʩʠ, ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʭʦʣʩʪʝ 

ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉʘʥʜʨʦ ɹʦʪʪʠʯʝʣʣʠ (1447-1515ʛʛ.) ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʥʘʧʠʩʘʣ ʦʙʥʘʞʝʥʥʦʝ ʞʝʥʩʢʦʝ 
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ʪʝʣʦ ʚ ʢʘʨʪʠʥʝ çʈʦʞʜʝʥʠʝ ɺʝʥʝʨʳè (ʨʠʩ. 1) ʠ ʠʟʦʙʨʘʟʠʣ ʧʝʡʟʘʞ ʥʘ ʟʘʜʥʝʤ ʧʣʘʥʝ ʢʘʢ ʯʘʩʪʴ 

ʩʘʤʦʛʦ ʩʶʞʝʪʘ. 

ʂʘʢ ʚʠʜʠʤ, ʚ ʞʠʚʦʧʠʩʠ ʧʦʷʚʠʣʦʩʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʥʦʛʦ ʥʦʚʦʛʦ, ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʢʨʘʩʥʦʛʦ. ʍʫʜʦʞʝʩʪʚʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʥʝʩʢʘʟʘʥʥʦ ʨʘʟʜʚʠʥʫʣʠʩʴ, ʠ ʫ 

ʤʘʩʪʝʨʦʚ ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ ʧʦʣʝ ʜʣʷ ʦʙʨʝʪʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ, ʩʚʦʝʛʦ ʥʝʧʦʚʪʦʨʠ-

ʤʦʛʦ ʩʪʠʣʷ ʠ ʧʦʯʝʨʢʘ. ʀʩʢʫʩʩʪʚʦ ʠʟ ʩʪʨʦʛʦʡ ʠʢʦʥʦʧʠʩʠ ʩʪʘʣʦ ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʣʶʜʷʤ, ʘ 

ʦʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʚʝʪʠʣʠ ʝʤʫ ʚʦʩʭʠʱʝʥʥʳʤ ʙʣʘʛʦʛʦʚʝʥʠʝʤ ʠ ʙʝʟʛʨʘʥʠʯʥʦʡ ʣʶʙʦ-

ʚʴʶ. ʋ ʚʩʝʭ ʜʘʞʝ ʦʯʝʥʴ ʜʘʣʝʢʠʭ ʦʪ ʠʩʢʫʩʩʪʚʘ ʣʶʜʝʡ ʥʘ ʩʣʫʭʫ ʠʤʝʥʘ ʪʨʝʭ ʚʝʣʠʯʘʡʰʠʭ 

ʠʪʘʣʴʷʥʩʢʠʭ ʭʫʜʦʞʥʠʢʦʚ: ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ (1452-1519ʛʛ), ʄʠʢʝʣʘʥʜʞʝʣʦ ɹʫʦʥʘʨʦʪʪʠ 

(1475-1564ʛʛ), ʈʘʬʘʵʣʴ ʉʘʥʪʠ (1483-1520ʛʛ). ʀʭ ʪʚʦʨʯʝʩʪʚʦ ʩʪʘʣʦ ɸʧʦʛʝʝʤ ʈʝʥʝʩʩʘʥʩʘ. 

ʕʧʦʭʘ ɺʦʟʨʦʞʜʝʥʠʷ ʧʨʠʥʝʩʣʘ ʠʥʦʝ ʧʦʥʠʤʘʥʠʝ ʞʝʥʩʢʦʡ ʢʨʘʩʦʪʳ ï ʵʪʦ ʢʣʘʩʩʠʯʝ-

ʩʢʠʡ ʠʜʝʘʣ ʞʝʥʩʢʦʡ ʢʨʘʩʦʪʳ, ʛʨʘʮʠʦʟʥʦʩʪʠ, ʥʝʞʥʦʩʪʠ ʠ ʣʶʙʚʠ. ɻʣʘʚʥʦʡ ʪʝʤʦʡ ʩʪʘʥʦ-

ʚʠʪʴʩʷ ʫʞʝ ʥʝ ʧʨʦʩʪʦ ʯʝʣʦʚʝʢ, ʘ ʚʝʣʠʢʦʣʝʧʥʘʷ ʞʝʥʱʠʥʘ ï ʄʘʜʦʥʥʘ! ʄʘʜʦʥʥʘ ï ʵʪʦ ʦʙʦ-

ʟʥʘʯʝʥʠʝ ɹʦʛʦʤʘʪʝʨʠ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʠʪʘʣʴʷʥʩʢʠʭ ʩʣʦʚ çʤʦʷ ʛʦʩʧʦʞʘè. ʀ ʵʪʦ ʛʦʩʧʦʞʘ 

ʧʨʝʢʨʘʩʥʘ, ʦʥʘ ʠʟʷʱʥʘ, ʦʙʚʦʨʦʞʠʪʝʣʴʥʘ, ʦʥʘ ʠʜʝʘʣʴʥʘ, ʠ ʬʠʟʠʯʝʩʢʠ, ʠ ʜʫʭʦʚʥʦ. ʇʨʠ ʦʜ-

ʥʦʤ ʪʦʣʴʢʦ ʚʟʛʣʷʜʝ ʩʧʠʨʘʝʪ ʜʳʭʘʥʠʝ, ʣʝʛʢʦʝ ʜʫʥʦʚʝʥʠʝ ʙʣʘʛʦʛʦʚʝʥʠʷ ʠ ʧʦʢʣʦʥʝʥʠʷ ʧʨʦ-

ʜʦʣʞʘʶʪ ʦʪʙʠʨʘʪʴ ʜʘʨ ʨʝʯʠ, ʣʶʜʠ ʩʤʦʪʨʷʪ ʩ ʚʦʩʭʠʱʝʥʥʳʤ ʠʟʫʤʣʝʥʠʝʤ ʥʘ ʵʪʠ ʚʝʢʦʚʳʝ 

ʰʝʜʝʚʨʳ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ, ʨʦʞʜʘʷ ʚ ʢʘʞʜʦʡ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʜʫʰʝ ʩʚʦʠ ʥʝʧʦʚʪʦʨʠ-

ʤʳʝ ʦʱʫʱʝʥʠʷ ʵʪʠʭ ʦʙʨʘʟʦʚ. ʂʦʪʦʨʳʝ ʩʤʦʪʨʷʪ ʩʢʚʦʟʴ ʚʝʢʘ ʠ ʧʨʦʜʦʣʞʘʶʪ ʫʜʠʚʣʷʪʴ, ʧʦ-

ʢʦʨʷʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʩʝʨʜʝʮ ʩʚʦʝʡ ʠʟʷʱʥʦʡ ʧʨʦʩʪʦʪʦʡ ʠ ʦʪʢʨʳʪʦʡ ʦʯʝʚʠʜʥʦʩʪʴʶ 

ʤʦʤʝʥʪʘ. 

ɺ 20 ʣʝʪ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ʧʦʢʠʥʫʣ ʤʘʩʪʝʨʩʢʫʶ ʩʚʦʝʛʦ ʫʯʠʪʝʣʷ. ʂ 1478ʛ. ʚ ʚʦʟ-

ʨʘʩʪʝ 26 ʣʝʪ ʫʞʝ ʦʧʨʝʜʝʣʠʣ ʩʚʦʡ ʩʪʠʣʴ ʠ ʥʘʯʘʣ ʧʠʩʘʪʴ ʜʚʝ ʢʘʨʪʠʥʳ çʄʘʜʦʥʥʘ ʩ ʛʚʦʟʜʠ-

ʢʦʡè (ʨʠʩ. 2) ʠ çʄʘʜʦʥʥʘ ʩ ʮʚʝʪʢʦʤè (ʨʠʩ. 3) ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʭʫʜʦʞʥʠʢ. ʆʙʝ ʢʘʨ-

ʪʠʥʳ ʦʯʝʥʴ ʧʦʭʦʞʠ, ʠʭ ʦʙʲʝʜʠʥʠʣ ʶʥʳʡ ʚʦʟʨʘʩʪ ʄʘʜʦʥʥ, ʧʦʚʦʨʦʪ ʨʝʙʝʥʢʘ ʥʘ ʪʨʠʯʝʪ-

ʚʝʨʪʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʘʷ ʛʦʣʦʚʘ. ʊʘʢʞʝ ʥʘ ʪʝʤʥʦʤ ʬʦʥʝ ʚʠʜʥʝʝʪʩʷ ʤʘʣʝʥʴʢʦʝ ʦʢʥʦ, 

ʢʘʨʪʠʥʳ ʢʘʢ ʙʫʜʪʦ ʘʚʪʦʨ ʠʛʨʘʝʪ ʩʚʝʪʦʪʝʥʷʤʠ, ʩʦʟʜʘʚʘʷ ʞʠʚʦʡ ʦʙʲʝʤ. ʕʪʦ ʙʫʜʝʪ ʪʦ ʥʦʚʦʝ 

ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʝ, ʟʘ ʯʪʦ ʝʛʦ ʙʫʜʫʪ ʣʶʙʠʪʴ ʠ ʧʦʜʨʘʞʘʪʴ ʤʠʣʣʠʦʥʳ. ʈʝʙʝʥʦʢ ʧʦʟʥʘʝʪ ʤʠʨ, 

ʠ ʤʘʪʴ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʝʛʦ ʠʛʨʝ ʨʘʚʥʦ ʢʘʢ ʩ ʮʚʝʪʢʦʤ, ʪʘʢ ʠ ʩ ʨʘʩʧʷ-

ʪʠʝʤ.  

ʅʦ ʚʩʝ ʞʝ ʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥʮʝʤ ʥʘ ʨʫʢʘʭ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʦʙʨʘʟʦʚ ʵʧʦʭʠ ʈʝʥʝʩ-

ʩʘʥʩʘ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʚʝʣʠʢʦʣʝʧʥʝʡʰʠʭ ʢʘʨʪʠʥ çʄʘʜʦʥʥʘ ʃʠʪʪʘè (ʨʠʩ. 4) ʃʝʦʥʘʨʜʦ ʜʘ 

ɺʠʥʯʠ, ʭʨʘʥʠʪʩʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ ʢʦʣʣʝʢʮʠʠ ʕʨʤʠʪʘʞʘ. ɿʜʝʩʴ ʭʫʜʦʞʥʠʢ ʠʟʦʙʨʘʟʠʣ 

ʤʦʣʦʜʫʶ ʜʝʚʫ, ʢʦʨʤʷʱʫʶ ʤʣʘʜʝʥʮʘ ʛʨʫʜʴʶ. ʀ ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʭʚʘʪʳʚʘʝʪ ʝʝ ʧʦʣʥʦʩʪʴʶ, 

ʢʘʞʝʪʩʷ, ʦʥʘ ʩʦʚʩʝʤ ʥʝ ʟʘʤʝʯʘʝʪ ʚʝʣʠʢʦʣʝʧʥʳʝ ʧʝʡʟʘʞʠ ʟʘ ʦʢʥʦʤ, ʢʦʪʦʨʳʝ ʥʘ ʢʦʥʪʨʘʩʪʝ 

ʩ ʪʝʤʥʳʤʠ ʧʦʢʦʷʤʠ, ʚʳʛʣʷʜʷʪ ʤʘʥʷʱʝ. ʅʦ ʚʩʝ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʥʫʞʥʦʝ ʠ ʠʥʪʝʨʝʩʥʦʝ ʫ ʥʝʝ 

ʥʘ ʨʫʢʘʭ. ʈʘʜʠ ʵʪʦʛʦ, ʥʝ ʤʝʥʝʝ ʦʙʚʦʨʦʞʠʪʝʣʴʥʦʛʦ ʢʦʤʦʯʢʘ, ʯʝʤ ʩʘʤʘ ʤʘʪʴ, ʦʥʘ ʠʟʤʝʥʠʣʘ 

ʩʚʦʝ ʨʝʰʝʥʠʝ ʥʘ ʧʨʝʢʨʘʱʝʥʠʝ ʢʦʨʤʣʝʥʠʷ ʛʨʫʜʴʶ (ʦʪʣʫʯʝʥʠʝ ʦʪ ʛʨʫʜʠ), ʦʙ ʵʪʦʤ ʥʘʤ ʛʦ-

ʚʦʨʷʪ ʥʠʪʢʠ, ʢʦʪʦʨʳʤʠ ʙʳʣʦ ʙʝʨʝʞʥʦ ʟʘʰʠʪʦ ʧʣʘʪʴʝ ʜʣʷ ʢʦʨʤʣʝʥʠʷ. ɸ ʪʝʧʝʨʴ ʦʥʠ ʥʘʩʧʝʭ 

ʨʘʩʧʦʨʦʪʳ ʠ ʥʝʢʘʟʠʩʪʦ ʪʦʨʯʘʪ, ʚʳʜʘʚʘʷ ʩʣʦʞʥʳʝ ʧʝʨʝʞʠʚʘʥʠʷ ʠ ʩʣʦʞʥʳʝ ʨʝʰʝʥʠʷ ʝʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʪʝʧʝʨʴ ʪʘʢʦʛʦ ʦʛʨʦʤʥʦʛʦ ʤʠʨʘ. ʆʥʘ ʧʨʝʢʨʘʩʥʘ, ʚ ʩʚʦʝʡ ʪʨʦʛʘʪʝʣʴʥʦʡ ʠ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʚʳʩʦʢʦʜʫʭʦʚʥʦʡ ʟʘʙʦʪʝ ʦ ʨʝʙʝʥʢʝ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩ ʢʘʞʜʳʤ ʛʣʦʪ-

ʢʦʤ, ʚʧʠʪʳʚʘʝʪ ʝʝ ʟʘʙʦʪʫ ʠ ʫʨʦʢʠ. ʂʘʞʝʪʩʷ, ʯʪʦ ʦʥ ʫʞʝ ʚʩʝ ʟʥʘʝʪ ʠ ʚʩʝ ʧʦʥʠʤʘʝʪ, ʥʦ ʨʝ-

ʙʝʥʦʢ ʥʝ ʧʣʘʯʝʪ. ɼʠʪʷ ʝʩʪ, ʝʤʫ ʥʨʘʚʠʪʩʷ ʥʘ ʚʢʫʩ ʤʦʣʦʢʦ, ʥʦ ʧʦʩʤʦʪʨʠʪʝ, ʢʘʢ ʩʦʩʨʝʜʦʪʦʯʝʥ 

ʝʛʦ ʚʟʛʣʷʜ, ʦʥ ʬʠʢʩʠʨʫʝʪ ʧʨʝʜʤʝʪʳ ʠ ʟʨʠʪʝʣʴʥʦ ʠʟʫʯʘʝʪ ʥʦʚʳʡ ʤʠʨ, ʢ ʪʦʤʫ ʞʝ ʩʞʠʤʘʝʪ 

ʱʝʛʣʘ ʚ ʨʫʢʝ, ʢʩʪʘʪʠ, ʩʞʠʤʘʷ ʪʘʢ, ʯʪʦʙʳ ʥʝ ʟʘʜʘʚʠʪʴ, ʥʦ ʠ ʥʝ ʚʳʧʫʩʪʠʪʴ. ʇʦ ʣʠʮʫ ʤʘʪʝʨʠ 

ʩʢʦʣʴʟʠʪ ʝʣʝ ʫʣʦʚʠʤʘʷ, ʥʦ ʪʘʢʘʷ ʞʠʚʘʷ ʠ ʪʝʧʣʘʷ ʤʘʪʝʨʠʥʩʢʘʷ ʫʣʳʙʢʘ. ʆʥʘ ʫʣʳʙʘʝʪʩʷ ʜʫ-

ʰʦʡ, ʯʪʦ ʣʠʰʥʠʡ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʣʫʙʠʥʫ ʝʝ ʚʥʫʪʨʝʥʥʝʛʦ ʤʠʨʘ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʤʘʪʝ-

ʨʠʥʩʢʠʭ ʠʥʩʪʠʥʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. 

ʄʨʘʤʦʨʥʘʷ ʩʢʫʣʴʧʪʫʨʘ ʄʠʢʝʣʘʥʜʞʝʣʦ çʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥʮʝʤè (ʨʠʩ. 5) ʚʳʩʦʪʦʡ 

128 ʩʘʥʪʠʤʝʪʨʦʚ, ʢʘʢ ʥʝʣʴʟʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʠ ʚʝʣʠʯʝʩʪʚʝʥʥʦ ʧʝʨʝʜʘʝʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʦʙ-
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ʨʘʟ ʄʘʜʦʥʥʳ ɺʦʟʨʦʞʜʝʥʠʷ ï ɹʦʛʦʤʘʪʝʨʠ ʩʘʤʦʛʦ ʀʠʩʫʩʘ ʍʨʠʩʪʘ. ɺʝʣʠʢʠʡ ʩʢʫʣʴʧʪʦʨ ʚʳ-

ʨʘʟʠʣ ʚ ʢʘʤʥʝ ʩʪʨʦʢʠ ɹʦʞʝʩʪʚʝʥʥʦʡ ʢʦʤʝʜʠʠ: çɹʦʛʦʤʘʪʝʨʴ, ʜʦʯʴ ʩʚʦʝʛʦ ʉʳʥʘè. ʀ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ ʛʨʘʥʜʠʦʟʥʦʝ ʚʝʣʠʯʠʝ ʠ ʞʝʨʪʚʝʥʥʘʷ ʧʦʢʦʨʥʦʩʪʴ, ʨʘʜʦʩʪʴ ʠ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ, 

ʧʦʢʦʡ ʠ ʧʝʨʝʞʠʚʘʥʠʷ, ʙʝʩʢʦʥʝʯʥʦ ʦʛʨʦʤʝʥ ʠ ʥʝʧʦʩʪʠʞʠʤ ʝʝ ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ, ʝʝ ʜʫʭʦʚ-

ʥʘʷ ʚʩʝʣʝʥʥʘʷ, ʢʦʪʦʨʘʷ ʙʝʩʧʨʝʨʳʚʥʦ ʤʘʥʠʪ ʩʚʦʠʤʠ ʪʘʡʥʘʤʠ. 

ʇʴʝʪʨʦ ʜʠ ʂʨʠʩʪʦʬʦʨʦ ɺʘʥʥʫʯʯʠ, ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʇʴʝʪʨʦ ʇʝʨʫʜʞʠʥʦ (1446-

1524ʛʛ) ʪʦʞʝ ʷʨʯʘʡʰʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʵʧʦʭʠ ʈʝʥʝʩʩʘʥʩ. çʆʥ ʨʝʜʢʠʡ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʡ 

ʭʫʜʦʞʥʠʢ, ʥʘʠʙʦʣʝʝ ʧʨʦʩʣʘʚʣʝʥʥʳʡ ʚ ʩʪʝʥʥʳʭ ʨʦʩʧʠʩʷʭè, ï ʪʘʢ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʝʛʦ ʧʦ-

ʩʦʣ ʄʠʣʘʥʘ ʚʦ ʌʨʘʥʮʠʠ. ʇʝʨʫʜʞʠʥʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʘʩʪʝʨ, ʦʥ ʨʘʙʦʪʘʝʪ ʧʣʘʚʥʦʩʪʴʶ ʣʠ-

ʥʠʡ ʠ ʩʣʦʞʥʳʤ ʧʦʩʪʨʦʝʥʠʝʤ ʩʶʞʝʪʘ, ʧʨʠʙʣʠʞʘʷ ɹʦʛʦʚ ʢ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ɺʝʣʠʯʘʚʦʝ 

ʩʧʦʢʦʡʩʪʚʠʝ, ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʝʛʦ ʤʘʜʦʥʥ. ɺ ʢʘʨʪʠʥʝ 1493ʛ. çʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥʮʝʤ, 

ʀʦʘʥʥʦʤ ʂʨʝʩʪʠʪʝʣʝʤ ʠ. ʉʚ. ʉʝʙʘʩʪʴʷʥʦʤè (ʨʠʩ. 6) ʤʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥʮʝʤ ʚʦʩʩʝʜʘʝʪ ʥʘ 

ʪʨʦʥʝ, ʦʥʠ ʠʜʝʘʣʴʥʳ, ʦʥʘ - ɾʝʥʱʠʥʘ ʧʨʠʨʘʚʥʝʥʘ ʢ ʇʨʝʩʪʦʣʫ, ʘ ʤʣʘʜʝʥʝʮ ï ʢ ʜʘʨʘʤ ʥʘ 

ʥʝʤ. ʄʘʪʴ ʩ ʨʝʙʝʥʢʦʤ ʵʪʦ ʮʝʥʪʨ ʢʦʤʧʦʟʠʮʠʠ, ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʤʝʞʜʫ ʩʚʷʪʳʤʠ ʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʧʦʜ ʩʚʦʜʘʤʠ ʛʘʣʝʨʝʠ, ʯʪʦ ʛʦʨʘʟʜʦ ʫʩʣʦʞʥʷʝʪ ʢʦʤʧʦʟʠʮʠʶ ʠ ʜʝʣʘʝʪ ʝʝ ʙʦʣʝʝ ʠʥʪʝ-

ʨʝʩʥʦʡ ʠ ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʨʝʘʣʴʥʦʩʪʠ, ʥʦ ʟʘʛʘʜʢʘ ʦʩʪʘʝʪʩʷ, ʚʟʛʣʷʜ ʫʥʦʩʠʪʴʩʷ ʜʘʣʴʰʝ ʚ 

ʥʝʠʟʚʝʩʪʥʦʩʪʴ ʧʘʨʷʱʠʭ ʦʙʣʘʢʦʚ. ʊʘʢʞʝ ʚ ʥʝʙʦ ʚʦʟʥʝʩ ʩʚʦʡ ʚʟʦʨ ʚ ʤʦʣʠʪʚʝ ʨʘʥʝʥʥʳʡ ʉʚ. 

ʉʝʙʘʩʪʴʷʥ, ʦʪʢʘʟʘʚʰʠʡʩʷ ʧʦʢʣʦʥʠʪʴʩʷ ʷʟʳʯʝʩʢʠʤ ɹʦʛʘʤ, ʦʧʷʪʴ ʟʘʛʘʜʢʘ. ʄʘʣʝʥʴʢʠʡ 

ʀʠʩʫʩ ʛʣʘʟʘʤʠ ʚʦʧʨʦʰʘʝʪ ʢ ʉʚ. ʀʦʘʥʥʫ ʂʨʝʩʪʠʪʝʣʶ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʛʦʪʦʚʠʪʴ ʝʛʦ ʢ ʟʝʤ-

ʥʦʤʫ ʩʣʫʞʝʥʠʶ. ɻʦʪʦʚ ʣʠ ʦʥ ʫʩʣʳʰʘʪʴ ʦʪʚʝʪ, ʠʣʠ ʦʥ ʫʞʝ ʚʩʝ ʟʥʘʝʪ ʠ ʞʜʝʪ ʚʦʧʨʦʩʦʚ ʦʪ 

ʉʚ. ʀʦʘʥʥʘ? ʉʣʦʞʥʦʩʪʴ ʩʶʞʝʪʘ, ʪʝʤ ʠ ʭʦʨʦʰʘ, ʯʪʦ ʢʘʞʜʳʡ ʤʦʞʝʪ ʟʘʜʘʪʴ ʩʝʙʝ ʩʚʦʡ ʚʦ-

ʧʨʦʩ, ʠ ʫʩʣʳʰʘʪʴ ʩʚʦʡ ʦʪʚʝʪ. 

ʅʘ ʢʘʨʪʠʥʝ çʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥʮʝʤè (ʧʦ ʟʘʢʘʟʫ ɹʦʨʛʝʟʝ) (ʨʠʩ. 7) ʦʪ 1495ʛ. ʤʘʜʦʥʥʘ 

ʚʩʝ ʪʘʢʞʝ ʠʟʣʫʯʘʝʪ ʚʝʣʠʯʘʚʦʝ ʩʧʦʢʦʡʩʪʚʠʝ, ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ. ɿʜʝʩʴ ʮʘʨʠʪ ʛʘʨʤʦʥʠʷ ʠ 

ʩʜʝʨʞʘʥʥʳʡ ʧʦʢʦʡ. ʉʦʟʜʘʥʥʳʝ ʭʫʜʦʞʥʠʢʦʤ ʧʦʵʪʠʯʝʩʢʠ ʣʠʨʠʯʥʳʝ ʦʙʨʘʟʳ ʄʘʜʦʥʥʳ ʩ 

ʤʣʘʜʝʥʮʝʤ ʧʨʦʥʠʟʳʚʘʶʪ ʠ ʚʩʝ ʜʘʣʴʥʝʡʰʠʝ ʨʘʙʦʪʳ ʤʘʩʪʝʨʘ (ʨʠʩ. 8, 9, 10, 11, 12 ,13).  

ʆʥ ʥʘʧʠʩʘʣ ʤʥʦʞʝʩʪʚʦ ʢʘʨʪʠʥ, ʩʜʝʣʘʣ ʤʥʦʞʝʩʪʚʦ ʬʨʝʩʦʢ ʠ ʨʦʩʧʠʩʝʡ, ʧʘʨʘʜʦʢ-

ʩʘʣʴʥʦ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ ʇʴʝʪʨʦ ʙʘʣ ʯʝʣʦʚʝʢʦʤ ʤʘʣʦʚʝʨʫʶʱʠʤ ʠ ʜʘʣʝʢʠʤ ʦʪ ʧʨʘʚʝʜʥʦʡ 

ʞʠʟʥʠ. ɻʦʚʦʨʠʣʠ, ʯʪʦ ʦʥ ʪʚʦʨʠʪ ʢʠʩʪʴʶ, ʘ ʥʝ ʜʫʰʦʡ. ʇʦʵʪʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʠʤʝʥʥʦ ʦʥ ʦʪʢʨʳʣ ʈʘʬʘʵʣʶ ʟʘʜʫʤʯʠʚʳʡ ʞʝʥʩʢʠʡ ʦʙʨʘʟ, ʈʘʬʘʵʣʴ ʧʨʦʜʚʠʥʫʣʩʷ ʛʦʨʘʟʜʦ 

ʜʘʣʴʰʝ, ʩʦʟʜʘʚʘʷ ʧʦʣʥʦʮʝʥʥʳʝ ʦʜʫʭʦʪʚʦʨʝʥʥʳʝ ʦʙʨʘʟʳ ʥʘ ʩʚʦʠʭ ʛʝʥʠʘʣʴʥʳʭ ʧʦʣʦʪʥʘʭ. 

ɼʘʞʝ ʚ ʩʘʤʦʤ ʨʘʥʥʝʤ ʧʝʨʠʦʜʝ ʈʘʬʘʵʣʴ ʩʪʨʝʤʠʣʩʷ ʢ ʩʚʦʝʤʫ ʥʦʚʦʤʫ ʠʜʝʘʣʫ. ʆʥ ʧʝʨʝʩʪʘʣ 

ʙʳʪʴ ʫʯʝʥʠʢʦʤ ʇʝʨʫʜʞʠʥʦ, ʘ ʇʝʨʫʜʞʠʥʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʪʘʣ ʫʯʠʪʝʣʝʤ ʈʘʬʘʵʣʷ. ʈʘʬʘ-

ʵʣʴ ʧʨʝʚʟʦʰʝʣ ʩʚʦʝʛʦ ʫʯʠʪʝʣʷ ʠ ʜʫʭʦʚʥʳʤʠ ʤʘʟʢʘʤʠ ʚʧʠʩʘʣ ʩʚʦʝ ʠʤʷ ʚ ɺʝʣʠʯʘʡʰʫʶ ʠʩ-

ʪʦʨʠʶ ʈʝʥʝʩʩʘʥʩʘ. 

ʂʘʨʪʠʥʫ çʄʘʜʦʥʥʘ ʂʦʥʝʩʪʘʙʠʣʝè (ʨʠʩ. 14) ʈʘʬʘʵʣʴ ʥʘʧʠʩʘʣ ʚ 20-ʪʠ ʣʝʪʥʝʤ ʚʦʟ-

ʨʘʩʪʝ, ʵʪʦ ʙʳʣʘ ʧʦʩʣʝʜʥʷʷ ʢʘʨʪʠʥʘ, ʥʘʧʠʩʘʥʥʘʷ ʚ ʋʤʙʨʠʠ ʜʦ ʧʝʨʝʝʟʜʘ ʚʦ ʌʣʦʨʝʥʮʠʶ. 

ʆʥʘ ʩʯʠʪʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʦʜʣʠʥʥʦʡ ʢʘʨʪʠʥʦʡ ʈʘʬʘʵʣʷ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨ-

ʙʫʨʛʝ ʚ ʕʨʤʠʪʘʞʝ (ʥʝ ʩʯʠʪʘʷ ʧʝʨʝʧʠʩʘʥʥʦʡ ʢʘʨʪʠʥʳ ʬʨʘʥʮʫʟʩʢʠʤ ʨʝʤʝʩʣʝʥʥʠʢʦʤ çʉʚʷ-

ʪʦʝ ʩʝʤʝʡʩʪʚʦè). ʉʝʡʯʘʩ ʄʘʜʦʥʥʘ ʜʝʨʞʠʪ ʥʘ ʨʫʢʘʭ ʨʝʙʝʥʢʘ ʠ ʢʥʠʛʫ ʉʚʷʪʦʛʦ ʇʠʩʘʥʠʷ, 

ʨʘʥʝʝ ʜʦ ʧʝʨʝʚʦʜʘ ʩ ʜʦʩʢʠ ʥʘ ʭʦʣʩʪ ʦʥʘ ʜʝʨʞʘʣʘ ʚ ʨʫʢʘʭ ʛʨʘʥʘʪ, ʢʘʢ ʩʠʤʚʦʣ ʧʨʦʣʠʪʦʡ 

ʢʨʦʚʠ. ɼʘʞʝ ʨʘʥʥʷʷ ʢʘʨʪʠʥʘ ʈʘʬʘʵʣʷ ʥʠʢʦʛʦ ʥʝ ʤʦʞʝʪ ʦʩʪʘʚʠʪʴ ʨʘʚʥʦʜʫʰʥʳʤʠ. ʇʦʩʤʦʪ-

ʨʠʪʝ, ʢʘʢʘʷ ʩʪʘʪʴ, ʢʘʢʦʝ ʩʘʤʦʦʙʣʘʜʘʥʠʝ, ʦʥʘ ʜʝʨʞʠʪ ʥʘ ʨʫʢʘʭ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʠ ʧʨʦʜʦʣ-

ʞʘʝʪ ʠʟʫʯʘʪʴ ʧʠʩʘʥʠʝ, ʦʥʘ ʠʱʝʪ ʪʘʤ ʯʪʦ-ʪʦ ʥʦʚʦʝ ʝʱʝ ʥʝʧʦʩʪʠʛʥʫʪʦʝ ʠ ʥʝʨʘʟʛʘʜʘʥʥʦʝ, 

ʨʝʙʝʥʦʢ ʪʦʞʝ ʚʦʚʣʝʯʝʥ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʫʯʘʩʪʥʠʢ. ʆʥʠ ʦʙʘ ʚ ʝʜʠ-

ʥʦʤ ʧʦʨʳʚʝ ʩʦʟʜʘʶʪ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʦʥʠ ʙʝʟʤʝʨʥʦ ʚʝʣʠʢʠ ʚ ʩʚʦʝʤ ʚʝʣʠʯʘʚʦʤ ʩʧʦʢʦʡʩʪʚʠʠ 

ʠ ʛʘʨʤʦʥʠʠ ʩ ɹʦʛʦʤ, ʩ ʧʨʠʨʦʜʦʡ, ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɺʦ ʌʣʦʨʝʥʮʠʠ ʈʘʬʘʵʣʴ ʚʟʨʦʩʣʝʝʪ, ʚʤʝʩʪʝ ʩ ʥʠʤ ʚʟʨʦʩʣʝʶʪ ʠ çʌʣʦʨʝʥʪʠʡʩʢʠʝ ʤʘ-

ʜʦʥʥʳè (ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʪʠʥ ʥʘʧʠʩʘʥʥʳʝ ʠʤ ʚʦ ʌʣʦʨʝʥʮʠʠ ʩ 1504 ʧʦ 1508ʛʛ.) 

çʄʘʜʦʥʥʘ ʊʝʨʨʘʥʫʦʚʘè (1504-1505ʛʛ), çʄʘʜʦʥʥʘ ɻʨʘʥʜʫʢʘè (1504ʛ), çʄʘʜʦʥʥʘ ʆʨʣʝʘʥ-

ʩʢʘʷè (1506ʛ), çʄʘʜʦʥʥʘ ɹʨʠʜʞʫʦʪʝʨʘè (1507ʛ), çʄʘʣʘʷ ʄʘʜʦʥʥʘ ʂʘʫʧʝʨʘè (1504-

1505ʛʛ), çʄʘʜʦʥʥʘ ʅʦʨʪʙʨʫʢʘè (1507ʛ), çʄʘʜʦʥʥʘ ʩ ʛʚʦʟʜʠʢʘʤʠè (1506-1507ʛʛ), çʉʚʷʪʦʝ 
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ʩʝʤʝʡʩʪʚʦè ʠʣʠ çʄʘʜʦʥʥʘ ʩ ʙʝʟʙʦʨʦʜʳʤ ʀʦʩʠʬʦʤè (1506ʛ.), çʉʚʷʪʦʝ ʩʝʤʝʡʩʪʚʦ ʩ ʧʘʣʴ-

ʤʦʡè (1506ʛ), çʄʘʜʦʥʥʘ ʚ ʟʝʣʝʥʠè (1506ʛ), çʄʘʜʦʥʥʘ ʩʦ ʱʝʛʣʦʤè (1506ʛ), çʉʚʷʪʦʝ ʩʝ-

ʤʝʡʩʪʚʦ ʌʘʣʴʢʦʥʴʝʨʠè (1507ʛ), çʉʚʷʪʦʝ ʩʝʤʝʡʩʪʚʦ ʂʘʥʠʜʞʘʥʠè (1507ʛ), çʇʨʝʢʨʘʩʥʘʷ ʩʘ-

ʜʦʚʥʠʮʘè (1507ʛ), çʄʘʜʦʥʥʘ ʂʦʣʦʥʥʘè (1507ʛ), çʄʘʜʦʥʥʘ ʕʩʪʝʨʛʘʟʠè (1508ʛ), çɹʦʣʴʰʘʷ 

ʤʘʜʦʥʥʘ ʂʘʫʧʝʨʘè (1508ʛ), çʄʘʜʦʥʥʘ ʊʝʤʧʠè (1508ʛ), çʄʘʜʦʥʥʘ ʧʦʜ ʙʘʣʜʘʭʠʥʦʤè (1507-

1508ʛʛ). ʊʝʤʘ ʩʚʝʪʣʦʡ ʤʘʪʝʨʠʥʩʢʦʡ ʣʶʙʚʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʨʠʭʦʜʠʪ ʚ ʙʦʣʝʝ ʟʨʝʣʦʝ ʝʝ 

ʚʦʧʣʦʱʝʥʠʝ. ʄʘʜʦʥʥʳ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʨʝʣʠʛʠʦʟʥʳ, ʫʩʪʫʧʘʷ ʜʦʨʦʛʫ ʯʠʩʪʦ ʯʝʣʦʚʝʯʝ-

ʩʢʠʤ ʯʫʚʩʪʚʘʤ. 

çʄʘʜʦʥʥʘ ɻʨʘʥʜʫʢʘè, ʠʣʠ çɺʝʣʠʢʦʛʝʨʮʦʛʩʢʘʷ ʤʘʜʦʥʥʘè (ʨʠʩ. 15) (ʥʘʟʚʘʥʥʘʷ ʪʘʢ ʚ 

ʧʘʤʷʪʴ ʦ ʢʫʧʠʚʰʝʤ ʝʝ ʛʝʨʮʦʛʝ ʌʝʨʜʠʥʘʥʜʝ) ʵʪʘ ʢʘʨʪʠʥʘ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʭʫʜʦʞʥʠʢʘ ʚʦ ʌʣʦʨʝʥʮʠʠ, ʦʥ ʚʦʩʭʠʱʘʝʪʩʷ ʃʝʦʥʘʨʜʦ ʠ ʝʛʦ ʪʝʤʥʦʡ ʜʳʤʢʦʡ ʧʦʣʫʤʨʘʢʘ, 

ʥʦ ʚ ʵʪʦʡ ʚʝʣʠʯʝʩʪʚʝʥʥʦʡ ʯʠʩʪʦʪʝ ʠ ʧʨʦʩʪʦʪʝ ʫʞʝ ʚʳʧʠʨʘʝʪ ʙʝʟʛʨʘʥʠʯʥʳʡ ʪʘʣʘʥʪ ʠ ʤʘ-

ʩʪʝʨʩʪʚʦ ʶʥʦʛʦ ʭʫʜʦʞʥʠʢʘ. ɽʛʦ ʤʘʜʦʥʥʘ ʝʱʝ ʢʨʦʪʢʘ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʫʩʢʦʣʴʟʘʶʱʠʡ 

ʚʥʠʟ ʚʟʦʨ, ʦʥʘ ʨʦʙʢʦ ʜʝʨʞʠʪ ʤʣʘʜʝʥʮʘ, ʠ ʪʦʣʴʢʦ ʣʝʛʢʠʡ ʥʘʢʣʦʥ ʛʦʣʦʚʳ ʛʦʚʦʨʠʪ ʦ ʥʝʞʥʦ-

ʩʪʠ ʠ ʨʘʜʦʩʪʠ ʤʘʪʝʨʠʥʩʪʚʘ. 

çʉʚʷʪʦʝ ʩʝʤʝʡʩʪʚʦè, ʠʣʠ çʄʘʜʦʥʥʘ ʩ ʙʝʟʙʦʨʦʜʳʤ ʀʦʩʠʬʦʤè (ʨʠʩ. 16) ʵʪʦ ʚʪʦʨʘʷ 

ʢʘʨʪʠʥʘ ʠʟ ʜʚʫʭ ʭʨʘʥʷʱʘʷʩʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ ʕʨʤʠʪʘʞʝ. ʈʘʬʘʵʣʴ ʩʪʨʝʤʠʪʩʷ ʢ ʩʦ-

ʚʝʨʰʝʥʩʪʚʫ. ɺ ʮʝʥʪʨʝ ʢʘʨʪʠʥʳ ʤʣʘʜʝʥʝʮ, ʝʛʦ ʩʣʦʞʥʘʷ ʧʦʟʘ ʧʦ ʧʨʝʞʥʝʤʫ ʛʦʚʦʨʠʪ ʦ ʚʦʩ-

ʭʠʱʝʥʠʠ ʃʝʦʥʘʨʜʦ. ʄʘʨʠʷ ʠ ʀʦʩʠʬ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪ ʢʘʨʪʠʥʫ, ʜʝʣʘʷ ʩʝʤʝʡʥʫʶ ʩʮʝʥʫ 

ʝʜʠʥʳʤ ʢʨʝʧʢʠʤ ʮʝʣʳʤ. ʄʝʞʜʫ ʩʳʥʦʤ ʠ ʤʘʪʝʨʴʶ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ çʪʨʝʫʛʦʣʴ-

ʥʠʢè, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʢʦʤʧʦʟʠʮʠʠ. ʀʭ ʥʠʤʬ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʘʨʦʯʥʳʝ ʩʚʦʜʳ, ʩʦʯʝʪʘʷʩʴ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʥʦʞʝʩʪʚʘ ʙʳʪʦʚʳʭ ʧʨʝʜʤʝʪʦʚ, ʵʪʦ ʜʝʣʘʝʪ ʢʘʨ-

ʪʠʥʫ ʝʱʝ ʙʦʣʝʝ ʛʘʨʤʦʥʠʯʥʦʡ. ʉʧʦʢʦʡʩʪʚʠʝ ʩʚʝʪʣʳʭ ʢʨʘʩʦʢ ʩ ʥʝʫʣʦʚʠʤʦʡ ʜʳʤʢʦʡ ʧʝ-

ʯʘʣʠ, ʦʙʥʘʞʘʝʪ ʜʫʭʦʚʥʫʶ ʩʣʘʞʝʥʥʫʶ ʨʘʙʦʪʫ ʵʪʦʡ ʩʝʤʴʠ ʠ ʜʝʣʘʝʪ ʵʪʫ ʢʘʨʪʠʥʫ ʧʦʠʩʪʠʥʝ 

ʰʝʜʝʚʨʦʤ ʈʝʥʝʩʩʘʥʩʘ. ʊʝʤʥʳʡ ʜʳʤ ʩ ʬʦʥʘ ʫʰʝʣ, ʈʘʬʘʵʣʶ ʙʣʠʞʝ ʢʨʘʩʢʠ, ʮʚʝʪʘ, ʧʝʡʟʘʞʠ. 

ʈʘʬʘʵʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʧʨʠʥʷʪʳʝ ʢʘʥʦʥʳ, ʦʥ ʠʟʦʙ-

ʨʘʞʘʝʪ ʀʦʩʠʬʘ ʩ ʧʦʩʦʭʦʤ, ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʟʘʜʫʤʯʠʚʦʩʪʠ ʦ ʩʫʜʴʙʝ ʩʳʥʘ, ʥʦ ʙʝʟ ʙʦʨʦʜʳ, 

ʵʪʦ ʥʘʩʪʦʣʴʢʦ ʥʝʧʨʠʚʳʯʥʦ ʜʣʷ ʩʪʘʨʠʢʘ, ʯʪʦ ʢʘʨʪʠʥʘ ʪʫʪ ʞʝ ʦʙʨʝʣʘ ʚʪʦʨʦʝ ʥʘʟʚʘʥʠʝ çʄʘ-

ʜʦʥʥʘ ʩ ʙʝʟʙʦʨʦʜʳʤ ʀʦʩʠʬʦʤè. 

ʂʘʨʪʠʥʫ çʄʘʜʦʥʥʘ ʩʦ ʱʝʛʣʦʤè (ʨʠʩ. 17) ʈʘʬʘʵʣʴ ʥʘʧʠʩʘʣ ʥʘ ʩʚʘʜʴʙʫ ʜʣʷ ʩʚʦʝʛʦ 

ʜʨʫʛʘ ʃʦʨʝʥʮʦ ʅʘʟʠ. ɺ 1504-1506ʛ. ʄʠʢʝʣʘʥʜʞʝʣʦ ʠʟʚʘʷʣ çʄʘʜʦʥʥʫ ɹʨʶʛʛʝè ʜʣʷ ʮʝʨʢʚʠ 

ʅʦʪʝʨ-ɼʘʤ ʚ ʛʦʨʦʜʝ ɹʨʶʛʛʝ, ʙʦʩʘʷ ʥʦʞʢʘ ʤʣʘʜʝʥʮʘ, ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʥʦʛʫ ʤʘʪʝʨʠ ʠ ʧʦ-

ʩʣʫʞʠʣʘ ʤʦʪʠʚʦʤ ʠ ʚʜʦʭʥʦʚʝʥʠʝʤ ʜʣʷ ʈʘʬʘʵʣʷ. ʆʥ ʥʘʧʠʩʘʣ ʩʘʤʫ ʙʦʛʦʤʘʪʝʨʴ, ʢʦʪʦʨʘʷ 

ʤʥʦʛʠʝ ʚʝʢʘ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʵʪʘʣʦʥʦʤ ʞʝʥʩʢʦʡ ʢʨʘʩʦʪʳ, ʦʙʨʘʟʮʦʤ ʤʘʪʝʨʠʥʩʪʚʘ, ʩʠʣʳ 

ʜʫʭʘ ʠ ʤʦʣʦʜʦʩʪʠ. ʋ ʝʝ ʢʦʣʝʥ ʤʣʘʜʝʥʝʮ ʀʠʩʫʩ ʠ ʉʚ. ʀʦʘʥʥ, ʩʦʙʣʶʜʘʷ ʧʨʘʚʠʣʦ çʪʨʝʫʛʦʣʴ-

ʥʠʢʘè ʀʦʘʥʥ ʨʘʜʦʩʪʥʦ ʧʨʦʪʷʛʠʚʘʝʪ ʧʪʠʯʢʫ ʍʨʠʩʪʫ, ʯʪʦ ʜʦʩʪʘʚʣʷʝʪ ʥʝʤʳʩʣʠʤʦʝ ʫʜʦʚʦʣʴ-

ʩʪʚʠʝ ʦʙʦʠʤ ʤʘʣʴʯʠʰʢʘʤ ʠ ʝʣʝ ʫʣʦʚʠʤʫʶ ʫʣʳʙʢʫ ʤʘʪʝʨʠ. ʂʘʨʪʠʥʘ ʚʳʧʦʣʥʝʥʘ ʫʞʝ ʥʘ 

ʪʘʢʦʤ ʥʝʜʦʩʪʠʞʠʤʦʤ ʫʨʦʚʥʝ ʤʘʩʪʝʨʩʪʚʘ, ʯʪʦ ʚʩʝ ʥʘ ʢʘʨʪʠʥʝ ʠ ʣʶʜʠ, ʠ ʧʝʡʟʘʞ ʢʘʞʫʪʩʷ 

ʞʠʚʳʤʠ. ʃʦʨʝʥʮʦ ʅʘʟʠ ʙʝʨʝʞʥʦ ʭʨʘʥʠʣ ʵʪʫ ʢʘʨʪʠʥʫ, ʦʜʥʘʢʦ 17 ʥʦʷʙʨʷ 1548ʛ. ʠʟ-ʟʘ ʦʙ-

ʚʘʣʘ ʛʦʨʳ ʢʘʨʪʠʥʘ ʯʫʪʴ ʥʝ ʧʦʛʠʙʣʘ, ʩʳʥ ʃʦʨʝʥʮʦ ʧʨʠʢʘʟʘʣ ʢʘʢ ʤʦʞʥʦ ʣʫʯʰʝ ʠ ʙʝʨʝʞʥʝʝ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʝ ʠʟ 17 ʬʨʘʛʤʝʥʪʦʚ. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1508 ʛʦʜʘ ʈʘʬʘʵʣʴ ʧʝʨʝʝʟʞʘʝʪ ʚ ʈʠʤ, ʛʜʝ ʩʪʘʥʝʪ ʦʬʠʮʠʘʣʴʥʳʤ 

ʭʫʜʦʞʥʠʢʦʤ ʧʘʧʩʢʦʛʦ ʜʚʦʨʘ. ɿʜʝʩʴ ʦʥ ʥʘʧʠʰʝʪ ʦʢʦʣʦ 10 ʤʘʜʦʥʥ. ʅʘ ʢʘʨʪʠʥʝ çʄʘʜʦʥʥʘ 

ʚ ʢʨʝʩʣʝè (ʨʠʩ.18) ʧʝʨʝʜ ʥʘʤʠ ʫʞʝ ʩʦʚʩʝʤ ʜʨʫʛʘʷ ʄʘʜʦʥʥʘ, ʥʝ ʧʨʦʩʪʦ ʶʥʘʷ ʢʨʦʪʢʘʷ ʤʘʪʴ, 

ʘ ʢʦʨʦʣʝʚʘ ʢʨʘʩʦʪʳ, ʠʤʧʝʨʘʪʨʠʮʘ ʤʘʪʝʨʠʥʩʪʚʘ, ʛʫʨʫ ʟʘʙʦʪʳ ʠ ʣʶʙʚʠ. ʆʥʘ ʙʦʛʠʥʷ ʪʚʝʨʜʘʷ 

ʜʫʭʦʤ ʠ ʥʝʞʥʘʷ ʨʫʢʘʤʠ, ʥʘ ʠʟʚʠʣʠʩʪʦʤ ʧʫʪʠ ʩʪʨʝʤʣʝʥʠʷ ʢ ʠʜʝʘʣʫ. ʈʘʬʘʵʣʴ ʧʠʩʘʣ ʩʚʦʡ 

ʠʜʝʘʣ ʩ ʣʶʙʠʤʦʡ ʠʤ ʌʦʨʥʘʨʠʥʳ, ʜʦʯʝʨʠ ʧʝʢʘʨʷ. ʆʥ ʚʠʜʝʣ ʚ ʥʝʡ ʥʝʚʠʜʠʤʦʝ, ʩʣʳʰʘʣ ʥʝ-

ʩʣʳʭʘʥʥʦʝ, ʯʫʚʩʪʚʦʚʘʣ ʩʠʣʫ ʠ ʤʦʱʴ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʣʶʙʚʠ, ʧʝʨʝʜʘʚʘʷ ʥʘʤ ʪʦ ï ʥʝʟʨʠʤʦʝ 

ʮʝʣʦʝ ʚʥʫʪʨʝʥʥʝʝ, ʯʪʦ ʪʦʥʢʦʡ, ʣʠʰʴ ʩʣʝʛʢʘ ʫʣʦʚʠʤʦʡ ʩʝʪʴʶ, ʪʦʣʴʢʦ ʦʥ ʤʦʛ ʥʘʢʠʥʫʪʴ ʥʘ 

ʩʚʦʠ ʢʘʨʪʠʥʳ. 

ɸʧʦʛʝʝʤ ʪʚʦʨʝʥʠʷ ʈʘʬʘʵʣʷ ʩʪʘʣʘ ʩʘʤʘʷ ʟʥʘʤʝʥʠʪʘʷ ʢʘʨʪʠʥʘ çʉʠʢʩʪʠʥʩʢʘʷ ʤʘ-

ʜʦʥʥʘè (ʨʠʩ. 19). ʕʪʫ ʢʘʨʪʠʥʫ ʦʥ ʪʘʢʞʝ ʧʠʩʘʣ ʩʦ ʩʚʦʝʡ ʣʶʙʠʤʦʡ ʌʦʨʥʘʨʠʥʳ, ʧʦ ʟʘʢʘʟʫ 
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ʤʦʥʘʭʦʚ ʮʝʨʢʚʠ ʉʚ. ʉʠʢʩʪʘ ʚ ʇʴʷʯʝʥʮʝ (ʛʣʫʭʦʡ ʧʨʦʚʠʥʮʠʠ), ʧʦʢʨʦʚʠʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʚʩʝ-

ʛʜʘ ʙʳʣ ʉʠʢʩʪ ʠ ɺʘʨʚʘʨʘ. ʈʘʬʘʵʣʴ ʦʪʣʦʞʠʣ ʚʩʝ ʩʚʦʠ ʜʝʣʘ, ʯʪʦʙʳ ʥʘʧʠʩʘʪʴ ʥʘ ʭʦʣʩʪʝ ʵʪʫ 

ʦʛʨʦʤʥʫʶ ʧʦ ʨʘʟʤʝʨʘʤ ʢʘʨʪʠʥʫ, ʦʥ ʭʦʪʝʣ ʥʘʚʩʝʛʜʘ ʟʘʧʝʯʘʪʣʝʪʴ ʦʙʨʘʟ ʩʚʦʝʡ ʣʶʙʠʤʦʡ. 

ɿʘʥʘʚʝʩ ʨʘʟʜʚʠʛʘʝʪʩʷ ʠ ʚʦʪ ʦʥʘ, ʘʢʢʫʨʘʪʥʦ ʩʪʫʧʘʷ ʧʦ ʦʙʣʘʢʘʤ, ɼʝʚʘ ʄʘʨʠʷ ʠʜʝʪ ʢ ʣʶʜʷʤ, 

ʩʘʤʦʝ ʜʦʨʦʛʦʝ ʠ ʩʦʢʨʦʚʝʥʥʦʝ ʥʝʩʝʪ ʦʥʘ ʥʘ ʩʚʦʠʭ ʨʫʢʘʭ, ʥʝʙʳʚʘʣʦʡ ʪʝʧʣʦʪʦʡ ʠ ʚʩʝʦʙʲʝʤ-

ʣʶʱʝʡ ʣʶʙʦʚʴʶ ʟʘʤʳʢʘʝʪ ʦʥʘ ʩʚʦʝ ʯʘʜʦ ʚ ʙʦʞʝʩʪʚʝʥʥʳʡ ʟʘʱʠʪʥʳʡ ʢʨʫʛ, ʩʦʟʜʘʥʥʳʡ ʝʝ 

ʥʝʞʥʳʤʠ ʨʫʢʘʤʠ ʠ ʧʦʢʨʳʚʘʶʱʠʤ ʛʦʣʦʚʫ ʧʦʢʨʳʚʘʣʦʤ. ɽʝ ʜʫʰʘ ʙʫʨʣʠʪ, ʨʘʜʦʩʪʴ ʦʙʲʷʪʠʡ 

ʩʳʥʘ, ʟʘʛʣʫʰʘʝʪ ʥʝʧʦʤʝʨʥʘʷ ʙʦʣʴ, ʦʩʦʟʥʘʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʝʛʦ ʩʫʜʴʙʳ, ʧʝʯʘʣʴ ʚʳʥʫʞʜʝʥ-

ʥʦʛʦ ʩʤʠʨʝʥʠʷ, ʪʦʥʝʪ ʚ ʛʣʫʙʠʥʝ ʝʝ ʛʣʘʟ, ʜʫʰʘ ʨʚʝʪʩʷ ʩʢʚʦʟʴ ʥʠʭ ʥʘʨʫʞʫ ʠ ʙʝʟʤʦʣʚʥʦ ʢʨʠ-

ʯʠʪ ʦ ʣʶʙʚʠ, ʦ ʩʦʪʚʦʨʝʥʠʠ ʤʠʨʘ, ʦ ʨʘʜʦʩʪʠ ʠ ʙʦʣʠ ʤʘʪʝʨʠʥʩʪʚʘ! ʀʠʩʫʩ ʧʨʠʞʘʣʩʷ ʢ ʤʘ-

ʪʝʨʠ, ʠʭ ʜʫʰʠ ʩʦʝʜʠʥʠʣʠʩʴ ʚ ʙʦʞʝʩʪʚʝʥʥʦʤ ʢʦʣʴʮʝ ʠ ʝʛʦ ʩʝʨʴʝʟʥʳʡ ʚʟʛʣʷʜ ʦʪʪʝʥʠʣ ʤʘ-

ʪʝʨʠʥʩʢʫʶ ʪʨʝʚʦʛʫ ʠ ʧʝʯʘʣʴ ʦ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ ʩʫʜʴʙʝ. ʂʘʞʝʪʩʷ, ʦʥ ʩʤʦʪʨʠʪ ʥʘ ʥʘʩ, ʘ ʤʳ 

ʥʝ ʚ ʩʠʣʘʭ ʚʳʜʝʨʞʘʪʴ ʝʛʦ ʚʟʛʣʷʜ ʠ ʩʥʦʚʘ ʦʙʨʘʱʘʝʤʩʷ ʢ ɹʦʛʦʤʘʪʝʨʠ ʟʘ ʝʝ ʚʝʣʠʯʝʩʪʚʝʥʥʝʥ-

ʥʦʡ ʩʠʣʦʡ, ʩʥʠʩʭʦʜʠʪʝʣʴʥʦʡ ʧʦʤʦʱʴʶ ʠ ʙʦʞʝʩʪʚʝʥʥʦʡ ʣʶʙʦʚʴʶ. ʄʘʨʠʷ ʠʜʝʪ ʙʦʩʘʷ, ʥʦ 

ʚʩʝ ʙʣʘʛʦʛʦʚʝʡʥʦ ʧʨʠʢʣʦʥʷʶʪʩʷ ʢ ʝʝ ʥʦʛʘʤ ʠ ʉʚ. ʉʠʢʩʪ ʠ ʉʚ. ɺʘʨʚʘʨʘ, ʠ ʪʦʣʴʢʦ ʤʘʣʝʥʴ-

ʢʠʝ ʘʥʛʝʣʦʯʢʠ ʦʪʨʝʰʝʥʥʦ ʩʤʦʪʨʷʪ ʚʚʝʨʭ, ʤʝʯʪʘʷ ʦ ʯʝʤ - ʪʦ ʦ ʩʚʦʝʤ, ʠ ʜʘʞʝ ʥʝ ʧʦʜʦʟʨʝʚʘʷ, 

ʯʪʦ ʪʚʦʨʠʪʩʷ ʚ ʜʫʰʝ ʫ ʪʘʢʦʛʦ ʞʝ ʤʘʣʝʥʴʢʦʛʦ ʢʘʢ ʦʥʠ ʀʠʩʫʩʘ. ʀʙʦ ʥʦʰʘ ʠʭ ɺʝʣʠʢʘ ʠ ʊʷ-

ʞʝʣʘ, ʠ ʥʝ ʚ ʩʠʣʘʭ ʚʳʥʝʩʪʠ ʝʝ ʥʠʢʪʦ ʜʨʫʛʦʡ! ʈʘʬʘʵʣʴ ʢʘʞʜʳʡ ʨʘʟ ʟʘʩʪʘʚʣʷʝʪ ʥʘʩ ʩʤʦʪʨʝʪʴ 

ʚ ʙʝʩʢʦʥʝʯʥʦ ʧʝʯʘʣʴʥʳʝ ʛʣʘʟʘ ʄʘʨʠʠ ʠ ʙʣʘʛʦʛʦʚʝʡʥʦ ʩʢʣʦʥʷʪʴʩʷ, ʥʝ ʚ ʩʠʣʘʭ ʚʳʜʝʨʞʘʪʴ 

ʵʪʦʪ ʚʟʛʣʷʜ. ɺ ʵʪʦʡ ʢʘʨʪʠʥʝ ʈʘʬʘʵʣʴ ʥʝʟʨʠʤʦ ʩʦʝʜʠʥʠʣ ʠʜʝʘʣ ʞʝʥʩʢʦʡ ʢʨʘʩʦʪʳ ʈʝʥʝʩ-

ʩʘʥʩʘ, ʠ ʠʜʝʘʣ ʤʘʪʝʨʠʥʩʢʦʡ ʜʫʰʠ ʍʨʠʩʪʠʘʥʩʪʚʘ. 

ʈʘʬʘʵʣʴ ʥʝ ʤʦʛ ʧʨʝʚʟʦʡʪʠ ʄʠʢʝʣʘʥʜʞʝʣʦ ʚ ʘʥʘʪʦʤʠʠ ʪʝʣʘ, ʥʦ ʦʥ ʧʨʝʚʟʦʰʝʣ ʠʭ ʚ 

ʜʨʫʛʦʤ. ʈʘʬʘʵʣʴ ʚʧʠʪʘʣ ʚ ʩʝʙʷ ʚʩʝ, ʯʪʦ ʙʳʣʦ ʜʦ ʥʝʛʦ, ʫ ʃʝʦʥʘʨʜʦ ʦʥ ʥʘʫʯʠʣʩʷ ʤʷʛʢʦʩʪʠ 

ʬʦʨʤ ʠ ʧʦʩʪʨʦʝʥʠʶ ʠʜʝʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ, ʫ ʄʠʢʝʣʘʥʜʞʝʣʦ ʧʝʨʝʥʷʣ ʩʠʣʴʥʫʶ ʤʦʱʥʫʶ 

ʜʠʥʘʤʠʢʫ. ʀ ʭʦʪʷ ʦʥ ʧʨʦʞʠʣ ʦʯʝʥʴ ʥʝʜʦʣʛʦ (37 ʣʝʪ), ʦʥ ʚʦʧʣʦʪʠʣ ʚ ʩʝʙʝ ʚʩʶ ʰʝʜʝʚʨʘʣʴ-

ʥʫʶ ʢʫʣʴʤʠʥʘʮʠʶ ʈʝʥʝʩʩʘʥʩʘ, ʩʪʨʦʷʱʫʶʩʷ ʥʘ ʛʘʨʤʦʥʠʠ, ʯʠʩʪʦʪʝ, ʙʝʩʢʦʨʳʩʪʠʠ, ʠ ʥʝʧʦ-

ʤʝʨʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʠʣʝ ʩʚʦʠʭ ʧʝʨʩʦʥʘʞʝʡ. ɽʛʦ ʩʶʞʝʪʳ ʧʨʝʜʝʣʴʥʦ ʷʩʥʳ, ʧʨʦʥʠʟʘʥʳ 

ʩʤʠʨʝʥʠʝʤ ʩʦ ʩʚʦʝʡ ʩʫʜʴʙʦʡ ʠ ʤʷʛʢʠʤ, ʜʦʙʨʳʤ, ʧʦʥʠʤʘʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʠʤʝʥʥʦ ʈʘʬʘʵʣʴ ʥʘʟʚʘʥ çʄʘʩʪʝʨʦʤ ʄʘʜʦʥʥè. 

ʊʘʢʞʝ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʈʝʥʝʩʩʘʥʩʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʘʢʠʭ ʭʫʜʦʞʥʠ-

ʢʦʚ, ʢʘʢ ʊʠʮʠʘʥ ɺʝʯʝʣʣʠʦ (1477-1576ʛʛ), ʃʫʢʘʩ ʂʨʘʥʘʭ ʉʪʘʨʰʠʡ (1472-1553ʛʛ.). ɺʦʩʧʝ-

ʚʘʷ ʄʘʜʦʥʥʫ ʩ ʤʣʘʜʝʥʮʝʤ ʥʘ ʨʫʢʘʭ, ʭʫʜʦʞʥʠʢʠ ʈʝʥʝʩʩʘʥʩʘ ʩʪʘʨʘʣʠʩʴ ʜʦʙʘʚʠʪʴ ʯʪʦ-ʥʠ-

ʙʫʜʴ ʚ ʩʶʞʝʪ, ʯʝʤ-ʪʦ ʠʟʷʱʥʳʤ ʫʩʣʦʞʥʠʪʴ ʢʦʤʧʦʟʠʮʠʶ ʠ ʟʘʩʪʘʚʠʪʴ ʨʘʟʤʳʰʣʷʪʴ. ɺ ʜʘʥ-

ʥʦʡ ʢʘʨʪʠʥʝ (ʨʠʩ. 20) ʊʠʮʠʘʥ ʜʦʙʘʚʠʣ ʙʝʣʦʛʦ ʢʨʦʣʠʢʘ, ʢʘʢ ʩʠʤʚʦʣ ʯʠʩʪʦʪʳ ʄʘʨʠʠ. ʆʥʘ 

ʶʥʘ, ʭʦʨʦʰʘ ʩʦʙʦʡ, ʥʘʩʪʦʷʱʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʈʝʥʝʩʩʘʥʩʘ. 

ʅʘ ʢʘʨʪʠʥʝ çʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥʮʝʤ ʧʦʜ ʷʙʣʦʥʝʡè (ʨʠʩ. 21) ʠʟʦʙʨʘʞʝʥʘ ʧʨʝʢʨʘʩʥʘʷ 

ʤʦʣʦʜʘʷ ʨʳʞʝʚʦʣʦʩʘʷ ʜʝʚʘ ʚ ʦʜʝʞʜʝ ʥʝʤʝʮʢʦʡ ʘʨʠʩʪʦʢʨʘʪʠʠ, ʧʦʜ ʚʝʣʠʢʦʣʝʧʥʦʡ ʷʙʣʦʥʝʡ. 

ʅʘ ʨʫʢʘʭ ʤʣʘʜʝʥʝʮ ʩʠʤʚʦʣʠʯʥʦ ʜʝʨʞʠʪ ʚ ʨʫʢʘʭ ʭʣʝʙ ʠ ʷʙʣʦʢʦ, ʩʠʤʚʦʣ ʠʩʢʫʧʣʝʥʠʷ ʛʨʝ-

ʭʦʚ. ɽʱʝ ʦʜʥʘ ʶʥʘʷ ʧʨʠʥʮʝʩʩʘ ʠʟ ʥʝʤʝʮʢʠʭ ʩʢʘʟʦʢ, ʧʦʢʦʨʷʝʪ ʥʘʰʠ ʩʝʨʜʮʘ ʪʦʡ ʛʣʫʙʦʢʦ 

ʜʫʭʦʚʥʦʡ ʩʠʣʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʫʜʝʨʞʠʚʘʪʴ ʚʥʫʪʨʠ, ʥʝʩʪʝʨʧʠʤʳʝ ʤʝʪʘʥʠʷ ʤʘʪʝʨʠʥʩʢʦʡ 

ʜʫʰʠ. 

ʆʙʨʘʟ ʞʝʥʱʠʥʳ-ʤʘʪʝʨʠ ʚ ʠʩʢʫʩʩʪʚʝ 19-20 ʚʝʢʘ 

ɺ ʥʘʯʘʣʝ 19 ʚʝʢʘ ɸʣʝʢʩʝʡ ɻʘʚʨʠʣʦʚʠʯ ɺʝʥʝʮʠʘʥʦʚ (1780-1847ʛʛ) ʚʝʣʠʢʠʡ ʨʫʩʩʢʠʡ 

ʞʠʚʦʧʠʩʝʮ ʩʘʤʦʫʯʢʘ, ʧʝʨʚʳʤ ʩʪʘʣ ʠʟʦʙʨʘʞʘʪʴ ʩʶʞʝʪʳ ʠʟ ʥʘʨʦʜʥʦʡ ʞʠʟʥʠ, ʠʤʝʥʥʦ ʦʥ 

ʧʝʨʚʳʤ ʧʨʝʚʨʘʪʠʣ ʩʦʙʠʨʘʪʝʣʴʥʳʡ ʦʙʨʘʟ ʉʣʘʚʷʥʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʠʩʢʫʩʩʪʚʦ. ɽʛʦ ʢʘʨʪʠʥʳ 

ʦ ʪʨʫʜʝ ʠ ʙʳʪʝ ʧʨʦʩʪʦʛʦ ʥʘʨʦʜʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʙʳʣ ʠ ʦʥ ʩʘʤ, ʩʪʘʣʠ ʧʨʠʟʥʘʥʥʳʤʠ ʤʠʨʦʚʳʤʠ 

ʰʝʜʝʚʨʘʤʠ, ʢʦʪʦʨʳʝ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʟʘʚʦʨʘʞʠʚʘʶʪ ʩʚʦʝʡ ʧʨʦʩʪʦʪʦʡ ʠ ʠʟʷʱʝʩʪʚʦʤ, ʚʝʣʠ-

ʯʝʩʪʚʝʥʥʦʡ ʢʨʦʪʦʩʪʴʶ, ʩʜʝʨʞʘʥʥʦʩʪʴʶ ʠ ʙʝʟʫʜʝʨʞʥʦʩʪʴʶ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʅʘ ʢʘʨʪʠʥʝ çʅʘ ʞʘʪʚʝ. ʃʝʪʦè (ʨʠʩ. 22) ʧʝʨʝʜ ʥʘʤʠ ʞʘʨʢʠʡ ʠʶʣʴʩʢʠʡ ʜʝʥʴ, ʢʨʝʩʪʴ-

ʷʥʢʘ ʚ ʢʨʘʩʥʳʭ ʦʜʝʞʜʘʭ ʧʨʠʩʝʣʘ ʧʝʨʝʜʦʭʥʫʪʴ, ʯʪʦʙ ʧʦʢʦʨʤʠʪʴ ʤʘʣʳʰʘ. ʆʥʘ ʥʝ ʤʦʞʝʪ 

ʧʦʩʚʷʪʠʪʴ ʝʤʫ ʚʩʝ ʩʚʦʝ ʚʨʝʤʷ, ʝʡ ʜʦʩʪʘʝʪʩʷ ʥʝʣʝʛʢʠʡ ʪʨʫʜ, ʠ ʵʪʦ ʪʦʞʝ ʩʚʦʝʦʙʨʘʟʥʘʷ ʟʘ-

ʙʦʪʘ ʦ ʤʘʣʶʪʢʝ, ʪʘʢʞʝ ʢʘʢ ʠ ʪʝ ʥʝʤʥʦʛʠʝ ʤʠʥʫʪʳ ʢʦʨʤʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʤ ʥʝ 
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ʚʳʧʫʩʢʘʪʴ ʜʨʫʛ ʜʨʫʛʘ ʠʟ ʚʠʜʫ, ʟʘʙʦʪʠʪʴʩʷ, ʦʙʱʘʪʴʩʷ ʠ ʣʶʙʠʪʴ! ʇʦʵʪʦʤʫ ʵʪʘ ʥʝʙʦʣʴʰʘʷ 

ʧʘʫʟʘ ʥʘʧʦʣʥʷʝʪ ʢʘʨʪʠʥʫ ʧʦʢʦʝʤ, ʨʘʜʦʩʪʴʶ ʠ ʣʶʙʦʚʴʶ, ʢ ʩʚʦʝʤʫ ʜʠʪʷ, ʢ ʨʫʩʩʢʦʡ ʧʨʠ-

ʨʦʜʝ, ʧʝʡʟʘʞ ʢʦʪʦʨʦʡ ʟʘʭʚʘʪʳʚʘʝʪ ʠ ʫʥʦʩʠʪ ʚʜʘʣʴ. ʀ ʣʠʰʴ ʧʦʟʞʝ ʟʘʤʝʯʘʝʰʴ, ʯʪʦ ʪʘʤ, 

ʚʜʘʣʠ, ʚ ʧʦʣʥʦʤ ʨʘʟʛʘʨʝ ʠʜʝʪ ʞʘʪʚʘ, ʥʦ ʜʘʥʥʳʡ ʢʦʥʢʨʝʪʥʳʡ ʤʠʛ ʩʦʟʜʘʪʝʣʴ ʧʦʜʘʨʠʣ ʝʡ ï 

ʚʝʣʠʢʦʡ ʠ ʥʝʩʛʠʙʘʝʤʦʡ ʄʘʪʝʨʠ-ʉʣʘʚʷʥʢʝ, ʚ ʦʙʨʘʟʝ ʢʦʪʦʨʦʡ ʭʫʜʦʞʥʠʢ ʚʦʧʣʦʪʠʣ ʩʚʦʠ ʜʦ-

ʥʳʥʝ ʥʦʚʳʝ ʠ ʥʝʚʝʜʦʤʳʝ ʠʜʝʘʣʳ ʞʝʥʩʢʦʡ ʢʨʘʩʦʪʳ. ʇʦʪʦʤʫ ʯʪʦ ʠʤʝʥʥʦ ʞʝʥʱʠʥʘ, ʭʨʘ-

ʥʠʪʝʣʴʥʠʮʘ ʜʦʤʘʰʥʝʛʦ ʦʯʘʛʘ, ʪʨʘʜʠʮʠʡ, ʦʙʳʯʘʝʚ ʠ ʩʘʤʦʡ ɾʠʟʥʠ! 

ɺ ʢʦʥʮʝ 19 ʚʝʢʘ ʕʤʝ-ɾʶʣʴ ɼʘʣʫ (1838-1902ʛʛ) - ʬʨʘʥʮʫʟʩʢʠʡ ʩʢʫʣʴʧʪʦʨ, ʫʯʘʩʪʥʠʢ 

ʇʘʨʠʞʩʢʦʡ ʢʦʤʤʫʥʳ, ʧʨʦʜʦʣʞʘʝʪ ʦʩʚʝʱʘʪʴ ʙʳʪ ʠ ʧʝʨʝʞʠʚʘʥʠʷ ʧʨʦʩʪʦʛʦ ʥʘʨʦʜʘ. ɺ 1873 

ʛʦʜʫ ʚ ʃʦʥʜʦʥʩʢʦʡ ʂʦʨʦʣʝʚʩʢʦʡ ɸʢʘʜʝʤʠʠ ʭʫʜʦʞʝʩʪʚ ʦʥ ʧʨʝʜʩʪʘʚʠʣ ʩʢʫʣʴʧʪʫʨʥʫʶ 

ʛʨʫʧʧʫ çʄʘʪʝʨʠʥʩʪʚʦè. ʉʢʫʣʴʧʪʫʨʘ çɹʨʝʪʦʥʢʠè (ʨʠʩ. 23) ʠʣʠ çɹʨʝʪʦʥʩʢʦʡ ʢʨʝʩʪʴʷʥʢʠè 

(ʨʠʩ. 24), ʢʦʪʦʨʘʷ ʢʦʨʤʠʪ ʨʝʙʝʥʢʘ, ʧʦʣʫʯʠʣʘ ʦʛʨʦʤʥʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʠ ʕʤʝ-ɾʶʣɹ ɼʘʣʫ. ɺ 

ʵʪʦʤ ʦʙʨʘʟʝ ʢʦʨʤʷʱʝʡ ʤʘʪʝʨʠ, ʦʥ ʫʚʝʢʦʚʝʯʠʣ ʩʚʦʶ ʞʝʥʫ ʠ ʜʦʯʴ. ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ɼʘʣʫ 

ʧʨʝʜʘʚʘʣ ʜʝʪʘʣʷʤ, ʥʘ ʛʦʣʦʚʝ ʩʝʣʷʥʢʠ ʧʣʘʪʦʢ, ʥʘ ʥʦʛʘʭ ʜʝʨʝʚʷʥʥʘʷ ʦʙʫʚʴ, ʠʜʝʘʣʴʥʦ ʧʨʦ-

ʨʘʙʦʪʘʥʳ ʧʨʫʪʴʷ ʢʦʨʟʠʥʳ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʘ ʩʠʜʠʪ, ʪʝʤ ʩʘʤʳʤ ʦʞʠʚʣʷʷ ʚʦʩʩʦʟʜʘʥʥʳʡ ʦʙ-

ʨʘʟ, ʥʘʜʝʣʷʷ ʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʦʨʦʣʝʚʩʢʠʤ ʚʝʣʠʯʠʝʤ ʠ ʥʝʠʤʦʚʝʨʥʳʤ ʧʦʢʦʝʤ ʠ ʪʝʧʣʦʤ. 

ʄʥʦʛʦ ʨʘʟ ʩʢʫʣʴʧʪʦʨ ʚʦʩʩʦʟʜʘʚʘʣ ʝʝ ʠʟ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚ ʨʘʟʥʳʭ ʨʘʟʤʝʨʘʭ. ɽʛʦ ʄʘ-

ʜʦʥʥʘ ï ʧʨʦʩʪʘʷ, ʥʦ ʥʝ ʤʝʥʝʝ ʣʶʙʠʤʘʷ ʞʝʥʱʠʥʘ, ʚʦʧʣʦʱʝʥʠʝ ʝʛʦ ʠʜʝʘʣʘ ʞʝʥʩʢʦʡ ʢʨʘ-

ʩʦʪʳ ʠ ʩʯʘʩʪʴʷ ʤʘʪʝʨʠʥʩʪʚʘ. 

20 ʚʝʢ ʧʨʦʜʦʣʞʘʝʪ ʪʨʘʜʠʮʠʠ ʧʨʦʩʪʦʡ ʞʝʥʱʠʥʳ ʩ ʨʝʙʝʥʢʦʤ ʥʘ ʨʫʢʘʭ. ɺʪʦʨʷʪ ʵʧʦʭʝ 

ɺʦʟʨʦʞʜʝʥʠʷ ʨʘʙʦʪʳ ʂʫʟʴʤʳ ʉʝʨʛʝʝʚʠʯʘ ʇʝʪʨʦʚʘ-ɺʦʜʢʠʥʘ (1878-1939ʛʛ) ï ʩʦʚʝʪʩʢʦʛʦ 

ʞʠʚʦʧʠʩʮʘ 20 ʩʪʦʣʝʪʠʷ, ʷʚʠʚʰʝʛʦ ʤʠʨʫ çʩʬʝʨʠʯʝʩʢʫʶ ʧʝʨʩʧʝʢʪʠʚʫè ʚ ʞʠʚʦʧʠʩʠ. ɽʛʦ 

ʢʘʨʪʠʥʘ ç1918ʛ. ʚ ʇʝʪʨʦʛʨʘʜʝè (ʨʠʩ. 25), ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʘʷ ʧʦ ʥʝʦʬʠʮʠʘʣʴʥʦʤʫ, ʥʦ ʪʘ-

ʢʦʤʫ ʙʣʠʟʢʦʤʫ ʧʦ ʩʤʳʩʣʦʚʦʤʫ ʦʙʨʘʟʫ ʥʘʟʚʘʥʠʶ çʇʝʪʨʦʛʨʘʜʩʢʘʷ ʄʘʜʦʥʥʘè, ʚ ʦʯʝʨʝʜʥʦʡ 

ʨʘʟ ʧʦʨʘʟʠʣʘ ʠʜʝʘʣʦʤ ʞʝʥʩʢʦʡ ʢʨʘʩʦʪʳ, ʚʦʧʣʦʱʝʥʥʦʡ ʚ ʩʘʤʦʤ ʤʘʪʝʨʠʥʩʪʚʝ. ɿʘ ʦʢʥʦʤ 

ʪʚʦʨʷʪ ʠʩʪʦʨʠʶ, ʛʦʣʦʜʥʳʡ ʭʦʣʦʜʥʳʡ ʇʝʪʝʨʙʫʨʛ, ʪʨʝʚʦʞʥʦ ʩʥʫʶʱʠʝ ʢʫʯʢʠ ʣʶʜʝʡ. ʄʘʪʴ 

ʦʪʚʝʨʥʫʣʘʩʴ ʦʪ ʛʦʨʦʜʘ, ʜʘʶʱʝʛʦ ʩʦʤʥʠʪʝʣʴʥʫʶ ʥʘʜʝʞʜʫ ʟʘʙʨʦʰʝʥʥʳʤʠ ʦʩʦʙʥʷʢʘʤʠ ʠ 

ʛʦʣʦʜʥʳʤʠ ʦʯʝʨʝʜʷʤʠ, ʯʪʦʙʳ ʜʘʪʴ ʩʚʦʶ ʠʩʪʠʥʥʫʶ ʥʘʜʝʞʜʫ ʥʘ ʩʚʝʪʣʦʝ ʙʫʜʫʱʝʝ, ʦʟʘʨʷʝ-

ʤʦʝ ʙʝʩʢʦʥʝʯʥʦʡ ʣʶʙʦʚʴʶ ʢ ʩʚʦʝʤʫ ʨʝʙʝʥʢʫ, ʩʠʤʚʦʣʠʯʥʦ ʧʨʠʢʨʳʚʘʷ ʢʨʘʩʥʳʤ ʧʣʘʪʢʦʤ, 

ʪʘʢʠʝ ʧʦʥʷʪʥʳʝ ʠ ʦʪʢʨʳʪʳʝ ʜʝʪʩʢʠʝ ʤʝʯʪʳ. 

ʄʠʭʘʠʣ ɸʥʜʨʝʝʚʠʯ ʉʘʚʠʮʢʠʡ (1922-2010ʛʛ) ʦʜʠʥ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʂ.ʉ.ʇʝʪʨʦʚʘ-

ɺʦʜʢʠʥʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʚ ʧʦʩʪʨʦʝʥʠʠ ʢʦʤʧʦʟʠʮʠʠ çʩʬʝʨʠʯʝʩʢʫʶ ʧʝʨʩʧʝʢʪʠʚʫè. ʆʥ 

ʩʦʚʤʝʩʪʠʣ ʥʘ ʢʘʨʪʠʥʘʭ ʚʦʝʥʥʦʛʦ ʠ ʧʦʩʣʝʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʦʙʨʘʟʝ ʢʦʨʤʷʱʝʡ ʄʘʜʦʥʥʳ 

ʘʪʝʠʩʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʨʠʩʪʠʘʥʩʢʦʡ ʪʨʘʜʠʮʠʠ, ʥʘʟʚʘʥʠʝ ʢʘʨʪʠʥʳ çʇʘʨʪʠʟʘʥ-

ʩʢʘʷ ʤʘʜʦʥʥʘè, ʛʜʝ çʇʘʨʪʠʟʘʥʩʢʘʷè ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʩʣʝʥʛ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ çʄʘ-

ʜʦʥʥʘè ʩʠʤʚʦʣʠʟʠʨʫʝʪ ɹʦʞʝʩʪʚʝʥʥʦʝ ʍʨʠʩʪʠʘʥʩʢʦʝ ʥʘʯʘʣʦ, ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ ʵʪʦ.  

ʅʘ ʢʘʨʪʠʥʝ çʇʘʨʪʠʟʘʥʩʢʘʷ ʤʘʜʦʥʥʘè (ʨʠʩ. 26) ʮʝʥʪʨ ʢʦʤʧʦʟʠʮʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʤʘʪʝʨʠ ʩ ʨʝʙʝʥʢʦʤ, ʚʦʢʨʫʛ ʩʣʳʰʥʦ ʞʫʪʢʦʝ ʜʳʭʘʥʠʝ ʚʦʝʥʥʳʭ ʣʝʪ. ʉʪʘʨʫʭʘ ʥʝ ʚ 

ʩʠʣʘʭ ʩʢʨʳʪʴ ʛʦʨʝ ʥʘ ʣʠʮʝ, ʧʘʨʪʠʟʘʥ, ʫʝʟʞʘʶʱʠʡ ʥʘ ʚʦʡʥʫ, ʢʘʟʘʣʦʩʴ ʙʳ, ʫʚʦʟʠʪ ʩ ʩʦʙʦʡ 

ʧʦʩʣʝʜʥʶʶ ʥʘʜʝʞʜʫ. ʇʝʯʘʣʴ ʩʢʦʣʴʟʠʪ ʧʦ ʣʠʮʫ ʤʦʣʦʜʦʡ ʤʘʪʝʨʠ, ʩʝʨʜʮʝ ʩʞʘʣʦʩʴ ʚ ʛʨʫʜʠ, 

ʥʦ ʨʫʢʠ ʚʩʝ ʢʨʝʧʯʝ ʩʞʠʤʘʶʪ, ʪʦʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʣʫʯʠʢ ʥʘʜʝʞʜʳ, ʢʦʪʦʨʳʡ ʥʝ ʚ ʩʠʣʘʭ ʧʝ-

ʨʝʯʝʨʢʥʫʪʴ ʟʣʦʜʝʡʢʘ ʚʦʡʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʚʨʝʤʷ ʚʦʡʥʳ ʦʙʨʘʟ ʢʦʨʤʷʱʝʡ ʄʘʜʦʥʥʳ, ʥʝ ʪʦʣʴʢʦ ʥʝ ʠʩʯʝʟ ʚ 

ʥʝʙʳʪʠʝ, ʘ, ʥʘʦʙʦʨʦʪ, ʦʪ ʢʘʨʪʠʥʳ ʢ ʢʘʨʪʠʥʝ ʩʠʤʚʦʣʠʟʠʨʫʝʪ, ʙʝʟʛʨʘʥʠʯʥʫʶ ʣʶʙʦʚʴ, ʠ 

ʥʘʜʝʞʜʫ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʣʶʙʳʭ ʪʨʫʜʥʦʩʪʝʡ. 

ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɼʘʡʥʝʢʘ (1899-1969ʛʛ) ï ʩʦʚʝʪʩʢʠʡ ʞʠʚʦʧʠʩʝʮ, ʥʘʠʙʦ-

ʣʝʝ ʧʦʣʥʦ ʨʘʩʢʨʳʚʰʠʡ ʦʙʨʘʟ ʤʘʪʝʨʠ ʚ ʢʘʨʪʠʥʝ çʄʘʪʴè (ʨʠʩ. 27). 

ʂʦʤʧʦʟʠʮʠʷ ʢʘʨʪʠʥʳ ʫʜʠʚʠʪʝʣʴʥʦ ʧʨʦʩʪʘ, ʤʘʪʴ ʠ ʨʝʙʝʥʦʢ ʦʙʥʘʞʝʥʳ, ʯʪʦ ʩʠʤʚʦʣʠ-

ʟʠʨʫʝʪ ʧʨʦʩʪʦʪʫ ʠ ʯʠʩʪʦʪʫ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ. ɸʚʪʦʨ ʥʝ ʦʪʚʣʝʢʘʝʪʩʷ ʥʘ ʙʳʪʦʚʳʝ ʤʝʣʦʯʠ, 

ʦʥ ʩʤʦʪʨʠʪ ʚʛʣʫʙʴ ʚʝʱʝʡ, ʫʚʣʝʢʘʷ ʟʘ ʩʦʙʦʡ ʚ ʧʫʪʝʰʝʩʪʚʠʝ ʧʦ ʦʢʝʘʥʫ ʞʠʟʥʠ, ʛʜʝ ʨʝʙʝʥʢʘ 

ʟʘʱʠʱʘʶʪ ʦʛʨʦʤʥʳʝ ʚʝʣʠʯʘʚʳʝ ʚʝʣʠʢʘʥʳ, ʪʦʨʯʘʱʠʝ ʠʟ ʚʦʜʳ, ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʫʧʠʨʘʶʪʩʷ 
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ʚ ʦʙʣʘʢʘ. ʄʘʪʴ ʚʩʝʛʜʘ ʛʦʪʦʚʘ ʟʘʱʠʪʠʪʴ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ, ʠ ʣʠʰʴ ʝʤʫ ʧʦʜ ʩʠʣʫ ʨʘʩʪʦʧʠʪʴ 

ʣʝʜ ʝʝ ʧʝʨʝʞʠʚʘʥʠʡ ʟʘ ʝʛʦ ʙʫʜʫʱʝʝ. 

ɼʫʤʘ ʦ ʙʫʜʫʱʝʤ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʯʠʪʘʝʪʩʷ ʚ ʛʣʘʟʘʭ ʝʱʝ ʦʜʥʦʡ ʤʘʪʝʨʠ ʩ ʢʘʨʪʠʥʳ 

ɸʣʝʢʩʝʷ ʇʝʪʨʦʚʠʯʘ ʊʢʘʯʝʚʘ (1925ʛ.ʨ.) ʠ ʉʝʨʛʝʷ ʇʝʪʨʦʚʠʯʘ ʊʢʘʯʝʚʘ (1922ʛ.ʨ.) çɺ ʢʦʣʭʦʟè 

(ʨʠʩ. 28), ʩ ʵʪʦʡ ʥʘʜʝʞʥʦʡ ʠ ʠʜʝʪ ʤʘʪʴ ʚ ʢʦʣʭʦʟ, ʥʝʩʷ ʩʚʦʶ ʥʘʜʝʞʜʫ ʣʶʜʷʤ.  

ɺʘʩʠʣʠʡ ɽʨʦʬʝʝʚ (1937ʛ.ʨ.) ï ʥʘʨʦʜʥʳʡ ʭʫʜʦʞʥʠʢ ʈʦʩʩʠʠ, ʝʛʦ ʢʦʥʝʢ ʪʝʤʘʪʠʯʝʩʢʠʝ 

ʢʘʨʪʠʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʩʪʳʝ ʣʶʜʠ ʫʟʥʘʶʪ ʩʝʙʷ. ɽʛʦ çʩʝʣʴʩʢʠʝ ʤʦʣʦʜʢʠè ʩʦʟʜʘʶʪ ʥʝʧʦ-

ʚʪʦʨʠʤʳʡ, ʥʠ ʥʘ ʢʦʛʦ ʥʝ ʧʦʭʦʞʠʡ çʝʨʦʬʝʝʚʩʢʠʡ ʦʙʨʘʟè ʞʝʥʩʢʦʡ ʢʨʘʩʦʪʳ. ʆʪʛʨʝʤʝʣʘ 

ʚʦʡʥʘ, ʚ ʝʛʦ ʢʘʨʪʠʥʘʭ ʠʩʪʦʨʠʷ ʥʘʰʝʡ ʈʦʜʠʥʳ, ʢʘʢ ʙʳ ʟʘʤʠʨʘʝʪ, ʞʠʟʥʴ ʥʘʣʘʞʠʚʘʝʪʩʷ, ʩʯʘ-

ʩʪʴʝ ʩʪʘʥʦʚʠʪʴʩʷ ʨʝʘʣʴʥʳʤ. ʀ ʙʫʜʪʦ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʩʤʦʪʨʷʪ ʛʝʨʦʠʥʠ ʢʘʨʪʠʥʳ çʉʯʘ-

ʩʪʴʝè (ʨʠʩ. 29) ʥʘ ʢʨʦʭʦʪʥʳʡ ʢʦʤʦʯʝʢ ʙʦʣʴʰʦʡ ʥʘʜʝʞʜʳ, ʧʨʠʣʴʥʫʚʰʠʡ ʢ ʤʘʪʝʨʠʥʩʢʦʡ 

ʛʨʫʜʠ. ʉʪʦʷʪ, ʧʳʪʘʷʩʴ ʫʣʦʚʠʪʴ, ʪʦ ʥʝʟʨʠʤʦʝ ʯʫʚʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʝʨʝʧʦʣʥʷʝʪ ʩʝʨʜʮʘ, ʜʫʰʠ 

ʠ ʣʴʝʪʩʷ ʜʘʣʴʰʝ, ʟʘʧʦʣʥʷʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʯʘʩʪʴʝʤ ʤʘʪʝʨʠʥʩʪʚʘ, ʟʘʙʦʪʳ ʠ ʃʶʙʚʠ! 

ʀ ʢʫʣʴʤʠʥʘʮʠʝʡ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ ʤʘʪʝʨʠʥʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʪʚʦʨʯʝʩʪʚʦ ʛʨʫʟʠʥ-

ʩʢʦʛʦ ʞʠʚʦʧʠʩʮʘ ʀʨʘʢʣʠʷ ʄʦʠʩʝʝʚʠʯʘ ʊʦʠʜʟʝ (1902-1985ʛʛ). ɺ 1941 ʛʦʜʫ ʦʥ ʚʦʩʩʦʟʜʘʣ 

ʩʦʙʠʨʘʪʝʣʴʥʳʡ ʦʙʨʘʟ ʄʘʪʝʨʠ, ʧʨʠʟʳʚʘʶʱʝʡ ʥʘ ʧʦʤʦʱʴ ʩʚʦʠʭ ʩʳʥʦʚʝʡ (ʨʠʩ. 30). ʅʝʚʦʟ-

ʤʦʞʥʦ ʫʢʨʳʪʴʩʷ ʦʪ ʝʝ ʦʪʢʨʳʪʦʛʦ ʚʟʛʣʷʜʘ, ʦʥʘ ʩʤʦʪʨʠʪ ʩʢʚʦʟʴ ʪʝʙʷ, ʚ ʪʚʦʶ ʜʫʰʫ, ʙʝʟ-

ʤʦʣʚʥʦ ʦʪʚʝʯʘʷ, ʥʘ ʪʝʨʟʘʶʱʠʝ ʩʦʤʥʝʥʠʷ ʚʥʫʪʨʠ. ʀʤʝʥʥʦ ʝʝ ʩʨʘʚʥʠʚʘʶʪ ʩ ɹʦʛʦʤʘʪʝʨʴʶ, 

ʤʦʣʷʱʝʡʩʷ ʦ ʩʧʘʩʝʥʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʀ ʚʦʪ ʫʞʝ ʥʠ ʚ ʧʝʨʚʳʡ ʨʘʟ ʄʘʪʝʨʠʥʩʢʘʷ ʣʶʙʦʚʴ 

ʙʨʦʩʘʝʪ ʚʳʟʦʚ ʩʘʤʦʡ ʩʤʝʨʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʜʝʡʥʘʷ ʦʩʥʦʚʘ ʦʙʨʘʟʘ ʤʘʪʝʨʠ ʚ ʠʩʢʫʩʩʪʚʝ 

ʣʶʙʦʡ ʵʧʦʭʠ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʆʙʨʘʟ ʤʘʪʝʨʠ ʨʘʩʢʨʳʚʘʝʪ ʠ ʦʩʚʝʱʘʝʪ ʦʛʨʦʤ-

ʥʫʶ ʨʘʜʦʩʪʴ ʤʘʪʝʨʠʥʩʪʚʘ, ʚʦʣʰʝʙʩʪʚʦ ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ. ʀ ʦʩʥʦʚʦʡ ʵʪʦʛʦ ʦʙʨʘʟʘ ʩʣʫʞʠʪ 

ʤʘʪʴ ʩ ʤʣʘʜʝʥʮʝʤ ʥʘ ʨʫʢʘʭ, ʩ ʤʘʣʝʥʴʢʠʤ ʨʝʙʝʥʢʦʤ ʣʝʛʯʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʦʙʨʘʟ ʤʘʪʝʨʠ, 

ʣʝʛʯʝ ʪʝʤ, ʢʪʦ ʩʤʦʪʨʠʪ ʩʦ ʩʪʦʨʦʥʳ. ʍʦʪʷ ʩʘʤʘ ʤʘʪʴ ʩ ʩʘʤʦʛʦ ʧʝʨʚʦʛʦ ʜʥʷ ʧʦʷʚʣʝʥʠʷ ʨʝ-

ʙʝʥʢʘ ʥʘ ʩʚʝʪ, ʠ ʫʞʝ ʪʝʧʝʨʴ ʥʘʚʩʝʛʜʘ, ʙʫʜʝʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʩʝʙʷ ʩʦ ʩʚʦʠʤ ʨʝʙʝʥʢʦʤ, 

ʙʫʜʝʪ ʩ ʥʠʤ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʪʝʤʠ ʥʝʚʠʜʠʤʳʤʠ ʥʠʪʷʤʠ, ʢʦʪʦʨʳʝ ʥʘʜʝʞʥʝʝ ʣʶʙʳʭ 

ʢʘʥʘʪʦʚ ʠ ʢʨʝʧʯʝ ʣʶʙʳʭ ʮʝʧʝʡ. ʈʘʜʦʩʪʴ ʤʘʪʝʨʠʥʩʪʚʘ ʜʣʷ ʤʘʪʝʨʠ ʚʩʝʛʜʘ ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʩ 

ʥʝʞʥʦʡ ʠ ʪʨʦʛʘʪʝʣʴʥʦʡ ʟʘʙʦʪʦʡ ʦ ʩʚʦʝʤ ʯʘʜʝ. 

ʂʘʞʜʘʷ ʤʘʪʴ ʟʥʘʝʪ, ʯʪʦ ʢʘʢ ʙʳ ʦʥʘ ʥʝ ʭʦʪʝʣʘ, ʥʝʚʦʟʤʦʞʥʦ ʦʪʛʦʨʦʜʠʪʴ ʨʝʙʝʥʢʘ ʦʪ 

ʪʦʛʦ ʤʠʨʘ ʚ ʢʦʪʦʨʳʡ ʦʥ ʧʨʠʰʝʣ. ʆʥʘ ʨʘʜʫʝʪʩʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʢʦʨʙʠʪ, ʦʥʘ ʧʳʪʘʝʪʩʷ 

ʜʘʪʴ ʝʤʫ ʩʠʣʳ, ʯʪʦʙʳ ʦʥ ʩʤʦʛ ʚʩʝ ʧʨʝʦʜʦʣʝʪʴ, ʚʩʝ, ʯʪʦ ʝʤʫ ʧʨʝʜʥʘʯʝʨʪʘʥʦ. ʄʘʨʠʷ ʟʥʘʝʪ, 

ʯʪʦ ʝʝ ʩʳʥ ʧʦʛʠʙʥʝʪ ʟʘ ʛʨʝʭʠ ʚʩʝʭ ʣʶʜʝʡ, ʦʥʘ ʧʝʯʘʣʠʪʩʷ ʠ ʜʘʞʝ ʩʢʦʨʙʠʪ, ʥʦ ʥʝ ʩʜʘʝʪʩʷ ʠ 

ʦʢʨʫʞʘʝʪ ʩʚʦʝʛʦ ʨʝʙʝʥʢʘ ʤʦʛʫʯʝʡ ʦʛʨʦʤʥʦʡ ʤʘʪʝʨʠʥʩʢʦʡ ʣʶʙʦʚʴʶ, ʠ ʦʥʘ ʙʫʜʝʪ ʝʤʫ ʝʝ 

ʜʘʨʠʪʴ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʦʪʧʫʱʝʥʦ. 

ʋ ʇʘʨʪʠʟʘʥʩʢʦʡ ʄʘʜʦʥʥʳ ʜʫʰʘ ʙʦʣʠʪ ʟʘ ʩʚʦʝ ʜʠʪʷ, ʙʳʪʴ ʤʦʞʝʪ, ʚʧʝʨʝʜʠ ʝʛʦ ʞʜʝʪ 

ʚʦʡʥʘ, ʠ ʝʤʫ ʪʦʞʝ ʩʫʞʜʝʥʦ ʧʦʛʠʙʥʫʪʴ ʟʘ ʛʨʝʭʠ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʟʘʱʠʱʘʷ ʩʚʦʠʭ ʨʦʜʥʳʭ, 

ʙʣʠʟʢʠʭ ʠ ʣʶʙʠʤʳʭ. ɺ ʇʝʪʨʦʛʨʘʜʝ ʪʦʞʝ ʥʝ ʚʩʝ ʙʝʟʦʙʣʘʯʥʦ ʠ ʩʧʦʢʦʡʥʦ, ʤʘʪʴ ʦʪʚʦʨʘʯʠʚʘ-

ʝʪʩʷ ʦʪ ʛʦʨʦʜʩʢʦʡ ʩʫʝʪʳ ʧʳʪʘʷʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʦʪʧʫʱʝʥʥʦʝ ʝʡ ʥʘ ʦʙʱʝʥʠʝ ʩ ʥʠʤ 

ʚʨʝʤʷ ʜʣʷ ʩʦʟʠʜʘʥʠʷ, ʟʘʙʦʪʳ ʠ ʣʶʙʚʠ. 

ʇʦʵʪʦʤʫ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʠ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʨʦʞʜʝʥʠʝ ʨʝʙʝʥʢʘ, 

ʟʘʙʦʪʘ ʤʘʪʝʨʠ, ʩʘʤʦʧʦʞʝʨʪʚʦʚʘʥʠʝ ʠ ʚʝʣʠʢʘʷ ʃʶʙʦʚʴ! ʃʶʙʦʚʴ, ʢʦʪʦʨʘʷ ʧʨʠʭʦʜʠʪ, ʜʘʝʪ 

ʨʦʞʜʝʥʠʝ ʥʦʚʦʡ ʞʠʟʥʠ, ʩʦʧʨʦʚʦʞʜʘʝʪ ʝʝ, ʘ ʧʦʪʦʤ ʟʘʙʠʨʘʝʪ ʵʪʫ ʞʠʟʥʴ! ʀ ʢʨʫʛ ʧʦʚʪʦʨʷ-

ʝʪʩʷ ʚʥʦʚʴ ʠ ʚʥʦʚʴ! 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ. 

ɹʝʣʦʚʘ ʆ.ʖ. çʀʩʪʦʨʠʷ ʠʩʢʫʩʩʪʚè: ʄ., ʀʟʜʘʪʝʣʴʩʪʚʦ çɸʢʚʘʨʠʫʤè, 1997 ʛ. 

ɹʨʳʥʮʝʚ ʃ.ɸ. ʇʨʠʟʚʘʥʠʝ. ʍʫʜʦʞʥʠʢ ï ʧʝʜʘʛʦʛ ɺʘʩʠʣʠʡ ɽʨʦʬʝʝʚ. ɾʠʟʥʴ ʠ ʪʚʦʨʯʝ-

ʩʪʚʦ. ï ʂʫʨʩʢ: ʠʟʜ. ʚ ʂʫʨʩʢʠʡ ʛʦʩ. ʫʥ-ʪ, 2001. 

ɹʝʣʦʚʘ ɽ. ʂʨʘʩʦʪʘ ï ʠʤʷ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ: [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http:/ 

ɻʥʝʜʠʯ ʇ. ʇ.  

ɼʦʣʛʦʧʦʣʦʚ ʀ.ɺ. çʈʘʩʩʢʘʟʳ ʦ ʭʫʜʦʞʥʠʢʘʭè: 1, 2 ʪʦʤʘ. ï ʄ., ʀʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩ-

ʢʫʩʩʪʚʦ, 1982 ʛ. 
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ʂʨʘʩʦʪʘ ʯʝʣʦʚʝʢʘ ʚ ʠʩʢʫʩʩʪʚʝ: [ɸʣʴʙʦʤ] / ɸʚʪ. ʪʝʢʩʪʘ ʠ ʩʦʩʪ. ʀ.ɸ. ʂʫʟʥʝʮʦʚʘ. ï 2-ʝ 

ʠʟʜ., ʠʩʧ. ʠ ʜʦʧ. ï ʄ.: ʀʩʢʫʩʩʪʚʦ, 1980. - 223 ʩ.: ʠʣ. 

 

ʈʠʩ 1 

çʈʦʞʜʝʥʠʝ ɺʝʥʝʨʳè 

(1485ʛ) 

ʉʘʥʜʨʦ ɹʦʪʪʠʯʝʣʣʠ. 

 
ʈʠʩ 2 

ʄʘʜʦʥʥʘ ʩ ʛʚʦʟ-

ʜʠʢʦʡ. 

ʃʝʦʥʘʨʜʦ ʜʘ 

ɺʠʥʯʠ. 

 
ʈʠʩ 3 

ʄʘʜʦʥʥʘ ʩ ʮʚʝʪ-

ʢʦʤ(1478-1480ʛʛ). 

 

 
ʈʠʩ 4 

çʄʘʜʦʥʥʘ ʃʠʪʪʘè 

(1490-1491ʛʛ) ʃʝʦ-

ʥʘʨʜʦ ʜʘ ɺʠʥʯʠ. 

 

 
ʈʠʩ 5 

ʩʢʫʣʴʧʪʫʨʘè ʄʘ-

ʜʦʥʥʘ ʩ ʤʣʘʜʝʥʮʝʤè 

ʄʠʢʝʣʘʥʜʞʝʣʦ ɹʫ-

ʦʥʘʨʦʪʪʠ. 

 

 
ʈʠʩ 6 

çʄʘʜʦʥʥʘ ʩ ʤʣʘ-

ʜʝʥʮʝʤ, ʀʦʘʥ-

ʥʦʤ ʂʨʝʩʪʠʪʝ-

ʣʝʤ ʠ ʉʚʷʪʳʤ 

ʉʝʙʘʩʪʴʷʥʦʤè 

ʇʴʝʪʨʦ ʇʝ-

ʨʫʜʞʠʥʦ. 

 

 
ʈʠʩ 7 

ʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥ-

ʮʝʤ (ʧʦ ʟʘʢʘʟʫ ɹʦʨ-

ʛʝʟʝ)(1495ʛ) ʇʴʝʪʨʦ 

ʇʝʨʫʜʞʠʥʦ. 

 
ʈʠʩ 8 

ʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥ-

ʮʝʤ (1495ʛ) ʇʴʝʪʨʦ 

ʇʝʨʫʜʞʠʥʦ. 

 

 
ʈʠʩ 9 

ʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥ-

ʮʝʤ ʠ. ʉʚ. ʈʦʟʘ ʩʦ. 

ʉʚ. ɽʢʘʪʝʨʠʥʦʡ 

(1495ʛ) ʇʴʝʪʨʦ ʇʝ-

ʨʫʜʞʠʥʦ. 

 

 
ʈʠʩ 10 

ʄʘʜʦʥʥʘ ʚʦ 

ʩʣʘʚʝ ʩ ʤʣʘʜʝʥ-

ʮʝʤ ʠ ʩʚʷʪʳʤʠ 

(1496ʛ) ʇʴʝʪʨʦ 

ʇʝʨʫʜʞʠʥʦ. 

 

 
ʈʠʩ 11 

ʄʘʜʦʥʥʘ ʥʘ ʪʨʦʥʝ ʩ 

ʤʣʘʜʝʥʮʝʤ ʤʝʞʜʫ 

ʉʚ. ʀʦʘʥʥʦʤ ʠ ʉʚ. 

ɸʚʛʫʩʪʠʥʦʤ (1494ʛ) 

ʇʴʝʪʨʦ ʇʝ-

ʨʫʜʞʠʥʦ. 

 

 
ʈʠʩ 12 

ʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥ-

ʮʝʤ (1500ʛ) ʇʴʝʪʨʦ 

ʇʝʨʫʜʞʠʥʦ 

 
ʈʠʩ 13 

ʉʝʤʴʷ ʄʘ-

ʜʦʥʥʳ(1502ʛ) 

ʇʴʝʪʨʦ ʇʝʨʫʜʞʠʥʦ. 

 

 
ʈʠʩ 14 

ʄʘʜʦʥʥʘ ʂʦʥʝ-

ʩʪʘʙʠʣʝ (1502-

1504ʛʛ) ʈʘʬʘʵʣʴ 

ʉʘʥʪʠ. 

 
ʈʠʩ 15 

ʄʘʜʦʥʥʘ ɻʨʘʥʜʫʢʘ 

(ʠʣʠ ɺʝʣʠʢʦʛʝʨʮʦʛ-

ʩʢʘʷ ʤʘ-

ʜʦʥʥʘ)(1504ʛ.) ʈʘ-

ʬʘʵʣʴ ʉʘʥʪʠ. 

 
ʈʠʩ 16 

ʉʚʷʪʦʝ ʩʝʤʝʡʩʪʚʦ 

(ʠʣʠ ʄʘʜʦʥʥʘ ʩ ʙʝʟ-

ʙʦʨʦʜʳʤ ʀʦʩʠʬʦʤ) 

ʈʘʬʘʵʣʴ ʉʘʥʪʠ. 

https://commons.wikimedia.org/wiki/File:Sandro_Botticelli_-_La_nascita_di_Venere_-_Google_Art_Project_-_edited.jpg?uselang=ru
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 ʈʠʩ 17 

ʄʘʜʦʥʥʘ ʩʦ ʱʝʛʣʦʤ 

(ʠʣʠ ʄʘʜʦʥʥʘ ʜʝʣʴ 

ʂʘʨʜʝʣʣʠʥʦ) 

ʈʘʬʘʵʣʴ ʉʘʥʪʠ. 

 

 
ʈʠʩ 18 

ʄʘʜʦʥʥʘ ʚ 

ʢʨʝʩʣʝ (ʄʘʨʠʷ ʩ 

ʤʣʘʜʝʥʮʝʤ ʠ 

ʀʦʘʥʥʦʤ ʂʨʝ-

ʩʪʠʪʝʣʝʤ) 

(1513-1514ʛʛ.) 

ʈʘʬʘʵʣʴ ʉʘʥʪʠ. 

 

 
ʈʠʩ 19 

ʉʠʢʩʪʠʥʩʢʘʷ ʤʘ-

ʜʦʥʥʘ (1512-1513ʛʛ) 

ʈʘʬʘʵʣʴ ʉʘʥʪʠ. 

 
ʈʠʩ 20 

ʄʘʜʦʥʥʘ ʩ ʢʨʦʣʠʢʦʤ 

(1530ʛ) ʊʠʮʠʘʥ. 

 

 
ʈʠʩ 21 

ʄʘʜʦʥʥʘ ʩ ʤʣʘʜʝʥ-

ʮʝʤ ʧʦʜ ʷʙʣʦʥʝʡ 

(1520-1530) ʃʫʢʘʩ 

ʂʨʘʥʘʭ ʉʪʘʨʰʠʡ. 

 

 
ʈʠʩ 22 

ʅʘ ʞʘʪʚʝ. 

ʃʝʪʦ. (1825ʛ) 

ɸ.ɻ.ɺʝʥʝʮʠʘʥʦʚ. 

 

 
ʈʠʩ 23 

ʩʢʫʣʴʧʪʫʨʘ çʂʨʝ-

ʩʪʴʷʥʢʘè, ʪʝʨʨʘ-

ʢʦʪʘ.(1873ʛ.) ʕʤʝ-

ɾʫʣʴ ɼʘʣʫ. 

 

 

 
ʈʠʩ 24 

ʩʢʫʣʴʧʪʫʨʘ çɹʨʝ-

ʪʦʥʢʘè, ʛʠʧʩ. (1870-

ʝ) ʕʤʝ-ɾʫʣʴ ɼʘʣʫ. 

 

 
ʈʠʩ 25 

1918ʛ. ʚ ʇʝʪʨʦʛʨʘʜʝ 

(ʠʣʠ ʇʝʪʨʦʛʨʘʜʩʢʘʷ 

ʄʘʜʦʥʥʘ) (1920ʛ.) 

ʂ.ʉ.ʇʝʪʨʦʚ-ɺʦʜʢʠʥ. 

 

 
ʈʠʩ 26 

ʇʘʨʪʠʟʘʥʩʢʘʷ 

ʤʘʜʦʥʥʘ.(1967ʛ) 

ʄ.ɸ.ʉʘʚʠʮʢʠʡ 

 

 
ʈʠʩ 27 

ʄʘʪʴ.(1932ʛ.) 

ɸ.ɸ.ɼʘʡʥʝʢʘ. 

 

 
ʈʠʩ 28 

ɺ ʂʦʣʭʦʟ.(1970ʛ) 

ɸ.ʇ. ʠ ʉ.ʇ.ʊʢʘʯʝʚʳ. 

 

 
ʈʠʩ 29 

ʉʯʘʩʪʴʝ. (1972ʛ.) 

ɺ.ɽʨʦʬʝʝʚ. 

 
ʈʠʩ 30 

ʇʣʘʢʘʪ çʈʦ-

ʜʠʥʘ-ʄʘʪʴ ʟʦ-

ʚʝʪ!è (1941ʛ) 

ʀ.ʄ.ʊʦʠʜʟʝ. 
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ɺʃʀʗʅʀɽ ʊʈɸɼʀʎʀʁ ɹɸʈʆʂʂʆ ʅɸ ɸʈʍʀʊɽʂʊʋʈʋ ʄɽʂʉʀʂʀ  

XVI -XVIII  ɺɺ. 

 ɺʠʰʥʝʚʩʢʘʷ ɸʥʘʩʪʘʩʠʷ ʖʨʴʝʚʥʘ 

cʪʫʜʝʥʪʢʘ ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 ʠʤ. ʀ.ʗ.ʗʢʦʚʣʝʚʘ 

ʛ. ʏʝʙʦʢʩʘʨʳ 

 

TRADITIONS INFLUENCE ON THE BAROQUE ARCHITECTURE MEXICO 

XVII -XVIII CENT.  

Vishnevskaya Anastasia Yurievna 
Student of the Chuvash State Pedagogical University named by. I.Ya.Yakovlev 

Cheboksary 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʱʠʡ ʦʙʟʦʨ ʠʩʪʦʨʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʩʘʤʦʙʳʪʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨ-

ʥʦʛʦ ʩʪʠʣʷ ʄʝʢʩʠʢʠ ʚ ʢʦʣʦʥʠʘʣʴʥʳʡ ʠ ʧʦʩʣʝʢʦʣʦʥʠʘʣʴʥʳʡ ʧʝʨʠʦʜ. ʎʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʡ ʪʨʘʜʠʮʠʡ ʙʘʨʦʢʢʦ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʄʝʢʩʠʢʠ XVI  ï XVIII  ʚʚ., 

ʨʘʩʢʨʳʪʠʝ ʩʚʦʝʦʙʨʘʟʠʷʝ ʢʫʣʴʪʫʨʳ ʄʝʢʩʠʢʠ, ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʟʦʜʯʝ-

ʩʪʚʘ. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʩʪʘʪʴʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʪʠʧʦʣʦʛʠ-

ʯʝʩʢʠ-ʩʠʩʪʝʤʥʳʡ ʠ ʤʝʪʦʜ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʤʝʪʦʜʦʚ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʩʠ-

ʥʦʥʠʤʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ ʤʝʞʜʫ ʷʟʳʢʦʤ ʜʝʢʦʨʘ ʝʚʨʦʧʝʡʩʢʦʡ ʙʘʨʦʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʘʨ-

ʭʠʪʝʢʪʫʨʳ ʜʦʠʩʧʘʥʩʢʦʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʩʪʨʦʝʢ, ʩʦʟʜʘʥ-

ʥʳʭ ʚ ʵʪʦ ʚʨʝʤʷ ʠ ʵʩʪʠʧʠʪʝ ð ʦʜʠʥʦʤʫ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʙʘ-

ʨʦʢʢʦ. 

Abstract 

The article offers an overview of the history of the formation of a distinctive architectural 

style of Mexico's post-colonial and colonial period. The purpose of the article is to examine the 

influence of tradition on the architecture of the baroque Mexican XVI - XVIII centuries., The 

disclosure of svoeobraziyae culture of Mexico, and features Mexican architecture. When writ-

ing this article the comparative analysis of the methods used, and the system-typological 

method of interpretation. With the help of these methods has been identified synonymous af-

finity between the language of European Baroque architecture of decoration and architecture of 

the pre-Hispanic. Particular attention is paid to the characteristics of the buildings created at 

that time and estipite - one of the defining elements of the Mexican Baroque. 
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ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʤ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʪʨʘʜʠʮʠʡ ʙʘʨʦʢʢʦ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʄʝʢʩʠʢʠ XVI  ï XVIII  ʚʚ., ʨʘʩʢʨʳʪʴ ʩʚʦʝʦʙʨʘʟʠʝ ʢʫʣʴ-

ʪʫʨʳ ʄʝʢʩʠʢʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʟʦʜʯʝʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʠʟʫʯʠʪʴ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʄʝʢʩʠʢʝ ʚ ʢʦʣʦʥʠʘʣʴʥʳʡ ʧʝʨʠʦʜ; ʧʨʦʜʝʤʦʥ-

ʩʪʨʠʨʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʤʝʢʩʠʢʘʥʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪ-

ʥʳʭ ʧʦʩʪʨʦʝʢ (ʜʚʦʨʮʦʚ, ʨʝʟʠʜʝʥʮʠʡ ʧʨʘʚʠʪʝʣʝʡ, ʢʫʣʴʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʪ. ʜ.) ʠ ʧʦʢʘ-

ʟʘʪʴ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʙʘʨʦʢʢʦ ʠ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʟʦʜʯʝʩʪʚʘ XVII  ï XVIII  ʚʚ. 

ʆʩʪʘʥʦʚʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʘʭ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʜʝʪʘʣʷʭ. 

ʇʝʨʝʩʝʯʝʥʠʝ ʜʚʫʭ ʤʠʨʦʚ, ʜʚʫʭ ʢʫʣʴʪʫʨ ʠ ʮʠʚʠʣʠʟʘʮʠʡ ʠʤʝʣʘ ʨʘʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʂʦʣʦʥʠʟʘʮʠʶ ʥʝ ʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ 

ʧʫʩʪʴ ʜʘʞʝ ʪʘʢʠʭ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ʢʘʢ ʤʝʢʩʠʢʘʥʩʢʘʷ ʠ ʠʩʧʘʥʩʢʘʷ. ɺ ʮʝʣʦʤ ʞʝ ʧʦʩʣʝ ʦʪ-

ʢʨʳʪʠʷ ʅʦʚʦʛʦ ʉʚʝʪʘ ʨʘʟʚʠʪʠʝ ɽʚʨʦʧʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʣʦʩʴ. ʉʦʚʩʝʤ ʠʥʘʯʝ ʩʣʦʞʠ-

ʣʘʩʴ ʩʫʜʴʙʘ ʜʨʝʚʥʝʘʤʝʨʠʢʘʥʩʢʠʭ ʢʫʣʴʪʫʨ ʠ ʮʠʚʠʣʠʟʘʮʠʡ: ʨʘʟʚʠʪʠʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ 

ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʪʠʣʦʩʴ, ʘ ʤʥʦʛʠʝ ʚʦʦʙʱʝ ʠʩʯʝʟʣʠ ʩ ʣʠʮʘ ʟʝʤʣʠ.  



29 

ʋʞʝ ʚ ʥʘʯʘʣʝ ʢʦʣʦʥʠʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʄʝʢʩʠʢʝ ʩʪʘʣ ʩʢʣʘʜʳʚʘʪʴʩʷ ʩʚʦʡ ʚʘʨʠʘʥʪ 

ʝʚʨʦʧʝʡʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʩʦʙʝʥʥʦ ʩʚʦʝʦʙʨʘʟʥʦʡ ʙʳʣʘ ʢʫʣʴʪʦʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ çʠʥʜʝʡ-

ʩʢʠʭè ʦʙʣʘʩʪʝʡ. ʂʘʪʦʣʠʯʝʩʢʠʡ ʭʨʘʤ ʚ ʩʚʦʝʤ ʠʩʧʘʥʩʢʦʤ ʚʘʨʠʘʥʪʝ ʥʘ ʤʝʢʩʠʢʘʥʩʢʦʡ ʟʝʤʣʝ 

ʧʨʝʪʝʨʧʝʣ ʨʷʜ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʍʨʘʤʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʚ ʄʝʢʩʠʢʝ, ʫʭʦʜʠʣʠ ʜʦ-

ʚʦʣʴʥʦ ʜʘʣʝʢʦ ʦʪ ʩʚʦʝʛʦ ʧʨʦʦʙʨʘʟʘ ð ʠʩʧʘʥʩʢʦʛʦ ʭʨʘʤʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʝʩʪʥʳʝ 

ʟʦʜʯʠʝ ʥʝ ʧʦʥʠʤʘʣʠ ʧʨʠʥʮʠʧʘ ʛʦʪʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʚʦʜʦʚ: ʦʥʠ ʧʨʠʤʝʥʷʣʠ ʩʚʦʜ ʣʦʞ-

ʥʳʡ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʚʳʩʪʫʧʘʶʱʠʤʠ ʦʜʥʘ ʥʘʜ ʜʨʫʛʦʡ ʧʣʠʪʘʤʠ ʧʝʨʝʢʨʳʪʠʷ (ʘʥʘʣʦʛʠʯʥʳʡ 

ʣʦʞʥʳʡ ʩʚʦʜ ʤʳ ʚʩʪʨʝʯʘʝʤ ʚ ʢʨʠʪʦ-ʤʠʢʝʥʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ). ʈʝʙʨʘ ʥʝʨʚʶʨ ʙʳʣʠ ʚʩʝʛʦ 

ʣʠʰʴ ʠʤʠʪʘʮʠʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʜʝʢʦʨʦʤ.[1, c. 73] ʋʞʝ ʚ ʵʪʦʤ ʢʨʦʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ 

ʦʪʣʠʯʠʝ ʢʦʣʦʥʠʘʣʴʥʦʡ ʤʝʢʩʠʢʘʥʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʦʪ ʝʚʨʦʧʝʡʩʢʦʡ ð ʯʘʩʪʘʷ ʧʦʜʤʝʥʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʢʦʨʘʮʠʝʡ. 

ɺʩʷ ʠʩʪʦʨʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʄʝʢʩʠʢʠ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʜʦ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʦʪʤʝ-

ʯʝʥʘ ʪʷʛʦʪʝʥʠʝʤ ʢ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʩʢʘʟʘʣʦʩʴ ʚ ʨʝʰʝʥʠʠ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ. 

çʇʨʠ ʜʝʢʦʨʘʪʠʚʥʦʤ ʯʣʝʥʝʥʠʠ ʬʘʩʘʜ ʚʝʜʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʘʢ ʙʳ ʥʝʟʘʚʠʩʠʤʦʝ ʦʪ ʩʢʨʳ-

ʪʦʛʦ ʠʤ ʧʨʦʩʪʨʘʥʩʪʚʘè. ʕʪʘ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʧʦʣʠʭʨʦʤʠʠ, ʩʪʦʣʴ ʠʟʣʶʙʣʝʥ-

ʥʦʡ ʢʘʢ ʠʥʜʝʡʮʘʤʠ, ʪʘʢ ʠ ʠʩʧʘʥʮʘʤʠ, ʥʦ, ʧʦʞʘʣʫʡ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʜʝʢʦʨʝ, ʧʨʠʭʦʪʣʠʚʦ 

ʯʣʝʥʷʱʝʤ ʤʘʩʩʠʚʥʳʝ, ʩ ʨʝʜʢʠʤʠ ʦʢʥʘʤʠ ʧʣʦʩʢʦʩʪʠ ʩʪʝʥ.[2, c. 58] 

ʇʨʠʥʮʠʧʳ ʝʚʨʦʧʝʡʩʢʦʛʦ ʙʘʨʦʯʥʦʛʦ ʜʝʢʦʨʘ ʚʦʩʢʨʝʩʠʣʠ ʧʨʠʥʮʠʧʳ ʜʝʢʦʨʘ ʜʦʢʦʨʪʝ-

ʩʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ɺʨʷʜ ʣʠ ʧʨʘʚʦʤʝʨʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʪʝʨʤʠʥ çʙʘʨʦʢʢʦè ʧʨʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʝ ʦʪʜʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʥʝʝʚʨʦʧʝʡʩʢʠʭ ʢʫʣʴʪʫʨ, ʥʦ, ʧʦʞʘʣʫʡ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝ-

ʩʪʚʫʝʪ ʠʟʚʝʩʪʥʘʷ ʩʠʥʦʥʠʤʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ ʤʝʞʜʫ ʷʟʳʢʦʤ ʜʝʢʦʨʘ ʝʚʨʦʧʝʡʩʢʦʡ ʙʘʨʦʯʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʜʦʠʩʧʘʥʩʢʦʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʤʘʡʷʩʢʦʡ). ʕʪʘ ʙʣʠʟʦʩʪʴ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʩʪʦʣʴ ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ ʦʙʝʠʭ ʘʨʭʠʪʝʢʪʫʨ ʨʝʟʢʦʤ ʢʦʥʪʨʘʩʪʝ 

çʤʝʞʜʫ ʚʳʩʪʫʧʘʶʱʠʤʠ ʠ ʫʛʣʫʙʣʝʥʥʳʤʠ ʯʘʩʪʷʤʠ ʢʘʤʝʥʥʦʡ ʤʦʟʘʠʢʠè, ʩʦʟʜʘʶʱʝʤ ʠʛʨʫ 

ʩʚʝʪʦʪʝʥʠ. ʆʙʝ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʣʴʟʦʚʘʣʠʩʴ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʤʝʪʦʜʦʤ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʨʘʩ-

ʯʣʝʥʝʥʠʷ ʩʪʝʥʳ: ʥʘʢʣʘʜʳʚʘʥʠʝʤ ʨʝʣʴʝʬʘ ʥʘ ʝʝ ʧʣʦʩʢʦʩʪʴ. ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʤʝʪʦʜ, ʟʘ-

ʢʣʶʯʘʶʱʠʡʩʷ ʚʦ ʚʨʝʟʳʚʘʥʠʠ ʚ ʪʦʣʱʫ ʩʪʝʥʳ, çʦʪʥʠʤʘʥʠʠ ʫ ʥʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʷʜʘ 

ʩʣʦʝʚè, ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʘʨʘʙʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʷʨʢʦ ʧʨʦʷʚʠʣʩʷ ʚ ʤʫʜʝʭʘʨʝ. 

ɺ ʤʝʢʩʠʢʘʥʩʢʦʤ ʙʘʨʦʢʢʦ ʧʨʝʦʙʣʘʜʘʣ çʧʣʘʩʪʠʯʥʳʡè ʤʝʪʦʜ, ʥʦ ʠʥʦʛʜʘ ʟʦʜʯʠʝ ʩʦʚ-

ʤʝʱʘʣʠ ʦʙʘ. ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʦʙʦʨ ʚ ʉʘʢʘʪʝʢʘʩʝ (1734ð1752). 

ʆʥ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʢʩʠʢʘʥʩʢʠʭ ʭʨʘʤʦʚ, ʚʳʧʦʣʥʝʥ ʠʟ ʢʨʘʩʥʦʚʘʪʦʛʦ ʢʘʤʥʷ, ʯʪʦ ʩʘʤʦ 

ʧʦ ʩʝʙʝ ʩʦʟʜʘʝʪ ʜʝʢʦʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪ. ɿʘʧʘʜʥʳʡ, ʛʣʘʚʥʳʡ ʬʘʩʘʜ ʧʦʩʪʨʦʝʥ ʥʘ ʢʦʥʪʨʘʩʪʝ 

ʛʣʘʜʢʠʭ ʙʦʢʦʚʳʭ ʯʘʩʪʝʡ ʠ ʩʧʣʦʰʴ ʧʦʢʨʳʪʦʡ ʜʝʢʦʨʦʤ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ʇʦʩʣʝʜʥʷʷ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʚʳʩʪʫʧʘʝʪ ʚʧʝʨʝʜ: ʢʘʞʝʪʩʷ, ʦʥʘ ʩʦʟʜʘʥʘ ʦʪʜʝʣʴʥʦ ʠ ʧʨʠʩʪʘʚʣʝʥʘ ʢ ʛʣʘʜʢʦʡ 

ʩʪʝʥʝ. ʏʨʝʟʚʳʯʘʡʥʦ ʧʳʰʥʘʷ, ʥʘʩʳʱʝʥʥʘʷ ʢʘʤʝʥʥʘʷ ʨʝʟʴʙʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʩ ʥʝʚʝʨʦʷʪʥʳʤ 

ʤʘʩʪʝʨʩʪʚʦʤ, ʩʚʝʨʭʫ ʜʦʥʠʟʫ ʧʦʢʨʳʚʘʝʪ ʚʩʶ ʧʣʦʩʢʦʩʪʴ ʬʘʩʘʜʘ. ɸ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʜʝʪʘʣʠ 

ʙʦʛʘʪʦ ʜʝʢʦʨʠʨʦʚʘʥʳ. ʇʨʠʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʝʚʨʦʧʝʡʩʢʠʝ ʤʦʪʠʚʳ ð ʚʠʥʦʛʨʘʜʥʳʝ ʣʦʟʳ, 

ʣʠʩʪʴʷ ʘʢʘʥʪʘ ð ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʶʪʩʷ ʩ ʠʥʜʝʡʩʢʠʤʠ.[5, c. 87] ɺ ʦʬʦʨʤʣʝʥʠʠ ʬʘʩʘʜʘ ʩʦ-

ʙʦʨʘ ʚ ʉʘʢʘʪʝʢʘʩʝ ʟʦʜʯʠʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʤʝʥʪʳ ʨʘʟʣʠʯʥʳʭ ʩʪʠʣʝʡ: ʛʦʪʠʯʝʩʢʘʷ ʨʦʟʘ ʩʦ-

ʩʝʜʩʪʚʫʝʪ ʩ ʤʥʦʛʦʣʦʧʘʩʪʥʦʡ ʘʨʘʙʩʢʦʡ ʘʨʢʦʡ ʧʦʨʪʘʣʘ; ʩʪʘʪʠʯʥʘʷ ʢʨʫʛʣʘʷ ʩʢʫʣʴʧʪʫʨʘ, ʧʦ-

ʤʝʱʝʥʥʘʷ ʚ ʥʠʰʠ,ð ʩ ʦʙʠʣʴʥʳʤ ʨʝʟʥʳʤ ʦʨʥʘʤʝʥʪʦʤ, ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʪʠʪʝʣʴʥʳʤ. ʍʘʨʘʢ-

ʪʝʨʥʘʷ ʜʣʷ ʠʩʧʘʥʩʢʦʛʦ ʟʦʜʯʝʩʪʚʘ ʣʶʙʦʚʴ ʢ ʟʘʧʦʣʥʝʥʠʶ ʣʶʙʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʨʥʘʤʝʥʪʦʤ 

ʜʦʚʝʜʝʥʘ ʟʜʝʩʴ ʜʦ ʧʨʝʜʝʣʘ. ʆʨʥʘʤʝʥʪʦʤ ʧʦʢʨʳʪʳ ʢʘʢ ʩʘʤʠ ʢʦʣʦʥʥʳ, ʪʝʨʷʶʱʠʝ ʩʚʦʶ ʪʝʢ-

ʪʦʥʠʢʫ, ʪʘʢ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʥʠʤʠ. ʆʨʥʘʤʝʥʪʘʣʴʥʳʡ ʜʝʢʦʨ ʵʪʦʛʦ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʭʨʘʤʦʚ ʥʘʧʦʤʠʥʘʝʪ ʢʘʢ ʚʷʟʴ ʘʨʘʙʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʪʘʢ ʠ ʥʠʟʢʠʝ ʨʝʣʴʝʬʳ ʜʦʠʩʧʘʥ-

ʩʢʦʡ.[3, c. 65]  

ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʩʪʦʣʠʯʥʦʡ ʰʢʦʣʳ, ʜʦ ʵʪʦʛʦ ʥʘʠʙʦʣʝʝ ʩʪʨʦʛʦ ʩʣʝʜʦʚʘʚʰʝʡ ʟʘ ʦʙʨʘʟ-

ʮʘʤʠ ʟʦʜʯʝʩʪʚʘ ʤʝʪʨʦʧʦʣʠʠ, ʢ 30ð70-ʤ ʛʦʜʘʤ XVIII ʚ. ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʪʘʢʞʝ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʚʝʜʫʱʠʡ ʭʘʨʘʢʪʝʨ, ʚ ʵʪʦ ʚʨʝʤʷ çʦʨʜʝʨ ʫʪʨʘʯʠʚʘʝʪ ʚʩʷʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʢʘʥʦʥʠʯʝʩʢʠʤʠ 

ʬʦʨʤʘʤʠè. ʇʦʷʚʣʷʝʪʩʷ ʵʩʪʠʧʠʪʝ ð ʦʜʠʥ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʙʘ-

ʨʦʢʢʦ. ɺʦʟʥʠʢʰʠʡ ʚ ʀʩʧʘʥʠʠ ʚ ʢʦʥʮʝ XVII ʚ. (ʝʛʦ ʠʟʦʙʨʝʪʘʪʝʣʴ ʘʨʭʠʪʝʢʪʦʨ ʍʦʩʝ ʏʫʨʨʠ-

ʛʝʨʘ), ʛʜʝ ʦʥ ʧʨʠʤʝʥʷʣʩʷ ʚ ʤʝʣʢʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤʘʭ, ʵʩʪʠʧʠʪʝ ʧʨʦʯʥʦ ʚʦʰʝʣ ʚ 
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ʙʦʣʴʰʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʄʝʢʩʠʢʠ. ʕʩʪʠʧʠʪʝ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʥʠʟʘʥʥʳʭ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ ʦʪʜʝʣʴʥʳʭ, ʨʘʟʲʷʪʳʭ ʵʣʝʤʝʥʪʦʚ ʦʨʜʝʨʥʦʡ ʩʠʩʪʝʤʳ. ʉʭʝʤʘʪʠʯʥʦ ʝʛʦ ʤʦʞʥʦ ʦʧʠ-

ʩʘʪʴ ʪʘʢ: ʥʘ ʚʳʩʦʢʫʶ ʙʘʟʫ ʚʝʨʰʠʥʦʡ ʚʥʠʟ ʧʦʤʝʱʝʥʘ ʫʩʝʯʝʥʥʘʷ ʧʠʨʘʤʠʜʘ, ʥʘ ʥʝʡ ʧʦʢʦ-

ʠʪʩʷ ʢʫʙ, ʥʘ ʥʝʤ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ ʝʱʝ ʦʜʥʘ ʫʩʝʯʝʥʥʘʷ ʧʠʨʘʤʠʜʘ.[4, c. 269] ʆʜʥʦ ʠʟ ʧʝʨ-

ʚʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʦʬʦʨʤʣʝʥʠʠ ʬʘʩʘʜʘ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʵʩʪʠʧʠʪʝ,ð ʮʝʨʢʦʚʴ 

ʉʘʛʨʘʨʠʦ ʄʝʪʨʦʧʦʣʠʪʘʥʦ (1749ð1768, ʘʨʭʠʪʝʢʪʦʨ ʃʦʨʝʥʩʦ ʈʦʜʨʠʛʝʩ) ʚ ʛʦʨʦʜʝ ʄʝʭʠʢʦ. 

ʀʟ ʩʪʦʣʠʮʳ ʵʩʪʠʧʠʪʝ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʠ ʧʦ ʜʨʫʛʠʤ ʛʦʨʦʜʘʤ ʄʝʢʩʠʢʠ. ɺ 

ʪʝ ʞʝ ʛʦʜʳ ʚ ʇʫʵʙʣʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʮʝʨʢʦʚʴ ʉʘʥ ʌʨʘʥʩʠʩʢʦ (1743ð1767), ʚ ʢʦʪʦʨʦʡ 

ʵʩʪʠʧʠʪʝ ʧʨʠʤʝʥʝʥʦ ʚ ʦʬʦʨʤʣʝʥʠʠ ʟʘʧʘʜʥʦʛʦ ʬʘʩʘʜʘ. ʕʪʘ ʮʝʨʢʦʚʴ ʠʤʝʝʪ ʝʱʝ ʦʜʥʫ ʭʘ-

ʨʘʢʪʝʨʥʫʶ ʯʝʨʪʫ ʤʝʢʩʠʢʘʥʩʢʦʛʦ ʜʝʢʦʨʘ XVIII ʚ.ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʮʚʝʪʥʳʭ ʠʟʨʘʟ-

ʮʦʚ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʠʟʨʘʟʮʦʚʳʝ ʧʘʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʇʫʵʙʣʳ, ʛʜʝ ʦʥʠ ʩʦ-

ʭʨʘʥʷʶʪʩʷ ʚʧʣʦʪʴ ʜʦ 30-ʭ ʛʦʜʦʚ XIXʚ. 

ɺʩʷ ʛʨʘʞʜʘʥʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ XVIII ʚ. ʦʯʝʥʴ ʜʝʢʦʨʘʪʠʚʥʘ: ʚ ʥʝʡ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷ-

ʣʠʩʴ ʧʦʣʠʭʨʦʤʠʷ, ʣʝʧʥʦʡ ʠ ʨʝʟʥʦʡ ʜʝʢʦʨ. ʇʦʧʫʣʷʨʝʥ ʷʨʢʦ-ʢʨʘʩʥʳʡ ʧʠʛʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʣʷʣʩʷ ʠʟ ʤʝʣʘ ʠ ʤʝʩʪʥʦʡ ʛʣʠʥʳ. ɺ ʦʪʜʝʣʢʝ ʩʪʝʥ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʣʴʥʳʝ, 

ʞʠʚʳʝ ʦʪʪʝʥʢʠ ʨʦʟʦʚʦʛʦ ʠ ʦʨʘʥʞʝʚʦʛʦ. ʏʘʩʪʦ ʣʝʩʪʥʠʮʘ ʩʪʘʥʦʚʠʪʴʩʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʜʦ-

ʤʠʥʘʥʪʦʡ ʠʥʪʝʨʴʝʨʘ, ʥʘʧʦʤʠʥʘʷ ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʜʨʝʚʥʝʡ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʜʝʢʦ-

ʨʘʪʠʚʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʠʥʪʝʨʴʝʨʘ ʤʝʢʩʠʢʘʥʩʢʠʭ ʜʦʤʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʩʠʥʝʛʦ ʮʚʝʪʘ, ʚʢʣʶʯʘʷ ʫʣʴʪʨʘʤʘʨʠʥʦʚʳʡ ʠ ʣʘʟʫʨʥʳʡ, ʚʳʩʪʫʧʘʶʱʠʤʠ ʩʠʤʚʦʣʘʤʠ 

ʤʦʨʷ ʠ ʥʝʙʘ ʫ ʥʘʨʦʜʦʚ ʜʨʝʚʥʝʡ ɸʤʝʨʠʢʠ.[6, c. 157] ʊʠʧʠʯʥʳʝ ʜʣʷ ʄʝʢʩʠʢʠ ʩʦʯʝʪʘʥʠʷ 

ʮʚʝʪʦʚ (ʥʘʧʨʠʤʝʨ, ʨʦʟʦʚʦʛʦ ʠ ʦʨʘʥʞʝʚʦʛʦ ʠʣʠ ʦʨʘʥʞʝʚʦʛʦ ʠ ʛʦʣʫʙʦʛʦ ʠʣʠ ʟʝʣʝʥʥʦʛʦ) ʢʘ-

ʟʘʣʦʩʴ ʙʳ ʨʝʞʫʪ ʛʣʘʟ, ʥʦ ʮʚʝʪ ʟʜʝʩʴ ʩʣʫʞʠʪ ʘʨʭʠʪʝʢʪʫʨʝ, ʧʨʠʛʣʫʰʘʝʪ ʝʝ ʘʩʠʤʤʝʪʨʠʯ-

ʥʦʩʪʴ, ʨʘʩʰʠʨʷʝʪ ʠ ʩʞʠʤʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʫʩʠʣʠʚʘʝʪ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʘʢʮʝʥʪʳ.  

ʂ ʢʦʥʮʫ ʢʦʣʦʥʠʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʙʘʨʦʢʢʦ ʚ ʄʝʢʩʠʢʝ ʚʳʨʦʞʜʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʠ ʚʦʚʩʝ 

ʫʛʘʩʘʝʪ. ɽʛʦ ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʷʝʪ ʢʣʘʩʩʠʮʠʟʤ, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʤʝʢʩʠʢʘʥʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʟʘʚʦʝʚʘʥʠʷ ʄʝʢʩʠʢʦʡ ʧʦʣʠ-

ʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʀʩʧʘʥʠʠ. ʄʦʣʦʜʳʝ ʥʘʮʠʠ ʭʦʪʝʣʠ ʙʳʪʴ ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʤʠ-

ʨʦʚʦʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʤʝʯʪʘʣʠ ʧʨʠʦʙʱʠʪʴʩʷ ʢ ʧʝʨʝʜʦʚʦʡ ʝʚʨʦʧʝʡʩʢʦʡ ʢʫʣʴʪʫʨʝ, 

ʩ ʢʦʪʦʨʦʡ ʫ ʥʠʭ ʘʩʩʦʮʠʠʨʦʚʘʣʘʩʴ ʢʫʣʴʪʫʨʘ ʌʨʘʥʮʠʠ. ɺʝʩʴ XIX ʚ. ʚ ʄʝʢʩʠʢʝ ð ɻ ʪʦ ʩʪʨʝʤ-

ʣʝʥʠʝ ʚʧʠʪʘʪʴ ʚ ʩʝʙʷ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ɽʚʨʦʧʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʭʥʠʢʦ ï ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʪʝʥ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʘʣʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʠʭ ʧʦʣʥʦ-

ʪʝʣʦʛʦ ʢʠʨʧʠʯʘ, ʧʦʨʠʟʦʚʘʥʥʦʛʦ ʢʠʨʧʠʯʘ ʠ ʰʣʘʢʦʙʣʦʢʘ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʨʠʟʦʚʘʥʥʳʡ ʢʠʨʧʠʯ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʘʪʝ-

ʨʠʘʣʦʤ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʘʣʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʢʠʨʧʠʯʘ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ.  

Abstract 

In this article it was carried out the technician ï economic comparison of modern heat-

insulating materials of walls in case of a construction of low-rise buildings of their corpulent 

brick, porizovanny brick and slag stone. On the basis of the obtained data the conclusion was 

drawn that the porizovanny brick is the most effective material in case of a construction of low-

rise buildings, despite high cost. Use of this brick considerably reduces costs for heating that 

leads to energy saving. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʠʟʦʚʘʥʥʳʡ ʢʠʨʧʠʯ, ʧʦʣʥʦʪʝʣʳʡ ʢʠʨʧʠʯ, ʰʣʘʢʦʙʣʦʢ, ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. 

Keywords: porizovanny brick, corpulent brick, slag stone, construction, energy saving, 

heat conductivity. 

 

ɺ 21 ʚʝʢʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʜʘʣʴʥʝʡʰʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘʰʣʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʤʘʪʝʨʠʘʣʦʚ: ʢʝʨʘʤʠʯʝ-

ʩʢʠʡ ʢʠʨʧʠʯ, ʧʨʦʟʨʘʯʥʳʡ ʙʝʪʦʥ, ʧʝʥʦʙʝʪʦʥʥʳʝ ʙʣʦʢʠ, ʧʦʣʠʩʪʠʨʦʣʙʝʪʦʥ, ʜʝʨʝʚʦ, ʰʣʘ-

ʢʦʙʣʦʢ, ʛʘʟʦʙʝʪʦʥʥʳʝ ʙʣʦʢʠ, ʧʦʨʠʟʦʚʘʥʥʳʡ ʢʠʨʧʠʯ ʠ ʜʨʫʛʠʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʣʷ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʤʘʪʝʨʠʘʣʦʚ: ʧʦʣʥʦʪʝʣʳʡ ʢʠʨʧʠʯ, ʧʦʨʠʟʦʚʘʥ-

ʥʳʡ ʢʠʨʧʠʯ, ʰʣʘʢʦʙʣʦʢ ʠʟ ï ʟʘ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʕʪʘ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʚʳʙʦʨ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʨʘʚʥʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʠ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʮʝʥʢʝ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʞʠʣʦʛʦ ʦʙʲʝʢʪʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʠ ʨʘʩʯʝʪ ʟʘʪʨʘʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʘʣʦʵʪʘʞʥʦʛʦ 

ʜʦʤʘ ʧʣʦʱʘʜʴʶ 60 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʚ ʫʤʝʨʝʥʥʦʡ ʟʦʥʝ ʠʟ ʰʣʘʢʦʙʣʦʢʘ, ʧʦʣʥʦʪʝʣʦʛʦ ʠ 

ʧʦʨʠʟʦʚʘʥʥʦʛʦ ʢʠʨʧʠʯʘ.  
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ʇʦʣʥʦʪʝʣʳʡ ʢʠʨʧʠʯ ï ɻ ʪʦ ʠʟʜʝʣʠʝ, ʠʟʛʦʪʦʚʣʝʥʥʦʝ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʛʣʠʥʳ, ʚ 

ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʧʫʩʪʦʪʳ. ʀʟ ï ʟʘ ʩʚʦʝʡ ʧʣʦʪʥʦʩʪʠ ʧʦʣʥʦʪʝʣʳʡ ʢʠʨʧʠʯ ʤʦʞʝʪ ʚʳ-

ʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪ ʟʘ-

ʤʦʨʦʟʢʝ ʠ ʦʪʪʘʠʚʘʥʠʶ ʚ ʥʘʩʳʱʝʥʥʦʤ ʚʦʜʦʡ ʩʦʩʪʦʷʥʠʠ, ʧʨʠʯʝʤ ʝʛʦ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʦʩʪʘʶʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ.  

ʐʣʘʢʦʙʣʦʢ ï ʵʪʦ ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʠʨʧʠʯ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʶʪ ʚʠʙʨʦʧʨʝʩʩʦʚʘʥʠʝʤ ʚ 

ʬʦʨʤʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʰʣʘʢʦʙʝʪʦʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʥʘʧʦʣʥʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʰʣʘʢ. ʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʰʣʘʢʦʙʣʦʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʝʛʦ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

ʊʘʢʞʝ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʡ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ, ʣʝʛʦʢ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʟʚʫʢʦʠʟʦʣʷʮʠʝʡ. ʉʦʭʨʘʥʝʥʠʝ ʪʝʧʣʘ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʣʶʙʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʄʘʪʝʨʠʘʣ ʠʤʝʝʪ ʰʝ-

ʨʦʭʦʚʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʙʣʠʮʦʚʳʚʘʪʴ ʜʣʷ ʧʨʠʜʘʥʠʷ ʛʣʘʜʢʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ. ʄʘʪʝʨʠʘʣ ʥʫʞʜʘʝʪʩʷ ʚ ʙʝʨʝʞʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʧʦʛʨʫʟʢʝ, ʪʘʢ ʢʘʢ  

ʇʦʨʠʩʪʳʡ ʢʠʨʧʠʯ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ. ʆʥ ʠʤʝʝʪ ʥʝʙʦʣʴʰʫʶ ʤʘʩʩʫ (ʝʛʦ ʧʣʦʪʥʦʩʪʴ ʤʝʥʴʰʝ ʧʣʦʪʥʦʩʪʠ ʧʦʣʥʦʪʝʣʦʛʦ ʢʠʨ-

ʧʠʯʘ), ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ, ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʟʚʫ-

ʢʦʠʟʦʣʷʮʠʝʡ. ʇʦʨʠʟʦʚʘʥʥʳʡ ʢʠʨʧʠʯ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚ, ʧʦʵʪʦʤʫ ʪʨʝ-

ʙʫʝʪ ʥʠʟʢʦʛʦ ʨʘʩʭʦʜʘ ʨʘʩʪʚʦʨʘ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʦʜʥʦʩʣʦʡʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ 

ʩʪʝʥ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʪʝʧʣʝʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʘʣʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ[1]. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ 

ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʈʘʩʯʝʪ ʧʣʘʪʳ ʟʘ ʦʪʦʧʣʝʥʠʝ ʚʳʧʦʣʥʝʥ ʧʨʠ ʩʪʦʠʤʦʩʪʠ 1 ɻʢʘʣ 1170 

ʨʫʙʣʝʡ[3]. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʝʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1  

ʇʦʢʘʟʘʪʝʣʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʨʫʞʥʳʭ ʩʪʝʥ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ 

ʩʪʦʠʤʦʩʪʴ ʪʝʧ-

ʣʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ 

ʇʦʣʥʦʪʝʣʳʡ ʢʠʨ-

ʧʠʯ 
ʐʣʘʢʦʙʣʦʢ 

ʇʦʨʠʟʦʚʘʥ-

ʥʳʡ ʢʠʨʧʠʯ 
ʂʠʨʧʠʯ 

ʧʦʣʥʦʪʝ-

ʣʳʡ 

ʋʪʝʧʣʠ-

ʪʝʣʴ 

ʐʣʘ-

ʢʦʙʣʦʢ 

ʋʪʝʧʣʠ-

ʪʝʣʴ 

ʂʠʨʧʠʯ  

ʦʙʣʠʮʦʚʦʯ-

ʥʳʡ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦ-

ʩʪʠ, ɺʪ/(ʤȚ0ʉ) 
0,74 0,049 0,54 0,048 0,41 0,137 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ, 

ɺʪ/(ʤ2Ț0ʉ) 
0,644 0,48 0,257 

ɿʘʪʨʘʪʳ ʥʘ ʜʦ-

ʩʪʘʚʢʫ, ʚʦʟʚʝʜʝ-

ʥʠʝ ʠ ʫʪʝʧʣʝ-

ʥʠʝ, ʨʫʙʣʝʡ 

160720 200290 70370 

ʉʪʦʠʤʦʩʪʴ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʨʫʙ-

ʣʝʡ 
170820 220760 330980 

ʇʣʘʪʘ ʟʘ ʦʪʦʧ-

ʣʝʥʠʝ ʚ ʤʝʩʷʮ 

ʧʨʠ ʩʨʝʜʥʝʡ 

tʥ ʟʘ ʦʪʦʧʠʪʝʣʴ-

ʥʳʡ ʧʝʨʠʦʜ, 

ʨʫʙʣʝʡ 

7 460 5 340 3 190 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʫʶ ʪʘʙʣʠʮʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʪʦʛʦʚʘʷ ʩʫʤʤʘ ʜʣʷ 
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ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʝʥ ʠʟ ʧʦʨʠʟʦʚʘʥʥʦʛʦ ʢʠʨʧʠʯʘ ʩʦʩʪʘʚʠʣʘ 401350 ʪʳʩʷʯ ʨʫʙʣʝʡ, ʧʦʣʥʦʪʝ-

ʣʦʛʦ ʢʠʨʧʠʯʘ - 331540 ʪʳʩʷʯ ʨʫʙʣʝʡ, ʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʣʘʢʦʙʣʦʢʘ ï 421050 ʪʳʩʷʯ 

ʨʫʙʣʝʡ. ʇʦ ʨʘʩʯʝʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʨʠʟʦʚʘʥʥʦʛʦ ʢʠʨʧʠʯʘ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʦʙʦ-

ʛʨʝʚ ʟʜʘʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʝʛʦ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʩʨʘʚʥʠʚʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʪʨʦʠ-

ʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʩʪʝʥ, ʧʦʨʠʟʦʚʘʥʥʳʡ ʢʠʨʧʠʯ ʦʢʘʟʘʣʩʷ ʩʘʤʳʤ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʦʪʦʧʣʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ. ɺ ʜʦ-

ʧʦʣʥʝʥʠʠ ʢ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʨʠʟʦʚʘʥʥʦʛʦ ʢʠʨʧʠʯʘ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʠ ʜʦʩʪʘʚʢʫ ʤʘʪʝʨʠʘʣʦʚ. 
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ʉʀʅʊɽɿ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ ɼʃʗ ʅɽʃʀʅɽʁʅʓʍ ʆɹʒɽʂʊʆɺ ʉ 

ʇʈɸɺʓʄʀ ʉʆɹʉʊɺɽʅʅʓʄʀ ɿʅɸʏɽʅʀʗʄʀ ʄɸʊʈʀʎʓ ɺʓʍʆɼɸ 

ɽʣʩʫʢʦʚ ɺʣʘʜʠʤʠʨ ʉʝʨʛʝʝʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʃʘʯʠʥ ɺʷʯʝʩʣʘʚ ʀʚʘʥʦʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ) ʠʤʝʥʠ 

ʄ.ʀ. ʇʣʘʪʦʚʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʣʦʞʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʥʝʤʠʥʠʤʘʣʴʥʦ-ʬʘʟʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ 

ʥʝʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ. ɸʣʛʦʨʠʪʤ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʦʩʥʦʚʘʥ ʥʘ ʟʘʜʘʥʠʠ ʪʨʝʙʫʝ-

ʤʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ ʠ ʨʝʰʝʥʠʠ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʜʠʥʘʤʠʢʠ ʜʣʷ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʩʚʷʟʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ. 

ɸ ʘʣʛʦʨʠʪʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʥʘ ʫʩʣʦʚʥʳʡ ʤʠʥʠʤʫʤ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʰʠʙʢʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʥʘ ʤʦʜʫʣʴ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ 

ʯʘʩʪʦʪʥʦʛʦ ʤʥʦʛʦʯʣʝʥʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

Abstrakt  

Structural parametric control systems synthesis analytical method for nonminimal-phase 

functionally undetermined nonlinear objects. Itsô structural synthesis algorithm is based on set-

ting the desired equation of system movement and solving the reverse dynamics problem for 

http://komplat.ru/
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differentiating compensating feedback of control object. And algorithm of parametric synthesis 

is reduced to solving the integrated control error constrained minimum problem with con-

strained absolute of characteristic frequency polynomial of synthesized algorithmically linear-

ized system. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʥʝʣʠʥʝʡʥʦʩʪʴ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʤʘʪʨʠʮʘ 

ʚʳʭʦʜʘ, ʧʨʘʚʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʠʥʪʝʟ ʨʝʛʫʣʷʪʦʨʦʚ. 

Keywords: control object, nonlinearity, uncertainty, input matrix, right eigenvalues, reg-

ulator synthesis. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʝʡʥʳʤʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʥʝʤʠʥʠ-

ʤʘʣʴʥʦ-ʬʘʟʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʨʘʙʦʪʘʭ [1, 2] ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩʠʥ-

ʪʝʟʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʤʠʥʠʤʘʣʴʥʦ-ʬʘʟʦʚʳʤʠ ʦʙʲ-

ʝʢʪʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ [3] ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʨʦʙʘʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʣʠʥʝʡʥʳʤ ʦʙʲʝʢʪʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʚʦʟʤʫʱʝʥʠʝ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ ʦʪ ʚʝʢʪʦʨʦʚ ʩʦ-

ʩʪʦʷʥʠʷ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠʯʝʤ ʚʝʢʪʦʨ ʩʦʩʪʦ-

ʥ̫ʠʷ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʫʧʝʥ ʠʟʤʝʨʝʥʠʶ. 

ɺ ʨʘʙʦʪʘʭ [4-6] ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʤʠʥʠ-

ʤʘʣʴʥʦ-ʬʘʟʦʚʳʤʠ ʣʠʥʝʡʥʳʤʠ ʠ ʥʝʣʠʥʝʡʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩ ʠʟʤʝʨʷʝʤʳʤʠ ʩʢʘʣʷʨʥʳʤʠ 

ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ.  

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʘʜʘʧʪʠʚʥʦʛʦ ʠ ʨʦʙʘʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʳ ʢʘʢ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʝʝ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝ-

ʘʣʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʘʣʛʦʨʠʪʤ ʩʠʥ-

ʪʝʟʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʧʨʘ-

ʚʳʤʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʪʨʠʮʳ ʚʳʭʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤ ʩʦʩʪʦʷ-

ʥʠʝʤ ʨʘʚʥʦʚʝʩʠʷ. ɸʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʚʷʟʠ ʜʣʷ ʢʦʤ-

ʧʝʥʩʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʰʝʥʠʠ ʦʙʨʘʪʥʦʡ 

ʟʘʜʘʯʠ ʜʠʥʘʤʠʢʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʲʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ (ʆʋ) ʩ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʤ ʦʧʠʩʘʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

î
ý

î
ü

û

=

í
ì
ë

=j-
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= +

,             

;  ʧʨʠ  )(

;1,1    ʧʨʠ  1

Cx

x

y

nibu

nix
x i

i
#

 (1)
 

ʛʜʝ )( xj  - ʦʛʨʘʥʠʯʝʥʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʘʷ ʥʝʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ, ʧʨʠʯʝʤ ʩʢʦʨʦʩʪʴ ʝʝ 

ʠʟʤʝʥʝʥʠʷ ʪʦʞʝ ʦʛʨʘʥʠʯʝʥʘ, ʪ.ʝ. 

0)( j¢jx ; g¢µjµ Txx /)( ; (2) 

x ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ, x=[x1,é, xn]
T; u ï ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ; y ï ʚʳʭʦʜʥʘʷ 

ʚʝʣʠʯʠʥʘ; ʉ ï ʤʘʪʨʠʮʘ ʚʳʭʦʜʘ, C= [1, c1,é, cl], ʧʨʠʯʝʤ n > l Ó 1 ʠ ʥʝʢʦʪʦʨʳʝ ʢʦʵʬʬʠʮʠ-

ʝʥʪʳ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʪʨʠʮʳ C ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʴʰʝ ʥʫʣʷ; b ï ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʦʡ ʟʘʢʦʥ ʫʧʨʘʚʣʝʥʠʷ ),( gyuu= , ʯʪʦʙʳ ʜʚʠʞʝʥʠʝ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉɸʋ) ʩ ʦʙʲʝʢʪʦʤ (1) ʠ ʩʠʛʥʘʣʦʤ ʟʘʜʘʥʠʷ constg=  ʫʜʦ-

ʚʣʝʪʚʦʨʷʣʦ ʫʨʘʚʥʝʥʠʶ: 
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ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ, 



35 

gxp
n

i

i
i =ö
ö

÷

õ

æ
æ

ç

å
t+ä

=

1

1

1

, (3) 

ʛʜʝ ) ,1(  nii =t  ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ ʦʧʨʝʜʝʣʝʥʠʶ ʠʟ ʫʩʣʦʚʠʡ: 

0)0(  ,min)]()0([ 1

0

11 >-=ñ
¤

xdttxxI

; (4) 

1)( ²
w=jp

pA
, (5) 

ʛʜʝ A(p) ï ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʧʦʣʠʥʦʤ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʟʘʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʉɸʋ (3) 

ʦʧʨʝʜʝʣʷʝʪ ʪʨʝʙʫʝʤʳʡ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ n-ʡ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʦʷʥʠʷ: 
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n
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n
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, (6) 

ɽʩʣʠ ʧʦʜʩʪʘʚʠʪʴ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʥʦʡ nʊx#  ʚ ʫʨʘʚʥʝʥʠʝ ʆʋ (1), ʪʦ ʩʪʘʥʦ-

ʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʟʘʜʘʯʘ ï ɻ ʪʦ ʦʙʨʘʪʥʘʷ ʟʘʜʘʯʘ ʜʠʥʘʤʠʢʠ. ʈʝʰʠʪʴ 

ʝʝ ʤʦʞʥʦ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ, ʙʣʘʛʦʜʘʨʷ ʦʛʨʘʥʠʯʝʥʠʷʤ (2). ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʦʧʨʝʜʝʣʠʪʴ 

ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʦʮʝʥʢʫ ʬʫʥʢʮʠʠ )(xj , ʪʦ ʠʩʢʦʤʳʡ ʟʘʢʦʥ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

( )knT uxbu += - #1

, (7) 

ʛʜʝ [ ])(xj= kk uu  ï ʢʦʤʧʝʥʩʠʨʫʶʱʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʫʧʨʘʚʣʝʥʠʷ, ʷʚʣʷʶʱʘʷʩʷ 

ʬʫʥʢʮʠʝʡ ʦʪ ʬʫʥʢʮʠʠ )(xj . ʇʨʠʯʝʤ ʪʝʤʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʦʥʘ nTx#  ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʰʝ 

ʪʝʤʧʘ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ )(xj . 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʪʨʝʙʫʝʤʳʡ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ n-ʡ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʦʷʥʠʷ 

(6) ʧʦʣʫʯʝʥ. ʊʦʛʜʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʧʨʘʚʣʝʥʠʷ ku  

ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʢʦʤʧʝʥʩʠʨʫʶʱʫʶ ʩʚʷʟʴ ʧʦ ʩʠʛʥʘʣʫ ʨʘʩʩʦʛʣʘʩʦ-

ʚʘʥʠʷ ʤʝʞʜʫ ʨʝʘʣʴʥʦʡ (n-l)-ʡ ʧʨʦʠʟʚʦʜʥʦʡ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʆʋ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʩʠʛʥʘʣʦʤ (6). 

ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʆʋ ʩʪʘʥʦʚʠʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ n ʠʥʪʝʛʨʘʪʦʨʦʚ ʠ ʬʦʨʩʠʨʫʶʱʝʛʦ ʟʚʝʥʘ ʩ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ 

ä
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+=
l

i

i
i pcpC

1

1)( . ɼʣʷ ʩʠʥʪʝʟʘ ʉɸʋ ʩ ʪʘʢʠʤ ʆʋ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʡ ʘʣ-

ʛʦʨʠʪʤ. 

1. ʂ ʚʳʭʦʜʫ ʆʋ ʧʦʜʢʣʶʯʠʪʴ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʡ ʬʠʣʴʪʨ ʩ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢ-

ʮʠʝʡ 

)()1(
)(1

pBp

p
pW

n

n

+m
=

, (8) 

ʢ ʚʭʦʜʫ ʆʋ ï ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʨʝʛʫʣʷʪʦʨ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ 1/Űn ʯʝʨʝʟ 

ʧʝʨʚʳʡ ʩʫʤʤʘʪʦʨ, ʘ ʢ ʚʳʭʦʜʫ ʨʝʛʫʣʷʪʦʨʘ ï ʠʥʝʨʮʠʦʥʥʦ-ʬʦʨʩʠʨʫʶʱʠʡ ʬʠʣʴʪʨ ʩ ʧʝʨʝʜʘ-

ʪʦʯʥʦʡ ʬʫʥʢʮʠʝʡ 
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,
)()1(

)(
)(2

pBp

pC
pW

n+m
=

 (9) 

ʛʜʝ ɛ ï ʤʘʣʘʷ ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʝʛʦ ʬʠʣʴʪʨʘ, ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠʥʦʤʘ 
l

l pbpbpB +++= ...1)( 1  

ʷʚʣʷʶʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠ ʧʦʜʣʝʞʘʪ ʦʧʨʝʜʝʣʝʥʠʶ. 

2. ʉ ʧʦʤʦʱʴʶ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʬʠʣʴʪʨʦʚ (8), (9) ʠ ʚʪʦʨʦʛʦ ʩʫʤʤʘʪʦʨʘ, ʚʳʭʦʜ 

ʢʦʪʦʨʦʛʦ ʧʦʜʩʦʝʜʠʥʝʥ ʢʦ ʚʪʦʨʦʤʫ ʚʭʦʜʫ ʧʝʨʚʦʛʦ ʩʫʤʤʘʪʦʨʘ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʝʥʩʠʨʫ-

ʶʱʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʫʧʨʘʚʣʝʥʠʷ 

.
)()1()()1(

)( )(
1 y

pBp

p
x

pBp
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n

n
n
Tnk

+m
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+m
=

  (10) 

3. ʋʯʠʪʳʚʘʷ ʫʧʨʦʱʝʥʥʦʝ (ʧʨʠ ɛ=0) ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʣʠʥʦʤʘ 

B(p)+C(p) ʢʦʥʪʫʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ 

ʩʚʷʟʴʶ ʩ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʤ ʬʠʣʴʪʨʦʤ (9), ʦʧʨʝʜʝʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʣʠʥʦʤʘ B(p) 

ʠʟ ʫʩʣʦʚʠʷ ʪʨʝʙʫʝʤʦʡ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʢʘʟʘʥʥʦʛʦ ʢʦʥʪʫʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
4. ɿʘʧʠʩʘʪʴ ʜʣʷ ʦʙʲʝʢʪʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʩʚʷʟʴʶ ʩ ʩʠʛʥʘʣʦʤ 

(10), ʫʨʘʚʥʝʥʠʝ ʥʘʙʣʶʜʘʪʝʣʷ ʝʛʦ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ 

uy BxCKxAx +-+= )Ĕ(ĔĔ#
 (11) 

ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ ʧʦ ʞʝʣʘʝʤʦʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ ʢʦʨʥʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʣʠʥʦʤʘ ( )KCAI +-sdet , ʧʨʠʯʝʤ ɸ ï ʤʘʪʨʠʮʘ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʥʦʛʦ ʆʋ; C= [c1, c2,é, cl]; B = [0, 0, é, b]T; K  ï ʠʩʢʦʤʘʷ ʤʘʪʨʠʮʘ ʧʦʩʪʦʷʥʥʳʭ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʚ. 

5. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʨʘʞʝʥʠʷ (6) ʜʣʷ nTx#  ʠ ʦʮʝʥʦʢ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʩʬʦʨʤʠ-

ʨʦʚʘʪʴ ʪʨʝʙʫʝʤʳʡ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ n-ʡ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʦʷʥʠʷ: 
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nT xxgx#

. (12) 

6. ʅʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ (1), (7)-(12) ʥʘʡʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʧʦʣʠʥʦʤ ʩʠʥʪʝʟʠʨʦ-

ʚʘʥʥʦʡ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ  
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1 1 )1()(
n

i

i
i

n
n pppbpA

. (13) 

7. ʉ ʧʦʤʦʱʴʶ ʧʦʣʠʥʦʤʘ (13) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (4) ʠ (5) ʦʧʨʝʜʝʣʠʪʴ ʟʥʘ-

ʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʜʦ ʩʠʭ ʧʦʨ ʧʘʨʘʤʝʪʨʦʚ [7]: 
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 (14) 

ʇʨʠʤʝʨ ʩʠʥʪʝʟʘ. ʅʝ ʫʤʘʣʷʷ ʦʙʱʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʨʘʩʩʤʦʪʨʠʤ ʩʠʥ-

ʪʝʟ ʉɸʋ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝ-

ʤʦʡ ʫʨʘʚʥʝʥʠʡ 
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 (15) 

ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʦʡ ʟʘʢʦʥ ʫʧʨʘʚʣʝʥʠʷ ),( gyuu= , ʯʪʦʙʳ ʜʚʠʞʝʥʠʝ ʉɸʋ ʩ 
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ʦʙʲʝʢʪʦʤ (15) ʠ ʩʠʛʥʘʣʦʤ ʟʘʜʘʥʠʷ constg=  ʫʜʦʚʣʝʪʚʦʨʷʣʦ ʫʨʘʚʥʝʥʠʶ: 

( ) ( )gpypp 2,011 2
21 -=t+t+  

ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ, 

( ) gxpp =t+t+ 1
2

211
, (16) 

ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ Ű1 ʠ Ű2 ʧʦʜʣʝʞʘʪ ʦʧʨʝʜʝʣʝʥʠʶ ʠʟ ʫʩʣʦʚʠʡ (4) ʠ (5). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʨʘʚʥʝʥʠʷ (16) ʬʦʨʤʠ-

ʨʫʝʤ ʪʨʝʙʫʝʤʳʡ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʧʝʨʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʦʷʥʠʷ 

( ){ },1
1

11
2

1 xpg
p

x T t+-
t
=##

 (17) 

ʠʩʢʦʤʳʡ ʟʘʢʦʥ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʱʝʤ ʚʠʜʝ 

kT uxu += 1
##

, (18) 
ʠ ʢʦʤʧʝʥʩʠʨʫʶʱʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʫʧʨʘʚʣʝʥʠʷ 
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)1()1()1()1(
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 (19) 

ʛʜʝ ʧʦʣʘʛʘʝʤ ɛ=0,01. 

ɼʘʣʝʝ ʟʘʧʠʩʳʚʘʝʤ ʫʧʨʦʱʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʣʠʥʦʤʘ ʢʦʥ-

ʪʫʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʩʚʷʟʠ, ʧʨʠʨʘʚʥʠʚʘʝʤ ʝʛʦ ʞʝ-

ʣʘʝʤʦʤʫ ʧʦʣʠʥʦʤʫ 1+bp+1-0,2p=2+0,01p ʠ ʦʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ b=0,21. 

ɿʘʪʝʤ ʟʘʧʠʩʳʚʘʝʤ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʝ ʥʘʙʣʶʜʘ-

ʪʝʣʷ ʝʛʦ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ 
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 (20) 

ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʧʦʣʠʥʦʤ ʧʨʠʨʘʚʥʠʚʘʝʤ ʞʝʣʘʝʤʦʤʫ ʧʦʣʠʥʦʤʫ 
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ʇʨʠʨʘʚʥʠʚʘʷ ʚ ʧʦʣʫʯʝʥʥʦʤ ʫʨʘʚʥʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʩʪʝʧʝʥʷʭ 

ʦʧʝʨʘʪʦʨʘ s ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʦʪ ʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ, ʥʘʭʦʜʠʤ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʣʶʜʘ-

ʪʝʣʷ: k1=2200, k2=10000. 

ʅʘ ʦʩʥʦʚʝ (17) ʠ ʦʮʝʥʦʢ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʬʦʨʤʠʨʫʝʤ ʪʨʝʙʫʝʤʳʡ ʟʘʢʦʥ ʠʟʤʝ-

ʥʝʥʠʷ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʧʝʨʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʦʷʥʠʷ: 

{ }.ĔĔ
1

211
2

1 xxg
p

x T t--
t
=##

 (21) 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʨʘʚʥʝʥʠʡ (15), (18)-(21) ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʩʠʥ-

ʪʝʟʠʨʦʚʘʥʥʦʡ ʉɸʋ ʠ ʧʦ ʥʝʡ ʥʘʡʪʠ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʧʦʣʠʥʦʤ 

.1 )1()( 1
2

21 +t+t+= pppbpA  

ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʦʣʠʥʦʤʘ ʠ ʫʩʣʦʚʠʡ (4) ʠ (5) ʦʧʨʝʜʝʣʷʝʤ ʥʝʠʟʚʝʩʪʥʳʝ ʜʦ ʩʠʭ ʧʦʨ 

ʧʘʨʘʤʝʪʨʳ: Ű1=0,2 ʠ Ű2=0,01. 



38 

 
ʈʠʩ. 1. ʇʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʉɸʋ ʥʘ ʇʂ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ Sim-

ulink ʧʦʣʫʯʝʥʳ ʝʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʦʷʥʠʷ x1(t) ʠ ʚʳʭʦʜʥʦʡ ʚʝ-

ʣʠʯʠʥʝ y(t) (ʨʠʩ. 1) ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʩʪʫʧʝʥʯʘʪʦʛʦ ʩʠʛʥʘʣʘ ʟʘʜʘʥʠʷ ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠ-

ʷʤʠ: x1(0)=0,4 ʠ x2(0)=0,1. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʣʦ-

ʞʝʥʥʳʤ ʤʝʪʦʜʦʤ ʉɸʋ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʧʨʘ-

ʚʳʤʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʘʪʨʠʮʳ ʚʳʭʦʜʘ ʠʤʝʶʪ ʪʨʝʙʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʧʝʨʝʭʦʜʥʳʭ ʠ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʧʨʦʮʝʩʩʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʨʘʥʪ ˉ 16-08-00572. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʠʤ ɼ.ʇ. ʉʠʥʪʝʟ ʥʝʤʠʥʠʤʘʣʴʥʦ-ʬʘʟʦʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩ ʟʘʜʘʥʥʳʤ ʚʨʝʤʝ-

ʥʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ // ʄʝʭʘʪʨʦʥʠʢʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ.ï 2010. ï ˉ 4. ï ʉ. 5-10. 

2. ɻʘʡʜʫʢ ɸ.ʈ. ʊʝʦʨʠʷ ʠ ʤʝʪʦʜʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ.ï ʄ.: ʌʀɿʄɸʊʃʀʊ.ï 2012.ï 360 ʩ. 

3. ɻʨʝʙʝʥʱʠʢʦʚ ɼ.ɽ., ʇʘʨʰʝʚʘ ɸ.ʀ., ʎʳʢʫʥʦʚ ɸ.ʄ. ɸʣʛʦʨʠʪʤ ʨʦʙʘʩʪʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʜʣʷ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʥʝʤʠʥʠʤʘʣʴʥʦ-ʬʘʟʦʚʳʭ ʦʙʲʝʢʪʦʚ //ɺʝʩʪʥʠʢ  

ɸɻʊʋ. ʉʝʨʠʷ: ʋʧʨʘʚʣʝʥʠʝ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ.ï 2010. ï  

ˉ 1.ï ʉ. 89-94. 

4. ɸʥʜʨʠʝʚʩʢʠʡ ɹ.ʈ., ʌʨʘʜʢʦʚ ɸ.ʃ. ʀʟʙʨʘʥʥʳʝ ʛʣʘʚʳ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʨʠʤʝʨʘʤʠ ʥʘ ʷʟʳʢʝ MATLAB .ï ʉʇʙ.: ʅʘʫʢʘ.ï 1999.ï 467 ʩ. 

5. ʌʫʨʪʘʪ ʀ.ɹ. ɸʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʝʤʠʥʠʤʘʣʴʥʦ-ʬʘʟʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ // ʇʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 2013. ˉ 1.ï ʉ.19-25. 

6. ʌʫʨʪʘʪ ʀ.ɹ. ɸʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʝʤʠʥʠʤʘʣʴʥʦ-ʬʘʟʦʚʳʤʠ ʥʝʣʠʥʝʡʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ // ʀʟʚ. ʚʫʟʦʚ. ʇʨʠʙʦʨʦʩʪʨʦʝʥʠʝ. 2013. ˉ 3. ʉ. 30- 37. 

7. ɽʣʩʫʢʦʚ ɺ.ʉ., ʃʘʯʠʥ ɺ.ʀ., ʃʠʧʢʠʥ ʉ.ʄ. ʉʠʥʪʝʟ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʛʨʘʥʠ-

ʯʝʥʥʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʨʷʜʢʦʤ 

ʧʦ ʚʳʭʦʜʫ // ʀʟʚ. ʚʫʟʦʚ. ʕʣʝʢʪʨʦʤʝʭʘʥʠʢʘ.ï 2014.ï ˉ 1.ï  

ʉ. 88-90. 
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ʇʈʆʌʉʊɸʅɼɸʈʊɸʍ 

ʍʠʩʘʤʫʪʜʠʥʦʚ ʈʘʚʠʣʴ ʄʠʨʛʘʣʠʤʦʚʠʯ  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʌʝʜʝʨʘʣʴʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʇʦʨʪʥʦʚ ʉʝʨʛʝʡ ʄʠʨʛʘʣʠʤʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʌʝʜʝʨʘʣʴʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ, 
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 ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ PVD-ʧʦʢʨʳʪʠʡ, ʪʘʢ 

ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʤʝʪʘʣʣʦ-

ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʲʷʚʣʷʝʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʢʦʤʧʝʪʝʥʮʠʷʤ ʨʘʙʦʪʥʠʢʘ. 

ʅʘ ʧʨʠʤʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ çʊʝʭʥʦʣʦʛ ʧʦ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ PVD-

ʧʦʢʨʳʪʠʷʤè ʨʘʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨ-

ʪʦʚ. 

Abstract 

The article is devoted to the development of high professional standards to maintain a 

high professional level of employees in enterprises that use high-tech equipment. The necessity 

of the development of professional standards in the field of nanostructured PVD coatings, as 

the use of nanotechnology in modern technological metalworking processes imposes new re-

quirements on qualification and competence of employees. For example, the professional stand-

ard "technologies for nanostructured PVD-coated" disclosed the main features of the develop-

ment of professional standards. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ PVD-

ʧʦʢʨʳʪʠʷ, ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠʥʞʠʥʠʨʠʥʛ. 

 Keywords: professional standards, nanostructured PVD-coated, automotive, engineer-

ing 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ ʨʘʟʨʘʙʦʪʢʠ, ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʦʪ 22.01.2013 ˉ 23[1], ʨʘʟʨʘʙʦʪʘʥʦ ʙʦʣʝʝ 30 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. ʂ ʪʘʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʦʪʥʦʩʷʪʩʷ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ PVD-ʧʦʢʨʳʪʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʠ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʟʥʘ-

ʯʠʤʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 
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ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢʘʜʨʦʚ. ʐʠʨʦʢʦʝ ʚʥʝʜ-

ʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʦʪ ʨʘʙʦʪʥʠʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʙʥʦʚʣʝ-

ʥʠʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ (ʢʦʤʧʝʪʝʥʮʠʡ) ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ[2]. 

ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜ-

ʧʨʠʷʪʠʷʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʩʪʨʦʠʪʴ ʩʚʦʶ ʢʘʜʨʦʚʫʶ ʧʦʣʠʪʠʢʫ, ʘ ɺʋɿʘʤ ï ʩʦʟʜʘʚʘʪʴ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩ ʫʯʝʪʦʤ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʟʘʧʨʦʩʘ ʨʳʥʢʘ ʪʨʫʜʘ[3]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʥʳʭ PVD-ʧʦʢʨʳʪʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʟʘʜʘʯʝʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʢʨʳʪʠʡ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʳʧʫʩʢʘʶʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʤʠ ʩ ʮʝ-

ʣʴʶ ʩʦʟʜʘʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʳ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠʟʥʦʩʘ ʟʘ ʩʯʝʪ ʢʦʤʙʠʥʘʮʠʠ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʩʚʦʝʡ ʩʣʦʠ-

ʩʪʦʡ ʩʪʨʫʢʪʫʨʳ [4]. 

ʅʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ PVD-ʧʦʢʨʳʪʠʷ ʧʦ ʜʘʥʥʳʤ ʘʚʪʦʨʦʚ [5, 12] ʥʘʭʦʜʷʪ ʩʚʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ, ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ, ʘʚʠʘʮʠʦʥʥʦʡ, ʤʝʪʘʣʣʦʙʨʘ-

ʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʷʭ, ʚ ʦʙʨʘʙʦʪʢʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʤʘʰʠʥʦʩʪʨʦ-

ʝʥʠʠ ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢ ʥʘ ʇɸʆ çʂɸʄɸɿè ʟʘ 2015 

ʛʦʜ ʥʘʥʝʩʝʥʳ ʧʦʢʨʳʪʠʷ ʥʘ ʙʦʣʝʝ 30 000 ʝʜʠʥʠʮʘʭ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʘʚʪʦʤʦ-

ʙʠʣʷ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʇʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʩʪʘʥʜʘʨʪʘ çɽʚʨʦ-4è ʚ 2014 ʛʦʜʫ 

ʇɸʆ çʂɸʄɸɿè ʟʘʢʫʧʠʣ ʢʦʤʧʣʝʢʩʥʫʶ ʣʠʥʠʶ ʥʘʥʝʩʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʧʦʢʨʳʪʠʡ 

ʬ.Eifeler (ɻʝʨʤʘʥʠʷ). ʂʦʤʧʣʝʢʩʥʘʷ ʣʠʥʠʷ, ʚʤʝʩʪʝ ʩ ʥʦʚʝʡʰʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʩʘʞʜʝʥʠʷ ʧʦʢʨʳʪʠʡ, ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʩʪʘʣʠ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʤʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʦʢʨʳʪʠʷʤʠ, ʢʘʢ 

ʩʪʘʥʜʘʨʪʥʳʤʠ TiN, TiCN, CrN, CrCN, ZrN, ʪʘʢ ʠ ʤʥʦʛʦʩʣʦʡʥʳʤʠ ʥʘ ʦʩʥʦʚʝ TiAlN, 

TiAlCN, ʠ ʥʘʥʦʧʦʢʨʳʪʠʷʤʠ ʩʣʝʜʫʶʱʠʭ ʟʘʷʚʣʝʥʥʳʭ ʪʦʨʛʦʚʳʭ ʟʥʘʢʦʚ EXXRALÈ plus, 

EXXRALÈ HP, SISTRAL, VARIANTA SUPRAL È, VARIANTIC.  

ʇʨʠʤʝʥʝʥʠʝ ʥʘʥʦʩʪʨʫʢʪʫʠʨʦʚʘʥʥʳʭ PVD ïʧʦʢʨʳʪʠʡ ʜʣʷ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʨʘʩʪʝʪ ʛʦʜ ʦʪ ʛʦʜʘ [6,7]. ʆʜʥʘʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʨʦʠʟʦʰʝʣ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʨʠ-

ʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪʦʚ ʘʚʪʦʤʦʙʠʣʷ (ʨʠʩ. 1). 

 
ʘ)        ʙ) 

ʈʠʩ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ PVD-ʧʦʢʨʳʪʠʡ ʧʦ ʩʝʛʤʝʥʪʘʤ ʨʳʥʢʘ 2005/2015ʛʛ. 

 

ɺʥʝʜʨʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʥʘʥʝʩʝʥʠʷ 

ʥʘʥʦʩʪʨʫʢʪʫʠʨʦʚʘʥʥʳʭ PVD ïʧʦʢʨʳʪʠʡ ʧʨʝʜʲʷʚʣʷʝʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ ʠ ʢʦʤʧʝʪʝʥʮʠʷʤ ʨʘʙʦʪʥʠʢʘ [8].  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ: 

- ʧʨʘʚʠʣʘʤʠ ʨʘʟʨʘʙʦʪʢʠ, ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨ-

ʪʦʚ[1]; 

- ʤʘʢʝʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ[9]; 
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- ʫʨʦʚʥʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʮʝʣʷʭ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨ-

ʪʦʚ[10]; 

- ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥ-

ʜʘʨʪʘ[11]. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʨʦ-

ʬʝʩʩʠʷʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʠ ʚʥʝʜʨʝʥʠʷ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢ ʞʝ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʠʟ-

ʜʝʣʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ[12] . 

ʉʦʚʤʝʩʪʥʦ ʩ çʌʦʥʜʦʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʛʨʫʧʧʘ 

ʈʆʉʅɸʅʆ) ʇɸʆ çʂɸʄɸɿè ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʦ-

ʟʜʘʥʠʠ ʩʣʝʜʫʶʱʠʭ ʯʝʪʳʨʝʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ: 

1. ʊʝʭʥʦʣʦʛ ʧʦ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ PVD-ʧʦʢʨʳʪʠʷʤ. 

2. ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʠʩʧʳʪʘʥʠʷʤ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ PVD-

ʧʦʢʨʳʪʠʡ. 

3. ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ PVD ï ʧʦ-

ʢʨʳʪʠʡ. 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ PVD ï ʧʦʢʨʳʪʠʡ. 

ʅʘ ʧʨʠʤʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ çʊʝʭʥʦʣʦʛ ʧʦ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ 

PVD-ʧʦʢʨʳʪʠʷʤè ʨʘʩʩʤʦʪʨʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʨʘ-

ʙʦʪʥʠʢʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ 

ʩʪʘʥʜʘʨʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ʘ) ʦʩʥʦʚʥʫʶ ʮʝʣʴ ʚʠʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘʥʝʩʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʤʝʪʘʣʣʳ ʠ 

ʢʦʥʪʨʦʣʴ ʝʝ ʚʳʧʦʣʥʝʥʠʷ. 

ʙ) ɻʨʫʧʧʳ ʟʘʥʷʪʠʡ ï ʢʦʜʳ ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʟʘʥʷʪʠʡ: 1321, 2141, 

2145, 3122. 

ʚ) ʆʪʥʝʩʝʥʠʝ ʢ ʚʠʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʠ ʥʘʥʝ-

ʩʝʥʠʝ ʧʦʢʨʳʪʠʡ ʥʘ ʤʝʪʘʣʣʳ. 

ʛ) ʆʧʠʩʘʥʠʝ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1. 

 ʆʧʠʩʘʥʠʝ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ 

ʆʙʦʙʱʝʥʥʳʝ ʪʨʫʜʦʚʳʝ ʬʫʥʢʮʠʠ ʊʨʫʜʦʚʳʝ ʬʫʥʢʮʠʠ 

ʢʦʜ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʫʨʦʚʝʥʴ 

ʢʚʘʣʠ-

ʬʠʢʘ-

ʮʠʠ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʜ 

ʫʨʦʚʝʥʴ 

(ʧʦʜʫʨʦ-

ʚʝʥʴ) 

ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ 

ɸ 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʥʘʥʝʩʝʥʠʷ ʥʘʥʦ-

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʳʭ PVD ʧʦʢʨʳ-

ʪʠʡ 

6 

ʇʦʜʙʦʨ ʨʝʮʝʧʪʫʨʳ ʧʦʜ 

ʢʦʥʢʨʝʪʥʳʡ ʚʠʜ ʦʙʲʝʢʪʘ 
ɸ/01.6 

6 

ʈʘʩʯʝʪ ʥʦʨʤ ʨʘʩʭʦʜʘ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦ-

ʮʝʩʩʘ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳ-

ʪʠʷ 

ɸ/02.6 

ʇʨʦʨʘʙʦʪʢʘ ʟʘʢʘʟʦʚ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʚʳʧʦʣ-

ʥʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʥʘʥʝʩʝ-

ʥʠʶ PVD ʧʦʢʨʳʪʠʡ 

ɸ/03.6 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʙʨʘʢʘ ʠ ɸ/04.6 
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ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ ʥʠʟʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʩ PVD ʧʦʢʨʳʪʠ-

ʷʤʠ 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʥʝ-

ʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʚʷʟʠ 

ʩ ʢʦʨʨʝʢʮʠʝʡ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝ-

ʥʠʷ PVD ʧʦʢʨʳʪʠʷ 

ɸ/05.6 

ʈʘʩʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʥʘʥʝʩʝʥʠʷ 

PVD ʧʦʢʨʳʪʠʡ 

ɸ/06.6 

ɺ 

ʂʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝ-

ʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝ-

ʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʥʳʭ PVD 

ʧʦʢʨʳʪʠʡ 

7 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʢʮʠʡ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʢʘʯʝʩʪʚʘ ʥʘʥʦʩʠʤʦʛʦ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ 

PVD ʧʦʢʨʳʪʠʷ 

ɺ/01.7 

 

7 

ʂʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʮʠ-

ʧʣʠʥʳ ʧʦʜʛʦʪʦʚʢʠ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʷ 

ɺ/02.7 

ʉʦʩʪʘʚʣʝʥʠʝ ʛʦʜʦʚʳʭ ʟʘ-

ʷʚʦʢ ʥʘ ʤʘʪʝʨʠʘʣʳ, ʢʦʤ-

ʧʣʝʢʪʫʶʱʠʝ, ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ 

ɺ/03.7 

ʉʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʠʟʛʦʪʦʚ-

ʣʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ 

ʦʩʥʘʩʪʢʠ 

ɺ/04.7 

 

ʇʨʦʚʝʜʝʥʠʝ ʠʥʩʪʨʫʢʪʘ-

ʞʝʡ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ 

ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʙʫʯʝʥʠʷ ʥʘ ʨʘʙʦʯʝʤ ʤʝ-

ʩʪʝ 

ɺ/05.7 

 

ʂʦʥʪʨʦʣʴ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʷ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʫʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦ-

ʚʝʨʢʫ 

ɺ/06.7 

 

ʆʬʦʨʤʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʧʨʦʮʝʩʩʘ ʥʘʥʝʩʝʥʠʷ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

PVD ʧʦʢʨʳʪʠʡ 

ɺ/07.7 

 

ʜ) ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʦʙʱʝʥʥʳʭ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʶʱʫʶ ʚʦʟʤʦʞʥʳʝ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʜʦʣʞʥʦʩʪʝʡ, ʧʨʦʬʝʩʩʠʡ; ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʧʳʪʫ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ; ʦʙʨʘ-

ʟʦʚʘʥʠʶ ʠ ʦʙʫʯʝʥʠʶ; ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ ʜʦʧʫʩʢʘ ʢ ʨʘʙʦʪʝ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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ʝ) ʆʧʠʩʘʥʠʝ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ ï ʥʘ ʧʨʠʤʝʨʝ ʪʨʫʜʦʚʦʡ ʬʫʥʢʮʠʠ çʇʨʦʨʘʙʦʪʢʘ ʟʘ-

ʢʘʟʦʚ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʧʦ ʥʘʥʝʩʝʥʠʶ PVD ʧʦʢʨʳʪʠʡè (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2.  

ʊʨʫʜʦʚʘʷ ʬʫʥʢʮʠʷ çʇʨʦʨʘʙʦʪʢʘ ʟʘʢʘʟʦʚ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ 

ʧʦ ʥʘʥʝʩʝʥʠʶ PVD ʧʦʢʨʳʪʠʡè 

ʊʨʫʜʦʚʳʝ 

ʜʝʡʩʪʚʠʷ 

ɸʥʘʣʠʟ ʯʝʨʪʝʞʝʡ ʦʙʲʝʢʪʦʚ (ʟʘʛʦʪʦʚʦʢ) ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ 

ɸʥʘʣʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʦʩʥʘʩʪʢʠ ʜʣʷ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʩʢʠʟʘ ʩʧʝʮʠʘʣʴʥʦʡ ʦʩʥʘʩʪʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʥʘʩʪʢʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʥʦʨʤ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʦʩʥʘʩʪʢʠ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʙʲʝʢʪʦʚ 

(ʟʘʛʦʪʦʚʦʢ) 

ʇʦʜʛʦʪʦʚʢʘ ʠ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ 

ʅʝʦʙʭʦʜʠ-

ʤʳʝ ʫʤʝʥʠʷ 

ʇʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʘ (ʟʘʛʦʪʦʚʢʠ) ʩ ʧʦʤʦʱʴʶ ʩʠ-

ʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ 

ʇʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪ ʧʦ ʩʥʠʞʝʥʠʶ ʪʨʫʜʦʝʤʢʦʩʪʠ, ʦʙʱʝʡ ʤʘʪʝʨʠʘʣʦʝʤʢʦ-

ʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ - ʨʘʩʭʦʜʘ ʤʝʪʘʣʣʘ ʠ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʘʥʝʩʝʥʠʷ PVD 

ʧʦʢʨʳʪʠʡ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʩʨʝʜʩʪʚ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʧʣʘʥʦʤʝʨ-

ʥʦʤ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʅʝʦʙʭʦʜʠ-

ʤʳʝ ʟʥʘʥʠʷ 

ɺʠʜ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ, ʩʪʝʧʝʥʴ ʝʛʦ ʥʦʚʠʟʥʳ ʠ ʩʣʦʞʥʦʩʪʠ, ʧʝʨʩʧʝʢʪʠʚ-

ʥʦʩʪʴ, ʦʙʲʝʤ ʚʳʧʫʩʢʘ, ʫʩʣʦʚʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ  

ʇʝʨʝʜʦʚʦʡ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠʟʜʝʣʠʡ 

ʩ PVD ʧʦʢʨʳʪʠʷʤʠ  

ʅʦʚʳʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʦʮʝʩʩʳ ʥʘʥʝʩʝʥʠʷ PVD 

ʧʦʢʨʳʪʠʡ 

ɺʠʜʳ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ; ʬʘʢʪʦʨʳ ʠ ʩʧʦʩʦʙʳ 

ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ  

ɼʨʫʛʠʝ ʭʘ-

ʨʘʢʪʝʨʠ-

ʩʪʠʢʠ 

- 

 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʧʦ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ 

PVD-ʧʦʢʨʳʪʠʷʤ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʬʫʥʢʮʠʠ, ʨʘʙʦʪʳ, ʧʨʦʜʫʢʪʳ, ʪʝʭʥʦʣʦʛʠʠ, ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʢʘʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʫʤʝʥʠʷʤʠ ʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʨʘʙʦʪʥʠʢʘʤ, ʘ ʜʣʷ 

ʥʘʯʠʥʘʶʱʠʭ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʧʦʢʘʟʘʪʴ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʦʩʚʦʠʪʴ, ʯʪʦʙʳ ʩʜʘʪʴ ʢʚʘ-

ʣʠʬʠʢʘʮʠʦʥʥʳʡ ʵʢʟʘʤʝʥ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1.ɺʥʝʜʨʝʥʠʝ ʚʳʩʦʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʢ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʘ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ ʦʙʫʩʣʦʚʣʝʥʦ: ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ ʧʦʜʜʝʨʞʘʥʠʝʤ ʚʳʩʦʢʦʛʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʨʘʙʦʪʥʠʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ, ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʨʘʙʦʯʝʡ ʩʠʣʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
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ʧʦʜʛʦʪʦʚʢʝ; ʵʬʬʝʢʪʠʚʥʳʤ, ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʦʜʙʦʨʦʤ ʢʘʜʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʥʠʢʦʚ; ʧʨʦʚʝʜʝʥʠʝʤ ʦʮʝʥʢʠ ʠ ʘʪʪʝʩʪʘʮʠʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ; ʨʘʟʚʠʪʠʝʤ ʤʦʙʠʣʴʥʦʩʪʠ ʨʘʙʦʯʠʭ ʢʘʜʨʦʚ ʠ ʜʨ. 

2.ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥ-

ʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ, ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʧʦʜʙʦʨʘ ʢʘʜʨʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʤ ʢʘʜʨʦʚʳʤ ʩʦʩʪʘʚʦʤ (ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʚ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ ʠ ʪ.ʜ.). ɼʣʷ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ PVD-

ʧʦʢʨʳʪʠʷʤ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ, ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠ ʘʢʢʨʝʜʠʪʘʮʠʠ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ ʠ ʧʨʠʙʣʠʟʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʬʝʨʳ ʪʨʫʜʘ. 

3.ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʚʝʜʫʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ɺʋɿʘʤʠ 

ʈʌ, ʟʘʥʷʪʳʤʠ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ PVD-ʧʦʢʨʳʪʠʡ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʫʙʣʠʯʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ. 
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ʈʓʅʆʂ ɸɺʊʆʄʆɹʀʃʔʅʓʍ ʉʊʈɸʍʆɺʓʍ ʋʉʃʋɻ ʊʋʃʔʉʂʆʁ ʆɹʃɸʉʊʀ 

ʂʫʯʝʨʝʥʢʦ ʅ.ɺ. 

ʄʘʛʠʩʪʨʘʥʪ ʧʝʨʚʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʢʘʬʝʜʨʳ çɸʚʪʦʤʦʙʠʣʠ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʝ  

ʭʦʟʷʡʩʪʚʦè, ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʫʣʘ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʢʘʢ ʩʪʘʛʥʘʮʠʷ[1]. ʋʧʘʜʢʦʤ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ 

ʥʘʟʳʚʘʪʴ ʥʝ ʩʪʦʠʪ, ʧʦʩʢʦʣʴʢʫ ʝʞʝʤʝʩʷʯʥʳʡ ʧʨʠʨʦʩʪ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ ʩʦʨʘʟʤʝʨʝʥ ʩ 

ʫʨʦʚʥʝʤ ʠʥʬʣʷʮʠʠ. ʊʘʢ, ʩ ʢʦʥʮʘ 2013 ʛ. ʥʘ 8-9 % ʧʦʣʫʯʝʥ ʧʨʠʨʦʩʪ ʚ ʩʪʨʘʭʦʚʳʭ ʧʨʝʤʠʡ. 

ʆʜʥʘʢʦ ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ 2014 ʛʦʜʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʨʦʩʪʘ ʚʟʥʦʩʳ ʚʥʦʚʴ ʚʳʨʦʩʣʠ ʣʠʰʴ ʥʘ 8,4%, ʘ ʠʥʬʣʷʮʠʷ ʧʨʠʨʘʚʥʝʥʘ ʢ 7,8%. ʆʙ-

ʱʝʝ ʟʥʘʯʝʥʠʝ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ ʟʘ ʵʪʦ ʚʨʝʤʷ ʩʦʩʪʘʚʠʣʦ 507 ʤʣʨʜ. ʨʫʙʣʝʡ. ʈʘʟʣʠʯʥʳʝ 

ʪʠʧʳ ʩʪʨʘʭʦʚʘʥʠʷ ʨʘʟʜʝʣʠʣʠʩʴ ʧʦ ʩʥʠʞʝʥʠʶ ʠ ʫʚʝʣʠʯʝʥʠʶ ʟʥʘʯʝʥʠʷ ʩʪʨʘʭʦʚʳʭ ʧʨʝʤʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʜʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʉɸɻʆ[2], ʂɸʉʂʆ, ʩʪʨʘʭʦʚʘʥʠʝ ʞʠʟʥʠ, ʣʦʛʠʩʪʠʯʝ-

ʩʢʠʭ ʨʠʩʢʦʚ, ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʧʦʰʣʠ ʥʘ ʩʧʘʜ, ʘ ʩʪʨʘʭʦʚʘʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʤʫʱʝʩʪʚʘ ʠ ɼʄʉ ʥʘʦʙʦʨʦʪ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʳʥʦʢ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʨʝ-

ʛʠʦʥʦʤ. ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʨʝʛʠʦʥ ʎʌʆ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ, ʢʦʪʦʨʳʡ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʚʳʧʫʩʢʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ, ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴ-

ʥʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢ ʞʝ ʚʦʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ. ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦ ʦʙʱʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʧʦ 

ʎʌʆ ʩʨʝʜʠ ʦʙʣʘʩʪʝʡ.  

ɺ ʮʝʣʷʭ ʧʦʜʜʝʨʞʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʚ 2003ʛʦʜʫ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʉʦʚʝʪʘ ʜʣʷ ʢʦʤʧʘʥʠʡ ʩʪʨʘʭʦʚʱʠʢʦʚ ʊʫʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʇʦʣʥʦʤʦʯʠʷʤʠ ʉʦʚʝʪʘ ʩʪʘʣʠ: 

- ʚʳʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʩʫʜʘʩʨʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʠ ʧʦ-

ʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʭʦʚʘʥʠʷ; 

- ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʧʨʘʚʣʷʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʳʥʢʘ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʚ ʨʘʤʢʘʭ ʪʝʨʨʠʪʦʨʠʠ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʶʨʠʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʦʡ ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

ʉʦʚʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʦʥʠʪʦʨʠʥʛ ʠʩʧʦʣʥʝʥʠʷ ʫʩʣʫʛ ʩ ʥʘʜʣʝʞʘʱʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʠ ʛʨʘʤʦʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠ-

ʩʪʝʤʳ ʠ ʝʝ ʨʘʟʚʠʪʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʢʠ, ʦʙʣʘʩʪʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦ-

ʛʨʘʤʤ ʩʦʟʜʘʥʠʝ ʠ ʢʦʨʨʝʢʮʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. ʆʧʠʩʘʥʥʳʝ 

ʬʫʥʢʮʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʟʚʠʪʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ 

ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ, ʫʯʠʪʳʚʘʷ ʩʪʨʘʪʝʛʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ɽʛʦ ʬʫʥʢʮʠʷʤʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʮʝʣʝʡ, ʥʘʧʨʘʚ-

ʣʝʥʠʡ, ʫʩʣʦʚʠʡ ʧʨʠʚʣʝʯʝʥʠʷ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʠʥʚʝʩʪʦʨʘ ʥʘ ʢʦʥʢʫʨʩʥʦʡ 

ʦʩʥʦʚʝ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʊʫʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ; ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʭʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʦʙ-

ʣʘʩʪʠ ʚ ʯʘʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʦʡ ʩʝʪʠ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʙʣʘʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʫʶʪ ʥʝ-

ʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ ʠ ʠʭ ʬʠʣʠʘʣʦʚ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ çɺʊɹ 

ʉʪʨʘʭʦʚʘʥʠʝè, çʈɽʉʆ-ʛʘʨʘʥʪʠʷè, çʈʝʥʝʩʩʘʥʩ ʩʪʨʘʭʦʚʘʥʠʝè, çɸʣʴʬʘʉʪʨʘʭʦʚʘʥʠʝè, 

çʉʆɻɸɿè, çɾɸʉʆè, çɺʉʂè çʀʥʛʦʩʩʪʨʘʭè, çʈʦʩʛʦʩʩʪʨʘʭè ʠ ʜʨ.  

ɺ 2012-2013 ʛʛ. ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʫʩʣʫʛ ʆʉɸɻʆ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʨʝ-

ʛʠʦʥʘʣʴʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʋʌɸʉ ʈʦʩʩʠʠ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʨʳʥʢʝ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʝʪʩʷ ʫʤʝʨʝʥʥʳʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ[3]. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ ʥʘ ʨʳʥʢʝ 

ʆʉɸɻʆ ʩ 2012 ʧʦ 2013 ʛʦʜ ʥʘ 2 ʧʨʝʜʧʨʠʷʪʠʷ ʩ 30 ʜʦ 28. 

ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʤʦʚ ʩʪʨʘʭʦʚʳʭ ʧʨʝʤʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴ-

ʰʠʝ ʯʘʩʪʠ ʨʳʥʢʘ ʧʨʠʥʘʜʣʝʞʘʪ ʪʨʝʤ ʢʦʤʧʘʥʠʷʤ: 

ï ʆʆʆ çʈʦʩʛʦʩʩʪʨʘʭè; 

ï ʆɸʆ çʉʪʨʘʭʦʚʘʷ ʛʨʫʧʧʘ ʄʉʂè; 

ï ʉʆɸʆ çɺʉʂè. 

ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʳʥʦʯʥʘʷ 

ʜʦʣʷ ʆʆʆ çʈʦʩʛʦʩʩʪʨʘʭè ʧʦ ʠʪʦʛʘʤ 2012 ʠ 2013 ʛʛ. ʧʨʝʚʳʩʠʣʘ ʧʦʨʦʛ ʜʦʤʠʥʠʨʦʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʇʨʘʚʠʣʘʤʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʬʠ-

ʥʘʥʩʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʌʘʢʪʠʯʝʩʢʠ ʆʆʆ çʈʦʩʛʦʩʩʪʨʘʭè ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ 

ʚʘʨʠʘʥʪʳ ʜʘʚʣʝʥʠʷ ʥʘ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ, ʠʟʤʝ-

ʥʷʪʴ ʦʙʱʠʝ ʫʩʣʦʚʠʷ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʚ ʧʨʝʜʝʣʘʭ ʨʳʥʢʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʚ ʈʦʩʩʠʠ ʚ 2014 ʛ. ʧʦʟʚʦ-

ʣʷʶʪ ʚʳʷʚʠʪʴ ʤʝʩʪʦ ʠ ʨʦʣʴ ʚ ʥʝʤ ʨʳʥʢʘ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʘʢ, ʧʦ ʩʙʦ-

ʨʘʤ ʠ ʚʳʙʦʨʘʤ ʧʦ ʚʠʜʘʤ ʠ ʨʝʛʠʦʥʘʤ ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʷʣʘ 32 ʤʝʩʪʦ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ï 0,46% ʩ ʩʫʤʤʦʡ 4 500 187 ʪʳʩ. ʨʫʙ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʩʪʨʘʭʦʚʘʥʠʷ ʢʘʢ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʤ ʨʝʛʠʦʥʝ, ʪʘʢ ʠ ʚ ʈʌ ʩʚʷʟʘʥʦ ʜʚʘ ʙʣʦʢʘ 

ʧʨʦʙʣʝʤ. ʂ ʧʝʨʚʦʤʫ ʦʪʥʦʩʷʪʩʷ: ʥʘʣʦʛʦʚʳʝ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʪ.ʜ. 

ɺʥʫʪʨʠ ʢʦʤʧʘʥʠʠ ï ʥʠʟʢʠʡ ʩʪʘʪʫʩ, ʧʨʠʤʠʪʠʚʥʳʝ ʤʝʪʦʜʳ ʢʦʥʢʫʨʝʥʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 

ʪ.ʜ. ʂʦ ʚʪʦʨʦʤʫ ʙʣʦʢʫ ʦʪʥʦʩʷʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦ ʩʪʦʨʦʥʳ ʩʧʨʦʩʘ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʨʘʭʦʚʦʡ 

ʨʳʥʦʢ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʢʨʘʡʥʝ ʥʝʧʨʦʩʪʳʭ ʫʩʣʦʚʠʷʭ, ʪʨʫʜʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʫʩʫʛʫʙʣʷʶʪʩʷ 

ʢʨʠʟʠʩʦʤ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝʚʦʟʤʦʞʥʳʝ ʫʩʠʣʠʷ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʨʘʭʦʚʘʥʠʝ ʚ ʝʛʦ ʥʳʥʝʰʥʝʤ 

ʚʠʜʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʦʩʪʨʝʙʦʚʘʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʨʦʩʩʠʡʩʢʠʤ ʦʙʱʝʩʪʚʦʤ[4]. ɼʦʣʷ ʩʪʨʘʭʦ-

ʚr ʭ ʚʟʥʦʩʦʚ ʚ ɺɺʇ ʫʩʪʦʡʯʠʚʦ ʦʩʪʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʩʪʦ-

ʠʤʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʘʭʦʚʦʡ ʩʠʩʪʝʤʳ ʚʦ ʤʥʦʛʦʤ ʦʙʝʩʧʝʯʝʥʘ ʥʘʚʷʟʳʚʘʥʠʝʤ ʦʙʱʝ-

ʩʪʚʫ ʨʷʜʘ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ ʚʠʜʦʚ ʩʪʨʘʭʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʥʬʣʷʮʠʦʥʥʳʤ ʨʦʩʪʦʤ 

ʨʫʙʣʝʚʳʭ ʩʪʨʘʭʦʚʳʭ ʩʫʤʤ. ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʘʥʠʠ 

ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʘ ʙʘʟʝ ʘʜʝʢʚʘʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʤʝʩʪʝ, ʨʦʣʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʨʘʟʚʠʪʠʷ ʩʪʨʘʭʦʚʘʥʠʷ ʠʤʝʥʥʦ ʚ ʈʦʩʩʠʠ. ʉʫʱʥʦʩʪʴ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʦʧʨʝʜʝʣʷʝʪ ʦʙ-

ʱʝʩʪʚʝʥʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ï ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʩʪʨʘʭʦʚʘʥʠʷ ʥʝ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ 

ʥʘʞʠʚʳ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʪʨʘʭʦʚʦʛʦ ʙʠʟʥʝʩʘ, ʘ ʢʘʢ ʩʣʫʞʝʙʥʳʡ ʠʥʩʪʠʪʫʪ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʝʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠ-

ʩʪʝʤʳ. ʉʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʵʪʫ ʨʦʣʴ ï ɻ ʪʦ ʧʨʠʦʨʠʪʝʪʥʳʡ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʥʫʞʥʦʩʪʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʘʭʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʘʢ ʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʩʪʨʘʭʦʚʘʥʠʷ. 
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ɺʓɹʈɸʊʔ ʈɸɿʄɽʈ ʂɸɹɽʃʗ, ʉ ʋʏɽʊʆʄ ɺʃʀʗʅʀʗ ɺʓʉʐʀʍ ɻɸʈʄʆʅʀʂ 

ʂʫʢʣʷʝʚ ʉʝʤʝʥ ʇʝʪʨʦʚʠʯ 

ʤʘʛʠʩʪʨʘʥʪ, ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛʦʨʦʜ ʊʫʣʘ 

 

ɺʚʝʜʝʥʠʝ. ʅʘʣʠʯʠʝ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ ʚ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʩʝʪʷʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ï 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʆʥʦ ʚʳʟʚʘʥʦ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʥʘʛʨʫʟʦʢ ʠ 

ʩʚʷʟʘʥʦ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚ ʨʘʙʦʪʝ ʢʦʪʦʨʦʛʦ ʫʯʘʩʪʚʫʶʪ ʩʠʣʦʚʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ, ʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʥʘʣʠʯʠʷ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʠʩʢʘʞʝʥʠʡ ʚ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʩʝʪʷʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ɺɻ 

ʥʘ ʩʝʪʴ ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʡ. 

ʄʝʪʦʜʠʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʢʘʙʝʣʷ ʩ ʮʝʣʴʶ ʟʘʱʠʪʳ ʦʪ 

ʧʝʨʝʛʨʫʟʦʢ 
ɼʦʧʫʩʪʠʤʘʷ ʪʦʢʦʚʘʷ ʥʘʛʨʫʟʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʦʧʫʱʝʥʠʠ, ʢʦʪʦʨʦʝ ʛʣʘʩʠʪ, ʯʪʦ ʧʦʙʦʯ-

ʥʳʝ ʛʘʨʤʦʥʠʢʠ ʚ ʩʝʪʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɿʥʘʯʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʦʢ ʜʣʷ ʯʝʪʳʨʝʭʞʠʣʴʥʳʭ 

ʪʨʝʭʬʘʟʥʳʭ ʢʘʙʝʣʝʡ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʜʘʥʳ ʙʝʟ ʫʯʝʪʘ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʪʦʢʦʚ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʡʪʨʘʣʴʥʦʤ ʧʨʦʚʦʜʝ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʣʠʥʝʡʥʦʛʦ ʧʨʦʚʦʜʘ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʧʝʨʝ-

ʛʨʫʟʢʠ: 

Iz=ItCaCgCiCcÓInÓIb;     (1) 

ʛʜʝ Iz ï ʜʦʧʫʩʪʠʤʦʝ ʜʣʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʜʣʷ ʢʘʙʝʣʷ, ʩ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʦʯʥʳʭ 

ʫʩʣʦʚʠʡ. 

Ca ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

Cg ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʟʘʟʝʤʣʝʥʠʷ; 

Ci - ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʨʦʚʦʜʥʠʢʦʚ, ʠʤʝʶʱʠʭ ʪʝʨʤʦʠʟʦʣʷʮʠʶ; 

Cc ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʠʧ ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

In ï ʥʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʧʝʨʝʛʨʫʟʢʠ, ɸ; 

Ib ïʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʞʠʣʳ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ. 

ɼʣʷ ʦʜʥʦʬʘʟʥʳʭ ʥʘʛʨʫʟʦʢ ʩʧʨʘʚʝʜʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ: 

Iʥʦʤ=  = ; 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʝʩʣʠ P ï ʘʢʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʚʘʪʪʘʭ; Pm ï ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦʱ-

ʥʦʩʪʴ ʚ ʚʘʪʪʘʭ; Uo ï ʥʦʤʠʥʘʣʴʥʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, 

ɺ; ÃÏÓʒ - ʬʘʟʦʚʳʡ ʩʜʚʠʛ ʙʝʟ ʫʯʝʪʘ ʩʦʜʝʨʞʘʥʠʷ ʛʘʨʤʦʥʠʢ; ɖ ï ʂʇɼ ʜʚʠʛʘʪʝʣʷ. ɸʥʘʣʦʛʠʯ-

ʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʜʣʷ ʪʨʝʭʬʘʟʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʜʚʠʛʘʪʝ-

ʣʝʡ: 

Iʥʦʤ=
Ѝ

 = 
Ѝ

; 

ɿʜʝʩʴ U ï ʣʠʥʝʡʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ɺ; ЍσU0 = U. ʂʦʵʬʬʠʮʠʝʥʪʳ ʚ ʬʦʨʤʫʣʝ (1) ʟʘʚʠʩʷʪ 
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ʦʪ ʢʦʤʧʦʥʦʚʢʠ ʩʭʝʤʳ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʢʘʙʝʣʴ ʥʝ ʧʨʦʣʦʞʝʥ ʚ ʟʝʤʣʝ, ʘ ʠʩʧʦʣʴʟʫʝʤʦʝ ʟʘ-

ʱʠʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʇʋʕ, ʢʦʵʬʬʠʮʠʝʥʪ Cc ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚ-

ʥʳʤ ʝʜʠʥʠʮʝ. ʊʘʢ ʞʝ, ʝʩʣʠ ʢʘʙʝʣʴ ʥʝ ʧʦʣʥʦʩʪʴʶ ʪʝʨʤʦʠʟʦʣʠʨʦʚʘʥ, ʢʦʵʬʬʠʮʠʝʥʪ Ci 

ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʫʝʪ ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʳʝ ʪʨʝʭʬʘʟʥʳʝ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʩʝʯʝʥʠʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʨʦʚʦʜʘ ʤʝʥʴʰʝ ʩʝʯʝʥʠʷ ʬʘʟʥʳʭ 

ʧʨʦʚʦʜʦʚ. ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʝʣʠʥʝʡʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʥʠʟʢʦʚʦʣʴʪʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʝʪʷʭ, ʛʘʨʤʦʥʠʢʠ ʬʘʟʥʦʛʦ ʪʦʢʘ, ʢʨʘʪʥʳʝ ʪʨʝʤ, ʩʫʤʤʠʨʫʶʪʩʷ ʚ ʥʝʡʪʨʘʣʴʥʦʤ ʧʨʦʚʦʜʝ. ɺ 

ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʘʨʤʦʥʠʢ ʪʦʢʘ, ʪʦʢ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʧʨʦʚʦʜʘ ʤʦʞʝʪ ʜʘʞʝ ʧʨʝʚʳʰʘʪʴ ʬʘʟʥʳʡ. ʇʨʠ ʣʠʥʝʡʥʦʡ ʥʘʛʨʫʟʢʝ ʧʨʦʪʝʢʘʶʱʠʝ ʪʦʢʠ ʠʟ-

ʤʝʥʷʝʪʩʷ ʧʦ ʛʘʨʤʦʥʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ. ʇʨʠ ʩʠʤʤʝʪʨʠʯʥʦʤ ʨʝʞʠʤʝ ʩʝʪʠ ʪʦʢ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʧʨʦʚʦʜʘ ʨʘʚʝʥ ʥʫʣʶ, ʦʜʥʘʢʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʜʘʞʝ ʧʨʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʤʦʱʥʦʩʪʝʡ, 

ʧʦ ʥʝʡʪʨʘʣʴʥʦʤʫ ʧʨʦʚʦʜʫ ʧʨʦʪʝʢʘʝʪ ʪʦʢ. ʕʪʦ ʚʳʟʚʘʥʦ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ 

ʨʝʞʠʤʘ. ʇʨʠ ʵʪʦʤ ʧʝʨʝʛʨʫʟʦʢ ʥʝ ʚʦʟʥʠʢʘʝʪ, ʘ ʢʘʙʝʣʴ ʚʳʙʠʨʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥ-

ʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʅʘʨʫʰʝʥʠʝ ʩʠʤʤʝʪʨʠʠ ʨʝʞʠʤʘ ʪʨʝʭʬʘʟʥʦʡ ʯʝʪʳʨʝʭʧʨʦʚʦʜʥʦʡ ʩʝʪʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʘʤ ʪʝʧʣʦʚʦʛʦ ʵʬʬʝʢʪʘ ʪʦʢʦʚ ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʨʦʚʦʜʘ, ʢʦʪʦʨʳʡ ʥʝ 

ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴ ʧʝʨʝʛʨʝʚ ʢʘʙʝʣʷ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ, ʛʘʨʤʦ-

ʥʠʢʠ ʣʠʥʝʡʥʦʛʦ ʪʦʢʘ, ʢʨʘʪʥʳʝ ʪʨʝʤ, ʩʫʤʤʠʨʫʶʪʩʷ ʚ ʥʝʡʪʨʘʣʴʥʦʤ ʧʨʦʚʦʜʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʡʪʨʘʣʴʥʳʡ ʧʨʦʚʦʜ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʚʦʜʥʠʢ, ʧʦ ʢʦʪʦ-

ʨʦʤʫ ʧʨʦʪʝʢʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʪʦʢ, ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ ʢʦʪʦʨʦʛʦ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʝʥ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʧʣʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʘʙʝʣʷʭ 
ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ ʣʶʙʦʛʦ ʢʘʙʝʣʷ ʦʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ 

ʵʥʝʨʛʠʠ: 

 


ὸ
ή



ὸ
ή



ὸ
ή



ὸ
ή  

 

ʛʜʝ  ï ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ; 

qin ï ʪʝʧʣʦ, ʧʦʩʪʫʧʘʶʱʝʝ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

qgen ï ʪʝʧʣʦ, ʢʦʪʦʨʦʝ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ; 

qst ï ʪʝʧʣʦ, ʢʦʪʦʨʦʝ ʟʘʧʘʩʘʝʪʩʷ ʚ ʧʨʦʚʦʜʥʠʢʝ; 

qout ï ʪʝʧʣʦ, ʨʘʩʩʝʠʚʘʶʱʝʝʩʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʘ ʚ ʢʘʙʝʣʝ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ:  

- ʢʘʙʝʣʴ ʠʤʝʝʪ ʠʜʝʘʣʴʥʦʝ ʢʨʫʛʣʦʝ ʩʝʯʝʥʠʝ;  

- ʪʝʧʣʦ ʨʘʚʥʦʤʝʨʥʦ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʢʘʙʝʣʷ;  

- ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʢʘʙʝʣʝʤ ʠ ʠʟʦʣʷʮʠʝʡ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦ;  

- ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʚʦʜʥʠʢʘ ʠ ʠʟʦʣʷʮʠʠ ʥʝʠʟʤʝʥʥʳ; ʦʢʨʫ-

ʞʘʶʱʝʝ ʚʦʟʜʫʰʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʥʦʛʦ ʙʦʣʴʰʝ ʢʘʙʝʣʷ; 

- ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʙʝʣʷ. ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛʨʘʥʠʮʳ ʠʟʦʣʷ-

ʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʧʨʘʚʝʜʣʠʚʳ ʩʦʦʪʥʦʰʝʥʠʷ:  

Ὁ Ὁ π 
ʊʘʢ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʩʠʩʪʝʤʫ, ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʩʩʝʠʚʘ-

ʶʱʝʡʩʷ ʵʥʝʨʛʠʠ, 

Ὁ Ὁ ή ή“ὶ     (2) 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʘʙʝʣʷʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 - ʆʙʤʝʥ ʵʥʝʨʛʠʝʡ ʚʥʫʪʨʝʥʥʝʡ  

(ʘ) ʠ ʚʥʫʪʨʝʥʥʝʡ ʚʥʝʰʥʝʡ (ʙ) ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʦʣʷʮʠʠ ʧʨʦʚʦʜʥʠʢʘ 

ή ή ή π     (3) 

ʀʟ ʨʘʚʝʥʩʪʚ (2) ʠ (3) ʩʣʝʜʫʝʪ, ʯʪʦ 

ή“ὶ Ὤς“ὶ Ὕȟ  Ὕ ᶰ ς“ὶ„Ὕȟ Ὕ π 

ɼʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ-

ʚʝʨʭʥʦʩʪʠ Ὕȟ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ q0, r1, r2, h, T ʠ ɴ, ʛʜʝ h - ʧʦʩʪʦʷʥʥʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ 

ʢʦʥʚʝʢʮʠʶ, ɺʘʪʪ/ʤ2ẗʂʝʣʴʚʠʥ,  ɴ- ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʣʫʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʙʝʣʷ. 

ɺʳʙʦʨ ʨʘʟʤʝʨʘ ʢʘʙʝʣʷ, ʩ ʫʯʝʪʦʤ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʙʨʘʪʴ ʨʘʟʤʝʨ ʢʘʙʝʣʷ, ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʚʳʩʰʠʭ 

ʛʘʨʤʦʥʠʢ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʅʝʝʨʘ-ʄʘʢʛʨʘʪʘ. 

ɺ 1957 ʅʝʝʨ ʠ ʄʘʢʛʨʘʪ ʧʦʣʫʯʠʣʠ ʥʘʙʦʨ ʬʦʨʤʫʣ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʯʠʩʣʠʪʴ ʜʦʧʫʩʪʠ-

ʤʫʶ ʪʦʢʦʚʫʶ ʥʘʛʨʫʟʢʫ ʦʜʥʦʧʨʦʚʦʜʥʳʭ ʢʘʙʝʣʝʡ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʯʝʪʳʨʝ. ʕʪʠ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʥʝʞʝʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʚʠʜʝ. ʆʥʠ ʩʦʜʝʨ-

ʞʘʪ 66 ʩʦʦʪʥʦʰʝʥʠʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʦʜʥʠʢʦʚ, ʯʠʩʣʦ ʠ ʨʘʟʤʝʨ ʙʣʠʟʢʦʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʢʘʙʝʣʝʡ ʠ ʢʘʙʝʣʴʥʳʭ ʢʘʥʘʣʠʟʘʮʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʣʫʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʢʘʙʝʣʝʡ, ʚʝʣʠʯʠʥʫ ʟʘʟʦʨʘ ʤʝʞʜʫ ʢʘʙʝʣʷʤʠ, ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ ʠ ʜʘʞʝ ʩʠʣʫ ʚʝʪʨʘ. 

ʕʪʠ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʜʦʧʫʩʪʠʤʫʶ ʪʦʢʦʚʫʶ ʥʘʛʨʫʟʢʫ. ʆʩʦʙʝʥʥʦ 

ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʪʦʢʘ ʦʢʘʟʳʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʵʬ-

ʬʝʢʪ ʠ ʵʬʬʝʢʪ ʙʣʠʟʦʩʪʠ: 

Ὅ Ӷ      (4) 

ʛʜʝ: I ï ʪʦʢ ʧʨʦʚʦʜʥʠʢʘ, ʢɸ; 

Tc ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʚʦʜʥʠʢʘ, ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ; 

TA ï ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ; 

ɝὝ ï ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ, ʩʦʟʜʘʥʥʘʷ ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ, ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴ-

ʩʠʷ; 

ὶ  - ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʚʦʜʥʠʢʘ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʆʤ/ʤ; 

ὶӶ - ʵʬʬʝʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʧʨʦʚʦʜʥʠʢʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 

ʆʤ/ʤ; 

ʇʘʨʘʤʝʪʨ ὣ ʠʤʝʝʪ ʩʦʩʪʘʚʣʷʶʱʠʝ ὣ  ʠ ὣ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʚʦʟʨʘʩʪʘʥʠʝ ʩʦʧʨʦ-
ʪʠʚʣʝʥʠʷ ʧʨʦʚʦʜʥʠʢʘ ʠʟ-ʟʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʵʬʬʝʢʪʘ ʙʣʠʟʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ὣ ρ ὣ ὣ ; 

ὣ πȟψχυ ; 

ὣ ὼ
ȟ

ȟ
πȟσρς ; 

ὼ
ȟ

ϳ
 ʧʨʠ ʯʘʩʪʦʪʝ ʪʦʢʘ 60 ɻʮ 



50 

ʟʜʝʩʴ f ï ʯʘʩʪʦʪʘ ʪʦʢʘ, ɻʮ, 

Ὀ - ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʦʚʦʜʘ, ʚ ʜʶʡʤʘʭ; 

S ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʢʘʙʝʣʷʤʠ, ʚ ʜʶʡʤʘʭ; 

Ὧ ʠ Ὧ - ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʵʬʬʝʢʪʘ ʙʣʠʟʦʩʪʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʨʠʛʦʨʴʝʚ ʆ., ʇʝʪʫʭʦʚ ɺ., ʉʦʢʦʣʦʚ ɺ., ʂʨʘʩʠʣʦʚ ʀ. ɺʳʩʰʠʝ ʛʘʨʤʦʥʠʢʠ ʚ ʩʝʪʷʭ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 0,4 ʢɺ. ʅʦʚʦʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, 2002. ˉ 6. 

2. ʂʣʠʤʦʚ ɺ. ʇ., ʄʦʩʢʘʣʝʚ ɸ. ɼ. ʇʨʦʙʣʝʤʳ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠ-

ʩʪʝʤʘʭ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʩʠʣʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ, 2003. ˉ 6. 

3. ʉʤʠʨʥʦʚ ʉ.ʉ. ɺʳʩʰʠʝ ʛʘʨʤʦʥʠʢʠ ʚ ʩʝʪʷʭ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʅʘʫʢʘ,2010.327ʩ. 

 

ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ ʀʊ-ʋʉʃʋɻɸʄʀ 

ʃʝʙʝʜʝʚʘ ʊʘʪʴʷʥʘ ʄʠʭʘʡʣʦʚʥʘ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʫʨʤʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʛ. ʄʫʨʤʘʥʩʢ,  

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʄʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʫʩʣʫʛʘʤʠ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʬʫʥʢʮʠʦʥʘʣ, ʩʚʷʟʘʥʥʳʡ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʨʘʙʦʪʳ ʀʊ-ʩʣʫʞʙ. 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ ʧʨʦʠʟʚʝʜʝʤ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʀʊ ï ʫʩʣʫʛʘʤʠ, ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʄʝʪʦʜ ʘʥʘʣʠʟʘ 

ʠʝʨʘʨʭʠʡ (ʄɸʀ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʩʣʦʞʥʳʤ ʧʨʦʙʣʝʤʘʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [1]. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ MPRIORITY 1.0. 

ɺʩʝ ʯʘʱʝ ʘʚʪʦʨʳ ʤʝʪʦʜʠʢ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʀʊ ʧʨʝʜʣʘʛʘʶʪ ʚʳʩʪʨʘʠ-

ʚʘʪʴ ʀʊ-ʫʩʣʫʛʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʦʞʠʜʘʥʠʷʤʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʕʪʦʪ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʢʦʥʮʝʧʮʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʀʊ-ʫʩʣʫʛʠ. ɼʘʥʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʶʙʘʷ ʫʩʣʫʛʘ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʭʦʜʠʪ ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ; 

¶ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʧʦʜʜʝʨʞʢʘ; 

¶ ʦʮʝʥʢʘ ʠ ʫʣʫʯʰʝʥʠʝ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʛʨʘʤʦʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʀʊ-ʫʩʣʫʛʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʪʦ ʝʩʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʣʫʛ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʦʞʠʜʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʝ ʧʨʦʩʪʦ ʫʣʫʯʰʘʝʤ ʪʝʭʥʦʣʦ-

ʛʠʠ ʀʊ-ʫʩʣʫʛ, ʘ ʜʦʙʠʚʘʝʤʩʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ɺ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʊ-ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ 

ʚʘʞʥʳʝ ʟʘʜʘʯʠ: 

¶ ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʝʜʫʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦ-

ʞʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ; 

¶ ʦʙʲʝʜʠʥʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʤʥʦʞʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʭ (ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ) ʀʉ ʚ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ (ʂʀʉ), 

ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʝʜʠʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʤʝʩʪʥʳʭ ʧʣʘʥʦʚ ʦʨʛʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʀʊ-ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ [2]. 



51 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʠʢʘʢʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʚ ʦʪʨʳʚʝ ʦʪ ʦʨʛʩʪʨʫʢʪʫʨʳ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩ-

ʩʦʚ ʢʦʤʧʘʥʠʠ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʀʊ-ʫʩʣʫʛ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʦʙʨʘʪʴʩʷ, 

ʢʘʢ ʚʳʩʪʨʦʠʪʴ ʀʊ-ʫʩʣʫʛʠ, ʯʪʦʙʳ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʝ ʪʦʣʴʢʦ ʩʘʤʳʤ çʧʨʘʚʠʣʴʥʳʤè 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʘʥʘʣʠʪʠʢʦʚ ʠ ʵʢʩʧʝʨʪʦʚ, ʥʦ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʦʞʠʜʘʥʠʷʤ ʙʠʟʥʝʩ-ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʀʊ-ʫʩʣʫʛʘʤʠ (ʊʘʙʣʠʮʘ1). 

ʊʘʙʣʠʮʘ 1.  

ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʀʊ-ʩʠʩʪʝʤʳ. 

ʂʨʠʪʝʨʠʡ ʨʝʰʝʥʠʷ ʌʘʢʪʦʨʳ ʚ ʧʦʣʴʟʫ ʧʦʢʫʧʢʠ 

ʜʝʣʦʚʘʷ ʩʪʨʘʪʝʛʠʷ 

ʧʨʠʣʦʞʝʥʠʷ ʀʊ ʠʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜ-

ʜʝʨʞʢʫ ʩʪʨʘʪʝʛʠʠ ʠʣʠ ʦʧʝʨʘʮʠʷʤ, ʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʢʣʶʯʝʚʘʷ ʢʦʤʧʝʪʝʥʮʠʷ 

ʪʨʝʙʫʝʤʳʝ ʟʥʘʥʠʷ ʠʣʠ ʦʧʳʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ/ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʠʣʦʞʝʥʠʡ (ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ) ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʰʘʶʱʠʤʠ 

ʜʣʷ ʫʩʧʝʭʘ ʬʠʨʤʳ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ 

ʥʝʫʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʟʜʘʶʪ ʧʨʦʙʣʝʤʳ, ʥʦ ʥʝ 

ʚʳʟʳʚʘʶʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʥʘʜʝʞʥʳʝ ʠ ʢʦʤʧʝʪʝʥʪʥʳʝ ʧʦʩʪʘʚʱʠʢʠ  

ʜʦʩʪʫʧʥʦʩʪʴ ʧʘʢʝʪʦʚ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʧʘʢʝʪʳ, ʦʪʚʝʯʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʜʦʩʪʫʧʥʳ 

ʘʥʘʣʠʟ ʠʟʜʝʨʞʢʠ/ʚʳʛʦʜʳ 
ʠʟʜʝʨʞʢʠ ʧʦʢʫʧʢʠ ʧʨʦʜʫʢʪʘ/ʫʩʣʫʛʠ ʥʠʞʝ ʠʟʜʝʨʞʝʢ ʧʦʣʫʯʝ-

ʥʠʷ ʫʩʣʫʛʠ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʨʝʤʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 
ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʦʣʫʯʝʥʠʷ 

ʦʧʳʪʘ 

ʵʚʦʣʶʮʠʷ ʠ ʩʣʦʞʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʠ 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʙʳʩʪʨʳʤ ʠʟʤʝʥʝʥʠʷʤ ʪʝʭ-

ʥʦʣʦʛʠʠ 

ʣʝʛʢʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 
ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʥʝʜʦ-

ʩʪʫʧʥʳ ʠʣʠ ʥʝʵʬʬʝʢʪʠʚʥʳ 

 

ʇʨʦʚʝʜʝʤ ʥʝʙʦʣʴʰʦʡ ʦʙʟʦʨ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʫʩʣʫʛʘʤʠ, ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦ-

ʨʳʝ ʠʟ ʥʠʭ. 

Kayako Resolve 

ɺ ʩʪʦʠʤʦʩʪʴ ʚʢʣʶʯʝʥʦ 6 ʤʝʩʷʮʝʚ ʦʙʥʦʚʣʝʥʠʡ. ʋʯʠʪʳʚʘʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦ-

ʪʨʫʜʥʠʢʦʚ, ʟʘʚʝʜʝʥʥʳʭ ʚ ʩʠʩʪʝʤʝ. ʂʨʦʤʝ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʪʘʢʞʝ ʧʦ-

ʩʪʘʥʦʚʢʘ ʟʘʜʘʯ, ʫʧʨʘʚʣʝʥʠʝ SLA, ʥʦʪʠʬʠʢʘʮʠʠ ʧʦ SMS, ʙʘʟʘ ʟʥʘʥʠʡ ʠ ʚʝʙ-ʧʦʨʪʘʣ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, API ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʩʝʨʚʠʩʘʤʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʠʤʠ ʠʤʝʥʠ-

ʪʳʤʠ ʢʦʤʧʘʥʠʷʤʠ (ICANN, Sony, DHL, MTV). ʀʩʭʦʜʥʳʡ ʢʦʜ ʦʪʢʨʳʪ [3]. 

OTRS 

ɹʝʩʧʣʘʪʥʳʡ, open source, ʥʘ Perl. ʀʟʚʝʩʪʥʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʳ ʩ ʪʠʢʝʪʘʤʠ, ʥʘ ʨʳʥʢʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʫʞʝ ʤʥʦʛʦ ʣʝʪ. ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘʟʘʜ ʙʳʣ ʚʥʝʜʨʝʥ ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʪʝʨ-

ʬʝʡʩ. ʇʦʜʜʝʨʞʠʚʘʝʪ UTF-8, ʝʩʪʴ ʨʫʩʩʢʘʷ ʣʦʢʘʣʠʟʘʮʠʷ. ʉʦʚʤʝʩʪʠʤ ʩ ITIL. ɽʩʪʴ ʚʝʨʩʠʷ 

SaaS [4]. 

Cerberus HelpDesk 

ɺ ʩʪʦʠʤʦʩʪʴ ʚʢʣʶʯʝʥ ʛʦʜ ʦʙʥʦʚʣʝʥʠʡ. ʋʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜ-

ʥʠʢʦʚ, ʢʦʪʦʨʦʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʦʥʣʘʡʥʝ ð ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ 

ʧʨʠ ʵʪʦʤ ʥʝ ʦʛʨʘʥʠʯʝʥʦ. 

http://www.kayako.com/products/resolve/
http://otrs.org/
http://www.cerberusweb.com/
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ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ ð ʛʠʙʢʦʩʪʴ ʠ ʥʘʩʪʨʘʠʚʘʝʤʦʩʪʴ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʧʦʜ 

ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʘ ʪʘʢʞʝ ʚʩʝʡ ʩʠʩʪʝʤʳ ʧʦʜ ʩʣʦʞʠʚʰʠʡʩʷ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ. ʇʦʜʜʝʨ-

ʞʠʚʘʝʪ ʦʪʯʝʪʳ, ʙʘʟʫ ʟʥʘʥʠʡ, ʫʯʝʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠ ʜʨʫʛʠʝ ʨʘʩʰʠʨʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʦʟʜʘʥʥʳʝ ʩʪʦʨʦʥʥʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. ʇʦʜʜʝʨʞʠʚʘʝʪ API ʯʝʨʝʟ HTTP (JSON). ʆʧʦʚʝ-

ʱʝʥʠʝ ʦ ʥʦʚʳʭ ʩʦʦʙʱʝʥʠʷʭ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʧʦ RSS. ʈʫʩʠʬʠʮʠʨʦʚʘʪʴ ʤʦʞʥʦ ʚʩʝ ʩ ʧʦʤʦ-

ʱʴʶ ʧʝʨʝʚʦʜʯʠʢʘ ʚ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʀʩʭʦʜʥʳʡ ʢʦʜ ʦʪʢʨʳʪ. ʇʨʦʜʫʢʪ ʘʢʪʠʚʥʦ ʨʘʟ-

ʨʘʙʘʪʳʚʘʝʪʩʷ, ʥʦʚʳʝ ʚʝʨʩʠʠ ʚʳʭʦʜʷʪ ʨʘʟ ʚ 3 ʤʝʩʷʮʘ [5]. 

HP Service Manager 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ HP Service Manager ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʜʝʣʦʚʳʭ ʠ IT-ʫʩʣʫʛ ʩ ʤʦʤʝʥʪʘ ʠʭ 

ʧʦʷʚʣʝʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ʧʨʝʢʨʘʱʝʥʠʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʦʧʝʨʘʮʠʠ 

ʠ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ IT-ʫʩʣʫʛ ʚʢʣʶʯʘʶʪ: ʧʦʩʪʨʦʝʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʚʷʟʝʡ 

IT-ʫʩʣʫʛ ʩ IT-ʩʠʩʪʝʤʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ; ʧʫʙʣʠʢʘʮʠʶ ʦʧʠʩʘʥʠʡ ʫʩʣʫʛ ʚ ʩʝʨʚʠʩʥʦʤ ʢʘʪʘ-

ʣʦʛʝ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʫʨʦʚʥʝʡ ʩʝʨʚʠʩʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʢʘʪʘ-

ʣʦʛʝ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʟʘʧʨʦʩ ʥʘ ʫʩʣʫʛʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʡ; ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʘʟʦʚ ʥʘ ʫʩʣʫʛʠ ʚʢʣʶʯʘʷ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʟʘʢʘʟʘʤʠ; ʢʦʥ-

ʪʨʦʣʴ ʠ ʧʦʜʜʝʨʞʢʫ ʫʩʣʫʛ ʚ ʪʦʤ ʯʠʩʣʝ ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʦʙʳʭ ʩʠʪʫʘʮʠʡ, ʫʧʨʘʚʣʝʥʠʝ ʠʟ-

ʤʝʥʝʥʠʷʤʠ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ; ʦʮʝʥʢʫ ʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ; ʦʧʪʠ-

ʤʠʟʘʮʠʶ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʠ ʧʦʜʜʝʨʞʢʠ ʢʣʠʝʥʪʦʚ [6]. 

Service Desk ʀʪʠʣʠʫʤ 

Service Desk çʀʪʠʣʠʫʤè - ʧʝʨʚʦʝ ʨʦʩʩʠʡʩʢʦʝ ʨʝʰʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʀʊ 

ʫʩʣʫʛʘʤʠ (ITSM - IT Service Management) ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8. ɹʫʜʫʯʠ ʩʧʨʦ-

ʝʢʪʠʨʦʚʘʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʙʠʙʣʠʦʪʝʢ ITIL v2, ITIL v3 ʠ ʩʪʘʥʜʘʨʪʘ ISO 20000, çʀʪʠʣʠʫʤè 

ʨʝʘʣʠʟʫʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ IT, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʡ ʩʣʫʞʙʳ Service 

Desk (ʨʘʥʝʝ HelpDesk). çʀʪʠʣʠʫʤè ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʧʣʘʪʬʦʨʤʦʡ 

ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.2è, ʩʦʚʤʝʩʪʠʤ ʩ ʧʣʘʪʬʦʨʤʦʡ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8.3è; ʨʘʙʦʪʘʝʪ ʚ ʨʝ-

ʞʠʤʘʭ çʪʦʥʢʦʛʦè ʠ WEB ʢʣʠʝʥʪʘ. ʂʦʜ ʩʠʩʪʝʤʳ ʦʪʢʨʳʪ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʤʦ-

ʜʫʣʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ). 

çʀʪʠʣʠʫʤè ʷʚʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʜʣʷ ʧʣʘʪʬʦʨʤʳ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè - ʜʣʷ ʨʘ-

ʙʦʪʳ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʘ ʧʣʘʪʬʦʨʤʘ ʠ ʢʣʠʝʥʪʩʢʠʝ ʣʠʮʝʥʟʠʠ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè. 

ɺ çʀʪʠʣʠʫʤè ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʤʝʪʨʠʢ ʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦ-

ʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ, ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʥʘ ʦʩʥʦʚʝ ʤʝʪʨʠʢ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

(KPI). ʆʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʣʫʞʙʳ ServiceDesk (Help Desk) ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ ʚʳʩʪʨʘʠʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʨʠʢ ʠ ʧʦʢʘʟʘʪʝʣʝʡ [7]. 

 

ɺ ʩʠʩʪʝʤʝ çMPRIORITYè ʩʦʩʪʘʚʠʤ ʠʝʨʘʨʭʠʶ, ʛʜʝ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʫʩʣʫʛʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʵʣʝʤʝʥ-

ʪʘʤʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʙʫʜʫʪ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʀʊ-ʩʠʩʪʝʤʳ, ʘ ʥʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦ-

ʞʠʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʠʩʪʝʤʳ (ʨʠʩ.1). 
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ʈʠʩʫʥʦʢ 1. ʀʝʨʘʨʭʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʫʩʣʫʛʘʤʠ. 

 

ɼʘʣʝʝ ʧʨʦʚʝʜʝʤ ʧʦʧʘʨʥʦʝ ʩʨʘʚʥʝʥʠʝ ʧʘʨ ʦʙʲʝʢʪʦʚ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʢʨʠʪʝʨʠʶ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʫʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʧʦʯʠʪʘʝʤʳʡ ʦʙʲʝʢʪ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʟʘ-

ʥʦʩʷʪʩʷ ʚ ʤʘʪʨʠʮʫ ʧʦʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ [8]. 

ɺ ʧʨʦʛʨʘʤʤʝ ʄPRIORITY 1.0 ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʢʘʣʘ ʩʫʙʲʝʢʪʠʚʥʳʭ ʩʫʞʜʝʥʠʡ, ʧʨʝʜ-

ʣʦʞʝʥʥʘʷ ʘʚʪʦʨʦʤ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ ʊ. ʉʘʘʪʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʤʘʪʨʠʮʫ ʧʦʧʘʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʟʘʥʦʩʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ? ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʩʨʘʚʥʝʥʠʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ, ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

ʊʘʢ ʞʝ ʪʨʝʙʫʝʪʩʷ ʧʦʧʘʨʥʦ ʩʨʘʚʥʠʪʴ ʦʙʲʝʢʪʳ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʛʣʘʚʥʦʡ ʮʝʣʠ.  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʤʘʪʨʠʮʳ ʧʦʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ ʟʘʜʘʥʳ, ʠ ʫʜʘʣʦʩʴ ʜʦʩʪʠʛʥʫʪʴ 

ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʠʭ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʧʨʦʛʨʘʤʤʘ ʄPRIORITY 1.0 ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙ-

ʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚʳʚʦʜʠʪ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ (ʨʠʩ.2). 
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ʈʠʩʫʥʦʢ 2. ʀʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʘʞʥʝʡʰʠʤʠ 

ʢʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʫʩʣʫʛʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʫʧʥʦʩʪʴ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʣʝʛʢʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʠ ʵʚʦʣʶʮʠʷ ʠ ʩʣʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚʳʙʨʘʥ-

ʥʳʤ ʢʨʠʪʝʨʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʩʪʝʤʘ Service Desk ʀʪʠʣʠʫʤ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1) ɹʝʨʝʟʦʚʩʢʘʷ, ɽ.ɸ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ/ɽ.ɸ. ɹʝʨʝʟʦʚ-

ʩʢʘʷ. ï ʈʦʩʪʦʚ ʥ/ɼ.: ʌʝʥʠʢʩ, 2004.ï 243 ʩ.; 

2) ʈʘʮʠʦʥʘʣʴʥʦʝ ʋʧʨʘʚʣʝʥʠʝ ʇʨʝʜʧʨʠʷʪʠʝʤ ˉ 6 2008; 

3) Kayako [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: https://www.kayako.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

15.11.2016); 

4) Helpdeski [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: http://www.helpdeski.ru/tool/851/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 16.11.2016); 

5) Helpdeski [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: http://www.helpdeski.ru/tags/be-

splatnye_HELPDESK/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.11.2016); 

6) ʃʘʙʦʨʘʪʦʨʠʷ ʨʝʰʝʥʠʡ HP [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: http://hplabs.ru/resh-

eniya-dlya-krupnogo-biznesa/resheniya/upravleniya-it/organizatsiya-help-desk/hp-service-

manager (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.11.2016); 

7)  ʀʪʠʣʠʫʤ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://itilium.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

15.11.2016); 

8) ʉʘʘʪʠ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ. ʄ: ʈʘʜʠʦ ʠ ʩʚʷʟʴ, 1993. 
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ɺʃʀʗʅʀɽ ʊɪʈʊʆɻʆ ʗɼʈɸ ʇʆɼʉʆʃʅɽʏʅʀʂɸ ʅɸ ʆʈɻɸʅʆʃɽʇʊʀʏɽʉʂʀɽ 

ʀ ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʐʆʂʆʃɸɼʅʓʍ ʂʆʅʌɽʊ 

ʄʦʣʜʘʰʦʚʘ ɾʘʡʥʘʛʫʣʴ ɹʘʢʳʪʢʝʨʝʡʢʳʟʳ 

ʤʘʛʠʩʪʨʘʪʢʘ  

ʂʦʩʪʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ.ɹʘʡʪʫʨʩʳʥʦʚʘ, ʛʦʨʦʜ ʂʦʩʪʘʥʘʡ 

 

ʐʦʢʦʣʘʜʥʳʝ ʢʦʥʬʝʪʳ ʩ ʥʘʯʠʥʢʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʦʩʪʦʷʪ ʠʟ ʤʦʣʦʯʥʦ-ʰʦʢʦʣʘʜ-

ʥʦʡ ʦʙʦʣʦʯʢʠ (55ð60%), ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ ʥʘʯʠʥʢʠ (40ð45%) ð ʧʦʤʘʜʥʘʷ, 

ʣʠʢʝʨʥʘʷ, ʬʨʫʢʪʦʚʘʷ, ʧʨʘʣʠʥʦʚʘʷ ʠ ʜʨ. [1, ʩ.23].  

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʪʸʨʪʳʭ ʟʸʨʝʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʥʘʯʠʥʢʝ ʢʦʥʬʝʪ ʪʠʧʘ çɸʩʩʦʨʪʠè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʜʠʪʝʨʩʢʦʡ ʬʘʙʨʠʢʠ çɹʘʷʥ ʉʫʣʫè.  

ʇʝʨʚʳʡ ʦʙʨʘʟʝʮ ʩʦʜʝʨʞʘʣ 17% ʪʸʨʪʳʭ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʚʪʦʨʦʡ ʦʙʨʘʟʝʮ 5%. 

ʕʢʩʧʝʨʪʠʟʘ ʢʘʯʝʩʪʚʘ ʢʦʥʬʝʪ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʘʤʠ, ʠʟʣʦʞʝʥʥʳʤʠ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʘʭ. 

ʂ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʢʦʥʬʝʪ ʦʪʥʦʩʷʪ ʬʦʨʤʫ, ʭʘʨʘʢʪʝʨ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʫ, ʚʢʫʩ ʠ ʟʘʧʘʭ. ʆʙʨʘʟʝʮ ʦʜʠʥ ʠ ʜʚʘ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʩʝʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʦ ʦʙʨʘʟʝʮ ʦʜʠʥ, ʩʦ-

ʜʝʨʞʘʱʠʡ 17% ʚʢʣʶʯʝʥʠʡ ʪʸʨʪʦʛʦ ʷʜʨʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠʤʝʣ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʠ ʦʨʠ-

ʛʠʥʘʣʴʥʳʡ ʚʢʫʩ ʞʘʨʝʥʳʭ ʟʝʨʝʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʨʝʮʝʧʪʫʨʳ 5% (ʦʙʨʘʟʝʮ 

2) ʪʸʨʪʦʛʦ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦ ʚʢʫʩʦʚʳʤ ʢʘʯʝʩʪʚʘʤ ʥʝ ʠʟʤʝʥʷʣʠ ʚʢʫʩ, ʟʘʧʘʭ. 

ʐʦʢʦʣʘʜʥʳʝ ʢʦʥʬʝʪʳ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʪʨʸʭʨʘʟ-

ʦʚʦʡ ʧʦʚʪʦʨʥʦʩʪʠ . ʂʦʥʬʝʪʳ ʧʝʨʚʦʛʦ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʝʚʦʩʭʦʜʠʣʠ ʚʪʦʨʦʡ ʦʙʨʘʟʝʮ ʧʦ 

ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʩʘʭʘʨʘ ʥʘ 1%, ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʥʘ 2%, ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ 

ʥʘ 1 %.  

 ʈʝʜʫʮʠʨʫʶʱʠʝ ï ɻ ʪʦ ʧʨʠʤʝʩʠ ʠʣʠ ʜʦʙʘʚʢʠ ʢ ʦʩʥʦʚʥʦʤʫ ʚʝʱʝʩʪʚʫ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʝ ʠ ʨʝʜʫʮʠʨʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʚʩʪʫʧʘʶʪ ʚ ʦʜʥʠ ʠ ʪʝ ʞʝ ʨʝ-

ʘʢʮʠʠ [5, ʩ.5]. ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ 1% ʙʳʣʘ ʚʳʰʝ ʫ ʚʪʦʨʦʛʦ ʦʙ-

ʨʘʟʮʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ, ʦʙʨʘʟʝʮ ʧʦʜ ʥʦʤʝʨʦʤ ʦʜʠʥ ʚʳʛʦʜʥʦ ʦʪ-

ʣʠʯʘʣʩʷ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʝʩʝʥʠʝ ʜʦʙʘʚʢʠ ʚ ʚʠʜʝ ʪʸʨʪʳʭ ʧʦʜʩʦʣʥʝʯ-

ʥʳʭ ʷʜʝʨ ʚ ʢʦʣʠʯʝʩʪʚʝ 17% ʫʣʫʯʰʘʝʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʢʦʥʬʝʪ ʪʠʧʘ çɸʩ-

ʩʦʨʪʠè. 

 ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʥʘʯʠʥʢʠ ʚ ʰʦʢʦʣʘʜʥʳʭ ʢʦʥʬʝʪʘʭ ʪʠʧʘ çɸʩʩʦʨʪʠè ʜʦʣʞʥʘ ʙʳʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʯʝʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦ ʨʝʮʝʧʪʫʨʝ, ʥʦ ʥʝ ʤʝʥʝʝ 20% ʠ ʧʨʝʜʝʣʴʥʳʤ 

ʦʪʢʣʦʥʝʥʠʝʤ Ñ 5,0%. ʆʧʨʝʜʝʣʠʚ ʤʘʩʩʫ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʥʬʝʪ ʧʝʨʚʦʛʦ 

ʠ ʚʪʦʨʦʛʦ ʦʙʨʘʟʮʘ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

(ʊʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 

 ɸʥʘʣʠʟ ʤʘʩʩʳ ʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʢʦʥʬʝʪ 

ʆʙʨʘʟʝʮ ʇʦʢʘʟʘʪʝʣʠ 

ʌʘʢʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

1 

ʧʨʦʙʘ 

2 

ʧʨʦʙʘ 

3 

ʧʨʦʙʘ 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

1 

ʄʘʩʩʘ ʢʦʥʬʝʪʳ, ʛ 9,8 10,0 9,9 99 

ʉʦʜʝʨʞʘʥʠʝ ʛʣʘʟʫʨʠ,% 5,5 5,7 5,6 5,6 

ʉʦʜʝʨʞʘʥʠʝ ʥʘʯʠʥʢʠ,% 94,5 94,3 94,4  94,4 

2 

ʄʘʩʩʘ ʢʦʥʬʝʪʳ, ʛ 10,3 10,1 10,2  10,2 

ʉʦʜʝʨʞʘʥʠʝ ʛʣʘʟʫʨʠ,% 5,7 5,6 5,8  5,7 

ʉʦʜʝʨʞʘʥʠʝ ʥʘʯʠʥʢʠ,% 94,3 94,4 94,2 94,3 

ʢʦʥʪʨʦʣʴ 

ʄʘʩʩʘ ʢʦʥʬʝʪʳ, ʛ 9,9 10,0 10,1 99 

ʉʦʜʝʨʞʘʥʠʝ ʛʣʘʟʫʨʠ,% 5,6 5,7 5,6 5,6 

ʉʦʜʝʨʞʘʥʠʝ ʥʘʯʠʥʢʠ,% 94,4 94,3 94,4 94,4 

 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʘʩʩʘ ʠ ʩʦʦʪʥʦ-

ʰʝʥʠʝ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 4570-93 çʂʦʥʬʝʪʳ. ʆʙʱʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ [2, ʩ.5]. 

 ʇʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʥʬʝʪ ʧʦ ʫʨʦʚʥʶ ʩʦʜʝʨʞʘʥʠʷ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʤʠʢʦʪʦʢʩʠʥʦʚ, ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦʣʞʥʳ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʤ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ɻʆʉʊ 

26670 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʄʝʪʦʜʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚè [3, ʩ.7], ɻʆʉʊ 

10444.2 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʄʝʪʦʜʳ ʚʳʷʚʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

Staphylococcus aureusè [4,ʩ.4] 

ʊʘʙʣʠʮʘ 2 

 ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʦʥʬʝʪ (ʩʨʝʜʥʷʷ ʧʨʦʙʘ)  

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʢʦʥʬʝʪ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ ʥʦʨʤʘ ʧʦʢʘʟʘʪʝʣʷ 

ʂʄɸ-

ʌɸʠ 

ʄ,ʂʆɽ/ʛ 

ʄʘʩʩʘ ʧʨʦʜʫʢʪʘ (ʛ), ʚ ʢʦʪʦʨʦʡ 

ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ 
ɼʨʦʞʞʠ 

ʂʆɽ/ʛ 

ʥʝ ʙʦʣʝʝ 

ʇʣʝʩʝʥʠ 

ʂʆɽ/ʛ ʥʝ 

ʙʦʣʝʝ 
ɹɻʂʇ (ʢʦ-

ʣʠʬʦʨʤʳ) 

ʇʘʪʦʛʝʥʥʳʝ ʚ 

ʪ.ʯ. ʩʘʣʘʤʦʥʝʣʣʳ 

ʐʦʢʦʣʘʜʥʳʝ ʪʠʧʘ 

çɸʩʩʦʨʪʠè ʩ 

ʥʘʯʠʥʢʦʡ 

     

ʆʙʨʘʟʝʮ 1 3*104 - - - - 

ʆʙʨʘʟʝʮ 2 3*104 - - - - 

ʂʦʥʪʨʦʣʴ 3*104 - - - - 

ʊʨʝʙʦʚʘʥʠʷ ɻʆʉʊ 5*104 0,1 25 50 100 

  

 ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ ʦʙʨʘʟʮʳ ʢʦʥʬʝʪ ʩʦʚʝʨʰʝʥʥʦ 

ʙʝʟʦʧʘʩʥʳ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʢʦʥʜʠʪʝʨʩʢʦʡ 

ʬʘʙʨʠʢʝ çɹʘʷʥ ʉʫʣʫè ʭʦʨʦʰʦ ʥʘʣʘʞʝʥʥʳʡ ʩʘʥʠʪʘʨʥʳʡ ʠ ʪʝʭʥʦʭʠʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘ 

ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 ʉʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ɽʜʠʥʳʭ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʚʘʨʘʤ, 

ʧʦʜʣʝʞʘʱʠʤ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤʫ ʥʘʜʟʦʨʫ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 

 ʉʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʥʬʝʪʘʭ ʰʦʢʦʣʘʜʥʳʭ ʩ ʥʘʯʠʥʢʘʤʠ ʪʠʧʘ 

çɸʩʩʦʨʪʠè 

ʇʦʢʘʟʘʪʝʣʴ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʩʚʠʥʝʮ ʤʳʰʴʷʢ ʢʘʜʤʠʡ ʨʪʫʪʴ 

ʆʙʨʘʟʝʮ 1 0,01 - - - 

ʆʙʨʘʟʝʮ 2 0,01 - - - 

ʂʦʥʪʨʦʣʴ 0,01 - - - 

ɼʦʧʫʩʪʠʤʳʝ 

ʫʨʦʚʥʠ ʤʛ/ʢʛ ʥʝ 

ʙʦʣʝʝ ʜʣʷ ʢʦʥ-

ʬʝʪ 

1 1 0,5 0,1 

 

 ʉʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʥʬʝʪʘʭ ʰʦʢʦʣʘʜʥʳʭ ʩ ʥʘʯʠʥʢʘʤʠ ʪʠʧʘ 

çɸʩʩʦʨʪʠè ʚ ʥʦʨʤʝ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʢʦʥʬʝʪ 

ʙʝʟʦʧʘʩʥʳ. ɼʣʷ ʢʦʥʬʝʪ, ʩʦʜʝʨʞʘʱʠʭ ʩʝʤʝʯʢʠ, ʦʯʝʥʴ ʚʘʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʩʦʜʝʨʞʘʥʠʝ ʘʬʣʦ-

ʪʦʢʩʤʠʥʘ ɺ1, ɻʍʎɻ (Ŭ,ɓ, ɔ-ʠʟʦʤʝʨʳ) ʠ ɼɼʊ, ʢʦʪʦʨʦʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 0,05 ʤʛ/ʢʛ. ɺ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʘʬʣʦʪʦʢʩʤʠʥʘ ɺ1, ɻʍʎɻ (Ŭ,ɓ, ɔ-ʠʟʦʤʝʨʳ) ʠ 

ɼɼʊ. 

 ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ï ʵʪʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ ʰʢʘʣʘ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. ʅʘʤʠ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʦʥʬʝʪ (ʊʘʙʣʠʮʘ 4). 

 ʊʘʙʣʠʮʘ 4 

 ɸʥʘʣʠʟ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʢʦʥʬʝʪ 

ʆʙʨʘʟʮʳ ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
ʈʘʩʯʝʪʥʘʷ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ 

ʆʙʨʘʟʝʮ 1 

ʙʝʣʢʘ ï 8,8 ʛ; 

ʞʠʨʘ ï 34,3 ʛ; 

ʫʛʣʝʚʦʜʦʚ ï 49,8 

543,1 

ʆʙʨʘʟʝʮ 2 

ʙʝʣʢʘ ï 6,6 ʛ; 

ʞʠʨʘ ï 20,7 ʛ; 

ʫʛʣʝʚʦʜʦʚ ï 53, 

424,7 

ʂʦʥʪʨʦʣʴ 

ʙʝʣʢʘ ï 6,4 ʛ; 

ʞʠʨʘ ï 21,3 ʛ; 

ʫʛʣʝʚʦʜʦʚ ï 53, 

429,3 

 

 ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʦʙʨʘʟʮʘ ʧʦʜ ʥʦʤʝʨʦʤ ʦʜʠʥ 

ʤʘʢʩʠʤʘʣʴʥʘʷ 543,1ʢʢʘʣ, ʦʙʨʘʟʝʮ ʧʦʜ ʥʦʤʝʨʦʤ ʜʚʘ ʠʤʝʝʪ ʢʘʣʦʨʠʡʥʦʩʪʴ ʥʘ 118,4 ʢʢʘʣ 

ʥʠʞʝ ʧʝʨʚʦʛʦ ʦʙʨʘʟʮʘ ʠ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʥʘ 4,6 ʢʢʘʣ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʦ-

ʙʘʚʢʘ 17% ʪʸʨʪʦʛʦ ʷʜʨʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʥʘʯʠʥʢʫ ʢʦʥʬʝʪ çɸʩʩʦʨʪʠè ʫʣʫʯʰʘʝʪ ʦʨʛʘʥʦ-

ʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʪʘ-

ʶʪʩʷ ʚ ʥʦʨʤʝ, ʢʘʣʦʨʠʡʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 113,8 ʢʢʘʣ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 1.ɾʘʨʠʢʦʚʘ ɻ.ɻ., ʂʦʥʜʘʢʦʚʘ ʀ.ɸ., ʃʝʦʥʦʚʘ ʀ.ɹ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ  ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟ-

ʜʝʣʠʡ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʄ.:  ɸʛʨʦʧʨʦʤʠʟʜʘʪ, 2008. 162 ʩ. 

 2.ɻʆʉʊ 4570-93. ʂʦʥʬʝʪʳ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʚʚʝʜ. 01.01.93 ʜʦ  

01.01.17. ï ʄ. : ʀʟʜ-ʚʦ ʩʪʘʥʜʘʨʪʦʚ, 1993. ï 10 ʩ. 

 3.ɻʆʉʊ 26670-91. ʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʄʝʪʦʜʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ  ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ. ʚʚʝʜ. 01.01.91 ʜʦ 01.01.17. ï ʄ. : ʀʟʜ-ʚʦ ʩʪʘʥʜʘʨʪʦʚ, 1991. ï  10 ʩ. 
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 4. ɻʆʉʊ 10444.2-94. ʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʄʝʪʦʜʳ ʚʳʷʚʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ  ʢʦʣʠ-

ʯʝʩʪʚʘ Staphylococcus aureus. ʚʚʝʜ. 01.01.94 ʜʦ 01.01.17. ï ʄ. : ʀʟʜ-ʚʦ  ʩʪʘʥʜʘʨʪʦʚ, 1994. 

ï 10 ʩ. 

 5.ʏʝʧʫʨʠʥʘ ʀ.ʇ. ʊʦʚʘʨʦʚʝʜʝʥʠʝ ʠ ʵʢʩʧʝʨʪʠʟʘ ʢʦʥʜʠʪʝʨʩʢʠʭ ʪʦʚʘʨʦʚ: ʋʯʝʙʥʦʝ  ʧʦ-

ʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ. ʈʦʩʪʦʚ ʥ/ɼ: ʠʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʄʘʨʊè, 2008. 224 ʩ. 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ʆɹɺʆɼʅɽʅʀʗ ʀ ɺʈɽʄɽʅʀ 

ʇʈʆʈʓɺɸ ɺ ɻʆʈʀɿʆʅʊɸʃʔʅʓʍ ʅɽʌʊɽɼʆɹʓɺɸʖʑʀʍ ʉʂɺɸɾʀʅɸʍ 

ʅʠʛʤʘʪʫʣʣʠʥ ɼ. ʄ. 

ʩʪʫʜʝʥʪ ʌʊʀ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʋʬʘ 

ʉʘʨʘʤʫʣʦʚ ɺ.ɺ. 

ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʆʆʆ çʈʅ-ʋʬʘʅʀʇʀʥʝʬʪʴè, ʋʬʘ 

ʅʘʟʤʫʪʜʠʥʦʚ ʌ.ʌ. 

ʜʦʮʝʥʪ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʋʬʘ 

 

ɼʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʈʦʩʩʠʠ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ 

ʦʮʝʥʢʠ ʜʘʶʪ ʩʨʝʜʥʶʶ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʚ ʈʌ ʧʦʨʷʜʢʘ 86%.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʥʝʬʪʷʥʳʭ, ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʥʝ-

ʬʪʷʥʳʭ, ʥʝʬʪʝʛʘʟʦʚʳʭ ʠ ʛʘʟʦʚʳʭ ʟʘʣʝʞʝʡ ʠʤʝʶʪ ʧʦʜ ʩʦʙʦʡ ʙʘʰʤʘʢ ʩ ʧʦʜʦʰʚʝʥʥʦʡ ʚʦ-

ʜʦʡ, ʣʠʙʦ ʢʦʥʪʫʨ ʢʨʘʝʚʳʭ ʚʦʜ ʠʣʠ ʞʝ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʪʦ, ʠ ʜʨʫʛʦʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʎʝʣʝʩʦ-

ʦʙʨʘʟʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʣʦʱʘʜʝʡ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʟʥʘʥʠʷ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʜʚʠʞʝʥʠʷ ʛʨʘʥʠʮ ʨʘʟʜʝʣʘ ʛʘʟ-ʚʦʜʘ, ʥʝʬʪʴ-ʚʦʜʘ ʠ ʛʘʟ-

ʥʝʬʪʴ ʢ ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʩʢʚʘʞʠʥʘʤ. ɽʩʣʠ ʧʦʜʪʷʛʠʚʘʥʠʝ ʧʦʜʦʰʚʝʥʥʳʭ ʚʦʜ ʧʨʦʠʟʦʡʜʝʪ ʚ 

ʦʯʝʥʴ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʨʝʤʝʥʝʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥʳ, ʪʦ ʵʪʦ ʟʥʘʯʠʪ, 

ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʩʢʚʘʞʠʥʘ ʩʪʘʣʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦʡ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʜʝʪʩʷ ʧʨʦʚʦ-

ʜʠʪʴ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʦʡ ʢʦʣʦʥʥʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʪʦʢʘ ʚʦʜʳ ʚ ʩʢʚʘʞʠʥʫ, ʫʩʪʘʥʦʚʢʫ ʧʣʘʩʪʳʨʷ ʠʣʠ ʧʘʢʝʨʘ. 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʘ ʟʘʨʝʟʢʘ ʙʦʢʦʚʳʭ ʩʪʚʦʣʦʚ (ɿɹʉ). ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʠ 

ʘʥʘʣʠʟʳ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʝʡ ʩ ʛʘʟʦʚʦʡ ʰʘʧʢʦʡ [1] ʠ ʧʦʜʦʰʚʝʥʥʦʡ ʚʦʜʦʡ, ʢʦʥʫʩʦʦʙʨʘʟʦ-

ʚʘʥʠʝ ʷʚʣʷʝʪʩʷ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʙʚʦʜʥʝʥʠʷ ʣʠʙʦ ʟʘʛʘʟʦʚʳʚʘʥʠʷ 

ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʭ ʧʣʘʩʪʘʭ. ʇʨʝʞʜʝʚʨʝʤʝʥ-

ʥʦʝ ʦʙʚʦʜʥʝʥʠʝ ʠʣʠ ʟʘʛʘʟʦʚʳʚʘʥʠʝ ʩʢʚʘʞʠʥ, ʥʝʟʥʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʧʨʠʯʠʥ, ʦʙʫ-

ʩʣʘʚʣʠʚʘʶʱʠʭ ʵʪʦ ʷʚʣʝʥʠʝ, ʚʝʜʝʪ ʢ ʧʦʪʝʨʷʤ ʙʦʣʴʰʦʡ ʜʦʣʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʶ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʘ, ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʨʘʟʨʘʙʦʪʢʠ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ MAGMA, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ ʥʝʣʝʪʫʯʝʡ ʥʝʬʪʠ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʫʶ ʢʘʢ 

ʙʝʪʘ-ʤʦʜʝʣʴ. ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʙʳʣ ʩʦʟʜʘʥ ʚ ʆʆʆ çʈʅ-ʋʬʘʅʀʇʀʥʝʬʪʴè 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʷʤʠ ʥʝʣʝʪʫʯʝʡ ʥʝʬʪʠ. ʆʜʥʠʤ ʠʟ ʧʣʶʩʦʚ ʜʘʥʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʷ ʬʘʡʣʦʚ ʚ ʜʨʫʛʠʝ ʬʦʨʤʘʪʳ 

ʜʨʫʛʠʭ ʩʠʤʫʣʷʪʦʨʦʚ. 

ɹʳʣʘ ʚʳʧʦʣʥʝʥʘ ʤʦʜʝʣʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çʄɸɻʄɸè. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ 45 ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ 3ɼ ʤʦʜʝʣʴ ʧʣʘʩʪʘ ʩ 

ʪʨʘʝʢʪʦʨʠʷʤʠ ʩʢʚʘʞʠʥ.  

ʇʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʚʨʝʤʝʥʠ ʧʦʜʪʷʛʠʚʘʥʠʷ ʧʦʜʦʰʚʝʥʥʦʡ ʚʦʜʳ ʧʦ ʜʚʫʤ ʤʝʪʦʜʠʢʘʤ 

ï ɺʘʪʪʝʥʙʘʨʛʝʨʘ ʩʦʚʤʝʩʪʥʦ ʩ ʗʥʛʦʤ [2] ʠ ʇʘʧʘʪʟʘʢʦʩʘ ʩʦʚʤʝʩʪʥʦ ʩ ʍʦʡʣʘʥʜʦʤ ʠ ʉʢʘʝʚʝ-

ʣʘʥʜʦʤ [3].  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴʥʘʷ ʩʢʚʘʞʠʥʘ ˉ437, ʜʣʷ ʥʝʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ 

ʨʘʩʯʝʪʳ ʢʨʠʪʠʯʝʩʢʦʛʦ ʜʝʙʠʪʘ ʠ ʚʨʝʤʝʥʠ ʧʨʦʨʳʚʘ ʧʦʜʦʰʚʝʥʥʦʡ ʚʦʜʳ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ 

ʨʠʩʫʥʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʥʝʢʦʪʦʨʳʝ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʵʪʦʡ ʩʢʚʘʞʠʥʳ. 
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ʈʠʩ.1. 3ɼ ʤʦʜʝʣʴ ʧʣʘʩʪʘ ʩ ʪʨʘʝʢʪʦʨʠʷʤʠ ʩʢʚʘʞʠʥ 

 

 
ʈʠʩ.2. ʅʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ ʩʢʚʘʞʠʥʳ 437 ʚ ʨʘʟʨʝʟʝ ʥʘ ʤʦʤʝʥʪ 01.07.2014 

 

ʅʘ ʨʠʩ.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʪʨʘʝʢʪʦʨʠʷ ʩʢʚʘʞʠʥʳ ʚ ʧʣʘʩʪʝ. ɺʠʜʥʦ, ʯʪʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʩʢʚʘʞʠʥʳ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʧʦʩʝʨʝʜʠʥʝ ʤʝʞʜʫ ʢʨʦʚʣʝʡ ʧʣʘʩʪʘ 

ʠ ɺʅʂ, ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʛʦʨʠʟʦʥʪʘʣʠ ʥʘ ʢʦʥʝʯʥʦʤ ʫʯʘʩʪʢʝ. ʅʘ ʵʪʦʤ ʨʠ-

ʩʫʥʢʝ ʚʳʙʠʨʘʝʪʩʷ ʪʦʯʢʘ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʩʢʚʘʞʠʥʳ ʜʦ ʢʨʦʚʣʠ ʠ ʜʦ ɺʅʂ ʩ ʢʦ-

ʦʨʜʠʥʘʪʘʤʠ (2180, 2457.5). 

ʅʘ ʨʠʩ.4 ʧʨʠʚʝʜʝʥʘ ʚʨʝʤʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥʳ 437 ʩ ʤʦ-

ʤʝʥʪʘ ʥʘʯʘʣʘ ʨʘʙʦʪʳ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʥʘ ʤʦʤʝʥʪ ʟʘʧʫʩʢʘ ï 8 ʘʧʨʝʣʷ 2015ʛ, ʦʥʘ ʫʞʝ 

ʩʦʩʪʘʚʣʷʣʘ 86% , ʠ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʨʘʙʦʪʳ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 8% (ʩ 86% ʜʦ 

94%), ʧʦʩʣʝ ʯʝʛʦ ʧʨʠʥʷʣʘ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ. 


