
 

 

 

 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʂʠʾʚʩʴʢʠʡ ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

                                                                                         ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ 

 

 

ʇʋʉʊʆɺʆʁʊ ʈʋʉʃɸʅ ʆʃɽʂʉɸʅɼʈʆɺʀʏ 

 

ʋɼʂ 711.73:656.11 

ɼʀʉɽʈʊɸʎɯʗ 

ɯʅɾɽʅɽʈʅʆ-ʇʃɸʅʋɺɸʃʔʅɯ ʈɯʐɽʅʅʗ ʊʈɸʅʉʇʆʈʊʅʆ-
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ɸʅʆʊɸʎɯʗ 

ʇʫʩʪʦʚʦʡʪ ʈ. ʆ. ɯʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʩʫʯʘʩʥʠʭ ʘʝʨʦʧʦʨʪʽʚ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

 ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟ ʛʘʣʫʟʽ ʟʥʘʥʴ 

19 çɸʨʭʽʪʝʢʪʫʨʘ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ 

ʽʥʞʝʥʝʨʽʷè. ï ʤ. ʂʠʾʚ: çɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʂʠʾʚʩʴʢʠʡ ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè, 

2025 ʨ.  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥ ʁʪʘ ʚʠʨʽʰʝʥʥ ʁʥʘʫʢʦʚʠʭ 

ʟʘʚʜʘʥʴ ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ (ʊʇɺ), ʱʦ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʠʪʠ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥ ̫ ʦʨʛʘʥʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʘʝʨʦʧʦʨʪʘʭ ʋʢʨʘʾʥʠ. ɺ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʧʦʢʣʘʜʝʥʽ 

ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʧʽʰʦʭʽʜʥʠʭ  ̔ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʽʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʯʘʩʦʚʠʤʠ ʚʠʪʨʘʪʘʤʠ ʧʝʨʝʤʽʱʝʥʥ ̫ ʤʽʞ ʟʫʧʠʥʢʘʤʠ ʪʘ ʤʽʩʮʷʤʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. ʈʦʙʦʪʘ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʦʨʝʪʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʫʭʫ ʧʽʰʦʭʽʜʥʠʭ 

ʧʦʪʦʢʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʾʭʥʴʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ʊʘʢʦʞ ʨʦʟʛʣʷʥʫʪʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ  ̔ʪʝʥʜʝʥʮʽʾ ʚ 

ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʽʚ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʧʦʢʨʘʱʠʪʠ ʫʤʦʚʠ ʨʫʭʫ ʣʶʜʩʴʢʦʛʦ  ̔ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʪʘ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ. 

ʆʮʽʥʝʥʦ ʥʘʷʚʥʽ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʪʘ ʨʦʟʛʣʷʥʫʪʽ ʩʧʦʩʦʙʠ ʾʭʥʴʦʾ ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʪʨʫʢʪʫʨʫ ʘʝʨʦʧʦʨʪʽʚ. 

ʋ ʧʝʨʦhʤʫ ʨʦʟʜʽʣ ̔ʜʠʩʝʨʪʘʮʽʾ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ, ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥ ̔ʪʘ ʧʣʘʥʫʚʘʣʴʥʽ 

ʥʝʜʦʣʽʢʠ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʦ ʟʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ʫ ʮʽʡ ʛʘʣʫʟʽ. ɿʦʢʨʝʤʘ, 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʪʘʢʽ ʢʣʶʯʦʚʽ ʧʨʦʙʣʝʤʠ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʽʪʯʠʟʥʷʥʠʭ ʘʝʨʦʧʦʨʪʽʚ: 

ʧʝʨʝʚʠʱʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, 



II  

 

 

 

ʥʝʩʪʘʯʘ ʧʨʷʤʠʭ ʰʚʠʜʢʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʧʦʣʫʯʝʥʴ ʫ ʚʝʣʠʢʠʭ ʘʝʨʦʧʦʨʪʘʭ, 

ʜʝʬʽʮʠʪ ʤʽʩʮʴ ʜʣʷ ʩʪʦʷʥʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʘ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦ ʦʙʣʘʰʪʦʚʘʥʠʭ ʤʽʩʮʴ ʜʣʷ ʟʫʧʠʥʢʠ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʛʨʘʥʠʯʥʫ ʧʽʰʦʭʽʜʥʫ ʜʘʣʴʥʽʩʪʴ ʧʝʨʝʩʘʜʢʠ 

ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʫ ʬʦʨʤʫ ʜʽʣʷʥʢʠ ʊʇɺ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʽʡ 

ʚʽʜʩʦʪʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʧʣʦʱʽ ʧʘʨʢʽʥʛʽʚ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʛʦ 

ʟʘʢʦʨʜʦʥʥʦʛʦ ʜʦʩʚʽʜʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ ʚʩʪʘʥʦʚʣʝʥʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʧʽʰʦʭʽʜʥʠʭ ʦʩʪʨʦʚʽʚ ʪʘ ʤʽʩʮʷ ʩʪʦʷʥʦʢ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʘ 

ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ.  

ʈʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ ʚ ʘʝʨʦʧʦʨʪʘʭ 

ʰʣʷʭʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-

ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʨʦʙʦʪʠ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ɼʨʫʛʠʡ ʨʦʟʜʽʣ ʜʠʩʝʨʪʘʮʽʾ ʧʨʠʩʚʷʯʝʥʦ ʨʦʟʛʣʷʜʫ ʤʝʪʦʜʘʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʠʪʘʥʴ  ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʣʝʥʥʶ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ʊʘʢʦʞ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʊʇɺ: ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʩʝʨʚʽʩʫ ʪʘ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʤʽʱʝʥʥʷ ʡ 

ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. ɺʠʷʚʣʝʥʦ, ʱʦ ʤʝʪʦʜʠʢʘ ʚʠʙʦʨʫ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʊʇɺ ʱʝ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤ.̔ 

ɺʠʟʥʘʯʝʥʦ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ  ̔

ʟʨʫʯʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʘʭ ʘʝʨʦʧʦʨʪʽʚ. ʅʘ ʾʭ ʧʽʜʩʪʘʚʽ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʟʘ ʨʽʚʥʝʤ 

ʧʨʽʦʨʠʪʝʪʫ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʢʦʥʘʥʦ ʾʭʥʽʡ ʨʦʟʧʦʜʽʣ ʟʘ ʨʽʚʥʷʤʠ ʽʻʨʘʨʭʽʾ: 

ʤʽʩʪʦʙʫʜʽʚʥʽ ʯʠʥʥʠʢʠ (ʧʝʨʰʠʡ ʨʽʚʝʥʴ, ʥʘʡʧʨʽʦʨʠʪʝʪʥʽʰʽ) ʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-



III  

 

 

 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʯʠʥʥʠʢʠ ʙʝʟʧʝʢʠ ʡ ʢʦʤʬʦʨʪʥʦʩʪʽ, 

ʘ ʪʘʢʦʞ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ (ʜʨʫʛʠʡ ʨʽʚʝʥʴ). 

ʈʦʟʛʣʷʥʫʪʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʪʠʧʦʣʦʛʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ. ɸʚʪʦʨʦʤ ʫʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʟʘʛʘʣʴʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʙʘʟʽ ʘʝʨʦʧʦʨʪʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʪʘ ʬʦʨʤʦʶ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ. ʋʜʦʩʢʦʥʘʣʝʥʦ ʥʘʷʚʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʦʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

ʚʠʟʥʘʯʝʥʦ ʩʢʣʘʜʦʚʽ ʟʦʥʠ ʾʭ ʪʝʨʠʪʦʨʽʾ: ʪʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʫ ʟʦʥʫ, ʨʝʟʝʨʚʥʫ 

ʟʦʥʫ (ʟʘ ʥʘʷʚʥʦʩʪʽ) ʪʘ ʟʦʥʫ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ (ʟʘ ʥʘʷʚʥʦʩʪʽ). ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ 

ʩʪʨʫʢʪʫʨʫ ʛʦʣʦʚʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ: ʧʽʰʦʭʽʜʥʘ ʪʝʨʠʪʦʨʽʷ, ʟʦʥʘ 

ʧʘʨʢʫʚʘʥʥʷ, ʟʦʥʘ ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʟʦʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ.  

ʋ ʪʨʝʪɹʦʤʫ ʨʦʟʜʽʣ ̔ʜʠʩʝʨʪʘʮʽʾ ʚʠʚʯʝʥʥʦ ʦʩʦʙʣʠʚʦʩʪ ̔ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʪʘ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ  ̔ ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʣʦʱ̔ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʢ̒ʮʽʡ ʣʶʜʝʡ ʟ ʙʘʛʘʞʝʤ ʪʘ 

ʣʶʜʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫ ʰʠʨʠʥʫ 

ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʟ 

ʙʘʛʘʞʝʤ, ʜʣʷ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʪʘ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʨʫʭʫ. ʅʘ ʧʽʜʩʪʘʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ ʢʦʤʬʦʨʪʥʦʛʦ 

ʨʫʭʫ ʧʘʩʘʞʠʨʽʚ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʫ ʊʇɺ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʦ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ, ʷʢʽ 

ʦʧʠʩʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʊʇɺ, ʜʦʚʞʠʥʦʶ ʬʨʦʥʪʫ ʚʠʩʘʜʢʠ-

ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ, ʱʽʣʴʥʽʩʪʶ ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, ʨʦʟʤʽʨʦʤ ʘʚʪʦʙʫʩʥʠʭ 

ʩʪʦʷʥʦʢ ʽ ʨʽʯʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʘʝʨʦʧʦʨʪʽʚ. ɺʠʷʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʨʝʣʷʮʽʾ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʾʭ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʽ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʘʩʘʞʠʨʘʤʠ ʨʽʟʥʠʭ 

ʘʝʨʦʧʦʨʪʽʚ ʫ ʩʚʽʪʽ.  



IV  

 

 

 

ɸʚʪʦʨʦʤ ʚʠʟʥʘʯʝʥʽ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ, ʨʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ 

ʨʫʭʫ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʣʦʱ̔ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʢ̒ʮʽʡ ʧʘʩʘʞʠʨʽʚ 

ʟ ʙʘʛʘʞʝʤ.  

ʏʝʪʚʝʨʪʠʡ ʨʦʟʜʽʣ ʜʠʩʝʨʪʘʮʽʾ ʧʨʠʩʚʷʯʝʥʦ ʨʦʟʨʦʙʣʝʥʥʶ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ 

ʧʘʨʘʤʝʪʨʽʚ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʩʠʩʪʝʤʫ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʦʥ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʽ ʢʦʤʧʣʝʢʩʥʽ ʧʽʜʭʦʜʠ 

ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʊʇɺ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʝʬʝʢʪʠʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ. ʇʦʜʘʥʽ ʤʝʪʦʜʠʢʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʜʦʙʦʚʠʡ ʣʶʜʩʴʢʠʡ ʧʦʪʽʢ ʘʝʨʦʧʦʨʪʫ, ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ 

ʣʶʜʝʡ ʫ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ ʪʘ ʥʝʦʙʭʽʜʥʫ ʧʣʦʱʫ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʨʫʭʫ ʧʘʩʘʞʠʨʽʚ. 

ʈʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʢʦʞʥʦʛʦ ʘʝʨʦʧʦʨʪʫ, ʚʢʣʶʯʥʦ ʟʽ 

ʱʽʣʴʥʽʩʪ ʁʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ, ʰʚʠʜʢʽʩʪ ʁʨʫʭʫ ʧʽʰʦʭʦʜʽʚ ʽ ʟʦʥʦ  ʁʟʘʪʨʠʤʢʠ.  

ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ 

ʤʽʩʮʴ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʪʘʢʩʽ ʡ ʛʨʦʤʘʜʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʜʦʙʦʚʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʘʝʨʦʧʦʨʪʫ, ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʩʪʦʷʥʢʘʭ 

ʪʘ ʯʘʩʪʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ, ̫ ʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ 

ʧʘʩʘʞʠʨʽʚ, ʟʤʝʥʰʠʪʠ ʯʘʩʦʚ ̔ ʟʘʪʨʠʤʢʠ, ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʪʘ ʟʘʛʘʣʴʥʫ 

ʝʬʝʢʪʠʚʥʩ̔ʪɹ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʫ. 

ʈʦʟʨʦʙʣʝʥʦ ̔  ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʽʜʭʽʜ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʦʮʽʥʶʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥʠ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʟʦʥ ʧʘʨʢʫʚʘʥʥʷ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʥʝ ʣʠʰʝ ʩʪʦʷʥʢʠ, ʘ ʡ ʜʦʜʘʪʢʦʚʽ ʟʦʥʠ ʜʣʷ ʧʨʦʾʟʜʽʚ ʽ ʤʘʥʝʚʨʫʚʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʫʻ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 



V 

 

 

 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ, ʱʦ ʧʽʜʚʠʱʫ ̒ʢʦʤʬʦʨʪ ʽ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʚʩʽʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʝʨʦʧʦʨʪʫ, ʚʢʣʶʯʥʦ ʟ ʧʘʩʘʞʠʨʘʤʠ, ʧʨʘʮʽʚʥʠʢʘʤʠ ʪʘ ʦʩʦʙʘʤʠ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʪʘ ʟʫʩʪʨʽʯʘʶʪ.ɹ   

ɸʚʪʦʨʦʤ ʚʠʟʥʘʯʝʥʽ ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ, ʱʦ ʻ 

ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʨʦʟʧʦʜʽʣʫ ʪʝʨʠʪʦʨʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʦʥʘʤʠ, 

ʩʢʦʨʦʯʝʥʥʷ ʟʘʪʨʠʤʦʢ, ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʪʨʘʪ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʡ ʝʢʩʧʣʫʘʪʘʮʽʶ ʊʇɺ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ ʟʘʛʘʣʦʤ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʦʜʠʬʽʢʦʚʘʥʫ ʤʦʜʝʣʴ ʫʨʘʭʫʚʘʥʥʷ ʧʣʦʱ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʊʇɺ ʘʝʨʦʧʦʨʪʫ, ʷʢʘ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʧʨʦʩʪʽʨ ʤʽʞ ʧʽʰʦʭʽʜʥʠʤʠ, 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʦʥʘʤʠ ʪʘ ʟʦʥʘʤʠ ʩʪʦʷʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʚʘʞʘʶʯʠ ʥʘ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ, ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʽʚ ʽ ʦʙʤʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʦʥʫʚʘʥʥʷ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ  ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ. ʆʪʨʠʤʘʣʠ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ.  
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The thesis is submitted for the degree of Doctor of Philosophy (Ph.D) in the field 
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and Civil Engineering". ï Kyiv : çState  University çKyiv Aviation Instituteè, 2025. 

The dissertation work is devoted to the issues of relevance of research and 

solution of scientific tasks of development and formation of transport interchange hubs 

(TIH), which allows to solve the issue of organization of functioning of transport 

infrastructure at airports of Ukraine. The work is based on theoretical research, which 

allows to solve the problems of distribution of pedestrian and transport flows in TIHs 

on the territory of airports with minimal time costs when moving between stops and 

passenger service points by various modes of transport. The work is based on 

experimental and theoretical research of patterns of movement of pedestrian flows and 

possibilities of their distribution on the territory of TIHs of airport terminal complexes. 

The work considers and analyzes modern approaches and trends in development of 

transport interchange hubs in the structure of airports, which allow to improve 

conditions of movement of human and transport flow and are aimed at improving the 

functional and planning organization of TIHs. Also, existing engineering and planning 

solutions of TIHs are evaluated and ways of their integration into the structure of 

airports are considered. 

The first section of the dissertation is devoted to the analysis of the current state 

of transport interchange hubs of Ukrainian airports, their functional and planning 

shortcomings, as well as the study of foreign experience in this area. In particular, the 

following key problems of TIHs on the territory of domestic airports were identified: 

exceeding the optimal pedestrian accessibility between modes of transport, lack of 

direct high-speed transport connections at large airports, shortage of parking spaces 

and storage of individual and passenger transport and lack of properly arranged places 

for stopping and servicing passengers by public transport. 

During the study, the maximum pedestrian distance of the transfer between 

modes of transport, the most optimal shape of the TIH site, as well as the average 

percentage of the parking area were determined. Based on the analyzed foreign 
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experience of the functional and planning organization of TIHs, the effectiveness of 

vertical and horizontal functional and spatial planning, the presence of pedestrian 

islands and parking spaces for public and private transport on the territory of the airport 

terminal complex were established.  

The issue of improving the functioning of the TIHs at airports by optimizing 

technological processes, improving the spatial planning organization of airport 

complexes and coordinating the work of passenger transport is considered.  

The second section of the dissertation is devoted to the analysis of methods for 

studying the formation and development of transport interchange hubs, as well as the 

development of their classification according to various criteria. In the process of work, 

the main approaches to studying of TIHs were identified: analysis functioning of TIH, 

research of passenger flows, service and quality of service, as well as the location and 

number of interchange hubs. It was found that the methodology for choosing a location 

and determining the optimal size of TIHs still requires detailed study, which justifies 

the need for further research in this direction. 

Factors that influence the patterns of pedestrian traffic and the convenience of 

moving and staying people in transport interchange hubs at the airport are identified. 

On their basis, a model of the influence of factors according to their priority level was 

developed, as a result of which their division was carried out by hierarchy levels: urban 

planning factors (first level, the highest priority) and transport and infrastructure, 

functional and technological, safety and comfort factors, as well as socio-economic 

(second level). 

The typologies of transport interchange hubs on the territory of airports were 

considered and analyzed. The author first established and proposed a general 

classification of transport interchange hubs on the territory of the airport complex 

according to the functional and planning organization and the shape of the station area. 

The existing classification of transport interchange hubs was improved. 

Based on the study of the areas of transport interchange hubs, the component 

zones of their territory were determined: transport and pedestrian zone, reserve zone 
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(if any) and zone of architectural structures (if any). The structure of the main transport 

and pedestrian zone has also been determined: a pedestrian area, a parking area, a 

greening area, and a road zone. 

The third section of the dissertation is devoted to the study of the features of 

pedestrian traffic and the relationships between the parameters of transport interchange 

hubs on the territory of airport complexes. In the process of experimental and 

theoretical research, an analysis of the areas of horizontal projections of people with 

luggage and people with disabilities was carried out. In the course of the work, the 

minimum permissible width of pedestrian zones was determined to ensure comfortable 

movement of passengers with luggage, for one-way and two-way traffic. Based on 

experimental research, an indicator of the density of comfortable passenger traffic and 

the maximum density of pedestrian flows in the TIH were established.  

Based on the results of the correlation analysis, regression models were 

developed that describe the dependence between the total area of the TIH, the length 

of the passenger disembarkation front, the density of the pedestrian flow, the size of 

bus stops and the annual passenger flow of airports. It was found that the correlation 

coefficients confirm their high accuracy and practical significance.  

The use of vehicles by passengers of various airports in the world was analyzed. 

The author has identified and proposed effective methods for optimizing and 

improving the functional planning organization of TIHs, developed models of human 

flow movement taking into account the areas of horizontal projections of passengers 

with luggage. 

The fourth section of the dissertation is devoted to the development of methods 

for calculating the parameters of pedestrian zones and transport flows in transport 

interchange hubs on the territory of airport terminal complexes. A system of measures 

to increase the effective functioning of transport interchange hubs, which involves 

taking into account passenger and transport flows, is substantiated. 

Methodological approaches to calculating the areas of functional zones of 

transport interchange hubs are improved. New comprehensive approaches to the design 
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and reconstruction of TIHs taking into account human flow on the territory of airport 

terminal complexes are proposed, which will contribute to the effective use of the 

airport territory. The proposed methods allow calculating the daily human flow of the 

airport, the average time of people staying in the pedestrian zone and the area required 

for comfortable passenger movement. The developed models take into account the 

specifics of each airport, including the density of human traffic, pedestrian speed and 

delay zones. 

Mathematical models have been developed to calculate the number of parking 

spaces for private cars, taxis and public buses depending on the daily passenger flow 

of the airport, the time of transport in the parking lots and the share of different types 

of transport used. Recommendations have been proposed to create conditions that 

allow meeting the needs of passengers, minimizing time delays, increasing safety and 

overall efficiency of the airport. 

A theoretically justified approach to building a model for estimating the total 

area of the transport zone required for parking zones has been developed and is taking 

into account not only parking lots, but also additional areas for passage and 

maneuvering. The proposed model provides the conditions for using an integrated 

approach to planning and managing transport flows, increasing comfort and 

convenience for all airport users, including passengers, employees and accompanying 

and meeting persons. 

The author has identified and characterized methods for increasing the efficiency 

of using the territory of transport interchange hubs at airports, which is the basis for 

further theoretical and applied research aimed at optimizing the distribution of the 

territory between different functional zones, minimizing delays, optimizing the costs 

of construction and operation of the TIH, and ensuring the effective functioning of the 

TIH as a whole. A modified model for accounting for the areas of functional zones of 

the TIH at airport is proposed, which allows for rational distribution of space between 

pedestrian, transport and vehicle parking zones, taking into account passenger flows, 

flow density and territory restrictions. 



X 

 

 

 

Recommendations for determining functional zoning and rational use of the 

territory of transport interchange hubs to increase the efficiency of passenger service 

at airports have been improved. Recommendations on the functional and spatial 

organization of transport interchange hubs at airports have been further developed. 

Keywords: transport interchange hub (TIH), airport, terminal complex, station 

square, pedestrian flow, transport flow, pedestrian traffic, transport infrastructure, 

engineering and planning solutions, functional zoning, vehicle, public transport, 

organization of pedestrian traffic, capacity, pedestrian. 
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ɺʉʊʋʇ 

ʅʘ ʩʴʦʛʦʜʥ ̔ ʘʚʽʘʮʽʡʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʧʨʠʪʘʤʘʥʥʠʡ ʨʦʟʚʠʪʦʢ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʬʘʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʽʜ 

ʨʽʟʥʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ. ʂʨʽʤ ʪʦʛʦ, ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʘʝʨʦʧʦʨʪʽʚ ʫʧʦʚʽʣʴʥʶʻ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞʽ ʘʚʽʘʢʦʤʧʘʥʽʡ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʩʣʫʛʘʤʠ 

ʘʝʨʦʧʦʨʪʫ. ʑʦ, ʩʚʦ̒ʁ ʯʝʨʛʦʶ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʣʘʛʦʜʞʝʥʦʾ 

ʢʦʦʨʜʠʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʨʫʭʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ, ʤʽʞ ʩʘʤʠʤʠ ʘʝʨʦʧʦʨʪʘʤʠ,  

ʘʝʨʦʧʦʨʪʦʤ ʪʘ ʥʘʩʝʣʝʥʠʤ ʧʫʥʢʪʦʤ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ. ʊʦʤʫ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʻ: ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ 

ʥʘ ʧʝʨʝʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʟ ʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʽʥʰʠʡ; ʧʝʨʝʰʢʦʜʠ ʨʫʭʫ ʤʽʞ 

ʪʨʘʥʩʧʦʨʪʥʠʤ ʪʘ ʧʘʩʘʞʠʨʩʴʢʠʤ ʧʦʪʦʢʦʤ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʴʥʦʶ ʧʣʦʱʝʶ 

ʘʝʨʦʧʦʨʪʫ; ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ, 

ʥʝʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʝʨʝʚʝʟʝʥʴ ʟ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ ʜʦ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, 

ʧʨʦʙʣʝʤʘ ʧʘʨʢʦʤʽʩʮʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʽʩʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ 

ʘʝʨʦʧʦʨʪʘʤʠ ʪʘ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ. 

ʇʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʫ ʟ ʧʽʰʦʭʽʜʥʠʤʠ ʽ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʽ ʧʦʟʘ ʾʭ ʤʝʞʘʤʠ ʤʦʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʟʘʚʜʷʢʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʤ ʚʫʟʣʘʤ. ʈʘʮʽʦʥʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʊʇɺ ʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʘʩʘʞʠʨʩʴʢʝ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ, 

ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʧʦʾʟʜʢʠ ʟ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʜʦ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʨʦʟʚô̫ ʟʘʪʠ 

ʧʨʦʙʣʝʤʫ ʟ ʧʘʨʢʫʚʘʣʴʥʠʤʠ ʤʽʩʮʷʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʫ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʰʚʠʜʢʫ ʽ ʙʝʟʧʝʯʥʫ ʧʝʨʝʩʘʜʢʫ ʟ ʦʜʥʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʽʥʰʠʡ. ʅʝʦʙʭʽʜʥʽʩʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

ʟʫʤʦʚʣʝʥʘ ʤʦʞʣʠʚʽʩʪʶ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʣʠʢʘʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʫ ʟ ʨʦʟʤʽʱʝʥʥʷʤ ʪʘ ʬʦʨʤʫʚʘʥʥʷʤ 
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ʊʇɺ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʾʭ ʤʘʨʰʨʫʪʽʚ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. ʊʦʤʫ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʽ ʚʫʟʣʠ ʚ ʩʠʩʪʝʤʽ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʚʦʢʟʘʣʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ, ʛʨʘʥʪʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ, ʷʢʽ ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʽ ʢʘʬʝʜʨʦʶ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʝʨʦʧʦʨʪʽʚ ʪʘ ʘʚʪʦʰʣʷʭʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʜʝʨʞʘʚʥʠʡ ʦʙʣʽʢʦʚʠʡ ʥʦʤʝʨ: 0224U000611, ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʘ ʨʦʙʦʪʘ (çɺʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ 

ʥʘʧʨʷʤʫ çʊʝʭʥʽʯʥʽ ʥʘʫʢʠè ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè), ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʘ ʧʨʦʜʫʢʮʽʷ (çʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦʝʢʪʫ ʇʨʦʛʨʘʤʠ ʩʝʨʪʠʬʽʢʘʮʽʾ ʂɹʇʉ ʄ7-ɺ5 

çʅʝʙʝʩʥʠʡ ʧʘʪʨʫʣʴè ʪʘ ʘʣʛʦʨʠʪʤʫ ʦʪʨʠʤʘʥʥʷ ʉʝʨʪʠʬʽʢʘʪʫ ʪʠʧʫ ʂɹʇʉ ʄ7-ɺ5è 

ʪʘ çʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʮʽʥʢʠ ʩʪʘʥʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʞʦʨʩʪʢʠʭ ʪʘ ʥʝʞʦʨʩʪʢʠʭ ʘʝʨʦʜʨʦʤʥʠʭ ʧʦʢʨʠʪʪʽʚ ʪʘ 

ʘʝʨʦʜʨʦʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʙʫʣʠ ʧʦʰʢʦʜʞʝʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʦʡʦʚʠʭ ʜʽʡè) 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟ ʨʝʘʣʽʟʘʮʽʻʶ çʅʘʮʽʦʥʘʣʴʥʦ ʾ

ʪʨʘʥʩʧʦʨʪʥʦ ʾ ʩʪʨʘʪʝʛʽ ʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè (ʨʦʟʧʦʨʷʜʞʝʥʥʷ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 30 ʪʨʘʚʥʷ 2018 ʨʦʢʫ ˉ 430-ʨ) ʪʘ çɼʝʨʞʘʚʥʦʾ 

ʮʽʣʴʦʚʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʘʝʨʦʧʦʨʪʽʚ ʥʘ ʧʝʨʽʦʜ ʜʦ 2023 ʨʦʢʫè, ʷʢʘ ʙʫʣʘ 

ʟʘʪʚʝʨʜʞʝʥʘ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 24 ʣʶʪʦʛʦ 2016 ʨ. ˉ 

126.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʈʦʟʨʦʙʣʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʩʫʯʘʩʥʠʭ ʘʝʨʦʧʦʨʪʽʚ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ 

ʨʝʩʫʨʩʽʚ.  
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ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ:  

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥ ̔ʧʽʜʭʦʜʠ ʪʘ ʪʝʥʜʝʥʮʽ ʾʫ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʽʚ, ʟ ʦʛʣʷʜʫ ʥʘ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʽ 

ʚʠʤʦʛʠ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ. 

2. ʆʮʽʥʠʪʠ ʥʘʷʚʥʽ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʨʦʟʛʣʷʥʫʪʠ ʩʧʦʩʦʙʠ ʾʭʥʴʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ. 

3. ɼʦʩʣʽʜʠʪʠ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ 

ʽ ʟʨʫʯʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʘʭ ʘʝʨʦʧʦʨʪʽʚ.  

4. ʈʦʟʨʦʙʠʪʠ ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʤʦʜʝʣʽ ʪʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʙʝʨʫʯʠ 

ʜʦ ʫʚʘʛʠ ʪʘʢʽ ʯʠʥʥʠʢʠ, ʷʢ: ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʧʝʨʝʩʘʜʦʢ ʽ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ.  

5. ʈʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʧʦʢʨʘʱʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣiʜʞʝʥʥʷ: ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ 

ʘʝʨʦʧʦʨʪʘʭ.  

ʇʨʝʜʤʝʪ ʜʦʩʣiʜʞʝʥʥʷ: ʥ̔ʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ 

ʘʝʨʦʧʦʨʪʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʟʘʩʪʦʩʦʚʘʥʦ 

ʤʝʪʦʜʠ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʦ ʣʽʪʝʨʘʪʫʨʥ ̔ ʪʘ 

ʝʣʝʢʪʨʦʥʥ ̔ʜʞʝʨʝʣʘ, ʧʦʨʽʚʥʷʣʴʥʠʡ  ̔ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ. ɼʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʪʘ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣ ̔ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ 

ʤʝʪʦʜʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʪʘ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ. ɿʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 
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ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʣʷ ʘʧʨʦʙʘʮʽʾ ʚʠʩʫʥʫʪʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʽ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʻʢʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʋʧʝʨʰʝ: 

ï ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ, 

ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ; 

ï ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʠʬʽʢʦʚʘʥʫ ʤʦʜʝʣʴ ʚʨʘʭʫʚʘʥʥʷ ʧʣʦʱ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʦʥ ʊʇɺ ʘʝʨʦʧʦʨʪʫ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʢʦʥʬʣʽʢʪʠ ʤʽʞ ʧʽʰʦʭʦʜʘʤʠ ʪʘ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʧʦʢʨʘʱʫʻ ʟʨʫʯʥʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʟʘʙʝʟʧʝʯʫʻ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʫ ʪʘ ʦʧʪʠʤʽʟʫʻ ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʡ 

ʝʢʩʧʣʫʘʪʘʮʽʶ; 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

ï ʥʘʷʚʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʘʝʨʦʧʦʨʪʽʚ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʩʫʯʘʩʥ ̔ʚʠʤʦʛʠ ʜʦ ʫʤʦʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ;  

ï ʩʠʩʪʝʤʫ ʟʘʭʦʜʽʚ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ ʘʝʨʦʧʦʨʪʽʚ, ʷʢʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʣʶʜʝʡ, ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʫ.  

ʆʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ: 

ï ʤʝʪʦʜʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʨʠʪʦʨʽʾ ʤʽʞ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʦʥʘʤʠ ʊʇɺ, ɦ ʦ ʜʘʻ ʟʤʦʛʫ ʘʜʘʧʪʫʚʘʪʠ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ 

ʨʽʰʝʥʥʷ ʜʦ ʩʧʝʮʠʬʽʢʠ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʟʨʦʩʪʘʶʯʽ ʦʙʩʷʛʠ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʪʘ ʩʫʯʘʩʥʽ ʩʪʘʥʜʘʨʪʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ 

ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ï ʚʠʟʥʘʯʝʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʾʭ ʤʦʜʝʣʽ, ʟʘʛʘʣʴʥʽ ʟʘʩʘʜʠ ʾʭ ʨʦʟʚʠʪʢʫ ʪʘ 
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ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʽ ʧʨʠʡʦʤʠ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʥʘʩʪʫʧʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ; ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ï 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʥʦʚʠʭ ʪʘ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʥʘʷʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ï ʧ̔ ʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ 

ʛʝʥʝʨʘʣʴʥʠʭ ʪʘ ʜʝʪʘʣʴʥʠʭ ʧʣʘʥʽʚ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ ʋʢʨʘʾʥʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ: 

ʊʦʚʘʨʠʩʪʚʦʤ ʟ ʦʙʤʝʞʝʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ çɭʚʨʦʧʝʡʩʴʢʘ ʜʦʨʦʞʥʴʦ-

ʙʫʜʽʚʝʣʴʥʘ ʢʦʤʧʘʥʽʷè ʧ̔ ʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥ ̫ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʝʨʠʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ 

ʚʝʣʠʢʠʭ ʪʘ ʥʘʡʙʽʣʴʰʠʭ ʤʽʩʪʘʭ, ʟʦʢʨʝʤʘ, ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʰʦʭʽʜʥʦʾ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥ ʫ ʧʨʦʮʝʩʽ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʥʘ ʢʘʬʝʜʨʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʘʚʽʘʮʽʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʬʘʢʫʣʴʪʝʪʫ ʥʘʟʝʤʥʠʭ ʩʧʦʨʫʜ ʽ ʘʝʨʦʜʨʦʤʽʚ çɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʂʠʾʚʩʴʢʠʡ 

ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ  

ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ɸʚʪʦʨʩʴʢʽ ʨʦʟʨʦʙʢʠ ʪʘ ʢʣʶʯʦʚʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ (ʜʦʜʘʪʢʠ ɸ, ɹ). ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʚ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ: ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʠʧʠ ʟʫʧʠʥʦʢ 

ʤʘʨʰʨʫʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʷʚʥʠʭ 

ʚʫʣʠʮʴ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʡ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ [2]; 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʜʽʣʷʥʢʠ ʨʫʭʫ ʧʘʩʘʞʠʨʽʚ ʟ ʙʘʛʘʞʝʤ, 

ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʣʦʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʻʢʮʽʾ ʣʶʜʠʥʠ [4]; ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʦʩʦʙʣʠʚʦʩʪ ̔ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ [7]; ʚʠʟʥʘʯʝʥʦ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 
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ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʘʝʨʦʧʦʨʪʽʚ [10]; ʫʟʘʛʘʣʴʥʝʥʦ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʞʝʥʝʨʥʦ-

ʧʣʘʥʫʚʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ [12]; ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʟʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʊʇɺ 

ʘʝʨʦʧʦʨʪʽʚ ʪʘ ʚʠʷʚʣʝʥʦ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʚʫʟʣʘ [14]; ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʾʭʥʴʦʛʦ 

ʟʦʥʫʚʘʥʥʷ [15]; ʚʠʟʥʘʯʝʥʦ ʩʪʨʫʢʪʫʨʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʷʢʘ ʤʦʞʝ 

ʩʢʣʘʜʘʪʠʩʷ ʟ̔ ʪʨʴʦʭ ʟʦʥ [16].  
ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʚʽʜʘʣʠʩʴ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʜʝʩʷʪʠ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ (ʜʦʜʘʪʦʢ ɹ) ʫ ʧʨʦʚʽʜʥʠʭ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 

ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ: 

 1. ʅʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çɸʨʭʽʪʝʢʪʫʨʘ ʪʘ 

ʝʢʦʣʦʛʽʷ. ʇʨʦʙʣʝʤʠ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘè. ʂʠʾʚ, (ʅɸʋ), XII (2021).   

2. ʅʘ ʚʩʝʩʚʽʪʥʴʦʤʫ ʢʦʥʛʨʝʩʽ çɸʚʽʘʮʽʷ ʫ XXI ʩʪʦʣʽʪʪʽ ï ɹʝʟʧʝʢʘ ʚ ʘʚʽʘʮʽʾ ʪʘ 

ʢʦʩʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾè. ʂʠʾʚ, (ʅɸʋ), ʍ (2022), XI (2024). 

3. ʅʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʽ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʇʦʣʽʪ. ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢʠè. ʂʠʾʚ, (ʅɸʋ), ʍʍIɯ 

(2022), ʍʍIɯI (2023), ʍʍIV (2024). 

4. ʅʘ ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʘʚʽʘʮʽʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ: ʧʨʦʙʣʝʤʠ ʫʪʨʠʤʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷè. 

ʂʠʾʚ, (ʅɸʋ), ɯ (2024). 

 5. ʅʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè. ɺʽʥʥʠʮʷ, (ɺʅʊʋ), XVɯ 

(2023). 

 6. ʅʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸɺɯɸ-2023è. ʂʠʾʚ, 

(ʅɸʋ), ʍVI (2023).  

 7. ʅʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʠʢʣʘʜʥʽ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷè. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, (ɸʊʅʋ), Vɯ (2024). 
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ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʣʘʜʝʥʦ ʫ 

16-ʠ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʷʢʽ ʦʧʫʙʣʽʢʦʚʘʥʽ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ: 5 ʩʪʘʪʝʡ ʫ 

ʬʘʭʦʚʠʭ ʟʙʽʨʥʠʢʘʭ ʋʢʨʘʾʥʠ, ʽʟ ʥʠʭ: 3 ʧʫʙʣʽʢʘʮʽʾ ʻ ʦʜʥʦʦʩʽʙʥʠʤʠ, 2 ï ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ; 1 ʩʪʘʪʪ ̫ʫ ʚʠʜʘʥʥ,̔ ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ 

(Scopus) ʪʘ 10 ʧʫʙʣʽʢʘʮʽʡ ï ʫ ʤʘʪʝʨʽʘʣʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʪʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ.  

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʟʤʽʩʪʫ, 

ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʫ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʽʚ. 

ʇʦʚʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 217 ʩʪʦʨʽʥʦʢ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʟ ʥʠʭ ʘʥʦʪʘʮʽʷ 

ï ʥʘ 10-ʠ ʩʪʦʨʽʥʢʘʭ, ʟʤʽʩʪ ï ʥʘ 2-ʭ ʩʪʦʨʽʥʢʘʭ, ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ ï ʥʘ 144-ʭ ʩʪʦʨʽʥʢʘʭ, 

ʩʧʠʩʦʢ ʽʟ 111 ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ï ʥʘ 13 ʩʪʦʨʽʥʢʘʭ, ʜʦʜʘʪʢʠ ï ʥʘ 38-ʠ 

ʩʪʦʨʽʥʢʘʭ. ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ 50 ʨʠʩʫʥʢʽʚ ʪʘ 40 ʪʘʙʣʠʮʴ.  
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ʈʆɿɼɯʃ 1. ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʊɸ ʈʆɿɺʀʊʂʋ 

ʊʈɸʅʉʇʆʈʊʅʆ-ʇɽʈɽʉɸɼʆʏʅʀʍ ɺʋɿʃɯɺ ʋ ɸɽʈʆʇʆʈʊɸʍ 

  

1.1. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ 

 

ʇʽʩʣʷ ʧʨʦʛʦʣʦʰʝʥʥʷ ʥʝʟʘʣʝʞʥʦʩʪʽ 1991 ʨʦʢʫ, ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʚʘʣʦʩʷ 50 

ʮʠʚʽʣʴʥʠʭ ʘʝʨʦʧʦʨʪʽʚ. ɿʘ ʨʦʢʠ ʥʝʟʘʣʝʞʥʦʩʪʽ ʙʫʣʠ ʯʘʩʪʢʦʚʦ ʚʪʨʘʯʝʥʽ (ʟʘʥʝʜʙʘʥʽ ʟ 

ʨʽʟʥʠʭ ʧʨʠʯʠʥ) ʙʽʣʴʰʽʩʪʴ ʘʝʨʦʧʦʨʪʽʚ. ʇʨʦʪʝ ʩʪʘʥʦʤ ʥʘ 20-ʪʽ ʨʦʢʠ XXI  cʪʦʣʽʪʪʷ 

ʫʢʨʘʾʥʩʴʢʘ ʘʚʽʘʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ ʚʠʜʽʣʷʻ 16 ʢʣʶʯʦʚʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ 

ʘʝʨʦʧʦʨʪʽʚ (ʜʦʜʘʪʦʢ ɺ). ʅʠʥʽ ʚ ʋʢʨʘʾʥʽ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ 7 ʥʘʡʙʽʣʴʰʠʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʚʫʟʣʽʚ (ʧʘʩʘʞʠʨʦʧʦʪʽʢ ʧʦʥʘʜ 100 ʪʠʩ. ʦʩʽʙ ʥʘ ʨʽʢ) ʟ ʬʫʥʢʮʽʦʥʫʶʯʠʭ 

ʟʘʨʘʟ 16-ʠ ʘʝʨʦʧʦʨʪʽʚ (ʨʠʩ. 1.1).  

 

ʈʠʩ.1.1. ʇʘʩʘʞʠʨʦʧʦʪʽʢ ʥʘʡʙʽʣʴʰʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ ʟʘ 2021 ʨ. 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʘʥʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟ 2019 ʧʦ 2021 

ʚʽʜʙʫʣʦʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ. ʆʩʦʙʣʠʚʦ ʚ 2020 ʨ. ï ʯʝʨʝʟ 

ʧʘʥʜʝʤʽʶ ʟʘʛʘʣʴʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ ʫʩʽʭ ʘʝʨʦʧʦʨʪʽʚ ʟʥʠʟʠʚʩʷ ʥʘ 64 % ï ʜʦ 8,7 ʤʣʥ 

ʦʩʽʙ. çɹʦʨʠʩʧʽʣʴè ʦʙʩʣʫʞʠʚ ʣʠʰʝ 5,2 ʤʣʥ ʧʘʩʘʞʠʨʽʚ, ʽʥʰʽ ʘʝʨʦʧʦʨʪʠ ï ʤʝʥʰʝ 

ʤʽʣʴʡʦʥʘ [1]. ʎʴʦʤʫ ʩʪʘʣʠ ʧʨʠʯʠʥʦʶ ʪʘʢʽ ʯʠʥʥʠʢʠ: 

9,43
1,83

1,41

1,32
1,15

0,61 0,26

ʇʘʩʘʞʠʨʦʧʦʪʽʢ, ʤʣʥ ʧʘʩ/ʨʽʢ

çɹʦʨʠʩʧʽʣʴè

çʃʴʚʽʚè ʽʤʝʥʽ ɼʘʥʠʣʘ 

ɻʘʣʠʮʴʢʦʛʦ

çʂʠʾʚè ʽʤʝʥʽ ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦ

çʆʜʝʩʘè

çʍʘʨʢʽʚè

çɿʘʧʦʨʽʞʞʷè

çɼʥʽʧʨʦè
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ï ʚʦʻʥʥʽ ʜʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ; 

ï ʤ̔ ʞʨʝʛʽʦʥʘʣʴʥʽ ʢʦʥʬʣʽʢʪʠ; 

ï ʜʝʩʪʘʙʽʣʽʟʘʮʽʷ ʧʦʣʽʪʠʯʥʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʫ ʢʨʘʾʥʽ; 

ï ʟʤʝʥʰʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʽʥʦʟʝʤʥʠʭ ʪʫʨʠʩʪʽʚ, ʚ ʟʚôʷʟʢʫ ʟ ʥʝʩʪʘʙʽʣʴʥʦʶ 

ʩʠʪʫʘʮʽʻʶ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ; 

ï ʥʝʜʦʩʪʘʪʥʻ ʬʽʥʘʥʩʫʚʘʥʥʷ ʘʚʽʘʮʽʡʥʦʾ ʪʘ ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʝʡ ʟ ʙʦʢʫ 

ʜʝʨʞʘʚʠ. 

ʊʘʢʘ ʪʝʥʜʝʥʮʽʷ ʚʽʜʙʫʚʘʣʘʩʷ ʽ ʫ 2014 ʨ. ʯʝʨʝʟ ʧʦʣʽʪʠʯʥʫ ʩʠʪʫʘʮʽʶ 

(ʈʝʚʦʣʶʮʽ ʁʛʽʜʥʦʩʪʽ) ʪʘ ʚʦʻʥʥʽ ʜʽʾ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʩʣʷ 

ʦʢʫʧʘʮʽʾ ɸʈ ʂʨʠʤ, ɼʦʥʝʮʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʫ 2014 ʨ., ʪʘʢʽ ʚʘʞʣʠʚʽ 

ʤʽʞʥʘʨʦʜʥʽ ʘʝʨʦʧʦʨʪʠ, ̫ ʢ  çɼʦʥʝʮʴʢè, çʉʽʤʬʝʨʦʧʦʣʴè ʪʘ çʃʫʛʘʥʩʴʢè ʧʨʠʧʠʥʠʣʠ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ. 

ʅʠʥʽ ʣʝʚʦʚʘ ʯʘʩʪʢʘ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʋʢʨʘʾʥʠ (ʙʣʠʟʴʢʦ 98 %) 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʚ ʩʝʤʠ ʧʨʦʚʽʜʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʘʝʨʦʧʦʨʪʘʭ ï çɹʦʨʠʩʧʽʣʴè, 

çʂʠʾʚè (ɾʫʣʷʥʠ), çʆʜʝʩʘè, çʃʴʚʽʚè, çʍʘʨʢʽʚè, çɼʥʽʧʨʦè ʪʘ çɿʘʧʦʨʽʞʞʷè. ʗʚʥʠʤ 

ʣʽʜʝʨʦʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʻ ʘʝʨʦʧʦʨʪ çɹʦʨʠʩʧʽʣʴè, ʷʢʠʡ ʦʙʩʣʫʛʦʚʫʻ ʜʦ 10-ʠ ʤʣʥ 

ʧʘʩʘʞʠʨʽʚ. ɸʝʨʦʧʦʨʪ çɹʦʨʠʩʧʽʣʴè ʻ ʦʜʥʠʤ ʽʟ ʣʽʜʝʨʽʚ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 2016 ʨʦʢʫ) 

ʚ ʨʝʡʪʠʥʛʫ ʘʝʨʦʧʦʨʪʽʚ ɭʚʨʦʧʠ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ACI Europe (ʄʽʞʥʘʨʦʜʥʘ ʨʘʜʘ 

ʘʝʨʦʧʦʨʪʽʚ). ʋ 2017 ʨ. ʘʝʨʦʧʦʨʪ çɹʦʨʠʩʧʽʣʴè ʧʦʩʽʚ ʪʨʝʪʻ ʤʽʩʮʝ ʩʝʨʝʜ ʘʝʨʦʧʦʨʪʽʚ, 

ʷʢʽ ʱʦʨʽʯʥʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʚʽʜ 5 ʜʦ 10 ʤʣʥ ʧʘʩʘʞʠʨʽʚ [2]. 

ɸʝʨʦʧʦʨʪ çʂʠʾʚè (ɾʫʣʷʥʠ) ʟʘ 2010ï2020 ʨʨ. ʟʘʟʥʘʚ ʧʦʟʠʪʠʚʥʠʭ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ: ʨʦʟʰʠʨʝʥʦ ʦʩʥʦʚʥ ̔ʪʝʨʤʽʥʘʣʠ çɸè ʪʘ çDè, ʩʪʚʦʨʝʥʦ 

ʛʘʣʝʨʝʶ ʤʽʞ ʮʠʤʠ ʪʝʨʤʽʥʘʣʘʤʠ, ʟʙʽʣʴʰʠʣʠʩʷ ʟʦʥʠ ʧʘʨʢʫʚʘʥʥʷ, ʚʚʝʜʝʥʦ ʩʠʩʪʝʤʫ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʘʨʢʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ [3]. ʄʽʞʥʘʨʦʜʥʽ ʘʝʨʦʧʦʨʪʠ çʍʘʨʢʽʚè, 

çʃʴʚʽʚè ʪʘ çʆʜʝʩʘè ʚʭʦʜʷʪʴ ʜʦ ʯʝʪʚʽʨʢʠ ʫʩʧʽʰʥʠʭ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ ʧʽʩʣʷ 

çɹʦʨʠʩʧʦʣʷè. ɰʭʥʷ ʜʠʥʘʤʽʢʘ ʣʦʢʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚ 30ï40 % ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʽʚʝʣʴʥʠʭ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʨʦʙʽʪ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʽʣʴʰʠʪʠ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʘʝʨʦʧʦʨʪʽʚ [4].  
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ʄʽʞʥʘʨʦʜʥʠʡ ʘʝʨʦʧʦʨʪ çɿʘʧʦʨʽʞʞʷè ʪʘʢʦʞ ʟʘʟʥʘʚ ʨʝʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʟʤʽʥ. 

19 ʞʦʚʪʥʷ 2020 ʨʦʢʫ ʚʽʜʙʫʣʦʩʷ ʚʽʜʢʨʠʪʪʷ ʥʦʚʦʛʦ ʪʝʨʤʽʥʘʣʫ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ [5].  

ɸʝʨʦʧʦʨʪ çɼʥʽʧʨʦè ʻ ʦʜʥʠʤ ʟ ʥʘʡʩʪʘʨʽʰʠʭ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ. 2007 ʨʦʢʫ 

ʨʦʟʧʦʯʘʣʦʩʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʻʢʪʫ ʨʦʟʚʠʪʢʫ ʘʝʨʦʧʦʨʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʙʫʜʽʚʥʠʮʪʚʦ 

ʥʦʚʦʛʦ ʪʝʨʤʽʥʘʣʫ [6]. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʨʦʚʽʜʥʽ ʘʝʨʦʧʦʨʪʠ ʋʢʨʘʾʥʠ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʜʦ 

ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʚʽʪʯʠʟʥʷʥʽ ʘʝʨʦʧʦʨʪʠ ʧʦʢʘʟʫʚʘʣʠ 

ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʘʚʽʘʮʽʡʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. ʅʘʨʘʟʽ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘ ̒ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʚʥʫʪʨʽʰʥʽʭ 

ʘʚʽʘʨʝʡʩʽʚ, ʷʢ̔ ʜʘʶʪʴ ʟʤʦʛʫ ʧʝʨʝʨʦʟʧʦʜʽʣʠʪʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ̔ʟ ʚʞʝ ʥʝ ʜʽʶʯʠʭ 

ʘʝʨʦʧʦʨʪʽʚ (çʉʽʤʬʝʨʦʧʦʣʴè, çɼʦʥʝʮʴʢè ʪʘ çʃʫʛʘʥʩʴʢè) ʜʦ ʬʫʥʢʮʽʦʥʫʶʯʠʭ. ʎʝ ʙ 

ʜʦʧʦʤʦʛʣʦ ʧʽʜʚʠʱʠʪʠ ʾʭ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ, ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʧʫʥʢʪʠ (ʪʝʨʤʽʥʘʣʠ) 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ ʪʘ ʧʦʢʨʘʱʠʪʠ ʫʤʦʚʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʽʚ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ɺʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʫʩʽ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚ ʘʚʽʘʮʽʡʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ̔ 

ʚʽʜʙʫʚʩʷ ʚʥʘʩʣʽʜʦʢ ʧʨʠʡʥʷʪʪʷ çɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ 

ʘʝʨʦʧʦʨʪʽʚ ʥʘ ʧʝʨʽʦʜ ʜʦ 2023 ʨʦʢʫè, ʷʢʘ ʙʫʣʘ ʟʘʪʚʝʨʜʞʝʥʘ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 24 ʣʶʪʦʛʦ 2016 ʨ. ˉ 126. ɸʣʝ ʜʦʩʷʛʪʠ ʦʯʽʢʫʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʧʦʚʥʽʩʪʶ ʥʝ ʚʜʘʣʦʩʷ ʯʝʨʝʟ ʧʘʥʜʝʤʽ ʁCOVID-

19 ʪʘ ʚʦʻʥʥʝ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ.  
ʆʜʥʦʯʘʩʥʦ ʽʟ ʧʨʦʮʝʩʘʤʠ ʨʦʟʚʠʪʢʫ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʘʝʨʦʧʦʨʪʽʚ ʚʠʥʠʢʘʶʪʴ 

ʧʨʦʙʣʝʤʠ ʾʭʥʴʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʩʘʤʝ: ʚʽʜʜʘʣʝʥʽʩʪʴ ʘʝʨʦʧʦʨʪʫ ʚʽʜ ʥʘʩʝʣʝʥʦʛʦ 

ʧʫʥʢʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʘ 

ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʚʠʜʽʚ ʪʘ ʨʦʟʤʽʨʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʪʘʙʣ. 1.1); ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ 

ʧʝʨʝʩʘʜʢʫ ʧʘʩʘʞʠʨʽʚ ʟ ʦʜʥʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʽʥʰʠʡ; ʩʢʣʘʜʥʽʩʪʴ ʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʽʰʦʭʽʜʥʦʛʦ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʨʫʭʫ ʥʘ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱʘʭ.   
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ʊʘʙʣʠʮʷ 1.1 

ɺʽʜʜʘʣʝʥʽʩʪʴ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ ʚʽʜ ʤʽʩʪʘ ʪʘ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʱʦ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʶʪʴ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ʈʽʯʥʠʡ 

ʧʘʩʘʞʠ-

ʨʦʧʦʪʽʢ, 

ʤʣʥ ʦʩʽʙ 

(2019) 

ʊʨʘʥʩʧʦʨʪʥʝ ʩʧʦʣʫʯʝʥʥʷ ʜʦ ʘʝʨʦʧʦʨʪʫ 

ɺʽʜʩʪʘʥʴ 

ʚʽʜ 

ʮʝʥʪʨʫ 

ʤʽʩʪʘ, ʢʤ 

1 çɹʦʨʠʩʧʽʣʴè 15,26 
ɿʘʣʽʟʥʠʯʥʝ ʩʧʦʣʫʯʝʥʥʷ (Kyiv Boryspil   

Express), ʘʚʪʦʙʫʩʠ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 
29 

2 çʂʠʾʚè 2,61 ɸʚʪʦʙʫʩ, ʪʨʦʣʝʡʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 8 

3 çʃʴʚʽʚè 2,21 ɸʚʪʦʙʫʩ, ʪʨʦʣʝʡʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 7 

4 çʆʜʝʩʘè 1,69 ɸʚʪʦʙʫʩ, ʪʨʦʣʝʡʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 7,5 

5 çʍʘʨʢʽʚè 1,34 ɸʚʪʦʙʫʩ, ʪʨʦʣʝʡʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 12 

6 çɿʘʧʦʨʽʞʞʷè 0,43 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 15 

7 çɼʥʽʧʨʦè 0,33 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 15 

8 çʍʝʨʩʦʥè 0,15 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 22 

9 çɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢè 0,10 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 4,4 

10 çʄʠʢʦʣʘʾʚè 0,022 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 13 

11 çʏʝʨʥʽʚʮʽè 0,076 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 3 

12 çʋʞʛʦʨʦʜè 0,002 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 3 

13 çʂʨʠʚʠʡ ʈʽʛè 0,021 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 20 

14 çʈʽʚʥʝè 0,011 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 4 

15 çɺʽʥʥʠʮʷè 0,040 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 10 

16 çʇʦʣʪʘʚʘè 0,005 ɸʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ 7 

 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʤʝʞʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʘʨʪʦ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʧʨʦʙʣʝʤʘʭ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʧʘʩʘʞʠʨʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ɺʦʥʠ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʥʝʨʘʮʽʦʥʘʣʴʥʦ ʟʘʧʨʦʻʢʪʦʚʘʥʠʭ ʜʽʣʷʥʦʢ 

ʜʣʷ ʧʝʨʝʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ 

ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʥʝʢʦʤʬʦʨʪʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʤʝʞʘʭ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ (ʊʇɺ) (ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ) 

(ʨʠʩ. 1.2). 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʘʩʧʝʢʪʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʢʦʤʬʦʨʪʥʦʾ ʪʘ 

ʰʚʠʜʢʦʾ ʧʝʨʝʩʘʜʢʠ ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. ʎ ̔ʢʨʠʪʝʨʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʰʣʷʭʦʤ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʘ ʛʨʘʥʠʯʥʦʾ ʜʘʣʴʥʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʧʝʨʝʩʘʜʢʠ. 

ɺʽʜʩʪʘʥʽ ʤʽʞ ʟʫʧʠʥʢʘʤʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ɿɻʊ), ʢʽʣʴʢʽʩʪʴ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʦʟʤʽʱʝʥʥʷ ʤʽʩʮʴ ʜʣʷ ʩʪʦʷʥʢʠ ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʩʧʦʩʦʙʠ ʪʘ ʫʤʦʚʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʪʘ 
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ʬʦʨʤʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʰʦʭʽʜʥʦʛʦ  ̔ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʫʭʫ ʻ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʛʘʙʘʨʠʪʽʚ 

ʊʇɺ.  

ʋ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ɼɹʅ ɹ.2.2-12:2019 ʟʘʟʥʘʯʝʥʦ, ʱʦ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʡ ʚʫʟʦʣ (ʊʇɺ) ï ʮʝ ʝʣʝʤʝʥʪ ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘʡʢʨʫʧʥʽʰʦʛʦ, 

ʢʨʫʧʥʦʛʦ ʘʙʦ ʚʝʣʠʢʦʛʦ ʤʽʩʪʘ, ʱʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 

ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥ ̫ʧʝʨʝʩʘʜʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʘʙʦ ʤʽʞ ʤʘʨʰʨʫʪʘʤʠ ʦʜʥʦʛʦ ʯʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [7, ʩʪ. 71].    

ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʟʫʧʠʥʢʦʚʠʭ ʧʫʥʢʪʽʚ ʥʘʟʝʤʥʦʛʦ ʪʘ 

ʰʚʠʜʢʽʩʥʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʟʦʥʽ ʧʽʰʦʭʽʜʥʦʾ 

ʜʦʩʪʫʧʥʦʩʪʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ (ʨʠʩ. 1.2). 

 

ʈʠʩ. 1.2. ɿʫʧʠʥʢʘ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ çFè ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè 

 

 ɿʚʫʟʠʚʰʠ ʤʝʞʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʪʝʨʠʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ 

ʚʫʟʣʘ, ʚʠʟʥʘʯʠʤʦ ʡʦʛʦ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨ ̔ʘʝʨʦʧʦʨʪʫ. ɿʘ ʇʦʚʽʪʨʷʥʠʤ ʢʦʜʝʢʩʦʤ 

ʋʢʨʘʾʥʠ, ʜʦ ʩʢʣʘʜʫ ʘʝʨʦʧʦʨʪʫ ʚʭʦʜʪ̫ʴ ʘʝʨʦʚʦʢʟʘʣ, ʘʝʨʦʜʨʦʤ ʪʘ ʽʥʰʽ ʥʘʟʝʤʥʽ 

ʩʧʦʨʫʜʠ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ. ɿʘʛʘʣʦʤ ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʫ ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʩʣʫʞʙʦʚʦ-ʪʝʭʥʽʯʥʫ ʪʘ ʘʝʨʦʜʨʦʤʥʫ ʟʦʥʠ. ʉʣʫʞʙʦʚʦ-ʪʝʭʥʽʯʥʘ 

ʪʝʨʠʪʦʨʽʷ ʤʽʩʪʠʪʴ ʘʝʨʦʚʦʢʟʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʚʠʨʦʙʥʠʯʽ 

ʙʫʜʽʚʣʽ. ɸʝʨʦʜʨʦʤ ʤʽʩʪʠʪʴ ʟʣʽʪʥʦ-ʧʦʩʘʜʢʦʚʽ ʩʤʫʛʠ, ʨʫʣʴʦʚʽ ʜʦʨʽʞʢʠ, ʤʽʩʮʷ 
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ʩʪʦʷʥʦʢ ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ. ʉʚʦ̒ʁ  ʯʝʨʛʦ ,ʁ ʘʝʨʦʚʦʢʟʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʤʘʻ 

ʧʨʠʚʦʢʟʘʣʴʥʫ ʧʣʦʱʫ (ʇʇ), ʧʝʨʦʥ ʪʘ, ʚʣʘʩʥʝ, ʩʘʤ ʘʝʨʦʚʦʢʟʘʣ (ʧʘʩʘʞʠʨʩʴʢʠʡ 

ʪʝʨʤʽʥʘʣ). ʇʇ ʘʝʨʦʧʦʨʪʫ ï ʮʝ ʪʝʨʠʪʦʨʽʷ, ʥʘ ʷʢʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʘ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʟ ʤʘʥʝʚʨʫʚʘʥʥʷʤ ʫʩʽʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʱʦ ʧʝʨʝʚʦʟʷʪʴ ʘʚʽʘʧʘʩʘʞʠʨʽʚ, ʚʽʜʚʽʜʫʚʘʯʽʚ ʽ ʧʨʘʮʽʚʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ. 

ʆʩʢʽʣʴʢʠ ʧʨʠʚʦʢʟʘʣʴʥʘ ʧʣʦʱʘ ʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʡ ʚʫʟʦʣ ʚʠʢʦʥʫʶʪʴ 

ʦʜʥʫ ʡ ʪʫ ʩʘʤʫ ʬʫʥʢʮʽʶ ʟ ʨʦʟʧʦʜʽʣʝʥʥ ̫ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʪʦ 

ʮʽ ʜʚʘ ʪʝʨʤʽʥʘ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʦʪʦʞʥʠʤʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʪʞʝ, ʢʦʥʩʪʘʪʫʻʤʦ, 

ʱʦ ʊʇɺ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʧʦʨʪʫ (ʨʠʩ. 1.3). 

 

ʈʠʩ. 1.3. ʉʪʨʫʢʪʫʨʘ ʘʝʨʦʧʦʨʪʫ 

 

ɺ ʫʢʨʘʾʥʩʴʢʽʡ ʧʨʘʢʪʠʮʽ ʘʝʨʦʧʦʨʪʦʙʫʜʫʚʘʥʥʷ ʻ ʥʝ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ. ʅʘʡʙʽʣʴʰʠʡ 

ʘʝʨʦʧʦʨʪ ʋʢʨʘʾʥʠ çɹʦʨʠʩʧʽʣʴè ʤʘʻ ʬʫʥʢʮʽʦʥʫʶʯʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʽʥʪʝʨʤʦʜʘʣʴʥʠʡ ʚʫʟʦʣ, ʧʽʜô̒ ʜʥʘʥʠʡ ʜʦ ʟʘʣʽʟʥʠʮʽ (Kyiv Boryspil Express). 

ʊʝʨʤʽʥʘʣ çDè ʦʙʩʣʫʛʦʚʫʻ ʦʩʥʦʚʥʽ ʥʘʟʝʤʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʪʘ ʧʘʩʘʞʠʨʩʴʢʽ ʧʦʪʦʢʠ ʫ 

ɸɽʈʆʇʆʈʊ

ʉʣʫʞʙʦʚʦ-ʪʝʭʥʽʯʥʘ 
ʪʝʨʠʪʦʨʽʷ

ɸʝʨʦʚʦʢʟʘʣʴʥʠʡ 
ʢʦʤʧʣʝʢʩ

ʇʝʨʦʥ

ɸʝʨʦʚʦʢʟʘʣ
ʇʨʠʚʦʢʟʘʣʴʥʘ 
ʧʣʦʱʘ

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-
ʚʠʨʦʙʥʠʯʽ ʙʫʜʽʚʣʽ

ɸʝʨʦʜʨʦʤ

ɿʣʽʪʥʦ-ʧʦʩʘʜʢʦʚʽ 
ʩʤʫʛʠ

ʈʫʣʴʦʚʽ ʜʦʨʽʞʢʠ

ʄʽʩʮʷ ʩʪʦʷʥʦʢ 
ʧʦʚʽʪʨʷʥʠʭ ʩʫʜʝʥ 
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ʨʽʟʥʠʭ ʨʽʚʥʷʭ (ʚʠʣʽʪ ʪʘ ʧʨʠʣʽʪ) ʟ ʧʨʠʣʝʛʣʦʶ ʧʨʠʚʦʢʟʘʣʴʥʦʶ ʧʣʦʱʝʶ (ʜʦʜʘʪʦʢ ɻ), 

ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʘʩʘʞʠʨʘʤ ʜʽʩʪʘʪʠʩʷ ʤʽʩʪʘ ʙʝʟ ʟʘʡʚʠʭ ʧʝʨʝʩʘʜʦʢ. ʇʦʨʷʜ ʽʟ 

ʟʘʣʽʟʥʠʯʥʦʶ ʩʪʘʥʮʽʻʶ çɹʦʨʠʩʧʽʣʴ-ʘʝʨʦʧʦʨʪè, ʫ ʨʘʡʦʥʽ ʪʝʨʤʽʥʘʣʘ çDè 

ʨʦʟʪʘʰʦʚʘʥʘ ʘʚʪʦʙʫʩʥʘ ʟʫʧʠʥʢʘ ʪʘ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʡ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʧʘʨʢʫʚʘʣʴʥʽ 

ʤʽʩʮʷ [8]. ɿʘʛʘʣʦʤ ʪʨʘʥʩʧʦʨʪʥʠʡ ʭʘʙ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè ʷʚʣʷʻ ʩʦʙʦʶ 

ʢʦʤʧʣʝʢʩ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʰʚʠʜʢʽʩʥʠʡ ʧʦʾʟʜ, 

ʧʨʠʤʽʩʴʢʠʡ ʘʚʪʦʙʫʩ ʪʘ ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ). 

ʇʝʨʩʧʝʢʪʠʚʘ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʘʝʨʦʧʦʨʪʫ ʤʘʻ ʥʘ ʤʝʪʽ ʟʘʧʨʦʚʘʜʠʪʠ ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʥʝ 

ʩʧʦʣʫʯʝʥʥʷ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʜʦ ʪʘ ʚʽʜ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè ʟ 

ʨʦʟʤʽʱʝʥʥʷʤ ʧʦʩʘʜʢʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ, ʧʦʙʣʠʟʫ ʪʝʨʤʽʥʘʣʘ 

çDè.  

ʋʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè ʚʠʷʚʣʝʥʦ, 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʟʘʡʤʘʶʪʴ 

ʚʠʜʽʣʝʥʽ ʤʽʩʮʷ ʜʣʷ ʩʪʦʷʥʢʠ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ɸʥʘʣʽʟ ʧʨʠʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè (ʜʦʜʘʪʦʢ ɻ) ʧʦʢʘʟʘʚ, 

ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʧʘʨʢʽʥʛʽʚ ʜʦ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱ ʻ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʚʥʦʟʥʘʯʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʧʽʰʦʭʽʜʥʠʭ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠʚʦʢʟʘʣʴʥʘ ʧʣʦʱʘ ʪʝʨʤʽʥʘʣʘ çFè ʤʘʻ 

ʚʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʘʨʢʽʥʛʽʚ ʜʦ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ 50/50 %, ʘ 

ʧʨʠʚʦʢʟʘʣʴʥʘ ʧʣʦʱʘ ʪʝʨʤʽʥʘʣʘ çBè ï 46/54 %. ʇʇ ʪʝʨʤʽʥʘʣʘ çDè ʤʘʻ ʜʝʱʦ ʽʥʰʽ 

ʧʦʢʘʟʥʠʢʠ 69/31 % (ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʧʘʨʢʽʥʛʽʚ ʜʦ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ). ʏʘʩʪʢʘ ʧʣʦʱʽ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʙʽʣʷ ʪʝʨʤʽʥʘʣʘ çDè ʟʥʘʯʥʦ ʙʽʣʴʰʘ, 

ʟʘʚʜʷʢʠ ʯʦʪʠʨʠʧʦʚʝʨʭʦʚʦʤʫ ʚʽʜʢʨʠʪʦʤʫ ʧʘʨʢʽʥʛʫ ʥʘ 2000 ʤʘʰʠʥʦ-ʤʽʩʮʴ, ʷʢʠʡ 

ʝʢʦʥʦʤʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʟʘ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʘʝʨʦʧʦʨʪʦʤ ʋʢʨʘʾʥʠ ʻ ʘʝʨʦʧʦʨʪ 

çʂʠʾʚ-ɾʫʣʷʥʠè. ɸʝʨʦʧʦʨʪ ʤʘʻ ʥʝ ʨʘʮʽʦʥʘʣʴʥʝ ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʙʣʠʟʴʢʦ 8 ʢʤ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʘ. 

ʎ  ̫ ʣʦʢʘʮʽʷ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʱʦʜʦ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʥʘʚʢʦʣʦ ʘʝʨʦʧʦʨʪʫ. 
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ʊʨʘʥʩʧʦʨʪʥʝ ʩʧʦʣʫʯʝʥʥʷ ʜʦ ʘʝʨʦʧʦʨʪʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʘʚʪʦʙʫʩʦʤ, ʪʨʦʣʝʡʙʫʩʦʤ 

ʪʘ ʤʘʨʰʨʫʪʥʠʤ ʪʘʢʩʽ. ʅʘ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʘʝʨʦʧʦʨʪʫ ʚʢʘʟʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʛʦ ʰʚʠʜʢʽʩʥʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʟ ʦʩʥʦʚʥʠʤʠ ʤʽʩʴʢʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʚʫʟʣʘʤʠ 

(ʟʘʣʽʟʥʠʯʥʠʡ ʚʦʢʟʘʣ, ʘʚʪʦʚʦʢʟʘʣ, ʮʝʥʪʨ ʤʽʩʪʘ) [9]. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʘʝʨʦʚʦʢʟʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʘʝʨʦʧʦʨʪʫ çʂʠʾʚè ʽʤʝʥʽ ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦ (ʜʦʜʘʪʦʢ ɻ), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʨʽʚʥʦʟʥʘʯʥʽʩʪʴ ʧʣʦʱ ʪʝʨʠʪʦʨʽʾ 

ʧʘʨʢʽʥʛʽʚ ʜʦ ʜʽʣʷʥʢʠ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʪʝʨʤʽʥʘʣʘ çAè, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 50/50 %. 

ʇʝʨʩʧʝʢʪʠʚʘ ʨʦʟʚʠʪʢʫ ʘʝʨʦʧʦʨʪʫ çʂʠʾʚè ʧʦʢʘʟʫʻ, ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʣʠʚʘ 

ʧʦʷʚʘ ʯʝʪʚʝʨʪʦʾ ʛʽʣʢʠ ʂʠʾʚʩʴʢʦʛʦ ʤʝʪʨʦʧʦʣʽʪʝʥʫ ʚʽʜ ʘʝʨʦʧʦʨʪʫ ʜʦ ʞʠʪʣʦʚʦʛʦ 

ʤʘʩʠʚʫ çʊʨʦʻʱʠʥʘè [10]. ʇʦʨʷʜ ʟ ʤʝʪʨʦʤ ʻ ʟʘʜʫʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʷʤʦʛʦ 

ʝʣʝʢʪʨʦʧʦʾʟʜʫ ʜʦ ʘʝʨʦʧʦʨʪʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʚ ʢʦʤʧʣʝʢʩʽ 

ʘʝʨʦʧʦʨʪʫ çʂʠʾʚè (ɾʫʣʷʥʠ). 

ʊʘʢʽ ʧʨʦʚʽʜʥʽ ʫʢʨʘʾʥʩʴʢʽ ʘʝʨʦʧʦʨʪʠ-ʤʽʣʴʡʦʥʥʠʢʠ, ʷʢ çʃʴʚʽʚè, çʆʜʝʩʘè, 

çʍʘʨʢʽʚè, ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʦʟʥʘʯʥʽ ʧʣʦʱʽ ʧʘʨʢʽʥʛʽʚ ʜʦ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ (ʜʦʜʘʪʦʢ ɻ). ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʘʝʨʦʧʦʨʪ çʃʴʚʽʚè ʤʘʻ 

ʟʥʘʯʝʥʥʷ 46/54 %, ʘʝʨʦʧʦʨʪ çʆʜʝʩʘè ï 41/59 %, ʘʝʨʦʧʦʨʪ çʍʘʨʢʽʚè ï 30/70 %. 

ɺʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʥʘʷʚʥʠʭ ʤʽʩʮʴ ʜʣʷ ʩʪʦʷʥʢʠ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʜʦ ʚʩʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʚ ʘʝʨʦʧʦʨʪʘʭ ʋʢʨʘʾʥʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.2.  

ʎʽ ʧʦʢʘʟʥʠʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ 

ʘʝʨʦʧʦʨʪʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʦʤʽʩʮʴ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʟʨʫʯʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʇʇ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʘ 

ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʧʘʨʢʽʥʛʽʚ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 48 % ʜʦ 

ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʊʇɺ (ʪʘʙʣ. 1.2). ʆʪʞʝ, ʜʦʭʦʜʠʤʦ ʚʠʩʥʦʚʢʫ, ʱʦ 1/2 ʯʘʩʪʠʥʘ 

ʧʨʠʚʦʢʟʘʣʴʥʦ ʾʧʣʦʱʽ ʚʽʜʚʦʜʠʪʴʩʷ ʧʽʜ ʟʦʥʫ ʧʘʨʢʫʚʘʥʥʷ ʪʘ ʩʪʦʷʥʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ.  
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ʊʘʙʣʠʮʷ 1.2  

ɺʽʜʩʦʪʢʦʚʽ ʯʘʩʪʢʠ ʧʣʦʱ ʧʘʨʢʽʥʛʽʚ ʜʦ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ 

ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʜʽʣʷʥʢʠ, ʪʠʩ.ʤ2 

ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ 

ʧʘʨʢʽʥʛʽʚ, 

ʪʠʩ.ʤ2 

ɺʽʜʩʦʪʢʦʚʽ ʚʽʜʥʦʰʝʥʥʷ 

ʧʣʦʱ ʧʘʨʢʽʥʛʽʚ ʜʦ 

ʪʝʨʠʪʦʨʽʾ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʜʽʣʷʥʢʠ 

1 

çɹʦʨʠʩʧʽʣʴè  

ʊʝʨʤʽʥʘʣ çDè 63,3 44,0 69/31 % 

ʊʝʨʤʽʥʘʣ çɺè 41,1 18,85 46/54 % 

ʊʝʨʤʽʥʘʣ çFè 45,0 23,0 50/50 % 

2 
çʂʠʾʚ-ɾʫʣʷʥʠè, 

ʪʝʨʤʽʥʘʣ çɸè 
40,0 20,0 50/50 %  

3 çʃʴʚʽʚè 80,3 37,3 46/54 %  

4 çʆʜʝʩʘè 39,0 16,0 41/59 % 

5 çʍʘʨʢʽʚè 67,5 20,1 30/70 % 

Cʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ    48/52 % 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʚʽʜʩʫʪʥʽ 

ʥʦʨʤʠ ʥʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘʣʝ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ 

ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ɼɹʅ ɹ.2.2-12:2019 [7] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʜʘʣʴʥʽʩʪʴ 

ʧʽʰʦʭʽʜʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʽʚ ʫ ʩʢʣʘʜʽ ʊʇɺ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 200 ʤ. ɿʘ ʮʠʭ ʦʙʩʪʘʚʠʥ ʜʦʚʞʠʥʘ ʧʽʰʦʭʽʜʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʩʪʘʥʮʽʷʭ 

ʧʝʨʝʩʘʜʢʠ ʰʚʠʜʢʽʩʥʠʭ ʚʠʜʽʚ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʝ ʧʦʚʠʥʥʘ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 100 ʤ [7]. ʎ ̔ʧʦʢʘʟʥʠʢʠ ʧʨʠʡʥʷʪʥ,̔ ʟʜʝʙʽʣʴʰʦʛʦ, ʜʣʷ ʤʽʩʴʢʠʭ ʫʤʦʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. ɸʣʝ ʧʦʨʷʜ ʟ ʮʠʤ ʙʽʣʴʰ ʪʦʯʥ ̔

ʚʠʟʥʘʯʝʥʥ ̫ʧʽʰʦʭʽʜʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʘʝʨʦʚʦʢʟʘʣʽʚ (ʩʪʘʥʮʽʡ) ʜʦ ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʽʚ 

ʧʦʪʨʝʙʫʶʪʴ ʚʠʚʯʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʟʘʢʦʨʜʦʥʥʦʛʦ ʜʦʩʚʽʜʫ ʟ ʧʠʪʘʥʴ 

ʧʣʘʥʫʚʘʥʥʷ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

ʫ ʘʝʨʦʧʦʨʪʘʭ [11].   

ʗʢ ʫʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʦʜʥʠʤ ʽʟ ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʤʽʨʽʚ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʻ ʩʢʦʨʦʯʝʥʥʷ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ. ʎʝʡ ʧʽʜʭʽʜ 

ʛʨʫʥʪʫʚʘʪʠʤʝʪʴʩʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥ̔  ʦʧʪʠʤʘʣʴʥʦʾ ʚʽʜʩʪʘʥʽ ʤʽʞ ʦʩʥʦʚʥʠʤʠ 

ʧʣʘʥʫʚʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʊʇɺ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʢʦʨʜʦʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [12], 
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ʤʦʞʥʘ ʧʝʨʝʜʙʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽ ʚʽʜʩʪʘʥʽ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʰʦʭʦʜʽʚ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʽʜ ʯʘʩ ʧʝʨʝʩʘʜʢʠ, ʧʦʜʘʥʽ ʥʘ ʨʠʩ. 1.4. 

 

ʈʠʩ. 1.4. ɻʨʘʥʠʯʥʘ ʜʘʣʴʥʽʩʪʴ ʧʽʜ ʯʘʩ ʧʝʨʝʩʘʜʢʠ ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʊʇɺ (ʚ ʤʝʪʨʘʭ). ɼʞʝʨʝʣʦ: [10] 

 

ʅʘ ʨʠʩʫʥʢʫ 1.4 ʥʘʚʝʜʝʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʪʘʥʮʽʻ  ʁʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʟʘʣʽʟʥʠʯʥʦʶ 

ʩʪʘʥʮʽʻʶ, ʟʫʧʠʥʥʠʤ ʧʫʥʢʪʦʤ ʥʘʟʝʤʥʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʩʪʦʷʥʢʦ  ʁ

ʜʣʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʾ ʟʫʧʠʥʢʠ ʪʘ ʩʪʦʷʥʢʦ  ʁ ʪʘʢʩʽ  ̔ ʧʝʨʝʭʦʧʣʶʚʘʣʴʥʦʶ 

ʧʘʨʢʦʚʢʦ .ʁ   

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʢʘʟʥʠʢʠ ʧʽʰʦʭʽʜʥʠʭ ʚʽʜʩʪʘʥʝʡ ʟʘʢʦʨʜʦʥʥʦʾ ʧʨʘʢʪʠʢʠ 

[12], ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʛʨʘʥʠʯʥʦʶ ʢʦʤʬʦʨʪʥʦʶ ʚʽʜʩʪʘʥʥʶ ʧʝʨʝʩʘʜʢʠ ʚ 

ʤʝʞʘʭ ʊʇɺ ʻ ʧʦʢʘʟʥʠʢ 180 ʤ ʧʽʜ ʯʘʩ ʧʝʨʝʩʘʜʢʠ ʚʽʜ ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʛʦ 

ʧʘʨʢʫʚʘʣʴʥʦʛʦ ʤʽʩʮʷ ʜʦ ʚʭʦʜʫ ʚ ʘʝʨʦʚʦʢʟʘʣ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʤʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʊʇɺ ʥʝ ʚ ʤʽʩʪʽ, ʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʪʦ 

ʤʦʞʥʘ ʚʟʷʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʜʘʣʴʥʽʩʪʴ ʧʝʨʝʩʘʜʢʠ ʚʽʜ ʜʚʝʨʝʡ ʪʝʨʤʽʥʘʣʘ ʜʦ 

ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʛʦ ʧʘʨʢʫʚʘʣʴʥʦʛʦ ʤʽʩʮʷ ʩʪʦʷʥʢʠ ʪʨʘʥʩʧʦʨʪʫ. 

ɼʦʩʣʽʜʞʫʶʯʠ ʪʝʦʨʝʪʠʯʥʫ  ̔ʧʨʘʢʪʠʯʥʫ ʯʘʩʪʠʥʠ, ʜʣ ̫ʘʥʘʣʽʟʫ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʧʽʰʦʭʽʜʥʠʭ ʚʽʜʩʪʘʥʝʡ ʫ ʤʝʞʘʭ ʊʇɺ ʙʫʣʠ ʚʟʷʪʽ ʥʘʡʙʽʣʴʰʽ ʫʢʨʘʾʥʩʴʢʽ ʘʝʨʦʧʦʨʪʠ. 

ɸʝʨʦʧʦʨʪ çɹʦʨʠʩʧʽʣʴè ʤʘʻ ʥʘʡʩʢʣʘʜʥʽʰʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʚʫʟʦʣ ʩʝʨʝʜ 
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ʑʦʥʘʡʙʽʣʴʰʝ 152,4 ʤ ʚʽʜ 

ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʾ 

ʘʚʪʦʙʫʩʥʦʾ ʟʫʧʠʥʢʠ ʜʦ 

ʚʭʦʜʫ ʥʘ ʩʪʘʥʮʽʶ

ʑʦʥʘʡʙʽʣʴʰʝ 182,8 ʤ ʚʽʜ 

ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʛʦ 

ʧʘʨʢʫʚʘʣʴʥʦʛʦ ʤʽʩʮʷ ʜʦ 

ʚʭʦʜʫ ʥʘ ʩʪʘʥʮʽʶ

ʑʦʥʘʡʙʽʣʴʰʝ 457,2 ʤ ʚʽʜ 

ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʾ 

ʧʝʨʝʭʦʧʣʶʚʘʣʴʥʦʾ 

ʧʘʨʢʦʚʢʠ ʜʦ ʚʭʦʜʫ ʥʘ 

ʩʪʘʥʮʽʶ
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ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ. ʇʇ ʪʝʨʤʽʥʘʣʫ çDè ʤʘʻ ʜʚʦʨʽʚʥʝʚʫ ʩʪʨʫʢʪʫʨʫ. ʊʦʤʫ ʟʘ 

ʪʘʢʦ ʾʦʨʛʘʥʽʟʘʮʽʾ ʧʦʪʦʢʽʚ ʣʶʜʝʡ ʽ ʪʨʘʥʩʧʦʨʪʫ ʧʦʪʽʢ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʠʣʽʪʘʶʪʴ, 

ʧʦʧʘʜʘʻ ʚ ʘʝʨʦʚʦʢʟʘʣ ʧʦ ʧʽʜôʾʟʥʽʡ ʝʩʪʘʢʘʜʽ ʥʘ ʜʨʫʛʠʡ ʨʽʚʝʥʴ, ʘ ʧʦʪʽʢ ʧʨʠʣʝʪʽʚʰʠʭ 

ʧʘʩʘʞʠʨʽʚ ʧʦʢʠʜʘʻ ʘʝʨʦʚʦʢʟʘʣ ʥʘ ʧʝʨʰʦʤʫ ʨʽʚʥʽ. ʅʝʜʦʣʽʢʘʤʠ ʧʣʘʥʫʚʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʊʇɺ ʪʝʨʤʽʥʘʣʘ çDè ʻ ʚʝʣʠʢʘ ʨʦʟʛʘʣʫʞʝʥʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ 

ʤʘʡʜʘʥʯʠʢʽʚ ʪʘ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʟʘʣʽʟʥʠʯʥʦʾ ʩʪʘʥʮʽʾ ʩʪʦʩʦʚʥʦ 

ʘʝʨʦʚʦʢʟʘʣʫ. ʂʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʩʪʦʷʥʢʠ ʤʘʶʪʴ ʚʠʪʷʛʥʫʪʽ ʬʦʨʤʠ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ (ʧʦʥʘʜ 200 ʤ) ʚʽʜ ʪʝʨʤʽʥʘʣʘ 

(ʨʠʩ. 1.5). ɻʨʘʥʠʯʥʘ ʜʘʣʴʥʽʩʪʴ ʧʝʨʝʩʘʜʢʠ ʚʽʜ ʘʝʨʦʚʦʢʟʘʣʫ ʜʦ ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʛʦ 

ʤʽʩʮʷ ʧʘʨʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 350 ʤ, ʱʦ ʥʝ ʻ ʟʘʜʦʚʽʣʴʥʠʤ ʜʣʷ ʢʦʤʬʦʨʪʥʦʾ 

ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ. ɿʘʣʽʟʥʠʯʥʘ ʩʪʘʥʮʽʷ ʪʘʢʦʞ ʚʽʜʜʘʣʝʥʘ ʧ̔ ʜ ʯʘʩ ʧʝʨʝʩʘʜʢʠ ʥʘ 

ʜʨʫʛʠʡ ʨʽʚʝʥʴ ʪʝʨʤʽʥʘʣʘ ʚʽʜʧʨʘʚʣʝʥʥʷ, ʧʽʰʦʭʽʜʥʘ ʚʽʜʩʪʘʥʴ ʧʝʨʝʚʠʱʫʻ 180 ʤ. 

ʆʪʞʝ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚʠʪʷʛʥʫʪʘ ʣʽʥʽʡʥʘ ʬʦʨʤʘ ʇʇ ʥʝ ʨʘʮʽʦʥʘʣʴʥʘ ʽ ʥʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʫʻ ʧʽʰʦʭʽʜʥʽ ʚʽʜʩʪʘʥʽ 

ʤʽʞʪʨʘʥʩʧʦʨʪʥʠʭ ʧʝʨʝʩʘʜʦʢ ʪʘ ʧʣʦʱʫ ʊʇɺ (ʜʦʜʘʪʦʢ ɼ).  

 

ʈʠʩ. 1.5. ʇʣʘʥ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʪʝʨʤʽʥʘʣʘ çDè (çɹʦʨʠʩʧʽʣʴè) 

 

ʇʣʘʥʫʚʘʥʥʷ ʦʜʥʦʨʽʚʥʝʚʦʛʦ ʊʇɺ ʪʝʨʤʽʥʘʣʘ çBè ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè ʤʘʻ 

ʢʦʤʧʘʢʪʥʫ ʧʨʷʤʦʢʫʪʥʫ ʬʦʨʤʫ, ʷʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʦʶ ʜʣʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʽʚ ʟʫʧʠʥʦʢ ʪʘ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʫ ʤʝʞʘʭ ʧʽʰʦʭʽʜʥʦʾ 

ʜʦʩʪʫʧʥʦʩʪʽ 180 ʤ (ʨʠʩ. 1.6). 
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ʈʠʩ. 1.6. ʇʣʘʥ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʪʝʨʤʽʥʘʣʘ çBè (çɹʦʨʠʩʧʽʣʴè) 

 

ʆʜʥʦʨʽʚʥʝʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʪʝʨʤʽʥʘʣʘ çFè ʘʝʨʦʧʦʨʪʫ 

çɹʦʨʠʩʧʽʣʴè ʚʽʜʦʢʨʝʤʣʶʻ ʟʘʣʠ ʧʨʠʙʫʪʪʷ, ʟʘʣʠ ʚʽʜʧʨʘʚʣʝʥʥʷ ʪʘ ʩʣʫʞʙʦʚʽ ʚʭʦʜʠ 

ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦʪʦʢʽʚ ʧʘʩʘʞʠʨʽʚ ʚʩʝʨʝʜʠʥʽ ʘʝʨʦʚʦʢʟʘʣʘ ʽ 

ʟʤʝʥʰʝʥʥʷ ʪʦʯʦʢ ʧʝʨʝʩʽʯʝʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱ̔. ʎʝʡ ʚʫʟʦʣ ʤʘʻ ʧʨʷʤʦʢʫʪʥʫ ʬʦʨʤʫ ʟ ʧʽʰʦʭʽʜʥʦʶ 

ʜʦʩʪʫʧʥʽʩʪʶ 200 ʤ, ʱʦ ʻ ʧʨʠʡʥʷʪʠʤ ʧʦʢʘʟʥʠʢʦʤ (ʜʦʜʘʪʦʢ ɼ). 

 ʇʽʜʩʫʤʦʚʫʶʯʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʚʫʟʣʠ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè, 

ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʾʭʥʽ ʥʝʜʦʣʽʢʠ:  

ï ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ 

(ʧʦʥʘʜ 200 ʤ), ʚ ʊʇɺ ʪʝʨʤʽʥʘʣʘ çDè;  

ï ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʱʽ ʊʇɺ ʪʝʨʤʽʥʘʣʘ çDè, ʟʫʤʦʚʣʝʥʝ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʽʩʮʴ ʩʪʦʷʥʦʢ ʪʘ ʟʫʧʠʥʦʢ ʚ ʦʜʥʦʤʫ ʨʽʚʥʽ ʪʘ ʾʭʥʴʦʶ ʚʝʣʠʢʦʶ 

ʣʽʥʽʡʥʦʶ ʧʨʦʪʷʞʥʽʩʪʶ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ; 

ï ʚʽʜʜʘʣʝʥʽʩʪʴ ʟʘʣʽʟʥʠʯʥʦʾ ʩʪʘʥʮʽʾ ʚʽʜ ʪʝʨʤʽʥʘʣʘ çDè ʥʘ ʧʦʥʘʜ 180 ʤ ʪʘ 

ʥʝʢʦʤʬʦʨʪʥʘ ʧʝʨʝʩʘʜʢʘ ʟ ̔ʩʪʘʥʮʽʾ ʥʘ ʜʨʫʛʠʡ ʨʽʚʝʥʴ ʚʠʣʴʦʪʫ ʽʟ ʪʝʨʤʽʥʘʣʘ, ʱʦ 

ʟʫʤʦʚʣʝʥʘ ʚʽʜʩʫʪʥʽʩʪʶ ʧʨʷʤʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʟʘʣʽʟʥʠʮʽ ʟ ʘʝʨʦʚʦʢʟʘʣʦʤ.  
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ʇʨʘʢʪʠʢʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʇʇ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʧʦʢʘʟʫʻ ʨʘʮʽʦʥʘʣʴʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʽʰʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʾ. ɻʨʘʥʠʯʥʘ ʧʽʰʦʭʽʜʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʫ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʚʫʟʣʽ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 160 ʤ 

(ʜʦʜʘʪʦʢ ɼ), ʱʦ ʻ ʥʦʨʤʦʶ ʧʦʨʽʚʥʷʥʦ ʽʟ ʟʘʢʦʨʜʦʥʥʦʶ ʧʨʘʢʪʠʢʦʶ [12]. 

ʈʽʟʥʦʤʘʥʽʪʪʷ ʬʦʨʤ ʊʇɺ ʪʘʢʦʞ ʜʠʢʪʫʻ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʣʦʱʽ ʧʝʨʝʜ 

ʘʝʨʦʚʦʢʟʘʣʦʤ. ʅʘʡʟʨʫʯʥʽʰʦʶ ʧʣʘʥʫʚʘʣʴʥʦʶ ʬʦʨʤʦʶ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʨʷʤʦʢʫʪʥʫ (ʘʝʨʦʧʦʨʪ çɹʦʨʠʩʧʽʣʴè (ʪʝʨʤʽʥʘʣʠ çBè, çFè), 

ʘʝʨʦʧʦʨʪʠ çʍʘʨʢʽʚè ʽ çʆʜʝʩʘè). ɺʠʟʥʘʯʝʥʘ ʛʝʦʤʝʪʨʽʷ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʪʷʞʥʽʩʪʴ 

ʧʣʦʱʽ ʧʦ ʬʨʦʥʪʫ ʙʫʜʽʚʣʽ ʘʝʨʦʚʦʢʟʘʣʫ ʪʘ ʜʦʩʪʫʧʥʽ ʧʽʰʦʭʽʜʥʽ ʚʽʜʩʪʘʥʽ ʜʣʷ 

ʧʝʨʝʩʘʜʢʠ ʚ ʤʝʞʘʭ 180 ʤ.  

ʋʟʘʛʘʣʴʥʶʶʯʠ ʚʩʝ ʚʠʱʝ ʩʢʘʟʘʥʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʠʥʽ ʊʇɺ 

ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʤʘʶʪʴ ʥʝʜʦʣʽʢʠ ʪʘ ʧʨʦʙʣʝʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɿ ʥʘʚʥʠʭ 

ʧʨʦʙʣʝʤ ʚʘʨʪʦ ʚʠʦʢʨʝʤʠʪʠ: ʧʝʨʝʚʠʱʝʥʥʷ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ 180 ʤ ʤʽʞ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè; ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʛʦ ʰʚʠʜʢʽʩʥʦʛʦ, 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʝʨʦʧʦʨʪʘʭ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʧʦʥʘʜ 1 ʤʣʥ ʦʩʽʙ 

(ʘʝʨʦʧʦʨʪʠ çʂʠʾʚ-ɾʫʣʷʥʠè, çʆʜʝʩʘè, çʃʴʚʽʚè, çʍʘʨʢʽʚè); ʥʝʩʪʘʯʘ ʢʽʣʴʢʦʩʪʽ 

ʧʘʨʢʦʤʽʩʮʴ ʫ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʘʝʨʦʧʦʨʪʫ, ʱʦ ʚʠʷʚʣʝʥʘ ʥʘ 

ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ; ʚʽʜʩʫʪʥʽʩʪʴ ʟʫʧʠʥʥʠʭ ʢʠʰʝʥʴ 

ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʦ ʣʽʥʽʾ ʬʨʦʥʪʫ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ 

ʘʝʨʦʚʦʢʟʘʣʦʤ. ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʊʇɺ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʻ: 

ï ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʣʦʱʽ ʧʘʨʢʽʥʛʽʚ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʫ 

ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʷʢʠʡ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 48 % ʜʦ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʊʇɺ 

(1/2 ʯʘʩʪʠʥʘ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ);  

ï ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʧʽʰʦʭʽʜʥʦʾ ʜʘʣʴʥʦʩʪʽ ʧʝʨʝʩʘʜʢʠ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ 

ʧʣʦʱʽ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 180 ʤ, ʱʦ ʻ ʟʘʜʦʚʽʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʛʽʜʥʦ ʽʟ ʟʘʢʦʨʜʦʥʥʠʤ 

ʜʦʩʚʽʜʦʤ;  

ï ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʦʾ ʬʦʨʤʠ ʜʽʣʷʥʢʠ ʇʇ ï ʊʇɺ ʧʨʷʤʦʢʫʪʥʦʾ 

ʬʦʨʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʦʪʷʞʥʽʩʪʴ ʧʣʦʱʽ ʧʦ ʬʨʦʥʪʫ ʙʫʜʽʚʣʽ ʘʝʨʦʚʦʢʟʘʣʫ ʪʘ 

ʜʦʩʪʫʧʥʽ ʧʽʰʦʭʽʜʥʽ ʚʽʜʩʪʘʥʽ ʜʣʷ ʧʝʨʝʩʘʜʢʠ ʚ ʤʝʞʘʭ 180 ʤ.  
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1.2. ʅʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʡ ʪʘ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʟʘʢʦʨʜʦʥʥʠʭ 

ʘʝʨʦʧʦʨʪʘʭ  

 

ʈʘʮʽʦʥʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʊʇɺ, ʾʭ ʚʣʘʰʪʫʚʘʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʧʦʜʽʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʥʘ 

ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ ʘʝʨʦʧʦʨʪʽʚ. ɿʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʽʜ ʯʘʩ 

ʧʣʘʥʫʚʘʥʥ ̫ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʘʝʨʦʧʦʨʪʫ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʜʚʘ 

ʪʠʧʠ ʽʥʪʝʨʤʦʜʘʣʴʥʠʭ ʟô̒ ʜʥʘʥʴ. ʇʝʨʰʠʡ ʪʠʧ ï ʟô̒ ʜʥʘʥʥʷ ʟ ʨʝʛʽʦʥʘʣʴʥʦʶ 

ʟʘʣʽʟʥʠʯʥʦʶ ʘʙʦ ʘʚʪʦʙʫʩʥʦʶ ʩʠʩʪʝʤʦʶ ʚ ʘʝʨʦʧʦʨʪʫ ʘʙʦ ʧʦʨʷʜ ʽʟ ʥʠʤ. ɿʘʣʽʟʥʠʯʥʝ 

ʘʙʦ ʘʚʪʦʙʫʩʥʝ ʩʧʦʣʫʯʝʥʥʷ ʩʪʘʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʥʘʟʝʤʥʦʾ 

ʩʠʩʪʝʤʠ ʜʦʩʪʫʧʫ ʜʦ ʘʝʨʦʧʦʨʪʫ. ɼʨʫʛʠʡ ʪʠʧ ʟô̒ ʜʥʘʥʥʷ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʟʘʣʽʟʥʠʯʥʠʭ ʪʘ ʘʚʪʦʙʫʩʥʠʭ ʪʨʘʥʟʠʪʥʠʭ ʩʠʩʪʝʤ ʚ ʘʝʨʦʧʦʨʪʫ. ʊʨʘʥʟʠʪʥʽ ʩʪʘʥʮʽʾ ʪʘ 

ʧʨʦʤʽʞʥʽ ʤʘʡʜʘʥʯʠʢʠ ʜʣʷ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʦʢʨʝʤʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʮʝʥʪʨ 

ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (GTC), ʘʙʦ ʩʢʣʘʜʘʪʠʩʷ ʟ ʥʠʟʢʠ ʩʪʘʥʮʽʡ ʪʘ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʝʨʤʽʥʘʣʘʭ ʘʙʦ ʧʦʨʷʜ ʟ ʘʝʨʦʚʦʢʟʘʣʴʥʦʶ ʧʣʦʱʝʶ [13].  

ɼʚʦʤʘ ʚʘʞʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥ ̫ʊʇɺ ʚ ʘʝʨʦʧʦʨʪʫ ʻ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʥʮʽʡ ʪʘ ʰʣʷʭʽʚ, ʘ ʪʘʢʦʞ ʟô̒ ʜʥʘʥʥʷ ʘʝʨʦʧʦʨʪʫ ʟ ʨʝʛʽʦʥʘʣʴʥʦʶ 

ʟʘʣʽʟʥʠʯʥʦʶ ʩʠʩʪʝʤʦʶ. ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʟʘʟʚʠʯʘʡ ʣʠʰʝ ʦʜʥʘ ʩʪʘʥʮʽʷ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʤʽʱʝʥʘ ʚ ʘʝʨʦʧʦʨʪʫ. ʇʨʠʢʣʘʜʘʤʠ ʻ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, 

ʍʘʨʪʩʬʽʣʜ-ɼʞʝʢʩʦʥ, ɸʪʣʘʥʪʘ, ʏʠʢʘʛʦ, ʆôʍʘʨʘ ʪʘ ʄʽʜʚʝʡ, ʈʝʡʛʘʥ, ɺʘʰʠʥʛʪʦʥ ʪʘ 

ʄʽʥʥʝʘʧʦʣʽʩ-ʉʝʥʪ-ʇʦʣ. ɹʽʣʴʰʽʩʪʴ ʽʟ ʮʠʭ ʩʠʩʪʝʤ ʻ ʩʠʩʪʝʤʘʤʠ ʪʠʧʫ ʤʝʪʨʦ. ɿʚô̫ ʟʦʢ 

ʫ ʄʽʥʥʝʘʧʦʣʽʩʽ ï ʉʝʥʪ-ʇʦʣ ï ʮʝ ʩʠʩʪʝʤʘ ʣʝʛʢʦʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʘ ʧʨʘʮʶʻ 

ʥʘ ʩʤʫʛʘʭ ʚʽʜʚʝʜʝʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʝʛʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʽʜô̒ ʜʥʫʻʪʴʩʷ 

ʣʠʰʝ ʜʦ ʦʜʥʽʻʾ ʩʪʘʥʮʽʾ ʚ ʘʝʨʦʧʦʨʪʫ. ʎʷ ʩʪʘʥʮʽʷ ʤʦʞʝ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʘ ʷʢ ʫ 

ʪʝʨʤʽʥʘʣʽ, ʪʘʢ ʽ ʧʦʟʘ ʥʠʤ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ [13]. 

ʇ̔ ʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥ ̫ʊʇɺ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʘʩʧʝʢʪʦʤ ʻ ʚʨʘʭʫʚʘʥʥʷ ʜʚʦʭ 

ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʽʥʪʝʨʤʦʜʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ ʚ ʘʝʨʦʧʦʨʪʫ. ʇʝʨʰʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʟʫʧʠʥʦʢ ʢʦʤʝʨʮʽʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʧʝʨʝʜ ʚʽʜʧʨʘʚʣʝʥʥʷʤ ʜʦ ʫʟʙʽʯʯʷ ʪʝʨʤʽʥʘʣʘ. 

ɼʨʫʛʠʡ ʪʠʧ ʦʙô̒ ʢʪʘ ï ʮʝʥʪʨ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (GTC), ʷʢʠʡ ʥʘʜʘʻ 
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ʮʝʥʪʨʘʣʽʟʦʚʘʥʫ ʟʦʥʫ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʢʦʤʝʨʮʽʡʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʜʝ ʚʦʥʠ ʤʦʞʫʪʴ 

ʟʘʙʠʨʘʪʠ ʪʘ ʚʠʩʘʜʞʫʚʘʪʠ ʧʘʩʘʞʠʨʽʚ [13]. 

ɹʽʣʴʰʽʩʪʴ ʘʝʨʦʧʦʨʪʽʚ ʩʚʽʪʫ ʙʫʣʠ ʟʤʫʰʝʥʽ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʚʦʶ ʩʠʩʪʝʤʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʦʚʽʪʥʽʤʠ ʽʥʪʝʛʨʦʚʘʥʠʤʠ  ʦʙôʻʢʪʘʤʠ ʤʽʩʴʢʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʝʨʦʧʦʨʪʽʚ ʧʽʜʪʨʠʤʫʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʜʣʷ ʰʚʠʜʢʽʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʤʽʩʪʦʤ ʪʘ ʘʝʨʦʧʦʨʪʦʤ. ɽʬʝʢʪʠʚʥʽ ʧʨʠʢʣʘʜʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʨʽʰʝʥʴ ʜʦʩʪʫʧʫ ʜʦ ʘʝʨʦʧʦʨʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘʢʽ: ʤʝʪʨʦ 

ʚ ʄʘʜʨʠʜʽ ʪʘ ʐʪʫʪʛʘʨʪʽ; ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʤʝʨʝʞʽ ʫ ʌʨʘʥʢʬʫʨʪʽ, ʐʘʨʣʽ ʜʝ ɻʦʣʣʽ, 

ʂʦʧʝʥʛʘʛʝʥʽ; ʤʽʩʴʢʘ ʟʘʣʽʟʥʠʮʷ ʫ ɺʘʰʠʥʛʪʦʥʽ/ɹʘʣʪʽʤʦʨʽ, ɹʨʝʤʝʥʽ; 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʟʘʣʽʟʥʠʮʽ ʫ ʍʽʪʨʦʫ, ʆʩʣʦ, ʉʪʦʢʛʦʣʴʤʽ, ɻʦʥʢʦʥʛʫ [14].  

ɿ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʢʦʨʜʦʥʥʘ ʧʨʘʢʪʠʢʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʊʇɺ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʟʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʘʝʨʦʧʦʨʪʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ. ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʣʶʯʦʚʠʤ 

ʯʠʥʥʠʢʦʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʟʘʣʽʟʥʠʯʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʤʽʩʪʦʤ ʪʘ ʘʝʨʦʧʦʨʪʦʤ ʻ 

ʡʦʛʦ ʧʘʩʘʞʠʨʦʦʙʽʛ. ɸʥʘʣʽʟ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʘʝʨʦʧʦʨʪʽʚ ʜʘʚ ʟʤʦʛʫ 

ʚʠʟʥʘʯʠʪʠ, ʱʦ ʚ ʘʝʨʦʧʦʨʪʘʭ ʟ ʧʘʩʘʞʠʨʦʦʙʽʛʦʤ ʧʦʥʘʜ 2 ʤʣʥ ʦʩʽʙ, ʩʪʚʦʨʶʶʪʴʩʷ 

ʜʦʜʘʪʢʦʚʽ ʪʨʘʥʟʠʪʥʽ ʟʘʣʽʟʥʠʯʥʽ ʣʥ̔ʽʾ (ʪʘʙʣ. 1.3) [15].  

ʊʘʙʣʠʮʷ 1.3  

ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ ʚ ʘʝʨʦʧʦʨʪʘʭ 

ʄʽʩʪʦ ɸʝʨʦʧʦʨʪ 

ʇʘʩʘʞʠʨʦʧʦʪʽʢ, 

ʤʣʥ ʦʩʽʙ ʥʘ ʨʽʢ 

(2019) 

ɺʽʜʩʪʘʥʴ 

ʚʽʜ 

ʮʝʥʪʨʫ 

ʤʽʩʪʘ, ʢʤ 

ʊʠʧʠ ʟʘʣʽʟʥʠʯʥʠʭ 

ʣʽʥʽʡ 

ʏʘʩ 

ʰʣʷʭʫ, 

ʭʚ 

ʊʦʢʽʦ çʍʘʥʝʜʘè 85,5 15 
ʄʦʥʦʨʝʣʴʩ 

Hamamatsucho 
18 

ʃʦʥʜʦʥ çʍʽʪʨʦʫè 80,89 22 
Heathrow Express 25 

ʄʝʪʨʦ 45 

ɹʘʨʩʝʣʦʥʘ çʕʣʴ-ʇʨʘʪè 44,1 14 ʇʦʾʜ RENFE 25 

ʐʘʥʭʘʡ çʇʫʜʫʥè 35,0 30 ʄʘʛʣʝʚ Transrapid 15 

ʂʠʾʚ 

çɹʦʨʠʩʧʽʣʴè 15,26 29 Kyiv Boryspil Express 40 

çʂʠʾʚ-

ɾʫʣʷʥʠè 
2,61 8 ï ï  

ʃʴʚʽʚ çʃʴʚʽʚè 2,21 7 ï ï 
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ɼʦʩʚʽʜ ʘʝʨʦʧʦʨʪʦʙʫʜʫʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʣʽʟʥʠʯʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ 

ʘʝʨʦʧʦʨʪʽʚ ʧʽʜô̒ ʜʥʘʥʘ ʜʦ ʰʚʠʜʢʽʩʥʦʾ ʪʘ ʤʽʞʤʽʩʴʢʦʾ ʟʘʣʽʟʥʠʮ ɹ(ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʝʬʝʢʪʠʚʥʽ ʪʘ ʟʨʫʯʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʩʣʫʛʠ ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʩʝʨʝʜʥʽʭ ʽ ʙʣʠʟʴʢʠʭ 

ʚʽʜʩʪʘʥʝʡ, ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʤʽʩʪʘʤʠ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ). ʐʚʠʜʢʽʩʥʽ ʪʨʘʥʟʠʪʥʽ ʣʽʥʽʾ  

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʬʦʨʤʫʶʪʴ ʽʥʪʝʛʨʦʚʘʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʚʫʟʣʠ ʚ ʘʝʨʦʧʦʨʪʘʭ, ʷʢʽ 

ʤʦʞʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚ ʪʝʨʤʽʥʘʣʘʭ (ʫ ʨʽʟʥʠʭ ʨʽʚʥʷʭ) ʪʘ ʥʘ ʘʝʨʦʚʦʢʟʘʣʴʥʽʡ 

ʧʣʦʱʽ. ʇʨʠʢʣʘʜʦʤ ʪʝʨʤʽʥʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʊʇɺ ʻ ʘʝʨʦʧʦʨʪ çʍʽʪʨʦʫè 

(ɸʥʛʣʽʷ), ʷʢʠʡ ʤʘʻ ʟʘʛʘʣʦʤ ʯʦʪʠʨʠ ʪʝʨʤʽʥʘʣʠ. ɿʘʣʽʟʥʠʯʥʘ ʣʽʥʽʷ ʘʝʨʦʧʦʨʪʫ ʤʘʻ 

ʦʜʥʫ ʟʫʧʠʥʢʫ ʚ ʪʨʴʦʭ ʪʝʨʤʽʥʘʣʘʭ, ʣʽʥʽʷ ʤʝʪʨʦ Piccadilly ï ʩʪʘʥʮʽʾ ʫ ʚʩʽʭ ʯʦʪʠʨʴʦʭ 

ʪʝʨʤʽʥʘʣʘʭ. ɸʝʨʦʧʦʨʪ çɻʘʪʚʽʢè ʪʘʢʦʞ ʤʘʻ ʽʥʪʝʛʨʦʚʘʥʠʡ ʚʫʟʦʣ ʚʩʝʨʝʜʠʥʽ 

ʪʝʨʤʽʥʘʣʽʚ, ʜʝ ʧʨʦʭʦʜʠʪʴ ʙʨʠʪʘʥʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʟʘʣʽʟʥʠʮʷ ʪʘ ʘʝʨʦʧʦʨʪʦʚʠʡ 

ʝʢʩʧʨʝʩ (Gatwick Express). ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʘʝʨʦʧʦʨʪ çʉʪʘʥʩʪʝʜè, ʱʦ ʤʘʻ 

ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ ʪʝʨʤʽʥʘʣʘ ʟʘʣʽʟʥʠʯʥʫ ʩʪʘʥʮʽʶ Airport Express (Stansted 

Express). ɺʠʚʯʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʣʽʟʥʠʯʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʘʝʨʦʧʦʨʪʽʚ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʚʦʥʘ ʻ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ  ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ ʚ ʘʝʨʦʧʦʨʪ ʻ ʚʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʚʝʣʠʢʠʭ ʤʽʩʪ ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮ ̔ (ʪʘʙʣ. 1.3). ʂʣʶʯʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ ʻ: 

Å ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʧʦʥʘʜ 2 ʤʣʥ ʧʘʩʘʞʠʨʽʚ ʥʘ ʨʽʢ (ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʪʨʘʥʩʬʝʨʥʠʭ ʧʘʩʘʞʠʨʽʚ); 

Å ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʮʽʥʘ/ʷʢʽʩʪʴ ʧʦʩʣʫʛʠ; 

Å ʚʽʜʜʘʣʝʥʽʩʪʴ ʘʝʨʦʧʦʨʪʫ ï ʧʦʥʘʜ 14 ʢʤ ʚʽʜ ʮʝʥʪʨʫ ʤʽʩʪʘ; 

Å ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʣʽʟʥʠʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ 

ʘʝʨʦʧʦʨʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʚʧʣʠʚʫ ʥʘ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʊʇɺ ʻ ʧʘʩʘʞʠʨʦʧʦʪʽʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʤʽʩʪʦʤ ʪʘ ʘʝʨʦʧʦʨʪʦʤ 

(ʪʘʙʣ. 1.4). 
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ʇʽʜʩʫʤʦʚʫʶʯʠ ʩʢʘʟʘʥʝ ʚʠʱʝ, ʚʘʨʪʦ ʜʦʜʘʪʠ, ʱʦ ʜʦ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ, 

ʥʘʣʝʞʘʪʴ: ʥʘʷʚʥʽʩʪʴ ʪʨʘʥʟʠʪʥʠʭ ʣʽʥʽʡ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʩʝʨʝʜʠʥʽ 

ʘʝʨʦʧʦʨʪʫ; ʚʢʣʶʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʘʝʨʦʧʦʨʪʫ ʜʦ ʧʨʠʤʽʩʴʢʦʛʦ ʪʘ 

ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʪʘ ʟʘʣʽʟʥʠʯʥʠʭ ʪʠʧʽʚ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʘʚʪʦʙʫʩʠ, ʪʘʢʩʽ, ʤʝʪʨʦ, ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ, ʤʦʥʦʨʝʣʴʩʠ). 

ʊʘʙʣʠʮʷ 1.4 

ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʤʽʩʪʦʤ  

ʪʘ ʘʝʨʦʧʦʨʪʦʤ 

 

ɼʣʷ ʝʬʝʢʪʠʚʥʽʰʦʾ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʪʝʨʤʽʥʘʣʽʚ ʘʝʨʦʧʦʨʪʽʚ ʫ 

ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥ ʁʧʨʦʩʪʦʨʫ ʥʘ ʦʩʥʦʚʽ 

ʧʨʠʥʮʠʧʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ, ʷʢʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʠʩʪʝʤʠ ʟ 

ʚʝʨʪʠʢʘʣʴʥʠʤ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʙʫʜʽʚʝʣʴ.  

ɸʝʨʦʧʦʨʪ çʐʘʨʣʴ ʜʝ ɻʦʣʣʴè (ʌʨʘʥʮʽʷ). ʊʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʡ 

ʚʫʟʦʣ ʻʚʨʦʧʝʡʩʴʢʠʡ ʧʨʠʢʣʘʜ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʟʦʥ, ʷʢ 

ʩʫʤʽʱʝʥʠʡ ʚʦʢʟʘʣ-ʘʝʨʦʧʦʨʪ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʫ ʧʝʨʝʜʤʽʩʪʽ ʇʘʨʠʞʘ ʽ ʤʘʻ ʜʚʽ 

ʟʘʣʽʟʥʠʯʥʽ ʩʪʘʥʮʽʾ ñAeroport Charles-de Gaulle 1ò ʽ ñAeroport Charles-de Gaulle 2-

TGVò, ʜʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʩʘʜʢʘ ʧʘʩʘʞʠʨʽʚ ʟ ʧʦʾʟʜʘ ʥʘ ʣʽʪʘʢ ʘʙʦ ʥʘʚʧʘʢʠ. 

ʅʘʮʽʦʥʘʣʴʥʘ ʽ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʘ ʟʘʣʽʟʥʠʯʥʘ ʩʪʘʥʮʽʷ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʤʽʞ ʰʽʩʪʴʤʘ 

ʇʘʩʘʞʠʨʦʧʦʪʽʢ 

ʘʝʨʦʧʦʨʪʫ, ʤʣʥ 

ʦʩʽʙ ʥʘ ʨʽʢ 

ʊʨʘʥʩʧʦʨʪ ʊʠʧ ʪʨʘʥʩʧʦʨʪʫ ʇʨʠʢʣʘʜʠ ʘʝʨʦʧʦʨʪʽʚ 

0ï2,0 
ɸʚʪʦʤʦʙʽʣʴʥʠʡ 

ʪʨʘʥʩʧʦʨʪ 

ɸʚʪʦʙʫʩ, 

ʧʨʠʚʘʪʥʠʡ 

ʪʨʘʥʩʧʦʨʪ, ʪʘʢʩʽ 

çʉʽʜʟʫʦʢʘè, çʅʘʛʦʷè, çNanji Bai 

Bangè, çɸʥʪʚʝʨʧʝʥè, çʆʩʪʝʥʜʝ 

ɹʨʶʛʛʝè, çʃʴʻʞè, çɼʦʥʢʘʩʪʝʨ 

ʐʝʬʬʽʣʜè 

2,0ï20,0 

ɹʫʜʽʚʥʠʮʪʚʦ 

ʦʜʥʽʻʾ 

ʜʦʜʘʪʢʦʚʦʾ 

ʟʘʣʽʟʥʠʯʥʦʾ 

ʛʽʣʢʠ 

ɽʢʩʧʨʝʩ/ʧʦʾʟʜ/ 

ʰʚʠʜʢʽʩʥʠʡ 

ʪʨʘʤʚʘʡ 

çɹʦʨʠʩʧʽʣʴè, çʅʘʛʦʷè, çʆʩʘʢʘè, 

çʂʦʙʝè, çʃʽʣʴè, çʈʦʪʪʝʨʜʘʤ-

ɻʘʘʛʘè, çʉʘʫʪʝʥʜè, çʃʫʪʦʥè, 

çʃʦʥʜʦʥ ʉʽʪʽè, çɹʽʨʤʽʥʛʝʤè, 

çʃʽʚʝʨʧʫʣʴè 

ʇʦʥʘʜ 20,0 

ɹʫʜʽʚʥʠʮʪʚʦ 

ʢʽʣʴʢʦʭ 

ʟʘʣʽʟʥʠʯʥʠʭ 

ʛʽʣʦʢ 

ʇʦʾʟʜ + 

ʤʝʪʨʦ/ʚʠʩʦʢʦʰʚʠʜ-

ʢʽʩʥʠʡ ʧʦʾʟʜ 

(ʤʘʛʣʝʚ) 

çʍʘʥʝʜʘè, çʊʦʢʽʦ ʅʘʨʽʪʘè, çʆʩʘʢʘ 

ʂʘʥʩʘʡè, çɼʶʩʩʝʣʴʜʦʨʬè, 

çʍʽʪʨʦʫè, çɻʘʪʚʽʢè, çʉʪʘʥʩʪʝʜè 
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ʽʟ ʩʝʤʠ ʙʫʜʽʚʝʣʴ ʘʝʨʦʚʦʢʟʘʣʫ [16]. ɸʝʨʦʧʦʨʪ ʨʦʟʚʠʚʘʚʩʷ ʧʨʦʪʷʛʦʤ 30-ʪʠ ʨʦʢʽʚ ʟ 

ʤʦʤʝʥʪʫ ʚʽʜʢʨʠʪʪʷ ʧʝʨʰʦʛʦ ʪʝʨʤʽʥʘʣʘ. ʊʝʨʤʽʥʘʣ 2 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʝʩʪʠ 

ʤʦʜʫʣʴʥʠʭ ʪʝʨʤʽʥʘʣʽʚ, ʧʦʙʫʜʦʚʘʥʠʭ ʙʽʣʴʰ ʥʽʞ ʟʘ 20 ʨʦʢʽʚ. ʇʝʨʰʽ ʯʦʪʠʨʠ ï ʮʝ 

ʪʝʨʤʽʥʘʣʠ 2A ï 2D, ʢʦʞʝʥ ʟ ʧʨʠʙʣʠʟʥʦ ʰʽʩʪʴʤʘ ʚʠʭʦʜʘʤʠ ʥʘ ʧʦʩʘʜʢʫ, ʟʘ ʥʠʤʠ 

ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʧʨʠʣʝʛʣʘ ʟʘʣʽʟʥʠʯʥʘ ʩʪʘʥʮʽʷ, ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʛʦʪʝʣʴ. 

ɿʘʣʽʟʥʠʯʥʽ ʢʦʣʽʾ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʧʝʨʝʪʠʥʘʶʪʴ ʦʩʽ ʙʫʜʽʚʝʣʴ ʘʝʨʦʚʦʢʟʘʣʫ. ʑʝ 

ʜʚʘ ʪʝʨʤʽʥʘʣʠ, ʧʨʦʥʫʤʝʨʦʚʘʥʽ 2E ʽ 2F, ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʤʝʞʘʤʠ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʚʦʢʟʘʣʫ [16].  

ɸʝʨʦʧʦʨʪ çʎʶʨʠʭè (ʐʚʝʡʮʘʨʽʷ). ʄʘʻ ʚʝʨʪʠʢʘʣʴʥʝ ʨʦʟʜʽʣʝʥʥʷ 

ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. ʁʦʛʦ ʨʦʟʚô̫ ʟʢʘ ï ʥʘʮʽʦʥʘʣʴʥʘ ʟʘʣʽʟʥʠʯʥʘ ʩʪʘʥʮʽʷ ʧʽʜ 

ʙʫʜʽʚʣʝʶ ʪʝʨʤʽʥʘʣʘ. ɿʘ ʦʩʪʘʥʥʽ 30 ʨʦʢʽʚ ʘʝʨʦʧʦʨʪ çʎʶʨʠʭè ʤʦʞʝ ʧʦʭʚʘʣʠʪʠʩʷ 

ʽʥʪʝʛʨʘʮʽʻʶ ʘʚʽʘʧʝʨʝʚʝʟʝʥʴ ʻʚʨʦʧʝʡʩʴʢʦʶ ʟʘʣʽʟʥʠʯʥʦʶ ʤʝʨʝʞʝʶ ʟʘʚʜʷʢʠ 

ʨʦʟʪʘʰʫʚʘʥʥʶ ʧʽʜ ʥʘʟʝʤʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʘʝʨʦʧʦʨʪʫ ʥʘʩʢʨʽʟʥʦʾ ʟʘʣʽʟʥʠʯʥʦʾ 

ʩʪʘʥʮʽʾ. ʇʦʨʽʚʥʷʥʦ ʟ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʘʝʨʦʧʦʨʪʫ 30 ʨʦʢʽʚ ʪʦʤʫ, ʱʦ 

ʩʪʘʥʦʚʠʣʘ 6 ʤʣʥ ʧʘʩʘʞʠʨʽʚ ʥʘ ʨʽʢ, ʩʴʦʛʦʜʥʽ ʘʝʨʦʧʦʨʪ ʦʙʩʣʫʛʦʚʫʻ ʧʦʥʘʜ 20 ʤʣʥ 

ʧʘʩʘʞʠʨʽʚ ʥʘ ʨʽʢ ʟʘʚʜʷʢʠ ʜʦʩʪʫʧʥʦʩʪʽ ʟʘʣʽʟʥʠʮʽ [16]. 

ɸʝʨʦʧʦʨʪ çʏʠʢʘʛʦ ʆôʍʘʨʘè (ʉʐɸ). ʇʝʨʝʩʘʜʦʯʥʠʡ ʚʫʟʦʣ ï ʢʽʥʮʝʚʘ 

ʟʫʧʠʥʢʘ ʤʝʪʨʦ ʧʽʜ ʪʨʴʦʤʘ ʟ ʯʦʪʠʨʴʦʭ ʙʫʜʽʚʝʣʴ ʘʝʨʦʚʦʢʟʘʣʫ. ʎʝʡ ʘʝʨʦʧʦʨʪ ʻ 

ʜʨʫʛʠʤ ʧʦ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʫ ʩʚʽʪʽ. ʊʨʠ ʚʥʫʪʨʽʰʥʽ ʪʝʨʤʽʥʘʣʠ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʽʟ 

ʢʽʥʮʝʚʦʾ ʟʘʣʽʟʥʠʯʥʦʾ ʩʪʘʥʮʽʾ ʚʝʣʠʯʝʟʥʦ ʾʙʫʜ̔ʚʣʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ. ʃʽʥʽʷ 

ʤʝʪʨʦʧʦʣʽʪʝʥʫ ʧʨʦʧʦʥʫʻ 45-ʭʚʠʣʠʥʥʝ ʩʧʦʣʫʯʝʥʥʷ ʟ 8-ʭʚʠʣʠʥʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ 

ʜʦ ʮʝʥʪʨʫ ʤʽʩʪʘ ʽ ʧʝʨʝʚʦʟʠʪʴ 4 % ʚʩʽʭ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʨʷʤʫʶʪʴ ʚ ʘʝʨʦʧʦʨʪ ʪʘ ʫ 

ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ [16].  

ɸʝʨʦʧʦʨʪ çɯʥʯʭʦʥè ʫ ʉʝʫʣʽ. ɼʦʤʽʥʫʻ ʥʘ ɼʘʣʝʢʦʤʫ ʉʭʦʜʽ (ʨʠʩ. 1.7). 

ʈʦʟʚôʷʟʢʘ ʤʘʻ ʚʝʨʪʠʢʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ï ʢʽʣʴʢʘ ʤʽʩʴʢʠʭ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʟʘʣʽʟʥʠʯʥʠʭ ʚʦʢʟʘʣʽʚ ʧʦʚô̫ ʟʘʥʽ ʟ ʦʜʥʠʤ ʪʝʨʤʽʥʘʣʦʤ, ʟʘ ʧʨʦʛʥʦʟʘʤʠ ï ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʾʭ ʙʫʜʝ ʙʽʣʴʰʝ. ʇʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʘʝʨʦʧʦʨʪʫ cʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 100 ʤʣʥ ʧʘʩʘʞʠʨʽʚ ʥʘ ʨʽʢ. ɺʽʷʣʦʧʦʜʽʙʥʠʡ ʮʝʥʪʨ ʤʽʩʪʠʪʴ ʜʝʢʽʣʴʢʘ 

ʟʘʣʽʟʥʠʯʥʠʭ ʩʠʩʪʝʤ: ʚʠʩʦʢʦʨʽʚʥʝʚʝ ʣʝʛʢʦʨʝʣʴʩʦʚʝ ʩʧʦʣʫʯʝʥʥʷ ʟ ʥʦʚʠʤ 
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ʄʽʞʥʘʨʦʜʥʠʤ ʜʽʣʦʚʠʤ ʤʦʩʪʦʤ, ʤʽʩʮʝʚʘ ʟʘʣʽʟʥʠʮʷ (ʧʣʘʪʬʦʨʤʘ 150 ʤ), 

ʥʘʮʽʦʥʘʣʴʥʘ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʘ ʟʘʣʽʟʥʠʮʷ (ʧʣʘʪʬʦʨʤʘ 400 ʤ), ʤʽʞʪʝʨʤʽʥʘʣʴʥʠʡ 

ʰʚʠʜʢʽʩʥʠʡ ʪʨʘʥʟʠʪ ʽ ʥʘ ʥʘʡʥʠʞʯʦʤʫ ʨʽʚʥʽ ï ʙʘʛʘʞʥʘ ʩʠʩʪʝʤʘ [16].  

 

ʈʠʩ. 1.7. ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʨʽʟ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʘʝʨʦʧʦʨʪʫ çɯʥʯʭʦʥè 

(ʉʝʫʣ, ʖʞʥʘ ʂʦʨʝʷ): 1. ʆʙʨʦʙʣʝʥʥʷ ʙʘʛʘʞʫ; 2. ʇʣʘʪʬʦʨʤʘ ʟʘʣʽʟʥʠʯʥʦʾ ʩʪʘʥʮʽʾ ʽ 

ʨʽʚʝʥʴ ʧʘʨʢʫʚʘʥʥʷ  ̄1; 3.ʈʽʚʝʥʴ ʧʘʨʢʫʚʘʥʥʷ ˉ 2; 4. ɺʝʣʠʢʠʡ ʟʘʣ, ʨʽʚʝʥʴ 

ʧʨʠʙʫʪʪʷ ʜʦ ʘʝʨʦʧʦʨʪʫ ʽ ʨʽʚʝʥʴ ʧʘʨʢʫʚʘʥʥʷ  ̄3; 5. ʈʽʚʝʥʴ ʟʝʤʣʽ, ʜʦʩʪʫʧ ʜʦ 

ʘʚʪʦʙʫʩʽʚ ʽ ʪʘʢʩʽ; 6. ʃʽʥʽʷ ʚʽʜʧʨʘʚʣʝʥʴ ʰʚʠʜʢʽʩʥʦʛʦ ʪʨʘʤʚʘʷ ʚʽʜ ʪʘ ʜʦ ʘʝʨʦʧʦʨʪʫ. 

ɼʞʝʨʝʣʦ: [16].   

 

ʄʽʞʥʘʨʦʜʥʠʡ ʘʝʨʦʧʦʨʪ çʃʘʥʴʯʞʦʫ ʏʞʫʥʯʫʘʥʴè (ʂʠʪʘʡ). 

ɼʨʫʛʦʨʷʜʥʠʡ ʘʝʨʦʧʦʨʪ-ʭʘʙ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʂʠʪʘʶ. ʊʝʨʤʽʥʘʣ 2 (T2) 

ʘʝʨʦʧʦʨʪʫ çʏʞʫʥʯʫʘʥʴè ʚʽʜʢʨʠʪʦ ʟ 2 ʣʶʪʦʛʦ 2015 ʨʦʢʫ. ʎʴʦʛʦ ʞ ʨʦʢʫ ʙʫʣʦ 

ʚʽʜʢʨʠʪʦ ʤʽʞʤʽʩʴʢʫ ʟʘʣʽʟʥʠʮ,ʁ ʱʦ ʩʧʦʣʫʯʘʻ ʃʘʥʴʯʞʦʫ ʪʘ ʏʞʫʥʯʫʘʥʴ. 

ʄʽʞʥʘʨʦʜʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʚʫʟʦʣ ʘʝʨʦʧʦʨʪʫ çʏʞʫʥʯʫʘʥʴè ʨʦʟʪʘʰʦʚʘʥʠʡ ʤʽʞ 

T2 ʽ ʩʪʘʥʮʽʻʶ ʤʽʞʤʽʩʴʢʦʾ ʟʘʣʽʟʥʠʮʽ çʏʞʫʥʯʫʘʥʴè (ʨʠʩ. 1.8). ɺʽʥ ʦʙôʻʜʥʫʻ ʨʽʟʥʽ 

ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ, ʚʢʣʶʯʥʦ ʟ ʤʽʞʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ, ʪʘʢʩʽ, ʪʨʘʥʩʬʝʨʦʤ ʜʦ 

ʘʝʨʦʧʦʨʪʫ ʪʘ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʎʝʡ ʊʇɺ ʧʦʢʘʟʫʻ ʧʦʻʜʥʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ, ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʘ ʧʦʚʽʪʨʷʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʆʨʛʘʥʽʟʘʮʽʷ ʧʽʜʟʝʤʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʜʘʣʘ ʟʤʦʛʫ ʟʙʽʣʴʰʠʪʠ ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʧʝʨʝʚʝʟʝʥʥʷ. 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʚʫʟʦʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʧʦʚʝʨʭʦʚʦʾ ʙʫʜʽʚʣʽ ʪʘ ʜʚʦʭ ʛʨʦʤʘʜʩʴʢʠʭ 

ʧʘʨʢʽʥʛʽʚ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʘʙʫʜʦʚʠ ʊʇɺ 1 160 000 ʤ2, ʟ ʥʠʭ ʧʣʦʱʘ ʟʘʙʫʜʦʚʠ 
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ʧʽʜʟʝʤʥʦʾ ʩʧʦʨʫʜʠ ï 50 ʪʠʩ. ʤ2. [17]. ɼʚʦʧʦʚʝʨʭʦʚʠʡ ʚʫʟʦʣ ʤʘʻ ʮʦʢʦʣʴʥʠʡ ʪʘ 

ʧʽʜʟʝʤʥʠʡ ʧʦʚʝʨʭʠ. ʇʽʜʟʝʤʥʠʡ ʧʦʚʝʨʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʟʝʤʥʦʛʦ ʧʝʨʝʭʦʜʫ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʪʘ ʟʦʥʠ ʧʝʨʝʩʘʜʢʠ ʜʦ ʽʥʰʠʭ ʛʨʦʤʘʜʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. ʇʽʜʟʝʤʥʠʡ ʧʦʚʝʨʭ ʤʽʩʪʠʪʴ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʪʦʷʥʦʢ ʪʘʢʩʽ, ʜʚʽ ʥʘʜʟʝʤʥʽ 

ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʤʽʞʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʪʨʘʥʩʬʝʨʽʚ ʜʦ ʘʝʨʦʧʦʨʪʫ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ 

ʘʚʪʦʙʫʩʽʚ, ʘ ʪʘʢʦʞ ʯʦʪʠʨʠ ʩʤʫʛʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʦʜʥʘ ʟ ʷʢʠʭ 

ʟʘʨʝʟʝʨʚʦʚʘʥʘ ʜʣʷ VIP, ʘ ʨʝʰʪʘ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ɻʊ) 

(ʨʠʩ. 1.9). ʇʘʩʘʞʠʨʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʩʘʜʢʠ ʤʽʞ ʣʽʪʘʢʦʤ ʽ ʧʦʾʟʜʦʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ ʘʙʦ ʧʝʨʝʩʽʩʪʠ ʥʘ ʽʥʰʠʡ ʥʘʟʝʤʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ (ʊɿ) ʥʘ ʧʽʜʟʝʤʥʦʤʫ ʨʽʚʥʽ.  

 

ʈʠʩ. 1.8. ʉʭʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʘʝʨʦʧʦʨʪʫ çʃʘʥʴʯʞʦʫ ʏʞʫʥʯʫʘʥʴè.  

ɼʞʝʨʝʣʦ: [17] 

 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʊʇɺ ʙʝʟ ʽʥʪʝʛʨʘʮʽʾ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ʈʝʛʽʦʥʘʣʴʥʠʡ ʘʝʨʦʧʦʨʪ ʦʢʨʫʛʫ ɼʝʡʥ (ʉʐɸ). ɸʝʨʦʧʦʨʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʄʝʜʽʩʦʥʽ, ʰʪʘʪ ɺʽʩʢʦʥʩʽʥ, ʽ ̒ ʚʽʡʩʴʢʦʚʦ-ʮʠʚʽʣʴʥʠʤ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. ʎʝʡ 

ʘʝʨʦʧʦʨʪ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʝʱʦ ʩʭʦʞʠʡ ʥʘ ʫʢʨʘʾʥʩʴʢʽ 

ʘʝʨʦʧʦʨʪʠ. ʁʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʽʢ ʩʪʘʥʦʚʠʚ 2,25 ʤʣʥ ʦʩʽʙ ʟʘ 2020 ʨʽʢ, ʘ ʦʩʦʙʣʠʚʽʩʪʶ 

ʻ ʙʣʘʛʦʫʩʪʨʽʡ ʪʘ ʦʟʝʣʝʥʝʥʥʷ ʇʇ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ (ʨʠʩ. 1.9). ɸʥʘʣʽʟ ʧʽʰʦʭʽʜʥʦʾ 
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ʟʦʥʠ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ ʜʘʚ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʤʽʥʽʤʘʣʴʥʫ ʰʠʨʠʥʫ ʪʨʦʪʫʘʨʫ ï 6,8 ʤ 

ʪʘ ʰʠʨʠʥʫ ʟʦʥʠ ʦʟʝʣʝʥʝʥʥʷ 3,5 ʤ (ʨʠʩ. 1.10). 

 

 

 

 

 

 

 

ʈʠʩ. 1.9. ɹʣʘʛʦʫʩʪʨʽʡ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʘʝʨʦʧʦʨʪʫ ʦʢʨʫʛʫ 

ɼʝʡʥ (ʉʐɸ) 

 

ʈʠʩ. 1.10. ʇʨʠʚʦʢʟʘʣʴʥʘ ʧʣʦʱʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʘʝʨʦʧʦʨʪʫ ʦʢʨʫʛʫ ɼʝʡʥ (ʉʐɸ) 

  

ɸʝʨʦʧʦʨʪ çɺʽʣʴʥʶʩè ï ʦʜʠʥ ʟ̔ ʧʨʦʚʽʜʥʠʭ ʘʝʨʦʧʦʨʪʽʚ ʃʠʪʚʠ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʊʇɺ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʦʢʨʝʤʠʭ ʧʨʦʾʟʥʠʭ ʩʤʫʛ ʜʣʷ ʚʠʩʘʜʢʠ 

ʪʘ ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʚʘʪʥʦʛʦ ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ʨʠʩ. 

1.11). ʊʘʢʝ ʨʽʰʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʜʦʚʞʠʥʫ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ, ʱʦ ʩʚʦʻ  ʁʯʝʨʛʦ  ʁʟʤʝʥʰʫʻ ʯʘʩ ʧʝʨʝʩʘʜʢʠ 

ʧʘʩʘʞʠʨʽʚ ʟʘʚʜʷʢʠ ʧʦʜʚʽʡʥʦʤʫ ʧʘʨʢʫʚʘʥʥ ʁʊɿ. 

ʇʨʦʾʟʥʘ ʩʤʫʛʘ ʜʣʷ ʛʨʦʤʘʜʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʪʘ ʤʘʨʰʨʫʪʥʠʭ ʪʘʢʩʽ 

ʨʦʟʪʘʰʦʚʘʥʘ ʙʣʠʞʯʝ ʜʦ ʩʧʦʨʫʜʠ ʪʝʨʤʽʥʘʣʘ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 
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ʥʘʢʦʧʠʯʝʥʥʷ ʚʝʣʠʢʦ ʾʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʧʽʜ ʯʘʩ ʚʠʩʘʜʢʠ ʪʘ ʧʦʩʘʜʢʠ ʥʘ ʪʨʦʪʫʘʨʽ 

ʧʦʩʝʨʝʜ ʧʨʦʾʟʥʦʾ ʜʦʨʦʛʠ ʨʘʮʽʦʥʘʣʴʥʽʰʝ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʝʨʝʩʘʜʢʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʘʝʨʦʚʦʢʟʘʣʫ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʊʇɺ ʘʝʨʦʧʦʨʪʫ ʻ ʢʦʤʬʦʨʪʥʘ ʧʽʰʦʭʽʜʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʚʽʜ ʜʚʝʨʝʡ ʪʝʨʤʽʥʘʣʘ ʜʦ 

ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʛʦ ʧʘʨʢʽʥʛʫ, ʷʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 180 ʤ. ʄʽʥʽʤʘʣʴʥʘ ʰʠʨʠʥʘ 

ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ ʩʪʘʥʦʚʠʪʴ 10,5 ʤ (ʨʠʩ. 1.11). 

 

ʈʠʩ. 1.11. ʇʨʠʚʦʢʟʘʣʴʥʘ ʧʣʦʱʘ ʘʝʨʦʧʦʨʪʫ ɺʽʣʴʥʶʩ (ʃʠʪʚʘ) 

 

ɸʝʨʦʧʦʨʪ çʉʘʥ-ɼʽʻʛʦè (ʉʐɸ). ɿ ʫʩʽʭ ʘʝʨʦʧʦʨʪʽʚ, ʫ ʷʢʠʭ ʻ ʦʜʥʘ ʚʟʣʽʪʥʦ-

ʧʦʩʘʜʢʦʚʘ ʩʤʫʛʘ, ʘʝʨʦʧʦʨʪ çʉʘʥ-ɼʽʻʛʦè ʥʘʡʟʘʚʘʥʪʘʞʝʥʽʰʠʡ ʢʦʤʝʨʮʽʡʥʠʡ 

ʘʝʨʦʧʦʨʪ ʉʐɸ ʽ ʜʨʫʛʠʡ ʫ ʩʚʽʪʽ ʧʽʩʣʷ ʣʦʥʜʦʥʩʴʢʦʛʦ ʘʝʨʦʧʦʨʪʫ çɻʘʪʚʽʢè. ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ ʊʇɺ ʘʝʨʦʧʦʨʪʫ ʩʪʘʥʦʚʠʪʴ 388,1 ʪʠʩ. ʤ2. ʄʝʞʽ ʽʩʥʫʶʯʦʾ ʜʽʣʷʥʢʠ 

ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʘʝʨʦʧʦʨʪʫ çʉʘʥ-ɼʽʻʛʦè 

(ʜʦʜʘʪʦʢ ɽ), [18].  

ɼʦʩʣʽʜʞʝʥʥʷ [18] ʧʦʢʘʟʫʶʪʴ ʯʘʩʪʢʠ ʨʠʥʢʫ ʪʨʘʥʟʠʪʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚ 

ʘʝʨʦʧʦʨʪʘʭ ʉʐɸ (ʜʘʥʽ ʦʧʠʪʫʚʘʥʥʷ ʟʘ 1999ï2000 ʨʨ.). ɿʦʢʨʝʤʘ, ʥʘʚʝʜʝʥʽ 
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ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʚ ʘʝʨʦʧʦʨʪʘʭ ʥʘ ʤʽʣʴʡʦʥ ʧʘʩʘʞʠʨʽʚ, ʱʦ 

ʧʨʠʙʫʚʘʶʪʴ ʥʘ ʨʽʢ. ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 704 ʚ ʘʝʨʦʧʦʨʪʫ çʃʘ ɻʫʘʨʜʽʷè 

ʚ ʅʴʶ-ʁʦʨʢʫ ʜʦ 3729 ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʘʝʨʦʧʦʨʪʫ ɼʝʥʚʝʨʘ.  

ɸʝʨʦʧʦʨʪ çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè (ʉʣʦʚʘʯʯʠʥʘ)  ̒ ʥʘʡʙʽʣʴʰʠʤ ʽ 

ʥʘʡʩʪʘʨʽʰʠʤ ʘʝʨʦʧʦʨʪʦʤ ʢʨʘʾʥʠ. ʇʇ ʘʝʨʦʧʦʨʪʫ ʦʙʣʘʰʪʦʚʘʥʘ ʧʽʰʦʭʽʜʥʠʤ 

ʦʩʪʨʦʚʦʤ, ʷʢʠʡ ʨʦʟʜʽʣʷʻ ʧʨʦʾʟʥʽ ʩʤʫʛʠ ʜʣʷ ʧʨʠʚʘʪʥʦʛʦ ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʝʨʦʧʦʨʪʫ çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) ʧʨʦʾʟʥʘ ʜʦʨʦʛʘ ʜʣʷ 

ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʨʦʟʪʘʰʦʚʘʥʘ ʙʣʠʞʯʝ ʜʦ ʪʝʨʤʽʥʘʣʘ, ʘ ʚʠʩʘʜʢʘ-ʧʦʩʘʜʢʘ ʟ ʪʘ 

ʜʦ ɻʊ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʽʰʦʭʽʜʥʦʤʫ ʦʩʪʨʦʚʽ. ʄʽʥʽʤʘʣʴʥʘ  h ʠʨʠʥʘ ʪʨʦʪʫʘʨʫ ʧʝʨʝʜ 

ʪʝʨʤʽʥʘʣʦʤ ʩʪʘʥʦʚʠʪʴ 9,5 ʤ (ʨʠʩ. 1.12).  

 

 

ʈʠʩ. 1.12. ʇʨʠʚʦʢʟʘʣʴʥʘ ʧʣʦʱʘ ʘʝʨʦʧʦʨʪʫ çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè (ʉʣʦʚʘʯʯʠʥʘ) 

 

ɸʝʨʦʧʦʨʪ çʖʜʞʠʥè (ʉʐɸ). ɭ ʨʝʛʽʦʥʘʣʴʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʷʢʠʡ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʟʘ 11 ʢʤ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʚʽʜ ʖʜʞʠʥʘ (ʰʪʘʪ ʆʨʝʛʦʥ). ɺʽʥ ʻ 

ʧô̫ ʪʠʤ ʟʘ ʚʝʣʠʯʠʥʦʶ ʘʝʨʦʧʦʨʪʦʤ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʊʠʭʦʛʦ ʦʢʝʘʥʫ [19]. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʜʦʩʪʫʧʫ ʘʝʨʦʧʦʨʪʫ ʩʪʘʥʦʚʠʪʴ 196,2 ʪʠʩ. ʤ2. 

ʅʘʷʚʥʝ ʟʦʥʫʚʘʥʥʷ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʟʘʧʦʟʠʯʝʥʝ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʘʝʨʦʧʦʨʪʫ 

çʖʜʞʠʥè, ʘ ʩʘʤʝ ʽʟ ʩʭʝʤʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʫ (ʜʦʜʘʪʦʢ ɾ), [20].  

https://en.wikipedia.org/wiki/Eugene,_Oregon
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ɸʝʨʦʧʦʨʪ çʂʝʨʥʩè (ɸʚʩʪʨʘʣʽʷ). ɿʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [21], ʧʣʦʱʘ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʪʘʥʦʚʠʪʴ 44,81 ʛʘ (ʜʦʜʘʪʦʢ ʀ). ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ 

ʪʝʨʤʽʥʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʡʦʛʦ ʟʦʥʠ ʪʘ ʾʭ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱ 

(ʨʠʩ. 1.13). ʆʪʞʝ, ʟ ʦʛʣʷʜʫ ʥʘ ʤʝʪʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ 302 ʪʠʩ. ʤ2. ɿʦʥʠ ʛʦʪʝʣʽʚ, 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʙʫʜʽʚʝʣʴ, ʚʘʥʪʘʞʥʦʛʦ ʪʝʨʤʽʥʘʣʘ ʚʚʘʞʘʪʠʤʝʤʦ ʧʨʠʣʝʛʣʠʤʠ 

ʪʝʨʠʪʦʨʽʷʤʠ ʜʦ ʜʽʣʷʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ, ʜʝ ʥʝ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʦʩʥʦʚʥʽ ʧʝʨʝʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʟ ʪʘ ʜʦ ʘʝʨʦʧʦʨʪʫ.  

ʆʪʞʝ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʨʜʦʥʥʠʭ ʊʇɺ, 

ʫʟʘʛʘʣʴʥʝʤʦ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ ʫ ʪʘʙʣ. 1.5.  

 

ʈʠʩ. 1.13. ɿʦʥʫʚʘʥʥʷ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʧʦʨʪʫ çʂʝʨʥʩè 

(ɸʚʩʪʨʘʣʽʷ) 
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ʊʘʙʣʠʮʷ 1.5 

ʇʣʦʱ̔ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ʇʣʦʱʘ ʊʇɺ, 

ʪʠʩ. ʤ2 

ʇʘʩʘʞʠʨʦʧʦʪʽʢ, ʤʣʥ 

ʧʘʩ/ʨʽʢ (2021) 

1 çʂʝʡʧʪʘʫʥè (ʇɸʈ) 258,0 11,5 

2 çɯʤʝʥʽ ʢʦʨʦʣʷ ʐʘʢʠè (ʇɸʈ) 382,1 6,09  

3 çɼʝʡʥè (ʉʐɸ) 136,2  2,25 

4 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 107,7  3,43 

5 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 58,7  5,0 

6 çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè (ʉʣʦʚʘʯʯʠʥʘ) 70,1  2,29 

7 çɻʜʘʥʩʴʢ ʽʤʝʥʽ ʃʝʭʘ ɺʘʣʝʥʩʠè (ʇʦʣʴʱʘ) 233,0  5,37 

8 çʉʘʥ-ɼʽʻʛʦè (ʉʐɸ) 388,1  18,12 

9 çʖʜʞʠʥè (ʉʐɸ) 196,2 1,57 

10 çʂʝʨʥʩè (ɸʚʩʪʨʘʣʽʷ) 302,1 4,39 

 

ɸʥʘʣʽʟ ʧʨʦʾʟʥʠʭ ʩʤʫʛ ʧʨʠʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱ. ʉʤʫʛʠ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ 

ʘʝʨʦʚʦʢʟʘʣʫ ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʝʨʦʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʩʘʜʢʠ ʪʘ ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʙʽʣʷ ʧʣʦʱ ʧʨʠʙʫʪʪʷ  ̔

ʚʽʜʧʨʘʚʣʝʥʥʷ. ʊʦʤʫ ʮ ̔ ʪʨʘʥʟʠʪʥ ̔ ʜʽʣʷʥʢʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʜʥʠʤʠ ʽʟ 

ʬʦʨʤʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʊʇɺ ʯʝʨʝʟ ʩʢʫʧʯʝʥʥʷ ʚʝʣʠʢʦ ʾ ʢʽʣʴʢʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʘʩʘʞʠʨʽʚ. ʉʤʫʛʘ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʤʫʛʠ (ʩʤʫʛ), ʜʝ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʟʘʟʚʠʯʘʡ ʟʫʧʠʥʷʶʪʴʩʷ ʜʣʷ ʧʦʩʘʜʢʠ ʘʙʦ 

ʚʠʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ,  ̔ʤʘʥʝʚʨʦʚʘʥʦʾ ʩʤʫʛʠ. ʂʦʨʠʩʥʠʡ ʧʨʦʩʪʽʨ ʫʟʙʽʯʯʷ ʥʝ ʤʽʩʪʠʪʴ 

ʧʨʦʩʪʽʨ, ʟʘʡʥʷʪʠʡ ʧʽʰʦʭʽʜʥʠʤʠ ʧʝʨʝʭʦʜʘʤʠ, ʟʘʨʝʟʝʨʚʦʚʘʥʠʤʠ ʜʣʷ ʧʦʣʽʮʝʡʩʴʢʠʭ, 

ʝʢʩʪʨʝʥʠʭ ʯʠ ʽʥʰʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʘʙʦ ʽʥʰʠʤ ʯʠʥʦʤ ʥʝʜʦʩʪʫʧʥʠʡ ʜʣʷ 

ʧʨʠʚʘʪʥʠʭ ʯʠ ʢʦʤʝʨʮʽʡʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʆʜʥʘʢ ʚʣʘʩʥʠʢʘʤ/ʦʧʝʨʘʪʦʨʘʤ 

ʘʝʨʦʧʦʨʪʽʚ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʤʘʩʰʪʘʙ ʧʦʜʚʽʡʥʦʛʦ ʧʘʨʢʫʚʘʥʥʷ ʥʘ ʚʥʫʪʨʽʰʥʽ ʩʤʫʛʠ 

ʨʫʭʫ, ʢʽʣʴʢʽʩʪʴ ʦʙôʾʟʥʠʭ ʩʤʫʛ ʪʘ ʚʟʘʻʤʦʜʽʶ ʦʙôʾʟʥʦʛʦ ʨʫʭʫ ʪʘ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʠʡ 

ʚ'ʾʞʜʞʘʻ ʥʘ ʫʟʙʽʯʯʷ ʪʘ ʚʠʾʞʜʞʘʻ ʟ ʥʴʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʪʨʠʩʤʫʛʦʚʽ ʫʟʙʽʯʯʷ 

ʥʝʙʘʞʘʥ,̔ ʦʩʢʽʣʴʢʠ ʚ ʨʘʟʽ ʧʦʜʚʽʡʥʦʛʦ ʧʘʨʢʫʚʘʥʥ ̫ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜʥʘ ʦʙôʾʟʥʘ 

ʩʤʫʛʘ. ʋ ʪʘʙʣ 1.6 ʧʦʜʘʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʧʨʠʢʣʘʜʠ ɿʇ ʧʨʦʾʟʥʠʭ ʩʤʫʛ.  
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ʊʘʙʣʠʮʷ 1.6  

ʉʭʝʤʠ ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʽʚ, ʧʨʦʾʞʜʞʠʭ ʯʘʩʪʠʥ ʙʽʣʷ ʪʝʨʤʽʥʘʣʽʚ ʘʝʨʦʧʦʨʪʽʚ 

ʊʠʧ 

ʢʦʥʬʽʛʫʨʘʮʽʾ 
Cʭʝʤʘ ʢʦʥʬʽʛʫʨʘʮʽʾ  

ʇʨʠʢʣʘʜʠ 

ʘʝʨʦʧʦʨʪʽʚ 

ʆʜʥʦʨʽʚʥʝʚʝ 

ʫʟʙʽʯʯʷ 
 

ɼʝ-ʄʦʡʥ, 

ʄʘʥʯʝʩʪʝʨ, 

ɹʦʩʪʦʥ, ʂʘʥʟʘʩ-

ʉʽʪʽ 

ɼʚʦʨʽʚʥʝʚʝ 

ʫʟʙʽʯʯʷ 

 

ʃʦʩ-ɸʥʜʞʝʣʝʩ, 

ʄʘʷʤʽ, ʆʩʪʽʥ-

ɹʝʨʛʩʪʨʦʤ 

ʊʨʠʨʽʚʥʝʚʝ 

ʫʟʙʽʯʯʷ 

 

ɼʝʥʚʝʨ, ʆʨʣʘʥʜʦ, 

ʊʦʨʦʥʪʦ 

ʊʠʧʦʚʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʘʚʪʦʙʫʩʥʦʾ ʽ 

ʟʘʣʽʟʥʠʯʥʦʾ 

ʩʪʘʥʮʽʾ 

 

 

ɸ. ʇʨʠʤʠʢʘʻ ʜʦ 

ʙʦʨʜʶʨʫ- 
ʘʝʨʦʧʦʨʪ 

ʌʽʣʘʜʝʣʴʬʽʷ, 

ʘʝʨʦʧʦʨʪ 

ʇʦʨʪʣʝʥʜ, 

ɹ. ʇʽʜ ʘʙʦ ʧʦʨʫʯ 

ʽʟ ʪʝʨʤʽʥʘʣʦʤ- 

ʏʠʢʘʛʦ, ʆôʍʘʨʘ, 

ʂʣʽʚʣʝʥʜ 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: L ï ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʘ ʩʤʫʛʘ; M ï ʤʘʥʝʚʨʝʥʘ 

ʩʤʫʛʘ; T ï ʧʨʦʭʽʜʥʘ ʩʤʫʛʘ. ɼʞʝʨʝʣʦ: [22] 

 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʟʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ʊʇɺ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ 

ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʚ ʘʝʨʦʧʦʨʪʘʭ ʟ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʧʦʥʘʜ 2 ʤʣʥ ʣʶʜʝʡ. ʊʦʤʫ ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ 

ʟʘʣʽʟʥʠʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʘʝʨʦʧʦʨʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʚʧʣʠʚʫ ʥʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʊʇɺ ʻ 
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ʧʘʩʘʞʠʨʦʧʦʪʽʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʤʽʩʪʦʤ ʪʘ ʘʝʨʦʧʦʨʪʦʤ. ʊʘʢʦʞ ʟʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ʟʘʩʚʽʜʯʫʻ 

ʚʠʜʽʣʝʥʥʷ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʊʇɺ: 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ. ɺʝʨʪʠʢʘʣʴʥʝ ʨʽʰʝʥʥʷ ʝʬʝʢʪʠʚʥʝ, ʟʦʢʨʝʤʘ  

ʱʦʜʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ, ʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʻ ʧʝʨʝʪʠʥ ʟʘʣʽʟʥʠʯʥʠʤʠ ʰʣʷʭʘʤʠ ʩʧʦʨʫʜ ʘʝʨʦʚʦʢʟʘʣʫ, 

ʱʦ ʩʧʨʠʷʻ ʟʘʙʝʟʧʝʯʝʥʥʶ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʘʝʨʦʧʦʨʪʦʤ ʪʘ 

ʤʽʩʪʦʤ.  

ɸʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ ʜʘʚ ʟʤʦʛʫ 

ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʾʾ ʦʩʦʙʣʠʚʦʩʪʽ: ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʥʘ ʧʨʦʾʟʥʠʭ ʩʤʫʛʘʭ 

ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ; ʦʨʛʘʥʽʟʘʮʽʷ ʟʫʧʠʥʥʠʭ ʢʠʰʝʥʴ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʧʦʪʦʢʽʚ ʨʫʭʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

 ɸʥʘʣʽʟ ʧʨʦʾʟʥʠʭ ʩʤʫʛ ʧʨʠʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱ ʧʦʢʘʟʘʚ, ʱʦ ʚʽʜ ʪʠʧʫ ʾʭʥʴʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʊʇɺ, ʘ ʩʘʤʝ 

ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ ʜʣʷ ʧʦʩʘʜʢʠ-ʚʠʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʩʚʦʻʁ  ʯʝʨʛʦʶ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘ ̒ʥʘ ʬʦʨʤʫ ʪʘ ʜʦʚʞʠʥʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ.  

 

1.3. ɸʢʪʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ- 

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ  

 

ɿ ʨʦʟʚʠʪʢʦʤ ʘʝʨʦʧʦʨʪʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ ʤʝʞʘʭ ʤʽʩʴʢʦʾ ʪʘ ʧʨʠʤʽʩʴʢʦʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʢʦʤʙʽʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ. ʎʝ ʪʚʝʨʜʞʝʥʥʷ ʧʦʷʩʥʶʻ 

ʧʨʦʮʝʩ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤ, ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʩʪʘʨʠʭ ʽ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʊʇɺ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʫ.  

ɿʤʝʥʰʝʥʥʷ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʽʜ ʯʘʩ ʧʝʨʝʩʘʜʢʠ ʻ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ, ʱʦ ʩʚʦʻʶ ʯʝʨʛʦʶ, 

ʟʤʝʥʰʫʻ ʾʭ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʧʝʨʝʩʫʚʘʥʥʷ. 

ʉʫʯʘʩʥʽ ʨʝʘʣʽʾ XXI  ʩʪ. ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʨʦʙʦʪʠ ʧʝʨʝʚʽʟʥʠʢʽʚ 

ʫ ʩʢʣʘʜʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞʘʭ ʧʝʨʝʩʘʜʢʠ ʘʝʨʦʧʦʨʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, 
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ʟʘʚʜʘʶʪʴ ʧʘʩʘʞʠʨʘʤ ʙʘʛʘʪʦ ʥʝʟʨʫʯʥʦʩʪʝʡ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʦʬʦʨʤʣʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʨʦʾʟʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʦʬʦʨʤʣʝʥʥʷ ʙʘʛʘʞʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʧʦʾʟʜʢʫ. ʇʦʾʟʜʢʠ ʚʽʜ ʪʘ ʜʦ ʘʝʨʦʧʦʨʪʫ ʟ ʙʘʛʘʪʴʤʘ  ʧʝʨʝʩʘʜʢʘʤʠ 

ʚʠʢʣʠʢʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʩʢʣʘʜʥʦʱʽ ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʥʝʜʦʣʽʢʽʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ (ʪʘʙʣ. 1.7). 

ʊʘʙʣʠʮʷ 1.7 

ʇʨʦʙʣʝʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ 

ʪʘ ʾʭ ʧʨʠʯʠʥʠ 

ʇʨʦʙʣʝʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ  

ʧʘʩʘʞʠʨʽʚ ʫ ʊʇɺ 

ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʦʣʘʥʥʷ 

ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʝʡ ʧʨʠ ʟʤʽʥʽ 

ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ 

ʅʝʟʨʫʯʥʝ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʚ ʤʝʞʘʭ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ 

ʅʝʜʦʩʢʦʥʘʣʝ ʧʣʘʥʫʚʘʥʥʷ ʊʇɺ 

ɿʥʘʯʥʠʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ 

ʧʽʜ ʯʘʩ ʧʝʨʝʩʘʜʢʠ 

ʅʝʫʟʛʦʜʞʝʥʽʩʪʴ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ 

ʅʝʨʝʛʫʣʷʨʥʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ɺʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʚʘʞʢʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʥʘʷʚʥʦʩʪʽ 

ʢʚʠʪʢʽʚ 

ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʩʠʩʪʝʤʽ ʥʘʜʘʥʥʷ ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʅʝʥʘʜʘʥʥʷ ʘʜʘʧʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʣʶʜʝʡ ʟ  

ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʅʝʩʚʦʻʯʘʩʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʧʦʚʽʣʴʥʝ  

ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʥʘ ʯʠʥʥʠʭ ʥ̔ʪʝʨʥʝʪ-ʩʘʡʪʘʭ) 

ʅʝʧʦʚʥʝ ʜʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽʥʦʟʝʤʥʠʤʠ ʤʦʚʘʤʠ 

ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʨʽʚʝʥʴ 

ʙʝʟʧʝʢʠ 

ʅʝʙʝʟʧʝʯʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʧʝʨʘʮʽʡ 

ɺʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʧʽʜ ʯʘʩ ʟʥʘʭʦʜʞʝʥʥ ̫

ʧʘʩʘʞʠʨʽʚ ʫ ʟʦʥʽ ʊʇɺ 

 

ʉʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʩʘʞʠʨʘ ʧʽʜ ʯʘʩ ʧʦʾʟʜʢʠ ʪʘ ʚ ʧʨʦʮʝʩʽ 

ʧʝʨʝʩʘʜʦʢ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʪʽʣʴʢʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʦʛʽʩʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʈʦʟʚʠʪʦʢ ʊʇɺ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭʥʴʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʨʘʮʽʦʥʘʣʴʥʝ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʛʨʦʤʘʜʷʥ ʪʘ 

ʷʢʥʘʡʙʽʣʴʰʝ ʟʘʜʦʚʦʣʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʨʽʚʥʝʤ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʘʝʨʦʧʦʨʪʦʚʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʥʘʫʢʦʚ̔ ʜʦʩʣʽʜʞʝʥʥ ̫ [23ï29] ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʊʇɺ ʧʦʜʘʥʽ ʥʘ ʨʠʩ. 1.14. 
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ʈʠʩ. 1.14. ʅʘʧʨʷʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

 

ʅʘʧʨʷʤ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ ʚ ʊʇɺ ʻ ʜʽʻʚʠʤ 

ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʚʽʩʥʦ-ʨʝʩʫʨʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʘʝʨʦʧʦʨʪʘʭ [23]. ʎʝʡ 

ʥʘʧʨʷʤ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ 

ʊʇɺ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʚ ʾʭ ʨʦʟʙʫʜʦʚʫ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ  ʥʝ 

ʦʙʤʝʞʫʶʪʴʩʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʪʘ ʬʽʥʘʥʩʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʘʝʨʦʧʦʨʪʽʚ.  

ʉʝʨʝʜ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʦʪʨʠʤʘʣʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʯʘʩʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʟʘʻʤʦʜʽʾ [24]. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ 

ʪʚʝʨʜʞʝʥʥʷ, ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʅʘʧʨʷʤʠ 
ʫʜʦʩʢʦʥʘʣʝʥʥʷ

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-
ʧʨʦʩʪʦʨʦʚʘ 
ʦʨʛʘʥʽʟʘʮʽʷ

ʈʘʮʽʦʥʘʣʴʥʝ 
ʨʦʟʤʽʱʝʥʥʷ ʫ ʧʣʘʥʽ

ʇʨʦʩʪʦʨʦʚʠʡ 
ʨʦʟʧʦʜʽʣ ʧʦʪʦʢʽʚ

ɹʘʛʘʪʦʨʽʚʥʝʚʝ 
ʨʦʟʦʩʝʨʝʜʞʝʥʥʷ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ

ʈʦʟʙʫʜʦʚʘ ʧʝʨʦʥʥʦʾ 
ʩʪʨʫʢʪʫʨʠ

ʆʧʪʠʤʽʟʘʮʽʷ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʧʨʦʮʝʩʽʚ

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ 
ʬʦʨʤʫʚʘʥʥʷ 

ʤʘʨʰʨʫʪʽʚ ʤʽʞ ɿʇ

ʉʠʥʭʨʦʥʽʟʘʮʽʷ 
ʧʝʨʝʤʽʱʝʥʥʷ 
ʧʽʰʦʭʦʜʽʚ

ʆʧʪʠʤʽʟʘʮʽʷ ʯʘʩʦʚʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʾʟʜʫ ʟ 
ʧʝʨʝʩʘʜʢʘʤʠ

ʈʝʟʝʨʚʫʚʘʥʥʷ 
ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ɿʇ

ʆʨʛʘʥʽʟʘʮʽʷ 
ʚʟʘʻʤʦʜʽʾ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ 
ʪʨʘʥʩʧʦʨʪʫ

ʊʝʭʥʦʣʦʛʽʯʥʘ

ʆʨʛʘʥʽʟʘʮʽʡʥʘ

ʊʝʭʥʽʯʥʘ
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ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʻ ʜʦʩʪʫʧ ʜʦ ʘʝʨʦʧʦʨʪʫ ʟʘ ʢʘʪʝʛʦʨʽʻʶ ʪʨʘʥʩʧʦʨʪʫ, 

ʦʩʢʽʣʴʢʠ, ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʯʘʩʫ ʟʜʽʡʩʥʝʥʥʷ ʧʘʩʘʞʠʨʘʤʠ 

ʧʝʨʝʩʘʜʦʢ ʤʽʞ ʤʘʨʰʨʫʪʘʤʠ ʚ ʤʝʞʘʭ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʻ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʘʤʠ ʧʝʨʝʩʘʜʢʠ ʤʽʞ ʤʘʨʰʨʫʪʘʤʠ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʛʦʜʞʝʥʥʷʤ ʨʦʟʢʣʘʜʫ 

ʨʫʭʫ. ʆʜʥʦʯʘʩʥʝ ʧʝʨʝʙʫʚʘʥʥʷ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʊʇɺ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ [25]. ʑʦʙ ʦʧʪʠʤʽʟʫʚʘʪʠ ʯʘʩʦʚ ̔

ʧʘʨʘʤʝʪʨʠ, ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʤʦʜʝʣʽ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʧʝʨʝʩʘʜʢʠ. 

ʆʜʥʘʢ ʙʽʣʴʰʽʩʪʴ ʩʧʦʩʦʙʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʤʘʶʪʴ ʪʘʢʽ ʥʝʜʦʣʽʢʠ, ʷʢ ʥʝʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʤʘʨʰʨʫʪʽʚ ʫ ʊʇɺ, ʥʝʚʨʘʭʫʚʘʥʥʷ ʩʪʦʭʘʩʪʠʯʥʦʩʪʽ 

ʧʨʠʙʫʪʪʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʨʽʚʥʷ ʥʘʷʚʥʠʭ ʚʽʣʴʥʠʭ ʤʽʩʮʴ ʪʘ ʚʘʨʽʘʪʠʚʥʦʩʪʽ 

ʚʠʙʦʨʫ ʤʘʨʰʨʫʪʫ ʧʦʾʟʜʢʠ; ʥʝʚʢʣʶʯʝʥʥʷ ʪʨʘʥʟʠʪʥʠʭ ʧʘʩʘʞʠʨʽʚ ʚ ʦʙʣʽʢ ʯʘʩʫ 

ʧʝʨʝʩʘʜʦʢ ʤʽʞ ʤʘʨʰʨʫʪʘʤʠ (ʷʢʽ ʥʝ ʟʜʽʡʩʥʶʶʪʴ ʧʦʩʘʜʢʫ-ʚʠʩʘʜʢʫ ʚ ʟʫʧʠʥʥʠʭ 

ʧʫʥʢʪʘʭ).  

ʗʢ ʚʠʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷ [26], ʫʟʛʦʜʞʝʥʥʷ ʯʘʩʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʙʫʚʘʥʥʷ 

ʊɿ ʫ ɿʇ ʟ ʾʭ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɯ ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʷʚʣʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ɿʇ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʚʘʞʣʠʚʠʡ ʧʫʥʢʪ ʩʠʥʭʨʦʥʽʟʘʮʽʾ  ʯʘʩʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʩʘʜʦʢ ʤʽʞ ʤʘʨʰʨʫʪʘʤʠ.  

ʋ ʩʪʘʪʪʽ [27] ɼ. ʆ. ɹʫʛʘʡʢʦ ʪʘ ɸ. ɺ. ʊʝʨʝʱʝʥʢʦ ʨʦʟʛʣʷʜʘʶʪʴ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙ 

ʧʘʩʘʞʠʨʽʚ ʫ ʊʇɺ ʥʘ ʙʘʟʽ ʘʝʨʦʧʦʨʪʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʦʨʤʫʣʶʶʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʚʫʟʣʘ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʦʢʨʝʤʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʢʦʥʪʨʦʣʶʚʘʪʠʤʝ ʽʥʪʝʛʨʘʮʽʶ ʨʦʙʦʪʠ ʨʽʟʥʠʭ 

ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʠʥʢʫ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ Li  Suiling [28] ʟʫʧʠʥʷʻʪʴʩʷ ʥʘ ʧʨʦʙʣʝʤʘʭ ʫʟʛʦʜʞʝʥʥʷ 

ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ 

ʧʘʩʘʞʠʨʽʚ. ɸʚʪʦʨ ʧʨʦʧʦʥʫʻ ʚʥʝʩʪʠ ʟʤʽʥʠ ʜʦ ʨʦʟʢʣʘʜʫ ʘʚʪʦʙʫʩʽʚ, ʱʦ ʤʘʶʪʴ 

ʤʘʨʰʨʫʪ ʜʦ ʘʝʨʦʧʦʨʪʫ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ çʙʝʟʰʦʚʥʦʾ ʧʦʾʟʜʢʠè. ʋ ʩʪʘʪʪʽ 

ʨʦʟʛʣʷʥʫʪʦ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʫ ʪʘ ʜʚʦʨʽʚʥʝʚʫ ʤʦʜʝʣʽ. ʇʠʪʘʥʥʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ 
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ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʢʣʘʜʫ ʘʚʪʦʙʫʩʽʚ ʟʘʢʣʘʜʝʥʽ ʫ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʤʦʜʝʣʽ, ʘ 

ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʘʚʪʦʙʫʩʽʚ ʟ ʧʝʚʥʠʤ ʨʦʟʢʣʘʜʦʤ ʨʫʭʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ. 

ʇʠʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʘ ʩʘʤʝ ʯʘʩ 

ʩʫʤʽʞʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʤʫ 

ʪʝʨʤʽʥʘʣʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʚʠʚʯʘʚ ɺ.ʆ. ɺʜʦʚʠʯʝʥʢʦ 

[29]. 

ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʝʥʴ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʊʇɺ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ ʻ ʩʢʦʨʦʯʝʥʥʷ 

ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʩʘʞʠʨʘ ʧʽʜ ʯʘʩ ʧʦʾʟʜʢʠ ʪʘ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʩʘʜʦʢ ʤʽʞ 

ʤʘʨʰʨʫʪʘʤʠ.  

ɿʽ ʩʚʽʪʦʚʦʾ ʧʨʘʢʪʠʢʠ ʡ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ ʊʇɺ (ʄ. ɹ. ʂʘʩʽʤʘ [30], 

Washington Metropolitan Area Transit Authority [18], ɼ. ɺ. ʃʦʤʦʪʴʢʦ [31], ɻ. ʆ. 

ʉʘʤʯʫʢ [32], ɺ. ɸ. ʑʫʨʦʚʦʾ [33], ʈ. ʆ. ʇʫʩʪʦʚʦʡʪʘ [34]) ʚʽʜʦʤʦ, ʱʦ ʚʠʙʽʨ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʘʭ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʬʦʨʤʫʚʘʪʠ ʟʘ 

ʯʘʩʦʚʠʤ ʩʧʦʣʫʯʝʥʥʷʤ, ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʟʘ 30 ʭʚ ʟ ʤʽʩʪʘ ʚ ʘʝʨʦʧʦʨʪ.  

ɺʠʙʽʨ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʚʝʣʠʢʠʤʠ ʤʽʩʪʘʤʠ ʡ 

ʘʝʨʦʧʦʨʪʘʤʠ ʪʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʚ ʊʇɺ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ. ʅʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʩʣʽʜ ʦʙʨʘʪʠ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʥʝʦʙʭʽʜʥʦʶ 

ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ. ʇʨʠʙʣʠʟʥʠʡ ʩʝʨʝʜʥʴʦʛʦʜʠʥʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ ʚ 

ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦ ʯʠ ʟ ʘʝʨʦʧʦʨʪʫ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

˜
˝ ˗Ͻὅ

σφυϽ˟
ȟ  

ʜʝ ʇ ï ʧʘʩʘʞʠʨʠ ʥʘ ʛʦʜʠʥʫ; ʈ ï ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʘʝʨʦʧʦʨʪʫ; ʂ ï

ʢʽʣʴʢʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʫ ʘʝʨʦʧʦʨʪʫ; ʊ ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʛʦʜʠʥ ʤʽʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʜʦʙʫ; C ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʦʢʫ ʰʣʷʭʦʤ 

ʧʝʨʝʚʝʟʝʥʥʷ ʦʩʽʙ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴ ʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʘʩʘʞʠʨʽʚ. 
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ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ ʚʠʙʦʨʫ ʚʠʜʫ ɻʊ ʧʝʨʝʜʙʘʯʘ̒  ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʧʝʨʝʚʝʟʝʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʰʣʷʭʦʤ ʜʽʣʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʤʽʩʪʦʤ ʪʘ ʘʝʨʦʧʦʨʪʦʤ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʟʚô̫ ʟʢʫ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʪʨʘʥʩʧʦʨʪʫ. ʑʦʙ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʤʘʨʰʨʫʪʫ, ʟʘʟʚʠʯʘʡ 

ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʥʘ ʦʢʨʝʤʽʡ ʩʤʫʟʽ ʘʙʦ ʥʘ ʰʚʠʜʢʽʩʥʠʭ 

ʘʚʪʦʤʘʛʽʩʪʨʘʣʷʭ.  

ʇʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʟʘʣʝʞʠʪʴ 

ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʦʧʪʠʤʽʟʘʮʽ ʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʡ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʧʨʦʩʪʦʨʦʚʦ ʾʦʨʛʘʥʽʟʘʮʽ ʾʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ɸʂ). ʊʦʤʫ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ 

ʾʭʥʶ ʚʘʞʣʠʚʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ. ɺʽʜ ʢʦʥʮʝʧʮʽʡ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʘʣʝʞʠʪʴ 

ʜʦʚʞʠʥʘ ʰʣʷʭʫ ʚʽʜ ʟʫʧʠʥʢʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʪʝʨʤʽʥʘʣʘ. ɸʥʘʣʽʟ 

ʢʦʥʮʝʧʮʽʡ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʦʧʪʠʤʽʟʦʚʘʥʽʰʦʶ ʩʭʝʤʦʶ ʻ ʣʽʥʽʡʥʘ, ʟʘ ʷʢʦʶ ʩʝʨʝʜʥʷ 

ʜʦʚʞʠʥʘ ʰʣʷʭʫ ʥʘʡʤʝʥʰʘ ʽ ʩʪʘʥʦʚʠʪʴ 30ï40 ʤ (ʪʘʙʣ. 1.8). ʎʝ ʪʚʝʨʜʞʝʥʥʷ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ 

ʪʘ ʚ ʩʧʦʨʫʜʽ ʘʝʨʦʚʦʢʟʘʣʫ.  

ʊʘʙʣʠʮʷ 1.8 

ʇʦʢʘʟʥʠʢʠ ʦʩʥʦʚʥʠʭ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʘʝʨʦʚʦʢʟʘʣʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʢʦʥʮʝʧʮʽʡ 

ʇʣʦʱʘ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (6 

ʤʽʩʮ ɹʩʪʦʷʥʢʠ 

ʣʽʪʘʢʽʚ), ʪʠʩ. ʤ2 

ʉʝʨʝʜʥʷ ʜʦʚʞʠʥʘ 

ʰʣʷʭʫ ʚʽʜ 

ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʜʦ 

ʣʽʪʘʢʘ, ʤ 

ʇʨʠʤʽʪʢʘ 

ɻʘʣʝʨʝʡʥʘ 206,4 130ï150 
ɿʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʠʥʠ ʙʫʜʽʚʣʽ 

ʘʝʨʦʚʦʢʟʘʣʫ 

ʉʘʪʝʣʽʪʥʘ 235,9 60ï70 

ɿʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʠʥʠ ʙʫʜʽʚʣʽ 

ʘʝʨʦʚʦʢʟʘʣʫ ʪʘ ʥʘʷʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʚʥʫʪʨʽʰʥʴʦʚʦʢʟʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʇʝʨʦʥʥʽ 

ʘʚʪʦʙʫʩʠ 
361,0 40ï60 

ɿʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʠʥʠ ʙʫʜʽʚʣʽ 

ʘʝʨʦʚʦʢʟʘʣʫ 

ʃʽʥʽʡʥʘ 229,8 30ï40 
ɿʘ ʫʤʦʚʠ, ʱʦ ʚʭʽʜ ʚ ʘʝʨʦʚʦʢʟʘʣ 

ʥʘʚʧʨʦʪʠ ʤʽʩʮʷ ʩʪʦʷʥʢʠ ʣʽʪʘʢʘ 
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ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ɸʂ, ʘʢʮʝʥʪʫʻʤʦ ʫʚʘʛʫ ʥʘ ʘʝʨʦʚʦʢʟʘʣʘʭ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʽ ʙʘʛʘʞʫ, ʷʢʽ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʪʘ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ (ʤʦʜʫʣʴʥʽ). ɸʝʨʦʚʦʢʟʘʣʠ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ (ʤʦʜʫʣʴʥʦʛʦ) 

ʪʠʧʫ ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʜʥʦʨʘʟʦʚʝ ʪʨʘʥʩʧʦʨʪʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʦʜʥʦʛʦ 

ʨʝʡʩʫ, ʚʩʤ̔ʘ ʘʝʨʦʚʦʢʟʘʣʴʥʠʤʠ ʤʦʜʫʣʷʤʠ. ɺʦʜʥʦʯʘʩ ʘʝʨʦʚʦʢʟʘʣʠ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʠʧʫ ʤʘʶʪʴ ʻʜʠʥʫ ʦʧʝʨʘʮʽʡʥʫ ʟʘʣʫ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʧʘʩʘʞʠʨʽʚ ʪʘ 

ʙʘʛʘʞʫ ʚʩʽʭ ʨʝʡʩʽʚ ʘʙʦ ʾʭ ʯʘʩʪʠʥʠ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʘʝʨʦʚʦʢʟʘʣʠ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʪʠʧ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥ ̫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪ̔ ʧʽʜôʾ ʭʘʪʠ 

ʘʚʪʦʤʦʙʽʣʝʤ ʷʢʥʘʡʙʣʠʱʝ ʜʦ ʤʽʩʮʷ ʨʝʻʩʪʨʘʮʽʾ. ɸʣʝ ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥ ̫

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦʚʞʠʥʘ ʧʽʰʦʭʽʜʥʦʛʦ ʰʣʷʭʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʧʘʩʘʞʠʨ ʟ 

ʙʘʛʘʞʝʤ, ʫ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʘʝʨʦʚʦʢʟʘʣʽ ʤʦʞʝ ʨʽʟʢʦ ʟʨʦʩʪʠ. ɺ ʘʝʨʦʚʦʢʟʘʣʘʭ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʠʧʫ ʜʦʚʞʠʥʘ ʧʽʰʦʭʽʜʥʠʭ ʰʣʷʭʽʚ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʤʽʩʮʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ: ʪʨʦʪʫʘʨʽʚ, ʱʦ ʨʫʭʘʶʪʴʩʷ, 

ʨʝʡʢʦʚʦʛʦ ʚʘʛʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʽʥ. 

ɿ ʤʝʪʦʶ ʧʦʨʽʚʥʷʥʥʷ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʠʧʽʚ, 

ʚʝʣʠʯʠʥʠ ʜʦʚʞʠʥʠ ʰʣʷʭʫ ʧʘʩʘʞʠʨʘ ʚʽʜ ʟʫʧʠʥʢʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦ 

ʘʝʨʦʚʦʢʟʘʣʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.9.  

ɿ ʦʛʣʷʜʫ ʥʘ ʩʢʘʟʘʥʝ ʚʠʱʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ɸʂ 

ʧʨʦʧʦʥʫʶʪʴ ʩʧʨʠʷʪʣʠʚʽʰ ̔ ʫʤʦʚʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ ʚ ʩʪʨʫʢʪʫʨʽ 

ʘʝʨʦʧʦʨʪʫ ʧʦʨʽʚʥʷʥʦ ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤʠ ʚʥʘʩʣʽʜʦʢ ʩʢʦʨʦʯʝʥʥʷ ʰʣʷʭʫ ʚʽʜ 

ʟʫʧʠʥʢʠ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʘʝʨʦʚʦʢʟʘʣʫ ʪʘ ʜʦ ʜʚʝʨʝʡ ʣʽʪʘʢʘ. ʆʩʢʽʣʴʢʠ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʪʠʧ ʤʘʻ ʢʦʤʧʘʢʪʥʽʰʫ ʩʪʨʫʢʪʫʨʫ ʧʣʘʥʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʤʽʱʝʥʥʷ ʊʇɺ ʙʣʠʞʯʝ ʜʦ ʧʝʨʦʥʥʦʾ ʟʦʥʠ ʥʠʞʯʘ. ʊʦʤʫ ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʜʦʮʽʣʴʥʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ. ʅʘ ʧʨʦʪʠʚʘʛʫ, ʚ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ʧʣʘʥʫʚʘʥʥʷ ʊʇɺ ʙʘʞʘʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʙʣʠʞʯʝ ʜʦ ʧʝʨʦʥʫ, ʘ ʩʘʤʝ 

ʚʩʝʨʝʜʠʥʽ ʘʝʨʦʚʦʢʟʘʣʫ ʯʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʙʽʣʷ ʟʦʥʠ ʚʠʣʴʦʪʫ ʪʘ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ. 
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ʊʘʙʣʠʮʷ 1.9 

ʇʦʨʽʚʥʷʥʥʷ ʜʦʚʞʠʥʠ ʰʣʷʭʫ ʧʘʩʘʞʠʨʘ ʚʽʜ ʟʫʧʠʥʢʠ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʘʝʨʦʚʦʢʟʘʣʫ 

ʊʠʧ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ 
ɸʝʨʦʧʦʨʪ 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʟʫʧʠʥʢʠ ʤʽʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʘʝʨʦʚʦʢʟʘʣʫ, ʤ  

ʤʽʥʽʤʘʣʴʥʘ ʤʘʢʩʠʤʘʣʴʥʘ 

ʎʝʥʪʨʘʣʽʟʦʚʘʥʽ 

ʘʝʨʦʚʦʢʟʘʣʴʥʽ 

ʢʦʤʧʣʝʢʩʠ (ʧʦʙʫʜʦʚʘʥʽ 

ʜʦ 1970 ʨ.) 

çʂʘʩʪʨʫʧè 

(ʂʦʧʝʥʛʘʛʝʥ) 

110 550 

çʆôʍʘʨʘè (ʏʠʢʘʛʦ) 117 530 

çɸʪʣʘʥʪʘè 200 525 

çʉʘʥ-ʌʨʘʥʮʠʩʢʦè 170 400 

ʅʦʚʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ 

ʘʝʨʦʚʦʢʟʘʣʴʥʽ 

ʢʦʤʧʣʝʢʩʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ 

çɸʪʣʘʥʪʘè 300 1500 

çɻʨʠʪʝʨè (ʇʽʪʪʩʙʫʨʛ) 480 800 

çʈʝʡʥ-ʄʘʡʥè 

(ʌʨʘʥʢʬʫʨʪ-ʥʘ-

ʄʘʡʥʽ) 

190 700 

çʊʘʤʧʘè (ʌʣʦʨʠʜʘ) 520 580 

ɼʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ 

ʘʝʨʦʚʦʢʟʘʣʴʥʽ 

ʢʦʤʧʣʝʢʩʠ 

çʌʦʨʪ-ʋʦʨʪè (ɼʘʣʣʘʩ) 60 275 

çʂʘʥʟʘʩ-ʉʽʪʽè 40 130 

çɻʘʥʥʦʚʝʨè 50 130 

çɿʚʘʨʪʥʦʮè (ɭʨʝʚʘʥ) 50 150 

 

ʆʪʞʝ, ʚʘʞʣʠʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ ʚ 

ʘʝʨʦʧʦʨʪʘʭ ʻ: ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʧʝʨʝʩʘʜʢʠ ʤʽʞ 

ʤʘʨʰʨʫʪʘʤʠ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʛʦʜʞʝʥʥʷʤ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʊɿ ʥʘ ʪʝʨʠʪʦʨʽʾ ɸʂ; 

ʟʤʝʥʰʝʥʥʷ ʰʣʷʭʫ ʚʽʜ ʟʫʧʠʥʢʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʘʝʨʦʚʦʢʟʘʣʫ; 

ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʩʘʞʠʨʘ ʧʽʜ ʯʘʩ ʧʦʾʟʜʢʠ ʜʦ ʪʘ ʚʽʜ ʘʝʨʦʧʦʨʪʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʘʣʦ ʟʤʦʛʫ 

ʚʠʷʚʠʪʠ ʾʭʥʽʡ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ. ɸ ʩʘʤʝ, ʘʥʘʣʽʟ ʢʦʥʮʝʧʮʽʡ 

ʘʝʨʦʚʦʢʟʘʣʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʦʧʪʠʤʽʟʦʚʘʥʽʰʦʶ ʧʣʘʥʫʚʘʣʴʥʦʶ ʩʭʝʤʦʶ ʻ ʣʽʥʽʡʥʘ, 

ʟʘ ʷʢʦʶ ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʰʣʷʭʫ ʚʽʜ ʟʫʧʠʥʢʠ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʪʝʨʤʽʥʘʣʘ ʩʪʘʥʦʚʠʪʴ 

30ï40 ʤ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʘʝʨʦʚʦʢʟʘʣʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʚʩʪʘʥʦʚʠʣʦ, ʱʦ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ɸʂ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ ʧʦʨʽʚʥʷʥʦ ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚ 

ʾʭʥʽʡ ʧʣʘʥʫʚʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ɿɻʊ ʜʦ ʪʝʨʤʽʥʘʣʘ ï 40ï50 

ʤ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1  

 

ʅʠʥʽ ʊʇɺ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʤʘʶʪʴ ʪʘʢʽ ʥʝʜʦʣʽʢʠ ʪʘ ʧʨʦʙʣʝʤʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ: ʧʝʨʝʚʠʱʝʥʥʷ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ 200 ʤ ʤʽʞ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè (ʪʝʨʤʽʥʘʣ çDè); ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʛʦ 

ʰʚʠʜʢʽʩʥʦʛʦ, ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʝʨʦʧʦʨʪʘʭ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʧʦʥʘʜ 1 

ʤʣʥ ʦʩʽʙ; ʥʝʩʪʘʯʘ ʢʽʣʴʢʦʩʪʽ ʧʘʨʢʦʤʽʩʮʴ ʫ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ 

ʘʝʨʦʧʦʨʪʫ; ʚʽʜʩʫʪʥʽʩʪʴ ʟʫʧʠʥʥʠʭ ʢʠʰʝʥʴ ʜʣʷ ɻʊ ʧʦ ʣʽʥʽʾ ʬʨʦʥʪʫ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ 

ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ. ɺʦʜʥʦʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʊʇɺ ʫʢʨʘʾʥʩʴʢʠʭ 

ʘʝʨʦʧʦʨʪʽʚ ʜʘʣʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: ʛʨʘʥʠʯʥʘ ʧʽʰʦʭʽʜʥʘ ʜʘʣʴʥʽʩʪʴ ʧʝʨʝʩʘʜʢʠ ʥʘ 

ʪʝʨʠʪʦʨʽʭ̫ ʊʇɺ ʩʪʘʥʦʚʠʪʴ 180 ʤ; ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʘ ʬʦʨʤʘ ʜʽʣʷʥʢʠ ʊʇɺ ï 

ʧʨʷʤʦʢʫʪʥʘ; ʩʝʨʝʜʥʽʡ  ʚʽʜʩʦʪʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʧʣʦʱʽ ʧʘʨʢʽʥʛʽʚ ʧʝʨʝʩʘʜʦʯʥʦʛʦ 

ʚʫʟʣʘ ï ʙʣʠʟʴʢʦ 48 % ʜʦ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ. 

ɿʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ʊʇɺ ʟʘʩʚʽʜʯʫʻ ʚʠʜʽʣʝʥʥʷ ʾʭ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ: ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ. 

ʊʘʢʦʞ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʢʦʨʜʦʥʥʠʭ ʊʇɺ ʜʘʚ 

ʟʤʦʛʫ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ: ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʰʦʭʽʜʥʦ ʾʟʦʥʠ ʥʘ ʧʨʦʾʟʥʠʭ 

ʩʤʫʛʘʭ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ; ʦʨʛʘʥʽʟʘʮʽʷ ʟʫʧʠʥʥʠʭ ʢʠʰʝʥʴ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ; ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʧʦʪʦʢʽʚ ʨʫʭʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. 

ɺʘʞʣʠʚʠʤʠ ʥʘʧʨʷʤʘʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ ʻ: ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʚʟʘʻʤʦʜʽʾ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʊʝʭʥʦʣʦʛʽʯʥ ̔ ʧʨʦʮʝʩʠ 

ʧʝʨʝʜʙʘʯʘʶʪ ɹ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʧʝʨʝʩʘʜʢʠ ʤʽʞ 

ʤʘʨʰʨʫʪʘʤʠ. ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʚʧʣʠʚʘ ̒ʥʘ ʜʦʚʞʠʥʫ h ʣʷʭʫ 

ʚʽʜ ʟʫʧʠʥʢʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʘʝʨʦʚʦʢʟʘʣʫ. ʆʨʛʘʥʽʟʘʮʽʷ ʚʟʘʻʤʦʜʽʾ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʛʦʜʞʝʥʥʷʤ ʨʦʟʢʣʘʜʫ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.                                                                        
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ʈʆɿɼɯʃ 2. ʊɽʆʈɽʊʀʏʅɯ ɿɸʉɸɼʀ ʌʆʈʄʋɺɸʅʅʗ ʊɸ ʈʆɿɺʀʊʂʋ 

ʊʈɸʅʉʇʆʈʊʅʆ-ʇɽʈɽʉɸɼʆʏʅʀʍ ɺʋɿʃɯɺ ʋ ɸɽʈʆʇʆʈʊɸʍ 

 

2.1. ɿʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʪʘ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʬʦʨʤʫʚʘʥʥʷ, 

ʨʦʟʚʠʪʢʫ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ - ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ  

 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʘ 

ʤʝʪʦʜʦʣʦʛʽʷ. ɸ ʩʘʤʝ, ʤʝʪʦʜʠ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʜʠ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʧʽʟʥʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. ʎ ̔ ʤʝʪʦʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʽʙʨʘʪʠ 

ʬʘʢʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʱʦʜʦ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʯʘʩʫ ʧʝʨʝʤʽʱʝʥʥʷ 

ʧʽʰʦʭʽʜʥʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ. ɿʘʚʜʷʢʠ ʟʽʙʨʘʥʠʤ ʜʘʥʠʤ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʣʶʜʩʴʢʠʭ 

ʧʦʪʦʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʧʘʩʘʞʠʨʩʴʢʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʪʘ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʥʠʟʢʫ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ 

ʧʨʠʡʦʤʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ. ʆʪʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʷʚʥʽ ʤʝʪʦʜʠ, ʨʦʟʨʦʙʠʤʦ ʾʭʥʶ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʛʽʜʥʦ ʟ 

ʚʠʟʥʘʯʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ (ʨʠʩ. 2.1) [35]. 

ɿʘ ʧʝʨʰʫ ʢʣʘʩʠʬʽʢʘʮʽʡʥʫ ʦʟʥʘʢʫ ʚʽʟʴʤʝʤʦ ʩʪʚʦʨʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʊʇɺ. ɼʦ ʮʴʦʛʦ ʢʨʠʪʝʨʽʶ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʤʝʪʦʜʠ: ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ 

ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʙʘʟʽ ʥʘʷʚʥʠʭ ʩʪʘʥʮʽʡ ʧʝʚʥʦʛʦ ʚʠʜʫ 

ʪʨʘʥʩʧʦʨʪʫ ʩʫʩʧʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʪʝʧʝʨʽʰʥʽʭ ʚʝʣʠʢʠʭ 

ʟʘʣʽʟʥʠʯʥʠʭ ʚʦʢʟʘʣʽʚ ʪʘ ʘʝʨʦʧʦʨʪʽʚ [36, 37], ʱʦ ʧʨʦʧʦʥʫʻ ʚʠʙʽʨ ʧʣʘʥʫʚʘʣʴʥʠʭ 

ʨʽʰʝʥʴ, ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʊʇɺ, 

ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʥʘ ʧʝʨʝʩʘʜʢʫ ʧʘʩʘʞʠʨʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ; ʤʝʪʦʜ 

ʦʮʽʥʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ [38, 39, 40]; ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ (ʧʝʨʰʦʯʝʨʛʦʚʠʭ) ʊʇɺ [41, 42].  
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ʈʠʩ. 2.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʪʘ ʤʝʪʦʜʠʢ ʜʦʩʣʽʜʞʝʥʴ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ  

ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ 

 

ɼʦʩʣʽʜʞʝʥʥʷ A. K. Marwa [36] ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʘʭ 

(ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤʘʭ), ʷʢʽ ʤʦʞʫʪʴ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʢʽʣʴʢʘ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʙʽʣʴʰʝ ʪʨʘʬʽʢʘ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʣʦʫɦ ʈʘʤʟʝʩʘ (ʂʘʾʨ, ɭʛʠʧʝʪ) ʷʢ 

ʂ
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ʮ
ʽ
ʡ
ʥ
ʠ
ʡ
 
ʢ
ʨ
ʠ
ʪ
ʝ
ʨ
ʽ
ʡ ʉʪʚʦʨʝʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ

1. ʉʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ ʤʽʩʴʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʙʘʟʽ 

ʽʩʥʫʶʯʠʭ ʩʪʘʥʮʽʡ ʧʝʚʥʦʛʦ ʚʠʜʫ 

ʪʨʘʥʩʧʦʨʪʫ.

2. ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʊʇɺ.

3. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ 

(ʧʝʨʰʦʯʝʨʛʦʚʠʭ) ʊʇɺ. 

ɼʦʩʣʽʜʞʝʥʥʷ 
ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʊʇɺ

1. ʉʧʦʩʦʙʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ  ʨʫʭʫ 

ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ.

2. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʽ 

ʩʦʮʽʘʣʴʥʠʭ ʚʽʜʩʪʘʥʝʡ ʜʠʥʘʤʽʢʠ 

ʧʽʰʦʭʦʜʽʚ. 

ʉʝʨʚʽʩ ʽ ʷʢʽʩʪʴ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʊʇɺ

1. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʩʝʨʚʽʩʘ ʽ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʊʇɺ.

2. ʄʝʪʦʜʠʢʘ ʩʫʤʽʱʝʥʥʷ ʪʦʨʛʦʚʦ-

ʨʦʟʚʘʞʘʣʴʥʠʭ ʮʝʥʪʨʽʚ ʟ ʊʇɺ.

ɺʠʟʥʘʯʝʥʥʷ  ʨʦʟʤʽʱʝʥʥʷ 
ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ

1. ʄʝʪʦʜʠʢʘ ʄ. ʗʧʘ -ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ 

ʨʦʟʤʽʱʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʚʫʟʣʽʚ 

ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ.

2. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʊʇɺ ʚ ʤʽʩʪʘʭ ʽ ʤʝʛʘʧʦʣʽʩʘʭ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʄ. ɸ. ʇʽʽʨʦʤ.

3. ʄʝʪʦʜʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʽʥʦʟʝʤʥʠʡ ʜʦʩʚʽʜ ʽ 

ʩʠʪʫʘʮʽʡʥʽ ʫʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ.
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ʧʨʠʢʣʘʜ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʾ ʚʫʟʣʦʚʦʾ ʟʦʥʠ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʜʘʣʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. ʎʝ ʨʽʰʝʥʥʷ ʧʝʨʝʚʘʞʥʦ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ; ʟʘʣʽʟʥʠʯʥʠʭ ʩʪʘʥʮʽʡ, 

ʩʪʘʥʮʽʡ ʤʝʪʨʦ, ʪʨʘʤʚʘʾʚ ʽ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ (ʚʢʣʶʯʥʦ ʟ ʝʩʪʘʢʘʜʦ )ʁ, ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʪʦʨʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʰʦʭʽʜʥʦʛʦ 

ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʽʚ. ʆʙʨʘʥʘ ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʙʫʪʠ ʚʽʜʪʚʦʨʝʥʘ ʚ 

ʘʥʘʣʦʛʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʷʢʽ ʩʪʠʢʘʶʪʴʩʷ ʟ ʪʠʤʠ ʩʘʤʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʟʘʪʦʨʽʚ ʽ ʢʦʥʬʣʽʢʪʫ ʤʽʞ ʤʽʩʴʢʦʶ ʜʠʥʘʤʽʢʦʶ ʪʘ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʅʘ ʨʠʩ. 2.2 ʯʽʪʢʦ ʧʦʢʘʟʘʥʦ, ʷʢ ʚʽʜʙʫʣʦʩʷ ʧʝʨʝʛʨʫʧʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ ʚʽʜ ʨʦʟʩʽʷʥʦʛʦ ʥʝʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʜʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʚʫʟʣʘ, 

ʟʦʩʝʨʝʜʞʝʥʦʛʦ ʚʩʝʨʝʜʠʥʽ ʧʣʦʱʽ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʮʝʥʪʨʠʯʥʦʾ ʢʦʤʧʦʟʠʮʽʾ 

ʦʙʤʽʥʥʦʛʦ ʧʫʥʢʪʫ. ɺ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ, ʱʦ ʚʩʽ ʚʠʜʠ 

ʟʫʧʠʥʦʢ ʪʨʘʥʩʧʦʨʪʫ ʙʫʣʠ ʧʝʨʝʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʦʢʨʝʤʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʦʩ,̔ ʷʢʽ 

ʩʬʦʨʤʫʚʘʣʠ ʮʝʥʪʨʘʣʴʥʫ ʟʦʥʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [38] ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʩʤʘʨʪ-ʢʘʨʪʦʢ ʟ ʤʝʪʦʶ ʟʨʦʙʠʪʠ ʚʥʝʩʦʢ ʫ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʶ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʽʩʪʘʭ. 

 

ʈʠʩ. 2.2. ɸʥʘʣʽʟ ʧʣʦʱʽ ʈʘʤʟʝʩʘ (ɭʛʠʧʝʪ) ʜʦ ʽ ʧʽʩʣʷ ʨʝʦʨʛʘʥʽʟʘʮʽʾ. ɼʞʝʨʝʣʦ: [36] 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʣʦ ʥʘ ʤʝʪʽ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ʪʨʘʤʚʘʾʚ ʽ ʘʚʪʦʙʫʩʽʚ) ʫ ʮʝʥʪʨʽ ʤʽʩʪʘ ʂʦʯʽ ʚ ʗʧʦʥʽʾ ʥʘ 

ʦʩʥʦʚʽ ʤʽʞʤʘʨʰʨʫʪʥʠʭ ʧʝʨʝʩʘʜʦʢ, ʟʘʧʠʩʘʥʠʭ ʥʘ ʩʤʘʨʪ-ʢʘʨʪʢʘʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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ɿʦʢʨʝʤʘ, ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ Data Envelop 

Analysis (DEA), ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʦʩʠʣʘʪʠʩʷ ʥʘ ʢʽʣʴʢʘ ʽʥʜʝʢʩʽʚ, ʱʦʙ ʦʮʽʥʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʽʞ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʚʽʢʦʚʽ ʛʨʫʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʜʦʙʠ ʪʘ 

ʚʽʢʦʚʠʭ ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʧʝʨʝʩʘʜʦʢ ʽ ʯʘʩ, 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʩʘʜʦʢ ʱʦʜʥʷ ʚ ʢʦʞʥʦʤʫ ʟʫʧʠʥʥʦʤʫ ʧʫʥʢʪʽ ʊʇɺ, 

ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʢʘʨʪʢʠ, ʱʦ ʪʘʢʦʞ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 

ʚʽʢʦʚʫ ʛʨʫʧʫ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʋ ʧʝʨʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [40] ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʥʘʜ 40 ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʨʦʟʚôʷʟʦʢ ʫ ʤ. ɻʜʘʥʩʴʢ. ɺʦʥʦ ʧʝʨʝʜʙʘʯʘʣʦ ʜʝʪʘʣʴʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʢʦʞʥʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʟʚôʷʟʢʠ, ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʚʩʽʭ ʾʾ ʧʣʘʪʬʦʨʤ ʽ ʰʣʷʭʽʚ, ʟʘʧʠʩ ʧʦʩʣʫʛ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʾʭ ʯʘʩʪʦʪʫ, ʘ ʪʘʢʦʞ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʪʘ ʯʘʩʫ 

ʭʦʜʴʙʠ ʤʽʞ ʧʫʥʢʪʘʤʠ ʧʝʨʝʩʘʜʢʠ. ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʥʦʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʚôʷʟʦʢ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʥʘʷʚʥʠʭ. ʎʝʡ ʤʝʪʦʜ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʮʽʥʶʚʘʥʥʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʪʘʢʠʭ ʧʠʪʘʥʴ: ʷʢʽʩʪʴ ʙʘʟʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʦʩʪʦʨʦʚʘ ʽʥʪʝʛʨʘʮʽʷ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʟʚôʷʟʢʠ, ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ ʦʩʽʙ ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʣʝʛʢʽʩʪʴ ʦʨʽʻʥʪʫʚʘʥʥʷ, ʦʩʦʙʠʩʪʘ ʙʝʟʧʝʢʘ, ʙʝʟʧʝʢʘ 

ʨʫʭʫ, ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʧʘʩʘʞʠʨʽʚ, ʪʘ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ.  

ʋ ʜʨʫʛʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [40], ʧʨʦʚʝʜʝʥʦʤʫ ʚ 2011 ʨ. (Transplan Consulting, 

2011), ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚʠʱʝ ʤʝʪʦʜ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 10-ʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʚôʷʟʦʢ ʫ ɺʘʨʰʘʚʽ. ʋ ʥʴʦʤʫ ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

10-ʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʚôʷʟʦʢ: ʢʽʣʴʢʽʩʪʴ ʧʣʘʪʬʦʨʤ, ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ, ʥʘʷʚʥʽʩʪʴ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʠ. ʇʽʜ ʯʘʩ 

ʟʙʠʨʘʥʥʷ ʧʦʣʴʦʚʠʭ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʜʚʘ ʤʝʪʦʜʠ: ʧʽʜʨʘʭʫʥʦʢ ʧʘʩʘʞʠʨʽʚ ʟ 

ʦʧʠʪʫʚʘʥʥʷ ʪʘ ʘʫʜʠʪ ʦʙʤʽʥʫ. ʅʘ ʝʪʘʧʽ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ 

ʚʽʜʩʦʪʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʠʪʝʨʽʷʤ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ (ʪʘʙʣ. 2.1). ʑʦʙ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ, ʫ ʪʘʙʣ. 2.1 [40] 
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ʥʘʚʝʜʝʥʽ ʟʨʘʟʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʨʦʟʚôʷʟʢʠ ʈʦʥʜʦ ʜʝ ɻʦʣʣʷ (ɺʘʨʰʘʚʘ). ɼʣʷ 

ʢʦʞʥʦʛʦ ʽʟ ʩʝʤʠ ʽʥʜʠʢʘʪʦʨʽʚ (W.1, W.3 ʽ ʜʦ W.8) ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʽʣʴʢʘ 

ʢʨʠʪʝʨʽʾʚ (ʯʠʩʣʦ ʧʣʘʪʬʦʨʤ ʪʘ ʢʽʣʴʢʽʩʪʴ ʜʦʨʽʞʦʢ).  

ʊʘʙʣʠʮʷ 2.1  

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʨʦʟʚôʷʟʢʠ ʈʦʥʜʦ ʜʝ ɻʦʣʣʷ (ɺʘʨʰʘʚʘ) 

ID ʅʘʟʚʘ ʽʥʜʠʢʘʪʦʨʘ 
ʏʠʩʣʦ ʧʣʘʪʬʦʨʤ ʏʠʩʣʦ ʰʣʷʭʽʚ (ʜʦʨʽʞʦʢ) ɯʥʜʠʢʘʪʦʨ 

ʟʥʘʯʝʥʥʷ ɺʽʜʧʦʚʽʜʥʽ ɿʘʛʘʣʦʤ ɺʽʜʧʦʚʽʜʥʽ ɿʘʛʘʣʦʤ 

W.1 

ɹʘʟʦʚʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʘ 

ʷʢʽʩʪʴ 

2 6 7 12 50 % 

W.3 
ɼʦʩʪʫʧʥʽʩʪʴ ʜʣʷ 

ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ 
2 6 3 10 31 % 

W.4 
ʃʝʛʢʽʩʪʴ 

ʦʨʽʻʥʪʫʚʘʥʥʷ 
ʉʝʨʝʜʥʽʡ ʚʽʜʩʦʪʦʢ ʚʠʜʠʤʠʭ ʧʣʘʪʬʦʨʤ 43% 

W.5 ʆʩʦʙʠʩʪʘ ʙʝʟʧʝʢʘ 4 6 12 12 89% 

W6 ɹʝʟʧʝʢʘ ʨʫʭʫ ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʙʝʟʧʝʢʠ ʜʣʷ ʧʝʨʝʭʦʜʽʚ 49% 

W7 
ʇʘʩʘʞʠʨʩʴʢʘ 

ʽʥʬʦʨʤʘʮʽʷ 
     

W8 ɼʦʜʘʪʢʦʚʽ ʧʦʩʣʫʛʠ ʅʘʜʘʥʦ 14 ʧʦʩʣʫʛ ʽʟ 43-ʭ ʤʦʞʣʠʚʠʭ 33% 

 

ʆʪʞʝ, ʫʟʘʛʘʣʴʥʝʥʽ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʚʩʽʭ ʜʝʩʷʪʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʚô̫ ʟʦʢ ʫ ɺʘʨʰʘʚʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.2 [40]. ʇʦʨʽʚʥʷʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʜʣʷ ʜʝʩʷʪʠ ʨʦʟʚôʷʟʦʢ, ʧʦʢʘʟʫʻ, ʱʦ ʟʥʘʯʝʥʥʷ 

ʽʥʜʠʢʘʪʦʨʽʚ ʟʘʛʘʣʦʤ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʽʢʫ ʨʦʟʚôʷʟʢʠ ï ʥʝʱʦʜʘʚʥʦ ʟʙʫʜʦʚʘʥʽ ʯʠ 

ʤʦʜʝʨʥʽʟʦʚʘʥʽ ʨʦʟʚôʷʟʢʠ ʦʪʨʠʤʘʣʠ ʢʨʘʱʽ ʙʘʣʠ, ʥʽʞ ʩʪʘʨʽ.  

ɯʟ ʮʴʦʛʦ ʧʨʠʢʣʘʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʭʦʜʠʤʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ 

ʦʮʽʥʶʚʘʥʥʷ ʪʝʧʝʨ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʧʣʘʥʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʪʠʭ ʨʦʟʚôʷʟʦʢ, ʜʝ ʚʠʷʚʣʝʥʦ ʥʘʡʙʽʣʴʰʽ ʧʨʦʙʣʝʤʠ. ʅʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʜʝʷʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʫ ʛʘʣʫʟʽ ̔ ʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʽʥʚʘʣʽʜʽʚ) ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʨʫʯʥʦʩʪʽ ʧʝʨʝʩʘʜʢʠ ʜʣʷ ʧʘʩʘʞʠʨʽʚ. 

ʆʮʽʥʁʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʘʨʰʘʚʩʴʢʽ ʨʦʟʚôʷʟʢʠ ʟʘʛʘʣʦʤ ʥʝ ʥʘʜʪʦ ʜʦʙʨʝ 

ʽʥʪʝʛʨʦʚʘʥʽ, ʩʝʨʝʜʥʷ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʣʘʪʬʦʨʤʘʤʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 136 ʜʦ 327 ʤ, ʘ 

ʩʝʨʝʜʥʽʡ ʯʘʩ ʭʦʜʴʙʠ ʤʽʞ ʧʣʘʪʬʦʨʤʘʤʠ ï ʚʽʜ 1,87 ʜʦ 3,27 ʭʚ.  
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ʊʘʙʣʠʮʷ 2.2  

ɿʥʘʯʝʥʥʷ ʦʮʽʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 10-ʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʚô̫ ʟʦʢ ʫ ɺʘʨʰʘʚʽ 

ʅʘʟʚʘ ʨʦʟʚô̫ ʟʢʠ 

ʗʢʽʩʪʴ 

ʽʥʬʨʘ-

ʩʪʨʫʢ-

ʪʫʨʠ, 

% 

ɯʥʪʝ-

ʛʨʘʮʽʷ 

ʨʦʟʚôʷʟ

ʢʠ, ʤ 

ɼʦʩʪʫʧ-

ʥʽʩʪʴ 

ʜʣʷ ʣʶ-

ʜʝʡ ʧʦ-

ʭʠʣʦʛʦ 

ʚʽʢʫ, % 

ʃʝʛʢʽʩʪʴ 

ʦʨʽʻʥʪʫ-

ʚʘʥʥʷ, % 

ʆʩʦʙʠ-

ʩʪʘ ʙʝʟ-

ʧʝʢʘ, % 

ɹʝʟ-

ʧʝʢʘ 

ʨʫʭʫ, 

% 

ɯʥʬʦʨ-

ʤʘʮʽʷ 

ʜʣʷ ʧʘ-

ʩʘʞʠʨʽʚ, 

% 

Bemowo Ratusz 69 136 0 100 63 50 20 

Rondo de Gaulle a 50 168 31 43 89 49 18 

PKP Rembert·w 65 193 20 40 43 31 20 

PKP Wğochy 26 191 20 40 65 53 18 

Metro 

świňtokrzyska 
35 237 18 76 77 70 38 

Rondo Waszyngtona 78 150 0 83 33 85 0 

Plac Zawiszy 24 200 9 37 96 59 25 

Metro Wilanowska 69 237 33 63 82 42 14 

Metro Mğociny 69 202 58 66 100 48 40 

Metro Marymont 52 327 16 37 93 56 46 

Average 54 204 21 59 74 54 24 

  

ɼʨʫʛʠʤ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʤ ʢʨʠʪʝʨʽʻʤ ʤʝʪʦʜʽʚ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʊʇɺ. ʎʝʡ ʢʨʠʪʝʨʽʡ ʤʽʩʪʠʪʴ ʪʘʢʽ ʤʝʪʦʜʠʢʠ: ʩʧʦʩʦʙʠ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʨʫʭʫ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʫ ʨʦʙʦʪʘʭ [43, 44]; ʚʠʟʥʘʯʝʥʥʷ 

ʤʦʜʝʣʽ ʩʦʮʽʘʣʴʥʠʭ ʚʽʜʩʪʘʥʝʡ ʜʠʥʘʤʽʢʠ ʧʽʰʦʭʦʜʽʚ [45].   

 ʊʨʝʪʴʦʶ ʦʟʥʘʢʦʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʢʨʠʪʝʨʽʡ ʩʝʨʚʽʩʫ ʽ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʚ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ. ɼʦ ʥʝʾ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ: ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʩʝʨʚʽʩʫ 

ʽ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʊʇɺ [46, 32], ʱʦ ʧʝʨʝʜʙʘʯʘ̒  ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʟʘʙʝʟʧʝʯʫʻ çʙʝʟʙʘʨôʻʨʥʝè ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʤʘʣʦʤʦʙʽʣʴʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ; ʤʝʪʦʜʠʢʘ ʩʫʤʽʱʝʥʥʷ ʪʦʨʛʦʚʦ-ʨʦʟʚʘʞʘʣʴʥʠʭ 

ʮʝʥʪʨʽʚ ʟ ʊʇɺ [47], ʱʦ ʤʘʻ ʥʘ ʤʝʪʽ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʛʦ ʚʟʘʻʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʊʈʎ ʽ ʊʇɺ, ʜʝ ʨʦʟʛʣʷʥʫʪʽ ʚʘʨʽʘʥʪʠ ʦʩʥʦʚʥʠʭ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʯʘʩʪʢʠ ʢʦʤʝʨʮʽʡʥʠʭ ʧʣʦʱ ʫ ʩʢʣʘʜʽ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. 

 ʏʝʪʚʝʨʪʦʶ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʶ ʦʟʥʘʢʦʶ ʚʠʩʪʫʧʘʻ ʢʨʠʪʝʨʽʡ ʚʠʟʥʘʯʝʥʥʷ  

ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. ʎʝʡ ʢʨʠʪʝʨʽʡ ʤʽʩʪʠʪʴ ʪʘʢʽ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʤʝʪʦʜʦʣʦʛʽʷ ʄ. ʗʧʘ [48] ï ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʚʫʟʣʽʚ ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʘʪʨʠʮʽ 
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ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʦʪʨʠʤʘʥʦʾ ʽʟ ʜʘʥʠʭ ʩʽʤ-ʢʘʨʪʦʢ, ʧʽʩʣʷ ʮʴʦʛʦ ʚʠʙʠʨʘʻʪʴʩʷ ʙʘʛʘʪʦ 

ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʨʦʟʤʽʱʝʥʥʷ ʊʇɺ, ʚʽʜʪʘʢ ʚʠʙʽʨ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʦʧʦʣʦʛʽʯʥʠʤ 

ʢʨʠʪʝʨʽʻʤ; ʤʝʪʦʜʠʢʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʊʇɺ ʚ ʤʽʩʪʘʭ ʽ 

ʤʝʛʘʧʦʣʽʩʘʭ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʄ. ɸ. ʇʽʽʨʦʤ [49]. ʎ  ̫ ʤʝʪʦʜʠʢʘ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʨʦʟʨʘʭʫʥʢʫ ʯʠʩʣʘ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʧʣʦʱʽ ʤʽʩʪʘ ʽ ʟʦʥʠ ʚʧʣʠʚʫ 

ʊʇɺ. ɸʣʝ ʤʝʪʦʜʠʢʘ ʧʨʦʧʦʥʫʻ ʣʠʰʝ ʨʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʊʇɺ, ʙʝʟ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʩʮʴ ʾʭ ʨʦʟʤʽʱʝʥʥʷ. ʊʘʢʦʞ ʤʝʪʦʜʠʢʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʪʘ ʚʠʙʦʨʫ ʩʭʝʤ ʾʭ ʧʦʙʫʜʦʚʠ ʟ ʦʛʣʷʜʫ ʥʘ ʽʥʦʟʝʤʥʠʡ ʜʦʩʚʽʜ ʽ 

ʩʠʪʫʘʮʽʡʥ ̔ʫʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠ ɯ.ɭ. ʉʘʚʯʝʥʢʦ ʽ ʉ.ɺ. ɿʻʤʙʣʽʥʦʚ. 

 ɼʦʩʣʽʜʞʝʥʥʷ ʄ. ʗʧʘ [48] ʧʨʦʧʦʥʫʻ ʢʝʨʦʚʘʥʫ ʜʘʥʠʤʠ, ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ 

ʧʘʩʘʞʠʨʽʚ ʤʝʪʦʜʦʣʦʛʽʶ ʷʢ ʧʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ ʚʠʷʚʣʝʥʥʷ ʊʇɺ ʟʘ ʜʦʧʦʤʦʛʦʶ: 1) 

ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʫʱʠʭ ʚʫʟʣʽʚ ʧʝʨʝʩʘʜʢʠ ʚ ʤʝʨʝʞʽ ʤʽʩʪʘ; 2) ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʧʽʜʤʥʦʞʠʥ ʣʽʥʽʡ ʫ ʚʠʙʨʘʥʠʭ ʚʫʟʣʘʭ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʜʣʷ ʧʨʽʦʨʠʪʝʪʫ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʧʝʨʝʜʘʥʥʷ ʜʘʥʠʭ ʩʤʘʨʪ-ʢʘʨʪʦʢ ʧʘʩʘʞʠʨʽʚ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʤʝʪʦʜʦʣʦʛʽʾ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʤʝʞʽ ʤʽʩʮʴ ʧʝʨʝʩʘʜʦʢ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʽʢʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʤʘʪʨʠʮʽ ʧʦʪʦʢʫ ʧʝʨʝʩʘʜʦʢ 

ʧʘʩʘʞʠʨʽʚ, ʦʪʨʠʤʘʥʦʾ ʟ ʜʘʥʠʭ ʩʤʘʨʪ-ʢʘʨʪʦʢ. ʇʽʩʣʷ ʮʴʦʛʦ ʙʫʣʦ ʦʙʨʘʥʦ 

ʧʽʜʤʥʦʞʠʥʫ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ (ʣʽʥʽʾ ʧʝʨʝʩʘʜʢʠ ʫ ʚʠʙʨʘʥʠʭ ʚʫʟʣʘʭ), ʷʢʽ ʤʘʶʪʴ 

ʧʨʽʦʨʠʪʝʪ ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʙʫʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʤʦʜʝʣʽ 

ʧʝʨʝʜʘʥʥʷ ʜʘʥʠʭ ʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘʭ ʥʘ ʦʩʥʦʚʽ ʪʦʧʦʣʦʛʽʯʥʦʛʦ ʧʦʜʘʥʥʷ ʟ 

ʧʦʜʘʣʴʰʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʤʽʩʮʴ ʨʦʟʤʽʱʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʊʇɺ. ʎ  ̫ʤʝʪʦʜʦʣʦʛʽʷ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʜʦ ʤʝʨʝʞʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ ʫ ɻʘʘʟʽ 

(ʅʽʜʝʨʣʘʥʜʠ). ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ 

ʨʦʟʤʽʱʝʥʥʷ 70 % ʫʩʽʭ ʊʇɺ ʫ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʽʩʮʷʭ ʧʝʨʝʩʘʜʦʢ ʧʘʩʘʞʠʨʽʚ.   

ʋʟʘʛʘʣʴʥʶʶʯʠ ʤʝʪʦʜʠʢʠ ʚ ʦʙʣʘʩʪʽ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʘʡʞʝ ʫ ʚʩʽʭ ʧʨʘʮʷʭ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʮʽʡ ʧʨʦʙʣʝʤʘʪʠʮʽ, ʤʽʩʪʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʧʘʩʘʞʠʨʽʚ 

ʫ ʜʦʨʦʟʽ ʡ ʧ̔ ʜ ʯʘʩ ʧʝʨʝʩʘʜʢʠ ʪʘ ʨʝʟʝʨʚʽʚ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 
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ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʦʩʢʽʣʴʢʠ ʟʘʟʥʘʯʝʥʽ ʘʩʧʝʢʪʠ ʚʠʩʪʫʧʘʶʪʴ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ.  

ɯʟ ʧʦʜʘʥʠʭ ʚʠʱʝ ʤʝʪʦʜʽʚ ʪʘ ʤʝʪʦʜʠʢ ʥʘʡʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʥʘʙʫʚʘʶʪʴ: ʤʝʪʦʜ ʦʨʛʘʥʽʟʘʮʽʾ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʚʽʜ ʨʦʟʩʽʷʥʦʛʦ, ʥʝʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʜʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ ʚʫʟʣʘ ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʮʝʥʪʨʠʯʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ʊʇɺ [36]; ʤʝʪʦʜ ʦʮʽʥʁʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʩʤʘʨʪ-ʢʘʨʪʦʢ ʽʟ ʧʦʜʘʣʴʰʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ [35]; ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʚôʷʟʦʢ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ 

[40]; ʤʝʪʦʜʠʢʘ ʄ. ʗʧʘ [48] ï ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʴ ʨʦʟʤʽʱʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʚʫʟʣʽʚ 

ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʟʘʩʥʦʚʘʥʠʤ ʥʘ ʤʘʪʨʠʮʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʦʪʨʠʤʘʥʽʡ ʽʟ 

ʜʘʥʠʭ ʩʽʤ-ʢʘʨʪʦʢ. 

 ɼʦʩʣʽʜʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʊʇɺ ʻ ʛʦʣʦʚʥʠʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʚʠʙʦʨʫ 

ʚʥʫʪʨʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ. ʈʽʟʥʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʜʞʝʨʝʣʦʤ ʦʪʨʠʤʘʥʥʷ ʚʽʨʦʛʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʽ ʧʨʠʡʦʤʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʪʘ ʩʪʚʦʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʽʚ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʪʘʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʦʙʩʪʝʞʝʥʥʷ: ʟʙʠʨʘʥʥʷ ʟʚʽʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʰʣʷʭʦʤ ʦʧʠʪʫʚʘʣʴʥʠʭ ʽ 

ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʦʞʥʠʡ ʤʝʪʦʜ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʻ ʷʢ ʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ 

ʥʝʜʦʣʽʢʠ (ʪʘʙʣ. 2.3). ʂʦʤʙʽʥʘʮʽʾ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʜʘʶʪʴ ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ 

ʨʽʟʥʦʙʽʯʥʫ ʪʘ ʛʥʫʯʢʽʰʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʮʝʩʠ, ʱʦ ʧʝʨʝʙʽʛʘʶʪʴ ʫ ʊʇɺ (ʪʘʙʣ. 

2.4). 

ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʦʪʨʠʤʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʽʣʷʤʠ ʪʘ 

ʟʘʚʜʘʥʥʷʤʠ ʧʨʦʛʨʘʤʠ ʦʙʩʪʝʞʝʥʴ. ʄʝʪʦʜʦʤ ʟʙʠʨʘʥʥʷ ʟʚʽʪʥʠʭ ʜʘʥʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʜʦʙʦʚʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʊʇɺ ʟ ʚʠʷʚʣʝʥʥʷʤ ʛʦʜʠʥʠ-ʧʽʢ ʪʘ ʾʾ ʧʠʪʦʤʦʾ ʚʘʛʠ ʫ ʜʦʙʦʚʦʤʫ 

ʧʘʩʘʞʠʨʦʦʙʽʛʫ.  
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ʊʘʙʣʠʮʷ 2.3  

ʇʝʨʝʚʘʛʠ ʡ ʥʝʜʦʣʽʢʠ ʤʝʪʦʜʽʚ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ 

ʄʝʪʦʜ 

ʦʙʩʪʝʞʝʥʥʷ 
ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ ʈʝʢʦʤʝʥʜʘʮʽʾ 

ɿʚʽʪʥʦ-

ʩʪʘʪʠʩʪʠʯʥʠʡ 

ɼʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ 

ʜʠʥʘʤʽʢʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʫ 

ʯʘʩʽ 

ï 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ 

ʯʘʩ ʪʨʘʥʩʧʦʨʪʥʦ-

ʩʦʮʽʦʣʦʛʽʯʥʠʭ  

ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʅʘʪʫʨʥʠʡ 

(ʚʽʜʝʦʟʥʽʤʘʥʥʷ) 

ɼʦʧʦʤʘʛʘʻ ʦʪʨʠʤʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʫʭʫ ʧʽʰʦʭʽʜʥʠʭ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ 

ʥʘ ʦʢʨʝʤʠʭ 

ʜʽʣʴʥʠʮʷʭ 

ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚ 

ʦʙʨʦʙʣʝʥʥʽ 

ʤʘʪʝʨʽʘʣʽʚ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 

ʧʨʦʮʝʩʽ 

ʩʧʝʮʽʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥ ɹʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʧʝʨʝʩʫʚʘʥʥʷ 

ɸʥʢʝʪʥʠʡ 

(ʦʧʠʪʫʚʘʣʴʥʠʡ) 

ɼʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʧʝʨʝʤʽʱʝʥʴ 

ʧʘʩʘʞʠʨʽʚ, ʚʨʘʭʫʚʘʪʠ 

ʮʽʣʽ ʧʝʨʝʩʫʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ, 

ʧʦʪʨʝʙʠ ʚ 

ʪʨʘʥʩʧʦʨʪʽ ʪʘ ʽʥʰ ̔

ʯʠʥʥʠʢʠ 

ɺʝʣʠʢʘ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʤʝʪʦʜʫ,  

ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʙˇʨʫʥʪʦʚʘʥʘ ʚʠʙʽʨʢʘ 

ʦʙʩʪʝʞʝʥʴ 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ 

ʯʘʩ ʩʧʝʮʽʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥ ɹʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʧʝʨʝʩʫʚʘʥʥʷ 

ɺʽʟʫʘʣʴʥʠʡ 

(ʥʘʪʫʨʥʠʡ) 

ɼʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʦʪʦʢʽʚ 

ʥʘ ʙʫʜʴ-ʷʢʽʡ ʜʽʣʷʥʮʽ, 

ʧʨʦʩʪʠʡ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ, 

ʤʦʞʣʠʚʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʚ ʥʘʡʢʦʨʦʪʰʽ ʪʝʨʤʽʥʠ 

ʇʦʪʨʽʙʥʝ ʟʘʣʫʯʝʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʧʝʮʽʘʣʴʥʠʭ 

ʣʽʯʠʣʴʥʠʢʽʚ, 

ʩʫʙô̒ ʢʪʠʚʥʽʩʪʴ ʚ 

ʦʮʽʥʶʚʘʥʥʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʦʙʨʦʙʣʝʥʥʷ 

ʦʜʝʨʞʫʚʘʥʠʭ 

ʜʘʥʠʭ 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 

ʢʦʨʦʪʢʦʪʨʠʚʘʣʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʘʪʫʨʥʠʭ ʦʙʩʪʝʞʝʥʴ (ʚʽʜʝʦʟʥʽʤʘʥʥʷ) ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʷʢʽʩʥʽ 

ʪʘ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʤʽʱʝʥʴ ʧʘʩʘʞʠʨʽʚ, ʾʭʥʴʦʾ ʧʝʨʝʩʘʜʢʠ ʟ ʦʜʥʦʛʦ 

ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʽʥʰʠʡ. ɸʥʢʝʪʫʚʘʥʥʷ, ʥʘʚʧʘʢʠ, ʜʦʧʦʤʘʛʘʻ ʧʨʦʚʝʩʪʠ 

ʦʧʠʪʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʯʝʢʘʶʪʴ ʪʨʘʥʩʧʦʨʪʽ ʟʘʩʦʙʠ. 
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ʄʝʪʦʜ ʘʥʢʝʪʫʚʘʥʥʷ (ʦʧʠʪʫʚʘʣʴʥʠʡ) ʘʥʘʣʽʟʫʻ ʮʽʣʴʦʚʫ ʩʪʨʫʢʪʫʨʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʊʇɺ, ʚʠʷʚʣʷʻ ʪʨʠʚʘʣʽʩʪʴ ʩʪʦʷʥʦʢ ʽ ʯʠʩʣʝʥʥʽʩʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʂʽʣʴʢʽʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ (ʢʽʣʴʢʽʩʪʴ 

ʧʘʩʘʞʠʨʽʚ, ʱʽʣʴʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʯʘʩ ʨʫʭʫ) ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʬʽʢʩʫʻʪʴʩʷ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʽʡ ʜʽʣʷʥʮʽ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ.  

ʊʘʙʣʠʮʷ 2.4 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

ʇʘʨʘʤʝʪʨ ʄʝʪʦʜ ʦʙʩʪʝʞʝʥʥʷ 

ɺʝʣʠʯʠʥʘ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ɺʽʟʫʘʣʴʥʠʡ, ʚʽʜʝʦʟʥʽʤʘʥʥ̫, ʟʚʽʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʊʠʤʯʘʩʦʚʘ ʪʨʘʥʩʧʦʨʪʥʘ ʪʘ ʧʽʰʦʭʽʜʥʘ 

ʜʦʩʪʫʧʥʽʩʪʴ ʊʇɺ 
ɸʥʢʝʪʥʠʡ 

ʅʘʧʨʷʤʠ ʧʝʨʝʩʫʚʘʥʥʷ ʚ ʤʝʞʘʭ 

ʊʇɺ 
ɸʥʢʝʪʥʠʡ, ʟʚʽʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʇʘʨʘʤʝʪʨʠ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ 

ʊʇɺ (ʰʚʠʜʢʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ, ʯʘʩ 

ʧʝʨʝʩʫʚʘʥʥʷ) 

ɺʽʟʫʘʣʴʥʠʡ, ʚʽʜʝʦʟʥʽʤʘʥʥʷ 

ʇʘʨʘʤʝʪʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ 

ʊʇɺ (ʱʽʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʨʫʭʫ, ʽʥʪʝʨʚʘʣ ʨʫʭʫ) 

ɺʽʟʫʘʣʴʥʠʡ, ʚʽʜʝʦʟʥʽʤʘʥʥʷ, ʟʚʽʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ 

 

ɺʽʟʫʘʣʴʥʠʤ (ʥʘʪʫʨʥʠʤ) ʤʝʪʦʜʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʙʣʽʢ ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ 

ʧʘʩʘʞʠʨʽʚ, ʦʙʩʪʝʞʫʚʘʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʽʚ ʊʇɺ, ʦʮʽʥʶʪʁʴʩʷ ʩʢʣʘʜ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʡʦʛʦ ʬʦʨʤʘ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʶʪʴʩʷ ʥʘʡʟʘʚʘʥʪʘʞʝʥʽʰ ̔ʧʽʰʦʭʽʜʥʽ 

ʥʘʧʨʷʤʢʠ ʪʘ ʱʽʣʴʥʽʩʪʴ ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ. ɺʽʟʫʘʣʴʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʻ 

ʟʤʦʛʫ ʚʠʷʚʣʷʪʠ ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʧʨʦʮʝʩʫ ʧʝʨʝʩʘʜʢʠ. ʆʩʥʦʚʥʠʤʠ ʷʢʽʩʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʰʦʭʽʜʥʦʛʦ (ʧʝʨʝʩʘʜʦʯʥʦʛʦ) ʧʦʪʦʢʫ ʻ: ʜʦʚʞʠʥʘ ʪʘ ʰʠʨʠʥʘ ʧʦʪʦʢʫ, 

ʬʦʨʤʘ ʧʦʪʦʢʫ, ʱʽʣʴʥʽʩʪʴ  ̔ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʪʘ ʟʘʪʨʠʤʘʥʥʷ ʨʫʭʫ.   

ʇʽʜʩʫʤʦʚʫʶʯʠ ʩʢʘʟʘʥʝ ʚʠʱʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʨʘʟʽ ʽʩʥʫʻ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʤʝʪʦʜʠʢ ʜʦʩʣʽʜʞʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʭʥʴʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘ 

ʯʦʪʠʨʤʘ ʚʠʟʥʘʯʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: 

ï ʩʪʚʦʨʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ;  

ï ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʊʇɺ;   
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ï ʩʝʨʚʽʩ ʽ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ;  

ï ʚʠʟʥʘʯʝʥʥʷ  ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ.   

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚʽʜʦʙʨʘʞʘʻ ʚʘʞʣʠʚʽʩʪʴ ʤʝʪʦʜʦʣʦʛʽʾ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʝʤʧʽʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʤʘʪʝʤʘʪʠʯʥʝ ʪʘ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʽʜʪʘʢ, ʜʦʩʣʽʜʥʠʢʠ ʥʝ ʣʠʰʝ 

ʘʥʘʣʽʟʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʊʇɺ, ʘʣʝ ʡ ʨʦʟʨʦʙʣʷʶʪʴ 

ʩʪʨʘʪʝʛʽʾ ʾʭ ʨʦʟʚʠʪʢʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʽ ʘʩʧʝʢʪʠ, ʪʘʢʽ ʷʢ ʩʪʚʦʨʝʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ, ʘʥʘʣʽʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʪʘ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʠʢ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʊʇɺ ʚʢʘʟʫʻ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʘʩʧʝʢʪʽʚ, ʷʢʽ ʙʝʨʫʪʴʩʷ ʜʦ ʫʚʘʛʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ. ʎʽ ʤʝʪʦʜʠʢʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʪʘʢʠʭ ʷʢ ʨʫʭ ʧʽʰʦʭʦʜʽʚ, ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʫʟʣʽʚ, ʘ ʪʘʢʦʞ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʝʪʦʜʠʢ 

ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʤʝʪʫ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʰʣʷʭʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʊʇɺ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ 

ʘʩʧʝʢʪʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʥʫʪʨʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ. ʈʽʟʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʻ ʢʣʶʯʦʚʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʪʘ ʧʨʠʡʦʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʊʇɺ ʚ ʘʝʨʦʧʦʨʪʘʭ. 

ɿʦʢʨʝʤʘ, ʟʙʠʨʘʥʥʷ ʟʚʽʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʦʧʠʪʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘʪʫʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʦʙʩʷʛʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ, 

ʮʽʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʧʝʨʝʤʽʱʝʥʴ ʧʘʩʘʞʠʨʽʚ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʂʦʞʥʠʡ ʟ ʮʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʽ ʾʭ ʢʦʤʙʽʥʘʮʽʷ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʢʣʘʜʥʽʰʫ ʪʘ ʛʥʫʯʢʫ ʽʥʬʦʨʤʘʮʽʶ. ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʽʣʷʤʠ ʪʘ ʟʘʚʜʘʥʥʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʽ ʢʦʞʝʥ ʤʝʪʦʜ ʥʘʜʘʻ ʦʢʨʝʤʽ 

ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 
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ʇʽʜʩʫʤʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʊʇɺ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʘʝʨʦʧʦʨʪʦʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ. ɿʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ ʤʝʪʦʜʠʢ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽ ʁʤʝʪʦʜʠʢ ʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥ ̔ʢʨʠʪʝʨʽʾ. ʆʜʥʘʢ ʜʝʷʢʽ 

ʘʩʧʝʢʪʠ, ʪʘʢʽ ʷʢ ʧʦʷʩʥʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʙʦʨʫ ʤʽʩʮʴ ʨʦʟʤʽʱʝʥʥʷ ʊʇɺ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ, ʱʝ ʥʝ ʚʠʚʯʝʥʽ ʧʦʚʥʽʩʪʶ, ʪʦʞ ʧʦʜʘʣʴʰʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʚʘʞʣʠʚʝ.  

ʊʦʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ 

ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʽ ʧʦʢʨʘʱʝʥʥʷ ʊʇɺ, ʱʦ ʤʘʻ ʟʥʘʯʥʠʡ ʥʘʫʢʦʚʠʡ ʪʘ ʧʨʘʢʪʠʯʥʠʡ 

ʚʥʝʩʦʢ ʫ ʮʶ ʩʬʝʨʫ. 

 

2.2. ʏʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ 

 

ʇʦʩʪʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ ʨʽʯʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʘʝʨʦʧʦʨʪʽʚ ʟʫʤʦʚʣʶʻ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʉʚʦ̒ʁ  

ʯʝʨʛʦ ,ʁ ʧʘʩʘʞʠʨʩʴʢʽ ʘʝʨʦʚʦʢʟʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʧʝʨʝʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʟ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʧʦʚʽʪʨʷʥʠʡ ʽ ʥʘʚʧʘʢʠ, ʽ ʚʠʤʫʰʝʥʽ 

ʧʨʠʡʤʘʪʠ, ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʽ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʟʨʦʩʪʘʶʯʽ ʣʶʜʩʴʢʽ ʽ ʪʨʘʥʩʧʦʨʪʥʽ 

ʧʦʪʦʢʠ. ʇʘʩʘʞʠʨʩʴʢʽ ʪʝʨʤʽʥʘʣʠ ʜʣʷ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʶʪʴ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʧʨʠʙʫʚʘʶʯʠʭ ʽ ʚʽʜʙʫʚʘʶʯʠʭ 

ʧʘʩʘʞʠʨʽʚ. ɹʝʟ ʯʽʪʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫʩʝʨʝʜʠʥʽ 

ʘʝʨʦʚʦʢʟʘʣʫ ʪʘ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ ʪʘʢʘ ʜʽʷʣʴʥʽʩʪʴ ʟʘʟʥʘʻ ʥʝʝʬʝʢʪʠʚʥʠʭ ʽ 

ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʊʦʤʫ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʘʝʨʦʧʦʨʪʽʚ ʟʫʤʦʚʣʶʪʁʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ ʥʘ ʾʭ ʪʝʨʠʪʦʨʽʾ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʪʦʜʽʚ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʫ ʩʬʝʨʽ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʊʇɺ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʾʭ 
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ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʩʧʝʮʠʬʽʢʠ ʚʟʘʻʤʦʜʽʾ ʫ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ 

ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ.  

ʆʩʥʦʚʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ ʪʘʢʽ (ʨʠʩ. 2.3) [50, 51]: 

ï ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ (ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ);  

ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ (ʦʨʛʘʥʽʟʘʮʽʷ ʨʫʭʫ ʧʦʪʦʢʽʚ ʣʶʜʝʡ ʽ ʾʭʥʴʦʛʦ 

ʙʘʛʘʞʫ); 

ï ʤʽʩʪʦʙʫʜʽʚʥʽ (ʨʦʟʤʽʱʝʥʥʷ ʘʚʽʘʮʽʡʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʚʽʜʥʦʩʥʦ ʤʽʩʪʘ, 

ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʧʨʦʩʪʠʤ (ʟ ʦʜʥʠʤ ʘʝʨʦʧʦʨʪʦʤ) ʘʙʦ ʩʢʣʘʜʥʠʤ (ʟ ʜʚʦʤʘ ʘʙʦ 

ʜʝʢʽʣʴʢʦʤʘ ʘʝʨʦʧʦʨʪʘʤʠ));  

ï ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʽ ʚʘʥʪʘʞʽʚ; 

ï ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ. 

ʈʠʩ. 2.3. ʏʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ 

 

ʊʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʯʠʥʥʠʢʠ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ 

ʘʝʨʦʧʦʨʪʘʭ, ʦʩʢʽʣʴʢʠ ʨʦʟʧʦʜʽʣ ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʇʇ ʧʝʨʝʜ 

ʪʝʨʤʽʥʘʣʦʤ ʟʘʜʘʻ ʤʽʩʮʷ ʧʝʨʝʪʠʥʫ ʪʘ ʩʢʫʧʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʽ ʧʘʩʘʞʠʨʽʚ ʚ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. ɿʘʛʘʣʦʤ ʚʝʩʴ ʘʝʨʦʚʦʢʟʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʧʦʜʽʣʷʻʪʴʩʷ 

ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʧʣʘʥʫʚʘʣʴʥʽ ʟʦʥʠ: ʧʨʠʚʦʢʟʘʣʴʥʘ ʧʣʦʱʘ, ʧʘʩʘʞʠʨʩʴʢʠʡ ʘʝʨʦʚʦʢʟʘʣ 

ʪʘ ʧʝʨʦʥ. ʊʦʤʫ ʚʩʽ ʮʽ ʟʦʥʠ ʧʦʚʠʥʥʽ ʧʦʻʜʥʫʚʘʪʠʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʚʟʘʻʤʦʟʚôʷʟʢʘʤʠ.  

ʏʠʥʥʠʢʠ

ʊʨʘʥʩʧʦʨʪʥʦ-
ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ

ʌʫʥʢʮʽʦʥʘʣʴʥʦ
-ʪʝʭʥʦʣʦʛʽʯʥʽ

ʄʽʩʪʦʙʫʜʽʚʥʽ

ɻʘʨʘʥʪʫʚʘʥʥʷ 
ʙʝʟʧʝʢʠ ʽ 
ʢʦʤʬʦʨʪʥʦʩʪʽ 
ʧʘʩʘʞʠʨʽʚ ʽ 
ʚʘʥʪʘʞʽʚ

ʉʦʮʽʘʣʴʥʦ-
ʝʢʦʥʦʤʽʯʥʽ
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ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʻ ʧʨʦʮʝʩ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʪʦʢʽʚ 

ʧʘʩʘʞʠʨʽʚ ʫʩʝʨʝʜʠʥʽ ʘʝʨʦʚʦʢʟʘʣʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʪʚʝʨʜʞʝʥʥʷ, ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦ ʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ, ʘ ʩʘʤʝ ʢʦʦʨʜʠʥʘʮʽʾ ʚ ʥʴʦʤʫ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʩʭʝʤʘʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʫʭʫ ʧʦʪʦʢʽʚ ʧʘʩʘʞʠʨʽʚ ʫʩʝʨʝʜʠʥʽ ʪʝʨʤʽʥʘʣʘ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʭʝʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʫʭʫ ʧʦʪʦʢʽʚ ʣʶʜʝʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʧʨʠʥʮʠʧʦʚʦ 

ʚʘʞʣʠʚʠʤ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʽʩʥʫʶʪʴ ʪʨʠ ʩʭʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʪʦʢʽʚ ʣʶʜʝʡ ʽ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʇʇ: 

ʦʜʥʦʨʽʚʥʝʚʘ, ʜʚʦʨʽʚʥʝʚʘ ʪʘ ʟʤʽʰʘʥʘ (ʨʠʩ. 2.4).  

ʅʘʟʚʘ ʉʭʝʤʘ ʨʫʭʫ 

ʆʜʥʦʨʽʚʥʝʚʘ 

 

ɿʤʽʰʘʥʘ 

 

ɼʚʦʨʽʚʥʝʚʘ 

 

ʇʦʪʦʢʠ ʧʘʩʘʞʠʨʽʚ ʽ ʙʘʛʘʞʫ 

ɺʠʣʽʪʘʶʯʽ ʇʨʠʣʽʪʘʶʯʽ 

 

 
 

ʈʠʩ. 2.4. ʉʭʝʤʠ ʨʫʭʫ ʣʶʜʩʴʢʠʭ ʧʦʪʦʢʽʚ ʽ ʙʘʛʘʞʫ ʧʦ ʚʝʨʪʠʢʘʣʽ ʚ ʘʝʨʦʚʦʢʟʘʣʽ. 

ɼʞʝʨʝʣʦ: [52] 

 

ɿʘ ʜʚʦʨʽʚʥʝʚʦ ʾ ʩʠʩʪʝʤʠ ʧʦʪʽʢ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʠʣʽʪʘʶʪʴ, ʧʦʧʘʜʘʻ ʚ 

ʘʝʨʦʚʦʢʟʘʣ ʧʦ ʧʽʜôʾʟʥʽʡ ʝʩʪʘʢʘʜʽ ʥʘ ʜʨʫʛʠʡ ʨʽʚʝʥʴ, ʘ ʧʦʪʽʢ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ 

ʧʨʠʣʝʪʽʣʠ, ʧʦʢʠʜʘʻ ʘʝʨʦʚʦʢʟʘʣ ʥʘ ʧʝʨʰʦʤʫ ʨʽʚʥʽ (ʨʠʩ. 2.5). ʋ ʨʘʟʽ ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʚ ʦʜʥʦʤʫ ʨʽʚʥʽ ï ʟʘʣʠ ʧʨʠʙʫʪʪʷ ʪʘ ʟʘʣʠ ʚʽʜʧʨʘʚʣʝʥʥʷ 

ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦʪʦʢʽʚ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ 
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ʧʘʩʘʞʠʨʽʚ ʫʩʝʨʝʜʠʥʽ ʘʝʨʦʚʦʢʟʘʣʫ ʽ ʟʤʝʥʰʝʥʥʷ ʪʦʯʦʢ ʧʝʨʝʩʽʯʝʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ  ʧʣʦʱʽ (ʨʠʩ. 2.5). ɿʤʽʰʘʥʘ ʩʭʝʤʘ 

ʧʝʨʝʜʙʘʯʘʻ ʦʨʛʘʥʽʟʘʮʽʶ ʧʦʪʦʢʽʚ ʣʶʜʝʡ ʽ ʪʨʘʥʩʧʦʨʪʫ ʚ ʨʽʟʥʠʭ ʨʽʚʥʷʭ, ʫʥʘʩʣʽʜʦʢ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʨʽʟʢʠʭ ʧʝʨʝʧʘʜʽʚ ʨʝʣʴʻʬʫ. ʊʦʤʫ ʙʫʜʽʚʣʷ ʘʝʨʦʚʦʢʟʘʣʫ ʚ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʩʢʣʘʜʘʪʠʤʝʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʽʚ, ʧʦʪʽʢ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʠʣʽʪʘʶʪʴ, 

ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʟ ʜʨʫʛʦʛʦ ʨʽʚʥʷ, ʘ ʧʨʠʙʫʚʘʶʯʠʭ ʟ ï ʧʝʨʰʦʛʦ ʨʽʚʥ.̫ 

ʅʘʟʚʘ ʉʭʝʤʘ ʨʫʭʫ 

ʉʭʝʤʘ 

ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ ʚ 

ʦʜʥʦʤʫ ʨʽʚʥʽ 

ï ʪʝʨʤʽʥʘʣ 

çFè 

 

 

 

 

 

 

 

 

 

 

   ʘ) 

ʉʭʝʤʘ 

ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ ʫ ʜʚʦʭ 

ʨʽʚʥʷʭ - 

ʪʝʨʤʽʥʘʣ çDè 
ʙ)  

 
ʇʦʪʦʢʠ ʧʘʩʘʞʠʨʽʚ 

ɺʠʣʽʪʘʶʯʽ ʇʨʠʣʽʪʘʶʯʽ 
  

ʈʠʩ. 2.5. ʉʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʽʣʷʥʦʢ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ: ʘ) ʚ 

ʦʜʥʦʤʫ ʨʽʚʥʽ; ʙ) ʚ ʜʚʦʭ ʨʽʚʥʷʭ; ʨʫʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʙʦʨʫ 

ʩʭʝʤʠ ʥʘ ʧʨʠʢʣʘʜʽ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè (ʋʢʨʘʾʥʘ); 1, 2 ï ʧʘʩʘʞʠʨʠ, ʷʢʽ ʾʜʫʪʴ 

ʽʟ ʤʽʩʪʘ ʚ ʤʽʩʪʦ; 3, 4 ï ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʷʢʠʡ ʧʨʷʤʫʻ ʽʟ ʤʽʩʪʘ ʽ ʚ ʤʽʩʪʦ; 

5, 6, 7 ï ʩʪʦʷʥʢʠ ʘʚʪʦʙʫʩʘ, ʪʘʢʩʽ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚʽʜʧʦʚʽʜʥʦ; 8 ï 

ʢʦʨʦʪʢʦʪʨʠʚʘʣʘ ʩʪʦʷʥʢʘ ʪʨʘʥʩʧʦʨʪʫ 
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ʈʽʰʝʥʥʷ ʟ ʬʦʨʤʫʚʘʥʥ ̫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘʧʨʷʤʫ 

ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʘʣʝ ʡ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʤʩ̔ʪʦʙʫʜʽʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʧʦʚôʷʟʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʘʝʨʦʚʦʢʟʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʽ ʤʽʩʪʦ. ʆʨʛʘʥʽʟʘʮʽʷ ʘʚʽʘʮʽʡʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʟʘʜʘʻ ʢʽʣʴʢʽʩʪʴ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ. ɿʘ ʩʢʣʘʜʥʦ ʾ

ʦʨʛʘʥʽʟʘʮʽʾ ʘʚʽʘʮʽʡʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ, ʢʦʞʥʠʡ ʽʟ ʘʝʨʦʧʦʨʪʽʚ (ʘʝʨʦʚʦʢʟʘʣʽʚ), 

ʷʢʠʡ ʜʦ ʥʴʦʛʦ ʥʘʣʝʞʠʪʴ, ʤʘʻ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʠʡ ʧʦʪʽʢ ʧʘʩʘʞʠʨʽʚ: ʦʜʥʦʛʦ 

ʥʘʧʨʷʤʢʫ ʘʙʦ ʪʽʣʴʢʠ ʚʠʟʥʘʯʝʥʠʭ ʧʦʚʽʪʨʷʥʠʭ ʣʽʥʽʡ. ʗʢ ʥʘʩʣʽʜʦʢ, ʢʽʣʴʢʽʩʪʴ ʊʇɺ ʫ 

ʪʘʢʠʭ ʚʫʟʣʘʭ ʙʫʜʝ ʤʝʥʰʦʶ, ʱʦ ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʙʽʣʴʰʦʶ ʟʦʩʝʨʝʜʞʝʥʽʩʪʶ 

ʘʝʨʦʧʦʨʪʽʚ ʫ ʤʽʩʪʽ. ʋ ʨʘʟʽ ʧʨʦʩʪʦ ʾʦʨʛʘʥʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʘʝʨʦʚʦʢʟʘʣʫ 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ, ʫʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥ ̫ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʧʦʪʦʢʫ ʣʶʜʝʡ ʽ 

ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥ ̫ʢʽʣʴʢʦʩʪʽ ʊʇɺ ʚ ʘʝʨʦʧʦʨʪʫ. 

ʏʠʥʥʠʢ ʙʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʪʘ ʚʘʥʪʘʞʽʚ ʚʠʟʥʘʯʘʻ ʡ 

ʛʘʨʘʥʪʫʻ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ (ʥʘʧʨʠʢʣʘʜ, 

ʘʚʽʘʮʽʡʥʦʛʦ, ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ, ʟʘʣʽʟʥʠʯʥʦʛʦ). ʋʥʠʢʥʫʪʠ ʧʝʨʝʩʽʯʝʥʥʷ ʣʶʜʩʴʢʠʭ 

ʧʦʪʦʢʽʚ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱ ̔ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝʤʦʞʣʠʚʦ. ɺʠʨʽʰʠʪʠ ʮ  ʁ

ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʤʦʜʝʣʶʚʘʥʥʷʤ ʚʽʣʴʥʦʛʦ ʨʫʭʫ ʣʶʜʩʴʢʠʭ ʧʦʪʦʢʽʚ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʦʙʤʝʞʝʥʥʷ ʾʭʥʴʦʾ ʱʽʣʴʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, 1 ʣʶʜʠʥʘ ʥʘ 1 ʤ2), ̔  ʥʘ ʡʦʛʦ 

ʦʩʥʦʚʽ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʰʠʨʠʥʫ ʧʽʰʦʭʽʜʥʠʭ ʰʣʷʭʽʚ ʧʦ ʜʦʚʞʠʥʽ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʨʫʭʫ.  

ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʊʇɺ ʡ 

ʘʝʨʦʧʦʨʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʛʘʣʦʤ, ʘʜʞʝ ʚʽʥ ʻ ʚʽʟʠʪʥʦʶ ʢʘʨʪʢʦʶ ʤʽʩʪʘ ʘʙʦ ʢʨʘʾʥʠ. 

ʆʢʨʽʤ ʪʦʛʦ, ʮʝʡ ʯʠʥʥʠʢ ʻ ʧʨʦʚʽʜʥʠʤ ʫ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʽ ʧʽʰʦʭʽʜʥʠʤʠ ʧʦʪʦʢʘʤʠ ɸʂ ʡ ʘʝʨʦʧʦʨʪʫ. ʇʨʘʛʥʝʥʥʷ ʦʪʨʠʤʘʪʠ 

ʷʢʥʘʡʙʽʣʴʰʝ ʧʨʠʙʫʪʢʫ ʚʠʟʥʘʯʘʻ ʧʦʣʽʪʠʢʫ ʘʝʨʦʧʦʨʪʽʚ ʽ ʜʠʢʪʫʻ ʧʨʘʚʠʣʘ ʧʽʜ ʯʘʩ 

ʦʨʛʘʥʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ. ɼʦʮʽʣʴʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʘʙʦ ʙʫʜʽʚʥʠʮʪʚʘ ʊʇɺ ʟʘʣʝʞʠʪʴ 

ʧʝʨʝʜʫʩʽʤ ʚʽʜ ʦʯʽʢʫʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥ ̫ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ ʙʝʨʫʪʴ ʜʦ ʫʚʘʛʠ ʥʘʩʘʤʧʝʨʝʜ ʾʭ ʜʦʭʦʜʠ ʽ ʚʠʪʨʘʪʠ. 
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ʇʽʜʩʫʤʦʚʫʶʯʠ ʩʢʘʟʘʥʝ ʚʠʱʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʟʘ 

ʚʘʞʣʠʚʽʩʪʶ ʻ ʤʽʩʪʦʙʫʜʽʚʥʽ, ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʪʘ ʨʦʟʧʦʜʽʣʷʶʪʴ ʣʶʜʩʴʢʽ  ̔ʪʨʘʥʩʧʦʨʪʥʽ 

ʧʦʪʦʢʠ ʚʽʜ ʤʽʩʪʘ ʜʦ ʘʝʨʦʧʦʨʪʫ, ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ ʪʘ ʚʩʝʨʝʜʠʥʽ ʘʝʨʦʚʦʢʟʘʣʫ. 

ɸʣʛʦʨʠʪʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʻʢʪʥʦʛʦ ʨʽʰʝʥʥʷ ʊʇɺ (ʜʦʜʘʪʦʢ ʂ) 

ʧʦʢʘʟʫʻ, ʱʦ ʘʨʭʽʪʝʢʪʫʨʥʝ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʽʩʥʦ ʚʟʘʻʤʦʜʽʻ ʟ ʯʠʥʥʠʢʘʤʠ ʪʘ 

ʤʝʪʦʜʘʤʠ ʥʘʫʢʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʷʚʣʝʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʪʘ ʧʨʠʡʦʤʽʚ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇɺ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷʤ ʾʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʩʧʝʮʠʬʽʢʠ ʚʟʘʻʤʦʜʽʾ ʚ 

ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ. ʋ ʮʴʦʤʫ ʘʣʛʦʨʠʪʤʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʻ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʧʫʥʢʪʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙô̒ ʤʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʽʰʝʥʥʷ ʊʇɺ. 

ʆʪʞʝ, ʜʦʭʦʜʠʤʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʊʇɺ.  

ɸʥʘʣʽʟ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʊʇɺ ʫ ʘʝʨʦʧʦʨʪʘʭ 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʻ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʯʠʥʥʠʢʽʚ 

ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʊʇɺ (ʨʠʩ. 2.6). 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.6. ʉʭʝʤʘ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ 

ʄʽʩʪʦʙʫʜʽʚʥʽ 
ʯʠʥʥʠʢʠ

ʌʫʥʢʮʽʦʥʘʣʴ-
ʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ 
ʯʠʥʥʠʢʠ

ʊʨʘʥʩʧʦʨʪʥʦ
-ʽʥʬʨʘʩʪʨʫʢ-
ʪʫʨʥʽ 
ʯʠʥʥʠʢʠ

ʉʦʮʽʘʣʴʥʦ-
ʝʢʦʥʦʤʽʯʥʽ 
ʯʠʥʥʠʢʠ

ʏʠʥʥʠʢ 
ʙʝʟʧʝʢʠ ʽ 
ʢʦʤʬʦʨʪ-
ʥʦʩʪʽ 

ʧʘʩʘʞʠʨʽʚ
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ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʧʨʠʥʮʠʧʦʤ ʩʪʚʦʨʝʥʥʷ ʊʇɺ ʻ ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ 

ʩʝʨʝʜʦʚʠʱʘ, ʫ ʷʢʦʤʫ ʬʦʨʤʫʚʘʪʠʤʝʪʴʩʷ ʧʝʨʝʩʘʜʦʯʥʠʡ ʚʫʟʦʣ. ʊʘʢʠʤʠ ʫʤʦʚʘʤʠ 

ʚʠʩʪʫʧʘʶʪʴ ʤʽʩʪʦʙʫʜʽʚʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʟʘʜʘʶʪʴ ʧʦʯʘʪʢʦʚʠʡ ʚʝʢʪʦʨ ʚʧʣʠʚʫ ʥʘ 

ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʊʇɺ. ʆʪʞʝ, ʤʽʩʪʦʙʫʜʽʚʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ: 

ï ʬʦʨʤʫʚʘʥʥʷ ʘʝʨʦʚʦʢʟʘʣʫ ʘʝʨʦʧʦʨʪʫ ʟ ʨʦʟʧʦʜʽʣʦʤ ʨʫʭʫ ʧʘʩʘʞʠʨʽʚ 

ʚʩʝʨʝʜʠʥʽ ʩʧʦʨʫʜʠ (ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ);  

 ï ʪʨʘʥʩʧʦʨʪʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʘʝʨʦʧʦʨʪʫ, ʪʦʙʪʦ ʚʠʟʥʘʯʘʶʪʴ ʦʙʩʷʛʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʘ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʬʽʢʘ ʟ ʤʽʩʪʘ ʜʦ ʘʝʨʦʧʦʨʪʫ ʪʘ ʥʘʚʧʘʢʠ, ʘ 

ʪʘʢʦʞ ʨʦʟʧʦʜʽʣʷʶʪʴ ʣʶʜʩʴʢʽ ʡ ʘʚʪʦʤʦʙʽʣʴʥʽ ʧʦʪʦʢʠ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʨʠʚʦʢʟʘʣʴʥʠʭ 

ʧʣʦʱ (ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʯʠʥʥʠʢʠ);  

 ï ʝʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ ʊʇɺ, ʚʠʟʥʘʯʘʶʪʴ ʧʦʧʝʨʝʜʥʶ ʦʮʽʥʢʫ 

ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ (ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ); 

 ʉʚʦʻʶ ʯʝʨʛʦʶ, ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʨʦʟʧʦʜʽʣʷʶʪʴ 

ʪʘ ʟʘʜʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʘ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʦʪʦʢʽʚ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ 

ʧʣʦʱʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʘʢʽ ʯʠʥʥʠʢʠ: 

ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ (ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦʪʦʢʽʚ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ 

ʧʣʦʱʽ ʚʧʣʠʚʘ ̒ʥʘ ʧʘʨʘʤʝʪʨʠ ʧʦʪʦʢʽʚ ʚʩʝʨʝʜʠʥʽ ʘʝʨʦʚʦʢʟʘʣʫ); 

ï ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʘʩʘʞʠʨʽʚ (ʨʘʮʽʦʥʘʣʴʥʝ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇɺ, ʟʚʘʞʘʶʯʠ ʥʘ ʢʦʤʬʦʨʪʥʫ ɦ ʽʣʴʥʽʩʪʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʚʧʣʠʚʘʻ 

ʥʘ ʟʨʫʯʥʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ); 

ï ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ (ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ  ̒ ʦʩʥʦʚʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʘ ʚʠʟʥʘʯʘʻ ʛʘʙʘʨʠʪʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ). 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ 

ʘʝʨʦʚʦʢʟʘʣʫ ʟ ʧʨʠʚʦʢʟʘʣʴʥʦʶ ʧʣʦʱʝʶ ʪʘ ʨʦʟʧʦʜʽʣʷʶʪʴ ʧʘʩʘʞʠʨʩʴʢʽ ʧʦʪʦʢʠ 

ʚʩʝʨʝʜʠʥʽ ʪʝʨʤʽʥʘʣʘ ʟ ʧʦʜʘʣʴʰʠʤ ʚʧʣʠʚʦʤ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʘ 

ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ. ʊʦʤʫ ʻ ʦʯʝʚʠʜʥʠʤ ʾʭ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ 

ʥʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʯʠʥʥʠʢʠ. 
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ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ ʪʘ ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ 

ʧʘʩʘʞʠʨʽʚ ʤʘʶʪʴ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʚʠʪʨʘʪ ʥʘ 

ʙʫʜʽʚʥʠʮʪʚʦ ʊʇɺ ʟʘʣʝʞʘʪʴ ʡʦʛʦ ʷʢʽʩʪʴ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ 

ʚʽʜ ʙʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ ï ʚʘʨʪʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʊʇɺ. ʊʦʙʪʦ ʱʦ ʚʠʱʘ 

ʷʢʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʙʫʜʽʚʥʠʮʪʚʘ, ʪʦ ʙʝʟʧʝʯʥʽʰʝ ʪʘ ʢʦʤʬʦʨʪʥʽʰʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. ɹʝʟʧʝʢʘ ʦʙô̒ ʢʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʦʞʝ ʪʘʢʦʞ ʚʠʷʚʣʷʪʠʩʷ ʫ 

ʪʨʠʚʘʣʦʤʫ ʪʝʨʤʽʥʽ ʩʣʫʞʙʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʣʷ 

ʫʥʠʢʥʝʥʥʷ ʟʘʚʯʘʩʥʠʭ ʨʫʡʥʫʚʘʥʴ. 

 ʉʚʦʻʶ ʯʝʨʛʦʶ, ʯʠʥʥʠʢʠ ʙʝʟʧʝʢʠ ʪʘ ʢʦʤʬʦʨʪʥʦʩʪʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʯʠʥʥʠʢʠ. ʈʘʮʽʦʥʘʣʴʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʪʘ ʣʶʜʩʴʢʠʭ ʧʦʪʦʢʽʚ ʥʘ ʇʇ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʬʦʨʪʥʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʙʫʜʫʻʤʦ ʤʦʜʝʣʴ ʨʽʚʥʽʚ ʽʻʨʘʨʭʽʾ 

ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʊʇɺ ʫ ʘʝʨʦʧʦʨʪʘʭ, ʟʛʽʜʥʦ ʟ 

ʤʝʪʦʜʠʢʦ ,ʁ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʁʚ ʧʨʘʮʽ [53]. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʪʨʠʤʘʥʠʡ (ʜʠʚ. ʨʠʩ. 

2.6) ʚʟʘʻʤʦʟʚôʷʟʦʢ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ, ʤʦʞʥʘ ʡʦʛʦ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ 

ʛʨʘʬʘ ʚʟʘʻʤʦʟʚôʷʟʢʫ (ʨʠʩ. 2.7). ʅʦʤʝʨʠ ʯʠʥʥʠʢʽʚ ʚʚʘʞʘʪʠʤʝʤʦ ʾʭʥʽʤ ʫʤʦʚʥʠʤ 

ʢʦʜʦʤ, ʘ ʪʘʢʦʞ, ʱʦ ʢʦʞʥʠʡ ʯʠʥʥʠʢ ï ʮʝ ʻ ʚʝʨʰʠʥʘ ʛʨʘʬʘ. ɼʣʷ ʮʴʦʛʦ ʧʦʟʥʘʯʠʤʦ 

ʚʝʨʰʠʥʠ ʛʨʘʬʘ:  

1 ï ʤʽʩʪʦʙʫʜʽʚʥʽ ʯʠʥʥʠʢʠ; 

2 ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ; 

3 ï ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʯʠʥʥʠʢʠ; 

4 ï ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ;  

5 ï ʯʠʥʥʠʢʠ ʙʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʘʩʘʞʠʨʽʚ. 
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ʈʠʩ. 2.7. ɻʨʘʬ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ 

 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʨʠʩ. 2.7 ʧʦʙʫʜʫʻʤʦ ʤʘʪʨʠʮʶ ʜʦʩʷʞʥʦʩʪʽ. ʇʦʟʥʘʯʠʤʦ 

ʜʦʩʷʞʥʽ ʯʠʥʥʠʢʠ ὙὭ, ʧʦʧʝʨʝʜʥʽ ʯʠʥʥʠʢʠ ὃὭ.  

ʊʦʜʽ      

ὖὭ ὙὭ᷊ὃὭȢ   

ɿʚʽʜʩʠ, ʚʝʨʰʠʥʠ, ʷʢʽ ʥʝ ʜʦʩʷʛʘʶʪʴʩʷ ʽʟ ʙʫʜʴ-ʷʢʦʾ ʚʝʨʰʠʥʠ ʤʥʦʞʠʥʠ i, 

ʚʠʟʥʘʯʘʶʪʴ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʧʨʽʦʨʠʪʝʪʽʚ ʯʠʥʥʠʢʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʮʠʭ ʚʝʨʰʠʥ. 

ɼʦʜʘʪʢʦʚʦʶ ʫʤʦʚʦʶ ʟʘ ʮʠʭ ʦʙʩʪʘʚʠʥ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʩʪʽ. 

ὃὭ ὖὭȢ

ɹʽʥʘʨʥʘ ʤʘʪʨʠʮʷ ὄ ὦ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢ: 

ὦ
ρȟ ̠̋̚ ̏Ὥ ̝̈́̌̆̇̉̓ ̨̃ ̅ὮȠ
    πȟ ̋̏̌ ̉Ὥ ̎  ̝̆̈́̌̆̇̉̓ ̨̃ ̅ὮȢ

 

ɿʚʽʜʩʠ,  

ὄ

ụ
Ụ
Ụ
Ụ
ợ
π
π
π
π
π

ρ
π
ρ
π
π

ρ
ρ
π
π
ρ

ρ
ρ
ρ
π
ρ

π
π
ρ
ρ
πỨ
ủ
ủ
ủ
Ủ

Ȣ  

ʉʬʦʨʤʫʻʤʦ ʤʘʪʨʠʮʶ Ὅ ὄ , ʷʢʘ ʥʘʙʫʜʝ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ 
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Ὅ ὄ

ụ
Ụ
Ụ
Ụ
ợ
ρ
π
π
π
π

ρ
ρ
ρ
ρ
ρ

ρ
ρ
ρ
ρ
ρ

ρ
ρ
ρ
ρ
ρ

ρ
ρ
ρ
ρ
ρỨ
ủ
ủ
ủ
Ủ

Ȣ  

ɺʠʢʦʥʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʜʽʡ ʜʘʻ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ ʨʽʚʥʽ 

ʽʻʨʘʨʭʽʾ ʜʣʷ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʧʦʨʪʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʝʡ (2.1) ʽ (2.2) 

ʟʜʽʡʩʥʠʤʦ ʰʣʷʭʦʤ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʪʝʨʘʮʽʡʥʠʭ ʪʘʙʣʠʮʴ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ 

ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ - ʪʘʙʣ. 2.5, ʚʠʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ ʜʨʫʛʦʛʦ ʨʽʚʥʷ - ʪʘʙʣ. 2.6. 

ʊʘʙʣʠʮʷ 2.5 

ʇʝʨʰʘ ʽʪʝʨʘʮʽʡʥʘ ʪʘʙʣʠʮʷ 

 

ʊʘʙʣʠʮʷ 2.6 

ɼʨʫʛʘ ʽʪʝʨʘʮʽʡʥʘ ʪʘʙʣʠʮʷ 

 

 

ʆʪʞʝ, ʫʥʘʩʣʽʜʦʢ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʥʘʜ ʝʣʝʤʝʥʪʘʤʠ ʧʦʯʘʪʢʦʚʦʛʦ ʛʨʘʬʘ (ʜʠʚ. 

ʨʠʩ. 2.7) ʦʪʨʠʤʘʥʦ ʫʧʦʨʷʜʢʦʚʘʥʫ ʤʥʦʞʠʥʫ ʥʦʤʝʨʽʚ ʯʠʥʥʠʢʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ, 

ʟʛʽʜʥʦ ʟ ʚʠʢʦʥʘʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʟʘʡʤʘʻ ʦʢʨʝʤʠʡ ʨʽʚʝʥʴ ʽʻʨʘʨʭʽʾ, ʜʝ ʧʝʨʰʠʡ 

ʨʽʚʝʥʴ ʽʻʨʘʨʭʽʾ ʦʪʨʠʤʫʻ ʯʠʥʥʠʢ ρ, ʥʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ςȟσȟτȟυ, ʊʦʜʽ ʩʠʥʪʝʟʫʻʤʦ 

ʌʘʢʪʦʨʠ (i) ὙὭ ὃὭ ὙὭ᷊ὃὭ 

ʄʽʩʪʦʙʫʜʽʚʥʽ 1,2,3,4,5 1 1 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ 
2,3,4,5 1,2,3,4,5 2 

ʊʨʘʥʩʧʦʨʪʥʦ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ 
2,3,4,5 1,2,3,4,5 3 

ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ 2,3,4,5 1,2,3,4,5 4 

ɹʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ 

ʧʘʩʘʞʠʨʽʚ 
2,3,4,5 1,2,3,4,5 5 

ʌʘʢʪʦʨʠ (i) ὙὭ ὃὭ ὙὭ᷊ὃὭ 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ  

2,3,4,5 2,3,4,5 2 

ʊʨʘʥʩʧʦʨʪʥʦ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ  

2,3,4,5 2,3,4,5 3 

ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ  2,3,4,5 2,3,4,5 4 

ɹʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ 

ʧʘʩʘʞʠʨʽʚ 

2,3,4,5 2,3,4,5 5 
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ʤʦʜʝʣʴ ʽʻʨʘʨʭʽʾ, ʱʦ ʽʤʽʪʫʻ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʧʣʠʚʫ ʚʠʙʨʘʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʊʇɺ (ʨʠʩ. 2.8).  

 

 

 

 

ʇʝʨʰʠʡ 

ʨʽʚʝʥʴ 

 

ɼʨʫʛʠʡ 

ʨʽʚʝʥʴ 

 

 

ʈʠʩ. 2.8. ʄʦʜʝʣʴ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ  

 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʊʇɺ, ʟʘ ʩʚʦʻʶ ʽʻʨʘʨʭʽʻʶ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʜʚʘ ʨʽʚʥ.̔  

ʎʷ ʽʻʨʘʨʭʽʷ ʚʽʜʦʙʨʘʞʘʻ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ̔  ʧʦʢʘʟʫʻ, ʷʢ 

ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ. 

ʅʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʽʻʨʘʨʭʽʾ ʯʠʥʥʠʢʽʚ, ʧʦʙʫʜʫʻʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ, ʩʢʦʨʠʩʪʘʚʰʠʩɹ ʪʝʦʨʽʻʶ ʩʠʩʪʝʤ ʪʘ 

ʩʬʦʨʤʫʣʶʚʘʚʰʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʨʽʟʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ. 

ʇʦʟʥʘʯʠʤʦ ʥʘʩʪʫʧʥʽ ʯʠʥʥʠʢʠ:  

¶ MB ï ʤʽʩʪʦʙʫʜʽʚʥʽ; 

¶ FT ï ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ; 

ʄʽʩʪʦʙʫʜʽʚʥʽ ʯʠʥʥʠʢʠ 

ʊʨʘʥʩʧʦʨʪʥʦ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ 

  

 ʌʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʊʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʡ  

ʚʫʟʦʣ ʘʝʨʦʧʦʨʪʫ 

ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ɹʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ 

ʧʘʩʘʞʠʨʽʚ 
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¶ TI ï ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ; 

¶ SE ï ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ; 

¶ Sʉ ï ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʘʩʘʞʠʨʽʚ. 

ʇʦʟʥʘʯʠʤʦ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʽʥʰʽ ʷʢ ύȟ,  ʜʝ x ï ʯʠʥʥʠʢ, ʷʢʠʡ 

ʚʧʣʠʚʘʻ, y ï ʯʠʥʥʠʢ, ʥʘ ʷʢʠʡ ʚʧʣʠʚʘʶʪʴ. ʊʦʜʽ ʟʘʧʠʰʝʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʷʢʘ 

ʦʧʠʩʫʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʮʠʤʠ ʯʠʥʥʠʢʘʤʠ: 

ὓὄ πȠ  

ὊὝ ύ ȟ Ͻ-" Ὧ ȟ ϽὝὍȠ  

ὝὍύ ȟ ϽὛὉ ύ ȟ ϽὊὝ ύ ȟ Ͻ-"Ƞ  

ὛὉ ύ ȟ Ͻ-" ύ ȟ ϽὊὝ ύ ȟ ϽὝὍύ ȟ ϽὛὅȠ  

Ὓὅ ύ ȟ ϽὛὉ ύ ȟ ϽὝὍȢ  

ʎʽ ʨʽʚʥʷʥʥʷ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʯʠʥʥʠʢʘʤʠ ʪʘ ʾʭ ʚʟʘʻʤʥʠʡ 

ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥ ̫ ʪʘ ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ 

ʘʝʨʦʧʦʨʪʘʭ. ʂʦʝʬʽʮʽʻʥʪʠ ύȟ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʘʙʦ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ.   

ʇʽʜʩʫʤʦʚʫʶʯʠ ʩʢʘʟʘʥʝ ʚʠʱʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ 

ʟʘ ʚʘʞʣʠʚʽʩʪʶ ʻ: ʤʽʩʪʦʙʫʜʽʚʥʽ, ʪʨʘʥʩʧʦʨʪʥʦ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ, ʷʢʽ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʪʘ ʨʦʟʧʦʜʽʣʷʶʪʴ ʣʶʜʩʴʢʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ 

ʚʽʜ ʤʽʩʪʘ ʜʦ ʘʝʨʦʧʦʨʪʫ, ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ ʪʘ ʚʩʝʨʝʜʠʥʽ ʘʝʨʦʚʦʢʟʘʣʫ. 

ɿʦʚʥʽʰʥʽ ʤʽʩʪʦʙʫʜʽʚʥʽ ʯʠʥʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʊʇɺ ʫ ʩʪʨʫʢʪʫʨʽ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʏʠʥʥʠʢʠ ʙʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʪʘ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ ʦʙʛʨʫʥʪʦʚʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʊʇɺ ʚ 

ʤʝʞʘʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʜʦʭʦʜʽʚ 

ʽ ʚʠʪʨʘʪ.  

ɿʘʛʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʛʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʝʪʘʧʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʘʨʭʽʪʝʢʪʫʨʠ 

ʘʝʨʦʧʦʨʪʽʚ (ʜʦʜʘʪʦʢ ʃ) [54]. ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʦʙôʻʢʪʘ 

ʧʝʨʝʜʙʘʯʘʻ: ʥʘʪʫʨʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʧʦʨʽʚʥʷʣʴʥʠʡ ʽ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟʠ (ʷʢ̔ 
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ʩʪʦʩʫʪʁʴʩʷ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ ʧʨʦʻʢʪʫʚʘʥʥʷ) ʪʘ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʯʠʥʥʠʢʽʚ 

ʚʧʣʠʚʫ. ɺ ʮʽʡ ʤʝʪʦʜʠʮʽ ʘʥʘʣʽʟ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʻ ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʊʇɺ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʾʭ ʚʘʞʣʠʚʽʩʪʴ. ɺʠʭʽʜʥʠʤ ʧʫʥʢʪʦʤ ʘʥʘʣʽʟʫ ʯʠʥʥʠʢʽʚ, 

ʤʽʩʮʝʚʦʩʪʽ ʘʝʨʦʧʦʨʪʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʊʇɺ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙô̒ ʤʥʦ-

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʽʰʝʥʥʷ ʊʇɺ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʣʝʥʥʷ: ʚʠʭʽʜʥʦʾ, ʨʦʙʦʯʦʾ ʡ 

ʦʩʪʘʪʦʯʥʦʾ ʤʦʜʝʣʝʡ.   

 

2.3. ʊʠʧʠ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ  

ʘʝʨʦʧʦʨʪʘʭ   

 

ʉʢʣʘʜʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʊʇɺ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʦʙô̒ ʢʪʽʚ (ʝʣʝʤʝʥʪʽʚ) 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ (ʟʘʣʽʟʥʠʯʥʽ ʚʦʢʟʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ, 

ʩʪʘʥʮʽʾ ʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʤʦʨʩʴʢʽ ʪʘ ʨʽʯʢʦʚʽ ʚʦʢʟʘʣʠ, ʘʝʨʦʧʦʨʪʠ, ʟʫʧʠʥʢʠ ʤʽʩʴʢʦʛʦ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʦʱʦ), ʧʦʪʫʞʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʘ ʧʽʰʦʭʽʜʥʠʭ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʨʦʟʛʘʣʫʞʝʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʡʦʛʦ 

ʦʙô̒ ʢʪʘʤʠ (ʝʣʝʤʝʥʪʘʤʠ) ʪʘ ʩʪʫʧʝʥʝʤ ʾʭ ʚʟʘʻʤʦʜʽʾ ʪʘ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʦʱʦ. 

ʆʪʞʝ, ʩʢʣʘʜʥʽʩʪʴ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʩʪʽ ʊʇɺ ʚʩʪʘʥʦʚʣʶʻ ʪʘ ʚʠʟʥʘʯʘʻ ʾʭ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʊʇɺ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʝʰʢʘʥʮʽʚ ʚʝʣʠʢʠʭ ʤʽʩʪ ʪʘ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ 

ʥʝ ʟʦʚʩʽʤ ʜʦʨʝʯʥʘ. ʏʝʨʝʟ ʮʝ ʩʪʘʻ ʘʢʪʫʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʥʘ ʽ ʦʜʥʦʟʥʘʯʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ ʧʣʘʥʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʫ 

ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ. 

 ʇʠʪʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚʠʚʯʘʣʠ ʙʘʛʘʪʦ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʫʯʝʥʠʭ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʚʘʨʽʘʥʪʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʡ ʊʇɺ. ʂʦʞʥʠʡ ʘʚʪʦʨ ʚʠʩʚʽʪʣʶʻ ʧʨʦʙʣʝʤʫ ʟ ʧʦʛʣʷʜʫ ʢʦʥʢʨʝʪʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʦʤʫ ʚʘʨʪʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 

ʢʨʠʪʝʨʽʾ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʡ ʊʇɺ ʪʘ ʚʠʷʚʠʪʠ ʪʽ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʟʘʚʜʘʥʥʷ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʽʚ, 

ʦʙô̒ ʜʥʘʚʰʠ ʾʭ ʫ ʻʜʠʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ. 
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ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤʘʪʠʟʘʮʽʡ ʊʇɺ ʻ ʪʨʘʥʩʧʦʨʪʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʥʘ 

ʦʩʥʦʚʽ ʦʢʨʝʤʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʦʟʥʘʢ:  

ï ʧʨʠʟʥʘʯʝʥʥʷ ʊʇɺ;  

ï ʨʽʚʝʥʴ ʚʝʣʠʯʠʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ;  

ï ʚʠʜʠ ʧʝʨʝʩʘʜʦʢ, ʱʦ ʨʝʘʣʟ̔ʦʚʫʶʪʴʩʷ ʚ ʊʇɺ;  

ï ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʫʚʘʥʠʭ ʤʽʞʪʨʘʥʩʧʦʨʪʥʠʭ ʟʚô̫ ʟʢʽʚ.  

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʊʇɺ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʪʠʧʠ: ʨʝʛʽʦʥʘʣʴʥʽ (ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʝʨʝʩʘʜʢʫ ʧʘʩʘʞʠʨʽʚ ʧʨʠʤʽʩʴʢʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʥʘʟʝʤʥʠʭ ʚʠʜʽʚ ʤʽʩʴʢʦʛʦ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʤʝʪʨʦʧʦʣʽʪʝʥʫ), ʤʽʩʴʢʽ ʊʇɺ (ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʝʨʝʩʘʜʢʫ ʧʘʩʘʞʠʨʽʚ ʩʠʩʪʝʤʠ ʅʇʊ ʪʘ ʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʘ ʪʘʢʦʞ ʧʦʧʫʪʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʪʘ ʚʽʜʚʽʜʫʚʘʯʽʚ ʊʇɺ ʦʙô̒ ʢʪʘʤʠ ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʪʦʨʛʦʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ) ʪʘ ʤʽʞʨʝʛʽʦʥʘʣʴʥʽ (ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʩʘʜʢʫ ʧʘʩʘʞʠʨʽʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʧʨʠʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʤʽʞ ʩʦʙʦʶ ʪʘ ʥʘ ʨʽʟʥʽ ʩʠʩʪʝʤʠ ʤʽʩʴʢʦʛʦ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ).  

ɺʝʣʠʯʠʥʘ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ï ʧʦʢʘʟʥʠʢ, 

ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʊʇɺ ʫ çʧʽʢʦʚʽè ʛʦʜʠʥʠ. 

ɿʘ ʚʝʣʠʯʠʥʦʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʚʠʦʢʨʝʤʣʶʶʪʴ ʯʦʪʠʨʠ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʛʨʫʧʠ: 

ʤʘʣʽ, ʩʝʨʝʜʥʽ, ʚʝʣʠʢʽ ʪʘ ʥʘʜʚʝʣʠʢʽ ʊʇɺ: 

ï 18 ʽ ʤʝʥʰʝ ʪʠʩ. ʧʘʩʘʞʠʨʽʚ ʫ ʨʘʥʢʦʚʫ ʛʦʜʠʥʫ ʧʽʢ ï ʤʘʣʽ ʊʇɺ; 

ï ʚʽʜ 18 ʜʦ 35 ʪʠʩ. ʧʘʩʘʞʠʨʽʚ ʫ ʨʘʥʢʦʚʫ ʛʦʜʠʥʫ ʧʽʢ ï ʩʝʨʝʜʥʽ ʊʇɺ;  

ï ʚʽʜ 35 ʜʦ 50 ʪʠʩ. ʧʘʩʘʞʠʨʽʚ ʫ ʨʘʥʢʦʚʫ ʛʦʜʠʥʫ ʧʽʢ ï ʚʝʣʠʢʽ ʊʇɺ;  

ï 50 ʪʠʩ. ʧʘʩʘʞʠʨʽʚ ʫ ʨʘʥʢʦʚʫ ʛʦʜʠʥʫ ʧʽʢ ʽ ʙʽʣʴʰʝ ï ʥʘʜʚʝʣʠʢʽ ʊʇɺ.  

ɺʠʜʠ ʧʝʨʝʩʘʜʦʢ, ʱʦ ʨʝʘʣʽʟʦʚʫʶʪʴʩʷ ʫ ʊʇɺ, ʜʽʣʷʪʴʩʷ ʥʘ 

ʚʥʫʪʨʽʰʥʴʦʤʝʨʝʞʥʽ ʪʘ ʢʦʤʧʣʝʢʩʥʽ. ʇ̔ ʜ ʯʘʩ ʢʣʘʩʠʬʽʢʘʮʽʾ ʊʇɺ ʥʝʦʙʭʽʜʥʦ ʟʚʘʞʘʪʠ 

ʥʘ ʚʠʜʠ ʚʟʘʻʤʦʜʽʶʯʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʯʝʨʝʟ ʧʦʩʪʽʡʥʽ ʪʘ ʟʤʽʥʥʽ ʩʢʣʘʜʦʚʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ. ʇʦʩʪʽʡʥʘ ʩʢʣʘʜʦʚʘ ï ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ (ʘʚʪʦʙʫʩʠ, 

ʪʨʘʤʚʘʾ, ʪʨʦʣʝʡʙʫʩʠ, ʤʝʪʨʦʧʦʣʽʪʝʥ, ʤʦʥʦʨʝʡʢʘ ʪʦʱʦ), ʘ ʟʤʽʥʥʘ ï ʟʘʣʽʟʥʠʯʥʠʡ 

ʪʨʘʥʩʧʦʨʪ, ʧʦʚʽʪʨʷʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʤʦʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʪʘʢʽ 

ʚʘʨʽʘʥʪʠ ʧʝʨʝʪʠʥʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʽʚ ʚʟʘʻʤʦʜʽʶʯʦʛʦ ʪʨʘʥʩʧʦʨʪʫ:  
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1. ɻʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ. 

2. ɻʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ. 

3. ɻʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʧʦʚʽʪʨʷʥʠʡ ʪʨʘʥʩʧʦʨʪ. 

4. ɻʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʤʦʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ.  

5. ɻʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʟʘʣʽʟʥʠʯʥʠʡ ï ʤʦʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ.  

6. ɻʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʤʦʨʩʴʢʠʡ ï ʧʦʚʽʪʨʷʥʠʡ ʪʨʘʥʩʧʦʨʪ. 

7. ɻʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʟʘʣʽʟʥʠʯʥʠʡ ï ʧʦʚʽʪʨʷʥʠʡ ʪʨʘʥʩʧʦʨʪ. 

8. ɻʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʟʘʣʽʟʥʠʯʥʠʡ ï ʧʦʚʽʪʨʷʥʠʡ ï ʤʦʨʩʴʢʠʡ. 

ʇʦʨʷʜ ʟ ʪʨʘʥʩʧʦʨʪʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʚʠʦʢʨʝʤʣʶʶʪʴ ʤʽʩʪʦʙʫʜʽʚʥʫ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʊʇɺ, ʱʦ ʨʦʟʛʣʷʜʘʻ ʊʇɺ ʷʢ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʝʣʝʤʝʥʪ ʧʣʘʥʫʚʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʪʘ ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʊʇɺ ʱʦʜʦ ʩʠʩʪʝʤʠ ʮʝʥʪʨʽʚ, 

ʟʘʪʚʝʨʜʞʝʥʦʾ ʫ ʩʢʣʘʜʽ ʛʝʥʧʣʘʥʫ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʪʘ. ʎ  ̫ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʫʣʘ 

ʦʪʨʠʤʘʥʘ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʟʘʢʦʨʜʦʥʥʠʭ ʛʨʦʤʘʜʩʴʢʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʮʝʥʪʨʽʚ (ʤ. 

ʂʝʤʙʨʠʜʞ (ʉʐɸ), ʧʣʦʱʘ ɹʦʥʘʚʘʥʪʶʨ ʤ. ʄʦʥʨʝʘʣʴ (ʂʘʥʘʜʘ), ʤ. ɹʽʣʴʙʘʦ 

(ɯʩʧʘʥʽʷ), ʆʢʩʬʦʨʜ ʤ. ʃʦʥʜʦʥ). ɻʦʣʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʤʽʩʪʦʙʫʜʽʚʥʠʭ ʮʝʥʪʨʽʚ ï 

ʨʦʟʚʠʪʦʢ ʧʦʣʽʮʝʥʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ ʤʽʩʪʘ. ʆʢʨʽʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʷʜʨʘ ʤʽʩʪʘ 

ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʮʝʥʪʨʽʚ: ʤʽʩʴʢʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʣʦʢʘʣʴʥʽ 

ʛʨʦʤʘʜʩʴʢʽ [55].  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʷʚʥʦʾ ʩʠʩʪʝʤʠ ʮʝʥʪʨʽʚ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʪʘʢʽ ʊʇɺ: 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʷʜʨʘ ʤʽʩʪʘ; ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʮʝʥʪʨʫ; ʣʦʢʘʣʴʥʦʛʦ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʮʝʥʪʨʫ; ʨʦʟʤʽʱʝʥʽ ʥʝ ʚ ʩʠʩʪʝʤʽ ʤʽʩʴʢʠʭ ʮʝʥʪʨʽʚ. 

 ʇʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʊʇɺ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʥʦʾ 

ʩʭʝʤʠ ʤʦʞʥʘ ʥʘ ʦʩʥʦʚʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʨʠʩ. 2.9). 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʦʙô̒ ʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ ʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʘʭ, ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʜʽʣʝʥʥʷʤ ʾʭʥʴʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʘʨʪʦ 

ʫʪʦʯʥʠʪʠ ʙʘʟʦʚʽ ʩʭʝʤʥʽ ʨʽʰʝʥʥʷ ʊʇɺ ʪʘ ʾʭʥʶ ʪʝʨʤʽʥʦʣʦʛʽʶ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʘ 

ʪʝʨʤʽʥʦʣʦʛʽʷ ʪʘ ʙʘʟʦʚʽ ʩʭʝʤʥʽ ʨʽʰʝʥʥʷ ʦʙô̒ ʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ 

ʄ.  
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ʈʠʩ. 2.9. ʂʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ (ɻʊ ï ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ) 

ʊʈɸʅʉʇʆʈʊʅʆ-

ʇɽʈɽʉɸɼʆʏʅɯ ɺʋɿʃʀ

ʊʈɸʅʉʇʆʈʊʅɸ

ʂʃɸʉʀʌɯʂɸʎɯʗ

ɿʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ

ʄʽʞʨʝʛʽʦʥʘʣʴʥʽ

ʈʝʛʽʦʥʘʣʴʥʽ

ʄʽʩʴʢʽ

ɿʘ ʨʽʚʥʝʤ 

ʚʝʣʠʯʠʥʠ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ

ʅʘʜʚʝʣʠʢʽ

ɺʝʣʠʢʽ

ʉʝʨʝʜʥʽ

ʄʘʣʽ

ɿʘ ʚʠʜʘʤʠ 

ʧʝʨʝʩʘʜʦʢ

ɺʥʫʪʨʽʰʥʴʦʤʝʨʝʞʝʚʽ

ʂʦʤʧʣʝʢʩʥʽ

ɿʘ ʨʽʚʥʝʤ 

ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʠʭ 

ʤʽʞʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʚ'ʷʟʢʽʚ ʫ ʊʇɺ

ɻʊ-ɻʊ

ɻʊ -ʤʦʨʩʴʢʠʡ 

ʪʨʘʥʩʧʦʨʪ

ɻʊ -ʧʦʚʽʪʨʷʥʠʡ 

ʪʨʘʥʩʧʦʨʪ

ɻʊ -ʟʘʣʽʟʥʠʯʥʠʡ 

ʪʨʘʥʩʧʦʨʪ

ɻʊ -ʟʘʣʽʟʥʠʯʥʠʡ-

ʧʦʚʽʪʨʷʥʠʡ ʪʨʘʥʩʧʦʨʪ

ɻʊ -ʟʘʣʽʟʥʠʯʥʠʡ-

ʤʦʨʩʴʢʠʡ

ʪʨʘʥʩʧʦʨʪ

ɻʊ -ʧʦʚʽʪʨʷʥʠʡ 

-ʤʦʨʩʴʢʠʡ

ʪʨʘʥʩʧʦʨʪ 

ɻʊ -ʟʘʣʽʟʥʠʯʥʠʡ-
ʧʦʚʽʪʨʷʥʠʡ -ʤʦʨʩʴʢʠʡ 

ʪʨʘʥʩʧʦʨʪ

ʄɯʉʊʆɹʋɼɯɺʅɸ

ʂʃɸʉʀʌɯʂɸʎɯʗ

ʇʦ ʨʦʟʤʽʱʝʥʥʶ 

ʚʽʜʥʦʩʥʦ ʩʠʩʪʝʤʠ 

ʮʝʥʪʨʽʚ ʤʽʩʪʘ

ʎʝʥʪʨʘʣʴʥʦʛʦ ʷʜʨʘ 

ʤʽʩʪʘ

ʄʽʩʴʢʦʛʦ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʮʝʥʪʨʘ

ʃʦʢʘʣʴʥʦʛʦ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʮʝʥʪʨʘ

ʈʦʟʤʽʱʝʥʽ ʥʝ ʚ ʩʠʩʪʝʤʽ 

ʤʽʩʴʢʠʭ ʮʝʥʪʨʽʚ
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ɺʠʟʥʘʯʠʚʰʠ ʙʘʟʦʚʫ ʪʝʨʤʽʥʦʣʦʛʽʶ ʊʇɺ, ʧʝʨʝʡʜʝʤʦ ʜʦ ʨʦʟʛʣʷʜʫ ʾʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ. ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ ʚ ʘʝʨʦʧʦʨʪʘʭ (ʨʦʟʜʽʣ 1.2) ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʭʘʨʘʢʪʝʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʊʇɺ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʫ (ʪʘʙʣ. 2.7), ʷʢʽ 

ʜʦʧʦʤʦʞʫʪʴ ʩʬʦʨʤʫʚʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʊʇɺ ʥʘ ʙʘʟʽ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʊʘʙʣʠʮʷ 2.7 

ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ 

ʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ 

ʊʇɺ 
ʍʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʣʘʥʫʚʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʊʇɺ 

ɸʝʨʦʧʦʨʪ çʐʘʨʣʴ ʜʝ 

ɻʦʣʣʴè (ʌʨʘʥʮʽʷ) 

ɻʦʨʠʟʦʥʪʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʥ ʊʇɺ, ʩʫʤʽʱʝʥʠʡ ʚʦʢʟʘʣ-

ʘʝʨʦʧʦʨʪ, ʜʚʽ ʟʘʣʽʟʥʠʯʥʽ ʩʪʘʥʮʽʾ ñAeroport Charles-de Gaulle 1ò ʽ 

ñAeroport Charles-de Gaulle 2- TGVò. ʊʇɺ ʨʦʟʪʘʰʦʚʘʥʠʡ ʤʽʞ 

ʙʫʜʽʚʣʷʤʠ ʪʝʨʤʽʥʘʣʘ 2 

ɸʝʨʦʧʦʨʪ çʎʶʨʠʭè 

(ʐʚʝʡʮʘʨʽʷ) 

ɺʝʨʪʠʢʘʣʴʥʝ ʨʦʟʜʽʣʝʥʥʷ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. ʊʨʘʥʩʧʦʨʪʥʘ 

ʨʦʟʚô̫ ʟʢʘ ï ʥʘʮʽʦʥʘʣʴʥʘ ʟʘʣʽʟʥʠʯʥʘ ʩʪʘʥʮʽʷ ʧʽʜ ʙʫʜʽʚʣʝʶ ʪʝʨʤʽʥʘʣʘ. 

ɸʚʪʦʙʫʩʥʘ ʟʫʧʠʥʢʘ ʥʘ ʥʘʟʝʤʥʦʤʫ ʨʽʚʥʽ. ɹʘʛʘʪʦʨʽʚʥʝʚʽ ʧʘʨʢʽʥʛʠ ʙʽʣʷ 

ʙʫʜʽʚʣʽ ʪʝʨʤʽʥʘʣʘ. 

ɸʝʨʦʧʦʨʪ çʏʠʢʘʛʦ 

ʆôʍʘʨʘè (ʉʐɸ) 

ɺʝʨʪʠʢʘʣʴʥʝ ʨʦʟʜʽʣʝʥʥʷ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. ʇʝʨʝʩʘʜʢʦʚʠʡ ʚʫʟʦʣ 

- ʢʽʥʮʝʚʘ ʟʫʧʠʥʢʘ ʤʝʪʨʦ ʧʽʜ ʪʨʴʦʤʘ ʟ ʯʦʪʠʨʴʦʭ ʙʫʜʽʚʝʣʴ ʘʝʨʦʚʦʢʟʘʣʫ 

ɸʝʨʦʧʦʨʪ çɯʥʯʭʦʥè 

(ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ) 

ʈʦʟʚôʷʟʢʘ ʤʘʻ ʚʝʨʪʠʢʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ï ʢʽʣʴʢʘ ʤʽʩʴʢʠʭ ʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʚʦʢʟʘʣʽʚ ʧʦʚô̫ ʟʘʥʽ ʟ ʦʜʥʠʤ ʪʝʨʤʽʥʘʣʦʤ. 

ɺʽʷʣʦʧʦʜʽʙʥʠʡ ʮʝʥʪʨ ʤʽʩʪʠʪʴ ʧô̫ ʪʴ ʟʘʣʽʟʥʠʯʥʠʭ ʩʠʩʪʝʤ: 

ʚʠʩʦʢʦʨʽʚʥʝʚʝ ʣʝʛʢʦʨʝʣʴʩʦʚʝ ʩʧʦʣʫʯʝʥʥʷ, ʤʽʩʮʝʚʘ ʟʘʣʽʟʥʠʮʷ 

(ʧʣʘʪʬʦʨʤʘ 150 ʤ), ʥʘʮʽʦʥʘʣʴʥʘ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʘ ʟʘʣʽʟʥʠʮʷ 

(ʧʣʘʪʬʦʨʤʘ 400 ʤ), ʤʘʡʙʫʪʥʽʡ ʤʽʞʪʝʨʤʽʥʘʣʴʥʠʡ ʰʚʠʜʢʽʩʥʠʡ 

ʪʨʘʥʟʠʪ ʽ ʥʘ ʥʘʡʥʠʞʯʦʤʫ ʨʽʚʥʽ ï ʙʘʛʘʞʥʘ ʩʠʩʪʝʤʘ 

ʄʽʞʥʘʨʦʜʥʠʡ 

ʘʝʨʦʧʦʨʪ çʃʘʥʴʯʞʦʫ 

ʏʞʫʥʯʫʘʥʴè (ʂʠʪʘʡ) 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʚʫʟʦʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʧʦʚʝʨʭʦʚʦʾ ʙʫʜʽʚʣʽ ʪʘ ʜʚʦʭ 

ʛʨʦʤʘʜʩʴʢʠʭ ʧʘʨʢʽʥʛʽʚ. ʇʽʜʟʝʤʥʠʡ ʧʦʚʝʨʭ ʤʽʩʪʠʪʴ ʧʣʘʪʬʦʨʤʫ ʜʣʷ 

ʩʪʦʷʥʦʢ ʪʘʢʩʽ, ʜʚʽ ʥʘʟʝʤʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʤʽʞʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, 

ʪʨʘʥʩʬʝʨʽʚ ʜʦ ʘʝʨʦʧʦʨʪʫ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʘ ʪʘʢʦʞ ʯʦʪʠʨʠ 

ʩʤʫʛʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʦʜʥʘ ʟ ʷʢʠʭ ʟʘʨʝʟʝʨʚʦʚʘʥʘ ʜʣʷ VIP, 

ʘ ʨʝʰʪʘ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ɸʝʨʦʧʦʨʪ 

çʌʨʘʥʢʬʫʨʪ-ʥʘ-

ʄʘʡʥʽè (ʅʽʤʝʯʯʠʥʘ) 

ɿʘʣʽʟʥʠʯʥʠʡ ʚʦʢʟʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ, 

ʥʘʮʽʦʥʘʣʴʥʘ ʟʘʣʽʟʥʠʯʥʘ ʩʪʘʥʮʽʷ (ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʘ ʣʽʥʽʷ ICE ʂʝʣʴʥ 

ï ʈʝʡʥ ï ʄʘʡʥ), ʮʝʥʪʨ AIRail, ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʦʬʽʩʥʦ-

ʛʦʪʝʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘʜ ʥʘʮʽʦʥʘʣʴʥʦʶ ʟʘʣʽʟʥʠʯʥʦʶ 

ʩʪʘʥʮʽʻʶ 
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ʆʪʞʝ, ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʊʇɺ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ (ʪʘʙʣ. 2.6) ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʥʘʡʟʥʘʯʫʱʽ ʢʨʠʪʝʨʽʾ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʊʇɺ ʥʘ ʦʩʥʦʚʽ ʘʝʨʦʧʦʨʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ: 

ï ʊʇɺ ʟʘ ʢʽʣʴʢʩ̔ʪʶ ʧʽʜô̒ ʜʥʘʥʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ (ʟʘ ʫʯʘʩʪʶ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ);  

ï ʊʇɺ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ (ʌʇʆ); 

ï ʊʇɺ ʟʘ ʬʦʨʤʦʶ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ.  

 ʉʧʦʯʘʪʢʫ ʩʠʩʪʝʤʘʪʠʟʫʻʤʦ ʢʣʘʩʠʬʽʢʘʪʦʨ ʊʇɺ ʟʘ ʢʨʠʪʝʨʽʻʤ ʢʽʣʴʢʦʩʪʽ 

ʧʽʜô̒ ʜʥʘʥʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ, ʧʦʜʘʥʠʡ ʥʘ ʨʠʩ. 2.10 (ʜʦʜʘʪʦʢ ʅ).  

ʈʠʩ. 2.10. ʂʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ ʟʘ ʢʨʠʪʝʨʽʻʤ ʢʽʣʴʢʦʩʪʽ ʧʽʜô̒ ʜʥʘʥʠʭ ʟʘʣʽʟʥʠʯʥʠʭ 

ʣʽʥʽʡ 

 

ʌʦʨʤʫʚʘʥʥʷ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽ ʾʘʝʨʦʧʦʨʪʽʚ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʧʦʥʘʜ 2 ʤʣʥ 

ʧʘʩ. ʥʘ ʨʽʢ ʧʝʨʝʚʘʞʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ: 

ʟʘʣʽʟʥʠʯʥʠʭ ʚʦʢʟʘʣʽʚ, ʛʦʣʦʚʥʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʩʪʘʥʮʽʡ, ʟʦʥʥʠʭ ʩʪʘʥʮʽʡ ʪʘ 

ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʽʚ.  

ʊʇɺ ɿɸ 
ʂɯʃʔʂɯʉʊʖ 
ʇɯɼ'ɭɼʅɸʅʀʍ 
ɿɸʃɯɿʅʀʏʅʀʍ 

ʃɯʅɯʁ

ʊʇɺ, ʜʦ ʩʢʣʘʜʫ 
ʷʢʠʭ ʚʭʦʜʠʪʴ ʦʜʥʘ 
ʟʘʣʽʟʥʠʯʥʘ ʣʽʥʽʷ

ʊʇɺ ʽʟ ʟʫʧʠʥʥʠʤ 
ʧʫʥʢʪʦʤ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, 
ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ 

ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ

ʊʇɺ, ʜʦ ʩʢʣʘʜʫ 
ʷʢʠʭ ʚʭʦʜʠʪʴ 
ʜʝʢʽʣʴʢʘ 

ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ

ʊʇɺ ʽʟ ʟʘʣʽʟʥʠʯʥʠʤ 
ʚʦʢʟʘʣʦʤ, 

ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ 
ʪʝʨʠʪʦʨʽʶ 
ʘʝʨʦʧʦʨʪʽʚ

ʊʇɺ ʽʟ ʟʫʧʠʥʥʠʤʠ 
ʧʫʥʢʪʘʤʠ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, 
ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʫ 

ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ

ʊʇɺ ʽʟ ʟʫʧʠʥʥʠʤ 
ʧʫʥʢʪʦʤ ʩʪʘʥʮʽʾ 
ʤʝʪʨʦ, ʽʥʪʝʛʨʦʚʘʥʠʤ 
ʫ ʪʝʨʠʪʦʨʽʶ 
ʘʝʨʦʧʦʨʪʽʚ
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ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ, ʦʮʽʥʶʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʘ ʝʪʘʧʥʦʩʪʽ ʾʭ 

ʨʦʟʚʠʪʢʫ ʟ ʥʘʡʤʝʥʰʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʩʧʦʨʫʜʞʝʥʥʷ, ʦʜʥʠʤ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʠʪʘʥʴ ʻ ʚʠʜʽʣʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʛʨʫʧ ʊʇɺ, ʩʭʦʞʠʭ ʟʘ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʬʦʨʤʦʚʘʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʫʤʦʚʘʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʟʘʚʜʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʊʇɺ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʽʩʴʢʠʭ ʊʇɺ, ʻ ʪʝ, ʱʦ ʥʘʧʨʷʤʦʢ ʟʘʣʽʟʥʠʯʥʠʭ ʜʽʣʷʥʦʢ, ʨʦʟʤʽʱʝʥʥʷ 

ʥʘ ʥʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʩʪʘʥʮʽʡ ʽ ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʽʚ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥ ̫ʊʇɺ, ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘʜʘʥʠʤ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ 

ʘʝʨʦʧʦʨʪʠ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦʟʘ ʤʽʩʪʦʤ ʽ ʪʦʤʫ ʥʘʧʨʷʤʦʢ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ ʜʦ 

ʘʝʨʦʧʦʨʪʫ ʟʘʜʘʻʪʴʩʷ ʚʞʝ ʩʬʦʨʤʦʚʘʥʦʶ ʘʝʨʦʧʦʨʪʦʚʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʩʠʩʪʝʤʦʶ. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ  ʪʨʘʥʩʧʦʨʪʫ ʚ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ 

ʚʠʱʝ, ʥʘʡʯʘʩʪʽʰʝ ʧʦʜʘʥʘ ʟʘʣʽʟʥʠʯʥʠʤʠ ʚʫʟʣʘʤʠ, ʘ ʩʘʤʝ ʟʘʣʽʟʥʠʯʥʠʤʠ ʚʦʢʟʘʣʘʤʠ, 

ʛʦʣʦʚʥʠʤʠ ʧʘʩʘʞʠʨʩʴʢʠʤʠ ʩʪʘʥʮʽʷʤʠ, ʟʫʧʠʥʢʦʚʠʤʠ ʧʫʥʢʪʘʤʠ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʶ 

ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥ̔ʡ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʊʇɺ. ʊʦʤʫ ʢʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ, ʩʬʦʨʤʦʚʘʥʘ ʟʘ 

ʫʯʘʩʪʶ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʤʘʻ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʜʚʽ ʛʨʫʧʠ ʊʇɺ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ (ʦʜʥʘ ʯʠ ʜʚʽ ʽ ʙʽʣʴʰʝ), ʘ ʪʘʢʦʞ ʧʽʜʛʨʫʧʠ ʊʇɺ ʫʩʝʨʝʜʠʥʽ ʛʨʫʧ 

ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʨʦʟʜʽʣʴʥʦʛʦ ʧʫʥʢʪʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʡʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ. ʆʪʞʝ, 

ʫ ʧʝʨʰʽʡ ʛʨʫʧʽ ʤʦʞʣʠʚʘ ʧʽʜʛʨʫʧʘ ʊʇɺ, ʩʬʦʨʤʦʚʘʥʘ ʟʘ ʫʯʘʩʪʶ ʟʫʧʠʥʥʦʛʦ ʧʫʥʢʪʫ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ̔ ʥʪʝʛʨʦʚʘʥʦʛʦ ʚ ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ 

ʚʭʦʜʠʪʴ ʦʜʥʘ ʩʪʘʥʮʽʷ ʘʙʦ ʦʜʠʥ ʧʫʥʢʪ ʟʫʧʠʥʢʠ ʦʜʥʽʻʾ ʟʘʣʽʟʥʠʯʥʦʾ ʣʽʥʽʾ. ɼʨʫʛʘ 

ʛʨʫʧʘ ʤʘʻ ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʜʚʘ ʽ ʙʽʣʴʰʝ ɿʇ ʘʙʦ ʜʚʽ ʽ ʙʽʣʴʰʝ ʩʪʘʥʮʽʡ 

ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʽʜʛʨʫʧʘʤʠ (ʨʠʩ. 2.10, ʜʦʜʘʪʦʢ 

ʅ). [56]. 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʫ ʜʦʜʘʪʢʫ ʅ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʊʇɺ ʩʬʦʨʤʦʚʘʥʽ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʢʽʣʴʢʦʩʪʽ ʧʽʜô̒ ʜʥʘʥʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ ʟʘʣʝʞʥʦ ʚʽʜ ʚʟʘʻʤʦʜʽʶʯʠʭ ʫ 

ʥʴʦʤʫ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʪʠʧʫ ʧʣʘʥʫʚʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʪʘ ʨʽʚʥʷ ʚʝʣʠʯʠʥʠ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ. ɺ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘʚʝʜʝʥʽ ʧʨʠʥʮʠʧʦʚʽ ʩʭʝʤʠ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʢʣʘʜʠ ʊʇɺ ʤʽʞʥʘʨʦʜʥʠʭ ʘʝʨʦʧʦʨʪʽʚ [57].  
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ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ (ʨʠʩ. 2.10) ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʚʠʜʠ 

ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʙʫʪʪʷ ʦʩʥʦʚʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʪʘ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʟʽ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʚʝʣʠʯʠʥʦʶ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʱʦ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʊʇɺ. ʆʩʥʦʚʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʟʘʣʽʟʥʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʪʘ ʤʝʪʨʦʧʦʣʽʪʝʥʦʤ, ʘ ʜʨʫʛʦʨʷʜʥʠʡ ï ʥʘʟʝʤʥʠʤ 

ʧʘʩʘʞʠʨʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ. 

ɺʽʜʪʘʢ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʘʝʨʦʧʦʨʪʠ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʢʽʣʴʢʦʩʪʽ ʧʽʜô̒ ʜʥʘʥʠʭ 

ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ (ʨʠʩ. 2.10, ʜʦʜʘʪʦʢ ʅ). 

ʄʽʞʥʘʨʦʜʥʠʡ ɸʝʨʦʧʦʨʪ çɹʦʨʠʩʧʽʣʴè ʤʘʻ ʟʘʣʽʟʥʠʯʥʫ ʩʪʘʥʮʽʶ ʙʽʣʷ 

ʪʝʨʤʽʥʘʣʘ çDè ʪʘ ʟʫʧʠʥʢʫ ʥʘʟʝʤʥʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ, ʱʦ ʬʦʨʤʫʻ ʊʇɺ ̔ʟ ʟʫʧʠʥʥʠʤ ʧʫʥʢʪʦʤ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʫ. 

ʄʽʞʥʘʨʦʜʥʠʡ ʘʝʨʦʧʦʨʪ çʇʦʨʪʣʝʥʜè (ʉʐɸ) ʤʽʩʪʠʪʴ ʪʨʘʥʩʧʦʨʪʥʫ 

ʨʦʟʚô̫ ʟʢʫ, ʱʦ ʻ ʢʽʥʮʝʚʦʶ ʟʫʧʠʥʢʦʶ ʤʽʩʴʢʦʛʦ ʣʝʛʢʦʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʙʽʣʷ 

ʙʫʜʽʚʣʽ ʘʝʨʦʚʦʢʟʘʣʫ. ʂʽʥʮʝʚʘ ʟʫʧʠʥʢʘ ʣʝʛʢʦʨʝʡʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ Tri-met MAX 

Red Line, ʻ ʦʜʥʽʻ ʁ ʟ ʢʽʣʴʢʦʭ ʤʽʩʴʢʠʭ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ, ʨʦʟʤʽʱʝʥʠʭ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʙʫʜʽʚʣʽ ʘʝʨʦʚʦʢʟʘʣʫ. ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʊʇɺ 

ʩʬʦʨʤʦʚʘʥʠʡ ʟʘʚʜʷʢʠ ʟʫʧʠʥʥʦʤʫ ʧʫʥʢʪʫ ʩʪʘʥʮʽʾ ʤʝʪʨʦ, ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʚ 

ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʫ. 

 ʄʽʞʥʘʨʦʜʥʠʡ ʘʝʨʦʧʦʨʪ çʄʘʥʯʝʩʪʝʨè (ɸʥʛʣʽʷ) ʤʘ̒ ʚʝʨʪʠʢʘʣʴʥʠʡ ʪʠʧ 

ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʟʚôʷʟʢʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʽʩʴʢʦʛʦ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʚʦʢʟʘʣʫ ʪʘ ʘʚʪʦʚʦʢʟʘʣʫ, ʩʧʦʣʫʯʝʥʦ ʾʟ ʪʨʴʦʤʘ ʙʫʜʽʚʣʷʤʠ ʘʝʨʦʚʦʢʟʘʣʫ 

ʜʦʚʛʠʤʠ ʢʦʨʠʜʦʨʘʤʠ ʽ ʧʝʨʝʭʦʜʘʤʠ (çʉʢʘʡʣʽʥʢè). ʊʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʡ 

ʚʫʟʦʣ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʤʽʩʴʢʫ ʟʘʣʽʟʥʠʯʥʫ ʩʪʘʥʮʽʶ, ʟʘʙʝʟʧʝʯʫʻ 15-ʭʚʠʣʠʥʥʫ ʧʦʜʦʨʦʞ 

ʜʦ ʮʝʥʪʨʫ ʄʘʥʯʝʩʪʝʨʘ. ɿʘʣʘ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʦʙʩʣʫʛʦʚʫʻ 

ʘʚʪʦʙʫʩʥʠʡ ʚʦʢʟʘʣ, ʘ ʟʘʣʘ ʧʽʜʟʝʤʥʦʛʦ ʨʽʚʥʷ ï ʟʘʣʽʟʥʠʯʥʫ ʩʪʘʥʮʽʶ. ʇʝʨʝʭʦʜʘʤʠ ʪʘ 

ʢʦʨʠʜʦʨʘʤʠ ʤʽʞ ʊʇɺ ʽ ʪʝʨʤʽʥʘʣʘʤʠ  ̒ʚʝʩʪʠʙʶʣʽ ʨʽʟʥʠʭ ʨʽʚʥʽʚ çʉʢʘʡʣʽʥʢè.  
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ɸʝʨʦʧʦʨʪ çɺʘʰʠʥʛʪʦʥè ʽʤʝʥʽ ʈʦʥʘʣʴʜʘ ʈʝʡʛʘʥʘ (ʉʐɸ) ʤʘʻ ʪʨʘʥʩʧʦʨʪʥʫ 

ʨʦʟʚôʷʟʢʫ ʊʇɺ, ʩʬʦʨʤʦʚʘʥʦʛʦ ʟʘ ʫʯʘʩʪʶ ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʽʚ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʽʥʪʝʛʨʦʚʘʥʠʭ ʫ ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʪʴ ʤʝʪʨʦ, 

ʱʦ ʟô̒ ʜʥʫʻ ʜʚʽ ʽʟ ʪʨʴʦʭ ʙʫʜʽʚʝʣʴ ʘʝʨʦʚʦʢʟʘʣʫ. 

ʄʽʞʥʘʨʦʜʥʠʡ ʘʝʨʦʧʦʨʪ çʉʘʥ-ʌʨʘʥʮʠʩʢʦè (ʉʐɸ) ʤʽʩʪʠʪʴ ʢʽʥʮʝʚʫ 

ʦʙʤʽʥʥʫ ʩʪʘʥʮʽʶ ʤʝʪʨʦ, ̫ ʢʘ ʟô̒ ʜʥʘʥʘ ʟ ʧô̫ ʪʴʤʘ ʦʢʨʝʤʠʤʠ ʙʫʜʽʚʣʷʤʠ ʘʝʨʦʚʦʢʟʘʣʽʚ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʤʚʘʡʥʦʛʦ ʪʘ ʘʚʪʦʙʫʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ.  

ɿʘʢʦʨʜʦʥʥʘ ʧʨʘʢʪʠʢʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇɺ ʥʘʚʦʜʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʽʰʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ (ʜʦʜʘʪʦʢ ʇ). ʅʠʥ̔hʥʽ ʩʭʝʤʠ ʧʣʘʥʫʚʘʥʥʷ ʤʦʞʥʘ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʌʇʆ (ʨʠʩ. 2.11): 

ï ʊʇɺ ̔ʟ ʟʘʣʽʟʥʠʯʥʠʤ ʚʦʢʟʘʣʦʤ, ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ 

(ʊʇɺ ʪʝʨʤʽʥʘʣʘ 4 ʘʝʨʦʧʦʨʪʫ ʄʘʜʨʠʜʘ, ʊʇɺ  ʪʝʨʤʽʥʘʣʽʚ 1, 2 ʘʝʨʦʧʦʨʪʫ ɹʝʨʣʽʥʘ, 

ʊʇɺ ʪʝʨʤʽʥʘʣʘ 1 ʘʝʨʦʧʦʨʪʫ ʌʨʘʥʢʬʫʨʪʘ ʥʘ ʄʘʡʥʽ, ʊʇɺ ʘʝʨʦʧʦʨʪʫ ʃʘʥʴʯʞʦʫ 

ʏʞʫʥʯʫʘʥʴ, ʊʇɺ ʪʝʨʤʽʥʘʣʽʚ 1, 2, 3 ʘʝʨʦʧʦʨʪʫ ʍʘʥʝʜʘ (ʗʧʦʥʽʷ));  

ï ʊʇɺ ʽʟ ʘʚʪʦʙʫʩʥʠʤ ʚʦʢʟʘʣʦʤ, ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ; 

 ï ʊʇɺ ʙʝʟ ʧʽʜôʻʜʥʘʥʥʷ ʟʘʣʽʟʥʠʮʽ (ʘʝʨʦʧʦʨʪ ç̔ ʤʝʥʽ ʢʦʨʦʣʷ ʐʘʢʠè (ʇɸʈ), 

ʘʝʨʦʧʦʨʪ çʂʝʡʧʪʘʫʥè (ʇɸʈ), ʘʝʨʦʧʦʨʪ çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʠè (ʉʣʦʚʘʯʯʠʥʘ), 

ʘʝʨʦʧʦʨʪ çɺʽʣʴʥʶʩè (ʃʠʪʚʘ)); 

 ï ʊʇɺ ̔ʟ ʟʘʣʽʟʥʠʯʥʠʤ ʪʘ ʘʚʪʦʙʫʩʥʠʤ ʚʦʢʟʘʣʘʤʠ, ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʫ 

ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ (ʊʇɺ ʘʝʨʦʧʦʨʪʫ çʄʘʥʯʝʩʪʝʨè (ɸʥʛʣʽʷ), ʊʇɺ ʘʝʨʦʧʦʨʪʫ 

çʎʶʨʠʭè (ʐʚʝʡʮʘʨʽʷ)). 

ʈʠʩ. 2.11. ʂʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ ʟʘ ʢʨʠʪʝʨʽʻʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ 

ʊʇɺ ɿɸ 
ʌʋʅʂʎɯʆʅɸʃʔʅʆ-
ʇʃɸʅʋɺɸʃʔʅʆʖ 
ʆʈɻɸʅɯɿɸʎɯɭʖ

ʊʇɺ ʽʟ ʟʘʣʽʟʥʠʯʥʠʤ 
ʚʦʢʟʘʣʦʤ, 

ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ 
ʪʝʨʠʪʦʨʽʶ 
ʘʝʨʦʧʦʨʪʽʚ 

ʊʇɺ ʽʟ ʘʚʪʦʙʫʩʥʠʤ 
ʚʦʢʟʘʣʦʤ, 

ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ 
ʪʝʨʠʪʦʨʽʶ 
ʘʝʨʦʧʦʨʪʽʚ

ʊʇɺ ʙʝʟ 
ʧʽʜ'ʻʜʥʘʥʥʷ 
ʟʘʣʽʟʥʠʮʽ 

ʊʇɺ ʽʟ ʟʘʣʽʟʥʠʯʥʠʤ 
ʪʘ ʘʚʪʦʙʫʩʥʠʤ 
ʚʦʢʟʘʣʘʤʠ, 

ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʫ 
ʪʝʨʠʪʦʨʽʶ 
ʘʝʨʦʧʦʨʪʽʚ 
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ɼʦʩʣʽʜʞʝʥʥʷ ʊʇɺ ʜʘʣʦ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʪʨʝʪʽʡ ʢʨʠʪʝʨʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʘ ʩʘʤʝ 

ʬʦʨʤʫ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ. ʊʦʤʫ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʽʪʯʠʟʥʷʥʠʡ ʽ ʟʘʢʦʨʜʦʥʥʠʡ 

ʜʦʩʚʽʜʠ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ, ʚʩʪʘʥʦʚʠʤʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘ ʬʦʨʤʘʤʠ 

ʧʨʠʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱ (ʪʘʙʣ. 2.8): 

ï ʣ̔ ʥʽʡʥʽ ʧʣʦʱʽ (ʘʝʨʦʧʦʨʪ çɹʦʨʠʩʧʽʣʴè (ʪʝʨʤʽʥʘʣ çDè)); 

ï ʧʨʷʤʦʢʫʪʥʽ (ʘʝʨʦʧʦʨʪʠ: çɹʦʨʠʩʧʽʣʴè (ʪʝʨʤʽʥʘʣʠ çFè, çBè), çʍʘʨʢʽʚè); 

ï ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʽ (ʘʝʨʦʧʦʨʪ çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ)); 

ï ʢʚʘʜʨʘʪʥʽ (ʘʝʨʦʧʦʨʪʠ: çʽʤʝʥʽ ʢʦʨʦʣʷ ʐʘʢʠè (ʇɸʈ), çʂʠʾʚ-ɾʫʣʷʥʠè); 

ï ʪʨʠʢʫʪʥʽ (ʘʝʨʦʧʦʨʪ çʃʴʚʽʚ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦè). 

 ɯʟ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʬʦʨʤ ʜʽʣʷʥʦʢ ʧʨʠʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱ 

ʥʘʡʬʫʥʢʮʽʦʥʘʣʴʥʽʰʦʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʨʷʤʦʢʫʪʥʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻ 

ʧʨʦʪʷʞʥʽʩʪʴ ʬʨʦʥʪʫ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʘʝʨʦʚʦʢʟʘʣʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʰʦʭʽʜʥʽ ʚʽʜʩʪʘʥʽ ʚ ʤʝʞʘʭ 180 ʤ.  

ʊʘʙʣʠʮʷ 2.8 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʟʘ ʬʦʨʤʦʶ 

 ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ 

 ̄

ʟ/ʧ 
ʊʠʧ ʊʇɺ ʉʭʝʤʘ ʧʣʦʱʽ 

1 

ʃʽʥʽʡʥʠʡ 

(ʘʝʨʦʧʦʨʪ 

çɹʦʨʠʩʧʽʣʴè 

(ʪʝʨʤʽʥʘʣ D)) 

 

2 

ʇʨʷʤʦʢʫʪʥʠʡ 

(ʘʝʨʦʧʦʨʪ 

çʍʘʨʢʽʚè) 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 2.8  

 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʩʽ ʚʠʟʥʘʯʝʥʽ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʧʦʨʪʽʚ, ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʘʝʨʦʧʦʨʪʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʊʇɺ ʫ 

ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ, ʧʦʜʘʥʦʾ ʥʘ ʨʠʩ. 2.12. 

 ̄

ʟ/ʧ 
ʊʠʧ ʊʇɺ ʉʭʝʤʘ ʧʣʦʱʽ 

3 

ʊʨʘʧʝʮʽʻʧʦʜʽʙʥʠʡ 

(ʘʝʨʦʧʦʨʪ 

çɿʘʛʨʝʙè 

(ʍʦʨʚʘʪʽʷ)) 

 

4 

ʂʚʘʜʨʘʪʥʠʡ 

(ʘʝʨʦʧʦʨʪ çʽʤʝʥʽ 

ʢʦʨʦʣʷ ʐʘʢʠè 

(ʇɸʈ)) 

 

 

5 

ʊʨʠʢʫʪʥʠʡ 

(ʘʝʨʦʧʦʨʪ çʃʴʚʽʚ 

ʽʤʝʥʽ ɼʘʥʠʣʘ 

ɻʘʣʠʮʴʢʦʛʦè) 
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ʈʠʩ. 2.12. ɸʝʨʦʧʦʨʪʦʚʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ 

 

ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʠʧʦʣʦʛʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ ʜʘʣʦ ʟʤʦʛʫ ʚʠʦʢʨʝʤʠʪʠ 

ʪʘʢʽ ʢʨʠʪʝʨʽʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ: ʢʽʣʴʢʽʩʪʴ ʧʽʜô̒ ʜʥʘʥʠʭ 

ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʊʇɺ ʪʘ ʬʦʨʤʘ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ ʟʘ ʢʨʠʪʝʨʽʻʤ ʢʽʣʴʢʦʩʪʽ ʧʽʜôʻʜʥʘʥʠʭ 

ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ ʤʘʻ ʪʘʢʽ ʩʢʣʘʜʦʚʽ ʦʟʥʘʢʠ: ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʪʴ ʦʜʥʘ 

ʟʘʣʽʟʥʠʯʥʘ ʣʽʥʽʷ; ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʪʴ ʜʝʢʽʣʴʢʘ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ (ʜʚʽ ʽ 

ʙʽʣʴʰʝ). ʂʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʤʘʻ 

ɸɽʈʆʇʆʈʊʆɺɸ 
ʂʃɸʉʀʌɯʂɸʎɯʗ 

ʊʇɺ

ʊʇɺ ɿɸ ʂɯʃʔʂɯʉʊʖ
ʇɯɼ'ɭɼʅɸʅʀʍ 
ɿɸʃɯɿʅʀʏʅʀʍ 

ʃɯʅɯʁ

ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 
ʚʭʦʜʠʪʴ ʦʜʥʘ 
ʟʘʣʽʟʥʠʯʥʘ ʣʽʥʽʷ

ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 
ʚʭʦʜʠʪʴ ʜʝʢʽʣʴʢʘ 
ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ

ʊʇɺ ɿɸ 
ʌʋʅʂʎɯʆʅɸʃʔʅʆ-
ʇʃɸʅʋɺɸʃʔʅʆʖ 
ʆʈɻɸʅɯɿɸʎɯɭʖ

ʊʇɺ ʽʟ ʟʘʣʽʟʥʠʯʥʠʤ 
ʚʦʢʟʘʣʦʤ, 

ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ 
ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ 

ʊʇɺ ʽʟ ʘʚʪʦʙʫʩʥʠʤ 
ʚʦʢʟʘʣʦʤ, 

ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ 
ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ

ʊʇɺ ʙʝʟ ʧʽʜ'ʻʜʥʘʥʥʷ 
ʟʘʣʽʟʥʠʮʽ 

ʊʇɺ ʽʟ ʟʘʣʽʟʥʠʯʥʠʤ ʪʘ 
ʘʚʪʦʙʫʩʥʠʤ 
ʚʦʢʟʘʣʘʤʠ, 

ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʫ 
ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ 

ʊʇɺ ɿɸ ʌʆʈʄʆʖ 
ʇʈʀɺʆʂɿɸʃʔʅʆɰ 

ʇʃʆʑɯ

ʃʽʥʽʡʥʠʡ

ʇʨʷʤʦʢʫʪʥʠʡ

ʊʨʘʧʝʮʽʻʧʦʜʽʙʥʠʡ

ʂʚʘʜʨʘʪʥʠʡ

ʊʨʠʢʫʪʥʠʡ
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ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ: ʊʇɺ ʽʟ ʟʘʣʽʟʥʠʯʥʠʤ ʚʦʢʟʘʣʦʤ, ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ ʪʝʨʠʪʦʨʽʶ 

ʘʝʨʦʧʦʨʪʽʚ; ʊʇɺ ʽʟ ʘʚʪʦʙʫʩʥʠʤ ʚʦʢʟʘʣʦʤ, ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ; 

ʊʇɺ ʙʝʟ ʧʽʜô̒ ʜʥʘʥʥʷ ʟʘʣʽʟʥʠʮʽ; ʊʇɺ ʽʟ ʟʘʣʽʟʥʠʯʥʠʤ ʪʘ ʘʚʪʦʙʫʩʥʠʤ ʚʦʢʟʘʣʘʤʠ, 

ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʚ ʪʝʨʠʪʦʨʽʶ ʘʝʨʦʧʦʨʪʽʚ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ ʟʘ ʬʦʨʤʦʶ ʇʇ ʤʘʻ 

ʣʽʥʽʡʥʫ, ʧʨʷʤʦʢʫʪʥʫ, ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʫ, ʢʚʘʜʨʘʪʥʫ ʪʘ ʪʨʠʢʫʪʥʫ ʪʠʧʦʣʦʛʽʶ. ʅʘ 

ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʪʠʧʽʚ ʢʣʘʩʠʬʽʢʘʮʽʡ ʊʇɺ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʟʘʛʘʣʴʥʫ 

ʘʝʨʦʧʦʨʪʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽ ʁ (ʨʠʩ. 2.8), ʷʢʘ ʤʦʞʝ ʩʪʘʪʠ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʚʞʝ 

ʥʘʷʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʩʠʩʪʝʤʘʪʠʟʘʮʽʡ ʊʇɺ.   

 

2.4. ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʩʮʴ ʧʨʠʙʫʪʪʷ ʪʘ ʚʽʜʧʨʘʚʣʝʥʥʷ ʣʶʜʝʡ ʧʝʨʝʜ 

ʘʝʨʦʚʦʢʟʘʣʦʤ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʤʝʪʦʜʽʚ: ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʷʞʥʦʩʪʽ ʬʨʦʥʪʽʚ ʚʠʩʘʜʢʠ ʽ ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ ʧʣʦʱʽ ʜʦ ʧʦʪʫʞʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ. ʄʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ 

ʜʦʚʞʠʥʠ ʬʨʦʥʪʫ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʚʨʘʭʦʚʫʻ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʧʦʛʦʜʠʥʥʫ 

ʢʽʣʴʢʽʩʪʴ ʊɿ, ʯʘʩ ʾʭʥʴʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʙʽʣʷ ʧʣʦʱʽ ʧʨʠʙʫʪʪʷ ʯʠ ʚʽʜʧʨʘʚʣʝʥʥʷ ʪʘ 

ʥʝʦʙʭʽʜʥʦʾ ʜʦʚʞʠʥʠ ʢʠʰʝʥʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (7,6 ʤ ʜʣʷ 

ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ 15 ʤ ʜʣʷ ʛʨʦʤʘʜʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ) [58]. ʅʝʦʙʭʽʜʥʘ ʜʦʚʞʠʥʘ ʇʇ 

ʨʦʟʤʽʱʝʥʘ ʜʣʷ ʥʘʡʟʘʚʘʥʪʘʞʝʥʽʰʠʭ ʛʦʜʠʥ, ʢʦʣʠ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʡʚʠʱʠʡ ʧʦʧʠʪ. 

ʄʘʪʝʤʘʪʠʯʥʦ ʮʝ ʤʦʞʥʘ ʧʦʜʘʪʠ ʪʘʢ [58]: 

Ὑ ὠϽ
Ὀ 
φπ
Ͻὒȟ  

ʜʝ Ra ï ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʧʣʦʱʽ ʧʨʠʙʫʪʪʷ ʪʘ ʚʽʜʧʨʘʚʣʝʥʥʷ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʫʧʠʥʷʶʪʴʩʷ ʙʽʣʷ ʧʣʦʱʽ; V ï ʢʽʣʴʢʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʟʫʧʠʥʷʶʪʴʩʷ ʙʽʣʷ ʤʽʩʮʴ ʧʨʠʙʫʪʪʷ ʪʘ ʚʽʜʧʨʘʚʣʝʥʥʷ ʥʘ 

ʛʦʜʠʥʫ; Di ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʙʽʣʷ ʙʦʨʜʶʨʫ (ʫ ʭʚʠʣʠʥʘʭ); L ï 

ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʤʽʩʮʷ ʟʫʧʠʥʢʠ ʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. 
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ʑʦʙ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ, ʚʚʝʜʝʥʦ 

ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʦʾ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  ʤʽʞ 

ʥʝʦʙʭʽʜʥʦʶ ʜʦʚʞʠʥʦʶ ʧʣʦʱʽ ʚʠʩʘʜʢʠ ʪʘ ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʪʘ ʜʽʡʩʥʦʾ 

ʧʨʦʪʷʞʥʦʩʪʽ ʧʣʦʱʽ ʧʨʠʙʫʪʪʷ ʘʙʦ ʚʽʜʧʨʘʚʣʝʥʥʷ. 

ʄʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʞʠʥʠ ʧʣʦʱʽ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʦʚʦʛʦ ʬʨʦʥʪʫ ʧʨʠʙʫʪʪʷ ʪʘ ʚʽʜʧʨʘʚʣʝʥʥʷ. 

ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʪʷʞʥʦʩʪʽ ʙʦʨʜʶʨʫ, ʥʝʦʙʭʽʜʥʦʾ 

ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘʜʘʥʦʛʦ ʧʦʧʠʪʫ ʧʘʩʘʞʠʨʽʚ, ʘʣʝ ʚʽʥ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʩʝʨʝʜʥʷ ʟʘʪʨʠʤʢʘ ʘʙʦ ʡʤʦʚʽʨʥʽʩʪʴ ʯʝʨʛʠ. 

ʂʨʘʡʥʶ ʩʤʫʛʫ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʥʠʟʢʫ ʟʫʧʠʥʥʠʭ ʤʽʩʮʴ, 

ʢʦʞʥʝ ʟ ʷʢʠʭ ʤʦʞʝ ʚʤʽʩʪʠʪʠ ʦʜʠʥ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʊɿ, ʷʢʫ 

ʤʦʞʝ ʦʙʩʣʫʞʠʪʠ ʢʦʞʥʝ ʤʽʩʮʝ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ, ʦʙʝʨʥʝʥʦ 

ʧʨʦʧʦʨʮʽʡʥʘ ʩʝʨʝʜʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʯʘʩʫ (ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ), 

ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʟʘʡʤʘʻ ʤʽʩʮʝ ʙʽʣʷ ʧʣʦʱʽ).  

ʆʪʞʝ, ʬʨʦʥʪ ʇʇ ʜʣʷ ʚʠʩʘʜʢʠ ʪʘ ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʚʞʠʥʦʶ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ, 

ʦʩʢʽʣʴʢʠ ʮʝ ʤʽʩʮʝ ʻ ʦʙʤʽʥʥʠʤ ʧʫʥʢʪʦʤ ʧʝʨʝʩʘʜʢʠ. ʊʦʤʫ, ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, 

ʜʦʮʽʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʦʥʫʚʘʥʥʷ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʛʘʙʘʨʠʪʽʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʧʣʦʱ ʚʽʜʧʦʚʽʜʥʠʭ ʟʦʥ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʡ ʚʫʟʦʣ ʩʪʘʥʦʚʠʪʴ ʩʦʙʦʶ 

ʢʦʤʧʣʝʢʩ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʟʦʥʘʤʠ: ʪʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʘ, ʟʦʥʘ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ ʪʘ ʦʙôʻʢʪʽʚ 

ʩʦʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʟʘ ʥʘʷʚʥʦʩʪʽ)  ̔ʨʝʟʝʨʚʥʘ ʟʦʥʘ (ʟʘ ʥʘʷʚʥʦʩʪʽ) (ʨʠʩ. 2.13). 

[59, 60, 61]. 



 

 

 

 

8
4 

ʈʠʩ. 2.13. ʉʪʨʫʢʪʫʨʘ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ

ʊʈɸʅʉʇʆʈʊʅʆ-
ʇɽʈɽʉɸɼʆʏʅʀʁ 

ɺʋɿʆʃ

ʈɽɿɽʈɺʅɸ ɿʆʅɸ

(ɿɸ ʅɸʗɺʅʆʉʊɯ)

ʊʈɸʅʉʇʆʈʊʅʆ-
ʇɯʐʆʍɯɼʅɸ ɿʆʅɸ

ʇʽʰʦʭʽʜʥʘ 
ʟʦʥʘ

ɿʫʧʠʥʢʠ 
ʛʨʦʤʘʜʩʴʢʦʛʦ 
ʪʨʘʥʩʧʦʨʪʫ

ɿʘʣʽʟʥʠʯʥʽ

ɸʚʪʦʙʫʩʥʽ

ʊʨʘʤʚʘʡʥʽ

ɿʫʧʠʥʢʠ
ʧʨʠʚʘʪʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʫ

ʊʘʢʩʽ

ɯʥʜʠʚʽʜʫʘʣʴʥʽ 
ʪʨʘʥʩʧʦʨʪʥʽ 
ʟʘʩʦʙʠ

ʇʽʰʦʭʽʜʥʽ 
ʜʦʨʽʞʢʠ

ʇʽʰʦʭʽʜʥʘ 
ʧʣʦʱʘ ʧʝʨʝʜ 
ʘʝʨʦʚʦʢʟʘʣʦʤ

ɿʦʥʘ 
ʘʚʪʦʤʦʙʽʣʴ-
ʥʠʭ ʜʦʨʽʛ 

ʉʣʫʞʙʦʚʽ 
ʜʦʨʦʛʠ 
ʘʝʨʦʧʦʨʪʫ 

ʇʽʜôʾʟʥʽ 
ʜʦʨʦʛʠ 

ʇʨʦʾʟʥʽ 
ʩʤʫʛʠ ʧʝʨʝʜ 
ʘʝʨʦʚʦʢʟʘʣʦʤ

ʈʝʮʠʨʢʫʣʷʮʽʡ
ʥʽ ʜʦʨʦʛʠ 

ɿʦʥʘ ʤʽʩʮʴ 
ʧʘʨʢʫʚʘʥʴ

ʉʪʦʷʥʢʠ ʜʣʷ 
ʛʨʦʤʘʜʩʴʢʦʛʦ 
ʪʨʘʥʩʧʦʨʪʫ 

ɸʚʪʦʩʪʦʷʥʢʠ 
ʟʘʢʨʠʪʦʛʦ 
ʪʠʧʫ 

ʉʪʦʷʥʢʘ ʜʣʷ 
ʚʝʣʦʩʠʧʝʜʽʚ 

ʇʘʨʢʫʚʘʥʥʷ 
ʜʣʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ʇʘʨʢʫʚʘʥʥʷ 
ʜʣʷ

ʟʦʥʠ ʦʨʝʥʜʠ 
ʘʚʪʦʤʦʙʽʣʽʚ  

ʂʦʨʦʪʢʦʩʪʨʦ-

ʢʦʚʽ 
ʘʚʪʦʩʪʦʷʥʢʠ

ɼʦʚʛʦʩʪʨʦʢʦʚʽ 
ʘʚʪʦʩʪʦʷʥʢʠ

ɿʦʥʘ 
ʦʟʝʣʝʥʝʥʥʷ

ɿʆʅɸ 
ɸʈʍɯʊɽʂʊʋʈʅʀʍ 
ʉʇʆʈʋɼ (ɿɸ 
ʅɸʗɺʅʆʉʊɯ)

ɿʘʣʽʟʥʠʯʥʠʡ 
ʚʦʢʟʘʣ

ʊʨʘʥʩʧʦʨʪʥʦ
-ʢʦʤʝʨʮʽʡʥʽ 
ʩʧʦʨʫʜʠ

ɸʜʤʽʥʽʩʪʨʘʮʽʷ

ɿʘʣʠ 
ʦʯʽʢʫʚʘʥʥʷ

ɹʽʣʝʪʥʽ ʢʘʩʠ

ʇʦʩʘʜʢʦʚʽ 
ʧʣʘʪʬʦʨʤʠ 

ʂʦʤʝʨʮʽʡʥʽ 
ʧʣʦʱʽ

ʊʦʨʛʦʚʝʣʴʥʽ 
ʧʨʠʤʽʱʝʥʥʷ

ʇʫʥʢʪʠ 
ʭʘʨʯʫʚʘʥʥʷ

ʂʫʣʴʪʫʨʥʦ-
ʨʦʟʚʘʞʘʣʴʥʽ 
ʤʘʡʜʘʥʯʠʢʠ

ʆʬʽʩʥʦ-
ʛʦʪʝʣʴʥʽ 
ʧʨʠʤʽʱʝʥʥʷ

ɸʚʪʦʙʫʩʥʠʡ 
ʚʦʢʟʘʣ

ʉʪʘʥʮʽʷ 
ʤʝʪʨʦ



85 

 

 

ʊʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʘ ʟʦʥʘ ʻ ʦʩʥʦʚʥʦʶ ʦʜʠʥʠʮʝʶ ʘʝʨʦʧʦʨʪʦʚʦʛʦ ʊʇɺ, 

ʜʝ ʨʦʟʤʽʱʫʶʪʴʩʷ ʟʫʧʠʥʥʽ ʧʫʥʢʪʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʽʰʦʭʽʜʥʽ ʰʣʷʭʠ, ʱʦ ʦʙôʻʜʥʫʶʪʴ ʧʫʥʢʪʠ ʧʝʨʝʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ (ʨʠʩ. 2.14). 

ʊʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʘ ʟʦʥʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ, ʜʝ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʝʨʝʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʤʽʞ ʤʘʨʰʨʫʪʘʤʠ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ. 

ɺʽʜʧʦʚʽʜʥʦ ʮ ̫ ʪʝʨʠʪʦʨʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʽʜʟʦʥ: ʟʦʥʠ ʦʟʝʣʝʥʝʥʥʷ ʪʘ 

ʙʣʘʛʦʫʩʪʨʦʶ, ʧʽʰʦʭʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʟʦʥʠ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʴ  ̔ʧʨʦʾʟʥʠʭ ʯʘʩʪʠʥ ʪʘ 

ʟʦʥʠ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ [62].  

ɿʦʥʘ ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʙʣʘʛʦʫʩʪʨʦʶ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʽʩʮʴ ʚʽʜʧʦʯʠʥʢʫ 

ʧʘʩʘʞʠʨʽʚ ʪʘ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʇʽʰʦʭʽʜʥʘ ʟʦʥʘ ʤʽʩʪʠʪʴ ʜʦʨʽʞʢʠ ʪʘ ʧʽʰʦʭʽʜʥʫ ʧʣʦʱʫ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ 

ʪʘ ʟʫʧʠʥʢʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʆʩʢʽʣʴʢʠ ʟʫʧʠʥʢʠ 

ʪʨʘʥʩʧʦʨʪʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʽʣʷʥʢʠ ʩʢʫʧʯʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ ʧʝʨʝʩʘʜʢʦʶ ʪʘ 

ʤʽʩʮʝʤ ʟʫʧʠʥʢʠ ʪʨʘʥʩʧʦʨʪʫ, ʪʦ ʾʭ ʤʦʞʥʘ ʚʢʣʶʯʠʪʠ ʜʦ ʩʢʣʘʜʫ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ. 

ʉʚʦʻʶ ʯʝʨʛʦʶ, ʟʫʧʠʥʢʠ ɻʊ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʥʘ ʘʚʪʦʙʫʩʥʽ, ʪʨʘʤʚʘʡʥʽ ʪʘ ʟʘʣʽʟʥʠʯʥʽ 

ʧʫʥʢʪʠ ʚʠʩʘʜʢʠ ʪʘ ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ. ɼʦ ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘʣʝʞʘʪʴ 

ʟʫʧʠʥʢʠ ʪʘʢʩʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  

ɿʦʥʘ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʴ ʪʘ ʧʨʦʾʞʜʞʠʭ ʯʘʩʪʠʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʘʨʢʫʚʘʣʴʥʠʭ 

ʤʘʡʜʘʥʯʠʢʽʚ,  ʷʢʽ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ ʪʘʢʽ ʪʠʧʠ: 

1. ʂʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʘʚʪʦʩʪʦʷʥʢʠ ʜʣʷ ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

2. ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʘʚʪʦʩʪʦʷʥʢʠ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʧʨʠʚʘʪʥʠʡ ʪʨʘʥʩʧʦʨʪ ʥʘ 

ʜʦʙʫ ʽ ʙʽʣʴʰʝ. 

3. ʉʪʦʷʥʢʠ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ʘʚʪʦʙʫʩʽʚ, ʪʨʘʤʚʘʾʚ ʪʘ ʪʘʢʩʽ). 

4. ɸʚʪʦʩʪʦʷʥʢʠ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ (ʙʫʜʽʚʣʽ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʧʘʨʢʽʥʛʽʚ). 

5. ʉʪʦʷʥʢʘ ʜʣʷ ʚʝʣʦʩʠʧʝʜʽʚ (ʟʘʟʚʠʯʘʡ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ). 

6. ʉʪʦʷʥʢʘ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ï ʟʘʨʝʟʝʨʚʦʚʘʥʘ ʜʣʷ ʦʩʽʙ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ 

ʘʝʨʦʧʦʨʪʫ. 

7. ʇʘʨʢʫʚʘʣʴʥʽ ʤʽʩʮʷ ʜʣʷ ʟʦʥʠ ʦʨʝʥʜʠ ʘʚʪʦʤʦʙʽʣʽʚ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʾʭʥʴʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʟʘʧʨʘʚʣʝʥʥʷ, 

ʤʠʡʢʘ). 
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ɿʦʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʤʽʩʪʠʪʴ ʪʨʘʥʩʧʦʨʪʥʽ ʩʧʦʣʫʯʝʥʥʷ, ʷʢʽ 

ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʘʢʽ ʪʠʧʠ (ʨʠʩ. 2.14): 

1. ʉʣʫʞʙʦʚʽ ʜʦʨʦʛʠ ʘʝʨʦʧʦʨʪʫ ï ʛʨʦʤʘʜʩʴʢʽ ʪʘ ʧʨʠʚʘʪʥʽ ʜʦʨʦʛʠ ʚʩʝʨʝʜʠʥʽ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʘʝʨʦʚʦʢʟʘʣʽʚ, 

ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ, ʽʥʰʠʭ ʩʧʦʨʫʜ ʘʝʨʦʧʦʨʪʫ ʡ ʨʝʛʽʦʥʘʣʴʥʠʭ, ʤʘʛʽʩʪʨʘʣʴʥʠʭ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ/ʰʦʩʝ.  

2. ʇʽʜôʾʟʥʽ ʜʦʨʦʛʠ ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʫʭ ʪʨʘʥʩʧʦʨʪʫ ʤʽʞ ʤʝʨʝʞʝʶ ʜʦʨʽʛ 

ʦʙʣʘʩʪʽ, ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʜʦʨʽʛ ʪʘ ʟʦʥʦʶ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ.  

3. ʇʨʦʾʟʥʽ ʩʤʫʛʠ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ ï ʜʦʨʦʛʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʫʯ ʽʟ 

ʧʣʦʱʘʤʠ ʧʨʠʙʫʪʪʷ ʪʘ ʚʽʜʧʨʘʚʣʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʩʘʜʢʠ ʪʘ 

ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ. 

4. ʈʝʮʠʨʢʫʣʷʮʽʡʥʽ ʜʦʨʦʛʠ ï ʪʨʘʥʩʧʦʨʪʥʽ ʰʣʷʭʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʠʚʘʪʥʦʛʦ 

ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʜʣʷ ʚʠʩʘʜʢʠ ʪʘ ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʫ ʤʝʞʘʭ 

ʟʫʧʠʥʥʠʭ ʧʫʥʢʪʽʚ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ.  

 

ʈʠʩ. 2.14. ʇʣʘʥʫʚʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ 
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ɿʦʥʘ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ (ʟʘ ʥʘʷʚʥʦʩʪʽ). ʋ ʨʘʟʽ ʬʦʨʤʫʚʘʥʥ ̫ʊʇɺ ʥʘ 

ʦʩʥʦʚʽ ʚʦʢʟʘʣʫ, ʩʪʘʥʮʽʾ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʯʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʢʦʤʝʨʮʽʡʥʦʾ 

ʩʧʦʨʫʜʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ɸʂ ʜʦ ʩʪʨʫʢʪʫʨʠ ʊʇɺ ʜʦʜʘʻʪʴʩʷ ʟʦʥʘ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ 

ʪʘ ʦʙôʻʢʪʽʚ ʩʦʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɼʦ ʾʾ ʩʢʣʘʜʫ ʤʦʞʝ ʚʭʦʜʠʪʠ: ʟʘʣʽʟʥʠʯʥʠʡ ʯʠ 

ʘʚʪʦʙʫʩʥʠʡ ʚʦʢʟʘʣ, ʩʪʘʥʮʽʷ ʤʝʪʨʦ ʪʘ ʽʥʰʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʢʦʤʝʨʮʽʡʥʽ ʩʧʦʨʫʜʠ. 

ʉʚʦʻʶ ʯʝʨʛʦʶ, ʜʦ ʢʦʞʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʙʫʜʽʚʣʽ ʚʭʦʜʷʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʨʠʤʽʱʝʥʥʷ: 

ʘʜʤʽʥʽʩʪʨʘʮʽʷ, ʟʘʣʠ ʦʯʽʢʫʚʘʥʥʷ, ʢʚʠʪʢʦʚʽ ʢʘʩʠ ʪʘ ʧʦʩʘʜʢʦʚʽ ʧʣʘʪʬʦʨʤʠ. ɼʣʷ 

ʥʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠʩʷ ʢʦʤʝʨʮʽʡʥʽ ʧʣʦʱʽ: ʪʦʨʛʦʚʝʣʴʥʽ, 

ʢʫʣʴʪʫʨʥʦ-ʨʦʟʚʘʞʘʣʴʥʽ, ʭʘʨʯʫʚʘʣʴʥʽ ʪʦʱʦ, ʱʦ ʧʽʜʚʠʱʫʻ ʽʥʚʝʩʪʠʮʽʡʥʫ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʊʇɺ [62].  

ʇʨʠʢʣʘʜʦʤ ʊʇɺ ʽʟ ʟʦʥʦʶ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ ʻ ʘʝʨʦʧʦʨʪ ʌʨʘʥʢʬʫʨʪʘ 

(ʅʽʤʝʯʯʠʥʘ). ɻʦʣʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʘʝʨʦʧʦʨʪʫ ʚʠʩʪʫʧʘʻ 

ʮʝʥʪʨ AIRail, ʷʢʠʡ ʻ ʦʬʽʩʥʦ-ʛʦʪʝʣʴʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʨʦʟʪʘʰʦʚʘʥʠʤ ʥʘʜ 

ʥʘʮʽʦʥʘʣʴʥʦʶ ʟʘʣʽʟʥʠʯʥʦʶ ʩʪʘʥʮʽʻʶ. ɺʽʥ ʤʘʻ ʜʝʚô̫ ʪɹ ʧʦʚʝʨʭʽʚ ʟʘʛʘʣʴʥʦʶ 

ʧʣʦʱʝʶ 185 000 ʤĮ ʽʟ ʙʘʛʘʪʴʤʘ ʢʦʤʝʨʮʽʡʥʠʤʠ ʧʣʦʱʘʤʠ ʪʘ ʦʙôʻʢʪʘʤʠ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [16]. ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʽʥʰʽ ʊʇɺ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ 

ʪʨʘʥʩʧʦʨʪʥʽ ʩʧʦʨʫʜʠ, ʘ ʩʘʤʝ: ʘʝʨʦʧʦʨʪ çʄʘʜʨʠʜè (ɯʩʧʘʥʽʷ) ï ʟʘʣʽʟʥʠʯʥʘ, 

ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʩʪʘʥʮʽʷ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ; ʘʝʨʦʧʦʨʪ çʃʘʥʴʯʞʦʫ ʏʞʫʥʯʫʘʥʴè 

(ʂʠʪʘʡ) ï ʤʽʞʥʘʨʦʜʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʚʫʟʦʣ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʤʽʞ ʪʝʨʤʽʥʘʣʦʤ ʽ 

ʩʪʘʥʮʽʻʶ ʤʽʞʤʽʩʴʢʦʾ ʟʘʣʽʟʥʠʮʽ çʏʞʫʥʯʫʘʥʴè ʪʘ ʤʽʩʪʠʪʴ ʨʽʟʥʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ: 

ʤʽʞʤʽʩʴʢʽ ʘʚʪʦʙʫʩʠ, ʪʘʢʩʽ, ʪʨʘʥʩʬʝʨ ʜʦ ʘʝʨʦʧʦʨʪʫ ʪʘ ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ [17]; 

ʘʝʨʦʧʦʨʪ çɯʥʯʭʦʥè ʫ ʉʝʫʣʽ (ʈʝʩʧʫʙʣʽʢʘ ʂʦʨʝʷ) ï ʪʨʘʥʩʧʦʨʪʥʠʡ ʚʫʟʦʣ, ʷʢʠʡ 

ʤʽʩʪʠʪʴ ʜʝʢʽʣʴʢʘ ʟʘʣʽʟʥʠʯʥʠʭ ʩʠʩʪʝʤ: ʣʝʛʢʦʨʝʡʢʦʚʝ ʩʧʦʣʫʯʝʥʥʷ, ʤʽʩʮʝʚʘ 

ʟʘʣʽʟʥʠʮʷ, ʥʘʮʽʦʥʘʣʴʥʘ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʘ ʟʘʣʽʟʥʠʮʷ ʪʘ ʤʽʞʪʝʨʤʽʥʘʣʴʥʠʡ 

ʰʚʠʜʢʽʩʥʠʡ ʪʨʘʥʟʠʪ [16]. 

ʈʝʟʝʨʚʥʘ ʟʦʥʘ (ʟʘ ʥʘʷʚʥʦʩʪʽ). ʈʦʟʰʠʨʝʥʥʷ ʪʘ ʨʦʟʙʫʜʦʚʘ ʊʇɺ ʤʦʞʣʠʚʝ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʝʨʚʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ 

ʘʝʨʦʧʦʨʪʫ, ʡʦʛʦ ʧʦʧʠʪʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʙʫʪʪʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʘʙʦ ʚ 

ʨʘʟʽ ʾʾ ʚʽʜʩʫʪʥʦʩʪʽ ð ʚʣʘʰʪʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʚʫʟʣʘ ʟ ʚʽʜʦʢʨʝʤʣʝʥʠʤʠ 

ʧʣʦʱʘʤʠ ʧʨʠʙʫʪʪʷ ʪʘ ʚʽʜʧʨʘʚʣʝʥʥʷ ʧʘʩʘʞʠʨʽʚ [62].   
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ʇʽʜʩʫʤʦʚʫʶʯʠ ʪʝʦʨʝʪʠʯʥʫ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʧʦʨʪʽʚ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʩʥʦʚʥʦʶ ʟʦʥʦʶ ʻ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʘ 

ʪʝʨʠʪʦʨʽʷ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʛʘʙʘʨʠʪʠ ʪʘ ʬʦʨʤʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ. 

ɿʚʽʜʩʠ, ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʧʨʠʢʣʘʜʽ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʡ ʚʫʟʦʣ ʪʝʨʤʽʥʘʣʘ çBè ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè (ʨʠʩ. 2.15), 

ʚʠʟʥʘʯʠʚʰʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ. ʊʇɺ ʪʝʨʤʽʥʘʣʘ çBè 

ʥʘʡʙʽʣʴʰʦʛʦ ʘʝʨʦʧʦʨʪʫ ʋʢʨʘʾʥʠ ʤʽʩʪʠʪʴ ʣʠʰʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʫ ʟʦʥʫ. 

ʊʝʨʠʪʦʨʽʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʟʘʡʤʘʻ ʟʥʘʯʥʫ ʧʨʠʣʝʛʣʫ ʯʘʩʪʠʥʫ ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ ʧʝʨʝʜ ʙʫʜʽʚʣʝʶ ʘʝʨʦʚʦʢʟʘʣʫ, ʱʦ ʟʫʤʦʚʣʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ 

ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ. ɼʦʮʽʣʴʥʦ ʚʚʘʞʘʪʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʧʽʜ ʯʘʩ ʧʝʨʝʩʘʜʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʚʠʟʥʘʯʘ ̒ʡʦʛʦ ʤʝʞʽ ʪʘ ʛʘʙʘʨʠʪʠ. 

ʆʪʞʝ, ʨʦʟʤʽʨʘʤʠ ʊʇɺ ʪʝʨʤʽʥʘʣʘ çBè ʻ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʘ ʪʝʨʠʪʦʨʽʷ, ʷʢʘ 

ʜʽʣʠʪʴʩʷ ʥʘ ʪʘʢʽ ʧʽʜʟʦʥʠ (ʨʠʩ. 2.15): 

ï ʟʦʥʘ ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʙʣʘʛʦʫʩʪʨʦʶ ï 8,2 ʪʠʩ. ʤ2; 

ï ʧʽʰʦʭʽʜʥʘ ʟʦʥʘ ð 5,35,3 ʪʠʩ. ʤ2; 

ï ʟʦʥʘ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʴ ʪʘ ʧʨʦʾʞʜʞʠʭ ʯʘʩʪʠʥ ï 21,45 ʪʠʩ. ʤ2; 

ï ʟʦʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ï 13,8 ʪʠʩ. ʤ2.  

ɿʦʥʘ ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʙʣʘʛʦʫʩʪʨʦʶ ʤʽʩʪʠʪʴ ʢʣʫʤʙʠ ʪʘ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ. 

ʇʽʰʦʭʽʜʥʘ ʟʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʦʨʽʞʦʢ ʪʘ ʧʣʦʱʽ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ, ʷʢʘ ʻ 

ʛʦʣʦʚʥʦʶ ʧʽʰʦʭʽʜʥʦʶ ʪʝʨʠʪʦʨʽʻʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ, ʜʝ 

ʬʦʨʤʫʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʜʣʷ ʧʨʦʮʝʩʫ ʧʝʨʝʩʘʜʢʠ ʟ ʣʽʪʘʢʘ ʥʘ ʽʥʰʽ 

ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʥʘʚʧʘʢʠ. ɼʦ ʩʢʣʘʜʫ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʪʘʢʦʞ ʚʭʦʜʷʪʴ ʟʫʧʠʥʢʠ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʪʦʙʪʦ ʤʽʩʮʷ ʩʢʫʧʯʝʥʥʷ ʪʘ ʦʯʽʢʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʜʣʷ ʧʝʨʝʩʘʜʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ.  

ɿʦʥʘ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʴ ʪʘ ʧʨʦʾʞʜʞʠʭ ʯʘʩʪʠʥ ʦʭʦʧʣʶʻ: ʘʚʪʦʙʫʩʥʫ ʩʪʦʷʥʢʫ, 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʫ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʩʪʦʷʥʢʫ, ʧʨʦʾʞʜʞʽ ʯʘʩʪʠʥʠ ʪʘ ʧʘʨʢʫʚʘʥʥʷ ʜʣʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 

ɿʦʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜôʾʟʥʠʭ, ʨʝʮʠʨʢʫʣʷʮʽʡʥʠʭ, 

ʩʣʫʞʙʦʚʠʭ ʪʘ ʧʨʦʾʟʥʠʭ (ʧʨʦʾʟʥʽ ʩʤʫʛʠ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ) ʜʦʨʽʛ. 
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ʇʽʜʩʫʤʦʚʫʶʯʠ ʘʥʘʣʽʟ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʪʝʨʤʽʥʘʣʘ çBè ʘʝʨʦʧʦʨʪʫ 

çɹʦʨʠʩʧʽʣʴè, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʚʽʜʩʦʪʢʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʫ ʊʇɺ (ʨʠʩ. 

2.16). ɿ ʛʨʘʬʽʢʘ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʟʘʡʤʘʻ ʟʦʥʘ ʧʘʨʢʫʚʘʥʴ ï 45,0 %, 

ʧʽʰʦʭʽʜʥʘ ʟʦʥʘ ʩʪʘʥʦʚʠʪʴ 11,0 %, ʟʦʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ï 28,0 %, ʟʦʥʘ 

ʦʟʝʣʝʥʝʥʥʷ ï 16,0 %. ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 1/2 

ʯʘʩʪʠʥʘ ʚʫʟʣʘ (45,0 %) ʚʽʜʚʦʜʠʪʴʩʷ ʧʽʜ ʟʦʥʫ ʧʘʨʢʫʚʘʥʥʷ, ʧʽʰʦʭʽʜʥʘ ʟʦʥʘ 

ʩʪʘʥʦʚʠʪʴ 1/9 ʯʘʩʪʠʥʫ (11,0 %), ʜʽʣʷʥʢʘ ʜʦʨʽʛ ï 1/3,5 ʯʘʩʪʠʥʫ (28,0 %), ʟʦʥʘ 

ʦʟʝʣʝʥʝʥʥʷ ï 1/6 ʯʘʩʪʠʥʫ (16,0 %).  

 

ʈʠʩ. 2.15. ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʊʇɺ ʪʝʨʤʽʥʘʣʘ çBè ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè 

(ʋʢʨʘʾʥʘ) 

 

ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʟʦʥ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʟʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʊʇɺ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʟʘʢʦʨʜʦʥʥʠʭ ʘʝʨʦʧʦʨʪʽʚ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʜʦ 10 ʤʣʥ ʧʘʩ/ʨʽʢ ʟ ʧʦʜʘʣʴʰʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʧʣʦʱ ʚʽʜʧʦʚʽʜʥʠʭ ʟʦʥ (ʪʘʙʣ. 2.9, ʜʦʜʘʪʦʢ ʉ).   
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ʈʠʩ. 2.16. ɺʽʜʩʦʪʢʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʫ ʊʇɺ ʪʝʨʤʽʥʘʣʘ çBè ʘʝʨʦʧʦʨʪʫ 

çɹʦʨʠʩʧʽʣʴè (ʋʢʨʘʾʥʘ)  

ʊʘʙʣʠʮʷ 2.9 

ʇʦʢʘʟʥʠʢʠ ʧʣʦʱ ʟʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʘʝʨʦʧʦʨʪʽʚ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ʇʣʦʱʘ 

ʧʽʰʦʭʽʜʥʦʾ 

ʟʦʥʠ, ʪʠʩ. 

ʤ2 

ʇʣʦʱʘ 

ʦʟʝʣʝʥʝʥʥʷ 

ʪʠʩ. ʤ2 

ʇʣʦʱʘ 

ʧʘʨʢʽʥʛʽʚ, 

ʪʠʩ. ʤ2 

ʇʣʦʱʘ 

ʘʚʪʦʤʦʙʽʣʴ-

ʥʠʭ ʜʦʨʽʛ, 

ʪʠʩ. ʤ2 

ʇʣʦʱʘ 

ʊʇɺ, 

ʪʠʩ. ʤ2 

ʋʢʨʘʾʥʩʴʢʽ 

1 
çɹʦʨʠʩʧʽʣʴè, 

ʪʝʨʤʽʥʘʣ çBè  
5,3  5,3  18,8  12,0  41,4  

2 
çɹʦʨʠʩʧʽʣʴè, 

ʪʝʨʤʽʥʘʣ çFè 
3,5 9,5  23,0  9,1  45,0  

3 çʍʘʨʢʽʚè 17,05  3,15  20,06  26,7  67,5  

4 
çʃʴʚʽʚè ʽʤʝʥʽ 

ɼʘʥʠӢʣʘ ɻʘӢʣʠʮʴʢʦʛʦ  
11,8 15,0 37,3  16,2  80,3  

ɿʘʢʦʨʜʦʥʥʽ 

5 çɼʝʡʥè (ʉʐɸ) 9,0  25,8  71,0  30,4 136,2  

6 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 15,1  14,2 44,4 33,3 107,7  

7 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 8,75 5,35 31,95 12,65 58,7  

8 
çɯʤʝʥʽ ʢʦʨʦʣʷ 

ʐʘʢʠè (ʇɸʈ 
31.2 117,0 162,9 71,0 382,1  

9 

çɹʨʘʪʠʩʣʘʚʘ-

ɯʚʘʥʢʘè 

(ʉʣʦʚʘʯʯʠʥʘ) 

10,2 17,3 26,4 16,2 70,1  

10 
çɻʜʘʥʩʴʢè 

(ʇʦʣʴʱʘ) 
19,2 59,5 103,2 39,8 221,7  

21,45

45

5,3

11
13,8

28

8,3

16

0

5

10

15

20

25

30

35

40

45

50

ʇʣʦʱʘ, ʪʠʩ. ʤĮʇʣʦʱʘ, % ʤ^2

ʇ
ʣ
ʦ
ʱ
ʘ
,
 
ʪ
ʠ
ʩ
.
 
ʤ

2

ɿʦʥʘ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʴ ʪʘ ʧʨʦʾʞʜʞʠʭ ʯʘʩʪʠʥ ʇʽʰʦʭʽʜʥʘ ʟʦʥʘ (ʪʝʨʤʽʥʘʣʴʥʘ ʧʣʦʱʘ) 

ɿʦʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛɿʦʥʘ ʦʟʝʣʝʥʝʥʥʷ
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ʅʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʧʣʦʱ ʟʦʥʫʚʘʥʥʷ (ʪʘʙʣ. 2.9) ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʾʭ 

ʚʽʜʩʦʪʢʦʚʽ ʟʥʘʯʝʥʥʷ (ʪʘʙʣ. 2.10) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʦʥ. ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ʜʽʣʷʥʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʟʘʡʤʘʻ ʟʦʥʘ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʴ ʪʘ ʧʨʦʾʞʜʞʠʭ 

ʯʘʩʪʠʥ (45,0 %), ʜʨʫʛʦʶ ʟʦʥʦʶ ʟʘ ʧʣʦʱʝʶ ʻ ʟʦʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ (24,2 %), 

ʪʨʝʪʴʦʶ ï ʟʦʥʘ ʙʣʘʛʦʫʩʪʨʦʶ (17,3 %), ʯʝʪʚʝʨʪʦʶ ï ʧʽʰʦʭʽʜʥʘ ʪʝʨʠʪʦʨʽʷ (13,5 %).  

ʊʘʙʣʠʮʷ 2.10 

ɺʽʜʩʦʪʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱ ʟʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

ʘʝʨʦʧʦʨʪʽʚ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ɺʽʜʩʦʪʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʊʇɺ 

ʇʽʰʦʭʽʜʥʘ 

ʟʦʥʘ, % 

ʆʟʝʣʝ-

ʥʝʥʥʷ, % 

ʇʘʨʢʽʥʛʠ 

(ʩʪʦʷʥʢʠ), 

% 

ɸʚʪʦ-

ʤʦʙʽʣʴʥʽ 

ʜʦʨʦʛʠ, % 

ʇʘʩʘʞʠ-

ʨʦʧʦʪʽʢ, 

ʤʣʥ/ʨʽʢ 

ʋʢʨʘʾʥʩʴʢʽ 

1 
çɹʦʨʠʩʧʽʣʴè, 

ʪʝʨʤʽʥʘʣ çBè 
12,8  12,8  45,5  28,9  2,0 

2 
çɹʦʨʠʩʧʽʣʴè, 

ʪʝʨʤʽʥʘʣ çFè 
8,7 21,1 51,0 20,2 2,6 

3 çʍʘʨʢʽʚè 26,0 5,1 31,2 39,7 1,34 

4 
çʃʴʚʽʚè ʽʤʝʥʽ 

ɼʘʥʠӢʣʘ ɻʘӢʣʠʮʴʢʦʛʦ 
15,7 18,6 46,5 20,2 1,83 

ɿʘʢʦʨʜʦʥʥʽ 

5 

ʈʝʛʽʦʥʘʣʴʥʠʡ 

ʘʝʨʦʧʦʨʪ ʦʢʨʫʛʫ 

ɼʝʡʥ (ʉʐɸ) 

7,0 18,5 52,1 22,3 2,25 

6 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 14,3 13,4 41,2 31,1 3,43 

7 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 14,9 9,11 54,4 21,5 5,0 

8 
çɯʤʝʥʽ ʢʦʨʦʣʷ 

ʐʘʢʠè (ʇɸʈ) 
9,7 30,1 42,6 18,6 6,09 

9 

çɹʨʘʪʠʩʣʘʚʘ-

ɯʚʘʥʢʘè 

(ʉʣʦʚʘʯʯʠʥʘ) 

14,6 24,7 37,6 23,1 2,29 

10 
çɻʜʘʥʩʴʢè 

(ʇʦʣʴʱʘ) 
9,9 26,8 46,5 18,0 5,37 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 13,5 17,3 45,0 24,2  

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱ ʊʇɺ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʢʦʨʜʦʥʥʠʭ 

ʘʝʨʦʧʦʨʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʘʝʨʦʧʦʨʪʠ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʧʦʥʘʜ 2 

ʤʣʥ ʧʘʩ/ʨʽʢ, ʟʜʝʙʽʣʴʰʦʛʦ, ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʟʘʙʫʜʦʚʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʧʦʥʘʜ 100 ʪʠʩ. ʤ2.  
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ɼʦ ʧʨʠʢʣʘʜʫ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʘʝʨʦʧʦʨʪ 

ɺʽʣʴʥʶʩʘ, ʷʢʠʡ ʻ ʥʘʡʙʽʣʴʰʠʤ ʟ̔ ʪʨʴʦʭ ʢʦʤʝʨʮʽʡʥʠʭ ʘʝʨʦʧʦʨʪʽʚ ʃʠʪʚʠ ʟʘ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ, ʟ ʦʜʥʽʻʶ ʟʣʽʪʥʦ-ʧʦʩʘʜʢʦʚʦʶ ʩʤʫʛʦʶ ʽ ʧô̫ ʪʴʤʘ ʤʽʣʴʡʦʥʘʤʠ 

ʧʘʩʘʞʠʨʽʚ ʥʘ ʨʽʢ. ɼʦʩʣʽʜʞʫʶʯʠ ʟʦʥʫ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʘʝʨʦʧʦʨʪʫ çɺʽʣʴʥʶʩè [63], ʟ̔ ʜʞʝʨʝʣʘ ʧʽʜʛʦʪʦʚʢʠ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʫ 

ɺʽʣʴʥʶʩʴʢʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʘʝʨʦʧʦʨʪʫ ʙʫʣʠ ʚʟʷʪʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʧʦʜʽʣʫ 

ʪʝʨʤʽʥʘʣʴʥʦʾ ʟʦʥʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.11.

ʊʘʙʣʠʮʷ 2.11  

ʇʦʢʘʟʥʠʢʠ ʧʣʦʱ ʪʝʨʤʽʥʘʣʴʥʦʾ ʟʦʥʠ ʘʝʨʦʧʦʨʪʫ çɺʽʣʴʥʶʩè 

ʇʨʦʤʠʩʣʦʚʘ ʟʦʥʘ, ʛʘ ɿʦʥʘ ʜʦʧʦʤʽʞʥʠʭ ʩʣʫʞʙ, ʛʘ 
ɿʦʥʘ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʛʘ 

13,5 5,8 12,18 

ɼʞʝʨʝʣʦ: [63] 

ʅʘʚʝʜʝʥʽ ʚʠʱʝ ʧʦʢʘʟʥʠʢʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʫ 

ʤʝʞʘʭ ʘʝʨʦʧʦʨʪʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʜʦʩʪʫʧʫ ʜʦ ʧʝʨʦʥʫ.  

ʆʪʞʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʟʦʥʫʚʘʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷʤ ʪʨʴʦʭ ʣʽʥʽʡ ʟʘʙʫʜʦʚʠ 

(ʧʨʦʤʠʩʣʦʚʘ ʟʦʥʘ, ʟʦʥʘ ʜʦʧʦʤʽʞʥʠʭ ʩʣʫʞʙ, ʟʦʥʘ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ) (ʨʠʩ. 

2.17).  

 

ʈʠʩ. 2.17. ʉʭʝʤʘ ʟʦʥʠ ʪʝʨʤʽʥʘʣʘ ʱʦʜʦ ʙʣʠʟʴʢʦʩʪʽ ʧʝʨʦʥʫ ʘʝʨʦʧʦʨʪʫ çɺʽʣʴʥʶʩè 

(ʃʠʪʚʘ). ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʢʘ ALG [63] 
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ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟ ʪʘʙʣ. 2.11 ʧʦʨʽʚʥʷʻʤʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʣʘʩʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʘʝʨʦʧʦʨʪʫ çɺʽʣʴʥʶʩè. ʆʪʞʝ, ʷʢʱʦ 

ʚʠʜʽʣʠʪʠ ʊʇɺ (ʧʨʠʚʦʢʟʘʣʴʥʫ ʧʣʦʱʫ) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ, ʙʝʟ 

ʙʫʜʽʚʝʣʴ ʧʘʨʢʽʥʛʽʚ, ʪʦ ʾʾ ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʠʤʝ 34,7 ʪʠʩ.ʤ2 (3,4 ʛʘ). ʊʦʜʽ ʷʢ, ʟ 

ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʤʠ ʧʘʨʢʽʥʛʘʤʠ ʧʣʦʱʘ ʊʇɺ ʚʠʟʥʘʯʘʪʠʤʝʪʴʩʷ ʚ 58,7 ʪʠʩ.ʤ2  (5,8 ʛʘ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʘ ʯʘʩʪʢʘ ʧʣʦʱʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ 

ʩʪʘʥʦʚʠʪʴ 5,8 ʛʘ (ʨʠʩ. 2.18), ʱʦ ʩʢʣʘʜʘʻ ʤʘʡʞʝ 1/2 ʯʘʩʪʠʥʫ ʧʣʦʱʽ ʚʩʴʦʛʦ 

ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʪʘʙʣ. 2.11). 

 

ʈʠʩ. 2.18. ɿʦʥʫʚʘʥʥʷ ʊʇɺ ʘʝʨʦʧʦʨʪʫ çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 

 

ɺʘʞʣʠʚʦʶ ʪʝʨʠʪʦʨʽʻʶ ʟʦʥʫʚʘʥʥʷ ʊʇɺ ʻ ʤʽʩʮʷ ʩʪʦʷʥʦʢ ʛʨʦʤʘʜʩʴʢʠʭ 

ʘʚʪʦʙʫʩʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʟʦʥʠ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʴ ʪʘ ʧʨʦʾʞʜʞʠʭ ʯʘʩʪʠʥ. 

ɿʚʽʜʩʠ, ʜʽʣʷʥʢʫ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʥʘ ʥʘʟʚʘʪʠ 

ʟʦʥʦʶ ʚʽʜʩʪʦʶ, ʜʝ ʧʝʨʝʙʫʚʘʪʠʤʫʪʴ ʘʚʪʦʙʫʩʠ ʚ ʛʦʜʠʥʠ ʩʚʦʛʦ ʧʨʦʩʪʦʶ (ʦʯʽʢʫʚʘʥʥʷ). 

ɿ ʘʥʘʣʽʟʫ ʘʚʪʦʙʫʩʥʠʭ ʩʪʦʷʥʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ (ʜʦʜʘʪʦʢ ʈ), ʤʦʞʥʘ 
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ʧʨʦʩʣʽʜʢʫʚʘʪʠ, ʱʦ ʘʝʨʦʧʦʨʪʠ ʟ ʨʽʯʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʚʽʜ 2,29 ʤʣʥ ʧʘʩ. ʜʦ 10,0 

ʤʣʥ ʧʘʩ. ʤʘʶʪʴ ʧʣʦʱʫ ʟʦʥʠ ʚʽʜʩʪʦʶ ʛʨʦʤʘʜʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʝʞʘʭ 

1500 ï 4100 ʤ2 ʟ ʢʽʣʴʢʽʩʪʶ ʩʪʦʷʥʦʢ ʚʽʜ 8 ʜʦ 16 ʤʘʰʠʥʦ-ʤʽʩʮʴ (ʪʘʙʣ. 2.12).  

ʊʘʙʣʠʮʷ 2.12 

ɸʚʪʦʙʫʩʥʽ ʩʪʦʷʥʢʠ ʪʘ ʩʪʘʥʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ʇʘʩʘʞʠʨʦʧʦʪʽʢ 

 (2019), ʤʣʥ/ʨʽʢ 

ʇʣʦʱʘ ʟʘʙʫʜʦʚʠ (ʤʘʰʠʥʦ-ʤʽʩʮʷ), 

ʤ2 

ɸʚʪʦʙʫʩʥʽ ʩʪʦʷʥʢʠ (ʟʦʥʠ ʚʽʜʩʪʦʶ)  

1 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 5,0  2200 (11 ʤ-ʤ.) 

2 çɹʦʨʠʩʧʽʣʴè (ʋʢʨʘʾʥʘ) 15,26 3300 (13 ʤ-ʤ.) 

3 çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè 

(ʉʣʦʚʘʯʯʠʥʘ) 
2,29 1500 (8 ʤ-ʤ.) 

4 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 3,72 3300 (11 ʤ-ʤ.) 

5 çɻʜʘʥʩʴʢè (ʇʦʣʴʱʘ) 5,9 4100 (16 ʤ-ʤ.) 

6 çɯʤʝʥʽ ʢʦʨʦʣʷ ʐʘʢʠè 

(ʇɸʈ) 
6,09 3000 (8 ʤ-ʤ.) 

7 çɯʤʝʥʽ ʌʝʨʝʥʮʘ ʃʽʩʪʘè 

(ʋʛʦʨʱʠʥʘ)  
16,17 5700 (20 ʤ-ʤ.) 

8 çɹʝʨʣʽʥ ï ɹʨʘʥʜʝʥʙʫʨʛè 

(ʅʽʤʝʯʯʠʥʘ) 
23,07 10000 (30 ʤ-ʤ.) 

ɸʚʪʦʙʫʩʥʽ ʩʪʘʥʮʽʾ 

9 çʍʽʪʨʦʫè (ɸʥʛʣʽʷ) 80,10 12250 (12 ʤ-ʤ.) 

ʊʨʘʥʩʧʦʨʪʥʽ ʚʫʟʣʠ (ʧʦʻʜʥʘʥʥʷ ʟʘʣʽʟʥʠʯʥʦʾ ʪʘ ʘʚʪʦʙʫʩʥʦʾ ʩʪʘʥʮʽʡ) 

10 çʄʘʥʯʝʩʪʝʨè (ɸʥʛʣʽʷ) 29,37 21500, (14 ʤ-ʤ.) 

11 çʄʘʜʨʠʜè (ɯʩʧʘʥʽʷ) 35,0 21000 

ɿʘʣʽʟʥʠʯʥʽ ʩʪʘʥʮʽʾ 

12 çɯʤʝʥʽ ɸʥʪʫʘʥʘ ʜʝ ʉʝʥʪ-

ɽʢʟʶʧʝʨʽè (ʌʨʘʥʮʽʷ) 
11,03 5600 [65] 

13 çɹʝʨʣʽʥ ï ɹʨʘʥʜʝʥʙʫʨʛè 

(ʅʽʤʝʯʯʠʥʘ) 
23,07 11000 

14 çɹʦʨʠʩʧʽʣʴè (ʋʢʨʘʾʥʘ) 15,26 3200 

ʊʨʘʥʩʧʦʨʪʥʽ ʢʦʤʧʣʝʢʩʠ 

(ʧʦʻʜʥʘʥʥʷ ʟʘʣʽʟʥʠʯʥʦʾ, ʘʚʪʦʙʫʩʥʦʾ ʩʪʘʥʮʽʡ ʪʘ ʙʣʦʢʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ) 

15 çʌʨʘʥʢʬʫʨʪ ʥʘ ʄʘʡʥʽè 

(ʅʽʤʝʯʯʠʥʘ)  
70,56 21 000 [16] 

16 çʃʘʥʴʯʞʦʫ-ʏʞʫʥʯʫʘʥʴè 

(ʂʠʪʘʡ) 
12,8 

50 000 ï ʧʣʦʱʘ ʟʘʙʫʜʦʚʠ 

ʧʽʜʟʝʤʥʦʾ ʩʧʦʨʫʜʠ [17] 

  

ɼʦʩʣʽʜʞʝʥʥʷ ʘʝʨʦʧʦʨʪʽʚ ʟ ʚʝʣʠʢʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ (ʧʦʥʘʜ 10 ʤʣʥ ʧʘʩ/ʨʽʢ) 

ʧʦʢʘʟʘʣʠ, ʱʦ ʪʘʢʽ ʘʚʽʘʮʽʡʥʽ ʚʫʟʣʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʦʢʨʝʤʫ ʪʨʘʥʩʧʦʨʪʥʫ ʩʧʦʨʫʜʫ 

https://uk.wikipedia.org/w/index.php?title=%D0%9B%D0%B0%D0%BD%D1%8C%D1%87%D0%B6%D0%BE%D1%83-%D0%A7%D0%B6%D1%83%D0%BD%D1%87%D1%83%D0%B0%D0%BD%D1%8C&action=edit&redlink=1
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ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʽ ʩʪʦʷʥʢʘʤʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʪʘʙʣ. 2.12). ʅʘʧʨʠʢʣʘʜ, 

ʘʝʨʦʧʦʨʪ çʍʽʪʨʦʫè, ʟ ʨʽʯʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʙʣʠʟʴʢʦ 80 ʤʣʥ ʧʘʩʘʞʠʨʽʚ, ʤʘʻ 

ʮʝʥʪʨʘʣʴʥʫ ʘʚʪʦʙʫʩʥʫ ʩʪʘʥʮʽʶ, ʷʢʘ ʦʙʩʣʫʛʦʚʫʻ ʪʝʨʤʽʥʘʣʠ 2 ʽ 3 ʽ ʤʦʞʝ ʚʤʽʩʪʠʪʠ 

ʢʽʣʴʢʘ ʘʚʪʦʙʫʩʥʠʭ ʚʽʜʩʽʢʽʚ ʪʘ ʟʦʥ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ. ʊʘʢʘ ʩʪʘʥʮʽʷ ʟʘʡʤʘʻ ʧʣʦʱʫ 

ʧʨʠʙʣʠʟʥʦ 12 250 ʤ2, ʟʚʘʞʘʶʯʠ ʥʘ ʤʘʩʰʪʘʙ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ ʽ ʢʽʣʴʢʽʩʪʴ ʡʦʛʦ 

ʧʘʩʘʞʠʨʽʚ [64].   

ɺʦʜʥʦʯʘʩ ʪʘʢʽ ʘʝʨʦʧʦʨʪʠ, ʷʢ çʄʘʥʯʝʩʪʝʨè ʪʘ çʄʘʜʨʠʜè ʟ ʨʽʯʥʠʤ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʙʣʠʟʴʢʦ 30 ʤʣʥ ʧʘʩ/ʨʽʢ, ʤʘʶʪʴ ʪʨʘʥʩʧʦʨʪʥʽ ʚʫʟʣʠ ʚ ʧʦʻʜʥʘʥʥʽ 

ʟʘʣʽʟʥʠʯʥʦʾ ʪʘ ʘʚʪʦʙʫʩʥʦʾ ʩʪʘʥʮʽʡ.  

ʆʢʨʝʤʠʤ ʘʩʧʝʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʥʫʚʘʥʥʷ ʊʇɺ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʧʣʦʱ 

ʟʫʧʠʥʦʢ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʟʫʧʠʥʢʠ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʽʣʷʥʢʠ ʩʢʫʧʯʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ ʧʝʨʝʩʘʜʢʦʶ ʪʘ 

ʤʽʩʮʝʤ ʟʫʧʠʥʢʠ ʪʨʘʥʩʧʦʨʪʫ. ʄʽʥʽʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʧʦʩʘʜʢʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʜʣʷ 

ʘʚʪʦʙʫʩʥʠʭ ʟʫʧʠʥʦʢ ʩʣʽʜ ʚʟʷʪʠ 2,4 ʤ (8 ʬʫʪʽʚ) ʟʘʚʰʠʨʰʢʠ ʪʘ 3,0 ʤ (10 ʬʫʪʽʚ) 

ʟʘʚʛʣʠʙʰʢʠ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʧʦʩʘʜʢʠ ʪʘ ʚʠʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ [66]. 

ɿʘʭʠʱʝʥʽ ʟʦʥʠ ʦʯʽʢʫʚʘʥʥʷ: ʟʦʥʠ ʟ ʥʘʚʽʩʘʤʠ ʪʘ ʤʽʩʮʷʤʠ ʜʣʷ ʩʠʜʽʥʥʷ ʟʘʟʚʠʯʘʡ 

ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʝ ʧʨʦʩʪʦʨʫ, ʧʨʠʙʣʠʟʥʦ 4,6 ʤ (15 ʬʫʪʽʚ) ʟʘʚʰʠʨʰʢʠ ʪʘ 9,1 ʤ (30 

ʬʫʪʽʚ) ʟʘʚʜʦʚʞʢʠ [67]. ɼʦ ʧʨʠʢʣʘʜʫ, ʘʝʨʦʧʦʨʪ çʏʘʥʛʽè (ʉʽʥʛʘʧʫʨ) ʟ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ 32,2 ʤʣʥ ʧʘʩ/ʨʽʢ, ʤʘʻ ʧʣʦʱʫ ʟʦʥʠ ʘʚʪʦʙʫʩʥʦʾ ʟʫʧʠʥʢʠ ʢʦʞʥʦʛʦ 
ʪʝʨʤʽʥʘʣʘ 500ï700 ʤ2, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʽʩʮʝ ʜʣʷ ʢʽʣʴʢʦʭ ʘʚʪʦʙʫʩʽʚ. ʊʦʜʽ ʷʢ, 

ʤʽʞʥʘʨʦʜʥʠʡ ʘʝʨʦʧʦʨʪ ʃʦʩ-ɸʥʜʞʝʣʝʩʘ (ʉʐɸ), ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ 80,0 ʤʣʥ 

ʧʘʩ/ʨʽʢ, ʤʘʻ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʘʚʪʦʙʫʩʥʠʭ ʟʫʧʠʥʦʢ ʧʦʙʣʠʟʫ ʡʦʛʦ ʢʽʣʴʢʦʭ ʪʝʨʤʽʥʘʣʽʚ 

ʙʣʠʟʴʢʦ 1000 ʤ2 ʽʟ ʚʠʜʽʣʝʥʠʤʠ ʟʦʥʘʤʠ ʜʣʷ ʘʚʪʦʙʫʩʽʚ FlyAway ʪʘ ʽʥʰʠʭ 

ʤʘʨʰʨʫʪʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝ ʟʘʟʥʘʯʝʥʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʊʇɺ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʽʟ ʪʨʴʦʭ ʟʦʥ: ʪʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʦʾ, 

ʟʦʥʠ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ (ʟʘ ʥʘʷʚʥʦʩʪʽ) ʪʘ ʨʝʟʝʨʚʥʦʾ ʟʦʥʠ (ʟʘ ʥʘʷʚʥʦʩʪʽ). 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʘʝʨʦʧʦʨʪʽʚ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʜʦ 10 ʤʣʥ ʧʘʩ/ʨʽʢ, ʜʘʚ 
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ʤʦʞʣʠʚʽʩʪʴ ʫʟʘʛʘʣʴʥʠʪʠ ʩʝʨʝʜʥʽ ʚʽʜʩʦʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʧʣʦʱ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʣʷʥʦʢ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ, ʷʢʽ ʩʢʣʘʣʠ:    

ï ʧ̔ ʰʦʭʽʜʥʘ ʟʦʥʘ ï 10ï15 %; 

ï ʙʣʘʛʦʫʩʪʨʽʡ, ʦʟʝʣʝʥʝʥʥʷ ï 15ï20 %; 

ï ʧʘʨʢʽʥʛʠ, ʩʪʦʷʥʢʠ ï 45ï50 %; 

ï ʟʦʥʘ ʜʦʨʽʛ ʪʘ ʧʨʦʾʟʥʠʭ ʯʘʩʪʠʥ ï 20ï25 %. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʦʥʫʚʘʥʥʷ ʊʇɺ ʜʦʭʦʜʠʤʦ ʚʠʩʥʦʚʢʫ, ʱʦ 1/2 ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ 

ʚʽʜʚʦʜʠʪʴʩʷ ʧʽʜ ʟʦʥʫ ʧʘʨʢʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (45 %).  

ɼʦʩʣʽʜʞʝʥʥʷ ʘʝʨʦʧʦʨʪʽʚ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʧʦʥʘʜ 7ï10 ʤʣʥ ʧʘʩ/ʨʽʢ 

ʧʦʢʘʟʘʣʦ, ʱʦ ʊʇɺ ʪʘʢʠʭ ʘʚʽʘʮʽʡʥʠʭ ʭʘʙʽʚ ʧʝʨʝʚʘʞʥʦ ʤʘʶʪʴ ʦʢʨʝʤʫ ʙʫʜʽʚʣʶ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʚ ʦʙʣʽʢʫ ʘʚʪʦʙʫʩʥʦʾ ʯʠ ʟʘʣʽʟʥʠʯʥʦʾ ʩʪʘʥʮʽʾ ʘʙʦ ʾʭ ʧʦʻʜʥʘʥʥʷ ʟ 

ʤʦʞʣʠʚʠʤʠ ʙʣʦʢʘʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2  

 

ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʥʘʷʚʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʊʇɺ 

ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽ ʁ ʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥ ̔ ʢʨʠʪʝʨʽʾ: ʩʪʚʦʨʝʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ; ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʊʇɺ; ʩʝʨʚʽʩ ʽ ʷʢʽʩʪʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ; ʚʠʟʥʘʯʝʥʥʷ  ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. ʆʜʥʘʢ ʜʝʷʢʽ ʘʩʧʝʢʪʠ, ʪʘʢʽ ʷʢ ʧʦʷʩʥʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʡʦʤʽʚ 

ʚʠʙʦʨʫ ʤʽʩʮʴ ʨʦʟʤʽʱʝʥʥʷ ʊʇɺ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ, ʱʝ ʥʝ 

ʚʠʚʯʝʥʽ ʧʦʚʥʽʩʪʶ, ʪʦʞ ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦʚʦʣʽ ʚʘʞʣʠʚʝ.  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʧʦʨʪʽʚ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ 

ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʾʭ ʤʦʜʝʣʴ ʽʻʨʘʨʭʽʾ, ʷʢʘ ʨʦʟʧʦʜʽʣʠʣʘʩʴ ʥʘ ʜʚʘ ʨʽʚʥ.̔ 

ɼʦ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʥʘʣʝʞʘʪʴ ʤʽʩʪʦʙʫʜʽʚʥʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʻ ʥʘʡʧʨʽʦʨʠʪʝʪʥʽʰʠʤʠ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʊʇɺ. ɼʨʫʛʠʡ ʨʽʚʝʥʴ ʤʽʩʪʠʪʴ ʪʘʢʽ ʯʠʥʥʠʢʠ, ʷʢ: ʪʨʘʥʩʧʦʨʪʥʦ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʯʠʥʥʠʢʠ ʙʝʟʧʝʢʠ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ 

ʧʘʩʘʞʠʨʽʚ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ. 
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ʈʦʟʛʣʷʜ ʪʠʧʦʣʦʛʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʚʘʪʠ ʪʘʢʽ 

ʢʨʠʪʝʨʽʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ: ʢʽʣʴʢʽʩʪʴ ʧʽʜô̒ ʜʥʘʥʠʭ 

ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʊʇɺ ʪʘ ʬʦʨʤʘ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ. ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʪʠʧʽʚ ʢʣʘʩʠʬʽʢʘʮʽʡ ʊʇɺ ʙʫʣʦ 

ʩʬʦʨʤʦʚʘʥʦ ʟʘʛʘʣʴʥʫ ʘʝʨʦʧʦʨʪʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽ,ʁ ʷʢʘ ʤʦʞʝ ʩʪʘʪʠ ʜʦʧʦʚʥʝʥʥʷʤ 

ʜʦ ʚʞʝ ʥʘʷʚʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʊʇɺ.   

ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʪʝʨʠʪʦʨʽʡ ʊʇɺ ʘʝʨʦʧʦʨʪʽʚ ʟ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʜʦ 10 ʤʣʥ ʧʘʩ/ʨʽʢ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ʜʽʣʷʥʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʟʘʡʤʘʻ ʟʦʥʘ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʴ ʪʘ ʧʨʦʾʟʥʠʭ 

ʯʘʩʪʠʥ (45,0 %), ʜʨʫʛʦʶ ʟʦʥʦʶ ʟʘ ʧʣʦʱʝʶ ʻ ʟʦʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ (24,2 %), 

ʪʨʝʪʴʦʶ ï ʟʦʥʘ ʙʣʘʛʦʫʩʪʨʦʶ (17,3 %), ʯʝʪʚʝʨʪʦʶ ï ʧʽʰʦʭʽʜʥʘ ʪʝʨʠʪʦʨʽʷ (13,5 %).  
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ʈʆɿɼɯʃ 3. ɸʅɸʃɯɿ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ ʋʄʆɺ 

ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʊʈɸʅʉʇʆʈʊʅʆ-ʇɽʈɽʉɸɼʆʏʅʀʍ ɺʋɿʃɯɺ  

ʅɸ ʊɽʈʀʊʆʈɯɰ ɸɽʈʆɺʆʂɿɸʃʔʅʀʍ ʂʆʄʇʃɽʂʉɯɺ 

 

3.1. ʆʙʩʪʝʞʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʤʦʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʰʦʭʽʜʥʦʛʦ 

ʨʫʭʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

 

ʑʦʨʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʦʚʽʪʨʷʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʷʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ, 

ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʫʤʦʚʠ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ, ʦʯʽʢʫʚʘʥʥʷ, ʧʝʨʝʙʫʚʘʥʥʷ 

ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʪʘʢʘ ʪʝʥʜʝʥʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ, ʷʢʽ 

ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʙʫʚʘʶʪʴ ʪʘ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʽʰʢʠ ʚ ʧʨʠʤʽʱʝʥʥʽ ʘʝʨʦʚʦʢʟʘʣʫ ʘʙʦ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʽʚ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʝʦʜʥʦʨʽʜʥʽ ʟʘ ʩʚʦʾʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʽ ʪʦʤʫ ʧʦʚʠʥʥʽ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʷ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ.  

ɺʽʜʦʤʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʽʰʦʭʽʜʥʠʤ 

ʨʫʭʦʤ ʩʢʣʘʜʥʽʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʥʩʧʦʨʪʥʠʤ ʨʫʭʦʤ. ʇʽʰʦʭʽʜʥʠʡ ʨʫʭ ʤʘʻ ʩʚʦʾ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʽ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ ʥʴʦʛʦ ʚʧʣʠʚʘ ̒ ʥʠʟʢʘ ʷʢ 

ʚʥʫʪʨʽʰʥʽʭ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. ʆʜʥʠʤ ʟʽ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʽ ʚʘʞʣʠʚʠʭ 

ʫʤʦʚ ʦʧʪʠʤʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʻ ʚʨʘʭʫʚʘʥʥʷ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʬʽʟʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʶʜʝʡ.  ʊʦʤʫ ʧʽʜ ʯʘʩ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ 

ʽʟ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʽʰʦʭʦʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʡʦʛʦ ʚʝʣʠʯʠʥʫ ʽ ʭʘʨʘʢʪʝʨ. 

ɻʘʨʘʥʪʫʚʘʥʥʷ ʟʨʫʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʽʰʦʭʦʜʽʚ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʚʽʜʧʦʚʽʜʘʣʴʥʽʰʠʭ ʟʘʭʦʜʽʚ ʫ ʧʨʠʡʥʷʪʪʽ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ (ɯʇʈ) 

ʜʣʷ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʤʽʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʱʝ ʜʦʩʽ 

ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʠʤ ʨʦʟʜʽʣʦʤ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʫ. ʉʢʣʘʜʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʧʦʚʝʜʽʥʢʘ ʧʽʰʦʭʦʜʽʚ ʚʘʞʯʝ ʧʽʜʜʘʻʪʴʩʷ ʨʝʛʣʘʤʝʥʪʘʮʽʾ, ʥʽʞ ʧʦʚʝʜʽʥʢʘ ʚʦʜʽʾʚ, ʘ 
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ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʨʝʞʠʤʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʚʘʞʢʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ 

ʯʠʥʥʠʢʠ ʟ ʫʩʽʤʘ ʚʽʜʭʠʣʝʥʥʷʤʠ, ʧʨʠʪʘʤʘʥʥʠʤʠ ʦʢʨʝʤʠʤ ʛʨʫʧʘʤ ʣʶʜʝʡ. 

ʆʜʥʠʤ ʽʟ ʧʦʢʘʟʥʠʢʽʚ ʟʨʫʯʥʦʩʪʽ ʪʘ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʽʰʦʭʽʜʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

ʣʶʜʝʡ ʻ ʦʧʪʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʾʭʥʴʦʛʦ ʨʫʭʫ. ʊʘʢ, ʩʘʤʝ ʪʘʢʘ ʰʚʠʜʢʽʩʪʴ, ʷʢʘ ʻ 

ʥʘʡʧʨʠʡʥʷʪʥʽʰʦʶ ̔  ʚʣʘʰʪʦʚʫʻ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʰʦʭʦʜʘ, ʟʚʘʞʘʶʯʠ ʥʘ ʡʦʛʦ ʬʽʟʠʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʦʪʨʝʙʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʪʘʢʫ ʰʚʠʜʢʽʩʪʴ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʣʠʰʝ ʟʘ 

ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʫʧʝʥ ̫ʩʚʦʙʦʜʠ ʨʫʭʫ. ɼʣʷ ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥ ̫ʩʚʦʙʦʜʠ ʧʝʨʝʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʨʝʞʠʤʠ ʨʫʭʫ: ʚʽʣʴʥʠʡ, 

ʜʦʧʫʩʪʠʤʦ ʚʽʣʴʥʠʡ, ʱʽʣʴʥʠʡ, ʜʫʞʝ ʱʽʣʴʥʠʡ ʽ ʟʘʪʦʨ (ʪʽʩʥʷʚʘ). ʉʪʫʧʽʥʴ ʩʚʦʙʦʜʠ 

ʨʫʭʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, ʘ ʩʚʦʻʁ  ʯʝʨʛʦ ,ʁ ʥʘ ʱʽʣʴʥʽʩʪʴ 

ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʤʘʻ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ. 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ 

ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʾʭʥʽʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʡ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʽʰʦʭʽʜʥʠʡ ʨʫʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʩʘʤʝ ʷʢ ʨʫʭ ʧʽʰʦʭʽʜʥʠʭ 

ʧʦʪʦʢʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʜʦ  ʚʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʘʝʨʦʚʦʢʟʘʣʫ ʪʘ ʚʽʜ ʥʝʾ. ɯ ʩʘʤʝ ʮʝ ʚʢʘʟʫʻ 

ʥʘ ʪʝ, ʱʦ ʧʽʰʦʭʽʜʥʠʡ ʨʫʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʜʝʙʽʣʴʰʦʛʦ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ, ʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʠʭ ʫʤʦʚ ʜʣʷ ʪʘʢʦʛʦ 

ʨʫʭʫ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʧʣʘʥʫʚʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ.  

ʆʪʞʝ, ʱʦʙ ʚʞʠʪʠ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʣʘʥʫʚʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʠʭ, ʢʦʤʬʦʨʪʥʠʭ ʽ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ 

ʜʦʧʦʤʦʞʫʪʴ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽ ʩʧʝʮʠʬʽʯʥʽ  ʦʩʦʙʣʠʚʦʩʪʽ, ʪʝʥʜʝʥʮʽʾ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʫʭʫ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ 

ʟʘʢʦʨʜʦʥʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʘʝʨʦʧʦʨʪʽʚ.  

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʧʘʩʘʞʠʨʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ ʨʫʭʫ ʚ ʊʇɺ ʘʝʨʦʧʦʨʪʽʚ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 
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ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʪʝʨʤʽʥʘʣʽʚ ʟʘʢʦʨʜʦʥʥʠʭ ʪʘ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʽʟ 

ʧʣʦʱʝʶ ʾʭʥʽʭ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ. ʇʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʽʰʦʭʽʜʥʫ 

ʟʦʥʫ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ ʤʦʞʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʘʝʨʦʧʦʨʪʫ çɹʘʥʜʘʨʘʥʘʾʢʝè (ʐʨʽ-

ʃʘʥʢʘ) (ʨʠʩ. 3.1).  

 

ʈʠʩ. 3.1. ʇʽʰʦʭʽʜʥʘ ʟʦʥʘ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ ʘʝʨʦʧʦʨʪʫ çɹʘʥʜʘʨʘʥʘʾʢʝè (ʐʨʽ-

ʃʘʥʢʘ). ɼʞʝʨʝʣʦ: [72]  

 

ʄʘʢʩʠʤʘʣʴʥʫ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʝʨʤʽʥʘʣʽʚ ʟʘ ʦʜʥʫ ʛʦʜʠʥʫ 

ʚʠʢʦʨʠʩʪʘʥʦ ʷʢ ʧʦʢʘʟʥʠʢ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʯʘʩʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ 

ʣʶʜʝʡ ʫ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1.  

ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʱʽʣʴʥʦʩʪʝʡ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʊʇɺ ʘʝʨʦʧʦʨʪʽʚ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʜʦ 10 ʤʣʥ ʧʘʩ/ʨʽʢ 

ʚʠʟʥʘʯʝʥʦ ʡʦʛʦ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ï 0,93 ʧʘʩ/ʤ2.  

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʙʘʛʘʪʦ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʫʯʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʧʽʰʦʭʽʜʥ ̔ʧʦʪʦʢʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʜʝʣ ̔ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʧʨʘʮʷʭ [73, 74, 75, 76, 77, 78, 79, 80], ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʱʦʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʩʘʤʝ ʥʘ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʧʨʦʩʪʦʨʽʚ ʫ ʤʽʩʪʘʭ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʟʜʝʙʽʣʴʰʦʛʦ ʮ ̔ʧʠʪʘʥʥʷ ʚʞʝ ʚʠʨʽʰʝʥʽ. ɸʣʝ ʧʽʰʦʭʽʜʥʠʡ ʨʫʭ ʽʩʥʫʻ ʥʝ ʣʠʰʝ ʥʘ 

ʚʫʣʠʮʷʭ ʤʽʩʪ. ʋ ʩʚʦʾʭ ʧʨʘʮʷʭ ɺ. ʇʨʝʜʪʝʯʝʥʩʢɹʠʡ ʟʘʟʥʘʯʘʚ, ʱʦ ʨʫʭ ʣʶʜʝʡ 

ʩʫʧʨʦʚʦʜʞʫʻ ʢʦʞʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʪʦʤʫ ʚ ʙʫʜʽʚʣʷʭ ʪʘ ʩʧʦʨʫʜʘʭ 
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ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʩʪʦʨʫ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʣʶʜʝʡ ʚʢʨʘʡ 

ʥʝʦʙʭʽʜʥʝ. ʉʘʤʝ ʨʫʭ ʣʶʜʝʡ ʫ ʙʫʜʽʚʣʷʭ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʻ ʛʦʣʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʙʽʣʴʰʦʩʪʽ ʾʭʥʽʭ ʛʨʦʤʘʜʩʴʢʠʭ 

ʧʨʠʤʽʱʝʥʴ. ʋ ʚʽʜʧʦʚʽʜʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥ ̫ʣʶʜʩʴʢʦʛʦ 

ʨʫʭʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʧʽʰʦʭʦʜʫ-ʧʘʩʘʞʠʨʫ, ʷʢʠʡ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟ 

ʧʝʚʥʦ ʁʢʽʣʴʢʩ̔ʪʁ ʙʘʛʘʞʫ, ʨʦʟʤʽʱʝʥʦʛʦ ʫ ʚʘʣʽʟʘʭ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʘ ʬʦʨʤ.  

ʊʘʙʣʠʮʷ 3.1 

ʄʘʢʩʠʤʘʣʴʥʽ ʱʽʣʴʥʦʩʪʽ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʫ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥʘʭ ʊʇɺ  

ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ʄʘʢʩʠʤʘʣʴʥʘ 

ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ 

ʚ ʧʽʰʦʭʽʜʥʽʡ 

ʟʦʥʽ, ʧʘʩ/ʤ2 

ʇʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʪʝʨʤʽʥʘʣʘ ʧʘʩ/ʛʦʜ 

ʇʣʦʱʘ ʧʽʰʦʭʽʜʥʦʾ 

ʟʦʥʠ ʧʝʨʝʜ 

ʘʝʨʦʚʦʢʟʘʣʦʤ, ʪʠʩ.ʤ2 

1 

ʈʝʛʽʦʥʘʣʴʥʠʡ 

ʘʝʨʦʧʦʨʪ çɼʝʡʥè 

(ʉʐɸ) 

0,74 1700 2300 

2 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 1,05 1800 [68] 1700 

3 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 0,7 1 200 [69] 1700 

4 
çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè 
(ʉʣʦʚʘʯʯʠʥʘ) 

0,45 1500 [70] 3300 

5 

çɻʜʘʥʩʴʢè ʤ̔ʝʥʽ ʃʝʭʘ 

ɺʘʣʝʥʩʠ, ʪʝʨʤʽʥʘʣ 2 

(ʇʦʣʴʱʘ) 

1,3 2400 [71] 1800 

6 

çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ 

çDè, ʧʝʨʰʠʡ ʨʽʚʝʥʴ 

(ʋʢʨʘʾʥʘ) 

0,43 3000 6900 

7 

çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ 

çDè, ʜʨʫʛʠʡ ʨʽʚʝʥʴ 

(ʋʢʨʘʾʥʘ) 

1,03 3000 2900 

8 
çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ 

çBè (ʋʢʨʘʾʥʘ) 
0,57 1600 2800 

9 
çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ 

çFè (ʋʢʨʘʾʥʘ) 
1,63 1800  1100 

10 çʃʴʚʽʚè (ʋʢʨʘʾʥʘ) 0,5 2000 4000 

11 

çɹʘʥʜʘʨʘʥʘʾʢʝè, 

ʪʝʨʤʽʥʘʣ 2, ʧʝʨʰʠʡ 

ʨʽʚʝʥʴ (ʐʨʽ-ʃʘʥʢʘ) 

1,33 1600 [72] 1200 

12 

çɹʘʥʜʘʨʘʥʘʾʢʝè, 

ʪʝʨʤʽʥʘʣ 2, ʜʨʫʛʠʡ 

ʨʽʚʝʥʴ (ʐʨʽ-ʃʘʥʢʘ) 

1,5 1500 [72] 1000 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 0,93  
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ʆʪʞʝ, ʥʘʧʨʠʢʽʥʮʽ 1960-ʭ ʨʦʢʽʚ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʨʫʭʫ 

ʣʶʜʩʴʢʠʭ ʧʦʪʦʢʽʚ, ʷʢʽ ʛʨʫʥʪʫʚʘʣʠʩʷ ʥʘ ʦʮʽʥʶʚʘʥʥʽ ʚʧʣʠʚʫ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ 

(ʚʠʨʘʞʝʥʦʾ ʯʝʨʝʟ ʱʽʣʴʥʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ) ʥʘ ʰʚʠʜʢʽʩʪʴ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ 

ʨʫʭʫ. ɹʫʣʠ ʟʨʦʙʣʝʥʽ ʩʧʨʦʙʠ ʚʠʟʥʘʯʠʪʠ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʣʶʜʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʣʘʙʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ.   

ʅʘʧʨʠʢʽʥʮʽ 1970-ʭ ʨʦʢʽʚ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘ ʟʘʢʦʨʜʦʥʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʙʘʛʘʪʦ ʥʘʪʫʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ (ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟ̔ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʰʣʷʭʽʚ ʧʦʜʘʥʽ ʥʘ ʨʠʩ. 3.2 [81, 82, 83ï94]). ʋ ʉʐɸ, ʅʽʤʝʯʯʠʥʽ, 

ʗʧʦʥʽʾ [81, 82, 83ï94] ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʽ ʜʘʣʠ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ 

ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ, ʱʦ ʧʦʚôʷʟʫʻ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ V ʪʘ ʡʦʛʦ 

ʱʽʣʴʥʽʩʪʴ D ʥʘ ʧʽʜʩʪʘʚʽ ʟʘʢʦʥʽʚ ʧʩʠʭʦʬʽʟʠʢʠ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʪʝʦʨʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʪʝʦʨʽʾ ʽʛʦʨ (ʧʨʠʥʮʠʧ ʫʟʛʦʜʞʝʥʦʛʦ ʦʧʪʠʤʫʤʫ) ʪʘ ʪʝʦʨʽʾ ʩʪʘʪʠʩʪʠʯʥʠʭ ʨʽʰʝʥʴ 

(ʪʝʦʨʽʷ ʢʨʘʡʥʽʭ ʯʣʝʥʽʚ ʚʠʙʽʨʢʠ). 

ʋʥʘʩʣʽʜʦʢ ʜʦʩʣʽʜʞʝʥʴ [81, 82, 83ï94] ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʥʘʡʚʘʞʣʠʚʽʰʫ ʜʣʷ 

ʥʦʨʤʫʚʘʥʥʷ ʧʨʦʙʣʝʤʫ ï ʦʪʨʠʤʘʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʦʧʠʩʫʻ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʚô̫ ʟʢʫ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʧʽʜ ʯʘʩ ʨʫʭʫ ʟ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʰʣʷʭʫ (ʪʘʙʣ. 3.2). ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.2, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʜʦʧʫʩʪʠʤʝ ʢʦʤʬʦʨʪʥʝ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʥʘ ʨʽʚʥʽ 0,69 ʣʶʜ/ʤ2, ʦʩʢʽʣʴʢʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʠʜ ʰʣʷʭʫ ʧʦʟʘ ʙʫʜʠʥʢʘʤʠ ʧʨʠʡʥʷʪʥʠʡ ʜʣʷ ʚʫʣʠʯʥʠʭ ʧʨʦʩʪʦʨʽʚ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱ ʘʝʨʦʧʦʨʪʽʚ.  

ʊʘʙʣʠʮʷ 3.2 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ a ʪʘ D0 ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʰʣʷʭʫ 

ɺʠʜ ʰʣʷʭʫ ʘ (ʢʦʝʬʽʮʽʻʥʪ) D0, ʣʶʜ/ʤ
2 (ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ) 

ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʧʦʟʘ 

ʙʫʜʠʥʢʘʤʠ 
0,407 0,69 

ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʫ ʙʫʜʠʥʢʘʭ 0,295 0,51 

ʇʨʦʨʽʟ 0,295 0,65 

ʉʭʦʜʠ ʚʥʠʟ 0,400 0,89 

ʉʭʦʜʠ ʚʛʦʨʫ 0,305 0,67 
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ɿʘʢʦʨʜʦʥʥʘ ʧʨʘʢʪʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʧʦʢʘʟʫʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʧʽʜ ʯʘʩ ʨʫʭʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʰʣʷʭʘʤʠ (ʨʠʩ. 3.2). ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ, ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʰʚʠʜʢʦʩʪʝʡ ʣʶʜʝʡ ʫ ʧʦʪʦʮʽ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ 

ʱʽʣʴʥʦʩʪʝʡ, ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʽ h ʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʽʰʦʭʦʜʽʚ 110ï

120 ʤ/ʭʚ ʤʘʶʪʴ ʪʘʢʽ ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢ ʧʝʨʝʩʘʜʦʯʥʽ ʚʫʟʣʠ ʪʘ 

ʤʝʪʨʦʧʦʣʽʪʝʥʠ. ʊʘʢʽ ʧʽʢʦʚʽ ʰʚʠʜʢʦʩʪʽ ʧʦʷʩʥʶʶʪʴʩʷ ʤʝʪʦʶ ʷʢʥʘʡʰʚʠʜʰʠʭ 

ʧʝʨʝʩʘʜʦʢ ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. ɿʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʝʨʝʤʽʱʝʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʾʭʥʷ ʱʽʣʴʥʽʩʪʴ ʩʪʘʥʦʚʠʪʠʤʝ 0,5 ʧʘʩ/ʤ2. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʩʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʤʘʢʩʠʤʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʽʰʦʭʽʜʥʠʭ 

ʟʦʥ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʘʝʨʦʧʦʨʪʽʚ ï 0,93 ʧʘʩ/ʤ2 (ʜʠʚ. ʪʘʙʣ. 3.1). 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʱʽʣʴʥʦʩʪʽ ʨʫʭʫ ʣʶʜʝʡ ʟʘ ʾʭ 

ʰʚʠʜʢʦʩʪʝʡ ʧʝʨʝʤʽʱʝʥʥʷ 110ï120 ʤ/ʭʚ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 0,5 ʧʘʩ/ʤ2 ʫ ʊʇɺ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ.  

 

ʈʠʩ. 3.2. ɿʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʱʽʣʴʥʦʩʪʽ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʧʨʠ ʨʫʩʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʰʣʷʭʘʤʠ. ɼʞʝʨʝʣʘ: [81, 82, 83-94] 
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ʐʢʦʣʘ (ʩʝʨʝʜʥʷ ʛʨʫʧʘ)

ʉʧʦʨʪʠʚʥʽ ʩʧʦʨʫʜʠ

ʂʽʥʦʪʝʘʪʨ

ʄʘʛʘʟʠʥ
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ʗʢ ʫʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʧʽʰʦʭʽʜʥʽ ʧʦʪʦʢʠ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʧʝʚʥʠʤ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ, ʟʫʤʦʚʣʝʥʠʤ ʟʘʣʝʞʥʽʩʪʶ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʧʦʪʦʢʫ ʽ ʰʚʠʜʢʽʩʪʶ 

ʧʝʨʝʩʫʚʘʥʥʷ ʪʘ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʫ ʧʽʰʦʭʦʜʽʚ.  

ɺʽʜʦʤʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʩʫʚʘʥʥʷ ʫʩʽʭ ʧʽʰʦʭʦʜʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʦʪʦʮʽ. ʏʠʩʣʝʥʥʠʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʜʽʘʧʘʟʦʥ  ʰʚʠʜʢʦʩʪʽ ʧʽʰʦʭʦʜʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ  ʚʽʜ 

0,33 ʜʦ 1,8 ʤ/ʩ [76, 79].  

ʐʚʠʜʢʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʻ ʟʘʣʝʞʥʽʩʪʶ ʬʫʥʢʮʽʾ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʥʘ 

ʚʠʟʥʘʯʝʥʽʡ ʜʽʣʷʥʮʽ, 

ὺ ὪὈ  

ʜʝ ὺ ï h ʚʠʜʢʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ; f ï ʬʫʥʢʮʽʷ; D ï ɦ ʽʣʴʥʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ.  

ʑʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʪʘʢ: 

Ὀ
ὔ

ὰϽ‏
 

ʜʝ ‏ ï ʰʠʨʠʥʘ ʚʽʜʧʦʚʽʜʥʦʾ ʜʽʣʷʥʢʠ ʰʣʷʭʫ; N ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʧʽʰʦʭʦʜʽʚ; l ï 

ʜʦʚʞʠʥʘ ʚʽʜʧʦʚʽʜʥʦʾ ʜʽʣʷʥʢʠ ʰʣʷʭʫ; D ï ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ. 

ɺʽʜʪʘʢ, ʤʘʶʯʠ ʧʦʢʘʟʥʠʢʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʚ ʤʽʩʮʷʭ 

ʤʘʩʦʚʠʭ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʤʽʱʝʥʴ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʱʽʣʴʥʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ, ʘ ʟʚʽʜʩʠ ï ʥʝʦʙʭʽʜʥʫ ʰʠʨʠʥʫ, ʷʢʫ ʟʘʡʤʘʪʠʤʝ ʧʦʪʽʢ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʨʫʭʫ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ. 

‏
ὔ

ὰϽὈ
Ȣ  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʜʦʩʣʽʜʞʝʥʥʷ [76, 77, 79] ʚ ʛʘʣʫʟʽ ʬʦʨʤʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʥʘʪʫʨʥʠʭ ʫʤʦʚʘʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰʘ 

ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʩʪʘʥʦʚʠʪʴ  q = 1,01ï1,5 ʦʩʦʙʠ/ ʤ2, ʘ ʟʘ ʱʽʣʴʥʦʩʪʽ ʘʙʦ q = 1,51ï

3,0 ʦʩʦʙʠ/ʤ2 ʚʠʥʠʢʘʻ ʪʘʢʝ ʷʚʠʱʝ, ʷʢ ʪʽʩʥʷʚʘ, ʜʝ ʨʫʭ ʧʽʰʦʭʦʜʽʚ ʧʦʚʥʽʩʪʶ 

ʥʝʤʦʞʣʠʚʠʡ.  

ʈʦʟʛʣʷʜʘʶʯʠ ʨʫʭ ʣʶʜʝʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʧʦʪʨʽʙʥʦ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʧʝʨʝʤʽʱʫʶʪʴʩʷ, ʤʘʶʯʠ ʷʢʫʩʴ ʚʘʣʽʟʫ. ʋ 

ʪʘʢʦʤʫ ʨʘʟʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʩʢʽʣʴʢʠ ʣʶʜʝʡ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʥʘ ʷʢʽʡʩʴ 
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ʧʣʦʱʠʥʽ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʦʜʠʥ ʤʝʪʨ ʢʚʘʜʨʘʪʥʠʡ (ʦʩʦʙʠ/ ʤ2 ), ʘ ʷʢʫ ʧʣʦʱʫ ʟʘʡʤʘʻ 

ʧʽʰʦʭʽʜ ʨʘʟʦʤ ʽʟ ʨʝʯʘʤʠ, ʷʢʽ ʚʽʥ ʧʝʨʝʤʽʱʫʻ. 

ʊʦʤʫ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʫ ʪʘʢʦʤʫ ʧʦʪʦʮʽ ʤʘʻ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʥʝ ʢʽʣʴʢʽʩʪʶ 

ʣʶʜʝʡ, ʘ ʩʫʤʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʻʢʮʽʡ ʥʘ ʧʦʚʝʨʭʥʶ. ʊʦʜʽ ʤʘʻʤʦ, ʱʦ:  

ὔ ВὪȟ  

ʜʝ Ὢ ɀ ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʻʢʮʽʾ ʦʜʥʽʻʾ ʣʶʜʠʥʠ, ʤ2.  

ʆʪʞʝ, ʱʽʣʴʥʽʩʪʴ ʪʘʢʦʛʦ ʧʦʪʦʢʫ ʙʫʜʝ ʚʠʨʘʞʝʥʘ (ʤ2/ʤ2): 

Ὀ
ВὪ

ὰϽ‏
ȟ σȢρ 

ʜʝ ‏ ï ʰʠʨʠʥʘ ʚʽʜʧʦʚʽʜʥʦʾ ʜʽʣʷʥʢʠ ʰʣʷʭʫ; ВὪ ï ʩʫʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʻʢʮʽʡ 

ʣʶʜʝʡ; l ï ʜʦʚʞʠʥʘ ʚʽʜʧʦʚʽʜʥʦʾ ʜʽʣʷʥʢʠ ʰʣʷʭʫ; D ï ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ.  

ʗʢ ʬʦʨʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʢ̒ʮʽʾ ʣʶʜʠʥʠ ʦʙʨʘʥʦ ʝʣʽʧʩ, ʫ ʷʢʦʤʫ ʰʠʨʠʥʘ 

ï ʘ ʽ ʪʦʚʱʠʥʘ ï ʩ ʣʶʜʠʥʠ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʜʽʘʤʝʪʨʫ (ʨʠʩ. 3.3).  

 

 

ʈʠʩ. 3.3. ʇʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʻʢʮʽʾ ʣʶʜʠʥʠ ʟ ʙʘʛʘʞʝʤ 

 

ɻʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʨʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʻ ʧʨʦʧʦʟʠʮʽʷ ʧʨʦ ʪʝ, ʱʦ 

ʬʦʨʤʘ ʝʣʽʧʩʘ (ʧʨʦʢ̒ʮʽʾ ʣʶʜʠʥʠ) ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ ʩʪʠʩʥʝʥʥʷ 

ʧʦʪʦʢʫ. ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [95] ʚ ʛʘʣʫʟʽ ʬʦʨʤʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʙʨʘʪʠ D = 0,92 ʤ2/ʤ2. ɸʣʝ 

ʧʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʣʶʜʩʴʢʝ ʪʽʣʦ ʧʨʫʞʥʝ ʧ̔ ʜ ʯʘʩ ʟʥʘʯʥʦʛʦ ʩʪʠʩʢʘʥʥ,̫ ʪʦʤʫ 

ʡʦʛʦ ʬʦʨʤʘ ʽ ʧʣʦʱʘ ʧʨʦʢ̒ʮʽʾ ʟʘʟʥʘʻ ʟʤʽʥ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʬʽʟʠʯʥʘ ʤʝʞʘ ʱʽʣʴʥʦʩʪʽ 

ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,92 ʤ2/ʤ2. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʣʶʜʩʴʢʠʭ ʧʦʪʦʢʽʚ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʪʽʢ, ʤʘʶʪʴ ʽʟ ʩʦʙʦ  ʁʨʫʯʥʫ ʥʦʰʫ (ʚʘʣʽʟʠ, 

ʨʶʢʟʘʢʠ, ʩʫʤʢʠ, ʧʦʨʪʬʝʣʽ). ʏʘʩʪʦ ʚ ʧʦʪʦʮʽ ʣʶʜʠ ʡʜʫʪʴ ʟ̔ ʜʽʪʴʤʠ, ʪʨʠʤʘʶʯʠ ʾʭ ʥʘ 

ʨʫʢʘʭ ʘʙʦ ʚʝʜʫʯʠ ʾʭ ʟʘ ʨʫʢʫ. ʋʩʝʨʝʜʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʨʘʤʝʪʨʽʚ ʣʶʜʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ 

ʚ ʨʽʟʥʦʤʫ ʦʜʟ̫ʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.3 [96] ʽ ʚʟʷʪʽ ʷʢ ʨʦʟʨʘʭʫʥʢʦʚ.̔ ɸʣʝ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʟʘʩʪʘʨʽʣ ̔̔  ʧʦʪʨʝʙʫʶʪʴ ʦʥʦʚʣʝʥʥʷ ʪʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ. ʊʦʤʫ ʚ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪ ʽʟ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʻʢʮʽʡ 

ʧʘʨʘʤʝʪʨʽʚ ʣʶʜʝʡ ʟ ʙʘʛʘʞʝʤ, ʫʥʘʩʣʽʜʦʢ ̫ ʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʧʣʦʱʽ, ʷʢʫ ʟʘʡʤʘʻ ʣʶʜʠʥʘ ʟ ʚʘʣʽʟʘʤʠ ʧʽʜ ʯʘʩ ʨʫʭʫ (ʨʠʩ. 3.4) ʪʘ ʣʶʜʝʡ ʟ 

ʽʥʚʘʣʽʜʥʽʩʪʶ (ʨʠʩ. 3.5). ʈʦʟʤʽʨʠ ʚʘʣʽʟ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.4 [97].  

ʊʘʙʣʠʮʷ 3.3.  

ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʘʨʘʤʝʪʨʽʚ ʣʶʜʠʥʠ 

ɺʽʢ ʣʶʜʠʥʠ ʐʠʨʠʥʘ ʘ, ʤ ʊʦʚʱʠʥʘ ʩ, ʤ 

ʇʣʦʱʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʧʨʦʝʢʮʽʾ f, ʤ2 

ɼʦʨʦʩʣʽ ʚ ʦʜʷʟʽ:    

ʣʽʪʥʴʦʤʫ 0,46 0,28 0,100 

ʚʫʣʠʯʥʦʤʫ 

ʤʽʞʩʝʟʦʥʥʦʤʫ 
0,48 0,30 0,113 

ʚʫʣʠʯʥʦʤʫ ʟʠʤʦʚʦʤʫ 0,50 0,32 0,125 

ʇʽʜʣʽʪʦʢ 0,43 - 0,38 0,27 - 0,22 0,090 - 0,067 

ɼʠʪʠʥʘ 0,34- 0,30 0,21 - 0,17 0,056 - 0,040 

 

ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʢ̒ʮʽʾ 

ʣʶʜʠʥʠ ʟ ʚʘʣʽʟʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʨʦʢ̒ʮʽʾ, ʷʢʝ 

ʜʦʨʽʚʥʶʻ 1,11 ʤ2/ʣʶʜ (ʨʠʩ. 3.6). ʎʝʡ ʧʦʢʘʟʥʠʢ ʻ ʚʠʭʽʜʥʠʤ ʟʥʘʯʝʥʥʷʤ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʚʽʜ ʡʦʛʦ ʱʽʣʴʥʦʩʪʽ.  
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f = 0,26 ʤ2/ʣʶʜ f = 0,66 ʤ2/ʣʶʜ f = 0,70 ʤ2/ʣʶʜ f = 0,43 ʤ2/ʣʶʜ f = 0,46 ʤ2/ʣʶʜ 

  
 

  

f = 0,57 ʤ2/ʣʶʜ f = 0,58 ʤ2/ʣʶʜ f = 0,65 ʤ2/ʣʶʜ f = 0,71 ʤ2/ʣʶʜ f = 0,78 ʤ2/ʣʶʜ 

     

f = 0,82 ʤ2/ʣʶʜ  f = 0,85 ʤ2/ʣʶʜ f = 0,95 ʤ2/ʣʶʜ f = 0,98 ʤ2/ʣʶʜ f = 1,11 ʤ2/ʣʶʜ 

ʈʠʩ. 3.4. ɿʥʘʯʝʥʥʷ ʧʣʦʱ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʢ̒ʮʽʡ ʣʶʜʝʡ ʽʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤ 

ʙʘʛʘʞʝʤ ʽ ʜʽʪʴʤʠ 
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f = 1,0 ʤ2/ʣʶʜ f = 1,57 ʤ2/ʣʶʜ f = 1,68 ʤ2/ʣʶʜ f = 1,22 ʤ2/ʣʶʜ f = 1,32 ʤ2/ʣʶʜ 

ʈʠʩ. 3.5. ɿʥʘʯʝʥʥʷ ʧʣʦʱ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʢ̒ʮʽʡ ʣʶʜʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ 

 

ʊʘʙʣʠʮʷ 3.4 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʘʣʽʟ ʟʘ ʨʦʟʤʽʨʘʤʠ 

ʈʦʟʤʽʨ ʇʘʨʘʤʝʪʨʠ (ʚ x ʰ ʭ ʛ) 

S 55 ʭ 40 ʭ 20 ʩʤ 

M 65 ʭ 40 ʭ 20 ʩʤ 

L 70 ʭ 50 ʭ 30 ʩʤ 

XL 81 ʭ 54 ʭ 32 ʩʤ 

XXL 90 ʭ 54 ʭ 32 ʩʤ 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ  (3.1), ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʜʦʚʞʠʥʫ ʧʦʪʦʢʫ, ʪʘʢ ʽ 

ʡʦʛʦ ʰʠʨʠʥʫ, ʱʦ ʩʚʦʻʁ  ʯʝʨʛʦ  ʁʜʦʨʽʚʥʶʚʘʪʠʤʝ ʧʣʦʱʽ, ʷʢʫ ʟʘʡʤʘʪʠʤʝ ʧʦʪ̔ʢ.  

 

ʈʠʩ. 3.6. ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʧʨʦʻʢʮʽʷ ʣʶʜʠʥʠ ʟ ʙʘʛʘʞʝʤ, Ὢʧʘʩ = 1,11 ʤ2/ʣʶʜ 
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ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʰʠʨʠʥʫ ʪʘ ʜʦʚʞʠʥʫ ʧʦʪʦʢʫ ʪʘ ʾʭ ʟʘʣʝʞʥʩ̔ʪɹ ʚʽʜ 

ʱʽʣʴʥʦʩʪʽ, ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʝʩʪʠ ʦʜʠʥʠʮʽ ʱʽʣʴʥʦʩʪʽ ʤ2/ʤ2 ʥʘ ʣʶʜ/ʤ2, ʪʦʙʪʦ ʱʦʙ 

ʧʣʦʱʘ ʧʨʦʢ̒ʮʽʾ ʣʶʜʠʥʠ ʚʧʣʠʚʘʣʘ ʥʘ ʪʝ, ʩʢʽʣʴʢʠ ʣʶʜʝʡ ʤʦʞʝ ʧʦʤʽʩʪʠʪʠʩʷ ʥʘ 

ʧʣʦʱ̔ ʜʽʣʷʥʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʫʤʦʚʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, 

ʱʦ ʩʪʘʥʦʚʠʪʴ D = 0,92 ʤ2/ʤ2, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʱʽʣʴʥʽʩʪʴ ʫ ʣʶʜ/ʤ2. ɼʣʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʟʴʤʝʤʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʨʦʻʢʮʽʾ 1,11 ʤ2/ʣʶʜ. ɿʘ 

ʫʤʦʚʠ ʧʣʦʱʽ ʧʨʦʻʢʮʽʾ 1,11 ʤ2/ʣʶʜ ʪʘ ʟʘ ʱʽʣʴʥʦʩʪʽ 0,92 ʤ2/ʤ2 ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʥʘ 1 

ʤ2 ʩʪʘʥʦʚʠʪʠʤʝ 0,92/1,11 = 0,83 ʣʶʜ/ʤ2 (ʪʦʙʪʦ, ʥʘ 1 ʤ2 ʤʦʞʝ ʧʦʤʽʩʪʠʪʠʩʷ 0,83 

ʣʶʜʠʥʠ ʟ ʙʘʛʘʞʝʤ). ʊʦʤʫ ʧʨʠ Ὢʧʘʩ = 1,11 ʤ2/ʣʶʜ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʤʘʪʠʤʝ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʱʽʣʴʥʦʩʪʽ, ʧʦʜʘʥʫ ʥʘ ʨʠʩ. 3.7. ʈʦʟʨʘʭʫʥʢʠ ʱʽʣʴʥʦʩʪʽ ʚ ʦʜʠʥʠʮʷʭ 

ʣʶʜ/ʤ2 ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.5 [98]. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ h ʚʠʜʢʽʩʪʴ ʩʪʦʩʦʚʥʦ ɦ ʽʣʴʥʦʩʪʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʟʘ ʫʤʦʚʠ ʟʙʽʣʴʰʝʥʥ ̫ ʱʽʣʴʥʦʩʪʽ ʰʚʠʜʢʽʩʪʴ ʟʤʝʥʰʫʚʘʪʠʤʝʪʴʩʷ, ʘ ʧʽʜ ʯʘʩ 

ʟʤʝʥʰʝʥʥ ̫ ï ʟʙʽʣʴʰʫʚʘʪʠʤʝʪʴʩʷ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ 

ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʪʠʤʝ 0,94 ʣʶʜ/ʤ2. 

 

ʈʠʩ. 3.7. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʧʨʠ Ὢʧʘʩ = 1,11 ʤ2/ʣʶʜ 

 

 ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʽ ʡʦʛʦ ʱʽʣʴʥʦʩʪʽ.  

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʦʨʽʚʥʶʻ r = πȟωωυ. 

1

0,801

0,597

0,477

0,392
0,327

0,273
0,227

0,188
0,153

0

0,2

0,4

0,6

0,8

1

1,2

0,04 0,09 0,18 0,27 0,36 0,45 0,54 0,63 0,72 0,83

ʂ
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ʾ
 
ʰ
ʚ
ʠ
ʜ
ʢ
ʦ
ʩ
ʪ
ʽ

ʑʽʣʴʥʽʩʪʴD, ʣʶʜ/ʤ2
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ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʘʻ ʚʠʛʣʷʜ: 

ὺ πȟπρρςϽὈ πȟςρπσϽὈ ρȟρχπτȢ  

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,991.  

ʊʘʙʣʠʮʷ 3.5 

ʈʦʟʨʘʭʫʥʢʠ ʱʽʣʴʥʦʩʪʽ ʚ ʦʜʠʥʠʮʷʭ ʣʶʜ/ʤ2 ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʶ  

█ʧʘʩ = 1,11 ʤ2/ʣʶʜ 

ʑʽʣʴʥʽʩʪʴ, ʤ2/ʤ2 ʈʦʟʨʘʭʫʥʦʢ ʱʽʣʴʥʦʩʪʽ ʚ ʦʜʠʥʠʮʷʭ ʣʶʜ/ʤ2 

0,05 ʤ2/ʤ2 0,05/1,11 =0 ,04 

0,1 ʤ2/ʤ2 0,1/1,11 = 0,09 

0,2 ʤ2/ʤ2 0,2/1,11 = 0,18 

0,3 ʤ2/ʤ2 0,3/1,11 = 0,27 

0,4 ʤ2/ʤ2 0,4/1,11 = 0,36 

0,5 ʤ2/ʤ2 0,5/1,11 = 0,45 

0,6 ʤ2/ʤ2 0,6/1,11 = 0,54 

0,7 ʤ2/ʤ2 0,7/1,11 = 0,63 

0,8 ʤ2/ʤ2 0,8/1,11 = 0,72 

0,92 ʤ2/ʤ2 0,92/1,11 = 0,83 

  

ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ 0,92 ʤ2/ʤ2, ʱʦ ʜʦʨʽʚʥʶʻ 0,83 ʣʶʜʠʥʠ ʥʘ  

1 ʤ2  ʟʘ Ὢʣʶʜ = 1,11 ʤ2/ʣʶʜ, ʚʩʪʘʥʦʚʠʤʦ ʪʘʢʫ ʟʘʣʝʞʥʽʩʪʴ, ʱʦ ʥʘ ʧʣʦʱʽ 2 ʤ2 (ʩʪʦʨʦʥʠ 

ʜʽʣʷʥʢʠ 1,41ʭ1,41ʤ) ʟʤʦʞʝ ʨʦʟʤʽʩʪʠʪʠʩʷ: 

ὔ ὈϽ ɿϽ ὰ πȟψσϽς̍ ρȟφφ ̟̌Ȣ̅  

ʆʪʞʝ, ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʢʦʤʬʦʨʪʫ ʧʦʤʽʩʪʠʪʴʩʷ ʦʜʥʘ ʣʶʜʠʥʘ ʟ ʙʘʛʘʞʝʤ 

(ʨʠʩ.3.5). ɿ ʦʛʣʷʜʫ ʥʘ ʢʦʤʬʦʨʪʥʠʡ ʧʦʢʘʟʥʠʢ ʦʜʥʘ ʣʶʜʠʥʘ ʥʘ 2 ʤ2 ʟʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

Ὢʣʶʜ = 1,11 ʤ2/ʣʶʜ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʰʠʨʠʥʫ ʰʣʷʭʫ ʜʣʷ ʨʫʭʫ ʥʘ 

ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ 1,41 ʤ. ɼʘʣʽ ʚʩʪʘʥʦʚʠʤʦ ʧʨʠʡʥʷʪʥʫ ʱʽʣʴʥʽʩʪʴ ʜʣʷ Ὢʣʶʜ = 

1,11 ʤ2/ʣʶʜ. ɼʦ ʧʨʠʢʣʘʜʫ, ʧʨʦʘʥʘʣʽʟʫʻʤʦ D = 0,6 ʤ2/ʤ2, ʟʘ ʷʢʦʾ ʥʘ ʦʜʠʥ ʤʝʪʨ 

ʢʚʘʜʨʘʪʥʠʡ ʨʦʟʤʽʩʪʠʪʴʩʷ 0,54 ʣʶʜ, ʪʦʜʽ ʷʢ ʥʘ ʧʣʦʱʫ 2 ʤ2 ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ 

ʜʦʨʽʚʥʶʚʘʪʠʤʝ: 

ὔ ὈϽ ‏ Ͻὰ πȟυτϽς̍ ρȟπψ ̟̌Ȣ̅                          

ʂʦʤʬʦʨʪʥʫ ʱʽʣʴʥʽʩʪʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ D = 0,6 ʤ2/ʤ2, ʟʘ ʷʢʦʾ ʥʘ ʧʣʦʱʽ 2 ʤ2  

ʨʦʟʤʽʩʪʠʪʴʩʷ ʦʜʥʘ ʣʶʜʠʥʘ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʝʶ ʧʨʦʻʢʮʽʾ Ὢʣʶʜ = 1,11 ʤ2/ʣʶʜ 

ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ ʰʠʨʠʥʠ ʪʨʦʪʫʘʨʫ ʥʘ ʇʇ 1,41 ʤ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ ʤʦʞʥʘ 

ʧʦʨʽʚʥʷʪʠ ʽʟ ʟʘʢʦʨʜʦʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [81, 82, 83ï94], ʫ ʷʢʠʭ ʟʥʘʯʝʥʥʷ 
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ʱʽʣʴʥʦʩʪʽ ʚ ʊʇɺ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʣʶʜʝʡ ʩʪʘʥʦʚʠʪʴ 0,5 ʣʶʜ/ʤ2. 

ɿʚʽʜʩʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʰʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʮʽʣʴʥ ̔ʽ ʙʣʠʟʴʢ ̔ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʣʶʜʝʡ ʟʛʽʜʥʦ ʽʟ 

ʟʘʢʦʨʜʦʥʥʠʤ ʜʦʩʚʽʜʦʤ [98].  

ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʟʘʢʦʨʜʦʥʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʽʥʽʤʘʣʴʥʘ 

ʰʠʨʠʥʘ ʧʽʰʦʭʽʜʥʠʭ ʜʦʨʽʞʦʢ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ SN-ʥʦʨʤ (SN 640201) 

[99]. ʐʠʨʠʥʘ ʜʦʨʽʞʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʠʨʠʥʠ ʨʽʟʥʠʭ ʧʨʠʟʥʘʯʝʥʠʭ ʩʤʫʛ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʘʪʠʯʥʦʶ ʰʠʨʠʥʦʶ ʧʽʰʦʭʦʜʽʚ ʽ ʜʦʜʘʪʢʦʚʦʶ ʪʘ ʙʝʟʧʝʯʥʦʶ 

ʰʠʨʠʥʦʶ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ ʢʦʞʥʦʾ ʩʤʫʛʠ. ʐʠʨʠʥʘ ʜʚʦʩʤʫʛʦʚʠʭ ʜʦʨʽʞʦʢ 

ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʦʙʭʽʜ ʜʚʦʭ ʧʽʰʦʭʦʜʽʚ (ʦʜʠʥ ʟ ʙʘʛʘʞʝʤ, ʽʥʰʠʡ ʙʝʟ ʙʘʛʘʞʫ), (ʪʘʙʣ. 

3.6). 

ʊʘʙʣʠʮʷ 3.6  

ʉʪʘʥʜʘʨʪʥʘ ʪʘ ʤʽʥʽʤʘʣʴʥʘ ʰʠʨʠʥʘ ʜʚʦʩʤʫʛʦʚʠʭ ʜʦʨʽʞʦʢ 

ʐʠʨʠʥʘ 

ʜʦʨʽʞʢʠ 

ɼʦʨʽʞʢʘ 1: ʧ̔ ʰʦʭʽʜ ʟ 

ʙʘʛʘʞʝʤ 

ɼʦʨʽʞʢʘ 2: ʧ̔ ʰʦʭʽʜ ʙʝʟ 

ʙʘʛʘʞʫ 

ɿʘʛʘʣʴʥʘ 

ʰʠʨʠʥʘ, ʤ 
ʆʩʥʦʚʥʘ 

ʰʠʨʠʥʘ, ʤ 

ɼʦʧʦʚʥʝʥʥʷ 

ʜʣʷ ʜʠʥʘʤʽʢʠ 

 ̔ʙʝʟʧʝʯʥʦʾ 

ʰʠʨʠʥʠ, ʤ 

ʆʩʥʦʚʥʘ 

ʰʠʨʠʥʘ 

ɼʦʧʦʚʥʝʥʥʷ 

ʜʣʷ ʜʠʥʘʤʽʢʠ 

 ̔ʙʝʟʧʝʯʥʦʾ 

ʰʠʨʠʥʠ, ʤ 

ʉʪʘʥʜʘʨʪʥʘ 0,80 0,40 0,60 0,40 2.20 

ʄʽʥʽʤʘʣʴʥʘ 0,80 - 0,60 - 1.40 

ɼʞʝʨʝʣʦ: [99] 

ɿʘ ʪʘʙʣ. 3.6 ʩʪʘʥʜʘʨʪʥʘ ʰʠʨʠʥʘ ʜʚʦʩʤʫʛʦʚʦʛʦ ʪʨʦʪʫʘʨʫ ʧʦʚʠʥʥʘ ʙʫʪʠ 2,20 

ʤ. ʄʽʥʽʤʘʣʴʥʘ ʰʠʨʠʥʘ 1,40 ʤ ʤʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʣʠʰʝ ʥʘ ʢʦʨʦʪʢʠʭ ʜʽʣʷʥʢʘʭ. 

ʋ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥʘʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʘʛʘʪʴʤʘ ʚʽʜʚʽʜʫʚʘʯʘʤʠ (ʥʘʧʨʠʢʣʘʜ, 

ʟʘʣʽʟʥʠʯʥʽ ʩʪʘʥʮʽʾ, ʘʝʨʦʧʦʨʪʠ), ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʚʠʧʘʜʢʦʤ ʨʫʭʫ ʙʫʜʫʪʴ 

ʧʽʰʦʭʦʜʠ ʟ ʙʘʛʘʞʝʤ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ (ʙʘʟʦʚʘ ʩʪʘʪʠʯʥʘ ʰʠʨʠʥʘ 80 ʩʤ). ʊʦʤʫ 

ʟʘʛʘʣʴʥʘ ʰʠʨʠʥʘ ʪʘʢʠʭ ʜʦʨʽʞʦʢ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 2,40 ʤ.  

ʅʘʩʪʫʧʥʠʡ ʨʦʟʤʽʨ ʪʨʠʩʤʫʛʦʚʠʭ ʜʦʨʽʞʦʢ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʦʙʭʽʜ ʪʨʴʦʭ 

ʧʽʰʦʭʦʜʽʚ (ʦʜʥʘ ʦʩʦʙʘ ʟ ʙʘʛʘʞʝʤ, ʽʥʰʽ ʜʚʦʻ ʙʝʟ ʙʘʛʘʞʫ). ʉʪʘʥʜʘʨʪʥʘ ʰʠʨʠʥʘ 

ʪʨʠʩʤʫʛʦʚʦʾ ʜʦʨʽʞʢʠ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 3,2 ʤ [99]. ɿʘʛʘʣʴʥʘ ʰʠʨʠʥʘ ʰʣʷʭʫ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʨʫʭʫ ʧʽʰʦʭʦʜʽʚ ʟ ʙʘʛʘʞʝʤ ʥʘ ʚʩʭ̔ ʩʤʫʛʘʭ ʜʦʨʽʞʢʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ 

ʤʝʥʰʝ ʥʽʞ 3,6 ʤ. 
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ʇʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ ʧʘʩʘʞʠʨʽʚ ʟ ʙʘʛʘʞʝʤ ʥʘ 

ʘʝʨʦʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ ʚ ʘʝʨʦʧʦʨʪʘʭ ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʧʣʦʱʽ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ S (ʤ2/ʧʘʩ) ʫ ʧʨʦʮʝʩʽ ʨʫʭʫ. ɻʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ ʱʽʣʴʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ D (ʣʶʜ/ʤ2 ) ʧʨʠ Ὢʧʘʩ = 1,11 ʤ2  ʽ ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ 1,41 ʤ ʰʠʨʠʥʠ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʰʣʷʭʽʚ ʚʽʜ ʟʥʘʯʝʥʴ ʧʣʦʱʽ S ʥʘ ʦʜʥʫ 

ʣʶʜʠʥʫ (ʤ2/ʣʶʜ) ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 3.7. ɿʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʰʣʷʭʫ 1,41 ʤ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʝ ʷʢ ʤʽʥʽʤʘʣʴʥʝ ʧʽʜ ʯʘʩ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥ ̫ ʧʘʩʘʞʠʨʘ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʣʦʱʝʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʻʢʮʽʾ Ὢʧʘʩ = 1,11 ʤ2/ʣʶʜ. ɯʟ ʧʨʦʚʝʜʝʥʠʭ 

ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʨʤʽʥʘʣʘ çDè ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ 

ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʧʘʩʘʞʠʨʘ ʟ ʚʘʣʽʟʦʶ ï 4,5 ʢʤ/ʛʦʜ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 75 ʤ/ʭʚ. ʅʘ 

ʦʩʥʦʚʽ ʰʚʠʜʢʦʩʪʽ ʽ ʧʣʦʱʽ, ʚʠʜʽʣʝʥʦʾ ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ 

ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ Q ʧʘʩ/ʭʚ ʧʦʪʦʢʫ ʤʘʶʯʠ ʰʠʨʠʥʫ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ 

ʰʣʷʭʫ 1,41 ʤ, ʧʦʜʽʣʠʚʰʠ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʥʘ ʧʣʦʱʫ ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ  

(ʨʠʩ. 3.8).  
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Ὓ
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ʜʝ Q ï ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ; V ï h ʚʠʜʢʽʩʪʴ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʧʦʪʦʢʫ; S ï ʧʣʦʱʘ 

ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ.  

 

ʈʠʩ. 3.8. ɿʘʣʝʞʥʽʩʪʴ ʱʽʣʴʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʟʘ ʫʤʦʚʠ Ὢʧʘʩ = 1,11 ʤ2/ʣʶʜ  ̔

ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 1,41 ʤ ʰʠʨʠʥʠ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʰʣʷʭʽʚ ʚʽʜ ʟʥʘʯʝʥʴ 

ʧʣʦʱʽ S ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ (ʤ2/ʣʶʜ)   
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ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʚʠʱʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʰʠʨʠʥʠ 

ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʰʣʷʭʫ ʜʣʷ ʧʘʩʘʞʠʨʘ ʟ ʙʘʛʘʞʝʤ ʟʘ ʫʤʦʚʠ ʧʣʦʱʽ Ὢʧʘʩ = 1,11 ʤ2
  

ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʦʪʦʢʫ ʟʘ ʚʽʜʧʦʚʽʜʥʦ ʟʘʜʘʥʦ ʁ

ʰʠʨʠʥʦ  ʁʜʽʣʷʥʢʠ ʨʫʭʫ. 

ʋʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʨʠʩ. 3.8) ʚʩʪʘʥʦʚʣʝʥʦ 

ʨʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ: ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ D ʽ ʧʣʦʱʽ S ʥʘ ʦʜʥʫ 

ʣʶʜʠʥʫ ʪʘ ʤʽʞ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ Q 1,41 ʤ ʰʠʨʠʥʠ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʰʣʷʭʽʚ ʽ ʧʣʦʱʽ S ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ. ʆʪʨʠʤʘʥʝ ʧʦʣʝ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʽ 

ʧʣʦʱʝʶ ʚʢʘʟʫʻ ʥʘ ʽʩʥʫʚʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʝʣʷʮʽʾ ὶ

πȟωφσ. ʆʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʘʻ ʚʠʛʣʷʜ:  

 Ὀ πȟπφχυϽὛ πȟψτωςϽὛ ςȟωρχυȢ  

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ Ὑ  πȟωςχ. 

ʅʘ ʦʩʥʦʚʽ ʜʨʫʛʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʤʽʞ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʽ 

ʧʣʦʱʝʶ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ r = πȟωφτ. ʈʽʚʥʷʥʥʷ 

ʨʝʛʨʝʩʽʾ ʤʘʻ ʚʠʛʣʷʜ: 

ὗ υȟςφρωϽὛ φφȟςφςϽὛ ςςχȟχυȢ  

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ Ὑ πȟωσπ. 

ʇʣʦʱʫ, ʷʢʘ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ, ʤʦʞʥʘ ʧʦʢʘʟʘʪʠ ʷʢ ʜʦʚʞʠʥʫ ʪʘ 

ʰʠʨʠʥʫ ʰʣʷʭʫ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʧʦʪʦʢʫ. ʆʪʞʝ, ʧʦʢʘʟʥʠʢʠ ʧʣʦʱ ʧʝʨʝʚʝʜʝʤʦ ʚ 

ʜʽʣʷʥʢʠ ʟ ʨʽʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʦʚʞʠʥʠ ʽ ʰʠʨʠʥʠ ʧʦʪʦʢʫ. ʊʦʤʫ ʟʥʘʯʝʥʥʷ ʧʣʦʱ 

ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ ʤʘʪʠʤʫʪʴ ʧʘʨʘʤʝʪʨʠ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʰʣʷʭʽʚ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 

3.7.  

ʊʘʙʣʠʮʷ 3.7 

ʇʘʨʘʤʝʪʨʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʦʪʦʢʽʚ ʥʘ ʦʩʥʦʚʽ ʧʣʦʱʽ ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ 

ʇʣʦʱʘ ʤ2/ʣʶʜ ʐʠʨʠʥʘ ʧʦʪʦʢʫ, ʤ ɼʦʚʞʠʥʘ ʧʦʪʦʢʫ, ʤ 

0,4 0,64 0,64 

0,8 0,9 0,9 

1,2 1,1 1,1 

1,6 1,27 1,27 

2,0 1,41 1,41 

2,4 1,55 1,55 

2,8 1,68 1,68 

3,2 1,79 1,79 
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ɺʠʟʥʘʯʠʚʰʠ ʧʦʢʘʟʥʠʢʠ ʜʽʣʷʥʦʢ ʨʫʭʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʦʱ ʥʘ ʦʜʥʦʛʦ 

ʧʘʩʘʞʠʨʘ, ʧʨʦʩʣʽʜʢʫʻʤʦ ʟʘʣʝʞʥʽʩʪʴ ʱʽʣʴʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʜ ʰʠʨʠʥʠ l ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʰʣʷʭʽʚ ʥʘ ʨʠʩ. 3.9.  

 

ʈʠʩ. 3.9. ɿʘʣʝʞʥʽʩʪʴ ʱʽʣʴʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʟʘ ʫʤʦʚʠ Ὢʧʘʩ = 1,11 ʤ2/ʣʶʜ 

ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʜ ʰʠʨʠʥʠ l ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʰʣʷʭʽʚ, ʤ 

 

ʋʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ D ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʽ ʰʠʨʠʥʦ  ʁ l 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʰʣʷʭʽʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʦʨʽʚʥʶʻ r = πȟωφσς. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʘʻ ʚʠʛʣʷʜ: 

Ὀ πȟπφχυϽὰ πȟψτωςϽὰ ςȟωρχυȢ  

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ Ὑ πȟωςχ. 

ɯʟ ʛʨʘʬʽʢʘ ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘ ʫʤʦʚʠ ʟʙʽʣʴʰʝʥʥ ̫ ʰʠʨʠʥʠ 

ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʰʣʷʭʫ ʟʤʝʥʰʫʻʪʴʩʷ ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ, ʘ ʚ ʨʘʟʽ ʟʤʝʥʰʝʥʥ ̫

ʰʠʨʠʥʠ ʧʦʪʦʢʫ ï ʱʽʣʴʥʽʩʪʴ, ʥʘʚʧʘʢʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ 

ʚʠʦʢʨʝʤʠʪʠ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ 

ʟ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʶ ʰʠʨʠʥʦʶ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʚʽʣʴʥʠʡ 

ʨʫʭ ʧʘʩʘʞʠʨʽʚ ʟ̔ ʙʘʛʘʞʝʤ. ʄ̔ʥʽʤʘʣʴʥʘ ʰʠʨʠʥʘ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʘʝʨʦʧʦʨʪʫ ʜʣʷ 

ʪʦʛʦ, ʘʙʠ ʱʦʥʘʡʤʝʥʰʝ ʜʚʘ ʧʽʰʦʭʦʜʠ ʟ ʙʘʛʘʞʝʤ ʤʦʛʣʠ ʢʦʤʬʦʨʪʥʦ ʨʫʭʘʪʠʩʷ, ʥʝ 
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ʩʪʚʦʨʶʶʯʠ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ, ʜʦʨʽʚʥʶʻ 3,6 ʤ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ, ʦʜʥʘ ʩʤʫʛʘ ʜʣʷ ʨʫʭʫ 

ʩʪʘʥʦʚʠʪʴ 1,8 ʤ. ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʱʽʣʴʥʦʩʪʝʡ ʧʽʰʦʭʽʜʥʠʭ 

ʧʦʪʦʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, 

ʘʝʨʦʧʦʨʪʽʚ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʜʦ 10 ʤʣʥ ʧʘʩ/ʨʽʢ, ʚʠʟʥʘʯʝʥʦ ʡʦʛʦ ʩʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ï 0,93 ʧʘʩ/ʤ2. ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʟʘʢʦʨʜʦʥʥ ̔ʜʦʩʣʽʜʞʝʥʥ ̫ʧʦ ʧʘʨʘʤʝʪʨʘʭ 

ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥ ̫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʰʣʷʭʘʤʠ, ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ ʨʫʭʫ ʣʶʜʝʡ ï 0,5 ʧʘʩ/ʤ2, ʟʘ ʾʭ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ 110ï120 ʤ/ʭʚ ʫ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ. ʇʦʢʘʟʥʠʢ 

ʱʽʣʴʥʦʩʪʽ 0,5 ʧʘʩ/ʤ2 (ʟʛʽʜʥʦ ʽʟ ʟʘʢʦʨʜʦʥʥʠʤ ʜʦʩʚʽʜʦʤ) ʙʣʠʟʴʢʠʡ ʜʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ʢʦʤʬʦʨʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ, ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ï 0,54 ʧʘʩ/ʤ2 (0,6 

ʤ2/ʤ2) ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʣʦʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʢ̒ʮʽʾ ʣʶʜʠʥʠ ʟ 

ʙʘʛʘʞʝʤ ï Ὢʣʶʜ = 1,11 ʤ2/ʣʶʜ.  

 

3.2. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ 

ʘʝʨʦʧʦʨʪʘʭ 

 

ʈʘʮʽʦʥʘʣʴʥʽ ʨʽʰʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʊʇɺ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʟʘʣʝʞʘʪʴ ʥʘʩʘʤʧʝʨʝʜ ʚʽʜ ʟʘʧʨʦʻʢʪʦʚʘʥʠʭ ʧʣʦʱ ʾʭʥʽʭ 

ʜʽʣʷʥʦʢ. ʂʦʤʧʘʢʪʥʘ ʜʽʣʷʥʢʘ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʬʦʨʪʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʟ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤʠ 

ʧʽʰʦʭʽʜʥʠʤʠ ʚʽʜʩʪʘʥʥʷʤʠ ʤʽʞ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʦʱ 

ʪʝʨʠʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɼʣʷ ʘʥʘʣʽʟʫ ʟʘʛʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʣʦʱ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʢʦʨʜʦʥʥʽ ʪʘ ʚʽʪʯʠʟʥʷʥʽ ʘʝʨʦʧʦʨʪʠ ʪʘ ʾʭʥʽ 

ʥʘʡʙʽʣʴʰʽ ʨʽʯʥʽ ʦʙʩʷʛʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ (ʪʘʙʣ. 3.8). ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʨʠʪʦʨʽʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʤʽʞ 

ʨʽʯʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʘʝʨʦʧʦʨʪʽʚ ʪʘ ʟʘʛʘʣʴʥʠʤʠ ʧʣʦʱʘʤʠ ʾʭʥʽʭ ʊʇɺ, ʷʢʘ 

ʧʦʢʘʟʘʣʘ, ʱʦ ʟ̔ ʟʙʽʣʴʰʝʥʥʷʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʧʣʦʱʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ (ʨʠʩ. 3.10).   
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ʊʘʙʣʠʮʷ 3.8  

ɿʘʢʦʨʜʦʥʥʠʡ ʪʘ ʚʽʪʯʠʟʥʷʥʠʡ ʜʦʩʚʽʜ ʧʣʦʱ ʊʇɺ ʚ ʘʝʨʦʧʦʨʪʘʭ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ʇʣʦʱʘ ʊʇɺ, 

ʪʠʩ. ʤ2 

ʇʘʩʘʞʠʨʦʧʦʪʽʢ, ʤʣʥ 

ʧʘʩ/ʨʽʢ 

1 çʂʝʡʧʪʘʫʥè (ʇɸʈ) 258,0  10,82 

2 ç̔ ʤʝʥʽ ʢʦʨʦʣʷ ʐʘʢʠè (ʇɸʈ) 382,1  6,09  

3 ʈʝʛʽʦʥʘʣʴʥʠʡ ʘʝʨʦʧʦʨʪ çɼʝʡʥè (ʉʐɸ) 136,2  2,25  

4 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 107,7  3,72 

5 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 58,7 5,0 

6 çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè (ʉʣʦʚʘʯʯʠʥʘ) 70,1 2,21 

7 çɻʜʘʥʩʴʢ ʽʤʝʥʽ ʃʝʭʘ ɺʘʣʝʥʩʠè (ʇʦʣʴʱʘ) 233,0 5,90 

8 çʉʘʥ-ɼʽʻʛʦè (ʉʐɸ) 388,1 24,0 

9 çʖʜʞʠʥè (ʉʐɸ) 196,2 1,71 

10 çʂʝʨʥʩè (ɸʚʩʪʨʘʣʽʷ) 300,0 5,07 

11 çɹʦʨʠʩʧʽʣʴè (ʋʢʨʘʾʥʘ) 150,0 15,26 

12 çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ çDè (ʋʢʨʘʾʥʘ) 63,3 12,66 

13 çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ çFè (ʋʢʨʘʾʥʘ) 45 2,61 

14 çʂʠʾʚ-ɾʫʣʷʥʠè, ʪʝʨʤʽʥʘʣ çɸè (ʋʢʨʘʾʥʘ) 40,0 2,61 

15 çʃʴʚʽʚè (ʋʢʨʘʾʥʘ) 80,3 2,21 

16 çʆʜʝʩʘè (ʋʢʨʘʾʥʘ) 39,0 1,69 

17 çʍʘʨʢʽʚè (ʋʢʨʘʾʥʘ) 67,5 1,34 

18 çɹʫʜʘʧʝʰʪè (ʋʛʦʨʱʠʥʘ) 310,0 16,17 

19 çɹʨʶʩʩʝʣʴè (ɹʝʣʴʛʽʷ) 450,0 25,68 

 

 

ʈʠʩ. 3.10. ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʊʇɺ ʚʽʜ ʨʽʯʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʘʝʨʦʧʦʨʪʫ 
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ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʽ ʨʽʯʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʘʝʨʦʧʦʨʪʫ (ʨʠʩ. 3.10). 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʦʨʽʚʥʶʻ r = 0,875. ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʘʻ ʚʠʛʣʷʜ: 

Ὓ πȟππσρϽὖ πȟρυφσϽὖ ςȟωχσφϽὖ ςσȟωυσϽὖ σχȟτυρϽὖ

τπςȟςρȟ  

ʜʝ S ï ʧʣʦʘɦ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ; P ï ʨʽʯʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ 

ʘʝʨʦʧʦʨʪʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ Ὑ  πȟχφχ. 

ɼʦʩʣʽʜʞʫʶʯʠ ʧʣʦʫɦ ʊʇɺ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʜʨʫʛʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʜʦʚʞʠʥʘʤʠ 

ʬʨʦʥʪʽʚ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ (ʪʘʙʣ. 3.9, ʜʦʜʘʪʦʢ ʊ) ʪʘ 

ʨʽʯʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʘʝʨʦʧʦʨʪʽʚ (ʨʠʩ. 3.11).  

ʊʘʙʣʠʮʷ 3.9  

ɼʦʚʞʠʥʠ ʬʨʦʥʪʽʚ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ʈʽʚʥʽ 

ʧʣʦʱʽ 

ɿʘʛʘʣʴʥʘ 

ʜʦʚʞʠʥʘ 

ʬʨʦʥʪʽʚ, ʤ 

ʇʘʩʘʞʠʨʦʧʦʪʽʢ, 

ʤʣʥ/ʨʽʢ 

ʂʘʥʘʜʩʴʢʽ [100, 101] 

1 çʊʦʨʦʥʪʦ ʇʽʨʩʦʥè ʊʝʨʤʽʥʘʣ 1 3 1735 29,0   

2 çɺʘʥʢʫʚʝʨè 2 1600  24.9   

3 çʄʦʥʨʝʘʣʴ-ʊʨʶʜʦè 2 1213  20,38   

4 çʂʘʣʛʘʨʽè 2 1250   18,49   

5 çɽʜʤʦʥʪʦʥè 3 990  8,25   

6 çʆʪʪʘʚʠ ʄʘʢʜʦʥʘʣʴʜ-ʂʘʨʪʴʻè 2 840   5,10   

ʋʢʨʘʾʥʩʴʢʽ 

7 
çɹʦʨʠʩʧʽʣʴè,  

ʪʝʨʤʽʥʘʣ çDè 

ʅʠʞʥʽʡ ʨʽʚʝʥʴ  
2 

300  
12,66   

ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ 200  

8 ɹʦʨʠʩʧʽʣʴ, ʪʝʨʤʽʥʘʣ çFè 1 150  2,61   

9 çʃʴʚʽʚè 1 250  2,21   

ɿʘʢʦʨʜʦʥʥʽ 

10 çɻʜʘʥʩʴʢè (ʇʦʣʴʱʘ) 1 310  5,90   

11 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 2 330  3,72   

12 çɹʨʘʪʠʩʣʘʚʘè (ʉʣʦʚʘʯʯʠʥʘ) 1 250  2,21   

13 çɼʝʡʥè (ʉʐɸ) 1 310  2,25   

14 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 1 200  5,0   

15 
çɹʘʥʜʘʨʘʥʘʾʢʝè 

 (ʐʨʽ-ʃʘʥʢʘ) [72] 

ʅʠʞʥʽʡ ʨʽʚʝʥʴ  
2 

140  
7,5 

ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ 140  

16 çʄʝʤʬʽʩè (ʉʐɸ) [22] 
ʅʠʞʥʽʡ ʨʽʚʝʥʴ  

2 
246  

11,25 
ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ 251 
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ʋʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʛʨʝʩʽʡʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʜʦʚʞʠʥʦʶ ʬʨʦʥʪʫ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ 

ʘʝʨʦʚʦʢʟʘʣʦʤ ʽ ʨʽʯʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʘʝʨʦʧʦʨʪʫ (ʨʠʩ. 3.11).  

 

ʈʠʩ. 3.11. ɿʘʣʝʞʥʽʩʪʴ ʜʦʚʞʠʥʠ ʬʨʦʥʪʫ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ 

ʘʝʨʦʚʦʢʟʘʣʦʤ ʚʽʜ ʨʽʯʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʘʝʨʦʧʦʨʪʫ 

 

ʆʪʨʠʤʘʥʝ ʧʦʣʝ ʢʦʨʝʣʷʮʽʾ ʚʢʘʟʫʻ ʥʘ ʽʩʥʫʚʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʟ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʝʣʷʮʽʾ ὶ πȟωρρχ.  

ʈ̔ ʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʘʻ ʚʠʛʣʷʜ:  

ὒ πȟχσπυϽὖ ςψȟσυσϽὖ σψψȟρυϽὖ ςρφρȟψȟ  

ʜʝ L ï ʜʦʚʞʠʥʘ ʬʨʦʥʪʫ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ; P ï ʨʽʯʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ 

ʘʝʨʦʧʦʨʪʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ Ὑ  πȟψσρς. 

ʅʘ ʦʩʥʦʚʽ ʛʨʘʬʽʢʘ ʨʠʩ. 3.11. ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟ ̔ʟʙʽʣʴʰʝʥʥʷʤ 

ʜʦʚʞʠʥʠ ʬʨʦʥʪʫ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʨʽʯʥʠʡ 

ʧʘʩʘʞʠʨʦʧʦʪʽʢ ʘʝʨʦʧʦʨʪʫ.  

ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʪʨʝʪʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʤʽʞ ʧʣʦʱʝʶ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ 

ʊʇɺ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʚ 
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ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ ʊʇɺ (ʪʘʙʣ. 3.10). ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʫʻ, ʱʦ ʟ ̔ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ 

ʧʽʰʦʭʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟʤʝʥʰʫʻʪʴʩʷ ʱʽʣʴʥʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʚ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ 

ʊʇɺ, ʘ ʚ ʨʘʟʽ ʟʤʝʥʰʝʥʥ ̫ʧʣʦʱʽ, ʥʘʚʧʘʢʠ, ʱʽʣʴʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ.  

ʋʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʧʣʦʱʝʶ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʊʇɺ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ ʽ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʱʽʣʴʥʽʩʪʶ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʚ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ ʊʇɺ (ʨʠʩ. 3.12). 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʦʨʽʚʥʶʻ r = πȟωτψω. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʘʻ ʚʠʛʣʷʜ: 

Ὓ σȟχτχψϽὈ ψσȟψυωϽὈ φςρȟτσϽὈ ρτχυȟψϽὈ ςπτυȟχȟ    

ʜʝ Ὓ ï ʧʣʦʱʘ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʊʇɺ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ; D ï ʤʘʢʩʠʤʘʣʴʥʘ 

ʱʽʣʴʥʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʚ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ ʊʇɺ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,9006.  

 

ʈʠʩ. 3.12. ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʊʇɺ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ ʚʽʜ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʚ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ ʊʇɺ 
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ʊʘʙʣʠʮʷ 3.10 

ʄʘʢʩʠʤʘʣʴʥʽ ʱʽʣʴʥʦʩʪʽ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʫ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥʘʭ ʊʇɺ  

ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ʄʘʢʩʠʤʘʣʴʥʘ 

ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ 

ʚ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ, 

ʧʘʩ/ʤ2 

ʇʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʪʝʨʤʽʥʘʣʘ, 

ʧʘʩ/ʛʦʜ 

ʇ̔ ʰʦʭʽʜʥʘ ʟʦʥʘ 

ʧʝʨʝʜ 

ʘʝʨʦʚʦʢʟʘʣʦʤ, ʤ2 

1 
ʈʝʛʽʦʥʘʣʴʥʠʡ ʘʝʨʦʧʦʨʪ 

çɼʝʡʥè (ʉʐɸ) 
0,74 1700 2300 

2 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 1,05 1800 [68] 1700 

3 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 0,7 1200 [69] 1700 

4 
çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè 
(ʉʣʦʚʘʯʯʠʥʘ) 

0,45 1500 [70] 3300 

5 

çɻʜʘʥʩʴʢ ʽʤ. ʃʝʭʘ 

ɺʘʣʝʥʩʠè, ʪʝʨʤʽʥʘʣ 2 

(ʇʦʣʴʱʘ)   

1,3 2400 [71] 1800 

6 

çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ 

çDè, ʧʝʨʰʠʡ ʨʽʚʝʥʴ 

(ʋʢʨʘʾʥʘ) 

0,43 3000 6900 

7 

çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ 

çDè, ʜʨʫʛʠʡ ʨʽʚʝʥʴ 

(ʋʢʨʘʾʥʘ) 

1,03 3000 2900 

8 
çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ 

çBè (ʋʢʨʘʾʥʘ) 
0,57 1600 2800 

9 
çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ 

çFè (ʋʢʨʘʾʥʘ)  
1,63 1800  1100 

10 çʃʴʚʽʚè (ʋʢʨʘʾʥʘ) 0,5 2000 4000 

11 

çɹʘʥʜʘʨʘʥʘʾʢʝè, 

ʪʝʨʤʽʥʘʣ 2, ʧʝʨʰʠʡ 

ʨʽʚʝʥʴ (ʐʨʽ-ʃʘʥʢʘ)  

1,33 1600 [72] 1200 

12 

çɹʘʥʜʘʨʘʥʘʾʢʝè, 

ʪʝʨʤʽʥʘʣ 2, ʜʨʫʛʠʡ 

ʨʽʚʝʥʴ (ʐʨʽ-ʃʘʥʢʘ)  

1,5 1500 [72] 1000 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 0,93  

 

ɼʦʩʣʽʜʞʫʶʯʠ ʧʣʦʱʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʧʦʨʪʽʚ, ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʜʽʣʷʥʢʠ ʘʚʪʦʙʫʩʥʠʭ ʩʪʦʷʥʦʢ (ʪʘʙʣ. 3.11), ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʚʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʱʦ ʟ ̔ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʯʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʘʝʨʦʧʦʨʪʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʚʽʜʩʪʦʶ ʘʚʪʦʙʫʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʊʦʤʫ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʣʦʘɦʤʠ ʘʚʪʦʙʫʩʥʠʭ ʩʪʦʷʥʦʢ (ʟʦʥ 

ʚʽʜʩʪʦʶ) ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʽ ʨʽʯʥʠʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʘʤʠ ʘʝʨʦʧʦʨʪʽʚ (ʨʠʩ. 3.13). 
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ʈʠʩ. 3.13. ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʘʚʪʦʙʫʩʥʠʭ ʩʪʦʷʥʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʚʽʜ ʨʽʯʥʦʛʦ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʘʝʨʦʧʦʨʪʫ  

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʦʨʽʚʥʶʻ r = 0,975. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʘʻ ʚʠʛʣʷʜ: 

Ὓ υτȟωχϽὖ ρπχςȟτϽὖ χρπψȟσϽὖ ρψωψχȟ   

ʜʝ Ὓ ï ʧʣʦʱʘ ʘʚʪʦʙʫʩʥʦʾ ʩʪʦʷʥʢʠ; P - ʨʽʯʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ ʘʝʨʦʧʦʨʪʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ R2 = 0,95. 

ʊʘʙʣʠʮʷ 3.11 

ɸʚʪʦʙʫʩʥʽ ʩʪʦʷʥʢʠ (ʟʦʥʠ ʚʽʜʩʪʦʶ) ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ ʇʘʩʘʞʠʨʦʧʦʪʽʢ, ʤʣʥ/ʨʽʢ ʇʣʦʱʘ ʟʘʙʫʜʦʚʠ, ʤ2 

1 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 5,0  2200 

2 çɹʦʨʠʩʧʽʣʴè (ʋʢʨʘʾʥʘ) 15,26 3300 

3 
çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè 

(ʉʣʦʚʘʯʯʠʥʘ) 
2,29 1500 

4 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 3,72 3300 

5 çɻʜʘʥʩʴʢè (ʇʦʣʴʱʘ) 5,9 4100 

6 
çɯʤʝʥʽ ʢʦʨʦʣʷ ʐʘʢʠè 

(ʇɸʈ) 
6,09 3000 

7 
çɯʤʝʥʽ ʌʝʨʝʥʮʘ ʃʽʩʪʘè 

(ʋʛʦʨʱʠʥʘ)  
16,17 5700 

8 çɹʝʨʣʽʥè (ʅʽʤʝʯʯʠʥʘ) 23,07 10000 

9 çʍʽʪʨʦʫè (ɸʥʛʣʽʷ) 80,10 12250 
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ɯʟ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱ 

ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ.  

ʊʦʤʫ ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʚʠʟʥʘʯʠʤʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʪʝʨʤʽʥʘʣʽʚ 

ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʟ ʛʘʙʘʨʠʪʘʤʠ ʧʨʠʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱ ʟ ʧʦʜʘʣʴʰʠʤ 

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʧʣʦʱʽ ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.12. 

ʊʘʙʣʠʮʷ 3.12  

ʇʦʢʘʟʥʠʢʠ ʊʇɺ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʽ ʧʣʦʱʽ ʥʘ ʦʜʥʦʛʦ 

ʧʘʩʘʞʠʨʘ ʚ ʊʇɺ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ ʊʝʨʤʽʥʘʣʠ 

ʇʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʪʝʨʤʽʥʘʣʘ ʧʘʩ/ʛʦʜ 

ʇʣʦʱʘ ʊʇɺ 

ʪʠʩ. ʤ2 

ʇʣʦʱʘ ʥʘ 

ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ 

ʚ ʊʇɺ, ʤ2 

1 çɹʦʨʠʩʧʽʣʴè 

D 6000  63,3  10,6 

F 1800 45,0  25,0 

B 1600 41,4 25,9 

2 çɾʫʣʷʥʠè ɸ 2000 40,0 20,0 

3 çʃʴʚʽʚè ɸ 2000 80,3 40,1 

4 çʆʜʝʩʘè 1, 2, 3 1000 39,0 39,0 

5 çʍʘʨʢʽʚè 1, 2, 3 1800 67,5 37,5 

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 28,3 

 

ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʚʦʢʟʘʣʴʥʠʭ ʧʣʦʱ ʧô̫ʪʠ ʥʘʡʙʽʣʴʰʠʭ ʘʝʨʦʧʦʨʪʽʚ 

ʋʢʨʘʾʥʠ ʚʩʪʘʥʦʚʣʝʥʦ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʽʜʚʝʜʝʥʦʾ ʧʣʦʱʽ ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ 

ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ï 28,3 ʤ2 (ʪʘʙʣ. 3.12). ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʝʨʤʽʥʘʣʽʚ ʟʘ ʦʜʥʫ ʛʦʜʠʥʫ, 

ʷʢ ʧʦʢʘʟʥʠʢ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʯʘʩʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ ʥʘ 

ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ. 

ʅʘ ʧʨʦʪʠʚʘʛʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʨʜʦʥʥʦʾ ʧʨʘʢʪʠʢʠ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʧʦʨʪʽʚ, ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʧʣʦʱʽ ʥʘ ʦʜʥʫ 

ʣʶʜʠʥʫ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʚʫʟʣʽ ï 78,5 ʤ2 (ʪʘʙʣ. 3.13). 

ʆʪʞʝ, ʧʦʨʽʚʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ 

ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʢʦʨʜʦʥʥʠʭ ʘʝʨʦʧʦʨʪʽʚ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫʢʨʘʾʥʩʴʢʘ 

ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ ʤʝʥʰʽ ʧʣʦʱʽ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ ʚ ʊʇɺ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʤʝʥʰʠʤʠ 
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ʧʣʦʱʘʤʠ ʾʭ ʪʝʨʠʪʦʨʽʾ. ʊʘʢʦʞ ʩʣʽʜ ʟʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʪʦʤʫ, ʱʦ ʚʽʪʯʠʟʥʷʥʽ 

ʘʝʨʦʧʦʨʪʠ ʤʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʧʘʨʢʦʤʽʩʮʴ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʛʘʙʘʨʠʪʠ ʪʘ ʨʦʟʤʽʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ.   

ʊʘʙʣʠʮʷ 3.13  

ʇʦʢʘʟʥʠʢʠ ʊʇɺ ʟʘʢʦʨʜʦʥʥʠʭ ʘʝʨʦʧʦʨʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʽ ʧʣʦʱʽ ʥʘ ʦʜʥʦʛʦ 

ʧʘʩʘʞʠʨʘ ʚ ʊʇɺ 

 ̄

ʟ/

ʧ 

ɸʝʨʦʧʦʨʪ ʊʝʨʤʽʥʘʣʠ 

ʇʨʦʧʫʩʢʥʘ 

ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʪʝʨʤʽʥʘʣʘ, 

ʧʘʩ/ʛʦʜ 

ʇʣʦʱʘ ʊʇɺ, 

ʪʠʩ. ʤ2 

ʇʣʦʱʘ ʥʘ 

ʦʜʥʦʛʦ 

ʧʘʩʘʞʠʨʘ ʚ 

ʊʇɺ, ʤ2 

1 çɼʝʡʥè (ʉʐɸ) 1 1700 136,2 80,1 

2 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ) 1 1800 [68] 107,7 59,8 

3 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 1 1200 [69] 58,7 48,9 

4 
çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè 
(ʉʣʦʚʘʯʯʠʥʘ) 

1 1500 [70] 70,1 46,7 

5 
çɻʜʘʥʩʴʢè ʽʤʝʥʽ ʃʝʭʘ 

ɺʘʣʝʥʩʠ (ʇʦʣʴʱʘ) 
ʊʝʨʤʽʥʘʣ 2 2400 [71] 233,0 97,1 

6 çʖʜʞʠʥè (ʉʐɸ) 1 1500 196,2 130,8 

7 çʂʝʡʧʪʘʫʥè (ʇɸʈ) 

ʄʽʞʥʘʨʦʜʥʠʡ 

ʪʝʨʤʽʥʘʣ 
2250 [102]  

258,0 60,7 
ɺʥʫʪʨʽʰʥʽʡ 

ʪʝʨʤʽʥʘʣ 
2000 

8 çʂʝʨʥʩè (ɸʚʩʪʨʘʣʽʷ) 

ʄʽʞʥʘʨʦʜʥʠʡ 

ʪʝʨʤʽʥʘʣ 
900 

302,1  104,1 
ɺʥʫʪʨʽʰʥʽʡ 

ʪʝʨʤʽʥʘʣ 
2000 

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 78,5 

 

ʆʪʞʝ, ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʘʥʘʣʽʟʽʚ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥ ̫

ʨʝʛʨʝʩʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʊʇɺ, ʜʦʚʞʠʥʦʶ ʬʨʦʥʪʫ 

ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ, ʧʣʦʱʝʶ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʊʇɺ, ʱʽʣʴʥʽʩʪʶ 

ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, ʧʣʦʱʘʤʠ ʘʚʪʦʙʫʩʥʠʭ ʩʪʦʷʥʦʢ ʪʘ ʨʽʯʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ 

ʘʝʨʦʧʦʨʪʽʚ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʣʽʥʽʡʥʽ ʟʚôʷʟʢʠ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. 

ɿʚʽʜʩʠ, ʚʠʜʥʦ, ʱʦ ʘʝʨʦʧʦʨʪʠ ʟ ʙʽʣʴʰʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ, ʧʝʨʝʚʘʞʥʦ ʤʘʪʠʤʫʪʴ 

ʙʽʣʴʰʽ ʧʣʦʱʽ ʊʇɺ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʪʘʢʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʱʦʜʦ ʟʘʛʘʣʴʥʠʭ ʧʣʦʱ ʊʇɺ ʪʘ ʨʽʯʥʠʭ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 

ʘʝʨʦʧʦʨʪʽʚ:  
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ï ʘʝʨʦʧʦʨʪʠ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʜʦ 5 ʤʣʥ ʧʘʩ/ʨʽʢ ʤʦʞʫʪʴ ʤʘʪʠ ʧʣʦʱʽ ʊʇɺ 

ʫ ʤʝʞʘʭ 40ï150 ʪʠʩ.ʤ2; 

ï ʘʝʨʦʧʦʨʪʠ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ 5ï15 ʤʣʥ ʧʘʩ/ʨʽʢ ï S = 150ï300 ʪʠʩ.ʤ2; 

ï ʘʝʨʦʧʦʨʪʠ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʧʦʥʘʜ 15 ʤʣʥ ʧʘʩ/ʨʽʢ ï S = < 300 ʪʠʩ.ʤ2. 

ɼʦʚʞʠʥʠ ʬʨʦʥʪʽʚ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʘʤʠ 

ʤʘʪʠʤʫʪʴ ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʨʽʯʥʠʭ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʘʝʨʦʧʦʨʪʽʚ: 

ï ʘʝʨʦʧʦʨʪʠ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʜʦ 5 ʤʣʥ ʧʘʩ/ʨʽʢ ʤʦʞʫʪʴ ʤʘʪʠ ʟʘʛʘʣʴʥʫ 

ʜʦʚʞʠʥʫ ʬʨʦʥʪʫ ʚ ʤʝʞʘʭ 150ï350 ʤ; 

ï ʘʝʨʦʧʦʨʪʠ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ 5ï15 ʤʣʥ ʧʘʩ/ʨʽʢ ï L = 350ï1000 ʤ; 

ï ʘʝʨʦʧʦʨʪʠ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʧʦʥʘʜ 15 ʤʣʥ ʧʘʩ/ʨʽʢ ï L = < 1000 ʤ.   

 ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʯʥʠʡ ʧʘʩʘʞʠʨʦʦʙʽʛ ʘʝʨʦʧʦʨʪʽʚ ʤʘʻ ʟʥʘʯʥʠʡ 

ʚʧʣʠʚ ʽ ʥʘ ʧʣʦʱʽ ʜʽʣʷʥʦʢ ʘʚʪʦʙʫʩʥʠʭ ʩʪʦʷʥʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʇɺ. ʋʥʘʩʣʽʜʦʢ 

ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ: 

ï ʘʝʨʦʧʦʨʪʠ ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʜʦ 10 ʤʣʥ ʧʘʩ/ʨʽʢ ʤʦʞʫʪʴ ʤʘʪʠ ʧʣʦʱʽ ʟʦʥ 

ʚʽʜʩʪʦʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚ ʤʝʞʘʭ 1000ï5000 ʤ2;   

ï ʘʝʨʦʧʦʨʪʠ ʟ ʧʘʩʘʞ. ʧʦʥʘʜ 10 ʤʣʥ ʧʘʩ/ʨʽʢ ï Sɸ = < 5000 ʤ2. 

 

3.3. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʜʦʩʪʫʧʫ ʧʘʩʘʞʠʨʽʚ ʜʦ ʘʝʨʦʧʦʨʪʫ ʟʘ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ 

 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʚʽʜʩʦʪʢʦʚʠʭ ʟʥʘʯʝʥʴ ʨʦʟʧʦʜʽʣʫ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʱʦʜʦ ʧʦʾʟʜʦʢ ʜʦ ʪʘ ʟ ʘʝʨʦʧʦʨʪʫ. ʎʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʫʘʣʴʥʝ ʱʦʜʦ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʧʣʦʱ ʊʇɺ 

ʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʨʽʯʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ. ɺʽʜʪʘʢ, ʜʦʮʽʣʴʥʦ ʚʝʩʴ ʧʦʪʽʢ 

ʣʶʜʝʡ ʚ ʘʝʨʦʧʦʨʪʫ, ʷʢʠʡ ʢʦʨʠʩʪʫʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʤ ʚʫʟʣʦʤ, 

ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ:    

1) ʧʘʩʘʞʠʨʠ ʥʘ ʧʨʠʚʘʪʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ; 

2) ʧʘʩʘʞʠʨʠ ʥʘ ʪʘʢʩʽ; 

3) ʧʘʩʘʞʠʨʠ ʥʘ ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ (ʘʚʪʦʙʫʩʠ, ʪʨʦʣʝʡʙʫʩʠ, ʪʨʘʤʚʘʾ); 
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4) ʧʘʩʘʞʠʨʠ ʥʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ; 

5) ʥ̔ʰʠʡ ʪʨʘʥʩʧʦʨʪ (ʚʝʣʦʩʠʧʝʜʠ, ʪʨʘʥʩʬʝʨʥʽ ʧʦʩʣʫʛʠ ʥʘ ʤʘʨʰʨʫʪʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ).  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʨʽʤ ʦʩʥʦʚʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʘʝʨʦʧʦʨʪʫ, ʷʢʠʡ 

ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʩʣʫʛʘʤʠ ʧʝʨʝʣʴʦʪʽʚ, ʽʩʥʫʻ ʯʘʩʪʢʘ ʣʶʜʝʡ, ʷʢʘ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʘʚʽʘʮʽʡʥʽ ʧʦʩʣʫʛʠ. ɼʦ ʩʢʣʘʜʫ ʮʽʻʾ ʯʘʩʪʢʠ ʚʭʦʜʷʪʴ ʪʘʢʽ ʛʨʫʧʠ:  

ï ʧʨʘʮʽʚʥʠʢʠ ʘʝʨʦʧʦʨʪʫ;  

ï ʟʫʩʪʨʽʯʘʶʯʽ ʪʘ ʧʨʦʚʦʜʞʘʶʯʽ;  

ï ʚʦʜʽʾ ʢʦʤʝʨʮʽʡʥʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʦʪʢʦʚʠʭ ʟʥʘʯʝʥʴ ʯʘʩʪʦʢ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʧʘʩʘʞʠʨʽʚ ʟʘ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʱʦʜʦ ʧʦʾʟʜʦʢ ʜʦ ʘʝʨʦʧʦʨʪʽʚ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʫʢʨʘʾʥʩʴʢʽ 

ʪʘ ʟʘʢʦʨʜʦʥʥʽ ʘʚʽʘʮʽʡʥʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʚʫʟʣʠ.  

ʐʦʩʪʠʤ ʘʝʨʦʧʦʨʪʦʤ ʟʘ ʦʙʩʷʛʦʤ ʨʽʯʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʚ ʋʢʨʘʾʥʽ ʻ 

ʘʝʨʦʧʦʨʪ çɿʘʧʦʨʽʞʞʷè, ʷʢʠʡ ʟʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [103] ʫ 2020 ʨ. ʤʘʚ ʪʘʢʽ ʚʽʜʩʦʪʢʦʚʽ 

ʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʧʘʩʘʞʠʨʽʚ: 60 % ʩʪʘʥʦʚʠʚ ʧʨʠʚʘʪʥʠʡ ʪʨʘʥʩʧʦʨʪ, 30 % 

ʧʘʩʘʞʠʨʽʚ ʜʽʩʪʘʶʪʴʩʷ ʜʦ ʘʝʨʦʧʦʨʪʫ ʥʘ ʪʘʢʩʽ, ʣʠʰʝ 10 % ʢʦʨʠʩʪʫ ʪʁʴʩʷ 

ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (ʨʠʩ. 3.14). 

 

ʈʠʩ. 3.14. ʈʦʟʧʦʜʽʣ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʝʨʦʧʦʨʪʫ çɿʘʧʦʨʽʞʞʷè 

 

ʅʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʥʘʪʫʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʦʙʩʪʝʞʝʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ 2021 ʨ., ʤʝʪʦʜʦʤ 

ʘʥʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ, ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʪʘʢʽ ʫʢʨʘʾʥʩʴʢʽ ʘʝʨʦʧʦʨʪʠ: çɹʦʨʠʩʧʽʣʴè, 

çʂʠʾʚ-ɾʫʣʷʥʠè, çʆʜʝʩʘè ʪʘ çʃʴʚʽʚè.  

60%
30%

10%

ʇʨʠʚʘʪʥʠʡ ʪʨʘʥʩʧʦʨʪʊʘʢʩɻ̔ʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ
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ʅʘʡʙʽʣʴʰʠʡ ʘʝʨʦʧʦʨʪ ʋʢʨʘʾʥʠ çɹʦʨʠʩʧʽʣʴè ʫ 2021 ʨ. ʟʘʬʽʢʩʫʚʘʚ ʟʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʧʦʨʽʚʥʷʥʦ ʟ 2019 ʨ., ʷʢʠʡ ʜʦʩʷʛ ʧʦʟʥʘʯʢʠ 9,43 ʤʣʥ 

ʧʘʩ/ʨʽʢ. ʄʝʪʦʜ ʘʥʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʚʩʪʘʥʦʚʠʚ, ʱʦ 155 ʧʘʩʘʞʠʨʽʚ ʚʠʷʚʠʣʠ 

ʯʘʩʪʢʠ ʚʧʦʜʦʙʘʥʴ ʚʠʙʦʨʫ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʪʘ ʟ ʘʝʨʦʧʦʨʪʫ. ʊʦʤʫ ʟʘ ʦʧʠʪʫʚʘʥʥʷʤ 

ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʚʘʣʠ ʧʦʾʟʜʢʠ ʜʦ ʪʘ ʟ ʘʝʨʦʧʦʨʪʫ ʫ 2021 ʨ., ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʪʘʢʽ ʚʠʩʥʦʚʢʠ:  

ï ʯʘʩʪʢʘ ʧʘʩʘʞʠʨʽʚ ʥʘ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʷʭ ʩʪʘʥʦʚʠʣʘ ʧʨʠʙʣʠʟʥʦ 50 % 

(78 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ);  

ï ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʙʣʠʟʴʢʦ 10 % ʧʘʩʘʞʠʨʽʚ (15 ʦʧʠʪʫʚʘʥʠʭ 

ʧʘʩʘʞʠʨʽʚ); 

ï ʟʘʣʽʟʥʠʮʷ (ɹʦʨʠʩʧʽʣʴʩʴʢʠʡ ʝʢʩʧʨʝʩ), ʱʦ ʩʧʦʣʫʯʘʻ ʘʝʨʦʧʦʨʪ ʟ ʂʠʻʚʦʤ ï 10 

% (15 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ);  

 ï ʪʘʢʩʽ ï 25 % ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ (39 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ);  

ï ʽʥʰʠʡ ʪʨʘʥʩʧʦʨʪ ï 5 % (8 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ).   

ʊʘʢʦʞ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè, ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʽʜʩʦʪʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʣʶʜʝʡ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪ ɹʪʘ ʧʨʦʚʦʜʞʘʶʪʴ, ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʧʘʩʘʞʠʨʦʦʙʽʛʫ ʘʝʨʦʧʦʨʪʫ ï 16 % (25 ʦʧʠʪʫʚʘʥʠʭ).  

ɼʨʫʛʠʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤ ʘʝʨʦʧʦʨʪʦʤ ʻ ʘʚʽʘʮʽʡʥʠʡ ʚʫʟʦʣ çʂʠʾʚ-ɾʫʣʷʥʠè, 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʚʽʜʩʪʘʥʽ 8 ʢʤ ʚʽʜ ʮʝʥʪʨʫ ʤʽʩʪʘ. ʄʝʪʦʜ ʘʥʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ 

ʚʩʪʘʥʦʚʠʚ, ʱʦ 150 ʧʘʩʘʞʠʨʽʚ ʚʠʷʚʠʣʠ ʯʘʩʪʢʠ ʚʧʦʜʦʙʘʥʴ ʚʠʙʦʨʫ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʪʘ 

ʟ ʘʝʨʦʧʦʨʪʫ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʘʝʨʦʧʦʨʪʫ ʻ ʥʝʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ 

ʜʽʩʪʘʶʪʴʩʷ ʘʝʨʦʧʦʨʪʫ ʧʽʰʢʠ ï 2 % (3 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʠ), ʱʦ ʟʫʤʦʚʣʶʻʪʴʩʷ 

ʡʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʫ ʤʝʞʘʭ ʤʽʩʪʘ. ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʧʦʢʘʟʘʣʠ, ʱʦ: 

ï 55 % ʧʘʩʘʞʠʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʚʘʪʥʽ ʘʚʪʦʤʦʙʽʣʽ (83 ʦʧʠʪʫʚʘʥʠʭ 

ʧʘʩʘʞʠʨʠ); 

ï ʯʘʩʪʢʘ ʪʘʢʩʽ ʩʪʘʥʦʚʠʣʘ ʧʨʠʙʣʠʟʥʦ 20 % (30 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ); 

ï ʥʘ ʛʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʧʨʠʧʘʣʦ 20 % ʧʘʩʘʞʠʨʽʚ (30 ʦʧʠʪʫʚʘʥʠʭ 

ʧʘʩʘʞʠʨʽʚ); 
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ï ʽʥʰʠʡ ʪʨʘʥʩʧʦʨʪ ʩʪʘʥʦʚʠʚ 3 % (5 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ); 

ï ʧʽʦhʭʽʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʘʝʨʦʧʦʨʪʫ ï 2 % (3 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʠ); 

ï ʚʽʜʩʦʪʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʣʶʜʝʡ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴ ʪʘ ʧʨʦʚʦʜʞʘʶʪʴ, ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʧʘʩʘʞʠʨʦʦʙʽʛʫ ʘʝʨʦʧʦʨʪʫ ʩʪʘʥʦʚʠʚ 20 % (30 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ).  

ʄʝʪʦʜ ʘʥʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʘʝʨʦʧʦʨʪʫ çʆʜʝʩʘè ʚʩʪʘʥʦʚʠʚ, ʱʦ 

150 ʧʘʩʘʞʠʨʽʚ ʚʠʷʚʠʣʠ ʯʘʩʪʢʠ ʚʧʦʜʦʙʘʥʴ ʚʠʙʦʨʫ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʪʘ ʟ ʘʝʨʦʧʦʨʪʫ. 

ɺʽʜʪʘʢ, ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʥʘʟʝʤʥʦʛʦ ʜʦʩʪʫʧʫ ʧʦʢʘʟʘʣʦ, ʱʦ 96 ʦʧʠʪʫʚʘʥʠʭ 

ʧʘʩʘʞʠʨʽʚ (64 %) ʚʽʜʜʘʣʠ ʧʝʨʝʚʘʛʫ ʧʨʠʚʘʪʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ, ʧʦʩʣʫʛʘʤʠ ʪʘʢʩʽ 

ʩʢʦʨʠʩʪʘʣʦʩʷ ʙʣʠʟʴʢʦ 22 % (33 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʠ), ʛʨʦʤʘʜʩʴʢʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ï 12 % (18 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ), ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ï 2 

% (3 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʠ). ʏʘʩʪʢʘ ʦʩʽʙ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪ ɹ ʪʘ ʧʨʦʚʦʜʞʘʶʪʴ, 

ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 11 % (17 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ 160 ʧʘʩʘʞʠʨʽʚ ʘʝʨʦʧʦʨʪʫ çʃʴʚʽʚè ʱʦʜʦ 

ʚʧʦʜʦʙʘʥʴ ʚʠʙʦʨʫ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʪʘ ʟ ʘʝʨʦʧʦʨʪʫ ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

73 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʠ (46 %) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʚʘʪʥʠʡ ʪʨʘʥʩʧʦʨʪ, 

ʧʦʢʘʟʥʠʢ ʪʘʢʩʽ ʩʪʘʥʦʚʠʚ 33 % (53 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʠ), ɻʊ ʚʠʢʦʨʠʩʪʘʣʦ 

ʙʣʠʟʴʢʦ 18 % (29 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ), ʽʥʰʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ï 3 % (5 

ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʽʚ). ʅʘ ʯʘʩʪʢʫ ʪʠʭ, ʭʪʦ ʟʫʩʪʨʽʯʘ ̒ʪʘ ʧʨʦʚʦʜʞʘʻ, ʧʨʠʧʘʣʦ 15 

% (24 ʦʧʠʪʫʚʘʥʠʭ ʧʘʩʘʞʠʨʠ). 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʚʽʜʩʦʪʢʦʚʽ ʯʘʩʪʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ ʱʦʜʦ ʧʦʾʟʜʦʢ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ (ʪʘʙʣ. 3.14), ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʪʘʢʩʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʘʝʨʦʧʦʨʪʘʭ çʆʜʝʩʘè ʪʘ çʃʴʚʽʚè ʟ ʧʦʢʘʟʥʠʢʘʤʠ 64 ʪʘ 33 % 

ʚʽʜʧʦʚʽʜʥʦ. ɺʥʘʩʣʽʜʦʢ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʝʨʦʧʦʨʪ çʂʠʾʚ-ɾʫʣʷʥʠè ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ï 20 %, ʱʦ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʫ ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʪʘ ʜʦʧʫʩʪʠʤʠʭ ʧʽʰʦʭʽʜʥʠʭ 

ʚʽʜʩʪʘʥʝʡ ʜʦ ʛʨʦʤʘʜʩʴʢʠʭ ʟʫʧʠʥʦʢ. ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʠʾʚʩʴʢʠʡ 

ʘʝʨʦʧʦʨʪ, ʻʜʠʥʠʡ ʽʟ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʘʝʨʦʧʦʨʪʽʚ, ʚ ʷʢʦʤʫ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʧʽʰʦʭʽʜʥʠʡ ʜʦʩʪʫʧ ʧʘʩʘʞʠʨʽʚ ʜʦ ʘʝʨʦʧʦʨʪʫ. ɯʥʰʠʡ ʩʪʦʣʠʯʥʠʡ 
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ʘʝʨʦʧʦʨʪ çɹʦʨʠʩʧʽʣʴè ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʪʠʧʽʚ 

ʪʨʘʥʩʧʦʨʪʫ ï 5 %. ʆʪʞʝ, ʟʘʢʮʝʥʪʫʻʤʦ, ʱʦ ʣʠʰʝ ʥʘʡʙʽʣʴʰʠʡ ʘʝʨʦʧʦʨʪ ʋʢʨʘʾʥʠ 

ʤʘʻ ʟʘʧʨʦʚʘʜʞʝʥʠʡ ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. ʊʘʢʦʞ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 

3.6) ʚʠʟʥʘʯʝʥʦ ʩʝʨʝʜʥʻ ʚʽʜʩʦʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʦʩʽʙ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪ ɹ ʪʘ 

ʧʨʦʚʦʜʞʘʶʪʴ, ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʘʭ ï 15,5 %. 

ʊʘʙʣʠʮʷ. 3.14 

ʈʦʟʧʦʜʽʣ ʯʘʩʪʦʢ ʧʘʩʘʞʠʨʽʚ ʜʦʩʪʫʧʫ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʟʘ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ   

ɸʝʨʦʧʦʨʪʠ 

ɺʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʏʘʩʪʢʘ ʦʩʽʙ, 

ʷʢʽ 

ʟʫʩʪʨʽʯʘʶʪʴ 

ʪʘ 

ʧʨʦʚʦʜʞʘʶʪ,ɹ 

% 

ʇʨʠʚʘʪʥʠʡ 

ʘʚʪʦʤʦʙʽʣʴ, 

% 

ʊʘʢʩʽ, 

% 

ɻʨʦʤʘʜʩʴ-

ʢʠʡ ʪʨʘʥʩ-

ʧʦʨʪ, % 

ɿʘʣʽʟʥʠʮʷ

, % 

ɯʥʰʠʡ 

ʪʨʘʥʩ-

ʧʦʨʪ, % 

çɿʘʧʦʨʽʞʞʷè 60 30 10 - - - 

çɹʦʨʠʩʧʽʣʴè 50 25 10 10 5 16 

çʂʠʾʚ-ɾʫʣʷʥʠè 55 20 20 - 3 20 

çʆʜʝʩʘè 64 22 12 - 2 11 

çʃʴʚʽʚè 46 33 18 - 3 15 

ʉʝʨʝʜʥ ̔

ʟʥʘʯʝʥʥʷ 
55 26 14 10 3,2 15,5 

 

ɸʥʘʣʽʟ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʨʘʢʪʠʢʠ ʤʦʜʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʘʩʘʞʠʨʽʚ ʚ 

ʘʝʨʦʧʦʨʪʘʭ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠʚʘʪʥʠʡ ʪʨʘʥʩʧʦʨʪ ʟʘʡʤʘʻ 

ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ï ʤʝʥʰʝ ʥʽʞ 40 %. ʎʝʡ ʧʦʧʠʪ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʧʨʘʛʥʝʥʥʷʤ ʻʚʨʦʧʝʡʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʟʤʝʥʰʠʪʠ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʟʤʝʥʰʠʚʰʠ ʢʽʣʴʢʽʩʪʴ ʟʘʪʦʨʽʚ ʽ ʚʠʢʠʜʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʧʦʾʟʜʦʢ ʥʘ ʧʨʠʚʘʪʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʜʦ ʘʝʨʦʧʦʨʪʫ ʪʘ ʚʦʜʥʦʯʘʩ ʟʙʽʣʴʰʠʪʠ ʯʘʩʪʢʫ 

ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʪʘ ʟʘʣʽʟʥʠʮʝʶ (ʪʘʙʣ. 

3.15). 

ɼʦʩʣʽʜʞʫʶʯʠ ʧʦʚʝʜʽʥʢʫ ʧʨʘʮʽʚʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ çʍʽʪʨʦʫè [104] ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʘ ʾʭ ʯʘʩʪʢʘ ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʨʠʚʘʪʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ï 67 % 

(ʨʠʩ. 3.15). ɿ-ʧʦʤʽʞ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʾʟʜʷʪʴ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ (28 %), 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʚʪʦʙʫʩ.  
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ʊʘʙʣʠʮʷ. 3.15 

ʈʦʟʧʦʜʽʣ ʯʘʩʪʦʢ ʧʘʩʘʞʠʨʽʚ ʜʦʩʪʫʧʫ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʟʘ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ 

ɸʝʨʦʧʦʨʪʠ 

ɺʠʜʠ ʪʨʘʥʩʧʦʨʪʫ 

ʇʨʠʚʘʪʥʠʡ 

ʘʚʪʦʤʦʙʽʣʴ, 

% 

ʊʘʢʩʽ, 

% 

ɻʨʦʤʘʜʩʴ-

ʢʠʡ 

ʪʨʘʥʩʧʦʨʪ, 

% 

ɿʘʣʽʟʥʠʮʷ, 

% 

ɯʥʰʠʡ 

ʪʨʘʥʩʧʦʨʪ, 

% 

çɹʫʜʘʧʝʰʪè (ʋʛʦʨʱʠʥʘ) 

[105] 
38 21 20 20 1 

çʍʽʪʨʦʫè (ɸʥʛʣʽʷ) [104] 26 32,5 11,5 28 2 

çʆʩʣʦè (ʅʦʨʚʝʛʽʷ) [106] 10 14 30 40 6 

çɸʨʣʘʥʜʘè (ʐʚʝʮʽʷ) [106] 30 13 16 30 11 

çʉʢʽʧʭʦʣè (ʅʽʜʝʨʣʘʥʜʠ)) 

[106] 
30 10 15 40 5 

çʆʨʣʽè (ʌʨʘʥʮʽʷ) [106]  40 25 15 15 5 

çʌʨʘʥʢʬʫʨʪè (ʅʽʤʝʯʯʠʥʘ) 

[106] 
32 18 13 25 12 

 

 

ʈʠʩ. 3.15. ʈʦʟʧʦʜʽʣ ʧʨʘʮʽʚʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ çʍʽʪʨʦʫè ʟʘ ʯʘʩʪʢʘʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ ʟʘ 2019 ʨ. 

 

ɼʣʷ ʟʘʢʦʨʜʦʥʥʦʛʦ ʘʥʘʣʽʟʫ ʯʘʩʪʦʢ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʙʫʣʠ 

ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʘʚʩʪʨʘʣʽʡʩʴʢʽ ʘʝʨʦʧʦʨʪʠ [107]. ʅʘ ʨʠʩ. 3.16, 3.17 ʧʦʜʘʥʽ 

ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʥʘʟʝʤʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ.  

ɼʘʥʽ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʦʢ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ 

ʘʝʨʦʧʦʨʪʘʭ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠʚʘʪʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ʻ ʦʩʥʦʚʥʠʤ ʪʘ ʜʦʤʽʥʘʥʪʥʠʤ 

ʩʧʦʩʦʙʦʤ ʜʦʩʪʫʧʫ ʜʦ ʙʽʣʴʰʦʩʪʽ ʘʝʨʦʧʦʨʪʽʚ. ʁʦʛʦ ʩʝʨʝʜʥʻ ʚʽʜʩʦʪʢʦʚʝ ʟʥʘʯʝʥʥʷ 

ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 60 %. ʇʝʨʝʚʘʞʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

67%

28%

5%

ʇʨʠʚʘʪʥʠʡ 

ʪʨʘʥʩʧʦʨʪ

ɻʨʦʤʘʜʩʴʢʠʡ 

ʪʨʘʥʩʧʦʨʪ

ɯʥʰʠʡ
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(ʇʊ) ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ, ʘ ʩʘʤʝ: ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ; ʷʢʽʩʪʴ ʽ ʘʩʦʨʪʠʤʝʥʪ ʧʘʨʢʫʚʘʣʴʥʠʭ ʩʪʦʷʥʦʢ. 

 

ʈʠʩ. 3.16. ʈʦʟʧʦʜʽʣ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ 

ʟʘ 2019 ʨ. 

 

 

ʈʠʩ. 3.17. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ 

ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʟʘ 2019 ʨ. 
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ʇʦʨʽʚʥʶʶʯʠ ʫʢʨʘʾʥʩʴʢʽ ʘʝʨʦʧʦʨʪʠ ʟ ʘʚʩʪʨʘʣʽʡʩʴʢʠʤʠ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ 

ʧʝʚʥʽ ʩʭʦʞʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʅʘʩʘʤʧʝʨʝʜ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʤʽʥʽʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʝ ʩʪʘʥʦʚʠʪʴ 8ï10 %. ɼʝʢʽʣʴʢʘ ʘʝʨʦʧʦʨʪʽʚ ʟ ʢʨʘʾʥʠ-

ʤʘʪʝʨʠʢʘ (ʉʽʜʥʝʡʩʴʢʠʡ ʘʝʨʦʧʦʨʪ çʂʽʥʛʩʬʦʨʜʘ ʉʤʽʪʘè, ʘʝʨʦʧʦʨʪ çɹʨʽʩʙʝʥè ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʡ ʘʝʨʦʧʦʨʪ çʇʝʨʪè) ʧʽʜô̒ ʜʥʘʥʽ ʜʦ ʟʘʣʽʟʥʠʯʥʦʾ ʣʽʥʽʾ. ɺ ʋʢʨʘʾʥʽ ʪʘʢʠʤ 

ʧʨʠʚʽʣʝʻʤ ʤʦʞʝ ʧʦʭʚʘʣʠʪʠʩʷ ʣʠʰʝ ʥʘʡʙʽʣʴʰʠʡ ʘʝʨʦʧʦʨʪ ʢʨʘʾʥʠ ï çɹʦʨʠʩʧʽʣʴè. 

ʆʩʦʙʣʠʚʽʩʪʶ ʪʘʢʦʞ ʻ ʩʭʦʞʠʡ ʨʦʟʧʦʜʽʣ ʜʦʤʽʥʘʮʽʾ ʇʊ, ʧʨʠʙʣʠʟʥʦ 55ï60 %.  

 ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʥʘʟʝʤʥʦʛʦ ʜʦʩʪʫʧʫ ʧʘʩʘʞʠʨʽʚ ʜʦ 

ʘʝʨʦʧʦʨʪʽʚ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘʡʙʽʣʴʰʠʡ ʘʝʨʦʧʦʨʪ ɯʥʜʦʥʝʟʽʾ çʉʫʢʘʨʥʦ-

ʍʘʪʪʘè, ʷʢʠʡ ʦʙʩʣʫʛʦʚʫʻ ʨʘʡʦʥ ʤʝʛʘʧʦʣʽʩʘ ɼʞʘʢʘʨʪʠ. ʋ 2018 ʨ. ʘʝʨʦʧʦʨʪ ʫʚʽʡʰʦʚ 

ʜʦ 20-ʠ ʥʘʡʙʽʣʴʰʠʭ ʟʘʚʘʥʪʘʞʝʥʠʭ ʘʝʨʦʧʦʨʪʽʚ ʩʚʽʪʫ, ʧʦʩʽʚʰʠ 18-ʝ ʤʽʩʮʝ ʟ 

ʩʫʤʘʨʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ 63 ʤʣʥ ʦʩʽʙ. [108]. ʄʝʪʦʜ ʘʥʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʟʘ 

ʜʦʩʣʽʜʞʝʥʥʷʤ [109] ʚʩʪʘʥʦʚʠʚ, ʱʦ 149 ʧʘʩʘʞʠʨʽʚ ʚʠʷʚʠʣʠ ʯʘʩʪʢʠ ʚʧʦʜʦʙʘʥʴ 

ʚʠʙʦʨʫ ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʪʘ ʟ ʘʝʨʦʧʦʨʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.16. 

ʊʘʙʣʠʮʷ 3.16  

ʈʦʟʧʦʜʽʣ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʝʨʦʧʦʨʪʫ ʉʫʢʘʨʥʦ-ʍʘʪʪʘ 

ɹʘʞʘʥʠʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʫ ʂʽʣʴʢʽʩʪʴ ʦʧʠʪʫʚʘʥʠʭ ɺʽʜʩʦʪʦʢ 

ɸʚʪʦʙʫʩ 34 23 % 

ɿʘʣʽʟʥʠʮʷ 32 21 % 

ʇʨʠʚʘʪʥʠʡ ʘʚʪʦʤʦʙʽʣʴ 83 56 % 

 

ʈʦʟʧʦʜʽʣ ʚ ʽʥʜʦʥʝʟʽʡʩʴʢʦʤʫ ʘʝʨʦʧʦʨʪʫ ʧʦʢʘʟʘʚ, ʱʦ 83 ʦʧʠʪʫʚʘʥʠʭ 

ʧʘʩʘʞʠʨʠ (56 %) ʦʙʨʘʣʠ ʧʨʠʚʘʪʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʷʢʠʡ ʤʘʻ ʪʘʢʽ ʩʦʮʽʘʣʴʥʽ ʧʝʨʝʚʘʛʠ, 

ʷʢ ʟʨʫʯʥʽʩʪʴ, ʢʦʤʬʦʨʪʥʽʩʪʴ, ʧʫʥʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ. ɯʥʰʽ 23 % ʪʘ 21 % 

ʚʽʜʽʡʰʣʠ ʜʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɺʠʙʽʨ ʪʨʘʥʩʧʦʨʪʫ ʟʜʽʡʩʥʶʚʘʚʩʷ ʥʘ ʦʩʥʦʚʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ. ɯ ʷʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʙʽʣʴʰʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʧʨʠʚʘʪʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʟʨʫʯʥʽʰʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ.   
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ɼʦʩʣʽʜʞʫʶʯʠ ʧʦʚʝʜʽʥʢʫ ʧʘʩʘʞʠʨʽʚ ʘʝʨʦʧʦʨʪʽʚ ʉʐɸ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʝʚʥʽ 

ʚʠʩʥʦʚʢʠ, ʱʦ ʚʽʜ 70 ʜʦ 80 % ʫʩʽʭ ʘʚʽʘʧʘʩʘʞʠʨʽʚ ʜʽʩʪʘʶʪʴʩʷ ʜʦ ʪʘ ʟ ʘʝʨʦʧʦʨʪʫ 

ʧʨʠʚʘʪʥʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ ʘʙʦ ʦʨʝʥʜʦʚʘʥʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ (ʪʘʙʣ. 3.17). 

ʊʘʙʣʠʮʷ 3.17 

ʈʦʟʧʦʜʽʣ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʝʨʦʧʦʨʪʘʭ ʉʐɸ 

ɺʠʜ ʪʨʘʥʩʧʦʨʪʫ 

ɸʝʨʦʧʦʨʪʠ 

çʃʦʩ-

ɸʥʜʞʝʣʝʩè 
çʉʘʥ-ɼʽʻʛʦè çʊʘʤʧʘè 

çʉʦʣʪ-ʃʝʡʢ-

ʉʽʪʽè 

ʇʨʠʚʘʪʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʌʨʦʥʪ ʧʦʩʘʜʢʠ ʪʘ 

ʚʠʩʘʜʢʠ 
42,4 % 25,5 % 36,3 % 27,0 % 

ʂʦʨʦʪʢʦʩʪʨʦʢʦʚʘ 

ʩʪʦʷʥʢʘ 
4.4 % 17.0 % - 8.5 % 

ɼʦʚʛʦʩʪʨʦʢʦʚʘ 

ʩʪʦʷʥʢʘ 
 2.5 % - 7.0 % 

ʇʘʨʢʦʚʢʘ ʧʦʟʘ 

ʘʝʨʦʧʦʨʪʦʤ 
8.3 % 10,0 % 19.5 % 4.5 % 

ʇʨʦʤʽʞʥʠʡ ʧʽʜʩʫʤʦʢ 

(ʧʨʠʚʘʪʥʠʡ 

ʪʨʘʥʩʧʦʨʪ) 

54,8 % 55,0 % 55,9 % 47,0 % 

ʆʨʝʥʜʘ ʘʚʪʦʤʦʙʽʣʽʚ 11.4 % 19.1 % 36.9 % 35,0 % 

ʇʨʦʤʽʞʥʠʡ ʧʽʜʩʫʤʦʢ 66,2 % 74,1 % 92,8 % 82,0 % 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 78 % 

ʂʦʤʝʨʮʽʡʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʊʘʢʩʽ 9,3 % 7,3 % 2,3 % 1,5 % 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ  5,1 %  

ʃʽʤʫʟʠʥ 2.0 % 1.3 % - 2.0 % 

ʊʨʘʥʩʬʝʨ ʚʽʜ ʜʚʝʨʝʡ 

ʜʦ ʜʚʝʨʝʡ 
10,0 % 9.5 % - 2.0 % 

ɻʨʦʤʘʜʩʴʢʠʡ 

ʪʨʘʥʩʧʦʨʪ ʜʣʷ  

ʛʦʪʝʣʽʚ/ʤʦʪʝʣʽʚ 

5.1 % 5.8 % 3.3 % 10.5 % 

ʏʘʨʪʝʨʥʠʡ/ʽʥʰʠʡ 

ʘʚʪʦʙʫʩ 
3.0 1.0 1.4 1.5 

ʇʨʦʤʽʞʥʠʡ ʧʽʜʩʫʤʦʢ 

(ʢʦʤʝʨʮʽʡʥʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ) 

33.5 % 25.9 % 7,3% 18.0 % 

ʈʘʟʦʤ 100,0% 100,0% 100,0% 100,0% 

ɼʞʝʨʝʣʦ: [58] 

ʗʢ ʧʨʘʚʠʣʦ, ʚʽʜ 5 % ʜʦ 10 % ʫʩʽʭ ʧʘʩʘʞʠʨʽʚ ʢʦʨʠʩʪʫʶʪʴʩʷ ʛʨʦʤʘʜʩʴʢʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ (ʥʘʧʨʠʢʣʘʜ, ʨʝʛʫʣʷʨʥʠʤʠ ʘʚʪʦʙʫʩʘʤʠ ʯʠ ʧʦʪʷʛʘʤʠ ʘʙʦ 

ʤʽʢʨʦʘʚʪʦʙʫʩʘʤʠ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʧʨʷʤʫʚʘʥʥʷ). ɯʥʰʽ ʧʘʩʘʞʠʨʠ (ʚʽʜ 20 ʜʦ 30 %) 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʦʤʝʨʮʽʡʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ: ʪʘʢʩʽ, ʦʨʝʥʜʦʚʘʥʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ, 
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ʙʝʟʢʦʰʪʦʚʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʛʦʪʝʣʽ/ʤʦʪʝʣʽ, 

ʘʚʪʦʩʪʦʷʥʢʠ ʘʙʦ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʩʣʫʛʘʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʙʨʦʥʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʣʽʤʫʟʠʥʠ, ʯʘʨʪʝʨʥʽ ʘʙʦ ʪʫʨʠʩʪʠʯʥʽ ʘʚʪʦʙʫʩʠ/ʬʫʨʛʦʥʠ) 

[58].  

ʊʘʙʣʠʮʷ 3.18 

ɺʽʜʩʦʪʢʦʚʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʦʢ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ ʜʦ ʘʝʨʦʧʦʨʪʽʚ 

 

ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙʣ. 3.18) ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʧʦʣʽʪʠʢʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʚʩʝ ʞ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʊ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʦʤʘʜʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʪʘ 

ʟʘʣʽʟʥʠʮʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʮʽʣʷʤʠ ʟʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʢʽʣʴʢʦʩʪʽ ʟʘʪʦʨʽʚ ʽ ʚʠʢʠʜʽʚ ʛʘʟʽʚ.   

 

ʈʠʩ. 3.18. ɺʽʜʩʦʪʢʦʚʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʢʠ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʘʝʨʦʧʦʨʪʽʚ 

55 60

29,4

56

78

26 17

19,1

5,1
14

6

17,2

23

9

10

8
28,3

21

3,2

9 6 7,9

0

20

40

60

80

100

120

ʋʢʨʘʾʥʩʴʢʽɸʚʩʪʨʘʣʽʡʩʴʢʽɭʚʨʦʧʝʡʩʴʢʽʉʫʢʘʨʥʦ-ʍʘʪʪʘ 

(ɯʥʜʦʥʝʟʽʷ)

ʉʐɸ

ʇʨʠʚʘʪʥʠʡ ʘʚʪʦʤʦʙʽʣʴʊʘʢʩʽ ɻʨʦʤʘʜʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ

ɿʘʣʽʟʥʠʮʷ ɯʥʰʠʡ ʪʨʘʥʩʧʦʨʪ

ɸʝʨʦʧʦʨʪʠ 

ɺʠʜʠ ʪʨʘʥʩʧʦʨʪʫ 

ʇʨʠʚʘʪʥʠʡ 

ʘʚʪʦʤʦʙʽʣʴ, % 
ʊʘʢʩʽ, % 

ɻʨʦʤʘʜʩʴʢʠʡ 

ʪʨʘʥʩʧʦʨʪ, % 
ɿʘʣʽʟʥʠʮʷ, % 

ɯʥʰʠʡ 

ʪʨʘʥʩʧʦʨʪ, % 

ʋʢʨʘʾʥʩʴʢʽ 55 26 14 10 3,2 

ɸʚʩʪʨʘʣʽʡʩʴʢʽ 60 17 6 8 9 

ɭʚʨʦʧʝʡʩʴʢʽ 29,4 19,1 17,2 28,3 6 

ʉʫʢʘʨʥʦ-ʍʘʪʪʘ 

(ɯʥʜʦʥʝʟʽʷ) 
56 23 21 - 

ʉʐɸ 78 5,1 9 - 7,9 
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ʇʽʜʩʫʤʦʚʫʶʯʠ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʧʦʢʘʟʥʠʢʠ ʯʘʩʪʦʢ ʧʘʩʘʞʠʨʽʚ ʟʘ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʨʽʟʥʠʭ ʘʝʨʦʧʦʨʪʘʭ ʩʚʽʪʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʽʟʥʽ ʨʝʛʽʦʥʠ 

ʧʣʘʥʝʪʠ ʤʘʶʪʴ ʨʽʟʥʽ ʚʽʜʩʦʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʣʶʜʝʡ ʚ ʘʝʨʦʧʦʨʪʘʭ (ʪʘʙʣ. 

3.18). ɿ ʨʠʩ. 3.18 ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʧʨʠʧʘʜʘʻ ʥʘ ʧʨʠʚʘʪʥʠʡ 

ʪʨʘʥʩʧʦʨʪ. ɿʦʢʨʝʤʘ, ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ï 78 % 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ, ʯʝʨʝʟ ʪʝ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʢʨʘʾʥʘ 

ʤʘʻ ʦʜʠʥ ʽʟ ʥʘʡʚʠʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ï 800 ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ 1000 

ʞʠʪʝʣʽʚ. ɼʦ ʧʦʨʽʚʥʷʥʥʷ, ʜʝʱʦ ʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʊ ʤʘʶʪʴ 

ʘʚʩʪʨʘʣʽʡʩʴʢʽ ʪʘ ʫʢʨʘʾʥʩʴʢʽ ʘʝʨʦʧʦʨʪʠ ï 60 ʪʘ 55 % ʚʽʜʧʦʚʽʜʥʦ, ʘʣʝ ʥʘʡʤʝʥʰʠʡ 

ʨʽʚʝʥʴ ʧʦʢʘʟʫʶʪʴ ʻʚʨʦʧʝʡʩʴʢʽ ʘʝʨʦʧʦʨʪʠ ï 29,4 %, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʘʯʥʠʤ 

ʧʦʧʠʪʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɸʥʘʣʽʟʫʶʯʠ 

ʢʦʤʝʨʮʽʡʥʠʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʫ (ʪʘʢʩʽ), ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ, ʱʦ ʚʽʪʯʠʟʥʷʥʽ 

ʘʝʨʦʧʦʨʪʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ï 26  % ʧʦʨʽʚʥʷʥʦ ʟ 

ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʨʝʛʽʦʥʦʤ ï 5,1 %. ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ 

ʘʝʨʦʧʦʨʪʽʚ  ̒ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʤʝʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʠʪʫ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʘ 

ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (6 ʪʘ 8 % ʚʽʜʧʦʚʽʜʥʦ). ʊʘʢʦʞ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʡʙʽʣʴʰ ̔ ʯʘʩʪʢʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʘ ʟʘʣʽʟʥʠʯʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʘʝʨʦʧʦʨʪʘʭ ʽʥʜʦʥʝʟʽʡʩʴʢʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʝʛʽʦʥʽʚ ï 23 % ʪʘ 

28,3 % ʚʽʜʧʦʚʽʜʥʦ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3  

 

ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʙʩʪʝʞʝʥʥʷ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫ 

ʰʠʨʠʥʫ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʚʽʣʴʥʠʡ ʨʫʭ ʧʘʩʘʞʠʨʽʚ ʟ ʙʘʛʘʞʝʤ. 

ʄʽʥʽʤʘʣʴʥʘ ʰʠʨʠʥʘ ʦʜʥʦʾ ʩʤʫʛʠ ʨʫʭʫ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʘʝʨʦʧʦʨʪʫ ʩʪʘʥʦʚʠʪʴ 1,8 

ʤ, ʘ ʰʠʨʠʥʘ ʜʚʦʩʤʫʛʦʚʦʛʦ ʰʣʷʭʫ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʱʦʥʘʡʤʝʥʰʝ ʜʚʘ ʧʽʰʦʭʦʜʠ ʟ 

ʙʘʛʘʞʝʤ ʤʦʛʣʠ ʢʦʤʬʦʨʪʥʦ ʨʫʭʘʪʠʩʷ, ʥʝ ʩʪʚʦʨʶʶʯʠ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ, ʩʪʘʥʦʚʠʪʴ 

3,6 ʤ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ̔ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʣʦʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʢ̒ʮʽʾ ʣʶʜʠʥʠ ʟ ʙʘʛʘʞʝʤ ï Ὢʣʶʜ = 1,11 
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ʤ2/ʣʶʜ. ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʦʤʬʦʨʪʥʠʡ ʧʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ ʨʫʭʫ ʣʶʜʝʡ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʧʦʨʪʽʚ ï 0,54 ʧʘʩ/ʤ2 (0,6 ʤ2/ʤ2). ʊʘʢʦʞ ʟ̔ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʱʽʣʴʥʦʩʪʝʡ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʊʇɺ ʚʩʪʘʥʦʚʣʝʥʦ 

ʡʦʛʦ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ï 0,93 ʧʘʩ/ʤ2. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʘʥʘʣʽʟʽʚ, 

ʚʠʟʥʘʯʝʥʦ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʊʇɺ, 

ʜʦʚʞʠʥʦʶ ʬʨʦʥʪʫ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ, ʧʣʦʱʝʶ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʊʇɺ, 

ʱʽʣʴʥʽʩʪʶ ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, ʧʣʦʱʘʤʠ ʘʚʪʦʙʫʩʥʠʭ ʩʪʦʷʥʦʢ ʪʘ ʨʽʯʥʠʤ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʘʝʨʦʧʦʨʪʽʚ. ʋʥʘʩʣʽʜʦʢ ʚʠʷʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʱʦʜʦ 

ʦʙʩʷʛʽʚ ʨʽʯʥʠʭ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʘʝʨʦʧʦʨʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ: ʟʘʛʘʣʴʥʽ ʧʣʦʱʽ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʜʦʚʞʠʥʠ ʬʨʦʥʪʽʚ ʚʠʩʘʜʢʠ-ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ 

ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʘʤʠ ʪʘ ʧʣʦʱʽ ʩʪʦʷʥʦʢ ʘʚʪʦʙʫʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʊʇɺ.  

ʈʽʟʥʽ ʨʝʛʽʦʥʠ ʩʚʽʪʫ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʠʜʽʚ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʘʝʨʦʧʦʨʪʘʭ. ʅʘʡʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʚʘʪʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʉʐɸ, ʱʦ ʧʦʚô̫ ʟʘʥʦ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʚ ʢʨʘʾʥʽ. ɸʚʩʪʨʘʣʽʡʩʴʢʽ ʪʘ ʫʢʨʘʾʥʩʴʢʽ ʘʝʨʦʧʦʨʪʠ ʪʘʢʦʞ ʤʘʶʪʴ 

ʟʥʘʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʊ, ʪʦʜʽ ʷʢ ʻʚʨʦʧʝʡʩʴʢʽ aʝʨʦʧʦʨʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʯʝʨʝʟ ʧʦʧʫʣʷʨʥʽʩʪʴ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɺ ʋʢʨʘʾʥʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʩʽ ʚ ʘʝʨʦʧʦʨʪʘʭ ʤʘʻ ʦʜʥʽ ʟ ʥʘʡʚʠʱʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʫ ʪʦʡ ʯʘʩ ʷʢ 

ʟʘʣʽʟʥʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ ʥʝ ʤʘʻ ʚʠʩʦʢʦʛʦ ʧʦʧʠʪʫ. ʊʦʤʫ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʟ̔ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʯʥʠʭ ʧʘʩʘʞʠʨʦʦʙʽʛʽʚ ʚʽʪʯʠʟʥʷʥʽ ʘʝʨʦʧʦʨʪʠ ʧʦʪʨʝʙʫʚʘʪʠʤʫʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʦʩʦʙʣʠʚʦ ʚ ʦʮʽʥʶʚʘʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʯʘʩʪʦʢ  

ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ 

ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʪʘ ʧʘʩʘʞʠʨʘʤʠ ʘʝʨʦʧʦʨʪʽʚ.  
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ʈʆɿɼɯʃ 4. ʄɽʊʆɼʀ ʈʆɿʈɸʍʋʅʂʋ ʇʃʆʑ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ɿʆʅ 

ʊʈɸʅʉʇʆʈʊʅʆ-ʇɽʈɽʉɸɼʆʏʅʀʍ ɺʋɿʃɯɺ ʅɸ ʊɽʈʀʊʆʈɯɰ 

ɸɽʈʆʇʆʈʊɯɺ 

 

4.1. ʄʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ ʨʦʟʨʘʭʫʥʢʫ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʟʦʢʨʝʤʘ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʘʝʨʦʧʦʨʪʽʚ, ʧʦʪʨʝʙʫʻ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ, ʦʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘʢʠʭ ʟʦʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʢʦʤʬʦʨʪ ʪʘ ʙʝʟʧʝʢʫ ʧʝʨʝʩʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ. ʇʽʰʦʭʽʜʥʽ ʟʦʥʠ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʘʤʠ ʻ ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ 

ʩʪʨʫʢʪʫʨʽ ʊʇɺ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʩʥʦʚʥʽ ʧʦʪʦʢʠ ʧʘʩʘʞʠʨʽʚ ʪʘ ʦʩʽʙ, ʷʢʽ ʾʭ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʪʘ ʟʫʩʪʨʽʯʘʶʪʴ. ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ, ʷʢʽ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ, ʨʦʟʨʘʭʫʥʦʢ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʧʣʦʱʽ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʰʦʭʦʜʽʚ, 

ʻ ʢʣʶʯʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʮʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʽʜʧʦʚʽʜʥʠʡ ʧʽʜʭʽʜ 

ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʡʦʤʽʚ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʶʜʩʴʢʠʭ ʧʦʪʦʢʽʚ ʪʘ ʾʭ ʱʽʣʴʥʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ ʜʘʻ ʟʤʦʛʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʱʽ 

ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ (ʨʠʩ. 4.1) ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʊʇɺ.  

 

ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʫ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ  

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ ʥʘ ʜʦʙʫ ὔ̈ ́̄, 

ʚʨʘʭʦʚʫʻ ʧʘʩʘʞʠʨʽʚ, ʦʩʽʙ, ʷʢʽ ʾʭ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʪʘ ʟʫʩʪʨʽʯʘʶʪʴ, ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ: 

ὔ̈ ́̄ ὖ̅ ̏Ͻ̂ρ ὑ̒ ̔̐̑ὑ̐ ̑́ȟ̗        

ʜʝ ὖ̅ ̏ ̂ï ʜʦʙʦʚʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ (ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʜʝʥʴ), ʦʩʽʙ; ὑ̒ ̔̐̑ ï 

ʢʦʝʬʽʮʽʻʥʪ ʦʩʽʙ, ʷʢʽ ʧʨʦʚʦʜʞʘʶʪʴ ʪʘ ʟʫʩʪʨʽʯʘʶʪʴ ʧʘʩʘʞʠʨʽʚ; ὑ̐ ̗̑́ ï ʢʦʝʬʽʮʽʻʥʪ 
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ʧʨʘʮʽʚʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ ʚʽʜʥʦʩʥʦ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʧʽʰʦʭʽʜʥʦʶ ʟʦʥʦʶ. 

 

 

ʈʠʩ. 4.1. ʇʽʰʦʭʽʜʥʘ ʟʦʥʘ ʧʝʨʝʜ ʪʝʨʤʽʥʘʣʦʤ ʘʝʨʦʧʦʨʪʫ 

 

ʏʘʩ, ʷʢʠʡ ʧʽʰʦʭʦʜʠ ʧʨʦʚʦʜʷʪʴ ʫ ʟʦʥʽ 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ ʫ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ ὸ̐̆̑̆̂ ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʪʘ ʜʦʚʞʠʥʠ ʰʣʷʭʫ, ʷʢʠʡ ʚʦʥʠ 

ʧʨʦʭʦʜʷʪʴ: 

ὸ̐̆̑̆̂
ὒ̈ ̏̎

ὠ
ὸ̈́̓ȟ̑  

ʜʝ ὒ̈ ̏̎ ï ʜʦʚʞʠʥʘ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ (ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʝʨʤʽʥʘʣʘ ʪʘ ʧʘʨʢʫʚʘʣʴʥʦʾ ʟʦʥʠ), ʤ; ὠ ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʽʰʦʭʦʜʽʚ, ʤ/ʩ; 

ὸ̈́̓̑ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʟʘʪʨʠʤʢʠ ʥʘ ʚʭʦʜʽ ʜʦ ʪʝʨʤʽʥʘʣʘ ʪʘ ʫ ʧʽʰʦʭʽʜʥʽʡ ʟʦʥʽ ʊʇɺ, ʩ.  

 

ʈʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʦʾ ʧʣʦʱʽ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ 

ʇʣʦʱʘ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ  Ὓ̨̐ ̙̈̏̎̉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ 

ʥʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʮʽʡ ʟʦʥʽ. ɺʽʜʧʦʚʽʜʥʦ, ʩʧʝʨʰʫ 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʟʦʥʽ, ʚ ʢʦʞʝʥ ʤʦʤʝʥʪ 

ʯʘʩʫ:  

ὔ̐ ̆̑̆̂

ὔ̈ ́ ̄Ͻὸ̐̆̑̆̂

Ὕ̅̏Ͻ̂σφππ̒
ȟ  

ʜʝ Ὕ̅̏ ̂ï ʜʦʙʦʚʠʡ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʘʝʨʦʧʦʨʪʫ, ʛʦʜ. 
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ʊʦʜʽ ʥʝʦʙʭʽʜʥʘ ʧʣʦʱʘ: 

Ὓ̨̐ ̙̈̏̎̉

ὔ̐ ̆̑̆̂

Ὀ
ȟ  

ʜʝ Ὀ ï ʱʽʣʴʥʽʩʪʴ ʧʽʰʦʭʽʜʥʦʛʦ ʧʦʪʦʢʫ, ʣʶʜ/ʤ2, 

ʘʙʦ 

Ὓ̨̐ ̙̈̏̎̉ὔ̐ ̆̑̆Ͻ̂Ὢ̟̌ȟ̅   

Ὢ̟̌ ̅ï ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʢ̒ʮʽʾ ʣʶʜʠʥʠ ʟ ʙʘʛʘʞʝʤ, ʤ2/ʣʶʜ.  

ʎ  ̫ʤʦʜʝʣʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʥʝʦʙʭʽʜʥʫ ʧʣʦʱʫ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʧʝʨʝʜ 

ʪʝʨʤʽʥʘʣʦʤ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ, ʦʩʽʙ, ʷʢʽ ʾʭ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʪʘ 

ʟʫʩʪʨʽʯʘʶʪʴ, ʧʨʘʮʽʚʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʰʦʭʽʜʥʦʛʦ 

ʧʦʪʦʢʫ. 

ʇʣʦʱʫ ʧʽʰʦʭʽʜʥʠʭ ʰʣʷʭʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʨʦʟʨʘʭʫʻʤʦ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʚʽʜʩʦʪʢʦʚʠʭ ʯʘʩʪʦʢ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ (ʪʘʙʣ. 4.1), ʷʢʠʡ ʜʘʚ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʾʭ ʩʝʨʝʜʥʽʡ ʚʽʜʩʦʪʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ï 30 %. ɯʟ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʰʽ 70 % ʪʝʨʠʪʦʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʽʜ ʧʣʦʱʫ ʧʽʰʦʭʽʜʥʠʭ ʰʣʷʭʽʚ. ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ, ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ (Ὓ̨̐Ȣ̙  ̈̏̎̉ = 100 %) 

ʙʽʣʴʰʘ ʟʘ ʧʣʦʱʫ ʧʽʰʦʭʽʜʥʠʭ ʰʣʷʭʽʚ (Ὓ̨̐Ȣ̙̙̠̖̌̉ = 70 %), ʧʦʜʽʣʠʚʰʠ ʟʥʘʯʝʥʥʷ 100 

% ʥʘ 70 % ʽ ʦʪʨʠʤʘʚʰʠ ʧʦʢʘʟʥʠʢ ï 1,42.  

ʊʦʜʽ ʬʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʰʣʷʭʽʚ (Ὓ̨̐Ȣ̙  ̙̠̖̌̉) ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

Ὓ̨̐ ̙̙̠̖̌̉

Ὓ̨̐ ̙̈̏̎̉

ὑ
 

ʜʝ Ὓ̨̐ ̙̈̏̎ï̉ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ; ὑ ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʧʦʢʘʟʫʻ, ʫ 

ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʙʽʣʴʰʘ ʟʘ ʧʣʦʱʫ ʧʽʰʦʭʽʜʥʠʭ 

ʰʣʷʭʽʚ ï 1,42. 
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ʊʘʙʣʠʮʷ 4.1 

ɺʽʜʩʦʪʢʦʚʽ ʯʘʩʪʢʠ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʧʝʨʝʜ ʘʝʨʦʚʦʢʟʘʣʦʤ ʟʘʣʝʞʥʦ ʚʽʜ 

ʫʩʽʻʾ ʧʣʦʱʽ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ ʊʇɺ 

 ̄

ʟ/ʧ 
ɸʝʨʦʧʦʨʪ 

ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ 

ʧʽʰʦʭʽʜʥʦʾ 

ʟʦʥʠ, ʪʠʩ. ʤ2 

ʇʣʦʱʘ 

ʧʽʰʦʭʽʜʥʦʾ 

ʟʦʥʠ ʧʝʨʝʜ 

ʘʝʨʦʚʦʢʟʘʣʦʤ, 

ʪʠʩ. ʤ2 

ʏʘʩʪʢʘ 

ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ 

ʧʝʨʝʜ 

ʘʝʨʦʚʦʢʟʘʣʦʤ 

ʟʘʣʝʞʥʦ ʚʽʜ ʫʩʽʻʾ 

ʧʣʦʱʽ ʧʽʰʦʭʽʜʥʦʾ 

ʟʦʥʠ ʊʇɺ, % 

1 
çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ çBè 

(ʋʢʨʘʾʥʘ) 
5,3 2,8 52 

2 
çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣ çFè 

(ʋʢʨʘʾʥʘ) 
3,5 1,1 31,4 

3 
çʃʴʚʽʚè ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦè 

(ʋʢʨʘʾʥʘ) 
11,8 4,0 33,9 

4 
ʈʝʛʽʦʥʘʣʴʥʠʡ ʘʝʨʦʧʦʨʪ çɼʝʡʥè 

(ʉʐɸ) 
9,0 2,3 25,5 

5 çɿʘʛʨʝʙè (ʍʦʨʚʘʪʽʷ)  15,1 1,7 11,25 

6 çɺʽʣʴʥʶʩè (ʃʠʪʚʘ) 8,75 1,7 19,4 

7 çɹʨʘʪʠʩʣʘʚʘ-ɯʚʘʥʢʘè (ʉʣʦʚʘʯʯʠʥʘ) 10,2 3,3 32,3 

8 çɻʜʘʥʩʴʢè (ʇʦʣʴʱʘ) 19,2 1,8 9,4 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 30,0 

 

4.2. ʄʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ ʨʦʟʨʘʭʫʥʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ 

 

ʄʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥʠ ʊʇɺ ʘʝʨʦʧʦʨʪʫ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ 

ʧʘʩʘʞʠʨʩʴʢʽ ʧʦʪʦʢʠ, ʪʘʢ ʽ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ (ʪʘʢʩʽ, 

ʘʚʪʦʙʫʩʠ, ʧʨʠʚʘʪʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʦʱʦ). ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ ï ʦʧʪʠʤʽʟʘʮʽʷ 

ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʘʩʘʞʠʨʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʟʘʪʨʠʤʘʥʥʷ ʪʘ ʛʘʨʘʥʪʫʚʘʥʥ ̫ʙʝʟʧʝʢʠ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ 

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ Ὥ ʟʘ ʜʦʙʫ (ὖ), 

ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʘʩʪʢʠ ʧʘʩʘʞʠʨʽʚ ὥ: 

ὖ ὖ̅ ̏Ͻ̂ρ ὑ̒ ̔̐̑ὑ̐ ̑́Ͻ̗ὥȟ  

ʜʝ ὖ̅ ̏ ̂ï ʜʦʙʦʚʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ (ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʜʝʥʴ), ʣʶʜ.; ὑ̒ ̔̐̑ ï 

ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʘʩʘʞʠʨʽʚ; 
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ὑ̐ ̗̑́ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ ʚʽʜʥʦʩʥʦ 

ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ; ὥ ï ʯʘʩʪʢʘ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʘʥʩʧʦʨʪʥʠʡ 

ʟʘʩʽʙ Ὥ (ʜʝ Ὥ=1 ʜʣʷ ʪʘʢʩʽ, 2 ï ʜʣʷ ʘʚʪʦʙʫʩʽʚ, 3 ï ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʪʦʱʦ). 

 

ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʪʨʘʥʩʧʦʨʪʫ 

ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ Ὥ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ὔ), 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὔ
ὖ

ὅ
ȟ  

ʜʝ ὔ ï ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ Ὥ (ʢʽʣʴʢʽʩʪʴ ʪʘʢʩʽ, ʘʚʪʦʙʫʩʽʚ ʪʦʱʦ); ὖ ï 

ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ Ὥ ʥʘ ʜʦʙʫ; ὅ ï 

ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʫ ʤʦʞʝ ʧʝʨʝʚʝʟʪʠ ʦʜʠʥ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ (ʥʘʧʨʠʢʣʘʜ, 

ʪʘʢʩʽ ʤʦʞʝ ʧʝʨʝʚʦʟʠʪʠ ʪʨʴʦʭ ʧʘʩʘʞʠʨʽʚ, ʘʚʪʦʙʫʩ ï 50 ʪʦʱʦ). 

 

ʈʦʟʨʘʭʫʥʦʢ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʟʦʥʽ 

ʏʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʚ ʟʦʥʽ ʊʇɺ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʦʮʝʩʫ ʧʦʩʘʜʢʠ/ʚʠʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. ɿʘʛʘʣʴʥʠʡ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʪʘʢ: 

Ὕ ὝȢ  ̃̉̒́̅
ὒȢ  ̈̏̎
ὠȢ  ̓̑

ȟ  

ʜʝ Ὕ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ Ὥ-ʛʦ ʪʠʧʫ ʚ ʟʦʥʽ 

ʊʇɺ, ʩ; ὝȢ  ̃̉̒́̅ ï ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʟ̔ Ὥ-ʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ, 

ʩ; ὒȢ  ̈̏̎ ï ʜʦʚʞʠʥʘ ʜʦʨʦʛʠ ʚ ʟʦʥʽ ʊʇɺ ʜʣʷ Ὥ-ʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ, ʤ; ὠȢ  ̓  ̑ï ʩʝʨʝʜʥʷ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ Ὥ-ʛʦ ʪʠʧʫ ʚ ʟʦʥʽ ʊʇɺ, ʤ/c. 

 

ʈʦʟʨʘʭʫʥʦʢ ʱʽʣʴʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ 

ʑʽʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʢʦʞʥʦʛʦ ʪʠʧʫ ʪʨʘʥʩʧʦʨʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ ʜʦʨʦʛʠ: 
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ὡ
ὔ

ὒȢ  ̈̏̎
ȟ  

ʜʝ ὡ  ï ɦ ʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ Ὥ-ʛʦ ʪʠʧʫ (ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʥʘ ʤʝʪʨ ʜʦʨʦʛʠ); ὔ ï ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ Ὥ-ʛʦ ʪʠʧʫ (ʢʽʣʴʢʽʩʪʴ 

ʪʘʢʩʽ, ʘʚʪʦʙʫʩʽʚ ʪʦʱʦ); ὒȢ  ̈̏̎ ï ʜʦʚʞʠʥʘ ʜʦʨʦʛʠ ʚ ʟʦʥʽ ʊʇɺ ʜʣʷ Ὥ-ʛʦ ʚʠʜʫ 

ʪʨʘʥʩʧʦʨʪʫ, ʤ; 

ʎʝʡ ʧʦʢʘʟʥʠʢ ʢʨʠʪʠʯʥʠʡ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥʠ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥʠ 

ʑʦʙ ʦʮʽʥʠʪʠ, ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʦʥʠ ʨʝʘʣʴʥʠʤ 

ʧʦʪʨʝʙʘʤ, ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟʘʛʘʣʴʥʠʡ ʧʦʪʽʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʦʥʦʶ. ɿʘʛʘʣʴʥʠʡ ʧʦʪʽʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ Ὥ-ʛʦ ʪʠʧʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 

Ὂ
ὔ

Ὕ
ȟ  

ʜʝ ὔ ï ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ Ὥ-ʛʦ ʪʠʧʫ (ʢʽʣʴʢʽʩʪʴ ʪʘʢʩʽ, ʘʚʪʦʙʫʩʽʚ ʪʦʱʦ); 

Ὕ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ Ὥ-ʛʦ ʪʠʧʫ ʚ ʟʦʥʽ ʊʇɺ, 

ʩ.  

ɿʘʛʘʣʴʥʠʡ ʧʦʪʽʢ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʪʨʘʥʩʧʦʨʪʫ: 

Ὂ̈́̄ Ὂ
ὔ

Ὕ
Ȣ  

ʇʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʦʥʠ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʮʠʤ ʚʠʤʦʛʘʤ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʟʘʪʦʨʽʚ ʽ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ.  

 

ʆʮʽʥʢʘ ʥʝʦʙʭʽʜʥʦʾ ʧʣʦʱʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥʠ 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʩʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʟʦʥʽ ʦʜʥʦʯʘʩʥʦ, 

ʽ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʽ, ʷʢʫ ʟʘʡʤʘʻ ʦʜʠʥ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ: 
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Ὓ̈̏̎́ ὔϽὛȟ  

ʜʝ Ὓ ï ʧʣʦʱʘ, ʷʢʫ ʟʘʡʤʘʻ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ Ὥ-ʛʦ ʪʠʧʫ ʚ ʟʦʥʽ ʊʇɺ.  

ʎʷ ʤʦʜʝʣʴ ʜʦʧʦʤʘʛʘʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʦʤʫ ʚʫʟʣʽ ʘʝʨʦʧʦʨʪʫ, ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʯʘʩ 

ʾʭ ʧʝʨʝʙʫʚʘʥʥʷ, ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʫ ʧʣʦʱʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥʠ. 

ɼʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʢʫʚʘʣʴʥʠʭ 

ʤʽʩʮʴ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʇɺ ʘʝʨʦʧʦʨʪʫ, ʚʽʟʴʤʝʤʦ ʪʨʠ 

ʦʩʥʦʚʥʽ ʪʠʧʠ ʩʪʦʷʥʦʢ ʘʚʪʦʤʦʙʽʣʽʚ: 

1) ʢʦʨʦʪʢʦʪʨʠʚʘʣʽ ï ʜʦ 2 ʛʦʜ; 

2) ʩʝʨʝʜʥʴʦʪʨʠʚʘʣʽï ʜʦ 10 ʛʦʜʠʥ; 

3) ʜʦʚʛʦʪʨʠʚʘʣʽ ï ʧʦʥʘʜ 10 ʛʦʜʠʥ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʜʝʥʴ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʨʢʫʚʘʥʥʷ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʯʘʩʪʢʘ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʚʘʪʥʠʡ ʘʚʪʦʤʦʙʽʣʴ: 

ὔ́ ̃̓̏ὖ̅ ̏Ͻ̂ρ ὑ̒ ̔̐̑ὑ̐ ̑́Ͻ̗‌́ ̃̓ȟ̏  

ʜʝ ὔ́ ̃̓̏ ï ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʠʤ ʧʦʪʨʽʙʥʠʡ ʧʘʨʢʫʚʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ, ʰʪ.; 

ὖ̅ ̏ ̂ ï ʜʦʙʦʚʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ (ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʜʝʥʴ), ʣʶʜ; ὑ̒ ̔̐̑ ï 

ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʘʩʘʞʠʨʽʚ; 

ὑ̐ ̗̑́ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ ʚʽʜʥʦʩʥʦ 

ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ; ‌́ ̃̓̏ ï ʯʘʩʪʢʘ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʚʘʪʥʠʡ 

ʘʚʪʦʤʦʙʽʣʴ. 

 

ʈʦʟʧʦʜʽʣ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘ ʪʠʧʘʤʠ ʩʪʦʷʥʢʠ 

ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʨʦʪʢʦʪʨʠʚʘʣʫ, 

ʩʝʨʝʜʥʶ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʫ ʩʪʦʷʥʢʠ: 

ʂʦʨʦʪʢʦʪʨʠʚʘʣʘ ʩʪʦʷʥʢʘ: 

ὔ̋ ̏̑ ὔ́ ̃̓Ͻ̏”̋ ̏ȟ̑  
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ʜʝ ”̋ ̏ ̑ï ʯʘʩʪʢʘ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʨʦʪʢʦʪʨʠʚʘʣʫ ʩʪʦʷʥʢʫ. 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʩʪʦʷʥʢʠ: 

ὔ̒ ̆̑ ὔ́ ̃̓Ͻ̏”̒ ̆ȟ̑  

ʜʝ ”̒ ̆̑ ï ʯʘʩʪʢʘ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ ʩʪʦʷʥʢʠ. 

ɺʝʣʠʢʘ ʪʨʠʚʘʣʽʩʪʴ ʩʪʦʷʥʢʠ: 

ὔ̃ ̆̌ ὔ́ ̃̓Ͻ̏”̃ ̆ȟ̌  

ʜʝ ”̃ ̆̌ ï ʯʘʩʪʢʘ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʫ ʪʨʠʚʘʣʽʩʪʴ ʩʪʦʷʥʢʠ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ 

ʩʪʦʷʥʢʠ 

ʅʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ 

ʧʝʨʝʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʩʪʦʷʥʮʽ. 

ʂʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʢʦʨʦʪʢʦʪʨʠʚʘʣʦʾ ʩʪʦʷʥʢʠ ὓ̋ ̏)̑: 

ὓ̋ ̏̑

ὔ̋ ̏Ͻ̑ὸ̋̏ ̑̐̆̑̆̂

Ὕ̅̏̂
ȟ  

ʜʝ ὔ̋ ̏ ̑ï ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʨʦʪʢʦʪʨʠʚʘʣʫ ʩʪʦʷʥʢʫ; 

ὸ̋̏ ̑̐̆̑̆̂ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʢʦʨʦʪʢʦʪʨʠʚʘʣʽʡ ʩʪʦʷʥʮʽ, ʛʦʜ; Ὕ̅̏ ̂ð 

ʪʨʠʚʘʣʽʩʪʴ ʜʦʙʦʚʦʛʦ ʧʝʨʽʦʜʫ ʨʦʙʦʪʠ ʧʘʨʢʫʚʘʣʴʥʦʾ ʟʦʥʠ, ʛʦʜ. 

ʂʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʩʝʨʝʜʥʴʦʾ ʪʨʠʚʘʣʦʩʪʽ ʩʪʦʷʥʢʠ ὓ̒ ̆̑): 

ὓ̒ ̆̑

ὔ̒ ̆Ͻ̑ὸ̒̆ ̑ ̐̆̑̆̂

Ὕ̅̏̂
ȟ  

ʜʝ ὔ̒ ̆̑ ï ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ ʩʪʦʷʥʢʠ; 

ὸ̒̆ ̑̐̆̑̆̂ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʩʝʨʝʜʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʩʪʦʷʥʮʽ, ʛʦʜ; Ὕ̅̏ ̂ð 

ʪʨʠʚʘʣʽʩʪʴ ʜʦʙʦʚʦʛʦ ʧʝʨʽʦʜʫ ʨʦʙʦʪʠ ʧʘʨʢʫʚʘʣʴʥʦʾ ʟʦʥʠ, ʛʦʜ. 

ʂʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʚʝʣʠʢʦʾ ʪʨʠʚʘʣʦʩʪʽ ʩʪʦʷʥʢʠ (ὓ̃ ̆)̌: 

ὓ̃ ̆̌
̃̆Ͻ̌̃ ̆ ̌̐̆̑̆̂

̅̏̂
ȟ

ʜʝ ὔ̃ ̆̌ ï ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʫ ʪʨʠʚʘʣʽʩʪʴ ʩʪʦʷʥʢʠ; 
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ὸ̃̆ ̌̐̆̑̆̂ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʽʡ ʪʨʠʚʘʣʦʩʪʽ ʩʪʦʷʥʮʽ, ʛʦʜ; Ὕ̅̏ ̂ð 

ʪʨʠʚʘʣʽʩʪʴ ʜʦʙʦʚʦʛʦ ʧʝʨʽʦʜʫ ʨʦʙʦʪʠ ʧʘʨʢʫʚʘʣʴʥʦʾ ʟʦʥʠ, ʛʦʜ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʤʫ ʚʫʟʣʽ 

ï ʮʝ ʩʫʤʘ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʩʪʦʷʥʢʠ: 

ὓ̈ ́̄ ὓ̋ ̏̑ ὓ̒ ̆̑ ὓ̃ ̆Ȣ̌  

ʎʷ ʤʦʜʝʣʴ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ 

ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʩʪʦʷʥʢʠ (ʢʦʨʦʪʢʦʪʨʠʚʘʣʦʾ, ʩʝʨʝʜʥʴʦʾ ʪʘ ʚʝʣʠʢʦʾ ʪʨʠʚʘʣʦʩʪʽ) ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʩʪʦʷʥʮʽ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ 

ʤʽʩʮʴ ʜʣʷ ʘʚʪʦʙʫʩʽʚ ʪʘ ʪʘʢʩʽ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʤʫ ʚʫʟʣʽ ʘʝʨʦʧʦʨʪʫ, 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʜʦʙʦʚʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ, ʯʘʩʪʢʫ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʘʚʪʦʙʫʩʘʤʠ ʪʘ ʪʘʢʩʽ, ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʊɿ ʥʘ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʷʭ ʽ 

ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʜʥʷ.  

 

ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

1. ʂʽʣʴʢʽʩʪʴ ʪʘʢʩʽ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ: 

ὔ̓ ̨́̋̒

ὖ̅ ̏Ͻ̂ρ ὑ̒ ̔̐̑ὑ̐ ̑́Ͻ̗ὥ̓ ̨́̋̒

ὅ̓ ̨́̋̒
ȟ  

ʜʝ ὖ̅ ̏ ̂ï ʜʦʙʦʚʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ (ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʜʝʥʴ), ʣʶʜ; ὑ̒ ̔̐̑ ï 

ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʘʩʘʞʠʨʽʚ; 

ὑ̐ ̗̑́ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ ʚʽʜʥʦʩʥʦ 

ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ; ὥ̓ ̨́̋̒ ï ʯʘʩʪʢʘ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʩʽ; ὅ̓ ̨́̋̒ ï 

ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʭ ʤʦʞʝ ʧʝʨʝʚʦʟʠʪʠ ʦʜʥʝ ʪʘʢʩʽ.  

2. ʂʽʣʴʢʽʩʪʴ ʘʚʪʦʙʫʩʽʚ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ: 

ὔ́ ̃̓̏̂
̅̏Ͻ̂ ̒̔̐̑̐ ̑́Ͻ̗́̃̓̏̂

́̃̓̏̂
ȟ

ʜʝ ὥ́ ̃̓̏̂ ï ʯʘʩʪʢʘ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʚʪʦʙʫʩ; ὅ́ ̃̓̏̂ ï ʩʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʭ ʤʦʞʝ ʧʝʨʝʚʦʟʠʪʠ ʦʜʠʥ ʘʚʪʦʙʫʩ.  
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ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʪʘʢʩʽ ʪʘ ʘʚʪʦʙʫʩʽʚ  

1. ʂʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʪʘʢʩʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ 

ʧʝʨʝʙʫʚʘʥʥʷ ʪʘʢʩʽ ʥʘ ʧʘʨʢʫʚʘʣʴʥʦʤʫ ʤʽʩʮʽ: 

ὓ̓ ̨́̋̒

ὔ̓ ̨́̋̒ϽὝ̨̓́̋̒

ρττπ
ȟ  

 

ʜʝ Ὕ̨̓́̋̒ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʪʘʢʩʽ ʥʘ ʤʽʩʮʽ ʧʘʨʢʫʚʘʥʥʷ, ʭʚ; 1440 ï 

ʢʽʣʴʢʽʩʪʴ ʭʚʠʣʠʥ ʫ ʜʦʙʽ. 

2. ʂʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʘʚʪʦʙʫʩʽʚ: 

ὓ́ ̃̓̏̂

ὔ́ ̃̓̏Ͻ̂Ὕ́̃̓̏̂

ρττπ
ȟ  

ʜʝ Ὕ́̃̓̏̂ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʘʚʪʦʙʫʩʘ ʥʘ ʤʽʩʮʽ ʧʘʨʢʫʚʘʥʥʷ, ʚ ʭʚ. 

ʎʷ ʤʦʜʝʣʴ ʜʘ̒ ʤʦʞʣʠʚ̔ ʩʪʴ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ 

ʤʽʩʮʴ ʜʣʷ ʪʘʢʩʽ ʪʘ ʘʚʪʦʙʫʩʽʚ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʤʫ ʚʫʟʣʽ ʘʝʨʦʧʦʨʪʫ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʘʨʢʫʚʘʥʥʽ, 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʦʥʠ ʧʘʨʢʫʚʘʥʥʷ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʪʘʢʩʽ ʪʘ 

ʘʚʪʦʙʫʩʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʽ ʧʣʦʱʽ, ʷʢʫ ʟʘʡʤʘʻ ʦʜʥʝ 

ʧʘʨʢʫʚʘʣʴʥʝ ʤʽʩʮʝ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʣʦʱʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ 

1. ʈʦʟʨʘʭʫʥʦʢ ʧʣʦʱʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʝʡ: 

Ὓ̒  ̓̐ ̑̉ ̃́̃̓̏ὓ̈́ Ͻ̄Ὓ̐̑̉ ̃́̃̓ȟ̏

ʜʝ ὓ̈ ́̄ ï ʟʘʛʘʣʴʥʘ  ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʝʡ; 

Ὓ̐̑̉ ̃́̃̓̏ ï ʧʣʦʱʘ, ʷʢʫ ʟʘʡʤʘʻ ʦʜʥʝ ʧʘʨʢʫʚʘʣʴʥʝ ʤʽʩʮʝ ʜʣʷ ʘʚʪʦʤʦʙʽʣʷ, ʤ2. 

2. ʈʦʟʨʘʭʫʥʦʢ ʧʣʦʱʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʪʘʢʩʽ: 

Ὓ̒  ̓̓ ́̋̒ ὓ̨̓ ̨́̋̒ϽὛ̨̓́̋̒ȟ  

ʜʝ ὓ̓ ̨́̋̒ ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʪʘʢʩʽ; Ὓ̨̓́̋̒ ï ʧʣʦʱʘ, ʷʢʫ 

ʟʘʡʤʘʻ ʦʜʥʝ ʧʘʨʢʫʚʘʣʴʥʝ ʤʽʩʮʝ ʜʣʷ ʪʘʢʩʽ, ʤ2. 
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3. ʈʦʟʨʘʭʫʥʦʢ ʧʣʦʱʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʘʚʪʦʙʫʩʽʚ: 

Ὓ̒  ̓́ ̃̓̏ ὓ̂́ ̃̓̏Ͻ̂Ὓ́̃̓̏̂ȟ  

ʜʝ ὓ́ ̃̓̏̂ ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʘʚʪʦʙʫʩʽʚ; Ὓ́̃̓̏̂ ï ʧʣʦʱʘ, 

ʷʢʫ ʟʘʡʤʘʻ ʦʜʥʝ ʧʘʨʢʫʚʘʣʴʥʝ ʤʽʩʮʝ ʜʣʷ ʘʚʪʦʙʫʩʘ, ʤ2; 

 

ʈʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʦʥʠ ʧʘʨʢʫʚʘʥʥʷ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʪʘʢʩʽ ʪʘ 

ʘʚʪʦʙʫʩʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʧʣʦʱ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ: 

Ὓ̈̏̎ ̉̐́̑̋Ὓ̒  ̓̐ ̑̉ ̃́̃̓̏Ὓ̒  ̓̓ ́̋̒Ὓ̨̒  ̓́ ̃̓̏ Ὓ̂̅̏ȟ̅  

ʜʝ Ὓ̅̏ ̅ï ʜʦʜʘʪʢʦʚʘ ʧʣʦʱʘ ʜʣʷ ʧʨʦʾʟʜʽʚ ʪʘ ʤʘʥʝʚʨʫʚʘʥʥʷ, ʤ
2; 

Ὓ̅̏̅ Ὓ̒  ̓̐ ̑̉ ̃́̃̓̏Ὓ̒  ̓̓ ́̋̒Ὓ̨̒  ̓́ ̃̓̏Ͻ̂‎̅̏̅   

ʜʝ ‎̅̏ ̅ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʜʦʜʘʪʢʦʚʫ ʧʣʦʱʫ ʜʣʷ ʧʨʦʾʟʜʽʚ ʪʘ ʤʘʥʝʚʨʫʚʘʥʥʷ. 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ 

ʤʝʪʦʜʽʚ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʧʣʦʱ ʪʝʨʠʪʦʨʽʡ ʾʭʥʽʭ ʚʽʜʧʦʚʽʜʥʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ. ʊʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʦʥʠ 

ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʟʦʥʠ ʜʦʨʽʛ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʫʟʘʛʘʣʴʥʝʥʠʤʠ 

ʚʽʜʩʦʪʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʣʦʱ ʟʦʥʫʚʘʥʥʷ ʊʇɺ, ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

(ʨʦʟʜʽʣ 2.4), ʜʝ ʚʽʜʦʤʦ, ʱʦ:  

ï ʧ̔ ʰʦʭʽʜʥʘ ʟʦʥʘ ʩʪʘʥʦʚʠʪʴ 10ï15 %; 

ï ʟʦʥʘ ʦʟʝʣʝʥʝʥʥʷ ï 15ï20 %; 

ï ʧʘʨʢʽʥʛʠ, ʩʪʦʷʥʢʠ ï 45ï50 %; 

ï ʟʦʥʘ ʜʦʨʽʛ ï 20ï25 %. 

 

ʈʦʟʨʘʭʫʥʦʢ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʊʇɺ 

Ὓ˟˜ˏ Ὓ̈̏̎ ̉̐́̑̋Ὓ̨̐ ̙̈̏̎̉Ὓ̈̏̎ ̉̏̈̆ Ὓ̌̈̏̎ ̨̉̅̏̑̄ȟ

ʜʝ Ὓ̈̏̎ ̉̐́̑̋ ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʦʥʠ ʧʘʨʢʫʚʘʥʥʷ; Ὓ̨̐ ̙̈̏̎̉ ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ; Ὓ̈̏̎ ̉̏̈̆̌ ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʦʥʠ ʦʟʝʣʝʥʝʥʥʷ; Ὓ̈̏̎ ̨̉̅̏̑̄ ï ʧʣʦʱʘ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥʠ (ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʜʣʷ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ). 
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4.3. ʆʧʪʠʤʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʱ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʽʚ  

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʘʝʨʦʧʦʨʪʘʭ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɺʽʜʩʫʪʥʽʩʪʴ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʨʦʟʧʦʜʽʣʫ ʧʣʦʱ ʤʽʞ ʨʽʟʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʦʥʘʤʠ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʤʽʞ ʧʽʰʦʭʽʜʥʠʤʠ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ, ʟʙʽʣʴʰʝʥʥʷ ʟʘʪʨʠʤʘʥ,ɹ ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʟʨʫʯʥʦʩʪʽ 

ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʽ ʪʨʘʥʩʧʦʨʪʫ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʫ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʦʜʠʬʽʢʦʚʘʥʫ ʤʦʜʝʣʴ ʫʨʘʭʫʚʘʥʥʷ ʧʣʦʱ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʊʇɺ ʘʝʨʦʧʦʨʪʫ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʧʨʦʩʪʽʨ ʤʽʞ ʧʽʰʦʭʽʜʥʠʤʠ, ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʟʦʥʘʤʠ ʪʘ ʟʦʥʘʤʠ ʧʘʨʢʫʚʘʥʥʷ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ, ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʽʚ ʽ 

ʦʙʤʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ. 

ʄʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ ʊʇɺ ʥʘ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʦʥʠ: 

Ὓ̨̐ ̙̈̏̎̉ ï ʧʣʦʱʘ ʧʽʰʦʭʽʜʥʦʾ ʟʦʥʠ;  

Ὓ̈̏̎ ̨̉̅̏̑̄ ï ʧʣʦʱʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥʠ (ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʜʣʷ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʫ, ʪʘʢʽ ʷʢ ʘʚʪʦʙʫʩ, ʪʘʢʩʽ, ʣʝʛʢʦʚʠʡ ʘʚʪʦʤʦʙʽʣʴ, ʪʨʦʣʝʡʙʫʩ); 

Ὓ̒  ̓̐ ̑̉ ̃́̃̓̏ ï ʧʣʦʱʘ ʩʪʦʷʥʢʠ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ; 

Ὓ̒  ̓́ ̃̓̏̂ ï ʧʣʦʱʘ  ʩʪʦʷʥʢʠ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ  ʘʚʪʦʙʫʩʽʚ; 

Ὓ̒  ̓̓ ̨́̋̒ ï ʧʣʦʱʘ  ʩʪʦʷʥʢʠ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʪʘʢʩʽ; 

Ὓ̈̏̎ ̉̏̈̆̌ ï ʧʣʦʱʘ ʟʦʥʠ ʦʟʝʣʝʥʝʥʥʷ. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʦʙʤʝʞʫʻ ʨʦʟʧʦʜʽʣ 

ʨʝʩʫʨʩʽʚ. 

Ὓ̨̐ ̙̈̏̎̉Ὓ̈̏̎ ̨̉̅̏̑Ὓ̄̒  ̓̐ ̑̉ ̃́̃̓̏Ὓ̒  ̓́ ̃̓̏ Ὓ̂̒  ̓̓ ́̋̒Ὓ̨̈̏̎ ̉̏̈̆̌Ὓ̝̈́̄́̌̎́Ȣ 
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ʑʽʣʴʥʽʩʪʴ ʧʽʰʦʭʽʜʥʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ  ʧʦʪʦʢʽʚ 

Ὀ̐ ̨ ̙ï ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʧʽʰʦʭʦʜʽʚ (ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ); 

ὡ̓ ̑́̎̒ ï ʱʽʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ (ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ); 

ὡ̐ ̑̉ ̃́̃̓̏ ï ʱʽʣʴʥʽʩʪʴ ʧʘʨʢʫʚʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʢʽʣʴʢʽʩʪʴ 

ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʧʘʨʢʦʚʢʠ); 

ὥ ̃̓̏̂ ï ʱʽʣʴʥʽʩʪʴ ʧʘʨʢʫʚʘʥʥʷ ʘʚʪʦʙʫʩʽʚ; 

ὡ̓ ̨́̋̒ ï ʱʽʣʴʥʽʩʪʴ ʧʘʨʢʫʚʘʥʥʷ ʪʘʢʩʽ. 

 

ʇʘʩʘʞʠʨʦʧʦʪʦʢʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʣʦʱʫ 

ɼʣʷ ʢʦʞʥʦʾ ʟʦʥʠ ʤʦʞʥʘ ʚʚʝʩʪʠ ʦʙʤʝʞʝʥʥʷ ʥʘ ʧʣʦʱʫ ʟ ʦʛʣʷʜʫ ʥʘ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʽ ʪʨʘʥʩʧʦʨʪʥ ̔ʟʘʩʦʙʠ. 

ʇʽʰʦʭʽʜʥʘ ʟʦʥʘ: 

ὔ̐ ̆̑̆ Ὓ̨̂̐ ̙̈̏̎Ͻ̉Ὀ̐ ̨ ̙ȟ  

ʜʝ ὔ̐ ̆̑̆̂ ï ʢʽʣʴʢʽʩʪʴ ʧʽʰʦʭʦʜʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʟʦʥʽ ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ. 

ʊʨʘʥʩʧʦʨʪʥʘ ʟʦʥʘ: 

ὔ̓ ̑́̎ Ὓ̒̈̏̎ ̨̉̅̏̑̄Ͻὡ̓ ̑́̎̒ȟ   

ʜʝ ὔ̓ ̑́̎̒ ï ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʟʦʥʽ 

ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ.  

ɿʦʥʘ ʧʘʨʢʫʚʘʥʥʷ: 

ὔ̐ ̑̉ ̃́̃̓̏Ὓ̒  ̓̐ ̑̉ ̃́̃̓ ὡ̏̐ ̑̉ ̃́̃̓Ƞ̏  

ὔ́ ̃̓̏ Ὓ̂̒  ̓́ ̃̓̏ ὡ̂́ ̃̓̏̂Ƞ   

ὔ̓ ́̋̒ Ὓ̨̒  ̓̓ ́̋̒ὡ̨̓ ̨́̋̒ȟ  

ʜʝ  ὔ̐ ̑̉ ̃́̃̓̏, ὔ́ ̃̓̏̂, ὔ̓ ̨́̋̒ ï ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʘʚʪʦʙʫʩʽʚ ʽ ʪʘʢʩʽ ʚʽʜʧʦʚʽʜʥʦ, 

ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʧʘʨʢʫʚʘʥʥʷʭ. 

ʎʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ ʤʦʜʝʣʽ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʨʦʟʧʦʜʽʣʫ ʧʣʦʱʽ ʤʽʞ ʨʽʟʥʠʤʠ 

ʟʦʥʘʤʠ, ʱʦʙ ʩʢʦʨʦʪʠʪʠ ʟʘʪʨʠʤʘʥʥʷ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ  

ʧʨʦʩʪʦʨʫ (ʪʝʨʠʪʦʨʽʾ): 
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ÍÉÎ ὸ̨̘̏Ὥ̋ ὸ̖̑̔Ὥ̔ ὸ̐́̑Ὥ̋ ȟ  

ʜʝ ὸ̨̘̏̋ ï ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʫ ʢʦʞʥʽʡ ʟʦʥʽ; ὸ̖̑̔̔ ï ʯʘʩ ʧʝʨʝʩʫʚʘʥʥʷ (ʨʫʭʫ) ʯʝʨʝʟ 

ʪʨʘʥʩʧʦʨʪʥʫ ʟʦʥʫ; ὸ̐́̑̋ ï ʯʘʩ ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʧʦʰʫʢ ʧʘʨʢʦʚʢʠ. 

ʎʝ ʟʘʚʜʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʤʽʩʪʠʪʴ ʙʘʣʘʥʩ ʤʽʞ ʧʽʰʦʭʽʜʥʠʤʠ ʧʦʪʦʢʘʤʠ, 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʽ ʧʘʨʢʫʚʘʣʴʥʠʤʠ ʤʽʩʮʷʤʠ ʟʚʘʞʘʶʯʠ ʥʘ ʦʙʤʝʞʝʥʫ 

ʧʣʦʱʫ ʪʝʨʠʪʦʨʽʾ. 

ɿʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʦʥ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʚ ʘʝʨʦʧʦʨʪʘʭ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʙʶʜʞʝʪ. 

ὅ̂ ̔ Ὥ̅ ὅ̏ ̂̒̌̔̄Ὥ ὄ̒ ̔̍́ ̃̉̓̑́̓ȟ  

ʜʝ ὅ̂ ̔ ̅ï ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʚʽʜʧʦʚʽʜʥʦʾ ʟʦʥʠ; ὅ̏ ̂̒̌̔̄ ï ʚʠʪʨʘʪʠ ʥʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʟʦʥʠ; ὄ̒ ̔̍́ ̃̉̓̑́̓ ï ʟʘʢʣʘʜʝʥʘ ʩʫʤʘ ʚʠʪʨʘʪ.   

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʝʨʦʧʦʨʪʽʚ 

ʪʘ ʜʦʧʦʤʘʛʘʻ: 

ï ʟʤʝʥʰʠʪʠ ʢʦʥʬʣʽʢʪʠ ʤʽʞ ʧʽʰʦʭʦʜʘʤʠ ʪʘ ʪʨʘʥʩʧʦʨʪʦʤ; 

ï ʧʦʢʨʘʱʠʪʠ ʟʨʫʯʥʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ; 

ï ʟʘʙʝʟʧʝʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʫ; 

ï ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʡ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ɺʨʘʭʫʚʘʥʥʷ ʧʣʦʱ ʨʽʟʥʠʭ ʟʦʥ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʢʦʤʧʣʝʢʩʥʫ 

ʤʦʜʝʣʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʚ ʘʝʨʦʧʦʨʪʫ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʧʣʘʥʫʚʘʪʠ ʧʨʦʩʪʽʨ ʘʝʨʦʧʦʨʪʫ, ʦʧʪʠʤʽʟʫʶʯʠ ʷʢ ʧʘʩʘʞʠʨʩʴʢʽ, 

ʪʘʢ ʽ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ. ʅʘ ʦʩʥʦʚʽ ʯʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʥʫʪʠ ʙʘʣʘʥʩʫ ʤʽʞ ʟʨʫʯʥʽʩʪʶ 

ʜʣʷ ʧʘʩʘʞʠʨʽʚ (ʧʽʰʦʭʦʜʽʚ) ʽ ʝʬʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʦʱʽ, ʱʦ ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʟʘʪʨʠʤʘʥʴ ʽ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʚʫʟʣʘ ʟʘʛʘʣʦʤ.  
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

ʋʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ 

ʧʘʨʘʤʝʪʨʽʚ ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ, ʟʦʢʨʝʤʘ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʙʦʚʦʛʦ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ, ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʟʦʥʽ ʪʘ 

ʥʝʦʙʭʽʜʥʦʾ ʧʣʦʱʽ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʰʦʭʦʜʽʚ. ʋʧʨʦʚʘʜʞʝʥʽ ʤʦʜʝʣʽ 

ʜʘʶʪʴ ʟʤʦʛʫ ʚʨʘʭʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ ʢʦʞʥʦʛʦ ʘʝʨʦʚʦʢʟʘʣʫ, ʚʢʣʶʯʥʦ ʟʽ ʱʽʣʴʥʽʩʪ ʁ

ʧʦʪʦʢʫ, ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪ ʁ ʨʫʭʫ ʧʽʰʦʭʦʜʽʚ ʪʘ ʜʦʜʘʪʢʦʚʠʤʠ ʟʦʥʘʤʠ 

ʟʘʪʨʠʤʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʢʽʣʴʢʽʩʥʠʭ ʪʘ 

ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥ ̫ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʜʦʧʦʤʘʛʘʶʯʠ ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʪʝʨʠʪʦʨʽʶ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʫ. 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʷʢ ʧʘʩʘʞʠʨʩʴʢʽ, ʪʘʢ ʽ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ. ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʯʘʩ ʾʭ ʧʝʨʝʙʫʚʘʥʥʷ, ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʪʘ ʥʝʦʙʭʽʜʥʘ ʧʣʦʱʘ ʧʘʨʢʫʚʘʣʴʥʦʾ 

ʟʦʥʠ ʻ ʢʣʶʯʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʊʇɺ. 

ʅʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʜʦʙʦʚʠʡ 

ʧʘʩʘʞʠʨʦʧʦʪʽʢ, ʯʘʩʪʢʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ, 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʧʦʪʨʝʙʫ ʚ ʧʘʨʢʫʚʘʣʴʥʠʭ ʤʽʩʮʷʭ ʜʣʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʪʘʢʩʽ 

ʪʘ ʘʚʪʦʙʫʩʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʧʘʩʘʞʠʨʽʚ, ʘʣʝ ʡ 

ʩʢʦʨʦʪʠʪʠ ʟʘʪʨʠʤʘʥʥʷ, ʛʘʨʘʥʪʫʚʘʪʠ ʙʝʟʧʝʢʫ ʽ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʙʦʪʠ ʘʝʨʦʧʦʨʪʫ. 

ʆʮʽʥʶʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʟʦʥʠ ʧʘʨʢʫʚʘʥʥʷ, ʧʝʨʝʜʙʘʯʘʻ 

ʥʝ ʣʠʰʝ ʧʣʦʱʽ, ʟʘʡʥʷʪʽ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʘ ʡ ʜʦʜʘʪʢʦʚʽ ʧʨʦʾʟʜʠ ʪʘ 

ʤʘʥʝʚʨʫʚʘʥʥʷ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ 

ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʧʦʪʦʢʘʤʠ ʚ ʘʝʨʦʧʦʨʪʫ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʬʦʨʪʫ ʽ 

ʟʨʫʯʥʦʩʪʽ ʜʣʷ ʚʩʽʭ ʧʘʩʘʞʠʨʽʚ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʘʝʨʦʧʦʨʪʫ. 
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ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʠʬʽʢʦʚʘʥʫ ʤʦʜʝʣʴ ʚʨʘʭʫʚʘʥʥʷ ʧʣʦʱ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʊʇɺ ʘʝʨʦʧʦʨʪʫ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʢʦʥʬʣʽʢʪʠ 

ʤʽʞ ʧʽʰʦʭʦʜʘʤʠ  ̔ʪʨʘʥʩʧʦʨʪʦʤ, ʧʦʢʨʘʱʫʻ ʟʨʫʯʥʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, 

ʟʘʙʝʟʧʝʯʫʻ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʫ ʪʘ ʦʧʪʠʤʽʟʫʻ ʚʠʪʨʘʪʠ ʥʘ 

ʙʫʜʽʚʥʠʮʪʚʦ ʡ ʝʢʩʧʣʫʘʪʘʮʽʶ.   
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ, ʧʦʚôʷʟʘʥʦʛʦ ʟ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ 

ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʩʫʯʘʩʥʠʭ ʘʝʨʦʧʦʨʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʦʪʨʠʤʘʥʽ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʪʘ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʽʚ ʟʚʘʞʘʶʯʠ ʥʘ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ. 

ɺʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ ʧʨʠʥʮʠʧʠ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʤʦʛʠ ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ. ɸ ʩʘʤʝ, ʚʩʪʘʥʦʚʣʝʥʦ ʛʨʘʥʠʯʥʫ ʧʽʰʦʭʽʜʥʫ ʜʘʣʴʥʽʩʪʴ ʧʝʨʝʩʘʜʢʠ ʤʽʞ 

ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, ʥʘʡʦʧʪʠʤʘʣʴʥʽh ʫ ʬʦʨʤʫ ʜʽʣʷʥʢʠ ʊʇɺ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʽʡ 

ʚʽʜʩʦʪʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʧʣʦʱʽ ʧʘʨʢʽʥʛʽʚ. 

2. ɼʦʩʣʽʜʞʝʥʦ ʥʘʷʚʥʽ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ, ʟʦʢʨʝʤʘ ʩʧʦʩʦʙʠ ʾʭʥʴʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʨʝʘʣʽʟʦʚʘʥʠʭ ʧʨʦʢ̒ʪʽʚ, ʱʦ 

ʜʘʣʦ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʪʘʢʠʭ ʚʫʟʣʽʚ. 

ɺʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʊʇɺ: ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʧʣʘʥʫʚʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊʇɺ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʩʝʨʚʽʩʫ ʪʘ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʤʽʱʝʥʥʷ ʊʇɺ. 

ʋʥʘʩʣʽʜʦʢ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʪʠʧʦʣʦʛʽʡ ʊʇɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʘʝʨʦʧʦʨʪʽʚ ʫʧʝʨʰʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʛʘʣʴʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʨʘʥʩʧʦʨʪʥʦ-

ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʥʘ ʙʘʟʽ ʘʝʨʦʧʦʨʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʠʧʽʚ 

ʟʘʜʽʷʥʦʛʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʪʘ ʬʦʨʤʦʶ ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʦʢ ʊʇɺ ʚʠʟʥʘʯʝʥʦ 

ʩʢʣʘʜʦʚʽ ʟʦʥʠ ʾʭʥʴʦʾ ʪʝʨʠʪʦʨʽʾ: ʪʨʘʥʩʧʦʨʪʥʫ ʟʦʥʫ, ʧʽʰʦʭʽʜʥʫ ʟʦʥʫ, ʨʝʟʝʨʚʥʫ ʟʦʥʫ 

(ʟʘ ʥʘʷʚʥʦʩʪʽ) ʪʘ ʟʦʥʫ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʩʧʦʨʫʜ (ʟʘ ʥʘʷʚʥʦʩʪʽ). 

3. ɺʠʷʚʣʝʥʦ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ 

ʪʘ ʟʨʫʯʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʣʶʜʝʡ ʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʘʭ ʘʝʨʦʧʦʨʪʽʚ, 
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ʚʢʣʶʯʥʦ ʟʽ ʰʚʠʜʢʽʩʪ ʁ ʨʫʭʫ, ʱʽʣʴʥʽʩʪ ʁ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ, ʟʨʫʯʥʽʩʪ ʁ ʪʘ 

ʙʝʟʧʝʢʦ  ʁʧʝʨʝʤʽʱʝʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ  ̔ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʽ ʧʣʦʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʢ̒ʮʽʡ ʣʶʜʝʡ ʟ ʙʘʛʘʞʝʤ ʪʘ  ʣʶʜʝʡ ʟ 

ʽʥʚʘʣʽʜʥʽʩʪʶ. ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʚʠʟʥʘʯʝʥʦ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫ ʰʠʨʠʥʫ 

ʧʽʰʦʭʽʜʥʠʭ ʟʦʥ ʜʣʷ ʦʜʥʦʩʤʫʛʦʚʦʛʦ ʪʘ ʜʚʦʩʤʫʛʦʚʦʛʦ ʨʫʭʫ. ʅʘ ʦʩʥʦʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʨʫʭʫ ʧʘʩʘʞʠʨʽʚ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʫ 

ʊʇɺ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʠʭ ʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʘʩʘʞʠʨʽʚ.  

4. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʰʦʭʽʜʥʦʛʦ ʨʫʭʫ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ 

ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ ʨʦʟʨʦʙʣʝʥʦ ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʤʦʜʝʣʽ 

ʪʘ ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ɯʇʈ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʠʭ ʚʫʟʣʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʜʝʣʽ ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʨʘʭʫʚʘʪʠ ʧʣʦʱʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʦʥ ʊʇɺ 

ʪʘ ʦʮʽʥʠʪʠ ʟʘʛʘʣʴʥʽ ʧʣʦʱʽ ʧʽʰʦʭʽʜʥʦʾ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʦʥ, ʟʚʘʞʘʶʯʠ ʥʘ ʜʦʙʦʚʠʡ 

ʣʶʜʩʴʢʠʡ ʧʦʪʽʢ ʘʝʨʦʧʦʨʪʫ, ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʽʚ ʽ ʦʙʤʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ. ʊʘʢʦʞ 

ʫʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʠʬʽʢʦʚʘʥʫ ʤʦʜʝʣʴ ʚʨʘʭʫʚʘʥʥʷ ʧʣʦʱ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʦʥ ʊʇɺ ʘʝʨʦʧʦʨʪʫ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʧʨʦʩʪʽʨ ʤʽʞ 

ʧʽʰʦʭʽʜʥʠʤʠ, ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʦʥʘʤʠ ʪʘ ʟʦʥʘʤʠ ʧʘʨʢʫʚʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʊʇɺ, ʷʢʠʡ ʚʨʘʭʦʚʫ ̒ ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʪʝʨʠʪʦʨʽʾ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʦʥʘʤʠ ʊʇɺ.  

5. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʊʇɺ ʫ 

ʩʪʨʫʢʪʫʨʽ ʘʝʨʦʧʦʨʪʽʚ. ʈʝʢʦʤʝʥʜʘʮʽʾ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʦʧʪʠʤʽʟʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ, ʟʥʠʞʝʥʥʷ ʨʝʩʫʨʩʥʠʭ ʚʠʪʨʘʪ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʦʚʠʭ 

ʟʘʪʨʠʤʦʢ, ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʘʝʨʦʧʦʨʪʫ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʪʘ 

ʩʧʨʠʷʶʪʴ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʢ̒ʪʫʚʘʥʥʷ 

ʊʇɺ ʫ ʩʫʯʘʩʥʠʭ ʘʝʨʦʧʦʨʪʘʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʬʦʨʪʫ ʪʘ ʟʨʫʯʥʦʩʪʽ ʜʣʷ ʧʘʩʘʞʠʨʽʚ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ. 
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ʇʘʩʘʞʠʨʦʧʦʪʽʢ ʥʘʡʙʽʣʴʰʠʭ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ [1] 

ˉ ɸʝʨʦʧʦʨʪ 2019 2020 2021 ʩʽʯʝʥʴ 2022  

1 çɹʦʨʠʩʧʽʣʴè 15 260 281 ƶ21% 5 160 000 Ƹ66% 9 433 000 ƶ83% 670 700 
ƶ101

% 

2 

çʂʠʾʚè ʽʤʝʥʽ 

ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦ 

2 617 900 Ƹ7% 704 500 Ƹ73% 1 418 153 
ƶ101

% 
170 981 

ƶ485

% 

3 

çʃʴʚʽʚè ʽʤʝʥʽ 

ɼʘʥʠʣʘ 

ɻʘʣʠʮʴʢʦʛʦ 

2 217 400 ƶ39% 877 700 Ƹ61% 1 834 100 
ƶ109

% 
139 286 

ƶ218

% 

4 çʆʜʝʩʘè 1 694 022 ƶ17% 698 700 Ƹ59% 1 328 326 ƶ53%   

5 çʍʘʨʢʽʚè 1 340 000 ƶ40% 659 300 Ƹ51% 1 159 889 ƶ57%   

6 çɿʘʧʦʨʽʞʞʷè 434 063 ƶ8% 326 217 Ƹ25% 617 518 ƶ89%   

7 
çɼʥʽʧʨʦʧʝʪ-

ʨʦʚʩʴʢè 

338 888 ƶ13% 136 700 Ƹ60% 267 829 ƶ96%   

8 çʍʝʨʩʦʥè 154 000 ƶ3% 61 400 Ƹ60% 83 553 ƶ37%   

9 
çɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢè 

104 700 Ƹ7% 23 440 Ƹ78% 31 831 ƶ36%   

10 

çʏʝʨʥʽʚʮʽè 

ʽʤʝʥʽ ʃʝʦʥʽʜʘ 

ʂʘʜʝʥʶʢʘ 

76 832 ƶ5% 4 181 Ƹ95% 6 379 ƶ53%   

11 çɺʽʥʥʠʮʷè 40 124 Ƹ34% 1 235 Ƹ97% 489 Ƹ60%   

12 çʄʠʢʦʣʘʾʚè 22 700 
ƶ8767

% 
 29 626 ð   

13 çʂʨʠʚʠʡ ʈʽʛè 21 329 Ƹ3%  2 196 ð   

14 çʈʽʚʥʝè 11 031 ƶ72%  618 ð   

15 çʇʦʣʪʘʚʘè 5 036 ƶ420% 199 Ƹ96%    

16 çʋʞʛʦʨʦʜè 2 782 ƶ441%  7 600 ð   

ɿʘʛʘʣʦʤ 24 336 600 ƶ19% 8 664 500 
Ƹ64

%  
16 221000 ƶ87% 1 225 800 

ƶ135

%  

 

 

 

 

 

https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BF%D1%96%D0%BB%D1%8C%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%9A%D0%B8%D1%97%D0%B2%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%9A%D0%B8%D1%97%D0%B2%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%9A%D0%B8%D1%97%D0%B2%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%9B%D1%8C%D0%B2%D1%96%D0%B2%C2%BB_%D1%96%D0%BC%D0%B5%D0%BD%D1%96_%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D0%B0_%D0%93%D0%B0%D0%BB%D0%B8%D1%86%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%9B%D1%8C%D0%B2%D1%96%D0%B2%C2%BB_%D1%96%D0%BC%D0%B5%D0%BD%D1%96_%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D0%B0_%D0%93%D0%B0%D0%BB%D0%B8%D1%86%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%9B%D1%8C%D0%B2%D1%96%D0%B2%C2%BB_%D1%96%D0%BC%D0%B5%D0%BD%D1%96_%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D0%B0_%D0%93%D0%B0%D0%BB%D0%B8%D1%86%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%9E%D0%B4%D0%B5%D1%81%D0%B0%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%A5%D0%B0%D1%80%D0%BA%D1%96%D0%B2%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%97%D0%B0%D0%BF%D0%BE%D1%80%D1%96%D0%B6%D0%B6%D1%8F%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%A5%D0%B5%D1%80%D1%81%D0%BE%D0%BD%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%86%D0%B2%D0%B0%D0%BD%D0%BE-%D0%A4%D1%80%D0%B0%D0%BD%D0%BA%D1%96%D0%B2%D1%81%D1%8C%D0%BA%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%86%D0%B2%D0%B0%D0%BD%D0%BE-%D0%A4%D1%80%D0%B0%D0%BD%D0%BA%D1%96%D0%B2%D1%81%D1%8C%D0%BA%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%A7%D0%B5%D1%80%D0%BD%D1%96%D0%B2%D1%86%D1%96%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%A7%D0%B5%D1%80%D0%BD%D1%96%D0%B2%D1%86%D1%96%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%A7%D0%B5%D1%80%D0%BD%D1%96%D0%B2%D1%86%D1%96%C2%BB
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%BD%D0%BD%D0%B8%D1%86%D1%8F_(%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82)
https://uk.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D1%97%D0%B2%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BC%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%B2%D0%BE%D1%80%D1%96%D0%B7%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BC%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82
https://uk.wikipedia.org/wiki/%D0%A0%D1%96%D0%B2%D0%BD%D0%B5_(%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82)
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%9F%D0%BE%D0%BB%D1%82%D0%B0%D0%B2%D0%B0%C2%BB
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%B6%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B0%D0%B5%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82_%C2%AB%D0%A3%D0%B6%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%C2%BB
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ɼʦʜʘʪʦʢ ɻ 

ʊʘʙʣʠʮʷ ɻ.1  

ʉʭʝʤʠ ʘʝʨʦʚʦʢʟʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘʡʙʽʣʴʰʠʭ ʘʝʨʦʧʦʨʪʽʚ ʋʢʨʘʾʥʠ 

ʉʭʝʤʘ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʘʝʨʦʧʦʨʪʫ çɹʦʨʠʩʧʽʣʴè, ʪʝʨʤʽʥʘʣʠ çFè ʪʘ çɺè 

ʅʘʟʚʘ ʦʙôʻʢʪʘ 
ʇʣʦʱʘ, 

ʤ2 
ʉʭʝʤʘ  

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʘʨʢʽʥʛʽʚ 

ʪʝʨʤʽʥʘʣʘ ç Fè   
23 000 

 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʘʨʢʽʥʛʽʚ 

ʪʝʨʤʽʥʘʣʘ çBè  
18 850 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ ʪʝʨʤʽʥʘʣʘ ç Fè 
45 000  

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ ʪʝʨʤʽʥʘʣʘ çBè 
41 100 

ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ 

ʧʘʨʢʽʥʛʽʚ ʜʦ ʪʝʨʠʪʦʨʽʾ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʪʝʨʤʽʥʘʣʘ 

çFè 

50/50 % 

ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ 

ʧʘʨʢʽʥʛʽʚ ʜʦ ʪʝʨʠʪʦʨʽʾ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʪʝʨʤʽʥʘʣ 

çBè 

46/54 % 

ʉʭʝʤʘ ʘʝʨʦʚʦʢʟʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʝʨʤʽʥʘʣʘ çDè 

ʇʘʨʢʽʥʛ 1 6 100  

 

ʇʘʨʢʽʥʛ 2 5 800  

ʇʘʨʢʽʥʛ 3 7 800  

ɹʘʛʘʪʦʨʽʚʥʝʚʠʡ ʧʘʨʢʽʥʛ 24 300  

ʉʪʘʥʮʽʷ çɹʦʨʠʩʧʽʣʴ-ʘʝʨʦʧʦʨʪè 3 000  

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʚʽʜʢʨʠʪʠʭ 

ʧʘʨʢʽʥʛʽʚ ʪʝʨʤʽʥʘʣʘ D 
19 700  

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʘʨʢʽʥʛʽʚ 

ʪʝʨʤʽʥʘʣʘ çDè 
44 000  

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ 
63 300 

ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ 

ʧʘʨʢʽʥʛʽʚ ʜʦ ʪʝʨʠʪʦʨʽʾ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ 

69/31 % 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ ɻ 

 

 

 

 

 

 

 

 

 

ɸʝʨʦʧʦʨʪ çʂʠʾʚ-ɾʫʣʷʥʠè 

ʅʘʟʚʘ ʦʙôʻʢʪʘ ʇʣʦʱʘ, ʤ2 ʉʭʝʤʘ  

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʘʨʢʽʥʛʽʚ 

ʪʝʨʤʽʥʘʣʘ çAè 
20 000 

 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ ʪʝʨʤʽʥʘʣʘ çAè 
40 000  

ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ 

ʧʘʨʢʽʥʛʽʚ ʜʦ ʪʝʨʠʪʦʨʽʾ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ ʪʝʨʤʽʥʘʣʘ 

çAè 

50/50 % 

ɸʝʨʦʧʦʨʪ çʃʴʚʽʚ ʽʤʝʥʽ ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦè 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʘʨʢʽʥʛʽʚ 37 300 

 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ 
80 300 

ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ 

ʧʘʨʢʽʥʛʽʚ ʜʦ ʪʝʨʠʪʦʨʽʾ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʧʣʦʱʽ 

46/54 % 
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ɿʘʢʽʥʯʝʥʥʷ ʜʦʜʘʪʢʘ ɻ 

 

 

 

 

 

 

 

 

 

 

 

ɸʝʨʦʧʦʨʪ çʆʜʝʩʘè 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʧʘʨʢʽʥʛʽʚ 
16 000 

 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ 
39 000 

ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ 

ʧʣʦʱ ʧʘʨʢʽʥʛʽʚ ʜʦ 

ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ 

41/59 % 

ɸʝʨʦʧʦʨʪ çʍʘʨʢʽʚè 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʧʘʨʢʽʥʛʽʚ 
20 100  

 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʧʨʠʚʦʢʟʘʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ 
67 500 

ɺʽʜʩʦʪʢʦʚʝ ʚʽʜʥʦʰʝʥʥʷ 

ʧʣʦʱ ʧʘʨʢʽʥʛʽʚ ʜʦ 

ʪʝʨʠʪʦʨʽʾ ʧʨʠʚʦʢʟʘʣʴʥʦʾ 

ʧʣʦʱʽ 

30/70 % 
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ɼʦʜʘʪʦʢ ɼ 

ʊʘʙʣʠʮʷ ɼ.1   

ʂʣʘʩʠʬʽʢʘʮʽʷ ʊʇɺ ʫʢʨʘʾʥʩʴʢʠʭ ʘʝʨʦʧʦʨʪʽʚ ʟʘ ʬʦʨʤʦʶ ʪʝʨʠʪʦʨʽʾ  

ʪʘ ʛʨʘʥʠʯʥʦʶ ʜʘʣʴʥʽʩʪʶ ʧʝʨʝʩʘʜʢʠ ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʽʡ ʧʣʦʱʽ 
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ʉʭʝʤʘ ʧʣʘʥʫʚʘʥʥʷ 

ɸ
ʝ
ʨ
ʦ
ʧ
ʦ
ʨ
ʪ
 
ç
ɹ
ʦ
ʨ
ʠ
ʩ
ʧ
ʽ
ʣ
ʴ
è

 

ʃ
ɯ
ʅ
ɯ
ʁ
ʅ
ɸ

 

3
5
0
 
ʤ

 

 

ɸ
ʝ
ʨ
ʦ
ʧ
ʦ
ʨ
ʪ
 
ç
ʂ
ʠ
ʾ
ʚ

-ɾ
ʫ
ʣ
ʷ
ʥ
ʠ

è
 

ɹ
ɸ
ɻ
ɸ
ʊ
ʆ
ɻ
ʈ
ɸ
ʅ
ʅ
ʀ
ʂ

 

1
6
0
 
ʤ

 

 

 

 

 

 

 

 

 



176 

 

 

 

ɿʘʢʽʥʯʝʥʥʷ ʜʦʜʘʪʢʘ ɼ 
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ɼʦʜʘʪʦʢ ɽ
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