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ʄʝʞʜʫʥʘʨʦʜʥʳʡ  ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʡ ʢʦʥʛʨʝʩʩ 

çɻʣʦʙʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè 

27-29 ʤʘʨʪʘ ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
 

ʂʦʥʛʨʝʩʩ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʫʛʨʦʟ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʠ ʚʦʟʤʦʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠʭ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. 

ɺ ʨʘʙʦʪʝ ʂʦʥʛʨʝʩʩʘ ʧʨʠʤʫʪ ʫʯʘʩʪʠʝ ʠ ʚʳʩʪʫʧʷʪ ʩ ʜʦʢʣʘʜʘʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʨʝʘʣʠʟʫʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʧʨʦʝʢʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʤʠʨʦʚʦʡ ʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʇʨʦʚʝʜʝʥʠʝ ʂʦʥʛʨʝʩʩʘ ʦʜʦʙʨʝʥʦ ʠ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ  

ʦʙʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʳʭ ʧʨʠʤʫʪ ʫʯʘʩʪʠʝ ʠ ʚʳʩʪʫʧʷʪ ʩ ʜʦʢʣʘʜʦʤ ʥʘ 

ʜʘʥʥʦʤ ʂʦʥʛʨʝʩʩʝ. 

ɺ ʨʘʙʦʪʝ ʂʦʥʛʨʝʩʩʘ ʧʨʠʤʫʪ ʫʯʘʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 18 ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʉʐɸ, ʂʠʪʘʡ, ɻʝʨʤʘʥʠʷ, ʀʟʨʘʠʣʴ, ʌʨʘʥʮʠʷ, ɹʨʘʟʠʣʠʷ, ʅʦʨʚʝʛʠʷ, ʄʝʢʩʠʢʘ, 

ɺɹ ʝʪʥʘʤ, ɺʝʥʝʩʫʵʣʘ, ʂʫʙʘ, ʀʨʘʥ, ɽʛʠʧʝʪ, ʉʠʨʠʷ, ʇʘʣʝʩʪʠʥʘ, ɸʙʭʘʟʠʷ, ʏʝʭʠʷ ʠ 

ɻʨʫʟʠʷ.  

ɺʩʝʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʧʨʠʛʣʘʰʘʶ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʟʙʨʘʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʂʦʥʛʨʝʩʩʘ çɻʣʦʙʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè ʠ   ʢʨʫʛʣʦʛʦ ʩʪʦʣʘ çʅʘʥʦʠʥʜʫʩʪʨʠʷ ʠ ʛʣʦ-

ʙʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʚ ʥʘʩʪʦʷʱʝʤ ʩʧʝʮʠʘʣʴʥʦʤ ʚʳʧʫʩʢʝ 

ʞʫʨʥʘʣʘ çʅɹʀʂʉ-ʅʘʫʢʘ ʠ ʊʝʭʥʦʣʦʛʠʠè.  

ɺ ʩʣʫʯʘʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʧʦ-

ʚʝʩʪʢʠ ʂʦʥʛʨʝʩʩʘ  ʧʨʦʰʫ ʩʦʦʙʱʠʪʴ ʧʦ  ʵʣʝʢʪʨʦʥʥʦʡ  ʧʦʯʪʝ:        

priem.pavlov@mail.ru; pavlov.gpb@gmail.com;  ʪʝʣʝʬʦʥ:  + 7 987 290 15 46.  

  

ʉ ʫʚʘʞʝʥʠʝʤ, 

ʉʦʧʨʝʜʩʝʜʘʪʝʣʴ ʦʨʛʢʦʤʠʪʝʪʘ  

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ 

ɺʠʮʝ-ʇʨʝʟʠʜʝʥʪ ʅʆʈ 

ʇʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ ʂʅʀʊʋ-ʂɸʀ  

ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ                                                                               ɹ.ʇ. ʇʘʚʣʦʚ 

mailto:priem.pavlov@mail.ru
mailto:pavlov.gpb@gmail.com
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˝˒ ˑˍ˗ˣ˕˛˚˚˨˖ ˞˛ˏ˒˟ 
 

ː̆ ˍˏ˚˨˖ ˝˒ˑˍ˗˟˛˝ 

 

 

 

ʂʨʠʯʝʚʩʢʠʡ ɻʝʨʤʘʥ ɽʚʩʝʝʚʠʯ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʈʦʩʩʠʠ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜ-

ʨʦʡ ʄɻʋʊʋ. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʬʦʪʦʥʠʢʘ ʦʢʨʘʰʝʥʥʳʭ ʚʝ-

ʱʝʩʪʚ, ʤʝʜʪʝʢʩʪʠʣʴ, ʭʠʤʠʷ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦ-

ʣʦʢʦʥ ʠ ʪʝʢʩʪʠʣʷ, ʜʠʬʬʫʟʠʦʥʥʦ-ʩʦʨʙʮʠʦʥʥʳʝ ʷʚʣʝʥʠʷ, ʛʝʪʝ-

ʨʦʛʝʥʥʘʷ ʭʠʤʠʯʝʩʢʘʷ ʢʠʥʝʪʠʢʘ. 

 

 

˔̱ ˙˒˞˟˕˟˒˘˕ ː˘ˍˏ˚˛ː˛ ˝˒ˑˍ˗˟˛˝ˍ 

 

 

 

ʐʘʭʨʘʤʘʥʴʷʥ ʄʠʭʘʠʣ ɸʥʜʨʘʥʠʢʦʚʠʯ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʇʦʯʝʪʥʳʡ 

ʩʪʨʦʠʪʝʣʴ ʈʦʩʩʠʠ, ʘʢʘʜʝʤʠʢ ʈɸɽʅ, ʯʣʝʥ ʕʢʩʧʝʨʪʥʦʡ ʂʦʣʣʝ-

ʛʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʉʢʦʣʢʦʚʦ, ʵʢʩʧʝʨʪ ʈʦʩʩʠʡʩʢʦʛʦ 

ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: 

ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʧʝʜʘʛʦʛʠʢʘ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ. 
 

 

 

ɸʥʜʨʝʶʢ ɼʝʥʠʩ ʉʝʨʛʝʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙ-

ʱʝʩʪʚʘ ʈʦʩʩʠʠ, ʜʦʮʝʥʪ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʠʤ. 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩ-

ʩʳ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ 

ʘʥʘʣʦʛʠʡ ʚ ʧʨʠʥʮʠʧʘʭ ʫʧʨʘʚʣʝʥʠʷ ʤʝʞʜʫ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘ-

ʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ. 
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˛˟ ˏ˒˟˞˟ˏ˒˚˚˨˖ ˞˒˗˝˒˟ˍ˝  ˩

 

 

 

ɻʫʤʘʨʦʚ ɺʘʣʝʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʨʝʜʘʢʪʦʨ ʧʦʨʪʘʣʘ ʅʘʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʈʦʩʩʠʠ. 

 

ˤ̆ ˒˚˨ ˝˒ˑˍ˗ˣ˕˛˚˚˛ː˛ ˞˛ˏ˒˟ˍ 

 

 

 

ɸʨʰʠʥʦʚ ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ ʬʠʣʦʩʦ-

ʬʠʠ ʈɸʅ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʝʥʠʷ çʌʠʣʦʩʦʬʩʢʠʝ ʧʨʦʙʣʝ-

ʤʳ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠè ʚ ʀʥʩʪʠʪʫʪʝ ʬʠʣʦʩʦʬʠʠ ʈɸʅ. ʅʘʫʯʥʳʝ 

ʠʥʪʝʨʝʩʳ: ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʠʣʦʩʦʬʩʢʠʭ ʧʨʦʙʣʝʤ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠ, ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠ, ʧʨʦʮʝʩʩʦʚ 

ʢʦʥʚʝʨʛʝʥʮʠʠ ʚ ʩʬʝʨʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

 

ɹʝʨʣʠʥ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʭʠʤʠʯʝ-

ʩʢʦʡ ʬʠʟʠʢʠ ʠʤ. ʅ.ʅ. ʉʝʤʝʥʦʚʘ. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʬʠʟʠʢʘ ʠ 

ʭʠʤʠʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

 

 

ɹʫʜʘʥʦʚ ɺʣʘʜʠʤʠʨ ɻʨʠʛʦʨʴʝʚʠʯ ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, 

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʝʢʪʦʨʘ ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʧʨʦʙʣʝʤ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʀʥʩʪʠʪʫʪʘ ʬʠʣʦʩʦʬʠʠ ʈɸʅ. 

ʏʣʝʥ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʩʦʚʝʪʦʚ ʚ ʀʌ ʈɸʅ ʠ ʄɻʋ, ʵʢʩʧʝʨʪ 

ʈɸʅ, ʈʅʌ, ʈʌʌʀ. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʬʠʣʦʩʦʬʠʷ ʥʘʫʢʠ, 

ʪʝʦʨʠʷ ʩʣʦʞʥʦʩʪʠ ʠ ʩʠʥʝʨʛʝʪʠʢʘ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʘʥʪʨʦʧʦʣʦ-

ʛʠʯʝʩʢʠʝ ʨʠʩʢʠ NBICS-ʪʝʭʥʦʣʦʛʠʡ. 



7 
 

 

 

 

ɹʳʢʦʚ ɺʠʢʪʦʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʧʨʝʟʠʜʝʥʪ ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʈʦʩ-

ʩʠʠ, ʇʦʯʝʪʥʳʡ ʧʨʝʟʠʜʝʥʪ çʅʊ-ʄɼʊ ʉʧʝʢʪʨʫʤ ʀʥʩʪʨʫʤʝʥʪʩè. 

ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʤʦʣʝʢʫʣʷʨʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ, ʞʠʜʢʠʝ ʢʨʠʩʪʘʣʣʳ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ ʜʣʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ 

ʠ ʤʝʪʨʦʣʦʛʠʠ. 

  

 

ɻʫʜʠʣʠʥ ɽʚʛʝʥʠʡ ɸʣʝʢʩʝʝʚʠʯ, ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦ-

ʤʦʥʦʩʦʚʘ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʝʢʘʥʘ ʌʘʢʫʣʴʪʝʪʘ ʥʘʫʢ ʦ ʤʘʪʝʨʠʘʣʘʭ 

ʄɻʋ, ʟʘʚʝʜʫʶʱʠʡ ʂʘʬʝʜʨʦʡ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʌʘʢʫʣʴʪʝʪʘ 

ʥʘʫʢ ʦ ʤʘʪʝʨʠʘʣʘʭ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʅʆʎ ʄɻʋ. ʅʘʫʯ-

ʥʳʝ ʠʥʪʝʨʝʩʳ: ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʠ, ʤʘʪʝ-

ʨʠʘʣʳ ʩ ʢʦʣʦʩʩʘʣʴʥʳʤ ʤʘʛʥʠʪʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (ʂʄʉ), 

ʥʘʥʦʤʘʪʝʨʠʘʣʳ. 

 

 

 

ɻʫʩʝʚ ɹʦʨʠʩ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʠʥ-

ʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ, ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʛʦ ʉʦʶʟʘ ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ ʘʢʘʜʝʤʠʡ ʥʘʫʢ. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʧʨʦʯʥʦʩʪʴ ʤʘʪʝ-

ʨʠʘʣʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʦ-

ʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʨʦʠʪʝʣʴʥʦʝ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

 

 

ɼʫʙʨʦʚʩʢʠʡ ɼʘʚʠʜ ʀʟʨʘʠʣʝʚʠʯ, ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʉʝʢʪʦʨʘ ʪʝʦʨʠʠ ʧʦ-

ʟʥʘʥʠʷ ʀʥʩʪʠʪʫʪʘ ʬʠʣʦʩʦʬʠʠ ʈɸʅ, ʧʨʦʬʝʩʩʦʨ ʌʠʣʦʩʦʬʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʩʦʧʨʝʜʩʝʜʘʪʝʣʴ ʅʘʫʯ-

ʥʦʛʦ ʩʦʚʝʪʘ ʈɸʅ ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʅʘʫʯʥʳʝ  ʠʥʪʝʨʝʩʳ: ʧʨʦʙʣʝʤʳ çʩʦʟʥʘʥʠʝ ʠ ʤʦʟʛè, ʤʝʪʦʜʦʣʦ-

ʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 
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ʂʦʡʬʤʘʥ ʆʩʢʘʨ ʀʦʩʠʬʦʚʠʯ, ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʧʨʝʟʠʜʝʥʪ ʀʚʘʥʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʧʨʝʜʩʝʜʘʪʝʣʴ ʕʢʩʧʝʨʪʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ 

ɺɸʂ. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʩʠʥʪʝʟ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʢʨʦʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʭ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ. 

 

 

 

 

ʂʨʠʯʝʚʩʢʠʡ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ 

ʥʘʫʢ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʚʝʜʫʱʠʡ ʥʘʫʯ-

ʥʳʡ ʩʦʪʨʫʜʥʠʢ ʀʥʩʪʠʪʫʪʘ ʠʩʪʦʨʠʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʪʝʭʥʠʢʠ 

ʠʤʝʥʠ ʉ.ʀ. ɺʘʚʠʣʦʚʘ ʈɸʅ, ʢʦʩʤʦʥʘʚʪ-ʠʩʧʳʪʘʪʝʣʴ. ʅʘʫʯʥʳʝ 

ʠʥʪʝʨʝʩʳ: ʘʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʩʪʦʨʠʷ ʠ ʬʠʣʦʩʦ-

ʬʠʷ ʪʝʭʥʠʢʠ, çʟʝʣʝʥʳʝè ʪʝʭʥʦʣʦʛʠʠ, ʵʚʦʣʶʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʪʝʭʥʦʩʬʝʨʳ, ʢʦʩʤʠʯʝʩʢʦʝ ʙʫʜʫʱʝʝ ʯʝʣʦʚʝʢʘ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

 

 

 

ʂʫʨʠʥʥʳʡ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, ʩʦʟʜʘʪʝʣʴ ʠ ʨʫʢʦʚʦʜʠ-

ʪʝʣʴ ʧʨʦʝʢʪʘ NanoNewsNet.ru, ʯʣʝʥ ʎʝʥʪʨʘʣʴʥʦʛʦ ʧʨʘʚʣʝʥʠʷ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʈʦʩʩʠʠ. ʉʬʝʨʘ ʠʥʪʝʨʝʩʦʚ: 

ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦ- ʙʠʦ- ʠʥʬʦ- ʢʦʛʥʦ- 

ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ, ʠʥʜʫʩʪʨʠʠ,ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ.  

 

 

 

ʃʶʪʦʤʩʢʠʡ ʅʠʢʦʣʘʡ ɺʘʜʠʤʦʚʠʯ, ʘʨʭʠʪʝʢʪʦʨ, ʣʘʫʨʝʘʪ ɻʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʈʌ, ʣʘʫʨʝʘʪ ʧʨʝʤʠʡ ʄʦʩʢʚʳ 1999 ʠ 

2007 ʛʦʜʦʚ, ʪʚʦʨʯʝʩʢʠʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʦʤʧʘʥʠʠ çɸʨʭʠʪʝʢ-

ʪʫʨʥʦʝ ʙʶʨʦ ʕʃʀʉè. 

 

 

 

ʆʨʜʠʥ ʉʪʘʥʠʩʣʘʚ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦ-

ʪʨʫʜʥʠʢ ʌʊʀ ʠʤ. ɸ. ʌ. ʀʦʬʬʝ ʈɸʅ, ɿʘʩʣʫʞʝʥʥʳʡ ʠʟʦʙʨʝʪʘ-

ʪʝʣʴ ʉʉʉʈ. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʬʠʟʠʢʘ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. 
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ʌʠʛʦʚʩʢʠʡ ʆʣʝʛ ʃʴʚʦʚʠʯ, ʜʠʨʝʢʪʦʨ ʧʦ ʥʘʫʢʝ ʠ ʨʘʟʚʠʪʠʶ 

INRC Polymate (Israel) ʠ Nanotech Industries, Inc. (CA, USA), 

ʘʢʘʜʝʤʠʢ ɽʚʨʦʧʝʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ, ʧʨʝʟʠʜʝʥʪ ʀʟʨʘʠʣʴ-

ʩʢʦʡ ɸʩʩʦʮʠʘʮʠʠ ʀʟʦʙʨʝʪʘʪʝʣʝʡ. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʥʘʥʦ-

ʢʦʤʧʦʟʠʪʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʥʳʭ, ʩʠʣʠʢʘʪʥʳʭ ʠ ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʭ ʤʘʪʨʠʮ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ 

ʥʘʥʦʩʪʨʫʢʪʫʨ. 

 

 

 

ʗʤʠʥʩʢʠʡ ʀʛʦʨʴ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴ-

ʪʝʪʦʚ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʎʝʥ-

ʪʨʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʎʝʥ-

ʪʨʘ ʤʦʣʦʜʝʞʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ çʅʘʥʦʪʝʭʥʦʣʦ-

ʛʠʠè. ʅʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ: ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʙʠʦʥʘʥʦʩʢʦʧʠʷ, 

ʥʘʥʦʩʢʦʧʠʷ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥ-

ʪʘʨʠʷ ʜʣʷ ʥʘʥʦʩʢʦʧʠʠ, ʦʙʫʯʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ 

ʥʘʥʦʩʢʦʧʠʠ. 
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ʂʦʥʪʘʢʪʳ: 

 

 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ɻʝʨʤʘʥ ʂʨʠʯʝʚʩʢʠʡ gek20003@gmail.com, ʪ. 8-910-415-08-50 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ɼʝʥʠʩ ɸʥʜʨʝʶʢ denis.s.andreyuk@yandex.ru    

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ ɺʘʣʝʨʠʡ ɻʫʤʘʨʦʚ aguma@rambler.ru  

 

 

ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʥʝ ʚʩʝʛʜʘ ʨʘʟʜʝʣʷʝʪ ʚʳʩʢʘʟʘʥʥʳʝ ʥʘ ʩʪʨʘʥʠʮʘʭ ʞʫʨʥʘʣʘ ʘʚʪʦʨʘʤʠ 

ʧʫʙʣʠʢʘʮʠʡ ʤʥʝʥʠʷ, ʧʦʟʠʮʠʠ, ʧʦʣʦʞʝʥʠʷ, ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʈʦʩʩʠʠ ʠ ʚ ʤʠʨʝ 

ʧʨʦʮʝʩʩʳ ʠ ʩʦʙʳʪʠʷ. ʇʫʙʣʠʢʘʮʠʷ ʩʧʦʨʥʳʭ, ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʠ ʠʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʘʚʪʦʨ-

ʩʢʠʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʩʦ ʩʪʦʨʦʥʳ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ʠ ʨʝʜʘʢʮʠʦʥʥʦ-

ʛʦ ʩʦʚʝʪʘ ʞʫʨʥʘʣʘ, ʦʬʠʮʠʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʠʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ ʢʘʢʠʭ-ʣʠʙʦ ʬʦʨʤ ʠ ʚʠʜʦʚ ʮʝʥʟʫʨʳ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʦʣʥʦʪʫ ʩʦʜʝʨʞʘʥʠʷ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ. ɸʚʪʦʨʳ ʥʝʩʫʪ ʧʝʨʩʦʥʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʠʭ ʤʘʪʝʨʠ-

ʘʣʦʚ, ʪʦʯʥʦʩʪʴ ʧʝʨʝʚʦʜʘ, ʮʠʪʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʪʦʯʥʦʩʪʴ ʣʶʙʳʭ ʧʨʠʚʦ-

ʜʠʤʳʭ ʮʠʬʨʦʚʳʭ, ʠʣʣʶʩʪʨʘʪʠʚʥʳʭ ʠ ʮʠʪʠʨʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʘʚʪʦʨʦʚ ʞʫʨ-

ʥʘʣʘ. ɼʘʥʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʫʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʚʪʦʨʳ ʪʝʭ ʧʫʙʣʠʢʘʮʠʡ, ʚ ʪʝʢʩʪʝ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ. 

ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʚʳʩʢʘʟʘʥʥʳʝ ʘʚʪʦʨʘʤʠ ʧʫʙʣʠʢʘʮʠʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʈʦʩʩʠʠ ʠ ʚ ʤʠʨʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʦʙʳʪʠʷ, ʷʚʣʝʥʠʷ. 

ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʥʝ ʫʧʦʣʥʦʤʦʯʝʥʘ ʠ ʥʝ ʚ ʧʨʘʚʝ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢʠʝ ʠʟ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʦʣʠ-

ʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʈʦʩʩʠʠ ʠ ʚ ʦʩʪʘʣʴʥʦʤ ʤʠʨʝ ʩʦʙʳʪʠʷ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʣʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʧʨʘʚʦʤʦʯʥʳʡ ʠʣʠ ʠʥʦʡ ʭʘʨʘʢʪʝʨ. ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʟʘ ʚʳʩʢʘʟʘʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʫʙʣʠʢʘʮʠʡ ʠʭ ʘʚʪʦʨʘʤʠ ʦʮʝʥʦʯʥʳʝ ʩʫʞʜʝʥʠʷ ʚ ʜʘʥʥʦʤ ʚʦ-

ʧʨʦʩʝ. 

ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʨʘʟʤʝʱʘʝʪ ʠ ʧʫʙʣʠʢʫʝʪ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʄʝʞ-

ʜʫʥʘʨʦʜʥʦʤʫ ʧʨʘʚʫ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘʤ ʪʝʭ ʩʪʨʘʥ, ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʪʫʧʘʶʪ 

ʧʫʙʣʠʢʘʮʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʬʘʢʪʦʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʷ/ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʣʶʙʳʝ ʧʦʜʦʙʥʳʝ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʥʝʩʫʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʚʪʦʨʳ ʧʫʙʣʠʢʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠʣʠ ʥʘ 

ʣʶʙʳʭ ʠʥʳʭ ʩʨʝʜʩʪʚʘʭ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʯʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ ʤʘʪʝʨʠ-

ʘʣʦʚ, ʠʤʝʶʱʠʭ ʫʢʘʟʘʥʠʝ ʥʘ ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʫʯʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʤʫ ʞʫʨʥʘʣʫ çʅɹʀʂʉ-

ʅʘʫʢʘ.ʊʝʭʥʦʣʦʛʠʠè. 

 

 

 
ʅʘʫʯʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʡ ʞʫʨʥʘʣ çʅɹʀʂʉ-ʅʘʫʢʘ.ʊʝʭʥʦʣʦʛʠʠè ʨʝʢʦʤʝʥʜʦʚʘʥ ʢ ʦʟʥʘʢʦʤʣʝ-

ʥʠʶ ʯʠʪʘʪʝʣʷʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʪʝʨʥʝʪʘ, ʥʘʯʠʥʘʷ ʩ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʦʪ 6 ʣʝʪ. 

  

https://mail.rambler.ru/#/compose/to=gek20003%40gmail.com
mailto:denis.s.andreyuk@yandex.ru
mailto:aguma@rambler.ru
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˓ˠ˝˚ˍ˘ ˜˛ˑˑ˒˝˓˕ˏˍ˫˟ ˕ ˞ ˚˕˙ ˞˛˟˝ˠˑ˚˕ˤˍ˫˟: 
 

 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ    

ʈʦʩʩʠʠ 

 

 

ʂʦʤʧʘʥʠʷ çʅʊ-ʄɼʊ ʉʧʝʢʪʨʫʤ      

ʀʥʩʪʨʫʤʝʥʪʩè 

 

 

ʈʦʩʩʠʡʩʢʦʝ on-line ʠʟʜʘʥʠʝ 

NanoNewsNet 

 

 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ 

çʅʘʥʦʤʝʪʨè 

 

 

ʈʦʩʩʠʡʩʢʘʷ ʠʥʞʝʥʝʨʥʘʷ ʘʢʘʜʝʤʠʷ 

 

 

ʈʦʩʩʠʡʩʢʠʡ ʩʦʶʟ ʥʘʫʯʥʳʭ ʠ          

ʠʥʞʝʥʝʨʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ             

ʦʨʛʘʥʠʟʘʮʠʡ 

 

 

ʅʘʫʯʥʳʡ ʩʦʚʝʪ ʈɸʅ ʧʦ ʤʝʪʦʜʦʣʦ-

ʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

 

 

ʎʝʥʪʨ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 

http://rusnor.org/
http://rusnor.org/
http://www.ntmdt-si.ru/
http://www.ntmdt-si.ru/
http://www.nanonewsnet.ru/about/company
http://www.nanonewsnet.ru/about/company
http://www.nanometer.ru/about.html
http://www.nanometer.ru/about.html
http://www.info-rae.ru/
http://www.rusea.info/main
http://www.rusea.info/main
http://www.rusea.info/main
http://iphras.ru/ai.htm
http://iphras.ru/ai.htm
http://www.nanoscopy.ru/


12 
 

14  ʂʦʣʦʥʢʘ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 

 ʄʘʪʝʨʠʘʣʳ ʢ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʤʫ ʢʦʥʛʨʝʩʩʫ 
çɻʣʦʙʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè 

16  
ʎʠʚʠʣʠʟʘʮʠʦʥʥʳʡ ʚʳʟʦʚ:  ʂʦʥʚʝʨʛʝʥʪʥʦʝ ʨʘʟʚʠʪʠʝ ʅɹʀʂ ʪʝʭʥʦʣʦʛʠʡ 
ʠ ʛʣʦʙʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ŕƹƻǋǎƻ ŀːŕː 

20  Civilizational Challenge: The convergent development of NBIC technolo-
gies and the global security of humanity 
ʇʘʚʣʦʚ ɹ.ʇ. 

23  ʊʚʦʨʠ ʠ ʜʫʤʘʡ, ʢʦʤʫ ʜʘʝʰʴ 
ʉʠʚʢʦʚ ʂ.ɺ. 

29  ʍʦʤʦ ʬʫʪʫʨʠʩ ʚ ʤʠʨʝ ʇʨʠʨʦʜʳ ʠ ʚ ʨʘʤʢʘʭ ʉʠʩʪʝʤʳ 
ʂʘʡʨʦʩ ʆ'ʍʘʨʘ, ʊʘʣʠʷ ʍʘʬʠʟʦʚʘ 

33  Homo Futuristic formed by Nature, framed by System. 
ʂʘʡʨʦʩ ʆ'ʍʘʨʘ, ʊʘʣʠʷ ʍʘʬʠʟʦʚʘ 
 

 ʅʘʫʢʘ 

38  
ʆʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʥʮʠʧʳ ʢʦʥʪʨʦʣʷ ʟʘ ʥʘʥʦʪʝʭ-
ʥʦʣʦʛʠʷʤʠ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ 

ʂʨʠʯʝʚʩʢʠʡ ɻ.ɽ. 

59  ʇʦʯʝʤʫ ʠʥʦʛʜʘ ʤʳ ʝʜʝʤ ʥʝ ʪʫʜʘ? 
ɻʦʣʫʙʢʦʚ ɻ.ɺ., ʄʘʥʞʝʣʠʡ ʄ.ʀ., ɹʝʨʣʠʥ ɸ.ɸ., ʕʧʧʝʣʴʙʘʫʤ ʃ.ɺ. 

72  ʇʨʠʙʦʨʦʩʪʨʦʝʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʤʘʪʝʨʠʘʣʦʚ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï 
ʚʢʣʘʜ ʈʦʩʩʠʠ ʚ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 
ɹʳʢʦʚ ɺ.ɸ., 

82  ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ. ʎʠʢʣʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘ 
ɿʘʜʦʨʩʢʠʡ ɺ., ʌʠʛʦʚʩʢʠʡ ʆ. 

 ʆʙʨʘʟʦʚʘʥʠʝ 

93  
3-D ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ʢʘʢ ʢʣʶʯʝʚʘʷ  ʢʦʤʧʦʥʝʥʪʘ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʝ  ʅɹʀʂʉ: ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʪ̫ʝʣɹ-
ʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ. ʐʘʭʨʘʤʘʥʴʷʥ ʄ.ɸ., ʈʠʭʪʝʨ ɸ.ɸ.  
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10 5  ʂʘʢ ʦʩʪʘʪʴʩʷ ʥʘ ʧʣʘʚʫ 
ɽʚʜʦʢʠʤʦʚ ʖ.ʄ., ɻʝʨʘʩʠʤʦʚʘ ʀ.ʅ 

11 1  

 

ɼʠʩʮʠʧʣʠʥʘ çʌʠʣʦʩʦʬʠʷè ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣʘʭ: ʨʦʩʩʠʡ-
ʩʢʠʡ ʘʩʧʝʢʪ 
ʉʢʠʧʠʥ ʅ.ʉ., ɺʘʛʘʥʦʚ ʄ.ɻ., ʀʚʘʥʦʚ ˴ ΦˤΦ 

 ʇʨʦʩʚʝʪʠʪʝʣʴʩʪʚʦ 

11 6  

 

ʈʦʩʩʠʠ ʥʫʞʥʘ ʵʢʦʣʦʛʠʟʘʮʠʷ, ʘ ʥʝ ʧʨʦʩʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ 
ʊʢʘʯʝʥʢʦ ʖ.ʃ.,  ʂʝʨʞʝʥʮʝʚ ɸ.ʉ.  

12 6  

 

ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʬʘʢʪʠʯʝʩʢʠ ʧʝʨʝʰʣʘ  
ʧʦʜ ʚʥʝʰʥʝʝ ʫʧʨʘʚʣʝʥʠʝ 

ɺʘʛʘʥʦʚ ɸ.ɻ. 

13 0  

 

ʎʝʥʥʦʩʪʴ ʨʘʩʩʫʞʜʝʥʠʡ 
ʆʨʜʠʥ ʉ.ɺ. 

 ɼʠʩʢʫʩʩʠʠ 

13 6  

 

ɹʠʦʩʬʝʨʘ ʢʘʢ ʝʜʠʥʳʡ ʦʨʛʘʥʠʟʤ ʠ ʝʸ ʨʦʣʴ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʮʁʠʠ 
ʂʨʠʰʪʘʬʦʚʠʯ ʀ. 

15 3  

 

ɸʫʪʠʟʤ ʢʘʢ ʚʝʪʚʴ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ  
ʂʦʟʣʦʚ ʄ.ɺ. 

16 4  

 

ɻʣʶʢʦʥʠʢʘ ï ʵʥʝʨʛʝʪʠʢʘ ʙʫʜʫʱʝʛʦ 
ʄʘʛʘʨʰʘʢ ʖ.ɹ. 
 

 ʀʥʚʝʩʪʠʮʠʠ 

174  ɹʣʘʛʦʜʘʨʷ ʛʨʫʧʧʝ ʈʆʉʅɸʅʆ ʩʦʟʜʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦ-
ʪʦʨʳʡ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ ʚʧʝʨʝʜ ʬʦʨʤʠʨʫʝʪ ʩʧʨʦʩ ʥʘ ʟʥʘʥʠʷ 
ɸʣʬʠʤʦʚ ʄ.ɺ. 
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˗̨ ˘˛˚˗ˍ ː˘ˍˏ˚˛ː˛ ˝˒ˑˍ˗˟˛˝ˍ 
 

ɼʦʨʦʛʠʝ ʯʠʪʘʪʝʣʠ, 

 

ɺʘʩ ʧʨʠʚʝʪʩʪʚʫʝʪ ʦʯʝʨʝʜʥʦʡ 6-ʦʡ ʥʦʤʝʨ ʞʫʨʥʘʣʘ ʅɹʀʂʉ-ʅʊ  ʠ ʝʛʦ ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ. 

ʇʦʜʛʦʪʦʚʢʘ ʢʘʞʜʦʛʦ ʥʦʤʝʨʘ ʪʘʢʦʛʦ ʞʫʨʥʘʣʘ, ʢʘʢ ʥʘʰ, ʜʝʣʦ ʥʝ ʧʨʦʩʪʦʝ ʠ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʠ-

ʣʠʡ. ʅʦ ʥʠʢʪʦ ʠ ʥʝ ʦʙʝʱʘʣ, ʯʪʦ ʤʦʣʦʜʦʡ ʞʫʨʥʘʣ ʧʦʢʘʪʠʪʩʷ ʢʘʙʨʠʦʣʝʪʦʤ ʧʦ ʭʘʡ-ʚʵʶ.  

ɾʫʨʥʘʣ ʤʳ ʟʘʜʫʤʘʣʠ, ʢʘʢ ʥʘʫʯʥʳʡ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʡ, ʧʨʦʙʣʝʤʥʳʡ, 

ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʘʚʪʦʨʳ, ʠ ʯʠʪʘʪʝʣʠ ʥʘʰʝʛʦ ʞʫʨʥʘʣʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʦ-

ʙʝʥʥʳʤʠ, ʩ ʰʠʨʦʢʠʤ ʢʨʫʛʦʟʦʨʦʤ, ʩʦ ʚʢʫʩʦʤ ʢʦ ʚʩʝʤʫ ʥʦʚʦʤʫ, ʧʨʦʙʣʝʤʥʦʤʫ. ɿʘʜʘʯʘ ʞʫʨʥʘʣʘ 

ʥʘʡʪʠ ʪʘʢʠʭ ʷʨʢʠʭ, ʵʨʫʜʠʨʦʚʘʥʥʳʭ ʘʚʪʦʨʦʚ ʠ ʧʦʜ ʩʪʘʪʴ ʠʤ ʯʠʪʘʪʝʣʝʡ.  

ʄʳ ʧʦʩʪʦʷʥʥʦ ʚ ʧʦʠʩʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠ ʘʚʪʦʨʳ, ʠ ʯʠʪʘʪʝʣʠ ʥʘʭʦʜʷʪ ʜʨʫʛ ʜʨʫʛʘ ʥʘ ʩʪʨʘʥʠ-

ʮʘʭ ʞʫʨʥʘʣʘ. ʉ ʢʘʞʜʳʤ ʥʦʤʝʨʦʤ ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʝ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʤʠ, ʦʙʱʝ-

ʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʤʠ. ɺʦʢʨʫʛ ʪʘʢʠʭ ʩʪʘʪʝʡ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʦʙʩʫʞʜʝʥʠʷ. 

ɾʫʨʥʘʣ ʜʦʣʞʝʥ ʩʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʜʠʩʢʫʩʩʠʡ. ʉ ʢʘʞʜʳʤ ʥʦʤʝʨʦʤ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʝʛʦ ʯʠʪʘʪʝʣʝʡ, ʨʘʩʰʠʨʷʝʪʩʷ ʢʨʫʛ ʘʚʪʦʨʦʚ. ɾʫʨʥʘʣ ʯʠʪʘʶʪ ʜʝʩʷʪʢʠ ʪʳʩʷʯ 

ʯʝʣʦʚʝʢ. ʈʘʩʰʠʨʷʝʪʩʷ ʛʝʦʛʨʘʬʠʷ ʘʚʪʦʨʦʚ, ʦʩʥʦʚʥʦʡ ʢʦʩʪʷʢ ʩʦʩʪʘʚʣʷʶʪ ʛʨʘʞʜʘʥʝ ʈʦʩʩʠʠ, ʥʦ 

ʩʚʦʠ ʩʪʘʪʴʠ ʧʨʠʩʳʣʘʶʪ ʠʟ ʉʐɸ, ʀʟʨʘʠʣʷ, ʋʢʨʘʠʥʳ. ʆʨʛʘʥʠʟʦʚʘʚ ʩʧʝʮʠʘʣʴʥʳʡ ʩʘʡʪ ʥʘʰʝʛʦ 

ʞʫʨʥʘʣ (nbiks-nt.ru), ʤʳ ʦʞʠʜʘʝʤ ʨʘʩʰʠʨʝʥʠʝ ʯʠʪʘʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʄʳ ʨʘʟʤʝʩʪʠʣʠ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʞʫʨʥʘʣʝ ʚ ʩʦʮʩʝʪʷʭ ʠ ʪʝʤ ʩʘʤʳʤ ʟʘʧʫʩʪʠʣʠ ʤʝʭʘʥʠʟʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʩʪʘʬʝ-

ʪʳ, ʢʦʪʦʨʘʷ ʫʞʝ ʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ. ʄʳ ʠ ɺʘʩ ʧʨʦʩʠʤ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʵʪʦʡ ʵʩʪʘʬʝʪʝ ʠ ʨʘʟʦ-

ʩʣʘʪʴ ʩʩʳʣʢʫ ʥʘ ʥʘʰ ʞʫʨʥʘʣ nbiks-nt.ru ɺʘʰʠʤ ʬʨʝʥʜʘʤ.  

ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʢʘʞʜʳʡ ʥʦʤʝʨ ʞʫʨʥʘʣʘ ʚʢʣʶʯʘʝʤ ʩʪʘʪʴʠ ʧʦ ʧʨʦʙʣʝʤʘʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʵʢʦ-

ʣʦʛʠʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ, ʬʠʣʦʩʦʬʠʠ, ʩʦʮʠʦʣʦʛʠʠ, ʟʝʣʝʥʳʤ ʠ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʤ ʪʝʭʥʦʣʦʛʠ-

ʷʤ. ʊʨʘʜʠʮʠʝʡ ʩʪʘʣʦ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʟʘʜʥʝʡ ʯʘʩʪʠ ʦʙʣʦʞʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʩʣʝʜʥʠʭ ʢʥʠʛʘʭ 

ʧʦ ʪʝʤʘʪʠʢʝ ʞʫʨʥʘʣʘ. 

ɹʳʣʘ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʥʘʣʘʜʠʪʴ ʢʦʥʪʘʢʪʳ ʞʫʨʥʘʣʘ ʩ ʈɸʅ. ɾʫʨʥʘʣ ʧʦʣʫʯʠʣ ʚʝʩʴʤʘ ʧʦʣʦ-

ʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʨʫʢʦʚʦʜʩʪʚʘ ʈɸʅ (ʧʨʝʟʠʜʝʥʪ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ). ʆʜʥʘʢʦ ʜʘʣʴʰʝ ʜʝʣʦ ʟʘ-

ʚʷʟʣʦ ʚ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʡ ʤʘʰʠʥʝ ʈɸʅ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʪʷʞʝʣʦʤ ʧʦʣʦʞʝʥʠʠ, ʦʪʩʪʘʠʚʘʷ 

ʩʚʦʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʰ ʧʨʠʥʮʠʧ, ʯʪʦ ʞʫʨʥʘʣ ʜʦʣʞʝʥ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʩʠʣʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ.  

ɾʜʝʤ ʦʪ ɺʘʩ ʩʪʘʪʝʡ ʠ ʦʪʢʣʠʢʦʚ ʥʘ ʩʪʘʪʴʠ. 

ʋʩʧʝʭʦʚ!  

 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ɻʝʨʤʘʥ ʂʨʠʯʝʚʩʢʠʡ. 

 
 

  

https://mail.rambler.ru/m/redirect?url=http%3A//nbiks-nt.ru&hash=ac1bb5d33600e30e2732018579bed583
https://mail.rambler.ru/m/redirect?url=http%3A//nbiks-nt.ru&hash=ac1bb5d33600e30e2732018579bed583
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çɻʣʦʙʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩè 

 

 

 

 

 

 

  

 

ʄʘʪʝʨʠʘʣʳ ʢ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʤʫ 

ʢʦʥʛʨʝʩʩʫ 
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ʎʠʚʠʣʠʟʘʮʠʦʥʥʳʡ ʚʳʟʦʚ:  ʂʦʥʚʝʨʛʝʥʪʥʦʝ ʨʘʟʚʠʪʠʝ ʅɹʀʂ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʛʣʦʙʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʪʚʘ 
 

ʇʘʚʣʦʚ ɹ.ʇ. 

ʉʦʧʨʝʜʩʝʜʘʪʝʣʴ ʦʨʛʢʦʤʠʪʝʪʘ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʛʨʝʩʩʘ 

çɻʣʦʙʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè, 

ɿʘʩʣʫʞʝʥʥʳʡ ʵʢʦʥʦʤʠʩʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, 

ʇʦʯʸʪʥʳʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ɺʠʮʝ-ʇʨʝʟʠʜʝʥʪ ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ʈʦʩʩʠʠ (ʅʆʈ), 

ʇʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ ʂʅʀʊʋ-ʂɸʀ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ 

pavlov.gpb@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ  ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ  ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʚʩʸ ʙʦʣʝʝ ʫʩʢʦʨʷʶʱʠʤʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʠ 

ʝʛʦ ʥʘʮʝʣʝʥʥʦʩʪʴʶ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʠʟʤʘ ʠ ʨʦʩʪʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʦʙʱʝʩʪʚʘ, ʘ ʩ ʜʨʫʛʦʡ ʚʩʸ ʙʦʣʝʝ 

ʫʩʢʦʨʷʶʱʠʤʩ ̫ʦʪʩʪʘʚʘʥʠʝʤ ʚ ʚʳʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ  ʩʦʮʠʘʣʴʥʳʭ ʛʘʨʘʥʪʠʡ ʜʣʷ ʚʩʝʭ ʝʛʦ ʯʣʝʥʦʚ. ɹʝʟʫʩʣʦʚʥʦ, 

ʥʘʣʠʯʠʝ ʵʪʠʭ ʜʚʫʭ ʪʝʥʜʝʥʮʠʡ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚʳ-

ʜʚʠʛʘʝʪ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʝʩʴ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʫʛʨʦʞʘʶʪ ʥʳʥʝʰʥʝʤʫ ʠ ʙʫʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʆʩʦʟʥʘʥʠʝ ʤʠʨʦʚʦʡ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʵʣʠʪʦʡ ʵʪʦʡ ʤʥʦʛʦʤʝʨʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʩʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʠʟʤʝʥʠʪʴ ʩʘʤʫ ʚʥʫʪʨʝʥʥʶʶ ʫʩʪʘʥʦʚʢʫ ʥʘʫʢʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʨʫ, ʙʝʟ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠ-

ʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ, ʙʦʣʝʝ ʛʫʤʘʥʥʳʭ ʬʦʨʤ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅɹʀʂ, ʪʝʭʥʦʣʦʛʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʫʢʘ, ʦʙʱʝʩʪʚʦ 

 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ  ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ  ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʚʩʸ ʙʦʣʝʝ ʫʩʢʦʨʷʶʱʠʤʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʠ ʝʛʦ ʥʘʮʝʣʝʥʥʦ-

ʩʪʴʶ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʠʟ-

ʤʘ ʠ ʨʦʩʪʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʦʙʱʝʩʪʚʘ, ʘ ʩ ʜʨʫʛʦʡ ʚʩʸ ʙʦʣʝʝ ʫʩʢʦʨʷʶʱʠʤʩ ̫

ʦʪʩʪʘʚʘʥʠʝʤ ʚ ʚʳʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙ-

ʱʝʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ  ʩʦʮʠʘʣʴʥʳʭ ʛʘʨʘʥʪʠʡ ʜʣʷ ʚʩʝʭ ʝʛʦ ʯʣʝʥʦʚ.  

ɹʝʟʫʩʣʦʚʥʦ, ʥʘʣʠʯʠʝ ʵʪʠʭ ʜʚʫʭ ʪʝʥʜʝʥʮʠʡ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʚʳʜʚʠʛʘʝʪ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʝʩʴ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦ-

ʨʳʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʛʨʦʞʘʶʪ ʥʳʥʝʰʥʝʤʫ ʠ ʙʫʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ ʯʝʣʦʚʝʯʝʩʪʚʘ.    

ʆʩʦʟʥʘʥʠʝ ʤʠʨʦʚʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʵʣʠʪʦʡ ʵʪʦʡ ʤʥʦʛʦʤʝʨʥʦʡ ʨʝʘʣʴʥʦ-

ʩʪʠ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʠʟʤʝʥʠʪʴ ʩʘʤʫ ʚʥʫʪʨʝʥʥʶʶ ʫʩʪʘʥʦʚʢʫ 

ʥʘʫʢʠ ʠ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʨʫ, ʙʝʟ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ, ʙʦʣʝʝ ʛʫʤʘʥʥʳʭ ʬʦʨʤ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ. 

ʂʘʢ ʦʪʤʝʯʘʣ ʙʳʚʰʠʡ ʣʠʜʝʨ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʥʘʮʠʦʥʘʣʘ ɺʠʣʣʠ ɹʨʘʥʜʪ, çʙʝʟ-

ʫʩʣʦʚʥʦ, ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʠ ʥʝʦʣʠʙʝʨʘʣʴʥʳʝ ʢʨʫʛʠ ʦʙʳʯʥʦ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʶʪ ʵʪʦʪ ʥʦʚʳʡ 

ʠʥʜʠʚʠʜʫʘʣʠʟʤ ʚ ʩʚʦʝʡ ʧʦʣʠʪʠʢʝ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ, ʦʜʥʘʢʦ, ʤʦʛʫʪ ʦʟʥʘʯʘʪʴ ʩʥʠʞʝʥʠʝ ʜʦ-

ʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ, ʫʩʪʨʘʥʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʛʘʨʘʥʪʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘ-

ʟʦʚʘʥʠʷè. 

mailto:pavlov.gpb@gmail.com


17 
 

ɺʘʞʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʳ ʠ ʚʢʣʶʯʝʥʳ ʚ ʋʩʪʘʚ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʥʘʮʠʡ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ (ʧʨʠʥʷʪ ʚ ʃʦʥʜʦʥʝ 16 ʥʦʷʙʨʷ 1945 ʛ.,  ʧʦʧʨʘʚʢʠ ʚʥʝʩʝʥʳ ɻʝʥʝʨʘʣʴʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʝʡ ʥʘ ʚʪʦʨʦʡ, ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ, ʧʷʪʦʡ, ʰʝʩʪʦʡ, ʩʝʜʴʤʦʡ, ʚʦʩʴʤʦʡ, ʜʝʚʷʪʦʡ, ʜʝ-

ʩʷʪʦʡ, ʜʚʝʥʘʜʮʘʪʦʡ, ʧʷʪʥʘʜʮʘʪʦʡ, ʩʝʤʥʘʜʮʘʪʦʡ, ʜʝʚʷʪʥʘʜʮʘʪʦʡ, ʜʚʘʜʮʘʪʦʡ, ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʡ, 

ʜʚʘʜʮʘʪʴ ʯʝʪʚʝʨʪʦʡ, ʜʚʘʜʮʘʪʴ ʧʷʪʦʡ ʩʝʩʩʠʷʭ), ʚ ʢʦʪʦʨʦʤ ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʤʠʨʦ-

ʧʦʨʷʜʦʢ, ʦʩʥʦʚʘʥʥʳʡ ʣʠʰʴ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʦʛʣʘʰʝʥʠʷʭ ʧʨʘʚʠʪʝʣʴʩʪʚ, ʥʝ 

ʩʤʦʞʝʪ ʟʘʚʦʝʚʘʪʴ ʝʜʠʥʦʜʫʰʥʦʡ, ʧʨʦʯʥʦʡ ʠ ʠʩʢʨʝʥʥʝʡ ʧʦʜʜʝʨʞʢʠ ʥʘʨʦʜʦʚ; ʦʥ ʜʦʣʞʝʥ ʙʘʟʠ-

ʨʦʚʘʪʴʩʷ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʥʨʘʚʩʪʚʝʥʥʦʡ ʩʦʣʠʜʘʨʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ, ʨʝʚʦʣʶʮʠʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʚʷʟʘʥʦ ʩ 

ʢʦʥʚʝʨʛʝʥʪʥʳʤ ʨʘʟʚʠʪʠʝʤ ʅɹʀʂ (ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦ-

ʛʥʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ), ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʝ-

ʣʦʚʝʢʘ ʠ ʩʦʮʠʫʤʘ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʫʪ ʤʘʩʰʪʘʙʥʳʝ ʨʠʩʢʠ ʠ ʫʛʨʦʟʳ ʙʫʜʫʱʝʤʫ ʯʝʣʦʚʝʯʝ-

ʩʪʚʘ. ʂʫʤʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʩʦʟʜʘʚʘʝʤʳʡ ʢʦʥʚʝʨʛʝʥʮʠʝʡ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʷ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʟʘʪʨʘʛʠʚʘ-

ʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ ʞʠʟʥʠ ʠ ʫʛʨʦʞʘʶʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ.  

ʂʦʥʚʝʨʛʝʥʪʥʳʝ ʅɹʀʂ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ ʥʘʫʯʥʦʤʫ ʤʥʝʥʠʶ ï ʵʪʦ ʥʝ ʧʨʦ-

ʩʪʦ ʥʦʚʳʡ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʫʩʢʦʨʝʥʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ 

ʞʠʟʥʝʥʥʦʛʦ ʤʠʨʘ ʯʝʣʦʚʝʢʘ, ʘ ʪʦʯʥʝʝ, ʪʝʭ ʠʥʚʘʨʠʘʥʪʦʚ ʵʪʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʯʝʣʦʚʝʢʘ 

ʯʝʣʦʚʝʢʦʤ, ʘ ʟʥʘʤʝʥʫʶʪ ʥʦʚʳʡ ʵʪʘʧ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ, ʧʨʝʦʜʦʣʝʚʘʶʱʠʡ ʛʨʘʥʠʮʳ 

ʤʝʞʜʫ ʝʛʦ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʨʘʟʜʝʣʘʤʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʧʦʟʥʘʥʠʷ 

ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʧʩʠʭʦʣʦ-

ʛʠʯʝʩʢʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʊʘʢʦʛʦ ʨʦʜʘ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʦʜʫʢʪʳ ʫʞʝ ʥʝ ʧʨʦʩʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ, ʥʦ ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. 

ɸʥʘʣʠʟ ʫʩʢʦʨʝʥʥʦʛʦ ʨʦʩʪʘ ʧʨʦʙʣʝʤ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʥʚʝʨʛʝʥʪ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʅɹʀʂ ʠʤʝʝʪ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʙʣʝʤʝ ʩʦʟʥʘʥʠʷ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪ ʷʜʨʦ 

ʧʨʦʙʣʝʤʳ ʯʝʣʦʚʝʢʘ ʠ ʚʩʝʭ ʚʠʜʦʚ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʝʛʦʜʥʷ ʜʝʣʘʶʪʩʷ ʧʝʨʚʳʝ ʰʘʛʠ ʧʦ ʚʳʯʣʝʥʝʥʠʶ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʵʪʦʡ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʛʥʠʪʠʚʥʳʭ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʤʥʦʛʦʤʝʨʥʦʡ ʧʨʦ-

ʙʣʝʤʝ ʩʦʟʥʘʥʠʷ. 

ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʢʦʥʚʝʨʛʝʥʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʥʦʚʳʡ ʠʤʧʫʣʴʩ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤʳ ʨʝ-

ʜʫʢʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʷʟʳʢʦʚ ʚ ʨʘʤʢʘʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʘʥʦʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʙʨʠʜʥʳʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʫʙʩʪʘʥʮʠʡ) ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʤʦʣʝʢʫ-

ʣʷʨʥʦʤ ʫʨʦʚʥʝ, ʨʘʩʢʨʳʪʠʝ ʪʘʡʥ ʨʘʙʦʪʳ ʤʦʟʛʘ, ʧʦʷʚʣʝʥʠʝ çʩʠʣʴʥʦʛʦè ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ - ʚʩʝ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ, 

ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʦʟʨʦʩʰʠʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʥʦʚʳʭ ʦʪʨʘʩʣʷʭ 

ʵʢʦʥʦʤʠʢʠ ʠ ʩʧʦʩʦʙʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʥʘ ʥʦʚʳʭ ʬʦʨʤʘʭ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ, ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʘʭ,  ʘ ʪʘʢʞʝ  ʧʦʥʠʤʘʥʠʠ ʩʫʱʥʦʩʪʠ ʠ ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʦʚʦʤ ʩʚʝʪʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʫʶ ʂʦʥʮʝʧʮʠʶ 

ʝʜʠʥʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠ ʜʫʭʦʚʥʦʛʦ ʤʠʨʘ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʬʠʣʦʩʦ-

ʬʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦʩʤʳʩʣʠʚʘʪʴ ʧʨʦʮʝʩʩʳ ʅɹʀʂʉ-ʢʦʥʚʝʨʛʝʥʮʠʠ, ʥʦ ʠ ʫʯʘʩʪʚʦ-

ʚʘʪʴ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʥʘʫʢʘ. ʆʜʥʘʢʦ, ʩʝʛʦʜʥʷ   ʤʳ ʚʠʜʠʤ ʨʦʩʪ ʚ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʥʚʝʨʛʝʥʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʅɹʀʂʉ (ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ ʚ ʩʝʙʝ ʵʣʝʢʪʨʦʥʥʳʝ ʠ 

ʥʝʡʨʦʥʥʳʝ ʵʣʝʤʝʥʪʳ), ʯʪʦ ʚʣʝʯʸʪ ʚʣʝʯʝʪ ʩʪʦʣʴ ʞʝ ʙʳʩʪʨʦʝ ʥʘʨʘʩʪʘʥʠʝ ʥʦʚʳʭ ʛʣʦʙʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ, ʢʦʥʪʨʦʣʴ ʥʘʜ ʢʦʪʦʨʳʤʠ ʫʞʝ ʬʘʢʪʠʯʝʩʢʠ ʫʪʨʘʯʝʥ.   

ʇʨʝʞʜʝ ʚʩʝʛʦ ʟʜʝʩʴ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʣʘʥʘ: ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʳʭ ʠ ʫʞʝ 
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ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʤʝʪʦʜʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʶʨʠʜʠʯʝʩʢʠʝ ʠ ʵʪʠʯʝʩʢʠʝ ʧʨʦ-

ʙʣʝʤʳ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʨʘʱʠʚʘʪʴ ʥʘʯʘʪʳʝ ʚ ʂʫʨʯʘʪʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʨʘʙʦʪʳ ʧʦ ʩʦ-

ʟʜʘʥʠʶ ʧʦʣʥʦʮʝʥʥʦʡ ʩʠʩʪʝʤʳ ʅɹʀʂʉ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʘ ʨʘʚʥʦʧʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʦʨʛʘʥʠʯʝ-

ʩʢʠ ʚʢʣʶʯʘʪʴ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʙʣʦʢ ʚ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʥʚʝʨʛʝʥʪʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ. 

ʀʩʢʫʩʩʪʚʝʥʥʦ ʬʦʨʤʠʨʫʝʤʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʜʠʚʠ-

ʜʫʘʣʠʟʤʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʙʝʩʢʦʥʪʨʦʣʴʥʦʩʪʴ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʟʜʘʣʠ ʫʩʣʦʚʠʷ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ ʥʦ-

ʚʫʶ ʵʧʦʭʫ ʥʝʦʙʨʘʪʠʤʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʮʠʚʠʣʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʕʪʠ ʧʨʦʮʝʩʩʳ ʥʦʩʷʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʘʚʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʩʦʧʨʷʞʝʥʳ ʩ ʩʠʥʝʨʛʠ-

ʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ. ʉʦʚʝʨʰʘʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʙʦʣʴʰʦʝ, ʢʘʟʘʣʦʩʴ ʙʳ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʠ-

ʩʪʝʤʫ, ʤʳ ʤʦʞʝʤ ʧʦʨʦʞʜʘʪʴ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ ʩʣʝʜʩʪʚʠʡ, ʵʬʬʝʢʪ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʩʦʠʟʤʝʨʠʤ ʩ ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʜʝʡʩʪʚʠʝʤ. 

ɺʳʭʦʜ ʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʩʝʧʣʘʥʝʪʘʨʥʦʛʦ  ʩʠʩʪʝʤʥʦʛʦ ʢʨʠʟʠʩʘ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʩʘʤʦʡ 

ʢʘʨʪʠʥʳ ʤʠʨʦʫʩʪʨʦʡʩʪʚʘ. ɺ ʩʚʦʝʡ ʢʦʥʮʝʧʮʠʠ  ɺʝʨʥʘʜʩʢʠʡ ʠ ʊʝʡʷʨ ʜʝ ʐʘʨʜʝʥ ʦʪʤʝʯʘʣʠ, ʯʪʦ  

ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥ ʠʟ ʢʘʨʪʠʥʳ ʤʠʨʘ - ʙʝʟ ʥʦʦʩʬʝʨʳ ʦʥ ʫʞʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʀ 

ʩʚʦʙʦʜʘ ʜʝʡʩʪʚʠʡ ʚ ʥʦʦʩʬʝʨʝ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʘ ʪ.ʢ. ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʩʬʝ-

ʨʫ ʫʞʝ ʩʨʘʚʥʠʤʦ ʩ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʵʪʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʀʥʜʠʚʠʜʫʘʣʠʟʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʚʝʜʝʥʠʝ "ʘʪʦʤʠʟʠʨʦʚʘʥʥʦʛʦ" ʯʝʣʦʚʝʢʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʊʝʡʷʨʦʤ ʜʝ ʐʘʨ-

ʜʝʥʦʤ, ʢʘʢ ʢʦʩʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʩʪʘʚʷʱʠʡ ʧʦʜ ʫʛʨʦʟʫ ʚʳʞʠʚʘʥʠʝ ʚʠʜʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʘʨʘʜʠʛʤʝ ʚʳʞʠʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʧʨʠʦʨʠʪʝʪ - ʧʝʨʝʜ ʩʚʦʙʦʜʦʡ, ʩʦʣʠʜʘʨʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʦʚ - ʧʝʨʝʜ ʠʥʜʠʚʠʜʫʘʣʠʟʤʦʤ. ʉʠ-

ʩʪʝʤʥʳʡ ʚʟʛʣʷʜ ʥʘ ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ ʟʘʩʪʘʚʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʮʝʧʦʯʢʫ ʧʦʩʣʝʜʩʪʚʠʡ, ʘ ʟʥʘ-

ʯʠʪ, ʟʘʧʨʝʱʘʝʪ ʜʝʡʩʪʚʠʷ, ʚʳʟʳʚʘʶʱʠʝ ʥʝʦʙʨʘʪʠʤʳʝ ʘʚʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ - ʜʘʞʝ 

ʝʩʣʠ ʙʣʠʞʘʡʰʠʡ ʵʬʬʝʢʪ ʢʘʞʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ʕʪʦ ʪʨʝʙʫʝʪ ʛʦʨʘʟʜʦ ʩʪʨʦʞʝ ʦʪʥʦʩʠʪʴʩʷ ʢ 

ʣʶʙʦʤʫ ʥʘʩʠʣʠʶ ʠ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʧʨʠʝʤʣʝʤʦʩʪʴ ʨʳʥʢʘ ʨʘʙʦʯʝʡ ʩʠʣʳ ʢʘʢ ʦʩʥʦʚʳ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɺʝʜʴ ʢʦʛʜʘ ʵʪʦʪ ʨʳʥʦʢ ʦʪʚʝʨʛʘʝʪ "ʧʨʦʜʘʚʮʘ ʨʘʙʦʯʝʡ ʩʠʣʳ", ʯʪʦ 

ʚʧʦʣʥʝ ʥʦʨʤʘʣʴʥʦ ʜʣʷ ʨʳʥʢʘ, ʵʪʦʪ ʧʨʦʜʘʚʝʮ ʠʩʧʳʪʳʚʘʝʪ ʦʪʥʶʜʴ ʥʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʪʦʣʢʥʦ-

ʚʝʥʠʝ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʫʜʘʯʠ ʦʛʨʦʤʥʦ, ʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʦʥʦ ʚʳʟʳʚʘʝʪ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʙʳʩʪʨʦ ʧʨʝʚʨʘʱʘʶʱʫʶʩʷ ʚ ʧʦʨʦʯʥʳʡ ʢʨʫʛ: ʯʝʣʦʚʝʢ, ʧʦʪʝʨʧʝʚʰʠʡ ʧʨʠ 

ʫʩʪʨʦʡʩʪʚʝ ʥʘ ʨʘʙʦʪʫ ʥʝʫʜʘʯʫ ʜʚʘ- ʪʨʠ ʨʘʟʘ, ʧʨʠʦʙʨʝʪʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʯʝʨʪʳ /ʧʦʯʪʠ ʙʠʦ-

ʧʦʣʝ/, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʢʘʞʜʫʶ ʧʦʩʣʝʜʫʶʱʫʶ ʧʦʧʳʪʢʫ ʚʩʝ ʙʦʣʝʝ ʪʨʫʜʥʦʡ. ʇʨʦʮʝʩʩ ʩʪʘʥʦ-

ʚʠʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤ. ɹʦʣʝʝ ʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷ-

ʪʠʣʝʪʠʝ ʚ ʉʐɸ, ʦʩʥʦʚʥʦʡ ʫʜʘʨ ʥʘʥʦʩʠʪʩʷ ʥʝ ʧʦ ʩʘʤʦʤʫ ʙʝʟʨʘʙʦʪʥʦʤʫ - ʦʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʞʝ 

ʟʘʱʠʱʝʥ ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʭʘʨʘʢʪʝʨʦʤ ʠ ʢʫʣʴʪʫʨʦʡ, ʘ ʧʦ ʝʛʦ ʜʝʪʷʤ ʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝ-

ʜʫ. ʅʝʦʙʨʘʪʠʤʦʝ ʨʘʟʨʫʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʤ 

ʧʨʠʜʝʪʩʷ ʧʣʘʪʠʪʴ ʠ ʟʘ ʨʘʟʨʫʰʝʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʝʛʦʜʥʷ, ʚ ʧʨʠʦʨʠʪʝʪʥʦʤ ʧʦʨʷʜʢʝ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʫʱʝ-

ʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʛʣʦʙʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʨʳʥʦʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʙʠʟʥʝʩʘ ʠ ʧʣʦʜʘʤʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝ-

ʥʠʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʫʜ ʚ ʌʈɻ ʟʘʧʨʝʪʠʣ ʢʦʥʮʝʨʥʫ "ʍʦʝʭʩʪ" ʜʦʩʪʨʘʠʚʘʪʴ ʫʩʪʘʥʦʚʢʫ ʧʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʫ ʠʥʩʫʣʠʥʘ ʩ ʧʦʤʦʱʴʶ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ɽ.ʩoli , ʭʦʪʷ ʪʘʢʦʡ ʠʥʩʫʣʠʥ ʫʞʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʌʦʨʤʫʣʠʨʦʚʢʘ ʩʫʜʘ: ʛʝʥʥʘʷ ʠʥʞʝʥʝʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

çʥʦʚʦʝ ʠʟʤʝʨʝʥʠʝ ʠ ʢʘʯʝʩʪʚʦè ʚ ʪʝʭʥʦʣʦʛʠʠ, ʩʚʷʟʘʥʥʦʝ ʩ çʨʠʩʢʦʤ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʥʝ ʤʘʞʝʪ ʙʳʪʴ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʝʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷè.  ʊʘʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʧʨʠʰʣʦ ʦʯʝʥʴ ʥʝʜʘʚʥʦ, ʜʦ ʵʪʦʛʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚʥʝʜʨʷʣʠ ʠʣʠ ʧʣʘʥʠʨʦʚʘʣʠ ʚʥʝʜʨʠʪʴ ʪʝʭʥʦʣʦ-

ʛʠʠ ʩ ʨʠʩʢʦʤ ʜʣʷ ʩʘʤʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʧʦʜʜʘʶʱʠʤʩʷ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʝ 

(ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʠ ʷʜʝʨʥʦʝ ʦʨʫʞʠʝ, ʧʣʘʥʳ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʚʦʡʥʳ, ʤʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʨʝʦʥʦʚ, ʠ ʪ.ʜ.). 
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ɽʱʸ ʙʦʣʝʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʯʝ-

ʩʪʚʘ: ʤʠʛʨʘʮʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʫʶ ʯʘʩʪʴ ʥʘʜ ɸʥʪʘʨʢʪʠʜʦʡ (ʵʬ-

ʬʝʢʪ ʢʨʠʦʩʢʦʧʠʯʝʩʢʦʡ çʣʦʚʫʰʢʠè) ʚʳʟʳʚʘʝʪ ʥʝʩʦʚʤʝʩʪʠʤʦʝ ʩ ʞʠʟʥʴʶ ʨʘʟʨʫʰʝʥʠʝ ʦʟʦʥʦʚʦ-

ʛʦ ʩʣʦʷ; ʩʥʠʞʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʢʠʩʣʦʨʦʜʘ ʥʘ ʧʣʘʥʝʪʝ ʟʘ ʩʯʸʪ ʚʳʨʫʙʢʠ ʣʝʩʦʚ; ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʧʨʠ ʩʥʠʞʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠʛʦʜʥʳʭ ʫʛʦʜʠʡ; ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʝʘʥʘ  ʩʨʘʚʥʠʤʦ ʩ 

ʤʘʩʩʦʡ ʚʦʜʳ ʚ ʤʦʥʦʤʦʣʝʢʫʣʷʨʥʦʤ ʩʣʦʝ ʨʘʟʜʝʣʘ çʦʢʝʘʥ ï ʘʪʤʦʩʬʝʨʘè, ʯʪʦ  ʥʝ ʪʦʣʴʢʦ ʦʢʘʟʳʚʘ-

ʝʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪ,  ʧʦʛʦʜʫ ʠ  ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʤʘʩʩʳ ʦʢʝʘʥʘ, ʥʦ ʠ ʥʘ  

ʥʘʢʦʧʣʝʥʠʝ  ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʘ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʩʘʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʠʨʦʚʦʛʦ 

ʦʢʝʘʥʘ, ʢʘʢ ʮʝʣʦʩʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʘ ʟʥʘʯʠʪ, ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʩʝʡ ʙʠʦʩʬʝʨʳ ʠ ʚʪʦʨʦʛʦ ʧʦʩʣʝ 

ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʦʚ ʠʩʪʦʯʥʠʢʘ ʢʠʩʣʦʨʦʜʘ. 

ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ ʨʘʙʦʪʝ ʧʦ ʚʳʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʥʘ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʙʫ-

ʜʝʪ ʧʦʣʥʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʅɹʀʂʉ ʪʝʭʥʦʣʦʛʠʡ ʩ ʚʳʨʘʙʦʪʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʦʨʠʪʝʪʦʚ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. 
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Annotation. The modern stage of the civilization development of human society is character-

ized, on the one hand, by increasingly accelerating scientific and technological progress and its fo-

cus on achieving economic results based on unprecedented individualism and growth in the well-

being of a small part of society, and on the other hand, an accelerating lag in the development of 

regulatory acts the results of scientific and technological progress in various spheres of human soci-

ety and ensuring social guarantees for all its members. Certainly, the availability of these two trends 

in the development of modern post-industrial society brings to the fore the whole range of global 

security issues that fully threaten present and future generations of humanity. Awareness of the 

global intellectual and financial elite of this multidimensional reality of global security will make it 

possible to change the very internal setting of science and engineering activity in relation to the 

world, without which human civilization cannot exist on the basis of new, more humane forms of 

social relations. 
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The modern stage of the civilization development of human society is characterized, on the one 

hand, by increasingly accelerating scientific and technological progress and its focus on achieving 

economic results based on unprecedented individualism and growth in the well-being of a small part 

of society, and on the other hand, an accelerating lag in the development of regulatory acts the re-

sults of scientific and technological progress in various spheres of human society and ensuring so-

cial guarantees for all its members.  

Certainly, the availability of these two trends in the development of modern post-industrial so-

ciety brings to the fore the whole range of global security issues that fully threaten present and fu-

ture generations of humanity.    

Awareness of the global intellectual and financial elite of this multidimensional reality of global 

security will make it possible to change the very internal setting of science and engineering activity 

in relation to the world, without which human civilization cannot exist on the basis of new, more 

humane forms of social relations. 

As the former leader of the Socialist International, Willy Brandt, certainly, conservative and ne-

oliberal circles usually use this new individualism with success in their policies, the results of 

which, however, can mean a decrease in the standard of living, the elimination of social guarantees 

and the possibility of obtaining education. 

The importance and relevance of solving the problems of global security were formulated and 

incorporated into the Charter of the United Nations Educational, Scientific and Cultural Organiza-

tion (adopted in London on November 16, 1945, amended by the General Conference on the sec-

ond, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, twelfth, fifteenth, seventeenth, nine-

teenth, twentieth, twenty-first, twenty-fourth, twenty-fifth sessions), which in particular noted that a 

world order based only on economic and the political agreements of governments cannot win the 
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unanimous, strong and sincere support of the peoples, it must be based on the intellectual and moral 

solidarity of humanity. 

At present, a revolutionary change in scientific and technological progress is associated with the 

convergent development of NBIC (nanotechnologies, biotechnologies, information and cognitive 

technologies), which create effective technologies for transforming man and society, but at the same 

time carry major risks and threats to the future of humanity. The cumulative effect created by the 

convergence of these technologies is determined by the rapid development of their respective areas 

of knowledge, some of which affect the fundamental foundations of life and have unpredictable 

consequences. 

Convergent NBIC technologies, according to popular scientific opinion, are not just a new stage 

of technological development, which characterizes the accelerated destruction of the vital world of a 

person, or rather, those invariants of this world that make a person a human being, but signify a new 

stage of integration of scientific knowledge, overcoming the boundaries between its classical sec-

tions , fundamentally new objects of knowledge and activities are being formed, which include 

physical, chemical, biological, psychological, technical, social components. Objects of this kind are 

products that are no longer just interdisciplinary, but transdisciplinary integration. 

An analysis of the accelerated growth of global security problems shows that the convergent de-

velopment of the NBIC is directly related to the problem of consciousness, which forms the core of 

the problem of man and all types of his life activity.  

Today, the first steps are being taken to isolate the main aspects of this extremely complex prob-

lem directly related to the development of science, including cognitive and information technolo-

gies, which are central to the multidimensional problem of consciousness. 

In this sense, convergent technologies give new impetus to the analysis of the problem of reduc-

ing physical and biological languages in the framework of biotechnological and nanotechnological 

research. 

Creating new (including hybrid, consisting of organic and inorganic substances) materials and 

devices, managing biological processes at the molecular level, disclosing secrets of the brain, the 

emergence of "strong" artificial intelligence ï all this involves the formation of a new social and 

technological structure, which is based not only on the increased level of development of science 

and technology, new sectors of the economy and methods of organizing production, but also on new 

forms of social relations, value orientations, and the understanding of nature and human nature. 

Accordingly, it is necessary to form a world outlook Concept of the unity of the material and 

spiritual world in a new way. This opens up new perspectives for a philosophy that will not only 

comprehend NBICS convergence processes, but also participate in these processes as a technologi-

cal science. However, today we are seeing a growth in geometric progression, the productivity of 

convergent development of the NBICS (first of all, it relates to information devices combining elec-

tronic and neural elements), which entails the equally rapid growth of new global problems, control 

over which has already been virtually lost.   

First of all, there are problems of the social and humanitarian plan: social forecasting, system 

management and control, criteria for evaluating the likely and already achieved results, methods of 

effective expertise, legal and ethical problems. Therefore, it is necessary to build up the work begun 

at the Kurchatov Institute to create a full-fledged NBICS system that will organically integrate the 

social and humanitarian unit into a dynamic system of convergent technologies on equal terms. 

Artificially formed social needs based on modern individualism on the one hand, irresponsibility 

and lack of control over the use of the results of scientific and technological progress on the other 

hand, created the conditions for the transition to the new era of irreversibility of interrelated and de-

structive civilization processes. These processes are pronounced autocatalytic in nature and are as-

sociated with synergistic effects. Making at the moment a small, seemingly impact on the system, 

we can generate a chain reaction of consequences, the effect of which will be completely incom-

mensurable with the action being carried out. 
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Getting out of the modern all-planetary systemic crisis requires a change in the very picture of 

the world order. In their concept, Vernadsky and Teyar de Chardin noted that man cannot be de-

duced from the picture of the world ï he no longer exists without the noosphere. And freedom of 

action in the noosphere is very limited. the anthropogenic impact on the biosphere is already com-

parable to its ability to adapt to this effect. Individualism, which determines the behavior of an ñat-

omizedò person, is considered by Teilhard de Chardin as a cosmic factor endangering the survival 

of the species. 

In the modern paradigm of survival and development of humanity, responsibility takes prece-

dence over freedom, collective solidarity over individualism. A systematic view of any action 

makes it predict a chain of consequences, and therefore, prohibits actions that cause irreversible au-

tocatalytic processes ï even if the immediate effect seems insignificant. This requires much more 

stringent treatment of any violence and questions the acceptability of the labor market as the basis 

of production relations. After all, when this market rejects the "seller of labor", which is quite nor-

mal for the market, this seller is not a mechanical collision. The psychological impact of failure is 

enormous, and for most people it causes feedback that quickly turns into a vicious circle: a person 

who fails at a job failure two or three times takes on psychological traits (almost a biofield) that 

make each subsequent attempt all the more difficult. The process becomes irreversible. Moreover, 

as studies conducted over the past decade in the United States have shown, the brunt is not on the 

unemployed himself - he, as a rule, is already protected by an established character and culture, but 

on his children and on the environment. Irreversible damaging effects are transferred to future gen-

erations who will have to pay for habitat destruction.  

At the same time, today, as a matter of priority, mankind needs to solve existing problems of 

global security related to the uncontrolled market activity of a business and the fruits of its activities 

in all areas of public consumption. 

For example, a court in Germany banned the Hoechst concern from completing the insulin pro-

duction plant using E. coli genetic engineering technology, although this insulin is already being 

produced in other countries. The wording of the court: genetic engineering is a "new dimension and 

quality" in technology associated with "the risk to human existence, which can not be adequately 

assessed at the present time." Such an understanding came very recently, before that they had been 

introducing or planning to introduce technologies with a risk to their very existence that could not 

be adequately assessed in principle (nuclear energy and nuclear weapons, plans for geophysical 

war, mass use of freons, etc.). 

Even more catastrophic processes occur in the natural habitat of mankind: the migration of at-

mospheric pollution to the coldest part of Antarctica (the effect of a cryoscopic "trap") causes the 

destruction of the ozone layer that is compatible with life; reduced oxygen production on the planet 

due to deforestation; soil contamination with heavy metals and chemicals, which leads to a reduc-

tion in acreage while reducing the yield of suitable land; ocean pollution is comparable to the mass 

of water in the monomolecular layer of the ocean ï atmosphere section, which not only has a deci-

sive influence on climate, weather and ocean biomass reproduction, but also on the accumulation of 

many other pollutants, and organism, and therefore the existence of the entire biosphere and the 

second after the rainforest oxygen source. 

An important step in working out effective measures to prevent the negative effects of scientific 

and technological progress on all spheres of human activity will be a full inventory at the interna-

tional level of technologies used and developed by NBICS with the development of appropriate in-

ternational law of their use based on the priorities of the social and humanitarian development of 

mankind. 
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ʊʚʦʨʠ ʠ ʜʫʤʘʡ, ʢʦʤʫ ʜʘʝʰʴ 

 

ʉʠʚʢʦʚ ʂ.ɺ. 

ɿʘʤʝʩʪʠʪʝʣʴ ʧʨʝʟʠʜʝʥʪʘ ʈɸʈɸʅ 

ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ 

ʜʦʢʪʦʨ ʚʦʝʥʥʳʭ ʥʘʫʢ 

 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʜʦʣʞʥʦ ʦʩʦʟʥʘʪʴ ʚʩʶ ʤʝʨʫ ʩʚʦʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʧʨʠʤʝʥʝʥʠʝ ʧʣʦʜʦʚ ʩʚʦʝʛʦ ʪʨʫʜʘ.  

ʕʪʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝ ʧʨʘʚʦʚʘʷ, ʘ ʤʦʨʘʣʴʥʘʷ ʠ ʥʨʘʚʩʪʚʝʥʥʘʷ, ʜʠʢʪʫʝʤʘʷ ʧʦʥʠʤʘʥʠʝʤ 

ʚʩʝʡ ʤʝʨʳ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʏʝʣʦʚʝʯʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʡ ʤʦʱʠ, ʢʦʪʦʨʫʶ ʜʘʝʪ ʎʠʚʠʣʠʟʘʮʠʠ 

ʅɸʋʂɸ, ʚ ʢʦʨʳʩʪʥʳʭ ʠ ʥʝʜʦʙʨʳʭ ʮʝʣʷʭ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʚʣʠʷ-

ʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʧʨʦʛʨʝʩʩʘ. 

ʅʘʰʫ ʎʠʚʠʣʠʟʘʮʠʶ ʚʧʝʨʝʜ ʜʚʠʛʘʶʪ ʫʯʝʥʳʝ ʠ ʪʦʣʴʢʦ ʫʯʝʥʳʝ. ʇʦʣʠʪʠʢʠ, ʙʠʟʥʝʩʤʝʥʳ ʠ 

ʜʨʫʛʠʝ ʛʦʩʧʦʜʩʪʚʫʶʱʠʝ ʚ ʦʙʱʝʩʪʚʝ ʩʣʦʠ ʣʠʰʴ ʧʦʣʴʟʫʶʪʩʷ ʧʣʦʜʘʤʠ ʧʦʜʚʠʞʥʠʢʦʚ ʥʘʫʢʠ, ʧʦ-

ʨʦʡ ʦʩʪʘʶʱʠʭʩʷ ʚ ʛʣʫʙʦʢʦʡ ʥʠʱʝʪʝ. ʇʨʦʨʳʚʳ ʚ ʚʦʝʥʥʦʤ ʜʝʣʝ ʚʩʝʛʜʘ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʨʦʨʳ-

ʚʘʤʠ ʚ ʥʘʫʢʝ ʠ ʙʳʣʠ ʠʭ ʩʣʝʜʩʪʚʠʝʤ. ʊʘʢ ʧʦʷʚʣʝʥʠʝ ʧʦʨʦʭʘ, ʩʦʟʜʘʥʥʦʛʦ ʪʨʫʜʦʤ ʙʝʟʚʝʩʪʥʳʭ 

ʫʯʝʥʳʭ, ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦ ʭʘʨʘʢʪʝʨ ʚʦʦʨʫʞʝʥʥʦʡ ʙʦʨʴʙʳ, ʦʙʝʩʧʝʯʠʚ ʦʛʨʦʤʥʦʝ ʧʨʝʠʤʫ-

ʱʝʩʪʚʦ ʩʪʨʘʥʘʤ ʠ ʥʘʨʦʜʘʤ, ʦʚʣʘʜʝʚʰʠʤ ʵʪʠʤ ʜʦʩʪʠʞʝʥʠʝʤ ʧʝʨʝʜ ʩʪʨʘʥʘʤʠ ʠ ʥʘʨʦʜʘʤʠ ʪʘʢʦ-

ʛʦ ʥʝ ʠʤʝʶʱʠʤʠ. ʇʫʣʝʤʝʪ, ʘʪʦʤʥʘʷ ʙʦʤʙʘ, ʧʦʜʚʦʜʥʘʷ ʣʦʜʢʘ ï ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʙʝʩʢʦʥʝʯʝʥ. ʀ ʚ 

ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʩʪʦʠʪ ʥʘʫʯʥʳʡ ʧʨʦʨʳʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦʤ ʦʨʫʞʠʝʤ. ʇʨʠ ʵʪʦʤ ʥʘʫʯʥʳʝ ʢʦʣʣʝʢʪʠʚʳ ʠ ʦʜʠʥʦʯʢʠ-ʛʝʥʠʠ, ʚ ʘʙʩʦʣʶʪʥʦʤ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʩʦʟʜʘʚʘʷ ʩʚʦʠ ʪʚʦʨʝʥʠʷ, ʩʪʨʝʤʠʣʠʩʴ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʠʭ ʪʚʦʨʝʥʠʷ ʰʣʠ ʥʘ ʙʣʘ-

ʛʦ ʏʝʣʦʚʝʯʝʩʪʚʘ.  

ʄʝʞʜʫ ʪʝʤ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʯʠʩʣʝ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʫʛʨʦʟ ʏʝʣʦʚʝʯʝʩʪʚʫ ʚʳʰʣʠ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʇʦʤʠʤʦ ʷʚʥʳʭ ï ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ, ʥʘʨʢʦʢʘʨʪʝʣʝʡ, ʜʨʫʛʠʭ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʢʨʠʤʠʥʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʥʝ ʤʝʥʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʎʠʚʠʣʠʟʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʟʣʦ ʏʝ-

ʣʦʚʝʯʝʩʪʚʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ ï ʙʘʥʢʦʚʩʢʠʝ, ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʠʥʳʝ, ʧʨʝʪʝʥʜʫʶʱʠʝ ʥʘ ʤʠʨʦʚʦʝ ʛʦʩʧʦʜʩʪʚʦ.   

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʚʩʧʦʤʥʠʪʴ ʧʝʯʘʣʴʥʦ ʟʥʘʤʝʥʠʪʫʶ ʙʨʠʪʘʥʩʢʫʶ ʥʝʬʪʷʥʫʶ ʢʦʨ-

ʧʦʨʘʮʠʶ, ʫʩʪʨʦʠʚʰʫʶ ʢʘʪʘʩʪʨʦʬʫ ʚ ʄʝʢʩʠʢʘʥʩʢʦʤ ʟʘʣʠʚʝ, ʠʤʝʚʰʫʶ ʛʣʦʙʘʣʴʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʝʦʜʦʣʝʥʳ, ʥʦ ʠ ʧʨʦʜʦʣʞʘʶʪ ʫʩʠʣʠʚʘʪʴ 

ʩʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʠʤʘʪ ʠ ʵʢʦʣʦʛʠʶ ʇʣʘʥʝʪʳ ʫʞʝ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ɽʩʪʝʩʪʚʝʥʥʦ 

ʥʠʢʪʦ ʥʝ ʦʪʤʝʥʷʣ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʦʣʠʪʠʢʦʚ-ʘʚʘʥʪʶʨʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʙʠʟʥʝʩʤʝʥʦʚ, ʛʦʪʦʚʳʭ 

ʨʘʜʠ ʥʘʞʠʚʳ ʫʥʠʯʪʦʞʠʪʴ ʚʩʝ, ʭʦʪʴ ʥʝʤʥʦʛʦ ʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʠʭ ʧʨʠʙʳʣʴ, ʪʝʨʨʦʨʠʩʪʦʚ ʠ ʵʢʩ-

ʪʨʝʤʠʩʪʦʚ çʥʘʮʠʦʥʘʣʴʥʦʛʦ, ʤʝʩʪʥʦʛʦ ʨʘʟʣʠʚʘè.  

ɺʩʷ ʵʪʘ ʧʫʙʣʠʢʘ ʧʦʣʫʯʠʚ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʨʳʚʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʥʘʫʢʠ, ʩʫʣʷ-

ʱʝʝ ʝʡ ʜʦʩʪʠʞʝʥʠʝ ʤʝʣʢʠʭ ʩʚʦʝʢʦʨʳʩʪʥʳʭ ʮʝʣʝʡ, ʧʦʡʜʝʪ ʥʘ ʣʶʙʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʥʘ ʤʥʝʥʠʝ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʦ ʩʦʚʝʨʰʠʚʰʝʛʦ ʵʪʦʪ ʧʨʦʨʳʚ ʠʤ ʛʣʫʙʦʢʦ ʥʘʧʣʝʚʘʪʴ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʚʩʧʦʤʥʠʪʴ ʩʫʜʴʙʫ ʈʦʙʝʨʪʘ ʆʧʧʝʥʛʝʡʤʝʨʘ ï ʦʪʮʘ ʘʤʝʨʠʢʘʥʢʦʡ ʘʪʦʤʥʦʡ 

ʙʦʤʙʳ.  

ʂ ʤʦʤʝʥʪʫ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʥʘʜ ʵʪʠʤ ʠʟʦʙʨʝʪʝʥʠʝʤ ʬʘʰʠʩʪʩʢʘʷ ɻʝʨʤʘʥʠʷ ʦʢʘʟʘʣʘʩʴ ʨʘʟ-

ʛʨʦʤʣʝʥʥʦʡ ʠ ʦʥ ʧʨʝʜʣʦʞʠʣ ʩʚʝʨʥʫʪʴ ʨʘʙʦʪʳ ʧʦ ʘʪʦʤʥʦʤʫ ʧʨʦʝʢʪʫ. ʆʥ ʨʝʟʢʦ ʚʳʩʪʫʧʘʣ ʧʨʦ-

ʪʠʚ ʘʪʦʤʥʦʡ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʷʧʦʥʩʢʠʭ ʛʦʨʦʜʦʚ. ʆʜʥʘʢʦ ʊʨʫʤʝʥ ʠ ʝʛʦ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʥʝ 

ʫʩʣʳʰʘʣʠ ʦʪʮʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ ʠ ʦʥ ʚʩʶ ʦʩʪʘʚʰʫʶʩʷ ʞʠʟʥʴ, ʧʦ ʩʣʦʚʘʤ ʦʯʝ-

ʚʠʜʮʝʚ, ʧʨʦʢʣʠʥʘʣ ʩʚʦʝ ʠʟʦʙʨʝʪʝʥʠʝ.  

ʉʪʨʝʤʷʩʴ ʥʝ ʜʦʧʫʩʪʠʪʴ ʩʦʭʨʘʥʝʥʠʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʛʝʛʝʤʦʥʠʠ ʚ ʷʜʝʨʥʳʭ ʚʦʦʨʫʞʝʥʠʷʭ, ʘʤʝ-

ʨʠʢʘʥʩʢʠʝ ʬʠʟʠʢʠ-ʷʜʝʨʱʠʢʠ ʧʦʰʣʠ ʥʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʩʦʚʝʪʩʢʦʡ ʨʘʟʚʝʜʢʦʡ ʠ ʧʝʨʝʜʘʣʠ 

ʉʉʉʈ ʨʷʜ ʚʘʞʥʝʡʰʠʭ ʩʚʝʜʝʥʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʚʰʠʭ ʩʦʟʜʘʥʠʝ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ ʚ 
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ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʪʝʤ ʩʘʤʳʤ ʦʥʠ ʧʨʝʜʦʪʚʨʘʪʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʷʜʝʨʥʦʡ ʚʦʡʥʳ 

ʝʱʝ ʚ ʢʦʥʮʝ 40-ʭ ï ʥʘʯʘʣʝ 50-ʭ ʛʦʜʦʚ  ʧʨʦʰʣʦʛʦ ʚʝʢʘ.  

 

ɻʣʦʙʘʣʴʥʳʝ ʧʨʦʨʳʚʳ ï ʛʣʦʙʘʣʴʥʳʝ ʨʠʩʢʠ 
  

ʉʝʛʦʜʥʷ ʏʝʣʦʚʝʯʝʩʪʚʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʝʚʠʜʘʥʥʳʤʠ ʨʘʥʝʝ ʪʝʤʧʘʤʠ. ʄʠʨ ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʤʝ-

ʥʠʣʩʷ ʜʘʞʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ.  ɺʧʝʨʝʜʠ ʥʘʩ ʞʜʫʪ ʝʱʝ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ.  ʀʩʪʦʯʥʠʢʘʤʠ ʵʪʠʭ ʠʟʤʝʥʝ-

ʥʠʡ ʙʫʜʫʪ ʦʞʠʜʘʝʤʳʝ ʥʘʫʯʥʳʝ ʧʨʦʨʳʚʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʭʚʘʪʠʪʴ ʩʘʤʳʝ ʨʘʟʥʳʝ ʩʬʝʨʳ ʥʘʫʢʠ 

ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʯʠʩʣʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʧʦʩʦʙʥʳʭ ʦʢʘʟʘʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʨʝʚʦʣʶʮʠʦʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʴ ʦʙʱʝʩʪʚʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ. ʇʨʠ ʜʦʩʪʘʪʦʯ-

ʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʪʘʢʦʡ ʪʝʦʨʠʠ, ʧʦʤʠʤʦ ʨʘʩʢʨʳʪʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʯʝʪʳʨʝʭ ʠʟʚʝʩʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ (ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ, 

ʩʠʣʴʥʦʛʦ ʠ ʩʣʘʙʦʛʦ) ʚ ʝʝ ʨʘʤʢʘʭ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʠʪʴ ʥʦʚʳʝ ʚʠʜʳ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʡ ʤʘʪʝʨʠʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ  ʧʨʦʚʝʨʠʪʴ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʕʪʦ ʜʘʩʪ ʧʨʠʥʮʠʧʠʘʣʴ-

ʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʳʭ ʩʠʩʪʝʤ ʠ ʩʨʝʜʩʪʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʧʦʣʝʡ ʠ ʵʬʬʝʢʪʦʚ ʠʭ ʚʟʘʠʤʦʚʣʠʷʥʠʷ.  

ʉʦʟʜʘʥʠʝ ʪʘʢʦʡ ʪʝʦʨʠʠ, ʧʨʦʠʟʚʝʜʝʪ ʨʝʚʦʣʶʮʠʶ ʚ ʞʠʟʥʠ ʏʝʣʦʚʝʯʝʩʪʚʘ, ʘʥʘʣʦʛʠʯʥʫʶ ʪʦʡ, 

ʢʦʪʦʨʘʷ ʧʨʦʠʟʦʰʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʠʷ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ, ʧʨʠʚʝʜʰʝʡ ʚ ʠʪʦʛʝ ʢ ʩʦʟʜʘʥʠʶ 

ʘʪʦʤʥʦʛʦ ʠ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ, ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʞʝ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʜʦʩʪʠʞʝʥʠʡ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʩʝʛʦʜʥʷʰʥʝʛʦ ʧʨʦʛʨʝʩʩʘ - ʦʪ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠ-

ʢʠ, ʜʦ ʤʠʢʨʦʙʠʦʣʦʛʠʠ. ʕʪʦ ʧʝʨʝʚʝʜʝʪ ʏʝʣʦʚʝʯʝʩʪʚʦ ʚ ʠʥʫʶ ʵʨʫ, ʢʘʢ ʢʦʛʜʘ-ʪʦ ʷʜʝʨʥʘʷ ʵʥʝʨʛʝ-

ʪʠʢʘ ʠ ʢʚʘʥʪʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ ʧʝʨʝʚʝʣʠ ʏʝʣʦʚʝʯʝʩʪʚʦ ʠʟ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʚ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴ-

ʥʫʶ ʵʧʦʭʫ. ʆʧʘʩʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʧʨʦʨʳʚʘ ʤʦʞʝʪ ʩʪʘʪʴ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʚʠʜʦʚ ʦʨʫʞʠʷ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʪʦʨʳʤʠ ʷʜʝʨʥʦʝ ʦʨʫʞʠʷ ʧʦʢʘʞʝʪʩʷ ʧʨʦʩʪʦ ʜʝʪʩʢʦʡ ʭʣʦʧʫʰʢʦʡ.   

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʦʦʙ-

ʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʩ ʪʘʢʦʡ ʪʦʯ-

ʥʦʩʪʴʶ, ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʟʘʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʧʣʘ-

ʥʝʪʳ. ʇʨʠ ʚʩʝʭ ʙʝʩʩʧʦʨʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʚʘʞʥʳʭ ʜʣʷ ʞʠʟʥʠ ʎʠʚʠʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʨʳʚʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʠ  ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʦʱʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ, ʧʦ-

ʩʣʝʜʩʪʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʬʘʪʘʣʴʥʳʤʠ ʜʣʷ ʏʝʣʦʚʝʯʝʩʪʚʘ. 

ʋʩʧʝʭʠ ʚ ʦʙʣʘʩʪʠ ʛʝʥʝʪʠʢʠ ʫʞʝ ʩʝʛʦʜʥʷ ʧʦʨʦʜʠʣʠ ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʫʛʨʦʟ. ʇʦʷʚʣʝʥʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʛʝʥʥʦʡ ʠʥ-

ʞʝʥʝʨʠʠ ʘʢʪʠʚʥʦ ʦʪʢʨʳʣʦ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʙʘʢ-

ʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ, ʩ ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʙʦʣʝʟʥʝʪʚʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ ʧʨʠʟʥʘʢʫ 

ʨʘʩʳ.  ʵʪʦ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʦʨʫʞʠʝ. ʅʘʩʢʦʣʴʢʦ ʠʟʚʝʩʪʥʦ, ʧʦʢʘ ʝʱʝ ʥʝ ʫʜʘʣʦʩʴ 

ʜʦʙʠʪʴʩʷ ʪʨʝʙʫʝʤʦʡ ʫʨʦʚʥʷ "ʨʘʩʦʚʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ", ʦʜʥʘʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʫʞʝ 

ʝʩʪʴ ï ʧʦʷʚʠʣʠʩʴ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ ʚʦʟʙʫʜʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʜʣʷ ʣʶʜʝʡ ʦʜʥʠʭ ʨʘʩ ʙʦʣʝʝ ʦʧʘʩ-

ʥʳ, ʘ ʜʣʷ ʜʨʫʛʠʭ ï ʤʝʥʝʝ.  

ʄʦʞʥʦ ʝʱʝ ʤʥʦʛʦ ʧʨʠʚʦʜʠʪʴ ʧʨʠʤʝʨʦʚ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ, ʬʦʨʤʠʨʫʝʤʳʭ ʥʦʚʝʡʰʠʤʠ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʦʨʳʚʘʤʠ. ʕʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʵʪʦʡ ʩʪʘʪʴʠ. 

ɻʣʘʚʥʦʝ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ: ʣʶʙʦʡ ʥʘʫʯʥʳʡ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ ʩʦʚʝʨʰʝʥʥʳʡ 

ʚʦ ʙʣʘʛʦ ʣʶʜʝʡ ʠ ʏʝʣʦʚʝʯʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʱʝʥ ʚʦ ʟʣʦ. ʀ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʧʦʢʘ ʝʱʝ ʚ ʥʘʰʝʤ ʦʙʱʝʩʪʚʝ ʝʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʥʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʣʠʷ-

ʪʝʣʴʥʳʝ ʠ ʤʦʛʫʱʝʩʪʚʝʥʥʳʝ ʩʣʦʠ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʳ ʧʦʡʪʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʳʭ ʩʨʝʜʩʪʚ 

ʨʘʜʠ ʜʦʩʪʠʞʝʥʠʝ ʩʚʦʠʭ ʢʦʨʳʩʪʥʳʭ ʮʝʣʝʡ. ʅʦʚʝʡʰʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʫʞʝ 

ʩʝʛʦʜʥʷ ʜʘʣʠ ʏʝʣʦʚʝʯʝʩʪʚʫ ʪʘʢʫʶ ʤʦʱʴ, ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ ʚʨʝʜ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠ-

ʙʝʣʠ ʎʠʚʠʣʠʟʘʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʜʦ-
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ʩʪʠʞʝʥʠʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʨʝʰʠʪʴ  ʵʪʫ ʧʨʦʙʣʝʤʳ, ʭʦʪʷ ʙʳ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʩʣʝ-

ʜʫʝʪ ʦʮʝʥʠʪʴ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝ-

ʥʠʡ ʩʣʦʠ ʦʙʱʝʩʪʚʘ.  

 

ɸʚʘʥʪʶʨʠʩʪʳ, ʢʦʨʳʩʪʦʣʶʙʮʳ ʠ ʪʝʨʨʦʨʠʩʪʳ 
 

ɺ ʠʭ ʯʠʩʣʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʘʚʘʥʪʶʨʥʳʝ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʠʝ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴ-

ʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʚʣʘʩʪʥʳʝ  ʛʨʫʧʧʠʨʦʚʢʠ. ʇʨʠʤʝʨʦʚ ʪʘʢʦʚʳʭ ʠʩʪʦʨʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚ 

ʠʟʦʙʠʣʠʠ. ʉʪʨʘʰʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢ ʢʘʢʠʤ ʯʫʜʦʚʠʱʥʳʤ ʞʝʨʪʚʘʤ ʤʦʛ ʧʨʠʚʝʩʪʠ ʧʦʷʚʣʝʥʠʝ ʚ 

ʨʫʢʘʭ ɻʠʪʣʝʨʘ ʠ ʝʛʦ ʢʣʠʢʠ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ. ʅʝʜʘʣʝʢʦ ʦʪ ʥʝʛʦ ʫʰʝʣ ʠ ʊʨʫʤʝʥ, ʢʦʪʦʨʳʡ ʙʝʟ 

ʢʘʢʦʡ-ʣʠʙʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʨʘʜʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʷʜʝʨʥʦʡ ʤʦʱʠ 

ʫʙʠʣ ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ ʤʠʨʥʳʭ ʞʠʪʝʣʝʡ ʚ ʍʠʨʦʩʠʤʝ ʠ ʅʘʛʘʩʘʢʠ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦ-

ʩʪʴʶ ʵʪʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʦʚʝʡʰʠʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʤʦʛʦ ʤʦʱʥʦʛʦ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʦʨʫʞʠʷ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʚʩʶ 

ʤʦʱʴ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʠʭ ʢʦʘʣʠʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʠ-

ʚʣʝʯʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʯʝʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʉʨʳʚ ʚ ʣʶʙʦʤ ʟʚʝʥʝ ʪʘʢʦʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ 

ʚʝʜʝʪ ʢ ʩʨʳʚʫ ʧʨʦʛʨʘʤʤʳ. ʉʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʪʘʢʠʭ ʵʣʠʪ ʷʚʣʷʝʪʩʷ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʘʷ, ʚ 

ʩʚʦʝʡ ʤʘʩʩʝ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʯʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ ʠʤ 

ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʦʞʠʜʘʝʤʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʘ ʩ 

ʜʨʫʛʦʡ - ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʧʦʧʳʪʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠ ʥʦ-

ʚʝʡʰʠʭ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ.  

ɼʨʫʛʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʦ. ɹʝʩʩʧʦʨʥʦ, ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʟ ʥʠʭ ʵʪʦ ʧʦʨʷʜʦʯʥʳʝ ʠ ʩʦʮʠʘʣʴʥʦ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʣʶʜʠ, ʩʪʨʝʤʷʱʠʝʩʷ ʥʝ ʜʦʧʫʩʪʠʪʴ, ʯʪʦʙʳ 

ʠʭ ʙʠʟʥʝʩ ʩʦʟʜʘʚʘʣ ʫʛʨʦʟʳ. ʆʜʥʘʢʦ ʥʝʤʘʣʦ ʚ ʠʭ ʩʨʝʜʝ ʠ ʪʘʢʠʭ,  ʢʦʪʦʨʳʝ ʨʘʜʠ ʧʨʠʙʳʣʠ ʛʦʪʦ-

ʚʳ ʧʦʡʪʠ ʥʘ ʣʶʙʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ. ʇʨʠʤʝʨʦʚ ʪʦʤʫ ʤʥʦʞʝʩʪʚʦ. ʄʦʞʥʦ ʚʩʧʦʤʥʠʪʴ ʧʝʯʘʣʴʥʦ 

ʟʥʘʤʝʥʠʪʫʶ ʙʘʢʪʝʨʠʶ ʉʠʥʪʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʘ ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʥʝʬʪʷ-

ʥʦʛʦ ʧʷʪʥʘ ʚ ʄʝʢʩʠʢʘʥʩʢʦʤ ʟʘʣʠʚʝ ʠ ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʞʠʚʳʤ ʩʫʱʝ-

ʩʪʚʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʣʦʚʝʢʫ. ʈʘʩʧʦʣʘʛʘʷ ʦʛʨʦʤʥʳʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʨʝʤʷʪʩʷ ʢ ʧʦʣʫʯʝʥʠʶ ʨʝʟʫʣʴʪʘʪʘ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʩʪʨʝʤʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʧʨʦʚʝʨʝʥʥʳʝ ʠ ʠʩʧʳʪʘʥʥʳʝ ʚ ʨʘʥʥʠʭ ʨʘʟʨʘʙʦʪ-

ʢʘʭ ʨʝʟʫʣʴʪʘʪʳ. ʅʘ ʨʠʩʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʤʳʭ ʧʨʦʨʳʚʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʠʜʫʪ. ʕʪʦ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʭ ʩʣʘʙʳʭ ʩʪʦʨʦʥ., ʥʘʨʷʜʫ ʩ ʫʞʝ ʫʧʦʤʷʥʫʪʦʡ ʚʳʰʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʣʘʙʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʠʭ ʦʧʠʨʘʪʴʩʷ ʧʨʠ ʚʳʨʘ-

ʙʦʪʢʝ ʨʝʰʝʥʠʡ ʥʘ ʜʝʡʩʪʚʠʷ ʚ ʵʪʦʡ ʩʬʝʨʝ ʥʘ ʤʥʝʥʠʷ ʘʚʪʦʨʠʪʝʪʥʳʭ, ʚ ʠʭ ʧʦʥʠʤʘʥʠʠ, ʣʶʜʝʡ ʠʟ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʳ.  ɸ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʘʝʪ ʠʭ ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. 

ɽʱʝ ʦʜʥʘ ʛʨʫʧʧʘ, ʢʦʪʦʨʘʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʪʨʝʤʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʢʘʢ ʦʨʫʞʠʝ, ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ, ʵʢʩʪʨʝ-

ʤʠʩʪʩʢʠʝ ʠ ʦʪʢʨʦʚʝʥʥʦ ʢʨʠʤʠʥʘʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ. ʆʙʣʘʜʘʷ ʟʘʯʘʩʪʫʶ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʬʠ-

ʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘʙʫʶ, ʚ ʩʨʘʚʥʝʥʠʠ ʚ ʜʨʫʛʠʤʠ 

ʚʳʰʝ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ. ʕʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʠ ʥʘʠʙʦʣʝʝ ʧʨʦʨʳʚʥʳʭ ʠ ʥʝ ʦʪʨʘʙʦʪʘʥʥʳʭ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʪʝʭʥʦʣʦʛʠʡ, ʦʛʨʘʥʠʯʠʚʘʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʢʫʩʪʘʨʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʫʞʝ ʦʩʥʦʚʘʪʝʣʴʥʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʦʧʘʩʥʦʩʪʴ ʧʨʦʠʩʪʝʢʘʶʱʘʷ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʚʝʩʴʤʘ ʩʝʨʴʝʟʥʘʷ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʦʡ 

ʩʢʨʳʪʥʦʩʪʴʶ ʪʘʢʠʭ ʨʘʟʨʘʙʦʪʦʢ (ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʝʩʪʠʩʴ ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʦʭʚʘʪʳʚʘʶʱʝʡ 

ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥ), ʘ ʪʘʢʞʝ ʙʫʢʚʘʣʴʥʦ ʚʟʨʳʚʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʣʶʜʝʡ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʢʘʢ ʚ ʯʘʩʪʠ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʚ ʯʘʩʪʠ ʝʝ ʧʝ-

ʨʝʨʘʙʦʪʢʠ (ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʨʘʥʝʝ ʨʘʩʧʦʣʘʛʘʣʠ ʣʠʰʴ ʢʨʫʧʥʳʝ ʦʨʛʘʥʠ-
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ʟʘʮʠʠ, ʩʝʛʦʜʥʷ ʠʤʝʝʪ ʚ ʚʠʜʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʦʙʳʯʥʳʡ ʯʝ-

ʣʦʚʝʢ).   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʫʛʨʦʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚʦ 

ʟʣʦ ʏʝʣʦʚʝʯʝʩʪʚʫ ʨʝʘʣʴʥʘ. ɽʝ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʶʪʩʷ ʚʣʠʷʪʝʣʴʥʳʝ ʠ ʚʝʩʴʤʘ ʤʦʛʫʱʝʩʪʚʝʥʥʳʝ 

ʩʠʣʳ ʚ ʤʠʨʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʚʦʠʭ ʮʝʣʝʡ ʣʶʙʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʥʝʚʟʠʨʘʷ ʥʘ 

ʧʦʩʣʝʜʩʪʚʠʷ. ʀ ʵʪʦʤʫ ʥʘʜʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ.  

ɺ ʧʨʠʥʮʠʧʝ ʩʝʛʦʜʥʷ ʧʦʥʠʤʘʥʠʝ ʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʝʡʰʠʭ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʷ ʚʦ ʟʣʦ, ʩʫʱʝʩʪʚʫʝʪ. ʀ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ - ʦʪ ʛʣʦʙʘʣʴʥʦʛʦ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦ ʯʘʩʪʥʦʛʦ, ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʤʝʨʳ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. ʇʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʜʝʡʩʪʚʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʭʚʘʪʳʚʘʶʪ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʘʚʦʚʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʠʥʳʭ ʤʝʨ. ʆʜʥʘʢʦ ʠʭ ʛʣʘʚʥʳʤ ʩʣʘʙʳʤ ʤʝ-

ʩʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠʟ ʥʠʭ ʬʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʝʥʦ. ɺ ʵʪʦʤ 

ʘʩʧʝʢʪʝ ʦʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʧʦʜʢʦʥʪʨʦʣʴʥʦʛʦ. ʄʝʞʜʫ ʪʝʤ, ʪʦʣʴʢʦ ʥʘʫʯʥʦʝ ʩʦ-

ʦʙʱʝʩʪʚʦ ʤʦʞʝʪ ʧʦʣʥʦʮʝʥʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʚʦʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʥʝʜʦʙʨʳʭ ʮʝʣʷʭ. ɸ ʵʪʦ ʜʝʣʘʝʪ ʧʦʧʳʪʢʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ ʚʩʷ ʠʩʪʦʨʠʷ ʏʝʣʦʚʝ-

ʯʝʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʩ ʥʘʯʘʣʘ 20-ʛʦ ʚʝʢʘ.  ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ ʚʚʠʜʫ ʦʞʠʜʘʝʤʳʭ ʥʦʚʳʭ ʧʨʦʨʳʚʦʚ ʚ 

ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʭ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʜʦʣʞʥʦ ʦʩʦʟʥʘʪʴ ʚʩʶ ʤʝʨʫ ʩʚʦʝʡ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʠʤʝʥʝʥʠʝ ʧʣʦʜʦʚ ʩʚʦʝʛʦ ʪʨʫʜʘ. ʕʪʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝ ʧʨʘʚʦʚʘʷ, ʘ ʤʦ-

ʨʘʣʴʥʘʷ ʠ ʥʨʘʚʩʪʚʝʥʥʘʷ, ʜʠʢʪʫʝʤʘʷ ʧʦʥʠʤʘʥʠʝʤ ʚʩʝʡ ʤʝʨʳ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʏʝʣʦʚʝʯʝʩʪʚʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʦʡ ʤʦʱʠ, ʢʦʪʦʨʫʶ ʜʘʝʪ ʎʠʚʠʣʠʟʘʮʠʠ ʅɸʋʂɸ, ʚ ʢʦʨʳʩʪʥʳʭ ʠ ʥʝʜʦʙʨʳʭ ʮʝʣʷʭ. 

ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʧʨʦʛʨʝʩʩʘ. 

ʄʥʝ ʯʘʩʪʦ ʚʦʟʨʘʞʘʣʠ - ʯʪʦ ʤʦʛʫʪ ʫʯʝʥʳʝ? ʆʥʠ çʚʠʥʪʠʢʠè ʙʦʣʴʰʦʡ ʤʘʰʠʥʳ - ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ. ʆʥʠ ʚʳʥʫʞʜʝʥʳ ʜʝʣʘʪʴ ʪʦ, ʯʪʦ ʠʤ ʧʨʝʜʣʘʛʘʶʪ ʠ ʟʘ ʯʪʦ ʧʣʘʪʷʪ. 

ʀʥʘʯʝ ʚʩʷ ʠʭ ʨʘʙʦʪʘ ʙʫʜʝʪ ʥʠʢʦʤʫ ʥʝ ʥʫʞʥʘ. ʊʫʪ ʩʪʦʠʪ ʥʘ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʯʝʥʳʝ ʠ 

ʠʥʞʝʥʝʨʳ, ʘ ʚʩʝ ʣʶʜʠ, ʚ ʪʦʤ ʯʠʩʪʝ ʠ ʩʘʤʳʝ ʚʳʩʦʢʦʧʦʩʪʘʚʣʝʥʥʳʝ, ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʙʦʣʴʰʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʤʘʰʠʥʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʣʠʷʥʠʷ ʥʘ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʬʝʨʘʭ. ʝʩʪʴ ʦʥʠ ʠ ʫ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. ɺʩʝ ʦʥʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʩʦʩʨʝʜʦʪʦʯʝʥʳ, ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ, ʚ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʬʝʨʝ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʦʙ-

ʨʘʙʦʪʢʘ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʜʘʞʝ ʧʦ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʚʳʷʚʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʘʩʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ʉ ʵʪʠʤ ʝʩʪʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʚʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ - ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʝ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʨʫʢʪʫʨ ʦʙ ʦʧʘʩʥʦʩʪʠ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʘʙʦʪ. ʊʨʝʪʴʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʙʦʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʪʝʤʠ 

ʣʶʜʴʤʠ ʠ ʠʭ ʢʦʣʣʝʢʪʠʚʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʥʷʪʳ ʚ ʦʧʘʩʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʩ ʮʝʣʴʶ çʜʦʚʝʨʥʫʪʴè ʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʝʟʦʧʘʩʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʩʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʥʠʤʠ. ʏʝʪ-

ʚʝʨʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ  - ʚʳʨʘʙʦʪʢʘ ʧʨʦʝʢʪʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʜʝʣʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ 

ʦʧʘʩʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʅʝ ʧʦʙʦʶʩʴ ʵʪʦʛʦ ʩʣʦʚʘ, ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩ ʯʣʝʥʘʤʠ ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠ-

ʤʝʥʝʥʠʶ ʧʣʦʜʦʚ ʠʭ ʪʨʫʜʘ. ʋ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʳʥʝʰʥʝʛʦ ʧʦʢʦʣʝʥʠʷ ʫʯʝʥʳʭ ʵʪʦ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫʣʳʙʢʫ, ʦʜʥʘʢʦ ʚ ʙʫʜʫʱʝʤ ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʥʦʨʤʦʡ. ɺʝʜʴ ʥʠʢʪʦ ʢʨʦʤʝ ʋʏʀ-

ʊɽʃʗ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʦʨʘʣʴʥʳʤ ʘʚʪʦʨʠʪʝʪʦʤ ʜʣʷ ʫʯʝʥʦʛʦ. ʕʪʦ ʧʷʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʡ 

ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. ɺʘʞʥʳʤ - ʰʝʩʪʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʤʦʞʝʪ ʩʪʘʪʴ ʜʝʟʘʚʫʠʨʦʚʘʥʠʝ ʣʦʞʥʳʭ ʠ ʪʫʧʠʢʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʳʭ ʨʘ-

ʙʦʪ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʪʦʨʤʦʟʠʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ. ʅʘʢʦʥʝʮ ʩʝʜʴʤʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʩ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ ʜʣʷ ʏʝʣʦʚʝʯʝ-

ʩʪʚʘ ʮʝʣʷʤʠ.  ʕʪʦ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ ʫʞʝ ʧʨʠʤʝ-
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ʥʷʶʪʩʷ ʩʝʛʦʜʥʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʠ ʠʥʳʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ ʧʫʪʠ ʪʘʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ ʯʪʦ ʫ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʪʦʜʦʚ 

ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʦʪʦʨʳʝ ʥʠʢʘʢ ʥʝ ʤʝʰʘʶʪ ʫʯʝʥʳʤ ʪʚʦʨʠʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʠʷ 

ʩʚʦʠʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ.  

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʢʨʠʪʝʨʠʝʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʠʭ ʦʮʝʥʢʠ ʚʧʣʦʪʴ ʜʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʌʦʨʤʳ ʨʘʙʦʪʳ ʝʱʝ ʙʦʣʝʝ ʤʥʦʛʦʦʙʨʘʟʥʳ. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʟʣʠʯʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʢʦʥ-

ʛʨʝʩʩʳ ʠ ʠʥʳʝ ʢʦʣʣʝʢʪʠʚʥʳʝ ʦʙʩʫʞʜʝʥʠʷ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʛʦ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʇʦʜʛʦʪʦʚʢʘ ʦʙʨʘʱʝʥʠʡ ʢ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ 

ʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʠʤʠ ʧʦ ʯʘʩʪʥʳʤ ʚʦʧʨʦʩʦʚ. ʀʥʠʮʠʠʨʦ-

ʚʘʥʠʝ ʩʣʫʰʘʥʠʡ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʘʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʧʦ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʨʦʙʣʝʤʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʈʦʩʩʠʠ ʵʪʘ ʧʨʘʢʪʠʢʘ ʠʥʦʛʜʘ ʜʘʝʪ ʚʝʩʴʤʘ ʦʱʫʪʠʤʳʡ ʨʝʟʫʣʴʪʘʪ. ʕʢʩʧʝʨʪʠʟʘ ʧʨʘ-

ʚʦʚʳʭ ʠ ʠʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʘʢ ʧʦ ʟʘʢʘʟʫ  ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʪʘʢ ʠ ʚ ʠʥʠʮʠʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ, ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ  ʢʨʠʪʝʨʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʇʨʦʚʝʜʝʥʠʷ ʠʥʠʮʠʘʪʠʚʥʳʭ ʠʣʠ ʧʦ ʟʘʢʘʟʫ ʵʢʩʧʝʨʪʠʟ ʭʦʜʘ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʦʪʯʝʪʦʚ ʠ ʠʭ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʳʝ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ.  

ɽʩʪʝʩʪʚʝʥʥʦ ʜʣʷ ʫʩʧʝʭʘ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘ ʦʨʛʘʥʠʟʘʮʠʷ, ʧʨʠʯʝʤ ʤʝʞʜʫʥʘ-

ʨʦʜʥʘʷ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ - ʩʝʛʦʜʥʷ ʜʣʷ 

ʥʘʫʯʥʦʛʦ ʦʙʱʝʥʠʷ ʠ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʦʩʦʙʝʥʥʦ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʩʬʝʨʝ, ʬʘʢʪʠʯʝʩʢʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ. ʂʦʣʣʘʙʦʨʘʮʠʠ ʫʯʝʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʥʘʠʙʦʣʝʝ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʘʫʢʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʦʩʷʪ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʄʝʞ-

ʜʫʥʘʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʟʜʘʚʘʝʤʦʡ ʚ ʠʥʪʝʨʝʩʘʭ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʫʯ-

ʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʧʦʟʚʦʣʠʪ, ʪʘʢʞʝ ʠʟʙʝʞʘʪʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʝʜʚʟʷʪʦʩʪʠ, ʥʝ ʧʦʟʚʦ-

ʣʠʪ ʝʝ ʦʙʚʠʥʠʪʴ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʘʥʛʘʞʠʨʦʚʘʥʥʦʩʪʠ.  

ɺ ʦʩʥʦʚʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʩʝʪʝ-

ʚʳʝ ʧʨʠʥʮʠʧʳ, ʦʪʨʘʞʘʶʱʠʝ ʦʙʲʝʢʪʠʚʥʦ ʩʣʦʞʠʚʰʠʡʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ, ʵʪʦ ʨʘʚʥʦʧʨʘʚʠʝ ʚ ʧʨʘʚʘʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʚʩʝʭ 

ʯʣʝʥʦʚ ʪʘʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʝʛʦ ʩʫʱʝʩʪʚʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʡ ʥʝʪ ʬʠʢʩʠ-

ʨʦʚʘʥʥʦʛʦ ʣʠʜʝʨʘ, ʚʩʝ ʝʝ ʫʯʘʩʪʥʠʢʠ ʨʘʚʥʦʧʨʘʚʥʳ, ʣʶʙʦʡ ʯʣʝʥ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦ-

ʚʘʪʴ ʣʶʙʫʶ ʨʘʙʦʪʫ ʠ ʧʨʠʚʣʝʯʴ ʚ ʥʝʡ ʚʩʝʭ, ʢʪʦ ʧʦʞʝʣʘʝʪ ʚ ʥʝʡ ʫʯʘʩʪʚʦʚʘʪʴ. ɺʪʦʨʦʡ ï ʜʦʙʨʦ-

ʚʦʣʴʥʦʩʪʴ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʪʦʤ, ʯʪʦ ʢ ʣʶʙʦʤʫ ʜʝʣʫ ʣʶʜʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦ ʩʦʙ-

ʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ, ʝʩʣʠ ʵʪʦ ʠʤ ʠʥʪʝʨʝʩʥʦ. ʊʨʝʪʠʡ ï ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʤ, ʩʦʩʪʦʷʱʠʡ ʚ ʪʦʤ, 

ʯʪʦ ʨʘʙʦʯʠʝ ʢʦʣʣʝʢʪʠʚʳ ʩʦʟʜʘʶʪʩʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʭ ʫʯʘʩʪʥʠʢʦʚ. ʏʝʪʚʝʨʪʳʡ ï ʚʩʝʦʙʱʝʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʩʦʩʪʦʷʱʠʡ ʚ 

ʪʦʤ, ʯʪʦ  ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʚʦʜʠʤʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʠ ʦʙʩʫʞʜʘʝʤʳʭ ʧʨʦʙʣʝʤʘʭ ʜʦʚʦʜʠʪʩʷ ʜʦ 

ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʷʪʳʡ ï ʣʦʢʘʣʴʥʦʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʳʪʝʢʘʶʱʝʡ ʠʟ 

ʧʝʨʚʦʛʦ ʧʨʠʥʮʠʧʘ, ʨʘʙʦʪʘ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʟʘʜʘʯʘʤ ʩʪʨʦʠʪʩʷ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ 

ʨʘʙʦʯʠʭ ʛʨʫʧʧ, ʨʘʩʧʘʜʘʶʱʠʭʩʷ ʩ ʟʘʚʝʨʰʝʥʠʝʤ ʜʝʣʘ. ɺ ʥʠʭ ʠʥʠʮʠʘʪʦʨʦʤ ʚʳʩʪʫʧʘʝʪ ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʛʨʘʤʤʫ ʨʘʙʦʪʳ ʠ ʢʦʦʨʜʠʥʠʨʫʶʪ ʝʝ ʚʳʧʦʣʥʝ-

ʥʠʝ, ʧʦʜʛʦʪʘʚʣʠʚʘʷ ʢʦʥʝʯʥʳʡ ʜʦʢʫʤʝʥʪ. ʆʩʪʘʣʴʥʳʝ, ʜʦʙʨʦʚʦʣʴʥʦ ʧʨʠʩʦʝʜʠʥʠʚʰʠʩʴ, ʚʳʧʦʣ-

ʥʷʶʪ ʩʚʦʶ ʯʘʩʪʴ ʨʘʙʦʪʳ, ʠ ʧʦ ʝʝ ʦʢʦʥʯʘʥʠʶ ʘʥʘʣʠʟʠʨʫʶʪ ʠʪʦʛʦʚʳʡ ʜʦʢʫʤʝʥʪ. 

ʅʘ ʪʘʢʠʭ ʠʣʠ ʙʣʠʟʢʠʤ ʢ ʥʠʤ ʧʨʠʥʮʠʧʘʭ, ʩʪʨʦʠʣʠʩʴ ʠ ʩʪʨʦʷʪʩʷ ʚʩʝ ʫʩʧʝʰʥʳʝ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʫʯʝʥʳʭ.  ʇʨʠ ʵʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠʤʝʝʪ ʧʨʠʤʝʨʳ ʦʨ-

ʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʣʠ ʝʛʦ ʧʦʟʠʮʠʶ ʧʦ ʚʘʞʥʝʡʰʠʤ ʛʣʦʙʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ. ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʇʘʛʫʦʰʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʜʝʡʩʪʚʫʶʱʝʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩʥʠʞʝʥʠʷ ʚʦʝʥʥʦʡ ʫʛʨʦʟʳ ʚ ʮʝʣʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʷʜʝʨʥʦʡ. ʌʦʨʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʩʦ-

ʦʙʱʝʩʪʚʘ ʚ ʠʥʪʝʨʝʩʘʭ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ 
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ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʤʠʪʝʪ çʋʯʝʥʳʝ ʟʘ ʙʝʟʦʧʘʩʥʳʡ ʧʨʦʛʨʝʩʩè. ʇʦʩʪʨʦʝʥʥʳʡ ʥʘ ʠʟʣʦʞʝʥʥʳʭ 

ʧʨʠʥʮʠʧʘʭ, ʦʥ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ 

ʣʶʙʳʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʫʯʝʥʳʝ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʣʠʜʝʨʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʂʦʤʠʪʝʪʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʢʦʦʨʜʠʥʘʮʠʦʥ-

ʥʳʝ ʮʝʥʪʨʳ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʣʠʥʛʚʠʩʪʠʯʝ-

ʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʫʯʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ, ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ 

ʩʫʱʝʩʪʚʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ. ʊʝʤ ʩʘʤʳʤ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʢʣʶʯʝʥʘ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʙʚʠʥʝʥʠʷ ʂʦʤʠʪʝʪʘ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʣʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʨʝʜʚʟʷʪʦʩʪʠ.  

27-29 ʤʘʨʪʘ 2019 ʛʦʜʘ ʧʨʠ ʫʯʘʩʪʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʨʘ-

ʢʝʪʥʳʭ ʠ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʥʘʫʢ, ʨʷʜʘ ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʚ ʄʦʩʢʚʝ ʧʨʦʭʦʜʠʪ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʡ ʂʦʥʛʨʝʩʩ çɻʣʦʙʘʣʴʥʘʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè, ʥʘ ʢʦʪʦʨʦʤ ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʚ ʧʨʷʤʦʡ ʧʦʩʪʘʥʦʚʢʝ 

ʩʪʘʚʠʪʩʷ ʚʦʧʨʦʩ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʨʦʣʠ ʚ ʵʪʦʤ ʜʝʣʝ ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. ʅʘ ʥʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʰʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʤʠʪʝʪʘ 

çʋʯʝʥʳʝ ʟʘ ʙʝʟʦʧʘʩʥʳʡ ʧʨʦʛʨʝʩʩè. ʅʠʢʪʦ ʥʝ ʞʜʝʪ, ʯʪʦ ʝʛʦ ʧʦʷʚʣʝʥʠʝ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʪ 

ʩʠʪʫʘʮʠʶ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʅʦ ʩ ʯʝʛʦ-ʪʦ ʥʘʜʦ ʥʘʯʠʥʘʪʴ. 
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ʍʦʤʦ ʬʫʪʫʨʠʩ ʚ ʤʠʨʝ ʇʨʠʨʦʜʳ ʠ ʚ ʨʘʤʢʘʭ ʉʠʩʪʝʤʳ 
 

ʂʘʡʨʦʩ ʆ'ʍʘʨʘ ʠ ʊʘʣʠʷ ʍʘʬʠʟʦʚʘ 

 

ʀʥʪʝʨʝʩ ʢ ʞʠʟʥʠ, ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ ʠ ʧʨʝʜʧʨʠʠʤʯʠʚʦʩʪʴ - ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʘʷ ʪʨʠʘʜʘ ʨʘʟʚʠ-

ʪʠʷ ʣʠʯʥʦʩʪʠ. ʀʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʞʠʚʘʥʠʷ ʣʶʙʳʤ ʩʧʦʩʦʙʦʤ ʩʦʟʥʘʥʠʝ ʷʨʢʦ ʚʳʷʚʠʣʦ ʵʪʠ 

ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʦʪʦʨʳʝ ʧʦʤʠʤʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʘʤʦʛʦ ʚʳʞʠʚʘʥʠʷ ʜʘʣʠ ʪʘʢʞʝ ʤʦʱʥʳʝ ʠʤ-

ʧʫʣʴʩʳ ʢ ʨʘʟʚʠʪʠʶ ʠʥʪʝʣʣʝʢʪʘ. ʅʦ ʤʝʞʜʫ ʪʝʤ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʝ, ʚ ʪʦʤ, ʦʪ ʯʝʛʦ 

ʦʪʪʘʣʢʠʚʘʝʪʩʷ ʯʝʣʦʚʝʢ, ʚ ʝʛʦ ʛʣʫʙʠʥʥʳʭ ʠʥʩʪʠʥʢʪʘʭ ʟʘʣʦʞʝʥ ʩʪʨʘʭ, ʠ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʵʪʦʛʦ 

ʚʩʝʦʭʚʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢ ʪʨʘʪʠʪ ʩʚʦʶ ʵʥʝʨʛʠʶ ʠ ʞʠʟʥʝʥʥʫʶ ʩʠʣʫ, ʚʩʪʫʧʘʝʪ ʚ ʢʦʘʣʠ-

ʮʠʠ ʠ ʩʦʶʟʳ, ʨʘʟʚʠʚʘʝʪ ʩʚʦʶ ʩʫʱʥʦʩʪʴ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦ ʩʚʦʝʡ ʣʠʯʥʦʡ ʨʦʣʴʶ ʚ ʵʪʦʡ ʞʠʟʥʠ. 

ʇʨʠʣʘʛʘʝʪʩʷ ʤʘʩʩʘ ʫʩʠʣʠʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʟʦʧʘʩʠʪʴ ʩʝʙʷ, ʩʦʭʨʘʥʠʪʴ ʩʚʦʶ ʩʝʤʴʶ, ʩʚʦʡ 

ʨʦʜ, ʧʣʝʤʷ, ʚʧʣʦʪʴ ʜʦ ʩʪʨʘʥʳ, ʛʦʩʫʜʘʨʩʪʚʘ, ʧʣʘʥʝʪʳ. 

ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʩʘʤʦʦʩʦʟʥʘʥʠʷ ʣʠʯʥʦʩʪʠ, ʧʦʥʠʤʘʥʠʷ ʩʚʦʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʫʜʴʙʫ ʠ 

ʨʘʟʚʠʪʠʝ ʄʠʨʘ, ʨʘʩʰʠʨʷʶʪʩʷ ʠ ʤʘʩʰʪʘʙʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ 

ʭʘʨʘʢʪʝʨ ʦʙʱʝʤʠʨʦʚʦʡ, ʥʘʜʣʠʯʥʦʩʪʥʦʡ, ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚʥʝ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ ʠ ʧʨʦ-

ʪʠʚʦʨʝʯʠʡ ʚʦ ʠʤʷ ʚʳʩʰʝʡ ʛʣʦʙʘʣʴʥʦʡ ʮʝʣʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʙʣʘʛʦ ʚʩʝʛʦ ʩʦʦʙʱʝʩʪʚʘ ʈʘʟ-

ʫʤʦʚ. 

 

ʏʝʣʦʚʝʢ ʙʫʜʫʱʝʛʦ ï ʍʦʤʦ ʬʫʪʫʨʠʩ ʚ ʤʠʨʝ ʇʨʠʨʦʜʳ ʠ ʚ ʨʘʤʢʘʭ ʉʠʩʪʝʤʳ. ʇʦ-

ʩʣʝʜʩʪʚʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ 
 

ʉʪʨʝʤʣʝʥʠʝ ʢ ʙʝʟʦʧʘʩʥʦʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʟʘʩʪʘʚʣʷʣʦ ʯʝʣʦʚʝʢʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʪʴʩʷ. 

ʇʨʠʨʦʜʥʳʡ ʤʠʨ ʚʩʝʛʜʘ ʢʘʟʘʣʩʷ ʝʤʫ ʧʦʣʥʳʤ ʥʝʦʞʠʜʘʥʥʦʩʪʝʡ, ʦʧʘʩʥʦʩʪʝʡ, ʠ ʦʥ ʚʳʩʪʨʘʠʚʘʣ 

ʩʚʦʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʤʠʨ, ʥʘʜʸʞʥʳʡ, ʙʦʣʝʝ-ʤʝʥʝʝ ʢʦʤʬʦʨʪʥʳʡ, ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʠ ʟʘʱʠʱʸʥ-

ʥʳʡ. ʀ ʪʝʧʝʨʴ ʤʳ ʥʘʙʣʶʜʘʝʤ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʄʠʨʦʚ: ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ. 

ʇʝʨʚʳʡ ʄʠʨ ʩʦʟʜʘʚʘʣʩʷ ɺʩʝʣʝʥʥʦʡ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʦʪʦʤʫ ʷʚʣʷʝʪʩʷ ʩʘʤʦʜʦʩʪʘ-

ʪʦʯʥʳʤ ʠ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʥʝʛʦ. ɺʪʦʨʦʡ ʄʠʨ ʚʦʟʥʠʢ ʢʘʢ ʩʬʝʨʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʪʦʨʞʝʥʠʷ ʠ 

ʘʜʘʧʪʘʮʠʠ ʚ ʧʝʨʚʦʤ ʄʠʨʝ. ʀʩʧʦʣʴʟʫʷ ʨʝʩʫʨʩʳ ʧʨʠʨʦʜʳ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʦʟʜʘʣʦ ʬʣʫʢʪʫʘʮʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʠʤʙʠʦʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉʝʡʯʘʩ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʳʞʠʚʘʝʪ 

ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʥʝʜʨʘʭ ʧʝʨʚʦʛʦ ʄʠʨʘ, ʠʥʪʝʥʩʠʚʥʦ ʥʘʨʘʱʠʚʘʷ ʩʚʦʸ ʧʨʠʩʫʪʩʪʚʠʝ ʠ ʤʦʱʴ ʚʪʦ-

ʨʦʛʦ ʄʠʨʘ, ʧʳʪʘʷʩʴ ʥʘʡʪʠ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʷʪʴ ʦʙʦʠʤʠ ʄʠʨʘʤʠ, ʚ ʥʘʜʝʞʜʝ ʦʙʨʝʩʪʠ ʛʘʨʤʦʥʠʶ 

ʚ ʵʪʦʤ ʫʧʨʘʚʣʝʥʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʩʧʝʭʠ ʏʝʣʦʚʝʯʝʩʪʚʘ ʚ ʩʬʝʨʝ ʛʘʨʤʦʥʠʯʥʦʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʄʠ-

ʨʦʚ ʥʝʚʝʣʠʢʠ, ʥʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʵʪʦʤʫ ʝʩʪʴ, ʭʦʪʷ ʠ ʧʨʠʛʣʫʰʘʝʪʩʷ ʦʥʦ ʙʝʟʫʜʝʨʞʥʳʤ ʧʦʪʨʝʙʠ-

ʪʝʣʴʩʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʨʝʩʫʨʩʘʤ ʧʝʨʚʦʛʦ ʄʠʨʘ. ʉʪʨʘʩʪʴ ʢ ʧʦʪʨʝʙʣʝʥʠʶ "ad infinitum" ʮʘʨʠʪ 

ʠ ʫʧʨʘʚʣʷʝʪ ʚʪʦʨʳʤ ʄʠʨʦʤ, ʦʥʘ - ʠʜʦʣ ʏʝʣʦʚʝʯʝʩʪʚʘ. ʅʝʪ ʩʦʤʥʝʥʠʡ ʚ ʪʦʤ, ʯʪʦ ʪʘʢʦʡ ʧʫʪʴ 

"ʨʘʟʚʠʪʠʷ" ʧʨʠʚʦʜʠʪ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʢ ʜʫʭʦʚʥʦʤʫ ʦʧʫʩʪʦʰʝʥʠʶ ʠ ʩʘʤʦʫʥʠʯʪʦʞʝʥʠʶ. 

ʄʳ ʧʨʠʰʣʠ ʢ ʪʘʢʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʩʘʤʠ ʬʦʨʤʠʨʫʝʤ ʨʝʘʣʴʥʦʩʪʴ, ʦʢʨʫʞʘʶʱʫʶ ʥʘʩ. 

ɽʩʣʠ ʨʘʥʝʝ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʣʦʩʴ ʢ ʧʝʨʚʦʤʫ ʄʠʨʫ, ʪʦ ʪʝʧʝʨʴ ʦʥʦ ʘʢ-

ʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʝʛʦ ʨʝʩʫʨʩʳ ʜʣʷ ʨʦʩʪʘ ʠ ʧʨʠʫʤʥʦʞʝʥʠʷ ʤʠʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ. ʅʦ ʯʝʤ 

ʙʦʣʴʰʝ ʚʦ ʚʪʦʨʦʤ ʄʠʨʝ ʜʫʭʘ ʩʪʷʞʘʪʝʣʴʩʪʚʘ, ʘʣʯʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ï ʪʝʤ ʘʛʨʝʩʩʠʚʥʝʝ ʠ 

ʟʣʦʙʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʝʛʦ ʩʦʙʩʪʚʝʥʥʘʷ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ. ʇʫʩʪʴ ʜʘʞʝ ʚʥʝʰʥʝ ʦʥʘ ʚʳʛʣʷʜʠʪ 

ʚʧʦʣʥʝ ʢʦʤʬʦʨʪʥʦʡ ʠ ʫʧʨʘʚʣʷʝʤʦʡ ʉʠʩʪʝʤʦʡ ʯʝʣʦʚʝʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. ʅʝʩʦʤʥʝʥʥʦ, 

ʯʝʣʦʚʝʯʝʩʢʘʷ ʉʠʩʪʝʤʘ ʧʨʝʫʩʧʝʣʘ ʚ ʩʦʟʜʘʥʠʠ ʢʫʣʴʪʫʨʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʚ ʩʦʙʣʶʜʝʥʠʠ ʟʘ-

ʢʦʥʦʚ, ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʘʚʦʧʦʨʷʜʢʘ, ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʧʨʦʛʨʝʩʩʝ ʠ ʚ ʠʥʳʭ ʘʩʧʝʢʪʘʭ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʅʦ ʪʘʢʠʤ ʧʫʪʝʤ ʤʳ ʧʨʠʜʝʤ ʢ ʤʘʰʠʥʥʦʤʫ, ʥʘʩʪʦʣʴʢʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʄʠʨʫ, ʯʪʦ 

ʦʥ ʩʚʦʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʩʪʘʥʝʪ ʦʪʨʠʮʘʪʴ ʄʠʨ ʧʨʠʨʦʜʥʳʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʣʦʚʝʢʘ ʚ ʝʛʦ ʥʳ-

ʥʝʰʥʝʤ ʚʠʜʝ. ʅʘ ʩʤʝʥʫ ʣʶʜʷʤ ʩʥʘʯʘʣʘ ʧʨʠʜʫʪ ʘʥʜʨʦʠʜʳ, ʧʦʪʦʤ ʤʘʰʠʥʳ, ʢʦʪʦʨʳʝ ʥʘʩʪʦʣʴʢʦ 

ʧʨʝʫʩʧʝʶʪ ʚ ʠʩʢʫʩʩʪʚʝ ʚʳʞʠʚʘʥʠʷ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʫʪʨʘʪʷʪ ʧʨʠʨʦʜʥʫʶ ʠ ʜʫʭʦʚʥʫʶ ʩʦʩʪʘʚ-
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ʣʷʶʱʫʶ. ɸ ʙʦʣʝʝ ʙʝʩʧʨʦʩʚʝʪʥʦʛʦ, ʥʠʯʪʦʞʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʯʝʤ ʙʝʟʜʫʭʦʚ-

ʥʦʝ ʠ ʙʝʟʥʨʘʚʩʪʚʝʥʥʦʝ, ʠ ʚʳʜʫʤʘʪʴ ʩʣʦʞʥʦ. 

ʇʨʠʨʦʜʘ ʠ ʉʠʩʪʝʤʘ - ʘʥʪʠʧʦʜʳ ʧʦ ʩʫʪʠ, ʧʦ ʜʝʡʩʪʚʠʷʤ, ʧʦ ʩʪʨʝʤʣʝʥʠʷʤ. ʇʨʠʨʦʜʘ ʙʝʟʤʝʨʥʦ 

ʱʝʜʨʘ ʚʦ ʚʩʝʤ, ʧʦʟʚʦʣʷʷ ʚʦʧʣʦʱʘʪʴʩʷ ʚʩʝʤʫ, ʯʪʦ ʤʦʞʝʪ ʩʝʙʷ ʧʨʦʷʚʠʪʴ ʚ ʵʪʦʤ ʄʠʨʝ. ʇʨʠʨʦʜʘ 

ʥʘʩʳʱʘʝʪ ʚʝʩʴ ʤʠʨ, ʢʘʞʜʦʝ ʩʫʱʝʩʪʚʦ ʵʥʝʨʛʠʝʡ ʠ ʚʨʝʤʝʥʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝ-

ʣʦʚʝʢʘ. ʇʨʠʨʦʜʘ - ʵʪʦ ʭʘʦʩ, ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʡʩʷ ʚ ʢʦʩʤʦʩ ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨ-

ʰʝʥʥʦ ʠ ʛʘʨʤʦʥʠʯʥʦ. 

ʉʠʩʪʝʤʘ - ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʡ ʣʶʜʴʤʠ ʵʛʨʝʛʦʨ, ʩʣʦʚʥʦ ʩʘʤʦʜʦʚʣʝʶʱʘʷ ʧʨʦʛʨʘʤ-

ʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʟʘʙʣʫʞʜʝʥʠʡ ʠ ʠʜʝʡ, ʢʦʩʥʦʩʪʠ ʠ ʦʪʢʨʳʪʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʬʘʥʪʘʟʠʡ, ʠ 

ʧʨʦʯʠʭ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚ ʠ ʯʝʣʦʚʝʢʘ ʚ ʩʦʮʠʫʤʝ, ʧʦʢʨʳ-

ʚʘʶʱʝʤ ʧʣʘʥʝʪʫ ʩʣʦʚʥʦ ʤʳʩʣʷʱʘʷ ʧʣʝʩʝʥʴ. ʇʦʩʪʝʧʝʥʥʦ ʵʪʘ ʉʠʩʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝʦʭʚʘʪ-

ʥʦʡ, ʧʨʦʥʠʢʘʷ ʚʦ ʚʩʝ ʩʢʣʘʜʢʠ ʇʨʠʨʦʜʳ, ʧʨʠʚʥʦʩʷ ʩ ʩʦʙʦʡ ʚʩʝ ʧʣʦʭʦʝ ʠ ʭʦʨʦʰʝʝ, ʩʦʟʜʘʥʥʦʝ 

ʣʶʜʴʤʠ ʟʘ ʵʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʳʩʷʯʝʣʝʪʠʡ. 

 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʩʠʤʙʠʦʟʝ ʜʚʫʭ ʄʠʨʦʚ 
 

ʏʝʣʦʚʝʢ ʪʘʢ ʫʩʪʨʦʝʥ, ʯʪʦ ʧʨʝʢʨʘʩʥʦ ʯʫʚʩʪʚʫʝʪ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʩʚʦʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʛʨʘ-

ʥʠʮʳ ʩʚʦʝʡ ʩʚʦʙʦʜʳ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʩʣʝʜʥʠʭ ʩʪʦʣʝʪʠʡ 

ʯʝʣʦʚʝʢ ʥʘʯʠʥʘʝʪ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʩʦʟʜʘʚʘʝʤʳʡ ʠʤ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦ ʩʚʦʝʡ ʤʦʱʠ 

ʩʪʘʥʝʪ ʧʨʝʚʦʩʭʦʜʠʪʴ ʯʝʣʦʚʝʢʘ, ʘ ʩʘʤ ʦʥ ʩʪʘʥʝʪ ʥʝʥʫʞʥʳʤ. 

ʅʝʥʫʞʥʦʩʪʴ ð ʚʦʪ ʩ ʯʝʤ ʧʨʠʜʸʪʩʷ ʩʪʦʣʢʥʫʪʴʩʷ ʤʠʣʣʠʦʥʘʤ ʣʶʜʝʡ ʚ ʧʨʝʜʩʪʦʷʱʠʡ ʚʝʢ ʤʘ-

ʰʠʥ, ʨʦʙʦʪʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʄʘʩʩʦʚʘʷ ʧʦʪʝʨʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʨʠʚʝʜʸʪ ʢ ʪʦʤʫ, ʯʪʦ ʢ ʩʝʨʝʜʠʥʝ 

ʩʪʦʣʝʪʠʷ ʚ ʦʙʱʝʩʪʚʝ ʩʬʦʨʤʠʨʫʝʪʩʷ ʙʝʩʧʦʣʝʟʥʳʡ ʢʣʘʩʩ. ʇʨʠ ʵʪʦʤ, ʥʝʢʘʷ ʛʨʫʧʧʘ ʣʶʜʝʡ (ʚʦʟ-

ʤʦʞʥʦ ʫʞʝ ʠ ʘʥʜʨʦʠʜʦʚ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ) ʧʦʣʫʯʠʪ ʜʦʩʪʫʧ ʢ ʪʝʭʥʦʣʦʛʠʷʤ, ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦ-

ʛʨʘʤʤʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʙʫʜʫʱʝʝ ʚʪʦʨʦʛʦ ʄʠʨʘ ʥʘ ɿʝʤʣʝ. 

ɺ ʪʨʫʜʘʭ ʤʥʦʛʠʭ ʤʳʩʣʠʪʝʣʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʤʳ ʥʘʭʦʜʠʤ ʫʪʚʝʨ-

ʞʜʝʥʠʝ ʦ ʪʘʢʦʤ ʩʚʦʡʩʪʚʝ ʠʩʪʦʨʠʠ ʢʘʢ ʮʠʢʣʠʯʥʦʩʪʴ. ʕʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʬʠ-

ʣʦʩʦʬʠʠ ɻʝʨʘʢʣʠʪʘ, ʇʣʘʪʦʥʘ, ɸʨʠʩʪʦʪʝʣʷ. ʆ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠʟʤʝʥʝʥʠʡ ʦʙʱʝʩʪʚʘ ʫʧʦʤʠ-

ʥʘʣʦʩʴ ʚ ʢʦʥʮʝʧʮʠʷʭ, ʟʘʷʚʣʝʥʥʳʭ ʚ ʪʨʫʜʘʭ ʆ.ʐʧʝʥʛʣʝʨʘ, ɸ.ʊʦʡʥʙʠ, ʃ.ʅ.ɻʫʤʠʣʝʚʘ. 

ʀʩʭʦʜʷ ʠʟ ʮʠʢʣʠʯʥʦʩʪʠ ʠʩʪʦʨʠʠ, ʧʦʜʦʙʥʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʩʦʚʝʨʰʠʚʰʝʡ ʢʦʣʦʩ-

ʩʘʣʴʥʳʡ ʧʝʨʝʚʦʨʦʪ ʚ ʦʙʱʝʩʪʚʝ ɽʚʨʦʧʳ 18-ʛʦ ʚʝʢʘ, ʤʳ, ʚ ʚʝʢʝ XXI-ʤ ʩʥʦʚʘ ʩʪʦʠʤ ʥʘ ʧʦʨʦʛʝ 

ʠʟʤʝʥʝʥʠʡ, ʧʨʦʟʨʝʚʘʷ ʨʝʚʦʣʶʮʠʶ ʩʚʝʨʭ-ʠʥʜʫʩʪʨʠʘʣʴʥʫʶ: ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʦʛʦ ʤʳʰʣʝʥʠʷ. ʇʦʜʦʙʥʦ ʪʦʤʫ ʢʘʢ ʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʨʝʚʦʣʶʮʠʷ ʧʨʠʚʝʣʘ ʢ ʢʘ-

ʧʠʪʘʣʠʟʤʫ ʠ ʠʤʧʝʨʠʘʣʠʟʤʫ, ʠʟʤʝʥʠʚ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʣʶʜʝʡ ʠ ʩʠʩʪʝʤʫ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, 

ʏʝʣʦʚʝʯʝʩʪʚʫ ʧʨʝʜʩʪʦʠʪ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʵʧʦʭʫ ʧʝʨʝʤʝʥ, ʚʳʟʚʘʥʥʳʭ ʨʘʟʫʤʥʦ ʫʧʨʘʚʣʷʝ-

ʤʳʤ  ʩʠʤʙʠʦʟʦʤ ʜʚʫʭ ʄʠʨʦʚ. 

ɺʦʟʤʦʞʥʦ, ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ʠʟʙʝʨʫʪ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʡ ʠ ʘʥʪʠʤʘʰʠʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ, 

ʯʪʦʙʳ ʟʘʥʷʪʴ ʣʶʜʝʡ ʨʘʙʦʪʦʡ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ, ʠʩʭʦʜʷ ʠʟ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʭ ʠʜʝʘ-

ʣʦʚ ʨʘʚʥʦʧʨʘʚʠʷ. ʀʣʠ ʩʪʘʥʫʪ ʚʳʜʘʚʘʪʴ ʢʘʞʜʦʤʫ ʠʥʜʠʚʠʜʫ ʥʝʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʚʳʞʠʚʘʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʥʘʩʫʱʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

ɺʦʟʤʦʞʥʦ, ʤʥʦʞʝʩʪʚʦ ʣʶʜʝʡ ʚ ʙʫʜʫʱʝʤ ʧʨʝʜʧʦʯʪʫʪ ʞʠʪʴ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʪʦ-

ʛʜʘ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ ʦʢʘʞʫʪʩʷ ʜʠʟʘʡʥʝʨʳ ʠ ʩʦʟʜʘʪʝʣʠ ʚʠʨʪʫʘʣʴʥʳʭ 

ʤʠʨʦʚ. ɺʝʜʴ ʫʞʝ ʩʝʡʯʘʩ, ʧʦ ʜʘʥʥʳʤ ʩʦʮʠʦʣʦʛʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ 15 ʣʝʪ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 4 ʯʘʩʘ ʚ ʥʝʜʝʣʶ, ʦʜʥʘʢʦ 3 ʯʘʩʘ ʠʟ ʵʪʠʭ ʯʝʪʳʨʸʭ ʤʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʧʫʩʪʫ ʪʨʘʪʷʪ ʥʘ ʚʠʜʝʦʠʛʨʳ. (ʍʘʨʘʨʠ, 2015) ʊʘʢʦʚʦʡ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʘ ʠʟ ʤʝʪʘʤʦʨʬʦʟ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ - ʧʨʦʚʦʜʠʪʴ ʚʩʸ ʙʦʣʴʰʝ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ 

ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʠʛʨʘʶʱʠʭ ʦʚʦʱʝʡ, ʧʦʨʮʠʦʥʥʦ ʧʠʪʘʶʱʠʭʩʷ ʩʘ-

ʤʦʡ ʜʝʰʝʚʦʡ ʧʠʱʝʡ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ. 

ɸʚʪʦʨ ʢʥʠʛʠ çʄʦʨʘʣʴ XXI ʚʝʢʘè, ʧʠʩʘʪʝʣʴ-ʬʠʣʦʩʦʬ ɼʘʨʠʦ ʉʘʣʘʩ ʉʦʤʤʵʨ, ʧʦʩʚʷʪʠʣ ʩʚʦʶ 

ʞʠʟʥʴ ʠʟʫʯʝʥʠʶ ʚʦʧʨʦʩʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʦʟʥʘʥʠʷ ʩʤʳʩʣʘ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ 

ɿʝʤʣʝ (2014). ʋʚʝʨʝʥ, ʯʪʦ ʤʥʦʛʠʝ ʩʦʛʣʘʩʥʳ ʩ ʝʛʦ ʩʫʞʜʝʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʞʠʚʝʪ 
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ʧʦ ʥʝʧʨʘʚʠʣʴʥʳʤ ʟʘʢʦʥʘʤ, ʠ ʝʩʣʠ ʥʝ ʥʘʯʘʪʴ ʩʝʡʯʘʩ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʪʦ ʦʥʦ ʥʝʧʨʝ-

ʤʝʥʥʦ ʧʨʠʜʝʪ ʢ ʩʚʦʝʡ ʛʠʙʝʣʠ, ʜʚʠʛʘʷʩʴ ʧʨʝʞʥʠʤ ʢʫʨʩʦʤ ʪʝʭʥʦʢʨʘʪʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʣʘ-

ʥʝʪʳ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʣʶʜʝʡ ʚ ʙʝʟʜʫʰʥʳʭ ʙʠʦʨʦʙʦʪʦʚ. 

"ʅʘʰ ʚʟʛʣʷʜ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʨʝʘʣʴʥʦʩʪʴ ʦʢʘʟʘʣʩʷ ʪʘʢʠʤ ʞʝ "ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʤ" ʠ ʥʝ-

ʧʦʣʥʳʤ, ʢʘʢ ʠ ʚʩʷ ʥʘʰʘ ʥʘʫʢʘ. ʄʳ ʫʪʨʘʪʠʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʤʠ ʠ ʦʢʨʫʞʘʶʱʠʤ ʥʘʩ ʤʠʨʦʤ, 

ʫʪʨʘʪʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʦʟʥʘʚʘʪʴ ʝʜʠʥʳʝ ʟʘʢʦʥʳ, ʫʧʨʘʚʣʷʶʱʠʝ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʥʘʩ ʩʪʘʨʘʪʝʣʴʥʦ ʦʙʨʫʰʠʚʘʶʪ ʮʝʣʳʡ ʧʦʪʦʢ ʩʦʚʝʨʰʝʥʥʦ ʥʝʥʫʞʥʦʡ ʥʘʤ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʨʦʜʦʣʞʘʶʱʝʡ ʠʩʢʘʞʘʪʴ ʥʘʰʝ ʚʦʩʧʨʠʷʪʠʝ." (ʉʦʤʤʵʨ, 2014) 

ɼʘʨʠʦ ʫʚʝʨʝʥ, ʯʪʦ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʠ ʥʘʫʢʫ, ʢʦʪʦʨʘʷ ʨʘʟʜʨʦʙʠʣʘ ʧʦʥʠʤʘʥʠʝ ʠ ʦʩʦʟʥʘʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʯʝʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʠʩʢʘʞʝʥʠʶ 

ʚʦʩʧʨʠʷʪʠʷ ʦʢʨʫʞʘʶʱʝʡ ʨʝʘʣʴʥʦʩʪʠ. 

"ʄʳ ʥʝ ʫʯʠʤ ʯʝʣʦʚʝʢʘ ʙʳʪʴ ʯʝʣʦʚʝʢʦʤ. ʄʳ ʫʯʠʤ ʜʦʙʠʚʘʪʴʩʷ ʫʩʧʝʭʘ ʚ ʤʠʨʝ ʤʘʪʝʨʠʘʣʴʥʦ-

ʛʦ. ʋʯʠʤ ʟʘʨʘʙʘʪʳʚʘʪʴ ʜʝʥʴʛʠ, ʩʣʘʚʫ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʝʙʷ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʙʣʘʛʘʤʠ. ʆʙʨʘʟʦʚʘ-

ʥʠʝ ʥʝ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ʚʳʚʝʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʟʥʘʥʠʷ. 

ʇʦʢʘ ʞʝ ʣʶʜʠ ʞʠʚʫʪ "ʠʛʨʘʷ", ʪʨʘʪʷʪ ʤʥʦʛʦ ʩʠʣ ʚ ʧʦʛʦʥʝ ʟʘ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʙʣʘʛʘʤʠ, ʩʪʨʝ-

ʤʷʩʴ ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʦʥʠ ʚʠʜʷʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʤʘʪʝʨʠʘʣʴʥʦʤ ʠ ʥʝ ʠʱʫʪ ʝʛʦ ʚʥʫʪʨʠ ʩʝʙʷ.... 

... ʉʝʛʦʜʥʷ ʚ ʥʘʰʝʤ ʤʠʨʝ ʤʘʩʩʘ ʣʶʜʝʡ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʩ ʧʝʨʚʦʢʣʘʩʩʥʳʤʠ ʜʠʧʣʦ-

ʤʘʤʠ, ʥʦ ʤʠʨ ʥʠʢʦʛʜʘ ʝʱʸ ʥʝ ʙʳʣ ʪʘʢ ʧʣʦʭ ʚ ʪʦʤ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʙʨʘʪʩʪʚʘ, ʫʤʝʥʠʷ ʞʠʪʴ ʨʷʜʦʤ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʳʩʰʠʭ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ. 

ʊʘʢ ʯʪʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ? ɺʩʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʤʠʨʘ ʩ ʠʭ ʤʠʥʠʩʪʨʘʤʠ ʠ ʩʦʚʝʪʥʠʢʘʤʠ ʩʦʩʪʦʷʪ 

ʠʟ ʦʪʣʠʯʥʠʢʦʚ ʣʫʯʰʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʥʦ ʦʥʠ ʥʝ ʤʦʛʫʪ ʟʘʩʪʘʚʠʪʴ ʤʠʨ ʠʜʪʠ ʚ ʧʨʘʚʠʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʥʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʣʶʜʷʤ ʧʦʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʥʝ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʤʠʨ ʛʘʨʤʦʥʠʯʥʝʝ." 

(ʉʦʤʤʵʨ, 2014) 

 

ʀʩʭʦʜ 

 

 
 

ʌʦʪʦ 1. ɸʚʪʦʨ: ɸʟʘʪ ʍʘʬʠʟʦʚ, 2019 

ʊʦʣʴʢʦ ʧʨʝʫʤʥʦʞʝʥʠʝʤ ʚʳʩʰʝʡ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʚʦʩʧʠʪʘʥʠʝʤ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʥʦʰʝ-

ʥʠʷ ʢ ʤʠʨʫ ʧʨʠʨʦʜʳ ʚʦʟʤʦʞʥʦ ʩʧʘʩʪʠ ʏʝʣʦʚʝʯʝʩʪʚʦ ʚ ʵʪʫ ʵʧʦʭʫ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ɺ ʛʘʨʤʦʥʠʯʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʜʚʫʭ ʤʠʨʦʚ ï ʚʠʜʠʪʩʷ ʧʝʨʩʧʝʢʪʠʚʘ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯ-

ʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʢʘʢ ʩʫʱʝʩʪʚʘ ʜʫʭʦʚʥʦʛʦ ʠ ʨʘ-
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ʟʫʤʥʦʛʦ. ʏʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʨʘʙʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʄʠʨʘ, ʩʦʟʜʘʥʥʦʛʦ ʠʤ ʞʝ, ʩ ʩʠʩʪʝʤʦʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʏʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʛʥʘʥʥʳʤ 

ʚ ʪʫʧʠʢ ʙʝʩʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʤʠʨʝ ʫʜʦʙʩʪʚ ʠ ʧʦʩʪʦʷʥʥʦʡ ʛʦʥʢʠ ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ, ʟʘ-

ʙʳʚʘʷ ʧʦʟʥʘʪʴ ʥʘʩʪʦʷʱʠʝ ʠʩʪʠʥʳ ʠ ʮʝʥʥʦʩʪʠ ʥʝʜʦʣʛʦʚʝʯʥʦʡ ʞʠʟʥʠ. ɺ ʤʠʨʝ, ʢʦʛʜʘ ʟʜʦʨʦʚʳʡ 

ʞʠʟʥʝʥʥʳʡ ʵʥʪʫʟʠʘʟʤ ʠ ʷʩʥʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʙʣʦʢʠʨʫʶʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʦʛʨʦʤʥʦʛʦ ʤʘʩʩʠʚʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʝʤʦʛʦ ʠʟ ʉʄʀ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

ɺʩʣʝʜ ʟʘ ʦʯʝʨʝʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʝʡ ʥʘʤ ʥʫʞʥʦ ʩʦʚʝʨʰʠʪʴ ʨʝʚʦʣʶʮʠʶ 

ʜʫʭʦʚʥʫʶ. ɺʝʜʴ ʣʶʙʘʷ, ʩʘʤʘʷ ʩʦʚʝʨʰʝʥʥʘʷ ʪʝʭʥʠʢʘ ʥʝ ʩʦʪʚʦʨʠʪ ʏʫʜʘ - ʚ ʥʝʡ ʥʝʪ ʩʧʦʩʦʙʥʦʩʪʠ 

ʯʝʨʧʘʪʴ ʜʫʭʦʚʥʫʶ ʩʠʣʫ ʠʟ ʙʝʟʛʨʘʥʠʯʥʦʛʦ ʧʦʣʷ ɺʩʝʣʝʥʥʦʡ. ʀʩʪʠʥʥʳʝ ʯʫʜʝʩʘ ʩʦʚʝʨʰʘʶʪʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʦʩʦʙʝʥʥʦʛʦ, ʜʫʭʦʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʈʘʟʫʤʘ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʠ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ 

ʏʝʣʦʚʝʢʘ ʥʘ ʜʘʥʥʦʡ ʥʘʤ ʧʣʘʥʝʪʝ. ʀ ʥʘʰʘ ʠʩʪʠʥʥʘʷ ʤʠʩʩʠʷ ʚ ʪʦʤ, ʯʪʦʙʳ, ʚʳʡʜʷ ʟʘ ʨʘʤʢʠ ʧʝʨ-

ʚʦʛʦ ʄʠʨʘ, ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʝʛʦ ʧʨʠʨʦʜʥʦʡ ʤʦʱʠ ʥʘ ʜʨʫʛʠʭ, ʝʱʸ ʥʝ ʦʙʠʪʘʝʤʳʭ 

ʧʣʘʥʝʪʘʭ, ʧʫʩʪʴ ʜʘʞʝ ʠ ʩ ʧʦʤʦʱʴʶ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʰʝʛʦ ʚʪʦʨʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʄʠʨʘ. 
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Homo Futuristic formed by Nature, framed by System. 
 

Kayros O'hara & Taliya Khafizova 

 

Interest in life, curiosity and inventiveness - this is a practical triad of personal development. 

From the need for survival, human consciousness clearly revealed these three components, which, 

in addition to ensuring the survival itself, also gave powerful impulses to the development of intel-

lect. 

It is worth acknowledging that at the very base, and in the matter of the force that propels person, 

in his deepest instincts, there is fear and a person spends his energy and vitality to overcome such. 

With this purpose do people form and join coalitions and alliances, strive to develop their essential 

roles in society to ensure they exist in stability and peace. Human beings exert a lot of efforts to se-

cure themselves, to save oneôs family, one's nation, oneôs tribe, up to a country, a state, a planet. 

With the attainment of deeper self-awareness by individual, the understanding of their responsi-

bility for the fate and development of the surrounding world changes, so does the scale of human 

activity: it expands, acquiring the character of a global, transpersonal one. Being realized for the 

benefit of the entire spiritual community of the Mankind, this activity surpasses interethnic bounda-

ries and contradictions. 

 

Homo Futuristic formed by Nature, framed by System. Consequences of scientific 

and technological progress 
 

The strive for a safe existence forced human being to evolve constantly. The natural world al-

ways seemed to him full of surprises, dangers, and he built his artificial world, more or less com-

fortable, safe, predictable and protected. Thus, we are now seeing the coexistence of two Worlds: 

the natural and the artificial. 

The First World was created by the Universe without human participation, and therefore it is 

self-sufficient and independent. The Second World originated as a sphere of human invasion and 

adaptation in the First World. Using the natural resources, Mankind has created fluctuations of arti-

ficial origin and of a symbiotic nature. 

Nowadays, Humanity is surviving and developing in the depths of the first World, intensively 

increasing its presence and the power of the second World, trying to find ways to manage both 

Worlds and hoping to find harmony in this management. 

To date, the success of Mankind in the sphere of harmonious coexistence of two Worlds is insig-

nificant, but there is a desire for the better, although this ambition is muffled by the unrestrained 

consumer attitude to the resources of the first World. The passion for the consumption in "ad infini-

tum" manner reigns and governs the second World, it is the idol of Humanity. There is no doubt 

that such a path of "development" leads the world community to spiritual devastation and self-

destruction. 

The First World was created by the Universe without human participation, and therefore  

we have come to such a stage of development that human beings ourselves form the reality sur-

rounding us. If earlier the Mankind gradually adapted to the first World, now it actively uses its re-

sources for growth and augmentation of the World that is artificial. But the more venality, greed and 

competitiveness increase in the second World - the more aggressive and vicious humanôs own habi-

tat becomes. Even if it looks like a quite comfortable and manageable System of human relation-

ships outwardly.  

Undoubtedly, the human system has succeeded in creating a culture of civic engagement and so-

cial relationships, in complying with norms, in ensuring the rule of law, in scientific and technolog-

ical progress, and in other aspects of activity. But this path is likely to lead us towards even more 

mechanical and artificial age, in all spheres of its existence, which will deny the Natural World, in-
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cluding man in its current form. Then we may envisage such potential prospect of its development: 

At first, people will be replaced by android-like creatures, then by machinery and robotics, which 

will succeed in the art of survival to such an extent that will completely lose their natural and spir-

itual vitality. Undoubtedly, it is hard to create and realize an existence that is more hopeless and 

miserable for a person than an immoral one, without any spiritual values. 

Nature and System are antipodes by their essence, modes of activity, and aspirations. Nature is 

immensely generous, allowing to embody everything that can manifest itself in this World. Nature 

imbues the whole world and every creature with energy and time of existence, including man. Na-

ture is the chaos, self-organizing into the cosmos of the highest level in the most perfect and harmo-

nious way. 

System is an artificially created egregore, like a self-sufficient program consisting of delusions 

and ideas, inertia and discoveries, ideas and fantasies, and of all other manifestations of the exist-

ence of communities and people in society, covering the planet as if thinking mold. Gradually, this 

System becomes all-encompassing, penetrating into all folds of Nature, bringing with it all the bad 

and good, which has been created by people for a certain number of millennia.  

 

Prospects of development in the symbiosis of two Worlds 
 

People are created in such a way that they perfectly feel their needs, security, and limits of their 

freedom. In the process of scientific and technical transformations of the last centuries, they begin 

to realize that the artificial intelligence created by people will become superior to them in its power, 

and human being will become unnecessary. 

Being devoid of uselessness and work is what millions of people will have to face in the coming 

century of machinery, robots and other technologies. The massive loss of jobs will lead to the fact 

that by the middle of the century a useless class will form in society. At the same time, a certain 

group of people (perhaps already androids by this time) will get access to technologies, to the man-

agement of artificial intelligence programs and will determine the future of the second World on 

Earth. 

Throughout ages we find statements on historyôs cyclical nature in the works of many thinkers. 

These views are characteristic to the philosophy of Heraclitus, Plato, Aristotle. Beyond them, O. 

Spengler, A. Toynbee, L.N. Gumilev mentioned about the patterns of changes in society in their 

works as well as many other distinguished writers, philosophers, scientists.  

Occurrences and prognosis of today resemble the industrial revolution that accomplished a co-

lossal change in the European society of the18th century. Viewing the aforementioned issue through 

the prism of historyôs cyclical nature, one may state that we, in the 21st century, are again on the 

verge of change, witnessing the super-industrial revolution: advancement of new technologies and 

of therefore fundamentally new thinking. Just as the industrial revolution led to capitalism and im-

perialism (Nehru, 1989), by changing the outlook of people and the system of their interrelations, 

Humanity is to witness the era of change caused by the symbiosis of two Worlds. 

It is possible that some countries will choose the socialist and anti-machine development path in 

order to occupy people with work and meet their needs, based on the humanistic ideals of equality. 

Or, they will give each individual a certain amount of resources for survival and satisfaction of im-

mediate needs. 

 

On the other side, many people may prefer to live in virtual reality in future, and then the most 

sought-after specialty will be designers and creators of virtual worlds. Indeed, already now, accord-

ing to sociologists, the amount of free time over the past 15 years has increased by 4 hours a week, 

but 3 hours from these four, many representatives of the younger generation are wasting on video 

games. (Harari, 2015) Such is one of the metamorphoses of human existence: to spend more and 

more of free time in the virtual space, turning into amorphous creatures, passive ñvegetablesò in a 

constant game, who grow from consuming the cheapest, mostly artificial food.  
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The author of the book ñMorals for 21
st
 Centuryò, the writer-philosopher Dario Salas Sommer, 

devoted his life to studying humanitarian problems, values of civilization, meaning of human exist-

ence on the Earth and issues of Mankindôs destiny (2014). I am sure that many agree with his 

statement that Humanity lives according to the wrong laws, and if cardinal changes are not started 

now, then it will certainly come to its own demise, moving with the same course of technocratic 

destruction of the planet and turning people into soulless bio-robots. 

"Our view of the surrounding reality turned out to be as ñfragmentedò and incomplete as our en-

tire science. We have lost the connection between us and the world around us, lost the ability to re-

alize the uniform laws that govern the entire Universe. At the same time, we are diligently brought 

down by a whole stream of completely unnecessary information, which continues to distort our per-

ception." (Somer, 2014) 

Somer (2014) is sure that it is necessary to make changes to the existing education system and 

science, which has fragmented the understanding and awareness of the surrounding reality into 

many unrelated scientific disciplines, thereby contributing to the distortion of the perception of the 

surrounding reality: 

"We do not teach a person to be human. We teach him to achieve success in the material world. 

We learn to earn money, fame, to provide ourselves with material benefits. Education does not set a 

goal to lead a person to a higher level of consciousness. In the meantime, people live "playing", 

spend a lot of energy in pursuit of material goods, trying to achieve the highest possible quality of 

life. At the same time, they see the quality of life exclusively in the material and do not seek it with-

in themselves. (...) Today there are a lot of people with higher education, with first-class diplomas, 

but the world has never been so bad in terms of fraternity, the ability to live side by side, and higher 

spiritual values. So what happens? All the governments of the world with their ministers and advis-

ers consist of excellent students from the best universities, but they cannot make the world go in the 

right direction, cannot help people understand each other, cannot make the world more harmoni-

ous." (Somer, 2014) 

 

Conclusion 

 

 
Photo 1. Author: Azat Khafizov, 2019 

 

Only by deepening and widening the highest spiritual culture and educating the right attitude to 

the world of nature, is it possible to save Humanity in this era of revolutionary changes. In the har-

monious interconnection of two worlds, there is the prospect of further development of the person-
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ality and the possibility of the further existence of man as a spiritual and rational being. A man who 

became enslaved by the Second World created by him, with a system of artificial relationships and 

needs. A man who is often driven to a standstill by endless consumption, lack of understanding of 

lifeôs real values , losing the "triad of personality development" in the world of convenience, pre-

dictability and perpetual race. In a world where healthy life enthusiasm and clarity of thinking nec-

essary for a critical and creative perception of reality, are destroyed, not without the pressure of a 

vast array of information streaming  from the media and social networks. 

Following the next scientific and technological revolution, we need to undertake the revolution 

of spiritual meaning. Indeed, none of the most advanced techniques will be able to create a Miracle 

ï since such do not have the ability to draw spiritual strength from the infinite field of the Universe. 

True miracles are performed as a result of a special, spiritual state of Reason. Perhaps this led to the 

emergence of man on this planet. And our true mission is to go beyond the framework of the first 

World, to spread its natural power on other, not yet inhabited planets, even with the help of all the 

technologies of our second artificial World. 
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ɸʥʥʦʪʘʮʠʷ. ʕʪʘ ʪʝʤʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʦʙʩʫʞʜʝʥʠʷʭ ʧʨʦʙʣʝʤ ʥʘʥʦ-

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʃʶʙʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ ʧʦ ʟʘʢʦʥʫ ʬʠʣʦʩʦʬʠʠ ʠʤʝʝʪ ʜʚʝ ʩʪʦʨʦʥʳ ʤʝʜʘʣʠ ʠ ʢʘʢ ʧʨʝʜʫʧʨʝʞʜʘʣ ʤʫʜʨʦ ʌ. ʕʥʛʝʣʴʩ 

ʣʶʙʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʷʚʣʷʶʪ ʪʦʣʴʢʦ ʦʜʥʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʙʣʝʩʪʷʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢʠʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʝʜʲʷʚʠʪʴ, ʥʦ ʚʪʦʨʳʝ ʠ ʪʨʝʪʴʠ 

ʧʨʦʠʟʚʦʜʥʳʝ (ʦʪʜʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ) ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʛʘʪʠʚʥʳʤʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʩʧʦ-

ʩʦʙʥʳ ʧʝʨʝʯʝʨʢʥʫʪʴ ʧʝʨʚʠʯʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʊʘʢ ʚ ʧʨʝʜʳʜʫʱʝʤ ʠ ʥʘʩʪʫʧʠʚʰʝʤ 

ʚʝʢʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʦʩʚʦʝʥʠʝʤ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʛʝʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʧʠʪʘʥʠʷ, ʚʩʝʦʙʱʝʡ ʢʦʤʧʴʶʪʘʨʠʟʘʮʠʝʡ ʠ ʠʥʪʝʨʥʝʪʠʟʘʮʠʝʡ. ʅʝʛʘʪʠʚ (ʧʨʝʦʜʦʣʝʚʘʣʩʷ ʠ ʧʨʝʦʜʦ-

ʣʝʚʘʝʪʩʷ) ʧʨʠ ʫʯʘʩʪʠʠ ʫʯʝʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷ, ʧʨʘʚʠʪʝʣʴʩʪʚ, ʘ ʧʦʟʠʪʠʚ ʚʭʦʜʠʪ ʚ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. ʉ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ ʚʩʝ ʪʘʢ, ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʪʘʢ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ 

ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ, ʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʘʞʥʝʝ ï ʤʝʞ-

ʦʪʨʘʩʣʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʨʦʜʫʢʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʥʠʢʘʝʪ ʚʦ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, 

ʦʢʘʟʳʚʘʷ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʤʘʪʝʨʠʘʣʳ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʥ-

ʪʨʦʣʴ.   
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Annotation. This topic must be present in the discussion of the problems of nano-technologies, 

which are a new direction of human development. Any technolo-Gy according to the law of philos-

ophy has two sides of the coin and as warned wisely F. Engels any direction of scientific and tech-

nological progress initially declare only one advantage and brilliant results, which can always be 

presented, but the second and third derivatives (individual consequences) may be negative, and in 

some cases, and are able to cross out the primary positive effect. So in the previous and the coming 

century occurred with the development of nuclear power, genetically modified food, General com-

puterization and internetization. Negative (overcome and overcome) with the participation of scien-

tists, public organizations, governments, and the positive part of everyday life. With nanotechnolo-

gy everything is so, and essentially not so. Nanotechnology is not only interdisciplinary, but from 

the point of view of safety problems, more important ï intersectoral technology, products that pene-

trate into all spheres of human activity, affecting humans and the environment. 

Keywords: nanotechnology, nanomaterials, production, safety, control. 
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ɺʳʩʢʘʟʳʚʘʥʠʝ ʰʦʫʤʝʥʘ ʅʠʢʦʣʘʷ ʌʦʤʝʥʢʦ 

 

ɺʚʝʜʝʥʠʝ 

 
ʕʪʘ ʪʝʤʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʦʙʩʫʞʜʝʥʠʷʭ ʧʨʦʙʣʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʃʶʙʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦ ʟʘʢʦʥʫ ʬʠʣʦʩʦʬʠʠ ʠʤʝʝʪ ʜʚʝ ʩʪʦʨʦʥʳ ʤʝʜʘʣʠ ʠ ʢʘʢ ʧʨʝʜʫʧʨʝʞʜʘʣ 

ʤʫʜʨʦ ʌ. ʕʥʛʝʣʴʩ ʣʶʙʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʷʚ-

ʣʷʶʪ ʪʦʣʴʢʦ ʦʜʥʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʙʣʝʩʪʷʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢʠʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʝʜʲʷʚʠʪʴ, 

ʥʦ ʚʪʦʨʳʝ ʠ ʪʨʝʪʴʠ ʧʨʦʠʟʚʦʜʥʳʝ (ʦʪʜʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ) ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʛʘʪʠʚʥʳʤʠ, ʘ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʩʧʦʩʦʙʥʳ ʧʝʨʝʯʝʨʢʥʫʪʴ ʧʝʨʚʠʯʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʊʘʢ ʚ ʧʨʝʜʳʜʫ-

ʱʝʤ ʠ ʥʘʩʪʫʧʠʚʰʝʤ ʚʝʢʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʦʩʚʦʝʥʠʝʤ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʛʝʥʦʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʚʩʝʦʙʱʝʡ ʢʦʤʧʴʶʪʘʨʠʟʘʮʠʝʡ ʠ ʠʥʪʝʨʥʝʪʠʟʘʮʠʝʡ. ʅʝʛʘʪʠʚ 

(ʧʨʝʦʜʦʣʝʚʘʣʩʷ ʠ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ) ʧʨʠ ʫʯʘʩʪʠʠ ʫʯʝʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷ, ʧʨʘʚʠ-

ʪʝʣʴʩʪʚ, ʘ ʧʦʟʠʪʠʚ ʚʭʦʜʠʪ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ.  

ʉ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ ʚʩʝ ʪʘʢ, ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʪʘʢ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʤʝʞ-

ʜʠʩʮʠʧʣʠʥʘʨʥʘʷ, ʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʘʞʥʝʝ ï ʤʝʞʦʪʨʘʩʣʝʚʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ, ʧʨʦʜʫʢʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʦʥʠʢʘʝʪ ʚʦ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʢʘʟʳʚʘʷ ʚʣʠʷʥʠʝ ʥʘ 

ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɹʫʜʫʯʠ ʙʦʣʴʰʠʤ ʩʪʦʨʦʥʥʠʢʦʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (ʤʥʦʛʠʝ ʛʦʜʳ ʧʨʦʩʚʝʱʘʶ ʩʪʫʜʝʥʪʦʚ, ʚʝʜʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʣʝʥ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʘʚʣʝʥʠʷ ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʈʦʩʩʠʠ), ʧʦ-

ʩʪʘʨʘʶʩʴ ʠʟʣʦʞʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʦʙʲʝʢʪʠʚʥʦ, ʥʘʭʦʜʷʩʴ ʚʥʫʪʨʠ ʥʝʝ ʠ ʧʦʥʠʤʘʷ, ʯʪʦ ʥʝʨʫʢʦ-

ʪʚʦʨʥʳʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚʩʝʛʜʘ ʙʳʣʠ ʚʦʢʨʫʛ ʠ ʚʥʫʪʨʠ ʥʘʩ ʠ ʯʪʦ ʨʫʢʦʪʚʦʨʥʳʝ ʥʘʥʦʪʝʭʥʦʣʦ-

ʛʠʠ ʩʬʦʨʤʠʨʫʶʪ ʚ 21-ʦʤ ʚʝʢʝ ʥʦʚʫʶ ʙʳʪʦʚʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʯʘʩʪʠʯʥʦ ʧʦʤʝʥʷ-

ʶʪ ʝʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ʇʦʩʪʘʨʘʶʩʴ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʘʟʫʤʥʳʝ ʧʨʝʜʦʩʪʝʨʝ-

ʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʦ ʨʝʘʣʴʥʳʭ ʦʧʘʩʥʦʩʪʷʭ ʠ ʨʠʩʢʘʭ ʚ 

ʵʪʦʤ ʜʝʣʝ. ɹʫʜʫʪ ʚʳʩʢʘʟʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʢʘʢ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʵʪʠ ʨʠʩ-

ʢʠ. ʇʦʩʢʦʣʴʢʫ ʵʪʘ ʛʣʘʚʘ ʢʥʠʛʠ ʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʣʦʢʦʥ, ʪʝʢʩʪʠʣʷ, ʦʜʝʞʜʳ 

ʠ ʦʙʫʚʠ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘʥʦʪʝʢʩʪʠʣʴ, ʥʘʥʦʦʜʝʞʜʘ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʯʝʣʦʚʝʢʦʤ, ʩ ʝʛʦ ʢʦʞʝʡ, ʬʦʨʤʠʨʫʶʪ ʩʨʝʜʫ 

ʦʙʠʪʘʥʠʷ ʜʦʤʘ (ʜʦʤʘʰʥʠʡ ʪʝʢʩʪʠʣʴ) ʠ ʥʘ ʨʘʙʦʪʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʢʦʩʤʝʪʠʢʝ, ʚ ʘʨ-

ʭʠʪʝʢʪʫʨʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ, ʪʨʘʥʩʧʦʨʪʝ; ʪʝʭʥʠʯʝʩʢʠʡ ʥʘʥʦʪʝʢʩʪʠʣʴ, 

ʢʘʢ ʠ ʦʙʳʯʥʳʡ, ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʠ ʧʨʠ ʵʪʦʤ ʪʦʞʝ ʚʦʟʥʠʢʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʕʪʠ 

ʚʦʧʨʦʩʳ ʙʫʜʫʪ ʟʘʪʨʦʥʫʪʳ ʚ ʵʪʦʡ ʛʣʘʚʝ. 

ʇʨʠ ʵʪʦʤ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʠʢʘʢʦʡ ʧʨʦʜʫʢʪ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳʤ. 

ɾʠʟʥʴ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʨʝʜʥʘ ʠ ʦʪ ʥʝʝ ʠʣʠ ʚ ʥʝʡ  ʫʤʠʨʘʶʪ. ʉʫʱʝʩʪʚʫʝʪ ʧʦʥʷʪʠʝ ʥʫʣʝʚʦʛʦ 

ʨʠʩʢʘ, ʢ ʢʦʪʦʨʦʤʫ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ. ʅʦ ʦʥ ʥʝ ʜʦʩʪʠʞʠʤ. 

 

I. ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʢʦʥʪʨʦʣʷ ʟʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ 
 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʦʩʪʘʨʘʝʤʩʷ ʠʟʣʦʞʠʪʴ ʪʦʯʢʫ ʟʨʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʝʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʦʙʝʩʧʦʢʦʝʥ-

ʥʳʭ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ. ɺ ʩʧʠʩʢʝ ʵʪʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʚʝʜʫʱʠʝ ʠ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʌ. 

ʆʥʠ ʥʝ ʦʪʚʝʨʛʘʶʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʥʠʤʘʶʪ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʠ ʥʝʦʙʨʘʪʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʧʨʦʛʨʝʩʩ ʥʝ ʦʩʪʘʥʦʚʠʪʴ), ʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʩʪʨʘ-

ʩʪʠʷ (ʩʚʦʡʩʪʚʝʥʥʦ ʙʦʣʴʰʠʥʩʪʚʫ ʵʢʦʣʦʛʦʚ) ʬʦʢʫʩʠʨʫʶʪ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʛʘʪʠʚʥʳʭ ʩʪʦʨʦ-

ʥʘʭ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʝʜʣʘʛʘʶʪ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʷ ʨʠʩʢʦʚ ʥʘ ʩʦʮʠʘʣʴʥʦʤ ʠ ʤʝʞʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ.  
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ʕʪʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʬʩʦʶʟʥʳʝ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʚ 2007 ʛʦʜʫ ʚʳʨʘʙʦʪʘʣʠ ʠ ʧʨʝʜʩʪʘʚʠʣʠ çɼʝʢʣʘʨʘʮʠʶ ï ʧʨʠʥʮʠʧʳ ʢʦʥʪʨʦʣʷ ʟʘ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠè, ʩʫʪʴ ʢʦʪʦʨʦʡ ʠʟʣʘʛʘʝʪʩʷ ʥʠʞʝ ʩ ʢʨʘʪʢʠʤʠ ʢʦʤʤʝʥ-

ʪʘʨʠʷʤʠ ʘʚʪʦʨʘ.  

ɹʠʟʥʝʩ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʫʯʝʥʳʝ (ʫʥʠʚʝʨʩʠʪʝʪʳ, ʅʀʀ) ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ 

ʚʢʣʶʯʠʣʠʩʴ ʚ ʛʦʥʢʫ ʧʦ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ, ʧʨʦʜʚʠʞʝʥʠʶ ʥʘ ʨʳʥʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦ-

ʤʘʪʝʨʠʘʣʦʚ (ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ). ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʢʦʛʜʘ ʵʪʦ ʦʛʨʘʥʠʯʠʚʘ-

ʣʦʩʴ ʧʝʨʝʭʦʜʦʤ ʦʪ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʢ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʝ, ʪʦ ʵʪʦ ʥʝ ʩʦʜʝʨʞʘʣʦ ʚ ʩʝʙʝ ʪʘʢʠʝ 

ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʠ, ʢʘʢ ʵʪʦ ʩʪʘʣʦ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʥʘʥʦ- ʚ ʬʘʨʤʘʮʝʚʪʠʢʫ, ʤʝʜʠʮʠʥʫ, ʧʠʪʘ-

ʥʠʝ, ʪʝʢʩʪʠʣʴ, ʢʦʩʤʝʪʠʢʫ, ʪ.ʝ. ʩ ʪʝʤ, ʩ ʯʝʤ ʩʪʘʣʢʠʚʘʝʪʩʷ ʯʝʣʦʚʝʢ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ɿʜʝʩʴ 

ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʚʳʠʛʨʳʰ, ʥʦ ʠ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ.  

ʇʦʷʚʣʷʶʪʩʷ ʚʩʝ ʙʦʣʴʰʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ (ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʟʚʘʠʩʠʤʳʭ ʫʯʝʥʳʭ), ʯʪʦ ʵʪʘ ʙʝʟ-

ʫʩʣʦʚʥʦ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥ-

ʥʫʶ (ʧʦʢʘ ʜʦ ʢʦʥʮʘ ʥʝ ʚʳʷʩʥʝʥʥʫʶ) ʫʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ ʠ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʚ ʙʫʜʫʱʝʤ ʩʝʨʴʝʟʥʳʝ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʪʠʯʝ-

ʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʊʝ ʢʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʩʪʘʚʠʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʦʠʟʚʦʜʠʪ 

ʧʨʦʜʫʢʮʠʶ ʠ ʧʨʦʜʚʠʛʘʝʪ ʝʝ ʥʘ ʨʳʥʦʢ, ʩ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʠʟʫʯʘʶʪ ʚʦʟʤʦʞʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ɺʠʜʠʤʦ, 

ʵʪʦ ʥʝ ʩʪʦʣʴʢʦ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʘ ʟʘʜʘʯʘ ʦʙʱʘʷ 

(ʫʯʝʥʳʝ, ʧʦʪʨʝʙʠʪʝʣʠ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ, ʥʘʢʦʥʝʮ, ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʠ), ʟʘʜʘʯʘ ʚʳʷʚʠʪʴ ʠ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢʠ ʠ ʩʨʦʯʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ, ʦʙʲʝʢ-

ʪʠʚʥʳʝ, ʵʪʠʯʝʩʢʠʝ, ʶʨʠʜʠʯʝʩʢʠʝ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʥʘʥʦʪʝʭʥʦʣʦ-

ʛʠʷʤʠ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʉʐɸ, ɽʚʨʦʧʝ ʠ 

ʗʧʦʥʠʠ ʫʞʝ ʧʨʝʚʳʰʘʝʪ ʪʨʠʣʣʠʦʥʳ DS. 

ɺ 2006 ʛʦʜʫ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʉʐɸ (ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʠʮʠʘʪʠʚʳ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭ-

ʥʦʣʦʛʠʡ (ʘʥʘʣʦʛ ʥʘʰʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ)) ʚʳʜʝʣʠʣʦ ʥʘ ʚʦʝʥʥʳʝ ʮʝʣʠ 33 % ʦʪ ʙʶʜ-

ʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ ʚ ʩʫʤʤʝ $1,3 ʤʣʨʜ. ʆʜʥʘʢʦ ʧʦ ʦʮʝʥʢʝ ʮʝʥʪʨʘ ʠʤ. ɺʫʜʨʦ ɺʠʣʴʩʝʥʘ 

ʪʦʣʴʢʦ $1,1 ʤʣʥ. (0,85 % ʙʶʜʞʝʪʘ 2006 ʛ.) ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʠʩʢʦʚ ʦʪ ʵʪʠʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

ʄʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʚʪʦʨʝʥʠʷ 

ʦʰʠʙʦʢ ʩ ʧʨʦʰʣʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʚʦʣʶʮʠʷʤʠ.  

ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʠʪʫʘʮʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʥʘ ʨʳʥʢʝ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠ-

ʟʥʘʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ: ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʨʘʙʦʪʘ ʚʝʜʝʪʩʷ ʙʝʟ ʥʘʜʣʝʞʘ-

ʱʠʭ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʪʨʝʙʠʪʝʣʠ ʥʘʥʦʧʨʦʜʫʢʮʠʠ ʥʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʠʥʬʦʨʤʠʨʦʚʘʥʳ (ʦʪʩʫʪʩʪʚʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʨʢʠʨʦʚʢʠ) ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʨʠʩʢʘʭ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʥʘʧʦʤʠʥʘʝʪ ʪʫ, ʯʪʦ ʩʦʧʫʪʩʪʚʦʚʘʣʘ ʚʥʝʜʨʝʥʠʶ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʠ 

ʙʠʦʠʥʞʝʥʝʨʠʠ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ. 

ʅʘʥʦʤʘʪʝʨʠʘʣʳ ʫʪʠʣʠʟʠʨʫʶʪʩʷ ʠ ʧʦʧʘʜʘʶʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʝʟ ʩʠʩʪʝʤʥʦʛʦ ʠʟʫʯʝ-

ʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʨʦʜʫ, ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ, ʧʨʠʙʦʨʦʚ ʩʣʝʞʝʥʠʷ ʠ ʦʙʥʘʨʫʞʝ-

ʥʠʷ ʠ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʠʭ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ (ʈʌ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʝʱʝ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ) ʠ ʨʘʟ-

ʨʘʙʦʪʯʠʢʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʨʝʜʢʦ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʠ ʥʝ ʧʨʠʚʣʝʢʘʶʪ ʦʙʱʝ-

ʩʪʚʝʥʥʦʩʪʴ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʵʢʩʧʝʨʪʦʚ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʜʠʩʢʫʩʩʠʠ ʠ ʚ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʡ ʦ ʪʦʤ, ʢʘʢ ʧʨʦʚʦʜʠʪʴ çʥʘʥʦʪʝʭʥʦʣʦʛʠʟʘʮʠʶè ʤʠʨʘ ʠ ʢʘʢʠʝ ʤʝʨʳ ʧʨʠʥʠʤʘʪʴ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʝʝ ʤʠʨʥʦʡ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ, ʤʠʥʠʤʘʣʴʥʦ ʙʝʟʦʧʘʩʥʦʡ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ.  

ɺ çɼʝʢʣʘʨʘʮʠʠè ʩʦʜʝʨʞʠʪʩʷ ʚʦʩʝʤʴ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 

ʬʫʥʜʘʤʝʥʪ ʨʘʟʫʤʥʦʛʦ ʠ ɻʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭ-

ʥʦʣʦʛʠʡ ʥʘʩʪʦʷʱʝʛʦ ʠ ʙʫʜʫʱʝʛʦ: 

- ʧʨʠʥʮʠʧ ʧʨʝʜʦʩʪʦʨʦʞʝʥʥʦʩʪʠ; 

- ʦʙʷʟʘʪʝʣʴʥʦʝ, ʩʧʝʮʠʘʣʴʥʦʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ; 
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- ʦʭʨʘʥʘ ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ (ʨʘʙʦ-

ʯʠʭ); 

- ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

- ʦʪʢʨʳʪʦʩʪʴ; 

- ʫʯʘʩʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ; 

- ʫʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʵʪʠʢʫ, ʵʢʦʥʦʤʠʢʫ, ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ; 

- ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

 

1. ʇʨʠʥʮʠʧʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ 

 
ɺ ʨʝʰʝʥʠʠ ʪʘʢʦʡ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʦʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝ-

ʨʠʘʣʦʚ, ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠʥʮʠʧ ʧʨʝʜʦʩʪʦʨʦʞʝʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩ 

ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ ʤʝʭʘʥʠʟʤʳ 

ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʨʠʩʢʦʚ ʠ ʥʝʤʝʜʣʝʥ-

ʥʦʛʦ ʧʨʠʥʷʪʠʷ ʤʝʨ, ʯʪʦʙʳ ʩʤʷʛʯʠʪʴ ʚʦʟʤʦʞʥʳʡ ʫʱʝʨʙ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʥʘʥʦ-

ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʢʘʟʘʥʘ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɸʥʘʣʦʛʠʯʥʳʝ ʤʝʨʳ 

ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ɺʩʝ ʧʨʦʮʝʜʫʨʳ ʢʦʥʪʨʦʣʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʟʨʘʯʥʳ, ʩ ʜʦʧʫʩʢʘʤʠ ʢ ʠʥʬʦʨʤʘʮʠʠ; ʦʙʷʟʘʪʝʣʴ-

ʥʦ ʫʯʘʩʪʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʙʷʟʘʥʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʜʫʢ-

ʪʦʚ ʠ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʣʶʙʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʠ 

ʚʩʝʤ ʜʨʫʛʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʠʚʝʩʪʠ ʚ ʨʝʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʘʢ-

ʪʠʢʝ ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʪʘʪʴ ʥʦʨʤʦʡ ʜʣʷ ʦʙʱʝʩʪʚʘ.  

ʇʨʠʥʮʠʧ ʧʨʝʜʦʩʪʦʨʦʞʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʢʣʘʨʘʮʠʝʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çɽʩʣʠ ʢʘ-

ʢʘʷ-ʣʠʙʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʛʨʦʟʫ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ ʠʣʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʝʥʥʦʩʪʠ, ʜʘʞʝ ʝʩʣʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʣʥʦʩʪʴʶ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ (çʥʝ ʥʘʚʨʝʜʠʪʴè). ɹʨʝʤʷ ʟʘʱʠʪʳ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʠʟʛʦʪʦʚʠʪʝʣʝʡ 

ʠ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʡ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ)è. çɹʝʟ ʜʘʥʥʳʭ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʥʝʪ ʧʨʦʧʫʩʢʘ ʥʘ 

ʨʳʥʦʢè. 

ɼʦ ʥʘʯʘʣʘ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʦʢ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʨʷʜʦʢ ʦʮʝʥʢʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ.  

ɼʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʘʤʦʝ ʙʝʟʦʧʘʩʥʦʝ ʩʳʨʴʝ, ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʧʨʠʙʦʨʳ. 

ʇʨʠʥʮʠʧ ʧʨʝʜʦʩʪʦʨʦʞʝʥʥʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ, ʪ.ʢ. 

ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʦʙʲʝʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝʢʦʪʦ-

ʨʳʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʝ. 

ʏʨʝʟʚʳʯʘʡʥʦ ʤʘʣʳʝ ʨʘʟʤʝʨʳ (10
-9 
ʤ) ʠʩʢʫʩʩʪʚʝʥʥʳʭ, ʨʫʢʦʪʚʦʨʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʤʦʛʫʪ 

ʠ ʧʨʠʜʘʶʪ ʠʤ ʥʦʚʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠ ʨʝʘʣʴʥʦ ʧʦʣʝʟʥʳʝ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʣʝʯʝʙʥʳʝ) ʩʚʦʡʩʪʚʘ; ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʚʳʩʦʢʘʷ ʨʝʘʢʮʠ-

ʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʦʜʚʠʞʥʦʩʪʴ, ʬʦʪʦʘʢʪʠʚʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʠʭ ʧʦʚʳʰʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ. ʇʦʪʝʥʮʠʘʣʴʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ-

ʩʷ ʚʦʟʤʦʞʥʳʤ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʢʘʟʘʪʴ ʠʩʭʦʜʷ ʠʟ ʪʦʢʩʠʯʥʦʩʪʠ ʦʙʲʝʤʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʦʡ ʞʝ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʋ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʦʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʚʳʰʝ. 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʧʨʦʷʚʣʷʶʪʩʷ ʟʘʢʦʥʳ ʜʠʘʣʝʢʪʠʢʠ çʙʦʨʴʙʘ ʠ ʝʜʠʥʩʪʚʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ-

ʩʪʝʡè ʠ çʦʪʨʠʮʘʥʠʝ ʦʪʨʠʮʘʥʠʷè. 

ʇʦʚʳʰʝʥʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚ ʤʝʜʠʮʠʥʝ ʚ ʘʜʨʝʩʥʦʡ (ʪʘʨʛʝʪʥʦʡ) ʜʦ-

ʩʪʘʚʢʝ ʢ ʦʯʘʛʘʤ ʧʦʨʘʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʢ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʦʧʫʭʦʣʷʤ, ʛʜʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʧʨʦ-

ʷʚʣʷʶʪ ʩʚʦʶ ʫʥʠʢʘʣʴʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʧʨʠʚʦʜʷʪ ʢ ʟʘʜʝʨʞʢʝ ʨʦʩʪʘ ʠʣʠ ʛʠʙʝʣʠ ʨʘʢʦʚʳʭ ʢʣʝ-

ʪʦʢ. 
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ʆ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʫʯʪʝʥʘ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʟʘʢʦʥʘʭ, ʧʨʘʚʠʣʘʭ ʠ ʥʦʨʤʘʪʠʚʘʭ ʨʝʯʴ ʧʦʡʜʝʪ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʵʪʦʡ ʛʣʘʚʳ. 

 

2. ʆʙʷʟʘʪʝʣʴʥʦʝ ʩʧʝʮʠʘʣʴʥʦʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

 
ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʥʠ ʚ ʦʜʥʦʡ ʩʪʨʘʥʝ ʥʝ ʧʦʟʚʦʣʷʶʪ  ʦʙʝʩ-

ʧʝʯʠʪʴ ʥʘʜʣʝʞʘʱʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ 

ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ, ʫʯʠʪʳʚʘʶʱʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʥʘʜʦ 

ʩʜʝʣʘʪʴ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʠ ʚ ʢʦʦʧʝʨʘʮʠʠ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘ-

ʥʠʟʘʮʠʷʤʠ.  

ɽʩʣʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʩʫʱʝʩʪʚʫʶʪ ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʪʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʚ 

ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʨʠʤʝʥʠʪʴ ʠʭ ʢ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ, ʢʘʢ 

ʚʨʝʤʝʥʥʫʶ ʤʝʨʫ, ʧʦʢʘ ʥʝ ʥʘʯʥʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦʩʪʦʷʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʛʣʘʤʝʥʪʳ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ ʠ ʥʘʥʦʧʨʦʜʫʢʪʘʤ.  

ʉ ʫʯʝʪʦʤ ʥʦʚʳʭ ʩʚʦʡʩʪʚ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʨʠʩʢʦʚ, ʦʥʠ ʜʦʣʞʥʳ ʢʣʘʩʩʠ-

ʬʠʮʠʨʦʚʘʪʴʩʷ ʢʘʢ ʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʮʝʣʝʡ ʦʮʝʥʢʠ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ. 

 

3. ʆʭʨʘʥʘ ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʙʦʯʠʭ, 

ʧʨʦʠʟʚʦʜʷʱʠʭ ʥʘʥʦʤʘʪʝʨʠʘʣʳ 
 

ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʦʯʝʥʴ ʤʘʣʳʤ ʨʘʟʤʝʨʘʤ, ʥʘʥʦʯʘʩʪʠʮʳ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʤʝʤʙʨʘʥʳ ʠ ʧʦʧʘʜʘʪʴ ʚ ʢʣʝʪʢʠ, ʪʢʘʥʠ, ʦʨʛʘʥʳ ʣʝʛʯʝ, ʯʝʤ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ. ʇʨʠ 

ʚʜʳʭʘʥʠʠ ʦʥʠ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʠʟ ʣʝʛʢʠʭ ʚ ʩʠʩʪʝʤʫ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʜʘʣʝʝ ʧʨʦʩʣʝʜʦʚʘʪʴ ʧʦ 

ʚʩʝʤʫ ʦʨʛʘʥʠʟʤʫ. ʊʦʞʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘʥʦʯʘʩʪʠʮ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ 

ʪʨʘʢʪ. ɺʦʟʤʦʞʥʦ  ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʥʘʥʦʯʘʩʪʠʮ ʥʝ ʪʦʣʴʢʦ ʯʝʨʝʟ ʧʦʚʨʝʞʜʝʥʥʫʶ ʢʦʞʫ, ʥʦ ʠ ʯʝ-

ʨʝʟ ʥʝʧʦʚʨʝʞʜʝʥʥʫʶ ʠ ʜʘʞʝ ʚ ʢʨʦʚʦʪʦʢ. ʇʦ ʢʨʦʚʦʪʦʢʫ ʥʘʥʦʯʘʩʪʠʮʳ ʤʦʛʫʪ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʧʦ 

ʚʩʝʤʫ ʦʨʛʘʥʠʟʤʫ ʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, ʚʢʣʶʯʘʷ ʤʦʟʛ, ʧʝʯʝʥʴ, ʩʝʨʜʮʝ, ʧʦʯʢʠ, 

ʩʝʣʝʟʝʥʢʫ, ʢʦʩʪʥʳʡ ʤʦʟʛ, ʥʝʨʚʥʫʶ ʠ ʣʠʤʬʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʳ. 

ʇʦʧʘʜʘʷ ʚʥʫʪʨʴ ʢʣʝʪʢʠ, ʥʘʥʦʯʘʩʪʠʮʳ ʤʦʛʫʪ ʥʘʨʫʰʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ, ʚʳʟʳ-

ʚʘʪʴ ʚʨʝʜʥʳʝ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ, ʧʨʠʚʦʜʷʱʠʝ ʜʘʞʝ ʢ ʩʤʝʨʪʠ ʢʣʝʪʦʢ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʜʠʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʥʘʥʦʯʘʩʪʠʮʳ, ʥʘʥʦʤʘʪʝʨʠʘʣʳ 

ʥʘ ʠʭ ʦʩʥʦʚʝ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʘʢ ʠ ʚʩʶ ʞʠʚʫʶ ʧʨʠʨʦʜʫ. ʊʝ, ʢʪʦ ʟʘ-

ʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʨʘʟʨʘʙʦʪʢʘʤʠ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʫʧʘʢʦʚʢʦʡ, ʧʦʛʨʫʟʢʦʡ, ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʦʡ, ʭʨʘʥʝʥʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʫʪʠʣʠʟʘʮʠʝʡ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʙʫʜʫʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʜ-

ʚʝʨʞʝʥʳ ʥʘʠʙʦʣʴʰʝʤʫ ʨʠʩʢʫ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

ɺʩʝ ʛʦʩʫʜʘʨʩʪʚʘ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʶʪ ʧʨʦʙʣʝʤʝ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʢʦʥʪʨʦʣʶ ʠ ʧʨʠʥʷʪʠʶ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. ɺʦ 

ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʘʩʩʠʛʥʦʚʘʥʠʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʥʘʥʦʪʝʭ-

ʥʦʣʦʛʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʟʘʪʨʘʪʳ ʥʘ ʢʦʥʪʨʦʣʴ ʟʘ ʨʠʩʢʘʤʠ ʚ ʩʦʪʥʠ ʨʘʟ. 

ʇʦ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʅʘʫʯʥʦʛʦ ʌʦʥʜʘ ʉʐɸ ʢ 2015 ʛ. ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ 2 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 

ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʟʘʥʷʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʠʟʫʯʝʥʠʶ ʥʘʥʦʤʘʪʝ-

ʨʠʘʣʦʚ. ɺʩʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠ ʨʝʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘʥʦʯʘʩʪʠʮ. ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʠ ʚ ʦʜʥʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠʣʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʩʪʘʥʜʘʨʪʘʭ 

ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʥʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦ-

ʛʠʷʤ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ, ʥʝʪ ʠ ʧʨʠʥʷʪʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʣʶʜʝʡ, ʟʘʥʷʪʳʭ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʈʘʙʦʪʦʜʘʪʝʣʠ ʥʘ ʵʪʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʡ ʧʨʠʥʮʠʧ 

ʧʨʝʜʦʩʪʦʨʦʞʝʥʥʦʩʪʠ. ʈʘʙʦʪʥʠʢ ʠ ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʠ (ʨʝʘʣʴʥʦ ʧʨʦʬʩʦʶʟʳ) ʜʦʣʞʥʳ ʫʯʘʩʪʚʦ-
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ʚʘʪʴ ʚʦ ʚʩʝʭ ʚʦʧʨʦʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʥʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘʭ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʥʘʥʦʤʘʪʝʨʠʘʣʳ.  

ʅʝ ʚʝʜʝʪʩʷ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʙʣʝʤʘʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʨʠʩʢʦʚ  

ʗʨʢʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʚʘʞʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʨʘʙʦʪʥʠʢʦʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʦʪ ʩʘʤʦʡ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʷʚʣʷʝʪʩʷ ʠʩʪʦʨʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ï ʘʩʙʝʩʪʘ. ɸʩʙʝʩʪ ï ʧʨʠ-

ʨʦʜʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʚʦʣʦʢʥʦ ʩ ʫʥʠʢʘʣʴʥʦʡ ʪʝʨʤʦ- ʠ ʦʛʥʝʩʪʦʡʢʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʧʦʣʳʤ ʧʦ 

ʜʠʘʤʝʪʨʫ ʥʘʥʦʚʦʣʦʢʥʦʤ ʩ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ ~ 13 ʥʤ. ʅʠʞʝ ʜʘʥʘ ʠʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ ʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʩʙʝʩʪʘ. 

çʋʨʦʢʠ ʘʩʙʝʩʪʘè 

1898 ï ʀʥʩʧʝʢʪʦʨ ʘʥʛʣʠʡʩʢʦʡ ʬʘʙʨʠʢʠ ʃ.ɼʠʥ ʧʨʝʜʫʧʨʝʜʠʣ ʦ ʚʨʝʜʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʘʩʙʝʩʪʘ 

1906 ï ʌʨʘʥʮʫʟʩʢʘʷ ʪʝʢʩʪʠʣʴʥʘʷ ʬʘʙʨʠʢʘ ʩʦʦʙʱʠʣʘ ʦ 50 ʩʤʝʨʪʥʳʭ ʩʣʫʯʘʷʭ ʩʨʝʜʠ ʨʘʙʦʪ-

ʥʠʮ, ʨʘʙʦʪʘʚʰʠʭ ʩ ʘʩʙʝʩʪʦʚʳʤ ʚʦʣʦʢʥʦʤ ʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʪʨʦʣʷ 

1911 ï ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʢʨʳʩʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʘʩʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʘʩʙʝʩʪʘ ʥʝ ʙʝʩʧʦʯʚʝʥʥʳ 

1911,1917,1918 ï ɸʥʛʣʠʡʩʢʠʝ ʧʨʦʤʳʰʣʝʥʥʠʢʠ ʥʘʰʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʚʨʝʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʩʙʝʩʪʘ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʉʐɸ ʦʪʢʣʦʥʠʣʠ ʠʩʢʠ ʨʘʙʦʯʠʭ 

1930,1931 ï ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 66% ʨʘʙʦʯʠʭ ʥʘ ʈʦʯʜʝʣʴʩʢʦʡ ʬʘʙʨʠʢʝ (ɸʥʛʣʠʷ) ʩʪʨʘʜʘʶʪ ʦʪ 

ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʥʪʘʢʪʘ ʩ ʘʩʙʝʩʪʦʤ, ʚ ɸʥʛʣʠʠ ʫʩʪʘʥʦʚʣʝʥ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʘʩʙʝʩʪʦʚʦʡ 

ʧʳʣʠ ʥʘ ʬʘʙʨʠʢʘʭ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʨʘʙʦʯʠʤ 

1935-49 ï ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʨʘʢʘ ʣʝʛʢʠʭ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫ ʨʘʙʦʯʠʭ, ʠʤʝʚʰʠʭ ʢʦʥ-

ʪʘʢʪ ʩ ʘʩʙʝʩʪʦʤ 

1955 ï ɼʦʣʣ ʫʩʪʘʥʦʚʠʣ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʨʘʢʦʤ ʣʝʛʢʠʭ ʠ ʢʦʥʪʘʢʪʦʤ ʩ 

ʘʩʙʝʩʪʦʤ ʫ ʨʘʙʦʯʠʭ ʈʦʯʜʝʣʴʩʢʦʡ ʬʘʙʨʠʢʠ 

1959-64 ï ʦʙʥʘʨʫʞʝʥʳ ʩʣʫʯʘʠ ʨʘʢʘ ʧʣʝʚʨʳ ʫ ʨʘʙʦʯʠʭ ʠ ʥʘʩʝʣʝʥʠʷ, ʠʤʝʚʰʠʭ ʢʦʥʪʘʢʪ ʩ ʘʩ-

ʙʝʩʪʦʤ ʚ ɸʥʛʣʠʠ, ʉʐɸ, ʖɸʈ ʠ ʜʨ. 

1982-89 ï ʚ ɸʥʛʣʠʠ ʙʣʘʛʦʜʘʨʷ ʢʦʤʧʘʥʠʠ ʧʨʝʩʩʳ ʠ ʧʨʦʬʩʦʶʟʦʚ ʫʩʠʣʝʥ ʢʦʥʪʨʦʣʴ ʟʘ ʘʩʙʝ-

ʩʪʦʤ, ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʦ ʚʥʝʜʨʝʥʠʝ ʟʘʤʝʥʠʪʝʣʝʡ ʘʩʙʝ-

ʩʪʘ 

1998-99 ï ɽʚʨʦʩʦʶʟ ʠ ʌʨʘʥʮʠʷ ʥʘʣʦʞʠʣʠ ʟʘʧʨʝʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʬʦʨʤ ʘʩʙʝʩʪʘ  

2000-01 ï ɺʊʆ ʧʦʜʜʝʨʞʘʣʘ ʟʘʧʨʝʪ ɽʚʨʦʩʦʶʟʘ 

 

4. ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʮʝʥʢʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʷ ʠʭ ʨʘʟʨʘʙʦʪʢʫ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʨʘʥʩʧʦʨ-

ʪʠʨʦʚʢʫ, ʧʨʠʤʝʥʝʥʠʝ ʠʟʜʝʣʠʡ, ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʫʪʠʣʠʟʘʮʠʶ: ʧʝʨʝʜ ʧʨʦʜʚʠʞʝʥʠʝʤ ʧʨʦʜʫʢʪʘ ʥʘ 

ʨʳʥʦʢ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʣʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʟʜʦʨʦʚʴʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʜʝʡ.  

 ʇʦʧʘʜʘʶʱʠʝ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʩʢʫʩʩʪʚʝʥʥʳʝ (ʯʘʱʝ ʚʩʝʛʦ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘ-

ʣʳ, ʥʝ ʧʨʦʠʟʚʦʜʠʤʳʝ ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ, ʥʝ ʜʨʫʞʝʩʪʚʝʥʥʳ ʝʡ ʠ ʦʯʝʥʴ ʪʨʫʜʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʨʘʟʣʘʛʘʶʪʩʷ ʠʣʠ ʫʩʚʘʠʚʘʶʪʩʷ) ʥʘʥʦʯʘʩʪʠʮʳ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʦʙʳʡ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʡ ʢʣʘʩʩ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ. ʀʭ ʦʩʦʙʳʡ ʚʨʝʜ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ 

ʥʝʦʙʳʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʝʱʝʩʪʚ (ʠʟ ʢʦʪʦʨʳʭ ʠʭ ʧʨʦʠʟʚʦʜʷʪ), ʚʢʣʶʯʘʷ ʠʭ ʤʦʙʠʣʴʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʧʦʯʚʝ, ʚʦʜʝ, ʚʦʟʜʫʭʝ; ʙʠʦʥʘʢʦʧʣʝʥʠʷ, ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʭʠ-

ʤʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ɼʘʞʝ ʦʪʜʝʣʴʥʳʝ, ʥʝʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʩʪʦʨʘʞʠʚʘʶʪ. ʅʘʧʨʠ-

ʤʝʨ, ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʥʦʨʘʟʤʝʨʥʳʡ ʘʣʶʤʠʥʠʡ ʚ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʨʦʩʪ 

ʢʦʨʥʝʡ ʧʷʪʠ ʩ/ʭ ʢʫʣʴʪʫʨ; ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʥʦʩʪʝʥʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦ-
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ʪʨʫʙʦʢ ʧʦʚʳʰʘʶʪ ʩʤʝʨʪʥʦʩʪʴ ʠ ʟʘʜʝʨʞʢʫ ʨʘʟʚʠʪʠʷ ʤʝʣʢʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʘ ʥʘʥʦʩʝʨʝʙʨʦ 

ʥʘʥʦʩʠʪ ʚʨʝʜ ʥʝ ʪʦʣʴʢʦ ʚʨʝʜʥʳʤ, ʥʦ ʠ ʧʦʣʝʟʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʧʦʢʘ ʝʱʝ ʥʝ ʚʳʷʚʣʝʥʳ, ʪ.ʢ. ʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʠ ʦʜʥʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ (ʆʆʅ, ɺʆɿ ʠ ʜʨ.) ʥʝ ʦʙʲʷʚʠʣʠ ʵʪʫ ʧʨʦʙʣʝʤʫ ʧʨʠʦʨʠʪʝʪʥʦʡ ʠ ʥʘ ʠʭ ʨʝʰʝʥʠʝ ʥʝ 

ʚʳʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ.  

ʆʪʩʫʪʩʪʚʫʶʪ, ʠʣʠ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʘʧʧʘʨʘʪʫʨʘ ʠ ʤʝʪʦʜʳ ʩʣʝʞʝʥʠʷ ʟʘ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ ʚ 

ʧʦʣʥʦʤ ʮʠʢʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʤʝʥʝʥʠʷ ʠ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

 

5. ʆʪʢʨʳʪʦʩʪʴ 
 

ɼʣʷ ʦʮʝʥʢʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ ʥʝʦʙʭʦʜʠʤʳ ʤʝʭʘʥʠʟʤʳ (ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ 

ʜʦʢʫʤʝʥʪʳ ï ʩʪʘʥʜʘʨʪʳ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʪ-

ʢʨʳʪʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʄʘʨʢʠʨʦʚʢʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʥʘʥʦʪʦʚʘʨʦʚ, ʧʨʘʚʦ ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʢʦʥʘʭ ʠ ʟʘʱʠʪʥʳʭ ʤʝʨʘʭ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʧʨʦʙʣʝ-

ʤʘʤ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʩʠʩʪʝʤʘʭ ʩʝʨʪʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ ʧʦ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀʉʆ, ʕʢʦʪʝʢʩ-100 ʠ ʜʨ.) ʧʦʣʥʦ-

ʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʩʣʦʚʦ ʅɸʅʆ. 

ʅʘʩʝʣʝʥʠʝ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʠʤʝʝʪ ʧʨʘʚʦ ʙʳʪʴ ʚ ʢʫʨʩʝ ʜʝʣ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʦʪʢʨʳʪʦʡ, ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʝʣʘʪʴ ʚʳʙʦʨ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʥʦʧʨʦ-

ʜʫʢʮʠʠ (ʪʘʢʞʝ ʢʘʢ ʧʦ ʛʝʥʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ). 

ʆʧʨʦʩʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ ï ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠ ʨʝ-

ʘʣʴʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘʥʦʧʨʦʜʫʢʮʠʠ, ʥʝ ʠʤʝʶʪ ʩʘʤʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚʘʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʘʭ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘʥʦʧʨʦʜʫʢʪʦʚ.    

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʜʫʢʮʠʠ, ʝʩʣʠ ʪʦʣʴʢʦ ʠʤ ʥʫʞʥʦ ʚ ʨʝʢʣʘʤʥʳʭ ʮʝʣʷʭ, ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦ 

ʥʘʥʦʧʨʦʜʫʢʮʠʷ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝ ʩʦʦʙʱʘʶʪ ʦʙ ʵʪʦʤ ʠ ʥʝ ʤʘʨʢʠʨʫʶʪ ʝʝ, ʢʘʢ ʥʘʥʦʧʨʦʜʫʢ-

ʮʠʶ. ʋʯʝʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ, ʙʠʟʥʝʩʫ, ʦʙʱʝʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʤʝʩʪʥʦ ʩ 

ʛʦʩʦʨʛʘʥʘʤʠ, ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʘ ʫʨʦʚʥʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ, ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʢʦʥʪʨʦʣʷ ʟʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʰʘʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ 21 ʚʝʢʘ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʨʘʟʚʠʪʠʝʤ ʩʘʤʦʡ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 

 ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʥʝ ʩʣʝʜʫʝʪ ʧʦʨʫʯʘʪʴ ʠ ʞʜʘʪʴ ʝʝ ʨʝʰʝʥʠʷ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ ʥʘʥʦʧʨʦʜʫʢʪʦʚ. ʋ ʥʠʭ ʩʚʦʷ ʮʝʣʴ (ʙʣʘʛʘʷ ʠʣʠ ʥʝ ʦʯʝʥʴ) ï ʧʦʣʫʯʠʪʴ ʩʚʝʨʭʧʨʠʙʳʣʴ 

ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ 

ʪʦʣʴʢʦ ʩʥʠʟʷʪ ʠʭ ʧʨʠʙʳʣʴ. 

ʇʨʘʚʦ ʥʘʩʝʣʝʥʠʷ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʩʪʨʘʥ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʠʟ-

ʜʝʣʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʘʨʢʠʨʦʚʢʫ. 

 

6. ʋʯʘʩʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 
 

ʉʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʦʙʨʘʟʦʚʘʥʥʘʷ (ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʘʷ) ʯʘʩʪʴ ʥʘʩʝʣʝ-

ʥʠʷ ʧʣʘʥʝʪʳ, ʵʢʩʧʝʨʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʨʠʟʥʘʝʪ, ʯʪʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫ-

ʶʰʠʤʠ 21-ʦʛʦ ʚʝʢʘ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʥʨʘʚ-

ʩʪʚʝʥʥʦ-ʵʪʠʯʝʩʢʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʢʘʢ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ, ʪʘʢ ʠ ʦʪ-

ʨʠʮʘʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʵʪʦʤʫ ʵʪʦ ʪʨʝʙʫʝʪ ʧʦʣʥʦʛʦ, ʧʦʩʪʦʷʥʥʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʫʯʘʩʪʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʦʙʩʫʞʜʝʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʠ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʠʥʷʪʠʷ ʨʝ-

ʰʝʥʠʡ. 

ʆʙʱʝʩʪʚʝʥʥʦʩʪʴ ʜʦʣʞʥʘ ʧʨʠʩʪʘʣʴʥʦ ʩʣʝʜʠʪʴ ʠ ʧʨʝʩʝʢʘʪʴ çʘʣʴʷʥʩʳè, çʧʘʨʪʥʝʨʩʪʚʘè ʤʝʞ-

ʜʫ ʛʦʩʦʨʛʘʥʘʤʠ ʠ ʙʠʟʥʝʩʦʤ. ɼʦʣʞʥʘ ʙʳʪʴ ʧʦʜʥʷʪʘ ʨʦʣʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ɺʣʘʩʪʠ (ʤʦʞʥʦ ʩʦ-

ʟʜʘʪʴ ʢʦʤʠʪʝʪ ʧʦ ʨʘʟʚʠʪʠʶ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʢʦʥʪʨʦʣʶ ʟʘ ʨʠʩʢʘʤʠ ʚ ʥʝʡ). 

ɺ ʈʌ ʚ 2009 ʛ. ʩʦʟʜʘʥʦ ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʈʦʩʩʠʠ (ʅʆʈ), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ 

ʚʭʦʜʷʪ ʘʚʪʦʨʠʪʝʪʥʳʝ ʫʯʝʥʳʝ (ʘʢʘʜʝʤʠʢʠ, ʯʣʝʥʢʦʨʳ, ʜʦʢʪʦʨʘ, ʧʨʦʬʝʩʩʦʨʳ, ʘʩʧʠʨʘʥʪʳ, ʩʪʫ-
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ʜʝʥʪʳ ʠ ʜʨ.), ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʠ, ʙʠʟʥʝʩʤʝʥʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʦʩʩʪʨʫʢʪʫʨ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʚʣʘʩʪʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʵʪʘ, ʚ ʭʦʨʦʰʝʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ, ʥʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ, ʥʦ ʧʦʜʜʝʨʞʠ-

ʚʘʶʱʘʷ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩʦ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘʥʦʧʨʦʜʫʢ-

ʮʠʠ. ɸʚʪʦʨ, ʷʚʣʷʷʩʴ ʯʣʝʥʦʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʘʚʣʝʥʠʷ ʅʆʈ ʠ ʟʥʘʷ ʠʟʥʫʪʨʠ ʚʳʩʦʯʘʡʰʠʡ ʧʦ-

ʪʝʥʮʠʘʣ ʝʛʦ ʯʣʝʥʦʚ, ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʟʘʥʠʤʘʶʪʩʷ (ʦʪ ʬʠʟʠʢʠ ʠ ʭʠʤʠʠ 

ʜʦ ʤʝʜʠʮʠʥʳ, ʪʝʢʩʪʠʣʷ ʠ ʩʧʦʨʪʘ), ʩʯʠʪʘʝʪ, ʯʪʦ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʠʣʘʤ ʩʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ 

ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ ʦʪ ʝʝ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ.  

 

7. ʋʯʝʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ 
 

ʇʨʠʟʥʘʝʪʩʷ, ʯʪʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ ʚʣʠʷʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ ʦʙʣʘʩʪʝʡ, ʥʘʫʢʠ 

ʠ ʪʝʭʥʠʢʠ, ʙʳʪʘ, ʥʦ ʠ ʟʘʪʨʘʛʠʚʘʪʴ ʥʨʘʚʩʪʚʝʥʥʦ-ʵʪʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʨʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ, ʝʝ ʛʝʦʛʨʘʬʠʶ ʙʫʜʝʪ ʚʣʠʷʪʴ ʠʤʧʦʨʪ ʠ ʵʢʩʧʦʨʪ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʥʦʤʘʪʝʨʠʘ-

ʣʳ ʙʫʜʫʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ (ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʥʘ ʩʪʘʜʠʠ ʠʟʚʣʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʧʨʠʙʳʣʠ), ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ, ʪʦ ʙʝʜʥʳʤ ʩʪʨʘʥʘʤ (ʈʦʩʩʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚ ʵʪʠʭ ʨʷʜʘʭ) ʤʦʞʝʪ 

ʙʳʪʴ ʥʘʥʝʩʝʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ. ʇʦʜʘʯʘ ʠ ʚʳʜʘʯʘ ʧʘʪʝʥʪʦʚ ʥʘ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʠ ʦʟʥʘʯʘʝʪ ʧʨʠʚʘʪʠʟʘʮʠʶ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ ʚ 

ʧʦʣʴʟʫ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʊʘʢ ʚ ʈʌ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʟʘʨʫʙʝʞʥʳʭ ʧʘʪʝʥʪʦʚ ʥʘ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʠ ʤʝʥʝʝ ʜʝʩʷʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʘʪʝʥʪʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʨʳʥʦʢ ʥʘʥʦʧʨʦʜʫʢʪʦʚ ʚ ʈʌ ʫʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʚʦʝʚʘʥ ʠʤʧʦʨʪʥʳʤʠ ʥʘʥʦʧʨʦʜʫʢʪʘʤʠ, ʢʘʢ 

ʨʝʘʣʴʥʦ ʟʘʚʦʝʚʘʥ ʠʤʧʦʨʪʦʤ ʪʝʢʩʪʠʣʷ, ʦʜʝʞʜʳ, ʦʙʫʚʠ, ʘʚʪʦʤʦʙʠʣʷʤʠ, ʬʘʨʤʘʮʝʚʪʠʢʦʡ ʠ ʜʨ. 

ʊʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʯʪʦ ʆʆʅ ʧʨʝʜʧʨʠʤʝʪ ʢʘʢʠʝ-ʣʠʙʦ ʤʝʨʳ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ʇʨʘʚʜʘ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʘʥʪʠʤʦʥʦʧʦʣʴʥʫʶ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʨʝʛʫʣʠʨʫʶʱʫʶ ʤʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʥʦ-

ʧʨʦʜʫʢʪʦʚ. 

ɹʦʣʝʝ ʦʪʜʘʣʝʥʥʦʝ ʧʦʢʦʣʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (ʩʣʦʞʥʳʝ ʥʘʥʦʧʨʠʙʦʨʳ ʠ ʥʘʥʦʫʩʪʨʦʡʩʪʚʘ) 

ʜʣʷ ʚʦʝʥʥʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʝʡ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʣʘ-

ʥʝʪʘʨʥʳʝ ʨʠʩʢʠ. ʋʞʝ ʩʝʛʦʜʥʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʤʠʨʘ ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘ-

ʙʘʪʳʚʘʝʪʩʷ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ, ʣʫʯʝʚʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʦʨʫʞʠʷ. 

ʇʨʠ ʘʩʩʠʛʥʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʜʦʣʞʥʳ ʚʳʜʝʣʷʪʴ ʬʠ-

ʥʘʥʩʳ ʠ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʘʥʘʣʠʟ ʩʦʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʦʮʝʥʢʫ ʠʭ ʥʨʘʚ-

ʩʪʚʝʥʥʦ-ʵʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʝʩʪʚʦ; ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʠʥʪʝʨʝʩʳ ʚʩʝʭ ʩʣʦ-

ʝʚ ʥʘʩʝʣʝʥʠʷ, ʚʧʣʦʪʴ ʜʦ ʩʘʤʳʭ ʙʝʜʥʳʭ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʷʟʘʥʳ ʢʦ ʚʩʝʤ 

ʪʝʨʨʠʪʦʨʠʷʤ, ʯʪʦʙʳ ʥʠʢʪʦ ʥʝ ʦʢʘʟʘʣʩʷ ʠʟʛʦʝʤ ʠ ʥʝ ʩʪʘʣ ʞʝʨʪʚʦʡ ʥʘʥʦʤʘʥʠʠ. 

ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʙʳʪʴ ʧʦʜ ʢʦʥʪʨʦ-

ʣʝʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʪ.ʢ. ʦʥʠ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʜʝʥʴʛʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ.  

 

8. ʆʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

 

ɺʩʝ, ʢʪʦ ʧʨʦʜʚʠʛʘʝʪ ʥʘʥʦʧʨʦʜʫʢʮʠʶ ʥʘ ʨʳʥʦʢ (ʨʘʟʨʘʙʦʪʯʠʢʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʠʟʛʦʪʦʚʠʪʝ-

ʣʠ ʪʦʚʘʨʦʚ, ʭʨʘʥʷʱʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʳ, ʦʧʪʦʚʘʷ ʠ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤʠ), 

ʜʦʣʞʥʳ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʟʘ ʪʦʪ ʫʱʝʨʙ, ʢʦʪʦʨʳʡ ʦʥʘ ʤʦʞʝʪ 

ʧʨʠʯʠʥʠʪʴ. 

ʕʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ, ʪ.ʢ. ʢʦʣʠʯʝʩʪʚʦ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʳʥʢʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ ʠ ʠʭ 

ʩʪʦʠʤʦʩʪʴ ʠʟʤʝʨʷʝʪʩʷ ʩʦʪʥʷʤʠ ʤʣʨʜ.ʜʦʣʣʘʨʦʚ. 

ɺ ʯʠʩʣʝ ʧʦʪʝʨʧʝʚʰʠʭ ʩʪʦʨʦʥ ʤʦʛʫʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʛʨʫʧʧʳ ʣʶʜʝʡ, 

ʬʝʜʝʨʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʝʩʪʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʠʥʦʩʪʨʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʥʚʝʩʪʦʨʳ, 

ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʠ ʧʨʦʬʩʦʶʟʳ. 
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II. ʂʦʥʢʨʝʪʥʳʝ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʠ ʦʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ 
 

ʅʘʫʯʥʦʝ, ʵʢʩʧʝʨʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʪʘʣʦ ʦʩʦʟʥʘʚʘʪʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʠ 

ʥʝʨʝʛʫʣʠʨʫʝʤʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʥʘʥʦʧʨʦʜʫʢʮʠʠ ʠʟ-ʟʘ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʥʦʤʘʪʝʨʠʘ-

ʣʦʚ ʜʣʷ ʞʠʚʳʭ ʩʠʩʪʝʤ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ.  ʀ ʜʘʣʴʰʝ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʨʘʜʠʢʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ ʯʝ-

ʣʦʚʝʢʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ʆʜʥʘʢʦ ʵʪʠ ʧʝʨʩʧʝʢʪʠʚʳ ʦʩʪʘʥʫʪʩʷ ʥʝ ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʙʝʟ ʜʝʡʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ɺʝʨʥʝʝ ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ, ʥʦ ʚ ʥʠʭ ʙʫʜʫʪ ʧʨʝʦʙʣʘʜʘʪʴ ʨʝʘʣʴʥʳʝ ʚʨʝʜʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ ʝʱʝ ʩʠʣʴʥʝʝ: ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʚʠ-

ʩʠʪ, ʚʳʞʠʚʝʪ ʣʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚ 21-ʦʤ ʚʝʢʝ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʚʧʝʨʝʜʠ ʦʧʘʩʥʦʩʪʝʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʨʨʦʨʠʟʤʦʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʫʞʠʷ ʤʘʩʩʦʚʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ.   

ʂʦʥʝʯʥʦ, ʧʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤ, ʯʪʦ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʩʪʘʥʫʪ ʦʙʱʝʧʨʠʥʷʪʳʤʠ, ʧʨʦʥʠʢʥʫʪ ʚ 

ʙʳʪ, ʤʝʜʠʮʠʥʫ, ʩʧʦʨʪ, ʮʠʚʠʣʴʥʫʶ ʠ ʚʦʝʥʥʫʶ ʪʝʭʥʠʢʫ, ʚ ʦʜʝʞʜʫ, ʦʙʫʚʴ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ 

etc. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠ ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʠ ʧʦʵʪʦʤʫ ʦʪ ʥʠʭ ʤʦʞʥʦ ʞʜʘʪʴ 

ʫʩʧʝʭʦʚ ʠ ʨʠʩʢʦʚ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʧʨʠ ʚʩʝʤ ʧʨʠ ʪʦʤ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʡ ʠ ʥʝʛʘʪʠʚʥʳʡ ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʚ 20ʦʤ ʚʝʢʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʠʨʥʦʛʦ ʠ ʥʝʤʠʨʥʦʛʦ ʘʪʦʤʘ, ʤʝʪʦʜʦʣʦʛʠʷ, ʚʳʨʘʙʦʪʘʥʥʘʷ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʥʝ-

ʩʝʥʘ, ʢʦʥʝʯʥʦ, ʥʝ ʤʝʭʘʥʠʯʝʩʢʠ, ʥʘ ʟʘʱʠʪʫ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ ʦʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ.   

ɸ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʚʩʝʛʦ 

ʮʠʢʣʘ, ʜʣʷ ʣʶʙʦʡ ʚʚʦʜʠʤʦʡ ʚ ʧʨʘʢʪʠʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ: ʥʘ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʡ ʩʪʘʜʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʠʣʦʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʚʘʨʠʷʭ, ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʨʠ ʭʨʘʥʝʥʠʠ, ʟʘʭʦʨʦʥʝʥʠʠ ʦʪʭʦʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʤʘʪʝʨʠʘʣʳ. ʆʙ ʦʜʥʦʡ ʵʢʩʪʨʘʚʘʛʘʥʪ-

ʥʦʡ, ʛʨʦʟʥʦʡ ʠ ʥʝʧʨʠʚʳʯʥʦʡ ʦʧʘʩʥʦʩʪʠ ʤʳ ʫʧʦʤʠʥʘʣʠ ʚ ʜʨʫʛʦʡ ʛʣʘʚʝ ʢʥʠʛʠ, ʦʙʩʫʞʜʘʷ ʩʧʦʨ 

ʤʝʞʜʫ ʧʠʦʥʝʨʘʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʕʨʠʢʦʤ ɼʨʝʢʩʣʝʨʦʤ ʠ ʈʦʙʝʨʪʦʤ ʉʤʦʣʠ. ʈʝʯʴ ʠʜʝʪ ʦ ʚʳ-

ʭʦʜʝ ʠʟ ʧʦʜ ʢʦʥʪʨʦʣʷ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ, çʨʘʟʤʥʦʞʘʶʱʠʭʩʷè ʤʦʣʝʢʫʣʷʨʥʳʭ ʨʦʙʦʪʦʚ-

ʘʩʩʝʤʙʣʝʨʦʚ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʧʨʦʜʦʣʞʘʷ ʙʝʩʢʦʥʝʯʥʫʶ ʨʘʙʦʪʫ ʧʦ ʩʘʤʦʩʙʦʨʢʝ ʠʟ ʩʳʨʴʷ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʧʨʠ ʘʜʝʢʚʘʪʥʦʤ ʩʥʘʙʞʝʥʠʠ ʵʥʝʨʛʠʝʡ, ʧʝʨʝʩʪʨʦʠʪʴ, ʧʝ-

ʨʝʨʘʙʦʪʘʪʴ ʣʶʙʳʝ ʩʨʝʜʳ, ʧʦʧʘʜʘʶʱʠʝʩʷ ʥʘ ʠʭ ʧʫʪʠ, ʚ ʧʦʧʫʣʷʮʠʶ ʥʦʚʳʭ ʘʩʩʝʤʙʣʝʨʦʚ ʠʣʠ 

ʢʘʢ ʦʙʨʘʟʥʦ ʛʦʚʦʨʠʪ ʕ.ɼʨʝʢʩʣʝʨ ʚ çʩʝʨʫʶè ʛʨʷʟʴ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʪ.ʝ. ʵʢʩʧʦʥʝʥ-

ʮʠʘʣʴʥʳʡ ʨʦʩʪ, ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʜʦʩʪʫʧʥʳʝ ʵʥʝʨʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ ʥʝ ʙʫ-

ʜʫʪ ʠʩʯʝʨʧʘʥʳ. ɺʝʩʝʣʝʥʴʢʘʷ ʧʝʨʩʧʝʢʪʠʚʘ! ʅʦ ʵʪʦ ʧʦʢʘ ʪʦʣʴʢʦ ʪʝʦʨʠʷ. 

ʕ.ɼʨʝʢʩʣʝʨ ʥʝ ʪʦʣʴʢʦ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʘʣ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʧʨʝʜʣʘʛʘʣ, ʚ ʦʙʱʠʭ ʯʝʨ-

ʪʘʭ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʦʩʪʦʨʦʞʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʜʦʙʨʦʚʦʣʴʥʦ ʚʦʟʣʦʞʠʪʴ ʥʘ ʩʝʙʷ ʚʩʝ 

ʩʪʨʘʥʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ɹʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ ʦʧʘʩʥʦʩʪʝʡ ʩʚʷʟʘʥʳ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘʥʦʯʘʩʪʠʮ, 

ʩʧʦʩʦʙʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʞʠʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫ-

ʯʝʥʠʝʤ, ʥʘʥʦʯʘʩʪʠʮʳ ʚ ʢʣʝʪʢʝ ʦʙʨʘʟʫʶʪ ʩʫʧʝʨʘʢʪʠʚʥʳʝ ʯʘʩʪʠʮʳ ï ʨʘʜʠʢʘʣʳ ʨʘʟʥʦʡ ʧʨʠʨʦ-

ʜʳ, ʩʠʣʴʥʳʝ ʦʢʠʩʣʠʪʝʣʠ (ʧʝʨʝʢʠʩʠ, ʩʠʥʛʣʝʪʥʳʡ ʢʠʩʣʦʨʦʜ), ʩʧʦʩʦʙʥʳʝ ʥʘʨʫʰʘʪʴ ʧʨʦʮʝʩʩʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʢʠ, ʚʦʟʜʝʡʩʪʚʫʶ ʥʘ ɼʅʂ, ʈʅʂ ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪʳ 

ʢʣʝʪʢʠ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʜʦʟʠʤʝʪʨʠʷ ʥʘʥʦʯʘʩʪʠʮ ʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʧʨʝʮʠʟʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʠʢ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʦʢʩʠʣʦʛʠʯʝʩʢʠʭ, ʩʚʦʡʩʪʚ ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʩʚʷʟʘʥʦ ʩ ʠʭ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ 

ʥʠʭ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʦʙʲʝʤʫ ʠʣʠ ʤʘʩʩʝ, ʪʦ ʵʪʘ ʚʝʣʠʯʠʥʘ S/V ʯʘ-

ʩʪʦ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʬʠʟʠʯʝʩʢʫʶ ʤʝʨʫ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʞʠʚʫʶ ʩʠʩʪʝʤʫ. ʅ, ʢʦ-

ʥʝʯʥʦ, ʦʯʝʥʴ ʚʘʞʥʦ ʭʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʛʝʦʤʝʪʨʠʷ ʯʘʩʪʠʮ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʭ ʧʦ ʨʘʟʤʝʨʘʤ. 
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1. ʇʝʨʝʥʦʩ ʥʘʥʦʯʘʩʪʠʮ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʀʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

 
ʅʘʥʦʯʘʩʪʠʮʳ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ï ʷʚʣʝʥʠʝ ʥʝ ʥʦʚʦʝ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʢʨʦʤʝ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʥʝʥʘʤʝ-

ʨʝʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉ ʥʘʯʘʣʦʤ ʵʨʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʢ 

ʥʠʤ ʜʦʙʘʚʣʷʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʥʘʤʝʨʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʥʦʦʙʲʝʢʪʦʚ ʚ 

ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʳ (ʪʘʙʣʠʮʘ 1). ʉʭʝʤʘ ʤʠʛʨʘʮʠʠ ʥʘʥʦʯʘʩʪʠʮ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

ʊʘʙʣʠʮʘ 1. 

ʀʩʪʦʯʥʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ  ʚ  ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʇʨʠʨʦʜʥʳʝ  
ɸʥʪʨʦʧʦʛʝʥʥʳʝ 

ʅʝʥʘʤʝʨʝʥʥʳʝ ʅʘʤʝʨʝʥʥʳʝ 

ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʚ ʛʘʟʘʭ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʘʵʨʦʟʦʣʝʡ  

 

ʩʞʠʛʘʥʠʝ ʪʦʧʣʠʚʘ ʚ ʜʚʠʛʘʪʝ-

ʣʷʭ, ʥʘ ʵʥʝʨʛʦʩʪʘʥʮʠʷʭ ʠ ʪ.ʜ.  

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʥʘʥʦ-

ʦʙʲʝʢʪʳ  

ʣʝʩʥʳʝ ʧʦʞʘʨʳ  

 
ʩʞʠʛʘʥʠʝ ʤʫʩʦʨʘ  ʬʫʣʣʝʨʝʥʳ  

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʚʳʙʨʦʩʳ  

 
ʩʚʘʨʢʘ, ʧʘʡʢʘ  ʥʘʥʦʪʨʫʙʢʠ  

ʧʳʣʴ, ʧʦʜʥʷʪʘʷ ʩ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʚʟʤʫʯʠʚʘʥʠʝ ʚʦʜ  

 

ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝ-

ʤʳʭ, ʢʘʨʴʝʨʳ, ʰʘʭʪʳ  

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʥʘʥʦʢʨʠ-

ʩʪʘʣʣʳ, ʢʚʘʥʪʦʚʳʝ ʪʦʯʢʠ  

ʚʠʨʫʩʳ  

 

ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ  ʣʝʢʘʨʩʪʚʘ çʪʦʯʥʦʛʦè ʜʝʡ-

ʩʪʚʠʷ  

ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʠ (ʧʣʝʥʢʠ, ʢʦʣʣʦʠʜʳ ʠ 

ʪ.ʜ.)  

ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ  

ʥʘʥʦʧʣʝʥʢʠ, ʤʠʮʝʣʣʳ,  

ʢʦʣʣʦʠʜʳ  

ʙʠʦʦʙʲʝʢʪʳ (ʧʳʣʴʮʘ ʨʘʩ-

ʪʝʥʠʡ, ʩʧʦʨʳ, ʙʘʢʪʝʨʠʠ ʠ 

ʪ.ʜ.)  

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʠʱʠ ʠ ʜʨʫ-

ʛʠʝ ʙʳʪʦʚʳʝ ʥʫʞʜʳ  ʧʨʠʤʝʥʝʥʠʝ ʅʆ ʚ ʙʳʪʫ  

 

 



48 
 

ʈʠʩ. 1. ʇʫʪʠ ʤʠʛʨʘʮʠʠ ʅʏ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ ʧʨʝʜ-

ʧʦʣʘʛʘʝʤʳʝ (ʪʦʯʢʠ). ɺʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʧʨʠʯʠʥʳ ʜʝʛʨʘʜʘʮʠʠ ʦʙʦʟʥʘʯʝʥʳ ʢʫʨʩʠʚʦʤ. 

 

2. ʇʫʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 
 

ʇʦʩʪʫʧʣʝʥʠʝ ʥʘʥʦʦʙʲʝʢʪʦʚ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʩʪʫʧʣʝʥʠʷ ʜʨʫʛʠʭ ʟʘ-

ʛʨʷʟʥʝʥʠʡ ʠ ʧʨʦʠʩʭʦʜʠʪ: 

- ʯʝʨʝʟ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ (ʜʦʤʘʰʥʠʡ ʪʝʢʩʪʠʣʴ); 

- ʩ ʚʦʜʦʡ ʠ ʧʠʱʝʡ ʯʝʨʝʟ ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ; 

- ʯʝʨʝʟ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ (ʦʜʝʞʜʘ, ʙʝʣʴʝ) ʠ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ; 

- ʦʪ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʘʥʦʦʙʲʝʢʪʳ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʝ ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʧʦ 

ʜʨʫʛʠʤ ʧʨʠʯʠʥʘʤ: 

- ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʥʦʣʝʢʘʨʩʪʚ, ʥʘʥʦʢʦʩʤʝʪʠʢʠ, ʥʘʥʦʪʝʢʩʪʠʣʷ; 

- ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʙʳʪʦʚʳʤʠ ʧʨʝʜʤʝʪʘʤʠ ʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʥʘʥʦ-

ʦʙʲʝʢʪʳ ʠ ʥʘʥʦʯʘʩʪʠʮʳ. 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʥʝʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʥʘʥʦʦʙʲʝʢʪʦʚ ʥʘ 

ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʚʩʝ ʞʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ, ʢʦʪʦʨʳʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ: 

- ʨʘʟʦʚʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʥʘʥʦʦʙʲʝʢʪʦʚ ʚ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ ʚʳʟʳʚʘʝʪ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʠʟ-

ʤʝʥʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʦʙʲʝʢʪʦʚ; 

- ʥʘʥʦʦʙʲʝʢʪʳ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ (ʢʦʩʪʥʳʡ ʤʦʟʛ, ʥʝʨʚʥʳʝ 

ʢʣʝʪʢʠ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʳʭ ʩʠʩʪʝʤ, ʣʠʤʬʦʫʟʣʘʭ, ʤʦʟʛʝ, ʣʝʛʢʠʭ, ʧʝʯʝʥʠ, 

ʧʦʯʢʘʭ). 

ɺʥʫʪʨʴ ʞʠʚʦʡ ʢʣʝʪʢʠ ʥʘʥʦʦʙʲʝʢʪʳ ʧʨʦʥʠʢʘʶʪ, ʧʨʝʦʜʦʣʝʚʘʷ ʙʣʦʢʙʘʨʴʝʨʳ. ʇʨʠ ʵʪʦʤ ʦʥʠ 

ʤʦʛʫʪ: 

- ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʞʠʚʦʡ ʢʣʝʪʢʠ, ʥʘʨʫʰʘʷ ʝʛʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʛʝʥʝʨʘ-

ʮʠʠ ʘʢʪʠʚʥʳʭ ʯʘʩʪʠʮ (ʨʘʜʠʢʘʣʳ, ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ, ʧʝʨʝʢʠʩʠ); 

- ʧʨʦʥʠʢʘʪʴ ʚʥʫʪʨʴ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʙʣʦʢʠʨʦʚʘʪʴ ʠʭ ʘʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ; 

- ʚʳʟʳʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ, ʙʣʦʢʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʨʠʙʦʩʦʤ. 

ʉʝʨʴʝʟʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʧʘʩʥʦʩʪʝʡ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʦʩʦʟʥʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʜʝʷʪʝʣʷʤʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʉ 2006 ʛ. ʥʘʯʘʣ ʚʳʭʦ-

ʜʠʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʞʫʨʥʘʣ Nanotʦxicology; ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʟʘʥʠʤʘʝʪʩʷ ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠ-

ʪʫʪ ʟʜʦʨʦʚʴʷ ʉʐɸ, ɸʛʝʥʪʩʪʚʦ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɽʈɸ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʨʘʢʘ NCI ʠ ʜʨʫʛʠʝ. ɺ ʈʦʩʩʠʠ ʠ ʩʘʤʘ ʥʘʥʦʠʥʜʫʩʪʨʠʷ ʧʦʢʘ ʦʯʝʥʴ ʩʣʘʙʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʣʞ-

ʥʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɸ ʚ ʪʝ ʞʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʨʫʙʝʞʘ 

ʢ ʥʘʤ ʧʦʩʪʫʧʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʥʘʥʦʧʨʦʜʫʢʮʠʷ (ʬʘʨʤʘʮʝʚʪʠʢʘ, ʧʠʪʘʥʠʝ, ʪʝʢʩʪʠʣʴ, ʢʦʩʤʝ-

ʪʠʢʘ ʠ ʜʨ.) ʥʘ ʜʝʩʷʪʢʠ ʤʣʨʜ. DS, ʢʦʪʦʨʘʷ ʥʝ ʧʨʦʭʦʜʠʪ ʥʠʢʘʢʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʘ ʩʧʝʮʠʘʣʴʥʘʷ ʥʝʟʘʚʠʩʠʤʘʷ ʩʣʫʞʙʘ ʢʦʥʪʨʦʣʷ, ʦʙʦʨʫʜʦʚʘʥʥʘʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʧʨʠʙʦʨʥʦʤ ʫʨʦʚʥʝ ʠ ʨʘʙʦʪʘʶʱʘʷ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʢʦʥʪʨʦʣʝ. 

ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ USEPA, EVSCENIHR ʠ NRG, ʘ ʪʘʢʞʝ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʉʦʚʝʪʦʤ ʨʫʢʦ-

ʚʦʜʩʪʚʘ ʨʠʩʢʘʤʠ (JRGC) ʚ 2006-2007 ʛʛ. ʦʪʯʝʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʘʭ ʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ ʠ ʚ ʥʘʥʦʤʝʜʠʮʠʥʝ. 

ɼʦ ʩʠʭ ʧʦʨ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʣʴʢʦ ʥʘ ʞʠʚʦʪʥʳʭ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʷʚʣʝ-

ʥʠʝ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʥʘʥʦʦʙʲʝʢʪʦʚ. 

ʇʨʦʙʣʝʤʘ ʥʘʥʦʪʦʢʩʠʯʥʦʩʪʠ ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʪʦʢʩʠʯʥʦʩʪʴ ʥʘʥʦʦʙʲʝʢʪʦʚ 

ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʧʝʨʝʭʦʜʦʤ ʦʪ ʪʦʢʩʠʯʥʦʩʪʠ ʤʘʩʩʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʦʛʦ ʞʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʢ ʥʘʥʦʤʘʩʰʪʘʙʘʤ. ʇʦʚʪʦʨʷʝʤ, ʯʪʦ ʥʘʥʦʯʘʩʪʠʮʳ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʧʨʦʷʚʣʷʶʪ ʠʥʳʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʟʘʚʠʩʷʱʠʝ ʥʝ ʪʦʣʴʢʦ ʦʪ ʠʭ ʨʘʟʤʝʨʘ, ʥʦ ʠ ʦʪ ʘʜʛʝʟʠʚʥʳʭ, ʢʘʪʘ-

ʣʠʪʠʯʝʩʢʠʭ, ʦʧʪʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʥʝ 
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ʪʦʣʴʢʦ ʦʪ ʨʘʟʤʝʨʘ ʥʘʥʦʯʘʩʪʠʮ, ʥʦ ʠ ʦʪ ʠʭ ʛʝʦʤʝʪʨʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʧʦʨʷʜʢʘ 

ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʘʥʦʦʙʲʝʢʪʝ. 

 ɹʦʣʝʝ ʪʦʛʦ, ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʥʝ ʧʨʦʷʚʣʷʶʱʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʚ ʦʙʳʯʥʦʡ ʥʝʥʘʥʦʨʘʟ-

ʤʝʨʥʦʡ ʬʦʨʤʝ, ʤʦʛʫʪ ʝʝ ʧʨʦʷʚʣʷʪʴ ʚ ʬʦʨʤʝ ʥʘʥʦʯʘʩʪʠʮ. ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ. ʀʥʝʨʪʥʳʡ ʫʛʣʝ-

ʨʦʜ ʚ ʦʙʳʯʥʦʡ ʬʦʨʤʝ ʧʨʦʷʚʣʷʝʪ ʪʦʢʩʠʯʥʦʩʪʴ ʚ ʬʦʨʤʝ ʬʫʣʣʝʨʝʥʘ, ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ. 

ʇʦʜʦʙʥʘʷ ʤʝʪʘʤʦʨʬʦʟʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʢʠʩʣʘʤʠ ʤʝʪʘʣʣʦʚ (ʪʠʪʘʥ). 

 

 
 

ɸʚʪʦʨʳ ʦʙʦʙʱʘʶʱʝʡ ʨʘʙʦʪʳ ʧʦ ʧʨʦʙʣʝʤʝ ʨʠʩʢʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ɺ.ʅ.ʃʳʩʮʦʚ ʠ 

ʅ.ɺ.ʄʫʨʟʠʥ ʩʫʤʤʠʨʫʶʪ ʠʤʝʶʱʠʡʩʷ ʚ ʤʠʨʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʘʤ ʥʘʥʦʯʘʩʪʠʮ ʠ ʥʘʥʦʦʙʲʝʢʪʦʚ: 

- ʪʦʢʩʠʯʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʥʘʥʦʯʘʩʪʠʮ ʠ ʧʣʦʱʘʜʠ ʠʭ ʧʦʚʝʨʭʥʦ-

ʩʪʠ; 

- ʪʦʢʩʠʯʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʬʦʨʤʳ ʥʘʥʦʯʘʩʪʠʮ; 

- ʪʦʢʩʠʯʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʥʘʥʦʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʝʥʳ ʥʘʥʦʯʘʩʪʠʮʳ; 

- ʪʦʢʩʠʯʥʦʩʪʴ ʥʘʥʦʯʘʩʪʠʮ ʚʳʰʝ, ʯʝʤ ʤʠʢʨʦʯʘʩʪʠʮ; 

- ʥʘʥʦʯʘʩʪʠʮʳ ʚʨʝʜʥʳ ʠ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʜʣʷ ʨʘʩʪʝʥʠʡ; 

- ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʜʘʥʥʳʭ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘʥʦʯʘʩʪʠʮ ʠ ʥʘʥʦʦʙʲʝʢʪʦʚ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʥʘ 

ʵʢʦʩʠʩʪʝʤʳ ʢʘʢ ʮʝʣʦʛʦ, ʠʣʠ ʥʘ ʧʦʧʫʣʷʮʠʶ ʢʘʢ ʯʘʩʪʠ ʵʢʦʩʠʩʪʝʤʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 2000 ʦʨʠʛʠʥʘʣʴʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ɿʘ 10 ʣʝʪ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʦʜʠʥ ʚʠʜ ʠʟ ʥʠʭ ʥʝ ʙʳʣ ʠʟʫʯʝʥ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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III. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ 

 
ʈʠʩʢʠ, ʦʧʘʩʥʦʩʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ï ʵʪʦ ʨʝʘʣʴʥʦʩʪʴ, ʧʨʝʜʫʙʝʞʜʝʥʠʷ ʠʣʠ ʪʦ ʠ ʜʨʫʛʦʝ? 

 

ʊʘʙʣʠʮʘ 2. 

ʆʧʘʩʥʦʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʧʫʪʠ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ 
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ˉ ʆʧʘʩʥʦʩʪʴ ʇʨʠʯʠʥʘ ʇʫʪʠ ʨʝʰʝʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

1 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ-

ʥʦʫʩʪʨʦʡʩʪʚ  

ʇʨʦʩʪʦ ʩʪʨʘʭ: ʧʝʨʚʳʝ ʥʘʥʦ-

ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʧʦʷʚʷʪʩʷ 

ʨʘʥʴʰʝ 2015-2020 ʛʦʜʘ  

 

ʇʨʦʚʦʜʠʪʴ ʨʘʟʲʷʩʥʠʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ ʠ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʪʴ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʥʦʪʝʭʥʦʣʦ-

ʛʠʠ  

2 

ʅʘʥʦʪʦʢʩʠʯʥʦʩʪʴ  

ʉʦʦʙʱʝʥʠʷ ʦ ʚʨʝʜʥʦʤ  

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘʥʦʦʙʲʝʢʪʦʚ, 

ʥʝʜʦʩʪʘʪʦʢ  

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ  

ʇʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ  

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ,  

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ  

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʝʭʘʥʠʟʤʘʭ  

ʥʘʥʦʪʦʢʩʠʯʥʦʩʪʠ  

3 
ɺʦʟʜʝʡʩʪʚʠʝ  

ʥʘʥʦʦʙʲʝʢʪʦʚ ʥʘ  

ɼʅʂ ʠ ʛʝʥʦʤʥʳʝ  

ʧʨʦʮʝʩʩʳ  

ʉʦʦʙʱʝʥʠʷ ʦ ʚʦʟʜʝʡʩʪʚʠʠ 

ʥʘʥʦʦʙʲʝʢʪʦʚ 

ʥʘ ɼʅʂ, ʥʝʜʦʩʪʘʪʦʢ  

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ  

ʇʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ  

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ,  

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ  

ʧʨʝʜʩʪʘʚʣʝʥʠʡ  

4 

ʇʨʦʥʠʢʥʦʚʝʥʠʝ 

ʅʆ ʚʥʫʪʨʴ ʢʣʝʪʦʢ, 

ʦʨʛʘʥʦʚ ʪʢʘʥʝʡ  

ʉʦʦʙʱʝʥʠʷ ʦ ʧʨʦʥʠʢʥʦʚʝʥʠʠ 

ʅʆ ʯʝʨʝʟ ʙʠʦʤʝʤʙʨʘʥʳ, ʥʝ-

ʜʦʩʪʘʪʦʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ  

ʇʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ  

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ 

5 
ʅʦʚʦʝ ʠ ʥʝʧʨʠ-

ʚʳʯʥʦʝ  
ʇʨʦʩʪʦ ʩʪʨʘʭ  

ʇʨʦʚʦʜʠʪʴ ʨʘʟʲʷʩʥʠʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ  

 

6 

ʇʦʪʝʨʷ ʜʝʥʝʛ ʩ ʥʝ-

ʷʩʥʦʡ ʧʦʣʴʟʦʡ  

 

ʆʪʩʫʪʩʪʚʠʝ ʨʘʙʦʪ ʧʦ ʘʥʘʣʠ-

ʟʫ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʣʴʟʘ-ʚʨʝʜ  

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʧʦʣʴʟʘ-ʚʨʝʜ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

 

7 ʈʠʩʢ  

ʆʪʩʫʪʩʪʚʠʝ ʨʘʙʦʪ ʧʦ ʘʥʘʣʠ-

ʟʫ ʠ ʦʮʝʥʢʝ ʨʠʩʢʘ ʥʘʥʦʪʝʭ-

ʥʦʣʦʛʠʡ  

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʘʥʘʣʠʟʫ ʠ ʦʮʝʥʢʝ ʨʠʩʢʘ ʥʘʥʦ-

ʪʝʭʥʦʣʦʛʠʡ  

 

8 
ʅʝʟʘʱʠʱʝʥʥʦʩʪʴ, 

ʥʝʟʘʢʦʥʥʦʩʪʴ  

ʆʪʩʫʪʩʪʚʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ 

ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ  

ʈʘʟʨʘʙʦʪʢʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝ-

ʛʫʣʠʨʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʦʙʨʘʱʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ  

ʆʙʲʝʢʪʠʚʥʘʷ ʵʢʩʧʝʨʪʥʘʷ, ʥʘʫʯʥʘʷ ʦʮʝʥʢʘ ʩʠʪʫʘʮʠʠ ʩʣʝʜʫʶʱʘʷ: 

- ʦʩʪʘʥʦʚʠʪʴ ʨʘʟʚʠʪʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʮʠ-

ʚʠʣʠʟʘʮʠʠ 21-ʦʛʦ ʚʝʢʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʥʦ ʨʝʘʣʴʥʳʝ ʨʠʩʢʠ ʦʪ ʝʝ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʫʪʠ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʘʥʩʥʘʮʠʦ-

ʥʘʣʴʥʳʤʠ ʫʩʠʣʠʷʤʠ. ʆʧʘʩʥʦʩʪʠ ʦʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʜʝʣʷʪ ʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʠʝ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 2. 

ʇʦʤʠʤʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʠ ʥʨʘʚʩʪʚʝʥʥʦ- ʪɻʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʝʜʠʮʠʥʳ, ʢʦʩʤʝʪʠʢʠ, ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʦʜʝʞʜʳ, ʜʦʤʘʰʥʝʛʦ 

ʪʝʢʩʪʠʣʷ, ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʜʨ. ʆʙʱʝʩʪʚʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʚ ʩʚʦʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʧʦʣʥʫʶ, 

ʦʙʲʝʢʪʠʚʥʫʶ ʠ ʷʩʥʫʶ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʦʠʥʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʥʘʥʦʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʨʝʰʝʥʠʷʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʚ ʣʠʮʝ ʵʢʩʧʝʨʪʥʦʛʦ ʩʦʦʙʱʝ-

ʩʪʚʘ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 
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ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʦʪʩʪʦʷʪ ʦʪ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ. ɸ ʟʘʪʨʘʪʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʵʪʠʯʝʩʢʠʭ, 

ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʥʝʜʨʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʨʝʟʢʦ ʦʪʩʪʘʝʪ ʦʪ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ ʥʘ ʧʣʘʥʝʪʘʨʥʦʤ ʫʨʦʚʥʝ ʤʝʥʷʪʴ, ʝʩʣʠ ʤʳ ʥʝ ʭʦʪʠʤ ʟʘʛʫ-

ʙʠʪʴ ʥʘʰʫ ʦʙʱʫʶ ʮʠʚʠʣʠʟʘʮʠʶ; ʤʝʥʷʪʴ ʧʫʪʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ. 

 

IV. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʨʠʩʢʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 
 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʘʩʩʝʤʙʣʝʨʦʚ (ʧʦ ɼʨʝʢʩʣʝʨʫ) 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʘʩʩʝʤʙʣʝʨʦʚ: 

- ʯʝʨʝʟ ʩʙʦʨʢʫ ʠʟ ʘʪʦʤʦʚ ʥʘ ʩʢʘʥʠʨʫʶʱʠʭ ʪʫʥʥʝʣʴʥʳʭ ʠʣʠ ʘʪʦʤʦʩʠʣʦʚʳʭ ʤʠʢʨʦʩʢʦʧʘʭ ʩ 

ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ; 

- ʯʝʨʝʟ ʭʠʤʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ï ʩʘʤʦʩʙʦʨʢʫ ʤʦʣʝʢʫʣ ʚ ʨʘʩʪʚʦʨʝ; 

- ʯʝʨʝʟ ʙʠʦʭʠʤʠʶ ʩ ʧʦʤʦʱʴʶ ʨʠʙʦʩʦʤ-ʘʩʩʝʤʙʣʝʨʦʚ. 

ɼʨʝʢʩʣʝʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʘʩʩʝʤʙʣʝʨʦʚ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʟʘʢʦʥʘʤ ʭʠ-

ʤʠʠ, ʠ ʦʥʠ ʤʦʛʫʪ ʩʪʨʦʠʪʴ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʧʦʣʝʟʥʳʭ ʥʘʥʦʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʩʫʧʝʨʢʦʤʧʴʶʪʝ-

ʨʳ. 

ɽʩʣʠ ʵʪʠ ʧʦʜʭʦʜʳ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ (ʧʨʦʛʥʦʟ ʩʧʝʮʠʘʣʠʩʪʦʚ 2017 ʛ. Ñ 10 ʣʝʪ), ʪʦ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩʙʦʨʢʘ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟ çʧʦʜʨʫʯʥʦʛʦè (ʣʶʙʦʛʦ) ʤʘʪʝʨʠʘʣʘ ʠ ʙʝʟ ʦʪʭʦʜʦʚ. 

ɸ ʵʪʦ ʠʟʤʝʥʠʪ ʩʘʤ ʩʦʚʨʝʤʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʢʣʘʜ, ʯʪʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʵʢʦʥʦʤʠʢʝ, ʩʦʮʠ-

ʘʣʴʥʦʡ ʩʬʝʨʝ ʠ ʵʪʠʢʝ. 

ʇʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʦʥʘ ʥʘʯʠʥʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʵʪʠʯʝ-

ʩʢʠʝ ʧʨʦʙʣʝʤʳ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʮ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʢʘ (ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʫʩʠʣʝʥʠʝ ʠʥʪʝʣʣʝʢʪʘ ʠ ʪ.ʜ.). 

ʅʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʦʥʠ ʥʘʯʠʥʘʶʪ ʚʣʠʷʪʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥ-

ʥʦʩʪʝʡ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʡ ʯʝʣʦʚʝʢʘ. ɸ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʙʝʟʦʧʘʩʥʦ ʠ ʪʨʝʙʫʝʪ ʦʩʤʳʩʣʝʥʠʷ ʙʫʜʫʱʝ-

ʛʦ ʫʞʝ ʩʝʛʦʜʥʷ. 

ɺʣʠʷʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʬʝʨʳ 

ʆʪʥʝʩʝʤ ʢ ʥʠʤ ʠʜʝʦʣʦʛʠʶ, ʤʝʜʠʮʠʥʫ, ʉʄʀ, ʵʢʦʣʦʛʠʶ, ʵʥʝʨʛʝʪʠʢʫ, ʚʦʝʥʥʫʶ ʩʬʝʨʫ ʠ ʩʬʝ-

ʨʫ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʏʝʨʝʟ ʚʣʠʷʥʠʝ ʥʘ ʵʪʠ ʩʬʝʨʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʦʡʜʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ (ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ʠ ʩʦʮʠʫʤʘʭ), ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ, ʥʝʦʙʨʘʪʠʤʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʠʝ 

ʩʦʮʠʫʤʦʚ. ʆʯʝʥʴ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʙʫʜʝʪ ʩʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʷʞʝʣʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʪʨʫʜʘ (ʠʩʯʝʟʥʦʚʝʥʠʝ ʨʘʙʦʯʝʛʦ ʢʣʘʩʩʘ ʚ ʩʪʘʨʦʤ ʧʦʥʠʤʘʥʠʠ). ʂʫʜʘ ʠ ʢʘʢ ʯʝʣʦʚʝʢ 

ʙʫʜʝʪ ʪʨʘʪʠʪʴ ʩʚʦʝ ʚʨʝʤʷ  - ʵʪʦ ʚʦʧʨʦʩ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘʮʠʠ. ʍʦʪʷ ʚ ʈʦʩʩʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ 

ʝʱʝ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʘ ʩʨʝʜʥʠʡ ʨʦʩʩʠʷʥʠʥ ʧʨʦʚʦʜʠʪ ʫ ʪʝʣʝʚʠʟʦʨʘ 3 ʯʘʩʘ 40 

ʤʠʥʫʪ ʚ ʩʫʪʢʠ. ʇʨʘʚʜʘ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʪʫʪ ʧʦʢʘ ʥʠ ʧʨʠ ʯʝʤ! 

ʍʦʨʦʰʦ ʝʩʣʠ ʚʣʠʷʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠʜʝʦʣʦʛʠʯʝʩʢʠ ʧʦʡʜʝʪ ʥʘ ʧʦʣʴʟʫ ʯʝʣʦʚʝʯʝʩʪʚʫ, ʠ 

ʦʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʟʥʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʧʦ-

ʩʦʙʥʦʩʪʝʡ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ɸ ʝʩʣʠ ʯʝʣʦʚʝʯʝʩʪʚʦ, ʢʘʢ ʀʚʘʥʫʰʢʘ-ʜʫʨʘʯʦʢ ʟʘʣʷʞʝʪ 

ʥʘ ʧʝʯʠ ʠ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʘʩʩʝʤʙʣʝʨʳ ʙʫʜʫʪ ʩʦʙʠʨʘʪʴ ʝʤʫ ʢʦʚʝʨ-ʩʘʤʦʣʝʪ ʠ ʩʢʘʪʝʨʪʴ-

ʩʘʤʦʙʨʘʥʢʫ. ɺʦʟʥʠʢʘʝʪ ʜʫʘʣʠʟʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠʥʜʠʚʠʜʫʫʤʘ, ʠ ʥʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʮʝʣʠʢʦʤ.  

ʉʧʨʘʚʠʪʩʷ ʣʠ ʩ ʵʪʠʤʠ ʨʠʩʢʘʤʠ ʯʝʣʦʚʝʢ ʠ ʯʝʣʦʚʝʯʝʩʪʚʦ, ʢʘʢ ʵʪʦ ʫʜʘʚʘʣʦʩʴ ʜʦ ʩʠʭ ʧʦʨ, ʢʦ-

ʛʜʘ ʧʨʦʠʩʭʦʜʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʚʦʣʶʮʠʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʥʷ, ʠʟʦʙʨʝʪʝʥʠʝ ʪʦʧʦʨʘ, ʢʦ-

ʣʝʩʘ, ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ, ʧʦʣʠʤʝʨʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ, ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ, 

ʛʝʥʥʘʷ ʠʥʞʝʥʝʨʠʷ ʠ ʪ.ʜ.). ɾʠʟʥʴ ʧʦʢʘʞʝʪ! 
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ʆʧʘʩʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ ʩ ʦʯʝʥʴ ʤʘʣʦʡ ʨʦʣʴʶ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʫʩʠʣʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ ʩʪʨʘʥ ʠ ʩʦʮʠʫʤʦʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʥʦ-

ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢʦʡ ʩʬʝʨʦʡ ʥʝʨʘʚʝʥʩʪʚʘ ʤʦʞʝʪ ʩʪʘʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʥʦʚʦʡ ʥʘʥʦʤʝʜʠʮʠʥʳ ʠ ʨʘʟʜʝʣʝʥʠʝ 

ʣʶʜʝʡ ʥʘ ʜʦʣʛʦ- ʠ ʢʦʨʦʪʢʦʞʠʚʫʱʠʭ. ʂ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʧʨʠʤʳʢʘʝʪ ʠ ʪʘʢʘʷ, ʢʘʢ ʥʝʨʘʚʥʦʜʦ-

ʩʪʫʧʥʦʩʪʴ ʢ ʩʨʝʜʩʪʚʘʤ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʩʠʣʝʥʠʷ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʟʘ ʩʯʝʪ ʥʘʥʦʪʝʭ-

ʥʦʣʦʛʠʡ ʠ ʝʱʝ ʙʦʣʴʰʠʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʵʣʠʪʦʡ ʠ ʦʩʪʘʣʴʥʳʤʠ ʣʶʜʴʤʠ.  

ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʳ ʨʠʩʢʠ ʜʦʩʪʠʞʝʥʠʡ ʚ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʝ: ʥʘʥʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʦʨʫʞʠʝ, 

ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʩʣʝʜʷʱʠʝ ʟʘ ʚʩʝʤ ʫʩʪʨʦʡʩʪʚʘ, ʙʦʝʚʳʝ ʥʘʩʝʢʦʤʳʝ (ʧʠʣʦʪʥʳʝ ʦʙʨʘʟʮʳ ʠʤʝʶʪʩʷ 

ʚ ʉʐɸ ʠ ʀʟʨʘʠʣʝ), ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘʥʦʦʦʨʫʞʠʷ ʥʘ ʣʶʜʝʡ ʨʘʟʥʦʡ ʨʘʩʳ ʩ ʫʯʝʪʦʤ 

ʛʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʧʦʤʦʱʴʶ ʥʝʚʠʜʠʤʳʭ 

ʥʘʥʦʨʦʙʦʪʦʚ, ʩʝʪʝʚʳʝ ʚʦʡʥʳ ʩ ʧʦʤʦʱʴʶ ʥʘʥʦʨʦʙʦʪʦʚ, ʩʦʟʜʘʥʠʝ ʙʦʝʚʳʭ ʞʠʚʦʪʥʳʭ. 

ʅʝ ʤʝʥʝʝ ʦʧʘʩʥʳʝ ʨʠʩʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʪʝʭ-

ʥʦʣʦʛʠʡ ʩʠʩʪʝʤʳ ʪʦʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʙʣʶʜʝʥʠʷ (ʆʨʚʵʣʣ ï ç1984è, çɹʦʣʴʰʦʡ ʙʨʘʪè). 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʵʪʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʘʶʪʩʷ ʫʞʝ ʩʝʡʯʘʩ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʧʨʦ-

ʷʚʠʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʣʠʯʥʳʭ ʠʣʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʮʝʣʷʭ, 

ʥʦʚʳʝ ʚʠʜʳ ʧʨʝʩʪʫʧʣʝʥʠʡ (ʥʘʥʦʭʘʢʝʨʳ), ʨʘʟʨʫʰʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʫʤʦʚ, ʩʚʝʨʭʟʘʚʠʩʠ-

ʤʦʩʪʴ ʦʪ ʧʨʦʛʨʘʤʤ ʠ ʢʦʤʧʴʶʪʝʨʦʚ. 

ʉʫʤʤʠʨʫʷ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʨʠʩʢʦʚ ʠ ʫʛʨʦʟ ʦʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʠ ʫʛʨʦʟ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ: 

- ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ; 

- ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨ; 

- ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʫʛʨʦʟʳ; 

- ʚʦʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʫʛʨʦʟʳ; 

- ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʨʠʩʢʠ; 

- ʛʣʦʙʘʣʴʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʠʩʢʠ. 

ʇʨʠʯʠʥʳ ʨʠʩʢʦʚ ʠ ʫʛʨʦʟ: 

- ʩʚʝʨʭʤʘʣʳʝ ʛʘʙʘʨʠʪʳ ʥʘʥʦʯʘʩʪʠʮ, ʠʭ ʚʳʩʦʢʘʷ ʧʨʦʥʠʢʘʶʱʘʷ (ʚʧʣʦʪʴ ʜʦ ʢʣʝʪʦʯʥʦʛʦ 

ʫʨʦʚʥʷ) ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʵʚʦʣʶʮʠʦʥʥʦ ʚʳʨʘʙʦ-

ʪʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ (ʥʘʥʦʯʘʩʪʠʮʳ  - ʥʝʟʥʘʢʦʤʳʝ çʥʝʚʠʜʠʤʢʠè ʜʣʷ ʞʠʚʦʛʦ); 

 - ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʦʩʪʘʚʘ ʥʘʥʦʙʲʝʢʪʦʚ ʠ ʩʣʦʞʥʦʩʪʴ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ; 

 - ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʨʛʘʥʦʚ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʩʘʥʵʧʠʜʝʤʩʪʘʥʮʠʡ (ʥʦʚʘʷ ʦʙʣʘʩʪʴ, ʜʝʬʠʮʠʪ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ); 

 - ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ, ʢʦʤʤʝʨʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʙʝʟ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʦʩʣʝʜʩʪʚʠʡ (ʨʠʩʢʠ); 

- ʤʘʣʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʠ ʤʠʥʠʘʪʶʨʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʝʝ ʚ çʜʦʤʘʰʥʠʭè ʫʩʣʦʚʠʷʭ ʧʨʠ ʠʟʚʝʩʪʥʦʤ çʥʦʫ ʭʘʫè ʪʝʭʥʦʣʦʛʠʠ. 

ʊʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʫʛʨʦʟʳ: 

- ʥʦʚʳʝ ʪʠʧʳ ʦʨʫʞʠʷ (ʫʞʝ ʧʦʷʚʠʣʠʩʴ); 

- ʩʢʨʳʪʥʦʩʪʴ ʦʨʫʞʠʷ; 

- ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʨʫʞʠʝ; 

- ʤʠʥʠʘʪʶʨʥʦʩʪʴ ʦʨʫʞʠʷ; 

- ʩʣʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ. 

ɺʦʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʫʛʨʦʟʳ: 

- ʥʦʚʳʝ ʪʠʧʳ ʦʨʫʞʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠ ʧʦʨʘʞʘʶʱʝʡ ʩʠʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʨʤʦʷʜʝʨʥʦʝ 

ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ (çʷʜʝʨʥʳʡ ʛʝʤʦʜʘʪʯʠʢè), ʤʠʥʠʘʪʶʨʥʦʝ ʦʨʫʞʠʝ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʩ 

ʤʦʱʥʳʤ ʠʤʧʫʣʴʩʥʳʤ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝʤ; 

- ʩʫʧʝʨʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ ʠ ʦʙʥʘʨʫʞʝʥʠʷ (ʤʦʛʫʪ ʙʳʪʴ 

ʚʤʦʥʪʠʨʦʚʘʥʳ ʚ ʦʙʤʫʥʜʠʨʦʚʘʥʠʝ); 
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- ʘʚʪʦʥʦʤʥʳʝ ʤʠʢʨʦʩʠʩʪʝʤʳ ʥʘʟʝʤʥʦʛʦ, ʚʦʟʜʫʰʥʦʛʦ, ʤʦʨʩʢʦʛʦ, ʢʦʩʤʠʯʝʩʢʦʛʦ ʙʘʟʠʨʦʚʘʥʠʷ 

ʜʣʷ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; 

- ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʝʦʙʥʘʨʫʞʘʝʤʦʩʪʠ (ʚʠʜʝʪʴ çʥʝʚʠʜʠ-

ʤʦʢè). 

ɻʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʨʠʩʢʠ: 

- ʦʪʢʨʳʪʳʝ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʧʨʷʤʦʛʦ ʩʦʟʜʘʥʠʷ ʦʨʫʞʠʷ ʤʘʩʩʦʚʦʛʦ ʧʦʨʘʞʝʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ 

ʩʪʨʘʥʘʤʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʘʫʯʥʦʛʦ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʦ-

ʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʣʳʤʠ ʩʪʨʘʥʘʤʠ ʜʣʷ ʧʨʷʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʦʨʫʞʠʷ ʜʣʷ ʘʩʩʠʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʦʪʚʝʪʘ. 

ɻʣʦʙʘʣʴʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʠʩʢʠ: 

- ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʩ ʥʝʜʦʩʪʠʞʠʤʳʤʠ ʚ ʧʨʠʨʦʜʝ ʩʚʦʡʩʪʚʘʤʠ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʳʥʦʢ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʩʳʨʴʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʩʪʨʘʥ, ʥʝ ʦʙ-

ʣʘʜʘʶʱʠʭ ʧʨʠʨʦʜʥʳʤ ʩʳʨʴʝʤ, ʥʦ ʚʣʘʜʝʶʱʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ; 

- ʥʘʥʦʵʥʝʨʛʝʪʠʢʘ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʵʥʝʨʛʦʝʤʢʦʡ ʠ ʠʟʤʝʥʠʪʴ ʛʝʦʧʦʣʠʪʠʯʝ-

ʩʢʫʶ ʢʘʨʪʫ ʤʠʨʘ, ʚʳʜʚʠʥʫʚ ʚ ʣʠʜʝʨʳ ʦʜʥʠ ʩʪʨʘʥʳ ʠ ʦʧʫʩʪʠʚ ʜʨʫʛʠʝ. 

ʆʙ ʵʪʠʭ ʨʠʩʢʘʭ ʠ ʫʛʨʦʟʘʭ ʜʦʣʞʥʳ ʟʥʘʪʴ ʛʨʘʞʜʘʥʝ ʤʠʨʘ, ʩʪʨʘʥ, ʥʦ ʵʪʠ ʨʠʩʢʠ ʠ ʫʛʨʦʟʳ ʚ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʩ ʦʛʨʦʤʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʳ ʟʥʘʪʴ, ʧʦʥʠʤʘʪʴ (ʭʦʪʷ ʙʳ 

ʚ ʦʙʱʝʤ ʚʠʜʝ) ʧʦʣʠʪʠʢʠ ʚʩʝʭ ʫʨʦʚʥʝʡ. ɸ ʫʯʝʥʳʝ ʜʦʣʞʥʳ ʩʪʘʚʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ ʠ ʧʨʦʩʚʝ-

ʱʘʪʴ, ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʜʦʩʪʦʠʥʩʪʚʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʨʠʩʢʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

 

V. ʂʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʦʪʨʘʩʣʝʚʳʭ ʧʨʦʙʣʝʤ 

 

1. ʂʦʩʤʝʪʠʢʘ ʠ ʥʘʥʦʢʦʩʤʝʪʠʢʘ ï ʫʩʧʝʭʠ ʠ ʨʠʩʢʠ 
 

ʉ ʢʘʢʠʤʠ ʥʘʥʦʧʨʦʜʫʢʪʘʤʠ ʦʙʱʝʩʪʚʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ, ʝʞʝʜʥʝʚʥʦ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʧʦʣʴʟʫʝʪʩʷ: 

ʪʝʢʩʪʠʣʴ, ʣʝʢʘʨʩʪʚʘ, ʙʳʪʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ ʠ ʢʦʩʤʝʪʠʢʘ, ʢʦʥʝʯʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʣʷ ʞʝʥʱʠʥ, 

ʥʦ ʪʝʧʝʨʴ ʠ ʜʣʷ ʤʫʞʯʠʥ. ʕʪʦ ʟʫʙʥʘʷ ʧʘʩʪʘ, ʢʨʝʤʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʣʦʩʴʦʥʳ, ʤʘʩʢʠ ʠ 

ʪ.ʜ. ʠ ʪ.ʧ. ʅʘ ʧʨʠʤʝʨʝ ʢʦʩʤʝʪʠʢʠ ʧʦʧʳʪʘʝʤʩʷ ʧʨʦʩʣʝʜʠʪʴ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʨʠʩʢʠ ʢʦʩʤʝʪʠʯʝʩʢʦʡ 

ʥʘʥʦʧʨʦʜʫʢʮʠʠ.   

ʉʝʛʦʜʥʷ ʤʦʱʥʘʷ ʩʠʩʪʝʤʘ ʨʝʢʣʘʤʳ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ) ʬʦʨʤʠʨʫʝʪ ʫ ʰʠʨʦʢʦʛʦ ʧʦʪʨʝʙʠʪʝ-

ʣʷ ʤʥʝʥʠʝ, ʯʪʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ  - ʩʦʚʨʝʤʝʥʥʦʝ, ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

(ʯʪʦ ʚ ʦʙʱʝʤ ʧʨʘʚʠʣʴʥʦ, ʥʦ, ʢʦʥʝʯʥʦ, ʥʝ ʚʩʝʛʜʘ), ʘ ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦ-

ʜʦʚ ʠ, ʟʥʘʯʠʪ, ʜʦʣʞʥʘ ʩʪʦʠʪʴ ʜʦʨʦʞʝ. ɸ ʚʦʪ ʵʪʦ ʫʞʝ ʢʦʤʤʝʨʯʝʩʢʠʡ ʪʨʶʢ. ɺʦ-ʧʝʨʚʳʭ, ʦʜʥʠʤ 

ʠʟ ʜʦʩʪʦʠʥʩʪʚ ʠ ʮʝʣʝʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʀ ʵʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʩʫʱʥʦʩʪʴʶ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ɺʦ-ʚʪʦʨʳʭ, ʢʦʥʝʯʥʦ, ʩʘʤʘ ʥʘʥʦʧʨʦʜʫʢʮʠʷ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʝʡ ʘʥʘʣʦʛʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʘʞʝ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʝ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʩʪʦʠʤʦʩʪʴ (ʮʝʥʘ) ʦʧʨʘʚʜʘʥʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʠʙʳʣʴ ʧʨʦʠʟʚʦʜʠʪʝʣʶ. ʅʦ! ɺ ʥʘʥʦʢʦʩʤʝʪʠʢʝ ʥʝ ʚʩʝʛʜʘ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ 

ʥʠʞʝ, ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʠʥʦʛʜʘ ʦʥʠ, ʢ ʩʦʞʘʣʝʥʠʶ, 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʦʧʘʩʥʦʩʪʴʶ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʦʜʫʢʮʠʷ, ʚʳʜʘʚʘʝ-

ʤʘʷ ʟʘ ʥʘʥʦ- ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʥʝ ʠʤʝʝʪ. ʅʘʥʦʢʦʩʤʝʪʠʢʘ ʦʙʝʱʘʝʪ ʦʤʦ-

ʣʦʞʝʥʠʝ, ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʤʦʨʱʠʥ ʠ ʮʝʣʣʶʣʠʪʘ, ʩʦʙʣʘʟʥʷʝʪ ʤʠʣʣʠʘʨʜʳ ʞʝʥʱʠʥ ʥʘ ʧʣʘʥʝʪʝ. 

ʂʦʩʤʝʪʠʯʝʩʢʘʷ ʠʥʜʫʩʪʨʠʷ, ʠʤʝʷ ʛʦʜʦʚʦʡ ʦʙʦʨʦʪ 200 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʨʝʘʣʴʥʳʭ ʠʛʨʦʢʦʚ ʥʘ ʨʳʥʢʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʅʘ ʜʦʣʶ ʢʦʩʤʝʪʠʢʠ ʧʨʠʭʦʜʠʪʩʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʪʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʥʦʯʘʩʪʠʮʘʤʠ: ʟʫʙʥʳʝ ʧʘʩʪʳ, ʩʦʣʥʮʝʟʘʱʠʪʥʳʝ ʢʨʝʤʳ, 

ʰʘʤʧʫʥʠ, ʪʝʥʠ ʜʣʷ ʛʣʘʟ, ʢʨʘʩʢʠ ʠ ʢʦʥʜʠʮʠʦʥʝʨʳ ʜʣʷ ʚʦʣʦʩ, ʛʫʙʥʳʝ ʧʦʤʘʜʳ, ʛʝʣʠ ʧʦʩʣʝ ʙʨʠ-

ʪʴʷ, ʫʚʣʘʞʥʠʪʝʣʠ ʠ ʜʝʟʦʜʦʨʘʥʪʳ.  
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ʀʤʝʥʥʦ ʥʘʥʦʢʦʩʤʝʪʠʢʘ ʧʦ ʯʠʩʣʫ ʧʘʪʝʥʪʦʚ ʚʧʝʨʝʜʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ, ʤʝʜʠʮʠʥʳ, ʬʘʨʤʘ-

ʮʝʚʪʠʢʠ, ʪʝʢʩʪʠʣʷ, ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʨʫʞʠʷ. ʀ ʵʪʦ ʧʦʥʷʪʥʦ! ʉ ʵʪʦʡ ʧʦʣʷʥʳ ʤʦʞʥʦ ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʠ ʚ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʩʥʷʪʴ ʧʝʥʢʫ ʚ ʚʠʜʝ ʩʚʝʨʭʧʨʠʙʳʣʠ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʦʡ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ 

ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩ ʙʦʣʝʝ ʜʦʣʛʠʤʠ ʜʝʥʴʛʘʤʠ. ʆʙʲʝʤ ʨʦʟʥʠʯʥʳʭ ʧʨʦʜʘʞ ʚ ʢʦʩʤʝʪʠ-

ʢʝ ʠ ʧʘʨʬʶʤʝʨʠʠ ʚ ɽʚʨʦʧʝ ʚ 2007 ʛ. ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 20 ʤʣʨʜ. ʝʚʨʦ,  ʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʪʝʤʧʘ ʨʦʩʪʘ (29,7%) ʥʘʙʣʶʜʘʣʩʷ ʜʣʷ ʩʦʣʥʮʝʟʘʱʠʪʥʦʡ ʢʦʩʤʝʪʠʢʠ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʪʦ-

ʨʦʡ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʯʘʩʪʠʮ (ʚ ʦʩʥʦʚʥʦʤ TiO2 ï ʜʚʫʦʢʠʩʠ ʪʠʪʘʥʘ). 

ʄʘʩʩʦʚʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʢʦʩʤʝʪʠʢʠ çʨʘʟʚʦʜʷʪè ʥʘ ʥʘʫʢʦʧʦʜʦʙʥʫʶ, ʧʩʝʚʜʦʥʘʫʯʥʫʶ ʨʝʢʣʘʤʫ, 

ʠʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʴ ʠ ʨʳʥʦʢ ʢʣʶʥʝʪ ʥʘ ʥʘʫʢʦʝʤʢʫʶ ʧʨʦʜʫʢʮʠʶ. ʕʪʦ ʩʧʦʩʦʙ ʚʳʜʝ-

ʣʠʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ, ʜʘʪʴ ʧʦʥʷʪʴ ʧʦʢʫʧʘʪʝʣʶ, ʯʪʦ ʥʘ ʥʝʛʦ ʨʘʙʦʪʘʶʪ ʩʘ-

ʤʳʝ ʫʤʥʳʝ ʫʯʝʥʳʝ ʧʣʘʥʝʪʳ. ʇʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʥʘʫʢʦʧʦʜʦʙʥʳʭ ʨʝʢʣʘʤ. 

çʂʨʝʤ, ʦʙʦʛʘʱʝʥʥʳʡ ʧʨʦʢʩʠʣʘʥʦʤ, ʟʘʧʫʩʢʘʝʪ ʚʳʨʘʙʦʪʢʫ ʢʦʞʝʡ ʧʷʪʠ ʚʠʜʦʚ ʢʦʣʣʘʛʝʥʦʚ, 

ʙʦʨʝʪʩʷ ʩ ʧʨʠʟʥʘʢʘʤʠ ʭʨʦʥʦ- ʠ ʬʦʪʦʩʪʘʨʝʥʠʷ! 

ʀʣʠ çɺ ʩʦʩʪʘʚʝ ʢʦʩʤʝʪʠʢʠ (ʬʠʨʤʳ ʥʝ ʙʫʜʝʤ ʫʢʘʟʳʚʘʪʴ) ʥʘʥʦʢʦʤʧʣʝʢʩʳ ʨʘʙʦʪʘʶʪ ʥʘ ʬʠ-

ʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ: ʟʘ ʩʯʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʩ ʜʚʫʭʤʝʨʥʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ 

ʜʦ ʪʨʝʭʤʝʨʥʦʡ ʚʥʫʪʨʠ ʝʝ; ʥʘʥʦʢʦʤʧʣʝʢʩʳ ʤʛʥʦʚʝʥʥʦ ʧʨʦʥʠʢʘʶʪ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʵʧʠʜʝʨʤʠʩʘ 

ʠ ʩʦʟʜʘʶʪ ʪʘʤ ʪʦʥʯʘʡʰʫʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʨʝʰʝʪʢʫ, ʢʦʪʦʨʘʷ ʤʦʤʝʥʪʘʣʴʥʦ ʨʘʟʛʣʘʞʠʚʘʝʪ 

ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʨʱʠʥʳ ʠ ʧʨʠʜʘʝʪ ʢʦʞʝ ʩʠʷʶʱʠʡ ʚʠʜ. ɿʘʪʝʤ ʨʝʰʝʪʢʠ ʠʟ ʥʘʥʦʯʘʩʪʠʮ ʥʘʯʠʥʘ-

ʶʪ ʩʦʢʨʘʱʘʪʴʩʷ ʠ ʧʦʜʪʷʛʠʚʘʪʴ ʛʣʫʙʦʢʠʝ ʩʣʦʠ ʢʦʞʠè. 

ʆʙʝ ʨʝʢʣʘʤʳ ʙʝʟʛʨʘʤʦʪʥʳ, ʣʞʠʚʳ ʠ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʥʠ ʢ ʥʘʫʢʝ, ʥʠ ʢ ʥʘʥʦ-

ʪʝʭʥʦʣʦʛʠʠ. ɸʚʪʦʨ ʧʦʜʯʝʨʢʥʫʣ ʥʘʠʙʦʣʝʝ ʥʘʛʣʳʝ ʤʘʥʢʠ. ʉʤʳʩʣ ʵʪʠʭ ʨʝʢʣʘʤ ʥʝ ʤʦʞʝʪ ʧʦʥʷʪʴ 

ʥʠʢʪʦ, ʥʠ ʘʚʪʦʨʳ, ʥʠ ʧʦʢʫʧʘʪʝʣʠ. ʅʦ ʟʘʪʦ ʦʥʦ ï ʦʢʦʣʦʥʘʫʯʥʦ ʠ ʙʦʣʚʘʥʠʪ ʧʦʪʨʝʙʠʪʝʣʷ. 

ɺʩʝʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʥʦʢʦʩʤʝʪʠʢʠ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʥʦ- ʠ ʥʝ ʥʘʥʦ- ʦʙʲʝʜʠʥʷʝʪ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʮʝʥʘ, ʢʦʪʦʨʘʷ ʥʘ 50-100% (ʚ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʳʭ ʩʣʫʯʘʷʭ, ʚ ʜʝʩʷʪʢʠ ʨʘʟ) ʚʳʰʝ ʮʝʥʳ 

ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʙʝʟ ʧʨʠʩʪʘʚʢʠ ʥʘʥʦ-. 

 ɺ ʢʦʩʤʝʪʠʢʫ ʥʘʯʘʣʠ ʧʨʦʥʠʢʘʪʴ ʩʘʤʳʝ ʠʥʪʝʨʝʩʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ ï ʬʫʣʣʝʨʝʥʳ (ʦʩʦʙʘʷ 

ʬʦʨʤʘ ʫʛʣʝʨʦʜʘ). ʅʦ ʥʝ ʚʩʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʘʥʦʢʦʩʤʝʪʠʢʠ ʟʥʘʶʪ, ʯʪʦ ʵʪʠ ʥʘʥʦʯʘʩʪʠʮʳ ʩʧʦʩʦʙ-

ʥʳ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʠ ʧʦʚʨʝʞʜʘʪʴ ʢʣʝʪʢʠ ʤʦʟʛʘ. ʕʪʠʤ ʮʠʪʦ-

ʩʪʘʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʦʤ ʬʫʣʣʝʨʝʥʦʚ ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʝʢʘʨʩʪʚ ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʠ 

ʢ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʦʧʫʭʦʣʷʤ. ʅʦ ʚʨʷʜ ʣʠ ʠʭ ʥʝ ʙʝʟʦʧʘʩʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʥʘʥʦʢʦʩʤʝʪʠʢʝ. 

ʄʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠ ʪʘʢʫʶ ʨʝʢʣʘʤʫ ʢʨʝʤʘ (ʬʠʨʤʫ ʟʥʘʶ, ʥʦ ʥʝ ʫʢʘʞʫ, ʘ ʪʦ ʟʘʩʫʜʷʪ, ʜʝʥʝʛ ʫ 

ʥʠʭ ʤʥʦʛʦ): çʂʨʝʤ ʩʧʦʩʦʙʝʥ ʫʚʝʣʠʯʠʪʴ ʛʨʫʜʴ ʩ ʧʝʨʚʦʛʦ ʨʘʟʤʝʨʘ ʜʦ ʪʨʝʪʴʝʛʦ: ʥʘʥʦʣʠʧʦʩʦʤʳ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ, ʨʘʩʰʠʨʷʶʪ ʛʨʫʜʴ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʩʪʠʤʫʣʠʨʫʷ ʨʘʟʨʘʙʦʪʢʫ 

ʛʨʫʜʥʳʭ ʪʢʘʥʝʡ ʠ ʫʜʣʠʥʷʷ ʤʦʣʦʯʥʳʝ ʞʝʣʝʟʳè. ʅʫ, ʵʪʦ ʫʞʝ ʥʝ ʧʨʦʩʪʦ ʣʦʞʴ, ʘ ʥʘʛʣʘʷ ʘʥʪʠʥʘ-

ʫʯʥʘʷ ʣʦʞʴ! ʅʦ ʥʘ ʥʝʝ çʚʝʜʝʪʩʷè ʤʘʣʦʦʙʨʘʟʦʚʘʥʥʘʷ ʦʛʣʘʤʫʨʝʥʥʘʷ ʧʫʙʣʠʢʘ. ʆʜʥʘʢʦ ʵʪʠ ʰʝ-

ʜʝʚʨʳ ʧʩʝʚʜʦʥʘʫʢʠ ʥʝ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʚ ʢʦʩʤʝʪʠʢʝ ʥʝʪ ʨʝʘʣʴʥʳʭ, ʠʩʪʠʥʥʳʭ ʫʩʧʝʭʦʚ ʥʘʥʦʪʝʭ-

ʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʝʨʴʝʟʥʦʡ ʥʘʫʢʝ. 

ʄʦʞʥʦ ʧʝʨʝʯʠʩʣʠʪʴ ʦʩʥʦʚʥʳʝ ʢʦʩʤʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʣʠ 

ʫʧʦʤʠʥʘʝʪʩʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʧʦ ʜʝʣʫ ʠʣʠ ʜʣʷ ʨʝʢʣʘʤʳ. 

ʉʨʝʜʩʪʚʘ ʦʪ ʠ ʧʦʩʣʝ ʟʘʛʘʨʘ (ʥʘʥʦʢʘʧʩʫʣʳ ʚʠʪʘʤʠʥʦʚ); çʚʦʟʨʘʩʪʥʘʷè ʢʦʩʤʝʪʠʢʘ (ʬʫʣʣʝʨʝ-

ʥʳ, ʥʘʥʦʯʘʩʪʠʮʳ ʛʣʶʢʦʥʦʣʘʢʪʘʪʘ, ʚʠʪʘʤʠʥʦʚ, ʣʠʧʦʩʦʤʳ, ʦʢʩʠʜ ʮʠʥʢʘ, ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ, ʥʘʥʦ-

ʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ʨʝʪʠʥʦʣ ʠ ʚʠʪʘʤʠʥʳ, ʥʘʥʦʣʠʧʦʩʦʤʳ ʣʘʢʪʘʪʘ ʥʘʪʨʠʷ, ʢʘʣʝʥʜʫʣʳ, ʦʨʝʰʥʠʢʘ, 

ʞʝʥʴʰʝʥʷ, ʥʘʥʦʩʦʤʳ ʚʠʪʘʤʠʥʘ ɽ ʠ ʧʨʦʚʠʪʘʤʠʥʘ ɺ5); ʢʨʝʤ ʧʨʦʪʠʚ ʚʦʩʧʘʣʝʥʠʷ ʠ ʟʫʜʘ (ʥʘʥʦ-

ʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ʦʢʩʠʜ ʮʠʥʢʘ); ʢʨʝʤ ʧʦʜ ʛʣʘʟʘ (ʬʫʣʣʝʨʝʥʳ, ʣʠʧʦʩʦʤʳ); ʨʫʤʷʥʘ (ʧʠʛʤʝʥʪʳ, 

ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ, ʦʢʩʠʜ ʮʠʥʢʘ); ʣʦʩʴʦʥʳ ʜʣʷ ʪʝʣʘ (ʘʥʪʠʮʝʣʣʶʣʠʪʥʘʷ çʥʘʥʦʜʦʩʪʘʚʢʘè); ʤʦʶ-

ʱʠʝ ʠ ʦʯʠʱʘʶʱʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʝʣʘ (ʥʘʥʦʣʠʧʦʩʦʤʳ ʚʠʪʘʤʠʥʘ ɸ); ʙʨʦʥʟʝʨʳ ʠ ʦʩʚʝʪʣʠʪʝʣʠ 

(ʥʘʥʦʪʘʣʴʢ, ʥʘʥʦʢʚʘʨʮ, ʥʘʥʦʪʦʧʘʟ, ʦʢʩʠʜ ʮʠʥʢʘ, ʥʘʥʦʚʠʪʘʤʠʥʳ); ʜʝʢʦʨʘʪʠʚʥʘʷ ʢʦʩʤʝʪʠʢʘ 

(ʛʣʶʢʦʥʦʣʘʢʪʘʪ); ʤʘʩʢʠʨʫʶʱʘʷ ʢʦʩʤʝʪʠʢʘ (ʧʫʜʨʘ, ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ, ʦʢʩʠʜ ʮʠʥʢʘ, ʥʘʥʦʩʬʝʨʳ 

ʛʠʘʣʫʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ); ʢʦʥʜʠʮʠʦʥʝʨʳ (ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ); ʢʨʝʤʳ ʦʪ ʤʦʨʱʠʥ (ʦʢʩʠʜ ʮʠʥʢʘ); 

ʩʨʝʜʩʪʚʘ ʦʪ ʦʙʣʳʩʝʥʠʷ (ʥʘʥʦʩʦʤʳ); ʙʘʣʴʟʘʤ ʜʣʷ ʛʫʙ (ʥʘʥʦʢʩʠʜ ʮʠʥʢʘ); ʙʣʝʩʢ ʜʣʷ ʛʫʙ (ʥʘʥʦ-

ʧʦʨʦʰʦʢ ʪʦʧʘʟʘ, ʥʘʥʦʢʚʘʨʮ); ʧʦʤʘʜʘ (ʥʘʥʦʪʦʧʘʟ, ʥʘʥʦʢʚʘʨʮ); ʩʨʝʜʩʪʚʘ ʦʪ ʟʘʛʘʨʘ, ʠʩʢʫʩʩʪʚʝʥ-



56 
 

ʥʳʡ ʟʘʛʘʨ (ʥʘʥʦʜʠʦʢʩʠʜ ʪʠʪʘʥʘ, ʥʘʥʦʧʠʛʤʝʥʪʳ, ʥʘʥʦʚʠʪʘʤʠʥʳ) ʠ ʪ.ʜ., ʠ ʪ.ʜ., ʠ ʪ.ʜ. ɺʩʝ ʚʳʰʝ 

ʧʨʠʚʝʜʝʥʥʦʝ ʚʟʷʪʦ ʠʟ ʨʝʢʣʘʤ ʢʦʩʤʝʪʠʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ. 

ɺʩʶ ʥʘʥʦʢʦʩʤʝʪʠʢʫ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ 

ʧʨʦʥʠʢʘʶʱʫʶ ʯʝʨʝʟ ʢʦʞʥʳʡ ʙʘʨʴʝʨ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʥʝ ʩʪʦʣʴ ʦʧʘʩʥʘ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʢʘʢ ʚʪʦʨʘʷ ʛʨʫʧʧʘ, ʥʘʥʦʠʥʛʨʝʜʠʝʥʪʳ  ʢʦʪʦ-

ʨʦʡ ʩʧʦʩʦʙʥʳ, ʧʦʧʘʜʘʷ ʚ ʢʨʦʚʝʪʦʢ, ʨʘʟʥʦʩʠʪʩʷ ʧʦ ʚʩʝʤʫ ʦʨʛʘʥʠʟʤʫ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ çʥʘʥʦʵʤʫʣʴʩʠʠè, ʠʤʝʶʱʠʝ ʨʘʟʤʝʨʳ ʢʘʧʝʣʴ ʦʪ 100-100000 ʥʤ, ʠʥʦʛʜʘ ʩʦʜʝʨʞʘʪ ʢʘʧ-

ʣʠ ~ 10 ʥʤ. ʊʘʢʠʝ ʵʤʫʣʴʩʠʠ ʧʨʦʟʨʘʯʥʳ ʠ ʠʤʝʶʪ ʭʦʨʦʰʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʥʦ ʘʛʨʝʛʘ-

ʪʠʚʥʦ ʥʝʫʩʪʦʡʯʠʚʳ. ʉʠʪʫʘʮʠʷ ʧʦʭʦʞʘ ʥʘ ʤʠʢʨʦ- ʠ ʥʘʥʦʵʤʫʣʴʩʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʠʜʘ-

ʥʠʷ ʪʝʢʩʪʠʣʶ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʚʦʡʩʪʚ, ʥʘʧʨʠʤʝʨ ʵʤʫʣʴʩʠʠ ï ʤʷʛʯʠʪʝʣʠ. 

ɺʘʞʥʦʡ (ʩʘʤʦʡ ʤʘʩʩʦʚʦʡ, ʢʨʫʧʥʦʪʦʥʥʘʞʥʦʡ) ʛʨʫʧʧʦʡ ʥʘʥʦʯʘʩʪʠʮ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʩʤʝ-

ʪʠʢʝ, ʥʝ ʧʨʦʥʠʢʘʶʱʝʡ ʯʝʨʝʟ ʢʦʞʫ, ʷʚʣʷʶʪʩʷ ʧʠʛʤʝʥʪʳ, ʋʌ-ʬʠʣʴʪʨʳ (ʩʦʣʥʮʝʟʘʱʠʪʘ) ʥʘ ʦʩ-

ʥʦʚʝ ʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ (ʮʠʥʢ, ʪʠʪʘʥ ʠ ʜʨ.) ʠ ʦʨʛʘʥʠʢʠ (ʙʝʥʟʦʬʝʥʦʥ), ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʚ 

ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ. ʕʪʦʪ ʚʠʜ ʥʘʥʦʢʦʩʤʝʪʠʢʠ ʥʘʠʙʦʣʝʝ ʦʧʨʘʚʜʘʥ ʧʦ ʩʚʦʠʤ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʠʤ ʩʚʦʡʩʪʚʘʤ (ʪʦʥʠʨʦʚʘʥʠʝ, ʟʘʱʠʪʘ ʦʪ ʋʌ-ʦʞʦʛʦʚ) ʠ ʤʘʣʦʡ ʪʦʢʩʠʯʥʦʩʪʠ. ʆʢʠʩʣʳ ʤʝʪʘʣ-

ʣʦʚ ʚ ʥʘʥʦʬʦʨʤʝ ʙʝʩʮʚʝʪʥʳ ʠ ʧʦʛʣʦʱʘʶʪ ʋʌ, ʟʘʱʠʱʘʷ ʢʦʞʫ ʦʪ ʝʛʦ ʨʘʟʨʫʰʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ. 

ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʜʚʫʦʢʠʩʴ ʪʠʪʘʥʘ ʙʫʜʝʪ ʟʘʤʝʥʝʥ ʚ ʵʪʠʭ ʢʨʝʤʘʭ ʝʱʝ ʤʝʥʝʝ ʪʦʢʩʠʯʥʳʤ ʜʠ-

ʦʢʩʠʜʦʤ ʮʝʨʠʷ (ʉʝʆ2). 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʝʧʨʦʥʠʢʘʶʱʝʡ ʯʝʨʝʟ ʢʦʞʫ ʥʘʥʦʢʦʩʤʝʪʠʢʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʘʥʪʠʤʠʢʨʦʙ-

ʥʫʶ. 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʩʝʨʝʙʨʘ ʚ ʧʨʝʧʘʨʘʪʘʭ ʦʥʠ ʧʝʨʝʭʦʜʷʪ ʠʟ ʨʘʟʨʷʜʘ ʢʦʩʤʝ-

ʪʠʯʝʩʢʠʭ ʚ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ (ʣʝʯʝʥʠʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʥ). 

ʄʝʞʜʫ ʧʨʦʥʠʢʘʶʱʠʤʠ ʠ ʥʝʧʨʦʥʠʢʘʶʱʠʤʠ ʯʝʨʝʟ ʢʦʞʫ ʥʘʥʦʢʦʩʤʝʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʥʝʪ ʯʝʪʢʦʡ ʛʨʘʥʠʮʳ, ʪ.ʢ. ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʜʝʞʥʳʝ, ʩʠʩʪʝʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʳʚʘʶʱʠʝ 

ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʩ ʠʭ ʧʨʦʥʠʢʘʶʱʝʡ ʯʝʨʝʟ ʢʦʞʫ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʕʪʦ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʘʟʤʝ-

ʨʦʚ, ʥʦ ʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʚʝʱʝʩʪʚʘ, ʛʝʦʤʝʪʨʠʠ ʯʘʩʪʠʮ, ʭʘʨʘʢʪʝʨʘ (ʚʦʟʨʘʩʪ, ʧʦʣ, ʧʦ-

ʨʠʩʪʦʩʪʴ, ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ, ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ  ʠ ʜʨ.) ʢʦʞʠ. ʄʥʦʛʠʝ ʤʦʣʝʢʫʣʳ ʜʘʞʝ 

ʘʥʛʩʪʨʝʤʥʦʛʦ ʨʘʟʤʝʨʘ (10
-1
 ʥʤ) ʥʝ ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ ʢʦʞʫ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʘʞʝ ʤʠʢʨʦʥʥʳʝ ʯʘ-

ʩʪʠʮʳ ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʜʝʬʝʢʪʳ ʢʦʞʠ. ʀ ʚʩʝ ʞʝ, ʯʝʤ ʤʝʥʴʰʝ ʨʘʟʤʝʨ ʯʘʩʪʠʮ, ʪʦ ʧʨʠ 

ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʝʤ ʣʝʛʯʝ ʦʥʠ ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ ʢʦʞʫ ʚ ʦʨʛʘʥʠʟʤ. ʂʦʞʘ ʯʝʣʦʚʝʢʘ 

(ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʧʦʨ ʟʜʦʨʦʚʦʡ ʢʦʞʠ ʤʝʥʝʝ 20 ʥʤ) ï ʧʨʦʜʫʢʪ ʜʦʣʛʦʡ ʵʚʦʣʶʮʠʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʭʦʨʦʰʠʤ ʬʠʣʴʪʨʦʤ, ʙʘʨʴʝʨʦʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʥʦʯʘʩʪʠʮ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʦʵʪʦʤʫ ʨʝʢʣʘʤʘ ʧʨʦʥʠʢʘʶʱʝʡ ʯʝʨʝʟ ʢʦʞʫ ʢʦʩʤʝʪʠʢʠ ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦʩʪʠ.  

ʆʪʯʝʪ ɽʚʨʦʢʦʤʠʩʩʠʠ ʧʦ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘʥʦʢʦʩʤʝʪʠʢʠ ʛʦʚʦʨʠʪ, ʯʪʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʙʦʣʝʝ 10 ʥʤ ʯʝʨʝʟ ʟʜʦʨʦʚʫʶ ʢʦʞʫ ʥʝʪ. ʆʜʥʘʢʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ɽʚʨʦʧʳ ʠʤʝʶʪ ʘʪʠʧʠʯʥʫʶ ʧʨʦʙʣʝʤʥʫʶ (ʯʘʩʪʠʯʥʦ ʨʘʟʨʫʰʝʥʥʫʶ) ʢʦʞʫ, ʘ ʫ 2% ʥʘʙʣʶʜʘʶʪʩʷ 

ʜʝʨʤʘʪʠʪʳ. 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʢʦʞʠ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʝʝ ʜʝʬʦʨʤʘʮʠʠ (ʥʘ ʩʛʠʙʘʭ, ʧʨʠ ʤʘʩʩʘʞʝ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʥʠʢʘʶʱʝʡ ʥʘʥʦʢʦʩʤʝʪʠʢʠ, ʛʨʘʥʠʯʘʱʝʡ ʩ ʣʝʯʝʙʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʦʧʨʘʚʜʘʥʦ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ (ʨʘʢ ʢʦʞʠ, ʜʝʨʤʘʪʠʪʳ, ʤʝʣʘʥʦʤʘ). 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʘʥʦʯʘʩʪʠʮ ʚ ʤʠʨʝ ʷʚʣʷʝʪʩʷ ʜʚʫʦʢʠʩʴ ʪʠʪʘʥʘ 

(~ 2500 ʪʦʥʥ ʚ ʛʦʜ), ʧʨʠʯʝʤ 50% ʠʟ ʵʪʦʛʦ ʠʜʝʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʩʤʝʪʠʢʠ. ʅʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘʥʦʯʘʩʪʠʮʳ TiO2 ʩʧʦʩʦʙʥʳ ʧʦʨʘʞʘʪʴ ʥʝʨʚʥʳʝ ʢʣʝʪʢʠ ʤʦʟʛʘ. ʂʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

TiO2 ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʋʌ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʳʩʦʢʦʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʭ ʘʢʪʠʚʥʳʭ ʯʘ-

ʩʪʠʮ (ʨʘʜʠʢʘʣʳ, ʩʠʥʛʣʝʪʥʳʡ ʢʠʩʣʦʨʦʜ, ʧʝʨʝʢʠʩʠ), ʩʧʦʩʦʙʥʳʝ ʨʘʟʨʫʰʘʪʴ ʢʘʢ ʢʣʝʪʢʠ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʪʘʢ ʠ ʟʜʦʨʦʚʳʝ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʤʝʪʘʣʣʦʚ ʦʢʩʠʜʦʚ ʚ ʬʦʨʤʝ ʥʘʥʦʯʘʩʪʠʮ (ʜʘʞʝ ʟʦʣʦʪʘ ʠ ʩʝʨʝʙʨʘ) ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʦʣʝʟ-

ʥʦ, ʪʘʢ ʠ ʚʨʝʜʥʦ ʠʟ-ʟʘ ʠʭ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ. 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʝʨʝʜ ʚʳʚʦʜʦʤ ʣʶʙʦʛʦ ʥʘʥʦʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʦʢ ʥʝʦʙʭʦ-

ʜʠʤʳ ʩʝʨʴʝʟʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʝʛʦ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʧʨʦʭʦʞʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʝʨ-
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ʪʠʬʠʢʘʮʠʠ. ʕʪʦ ʜʦʩʪʫʧʥʦ ʢʨʫʧʥʳʤ ʬʠʨʤʘʤ ï ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʢʦʩʤʝʪʠʢʠ, ʠʤʝʶʱʠʤ ʙʦʣʴ-

ʰʠʝ ʧʨʠʙʳʣʠ. 

ʄʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʠ ʦʥʘ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʚ 

ʬʦʨʤʝ çʧʘʩʧʦʨʪʘ ʥʘʥʦʤʘʪʝʨʠʘʣʘè - ʜʦʢʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴ-

ʰʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʝʤ ʩʪʘʥʜʘʨʪʥʳʡ çʣʠʩʪ ʙʝʟʦʧʘʩʥʦʩʪʠè (MSDS). ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʘʢʦʛʦ ʜʦʢʫ-

ʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘʥʦʢʦʤʧʦʟʠʮʠʡ, ʥʘʥʦʦʙʲʝʢʪʦʚ, ʥʘʥʦʩʠʩʪʝʤ, ʥʘʥʦʫʩʪʨʦʡʩʪʚ ʠ ʪ.ʜ. (ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʘʥʦʢʦʩʤʝʪʠʢʠ ʠ ʥʘʥʦʪʝʢʩʪʠʣʷ) ʩʤʦʛʣʠ ʙʳ ʪʦʯʥʝʝ ʧʨʝʜʩʢʘʟʘʪʴ ʧʦʚʝʜʝʥʠʝ ʠ ʬʫʥʢ-

ʮʠʠ ʥʘʥʦʯʘʩʪʠʮ ʚ ʩʠʩʪʝʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ.  

ʅʘʜʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ ʨʠʩʢʦʚ ʦʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʩʣʦʞʥʳʝ, ʪʨʝʙʫʶʱʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʚʦʣʠ, ʘʩʩʠʛʥʦʚʘʥʠʡ 

ʥʘ ʧʣʘʥʝʪʘʨʥʦʤ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʫʨʦʚʥʷʭ. ʏʘʩʪʥʦʡ, ʥʦ ʦʯʝʥʴ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʪʦʯʥʫʶ ʦʯʝʥʴ ʜʦʨʦʛʦʩʪʦʷʱʫʶ ʪʝʭʥʠʢʫ ʠʟ-

ʤʝʨʝʥʠʷ ʯʘʩʪʠʮ ʥʘʥʦʨʘʟʤʝʨʘ. ɽʩʣʠ ʪʳ ʥʝ ʤʦʞʝʰʴ ʠʟʤʝʨʠʪʴ, ʪʦ ʥʝ ʤʦʞʝʰʴ ʩʦʟʜʘʪʴ ʠ ʦʭʘʨʘʢ-

ʪʝʨʠʟʦʚʘʪʴ. 

 

2. ʂʦʨʦʪʢʦ ʦ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʳʭ ʦʧʘʩʥʦʩʪʷʭ ʠʣʠ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʪʝʢʩʪʠʣʷ 
 

 ʊʝʢʩʪʠʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, ʦʜʝʞʜʘ, ʦʙʫʚʴ, ʢʦʪʦʨʳʝ ʚʩʝ ʙʦʣʴʰʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʯʘʩʪʠʮʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʦʧʘʩʥʦʩʪʴ ʢʘʢ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠ ʚʩʝ ʥʘʥʦʧʨʦʜʫʢʪʳ 

ʧʦ ʚʳʩʢʘʟʘʥʥʳʤ ʨʘʥʝʝ ʦʙʱʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ, ʪʘʢ ʠ ʧʦ ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʊʘʢ 

ʦʜʝʞʜʘ, ʥʠʞʥʝʝ ʠ ʧʦʩʪʝʣʴʥʦʝ ʙʝʣʴʝ, ʛʦʣʦʚʥʳʝ ʫʙʦʨʳ, ʦʙʫʚʴ ʢʦʥʪʘʢʪʠʨʫʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʠʣʠ ʢʦʩʚʝʥʥʦ ʩ ʢʦʞʝʡ ʯʝʣʦʚʝʢʘ, ʜʦʤʘʰʥʠʡ ʪʝʢʩʪʠʣʴ ʬʦʨʤʠʨʫʝʪ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, 

ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʪʝʢʩʪʠʣʴ ʦʩʦʙʝʥʥʦ çʪʝʩʥʦ ʩʚʷʟʘʥè ʩ ʯʝʣʦʚʝʢʦʤ. ʂʦʥʝʯʥʦ ʠ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ 

ʪʝʢʩʪʠʣʷ, ʦʜʝʞʜʳ, ʦʙʫʚʠ, ʛʦʣʦʚʥʳʭ ʫʙʦʨʦʚ ʩʫʱʝʩʪʚʫʶʪ ʩʠʩʪʝʤʳ ʩʝʨʪʠʬʠʢʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟʜʝʣʠʷ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ʅʘʠʙʦʣʴʰʝʡ ʠʟʚʝʩʪʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʕʂʆʊɽʂʉ (100 ʠ 200), ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ 

ʧʦʣʦʞʝʥʘ ʦʯʝʥʴ ʨʘʟʫʤʥʘʷ ʦʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʢʩʪʠʣʷ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʢʩʪʠʣʷ. ɺʩʝ ʠʟʜʝʣʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝ-

ʣʦʚʝʢʘ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

- ʜʝʪʩʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ (ʩʘʤʳʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ); 

- ʠʟʜʝʣʠʷ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʢʦʞʝʡ ʯʝʣʦʚʝʢʘ (ʪʨʝ-

ʙʦʚʘʥʠʷ ʞʝʩʪʢʠʝ); 

- ʠʟʜʝʣʠʷ, ʥʝ ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʩ ʢʦʞʝʡ ʯʝʣʦʚʝʢʘ (ʪʨʝʙʦʚʘʥʠʷ ʤʷʛʢʠʝ); 

- ʜʦʤʘʰʥʠʡ ʪʝʢʩʪʠʣʴ: ʢʦʚʨʳ, ʧʦʨʪʴʝʨʳ, ʰʪʦʨʳ ʠ ʪ.ʜ. (ʪʨʝʙʦʚʘʥʠʷ ʞʝʩʪʢʠʝ, ʥʦ ʥʘʮʝʣʝʥʥʳʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʜʝʣʝʥʠʝʤ ʣʝʪʫʯʠʭ ʧʨʦʜʫʢʪʦʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʥʘʧʨʠʤʝʨ, ʬʦʨʤʘʣʴʜʝʛʠʜ). 

ʕʢʦʪʝʢʩ-100 ʦʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ (ʥʦʨʤʳ) ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʢʨʘʩʠ-

ʪʝʣʠ, ʘʧʧʨʝʪʳ, ʤʝʪʘʣʣʳ, ʦʨʛʘʥʠʢʘ ʠ ʪ.ʜ.) ʚ ʪʝʢʩʪʠʣʝ, ʘ ʕʢʦʪʝʢʩ-200 ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦ-

ʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʪʝʢʩʪʠʣʝ ʠ ʚ ʚʦʟʜʫʭʝ ʧʨʠ ʠʭ ʵʤʠʩʩʠʠ. ʉʠʩʪʝʤʘ  ʭʦʨʦʰʘʷ, ʝʡ 

ʧʦʣʴʟʫʶʪʩʷ ~ 80% ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʝʢʩʪʠʣʷ. ʅʦ ʵʪʘ ʩʠʩʪʝʤʘ 

ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʝʱʝ ʜʦ ʵʨʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʩʝʡʯʘʩ, ʢʦʥʝʯʥʦ, ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, 

ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘʥʦʯʘʩʪʠʮ, ʪʘʢ ʠ ʤʝʪʦʜʦʚ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʥʦʨʤ ʩʦʜʝʨʞʘʥʠʷ.  

ʕʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʳ ʠ ʜʣʷ ʩʠʩʪʝʤ ʩʝʨʪʠʬʠʢʘʮʠʠ ʥʘʥʦʦʙʫʚʠ. 

ʇʦʩʢʦʣʴʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʧʨʠʭʦʜʷʪ ʥʘ ʦʪʜʝʣʦʯʥʳʝ ʬʘʙʨʠʢʠ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʪʦ ʠ ʩʘʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʟʷʪʳ ʧʦʜ ʢʦʥʪʨʦʣʴ ʠ ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʣʠʮʝʥ-

ʟʠʶ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʬʘʙʨʠʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʩʪʦʢʠ, 

ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ). 
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ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʜʨʫʛʠʭ ʥʘʥʦʧʨʦʜʫʢʪʦʚ ʠ ʥʘʥʦʪʝʢʩʪʠʣʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʦʧʘʩʥʦʩʪʠ ʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʟʫʯʝʥ ʦʯʝʥʴ ʩʣʘʙʦ. ʂʦʥʝʯʥʦ, ʧʨʝʦʙʣʘʜʘʶʪ ʘʩʩʠʛʥʦʚʘʥʠʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʥʘ ʨʳʥʦʢ ʥʘʥʦʧʨʦʜʫʢʮʠʠ. 

ʅʦ ʥʘʥʦʪʝʢʩʪʠʣʴ ʥʝ ʪʦʣʴʢʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʘʩʝʥ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ, ʥʘʧʨʦʪʠʚ, ʟʘ-

ʱʠʱʘʪʴ ʝʛʦ (ʟʘʱʠʪʥʳʡ ʥʘʥʦʪʝʢʩʪʠʣʴ) ʦʪ ʤʠʢʨʦʙʦʚ, ʚʠʨʫʩʦʚ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʟʣʫʯʝʥʠʷ, 

ʧʫʣʴ, ʦʪʨʘʚʣʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʭʦʣʦʜʘ ʠ ʧʝʨʝʛʨʝʚʘ ʠ ʪ.ʜ. ɸ ʤʝʜʠʮʠʥʩʢʠʡ ʠ ʣʝʯʝʙʥʳʡ  ʥʘʥʦʪʝʢ-

ʩʪʠʣʴ ʥʘʭʦʜʠʪ ʰʠʨʦʯʘʡʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ (ʟʘʱʠʪʥʘʷ ʦʜʝʞʜʘ ʤʝʜʧʝʨʩʦʥʘʣʘ, 

ʥʘʪʝʣʴʥʦʝ ʠ ʧʦʩʪʝʣʴʥʦʝ ʙʝʣʴʝ ʜʣʷ ʙʦʣʴʥʳʭ, ʣʝʯʝʙʥʳʝ ʧʦʚʷʟʢʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʦʩʫʜʳ, ʵʣʝ-

ʤʝʥʪʳ ʧʨʦʪʝʟʦʚ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ, ʚʧʣʦʪʴ ʜʦ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʘʙʦʪʳ ʩʝʨʜʮʘ, ʘʨ-

ʪʝʨʠʡ ʠ ʚʝʥ).  

 

ɿʘʢʣʶʯʝʥʠʝ 

 
ɺ ʵʪʦʡ ʩʪʘʪʴʝ ï ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʧʝʨʝʯʠʩʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʨʠʩʢʠ, ʦʧʘʩʥʦ-

ʩʪʠ ʦʪ ʰʘʛʘʶʱʠʭ ʧʦ ʧʣʘʥʝʪʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ʄʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʵʪʦʪ ʩʧʠʩʦʢ, ʧʝʨʝʯʝʥʴ ʨʠʩʢʦʚ ʠ ʩʜʝʣʘʪʴ ʝʛʦ ʝʱʝ ʩʪʨʘʰʥʝʝ. ʅʦ ʜʘʞʝ 

ʵʪʦʪ ʢʦʨʦʪʢʠʡ ʰʦʨʪ-ʣʠʩʪ, ʢʦʪʦʨʳʡ ʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʘʥʪʘʩʪʘʤʠ, ʥʦ ʠ ʦʯʝʥʴ ʩʝʨʴʝʟʥʳʤʠ ʩʧʝ-

ʮʠʘʣʠʩʪʘʤʠ ʥʘ ʫʨʦʚʥʝ ʥʦʙʝʣʝʚʩʢʠʭ ʣʘʫʨʝʘʪʦʚ, ʧʦʜʚʦʜʠʪ ʢ ʤʳʩʣʠ, ʯʪʦ ʨʝʰʝʥʠʝ ʚʩʝʭ ʵʪʠʭ 

ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚʢʫʧʝ ʩ ʙʠʦ- ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦ-

ʛʠʷʤʠ ʥʝʣʴʟʷ ʜʦʚʝʨʷʪʴ ʪʦʣʴʢʦ ʧʦʣʠʪʠʢʘʤ, ʪʦʣʴʢʦ ʙʠʟʥʝʩʫ, ʪʦʣʴʢʦ ʫʯʝʥʳʤ, ʪʦʣʴʢʦ çʟʝʣʝʥʳʤè. 

ʕʪʘ ʟʘʜʘʯʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʩʪʨʘʥ ʠ ʩʦʮʠʫʤʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʟʘ-

ʚʠʩʠʪ ʩʫʜʴʙʘ ʟʝʤʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ. 

ʕʢʩʧʝʨʪʳ ʩʯʠʪʘʶ, ʯʪʦ ʰʘʥʩʳ ʥʘ ʚʳʞʠʚʘʥʠʝ ʟʝʤʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ 30%. 

ʗ, ʢʘʢ ʟʘʢʦʨʝʥʝʣʳʡ ʦʧʪʠʤʠʩʪ, ʩʯʠʪʘʶ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʧʨʘʚʠʪʩʷ ʠ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ, ʢʘʢ 

ʩʧʨʘʚʠʣʦʩʴ ʩ ʛʠʙʝʣʴʶ ʤʥʦʛʠʭ ʠʤʧʝʨʠʡ, ʯʫʤʦʡ, ʠʥʢʚʠʟʠʮʠʝʡ, ʬʘʰʠʟʤʦʤ, ʩʪʘʣʣʠʥʠʟʤʦʤ ʠ 

ʜʨʫʛʠʤʠ ʥʘʧʘʩʪʷʤʠ. ʋ ʟʝʤʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ. ʊʘʢ ʦʥʘ ʟʘʜʫʤʘʥʘ! 
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ʇʦʯʝʤʫ ʠʥʦʛʜʘ ʤʳ ʝʜʝʤ ʥʝ ʪʫʜʘ? 
 

ɻʦʣʫʙʢʦʚ ɻ.ɺ.
1
, ʄʘʥʞʝʣʠʡ ʄ.ʀ.

1
, ɹʝʨʣʠʥ ɸ.ɸ.

1
, ʕʧʧʝʣʴʙʘʫʤ ʃ.ɺ.

2
 

1
ʀʥʩʪʠʪʫʪ ʍʠʤʠʯʝʩʢʦʡ ʌʠʟʠʢʠ ʠʤ. ʈ.ʈ. ʉʝʤʝʥʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ɸʢʘʜʝʤʠʠ ʅʘʫʢ, ʄʦʩʢʚʘ, 

ʈʦʩʩʠʷ 
2
ʂʘʬʝʜʨʘ ʥʘʫʢ ʦ ɿʝʤʣʝ, ʌʘʢʫʣʴʪʝʪ ʪʦʯʥʳʭ ʥʘʫʢ, ʊʝʣʴ-ɸʚʠʚʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʊʝʣʴ-ɸʚʠʚ, 

ʀʟʨʘʠʣʴ 

 

ɸʥʥʦʪʘʮʠʷ. ʄʥʦʛʠʝ ʘʚʪʦʣʶʙʠʪʝʣʠ ʧʦʣʴʟʫʶʪʩʷ ʥʘʚʠʛʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ GPS (ʠʣʠ ɻʃʆʅɸʉʉ). ʕʪʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʜʦʙʥʦ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʟʚʦʣʷʝʪ, ʥʝ ʟʘʜʫʤʳʚʘʷʩʴ, ʝʭʘʪʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ, 

ʢʦʪʦʨʘʷ ʧʨʦʩʪʦ ʦʛʦʨʯʘʝʪ ʚʦʜʠʪʝʣʷ. ʅʘʚʠʛʘʪʦʨ ʚʝʜʝʪ ʩʝʙʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʚʦʝʤʫ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʥʘʰʠʤ ʚʦʜʠʪʝ-

ʣʝʤ, ʘ ʫ ʚʩʝʭ ʝʛʦ ʦʢʨʫʞʘʶʱʠʭ, ʪʦ ʝʩʪʴ ʥʘʨʫʰʘʝʪʩʷ ʧʦʨʷʜʦʢ ʜʚʠʞʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʚʠʛʘʪʦʨ, ʚʦʜʠʪʝʣʠ, ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

GPS, ɻʃʆʅɸʉʉ. 
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Annotation. Many motorists use the Navigator, which is based on the use of a satellite system 

GPS (or GLONASS). This is extremely convenient because it allows you to go in the right direction 

without thinking. However, sometimes there is a situation that just upsets the driver. The Navigator 

behaves unpredictably and does not correspond to its intended purpose. Moreover, it happens not 

only with one of our driver, but with all his associates, that is, the order of movement is violated. 

Keywords: Navigator, drivers, satellite systems, navigation systems, GPS, GLONASS. 

 

 

ʈʘʟʛʦʚʦʨ ʦʪʮʘ ʩ ʨʝʙʝʥʢʦʤ: 
- ʇʘʧʘ, ʘ ʢʘʢ ʚʳ ʝʟʜʠʣʠ ʨʘʥʴʰʝ ʙʝʟ GPS? 

- ʆʯʝʥʴ ʧʨʦʩʪʦ, ʩʳʥʦʢ. ʄʳ ʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʨʪʘʤʠ, 

ʦʧʨʘʰʠʚʘʣʠ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ. 

- ʀ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʧʦʢʘʟʳʚʘʣʦ ʚʘʤ ʧʫʪʴ ʧʦ GPS? 

- ʅʝʪ, ʩʳʥʦʢ, GPS ʪʦʛʜʘ ʩʦʚʩʝʤ ʥʝ ʙʳʣʦ. 

- ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʧʘʧʘ? ʂʘʢ ʞʝ ʚʳ ʪʦʛʜʘ ʞʠʣʠ? 

 

ʄʥʦʛʠʝ ʘʚʪʦʣʶʙʠʪʝʣʠ ʧʦʣʴʟʫʶʪʩʷ ʥʘʚʠʛʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʫʪ-

ʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ GPS (ʠʣʠ ɻʃʆʅɸʉʉ). ʕʪʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʜʦʙʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ, ʥʝ 

ʟʘʜʫʤʳʚʘʷʩʴ, ʝʭʘʪʴ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʨʦ-

ʩʪʦ ʦʛʦʨʯʘʝʪ ʚʦʜʠʪʝʣʷ. ʅʘʚʠʛʘʪʦʨ ʚʝʜʝʪ ʩʝʙʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʝʤʫ ʧʨʷ-

ʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʥʘʰʠʤ ʚʦʜʠʪʝʣʝʤ, ʘ ʫ ʚʩʝʭ 

ʝʛʦ ʦʢʨʫʞʘʶʱʠʭ, ʪʦ ʝʩʪʴ ʥʘʨʫʰʘʝʪʩʷ ʧʦʨʷʜʦʢ ʜʚʠʞʝʥʠʷ. 
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ʉʧʝʮʠʘʣʠʩʪʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʘʢʠʝ ʩʦʙʳʪʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʜʢʠʤʠ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ 

ʤʘʛʥʠʪʥʳʭ ʙʫʨʷʭ ʚ ʠʦʥʦʩʬʝʨʝ, ʦ ʢʦʪʦʨʳʭ ʪʦʣʢʦʤ ʥʠʯʝʛʦ ʥʝ ʩʦʦʙʱʘʶʪ. ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʵʪʠ ʙʫʨʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʛʜʘ ʩʦʣʥʮʝ ʠʩʧʫʩʢʘʝʪ ʧʦʪʦʢ 

ʯʘʩʪʠʮ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʩʦʣʥʝʯʥʳʤ ʚʝʪʨʦʤ. ʆʥ ʩʦʜʝʨʞʠʪ ʵʣʝʢʪʨʦʥʳ, ʧʨʦʪʦʥʳ, ʘʪʦʤʳ 

ʚʦʜʦʨʦʜʘ, ʛʝʣʠʷ ʠ ʜʨʫʛʠʝ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʯʘʩʪʠʮʳ ʠʟ ʪʘʙʣʠʮʳ ʄʝʥʜʝʣʝʝʚʘ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʯʝʨʝʟ 30-35 ʯʘʩʦʚ ʵʪʦʪ ʧʦʪʦʢ ʧʨʠʭʦʜʠʪ ʚ ʠʦʥʦʩʬʝʨʫ ɿʝʤʣʠ. 

ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʠʦʥʦʩʬʝʨʫ, ʙʳʩʪʨʳʝ ʵʣʝʢʪʨʦʥʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʡʪʨʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ 

ʧʣʘʟʤʳ. ʇʨʠ ʵʪʦʤ ʦʜʥʦʢʨʘʪʥʦ ʠʣʠ ʜʘʞʝ ʤʥʦʛʦʢʨʘʪʥʦ ʦʥʠ ʠʦʥʠʟʫʶʪ ʵʪʠ ʯʘʩʪʠʮʳ, ʪ.ʝ. ʦʪʨʳ-

ʚʘʶʪ ʩʚʷʟʘʥʥʳʝ ʵʣʝʢʪʨʦʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʦʥʦʩʬʝʨʘ ʧʦʣʫʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʦʙʦʜʥʳʝ 

ʵʣʝʢʪʨʦʥʳ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʠʦʥʳ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʩʪʝʧʝʥʴ ʠʦʥʠʟʘʮʠʠ ʧʣʘʟʤʳ 

ʧʦʚʳʰʘʝʪʩʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʥʦʚ ʩ ʥʝʡʪʨʘʣʴʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʩʨʝʜʳ ʚ ʪʘʢʦʡ ʧʣʘʟʤʝ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʚʝʨʭʬʦʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʜʦ ʠʥ-

ʬʨʘʢʨʘʩʥʦʛʦ. ʊʷʞʝʣʳʝ ʯʘʩʪʠʮʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʩʪʫʧʘʶʪ ʚ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʠʟʤʝʥʷʶʪ ʩʦʩʪʘʚ ʠʦʥʦʩʬʝʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʭʦʜ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʥʝʤʝʜʣʝʥʥʦ ʦʪʨʘʞʘ-

ʝʪʩʷ ʥʘ ʝʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ. ʀʟʤʝʥʝʥʠʷ ʵʪʠʭ ʩʚʦʡʩʪʚ ʤʳ ʦʙʩʫʜʠʤ ʧʦʟʞʝ, ʘ ʩʝʡ-

ʯʘʩ ʨʘʩʩʤʦʪʨʠʤ ʫʩʪʨʦʡʩʪʚʦ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪʳ ʛʣʦʙʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘ-

ʮʠʠ. 

 

ʂʘʢ ʨʘʙʦʪʘʝʪ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ GPS 
 

ʉʠʩʪʝʤʘ GPS - ʛʣʦʙʘʣʴʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (Global Positioning 

System), ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʨʝʜʝʣʷʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʚ ʦʢʦʣʦʟʝʤʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʦʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʟʘʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʢʦʦʨʜʠʥʘʪ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʜʦʣʞʥʳ 

ʧʨʠʥʠʤʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʜʘʶʱʠʝʩʷ ʩʠʛʥʘʣʳ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ, 

ʚʨʘʱʘʶʱʠʭʩʷ ʧʦ 12 ʯʘʩʦʚʳʤ ʦʨʙʠʪʘʤ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 20 ʜʦ 30 ʪʳʩ. ʢʤ. ʉ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʘʞʜʦʛʦ ʩʧʫʪʥʠʢʘ, ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʠ ʚʳʯʠʩʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʦ ʟʘʢʦʥʘʤ ʛʝʦʤʝʪʨʠʠ. ʇʦʵʪʦʤʫ ʧʨʠʝʤʥʠʢ ʜʦʣʞʝʥ ʧʨʠʥʠ-

ʤʘʪʴ ʩʠʛʥʘʣʳ ʦʪ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʙʣʠʞʘʡʰʠʭ ʢ ʥʝʤʫ ʩʧʫʪʥʠʢʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʜʦʩʪʘʪʦʯʥʦ ʪʨʝʭ ʩʧʫʪʥʠʢʦʚ, ʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʱʝ ʠ ʚʳʩʦ-

ʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʝʦʙʭʦʜʠʤʳ ʩʠʛʥʘʣʳ ʩ ʯʝʪʳʨʝʭ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʷ 

ʥʘʡʜʝʥʥʳʝ ʩʚʦʠ ʢʦʦʨʜʠʥʘʪʳ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʠʝʤʥʠʢ ʪʘʢʞʝ ʤʦʞʝʪ ʦʧʨʝʜʝ-

ʣʠʪʴ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʛʨʘʞʜʘʥʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ GPS 

ʷʚʣʷʶʪʩʷ L1=1.57542 GHz ʠ L2=1.22760 GHz. 

 

ɺʦʟʥʠʢʘʝʪ ʦʯʝʚʠʜʥʳʡ ʚʦʧʨʦʩ, ʢʘʢʦʚʘ ʪʦʯʥʦʩʪʴ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ? 
 

ʇʝʨʚʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʫʭʫʜʰʘʶʱʠʤ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʝʨʝʜʘʶʱʠʭ ʩʧʫʪʥʠʢʦʚ, ʪ.ʝ. ʠʭ ʚʟʘʠʤʥʘʷ ʛʝʦʤʝʪʨʠʷ. ɽʩʣʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʨʠʝʤʥʠʢʘ ʩʧʫʪʥʠʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʦʯʥʦʩʪʴ ʫʭʫʜʰʘʝʪʩʷ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʘ ʚʦʟʨʘʩʪʘʝʪ. 

ɼʘʣʝʝ, ʚ ʘʚʪʦʤʦʙʠʣʝ ʠʣʠ ʧʝʰʢʦʤ ʩʨʝʜʠ ʚʳʩʦʢʠʭ ʟʜʘʥʠʡ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʛʦʨʘʭ ʠʣʠ 

ʚ ʛʣʫʙʦʢʠʭ ʫʱʝʣʴʷʭ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʝʤʘ ʩʧʫʪʥʠʢʦʚʦʡ GPS ʠʥʬʦʨʤʘʮʠʠ ʦʛʨʘʥʠʯʝʥʳ, ʪʘʢ 

ʢʘʢ ʧʦʣʝʟʥʘʷ ʯʘʩʪʴ ʥʝʙʘ ʟʘʩʣʦʥʝʥʘ. ʇʨʠ ʵʪʦʤ ʚʩʣʝʜʩʪʚʠʝ ʦʪʨʘʞʝʥʠʷ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʛʜʘ ʦʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʥʴʰʝ ʜʦʩʪʠʞʝʥʠʷ ʩʠʛʥʘʣʦʤ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ, 

ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʠʝʤʥʠʢʘ ʚʦʟʨʘʩʪʘʝʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʨʠʝʤʥʠʢʘ ʩʧʫʪʥʠʢ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʙʦʣʴʰʝʤ ʨʘʩʩʪʦʷʥʠʠ, ʯʝʤ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʦʰʠʙʦʢ, ʥʘʧʨʠʤʝʨ, ʟʘʜʝʨʞʢʘ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʠʟ-ʟʘ 

ʨʘʟʣʠʯʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʷʚʣʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʛʨʦʟʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ 

ʩʝʡʯʘʩ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʚʳʩʦʪʘʭ 80-90 ʢʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ɿʝʤʣʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʚ ʪʘʢʠʝ ʧʝʨʠʦʜʳ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ. ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʢʦʪʦʨʳʝ 
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ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʜʘʞʝ ʧʨʝʚʳʰʘʶʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʜʚʠ-

ʞʝʥʠʝ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʢʘʢ ʪʫʨʠʩʪʳ, ʘʚʪʦʤʦʙʠʣʠ, ʧʦʝʟʜʘ, ʩʘʤʦʣʝʪʳ ʠ ʦʙʳʯʥʳʡ ʚʦʜʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪ. ʕʪʦʛʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʛʨʘʞʜʘʥʩʢʦʡ ʥʘʚʠʛʘʮʠʠ. 

 

ɻʜʝ ʝʱʝ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʩʠʩʪʝʤʘ GPS? 
 

ʉʠʩʪʝʤʘ GPS, ʢʘʢ ʠ ʀʥʪʝʨʥʝʪ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʠʥʬʨʘʩʪʫʢʪʫʨʳ. ʉʚʦʙʦʜʥʳʡ ʠ ʥʘʜʝʞʥʳʡ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ GPS ʧʨʠʚʝʣ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʦʪʝʥ 

ʧʨʠʣʦʞʝʥʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʞʜʳʡ ʘʩʧʝʢʪ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ. ʊʝʭʥʦʣʦʛʠʷ GPS ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʤ, ʦʪ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʪʦʯʥʳʭ ʯʘʩʦʚ ʜʦ ʙʫʣʴʜʦʟʝʨʦʚ, ʤʦʨʩʢʠʭ 

ʩʫʜʦʚ ʠ ʜʘʞʝ ʙʘʥʢʦʤʘʪʦʚ. GPS ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦ-

ʤʠʢʠ, ʚʢʣʶʯʘʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʛʝʦʜʝʟʠʷ, 

ʧʦʯʪʦʚʳʝ ʫʩʣʫʛʠ. ʆʩʥʦʚʥʳʝ ʩʝʪʝʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʙʘʥʢʦʚʩʢʠʝ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʝ ʩʝʪʠ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ GPS ʜʣʷ ʪʦʯʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ. ʉʠʩʪʝʤʘ GPS ʩʧʘʩʘʝʪ 

ʞʠʟʥʴ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʠʩʢʦʚʦ-

ʩʧʘʩʘʪʝʣʴʥʳʤ ʨʘʙʦʪʘʤ, ʫʩʢʦʨʷʝʪ ʜʦʩʪʘʚʢʫ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʠ-

ʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. ʈʝʱʝʥʠʝ ʤʥʦʛʠʭ ʥʘʩʫʱʥʳʭ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ (ʥʘʧʨʠʤʝʨ, ʧʦʣʥʦʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ) ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʩʠʩʪʝʤ 

GPS. ʆʥʘ ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʡ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʘʚʠʘʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, 

ʯʪʦ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʝʪʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʛʦʜʳ, ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 

ʂʦʛʜʘ ʠ ʢʘʢʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʘʤʦʡ ʩʠʩʪʝʤʝ GPS 
 

ʉʧʦʥʪʘʥʥʳʝ ʫʩʠʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʉʦʣʥʮʘ, ʚʢʣʶʯʘʷ ʚʩʧʳʰʢʠ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ, ʧʨʠʚʦʜʷʪ ʢ ʟʘʤʝʪ-

ʥʳʤ ʚʦʟʤʫʱʝʥʠʷʤ ʠʦʥʦʩʬʝʨʳ ʠ ʚʝʨʭʥʝʡ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʧʨʦʷʚ-

ʣʝʥʠʡ ʪʘʢʠʭ ʚʦʟʤʫʱʝʥʠʡ ʷʚʣʷʶʪʩʷ ʩʙʦʠ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ GPS ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʧʫʪʥʠʢʦ-

ʚʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʧʝʨʝʜʘʪʯʠʢʘ ʜʦ ʧʨʠʝʤʥʠʢʘ. ʆʥʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʪʘʢʞʝ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞ-

ʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʪ.ʝ. ʦʥ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʚʘ-

ʢʫʫʤʝ. ʕʪʦ ʷʚʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʨʝʜʥʳʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʫʩʠʣʠʷ, ʢʦʪʦʨʳʝ ʥʝʧʨʝʨʳʚʥʦ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʩʝʛʦ 

ʤʠʨʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 30-40 ʣʝʪ, ʷʩʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʵʪʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʷʚʣʝʥʠʷ ʩʨʝʜʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʪʘʢ ʠ ʥʝ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ. ɹʦʣʝʝ ʪʦʛʦ, ʚʧʣʦʪʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʵʪʠ  

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦʣʘʛʘʷ, ʯʪʦ ʩʢʦ-

ʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʥʝʠʟʤʝʥʥʘ ʠ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʘ ʟʘʜʝʨʞʢʘ ʚʳʟʚʘʥʘ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʧʫʪʠ, ʢʘʢ ʚ ʦʙʳʯʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠʢʝ. ʆʜʥʘʢʦ ʥʠʢʘʢʠʭ ʫʙʝʜʠʪʝʣʴʥʳʭ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠʛʥʘʣʘ ʦʥʠ ʥʝ ʩʫʤʝʣʠ ʧʨʠʚʝʩʪʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʩʥʝʥʠʝ ʠʩʪʠʥʥʦʡ ʩʫʪʠ ʜʝʣʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʩʠʩʪʝʤʝ GPS ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʥʝʧʨʠʷʪʥʳʝ ʷʚʣʝʥʠʷ. ʋʢʘʞʝʤ ʥʘ ʪʨʠ 

ʥʘʠʙʦʣʝʝ ʚʧʝʯʘʪʣʷʶʱʠʭ. ʇʝʨʚʦʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʯʝʥʳʤʠ ʠʟ ʂʦʨʥʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ (ʉʐɸ). ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʫʨʦʚʥʷ ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʚʩʧʳʰʝʢ ʜʣʷ ʦʩʥʦʚʥʳʭ 

ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ L1 ʠ L2 ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ GPS ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʦʛʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʦʩʣʘʙʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʬʦʥʝ ʰʫʤʘ (ʚ ʨʘʜʠʦʪʝʭʥʠʢʝ ʵʪʦ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʩʠʛʥʘʣ /ʰʫʤ) [1]. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʚʩʧʳʰʝʢ ʧʨʦʠʩʭʦʜʠʪ 

ʨʝʟʢʦʝ ʧʘʜʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ /ʰʫʤ ʥʘ ʧʝʨʚʦʡ ʯʘʩʪʦʪʝ L1. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ 

ʤʦʱʥʦʩʪʠ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʠ ʚʪʦʨʘʷ ʯʘʩʪʦʪʘ L2. ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʛʥʘʣʦʚ 

GPS ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ, ʪʘʢ ʢʘʢ ʨʘʟ-
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ʥʦʩʪʴ ʯʘʩʪʦʪ L1-L2 ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʰʠʨʠʥʳ ʧʦʣʦʩʳ ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʩʦʣʥʮʘ, ʢʦ-

ʪʦʨʳʡ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 2 ʜʦ 18 ɻɻʮ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʤʝʨʥʳʤ [1]. ʆʙʲʷʩʥʝʥʠʝ ʵʪʦʛʦ 

ʩʪʨʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʤʳ ʜʘʜʠʤ ʥʠʞʝ, ʢʦʛʜʘ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʟʦʥʘʥʩʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʠ 

ʢʚʘʥʪʦʚʳʝ ʩʚʦʡʩʪʚʘ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ GPS. 

ɺʪʦʨʦʝ ʥʝʛʘʪʠʚʥʦʝ ʷʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʠʦʥʦʩʬʝʨʳ ʚʦ-

ʦʙʱʝ ʤʦʛʫʪ ʚʦʦʙʱʝ ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʦʧʘʜʘʥʠʷʤ ʩʠʛʥʘʣʘ GPS ʥʘ ʧʨʠʝʤʥʠʢʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴ-

ʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ 

ʩʪʘʥʮʠʷʭ ʢʦʥʪʨʦʣʷ ʦʙʩʝʨʚʘʪʦʨʠʠ ɸʨʝʯʠʙʦ (ʇʫʵʨʪʦ-ʈʠʢʦ), ʝʞʝʜʥʝʚʥʦ ʩ 30 ʘʚʛʫʩʪʘ ʧʦ 02 ʩʝʥ-

ʪʷʙʨʷ 2011 ʛʦʜʘ ʤʝʞʜʫ 03.00 ʠ 04.00 ʧʦ ʚʩʝʤʠʨʥʦʤʫ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʤʫ ʚʨʝʤʝʥʠ (UTC) 

ʥʘʙʣʶʜʘʣʩʷ 20-ʤʠʥʫʪʥʳʡ ʩʙʦʡ ʩʠʩʪʝʤʳ GPS. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʘʷ ʦʰʠʙʢʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛʘʣʘ ʦʪʤʝʪʢʠ 50 ʤ ʠ ʙʦʣʝʝ [1]. ɸʥʘʣʦʛʠʯʥʦʝ ʷʚʣʝʥʠʝ 

ʥʘʙʣʶʜʘʣʠ ʩʦʪʨʫʜʥʠʢʠ ʦʙʩʝʨʚʘʪʦʨʠʠ ʉʘʥ-ʃʫʠʩ (ɹʨʘʟʠʣʠʷ) ʚ ʪʝʯʝʥʠʝ ʜʝʚʷʪʠ ʯʘʩʦʚ ʩ 15 ʧʦ 16 

ʩʝʥʪʷʙʨʷ 2011 ʛʦʜʘ. ʇʨʦʧʘʜʘʥʠʷ ʩʠʛʥʘʣʘ ʧʦʚʪʦʨʷʣʦʩʴ ʧʷʪʴ ʨʘʟ ʟʘ ʜʝʚʷʪʴ ʯʘʩʦʚ ʩ 16.00 ʜʥʷ ʧʦ 

01.00 ʥʦʯʠ [2]. ʉʠʛʥʘʣʳ ʥʘ ʧʨʠʝʤʥʠʢʝ ʩʧʦʨʘʜʠʯʝʩʢʠ ʠʩʯʝʟʘʣʠ ʦʪ 5 ʜʦ 30 ʤʠʥʫʪ. ʇʨʠ ʵʪʦʤ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʘʷ ʦʰʠʙʢʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʟʜʝʩʴ ʪʘʢʞʝ ʧʨʝʚʳʰʘʣʘ 50 ʤ. ɿʘʤʝʪʠʤ, ʯʪʦ ʬʠʟʠʯʝ-

ʩʢʘʷ ʧʨʠʯʠʥʘ ʧʨʦʧʘʜʘʥʠʷ ʩʠʛʥʘʣʦʚ GPS ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʠ ʩʚʷʟʘʥʘ ʩ ʪʘʢʠʤ ʩʜʚʠʛʦʤ ʧʨʠʥʠ-

ʤʘʝʤʦʡ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʡ ʚʳʭʦʜʠʪ ʟʘ ʧʦʣʦʩʫ ʧʨʠʝʤʘ. 

ʆʜʥʘʢʦ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʝʪ ʩʦʚʩʝʤ ʥʝʦʞʠʜʘʥʥʦʝ ʪʨʝʪʴʝ ʷʚʣʝʥʠʝ - ʫʚʝʣʠʯʝ-

ʥʠʝ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ GPS ʥʘ ʧʨʠʝʤʥʠʢʝ ʚ ʧʝʨʠʦʜ ʧʦʚʳʰʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʦ 

ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʦʧʳʪʝ ɸʬʨʘʡʤʦʚʠʯʘ [3], ʛʜʝ ʠʟʤʝʨʷʣʠʩʴ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʩʠʛʥʘʣʘ GPS ʠ ʧʦʣʥʦʛʦ ʯʠʩʣʘ ʦʪʢʘʟʦʚ ʥʘ ʧʨʠʝʤʥʠʢʝ ʦʪ ʚʨʝʤʝʥʠ ʚ ʧʝʨʠʦʜ ʛʝʦʤʘʛʥʠʪʥʦ-

ʛʦ ʚʦʟʤʫʱʝʥʠʷ 15 ʠʶʣʷ 2000 ʛʦʜʘ, ʢʦʪʦʨʳʝ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ɺʠʜʥʦ, ʯʪʦ ʦʙʦʟʥʘʯʝʥ-

ʥʘʷ ʩʠʥʠʤ ʮʚʝʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ GPS ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʪʧʨʘʚʣʝʥʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦ ʩʧʫʪʥʠʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʨʠ ʨʘʟʘ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʩʭʦʜʷʪ ʪʘʢʠʝ ʞʝ ʧʨʦʧʘʜʘʥʠʷ ʩʠʛʥʘʣʦʚ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʢʨʘʩʥʳʤ ʮʚʝ-

ʪʦʤ ʥʘ ʛʨʘʬʠʢʝ ʩʧʨʘʚʘ ʚ ʚʠʜʝ ʦʩʮʠʣʣʷʮʠʡ. ʆʙʲʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʥʝʦʙʳʯʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʩʠʛʥʘʣʦʚ ʘʚʪʦʨʳ [3] ʥʝ ʜʘʣʠ. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʟʜʝʩʴ ʥʘʨʫʰʘʝʪʩʷ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ 

ʵʥʝʨʛʠʠ. ʆʜʥʘʢʦ ʵʪʦʛʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʢʦʛʜʘ ʠ, ʧʦ ʩʫʱʝʩʪʚʫ, ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʘʩ ʩʚʦʝʦʙʨʘʟʥʦʡ 

ʠʥʪʨʠʛʦʡ. ɺ ʯʝʤ ʞʝ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠʛʥʘʣʘ? ʂ ʵʪʦʡ ʠʥʪʨʠʛʝ, ʢʘʢ ʢ ʚʦʧʨʦʩʘʤ ʫʚʝ-

ʣʠʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʨʦʧʘʜʘʥʠʷ ʩʠʛʥʘʣʘ GPS ʤʳ ʦʙʷʟʘʪʝʣʴʥʦ ʚʝʨʥʝʤʩʷ ʧʦʟʞʝ, ʢʦʛʜʘ 

ʙʫʜʝʤ ʩ ʚʘʤʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʪʴ ʚ ʧʨʠʨʦʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʷʚʣʝʥʠʡ. 

 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʥʘ ʧʨʠʝʤʥʠʢʝ ʩʠʛʥʘʣʘ ( )S t  ʠ ʯʠʩʣʘ ʦʪʢʘʟʦʚ ( )D t  ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʷʚʣʝʥʠʡ ʤʦʞʥʦ ʧʦʢʘ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʩʦʣʥʝʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʭʫʜʰʝʥʠʷ ʪʦʯʥʦʩʪʠ GPS. ʇʨʠʯʝʤ ʦʰʠʙ-

ʢʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʰʠʭ ʢʦʦʨʜʠʥʘʪ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʚ ʧʝʨʠʦʜʳ 

ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʩʦʪʝʥ ʤʝʪʨʦʚ, ʯʪʦ 

ʥʘʩ ʥʝ ʦʯʝʥʴ ʫʩʪʨʘʠʚʘʝʪ. 
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ʇʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʨʘʢʝʪ [4] ʠ ʨʘʜʠʦʟʘʪʤʝʥʥʳʤ ʤʝʪʦʜʦʤ [5] 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʣʦʡ ʘʪʤʦʩʬʝʨʳ, ʛʜʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʠʩʢʘʞʝʥʠʝ ʩʠʛʥʘʣʘ GPS, 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʳʩʦʪʝ ʦʪ 60 ʜʦ 110 ʢʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ (ʵʪʘ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʝʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ D ʠ E ʩʣʦʠ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ). ʈʘʜʠʦʟʘʪʤʝʥʥʳʡ ʤʝʪʦʜ ʦʨʛʘʥʠʟʦʚʳʚʘʝʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʜʚʫʭ ʩʦʦʙʱʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ ʠ ʦʩʥʦʚʘʥ ʥʘ ʧʦʛʣʦ-

ʱʝʥʠʠ ʩʘʥʪʠʤʝʪʨʦʚʳʭ ʨʘʜʠʦʚʦʣʥ ʥʘ ʪʨʘʩʩʘʭ çʩʧʫʪʥʠʢ-ʩʧʫʪʥʠʢè ʧʨʠ ʟʘʭʦʜʝ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʚ 

ʦʙʣʘʩʪʴ ʨʘʜʠʦʪʝʥʠ ɿʝʤʣʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʬʠʟʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʚʷʟʠ ʩʦʣʥʝʯʥʳʭ ʩʦʙʳʪʠʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ. 

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʵʪʠʭ ʷʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ ʚʣʠʷʶʪ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʜʠʦʚʦʣʥ ʵʪʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʘʪʤʦʩʬʝʨʝ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ 

ʦʰʠʙʢʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʜʠʦʪʨʘʩʩ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʥʠʞʥʶʶ 

ʠʦʥʦʩʬʝʨʫ. ʆʧʨʘʚʜʘʥʥʦʩʪʴ ʵʪʦʛʦ ʚʳʚʦʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ-

ʤʠ, ʛʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʦʰʠʙʢʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʟʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʥʘ ʚʳʩʦʪʘʭ, ʤʝʥʴʰʠʭ 110 ʢʤ. ʅʘ ʵʪʦʡ ʚʳʩʦʪʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ 

ʜʥʝʤ ʧʦʨʷʜʢʘ ʠ ʙʦʣʝʝ 
5

10 ʩʤ
3-
, ʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʦʢʦʣʦ 410 ʩʤ

3-
. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʪʨʠ 

ʧʦʨʷʜʢʘ ʠʟʤʝʥʷʶʪʩʷ ʠ ʟʘʩʝʣʝʥʥʦʩʪʠ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʩʣʦʝ 

60ï110 ʢʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ ʟʘ ʩʯʝʪ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʤʝʜʣʝʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʥʝʡʪʨʘʣʴʥʳʭ ʤʦʣʝʢʫʣ ʩʨʝʜʳ ʘʟʦʪʘ 
2N  ʠ ʢʠʩʣʦʨʦʜʘ 

2O , 

ʯʪʦ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 2(ʘ,ʙ), ʚʟʷʪʳʭ ʠʟ ʨʘʙʦʪʳ [6]. ʂʦʤʧʣʝʢʩʳ ʟʘ-

ʧʠʩʳʚʘʶʪ ʢʘʢ 
2

**
A N  ʠ 

2

**
A O , ʛʜʝ ʩʠʤʚʦʣ 

**
A  ʦʙʦʟʥʘʯʘʝʪ ʤʦʣʝʢʫʣʳ ʘʟʦʪʘ 

2

**N , ʢʠʩʣʦʨʦʜʘ 

2

**O  ʠʣʠ ʦʢʠʩʠ ʘʟʦʪʘ 
**NO , ʘ ʜʚʝ ʟʚʝʟʜʦʯʢʠ ʠʭ ʚʳʩʦʢʦʚʦʟʙʫʞʜʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ. ʀʭ ʫʥʠʢʘʣʴ-

ʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʙʷʟʘʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ, ʤʳ ʦʙʩʫʜʠʤ ʥʠʞʝ ʙʦʣʝʝ ʧʦʜʨʦʙ-

ʥʦ. 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʟʘʩʝʣʝʥʥʦʩʪʝʡ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ A** N2 ʠ A** O2 ʦʪ ʛʣʘʚʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʯʠʩʣʘ n 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ Te ʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ne ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʣʦʪʥʦʩʪʠ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ ɟa = 1012 ʩʤ -3 

ʉʣʫʯʘʡ (ʘ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʥʝʚʥʦʤʫ ʚʨʝʤʝʥʠ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ne=106 ʩʤ-3; 

ʩʣʫʯʘʡ (ʙ) ʦʪʚʝʯʘʝʪ ʥʦʯʥʦʤʫ ʚʨʝʤʝʥʠ ʜʣʷ ne = 104 ʩʤ-3

  
 

ɺʣʠʷʥʠʝ ʥʠʞʥʝʡ ʠʦʥʦʩʬʝʨʳ ʚ ʩʣʦʝ 60ï110 ʢʤ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʩʧʫʪʥʠʢʦʚ GPS 

ʫʙʝʜʠʪʝʣʴʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3, ʧʦʩʪʨʦʝʥʥʦʤ ʧʦ ʜʘʥʥʳʤ ʵʪʦʡ ʨʘʙʦʪʳ. ʄʳ 

ʧʨʝʜʩʪʘʚʠʣʠ ʫʩʨʝʜʥʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʦʪ ʚʨʝʤʝʥʠ ʧʦʣʝʪʘ ʨʘʢʝʪʳ, 

ʟʘʧʫʱʝʥʥʦʡ ʠʟ ʢʦʩʤʦʜʨʦʤʘ ʐʚʝʮʠʠ ʧʦ ʙʘʣʣʠʩʪʠʯʝʩʢʦʡ ʦʨʙʠʪʝ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʩʦʪʦʡ 

ʧʦʜʲʝʤʘ 700 ʢʤ. ʂʦʥʪʨʦʣʠʨʫʝʤʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʧʦʣʝʪʘ ʦʪʥʦʩʠʣʘʩʴ ʢ ʠʥʪʝʨʚʘʣʫ ʚʨʝʤʝʥʠ 0ï850 

ʩ, ʢʦʪʦʨʳʡ ʟʘʢʦʥʯʠʣʩʷ ʥʘ ʚʳʩʦʪʝ 50 ʢʤ. ɺʨʝʤʷ ʨʘʙʦʪʳ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʨʦʜʦʣʞʘʣʦʩʴ 

851 ʩ, ʘ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʪʘʜʠʶ ʧʘʜʝʥʠʷ, ʙʳʣʦ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ. 

ɿʘʚʠʩʠʤʦʩʪʴ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 3, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʩʦ 

ʩʧʫʪʥʠʢʘ, ʢʦʪʦʨʳʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʦʣʝʪʘ ʦʢʘʟʳʚʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʯʥʦ ʚ ʚʝʨʪʠʢʘʣʴ-

ʥʦʤ ʧʦʣʦʞʝʥʠʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʫʩʣʦʚʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩʠʛʥʘʣʘ GPS 

ʩʦʚʧʘʜʘʶʪ. ɻʨʘʬʠʢ ʫʩʨʝʜʥʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ, ʧʨʠʥʠʤʘʝʤʳʡ ʦʪ ʵʪʦʛʦ 

ʩʧʫʪʥʠʢʘ, ʠʤʝʝʪ ʚʠʜ ʪʨʘʧʝʮʠʠ. ɿʘ ʧʝʨʚʳʝ 100 ʩ ʧʦʣʝʪʘ, ʢʦʛʜʘ ʨʘʢʝʪʘ ʜʦʩʪʠʛʣʘ ʚʳʩʦʪʳ 120 ʢʤ, 

ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ /S N ʫʚʝʣʠʯʠʣʘʩʴ ʦʪ 2 ʜʦ 6 ʜɹ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ 5.5 ʜɹ ʚʦ 

ʚʨʝʤʷ ʧʦʣʝʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʚʧʣʦʪʴ ʜʦ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ɿʝʤʣʠ 100 ʢʤ ʥʘ 

ʩʪʘʜʠʠ ʧʘʜʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʨʝʤʝʥʠ 820 ʩ ʦʪ ʥʘʯʘʣʘ ʧʦʣʝʪʘ. ɺ ʢʦʥʮʝ ʧʦʣʝʪʘ ʦʪʥʦʰʝ-

ʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʚʥʦʚʴ ʫʧʘʣʦ ʜʦ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʳʩʦʪʘʭ ʦʪ 100 ʜʦ 

700 ʢʤ ʚʝʣʠʯʠʥʘ ʩʠʛʥʘʣʘ ʤʘʣʦ ʠʟʤʝʥʷʝʪʩʷ, ʘ ʥʘ ʤʝʥʴʰʠʭ ʚʳʩʦʪʘʭ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʨʝʟʢʦʝ ʧʘʜʝ-

ʥʠʝ. ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʥʘ ʫʨʦʚʥʝ ɿʝʤʣʠ ʜʦ ʠ ʧʦʩʣʝ ʩʪʘʨʪʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ 

ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʚʳʩʦʪʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ 100 ʢʤ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʬʘʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶ-

ʱʝʝ. ʏʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʩʦʣʥʮʘ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 2 ʜʦ 18 ɻɻʮ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ 

ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʝʩʴ ʠʥʪʝʨʚʘʣ ʯʘʩʪʦʪ. ʆʜʥʘʢʦ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩ ʨʦʩʪʦʤ ʩʦʣ-

ʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʙʠʨʘʪʝʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʦʪʥʦʰʝʥʠʷ 

ʩʠʛʥʘʣïh ʫʤ ʜʣʷ ʯʘʩʪʦʪ L1 ʠ L2. ɺʥʘʯʘʣʝ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʥʘ ʯʘʩʪʦʪʝ L1, 

ʪ.ʝ. ʵʪʦʪ ʩʠʛʥʘʣ GPS ʠʩʢʘʞʘʝʪʩʷ ʧʝʨʚʳʤ. ɼʘʣʝʝ ʩ ʨʦʩʪʦʤ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʠ ʚʪʦʨʦʡ 

ʥʘ ʯʘʩʪʦʪʝ L2 [1]. ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʘ ʪʘʢʞʝ ʘʥʘʣʦʛʠʯʥʘʷ ʨʘʚʥʦʤʝʨʥʘʷ ʧʦ 

ʯʘʩʪʦʪʝ ʚʨʝʤʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ 1.2ï1.6 ɻɻʮ ʧʨʠ ʧʦʚʳʰʝʥ-

ʥʦʡ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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ʈʠʩ. 3. ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʦʣʝʪʘ ʨʘʢʝʪʳ ʩ ʤʦʤʝʥʪʘ ʩʪʘʨʪʘ 

 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʦʪʚʝʯʘʪʴ ʟʘ ʫʢʘʟʘʥʥʳʡ ʵʬʬʝʢʪ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʠ ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʯʠʥʘ ʷʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʜʨʫʛʦʤ ʷʚʣʝʥʠʠ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʥʘʣʠʯʠʝʤ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 
2

**
A N  ʠ 

2

**
A O  ʚ 

ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʧʣʘʟʤʝ ʢʘʢ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ GPS. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʧʳʪʘʭ 

ɸʬʨʘʡʤʦʚʠʯʘ [3] ʩ ʨʦʩʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʩʙʦʝʚ, ʪ.ʝ. ʧʨʠʥʠʤʘʝʤʳʡ ʩʠʛʥʘʣ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʩʭʦʜʥʦʛʦ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦ-

ʜʠʪʴ ʦʪ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ. ʊʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ 

ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʦʥ ʧʦʜʚʝʨʞʝʥ ʨʝʟʦʥʘʥʩʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʧʨʠʨʦʜʘ 

ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʠ ʩʚʷʟʘʥʘ ʩ ʢʘʩʢʘʜʦʤ ʧʝʨʝʨʘʩʩʝʷʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʥʘ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʯʘʩʪʠʮʘʭ ʚ D ʩʣʦʝ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪʩʷ ʜʚʘ ʷʚʥʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʫʪʚʝʨʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ ʥʝʩʦʚʤʝʩʪʠʤʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʪʘʢ ʢʘʢ ʧʝʨʚʦʝ ʷʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʥʝʢʦʛʝ-

ʨʝʥʪʥʳʤ ʩʚʝʪʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʚ 

ʦʧʳʪʘʭ ɸʬʨʘʡʤʦʚʠʯʘ [3], ʘ ʚʪʦʨʦʝ ʩ ʠʭ ʢʦʛʝʨʝʥʪʥʳʤ ʢʚʘʥʪʦʚʳʤ ʨʝʟʦʥʘʥʩʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘ ʩʠʛʥʘʣ GPS. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʝʨʝʜ ʥʘʤʠ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʩʚʷʟʘʪʴ ʚʦʝʜʠʥʦ ʵʪʠ ʜʚʘ ʷʚʣʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʛʣʘʩʥʦ ʠʟʤʝʨʝʥʠʷʤ [4,5] ʥʘʠʙʦ-

ʣʝʝ ʩʠʣʴʥʦʝ ʠʩʢʘʞʝʥʠʝ ʩʠʛʥʘʣʘ GPS ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ E ʩʣʦʷ ʠ ʚ D ʩʣʦʝ ʠʦʥʦʩʬʝ-

ʨʳ (ʥʠʞʝ 110 ʢʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ), ʬʠʟʠʯʝʩʢʫʶ ʧʨʠʯʠʥʫ ʢʦʪʦʨʦʛʦ ʤʳ ʧʦʩʪʘʨʘʝʤʩʷ 

ʦʙʲʷʩʥʠʪʴ. 

 

ʈʠʜʙʝʨʛʦʚʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ ï ʛʣʘʚʥʳʡ ʚʨʘʛ ʩʠʩʪʝʤʳ GPS 
 

ʕʪʠ ʩʦʩʪʦʷʥʠʷ ʠʛʨʘʶʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʜʝʛʨʘʜʘʮʠʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ GPS. ʈʠʜ-

ʙʝʨʛʦʚʩʢʠʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʚʳʩʦʢʦʚʦʟʙʫʞʜʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʠʦʥʠʟʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʙʝʩʢʦʥʝʯʥʦʡ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʨʦʚʥʝʡ ʵʥʝʨʛʠʠ, ʩʭʦʜʷʱʠʭʩʷ ʢ ʧʦʨʦʛʫ ʠʦʥʠʟʘʮʠʠ. ʈʠʜʙʝʨʛʦʚʩʢʠʝ ʘʪʦʤʳ ʠ 

ʤʦʣʝʢʫʣʳ ʦʙʣʘʜʘʶʪ ʦʜʥʠʤ ʚʦʟʙʫʞʜʝʥʥʳʤ ʩʣʘʙʦʩʚʷʟʘʥʥʳʤ ʵʣʝʢʪʨʦʥʦʤ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʦʛʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʵʥʝʨʛʠʝʡ ʫʨʦʚʥʷ ʩ ʟʘʜʘʥʥʳʤ ʛʣʘʚʥʳʤ ʢʚʘʥʪʦʚʳʤ ʯʠʩʣʦʤ n ʠ ʫʛʣʦʚʳʤ ʤʦ-

ʤʝʥʪʦʤ ʵʣʝʢʪʨʦʥʘ l  ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʦʥʥʦʛʦ ʦʩʪʦʚʘ. ʕʥʝʨʛʠʠ ʫʨʦʚʥʝʡ ʩ ʙʦʣʴʰʠʤʠ ʫʛʣʦʚʳʤʠ 

ʤʦʤʝʥʪʘʤʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ l  (ʦʨʙʠʪʘʣʴʥʦ ʚʳʨʦʞʜʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ). ʕʪʠ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʵʣʝʢʪʨʦʥ ʧʨʦʚʦʜʠʪ ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ ʥʘ 

ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʠʦʥʥʦʛʦ ʦʩʪʦʚʘ. 
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ʈʘʜʠʦʬʠʟʠʢʠ ʭʦʨʦʰʦ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʛ-

ʥʘʣʳ ʥʝʦʙʭʦʜʠʤʘ ʪʘʢʘʷ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʯʘʩʪʦʪʳ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʨʝʟʦ-

ʥʘʥʩʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʩʫʱʠʤ ʯʘʩʪʦʪʘʤ ʩʠʩʪʝʤʳ GPS. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʪʘʢʠʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ ʦʙʣʘʜʘʶʪ ʨʠʜʙʝʨʛʦʚʩʢʠʝ ʘʪʦʤʳ ʠ ʤʦʣʝʢʫʣʳ, ʪʘʢ ʢʘʢ ʯʘʩʪʦʪʳ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʠʭ ʩʦ-

ʩʪʦʷʥʠʷʤʠ ʫʙʳʚʘʶʪ ʩ ʨʦʩʪʦʤ ʛʣʘʚʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʯʠʩʣʘ n ʢʘʢ 
31 n . ʆʜʥʘʢʦ ʯʘʩʪʦʪʘʤ GPS 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʨʠʜʙʝʨʛʦʚʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʩ n ² 500, ʢʦʪʦʨʳʝ ʥʝ 

ʟʘʩʝʣʷʶʪʩʷ ʚ ʠʦʥʦʩʬʝʨʝ ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʇʦ ʵʪʦʡ ʧʨʠ-

ʯʠʥʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʛʣʘʚʥʳʭ ʢʚʘʥʪʦʚʳʭ ʯʠʩʝʣ ʥʝ ʧʨʝʚʳʰʘʶʪ n = 200. ʇʦʵʪʦʤʫ ʛʠ-

ʧʦʪʝʟʘ ʦʙ ʠʭ ʫʯʘʩʪʠʠ ʦʢʘʟʘʣʘʩʴ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʡ. 

ʅʘ ʧʦʤʦʱʴ ʧʨʠʰʝʣ ʧʨʦʮʝʩʩ ʨʘʩʩʝʷʥʠʷ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʯʘʩʪʠʮ ʥʘ ʤʦʣʝʢʫʣʘʭ ʥʝʡʪʨʘʣʴʥʦʡ 

ʩʨʝʜʳ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʩʪʦʷʥʠʡ ʩ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʛʣʦʚʳʭ ʤʦʤʝʥʪʦʚ 

ʵʣʝʢʪʨʦʥʘ l, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ l  - ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ. ʕʥʝʨʛʠʠ ʫʨʦʚʥʝʡ ʪʘʢʠʭ ʩʦʩʪʦʷʥʠʡ ʥʝ 

ʟʘʚʠʩʷʪ ʦʪ ʚʝʣʠʯʠʥʳ ʤʦʤʝʥʪʘ l  (ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʦʨʙʠʪʘʣʴʥʦ ʚʳʨʦʞʜʝʥʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ). 

ʕʪʠ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʵʣʝʢʪʨʦʥ ʧʨʦʚʦ-

ʜʠʪ ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʠʦʥʥʦʛʦ ʦʩʪʦʚʘ. ɺ ʚʝʨʭʥʝʡ ʘʪʤʦʩʬʝʨʝ ʦʥ 

ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʦ ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤ. ʕʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʩʨʝʜʳ, ʢʦʪʦ-

ʨʘʷ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʯʘʩʪʴ ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʠʤʝʨʘ, 

ʨʘʩʢʨʳʚʘʶʱʝʛʦ ʨʦʣʴ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ, ʠʛʨʫ ʚ ʦʙʳʢʥʦʚʝʥʥʳʡ ʙʠʣʴʷʨʜ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʫʜʘ-

ʨʘ ʧʦ ʪʨʝʫʛʦʣʴʥʠʢʫ ʰʘʨʳ ʨʘʟʣʝʪʘʶʪʩʷ ʧʦ ʩʪʦʣʫ ʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ. ʇʨʠ ʵʪʦʤ ʠʭ ʥʘʯʘʣʴʥʘʷ 

ʵʥʝʨʛʠʷ ʯʘʩʪʠʯʥʦ ʧʦʛʣʦʱʘʝʪʩʷ ʩʫʢʥʦʤ. ʆʜʥʘʢʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʛʦ ʫʜʘʨʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʣ 

ʙʳ ʵʪʫ ʩʠʩʪʝʤʫ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʪ.ʝ. ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʥʝʦʙʨʘʪʠʤʳʤ. ɸʥʘʣʦʛʠʯ-

ʥʘʷ ʩʠʪʫʘʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʚ ʘʪʤʦʩʬʝʨʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʠʛʨʫ ʚʩʪʫʧʠʣʠ ʥʝʙʦʣʴʰʠʝ ʛʣʘʚʥʳʝ ʢʚʘʥʪʦʚʳʝ ʯʠʩʣʘ n = 20·70, ʯʪʦ ʠ ʙʳʣʦ 
ʥʘʤ ʥʫʞʥʦ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʳʩʦʢʦʚʦʟʙʫʞʜʝʥʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʥʝʤʝʜʣʝʥʥʦ ʠʩʯʝ-

ʟʘʶʪ, ʠ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʧʝʨʝʩʪʘʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʠʭ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʦʮʝʩʩ l  - ʧʝʨʝ-

ʤʝʰʠʚʘʥʠʷ ʧʨʦʪʝʢʘʝʪ ʚ ʛʘʟʦʚʦʡ ʩʨʝʜʝ ʩ ʧʣʦʪʥʦʩʪʴʶ, ʙʦʣʴʰʝʡ 
12

10 ʩʤ
3-
, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʳʩʦʪʘʤ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ɿʝʤʣʠ h ¢ 110 ʢʤ. ʂʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʷ-

ʤʫʶ ʩʚʷʟʘʥʥʳʤ ʩ ʧʣʦʪʥʦʩʪʴʶ ʩʨʝʜʳ, ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝ, ʯʪʦʙʳ ʚ ʦʙʲʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʢʘ 

ʨʠʜʙʝʨʛʦʚʩʢʦʡ ʤʦʣʝʢʫʣʳ A** (ʨʘʜʠʫʩʘ 0

22n a , ʛʜʝ 0a  ï ʙʦʨʦʚʩʢʠʡ ʨʘʜʠʫʩ) ʧʦʧʘʜʘʝʪ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʘ ʥʝʡʪʨʘʣʴʥʘʷ ʤʦʣʝʢʫʣʘ ʢʠʩʣʦʨʦʜʘ ʠʣʠ ʘʟʦʪʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʥʦʞʝʩʪʚʘ ʫʨʦʚʥʝʡ, ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʝʨʝʭʦʜʦʚ 

ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʯʘʩʪʦʪʳ GPS. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʙʠ-

ʪʘʣʴʥʦ ʚʳʨʦʞʜʝʥʥʳʭ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʪʝ 60 ʢʤ, ʥʠʞʝ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʦʝ ʪʫʰʝʥʠʝ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ ʟʘ ʩʯʝʪ ʥʝʫʧʨʫʛʠʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʜʦʩʪʘ-

ʪʦʯʥʦ ʧʣʦʪʥʦʡ ʩʨʝʜʦʡ. ʀʤʝʥʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʨʝʟʦʥʘʥʩʥʘʷ ʢʚʘʥ-

ʪʦʚʘʷ ʩʨʝʜʘ ʚ ʘʪʤʦʩʬʝʨʝ ɿʝʤʣʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ l  - ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʜʣʷ ʨʘʜʠʦ - ʭʠʤʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ [7] ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ 

ʥʝʛʘʪʠʚʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʝ GPS ʩ ʜʨʫʛʦʡ. 

 

ʅʝʨʘʚʥʦʚʝʩʥʘʷ ʜʚʫʭʪʝʤʧʝʨʘʪʫʨʥʘʷ ʧʣʘʟʤʘ ʢʘʢ ʠʩʪʦʯʥʠʢ ʨʠʜʙʝʨʛʦʚʩʢʠʭ      

ʩʦʩʪʦʷʥʠʡ 
 

ɺ ʧʝʨʠʦʜʳ ʩʠʣʴʥʳʭ ʛʝʦʤʘʛʥʠʪʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʩʣʝ ʠʥʪʝʥʩʠʚʥʳʭ ʚʩʧʳ-

ʰʝʢ ʥʘ ʉʦʣʥʮʝ, ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʨʦʩ ʠʦʥʦʩʬʝʨʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ɽ ʠ D ʩʣʦʠ 

ʚʝʨʭʥʝʡ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʫʝʪʩʷ ʥʝʨʘʚʥʦʚʝʩʥʘʷ ʜʚʫʭʪʝʤʧʝʨʘʪʫʨʥʘʷ 

ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʧʣʘʟʤʘ, ʚ ʢʦʪʦʨʦʡ ʟʘ ʤʘʣʳʝ ʚʨʝʤʝʥʘ (ʧʦʨʷʜʢʘ 
10

10
-

 ʩ) ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʝʨʘʚʥʦʚʝʩʥʦʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʵʥʝʨʛʠʷʤ ʚʦʟʙʫʞʜʝʥʠʷ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤ-
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ʧʣʝʢʩʦʚ [6]. ʀʭ ʩʧʦʥʪʘʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ, ʯʝʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ. ʊʘʢ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ en  ʤʘʣʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʪʤʦʩʬʝʨʥʳʭ ʯʘʩʪʠʮ 
ar, ʟʘʤʝʪʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʨʝʜʳ 
aT  ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɼʣʷ ʥʦʯʥʦʛʦ ʠ ʜʥʝʚʥʦʛʦ ʚʨʝʤʝʥʠ ʚ E ʠ D ʩʣʦʷʭ ʦʥʘ ʙʣʠʟʢʘ ʢ ʪʝʧʣʦ-

ʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʳʩʦʢʘʷ ʧʦʩʪʫʧʘʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʯʘʩʪʠʮ, ʧʨʠʭʦ-

ʜʷʱʠʭ ʠʟ F ʩʣʦʷ ʠʦʥʦʩʬʝʨʳ, ʧʨʠ ʚʭʦʜʝ ʚ ʙʦʣʝʝ ʧʣʦʪʥʫʶ ʩʨʝʜʫ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʢʦʣʝʙʘʪʝʣʴʥʦʝ 

ʠ ʚʨʘʱʘʪʝʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʤʦʣʝʢʫʣ. ɼʘʣʴʥʝʡʰʘʷ ʨʝʣʘʢʩʘʮʠʷ ʚʦʟʙʫʞʜʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʮʝʩʩʘʤʠ ʨʝʟʦʥʘʥʩʥʦʡ ʧʝʨʝʜʘʯʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ, ʧʝʨʝʥʦʩ ʢʦʪʦʨʦʡ ʧʨʦʠʩ-

ʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʦʣʢʥʦʚʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ D ʩʣʦʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʳʚ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ eʊ  ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ aT  ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʚʫʭʪʝʤʧʝʨʘʪʫʨʥʘʷ 

ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʘʷ ʧʣʘʟʤʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ a eT ʊ<< , ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʷʤʳʤʠ ʠʟ-

ʤʝʨʝʥʠʷʤʠ. 

ɼʣʷ E ʠ D ʩʣʦʝʚ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ ʠʟʤʝʥʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 
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10 10ar< <  ʩʤ
3-
. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʨʘʟʫʶʱʠʭʩʷ ʟʜʝʩʴ ʚʳʩʦʢʦʚʦʟʙʫʞʜʝʥʥʳʭ ʯʘʩʪʠʮ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ eʊ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ en  ʠ ʚʝʣʠʯʠʥʦʡ ʧʦʪʦʢʘ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦ-

ʥʦʚ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚ ʜʚʫʭʪʝʤʧʝʨʘʪʫʨʥʦʡ ʨʝʢʦʤ-

ʙʠʥʘʮʠʦʥʥʦʡ ʧʣʘʟʤʝ ʟʘʩʝʣʷʶʪʩʷ ʩʦʩʪʦʷʥʠʷ ʩ ʛʣʘʚʥʳʤʠ ʢʚʘʥʪʦʚʳʤʠ ʯʠʩʣʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ 

20 70n ·º . ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʢʪʨʦʥʦʚ ʟʜʝʩʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʤʘʛʥʠʪ-

ʥʦʡ ʙʫʨʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 
3

10  ʜʦ 6
10  ʩʤ

3-
, ʘ ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ 

3
10  ʜʦ 3.5 310  ʛʨʘʜʫʩʦʚ ʂʝʣʴ-

ʚʠʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [6]. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ ʥʠʞʝ ʩʣʦʷ 80-110 ʢʤ ʧʨʠʚʦʜʠʪ ʢ ʨʦ-

ʩʪʫ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʫʜʘʨʥʦʛʦ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʪʫʰʝʥʠʷ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ ʨʦʣʴ ʧʦʪʦʢʘ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʧʨʝʜʩʪʘʚʠʤ ʩʝʙʝ ʫʩʣʦʚʥʦ ʩʦʣʜʘʪ, ʢʦʪʦ-

ʨʳʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʧʫʥʢʪ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʨʦʭʦʜʷ ʨʘʚʥʦʤʝʨʥʦ ʯʝʨʝʟ ʤʦʩʪ. ɽʩʣʠ ʩʦʣʜʘ-

ʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʦ ʥʘ ʷʟʳʢʝ ʵʣʝʢʪʨʦʥʦʚ ʵʪʦ ʦʟʥʘ-

ʯʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʥʝʢʦʪʦʨʦʤ ʩʣʦʝ (ʪ.ʝ. ʥʘ ʤʦʩʪʫ). ʏʝʤ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʴ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʩʦʣʜʘʪ (ʧʦʪʦʢ ʵʣʝʢʪʨʦʥʦʚ), ʪʝʤ ʤʝʥʴʰʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʤʦʩʪʘ ʪʦʡ ʛʨʫʧʧʳ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʚ ʟʘʜʘʥʥʫʶ ʯʘʩʪʴ (ʘʥʘʣʦʛ ʟʘʩʝʣʝʥʥʦʩʪʠ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʩ ʟʘʜʘʥʥʳʤ n). ɼʘʣʝʝ ʵʪʘ ʯʘʩʪʴ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʬʨʦʥʪ. ɽʩʣʠ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦ ʯʘʩʪʷʤ ʠ 
ʠʭ ʦʪʧʨʘʚʢʘ ʥʘ ʬʨʦʥʪ ʧʨʦʠʩʭʦʜʠʪ ʤʝʜʣʝʥʥʝʝ ʩʢʦʨʦʩʪʠ ʧʨʠʙʳʪʠʷ ʥʦʚʳʭ ʩʦʣʜʘʪ, ʪʦ ʦʙʱʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘ ʧʫʥʢʪʝ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ. ʊʘʢ ʧʨʦʠʩʭʦʜʠʪ ʟʘʩʝʣʝʥʠʝ ʨʠʜ-

ʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʧʣʘʟʤʝ ʟʘ ʩʯʝʪ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʦʚ.  

 

ʉʚʝʨʭʬʦʥʦʚʦʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʯʘʩʪʠʮ 
 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʧʳʰʝʢ ʥʘ ʉʦʣʥʮʝ ʚ ʩʣʦʝ ʦʪ 80 ʜʦ 110 ʢʤ ʬʦʨʤʠʨʫʝʪʩʷ ʩʚʝʨʭ-

ʬʦʥʦʚʦʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ (UHF) ʠʟʣʫʯʝʥʠʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚ ʩʦʪʥʠ ʨʘʟ ʧʨʝʚʳʰʘʝʪ 

ʪʠʧʠʯʥʳʝ ʫʨʦʚʥʠ ʤʠʢʨʦʚʦʣʥʦʚʳʭ ʚʩʧʣʝʩʢʦʚ ʉʦʣʥʮʘ. ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʝʥʝ-

ʨʘʮʠʠ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʢʘʨʪʠʥʫ 

ʩʧʝʢʪʨʘ UHF ʠʟʣʫʯʝʥʠʷ ʚʥʦʩʷʪ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʨʠʜʙʝʨʛʦʚʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʥʝʡʪʨʘʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʜʚʫʭʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʳ, ʚʦʟʙʫʞʜʘʝʤʳʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʪʦʢʘ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʠʣʠ ʧʦʪʦʢʘ ʵʣʝʢʪʨʦʥʦʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʠʟ ʠʦʥʦʩʬʝʨʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʩʧʣʘʟʤʳ ʚʦʟʨʘʩʪʘ-

ʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ ʯʝʪʳʨʝ ʧʦʨʷʜʢʘ [6]. ʕʪʦ ʠʤʝʝʪ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʟʣʦʞʝʥʥʦʤʫ ʚʳ-

ʰʝ ʵʬʬʝʢʪʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ ʜʣʷ ʯʘʩʪʦʪ 1L  ʠ 2L  

ʩʠʛʥʘʣʦʚ GPS ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʚʩʧʳʰʢʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʦʩʪ ʠʥʪʝʥ-
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ʩʠʚʥʦʩʪʠ UHF ʠʟʣʫʯʝʥʠʷ, ʧʦ ʩʫʱʝʩʪʚʫ, ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʟʘʩʝʣʝʥʥʦʩʪʝʡ ʨʠʜʙʝʨʛʦʚʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʜʘʥʥʦʡ ʯʘʩʪʦʪʝ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʩʠʛʥʘʣʘ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʥʝʦʞʠʜʘʥʥʳʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ UHF ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʦʙʦʨʦʪ ʧʘʜʘʝʪ ʠ ʨʠʜʙʝʨʛʦʚʩʢʠʝ ʩʦ-

ʩʪʦʷʥʠʷ ʥʝ ʚʣʠʷʶʪ ʥʘ ʩʠʛʥʘʣ GPS. ʅʘʧʨʠʤʝʨ, ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ 

ʟʥʘʯʝʥʠʷʭ ʛʣʘʚʥʳʭ ʢʚʘʥʪʦʚʳʭ ʯʠʩʝʣ 40n>  ʥʘʣʠʯʠʝ ʩʠʣʴʥʦʡ ʥʝʘʜʠʘʙʘʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ʚʨʘ-

ʱʝʥʠʝʤ ʚ ʨʠʜʙʝʨʛʦʚʩʢʦʡ ʤʦʣʝʢʫʣʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʛʣʘʚʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʯʠʩʣʘ 

n ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʝʟʢʦʤʫ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʤʫ ʧʦʜʘʚʣʝʥʠʶ ʩʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ l  ʧʝʨʝ-

ʤʝʰʠʚʘʥʠʷ, ʪ.ʝ. ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʨʝʟʢʠʭ ʧʨʦʚʘʣʦʚ ʚ ʩʝʯʝʥʠʠ [8]. ʇʨʠʯʝʤ ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʝʩ ʩ 

ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʦʣʝʢʫʣʳ ʘʟʦʪʘ. ɺʦ-ʧʝʨʚʳʭ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ʷʚ-

ʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʵʣʝʢʪʨʦʥʦʚ ʚ ʧʣʘʟʤʝ ʦʢʦʣʦ 1000 ʂ ʧʦʣʦʞʝ-

ʥʠʝ ʧʝʨʚʦʛʦ ʧʨʦʚʘʣʘ, ʠʣʠ ʤʠʥʠʤʫʤʘ ʩʝʯʝʥʠʷ, ʜʣʷ ʤʦʣʝʢʫʣʳ 
2

**N  ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʦʙʣʘʩʪʠ 

ʛʣʘʚʥʳʭ ʢʚʘʥʪʦʚʳʭ ʯʠʩʝʣ n= 43-45, ʛʜʝ ʯʘʩʪʦʪʘ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ UHF ʠʟʣʫʯʝʥʠʷ ʩʨʝʜʳ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ GPS ʙʣʠʟʢʘ ʯʘʩʪʦʪʝ 1L . ʆʯʝʚʠʜʥʦ, ʠʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʦ ʢʦ-

ʪʦʨʦʤ ʩʦʟʜʘʪʝʣʠ GPS ʠ ʥʝ ʧʦʜʦʟʨʝʚʘʣʠ, ʧʦʚʣʠʷʣʦ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʵʪʦʡ ʯʘʩʪʦʪʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ. ɿʘʤʝʪʠʤ, ʯʪʦ ʪʘʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʳʤ ʠʦʥʦʩʬʝʨʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʜʣʷ ʥʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. 

ʆʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʵʣʝʢʪʨʦʥʦʚ ʚʩʝʛʦ ʥʘ 200ʂ ʩʝʯʝʥʠʝ ʚʳʭʦʜʠʪ ʥʘ ʧʣʘʪʦ ʠ ʵʬ-

ʬʝʢʪ ʧʦʜʘʚʣʝʥʠʷ ʩʝʯʝʥʠʷ l  ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʨʦʧʘʜʘʝʪ. ɼʣʷ ʤʦʣʝʢʫʣʳ ʢʠʩʣʦʨʦʜʘ 
2

**O  ʢʘʨʪʠʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʩʤʝʱʝʥʠʷ ʦʙʣʘʩʪʠ ʧʦʜʘʚʣʝʥʠʷ ʩʝʯʝʥʠʷ ʚ ʩʪʦʨʦʥʫ 

ʤʝʥʴʰʠʭ ʛʣʘʚʥʳʭ ʢʚʘʥʪʦʚʳʭ ʯʠʩʝʣ n, ʛʜʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʧʨʦʚʘʣʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʳ l  ʧʝʨʝʤʝʰʠʚʘʥʠʷ **

2 2O O+  ʠ 
**

2 2N O+  ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ 

ʚʥʦʩʠʪ ʛʘʨʧʫʥʥʳʡ ʤʝʭʘʥʠʟʤ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʠʦʥʥʳʭ ʢʦʥʬʠ-

ʛʫʨʘʮʠʡ 2 2 2( , )O N O+ + -+ . 

ʕʪʦ ʥʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ, ʢʦʛʜʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʜʝʣʴʥʳʭ 

ʢʚʘʟʠʤʦʣʝʢʫʣ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʠʟ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʚʦʜʦʨʦʜʦʧʦʜʦʙʥʳʭ ʯʘʩʪʠʮ, ʤʦʣʝʢʫʣ ʘʟʦʪʘ ʠ 

ʢʠʩʣʦʨʦʜʘ, ʦʧʨʝʜʝʣʷʶʪ ʥʘʙʣʶʜʘʝʤʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʩʙʦʠ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ GPS. ʇʨʠ ʵʪʦʤ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ ʥʘ ʩʧʫʪʥʠ-

ʢʦʚʳʝ ʩʠʛʥʘʣʳ GPS c ʯʘʩʪʦʪʘʤʠ L1 ʠ L2 ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʤʦʥʦʪʦʥʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʩʧʝʢʪʨʘ UHF 

ʠʟʣʫʯʝʥʠʷ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

 

ʂʚʘʥʪʦʚʳʡ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʟʘʜʝʨʞʢʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ 
 

ʅʘ ʢʚʘʥʪʦʚʦʤ ʷʟʳʢʝ ʨʝʯʴ ʠʜʝʪ ʦ ʬʦʪʦʥʘʭ, ʧʦʩʳʣʘʝʤʳʭ ʩʧʫʪʥʠʢʦʤ, ʯʝʨʝʟ ʨʝʟʦʥʘʥʩʥʫʶ 

ʢʚʘʥʪʦʚʫʶ ʩʨʝʜʫ ʚʝʨʭʥʝʡ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʩʣʦʝ 80-110 ʢʤ. ʉʠʛʥʘʣʳ ʧʦ-

ʩʪʦʷʥʥʦ ʨʘʙʦʪʘʶʱʝʛʦ ʧʝʨʝʜʘʪʯʠʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʬʦʪʦʥʦʚ, ʧʦʩʳʣʘʝʤʳʭ ʚ ʦʧʨʝ-

ʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʯʝʨʝʟ ʵʪʦʪ ʩʣʦʡ ʧʨʦʠʩʭʦʜʠʪ ʤʥʦ-

ʛʦʢʨʘʪʥʦʝ ʨʝʟʦʥʘʥʩʥʦʝ ʨʘʩʩʝʷʥʠʝ ʬʦʪʦʥʦʚ ʥʘ ʦʨʙʠʪʘʣʴʥʦ ʚʳʨʦʞʜʝʥʥʳʭ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤ-

ʧʣʝʢʩʘʭ ɸ**ʄ, ʛʜʝ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʦʡ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʚʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʨʘʜʠʘʮʠʦʥʥʳʝ ʧʝʨʝʭʦʜʳ. ʕʪʠ 

ʧʝʨʝʭʦʜʳ ʷʚʣʷʶʪʩʷ ʚʳʥʫʞʜʝʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʷʪ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʧʝʨʝʜʘʪ-

ʯʠʢʘ. ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʵʪʦʛʦ ʧʦʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʤʦʱʥʦʩʪʴʶ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʩʩʝʠʚʘ-

ʥʠʶ ʬʦʪʦʥʦʚ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ GPS ʧʦ-

ʨʷʜʢʘ 10
3-
ʩ ʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ. ʋʯʠʪʳʚʘʷ ʪʘʢʞʝ, 

ʯʪʦ ʜʣʠʥʳ ʚʦʣʥ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʦʪʥʦʩʷʪʩʷ ʢ ʜʝʮʠʤʝʪʨʦʚʦʤʫ ʜʠʘʧʘʟʦʥʫ, ʯʪʦ ʤʥʦʛʦ 

ʙʦʣʴʰʝ ʨʘʟʤʝʨʘ ʢʦʤʧʣʝʢʩʘ, ʚʩʝ ʵʪʠ ʧʝʨʝʭʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʜʠʧʦʣʴʥʦʤ ʧʨʠ-

ʙʣʠʞʝʥʠʠ [9]. 
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ʊʠʧʳ ʧʝʨʝʭʦʜʦʚ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʬʦʪʦʥʘ ʩ ʨʠʜʙʝʨʛʦʚʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ 
 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʬʠʟʠʢʠ ʷʚʣʝʥʠʷ ʥʘʤ ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʪʨʝʭ ʦʩʥʦʚ-

ʥʳʭ ʪʠʧʦʚ ʧʝʨʝʭʦʜʦʚ [9-11]. ʇʝʨʚʳʤ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʝ ʩʧʦʥʪʘʥʥʦʝ ʉɺʏ ʠʟʣʫʯʝʥʠʝ 

ʥʝʡʪʨʘʣʴʥʦʡ ʢʚʘʥʪʦʚʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʥʝʢʦʛʝʨʝʥʪʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʧʨʦʠʟ-

ʚʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɼʠʩʩʦʮʠʘʮʠʷ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ɸ**ʄ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʧʨʠ-

ʥʠʤʘʝʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʩʝʣʝʥʥʦʩʪʝʡ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦ 

ʫʨʦʚʥʷʤ ʵʥʝʨʛʠʠ
 
ʚ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʧʣʘʟʤʝ ʷʚʣʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʤ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʩʪʦ-

ʷʥʥʳʤ ʧʦʪʦʢʦʤ ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʦʚ. 

ɺʪʦʨʳʤ ʩʣʫʞʠʪ ʧʨʷʤʦʡ ʧʝʨʝʭʦʜ ʚ ʥʠʞʝʣʝʞʘʱʝʝ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʣʝʢʩʘ ɸ**ʄ ʩ ʠʩʧʫʩʢʘʥʠ-

ʝʤ ʬʦʪʦʥʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʥʫʞʜʝʥʥʦʤʫ ʠʟʣʫʯʝʥʠʶ ʥʘ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʝ ʩʠʛʥʘʣʘ 1L  ʠʣʠ 

2L , ʢʦʛʜʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʨʠʜʙʝʨʛʦʚʩʢʠʡ 

ʢʦʤʧʣʝʢʩ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʧʦʥʪʘʥʥʦʝ ʠʩʧʫʩʢʘʥʠʝ ʬʦʪʦʥʦʚ ʨʠʜʙʝʨʛʦʚʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʩʘ-

ʤʦʡ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺʝʨʥʝʤʩʷ ʪʝʧʝʨʴ ʢ ʦʙʲʷʩʥʝʥʠʶ ʧʦʚʝʜʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʥʘ ʧʨʠʝʤ-

ʥʠʢʝ ʩʠʛʥʘʣʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ [2]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʧʦʣʷʨʠʟʘʮʠʷ ʧʨʷʤʦʛʦ ʚʳʥʫʞʜʝʥʥʦ-

ʛʦ ʠʟʣʫʯʝʥʠʷ ʪʘʢʞʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʣʷʨʠʟʘʮʠʝʡ ʩʧʫʪʥʠʢʦʚʦʛʦ GPS ʩʠʛʥʘʣʘ, ʪʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʨʦʞʜʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʦʪʦʥʦʚ ʠ ʥʘʙʣʶʜʘʝʤʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʚʝʣʠʯʝʥʠʶ ʤʦʱ-

ʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ GPS, ʘ ʧʨʦʧʘʜʘʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʧʨʠʝʤʥʠʢʝ ʩʚʷʟʘʥʦ ʩ ʚʳʭʦʜʦʤ ʟʘ 

ʧʦʣʦʩʫ ʧʨʠʝʤʘ ʟʘ ʩʯʝʪ ʩʜʚʠʛʘ ʯʘʩʪʦʪʳ. ɺʧʝʨʚʳʝ, ʢʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʵʪʦʪ ʵʬʬʝʢʪ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʚ ʦʧʳʪʝ ɸʬʨʘʡʤʦʚʠʯʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩ ʫʯʘʩʪʠʝʤ ʂʦʨʥʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ (ʉʐɸ) ʠ ʚʧʣʦʪʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʣʫʯʠʣ ʩʚʦʝʛʦ ʦʙʲʷʩʥʝʥʠʷ [2]. ʇʨʷʤʳʝ 

ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʧʦʪʦʢʘ, ʧʨʠʥʠʤʘʝʤʦʛʦ ʧʨʠʝʤʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʥʘ ʟʘʜʘʥ-

ʥʦʡ ʯʘʩʪʦʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʨʠ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʱʥʦʩʪʴʶ ʧʝʨʝʜʘʪ-

ʯʠʢʘ ʥʘ ʩʧʫʪʥʠʢʝ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʙʦʷʤʠ ʩʠʛʥʘʣʘ ʥʘ ʧʨʠʝʤʥʠʢʝ (ʩʤ. ʨʠʩ. 3). 

ʊʨʝʪʠʡ ʪʠʧ ʧʝʨʝʭʦʜʦʚ ʦʪʚʝʯʘʝʪ ʨʝʟʦʥʘʥʩʥʦʤʫ ʨʘʩʩʝʷʥʠʶ ʬʦʪʦʥʘ ʥʘ ʢʦʤʧʣʝʢʩʝ ɸ**ʄ, ʢʦ-

ʪʦʨʳʡ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʪʘʜʠʠ.  

ʇʝʨʚʘʷ ʧʨʦʪʝʢʘʝʪ ʟʘ ʚʨʝʤʝʥʘ ʧʦʨʷʜʢʘ 1510-  - 1410- ʩ ʠ ʦʪʚʝʯʘʝʪ ʚʳʥʫʞʜʝʥʥʦʤʫ ʧʦʛʣʦʱʝ-

ʥʠʶ ʬʦʪʦʥʘ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʚʳʰʝʣʝʞʘʱʠʝ ʚʠʙʨʦʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ɸ**ʄ. ʕʪʠ ʚʨʝʤʝʥʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʛʣʘʚʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʯʠʩʣʘ ʫʨʦʚʥʷ ʠʩʭʦʜʥʦ-

ʛʦ ʩʦʩʪʦʷʥʠʷ) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʬʦʪʦʥʘ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʣʘʢʦ 

ʨʠʜʙʝʨʛʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ɺʪʦʨʘʷ ʩʪʘʜʠʷ ʩʚʷʟʘʥʘ ʩ ʢʚʘʥʪʦʚʦʡ ʜʠʥʘʤʠʢʦʡ ʩʘʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ɸ**ʄ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʜʠʩ-

ʢʨʝʪʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʩʦʩʪʘʚʥʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʚʠʨʪʫʘʣʴʥʳʝ 

ʘʚʪʦʠʦʥʠʟʘʮʠʦʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʤʦʣʝʢʫʣʳ ɸ** [9-11]. ʆʥʠ ʦʙʨʘʟʫʶʪʩʷ, ʢʦʛʜʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʵʥʝʨʛʠʷ ʤʦʣʝʢʫʣ ɸ** ʠ ʄ ʚ ʢʦʤʧʣʝʢʩʝ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ ʩʚʷʟʠ ʵʣʝʢʪʨʦʥʘ. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ 

ʪʝʧʣʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ ʭʘʨʘʢʪʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʛʣʘʚʥʳʭ ʢʚʘʥʪʦʚʳʭ ʯʠʩʝʣ, 

ʟʘʩʝʣʷʝʤʳʝ ʚ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʧʣʘʟʤʝ ʥʘ ʚʳʩʦʪʝ 80-110 ʢʤ ʦʪ ɿʝʤʣʠ, ʣʝʞʘʪ ʚ ʠʥʪʝʨʚʘʣʝ 20·70 

[11]. 

ʅʘ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʘʝʪʩʷ ʚʳʥʫʞʜʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʢʦʤʧʣʝʢʩʘ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4, ʨʝʟʦʥʘʥʩʥʦʝ ʨʘʩʩʝʷʥʠʝ ʬʦʪʦʥʦʚ ʥʘ ʦʨʙʠʪʘʣʴʥʦ ʚʳ-

ʨʦʞʜʝʥʥʳʭ ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʚʢʣʶʯʘʝʪ ʮʝʣʳʡ ʥʘʙʦʨ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʦʩʪʦʷʥʠʡ, 

ʯʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʦʨʠʠ ʨʝʟʦʥʘʥʩʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʬʦʪʦʥʦʚ ʥʘ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʤʦʣʝʢʫʣʝ ɸ**, ʢʦʪʦʨʘʷ ʥʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʝ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʨʝʜʦʡ ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥ-

ʢʝ 4, ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʳʤ ʥʘʙʦʨʦʤ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʭʦʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʚʘʥʪʦʚʦʝ ʦʧʠʩʘ-

ʥʠʝ ʠʩʢʘʞʝʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʚʢʣʘʜʳ ʚʩʝʭ ʪʨʝʭ ʪʠʧʦʚ ʧʝʨʝʭʦʜʦʚ 

[9-11]. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ ʚʵʡʚʣʝʪ ʘʥʘʣʠʟʘ ʠ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ [12,13]. 
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʩʢʘʞʝʥʠʝ ʨʘʜʠʦʩʠʛʥʘʣʘ 
 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʠʩʢʘʞʝʥʠʷ ʩʠʛʥʘʣʘ GPS 

ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʩʣʫʯʘʝʤ ʨʝʟʦʥʘʥʩʥʦʛʦ (ʨʝʣʝʝʚʩʢʦʛʦ) ʫʧʨʫʛʦʛʦ ʨʘʩʩʝʷʥʠʷ (ʢʦʛʜʘ 

ʢʚʘʥʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʨʠʜʙʝʨʛʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ɸ**ʄ ʥʝ ʠʟʤʝʥʷʝʪʩʷ). ʊʦʛʜʘ ʧʨʠ ʧʨʦʭʦʞʜʝ-

ʥʠʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʥʳʡ ʩʣʦʡ 60-110 ʢʤ ʚ ʥʦʨʤʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʩʜʚʠʛ ʯʘʩʪʦʪʳ ʧʦʨʷʜʢʘ 10
2-
 ɻɻʮ, ʘ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʩʠʛʥʘʣʘ ʧʦʨʷʜʢʘ 10

7-
ʩ, ʪ.ʝ. 100 

ʥʘʥʦʩʝʢʫʥʜ. ʇʨʠ ʵʪʦʤ ʦʰʠʙʢʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʝʤʥʠʢʦʤ GPS, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʠʤ ʤʝʪʨʘʤ, ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʙʣʶʜʘʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ [9-

11]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʠʜʙʝʨʛʦʚʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ɸ**ʄ ʚ ʘʪʤʦʩʬʝʨʝ ʩʣʫʞʘʪ ʩʚʦʝʦʙʨʘʟʥʳʤʠ 

ʦʧʪʠʯʝʩʢʠʤʠ ʣʦʚʫʰʢʘʤʠ ʜʣʷ ʨʘʩʩʝʠʚʘʶʱʠʭʩʷ ʬʦʪʦʥʦʚ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

 
 

ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ʣʠʥʠʡ ʧʦʛʣʦʱʝʥʠʷ (ʠʟʣʫʯʝʥʠʷ) ʨʠʜʙʝʨʛʦʚʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ A** N2 ʠ A** O2 

ʦʪ ʛʣʘʚʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʯʠʩʣʘ n. 

 

ɿʘʢʣʶʯʝʥʠʝ 
 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚʧʣʦʪʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

GNSS ʜʣʷ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʟʘʣʦʞʝʥʘ ʵʤʧʠʨʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʥʠʤʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʠʪʫʘ-

ʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ, ʢʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʧʦ-

ʪʦʢ ʵʣʝʢʪʨʦʥʦʚ ʟʘʤʝʪʥʦ ʚʦʟʨʘʩʪʘʶʪ. ʇʦʧʳʪʢʠ ʦʧʠʩʘʪʴ ʵʪʠ ʩʠʪʫʘʮʠʠ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʜʝʨʞʢʝ ʩʠʛʥʘʣʘ, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʠʦʥʦʩʬʝʨʝ (ʚʢʣʶʯʘʷ ʧʣʘʟʤʝʥʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʝʜʠʥʠʮʳ 

ʪʦʣʴʢʦ ʚ ʯʝʪʚʝʨʪʦʤ ʟʥʘʢʝ ʧʦʩʣʝ ʟʘʧʷʪʦʡ (ʪ.ʝ., ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣ), ʯʪʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

ʀʤʝʥʥʦ ʨʝʟʦʥʘʥʩʥʦʝ ʤʥʦʛʦʢʨʘʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʛʥʘʣʘ ʩ ʢʚʘʥʪʦʚʦʡ ʩʨʝʜʦʡ ʦʧʨʝʜʝʣʷ-

ʝʪ ʧʨʦʮʝʩʩ ʟʘʜʝʨʞʢʠ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʢʚʘʥʪʦʚʘʷ ʪʝʦʨʠʷ ʨʘʩʧʨʦ-
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ʩʪʨʘʥʝʥʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʷʚʣʝʥʠʷ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʪʘʢ-

ʞʝ ʢʦʤʙʠʥʘʮʠʦʥʥʦʝ (ʨʘʤʘʥʦʚʩʢʦʝ) ʨʘʩʩʝʷʥʠʝ ʬʦʪʦʥʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʘʜʘ ʢʦʤʧʣʝʢʩʦʚ 

ɸ**ʄ, ʢʦʪʦʨʳʝ ʜʦ ʩʠʭ ʧʦʨ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʙʩʫʞʜʘʣʠʩʴ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʘʩʩʯʠʪʳ-

ʚʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʩʜʚʠʛʘ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʠ ʚʨʝʤʝʥʠ ʟʘʜʝʨʞʢʠ ʧʨʠʭʦʜʷʱʝʛʦ ʥʘ 

ɿʝʤʣʶ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ GPS. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʚʩʝʛʦ ʤʠʨʘ ʧʨʝʜʩʪʦʠʪ ʝʱʝ 

ʤʥʦʛʦ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʠʟʙʘʚʠʪʴ GPS ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ ɿʝʤʣʠ. 
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ʋɼʂ 681.2 

ʇʨʠʙʦʨʦʩʪʨʦʝʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʤʘʪʝʨʠʘʣʦʚ, ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ï ʚʢʣʘʜ ʈʦʩʩʠʠ ʚ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 
 

ɹʳʢʦʚ ɺ.ɸ., 

ʧʨʦʬʝʩʩʦʨ ʄʌʊʀ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʧʨʝʟʠʜʝʥʪ ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʈʦʩʩʠʠ,  

ʘʢʘʜʝʤʠʢ ʘʢʘʜʝʤʠʠ ʠʥʞʝʥʝʨʥʳʭ ʥʘʫʢ ʠʤ. ɸ.ʄ. ʇʨʦʭʦʨʦʚʘ,  

ʣʘʫʨʝʘʪ ʤʝʜʘʣʠ ʖʅɽʉʂʆ çɿʘ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡè 
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ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʈʦʩʩʠʠ 

ʄʦʩʢʦʚʩʢʠʡ ʌʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʢʘʥʠʨʫʶʱʝʡ ʟʦʥ-

ʜʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʠʟʜʝʣʠʡ, ʚʢʣʶʯʘʷ ʪʨʫʙʦ-

ʧʨʦʚʦʜʳ, ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʚʠʨʫʩʦʚ ʠ ʞʠʚʳʭ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʦʚ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩʦ ʩʧʝʢʪʨʦʩʢʦʧʠ-

ʝʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʦʧʮʠʷ ScanTronic) ʚ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʢʘʥʠʨʫʶʱʠʭ ʟʦʥʜʦʚʳʭ ʤʠʢʨʦʩʢʦʧʦʚ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʦʨʦʚ. 
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Annotation. The General condition and new possibilities of scanning zone microscopy are con-

sidered, including those for the control of large-size products, including tubes, and diagnostics of 

viruses and living cells of organisms in combination with spectroscopy of surface structures of high 

spatial resolution. The possibility of integration of artificial intelligence methods (ScanTronic op-

tion) into the software of scanning probe microscopes for more effective practical use of devices is 

considered. 

Key words: instrument making, scanning probe microscopy, microscopes, diagnostics, artificial 
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ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʢʘʥʠʨʫʶʱʘʷ ʟʦʥʜʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʚʦʰʣʘ ʚ ʩʦʩʪʘʚ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʬʠʟʠ-

ʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ-

ʣʦʞʝʥʠʡ ï ʦʪ ʰʢʦʣʴʥʦʛʦ ʠ ʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, 

ʣʦʧʘʩʪʝʡ ʪʫʨʙʠʥ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʨʫʩʦʚ, ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʦʚ, ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ.  

ʂʨʦʤʝ ʪʦʧʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʩʢʘʥʠʨʫʶʱʠʝ ʟʦʥʜʦʚʳʝ 

ʤʠʢʨʦʩʢʦʧʳ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʨʷʪʴ ʮʝʣʳʡ ʨʷʜ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ: 

ü ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣ ʪʨʝʥʠʷ ʤʝʞʜʫ ʟʦʥʜʦʤ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʧʨʦʮʝʩʩʝ ʩʢʘʥʠʨʦʚʘʥʠʷ;  

ü ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʂʝʣʴʚʠʥ-ʤʦʜʘ); 

ü ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ; 

ü ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʩʠʩʪʝʤʳ ʟʦʥʜ-ʧʦʚʝʨʭʥʦʩʪʴ ʉ (x,y),  ʘ ʪʘʢʞʝ  dC/dz, 

dC/dV; 

ü ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʩʠʣ ʚ ʩʠʩʪʝʤʝ ʟʦʥʜ ʩ ʟʘʜʘʥʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴʶ ï ʧʦʚʝʨʭ-

ʥʦʩʪʴ; 

ü ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ; 

ü ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ; 

ü ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʤʦʜʫʣʷ ʖʥʛʘ, ʪʚʝʨʜʦʩʪʠ); 

ü ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʜʛʝʟʠʦʥʥʳʭ ʩʚʦʡʩʪʚ; 

ü ʀʩʩʣʝʜʦʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʣʦʪʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ; 

ü ʀʟʫʯʘʪʴ ʩ ʨʘʟʨʝʰʝʥʠʝʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʤ ʜʠʬʨʘʢʮʠʦʥʥʳʡ ʧʨʝʜʝʣ ʦʧʪʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

ü ʇʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʝʞʠʤʘʭ ʈʘʤʘʥʦʚʩʢʦʡ, ʠʥʬʨʘʢʨʘʩʥʦʡ, ʪʝʨʘʛʝʨʮʦʚʦʡ ʩʧʝʢʪʨʦ-

ʩʢʦʧʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 10 ʥʤ; 

ü ʇʨʦʠʟʚʦʜʠʪʴ ʤʦʜʠʬʠʢʘʮʠʶ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʤʝʱʘʪʴ ʭʠʤʠʯʝʩʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ 
ʚ ʨʝʞʠʤʘʭ ʉɿʄ ʣʠʪʦʛʨʘʬʠʠ.  

ɼʣʷ ʵʪʦʛʦ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʪ.ʥ. ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʘʭ ʘʪʦʤʥʦ ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ 

ʨʘʩʩʝʷʥʠʷ (ʈʘʤʘʥʦʚʩʢʫʶ), ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʙʝʟʘʧʝʨʪʫʨʥʦʡ ʙʣʠʞʥʝʧʦʣʴʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʚʠʙʨʠʨʫʶʱʠʤ 

ʟʦʥʜʦʤ ʨʘʩʩʝʷʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʚʠʜʠʤʦʤ, ʀʂ ʠ ʪʝʨʘʛʝʨʮʦʚʦʤ ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥ ʚʦʣʥ ʩ ʨʘʟ-

ʨʝʰʝʥʠʝʤ ʜʦ 10 ʥʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ, ʤʦʱʥʳʝ ʤʠʢ-

ʨʦʧʨʦʮʝʩʩʦʨʳ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʭʝʤʳ, ʧʦʷʚʣʷʶʪʩʷ ʩʭʝʤʳ ʘʜʘʧ-

ʪʠʚʥʦʡ ʣʦʛʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʚʘʪʴ ʧʨʠʙʦʨʳ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠʙʦʨʦʚ ʚʧʣʦʪʴ ʜʦ ʣʘʙʦʨʘʥ-

ʪʦʚ, ʦʧʝʨʘʪʦʨʦʚ, ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʋʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʬʫʥʢʮʠʷʭ ʧʨʠʙʦʨʦʚ ʚʚʝ-

ʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ 

ʧʨʠʙʦʨʳ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚʝʜʦʚ ʠ, ʜʘʞʝ, ʰʢʦʣʴʥʠʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʛʦ ʵʪʦʛʦ 

ʩʨʝʜʥʝʝ ʚʦʟʤʦʞʥʦ ʧʦʩʪʦʷʥʥʦ ʫʩʠʣʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʙʦʨʦʚ ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʤʦʨʘʣʴʥʦʛʦ 

ʩʪʘʨʝʥʠʷ ʩʝʛʦʜʥʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 ʣʝʪ ï ʵʪʦ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 

ɼʠʘʛʥʦʩʪʠʢʘ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʙʲʝʢʪʦʚ 
 

ɿʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʨʘʟʳ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʤʠʨʝ ʥʘʢʣʘʜʳʚʘʝʪ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʄʥʦʛʠʝ ʧʨʝʫʩʧʝʚʘʶʱʠʝ ʩʪʨʘʥʳ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʟʷʣʠ ʢʫʨʩ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʅʆɺʓʍ(!) 

ʵʥʝʨʛʦʙʣʦʢʦʚ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʠ ʩʫʧʝʨʩʚʝʨʭʢʨʠ-

ʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʘʨʘ ʠ ʜʘʚʣʝʥʠʷ.  
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ʃʶʙʦʝ ʚʝʱʝʩʪʚʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʘʚʣʝʥʠʠ ʚʳʰʝ ʩʚʦʝʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ (ʪʝʨʤʦʜʠ-

ʥʘʤʠʢʘ ʠ ʬʠʟʠʢʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʨʝʜ) ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʚʦʝʤ ʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷ-

ʥʠʠ, ʢʦʛʜʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠ ʞʠʜʢʦʡ ʥʠ ʛʘʟʦʦʙʨʘʟʥʦʡ ʬʘʟʳ. ɺʦʜʘ ʧʝʨʝʭʦʜʠʪ ʚ ʪʘʢʦʝ ʩʦʩʪʦ-

ʷʥʠʝ ʧʨʠ ʜʘʚʣʝʥʠʠ 22,1 ʄʇʘ ʧʨʠ 374Áʉ. ʇʨʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʦʣʴ (ʪ.ʝ. ʜʣʷ ʧʝʨʝʭʦʜʘ ʠʟ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʘʨ ʥʝ ʪʨʝʙʫʝʪʩʷ ʵʥʝʨʛʠʠ). 

ʄʦʣʝʢʫʣʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʩ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦ-

ʩʪʷʤʠ ʠ ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʠʷʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʝʜʘʯʝ ʵʥʝʨʛʠʠ. 

ʊʠʧʠʯʥʳʡ ʜʠʘʧʘʟʦʥ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ï ʦʪ 245 ʜʦ 285 ʙʘʨ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʦʪ 540 ʜʦ 580 ÁC. ʊʫʪ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʚʩʝ ʪʝʭʥʦʣʦʛʠʠ ʫʞʝ ʦʪʨʘʙʦʪʘʥʳ, ʧʦʜʦʙʥʳʭ ʩʪʘʥʮʠʡ 

ʚʝʣʠʢʦʝ ʤʥʦʞʝʩʪʚʦ ï ʠ ʜʝʡʩʪʚʫʝʪ, ʠ ʩʪʨʦʠʪʩʷ. ʂʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ 

ʪʘʢʠʭ ʫʩʣʦʚʠʡ, ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʳ. 

ɸ ʩʫʧʝʨʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʤʠ ʩʯʠʪʘʶʪʩʷ ʩʪʘʥʮʠʠ, ʛʜʝ ʨʘʙʦʯʘʷ ʩʨʝʜʘ ʮʠʨʢʫʣʠʨʫʝʪ ʧʦʜ ʜʘʚʣʝ-

ʥʠʝʤ 280 ʙʘʨ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 600 ÁC, ʘ ʧʦʩʝʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʞʘʨʦʧʨʦʯʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ ʩ ʚʳʩʦʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʦʣʟʫʯʝʩʪʠ. 

ɺʤʝʩʪʝ ʩ ʥʝʦʩʧʦʨʠʤʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚʦʟʥʠʢʘʶʪ ʠ ʧʨʦʙʣʝʤʳ ï ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʩʚʘʨ-

ʥʳʭ ʰʚʦʚ ʤʦʛʫʪ ʟʘʨʦʞʜʘʪʴʩʷ ʪʦʯʝʯʥʳʝ ʜʝʬʝʢʪʳ, ʢʦʪʦʨʳʝ, ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʠʥʠʮʠʘʮʠʠ ʢʦʨʨʦʟʠʠ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʧʘʨʳ ʣʝʪ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘ-

ʮʠʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʝʛʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʪʨʫʙ ʥʘ ʩʪʘʥʮʠʷʭ. 

ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʨʫʰʝʥʠʡ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʚ ʧʨʦʮʝʩʩʝ 

ʢɻʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʊʕʂ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʟʜʘʥ ʧʨʠʙʦʨ ʉʆʃɺɽʈ-ʇɸʁʇ. ʉ ʝʛʦ ʧʦʤʦ-

ʱʴʶ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʪʨʫʙ, ʪʫʨʙʠʥ ʠ ʚʦʦʙʱʝ ʪʨʝʙʫʝʤʳʭ ʫʯʘʩʪʢʦʚ ʢʨʫʧ-

ʥʦʛʘʙʘʨʠʪʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʩʪʘʭ ʠʭ ʜʠʩʣʦʢʘʮʠʠ. 

 

  
ʈʠʩ. 1. ʉʦʣʚʝʨ-ʇʘʡʧ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʝʬʝʢʪʦʚ ʠ ʢʘʯʝʩʪʚʘ 

ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʦʙʲʝʢʪʦʚ) ʠ ʚʳʷʚʣʝʥʥʳʝ ʜʝʬʝʢʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

 

ʉɿʄ ʚ ʩʠʩʪʝʤʝ ʰʢʦʣʴʥʦʛʦ ʠ ʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦ-

ʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʕʪʦ ʧʨʦʮʝʩʩ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʩʦ ʰʢʦʣʴʥʦʡ ʩʢʘʤʴʠ. ɺʠʜʝʪʴ ʠ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʤʦʣʝʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ï ʵʪʦ ʨʝʟʢʦ ʤʝʥʷʝʪ ʠ ʫʩʠ-

ʣʠʚʘʝʪ ʛʣʫʙʠʥʫ ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʬʦʪʦʛʨʘʬʠʷ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠʙʦʨʘ ʅɸʅʆʕɼʔʖʂɸʊʆʈ, ʢʦʪʦʨʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʙʦʨʫʜʦʚʘʥʳ ʜʝʩʷʪʢʠ ʫʯʝʙʥʳʭ ʢʣʘʩʩʦʚ ʈʦʩʩʠʠ ʠ ʤʠʨʘ. ʕʪʦʪ ʧʨʠʙʦʨ ʚʦʰʝʣ ʚ ʯʠʩʣʦ ʣʫʯʰʠʭ 

ʨʘʟʨʘʙʦʪʦʢ ʤʠʨʘ ʧʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ Research & Developments ʚ 2011 ʛʦʜʫ. 

ɹʦʣʝʝ 700 ʧʨʠʙʦʨʦʚ ʵʪʦʛʦ ʢʣʘʩʩʘ ʨʘʙʦʪʘʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʰʢʦʣʘʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʈʦʩʩʠʠ ʠ ʤʠʨʘ, ʘ ʰʢʦʣʴʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʤʝʪʥʦʛʦ ʠʟʫʯʝʥʠʷ ʨʝʘʣʴ-

ʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨ. 

a) b) 
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ʈʠʩ. 1. ʇʨʠʙʦʨ ʜʣʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʅɸʅʆʕɼʔʖʂɸʊʆʈ-II ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʵʨʠʪʨʦ-

ʮʠʪʦʚ (ʨʘʟʤʝʨ ʩʢʘʥʘ 50ʭ50 ʤʢʤ), ʫʯʘʩʪʢʘ ʤʠʢʨʦʩʭʝʤʳ (ʨʘʟʤʝʨ ʩʢʘʥʘ 30ʭ30 ʤʢʤ) ʠ ʘʪʦʤʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʳʩʦʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʠʨʦʣʠʪʠʯʝʩʢʦʛʦ ʛʨʘʬʠʪʘ (ʉʊʄ ʩʢʘʥ ʨʘʟʤʝʨʦʤ 2ʭ2 

ʥʤ), ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʵʪʦʤ ʪʠʧʝ ʧʨʠʙʦʨʦʚ. 

 

ɹʦʣʝʝ 700 ʧʨʠʙʦʨʦʚ ʵʪʦʛʦ ʢʣʘʩʩʘ ʨʘʙʦʪʘʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʰʢʦʣʘʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʈʦʩʩʠʠ ʠ ʤʠʨʘ, ʘ ʰʢʦʣʴʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʤʝʪʥʦʛʦ ʠʟʫʯʝʥʠʷ ʨʝʘʣʴ-

ʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨ. 

 

ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ 

 

 
ʈʠʩ. 2. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʩʢʘʥʝʨ ʠ ʨʝʟʫʣʴʪʘʪ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʦ ʩʪʨʦʯʥʦʡ ʯʘʩʪʦʪʦʡ 1 ʠ 10 ɻʮ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʥʦʚʳʝ ʦʧʮʠʠ ʩʢʘʥʠʨʫʶʱʠʭ ʟʦʥʜʦʚʳʭ ʤʠʢʨʦ-

ʩʢʦʧʦʚ, ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʧʦʨʷʜʦʢ ʫʚʝʣʠʯʝʥʘ ʩʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫ-

ʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʥʦʚʳʡ ʩʢʘʥʝʨ, ʢʦʪʦʨʳʡ ʣʝʛʢʦ ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʧʨʠʙʦʨʳ 

ʣʠʥʠʠ ʀʅʊɽɻʈɸ, ʉʦʣʚʝʨ-ʆʧʝʥ. ɹʣʠʟʢʠʡ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʘʨʘʤʝʪʨʘʤ ʩʢʘʥʝʨ ʠʥʪʝʛʨʠʨʦʚʘʥ 

ʠ ʚ ʧʨʠʙʦʨʳ ʜʣʷ ʠʟʫʯʝʥʠʷ çʙʦʣʴʰʠʭè ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʠʥʠʠ ɺɽɻɸ [4] ʠ ʅɽʂʉʊ [1,2]. 

ʉʦʟʜʘʥʳ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʢʘʥʠʨʫʶʱʠʝ ʟʦʥʜʦʚʳʝ ʤʠʢʨʦʩʢʦʧʳ ʵʢʦʥʦʤ ʢʣʘʩʩʘ. ʕʪʦ 

ʅɸʅʆʕɼʔʖʂɸʊʆʈ-2 ʠ ʉʆʃɺɽʈ-ʅɸʅʆ [5]. ʕʪʦ ʧʨʠʙʦʨʳ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʝ ʚ ʦʙʩʣʫʞʠ-

ʚʘʥʠʠ ʩ ʨʫʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘʩʪʨʦʡʢʠ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʦʥʜ-ʦʙʨʘʟʝʮ, ʥʦ, ʪʝʤ 

ʥʝ ʤʝʥʝʝ ʦʙʝʩʧʝʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʤʦʜʘʭ ʩʢʘʥʠʨʫʶʱʝʡ ʟʦʥ-

ʜʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ6 ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʜ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘ-

ʤʝʪʨʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ (ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ, ʘʢʫ-

ʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ, ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʚʠʙʨʘʮʠʡ) ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʨʤʦʩʪʘʪʠʨʫʶʱʠʡ 

ʰʢʘʬ [6], ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʦ ʉɿʄ ʚ ʦʙʳʯʥʳʭ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 
 

ʉʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʝʥʳ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʱʠʭ ʢʘʢ ʤʝʪʦʜʳ ʩʢʘʥʠʨʫʶʱʝʡ ʟʦʥ-

ʜʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʪʘʢ ʠ ʤʝʪʦʜʳ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʚʳʩʦʢʦʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ (ʈʘʤʘʥʦʚʩʢʦʛʦ) ʨʘʩʩʝʷʥʠʷ (TERS ï Tip Enhanced Raman 

Scatterings). 
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ʈʠʩ. 3. ʂʦʤʙʘʡʥ ʉɿʄ, ʈʘʤʘʥʦʚʩʢʦʡ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʀʅʊɽɻʈɸ-

ʉʇɽʂʊʈɸ-2 [3]. 

 

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʙʝʟʘʧʝʨʪʫʨʥʦʡ ʙʣʠʞʥʝʧʦʣʴʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʩ ʠʥʠʮʠʘʮʠʝʡ ʨʘʩʩʝʷʥʠʷ 

ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʩʪʨʘʠʚʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʣʫʯʝʥʠʷ. 

ɼʣʷ ʀʂ ʜʠʘʧʘʟʦʥʘ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʢʚʘʥʪʦʚʦ-ʢʘʩʢʘʜʥʳʭ ʣʘʟʝʨʦʚ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʢʦʤʧʘʥʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʘʢʠʭ ʣʘʟʝʨʦʚ ʷʚ-

ʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ Daylight Solutions Inc., San Diego, CA 92128 USA, ʯʪʦ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʦʙʩʪʦ-

ʷʪʝʣʴʩʪʚʘʭ ʥʝʩʢʦʣʴʢʦ ʟʘʪʨʫʜʥʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ, ʥʝʠʟʙʝʞʥʦ, ʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʠ-

ʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʈʦʩʩʠʠ, ʚ ʉʠʙʠʨʩʢʦʤ ʎʂʇ - ʮʝʥʪʨʝ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ 

ʠ ʪʝʨʘʛʝʨʮʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʦʟʜʘʥ ʠ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʝʪ ʤʦʱʥʳʡ ʧʝʨʝʩʪʨʘʠʚʘʝʤʳʡ ʣʘʟʝʨ ʥʘ 

ʩʚʦʙʦʜʥʳʭ ʵʣʝʢʪʨʦʥʘʭ, ʥʘ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʪʘʥ-

ʮʠʡ ʢʘʢ ʥʘ ʩʨʝʜʥʠʡ ʀʂ, ʪʘʢ ʠ ʥʘ ʪʝʨʘʛʝʨʮʦʚʳʡ ʜʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦ-

ʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʪʘʢʠʭ ʩʪʘʥʮʠʡ. ʉʪʘʥʮʠʷ ʙʣʠʞʥʝʧʦʣʴʥʦʡ ʙʝʟʘʧʝʨʪʫʨʥʦʡ ʀʂ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʥʘ ʚʦʟʜʫʭʝ, ʪʘʢ ʠ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʛʘʟʦʚʦʡ ʘʪʤʦʩʬʝʨʝ. ɼʣʷ ʪʝʨʘʛʝʨʮʦʚʦ-

ʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ (5ʂ) ʩʚʝʨʭʚʳʩʦʢʦʚʘʢʫʫʤʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʬʨʦʚʢʠ ʩʫʙʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩʣʦʞʥʳʭ ʙʠʦ-

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ.  

 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʇʆ ʜʣʷ ɸʉʄ ï ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ScanTronic 
 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʡ ʨʝʞʠʤ ʩʢʘʥʠʨʫʶʱʝʡ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ï ʨʝʟʦ-

ʥʘʥʩʥʳʡ ʘʤʧʣʠʪʫʜʥʦ-ʤʦʜʫʣʷʮʠʦʥʥʳʡ ʠʣʠ çʪʵʧʧʠʥʛè ʨʝʞʠʤ (ɸʄ-ɸʉʄ) ʅʘʟʳʚʘʶʪ ʝʛʦ ʠ 

çʧʦʣʫʢʦʥʪʘʢʪʥʳʡè. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜʳ ʨʝʟʦʥʘʥʩʥʳʭ ʢʦ-

ʣʝʙʘʥʠʡ ʢʘʥʪʠʣʝʚʝʨʘ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʨʘʟʮʘ ʠ ʟʦʥʜʦʤ. ɸʄ-ɸʉʄ ʯʘʩʪʦ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʜʨʫʛʠʤ ʤʝʪʦʜʘʤ ɸʉʄ, ʪʘʢ ʢʘʢ ʦʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʨʘʟʨʫʰʘʶʱʠʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ ʦʢʘʟʳʚʘʝʪʩʷ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ɸʄ-ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʞʝʪ ʩʦʜʝʨ-

ʞʘʪʴ ʘʨʪʝʬʘʢʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʧʝʨʝʩʢʦʢʘʤʠ ʨʝʞʠʤʘ ʢʦʣʝʙʘʥʠʡ ʢʘʥʪʠ-

ʣʝʚʝʨʘ ʚ ʧʨʦʮʝʩʩʝ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʠʣʴʥʦ ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʙʳʪʦʯʥʳʡ ʰʫʤʦʤ ʠʟʤʝʨʷʝʤʳʭ ʩʠʛʥʘʣʦʚ, ʦʪʨʳʚ ʟʦʥ-

ʜʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ (ʵʬʬʝʢʪ ʧʘʨʘʰʶʪʠʨʦʚʘʥʠʷ). ʕʪʠ ʠʩʢʘʞʝʥʠʷ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʠʚʝʩʪʠ ʢ ʥʝʚʝʨʥʳʤ ʚʳʚʦʜʘʤ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʘʨʪʝʬʘʢʪʦʚ ʠ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʦ 

ʚʨʝʤʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʚʝʩʪʠ ʧʦʜʩʪʨʦʡʢʫ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʢʣʶʯʘʷ ʩʢʦʨʦʩʪʴ ʩʢʘ-

ʥʠʨʦʚʘʥʠʷ, ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʟʦʥʜʘ, ʨʘʙʦʯʝʝ ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ (ʩʝʪ-ʧʦʡʥʪ), ʧʘʨʘʤʝʪʨʳ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʪ. ʜ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʦʙʨʘʟʮʦʚ ʩ ʙʦʣʴʰʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ, ʩʣʘʙʦ 

ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʦʚ (ʥʘʥʦʯʘʩʪʠʮʳ, ʥʘʥʦʪʨʫʙʢʠ, ʦʜʠʥʦʯʥʳʝ ʤʦʣʝʢʫʣʳ) 

ʤʷʛʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʛʝʣʠ, ʤʷʛʢʠʝ ʧʦʣʠʤʝʨʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ). 

ʕʬʬʝʢʪʠʚʥʘʷ ʢʦʨʨʝʢʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʭʦʨʦʰʝʛʦ ʧʦʥʠʤʘ-

ʥʠʷ ʨʘʙʦʪʳ ʤʠʢʨʦʩʢʦʧʘ  ʠ ʪʦʛʦ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ, ʥʦ ʠ ʦʧʳʪʘ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʦʙʨʘʟʮʦʚ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʧʦ-
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ʣʫʯʝʥʠʷ ʧʨʠʝʤʣʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɺʩʝ ʵʪʦ ʥʝ ʩʘʤʳʤ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ɸʉʄ. ʕʪʦ ʩʦʟʜʘʝʪ ʝʱʝ ʦʜʥʦ ʧʨʝʧʷʪʩʪʚʠʝ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ɸʉʄ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʫʯʝʥʠʝ ʦʧʳʪʘ ʪʨʝʙʫʝʪ ʜʦʩʪʫʧʘ ʢ ʦʙʨʘʟʮʘʤ ʠ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʠʟʫʯʝʥʠʷ  ʧʨʠʙʦʨʘ ʠ ʪʝʭʥʠʢʠ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʘʩʴ ʘʧʧʘʨʘʪʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘ-

ʤʝʪʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ɸʄ-ɸʉʄ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʟʙʝʞʘʪʴ ʪʨʘʪʳ ʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ ʥʘ ʦʩʚʦʝʥʠʝ ʠ ʨʘʙʦʪʫ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʠʙʦʨʦʚ ʩʝʨʠʠ ʀʅʊɽɻʈɸ, ɺɽɻɸ, ʉʆʃɺɽʈ-

ʅɸʅʆ ʢʦʤʧʘʥʠʠ ʅʊ-ʄɼʊ ʉʧʝʢʪʨʫʤ ʀʥʩʪʨʫʤʝʥʪʩ ʧʦʷʚʠʣʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤ-

ʥʳʡ ʤʦʜʫʣʴ ScanTronicÊ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʳʩʪʨʦ ʥʘʯʘʪʴ ʧʦʣʫʯʘʪʴ ʢʘʯʝʩʪʚʝʥ-

ʥʳʝ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʩʚʦʠʭ ʦʙʨʘʟʮʘʭ ʚ ɸʄ-ɸʉʄ.  

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ScanTronicÊ  ʠʩʧʦʣʴʟʫʝʪ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ɸʄ-ɸʉʄ. ʊʨʝʙʫʷ ʤʠʥʠ-

ʤʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦ ʩʚʦʡʩʪʚʘʭ ʦʙʨʘʟʮʘ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʯʘʩʪʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ScanTronicÊ 

ʧʦʣʝʟʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ, ʥʦ ʠ ʜʣʷ ʦʧʳʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘ-

ʷʭ, ʢʦʛʜʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʴʝʬʘ ʦʙʨʘʟʮʘ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳ. 

ScanTronicÊ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʰʫʤʘ ʜʦ ʤʠʥʠʤʫʤʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʜʝʬʝʢʪʳ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʨʝʣʴʝʬʘ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʘʪʷʞʝʢ (ʵʬʬʝʢʪʘ ʧʘʨʘʰʶʪʠʨʦʚʘʥʠʷ), ʚʦʟ-

ʙʫʞʜʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʧʝʨʝʩʢʦʢʦʚ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʠ ʦʪʪʘʣʢʠʚʘʥʠʷ ʚ ɸʄ-

ɸʉʄ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʦʙʨʘʟʮʘʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʚʝʨʭʥʦʩʪʠ.  

ɸʣʛʦʨʠʪʤ ʤʦʜʫʣʷ ʚʳʷʚʣʷʝʪ ʜʝʬʝʢʪʳ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʜʫʨʳ ʥʘʩʪʨʦʡʢʠ ʠ ʫʩʪʨʘʥʷʝʪ ʠʣʠ 

ʫʤʝʥʴʰʘʝʪ ʠʭ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʥʘʩʪʨʦʡʢʠ ʚʝʣʠʯʠʥʳ 

ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʢʘʥʪʠʣʝʚʝʨʘ, ʟʥʘʯʝʥʠʷ ʨʘʙʦʯʝʡ ʪʦʯʢʠ (ʩʝʪ-ʧʦʡʥʪ) ʠ ʩʢʦʨʦʩʪʠ ʩʢʘʥʠʨʦ-

ʚʘʥʠʷ. 

 
ʈʠʩ. 4. ʀʟʦʙʨʘʞʝʥʠʝ ʨʝʣʴʝʬʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʪʦʨʘʣʢʘʥʦʚ ʥʘ ʢʨʝʤʥʠʠ, ʧʦʣʫʯʝʥʥʦʝ ʧʨʠ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʡ (ʩʣʝʚʘ), ʠʟʙʳʪʦʯʥʦʡ(ʩʝʨʝʜʠʥʘ) ʠ ʦʧʪʠʤʘʣʴʥʦʡ (ʩʧʨʘʚʘ) ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʫʩʠʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʝʣʠʯʠʥʝ ʤʝʣʢʠʡ ʨʝʣʴʝʬ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ 

ʭʦʨʦʰʦ, ʥʦ ʥʘ ʚʳʩʦʢʠʭ ʦʙʲʝʢʪʘʭ ʚʦʟʥʠʢʘʝʪ ʜʝʬʝʢʪ ʪʠʧʘ çʟʘʪʷʞʢʠè (çʧʘʨʘʰʶʪʠʨʦʚʘ-

ʥʠʝè). ʇʨʠ ʠʟʙʳʪʦʯʥʦʡ ʚʝʣʠʯʠʥʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʟʘʰʫʤʣʝʥʥʳʤ ʠʟ-ʟʘ ʚʦʟʙʫʞʜʝʥʠʷ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʇʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʫʩʠʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʣʢʠʡ ʠ ʢʨʫʧʥʳʡ ʨʝ-

ʣʴʝʬ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʙʝʟ ʜʝʬʝʢʪʦʚ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʰʫʤʦʤ. 

 

ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʥʝʦʧʪʠʤʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʩʣʝʚʘ ʠ ʚ ʮʝʥʪʨʝ) 

ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ, ʢʦʛʜʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʩʠʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʜʦʙʨʘʥʳ ʦʧ-

ʪʠʤʘʣʴʥʦ. 

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ɸʄ-ɸʉʄ, ʢʦʪʦʨʳʡ ʚʳʟʚʘʥ ʧʝʨʝʩʢʦʢʘʤʠ 

ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʠ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥ ʥʝʧʨʘʚʠʣʴʥʳʤ ʚʳʙʦʨʦʤ ʚʝʣʠʯʠʥʳ 

ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʟʦʥʜʘ ʠ ʟʥʘʯʝʥʠʷ ʩʝʪ-ʧʦʡʥʪ. 

ʈʝʣʴʝʬ ʥʘ ʪʘʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʚʳʛʣʷʜʠʪ çʨʚʘʥʳʤè ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʤʝʩʪʝ ʩ ʥʝʢʘʯʝ-

ʩʪʚʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʢ ʥʝʚʝʨʥʳʤ ʚʳʚʦʜʘʤ. ScanTronicÊ 

ʫʩʪʨʘʥʷʝʪ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʵʪʦʪ ʪʠʧ ʜʝʬʝʢʪʦʚ ʙʣʘʛʦʜʘʨʷ ʥʘʜʝʞʥʦʤʫ ʢʦʥʪʨʦʣʶ 

ʩʠʣʳ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ ʘʤʧʣʠʪʫʜʳ ʠ ʨʘʙʦʯʝʡ ʪʦʯʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʡ-

ʩʪʚʘʤʠ ʦʙʨʘʟʮʘ ʠ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʫʝʤʦ ʩʢʘʥʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʧʨʠʪʷʞʝʥʠʷ ʠʣʠ 

ʦʪʪʘʣʢʠʚʘʥʠʷ. ʅʘ ʈʠʩ. 5 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʞʠʤʝ ʧʨʠʪʷʞʝ-

ʥʠʷ ʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʷʪ ʧʝʨʝʩʢʦʢʠ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʠ ʦʪʪʘʣʢʠʚʘʥʠʷ. 
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ʈʠʩ. 5. ɺʚʝʨʭʫ: ʠʟʦʙʨʘʞʝʥʠʷ ʨʝʣʴʝʬʘ (ʩʣʝʚʘ) ʠ ʬʘʟʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ (ʩʧʨʘʚʘ) PS-b-PMMA, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʚ ʨʝʞʠʤʝ ʧʨʠʪʷʞʝʥʠʷ. ɺʥʠʟʫ: ʠʟʦʙʨʘʞʝʥʠʷ ʨʝʣʴʝʬʘ (ʩʣʝʚʘ) ʠ 

ʬʘʟʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ (ʩʧʨʘʚʘ) ʩ ʜʝʬʝʢʪʘʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʧʝʨʝʩʢʦʢʘʤʠ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ 

ʧʨʠʪʷʞʝʥʠʷ ʠ ʦʪʪʘʣʢʠʚʘʥʠʷ. ʉʚʝʪʣʳʝ ʦʙʣʘʩʪʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʨʝʣʴʝʬʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʝ ʠʤ ʪʝʤʥʳʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʬʘʟʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ ʦʙʫʩʣʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʝʤ ʨʝʞʠʤʘ 

ʢʦʣʝʙʘʥʠʡ ʟʦʥʜʘ. 

 

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʧʨʠʪʷʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʦʩʪʨʦʪʳ 

ʟʦʥʜʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʩʨʦʢ ʩʣʫʞʙʳ. ʆʜʥʘʢʦ, ʥʘʣʠʯʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ-

ʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʢʨʫʪʳʤ ʨʝʣʴʝʬʦʤ, ʥʘʧʨʠʤʝʨ, ʦʜʠʥʦʯʥʦ ʣʝʞʘʱʝʡ ʢʨʫʧʥʦʡ ʯʘʩʪʠʮʳ, ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʦʩʪʨʠʷ. ɸʣʛʦʨʠʪʤ ScanTronic ʦʪʩʣʝʞʠʚʘʝʪ ʩʠʛʥʘʣ ʦʰʠʙʢʠ ʦʙ-

ʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʨʫʰʝʥʠʶ ʦʩʪʨʠʷ ʟʦʥʜʘ ʚ ʧʨʦʮʝʩʩʝ ʥʘʩʪʨʦʡʢʠ ʠ ʩʢʘʥʠʨʦʚʘ-

ʥʠʷ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ScanTronicÊ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʘʣʫʶ ʩʠ-

ʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʨʘʟʮʘ ʩ ʟʦʥʜʦʤ ʚ ʨʝʞʠʤʝ ʧʨʠʪʷʞʝʥʠʷ ʠ ʜʝʣʘʝʪ ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʣʦʞʥʳʭ 

ʠ ʤʷʛʢʠʭ ʦʙʨʘʟʮʦʚ ʧʦʚʪʦʨʷʝʤʦʡ ʠ ʨʫʪʠʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. 

 

 
 

ʈʠʩ. 6. ʀʟʦʙʨʘʞʝʥʠʷ ʨʝʣʴʝʬʘ ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʦʡ ʤʝʤʙʨʘʥʳ ʩ ʰʝʨʦʭʦʚʘʪʳʤ ʨʝʣʴʝʬʦʤ ʧʦ-

ʚʝʨʭʥʦʩʪʠ (ʩʣʝʚʘ) ʠ ʯʘʩʪʠʮ ʬʪʦʨʘʣʘʢʘʥʘ, ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʩʧʨʘʚʘ). 

 

ʄʦʜʫʣʴ ScanTronicÊ ʠʤʝʝʪ ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʨʘʟʫ ʟʘʧʫʩ-

ʢʘʪʴ ʧʨʦʮʝʜʫʨʫ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘ-

ʯʠ, ʚʳʙʠʨʘʝʪʩʷ ʨʝʞʠʤ ʧʨʠʪʷʞʝʥʠʷ ʠʣʠ ʦʪʪʘʣʢʠʚʘʥʠʷ ʚ ɸʄ-ɸʉʄ, ʘ ʟʘʪʝʤ ʥʘʯʠʥʘʝʪʩʷ ʩʢʘʥʠ-

ʨʦʚʘʥʠʝ.   

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʩʝ ʠʥʜʠʢʘʪʦʨʳ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʥʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʧʳʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʠʤʝʪʴ ʧʦʣ-

ʥʳʡ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

ʋʩʪʨʘʥʝʥʠʝ ʘʨʪʝʬʘʢʪʦʚ ʚ ɸʄ-ɸʉʄ 
 

ʅʘʣʠʯʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ ʦʙʣʘʩʪʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʥʘ ʢʨʫʪʳʭ ʫʯʘʩʪʢʘʭ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʜʝʬʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʨʳ-

ʚʦʤ ʟʦʥʜʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ (çʧʘʨʘʰʶʪʠʨʦʚʘʥʠʝè). ʏʘʩʪʦ ʙʳʚʘʝʪ ʪʘʢ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʯʪʠ 

ʚʩʝʡ ʩʢʘʥʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʪʘʢʦʛʦ ʨʦʜʘ ʜʝʬʝʢʪʳ ʧʨʦʷʚʣʷʶʪʩʷ 

ʪʦʣʴʢʦ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤ ʠ ʪʨʝʙʫʝʪʩʷ ʧʦ-

ʚʪʦʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
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ɺʩʪʨʦʝʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʫ ʘʣʛʦʨʠʪʤ GTransform
TM

 ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʷʪʴ ʜʝʬʝʢʪʳ çʧʘʨʘʰʶ-

ʪʠʨʦʚʘʥʠʷè ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʨʝʣʴʝʬʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ 

ʧʦʣʫʯʘʝʪʩʷ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳʡ ʨʝʟʫʣʴʪʘʪ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 7 

 

 

 
ʈʠʩ. 7. ʀʟʦʙʨʘʞʝʥʠʝ ʨʝʣʴʝʬʘ ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ GTransformÊ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʵʬʬʝʢ-

ʪʘ çʧʘʨʘʰʶʪʠʨʦʚʘʥʠʷè. GTransformÊ ʫʩʪʨʘʥʷʝʪ çʟʘʪʷʞʢʠè, ʚʦʟʥʠʢʘʶʱʠʝ ʠʟ-ʟʘ ʦʪʨʳʚʘ 

ʟʦʥʜʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʘʭ ʩ ʢʨʫʪʳʤ ʩʢʣʦʥʦʤ.  

 

 ʂʨʦʤʝ ʪʦʛʦ, ʘʣʛʦʨʠʪʤ GTransformÊ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʯʴ ʠʟ ʩʢʘʥʠʨʦʚʘʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʟʥʘʯʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʟʦʙʨʘʞʝʥʠʷ ʬʘʟʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ, ʪʦʢʘ ʨʘʩʪʝʢʘʥʠʷ 

ʠʣʠ ʣʘʪʝʨʘʣʴʥʳʭ ʩʠʣ ʩʦʜʝʨʞʘʪ ʥʘʨʷʜʫ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ʩʚʦʡʩʪʚ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢʞʝ ʢʦʥʪʨʘʩʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʨʝʣʴʝʬʦʤ, ʢʦʪʦʨʳʡ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦ-

ʞʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʤʘʩʢʠʨʦʚʘʪʴ ʢʘʨʪʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʚʷʟʘʥʥʫʶ ʩ ʛʝʪʝʨʦʛʝʥʥʦ-

ʩʪʴʶ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʨʠʩ. 8 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ GTransformÊ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ ʬʘʟʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʦʡ 

ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʤʘʪʝʨʠʘʣʘ, ʧʫʪʝʤ ʫʩʪʨʘʥʝʥʠʷ ʠʩʢʘʞʝʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʣʠʷʥʠʝʤ ʨʝʣʴʝʬʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʩʠʛʥʘʣ ʩʤʝʱʝʥʠʷ ʬʘʟʳ. 
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ʈʠʩ. 8. ɺʚʝʨʭʫ: ʀʟʦʙʨʘʞʝʥʠʝ ʬʘʟʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ ʘʛʨʝʛʘʪʦʚ ʤʦʣʝʢʫʣ ʢʨʘʩʠʪʝʣʷ ʜʦ (ʩʣʝ-

ʚʘ) ʠ ʧʦʩʣʝ (ʩʧʨʘʚʘ) ʫʜʘʣʝʥʠʷ ʵʬʬʝʢʪʘ ʚʣʠʷʥʠʷ ʨʝʣʴʝʬʘ ʩ ʧʦʤʦʱʴʶ GTransformÊ.  

ɺʥʠʟʫ: ʧʨʠʤʝʥʝʥʠʝ GTransformÊ ʜʣʷ ʢʘʨʪʳ ʬʘʟʦʚʦʛʦ ʢʦʥʪʨʘʩʪʘ ʘʛʨʝʛʘʪʦʚ ʤʦʣʝʢʫʣ 

ʬʪʦʨʘʣʢʘʥʘ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʙʦʨʦʚ ʚ ʚʠʨʫʩʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ 
 

ʉʥʠʞʝʥʠʝ ʧʦʨʦʛʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʣʠ ʨʳʥʦʢ ʧʨʠʙʦʨʦʚ, 

ʩʜʝʣʘʚ ʚʦʟʤʦʞʥʳʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʚʠʨʫʩʦʣʦʛʘʤʠ ʠ ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨʩʦʥʘ-

ʣʦʤ. 

ʅʘ ʨʠʩʫʥʢʝ 9 ʧʨʠʚʝʜʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʷ ʚʠʨʫʩʦʚ ʕʙʦʣʘ. ʉʦʟʜʘʥʠʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʨʝʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 

ʚʠʨʫʩʦʚ. 

 

    
ʈʠʩ. 9. ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʷ ʚʠʨʫʩʦʚ ʕʙʦʣʘ ʠ ʝʛʦ ʤʦʜʝʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

 

ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 1,5 ʨʘʟʘ ʤʷʛʯʝ ʟʜʦʨʦʚʳʭ, ʯʪʦ ʩʜʝʣʘʣʦ 

ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʢʘʥʠʨʫʶʱʝʡ ʟʦʥʜʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠ-

ʘʛʥʦʩʪʠʢʝ, ʯʪʦ ʩʜʝʣʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚʳʭʦʜ ʥʘ ʨʳʥʦʢ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʧʨʠʙʦʨʦʚ, ʧʝʨʝʚʦʜʷ ʠʭ ʠʟ ʧʨʠʙʦʨʦʚ ʜʣʷ ʯʠʩʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʝʡ ʚ ʧʨʠʙʦʨʳ 

ʰʠʨʦʢʦʛʦ ʨʳʥʢʘ. 

 

 

 

ɿʘʢʣʶʯʝʥʠʝ 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʡ ʥʘʙʦʨ ʧʨʠʙʦʨʦʚ, ʤʝʪʦʜʦʚ 

ʠ ʘʢʩʝʩʩʫʘʨʦʚ ʜʣʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʣʣʝʢʪʠʚʘʭ ʥʘ ʚʳʩʰʝʤ 

ʫʨʦʚʥʝ.  

ɼʣʷ ʥʘʯʠʥʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɸʉʄ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ 

ScanTronicÊ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʧʫʪʴ ʢ ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ɸʄ-ɸʉʄ ʠʟʦʙ-

ʨʘʞʝʥʠʡ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʦʜʥʠʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʠ ʙʝʟ ʪʨʫʜʦʝʤʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʧʳʪʥʳʤ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ScanTronicÊ ʧʦʤʦʛʘʝʪ ʚʳʩʚʦʙʦʜʠʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʙʳʣʦ ʙʳ ʧʦʪʨʘʯʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʝ ʞʝʨʪʚʫʷ 

ʢʦʥʪʨʦʣʝʤ ʥʘʜ ʧʨʦʮʝʜʫʨʦʡ. 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʙʦʨʦʚ ʜʣʷ ʰʠʨʦʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ï ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠʙʦ-

ʨʦʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʪʘʣʦ ʚʧʦʣʥʝ ʨʝʘʣʴʥʳʤ ʠ ʦʞʠʜʘʝʤʦʤ ʚ ʪʝ-

ʯʝʥʠʠ ʙʣʠʞʘʡʰʠʭ 1-2 ʣʝʪ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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2. https://www.ntmdt-si.ru/products/automated-afm/vega  

3. https://www.ntmdt-si.ru/products/afm-raman-nano-ir -systems/ntegra-spectra-ii  

4. https://www.ntmdt-si.ru/products/automated-afm/vega 
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6. https://www.ntmdt-si.ru/products/features/thermal-cabinet 
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ʋɼʂ 330 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ. ʎʠʢʣʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘ 

 
ɺʠʣʴʷʤ ɿʘʜʦʨʩʢʠʡ (ʋʢʨʘʠʥʘ), ʆʣʝʛ ʌʠʛʦʚʩʢʠʡ (ʀʟʨʘʠʣʴ) 

figovsky@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʩʠʩʪʝʤʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ  ʚʝʨʭʥʠʤʠ ʠ ʥʠʞʥʠʤʠ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚ-

ʥʷʤʠ, ʘ ʪʘʢʞʝ ʦʪ ʦʜʥʠʭ ʧʦʜʩʠʩʪʝʤ ʢ ʜʨʫʛʠʤ, ʭʘʨʘʢʪʝʨʘ ʢʦʦʨʜʠʥʘʮʠʠ ʥʠʟʰʠʭ ʫʨʦʚʥʝʡ ʩʠʩʪʝ-

ʤʳ ʩʦ ʩʪʦʨʦʥʳ ʵʣʝʤʝʥʪʦʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʷʤʦʛʦ 

ʠ ʦʙʨʘʪʥʦʛʦ ʚʣʠʷʥʠʷ ʠ ʩʪʝʧʝʥʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ  

ʩʠʩʪʝʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʫʧʝʥʷʭ ʠʝʨʘʨʭʠʠ ʧʨʠʭʦʜʠʪʩʷ  ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʢʪ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʩʪʦʠʪ ʚ ʩʦʝʜʠʥʝʥʠʠ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʧʦʡʜʝʪ ʦ ʩʦʚʝʨʰʝʥʥʦ ʦʩʦʙʳʭ ʢʦʣʝʙʘʥʠʷʭ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠ, 

ʛʣʘʚʥʦʝ, ʜʝʣʘʝʪʩʷ ʧʦʧʳʪʢʘ ʭʦʪʷ ʙʳ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʩ ʮʝʣʴʶ 

ʦʧʪʠʤʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʚ ʵʧʦʭʫ  ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ  

ʩʪʨʘʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʥʦʤʠʢʘ, ʠʥʬʦʨʤʘʮʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ, ʠʝʨʘʨʭʠʷ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ. 
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Annotation. One of the most important problems of systemology is to determine the forms and 

methods of information transfer between the upper and lower hierarchical levels, as well as from 

one subsystem to another, the nature of the coordination of the lower levels of the system from the 

elements of higher levels and quantitative characteristics of direct and reverse influence and the de-

gree of their impact on each other. When optimizing specific systems at different levels of the hier-

archy, it is necessary to take into account that not only the object of the study, but also the research 

process itself act as a complex system, the task of which, in particular, is to connect different mod-

els of the object under study into a single whole. In this article we will talk about very special fluc-

tuations in economic systems and, most importantly, an attempt to at least outline ways to manage 

these fluctuations in order to optimize economic systems, which is extremely important in the era of 

reforming the country. 

Keywords: economy, information, optimization, hierarchy, system analysis. 

 

 

ʀʝʨʘʨʭʠʯʝʩʢʫʶ ʣʝʩʪʥʠʮʫ ʫʨʦʚʥʝʡ ʧʦʜʩʠʩʪʝʤ ʚ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ  ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ 

ʥʘ ʨʘʟʫʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʧʝʥʝʡ ʚʚʝʨʭ ʠ ʚʥʠʟ. ɽʩʣʠ ʚʥʠʟ ʢʦʣʠʯʝʩʪʚʦ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʫʧʝ-

ʥʝʡ ʩʠʩʪʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʥʝ ʫʜʘʩʪʩʷ, ʪʦ ʚʚʝʨʭ ʘʥʘʣʠʟ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʤʦʞʥʦ 

ʨʘʩʰʠʨʠʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʜʘʞʝ ʥʘ ʛʣʦʙʘʣʴʥʳʭ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʝʩʣʠ ʚ ʵʪʦʤ ʧʦ-

ʷʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ʉʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ  ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʣʝʩʪʥʠʮʳ  (ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʧʣʦʪʴ ʜʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ) ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʅʝʣʴʟʷ ʥʝ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʷ ʥʘ ʪʦ, ʯʪʦ ʠʝʨʘʨʭʠʷ ʩʦʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʣʝʚʦʤ ʩʪʦʣʙʮʝ, ʛʜʝ, ʢʘʢ ʧʨʠ-

https://mail.rambler.ru/#/compose/to=figovsky%40gmail.com
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ʥʷʪʦ, ʦʪʨʘʞʝʥʳ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʠʝʨʘʨʭʠʠ ʩʘʤʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʚʦ ʚʩʝʭ ʩʪʦʣʙʮʘʭ ʩʧʨʘ-

ʚʘ. 

 

ʊʘʙʣʠʮʘ 1. ʉʚʦʡʩʪʚʘ ʩʠʩʪʝʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ 

 

ʕʣʝʤʝʥʪʳ 

ʩʠʩʪʝʤʳ 

ʉʚʦʡʩʪʚʘ 

ʵʣʝʤʝʥʪʦʚ 

ʌʘʢʪʦʨʳ ʚʣʠʷ-

ʥʠʷ 

ʉʫʙʲʝʢʪʳ 

ʚʣʠʷʥʠʷ 

ʆʮʝʥʢʘ ʚʦʟ-

ʜʝʡʩʪʚʠʷ 

ʂʣʶʯʝʚʳʝ ʧʦʟʠ-

ʮʠʠ 

ʋʢʨʘʠʥʘ ʇʦʪʝʥʮʠʘʣ ʚ  

ʤʠʨʝ 

ʂʦʥʮʝʧʮʠʷ  

ʫʩʪʦʡʯʠʚʦʛʦ  

ʨʘʟʚʠʪʠʷ 

ʇʦʣʠʪʠʢʠ 

ɿʘʢʦʥʦʜʘʪʝ-

ʣʠ 

ʀʥʜʝʢʩʳ 

ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ 

ʂʋʈ 

ɻʘʨʤʦʥʠʷ 

ɺʣʘʩʪʴ ʥʘʨʦʜʘ 

ʈʝʩʫʨʩʳ ʂʘʯʝʩʪʚʦ 

ʆʙʲʝʤʳ 

ʇʨʦʛʨʘʤʤʳ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʀʩʧʦʣʥʠ-

ʪʝʣʴʥʘʷ 

ʚʣʘʩʪʴ 

ʕʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠ ̫

ʕʥʝʨʛʦʝʤʢʦʩʪʴ 

ʊʨʫʜʦʝʤʢʦʩʪʴ 

ʄʘʪʝʨʠʘʣʦʝʤ-

ʢʦʩʪʴ 

ʅʘʨʦʜʥʦʝ 

ʭʦʟʷʡʩʪʚʦ 

ʕʢʦʥʦʤʠʯʝ-

ʩʢʠʝ 

ɹʶʜʞʝʪʥʳʝ 

ʨʳʥʦʯʥʳʝ ʤʝ-

ʭʘʥʠʟʤʳ 

ʊʦʧ-

ʤʝʥʝʜʞʝʨʳ 

ʉʪʘʪʠʩʪʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ 

ʀʥʜʫʩʪʨʠʘʣʴʥʦ- 

ʘʛʨʘʨʥʳʡ ʩʠʤʙʠ-

ʦʟ 

ʇʨʝʜʧʨʠʷ-

ʪʠʝ 

ʕʢʦʥʦʤʠʯʝ-

ʩʢʠʝ 

ʕʢʦʣʦʛʠʯʝ-

ʩʢʠʝ 

ʇʨʠʙʳʣʴ 

ʂʦʥʢʫʨʝʥʮʠʷ 

ʄʝʥʝʜʞʝʨʳ ʋʨʦʚʝʥʴ ʪʝʭ-

ʥʠʢʠ 

ʈʝʮʠʨʢʫʣʷʮʠʷ 

ʇʨʦʠʟʚʦʜ-

ʩʪʚʦ 

ʕʢʦʥʦʤʠʯʝ-

ʩʢʠʝ 

ʕʢʦʣʦʛʠʯʝ-

ʩʢʠʝ 

ʊʝʭʥʦʣʦʛʠʷ 

ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʉʧʝʮʠʘʣʠ-

ʩʪʳ: ʪʝʭʥʦ-

ʣʦʛʠ, ʵʢʦ-

ʥʦʤʠʩʪʳ 

ʊʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ 

ʃʦʢʘʣʴʥʘʷ ʦʯʠʩʪ-

ʢʘ 

ʋʩʪʘʥʦʚʢʘ ʕʢʦʥʦʤʠʯʝ-

ʩʢʠʝ 

ʊʝʭʥʦʣʦʛʠʷ 

ʆʙʦʨʫʜʦʚʘʥʠʝ 

ʊʝʭʥʦʣʦʛʠ 

ʄʝʭʘʥʠʢʠ 

ʊʝʭʥʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʄʦʜʫʣʴʥʦʩʪʴ 

ɻʠʙʢʦʩʪʴ 

ʆʙʦʨʫʜʦʚʘ-

ʥʠʝ 

ʀʥʪʝʥʩʠʚ-

ʥʦʩʪʴ 

ʕʬʬʝʢʪʠʚ-

ʥʦʩʪʴ 

ʈʊ- ʠ ɸʂ-

ʤʝʪʦʜʳ 

ʄʝʭʘʥʠʢʠ ʕʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʵʥʝʨ-

ʛʦʧʦʪʨʝʙʣʝ-

ʥʠʷ 

ɸʜʘʧʪʠʚʥʦʩʪʴ 

ʕʣʝʤʝʥʪʳ 

ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ 

ʇʨʦʯʥʦʩʪʴ 

ʅʘʜʝʞʥʦʩʪʴ 

ʈʊ- ʠ ɸʂ-

ʤʝʪʦʜʳ 

ʄʝʭʘʥʠʢʠ ɼʦʣʛʦʚʝʯ-

ʥʦʩʪʴ 

ʅʘʜʝʞʥʦʩʪʴ 

ʄʘʪʝʨʠʘʣʦʝʤ-

ʢʦʩʪʴ 

ʊʨʫʜʦʝʤʢʦʩʪʴ 

 

ʄʦʣʝʢʫʣʷʨ-

ʥʳʡ 

ʫʨʦʚʝʥʴ 

ʂʠʥʝʪʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ 

ʊʝʤʧʝʨʘʪʫʨʘ  

ɼʘʚʣʝʥʠʝ ʂʘʪʘ-

ʣʠʟʘʪʦʨ  

ʉʦʚʤʝʱʝʥʠʝ 

ʧʨʦʮʝʩʩʦʚ 

ʌʠʟʠʢʠ 

ʍʠʤʠʢʠ 

ʂʠʥʝʪʠʢʘ 

ʊʝʨʤʦʜʠʥʘ-

ʤʠʢʘ 

ʅʘʠʙʦʣʝʝ ʨʝʟʫʣʴ-

ʪʘʪʠʚʥʳʡ 

 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʩʠʩʪʝʤʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ  ʚʝʨʭʥʠʤʠ ʠ ʥʠʞʥʠʤʠ ʠʝʨʘʨʭʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ, ʘ ʪʘʢʞʝ ʦʪ 

ʦʜʥʠʭ ʧʦʜʩʠʩʪʝʤ ʢ ʜʨʫʛʠʤ, ʭʘʨʘʢʪʝʨʘ ʢʦʦʨʜʠʥʘʮʠʠ ʥʠʟʰʠʭ ʫʨʦʚʥʝʡ ʩʠʩʪʝʤʳ ʩʦ ʩʪʦʨʦʥʳ 

ʵʣʝʤʝʥʪʦʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ 

ʚʣʠʷʥʠʷ ʠ ʩʪʝʧʝʥʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʇʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ  ʩʠʩʪʝʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʫʧʝʥʷʭ ʠʝʨʘʨʭʠʠ ʧʨʠʭʦʜʠʪʩʷ  ʫʯʠ-

ʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʢʘʢ 

ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʩʪʦʠʪ ʚ ʩʦʝʜʠʥʝʥʠʠ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʨʘʟʣʠʯ-

ʥʳʭ ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʄʳ ʞʠʚʸʤ ʚ ʤʠʨʝ ʢʦʣʝʙʘʥʠʡ. ʅʝ ʩʦʙʠʨʘʝʤʩʷ ʚ ʢʦʨʦʪʢʦʡ ʩʪʘʪʴʝ ʧʠʩʘʪʴ ʦ ʥʠʭ, ʪʝʤ ʙʦʣʝʝ, 

ʯʪʦ ʦ ʢʦʣʝʙʘʥʠʷʭ ʚʦ ʤʥʦʛʠʭ ʩʠʩʪʝʤʘʭ  ʫʞʝ ʧʠʩʘʣʠ (ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʣʝʙʘʥʠʡ ʚ ʭʠʤʠʢʦ-



84 
 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʦ ʪʦʤ, ʢʘʢ ʢʦʣʝʙʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʚ ʤʝʜʠʮʠʥʝ, ʦ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʷʭ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʦʙ ñʘʥʪʠʢʘʚʠ-

ʪʘʮʠʠò, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʢʦʥʜʝʥʩʘʮʠʠ ʧʫʟʳʨʴʢʦʚ ʧʝʨʝʛʨʝʪʳʭ ʧʘʨʦʚ ʠ ʜʨ.). ɺ ʵʪʦʡ ʩʪʘʪʴʝ 

ʨʝʯʴ ʧʦʡʜʝʪ ʦ  ʩʦʚʝʨʰʝʥʥʦ ʦʩʦʙʳʭ ʢʦʣʝʙʘʥʠʷʭ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠ, ʛʣʘʚʥʦʝ, ʜʝʣʘʝʪ-

ʩʷ ʧʦʧʳʪʢʘ ʭʦʪʷ ʙʳ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʚ ʵʧʦʭʫ  ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ  ʩʪʨʘʥʳ.  

ʀʪʘʢ, ʚ ʣʶʙʦʡ ʩʠʩʪʝʤʝ ʢʘʞʜʳʡ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ ʦʧʨʝʜʝʣʝʥʥʦʡ  ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʤʠ ʨʘʟ-

ʤʝʨʘʤʠ ʣʠʤʠʪʠʨʫʶʱʝʛʦ ʫʨʦʚʥʷ. ɺʩʧʦʤʥʠʤ ʭʦʪʷ ʙʳ ʦ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʮʠʢʣʘʭ ʂʦʥʜʨʘʪʴʝʚʘ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʘʤʧʣʠʪʫʜʫ, ʪʘʢ ʢʘʢ ʩʦʚʝʨʰʘʶʪʩʷ ʥʘ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ 

ʫʨʦʚʥʷʭ ʩʠʩʪʝʤʳ ʩ ʙʦʣʴʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ, ʠ ʥʠʟʢʫʶ ʯʘʩʪʦʪʫ. ɸ ʪʘʢʞʝ, 

ʜʣʷ ʩʨʘʚʥʝʥʠʷ,  ʚʩʧʦʤʥʠʤ ʦ ʪʦʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʣʶʙʦʛʦ ʪʝʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʢʦʯʘʩʪʦʪ-

ʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʝʛʦ ʤʦʣʝʢʫʣ, ʠʤʝʶʱʠʭ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʳʝ ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʟʤʝʨʳ. 

ʀʟʣʶʙʣʝʥʥʳʡ ʤʥʦʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ  ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʧʪʠʤʠʟʠʨʫʝʤʫʶ ʩʠʩʪʝʤʫ ʠ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ  ñʛʘʨʤʦʥʠʟʠʨʫʶʪò, 

ʧʨʠʚʦʜʷʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʫʪʝʤ  ʥʘʣʦʞʝʥʠʷ  ʥʘ ʩʠʩʪʝʤʫ ʩ ʮʝʣʴʶ ʝʝ ʦʧʪʠʤʠʟʘ-

ʮʠʠ  ʚʥʝʰʥʠʭ ʢʦʣʝʙʘʥʠʡ,  ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ ʥʘ ʢʘʞʜʦʤ  ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʨʘʟʣʠʯʥʳ 

ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʛʦ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺ ʩʘʤʦʤ ʜʝʣʝ, 

ʥʘ ʩʘʤʳʭ ʚʝʨʭʥʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʨʘʙʦʪʘʶʪ ʛʣʦʙʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ï ʠʥʜʝʢʩʳ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʦ ʢʦʪʦʨʳʭ ʫʞʝ ʧʠʩʘʣʠ ʨʘʥʝʝ, ʥʘ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʨʦʚʥʷʭ ï ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʠʞʝ ï ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʟʘʪʝʤ ï ʯʠʩʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʠ, 

ʥʘʢʦʥʝʮ, ʥʘ ʩʘʤʳʭ ʥʠʟʢʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ï ʢʠʥʝʪʠʯʝʩʢʠʝ (ʢ ʧʨʠʤʝʨʫ, ʢʦʥʩʪʘʥʪʘ 

ʩʢʦʨʦʩʪʠ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʦʧʝʨʝʜʘʯʠ).  

ʇʨʦʚʝʜʝʤ ʭʦʪʷ ʙʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʜʣʷ  ʧʨʦʠʟʚʦʜʩʪʚ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦ-

ʤʠʢʠ. ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʠ  ʧʨʦʩʪʦ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʤʝʥʷ ï ʭʠʤʠʢʘ,  ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ  ʥʘ 

ʧʨʠʤʝʨʝ  ʨʝʘʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʢʦʥʝʯʥʦ,  ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʫʧʨʦʱʝʥʠʷʤʠ). 

 ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʣʦʢʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʛʣʫʙʦ-

ʢʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʳ ʥʘ ʢʘʞʜʦʤ ʠʝʨʘʨʭʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ  ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʍʊʉ) ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʣʦʚʠʡ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ ʦʧʪʠʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʚʩʝʡ ʍʊʉ ʷʚʣʷʝʪʩʷ  ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʙʱʝʩʠʩʪʝʤʥʳʭ ʟʘʜʘʯ. ʍʊʉ ʚ ʭʠʤʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ  ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʪʦʢʘʤʠ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʢ ʦʜʥʦ ʮʝʣʦʝ ʘʧʧʘʨʘʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʦʜʥʘʢʦ, 

ʠʩʢʣʶʯʘʝʪʩʷ ʰʠʨʦʢʠʡ ʢʨʫʛ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʍʊʉ ʜʣʷ ʤʥʦʛʠʭ  ʩʣʫʯʘʝʚ, ʢ ʧʨʠʤʝʨʫ, ʢʦʛʜʘ ʚ 

ʘʧʧʘʨʘʪʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʠʣʠ ʩʦʚʤʝ-

ʱʸʥʥʳʝ ʨʝʘʢʮʠʦʥʥʦ-ʤʘʩʩʦʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʄʝʞʜʫ ʪʝʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʤʝʪʦ-

ʜʦʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʚʤʝʱʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ 

ʪʝʧʣʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʱʸʥʥʳʭ ʨʝʘʢʮʠʦʥʥʦ-ʤʘʩʩʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʍʊʉ ʠ ʧʦ-ʥʦʚʦʤʫ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʫ ʝʝ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʚʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʩʠʥʝʨʛʠʯʝʩʢʠ ʩʦʚʤʝʱʸʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜ ʍʊʉ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʪʦʢʘʤʠ ʘʧʧʘʨʘʪʦʚ, ʛʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦ (ʦʜʥʦʚʨʝʤʝʥʥʦ) 

ʧʨʦʠʩʭʦʜʷʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʨʝʘʛʝʥʪʦʚ. 

ʈʘʥʝʝ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʝʢʦʤʧʦʟʠʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʘʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠ ʵʪʦʤ ʍʊʉ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʜʩʠʩʪʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʕʊʇ) (ʨʝʢʪʠʬʠʢʘʮʠʷ, ʪʝʧʣʦʦʙʤʝʥ, ʵʢʩʪʨʘʢʮʠʷ ʠ ʪ.ʧ.), ʪʘʢ ʠ ʧʦ  ʚʝʨʪʠʢʘʣʠ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʷ ʧʨʦʮʝʩʩʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ: I ï ʤʦʣʝʢʫʣʷʨʥʦʤ (ʄ), II ï ʢʦʥʪʘʢʪʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ (ʂʋ), III ï ʢʦʥʪʘʢʪʥʦʡ ʩʪʫʧʝʥʠ (ʂʉ) ʠ, ʥʘʢʦʥʝʮ, IV ï ʘʧʧʘʨʘʪʘ (ɸ). ʊʦʛʜʘ ʚʩʷ ʍʊʉ 

ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ V ʫʨʦʚʝʥʴ. 
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ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʲʝʢʪʘ çʍʊʉè ʧʦʥʷʪʠʶ çʩʠʩʪʝʤʘè ɼʣʷ ʦʪʥʝʩʝʥʠʷ ʍʊʉ 

ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ ʦʥʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʜʦʣʞʥʘ 

ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʮʝʣʦʩʪʥʦʡ ʠ ʜʝʢʦʤʧʦʟʠʨʫʝʤʦʡ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʠʤʝʪʴ ʫʩʪʦʡ-

ʯʠʚʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʠʣʠ (ʠ) ʠʭ ʩʚʦʡʩʪʚʘʤʠ, ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʧʦ ʩʠʣʝ ʩʚʷʟʠ ʩ ʵʣʝ-

ʤʝʥʪʘʤʠ, ʥʝ ʚʭʦʜʷʱʠʤʠ ʚ ʩʠʩʪʝʤʫ (ʩʚʷʟʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʬʠʟʠʯʝʩʢʠʤ ʥʘʧʦʣʥʝʥʠʝʤ, 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ, ʤʦʱʥʦʩʪʴʶ, ʦʮʝʥʠʚʘʝʤʦʡ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʨʦʣʴʶ ʚ 

ʩʠʩʪʝʤʝ). 

ʉʪʨʫʢʪʫʨʫ ʍʊʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʩʪʦʡʯʠʚʘʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ 

ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ ʩʠʩʪʝʤʳ, ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʟʣʠʯʘʶʪ ʧʣʦʩʢʠʝ ʠ ʦʙʲʸʤʥʳʝ, ʨʘʩʩʨʝʜʦʪʦʯʝʥ-

ʥʳʝ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺʦ ʚʨʝʤʝʥʠ ï ʵʢʩʪʝʥʩʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ 

ʨʦʩʪ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ, ʠ ʠʥʪʝʥʩʠʚʥʳʝ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ, ʘ ʨʘʩʪʸʪ ʯʠʩʣʦ ʠ ʤʦʱʥʦʩʪʴ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. 

ʉʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʚ ʩʠʩʪʝʤʦʪʝʭʥʠʢʝ ʦʧʨʝʜʝʣʝʥʠʶ çʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳè ï ʵʪʦ ʯʘʩʪʴ 

ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʶʱʘʷ ʦʧʨʝʜʝʣʸʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʥʝ ʧʦʜʣʝʞʘʱʘʷ ʜʘʣʴ-

ʥʝʡʰʝʤʫ ʨʘʩʯʣʝʥʝʥʠʶ ʙʝʟ ʧʦʪʝʨʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʵʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. 

ʇʦʵʪʦʤʫ ʵʣʝʤʝʥʪ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʫʩʣʦʚʥʦ ʥʝʜʝʣʠʤʫʶ ʯʘʩʪʴ. 

ʄʦʞʥʦ ʧʦʥʷʪʴ ʥʝʩʧʝʮʠʘʣʠʩʪʦʚ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʦʣʠʪʠʢʦʚ ʠ ʜʝʧʫʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʢʨʝʥʥʝ  

ʥʝʜʦʫʤʝʚʘʶʪ, ʥʝ ʧʦʥʠʤʘʷ, ʟʘʯʝʤ ʠʤ ʵʪʦ ʚʩʝ ʥʫʞʥʦ. ʋʩʧʦʢʦʡʪʝʩʴ, ʪʝʧʝʨʴ ʤʦʞʥʦ ʜʚʠʛʘʪʴʩʷ 

ʜʘʣʴʰʝ ʠ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʠʭ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʘʚʜʘ, ʝʱʝ ʧʨʠʜʝʪʩʷ ʚʩʧʦʤʥʠʪʴ ʦʙ ʘʥʘʣʠʟʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤ, ʦ ʢʦʪʦʨʦʤ ʰʣʘ ʨʝʯʴ ʚ 

ʧʝʨʚʦʤ ʩʦʦʙʱʝʥʠʠ. ʆʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʜʣ ̫ ʦʧʠʩʘʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ  ʣʶʙʦʡ ʩʠʩʪʝʤʳ (ʪʝʭ-

ʥʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʨ.) ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ  ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʢʨʠʚʳʝ. ʀʭ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʯʝ-

ʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʥʘʯʘʣʘ ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʦ, ʧʦʪʦʤ ʙʳʩʪʨʦ, ʘ ʟʘʪʝʤ ʩʦʭʨʘʥʷʝʪ 

ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʙʦʣʝʝ ʠʣʠ ʤʝʜʣʝʥʥʦʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʩʥʦʚʘ ʟʘʤʝʜʣʷʝʪ ʩʚʦʡ ʨʦʩʪ, ʩʪʨʝʤʷʩʴ ʢ 

ʢʘʢʦʤʫ-ʪʦ ʧʨʝʜʝʣʫ. ʊʦʛʜʘ ʞʝ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ (ʨʠʩ.1) ʢʨʠʚʘʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ʣʝʚʘʷ ʢʨʠʚʘʷ, 

ʝʝ ʫʯʘʩʪʢʠ ʦʪʤʝʯʝʥʳ ʮʠʬʨʘʤʠ), ʬʦʨʤʘ ʢʦʪʦʨʦʡ ʦʢʘʟʘʣʘʩʴ ʩʧʨʘʚʝʜʣʠʚʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʣʶ-

ʙʦʡ ʩʠʩʪʝʤʳ ï ʪʝʭʥʠʯʝʩʢʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʜʨ. 

 

 
  

ʈʠʩ.1. ɸʥʘʣʠʟ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤʳ 

 

ʈʘʩʩʤʘʪʨʠʚʘʣʠ ʣʝʚʫʶ ʢʨʠʚʫʶ (ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʘʥʘʣʠʟʫ ʥʘʟʳ-

ʚʘʶʪ ʝʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ) ʩ 4 ʫʯʘʩʪʢʘʤʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ. ʆʪʤʝʪʠʣʠ, ʯʪʦ  ʛʜʝ-ʪʦ ʚ ʩʝ-

ʨʝʜʠʥʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ  ʚ ʝʝ ʥʝʜʨʘʭ ʟʘʨʦʞʜʘʝʪʩʷ ʥʦʚʘʷ ʩʠʩʪʝʤʘ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʢʦʪʦʨʦʡ 

ʦʪʨʘʞʘʝʪ ʩʣʝʜʫʶʱʘʷ ʢʨʠʚʘʷ, ʠ ʪ.ʜ.  

ʊʝʧʝʨʴ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʢʦʣʝʙʘʥʠʡ   ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʨʠʥʷʪʦ, 

ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ð ʢʦʣʝʙʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʲ-

ʶʥʢʪʫʨʳ), ʩʦʩʪʦʷʱʠʝ ʚ ʧʦʚʪʦʨʷʶʱʝʤʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʧʘʜʝ (ʨʝʮʝʩʩʠʠ, ʜʝʧʨʝʩʩʠʠ) ʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʤ ʧʦʜʲʸʤʝ (ʦʞʠʚʣʝʥʠʠ ʵʢʦʥʦʤʠʢʠ). ʎʠʢʣʳ ʥʦʩʷʪ ʧʝʨʠʦʜʠʯʝʩʢʠʡ, ʥʦ, ʦʙʳʯʥʦ, ʥʝ-

ʨʝʛʫʣʷʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʏʘʩʪʦ ʮʠʢʣʳ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʢʦʣʝʙʘʥʠʷ ʚʦʢʨʫʛ ʜʦʣʛʦʩʨʦʯʥʦ-

https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%86%D0%B5%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BF%D1%80%D0%B5%D1%81%D1%81%D0%B8%D1%8F_(%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0)
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ʛʦ ʪʨʝʥʜʘ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. ɼʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʥʘ ʧʨʠʯʠʥʳ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʮʠʢʣʦʚ ʠʩʭʦʜʠʪ ʠʟ ʧʨʝʜʩʢʘʟʫʝʤʳʭ, ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘ 

ʩʪʘʜʠʠ ʧʦʜʲʸʤʘ (ʬʘʢʪʦʨʳ ʩʧʘʜʘ) ʠ ʩʧʘʜʘ (ʬʘʢʪʦʨʳ ʧʦʜʲʸʤʘ).  ʉʪʦʭʘʩʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ 

ʠʩʭʦʜʠʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʮʠʢʣʳ ʧʦʨʦʞʜʘʶʪʩʷ ʬʘʢʪʦʨʘʤʠ ʩʣʫʯʘʡʥʦʡ ʧʨʠʨʦʜʳ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʨʝʘʢʮʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʠʤʧʫʣʴʩʳ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ: 

ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʮʠʢʣʳ ʂʠʪʯʠʥʘ (ʭʘʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ ð 2ð3 ʛʦʜʘ); 

ʩʨʝʜʥʝʩʨʦʯʥʳʝ ʮʠʢʣʳ ɾʶʛʣʷʨʘ (ʭʘʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ ð 6ð13 ʣʝʪ); 

ʮʠʢʣʳ (ʨʠʪʤʳ) ʂʫʟʥʝʮʘ (ʭʘʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ ð 15ð20 ʣʝʪ); 

ʜʣʠʥʥʳʝ ʚʦʣʥʳ ʂʦʥʜʨʘʪʴʝʚʘ (ʭʘʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ ð 48 ð 55 ʣʝʪ). 

ʇʦʩʣʝʜʥʠʝ ʎʠʢʣʳ ʂʦʥʜʨʘʪʴʝʚʘ (ʂ-ʮʠʢʣʳ ʠʣʠ ʂ-ʚʦʣʥʳ) ð ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʮʠʢʣʳ ʩʤʝʥʷ-

ʶʱʠʭʩʷ ʧʦʜʲʸʤʦʚ ʠ ʩʧʘʜʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʧʠʩʘʥʥʳʝ ʝʱʝ ʚ 1920-ʝ ʛʦ-

ʜr  ʅʠʢʦʣʘʝʤ ʂʦʥʜʨʘʪʴʝʚʳʤ. ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʜʠʥʘʤʠʢʝ ʥʝʢʦʪʦʨʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʜʠʢʘ-

ʪʦʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʮʠʢʣʠʯʝʩʢʘʷ ʨʝʛʫʣʷʨʥʦʩʪʴ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʥʘ ʩʤʝʥʫ ʬʘʟʘʤ 

ʨʦʩʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʭʦʜʷʪ ʬʘʟʳ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʧʘʜʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤ 

ʧʝʨʠʦʜʦʤ ʵʪʠʭ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦʨʷʜʢʘ 50 ʣʝʪ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʂʦʥʜʨʘʪʴʝʚ ʨʘʟʚʠʣ, 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʠ ʦʙʦʩʥʦʚʘʣ ʦʙʥʘʨʫʞʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ. ɽʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳʚʦʜʳ 

ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʵʤʧʠʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʣʠʯ-

ʥʳʭ ʩʪʨʘʥ ʥʘ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʳʭ ʧʨʦʤʝʞʫʪʢʘʭ ʚʨʝʤʝʥʠ, ʦʭʚʘʪʳʚʘʚʰʠʭ 100ð150 ʣʝʪ, ʩʨʝ-

ʜʠ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ð ʠʥʜʝʢʩʳ ʮʝʥ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʜʦʣʛʦʚʳʝ ʙʫʤʘʛʠ, ʥʦʤʠʥʘʣʴ-

ʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʧʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʪʦʨʛʦʚʦʛʦ ʦʙʦʨʦʪʘ, ʜʦʙʳʯʘ ʫʛʣʷ, ʟʦʣʦʪʘ, ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʩʚʠʥʮʘ, ʯʫʛʫʥʘ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʠ ʨʘʟʚʠʚʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʰʠʨʦʢʦʛʦ ʢʦʥʩʝʥʩʫʩʘ ʚ ʩʦʦʙʱʝʩʪʚʝ ʫʯʸʥʳʭ-

ʵʢʦʥʦʤʠʩʪʦʚ ʥʘʩʯʸʪ ʝʸ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʥʝ ʜʦʩʪʠʛʥʫʪʦ: ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

(ʦʩʦʙʝʥʥʦ ʚ ʈʦʩʩʠʠ) ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʜʨʘʪʴʝʚʩʢʠʝ ʮʠʢʣʳ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʜ-

ʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʢʦʥʦʤʠʩʪʦʚ ʠʭ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʣʠ ʧʨʷʤʦ ʦʪʚʝʨʛʘʝʪ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʝ ʪʘʢʠʭ ʮʠʢʣʦʚ. 

ʍʘʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ ʢʦʥʜʨʘʪʴʝʚʩʢʠʭ ʚʦʣʥ ð 50 ʣʝʪ ʩ ʚʦʟʤʦʞʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʚ 10 ʣʝʪ 

(ʦʪ 40 ʜʦ 60 ʣʝʪ), ʮʠʢʣʳ ʩʦʩʪʦʷʪ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʬʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʭ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʂʦʥʜʨʘʪʴʝʚ ʦʪʤʝʪʠʣ ʯʝʪʳʨʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ ʙʦʣʴʰʠʭ ʮʠʢʣʦʚ (ʨʠʩ.2). ɺʳʜʝʣʝʥʦ 4 ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ (ʜʝ-

ʣʦʚʦʛʦ) ʮʠʢʣʘ, ʦʥʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2 ʥʠʞʝ: ʧʦʜʲʝʤ, ʧʠʢ, ʩʧʘʜ ʠ ʜʥʦ.  

 

 
 

ʈʠʩ.2. ʊʠʧʦʚʳʝ ʬʘʟʳ  ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʧʦ ʂʦʥʜʨʘʪʴʝʚʫ 

ʇʝʨʠʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ï ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʜʚʫʤʷ ʦʜʠʥʘʢʦʚʳʤʠ ʩʦʩʪʦʷ-

ʥʠʷʤʠ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʧʠʢʘʤʠ ʠʣʠ ʜʦʥʴʷʤʠ). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʮʠʢʣʠ-

ʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ɺɺʇ, ʝʛʦ ʜʦʣʛʦʩʨʦʯʥʳʡ ʪʨʝʥʜ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ. 

ʊʦ ʝʩʪʴ ʧʠʢ ʵʢʦʥʦʤʠʢʠ ʚʩʝ ʪʘʢʞʝ ʩʤʝʥʷʝʪʩʷ ʜʝʧʨʝʩʩʠʝʡ, ʥʦ ʩ ʢʘʞʜʳʤ ʨʘʟʦʤ ʵʪʠ ʪʦʯʢʠ ʩʤʝ-

ʱʘʶʪʩʷ ʥʘ ʛʨʘʬʠʢʝ ʚʩʝ ʚʳʰʝ ʠ ʚʳʰʝ. ʆʩʥʦʚʥʳʝ ʬʘʟʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ:  

1. ʇʦʜʲʝʤ (ʦʞʠʚʣʝʥʠʝ; recovery) ï ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʀʥʬʣʷʮʠʷ 

ʥʝʚʳʩʦʢʘ, ʧʨʠ ʵʪʦʤ ʩʧʨʦʩ ʧʦʚʳʰʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʠ ʩʪʨʝʤʷʪʩʷ ʩʦʚʝʨʰʠʪʴ ʧʦʢʫʧʢʠ, 

https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D1%85%D0%B0%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%84%D0%B8%D0%BD%D0%B0%D0%BD%D1%81%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BB%D1%8B_%D0%9A%D0%B8%D1%82%D1%87%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BB%D1%8B_%D0%96%D1%8E%D0%B3%D0%BB%D1%8F%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D1%82%D0%BC%D1%8B_%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BB%D1%8B_%D0%9A%D0%BE%D0%BD%D0%B4%D1%80%D0%B0%D1%82%D1%8C%D0%B5%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%86%D0%B8%D0%BA%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D1%80%D0%B0%D1%82%D1%8C%D0%B5%D0%B2,_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B0%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D1%88%D0%BD%D1%8F%D1%8F_%D1%82%D0%BE%D1%80%D0%B3%D0%BE%D0%B2%D0%BB%D1%8F
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ʦʪʣʦʞʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʧʨʝʜʳʜʫʱʝʛʦ ʢʨʠʟʠʩʘ. ɺʥʝʜʨʷʶʪʩʷ ʠ ʙʳʩʪʨʦ ʦʢʫʧʘʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʝ ʧʨʦʝʢʪʳ.  

2. ʇʠʢ ï ʚʳʩʰʘʷ ʪʦʯʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʢʩʠʤʫʤʦʤ ʜʝʣʦʚʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ. ʋʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʦʯʝʥʴ ʤʘʣ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʤʦʱʥʦʩʪʠ ʨʘʙʦʪʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ. ʆʙʳʯʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʠʥʬʣʷʮʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʨʳʥʦʢ ʥʘʩʳʱʘʝʪʩʷ ʪʦʚʘʨʘʤʠ ʠ ʨʘʩʪʝʪ ʢʦʥʢʫʨʝʥʮʠʷ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʙʠʟʥʝʩ 

ʙʝʨʝʪ ʚʩʝ ʙʦʣʴʰʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʨʝʜʠʪʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʛʘʰʝʥʠʷ ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪʩʷ.  

3. ʉʧʘʜ (ʨʝʮʝʩʩʠʷ, ʢʨʠʟʠʩ; recession) ï ʩʥʠʞʝʥʠʝ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʫʨʦʚʥʷ ʠʥʚʝʩʪʠʮʠʡ, ʚʝʜʫʱʝʝ ʢ ʨʦʩʪʫ ʙʝʟʨʘʙʦʪʠʮʳ. ʅʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦ-

ʚʘʨʦʚ, ʮʝʥʳ ʨʝʟʢʦ ʧʘʜʘʶʪ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʩʥʠʞʘʝʪʩʷ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʨʦ-

ʩʪʫ ʙʝʟʨʘʙʦʪʠʮʳ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʢʨʘʱʝʥʠʝ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʛʦ ʩʧʨʦʩʘ. ʆʩʦʙʝʥʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʠ ʛʣʫʙʦʢʠʡ ʩʧʘʜ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʜʝ-

ʧʨʝʩʩʠʠ (depression).  

4. ɼʥʦ (trough) ï ʥʠʟʰʘʷ ʪʦʯʢʘ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʫʨʦʚ-

ʥʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʙʝʟʨʘʙʦʪʠʮʝʡ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʩʭʦʜʠʪʩʷ ʠʟʙʳʪʦʢ ʪʦʚʘʨʦʚ 

(ʯʘʩʪʴ ʧʦ ʥʠʟʢʠʤ ʮʝʥʘʤ, ʯʘʩʪʴ ʧʨʦʩʪʦ ʧʦʨʪʠʪʩʷ). ʇʘʜʝʥʠʝ ʮʝʥ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʦʙʲʝʤʳ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʥʦ ʪʦʨʛʦʚʣʷ ʧʦʢʘ ʧʨʦʪʝʢʘʝʪ ʚʷʣʦ. ʇʦʵʪʦʤʫ ʢʘʧʠʪʘʣ, ʥʝ 

ʥʘʡʜʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʪʝʢʘʝʪʩʷ ʚ ʙʘʥʢʠ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʨʝʜʣʦʞʝʥʠʝ ʜʝʥʝʛ ʠ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʮʝʥʪʘ ʧʦ ʢʨʝʜʠʪʘʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʬʘʟʘ çʜʥʘè 

ʦʙʳʯʥʦ ʥʝ ʙʳʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʠʩʪʦʨʠʷ, ʵʪʦ ʧʨʘʚʠʣʦ ʨʘʙʦʪʘʝʪ 

ʥʝ ʚʩʝʛʜʘ. ʋʞʝ ʫʧʦʤʠʥʘʚʰʘʷʩʷ ʨʘʥʝʝ çɺʝʣʠʢʘʷ ʜʝʧʨʝʩʩʠʷè ʜʣʠʣʘʩʴ ʮʝʣʳʭ 10 ʣʝʪ (1929-1939 

ʛʛ.).  

 

ɺʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ 
 

ʉʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 1 380 ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʣʦʚʳʭ ʮʠʢ-

ʣʦʚ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ 

ʮʠʢʣʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʡ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ: 1. ʂʨʘʪʢʦ-

ʩʨʦʯʥʳʝ ʮʠʢʣʳ ʂʠʪʯʠʥʘ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 2-4 ʛʦʜʘ. ʕʪʠ ʮʠʢʣʳ ʦʪʢʨʳʣ ʝʱʝ ʚ 1920-ʝ ʘʥ-

ʛʣʠʡʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ɼʞʦʟʝʬ ʂʠʪʯʠʥ. ʊʘʢʠʝ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʂʠʪʯʠʥ 

ʦʙʲʷʩʥʷʣ ʠʟʤʝʥʝʥʠʝʤ ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʟʦʣʦʪʘ. ʂʦʥʝʯʥʦ, ʩʝʛʦʜʥʷ ʪʘʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʫʞʝ ʥʝ 

ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʥʦʤʠʩʪʳ ʦʙʲʷʩʥʷʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʮʠʢʣʦʚ ʂʠʪʯʠʥʘ ʚʨʝʤʝʥʥʳʤʠ ʣʘʛʘʤʠ ï ʟʘʜʝʨʞʢʘʤʠ ʚ ʧʦʣʫʯʝʥʠʠ ʬʠʨʤʘʤʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

2. ʉʨʝʜʥʝʩʨʦʯʥʳʝ ʮʠʢʣʳ ɾʶʛʣʷʨʘ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 7-10 ʣʝʪ. ɺʧʝʨʚʳʝ ʵʪʦʪ ʚʠʜ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʙʳʣ ʦʧʠʩʘʥ ʬʨʘʥʮʫʟʩʢʠʤ ʵʢʦʥʦʤʠʩʪʦʤ ʂʣʝʤʘʥʦʚ ɾʶʛʣʷʨʦʤ, ʚ ʯʝʩʪʴ ʢʦ-

ʪʦʨʦʛʦ ʦʥʠ ʠ ʙʳʣʠ ʥʘʟʚʘʥʳ.  ɺ ʩʣʫʯʘʝ ʮʠʢʣʦʚ ɾʶʛʣʷʨʘ ʨʝʯʴ ʠʜʝʪ ʫʞʝ ʠ ʦ ʢʦʣʝʙʘʥʠʷʭ ʦʙʲʝ-

ʤʦʚ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ.  

3. ʈʠʪʤʳ ʂʫʟʥʝʮʘ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 15-20 ʣʝʪ. ʅʘʟʚʘʥʳ ʧʦ ʠʤʝʥʠ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʵʢʦ-

ʥʦʤʠʩʪʘ ʠ ʣʘʫʨʝʘʪʘ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʉʘʡʤʦʥʘ ʂʫʟʥʝʮʘ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʣ ʠʭ ʚ 1930 ʛʦʜʫ. 

ʂʫʟʥʝʮ ʦʙʲʷʩʥʷʣ ʪʘʢʠʝ ʮʠʢʣʳ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠʪʦʢʦʤ ʠʤʤʠ-

ʛʨʘʥʪʦʚ) ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʦʵʪʦʤʫ ʦʥ ʥʘʟʳʚʘʣ ʠʭ çʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠè 

ʠʣʠ çʩʪʨʦʠʪʝʣʴʥʳʤʠè ʮʠʢʣʘʤʠ. ʉʝʛʦʜʥʷ ʨʠʪʤʳ ʂʫʟʥʝʮʘ ʥʝʢʦʪʦʨʳʝ ʵʢʦʥʦʤʠʩʪʳ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪ ʢʘʢ çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝè ʮʠʢʣʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʦʙʥʦʚʣʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ.  

4. ɼʣʠʥʥʳʝ ʚʦʣʥʳ ʂʦʥʜʨʘʪʴʝʚʘ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 40-60 ʣʝʪ. ʆʪʢʨʳʪʳ ʨʫʩʩʢʠʤ ʵʢʦʥʦ-

ʤʠʩʪʦʤ ʅʠʢʦʣʘʝʤ ʂʦʥʜʨʘʪʴʝʚʳʤ, ʚ 1920-ʝ ʛʦʜʳ. ʎʠʢʣʳ ʂʦʥʜʨʘʪʴʝʚʘ (ʂ-ʮʠʢʣʳ, ʂ-ʚʦʣʥʳ) 

ʦʙʲʷʩʥʷʶʪʩʷ ʚʘʞʥʳʤʠ ʦʪʢʨʳʪʠʷʤʠ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ (ʧʘʨʦʚʦʡ ʜʚʠʛʘ-

ʪʝʣʴ, ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʜʚʠʛʘʪʝʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʢʦʤʧʴʶʪʝʨʳ) ʠ ʚʳ-

ʟʚʘʥʥʳʤʠ ʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

5. ʎʠʢʣʳ ʌʦʨʨʝʩʪʝʨʘ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 200 ʣʝʪ. ʆʙʲʷʩʥʷʶʪʩʷ ʩʤʝʥʦʡ ʧʨʠʤʝʥʷʶʱʠʭʩʷ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 
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6. ʎʠʢʣʳ ʊʦʬʬʣʝʨʘ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 1 000-2 000 ʣʝʪ. ʆʙʫʩʣʦʚʣʝʥʳ ʨʘʟʚʠʪʠʝʤ ʮʠʚʠ-

ʣʠʟʘʮʠʡ.  

 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ 
 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʮʠʢʣʳ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʧʨʠʨʦ-

ʜʦʡ, ʥʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʱʠʝ ʯʝʨʪʳ. ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʮʠʢʣʦʚ: ʆʥʠ ʧʨʠʩʫʱʠ ʚʩʝʤ ʩʪʨʘʥʘʤ ʩ ʨʳʥʦʯʥʳʤ ʪʠʧʦʤ ʵʢʦʥʦʤʠʢʠ; ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʛʘ-

ʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʨʠʟʠʩʦʚ, ʦʥʠ ʥʝʠʟʙʝʞʥʳ ʠ ʥʝʦʙʭʦʜʠʤʳ, ʪʘʢ ʢʘʢ ʩʪʠʤʫʣʠʨʫʶʪ ʨʘʟʚʠʪʠʝ 

ʵʢʦʥʦʤʠʢʠ, ʟʘʩʪʘʚʣʷʷ ʝʝ ʚʦʩʭʦʜʠʪʴ ʥʘ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʪʫʧʝʥʠ ʨʘʟʚʠʪʠʷ; ɺ ʣʶʙʦʤ ʮʠʢʣʝ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʪʠʧʦʚʳʝ ʬʘʟʳ: ʧʦʜʲʝʤ, ʧʠʢ, ʩʧʘʜ, ʜʥʦ; ʅʘ ʢʦʣʝʙʘʥʠʷ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʦʙʨʘʟʫʶʱʠʝ ʮʠʢʣ, ʚʣʠʷʝʪ ʥʝ ʦʜʥʘ, ʘ ʤʥʦʞʝʩʪʚʦ ʧʨʠʯʠʥ: - ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴ-

ʩʢʦʛʦ ʩʧʨʦʩʘ ʠ ʧʨ.; - ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ (ʥʘʧʨʠʤʝʨ, çʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʷʤʳè); - ʨʘʟ-

ʣʠʯʠʷ ʚ ʩʨʦʢʝ ʩʣʫʞʙʳ ʵʣʝʤʝʥʪʦʚ ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ (ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʘ, ʟʜʘʥʠʡ); - 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʪ.ʜ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʠʨʦʜʘ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʤʝʥʷʝʪʩʷ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʮʝʩʩʦʚ ʛʣʦʙʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ï ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʢʨʠʟʠʩ ʚ ʦʜʥʦʡ ʩʪʨʘʥʝ ʥʝʤʠʥʫʝʤʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʤʠʨʘ.  

ʀʥʪʝʨʝʩʥʘ ʥʝʦʢʝʡʥʩʠʘʥʩʢʘʷ ʤʦʜʝʣʴ ʜʝʣʦʚʦʛʦ ʮʠʢʣʘ ʍʠʢʩʘ ï ʌʨʠʰʘ, ʦʙʣʘʜʘʶʱʘʷ ʩʪʨʦʛʦʡ 

ʣʦʛʠʯʥʦʩʪʴʶ. ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʜʝʣʦʚʦʛʦ ʮʠʢʣʘ ʍʠʢʩʘ-ʌʨʠʰʘ, ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚʳʟʳ-

ʚʘʶʪʩʷ ʘʚʪʦʥʦʤʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ, ʪ.ʝ. ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʪ.ʜ.  ʅʝʤʥʦʛʦ ʦ ʩʚʦʡʩʪʚʘʭ ʮʠʢʣʦʚ: 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʚʳʰʘʪʝʣʴʥʦʡ ʚʦʣʥʳ ʢʘʞʜʦʛʦ ʙʦʣʴʰʦʛʦ ʮʠʢʣʘ, ʘ ʠʥʦʛʜʘ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 

ʝʸ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʀʟʤʝ-

ʥʝʥʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʦʙʨʝʪʝʥʠʷʭ ʠ ʦʪʢʨʳʪʠʷʭ, ʚ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʜʝʥʝʞʥʦ-

ʛʦ ʦʙʨʘʱʝʥʠʷ, ʚ ʫʩʠʣʝʥʠʠ ʨʦʣʠ ʥʦʚʳʭ ʩʪʨʘʥ ʚ ʤʠʨʦʚʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʋʢʘʟʘʥʥʳʝ ʠʟ-

ʤʝʥʝʥʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʪʦʷʥʥʦ, ʥʦ, ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ ʂʦʥʜʨʘʪʴʝʚʘ, 

ʦʥʠ ʧʨʦʪʝʢʘʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʚʳʨʘʞʝʥʳ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʚʳʰʘʪʝʣʴ-

ʥʳʭ ʚʦʣʥ ʙʦʣʴʰʠʭ ʮʠʢʣʦʚ ʠ ʚ ʠʭ ʥʘʯʘʣʝ. 

ʇʝʨʠʦʜʳ ʧʦʚʳʰʘʪʝʣʴʥʳʭ ʚʦʣʥ ʙʦʣʴʰʠʭ ʮʠʢʣʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʛʘʯʝ ʢʨʫʧ-

ʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʧʦʪʨʷʩʝʥʠʷʤʠ ʠ ʧʝʨʝʚʦʨʦʪʘʤʠ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ (ʨʝʚʦʣʶʮʠʠ, ʚʦʡʥʳ), 

ʯʝʤ ʧʝʨʠʦʜʳ ʧʦʥʠʞʘʪʝʣʴʥʳʭ ʚʦʣʥ. 

ʇʦʥʠʞʘʪʝʣʴʥʳʝ ʚʦʣʥʳ ʵʪʠʭ ʙʦʣʴʰʠʭ ʮʠʢʣʦʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʣʠʪʝʣʴʥʦʡ ʜʝʧʨʝʩʩʠʝʡ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɹʦʣʴʰʠʝ ʮʠʢʣʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʲʶʥʢʪʫʨʳ ʚʳʷʚʣʷʶʪʩʷ ʚ ʪʦʤ ʞʝ ʝʜʠʥʦʤ ʧʨʦʮʝʩʩʝ ʜʠ-

ʥʘʤʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʢʦʪʦʨʦʤ ʚʳʷʚʣʷʶʪʩʷ ʠ ʩʨʝʜʥʠʝ ʮʠʢʣʳ ʩ ʠʭ ʬʘʟʘʤʠ ʧʦʜʲ-

ʸʤʘ, ʢʨʠʟʠʩʘ ʠ ʜʝʧʨʝʩʩʠʠ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʚʷʟʳʚʘʶʪ ʩʤʝʥʫ ʚʦʣʥ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʫʢʣʘʜʘʤʠ. ʇʨʦʨʳʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʬʦʨʤʠʨʫʶʪ ʥʦʚʳʝ ʩʝʢ-

ʪʦʨʳ ʵʢʦʥʦʤʠʢʠ, ʦʙʨʘʟʫʶʱʠʝ ʥʦʚʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʢʣʘʜ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʜʨʘʪʴʝʚʩʢʠʝ 

ʚʦʣʥʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʦʨʤ ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. 

ʉʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʜʨʘʪʴʝʚʩʢʠʭ ʚʦʣʥ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʢʣʘʜʦʚ 

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1-ʡ ʮʠʢʣ ð ʪʝʢʩʪʠʣʴʥʳʝ ʬʘʙʨʠʢʠ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ; 

2-ʡ ʮʠʢʣ ð ʫʛʣʝʜʦʙʳʯʘ ʠ ʯʸʨʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʘʨʦʚʦʡ 

ʜʚʠʛʘʪʝʣʴ; 

3-ʡ ʮʠʢʣ ð ʪʷʞʸʣʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʩʪʘʣʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ; 

4-ʡ ʮʠʢʣ ð ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʜʨʫʛʠʭ ʤʘʰʠʥ, ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘ ʠ ʜʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ; 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BA%D1%81%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D0%B3%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B4%D0%BE%D0%B1%D1%8B%D1%87%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D1%91%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%83%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BD%D0%B0%D1%8F_%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D1%8F%D0%B6%D1%91%D0%BB%D0%BE%D0%B5_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D0%B5%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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5-ʡ ʮʠʢʣ ð ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʠʢʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ, ʣʘʟʝʨʥʦʡ ʠ ʪʝʣʝʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ; 

6-ʡ ʮʠʢʣ ð ʚʦʟʤʦʞʥʦ, NBIC-ʢʦʥʚʝʨʛʝʥʮʠʷ (ʢʦʥʚʝʨʛʝʥʮʠʷ ʥʘʥʦ-, ʙʠʦ-, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ). 

ɼʘʥʠʵʣʴ ʐʤʠʭʫʣʘ (Daniel Ġmihula) ʩʯʠʪʘʝʪ, ʯʪʦ ʢ ʥʘʯʘʣʫ 21 ʚʝʢʘ ʮʠʢʣʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʦ-

ʢʨʘʪʠʣʠʩʴ ʧʦ ʚʨʝʤʝʥʠ ʩ 60 ʜʦ 30 ʠʣʠ ʜʘʞʝ 20 ʣʝʪ ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʭ-

ʥʦʣʦʛʠʡ. 

ʇʨʠʯʠʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ: ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʰʦʢʠ (ʠʤʧʫʣʴʩʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦ-

ʥʦʤʠʢʫ): ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʨʳʚʳ, ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʚʦʡʥʳ; ʥʝʟʘʧʣʘʥʠʨʦ-

ʚʘʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʧʘʩʦʚ ʩʳʨʴʷ ʠ ʪʦʚʘʨʦʚ, ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ; ʠʟʤʝʥʝʥʠʝ ʮʝʥ 

ʥʘ ʩʳʨʴʝ; ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ; ʙʦʨʴʙʘ ʧʨʦʬʩʦʶʟʦʚ ʟʘ ʧʦʚʳʰʝʥʠʝ ʟʘʨʘ-

ʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʛʘʨʘʥʪʠʠ ʟʘʥʷʪʦʩʪʠ.  

ɺ ɺʠʢʠʧʝʜʠʠ ʧʨʠʚʝʜʝʥʘ ʧʦʧʳʪʢʘ ʛʨʘʬʠʯʝʩʢʠ ʦʪʨʘʟʠʪʴ  ʧʨʠʯʠʥʳ  ñʢʦʥʜʨʘʪʴʝʚʩʢʠʭ  ʚʦʣʥò 

(ʈʠʩ. 3). 

 

 

ʈʠʩ.3. ʇʦʧʳʪʢʘ ʘʥʘʣʠʟʘ  ʧʨʠʯʠʥ ñʢʦʥʜʨʘʪʴʝʚʩʢʠʭ ʚʦʣʥò 

 

ʇʨʝʜʚʝʩʪʥʠʢʠ ʟʘʨʦʞʜʘʶʱʝʛʦʩʷ ʮʠʢʣʘ ʂʦʥʜʨʘʪʴʝʚʘ ï ʟʥʘʢʦʚʳʝ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ ʠ 

ʠʟʦʙʨʝʪʝʥʠʷ, ʦʙʳʯʥʦ ʧʦʷʚʣʷʶʱʠʝʩʷ ʚ ʢʦʥʮʝ ʫʭʦʜʷʱʝʛʦ ʮʠʢʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ  ʵʪʦʛʦ  

ʭʦʨʦʰʦ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩ. 4, ʛʜʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ  4 ʠ 5 ʮʠʢʣʳ ʂʦʥʜʨʘʪʴʝʚʘ. 

https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%9B%D0%B0%D0%B7%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BA%D0%BE%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%BE%D1%80%D1%83%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BA%D0%BE%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%BE%D1%80%D1%83%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/NBIC-%D0%BA%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D0%B3%D0%B5%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%B3%D0%BD%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8&action=edit&redlink=1
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ʈʠʩ.4. ʎʠʢʣʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʂʦʥʜʨʘʪʴʝʚʘ 

 

ɸ  ʠʟʤʝʥʝʥʠʝ ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ ʚ ʢʦʥʜʨʘʪʴʝʚʩʢʠʭ ʮʠʢʣʘʭ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩ.4. 

 

     

ʈʠʩ.5 ʀʟʤʝʥʝʥʠʝ  ʧʝʨʠʦʜʘ ʢʦʣʝʙʘʥʠʡ  ʢʦʥʜʨʘʪʴʝʚʩʢʠʭ ʮʠʢʣʦʚ ʚʦ ʚʨʝʤʝʥʠ 

 

ɺʦʪ ʤʳ ʠ ʧʦʜʦʰʣʠ  ʢ ʛʣʘʚʥʦʤʫ.  ʇʨʠ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʦʙʰʠʨʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦ ʮʠʢʣʠʯʝ-

ʩʢʠʤ ʭʘʨʘʢʪʝʨʦʤ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʚ ʤʠʨʝ ʤʝʥʷ ʫʜʠʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ ʚ ʨʘʙʦʪʘʭ ʫʯʝʥʳʭ.  ɼʘ ʠ ʧʦ  ʘʥʘʣʠʟʫ ʮʠʢʣʦʚ ʪʦʞʝ ʥʝ ʚʩʝ ʷʩʥʦ: 

ʅʝ ʷʩʥʦ, ʧʦʯʝʤʫ ʧʨʠʥʷʪ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʢʦʣʝʙʘʥʠʡ. ʂ ʧʨʠʤʝʨʫ, ʩʤʦʪʨʠʪʝ ʥʘ  

ʨʠʩ. 2. ʄʦʞʝʪ, ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ ʧʨʦʩʪʦ ʥʝ ʟʥʘʣʠ, ʯʪʦ  ʮʠʢʣʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ  ʚ ʣʶʙʳʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝ ʩʠʥʫʩʦʠʜʘʣʴʥʳʤ ʟʘʢʦʥʦʤ, ʘ ʧʦʜʯʠʥʷ-

ʶʪʩʷ ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ (ʩʤ. ʨʠʩ.1). ʂʩʪʘʪʠ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʨʠ-

ʚʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʛʦʪʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʠʯʫʪʴ ʥʝ ʩʣʦʞʥʝʝ, ʯʝʤ 

ʜʣʷ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ. 

ʅʝ ʷʩʥʦ, ʧʦʯʝʤʫ ʫʞ ʪʘʢ ʩʪʨʦʛʦ ʢʘʞʜʘʷ ʥʦʚʘʷ ʚʦʣʥʘ, ʥʦʚʳʡ ʮʠʢʣ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʫ ʂʦʥ-

ʜʨʘʪʴʝʚʘ, ʥʘʯʠʥʘʶʪʩʷ ʩʪʨʦʛʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ, ʧʨʠ ʵʪʦʤ ʥʘʯʘʣʦ ʥʦʚʦʛʦ ʮʠʢʣʘ  

ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ ʦʢʦʥʯʘʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʘ. ʅʝ ʙʳʚʝʪ ʚ ʧʨʠʨʦʜʝ ʪʘʢʦʛʦ  ñʚʳʩʰʝʛʦ ʧʦ-

ʨʷʜʢʘò. ɺʩʝʛʜʘ ʤʘʪʫʰʢʘ-ʧʨʠʨʦʜʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʘʢʦʡ-ʥʠʢʘʢʦʡ ʧʝʨʝʭʦʜʥʦʡ ʧʝʨʠʦʜ ʤʝʞʜʫ 

ʮʠʢʣʘʤʠ. 

ʀ ʫʞ ʩʦʚʩʝʤ ʥʝ ʷʩʥʦ, ʧʦʯʝʤʫ ʥʘʡʜʝʥʥʳʝ  ʠʥʪʝʨʝʩʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʘʚʪʦʨʳ ʜʘʞʝ ʥʝ ʧʦ-

ʧʳʪʘʣʠʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʨʝʜʩʪʦʷʱʠʭ ʢʘʪʘʢʣʠʟʤʦʚ, ʥʦ ʠ ʜʣʷ 

ʋʇʈɸɺʃɽʅʀʗ ʂʆʃɽɹɸʅʀʗʄʀ ɺ ʕʂʆʅʆʄʀʂɽ. 
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ʈʠʩ. 6. ʇʨʝʜʣʘʛʘʝʤʘʷ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʘʷ ʪʨʘʢʪʦʚʢʘ ʢʦʣʝʙʘʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ  

ʩʠʥʫʩʦʠʜʘʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʮʠʢʣʦʚ ʂʦʥʜʨʘʪʴʝʚʘ. ʘ ï ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʠ-

ʥʫʩʦʠʜʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʮʠʢʣʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ. ʙ ï ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʦ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʷʭ ʚ ʵʢʦʥʦʤʠʢʝ ʩ ʧʝʨʝʭʦʜʥʳʤʠ ʟʦʥʘʤʠ ʤʝʞʜʫ ʮʠʢʣʘʤʠ. ʚ 

- ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʷʭ ʚ ʵʢʦʥʦʤʠʢʝ ʩ ʧʝʨʝʭʦʜʥʳʤʠ ʟʦʥʘ-

ʤʠ ʤʝʞʜʫ ʮʠʢʣʘʤʠ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

 

ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʧʳʪʢʘ ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʠʪʴ ʵʪʦʪ ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢ-

ʣʦʚ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ.   

ɽʩʣʠ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʵʪʠʤʠ ʫʪʚʝʨʞʜʝʥʠʷʤʠ, ʪʦ ʦʩʪʘʣʦʩʴ ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ, ʯʪʦʙʳ ʵʢʦʥʦʤʠʩʪʳ  

ʚʝʨʥʫʣʠʩʴ ʢ ʘʥʘʣʠʟʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʠ ʧʨʝʜʣʦʞʠʣʠ ʢʦʥʢʨʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʛʦʨʘʟʜʦ ʢʨʫʯʝ ʢʨʠʚʳʝ ʥʘ ʫʯʘʩʪʢʘʭ ñʦʞʠʚ-

ʣʝʥʠʷ - ʧʦʜʲʝʤʘò ʠ ñʩʧʘʜʘ - ʜʝʧʨʝʩʩʠʠò ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʄʦʞʥʦ ʨʘʩʪʷʥʫʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʟʘ ʩʯʝʪ ʨʘʩ-

ʰʠʨʝʥʠʷ ʩʬʝʨʳ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʝʢʪʦʚ ʧʫʪʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʄʦʞʥʦ ʩʤʝ-

ʱʘʪʴ ʧʝʨʝʭʦʜʥʳʝ ʫʯʘʩʪʢʠ ʤʝʞʜʫ ʮʠʢʣʘʤʠ ʚʣʝʚʦ ʠ ʥʘʯʠʥʘʪʴ ñʥʦʚʫʶ ʞʠʟʥʴò ʵʢʦʥʦʤʠʢʠ ʟʘ 

ʩʯʝʪ ʭʦʪʷ ʙʳ ʟʣʦʧʦʣʫʯʥʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʄʦʞʥʦéʇʦʚʝʨʴʪʝ, ʦʯʝʥʴ ʤʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʧʝʮʠʘʣʠʩʪʘʤ, ʧʦʜʯʝʨʢʠʚʘʝʤ, ʩʧʝʮʠʘʣʠʩʪʘʤ, ʝʩʣʠ ʥʘʫʯʠʪʴʩʷ ʫʧʨʘʚʣʷʪʴ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʵʢʦ-

ʥʦʤʠʢʝ. 
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3-D ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ʢʘʢ ʢʣʶʯʝʚʘʷ  ʢʦʤʧʦʥʝʥʪʘ  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʝ  ʅɹʀʂʉ:  

ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ. 
 

ʐʘʭʨʘʤʘʥʴʷʥ ʄ.ɸ. 

ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ʧʨʦʬʝʩʩʦʨ, ʜ.ʪ.ʥ.,   

ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʝʧʘʨʪʘʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ   

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 

ʈʠʭʪʝʨ ɸ.ɸ.,ʢ.ʪ.ʥ., ʤ.ʥ.ʩ.  

ʅʀʀ ɸʕʈʆʂʆʉʄʆʉ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ  ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 3-D ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʢʘʢ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʝ ʅɹʀʂʉ  

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʧʦʪʝʨʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʜʦʚʦ-

ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ ʦʪ ʚʳʩʦʢʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ  ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 3-D  ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ   ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝ-

ʜʝʥʠʠ  ʰʢʦʣʴʥʳʭ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ  ʨʘʙʦʪ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ  ʰʢʦʣʴʥʠʢʘʤʠ  ʧʨʦ-

ʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ  ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  ʚʦʟʤʦʞʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ: GoogleEarth (ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʚʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ 

ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʷʤ), SketchUp (ʧʦʩʪʨʦʝʥʠʝ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʨʠʛʠʜʥʳʭ ʦʙʲ-

ʝʢʪʦʚ),MatLab (ʨʘʟʨʘʙʦʪʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ). 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅɹʀʂʉ, 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʠʛʠʜʥʳʝ ʦʙʲʝʢʪʳ. 
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ɸnnotation. This article discusses the use of 3-D modeling technology as one of the key com-

ponents of information technology in the NBICS system in relation to solving the problem of as-

sessing the loss of illumination in the territory of garden-dacha sites from high-rise buildings based 

on the use of 3-D modeling and remote sensing from space in the organization and conduct of 

school design research. When carrying out design and research work by students, the possibilities of 

the following software systems are considered: Google Earth (survey and visual interpretation of 

the Earth's surface using space images), Sketch Up (building three-dimensional models of rigid ob-

jects), MatLab (developing and testing programs to automate problem solving). 
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ɺʚʝʜʝʥʠʝ 
 

ʆ ʩʫʱʥʦʩʪʠ ʅɹʀʂʉ ʢʦʥʚʝʨʛʝʥʮʠʠ ʷʩʥʦ ʠ ʜʦʭʦʜʯʠʚʦ ʥʘʧʠʩʘʥʦ ʚ ʩʪʘʪʴʝ ʧʨʦʬʝʩʩʦʨʘ 

ɻ.ɽ.ʂʨʠʯʝʚʩʢʦʛʦ [1]. 

ʅɹʀʂʉ ʢʦʥʚʝʨʛʝʥʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʟ ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʤʠ ʜʠʩʢʨʝʪʥʳʤʠ ʵʣʝ-

ʤʝʥʪʘʤʠ: ʘʪʦʤ (ʥʘʥʦ), ʛʝʥʦʤ (ʙʠʦ), ʙʠʪʦʤ (ʠʥʬʦ), ʥʝʡʨʦʥʦʤ (ʢʦʛʥʦ), ʯʝʣʦʚʝʢʦʤ (ʩʦʮʠʦ). ɺʩʝ 

ʵʪʠ ʜʠʩʢʨʝʪʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʨʦʤʝ ʝʜʠʥʠʮʳ ʠʥʬʦʨʤʘʮʠʠ çʙʠʪè, ʠʤʝʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʠʭ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ  ʚ ʚʠʜʝ 3-D ʤʦʜʝʣʝʡ. ʇʦʷʚʠʣʠʩʴ  ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ 3-D ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, 3-D-ʛʝʥʦʤʠʢʘ, ʩʦʟʜʘʥʠʝʤ  

3-D ʤʦʜʝʣʝʡ ʥʝʡʨʦʨʦʥʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʜʨ. ʆʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚʘ  ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʪʝʭʥʦʣʦʛʠʶ 3-D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʢ ʚʘʞʥʝʡʰʫʶ ʢʦʤʧʦ-

ʥʝʥʪʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʝ ʅɹʀʂʉ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʨʦʣʴ ʠ 

ʟʥʘʯʝʥʠʝ 3-D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ.  

3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʝʯʘʪʴ ʩʦʟʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ ʫ ʨʝʙʷʪ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ ð ʚʠʜ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ ʠ ʦʧʝʨʠʨʦʚʘʥʠʝ ʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝ-

ʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʕʪʦʪ ʚʠʜ ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤ 

ʜʣʷ ʨʝʰʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʘʯ ʠʟ ʪʝʭ, ʯʪʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʥʘʤʠ  ʥʦʚʳʝ ʚʳʟʦʚʳ ʰʝ-

ʩʪʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ.  

ɺʩʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʝ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ð 

ʥʘʩʪʦʷʱʠʤʠ ʠʣʠ ʚʦʦʙʨʘʞʘʝʤʳʤʠ, ʚʩʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʟʜʘ-

ʚʘʪʴ ʥʦʚʳʝ, ʚʩʝ ʵʪʦ ʜʝʣʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ. ʀʥʞʝʥʝʨ ʥʝ ʩʧʨʘ-

ʚʠʪʴʩʷ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʘʰʠʥ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ,  ʝʩʣʠ ʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ ʥʝ ʙʫʜʝʪ  ʩʬʦʨʤʠʨʦʚʘʥʦ, ʥʘʯʠʥʘʷ ʩʦ ʰʢʦʣʴʥʦʡ ʩʢʘʤʴʠ. ʇʨʠ 

ʵʪʦʤ ʥʘʯʠʥʘʪʴ ʵʪʫ ʨʘʙʦʪʫ ʞʝʣʘʪʝʣʴʥʦ  ʥʘ ʧʨʠʤʝʨʝ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʯʪʦʙʳ ʨʝʙʷʪʘ ʩʤʦʛʣʠ ʙʳ ʦʮʝʥʠʪʴ ʚʘʞʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 3-D ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ.  ɺ  ʜʘʥʥʦʡ ʩʪʘʪʴʝ  ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ, ʩʚʷʟʘʥʥʘʷ ʩ  ʧʨʠ-

ʤʝʥʝʥʠʝʤ  ʪʝʭʥʦʣʦʛʠʠ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ   ʜʣʷ ʦʮʝʥʢʠ ʩʦʣʥʝʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ 

ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʰʢʦʣʴʥʳʭ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. 

ʅʦ ʩʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʙʣʝʤʫ ʚʣʠʷʥʠʷ  ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʥʘ ʩʠʩʪʝʤʫ ʅɹʀʂʉ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠ ʦʩʥʦʚʥʳʭ  ʪʨʝʥʜʦʚ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ  

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤ ʂʇɼ (ʦʢʦʣʦ 20 %).   

ʇʨʠʤʝʥʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʜʥʷʪʴ ʂʇɼ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʜʦ 40% 

(https://ecotechnica.com.ua/energy/solntse/1973-nanotekhnologii-smogli-uvelichit-kpd-

solnechnykh-batarej-do-40.html ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʥʘʥʦ-

ʪʝʭʥʦʣʦʛʠʡ, ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪ ʅɹʀʂʉ.  

ʉʦʣʥʝʯʥʳʡ ʩʚʝʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʫ-

ʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʠ ʯʝʣʦʚʝʢʘ. 

ɺʣʠʷʥʠʝ  ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʪʘʢʞʝ ʩʫʱʝ-

ʩʪʚʝʥʥʦ. ɾʠʟʥʴ ʚ ʩʫʤʝʨʢʘʭ ʟʘʩʪʘʚʠʣʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʟʘʙʳʪʴ ʟʥʘʢʦʤʳʝ ʤʘʨʰʨʫʪʳ ʠ ʦʪʨʘ-

ʟʠʣʘʩʴ ʥʘ ʩʪʨʫʢʪʫʨʝ ʠʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ. ʋʯʝʥʳʝ ʧʦʜʦʟʨʝʚʘʶʪ, ʯʪʦ ʥʘ ʣʶʜʝʡ ʪʫʩʢʣʳʡ ʩʚʝʪ 

ʚʣʠʷʝʪ ʪʦʯʥʦ ʪʘʢʞʝ https://vokrugsveta.ua/science/nedostatok-sveta-vliyaet-na-umstvennye-

sposobnosti-07-02-2018 

  ʆʩʪʘʝʪʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʪʝʭʥʦʣʦʛʠʠ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ  ʚ ʩʠʩʪʝʤʝ ʅɹʀʂʉ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʣʥʝʯʥʦʤʫ ʩʚʝʪʫ. ʕʪʘ 

ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ.  

https://ecotechnica.com.ua/energy/solntse/1973-nanotekhnologii-smogli-uvelichit-kpd-solnechnykh-batarej-do-40.html
https://ecotechnica.com.ua/energy/solntse/1973-nanotekhnologii-smogli-uvelichit-kpd-solnechnykh-batarej-do-40.html
https://vokrugsveta.ua/science/nedostatok-sveta-vliyaet-na-umstvennye-sposobnosti-07-02-2018
https://vokrugsveta.ua/science/nedostatok-sveta-vliyaet-na-umstvennye-sposobnosti-07-02-2018


95 
 

 ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʣʠʰʴ ʦʜʠʥ ʘʩʧʝʢʪ- ʦʮʝʥʢʫ ʧʦʪʝʨʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʘʜʦʚʦ-ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ ʦʪ ʚʳʩʦʢʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ  ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ 3-D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ   ʧʨʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ  ʰʢʦʣʴʥʳʭ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ  ʨʘʙʦʪ.  

ʇʨʦʙʣʝʤʘ ʤʘʩʩʦʚʦʡ ʟʘʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘʤʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʦʨʛʦ-

ʚʳʤʠ ʠ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ ʠ ʪ.ʧ., ʦʩʦʙʝʥʥʦ ʚ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳ-

ʛʦʜʥʳʭ ʤʝʩʪʘʭ, ʠʤʝʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʠ ʩʭʝʤʳ, ʚ ʦʩʥʦʚʥʦʤ ʚʘʨʚʘʨʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ 

ʚʦʧʨʝʢʠ ʤʘʩʩʦʚʳʤ ʧʨʦʪʝʩʪʘʤ ʠ ʧʝʪʠʮʠʷʤ. ʏʘʩʪʥʳʝ ʩʣʫʯʘʠ ʪʘʢʠʭ ʧʨʦʷʚʣʝʥʠʡ: ʩʥʦʩ ʧʘʤʷʪʥʠ-

ʢʦʚ ʠʩʪʦʨʠʠ ʩ çʟʘʤʝʥʦʡè ʠʭ ʥʘ çʚʳʩʦʪʢʠè; ʫʧʣʦʪʥʝʥʠʝ ʠ çʪʝʩʥʝʥʠʝè ʠʥʞʝʥʝʨʥʳʤʠ ʦʙʲʝʢʪʘ-

ʤʠ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʥʝʫʜʦʙʩʪʚʘʤ ʧʝʨʝʤʝʱʝʥʠʡ ʣʶʜʝʡ ʠ ʪʨʘʥʩʧʦʨʪʘ; ʥʘʨʫʰʝ-

ʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ, ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʠ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʣʠʢʘ ʥʝʣʝʧʳʤʠ ʩʦʯʝʪʘʥʠʷʤʠ ʩʪʨʦʝʥʠʡ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʡ. ʇʦ ʟʘʢʦʥʘʤ ʘʛʣʦʤʝʨʘʮʠʠ ʥʦʚʳʝ ʦʙʲʝʢʪʳ çʧʨʠʪʷʛʠʚʘʶʪʩʷè ʢ ʙʦʣʝʝ ʨʘʟʚʠʪʳʤ 

ʮʝʥʪʨʘʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʛʥʘʮʠʠ, ʜʝʛʨʘʜʘʮʠʠ ʠ ʚʳʤʠʨʘʥʠʶ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʠ ʥʘʦʙʦʨʦʪ ʢ 

ʛʠʧʝʨʨʘʟʚʠʪʦʩʪʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʩʛʫʱʝʥʠʶ ʥʘʩʝʣʝʥʠʷ, ʨʦʩʪʫ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʥʝʨʘʚʝʥʩʪʚʘ, ʟʥʘʯʠʪ, ʨʘʟʥʠʮʳ ʚ ʤʠʨʦʚʦʟʟʨʝʥʠʷʭ, ʠ ʪ.ʜ. ʇʨʦʙʣʝʤʘʪʠʢʘ, ʚʳʟʳʚʘʝʤʘʷ ʤʘʩʩʦʚʦʡ 

ʟʘʩʪʨʦʡʢʦʡ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʸʪ ʚ ʥʘʰʠ ʜʥʠ, ʧʨʦʪʝʢʘʷ ʧʦ ʤʝʭʘʥʠʟʤʘʤ ʧʣʘʚʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ (ʪʝʤʘ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʩʪʘʪʴʠ). 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʦʙʣʘʩʪʠ 

3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ [2-6], ʨʝʘʣʠʟʫʝʤʫʶ ʚ ʦʜʥʦʡ ʠʟ ʄʦʩʢʦʚʩʢʠʭ ʰʢʦʣ ʠ ʚ ʨʘʟʥʳʭ ʢʣʘʩʩʘʭ 

(ɻɹʆʋ ʉʆʐ ˉ 97) ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʥʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʪʝʨʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʩʘʜʦʚʦ-ʜʘʯʥʳʭ ʭʦʟʷʡʩʪʚ ʦʪ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʞʠʣʠʱʥʦ-ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 

ʧʨʠʣʝʛʘʶʱʝʡ ʦʪ ʥʠʭ ʦʢʨʝʩʪʥʦʩʪʠ [7-11]. 

 

ʇʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʧʦʪʝʨʠ ʦʩʚʝʱʸʥʥʦʩʪʠ 
 

ʊʝʥʴ ï ʩʣʝʜ ʦʪ ʧʨʝʜʤʝʪʘ, ʦʩʪʘʚʣʝʥʥʳʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʧʦʜʚʝʜʝʥʠʠ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʦʚʦ-

ʛʦ ʠʟʣʫʯʝʥʠʷ (ʨʠʩ.1). ʉʮʝʥʘ ʩʦʩʪʦʠʪ ʠʟ ʦʙʲʝʢʪʘ O, ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʇ ʠ ʠʩʪʦʯʥʠʢʘ 

S, ʦʪʥʝʩʸʥʥʦʛʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ɟ ʦʪ ʪʦʯʢʠ A ʦʙʲʝʢʪʘ O. ʊʦʯʢʘ A ʜʘʸʪ ʩʣʝʜ A' ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʇ. ʀʟʦʙʨʘʞʝʥʠʝ J ʪʝʥʠ ʙʠʥʘʨʥʦʝ (ʩʯʠʪʘʝʤ ʦʙʣʘʩʪʴ ʬʠʛʫʨʳ T ʪʝʥʠ ʠʤʝʝʪ ʷʨʢʦʩʪʴ 1, ʬʦʥ ï 0). 

ɼʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʩʚʝʱʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʉʦʣʥʮʝ (ʧʝʨʚʠʯʥʳʡ) ʠʣʠ ʃʫʥʘ (ʚʪʦʨʠʯ-

ʥʳʡ)¤­r , ʠʤʝʝʪ ʤʝʩʪʦ ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ. [12-15] 

 
ʈʠʩ. 1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʪʝʥʠ 

ɿʘʜʘʯʘ ʧʦ ʦʮʝʥʢʝ ʧʦʪʝʨʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʨʝʘʣʠʟʫʝʪʩʷ ʩ 

ʨʘʟʥʳʤʠ ʧʦʜʭʦʜʘʤʠ, ʪʘʢʠʤ ʢʘʢ: 

GoogleEarth (ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʚʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʦ ʢʦʩʤʠ-

ʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʷʤ). ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʨʠ ʵʪʘʧʘ: 1) ʚʠʟʫʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʝʨʨʠ-
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ʪʦʨʠʠ ʚ ʧʨʦʛʨʘʤʤʝ GoogleEarth; 2) ʨʘʩʯʝʪ ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʘʜʦʚʦ-ʜʘʯʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʟʘʥʷʪʳʭ ʪʝʥʴʶ, ʚ ʧʨʦʛʨʘʤʤʝ GoogleEarth (Pro-ʚʝʨʩʠʷ) ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ 

ʩʲʸʤʢʠ; 3) ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

SketchUp (ʧʦʩʪʨʦʝʥʠʝ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʨʠʛʠʜʥʳʭ ʦʙʲʝʢʪʦʚ ). ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʯʝʪʳʨʝ ʵʪʘʧʘ: 1) ʦʙʤʝʨʢʘ ʪʝʨʨʠʪʦʨʠʠ (ʦʙʣʘʩʪʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʙʣʘʩʪʠ ʩʘʜʦʚʦ-

ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ, ʟʜʘʥʠʡ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ); 2) ʧʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦ-

ʜʝʣʠ ʦʙʤʝʨʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʨʦʛʨʘʤʤʝ SketchUp; 3) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʥʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʚ 

ʦʙʣʘʩʪʠ ʩʘʜʦʚʦ-ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʟʘʜʘʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ (ʚʨʝʤʷ ʩʫʪʦʢ ʠ ʛʦʜʘ) ʚ ʧʨʦ-

ʛʨʘʤʤʝ SketchUp; 4) ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

MatLab (ʨʘʟʨʘʙʦʪʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ). ɺ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʜʘʥʥʳʤ ʧʦʜʭʦʜʦʤ ʚ MatLab ʩʦʟʜʘʸʪʩʷ ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʸʪʘ ʠʟʤʝʥʝʥʠʡ ʨʠʩʫʥʢʘ ʪʝʥʠ, 

ʧʦ ʢʦʪʦʨʦʡ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʤʘʪʨʠʮʳ ʪʝʥʠ (ʙʠʥʘʨʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʥʦʛʦ Ű1 ʠ ʩʫʪʦʯʥʦʛʦ Ű2 ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ), ʠʭ ʚʨʝʤʝʥʥʳʝ 

ʩʝʨʠʠ; ʦʙʱʘʷ ʤʘʪʨʠʮʘ ʪʝʥʠ (ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʥʠ ʟʘ ʚʝʩʴ ʩʝʟʦʥʥʦ-

ʩʫʪʦʯʥʳʡ ʧʝʨʠʦʜ); ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʦʪ ʧʦʪʝʨʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʜʨ. ʇʦʜʭʦʜ ʦʧʠʩʘʥ ʚ ʢʥʠʛʝ 

[16]. 

ʆʙʦʟʥʘʯʠʤ: A ï ʥʠʟʢʦʵʪʘʞʥʘʷ ʟʘʩʪʨʦʡʢʘ (ʩʘʜʦʚʦ-ʜʘʯʥʳʝ ʫʯʘʩʪʢʠ), B ï ʚʳʩʦʢʦʵʪʘʞʥʘʷ ʟʘ-

ʩʪʨʦʡʢʘ (ʚʳʩʦʪʥʳʝ ʜʦʤʘ), ʪʝʥʴ ʦʪ ʢʦʪʦʨʦʡ ʧʘʜʘʝʪ ʥʘ A. ʉʯʠʪʘʝʤ }{ iAAÈ  (Ai ï ʵʣʝʤʝʥʪʘʨ-

ʥʳʝ ʩʘʜʦʚʦ-ʜʘʯʥʳʝ ʫʯʘʩʪʢʠ) ï ʦʙʲʝʢʪʳ ʚʦʟʜʝʡʩʪʚʠʷ, }{ iBBÈ  ï ʠʩʪʦʯʥʠʢʠ ʚʦʟʜʝʡʩʪʚʠʷ (Bi ï 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʟʜʘʥʠʷ). 

ɺ GoogleEarth ʧʦʪʝʨʷ ʦʩʚʝʱʸʥʥʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʚʠʜʝ: 
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ʛʜʝs ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ A,s' ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ A, ʧʦʢʨʳʪʘʷ ʪʝʥʴʶ ʥʘ ʥʘʙʣʶʜʘʝʤʦʤ ʠʩʪʦʨʠ-

ʯʝʩʢʦʤ ʠʟʦʙʨʘʞʝʥʠʠI, ʩʥʷʪʦʤ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, s'iï ʧʣʦʱʘʜʴ ʪʝʥʠ ʦʪ ʦʙʲʝʢʪʘ Bi,L ï ʦʙʱʘʷ 

ʧʦʪʝʨʷ ʦʩʚʝʱʸʥʥʦʩʪʠ, Li ï ʧʦʪʝʨʷ ʦʩʚʝʱʸʥʥʦʩʪʠ ʦʪ ʦʙʲʝʢʪʘ Bi,m ï ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ Bi,t=[t1t2t3], 

ʛʜʝ t1 ï ʩʫʪʦʯʥʦʝ, t2 ï ʩʝʟʦʥʥʦʝ, t3 ï ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ. ʅʘ ʬʠʛʫʨʫ ʪʝʥʠ ʦʪ çʧʦʩʪʦʷʥʥʳʭè 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ-ʚʨʝʤʝʥʠ ʦʙʲʝʢʪʦʚ (ʟʜʘʥʠʡ) ʚʣʠʷʝʪ ʩʫʪʦʯʥʦʝ ʠ ʩʝʟʦʥʥʦʝ ʚʨʝʤʷ. ʅʘ ʠʟʦʙʨʘʞʝ-

ʥʠʷʭ ʪʝʥʠ ʦʪ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ {Bi} ʤʦʛʫʪ ʩʣʠʚʘʪʴʩʷ, ʧʦʵʪʦʤʫ ʧʨʠ ʦʙʚʦʜʝ ʢʦʥʪʫʨʦʚ ʪʝʥʝʡ ʦʜ-

ʥʠʤ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ ʤʦʞʝʪ ʦʙʚʦʜʠʪʴʩʷ ʥʝʧʨʝʨʳʚʥʘʷ ʪʝʥʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢʪʦʚ. ʆʙʚʦʜ ʠ 

ʧʨʦʩʯʸʪ ʧʣʦʱʘʜʝʡ ʚ ʧʨʦʛʨʘʤʤʝ ʚʝʜʸʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ çʃʠʥʝʡʢʘè. ɺ Pro-

ʚʝʨʩʠʷʭ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʦʟʤʦʞʥʳ ʦʮʝʥʢʠ ʤʥʦʞʝʩʪʚʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʤʦʜʝʣʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢʠʭ, ʢʘʢ: ʜʣʠʥʳ ʦʪʨʝʟʢʦʚ, ʦʪʢʨʳʪʳʭ ʠ ʟʘʤʢʥʫ-

ʪʳʭ ʧʫʪʝʡ, ʧʣʦʱʘʜʝʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ, ʜʣʠʥ, ʨʘʜʠʫʩʦʚ ʠ ʧʣʦʱʘʜʝʡ ʦʢʨʫʞʥʦʩʪʝʡ ʠ ʪ.ʜ.ɺ 

GoogleEarth ʧʨʦʩʯʸʪ Lʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʟʘ ʢʦʥʝʯʥʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʯʸʪʦʚ 

ʚʨʝʤʝʥʠ {tj}.  

ɺ SketchUpʪʝʥʴ ʦʪ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʫʝʪʩʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʤʦʜʝʣʠʨʫʝʪʩʷ ʠ ʘʥʠ-

ʤʠʨʫʝʪʩʷ ʚʩʷ ʧʘʣʠʪʨʘ ʩʝʟʦʥʥʦ-ʩʫʪʦʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʝʥʠ) ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɼʣʷ ʵʪʦʛʦ ʩʪʨʦʠʪʩʷ 

3D-ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʜʝʡʩʪʚʠʷ: ʦʙʣʘʩʪʠ B, ʚʢʣʶʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ {Bi} ʠ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, A ʠ ʝʸ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ B. ɻʦ-

ʨʠʟʦʥʪʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʨʠʛʠʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʩʯʠʪʳʚʘʶʪʩʷ ʚ GoogleEarth ʩ ʧʦʤʦʱʴʶ çʃʠ-

ʥʝʡʢʠè. ɺʝʨʪʠʢʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʤʦʞʥʦ ʧʨʦʩʯʠʪʘʪʴ ʧʦ ʚʠʟʫʘʣʴʥʳʤ ʜʝʰʠʬʨʦʚʦʯʥʳʤ ʧʨʠʟʥʘ-

ʢʘʤ ʧʦ ʦʜʥʦʡ ʠʟ ʤʝʪʦʜʠʢ: 1) ʧʦ ʜʘʥʥʳʤ ʧʝʨʠʦʜʦʚ ʨʠʛʠʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʢʦʥʩʪʨʫʢʪʦʨʳ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʤʘʪʨʠʮʳ ʦʢʦʥ, ʙʘʣʢʦʥʦʚ ʠ ʪ.ʜ., - ʠʤʝʶʱʠʝ ʧʦʩʪʦʷʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ); 2) 

ʩ ʧʦʤʦʱʴʶ ʵʪʘʣʦʥʦʚ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʷʤ [6]; 3) ʩ ʧʦʤʦʱʴʶ ʢʦʦʨʜʠʥʘʪʥʳʭ ʩʝʪʦʢ 

ʧʦ ʦʨʪʦʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʠʣʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ [17-18]; ʇʦ ʥʘʠʙʦʣʝʝ ʧʨʦ-

ʩʪʦʤʫ ʤʝʪʦʜʫ ʥʘ ʙʘʟʝ ʤʝʪʦʜʘ (1) ʚʳʩʦʪʫ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

'0 hnhh += , (2) 

ʛʜʝ h0 ï ʚʳʩʦʪʘ ʦʜʥʦʛʦ ʵʪʘʞʘ, n ï ʯʠʩʣʦ ʵʪʘʞʝʡ, h' ï ʜʦʙʘʚʦʢ ʚʳʩʦʪʳ. ʕʪʘʞ ï ʦʜʠʥ ʠʟ ʧʝʨʠ-

ʦʜʦʚ pʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʷ ʤʘʥʩʘʨʜʥʳʝ, ʧʦʜʟʝʤʥʳʝ, ʮʦʢʦʣʴʥʳʝ ʠ ʜʨ. ʵʪʘʞʠ (ʢ ʧʝʨʠʦʜʠʯʝʩʢʠʤ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʳ ʦʙʲʝʢʪʘ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ, ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʦʪʨʝʟʦʢ ʠ 

ʜʨ.). ɼʦʙʘʚʦʢ ʚʚʦʜʠʪʩʷ ʚʥʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʪʨʝʟʢʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ), ʩʯʠʪʘʝʤ 

h'~0. h0 ï ʧʦʩʪʦʷʥʥʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʢʣʘʩʩʘ ʟʜʘʥʠʷ (ʪʘʢʞʝ ʜʣʷ ʢʣʘʩʩʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʘʞʥʦʩʪʠ: nmin ʠ nmax ï ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ, nʦʧʪ ï ʦʧʪʠʤʘʣʴʥʘʷ): 1) 

ʤʘʣʦʵʪʘʞʥʳʝ (n<4), ʤʥʦʛʦʵʪʘʞʥʳʝ (n=4-25), ʚʳʩʦʪʥʳʝ (n>25); 2) ʧʘʥʝʣʴʥʳʝ (nmax=25, h0~2.5-

2.8 ʤ), ʢʠʨʧʠʯʥʳʡ (nʦʧʪ=10, h0~2.8-3 ʤ), ʤʦʥʦʣʠʪʥʳʡ (nmax~160, h0~3-3.3 ʤ); 3) ʢʘʪʝʛʦʨʠʠ I 

(hÒ50 ʤ), II  (hÒ75 ʤ), III (hÒ100 ʤ).çɿʦʣʦʪʦʡ ʩʝʨʝʜʠʥʦʡè ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʘʭ ʟʜʘʥʠʡ ʩʯʠ-

ʪʘʝʪʩʷ h0=2.8-3.3 ʤ~3 ʤ. ɸʥʘʣʦʛʠʯʥʦ ʧʦ (2) ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʩʦʪʥʳʝ ʨʘʟʤʝʨʳ ʜʣʷ ʜʨʫʛʠʭ ʧʝ-

ʨʠʦʜʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʟʜʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʤʦʜʝʣʠʨʦʚʘʥʦ ʚ SketchUpʚ ʥʘʠʙʦʣʝʝ ʧʨʦ-

ʩʪʦʤ ʚʠʜʝ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʬʦʨʤʳ ï ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʦʩʥʦʚʘʥʠʝʤʠ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʥʝʩʫʱʠʤʠ. ɼʣʷ ʥʝʩʫʱʠʭ ʩʪʝʥ, ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʦʩʥʦʚʘʥʠʶ, ʩʥʘʯʘʣʘ ʩʪʨʦʠʪʩʷ 

ʦʩʥʦʚʘʥʠʝ ʦʙʲʝʢʪʘ, ʟʘʪʝʤ ï ʧʨʦʮʝʜʫʨʘ ʚʳʜʘʚʣʠʚʘʥʠʷ ʜʦ ʪʨʝʙʫʝʤʦʡ ʦʪʤʝʪʢʠ ʚʳʩʦʪʳ ʧʦ ʬʦʨ-

ʤʫʣʝ (2). ʆʩʥʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ: ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ, 

ʣʠʥʝʡʥʦʩʪʠ, ʦʩʝʚʦʡ ʣʠʥʠʠ (ʦʪʨʝʟʦʢ, ʣʦʤʘʥʘʷ, ʦʢʨʫʞʥʦʩʪʴ ʠ ʪ.ʜ.), ʥʘʣʠʯʠʶ ʧʦʣʦʩʪʝʡ ʠ 

ʜʨ.ɹʦʣʝʝ ʩʣʦʞʥʘʷ ʧʨʦʮʝʜʫʨʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʜʣʷ ʟʜʘʥʠʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʦʙʲʸʤʥʦʡ ʬʦʨʤʳ, ʚ 

ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʣʴʥʳʡ ʫʛʦʣ ʤʝʞʜʫ ʥʝʩʫʱʝʡ (ʦʧʦʨʥʦʡ ʙʘʣʢʦʡ) ʠ ʦʩʥʦʚʘʥʠʝʤ ʠ ʬʦʨʤʘ ʦʩʥʦ-

ʚʘʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ʢʦʩʤʠʯʝʩʢʦʡ ʠʣʠ ʧʘʥʦʨʘʤʥʦʡ ʩʲʸʤʢʠ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʝʥʠʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʵʪʘʞʥʦʩʪʴ ʟʘʩʪʨʦʡʢʘ ʧʦ çʷʯʝʡʢʘʤè pʵʪʘʞʝʡ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʨʘʢʫʨʩʝ. ʅʘ 

ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʟʜʘʥʠʡ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʤʠ ʪʝʣʘʤʠ ʩ ʦʩʥʦʚʘʥʠʷ-

ʤʠ ʨʘʟʥʦʡ ʣʠʥʝʡʥʦʩʪʠ: (ʙ) ï ʧʨʷʤʦʣʠʥʝʡʥʦʝB1, ʦʩʝʚʘʷ ʣʠʥʠʷï ʦʪʨʝʟʦʢ, ʨʘʟʤʝʨʳ ʪʝʣʘ ï l (ʜʣʠ-

ʥʘ), w (ʰʠʨʠʥʘ), h (ʚʳʩʦʪʘ); (ʚ) ï ʢʨʠʚʦʣʠʥʝʡʥʦʝB2, ʦʩʝʚʘʷ ʣʠʥʠʷ ï ʦʢʨʫʞʥʦʩʪʴ, ʨʘʟʤʝʨʳ ʪʝʣʘ 

ï r1 (ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ), r2 (ʚʥʝʰʥʠʡ ʨʘʜʠʫʩ), h (ʚʳʩʦʪʘ).O ï ʦʙʲʝʢʪ ʧʨʠʚʷʟʢʠ (ʟʜʘʥʠʝ ɻɹʆʋ 

ʉʆʐ ˉ 97). [19-21] 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʦʜʝʣʝʡ ʪʝʥʝʡ ʚ SketchUp ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʚʝʜʝ-

ʥʠʝ ʢʦʥʪʫʨʦʚ ʪʝʥʝʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘʤʠ, ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʚʳʯʠʩʣʝʥʠʝʤ ʠʭ ʧʣʦʱʘʜʝʡ ʠ ʨʘʩʯʸ-

ʪʦʤ ʧʦʪʝʨʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʪʘʢʞʝ ʧʦ ʬʦʨʤʫʣʝ (1), ʧʦ ʘʥʘʣʦʛʠʠ ʩ GoogleEarth. 

 

 
(ʘ) 
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(ʙ1) (ʙ2) (ʙ3) 

 

   
(ʚ1) (ʚ2) (ʚ3) 
ʈʠʩ. 2. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʤʦʜʝʣʝʡ ʟʜʘʥʠʡ ʚ SketchUp: ʘ) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʜʘʥʠʡ; 

ʟʜʘʥʠʷ: ʙ) B1, ʚ) B2; 1) ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʨʘʟʤʝʨʳ (ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ), 2) ʚʝʨʪʠʢʘʣʴʥʳʝ 
ʨʘʟʤʝʨʳ (ʥʘ ʧʘʥʦʨʘʤʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ), 3) ʬʦʨʤʘ ʦʙʲʝʢʪʦʚ ʚ SketchUp [ʗʥʜʝʢʩ-ʢʘʨʪʳ] 

 

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ GoogleEarth ʠ SketchUp 
 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʧʨʠʣʝʛʘʶʱʝʛʦ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʩʘʜʦʚʦ-ʜʘʯʥʳʭ ʫʯʘʩʪʢʦʚ (A 

ʠ A') ʚʳʩʦʪʥʳʭ ʜʦʤʦʚ (B ʠ B') ʚʦʚʨʝʤʷt1~ʠʶʣʴ 2010 ʛ. (ʘ, ʚ) ʠ t2~ʘʚʛʫʩʪ 2018 ʛ. (ʙ, ʛ). ɺ ʟʦʥʘʭ 

B ʠ B' ʧʨʦʠʟʦʰʣʠ ʚʟʘʠʤʥʦ ʦʙʨʘʪʥʳʝ ʦʧʝʨʘʮʠʠ: B ï ʜʦʤʘ ʧʦʩʪʨʦʝʥʳ (ʘ), B' ï ʜʦʤʘ ʩʥʝʩʝʥʳ 

(ʙ). ʊ.ʝ. ʪʝʥʴ ʚ ʨʘʟʥʳʝ ʚʨʝʤʝʥʘ ʧʘʜʘʣʘ ʥʘ ʨʘʟʥʳʝ ʫʯʘʩʪʢʠ (A ʠʣʠ A') ʩ ʨʘʟʥʳʭ ʞʠʣʳʭ ʤʘʩʩʠ-

ʚʦʚ (B ʠʣʠ B'). P ï ʨʘʢʫʨʩ ʧʘʥʦʨʘʤʥʦʡ ʩʲʸʤʢʠ (ʚ-ʛ) ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ (ʘ-ʙ). 

  
(ʘ) (ʙ) 

  
(ʚ) (ʛ) 

ʈʠʩ. 3. ʀʟʦʙʨʘʞʝʥʠʷ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʝʥʠʷ: ʘ-ʙ) ʢʦʩʤʠʯʝʩʢʠʝ, ʚ-ʛ) ʧʘʥʦʨʘʤʥʳʝ ʠʟʦʙʨʘ-

ʞʝʥʠʷ; ʚ) ʜʘʥʥʳʝ Google-ʢʘʨʪ, ʛ) ʜʘʥʥʳʝ ʗʥʜʝʢʩ-ʢʘʨʪ; ʚʨʝʤʷ ʩʲʸʤʢʠ: ʘ, ʚ) t1; ʙ, ʛ) t2 
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ʈʠʩ. 4. ʈʘʟʤʝʪʢʘ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʚ ʪʝʥʠ ʚ GoogleEarth 

 

I. ʅʘ ʨʠʩ. 4 ï ʧʨʠʤʝʨ ʨʘʩʯʸʪʘ ʧʦʪʝʨʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʚGoogleEarth ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠʟʦʙ-

ʨʘʞʝʥʠʷ, ʚʨʝʤʷ ʩʲʸʤʢʠ t ï ʦʢʪʷʙʨʴ 2016 ʛ. {Ti}, i=1..4 ï ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ ʪʝʥʠ ʧʣʦʱʘʜʴʶs'i 

(s'1~5029 ʤ
2
, s'2~6027 ʤ

2
, s'3~1161 ʤ

2
, s'4~3190 ʤ

2
) ʚʭʦʜʷʱʠʝ ʚ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʦʙʣʘʩʪʠAʧʣʦ-

ʱʘʜʴʶs~63054 ʤ
2
. ʇʦʪʝʨʷ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʦ (1) ï L~25% ʚ ʤʦʤʝʥʪ t. 

II. ʅʘ ʨʠʩ. 5 ï ʨʘʟʤʝʪʢʘ ʩʮʝʥʳ (A, B).  

 
ʈʠʩ. 5. ʈʘʟʤʝʪʢʘ ʩʮʝʥʳ 

 

ʆʙʲʝʢʪʳ {Bi} ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʪʝʥʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʦʙʣʘʩʪʠ A, ʦʙʲʝʢʪʳ {Ci} ï ʥʝ ʚʥʦʩʷʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦʛʦ ʚʢʣʘʜʘ (ʤʘʣʦʵʪʘʞʥʳʝ ʦʙʲʝʢʪʳ, ʩʧʨʷʪʘʥʳ ʟʘ ʤʥʦʛʦʵʪʘʞʥʳʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ A) ʠ 

ʪʝʥʠ ʚ ʦʙʣʘʩʪʴ A ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʙʨʘʩʳʚʘʶʪ. ʊʘʢʞʝ ʧʨʝʥʝʙʨʝʛʘʝʤ ʚʢʣʘʜʦʤ ʚ ʪʝʥʝʦʙʨʘʟʦʚʘ-
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ʥʠʝ ʦʪʢʣʦʥʝʥʠʝ ʨʝʘʣʴʥʦʡ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ʟʜʘʥʠʡ ʦʪ ʠʭ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʬʦʨʤʳ 

(ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʙʘʣʢʦʥʳ, ʪʨʫʙʳ, ʬʨʦʥʪʦʥʳ ʠ ʢʦʟʳʨʴʢʠ ʠ ʪ.ʜ.).u ï ʚʩʷ ʦʙʣʘʩʪʴ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ B (ʨʘʟʤʝʨʳ: l=412 ʤ, w=184 ʤ). Bi ʠʤʝʶʪ ʧʝʨʠʦʜʠʯʝ-

ʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, k=3 ʧʝʨʠʦʜʘ: p1 ï ʢʣʘʩʪʝʨ, p2 ï ʵʪʘʞ, p3 ï ʢʠʨʧʠʯ (ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʥʠ ʦʙʨʘ-

ʟʫʶʪ ʢʦʤʧʦʟʠʮʠʶ, ʩ ʜʨʫʛʦʡ ï ʟʜʘʥʠʝ ʤʦʞʥʦ çʚʳʨʘʟʠʪʴè ʢʘʞʜʳʤ ʠʟ ʧʝʨʠʦʜʦʚ). ʇʝʨʠʦʜʳ pi 

ʠʤʝʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ {li,wi,hi}, i=1..3 (h2=h0). mi ï ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ, 

n=ni~18, i=1..7 ï ʯʠʩʣʦ ʵʪʘʞʝʡ ʟʜʘʥʠʡ Bi, qi =(xi,yi) ï ʪʦʯʢʠ ʧʨʠʚʷʟʢʠ ʟʜʘʥʠʡ ʢ ʦʙʣʘʩʪʠ B, ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ x ʠ y, xi ʠ yi ï ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʦʩʝʡ (ʪʘʙʣ. 1). ʇʦ ʜʘʥʥʳʤ ʦʙʤʝʨʢʠ ʚ 

GoogleEarth (ʩ ʫʯʸʪʦʤ ʦʰʠʙʦʢ ʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ) ʨʘʟʤʝʨʳ ʧʝʨʠʦʜʘ p1, ʚ ʢʦʪʦʨʦʤ 

ʫʜʦʙʥʝʝ ʚʩʝʛʦ ʠʟʤʝʨʷʪʴ ʦʙʲʝʢʪʳ: l1=21.5 ʤ, w1=15 ʤ, h1=54 ʤ. 

 

ʊʘʙʣ. 1. ʇʘʨʘʤʝʪʨʳ ʪʝʥʝʦʙʨʘʟʫʶʱʠʭ ʦʙʲʝʢʪʦʚ {Bi} ʦʙʣʘʩʪʠ 

B 

i  xi, ʤ yi, ʤ mi  

1 13 43 4 

2 32 21 2 

3 87 45 2 

4 151 18 9 

5 289 19 7 

6 285 163 4 

7 187 120 5 

 

  

 
(ʘ) (ʙ) (ʚ) 

ʈʠʩ. 6. ʄʦʜʝʣʴ ʩʮʝʥʳ: ʘ) ʚʠʜ ʠ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ; ʙ) ʪʝʥʝʦʙʨʘʟʦʚʘʥʠʝ (22 

ʠʶʥʷ, 12:00); ʚ) ʨʘʟʤʝʨʳ ʧʝʨʠʦʜʘ 

 

  
1 ʘʧʨʝʣʷ 1 ʤʘʷ 
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1 ʠʶʥʷ 1 ʠʶʣʷ 

  
1 ʘʚʛʫʩʪʘ 1 ʩʝʥʪʷʙʨʷ 

  
1 ʦʢʪʷʙʨʷ 1 ʥʦʷʙʨʷ 

ʈʠʩ. 7. ʀʟʤʝʥʝʥʠʝ ʨʠʩʫʥʢʘ ʪʝʥʠ ʚ ʦʙʣʘʩʪʠ A ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ B ʚʦ ʚʨʝʤʝʥʠ (SketchUp) 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʜʘʥʥʦʡ ʩʭʝʤʦʡ ʚ SketchUp ʩʪʨʦʠʪʩʷ ʤʦʜʝʣʴ ʩʮʝʥʳ (ʨʠʩ. 6), ʩ ʫʯʸʪʦʤ ʧʦʜ-

ʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʦʢʨʝʩʪʥʦʩʪʠ B ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʥʠ. ʄʦʜʝʣʴ ʧʦʩʪʨʦʝʥʘ ʚ ʨʘʟ-

ʤʝʨʘʭ, ʟʜʘʥʠʷ ʚʳʩʪʨʦʝʥʳ çʢʫʙʠʢʘʤʠè p1. ʊʦʯʢʠ qiʚ ʦʙʣʘʩʪʠ B, ʦʪ ʢʦʪʦʨʳʭ ʦʪʯʠʪʳʚʘʶʪʩʷ ʧʝ-

ʨʠʦʜʳ, ʧʦʣʫʯʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʩʪʨʦʝʥʠʷʤʠ (ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʨʘʟ-

ʤʝʨʘʤʠ xi, yi, ʦʪʯʠʪʳʚʘʝʤʳʝ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ). ʄʦʜʝʣʴ ʧʦʩʪʨʦʝʥʘ ʩ ʫʯʸʪʦʤ ʥʘʩʪʨʦʝʢ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʤʝʩʪʥʦʩʪʠ: ʰʠʨʦʪʘ ï 55
o
44'27.5''ʉ, ʜʦʣʛʦʪʘ ï 37

o
59'6.5''ɺ, ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʷ ï ʧʦʚʦʨʦʪ ʥʘ ~20
o
 ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʉʝʚʝʨ. 

ʅʘ ʨʠʩ. 7 ï ʧʨʠʤʝʨʳ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʪʝʥʠʚ ʧʨʦʛʨʘʤʤʝ ï ʚ çʜʘʯʥʳʝè ʤʝʩʷʮʳ (ʘʧʨʝʣʴ-

ʥʦʷʙʨʴ, ʜʝʥʴ ʤʝʩʷʮʘ ï 1, ʚʨʝʤʷ ʩʫʪʦʢ ï 12:00). ɺʳʙʨʘʥʦ ʚʨʝʤʷ ʩʫʪʦʢ ʚ ʩʨʝʜʥʝʤ ʥʘʠʙʦʣʝʝ ʢʦ-

ʨʦʪʢʦʡ ʪʝʥʠ, ʨʘʢʫʨʩ ʦʨʪʦʛʦʥʘʣʝʥ ʧʣʦʩʢʦʩʪʠ ʦʙʣʘʩʪʠ A. ʗʩʥʦ, ʯʪʦ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ (ʦʧʪʠ-

ʤʘʣʴʥʳʡ ʜʣʷ ʫʨʦʞʘʡʥʦʩʪʠ ʧʝʨʠʦʜ) ʧʦʪʝʨʷ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʚʘʞʥʦʩʪʴ, ʯʝʤ ʚ 

ʚʝʩʝʥʥʠʝ (ʘʧʨʝʣʴ-ʤʘʡ) ʠʣʠ ʦʩʝʥʥʠʝ (ʩʝʥʪʷʙʨʴ-ʦʢʪʷʙʨʴ). ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʤʝʩʷʮʘ ʧʨʠ ʧʦʩʪʦʷʥ-

ʩʪʚʝ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʤʝʥʷʝʪ ʜʣʠʥʫ ʪʝʥʠ, ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʧʨʠ ʧʦʩʪʦʷʥʩʪʚʝ 

ʤʝʩʷʮʘ ʪʝʥʴ ʚʨʘʱʘʝʪʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ (ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ). ɺ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʚʩʷ 

ʩʮʝʥʘ ʟʘʪʝʥʷʝʪʩʷ ʠ ʪʝʥʝʡ ʥʝ ʚʠʜʥʦ. ʉʘʤʘʷ ʜʣʠʥʥʘʷ ʪʝʥʴ (~5 ʢʤ), ʜʦʩʪʠʛʘʶʱʘʷ ʦʪʜʘʣʸʥʥʳʭ 

çʚʳʩʦʪʦʢè, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜʝʥʴ ʟʠʤʥʝʛʦ ʉʦʣʥʮʝʩʪʦʷʥʠʷ (22 ʜʝʢʘʙʨʷ) ʥʘ ʨʘʩʩʚʝʪʝ (ʚ ~9:00 

ʫʪʨʘ), ʩʘʤʘʷ ʢʦʨʦʪʢʘʷ ʪʝʥʴ (~30 ʤ) ï ʚ ʜʝʥʴ ʣʝʪʥʝʛʦ ʉʦʣʥʮʝʩʪʦʷʥʠʷ (22 ʠʶʥʷ) ʚ ʧʦʣʜʝʥʴ 

(~12:00 ʜʥʷ) (ʧʨʠ ʷʩʥʦʩʪʠ ʠʣʠ ʤʘʣʦʦʙʣʘʯʥʦʩʪʠ). 

III. ʅʘ ʨʠʩ. 8 ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʮʝʥʳ ʚ MatLab: ʚʨʝʤʝʥʥʘʷ ʩʝʨʠʷ ʤʘʪʨʠʮ ʪʝ-

ʥʠ: ʬʨʘʛʤʝʥʪ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʜʥʷ ʣʝʪʥʝʛʦ ʉʦʣʥʮʝʩʪʦʷʥʠʷ ʚ ʨʘʟʥʳʝ ʯʘʩʳ ʩʫʪʦʢ ʚ ʬʦʨʤʘʪʝ çŰ1Ű2è 

(ʘ); ʦʙʱʘʷ ʤʘʪʨʠʮʘ ʪʝʥʠ (ʙ); ʟʘʚʠʩʠʤʦʩʪʴ S(L) ʧʣʦʱʘʜʠ S ʦʪ ʧʦʪʝʨʠ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʧʨʠʭʦʜʷ-

ʱʫʶʩʷ ʥʘ ʵʪʫ ʧʣʦʱʘʜʴ, ʥʘ ʚʩʸʤ ʩʝʟʦʥʥʦ-ʩʫʪʦʯʥʦʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʝʥʠʡ (ʚ). 
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(ʘ) 

 
 

(ʙ) (ʚ) 

ʈʠʩ. 8. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʥʝʦʙʨʘʟʦʚʘʥʠʷ ʚ MatLab: ʘ) ʤʘʪʨʠʮʳ ʪʝʥʠ (ʬʨʘʛ-

ʤʝʥʪ ʚʨʝʤʝʥʥʦʡ ʩʝʨʠʠ); ʙ) ʦʙʱʘʷ ʤʘʪʨʠʮʘ ʪʝʥʠ; ʚ) ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʦʪ ʧʦʪʝʨʠ ʦʩʚʝ-

ʱʸʥʥʦʩʪʠ 

 

ɺʳʚʦʜʳ 

 
ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʰʢʦʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʪʨʸʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʪʝʭʥʦʣʦʛʠʡ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʄʥʦʛʦʦʙʨʘʟʠʝ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʝʩʴʤʘ ʚʝʣʠʢʦ, ʯʘʩʪʴ ʠʟ ʥʠʭ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʰʝʥʘ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʤ ʫʨʦʚʥʝ ʫʩʠʣʠʷʤʠ ʥʝ ʪʦʣʴʢʦ ʫʯʸʥʳʭ ʠ ʠʥʞʝʥʝʨʦʚ, ʥʦ ʠ ʫʯʘ-

ʱʠʭʩʷ ʩʨʝʜʥʝʡ ʠ ʚʳʩʰʝʡ ʰʢʦʣʳ. ʇʨʠ ʵʪʦʤ ʢ ʩʠʩʪʝʤʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ 

ʧʣʘʪʬʦʨʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʠʤʝʨ, GoogleEarth, 

MatLab, SketchUp, 3ds-max, Revit ʠ ʜʨ. 



103 
 

 ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  ʚ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ  

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʪʝʥʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ   ʥʘ  

ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʅɹʀʂʉ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʚʣʠʷʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʞʠʚʳʭ 

ʩʫʝɦʩʪʚ, ʨʘʟʚʠʪʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʣʘʥʝʪʳ (ʬʣʦʨʳ ʠ ʬʘʫʥʳ).    
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ʀʥʥʦʚʘʮʠʠ ʚ ʦʙʫʯʝʥʠʠ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʩʪʘʥʦʚʷʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ IP-

ʪʝʭʥʦʣʦʛʠʠ. ʉʪʨʝʤʣʝʥʠʝ ʢ ʩʦʟʜʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ, 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʠʤʠʪʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ,  ʥʘʰʣʦ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ ʚ ʜʠʩʪʘʥʮʠ-

ʦʥʥʳʭ ʬʦʨʤʘʭ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  ɼʦʩʪʘʪʦʯ-

ʥʦ ʚʩʧʦʤʥʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʤʘʩʩʦʚʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝ-

ʥʠʷ,  ʥʘʧʨʠʤʝʨ, ʭʠʤʠʠ ʠ ʬʠʟʠʢʠ. ɸʚʪʦʨʳ-ʩʦʟʜʘʪʝʣʠ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʝʩʦ-

ʤʥʝʥʥʦ, ʧʨʝʩʣʝʜʫʶʪ ʙʣʘʛʠʝ ʮʝʣʠ, ʧʦʥʷʪʥʳʝ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʚʠʟʫʘʣʠʟʘʮʠʷ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʷ. ʅʦ ʥʝ ʚʩʝ ʪʘʢ ʧʨʦʩʪʦ, ʢʘʢ ʢʘʞʝʪʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. 

ʅʘʙʠʨʘʶʱʝʝ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʥʦ ʧʝ-

ʨʝʜʘʪʴ ʛʣʫʙʠʥʳ ʠʟʫʯʘʝʤʦʛʦ ʧʨʝʜʤʝʪʘ. ʂ ʧʨʠʤʝʨʫ, ʜʠʩʪʘʥʮʠʦʥʥʦ ʭʦʨʦʰʠʤ ʭʠʤʠʢʦʤ ʥʝ ʩʪʘ-

ʥʝʰʴ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ ʚʝʱʝʩʪʚ, ñʧʦʭʨʫʩʪʳʚʘ-

ʥʠʷò ʢʫʩʦʯʢʘ ʦʣʦʚʘ ʧʨʠ ʩʞʘʪʠʠ ʤʝʞʜʫ ʟʫʙʘʤʠ, ʦʱʫʱʝʥʠʷ ʞʞʝʥʠʷ ʠ ʩʫʭʦʩʪʠ ʢʦʞʠ ʧʨʠ ʧʦʧʘ-

ʜʘʥʠʠ ʥʘ ʥʝʝ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ʅʝ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʢʦʣʴʟʢʦʩʪʠ (ʤʳʣʴʥʦʩʪʠ) ʧʨʠ ʧʦʪʠʨʘʥʠʠ 

ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ  ʨʘʩʪʚʦʨʘ ʱʝʣʦʯʠ, ʪʝʤʧʝʨʘʪʫʨʳ (ʛʦʨʷʯʝʝ ʠ ʭʦʣʦʜʥʦʝ ʩʪʝʢʣʦ ʚʳʛʣʷʜʠʪ ʦʜʠ-

ʥʘʢʦʚʦ),  ʤʘʩʩʳ ʪʝʣ. ʕʪʠ ʦʱʫʱʝʥʠʷ,   ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳ-

ʢʠ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʪʦʣʴʢʦ ʚ ʨʝʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʀʤʝʥʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʨʘʙʦʪʝ, ʥʘʧʨʠʤʝʨ, ʭʠʤʠʢʘ. ʅʠ ʦʜʠʥ ʪʨʝʥʘʞʝʨ 

ʥʝ ʜʘʩʪ ʚʘʤ ʪʦʛʦ, ʯʪʦ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʘʢʪʠʢʠ. 

ɺʦʟʤʦʞʥʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʩʝ-ʪʘʢʠ  ʥʝʦʙʭʦʜʠʤʦʝ ʟʚʝʥʦ ʚ ʦʙʫʯʝʥʠʠ  ʠ ʨʦʙʦʪʳ ʤʦʛʫʪ ʧʦʜʦ-

ʞʜʘʪʴ.  ɾʠʚʦʝ ʦʙʱʝʥʠʝ  ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʟʘʤʝʥʠʪʴ ʯʝʤ-ʪʦ ʠʥʳʤ ʧʦʣʥʦʩʪʴʶ 

ʪʨʫʜʥʦ, ʠʙʦ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ ʚʦʟʥʠʢʘʝʪ ʧʦ ʭʦʜʫ ʦʙʩʫʞʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʤʧʴʶ-

ʪʝʨʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʵʪʦʤ ʝʱʝ ʧʨʦʠʛʨʳʚʘʝʪ,  ʭʦʪʷ ʛʨʘʥʠʮʳ ʩʫʞʘʶʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. ʅʘʩʪʫ-

ʧʠʪ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʟʘʧʘʭʦʚ ʠ ʚʢʫʩʦʚʳʭ ʦʱʫʱʝʥʠʷ ʧʦ ʊɺ ʠ ʵʬʬʝʢʪʘ ʧʨʠʩʫʪʩʪʚʠʷ ʣʝʢʪʦʨʦʚ ʠ 

ʩʣʫʰʘʪʝʣʝʡ ʚ ʦʜʥʦʡ ʩʚʷʟʢʝ, ʥʦ ʵʪʦ ʪʨʝʙʫʝʪ ʚʨʝʤʝʥʠ. ɸ ʧʦʢʘ  ʪʘʣʘʥʪʣʠʚʳʝ  ʧʝʜʘʛʦʛʠ ʩ ʙʦʣʴ-
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ʰʠʤ ʦʧʳʪʦʤ ʠ ʧʦʟʥʘʥʠʷʤʠ ʤʦʛʫʪ ʝʱʸ ʤʥʦʛʦʤʫ ʥʘʫʯʠʪʴ ʠ ʤʥʦʛʦʝ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʝ ʦʩʚʝʱʝʥʦ ʚ 

ʫʯʝʙʥʠʢʘʭ. ɺʝʜʴ ʧʦ ʟʘʧʘʭʫ, ʮʚʝʪʫ ʠ ʭʘʨʘʢʪʝʨʫ ʛʦʨʝʥʠʷ ʧʦʣʠʤʝʨʦʚ ʤʦʞʥʦ ʛʨʫʙʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʠʨʦʜʫ ʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ (ʧʦʣʠʤʝʨʘ). ʇʨʦʜʫʚʘʷ ʪʘʙʘʯʥʳʡ ʜʳʤ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʪʝʣʘ 

ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʧʦʨʠʩʪʦʩʪʠ ʪʝʣ, ʟʘʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʧʦʨʘʭ  ʥʘ ʧʨʠʤʝʨʝ ʧʦʨʦʣʦʥʘ ʠ ʜʨʝʚʝʩ-

ʥʳʭ ʪʦʥʢʠʭ ʜʦʱʝʯʢʘʭ. ɼʦ ʩʠʭ ʧʦʨ ʧʦ ʢʘʨʪʠʥʝ ʜʚʠʞʝʥʠʷ çʩʠʛʘʨeʪʥʦʛʦè ʜʳʤʘ ʩʫʜʷʪ ʦ  ʩʣʦʞ-

ʥʳʭ ʪʫʨʙʫʣʝʥʪʥʳʭ ʧʦʪʦʢʘʭ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ, ʦʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ 

ʦʢʨʘʰʝʥʥʳʤ ʜʳʤʦʚʳʤ ʧʦʪʦʢʦʤ. ʄʝʪʘʣʣʫʨʛ ʧʦ ʮʚʝʪʫ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʠʥʳʤ ʧʨʠ-

ʟʥʘʢʘʤ ʦʧʨʝʜʝʣʠʪ ʠ ʪʝʤʧʝʨʘʪʫʨʫ  ʠ ʚʨʝʤʷ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʢʘʢʠʝ-ʣʠʙʦ ʜʦʙʘʚʢʠ ʧʨʠ 

ʚʘʨʢʝ ʩʪʘʣʠ ʠ ʙʝʟ ʚʩʷʢʠʭ ʚʝʩʦʚ ʩ ʧʦʤʦʱʴʶ ʣʦʧʘʪʳ ʚʩʝ ñʚʟʚʝʩʠʪ ò. ʕʪʦʤʫ ʥʝ ʥʘʫʯʠʪʴ ʧʦ ʢʥʠ-

ʛʘʤ, ʵʪʦ ʦʧʳʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʰʘʭʪʝʨʳ ʝʱʝ ʙʝʨʫʪ ʚ ʰʘʭʪʳ 

ʢʘʥʘʨʝʝʢ ʚ ʢʘʯʝʩʪʚʝ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʤʝʪʘʥʘ.  ʅʘʙʣʶʜʝʥʠʝ 

ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʨʝʯʥʳʭ ʨʘʢʦʚ ʚ ʚʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʵʢʦʣʦʛʠʠ ʚʦʜʳ. ɺ ʩʝʡ-

ʩʤʠʯʥʳʭ ʨʝʛʠʦʥʘʭ  ʧʦ ʧʦʚʝʜʝʥʠʶ ʨʳʙ ʚ ʘʢʚʘʨʠʫʤʘʭ, ʚʦʜʦʝʤʘʭ, ʧʯʝʣ, ʟʤʝʡ  ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʦ 

ʧʨʠʙʣʠʞʝʥʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ.  ɼʘ ʠ ʩʘʤ ʯʝʣʦʚʝʢ  ʩʣʫʞʠʪ ʭʦʨʦʰʠʤ ʜʘʪʯʠʢʦʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʥʦʩ ʧʘʨʬʶʤʝʨʘ ʫʣʘʚʣʠʚʘʝʪ 10 ʧʠʢʦʛʨʘʤʤ ʚʝʱʝʩʪʚʘ, ʜʝʛʫʩʪʘʪʦʨʦʚ ʚʠʥ ʧʦʢʘ ʪʨʫʜʥʦ ʟʘʤʝʥʠʪʴ 

ʧʨʠʙʦʨʘʤʠ. ʂʠʪʘʡʩʢʠʝ ʤʝʜʠʢʠ ʧʦ ʧʫʣʴʩʫ (ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʧʦ ʮʚʝʪʫ), ʠʟʤʝʨʷʝʤʦʤʫ ʥʘ ʦʙʦ-

ʠʭ ʨʫʢʘʭ , ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʜʝʩʷʪʢʠ ʙʦʣʝʟʥʝʡ. ʅʝʢʦʪʦʨʳʝ ʙʦʣʝʟʥʠ (ʜʘʞʝ ʨʘʢ) ʦʮʝʥʠʚʘʶʪ  ʧʦ 

ʟʘʧʘʭʫ. ʄʦʞʥʦ ʚʩʧʦʤʥʠʪʴ  ʩʪʦʤʘʪʦʣʦʛʦʚ,  ʢʦʪʦʨʳʝ ʧʦ ʟʘʧʘʭʫ ʚʳʨʚʘʥʥʦʛʦ ʟʫʙʘ ʩʫʜʷʪ ʦ ʤʥʦ-

ʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. 

ʇʨʠʤʝʨʳ ʤʦʞʥʦ ʤʥʦʞʠʪʴ. ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʩʢʣʝʠʚʘʥʠʶ ʩʫʜʷʪ ʦ ʯʠʩʪʦʪʝ ʦʙʨʘʙʦʪʢʠ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʜʣʷ ʩʢʣʝʠʚʘʥʠʷ (ʩʪʝʢʣʦ, ʢ ʧʨʠʤʝʨʫ) ʧʦ ñʯʝʨʥʳʤ ʬʠʛʫʨʘʤ ʜʳʭʘ-

ʥʠʷò (ʚʠʟʫʘʣʴʥʦ). ʆʙʭʦʜʯʠʢʠ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʷʭ ʦʮʝʥʠʚʘʶʪ ʩʦʩʪʦʷʥʠʝ ʙʫʢʩʳ, 

ʧʦʩʪʫʢʠʚʘʷ ʧʦ ʥʝʡ ʤʦʣʦʪʢʦʤ, ʭʦʪʷ ʧʨʠʙʦʨʳ  ʠʤʝʶʪʩʷ. ɺʩʝ ʩʢʘʟʘʥʥʦʝ  ʜʘʝʪʩʷ ʦʧʳʪʦʤ, ʯʪʦ ʚ 

ʢʥʠʛʘʭ ʥʝ ʦʧʠʰʝʰʴ, ʘ ʣʝʢʪʦʨʳ ʧʦʜʦʙʥʳʝ ʤʦʤʝʥʪʳ ʜʦʥʦʩʷʪ. ʆʥʠ ʥʦʩʠʪʝʣʠ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʝʱʸ ʚ ʥʘʫʯʥʳʭ ʰʢʦʣʘʭ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʨʫʰʝʥʳ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. ʉʦʟʜʘʥʠʝ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʟʘʡʤʝʪ ʜʝʩʷʪʠʣʝʪʠʷ. ɹʝʟ ʫʯʘʩʪʠʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘ-

ʚʘ, ʭʦʨʦʰʝʡ ʩʤʝʥʳ ʥʝ ʧʦʜʛʦʪʦʚʠʰʴ, ʥʝ ʧʨʠʚʴʝʰʴ ʝʡ ʥʘʚʳʢʦʚ ʪʚʦʨʯʝʩʢʦʛʦ ʪʨʫʜʘ, ʠʥʪʝʨʝʩʘ ʢ 

ʧʦʟʥʘʥʠʶ. ʅʝ ʨʦʙʦʪʦʚʦ ʧʦʢʘ ʵʪʦ ʜʝʣʦé ʀ ʟʘʛʨʘʥʠʮʘ ʥʝ ʧʦʤʦʞʝʪ. ɺʦ ʤʥʦʛʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠ 

ʅʀʀ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  ʜʦʩʪʘʪʦʯʥʦ, ʘ ʧʝʨʩʦʥʘʣʘ, ʫʤʝʶʱʝʛʦ ʨʘʙʦʪʘʪʴ ʥʘ ʥʠʭ ʥʝ 

ʭʚʘʪʘʝʪ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʵʪʘ ʧʨʦʙʣʝʤʘ ʙʫʜʝʪ ʫʩʫʛʫʙʣʷʪʴʩʷ.  ʅʝ ʛʦʪʦʚʠʪ ʩʦʚʨʝʤʝʥʥʘʷ ʈʦʩʩʠʷ 

ʠ  ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʦʚ.         

ʇʦʵʪʦʤʫ ʰʢʦʣʳ ʠ ʫʥʠʚʝʨʩʠʪʝʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʟʥʘʥʠʡ. ʀ ʝʩʣʠ ʚʦ ʚʨʝʤʝʥʘ 

ʂʘʧʠʮʳ ʇ.ʃ. ʤʥʦʛʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʤʠʨʝ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʘʤʦʜʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʫʩʪʘʥʦʚ-

ʢʘʤʠ, ʪʦ ʥʳʥʝ ʵʪʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʪʘʢ ʢʘʢ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʨʘʙʦʪʘʝʪ ʥʘ  ʤʦʣʝʢʫʣʷʨʥʦʤ ʠ 

ʘʪʦʤʥʦʤ  ʫʨʦʚʥʝ. ɼʘʚʥʦ ʫʞʝ ʚʦʰʣʠ ʚ ʦʙʠʭʦʜ ʧʦʥʷʪʠʷ ʘʪʦʤʥʘʷ ʩʙʦʨʢʘ, ʤʦʣʝʢʫʣʷʨʥʳʡ ʤʦʥ-

ʪʘʞ. ʋʭʦʜʷʪ ʚ ʧʨʦʰʣʦʝ ʧʨʝʣʝʩʪʴ ʦʧʠʩʘʪʝʣʴʥʦ-ʩʦʟʠʜʘʪʝʣʴʥʳʭ ʙʝʩʝʜ, ʪʠʧʘ ʉʘʪʩʘʥʛ-ʙʝʩʝʜ ʦ 

ʣʴʜʝ ʠʟ çʠʥʜʠʡʩʢʠʭ ʨʘʩʩʢʘʟʦʚè  ɺ. ʉʠʜʦʨʦʚʘ:  

 

 
 

ʅʳʥʝ ʫʞ ʠ ʢʨʘʩʦʪʘ ʥʝ ʩʧʘʩʘʝʪ ʤʠʨ ʠ ʜʘʞʝ ʦʩʦʟʥʘʥʠʝ ʢʨʘʩʦʪʳ. ɼʘ ʠ ʤʠʨʘ ʧʨʦʩʪʦʪʳ ʥʝ 

ʥʘʩʪʫʧʠʪ,  ʦʥ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʫʩʣʦʞʥʷʝʪʩʷ. ʅʦ ʯʪʦ-ʪʦ ʜʝʣʘʪʴ ʥʘʜʦ. ʀ ʜʝʣʘʝʪʩʷ ʠ ʚ ʈʦʩʩʠʠ, ʠ 
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ʚ ʤʠʨʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʩʥʘʱʝʥʥʦʩʪʴ ʤʥʦʛʠʭ ʤʠʨʦʚʳʭ ʮʝʥʪʨʦʚ ʚʳʩʦʢʦʢʣʘʩʩʥʳʤʠ ʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝ ʠʩʯʝʟʘʝʪ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ, ʧʨʠ-

ʚʝʜʝʥʥʳʝ ʥʠʞʝ ʫʙʝʞʜʘʶʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʥʷʪʥʳʝ ʢʘʨʪʠʥʢʠ  ʦʙʣʝʛʯʘʶʪ ʧʦʥʠʤʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, 

ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʢ ʥʝʤʫ, ʚ ʯʝʤ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʠʟ ʥʠʞʝʧʨʠʚʦʜʠʤʳʭ  ʠʣʣʶʩʪʨʘʮʠʡ: 

 

 
 

ʈʠʩ. 1 ʆʙʨʘʟʦʚʘʥʠʝ ʠʦʥʥʦʡ ʠ ʢʦʚʘʣʝʥʪʥʦʡ ʩʚʷʟʠ (R.J. Oullette. Understanding Chemistry, Har-

per and Roy Publ., N.Y., London, 1976). 

 

ʇʨʦʬʝʩʩʦʨ ʕ. ʊʦʜʨʝʩ ʧʨʝʜʩʪʘʚʠʣ ʥʘ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʭʝʤʫ ʨʝʘʢʮʠʠ ʚʳʧʦʣʥʝʥʥʫʶ 

ʤʝʪʦʜʦʤ ʩʪʠʣʝʚʦʛʦ ʢʦʥʪʨʘʩʪʘ. ɺʩʝ ʦʪʤʝʪʠʣʠ ʜʦʙʨʳʡ ʶʤʦʨ, ʣʘʢʦʥʠʟʤ ʠ ʥʘʛʣʷʜʥʦʩʪʴ ʩʭʝʤʳ: 

 

 
 

ɺʝʥʛʝʨʩʢʠʡ ʧʨʦʬʝʩʩʦʨ ɹʝʣʘ ɺʠʟʠ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʪʫʜʝʥʪʫ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ ʟʘʧʦʤʥʠʪʴ ʬʦʨʤʫʣʫ 

ʘʣʠʟʘʨʠʥʘ ʧʦʤʦʞʝʪ ʠʟʦʙʨʘʞʝʥʥʘʷ ʨʷʜʦʤ ʩ ʥʝʶ ʩʢʫʣʴʧʪʫʨʘ, ʢʦʪʦʨʘʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʤʦʞʝʪ 

ʧʦʢʘʟʘʪʴʩʷ ʙʝʩʧʨʝʜʤʝʪʥʦʡ ʜʣʷ ʥʝʧʦʩʚʷʱʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ: 

 

 
 

ʀʟʚʝʩʪʥʦ ʤʥʦʛʦ ʨʘʙʦʪ ʭʠʤʠʢʦʚ, ʩʠʥʪʝʟʠʨʦʚʘʚʰʠʭ ʤʦʣʝʢʫʣʳ ʪʠʧʘ ʣʝʥʪ ʄʸʙʠʫʩʘ ʠʣʠ 

ʦʣʠʤʧʠʡʩʢʠʭ ʢʦʣʝʮ (ʤʦʣʝʢʫʣʘ ʦʣʠʤʧʠʮʝʥʘ ʉ19ʅ12), ʢʦʪʦʨʫʶ ʭʠʤʠʢʠ ʠʟ  University of Warwic 
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ɼʵʚʠʜ ʌʦʢʩ ʠ ɸʥʠʰʝʤ ʄʘʩʪʨʠ ʧʦʩʚʷʪʠʣʠ ʃʦʥʜʦʥʩʢʦʡ ʦʣʠʤʧʠʘʜʝ (ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʦ 

ʩʦʪʨʫʜʥʠʢʘʤʠ IBM ʚ ʎʶʨʠʭʝ): 

 

 
ʈʠʩ. 2. ʉʚʝʨʭʫ ʧʨʠʚʝʜʝʥ ʨʠʩʫʥʦʢ ñʃʝʥʪʘ ʄʸʙʠʫʩʘ 11ò ʭʫʜʦʞʥʠʢʘ ʄ. ʂ. ʕʰʝʨʘ; 

ʚʥʠʟʫ ï ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʳ ʪʠʧʘ ʣʝʥʪ ʄʸʙʠʫʩʘ, ʘ ɾ. ʉʘʚʘʞ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚ 1997 

ʛʦʜʫ ʩʠʥʪʝʟʠʨʦʚʘʣ ʢʦʣʴʮʝʚʫʶ ʤʦʣʝʢʫʣʫ-ʫʟʝʣ. 

 

ʆʜʥʘʢʦ ʥʘ ʦʜʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʫʯʠʪʴ ʥʝʚʦʟʤʦʞʥʦ.  ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʧʨʦʪʝʢʘʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʘʢʮʠʡ, ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʲʝʢʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ, ʙʠʦʦʙʲʝʢʪʦʚ), ʥʝʦʙʭʦʜʠʤʘ 

ʩʘʤʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʚʢʣʶʯʘʷ ʤʠʢʨʦʩʢʦʧʠʶ (ʵʣʝʢʪʨʦʥʥʫʶ, ʘʪʦʤʥʦ-ʩʠʣʦʚʫʶ, ʩʢʘ-

ʥʠʨʫʶʱʫʶ, ʣʶʤʠʥʝʩʮʝʥʪʥʫʶ, ʬʦʪʦʵʤʠʩʩʠʦʥʥʫʶ), ʩʧʝʢʪʨʦʩʢʦʧʠʶ (ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʶ, ʦʞʝ-

ʵʣʝʢʪʨʦʥʥʫʶ,  ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʶ, ʍ-ʣʫʯʝʚʫʶ ʬʦʪʦʵʣʝʢʪʨʦʥʥʫʶ, ʗʄʈ, ʕʇʈ ʠ ʪ.ʜ.). 

ʉ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ 

ʩʪʨʦʝʥʠʠ ʚʦʣʦʩʘ ʯʝʣʦʚʝʢʘ, ʢ ʧʨʠʤʝʨʫ (ʨʠʩ. 3), ʣʠʩʪʘ ʨʘʩʪʝʥʠʷ (ʨʠʩ. 4), ʤʫʰʢʠ ʜʨʦʟʦʬʠʣʳ. ɸ 
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ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʟʘʱʠʪʳ ʚʦʣʦʩ, ʧʦʜʙʠʨʘʪʴ 

ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʠʩʩʫʰʝʥʠʷ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʤʝʨʥʳʭ 

ʧʣʝʥʦʢ, ʟʘʤʝʜʣʷʶʱʠʭ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ (ʪʨʘʥʩʧʠʨʘʮʠʶ) ʚ ʨʘʡʦʥʘʭ ʩ ʞʘʨʢʠʤ ʢʣʠʤʘʪʦʤ, ʩʦʟʜʘ-

ʚʘʪʴ ʙʠʦʥʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʝ  ʫʩʪʨʦʡʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʦʪʭʦʜʥʳʝ. 

ʂ ʪʘʢʦʚʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʪʝʟʘʤʠ ʨʫʢ ʩ ʧʦʤʦʱʴʶ ʤʳʩʣʠ, ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʟʦʩʢʝʣʝʪʦʚ, ʤʘʩʢʠʨʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʝʥʷʶʱʠʭ ʮʚʝʪ ʧʦ ʪʠʧʫ ʫʩʪʨʦʡ-

ʩʪʚʘ ʢʦʞʠ ʭʘʤʝʣʝʦʥʘ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʚʦʣʦʢʦʥ ʧʦ ʪʠʧʫ ʩʪʨʦʝʥʠʷ ʠ ʩʦʩʪʘʚʘ ʧʘʫʪʠʥʳ ʠʣʠ ʰʝʣ-

ʢʘ ʰʝʣʢʦʧʨʷʜʘ, ʥʦʚʳʭ ʪʠʧʦʚ ʢʣʝʝʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʧʦʜ ʚʦʜʦʡ 

(ʧʦʯʠʥʢʘ ʩʫʜʦʚ ʠ ʙʘʨʞ ʙʝʟ ʟʘʭʦʜʘ ʚ ʜʦʢʠ). 

 

 
ʈʠʩ. 3. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʣʦʩʘ (ʩʚʝʨʭʫ) ʚ ʧʦʧʝʨʝʯʥʦʤ  ʩʝʯʝʥʠʠ  (ʠʟʦʙʨʘʞʝ-

ʥʠʝ: ʌʘʙʠʦ ʕʤʤʘʥʫʵʣʴ ʄʦʥʪʦʨʦ /LNNano,CNPEM) ʠ ʪʦ, ʯʪʦ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ  ʥʘ ʥʸʤ ʩʢʫʣʴ-

ʧʪʦʨʫ-ʭʫʜʦʞʥʠʢʫ ɼʞʦʥʪʠ ɻʫʨʚʠʮʫ (ʩʥʠʟʫ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʘʧʧʘʨʘʪʫ-

ʨʳ. ɼʣʷ ʷʩʥʦʩʪʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʜʠʘʤʝʪʨ ʚʦʣʦʩʘ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 100-200 

ʤʢʤ, ʘ ʬʠʛʫʨʘ ʞʝʥʱʠʥʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʚ ʤʠʨʝ. ʊʫʣʴʩʢʦʤʫ ʃʝʚ-

ʰʝ ʩʦ ʩʚʦʠʤ ʤʝʣʢʦʩʢʦʧʦʤ ʧʦʜʦʙʥʫʶ ʨʘʙʦʪʫ ʚʳʧʦʣʥʠʪʴ ʥʝ   ʫʜʘʣʘʩʴ ʙʳ.    
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ʈʠʩ. 4. ʀʤʠʜʞ ʣʠʩʪʘ ʜʝʨʝʚʘ ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ ʚ ʧʦʧʝʨʝʯʥʦʤ ʨʘʟʨʝʟʝ  ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ  (ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ) ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʤʠʢʨʦʩʢʦʧʠʠ. 

 

ɺʩʝ ʫʢʘʟʘʥʥʦʝ ʫʞʝ ʧʨʝʪʚʦʨʝʥʦ ʥʘ ʧʨʘʢʪʠʢʝ. ɺʧʝʨʝʜʠ ʥʦʚʘʷ ʞʠʟʥʴ ʩʪʘʨʳʭ ʧʨʠʨʦʜʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ: ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʣʠʤʝʨʘ ï ʜʨʝʚʝʩʠʥʳ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʮʝʥʪʦʚ ʥʘ 40, ʘ ʚ 

ʈʦʩʩʠʠ ʠ ʪʦʛʦ ʤʝʥʴʰʝ; ʭʠʪʦʟʘʥʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʭʠʪʠʥʦʚʳʭ ʧʦʢʨʦʚʘʭ ʢʨʘʙʦʚ, ʨʘʢʦʚ, 

ʞʫʢʦʚ ʠ ʠʥʳʭ ʥʘʩʝʢʦʤʳʭ. ɼʘ ʠ ʛʣʠʥʘ ʥʝ ʠʩʯʝʨʧʘʣʘ ʩʚʦʠʭ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʫʯʠʪʳʚʘʷ ʝʸ 

ʩʣʦʠʩʪʦʝ ʩʪʨʦʝʥʠʝé ʆʛʨʦʤʥʳʝ ʩʚʘʣʢʠ ï ʵʪʦ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɿʘʤʝʥʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ (ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʧʨʠʨʦʜʝ) ʩʫʣʠʪ 

ʦʛʨʦʤʥʳʝ ʧʨʠʙʳʣʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ.  

ʇʦɻʪʦʤʫ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʨʘ-

ʟʦʚʘʥʠʶ, ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʦʚ  ʥʦʚʦʛʦ ʪʠʧʘ, ʥʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʙʦʨʥʦʡ ʙʘʟʳ ʠ ʣʶ-

ʜʝʡ, ʫʤʝʶʱʠʭ ʥʘ ʥʝʡ ʨʘʙʦʪʘʪʴ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʦʧʠʩʘʥʥʳʝ ʚ ʟʘʤʝʪʢʝ, ʧʦʜʨʦʙʥʝʝ ʦʩʚʝʱʝʥʳ ʚ ʨʘʙʦʪʘʭ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʩʦʙʩʪʚʝʥʥʳʝ [1-11].  
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ʋɼʂ 373 

ɼʠʩʮʠʧʣʠʥʘ çʌʠʣʦʩʦʬʠʷè ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣʘʭ: 

ʨʦʩʩʠʡʩʢʠʡ ʘʩʧʝʢʪ 
 

ʉʢʠʧʠʥ ʅ.ʉ.,  

ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ ʏʝʣʷʙʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʫʣʴʪʫʨʳ, ʜʠ-

ʨʝʢʪʦʨ ʆʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʉʦʜʝʡʩʪʚʠʷ ʬʠʣʦʩʦʬʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ çʌʠʣʦʩʦʬʩʢʘʷ 

ʤʘʩʪʝʨʩʢʘʷè, ʫʯʠʪʝʣʴ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʠ ʬʠʣʦʩʦʬʠʠ ʰʢʦʣʳ ç7 ʂʣʶʯʝʡè çʄʀɼʠʉè. 

ɺʘʛʘʥʦʚ ʄ.ɻ.,  

ʫʯʠʪʝʣʴ ʚʳʩʰʝʡ ʢʘʪʝʛʦʨʠʠ, ʫʯʠʪʝʣʴ ʛʝʦʛʨʘʬʠʠ ʰʢʦʣʳ ç7 ʂʣʶʯʝʡè çʄʀɼʠʉè. 

ʀʚʘʥʦʚ ʂ.ɺ.,  

ʫʯʠʪʝʣʴ ʭʠʤʠʠ ʠ ʙʠʦʣʦʛʠʠ ʰʢʦʣʳ ç7 ʂʣʶʯʝʡè çʄʀɼʠʉè. 

ʌʝʜʦʪʦʚ ʄ.ʉ., ʫʯʠʪʝʣʴ ʠʩʪʦʨʠʠ ʠ ʦʙʱʝʩʪʚʦʟʥʘʥʠʷ ʰʢʦʣʳ ç7 ʂʣʶʯʝʡè çʄʀɼʠʉè. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʤʠʨʦʚʦʡ ʪʨʝʥʜ ʥʘ ʧʦʷʚʣʝʥʠʝ ʧʨʝʜʤʝʪʘ çʬʠʣʦʩʦʬʠʷè ʚ 

ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ʆʙʩʫʞʜʘʝʪʩʷ ʩʪʝʧʝʥʴ ʚʢʣʶʯʝʥʥʦʩʪʠ ʚ ʰʢʦʣʴʥʦʝ ʬʠʣʦʩʦʬʩʢʦʝ ʜʚʠʞʝʥʠʝ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʧʨʝʜʤʝʪʘ çʬʠʣʦʩʦʬʠʷè ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ. ʂʨʠʪʠʯʝʩʢʠ ʦʩʤʳʩʣʷʝʪʩʷ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ çʬʠʣʦ-

ʩʦʬʠʠè, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʝʧʦʜʘʚʘʥʠʷ çʬʠʣʦʩʦʬʩʪʚʦʚʘʥʠʷè ʜʣʷ ʜʝʪʝʡ ʧʨʦʧʝʜʝʚ-

ʪʠʢʦʡ çʬʠʣʦʩʦʬʠʠè. 

 

 

ʄʘʣʦ ʢʪʦ ʟʥʘʝʪ, ʥʦ ʚʦ ʌʨʘʥʮʠʠ ʬʠʣʦʩʦʬʠʷ ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʨʝʜʤʝʪ ʜʣʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ. 

ɸʥʘʣʦʛ ɽɻʕ ʚʦ ʌʨʘʥʮʠʠ (ɹɸʂ, ʢʦʪʦʨʳʡ ʙʳʣ ʚʚʝʜʸʥ ʅʘʧʦʣʝʦʥʦʤ ʚ 1808 ʛʦʜʫ) ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʦʙʷʟʘʪʝʣʴʥʳʡ ʵʢʟʘʤʝʥ ʧʦ ʬʠʣʦʩʦʬʠʠ ʜʣʷ ʣʠʮʝʠʩʪʦʚ ʢʣʘʩʩʘ L ʠ ES (ʬʠʣʦʣʦʛʠ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ). ɼʣʷ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ S ʪʘʢʞʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʩʣʫʰʠʚʘʥʠʝ 

ʢʫʨʩʘ ʬʠʣʦʩʦʬʠʠ ʚ ʚʳʧʫʩʢʥʦʤ ʢʣʘʩʩʝ, ʥʦ ʙʝʟ ʵʢʟʘʤʝʥʘ. ʂ ʬʠʣʦʩʦʬʠʠ ʚʦ ʌʨʘʥʮʠʠ ʦʪʥʦʩʷʪʩʷ 

ʪʨʝʧʝʪʥʦ, ʝʸ ʧʦʜʜʝʨʞʠʚʘʶʪ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 60 ʣʝʪ. ɼʝʡʩʪʚʫʶʱʠʡ ʧʨʝʟʠʜʝʥʪ 

ʕʤʘʥʥʶʝʣʴ ʄʘʢʨʦʥ ʷʚʣʷʝʪʩʷ ʬʠʣʦʩʦʬʦʤ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʙʳʣ ʧʦʤʦʱʥʠʢʦʤ ʠʤʝʥʠʪʦʛʦ ʬʠ-

ʣʦʩʦʬʘ ʇʦʣʷ ʈʠʢʸʨʘ. 

ʌʠʣʦʩʦʬʠʶ ʚ ʠʨʣʘʥʜʩʢʠʭ ʰʢʦʣʘʭ ʧʨʝʧʦʜʘʶʪ ʩ ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ ï ʧʦʢʘ ʚ ʬʦʨʤʘʪʝ ʢʫʨʩʘ 

ʥʘ ʚʳʙʦʨ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ 12-16 ʣʝʪ. ʊʘʢʞʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʣʘʥʠʨʫʝʪ ʚʚʝʩʪʠ ʟʘʥʷʪʠʷ ʧʦ 

ʧʨʝʜʤʝʪʫ ʜʣʷ ʜʝʪʝʡ ʤʣʘʜʰʠʭ ʢʣʘʩʩʦʚ. ʀʥʠʮʠʘʪʦʨʦʤ ʬʠʣʦʩʦʬʩʢʦʛʦ ʰʢʦʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʪʘʣ ʧʨʝʟʠʜʝʥʪ ʀʨʣʘʥʜʠʠ. ɽʛʦ ʦʩʥʦʚʥʦʡ ʤʳʩʣʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʯʝʨʝʟ 20 ʣʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ ʙʫʜʝʪ ʟʘʥʷʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʯʝʣʦʚʝʢʫ ʧʨʠʜʸʪʩʷ ʠʩʢʘʪʴ 

ʩʝʙʷ ʟʘʥʦʚʦ. 

ɺ ɹʨʘʟʠʣʠʠ ʬʠʣʦʩʦʬʠʶ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʧʦʜʘʶʪ ʚ ʰʢʦʣʘʭ ʚ çʯʠʩʪʦʤ ʚʠʜʝè ʩ 2008 ʛʦʜʘ. 

ʕʪʦʪ ʧʨʝʜʤʝʪ ʪʘʢʦʡ ʞʝ ʟʥʘʯʠʤʳʡ ʢʘʢ ʣʠʪʝʨʘʪʫʨʘ, ʤʘʪʝʤʘʪʠʢʘ ʠʣʠ ʬʠʟʠʢʘ. ʆʬʠʮʠʘʣʴʥʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʟʘʢʦʥʘ ʛʣʘʩʠʪ, ʯʪʦ ʬʠʣʦʩʦʬʠʷ çʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʨʘʞʜʘʥʩʪʚʘè. 

ʇʨʝʧʦʜʘʚʘʪʴ ʬʠʣʦʩʦʬʠʶ ʥʘʯʠʥʘʶʪ ʩ 10 ʣʝʪ [1]. 

ʀʪʘʣʴʷʥʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʝʣʝʥʠʝ ʥʘ ʧʨʦʬʠʣʠ ʥʝ ʢʣʘʩʩʦʚ, ʘ ʣʠʮʝʝʚ (ʢʣʘʩ-

ʩʠʯʝʩʢʠʡ ï ʩ ʫʧʦʨʦʤ ʥʘ ʛʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠ, ʥʘʫʯʥʳʡ ï ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ï 

ʥʘ ʷʟʳʢʦʚʫʶ ʧʦʜʛʦʪʦʚʢʫ). ʅʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʣʠʮʝʷ ʫʯʝʥʠʢʠ ʚʩʸ ʨʘʚʥʦ ʧʨʦʭʦʜʷʪ ʢʫʨʩ ʬʠʣʦ-

ʩʦʬʠʠ ʠ ʩʜʘʶʪ ʧʦ ʥʝʤʫ ʵʢʟʘʤʝʥ, ʧʦʭʦʞʠʡ ʥʘ ʬʨʘʥʮʫʟʩʢʠʡ ɹɸʂ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ diploma de 

maturita ï ʘʪʪʝʩʪʘʪ ʟʨʝʣʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪ.  

ɺ ʥʦʷʙʨʝ 2016 ʛʦʜʘ ʚ ʰʪʘʙ-ʢʚʘʨʪʠʨʝ ʖʅɽʉʂʆ ʚ ʇʘʨʠʞʝ, ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʆʨʛʘʥʠʟʘʮʠʠ 

ʆʙʲʝʜʠʥʸʥʥʳʭ ʅʘʮʠʡ ʙʳʣʘ ʦʪʢʨʳʪʘ ʢʘʬʝʜʨʘ çPratique de la philosophie avec les enfants : une 

base ®ducative pour le dialogue interculturel et la transformation socialeè (çʇʨʘʢʪʠʢʘ ʬʠʣʦʩʦʬʠʠ 
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ʩ ʜʝʪʴʤʠ: ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʙʘʟʘ ʜʣʷ ʤʝʞʢʫʣʴʪʫʨʥʦʛʦ ʜʠʘʣʦʛʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʡè) ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʅʘʥʪʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ Edwige Chirouter [2]. 

ɺ ʰʢʦʣʝ ç7 ʂʣʶʯʝʡè ʧʨʠ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʀʥʩʪʠʪʫʪʝ ɼʠʟʘʡʥʘ ʠ ʉʝʨʚʠʩʘ ʩʫʱʝʩʪʚʫʝʪ ʠʥʠ-

ʮʠʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʧʝʜʘʛʦʛʦʚ (ʉʢʠʧʠʥ ʅʠʢʦʣʘʡ ʉʝʨʛʝʝʚʠʯ, ɺʘʛʘʥʦʚ ʄʠʭʘʠʣ ɻʝʥʥʘʜʴʝʚʠʯ, 

ʀʚʘʥʦʚ ʂʠʨʠʣʣ ɺʣʘʜʠʩʣʘʚʦʚʠʯ ʠ ʌʝʜʦʪʦʚ ʄʘʢʩʠʤ ʉʝʨʛʝʝʚʠʯ), ʠʤʝʥʫʝʤʘʷ çʌʠʣʦʩʦʬʩʢʦʡ 

ʤʘʩʪʝʨʩʢʦʡè, ʢʦʪʦʨʘʷ ʩʣʝʜʠʪ ʟʘ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʪʨʝʥʜʘʤʠ ʠ ʠʩʧʦʣʴʟʫʝʪ 

ʫʜʘʯʥʳʝ ʬʠʣʦʩʦʬʩʢʠʝ ʧʨʘʢʪʠʢʠ ʚ ʨʘʤʢʘʭ ʦʙʫʯʝʥʠʷ ʩʚʦʠʤ ʧʨʝʜʤʝʪʘʤ.  

ɿʘʨʫʙʝʞʥʳʝ ʧʝʜʘʛʦʛʠ ʦʪʤʝʯʘʶʪ ʚʘʞʥʦʩʪʴ ʬʠʣʦʩʦʬʠʠ. ʋʯʠʪʝʣʷ çʌʠʣʦʩʦʬʩʢʦʡ ʤʘʩʪʝʨ-

ʩʢʦʡè ʪʘʢ ʞʝ ʠʤʝʶʪ ʚ ʚʠʜʫ, ʯʪʦ ʬʠʣʦʩʦʬʠʷ ʜʝʣʘʝʪ ʠʟ ʫʯʝʥʠʢʘ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʛʦ ʩʪʫ-

ʜʝʥʪʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʘ. ɺ ʚʝʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʠ ʧʦʪʨʝʙʫʶʪʩʷ ʣʶʜʠ, ʩʧʦʩʦʙʥʳʝ 

ʠʩʢʘʪʴ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ çʟʘʛʫʛʣʠʪʴè. ʏʝʣʦʚʝʢ ʤʳʩʣʷʱʠʡ ʠ ʩʧʦʩʦʙ-

ʥʳʡ ʜʝʡʩʪʚʦʚʘʪʴ ʚʥʝ ʰʘʙʣʦʥʘ, ʠʥʪʝʣʣʝʢʪ ʢʦʪʦʨʦʛʦ ʥʘʪʨʝʥʠʨʦʚʘʥ ï ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥ-

ʪʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ɺ ʥʝʤ ʩʘʤʦ ʦʙʱʝʩʪʚʦ ʙʫʜʝʪ ʠ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ. ʀ 

ʪʘʢʠʭ ʣʶʜʝʡ ʩʦʟʜʘʶʪ ʫʯʠʪʝʣʷ çʌʠʣʦʩʦʬʩʢʦʡ ʤʘʩʪʝʨʩʢʦʡè, ʦʙʦʩʥʦʚʳʚʘʷ ʚʘʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ 

ʬʠʣʦʩʦʬʠʠ ʚ ʦʙʷʟʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʰʢʦʣʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʧʦʜʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʫʨ-

ʩʳ ʧʦ ʦʩʥʦʚʘʤ ʬʠʣʦʩʦʬʠʠ ʠʣʠ ʩʚʝʪʩʢʦʡ ʵʪʠʢʠ, ʥʦ ʰʢʦʣʘ ç7 ʂʣʶʯʝʡè ʧʦʰʣʘ ʚ ʘʚʘʥʛʘʨʜʝ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʢʣʶʯʠʣʘ ʬʘʢʫʣʴʪʘʪʠʚ çʌʠʣʦʩʦʬʠʷè ʜʣʷ 10 ʠ 11 ʢʣʘʩʩʦʚ ʚ ʦʙʷʟʘ-

ʪʝʣʴʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʪʘʢ ʞʝ ʩʫʱʝʩʪʚʫʝʪ ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ çʌʠʣʦʩʦʬʠʷè ʜʣʷ 

ʫʯʝʥʠʢʦʚ 8-9 ʢʣʘʩʩʦʚ. ʋʨʦʢʠ ʬʠʣʦʩʦʬʠʠ ʜʣʷ ʜʝʪʝʡ ʚʝʜʸʪ ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ ʉʢʠ-

ʧʠʥ ʅʠʢʦʣʘʡ ʉʝʨʛʝʝʚʠʯ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʅʠ-

ʢʦʣʘʝʤ ʉʝʨʛʝʝʚʠʯʝʤ ʠ ʩʘʤʘ ʠʜʝʷ ʨʝʘʣʠʟʘʮʠʠ ʬʠʣʦʩʦʬʠʠ ʜʣʷ ʫʯʝʥʠʢʦʚ ʩʨʝʜʥʝʛʦ ʠ ʩʪʘʨʰʝʛʦ 

ʟʚʝʥʘ ʥʝ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ, ʘ ʢʘʢ ʧʦʣʥʦʮʝʥʥʦʡ ʰʢʦʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʙʳʣʘ ʚʳʩʦʢʦ ʦʮʝʥʝ-

ʥʘ ʯʣʝʥʘʤʠ ʧʨʝʟʠʜʠʫʤʘ ʈʦʩʩʠʡʩʢʦʡ ɸʩʩʦʮʠʘʮʠʠ ʉʦʜʝʡʩʪʚʠʷ ʅʘʫʢʝ.  

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ, ʷʚʣʷʝʪʩʷ ʧʦʙʝʜʘ ʚʦ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʢʦʥʢʫʨʩʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ 

ʧʨʦʝʢʪʦʚ çʋʩʣʳʰʘʪʴ ʟʘʚʪʨʘ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠè ʚ ʘʧʨʝʣʝ 2018 ʛʦʜʘ [3], ʘ ʪʘʢʞʝ ʟʘʩʣʫʰʠʚʘʥʠʝ 

ʜʦʢʣʘʜʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʬʠʣʦʩʦʬʠʠ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʰʢʦʣʳ ʚ ʆʙʱʝ-

ʩʪʚʝʥʥʦʡ ʇʘʣʘʪʝ ʈʌ ʚ ʘʚʛʫʩʪʝ ʪʦʛʦ ʞʝ ʛʦʜʘ [4]. ʊʘʢʞʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʠʪʝʣʝʡ, ʧʨʘʢʪʠʢʫ-

ʶʱʠʭ ʧʨʝʧʦʜʘʚʘʥʠʝ ʬʠʣʦʩʦʬʠʠ ʚ ʰʢʦʣʝ ç7 ʂʣʶʯʝʡè ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦ-

ʦʙʱʝʩʪʚʦ ʚ ʣʠʮʝ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʖʅɽʉʂʆ ʧʦ ʚʦʧʨʦʩʘʤ ʬʠʣʦʩʦʬʠʠ ʜʣʷ ʜʝʪʝʡ 

Edwige Chirouter. ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ çʌʠʣʦʩʦʬʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷè ʙʳʣʘ ʧʨʠʛʣʘʰʝʥʘ ʥʘ ʫʯʘʩʪʠʝ ʚ 

17-ʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʥʦʚʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʷʣʘʩʴ ʚ 

ɼʦʤʝ ʖʅɽʉʂʆ (ʇʘʨʠʞ) 14 ʠ 15 ʥʦʷʙʨʷ 2018 ʛʦʜʘ.  

ʇʨʠʤʝʥʷʝʤʳʝ ʨʘʙʦʯʝʡ ʛʨʫʧʧʦʡ çʌʠʣʦʩʦʬʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷè ʤʝʪʦʜʠʢʠ ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʣʝʛ, 

ʚ ʭʦʜʝ ʘʧʨʦʙʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʨʦʩʩʠʡʩʢʠʭ ʨʝʘʣʠʷʭ ʦʢʘʟʘʣʠʩʴ ʥʝ ʩʪʦʣʴ ʵʬʬʝʢʪʠʚʥʳʤʠ. ʕʪʦ 

ʤʦʪʠʚʠʨʦʚʘʣʦ ʥʝ ʪʦʣʴʢʦ ʧʨʠʤʝʥʷʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʩʧʝʰʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚʝʜʫʱʠʭ ʬʨʘʥʮʫʟʩʢʠʭ, ʘʤʝʨʠʢʘʥʩʢʠʭ, ʥʝʤʝʮʢʠʭ ʫʯʠʪʝʣʝʡ ʬʠʣʦʩʦʬʠʠ, ʥʦ ʠ ʨʘʟʨʘʙʘʪʳ-

ʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʬʠʣʦʩʦʬʠʠ ʨʦʩʩʠʡʩʢʠʤ ʧʦʜʨʦʩʪʢʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʦʩʥʦʚʦʡ ʟʘʙʝʞʥʳʭ ʰʢʦʣ ʧʨʝʧʦʜʘʚʘʥʠʷ ʬʠʣʦʩʦʬʠʠ ʠ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʘ ʬʠʣʦʩʦʬʩʪʚʦʚʘʥʠʷ ʫ ʜʝʪʝʡ ʥʘʯʠʥʘʷ ʩ ʜʦ-

ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʪ.ʝ. ʫʤʝʥʠʷ ʚʳʨʘʞʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʤʳʩʣʠ, ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ. ʇʦʜʦʙʥʳʝ ʧʨʘʢʪʠʢʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʚʥʝʜʨʝʥʳ ʚ ʜʦʰʢʦʣʴʥʦʝ 

ʠ ʰʢʦʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʜʥʘʢʦ, ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʩʨʝʜʥʝʤ ʠ ʩʪʘʨ-

ʰʝʤ ʟʚʝʥʴʷʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ʨʝʙʸʥʦʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ çʜʦʨʘʩʪʘʝʪè ʜʦ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʠʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʬʦʨʤʠʨʫʶʪʩʷ ʤʠʨʦʚʦʟ-

ʟʨʝʥʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʯʝʣʦʚʝʢʘ. ɺ ʵʪʦʪ ʩʣʦʞʥʳʡ ʧʝʨʠʦʜ ʫʯʘʱʠʝʩʷ ʥʫʞʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʟʘ-

ʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʚʦʟʟʨʝʥʠʡ ʠ ʤʳʩʣʝʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʝʪʝʡ ʥʫʞʥʦ ʫʯʠʪʴ ʥʝ ʧʨʦʩʪʦ ʬʠʣʦ-

ʩʦʬʩʪʚʦʚʘʪʴ, ʥʦ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʙʩʪʚʝʥʥʦ ʬʠʣʦʩʦʬʩʢʦʛʦ ʤʳʰ-

ʣʝʥʠʷ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʩʤʦʛʣʠ ʩʚʦʠ ʠʜʝʠ ʠ ʤʳʩʣʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ʇʦ-

ʵʪʦʤʫ ʧʨʝʧʦʜʘʚʘʥʠʝ ʬʠʣʦʩʦʬʠʠ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʚʳʨʘʙʘʪʳʚʘʝʪ ʢʦʤʧʝʪʝʥʮʠʶ ʩʠʩʪʝʤʥʦʛʦ ʠ 
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ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʯʪʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʨʩʢʦʛʦ ʢʫʨʩʘ çʌʠ-

ʣʦʩʦʬʠʷè. 

ɺ ʜʘʥʥʦʤ ʢʫʨʩʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʩʠʩʪʝʤ ʯʝ-

ʨʝʟ ʧʨʦʮʝʩʩ ʠʭ ʧʝʨʝʞʠʚʘʥʠʷ. ʎʝʣʴ ʧʝʜʘʛʦʛʘ ʧʨʝʜʦʩʪʘʚʠʪʴ ʫʯʝʥʠʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʜʫʤʘʪʴ ʪʘʢ, 

ʢʘʢ ʵʪʦ ʜʝʣʘʣ ʘʚʪʦʨ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʪʨʘʜʠʮʠʠ, ʧʨʠ ʵʪʦʤ ʬʦʨʤʠʨʫʷ ʤʠʨʦʚʦʟʟʨʝʥ-

ʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʪʝʤ ʚʦʧʨʦʩʘʤ, ʢʦʪʦʨʳʝ ʚ ʵʪʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʪʨʘʜʠʮʠʠ ʧʦʜʥʠʤʘʣʠʩʴ. ʊʘ-

ʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʠʸʤ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʴ ʢʘʢ ʠʩʪʦʨʠʶ ʬʠʣʦʩʦʬʠʠ, ʪʘʢ ʠ ʦʩʥʦʚʳ ʦʥ-

ʪʦʣʦʛʠʠ, ʛʥʦʩʝʦʣʦʛʠʠ, ʣʦʛʠʢʠ, ʵʪʠʢʠ, ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʬʠʣʦʩʦʬʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. ʏʪʦ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʩʨʝʜʥʝʤ ʠ ʚʳʩʰʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘ-

ʟʦʚʘʥʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʤʳʩʣʠʪʴ ʠ ʜʝʡʩʪʚʦʚʘʪʴ 

ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʨʦʩʪʢʠ ʞʠʚʫʪ ʚ ʥʦʚʦʡ ʵʧʦʭʝ ʠʥʬʦʨʤʘʪʠʟʘ-

ʮʠʠ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʪ ʫʯʠʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʚ ʩʚʦʸʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʘʨʩʝʥʘʣʝ 

ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ. ʂʫʨʩ ʬʠʣʦʩʦʬʠʠ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʘʭ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʥʘʨʷʜʫ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʦʡ ʫʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʝ ʪʚʦʨʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʭʫʜʰʘʶʪ ʢʘ-

ʯʝʩʪʚʘ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʬʦʨʤʳ (ʩʦʟʜʘʥʠʝ ʘʨʪ-ʦʙʲʝʢʪʦʚ, 

ʩʦʙʩʪʚʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ ʠ ʪ.ʜ.) ʧʦʟʚʦʣʷʶʪ ʜʝʪʷʤ ʩʪʘʥʦ-

ʚʠʪʴʩʷ ʙʦʣʝʝ ʛʠʙʢʠʤʠ ʚ ʨʝʰʝʥʠʠ ʩʚʦʠʭ ʧʨʦʙʣʝʤ. ʇʝʨʝʞʠʚʘʥʠʝ ʫʯʝʥʠʢʦʤ ʨʘʟʣʠʯʥʳʭ ʬʠʣʦ-

ʩʦʬʩʢʠʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʸ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ 

ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʟʥʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʫʯʝʥʠʢʠ ʩʘʤʠ ʦʪʢʨʳʚʘʶʪ ʜʣʷ ʩʝʙʷ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʝ ʮʝʥʥʦ-

ʩʪʠ, ʷʚʣʷʶʱʠʝʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʤʫʣʴʪʠʢʫʣʴʪʫʨʥʦʩʪʠ: ʨʘʚʝʥʩʪʚʦ ʤʝʞʜʫ ʤʫʞʯʠʥʘʤʠ ʠ ʞʝʥʱʠ-

ʥʘʤʠ, ʢʫʣʴʪʫʨʘ ʤʠʨʘ, ʫʚʘʞʠʪʝʣʴʥʳʡ ʜʠʘʣʦʛ ʤʝʞʜʫ ʚʩʝʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʙʦʨʴʙʘ ʩʦ ʚʩʝʤʠ ʬʦʨ-

ʤʘʤʠ ʜʦʛʤʘʪʠʟʤʘ, ʦʩʥʦʚʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʇʝʨʝʜ ʨʦʩʩʠʡʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʦʠʪ ʩʝʨʴʸʟʥʘʷ ʮʝʣʴ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʥʦʚʦʛʦ 

ʪʳʩʷʯʝʣʝʪʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʛʦʩʷ ʤʠʨʘ, ʠ ʬʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʩʪʘʪʴ ʬʣʘʛʤʘ-

ʥʦʤ ʚ ʜʦʩʪʠʞʝʥʠʠ ʵʪʦʡ ʮʝʣʠ. ʀʥʠʮʠʘʪʠʚʘ ʧʝʜʘʛʦʛʦʚ çʌʠʣʦʩʦʬʩʢʦʡ ʤʘʩʪʝʨʩʢʦʡè ʩʦʚʧʘʜʘʝʪ ʩ 

ʜʫʭʦʤ ʚʨʝʤʝʥʠ, ʥʘʙʠʨʘʷ ʦʙʦʨʦʪʳ ʠ ʚʢʣʶʯʘʷ ʚʩʸ ʙʦʣʴʰʝʝ ʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʚ ʧʨʦ-

ʮʝʩʩ ʦʩʤʳʩʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʄʦʞʥʦ ʜʦʣʛʦ ʨʘʩʩʫʞʜʘʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʠʣʦʩʦʬʠʠ ʚ 

ʰʢʦʣʘʭ, ʦʜʥʘʢʦ ʣʫʯʰʝ ʩʧʨʦʩʠʪʴ ʩʘʤʠʭ ʫʯʝʥʠʢʦʚ. ɼʘʣʝʝ ʤʳ ʧʨʠʚʦʜʠʤ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ çʏʪʦ 

ʤʥʝ ʜʘʣʠ ʫʨʦʢʠ ʬʠʣʦʩʦʬʠʠ ʚ ʰʢʦʣʝ?è ʦʪ ʫʯʝʥʠʢʦʚ ʰʢʦʣʳ ç7 ʂʣʶʯʝʡè ʚ ʛ. ʏʝʣʷʙʠʥʩʢʝ, ʛʜʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʘʚʪʦʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʅʠʢʦʣʘʷ ʉʝʨʛʝʝʚʠʯʘ ʉʢʠʧʠʥʘ çʌʠʣʦʩʦʬʠʷè. 

ʀʛʦʨʴ ʇʦʣʣʘʢ (17 ʣʝʪ, ʫʯʝʥʠʢ 11 ʢʣʘʩʩʘ, ʩʦʮʠʘʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ): çʌʠʣʦʩʦʬʠ-

ʝʡ ʷ ʟʘʥʠʤʘʶʩʴ ʩ ʥʘʯʘʣʘ 10 ʢʣʘʩʩʘ. ʋʨʦʢʠ ʬʠʣʦʩʦʬʠʠ ʚ ʰʢʦʣʝ ʨʘʩʢʨʳʣʠ ʚʦ ʤʥʝ ʟʘʯʘʪʢʠ ʢʨʠ-

ʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʨʘʟʚʠʣʠ ʝʛʦ. ʊʝʧʝʨʴ ʷ ʤʦʛʫ ʩʤʦʪʨʝʪʴ ʥʘ ʧʦʚʩʝʜʥʝʚʥʳʝ ʚʝʱʠ ʩ ʨʘʟʥʳʭ 

ʩʪʦʨʦʥ, ʧʦʥʠʤʘʪʴ, ʥʘ ʯʪʦ ʥʘʧʨʘʚʣʝʥʘ ʨʝʢʣʘʤʘ, ʯʪʦ ʦʥʘ ʩʪʘʚʠʪ ʩʚʦʝʡ ʮʝʣʴʶ, ʢʘʢ ʬʦʨʤʠʨʫʶʪʩʷ 

ʮʝʥʥʦʩʪʠ. ʊʘʢ ʞʝ ʫʨʦʢʠ ʬʠʣʦʩʦʬʠʠ ʨʘʩʢʨʳʚʘʶʪ ʤʳʰʣʝʥʠʝ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʟʣʘʛʘʪʴ ʩʚʦʠ ʤʳʩ-

ʣʠ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʩʦʯʠʥʝʥʠʡ ʧʦ ʣʠʪʝʨʘʪʫʨʝ ʠ ʠʭ ʠʟʣʦʞʝʥʠʶ ʥʘ ʣʶʙʦʤ ʜʨʫʛʦʤ ʧʨʝʜʤʝʪʝ. ʌʠ-

ʣʦʩʦʬʠʷ ʦʢʘʟʘʣʘʩʴ ʤʥʝ ʧʦʣʝʟʥʘ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʤʥʦʛʠʭ ʜʠʩʮʠʧʣʠʥ, ʘ ʪʘʢʞʝ ʦʙʲʝʜʠʥʠʣʘ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʣʘ ʚʩʝ ʤʦʠ ʥʘʢʦʧʣʝʥʥʳʝ ʟʘ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʟʥʘʥʠʷ. ʊʘʢ ʞʝ ʦʥʘ ʧʦʤʦʛʘʝʪ ʠ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʢʦʥʬʣʠʢʪʳ ʧʦʜ ʨʘʟʥʳʤʠ 

ʫʛʣʘʤʠ, ʚʳʯʣʝʥʷʪʴ ʧʨʦʙʣʝʤʳ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʠʭ ʚ ʙʫʜʫʱʝʤè. 

ʄʠʭʘʠʣ ɻʝʨʘʩʠʤʝʥʢʦ (17 ʣʝʪ, ʫʯʝʥʠʢ 11 ʢʣʘʩʩʘ, ʩʦʮʠʘʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ): 

çʋʨʦʢʠ ʬʠʣʦʩʦʬʠʠ ʚ ʰʢʦʣʝ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ 10 ʢʣʘʩʩʘ ʚʳʛʣʷʜʝʣʠ ʢʨʘʡʥʝ ʩʦʤʥʠʪʝʣʴʥʦʡ ʠʥʠ-

ʮʠʘʪʠʚʦʡ, ʥʦ ʚʩʝ ʞʝ, ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ ʧʨʝʜʤʝʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ. ʕʪʠ 

ʫʨʦʢʠ ʥʘʫʯʠʣʠ ʤʝʥʷ ʣʫʯʰʝ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʣʦʛʠʢʝ ʨʘʟʥʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʚʟʛʣʷʜʦʚ ʠ ʨʘʩʢʨʳʣʠ 

ʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʷ ʩʪʘʣ ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʨʘʟʙʠʨʘʪʴʩʷ ʠʩʪʦʨʠʠ 

ʜʨʝʚʥʝʡ ɻʨʝʮʠʠ, ʘ ʪʘʢ ʞʝ ʠʟʫʯʠʣ ʤʥʦʞʝʩʪʚʦ ʟʘʙʘʚʥʳʭ ʠ ʠʥʪʝʨʝʩʥʳʭ ʧʘʨʘʜʦʢʩʦʚ. ɼʣʷ ʤʝʥʷ 

ʬʠʣʦʩʦʬʠʷ ʩʪʘʣʘ ʫʜʠʚʠʪʝʣʴʥʳʤ ʧʨʝʜʤʝʪʦʤ ï ʚʧʝʨʚʳʝ ʷ ʙʳʣ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥ 

ʰʢʦʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ. ʌʠʣʦʩʦʬʠʷ ʥʝ ʜʘʣʘ ʤʥʝ ʥʠʯʝʛʦ ʢʦʥʢʨʝʪʥʦʛʦ, ʥʦ ʧʦʩʪʨʦʠʣʘ ʚʝʣʠʢʦ-

ʣʝʧʥʫʶ ʙʘʟʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʬʠʣʦʩʦ-

ʬʠʷ ʜʘʣʘ ʤʥʝ ʦʛʨʦʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʟʥʘʥʠʷ ʞʠʟʥʠè. 
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ɼʝʥʠʩ ʇʨʫʛʣʦ (17 ʣʝʪ, ʫʯʝʥʠʢ 11 ʢʣʘʩʩʘ, ʩʦʮʠʘʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ): çʌʠʣʦʩʦʬʠʷ 

ï ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʠ ʥʝʦʙʳʯʥʳʭ ʫʨʦʢʦʚ, ʢʦʪʦʨʳʡ ʜʘʝʪ ʤʥʝ ʦʙʰʠʨʥʳʝ ʟʥʘʥʠʷ ʥʝ 

ʪʦʣʴʢʦ ʦ ʤʠʨʝ, ʥʦ ʠ ʧʨʦ ʝʛʦ ʠʩʪʠʥʥʦʝ ʩʦʜʝʨʞʠʤʦʝ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʝʜʤʝʪʫ ʷ ʧʦʟʥʘʣ ʪʦ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʫ ʣʶʜʝʡ ʥʘ ʧʣʘʥʝʪʝ ʚ ʛʦʣʦʚʫ ʥʝ ʧʨʠʭʦʜʠʣʦ. ɼʘʥʥʳʡ ʫʨʦʢ ʫʯʠʪ ʤʝʥʷ ʜʫʤʘʪʴ 

ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦ, ʚʳʡʪʠ ʟʘ ʨʘʤʢʠ ʚʦʟʤʦʞʥʦʛʦ ʠ ʥʘʫʯʠʪʴʩʷ ʤʳʩʣʠʪʴ ʥʘʠʙʦʣʝʝ ʤʫʜʨʦ. ʆʛʨʦʤ-

ʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʦʝʢʪ ñʌʠʣʦʩʦʬʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷò, ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥʘ ʠʜʝʷ ʧʨʦʚʝʜʝʥʠʷ 

ʬʠʣʦʩʦʬʩʢʠʭ ʙʦʝʚ, ʯʪʦ ʜʘʝʪ ʤʥʝʥʠʷʤ, ʠʜʝʷʤ, ʤʳʩʣʷʤ ʩʪʦʣʢʥʫʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʙʣʝʤʥʳʡ ʚʦʧʨʦʩ ʚʩʝʦʭʚʘʪʥʦ. ɼʣʷ ʤʝʥʷ ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʩ 

ʪʘʢʠʤ ʧʨʦʝʢʪʦʤ, ʟʘʧʦʣʥʠʚʰʠʡ ʤʦʡ ʝʱʸ ʥʝ ʙʦʣʴʰʦʡ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ ʢ ʦʩʦʟʥʘʥʠʶ ʩʘʤʦʛʦ 

ʩʝʙʷè. 

ʇʦʣʠʥʘ ʊʨʦʧʘʰʢʦ (16 ʣʝʪ, ʫʯʝʥʠʮʘ 10 ʢʣʘʩʩʘ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʨʦʬʠʣʴ): çʗ ʩʯʠʪʘʶ, ʯʪʦ 

ʬʠʣʦʩʦʬʠʷ ʥʝʦʙʭʦʜʠʤʘ ʢʘʢ ʰʢʦʣʴʥʳʡ ʧʨʝʜʤʝʪ. ɺ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʫ ʢʘʞʜʦʛʦ ʩʫʱʝ-

ʩʪʚʫʝʪ ʩʚʦʸ ʤʥʝʥʠʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʚʠʜʝʥʠʝ ʤʠʨʘ. ʀʟʫʯʝʥʠʝ ʬʠʣʦʩʦʬʠʠ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ 

ʥʘ ʨʘʟʚʠʪʠʝ ʫʙʝʞʜʝʥʠʡ ʠ ʨʘʟʫʤʘ ʧʦʜʨʦʩʪʢʘ, ʘ ʪʘʢʞʝ ʧʦʤʦʞʝʪ ʝʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʚʝʪʠʪʴ ʥʘ 

ʚʘʞʥʝʡʰʠʝ ʚʦʧʨʦʩʳ ʞʠʟʥʠ, ʢʘʩʘʶʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʝʛʦ, ʥʦ ʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʮʝʣʦʤè. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ʉʢʠʧʠʥ ʅʠʢʦʣʘʡ ʉʝʨʛʝʝʚʠʯ, ɺʘʛʘʥʦʚ ʄʠʭʘʠʣ ɻʝʥʥʘʜʴʝʚʠʯ. ʇʨʝʜʤʝʪ çʬʠʣʦʩʦʬʠʷè ʚ ʰʢʦ-

ʣʘʭ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ // ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʦʧʳʪ ʧʨʦʰʣʦʛʦ ï 

ʚʟʛʣʷʜ ʚ ʙʫʜʫʱʝʝ. ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 2018. 

ʉ. 90-93. 

2. https://fr.unesco.org/events/lancement-nouvelle-chaire-unesco-pratique-philosophie-enfants 

3. http://russian-science.com/konkurs-proektov-uspeshno-zavershjon/ 

4. https://www.oprf.ru/press/news/2018/newsitem/46188 

 

https://fr.unesco.org/events/lancement-nouvelle-chaire-unesco-pratique-philosophie-enfants
http://russian-science.com/konkurs-proektov-uspeshno-zavershjon/
https://www.oprf.ru/press/news/2018/newsitem/46188
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ʈʦʩʩʠʠ ʥʫʞʥʘ ʵʢʦʣʦʛʠʟʘʮʠʷ, ʘ ʥʝ ʧʨʦʩʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ 
(ʩʪʘʪʴʷ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʞʫʨʥʘʣʝ çʕʥʝʨʛʠʷ: ʵʢʦʥʦʤʠʢʘ, ʪʝʭʥʠʢʘ, ʵʢʦʣʦʛʠʷè ʚ ˉ1 ʟʘ 2016 ʛ.) 
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kerzhent@ibbp.psn.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʩʪʠʤʫʣʦʚ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʷʚʣʷ-

ʝʪʩʷ ʛʣʦʙʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ. ɾʠʟʥʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʚʳʭʦʜʘ ʠʟ ʩʦ-

ʟʜʘʚʰʝʛʦʩʷ ʪʫʧʠʢʘ ʟʘʩʪʘʚʣʷʝʪ ʚʝʜʫʱʠʝ ʩʪʨʘʥʳ ʤʠʨʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʠʢʫ ʠ ʪʝʭʥʦʣʦ-

ʛʠʠ, ʧʝʨʝʚʦʜʠʪʴ ʵʢʦʥʦʤʠʢʫ ʥʘ çʟʝʣʝʥʳʝè ʨʝʣʴʩʳ, ʚʥʝʜʨʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʚ ʧʦʣʠʪʠ-

ʢʫ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʟʘʢʣʶʯʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʜʦʛʦʚʦʨʳ ʧʦ ʟʘ-

ʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʧʣʘʥʘ ʜʝʡʩʪʚʠʡ ʧʦʢʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʅʫʞ-

ʥʦ ʜʫʤʘʪʴ ʠ ʜʫʤʘʪʴ ʧʦʩʪʦʷʥʥʦ ʦ ʪʦʤ, ʢʘʢ ʥʘʤ ʜʘʣʴʰʝ ʞʠʪʴ ʥʘ ʧʣʘʥʝʪʝ. ɹʫʜʫʱʝʝ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʪʱʘʪʝʣʴʥʦ ʣʶʜʠ ʙʫʜʫʪ ʧʨʦʜʫʤʳʚʘʪʴ ʠ ʧʣʘʥʠʨʦʚʘʪʴ 

ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʰʘʛ ʥʘ ʧʫʪʠ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʪʝʭʥʦʩʬʝʨʘ, ʪʝʭʥʦʣʦʛʠʠ, 

ʵʢʦʣʦʛʠʟʘʮʠʷ. 
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Russia needs greening, not just modernization 
(ɽhe article was published in the journal "Energy: Economics, Technology, Ecology" in ˉ1 for 2016.) 
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Annotation. Currently, one of the main incentives for human development is the global envi-

ronmental crisis. The vital need to find a way out of the current impasse makes the leading countries 

of the world to improve technology and technologies, to transfer the economy to the "green" rails, 

to introduce environmental concepts in politics, to develop new scientific concepts and to conclude 

international treaties on the protection of the environment. However, the generally accepted plan of 

action does not exist yet. We need to think and think constantly about how we can continue to live 

on the planet. The future of mankind depends on how carefully people will think and plan each sub-

sequent step on the way of their development. 
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ʈʦʩʩʠʠ ʥʫʞʥʘ ʵʢʦʣʦʛʠʟʘʮʠʷ, ʘ ʥʝ ʧʨʦʩʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ 
 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʩʪʠʤʫʣʦʚ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣɹ-

ʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ. ɾʠʟʥʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʚʳʭʦʜʘ ʠʟ ʩʦʟʜʘʚʰʝʛʦʩʷ ʪʫʧʠ-

ʢʘ ʟʘʩʪʘʚʣʷʝʪ ʚʝʜʫʱʠʝ ʩʪʨʘʥʳ ʤʠʨʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʠʢʫ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʝʨʝʚʦʜʠʪʴ 

ʵʢʦʥʦʤʠʢʫ ʥʘ çʟʝʣʝʥʳʝè ʨʝʣʴʩʳ, ʚʥʝʜʨʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʚ ʧʦʣʠʪʠʢʫ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʟʘʢʣʶʯʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʜʦʛʦʚʦʨʳ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʆʜʥʘʢʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʧʣʘʥʘ ʜʝʡʩʪʚʠʡ ʧʦʢʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɼʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠ-

ʪʳʭ ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ ʥʝʧʨʠʝʤʣʝʤʦ çʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʦʪʩʪʫʧʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘè [1]. ɼʣʷ ʨʘʟ-

ʚʠʚʘʶʱʠʭʩʷ ï ʢʦʥʮʝʧʮʠʷ ʈʠʤʩʢʦʛʦ ʢʣʫʙʘ ʦ ʧʨʝʜʝʣʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ [2]. 

ʂʘʢʦʝ ʞʝ ʤʝʩʪʦ ʚ ʵʪʦʡ ʤʘʩʰʪʘʙʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʨʘʙʦʪʝ ʟʘʥʠʤʘʝʪ ʈʦʩʩʠʷ? ʂ ʩʦʞʘʣʝ-

ʥʠʶ, ʥʘʰʘ ʩʪʨʘʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʤʠʨʦʚʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. ɺʧʨʦʯʝʤ, ʢʘʢ 

ʧʦʢʘʟʘʣ ʣʝʪʦʤ 2012 ʛʦʜʘ ʩʘʤʤʠʪ çʈʠʦ +20è, ʵʪʦ ʤʝʩʪʦ ʩʝʡʯʘʩ ʚʘʢʘʥʪʥʦ. ʅʘ ʚʩʪʨʝʯʫ ʥʝ ʧʨʠʙʳ-

ʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʉʐɸ ï ʢʨʫʧʥʝʡʰʝʡ ʵʢʦʥʦʤʠʢʠ ʤʠʨʘ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ï ʩʪʨʘʥʳ, ʩʦʟʜʘʚ-

ʰʝʡ ʧʝʨʚʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʣʫʞʙʫ ʠ ɻʝʨʤʘʥʠʠ ï ʨʦʜʠʥʳ çʟʝʣʝʥʦʛʦè ʧʦ-

ʣʠʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. ʇʨʦʤʳʰʣʝʥʥʘʷ ʙʘʟʘ ʈʦʩʩʠʠ ʜʝʛʨʘʜʠʨʫʝʪ, ʘ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ: ʠʟʥʦʩ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 60% ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʠ ʛʘʟʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 80% ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ, 75é90% ʚ ʛʦʨʥʦʡ ʠ ʫʛʣʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ [3]. ʂ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ ʩʝʡʯʘʩ ʜʦʙʘʚʠʣʩʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ. ʊʘʢ ʞʝ, ʩʫʱʝʩʪʚʫʝʪ ʫʛʨʦʟʘ ʚʪʷʛʠʚʘʥʠʷ ʈʦʩʩʠʠ ʚ ʢʦʥʬʣʠʢʪ ʥʘ ʖʛʦ-

ɺʦʩʪʦʢʝ ʋʢʨʘʠʥʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʪʝʢʫʱʠʭ ʧʨʦʙʣʝʤ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʦʚʝʜʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʩʪʨʘʥʳ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʀʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ-2è ʠʣʠ çʅʝʦʠʥʜʫ-

ʩʪʨʠʘʣʠʟʘʮʠʷè [4] ʧʦ ʘʥʘʣʦʛʠʠ ʩʦ ʩʪʘʣʠʥʩʢʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʝʡ ʉʉʉʈ ʚ 30-ʭ ʛʦʜʘʭ XX ʚʝ-

ʢʘ. ʆʜʥʘʢʦ ʥʘ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ ʠʜʝʠ ʠʤʝʝʪʩʷ ʨʷʜ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ: 

- ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ; 

- ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʨʝʜʠʪʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʥʠʟʢʦʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚ-

ʢʦʡ; 

- ʩʥʠʞʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʫʨʦʚʥʷ ʥʘʩʝʣʝʥʠʷ, ʥʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʘʜʨʦʚ; 

- ʩʘʥʢʮʠʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʟʘʧʨʝʱʘʶʱʠʝ ʧʝʨʝʜʘʯʫ ʈʦʩʩʠʠ ʤʥʦʛʠʭ ʦʙʨʘʟʮʦʚ ʥʦʚʦʡ ʪʝʭʥʠʢʠ 

ʠ ʪʝʭʥʦʣʦʛʠʡ; 

- ʫʩʠʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʩʣʫʯʘʝ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʈʦʩʩʠʠ ʥʘ ʙʘʟʝ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʧʨʠʜʝʪʩʷ ʦʧʠʨʘʪʴʩʷ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʩʠʣʳ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʚʥʫʪʨʝʥʥʠʝ ʨʝʟʝʨʚʳ. 

 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ 
 

ʅʘ ʦʩʥʦʚʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʦʥ-

ʮʝʧʮʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʥʝ ʪʦʣʴʢʦ ʚʦʟʨʦʜʠʪʴ ʫʛʘʩʘʶʱʫʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʬʝʨʫ 

ʈʦʩʩʠʠ, ʥʦ ʠ ʧʨʝʜʣʦʞʠʪʴ ʤʠʨʦʚʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ. ʉʫʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʥʝ ʧʨʦʩʪʦ ʤʦʜʝʨʥʠʟʘʮʠʶ, ʘ 

ʵʢʦʣʦʛʠʟʘʮʠʶ ï ʢʦʨʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʩʝʡ ʪʝʭʥʦʩʬʝʨʳ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʩʦ-

ʟʜʘʥʥʫʶ ʨʫʢʘʤʠ ʯʝʣʦʚʝʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ, ʛʦʨʦʜʩʢʫʶ ʠ ʞʠʣʫʶ ʩʨʝʜʫ. 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʪʝʭʥʦʩʬʝʨʳ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʙʝʟʛʨʘʤʦʪʥʦʩʪʠ. ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʯʝʣʦʚʝʢʦʤ ʩ ʜʨʝʚ-
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ʥʝʡʰʠʭ ʚʨʝʤʝʥ ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʩʪʠʭʠʡʥʦ ï ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʥʠʡ ʦʙ ʫʩʪʨʦʡʩʪʚʝ ʠ ʧʨʠʥʮʠ-

ʧʘʭ ʨʘʙʦʪʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ï ʙʠʦʩʬʝʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʪʝʭʥʦʩʬʝʨʘ ʘʙʩʦʣʶʪʥʦ ʥʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʘʚʠʣʘʤ ʠ ʚʤʝʩʪʦ ʛʘʨʤʦʥʠʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʵʢʦʩʠʩʪʝʤʘʤʠ ʚʳʟʳʚʘʝʪ ʜʝʩʪʘʙʠʣʠʟʘʮʠʶ ʙʠʦʩʬʝʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʛʣʦʙʘʣʴʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ɿʝʤʣʠ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʥʘ ʧʣʘʥʝʪʝ, ʪʝʭʥʦʩʬʝʨʘ ʜʦʣʞʥʘ ʩʪʘʪʴ ʵʢʦ-

ʪʝʭʥʦʩʬʝʨʦʡ ï ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʦʡ, ʨʘʙʦʪʘʶʱʝʡ ʧʦ ʪʝʤ ʞʝ ʧʨʘʚʠʣʘʤ, ʯʪʦ ʠ ʧʨʠʨʦʜʥʘʷ 

ʩʨʝʜʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʢʦʪʝʭʥʦʩʬʝʨʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʠʥʮʠʧʫ ʟʘʤʢʥʫʪʦʩʪʠ ʧʦ-

ʪʦʢʦʚ ʚʝʱʝʩʪʚʘ. ʉʦʟʜʘʥʠʝ ʢʨʫʛʦʚʦʨʦʪʦʚ ʚʝʱʝʩʪʚʘ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠ-

ʟʠʨʦʚʘʪʴ ʵʤʠʩʩʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʙʠʦʩʬʝʨʫ. 

ʉʪʝʧʝʥʴ ʟʘʤʢʥʫʪʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʫʛʣʝʨʦʜʥʦʛʦ ʮʠʢʣʘ) 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʢʘʟʘʪʝʣʝʤ (ʠʥʜʝʢʩʦʤ) ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʩʬʝʨʳ. ʏʝʤ ʙʣʠ-

ʞʝ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʠʥʜʝʢʩʘ ʢ ʝʜʠʥʠʮʝ, ʪʝʤ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦ ʧʦʩʪʨʦʝʥʘ ʩʨʝʜʘ 

ʦʙʠʪʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʪʝʭʥʦʩʬʝʨʳ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 0 ʚ 

ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ ʜʦ 0,88 ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ [5]. 

ɿʘʤʢʥʫʪʦʩʪʴ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʟʘ ʩʯʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝ-

ʜʝʥʠʷ ʬʫʥʢʮʠʡ ʧʨʦʜʫʮʝʥʪʦʚ, ʢʦʥʩʫʤʝʥʪʦʚ ʠ ʨʝʜʫʮʝʥʪʦʚ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʵʢʦʩʠʩʪʝʤʘʭ. 

ʏʝʣʦʚʝʢ ʚ ʪʘʢʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʙʫʜʝʪ ʟʘʤʳʢʘʶʱʠʤ ʟʚʝʥʦʤ ʚʩʝʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʟʘʤʢʥʫʪʳʝ ʧʦ ʜʳʭʘʥʠʶ, ʚʦ-

ʜʦʦʙʦʨʦʪʫ ʠ ʧʠʪʘʥʠʶ. ʊʘʢʠʝ ʪʝʭʥʦʵʢʦʩʠʩʪʝʤʳ ʪʨʝʙʫʶʪ ʪʦʣʴʢʦ ʧʦʩʪʫʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠʟʚʥʝ. 

ʋʯʝʥʳʝ ʀʥʩʪʠʪʫʪʘ ʙʠʦʬʠʟʠʢʠ ʉʆ ʈɸʅ ʚ ʛ. ʂʨʘʩʥʦʷʨʩʢʝ ʜʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʦʪ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʝʣʦʚʝʢʫ ʧʠʪʘʥʠʷ, ʢʠʩʣʦʨʦʜʘ ʠ ʯʠʩʪʦʡ ʚʦʜʳ (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ çɹʠʦʩ-3è) [6, 7]. ɺ ʀʥʩʪʠʪʫʪʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ ʇʫʱʠʥ-

ʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʧʮʠʷ ʵʢʦʩʠʩʪʝʤʳ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʶʱʝʡ ʬʫʥʢʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʨʝʛʫʣʷʨʥʦ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦ-

ʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʆʧʠʩʘʥ ʤʝʭʘʥʠʟʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʚ ʬʦʨʤʝ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʠ ʤʝʪʘʙʦʣʠʟʤʘ
1
, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʧʨʦʮʝʩʩʳ ʘʥʘʙʦʣʠʟʤʘ

2
, ʥʝʢʨʦʙʦʣʠʟʤʘ

3
 ʠ ʢʘ-

ʪʦʙʦʣʠʟʤʘ
4
. ʉʦʟʜʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ çʕʂʆʊʈʆʅè, ʠʤʠʪʠʨʫʶʱʘʷ ʤʝʭʘʥʠʟʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʚ ʟʘʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. [8] ʆʧʳʪ ʩʦʟʜʘʥʠʷ 

ʪʝʭʥʦʵʢʦʩʠʩʪʝʤ, ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʳʭ ʦʙʲʝʤʦʚ ʙʠʦʩʠʥʪʝʟʘ ʧʠʪʘ-

ʥʠʷ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʰʥʦʡ ʠ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʵʢʦʪʝʭʥʦʩʬʝʨʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. 

 

ʇʨʦʛʨʘʤʤʘ ʵʢʦʣʦʛʠʟʘʮʠʠ ʪʝʭʥʦʩʬʝʨʳ ʈʦʩʩʠʠ 
 

ʀʥʠʮʠʘʪʦʨʘʤʠ ʠ ʛʣʘʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʧʨʦʮʝʩʩʘ ʵʢʦʣʦʛʠʟʘʮʠʠ ʜʦʣʞʥʳ ʚʳʩʪʫʧʠʪʴ 

ʫʯʝʥʳʝ ʈʦʩʩʠʠ. ʅʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʦʛʣʦ ʙʳ ʧʨʝʜʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1. ʇʨʦʚʝʜʝʥʠʝ ʂʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʝʨʩʧʝʢʪʠʚʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. ʆʨʛʘʥʠʟʦ-

ʚʘʪʴ ʂʦʥʬʝʨʝʥʮʠʶ ʤʦʛʫʪ ʈɸʅ, ʀʥʩʪʠʪʫʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ (ʃʘʙʦ-

ʨʘʪʦʨʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʵʢʦʣʦʛʠʠ), ʀʥʩʪʠʪʫʪ ɹʠʦʬʠʟʠʢʠ ʉʆ ʈɸʅ (ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʮʝʥʪʨ 

                                                             

1 ʄʝʪʘʙʦʣʠʟʤ ʵʢʦʩʠʩʪʝʤʳ ï ʮʠʢʣʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ (ʢʨʫʛʦʚʦʨʦʪ) ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚʝʱʝ-

ʩʪʚʘ ʚʥʫʪʨʠ ʵʢʦʩʠʩʪʝʤʳ. 

2 ɸʥʘʙʦʣʠʟʤ ï ʯʘʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʵʢʦʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʨʝʚʨʘʱʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʞʠʚʦʝ ʚʝʱʝʩʪʚʦ ʨʘʩʪʝʥʠʡ (ʬʠʪʦʤʘʩʩʫ). 

3 ʅʝʢʨʦʙʦʣʠʟʤ - ʯʘʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʵʢʦʩʠʩʪʝʤʳ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʧʨʝʚʨʘʱʝʥʠʠ ʞʠʚʦʛʦ ʚʝ-

ʱʝʩʪʚʘ (ʙʠʦʤʘʩʩʳ) ʚ ʦʪʨʘʙʦʪʘʚʰʝʝ ʩʚʦʡ ʨʝʩʫʨʩ, ʦʪʤʝʨʰʝʝ ʚʝʱʝʩʪʚʦ. 

4 ʂʘʪʘʙʦʣʠʟʤ - ʯʘʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʵʢʦʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʨʝʚʨʘʱʝʥʠʝ ʦʪʤʝʨʰʝʡ 

ʙʠʦʤʘʩʩʳ ʚ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 
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ʟʘʤʢʥʫʪʳʭ ʵʢʦʩʠʩʪʝʤ), ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʃʘʙʦʨʘʪʦʨʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ) ʠ ʜʨʫʛʠʝ ʫʯʨʝʞʜʝʥʠʷ. 

2. ʀʟʫʯʝʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʝʭʥʦʵʢʦʩʠʩʪʝʤ. ʅʘ ʵʪʦ ʥʘʫʯʥʳʤ 

ʫʯʨʝʞʜʝʥʠʷʤ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʥʪʳ. 

3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʪʠʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʛʦʨʦʜʩʢʦʡ ʠ ʞʠʣʦʡ ʩʨʝʜʳ. ɼʘʥʥʘʷ ʨʘ-

ʙʦʪʘ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʩʯʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʢʘʟʘ ʠ ʟʘʢʘʟʦʚ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ. 

4. ʋʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʵʢʦʣʦʛʠʟʘʮʠʠ ʪʝʭʥʦ-

ʩʬʝʨʳ ʈʦʩʩʠʠ. ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʛʨʘʤʤʳ ʠʟʣʦʞʝʥʳ ʚ ʩʪʘʪʴʝ [9]. 

5. ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʵʢʦʪʝʭʥʦʩʬʝʨʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʩʦʙʨʘʪʴ ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ ʦʙʱʝʥʠʷ ʚʩʝ ʤʠʨʦʚʳʝ ʥʘʫʯʥʳʝ ʩʠʣʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦʙʳ ʫʯʝʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ çɹʠʦʩʬʝʨʘ-2è (ʉʐɸ), 

MELISSA (ɽʚʨʦʩʦʶʟ) ʠ ʜʨ. 

 

ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ 
 

ʅʝʧʨʝʨʳʚʥʦʝ ʧʦʚʳʰʝʥʠʝ ʠʥʜʝʢʩʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʩʬʝʨʳ, ʦʪʨʘʞʘʶʱʝʝ 

ʜʦʩʪʠʞʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʟʘʤʢʥʫʪʦʩʪʠ ʢʨʫʛʦʚʦʨʦʪʦʚ ʚʝʱʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʪ ʈʦʩʩʠʠ ʧʦʩʪʫʧʘ-

ʪʝʣʴʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʠ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦʛʦ ʪʝʭ-

ʥʦʩʬʝʨʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʕʢʦʪʝʭʥʦʩʬʝʨʘ ʩʪʘʥʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʫʢʣʘʜʦʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʨʝʛʠʦ-

ʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʚ ʵʢʦʪʝʭʥʦʩʬʝʨʝ ʙʫʜʝʪ ʦʧʠ-

ʨʘʪʴʩʷ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʪʚʦʨʯʝʩʢʠʝ ʫʩʠʣʠʷ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʥʝ ʥʘʥʦʩʠʪʴ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʫʱʝʨʙʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʪʝʭʥʦʩʬʝʨʳ ʚʳʟʦʚʝʪ ʨʷʜ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʘʥʝ. ʇʨʝʦʙʨʘ-

ʟʦʚʘʥʠʝ ʩʣʦʞʠʚʰʠʭʩʷ ʪʝʭʥʦʩʬʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦ-

ʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʵʢʦʪʝʭʥʦʩʬʝʨʥʦʡ ʞʠʣʦʡ ʩʨʝʜʳ, ʧʦʟʚʦʣʠʪ ʟʘʛʨʫʟʠʪʴ ʟʘ-

ʢʘʟʘʤʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʦʟʜʘʪʴ ʥʦʚʳʝ, ʧʨʠʚʝʜʝʪ ʢ ʢʘʯʝʩʪʚʝʥ-

ʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʚʳʩʦʢʦʦʧʣʘʯʠʚʘʝʤʳʭ ʵʢʦʪʝʭʥʦʩʬʝʨʥʳʭ 

ʩʝʢʪʦʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʟʚʦʣʠʪ ʨʘʟʚʠʚʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʥʦʚʳʭ, ʥʘʫʢʦʝʤʢʠʭ, ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ɺ ʮʝʣʦʤ, ʵʢʦʣʦʛʠʟʘʮʠʷ ʪʝʭʥʦʩʬʝʨʳ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʚʩʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʈʦʩʩʠʠ, ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʌ.ɼ. ʈʫʟʚʝʣʴʪ ʚ 30-ʭ ʛʦʜʘʭ ʍʍ ʩʪʦʣʝʪʠʷ çʚʳʪʷʥʫʣè 

ʫʛʘʩʘʶʱʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ɺʝʣʠʢʦʡ ɼʝʧʨʝʩʩʠʠ ʵʢʦʥʦʤʠʢʫ ʉʐɸ, ʟʘʛʨʫʟʠʚ ʝʝ ʚʦʝʥʥʳʤʠ ʟʘʢʘʟʘ-

ʤʠ. ʅʦ ʵʢʦʣʦʛʠʟʘʮʠʷ ʪʝʭʥʦʩʬʝʨʳ ʈʦʩʩʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʣʘʥʦʚ ʈʫʟʚʝʣʴʪʘ, ʥʝ ʧʨʠʚʝʜʝʪ ʢ ʦʧʘʩ-

ʥʦʡ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʪʘʢ ʢʘʢ ʥʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟʙʳʪʦʯʥʫʶ ʤʠ-

ʣʠʪʘʨʠʟʘʮʠʶ ʩʪʨʘʥʳ. ʅʘʦʙʦʨʦʪ, ʵʢʦʣʦʛʠʟʘʮʠʷ ʪʝʭʥʦʩʬʝʨʳ, ʧʨʦʚʦʜʠʤʘʷ ʥʘʤʠ ʩʚʦʠʤʠ ʩʠʣʘʤʠ 

ʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʠʥʪʝʨʝʩʘʭ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʚʳʜʚʠʥʝʪ ʈʦʩʩʠʶ ʥʘ ʨʦʣʴ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʛʦ 

ʣʠʜʝʨʘ ʤʠʨʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʜʝʣʘʝʪ ʩʪʨʘʥʫ ʧʝʨʝʜʦʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʝʨʞʘʚʦʡ. 

ʕʢʦʣʦʛʠʟʘʮʠʷ ʪʝʭʥʦʩʬʝʨʳ ʚʳʟʦʚʝʪ ʢʦʨʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʙʦʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʩʦ-

ʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʘ ʪʘʢ ʞʝ ʚ ʤʠʨʦʚʦʟʟʨʝʥʠʠ ʚʩʝʭ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʨʦʝʥʠʷ ʵʢʦʪʝʭʥʦʩʬʝʨʳ, ʚ ʦʙʱʝʩʪʚʝ ʫʩʪʘʥʦʚʠʪʩʷ ʥʦʚʳʡ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʪʨʦʡ ï çʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʤʫʥʠʟʤè. ɺ ʪʘʢʦʡ ʬʦʨʤʘʮʠʠ ʢʘʞʜʦʤʫ 

ʯʣʝʥʫ ʦʙʱʝʩʪʚʘ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʙʘʟʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʠ-

ʱʝ, ʦʜʝʞʜʝ ʠ ʞʠʣʴʝ ʟʘ ʩʯʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʤʦʡ ʩʨʝʜʳ ʝʛʦ ʦʙʠʪʘʥʠʷ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʘʞʜʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʨʘʟʫʤʥʳʝ ʧʨʘʚʠʣʘ ʥʨʘʚ-

ʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʞʠʚʦʡ ʧʨʠʨʦʜʝ ʠ ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʞʠʪʠʷ. ʕʢʦ-

ʪʝʭʥʦʩʬʝʨʘ ʜʘʩʪ ʢʘʞʜʦʤʫ ʛʨʘʞʜʘʥʠʥʫ ʈʦʩʩʠʠ ʥʘʜʝʞʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʩʚʦʝʛʦ ʪʚʦʨ-

ʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, ʧʦʟʥʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʩʝʤʴʠ, ʚʦʩʧʠʪʘʥʠʷ 

ʧʦʪʦʤʩʪʚʘ, ʨʦʜʩʪʚʝʥʥʦʛʦ ʠ ʜʨʫʞʝʩʢʦʛʦ ʦʙʱʝʥʠʷ. 

ʉ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʧʦʟʠʮʠʡ, ʚ ʩʦʟʥʘʥʠʠ ʯʣʝʥʦʚ ʥʦʚʦʛʦ ʦʙʱʝʩʪʚʘ ʙʫʜʝʪ ʧʨʝʦʙʣʘʜʘʪʴ 

ʵʢʦʮʝʥʪʨʠʟʤ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ ʩʧʨʘʚʝʜʣʠʚʦʝ ʠ ʵʪʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʯʝʣʦʚʝʢʘ ʢ ʙʠʦʩʬʝʨʝ 
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ɿʝʤʣʠ. ʉ ʧʦʣʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʦʚʳʡ ʩʪʨʦʡ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʟʚʘʪʴ ʥʦʦʢʨʘʪʠʝʡ, ʪʘʢ ʢʘʢ 

ʛʣʘʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʦʙʱʝʩʪʚʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʙʫʜʫʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴʩʷ ʠʥʩʪʠʪʫʪʘʤʠ ʥʘʫʢʠ. 

ɼʣʷ ʥʘʨʦʜʘ ʈʦʩʩʠʠ, ʵʢʦʣʦʛʠʟʘʮʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʢʣʘʜʦʤ ʚ ʤʠʨʦʚʫʶ ʠʩʪʦʨʠʶ, ʥʦ 

ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʝʡ, ʬʦʨʤʦʡ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʦʩʥʦʚʦʡ ʜʫʭʦʚʥʦ-

ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʚʦʟʨʦʞʜʝʥʠʷ. ʇʨʠ ʫʩʧʝʰʥʦʩʪʠ ʵʢʦʣʦʛʠʟʘʮʠʠ ʚ ʈʦʩʩʠʠ, ʤʦʜʝʣʴ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʢʣʘʜ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʧʨʠʥʷʪʳ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘ-

ʤʠ ʚ ʭʦʜʝ ʤʠʨʥʦʛʦ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ. ʈʦʩʩʠʷ ʜʦʣʞʥʘ ʤʝʪʦʜʘʤʠ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʜʦʩʪʠʞʝʥʠʡ ʠ ʧʨʦʧʘʛʘʥʜʳ ʥʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʧʨʝʜʣʦʞʠʪʴ ʦʩʪʘʣʴʥʳʤ ʥʘʨʦʜʘʤ ʧʣʘʥʝʪʳ 

ʩʚʦʡ ʦʙʨʘʟʝʮ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʩʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʤʠʨʦ-

ʚʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʥʦ ʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʤʠʣʠʪʘʨʠʟʘʮʠʠ, ʧʦʞʠʨʘʶʱʝʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚ ʫʱʝʨʙ ʯʝʣʦʚʝʢʫ ʠ  

ʕʢʦʣʦʛʠʟʘʮʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʝʢʪʦʨʘ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʝʨʝ-

ʩʪʨʦʡʢʝ ʩʠʩʪʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʢʦʨʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʦʙʨʘʟʘ ʞʠʟʥʠ ʣʶʜʝʡ. ʕʪʠ ʢʦʣʦʩʩʘʣʴʥʳʝ ʧʦʜʚʠʞʢʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʳʩʪʨʳʭ ʠ ʢʨʦʚʘʚʳʭ ʩʦʮʠ-

ʘʣʴʥʳʭ ʨʝʚʦʣʶʮʠʡ, ʧʨʦʠʟʦʡʜʫʪ ʚ ʪʝʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʠ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʤʠʨʥʳʤ ʧʫʪʝʤ. ʂʦʤʧʣʝʢʩ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʮʠʚʠʣʠʟʘʮʠʦʥʥʦʡ 

çʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʝʡè, ʘʥʘʣʦʛʠʯʥʦ ʠʤʝʚʰʠʤ ʤʝʩʪʦ ʚ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʝʦʣʠʪʠ-

ʯʝʩʢʦʡ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ), ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʷʤ. ʄʠʨʦ-

ʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʧʦʟʚʦʣʠʪ ʧʨʝʦʜʦʣʝʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʛʣʦʙʘʣʴʥʳʡ ʢʨʠʟʠʩ ʠ ʦʙʝʩ-

ʧʝʯʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʦʩʬʝʨʳ ɿʝʤʣʠ ï ʪʦ ʝʩʪʴ ʚʳʚʝʜʝʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʠʟ ʩʣʦʞʠʚʰʝʛʦʩʷ ʪʫʧʠ-

ʢʘ. 

ʏʝʣʦʚʝʢ ʨʘʟʫʤʥʳʡ ʫʞʝ ʩʦʚʝʨʰʠʣ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʚʦʣʶʮʠʡ, ʧʨʝʦʜʦʣʝʚʘʷ ʣʦʢʘʣʴʥʳʝ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ. ʆʥ ʞʝ ʦʩʦʟʥʘʣ ʦʧʘʩʥʦʩʪʴ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʨʠʟʠʩʘ. ʆʩʪʘʥʦʚʠʪʴ ʠʣʠ ʟʘʜʝʨʞʘʪʴ ʝʛʦ ʧʨʠʙʣʠʞʝʥʠʝ ʦʥ ʫʞʝ ʥʝ ʤʦʞʝʪ, ʜʣʷ ʵʪʦʛʦ ʥʫʞʝʥ ʏʝ-

ʣʦʚʝʢ ʧʨʦʩʚʝʱʝʥʥʳʡ, (Homo Illuminatum),  ʦʚʣʘʜʝʚʰʠʡ ʛʣʫʙʦʢʠʤʠ ʟʥʘʥʠʷʤʠ ʟʘʢʦʥʦʚ ʧʨʠʨʦ-

ʜʳ ʠ ʩʧʦʩʦʙʥʳʡ ʩʦʟʜʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʝʚʟʠʨʘʷ ʥʘ ʠʭ ʚʳ-

ʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ, ʨʘʜʠ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʠ ʩʚʦʝʡ ʧʦʧʫʣʷʮʠʠ. ʆʥ ʤʦʞʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧ-

ʮʠʶ ʙʝʩʢʦʥʬʣʠʢʪʥʦʛʦ ʧʝʨʝʭʦʜʘ ʙʠʦʩʬʝʨʳ ʚ ʥʦʦʩʬʝʨʫ, ʢʘʢ ʜʦʩʪʦʡʥʳʡ ʚʳʭʦʜ ʠʟ ʛʣʦʙʘʣʴʥʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. ʅʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʦʦʩʬʝʨʳ 

ï ʩʦʮʠʘʣʴʥʦ-ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʧʨʠʨʦʜʳ, 

ʥʫʞʝʥ ʏʝʣʦʚʝʢ ʙʣʘʛʦʨʦʜʥʳʡ (Homo Nobilis), ʦʩʚʦʙʦʜʠʚʰʠʡ ʩʝʙʷ ʦʪ ʞʠʚʦʪʥʳʭ ʠʥʩʪʠʥʢʪʦʚ 

(ʘʣʯʥʦʩʪʠ, ʘʛʨʝʩʩʠʠ, ʤʠʣʠʪʘʨʠʟʤʘ ʠ ʜʨʫʛʠʭ ʧʦʨʦʢʦʚ), ʦʩʦʟʥʘʚʰʠʡ ʧʨʠʦʨʠʪʝʪ ʜʫʭʦʚʥʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʥʘʜ ʤʘʪʝʨʠʘʣʴʥʳʤ ʙʣʘʛʦʧʦʣʫʯʠʝʤ. 

ʇʦʵʪʦʤʫ ʛʣʘʚʥʘʷ ʥʘʜʝʞʜʘ ʯʝʣʦʚʝʯʝʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʠʨʦʜʥʳʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ, ʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʇʨʠʨʦʜʘ ʠʤʝʝʪ ʦʧʳʪ 4 

ʤʣʨʜ. ʣʝʪ ʵʚʦʣʶʮʠʠ, ʧʨʝʦʜʦʣʝʚ ʩʘʤʳʝ ʨʘʟʥʳʝ ʢʘʪʘʢʣʠʟʤʳ, ʘ ʯʝʣʦʚʝʢ ʩʫʤʝʣ ʟʘ ʜʚʘ ʪʳʩʷʯʝʣʝ-

ʪʠʷ ʥʘʨʫʰʠʪʴ ʦʪʨʘʙʦʪʘʥʥʦʝ ʧʨʠʨʦʜʦʡ ʨʘʚʥʦʚʝʩʠʝ ʠ ʛʘʨʤʦʥʠʶ. ʇʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʢʘʢ ʤʦʞʥʦ 

ʩʢʦʨʝʝ ʚʦʩʧʠʪʘʪʴ ʯʝʣʦʚʝʢʘ ʙʣʘʛʦʨʦʜʥʦʛʦ, ʢʦʪʦʨʳʡ ʩʧʘʩʝʪ ʧʦʧʫʣʷʮʠʶ ʯʝʣʦʚʝʢʘ ʦʪ ʛʠʙʝʣʠ, ʠʟ-

ʙʘʚʠʚ ʝʝ ʦʪ ʥʠʟʤʝʥʥʳʭ ʧʦʨʦʢʦʚ ʘʣʯʥʦʩʪʠ, ʘʛʨʝʩʩʠʠ ʠ ʝʝ ʚʳʩʰʝʡ ʬʦʨʤʳ ï ʤʠʣʠʪʘʨʠʟʤʘ ʩ ʛʠ-

ʛʘʥʪʩʢʠʤʠ ʟʘʧʘʩʘʤʠ ʩʤʝʨʪʦʥʦʩʥʦʛʦ ʦʨʫʞʠʷ ʤʘʩʩʦʚʦʛʦ ʧʦʨʘʞʝʥʠʷ. 

ʕʢʦʪʝʭʥʦʩʬʝʨʥʳʡ ʜʝʤʦʥʩʪʨʘʪʦʨ 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʵʢʦʣʦʛʠʟʘʮʠʠ ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʢʦʪʝʭʥʦ-

ʩʬʝʨʥʦʛʦ ʜʝʤʦʥʩʪʨʘʪʦʨʘ ï ʦʙʨʘʟʮʦʚʦʛʦ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦʩʷ ʢʫʧʦʣʴʥʦʛʦ ʧʦʩʝʣʝʥʠʷ, ʚ 

ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʪʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʙʱʘʷ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʩʦʩʪʘʚʠʪ ʜʦ 800 ʯʝʣ. ʂʦʤʧʦʥʦʚʢʘ ʜʝʤʦʥʩʪʨʘʪʦʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1. 

ʇʣʦʱʘʜʢʦʡ ʜʣʷ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʪʝʨʨʠʪʦʨʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʊʫʣɹ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʩʝʣʝʥʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʧʦ ʧʨʠʥʮʠʧʫ ʟʘʤʢʥʫʪʦʩʪʠ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ, ʩʤʦʞʝʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʭʨʦʥʠʯʝʩʢʦʝ ʚʥʫʪʨʝʥʥʝʝ ʦʙʣʫʯʝʥʠʝ ʞʠʪʝʣʝʡ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 
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ɾʠʣʘʷ ʟʦʥʘ ʧʦʩʝʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ 8 ʞʠʣʳʭ ʤʦʜʫʣʝʡ ʥʘ 100 ʯʝʣ. ʢʘʞʜʳʡ, ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ 

ʤʦʜʫʣʷ: 1 ʛʘ (1 ʛʘ = 10 000 ʤ
2
). ʅʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʞʠʣʦʤ ʤʦʜʫʣʝ ʧʦʩʝʣʝʥʠʷ ʜʦʣʞʥʦ ʧʨʠ-

ʭʦʜʠʪʴʩʷ 3 ʢɺʪ ʫʩʪʘʥʦʚʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʠʟʥʝʦʙʝʩ-

ʧʝʯʝʥʠʷ ʠ 25 ʤ
2
 ʧʣʦʱʘʜʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʩʘʜʦʢ ʚ ʩʠʥʪʝʪʨʦʬʥʦʡ ʟʦʥʝ

5
 ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʠʪʘ-

ʥʠʝʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʞʠʣʳʝ ʤʦʜʫʣʠ ʧʦʢʨʳʚʘʶʪʩʷ ʣʝʛ-

ʢʠʤʠ ʢʫʧʦʣʴʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ. ʂʫʧʦʣ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [10], ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦ-

ʙʦʡ ʥʘʜʫʚʘʝʤʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʚʳʧʦʣʥʝʥʥʫʶ ʠʟ ʚʦʟʜʫʭʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʧʨʦʟʨʘʯʥʦʡ ʧʣʝʥʢʠ 

ʪʦʣʱʠʥʦʡ ʜʦ 5 ʤʤ, ʫʢʨʝʧʣʝʥʥʫʶ ʚʥʫʪʨʠ ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʦʡ. ʂʘʞʜʳʡ ʞʠʣʦʡ ʤʦʜʫʣʴ ʠʤʝʝʪ 

ʢʫʧʦʣ ʜʠʘʤʝʪʨʦʤ 115 ʤ ʠ ʚʳʩʦʪʦʡ 15 ʤ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʦʨʫʞʝʥʠʡ ʜʝʤʦʥʩʪʨʘʪʦʨʘ ʤʦʞ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʳʪ ʵʢʩʧʝʨʠʤʝʥʪʘ çɹʠʦʩʬʝʨʘ-2è, ʚ ʢʦʪʦʨʦʤ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʫʧʦʣʴ-

ʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

 
 

ʈʠʩʫʥʦʢ 1. ʂʦʤʧʦʥʦʚʢʘ ʵʢʦʪʝʭʥʦʩʬʝʨʥʦʛʦ ʜʝʤʦʥʩʪʨʘʪʦʨʘ 

                                                             
5 ʉʠʥʪʝʪʨʦʬʥʘʷ ʟʦʥʘ - ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʪʝʭʥʦʵʢʦʩʠʩʪʝʤʳ ʞʠʣʦʛʦ ʤʦʜʫʣʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʙʠʦʩʠʥʪʝʟʘ) ʧʠʪʘʥʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ. 
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1 ï ʄʠʥʠ ʊʕʎ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʙʠʦʛʘʟʝ;  

2 ï ʍʨʘʥʠʣʠʱʝ ʙʠʦʛʘʟʘ (ʛʘʟʛʦʣʴʜʝʨ); 

3 ï ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʛʠʜʨʦʩʝʧʘʨʘʮʠʠ ʙʳʪʦʚʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʧʦʣʫʯʝʥʠʷ ʠ ʦʯʠʩʪʢʠ 

ʙʠʦʛʘʟʘ; ʀʕʊ ï ʀʥʩʪʠʪʫʪ çʕʢʦʣʦʛʠʠ ʊʝʭʥʦʩʬʝʨʳè.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʨʧʫʩ ʚʳʩʦʪʦʡ 12 ʤ (4 ʵʪʘʞʘ). ʅʘ ʚʝʨʭʥʝʤ ʵʪʘʞʝ, ʠʤʝʶ-

ʱʝʤ ʩʧʣʦʰʥʦʝ ʦʩʪʝʢʣʝʥʠʝ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʠʪʫʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʛʦʨʦʜʦʤ. ɼ ï ɼʝʪʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ; ʐ ï ʐʢʦʣʘ; ʉʂ ï ʉʧʦʨʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ; ɿ ï ʂʠʥʦʢʦʥ-

ʮʝʨʪʥʳʝ ʠ ʪʝʘʪʨʘʣʴʥʳʝ ʟʘʣʳ; ʄ ï ʄʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ; ʊ ï ʊʚʦʨʯʝʩʢʦ-ʜʦʩʫʛʦʚʳʡ ʮʝʥʪʨ ʜʣʷ 

ʦʙʱʝʥʠʷ, ʠʛʨ, ʧʨʦʚʝʜʝʥʠʷ ʚʳʩʪʘʚʦʢ, ʦʙʤʝʥʘ ʧʨʦʜʫʢʪʘʤʠ ʪʚʦʨʯʝʩʪʚʘ ʠ ʪ.ʜ.; ɺʊ ï ʄʘʛʠʩʪʨʘʣʴ 

ʚʥʫʪʨʝʥʥʝʛʦ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʝʡ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ. ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ çʧʝʩʦʢ ʠ ʢʘʤʝʥʴè, ʧʦʟ-

ʚʦʣʷʶʱʠʭ ʚʦʟʚʦʜʠʪʴ ʜʦʣʛʦʚʝʯʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʩʦ-

ʟʜʘʪʴ ʢʝʨʘʤʠʯʝʩʢʠʝ ʧʦʜʟʝʤʥʳʝ ʘʢʚʝʜʫʢʠ ʧʫʪʝʤ ʩʧʨʝʩʩʦʚʳʚʘʥʠʷ ʠ ʩʧʝʢʘʥʠʷ ʛʣʠʥʳ ʚ ʚʠʜʝ 

ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʦʢ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʜʟʝʤʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʣʦ-

ʩʪʝʡ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. ʇʦ ʥʠʤ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʭʦʣʦʜʥʦʝ ʠ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙ-

ʞʝʥʠʝ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢ ʞʝ ʢʘʥʘʣʠʟʘʮʠʷ ʩʪʦʢʦʚ ʠ ʛʠʜʨʦʪʨʘʥʩʧʦʨʪ ʥʝʩʲʝʜʦʙʥʳʭ ʯʘ-

ʩʪʝʡ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʯʠʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ. 

ɾʠʣʳʝ ʤʦʜʫʣʠ ʩʦʝʜʠʥʷʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʛʘʣʝʨʝʷʤʠ ʩ ʎʝʥʪʨʘʣʴʥʳʤ ʤʦʜʫʣʝʤ. ʎʝʥ-

ʪʨʘʣʴʥʳʡ ʤʦʜʫʣʴ ʠʤʝʝʪ ʜʚʝ ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʝ ʯʘʩʪʠ ʜʠʘʤʝʪʨʦʤ 115 ʤ, ʩʦʝʜʠʥʝʥʥʳʝ ʩʪʝʥʘʤʠ 

ʜʣʠʥʦʡ 315 ʤ. ɺʳʩʦʪʘ ʧʦʣʫʩʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ʤʦʜʫʣʷ ï 15 ʤ, ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʤʦʜʫʣʷ ʙʫʜʝʪ 

ʚʳʰʝ ʟʘ ʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟʜʚʠʞʥʦʡ ʢʨʳʰʠ. ʇʣʦʱʘʜʴ ʎʝʥʪʨʘʣʴʥʦʛʦ ʤʦʜʫʣʷ - 4,7 ʛʘ. ʉʪʝ-

ʥʳ ʠ ʢʨʳʰʘ ʤʦʜʫʣʷ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʦʟʨʘʯʥʳʤʠ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʣʝʩʥʦʡ, ʦʟʝʨʥʦʡ ʟʦ-

ʥʳ ʠ ʚʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʧʘʨʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʦʪʦʪʠʧʦʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʆʢʝʘʥʩʢʠʡ ʢʫʧʦʣ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʶʞʥʦʤ ʷʧʦʥʩʢʦʤ ʦʩʪʨʦʚʝ ʂʶʩʶ. ʕʪʦ ʩʦʦʨʫʞʝʥʠʝ 

ʨʘʟʤʝʨʦʤ 300 ʥʘ 100 ʤ ʠʤʝʝʪ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʚ ʤʠʨʝ ʨʘʟʜʚʠʞʥʫʶ ʢʨʳʰʫ. ʆʢʝʘʥʩʢʠʡ ʂʫʧʦʣ 

ʗʧʦʥʠʠ ʚʤʝʱʘʝʪ ʚ ʩʝʙʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʧʨʝʩʥʳʡ ʚʦʜʦʝʤ ʠ ʧʣʷʞ, ʪʘʢʠʝ ʞʝ ʦʙʲʝʢʪʳ ʤʦʞʥʦ ʩʦ-

ʟʜʘʪʴ ʠ ʚ ʵʢʦʪʝʭʥʦʩʬʝʨʥʦʤ ʜʝʤʦʥʩʪʨʘʪʦʨʝ. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʪʝʭʥʦʵʢʦʩʠʩʪʝʤʳ ʜʝʤʦʥʩʪʨʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʠʝʡ. ɼʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʥʪʝʪʨʦʬʥʦʡ ʟʦʥʳ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʧʦʣʫʯʘʝʤʦ-

ʛʦ ʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʵʣʝʤʝʥʪʦʚ. ʋʞʝ ʨʘʟʨʘʙʦʪʘʥʳ 

ʛʠʙʢʠʝ ʠ ʧʨʦʟʨʘʯʥʳʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝ-

ʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʞʠʣʳʭ ʤʦʜʫʣʷʭ ʘʢʢʫʤʫʣʷʪʦʨʳ ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ. ɼʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʦʙʱʝʛʦʨʦʜʩʢʠʭ ʥʫʞʜ ʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 
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ʦʪʦʧʣʝʥʠʷ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʠ ʊʕʎ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʙʠʦʛʘʟʝ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʤʫ 

ʮʠʢʣʫ ʈʝʥʢʠʥʘ. 

ʇʦʣʫʯʝʥʠʝ ʙʠʦʛʘʟʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʩʙʦʨʘ ʠ ʛʠʜʨʦʩʝʧʘʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʩʙʨʘʞʠʚʘʥʠʝʤ ʩʪʦʢʦʚ ʚ ʤʝʪʘʥʪʝʥʢʘʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʚʳʜʝʣʝʥʠʝʤ ʤʝʪʘʥʘ 

ʠ ʜʨʫʛʠʭ ʛʦʨʶʯʠʭ ʛʘʟʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʪʦ-

ʢʦʚ, ʥʝʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʯʠʭ ʦʪʭʦʜʦʚ. ɼʣʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʤʠʥʠ ʊʕʎ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʛʘʟʛʦʣʴʜʝʨʥʳʝ ʭʨʘʥʠʣʠʱʘ ʙʠʦʛʘʟʘ. ʅʘʣʠʯʠʝ ʩʠʩʪʝʤ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʚʥʫʪʨʠ ʛʦʨʦʜʘ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ ʚʦʜʦʦʙʦʨʦʪʘ. ʇʦʜ-

ʧʠʪʢʘ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʣʦʡ ʚʦʜʳ ʠ ʦʩʘʜʢʦʚ, ʧʘʜʘʶʱʠʭ ʥʘ 

ʥʘʨʫʞʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʫʧʦʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʊʘʷʥʠʝ ʩʥʝʛʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʦʙʜʫʚʘ 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʫʧʦʣʦʚ ʪʝʧʣʳʤ ʚʦʟʜʫʭʦʤ ʠʣʠ ʵʣʝʢʪʨʦʧʦʜʦʛʨʝʚʦʤ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʦ-

ʩʪʘʪʦʯʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ. 

ɿʘʤʢʥʫʪʦʩʪʴ ʩʨʝʜʳ ʧʦʩʝʣʝʥʠʷ ʧʦ ʜʳʭʘʥʠʶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʝʩʣʠ ʨʘʩʪʝʥʠʷ ʩʠʥʪʝʪʨʦʬʥʦʡ 

ʟʦʥʳ ʦʙʣʘʜʘʶʪ ʘʩʩʠʤʠʣʷʮʠʦʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʨʘʚʥʳʤ ʜʳʭʘʪʝʣʴʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʯʝ-

ʣʦʚʝʢʘ. ɸʩʩʠʤʠʣʷʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʧʦʪʨʝʙʣʝʥʥʳʭ ʨʘʩʪʝʥʠʝʤ 

ʤʦʣʝʢʫʣ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʢ ʯʠʩʣʫ ʤʦʣʝʢʫʣ ʢʠʩʣʦʨʦʜʘ, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥ-

ʪʝʟʘ. ɼʳʭʘʪʝʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʯʝʣʦʚʝʢʘ ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ ʚʳʜʝʣʷʝʤʳʭ ʤʦʣʝʢʫʣ ʫʛʣʝ-

ʢʠʩʣʦʛʦ ʛʘʟʘ ʢ ʯʠʩʣʫ ʧʦʪʨʝʙʣʝʥʥʳʭ ʤʦʣʝʢʫʣ ʢʠʩʣʦʨʦʜʘ. 

ʏʝʣʦʚʝʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʩʪʝʥʠʡ ʥʝ ʤʦʛʫʪ ʠʟʦʣʠʨʦʚʘʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʚʥʦʚʝʩʥʦʤ ʛʘʟʦ-

ʦʙʤʝʥʝ, ʪʘʢ ʢʘʢ ʯʝʣʦʚʝʢ ʧʦʪʨʝʙʣʷʝʪ ʙʦʣʴʰʝ ʢʠʩʣʦʨʦʜʘ, ʯʝʤ ʝʛʦ ʧʨʦʠʟʚʦʜʷʪ ʵʪʠ ʨʘʩʪʝʥʠʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʥʘʯʠʥʘʝʪ ʩʥʠʞʘʪʴʩʷ, ʯʪʦ ʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʭʦʜʝ ʘʤʝ-

ʨʠʢʘʥʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ çɹʠʦʩʬʝʨʘ-2è. ʇʨʠ ʨʘʙʦʪʝ ʥʘʜ ʫʩʪʘʥʦʚʢʦʡ çɹʠʦʩè ʚ ʂʨʘʩʥʦʷʨʩʢʝ 

ʙʳʣʦ ʩʜʝʣʘʥʦ ʦʪʢʨʳʪʠʝ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ ʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ 

ʞʠʨʦʚ ʚʳʜʝʣʷʝʪʩʷ ʙʦʣʴʰʝ ʤʦʣʝʢʫʣ ʆ2, ʯʝʤ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʝ ʙʝʣʢʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʫ ʜʨʫʛʠʭ 

ʨʘʩʪʝʥʠʡ. [6] ʅʘ ʧʨʠʤʝʨʝ ʙʠʦʩʠʥʪʝʟʘ ʧʘʣʴʤʠʪʠʥʦʚʦʡ (ʞʠʨʥʦʡ) ʢʠʩʣʦʪʳ: 

16 ʉʆ2 + 16 ʅ2ʆ = ʉʅ3(ʉʅ2)14ʉʆʆʅ + 23 ʆ2. 

ʀʟ ʵʪʦʡ ʨʝʘʢʮʠʠ ʚʠʜʥʦ, ʯʪʦ ʤʦʣʝʢʫʣ ʢʠʩʣʦʨʦʜʘ ʦʙʨʘʟʫʝʪʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʪʨʝʙ-

ʣʷʝʪʩʷ ʤʦʣʝʢʫʣ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʀʟʙʳʪʦʯʥʳʝ ʘʪʦʤʳ ʢʠʩʣʦʨʦʜʘ ʙʝʨʫʪʩʷ ʜʣʷ ʵʪʦʛʦ ʠʟ ʤʦʣʝ-

ʢʫʣ ʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʬʦʪʦʩʠʥʪʝʟ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʘʩʩʠʤʠʣʷ-

ʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʝʣʦʚʝʢʘ. ʇʨʠʩʦ-

ʝʜʠʥʠʚ ʚ ʥʘʜʣʝʞʘʱʝʡ ʧʨʦʧʦʨʮʠʠ ʢ ʧʦʩʘʜʢʘʤ ʧʰʝʥʠʮʳ ʠ ʦʚʦʱʝʡ ʤʘʩʣʠʯʥʫʶ ʢʫʣʴʪʫʨʫ, ʤʦʞ-

ʥʦ ʩʜʝʣʘʪʴ ʘʩʩʠʤʠʣʷʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʠʥʪʝʪʨʦʬʥʦʡ ʟʦʥʳ ʨʘʚʥʳʡ ʜʳʭʘʪʝʣʴʥʦʤʫ ʢʦʵʬ-

ʬʠʮʠʝʥʪʫ ʯʝʣʦʚʝʢʘ. ɺ ʫʩʪʘʥʦʚʢʝ çɹʠʦʩ-3è ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʝ 

ʤʘʩʣʠʯʥʦʝ ʨʘʩʪʝʥʠʝ çʯʫʬʘè. ʇʨʠ ʵʪʦʤ, ʠʟ ʯʫʬʳ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ, ʩʦʜʝʨ-

ʞʘʱʝʝ ʞʠʨʳ, ʥʝʟʘʤʝʥʠʤʳʝ ʜʣʷ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʡ ʩʠ-

ʩʪʝʤʳ ʥʦʨʤʘʣʠʟʘʮʠʠ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʘʥʘʙʦʣʠʟʤʦʤ ʦʦʙʱʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʠʜʦʚ, ʥʦ ʪʘʢ ʞʝ ʠ ʥʝʢʨʦʙʦʣʠʟʤʦʤ ʦʦʙʱʝʩʪʚʘ ʞʠʚʦʪ-

ʥʳʭ ʠ ʢʘʪʘʙʦʣʠʟʤʦʤ ʩʦʦʙʱʝʩʪʚʘ ʧʦʯʚʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʚ 

ʪʝʭʥʦʵʢʦʩʠʩʪʝʤʝ ʜʝʤʦʥʩʪʨʘʪʦʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʝʥʠʡ ʩʠʥʪʝʪʨʦʬʥʦʡ ʟʦʥʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʜʳ, ʥʝ ʪʨʝʙʫʶʱʠʝ çʥʦʯ-

ʥʦʛʦ ʦʪʜʳʭʘè, ʪʦ ʝʩʪʴ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʱʠʝ ʧʨʠ ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʦʩʚʝʱʝʥʠʠ. ʕʪʦ ï ʧʰʝʥʠʮʘ, 

ʦʚʦʱʠ ʠ ʫʧʦʤʠʥʘʚʰʘʷʩʷ ʤʘʩʣʠʯʥʘʷ ʢʫʣʴʪʫʨʘ ʯʫʬʘ. ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʬʠʪʦʪʨʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ
6
, ʧʨʦʪʦʪʠʧʳ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʳ ʚ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʮʝʥ-

ʪʨʝ ʟʘʤʢʥʫʪʳʭ ʵʢʦʩʠʩʪʝʤ ʀɹʌ ʉʆ ʈɸʅ, ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʵʢʦʣʦʛʠʠ ʀʌʇɹ 

ʈɸʅ ʠ ʚ ʀʥʩʪʠʪʫʪʝ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʈɸʅ. ʈʘʟʥʦʦʙʨʘʟʠʪʴ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʞʠʪʝʣʝʡ ʛʦ-

ʨʦʜʘ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʨʘʟʚʝʜʝʥʠʷ ʬʨʫʢʪʦʚʳʭ ʜʝʨʝʚʴʝʚ, ʷʛʦʜʥʳʭ ʠ ʦʨʝʭʦʚʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʘ 

ʪʘʢ ʞʝ ʟʘ ʩʯʝʪ ʚʳʨʘʱʠʚʘʥʠʷ ʛʨʠʙʦʚ ʠ ʪʨʝʧʘʥʛʦʚ. 

                                                             
6 ʌʠʪʦʪʨʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ (ʬʠʪʦʪʨʦʥʳ) ï ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʳ-

ʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʠʪʘʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ 
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ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʤʦʜʫʣʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʟʜʘʥʘ ʣʝʩʥʘʷ ʟʦʥʘ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʠʟʙʳʪʢʦʚ ʉʆ2 ʚ 

ʘʪʤʦʩʬʝʨʝ. ɺ ʜʨʝʚʝʩʠʥʝ ʮʝʣʣʶʣʦʟʘ ʠ ʣʠʛʥʠʥ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʶʪʩʷ ʚ ʥʝʨʘʟʣʦʞʝʥʥʦʤ ʩʦʩʪʦ-

ʷʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʠʥʠʤʘʣʴʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʫʛʣʝʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ 

ʧʦʜʢʫʧʦʣʴʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʄʦʞʥʦ ʪʘʢ ʞʝ ʩʥʠʞʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʉʆ2 ʧʫʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʫʩʠʣʝʥʠʷ ʨʝʞʠʤʘ ʛʫʤʠʬʠʢʘʮʠʠ ʚ ʧʦʯʚʝ. ɽʱʝ ʥʝʦʙʭʦʜʠʤ ʥʝʧʨʝʨʳʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʘʚʘ ʧʦʜʢʫʧʦʣʴʥʦʡ ʘʪʤʦʩʬʝʨʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ 

ʩʠʩʪʝʤʳ ʚʳʨʘʚʥʠʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟʜʫʭʘ ʟʘ ʩʯʝʪ ʦʙʤʝʥʘ ʩ ʚʥʝʰʥʝʡ ʘʪʤʦʩʬʝʨʦʡ, 

ʜʣʷ ʯʝʛʦ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʤʦʜʫʣʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʜʚʠʞʥʘʷ ʢʨʳʰʘ. 

ɿʘʤʢʥʫʪʦʩʪʴ ʞʠʣʦʡ ʩʨʝʜʳ ʧʦ ʧʠʪʘʥʠʶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʠʦʩʠʥʪʝʟʦʤ ʚʝʛʝʪʘʨʠʘʥʩʢʦʛʦ ʨʘ-

ʮʠʦʥʘ ʠ ʧʦʩʪʘʚʢʘʤʠ ʤʷʩʘ, ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʞʠʚʦʪʥʦʡ ʧʠʱʠ 

ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘ ʩʯʝʪ ʙʝʩʩʪʦʡʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʜ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʥʝ ʵʢʦ-

ʪʝʭʥʦʩʬʝʨʥʦʛʦ ʧʦʩʝʣʝʥʠʷ ʥʘ ʯʠʩʪʳʭ, ʥʝʟʘʛʨʷʟʥʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʊʘʢʦʡ ʤʝʪʦʜ, 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʦʟʜʘʥʠʷ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤ, ʪʘʢ ʢʘʢ ʥʝ ʪʨʝʙʫʝʪ ʠʟʲʷʪʠʷ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʜ ʚʦʟʚʝʜʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʩʦʦʨʫʞʝ-

ʥʠʡ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʝʥʦʢʦʩʦʚ, ʘ ʪʘʢ ʞʝ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʤʘʰʠʥ, ʤʝʭʘʥʠʟʤʦʚ ʠ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʘʢ ʞʝ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʩʞʠʛʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʦʙʦʛʨʝʚʝ ʞʠʚʦʪʥʳʭ ï ʠʟʚʝʩʪʥʳ ʧʦʨʦʜʳ, ʢʦʪʦ-

ʨʳʝ ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ ʦʪʨʘʱʠʚʘʶʪ ʰʝʨʩʪʴ. ɼʣʷ ʥʘʣʘʞʠʚʘʥʠʷ ʧʦʩʪʘʚʦʢ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʩʦ-

ʟʜʘʥʠʝ ʨʘʙʦʪʘʶʱʠʭ ʚʘʭʪʦʚʳʤ ʤʝʪʦʜʦʤ ʦʭʦʪʥʠʯʴʠʭ ʭʦʟʷʡʩʪʚ ʠ ʤʦʣʦʯʥʦ-ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʧʫʥʢʪʦʚ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ, ʥʝ ʟʘʥʷʪʘʷ ʨʘʙʦʪʦʡ ʧʦ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʶ, ʦʙʩʣʫʞʠʚʘ-

ʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʫʯʥʦʝ ʠ ʠʥ-

ʞʝʥʝʨʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʚ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʤ ʀʥʩʪʠʪʫʪʝ çʕʢʦʣʦʛʠʠ ʊʝʭʥʦʩʬʝʨʳè. ʇʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ ʀʥʩʪʠʪʫʪʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜʘ - ʫʧʨʘʚ-

ʣʝʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʜʝʤʦʥʩʪʨʘʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʝʛʦ ʟʜʘʥʠʷ. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʀʥʩʪʠʪʫʪʘ ï ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʪʝʭ-

ʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʵʢʦʪʝʭʥʦʩʬʝʨʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠʨʦʜʦʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ, ʧʨʠʨʦʜʦʩʙʝʨʝʛʘʶʱʝʛʦ ʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝʤ ʚ ʛʦʨʦʜʝ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʮʝʥʪʨʘ, ʢʠʥʦʢʦʥʮʝʨʪʥʦʛʦ ʠ ʚʳʩʪʘʚʦʯʥʦʛʦ ʟʘʣʦʚ, ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʝʪʩʢʦʤ ʩʘʜʫ ʠ ʚ ʰʢʦ-

ʣʝ. ɼʦʩʫʛ ʞʠʪʝʣʝʡ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʮʝʥʪʨʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ ʟʘʥʷʪʠʡ 

ʪʚʦʨʯʝʩʪʚʦʤ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʠʛʨʘʤʠ, ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʩʝʤʠʥʘʨʦʚ ʠ ʢʦʥʬʝʨʝʥʮʠʡ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʚʳʩʪʘʚʦʢ, ʩʦʟʜʘʥʠʷ ʠ ʦʙʤʝʥʘ ʘʚʪʦʨʩʢʠʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʜʳʭʘ ʞʠʪʝʣʝʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʟʝʨʦ ʩ 

ʧʝʩʯʘʥʳʤ ʧʣʷʞʝʤ. ʆʟʝʨʦ ʜʦʣʞʥʦ ʪʘʢ ʞʝ ʩʦʜʝʨʞʘʪʴ ʢʫʣʴʪʠʚʘʪʦʨʳ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ, ʠʩʧʦʣʴ-

ʟʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʠʤ ʜʣʷ ʧʠʪʘʥʠʷ, ʚʳʜʝʣʝʥʠʷ ʯʝ-

ʣʦʚʝʢʘ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʩʘʤʦʦʯʠʱʝʥʠʝ ʚʦʜʥʦʡ ʩʨʝʜʳ. 

ɼʣʷ ʩʚʷʟʠ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʶʙʦʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʩʪʘʥʮʠʠ ʢʦʪʦ-

ʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ʚʙʣʠʟʠ ʞʠʣʦʡ ʟʦʥʳ ʧʦʩʝʣʝʥʠʷ. ʈʘʙʦʪʫ ʛʦʨʦʜʩʢʠʭ ʩʣʫʞʙ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʥʫʪ-

ʨʝʥʥʠʡ ʛʨʫʟʦʚʦʡ ʠ ʧʘʩʩʘʞʠʨʩʢʠʡ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ. ʇʦʜʟʘʨʷʜʢʘ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʵʣʝʢʪʨʦ-

ʪʨʘʥʩʧʦʨʪʘ ʚʭʦʜʠʪ ʚ ʦʙʱʝʛʦʨʦʜʩʢʠʝ ʥʫʞʜʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ʇʝʨʝʜʚʠʞʝʥʠʝ ʣʶʜʝʡ ʚ ʛʦʨʦ-

ʜʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʝʰʢʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴʶ ʚʩʝʭ ʝʛʦ 

ʟʦʥ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

 
ʄʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚʦʧʨʦʩ: çʟʘʯʝʤ ʪʘʢʠʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ?è. ɺʝʜʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʢʨʠʟʠʩ, ʧʦ ʤʥʝʥʠʶ ʦʙʳʚʘʪʝʣʝʡ, ʠ ʪʘʢ ʙʫʜʝʪ ʩʘʤ ʩʦʙʦʡ ʫʩʧʝʰʥʦ ʧʨʝʦʜʦʣʝʥ. ʂʘʢ ʚʳʨʘʟʠʣʩʷ 

ʦʜʠʥ ʚʝʩʴʤʘ ʦʙʨʘʟʦʚʘʥʥʳʡ ʯʝʣʦʚʝʢ: çʇʨʠʨʦʜʝ ʧʨʠʜʝʪʩʷ ʧʝʨʝʩʪʨʦʠʪʴʩʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 
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ʨʘʩʪʫʱʠʭ ʥʫʞʜ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘè. ʅʦ ʠʤʝʶʱʠʡʩʷ ʦʧʳʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʡ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʥʘʜʝʞʜʳ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳ. ʋʧʦʚʘʥʠʷ ʥʘ ʪʦ, ʯʪʦ ʙʠʦ-

ʩʬʝʨʘ ʙʫʜʝʪ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʙʳ ʦʥ ʥʠ ʚʳʪʚʦʨʷʣ ʥʘ ɿʝʤʣʝ, ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ 

ʨʘʟʚʝʷʥʳ ʚ ʭʦʜʝ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ çɹʠʦʩʬʝʨʘ-2è. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʜʭʦʜ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʡ ʩʠʩʪʝʤʫ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʰʝʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɿʝʤʣʷ ʢʘʢ çʤʘʰʠʥʫè ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʙʣʦʢʘ-

ʤʠ, ʦ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʢʦʪʦʨʳʭ ʥʘʜʦ ʟʘʜʫʤʳʚʘʪʴʩʷ ʯʝʣʦʚʝʢʫ ï ʦʢʘʟʘʣʩʷ ʚʝʩʴʤʘ ʫʩʧʝʰʥʳʤ. 

ʅʫʞʥʦ ʜʫʤʘʪʴ ʠ ʜʫʤʘʪʴ ʧʦʩʪʦʷʥʥʦ ʦ ʪʦʤ, ʢʘʢ ʥʘʤ ʜʘʣʴʰʝ ʞʠʪʴ ʥʘ ʧʣʘʥʝʪʝ. ɹʫʜʫʱʝʝ ʯʝʣʦʚʝ-

ʯʝʩʪʚʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʪʱʘʪʝʣʴʥʦ ʣʶʜʠ ʙʫʜʫʪ ʧʨʦʜʫʤʳʚʘʪʴ ʠ ʧʣʘʥʠʨʦ-

ʚʘʪʴ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʰʘʛ ʥʘ ʧʫʪʠ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ.  
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ʉʦ ʩʚʦʠʤʠ ʧʦʧʨʘʚʢʘʤʠ ï ʚ ʯʫʞʦʡ ʫʩʪʘʚ 
 

ʇʦ ʩʦʦʙʱʝʥʠʶ ʊɸʉʉ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ ʨʘʟʨʘʙʦʪʘʣʦ ʧʨʦ-

ʝʢʪ ʠʟʤʝʥʝʥʠʡ ʚ ʋʩʪʘʚ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʈɸʅ), ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʟʘʜʘʯ, ʮʝʣʝʡ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʘʢʘʜʝʤʠʝʡ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. çʀʟʤʝʥʝʥʠʷ ʚ ʋʩʪʘʚ ʘʢʘʜʝʤʠʠ ʧʨʝʜʧʦʣʘʛʘ-

ʶʪ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʝʜʤʝʪ, ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʢʘʜʝʤʠʠ, 

ʧʦʣʥʦʤʦʯʠʷ ʧʨʝʟʠʜʝʥʪʘ ʘʢʘʜʝʤʠʠè, ï ʛʦʚʦʨʠʪʩʷ ʚ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʢ ʜʦʢʫʤʝʥʪʫ. 

ʎʝʣʠ ʈɸʅ, ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ ʥʦʚʦʛʦ ʫʩʪʘʚʘ, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʙʫʜʫʪ ʪʘʢʞʝ ʚʢʣʶʯʘʪʴ çʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʦʛʦ, ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʠ çʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ 

ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷè. ʊʘʢʞʝ ʘʢʘʜʝʤʠʷ ʙʫʜʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʵʢʩʧʝʨ-

ʪʠʟʝ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʈɸʅ ʚ ʝʞʝʛʦʜʥʳʭ ʜʦʢʣʘʜʘʭ ʧʨʝʟʠʜʝʥʪʫ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʫ 

ʈʌ ʙʫʜʝʪ ʦʙʷʟʘʥʘ ʦʪʯʠʪʳʚʘʪʴʩʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠ-

ʢʠ.  

ʄʳ ʩʝʡʯʘʩ ʥʝ ʙʫʜʝʤ ʦʙʩʫʞʜʘʪʴ ï ʯʪʦ ʚʦʟʥʠʢʣʦ ʚʤʝʩʪʦ ʥʝʢʦʛʜʘ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʥʘʫʯʥʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʤʠʨʘ: ʥʦʚʘʷ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʥʝʢʠʡ 

ʤʫʪʘʥʪ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʙʠʙʣʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. (ʀ ʪʦʪ ʠ ʜʨʫʛʦʡ ʚʘʨʠʘʥʪ ʩ ʦʜʠ-

ʥʘʢʦʚʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʤʦʞʝʪ ʚʦʧʣʦʪʠʪʴʩʷ ʚ ʬʦʨʤʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
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ʮʝʥʪʨʦʚ, ʅʆʎ.) ʆʙ ʵʪʦʤ ʤʦʞʥʦ ʜʦʣʛʦ ʠ ʙʝʟʨʝʟʫʣʴʪʘʪʥʦ ʩʧʦʨʠʪʴ. ʇʨʦʩʪʦ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ 

ʥʘ ʩʘʤ ʬʘʢʪ: ʥʝʢʦʝ ʤʠʥʠʩʪʝʨʩʪʚʦ ʚʥʦʩʠʪ ʠʟʤʝʥʝʥʠʷ ʚ ʋʩʪʘʚ ʈɸʅ. ʅʝ ʩʦʛʣʘʩʦʚʳʚʘʝʪ, ʥʝ ʧʨʝʜ-

ʣʘʛʘʝʪ ʘʢʘʜʝʤʠʠ ʠʟʤʝʥʠʪʴ ʫʩʪʘʚ ï ʥʝʪ, ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʢʪʠʨʫʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʜʦʢʫ-

ʤʝʥʪ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʚʩʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʘʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 

ʄʝʞʜʫ ʪʝʤ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʫʩʪʘʚʝ ʈɸʅ, ʚ ʧʝʨʚʦʤ ʞʝ ʨʘʟʜʝʣʝ çʆʙ-

ʱʠʝ ʧʦʣʦʞʝʥʠʷè ʟʘʧʠʩʘʥʦ: 

ç7. ʌʫʥʢʮʠʠ ʠ ʧʦʣʥʦʤʦʯʠʷ ʫʯʨʝʜʠʪʝʣʷ ʠ ʩʦʙʩʪʚʝʥʥʠʢʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ɸʢʘʜʝ-

ʤʠʠ ʦʪ ʠʤʝʥʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

8. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ ʠ ʧʦʣʥʦʤʦ-

ʯʠʷ ʫʯʨʝʜʠʪʝʣʷ ʠ ʩʦʙʩʪʚʝʥʥʠʢʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ɸʢʘʜʝʤʠʠ: 

ʘ) ʫʪʚʝʨʞʜʝʥʠʝ ʋʩʪʘʚʘ ɸʢʘʜʝʤʠʠ, ʘ ʪʘʢʞʝ ʚʥʦʩʠʤʳʭ ʚ ʥʝʛʦ ʠʟʤʝʥʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʦʙʱʠʤ 

ʩʦʙʨʘʥʠʝʤ ʯʣʝʥʦʚ ɸʢʘʜʝʤʠʠè (ʢʫʨʩʠʚ ï ɸ.ɺ.). 

ʊʦ ʝʩʪʴ ʠʟʤʝʥʷʪʴ ʋʩʪʘʚ ʈɸʅ ʧʨʘʚʦʤʦʯʥʦ ʪʦʣʴʢʦ ʦʙʱʝʝ ʩʦʙʨʘʥʠʝ ʯʣʝʥʦʚ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. 

ʅʦ ʪʘʢ ʢʘʢ ʘʢʘʜʝʤʠʷ ʙʦʣʴʰʝ ʥʝ ʩʫʙʲʝʢʪ ï ʚ ʵʪʦʤ, ʧʦʚʪʦʨʠʤ, ʠ ʩʦʩʪʦʷʣʘ ʮʝʣʴ ʨʝʬʦʨʤʳ ʘʢʘʜʝ-

ʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ï ʘ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠ-

ʪʠʢʠ, ʪʦ ʠ ʮʝʨʝʤʦʥʠʪʴʩʷ ʩ ʥʝʡ ʥʝ ʩʪʘʣʠ. 

 

ɸʢʘʜʝʤʠʷ ʟʘʧʫʪʘʣʘʩʴ ʚ ʧʦʢʘʟʘʥʠʷʭ 
 

ʂʦʤʤʝʥʪʘʨʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʈɸʅ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʉʄʀ, ʢʘʢ ʚʩʝʛʜʘ, ʜʠʧʣʦʤʘʪʠʯʥʳ, ʠʣʠ, 

ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʫʪʘʥʳ. 

çʂʘʞʜʳʡ, ʢʪʦ ʭʦʪʴ ʥʝʤʥʦʛʦ ʟʥʘʢʦʤ ʩ ʩʘʤʦʡ ʩʫʪʴʶ ʞʠʟʥʠ ʈɸʅ, ʧʦʥʠʤʘʝʪ, ʯʪʦ ʪʘʢʦʛʦ ʙʳʪʴ 

ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʤʦʞʝʪ, ʤʠʥʠʩʪʝʨʩʪʚʦ ʥʝ ʫʧʦʣʥʦʤʦʯʝʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʋʩʪʘʚ ʘʢʘʜʝʤʠʠ, ï ʟʘ-

ʷʚʠʣ ʚ ʠʥʪʝʨʚʴʶ çʈɻè ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʟʠʜʝʥʪʘ ʈɸʅ ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚ. ï ʂʘʢʦʚ ʥʘ ʩʘʤʦʤ ʜʝ-

ʣʝ ʧʦʨʷʜʦʢ ʧʦʜʛʦʪʦʚʢʠ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ? ʆʥ ʛʦʪʦʚʠʪʩʷ ʚ ʘʢʘʜʝʤʠʠ, ʟʘʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʫʩʪʘʚʥʦʡ ʢʦʤʠʩʩʠʝʡ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʥʦʩʠʪʩʷ ʥʘ ʦʙʱʝʝ ʩʦʙʨʘʥʠʝ ʈɸʅ. ʕʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʩʭʝʤʘ. ʅʦ ʪʘʢ ʢʘʢ ʋʩʪʘʚ ʫʪʚʝʨʞʜʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʪʦ ʚʩʝ ʥʘʧʨʘʚʣʷʝʤʳʝ ʪʫʜʘ 

ʜʦʢʫʤʝʥʪʳ ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩ ʄʠʥʦʙʨʥʘʫʢʠ, ʢʦʪʦʨʦʝ ʧʦ ʟʘʢʦʥʫ ʦʪʚʝʯʘʝʪ ʟʘ 

ʚʩʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʚ ʩʪʨʘʥʝ. ʄʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʦʟʠʮʠʠ 

ʩʪʦʨʦʥ ʧʦ ʢʘʢʦʤʫ-ʪʦ ʚʦʧʨʦʩʫ ʨʘʩʭʦʜʷʪʩʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʪʦʚʠʪʩʷ ʜʦʢʫʤʝʥʪ ʧʦ ʨʘʟʥʦʛʣʘʩʠ-

ʷʤ, ʠ ʦʥ ʚʥʦʩʠʪʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʆʥʦ ʧʨʠʥʠʤʘʝʪ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝè. 

ʀʪʘʢ, ʄʠʥʦʙʨʥʘʫʢʠ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ ʧʝʨʝʢʨʘʠʚʘʪʴ ʋʩʪʘʚ ʈɸʅ, ʥʦ ʩʦ ʚʩʝʤʠ ʧʨʝʜʣʘʛʘʝʤʳʤʠ 

ʧʦʧʨʘʚʢʘʤʠ ʘʢʘʜʝʤʠʷ ʩʦʛʣʘʩʥʘ ʠ, ʤʘʣʦ ʪʦʛʦ, ʫʞʝ ʜʘʚʥʦ ʨʘʙʦʪʘʝʪ ʧʦ ʵʪʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʥʘ ʆʙʱʝʤ ʩʦʙʨʘʥʠʠ ʈɸʅ 23ï24 ʘʧʨʝʣʷ ʚʩʝ ʵʪʠ çʥʝʟʘʢʦʥʥʳʝè ʤʠʥʠʩʪʝʨʩʢʠʝ ʧʦ-

ʧʨʘʚʢʠ ʙʫʜʫʪ ʙʣʘʛʦʧʦʣʫʯʥʦ ʚʥʝʩʝʥʳ ʚ ʫʩʪʘʚ ʘʢʘʜʝʤʠʠ ʠ ʩʪʘʥʫʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʦʣʥʝ ʟʘ-

ʢʦʥʥʳʤʠ. 

ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ, ʚ ʷʥʚʘʨʝ, ʈɸʅ ʫʞʝ ʚʳʩʪʫʧʘʣʘ ʩ ʧʦʜʦʙʥʳʤʠ ʥʝʫʢʣʶʞʠʤʠ ʦʙʲʷʩʥʝʥʠʷʤʠ 

ʩʦʚʩʝʤ ʚ ʜʨʫʛʦʡ ʩʠʪʫʘʮʠʠ. ʉʥʘʯʘʣʘ, 18 ʷʥʚʘʨʷ, ʧʨʝʩʩ-ʩʣʫʞʙʘ ʈɸʅ ʦʙʲʷʚʣʷʝʪ ʦ çʪʦʨʞʝʩʪʚʝʥ-

ʥʦʡ ʮʝʨʝʤʦʥʠʠ ʧʨʠʩʚʦʝʥʠʷ ʟʚʘʥʠʷ çʇʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè ʉʚʷ-

ʪʝʡʰʝʤʫ ʇʘʪʨʠʘʨʭʫ ʄʦʩʢʦʚʩʢʦʤʫ ʠ ʚʩʝʷ ʈʫʩʠ ʂʠʨʠʣʣʫ ʠ ʧʨʝʜʩʝʜʘʪʝʣʶ ʉʦʚʝʪʘ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ʀ. ʄʘʪʚʠʝʥʢʦè. 

ʅʦ ʫʞʝ 22 ʷʥʚʘʨʷ çʇʨʝʟʠʜʠʫʤ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʩʦʦʙʱʘʝʪ, ʯʪʦ ʘʥʦʥʩ ʟʘʩʝʜʘʥʠʷ 

ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ, ʦʙʲʷʚʣʝʥʥʳʡ ʘʧʧʘʨʘʪʦʤ ʈɸʅ ʠ ʨʘʟʦʩʣʘʥʥʳʡ ʧʨʝʩʩ-ʩʣʫʞʙʦʡ ʈɸʅ 18 ʷʥʚʘ-

ʨʷ, ʩʦʜʝʨʞʘʣ ʦʰʠʙʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʩʚʦʝʥʠʠ ʟʚʘʥʠʷ çʇʦʯʝʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʈɸʅè 

ʉʚʷʪʝʡʰʝʤʫ ʇʘʪʨʠʘʨʭʫ ʄʦʩʢʦʚʩʢʦʤʫ ʠ ʚʩʝʷ ʈʫʩʠ ʂʠʨʠʣʣʫ ʠ ʧʨʝʜʩʝʜʘʪʝʣʶ ʉʦʚʝʪʘ ʌʝʜʝʨʘ-

ʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ʀ. ʄʘʪʚʠʝʥʢʦè. (ʂʩʪʘʪʠ, ʢʘʢ ʦʪʤʝʯʘʣʠ 

ʚ ʧʨʝʩʩ-ʩʣʫʞʙʝ ʈɸʅ, ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʷ ʩʦʙʠʨʘʣʠʩʴ ʥʘʛʨʘʜʠʪʴ ʩ ʬʦʨʤʫʣʠʨʦʚʢʦʡ çɿʘ ʧʦʧʫ-

ʣʷʨʠʟʘʮʠʶ ʥʘʫʢʠ ʠ ʝʝ ʩʙʣʠʞʝʥʠʝ ʩ ʨʝʣʠʛʠʝʡè.) 

ʄʝʞʜʫ ʧʨʦʯʠʤ, ʚ ʧʨʦʝʢʪʝ ʥʦʚʦʛʦ ʋʩʪʘʚʘ ʈɸʅ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪ ʄʠʥʦʙʨʥʘʫʢʠ, ʝʩʪʴ ʠ 

ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ: ʇʨʝʟʠʜʝʥʪ ʈɸʅ çʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘʱʠʪʫ ʩʚʝ-

ʜʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ, ʩʣʫʞʝʙʥʫʶ ʠ ʠʥʫʶ ʦʭʨʘʥʷʝʤʫʶ ʟʘʢʦʥʦʤ ʪʘʡʥʫ, ʘ 
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ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʪʜʝʣʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʝʝ ʩʪʨʫʢʪʫʨʫ, ʧʦ ʟʘ-

ʱʠʪʝ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡè. ɸ ʢʨʦʤʝ ʪʦʛʦ, ʧʦʧʨʘʚʢʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʢʣʶʯʝʥʠʝ ʚ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʫʯʨʝʞʜʝʥʠʷ (ʈɸʅ) ʢʦʦʨʜʠʥʘʮʠʶ çʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʩʬʝʨʝ ʦʙʦʨʦʥ-

ʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʦʨʦʥʳ ʩʪʨʘʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘè. 

ɽʩʣʠ ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʥʝ ʤʦʞʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʦ ʢʘʢ 

ʦʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʥʦʚʳʭ ʜʣʷ ʩʝʙʷ ʬʫʥʢʮʠʡ ʚ ʩʬʝʨʝ çʦʭʨʘʥʷʝʤʦʡ 

ʟʘʢʦʥʦʤ ʪʘʡʥʳè ʠ çʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʦʨʦʥʳ ʩʪʨʘʥʳè? 

ʅʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ ʚʘʨʠʘʥʪ, ʯʪʦ ɸʢʘʜʝʤʠʶ ʥʘʫʢ ʧʨʦʩʪʦ ʭʦʪʷʪ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ, ʧʦʜʩʪʘʚʠʪʴ, 

ʥʘʜʝʣʠʚ ʪʘʢʠʤʠ ʬʫʥʢʮʠʷʤʠ. ʀ ʦʥʘ ʩ ʨʘʜʦʩʪʴʶ ʩʘʤʘ ʠʜʝʪ ʚ ʧʨʠʛʦʪʦʚʣʝʥʥʫʶ ʜʣʷ ʥʝʝ ʣʦʚʫʰʢʫ. 

ʅʦ ʥʘʯʘʣʦʩʴ ʵʪʦ ʥʝ ʚʯʝʨʘ ʠ ʜʘʞʝ ʥʝ ʧʷʪʴ ʣʝʪ ʥʘʟʘʜ, ʚ ʠʶʥʝ 2013 ʛʦʜʘ. ɻʦʨʘʟʜʦ ʨʘʥʴʰʝ... 
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12 ʩʝʥʪʷʙʨʷ 2006 ʛʦʜʘ ʥʘ ʟʘʩʝʜʘʥʠʠ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ ʘʢʘʜʝʤʠʢʠ ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʠʣʠʩʴ ʩ 

ʧʨʝʜʣʦʞʝʥʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʟʘʢʦʥʦʧʨʦʝʢʪʦʤ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʌʝʜʝʨʘʣʴʥʳʡ 

ʟʘʢʦʥ çʆ ʥʘʫʢʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝè. 

ʊʦʛʜʘ ʧʨʝʩʩ-ʩʣʫʞʙʘ ʈɸʅ ʩʦʦʙʱʘʣʘ: ç1. ʇʨʠʦʩʪʘʥʦʚʠʪʴ ʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʛʦʪʦʚ-

ʢʦʡ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʚʳʙʦʨʦʚ ʧʨʝʟʠʜʝʥʪʘ ʈɸʅ, ʩʦʩʪʘʚʘ ʧʨʝʟʠʜʠʫʤʘ ʈɸʅ, ʨʫʢʦʚʦʜʩʪʚʘ ʦʪʜʝʣʝ-

ʥʠʡ ʈɸʅ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʪʜʝʣʝʥʠʡ ʈɸʅ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ, ʨʝʛʠ-

ʦʥʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʈɸʅ, ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʪʜʝʣʝʥʠʡ ʈɸʅ ʜʦ ʧʨʠʥʷ-

ʪʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʈʌ ʨʝʰʝʥʠʷ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ 

ʥʘʫʢʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝè, ʦʜʦʙʨʝʥʥʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 7 ʩʝʥʪʷʙʨʷ 2006 ʛ. 2. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ ʦʪ 6 ʠʶʥʷ 2006 ʛ. 

ˉ 172 çʆ ʧʨʦʚʝʜʝʥʠʠ ʆʙʱʝʛʦ ʩʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè ʦʪʤʝʥʠʪʴè. 

çʇʨʝʜʣʘʛʘʝʤʳʡ ʟʘʢʦʥʦʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʰʝʥʠʝ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ, ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʝʡʩʪʚʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʝʝ ʨʘʟʚʠʪʠʝʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡè, ï ʛʦ-

ʚʦʨʠʣʦʩʴ ʚ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʢ ʧʨʦʝʢʪʫ ʟʘʢʦʥʘ ʧʨʠ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ɻʦʩʜʫʤʫ ʈʌ. 

ʕʪʦʪ ʟʘʢʦʥʦʧʨʦʝʢʪ ʬʘʢʪʠʯʝʩʢʠ ʣʠʰʘʣ ʈɸʅ ʙʦʣʴʰʦʡ ʠ ʛʣʘʚʥʦʡ ʯʘʩʪʠ ʩʚʦʝʡ ʘʚʪʦʥʦʤʠʠ. 

ʉʦʛʣʘʩʥʦ ʧʦʧʨʘʚʢʘʤ, ʩʦʜʝʨʞʘʚʰʠʤʩʷ ʚ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ, ʩʪʘʪʫʩ ʈɸʅ ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ çʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè. ʇʨʝʟʠʜʝʥʪ ʘʢʘʜʝʤʠʠ ʭʦʪʷ ʠ ʠʟʙʠʨʘʝʪʩʷ ʆʙʱʠʤ ʩʦʙʨʘʥʠʝʤ 

ʈɸʅ, ʥʦ ʝʛʦ ʢʘʥʜʠʜʘʪʫʨʘ ʧʦʩʣʝ ʵʪʦʛʦ ʫʪʚʝʨʞʜʘʝʪʩʷ ʛʣʘʚʦʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʫʩʪʘʚ ï ʧʨʘʚʠʪʝʣʴ-

ʩʪʚʦʤ. 

ɸʚʪʦʥʦʤʠʷ ʈɸʅ ʣʠʢʚʠʜʠʨʦʚʘʣʘʩʴ ʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʶʜʞʝʪʘ ʥʘ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʚʟʷʣʦ ʥʘ ʩʝʙʷ ʧʨʘʚʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʦʢʣʘʜʳ ʘʢʘʜʝʤʠʢʦʚ ʠ ʯʣʝ-

ʥʦʚ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ... 

ɼʘ, ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚʥʝʰʥʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʜʘ, ʩʦʦʙʨʘʟʫʷʩʴ ʩ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ, ʥʦ ʚʩʝ ʞʝ ʚ ʨʘʤʢʘʭ ʘʚʪʦʥʦʤʥʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʶʨʠʩʜʠʢʮʠʠ ʈɸʅ 

ʧʨʠʥʷʣʘ ʵʪʦ ʨʝʰʝʥʠʝ. 

ʉʝʛʦʜʥʷ ʩʠʪʫʘʮʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʜʨʫʛʘʷ. ʋʩʪʘʚ ʈɸʅ ʬʦʨʤʠʨʫʝʪʩʷ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʤ ʚʝ-

ʜʦʤʩʪʚʦʤ, ʥʝ ʠʤʝʶʱʠʤ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ  ʢ ʩʦʙʩʪʚʝʥʥʦ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʅʦ ʟʘʪʦ 

ʵʪʦ ʚʝʜʦʤʩʪʚʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʨʘʩʧʦʨʷʜʠʪʝʣʝʤ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʛʨʘʞʜʘʥʩʢʫʶ ʥʘʫʢʫ 

ʚ ʈʦʩʩʠʠ. ʇʦ ʜʘʥʥʳʤ ʀʥʩʪʠʪʫʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʵʢʦʥʦʤʠʢʠ ʟʥʘʥʠʡ ʅʀʋ 

çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè, ʚ 2019 ʛʦʜʫ ʯʝʨʝʟ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʭʦʜʠʪ 41,8% ʘʩʩʠʛʥʦʚʘʥʠʡ ʥʘ ʛʨʘʞʜʘʥʩʢʫʶ ʥʘʫʢʫ (173,9 ʤʣʨʜ ʨʫʙ.). ʇʨʠʯʝʤ ʦʙʲʝʤ ʘʩʩʠʛ-

ʥʦʚʘʥʠʡ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚ 2019 ʛʦʜʫ 

ʦʞʠʜʘʝʪʩʷ ʚ ʨʘʟʤʝʨʝ 178,9 ʤʣʨʜ ʨʫʙ. ʀʟ ʥʝʛʦ 77,9% (139,4 ʤʣʨʜ) ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʄʠʥʦʙʨʥʘ-

ʫʢʠ. ʏʪʦ ʵʪʦ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ? 

ʉʚʝʨʭʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʧʦʨʳ ʦ ʩʫʜʴʙʝ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʫʞʝ ʥʝ 

ʠʤʝʶʪ ʥʠʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʨʝʘʣʴʥʦʩʪʠ. ʍʠʪʨʦʫʤʥʳʝ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʠʥʪʨʠʛʠ, ʢʦʪʦʨʳʝ 

ʩʧʣʝʪʘʶʪʩʷ ʠ ʨʘʩʧʣʝʪʘʶʪʩʷ ʚʦʢʨʫʛ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʢʘʢ ʢʦʣʴʮʘ ʧʠʪʦʥʘ ʂʘʘ ʚʦʢʨʫʛ ʧʦʡ-
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ʤʘʥʥʦʡ ʠʤ ʙʝʜʥʷʛʠ-ʤʘʨʪʳʰʢʠ, ʧʨʠʥʦʩʷʪ ʷʚʥʦ ʣʠʰʴ ʤʦʨʘʣʴʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ, ʧʨʠʯʝʤ 

ʫʯʘʩʪʥʠʢʘʤ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. ʀʜʝʪ ʜʝʣʝʞ ʰʢʫʨʳ ʥʝ ʪʦ ʯʪʦʙʳ ʥʝ ʫʙʠʪʦʛʦ, ʥʦ ʜʘʚʥʦ ʫʞʝ ʟʘʥʝ-

ʩʝʥʥʦʛʦ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʤʝʜʚʝʜʷ - ʨʦʩʩʠʡʩʢʦʡ  ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ. 

ɺʧʨʦʯʝʤ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʤʳ ʥʝ ʦʜʠʥʦʢʠ. 

ʂʘʢ ʨʘʟ ʚ 2005 ʛʦʜʫ ʠʟʚʝʩʪʥʳʡ ʘʤʝʨʠʢʘʥʩʢʠʡ ʧʠʩʘʪʝʣʴ, ʬʫʪʫʨʦʣʦʛ, ʘʚʪʦʨ ʞʫʨʥʘʣʦʚ 

Fortune, Wired, Newsweek ɹʨʶʩ ʉʪʝʨʣʠʥʛ ʩʜʝʣʘʣ ʧʨʦʛʥʦʟ ʥʘ ʙʣʠʞʘʡʰʠʝ 50 ʣʝʪ ʨʘʟʚʠʪʠʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ ʚ ʤʠʨʝ. 15 ʣʝʪ ʥʘʟʘʜ ʙʫʜʫʱʝʝ ʨʠʩʦʚʘʣʦʩʴ ʪʘʢ: çɸʢʘʜʝʤʠʯʝʩʢʦʡ ʩʬʝ-

ʨʝ ʧʨʠ ʧʦʜʦʙʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʥʝ ʫʜʘʩʪʩʷ ʩʦʭʨʘʥʠʪʴ ʪʨʘʜʠʮʠʠ ʟʘʧʘʜʥʦʡ ʤʦʜʝʣʠ, ʩʫʱʝ-

ʩʪʚʦʚʘʚʰʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʚʷʪʠ ʚʝʢʦʚ. ʆʥʘ ʩʪʘʥʝʪ ʧʦʭʦʞʘ ʥʘ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ ï ʚʩʝ ʨʘʟʫʤʥʦ, ʤʦʙʠʣʴʥʦ, ʥʦ ʞʝʩʪʢʦ ʩʬʦʢʫʩʠʨʦʚʘʥʦ ʥʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʠ-

ʙʳʣʠ. ʀʩʯʝʟʥʫʪ ʰʪʘʪʥʳʝ ʜʦʣʞʥʦʩʪʠ, ʠ ʣʠʰʴ ʥʝʤʥʦʛʠʤ ʨʝʟʝʨʚʫʘʨʘʤ ʘʙʩʪʨʘʢʪʥʦʛʦ ʟʥʘʥʠʷ 

ʫʜʘʩʪʩʷ ʫʢʨʳʪʴʩʷ ʦʪ ʥʘʧʦʨʘ ʨʳʥʢʘ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʚʝʨʦʷʪʥʦ, ʠʟʤʝʥʷʪʩʷ, ʧʦʜ-

ʩʪʨʦʠʚʰʠʩʴ ʧʦʜ ʧʨʘʢʪʠʢʫ ʙʠʟʥʝʩʘ, ʧʨʠʯʝʤ ʥʦʚʳʝ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ ʤʦʛʫʪ çʧʦʟʘ-

ʠʤʩʪʚʦʚʘʪʴè ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʨʳʭ. ʌʠʟʠʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ (ʩʪʘʨʦʤʦʜʥʘʷ ʠ ʦʪʥʦʩʷʱʘʷʩʷ 

ʢ ʭʦʣʦʜʥʦʡ ʚʦʡʥʝ) ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʝʡ (ʦʯʝʥʴ ʩʦʙʣʘʟʥʠʪʝʣʴʥʦʡ ʠ 

ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ). ʅʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʫʪ ʩ ʛʦʣʦʚʦʢʨʫʞʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʠʟ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʚ ʜʨʫʛʫʶ, ʦʩʪʘʚʣʷʷ ʙʝʟ ʨʘʙʦʪʳ ʣʶʙʦʛʦ ʧʨʦʬʝʩʩʦʨʘ, ʢʦʪʦʨʳʡ 

ʦʢʘʞʝʪʩʷ ʩʣʠʰʢʦʤ ʩʪʘʨʦʤʦʜʥʳʤ, ʯʪʦʙʳ ʜʝʨʞʘʪʴʩʷ ʥʘ ʧʣʘʚʫ: ʙʠʦʣʦʛʠʷ, ʦʙʲʝʜʠʥʠʚʰʠʩʴ ʩ ʢʠ-

ʙʝʨʥʝʪʠʢʦʡ, ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʙʠʦʠʥʬʦʨʤʘʪʠʢʫ. ʊʘʢʩʦʥʦʤʠʷ, ʢʦʛʜʘ ʠʟ ʥʝʝ ʚʳʙʨʦʩʷʪ ʝʩʪʝʩʪʚʝʥ-

ʥʫʶ ʠʩʪʦʨʠʶ, ʧʦʨʦʜʠʪ ʥʦʚʝʡʰʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷè. 

ʀ ʵʪʦ ʙʫʜʫʱʝʝ ʫʞʝ ʥʘʯʘʣʦʩʴ.  
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ʎʝʥʥʦʩʪʴ ʨʘʩʩʫʞʜʝʥʠʡ 
ʆʨʜʠʥ ʉ.ɺ. 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌʊʀ ʠʤ. ɸ.ʌ. ʀʦʬʬʝ ʈɸʅ 

stas_ordin@mail.ru 

ʏʠʪʘʡʪʝ ʢʥʠʞʢʠ, ʪʦʚʘʨʠʱʠ!è 

ʇʨʝʘʤʙʫʣʘ 
 

ʈʘʩʩʫʜʠʪʝʣʴʥʳʡ ï ʧʦʯʪʠ ʯʪʦ ʩʠʥʦʥʠʤ ʨʘʟʫʤʥʦʛʦ. ʂʘʢ ʥʘ ʦʙʳʚʘʪʝʣʴʩʢʦʤ ʫʨʦʚʥʝ. ʊʘʢ ʠ ʚ 

ʥʘʫʢʝ. ʀ, ʢʘʟʘʣʦʩʴ, ʙʳ, ʚʩʸ ʧʨʦʩʪʦ ï ʣʠʙʦ ʛʦʚʦʨʠʰʴ ʠ ʜʝʡʩʪʚʫʝʰʴ ʥʘ ʙʘʟʝ ʧʨʠʤʠʪʠʚʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʠʣʠ ʥʘ ʙʘʟʝ ʥʝ ʥʘ ʤʥʦʛʦ ʙʦʣʝʝ ʩʣʦʞʥʳʭ, ʦʙʳʚʘʪʝʣʴʩʢʠʭ ʨʝʬʣʝʢʩʦʚ, ʣʠʙʦ ʥʘ ʙʘʟʝ 

ʥʝʢʠʭ ʦʙʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠʟ ʩʦʟʥʘʪʝʣʴʥʦʡ ʩʬʝʨʳ ʟʥʘʥʠʡ, ʪʦ ʙʠʰʴ ʥʝʢʦʡ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʚ ʛʦʣʦʚʝ ʢʘʨʪʠʥʳ ʄʠʨʘ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʠ ʨʝʣʠʛʠʦʟʥʘʷ ʢʘʨʪʠʥʘ ʥʝ ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʩʦʟʥʘʪʝʣʴʥʦʡ 

ʩʬʝʨʳ ʟʥʘʥʠʷ, ʘ ʦʜʥʘ ʠʟ ʬʦʨʤ ʝʸ ʧʨʦʷʚʣʝʥʠʷ, ʥʦ ʩʢʦʨʝʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʘʷ (ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠ ʥʘ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ). ʇʨʘʚʜʘ, ʚ ʵʪʦʡ ʬʦʨʤʝ ʩʦʙʩʪʚʝʥʥʦ ʬʦʨʤʘ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ ʩʦʜʝʨʞʘʥʠʝʤ ʠ, 

ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʟʘʧʨʝʱʘʝʪ ʝʸ ʧʨʦʛʨʝʩʩ, ʨʘʩʰʠʨʝʥʠʝ. 

ʅʦ ʷ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚ ʨʘʩʩʫʞʜʝʥʠʷʭ ʦ ʨʝʣʠʛʠʠ ʥʝ ʙʫʜʫ ʪʷʛʘʪʴʩʷ (ʚ ʜʝʪʘʣʷʭ) ʩ ʣʶʙʠʪʝʣʷʤʠ 

ʵʪʦʡ ʢʘʨʪʠʥʳ ʄʠʨʘ: ʥʠ ʩ ʠʩʢʨʝʥʥʝ ʚʝʨʫʶʱʠʤʠ, ʥʠ ʩ ʧʨʘʛʤʘʪʠʢʘʤʠ, ʧʘʨʘʟʠʪʠʨʫʶʱʠʤʠ ʥʘ 

ʵʪʦʡ ʢʘʨʪʠʥʝ ʄʠʨʘ ï ʧʦʧʘʤʠ ʠ ʪʝʦʣʦʛʘʤʠ. ʗ ʢʦʩʥʫʩʴ, ʦʧʷʪʴ ʞʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ 

ʄʠʨʘ, ʢʦʪʦʨʫʶ, ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʦʧʠʩʳʚʘʶ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʚʦ ʚʩʝʭ ʩʚʦʠʭ ʥʘʫʯʥʦ-

ʧʦʧʫʣʷʨʥʳʭ ʠ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ. ʅʦ ʢʘʢ ʬʘʢʪ, ʥʘʜʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʠʩʢʨʝʥʥʝ çʚʝʨʫʶʱʠʭè ʚ 

ʥʘʫʯʥʫʶ ʢʘʨʪʠʥʫ ʄʠʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚ ʘʙʩʦʣʶʪʥʦʤ ʠʩʯʠʩʣʝʥʠʠ ʤʝʥʴʰʝ, ʯʝʤ ʧʘʩʪʚʳ ʫ ʩʚʷ-

ʱʝʥʥʠʢʦʚ, ʘ ʧʨʘʛʤʘʪʠʢʦʚ ʠ ʩʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠ, ʪʝʤ ʙʦʣʝʝ, ʩʨʝʜʠ 

ʯʠʥʦʚʥʠʢʦʚ ʠ çʧʦʧʦʚ ʥʘʫʢʠè ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ çʥʘʫʯʥʦʡ ʧʘʩʪʚʝè ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ. 

ʀ ʵʪʦ, ʜʦ ʙʝʟʦʙʨʘʟʠʷ ʜʦʚʝʜʸʥʥʘʷ, ʦʧʷʪʴ ʞʝ ʚ ʈʦʩʩʠʠ, ʧʨʦʧʦʨʮʠʷ, ʪʦʞʝ ʝʩʪʝʩʪʚʝʥʥʘ, ʪʘʢ ʢʘʢ 

ʚʣʘʩʪʠ ʥʫʞʥʘ ʣʠʰʴ ʜʝʢʦʨʘʮʠʷ. 

ʊʘʢ, ʚʠʮʝ-ʧʨʝʤʴʝʨ ʊʘʪʴʷʥʘ ɻʦʣʠʢʦʚʘ, ʚʳʩʪʫʧʘʷ ʥʘ çʥʘʫʯʥʦʤ ʩʙʦʨʠʱʝè, ʟʘʷʚʠʣʘ, ʯʪʦ ʩʯʠ-

ʪʘʝʪ 18% ʜʝʥʝʛ, ʚʳʜʝʣʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʘ ʥʘʫʢʫ, ʧʦʪʨʘʯʝʥʳ ʚʧʫʩʪʫʶ, ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ. ʗ ʥʝ ʩʦʤʥʝʚʘʶʩʴ, ʯʪʦ ʘʨʠʬʤʝʪʠʢʫ ʉʏʀʊɸʊʔ ʠ ʩʘʤʘ ɻʦʣʠʢʦʚʘ ʫʤʝʝʪ, ʪʘʢ ʞʝ 

ʢʘʢ ʥʝ ʩʦʤʥʝʚʘʶʩʴ, ʯʪʦ ʉʏʀʊɸʊʔ ʮʝʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʫʤʝʶʪ ʥʠ ʩʘʤʘ ɻʦʣʠ-

ʢʦʚʘ, ʥʠ ʩʦʩʪʘʚʠʪʝʣʠ ʝʸ ʨʝʯʠ, ʥʠ ʜʘʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʘʢʘʜʝʤʠʢʠ. ʅʘʫʯʥʫʶ ʎʝʥʥʦʩʪʴ ʉʏʀ-

ʊɸʊʔ ʣʫʯʰʝ ʚʩʝʭ ʫʤʝʝʪ ʅʘʫʯʥʘʷ ɻʦʣʦʚʘ, ʠ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʯʥʘʷ ʙʶʨʦʢʨʘ-

ʪʠʷ ʧʨʠʢʣʘʜʳʚʘʝʪ ʚʩʝ ʩʠʣʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʪʘʪʫʩ-ʢʚʦ ʙʝʟʛʦʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ, ʬʘʢʪʠʯʝʩʢʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʠʭ ʤʘʣʦ-ʤʘʣʴʩʢʠ ʙʝʟʙʝʜʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʊʘʢ ʯʪʦ 

ʜʘʞʝ ʥʘ ʫʨʦʚʥʝ ʘʨʠʬʤʝʪʠʢʠ ʚ ʜʦʢʣʘʜʝ ɻʦʣʠʢʦʚʦʡ ʦʰʠʙʢʘ ï ʧʨʠ ʦʙʱʝʤ ʫʨʦʚʥʝ ʬʠʥʘʥʩʠʨʦʚʘ-

ʥʠʷ ʥʘʫʢʠ ʚ ʈʦʩʩʠʠ ʥʠʞʝ ʕʬʠʦʧʩʢʦʛʦ, 88% ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʥʘʫʢʫ ʞʘʣʢʠʭ ʜʝʥʝʛ ʧʦʰʣʠ ʥʘ ʪʘ-

ʢʠʭ ʞʝ ʯʠʥʦʚʥʠʢʦʚ, ʢʘʢ ʠ ʦʥʘ ï ʥʘ ʥʘʫʯʥʫʶ ʙʶʨʦʢʨʘʪʠʶ, ʪʦ ʙʠʰʴ ʚʧʫʩʪʫʶ. 

ʕʪʦ ʧʨʝʢʨʘʩʥʦ ʚʠʜʥʦ ʧʦ ʨʘʙʦʪʘʤ ʧʦʙʝʜʠʪʝʣʝʡ ʨʘʟʥʳʭ ʢʦʥʢʫʨʩʦʚ ʠ ʛʨʘʥʦʪʦʧʦʣʫʯʘʪʝʣʷʤ 

ʈʌʌʀ. ʀ ʥʝ ʜʘʣʸʢ ʪʦʪ ʜʝʥʴ, ʢʦʛʜʘ ʵʪʦʪ ʧʨʦʮʝʥʪ ʚʧʫʩʪʫʶ ʧʦʪʨʘʯʝʥʥʳʭ ʜʝʥʝʛ ʜʦʡʜʸʪ ʜʦ 100%, 

ʪ.ʢ. ʚ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʝ ʦʨʠʝʥʪʠʨʳ ʠ ʛʣʦʙʘʣʴʥʳʝ (ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ) ʠ ʣʦʢʘʣʴʥʳʝ (ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʝ) ʣʠʰʴ ʢʨʘʪʢʦʩʨʦʯʥʳʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʩʠʶʤʠʥʫʪʥʳʝ. ʊʘʢ ʯʪʦ ʚ ʨʝʘʣʴʥʦʩʪʠ (ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ) ʩʘʤʘ ʧʦʧʳʪʢʘ ʠʩʪʠʥʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦʩʪʠ ʠ ʥʝʥʘ-

ʫʯʥʦʩʪʠ, ʜʘʞʝ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ, ʬʘʢʪʠʯʝʩʢʠ ʥʝʨʝʘʣʴʥʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ. ʅʦ, ʷ ʩʯʠʪʘʶ, ʨʝʘʣʴʥʘ ʚ 

ʧʣʘʥʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʨʘʩʰʠʨʝʥʠʷ ʠʩʪʠʥʥʦ ʥʘʫʯʥʦʡ ʧʘʩʪʚʳ (ʯʝʤ ʩʦʙʩʪʚʝʥʥʦ ʷ ʠ ʟʘʥʠʤʘʶʩʴ ʚ 

ʩʚʦʠʭ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʩʪʘʪʴʷʭ), ʠ ʈɸʉʐʀʈɽʅʀʗ ʅɸʋʏʅʓʍ ʇʈɽɼʉʊɸɺʃɽʅʀʁ. 

 

ʅʘʫʯʥʘʷ ʨʘʟʫʤʥʦʩʪʴ 

 
ɽʩʪʴ ʜʚʘ ʧʦʜʭʦʜʘ ʚ ʥʘʫʯʥʦʤ ʘʥʘʣʠʟʝ ʣʶʙʦʛʦ ʷʚʣʝʥʠʷ: ʯʠʩʣʝʥʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ. ʉʝʡ-

ʯʘʩ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʯʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʝʚʘʣʠʨʫʝʪ. ʀ ʥʝ ʪʦʣʴʢʦ ʚ ʬʠ-

ʟʠʢʝ ï ʠ ʣʶʜʝʡ ʧʦ ʛʦʣʦʚʘʤ, ʢʘʢ ʩʢʦʪ, ʩʯʠʪʘʶʪ. ʅʦ ʠʜʝʡʥʳʡ ʢʨʠʟʠʩ ʚ ʩʘʤʦʡ ʥʘʫʢʝ ʪʘʢʞʝ ʚʦ 
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ʤʥʦʛʦʤ çʦʙʷʟʘʥè ʠʤʝʥʥʦ ʯʠʩʣʝʥʥʦʤʫ ʧʦʜʭʦʜʫ. ʏʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʝʛʦ ʛʨʦ-

ʤʦʟʜʢʦʩʪʴ, ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʤʠʥʠʤʫʤʘ ʤʘʪʝʤʘʪʠʢʠ. ʉ ʵʪʠʤ ʤʠʥʠʤʫʤʦʤ ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʚʷʟʘʥʘ 

ʝʛʦ ʙʝʩʩʠʩʪʝʤʥʦʩʪʴ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʛʨʦʤʦʟʜʢʦʩʪʴ (ʯʪʦ ʪʫʧʦ çʨʝʰʘʝʪʩʷè ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʨʦʚ (ʪʦʞʝ ʪʫʧʦʛʦ) ʠ ʸʤʢʦʩʪʠ ʚʠʥʯʝʩʪʝʨʦʚ). ʅʦ ʚ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʡ ʥʘʫʢʝ ʯʠʩʣʝʥʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʣʠʰʴ ʚ ʚʠʜʝ ʢʦʥʪʨʦʣʴʥʳʭ, ʬʠʥʠʰ-

ʥʳʭ ʦʮʝʥʦʢ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʤʠʥʠʤʫʤʫ ï ʧʦ ʟʘʢʦʥʘʤ ʩʦʭʨʘʥʝʥʠʷ ï ʪʦʛʜʘ ʢʘʢ ʝʛʦ ʧʦʚʩʝʤʝʩʪ-

ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʙʦʣʝʝ ʯʝʤ ʜʦʙʘʚʣʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʰʫʤʘ ʢ ʘʥʘʣʦʛʦʚʦʤʫ. ʇʦʵʪʦʤʫ ʷ ʠ 

ʩʘʤ ʥʝʨʝʜʢʦ ʧʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʘʛʘʶ ʨʘʚʥʳʤ 

ʝʜʠʥʠʮʝ ʠ ʩʣʝʞʫ ʣʠʰʴ ʟʘ ʥʝ ʥʘʨʫʰʝʥʠʝʤ ʨʘʟʤʝʨʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʬʫʥʢʮʠʡ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʯʠʩʣʝʥʥʦʤʫ ʧʦʜʭʦʜʫ ʠ ʷʚʣʷʝʪʩʷ ʫʧʦʤʷʥʫʪʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʘʣʠʟ ʬʫʥʢʮʠʡ, ʪʦ ʙʠʰʴ, ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʦʙʳʪʠʷ-

ʤʠ ʠ ʷʚʣʝʥʠʷʤʠ. ɺ ʪʦʤ ʯʠʩʣʝ ʠ ʘʥʘʣʠʟ ʩʘʤʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʚʷʟʝʡ ʠʣʠ ʦʨʪʦ-

ʛʦʥʘʣʴʥʦʩʪʠ ʠʭ. ʀ ʟʜʝʩʴ ʫʞʝ ʪʨʝʙʫʝʪʩʷ ʠ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʘ ʚʝʨʥʝʝ ʝʸ ʚʠʜʝʥʠʝ. ʊʘʢ 

ʧʨʦ ʄʘʥʜʝʣʴʰʪʘʤʘ ʛʦʚʦʨʠʣʠ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʦʧʠʩʘʪʴ ʣʶʙʦʝ ʷʚʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. ɸ ʧʨʦ ʃʘʥʜʘʫ ʛʦʚʦʨʠʣʠ ï ʥʘ ʫʨʦʚʥʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɹʳʣʠ ʠ 

ʬʠʟʠʢʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʣʸʪʘ, ʢʘʢ ʪʦʪ ʞʝ ɺʣʘʩʦʚ, ʦʧʠʩʘʚʰʠʡ ʊʝʦʨʠʶ ʄʥʦʛʠʭ ʏʘʩʪʠʮ ʥʘ 

ʫʨʦʚʥʝ ʠʥʪʝʛʨʦ-ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʥʦ ʪʘʢ ʢʘʢ ʚʠʜʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʬʠʟʠʢʦʚ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʦ ʝʛʦ ʰʢʦʣʘ ʃʘʥʜʘʫ ʟʘʜʚʠʥʫʣʘ ʦʯʝʥʴ ʛʣʫʙʦʢʦ. 

ɺʩʝ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ʪʨʦʝ, ʪʘʢʞʝ ʢʘʢ ʠ ʜʨʫʛʠʝ ʢʦʨʠʬʝʠ ʥʘʫʢʠ, ʦʩʪʘʚʠʣʠ ʧʦʩʣʝ ʩʝʙʷ ʥʝ 

ʪʦʣʴʢʦ ʩʪʘʪʴʠ, ʥʦ ʠ ʢʥʠʛʠ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʳʡ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʟʙʨʘʥʥʫʶ çʣʶʙʠʤʫʶè ʠʤ ʛʣʘʚʫ 

ʤʘʪʬʠʟʠʢʠ, ʧʦʩʪʘʨʘʣʩʷ ʦʧʠʩʘʪʴ ʩʚʷʟʴ ʩʚʦʠʭ ʬʦʨʤʫʣ ʩ ʨʝʘʣʴʥʦʩʪʴʶ. ʀ ʕʡʥʰʪʝʡʥ, ʢʦʪʦʨʳʡ 

ʚʚʸʣ ʚ ʬʠʟʠʢʫ ʈʠʤʘʥʦʚʫ ʛʝʦʤʝʪʨʠʶ, ʠ ʌʝʡʥʤʘʥ, ʢʦʪʦʨʳʡ ʥʘʫʯʠʣ ʬʠʟʠʢʦʚ ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʛʨʘʬʘʤʠ, ʥʝ ʪʦʣʴʢʦ ʥʝ ʛʥʫʰʘʣʠʩʴ ʥʘʧʠʩʘʥʠʝʤ ʢʥʠʛ ʥʘʫʯʥʳʭ, ʥʦ ʠ ʧʦʧʫʣʷʨ-

ʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʚʳʭʦʜʠʣʠ ʠ ʜʣʷ ʩʝʙʷ, ʠ ʜʣʷ ʥʘʩ ʥʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʦʙʱʝʥʠʷ, ʚ 

ʧʨʠʥʮʠʧʝ ʜʦʩʪʫʧʥʳʡ ʚʩʝʤ ʞʝʣʘʶʱʠʤ ʧʦʥʷʪʴ ʇʨʠʨʦʜʫ. ʀ ʧʨʠ ʵʪʦʤ, ʧʨʝʢʨʘʩʥʦ, ʣʫʯʰʝ ʚʩʝʭ 

ʧʦʥʠʤʘʷ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʤʠ ʤʦʜʝʣʠ ʩʦʜʝʨʞʘʪ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʠ ʜʘʞʝ ʦʰʠʙʢʠ. ʉʚʦʝʡ 

çʧʦʧʫʣʷʨʠʟʘʪʦʨʩʢʦʡè ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʥʠ ʧʦʩʪʨʦʠʣʠ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʈɸɿɺʀʊʀʗ ʠʭ ʠʜʝʡ ʠ 

ʤʦʜʝʣʝʡ. 

ʅʦ ʪʘʢʠʭ, ʢʪʦ ʛʣʫʙʦʢʦ ʧʦʥʷʣ ʠʭ çʧʦʧʫʣʷʨʥʫʶ ʤʝʭʘʥʠʢʫè, ʠ ʚʦ ʚʨʝʤʝʥʘ ʤʦʝʡ ʤʦʣʦʜʦʩʪʠ 

ʙʳʣʦ ʥʝʤʥʦʛʦ. ʊʘʢʠʭ çʧʦʥʠʤʘʶʱʠʭè ʫʯʸʥʳʭ ʪʦʛʜʘ ʮʝʥʠʣʠ ʠ ʚ ʌʠʟʊʝʭʝ, ʠ ʚ ɸʢʘʜʝʤʠʠ ʅʘʫʢ 

ʚʦʦʙʱʝ ʠ, ʢʦʩʚʝʥʥʦ, ʠ ʚ ʦʙʱʝʩʪʚʝ. ʅʦ ʫʞʝ ʪʦʛʜʘ ʘʢʘʜʝʤʠʢ ɺʣʘʜʠʤʠʨ ʄʘʢʩʠʤʦʚʠʯ ʊʫʯʢʝʚʠʯ 

ʤʥʝ çʧʦʞʘʣʦʚʘʣʩʷè, ʯʪʦ ʙʝʟʜʘʨʠ ʠ ʧʨʦʭʦʜʠʤʮʳ ʫ ʥʝʛʦ ʟʘ ʩʧʠʥʦʡ ʧʨʦʣʝʟʘʶʪ ʠ ʚ ʟʚʘʥʠʷ, ʠ ʚ 

ʜʦʣʞʥʦʩʪʠ ʚ ʥʘʫʢʝ. ʀ ʚʦʪ ʪʝʧʝʨʴ, ʪʘʢʦʝ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʥʘʫʢʫ ʥʘʜʦ ʩʪʨʦʠʪʴ ʟʘʥʦʚʦ. ʅʦ ʥʝ-

ʢʦʪʦʨʳʭ ʜʦʩʪʦʡʥʳʭ ʠ ʦʩʪʘʚʰʠʭʩʷ ʚ ʞʠʚʳʭ ʩʪʘʨʠʢʦʚ ʧʦʜʨʦʩʰʠʝ ʙʝʟʜʘʨʠ ʠʩʧʦʣʴʟʫʶ ʜʣʷ ʟʘ-

ʛʨʘʜʠʪʝʣʴʥʳʭ ʨʝʜʫʪʦʚ. ʊʘʢ ʯʪʦ ʙʦʨʴʙʦʡ ʩ ʣʞʝʥʘʫʢʦʡ ʧʨʦʩʪʦ ʣʦʚʢʦ ʧʨʠʢʨʳʚʘʶʪ ʙʦʨʴʙʫ ʩ ʠʩ-

ʪʠʥʥʦʡ, ʥʝ ʠʤʝʶʱʝʡ ʦʛʨʘʥʠʯʝʥʠʝ ʩʦʟʥʘʪʝʣʴʥʦʡ ʩʬʝʨʳ ʟʥʘʥʠʡ, ʥʘʫʢʦʡ. ʀ ʛʣʘʚʥʳʡ ʢʨʠʪʝʨʠʡ 

ʣʦʞʥʦʩʪʠ/ʥʝʣʦʞʥʦʩʪʠ ʙʦʨʴʙʳ ʩ ʣʞʝʥʘʫʢʦʡ ʚʩʸ ʪʦʪ ʞʝ ï ʨʘʩʩʫʞʜʝʥʠʷ ʚʝʜʫʪ ʦ ʩʫʪʠ ʜʦʢʘʟʳʚʘ-

ʝʤʦʛʦ/ʦʧʨʦʚʝʨʛʘʝʤʦʛʦ ʷʚʣʝʥʠʷ ʠʣʠ ʦ ʯʸʤ-ʪʦ ʢʦʩʚʝʥʥʦʤ, ʟʘ ʫʰʠ ʧʨʠʪʷʥʫʪʦʤ ʢ ʩʫʪʠ ʠʩʪʠʥʥʦ 

ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʳ. ʀ ʵʪʦ ʤʦʞʥʦ ʧʦʥʷʪʴ ʥʘ ʙʘʟʝ ʨʘʩʩʫʞʜʝʥʠʡ ʢʦʨʠʬʝʝʚ ʚ ʠʭ ʢʥʠʛʘʭ. 

ʂʦʩʤʦʣʦʛʠ, ʚ ʧʨʠʥʮʠʧʝ, ʚʳʥʫʞʜʝʥʥʦ ʦʪʛʦʨʦʜʠʣʠʩʴ ʦʪ ʚʩʝʭ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʢʦʧʘʣʠʩʴ ʚ 

ʩʚʦʠʭ ʜʣʠʥʥʶʱʠʭ ʬʦʨʤʫʣʘʭ. ʅʦ ʠʭ çʢʥʠʛʠè ʠʤʝʶʪ ʩʤʝʭʦʪʚʦʨʥʦ ʤʘʣʦ ʨʘʩʩʫʞʜʝʥʠʡ ï 

ʩʧʣʦʰʥʳʝ ʬʦʨʤʫʣʳ. ʏʪʦ, ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ, ʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʥʠʯʝʤ ʢʨʦʤʝ ʜʨʝʚʥʝʛʨʝʯʝ-

ʩʢʦʡ ʤʠʬʦʣʦʛʠʠ ʫʞʝ ʠ ʥʝ ʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʨʘʩʯʸʪʦʚ. ʅʝ ʤʦʛʫʪ, ʧʦʪʦʤʫ ʪʦ 

ʠʭ çʩʪʘʪʴʠè ʧʨʝʚʨʘʪʠʣʠʩʴ, ʧʨʦʩʪʦ ʠʟ-ʟʘ ʛʨʦʤʦʟʜʢʦʩʪʠ ʬʦʨʤʫʣ, ʚ ʢʥʠʛʠ, ʥʦ, ʧʦ ʩʫʪʠ, ʢʥʠʛʘʤʠ 

ʢʘʢ ʪʘʢʦʚʳʤʠ, ʧʝʨʝʙʨʘʩʳʚʘʶʱʠʤʠ ʤʦʩʪʠʢ ʤʝʞʜʫ ʬʦʨʤʫʣʘʤʠ ʠ ʨʝʘʣʴʥʦʩʪʴʶ, ʦʪʨʘʞʸʥʥʦʡ ʚ 

ʨʘʩʩʫʞʜʝʥʠʷʭ, ʥʝ ʷʚʣʷʶʪʩʷ. ʊʘʢ ʯʪʦ ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʦʥʠ ʩʘʤʠ çʧʝʨʝʣʦʞʠʣʠè ʥʘ ʧʣʝʯʠ ʥʝʚʝʞʝʩʪʚʝʥʥʳʭ ʧʨʦʭʦʜʠʤʮʝʚ (ʩʧʝʢʫʣʠʨʫʶʱʠʭ ʥʘ 

ʪʦʤ, ʯʪʦ ʰʠʨʦʢʘʷ ʧʫʙʣʠʢʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʯʠʥʦʚʥʠʢʠ ʚʦʦʙʱʝ ʥʝ ʧʦʥʠʤʘʶʪ ʦ ʯʸʤ ʠʜʸʪ 

ʨʝʯɹ ʚ ʧʨʦʝʢʪʘʭ, ʘ ʩʣʳʰʘʪ ʣʠʰʴ çʤʫʟʳʢʫè ʠʟ çʧʨʘʚʠʣʴʥʳʭè ʪʝʨʤʠʥʦʚ) ʠ ʧʨʠʤʠʪʠʚʥʳʭ ʧʦʧʫ-

ʣʷʨʥʳʭ ʩʪʘʪʝʝʢ (ʠ ʥʝ ʤʝʥʝʝ ʧʨʠʤʠʪʠʚʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʥʘ ʨʘʜʠʦ, ʪʝʣʝʚʠʜʝʥʠʠ ʠ ʚ ʠʥʪʝʨʥʝʪʝ). 

ʅʦ ʛʣʘʚʥʳʤ ʧʨʦʪʠʚʥʠʢʦʤ, ʩʪʘʚ ʨʝʤʝʩʣʝʥʥʠʢʘʤʠ, ʩʪʨʦʯʘʱʠʤʠ ʬʦʨʤʫʣʳ, ʦʥʠ ʚʠʜʷʪ ʪʝʭ, ʢʪʦ 
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ʧʦʥʠʤʘʝʪ ʬʠʟʠʢʫ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʨʝʘʣʴʥʦʩʪʠ, ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʠʜʠʪ ʨʘʩʭʦʞʜʝʥʠʝ ʠʭ ʨʘʩʯʸ-

ʪʦʚ ʩ ʨʝʘʣʴʥʦʩʪʴʶ. ʀ ʫʟʢʠʡ ʢʨʫʛ çʩʚʦʠʭè ʨʝʮʝʥʟʝʥʪʦʚ (ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ çʩʚʦʠʭè 

ʣʶʙʦʡ ʤʘʬʠʠ) ʠ ʩʝʧʘʨʠʨʫʝʪ ʩʪʘʪʴʠ ʥʘ çʥʘʫʯʥʳʝè ʠ ʣʞʝʥʘʫʯʥʳʝ. 

ɺ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʦʪʨʘʞʝʥʠʝʤ ʜʚʫʭ ʧʦʜʭʦʜʦʚ: ʯʠʩʣʝʥʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ï ʩʪʘʣʠ 

ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʥʘʫʯʥʳʝ ʢʥʠʛʠ. ʇʦʥʷʪʴ ʩʫʪʴ ʥʘʧʠʩʘʥʥʦʛʦ ʨʝʤʝʩʣʝʥʥʠʢʦʤ ʚ ʩʪʘʪʴʝ ʤʦʞʥʦ, 

ʣʠʰʴ ʧʨʦʯʠʪʘʚ ʩʪʘʚʰʫʶ ʜʣʷ ʥʝʛʦ ʥʝʟʳʙʣʝʤʳʤ ʢʦʥʜʫʠʪʦʤ ʢʥʠʛʫ. ɺʦʪ ʦʪʩʶʜʘ ʠ ʬʨʘʛʤʝʥʪʠ-

ʨʦʚʘʥʥʦʩʪʴ ʠ ʬʠʟʠʢʠ, ʠ ʜʨʫʛʠʭ ʥʘʫʢ, ʢʘʢ ʚʥʫʪʨʝʥʥʝʝ, ʪʘʢ ʠ ʚʥʝʰʥʝʝ ʠʭ ʦʙʦʩʦʙʣʝʥʠʝ. ɺʦʪ ʦʪ-

ʩʶʜʘ ʠ ʟʘʩʪʦʡ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʝ. ɺʦʪ ʦʪʩʶʜʘ ʠ ʦʮʠʬʨʦʚʢʘ çʥʘʫʯʥʦʡ ʮʝʥʥʦʩʪʠè, 

ʦʮʠʬʨʦʚʢʘ, ʧʨʠʤʝʥʠʤʘʷ ʢ ʰʠʨʧʦʪʨʝʙʦʚʩʢʦʤʫ (ʤʝʱʘʥʦʧʦʪʨʝʚʦʚʩʢʦʤʫ) ʚʳʧʫʩʢʫ ʩʪʘʥʜʘʨʪʠʟʠ-

ʨʦʚʘʥʥʳʭ ʠʟʜʝʣʠʡ, ʘ ʥʝ ʢ çʚʳʧʫʩʢʫè ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʜʝʡ.  

ʉʢʦʨʦ ʠ ʚ ʥʘʫʢʫ ʙʫʜʫʪ ʧʨʠʛʣʘʰʘʪʴ ʢʨʝʘʪʠʚʱʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʝʢʣʘʤʠʨʫʶʪ ʧʦʤʘʜʫ ʠ ʥʠʞʥʝʝ 

ʙʝʣʴʸ. ʀ ʪʦ, ʢʘʢ ʩʝʡʯʘʩ ʚʝʜʸʪʩʷ ʙʦʨʴʙʘ ʩ ʃʞʝʥʘʫʢʦʡ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ. ʀ ʚʦʦʙʱʝ, ʙʝʟ 

ʅʘʫʯʥʦʡ ɻʦʣʦʚʳ ʨʝʘʣʴʥʦ ʥʦʚʦʤʫ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʧʨʦʩʪʦ ʜʦʨʦʛʘ ʙʫʜʝʪ ʟʘʢʨʳʪʘ. ɸ 

ʯʝʛʦ ʫʞ ʛʦʚʦʨʠʪʴ ʦʙ ʦʙʱʝʩʪʚʝ ʚ ʮʝʣʦʤ, ʫ ʢʦʪʦʨʦʛʦ ʥʝʪ ʦʨʠʝʥʪʠʨʦʚ ʜʣʷ ʥʘʫʯʥʦʛʦ ʧʨʦʛʨʝʩʩʘ. ɺ 

ʧʝʨʩʧʝʢʪʠʚʝ ʫ ʪʘʢʦʛʦ ʦʙʱʝʩʪʚʘ ʣʠʙʦ ʭʘʦʩ/ʙʘʨʜʘʢ, ʣʠʙʦ ʜʠʢʪʘʪʫʨʘ ʤʘʬʠʠ. ɺʦʪ ʥʘ ʛʨʘʥʠ ʪʘʢʦʡ 

ʩʢʚʦʟʥʦʡ ʜʠʢʪʘʪʫʨʳ ʤʘʬʠʠ ʠ ʦʢʘʟʘʣʦʩʴ ʚʩʸ ʣʠʰʸʥʥʦʝ ʥʦʚʳʭ ʠʜʝʡ ʨʦʩʩʠʡʩʢʦʝ ʦʙʱʝʩʪʚʦ. ɸ 

ʞʘʣʢʘʷ ʥʘʫʯʥʘʷ ʤʘʬʠʷ ʵʪʦʤʫ ʷʚʣʝʥʠʶ ʥʠʢʘʢ ʥʝ ʧʨʦʪʠʚʠʪʩʷ, ʪʘʢ ʢʘʢ ʩʘʤʘ ʩʪʘʣʘ ʧʨʦʩʪʦ ʪʨʘʥʩ-

ʣʠʨʫʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʤʝʱʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 

ʅʦ ʝʩʣʠ ʚʝʨʥʫʪʴʩʷ ʢ ʬʠʟʠʢʝ, ʪʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʚ ʪʦʡ ʞʝ ʬʠʟʠʢʝ ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʥʘʜʦ ʦʧʠ-

ʨʘʪʴʩʷ ʥʘ ʦʩʥʦʚʳ ʬʠʟʠʢʠ, ʘ ʥʝ ʥʘ ʤʥʝʥʠʝ, ʧʫʩʪʴ ʘʚʪʦʨʠʪʝʪʥʦʛʦ, ʥʦ ʦʜʥʦʛʦ ʘʚʪʦʨʘ, ʢʘʢ ʜʝʣʘʶʪ 

ʨʝʤʝʩʣʝʥʥʠʢʠ. ʀ ʪʝʤ ʩʘʤʳʤ, ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʜʦ ʧʨʦʩʪʦ ʚʩʪʘʪʴ ʚ ʢʦʥʬʨʦʥʪʘʮʠʶ ʩʦ ʩʢʦʧʦʤ 

ʨʝʤʝʩʣʝʥʥʠʢʦʚ ʚ ʩʘʤʦʡ ʥʘʫʢʝ. ʀ ʵʪʦ ʢʘʟʘʣʦʩʴ ʙʳ ʪʫʧʠʢʦʚʘʷ ʩʠʪʫʘʮʠʷ ï ʦʜʠʥ, ʢʘʢ ʛʦʚʦʨʠʪʩʷ ʚ 

ʧʦʣʝ ʥʝ ʚʦʠʥ. ʅʦ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ ʧʦʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʶʙʘʷ ʤʘʬʠʷ ʩʠʣʴʥʘ ʧʦ ʰʘʢʘʣʠʥʦʤʫ 

ʧʨʠʥʮʠʧʫ. ʀ ʯʝʣʦʚʝʯʝʩʢʘʷ ʩʪʘʷ ʰʘʢʘʣʦʚ ʤʦʞʝʪ ʟʘʛʨʳʟʪʴ ʦʜʠʥʦʢʦʛʦ ʯʝʣʦʚʝʢʘ. ʅʦ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʘʢʦʛʦ ʠʩʭʦʜʘ ʚʝʣʠʢʘ, ʝʩʣʠ ʙʫʜʝʰʴ ʦʪʚʣʝʢʘʪʴʩʷ ʥʘ ʰʘʢʘʣʠʥʳʝ ʫʢʫʩʳ, ʘ ʥʝ ʥʘʩʪʦʡʯʠʚʦ ʧʨʦʙʠ-

ʚʘʪʴʩʷ ʢ ʛʣʘʚʘʨʶ ï ʵʣʝʤʝʥʪʘʨʥʘʷ ʪʘʢʪʠʢʘ ʚʝʜʝʥʠʷ ʙʦʷ, ʫʩʧʝʰʥʦ (ʩʫʜʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ) ʠʩʧʦʣʴ-

ʟʫʝʤʘʷ ʝʱʸ ʚ ɼʨʝʚʥʝʡ ʈʫʩʠ. ɸ ʚ ʥʘʫʢʝ çʛʣʘʚʘʨʴè ʵʪʦ ʥʝ ʉʝʨʛʝʝʚ, ʠ ʥʝ ʂʦʪʝʥʢʦʚ, ʠ ʥʝ ɻʦʣʠʢʦ-

ʚʘ, ʠ ʩʦʚʩʝʤ ʥʝ ʇʫʪʠʥ ï ʵʪʦ ʌʋʅɼɸʄɽʅʊɸʃʔʅʓɽ ʀɼɽʀ! ɺʦʪ ʢ ʥʠʤ ʥʘʜʦ ʧʨʦʙʠʚʘʪʴʩʷ, ʠ 

ʧʨʦʙʠʚʘʪʴʩʷ ʇʆʅʀɸʅʀɽʄ ʂʅʀɻ ʂʆʈʀʌɽɽɺ. 

ʇʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʧʨʠʰʣʦ ʤʥʝ ʜʘʚʥʦ. ʀ ʪʘʢʫʶ ʰʘʢʘʣʠʥʫʶ ʢʦʥʬʨʦʥʪʘʮʠʶ çʥʘ ʧʨʘʢʪʠʢʝè ʷ 

ʜʘʚʥʦ ʫʞʝ ʚʦʩʧʨʠʥʠʤʘʣ ʢʘʢ ʚʳʥʫʞʜʝʥʥʦʝ ʟʣʦ. ʀ ʪʘʢʪʠʢʫ ʥʝ ʦʪʚʣʝʢʘʪʴʩʷ ʥʘ ʰʘʢʘʣʦʚ, ʢʘʢ ʧʦ-

ʢʘʟʘʣʘ ʞʠʟʥʴ, ʚʳʙʨʘʣ ʧʨʘʚʠʣʴʥʫʶ ï ʫʜʘʣʦʩʴ ʢʦʝ ʚ ʯʸʤ ʛʣʫʙʦʢʦ ʨʘʟʦʙʨʘʪʴʩʷ. ɼʝʣʦ ʦʩʪʘʣʦʩʴ ʟʘ 

çʤʘʣʳʤè ï ʠʩʧʨʘʚʠʪʴ ʦʩʥʦʚʳ ʬʠʟʠʢʠ. 

ʅʦ ʯʪʦʙʳ ʩʘʤʦʤʫ ʦʩʪʘʚʘʪʴʩʷ ʦʙʲʝʢʪʠʚʥʳʤ, ʷ ʧʦʣʘʛʘʣ, ʯʪʦ ʧʫʩʪʴ ʥʘʫʯʥʘʷ ʩʨʝʜʘ ʠ ʠʩʧʦʛʘ-

ʥʝʥʘ, ʠ ʬʘʢʪʠʯʝʩʢʠ ʩʪʘʣʘ ʤʝʱʘʥʩʢʦʡ, ʥʦ ʧʨʦʧʫʩʪʠʪʴ ʯʝʨʝʟ ʞʫʨʥʘʣ ʛʣʘʚʳ ʢʥʠʛʠ ʚ ʚʠʜʝ ʩʪʘʪʝʡ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʀ ʧʦʵʪʦʤʫ-ʪʦ ʠ ʩʯʠʪʘʣ, ʯʪʦ ʥʘʫʯʥʘʷ ʢʥʠʛʘ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʥʘ ʙʘʟʝ ʘʧʨʦʙʠ-

ʨʦʚʘʥʥʳʭ, ʧʨʦʰʝʜʰʠʭ ʨʝʮʝʥʟʠʶ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ. ʀ ʜʘʞʝ ʦʪʢʘʟʳʚʘʣʩʷ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʨʝʜʘʢ-

ʮʠʠ ʤʦʠ, ʚ ʧʨʠʥʮʠʧʝ, ʛʦʪʦʚʳʝ ʢʥʠʛʠ, ʧʦʢʘ ʧʘʨʘʛʨʘʬʳ/ʛʣʘʚʳ ʢʥʠʛʠ ʥʝ ʧʨʦʰʣʠ ʥʝʟʘʚʠʩʠʤʫʶ 

ʵʢʩʧʝʨʪʠʟʫ ʠ ʥʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ. ʅʦ ʚʦʪ ʥʝʟʘʜʘʯʘ, ʧʦ ʪʝʤ ʞʝ ʙʠʟʥʝʩ-

ʧʨʘʚʠʣʘʤ ʚ ʢʥʠʛʫ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʥʝ ʧʨʠʚʝʪʩʪʚʫʝʪʩʷ, ʚʢʣʶʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ 

ʚ ʞʫʨʥʘʣʘʭ, ʜʘʞʝ ʚ ʪʝʭ, ʫ ʢʦʪʦʨʳʭ ʚ ʥʘʟʚʘʥʠʠ ʥʘʧʠʩʘʥʦ ï ʧʨʝʜʧʫʙʣʠʢʘʮʠʷ ʩʪʘʪʝʡ. 

ʇʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʯʠʥ ʚ ʩʦʚʨʝʤʝʥʥʳʭ çʥʘʫʯʥʳʭè ʩʪʘʪʴʷʭ ʥʦʚʳʭ ʠʜʝʡ ʤʦʞʥʦ ʧʨʦʩʪʦ ʥʝ 

ʥʘʡʪʠ ï ʣʠʰʴ ʛʘʣʦʯʢʫ ʜʣʷ ɺɸʂʘ. ɸ ʨʝʘʣʴʥʘʷ ʟʘʨʷʞʝʥʥʦʩʪʴ ʥʘ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʩ ʥʝʠʟʚʝʩʪ-

ʥʳʤ (ʙʝʟ ʢʦʪʦʨʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠ ʥʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴ) ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʢʨʝʧ-

ʣʝʥʘ ʞʝʣʘʥʠʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʝ ʧʨʦʩʪʦ ʧʦʣʦʞʠʪʴ ʚ ʛʦʣʦʚʫ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʝʸ 

ʦʩʤʳʩʣʝʥʠʝ, ʪʦ ʙʠʰʴ, ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʩ ʠʟʚʝʩʪʥʳʤʠ ʩʚʷʟʷʤʠ ʣʠʙʦ ʧʦʩʪʨʦʝʥʠʝʤ ʥʦʚʳʭ ʩʚʷ-

ʟʝʡ. ʀ ʠʤʝʥʥʦ ʵʪʦ ʩʪʘʨʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʨʘʩʩʫʞʜʝʥʠʡ ʚ ʩʚʦʠʭ ʢʥʠʛʘʭ ʠʩʪʠʥʥʳʝ ʫʯʸ-

ʥʳʝ. ɽʱʸ ʜʨʝʚʥʠʝ ʛʨʝʢʠ ʠʤʝʥʥʦ ʪʘʢ ʦʧʨʝʜʝʣʠʣʠ ɸʊʆʄ, ʜʘʞʝ ʥʝ ʠʤʝʷ ʥʠʢʘʢʦʛʦ ʧʦʜʭʦʜʷʱʝʛʦ 

ʧʦ ʤʘʩʰʪʘʙʫ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʢʨʦʤʝ ʤʘʪʝʤʘʪʠʢʠ. 
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ʅʠʯʪʦ, ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ʥʝ ʥʦʚʦ ʧʦʜ ʃʫʥʦʡ. ʅʘʜʦ ʧʨʦʩʪʦ ʚʥʠʤʘʪʝʣʴʥʦ ʩʤʦʪʨʝʪʴ ʥʘ ʇʨʠʨʦʜʫ, 

ʠ ʩʤʦʪʨʝʪʴ ʧʨʘʚʠʣʴʥʦ, ʥʘ ʙʘʟʝ ʥʘʜʸʞʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘʫʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ɺʦʪ ʫʯʸʥʳʡ-

ʩʘʤʦʫʯʢʘ (ʩʪʘʨʰʠʡ ʪʝʣʝʛʨʘʬʠʩʪ) ʍʵʚʠʩʘʡʜ, ʨʘʙʦʪʘʤʠ ʢʦʪʦʨʦʛʦ ʧʦ ʵʣʝʢʪʨʠʯʝʩʪʚʫ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʣʩʷ ʩʘʤ ʄʘʢʩʚʝʣʣ ʠ! ʢʦʪʦʨʳʡ ʧʨʠʜʘʣ ʩʦʚʨʝʤʝʥʥʳʡ ʚʠʜ ʫʨʘʚʥʝʥʠʷʤ ʩʘʤʦʛʦ ʄʘʢʩʚʝʣʣʘ, 

çʧʦʧʫʪʥʦè ʨʘʟʨʘʙʦʪʘʣ ʚʝʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʠ ʦʧʠʩʘʣ ʚ ʘʪʤʦʩʬʝʨʝ ʩʣʦʡ ʍʵʚʠʩʘʡʜʘ, ʢʦʪʦʨʳʡ ʠ 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʣʝʛʨʘʬʠʩʪʳ ʜʣʷ ʩʚʷʟʠ ʟʘ ʛʦʨʠʟʦʥʪʦʤ. ɺʦʪ ʇʣʘʥʢ, ʠʥʪʫʠʪʠʚʥʦ ʧʦʯʫʚʩʪʚʦʚʘʚ 

ʩʯʸʪʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʨʘʟʨʝʰʸʥʥʳʭ ʵʥʝʨʛʠʡ, ʧʦʩʪʨʦʠʣ ʵʣʝʤʝʥʪʘʨʥʫʶ ʤʦʜʝʣʴ, ʜʘʚʰʫʶ (ʧʨʝʜ-

ʩʪʘʚʠʚʰʫʶ) ʥʦʚʳʡ ʠʥʚʘʨʠʘʥʪ ï ʢʚʘʥʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʫʩʪʨʘʥʠʪʴ ʫʤʦʟʨʠʪʝʣʴʥʳʝ ʩʠʥʛʫ-

ʣʷʨʥʦʩʪʠ: ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʫʶ ʠ ʠʥʬʨʘʢʨʘʩʥʫʶ ʢʘʪʘʩʪʨʦʬʳ. ʅʦ ʇʣʘʥʢ ʩʘʤ ʩʝʙʷ ʧʦʩʯʠʪʘʣ ʥʝ 

ʜʦʩʪʘʪʦʯʥʦ ʛʨʘʤʦʪʥʳʤ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʪʦ, ʯʪʦ ʥʘʩʯʠʪʘʣʠ ʥʘ ʙʘʟʝ ʨʘʟʚʠʪʳʭ ʠʤ ʠ ʝʱʸ ʨʷʜʦʤ ʢʦ-

ʨʠʬʝʝʚ ʩʝʨʝʙʨʷʥʦʛʦ ʚʝʢʘ ʥʘʫʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

ɺʨʝʤʝʯʢʦ ʙʳʣʦ ʟʦʣʦʪʦʝ, ʠ ʥʘʰʣʦʩʴ ʥʝʤʘʣʦ ʫʤʥʳʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʧʦʥʷʣʠ ʩʫʪʴ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʥʦʚʳʭ ʧʣʘʥʢʦʚʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (ʩʤ. ʥʘʧʨʠʤʝʨ, ʢʥʠʛʫ ɸ. ɻʘʘʟʘ: çɺʦʣʥʳ ʤʘʪʝʨʠʠ ʠ 

ʢʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘè). ʅʦ ʫʞʝ ʙʳʣʠ ʠ ʪʘʢʠʝ ʨʘʟʚʠʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ çʟʘʜʚʠʥʫʣʠè ʠ ʩʘʤʦʛʦ 

ʇʣʘʥʢʘ. ʀ ʠʤʝʥʥʦ ʦʥʠ, ʫʞʝ ʥʘ ʙʘʟʝ ʥʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, çʥʘʨʦʜʠʣʠè ʥʦʚʳʝ, ʜʦʩʪʫʧʥʳʝ 

ʣʠʰʴ ʀʍ çʧʦʥʠʤʘʥʠʶè, ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʩʪʘʚʰʠʝ ʀʍ ʭʣʝʙʦʤ. ʀ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʚʝʨʰʠʥʦʡ 

ʀʍ çʪʚʦʨʯʝʩʪʚʘè ʩʪʘʣʘ çʪʝʦʨʠʷè ʩʫʧʝʨʛʨʘʚʠʪʘʮʠʠ. ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʚ ʵʪʦʡ çʪʝʦʨʠʠè ʢʦʥʮʳ ʩ 

ʢʦʥʮʘʤʠ ʤʘʣʦ-ʤʘʣʴʩʢʠ ʩʭʦʜʷʪʩʷ ʤʠʥʠʤʫʤ ʚ ʜʝʩʷʪʠʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʦʛʜʘ ʢʘʢ ʥʘʤ ʧʦʢʘ 

ʚ ʨʝʘʣʴʥʦʩʪʠ ʠ ʯʝʪʚʸʨʪʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʟʤʝʨʝʥʠʷ ʥʝ ʥʘʡʪʠ. ʀ ʚʦʪ, ʢʘʢ ʪʦʣʴʢʦ çʪʝʦʨʠʷè 

ʚʳʩʢʘʢʠʚʘʝʪ ʠʟ ʪʨʸʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ï ʛʦʪʦʚʘ çʥʦʚʘʷè ʀʍ ʩʠʥʛʫʣʷʨʥʦʩʪʴ. ʀ çʧʦʜ-

ʪʚʝʨʞʜʘʪʴè ʝʸ, ʢʦʥʝʯʥʦ ʣʫʯʰʝ ʛʜʝ-ʥʠʙʫʜʴ ʜʘʣʝʢʦ-ʜʘʣʝʢʦ (ʚ ʛʘʣʘʢʪʠʢʝ) ʠ ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ-

ʥʠʙʫʜʴ çʤʘʩʪʦʜʦʥʪʘè ʪʠʧʘ ɹɸʂ. 

ɼʣʷ ʣʶʙʦʛʦ ʟʜʨʘʚʦʤʳʩʣʷʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ, ʘ ʪʝʤ ʙʦʣʝʝ ʪʝʭʥʘʨʷ-ʧʨʘʢʪʠʢʘ ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʥʘʫʢʘ ʟʘʥʠʤʘʝʪʩʷ ʯʝʤ-ʪʦ ʥʝ ʪʝʤ. ʅʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʥʝ ʤʦʛʫʪ ʠʣʠ ʥʝ ʩʤʝʶʪ ʚʦʟʨʘ-

ʟʠʪʴ çʣʫʯʰʠʤ ʫʤʘʤè ʧʣʘʥʝʪʳ ɿʝʤʣʷ (ʜʘʞʝ ʝʩʣʠ ʯʘʩʪʴ çʫʤʘè ʘʪʨʦʬʠʨʦʚʘʥʘ ʠ ʟʘʤʝʥʝʥʘ ʢʦʤ-

ʧʴʶʪʝʨʦʤ). ɸ ʍʵʚʠʩʘʡʜʘ ï ʚʠʜʠʤʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʫʯʰʠʡ ʚ ʩʚʦʸ ʚʨʝʤʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʫʤ 

ʧʣʘʥʝʪʳ, ʢʦʪʦʨʳʡ ʚʚʸʣ ʩʘʤʦ ʧʦʥʷʪʠʝ ʦʧʝʨʘʪʦʨʘ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʧʨʦʩʪʦ ʥʝʪ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ 

ï ʟʘʜʚʠʥʫʣʠ ʜʘʣʝʢʦ. ʂ ʪʦʤʫ ʞʝ ʦʥ ʩʘʤ ʧʦʜʩʪʘʚʠʣʩʷ, ʟʘʷʚʠʚ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ï ʥʘʫʢʘ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʘʷ: ʩʥʘʯʘʣʘ ʩʯʠʪʘʝʪ, ʘ ʧʦʪʦʤ ʥʘʭʦʜʠʪ ʬʠʟʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ. ʀ ʭʦʪʷ ɼʠʨʘʢ ʧʦ-

ʩʪʨʦʠʣ ʇʨʠʥʮʠʧʳ ʂʚʘʥʪʦʚʦʡ ʄʝʭʘʥʠʢʠ ʥʘ ʙʘʟʝ ʦʧʝʨʘʪʦʨʦʚ ʍʵʚʠʩʘʡʜʘ, ʘ ʐʨʝʜʠʥʛʝʨ ʠʭ ʧʨʦ-

ʩʪʦ ʧʨʠʤʝʥʠʣ ʚʤʝʩʪʦ ʠʤʧʫʣʴʩʘ, ʩʘʤʦʛʦ çʥʝʫʯʘè ʍʵʚʠʩʘʡʜʘ ʟʘʜʚʠʥʫʣʠ ʦʯʝʥʴ ʛʣʫʙʦʢʦ ʠʟ-ʟʘ 

ʝʛʦ çʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʛʨʘʚʠʪʘʮʠʠè, ʷʢʦʙʳ ʧʨʦʪʠʚʦʨʝʯʘʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥ-

ʰʪʝʡʥʘ. ʅʦ ʚʠʜʠʤʦ ʧʨʠʰʣʦ ʚʨʝʤʷ çʦʩʪʘʥʦʚʠʪʩʷ, ʦʛʣʷʥʫʪʴʩʷè ʠ ʧʦʥʷʪʴ, ʢʘʢ ʜʝʛʨʘʜʠʨʫʶʱʘʷ 

ʥʘʫʯʥʘʷ ʩʨʝʜʘ ʚ ʧʦʛʦʥʝ ʟʘ ʟʚʘʥʠʷʤʠ, ʧʦʯʝʩʪʷʤʠ ʠ ʜʝʥʴʛʘʤʠ çʠʟ ʢʫʧʝʣʠ ʚʳʧʣʝʩʥʫʣʘ ʠ ʩʘʤʦʛʦ 

ʨʝʙʸʥʢʘè - ʥʘʫʢʫ. 

ʆʪʨʳʚ ʦʪ ʨʝʘʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʧʝʨʤʦʜʝʣʝʡ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʦʯʝʚʠʜʝʥ. ʀ ʚʘʞʥʦ ʧʦ-

ʥʷʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʧʨʠʯʠʥʫ ʪʘʢʦʛʦ ʩʝʡʯʘʩ ʩʦʩʪʦʷʥʠʷ ʥʘʫʢʠ, ʢʦʛʜʘ çʚʳʜʘʶʱʠʝʩʷ ʜʦʩʪʠʞʝʥʠʷè 

ʤʦʛʫʪ ʦʧʠʩʘʪʴ ʣʠʰʴ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʡ ʤʠʬʦʣʦʛʠʝʡ. ʆʙʲʝʢʪʠʚʥʳʡ ʞʝ ʚʳʚʦʜ ʧʨʦʩʪ: ʚ ʦʪʩʫʪ-

ʩʪʚʠʠ ʅʘʫʯʥʳʭ ɻʦʣʦʚ, ʟʘʙʳʚ ʦ ʧʨʠʥʮʠʧʘʭ, ʟʘʮʠʢʣʠʣʠʩʴ ʥʘ ʩʫʧʝʨʪʝʦʨʠʷʭ, ʪʘʢ ʠ ʥʝ ʥʘʡʜʷ ʬʠ-

ʟʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʜʘʞʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʦʚ. ʀ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʱʫʪ ʠ 

ʥʝ ʪʦ, ʠ ʥʝ ʪʘʤ. ʃʠʙʦ ʚʦʦʙʱʝ ʩʢʨʳʚʘʶʪ, ʢʘʢ ʦ ʪʦʡ ʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʀʍ çʪʝʦʨʠʡè ʥʦʚʳʭ 

ʥʠʢʦʤʫ ʥʝʚʝʜʦʤʳʭ çʥʦʚʳʭè ʠʟʤʝʨʝʥʠʡ. ʊʘʢ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʩʥʦʚʘ ʦʙʨʘʪʠʪʴʩʷ ʢ ʙʘʟʦʚʳʤ 

ʧʨʠʥʮʠʧʘʤ ʬʠʟʠʢʠ ʠ ʧʦʥʷʪʴ, ʯʪʦ ʞʝ ʚ ʦʩʥʦʚʘʭ çʩʫʧʝʨʪʝʦʨʠʡè ʫʧʫʱʝʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ. 

ʅʘʜʦ ʯʝʩʪʥʦ (ʥʝ ʩʤʦʪʨʷ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ çʚʠʜʥʳʭè ʨʝʤʝʩʣʝʥʥʠʢʦʚ ʥʘʫʢʠ) ʠ ʘʢʢʫʨʘʪʥʦ 

ʧʦʩʪʨʦʠʪʴ ʂʘʨʪʠʥʫ (ʚ ʧʨʷʤʦʤ ʠ ʧʝʨʝʥʦʩʥʦʤ ʩʤʳʩʣʝ) ʇʨʠʨʦʜʳ. 

ʃʠʯʥʳʡ ʘʩʧʝʢʪ 
 

ɿʘʥʠʤʘʪʴʩʷ ʫʪʦʯʥʝʥʠʝ ʙʘʟʦʚʳʭ ʤʦʜʝʣʝʡ ʬʠʟʠʢʠ ʜʣʷ ʣʶʙʦʛʦ ʫʯʸʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦ. ʀ ʜʫʭ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʤ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʀʥʩʪʠʪʫʪʝ ʠʤ. ʄ.ʀ. ʂʘʣʠʥʠʥʘ, ʜʠʧʣʦʤ-

ʥʫʶ ʨʘʙʦʪʫ ʚ ʢʦʪʦʨʦʤ ʷ ʟʘʱʠʪʠʣ ʚ 1972 ʛʦʜʫ ʠ ʢʦʪʦʨʳʡ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʣ ʩ ʌʊʀ ʠʤ. ɸ.ʌ. 
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ʀʦʬʬʝ ɸʢʘʜʝʤʠʠ ʅʘʫʢ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ. ʅʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʤʦʝʡ ʨʘʙʦʪʳ ʚ ɸʢʘʜʝʤʠʠ 

ʅʘʫʢ ʷ ʩʪʦʣʢʥʫʣʩʷ ʩ ʪʝʤ, ʯʪʦ ʨʝʤʝʩʣʝʥʥʠʯʝʩʪʚʦ ʫʞʝ ʚʦʟʦʙʣʘʜʘʣʦ. ɸ ʦʥʦ ʥʝ ʪʦʣʴʢʦ ʥʝ ʦʜʦʙʨʷ-

ʣʦ ʩʦʤʥʝʥʠʡ ʚ çʥʘʫʯʥʳʭ ʘʚʪʦʨʠʪʝʪʘʭè, ʥʦ ʠ ʦʪʥʦʩʠʣʦʩʴ ʚʨʘʞʜʝʙʥʦ ʢ çʚʳʩʢʦʯʢʝè, ʧʦʩʤʝʚʰʝʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʝʣʘʪʴ ʜʦʢʣʘʜʳ ʦʙ ʫʪʦʯʥʝʥʠʠ ʙʘʟʦʚʳʭ ʤʦʜʝʣʝʡ, ʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʠʭ ʨʘʤ-

ʢʘʤʠ (ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ çʩʪʘʨʰʠʭè). 

ʂ ʩʦʞʘʣʝʥʠʶ, ʷ ʥʝ ʩʨʘʟʫ ʵʪʦ ʧʦʥʷʣ, ʪ.ʢ. ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʳʚʘʣ/ʜʦʢʘʟʳʚʘʣ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʝʣʝʡ, ʥʦ ʠ ʥʝ ʩʢʨʳʚʘʣ ʩʦʙʩʪʚʝʥʥʳʝ ʩʦʤʥʝʥʠʷ ï ʢʘʢʠʝ ʜʦʧʫʱʝʥʠʷ ʩʜʝʣʘʣ 

ʜʣʷ ʠʭ ʫʪʦʯʥʝʥʠʷ. ɸ ʧʦʥʷʚ, ʯʪʦ çʟʥʘʪʦʢʠè ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʩʠʥʫʩ ʥʘ ʢʦʩʠʥʫʩ ʫʤʥʦʞʠʪʴ, ʘ ʷ ʠʤ 

ʨʘʩʩʢʘʟʳʚʘʶ ʦ ʧʝʨʝʩʝʯʝʥʠʷʭ ʤʥʦʞʝʩʪʚ ʚ ʬʝʥʦʤʝʥʦʣʦʛʠʷʭ ʨʘʟʥʳʭ ʨʘʟʜʝʣʦʚ ʥʘʫʢʠ, ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦ ʫʰʸʣ ʚ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʦ. ʀʤʝʥʥʦ ʚ ʥʸʤ ʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʫʙʝʜʠʣʩʷ ʚ ʩʚʦʝʡ ʧʨʘʚʦʪʝ. 

ʉʜʝʣʘʥʥʳʝ ʩ ʠʩʧʨʘʚʣʝʥʠʷʤʠ ʥʘ ʙʘʟʝ ʧʝʨʚʳʭ ʧʨʠʥʮʠʧʦʚ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʣʠ ʧʘʨʘʤʝʪʨʳ, ʥʘ ʧʦ-

ʨʷʜʢʠ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʧʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚ, ʠ ʫʞʝ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ ʩʪʦʷʣʠ ʥʘ ʚʦʦʨʫʞʝʥʠʠ.  

ʅʦ ʪʘʢ ʙʳʣʦ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ. ʊʝʧʝʨʴ ʞʝ ʫʨʦʚʝʥʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʦʨʦʥʢʠ ʚ ʈʦʩʩʠʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʥʠʟʢʠʡ. ʀ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʥʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʥʦʚʳʤ ʥʘʫʯ-

ʥʳʤ ʠʜʝʷʤ, ʚ ʯʸʤ ʷ ʣʠʯʥʦ ʫʙʝʜʠʣʩʷ, ʩʜʝʣʘʚ ʧʷʪʴ ʜʦʢʣʘʜʦʚ ʚ ʦʙʦʨʦʥʢʝ. ʅʝ ʣʫʯʰʝ ʦʙʩʪʦʷʪ ʜʝʣʘ 

ʠ ʚ ʥʳʥʝʰʥʝʤ ʉʢʣʝʧʝ ʅʘʫʢʠ, ʛʜʝ ʦʩʪʘʣʠʩʴ (ʥʝ ʩʯʠʪʘʷ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʷʜʦʚʳʭ ʥʘʫʯʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ) çʯʝʩʪʥʦè ʟʘʨʘʙʦʪʘʚʰʠʝ ʥʘʫʯʥʳʝ ʜʦʣʞʥʦʩʪʠ ʯʠʥʦʚʥʠʢʠ, ʩʤʦʪʨʷʱʠʝ ʥʘ ʣʶʙʳʝ 

ʥʦʚʘʮʠʠ ʢʘʢ ʥʘ ʧʦʧʦʣʟʥʦʚʝʥʠʷ ʢ ʫʭʫʜʰʝʥʠʶ ʠʭ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. 

ʊʘʢ ʯʪʦ ʦʪʢʨʳʪʳʝ ʧʫʙʣʠʢʘʮʠʠ ʦʩʪʘʣʠʩʴ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʝʜʠʥʩʪʚʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝ-

ʨʝʜʘʪʴ ʙʫʜʫʱʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʩʚʦʠ ʥʘʫʯʥʳʝ ʥʘʨʘʙʦʪʢʠ. ɸ ʝʩʣʠ ʧʝʨʚʳʝ ʩʚʦʠ ʨʘʟʨʘʙʦʪʢʠ, 

ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʧʦ ʨʘʙʦʯʠʤ ʧʘʨʘʤʝʪʨʘʤ ʘʥʘʣʦʛʠ ʥʘ ʧʦʨʷʜʢʠ, ʷ ʜʝʣʘʣ ʥʘ ʙʘʟʝ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ 

(ʥʦ ʧʦʯʝʤʫ-ʪʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ) ʧʝʨʚʳʭ ʧʨʠʥʮʠʧʦʚ ʬʠʟʠʢʠ, ʪʦ ʧʦʩʣʝʜʥʠʝ ï ʥʘ ʙʘʟʝ ʚʥʦʚʴ 

ʚʳʷʚʣʝʥʥʳʭ. ʊʘʢ ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʦʜʝʣʝʡ ʧʨʦʰʣʠ ʧʨʦ-

ʚʝʨʢʫ ʥʘ ʧʨʘʢʪʠʢʝ ʪʦʣʴʢʦ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥʜʘʭ. ʅʦ, ʧʨʠ ʵʪʦʤ, ʜʘʣʝʢʦ ʥʝ ʚʝʩʴ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʦʪʨʘʞʸʥ ʚ ʧʫʙʣʠʢʘʮʠʷʭ. ɽʩʣʠ ʨʫʢʠ ʜʦʙʝʨʫʪʩʷ, ʪʦ ʦʥ ʚʦʡʜʸʪ ʚ ʢʥʠ-

ʛʠ, ʛʜʝ ʷ ʧʦʩʪʘʨʘʶʩʴ ʦʪʨʘʟʠʪʴ ʣʠʰʴ ʢʚʠʥʪʵʩʩʝʥʮʠʶ ï ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʤʦʤʝʥʪʳ, ʭʦʪʷ 

ʚʩʝ ʦʥʠ ʩʪʦʷʪ ʥʘ ʥʘʜʸʞʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʬʫʥʜʘʤʝʥʪʝ. 

ʀ ʧʦʩʣʝʜʥʝʝ. ʊʘʢ ʧʦʣʫʯʠʣʦʩʴ, ʯʪʦ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʫʪʦʯʥʝʥʠʡ ʙʘʟʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝ-

ʣʝʡ ï ʫʪʦʯʥʝʥʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʦʨʙʠʪʘʣʝʡ, ʙʳʣʦ ʩʜʝʣʘʥʦ ʤʥʦʶ ʥʘ ʙʘʟʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

C&BN ʜʦʚʦʣʴʥʦ ʜʘʚʥʦ, ʥʦ ʥʝ ʚʦʰʣʦ ʚ ʤʦʥʦʛʨʘʬʠʠ çʚʠʜʥʳʭ ʫʯʸʥʳʭè. ʊʘʢ ʯʪʦ ʷ ʧʣʦʪʥʦ ʟʘ-

ʥʷʣʩʷ ʵʪʠʤ ʜʝʣʦʤ ʚ ʩʚʦʠʭ ʧʦʩʣʝʜʥʠʭ ʧʫʙʣʠʢʘʮʠʷʭ. ʀ ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʟʘʚʝʨʰʘʝʪ ʮʠʢʣ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ C&BN, ʢʦʪʦʨʳʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʚʝʣ ʥʘ ʫʪʦʯʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʟʘʪʝʤ ʥʘ ʢʚʘ-

ʟʠʷʜʝʨʥʫʶ ʤʦʜʝʣʴ ʠ ʫʪʦʯʥʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʐʨʝʜʠʥʛʝʨʘ, ʘ ʪʝʧʝʨʴ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʥʦʚʦʡ ʤʦʜʝ-

ʣʠ, ʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ, ʧʝʨʝʟʘʧʠʩʴ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʢʚʘʥʪʦʚʫʶ ʤʝʭʘʥʠʢʫ.  

ʀʩʧʦʣʴʟʫʷ ʢʘʢ ʢʦʤʧʘʩ ʬʦʨʤʫʣʠʨʦʚʢʫ ʕʡʥʰʪʝʡʥʘ: çʅʝʢʦʪʦʨʳʝ ʫʨʘʚʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʤʝʭʘʥʠʢʠ ʜʦʧʫʩʢʘʶʪ ʧʝʨʝʟʘʧʠʩʴ ʚ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʠʜʝè, ʷ ʥʘʯʘʣ ʩ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʥʳʭ ʧʨʠʤʠʪʠʚʥʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʩ ʟʘʤʝʥʳ ʠʭ ʥʘ ʙʦʣʝʝ ʦʙʱʠʝ ï ʵʣʝʤʝʥʪʘʨ-

ʥʳʝ, ʢʦʪʦʨʳʝ ʩʦʙʩʪʚʝʥʥʦ ʠ ʪʨʝʙʫʶʪ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʨʝʟʘʧʠʩʠ. ʅʦ ʠ ʥʘ ʩʘʤʦʤ ʵʣʝ-

ʤʝʥʪʘʨʥʦʤ ʢʣʘʩʩʠʯʝʩʢʦʤ ʫʨʦʚʥʝ: ʚ ʟʘʢʦʥʘʭ ʅʴʶʪʦʥʘ ʠ ʂʫʣʦʥʘ ï ʝʩʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʜʦʙʠʝ 

ʬʦʨʤʫʣ, ʥʦ ʠ ʧʝʨʝʩʝʯʝʥʠʝ ʬʝʥʦʤʝʥʦʣʦʛʠʡ. ɸʥʘʣʠʟ ʵʪʦʛʦ ʫʨʦʚʥʷ ʧʦʜʪʚʝʨʜʠʣ ʧʨʠʥʮʠʧ ʣʦʛʘ-

ʨʠʬʤʠʯʝʩʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ï ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʠ ʩʫʙʩʪʨʫʢʪʫʨʳ ʧʦʣʝʡ ʥʘ ʙʘʟʝ ʨʷʜʘ 

ʤʦʜʝʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʯʘʩʪʠʮ. ʕʪʦ ʠ ʧʦʟʚʦʣʠʣʦ ʦʙʲʷʩʥʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

çʩʠʥʛʫʣʷʨʥʦʩʪʠè ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʬʦʣʦʛʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ɼʘʨʚʠʥʠʩʪʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʫʩʪʘʨʝʣʠ ʠ ʥʝ ʤʦʛʫʪ 

ʦʙʲʷʩʥʠʪʴ ʥʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʥʠ ʨʘʟʚʠʪʠʝ ʞʠʟʥʠ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʠʤ ʷʚʣʷʝʪʩʷ ʢʨʝʘʮʠʦʥʠʟʤ, 

ʚʢʣʶʯʘʷ ʚʦʟʥʠʢʰʫʶ ʥʝʜʘʚʥʦ ʢʦʥʮʝʧʮʠʶ ʈʘʟʫʤʥʦʛʦ ɿʘʤʳʩʣʘ. ɺ ʥʸʤ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʚʳʩʪʫ-

ʧʘʝʪ ʩʫʱʥʦʩʪʴ ʥʝʧʦʥʷʪʥʦʡ ʧʨʠʨʦʜʳ, ʪʦ ʣʠ ʠʥʦʧʣʘʥʝʪʥʦʡ, ʪʦ ʣʠ ʩʚʝʨʭʲʝʩʪʝʩʪʚʝʥʥʦʡ. ɺ ʩʪʘʪʴʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʥʘʫʯʥʘʷ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ɻʠʧʦʪʝʟʘ, ʣʦʛʠʯʥʦ ʦʙʲʷʩʥʷʶʱʘʷ ʩʣʦʞʥʳʝ 

ʤʦʤʝʥʪʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʞʠʟʥʠ. ɹʠʦʩʬʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʛʣʦ-

ʙʘʣʴʥʳʡ ʦʨʛʘʥʠʟʤ, ʩʧʦʩʦʙʥʳʡ ʢ ʢʨʝʘʪʠʚʥʦʤʫ ʤʳʰʣʝʥʠʶ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʵʚʦ-

ʣʶʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʨʝʢʫʨʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʙʲʸʤʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʚ ɹʠʦʩʬʝʨʝ ʠ ʨʝʢʫʨʩʠʚʥʦʝ ʞʝ ʫʩʣʦʞʥʝʥʠʝ ʝʸ ʩʪʨʫʢʪʫʨʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʩʬʝʨʘ, ʵʚʦʣʶʮʠʷ, ʞʠʟʥʴ, ʧʨʠʨʦʜʘ, ʢʨʝʘʮʠʦʥʠʟʤ, ʜʘʨʚʠʥʠʟʤ, ʢʦʤʧʴ-

ʶʪʝʨ. 
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Abstract. The article presents the third alternative for the biological evolution, the first two be-

ing Darwinism and Creationism. The main hypothesis postulates that the Biosphere is a single liv-

ing organism with all parts and cells interconnected. As such it acts as a gigantic bio-computer ca-

pable to generate new life forms. The evolution is driven by recursive growth of total biological 

memory volume and accelerated complexity of the Biosphere. The Biosphereôs creative mind is a 

natural phenomenon inherent into the living matter from pre-biotic RNA world to modern complex 

organisms. 
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ʅʘ ʧʣʘʥʝʪʝ ɿʝʤʣʷ ʝʩʪʴ ʞʠʟʥʴ. ʉʣʝʜʳ ʞʠʟʥʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʦʙʥʘʨʫʞʝʥʳ ʠ ʥʘ ʜʨʫʛʠʭ 

ʥʝʙʝʩʥʳʭ ʪʝʣʘʭ, ʚʢʣʶʯʘʷ ʘʩʪʝʨʦʠʜʳ, ʥʦ ʥʘ ɿʝʤʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʫʤʥʘʷ ʞʠʟʥʴ, ʜʦʢʘʟʘʪʝʣʴ-

ʩʪʚʦʤ ʯʝʤʫ ʷʚʣʷʶʪʩʷ ʯʠʪʘʪʝʣʠ ʵʪʦʡ ʩʪʘʪʴʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦʪ ʥʝʦʩʧʦʨʠʤʳʡ ʬʘʢʪ, ʝʜʠʥʩʪʚʦ 

ʤʥʝʥʠʡ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʞʠʚʦʛʦ ʤʠʨʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʜʦʩʪʠʛʥʫʪʦ. 
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ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʙʣʠʞʸʥʥʦ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: ʢʨʝʘʮʠʦʥʠʟʤ ʠ ʜʘʨʚʠʥʠʟʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʜʝʣʷʶʱʫʶ ʠʭ ʧʨʦʧʘʩʪʴ, ʦʙʝ ʢʦʥʮʝʧʮʠʠ 

(ʟʘʠʤʩʪʚʫʷ ʤʝʪʢʦʝ ʚʳʨʘʞʝʥʠʝ ʉ.ʉʘʚʝʣʴʝʚʘ [1]) çʨʦʜʥʠʪ ʪʦ, ʯʪʦ ʦʥʠ ʥʠʯʝʛʦ ʥʝ ʦʙʲʷʩʥʷʶʪè. 

ʂʨʝʘʮʠʦʥʠʩʪʳ, ʥʘʯʠʥʘʷ ʦʪ çʤʣʘʜʦʟʝʤʝʣʴʮʝʚè, ʥʘʩʪʘʠʚʘʶʱʠʭ ʥʘ ʙʠʙʣʝʡʩʢʦʤ ʚʦʟʨʘʩʪʝ ʤʠ-

ʨʘ ʠ ʰʝʩʪʠʜʥʝʚʥʦʤ ʪʚʦʨʝʥʠʠ ʝʛʦ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʪʦʨʦʥʥʠʢʘʤʠ ʈʘʟʫʤʥʦʛʦ ɿʘʤʳʩʣʘ (Intelligent 

Design) ʢʨʝʘʪʠʚʥʦ ʦʙʥʘʞʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʙʝʣʳ ʚ ʪʝʦʨʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ʠ ʵʚʦʣʶʮʠʠ ʞʠʟʥʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʆʥʠ ʜʝʣʘʶʪ ʵʪʦ ʚʝʩʴʤʘ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦ ʠ ʚ ʦʯʥʳʭ 

ʜʠʩʢʫʩʩʠʷʭ ʥʝʨʝʜʢʦ ʚʳʛʣʷʜʷʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʘʜʝʧʪʦʚ ʩʝʢʪʳ ʩʚ. ɼʘʨʚʠʥʘ (ʧʝʨʝʬʨʘʟʠʨʫʷ 

ʚʳʨʘʞʝʥʠʝ ʖ.ʄʫʭʠʥʘ [2]). 

ʄʝʞʜʫ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʠʟʜʘʥʠʷʤʠ ʢʥʠʛʠ ʄʘʡʢʣʘ ɼʵʥʪʦʥʘ çʕʚʦʣʶʮʠʷ: ʊʝʦʨʠʷ ʚ ʢʨʠʟʠ-

ʩʝè [3] ʧʨʦʰʣʦ 30 ʣʝʪ, ʥʦ ʢʨʠʟʠʩ çʜʘʨʚʠʥʠʟʤʘè ʪʦʣʴʢʦ ʫʩʠʣʠʣʩʷ. çɼʘʨʚʠʥʠʩʪʳè ʧʠʪʘʶʪ ʩʝʙʷ 

ʠ ʩʚʦʠʭ ʯʠʪʘʪʝʣʝʡ ʥʘʜʝʞʜʦʡ ʥʘ ʪʦ, ʯʪʦ ʙʫʜʫʱʠʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʧʦʟʚʦʣʷʪ ʜʦʩʪʨʦʠʪʴ ʧʦʢʦ-

ʩʠʚʰʝʝʩʷ ʟʜʘʥʠʝ, ʪʦʛʜʘ ʢʘʢ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʦʚʳʝ ʦʪʢʨʳʪʠʷ ʧʨʠʥʦʩʷʪ ʥʦʚʳʝ  ʨʘʟʦʯʘʨʦ-

ʚʘʥʠʷ. 

ʂʨʝʘʮʠʦʥʠʩʪʳ ʫʧʨʝʢʘʶʪ ʩʚʦʠʭ ʦʧʧʦʥʝʥʪʦʚ ʚʦ ʤʥʦʛʠʭ ʛʨʝʭʘʭ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ 

ʣʘʢʫʥʘʤʠ çʜʘʨʚʠʥʠʟʤʘè ʷʚʣʷʶʪʩʷ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʩʣʝʜʫʶʱʠʝ: 

1. ʅʝʧʦʩʪʠʞʠʤʘʷ ʧʨʦʜʫʤʘʥʥʦʩʪʴ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʩʪʝʡʰʝʛʦ ʧʨʦʢʘʨʠʦʪʘ ʠ 
ʜʦ ʢʦʤʧʣʝʢʩʥʳʭ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʩ ʩʦʪʥʷʤʠ ʤʠʣʣʠʘʨʜʦʚ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ (ʥʝʡʨʦʥʦʚ), ʦʙ-

ʨʘʟʫʶʱʠʭ ʩʣʦʞʥʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʩʧʦʩʦʙʥʳʝ ʢ ʘʙʩʪʨʘʢʪʥʦʤʫ ʤʳʰʣʝʥʠʶ. 

2. ʅʝʜʦʢʘʟʘʥʥʦʩʪʴ (ʠʣʠ ʜʘʞʝ ʥʝʚʦʟʤʦʞʥʦʩʪʴ) ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʤʘʢʨʦʵʚʦʣʶʮʠʠè, ʠʣʠ ʩʘʤʦ-

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʥʘʜʚʠʜʦʚʳʭè (ʧʦ ʚʳʨʘʞʝʥʠʶ ʀ.ɺʠʩʣʦʙʦʢʦʚʦʡ [4]) ʪʘʢʩʦʥʦʚ.  

3. ʅʝʣʦʛʠʯʥʦʩʪʴ ʚʝʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʞʠʚʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʡ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʦʥʮʝʧʮʠʠ ʜʦʣ-

ʞʝʥ ʠʜʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʠʙʦʣʴʰʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ʫʧʨʷʤʦ ʜʚʠʞʝʪʩʷ ʢ ʥʘʠʤʝʥʝʝ ʞʠʚʫʯʠʤ, ʥʦ ʙʦʣʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʚʠʜʘʤ. ɺʠʪʘʣʠʡ 

ʂʦʨʜʶʤ [5], ɽʚʛʝʥʠʡ ʂʫʥʠʥ [6] ʠ ʜʨʫʛʠʝ ʟʘʜʘʶʪʩʷ ʦʯʝʚʠʜʥʳʤ ʚʦʧʨʦʩʦʤ: çʊʘʢ ʧʦʯʝʤʫ ʞʝ 

ʦʨʛʘʥʠʟʤʳ ʩʪʦʣʴ ʩʣʦʞʥʦ ʫʩʪʨʦʝʥʳ? ʆʜʠʥ ʠʟ ʦʪʚʝʪʦʚ, ʢʘʟʘʣʦʩʴ ʙʳ, ʩʘʤʦʦʯʝʚʠʜʥʳʡ ʠ ʧʨʠ-

ʥʠʤʘʚʰʠʡʩʷ ʙʠʦʣʦʛʘʤʠ ʠ ʚʩʝʤʠ ʠʥʪʝʨʝʩʫʶʱʠʤʠʩʷ ʵʚʦʣʶʮʠʝʡ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʦʨʛʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ. ʕʪʘ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʥʝʩʦ-

ʤʥʝʥʥʦ, ʦʰʠʙʦʯʥʘ. ...ʯʝʤ ʩʣʦʞʥʝʝ ʦʨʛʘʥʠʟʤ, ʪʝʤ ʤʝʥʴʰʠʡ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʟʤʝʨ ʧʦʧʫʣʷ-

ʮʠʠ ʦʥ ʠʤʝʝʪ ʠ, ʧʦ ʝʜʠʥʩʪʚʝʥʥʦ ʨʘʟʫʤʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʫʩʧʝʭʘ, ʪʝʤ ʤʝ-

ʥʝʝ ʫʩʧʝʰʥʳʤ ʦʥ ʷʚʣʷʝʪʩʷ [6]è.  

4. ʅʝʦʙʲʷʩʥʠʤʦʩʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʡ, ʙʦʣʝʝ ʪʦʛʦ, ʫʩʢʦʨʷʶʱʝʡʩʷ ʵʚʦʣʶʮʠʠ. ʇʘʨʘʜʦʢʩʘʣʴʥʳʤ 
ʦʙʨʘʟʦʤ, ʚʦʧʨʝʢʠ ʣʦʛʠʢʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ, ʯʝʤ ʩʣʦʞʥʝʝ ʩʪʘʥʦʚʠʣʠʩʴ ʦʨ-

ʛʘʥʠʟʤʳ, ʪʝʤ ʙʳʩʪʨʝʝ ʰʣʘ ʵʚʦʣʶʮʠʷ ʠʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, çʧʨʠ ʨʘʚʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘʥʘʣʦ-

ʛʠʯʥʦʡ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʨʠ ʥʝ ʤʝʥʝʝ ʞʸʩʪʢʦʤ ʦʪʙʦʨʝ, 

ʥʠʟʰʠʝ ʦʨʛʘʥʠʟʤʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʘʢʦʡ ʨʘʟʥʠʮʳ ʚ ʧʦʢʘʟʘʪʝʣʝ ʨʝʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʳ ʙʳʣʠ 

ʙʳ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʚʦ ʤʥʦʛʦ ʤʠʣʣʠʘʨʜʦʚ ʨʘʟ ʙʳʩʪʨʝʝ, ʯʝʤ ʚʳʩʰʠʝ 5è.   

5. ʆʪʩʫʪʩʪʚʠʝ ʚʥʷʪʥʳʭ ʦʙʲʷʩʥʝʥʠʡ ʩʢʘʯʢʦʦʙʨʘʟʥʦʤʫ ʨʘʟʚʠʪʠʶ ʙʠʦʩʬʝʨʳ (ʧʫʥʢʪʫʘʣʠʟʤʫ, 
ʠʣʠ ʩʘʣʴʪʘʮʠʦʥʠʟʤʫ). ʇʝʨʠʦʜʳ ʙʳʩʪʨʦʛʦ ʧʦʷʚʣʝʥʠʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʮʝʣʳʭ ʪʘʢʩʦʥʦʚ ʠ ʜʘ-

ʞʝ ʪʠʧʦʚ ʞʠʚʦʛʦ ʤʠʨʘ ʩʤʝʥʷʶʪʩʷ ʜʣʠʪʝʣʴʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʟʘʪʠʰʴʷ ʠ ʤʝʜʣʝʥʥʳʭ, ʚʥʫʪʨʠ-

ʚʠʜʦʚʳʭ ʤʦʜʠʬʠʢʘʮʠʡ. 

6. ʉʣʘʙʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʧʦʩʪʫʣʘʪʘ çʜʘʨʚʠʥʠʟʤʘè (the very weak force) - ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ - 

ʧʨʠʟʥʘʚʘʝʤʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʱʠʤʠ ʙʠʦʣʦʛʘʤʠ ʧʣʘʥʝʪʳ [6,7]. 

ɺʩʸ ʵʪʦ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ, ʜʝʣʘʝʪ çʜʘʨʚʠʥʠʟʤè ʥʝ ʪʦʣʴʢʦ ʤʝʥʝʝ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ, 

ʥʦ ʚʳʚʦʜʠʪ ʝʛʦ ʟʘ ʨʘʤʢʠ ʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ. 

ʋʧʨʷʤʳʝ, ʩʢʣʦʥʥʳʝ ʢ ʜʦʛʤʘʪʠʟʤʫ, ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʠ ʧʨʦʜʦʣʞʘʶʪ ʦʪʩʪʘʠʚʘʪʴ ʥʝʟʳʙʣʝ-

ʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʦʩʪʫʣʘʪʦʚ ʚʳʙʨʘʥʥʦʛʦ ʠʤʠ ʫʯʝʥʠʷ ɼʘʨʚʠʥʘ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʫʯʸʥʳʝ, ʦʪʢʨʳ-

ʪʳʝ ʢ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʛʦʪʦʚʳ ʧʨʠʟʥʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʦʩʥʦʚ-

ʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʇʝʨʚʳʝ, ʜʦʛʤʘʪʠʢʠ, ʦʪʯʘʷʚʰʠʩʴ ʥʘʡʪʠ ʧʨʘʚʜʦʧʦʜʦʙʥʳʝ ʦʙʲʷʩʥʝʥʠʷ, ʧʨʠʙʝ-

ʛʘʶʪ ʢ ʧʨʷʤʳʤ ʧʦʜʤʝʥʘʤ ʧʦʥʷʪʠʡ ʠʣʠ çʫʭʦʜʷʪ ʚ ʦʪʢʘʟè ʧʦʜʦʙʥʦ ʘʚʪʦʨʠʪʝʪʥʦʤʫ ʚ ʘʥʛʣʦ-

ʷʟʳʯʥʦʤ ʤʠʨʝ ʵʚʦʣʶʮʠʦʥʥʦʤʫ ʙʠʦʣʦʛʫ ɼʞʝʨʨʠ ʂʦʡʥʫ. ʅʝ ʤʦʛʫ ʫʜʝʨʞʘʪʴʩʷ ʦʪ ʮʠʪʠʨʦʚʘʥʠʷ 
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ʮʝʣʦʛʦ ʧʘʩʩʘʞʘ ʠʟ ʝʛʦ ʢʥʠʛʠ çʕʚʦʣʶʮʠʷ. ʅʝʦʧʨʦʚʝʨʞʠʤʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘè [8]: çʆʜʥʘʢʦ ʢʘʢ 

ʞʝ ʥʘʤ ʦʧʨʦʚʝʨʛʥʫʪʴ ʫʪʚʝʨʞʜʝʥʠʝ ʪʝʦʨʝʪʠʢʦʚ ʨʘʟʫʤʥʦʛʦ ʪʚʦʨʝʥʠʷ, ʟʘʷʚʣʷʶʱʠʭ, ʯʪʦ ʥʝʢʦʪʦ-

ʨʳʝ ʯʝʨʪʳ ʧʨʦʩʪʦ ʦʪʨʠʮʘʶʪ ʢʘʢʦʝ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʫʪʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦ-

ʨʘ? ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʵʚʦʣʶʮʠʦʥʥʳʝ ʙʠʦʣʦʛʠ ʥʝ ʦʙʷʟʘʥʳ ʥʘʙʨʘʩʳʚʘʪʴ ʧʦʜʨʦʙʥʳʡ ʧʦʰʘʛʦʚʳʡ 

ʩʮʝʥʘʨʠʡ ʪʦʛʦ, ʢʘʢ ʧʦʷʚʠʣʘʩʴ ʩʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ. ɼʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʙʳ ʟʥʘʪʴ ʚʩʸ ʦ ʜʘ-

ʣʝʢʦʤ ʧʨʦʰʣʦʤ, ʢʦʛʜʘ ʥʘʩ ʝʱʸ ʥʝ ʙʳʣʦ ʥʘ ʩʚʝʪʝ, ʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʟʥʘʢʦʚ ʠ ʧʦʯʪʠ ʜʣʷ 

ʚʩʝʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʆʧʨʦʚʝʨʛʘʷ ʫʪʚʝʨʞʜʝʥʠʝ ʢʨʝʘʮʠʦʥʠʩʪʦʚ ʦ 

ʪʦʤ, ʯʪʦ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʞʛʫʪʠʢ ʥʝ ʤʦʛ ʨʘʟʚʠʪʴʩʷ ʵʚʦʣʶʮʠʦʥʥʳʤ ʧʫʪʝʤ, ʙʠʦʭʠʤʠʢʠ ʌʦʨʜ 

ɼʫʣʠʪʪʣ ʠ ʆʣʴʛʘ ɾʘʢʩʳʙʘʝʚʘ ʟʘʷʚʠʣʠ: çʕʚʦʣʶʮʠʦʥʠʩʪʘʤ ʥʝʪ ʥʫʞʜʳ ʧʨʠʥʠʤʘʪʴ ʚʳʟʦʚ ʠ 

ʦʪʚʝʯʘʪʴ ʥʘ ʥʝʤʳʩʣʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʩʣʝʜʠʪʴ ʢʘʞʜʫʶ ʜʝʪʘʣʴ ʵʚʦʣʶʮʠʠ ʞʛʫʪʠʢʘ. ʅʘʤ 

ʥʫʞʥʦ ʣʠʰʴ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʦʜʦʙʥʦʝ ʨʘʟʚʠʪʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʧʨʦʮʝʩʩʳ ʠ ʢʦʤʧʦʥʝʥʪʳ, ʥʘʧʦ-

ʤʠʥʘʶʱʠʝ ʫʞʝ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʥʘʤʠ, ʚ ʧʨʠʥʮʠʧʝ ʚʳʧʦʣʥʠʤʦè. ʇʦʥʷʪʴ 

ʵʚʦʣʶʮʠʶ ʩʣʦʞʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ ʥʝ ʪʘʢ-ʪʦ ʧʨʦʩʪʦ, ʧʦ-

ʩʢʦʣʴʢʫ ʚ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʣʝʪʦʧʠʩʠ ʦʥʠ ʩʣʝʜʦʚ ʥʝ ʦʩʪʘʚʠʣʠ. ʀʭ ʵʚʦʣʶʮʠʶ ʧʨʠʭʦʜʠʪʩʷ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʙʦʣʝʝ ʩʧʝʢʫʣʷʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʧʳʪʘʷʩʴ ʧʦʥʷʪʴ, ʢʘʢ ʵʪʠ ʧʫʪʠ ʤʝʪʘʙʦ-

ʣʠʟʤʘ ʤʦʛʣʠ ʩʣʦʞʠʪʴʩʷ ʠʟ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ, ʚ ʧʨʠʥʮʠʧʝ, ʵʚʦʣʶʮʠʠ ʥʠʯʝʛʦ ʥʝ ʩʪʦʠʣʦ ʩʦʟʜʘʪʴ ʩʣʦʞʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳè. 

ʅʝ ʩʪʨʘʥʥʦ ʣʠ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʩʣʦʚʝʩʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʚʳʜʘʶʪʩʷ çʫʯʸʥʳʤʠè ʟʘ ʥʝʦʧʨʦʚʝʨ-

ʞʠʤʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʚʦʣʶʮʠʠ, ʩʣʦʚʝʩʥʘʷ ʩʦʬʠʩʪʠʢʘ - ʟʘ ʥʘʫʢʫ, ʘ ʠʭ ʢʥʠʛʠ ʠʟʜʘʶʪʩʷ ʩʦʪ-

ʥʷʤʠ ʪʳʩʷʯ ʵʢʟʝʤʧʣʷʨʦʚ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʳʝ ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʠʟʚʝ-

ʜʝʥʠʷ ʠʭ ʦʧʧʦʥʝʥʪʦʚ [9-12] ʜʘʞʝ ʥʝ ʧʝʨʝʚʝʜʝʥʳ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. 

ɺ ʣʝʢʩʠʢʦʥʝ çʜʘʨʚʠʥʠʩʪʦʚè ʩʪʘʣʘ ʧʨʠʚʳʯʥʦʡ ʧʨʷʤʘʷ ʧʦʜʤʝʥʘ ʧʦʥʷʪʠʡ. ʄʳ ʩʦ ʰʢʦʣʴʥʳʭ 

ʚʨʝʤʸʥ ʧʨʠʫʯʝʥʳ ʢ ʚʳʨʘʞʝʥʠʷʤ: çʧʨʝʜʢʠ ʯʝʣʦʚʝʢʘè, çʧʝʨʝʭʦʜʥʳʡ ʚʠʜè ʠ ʧʨ. ʇʦ ʠʥʝʨʮʠʠ 

ʧʨʠʤʝʥʷʷ ʵʪʠ ʪʝʨʤʠʥʳ, ʤʳ ʩʪʘʚʠʤ ʪʝʣʝʛʫ ʚʧʝʨʝʜʠ ʣʦʰʘʜʠ, ʪ.ʝ. ʜʘʸʤ ʥʘʟʚʘʥʠʝ ʷʚʣʝʥʠʶ, ʘʧʨʠ-

ʦʨʥʦ ʧʦʜʨʘʟʫʤʝʚʘʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʪʝʦʨʠʠ ɼʘʨʚʠʥʘ. 

ɹʫʰʤʝʥ, ʞʠʚʰʠʡ ʚ ɸʬʨʠʢʝ 400 ʣʝʪ ʥʘʟʘʜ, ʤʦʠʤ ʧʨʝʜʢʦʤ ʥʝ ʷʚʣʷʝʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʷ ʭʦʨʦ-

ʰʦ ʟʥʘʶ ʩʚʦʶ ʛʝʥʝʘʣʦʛʠʶ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʬʨʠʢʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʚ ʥʝʡ ʥʝ ʟʥʘʯʘʪʩʷ. ʋ 

ʙʫʰʤʝʥʘ ʝʩʪʴ ʩʚʦʠ ʧʦʪʦʤʢʠ. ʂʝʤ ʞʝ ʦʥ ʷʚʣʷʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʤʥʝ? ʆʥ ʷʚʣʷʝʪʩʷ ʤʦʠʤ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ, ʥʦ ʥʠʢʘʢʠʤ ʥʝ ʧʨʝʜʢʦʤ. 

ʉʘʤʦʣʸʪ çɹʦʠʥʛ-767è ʥʝ ʝʩʪʴ çʧʝʨʝʭʦʜʥʳʡè ʚʠʜ ʤʝʞʜʫ çɹʦʠʥʛʦʤ-757è ʠ çɹʦʠʥʛʦʤ-777è. 

ʕʪʦ ï ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʚʠʜ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʭʦʜʩʪʚʦ ʚʦ ʤʥʦʛʠʭ ʜʝʪʘʣʷʭ. ʄʳ ʩ ʥʝʩʦʤʥʝʥʥʦʩʪʴʶ 

ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 757-ʡ ʥʝ ʧʨʝʚʨʘʪʠʣʩʷ ʚ 767-ʡ ʧʫʪʸʤ ʤʘʣʝʥʴʢʠʭ, ʧʦʩʪʝʧʝʥʥʳʭ, ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ (ʤʫʪʘʮʠʡ). ɽʛʦ ʩʦʟʜʘʣ ʨʘʟʫʤ ʠʥʞʝʥʝʨʦʚ ʠ ʚʩʝ ʭʦʜʳ ʥʘ ʧʫʪʠ ʝʛʦ ʩʦʟʜʘʥʠʷ 

ʫ ʥʘʩ ʟʘʧʠʩʘʥʳ. ʊʦʯʥʦ ʪʘʢʞʝ ʘʚʩʪʨʘʣʦʧʠʪʝʢ ʥʝ ʷʚʣʷʝʪʩʷ çʧʝʨʝʭʦʜʥʳʤè ʚʠʜʦʤ ʤʝʞʜʫ ʦʙʝʟʴ̫ -

ʥʦʧʦʜʦʙʥʳʤ çʧʨʝʜʢʦʤè ʠ ʩʦʚʨʝʤʝʥʥʳʤ ʯʝʣʦʚʝʢʦʤ. 

ɿʘʤʝʥʠʪʝ ʩʣʦʚʦ çʧʨʝʜʦʢè ʥʘ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʡ ʪʝʨʤʠʥ çʧʨʝʜʰʝʩʪʚʝʥʥʠʢè, çʧʝʨʝʭʦʜʥʳʝ 

ʚʠʜʳè ʥʘ çʧʨʦʤʝʞʫʪʦʯʥʳʝ ʚʠʜʳè, ʫʙʝʨʠʪʝ ʣʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʠʝ ʥʘ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʠʘ-

ʛʨʘʤʤʘʭ çʧʝʨʝʭʦʜʥʳʝè ʚʠʜʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʚʝʩʴ ʜʘʨʚʠʥʠʟʤ ʨʘʩʩʳʧʝʪʩʷ, ʢʘʢ ʢʘʨʪʦʯʥʳʡ ʜʦ-

ʤʠʢ. 

ɺ ʩʘʤʫʶ ʧʦʨʫ ʚʩʧʦʤʥʠʪʴ ʩʣʦʚʘ ʀʚʘʥʘ ʇʝʪʨʦʚʠʯʘ ʇʘʚʣʦʚʘ, ʩʢʘʟʘʥʥʳʝ ʠʤ ʚ ʩʚʦʝʡ ʥʦʙʝʣʝʚ-

ʩʢʦʡ ʨʝʯʠ: çʄʳ ʟʘʥʠʤʘʝʤʩʷ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʩʣʦʚ, ʘ ʥʝ ʠʟʫʯʝʥʠʝʤ ʞʠʟʥʠè. 

ɺʘʜʠʤ ʅʘʟʘʨʦʚ ʚʳʩʢʘʟʘʣʩʷ ʝʱʸ ʦʧʨʝʜʝʣʸʥʥʝʝ: çɽʩʣʠ ʙʳ ʥʝ ʩʦʟʥʘʪʝʣʴʥʦʝ ʥʘʤʝʨʝʥʠʝ ʢʦʥ-

ʩʝʨʚʘʪʠʚʥʦʡ ʯʘʩʪʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʦʭʨʘʥʠʪʴ ʜʘʨʚʠʥʠʟʤ ʣʶʙʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ, ʤʳ ʩʝʡʯʘʩ ʛʦʚʦʨʠʣʠ ʙʳ ʦ ʥʸʤ ʚ ʧʨʦʰʝʜʰʝʤ ʚʨʝʤʝʥʠ [13]è. ʅʝʩʤʦʪʨʷ ʥʘ ʘʚʪʦʨʠʪʝʪ-

ʥʦʝ ʤʥʝʥʠʝ ʖ.ʌʠʣʠʧʯʝʥʢʦ ʦ ʪʦʤ, ʯʪʦ çʵʚʦʣʶʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʚʩʝʛʜʘ ʙʳʣʘ ʠ ʙʫʜʝʪ ʪʦʣʴʢʦ ʛʠ-

ʧʦʪʝʟʦʡ, ʠʙʦ ʧʨʝʚʨʘʱʝʥʠʝ ʚʠʜʦʚ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʚʦʦʯʠʶ [14]è, ʝʸ ʩʪʦʨʦʥʥʠʢʠ ʩ ʧʨʠʣʝʞʘʥʠʝʤ, ʜʦʩʪʦʡʥʳʤ ʧʨʠʤʝʥʝʥʠʷ ʚ ʵʥʝʨʛʝʪʠʢʝ, ʘʛʨʝʩʩʠʚ-

ʥʦ ʧʨʦʜʚʠʛʘʶʪ ʜʘʨʚʠʥʠʟʤ ʚ ʫʯʝʙʥʳʝ ʢʫʨʩʳ ʠ ʩʦʟʥʘʥʠʝ ʤʘʩʩ. ʇʦ ʧʨʠʟʥʘʥʠʶ ʚʝʜʫʱʝʛʦ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʜʘʨʚʠʥʠʩʪʘ ɸ.ʄʘʨʢʦʚʘ ʪʠʨʘʞ ʝʛʦ ʧʝʯʘʪʥʳʭ (ʥʝ ʩʯʠʪʘʷ ʩʝʪʝʨʘʪʫʨʥʳʭ) ʠʟʜʘʥʠʡ ʧʨʝ-

ʚʳʩʠʣ 200 ʪʳʩʷʯ ʵʢʟʝʤʧʣʷʨʦʚ. 
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ɼʦʙʨʦʩʦʚʝʩʪʥʳʝ ʥʘʪʫʨʘʣʠʩʪʳ ʛʦʪʦʚʳ ʧʨʠʟʥʘʪʴ ʘʨʛʫʤʝʥʪʳ ʢʨʝʘʮʠʦʥʠʩʪʦʚ, ʥʦ ʟʘʜʘʶʪ 

ʚʧʦʣʥʝ ʨʝʟʦʥʥʳʡ ʚʦʧʨʦʩ: çɸ ʯʪʦ ʚʳ ʧʨʝʜʣʘʛʘʝʪʝ ʚʟʘʤʝʥ?è ɿʜʝʩʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʥʘʞʘʝʪʩʷ 

ʩʣʘʙʦʩʪʴ ʢʦʥʮʝʧʮʠʠ ʢʨʝʘʮʠʦʥʠʩʪʦʚ. ʅʠʯʝʛʦ, ʢʨʦʤʝ ʠʜʝʠ ʩʚʝʨʭʝʩʪʝʩʪʚʝʥʥʦʛʦ ɹʳʪʠʷ, ʦʥʠ 

ʧʨʝʜʣʦʞʠʪʴ ʥʝ ʤʦʛʫʪ. ʉʦʚʨʝʤʝʥʥʘʷ ʚʝʨʩʠʷ ʢʨʝʘʮʠʦʥʠʟʤʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʈʘʟʫʤʥʦʛʦ ɿʘʤʳʩʣʘ 

(Intelligent Design), ʦʥʘ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʝʪʩʷ ʦʩʥʦʚʘʥʥʦʡ ʚ 1990-ʤ ʛʦʜʫ ʚ ʉʠʵʪʣʝ ʦʨʛʘʥʠʟʘ-

ʮʠʝʡ Discovery Institute ʠ ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʝ Biologic Institute. ʇʦʩʣʝʜʥʠʡ ʨʘʩʧʦ-

ʣʦʞʝʥ ʚ ʥʝʙʦʣʴʰʦʤ ʦʬʠʩʝ ʚ ʛʦʨʦʜʝ Redmond, ʯʠʩʣʦ ʝʛʦ ʩʦʪʨʫʜʥʠʢʦʚ ʤʦʞʥʦ ʧʝʨʝʩʯʠʪʘʪʴ ʧʦ 

ʧʘʣʴʮʘʤ ʦʜʥʦʡ ʨʫʢʠ, ʘ ʥʘʫʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʩʣʦʚʘʭ ʘʜʝʧʪʳ ʈʘʟʫʤʥʦʛʦ ɿʘ-

ʤʳʩʣʘ ʦʪʢʨʳʪʳ ʢ ʠʩʪʠʥʝ ʚ ʣʶʙʳʭ ʝʸ ʧʨʦʷʚʣʝʥʠʷʭ. ɺ ʣʠʯʥʦʤ ʦʙʱʝʥʠʠ ʩʦʪʨʫʜʥʠʢʠ Discovery 

Institute ʜʦʚʝʨʠʪʝʣʴʥʦ ʩʦʦʙʱʘʶʪ: çʅʦ ʪʳ ʞʝ ʧʦʥʠʤʘʝʰʴ, Igor, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʟʘ ʚʩʝʤ ʵʪʠʤ 

ʩʪʦʠʪ ɹʦʛè. ʇʦʜ ʵʪʠʤ   ʦʥʠ ʠʤʝʶʪ ʚ ʚʠʜʫ ʥʝ ʦʙʦʙʱʸʥʥʫʶ ʠʜʝʶ ɺʩʝʤʠʨʥʦʛʦ ɹʦʞʝʩʪʚʘ, ʥʦ 

ʙʠʙʣʝʡʩʢʦʛʦ ʗʭʚʝ, ʩʦʪʚʦʨʠʚʰʝʛʦ ʚʝʩʴ ʤʠʨ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʜʥʝʡ ʠ ... ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʂʥʠʛʠ. 

ʅʠʢʪʦ ʥʝ ʩʧʦʨʠʪ, ʠʜʝʷ ɹʦʛʘ ʧʨʝʢʨʘʩʥʘ. ʆʥʘ ʚʩʝʤʦʛʫʱʘ, ʦʥʘ ʥʨʘʚʩʪʚʝʥʥʘ, ʥʘʢʦʥʝʮ, ʦʥʘ ʥʝ-

ʦʧʨʦʚʝʨʞʠʤʘ ʥʘʫʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. (ʅʘʫʢʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʝʨʭʝʩʪʝʩʪʚʝʥʥʳʤʠ ʷʚʣʝʥʠʷʤʠ 

ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ɹʦʛʘ ʥʝ ʤʦʞʝʪ ʚ ʧʨʠʥʮʠʧʝ. ʕʪʦ ʥʝ ʝʸ ʧʘʨʘʬʠʷ). 

ʅʝʦʧʨʦʚʝʨʞʠʤʦʩʪʴ ʙʦʞʝʩʪʚʝʥʥʦʡ ʠʜʝʠ ʥʝ ʜʝʣʘʝʪ ʝʸ ʩʚʦʙʦʜʥʦʡ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʪʠʚʦʨʝ-

ʯʠʡ. ʕʚʦʣʶʮʠʦʥʠʩʪʳ ʪʦʞʝ ʟʘʜʘʶʪ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʫʯʘʶʪ ʦʪ ʢʨʝʘʮʠʦʥʠʩʪʦʚ ʘʜʝʢ-

ʚʘʪʥʦʛʦ ʦʪʚʝʪʘ. ʇʝʨʚʳʡ (ʠ ʦʯʝʚʠʜʥʳʡ) ʚʦʧʨʦʩ ʪʘʢʦʡ: 

1. ɽʩʣʠ ɹʦʛ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʢʪʦ ɽʛʦ ʩʦʟʜʘʣ? ɺʳʨʘʞʘʷʩʴ ʥʘʫʯʥʳʤ ʷʟʳʢʦʤ, ʘʧʝʣʣʷʮʠʷ ʢ ʥʝʚʝ-

ʜʦʤʦʤʫ ʉʫʱʝʩʪʚʫ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ çʦʪʣʦʞʝʥʥʳʭè ʨʝʰʝʥʠʡ. ɺʩʝ ʥʝʷʩʥʳʝ ʚʦʧʨʦʩʳ 

ʧʝʨʝʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʧʣʝʯʠ ɹʦʛʘ, ʘ ʥʘʫʢʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʷʩʥʝʥʠʷ (ʠ 

ʦʧʨʘʚʜʘʥʠʷ, ʩʠʨʝʯʴ, ʪʝʦʜʠʮʝʠ) ɽʛʦ ʜʝʡʩʪʚʠʡ. 

2. ɺʦʧʨʦʩ ʚʪʦʨʦʡ, ʪʦʞʝ ʜʦʚʦʣʴʥʦ ʦʯʝʚʠʜʥʳʡ: ʝʩʣʠ ɹʦʛ ʷʚʣʷʝʪʩʷ ʚʩʝʤʦʛʫʱʠʤ, ʧʦʯʝʤʫ ʆʥ 
ʧʦʪʨʘʪʠʣ ʤʠʣʣʠʘʨʜʳ ʣʝʪ ʥʘ ʩʦʟʜʘʥʠʝ ʪʦʡ ʞʠʟʥʠ, ʢʦʪʦʨʫʶ ʤʳ ʠʤʝʝʤ? ʉʦʚʨʝʤʝʥʥʳʝ ʙʠʦ-

ʣʦʛʠ ʩʦʚʝʨʰʠʣʠ ʥʘʩʪʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʦʨʳʚʳ ʚ ʟʥʘʥʠʷʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 100 ʣʝʪ, ʯʪʦ 

ʤʦʛʣʠ ʙʳ ʧʦʩʨʘʤʠʪʴ ʉʘʤʦʛʦ, ʝʩʣʠ ʙʳ ʆʥ ʚʭʦʜʠʣ ʚ ʩʬʝʨʫ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

3. ɹʦʛ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʘʜʝʧʪʦʚ ʤʦʥʦʪʝʠʩʪʠʯʝʩʢʠʭ ʨʝʣʠʛʠʡ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʚʩʝʭ ʧʨʝ-

ʚʦʩʭʦʜʥʳʭ ʢʘʯʝʩʪʚ. ʆʥ ʚʩʝʤʦʛʫʱ, ʚʝʟʜʝʩʫʱ, ʚʩʝʟʥʘʶʱ, ʚʩʝʙʣʘʛ. ʆʥ, ʥʘʢʦʥʝʮ, ʩʘʤʦʜʦʩʪʘ-

ʪʦʯʝʥ. ɿʘʯʝʤ ʝʤʫ ʵʪʠ ʥʠʯʪʦʞʥʳʝ ʩʫʱʝʩʪʚʘ, ʧʦʣʟʘʶʱʠʝ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʟʜʘʥʥʦʡ ʀʤ ʞʝ 

ʧʣʘʥʝʪʳ? ɽʤʫ ʠ ʪʘʢ ʭʦʨʦʰʦ, ʥʝ ʧʨʘʚʜʘ ʣʠ? ɺ ʩʦʟʜʘʥʠʠ ʞʠʟʥʠ ʜʣʷ ʅʝʛʦ ʥʝʪ ʥʠʢʘʢʦʛʦ 

ʩʤʳʩʣʘ. 

4. ʅʘʢʦʥʝʮ, ʝʩʣʠ ʆʥ ʚʩʝʤʦʛʫʱ ʠ ʚʩʝʙʣʘʛ, ʧʦʯʝʤʫ ʩʦʟʜʘʥʥʳʡ ʀʤ ʤʠʨ ʠ ʩʦʪʚʦʨʸʥʥʳʝ ʀʤ ʩʫ-

ʱʝʩʪʚʘ ʪʘʢ ʜʘʣʝʢʠ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ? ʇʦʯʝʤʫ ʦʥʠ ʫʙʠʚʘʶʪ ʠ ʞʨʫʪ ʜʨʫʛ ʜʨʫʛʘ? ʆʪʯʝʛʦ ʩʘ-

ʤʳʝ ʨʘʟʫʤʥʳʝ ʠʟ ʩʦʪʚʦʨʸʥʥʳʭ, Homo Sapiens Sapiens ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʚʦʝʛʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ ʪʦʣʴʢʦ ʠ ʜʝʣʘʶʪ, ʯʪʦ ʦʙʤʘʥʳʚʘʶʪ, ʛʨʘʙʷʪ ʠ ʚʦʶʶʪ? ʇʦʜʩʯʠʪʘʥʦ, ʯʪʦ ʠʟ ʧʦ-

ʩʣʝʜʥʠʭ 3400 ʣʝʪ, ʣʶʜʠ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʚ ʤʠʨʝ ʪʦʣʴʢʦ 268, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ  8% ʟʘ-

ʧʠʩʘʥʥʦʡ ʠʩʪʦʨʠʠ. 

ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʠ ʚʦʧʨʦʩʳ ʦʩʪʘʣʠʩʴ ʙʝʟʦʪʚʝʪʥʳʤʠ, ʥʦ ʫʙʝʜʠʪʝʣʴʥʦʩʪʴ ʘʨʛʫʤʝʥʪʦʚ 

ʢʨʝʘʮʠʦʥʠʩʪʦʚ ʥʠʯʫʪʴ ʥʝ ʚʳʰʝ, ʯʝʤ ʫ ʩʪʦʨʦʥʥʠʢʦʚ çʜʘʨʚʠʥʠʟʤʘè. 

ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʸ ʛʨʦʤʯʝ ʨʘʟʜʘʶʪʩʷ ʧʨʠʟʳʚʳ ʢ ʥʘʭʦʞʜʝʥʠʶ ʪʨʝʪʴʝʡ ʘʣʴ-

ʪʝʨʥʘʪʠʚʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ, ʩʚʦʙʦʜʥʦʡ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʩʧʦʩʦʙʥʦʡ 

ʦʙʲʷʩʥʠʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ ʦʙʝʠʭ ʢʦʥʮʝʧʮʠʡ. 

ɺʝʜʫʱʠʝ ʙʠʦʣʦʛʠ ʤʠʨʘ ʦʩʥʦʚʘʣʠ ʜʘʞʝ ʩʧʝʮʠʘʣʴʥʳʡ ʚʝʙʩʘʡʪ, ʢʦʪʦʨʳʡ ʪʘʢ ʠ ʥʘʟʳʚʘʝʪʩʷ: 

www.thethirdwayofevolution.com (ʪʨʝʪʠʡʧʫʪʴʵʚʦʣʶʮʠʠ ʩʦʙʘʢʘ ʢʦʤ). 

ʉʨʝʜʠ ʝʛʦ ʩʦʟʜʘʪʝʣʝʡ ʪʘʢʠʝ ʟʚʸʟʜʳ ʥʘʫʢʠ, ʢʘʢ: ʧʨʦʬʝʩʩʦʨ ʏʠʢʘʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ 1973 

ʛʦʜʘ ɼʞʝʡʤʩ ʐʘʧʠʨʦ, ʧʨʝʟʠʜʝʥʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ɼʝʥʠʩ ʅʦʙʣ, 

ʩʘʤʳʡ ʮʠʪʠʨʫʝʤʳʡ ʙʠʦʣʦʛ ʧʦʩʪ-ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɽʚʛʝʥʠʡ ʂʫʥʠʥ ʠ ʝʱʸ ʜʚʘ ʜʝʩʷʪʢʘ 

ʫʯʸʥʳʭ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ. 

ʅʘʨʷʜʫ ʩ ʦʩʦʟʥʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʨʫʧʥʳʭ ʧʝʨʝʤʝʥ, ʙʠʦʣʦʛʦʚ ʧʦʩʪʦʷʥʥʦ ʪʨʝʚʦʞʠʪ 

ʥʘʚʷʟʯʠʚʳʡ ʚʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʩʦʙʣʘʟʥʦʤ ʊʚʦʨʮʘè. ʆʥʠ ʧʠʰʫʪ: çɾʠʚʦʪʥʳʝ 

ʧʨʦʠʟʚʦʜʷʪ ʪʘʢʦʝ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ, ʢʘʞʝʪʩʷ, ʙʫʜʪʦ ʦʥʠ ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠʩʢʫʰʥyʥʳʤ ʚ 

http://www.thethirdwayofevolution.com/
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ʪʝʦʨʠʠ ʠ ʧʦʜʥʘʪʦʨʝʚʰʠʤ ʚ ʧʨʘʢʪʠʢʝ ʬʠʟʠʢʦʤ ʠʣʠ ʠʥʞʝʥʝʨʦʤ. ʅʦ (ʩʧʝʰʘʪ ʦʥʠ ʧʦʧʨʘʚʠʪʴ 

ʩʝʙʷ) ʵʪʦ ʚʧʝʯʘʪʣʝʥʠʝ ʘʙʩʦʣʶʪʥʦ ʠʣʣʶʟʦʨʥʦ [15]è.   

ʏʪʦ ʜʝʣʘʝʪ ʥʦʨʤʘʣʴʥʳʡ ʯʝʣʦʚʝʢ (normalis populus), ʝʩʣʠ ʝʤʫ çʢʘʞʝʪʩʷè? ʆʥ ʢʨʝʩʪʠʪʩʷ, ʥʝ 

ʧʨʘʚʜʘ ʣʠ? ʆʥ ʤʦʞʝʪ ʢʨʝʩʪʠʪʴʩʷ ʚ ʢʘʪʦʣʠʮʠʟʤ ʠʣʠ ʧʨʘʚʦʩʣʘʚʠʝ ʠ ʦʙʨʝʩʪʠ ʪʚʸʨʜʦʝ ʟʥʘʥʠʝ ʦ 

ʩʦʪʚʦʨʝʥʠʠ ʤʠʨʘ ʩʝʛʦ. ʅʘʫʢʘ ʝʤʫ ʫʞʝ ʥʝ ʥʫʞʥʘ. 

ɸ ʢʘʢ ʜʦʣʞʝʥ ʧʦʩʪʫʧʠʪʴ ʯʝʣʦʚʝʢ ʨʘʮʠʦʥʘʣʴʥʳʡ (rationalis homo)? ʆʥ ʩʧʨʘʰʠʚʘʝʪ ʩʝʙʷ: 

çʇʦʯʝʤʫ ʪʦ, ʯʪʦ ʷ ʚʠʞʫ ʷʩʥʦ, ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʲʷʚʣʝʥʦ ʠʣʣʶʟʦʨʥʳʤ?è ʉʣʦʞʥʦʩʪʴ ʠ ʧʨʦʜʫ-

ʤʘʥʥʦʩʪʴ ʞʠʚʦʛʦ ʤʠʨʘ, ʚʩʝʭ ʚʠʜʦʚ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ɹʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ, ʦʯʝʚʠʜʥʘ ʜʣʷ ʥʝʧʨʝʜ-

ʚʟʷʪʦʛʦ ʫʤʘ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʈʘʟʫʤʥʦʛʦ ɼʠʟʘʡʥʝʨʘ (ʈɼ) ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʧʨʠʥʠ-

ʤʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʦʩʪʫʣʘʪʘ. ɺʦʧʨʦʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʩʤʦʞʝʤ ʣʠ ʤʳ ʦʙʥʘʨʫ-

ʞʠʪʴ ʈɼ ʚ ʨʘʤʢʘʭ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ ʠʣʠ ʦʙʨʝʯʝʥʳ ʧʨʠʥʷʪʴ ʝʛʦ ʩʚʝʨʭʝʩʪʝ-

ʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ? ʅʝ ʫʧʫʩʪʠʤ ʠʟ ʚʠʜʘ, ʯʪʦ ʥʘʫʯʥʘʷ ʪʝʦʨʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʜʦʧʫʱʝʥʠʷʭ, ʥʦ ʠ ʟʜʨʘʚʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʠ ʢʦʤʧʨʦʤʠʩʩʘʭ. ʀʜʝʷ ʘʙʩʦʣʶʪʥʦ ʚʩʝʤʦʛʫʱʝʛʦ 

ɹʦʛʘ ʩʣʠʰʢʦʤ ʢʘʪʝʛʦʨʠʯʥʘ, ʯʪʦʙʳ ʙʳʪʴ ʩʚʦʙʦʜʥʦʡ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ ʚ ʩʦʛʣʘʩʠʠ ʩ ʣʦʛʠʢʦʡ ʠ ʬʘʢʪʘʤʠ, ʥʘʤ ʧʨʠʜʸʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʥʦʪʝʠʟ-

ʤʘ ʠʣʠ ʧʘʥʪʝʠʟʤʘ ʧʝʨʝʡʪʠ ʢ ʙʦʣʝʝ ʨʝʘʣʴʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ɺʳʩʰʝʤ ʉʫʱʝʩʪʚʝ. ɽʩʣʠ ʆʥʦ 

ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʚʧʦʣʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʯʝʥʴ ʤʦʛʫʱʝʩʪʚʝʥʥʳʤ, ʧʨʝʚʦʩʭʦʜʠʪʴ ʥʘʰʠ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʚ ʦʛʨʦʤʥʦʝ, ʥʝ ʧʦʜʚʣʘʩʪʥʦʝ ʥʘʰʝʤʫ ʚʦʦʙʨʘʞʝʥʠʶ ʯʠʩʣʦ ʨʘʟ, ʥʦ ʚʩʸ ʞʝ ʥʝ ʙʳʪʴ ʥʠ ʚʩʝ-

ʩʠʣʴʥʳʤ, ʥʠ ʚʝʯʥʳʤ, ʥʠ ʚʝʟʜʝʩʫʱʠʤ. ɹʦʣʝʝ ʪʦʛʦ, ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʆʥʦ ʙʳʣʦ ʤʘʪʝʨʠʘʣʴ-

ʥʳʤ ʠ ʤʳ ʤʦʛʣʠ ʙʳ ʠʟʫʯʘʪʴ ɽʛʦ ʥʘʫʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʫ ʅʝʛʦ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ï ʞʠʟʥʴ. 

ɺ ʧʦʠʩʢʘʭ ʪʘʢʦʛʦ ʈɼ ʥʝ ʙʫʜʝʤ ʧʨʝʜʘʚʘʪʴʩʷ ʬʘʥʪʘʟʠʷʤʠ, ʥʦ ʦʙʨʘʪʠʤʩʷ ʢ ʥʝʦʩʧʘʨʠʚʘʝʤʳʤ 

ʜʘʥʥʳʤ ʤʝʡʥʩʪʨʠʤʥʦʡ ʥʘʫʢʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʢ ʚʨʝʤʝʥʥʦӡʡ ʜʠʘʛʨʘʤʤʝ ɻʚʦʣʁʮʠʠ ɹʠʦʩʬʝ-

ʨʳ.   

 

 
 

 

ɺʥʠʤʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʵʪʦʡ ʜʠʘʛʨʘʤʤʳ, ʛʜʝ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʦʪʣʦʞʝʥʳ ʤʠʣʣʠʦʥʳ ʣʝʪ, 

ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʜʦʚʦʣʴʥʦ ʥʝʦʞʠʜʘʥʥʳʤ ʚʳʚʦʜʘʤ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʚʦʣʶʮʠʷ ɹʠʦʩʬʝʨʳ ʠʜʸʪ ʥʝ 
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ʪʦʣʴʢʦ ʥʝʣʠʥʝʡʥʦ, ʥʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ. ʀʩʪʦʨʠʷ ɿʝʤʣʠ, ʢʘʢ ʧʦʣʘ-

ʛʘʝʪ ʤʵʡʥʩʪʨʠʤ ʥʘʫʢʠ, ʥʘʩʯʠʪʳʚʘʝʪ 4,6 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʩʦ ʩʣʝʜʫʶʱʠʤʠ (ʦʯʝʥʴ ʧʨʠʙʣʠʟʠʪʝʣʴ-

ʥʳʤʠ) ʜʘʪʘʤʠ: 

¶ 4,3 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ, ʝʱʸ ʙʝʟʷʜʝʨʥʳʝ, ʦʨʛʘʥʠʟʤʳ (ʧʨʦʢʘʨʠʦʪʳ); 

¶ 2 ʤʠʣʣʠʘʨʜʘ ʣʝʪ ʥʘʟʘʜ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʢʣʝʪʢʠ, ʠʤʝʶʱʠʝ ʷʜʨʦ (ʵʫʢʘʨʠʦʪʳ); 

¶ 1 ʤʠʣʣʠʘʨʜ ʣʝʪ ʥʘʟʘʜ ʦʥʠ ʦʙʲʝʜʠʥʠʣʠʩʴ ʚ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ ʦʨʛʘʥʠʟʤʳ; 

¶ 570 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ ʥʘʯʘʣʩʷ çʂʝʤʙʨʠʡʩʢʠʡ ʚʟʨʳʚè, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʢ 3 ʩʫʱʝʩʪʚʫ-

ʶʱʠʤ ʪʠʧʘʤ ʞʠʚʦʛʦ ʤʠʨʘ ʜʦʙʘʚʠʣʠʩʴ 22 ʥʦʚʳʭ; ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝ-

ʥʠ ʧʦʷʚʠʣʠʩʴ ʯʣʝʥʠʩʪʦʥʦʛʠʝ, ʚʦʟʥʠʢʣʠ ʭʨʷʱʠ, ʦʨʛʘʥʳ ʟʨʝʥʠʷ ʠ ʥʝʨʚʥʳʝ ʢʣʝʪʢʠ; 

¶ 500 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʨʳʙʘʤ ʠ ʧʨʦʪʦʘʤʬʠʙʠʷʤ; 

¶ 360 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ ʧʦʷʚʠʣʠʩʴ ʟʝʤʥʦʚʦʜʥʳʝ; 

¶ 200 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ ï ʤʣʝʢʦʧʠʪʘʶʱʠʝ; 

¶ 150 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ ï ʧʪʠʮʳ; 

¶ 65 ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʥʘʟʘʜ ʚʳʤʝʨʣʠ ʥʝʧʪʠʮʝʧʦʜʦʙʥʳʝ ʜʠʥʦʟʘʚʨʳ; 

¶ 2,5 ʤʠʣʣʠʦʥʘ ʣʝʪ ʥʘʟʘʜ ʧʦʷʚʠʣʩʷ ʨʦʜ Homo; 

¶ 200 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ ʣʶʜʠ ʦʙʨʝʣʠ ʩʦʚʨʝʤʝʥʥʳʡ ʚʠʜ. 

ʄʳ ʥʝ ʩʪʘʚʠʤ ʧʦʜ ʩʦʤʥʝʥʠʝ ʥʠ ʦʜʥʫ ʠʟ ʵʪʠʭ ʜʘʪ. ʇʫʩʪʴ ʦʥʠ ʙʫʜʫʪ ʪʘʢʠʤʠ ʠʣʠ ʥʝʤʥʦʛʦ 

ʠʟʤʝʥʷʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʰʝʡ ɻʠʧʦʪʝʟʳ ʵʪʦ ʥʝ ʦʢʘ-

ʞʝʪ ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ.  

ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʫʜʠʚʠʪʝʣʴʥʦʝ ʷʚʣʝʥʠʝ: ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʵʚʦʣʶʮʠʷ ʠʭ 

ʰʣʘ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʪʝʤʧʘʤʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʦʪ ʧʨʦʢʘʨʠʦʪʦʚ, ʦʜʥʦʢʣʝʪʦʯʥʳʭ, 

ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʷʜʨʘ, ʢ ʷʜʝʨʥʳʤ ʵʫʢʘʨʠʦʪʘʤ, ʧʦʥʘʜʦʙʠʣʦʩʴ ʜʚʘ ʤʠʣʣʠʘʨʜʘ ʣʝʪ. ɽʱʸ ʤʠʣʣʠ-

ʘʨʜ ʣʝʪ ʫʰʸʣ ʥʘ ʪʦ, ʯʪʦʙʳ ʥʝʩʢʦʣʴʢʦ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʦʙʲʝʜʠʥʠʣʠʩʴ ʚ ʝʜʠʥʳʡ ʦʨʛʘʥʠʟʤ. ʈʘʟ-

ʥʠʮʘ ʤʝʞʜʫ ʧʨʦʢʘʨʠʦʪʘʤʠ ʠ ʵʫʢʘʨʠʦʪʘʤʠ ʚʝʣʠʢʘ, ʥʦ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ, ʚʝʨʦʷʪʥʦ, ʥʝʙʦʣʴʰʫʶ 

ʜʦʣʶ ʦʪ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʥʠʤʠ ʠ ʩʣʦʞʥʝʡʰʠʤʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ɸ ʧʝʨʠʦʜ 

ʤʝʞʜʫ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʝʨʚʳʭ ʵʫʢʘʨʠʦʪʦʚ ʠ ʧʝʨʚʳʭ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʩʦʢʨʘʱʘʝʪʩʷ ʚʜʨʫʛ ʜʦ 

400 ʤʠʣʣʠʦʥʦʚ ʣʝʪ. ʏʝʤ ʩʣʦʞʥʝʝ ʩʪʘʥʦʚʠʣʠʩʴ ʦʨʛʘʥʠʟʤʳ, ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ ʩʦʢʨʘʱʘʣʦʩʴ 

ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʠʭ ʩʦʟʜʘʥʠʝ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʝʨʚʳʤʠ ʧʨʠʤʠʪʠʚʥʳʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠ-

ʤʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʦʜʘ Homo ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʱʸ ʙʦʣʴʰʝʡ. ʕʪʠ ʧʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʥʝ-

ʚʝʨʦʷʪʥʦʡ ʧʦ ʩʣʦʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨʦʡ. ɸ ʨʘʟʜʝʣʷʝʪ ʠʭ ʩ ʧʝʨʚʳʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ ʤʝʥʴʰʝ, 

ʯʝʤ 0,2 ʤʠʣʣʠʘʨʜʘ ʣʝʪ. ʉʘʤʦʝ ʩʣʦʞʥʦʝ ʞʠʚʦʝ ʩʫʱʝʩʪʚʦ - ʯʝʣʦʚʝʢ - ʚʦʟʥʠʢ ʚʩʝʛʦ ʦʢʦʣʦ 200 

ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ. ʉʯʸʪ ʧʦʰʸʣ ʥʝ ʥʘ ʤʠʣʣʠʘʨʜʳ ʠ ʜʘʞʝ ʥʝ ʥʘ ʤʠʣʣʠʦʥʳ ʣʝʪ, ʥʦ ʥʘ ʜʝʩʷʪʢʠ ʪʳ-

ʩʷʯ.  

ɺʪʦʨʦʝ ʫʜʠʚʠʪʝʣʴʥʦʝ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʳ ʦʪʤʝʪʠʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʚʦʣʶʮʠʷ 

ʠʜʸʪ ʥʝ ʧʨʦʩʪʦ ʧʦ ʧʫʪʠ ʫʚʝʣʠʯʝʥʠʷ ʩʣʦʞʥʦʩʪʠ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʦʨʛʘʥʠʟʤ ʩʣʦʥʘ ʥʝʠʟʤʝʨʠʤʦ 

ʩʣʦʞʥʝʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ. ɺ ʥʘʰʝʤ ʪʝʣʝ ʟʘʢʣʶʯʝʥʦ ʚʩʝʛʦ 639 ʤʳʰʮ, ʘ ʚ ʦʜʥʦʤ ʪʦʣʴʢʦ ʩʣʦʥʦ-

ʚʴʝʤ ʭʦʙʦʪʝ ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ 40 ʪʳʩʷʯ. ʅʝʦʩʧʦʨʠʤʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ, ʥʝ-

ʦʙʨʘʪʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʣʣʝʢʪʘ ʚʳʩʰʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʆʛʦʚʦʨʠʤʩʷ, ʯʪʦ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʤʥʝʥʠʷ. ʂʘʢ ʠʟʤʝʨʠʪʴ ʠʥʪʝʣʣʝʢʪ, ʢʪʦ ʫʤʥʝʝ: ʜʝʣʴʬʠʥ, ʣʝʪʫʯʘʷ ʤʳʰʴ ʠʣʠ 

ʜʦʞʜʝʚʦʡ ʯʝʨʚʴ? ɼʘʚʘʡʪʝ ʚʩʸ ʞʝ ʧʨʠʤʝʤ ʟʘ ʧʦʢʘʟʘʪʝʣʴ ʪʘʢʦʡ ʧʨʠʟʥʘʥʥʳʡ ʧʘʨʘʤʝʪʨ, ʢʘʢ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʵʥʮʝʬʘʣʠʟʘʮʠʠ, ʪʦ ʝʩʪʴ, ʦʪʥʦʰʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʤʘʩʩʳ ʤʦʟʛʘ ʢ ʩʨʝʜʥʝʡ ʧʨʦʛʥʦ-

ʟʠʨʫʝʤʦʡ ʤʘʩʩʝ ʪʝʣʘ. ɺʳʯʠʩʣʷʝʪʩʷ ʦʥ ʧʦ ʬʦʨʤʫʣʝ: 

EQ=m/0,055M
0,74

 

ʛʜʝ m ï ʤʘʩʩʘ ʤʦʟʛʘ, ʛ; M  ï ʤʘʩʩʘ ʪʝʣʘ, ʛ. 

ʈʘʩʧʦʣʦʞʠʚ ʚʝʣʠʯʠʥʫ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘ ʚʨʝʤʝʥʥʦʡ ʰʢʘʣʝ ʧʦʷʚʣʝʥʠʷ ʞʠʚʳʭ ʩʫ-

ʱʝʩʪʚ, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʢʨʠʚʫʶ: 
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ɸʥʘʣʦʛʠʯʥʫʶ ʢʨʠʚʫʶ ʜʘʸʪ ʠ ʨʘʟʚʠʪʠʝ ʦʙʲʸʤʘ ʤʦʟʛʘ ʨʦʜʘ Homo: 

 

 
  

ɸʤʝʨʠʢʘʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʈʠʯʘʨʜ ɹʸʨʜ (Richard Bird) ʧʠʰʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʦ: 

çʈʘʟʚʠʪʠʝ ɹʠʦʩʬʝʨʳ ʠʜʸʪ ʩ ʜʦʤʠʥʠʨʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʣʦʞʥʦʩʪʠ (computational complexity). ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘʩʪʦʣʴʢʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʟʜʝʩʴ ʧʨʦʩʪʦ 

ʥʝ ʦ ʯʝʤ ʩʧʦʨʠʪʴ [16]è. 

ɼʘʨʚʠʥʦʚʩʢʠʡ ʧʦʜʭʦʜ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ ʪʘʢʦʛʦ ʫʩʢʦʨʝʥʠʷ. 

ʅʝ ʧʨʦʣʠʚʘʝʪ ʩʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʠ ʪʝʦʨʠʷ ʈʘʟʫʤʥʦʛʦ ɼʠʟʘʡʥʘ. ɽʩʣʠ ʈʘʟʫʤʥʳʡ ɼʠʟʘʡʥʝʨ 

ʩʫʱʝʩʪʚʫʝʪ, ʧʦʯʝʤʫ ʆʥ ʜʝʡʩʪʚʫʝʪ ʪʘʢ ʤʝʜʣʝʥʥʦ ʠ ʧʦʯʝʤʫ ɽʛʦ ʤʘʩʪʝʨʩʪʚʦ ʨʘʩʪʸʪ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ? 

ʅʘʰʘ ɻʠʧʦʪʝʟʘ ʧʨʝʜʣʘʛʘʝʪ ʦʯʝʚʠʜʥʳʡ ʦʪʚʝʪ: ʈʘʟʫʤʥʳʡ ɼʠʟʘʡʥʝʨ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ɹʠʦʩʬʝʨʳ. ɽʛʦ ʠʥʪʝʣʣʝʢʪ ʨʘʩʪʸʪ ʩ ʧʦʚʳʰʝʥʠʝʤ ʠʥʪʝʣʣʝʢʪʘ 

ɹʠʦʩʬʝʨʳ. ʅʝ ʣʦʛʠʯʥʦ ʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʆʥ ʠ ʝʩʪʴ ï ɹʠʦʩʬʝʨʘ? ʕʪʦ ï ʥʘʰʝ ʦʩʥʦʚʥʦʝ 

ʧʦʣʦʞʝʥʠʝ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʥʝʦʙʳʯʥʦʩʪʴ ʠ ʨʘʜʠʢʘʣʴʥʦʩʪʴ ʥʦʚʦʛʦ ʧʦʩʪʫʣʘʪʘ, ʦʥ ʥʝ ʪʘʢ ʝʨʝʪʠʯʝʥ, ʢʘʢ 

ʢʘʞʝʪʩʷ ʩ ʧʝʨʚʦʛʦ ʚʟʛʣʷʜʘ. ɹʦʣʝʝ ʪʦʛʦ, ʫ ʵʪʦʡ ʠʜʝʠ ʝʩʪʴ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ. ɸʢʘʜʝʤʠʢ ɺʠʪʘ-

ʣʠʡ ʂʦʨʜʶʤ ʧʠʰʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʦ: çʆʙʲʝʢʪ ʵʚʦʣʶʮʠʠ (ʪ.ʝ. ʙʠʦʩʬʝʨʘ) ʷʚʣʷʝʪʩʷ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩʦʙʩʪʚʝʥʥʳʤ ʩʦʟʜʘʪʝʣʝʤ ʩʚʦʝʛʦ ʞʝ ʨʘʟʚʠʪʠʷ [5]è. ʇʦʭʦʞʫʶ ʤʳʩʣʴ ʚʳʩʢʘʟʳʚʘʣ 

ʂ.ʊʠʤʠʨʷʟʝʚ: çɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʥʝʪ ʥʠ ʨʘʩʪʝʥʠʷ, ʥʠ ʞʠʚʦʪʥʦʛʦ, ʘ ʝʩʪʴ ʦʜʠʥ ʥʝʨʘʟʜʝʣʴʥʳʡ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʡ ʤʠʨè. ʀʟʨʘʠʣʴʩʢʠʡ ʬʠʟʠʢ ʠ ʤʠʢʨʦʙʠʦʣʦʛ ʕʰʝʣʴ ɹʝʥ-ɼʞʝʡʢʦʙ (Eshel Ben-

Jacob) ʧʨʝʜʣʦʞʠʣ ʘʥʘʣʦʛʠʯʥʳʡ ʚʟʛʣʷʜ ʥʘ ʨʘʟʚʠʪʠʝ ʞʠʟʥʠ ʠ ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʥʝʡ. 

ʅʘʙʣʶʜʘʷ ʧʦʚʝʜʝʥʠʝ ʢʦʣʦʥʠʡ ʙʘʢʪʝʨʠʡ, ʦʥ ʧʨʠʰʸʣ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ çʵʚʦʣʶʮʠʦʥʥʳʡ ʧʨʦ-

ʛʨʝʩʩ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʫʩʧʝʰʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʦʰʠʙʦʢ, ʥʦ ʩʢʦʨʝʝ ʩʣʝʜʩʪʚʠʝʤ ʪʚʦʨʯʝ-
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ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʛʝʥʦʤʝ [17]è. ʇʦʜʦʙʥʫʶ ʠʜʝʶ ʚʳʩʢʘʟʘʣ ʨʦʩʩʠʡʩʢʠʡ ʙʠʦʣʦʛ ʀʣʴʷ ʈʫʭʣʝʥ-

ʢʦ: çɸ ʤʦʞʝʪ ʙʳʪʴ, ʥʠʢʘʢʦʡ ʚʥʝʰʥʠʡ ʈʘʟʫʤ ʟʜʝʩʴ ʚʦʦʙʱʝ ʥʠ ʧʨʠ ʯʸʤ. ɸ ʚʤʝʩʪʦ ʵʪʦʛʦ ʩʘʤʠ 

ʦʨʛʘʥʠʟʤʳ ʥʘʧʨʘʚʣʷʶʪ ʩʚʦʶ ʵʚʦʣʶʮʠʶ ʚ ʪʫ ʩʪʦʨʦʥʫ, ʚ ʢʘʢʫʶ ʠʤ ʟʘʙʣʘʛʦʨʘʩʩʫʜʠʪʩʷ, ʦʙʫʨʝ-

ʚʘʝʤʳʝ ʚʥʫʪʨʝʥʥʠʤʠ (ʚʠʪʘʣʠʩʪʠʯʝʩʢʠʤʠ?) ʩʠʣʘʤʠ, ʧʨʠʨʦʜʫ ʢʦʪʦʨʳʭ ʤʳ ʧʦʢʘ ʝʱʸ ʧʨʦʩʪʦ ʥʝ 

ʧʦʥʠʤʘʝʤ? [17]è. ɸʢʘʜʝʤʠʢ ʀ. ʐʤʘʣʴʛʘʫʟʝʥ ʝʱʸ ʚ 40-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʙʣʠʟʢʦ ʧʦ-

ʜʦʰʸʣ ʢ ʵʪʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ: çʅʘʩʪʫʧʠʣʘ ʠ ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʚʠʜʦ-

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜ ʫʛʣʦʤ ʟʨʝʥʠʷ ʨʝʟʢʦʛʦ ʧʝʨʝʭʦʜʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʥʘʨʘʩʪʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʚʠʜʦʚʳʝ ʦʪʣʠʯʠʷ. ʅʘʜʦ ʧʦʥʷʪʴ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚʠʜʘ ʝʩʪʴ ʧʝʨʝʭʦʜ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝ-

ʥʝʥʠʡ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ. ʊʘʢʦʡ ʩʢʘʯʦʢ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥ-

ʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʨʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ 

ʚʦʩʧʨʠʷʪʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ, ʘ ʵʪʦ ʚʧʦʣʥʝ ʜʦʩʪʫʧʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ [19]è. ʀ ʝʱʸ ʦʜʥʦ ʚʝʩʦʤʦʝ ʤʥʝʥʠʝ: çʉʫʱʝʩʪʚʫʶʪ ʦʪʯʸʪʣʠʚʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʪʦʛʦ, 

ʯʪʦ ʦʨʛʘʥʠʟʤʳ ʥʝ ʦʛʨʘʥʠʯʝʥʳ ʚ ʩʚʦʝʡ ʵʚʦʣʶʮʠʠ ʛʝʥʘʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʛʝʥʦʬʦʥʜʫ ʠʭ ʚʠ-

ʜʘ. ɺʳʛʣʷʜʠʪ ʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ, ʯʪʦ ʚ ʵʚʦʣʶʮʠʦʥʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʚʝʩʴ ʛʝʥʦʬʦʥʜ ʙʠʦ-

ʩʬʝʨʳ ʜʦʩʪʫʧʝʥ ʚʩʝʤ ʦʨʛʘʥʠʟʤʘʤ ʠ ʯʪʦ ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʵʪʘʧʳ ʠ ʦʯʝʚʠʜʥʳʝ ʨʘʟʨʳʚʳ ʵʚʦʣʶ-

ʮʠʠ ï ʧʨʠʟʥʘʢʠ ʦʯʝʥʴ ʨʝʜʢʠʭ ʩʦʙʳʪʠʡ ʚʦʚʣʝʯʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʯʘʩʪʠ ʠʣʠ ʚʩʝʛʦ ʚʥʝʰʥʝʛʦ ʛʝ-

ʥʦʤʘ. ʆʨʛʘʥʠʟʤʳ ʠ ʛʝʥʦʤʳ ʤʦʞʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʩʝʢʮʠʠ ʙʠʦʩʬʝʨʳ, ʧʦ ʢʦ-

ʪʦʨʳʤ ʛʝʥʳ ʛʣʦʙʘʣʴʥʦ ʮʠʨʢʫʣʠʨʫʶʪ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʠ ʚ ʢʦʪʦʨʳʝ ʧʝʨʩʦʥʘʣʴ-

ʥʳʝ ʛʝʥʳ ʠ ʦʧʝʨʦʥʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴʩʷ, ʝʩʣʠ ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʳʝ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘé [20]è. 

ʅʘʰ ʦʩʥʦʚʥʦʡ ʧʦʩʪʫʣʘʪ ʥʝʤʝʜʣʝʥʥʦ ʚʳʟʳʚʘʝʪ ʮʝʣʳʡ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʧʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʤʦʞʝʪ ʣʠ ɹʠʦʩʬʝʨʘ ʦʙʣʘʜʘʪʴ ʨʘʟʫʤʦʤ ʠ 

ʪʚʦʨʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ? ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʤʦʞʥʦ ʣʠ ʩʨʘʚʥʠʪʴ ʝʸ ʩ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʤ ʦʯʝʥʴ 

ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ? 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʚ ʠʜʝʝ ʙʠʦʢʦʤʧʴʶʪʝʨʘ ʥʝʪ ʥʠʯʝʛʦ ʥʝʦʙʳʯʥʦʛʦ. ʂʘʞʜʘʷ ʠʟ ʧʨʦʩʪʝʡʰʠʭ 

ʙʘʢʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʣʝʥʴʢʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ. ɺ ʣʶʙʦʤ ʠʟ ʧʨʦʢʘʨʠʦʪ ʩʦ-

ʜʝʨʞʘʪʩʷ ʤʠʣʣʠʦʥʳ ʙʠʪ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʠʭ ɼʅʂ. ʀ ʧʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ɼʅʂ ʫʤʝʶʪ 

ʩʯʠʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʥʦ ʠ ʚ ʫʤʝʣʳʭ ʨʫʢʘʭ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʧʨʦʬʝʩʩʦʨʦʚ. ɽʱʸ ʚ 

1994-ʤ ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʡ ʢʦʤʧʴʶʪʝʨʱʠʢ ʃʝʥʘʨʜ ɸʣʜʝʤʘʥ ʩʦʦʙʱʠʣ, ʯʪʦ ʝʤʫ ʫʜʘʣʦʩʴ ʧʦ-

ʩʪʨʦʠʪʴ ʢʦʤʧʴʶʪʝʨ ʥʘ ɼʅʂ ʠ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ɻʘʤʠʣʴʪʦʥʠʘʥʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʪʦ ʝʩʪʴ, ʥʘʭʦʞ-

ʜʝʥʠʷ ʧʫʪʠ ʤʝʞʜʫ ʥʘʯʘʣʴʥʳʤ ʠ ʢʦʥʝʯʥʳʤ ʧʫʥʢʪʘʤʠ, ʧʦʩʝʱʘʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʥʝ ʙʦʣʝʝ ʦʜ-

ʥʦʛʦ ʨʘʟʘ. ɺ ʜʨʫʛʦʤ ʧʨʠʣʦʞʝʥʠʠ ɼʅʂ ʙʳʣʘ ʨʝʰʝʥʘ çɿʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʸʨʘè. ʆʥʘ ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʢʨʘʪʯʘʡʰʠʡ ʤʘʨʰʨʫʪ ʧʦʩʝʱʝʥʠʷ ʚʩʝʭ ʧʫʥʢʪʦʚ ʩ ʚʦʟʚʨʘʪʦʤ ʚ ʠʩʭʦʜ-

ʥʳʡ. ʏʪʦ ʩʜʝʣʘʣ ʙʳ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪ? ʉʦʩʪʘʚʠʣ ʙʳ ʧʨʦʛʨʘʤʤʫ ʧʝʨʝʙʦʨʘ ʩ ʫʯʸʪʦʤ 

ʩʘʤʳʭ ʩʦʚʝʨʰʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʟʘʛʨʫʟʠʣ ʙʳ ʝʸ ʚ ʩʚʦʡ ʩʫʧʝʨ-ʢʦʤʧʴʶʪʝʨ ʠ ʦʞʠʜʘʣ ʙʳ ʨʝ-

ʟʫʣʴʪʘʪʦʚ, ʚʳʚʝʜʝʥʥʳʭ ʥʘ ʤʦʥʠʪʦʨ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ɼʅʂ-ʢʦʤʧʴʶʪʝʨʘ ʧʦʩʪʫʧʠʣʠ ʠʥʘʯʝ. ʆʥʠ 

ʩʦʟʜʘʣʠ ʨʘʟʣʠʯʥʳʝ ʬʨʘʛʤʝʥʪʳ ɼʅʂ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʣ ʦʪʜʝʣʴʥʳʡ ʧʫʥʢʪ ʧʦ-

ʩʝʱʝʥʠʷ. ʂʘʞʜʳʡ ʠʟ ʬʨʘʛʤʝʥʪʦʚ ʙʳʣ ʩʚʷʟʘʥ ʩ ʜʨʫʛʠʤʠ. ʇʦʪʦʤ ɼʅʂ ʩʤʝʰʘʣʠ ʠ ʧʦʤʝʩʪʠʣʠ ʚ 

ʧʨʦʙʠʨʢʫ. ɺ ʪʝʯʝʥʠʝ ʩʝʢʫʥʜ ʤʘʣʝʥʴʢʠʝ ʬʨʘʛʤʝʥʪʳ ʩʬʦʨʤʠʨʦʚʘʣʠ ʙʦʣʴʰʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ ʢʦʤʤʠʚʦʷʞʸʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ  ʬʨʘʛʤʝʥʪʳ ɼʅʂ, ʧʨʝʜ-

ʩʪʘʚʣʷʚʰʠʝ ʙʦʣʝʝ ʜʣʠʥʥʳʝ ʤʘʨʰʨʫʪʳ, ʙʳʣʠ ʣʠʢʚʠʜʠʨʦʚʘʥʳ. ʎʝʥʥʝʡʰʠʤ ʢʘʯʝʩʪʚʦʤ ɼʅʂ-

ʢʦʤʧʴʶʪʝʨʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝ-

ʥʠʡ. ʄʦʣʝʢʫʣʳ ɼʅʂ ʨʘʙʦʪʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʨʦʙʫʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ. ɺ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʢʣʘʩʩʘʭ ʟʘʜʘʯ ɼʅʂ-ʢʦʤʧʴʶʪʝʨʳ ʦʢʘʟʘʣʠʩʴ ʙʳʩʪʨʝʝ, ʯʝʤ ʵʣʝʢʪʨʦʥʥʳʝ ʠ ʟʘʥʠʤʘʣʠ ʥʝʩʨʘʚʥʝʥ-

ʥʦ ʤʝʥʴʰʠʡ ʦʙʲʸʤ.   

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ɹʠʦʩʬʝʨʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʛʣʘ ʨʘʙʦʪʘʪʴ ʢʘʢ ʛʠʛʘʥʪʩʢʠʡ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ, 

ʦʙʣʘʜʘʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʤʳʩʣʠʪʴ ʠ ʢʨʝʘʪʠʚʥʦʩʪʴʶ, ʦʥʘ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʦʧʨʝʜʝ-

ʣʸʥʥʳʤ ʫʩʣʦʚʠʷʤ. ʋ ʥʝʸ ʜʦʣʞʥʳ ʥʘʣʠʯʝʩʪʚʦʚʘʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ: 

1. ʇʘʤʷʪʴ. 

2. ʇʝʨʝʢʣʶʯʘʶʱʠʝ ʵʣʝʤʝʥʪʳ. 

3. ʉʚʷʟʴ ʤʝʞʜʫ ʧʝʨʝʢʣʶʯʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 
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4. ʂʨʠʪʠʯʝʩʢʘʷ ʤʘʩʩʘ ʠʥʪʝʣʣʝʢʪʘ. 

5. ʎʝʣʴ ʠʣʠ ʩʪʠʤʫʣ. 

ʈʘʟʙʝʨʸʤ ʵʪʠ ʫʩʣʦʚʠʷ ʧʦʜʨʦʙʥʦ, ʥʘʯʠʥʘʷ ʩ ʧʘʤʷʪʠ ɹʠʦʩʬʝʨʳ. ɹʨʠʪʘʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

[21] ʧʦʜʩʯʠʪʘʣʠ ʦʙʲʸʤ ʧʘʤʷʪʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ɼʅʂ ʚʩʝʭ ʟʝʤʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʩʨʘʚʥʠʣʠ ʝʸ ʩ 

ʧʘʤʷʪʴʶ 4-ʭ ʢʨʫʧʥʝʡʰʠʭ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ (2014). ʆʢʘʟʘʣʦʩʴ, 

ʯʪʦ ɹʠʦʩʬʝʨʘ ʩʧʦʩʦʙʥʘ ʭʨʘʥʠʪʴ ʚ 10
21

 ʨʘʟ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʯʝʪʚʸʨʢʘ ʣʫʯʰʠʭ ʤʘʰʠʥ, 

ʩʦʟʜʘʥʥʳʭ ʯʝʣʦʚʝʢʦʤ. ʕʪʦ ï ʢʦʣʦʩʩʘʣʴʥʘʷ ʮʠʬʨʘ, ʜʣʷ ʢʦʪʦʨʦʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝʪ ʠ ʥʘʟʚʘʥʠʷ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʭ.  

ɼʘʣʝʝ ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʨʝʰʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʛʠʧʦʪʝʪʠʯʝʩʢʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ 

ɹʠʦʩʬʝʨʳ. ʆʥʠ ʦʮʝʥʠʣʠ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʢʨʠʧʮʠʠ ɼʅʂ ʚ 30 ʟʘʤʝʱʝʥʠʡ ʚ ʩʝʢʫʥʜʫ ʠ ʧʦʣʫʯʠʣʠ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ɹʠʦʩʬʝʨʳ ʚ 10
15

 yottaNOPS (yotta = 10
24
). ʕʪʦ 

ʧʨʝʚʳʰʘʝʪ ʤʦʱʥʦʩʪʴ ʤʦʱʥʝʡʰʝʛʦ ʢʠʪʘʡʩʢʦʛʦ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘTianhe-2 ʚ 10
22

 ʨʘʟ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʪʦʨʦʝ ʫʩʣʦʚʠʝ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʥʳʤ. 

ʅʦ ʤʦʞʥʦ ʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʯʪʦ ʚʩʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʥʘ ɿʝʤʣʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʥʳ-

ʤʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʢʘʢ ʪʨʘʥʟʠʩʪʦʨʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ? ʀ ʚ ʵʪʦʤ ʥʝʪ ʥʠʯʝʛʦ ʥʝʦʙʳʯ-

ʥʦʛʦ. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʘʣʠʯʠʷ ʪʘʢʦʡ ʩʚʷʟʠ ʥʝʪ ʥʫʞʜʳ ʧʨʠʙʝʛʘʪʴ ʢ ʛʠʧʦʪʝʪʠʯʝʩʢʠʤ çʙʠʦ-è 

ʠʣʠ çʧʩʠ-è ʧʦʣʷʤ, ʧʨʠʨʦʜʘ ʢʦʪʦʨʳʭ ʥʝ ʜʦʢʘʟʘʥʘ ʠ ʧʘʨʘʤʝʪʨʳ ʢʦʠʭ ʥʝ ʧʦʜʜʘʶʪʩʷ ʧʦʢʘ ʠʟʤʝ-

ʨʝʥʠʶ ʠ ʯʠʩʣʝʥʥʦʤʫ ʘʥʘʣʠʟʫ. ɺʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʪʝʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʢʦ-

ʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʝʪ ʥʘʫʢʘ. 

ɺʦʧʨʦʩʳ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʙʳʩʪʨʳʝ ʠ ʤʝʜʣʝʥʥʳʝ. 

ʅʘʣʠʯʠʝ ʤʝʜʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʚ ɹʠʦʩʬʝʨʝ ʥʝ ʚʳʟʳʚʘʝʪ ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ. ʇʘʨʘʣʣʝʣʴʥʳʡ 

ʧʝʨʝʥʦʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʣʶʙʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʚ ʣʶʙʦʤ ʦʙʲʸʤʝ ʜʦʢʘʟʘʥ ʠ ʧʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʥ. ʆʜʥʠʤ ʠʟ çʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʥʦʩʘ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʚʠʨʫʩʳ 

[22]è. ʆʥʠ ʟʘʧʦʣʥʷʶʪ ʩʦʙʦʡ ʚʩʸ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʊʦʣʴʢʦ ʚʦʜʘ ʦʢʝʘʥʦʚ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 10
30

 ʚʠ-

ʨʫʩʦʚ. ɽʞʝʜʥʝʚʥʦ ʥʘ ʢʘʞʜʳʡ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʦʧʫʩʢʘʝʪʩʷ ʧʦʨʷʜʢʘ 800 

ʤʣʥ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ. çʂʨʦʤʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʳʭ ʬʫʥʢʮʠʡ, ʚʠʨʫʩʳ ʚʳʧʦʣʥʷʶʪ ʝʱʸ ʦʜʥʫ 

ʚʘʞʥʫʶ ʟʘʜʘʯʫ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. ʆʥʠ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ) 

ʨʘʟʨʫʰʘʶʪ ʢʣʝʪʢʫ ʠ, ʪʘʢʠʤ ʧʫʪʸʤ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʝʸ 

ʦʙʱʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʫʣ [5]è. ɺ.ʂʦʨʜʶʤ ʦʮʝʥʠʚʘʝʪ ʦʙʱʫʶ ʜʠʥʘʤʠʢʫ ʪʘ-

ʢʦʡ ɼʅʂ ʥʝ ʚ ʤʠʣʣʠʦʥʘʭ ʥʫʢʣʝʦʪʠʜʦʚ, ʥʦ ʚ 156 ʛʠʛʘʪʦʥʥ ʚ ʛʦʜ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʸʥʥʦʤʫ ʘʚ-

ʪʦʨʦʤ ʘʥʘʣʠʟʫ [23], ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʘ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʇʨʷʤʳʤ ʬʠʟʠʯʝʩʢʠʤ ʢʦʥʪʘʢʪʦʤ, ʚʢʣʶʯʘʷ ʧʝʨʝʜʘʯʫ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʢʣʝʪʢʠ ʢ 

ʢʣʝʪʢʝ [24]. 

1. ʍʠʤʠʯʝʩʢʠʤ (ʬʝʨʦʤʦʥʘʤʠ) [25]. 

2. ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤʠ ʟʘʨʷʜʘʤʠ (ʧʝʨʝʥʦʩʦʤ ʠʦʥʦʚ) [26]. 

3. ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ ʧʦʣʝʤ [27]. 

4. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʚʢʣʶʯʘʷ ʦʧʪʠʯʝʩʢʠʡ [28]. 

5. ʄʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ [29-30]. 

6. ʈʘʜʠʦʨʝʣʝʡʥʦ [31]. 

7. ʋʥʠʚʝʨʩʘʣʴʥʳʤʠ ʢʦʜʘʤʠ, ʨʘʩʧʦʟʥʘʚʘʝʤʳʤʠ ʞʠʚʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ [32]. 

8. ʀʤʧʫʣʴʩʥʦ [33]. 

9. ʀʝʨʘʨʭʠʯʝʩʢʠ [34]. 

10. ɼʠʩʪʘʥʮʠʦʥʥʳʤ ʧʝʨʝʥʦʩʦʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʨʫʩʦʚ ʠ ʙʘʢʪʝʨʠʡ [35]. 

11. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʬʘʟʠʨʦʚʘʥʥʦʡ ʘʥʪʝʥʥʦʡ ʨʝʰʸʪʢʠ [36]. 

12. ʋʩʠʣʝʥʠʝʤ ʩʠʛʥʘʣʦʚ, ʚʢʣʶʯʘʷ ʤʥʦʛʦʢʘʩʢʘʜʥʦʝ ʫʩʠʣʝʥʠʝ [37]. 

13. ʀʩʧʦʣʴʟʫʷ ʨʝʟʦʥʘʥʩ [38]. 

14. ʂʚʘʥʪʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʝʡ [39].  

ʇʝʨʚʳʝ ʧʷʪʴ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʭʦʨʦʰʦ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ. ʇʝʨʝʜʘʯʘ ʛʝ-

ʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʷʤʳʤ ʢʦʥʪʘʢʪʦʤ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʨʘʩ-

ʩʪʦʷʥʠʠ, ʥʦ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʤʝʜʣʝʥʥʳʤ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 
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ʵʪʦ ʩʧʦʩʦʙ ʙʳʣ ʦʩʥʦʚʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʳʭ ʩʦʪʝʥ ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʨʘʟʚʠʪʠʷ ɹʠʦʩʬʝʨʳ. 

ʋʞʝ ʪʦʛʜʘ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʙʳʣ ʤʥʦʛʦʩʪʦʨʦʥʥʠʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʚʝʨʰʘʪʴ ʪʨʠʣʣʠʦʥʳ 

ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʩʦʭʨʘʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʱʝʡ ʧʘʤʷʪʠ ɹʠʦʩʬʝʨʳ. ʂʦʛʜʘ 

ʚʦʟʥʠʢʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʞʠʚʦʛʦ ʤʠʨʘ (ʩʤ. ʥʠʞʝ), ʨʝ-

ʟʫʣʴʪʘʪ, ʭʨʘʥʷʱʠʡʩʷ ʚ ʧʘʤʷʪʠ, ʤʦʛ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʦʜʥʦʤʦʤʝʥʪʥʦ, ʢʘʢ ʥʦʚʳʡ ʧʨʠʙʦʨ ʧʦ ʛʦ-

ʪʦʚʳʤ ʯʝʨʪʝʞʘʤ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʠʣʠ ʪʘʢ-

ʩʦʥʘ ʚ ʙʠʦʩʬʝʨʫ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʷʚʣʝʥʠʝ ʮʝʣʦʡ ʛʨʫʧʧʳ ʥʦʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʘʧʦ-

ʤʠʥʘʶʱʝʝ ʨʦʝʥʠʝ ʫ ʧʯʸʣ. ɾʠʟʥʴ ʫʩʪʨʦʝʥʘ ʪʘʢ, ʯʪʦ ʫ ʦʜʥʦʛʦ ʠʣʠ ʧʘʨʳ ʥʦʚʳʭ ʩʫʱʝʩʪʚ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝʪ ʰʘʥʩʦʚ ʥʘ ʚʳʞʠʚʘʥʠʝ ʚʦ ʚʨʘʞʜʝʙʥʦʤ ʤʠʨʝ. ɻʨʫʧʧʘ, ʨʦʡ, ʩʪʘʷ, ʪʘʙʫʥ, ʧʣʝʤʷ 

ʠʤʝʶʪ ʚ ʩʚʦʸʤ ʘʨʩʝʥʘʣʝ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ, ʯʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʨʛʘʥʠʟʤ, ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʟʘʢʨʝʧʠʪʴʩʷ ʠ ʨʘʟʤʥʦʞʠʪʴʩʷ. 

ʇʦ ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚ ʙʠʦʩʬʝʨʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʝ-

ʨʝʜ ɹʠʦʩʬʝʨʦʡ ʚʦʟʥʠʢʣʘ ʟʘʜʘʯʘ ʤʦʙʠʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ʍʠʤʠʯʝʩʢʠʝ, ʦʧʪʠʯʝʩʢʠʝ ʠ ʤʘʛ-

ʥʠʪʥʳʝ ʧʦʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʜʝʡʩʪʚʫʶʪ ʥʘ ʢʦʨʦʪʢʠʭ ʜʠʩʪʘʥʮʠʷʭ. ʂʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ɹʠʦ-

ʩʬʝʨʘ ʩʤʦʛʣʘ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʩʝʡ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ? ʇʨʠʡʪʠ ʢ ʧʦ-

ʥʠʤʘʥʠʶ ʤʦʞʥʦ, ʧʨʠʤʝʥʠʚ ʠʟʚʝʩʪʥʳʡ ʚ ʪʝʭʥʠʢʝ ʤʝʪʦʜ çʦʙʨʘʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠè (reverse 

engineering). ɼʣʷ ʵʪʦʛʦ ʧʨʠʜʸʪʩʷ ʧʨʠʙʝʛʥʫʪʴ ʢ ʥʘʧʨʘʰʠʚʘʶʱʝʡʩʷ ʘʥʘʣʦʛʠʠ. ʉʣʝʜʫʶʱʝʡ ʧʦ 

ʩʣʦʞʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɹʠʦʩʬʝʨʝ ʞʠʚʦʡ ʩʫʱʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʦʝ 

ʦʙʱʝʩʪʚʦ. ʆʥʦ ʝʩʪʴ, ʧʦ ʩʫʪʠ, ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʩʦʟʜʘʚʰʝʡ ʝʛʦ ɹʠʦʩʬʝʨʳ. ʅʝ ʟʨʷ ʞʝ ʚ ʢʥʠʛʝ ɹʳ-

ʪʠʝ ʩʦʜʝʨʞʠʪʩʷ ʥʘʤʸʢ ʥʘ ʪʦ, ʯʪʦ ɹʦʛ ʩʦʟʜʘʣ ʯʝʣʦʚʝʯʝʩʪʚʦ çʧʦ ʦʙʨʘʟʫ ʠ ʧʦʜʦʙʠʶ ʉʚʦʝʤʫè. 

ʅʝʪ ʣʠ ʚ ʘʨʩʝʥʘʣʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʨʝʜʩʪʚ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʥʘʜʸʞʥʫʶ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʣʦʤʦʱʥʳʭ  

ʩʠʛʥʘʣʦʚ? ʂʦʥʝʯʥʦ ʝʩʪʴ ʠ ʦʙ ʵʪʦʤ ʦʩʚʝʜʦʤʣʝʥʳ ʚʩʝ ʚʣʘʜʝʣʴʮʳ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʥʘ ʧʣʘʥʝ-

ʪʝ. ʂʘʩʢʘʜʥʘʷ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʮʝʣʳʤ ʘʨʩʝʥʘʣʦʤ ʩʨʝʜʩʪʚ, ʥʘʯʠ-

ʥʘʷ ʦʪ ʟʘʞʠʛʘʥʠʷ ʨʷʜʘ ʢʦʩʪʨʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʚʝʨʰʠʥʘʭ ʭʦʣʤʦʚ, ʜʦ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ. 

ɾʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʥʝ ʞʠʚʫʪ ʚ ʧʫʩʪʦʪʝ, ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ. ʄʳ ʚʩʝ ʙʫʢʚʘʣʴʥʦ ʦʢʨʫʞʝʥʳ ʦʙʣʘʢʘʤʠ ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ. ʇʦʩʣʝʜʥʠʝ, ʢʘʢ ʚʳʷʩ-

ʥʝʥʦ ʥʝʜʘʚʥʦ, ʤʦʛʫʪ ʧʝʨʝʥʦʩʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʧʦʩʦʙʥʫʶ ʚʣʠʷʪʴ ʜʘʞʝ ʥʘ ʧʦ-

ʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʧʨʦʷʚʣʝʥʠʷ ʘʣʴʪʨʫʠʟʤʘ [40]. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʝʨʝʜʘʯʝ ʩʣʘʙʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʦʨʛʘʥʠʟʤʘ ʢ ʦʨʛʘʥʠʟʤʫ 

ʠʛʨʘʶʪ ʠʭ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ (ʚʢʣʶʯʘʷ ʨʝʟʦʥʘʥʩʥʳʡ ʭʘʨʘʢʪʝʨ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʸʤʘ) ʠ ʢʦʜʠʨʦ-

ʚʘʥʥʦʩʪʴ. ɺʩʝ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ ʨʘʟʣʠʯʥʦʛʦ ʵʚʦʣʶʮʠ-

ʦʥʥʦʛʦ ʫʨʦʚʥʷ [32].  

 

 
ʌʘʟʠʨʦʚʘʥʥʘʷ ʘʥʪʝʥʥʘʷ ʨʝʰʸʪʢʘ 
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ɽʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʜʘʞʝ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʸʤʦ-ʧʝʨʝʜʘʯʠ, ʬʘʟʠʨʦʚʘʥʥʳʝ ʘʥʪʝʥ-

ʥʳʝ ʨʝʰʸʪʢʠ (ʌɸʈ), ʥʘʣʠʯʝʩʪʚʫʶʪ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʦʨʛʘʥʠʟʤʝ [36]. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʠʸʤʦ-

ʧʝʨʝʜʘʶʱʠʝ ʘʥʪʝʥʥʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʘʭ (ʌɸʈ), ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʦʪʥʦʰʝʥʠʝ 

ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʧʝʨʝʜʘʯʠ ʢ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʧʨʠʸʤʘ ʜʦ 10
14
, ʪʦ ʝʩʪʴ ʩʠʛʥʘʣʳ ʠʟʣʫʯʘʝʤʳʝ 

ʠ ʩʠʛʥʘʣʳ ʧʨʠʥʠʤʘʝʤʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚ ʩʪʦ ʪʨʠʣʣʠʦʥʦʚ ʨʘʟ: 100,000,000,000,000.  

 ʅʝ ʤʝʥʝʝ ʫʜʠʚʠʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʬʘʢʪʳ ʥʘʭʦʞʜʝʥʠʷ ʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ ʪʘʢʠʭ 

ʘʥʘʣʦʛʦʚ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʘʢ: ʧʦʨʦʛʦʚʳʡ ʛʝʥʝʨʘʪʦʨ ʠʤʧʫʣʴʩʦʚ, ʤʥʦʛʦʢʘʩʢʘʜʥʳʡ 

ʫʩʠʣʠʪʝʣʴ, ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʦ ʯʘʩʪʦʪʝ. ʀʥʪʝʨʝʩʥʳʤ, 

ʭʦʪʷ ʠ ʥʝʧʦʜʪʚʝʨʞʜʸʥʥʳʤ ʧʦʣʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʝʨʝʜʘʯʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʤ ʜʠʘʧʘʟʦʥʝ. ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʪʨʫ-

ʙʦʯʝʢ, ʦʙʨʘʟʫʶʱʠʭ ʮʠʪʦʩʢʝʣʝʪ ʢʣʝʪʦʢ, ʧʨʠʚʝʣʠ ʢ ʥʝʦʞʠʜʘʥʥʦʤʫ  ʦʪʢʨʳʪʠʶ. ʅʘʯʠʥʘʷ ʩ 2009-

ʛʦ ʛʦʜʘ ɸʥʠʨʙʘʥ ɹʘʥʜʠʦʧʘʜʭʠʘʡ (Anirban Bandyopadhyay) ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʠʟ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʚ ʗʧʦʥʠʠ ʚʝʜʫʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʦʧʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʤʠʢʨʦʪʨʫʙʦʯʝʢ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʮʠʪʦʩʢʝʣʝʪʘ ʵʫʢʘʨʠʦʪ. ʗʧʦʥʩʢʠʝ ʫʯʸʥʳʝ ʥʘʰʣʠ, 

ʯʪʦ ʧʨʦʜʦʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʤʠʢʨʦʪʨʫʙʦʯʝʢ, ʦʙʳʯʥʦ ï ʭʦʨʦʰʠʭ ʠʟʦʣʷʪʦʨʦʚ, 

ʩʪʘʥʦʚʠʪʩʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʭ ʯʘʩʪʦʪʘʭ ʚʝʩʴʤʘ ʚʳʩʦʢʦʡ. ʀʭ ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʤʦʞʝʪ ʠʤʝʪʴ 

ʤʝʩʪʦ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ: ʦʪ ʢʠʣʦʛʝʨʮʦʚʦʛʦ ʜʦ ʛʠʛʘʛʝʨʮʦʚʦʛʦ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʤʘʢʩʠʤʫ-

ʤʦʤ ʚ ʨʘʡʦʥʝ 8,9 ʤʝʛʘʛʝʨʮ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʤʫ ʜʠʘʧʘʟʦʥʫ. ʂʦʨʦʪʢʠʝ ʚʦʣ-

ʥ ,r ʧʫʪʸʤ ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʪʨʘʞʝʥʠʡ ʦʪ ʠʦʥʦʩʬʝʨʳ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʪʴʩʷ ʥʘ ʙʦʣʴʰʠʝ  ʨʘʩʩʪʦʷʥʠʷ. ʕʬʬʝʢʪ ʦʪʨʘʞʝʥʠʷ ʢʦʨʦʪʢʠʭ ʚʦʣʥ ʦʪ ʠʦʥʦʩʬʝʨʳ ʙʳʣ ʦʪʢʨʳʪ 

ʥʦʚʦʩʠʙʠʨʩʢʠʤ ʫʯʸʥʳʤ ʅ.ʀ. ʂʘʙʘʥʦʚʳʤ ʚ 1946-ʤ ʛʦʜʫ ʠ ʚʥʝʩʸʥ ʚ ʈʝʝʩʪʨ ʆʪʢʨʪrʠʡ ʉʉʉʈ 

ʧʦʜ ʥʦʤʝʨʦʤ 1. 
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