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ʃ68 

ʂʥʠʛʘ ʠʟʜʘʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʩʦʛʣʘʰʝʥʠʝ ˉ 075-02-2022-882. 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ïʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʃ.ʈ. ʐʘʢʠʨʦʚʘ  

ʃ 68 ʃʦʙʘʯʝʚʩʢʠʡ ʠ XXI ʚʝʢ: ʤʘʪʝʨʠʘʣʳ X ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ ɼʥʶ ʨʦʞʜʝʥʠʷ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ / ʧʦʜ ʨʝʜ. 

ʃ.ʈ. ʐʘʢʠʨʦʚʦʡ. ï ʂʘʟʘʥʴ: ʀʟʜ-ʚʦ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2023. ï 245 ʩ.  

ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ X ʂʦʥʢʫʨʩʘ-ʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʣʫʯʰʫʶ 

ʩʪʫʜʝʥʯʝʩʢʫʶ ʨʘʙʦʪʫ çʃʦʙʘʯʝʚʩʢʠʡ ʠ XXI ʚʝʢè, ʧʦʩʚʷʱʝʥʥʦʛʦ ɼʥʶ ʨʦʞʜʝʥʠʷ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ. ɺ ʩʙʦʨʥʠʢ ʚʦʰʣʠ ʢʦʥʢʫʨʩʥʳʝ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʦʤʠʥʘʮʠʷʭ: çʃʫʯʰʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘè, çʃʫʯʰʘʷ ʧʦʠʩʢʦʚʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘè, çʃʫʯʰʝʝ ʵʩʩʝè, çʃʫʯʰʘʷ ʧʨʠʢʣʘʜʥʘʷ ʨʘʙʦʪʘè, çʃʫʯʰʘʷ 

ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘè. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʝʢʪʘʭ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʥʘʫʯʥʦʡ, ʧʦʠʩʢʦʚʦʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʩʙʦʨʥʠʢʘ ʙʫʜʫʪ ʠʥʪʝʨʝʩʥʳ ʠ ʧʦʣʝʟʥʳ ʩʪʫʜʝʥʪʘʤ, ʰʢʦʣʴʥʠʢʘʤ ʠ ʫʯʠʪʝʣʷʤ. 

ʇʝʯʘʪʘʝʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

ʋɼʂ 51 
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ʆʪ ʩʦʩʪʘʚʠʪʝʣʷ 

ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ (ʜʘʣʝʝ ï 

ʀʄʄ) ʂʘʟʘʥʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʜʘʣʝʝ ï ʂʌʋ) ʩʦʚʤʝʩʪʥʦ ʩ 

ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʇʨʠʚʦʣʞʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪ ʢʦʥʢʫʨʩ ʥʘ ʣʫʯʰʫʶ 

ʩʪʫʜʝʥʯʝʩʢʫʶ ʨʘʙʦʪʫ çʃʦʙʘʯʝʚʩʢʠʡ ʠ XXI ʚʝʢè. ɺ ʵʪʦʤ ʛʦʜʫ ʢʦʥʢʫʨʩ 

ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʝʩʷʪʳʡ ʨʘʟ.  

ʂʦʥʢʫʨʩ ʧʦʩʚʷʱʘʝʪʩʷ ʜʥʶ ʨʦʞʜʝʥʠʷ ʚʝʣʠʢʦʛʦ ʨʫʩʩʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ 

ʅʠʢʦʣʘʷ ʀʚʘʥʦʚʠʯʘ ʃʦʙʘʯʝʚʩʢʦʛʦ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʢʘʢʫʶ ʨʦʣʴ ʩʳʛʨʘʣ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʠʡ ʚ ʨʘʟʚʠʪʠʠ ʤʠʨʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ. ʅʘʰʘ ʮʝʣʴ, ʯʪʦʙʳ 

ʤʦʣʦʜʳʝ ʣʶʜʠ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʠ ʦʩʦʟʥʘʣʠ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʝʛʦ 

ʥʘʩʣʝʜʠʝ, ʝʛʦ ʞʠʟʥʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ.  

ʆʜʥʘ ʠʟ ʥʦʤʠʥʘʮʠʡ ʢʦʥʢʫʨʩʘ ï çʃʫʯʰʘʷ ʧʦʠʩʢʦʚʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ 

ʨʘʙʦʪʘè. ʋʯʘʩʪʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʥʘʩʣʝʜʠʷ ʫʯʝʥʦʛʦ, ʝʛʦ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʙʣʝʤʘʤ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʫʯʝʥʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝʥʳʭ, 

ʚʥʝʩʰʠʭ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʥʘʩʣʝʜʠʷ ʃʦʙʘʯʝʚʩʢʦʛʦ. 

ɺʳʨʘʟʠʪʴ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʥʘʩʣʝʜʠʶ, çʫʚʠʜʝʪʴè 

ʛʣʘʟʘʤʠ ʩʪʫʜʝʥʪʘ ʣʠʯʥʦʩʪʴ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʤʦʞʥʦ ʚ ʥʦʤʠʥʘʮʠʠ çʃʫʯʰʝʝ ʵʩʩʝè. 

ʅʦʤʠʥʘʮʠʷ çʃʫʯʰʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘè ʚʢʣʶʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʣʶʙʦʡ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ. 

ɺ ʥʦʤʠʥʘʮʠʠ çʃʫʯʰʘʷ ʧʨʠʢʣʘʜʥʘʷ ʨʘʙʦʪʘè ʩʪʫʜʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʧʨʦʝʢʪʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʤʝʭʘʥʠʢʝ. 

ɹʫʜʫʱʠʝ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʩʮʝʥʘʨʠʠ ʫʨʦʢʦʚ ʠ ʚʥʝʢʣʘʩʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʵʢʩʢʫʨʩʘʤʠ 
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ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʦʠ ʧʨʦʝʢʪʳ ʚ ʥʦʤʠʥʘʮʠʷʭ çʃʫʯʰʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ 

ʨʘʟʨʘʙʦʪʢʘè ʠ çʃʫʯʰʘʷ ʦʥʣʘʡʥ-ʨʘʟʨʘʙʦʪʢʘè. 

ʇʦʙʝʜʠʪʝʣʠ ʢʦʥʢʫʨʩʘ ʥʘʛʨʘʞʜʘʶʪʩʷ ʜʠʧʣʦʤʘʤʠ I, II ʠ III ʩʪʝʧʝʥʝʡ. 

ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʙʦʪʳ ʬʠʥʘʣʠʩʪʦʚ ʢʦʥʢʫʨʩʘ ʚ ʘʚʪʦʨʩʢʦʡ 

ʨʝʜʘʢʮʠʠ. 

ʆʨʛʘʥʠʟʘʪʦʨʳ ʢʦʥʢʫʨʩʘ ʙʣʘʛʦʜʘʨʷʪ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠ ʥʘʜʝʶʪʩʷ ʥʘ 

ʜʘʣʴʥʝʡʰʝʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ! 

     

  

ʆʨʛʘʥʠʟʘʪʦʨ ʠ ʧʨʝʜʩʝʜʘʪʝʣʴ ʵʢʩʧʝʨʪʥʦʡ ʢʦʤʠʩʩʠʠ ʢʦʥʢʫʨʩʘ -ï 

ʐʘʢʠʨʦʚʘ ʃ.ʈ., ʜ-ʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɿʘʩʣʫʞʝʥʥʳʡ 

ʨʘʙʦʪʥʠʢ ʚʳʩʰʝʡ ʰʢʦʣʳ ʈʊ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

ʀʥʩʪʠʪʫʪʘ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʂʘʟʘʥʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʉʝʢʮʠʷ çʃʫʯʰʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘè 

ɿɸɺʀʉʀʄʆʉʊʔ ʇʈʆʇʋʃʔʉʀɺʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ɼɺʀɾɽʅʀʗ ʄɸʐʋʑɽɻʆ ʂʈʓʃɸ ʆʊ ɽɻʆ ʌʆʈʄʓ 

ʇʆʇɽʈɽʏʅʆɻʆ ʉɽʏɽʅʀʗ 

ɹʘʡʤʫʨʘʪʦʚʘ ɸ.ʈ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʠʤʝʥʠ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʅʫʨʠʝʚ ɸ.ʅ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʜʚʠʞʝʥʠʝ ʤʘʰʫʱʠʭ ʢʨʳʣʴʝʚ ʩ 

ʨʘʟʥʳʤ ʧʨʦʬʠʣʝʤ ʩʝʯʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʘʨʘʤʝʪʨʘʭ ʢʦʣʝʙʘʥʠʡ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʤʘʰʫʱʠʭ ʢʨʳʣʴʝʚ ʩ 

ʨʘʟʥʳʤʠ, ʥʦ ʙʣʠʟʢʠʤʠ ʧʦ ʬʦʨʤʝ, ʧʨʦʬʠʣʷʤʠ ʤʦʞʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʦʪʣʠʯʘʪʴʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʘʰʫʱʝʝ ʢʨʳʣʦ, ʢʨʝʡʩʝʨʩʢʦʝ ʜʚʠʞʝʥʠʝ, ʪʷʛʘ, 

OpenFOAM 

ɺʚʝʜʝʥʠʝ 

ʇʪʠʮʳ, ʨʳʙʳ ʠ ʢʨʳʣʘʪʳʝ ʥʘʩʝʢʦʤʳʝ ʠʩʧʦʣʴʟʫʶʪ ʯʨʝʟʚʳʯʘʡʥʦ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʜʚʠʞʝʥʠʷ ʚ ʞʠʜʢʦʩʪʠ (ʚʦʜʝ ʠ ʚʦʟʜʫʭʝ). ʃʶʜʠ 

ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʧʳʪʘʶʪʩʷ ʧʦʥʷʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʧʦʢʦʨʝʥʠʷ ʥʝʙʘ 

ʠ ʧʦʜʚʦʜʥʦʛʦ ʤʠʨʘ. ʅʦ ʪʦʣʴʢʦ ʯʫʪʴ ʙʦʣʝʝ ʚʝʢʘ ʪʦʤʫ ʥʘʟʘʜ ʚ ʨʘʙʦʪʘʭ 

ɾʫʢʦʚʩʢʦʛʦ, ʏʘʧʣʳʛʠʥʘ, ʂʫʪʪʘ (ʧʣʦʩʢʘʷ ʪʝʦʨʠʷ) ʠ ʃʘʥʯʝʩʪʝʨʘ, ʇʨʘʥʜʪʣʷ 

(ʪʝʦʨʠʷ ʢʦʥʝʯʥʦʛʦ ʢʨʳʣʘ) ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʥʘʯʘʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʳʣʘ ʧʨʠ ʧʘʨʷʱʝʤ 

ʧʦʣʝʪʝ. ʀʤʝʥʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʧʦʩʣʫʞʠʣʦ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʚʠʘʮʠʠ. 
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ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʚʨʝʤʝʥʥʘʷ ʘʵʨʦʜʠʥʘʤʠʢʘ ʠʩʧʦʣʴʟʫʝʪ ʣʠʰʴ ʯʘʩʪʴ 

ʧʨʠʨʦʜʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʣʝʪʘ ʧʪʠʮ ʠ ʥʘʩʝʢʦʤʳʭ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʫʱʝʛʦ ʧʦʣʝʪʘ ʚ ʤʘʩʰʪʘʙʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʠʘʣʘʡʥʝʨʦʚ, 

ʚʨʷʜ ʣʠ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʩʤʳʩʣ (ʫʯʠʪʳʚʘʷ ʦʛʨʦʤʥʳʝ ʥʘʛʨʫʟʢʠ 

ʥʘ ʧʘʩʩʘʞʠʨʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʶ). ʆʜʥʘʢʦ ʜʣʷ ʫʩʪʨʦʡʩʪʚ, ʩʦʠʟʤʝʨʠʤʳʭ ʩ 

ʨʘʟʤʝʨʦʤ ʧʪʠʮ ʠ ʥʘʩʝʢʦʤʳʭ, - ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʃɸ) 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʙʠʦʤʠʤʝʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ 

ʜʚʠʞʠʪʝʣʝʡ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʨʦʧʫʣʴʩʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʰʫʱʝʛʦ ʢʨʳʣʘ ʧʨʦʚʦʜʷʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʤʘʰʫʱʝʛʦ ʧʦʣʝʪʘ ʥʘʯʘʣʘ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʝʱʝ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ [1-5] ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [5-8], ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ʢʨʳʣʘ ʦʩʪʘʶʪʩʷ ʩʣʘʙʦ ʠʟʫʯʝʥʥʳʤʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʬʦʨʤʳ ʢʨʳʣʘ ʥʘ ʧʘʨʘʤʝʪʨʳ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʀʟʫʯʝʥʠʶ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʧʦʩʚʷʱʝʥʦ ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʧʫʣʴʩʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʨʳʣʘ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʘʟʤʝʨʘ R, ʩʦʚʝʨʰʘʶʱʝʛʦ ʩʠʥʭʨʦʥʥʳʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦ-

ʚʨʘʱʘʪʝʣʴʥʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʚʷʟʢʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ 

ʧʦ ʟʘʢʦʥʫ: 

ὣὸ ὃίὭὲ‫ὸȟ—ὸ ῸίὭὲ‫ὸȟ 

ʛʜʝ ʬʫʥʢʮʠʷ ὣὸ ʦʧʠʩʳʚʘʝʪ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʢʨʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʩ ʘʤʧʣʠʪʫʜʦʡ A ʠ ʯʘʩʪʦʪʦʡ ʘ ʬʫʥʢʮʠʷ —ὸ ʦʧʨʝʜʝʣʷʝʪ ,‫ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʢʨʳʣʘ ʩ ʘʤʧʣʠʪʫʜʦʡ (ʤʘʢʩʠʤʘʣʴʥʳʤ ʫʛʣʦʤ 

ʧʦʚʦʨʦʪʘ) Ὸ ʠ ʯʘʩʪʦʪʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʢʦʦʨʜʠʥʘʪ. ɺʦʟʤʦʞʥʦʩʪʴ ‫ 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʘʰʫʱʝʛʦ ʢʨʳʣʘ ʚ ʞʠʜʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʢʨʳʣʦ ʪʝʯʝʥʠʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʝʛʦ ʢʦʣʝʙʘʥʠʷʤʠ. 
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 ʆʙʝʟʨʘʟʤʝʨʠʚʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩʢʦʨʦʩʪʴ ʠ ʚʨʝʤʷ ʥʘ Ὑ, Ὗ

ὃὙὟϳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʧʠʰʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ,‫ 

ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

‬ό

‬ὸ
όϽ​ό ​ὴ

ς

‍ὑὅ
ῳόȟ

​Ͻό πȢ

 

ɿʜʝʩʴ ό όȟό  ï ʙʝʟʨʘʟʤʝʨʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ, ὴ ï 

ʙʝʟʨʘʟʤʝʥʦʝ ʜʘʚʣʝʥʠʝ, ‍, ̠˞ - ʙʝʟʨʘʟʤʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ 

‍
ςὙ‫

“’
ȟὑὅ

“Ὗ

Ὑ‫

“ὃ

Ὑ
ȟ 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʝʟʨʘʟʤʝʨʥʫʶ ʯʘʩʪʦʪʫ ʠ ʘʤʧʣʠʪʫʜʫ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ. ʋʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʜʦʧʦʣʥʷʶʪʩʷ 

ʫʩʣʦʚʠʷʤʠ ʧʨʠʣʠʧʘʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʪʝʣʘ ʠ ʩʣʝʜʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ:  

ὼO ЊȟώO Њȡό όȟό πȟ 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʥʘʧʨʘʚʣʝʥʥʳʡ ʩʪʘʮʠʦʥʘʨʥʳʡ ʧʦʪʦʢ ʚʜʦʣʴ ʦʩʠ Ox. 

ʉʢʦʨʦʩʪʴ ό ʙʫʜʝʤ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ, ʢʘʢ ʩʪʘʮʠʦʥʘʨʥʫʶ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʢʨʳʣʘ. 

ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ 

ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʘʢʝʪʝ OpenFOAM ʚ 

ʜʚʫʤʝʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. ɼʠʩʢʨʝʪʠʟʘʮʠʷ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʳʧʦʣʥʷʣʘʩʴ ʩ 

ʧʦʤʦʱʴʶ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʛʝʢʩʘʵʜʨʘʣʴʥʦʡ (ʩ ʦʜʥʠʤ ʩʣʦʝʤ ʷʯʝʝʢ ʚʜʦʣʴ 

ʧʣʦʩʢʦʩʪʠ ʪʝʯʝʥʠʷ) ʢʦʥʝʯʥʦ-ʦʙʲʝʤʥʦʡ ʩʝʪʢʠ. ʇʦʣʦʞʝʥʠʝ ʫʟʣʦʚ ʩʝʪʢʠ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʢʦʥʬʦʨʤʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʫʧʦʣʦʩʳ ʥʘ 

ʚʥʝʰʥʦʩʪʴ ʮʠʣʠʥʜʨʘ. ɺʥʝʰʥʷʷ ʛʨʘʥʠʮʘ ʦʙʣʘʩʪʠ ʧʨʠ ʵʪʦʤ ʠʤʝʣʘ ʬʦʨʤʫ 

ʙʣʠʟʢʫʶ ʢ ʦʢʨʫʞʥʦʩʪʠ (ʚ ʧʣʦʩʢʦʩʪʠ ʪʝʯʝʥʠʷ) ʨʘʜʠʫʩ ʢʦʪʦʨʦʡ ʚʳʙʠʨʘʣʩʷ 

ʨʘʚʥʳʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 16. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʮʠʣʠʥʜʨʘ ʧʨʠʤʝʥʷʣʦʩʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʩʛʫʱʝʥʠʝ ʫʟʣʦʚ ʢ 

ʝʛʦ ʛʨʘʥʠʮʝ. ʍʘʨʘʢʪʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 1 
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ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʨʘʩʯʸʪʥʦʡ ʩʝʪʢʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʧʨʦʬʠʣʷ ɾʫʢʦʚʩʢʦʛʦ. 

ʈʘʩʯʝʪʥʘʷ ʩʝʪʢʘ ʧʨʠʥʠʤʘʣʘʩʴ ʥʝʜʝʬʦʨʤʠʨʫʝʤʦʡ ʠ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʦʡ ʩ 

ʪʝʣʦʤ, ʪ.ʝ. ʜʠʥʘʤʠʯʝʩʢʠ (ʧʝʨʠʦʜʠʯʝʩʢʠ) ʧʝʨʝʤʝʱʘʣʘʩʴ ʚʤʝʩʪʝ ʩ ʮʠʣʠʥʜʨʦʤ 

(ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʧʨʘʚʢʠ ʚʥʦʩʠʣʠʩʴ ʚ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ). 

ɼʠʩʢʨʝʪʠʟʘʮʠʷ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʫ ʢʦʥʝʯʥʳʭ 

ʦʙʲʝʤʦʚ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʙʲʸʤʥʳʭ 

ʠʥʪʝʛʨʘʣʦʚ ʧʦ ʢʦʥʪʨʦʣʴʥʦʤʫ ʦʙʲʝʤʫ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʙʱʘʷ ʧʨʦʮʝʜʫʨʘ 

ɻʘʫʩʩʘ. ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʭʝʤʘ 

ʂʨʘʥʢʘ-ʅʠʢʦʣʩʦʥʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʪʦʯʥʦʩʪʠ. ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ ʚ ʨʘʩʯʝʪʘʭ ʧʨʠʤʝʥʷʣʘʩʴ ʣʠʥʝʡʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ. ɺ 

ʜʠʬʬʫʟʠʦʥʥʳʭ ʩʣʘʛʘʝʤʳʭ ʧʨʠ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʦʧʝʨʘʪʦʨʘ ʃʘʧʣʘʩʘ 

ʥʦʨʤʘʣʴʥʳʝ ʛʨʘʜʠʝʥʪʳ ʩʢʦʨʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʯʝʡʢʠ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʠʤʤʝʪʨʠʯʥʦʡ ʩʭʝʤʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ɼʣʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʝʨʝʤʝʥʥʳʭ ʚ ʢʦʥʚʝʢʪʠʚʥʳʭ ʩʣʘʛʘʝʤʳʭ ʧʨʠʤʝʥʷʝʪʩʷ 

ʥʝʣʠʥʝʡʥʘʷ NVD ʩʭʝʤʘ çGammaè. 

ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʜʠʩʢʨʝʪʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʣʘʩʴ ʤʝʪʦʜʦʤ PIMPLE. 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʜʘʚʣʝʥʠʷ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ 

ʩʦʧʨʷʞʝʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ (PCG) ʩ ʛʝʦʤʝʪʨʦ-ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ 

ʤʥʦʛʦʩʝʪʦʯʥʳʤ ʧʨʝʜʦʙʫʩʣʘʚʣʠʚʘʪʝʣʝʤ (GAMG). ʉʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʜʣʷ 

ʢʦʤʧʦʥʝʥʪ ʩʢʦʨʦʩʪʠ ʨʝʰʘʣʠʩʴ ʤʝʪʦʜʦʤ ʙʠʩʦʧʨʷʞʝʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ 

(PBiCG) ʩ ʧʨʝʜʠʢʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʥʝʧʦʣʥʦʡ LU ʬʘʢʪʦʨʠʟʘʮʠʠ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʜʚʠʞʝʥʠʝ ʤʘʰʫʱʠʭ ʢʨʳʣʴʝʚ ʩ 

ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʴʶ ό, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʝʥʩʪʚʘ 

ʥʫʣʶ ʩʨʝʜʥʝʡ ʟʘ ʧʝʨʠʦʜ ʩʠʣʳ ȿὊ ό ȿ π, ʜʝʡʩʪʚʫʶʱʝʡ ʚʜʦʣʴ ʦʩʠ Ox. ɼʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʩʝʢʫʱʠʭ. ɸʣʛʦʨʠʪʤ ʨʝʘʣʠʟʘʮʠʠ 

ʩʣʝʜʫʶʱʠʡ: 

0. ɺʳʙʠʨʘʣʠʩʴ ʜʚʘ ʥʘʯʘʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʷ ό ȟό . 

1. ɼʣʷ ό  ʨʝʰʘʣʘʩʴ ʥʝʩʪʘʮʠʦʥʘʨʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʟʘʜʘʯʘ (ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʰʘʛʝ ʪʘʢʠʭ ʟʘʜʘʯʠ ʨʝʰʘʣʦʩʴ ʜʚʝ ʜʣʷ j=1,2) ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ. ʈʝʰʝʥʠʝ ʩʯʠʪʘʣʦʩʴ ʫʩʪʘʥʦʚʠʚʰʠʤʩʷ, ʝʩʣʠ ʨʘʟʥʠʮʘ 

ʩʨʝʜʥʠʭ ʩʠʣ, ʚʳʯʠʩʣʝʥʥʳʭ ʥʘ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʝʨʠʦʜʘʭ, ʥʝ 

ʧʨʝʚʳʰʘʣʘ Ὡὴί/100, ʛʜʝ Ὡὴί ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʝ ʤʘʣʦʝ ʯʠʩʣʦ. ɼʣʷ 

ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʨʝʰʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʥʘ ʥʦʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ό  ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʚʘʣʠʩʴ ʧʦʣʷ ʩʢʦʨʦʩʪʠ 

ʠ ʜʘʚʣʝʥʠʷ ʩʦ ʩʪʘʨʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ό . ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʰʝʥʠʷ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʨʝʜʥʷʷ ʩʠʣʘ Ὂ Ὂ ό . ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʩʠʣʳ ʧʦ 

ʤʦʜʫʣʶ ʦʢʘʟʳʚʘʣʦʩʴ ʙʦʣʴʰʝ Ὡὴί Ὂ Ὡὴί, ʪʦ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʝʨʝʭʦʜ ʢ 

ʰʘʛʫ 2, ʠʥʘʯʝ ʢʨʝʡʩʝʨʩʢʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʩʯʠʪʘʣʘʩʴ ʥʘʡʜʝʥʥʦʡ ό

ό Ȣ 

2. ʇʦ ʤʝʪʦʜʫ ʩʝʢʫʱʠʭ ʚʳʯʠʩʣʷʣʦʩʴ ʥʦʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ (j=j+1) ʜʣʷ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ό ό Ὂ
ό ό

Ὂ Ὂ
Ȣ 

ʆʩʫʱʝʩʪʚʣʷʣʩʷ ʧʝʨʝʭʦʜ ʢ ʰʘʛʫ 1. 

ɸʧʨʦʙʘʮʠʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ 

ɸʧʨʦʙʘʮʠʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʟʘʜʘʯʘʭ ʦ ʧʨʦʧʫʣʴʩʠʚʥʦʤ 

ʜʚʠʞʝʥʠʠ ʢʦʣʝʙʣʶʱʠʭʩʷ ʮʠʣʠʥʜʨʦʚ ʢʨʫʛʣʦʡ ʠ ʵʣʣʠʧʪʠʯʝʩʢʦʡ (ʩ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʣʫʦʩʝʡ b=0.3) ʬʦʨʤʳ ʚ ʢʨʝʡʩʝʨʩʢʠʭ ʨʝʞʠʤʘʭ. ɺ ʪʘʙʣʠʮʝ 

1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʠ ό ʜʚʠʞʝʥʠʷ ʥʘ 
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ʩʝʪʢʘʭ ʩ ʨʘʟʥʳʤ ʯʠʩʣʦʤ ʫʟʣʦʚ n ʧʨʠ ὑὅ πȢς, ‍ υππ, Ὸ πȢσρψσ, ʘ ʪʘʢʞʝ 

ʜʘʥʥʳʝ ʨʘʩʯʝʪʦʚ ʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʨʠ ὑὅḺρ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʨʘʙʦʪʝ [8] ʜʣʷ ʢʨʫʛʣʦʛʦ ʮʠʣʠʥʜʨʘ. 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʢʨʳʣʘ ʥʘ ʨʘʟʥʳʭ ʩʝʪʢʘʭ. 

 ὲ
ρυπ 

ὲ
ςππ 

ὲ
ςυπ 

ʏʠʩʣʝʥʥʳʝ 

ʜʘʥʥʳʝ [8] 

ɸʩʠʤʧʪʦʪʠʢʘ 

ὑὅḺρ [8] 

ό, ʢʨʫʛʣʳʡ 

ʮʠʣʠʥʜʨ 

0.111 0.128 0.136 0.134 0.15 

ό, 

ʵʣʣʠʧʪʠʯʝʩʢʠʡ 

ʮʠʣʠʥʜʨ 

0.839 0.858 0.865 - - 

 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʨʘʟʥʳʭ ὲ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʩʝʪʦʯʥʦʡ 

ʩʭʦʜʠʤʦʩʪʠ. ɼʘʥʥʳʝ ʜʣʷ ʢʨʫʛʣʦʛʦ ʮʠʣʠʥʜʨʘ ʪʘʢʞʝ ʭʦʨʦʰʦ ʩʦʚʧʘʜʘʶʪ ʩ 

ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ ʯʠʩʣʝʥʥʳʤʠ ʦʮʝʥʢʘʤʠ ό, ʘ ʪʘʞʝ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ ʢ 

ʤʘʣʦʘʤʧʣʠʪʫʜʥʦʡ ʘʩʠʤʧʪʦʪʠʢʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʢʨʳʣʴʝʚ ʩ ʢʨʫʛʣʳʤ ʠ ʵʣʣʠʧʪʠʯʝʩʢʠʤ ʩʝʯʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʩ ʩʝʯʝʥʠʝʤ ʚ ʬʦʨʤʝ 

ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʬʠʣʷ ɾʫʢʦʚʩʢʦʛʦ ʚ ʢʨʝʡʩʝʨʩʢʠʭ ʨʝʞʠʤʘʭ.  

ɻʨʘʥʠʮʘ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ (ʚ ʧʣʦʩʢʦʩʪʠ ʪʝʯʝʥʠʷ) ʟʘʜʘʚʘʣʘʩʴ 

ʩʣʝʜʫʶʱʝʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ 

ὼ— ρ ὦ ϳὧέί—ȟώ— ὦ ρ ὦ ϳίὭὲ—ȟὦ Ὑ Ὑϳ ρȟπ — ς“Ȣ 

ɿʜʝʩʴ ὙȟὙ ï ʜʣʠʥʳ ʧʦʣʫʦʩʝʡ ʩʝʯʝʥʠʷ ʮʠʣʠʥʜʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʩʝʡ Ox, Oy ʚ ʬʠʟʠʯʝʩʢʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʨʠ ὦ ρ 

ʵʣʣʠʧʪʠʯʝʩʢʠʡ ʮʠʣʠʥʜʨ ʧʝʨʝʭʦʜʠʪ ʚ ʢʨʫʛʣʳʡ. 

ʇʨʦʬʠʣʴ ɾʫʢʦʚʩʢʦʛʦ ʦʧʠʩʳʚʘʣʩʷ ʩʣʝʜʫʶʱʝʡ ʬʫʥʢʮʠʝʡ 

ὼ
ρ ά

ς
Ὡὧέί—ά

ρ ά Ὡὧέί—ά

Ὡ ςάὩὧέί—ά
ὼ 
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ώ
ρ ά

ς
ὩίὭὲ—

ρ ά ὩίὭὲ—

Ὡ ςάὩὧέί—ά
ȟπ ά ρȟὶ πȟπ — ς“ 

ʇʘʨʘʤʝʪʨ ά ʦʪʚʝʯʘʝʪ ʟʘ ʪʦʣʱʠʥʫ ʧʨʦʬʠʣʷ: ά π ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʩʢʦʥʝʯʥʦ 

ʪʦʥʢʦʡ ʧʣʘʩʪʠʥʝ, ά ρ ï ʢʨʫʛʣʦʤʫ ʮʠʣʠʥʜʨʫ. ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ὶ π 

ʦʪʚʝʯʘʝʪ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʧʨʦʬʠʣʶ ʩ ʦʩʪʨʦʡ ʢʨʦʤʢʦʡ, ʧʨʠ ʚʳʙʦʨʝ ὶ π 

ʧʨʦʠʩʭʦʜʠʪ ʩʢʨʫʛʣʝʥʠʝ ʢʨʦʤʢʠ ʧʨʦʬʠʣʷ (ʨʠʩ. 2). 

ʈʠʩʫʥʦʢ 2. ʇʨʦʬʠʣʠ ɾʫʢʦʚʩʢʦʛʦ ʧʨʠ ά πȢσ,ὶɴ πȢππςȟπȢς 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʜʣʷ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2. ʂʨʝʡʩʝʨʩʢʘʷ ʩʢʦʨʦʩʪʴ ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʢʨʳʣʘ ʧʨʠ ὦɴ

πȢρȟρȟῸ πȢσρψσȟ‍ υππ 

ʇʘʨʘʤʝʪʨʳ ὑὅ πȢς ὑὅ πȢτ 

ὦ ρ 0.136 0.133 

ὦ πȢχ 0.151 0.156 

ὦ πȢφ 0.190 0.220 

ὦ πȢυ 0.290 0.322 

ὦ πȢτ 0.488 0.590 

ὦ πȢσ 0.858 0.974 

ὦ πȢς 1.355 -1.498 

ὦ πȢρ -1.648 -1.579 
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ʈʠʩʫʥʦʢ 3. ʄʛʥʦʚʝʥʥʘʷ ʢʘʨʪʠʥʘ ʧʦʣʷ ʟʘʚʠʭʨʝʥʥʦʩʪʠ ʦʢʦʣʦ ʤʘʰʫʱʝʛʦ 

ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ ʢʨʳʣʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʩ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʧʨʠ ‍

υππ, ̠ ˞ πȢς , Ὸ πȟσρψσ; a) ὦ πȢχ, b) ὦ πȢς, c) ὦ πȢρ 

ɼʘʞʝ ʧʨʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ ʘʤʧʣʠʪʫʜʘʭ 

ʚʨʘʱʘʪʝʣʴʥʳʭ ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʢʦʨʦʩʪʴ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦʡ. ʆʥʘ ʨʘʩʪʝʪ ʧʦ ʤʦʜʫʣʶ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʧʘʨʘʤʝʪʨʘ ὦ. ɺ ʦʙʣʘʩʪʠ ʤʘʣʳʭ ὦ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ. ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʧʘʨʘʤʝʪʨʘ b ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3. ʇʨʠ b=0.2 ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛʨʘʥʠʮʳ 

ʩʤʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʪʨʳʚʦʚ 

ʚʠʭʨʝʡ ʩ ʧʝʨʝʜʥʝʡ ʢʨʦʤʢʠ ʧʨʦʬʠʣʷ. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʨʠʚʠʟʥʳ (ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ (1,0)) ʧʦʪʦʢ ʪʝʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦ ʧʝʨʝʪʝʢʘʪʴ ʩ 

ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʥʠʞʥʶʶ ʧʨʠ ʚʨʘʱʝʥʠʠ ʪʝʣʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʙʦʣʴʰʠʭ 

ʟʥʘʯʝʥʠʷʭ b. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʤʝʥʴʰʝʥʠʠ b, ɻʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʥʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ. 

ʉʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʜʣʷ ʢʨʳʣʦʚʦʛʦ ʧʨʦʬʠʣʷ 

ɾʫʢʦʚʩʢʦʛʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ʩʢʨʫʛʣʝʥʠʷ r (ʪʘʙʣ. 3, ʨʠʩ. 4).  
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ʊʘʙʣʠʮʘ 3. ʂʨʝʡʩʝʨʩʢʘʷ ʩʢʦʨʦʩʪʴ ʧʨʦʬʠʣʝʡ ɾʫʢʦʚʩʢʦʛʦ ά πȢσȟὶɴ

πȢππςȟπȢς ʧʨʠ ὑὅ πȢςȟῸ πȢσρψσȟ‍ υππ 

r 0.2 0.1 0.02 0.005 0.002 

ό  0.318 1.125 -2.337 -2.534 -2.565 

ʈʠʩʫʥʦʢ 4. ʄʛʥʦʚʝʥʥʘʷ ʢʘʨʪʠʥʘ ʧʦʣʷ ʟʘʚʠʭʨʝʥʥʦʩʪʠ ʦʢʦʣʦ ʤʘʰʫʱʝʛʦ 

ʢʨʳʣʘ ʩ ʧʨʦʬʠʣʝʤ ɾʫʢʦʚʩʢʦʛʦ, ʜʚʠʞʫʱʝʛʦʩʷ ʩ ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʧʨʠ ‍ υππ, ̠ ˞ πȢς , Ὸ πȟσρψσ; a) ὶ πȢς, b) ὶ πȢρ, c) ὶ πȢππς 

ʅʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʨʦʬʠʣʝʡ ʩ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ ʩʢʨʫʛʣʝʥʠʷ ʠ 

ʵʣʣʠʧʪʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʦʚ ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ b ʩʦʚʧʘʜʘʶʪ. 

ʋʤʝʥʴʰʝʥʠʝ r ʧʨʠʚʦʜʠʪ ʩʥʘʯʘʣʘ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʪʨʳʚʘ (ʩʤ. ʨʠʩ.4b) 

ʚʙʣʠʟʠ ʪʦʯʢʠ (1,0), ʘ ʟʘʪʝʤ ʢ ʩʤʝʥʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ (ʩʤ. ʨʠʩ.4ʩ). 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʤʘʰʫʱʝʛʦ 

ʢʨʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʝʛʦ ʩʝʯʝʥʠʷ. ʇʨʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ 

ʨʘʙʦʪʝ ʩʠʥʬʘʟʥʳʭ ʧʦʩʪʫʧʘʪʝʣʴʥʦ-ʚʨʘʱʘʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʨʝʞʠʤʳ 

ʜʚʠʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ 
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ʜʚʠʞʝʥʠʷ, ʧʨʠʥʮʠʧʘʠʣʴʥʦ ʠʟʤʝʥʷʶʪ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʦʣʱʠʥʳ ʠ ʥʘʣʠʯʠʷ/ʦʪʩʫʪʩʪʚʠʷ ʦʩʪʨʦʡ ʢʨʦʤʢʠ ʫ ʧʨʦʬʠʣʷ. 
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ɸʉʀʄʇʊʆʊʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʏɽʅʀʁ, 

ʀʅɼʋʎʀʈʆɺɸʅʅʓʍ ʂʆʃɽɹɸʅʀʗʄʀ ʎʀʃʀʅɼʈʀʏɽʉʂʀʍ ʊɽʃ 

ɹʦʛʜʘʥʦʚʠʯ ɽ.ɽ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʅʫʨʠʝʚ ɸ.ʅ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʪʝʯʝʥʠʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʪʝʣ, ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʪʝʣʘ ʩ ʩʝʯʝʥʠʝʤ ʚ 

ʬʦʨʤʝ ʧʨʦʬʠʣʷ ɾʫʢʦʚʩʢʦʛʦ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ, ʠʟʫʯʝʥʳ ʚʪʦʨʠʯʥʳʝ 

ʩʪʘʮʠʦʥʘʨʥʳʝ ʪʝʯʝʥʠʷ ʦʢʦʣʦ ʮʠʣʠʥʜʨʦʚ, ʨʘʩʩʤʦʪʨʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʪʦʢʦʚ ʦʢʦʣʦ ʢʦʣʝʙʣʶʱʝʛʦʩʷ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʪʝʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʮʠʣʣʠʨʫʶʱʠʡ ʮʠʣʠʥʜʨ, ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʦʪʦʢʠ, 

ʚʷʟʢʘʷ ʥʝʩʞʠʤʘʝʤʘʷ ʞʠʜʢʦʩʪʴ, ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʤʝʪʦʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭ ʨʘʟʣʦʞʝʥʠʡ, ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ 

ʨʘʟʥʦʩʪʝʡ, ʚʪʦʨʠʯʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʪʝʯʝʥʠʷ, ʧʨʦʬʠʣʴ ɾʫʢʦʚʩʢʦʛʦ 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʧʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʢʦʣʝʙʘʥʠʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʪʝʣ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʝʱʝ ʉʪʦʢʩʦʤ [1] ʚ 19 ʚʝʢʝ. ʀʤ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʢʨʫʛʣʦʛʦ ʮʠʣʠʥʜʨʘ. ʇʝʨʝʭʦʜ ʢ 

ʥʝʢʨʫʛʣʦʡ ʬʦʨʤʝ ʩʝʯʝʥʠʷ ʮʠʣʠʥʜʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʨʝʰʝʥʠʝ. 

ʇʨʷʤʦʝ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʥʠʤʘʝʪ ʦʯʝʥʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʘʥʘʣʠʪʠʢʦ-ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ 

ʪʦʯʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʢʦʣʝʙʘʥʠʷʭ ʥʝʢʨʫʛʣʳʭ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʪʝʣ. 
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʦʣʝʙʣʶʱʝʛʦʩʷ ʪʝʣʘ ʩ ʞʠʜʢʦʩʪʴʶ.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʪʝʯʝʥʠʷ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ 

ʢʦʣʝʙʘʥʠʷʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʪʝʣ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʤ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʙʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʯʝʥʠʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʢʦʣʝʙʘʥʠʷʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʪʝʣ, ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʝʣʘ, 

ʦʢʘʟʳʚʘʝʤʦʛʦ ʵʪʠʤʠ ʪʝʯʝʥʠʷʤʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʤʧʣʝʢʩ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʦʢʦʣʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʪʝʣʘ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʘʟʤʝʨʘ R, ʩʦʚʝʨʰʘʶʱʝʛʦ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʚʷʟʢʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ό ὟÃÏÓ‫ὸÃÏÓɻȟÓÉÎɻȟ 

ʛʜʝ Ὗ ï ʭʘʨʘʢʪʝʨʥʘʷ ʘʤʧʣʠʪʫʜʘ ʩʢʦʨʦʩʪʠ ʢʦʣʝʙʘʥʠʡ, ʘ ï ʯʘʩʪʦʪʘ ‫ 

ʢʦʣʝʙʘʥʠʡ, ɻ ï ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ ʢʦʣʝʙʘʥʠʡ ʠ ʦʩʴʶ Ox. 

ʇʝʨʝʡʜʝʤ ʚ ʧʦʜʚʠʞʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʩ ʧʦʤʦʱʴʶ ʢʦʥʬʦʨʤʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ ʚ ʪʝʨʤʠʥʘʭ ʟʘʚʠʭʨʝʥʥʦʩʪʴ - ʬʫʥʢʮʠʷ 

ʪʦʢʘ 

‬ύ

‬ὸ

Ὧ

‗

‬‪ȟύ

‬ὶȟ—
‍ Ўύȟ 

‬‪ȟύ

‬ὶȟ—

‬‪

‬ὶ

‬ύ

‬—

‬‪

‬—

‬ύ

‬ὶ
ȟЎ

ρ

‗

‬

‬ὶ

‬

‬—
Ȣρ 

ύ Ў‪Ȣ 

ɿʜʝʩʴ ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ 

Ὧ ὟȾὙ‫ȟ‍ 2’‫Ⱦ 
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ʦʧʨʝʜʝʣʷʶʪ ʙʝʟʨʘʟʤʝʨʥʫʶ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʠ ʙʝʟʨʘʟʤʝʨʥʫʶ ʯʘʩʪʦʪʫ 

ʢʦʣʝʙʘʥʠʡ (ʛʜʝ ’ ï ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ) ʮʠʣʠʥʜʨʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʘʣʝʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ὯḺρȢ 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: 

ὶ ὶȡ ‪
‬‪

‬ὶ
πȟς 

ὶO Њȡ ‪ͯ ά ὩÓÉÎʃ ɻÃÏÓÔȟά
‬ᾀ

‬‒
Å Ȣ 

ɸʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʬʦʨʤʘʣʴʥʳʭ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭ ʨʘʟʣʦʞʝʥʠʡ. ʇʦʣʘʛʘʷ Ὧ ʤʘʣʦʡ ʚʝʣʠʯʠʥʦʡ, ʧʨʝʜʩʪʘʚʠʤ 

ʬʫʥʢʮʠʠ ‪ ʠ ύ ʚ ʚʠʜʝ ʨʷʜʘ ʧʦ ʩʪʝʧʝʥʷʤ Ὧ: 

‪ Ὧ‪ Ὧ‪ Ễȟσ 

ύ Ὧύ Ὧύ Ễ 

ʇʦʜʩʪʘʚʣʷʷ (3) ʚ (1) ʠ (2) ʠ ʩʦʙʠʨʘʷ ʯʣʝʥʳ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʩʪʝʧʝʥʷʭ 

Ὧ, ʧʦʣʫʯʠʤ ʩʝʨʠʶ ʣʠʥʝʡʥʳʭ ʧʦʜʟʘʜʘʯ, ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʜʘʣʝʝ ʙʫʜʫʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʯʠʩʣʝʥʥʦ. 

ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ 

ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦʜʟʘʜʘʯ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ.  

ʅʘ ʛʨʘʥʠʮʝ ʮʠʣʠʥʜʨʘ ɻʋ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʠʜʫ: 

‪ȟ ὶ πȟύȟ ὶ
ρ

‗ὶ

ς

Ὤ
 ‪ȟ ὶ Ὤ ȟ 

ʛʜʝ ʪʠʣʴʜʘ ʦʙʦʟʥʘʯʘʝʪ ʧʨʠʙʣʠʞʝʥʥʫʶ ʩʝʪʦʯʥʫʶ ʬʫʥʢʮʠʶ, Ὤ - ʰʘʛ ʩʝʪʢʠ 

ʧʦ ʢʦʦʨʜʠʥʘʪʝ ὶ. ʋʩʣʦʚʠʝ ʜʣʷ ʟʘʚʠʭʨʸʥʥʦʩʪʠ ʟʜʝʩʴ ʦʪʨʘʞʘʝʪ ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʦʝ ʫʩʣʦʚʠʝ ʊʦʤʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʪʦʯʥʦʩʪʠ [2]. 

ʅʘ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʚʦʡ ʧʦʜʟʘʜʘʯʝ ɻʋ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
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‪ ὶ
‬ ‪

‬ὶ
ὶ ς ά Ὡ ÓÉÎʃ ɻȟ‪ ὶ

‬ ‪

‬ὶ
ὶ

πȟ
‬ ύȟ

‬ὶ
ὶ πȢ 

ʀʥʜʝʢʩ όὴς ʫ ʩʠʤʚʦʣʘ ʯʘʩʪʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʫʢʘʟʳʚʘʝʪ ʟʜʝʩʴ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʘʟʥʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʪʦʯʥʦʩʪʠ ʜʣʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʠʟʚʦʜʥʦʡ.  

ɺʦ ʚʪʦʨʦʡ ʧʦʜʟʘʜʘʯʝ ʜʠʩʢʨʝʪʥʳʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʚʥʝʰʥʝʡ 

ʛʨʘʥʠʮʝ ʟʘʜʘʶʪʩʷ ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʳʭ ʪʝʣ ʢʘʢ 

Ὡ
‬ ‪

‬ὶ
ὶ Ὡ

‬ ‪

‬ὶ
ὶ Ὤ πȟ  

ςύ ὶ
‬ ύ

‬ὶ
ὶ πȠ 

ʜʣʷ ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʪʝʣ ʢʘʢ 

Ὡ
‬ ‪

‬ὶ
ὶ Ὡ

‬ ‪

‬ὶ
ὶ Ὤ πȟ  

ςύ ὶ
‬ ύ

‬ὶ
ὶ πȠ 

ɿʜʝʩʴ ʘʥʘʣʦʛʠʯʥʦ ʠʥʜʝʢʩ όὴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʨʘʟʥʦʩʪʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʪʦʯʥʦʩʪʠ. 

ʈʝʰʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʥʦʛʦʩʝʪʦʯʥʦʛʦ 

ʤʝʪʦʜʘ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʷʟʳʢʝ ʉ++ ʥʘ ʙʘʟʝ ʢʦʜʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʚ ʨʘʙʦʪʘʭ [3]. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʥʦʛʦʩʝʪʦʯʥʦʛʦ 

ʤʝʪʦʜʘ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʩʭʦʜʠʤʦʩʪʠ, 

ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ ʧʦʣʥʦʛʦ ʨʘʩʯʝʪʘ (ʚ ʜʚʫʭ ʧʨʠʙʣʠʞʝʥʠʷʭ) ʦʜʥʦʛʦ ʩʣʫʯʘʷ 

ʥʘ ʩʝʪʢʝ ʩ ςȢφϽρπ ʫʟʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 30 ʩʝʢ. ʜʦ 5 ʤʠʥ. (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʦʨʤʳ ʪʝʣʘ) ʥʘ ʦʜʥʦʤ ʷʜʨʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ Intel Core i7-1165G7. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʮʠʣʠʥʜʨ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʯʝʥʠʡ, ʷʚʣʷʝʪʩʷ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʣʘ █ ὪȟὪ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʮʠʣʠʥʜʨ. ɽʝ 

ʢʦʤʧʦʥʝʥʪʳ (ʦʙʝʟʨʘʟʤʝʨʥʝʥʥʳʝ ʥʘ ς“”ὙὟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ (‫ 

ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

Ὢ
ρ

ς“‍
‫
‬ὼ

‬—
Ὠ— ώ

‬‫

‬ὶ
Ὠ—ȟ 

Ὢ
ρ

ς“‍
‫
‬ώ

‬—
Ὠ— ὼ

‬‫

‬ὶ
Ὠ—Ȣ 

ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʯʠʩʣʝʥʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʜʣʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʩʠʣʳ (Ὢ), ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʪʝʣʦ ʚʜʦʣʴ ʦʩʠ 

ʢʦʣʝʙʘʥʠʡ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ, ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʄʦʨʠʩʦʥʘ [4]: 

Ὢ
τ

σ“
ὯὅÃÏÓÔ

ρ

ς
ὅ ÓÉÎÔȟ 

ʛʜʝ ὅ  ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʣʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ, ʘ 

ὅ  ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʣ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʄʦʨʠʩʦʥʘ ʤʦʛʫʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʳ ʢʘʢ: 

ὅ
σ“

τὯ
ὪÃÏÓɻ ὪÓÉÎɻȟὅ ςὪÃÏÓɻ ὪÓÉÎɻȢ 

 ʈʝʟʫʣʴʪʘʪʳ. ʇʨʦʬʠʣʴ ɾʫʢʦʚʩʢʦʛʦ 

ʈʘʩʩʤʦʪʨʠʤ ʢʦʣʝʙʘʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʪʝʣʦ ʩ ʩʝʯʝʥʠʝʤ ʚ ʬʦʨʤʝ 

ʨʫʣʷ ɾʫʢʦʚʩʢʦʛʦ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʛʝʦʤʝʪʨʠʠ 

ʵʪʦʛʦ ʪʝʣʘ ʟʘʜʘʝʪʩʷ ʢʘʢ: 

ὼ ά Ὡὧέί—ά
ρ ά Ὡὧέί—ά

Ὡ ςάὩὧέί—ά
Ƞ 

ώ ά ὩίὭὲ—
ρ ά ὩίὭὲ—

Ὡ ςάὩὧέί—ά
Ȣ 
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 ά
ρ ά

ς
ȟπ ά ρȟ 

‗ Ὡ
Ὡ ςςά ρὩὧέί—ςά ρ Ὡ ςὩὧέί—ρ

Ὡ ςάὩὧέί—ά
ά Ȣ 

ʌʦʨʤʘ ʧʨʦʬʠʣʷ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʚ ʬʠʟʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ 

ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 1. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʢʦʣʝʙʘʥʠʷ ʵʪʦʛʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʪʝʣʘ ʚʜʦʣʴ ʦʩʠ 

ʩʠʤʤʝʪʨʠʠ (ʧʨʠ ‌ π).  

 

ʈʠʩ. 1. ʍʘʨʘʢʪʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʝʪʢʠ (ὲ ρππρππ) ʚ ʦʢʨʝʩʪʥʦʩʪʠ 

ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʦʬʠʣʷ ɾʫʢʦʚʩʢʦʛʦ ʧʨʠ ά πȢυȟὶ πȢπς 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʠʣʦʚʳʭ ʢʦʵʬʬʠʮʝʥʪʦʚ ʄʦʨʠʩʦʥʘ ʧʦ ʨʝʰʝʥʠʶ ʚ 

ʛʣʘʚʥʦʤ ʯʣʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ά, ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘʦʙʦʨʦʪ 

ʚʦʟʨʘʩʪʘʝʪ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ. 
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ʊʘʙʣʠʮʘ 1. ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʣ ʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʢʨʳʣʦʚʦʛʦ ʧʨʦʬʠʣʷ ʧʨʠ ‌ π, ʟʥʘʯʝʥʠʷ ‍ ʚʳʯʠʩʣʝʥʳ 

ʧʦ ʪʦʣʱʠʥʝ ʧʨʦʬʠʣʷ. 

 ‍ τπ ‍ σρτ ‍ χχς ‍ ρφππ ‍ τπππ 

ά ὅË ὅ  ὅË ὅ  ὅË ὅ  ὅË ὅ  ὅË ὅ  

1 1.84 2.45 0.614 2.15 0.386 2.1 0.266 2.07 0.167 2.04 

0.9 1.83 2.38 0.614 2.10 0.389 2.05 0.272 2.02 0.179 1.99 

0.5 1.98 1.750 0.673 1.55 0.428 1.51 0.303 1.487 0.245 1.47 

0.3 2.41 1.44 0.832 1.28 0.539 1.24 0.386 1.225 0.250 1.208 

 

ʘ) ʙ)  

ʚ) ʛ)  
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ʜ) ʝ)  

ʈʠʩ. 2. ɺʪʦʨʠʯʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʪʝʯʝʥʠʷ ʦʢʦʣʦ ʢʨr ʣʦʚʦʛʦ ʧʨʦʬʠʣʷ. 

ʃʠʥʠʠ ʪʦʢʘ ʜʣʷ ά πȢσ a) ‍ ςπ ȟό ψȢυϽρπ Ὧ, ʙ) ‍ υπȟȟό

πȢππρ Ὧ, ʚ) ‍ ρππȟȟό πȢππρς Ὧ, ʛ) ‍ σππȟȟό σȢψϽρπ Ὧ, ʜ) 

‍ χπππȟȟό πȢππτς Ὧ ʝ) ‍ τϽρπȟό πȢπσχ Ὧ. ‍ ʚʳʯʠʩʣʝʥʦ ʧʦ 

ʜʣʠʥʝ ʭʦʨʜʳ. 

ʇʦʩʢʦʣʴʢʫ ʢʨʳʣʦʚʦʡ ʧʨʦʬʠʣʴ ʥʝ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʦʩʠ ʢʦʣʝʙʘʥʠʡ, ʧʦʷʚʣʷʝʪʩʷ 

ʘʩʠʤʤʝʪʨʠʷ ʪʝʯʝʥʠʡ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʜʚʠʞʝʥʠʝʤ ʪʝʣʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʥʝʥʫʣʝʚʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʣʘ (ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʪʦʢ 

ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ) ʠʣʠ 

ʥʝʥʫʣʝʚʘʷ ʩʨʝʜʥʷʷ ʩʠʣʘ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʪʦʨʠʯʥʳʭ ʪʝʯʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʢʦʣʝʙʘʥʠʷʭ ʧʨʦʬʠʣʷ ɾʫʢʦʚʩʢʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. ʇʨʠ ʤʘʣʳʭ 

ʯʠʩʣʘʭ ‍ (ʩʤ. ‍ ςπ) ʦʢʦʣʦ ʢʦʣʝʙʣʶʱʝʛʦʩʷ ʬʦʨʤʠʨʫʝʪʩʷ ʦʜʥʘ 

ʮʠʨʢʫʣʷʮʠʦʥʥʘʷ ʟʦʥʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʝʪʳʨʝʭ ʚʠʭʨʝʡ, ʢʦʪʦʨʳʝ ʠʟ-ʟʘ ʬʦʨʤʳ 

ʪʝʣʘ ʠ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʪʦʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʩʠʤʤʝʪʨʠʯʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ Oy. ʇʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ‍ (ʩʤ. ‍ σππ, 7000, τϽ

ρπ) ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳ ʫʞʝ ʜʚʝ ʮʠʨʢʫʣʷʮʠʦʥʥʳʝ ʟʦʥʳ: ʚʥʫʪʨʝʥʥʷʷ, 

ʧʨʠʞʘʪʘʷ ʢ ʪʝʣʫ, ʠ ʚʥʝʰʥʷʷ, ʢʘʢ ʚ ʟʘʢʨʠʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. ʉʣʫʯʘʠ ‍

υπȟρππ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʝʨʝʭʦʜʥʳʤ ʨʝʞʠʤʘʤ.  
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ʅʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʨʦʬʠʣʷ ʩ ʨʦʩʪʦʤ ‍ ʤʝʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

(ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʠ ʨʘʟʥʳʭ ‍ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʦʜʧʠʩʠ ʢ ʨʠʩ. 2). ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʦ ʚʩʝʭ 

ʨʝʞʠʤʘʭ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. ʋʯʠʪʳʚʘʷ ʫʩʣʦʚʠʝ ὯḺρ, ʦʥʘ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ ʪʨʠ ʧʦʨʷʜʢʘ ʥʠʞʝ ʘʤʧʣʠʪʫʜʳ ʩʢʦʨʦʩʪʠ ʢʦʣʝʙʘʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʝʯʝʥʠʡ, 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʤʠ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʪʝʣ ʚ ʚʷʟʢʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ. ɼʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ 

ʦʧʠʩʳʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ, ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʪʦʨʦʡ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʘʥʘʣʠʪʠʢʦ-ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʤʝʪʦʜʝ ʬʦʨʤʘʣʴʥʳʭ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭ ʨʘʟʣʦʞʝʥʠʡ. ɺʳʙʨʘʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʣ ʩʢʦʨʦʩʪʴ ʨʘʩʯʝʪʦʚ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʚʳʰʝ ʪʦʡ, 

ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʧʨʷʤʦʤ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ. ɸʧʨʦʙʘʮʠʷ ʤʝʪʦʜʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ 

ʟʘʜʘʯʝ ʦ ʢʦʣʝʙʘʥʠʷʭ ʢʨʫʛʣʦʛʦ ʮʠʣʠʥʜʨʘ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʡ ʙʳʣʘ 

ʧʦʜʪʚʝʨʞʜʝʥʘ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ. ɺ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦ 

ʢʦʣʝʙʘʥʠʷʭ ʧʨʦʬʠʣʷ ɾʫʢʦʚʩʢʦʛʦ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ 

ʦʮʝʥʢʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ, ʧʨʦʚʝʜʝʥʳ ʦʮʝʥʢʠ 

ʛʨʘʥʠʮ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ, ʦʧʠʩʘʥʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʪʦʨʠʯʥʳʭ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʪʝʯʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʣʠʥʝʡʥʦʩʪʠ ʥʘ ʬʦʥʝ 

ʧʝʨʚʠʯʥʦʛʦ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ. ʅʘ ʧʨʠʤʝʨʝ ʧʨʦʬʠʣʷ ɾʫʢʦʚʩʢʦʛʦ, 

ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʚʪʦʨʠʯʥʳʭ 

ʧʦʪʦʢʦʚ ʠʣʠ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ, ʜʚʠʞʝʥʠʷ ʢʦʣʝʙʣʶʱʝʛʦʩʷ ʪʝʣʘ ʩ ʥʝʥʫʣʝʚʦʡ 

ʢʨʝʡʩʝʨʩʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʣʝʙʣʶʱʠʡʩʷ ʧʨʦʬʠʣʴ ʷʚʣʷʝʪʩʷ 

ʜʚʠʞʠʪʝʣʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʬʦʨʤʳ, ʦʥ ʤʦʞʝʪ ʩʦʚʝʨʰʘʪʴ 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʞʠʜʢʦʩʪʠ ʜʘʞʝ ʧʨʠ ʩʠʤʤʝʪʨʠʯʥʦʤ ʟʘʢʦʥʝ 

ʢʦʣʝʙʘʥʠʡ. ʅʘʧʨʘʚʣʝʥʠʝ ʪʘʢʦʛʦ ʧʨʦʧʫʣʴʩʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʙʝʟʨʘʟʤʝʨʥʦʡ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ.  
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʊɽʏɽʅʀʗ ɺ ʎʀʈʂʋʃʗʎʀʆʅʅʆʄ 

ʅɸʉʆʉɽ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ MRF ʇʆɼʍʆɼɸ 

ʌʘʨʨʘʭʦʚ ʊ.ʌ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʅʫʨʠʝʚ ɸ.ʅ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʚ ʮʠʨʢʫʣʷʮʠʦʥʥʦʤ ʥʘʩʦʩʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ 

ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ ʜʣʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʪʝʯʝʥʠʡ, ʧʨʠ ʨʘʟʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʨʘʙʦʪʳ ʥʘʩʦʩʘ. ʉʨʘʚʥʝʥʳ ʥʘʧʦʨ, ʧʦʣʷ 

ʩʢʦʨʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʫʪʝʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʢʦʥʝʯʥʦʛʦ ʦʙʲʝʤʘ, 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ, ʪʫʨʙʫʣʝʥʪʥʘʷ ʤʦʜʝʣʴ, OpenFOAM, MRF, cfMesh. 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʪʘʥʦʚʠʪʴʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ. ʉ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʪʦʯʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʚ ʨʘʟʳ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʢʨʦʚʷʥʦʛʦ ʥʘʩʦʩʘ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʝʨʜʮʘ - ʥʘ 

ʤʝʩʷʮʳ, ʛʦʜʳ ʠʣʠ ʥʘ ʚʩʶ ʞʠʟʥʴ - ʜʣʷ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʦʡ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʦʪ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʪʨʘʜʘʝʪ ʙʦʣʝʝ 25 ʤʣʥ. ʯʝʣʦʚʝʢ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ. 
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ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʪʝʯʝʥʠʷ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʧʨʠ 

ʨʘʙʦʪʝ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʦʯʥʦʡ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ, 

ʦʧʠʩʳʚʘʶʱʝʡ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʮʠʨʢʫʣʷʮʠʦʥʥʦʤ ʢʨʦʚʷʥʦʤ ʥʘʩʦʩʝ, ʠ 

ʘʧʨʦʙʘʮʠʷ ʤʦʜʝʣʠ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʯʠ 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʯʝʥʠʝ ʚʷʟʢʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʚ 

ʮʠʨʢʫʣʷʮʠʦʥʥʦʤ ʥʘʩʦʩʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʚʨʘʱʝʥʠʝʤ ʨʦʪʦʨʘ. ɻʝʦʤʝʪʨʠʷ ʥʘʩʦʩʘ 

ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩ. 1. ʕʪʦ ʵʪʘʣʦʥʥʳʡ ʢʨʦʚʷʥʦʡ ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ, 

ʤʦʜʝʣʴ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʋʧʨʘʚʣʝʥʠʝʤ ʧʦ ʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ ʟʘ 

ʢʘʯʝʩʪʚʦʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʤʝʜʠʢʘʤʝʥʪʦʚ ʉʐɸ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʨʦʚʝʜʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʥʘʩʦʩʘ ʚ ʨʝʞʠʤʘʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙ. 1.  

 

ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʴ ʵʪʘʣʦʥʥʦʛʦ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ 

ʊʘʙʣʠʮʘ 1. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʥʘʩʦʩʘ 

 ʈʘʩʭʦʜ (ʣ/ʤ) ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ (ʆʙ/ʤʠʥ) ʏʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ 

1 2.5 2500 209338 

2 2.5 3500 293073 

3 4.5 3500 293073 

4 6 2500 209338 

5 6 3500 293073 

6 7 3500 293073 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʥʘʩʦʩʝ ʧʨʦʚʦʜʠʪʩʷ ʯʠʩʣʝʥʦ ʚ 

ʪʨʝʭʤʝʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʦʙʲʝʤʦʚ. ɺʳʩʦʢʠʝ 

ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʥʘʩʦʩʝ, 

ʪʨʝʙʫʶʪ ʫʯʠʪʳʚʘʪʴ ʥʘʣʠʯʠʝ ʪʫʨʙʫʣʝʥʪʥʳʭ ʵʬʬʝʢʪʦʚ. ʇʦʩʢʦʣʴʢʫ 

ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʢʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʩʯʝʪʘʭ, ʦʛʨʘʥʠʯʝʥʘ, 

ʜʣʷ ʫʯʝʪʘ ʵʪʠʭ ʵʬʬʝʢʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ k-epsilon ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ [1-

2]. ʋʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʷʱʠʤ ʦʙʨʘʟʦʤ:  
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ɿʜʝʩʴ †  ï ʪʝʥʟʦʨ ʥʘʧʨʷʞʝʥʠʡ ʈʝʡʥʦʣʴʜʩʘ, ‘  ï ʪʫʨʙʫʣʝʥʪʥʘʷ 

ʚʷʟʢʦʩʪʴ, ‡ȟ‡ ï ʧʫʣʴʩʘʮʠʦʥʥʳʝ ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ. ɼʣʷ 

ʟʘʤʳʢʘʥʠʷ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʪʫʨʙʫʣʝʥʪʥʳʭ ʧʫʣʴʩʘʮʠʡ ʠ ʩʢʦʨʦʩʪʠ ʜʠʩʩʠʧʘʮʠʠ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ: 
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ɿʜʝʩʴ Ὧ  ï ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʫʣʴʩʘʮʠʡ, ‐  ’  ɀ 

̗̠̅̉̒̒̉̐́̉, ‘ #  ï ʪʫʨʙʫʣʝʥʪʥʘʷ ʚʷʟʢʦʩʪʴ. 

ʅʘ ʚʩʝʭ ʩʪʝʥʢʘʭ ʥʘʩʦʩʘ ʚʳʩʪʘʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʧʨʠʣʠʧʘʥʠʷ. ʅʘ 

ʚʭʦʜʥʦʤ ʠ ʚʳʭʦʜʥʦʤ ʦʪʚʝʨʩʪʠʷʭ ʚʳʩʪʘʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʚʪʝʢʘʥʠʷ ʠ 

ʚʳʪʝʢʘʥʠʷ. ɼʣʷ ʫʯʝʪʘ ʪʫʨʙʫʣʠʟʘʮʠʠ ʧʦʛʨʘʥʩʣʦʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʩʪʝʥʦʯʥʳʝ ʬʫʥʢʮʠʠ.  
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ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ 

ʇʦʩʪʨʦʝʥʠʝ ʩʝʪʢʠ. ʉʝʪʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʸʪʘ ʧʦʩʪʨʦʝʥʘ ʜʣʷ 

ʦʙʲʝʤʥʦʡ ʤʦʜʝʣʠ ʥʘʩʦʩʘ, ʧʨʠ ʧʦʤʦʱʠ ʫʪʠʣʠʪʳ cfMesh [3-4]. ʉʣʦʞʥʦʩʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʚ ʥʘʩʦʩʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ 

ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʚʫʭ ʪʠʧʘʭ ʩʝʪʦʢ. ʆʩʦʙʝʥʥʦʩʪʴ ʧʝʨʚʦʛʦ ʪʠʧʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʩʚʷʟʥʦʩʪʠ ʜʚʫʭ ʦʙʣʘʩʪʝʡ. ʈʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ ʧʦʜʝʣʝʥʘ ʥʘ 

ʜʚʝ ʯʘʩʪʠ, ʧʝʨʚʘʷ ʨʦʪʦʨ ʩ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʦʙʣʘʩʪʴʶ (ʈʠʩ. 2), ʚʪʦʨʘʷ 

ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʦʙʣʘʩʪʠ. ɼʣʷ ʠʭ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʧʦʣʷʮʠʷ (Cyclic 

Arbitrary Mesh Interface).  

 

ʈʠʩʫʥʦʢ 2. ʈʦʪʦʨ ʩ ʦʢʨʫʞʘʶʱʝʡ ʦʙʣʘʩʪʴʶ 

ɼʣʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ʩʝʪʢʘ ʩʪʨʦʠʪʴʩʷ ʚʦ ʚʩʝʡ ʦʙʣʘʩʪʠ ʥʘʩʦʩʘ ʙʝʟ 

ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʦʙʣʘʩʪʠ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠ ʧʦʤʦʱʠ ʚʩʪʨʦʝʥʥʳʭ ʫʪʠʣʠʪ 

ʚʳʜʝʣʷʝʪʩʷ ʯʘʩʪʴ ʨʦʪʦʨʘ.  

ʈʘʟʥʠʮʘ ʩʝʪʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʜʝʣʝʥʠʝ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ (ʈʠʩ. 3). 

ʇʝʨʚʳʡ ʪʠʧ ʠʤʝʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʜʣʷ ʨʘʩʯʝʪʦʚ, ʚʪʦʨʦʡ ʠʤʝʝʪ ʨʫʙʣʝʥʥʫʶ 

ʬʦʨʤʫ (ʈʠʩ. 3). ʆʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʪʦʢ ʩʭʦʞʠ. 

 

ʈʠʩʫʥʦʢ 3. ʉʨʘʚʥʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʯʘʩʪʝʡ 
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ʅʘʩʪʨʦʡʢʘ ʯʠʩʣʝʥʥʦʡ ʩʭʝʤʳ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʡ ʨʝʰʘʪʝʣʴ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ SIMPLE.  

ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʣʘʛʘʝʤʳʭ ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʪʦʯʥʦʩʪʠ.  

ʄʝʪʦʜ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʨʦʪʦʨʘ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʯʝʥʠʷ ʚ ʮʠʨʢʫʣʷʮʠʦʥʥʦʤ ʥʘʩʦʩʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ ʩ ʬʠʟʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʠʤʝʶʪʩʷ ʯʘʩʪʠ, 

ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʚʨʘʱʘʪʴʩʷ. ʄʝʪʦʜʳ ʩʧʦʩʦʙʥʳʝ ʬʠʟʠʯʝʩʢʠ ʧʨʠʚʦʜʠʪʴ 

ʚ ʜʚʠʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʫʶ ʯʘʩʪʴ ʩʝʪʢʠ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ, ʪʨʝʙʫʶʪ 

ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʚʨʝʤʝʥʠ. ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ ʥʘʩ ʥʝʪ ʭʦʨʦʰʝʛʦ ʥʘʯʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ, ʠʟ ʯʝʛʦ 

ʩʣʝʜʫʝʪ ʯʪʦ ʧʦʥʘʜʦʙʠʪʴʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʪʦʛʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

ʄʝʪʦʜ ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʙʝʞʘʪʴ ʚʩʝʭ ʵʪʠʭ ʧʨʦʙʣʝʤ ʥʘʟʳʚʘʝʪʩʷ MRF 

(Multiple Reference Frame)- ʤʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ, ʝʛʦ 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ 

ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʨʦʪʦʨʘ. ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ [6-7]. 

ʈʘʟʣʦʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʩʣʦʞʥʦʤ ʜʚʠʞʝʥʠʠ: 

5ᴆ 5ᴆ ɱᴆ Òᴆ (1) 

5 ï ʘʙʩʦʣʶʪʥʘʷ ʩʢʦʨʦʩʪʴ (ʯʪʦ ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʘʭ) 

5 ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ɱ ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 

ὶ ï ʨʘʜʠʫʩ ʚʝʢʪʦʨ ʜʦ ʪʦʯʢʠ 

ʀʤʝʝʤ ʫʨʘʚʥʝʥʠʝ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʚ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʠʩʪʝʤʝ. 

ᶯ5 ᴆ5ᴆ Ðɳ ẗɳʉɳ5 ᴆ (2) 

ʇʝʨʝʡʜʝʤ ʢ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʩʢʦʨʦʩʪʷʤ. 

ᶯ5ᴆ 5ᴆ Ðɳ ᶯ ẗɳʉɳ5ᴆ ɱᴆ ɱᴆ Òᴆ ςɱᴆ 5ᴆσ 
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ɱᴆ ɱᴆ Òᴆ ï ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ 

ςɱᴆ 5ᴆï ʩʠʣʘ ʂʦʨʠʦʣʠʩʘ 

ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʨʘʱʘʶʱʝʡʩʷ 

ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɺ ʨʘʩʯʝʪʘʭ ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʘʙʩʦʣʶʪʥʫʶ ʩʢʦʨʦʩʪʴ. ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʫʨʘʚʥʝʥʠʝʤ 1, ʧʦʣʫʯʠʤ. 

ẗɳ5ᴆ 5ᴆ ὴɳ ẗɳʉɳ5 ᴆ ɱᴆ 5 ᴆ (4) 

ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʘʶʱʝʡʩʷ ʩʠʩʪʝʤʳ ʩ ʘʙʩʦʣʶʪʥʦʡ 

ʩʢʦʨʦʩʪʴʶ. ʆʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʨʘʩʯʝʪʘ ʚ ʧʦʜʚʠʞʥʦʡ 

ʯʘʩʪʠ ʩʝʪʢʠ. ʃʝʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ ʠʤʝʝʪ ʠʥʪʝʨʝʩʥʳʡ ʚʠʜ ʪʘʢ ʢʘʢ 

ʩʦʜʝʨʞʠʪ ʢʘʢ ʘʙʩʦʣʶʪʥʫʶ ʩʢʦʨʦʩʪʴ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ. ʀʟ-ʟʘ ʵʪʦʛʦ 

ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʯʪʦʙʳ ʫʯʝʩʪʴ ʤʦʜʠʬʠʢʘʮʠʶ 

ʵʪʦʛʦ ʯʣʝʥʘ. ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʧʦʜʦʙʥʳʡ ʯʣʝʥ ʧʨʠ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʫʨʘʚʥʝʥʠʷ. ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʪʝʦʨʝʤʦʡ ɻʘʫʩʩʘ-

ʆʩʪʨʦʛʨʘʜʩʢʦʛʦ, ʧʦʣʫʯʠʤ: 

ὟᴆὟᴆ ẗ Î ὨὛ ὟᴆὟᴆ ẗ Î ὨὛ ὟᴆὟᴆẗÎ ὃ 

Ὗᴆẗὲᴆὃ ï ʦʙʲʝʤʥʳʡ ʧʦʪʦʢ ʯʝʨʝʟ ʛʨʘʥʠ 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʷ (1) ʧʦʣʫʯʠʤ: 

ὟᴆὟᴆẗÎ ὃ Ὗᴆ Ὗᴆ  ᴆ Ò ẗÎ ὃ  

ὟᴆὟᴆẗÎ ὃ Ὗᴆ  ᴆ ÒẗÎ ὃ 

В ὟᴆὟᴆẗÎ ὃ ï ʠʟʥʘʯʘʣʴʥʳʡ ʢʦʥʚʝʢʪʠʚʥʳʡ ʯʣʝʥ 

В Ὗᴆ  ᴆ ÒẗÎ ὃ ï ʯʣʝʥ ʢʦʨʨʝʢʮʠʠ 

ʇʦʜʳʪʦʞʠʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʢʘʢʠʝ ʜʚʝ ʦʩʥʦʚʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜʘ:  

1. ɼʦʙʘʚʣʷʝʤ ʥʦʚʳʡ ʯʣʝʥ: ɱᴆ Òᴆ 

2. ʂʦʨʨʝʢʪʠʨʫʝʤ ʦʙʲʝʤʥʳʡ ʧʦʪʦʢ ʥʘ ʛʨʘʥʷʭ ʢʘʞʜʦʡ ʷʯʝʡʢʠ. 
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ʈʝʟʫʣʴʪʘʪʳ 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʨʘʚʥʝʥʳ ʩ ʜʘʥʥʳʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ [7]. ʇʨʦʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʨʘʩʯʝʪʦʚ ʜʣʷ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʩʝʪʦʢ: 

A. ʇʝʨʚʳʡ ʪʠʧ ʩʝʪʢʠ  

B. ʇʝʨʚʳʡ ʪʠʧ ʩʝʪʢʠ ʩ ʙʦʣʝʝ ʪʦʯʥʦʡ ʩʝʪʢʦʡ  

C. ɺʪʦʨʦʡ ʪʠʧ ʩʝʪʢʠ  

ɹʳʣʠ ʩʨʘʚʥʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʧʦʨʘ (ʈʠʩ.4) ʠ ʧʦʣʝʡ ʩʢʦʨʦʩʪʝʡ ʜʣʷ 

ʚʳʭʦʜʥʦʛʦ ʜʠʬʬʫʟʦʨʘ ʠ ʩʢʦʨʦʩʪʝʡ ʚʜʦʣʴ ʨʦʪʦʨʘ. ʇʦʣʷ ʩʢʦʨʦʩʪʝʡ (ʈʠʩ. 5) 

ʧʨʠʚʝʜʝʥʳ ʜʣʷ 5 ʨʝʞʠʤʘ ʨʘʙʦʪʳ (ʚ ʊʘʙ. 1) ʠ ʩʨʘʚʥʝʥʳ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ Lab 1-4.  ʈʝʟʫʣʴʪʘʪʳ ʪʝʯʝʥʠʷ ʛʨʫʧʧʳ ɸ 

ʩʨʘʚʥʝʥʳ ʩ PIV (ʈʠʩ. 6). 

 

ʈʠʩʫʥʦʢ 4. ʉʨʘʚʥʝʥʠʝ ʥʘʧʦʨʘ 
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ʈʠʩʫʥʦʢ 5. ʉʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʝʡ 

 

ʈʠʩʫʥʦʢ 6. ʉʨʘʚʥʝʥʠʝ ʧʦʣʷ ʩʢʦʨʦʩʪʠ ʩ PIV 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʯʝʥʠʷ ʚʷʟʢʦʡ ʥʝʩʞʠʤʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠ ʚ ʮʝʥʪʨʦʙʝʞʥʦʤ ʥʘʩʦʩʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ 

ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʟʘʤʦʨʦʞʝʥʥʦʛʦ ʨʦʪʦʨʘ. 

ɺʳʙʨʘʥʥʳʡ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʣ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʨʘʩʯʝʪʦʚ: ʭʘʨʘʢʪʝʨʥʦʝ 

ʚʨʝʤʷ ʨʘʩʯʝʪʘ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʥʝ ʧʨʝʚʳʰʘʣʦ 5000 ʩʝʢ ʥʘ 8 ʷʜʝʨʥʦʤ 

ʧʨʦʮʝʩʩʦʨʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʨʘʚʥʝʥʳ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ. ʀʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ  ʪʦʯʥʳʤ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʉʝʢʮʠʷ çʃʫʯʰʘʷ ʧʦʠʩʢʦʚʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘè 

ʇʃɸʅʀʈʆɺɸʅʀɽ ɼɽʗʊɽʃʔʅʆʉʊʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ 

ʇʈɽɼʇʈʀʗʊʀʗ, ʈɸɹʆʊɸʖʑɽɻʆ ʇʆ ʇʆɿɸʂɸɿʅʆʁ ʉʀʉʊɽʄɽ 

ɺʓʇʋʉʂɸ ʀɿɼɽʃʀʁ. ɺʅɽɼʈɽʅʀɽ ʃʀʄʀʊʆɺ ʀ ʉʇʆʉʆɹʓ 

ʋɺɽʃʀʏɽʅʀʗ ʆɹʒɽʄʆɺ ɿɸʂɸɿʆɺ ʅɸ ʇʈʀʄɽʈɽ 

ʆʆʆ çʕʃɽʄɽʅʊʋʄè 

ɸʚʜʦʥʠʥ ʄ.ʌ. 

ʈʦʩʩʠʷ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ ɼʫʙʦʣʘʟʦʚ ɺ.ɸ. 

ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʆʆʆ çʕʣʝʤʝʥʪʫʤè, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʨʛʦʚʦʛʦ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʦʟʘʢʘʟʥʦʡ ʩʠʩʪʝʤʝ. ɺʥʝʜʨʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʣʠʤʠʪʳ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʟʘʢʘʟʦʚ, ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʦʚʳʩʠʪʴ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʨʳʥʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʧʘʩʦʚ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʎʝʣʴʶ 

ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʧʦʟʘʢʘʟʥʳʤ ʚʳʧʫʩʢʦʤ ʠʟʜʝʣʠʡ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ, ʧʨʠʚʦʜʷʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʟʘʢʘʟʦʚ ʠ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʮʝʭʦʚ. 
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ʂʦʤʧʘʥʠʷ ʆʆʆ çʕʣʝʤʝʥʪʫʤè ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ 

ʧʦʩʪʘʚʱʠʢʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʆʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʦʩʪʘʚʢʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʥʘʩʦʩʦʚ ʠ ʢʦʤʧʨʝʩʩʦʨʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʜʣʷ ʥʠʭ. 

ʆʩʥʦʚʥʘʷ ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʟʘʢʘʟʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï 

ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʘ. ʇʨʝʜʧʨʠʷʪʠʝ ʧʨʦʠʟʚʦʜʠʪ ʪʦ, ʯʪʦ 

ʟʘʢʘʟʘʣʠ, ʘ ʥʝ ʪʦ, ʯʪʦ ʩʧʣʘʥʠʨʦʚʘʣʠ ʧʨʦʠʟʚʝʩʪʠ. 

ʇʨʠ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʥʝ ʫʪʚʝʨʞʜʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʘ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʩʦʙʨʘʪʴ 

ʟʘʢʘʟ ʢʣʠʝʥʪʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦʝ ʥʘʣʠʯʠʝ ʜʝʪʘʣʝʡ ʥʘ ʩʢʣʘʜʘʭ, ʘ ʟʥʘʯʠʪ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʛʥʦʟʫ ʥʘʣʠʯʠʷ ʢʦʤʧʦʥʝʥʪʦʚ.  

ɼʣʷ ʛʨʘʤʦʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʧʘʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʠʟ ʢʘʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʦʷʪ ʠʟʜʝʣʠʷ, ʢʘʢʦʚʘ ʜʦʣʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʠʟʜʝʣʠʷʭ, ʠ ʜʦʣʷ ʫʥʠʢʘʣʴʥʳʭ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʰʴ ʚ ʦʜʥʦʤ ʠʟʜʝʣʠʠ. 

ʇʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʝʝ ʧʣʘʥʠʨʦʚʘʪʴ 

ʟʘʢʫʧʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɿʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʨʘʟʜʝʣʝʥʠʶ ʚʩʝʭ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʝʪʘʣʝʡ ʥʘ 2 ʛʨʫʧʧʳ: 

1. ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʜʝʪʘʣʠ. ɼʝʪʘʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʠʟʜʝʣʠʷʭ ʠʤʝʶʪ ʙʦʣʴʰʠʡ ʨʘʩʭʦʜ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʫʥʠʢʘʣʴʥʳʤʠ ʜʝʪʘʣʷʤʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦʣʞʥʦ 

ʦʧʝʨʠʨʦʚʘʪʴ ʣʠʤʠʪʘʤʠ. 

ʃʠʤʠʪʳ ï ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʧʘʩʦʚ ʜʝʪʘʣʝʡ ʥʘ ʩʢʣʘʜʝ, ʠʤʝʶʱʠʡ 

ʥʠʞʥʶʶ (ʤʠʥʠʤʘʣʴʥʫʶ) ʠ ʚʝʨʭʥʶʶ (ʤʘʢʩʠʤʘʣʴʥʫʶ) ʛʨʘʥʠʮʫ. 

ʌʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʥʘ ʩʢʣʘʜʝ ʥʝ ʜʦʣʞʥʦ ʚʳʭʦʜʠʪʴ ʟʘ ʦʙʝ 

ʛʨʘʥʠʮʳ [1].  

ɼʣʷ ʪʦʯʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʧʘʩʦʚ ʫʥʠʢʘʣʴʥʳʭ ʜʝʪʘʣʝʡ ʥʘ ʩʢʣʘʜʘʭ 

ʢʘʞʜʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 
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ʟʘʜʘʯʠ. ʊʘʢ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʦʪʜʝʣ ʜʦʣʞʝʥ ʦʙʦʟʥʘʯʠʪʴ ʜʦʣʶ ʫʥʠʢʘʣʴʥʳʡ 

ʜʝʪʘʣʝʡ ʚ ʢʘʞʜʦʤ ʥʦʚʦʤ ʠʟʜʝʣʠʠ ʠ ʥʝ ʧʨʝʚʳʰʘʪʴ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ. 

ɺʥʝʜʨʷʷ ʫʥʠʢʘʣʴʥʳʝ ʜʝʪʘʣʠ ʚ ʥʦʚʳʝ ʠʟʜʝʣʠʷ, ʢʦʥʩʪʨʫʢʪʦʨʳ ʜʦʣʞʥʳ 

ʦʙʨʘʱʘʪʴʩʷ ʚ ʦʪʜʝʣ ʟʘʢʫʧʦʢ, ʚʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʩʪʦʠʤʦʩʪʴ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʚʢʠ ʪʘʢʠʭ ʜʝʪʘʣʝʡ. ɿʘʜʘʯʘ ʩʢʣʘʜʘ ʩʦʩʪʦʠʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʢʣʘʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʫʥʠʢʘʣʴʥʳʭ 

ʜʝʪʘʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʪ, ʚʳʜʝʣʷʝʤʦʝ ʧʦʜ 

ʭʨʘʥʝʥʠʝ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʩʚʷʟʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʪʘʣʝʡ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʩʢʣʘʜʝ ʚʦ ʚʨʝʤʷ ʩʙʦʨʘ ʧʘʨʪʠʡ 

ʜʝʪʘʣʝʡ, ʦʪʧʨʘʚʣʷʝʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʆʪʜʝʣ ʟʘʢʫʧʦʢ ʧʣʘʥʠʨʫʝʪ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʧʠʨʘʷʩʴ ʥʘ ʬʘʢʪʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʥʘ ʩʢʣʘʜʘʭ ʠ ʚʚʝʜʝʥʥʳʝ 

ʛʨʘʥʠʮʳ ʣʠʤʠʪʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʦʩʪʘʚʢʠ ʜʝʪʘʣʝʡ ʥʘ 

ʩʢʣʘʜ ʟʘʢʫʧʱʠʢʠ ʧʣʘʥʠʨʫʶʪ ʧʦʩʪʘʚʱʠʢʦʚ, ʦʪʧʨʘʚʣʷʷ ʠʤ ʧʣʘʥʳ ʟʘʢʫʧʦʢ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʜʝʪʘʣʝʡ ʥʘ ʙʣʠʞʘʡʰʠʝ ʤʝʩʷʮʳ, ʧʝʨʝʭʦʜʷʪ ʥʘ ʧʦʩʪ ʦʧʣʘʪʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ.  

2. ʅʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʜʝʪʘʣʠ. ɼʝʪʘʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʰʴ ʚ 

ʦʜʥʦʤ ʠʟʜʝʣʠʠ, ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʨʘʩʭʦʜ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ 

ʜʝʪʘʣʷʤʠ. 

ɺʥʝʜʨʝʥʠʝ ʣʠʤʠʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʜʝʪʘʣʝʡ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʣʠʢʚʠʜʦʚ ʥʘ ʩʢʣʘʜʝ [2]. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʠʟʜʝʣʠʡ 

ʟʘʜʘʯʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʦʪʜʝʣʘ ï ʧʦʩʪʦʷʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʪʜʝʣʦʤ 

ʟʘʢʫʧʦʢ. ɿʘʢʫʧʢʘ ʫʥʠʢʘʣʴʥʳʭ ʜʝʪʘʣʝʡ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʨʠʩʢʦʚ. ɺʦ-ʧʝʨʚʳʭ, 

ʵʪʦ ʨʠʩʢ ʜʦʣʛʦʛʦ ʩʨʦʢʘ ʧʦʩʪʘʚʢʠ. ɺʦ-ʚʪʦʨʳʭ, ʨʠʩʢ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʠ ʪʘʢʠ ʜʝʪʘʣʝʡ ʠʟ-ʟʘ ʠʭ ʫʥʠʢʘʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʠʟʜʝʣʠʡ, ʚ ʥʝʛʦ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʪʦʣʴʢʦ ʪʘʢʠʝ 

ʫʥʠʢʘʣʴʥʳʝ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʪʩʷ ʧʦʩʪʘʚʠʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʚ 

ʟʘʜʘʥʥʳʡ ʩʨʦʢ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʦʪʢʠʭ ʩʨʦʢʦʚ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʥʘ 

ʧʦʟʘʢʘʟʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ 
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ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʫʯʝʪʘ ʩʦʟʜʘʶʪʩʷ ʥʦʨʤʳ ʨʘʩʭʦʜʘ ʜʝʪʘʣʝʡ ʥʘ 

ʠʟʜʝʣʠʷ (ʚʭʦʜʠʤʦʩʪʴ ʜʝʪʘʣʠ ʚ ʠʟʜʝʣʠʝ). ʇʨʠ ʥʘʣʠʯʠʠ ʥʘ ʦʙʱʝʟʘʚʦʜʩʢʦʤ 

ʩʢʣʘʜʝ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʧʦʢʨʳʚʘʝʤʦʤ ʣʠʤʠʪʳ ʦʪʧʫʩʢʘ ʤʘʪʝʨʠʘʣʦʚ 

ʚʩʝʤ ʮʝʭʘʤ, ʤʘʪʝʨʠʘʣ ʚʳʜʘʝʪʩʷ ʢʘʞʜʦʤʫ ʮʝʭʫ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʚ ʣʶʙʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʚ ʧʨʝʜʝʣʘʭ ʣʠʤʠʪʘ. ʀʥʘʯʝ ʤʘʪʝʨʠʘʣʳ ʚʳʜʘʶʪʩʷ ʮʝʭʫ ʜʣʷ 

ʟʘʧʫʩʢʘ ʦʪʩʪʘʶʱʠʭ ʜʝʪʘʣʝʡ ʠ ʜʝʪʘʣʝʡ, ʩʨʦʢ ʟʘʧʫʩʢʘ ʢʦʪʦʨʳʭ ʥʘʩʪʫʧʠʣ, ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʧʦʪʨʝʙʥʦʤ ʜʣʷ ʟʘʧʫʩʢʘ ʪʦʣʴʢʦ ʦʜʥʦʡ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ. 

ʏʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ. ʇʝʨʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʪʘʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʚʩʝʭ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ (ʩʙʦʨʦʯʥʳʭ 

ʝʜʠʥʠʮ) ʠ ʜʝʪʘʣʝʡ [3]. ɺ ʪʝʭʥʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʘʮʠʶ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʡ ʢʨʝʧʝʞ. ʈʘʩʯʝʪʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʧʣʘʥʦʚʳʭ ʟʘʜʘʥʠʡ ʮʝʭʘʤ, ʘ ʪʘʢʞʝ ʟʘʷʚʦʢ ʥʘ ʟʘʢʫʧʢʫ 

ʪʦʚʘʨʦʚ. ʉʣʝʜʫʶʱʠʤ ʚʠʜʦʤ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʤʘʨʰʨʫʪʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʥʘ ʢʘʞʜʳʡ ʧʦʣʫʬʘʙʨʠʢʘʪ. ɺ ʜʘʥʥʦʤ 

ʜʦʢʫʤʝʥʪʝ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʥʦʨʤʝ ʨʘʩʭʦʜʘ ʜʝʪʘʣʝʡ, ʥʦʨʤʝ 

ʪʨʫʜʦʝʤʢʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠ ʧʦʦʧʝʨʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʩʴ ʫʯʝʪʥʳʡ ʧʝʨʩʦʥʘʣ ʧʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʟʘʢʘʟʦʚ ʜʦʣʞʝʥ ʫʤʝʪʴ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ 

ʧʦʟʘʢʘʟʥʳʡ ʚʳʧʫʩʢ ʠʟʜʝʣʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ [4].  

ɺʦ-ʧʝʨʚʳʭ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʝʜʝʪ ʚʚʦʜ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʣʠ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ. ʂʦʨʦʪʢʠʝ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ 
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ʟʘʢʘʟʦʚ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʩʢʘʞʫʪʩʷ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʢʘʢ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʫʯʥʳʭ 

ʦʧʝʨʘʮʠʡ ʠ ʠʭ ʟʘʤʝʥʫ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ [5]. ʉʣʝʜʫʶʱʝʝ 

ʥʘʧʨʘʚʣʝʥʠʝ - ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʥʘʧʨʠʤʝʨ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʯʠʭ 

ʮʝʭʘ ʥʘ ʣʠʥʠʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʇʦʟʘʢʘʟʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʪʥʠʢʘʤʠ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʇʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ 

ʟʘʢʘʟʯʠʢʦʚ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʯʝʨʝʟ ʫʯʘʩʪʠʝ ʚ ʚʳʩʪʘʚʢʘʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ çʕʣʝʤʝʥʪʫʤè, ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ 

ʧʦʟʘʢʘʟʥʦʡ ʩʠʩʪʝʤʝ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ, ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʠ 

ʫʯʝʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ɺʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʥʘ ʧʨʘʢʪʠʢʝ, 

ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʧʦʟʘʢʘʟʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʟʘʢʘʟʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʨʘʩʰʠʨʝʥʠʷ 

ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ, ʧʨʝʜʣʦʞʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʠ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʥʘʣʘʜʢʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʩʪʦʝʚ, ʚʥʝʜʨʝʥʠʝ ʣʠʤʠʪʦʚ. 
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çʄɸʊɽʈʀɸʃʀʉʊʀʏɽʉʂʀɽ ɺɿɻʃʗɼʓ ʅ.ʀ. ʃʆɹɸʏɽɺʉʂʆɻʆ 

ɺ ʄɽʊʆɼʀʂɽ ʆɹʋʏɽʅʀʗ ʄɸʊɽʄɸʊʀʂɽè 

ɹʝʜʥʝʥʢʦ ɽ.ɸ. 

ʈʦʩʩʠʷ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʈɻʇʋ ʠʤ. ɻʝʨʮʝʥʘ, ʬʘʢʫʣʴʪʝʪ ʤʘʪʝʤʘʪʠʢʠ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʧʝʜ.ʥ., ʜʦʮʝʥʪ ʉʦʣʜʘʝʚʘ ʄ.ɺ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʧʦʠʩʢʦʚʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʚʟʛʣʷʜʳ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʚ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʠʭ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʧʦʜʘʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝ, 

ʩʧʦʩʦʙ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʚʟʛʣʷʜʳ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ. 

ɺʚʝʜʝʥʠʝ 

ɺʩʪʫʧʣʝʥʠʝ: ʜʣʷ ʧʦʠʩʢʦʚʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʪʝʤʘ çʄʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠʝ ʚʟʛʣʷʜʳ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʚ ʤʝʪʦʜʠʢʝ 

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝè, ʪʘʢ ʢʘʢ ʵʪʘ ʪʝʤʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ ʢʘʢ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ɺʋɿʦʚ. ɺ ʨʘʙʦʪʝ ʩʦʙʨʘʥʳ ʠ ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʜʘʥʥʳʭ 

ʤʝʪʦʜʠʢʘʭ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʚ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʜʘʥʥʘʷ ʪʝʤʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʪ.ʢ. ʪʨʝʙʦʚʘʥʠʷ, ʧʨʦʧʠʩʘʥʥʳʝ ʚ ʥʦʚʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʚ ʨʘʤʢʘʭ ʦʙʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʝ. 

ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʢʠ. 
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ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʩʪʫʜʝʥʪʳ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ɺʋɿʦʚ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʠʤʝʥʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʩ ʮʝʣʴʶ ʚʦʚʣʝʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʩʣʝʜʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ. 

ɻʠʧʦʪʝʟʘ: ʝʩʣʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʫʨʦʢʦʚ, ʪʦ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠ ̫ʫʯʘʱʠʭʩʷ ʧʦʚʳʩʠʪʩʷ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

 1. ʀʟʫʯʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʦ ʤʝʪʦʜʘʭ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. 

 2. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʦʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʤʝ.  

  

ɿʥʘʯʝʥʠʝ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʚ ʧʝʜʘʛʦʛʠʢʝ 

ʀʤʷ ʚʝʣʠʢʦʛʦ ʨʫʩʩʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʧʨʦʯʥʦ ʚʦʰʣʦ 

ʚ ʠʩʪʦʨʠʶ ʤʠʨʦʚʦʡ ʢʫʣʴʪʫʨʳ. ʅʦ ʣʶʜʠ ʦʯʝʥʴ ʤʘʣʦ ʟʥʘʶʪ ʦ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʤ ʢʘʢ ʦ ʜʝʷʪʝʣʝ ʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʟʫʯʘʷ ʝʛʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʠ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʝʛʦ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʧʝʜʘʛʦʛʘ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʛʣʫʙʦʢʠʝ ʠʜʝʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʠʢʠ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʤʘʪʝʤʘʪʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʧʝʨʝʞʘʣʠ ʠʜʝʠ ʝʛʦ ʩʦʚʨʝʤʝʥʥʠʢʦʚ. ʕʪʠ ʠʜʝʠ ʟʘʯʘʩʪʫʶ ʷʚʣʷʣʠʩʴ ʜʣʷ 

ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʥʘʩʪʦʣʴʢʦ ʥʦʚʘʪʦʨʩʢʠʤʠ, ʯʪʦ ʦʥʠ ʥʝ ʫʪʨʘʪʠʣʠ ʩʚʦʝʛʦ 

ʟʥʘʯʝʥʠʷ ʠ ʚ ʥʘʰʝ ʚʨʝʤʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʨʫʢʦʧʠʩʴ çʅʘʩʪʘʚʣʝʥʠʷ ʫʯʠʪʝʣʷʤ ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʛʠʤʥʘʟʠʷʭè ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ - ʛʣʫʙʦʢʦ ʧʨʦʜʫʤʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʟʛʣʷʜʦʚ ʥʘ 

ʧʨʝʧʦʜʘʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʟʛʣʷʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʦʮʝʩʩʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ. ʆʥʠ 
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ʩʦʜʝʨʞʘʪ ʛʣʫʙʦʢʠʝ ʤʳʩʣʠ ʧʦ ʪʘʢʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʦʙʫʯʝʥʠʷ, 

ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ ʬʦʨʤʘʣʴʥʦʡ ʩʪʦʨʦʥʘʤʠ ʝʛʦ, 

ʤʝʞʜʫ ʵʤʧʠʨʠʯʝʩʢʠʤ ʠ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʘʤʠ ʧʦʟʥʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʘ ʪʘʢʞʝ ʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦ ʜʨʫʛʠʭ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʧʦʜʘʚʘʥʠʝʤ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʃʦʙʘʯʝʚʩʢʦʛʦ ʦʢʘʟʘʣʘ 

ʥʝʩʦʤʥʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʰʢʦʣʴʥʦʛʦ ʜʝʣʘ. ʃʦʙʘʯʝʚʩʢʠʡ ʧʨʠʥʠʤʘʣ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʳʩʰʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʢʣʘʩʩʝ ʂʘʟʘʥʩʢʦʡ ʛʠʤʥʘʟʠʠ.  

ɺ 19 ʚʝʢʝ ʃʦʙʘʯʝʚʩʢʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ 

ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ ʚ ʨʫʩʩʢʦʡ ʧʝʜʘʛʦʛʠʢʝ. ʉʨʘʚʥʠʪʝʣʴʥʦʝ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʥʘʫʯʥʦʛʦ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ ʰʣʦ ʧʦʜ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘʫʯʥʳʭ ʚʦʟʟʨʝʥʠʡ. ɺʣʠʷʥʠʝ ʵʪʦ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩʢʘʟʘʣʦʩʴ ʚ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʃʦʙʘʯʝʚʩʢʦʛʦ ʢ ʨʝʰʝʥʠʶ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʛʦ 

ʚʦʟʟʨʝʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʝʛʦ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʚʟʛʣʷʜʘʤʠ.  

 

ɺʟʛʣʷʜʳ ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʚ ʦʙʫʯʝʥʠʠ ʛʝʦʤʝʪʨʠʠ 

ʋ ʃʦʙʘʯʝʚʩʢʦʛʦ ʚʦʟʥʠʢʘʶʪ ʧʝʨʚʳʝ ʩʦʤʥʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʣʦʞʝʥʠʝ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʤʝʪʨʠʠ, ʧʨʦʚʦʜʠʪʩʷ 

ʧʨʘʚʠʣʴʥʦ. ʆʥ ʩʯʠʪʘʣ, ʯʪʦ ʥʝʣʴʟʷ ʥʘʯʠʥʘʪʴ ʠʟʫʯʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʩ ʪʘʢʠʭ 

ʧʦʥʷʪʠʡ, ʢʘʢ çʧʦʚʝʨʭʥʦʩʪʴè, çʣʠʥʠʷè ʠ ʜʨʫʛʠʝ, ʪʘʢ ʢʘʢ ʵʪʠ ʧʦʥʷʪʠʷ ʥʝ 

ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤʠ, ʘ ʤʳ ʧʦʟʥʘʝʤ ʠʭ ʣʠʰʴ ʧʨʠ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ 

ʧʦʥʷʪʠʝʤ çʪʝʣʦè. ʅʦ ʠ ʧʦʥʷʪʠʝ ʦ ʪʝʣʝ, ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʝʤʦʝ ʩ ʧʦʥʷʪʠʝʤ ʦ 

ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ. ʃʦʙʘʯʝʚʩʢʠʡ ʧʳʪʘʝʪʩʷ ʨʘʟʨʝʰʠʪʴ ʵʪʦʪ ʚʦʧʨʦʩ, ʚʚʦʜʷ ʢʘʢ 

ʦʩʥʦʚʥʦʝ ʩʚʦʡʩʪʚʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʠʣʠ ʢʘʩʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʣ.  
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ɺ çʅʘʩʪʘʚʣʝʥʠʷʭ ʫʯʠʪʝʣʷʤ ʤʘʪʝʤʘʪʠʢʠ ʚ ʛʠʤʥʘʟʠʷʭè ʃʦʙʘʯʝʚʩʢʠʡ 

ʦʧʨʝʜʝʣʝʥʥʦ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʦʙʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ 

ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʠʟʤʝʨʝʥʠʷʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʦʨʤ, ʧʨʠʯʝʤ ʠʟʫʯʝʥʠʝ 

ʛʝʦʤʝʪʨʠʠ ʜʦʣʞʥʦ ʥʘʯʠʥʘʪʴʩʷ ʩ ʚʝʩʴʤʘ ʢʦʥʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʩʪʨʝʤʣʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʫʚʩʪʚʘ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʅʘʧʠʩʘʥʥʳʡ 

ʃʦʙʘʯʝʚʩʢʠʤ ʚ 1829 ʛ. ʫʯʝʙʥʠʢ ʵʣʝʤʝʥʪʘʨʥʦʡ ʛʝʦʤʝʪʨʠʠ ʭʦʪʷ ʠ ʥʝ 

ʨʘʩʩʯʠʪʘʥ ʥʘ ʛʠʤʥʘʟʠʯʝʩʢʠʡ ʢʫʨʩ, ʥʦ ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʦʡ 

ʧʨʦʚʝʩʪʠ ʚ ʞʠʟʥʴ ʛʣʘʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠʟʣʦʞʝʥʠʷ ʛʝʦʤʝʪʨʠʷ ʥʘ ʥʦʚʳʭ, 

ʩʦʟʜʘʥʥʳʭ ʩʘʤʠʤ ʃʦʙʘʯʝʚʩʢʠʤ, ʥʘʯʘʣʘʭ.  

ʃʦʙʘʯʝʚʩʢʠʡ ʚʝʩʴ ʢʫʨʩ ʵʣʝʤʝʥʪʘʨʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩʪʨʦʠʪ ʚ ʧʦʣʥʦʤ 

ʧʦʜʯʠʥʝʥʠʠ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʠʜʝʝ, ʪ. ʝ. ʠʟʣʘʛʘʝʪ ʚ ʥʝʤ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ 

ʪʦʣʴʢʦ ʩ ʠʟʤʝʨʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʝʣʠʯʠʥ, ʩʦʧʨʦʚʦʞʜʘʷ ʩʚʦʝ 

ʠʟʣʦʞʝʥʠʝ ʣʠʰʴ ʩʘʤʳʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʜʦʧʫʱʝʥʠʷʤʠ, 

ʠʛʨʘʶʱʠʤʠ ʨʦʣʴ ʘʢʩʠʦʤ. ʕʪʦʡ ʞʝ ʦʩʥʦʚʥʦʡ ʠʜʝʝ ʧʦʜʯʠʥʷʝʪʩʷ ʠ ʧʦʨʷʜʦʢ 

ʠʟʣʦʞʝʥʠʷ ʚ ʫʯʝʙʥʠʢʝ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ. ɺ ʢʥʠʛʝ ʃʦʙʘʯʝʚʩʢʦʛʦ ʥʝʪ 

ʧʨʠʚʳʯʥʦʛʦ ʜʣʷ ʫʯʝʙʥʠʢʘ ʛʝʦʤʝʪʨʠʠ ʧʦʩʪʨʦʝʥʠʷ ʩ ʥʘʣʠʯʠʝʤ ʘʢʩʠʦʤ, 

ʪʝʦʨʝʤ, ʣʝʤʤ ʠ ʧʨʦʯʝʛʦ. 

ʆʜʥʠʤ ʠʟ ʙʦʣʴʰʠʭ ʜʦʩʪʦʠʥʩʪʚ çɻʝʦʤʝʪʨʠʠè ʃʦʙʘʯʝʚʩʢʦʛʦ ʷʚʣʷʝʪʩʷ 

ʚʢʣʶʯʝʥʠʝ ʚ ʢʫʨʩ ʧʨʦʩʪʝʡʰʠʭ ʟʘʜʘʯ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʘ ʯʪʦ 

ʨʝʜʢʦ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʜʘʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʩʪʳ. ɸ ʤʝʞʜʫ ʪʝʤ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʠʙʦʣʴʰʝʤʫ ʨʘʟʚʠʪʠʶ ʫ 

ʫʯʘʱʠʭʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʠʤʝʶʪ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʫʤʝʥʠʷ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ 

ʘʙʩʪʨʘʢʪʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʥʦ ʠ ʚ ʦʙʣʘʩʪʠ ʯʠʩʪʦ 

ʧʨʘʢʪʠʯʝʩʢʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʩʦʦʨʫʞʝʥʠʶ 

ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʚ çɻʝʦʤʝʪʨʠʠè ʃʦʙʘʯʝʚʩʢʦʛʦ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʪʦ, 

ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʘʚʪʦʨ, ʧʨʠ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʥʦʚʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʥʝ 
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ʜʘʝʪ ʩʨʘʟʫ ʬʦʨʤʘʣʴʥʦʛʦ, ʩʫʭʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʲʷʩʥʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʦʙʨʘʟʘ. 

ʕʪʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʪʘʢʦʡ 

ʦʪʚʣʝʯʝʥʥʦʡ ʥʘʫʢʠ, ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ, ʠʛʨʘʝʪ ʨʦʣʴ ʤʝʪʦʜʘ ʧʦʚʳʰʝʥʠʷ 

ʫʤʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ, ʢʦʪʦʨʳʡ ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʦʡ 

ʧʨʠʚʳʢʘʝʪ ʚʠʜʝʪʴ ʨʝʘʣʴʥʦʝ ʷʚʣʝʥʠʝ ʞʠʟʥʠ, ʦʩʦʟʥʘʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; ʚ ʵʪʦʤ ʩʤʳʩʣʝ 

ʫʢʘʟʘʥʠʷ ʃʦʙʘʯʝʚʩʢʦʛʦ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʚ ʥʘʰʠ ʜʥʠ.  

 

ɺʟʛʣʷʜʳ ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʚ ʦʙʫʯʝʥʠʠ ʘʣʛʝʙʨʳ 

ʈʘʟʚʠʚʘʷ ʩʚʦʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠʜʝʠ ʚ ʦʙʣʘʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʝʦʤʝʪʨʠʠ, 

ʃʦʙʘʯʝʚʩʢʠʡ ʥʝ ʤʝʥʝʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʣ ʧʨʝʧʦʜʘʚʘʥʠʶ ʠ ʜʨʫʛʠʭ 

ʜʠʩʮʠʧʣʠʥ ʤʘʪʝʤʘʪʠʢʠ. ɺ ʩʚʦʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʃʦʙʘʯʝʚʩʢʠʡ 

ʚʳʩʢʘʟʳʚʘʝʪ ʩʚʦʠ ʩʦʦʙʨʘʞʝʥʠʷ ʦ ʧʨʝʧʦʜʘʚʘʥʠʠ ʘʨʠʬʤʝʪʠʢʠ ʠ ʘʣʛʝʙʨʳ. 

ʇʨʠʟʥʘʚʘʷ, ʯʪʦ ʚʩʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʧʦʥʷʪʠʷ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʠʟ 

ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʯʫʚʩʪʚ, ʃʦʙʘʯʝʚʩʢʠʡ ʩʯʠʪʘʣ 

ʥʝʦʙʭʦʜʠʤʳʤ, ʯʪʦʙʳ ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʦʟʥʘʢʦʤʣʝʥʠʷ ʨʝʙʝʥʢʘ ʩ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠʜʝʷʤʠ ʚʩʝ ʧʨʝʧʦʜʘʚʘʥʠʝ ʠʤʝʣʦ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʝ 

ʯʫʚʩʪʚ, ʧʦʦʱʨʷʣʦ ʚʩʷʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʚʥʝʰʥʠʭ ʷʚʣʝʥʠʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʯʫʚʩʪʚ. çɺʩʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫ ʫʯʝʥʠʢʘ ʧʦʜ ʧʘʣʴʮʘʤʠ ʠ ʧʝʨʝʜ 

ʛʣʘʟʘʤʠè, ʛʦʚʦʨʠʪ ʃʦʙʘʯʝʚʩʢʠʡ, ʯʪʦʙʳ ʜʣʷ ʥʝʛʦ çʯʫʚʩʪʚʘ ʟʘʤʝʥʷʣʠ 

ʩʫʞʜʝʥʠʝ ʠ ʯʪʦʙʳ ʦʥ ʦʪ ʵʪʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʚʧʝʯʘʪʣʝʥʠʡ ʩʘʤ ʩʦʙʦʡ 

ʧʝʨʝʰʝʣ ʢ ʪʦʤʫ ʢʨʫʛʫ ʦʪʚʣʝʯʝʥʥʳʭ ʧʦʥʷʪʠʡ, ʛʜʝ ʫʤ ʥʘʯʠʥʘʝʪ ʫʞʝ ʩʚʦʠ 

ʜʝʡʩʪʚʠʷè.  

ʃʦʙʘʯʝʚʩʢʠʡ ʛʦʚʦʨʠʪ: çɺʦʦʙʱʝ ʥʘʜʦʙʥʦ ʨʘʟʚʠʚʘʪʴ ʩʧʦʩʦʙ 

ʩʠʥʪʝʪʠʯʝʩʢʠʡ, ʢʘʢ ʥʝʦʙʭʦʜʠʤʳʡ ʚ ʥʘʯʘʣʘʭ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪʘʢʦʡ ʩʧʦʩʦʙ 

ʦʩʪʘʚʣʷʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʪʦʛʜʘ ʢʘʢ ʩʧʦʩʦʙ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʛʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʚʳʩʰʠʭ ʢʣʘʩʩʘʭ, ʛʜʝ ʜʘʞʝ ʥʝ ʜʦʣʞʥʦ 

ʟʘʤʝʥʷʪʴ ʝʛʦ ʩʠʥʪʝʪʠʯʝʩʢʠʤ, ʢʦʪʦʨʳʡ ʭʦʪʷ ʚʩʝʛʜʘ ʙʦʣʝʝ ʦʱʫʪʠʪʝʣʴʥʳʡ, ʥʦ 
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ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʥʠʢʦʛʜʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʱʠʤ ʠ ʧʨʦʯʥʳʤ ʩʧʦʩʦʙʦʤ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʠʛʦʪʦʚʣʷʪʴ ʢ ʧʝʨʝʭʦʜʫ ʚ ʚʳʩʰʠʡ ʘʥʘʣʠʟè. 

ɺʩʷʢʦʛʦ ʨʦʜʘ ʦʙʦʙʱʝʥʠʷ, ʧʨʘʚʠʣʘ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʫʯʘʱʝʤʫʩʷ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ, ʢʦʛʜʘ ʚ ʝʛʦ ʩʦʟʥʘʥʠʠ ʥʘʢʦʧʠʪʩʷ ʫʞʝ 

ʜʦʩʪʘʪʦʯʥʳʡ ʟʘʧʘʩ ʬʘʢʪʦʚ, ʪ. ʝ. ʢʦʛʜʘ ʥʝʚʦʣʴʥʦ ʩʦʟʜʘʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ 

ʜʣʷ ʦʙʦʙʱʝʥʠʡ ʥʘʢʦʧʣʝʥʥʳʭ ʬʘʢʪʦʚ. ʃʦʙʘʯʝʚʩʢʠʡ ʨʝʢʦʤʝʥʜʦʚʘʣ ʧʨʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʚʦʜʠʪʴ ʩʦʚʤʝʩʪʥʦʝ, ʥʝʨʘʟʜʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ 

ʘʨʠʬʤʝʪʠʢʝ ʠ ʛʝʦʤʝʪʨʠʠ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʨʘʟʳ ʢʘʢ ʙʦʣʝʝ 

ʣʝʛʢʦ ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʧʦʤʦʛʘʶʪ ʫʩʚʦʝʥʠʶ ʠ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʨʘʟʜʝʣʦʤ 

ʜʨʦʙʝʡ. ʃʦʙʘʯʝʚʩʢʠʡ ʩʯʠʪʘʣ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʦʙʝʡ ʤʦʞʥʦ ʜʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠʙʝʛʘʪʴ ʢ ʯʝʨʯʝʥʠʶ, ʧʦʢʘʟʳʚʘʷ ʨʘʟʜʝʣʝʥʠʝ ʮʝʣʦʛʦ ʥʘ 

ʣʠʥʠʷʭ ʠ ʧʣʦʱʘʜʷʭ. ɺ ʩʚʦʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʃʦʙʘʯʝʚʩʢʠʡ ʤʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪ ʪʦʤʫ, ʯʪʦʙʳ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʙʳʣʦ ʥʝ ʬʦʨʤʘʣʴʥʦʝ, 

ʘ ʜʘʚʘʣʦ ʙʳ ʫʯʘʱʠʤʩʷ ʨʝʘʣʴʥʦʝ ʟʥʘʥʠʝ, ʙʘʟʠʨʫʶʱʝʝʩʷ ʥʘ ʧʦʥʠʤʘʥʠʷ 

ʠʟʫʯʝʥʥʦʛʦ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʫʯʘʶʱʝʤʫʩʷ ʧʨʠʤʝʥʷʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʃʦʙʘʯʝʚʩʢʦʛʦ, ʠ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʦʙʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʃʦʙʘʯʝʚʩʢʠʡ ʧʨʝʜʦʩʪʝʨʝʛʘʝʪ ʦʪ 

ʬʦʨʩʠʨʦʚʘʥʠʷ ʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ, ʦʪ ʞʝʣʘʥʠʷ ʚʦ ʯʪʦ ʙʳ ʪʦ ʥʠ ʩʪʘʣʦ 

ʚʣʦʞʠʪʴ ʚ ʛʦʣʦʚʳ ʫʯʘʱʠʭʩʷ ʦʙʦʙʱʝʥʥʳʝ ʧʦʥʷʪʠʷ, ʥʝ ʩʯʠʪʘʷʩʴ ʩ ʪʝʤ, ʯʪʦ 

ʵʪʠ ʧʦʥʷʪʠʷ ʙʫʜʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʫʯʘʱʠʤʠʩʷ ʤʝʭʘʥʠʯʝʩʢʠ, ʙʝʟ ʦʩʚʦʝʥʠʷ 

ʠʭ ʩʫʱʥʦʩʪʠ.  

ʆʥ ʥʘʭʦʜʠʪ, ʯʪʦ ʚ ʘʣʛʝʙʨʝ, ʢʘʢ ʠ ʚ ʛʝʦʤʝʪʨʠʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʘʤʳʝ ʦʩʥʦʚʥʳʝ ʜʠʩʮʠʧʣʠʥʳ. ʃʦʙʘʯʝʚʩʢʠʡ ʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʥʫʞʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʪʴ ʥʘ ʩʘʤʳʝ ʥʘʯʘʣʴʥʳʝ ʧʦʥʷʪʠʷ ʚ ʥʘʫʢʝ, 

ʪʘʢ ʢʘʢ ʧʦʪʦʤ ʫʞʝ ʪʨʫʜʥʦ ʠʩʧʨʘʚʠʪʴ ʪʝ ʥʝʜʦʯʝʪʳ ʚ ʩʪʨʦʛʦʩʪʠ ʧʦʥʷʪʠʡ, 

ʢʦʪʦʨʳʝ ʚʥʘʯʘʣʝ ʙʳʣʠ ʜʦʧʫʱʝʥʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʃʦʙʘʯʝʚʩʢʠʡ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʠʟʣʦʞʝʥʠʷ ʘʣʛʝʙʨʳ, ʢʘʢ ʠ ʛʝʦʤʝʪʨʠʠ, ʩʯʠʪʘʝʪ ʩʪʨʦʛʦʩʪʴ 
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ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʟʣʦʞʝʥʠʷ. ʋʢʘʟʘʥʥʘʷ ʩʪʨʦʛʦʩʪʴ ʧʨʠ ʠʟʣʦʞʝʥʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʩʝʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʃʦʙʘʯʝʚʩʢʦʛʦ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʥʷʪʠʡ ʫ ʜʝʪʝʡ, ʧʦ ʚʦʟʟʨʝʥʠʷʤ ʃʦʙʘʯʝʚʩʢʦʛʦ, ʥʝ ʩʦʚʝʨʰʘʝʪʩʷ 

ʠʟʦʣʠʨʦʚʘʥʥʦ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ. ʉʚʦʠʤʠ ʦʙʲʷʩʥʝʥʠʷʤʠ ʠ 

ʪʦʣʢʦʚʘʥʠʷʤʠ ʫʯʠʪʝʣʴ, ʥʝ ʚʳʚʦʜʷ ʰʢʦʣʴʥʠʢʘ ʠʟ ʢʨʫʛʘ ʝʛʦ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʫ ʥʝʛʦ ʥʦʚʳʭ, ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʧʦʥʷʪʠʡ. 

 

ɺʟʛʣʷʜʳ ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʦʙ ʦʙʫʯʝʥʠʠ ʜʝʪʝʡ 

ʃʦʙʘʯʝʚʩʢʠʡ ʧʨʠʜʘʚʘʣ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠ ʤʘʩʪʝʨʩʪʚʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʠ ʵʣʝʤʝʥʪʘʤ ʧʨʠʥʫʞʜʝʥʠʷ, ʠ ʤʝʪʦʜʘʤ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʩʪʦʣʴ ʚʘʞʥʳʤ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʳʭ ʢʘʯʝʩʪʚ ʨʝʙʸʥʢʘ. ʋ ʃʦʙʘʯʝʚʩʢʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ ʙʳʣʠ 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʝʛʦ ʚʝʨʦʡ ʚ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʯʝʣʦʚʝʢʝ ʩʘʤʦʡ 

ʧʨʠʨʦʜʦʡ. ʕʪʦ ʞʝʣʘʥʠʝ ʧʨʠʚʠʪʴ ʜʝʪʷʤ ʚʢʫʩ ʢ ʨʘʙʦʪʝ ʥʘʜ ʩʦʙʦʡ, ʩʪʨʝʤʣʝʥʠʝ 

ʢ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. ʃʦʙʘʯʝʚʩʢʠʡ ʚʳʜʚʠʛʘʝʪ ʠʜʝʶ ʛʫʤʘʥʥʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʫʚʘʞʝʥʠʷ ʨʝʙʸʥʢʘ ʠ ʚʦʩʧʠʪʘʥʠʷ ʚ ʥʝʤ ʵʣʝʤʝʥʪʦʚ 

ʩʦʟʥʘʪʝʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʙʝʟ ʪʝʣʝʩʥʳʭ ʥʘʢʘʟʘʥʠʡ. 

ʃʦʙʘʯʝʚʩʢʠʡ ʦʪʜʘʚʘʣ ʜʦʣʞʥʦʝ ʜʠʩʮʠʧʣʠʥʠʨʫʶʱʝʤʫ ʠ 

ʦʨʛʘʥʠʟʫʶʱʝʤʫ ʟʥʘʯʝʥʠʶ ʦʙʱʝʰʢʦʣʴʥʳʭ ʧʨʘʚʠʣ, ʦʩʦʙʝʥʥʦ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʢ ʢʦʥʪʨʦʣʶ ʟʘ ʠʭ ʚʳʧʦʣʥʝʥʠʝʤ ʨʦʜʠʪʝʣʝʡ, ʜʣʷ ʯʝʛʦ 

ʨʝʢʦʤʝʥʜʫʝʪ ʦʙʷʟʘʥʥʦʩʪʠ ʫʯʝʥʠʢʦʚ ʢʨʘʪʢʦ ʬʠʢʩʠʨʦʚʘʪʴ ʦʩʦʙʦʤ 

ʦʙʲʷʚʣʝʥʠʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʯʠʪʝʣʷ, ʪʦ ʦʥ ʥʠʢʦʛʜʘ, ʧʦ ʤʥʝʥʠʶ 

ʃʦʙʘʯʝʚʩʢʦʛʦ, ʥʝ ʜʦʣʞʝʥ ʚʳʧʫʩʢʘʪʴ ʫʯʝʥʠʢʘ ʠʟ ʧʦʣʷ ʟʨʝʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʬʘʢʪʦʨ ʃʦʙʘʯʝʚʩʢʠʡ ʚʠʜʝʣ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ 

ʫʯʠʪʝʣʝʤ ʪʘʢʦʛʦ ʘʚʪʦʨʠʪʝʪʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʣ ʙʳ ʢ ʚʥʫʪʨʝʥʥʝʡ 

ʫʙʝʞʜʝʥʥʦʩʪʠ ʫʯʝʥʠʢʘ ʧʦʩʪʦʷʥʥʦʡ ʧʨʘʚʦʪʝ ʫʯʠʪʝʣʷ. ʅʦ ʜʣʷ ʵʪʦʛʦ ʫʯʠʪʝʣʴ 

ʜʦʣʞʝʥ ʷʚʣʷʪʴʩʷ ʜʣʷ ʫʯʘʱʠʭʩʷ ʧʨʠʤʝʨʦʤ, ʢʦʪʦʨʦʤʫ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʭʦʪʝʣ 
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ʙʳ ʩʣʝʜʦʚʘʪʴ; çʧʨʠʤʝʨʳ ʥʘʫʯʘʶʪ ʣʫʯʰʝ, ʥʝʞʝʣʠ ʠʩʪʦʣʢʦʚʘʥʠʷ ʢʥʠʛʠè, - 

ʛʦʚʦʨʠʣ ʦʥ ʦ ʣʠʯʥʦʤ ʧʨʠʤʝʨʝ ʫʯʠʪʝʣʷ. ʅʦ ʜʣʷ ʵʪʦʛʦ ʫʯʠʪʝʣʴ, ʧʦ 

ʫʙʝʞʜʝʥʠʶ ʃʦʙʘʯʝʚʩʢʦʛʦ, ʜʦʣʞʝʥ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ 

ʯʫʚʩʪʚʦʤ ʣʶʙʚʠ ʠ ʞʝʣʘʥʠʷ ʜʦʙʨʘ ʜʝʪʷʤ, ʧʦʩʪʫʧʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʦʩʣʝʜʩʪʚʠʠ 

ʚʦʩʧʠʪʘʥʥʠʢ ʚʩʧʦʤʥʠʣ ʩʚʦʝʛʦ ʥʘʩʪʘʚʥʠʢʘ ʩ ʙʣʘʛʦʜʘʨʥʦʩʪʴʶ, ʩ ʞʝʣʘʥʠʝʤ 

ʩʣʝʜʦʚʘʪʴ ʝʛʦ ʧʨʠʤʝʨʫ. 

ʈʘʟʚʠʪʠʝ ʦʪʚʣʝʯʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʧʦʣʘʛʘʝʪ 

ʃʦʙʘʯʝʚʩʢʠʡ, ʝʩʪʴ ʧʨʦʮʝʩʩ ʧʦʩʪʝʧʝʥʥʳʡ, ʩʦʚʝʨʰʘʶʱʠʡʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʪʫʧʝʥʷʭ ʦʙʫʯʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʝʪʩʷ ʩʦʟʥʘʪʝʣʴʥʦʝ ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʦʟʥʘʪʝʣʴʥʦʩʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʤʝʩʪʦ ʥʘ ʚʩʝʭ ʩʪʫʧʝʥʷʭ ʝʛʦ, ʦʪʣʠʯʘʷʩʴ 

ʣʠʰʴ ʩʚʦʝʡ ʛʣʫʙʠʥʦʡ ʠ ʭʘʨʘʢʪʝʨʦʤ. ʋ ʃʦʙʘʯʝʚʩʢʦʛʦ ʵʣʝʤʝʥʪ 

ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʫ ʰʢʦʣʴʥʠʢʘ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʫʯʝʥʠʢ ʧʦʩʪʠʛʘʣ ʧʨʷʤʦ ʯʫʚʩʪʚʘʤʠ ʪʦ, ʯʝʛʦ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʠʛʘʪʴ 

ʩʫʞʜʝʥʠʝʤ.  

ʉʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʟʘʫʯʠʚʘʥʠʝʤ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʢʪʠʚʥʦʤʫ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤʫ 

ʧʦʥʠʤʘʥʠʶ. ʇʦʩʣʝʜʥʝʝ ʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʩ ʚʦʟʙʫʞʜʝʥʠʝʤ ʠʥʪʝʨʝʩʘ 

ʰʢʦʣʴʥʠʢʘ ʢ ʧʨʦʚʦʜʠʤʦʤʫ ʠʤ ʤʘʪʝʨʠʘʣʫ. ʋ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʠʟʚʦʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʪʨʘʜʘʝʪ ʢʨʘʡʥʝʡ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʦʪʚʣʝʢʘʝʤʦʩʪʠ. ʕʪʦ ʪʦ, ʯʪʦ 

ʃʦʙʘʯʝʚʩʢʠʡ ʥʘʟʳʚʘʝʪ çʣʝʥʦʩʪʴʶ ʠ ʨʘʩʩʝʷʥʥʦʩʪʴʶ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘè, 

çʧʦʙʝʜʠʪʴè ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʣʠʰʴ ʨʘʟʥʦʦʙʨʘʟʠʝʤè ʩʧʦʩʦʙʦʚ ʦʙʫʯʝʥʠʷ, 

çʧʨʝʜʦʭʨʘʥʷʶʱʠʤ ʫʯʝʥʠʢʦʚ ʦʪ ʩʢʫʢʠè; ʃʦʙʘʯʝʚʩʢʠʡ ʟʘʤʝʯʘʝʪ, ʯʪʦ 

ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʴ ʫʯʝʥʠʢʦʚ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʦʚʦʣʴʩʪʚʠʠ 

ʧʦʥʠʤʘʪʴ ʧʨʝʜʤʝʪ ʠ ʧʨʝʧʦʜʘʥʥʦʝ ʧʨʠʤʝʥʷʪʴ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ. ʊʘʢ, ʧʦ 

ʤʥʝʥʠʶ ʃʦʙʘʯʝʚʩʢʦʛʦ, ʩʘʤʳʡ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ ʜʦʣʞʝʥ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ 

ʜʝʪʩʢʠʭ ʠʥʪʝʨʝʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʧʝʭʫ ʚ 



50 

 

ʧʨʠʦʙʨʝʪʝʥʠʠ ʟʥʘʥʠʷ. ʊʘʢʞʝ ʪʘʢʦʡ ʤʝʪʦʜ ʚʦʟʙʫʞʜʝʥʠʷ ʠʥʪʝʨʝʩʘ 

ʰʢʦʣʴʥʠʢʘ ʨʘʟʚʠʚʘʝʪ ʪʚʦʨʯʝʩʢʠʝ ʩʠʣʳ ʫʯʝʥʠʢʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠʜʝʡ ʃʦʙʘʯʝʚʩʢʦʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ 

ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠ ʧʦʜʦʰʝʣ ʢ ʨʘʟʨʝʰʝʥʠʶ ʪʘʢʠʭ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ 

ʜʠʜʘʢʪʠʢʠ, ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ ʬʦʨʤʘʣʴʥʦʡ ʮʝʣʷʤʠ 

ʦʙʫʯʝʥʠʷ ʤʝʞʜʫ ʵʤʧʠʨʠʯʝʩʢʠʤ ʠ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʘʤʠ ʧʦʟʥʘʥʠʷ ʚ 

ʰʢʦʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. ʊʘʢʞʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʝʛʦ ʧʦ ʚʦʧʨʦʩʘʤ ʚʦʩʧʠʪʘʥʠʷ 

ʤʳʰʣʝʥʠʷ, ʨʦʣʠ ʠ ʭʘʨʘʢʪʝʨʘ ʠʥʪʝʨʝʩʘ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʰʢʦʣʴʥʠʢʘ ʢ ʝʛʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ, ʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ, 

ʦʪʣʠʯʘʷʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʦʡ ʤʳʩʣʠ, ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ 

ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʝʛʦ ʰʠʨʦʢʫʶ 

ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʦʟʜʘʶʱʫʶ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʝʛʦ ʠʜʝʡ ʧʨʘʢʪʠʢʫ ʰʢʦʣʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʥʝʩʦʤʥʝʥʥʦʤ ʚʢʣʘʜʝ ʃʦʙʘʯʝʚʩʢʦʛʦ ʚ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʤʳʩʣʠ ʠ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʠʜʝʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʠʤʝʶʪ ʚʝʩʴʤʘ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʦʩʥʦʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ. 
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ʈɽɸʃʀɿɸʎʀʗ ʀɼɽʁ ʌʋɿʀʆʅʀɿʄɸ ɺ ʆɹʋʏɽʅʀʀ 

ɻɽʆʄɽʊʈʀʀ ʉʈɽɼʉʊɺɸʄʀ ɺʀɿʋɸʃʀɿɸʎʀʀ 

ʂʫʪʫʰʝʚʘ ʉ.ɸ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʧʝʜ.ʥ., ʧʨʦʬʝʩʩʦʨ ʐʘʢʠʨʦʚʘ ʃ.ʈ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʵʚʦʣʶʮʠʷ ʠʜʝʠ ʬʫʟʠʦʥʠʟʤʘ 

ʚ ʦʙʫʯʝʥʠʠ, ʦʪʤʝʯʝʥ ʚʢʣʘʜ ʫʯʝʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ, ʚ 

ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʠ ʬʫʟʠʦʥʠʩʪʩʢʦʤ 

ʧʦʜʭʦʜʝ. ʀʜʝʷ ʬʫʟʠʦʥʠʟʤʘ ʚ ʦʙʫʯʝʥʠʠ ʛʝʦʤʝʪʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ 

ʤʥʦʛʠʤʠ ʤʝʪʦʜʠʩʪʘʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ, ʠ ʚ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʫʯʠʪʝʣʝʤ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳ ̡ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʟʠʦʥʠʟʤ, ʦʙʫʯʝʥʠʝ ʛʝʦʤʝʪʨʠʠ, ʥʘʛʣʷʜʥʘʷ 

ʛʝʦʤʝʪʨʠʷ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. 

ʊʝʨʤʠʥ çʬʫʟʠʦʥʠʟʤè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʘ fusio ï ʩʣʠʷʥʠʝ. 

ʆʜʥʦ ʠʟ ʧʝʨʚʳʭ ʫʧʦʤʠʥʘʥʠʡ ʦ ʩʣʠʪʥʦʤ ʧʨʝʧʦʜʘʚʘʥʠʠ ʧʣʘʥʠʤʝʪʨʠʠ ʠ 

ʩʪʝʨʝʦʤʝʪʨʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʟʥʘʤʝʥʠʪʦʤ ʧʣʘʥʝ ɾ. ɼʘʣʘʤʙʝʨʘ [1], ʚ ʥʝʤ ʘʚʪʦʨ 

ʚʦʩʩʪʘʣ ʧʨʦʪʠʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʢʫʨʩʘ, ʢʦʪʦʨʳʡ ʧʨʝʧʦʜʘʚʘʣʩʷ ʧʦ çʅʘʯʘʣʘʤè 

ɽʚʢʣʠʜʘ, ʠ ʠʟʣʦʞʠʣ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʛʝʦʤʝʪʨʠʠ. ɽʛʦ ʟʘʤʳʩʣʳ 

ʥʘʰʣʠ ʨʝʘʣʠʟʘʮʠʶ ʚ ʩʦʯʠʥʝʥʠʷʭ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ: ʕ. ɹʝʟʫ, ɸ.ʄ. ʃʝʞʘʥʜʨʘ, 

ʉ.ʌ. ʃʘʢʨʫʘ [ʪʘʤ ʞʝ]. ʇʦʜ ʚʣʠʷʥʠʝʤ ʠʜʝʠ ʩʣʠʪʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʣʦʩʢʦʡ 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʝʦʤʝʪʨʠʠ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʠʡ ʚ 1823 ʛʦʜʫ ʧʠʰʝʪ 

ʫʯʝʙʥʠʢ çɻʝʦʤʝʪʨʠʷè [1, 12]. ʀʩʪʦʨʠʢʠ ʤʘʪʝʤʘʪʠʢʠ ʥʘʟʳʚʘʶʪ ʝʛʦ ʦʜʥʠʤ ʠʟ 

ʧʝʨʚʳʭ ʬʫʟʠʦʥʠʩʪʩʢʠʭ ʢʫʨʩʦʚ ʛʝʦʤʝʪʨʠʠ. ɺ ʪʦ ʚʨʝʤʷ ʬʫʟʠʦʥʠʟʤ ʚ ʈʦʩʩʠʠ 

ʥʝ ʙʳʣ ʪʘʢ ʧʦʧʫʣʷʨʝʥ, ʢʘʢ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʠ ʨʘʙʦʪʘ ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʦʡ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ [1]. 



52 

 

ɺ 1825 ʛ. ɾ. ɾʝʨʛʦʥʥ [2] ʧʦʜʥʠʤʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʝʩʪʝʩʪʚʝʥʥʦʤ, ʩ ʝʛʦ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʜʝʣʝʥʠʠ ʛʝʦʤʝʪʨʠʠ ʥʘ ʧʣʦʩʢʫʶ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ, ʯʪʦ 

ʧʣʦʭʦ ʚʣʠʷʝʪ ʥʘ ʫʤʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʫʯʘʱʠʭʩʷ. ɾʝʨʛʦʥʥ ʧʝʨʚʳʡ 

ʧʨʝʜʣʘʛʘʝʪ ʟʘʧʠʩʴ ʘʥʘʣʦʛʠʯʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ ʜʣʷ ʧʣʦʩʢʦʩʪʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʜʚʘ ʩʪʦʣʙʮʘ ï ʧʨʠʝʤ, ʢʦʪʦʨʳʤ ʩʪʘʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʘʚʪʦʨʳ 

ʚʧʦʩʣʝʜʩʪʚʠʠ [2]. ʅʘ ʵʪʦʤ ʞʝ ʧʨʠʥʮʠʧʝ ʩʪʨʦʠʪ ʃʦʙʘʯʝʚʩʢʠʡ ʩʚʦʡ ʫʯʝʙʥʠʢ 

ʛʝʦʤʝʪʨʠʠ ʠ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʩʦʯʠʥʝʥʠʝ çʅʦʚʳʝ ʥʘʯʘʣʘ ʛʝʦʤʝʪʨʠʠè [3]. ɺ 

ʦʜʥʦʡ ʛʣʘʚʝ ʦʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʘʝʪ ʦʧʠʩʘʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʚ ʚ ʧʣʦʩʢʦʩʪʠ ʠ ʩʧʦʩʦʙʳ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʚ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʢ ʧʨʷʤʦʡ ʠ ʢ ʧʣʦʩʢʦʩʪʠ. ʊʘʢʞʝ ʚ ʛʣʘʚʝ çʆʙ ʫʛʣʘʭè 

ʃʦʙʘʯʝʚʩʢʠʡ ʜʘʸʪ ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ [1]. 

ʌʫʟʠʦʥʠʩʪʩʢʠʡ ʧʦʜʭʦʜ ʥʘʰʝʣ ʩʚʦʝ ʚʦʧʣʦʱʝʥʠʝ ʚ ʈʦʩʩʠʠ ʚ ʥʘʯʘʣʝ XX 

ʚʝʢʘ. ʇʦ ʤʥʝʥʠʶ ɻ.ɸ. ʂʣʝʢʦʚʢʠʥʘ [4], ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣ ʜʦʢʣʘʜ 

ʩʦʚʝʪʩʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʉ.ɸ. ɹʦʛʦʤʦʣʦʚʘ, ʢʦʪʦʨʳʡ ʦʥ ʥʘʯʠʥʘʝʪ ʪʘʢʠʤʠ 

ʩʣʦʚʘʤʠ: çʀʟ ʚʩʝʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʛʝʦʤʝʪʨʠʷ ʩ ʜʨʝʚʥʝʡʰʠʭ 

ʚʨʝʤʝʥ ʩʯʠʪʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʫʤʘè 

[4]. ʆʥ ʩ ʦʩʦʙʳʤ ʫʚʘʞʝʥʠʝʤ ʦʪʤʝʯʘʝʪ çʅʘʯʘʣʘè ɽʚʢʣʠʜʘ, ʢʘʢ çʪʚʦʨʝʥʠʝ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʚ ʠʩʪʦʨʠʠ ʥʘʫʢʠè, ʘ ʪʘʢʞʝ ʪʨʫʜʳ ʃʦʙʘʯʝʚʩʢʦʛʦ, 

ʢʘʢ çʥʘʮʠʦʥʘʣʴʥʦʝ ʩʦʢʨʦʚʠʱʝè [5]. ʆʥ ʪʘʢʞʝ ʚʳʩʪʫʧʘʝʪ ʩ ʢʨʠʪʠʢʦʡ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʝʦʤʝʪʨʠʠ ʚ 1913 ʛ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, çʧʦʣʦʞʝʥʠʝ ʜʝʣ ʙʳʣʦ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʝʜʠʥʩʪʚʘ ʤʝʪʦʜʘ ï ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʦʩʥʦʚʘʥʳ ʯʘʩʪʠʯʥʦ ʥʘ ʣʦʛʠʢʝ, ʯʘʩʪʠʯʥʦ ï ʥʘ ʠʥʪʫʠʮʠʠè [ʪʘʤ ʞʝ], ʠ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʙʘʣʘʥʩ.  

ʉ.ɸ. ɹʦʛʦʤʦʣʦʚ ʧʨʠʭʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʚʝʨʛʥʫʪʴ 

ʢʨʠʪʠʯʝʩʢʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ ʥʘʰʫ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʚʦʡʩʪʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ. ʆʥ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʝʣʴʟʷ ʦʪʚʦʜʠʪʴ ʠʥʪʫʠʮʠʠ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʩʩʫʞʜʝʥʠʷʭ, ʥʝ ʥʘʜʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʥʘ ʯʝʨʪʝʞʘʭ, ʚʩʷʢʠʡ ʰʘʛ ʚ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʜʦʣʞʝʥ ʙʳʪʴ ʣʦʛʠʯʝʩʢʠʤ 
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ʩʣʝʜʩʪʚʠʝʤ. ç18 ʚʝʢ ʚʝʣʠʢ ʚ ʠʩʪʦʨʠʠ ʤʘʪʝʤʘʪʠʢʠ: ʟʜʝʩʴ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʚʘʞʥʝʡʰʠʝ ʠʜʝʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʝʛʦ ʪʨʫʜʥʝʡʰʠʝ 

ʟʘʜʘʯʠ; ʥʦ ʦ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʦʛʦʩʪʠ ʩʚʦʠʭ ʧʦʩʪʨʦʝʥʠʡ ʪʦʛʜʘ ʜʫʤʘʣʠ 

ʥʝʤʥʦʛʠʝ; ʪʝʧʝʨʴ ʤʳ, ʚʦʦʨʫʞʝʥʥʳʝ ʢʨʠʪʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʳ 19 ʚʝʢʘ, ʥʘʭʦʜʠʤ ʧʨʦʤʘʭʠ ʫ ʚʝʣʠʯʘʡʰʠʭ ʫʤʦʚ ʪʦʛʦ ʩʪʦʣʝʪʠʷè 

[5], ï ʧʠʩʘʣ ʦʥ. çʄʳ ʩʥʦʚʘ ʧʦʜʭʦʜʠʤ ʢ ʠʜʝʷʤ ʬʫʟʠʦʥʠʩʪʦʚ. ɺ ʫʟʢʦʤ 

ʩʤʳʩʣʝ ʵʪʠ ʩʪʨʝʤʣʝʥʠʷ ʧʦʥʠʤʘʶʪʩʷ ʢʘʢ ʞʝʣʘʥʠʝ ʥʝ ʜʨʦʙʠʪʴ ʛʝʦʤʝʪʨʠʠ ʥʘ 

ʧʣʘʥʠʤʝʪʨʠʶ ʠ ʩʪʝʨʝʦʤʝʪʨʠʶ, ʘ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʠʤʝʪʴ ʜʝʣʦ ʠ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʘʤʠ ʪʨʝʭ ʠʟʤʝʨʝʥʠʡ; ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ï 

ʩʪʨʝʤʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʙʣʠʟʠʪʴ ʨʘʟʣʠʯʥʳʝ ʦʪʜʝʣʳ ʛʝʦʤʝʪʨʠʠ, ʥʦ ʠ 

ʨʘʟʣʠʯʥʳʝ ʥʘʫʢʠ (ʤʘʪʝʤʘʪʠʢʫ, ʬʠʟʠʢʫ, ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ)è [ʪʘʤ ʞʝ]. 

ʌʫʟʠʦʥʠʩʪʩʢʠʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʢʫʨʩ ʛʝʦʤʝʪʨʠʠ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣ 

ʦʬʠʮʠʘʣʴʥʳʤ, ʦʙʱʝʧʨʠʥʷʪʳʤ, ʥʝ ʠʤʝʣ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺ 

ʨʘʟʥʳʝ ʛʦʜʳ ʧʦʷʚʣʷʣʠʩʴ ʫʯʝʙʥʠʢʠ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʨʦʝʥʥʳʝ 

ʥʘ ʠʜʝʝ ʩʣʠʪʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʣʘʥʠʤʝʪʨʠʠ ʠ ʩʪʝʨʝʦʤʝʪʨʠʠ, ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʢʫʨʩʳ ʧʦ ʛʝʦʤʝʪʨʠʠ, ʪʘʢʞʝ ʙʳʣ 

ʧʝʨʝʚʝʜʸʥʥʳʡ ʚ ʉʉʉʈ ʘʤʝʨʠʢʘʥʩʢʠʡ ʫʯʝʙʥʠʢ ʄʦʠʟʘ ʠ ɼʘʫʥʩʘ [6, 13]. 

ʇʦʩʪʝʧʝʥʥʦ ʠʜʝʠ ʬʫʟʠʦʥʠʟʤʘ ʧʨʦʥʠʢʣʠ ʚ ʤʝʪʦʜʠʢʫ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʛʝʦʤʝʪʨʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʛʣʷʜʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ 

ʤʝʪʦʜʠʢʠ ʝʸ ʧʨʝʧʦʜʘʚʘʥʠʷ [7]. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʵʣʝʤʝʥʪʘʤʠ ʬʫʟʠʦʥʠʟʤʘ. 

ʊʘʙʣʠʮʘ 1. ʋʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʛʝʦʤʝʪʨʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʬʫʟʠʦʥʠʟʤʘ 

˥ͦ͒ ̂;͔͔͋ͤͦ ͙͔ͨͦͫͦ͋ ˹͊ͤ͊͘;͔͙͔ͤ ˢ͍ͭͦͪ· 

муно ͎Φ ̂;͔͙͋ͤ͟ ζ˥͔͔͙ͦͣͭͪΎη ˨͡Ύ ͎͙͙͚ͣͤ͊͘ ˹ΦˮΦ ˶ͦ͋͊;͔͍͙͚ͫ͟ 

мфнн ͎Φ ̂;͔͙͋ͤ͟ ͎͔͔͙͙ͦͣͭͪ ˨͡Ύ ͍͚ͭͪͯ͒ͦͦ ΄ͦ͟͡· ˢΦ˾Φ ˴͙ͯ͡΄͔ͪ 

мфно ͎Φ ̂;͔͙͋ͤ͟ ͙ ͊͒͊͘;͙ͤ͟ 
͎ͤ͊͡Ύ͚͒ͤͦ ͎͔͔͙͙ͦͣͭͪ 

˨͡Ύ ͍͚ͭͪͯ͒ͦͦ ΄ͦ͟͡· ˢΦ˸Φ ˢͫͭͪΎ͋ 

мфрл ͎Φ ̂;͔͙͋ͤ͟ ζ˥͔͔͙ͦͣͭͪΎη ˨͡Ύ ͯ;͙͔ͭ͡Έ͙ͫ͟ͻ 
͙͙͍ͤͫͭͭͯͭͦ 

ˣΦˤΦ ˴͍ͯͭͯͦ͘ 

мфтл ͎Φ ͔͙͔̏ͫͨͪͣͤͭ͊͟͡Έͤ·͚ ͯͪͫ͟ 7-ф ͊ͫͫ͟͡· ̒Φ˸Φ ˬ͍͙ͦͤͪ 
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͎͔͔͙͙ͦͣͭͪ 

мфтм ͎Φ ̂;͔͙͋ͤ͟ 5-с ͊ͫͫ͟͡· ˹Φ̒Φ ˤ͙͔͙ͤͤ͟͡Σ  
ˢΦ˿Φ ͔͍̉ͫͤͦͦ͟Σ  
˿ΦˮΦ ͍̊͊ͪͼ͋ͯͪ͒ 

мфтн ͎Φ ̂;͔͙͋ͤ͟ ͙ ͊͒͊͘;͙ͤ͟ ˨͡Ύ ͔ͦ͒͗͊͟͡͡ ̏Φ ˸͙ͦ͘ ͙ ̅Φ ˨͊ͯͤͫ 

1990-͔ ͎͎Φ ̂;͔͙͋ͤ͟ ͨͦ ͎͔͔͙͙ͦͣͭͪ 5-у ͊ͫͫ͟͡· ˤΦˢΦ ˥͔͍ͯͫ 

мффн ͎Φ ̂;͔͙͋ͤ͟ ζ˹͎͊͡Ύ͒ͤ͊Ύ 
͎͔͔͙ͦͣͭͪΎη 

5-с ͊ͫͫ͟͡· ˮΦ̅Φ ̊͊ͪ·͎͙ͤ ͙  
˶Φ˹Φ ˩͎͙͔͍ͪ͊ͤ͗͊ 

нллл ͎Φ ζ˹͎͊͡Ύ͒ͤ͊Ύ ͎͔͔͙ͦͣͭͪΎη 1-п ͊ͫͫ͟͡· ˹ΦˣΦ ˮ͙ͫͭͦͣͤ͊ 

нлло ͎Φ ζ˾͔΄͔͊ͣ ͎͔͔͙ͦͣͭͪ;͔͙͔ͫ͟ 
͊͒͊͘;͙η 

1-п ͊ͫͫ͟͡· ˮΦˤΦ ͙̊͊͒ͪͤ͊ 
 

нлмо ͎Φ ̂;͔͙͋ͤ͟ ζ˥͔͔͙ͦͣͭͪΎη т ͊ͫͫ͟͡ ˢΦ˶Φ ˤ͔͔ͪͤͪΣ  
́Φ˥Φ ̆ͦ͒ͦͭΣ 
ˤΦˮΦ ˾·͙͗͟ 

ʇʩʠʭʦʣʦʛʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʘʰʝ ʚʦʩʧʨʠʷʪʠʝ, ʧʘʤʷʪʴ ʠ ʤʳʰʣʝʥʠʝ 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʨʠʯʝʤ ʤʳʰʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʚ ʬʦʨʤʝ 

ʨʝʯʠ, ʪʘʢ ʠ ʚ ʬʦʨʤʝ ʦʙʨʘʟʦʚ. ʆʙʨʘʟʳ ʠ ʟʥʘʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʜʠʘʣʦʛʠʯʝʩʢʠʡ ʷʟʳʢ ʤʳʰʣʝʥʠʷ ʠ ʩʧʦʩʦʙʳ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ. ɻʝʦʤʝʪʨʠʷ 

ʠʩʧʦʣʴʟʫʝʪ ʨʝʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʯʝʣʦʚʝʢʘ ʠ ʢʦʥʢʨʝʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʨʘʟʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʜʠʘʣʦʛʘ. 

ʋʨʦʚʝʥʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʜʠʘʣʦʛʘ ʟʘʚʠʩʷʪ ʦʪ ʛʣʫʙʠʥʳ ʠʟʫʯʝʥʠʷ 

ʧʨʝʜʤʝʪʘ ʠ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ [4]. ʀʜʝʷ ʬʫʟʠʦʥʠʟʤʘ 

ʩʪʘʥʦʚʠʪʩʷ ʚʝʜʫʱʝʡ ʜʣʷ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (5-6 ʢʣ.), 

ʢʦʪʦʨʳʝ ʫʞʝ ʦʙʣʘʜʘʶʪ ʧʩʠʭʠʯʝʩʢʦʡ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʴʶ ʢ 

ʛʣʦʙʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ɼʝʪʠ ʥʘ 

ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʵʪʘʧʝ ʤʦʛʫʪ ʬʠʢʩʠʨʦʚʘʪʴ ʚʠʜʝʥʠʝ ʧʨʝʜʤʝʪʘ ʩ ʥʝʩʢʦʣʴʢʠʭ 

ʪʦʯʝʢ ʟʨʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ ʠ ʤʝʥʷʪʴ ʧʦʟʠʮʠʶ 

ʥʘʙʣʶʜʝʥʠʷ. ʈʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʥʘʛʣʷʜʥʦ-ʵʤʧʠʨʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʝʡ, 

ʚʢʣʶʯʘʶʱʠʝ ʠʟʫʯʝʥʠʝ ʧʣʦʩʢʠʭ ʬʠʛʫʨ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʨʘʚʥʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ, ʘʥʘʣʠʟ, 

ʩʠʥʪʝʟ ʠ ʘʥʘʣʦʛʠʷ. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʰʢʦʣʴʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 



55 

 

ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʚʤʝʩʪʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʚʦʡʩʪʚ ʧʣʦʩʢʠʭ ʬʠʛʫʨ ʠ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʦʟʥʘʥʠʷ, ʬʦʨʤʠʨʫʝʪ ʛʦʪʦʚʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣʳ ʢ ʚʦʩʧʨʠʷʪʠʶ ʠ 

ʧʦʩʪʨʦʝʥʠʶ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʦʙʱʝʥʠʡ ʠ ʨʘʩʩʫʞʜʝʥʠʡ ʧʦ ʘʥʘʣʦʛʠʠ. ʅʘ 

ʵʪʦʤ ʵʪʘʧʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʣʦʛʠʢʘ ʥʘʧʨʘʚʣʷʣʘ ʚʦʦʙʨʘʞʝʥʠʝ ʠ ʧʨʠʜʘʚʘʣʘ ʝʤʫ 

ʪʦʯʥʦʩʪʴ ʧʨʠ ʚʳʨʘʞʝʥʠʠ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʘʢʪʦʚ [ʪʘʤ 

ʞʝ]. 

ʉʪʦʨʦʥʥʠʢʠ ʬʫʟʠʦʥʠʟʤʘ [4, ʩ. 80] ʚʠʜʷʪ ʦʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʚ ʝʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʥʘ 

ʨʘʟʚʠʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ 

ʟʘʤʝʜʣʷʝʪ ʫʩʚʦʝʥʠʝ ʧʣʘʥʠʤʝʪʨʠʠ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʧʦʩʦʙʥʦʩʪʠ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺʦ-ʚʪʦʨʳʭ, ʩʘʤʘ ʠʜʝʷ ʥʘʯʠʥʘʪʴ ʠʟʫʯʝʥʠʝ 

ʛʝʦʤʝʪʨʠʠ ʩ ʧʣʦʩʢʠʭ ʬʠʛʫʨ ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʘʰʝʤʫ ʝʩʪʝʩʪʚʝʥʥʦʤʫ 

ʪʨʝʭʤʝʨʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ; ʧʣʦʩʢʘʷ ʛʝʦʤʝʪʨʠʷ ʚ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʘʙʩʪʨʘʢʪʥʦʡ, ʯʝʤ ʛʝʦʤʝʪʨʠʷ ʚ ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ. ʇʦʵʪʦʤʫ ʛʣʘʚʥʘʷ 

ʮʝʣʴ ʬʫʟʠʦʥʠʩʪʩʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʳʰʣʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʩʙʣʠʞʝʥʥʦʤʫ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʣʦʩʢʠʭ ʬʠʛʫʨ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʦʚ [4]. 

ʇʨʠʤʝʨʘʤʠ ʦʩʥʦʚʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ 

ʦʧʠʨʘʪʴʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ: ʢʚʘʜʨʘʪ ï 

ʢʫʙ; ʧʨʷʤʦʫʛʦʣʴʥʠʢ ï ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ; ʪʨʝʫʛʦʣʴʥʠʢ ï ʧʠʨʘʤʠʜʘ; 

ʦʢʨʫʞʥʦʩʪʴ ï ʩʬʝʨʘ; ʤʥʦʛʦʫʛʦʣʴʥʠʢ ï ʤʥʦʛʦʛʨʘʥʥʠʢ ʠ ʪ.ʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʰʢʦʣʴʥʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ 

ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʧʣʘʥʠʤʝʪʨʠʶ ʠ ʩʪʝʨʝʦʤʝʪʨʠʶ. ʆʜʥʘʢʦ 

ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ɽɻʕ ʩʦʜʝʨʞʘʪ 

ʘʥʘʣʦʛʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʪʘʙʣ. 2), ʟʥʘʯʠʪ, ʠʭ 

ʨʝʰʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ [8]. 
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ʊʘʙʣʠʮʘ 2. ʇʣʘʥʠʤʝʪʨʠʯʝʩʢʠʝ ʠ ʩʪʝʨʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʠʟ ɽɻʕ 

˽͙͔͙͊ͤͣͭͪ͡Ύ ˿͔͔͔͙ͭͪͦͣͭͪΎ 

ʈʘʜʠʫʩ ʚʧʠʩʘʥʥʦʡ ʚ ʢʚʘʜʨʘʪ ʦʢʨʫʞʥʦʩʪʠ 

ʨʘʚʝʥ 5. ʅʘʡʪʠ ʧʣʦʱʘʜʴ ʢʚʘʜʨʘʪʘ. 
 

 

ʈʘʜʠʫʩ ʚʧʠʩʘʥʥʦʡ ʚ ʢʫʙ ʩʬʝʨʳ ʨʘʚʝʥ 1. 

ʅʘʡʜʠʪʝ ʝʛʦ ʦʙʲʝʤ. 

 
ʅʘʡʜʠʪʝ ʧʝʨʠʤʝʪʨ ʧʨʘʚʠʣʴʥʦʛʦ 

ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ, ʝʩʣʠ ʨʘʜʠʫʩ ʚʧʠʩʘʥʥʦʡ 

ʦʢʨʫʞʥʦʩʪʠ ʨʘʚʝʥ ЍσȢ 

 

ʅʘʡʜʠʪʝ ʧʣʦʱʘʜʴ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʘʚʠʣʴʥʦʡ ʰʝʩʪʠʫʛʦʣʴʥʦʡ ʧʨʠʟʤʳ, 

ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʮʠʣʠʥʜʨʘ, ʨʘʜʠʫʩ 

ʦʩʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ Ѝσ, ʘ ʚʳʩʦʪʘ 
ʨʘʚʥʘ 2. 

 
ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʚʝʣʠʯʠʪʩʷ ʧʣʦʱʘʜʴ  

ʢʚʘʜʨʘʪʘ, ʝʩʣʠ ʚʩʝ ʝʛʦ ʩʪʦʨʦʥʳ  

ʫʚʝʣʠʯʠʪʴ ʚ ʪʨʠ ʨʘʟʘ? 

 

ɺʦ ʩʢʦʣʴʢʦ ʨʘʟ ʫʚʝʣʠʯʠʪʩʷ ʧʣʦʱʘʜʴ  

ʧʦʚʝʨʭʥʦʩʪʠ ʢʫʙʘ, ʝʩʣʠ ʚʩʝ ʝʛʦ ʨʸʙʨʘ  

ʫʚʝʣʠʯʠʪʴ ʚ ʪʨʠ ʨʘʟʘ? 

 
 

çʆʩʥʦʚʘ ʥʘʰʝʡ ʢʫʣʴʪʫʨʳ ï ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè, ï ʛʦʚʦʨʠʣ 

ʉ.ɸ. ɹʦʛʦʤʦʣʦʚ [5]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ. 

ʄʘʪʝʤʘʪʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ, ʢʨʠʧʪʦʛʨʘʬʠʠ, ʘʥʘʣʠʟʝ 

ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʧʦ ʥʝʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʤʦʛʣʠ 

ʠʟʤʝʥʠʪʴ ʠ ʨʘʩʰʠʨʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʘʪʝʤʘʪʠʢʝ ʢʘʢ ʥʘʫʢʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʝʚʢʣʠʜʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʩʪʘʣʦ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ 

ʛʝʦʤʝʪʨʠʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʮʝʣʦʤ. 

ɺ çʅʘʩʪʘʚʣʝʥʠʷʭ ʫʯʠʪʝʣʷʤ ʤʘʪʝʤʘʪʠʢʠ ʚ ʛʠʤʥʘʟʠʷʭè ʅ. ʀ. 

ʃʦʙʘʯʝʚʩʢʠʡ ʥʝʤʘʣʦ ʧʠʩʘʣ ʦ ʚʘʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʦʦʙʨʘʟʥʦ ʚʦʟʨʘʩʪʫ, 
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ʩʧʦʩʦʙʥʦʩʪʷʤ ʠ ʩʢʣʦʥʥʦʩʪʷʤ, ʘ ʪʘʢʞʝ ʦ ʚʘʞʥʦʩʪʠ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʦ ʪʦʤ, ʯʪʦ 

ʫ ʫʯʝʥʠʢʘ ʚʩʸ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜ ʧʘʣʴʮʘʤʠ ʠ ʧʝʨʝʜ ʛʣʘʟʘʤʠ [9]. çɺ ʩʚʦʠʭ 

ʣʝʢʮʠʷʭ ʦʥ ʦʧʠʨʘʣʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʟʥʘʢʦʤʠʣ ʩʪʫʜʝʥʪʦʚ ʩ 

ʥʦʚʝʡʰʠʤʠ ʥʘʫʯʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠè, ï ʧʠʰʝʪ ʃ.ʈ. ʐʘʢʠʨʦʚʘ [10] ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʚʝʣʠʢʦʛʦ ʫʯʝʥʦʛʦ. 

ʀʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʨʘʟʚʠʪʠʝʤ ʮʠʚʠʣʠʟʘʮʠʠ ʥʘ ʨʫʙʝʞʝ XX ï XXI ʚʝʢʦʚ, ʧʨʠʚʝʣʠ ʢ ʩʤʝʥʝ 

ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʕʪʦ ʧʦʚʣʝʢʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ-ʧʨʦʬʝʩʩʠʦʥʘʣʘ [8]. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʨʘʩʩʤʦʪʨʝʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʫʞʝ ʚ 3D 

ʬʦʨʤʘʪʝ. ɻʝʦʤʝʪʨʠʷ ʃʦʙʘʯʝʚʩʢʦʛʦ ʦʧʠʩʳʚʘʝʪ ʥʝ ʧʣʦʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʘʢ 

ʵʪʦ ʜʝʣʘʝʪ ʛʝʦʤʝʪʨʠʷ ɽʚʢʣʠʜʘ, ʘ ʦʧʝʨʠʨʫʝʪ ʧʦʥʷʪʠʝʤ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʝʪ ʥʝʢʦʪʦʨʫʶ 

ʢʨʠʚʠʟʥʫ. ʇʨʝʜʩʪʘʚʠʪʴ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ [11]. ʂʣʝʡʥ ʧʨʠʚʦʜʠʪ ʩʣʦʚʘ 

ɻʝʨʙʘʨʪʘ, ʯʪʦ  ʫʯʘʱʠʭʩʷ ʪʦʤʷʪʩʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʝʩʣʠ ʦʥʘ ʥʝ 

ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʚʷʟʴ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ [5]. ʀʤʝʥʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʘʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʯʝʥʠʢʘʤ ʦ ʥʝʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʠʛʫʨʘʭ, ʢʦʪʦʨʳʝ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʩʣʦʞʥʦ ʚʦʦʙʨʘʟʠʪʴ, ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʜʦʧʦʣʥʷʪʴ 

ʫʨʦʢʠ ʮʠʬʨʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʂʘʢ ʩʯʠʪʘʣ ɼ. ʇʦʡʘ [4], ʜʝʪʠ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʥʳ ʫʯʠʪʴʩʷ ʜʦʛʘʜʳʚʘʪʴʩʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʳʩʣʠʪʴ ʠ ʧʨʠʭʦʜʠʪʴ ʢ 

ʩʦʙʩʪʚʝʥʥʳʤ ʫʤʦʟʘʢʣʶʯʝʥʠʷʤ. ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʝ ʥʝʩʝʪ ʮʝʣʠ ʦʩʣʘʙʠʪʴ ʫʤʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝʥʠʢʦʚ, ʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ. ʅʘ ʵʪʘʧʝ ʟʘʢʨʝʧʣʝʥʠʷ 

ʟʥʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʫʯʘʱʠʡʩʷ ʩʤʦʞʝʪ ʩʨʘʚʥʠʪʴ ʦʙʲʝʢʪ, ʥʘʨʠʩʦʚʘʥʥʳʡ 

ʩʦʙʩʪʚʝʥʥʳʤ ʚʦʦʙʨʘʞʝʥʠʝʤ ʩ ʪʝʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʝʨʥʳʤ. ʋʤʝʣʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʯʠʪʝʣʝʤ ʧʨʠʝʤʘ ʦʙʦʙʱʝʥʠʷ ʠ ʩʨʘʚʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʚʢʣʶʯʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʚ ʫʞʝ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʩʪʝʤʫ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʦʧʳʪʘ ʨʝʙʝʥʢʘ [4]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʛʨʘʬʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʦʤʫ ʫʯʠʪʝʣʶ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʙʳʪʴ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʦʤ-

ʧʨʝʜʤʝʪʥʠʢʦʤ, ʦʥ ʜʦʣʞʝʥ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʝʢʪʘʭ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʘʪʴ ʩʚʦʶ ʢʚʘʣʠʬʠʢʘʮʠʶ. ʀʤʝʷ ʥʘʚʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ 3D-ʦʙʲʝʢʪʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, 

ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʨʦʢʘ ʤʦʜʝʣʠ ʠ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʥʝʜʨʷʪʴ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʥʘʧʨʠʤʝʨ, 

ʥʘ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʘʭ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʩʝʚʜʦʩʬʝʨʳ, ʩʦʟʜʘʥʥʦʡ ʚ ʧʨʦʛʨʘʤʤʝ 

Blender (ʨʠʩ. 1). ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʥʳʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 

ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʠʤʝʨ, 3ds Max, Tinkercad ʠ ʧʨ. ʅʘʚʝʜʷ ʥʘ ʤʝʪʢʫ ʚ 

ʫʯʝʙʥʠʢʝ, ʫʯʘʱʠʤʩʷ ʧʨʝʜʩʪʘʚʠʪʩʷ 2D ʤʦʜʝʣʴ ʚ 3D ʬʦʨʤʘʪʝ, ʝʸ ʤʦʞʥʦ 

ʚʨʘʱʘʪʴ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʨʘʟʥʳʭ ʨʘʢʫʨʩʦʚ.  

ʈʠʩʫʥʦʢ 1. ʇʩʝʚʜʦʩʬʝʨʘ ʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

 

ɻʝʦʤʝʪʨʠʷ ʚ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ï ʵʪʦ ʪʘʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʞʠʚʦʛʦ 

ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʩʪʨʦʛʦʡ ʣʦʛʠʢʠ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʚʟʘʠʤʥʦ ʦʨʛʘʥʠʟʫʶʪ ʠ 

ʥʘʧʨʘʚʣʷʶʪ ʜʨʫʛ ʜʨʫʛʘ [4]. ʌʫʟʠʦʥʠʟʤ ï ʩʨʝʜʩʪʚʦ ʨʘʟʚʠʪʠʷ 
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ 

ʫʯʘʱʠʭʩʷ, ʠʭ ʠʥʪʝʛʨʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʧʦʩʦʙʘʭ 

ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ ʠ ʪ.ʜ. 

ɻ.ɸ. ʂʣʝʢʦʚʢʠʥ, ʠʩʩʣʝʜʫʷ ʨʦʣʴ ʬʫʟʠʦʥʠʟʤʘ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ 

ʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʩʣʠʪʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʧʣʦʩʢʠʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʠʛʫʨ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʙʫʜʝʪ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʫʩʣʦʚʠʠ ʛʨʘʤʦʪʥʦʛʦ ʧʨʝʧʦʜʥʝʩʝʥʠʷ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ ʠ ʚ 

ʥʫʞʥʦʤ ʤʝʩʪʝ, ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʠ ʮʝʣʝʡ ʢʫʨʩʘ 

ʛʝʦʤʝʪʨʠʠ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ [4].  

ɿʘʚʝʨʰʠʤ ʩʣʦʚʘʤʠ ʉ.ɸ. ɹʦʛʦʤʦʣʦʚʘ: çɽʩʣʠ ʙʳ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ 

ʚʚʝʩʪʠ ʚ ʢʫʨʩ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʥʘʯʘʣʘ ʥʝʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ, ʢʘʢʦʝ ʙʳ 

ʵʪʦ ʙʳʣʦ ʙʳ ʢʨʫʧʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʣʷ ʦʙʱʝʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ! ʄʳ 

ʧʦʣʫʯʠʣʠ ʙʳ ʜʦʩʪʦʡʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʣʦʛʠʢʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡéè 

[5]. 
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ɻɽʆʄɽʊʈʀʏɽʉʂʀɽ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ ʅɸ ʇʃʆʉʂʆʉʊʀ 

ʃʆɹɸʏɽɺʉʂʆɻʆ 

ʄʝʨʟʣʷʢʦʚʘ ɺ.ɸ., ɻʘʣʠʤʦʚʘ ɸ.ʖ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʧʝʜ.ʥ., ʜʦʮʝʥʪ ʉʘʜʳʢʦʚʘ ɽ.ʈ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ, 

ʧʨʠʚʝʜʝʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ ʦ ʧʦʚʦʨʦʪʝ ʚʦʢʨʫʛ ʪʦʯʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʝʪʨʠʷ ʃʦʙʘʯʝʚʩʢʦʛʦ, ʝʚʢʣʠʜʦʚʘ ʛʝʦʤʝʪʨʠʷ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʠʥʚʘʨʠʘʥʪʥʘʷ ʪʦʯʢʘ, 

ʠʥʚʘʨʠʘʥʪʥʘʷ ʧʨʷʤʘʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʢʠ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʝʦʨʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʜʦʢʘʟʘʪʝʣʴʥʳʝ ʫʤʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʘ 

ʪʘʢʞʝ ʥʘʚʳʢʠ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. ʠʟʫʯʝʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ɽʚʢʣʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʡ, 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʳʢʠ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ [5, ʩ. 58]. ʊʘʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʦʚʳʤ ʦʪʢʨʳʪʠʷʤ ʠ ʚʳʚʦʜʘʤ, ʘ ʪʘʢʞʝ ʢ ʥʦʚʳʤ ʨʝʰʝʥʠʷʤ 

ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʜʘʯ ʠ ʪʝʦʨʝʤ. 

ʎʝʣʴ: ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʝʚʢʣʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʠ 

ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ. 
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ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʧʣʦʩʢʦʩʪʠ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ. 

ʉ ʫʯʝʪʦʤ ʮʝʣʠ, ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʟʘʜʘʯʠ: 

ʨʘʩʰʠʨʠʪʴ ʠ ʫʛʣʫʙʠʪʴ ʟʥʘʥʠʷ ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʥʘ 

ʧʣʦʩʢʦʩʪʠ; ʨʘʩʩʤʦʪʨʝʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʝʚʢʣʠʜʦʚʦʡ 

ʧʣʦʩʢʦʩʪʠ ʠ ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ (ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ ʠ 

ʩʠʥʪʝʟ); ʩʠʩʪʝʤʥʦ ï ʧʦʠʩʢʦʚʳʡ; ʧʨʘʢʪʠʯʝʩʢʠʡ ï ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤ. 

ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʝʚʢʣʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʥʘ 

ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ.  

ʊʝʤʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʦʙʠʷ. ʈʘʩʩʤʦʪʨʠʤ 

ʦʪʜʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʜʚʠʞʝʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ 

ʪʘʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʦʯʝʢ ʧʣʦʩʢʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʭʨʘʥʷʝʪʩʷ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ. ʇʨʠ ʣʶʙʦʤ ʜʚʠʞʝʥʠʠ ʦʪʨʝʟʦʢ, ʧʨʷʤʘʷ, ʣʫʯ, 

ʧʦʣʫʧʣʦʩʢʦʩʪʴ ʧʝʨʝʭʦʜʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʦʪʨʝʟʦʢ, ʧʨʷʤʫʶ, ʣʫʯ, 

ʧʦʣʫʧʣʦʩʢʦʩʪʴ [2, ʩ. 207]. ʋʛʦʣ ʧʝʨʝʭʦʜ ʚ ʫʛʦʣ, ʧʨʠʯʝʤ ʩʦʭʨʘʥʷʝʪʩʷ ʤʝʨʘ 

ʫʛʣʘ. 

ɺʚʝʜʝʤ ʜʚʘ ʧʦʥʷʪʠʷ: ʠʥʚʘʨʠʘʥʪʥʘʷ ʪʦʯʢʘ ʠ ʠʥʚʘʨʠʘʥʪʥʘʷ ʧʨʷʤʘʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʊʦʯʢʘ ʥʘʟʳʚʘʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʦʡ, ʝʩʣʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʥʘ 

ʧʝʨʝʭʦʜʠʪ ʩʘʤʘ ʚ ʩʝʙʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʇʨʷʤʘʷ ʥʘʟʳʚʘʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʦʡ, ʝʩʣʠ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʣʶʙʘʷ ʝʝ ʪʦʯʢʘ ʧʝʨʝʭʦʜʠʪ ʩʘʤʘ ʚ ʩʝʙʷ. 
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ʇʨʠʚʝʜʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʜʚʠʞʝʥʠʡ ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʠ 

ʜʚʠʞʝʥʠʡ ʧʣʦʩʢʦʩʪʠ ɽʚʢʣʠʜʘ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʣʫʯʘʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʥʝʧʦʜʚʠʞʥʳʭ ʪʦʯʝʢ. 

ʊʘʙʣʠʮʘ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʚʠʞʝʥʠʡ ʥʘ ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ 

 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʠʞʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʠ ɽʚʢʣʠʜʘ [2, ʩ.255]. ʅʘ ʝʚʢʣʠʜʦʚʦʡ 

ʧʣʦʩʢʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʜʚʠʞʝʥʠʡ: ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ, 

ʧʦʚʦʨʦʪ, ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʦʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ. 

ʊʘʙʣʠʮʘ 2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʚʠʞʝʥʠʡ ʥʘ ʧʣʦʩʢʦʩʪʠ ɽʚʢʣʠʜʘ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʜʚʠʞʝʥʠʷ 

ʀʥʚʘʨʠʘʥʪʥʳʝ 

ʪʦʯʢʠ 

ʀʥʚʘʨʠʘʥʪʥʳʝ ʧʨʷʤʳʝ 

1 ʇʘʨʘʣʣʝʣʴʥʳʡ 

ʧʝʨʝʥʦʩ 

ʅʝʪ ɺʩʝ ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳʝ 

ʚʝʢʪʦʨʫ ʧʝʨʝʥʦʩʘ 

2 ʇʦʚʦʨʦʪ ʚʦʢʨʫʛ 

ʪʦʯʢʠ ʥʘ ʫʛʦʣ ű 

ʆʜʥʘ ʪʦʯʢʘ ï 

ʮʝʥʪʨ ʧʦʚʦʨʦʪʘ 
ʅʝʪ, ʝʩʣʠ • ρψπЈ, ʠ 
ʣʶʙʘʷ ʧʨʷʤʘʷ, ʧʨʦʭʦʜʷʱʘʷ 

ʯʝʨʝʟ ʮʝʥʪʨ ʧʦʚʦʨʦʪʘ, ʝʩʣʠ 

• ρψπЈȢ 
3 ʎʝʥʪʨʘʣʴʥʘʷ 

ʩʠʤʤʝʪʨʠʷ 

ʆʜʥʘ ʪʦʯʢʘ ï 

ʮʝʥʪʨ ʧʦʚʦʨʦʪʘ 

ʅʝʪ 

4 ʆʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ ʊʦʯʢʠ, ʣʝʞʘʱʠʝ 

ʥʘ ʦʩʠ 

ʆʩʴ ï ʧʨʷʤʘʷ ʠʥʚʘʨʠʘʥʪʥʳʭ 

ʪʦʯʝʢ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʜʚʠʞʝʥʠʡ ʥʘ 

ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ɽʚʢʣʠʜʘ [1, ʩ. 198]. ɿʘʤʝʪʠʤ, ʯʪʦ 

ʚʠʜʳ ʜʚʠʞʝʥʠʡ ʥʘ ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʨʘʩʢʨʳʪʳ ʧʦʣʥʦ, ʠ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ ʥʝ ʠʤʝʶʪ ʘʥʘʣʦʛʦʚ ʚ ʧʣʦʩʢʦʩʪʠ ɽʚʢʣʠʜʘ [2, ʩ. 25]. 

 ʇʝʨʝʡʜʝʤ ʢ ʪʘʢʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ, ʢʘʢ ʧʦʚʦʨʦʪ ʚʦʢʨʫʛ ʪʦʯʢʠ ʥʘ 

ʫʛʦʣ ű. ʇʦʥʷʪʠʝ ʧʦʚʦʨʦʪʘ ʚʦʢʨʫʛ ʪʦʯʢʠ ʝʚʢʣʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʘʙʩʦʣʶʪʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʆʜʥʘʢʦ ʧʨʠ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʳʯʥʦ ʧʦʣʴʟʫʶʪʩʷ 

ʥʘʛʣʷʜʥʳʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ, ʯʪʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʛʝʦʤʝʪʨʠʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ [4, ʩ.5-6]. ɼʣʷ ʩʪʨʦʛʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʚʦʨʦʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʯʪʦ ʥʝ ʪʘʢ 

ʧʨʦʩʪʦ ʩʜʝʣʘʪʴ ʚ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ [1, ʩ.200]. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʦʨʝʤʫ ʦ ʧʦʚʦʨʦʪʝ ʚʦʢʨʫʛ ʪʦʯʢʠ ʠ ʜʦʢʘʞʝʤ ʝʝ, ʧʦʣʴʟʫʷʩʴ 

ʛʝʦʤʝʪʨʠʝʡ ʃʦʙʘʯʝʚʩʢʦʛʦ. 

ʊʝʦʨʝʤʘ. ɼʚʠʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʥʫ ʥʝʧʦʜʚʠʞʥʫʶ ʪʦʯʢʫ 

ὕ, ʷʚʣʷʝʪʩʷ ʧʦʚʦʨʦʪʦʤ ʚʦʢʨʫʛ ʪʦʯʢʠ ὕ ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ [1, ʩ. 204-205]. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ Ὣ  ʜʘʥʥʦʝ ʜʚʠʞʝʥʠʝ. ɺʦʟʴʤʝʤ ʧʨʦʠʟʚʦʣʴʥʫʶ 

ʪʦʯʢʫ ὃ, ʥʝ ʩʦʚʧʘʜʘʶʱʫʶ ʩ ʪʦʯʢʦʡ ὕ ʥʘ ʧʣʦʩʢʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʦʙʨʘʟ 

ʪʦʯʢʠ ὃ Ὣὃ (ʨʠʩ.1).  

 

ʈʠʩ 1. 

ʊʘʢ ʢʘʢ ʪʦʯʢʠ ὃ ʠ ὃᴂ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʪʦ ὃὕὃ  ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ, ʧʦʪʦʤʫ 

ʯʪʦ ʣʫʯʠ ὕὃ ʠ ὕὃᴂ ʪʘʢ ʞʝ ʥʝ ʤʦʛʫʪ ʩʦʚʧʘʩʪʴ. ʇʫʩʪʴ Ὢ ï ʥʝʢʦʪʦʨʦʝ 
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ʜʚʠʞʝʥʠʝ, Ὢ ὪὫȟ ʛʜʝ Ὢ ï ʩʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ ὴ, 

ʩʦʜʝʨʞʘʱʝʡ ʙʠʩʩʝʢʪʨʠʩʫ ὃ᷁ὕὃ (ʝʩʣʠ ὃ᷁ὕὃ  ʨʘʟʚʝʨʥʫʪʳʡ, ʪʦ ὴ  

ʧʨʷʤʘʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ὕ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʨʷʤʦʡ ὕὃ). ʗʩʥʦ, ʯʪʦ 

ʪʦʯʢʠ ὕ ʠ ὃ ʷʚʣʷʶʪʩʷ ʥʝʧʦʜʚʠʞʥʳʤʠ ʪʦʯʢʘʤʠ ʜʚʠʞʝʥʠʷ Ὢ, ʧʦʵʪʦʤʫ ʧʨʠ 

ʜʚʠʞʝʥʠʠ Ὢ ʢʘʞʜʘʷ ʪʦʯʢʘ ʣʫʯʘ ὕὃ ʧʝʨʝʭʦʜʠʪ ʩʘʤʘ ʚ ʩʝʙʷ, ʪʦ ʝʩʪʴ ʣʫʯ 

ʷʚʣʷʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Ὢ ʣʠʙʦ ʪʦʞʜʝʩʪʚʝʥʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʣʠʙʦ ʦʩʝʚʘʷ ʩʠʤʤʝʪʨʠʷ ʩ ʦʩʴʶ ὕὃ. ʇʦʩʢʦʣʴʢʫ Ὢ ὪὫ, ʪʦ 

ʤʳ ʧʦʣʫʯʘʝʤ: ὪὪ ὪὪὫ ὪὪὫ ὩὫ Ὣ, ʛʜʝ Ὡ ï ʪʦʞʜʝʩʪʚʝʥʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ Ὢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʪʦʞʜʝʩʪʚʝʥʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʦʞʝʥʠʠ Ὣ Ὢ, ʪ. ʝ. Ὣ ï ʦʩʝʚʘʷ 

ʩʠʤʤʝʪʨʠʷ. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ. ʀʪʘʢ, Ὢ ï ʦʩʝʚʘʷ 

ʩʠʤʤʝʪʨʠʷ, ʧʦʵʪʦʤʫ Ὣ ð ʧʦʚʦʨʦʪ ʚʦʢʨʫʛ ʪʦʯʢʠ ὕ ʥʘ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ [3, 

ʩ.252]. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʝʚʢʣʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʜʚʠʞʝʥʠʷ ʚ ɽʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʛʝʦʤʝʪʨʠʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʜʦʢʘʟʘʥʘ ʪʝʦʨʝʤʘ ʦ ʧʦʚʦʨʦʪʝ ʚʦʢʨʫʛ ʪʦʯʢʠ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʜʘʥʥʦʡ ʪʝʦʨʝʤʳ ʯʝʨʝʟ ʛʝʦʤʝʪʨʠʶ ʃʦʙʘʯʝʚʩʢʦʛʦ ʤʦʞʥʦ 

ʧʨʠʚʦʜʠʪʴ ʠ ʚ ʢʫʨʩʝ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. ʇʦʜʦʙʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʦʤʦʛʫʪ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ 

ʪʘʢʞʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʜʦʢʘʟʘʪʝʣʴʥʳʝ ʫʤʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʚʣʘʜʝʥʠʷ ʪʘʢʠʤ ʰʢʦʣʴʥʳʤ ʧʨʝʜʤʝʪʦʤ, ʢʘʢ 

ʛʝʦʤʝʪʨʠʷ. 
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ʄʦʜʝʣʴ ʇʫʘʥʢʘʨʝ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʉʪʨʘʭʦʚʘ ɺ.ɼ. 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ, ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ,ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ʌʘʨʢʦʚ ʖ.ɸ. 

ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʪʚʦʨʯʝʩʪʚʫ ʃʦʙʘʯʝʚʩʢʦʛʦ, ʘ ʪʦʯʥʝʝ 

ʘʥʘʣʠʟʫ 5 ʧʦʩʪʫʣʘʪʘ ʠ ʧʨʠʤʝʥʝʥʠʶ ʥʘʨʘʙʦʪʦʢ ʚ ʤʠʨʝ.  

ɺʚʝʜʝʥʠʝ 

ɺ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʚʤʝʩʪʦ ʧʷʪʦʛʦ ʧʦʩʪʫʣʘʪʘ ɽʚʢʣʠʜʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʧʨʷʤʳʝ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʪʦʯʢʫ ὖ, ʥʝ ʣʝʞʘʱʫʶ 

ʥʘ ʜʘʥʥʦʡ ʧʨʷʤʦʡ ὰ, ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: ʢʣʘʩʩ ʧʨʷʤʳʭ, 

ʧʝʨʝʩʝʢʘʶʱʠʭ ὰ, ʠ ʢʣʘʩʩ ʧʨʷʤʳʭ, ʢʦʪʦʨʳʝ ὰ ʥʝ ʧʝʨʝʩʝʢʘʶʪ. ɼʚʝ ʧʨʷʤʳʝ, 

ʷʚʣʷʶʱʠʝʩʷ ʛʨʘʥʠʮʘʤʠ ʚʪʦʨʦʛʦ ʢʣʘʩʩʘ, ʧʘʨʘʣʣʝʣʴʥʳ ʧʨʷʤʦʡ ὰ. ʀʟ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʳ. 

¶ ʇʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʚʳʜʝʣʝʥʥʦʝ ʢʫʨʩʠʚʦʤ ʫʪʚʝʨʞʜʝʥʠʝ 

ʚʳʩʢʘʟʳʚʘʣʦʩʴ ʝʱʝ ʚ XVII  ʚʝʢʝ ʠʪʘʣʴʷʥʩʢʠʤ ʩʚʷʱʝʥʥʠʢʦʤ ɼʞʠʨʦʣʘʤʦ 

ʉʘʢʢʝʨʠ1. 

¶ ɺ 1831 ʛ. ɻʘʫʩʩ ʚ ʧʠʩʴʤʝ ʩʚʦʝʤʫ ʜʨʫʛʫ ʐʫʤʘʭʝʨʫ ʧʠʩʘʣ, ʯʪʦ ʚ 1792 

ʛ., ʢʦʛʜʘ ʝʤʫ ʙʳʣʦ 15 ʣʝʪ, ʦʥ ʧʦʥʷʣ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʠ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʛʝʦʤʝʪʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʧʷʪʳʡ ʧʦʩʪʫʣʘʪ ɽʚʢʣʠʜʘ ʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ. ʅʘʜ ʩʚʦʝʡ ʥʝʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʝʡ ɻʘʫʩʩ ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ 

ʧʨʠʤʝʨʥʦ ʩ 1831 ʛ., ʥʦ ʚ ʧʠʩʴʤʝ ʢ ʌ. ɹʝʩʩʝʣʶ ʦʥ ʧʨʠʟʥʘʣʩʷ, ʯʪʦ ʚʨʷʜ ʣʠ 

ʢʦʛʜʘ-ʥʠʙʫʜʴ ʦʧʫʙʣʠʢʫʝʪ ʩʚʦʠ ʦʪʢʨʳʪʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʦʧʘʩʘʷʩʴ çʚʳʟʚʘʪʴ 

ʢʨʠʢʠ ʙʝʦʪʠʡʮʝʚè. 

 
1 ʉʤ., ʥʘʧʨʠʤʝʨ, [1, c. 70].  
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¶ ɺ 1832 ʛ. ʫʯʝʥʳʡ ʩʦʚʝʪ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʝʜʩʪʘʚʠʣ ʨʘʙʦʪʫ 

ʃʦʙʘʯʝʚʩʢʦʛʦ çʆ ʥʘʯʘʣʘʭ ʛʝʦʤʝʪʨʠʠè ʚ ʇʝʪʝʨʙʫʨʛʩʢʫʶ ʘʢʘʜʝʤʠʶ ʥʘʫʢ, ʥʦ 

ʚʝʜʫʱʠʝ ʤʘʪʝʤʘʪʠʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʄ.ɺ. ʆʩʪʨʦʛʨʘʜʩʢʠʡ ʠ ɺ.ʗ. 

ɹʫʥʷʢʦʚʩʢʠʡ ʥʝ ʧʦʥʷʣʠ ʵʪʫ ʨʘʙʦʪʫ ʠ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʝʸ ʢ ʧʝʯʘʪʠ.  

¶ ʆʩʥʦʚʥʳʝ ʨʘʙʦʪʳ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ ʦ ʧʦʩʪʨʦʝʥʥʦʡ ʠʤ ʛʝʦʤʝʪʨʠʠ 

ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚ 1835-1838 ʛʛ., ʘ ʚ 1840 ʛ. ʥʘ 

ʥʝʤʝʮʢʦʤ ʠ ʬʨʘʥʮʫʟʩʢʦʤ ʷʟʳʢʘʭ ʚʳʭʦʜʷʪ ʝʛʦ çɻʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʦʨʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭè. ʅʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ ʵʪʫ ʨʘʙʦʪʫ 

ʧʨʦʯʠʪʘʣ ɻʘʫʩʩ ʠ ʧʦ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚ 1842 ʛ. ʃʦʙʘʯʝʚʩʢʠʡ ʙʳʣ ʠʟʙʨʘʥ 

ʯʣʝʥʦʤ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ɻʸʪʪʠʥʛʝʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ2 

¶ ʅʝ ʟʥʘʷ ʦʙ ʦʪʢʨʳʪʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ, ʤʦʣʦʜʦʡ ʚʝʥʛʝʨʩʢʠʡ ʤʘʪʝʤʘʪʠʢ 

ʗʥʦʰ ɹʦʣʴʷʡ, ʧʦʚʪʦʨʠʣ ʝʛʦ ʫʩʧʝʭʠ ʠ ʦʧʫʙʣʠʢʦʚʘʣ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʚ 1831-

1832 ʛʛ. ʚ ʢʘʯʝʩʪʚʝ çɸʧʧʝʥʜʠʢʩʘè ʢ ʧʝʨʚʦʤʫ ʪʦʤʫ ʩʦʯʠʥʝʥʠʡ ʩʚʦʝʛʦ ʦʪʮʘ 

ʧʨʦʬʝʩʩʦʨʘ ʌʘʨʢʘʰʘ ɹʦʣʴʷʡ. ɻʘʫʩʩ ʚ ʧʠʩʴʤʝ ʢ ʌ. ɹʦʣʴʷʡ ʩʦʦʙʱʠʣ, ʯʪʦ 

ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʩʳʥʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʥ ʩʘʤ ʧʦʣʫʯʠʣ 30-35 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ.  

ʅʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʜʦʢʘʟʳʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ. ʀʪʘʣʴʷʥʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ʕʫʜʞʝʥʠʦ 

ɹʝʣʴʪʨʘʤʠ ʚ 1868 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʣ ʧʩʝʚʜʦʩʬʝʨʫ - ʚʦʛʥʫʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘ 

ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʝʪ ʛʝʦʤʝʪʨʠʷ ʃʦʙʘʯʝʚʩʢʦʛʦ. ɼʨʫʛʠʝ ʤʦʜʝʣʠ ʧʨʝʜʣʦʞʝʥʳ 

ʌʝʣʠʢʩʦʤ ʂʣʝʡʥʦʤ ʠ ɸʥʨʠ ʇʫʘʥʢʘʨʝ.  

  

 
2 ɺʧʦʩʣʝʜʩʪʚʠʠ ʃʦʙʘʯʝʚʩʢʠʡ ʙʳʣ ʠʟʙʨʘʥ ʯʣʝʥʦʤ ʃʦʥʜʦʥʩʢʦʛʦ ʂʦʨʦʣʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʌʨʘʥʮʫʟʩʢʦʡ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʦʙʱʝʩʪʚ. 
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ʄʦʜʝʣʴ ʇʫʘʥʢʘʨʝ ʛʝʦʤʝʪʨʠʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ 

ɺ ʤʦʜʝʣʠ ʇʫʘʥʢʘʨʝ ʛʝʦʤʝʪʨʠʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ çʧʣʦʩʢʦʩʪʴʶè 

ʥʘʟʳʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʦʩʪʴ ʦʙʳʯʥʦʛʦ 

ʢʨʫʛʘ ʨʘʜʠʫʩʘ 1, ʘ çʧʨʷʤʳʤʠè ð ʜʫʛʠ 

ʦʢʨʫʞʥʦʩʪʝʡ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ 

ʛʨʘʥʠʮʝ ʵʪʦʛʦ ʢʨʫʛʘ. ɻʨʘʥʠʮʘ ʢʨʫʛʘ 

ʥʘʟʳʚʘʝʪʩʷ ʘʙʩʦʣʶʪʦʤ ʠ ʩʯʠʪʘʝʪʩʷ 

ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʧʣʦʩʢʦʩʪʠ. ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʯʝʨʝʟ ʪʦʯʢʫ A, ʥʝ 

ʣʝʞʘʱʫʶ ʥʘ ʧʨʷʤʦʡ l, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʤʥʦʞʝʩʪʚʦ ʧʨʷʤʳʭ, 

ʥʝ ʧʝʨʝʩʝʢʘʶʱʠʭ l. ɺʩʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʫʛʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ 

ʧʨʷʤʳʤʠ a ʠ b. ʇʘʨʘʣʣʝʣʴʥʳʤʠ ʚ ʩʤʳʩʣʝ ʃʦʙʘʯʝʚʩʢʦʛʦ ʥʘʟʳʚʘʶʪʩʷ 

ʧʨʷʤʳʝ, ʠʤʝʶʱʠʝ ʦʙʱʫʶ ʪʦʯʢʫ ʥʘ ʘʙʩʦʣʶʪʝ. ʅʘʧʨʠʤʝʨ, 

ʧʨʷʤʳʝ l ʠ a ʧʘʨʘʣʣʝʣʴʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʨʷʤʳʝ l ʠ b ʪʦʞʝ ʧʘʨʘʣʣʝʣʴʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ (ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʷʤʳʝ a ʠ b ʥʝ ʧʘʨʘʣʣʝʣʴʥʳ).  

ɺ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʚʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

¶ ɼʚʘ ʥʝʨʘʚʥʳʭ ʨʘʚʥʦʩʪʦʨʦʥʥʠʭ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠʤʝʶʪ ʥʝʨʘʚʥʳʝ ʫʛʣʳ. 

¶ ʇʦʜʦʙʥʳʭ ʬʠʛʫʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

¶ ɽʩʣʠ ʫʛʣʳ ʦʜʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʛʣʘʤ 

ʜʨʫʛʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʪʦ ʵʪʠ ʪʨʝʫʛʦʣʴʥʠʢʠ ʨʘʚʥʳ. 

¶ ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʜʘʥʥʦʡ ʧʨʷʤʦʡ ʠ ʣʝʞʘʱʠʭ ʧʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʝʩʪʴ ʢʨʠʚʘʷ ʣʠʥʠʷ, ʢʦʪʦʨʘʷ 

ʥʘʟʳʚʘʝʪʩʷ ʵʢʚʠʜʠʩʪʘʥʪʦʡ. 

ʉʨʘʚʥʠʤ ʵʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʪʚʝʨʞʜʝʥʠʷʤʠ ʠʟ 

ʛʝʦʤʝʪʨʠʠ ɽʚʢʣʠʜʘ: 

¶ ɺ ʣʶʙʦʤ ʨʘʚʥʦʩʪʦʨʦʥʥʝʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʚʩʝ ʫʛʣʳ ʨʘʚʥʳ 60Ü. 

¶ ɼʣʷ ʣʶʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʩʫʱʝʩʪʚʫʝʪ ʧʦʜʦʙʥʘʷ ʝʡ 

ʬʠʛʫʨʘ. 

ʈʠʩʫʥʦʢ 7 
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¶ ɽʩʣʠ ʫʛʣʳ ʦʜʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʛʣʘʤ 

ʜʨʫʛʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʪʦ ʵʪʠ ʪʨʝʫʛʦʣʴʥʠʢʠ ʣʠʙʦ ʨʘʚʥʳ, ʣʠʙʦ ʧʦʜʦʙʥʳ. 

¶ ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʜʘʥʥʦʡ ʧʨʷʤʦʡ ʠ ʣʝʞʘʱʠʭ ʧʦ ʦʜʥʫ ʩʪʦʨʦʥʫ ʝʩʪʴ ʧʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ 

ʜʘʥʥʦʡ. 

  

ʈʠʩʫʥʦʢ 2 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʪʝʦʨʝʤʳ 

ʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʷʪʦʛʦ 

ʧʦʩʪʫʣʘʪʘ ɽʚʢʣʠʜʘ.  

 ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʠʢʘʭ ʧʦ ʪʝʦʨʠʠ ʬʫʥʢʮʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʝʨʝʤʝʥʥʦʛʦ (ʩʤ., ʥʘʧʨʠʤʝʨ, [2], [3]) ʤʦʜʝʣʴ ʇʫʘʥʢʘʨʝ ʠʟʣʘʛʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʜʨʦʙʥʦ-ʣʠʥʝʡʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ.  

ʇʨʘʢʪʠʢʫʤ- ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠ ʦʙʦʩʥʦʚʘʥʠʷ 

ʊʝʦʨʝʤʘ ʇʠʬʘʛʦʨʘ 

ʊʝʦʨʝʤʘ. ɼʣʷ ʚʩʷʢʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʣʦʩʢʦʩʪʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ὧὬ ὧ ὧὬ ὥz ὧὬ ὦ, ʛʜʝ a, b - ʜʣʠʥʳ 

ʢʘʪʝʪʦʚ, c - ʜʣʠʥʘ ʛʠʧʦʪʝʥʫʟʳ ʵʪʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʘ ὧὬ ὼ  

(ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʢʦʩʠʥʫʩ). 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʤʦʜʝʣʴʶ ʇʫʘʥʢʘʨʝ ʧʣʦʩʢʦʩʪʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ ʥʘ ʝʚʢʣʠʜʦʚʦʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ (ʩʤ. ʨʠʩʫʥʦʢ 

3), ʯʪʦ ʚʝʨʰʠʥʘʤ A, B, C ʜʘʥʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ὭȟὶὭȟό ὺὭ, ʛʜʝ ὶ ρȟό ὺ ρ ʪʘʢ 

ʢʘʢ ʵʪʦʛʦ ʚʩʝʛʜʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʦʛʦ ʥʝʝʚʢʣʠʜʦʚʘ 

ʜʚʠʞʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ 

ὧὬὴᾀȟύ ρ
ȿᾀ ύȿ

ς Ὅά ᾀz Ὅά ύ
 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʝʝʚʢʣʠʜʦʚʘ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ z ʠ w ʚ H2, 

ʧʦʣʫʯʘʝʤ, ʯʪʦ 

ὧὬὴὃȟὅ
ρ ὶ

ςὶ
ȟ 

ὧὬὴὄȟὅ
ρ ό ὺ

ςὺ

ρ

ὺ
ȟ 

ὧὬὴὃȟὄ
ό ὺ ὶ

ςὶὺ

ρ ὶ

ςὶὺ
 

ʇʦʯʣʝʥʥʦʝ ʧʝʨʝʤʥʦʞʝʥʠʝ ʜʚʫʭ ʧʝʨʚʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʠ ʧʨʠʚʦʜʠʪ, ʢʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʪʨʝʪʴʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʢ ʟʘʚʝʨʰʝʥʠʶ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ. 

ɿʘʤʝʯʘʥʠʝ ʢ ʪʝʦʨʝʤʝ ʇʠʬʘʛʦʨʘ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʠʤ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʩʦʟʜʘʥʥʘʷ ʠʤ ʥʝʝʚʢʣʠʜʦʚʘ 

ʛʝʦʤʝʪʨʠʷ ʚ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʤ, ʪʦ ʝʩʪʴ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʩʦʚʧʘʜʘʝʪ ʩ 

ʛʝʦʤʝʪʨʠʝʡ ʝʚʢʣʠʜʦʚʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ 

ʈʠʩʫʥʦʢ 3 
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ʪʝʦʨʝʤʳ ʇʠʬʘʛʦʨʘ. ʀʩʧʦʣʴʟʫʷ ʨʘʟʣʦʞʝʥʠʝ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʛʦ ʢʦʩʠʥʫʩʘ ʚ 

ʨʷʜ 

ὧὬ ὼ ρ
ὼ

ςȦ

ὼ

τȦ

ὼ

φȦ
Ễȟ 

ʧʦʣʫʯʠʤ ʜʣʷ ʪʝʦʨʝʤʳ ʇʠʬʘʛʦʨʘ ʩʦʦʪʥʦʰʝʥʠʝ 

ρ
ὧ

ςȦ

ὧ

τȦ
Ễ ρ

ὥ

ςȦ

ὥ

τȦ
Ễ ρ

ὥ

ςȦ

ὥ

τȦ
Ễ Ȣ 

ʀʩʢʣʶʯʘʷ ʪʝʧʝʨʴ ʯʣʝʥʳ ʥʠʟʰʝʛʦ ʧʦʨʷʜʢʘ, ʧʨʠʭʦʜʠʤ ʢ ʪʝʦʨʝʤʝ 

ʇʠʬʘʛʦʨʘ ʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ: 

ὧ ὥ ὦ 

ʇʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ʌʦʨʤʫʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘ ʠ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ. ʇʦʵʪʦʤʫ ʷ ʥʝ ʙʫʜʫ ʧʨʠʚʦʜʠʪʴ ʧʦʜʨʦʙʥʳʡ ʚʳʚʦʜ ʵʪʦʡ ʬʦʨʤʫʣʳ. 

ʆʜʥʘʢʦ,ʷ ʤʦʛʫ ʨʘʩʩʢʘʟʘʪʴ ʦ ʥʝʢʦʪʦʨʳʭ ʠʥʪʝʨʝʩʥʳʭ ʩʚʦʡʩʪʚʘʭ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʚ ʤʦʜʝʣʠ ʇʫʘʥʢʘʨʝ. 

Ὓὃὄὅ “ ‌ ‍ ‎. 

ɽʩʣʠ ɸɺʉ ï ʪʨʝʫʛʦʣʴʥʠʢ ʚ ʤʦʜʝʣʠ 

ʇʫʘʥʢʨʝ, ʤʝʨʳ ʫʛʣʦʚ ɸ,ɺ ʠ ʉ - Ŭ, ɓ ʠ ɔ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ‍ - ʤʝʨʘ ʫʛʣʘB ʚ 

ʪʨʝʫʛʦʣʴʥʠʢʝ ABD, ʘ ‍ ̉ ‎ ʤʝʨʘ ʫʛʣʦʚ 

B ʠ C ʚ ʪʨʝʫʛʦʣʴʥʠʢʝ BCD. ʊʦʛʜʘ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʪʝʦʨʝʤʫ 

ʊʝʦʨʝʤʘ. ɼʣʷ ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʩ ʫʛʣʘʤʠ ‌ȟ‍ȟ‎ 

ʩʧʨʘʚʝʜʣʠʚʘ ʬʦʨʤʫʣʘ 
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Ὓ “ ‌ ‍ ‎ 

ʉʣʝʜʩʪʚʠʝ1. ʇʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʣʦʩʢʦʩʪʠ ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʦʛʨʘʥʠʯʝʥʘ. 

ʉʣʝʜʩʪʚʠʝ 2.ɽʩʣʠ ʜʘʥ ʚʳʧʫʢʣʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ὃȟὃȣ ὃ  ʩ 

ʚʥʫʪʨʝʥʥʠʤʠ ʫʛʣʘʤʠ 

‌ȟ‌ȟȣȟ‌ȟ̓  ̏Ὓὃὃȣὃ ὲ ς“ ‌ ‌ Ễ ‌   

ʆ ʨʠʤʘʥʦʚʦʡ ʛʝʦʤʝʪʨʠʠ 

ɺ ʩʚʦʝʡ ʟʥʘʤʝʥʠʪʦʡ ʣʝʢʮʠʠ "ʆ ʛʠʧʦʪʝʟʘʭ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʘʥʠʠ 

ʛʝʦʤʝʪʨʠʠ" ʚ 1854 ʛʦʜʫ ʈʠʤʘʥ ʧʨʝʜʩʪʘʚʠʣ ʦʙʱʫʶ ʠʜʝʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ "ʤʥʦʛʦʦʙʨʘʟʠʷ". ʈʠʤʘʥʦʚʘ ʛʝʦʤʝʪʨʠʷ ð ʵʪʦ ʨʘʟʜʝʣ 

ʛʝʦʤʝʪʨʠʠ, ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʡ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʷʚʣʷʶʪʩʷ ʨʠʤʘʥʦʚʳ ʤʥʦʛʦʦʙʨʘʟʠʷ. ʇʦʜʨʘʟʜʝʣʦʤ ʨʠʤʘʥʦʚʦʡ ʛʝʦʤʝʪʨʠʠ 

ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʷ ʚ ʮʝʣʦʤ, ʢʦʪʦʨʘʷ ʚʳʷʚʣʷʝʪ ʩʚʷʟʴ ʛʣʦʙʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʨʠʤʘʥʦʚʘ ʤʥʦʛʦʦʙʨʘʟʠʷ.  

  

ʈʠʩʫʥʦʢ5 ʈʠʩʫʥʦʢ 6 

 

ʉʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʧʨʠʤʝʨʦʤ ʜʚʫʤʝʨʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʫʝ-ʤʦʛʦ 

ʥʝʦʨʠʝʥʪʠʨʫʝʤʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʷʚʣʷʝʪʩʷ ʙʫʪʳʣʢʘ ʂʣʝʡʥʘ. ɽʩʣʠ ʨʘʟʨʝʟʘʪʴ 

ʙʫʪʳʣʢʫ ʂʣʝʡʥʘ ʧʦʧʦʣʘʤ ʚʜʦʣʴ ʝʸ ʦʩʠ ʩʠʤʤʝʪʨʠʠ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʣʝʥʪʘ 

https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D1%8C_%D1%81%D0%B8%D0%BC%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D0%B8
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ʄʸʙʠʫʩʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʝʥʪʳ ʄʸʙʠʫʩʘ, ʙʫʪʳʣʢʘ ʂʣʝʡʥʘ ʷʚʣʷʝʪʩʷ 

ʟʘʤʢʥʫʪʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ, ʪʦ ʝʩʪʴ ʢʦʤʧʘʢʪʥʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʙʝʟ ʢʨʘʷ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʨʝʭʤʝʨʥʦʡ ʨʠʤʘʥʦʚʦʡ ʛʝʦʤʝʪʨʠʠ 

ʷʚʣʷʶʪʩʷ ʪʦʯʢʠ, ʧʨʷʤʳʝ ʠ ʧʣʦʩʢʦʩʪʠ. ɺ ʨʠʤʘʥʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʠʤʝʶʪ 

ʤʝʩʪʦ ʪʘʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ:  

¶ ʯʝʨʝʟ ʢʘʞʜʳʝ ʜʚʝ ʪʦʯʢʠ ʧʨʦʭʦʜʠʪ ʦʜʥʘ ʧʨʷʤʘʷ,  

¶ ʢʘʞʜʳʝ ʜʚʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦ ʦʜʥʦʡ ʧʨʷʤʦʡ,  

¶ ʢʘʞʜʳʝ ʜʚʝ ʧʨʷʤʳʝ, ʣʝʞʘʱʠʝ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʝʩʝʢʘʶʪʩʷ (ʚ 

ʦʜʥʦʡ ʪʦʯʢʝ),  

¶ ʪʦʯʢʠ ʥʘ ʧʨʷʤʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ (ʢʘʢ ʠ 

ʧʨʷʤʳʝ, ʣʝʞʘʱʠʝ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʦʜʥʫ ʪʦʯʢʫ).  

ʈʘʩʩʤʦʪʨʠʤ ʨʘʚʥʦʩʪʦʨʦʥʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʠ ʥʘ ʪʨʝʭ ʧʦʚʝʨʭʥʦʩʪʷʭ: 

¶ ʥʘ ʧʣʦʩʢʦʩʪʠ ʚ ʛʝʦʤʝʪʨʠʠ ɽʚʢʣʠʜʘ; 

¶ ʥʘ ʧʩʝʚʜʦʩʬʝʨʝ ʜʣʷ ʛʝʦʤʝʪʨʠʠ ʃʦʙʘʯʝʚʩʢʦʛʦ; 

¶ ʥʘ ʩʬʝʨʝ ʈʠʤʘʥʘ 

 

ʈʠʩʫʥʦʢ 7 

ʅʘ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʜʣʷ ʫʛʣʦʚ ʨʘʚʥʦʩʪʦʨʦʥʥʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 

ʧʦʣʫʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

 

 

ɻʝʦʤʝʪʨʠʷ ʋʛʦʣ 1 ʋʛʦʣ 2 ʋʛʦʣ 3 ʉʫʤʤʘ 

ɽʚʢʣʠʜʘ 60Ü 60Ü 60Ü 180Ü 

ʃʦʙʘʯʝʚʩʢʦʛʦ 60Ü 40Ü 60Ü 160Ü 

ʈʠʤʘʥʘ 60Ü 70Ü 80Ü 210Ü 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
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ʕʪʠ ʩʚʦʡʩʪʚʘ ʦʪʨʘʞʘʶʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʛʝʦʤʝʪʨʠʠ 

ʭʘʨʘʢʪʝʨʥʘ ʩʚʦʷ ʢʨʠʚʠʟʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʚ ʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʢʨʠʚʠʟʥʘ 

ʥʫʣʝʚʘʷ, ʚ ʛʝʦʤʝʪʨʠʠ ʈʠʤʘʥʘ ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʘ ʚ ʛʝʦʤʝʪʨʠʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ ï ʦʪʨʠʮʘʪʝʣʴʥʘʷ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʥʘ ʩʬʝʨʝ ʈʠʤʘʥʘ 

ʩʫʤʤʘ ʫʛʣʦʚ ʣʶʙʦʛʦ n-ʫʛʦʣʴʥʠʢʘ ʙʦʣʴʰʝ, ʯʝʤ (n ī2)ˊ .  

ʄʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʣʦʩʢʦʩʪʠ ʈʠʤʘʥʘ çʚ ʤʘʣʦʤè ʩʦʚʧʘʜʘʶʪ ʩ 

ʤʝʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʬʝʨʳ, ʨʘʜʠʫʩ R ʵʪʦʡ ʩʬʝʨʳ ð 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʜʣʷ ʚʩʝʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʈʠʤʘʥʘ. ʏʠʩʣʦ ὑ  

ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʚʠʟʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʈʠʤʘʥʘ. ʏʝʤ ʙʣʠʞʝ ʢ ʥʫʣʶ ʟʥʘʯʝʥʠʝ 

ʂ, ʪʝʤ ʙʣʠʞʝ ʩʚʦʡʩʪʚʘ ʬʠʛʫʨ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢ ʩʚʦʡʩʪʚʘʤ ʬʠʛʫʨ 

ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

çɺ ʮʝʣʦʤè ʩʚʦʡʩʪʚʘ ʧʣʦʩʢʦʩʪʠ ʈʠʤʘʥʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ 

ʮʝʣʦʡ ʩʬʝʨʳ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʘ ʧʣʦʩʢʦʩʪʠ ʈʠʤʘʥʘ ʜʚʝ ʧʨʷʤʳʝ 

ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ, ʘ ʥʘ ʩʬʝʨʝ ʜʚʘ ʙʦʣʴʰʠʭ ʢʨʫʛʘ, ʢʦʪʦʨʳʝ 

ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʧʨʷʤʳʝ ʚ ʩʬʝʨʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ, ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʚ ʜʚʫʭ 

ʪʦʯʢʘʭ; ʧʨʷʤʘʷ, ʣʝʞʘʱʘʷ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʥʝ ʨʘʟʜʝʣʷʝʪ ʵʪʫ ʧʣʦʩʢʦʩʪʴ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʝʩʣʠ ʧʨʷʤʘʷ ʘ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ ‌, ʪʦ ʣʶʙʳʝ ʜʚʝ ʪʦʯʢʠ 

ʧʣʦʩʢʦʩʪʠ ‌, ʥʝ ʣʝʞʘʱʠʝ ʥʘ ʧʨʷʤʦʡ ʘ, ʤʦʞʥʦ ʩʦʝʜʠʥʠʪʴ ʦʪʨʝʟʢʦʤ, ʥʝ 

ʧʝʨʝʩʝʢʘʷ ʧʨʷʤʦʡ ʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɸʢʩʠʦʤʘ V, ʢʦʪʦʨʘʷ ʫʪʚʝʨʞʜʘʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʦʣʴʢʦ ʦʜʥʦʡ 

ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʘʥʥʳʡ ʪʦʯʢʫ, ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʘʢʩʠʦʤ 

IðIV, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʙʘʟʦʚʳʝ ʩʚʦʡʩʪʚʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ɽʩʣʠ ʤʳ ʜʦʙʘʚʠʤ ʧʦʣʦʞʝʥʠʝ, ʦʪʨʠʮʘʶʱʝʝ ʘʢʩʠʦʤʫ V, ʢ ʘʢʩʠʦʤʘʤ IðIV, 

ʪʦ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʩʣʝʜʩʪʚʠʷ ʙʫʜʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʣʦʛʠʯʝʩʢʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʥʝʝʚʢʣʠʜʦʚʫ ʛʝʦʤʝʪʨʠʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʳʭ ʘʢʩʠʦʤʘ V ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, 

ʠ ʚʩʝ ʫʪʚʝʨʞʜʝʥʠʷ, ʩʣʝʜʫʶʱʠʝ ʠʟ ʘʢʩʠʦʤ IðIV, ʦʩʪʘʶʪʩʷ ʚʝʨʥʳʤʠ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʙʩʦʣʶʪʥʘʷ ʛʝʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ 
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ʦʩʥʦʚʦʡ ʢʘʢ ʜʣʷ ʝʚʢʣʠʜʦʚʦʡ, ʪʘʢ ʠ ʜʣʷ ʥʝʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʡ. ɺʩʝ 

ʫʪʚʝʨʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʢʘʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʩʠʦʤ Ið

IV, ʦʩʪʘʶʪʩʷ ʚʝʨʥʳʤʠ ʢʘʢ ʚ ʛʝʦʤʝʪʨʠʠ ɽʚʢʣʠʜʘ, ʪʘʢ ʠ ʚ ʛʝʦʤʝʪʨʠʠ 

ʃʦʙʘʯʝʚʩʢʦʛʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʘʢʩʠʦʤʳ IðIV ʦʧʨʝʜʝʣʷʶʪ ʪʘʢʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʪʦʯʢʘ, ʧʨʷʤʘʷ, ʦʪʥʦʰʝʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ 

ʠ ʜʨ., ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʦʙʝʠʭ ʛʝʦʤʝʪʨʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʘʙʩʦʣʶʪʥʘʷ ʛʝʦʤʝʪʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʫʶ ʙʘʟʦʚʫʶ ʩʠʩʪʝʤʫ, 

ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʝʚʢʣʠʜʦʚʫ ʠ ʥʝʝʚʢʣʠʜʦʚʫ ʛʝʦʤʝʪʨʠʠ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ 

ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʠʟʫʯʘʪʴ 

ʠʭ ʩʚʦʡʩʪʚʘ, ʚʢʣʶʯʘʷ ʢʘʢ ʝʚʢʣʠʜʦʚʫ, ʪʘʢ ʠ ʥʝʝʚʢʣʠʜʦʚʫ ʛʝʦʤʝʪʨʠʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʠʨʦʜʫ ʛʝʦʤʝʪʨʠʠ ʠ ʝʝ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʘʢʩʠʦʤ ʠ ʫʩʣʦʚʠʡ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʇʘʥʦʚ ɺ.ʌ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʝʝ ʪʚʦʨʮʳ. ʄ.: ʀʟʜ-ʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ 

ɹʘʫʤʘʥʘ, 2011. ï 646 ʩ. 

2. ʇʨʠʚʘʣʦʚ ʀ.ʀ. 

3. ɸ.ɺ. ʉʘʭʘʨʦʚ https://mipt.ru/upload/medialibrary/9d5/sakharov-a.v.-metod-

normalnykh-form-puankare.pdf 

4. ʌʦʤʝʥʢʦ ɸ.ʊ. https://teach-in.ru/lecture/2020-12-17-Fomenko-A-2 

  

https://mipt.ru/upload/medialibrary/9d5/sakharov-a.v.-metod-normalnykh-form-puankare.pdf
https://mipt.ru/upload/medialibrary/9d5/sakharov-a.v.-metod-normalnykh-form-puankare.pdf
https://teach-in.ru/lecture/2020-12-17-Fomenko-A-2


78 

 

ʉʈɸɺʅɽʅʀɽ ʉʀʉʊɽʄʓ ɽɻʕ ɺ ʈʆʉʉʀʀ ʀ ʂʀʊɸɽ 

ʎʠ ʎʟʠʥʴʩʠʥʴ 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʧʝʜ.ʥ., ʧʨʦʬʝʩʩʦʨ ʐʘʢʠʨʦʚʘ ʃ.ʈ. 

ɸʥʥʦʪʘʮʠʷ. ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʧʨʦʮʚʝʪʘʥʠʝ ʩʪʨʘʥʳ ʠ 

ʩʦʮʠʘʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ ʂʠʪʘʝ, ʠ ʚ ʈʦʩʩʠʠ 

ʧʨʦʚʝʜʝʥʘ ʤʘʩʰʪʘʙʥʘʷ ʨʝʬʦʨʤʘ ʩʠʩʪʝʤʳ ʵʢʟʘʤʝʥʘ, ʦʜʥʘʢʦ ʤʝʞʜʫ ʥʠʤʠ 

ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʢʘʢ ʚ ʩʦʜʝʨʞʘʥʠʠ, ʩʪʨʫʢʪʫʨʝ, ʪʘʢ ʠ ʚ 

ʩʧʦʩʦʙʘʭ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʈʝʬʦʨʤʘ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʚ ʂʠʪʘʝ ʠʜʝʪ ʧʦ ʧʫʪʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʠ 

ʩʦʟʜʘʥʠʷ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ ʛʠʙʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʠ ʧʨʠʝʤʘ ʵʢʟʘʤʝʥʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ 

ʩʨʘʚʥʝʥʠʝ ʧʨʝʜʤʝʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʚ 

ʜʚʫʭ ʩʪʨʘʥʘʭ, ʚʳʷʚʠʤ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ, ʂʠʪʘʡ, ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ, ʨʝʬʦʨʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʰʢʦʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʠʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ ʰʢʦʣʴʥʠʢʘ. 

I. ʈʘʟʣʠʯʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʨʝʬʦʨʤ ʩʠʩʪʝʤʳ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ 

ʰʢʦʣʴʥʠʢʦʚ ʚ ʂʠʪʘʝ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʂʠʪʘʡ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʦʡ ʠ ʛʣʫʙʦʢʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʠʜʝʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ ʜʦ ʩʠʭ ʧʦʨ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʠ 

ʨʝʛʠʦʥʳ ʤʠʨʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʥʝʜʦʩʪʘʪʢʦʚ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʚ ʩʠʣʫ ʦʩʦʙʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʚ ʂʠʪʘʝ ʙʳʣ ʩʜʝʣʘʥ 

ʯʨʝʟʤʝʨʥʳʡ ʘʢʮʝʥʪ ʥʘ ʧʝʨʝʜʘʯʝ ʟʥʘʥʠʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʣʘʙʣʝʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʘʢʢʫʨʘʪʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 
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ʦʩʣʘʙʣʝʥʦ ʨʘʟʚʠʪʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʱʝʤʫ ʦʪʩʫʪʩʪʚʠʶ 

ʠʥʥʦʚʘʮʠʡ ʫ ʢʠʪʘʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʘ ʩʝʛʦʜʥʷ ʠʥʥʦʚʘʮʠʠ ʩʪʘʣʠ 

ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʥʘʮʠʠ, ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʠʣʳ 

ʩʪʨʘʥʳ, ʦʩʣʘʙʣʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʨʘʚʥʦʩʠʣʴʥʦ ʫʥʠʯʪʦʞʝʥʠʶ ʩʘʤʦʛʦ ʩʝʙʷ[1]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʢʦʥʮʝʧʮʠʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʂʠʪʘʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʠʟʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ï ʦʪ ʵʣʠʪʘʨʥʦʩʪʠ ʢ ʤʘʩʩʦʚʦʩʪʠ. ʆʩʥʦʚʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ 

ʤʘʩʩʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʟʢʠʡ ʨʦʩʪ ʯʠʩʣʘ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʚʫʟʳ. 

ʕʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʡ ʨʝʞʠʤ 

ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ ʚ ʚʫʟʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ ʪʘʣʘʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʚ ʧʦʣʥʦʮʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʣʠʯʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʂʠʪʘʡ ʧʦʩʪʦʷʥʥʦ ʢʦʨʨʝʢʪʠʨʫʝʪ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʤʝʪʦʜʳ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʵʢʟʘʤʝʥʦʚ ʠ ʜʦʙʠʣʩʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʧʝʭʦʚ[2]. 

ɺ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʠ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʚ ʩʪʨʘʥʝ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʩʠʩʪʝʤʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʚʫʟ ʛʦʪʦʚʠʣ ʩʚʦʠ ʟʘʜʘʥʠʷ ʠ ʧʨʦʚʦʜʠʣ 

ʥʝʟʘʚʠʩʠʤʳʝ ʚʩʪʫʧʠʪʝʣʴʥʳʝ ʵʢʟʘʤʝʥʳ, ʘ ʥʝ ʩʠʩʪʝʤʘ ʝʜʠʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʵʢʟʘʤʝʥʦʚ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʵʢʟʘʤʝʥʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʧʘʜʘ ʚ ʩʪʨʘʥʝ ʧʦʨʦʜʠʣʘ 

ʨʷʜ ʧʨʦʙʣʝʤ: ʚʦ-ʧʝʨʚʳʭ, ʩʝʨʴʝʟʥʫʶ ʢʦʨʨʫʧʮʠʶ [3]. ʇʦʩʢʦʣʴʢʫ ʚʫʟʳ ʩʘʤʠ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʟʘʜʘʥʠʷ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ, ʘ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʠʭ 

ʠʩʧʦʣʥʝʥʠʝʤ ʦʪʩʫʪʩʪʚʦʚʘʣ, ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʢʣʘʩʩʥʳʭ 

ʟʘʥʷʪʠʡ, ʦʨʛʘʥʠʟʫʝʤʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚʫʟʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʧʦʯʚʫ ʜʣʷ ʢʦʨʨʫʧʮʠʠ. ʅʝʢʦʪʦʨʳʝ ʩʝʤʴʠ ʜʘʞʝ ʧʨʠʙʝʛʘʣʠ ʢ ʧʦʜʢʫʧʫ 

ʵʢʟʘʤʝʥʘʪʦʨʦʚ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʠʤ ʜʝʪʷʤ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʧʨʝʩʪʠʞʥʳʝ 

ʫʥʠʚʝʨʩʠʪʝʪʳ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʧʘʜʦʤ 

ʥʝʢʦʪʦʨʳʝ ʜʝʪʠ ʠʟ ʙʝʜʥʳʭ ʩʝʤʝʡ ʚʳʥʫʞʜʝʥʳ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʭʦʨʦʰʠʭ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʝʟʜ ʠ ʧʨʦʞʠʚʘʥʠʝ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʮʝʩʩ ʩʜʘʯʠ ʵʢʟʘʤʝʥʦʚ ʦʯʝʥʴ ʩʣʦʞʝʥ. ɺʳʧʫʩʢʥʠʢʠ 

ʨʦʩʩʠʡʩʢʠʭ ʩʨʝʜʥʠʭ ʰʢʦʣ ʜʦʣʞʥʳ ʩʥʘʯʘʣʘ ʩʜʘʪʴ ʵʢʟʘʤʝʥʳ ʚ ʩʚʦʝʡ ʰʢʦʣʝ ʠ 

ʧʦʣʫʯʠʪʴ ʜʠʧʣʦʤ, ʧʨʝʞʜʝ ʯʝʤ ʩʜʘʚʘʪʴ ʵʢʟʘʤʝʥʳ ʚ ʫʥʠʚʝʨʩʠʪʝʪ. ʇʨʦʙʣʝʤʘ 

ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ ʰʢʦʣʴʥʳʝ ʵʢʟʘʤʝʥʳ, ʩʦʩʪʘʚʣʷʝʤʳʝ ʫʯʠʪʝʣʷʤʠ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘʫʯʥʳ, ʘ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʣʴʥʳ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʜʦʩʪʦʚʝʨʥʦ 

ʦʪʨʘʟʠʪʴ ʫʯʝʙʥʫʶ ʩʠʪʫʘʮʠʶ ʢʘʥʜʠʜʘʪʦʚ, ʥʦ ʠ ʚ ʪʦʤ, ʯʪʦ ʚʳʧʫʩʢʥʠʢʠ 

ʧʝʨʝʛʨʫʞʝʥʳ ʠ ʠʩʧʳʪʳʚʘʶʪ ʩʣʠʰʢʦʤ ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ. ʅʘʢʦʥʝʮ, ʜʘʥʥʘʷ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ ʤʠʨʘ, ʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʥʜʝʥʮʠʠ 

ʢ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʥʘ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʦʧʦʩʪʘʚʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ 

ʚʳʧʫʩʢʥʠʢʦʚ ʨʦʩʩʠʡʩʢʠʭ ʩʨʝʜʥʠʭ ʰʢʦʣ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʫʜʝʪ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʦʙʤʝʥʘʤ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʦʙʣʘʩʪʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 16 ʤʘʨʪʘ 2001 ʛʦʜʘ 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʄ. ʂʘʩʴʷʥʦʚ 

ʧʦʜʧʠʩʘʣ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʦ ʚʚʝʜʝʥʠʠ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʨʝʞʠʤʝ (ʜʘʣʝʝ - ʇʦʩʪʘʥʦʚʣʝʥʠʝ). ʉʦʛʣʘʩʥʦ 

ʇʦʩʪʘʥʦʚʣʝʥʠʶ, ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠ ʘʪʪʝʩʪʘʪʦʤ ʦ ʩʨʝʜʥʝʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʠ ʚʩʪʫʧʠʪʝʣʴʥʳʤ ʵʢʟʘʤʝʥʦʤ ʚ ʚʫʟ. 

ɽʛʦ ʚʚʝʜʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʶ 

ʢʦʨʨʫʧʮʠʠ ʠ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʭʦʨʦʰʠʝ 

ʚʫʟʳ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʠ ʦʙʨʝʤʝʥʠʪʝʣʴʥʦʡ ʧʨʦʮʝʜʫʨʦʡ 

ʩʜʘʯʠ ʵʢʟʘʤʝʥʦʚ. 

II.  ʈʘʟʣʠʯʠʷ ʚ ʧʨʝʜʤʝʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʨʦʩʩʠʡʩʢʦʡ ʠ ʢʠʪʘʡʩʢʦʡ 

ʩʠʩʪʝʤ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ 

ʇʦʩʣʝ ʨʝʬʦʨʤʳ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ ʚ ʢʦʣʣʝʜʞʠ ʚ 1991 ʛ. 

ʝʜʠʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʵʢʟʘʤʝʥʳ ʚ ʂʠʪʘʝ ʙʳʣʠ ʠʟʤʝʥʝʥʳ ʩ ʰʝʩʪʠ 

ʧʨʝʜʤʝʪʦʚ ʧʦ ʠʩʢʫʩʩʪʚʫ (ʇʦʣʠʪʠʢʘ, ʣʠʪʝʨʘʪʫʨʘ, ʤʘʪʝʤʘʪʠʢʘ, ʠʩʪʦʨʠʷ, 

ʛʝʦʛʨʘʬʠʷ, ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ) ʠ ʩʝʤʠ ʧʦ ʥʘʫʢʝ (ʇʦʣʠʪʠʢʘ, ʣʠʪʝʨʘʪʫʨʘ, 
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ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ) ʥʘ ʤʦʜʝʣʴ 

"3+2" (ʇʨʝʜʤʝʪʥʘʷ ʧʨʦʛʨʘʤʤʘ "3+2", ʪ.ʝ. ʣʠʪʝʨʘʪʫʨʘ, ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʝʜʤʝʪʳ, ʧʣʶʩ ʧʦʣʠʪʠʢʘ ʠ ʠʩʪʦʨʠʷ 

ʜʣʷ ʣʠʪʝʨʘʪʫʨʳ ʠ ʠʩʪʦʨʠʠ; ʧʣʶʩ ʬʠʟʠʢʘ ʠ ʭʠʤʠʷ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʢʘʞʜʳʡ ʧʨʝʜʤʝʪ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 150 ʙʘʣʣʦʚ), ʢʦʪʦʨʘʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʳʛʨʘʣʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʦʪʙʦʨʝ ʪʘʣʘʥʪʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʩʪʨʘʜʘʝʪ ʦʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʝʜʠʥʦʦʙʨʘʟʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʦʪʩʫʪʩʪʚʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʠʪʴ ʦʩʦʙʦ 

ʦʜʘʨʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ; ʢʨʦʤʝ ʪʦʛʦ, ʨʘʟʥʠʮʘ ʚ ʙʘʣʣʘʭ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʠʟ-ʟʘ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʠ ʪ.ʜ. 

[5]. ɼʣ̫  ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 1998 ʛ. ʦʨʛʘʥʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʂʠʪʘʷ ʚʳʜʚʠʥʫʣʠ ʨʝʬʦʨʤʫ ç3+xè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚ ʪʝʯʝʥʠʝ 

ʜʚʫʭʜʥʝʚʥʦʛʦ ʵʢʟʘʤʝʥʘ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʩʜʘʪʴ ʪʨʠ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʧʨʝʜʤʝʪʘ ï ʢʠʪʘʡʩʢʠʡ ʷʟʳʢ, ʤʘʪʝʤʘʪʠʢʫ ʠ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʘ ʢʦʣʣʝʜʞʠ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʳ ʤʦʛʫʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʚʦʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʚʳʙʨʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʟ ʰʝʩʪʠ ʧʨʝʜʤʝʪʦʚ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ï ʬʠʟʠʢʫ, 

ʭʠʤʠʶ, ʙʠʦʣʦʛʠʶ, ʧʦʣʠʪʦʣʦʛʠʶ, ʠʩʪʦʨʠʶ ʠ ʛʝʦʛʨʘʬʠʶ ʠʣʠ ʠʭ 

ʢʦʤʙʠʥʘʮʠʶ ï ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʠʣʠ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʨʝʜʣʦʞʝʥʳ ʢʘʥʜʠʜʘʪʘʤ ʚ ʢʘʯʝʩʪʚʝ çxè. ʂʘʢ ʚʠʜʠʤ, ʟʜʝʩʴ ʩʫʱʝʩʪʚʫʝʪ ʧʘʨʘ 

ʠʟʚʝʯʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ: ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʚʳʧʫʩʢʥʠʢʦʚ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʷʚʣʝʥʠʷ ʧʨʝʜʤʝʪʥʦʛʦ ʬʘʚʦʨʠʪʠʟʤʘ [6]. 

ʉʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʜʤʝʪʦʚ ʚ ɽɻʕ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ 

ʰʢʦʣʴʥʠʢʦʚ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʙʣʝʤʝ 

çʥʝʦʙʲʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷè ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʝʧʦʜʘʚʘʥʠʷ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʩʪʦʚ ʥʘ ʦʮʝʥʢʫ ʦʙʱʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʦʞʝʪ çʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʪʚʣʝʯʝʥʠʝ ʧʨʝʜʤʝʪʦʚè, ʥʦ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʚʳʧʫʩʢʥʠʢʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʝʬʦʨʤʘ ʥʘʧʦʤʠʥʘʝʪ ʤʘʷʪʥʠʢ, ʧʦʩʪʦʷʥʥʦ ʨʘʩʢʘʯʠʚʘʶʱʠʡʩʷ 

ʤʝʞʜʫ ʩʥʠʞʝʥʠʝʤ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʩʝʨʴʝʟʥʦʛʦ 
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ʦʪʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʝʥʷʶʱʠʡ ʩʚʦʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʧʦʣʠʪʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ ɽɻʕ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ: ʤʘʪʝʤʘʪʠʢʘ, 

ʨʫʩʩʢʠʡ ʷʟʳʢ, ʣʠʪʝʨʘʪʫʨʘ, ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ, ʠʩʪʦʨʠʷ 

ʈʦʩʩʠʠ, ʦʙʱʝʩʪʚʦʟʥʘʥʠʝ ʠ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ. ʆʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʩʜʘʯʠ 

ʷʚʣʷʶʪʩʷ ʜʚʘ ï ʤʘʪʝʤʘʪʠʢʘ ʠ ʨʫʩʩʢʠʡ ʷʟʳʢ. ʆʩʪʘʣʴʥʳʝ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ 

ʚʳʙʠʨʘʪʴ ʩʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʵʢʟʘʤʝʥʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʠʧʦʚʦʡ ʧʨʦʛʨʘʤʤʝ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ, ʠ ʥʝ ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʦʡ. ʇʨʝʜʤʝʪʳ ʝʜʠʥʦʛʦ ʵʢʟʘʤʝʥʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʘ, 

ʩʜʝʣʘʥʥʦʛʦ ʤʝʩʪʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʬʝʜʝʨʘʮʠʝʡ ʨʝʢʪʦʨʦʚ 

ʚʫʟʦʚ ʨʝʛʠʦʥʘ, ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʘʙʩʦʣʶʪʥʦ ʦʜʠʥʘʢʦʚʳʤʠ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ 

[7]. ɺ 2001 ʛʦʜʫ ʢ ʩʜʘʯʝ ɽɻʕ ʙʳʣʠ ʜʦʧʫʱʝʥʳ ʪʦʣʴʢʦ ʚʳʧʫʩʢʥʠʢʠ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ, ʘ ʚ 2002 ʛʦʜʫ ï ʠ ʚʳʧʫʩʢʥʠʢʠ ʩʨʝʜʥʠʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ɽɻʕ ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ, ʘ ʟʘʪʝʤ ʧʝʨʝʚʦʜʷʪʩʷ ʚ 

ʧʨʠʚʳʯʥʫʶ ʧʷʪʠʙʘʣʣʴʥʫʶ ʰʢʘʣʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ; ʫʯʘʱʠʤʩʷ, ʫʩʧʝʰʥʦ ʩʜʘʚʰʠʤ ʵʢʟʘʤʝʥ, 

ʚʳʜʘʝʪʩʷ ʘʪʪʝʩʪʘʪ ʦʙ ʦʢʦʥʯʘʥʠʠ ʩʨʝʜʥʝʛʦ (ʧʦʣʥʦʛʦ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ. 

ʇʦʙʝʜʠʪʝʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʦʚ ʠ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʳ 

ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʵʢʟʘʤʝʥʘ ʠ ʧʦʣʫʯʘʶʪ 100 ʙʘʣʣʦʚ ʥʘʧʨʷʤʫʶ. ʊʘʢʘʷ 

ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʙʦʨ ʦʩʦʙʦ ʦʜʘʨʝʥʥʳʭ ʫʯʘʱʠʭʩʷ [8]. 

III.  ʈʘʟʣʠʯʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʠ ʢʠʪʘʡʩʢʦʡ ʩʠʩʪʝʤ ɽɻʕ 

ɽʜʠʥʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʵʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʂʠʪʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʝʨʝʭʦʜ ʦʪ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʝʜʠʥʳʤ ʥʘʙʦʨʦʤ ʚʦʧʨʦʩʦʚ, ʝʜʠʥʳʤ ʵʢʟʘʤʝʥʦʤ ʠ ʝʜʠʥʦʡ ʧʘʨʪʠʝʡ ʨʘʙʦʪ ʢ 

ʛʠʙʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʨʷʜʦʤ ʚʦʧʨʦʩʦʚ, 
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ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʧʨʦʚʠʥʮʠʷʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʵʢʟʘʤʝʥʦʚ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʰʠʨʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʳʯʥʳʭ ʢʦʣʣʝʜʞʝʡ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʥʘʙʦʨʫ ʩʪʫʜʝʥʪʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ 

ʧʦʤʦʞʝʪ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʚʳʡʪʠ ʠʟ ʟʘʤʢʥʫʪʦʛʦ ʢʨʫʛʘ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʧʦʜʛʦʪʦʚʢʠ ʪʘʣʘʥʪʦʚ. ɺʦ-

ʚʪʦʨʳʭ, ʚʥʝʜʨʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʟʘʯʠʩʣʝʥʠʷ ʚ ʦʙʳʯʥʳʝ ʢʦʣʣʝʜʞʠ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʳ ʧʦʤʦʞʝʪ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʪʴ ʦʪʙʦʨ ʪʘʣʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʪʘʥʝʪ 

ʚʘʞʥʦʡ ʛʘʨʘʥʪʠʝʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʦʪʙʦʨʘ ʪʘʣʘʥʪʦʚ. ʎʝʣʴʶ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʂʠʪʘʝ ʷʚʣʷʝʪʩʷ ʚʦʩʧʠʪʘʥʠʝ ʪʘʣʘʥʪʦʚ ʨʘʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʠʧʘ 

ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠ ʥʫʞʥʳ ʦʙʱʝʩʪʚʫ. 

ɺʥʝʜʨʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʟʘʯʠʩʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʦʮʝʥʢʠ 

ʵʢʟʘʤʝʥʦʚ, ʦʪʙʦʨʘ ʠ ʧʨʠʝʤʘ, ʩʦʩʨʝʜʦʪʦʯʝʥʠʶ ʚʥʠʤʘʥʠʷ ʥʘ ʧʨʦʚʝʨʢʝ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʢʘʯʝʩʪʚ ʢʘʥʜʠʜʘʪʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʫʯʝʥʠʷ.  

ʇʦʜʭʦʜ ʈʦʩʩʠʠ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥ ʢʠʪʘʡʩʢʦʤʫ. ʆʥʘ ʧʝʨʝʰʣʘ ʦʪ 

ʥʝʟʘʚʠʩʠʤʳʭ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ ʚ ʚʫʟʳ ʢ ʝʜʠʥʦʤʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʵʢʟʘʤʝʥʫ, ʦʙʲʷʚʠʚ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʦ ʧʨʦʙʥʦʤ ʚʚʝʜʝʥʠʠ 

ɽɻʕ, ʯʪʦ ʩʠʩʪʝʤʘ ɽɻʕ ʚʧʝʨʚʳʝ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʧʨʦʙʥʦʤ ʨʝʞʠʤʝ ʩ 1 ʧʦ 14 

ʠʶʥʷ 2001 ʛʦʜʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʝʩʧʫʙʣʠʢʘʭ ʠ ʯʝʪʳʨʝʭ ʦʙʣʘʩʪʷʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ[9]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʠʣʦʪʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʥʘ ʜʨʫʛʠʝ ʨʝʛʠʦʥʳ, ʘ ʧʠʣʦʪʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʙʫʜʫʪ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʪʴʩʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʬʦʨʤʘʪ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ ʚ ʨʦʩʩʠʡʩʢʠʝ ʚʫʟʳ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʠʩʴʤʝʥʥʳʤʠ ʪʝʩʪʘʤʠ, ʥʝ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʫʩʪʥʳʝ 

ʪʝʩʪʳ. ʋʩʪʥʳʝ ʠ ʧʠʩʴʤʝʥʥʳʝ ʪʝʩʪʳ ï ʵʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʛʦ 

ʵʢʟʘʤʝʥʘ ʚ ʚʫʟ. ʋʩʪʥʳʡ ʵʢʟʘʤʝʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʯʝʥʴ ʩʪʨʦʛʠʡ, ʧʨʦʚʦʜʠʪʩʷ 

ʪʨʝʤʷ ʧʨʦʬʝʩʩʦʨʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ, 

ʢʘʥʜʠʜʘʪʘʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʟʘʜʘʥʠʷ, ʧʦʩʣʝ ʦʪʚʝʪʦʚ ʥʘ ʙʠʣʝʪ ʧʨʦʬʝʩʩʦʨ 

ʤʦʞʝʪ ʪʘʢʞʝ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ 
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ʧʨʦʚʝʨʢʦʡ ʦʙʱʠʭ ʢʘʯʝʩʪʚ ʢʘʥʜʠʜʘʪʦʚ [10]. 

IV.  ɺr ʚʦʜʳ 

ʇʦʩʣʝ ʚʩʪʫʧʣʝʥʠʷ ʚ XXI ʚʝʢ ʂʠʪʘʡ ʠ ʈʦʩʩʠʷ ʚʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʦʠ ʝʜʠʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʦʜʥʘʢʦ ʦʥʠ ʜʚʠʞʫʪʩʷ ʚ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ, 

ʦʯʝʚʠʜʥʦ, ʫʞʝ ʥʝ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʧʨʦʩʪʦ ʢʘʢ çʧʨʘʚʠʣʴʥʦ ʠʣʠ 

ʥʝʧʨʘʚʠʣʴʥʦè, çʭʦʨʦʰʦ ʠʣʠ ʧʣʦʭʦè. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʨʫʢʦʚʦʜʷʱʝʡ ʠʜʝʦʣʦʛʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʣʦʞʝʥʘ ʥʘʫʯʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʧʨʘʛʤʘʪʠʯʥʳʡ ʠ ʨʝʘʣʠʩʪʠʯʥʳʡ 

ʥʘʫʯʥʳʡ ʚʟʛʣʷʜ ʥʘ ʨʘʟʚʠʪʠʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʝʥ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʚʝʷʥʠʷʤ ʚʨʝʤʝʥʠ ʠ ʦʪʨʘʟʠʪʴ ʪʝʥʜʝʥʮʠʶ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʘʛʤʘʪʠʟʤ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʨʝʬʦʨʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ 

ʧʦʣʠʪʠʯʝʩʢʠʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʢʫʣʴʪʫʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʂʠʪʘʷ, ʘ ʥʝ 

ʩʣʝʜʦʚʘʪʴ ʪʦʤʫ, ʯʪʦ ʛʦʚʦʨʷʪ ʜʨʫʛʠʝ; ʤʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʝʞʜʫ ʜʨʝʚʥʝʢʠʪʘʡʩʢʠʤ ʜʫʭʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ, ʥʝ ʩʣʝʧʦ ʟʘʫʯʠʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʧʝʨʝʜʦʚʳʝ ʢʦʥʮʝʧʮʠʠ, ʘ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʫʚʘʞʘʷ 

ʪʨʘʜʠʮʠʠ, ʫʯʠʪʳʚʘʷ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʠ ʘʜʘʧʪʠʨʫʷʩʴ ʢ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ [1].. 

ɺʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨʘʭ, ʪʦ ʥʘʤ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʚʩʝʭ ʰʢʦʣ ʠ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʩʚʦʠʭ ʮʝʣʷʭ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʨʦʩʩʠʡʩʢʫʶ ʵʢʟʘʤʝʥʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, 

ʚ ʢʦʪʦʨʦʡ ʨʘʚʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʢʘʢ ʧʠʩʴʤʝʥʥʳʤ, ʪʘʢ ʠ ʫʩʪʥʳʤ 

ʵʢʟʘʤʝʥʘʤ (ʅʘʧʨʠʤʝʨ, ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ, ɺ ʂʠʪʘʝ ʵʢʟʘʤʝʥ ʧʦ 

ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʩʦʩʪʦʠʪ ʠʟ ʧʠʩʴʤʝʥʥʦʡ ʯʘʩʪʠ + ʘʫʜʠʨʦʚʘʥʠʝ.). ɺ 

ʠʩʪʦʨʠʠ ʢʠʪʘʡʩʢʦʡ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʦʚʘʣʦ ʠʩʧʳʪʘʥʠʝ ʚ 

ʚʠʜʝ ʫʩʪʥʦʛʦ ʵʢʟʘʤʝʥʘ, ʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʦʥʦ ʠʩʯʝʟʣʦ. ʉʦʯʝʪʘʥʠʝ 

ʫʩʪʥʳʭ ʠ ʧʠʩʴʤʝʥʥʳʭ ʪʝʩʪʦʚ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʩʤʷʛʯʠʪʴ ʦʙʩʪʘʥʦʚʢʫ ʥʘ 



85 

 

ʵʢʟʘʤʝʥʝ ʠʟ-ʟʘ ʥʝʨʚʦʟʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʠ ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʨʠʪʴ 

ʷʟʳʢʦʚʳʝ ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʜʠʜʘʪʦʚ, ʫʤʝʥʠʝ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʙʩʪʘʥʦʚʢʝ ʠ ʪ.ʜ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʵʪʦ ʪʘʢʞʝ 

ʤʦʞʝʪ ʨʘʟʨʫʰʠʪʴ ʨʘʤʢʠ ʤʥʦʛʦʣʝʪʥʝʛʦ "ʪʝʩʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ", ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, "ʚʳʩʦʢʠʭ ʙʘʣʣʦʚ ʠ ʥʠʟʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ", 

"ʪʝʩʪʦʚʦʡ ʤʘʰʠʥʳ" ʠ ʜʨʫʛʠʭ ʷʚʣʝʥʠʡ. 

ʂʠʪʘʡ ʠ ʈʦʩʩʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʷʭ ʧʨʠʥʷʣʠ ʧʠʣʦʪʥʳʡ ʚʘʨʠʘʥʪ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʰʣʠ ʢ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʧʦʜʭʦʜʫ, ʥʦ ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʮʝʩʩʝ 

ʨʝʘʣʠʟʘʮʠʠ ʝʩʪʴ ʚʩʝ ʞʝ ʦʯʝʚʠʜʥʳʝ ʨʘʟʣʠʯʠʷ. ɺ ʈʦʩʩʠʠ ʚ 2001 ʛʦʜʫ ʧʨʠ 

ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʨʝʬʦʨʤ ʙʳʣ ʯʝʪʢʦ ʦʛʦʚʦʨʝʥ ʝʝ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʩʨʦʢ ï 

5-7 ʣʝʪ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʫʱʝʩʪʚʦʚʘʣʦ ʜʚʘ ʢʦʤʧʣʝʢʪʘ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ 

ʧʨʦʛʨʘʤʤ: ʦʜʠʥ ï ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ, 

ʜʨʫʛʦʡ ï ʜʣʷ ʥʝʟʘʚʠʩʠʤʦʡ ʵʢʩʧʝʨʪʠʟʳ ʢʦʣʣʝʜʞʝʡ ʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ɺ ʩʚʷʟʠ 

ʩ ʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʧʨʠʥʷʪʠʝ ʜʚʫʭ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʩʨʦʢ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ 

ʫʨʦʢʦʚ ʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʨʘʚʥʝʥʠʶ ʜʚʫʭ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʍʦʪʷ ʂʠʪʘʡ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪ ʨʝʬʦʨʤʳ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʝ, 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩʣʠʰʢʦʤ ʯʘʩʪʦ, ʣʠʙʦ ʙʝʟ ʯʝʪʢʠʭ ʩʨʦʢʦʚ, ʣʠʙʦ ʙʝʟ 

ʪʦʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʊʘʢʠʝ ʯʘʩʪʳʝ ʠʟʤʝʥʝʥʠʷ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʥʝ ʪʦʣʴʢʦ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʢʘʥʜʠʜʘʪʦʚ ʠ 

ʦʪʷʛʦʱʘʶʪ ʠʭ ʫʯʝʙʫ, ʥʦ ʠ ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʴʰʠʤ ʪʨʘʪʘʤ ʯʝʣʦʚʝʯʝʩʢʠʭ, 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʜʚʫʭ ʩʪʨʘʥ 

ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʝʬʦʨʤʘ ʩʠʩʪʝʤʳ ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ 

ʚ ʚʫʟʳ ʂʠʪʘʷ ʜʦʣʞʥʘ ʠʜʪʠ ʧʦ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʤʫ ʧʫʪʠ, ʢʦʪʦʨʳʡ ʥʝ 

ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʠ 

ʨʘʟʫʤʥʦʤʫ ʦʪʙʦʨʫ ʪʘʣʘʥʪʦʚ ʚ ʢʦʣʣʝʜʞʘʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʥʦ ʠ ʤʦʞʝʪ 
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ʵʬʬʝʢʪʠʚʥʦ ʧʦʚʳʩʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʨʘʟʚʠʪʠʝ ʠʭ ʣʠʯʥʦʩʪʠ. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʉʊʈʋʂʊʋʈʓ ʀ ʉʆɼɽʈɾɸʅʀʗ 

ʉʊɸʅɼɸʈʊʀɿʀʈʆɺɸʅʅʆɻʆ ɽɼʀʅʆɻʆ ʕʂɿɸʄɽʅɸ ʇʆ 

ʄɸʊɽʄɸʊʀʂɽ ɺ ʈʆʉʉʀʀ ʀ ʂʀʊɸɽ 

ʎʠ ʎʟʠʥʴʩʠʥʴ 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʧʝʜ.ʥ., ʧʨʦʬʝʩʩʦʨ ʐʘʢʠʨʦʚʘ ʃ.ʈ. 

ɸʥʥʦʪʘʮʠʷ. ɺʦʧʨʦʩʳ ʢʠʪʘʡʩʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʠʤʝʶʪ ʙʦʣʝʝ 

ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʭʚʘʪʳʚʘʶʱʫʶ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦʧʨʦʩʳ ʨʦʩʩʠʡʩʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʠʤʝʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʟʥʘʥʠʡ ʠ ʧʨʦʚʝʨʢʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʘʩʩʫʞʜʝʥʠʶ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʷ ʚʦʧʨʦʩʦʚ ʪʝʩʪʦʚ, ʪʦ ʚ ʢʠʪʘʡʩʢʠʭ ʚʦʧʨʦʩʘʭ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ 

ʫʜʝʣʷʝʪʩʷ ʦʩʚʦʝʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʘ ʚ ʨʦʩʩʠʡʩʢʠʭ 

- ʧʨʦʚʝʨʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʪʚʝʪʦʚ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʜʚʫʭ ʩʪʨʘʥ ʪʘʢʞʝ 

ʨʘʟʣʠʯʘʶʪʩʷ: ʢʠʪʘʡʩʢʠʝ ʩʚʝʨʩʪʥʠʢʠ ʣʫʯʰʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʚʳʯʠʩʣʝʥʠʷʤʠ ʠ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʘ ʨʦʩʩʠʡʩʢʠʝ - ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʦʩʩʠʷ, ʂʠʪʘʡ, ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ, 

ʩʪʨʫʢʪʫʨʘ ʵʢʟʘʤʝʥʘ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʠʪʦʛʦʚʘʷ 

ʘʪʪʝʩʪʘʮʠʷ, ʰʢʦʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ. 

ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ (ʜʘʣʝʝ ï ɽɻʕ) ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʚʫʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ʚ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʰʢʦʣʳ. ʉʦʜʝʨʞʘʥʠʝ ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʫʨʦʚʥʝ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʥʠʡ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
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ʦʙʫʯʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʢ ʵʢʟʘʤʝʥʫ. ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʨʘʟʣʠʯʥʘ. 

ʇʦʵʪʦʤʫ ʮʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʩʨʘʚʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʜʚʫʭ ʩʪʨʘʥʘʭ ï ʈʦʩʩʠʠ ʠ 

ʂʠʪʘʝ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʧʫʙʣʠʢʘʮʠʠ ʧʦ 

ʵʪʦʤʫ ʚʦʧʨʦʩʫ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʢʠʪʘʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ ʢ ʩʜʘʯʝ ʠʪʦʛʦʚʦʛʦ 

ʵʢʟʘʤʝʥʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

I. ʉʨʘʚʥʝʥʠʝ ʩʪʨʫʢʪʫʨ ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ 

ʄʘʪʝʤʘʪʠʢʘ - ʚʘʞʥʳʡ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʡ ʧʨʝʜʤʝʪ, ʠʤʝʶʱʠʡ ʩʣʦʞʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʦʭʚʘʪʳʚʘʶʱʠʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʘʣʛʝʙʨʘ, ʛʝʦʤʝʪʨʠʷ, ʪʨʠʛʦʥʦʤʝʪʨʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ, ʘʥʘʣʠʟ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʠ ʩʪʘʪʠʩʪʠʢʘ. ɿʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦ ʵʪʠʤ ʨʘʟʜʝʣʘʤ ʭʦʨʦʰʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʩʝʩʪʦʨʦʥʥʝ 

ʧʨʦʚʝʨʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʛʨʘʤʦʪʥʦʩʪʴ ʠ ʦʙʫʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. 

ɺʦʧʨʦʩʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʪʳ, ʚʢʣʶʯʘʷ ʚʦʧʨʦʩʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʦʪʚʝʪʦʚ, ʚʦʧʨʦʩʳ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʧʫʩʪʦʛʦ ʤʝʩʪʘ, ʚʦʧʨʦʩʳ ʩ 

ʦʪʚʝʪʘʤʠ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʫʯʘʱʠʭʩʷ ʥʘʣʠʯʠʷ ʟʥʘʥʠʡ ʠ 

ʨʘʟʣʠʯʥʳʭ ʥʘʚʳʢʦʚ [1]. ʅʘʧʨʠʤʝʨ, ʚʦʧʨʦʩʳ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʚʳʙʦʨʦʤ 

ʪʨʝʙʫʶʪ ʦʪ ʥʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʷ ʙʳʩʪʨʦ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ; ʚʦʧʨʦʩʳ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʙʣʘʥʢʦʚ ï ʫʤʝʥʠʷ ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ ʠ 

ʜʝʣʘʪʴ ʚʳʙʦʨ; ʚʦʧʨʦʩʳ ʩ ʨʘʟʚʝʨʥʫʪʳʤ ʦʪʚʝʪʦʤ ï ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ; ʚʦʧʨʦʩʳ ʩ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ï ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʕʪʠ ʪʠʧʳ ʟʘʜʘʥʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʙʘʟʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʢʘʯʝʩʪʚ 

ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ ʩ ʮʝʣʴʶ ʦʪʙʦʨʘ ʚʳʜʘʶʱʠʭʩʷ ʪʘʣʘʥʪʦʚ ʜʣʷ ʚʳʩʰʝʛʦ 
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ʦʙʨʘʟʦʚʘʥʠʷ ʂʠʪʘʷ [2]. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʟʘʤʝʥʘʤʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʂʠʪʘʝ, ʩʪʨʫʢʪʫʨʘ 

ʨʦʩʩʠʡʩʢʠʭ ʵʢʟʘʤʝʥʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʘʥʘʣʦʛʠʯʥʘ, ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚ 

ʦʩʥʦʚʥʦʤ ʘʣʛʝʙʨʫ, ʛʝʦʤʝʪʨʠʶ, ʥʘʯʘʣʘ ʘʥʘʣʠʟʘ, ʪʨʠʛʦʥʦʤʝʪʨʠʶ, 

ʚʝʨʦʷʪʥʦʩʪʴ, ʩʪʘʪʠʩʪʠʢʫ ʠ ʜʨʫʛʠʝ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ. ɸʣʛʝʙʨʘ ʧʨʦʚʝʨʷʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʧʦʤʠʥʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʦʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ, ʚʢʣʶʯʘʷ 

ʦʧʝʨʘʮʠʠ ʥʘʜ ʯʠʩʣʘʤʠ, ʥʝʨʘʚʝʥʩʪʚʘ, ʬʫʥʢʮʠʠ, ʨʷʜʳ ʠ ʪ.ʜ. ɻʝʦʤʝʪʨʠʷ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʥʠʤʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʥʷʪʠʡ, ʚʢʣʶʯʘʷ ʬʦʨʤʳ 

ʣʠʥʠʡ, ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʝʣ, ʫʛʣʦʚ, ʨʘʩʩʪʦʷʥʠʡ ʠ ʪ.ʜ. ʊʨʠʛʦʥʦʤʝʪʨʠʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʚʦʡʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, 

ʨʝʰʝʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ ʠ ʪ.ʜ. ɺ ʦʙʣʘʩʪʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʩʪʘʪʠʩʪʠʢʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʚʝʨʢʝ 

ʧʦʥʠʤʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʳʯʠʩʣʝʥʠʷʤ, ʚʢʣʶʯʘʷ 

ʚʳʯʠʩʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠ ʦʩʥʦʚʥʳʝ 

ʧʦʥʷʪʠʷ ʩʪʘʪʠʩʪʠʢʠ [3]. ʌʦʨʤʘʪ ʵʢʟʘʤʝʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʪʠʧʘ 

ʟʘʜʘʥʠʡ: ʚʦʧʨʦʩʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʦʪʚʝʪʦʚ, ʪʨʝʙʫʶʱʠʝ ʦʪ 

ʰʢʦʣʴʥʠʢʦʚ ʩʫʞʜʝʥʠʡ ʠʣʠ ʚʳʙʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ, 

ʫʢʘʟʘʥʥʳʤʠ ʚ ʟʘʜʘʥʠʷʭ, ʠ ʟʘʜʘʥʠʷ ʩ ʨʘʟʚʝʨʥʫʪʳʤʠ ʦʪʚʝʪʘʤʠ, ʪʨʝʙʫʶʱʠʝ ʦʪ 

ʰʢʦʣʴʥʠʢʦʚ ʨʘʩʩʫʞʜʝʥʠʡ, ʨʘʩʯʝʪʦʚ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʣʦʚʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʟʘʜʘʥʠʷʭ. ʉʣʦʞʥʦʩʪʴ ʵʢʟʘʤʝʥʘ ʫʤʝʨʝʥʥʘʷ, ʦʥ 

ʧʨʦʚʝʨʷʝʪ ʚ ʦʩʥʦʚʥʦʤ ʧʦʥʠʤʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ, ʘ ʥʝ ʠʭ 

ʟʘʫʯʠʚʘʥʠʝ, ʜʝʣʘʷ ʘʢʮʝʥʪ ʥʘ ʧʨʦʚʝʨʢʝ ʫʤʝʥʠʷ ʨʘʩʩʫʞʜʘʪʴ ʠ ʣʦʛʠʯʝʩʢʠ 

ʤʳʩʣʠʪʴ. ʊʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦʙʫʞʜʘʝʪ 

ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʚ ʪʦʤ, ʚ ʯʝʤ ʦʥʠ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʶʪʩʷ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʚʦʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʛʨʘʤʦʪʥʦʩʪʴ, ʯʪʦ 

ʧʦʤʦʛʘʝʪ ʠʤ ʣʫʯʰʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʙʫʜʫʱʝʡ ʫʯʝʙʝ ʠ ʞʠʟʥʠ. 

II.  ʉʨʘʚʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʘʜʘʥʠʡ ʪʝʩʪʘ 

ɺ ʩʦʜʝʨʞʘʥʠʠ ʚʦʧʨʦʩʦʚ ʢʠʪʘʡʩʢʠʭ ʵʢʟʘʤʝʥʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚʩʝ 

ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʫʤʝʥʠʶ ʩʪʫʜʝʥʪʦʚ ʦʩʚʘʠʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ 
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ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ. ɺʦʧʨʦʩʳ ʪʝʩʪʘ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʙʘʟʦʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʦʨʠʝʥʪʠʨʫʶʪ ʩʪʫʜʝʥʪʦʚ ʥʘ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯ ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʡ ʠ ʨʘʩʩʫʞʜʝʥʠʡ. ʕʪʦ ʪʨʝʙʫʝʪ ʦʪ ʰʢʦʣʴʥʠʢʦʚ ʥʝ 

ʪʦʣʴʢʦ ʚʣʘʜʝʥʠʷ ʙʘʟʦʚʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʥʦ ʠ ʫʤʝʥʠʷ ʛʠʙʢʦ 

ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʟʥʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʰʘʪʴ ʟʘʜʘʯʠ. ʇʦʩʪʨʦʝʥʠʝ 

ʚʦʧʨʦʩʦʚ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʝʨʠʪʴ ʟʥʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʥʘʚʳʢʠ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʇʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʢʘʥʜʠʜʘʪʳ ʜʦʣʞʥʳ 

ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʤʝʪʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʫʩʣʦʚʠʷʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʚʦʧʨʦʩʘʭ. ʇʨʠ ʵʪʦʤ ʰʢʦʣʴʥʠʢ 

ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʛʣʫʙʦʢʦ ʧʦʥʠʤʘʪʴ ʠ ʫʩʚʘʠʚʘʪʴ ʧʫʥʢʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ, ʥʦ ʠ ʫʤʝʪʴ ʛʠʙʢʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ[4].  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʜʝʠ ʠ ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʢʣʶʯʦʤ ʢ ʨʝʰʝʥʠʶ ʩʣʦʞʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʧʦʤʦʛʘʶʪ ʰʢʦʣʴʥʠʢʘʤ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʠ ʦʩʚʦʠʪʴ 

ʤʘʪʝʤʘʪʠʢʫ. ʅʘ ʵʢʟʘʤʝʥʝ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʂʠʪʘʝ ʢʘʥʜʠʜʘʪʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʦʚʣʘʜʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠʜʝʷʤʠ ʠ ʤʝʪʦʜʘʤʠ, ʯʪʦʙʳ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʦʪʚʝʯʘʪʴ ʥʘ ʩʣʦʞʥʳʝ ʚʦʧʨʦʩʳ ʪʝʩʪʘ. ʂ ʪʘʢʠʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʠʜʝʷʤ ʠ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʜʝʷ ʬʫʥʢʮʠʡ ʠ 

ʫʨʘʚʥʝʥʠʡ, ʠʜʝʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʘʩʩʫʞʜʝʥʠʡ, ʠʜʝʷ ʠʥʜʫʢʮʠʠ ʠ ʪ.ʜ. 

ʅɸʇʈʀʄɽʈ: ʨʝʰʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ1 3x x- > - 

ɸʅɸʃʀɿ: ʈʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʪʨʝʙʫʝʪ ʫʜʘʣʝʥʠʷ ʟʥʘʢʘ 

ʢʦʨʥʷ, ʘ ʧʨʠ ʫʜʘʣʝʥʠʠ ʟʥʘʢʘ ʢʦʨʥʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʦʜʠʥʘʢʦʚʦ ʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳ ʦʙʝ ʩʪʦʨʦʥʳ, ʯʪʦʙʳ ʚʦʟʚʝʩʪʠ ʦʙʝ ʩʪʦʨʦʥʳ ʚ ʢʚʘʜʨʘʪ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʟʥʘʢʘ ʥʝʨʘʚʝʥʩʪʚʘ, ʧʦʵʪʦʤʫ ʢʣʘʩʩʠʬʠʮʠʨʫʡʪʝ ʠ 

ʦʙʩʫʞʜʘʡʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʘʨʠʬʤʝʪʠʢʠ. 

ʈɽʐɽʅʀɽ: ʀʩʭʦʜʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʵʢʚʠʚʘʣʝʥʪʥʦ
1 0
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, ʧʦʣʫʯʠʪʴ 1 3x¢ ¢ʠʣʠ3 5x¢ ¢. ʊʦ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ 

ʠʩʭʦʜʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʠʤʝʝʪ ʚʠʜ { }1 5x x¢ ¢  

ʀʟʫʯʝʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʵʪʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʜʝʡ ʠ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ 

ʰʢʦʣʴʥʠʢʘʤ ʛʣʫʙʞʝ ʧʦʥʠʤʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʠ ʙʦʣʝʝ ʛʠʙʢʦ ʠʭ 

ʨʝʰʘʪʴ. ʆʚʣʘʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠʜʝʷʤʠ ʠ ʤʝʪʦʜʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʰʢʦʣʴʥʠʢʘʤ ʣʫʯʰʝ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ 

ʤʝʪʦʜʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʦʚʳʰʘʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʤʳʰʣʝʥʠʶ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ 

ʚʘʞʥʦ ʨʘʟʚʠʚʘʪʴ ʫ ʰʢʦʣʴʥʠʢʦʚ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ. 

ʈʦʩʩʠʡʩʢʠʡ ʪʝʩʪ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚʩʝʛʜʘ ʚʳʩʦʢʦ ʮʝʥʠʣʩʷ ʟʘ ʫʥʠʢʘʣʴʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʟʘʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʝʨʷʶʪ ʚʝʩʴ ʩʧʝʢʪʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʠ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʘ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʧʦʤʠʥʘʪʴ 

ʬʦʨʤʫʣʳ ʠ ʚʳʧʦʣʥʷʪʴ ʚʳʯʠʩʣʝʥʠʷ. Tʨʝʙʫʶʱʠʭ ʦʪ ʰʢʦʣʴʥʠʢʦʚ ʘʥʘʣʠʟʘ ʠ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠ 

ʧʨʠʤʝʥʠʪʴ ʩʚʦʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ.  

ʅɸʇʈʀʄɽʈ [5]: ʈʦʩʩʠʷ: ɺʦʧʨʦʩ 19. ɼʚʝ ʦʢʨʫʞʥʦʩʪʠ ʢʘʩʘʪʝʣʴʥʳ ʢ 

ʪʦʯʢʝ K. ʇʨʷʤʘʷ AB ʢʘʩʘʪʝʣʴʥʘ ʢ ʧʝʨʚʦʡ ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʝ A ʠ ʢʦ ʚʪʦʨʦʡ 

ʦʢʨʫʞʥʦʩʪʠ ʚ ʪʦʯʢʝ B. ʇʨʷʤʘʷ BK ʧʝʨʝʩʝʢʘʝʪ ʧʝʨʚʫʶ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ 

D, ʘ ʧʨʷʤʘʷ AK - ʧʝʨʚʫʶ ʦʢʨʫʞʥʦʩʪʴ ʚ ʪʦʯʢʝ C.  

(1) ɼʦʢʘʞʠʪʝ, ʯʪʦ ʧʨʷʤʘʷ AD ʧʘʨʘʣʣʝʣʴʥʘ BC;  

(2) ɿʥʘʷ, ʯʪʦ ʨʘʜʠʫʩʳ ʜʚʫʭ ʦʢʨʫʞʥʦʩʪʝʡ ʨʘʚʥʳ 4 ʠ 1, ʥʘʡʜʠʪʝ ʧʣʦʱʘʜʴ 

 AKB. 

ʂʠʪʘʡ: ʚʦʧʨʦʩʳ ʧʦ ʚʳʙʦʨʫ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ, AB - ʜʠʘʤʝʪʨ 

ṩO, AC - ʢʘʩʘʪʝʣʴʥʘʷ ʢ ṩO, BC ʧʝʨʝʩʝʢʘʝʪ ṩO ʚ ʪʦʯʢʝ E.  

(1) ɽʩʣʠ D - ʩʝʨʝʜʠʥʘ AC, ʜʦʢʘʞʠʪʝ, ʯʪʦ DE - ʢʘʩʘʪʝʣʴʥʘʷ ʢ ṩO.  

(2) ɽʩʣʠ OA =3CE, ʥʘʡʜʠʪʝ ʚʝʣʠʯʠʥʫ A᷁CB.  
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ʍʦʪʷ ʵʪʠ ʜʚʘ ʚʦʧʨʦʩʘ ʦʩʥʦʚʘʥʳ ʥʘ ʢʨʫʛʝ, ʚ ʚʦʧʨʦʩʝ ʈʦʩʩʠʠ ʥʝ ʜʘʝʪʩʷ 

ʬʠʛʫʨʘ, ʘ ʦʪʤʝʪʢʘ ʦ ʢʦʤʧʝʪʝʥʮʠʠ ʣʝʞʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʬʠʛʫʨʳ ʠ ʚʳʙʦʨʝ 

ʤʝʪʦʜʘ, ʝʩʣʠ ʞʝ ʬʠʛʫʨʘ ʜʘʥʘ ʠ ʦʛʨʘʥʠʯʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʤʝʪʦʜʘ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʧʨʦʚʝʨʠʪʴ ʪʦʣʴʢʦ ʩʧʦʩʦʙʥʦʩʪʴ ʰʢʦʣʴʥʠʢʘ ʦʧʨʝʜʝʣʠʪʴ 

ʜʘʥʥʫʶ ʬʠʛʫʨʫ ʠ ʩʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ ʠ ʤʘʩʪʝʨʩʪʚʘ ʚ ʦʚʣʘʜʝʥʠʠ ʜʘʥʥʳʤ 

ʤʝʪʦʜʦʤ. ɽʩʣʠ ʞʝ ʢʚʘʣʠʬʠʢʘʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʫʯʘʱʠʝʩʷ ʩʘʤʠ ʦʧʨʝʜʝʣʷʶʪ 

ʛʨʘʬʠʢ ʠ ʚʳʙʠʨʘʶʪ ʤʝʪʦʜ, ʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʵʢʟʘʤʝʥʫ ʜʨʫʛʦʛʦ ʫʨʦʚʥʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʩʪʦʚ ʜʣʷ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ 

ʈʦʩʩʠʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʤʳʰʣʝʥʠʶ ʠ ʥʘʚʳʢʘʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʥʦ ʠ ʛʠʙʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʜʝʡ ʠ ʤʝʪʦʜʦʚ, ʯʪʦʙʳ ʰʢʦʣʴʥʠʢʠ ʤʦʛʣʠ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ 

ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʟʘʜʘʯʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʢʦʣʴʥʠʢʠ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ 

ʦʙʣʘʜʘʪʴ ʧʨʦʯʥʳʤʠ ʙʘʟʦʚʳʤʠ ʟʥʘʥʠʷʤʠ, ʥʦ ʠ ʛʠʙʢʦ ʦʩʚʘʠʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʜʝʠ ʠ ʤʝʪʦʜʳ [6]. ɺ ʮʝʣʦʤ ʟʘʜʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ 

ʈʦʩʩʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʫʤʝʥʠʷ ʨʝʰʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʫʯʝʙʳ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʟʘʤʝʥʫ ʰʢʦʣʴʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʠ ʫʤʝʥʠʶ ʨʝʰʘʪʴ ʨʝʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʯʪʦʙʳ ʣʫʯʰʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʟʘʜʘʥʠʷʤʠ 

ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ɽɻʕ. 

ɼʘʣʝʝ ʷ ʧʨʦʚʝʜʫ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʢʠʪʘʡʩʢʦʡ "ʅʦʚʦʡ ʤʘʪʝʤʘʪʠʢʠ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ" ʠ ʨʦʩʩʠʡʩʢʦʡ "ʄʘʪʝʤʘʪʠʢʠ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ɽɻʕ" ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. 



93 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʂʠʪʘʡʩʢʦʡ "ʅʦʚʦʡ 

ʤʘʪʝʤʘʪʠʢʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ" 

ʈʦʩʩʠʡʩʢʦʡ "ʄʘʪʝʤʘʪʠʢʠ 

ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ɽɻʕ" 

ʎʝʣʴ ʵʢʩʧʝʨʪʠʟʳ ʆʮʝʥʢʘ ʙʘʟʦʚʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ 

ʚʦʦʙʨʘʞʝʥʠʶ, ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʠ ʪʚʦʨʯʝʩʢʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ 

ʆʮʝʥʢʘ ʙʘʟʦʚʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʪʚʦʨʯʝʩʢʦʛʦ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʰʢʦʣʴʥʠʢʦʚ 

ʆʭʚʘʪ ʩʦʜʝʨʞʘʥʠʷ ʇʨʦʜʚʠʥʫʪʘʷ ʘʣʛʝʙʨʘ, 

ʧʣʦʩʢʘʷ ʠ ʪʨʝʭʤʝʨʥʘʷ 

ʛʝʦʤʝʪʨʠʷ, ʪʨʠʛʦʥʦʤʝʪʨʠʷ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʠ ʩʪʘʪʠʩʪʠʢʘ, 

ʧʨʦʠʟʚʦʜʥʳʝ, 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʤʦʜʫʣʠ 

(ʥʘʧʨʠʤʝʨ, ʣʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘ, 

ʪʝʦʨʠʷ ʯʠʩʝʣ ʠ ʪ.ʜ.) 

ʇʨʦʜʚʠʥʫʪʘʷ ʘʣʛʝʙʨʘ (ʩ 

ʥʝʨʘʚʝʥʩʪʚʘʤʠ, ʬʫʥʢʮʠʷʤʠ, 

ʫʨʘʚʥʝʥʠʷʤʠ ʠ ʩʠʩʪʝʤʘʤʠ), 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ, 

ʪʨʠʛʦʥʦʤʝʪʨʠʷ, ʨʷʜʳ, 

ʩʪʘʪʠʩʪʠʢʘ ʠ ʚʝʨʦʷʪʥʦʩʪʴ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʩ 

ʧʨʦʠʟʚʦʜʥʳʤʠ, 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠʥʪʝʛʨʘʣʘʤʠ 

ʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠʥʪʝʛʨʘʣʘʤʠ), 

ʣʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘ 

ʊʠʧ ʚʦʧʨʦʩʘ ʄʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ, 

ʟʘʧʦʣʥʝʥʠʝ ʧʨʦʙʝʣʦʚ, 

ʚʦʧʨʦʩʳ ʩ ʦʪʚʝʪʘʤʠ, ʚʦʧʨʦʩʳ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʚʦʧʨʦʩ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʦʪʚʝʪʦʚ, ʚʦʧʨʦʩʳ ʩ 

ʢʨʘʪʢʠʤ ʦʪʚʝʪʦʤ, ʚʦʧʨʦʩʳ ʩ 

ʨʘʟʚʝʨʥʫʪʳʤ ʦʪʚʝʪʦʤ 

ʋʨʦʚʝʥʴ 

ʩʣʦʞʥʦʩʪʠ 

ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʜʠʟʘʡʥ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʰʢʦʣʴʥʠʢʦʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ, 

ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ 

ʧʨʠʢʣʘʜʥʳʤʠ ʚʦʧʨʦʩʘʤʠ, 

ʪʨʝʙʫʶʱʠʤʠ ʦʪ ʰʢʦʣʴʥʠʢʦʚ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʟʥʘʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ 

ɺʦʧʨʦʩʳ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʧʨʦʚʝʨʷʶʪ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ, 

ʚʦʧʨʦʩʳ ʧʨʦʜʚʠʥʫʪʦʛʦ ʫʨʦʚʥʷ 

ʧʨʦʚʝʨʷʶʪ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʠ ʨʘʟʚʠʪʳʝ ʥʘʚʳʢʠ, ʘ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʚʦʧʨʦʩʳ ʤʦʛʫʪ 

ʧʦʪʨʝʙʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ. 

ʆʩʥʦʚʘ ʦʮʝʥʢʠ ʇʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ 

ʧʦʣʫʯʘʶʪ ʧʦʣʥʫʶ ʦʮʝʥʢʫ, 

ʚʦʧʨʦʩʳ ʩ ʦʪʚʝʪʘʤʠ ʤʦʛʫʪ 

ʦʮʝʥʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʪʘʧʘʤʠ, ʘ ʚʦʧʨʦʩʳ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ 

ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʧʨʦʮʝʩʩʝ 

ʨʝʝhʥʠʷ 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʦʪʚʝʪʦʚ, ʧʦʣʥʦʪʘ 

ʠ ʣʦʛʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʨʝʰʝʥʠʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʩʪʘʚʣʝʥʳ ʟʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ 

ʩʣʦʞʥʳʭ ʟʘʜʘʯ 
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ɺʨʝʤ̫ ʇʨʠʤʝʨʥʦ 120-150 ʤʠʥʫʪ ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 235 ʤʠʥʫʪ 

ʀʪʦʛʦ ʇʦʣʥʘʷ ʦʮʝʥʢʘ ʦʙʳʯʥʦ 

ʩʦʩʪʘʚʣʷʝʪ 150 ʙʘʣʣʦʚ 

ʀʟ 100 ʙʘʣʣʦʚ 

ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ 

ʉʦʜʝʨʞʘʱʠʝ ʟʘʜʘʯʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʘʣʴʥʦʡ 

ʞʠʟʥʴʶ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ 

ʦʪ ʩʪʫʜʝʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʜʣʷ 

ʨʝʰʝʥʠʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʘʜʘʯ 

ɿʘʜʘʯʠ, ʩʦʜʝʨʞʘʱʠʝ ʨʝʘʣʴʥʳʝ 

ʠʣʠ ʚʳʤʳʰʣʝʥʥʳʝ ʩʠʪʫʘʮʠʠ, 

ʪʨʝʙʫʶʱʠʝ ʦʪ ʩʪʫʜʝʥʪʦʚ 

ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ ʚ ʥʝʠʟʚʝʩʪʥʳʭ 

ʩʠʪʫʘʮʠʷʭ 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ 

ʋʯʝʙʥʠʢʠ, ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ, 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʵʢʟʘʤʝʥʘʤ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʨʝʛʠʦʥʘʭ 

ʋʯʝʙʥʠʢʠ, ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ, 

ʧʨʦʰʣʳʝ ʵʢʟʘʤʝʥʳ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ɽɻʕ 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʤʘʪʝʤʘʪʠʢʘ ʥʦʚʦʛʦ 

ʚʩʪʫʧʠʪʝʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ ʚ ʚʫʟʳ ʂʠʪʘʷ ʠ ʤʘʪʝʤʘʪʠʢʘ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ɽɻʕ ʚ 

ʈʦʩʩʠʠ. 

1. ɼʦ ʨʝʬʦʨʤʳ ʤʘʪʝʤʘʪʠʢʘ ʜʝʣʠʣʘʩʴ ʥʘ ʤʘʪʝʤʘʪʠʢʫ ʜʣʷ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʠ 

ʤʘʪʝʤʘʪʠʢʫ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʠʯʝʤ ʤʘʪʝʤʘʪʠʢʘ ʜʣʷ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʙʳʣʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʰʢʦʣʴʥʠʢʦʚ, ʠʟʫʯʘʶʱʠʭ ʧʦʣʠʪʠʢʫ, ʠʩʪʦʨʠʶ ʠ ʛʝʦʛʨʘʬʠʶ, ʘ 

ʤʘʪʝʤʘʪʠʢʘ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ - ʥʘ ʰʢʦʣʴʥʠʢʦʚ, ʠʟʫʯʘʶʱʠʭ ʬʠʟʠʢʫ, ʭʠʤʠʶ ʠ 

ʙʠʦʣʦʛʠʶ, ʠ ʧʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ ʤʘʪʝʤʘʪʠʢʘ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʧʨʝʚʦʩʭʦʜʠʣʘ 

ʤʘʪʝʤʘʪʠʢʫ ʜʣʷ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ. ʇʦʩʣʝ ʨʝʬʦʨʤʳ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʤʘʪʝʤʘʪʠʢʦʡ ʜʣʷ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʙʦʣʴʰʝ ʥʝʪ, ʘ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʦʜʠʥʘʢʦʚ. 

2. ɺ ʈʦʩʩʠʠ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʜʝʣʠʪʩʷ ʥʘ ʙʘʟʦʚʳʡ ʠ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʥʠ. 

ʄʘʪʝʤʘʪʠʢʘ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʦʙʷʟʘʪʝʣʴʥʘ ʜʣʷ ʚʩʝʭ ʫʯʘʱʠʭʩʷ, ʞʝʣʘʶʱʠʭ ʧʦʣʫʯʠʪʴ 

ʘʪʪʝʩʪʘʪ ʦ ʩʨʝʜʥʝʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʘ ʤʘʪʝʤʘʪʠʢʘ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ - ʜʣʷ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ 

ʧʦʩʪʫʧʠʪʴ ʚ ʚʫʟ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ, ʬʠʟʠʯʝʩʢʠʡ, ʠʥʞʝʥʝʨʥʳʡ ʠʣʠ ʜʨʫʛʦʡ 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʡ ʬʘʢʫʣʴʪʝʪ. 

III.  ʉʨʘʚʥʝʥʠʝ ʫʩʧʝʚʘʝʤʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ 

ʋʩʧʝʚʘʝʤʦʩʪʴ ʢʠʪʘʡʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʵʢʟʘʤʝʥʘʭ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʧʨʠʚʣʝʢʘʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʙʤʝʥʦʤ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦʤ. ʉ ʧʦʤʦʱʴʶ ʤʘʩʰʪʘʙʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʝ ʦʙʥʘʨʫʞʠʣʠ [7], ʯʪʦ 
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ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ 

ʦʪʚʝʪʦʚ ʥʘ ʵʪʠ ʟʘʜʘʥʠʷ, ʧʨʠʯʝʤ ʵʪʠ ʨʘʟʣʠʯʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʢʠʪʘʡʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʧʦʢʘʟʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʦʪʣʠʯʠʚʰʠʩʴ ʚ ʟʘʜʘʥʠʷʭ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, 

ʫʤʝʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʠ ʤʝʪʦʜʳ 

ʚʳʯʠʩʣʝʥʠʡ, ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʝʪʥʳʝ ʟʘʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʛʠʙʢʦ 

ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʟʘʜʘʥʠʷʭ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʢʠʪʘʡʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʦʙʣʘʜʘʶʪ 

ʭʦʨʦʰʝʡ ʧʘʤʷʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ, ʫʤʝʶʪ 

ʩʦʭʨʘʥʷʪʴ ʩʧʦʢʦʡʩʪʚʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʙʳʩʪʨʦ ʜʫʤʘʪʴ ʠ 

ʜʝʣʘʪʴ ʚʳʚʦʜʳ [6]. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʧʝʮʠʬʠʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʠʪʘʡʩʢʠʭ 

ʰʢʦʣʴʥʠʢʦʚ ʢ ʵʢʟʘʤʝʥʘʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʘ. ʅʘʧʨʦʪʠʚ, ʨʦʩʩʠʡʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʙʦʣʝʝ 

ʨʘʟʥʦʩʪʦʨʦʥʥʠ, ʦʥʠ ʣʫʯʰʝ ʫʤʝʶʪ ʜʫʤʘʪʴ ʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʨʘʩʩʫʞʜʘʪʴ ʩ 

ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʘʨʛʫʤʝʥʪʘʮʠʶ 

ʜʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʩʧʦʩʦʙʥʳʤʠ ʢ 

ʨʝʰʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʠʝ ʰʢʦʣʴʥʠʢʠ 

ʙʦʣʝʝ ʠʥʥʦʚʘʮʠʦʥʥʳ ʠ ʘʜʘʧʪʠʚʥʳ, ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ 

ʥʦʚʳʭ ʧʨʦʙʣʝʤ ʠ ʙʳʩʪʨʦ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ 

ʟʘʜʘʯʘʤ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʦʙʱʠʝ ʢʘʯʝʩʪʚʘ [8]. ʇʦʜʚʦʜʷ ʠʪʦʛ, 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʠʪʘʡʩʢʠʝ ʠ ʨʦʩʩʠʡʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʦʯʝʚʠʜʥʳʝ ʨʘʟʣʠʯʠʷ ʥʘ ʵʢʟʘʤʝʥʘʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ 

ʨʘʟʣʠʯʠʷʤʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠ ʤʝʪʦʜʘʭ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʚ 

ʜʚʫʭ ʩʪʨʘʥʘʭ, ʪʘʢ ʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʷʭ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʦʥʮʝʧʮʠʷʭ ʜʚʫʭ ʩʪʨʘʥ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʘʥʘʣʠʟʫ ʤʳ 

ʤʦʞʝʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʧʫʩʢʥʳʭ ʵʢʟʘʤʝʥʦʚ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ, ʧʨʦʚʦʜʠʤʳʭ ʰʢʦʣʴʥʠʢʘʤʠ ʜʚʫʭ ʩʪʨʘʥ, ʠ ʧʦʣʫʯʠʪʴ ʧʦʣʝʟʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʙʫʜʫʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʙʤʝʥʦʚ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʯʝʪʢʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʫʩʧʝʚʘʝʤʦʩʪʠ 
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ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʵʢʟʘʤʝʥʘʭ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʜʚʫʭ ʩʪʨʘʥʘʭ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʳ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʦʡ ʠʣʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʢʫʣʴʪʫʨʦʡ ʵʪʠʭ ʩʪʨʘʥ. ʅʘʧʨʦʪʠʚ, ʤʳ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠ 

ʛʣʫʙʦʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʩʪʝʤʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʝʪʦʜʘʭ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʟʘʤʝʥʦʚ ʚ ʜʚʫʭ ʩʪʨʘʥʘʭ, ʯʪʦʙʳ ʚʩʝʩʪʦʨʦʥʥʝ ʠ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʵʢʟʘʤʝʥʦʚ ʚ ʵʪʠʭ ʜʚʫʭ ʩʪʨʘʥʘʭ, 

ʯʪʦʙʳ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʧʦʚʳʩʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʢʠʪʘʡʩʢʠʭ 

ʰʢʦʣʴʥʠʢʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʢʠʪʘʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʝʨʴʝʟʥʦ ʦʙʦʙʱʠʪʴ ʦʧʳʪ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʵʢʟʘʤʝʥʦʚ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʧʨʦʚʝʩʪʠ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ 

ʟʨʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ 

ʢʠʪʘʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ ʢ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʰʢʦʣʳ. 

IV.  ɿʘʢʣʶʯʝʥʠʝ 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʘʚʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʜʝʨʞʘʥʠʝ ʟʘʜʘʥʠʡ 

ʢʠʪʘʡʩʢʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʪʝʩʪʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʜʚʫʭ ʩʪʨʘʥ, ʠʟʫʯʠʪʴ ʩʭʦʜʩʪʚʘ ʠ 

ʨʘʟʣʠʯʠʷ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʮʝʥʢʝ ʟʘʜʘʥʠʡ ʜʣʷ ʠʪʦʛʦʚʳʭ 

ʪʝʩʪʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

ɺʦ-ʧʝʨʚʳʭ, ʤʳ ʩʨʘʚʥʠʣʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʦʧʨʦʩʳ ʢʠʪʘʡʩʢʦʛʦ ʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ. ʉʪʨʫʢʪʫʨʘ ʚʦʧʨʦʩʦʚ ʢʠʪʘʡʩʢʦʛʦ 

ʵʢʟʘʤʝʥʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʙʳʣʘ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʚʢʣʶʯʘʣʘ ʚʦʧʨʦʩʳ ʩ 

ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʚʳʙʦʨʦʤ, ʟʘʧʦʣʥʝʥʠʝʤ ʧʫʩʪʦʛʦ ʤʝʩʪʘ, ʦʪʚʝʪʦʤ ʠ 

ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ. ʉʣʦʞʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ: 

ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ, 

ʧʦʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ, ʘ ʚʦʧʨʦʩʳ ʥʘ 

ʧʨʠʤʝʥʝʥʠʝ - ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʳʤʠ. ɺ ʩʦʜʝʨʞʘʥʠʠ ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʫʩʚʦʝʥʠʶ ʰʢʦʣʴʥʠʢʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʶ ʠʭ ʧʨʠʤʝʥʷʪʴ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʚʝʨʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ 
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ʰʢʦʣʴʥʠʢʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʬʦʨʤʫʣ, ʪʝʦʨʝʤ ʠ ʤʝʪʦʜʦʚ ʠ 

ʫʤʝʥʠʝ ʠʭ ʧʨʠʤʝʥʷʪʴ. ʉʪʨʫʢʪʫʨʘ ʨʦʩʩʠʡʩʢʦʛʦ ʪʝʩʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʘ ʠ ʜʝʣʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʚʦʧʨʦʩʳ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤ 

ʚʳʙʦʨʦʤ ʠ ʨʝʰʝʥʠʝʤ. ɺʦʧʨʦʩʳ ʠʤʝʶʪ ʯʝʪʢʫʶ ʛʨʘʜʘʮʠʶ ʧʦ ʩʪʝʧʝʥʠ 

ʩʣʦʞʥʦʩʪʠ: ʚʦʧʨʦʩʳ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʦʪʚʝʪʦʚ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʧʨʦʩʪʳʤʠ, ʘ ʚʦʧʨʦʩʳ ʩ ʢʦʨʦʪʢʠʤʠ ʦʪʚʝʪʘʤʠ - ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʚʦʧʨʦʩʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʥʘ 

ʫʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʨʝʰʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʧʨʦʚʝʨʢʫ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʤʳ ʩʨʘʚʥʠʣʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʰʢʦʣʴʥʠʢʦʚ 

ʠʟ ʦʙʝʠʭ ʩʪʨʘʥ ʧʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʠʪʘʡʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʣʫʯʰʝ ʩʧʨʘʚʠʣʠʩʴ ʩ 

ʚʳʯʠʩʣʝʥʠʷʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʦʩʩʠʡʩʢʠʝ ʰʢʦʣʴʥʠʢʠ 

ʧʦʢʘʟʘʣʠ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʤʳʰʣʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʢʦʥʮʝʧʮʠʷʭ ʠ ʢʨʠʪʝʨʠʷʭ ʦʮʝʥʢʠ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ 

ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʩʪʦʠʪ ʛʣʫʙʦʢʦ ʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ 

ʫʜʝʣʷʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʫʩʚʦʝʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ ʟʥʘʥʠʡ, ʘ ʨʘʟʚʠʪʠʶ ʫ 

ʰʢʦʣʴʥʠʢʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʠ ʫʯʝʙʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʨʝʛʠʦʥʘʭ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʩʧʨʘʚʝʜʣʠʚʫʶ, 

ʨʘʚʥʦʧʨʘʚʥʫʶ ʠ ʥʘʫʯʥʫʶ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ. 
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ʉʝʢʮʠʷ çʃʫʯʰʘʷ ʧʨʠʢʣʘʜʥʘʷ ʨʘʙʦʪʘè 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅɸʗ ʉʀʉʊɽʄɸ ʆɹʅɸʈʋɾɽʅʀʗ 

ɻɸɿʆɾʀɼʂʆʉʊʅʆɻʆ ʂʆʅʊɸʂʊɸ ɺ ɼʆɹʓɺɸʖʑʀʍ 

ʉʂɺɸɾʀʅɸʍ ʇʆ ɼɸʅʅʓʄ ʇɸʉʉʀɺʅʆʁ ɸʂʋʉʊʀʂʀ  

ɻʠʤʨʘʥʦʚʘ ʂ.ʈ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ 

ʌʠʟʠʢʠ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʄʘʩʣʝʥʥʠʢʦʚʘ ʖ.ʉ. 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʟʦʥ ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤ 

ʘʨʛʫʤʝʥʪʠʨʫʝʪʩʷ ʩʝʨʴʝʟʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʠʟʥʘʢʠ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʪʠʭ ʟʦʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ 

ɺʚʝʜʝʥʠʝ 

ʈʘʟʨʘʙʘʪʳʚʘʥʠʝ ʛʘʟʦʚʳʭ ʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʪʘʢ ʢʘʢ ʚ ʦʩʥʦʚʝ 

ʨʘʟʨʘʙʦʪʢʠ ʣʝʞʘʪ ʢʘʢ ʧʨʠʢʣʘʜʥʳʝ, ʪʘʢ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʥʘʥʠʷ ʧʦ 

ʙʦʣʴʰʦʤʫ ʩʧʝʢʪʨʫ ʥʘʫʢ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʛʝʦʣʦʛʠʝʡ, ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʩʢʚʘʞʠʥʘʭ. ɸʢʪʫʘʣʴʥʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʪʱʘʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʣʦʝʚ 

ʠ ʠʭ ʩʚʦʡʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʠ ʧʨʦʮʝʩʩʘʭ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʣʘʩʪʝ. ɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʩ ʤʦʤʝʥʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 



100 

 

ʦʪʢʨʳʪʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦ ʠʟʚʣʝʯʝʥʠʷ ʟʘʧʘʩʦʚ, ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [1]. 

ʅʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʘʟʘ ʠ ʥʝʬʪʠ ʘʢʪʫʘʣʴʥʘ 

ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢʠʭ 

ʠʥʪʝʨʚʘʣʦʚ ʟʘʯʘʩʪʫʶ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʘ 

ʨʘʟʨʘʙʦʪʦʢ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʵʪʠʭ ʟʦʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʘʥʘʣʠʟ ʢʝʨʥʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʢʘʨʦʪʘʞʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʦʚ ʜʦʩʪʘʪʦʯʥʦ 

ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʠ ʪʨʫʜʦʝʤʢʠʝ ʠʣʠ ʞʝ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʦʩʣʦʞʥʷʝʪʩʷ ʨʷʜʦʤ 

ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʩʭʦʞʝʩʪʴʶ ʧʦʚʝʜʝʥʠʷ ʬʣʶʠʜʦʚ. ɸʢʫʩʪʠʯʝʩʢʘʷ ʚʦʣʥʘ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʧʨʠʟʥʘʢʠ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʵʪʠʭ ʟʦʥ ʠ ʚʦ ʤʥʦʛʦʤ ʦʙʣʝʛʯʘʣʠ ʙʳ 

ʘʥʘʣʠʟ ʩʢʚʘʞʠʥʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʘʥʥʳʭ ʧʘʩʩʠʚʥʦʡ ʘʢʫʩʪʠʢʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʦʥ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ ʚ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

2. ʇʦʜʛʦʪʦʚʠʪʴ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʪʴ ʜʘʥʥʳʝ ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʩʢʚʘʞʠʥ. ʉʦʩʪʘʚʠʪʴ ʠ ʨʘʟʤʝʪʠʪʴ ʙʘʟʳ ʜʘʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ ʠ ʣʠʢʘ.  

3. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

4. ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ ʥʘ ʧʨʦʤʳʩʣʦʚʳʭ ʜʘʥʥʳʭ.  

1. ʆʙʟʦʨ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 
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ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ 

ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʘʯʘʩʪʫʶ ʦʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʰʴ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʠʣʠ ʤʫʟʳʢʠ, ʥʦ ʚʩʝ ʤʝʥʴʰʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʙʱʝʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʚʫʢʦʚʦʡ ʩʨʝʜʳ [2]. ʉʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ [3] ʣʶʜʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʪʠʧʳ ʩʦʙʳʪʠʡ ʧʦ ʟʚʫʢʘʤ ʠ 

ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ ʘʢʫʩʪʠʢʠ ʜʣʷ ʘʥʘʣʠʟʘ ʤʳ ʙʝʨʝʤ 

ʜʘʥʥʳʝ ʩʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʰʫʤʦʤʝʨʘ (ʨʠʩʫʥʦʢ 1.1). ʕʪʦʪ ʧʨʠʙʦʨ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʝʥ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʜʘʞʝ ʦʯʝʥʴ ʩʣʘʙʳʝ ʩʠʛʥʘʣʳ, ʬʠʢʩʠʨʫʷ ʘʢʫʩʪʠʯʝʩʢʠʡ ʰʫʤ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ. 

 

ʈʠʩʫʥʦʢ 1.1 ʉʧʝʢʪʨʘʣʴʥʳʡ ʰʫʤʦʤʝʨ 

1.1 ʇʨʦʙʣʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʚ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ 

ɼʦʩʪʘʪʦʯʥʦ ʚʝʩʦʤʦʡ ʚ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʩʬʝʨʝ ʩʯʠʪʘʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ ʚ ʩʢʚʘʞʠʥʝ, ʧʦʩʢʦʣʴʢʫ 

ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʜʘʝʪ ʧʦʤʦʱʴ ʚ ʦʮʝʥʢʝ ʟʘʧʘʩʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʮʝʥʢʠ 

ʧʣʘʩʪʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʂʦʥʪʘʢʪʳ ʬʣʶʠʜʦʚ ʤʦʛʫʪ 

ʠʟʤʝʥʷʪʴʩʷ, ʘ ʪʘʢʞʝ ʩʜʚʠʛʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʷʚʣʝʥʠʷ ʨʘʟʣʦʤʦʚ, 

ʧʦʣʫʧʨʦʥʠʮʘʝʤʳʭ ʙʘʨʴʝʨʦʚ, ʠʟʤʝʥʝʥʠʡ ʢʘʯʝʩʪʚʘ ʧʦʨʦʜʳ ʠʣʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʘ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [4]. ɿʘʯʘʩʪʫʶ 

ʵʪʘ ʟʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʦʤʥʠʪʝʣʴʥʦ, ʥʘʧʨʠʤʝʨ, ʘʚʪʦʨʳ ʚ [4] 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʥʘʣʠʟ ʛʨʘʜʠʝʥʪʦʚ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʜʘʝʪ 

ʥʝʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʤʥʦʞʝʩʪʚʘ ʤʝʪʦʜʦʚ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ: ʦʪʙʦʨ ʧʨʦʙ ʬʣʶʠʜʘ, ʘʥʘʣʠʟ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʤʝʨʝʥʠʝ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʘʥʘʣʠʟ ʢʝʨʥʘ ʠ ʪ. ʜ. ʆʜʥʘʢʦ 
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ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ, ʢʘʢ 

ʚʨʝʤʝʥʥʳʭ, ʪʘʢ ʠ ʬʠʥʘʥʩʦʚʳʭ.  

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʘʟʦʞʠʜʢʦʩʪʥʳʡ ʢʦʥʪʘʢʪ 

ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʪʘʢ ʢʘʢ ʵʪʦʪ ʪʝʨʤʠʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʢʦʥʪʘʢʪʘ: ʛʘʟʦʚʦʜʷʥʦʡ, ʛʘʟʦʥʝʬʪʷʥʦʡ ʠ ʥʝʬʪʝʚʦʜʷʥʦʡ 

ʢʦʥʪʘʢʪʳ. ɺʝʱʝʩʪʚʘ ʨʘʟʥʳʝ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʚʦʠ ʩʚʦʡʩʪʚʘ.  

  

ʈʠʩʫʥʦʢ 1.2 ʅʝʦʧʨʝʜʝʣʝʥʥʳʡ ʰʫʤ: ʛʘʟʦʞʠʜʢʦʩʪʥʳʡ ʢʦʥʪʘʢʪ ʠʣʠ ʣʠʢ? 

ɽʩʣʠ ʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʢʫʩʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ, ʪʦ ʧʦʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʠʥ ʥʶʘʥʩ: ʢʦʥʪʘʢʪ ʦʯʝʥʴ 

ʩʭʦʞ ʩ ʣʠʢʦʤ ʠ ʵʪʦʪ ʤʦʤʝʥʪ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ (ʨʠʩʫʥʦʢ 1.2). 

1.2. ʆʙʟʦʨ ʧʨʠʟʥʘʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ɺ ʦʩʥʦʚʥʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʘ ʜʣʷ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʘ. ʕʪʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ 

ʩʧʝʢʪʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʤʧʣʠʪʫʜʳ ʯʘʩʪʦʪʳ ʩʠʛʥʘʣʘ 

ʚʦ ʚʨʝʤʝʥʠ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʷ (ʨʠʩʫʥʦʢ 1.3). ʅʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʘʥʘʣʠʟ 

ʩʧʝʢʪʨʦʛʨʘʤʤʳ ʧʦʜʨʘʟʫʤʝʚʘʣ ʨʫʯʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʩʦʙʳʪʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʩʧʝʢʪʨʦʛʨʘʤʤʝ.  
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ʈʠʩʫʥʦʢ 1.3 ɺʠʜ ʧʘʥʝʣʠ ʰʫʤʦʤʝʪʨʠʠ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʩʢʚʘʞʠʥʳ 

ʉʝʡʯʘʩ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ ʠʟ ʩʠʛʥʘʣʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ. ɺ ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 4 ʩʧʝʢʪʨʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ [5]. ʊʨʠ ʠʟ ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ, 

ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʜʠʩʢʨʝʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ (DTF) ʩ 

ʧʝʨʝʢʨʳʚʘʶʱʠʤʠʩʷ ʦʢʥʘʤʠ, ʠʟʚʣʝʢʘʝʤʳʤʠ ʠʟ ʩʠʛʥʘʣʘ ʠʣʠ ʞʝ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ (STFT), ʩʦʟʜʘʶʱʠʡ ʚʨʝʤʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ ʜʣʷ ʯʘʩʪʦʪ ʩʠʛʥʘʣʘ. ɺʳʯʠʩʣʝʥʠʝ STFT ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʘʟʜʝʣʝʥʠʝ ʜʣʠʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʫʯʘʩʪʢʠ 

ʨʘʚʥʦʡ ʜʣʠʥʳ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ɿʘʯʘʩʪʫʶ ʜʣʷ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 3 

ʚʘʨʠʘʥʪʘ ʩʧʝʢʪʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ STFT ʠ ʩʢʘʣʦʛʨʘʤʤʫ, 

ʧʦʣʫʯʝʥʥʫʶ ʠʟ ʧʨʠʤʝʥʝʥʠʷ ʚʝʡʚʣʝʪ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ.  

2. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʘʥʘʣʠʟʫ ʧʨʠʤʝʥʠʤʳʭ ʤʝʪʦʜʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʵʪʘʧʳ ʨʘʙʦʪʳ. ɼʣʷ ʵʪʦʛʦ ʤʳ ʩʪʨʦʠʤ ʙʣʦʢ-ʩʭʝʤʫ ʧʦ ʚʩʝʡ ʨʘʙʦʪʘ 

(ʨʠʩʫʥʦʢ 3.1). ʇʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʠ ʟʘʜʘʯʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ, ʧʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʚʳʙʨʘʥʘ ʩʨʝʜʘ ʚʳʯʠʩʣʝʥʠʡ ï MATLAB .  

 

ʈʠʩʫʥʦʢ 2.1. ɹʣʦʢ-ʩʭʝʤʘ ʵʪʘʧʦʚ ʨʘʙʦʪʳ 

˽͎͍ͦ͒ͦͭͦ͊͟ 
ͫ·ͪ·ͻ 
͒͊ͤͤ·ͻ 

˭͎͊ͪͯ͊͘͟ 
͒͊ͤͤ·ͻ

˽͔͍͙͔ͪ͒͊ͪͭ͡Έͤ͊Ύ 
ͦ͋ͪ͊͋ͦͭ͊͟

͙͍͙͔̅ͦͪͣͪͦ͊ͤ 
͔ͪ͊ͣ͘;͔͚ͤͤͦ ͙ 
͔͔ͤͪ͊ͣ͘;͔͚ͤͤͦ 

ˣ˨

˾͊ͪ͊͋ͦͭ͊͘͟
ML

͔͔͚ͣͦ͒͡

˴͙͊ͫ͡ͺ͙͊͟ͼ͙Ύ 
ͨͦ ͙ͭͨͯ ΄ͯͣ͊

˻ͼ͔ͤ͊͟ 
Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟
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2.1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ  

1. ʇʦʜʛʦʪʦʚʢʘ ʩʳʨʳʭ ʜʘʥʥʳʭ  

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʤʳ ʧʨʦʚʦʜʠʣʠ ʧʦʜʛʦʪʦʚʢʫ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ, 

ʟʘʛʨʫʞʘʣʠ ʜʘʥʥʳʝ ʩ ʰʫʤʦʤʝʨʘ, ʧʨʦʚʦʜʠʣʠ ʫʚʷʟʢʫ ʢ ʛʣʫʙʠʥʝ, ʩʪʨʦʠʣʠ SNL-

ʧʘʥʝʣʠ ʠ ʚʳʜʝʣʷʣʠ ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʠʥʪʝʨʚʘʣʳ (ʨʠʩʫʥʦʢ 2.2). 

 

ʈʠʩʫʥʦʢ 2.2 ʇʦʜʛʦʪʦʚʢʘ ʩʳʨʳʭ ʜʘʥʥʳʭ 

ɺʩʝʛʦ ʙʳʣʦ ʦʙʨʘʙʦʪʘʥʦ 37 ʩʢʚʘʞʠʥ, ʠʟ ʥʠʭ ʜʘʥʥʳʝ ʩ 7 ʩʢʚʘʞʠʥ ʫʰʣʠ ʚ 

ʪʝʩʪʦʚʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʘ ʜʘʥʥʳʝ ʩ 30 ʩʢʚʘʞʠʥ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʘʣʛʦʨʠʪʤʘ.  

  

ʈʠʩʫʥʦʢ 2.3 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦ ʪʠʧʫ ʰʫʤʘ 

2. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʩ ʰʫʤʦʤʝʨʘ ʠʤʝʶʪ ʙʦʣʴʰʫʶ 

ʨʘʟʤʝʨʥʦʩʪʴ, ʪʦ, ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʘʥʘʣʠʟʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺʩʝ ʜʘʥʥʳʝ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʤʳ ʠʟʥʘʯʘʣʴʥʦ ʟʘʛʨʫʞʘʣʠ ʚ 3 ʙʘʟʳ ʜʘʥʥʳʭ: 

ʧʝʨʚʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʪʦʨʘʷ ʜʣʷ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʠ ʪʨʝʪʴʷ - ʪʝʩʪʦʚʘʷ. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ 

ʚʳʩʯʠʪʳʚʘʣʠ ʟʥʘʯʝʥʠʷ ʬʦʥʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʫʜʘʣʷʣʠ ʝʛʦ ʠ ʧʝʨʝʭʦʜʠʣʠ ʢ 

7

23

7

LEAK GFL TEST
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ʧʦʜʩʯʝʪʘʤ ʧʘʨʘʤʝʪʨʦʚ: ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪʨʘʞʝʥʠʷ ʠ ʘʚʪʦʨʝʛʨʝʩʩʠʠ, LAR 

ʢʦʵʬʬʠʮʠʝʥʪʳ, PSD, MFCC.  

2.2 ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʥʘ 

ʧʨʦʤʳʩʣʦʚʳʭ ʜʘʥʥʳʭ 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʜʘʥʥʳʭ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ, ʤʳ 

ʧʨʝʩʪʫʧʠʣʠ ʢ ʦʙʫʯʝʥʠʶ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ 

ʨʘʩʩʤʦʪʨʝʥʦ ʦʢʦʣʦ 10 ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʧʦʜʙʠʨʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʪʘʢʞʝ ʤʝʥʷʣʠʩʴ ʙʘʟʳ 

ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ: ʛʘʟʦʞʠʜʢʦʩʪʥʳʡ ʢʦʥʪʘʢʪ ʠ ʣʠʢʠ; ʛʘʟʦʚʦʜʷʥʦʡ, 

ʛʘʟʦʥʝʬʪʷʥʦʡ, ʛʘʟʦʚʦʜʥʳʡ ʢʦʥʪʘʢʪʳ ʠ ʣʠʢʠ.  

ʆʙʨʘʪʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʘʥʘʣʠʟʘ ʤʳ ʦʪʦʙʨʘʣʠ ʣʫʯʰʫʶ ʤʦʜʝʣʴ ʠ ʧʘʨʘʤʝʪʨ ʜʣʷ ʦʙʫʯʝʥʠʷ ï Ensemble 

KNN, ʦʙʫʯʝʥʥʘʷ ʥʘ PSD. ʅʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʙʘʟʘ ʜʘʥʥʳʭ, ʚ 

ʢʦʪʦʨʦʡ ʛʘʟʦʞʠʜʢʦʩʪʥʳʡ ʢʦʥʪʘʢʪ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʧʦʜʚʠʜʳ, ʧʦʢʘʟʘʣʘ 

ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʭ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʦʙʫʯʝʥʠʷ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʚʠʜʳ ʢʦʥʪʘʢʪʘ ʚ 

ʦʜʥʫ ʙʘʟʫ. 

ʊʘʙʣʠʮʘ 2.1 ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʦʯʥʦʩʪʠ ʜʣʷ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ 

ʄʝʪʦʜ ɹʘʟʘ ʜʘʥʥʳʭ  ʇʘʨʘʤʝʪʨ ʊʦʯʥʦʩʪʴ 

K-means ɻɺ, ɻʅ, ʅɺ ʠ ʣʠʢ PSD 56% 

Ensemble KNN ɻɾ ʢʦʥʪʘʢʪ ʠ ʣʠʢ PSD 96,1% 

LSTM ɻɾ ʢʦʥʪʘʢʪ ʠ ʣʠʢ MFCC 87% 

SVM (Quadratic) ɻɾ ʢʦʥʪʘʢʪ ʠ ʣʠʢ PSD 92,9% 

Tree, LightGBM ɻɾ ʢʦʥʪʘʢʪ ʠ ʣʠʢ MFCC 93,7% 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʘʥʩʘʤʙʣʴ K ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ ï ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ 

ʤʝʪʦʜ ʂ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ. ɸʥʩʘʤʙʣʝʚʳʝ ʤʝʪʦʜʳ ʩʦʚʤʝʱʘʶʪ ʦʮʝʥʢʠ 

ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʫʣʫʯʰʝʥʥʦʡ ʤʦʜʝʣʠ. ʇʦʩʣʝ 

ʦʙʫʯʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʠ ʚʳʙʦʨʘ ʣʫʯʰʝʛʦ ʤʝʪʦʜʘ ʤʳ ʦʧʨʦʙʦʚʘʣʠ 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʘ ʪʝʩʪʦʚʦʡ ʙʘʟʝ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʢ ʥʘ ʜʘʥʥʳʭ 
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ʩ ɺʏ, ʪʘʢ ʥʘ ʜʘʥʥʳʭ ʩ ʅʏ ʢʘʥʘʣʘ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʣʠʢʘ ʠ ʛʘʟʦ-

ʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ ʠʤʝʶʪ ʦʪʣʠʯʠʷ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʜʚʫʭ ʪʠʧʦʚ.  

ʊʘʙʣʠʮʘ 2.2 ʊʦʯʥʦʩʪʴ ʠ ʦʰʠʙʢʠ ʜʣʷ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ 
 

HFP LFP 

Leak GFL  Leak GFL  

Accuracy 92,1% 67,9% 

Recall 98,3% 78,6% 48,9% 96,9% 

Precision 90,8% 95,7% 96% 55,4% 

F1 score* 0,944 0,863 0,648 0,705 

ʅʘ ʨʠʩʫʥʢʝ 2.4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʩʪʦʚʘʷ ʩʢʚʘʞʠʥʘ, ʟʘʤʝʨʳ ʙʳʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʳ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ. ɺ ʜʘʥʥʦʡ ʩʢʚʘʞʠʥʝ ʧʝʨʝʜ ʥʘʤʠ ʦʜʠʥ ʣʠʢ ʠ 

ʦʜʠʥ ʛʘʟʦʞʠʜʢʦʩʪʥʳʡ ʢʦʥʪʘʢʪ, ʦʜʥʘʢʦ ʚʦ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʦʥ ʥʝʤʥʦʛʦ 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʰʝ. ʅʘʰ ʘʣʛʦʨʠʪʤ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʨʘʩʧʦʟʥʘʣ ɻɾʂ 

(ʦʪʤʝʯʝʥ ʩʠʥʠʤ ʮʚʝʪʦʤ) ʢʘʢ ʥʘ ɺʏ, ʪʘʢ ʠ ʥʘ ʅʏ ʜʘʥʥʳʭ, ʦʜʥʘʢʦ ʩ ʣʠʢʦʤ 

(ʦʪʤʝʯʝʥ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ) ʙʦʣʝʝ ʪʦʯʥʳʤ ʦʢʘʟʘʣʩʷ ʘʣʛʦʨʠʪʤ, ʦʙʫʯʝʥʥʳʡ ʥʘ 

ɺʏ ʜʘʥʥʳʭ.   

 

ʈʠʩʫʥʦʢ 2.4 ʈʝʟʫʣʴʪʘʪʳ ʥʘ ʪʝʩʪʦʚʦʡ ʩʢʚʘʞʠʥʝ ˉ3 

ʅʘ ʨʠʩʫʥʢʝ 2.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʱʝ ʦʜʥʘ ʪʝʩʪʦʚʘʷ ʩʢʚʘʞʠʥʘ, ʦʜʥʘʢʦ 

ʟʜʝʩʴ ʙʳʣ ʣʠʰʴ ʛʘʟʦ-ʞʠʜʢʦʩʪʥʳʡ ʢʦʥʪʘʢʪ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʚʝʨʥʦ 

ʦʧʨʝʜʝʣʠʣʩʷ ʥʘʰʠʤ ʘʣʛʦʨʠʪʤʦʤ ʢʘʢ ʥʘ ɺʏ, ʪʘʢ ʠ ʥʘ ʅʏ ʜʘʥʥʳʭ. ʀʩʭʦʜʷ ʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚʥʝʜʨʠʪʴ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʧʨʦʮʝʩʩ ʥʝʬʪʝʩʝʨʚʠʩʥʦʡ ʢʦʤʧʘʥʠʠ.  

GFL (BO) 

GFL (SI) 

Correctly detected 
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ʈʠʩʫʥʦʢ 2.5 ʈʝʟʫʣʴʪʘʪʳ ʥʘ ʪʝʩʪʦʚʦʡ ʩʢʚʘʞʠʥʝ ˉ4 

ɿʘʢʣʶʯʝʥʠʝ 

1. ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʟʫʯʝʥʘ ʥʝ ʜʦ ʢʦʥʮʘ ʠ ʷʚʣʷʝʪʩʷ ʥʘ ʜʘʥʥʦʡ 

ʤʦʤʝʥʪ ʘʢʪʫʘʣʴʥʦʡ ʚ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʩʬʝʨʝ.       

2. ʇʦʜʛʦʪʦʚʣʝʥʘ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʘ ʙʘʟʳ ʜʘʥʥʳʭ ʩ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʩʢʚʘʞʠʥ.  

3. ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʣʝʢʩʳ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʢʦʥʪʘʢʪʘ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ: ʩʧʝʢʪʨʘʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪʨʘʞʝʥʠʷ, 

LAR ʢʦʵʬʬʠʮʠʝʥʪʳ, MFCC ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʤʝʪʦʜʘ ʙʳʣ ʫʛʣʫʙʣʝʥʥʦ ʨʘʩʩʤʦʪʨʝʥ - Ensemble 

KNN.  

4. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʝʙʷ ʧʦʢʘʟʘʣ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

Ensemble KNN, ʦʙʫʯʝʥʥʳʡ ʥʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʷʭ ʤʦʱʥʦʩʪʠ. 

ʊʦʯʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʠʣʘ 96,4%, ʘ ʥʘ 

ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ 92,1%. ʉʠʩʪʝʤʘ ʚʥʝʜʨʝʥʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ.  
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ʏʀʉʃɽʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʀɿʆʃʗʎʀʀ 

ʆɹɺʆɼʅɽʅʅʆɻʆ ɺʓʉʆʂʆʇʈʆʅʀʎɸɽʄʆɻʆ ʉʃʆʗ ɺ 

ʋʉʃʆɺʀʗʍ ʅɽʆʇʈɽɼɽʃɽʅʅʆʉʊʀ ɽɻʆ ʇʆʃʆɾɽʅʀʗ ɺ 

ʅɽʌʊʗʅʆʄ ʇʃɸʉʊɽ 

ʉʘʣʠʤʴʷʥʦʚʘ ɼ.ʈ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʇʦʪʘʰʝʚ ʂ.ɸ. 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠʟʦʣʷʮʠʠ ʚ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʤ ʩʣʦʝ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʝʛʦ ʛʝʦʤʝʪʨʠʠ ʚ ʤʝʞʩʢʚʘʞʠʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʦʧʪʠʤʘʣʴʥʳʤ 

ʨʘʟʤʝʱʝʥʠʝʤ ʠʟʦʣʷʮʠʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʧʣʘʩʪʢʘ. 

ɼʣʷ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʛʦ ʤʝʩʪʘ ʠʟʦʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 

ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʘ 

ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʧʣʘʩʪʘ ʠ 

ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʝʬʪʷʥʦʡ ʧʣʘʩʪ, ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʡ ʩʣʦʡ, 

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʦʙʚʦʜʥʝʥʠʝ, ʠʟʦʣʷʮʠʷ, 

ʩʪʦʭʘʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʜʚʫʭʬʘʟʥʘʷ ʬʠʣʴʪʨʘʮʠʷ, ʯʠʩʣʝʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʴ ʪʨʫʙʦʢ ʪʦʢʘ. 

ʇʨʦʮʝʩʩ ʧʦʠʩʢʘ ʠ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʥʝʤʘʣʳʤ 

ʨʠʩʢʦʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʵʪʦʡ ʩʬʝʨʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʛʥʦʟʳ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʘʪʝʛʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʟʘʣʝʞʝʡ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʪʘʢʠʭ 
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ʢʘʢ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʠʣʠ ʦʪʢʘʟ ʦʪ ʥʝʛʦ, ʧʨʠʥʠʤʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʧʘʨʘʤʝʪʨʦʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʦʜʥʦʟʥʘʯʥʳ [1].  

ɺ ʩʣʫʯʘʝ ʟʘʚʦʜʥʝʥʠʷ ʥʝʬʪʷʥʳʭ ʧʣʘʩʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʡ ʩʣʦʡ (ʩʫʧʝʨʢʦʣʣʝʢʪʦʨ), ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʚʦʜʘ ʯʝʨʝʟ ʥʠʭ ʙʳʩʪʨʦ ʜʦʩʪʠʛʘʝʪ 

ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ. ʆʜʥʠʤ ʠʟ ʜʦʩʪʫʧʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʨʘʥʦʚ ʥʝʧʦʜʚʠʞʥʦʛʦ ʪʠʧʘ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʜʝʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʤʦʣ, ʩʠʣʠʢʘʪʦʚ ʠʣʠ ʧʦʣʠʤʝʨʦʚ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʦʭʚʘʪ ʧʣʘʩʪʘ ʧʨʠ ʟʘʚʦʜʥʝʥʠʠ ʟʘ ʩʯʝʪ 

ʠʟʦʣʷʮʠʠ ʧʨʦʤʳʪʳʭ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʭ ʧʨʦʧʣʘʩʪʢʦʚ [2]. 

ɺ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʛʦ ʩʣʦʷ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʠʛʦʜʥʘ ʜʣʷ 

ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʨʝʰʝʥʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʟʘʜʘʯ ʧʨʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʬʪʷʥʦʡ ʧʣʘʩʪ ʚ ʩʚʷʟʠ ʩ 

ʥʝʩʦʠʟʤʝʨʠʤʳʤʠ ʟʘʪʨʘʪʘʤʠ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʩʨʦʢʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʤʝʩʪʦ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦ 

ʟʘʪʨʘʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʦʜʥʦʡ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ 

ʤʦʜʝʣʴʶ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ ʩʣʫʯʘʡ 

ʨʝʘʣʠʟʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʧʣʘʩʪʘ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪ ʚʦʧʨʦʩ ʦʙ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʟʫʯʝʥʦ ʧʦʚʝʜʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʦʣʷʮʠʠ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʛʦ ʦʙʚʦʜʥʝʥʥʦʛʦ ʧʨʦʧʣʘʩʪʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʤʝʞʩʢʚʘʞʠʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʨʠʚʠʟʥʳ ʩʫʧʝʨʢʦʣʣʝʢʪʦʨʘ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʤ 

ʧʦʚʝʜʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ɼʣʷ ʙʳʩʪʨʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʚʫʤʝʨʥʘʷ ʤʦʜʝʣʴ 

ʬʠʣʴʪʨʘʮʠʠ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʨʫʙʢʝ ʪʦʢʘ, ʧʝʨʝʤʝʥʥʘʷ ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ 
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ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ ʧʷʪʠʪʦʯʝʯʥʦʡ ʩʠʩʪʝʤʳ ʟʘʚʦʜʥʝʥʠʷ [3-5].  ʈʘʩʯʝʪʳ 

ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʦʪʥʦʰʝʥʠʷ ʚʷʟʢʦʩʪʠ ʚʦʜʥʦʡ ʬʘʟʳ ʢ ʚʷʟʢʦʩʪʠ ʥʝʬʪʷʥʦʡ 

ʬʘʟʳ - 1/1 ʚ ʤʦʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʨʘʚʥʦʚʷʟʢʠʭ ʬʘʟ ʠ 1/6 ʜʣʷ ʙʦʣʝʝ ʚʷʟʢʦʡ 

ʥʝʬʪʷʥʦʡ ʬʘʟʳ. ʇʨʦʮʝʩʩ ʨʘʟʤʝʱʝʥʠʷ ʠʟʦʣʠʨʫʶʱʠʭ ʩʦʩʪʘʚʦʚ, ʪʨʝʙʫʶʱʠʡ 

ʜʣʷ ʩʚʦʝʛʦ ʦʧʠʩʘʥʠʷ ʧʦʩʪʘʥʦʚʢʠ ʠ ʨʝʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ ʤʥʦʛʦʬʘʟʥʦʡ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʬʠʣʴʪʨʘʮʠʠ [6], ʥʝ ʤʦʜʝʣʠʨʦʚʘʣʩʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʯʘʩʪʦʢ ʧʣʘʩʪʘ, ʷʚʣʷʶʱʠʡʩʷ ʵʣʝʤʝʥʪʦʤ ʟʘʚʦʜʥʝʥʠʷ 

ʧʷʪʠʪʦʯʝʯʥʦʡ ʩʭʝʤʳ ʨʘʩʩʪʘʥʦʚʢʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʦʚʝʨʰʝʥʥʳʭ ʧʦ ʩʪʝʧʝʥʠ 

ʚʩʢʨʳʪʠʷ ʩʢʚʘʞʠʥ (ʨʠʩ.1, ʘ) [7]. ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʣʦʷ 

ʩʫʧʝʨʢʦʣʣʝʢʪʦʨʘ ʥʘ ʛʨʘʥʠʮʘʭ ʪʨʫʙʢʠ ʪʦʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʠʟ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ ʧʦ ʧʨʦʬʠʣʶ ʧʨʠʪʦʢʘ ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʷʚʣʷʝʪʩʷ ʠʟʚʝʩʪʥʳʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʙʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ 

ʩʢʚʘʞʠʥʘʭ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʡ ʩʣʦʡ ʧʨʦʭʦʜʠʪ ʧʦʩʝʨʝʜʠʥʝ ʧʣʘʩʪʘ. 

ʊʦʣʱʠʥʫ ʩʣʦʷ h  ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʧʦʩʪʦʷʥʥʦʡ ʠ ʨʘʚʥʦʡ 10% ʦʪ ʦʙʱʝʡ 

ʚʳʩʦʪʳ H  ʧʣʘʩʪʘ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ 10 ʨʘʟ ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʷ L  

ʤʝʞʜʫ ʩʢʚʘʞʠʥʘʤʠ ʚʜʦʣʴ ʪʨʫʙʢʠ ʪʦʢʘ.  

ʘ)  ʙ)  

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʣʠʥʠʡ ʪʦʢʘ (ʘ) ʠ ʩʭʝʤʘ ʧʨʦʭʦʞʜʝʥʠʷ 

ʩʫʧʝʨʢʦʣʣʝʢʪʦʨʘ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʪʨʫʙʢʠ ʪʦʢʘ (ʙ) ʚ ʷʯʝʡʢʝ 

ʟʘʚʦʜʥʝʥʠʷ ʤʝʞʜʫ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ (ƶ) ʠ ʜʦʙʳʚʘʶʱʝʡ (ǒ) ʩʢʚʘʞʠʥʘʤʠ:   

1 ï ʦʙʣʘʩʪʴ ʧʣʘʩʪʘ ʩʦ ʩʨʝʜʥʝʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 0k ;  

2 ï ʚʩrʦʢʦʧʨʦʥʠʮʘʝʤʳʡ ʩʣʦʡ ʩ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ K ;  

3 ï ʥʝʧʨʦʥʠʮʘʝʤʳʝ ʫʯʘʩʪʢʠ ʠʟʦʣʷʮʠʠ. 

ʀʩʩʣʝʜʫʝʪʩʷ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʘ x ¡=OOï ʚʝʣʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʷ 

ʩʝʨʝʜʠʥʳ ʧʨʦʧʣʘʩʪʢʘ ʦʪ ʮʝʥʪʨʘ ʧʣʘʩʪʘ (ʨʠʩ.1 ʙ), ʩʯʠʪʘʷ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʩʣʦʡ 

l
W
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ʩʫʧʝʨʢʦʣʣʝʢʪʦʨʘ ʧʨʦʭʦʜʠʪ ʚʜʦʣʴ ʜʫʛʠ ʦʢʨʫʞʥʦʩʪʠ. ɺʝʣʠʯʠʥʘ ʦʪʢʣʦʥʝʥʠʷ 

a  ʧʦʣʘʛʘʝʪʩʷ ʥʝ ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʯʝʪʚʝʨʪʠ ʦʙʱʝʡ ʚʳʩʦʪʳ H  ʧʣʘʩʪʘ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ x ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʩ ʠʟʚʝʩʪʥʦʡ 

ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ xF . ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʟʘʚʦʜʥʝʥʠʷ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʤʦʜʝʣʠ ʬʠʣʴʪʨʘʮʠʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʝʯʝʥʠʠ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʨʫʙʢʠ ʪʦʢʘ [8] ʜʣʷ ʤʥʦʞʝʩʪʚʘ 

ʟʥʘʯʝʥʠʡ { }0; 16; 8;3 16; 4x= H H H H . ɹʝʟʨʘʟʤʝʨʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ʜʚʫʤʝʨʥʦʡ ʟʘʜʘʯʠ ʜʚʫʭʬʘʟʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚ ʩʝʯʝʥʠʠ ʪʨʫʙʢʠ ʪʦʢʘ ʚ 

ʧʨʝʥʝʙʨʝʞʝʥʠʠ ʩʞʠʤʘʝʤʦʩʪʴʶ ʧʦʨʦʜʳ ʠ ʬʣʶʠʜʦʚ, ʩʠʣʦʡ ʪʷʞʝʩʪʠ ʠ 

ʢʘʧʠʣʣʷʨʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:
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1 2 1 1 2K , , Km mj j m m= + = =f f f f , 

ʛʜʝ  ,l zï ʧʨʦʜʦʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʳ ʚ ʩʝʯʝʥʠʠ ʪʨʫʙʢʠ ʪʦʢʘ;

()W l ï ʬʫʥʢʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʰʠʨʠʥʳ ʪʨʫʙʢʠ ʪʦʢʘ; tï ʚʨʝʤʷ; pï 

ʜʘʚʣʝʥʠʝ ʚ ʧʣʘʩʪʦʚʦʤ ʬʣʶʠʜʝ; S ï ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ;  ( ),u vu  ï ʚʝʢʪʦʨ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʜʚʫʭʬʘʟʥʦʡ ʩʤʝʩʠ;  if  ï ʬʫʥʢʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʬʘʟʦʚʳʭ ʧʨʦʥʠʮʘʝʤʦʩʪʝʡ; mi  ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ; 

ʥʠʞʥʠʝ ʠʥʜʝʢʩʳ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʜʥʦʡ ʠ ʥʝʬʪʷʥʦʡ ʬʘʟʘʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; k  ï ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʘʙʩʦʣʶʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ.  

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʦʙʣʘʩʪʠ ʧʣʘʩʪʘ 0 1=k . ʆʙʣʘʩʪʴ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʛʦ 

ʩʣʦʷ ɋ ʩ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 0100=K k  ʩʦʜʝʨʞʠʪ ʧʦʜʦʙʣʘʩʪʴ ʠʟʦʣʷʮʠʠ ȹ, 

ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʡ ʠ ʦʙʣʘʜʘʶʱʝʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 6

1 10 .-=k  

ʊʘʢ, ʧʦʣʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʟʘʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 
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ʇʦʩʣʝ ʧʨʦʨʳʚʘ ʚʦʜʳ ʢ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ʯʝʨʝʟ 

ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʡ ʩʣʦʡ ʠ ʜʦʩʪʠʞʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʙʚʦʜʥʝʥʥʦʩʪʠ 50 % ʩ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 0t  ʤʦʜʝʣʠʨʫʝʪʩʷ ʚʪʦʨʦʡ ʵʪʘʧ ʟʘʚʦʜʥʝʥʠʷ. ʅʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʚ ʧʨʝʜʝʣʘʭ ʩʫʧʝʨʢʦʣʣʝʢʪʦʨʘ ʟʘʜʘʶʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʥʝʧʨʦʥʠʮʘʝʤʳʝ ʦʙʣʘʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʧʦʣʦʞʝʥʠʶ ʙʣʦʢʠʨʫʶʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʉʧʦʩʦʙ ʠʟʦʣʷʮʠʠ ʩʫʧʝʨʢʦʣʣʝʢʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ï ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʜʦ 

ʥʘʯʘʣʘ ʠʥʪʝʨʚʘʣʘ ʠʟʦʣʷʮʠʠ (ʨʠʩ. 1 ʘ). ʆʙʲʝʤ ʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ 

ʬʠʢʩʠʨʫʝʪʩʷ 10 % ʩʫʤʤʘʨʥʦʛʦ ʦʙʲʝʤʘ ʩʫʧʝʨʢʦʣʣʝʢʪʦʨʘ, ʘ ʜʣʠʥʘ ʠʥʪʝʨʚʘʣʘ 

ʠʟʦʣʷʮʠʠ ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʦʢʘʣʴʥʦʡ ʰʠʨʠʥʦʡ ʪʨʫʙʢʠ ʪʦʢʘ. 

ʉ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʯʘʥʥʳʭ ʧʦʨʦʚʳʭ ʦʙʲʝʤʦʚ 

ʚʦʜʳ PVI  ʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ E ʨʘʩʩʤʦʪʨʝʥ 

ʦʙʦʙʱʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ,xd : 

 ( ) ( )( ) ( ), ; , 1 ; ,x g x g xQ = - -d E T d PVI T d ,   

ʛʜʝ g ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ.  

ʘ) ʙ) ʚ)  

ʈʠʩʫʥʦʢ 2. ʇʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ (ʘ), 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʢʘʯʘʥʥʳʭ ʧʦʨʦʚʳʭ ʦʙʲʝʤʦʚ (ʙ) ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ x ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʱʝʥʠʷ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʚʝʜʝʥʠʝ 

ʦʙʦʙʱʝʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ x ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʘʟʤʝʱʝʥʠʷ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚ) 
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ʇʦʣʫʯʝʥʥʳʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 
,qi j

 , i  - ʥʦʤʝʨ ʚʘʨʠʘʥʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʦʣʷʮʠʠ, j - ʥʦʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʛʝʦʤʝʪʨʠʠ ʧʨʦʧʣʘʩʪʢʘ, 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠʩʴ ʬʫʥʢʮʠʝʡ  

 ( ) () ()( ),  1
l x

x q q
-

Q --= D
d

mind ʩ d e , (1) 
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ɼʣʷ 1m=K : ʨʘʩʩʤʦʪʨʝʥʦ 10 ʧʦʣʦʞʝʥʠʡ ʨʘʟʤʝʱʝʥʠʷ ʠʟʦʣʷʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʟʘʚʦʜʥʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 

ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʜʦʩʪʠʛʘʝʪ 98 %.  

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ E  (ʨʠʩ. 2 ʘ) ʠ PVI  (ʨʠʩ. 2 ʙ) 

ʨʘʩʩʯʠʪʘʥ ʦʙʦʙʱʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦ ʟʥʘʯʝʥʠʝʤ 0.993g=  (ʨʠʩ. 3) ʜʣʷ 

ʨʘʟʣʠʯʥʦʡ ʚʘʨʠʘʮʠʠ ʛʝʦʤʝʪʨʠʠ ʧʨʦʧʣʘʩʪʢʘ ʠ ʧʦʣʦʞʝʥʠʷ ʚ ʥʝʤ 

ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʇʨʠ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʷʟʢʦʩʪʠ ʬʘʟ ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʠʥʪʝʨʚʘʣʘ 

ʠʟʦʣʷʮʠʠ - 0.2=d  (ʨʠʩ. 2 ʚ). ɼʣʷ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ d  ʧʦʩʪʨʦʝʥʘ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ (1) (ʨʠʩ. 3 ʘ).  

ʇʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ x ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

(ʨʠʩ. 3 ʙ) ʩ ʧʘʨʘʤʝʪʨʘʤʠ 0x=M  - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ, 2x s=D  - 

ʜʠʩʧʝʨʩʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜ Qf  ʧʦ ʬʦʨʤʫʣʝ (17) (ʨʠʩ. 3 ʚ). ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ Qf  ʧʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ *Q  

ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʉ ʧʦʤʦʱʴʶ ʟʘʚʠʩʠʤʦʩʪʠ (1) ʦʧʨʝʜʝʣʷʝʪʩʷ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʡ ʦʪʢʣʦʥʝʥʠʝ *x, ʢʦʪʦʨʦʝ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʤʦʞʝʪ ʥʝ 

ʩʦʚʧʘʜʘʪʴ ʩ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ (ʨʠʩ. 3 ʙ). 

ʘ) ʙ) ʚ)  

ʈʠʩʫʥʦʢ 3. ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪ ʢʨʠʚʠʟʥʳ 

ʧʨʦʧʣʘʩʪʢʘ (ʘ), ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʠʚʠʟʥʳ ʧʨʠ 
2 511.7 10s -= Ö  (ʙ), 

ʧʦʚʝʜʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʟʘʜʘʥʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʨʠʚʠʟʥʳ (ʚ) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ x ʠ ʝʛʦ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ ʠʩʭʦʜ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʜʣʷ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʦʧʣʘʩʪʢʘ (ʨʠʩ.3 ʘ). 

ɸʥʘʣʦʛʠʯʥʳʝ ʨʘʩʯʝʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʣʷ 
ɛK =1/6: ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʟʘʚʦʜʥʝʥʠʷ ʧʨʦʜʦʣʞʘʣʦʩʴ ʜʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʦʙʚʦʜʥʝʥʥʦʩʪʴ 

ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʜʦʩʪʠʛʘʣʘ 95%, ʦʙʦʙʱʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʯʠʪʘʥ 

Q ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 0.98g= . ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ 

ʠʟʦʣʷʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʤʝʪʨʠʠ ʧʨʦʧʣʘʩʪʢʘ ʠ ʨʝʰʝʥʠʝ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʦʣʠʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʩ 

ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʙʦʙʱʘʶʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, 

ʟʘʚʠʩʠʤʦʛʦ ʦʪ ʢʨʠʚʠʟʥʳ ʧʨʦʧʣʘʩʪʢʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠʟʦʣʷʮʠʠ 

ʧʦʩʪʨʦʝʥʳ ʬʫʥʢʮʠʠ ʧʣʦʪʥʦʩʪʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʙʨʘʥʳ 

()*Q d  - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ( ),xQ d  ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʚʘʣʘʭ 

ʠʟʦʣʷʮʠʠ (ʨʠʩ. 4). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʩʧʦʩʦʙ ʠʟʦʣʷʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʜʦʩʪʠʯʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʞʠʜʘʝʤʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʨʝʘʣʠʟʘʮʠʡ ʩʪʨʘʪʝʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ.  
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ʈʠʩʫʥʦʢ 4. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʵʬʬʝʢʪʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

ʠʟʦʣʷʮʠʠ ʧʨʠ 2 63.9 10s -= Ö , 2 53 3.9 10s -= Ö Ö , 2 57 3.9 10s -= Ö Ö 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʘ ʜʝʢʦʤʧʦʟʠʮʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʬʠʣʴʪʨʘʮʠʠ ʥʘ ʜʚʫʤʝʨʥʳʝ ʟʘʜʘʯʠ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʝʯʝʥʠʷʭ ʪʨʫʙʦʢ ʪʦʢʘ. ʅʘ ʙʘʟʝ ʨʝʧʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʥʘʡʜʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʚʘʨʴʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʨʦʛʥʦʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʜʙʦʨ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʮʝʥʘʨʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ 

ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʣʴʪʨʘʮʠʠ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʦʣʷʮʠʦʥʥʳʭ ʦʙʨʘʙʦʪʦʢ ʜʣʷ ʦʜʥʦʡ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʛʝʦʤʝʪʨʠʠ ʧʨʦʧʣʘʩʪʢʘ ʩʫʧʝʨʢʦʣʣʝʢʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʣʠʰʴ 

ʧʝʩʩʠʤʠʩʪʠʯʥʳʡ ʩʮʝʥʘʨʠʡ, ʢʦʪʦʨʳʡ ʥʝ ʚʩʝʛʜʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʤ ʠʩʭʦʜʦʤ ʩʝʨʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʦʮʝʥʢʫ 

ʨʠʩʢʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʨʠʥʷʪʠʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ 

ʨʝʰʝʥʠʷ. 
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ʆɹʈɸʊʅɸʗ ɿɸɼɸʏɸ ʆʇʈɽɼɽʃɽʅʀʗ ɻʈɸʅʀʏʅʓʍ 

ʋʉʃʆɺʀʁ ʌʀʃʔʊʈɸʎʀʆʅʅʆʁ ʄʆɼɽʃʀ ʅɽʌʊʗʅʆɻʆ ʇʃɸʉʊɸ 

ʇʆ ɿɸʄɽʈɸʄ ʇʃɸʉʊʆɺʆɻʆ ɼɸɺʃɽʅʀʗ ɺ ʉʂɺɸɾʀʅɸʍ 

ʋʩʤʘʥʦʚ ɼ.ʀ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ, ʇʦʪʘʰʝʚ ʂ.ɸ. 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʝʬʪʷʥʦʛʦ 

ʧʣʘʩʪʘ ʩʪʘʨʘʶʪʩʷ ʫʤʝʥʴʰʠʪʴ ʦʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʙʣʠʞʘʷ ʝʝ ʦʪ 

ʫʜʘʣʝʥʥʦʡ ʥʝʚʦʟʤʫʱʝʥʥʦʡ ʦʙʣʘʩʪʠ ʧʣʘʩʪʘ ʢ ʫʯʘʩʪʢʫ ʨʘʟʨʘʙʦʪʢʠ, ʯʪʦʙʳ 

ʩʵʢʦʥʦʤʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʟʘʜʘʥʠʷ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʢʦʥʪʫʨʝ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʟʘʣʝʞʴ, ʧʦʩʢʦʣʴʢʫ 

ʜʘʚʣʝʥʠʝ ʥʘ ʥʝʤ ʫʞʝ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʥʘʯʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʚ 

ʥʝʚʦʟʤʫʱʝʥʥʦʤ ʧʣʘʩʪʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʧʦʜʙʦʨʘ 

ʪʘʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʪʨʝʪʴʝʛʦ ʨʦʜʘ, ʢʦʪʦʨʳʡ 

ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʠʣʫʯʰʝʝ ʩʦʚʧʘʜʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʟʘʤʝʨʘʤʠ ʜʘʚʣʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩ ʵʪʦʡ ʮʝʣʴʶ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʙʘʣʘʥʩʦʚʦʡ ʤʦʜʝʣʠ ʧʣʘʩʪʘ ʧʦʟʚʦʣʷʝʪ ʥʘ ʧʦʨʷʜʢʠ ʩʦʢʨʘʪʠʪʴ 

ʤʘʰʠʥʥʦʝ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʭ ʘʜʘʧʪʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʠʩʭʦʜʥʦʡ ʪʨʝʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ ʬʠʣʴʪʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʥʝʬʪʷʥʦʡ ʠ ʛʘʟʦʚʳʡ ʧʣʘʩʪ, 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʙʘʣʘʥʩʦʚʘʷ ʤʦʜʝʣʴ, ʟʘʤʝʨʳ ʧʣʘʩʪʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʘʜʘʧʪʘʮʠʷ 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʝʬʪʷʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ 

ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʝʝ ʘʜʘʧʪʘʮʠʷ [1ï2], ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʦʩʪʦʷʱʘʷ ʚ ʫʪʦʯʥʝʥʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʜʘʚʣʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʠʭ 
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ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩ ʫʪʦʯʥʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʮʝʣʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʆʯʝʚʠʜʥʦ, ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʦʣʥʦʡ ʧʦʩʪʘʥʦʚʢʝ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʡ ʚ ʚʠʜʫ ʯʨʝʟʤʝʨʥʦ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʤʘʰʠʥʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʣʘʩʪʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʛʥʦʚʝʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʪʨʝʪʴʝʛʦ 

ʨʦʜʘ, ʠʩʧʦʣʴʟʫʷ ʣʠʰʴ ʟʘʤʝʨʳ ʜʘʚʣʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʠ ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʟʘʣʝʞʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʙʘʣʘʥʩʦʚʘʷ ʤʦʜʝʣʴ [3], ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚ ʪʨʝʭʤʝʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʢ ʟʘʜʘʯʝ ʥʫʣʝʚʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ. ɸʣʛʦʨʠʪʤ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʦʪʳʩʢʘʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ ʠʟ ʫʩʣʦʚʠʷ ʥʘʠʣʫʯʰʝʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʢ 

ʜʠʥʘʤʠʢʝ ʩʨʝʜʥʝʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʦʮʝʥʝʥʥʦʡ ʧʦ ʟʘʤʝʨʘʤ ʜʘʚʣʝʥʠʷ ʚ 

ʩʢʚʘʞʠʥʘʭ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɼʠʥʘʤʠʢʘ ʜʘʚʣʝʥʠʷ p  ʚ ʠʩʭʦʜʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ 

(ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʜʝʣʴʶ ʩ ʥʦʤʝʨʦʤ I) ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʫʨʘʚʥʝʥʠʷ ʧʴʝʟʦʧʨʦʚʦʜʥʦʩʪʠ [4] 
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ʛʜʝ 
*b hb= ; 
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h=  ï ʧʝʩʯʘʥʠʩʪʦʩʪʴ (ʜ.ʝʜ.); collV  ï ʦʙʲʸʤ ʢʦʣʣʝʢʪʦʨʘ ʚ 

ʧʣʘʩʪʝ (ʤ3); geomV V=   ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʦʙʲʝʤ ʟʘʣʝʞʠ (ʤ3); *

f rmb b b= +   
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ï  ʫʧʨʫʛʦʝʤʢʦʩʪʴ (ʇʘ-1); m ï ʧʦʨʠʩʪʦʩʪʴ (ʜ.ʝʜ.); fb , rb ï ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʦʙʲʝʤʥʦʛʦ ʩʞʘʪʠʷ ʞʠʜʢʦʩʪʠ ʠ ʫʧʨʫʛʦʩʪʠ ʧʣʘʩʪʘ (ʇʘ-1); t  ï ʚʨʝʤʷ (ʩ); 

u  ï ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜʢʦʩʪʠ (ʤ/ʩ); k  ï ʘʙʩʦʣʶʪʥʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ (ʤ2); m ï ʚʷʟʢʦʩʪʴ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʠʜʘ (ʇʘϽʩ); 0p  ï ʟʘʜʘʥʥʦʝ 

ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʥʝʚʦʟʤʫʱʝʥʥʦʤ ʧʣʘʩʪʝ. 

ɺʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʳ ʟʘʣʝʞʠ ʩʯʠʪʘʶʪʩʷ ʥʝʧʨʦʥʠʮʘʝʤʳʤʠ. ʅʘ 

ʙʦʢʦʚʦʡ ʛʨʘʥʠʮʝ G ʧʣʘʩʪʘ ʩʪʘʚʠʪʩʷ ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ 
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k p
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ʇʘʨʘʤʝʪʨ Ia  ʦʪʨʘʞʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʣʝʞʠ ʩ ʚʥʝʰʥʠʤ (ʚʦʜʦʥʦʩʥʳʤ) ʨʝʟʝʨʚʫʘʨʦʤ. ɺ 

ʦʧʨʝʜʝʣʝʥʠʠ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠ ʩʦʩʪʦʠʪ ʮʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʝʨʝʭʦʜ ʢ 0-ʤʝʨʥʦʡ ʤʦʜʝʣʠ (ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʙʘʣʘʥʩʦʚʦʡ ʤʦʜʝʣʴʶ ʩ 

ʥʦʤʝʨʦʤ II) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ (1) ʧʦ ʦʙʣʘʩʪʠ ʧʣʘʩʪʘ V : 
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ɿʜʝʩʴ P ï ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʚʦ ʚʩʝʡ ʟʘʣʝʞʠ (ʇʘ); G ï ʧʣʦʱʘʜʴ ʙʦʢʦʚʦʡ 

ʛʨʘʥʠʮʳ ʧʦʜʥʷʪʠʷ (ʤ2); pG ï ʩʨʝʜʥʝʝ ʢʦʥʪʫʨʥʦʝ ʜʘʚʣʝʥʠʝ (ʇʘ); ( )q q t=  ï 

ʩʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ ʚʩʝʭ ʩʢʚʘʞʠʥ (ʤ3/ʩ). 

ɼʣʷ ʨʘʟʨʝʰʠʤʦʩʪʠ (3) ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʩʨʝʜʥʝʛʦ 

ʢʦʥʪʫʨʥʦʛʦ pG ʠ ʧʣʘʩʪʦʚʦʛʦ P ʜʘʚʣʝʥʠʡ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ ɹʄ: 

 
*

0

d
( )

d
II

P
V P p q

t
hb a+ G - =. (5) 
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ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ P  ʠ pG 

ʈʘʩʩʤʦʪʨʠʤ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʜʦʧʫʩʢʘʶʱʠʡ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ - 

ʩʪʘʮʠʦʥʘʨʥʫʶ ʟʘʜʘʯʫ ʨʘʜʠʘʣʴʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʠ ʧʣʘʩʪʘ 

ʨʘʜʠʫʩʘ R ʩ ʢʨʫʛʦʚʦʡ ʦʙʣʘʩʪʴʶ ʨʘʜʠʫʩʘ wr , ʨʘʟʙʫʨʝʥʥʦʡ ʩʢʚʘʞʠʥʘʤʠ. ʅʘ 

ʛʨʘʥʠʮʝ ʧʣʘʩʪʘ ʠ ʢʣʘʩʪʝʨʘ ʩʢʚʘʞʠʥ ʟʘʜʘʜʠʤ ʧʦʩʪʦʷʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʘʚʣʝʥʠʷ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʠʟʚʝʩʪʥʦ [4]: 

 
( )

( )0
0( ) ln

ln

w

w

p p
p r p R r

R r

-
= - , wr r R¢ ¢. (6) 

ʇʨʦʜʦʣʞʠʤ (6) ʥʘ [ ]0; wr : 

 

( )
( )0

0

,0

( )
ln ,

ln

w w

w
w

w

p r r

p r p p
p R r r r R

R r

¢ ¢ë
î
= -ì

- ¢ ¢
î
í

. (7) 

ʂʦʥʪʫʨ ʧʠʪʘʥʠʷ R ʩ ʥʝʚʦʟʤʫʱʝʥʥʳʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ 

ʫʜʘʣʝʥ ʦʪ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ. ʇʨʝʜʧʦʣʦʞʠʤ ʪʝʧʝʨʴ, ʯʪʦ ʦʙʣʘʩʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʣʝʞʠ ʦʛʨʘʥʠʯʝʥʘ ʨʘʜʠʫʩʦʤ RG, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʠʙʣʠʞʝʥʠʝʤ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ ʥʝʬʪʝʥʦʩʥʦʩʪʠ. 

ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ (7) ʩ ʫʯʝʪʦʤ (4) ʥʘʡʜʝʤ ʧʝʨʝʩʯʝʪʥʳʡ 

ʤʥʦʞʠʪʝʣʴ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ I ʢ II: 

 ( )
( )
( )

2

0

2 2 2

0

2 ln
, ,

2 ln

II
w

I w

R R Rp p
R R r

P p R r R R R

a

a

G GG
G

G G G

-
P = = =

- - +
, II Ia a=P . (8) 

ʇʨʦʚʝʜʝʤ ʥʦʨʤʠʨʦʚʢʫ ʥʘ ʨʘʜʠʫʩ ʟʘʣʝʞʠ RG: R R RG= , w wr r RG= . 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʙʣʠʟʠ ʩʢʚʘʞʠʥ ʜʘʚʣʝʥʠʝ ʤʝʥʷʝʪʩʷ ʙʳʩʪʨʦ, ʘ ʥʘ ʫʜʘʣʝʥʠʠ ï 

ʤʝʜʣʝʥʥʦ. ʈʘʩʩʪʦʷʥʠʝ 3Rº  ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʙʝʩʢʦʥʝʯʥʳʤ, ʛʜʝ ʜʘʚʣʝʥʠʝ 

ʙʫʜʝʪ ʙʣʠʟʢʦ ʢ ʥʝʚʦʟʤʫʱʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʧʦʵʪʦʤʫ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʨʠʤʝʤ 

R R e eG= =. ʊʦʛʜʘ (8) ʧʨʠʤʝʪ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʚʠʜ: 

 ( )22 3 wrP= - . (9) 
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ʅʦʨʤʠʨʦʚʘʥʥʳʡ ʨʘʜʠʫʩ ʢʣʘʩʪʝʨʘ ʩʢʚʘʞʠʥ wr  ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

2

min min

2

w
w w

N r d
r N

p

p
= = , 

ʛʜʝ wN   ï ʢʦʣʠʯʝʩʪʚʦ ʩʢʚʘʞʠʥ, 
min min2d r=  ï ʩʨʝʜʥʠʡ ʰʘʛ ʩʝʪʢʠ ʩʢʚʘʞʠʥ. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʧʣʘʩʪʦʚʳʤ ʜʘʚʣʝʥʠʝʤ ʠ 

ʟʘʤʝʨʘʤʠ ʚ ʩʢʚʘʞʠʥʘʭ 

ʀʟ ʟʘʤʝʨʦʚ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ()R

ip tg
 ʧʦʣʫʯʠʤ ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʚ 

ʢʣʘʩʪʝʨʝ ʩʢʚʘʞʠʥ:  

 () ()*

*

1 R

w i i

w

p t p t
N

g
g

= ä , *1, wNg= , (10) 

ʛʜʝ 
*

wN  ï ʢʦʣʠʯʝʩʪʚʦ ʩʢʚʘʞʠʥ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʝʥʳ ʟʘʤʝʨʳ. 

ʉʚʷʟʴ ʩʨʝʜʥʠʭ ʜʘʚʣʝʥʠʡ ʚ ʢʣʘʩʪʝʨʝ ʠ ʚʦ ʚʩʝʡ ʟʘʣʝʞʠ ʠʤʝʝʪ ʚʠʜ: 

 ( )( )0 0 wP p p pl= - P - , ( )( )
1

1 ln wr Rl
-

G= - . (11) 

ʊʦʛʜʘ ʠʟ (10), (11) ʧʦʣʫʯʠʤ ʩʚʷʟʴ ʟʘʤʝʨʦʚ ʜʘʚʣʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʠ 

ʩʨʝʜʥʝʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ: 

 () ()*

0 0 *

1 R

i i

w

P t p p p t
N

g
g

lå õ
= - -æ ö

Pç ÷
ä . (12) 

3. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ 

ʂʦʵʬʬʠʮʠʝʥʪ a ʥʘʭʦʜʠʪʩʷ ʠʟ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʠʥʠʤʠʟʘʮʠʠ: 

 () ( ) ()( )
2

2 *

1

1
, min

TN

i i

iT

E P t P t
N a

a a
=

= - ­ä , (13) 

ʛʜʝ ( ), iP ta  ï ʤʦʜʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ, ʥʘʡʜʝʥʥʘʷ ʠʟ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (5);  ()*

iP t  ï çʟʘʤʝʨʳè ʩʨʝʜʥʝʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (12); 

TN  ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʤʝʨʦʚ; it  ï ʤʦʤʝʥʪʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʤʝʨʦʚ ( )1, Ti N= . 
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ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ IIa . ɿʘʪʝʤ ʩ 

ʧʦʤʦʱʴʶ (9) ʥʘʭʦʜʠʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ Ia . 

ɿʘʜʘʯʘ (5) ʨʝʰʘʣʘʩʴ ʯʠʩʣʝʥʥʦ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʤ ʤʝʪʦʜʦʤ, ʟʘʜʘʯʘ 

(13) ʨʝʰʘʣʘʩʴ ʤʝʪʦʜʦʤ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʫʜʝʤ ʦʮʝʥʠʚʘʪʴ ʧʦ 

ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʧʦʛʨʝʰʥʦʩʪʷʤ 

- ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ 

I I

I

a

a a
e

a

-
= , 

- ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ʥʘʡʜʝʥʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

2

1 i i
P

P i

P P

N P
e

å õ-
= æ ö

ç ÷
ä , 

- ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʭʦʜʘ Q  ʯʝʨʝʟ ʙʦʢʦʚʫʶ ʛʨʘʥʠʮʫ ʟʘʣʝʞʠ ʩ ʥʘʡʜʝʥʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

2

max

1 i i
Q

Q

Q Q

N Q
e

å õ-
= æ ö

ç ÷
ä , 

ʛʜʝ Ia  ï çʠʩʪʠʥʥʳʡè ʢʦʵʬʬʠʮʠʝʥʪ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʩʪʨʦʠʣʘʩʴ ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ (1), (2) ʠ 

ʚʳʛʨʫʞʘʣʠʩʴ ʨʘʩʯʝʪʥʳʝ ʟʘʤʝʨʳ ʜʘʚʣʝʥʠʷ; PN  ï ʢʦʣʠʯʝʩʪʚʦ ʤʦʤʝʥʪʦʚ 

ʚʳʛʨʫʟʢʠ ʜʘʚʣʝʥʠʷ; max minP P PD = - ; maxP , minP   ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ 

ʤʠʥʠʤʘʣʴʥʦʝ ʠʟ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʠʩʪʠʥʥʦʛʦ ʩʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ ( )P t ; 

QN  ï ʢʦʣʠʯʝʩʪʚʦ ʤʦʤʝʥʪʦʚ ʚʳʛʨʫʟʢʠ ʨʘʩʭʦʜʘ; maxQ  ï ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʨʘʩʭʦʜʘ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʨʝʰʝʥʠʷ ʩ ʟʘʜʘʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ Ia . 
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ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʢ 

ʟʘʰʫʤʣʝʥʠʶ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ï ʧʝʨʝʩʯʠʪʘʥʥʳʭ ʧʦ ʟʘʤʝʨʘʤ ʚʝʣʠʯʠʥ 

ʩʨʝʜʥʝʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (15): 

() ()** *

0i i iP t P t pe= + , * *

p i pe e e- < <. 

 

ʈʠʩʫʥʦʢ 1 ï ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ: a ï ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʘʛʘ ʩʝʪʢʠ ʩʢʚʘʞʠʥ ʜʣʷ ʨʘʟʥʳʭ ʨʘʜʠʫʩʦʚ ʟʘʣʝʞʠ, 

b ï ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʛʘ ʟʘʰʫʤʣʝʥʠʷ 

ʟʘʤʝʨʦʚ, c ï ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʰʘʛʘ ʩʝʪʢʠ ʩʢʚʘʞʠʥ, d ï ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʭʦʜʘ ʯʝʨʝʟ ʙʦʢʦʚʫʶ ʛʨʘʥʠʮʫ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʘʛʘ ʩʝʪʢʠ ʩʢʚʘʞʠʥ 
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ʈʠʩʫʥʦʢ 2 ï ɺʣʠʷʥʠʝ ʬʦʨʤʳ ʢʦʥʪʫʨʘ ʟʘʣʝʞʠ 

ʅʘ ʨʠʩ. 1 (a, c, d) ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ a ʦʪ ʰʘʛʘ ʩʝʪʢʠ ʩʢʚʘʞʠʥ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʨʘʜʠʫʩʘʭ ʤʦʜʝʣʠʨʫʝʤʦʡ ʟʘʣʝʞʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʜʦʧʫʱʝʥʠʷʤʠ, ʧʨʠʥʷʪʳʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ: ʝʩʣʠ ʩʢʚʘʞʠʥʳ ʚ 

ʢʣʘʩʪʝʨʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʣʦʪʥʦ, ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠʥʠʤʘʶʪ ʤʘʣʳʝ ʟʥʘʯʝʥʠʷ. 

ʇʨʠ ʙʦʣʝʝ ʨʝʜʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʢʚʘʞʠʥ ʚ ʢʣʘʩʪʝʨʝ ʧʦʛʨʝʰʥʦʩʪʠ 

ʚʦʟʨʘʩʪʘʶʪ. 

ʅʘ ʨʠʩ. 1.b ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʛʨʝʰʥʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʟʘʰʫʤʣʝʥʠʷ ʧʝʨʝʩʯʠʪʘʥʥʳʭ ʧʦ ʟʘʤʝʨʘʤ ʩʨʝʜʥʠʭ 

ʚʝʣʠʯʠʥ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʚʝʣʠʯʠʥʳ 

ʟʘʰʫʤʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʟʘʤʝʨʦʚ ʜʘʚʣʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʧʦʛʨʝʰʥʦʩʪʴ 

ʘʣʛʦʨʠʪʤʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʧʦʩʢʦʣʴʢʫ 

ʚʦʟʤʫʱʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʤʦʛʫʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʜʨʫʛ ʜʨʫʛʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʟʣʠʯʥʫʶ ʬʦʨʤʫ ʢʦʥʪʫʨʘ ʟʘʣʝʞʠ (ʈʠʩ. 2), ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʘʣʛʦʨʠʪʤ ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʥʘ ʢʦʥʪʫʨʘʭ ʩ ʛʣʘʜʢʦʡ 

ʬʦʨʤʦʡ ʛʨʘʥʠʮ, ʨʘʚʥʦʤʝʨʥʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʚʩʢʨʳʪʦʡ ʩʢʚʘʞʠʥʘʤʠ ʦʙʣʘʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʩʦʩʪʘʚʣʷʝʪ 

ʚʩʝʛʦ 2-3 ʩ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʥʝʩʦʧʦʩʪʘʚʠʤʦ ʩ ʟʘʪʨʘʯʠʚʘʝʤʳʤ ʤʘʰʠʥʥʳʤ 

ʚʨʝʤʝʥʝʤ ʧʦʜʙʦʨʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʫʪʝʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʬʠʣʴʪʨʘʮʠʠ (1), (2). 
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ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʙʳʩʪʨʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʜʘʚʣʝʥʠʷ ʚ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʝʬʪʷʥʦʛʦ 

ʧʣʘʩʪʘ. ʄʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʣʘʥʩʦʚʦʡ ʤʦʜʝʣʠ ʥʫʣʝʚʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʟʘʜʘʯ 

ʬʠʣʴʪʨʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. ʕʪʦ ʥʘ ʤʥʦʛʠʝ ʧʦʨʷʜʢʠ 

ʩʦʢʨʘʱʘʝʪ ʤʘʰʠʥʥʦʝ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʘʜʘʧʪʘʮʠʠ ʤʦʜʝʣʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʨʘʩʩʤʦʪʨʝʥ ʥʘʠʙʦʣʝʝ ʦʙʱʠʡ ʚʘʨʠʘʥʪ ï ʫʩʣʦʚʠʷ 

ʪʨʝʪʴʝʛʦ ʨʦʜʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʜʦʩʪʘʪʦʯʥʦ ʟʘʜʘʪʴ ʩʨʝʜʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʘ, 

ʩʭʝʤʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥ, ʠʩʪʦʨʠʶ ʜʝʙʠʪʦʚ ʩʢʚʘʞʠʥ ʠ ʟʘʤʝʨʳ 

ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʥʠʭ. ɺ ʨʘʤʢʘʭ ʜʦʧʫʱʝʥʠʡ ʦʙ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʘʩʪʘ 

ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʧʦʢʘʟʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʫʧʨʦʱʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʚʘʨʠʘʮʠʠ ʩʭʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʢʚʘʞʠʥ, ʛʝʦʤʝʪʨʠʠ ʦʙʣʘʩʪʠ ʟʘʣʝʞʠ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ. ʆʮʝʥʝʥʘ 

ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʟʘʰʫʤʣʝʥʥʦʩʪʠ ʟʘʤʝʨʦʚ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʩʢʚʘʞʠʥʘʭ. 
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ɼʀʉʊɸʅʎʀʆʅʅʓʁ ʂʋʈʉ ʂɸʂ ʉʈɽɼʉʊɺʆ ʆʈɻɸʅʀɿɸʎʀʀ 

ʂʈʋɾʂɸ ʇʆ ʆʃʀʄʇʀɸɼʅʆʁ  ʄɸʊɽʄɸʊʀʂɽ  

ɼʃʗ 5-6 ʂʃɸʉʉʆɺ 

ʉʘʭʠʙʛʘʨʝʝʚʘ ʕ.ʀ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʂʠʥʜʝʨ ʄ.ʀ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʩʦʩʪʦʷʥʠʝ ʦʣʠʤʧʠʘʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ, ʧʨʠʚʦʜʷʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʤʝʶʱʠʭʩʷ ʧʣʘʪʥʳʭ ʠ ʙʝʩʧʣʘʪʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʢʫʨʩʦʚ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʠ ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʨʩʢʦʛʦ ʢʫʨʩʘ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʘʣʠʟʦʚ ʠ ʠʟʫʯʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ. ʊʘʢʞʝ 

ʧʨʠʚʦʜʷʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʩʦʚʝʪʳ ʜʣʷ ʫʯʠʪʝʣʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʞʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʣʠʤʧʠʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʦʣʠʤʧʠʘʜʥʳʝ ʟʘʜʘʯʠ, 

ʦʣʠʤʧʠʘʜʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʈʊ 

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʪʨʝʙʫʝʪ ʦʪ 

ʦʙʱʝʩʪʚʘ ʣʶʜʝʡ, ʩʧʦʩʦʙʥʳʭ ʥʘʭʦʜʠʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʥʦʚʳʭ 

ʟʘʜʘʯ ʠ ʚʥʝʩʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚʦ ʚʩʝ ʘʩʧʝʢʪʳ ʞʠʟʥʠ. ʇʦʩʪʝʧʝʥʥʦ ʚ ʩʦʟʥʘʥʠʠ 

ʦʙʱʝʩʪʚʘ ʥʘʯʠʥʘʝʪʩʷ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʧʝʨʝʭʦʜ ʚ ʚʝʢ ʥʘʫʢʦʝʤʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʣʠʯʥʦʩʪʠ, ʛʦʪʦʚʦʡ ʥʝ ʪʦʣʴʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʦʙʱʝʩʪʚʫ, ʥʦ 

ʠ ʘʢʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʨʘʟʚʠʪʠʝ. ɺ ʧʦʩʣʘʥʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʌ 

ʌʝʜʝʨʘʣʴʥʦʤʫ ʉʦʙʨʘʥʠʶ ʦʪ 05.11.2008 ʫʢʘʟʘʥʦ: çʋʞʝ ʚ ʰʢʦʣʝ ʜʝʪʠ 

ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʢʨʳʪʴ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʜʛʦʪʦʚʠʪʴʩʷ 
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ʢ ʞʠʟʥʠ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʤ ʢʦʥʢʫʨʝʥʪʥʦʤ ʤʠʨʝè, ʘ ʪʘʢʞʝ 

çʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʩʪʘʥʜʘʨʪʘ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʚʳʩʪʨʦʝʥʘ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʠʩʢʘ ʠ ʧʦʜʜʝʨʞʢʠ ʪʘʣʘʥʪʣʠʚʳʭ ʜʝʪʝʡ, 

ʘ ʪʘʢʞʝ ʠʭ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠè 

[5].  

ʆʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʧʦʪʝʥʮʠʘʣʘ ʫ 

ʦʜʘʨʝʥʥʳʭ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. ɺ ʂʦʥʮʝʧʮʠʠ ʦʙʱʝʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ 

ʚʳʷʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʤʦʣʦʜʳʭ ʪʘʣʘʥʪʦʚ ʫʢʘʟʘʥʦ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʠʤʝʝʪ 

ʮʝʣʴʶ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʳ ʦʙʝʩʧʝʯʠʣʘ 

ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʚʩʝʭ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʠʭ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʤʝʩʪʦʞʠʪʝʣʴʩʪʚʘ, ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠ ʬʠʥʘʥʩʦʚʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʩʝʤʝʡ [2]. ʊʘʢʞʝ ʚ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʢʘʟʘʥʦ: çʄʘʪʝʤʘʪʠʢʘ ʚ ʈʦʩʩʠʠ 

ʜʦʣʞʥʘ ʩʪʘʪʴ ʧʝʨʝʜʦʚʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʟʥʘʥʠʷ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ - ʦʩʦʟʥʘʥʥʳʤ ʠ 

ʚʥʫʪʨʝʥʥʝ ʤʦʪʠʚʠʨʦʚʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤè [3]. ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʜʘʥʥʦʡ ʪʝʤʳ 

ʟʘʥʠʤʘʣʠʩʴ, ʝʱʝ ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 1990ʭ ʛʦʜʦʚ, ʪʘʢʠʝ ʜʝʷʪʝʣʠ ʢʘʢ 

ɺ.ʅ. ɼʨʫʞʠʥʠʥ, ʅ.ʉ. ʃʝʡʪʝʩ, ɸ.ʄ. ʄʘʪʶʰʢʠʥ, ɸ.ʀ. ʉʘʚʝʥʢʦʚ, 

ɹ.ʄ. ʊʝʧʣʦʚ, ɼ.ɺ. ʋʰʘʢʦʚ, ʄ.ɸ. ʍʦʣʦʜʥʘʷ, ʊ.ʄ. ʍʨʫʩʪʘʣʝʚʘ, 

ɺ.ʉ. ʖʨʢʝʚʠʯ ʠ ʜʨʫʛʠʝ [4, 6, 8, 9, 10]. ʇʦʤʠʤʦ ʵʪʦʛʦ ʚ ʈʦʩʩʠʠ ʘʢʪʠʚʥʦ 

ʚʥʝʜʨʷʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʳ ʩ ʦʜʘʨʝʥʥʳʤʠ ʜʝʪʴʤʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʶʪʩʷ 

ʮʝʥʪʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʜʝʪʩʢʦʡ ʠ ʧʦʜʨʦʩʪʢʦʚʦʡ ʦʜʘʨʝʥʥʦʩʪʠ.  

ɺ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ ʩʫʱʝʩʪʚʫʝʪ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʦʣʠʤʧʠʘʜʥʳʡ 

ʮʝʥʪʨè, ʢʦʪʦʨʳʡ ʙʳʣ ʩʦʟʜʘʥ ʚ 2014 ʛʦʜʫ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʤʠʥʠʩʪʨʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʕʥʛʝʣʷ ʌʘʪʪʘʭʦʚʘ. ʎʝʣʴʶ 

ʮʝʥʪʨʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩ ʦʜʘʨʝʥʥʳʤʠ ʜʝʪʴʤʠ, 
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ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʚʠʪʠʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ. ʎʝʥʪʨ 

ʟʘʥʠʤʘʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝʤ ʧʦʨʪʬʦʣʠʦ ʦʜʘʨʝʥʥʳʭ ʜʝʪʝʡ, ʢʦʦʨʜʠʥʠʨʫʝʪ 

ʦʨʛʘʥʠʟʘʮʠʶ ʰʢʦʣʴʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʵʪʘʧʦʚ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʦʣʠʤʧʠʘʜ, ʧʨʦʚʦʜʠʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʵʪʘʧʳ ʦʣʠʤʧʠʘʜ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʯʘʩʪʠʝ ʥʘʠʙʦʣʝʝ ʪʘʣʘʥʪʣʠʚʳʭ ʜʝʪʝʡ ʊʘʪʘʨʩʪʘʥʘ ʚʦ 

ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʣʠʤʧʠʘʜʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʮʝʥʪʨ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 

ʫʯʘʩʪʥʠʢʦʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʦʣʠʤʧʠʘʜʥʳʭ ʢʦʤʘʥʜ. ʆʪʢʨʳʪʠʝ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʦʣʠʤʧʠʘʜʥʦʛʦ ʮʝʥʪʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦ ʢʘʯʝʩʪʚʦ 

ʧʦʜʛʦʪʦʚʢʠ ʰʢʦʣʴʥʠʢʦʚ ʢ ʦʣʠʤʧʠʘʜʝ. ʊʘʢʞʝ ʚ 2020 ʛʦʜʫ ʦʪʢʨʳʣʩʷ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʮʝʥʪʨ ʚʳʷʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʦʜʘʨʝʥʥʳʭ ʜʝʪʝʡ ʠ 

ʤʦʣʦʜʝʞʠ ʧʦ ʤʦʜʝʣʠ ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ çʉʠʨʠʫʩè.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʊʘʪʘʨʩʪʘʥʝ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩʦ 

ʰʢʦʣʴʥʠʢʘʤʠ, ʥʝ ʢʘʞʜʳʡ ʫʯʝʥʠʢ ʨʝʩʧʫʙʣʠʢʠ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ 

ʦʥ ʞʠʚʝʪ, ʢʘʢʠʝ ʫʩʣʦʚʠʷ ʚ ʩʝʤʴʝ ʠ ʰʢʦʣʝ, ʤʦʞʝʪ ʟʘʥʠʤʘʪʴʩʷ ʦʣʠʤʧʠʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʦʡ. ʅʝ ʚ ʩʘʤʦʡ ʣʫʯʰʝʡ ʩʠʪʫʘʮʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʰʢʦʣʴʥʠʢʠ ʠʟ 

ʨʘʡʦʥʦʚ, ʩʝʣ ʠ ʜʝʨʝʚʝʥʴ. ʂ ʪʦʤʫ ʞʝ, ʯʪʦʙʳ ʧʦʧʘʩʪʴ, ʥʘʧʨʠʤʝʨ, ʚ ʮʝʥʪʨ 

çʉʠʨʠʫʩè, ʥʫʞʥʦ ʧʨʦʡʪʠ ʵʪʘʧ ʦʣʠʤʧʠʘʜʳ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʝʥʠʢʘ. ʀ ʟʜʝʩʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʰʢʦʣʴʥʳʡ 

ʫʯʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʷʚʠʪʴ ʩʧʦʩʦʙʥʦʛʦ ʫʯʝʥʠʢʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʝʛʦ ʚ 

ʨʝʰʝʥʠʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʠʪʴ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʵʪʘʧʫ 

ʦʣʠʤʧʠʘʜʳ. ʅʦ ʩʠʪʫʘʮʠʷ ʫʭʫʜʰʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʊʘʪʘʨʩʪʘʥʝ ʦʩʪʨʦ ʥʝ 

ʭʚʘʪʘʝʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, ʥʝ ʚʩʝ ʚʳʧʫʩʢʥʠʢʠ ʚʫʟʦʚ ʫʩʪʨʘʠʚʘʶʪʩʷ ʚ 

ʰʢʦʣʳ, ʥʝ ʚʦ ʚʩʝʭ ʰʢʦʣʘʭ ʝʩʪʴ ʪʴʶʪʦʨʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʥʦʚʦʠʩʧʝʯʝʥʥʳʭ ʫʯʠʪʝʣʝʡ ʦʧʳʪʥʳʤʠ ʥʘʩʪʘʚʥʠʢʘʤʠ.  

ʉʦʛʣʘʩʥʦ ʧʣʝʥʘʨʥʦʤʫ ʟʘʩʝʜʘʥʠʶ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʘʚʛʫʩʪʦʚʩʢʦʛʦ 

ʩʦʚʝʱʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʦʪ 16.09.2023, ʛʣʘʚʘ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʊ ʀʣʴʩʫʨ ʍʘʜʠʫʣʣʠʥ ʩʦʦʙʱʠʣ, ʯʪʦ ʢ ʥʘʯʘʣʫ ʫʯʝʙʥʦʛʦ ʛʦʜʘ 

ʰʢʦʣʘʤ ʨʝʛʠʦʥʘ ʥʝ ʭʚʘʪʘʝʪ 2 ʪʳʩ. ʫʯʠʪʝʣʝʡ. ʇʦ ʤʘʪʝʤʘʪʠʢʝ ʥʝ ʭʚʘʪʘʝʪ 306 
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ʩʧʝʮʠʘʣʠʩʪʦʚ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʈʊ ʚʳʧʫʩʪʠʣʦʩʴ 

ʣʠʰʴ 147 ʯʝʣʦʚʝʢ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʯʠʪʝʣʷʭ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʢʨʳʪʘ ʣʠʰʴ ʥʘʧʦʣʦʚʠʥʫ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʩʝ ʚʳʧʫʩʢʥʠʢʠ ʙʫʜʫʪ 

ʪʨʫʜʦʫʩʪʨʘʠʚʘʶʪʩʷ ʚ ʰʢʦʣʳ ʨʝʩʧʫʙʣʠʢʠ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʨʝʘʣʴʥʘʷ 

ʧʨʘʢʪʠʢʘ, ʥʝ ʚʩʝ ʚʳʧʫʩʢʥʠʢʠ ʠʜʫʪ ʫʩʪʨʘʠʚʘʪʴʩʷ ʚ ʰʢʦʣʳ, ʘ ʪʝ, ʢʪʦ 

ʨʘʙʦʪʘʶʪ ʚ ʰʢʦʣʘʭ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʥʘʛʨʫʟʢʫ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʯʘʩʦʚ. 

ʃʠʯʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʯʘʩʪʥʳʭ ʰʢʦʣʘʭ, ʫʩʪʥʳʡ ʦʧʨʦʩ ʩʨʝʜʠ ʢʦʣʣʝʛ, ʘ 

ʪʘʢʞʝ ʧʨʦʭʦʞʜʝʥʠʝ ʧʨʘʢʪʠʢʠ ʚ ʄɹʆʋ çɻʠʤʥʘʟʠʷ ˉ96è ʠ ʄɹʆʋ 

çɻʠʤʥʘʟʠʷ ˉ155è, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʨʘʙʦʪʘʶʱʠʝ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʰʢʦʣʘʭ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʥʘʛʨʫʟʢʫ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʯʘʩʦʚ ʠ ʯʠʩʣʫ ʫʯʝʥʠʢʦʚ. ɼʘʥʥʳʡ ʬʘʢʪ ʩʢʘʟʳʚʘʝʪʩʷ ʠ ʥʘ 

ʧʨʠʚʣʝʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ ʢ ʟʘʥʷʪʠʷʤ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʠʭ 

ʤʦʪʠʚʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʫ ʫʯʝʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʝʤ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʫʯʠʪʝʣʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ 

ʚʳʷʚʣʝʥʠʠ ʦʜʘʨʝʥʥʳʭ ʠ ʩʧʦʩʦʙʥʳʭ ʫʯʝʥʠʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ [1, 7]. ʇʝʜʘʛʦʛʫ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʠʣʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʠʩʢ ʠ ʨʘʟʚʠʪʠʝ ʦʜʘʨʝʥʥʳʭ ʜʝʪʝʡ, ʪʘʢ ʢʘʢ 

ʨʘʩʢʨʳʪʳʡ ʧʦʪʝʥʮʠʘʣ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʙʫʜʫʱʝʝ ʈʝʩʧʫʙʣʠʢʠ ʠ ʥʘʰʝʡ 

ʩʪʨʘʥʳ. ʅʦ ʵʪʦ ʪʨʫʜʥʦʦʩʫʱʝʩʪʚʠʤʦ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʦʪʩʫʪʩʪʚʠʷ 

ʚʨʝʤʝʥʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʜʣʷ ʨʦʩʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʣʠʯʥʦʩʪʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʧʝʜʘʛʦʛʘ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʡ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦ-ʤʦʪʠʚʠʨʫʶʱʠʡ ʧʦʪʝʥʮʠʘʣ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʥʶ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʦʚ ʫʯʘʱʠʭʩʷ. 

ɼʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠʟ ʤʘʣʝʥʴʢʠʭ ʛʦʨʦʜʦʚ, ʨʘʡʦʥʦʚ, ʩʝʣ ʠ ʜʝʨʝʚʝʥʴ 

ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʯʠʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʤʝʪʠʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʝʥʠʢʘ ʠ ʧʦʜʛʦʪʦʚʠʪʴ ʢ ʦʣʠʤʧʠʘʜʝ,  

ʤʦʞʝʪ ʨʝʰʠʪʴʩʷ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʢʫʨʩʘʤʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʦʣʠʤʧʠʘʜʘʤ, ʥʦ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 
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ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʙʝʩʧʣʘʪʥʳʝ ʢʫʨʩʳ. ʍʦʨʦʰʠʡ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʫʨʩ 

ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʜʣʷ ʫʯʠʪʝʣʷ ʠʟ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʫ 

ʢʦʪʦʨʦʛʦ ʥʝ ʪʘʢ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʯʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʨʝʰʝʥʠʶ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʦʞʜʘʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʝ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ ï 

ʦʪʩʫʪʩʪʚʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʝ. 

ʇʨʦʙʣʝʤʘ: ʂʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ 

ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 5-6 

ʢʣʘʩʩʦʚ? 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʫʨʩ ʥʘ ʧʣʘʪʬʦʨʤʝ 

Stepik ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʞʢʦʚ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʝ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʥʷʪʠʡ ʦʣʠʤʧʠʘʜʥʦʛʦ 

ʢʨʫʞʢʘ ʜʣʷ 5-6 ʢʣʘʩʩʦʚ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʜʝʨʞʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʥʘ 

ʧʣʘʪʬʦʨʤʝ Stepik ʢʘʢ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʞʢʦʚ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʝ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʫʨʩ ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʫʯʝʥʠʢʦʚ ʢ ʦʣʠʤʧʠʘʜʘʤ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʩʣʦʚʠʡ, ʘ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ 

ʫʯʠʪʝʣʝʡ, ʧʦʤʦʛʫʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʞʢʦʚ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʝ ʠ ʩʥʠʟʷʪ ʫʨʦʚʝʥʴ ʠʭ ʥʘʛʨʫʟʢʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʣʠʤʧʠʘʜʘʤ ʠ 

ʥʝʩʪʘʥʜʘʨʪʥʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ ʫʯʘʱʠʭʩʷ. 

2. ʀʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʦʣʠʤʧʠʘʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ. 



132 

 

3. ʆʩʚʦʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʥʣʘʡʥ-ʢʫʨʩʘ. 

4. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʝ: ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ, ʩʦʟʜʘʪʴ ʜʠʟʘʡʥ-

ʩʠʩʪʝʤʫ, ʚʳʧʦʣʥʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʫʨʩʘ. 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʝʪ ʣʝʞʘʪʴ ʩʠʩʪʝʤʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʚ ʢʦʪʦʨʦʤ ʛʣʘʚʥʦʝ ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʘʢʪʠʚʥʦʡ ʠ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ, ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʨʩʢʦʛʦ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʠ ʚ ʧʦʜʙʦʨʢʝ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʝʤʳ ʠ ʨʘʩʩʫʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʱʘʪʝʣʴʥʦ ʧʨʦʨʘʙʦʪʘʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʫʨʦʚʥʶ ʢʣʘʩʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. ʇʦʩʢʦʣʴʢʫ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʚʦʟʥʠʢ ʟʘʧʨʦʩ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʥʘ ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ 

ʩʦʯʝʪʘʥʠʝ ʦʯʥʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʬʦʨʤ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ, ʘ ʚ 2022 ʛʦʜʫ 

ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʬʣʠʢʪʘ ʧʦʷʚʠʣʘʩʴ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʜʨʦʚ, ʪʦ ʜʘʥʥʳʡ ʢʫʨʩ ʩʤʦʞʝʪ 

ʠʩʧʦʣʥʠʪʴ ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʢʫʣʴʪʫʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʚʳʷʚʣʝʥʠʶ ʪʘʣʘʥʪʣʠʚʳʭ ʜʝʪʝʡ, 

ʨʘʟʚʠʪʠʶ ʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 

ɼʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ: ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʦʣʠʤʧʠʘʜʥʳʭ 

ʢʨʫʞʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʦʣʠʤʧʠʘʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ, ʦʧʨʦʩʫ ʚʝʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʨʫʞʢʦʚ ʠ 

ʠʟʫʯʝʥʠʷ ʙʝʩʧʣʘʪʥʳʭ ʠ ʧʣʘʪʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʟʘʜʘʯʥʠʢ ʜʣʷ ʫʯʝʥʠʢʦʚ ʩ 13 ʪʝʤʘʤʠ. ʉ 

ʧʦʤʦʱʴʶ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʠʩʢʘ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ  

ʨʘʟʣʠʯʥʳʭ ʢʫʨʩʦʚ, ʧʨʦʩʤʦʪʨʘ ʩʪʨʫʢʪʫʨʳ ʠ ʬʦʨʤ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʠ 
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ʨʘʟʣʠʯʥʳʭ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʨʩʢʦʛʦ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʠ ʩʦʜʝʨʞʘʥʠʝ 3 ʙʣʦʢʘ (ʪʝʦʨʠʷ ʯʠʩʝʣ) ʩ 

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʢʘʞʜʦʡ ʪʝʤʝ ʠ ʩʘʤʠʤʠ ʨʝʰʝʥʠʷʤʠ 

ʟʘʜʘʯ ʜʣʷ ʫʯʠʪʝʣʝʡ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ ʧʦ ʦʣʠʤʧʠʘʜʥʦʡ 

ʤʘʪʝʤʘʪʠʢʝ, ʚʳʷʚʣʝʥʦ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʙʝʩʧʣʘʪʥʳʭ ʧʣʘʪʬʦʨʤ 

ʩ ʙʠʙʣʠʦʪʝʢʦʡ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, problems.ru, ʠ ʣʠʪʝʨʘʪʫʨʳ 

ʥʘ math.ru ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʣʠʤʧʠʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, 

ʙʝʩʧʣʘʪʥʳʝ ʢʫʨʩʳ ʥʘ ʧʣʘʪʬʦʨʤʝ Stepik, ʥʦ ʥʝʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʫʨʩʘ ʧʦ 

ʦʣʠʤʧʠʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ 5-6 ʢʣʘʩʩʦʚ. ʊʘʢʞʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʨʦʛʨʘʤʤʳ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ ʦʪ ɻʝʦʨʛʠʷ ɺʦʣʴʬʩʦʥʘ (ʣʝʢʪʦʨʠʫʤ), 

ʩʘʡʪʘ ʂʦʘʣʠʮʠʷ ʠ ʊʝʪʨʠʢʘ, ʋʅʇʂ ʄʌʊʀ, ɺʊʐ, Youtube, ʥʘ ʩʘʡʪʝ 

ʉʠʨʠʫʩʘ, ʠ ʜʨʫʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʀʟ ʙʝʩʧʣʘʪʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʦʣʠʤʧʠʘʜʘʤ ʥʝʪ ʪʘʢʦʛʦ ʢʫʨʩʘ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʡʪʠ ʛʦʜʦʚʫʶ 

ʧʨʦʛʨʘʤʤʫ, ʝʩʪʴ ʣʠʰʴ ʚʦʟʤʦʞʥʦʩʪʴ ʯʘʩʪʷʤʠ ʠʣʠ ʨʘʟʜʝʣʘʤʠ ʵʪʦ 

ʦʩʫʱʝʩʪʚʠʪʴ. ʊʘʢʞʝ, ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʧʦʜʪʝʤʳ ʠ ʨʘʟʜʝʣʳ, ʥʘʧʨʠʤʝʨ, ʠʟ 

ʪʝʦʨʠʠ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʠʟʫʯʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʜʦʩʪʫʧʥʦʛʦ ʢʫʨʩʘ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. ʉʫʜʠʪʴ ʦ ʢʘʯʝʩʪʚʝ 

ʧʣʘʪʥʳʭ ʢʫʨʩʦʚ ʥʝʚʦʟʤʦʞʥʦ, ʦʜʥʘʢʦ ʙʳʣʦ ʧʦʣʝʟʥʳʤ ʠʟʫʯʝʥʠʝ ʧʨʦʙʥʳʭ 

ʟʘʥʷʪʠʡ, ʧʨʦʛʨʘʤʤ ʧʣʘʪʥʳʭ ʢʫʨʩʦʚ ʠ ʚʳʨʘʙʦʪʢʘ ʥʘʩʤʦʪʨʝʥʥʦʩʪʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʣʘʪʬʦʨʤʘ 

Stepik, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳʡ ʠ ʫʜʦʙʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ 

ʦʥʣʘʡʥ-ʢʫʨʩʦʚ. ɼʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʷʚʣʷʝʪʩʷ ʨʦʩʩʠʡʩʢʦʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʫʯʠʪʝʣʷʤʠ ʧʣʘʪʬʦʨʤ Moodle, Google Classroom. ʇʣʘʪʬʦʨʤʘ 

stepik.org  ʧʦʟʚʦʣʷʝʪ ʣʶʙʦʤʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʩʝʱʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʦʥʣʘʡʥ ʢʫʨʩʳ ʠʣʠ ʫʨʦʢʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʢ ʪʦʤʫ ʞʝ ʠʤʝʶʪʩʷ ʧʣʘʪʥʳʝ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʫʨʩʦʚ ʠ 

ʫʨʦʢʦʚ. ʅʘ ʨʠʩʫʥʢʘʭ 1, 2 ʧʨʠʚʝʜʝʥʦ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʫʨʩʘ ʥʘ 

ʧʣʘʬʦʨʤʝ Stepik: 
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ʈʠʩʫʥʦʢ 1. ʉʢʨʠʥ ʤʦʜʫʣʷ 1 ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʥʘ Stepik 

 

ʈʠʩʫʥʦʢ 2. ʉʢʨʠʥ ʯʘʩʪʠ ʤʦʜʫʣʷ 3 ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʥʘ Stepik  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʧʣʘʪʬʦʨʤʝ Stepik ʦʬʦʨʤʣʝʥʘ ʣʠʰʴ ʩʪʨʫʢʪʫʨʘ. 

ʉʘʤ ʢʫʨʩ ʙʫʜʝʪ ʦʧʫʙʣʠʢʦʚʘʥ ʧʦ ʦʢʦʥʯʘʥʠʶ ʨʘʟʨʘʙʦʪʢʠ. ʄʘʪʝʨʠʘʣʳ ʜʣʷ 

ʫʯʠʪʝʣʝʡ ʠ ʦʯʥʳʭ ʟʘʥʷʪʠʡ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʧʦ ʩʩʳʣʢʝ: 

https://drive.google.com/drive/folders/1IZFZHntbVpAB0NUDNl4HqSDHi60X

3Q6U?usp=sharing. ʊʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʞʝʣʘʪʝʣʴʥʦ ʯʝʨʝʜʦʚʘʪʴ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʞʢʘ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ 

ʧʦʜʨʷʜ 3 ʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʠ ʥʘ 4-ʦʝ ʟʘʥʷʪʠʝ ʜʘʪʴ ʫʯʝʥʠʢʘʤ 

ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʚ ʬʦʨʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʛʨʳ, ʪʫʨʥʠʨʳ, ʩʦʨʝʚʥʦʚʘʥʠʷ. 

ʇʦʣʝʟʥʦ ʪʘʢʞʝ ʚʚʦʜʠʪʴ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʟʘʥʷʪʠʷʭ, ʥʘʧʨʠʤʝʨ, ʚ 

ʪʝʤʝ 3.4. ʤʦʞʥʦ ʧʦʠʛʨʘʪʴ ʚ ʠʛʨʫ çʍʣʦʧʘʡ ʥʘ ʢʨʘʪʥʳʝ 3 ʠ ʦʢʦʥʯʘʥʠʷ ʩ 3è. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʢʫʨʩ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʠ ʠʥʪʝʨʝʩʥʳ 

ʫʯʝʥʠʢʘʤ 5-7 ʢʣʘʩʩʦʚ ʠ ʫʯʠʪʝʣʷʤ ʩʨʝʜʥʠʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ 

ʨʘʡʦʥʦʚ ʠ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʈʊ ʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ 

https://drive.google.com/drive/folders/1IZFZHntbVpAB0NUDNl4HqSDHi60X3Q6U?usp=sharing
https://drive.google.com/drive/folders/1IZFZHntbVpAB0NUDNl4HqSDHi60X3Q6U?usp=sharing
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ʧʦʜʛʦʪʦʚʢʦʡ ʢ ʦʣʠʤʧʠʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʝ; ʩʪʫʜʝʥʪʘʤ ɺʋɿʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝè ʧʦ ʧʨʦʬʠʣʶ çʤʘʪʝʤʘʪʠʢʘè. 
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ɼʀɼɸʂʊʀʏɽʉʂɸʗ ʀɻʈɸ ɺ ʇʈʆɽʂʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʐʂʆʃʔʅʀʂʆɺ 

ʉʠʨʘʝʚʘ ʈ.ʀ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ/ ʀʥʩʪʠʪʫʪ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʧʝʜ.ʥ., ʧʨʦʬʝʩʩʦʨ ʐʘʢʠʨʦʚʘ ʃ.ʈ. 

ɸʥʥʦʪʘʮʠʷ: ɼʠʜʘʢʪʠʯʝʩʢʘʷ ʠʛʨʘ ʢʘʢ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʤʦʱʠ ʫʯʘʱʠʤʩʷ ʚ ʦʩʚʦʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ 

ʧʨʦʚʝʨʢʠ ʘʢʪʫʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ 

ʩʚʷʟʠ ʩ ʥʳʥʝʰʥʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌɻʆʉ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ ʢʘʞʜʳʡ ʫʯʘʱʠʡʩʷ ʦʙʷʟʘʥ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʫʯʠʪʝʣʷ ʩʦʟʜʘʪʴ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʝʢʪ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʤʝ ʚ ʨʘʤʢʘʭ 

ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʘʱʠʭʩʷ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠʩʧʳʪʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ 

ʙʳ ʠʤ ʧʦʤʦʯʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʩʘʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʘ ʧʨʠʤʝʥʝʥʠʷ web-ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠʛʨ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ web-ʧʣʘʪʬʦʨʤ Learningapps ʠ Wordwall. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʠʛʨʘ, web-

ʧʣʘʪʬʦʨʤʘ, Learningapps, Wordwall. 

ʐʠʨʦʢʠʡ ʢʨʫʛ ʫʯʠʪʝʣʝʡ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ɺʳʙʦʨ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʠʛʨʳ ʢʘʢ 
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ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʝʩʷ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤʠ, ʚʥʠʤʘʪʝʣʴʥʳʤʠ, ʧʨʦʷʚʣʷʶʪ 

ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʙʦʣʝʝ ʤʦʪʠʚʠʨʦʚʘʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʟʘʤʝʪʥʘ ʪʝʥʜʝʥʮʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʨʘʟʣʠʯʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠʛʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʢʦʪʦʨʳʡ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʫʨʦʢʘ. ʊʘʢʠʝ web-

ʩʝʨʚʠʩʳ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʵʪʘʧʘʭ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ [2]. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʠ 

ʫʚʣʝʢʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ 

ʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ. ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʪʘʢʠʭ ʩʝʨʚʠʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʝ ʠʥʪʝʨʬʝʡʩʘ, 

ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ 

ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ. 

ɺ ʩʪʘʪʴʝ çʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ 

ʩʠʩʪʝʤʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʫʯʝʥʠʶè [4] ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʫʯʘʱʠʝʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʧʦʢʘʟʘʪʴ ʩʚʦʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʨʘʩʢʨʳʪʴ ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʫʤʝʥʠʷ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʛʨʘʤʦʪʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠʛʨ ʫʯʘʱʠʤʩʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʤʘʪʝʨʠʘʣ ʥʘ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʤ ʫʨʦʚʥʝ, ʠʟʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʦʡ ʦʥʠ ʚʣʘʜʝʶʪ, 

ʪʝʤ ʩʘʤʳʤ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʠʦʙʨʝʩʪʠ ʦʧʳʪ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʵʪʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʫʯʘʱʠʝʩʷ 

ʧʦʢʘʟʳʚʘʶʪ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠʛʨʳ: 
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ʧʨʠʜʫʤʳʚʘʶʪ ʢʦʥʮʝʧʮʠʶ, ʨʘʙʦʪʘʶʪ ʥʘʜ ʜʠʟʘʡʥʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʦʡ 

ʧʨʦʝʢʪ [5]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʜʦʩʪʫʧʥʳʭ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʯʘʱʠʡʩʷ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʣʘʪʬʦʨʤʳ 

Learningapps [7], Wordwall [8]. ʇʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʚ ʚʠʜʝ ʠʛʨ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʣʘ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʩʚʦʡ 

ʫʥʠʢʘʣʴʥʳʡ web-ʧʨʦʝʢʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʠʛʨʳ ʥʘ ʦʙʝʠʭ 

ʧʣʘʪʬʦʨʤʘʭ ʥʘ ʧʨʠʤʝʨʝ ʠʛʨʳ ʦ ʟʥʘʤʝʥʠʪʦʤ ʤʘʪʝʤʘʪʠʢʝ ʂʘʟʘʥʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʤ. 

ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʠʛʨʳ ʥʘ ʧʣʘʪʬʦʨʤʝ çLearningappsè 

ʇʨʠʚʝʜʝʤ ʠʥʩʪʨʫʢʮʠʶ ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

1. ʇʝʨʝʭʦʜʠʤ ʥʘ ʩʘʡʪ https://learningapps.org/   

2. ʈʝʛʠʩʪʨʠʨʫʝʤʩʷ ʥʘ ʩʘʡʪʝ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʠʤʘʝʤ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ 

ʫʛʣʫ ʥʘ ʢʦʧʢʫ çʚʭʦʜè. ɼʘʣʝʝ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʜʣʷ ʚʭʦʜʘ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʨʘʪʴ ʩʪʨʦʢʫ çʉʦʟʜʘʪʴ ʥʦʚʳʡ ʘʢʢʘʫʥʪè, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʭʦʜʠʤ 

ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ çʉʦʟʜʘʪʴ ʢʦʥʪʦè (ʨʠʩ.1). 

 
 

ʈʠʩʫʥʦʢ 1. ʉʣʝʚʘ ʘʚʪʦʨʠʟʘʮʠʷ. ʉʧʨʘʚʘ ʨʝʛʠʩʪʨʘʮʠʷ. 

https://learningapps.org/
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3. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʘʢʢʘʫʥʪʘ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʦʟʜʘʥʠʶ ʚʘʰʝʡ 

ʧʝʨʚʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʠʛʨʳ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʠʪʝ ʥʘ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ ʩʘʡʪʘ 

çʅʦʚʦʝ ʫʧʨʘʞʥʝʥʠʝè (ʨʠʩ.2). ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʚʘʤ ʧʨʝʜʣʦʞʘʪ 6 ʰʘʙʣʦʥʦʚ ʥʘ 

ʚʳʙʦʨ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʘʰʝʡ 

ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʠʛʨʳ ʚʳ ʜʦʣʞʥʳ ʩʥʘʯʘʣʘ ʧʦʜʫʤʘʪʴ ʢʘʢʦʡ ʠʟ ʜʘʥʥʳʭ 

ʰʘʙʣʦʥʦʚ ʚʘʤ ʧʦʜʦʡʜʝʪ. 

 

ʈʠʩʫʥʦʢ 2. ɺʳʙʦʨ ʰʘʙʣʦʥʘ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʩʦʟʜʘʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʠʛʨʳ ʩ ʧʦʤʦʱʴʶ 

ʰʘʙʣʦʥʘ çɺʠʢʪʦʨʠʥʘ ʩ ʚʳʙʦʨʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘè. 

4. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʳ ʚʳʙʨʘʣʠ ʧʦʜʭʦʜʷʱʠʡ ʚʘʤ ʰʘʙʣʦʥ, ʚʘʤ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ ʧʨʠʤʝʨʳ ʨʘʙʦʪ ʜʨʫʛʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʨʠʩ.3), ʢʦʪʦʨʳʝ ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʛʦ ʜʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ. 

ʇʨʠʤʝʨʳ ʨʘʙʦʪ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʧʦʟʚʦʣʷʪ ʚʘʤ ʚʳʙʨʘʪʴ ʪʫ, ʢʦʪʦʨʘʷ ʚʘʩ 

ʠʥʪʝʨʝʩʫʝʪ, ʥʘʧʨʠʤʝʨ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 
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ʈʠʩʫʥʦʢ 3. ʇʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʥʘ ʚʳʙʨʘʥʥʦʤ ʰʘʙʣʦʥʝ. 

5. ɼʘʣʝʝ ʧʝʨʝʭʦʜʠʤ ʢ ʩʦʟʜʘʥʠʶ ʩʘʤʦʡ ʨʘʙʦʪʳ. ɺ ʧʦʣʝ çʥʘʟʚʘʥʠʝ 

ʫʧʨʘʞʥʝʥʠʷè ʚʧʠʩʳʚʘʝʤ ʪʝʤʫ ʚʠʢʪʦʨʠʥʳ, ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʤ ʟʘʜʘʥʠʝ ʜʣʷ 

ʫʯʘʩʪʥʠʢʦʚ, ʜʝʣʘʝʤ ʥʝʙʦʣʴʰʦʝ ʧʦʷʩʥʝʥʠʝ ʦ ʧʨʘʚʠʣʘʭ ʠʛʨʳ (ʨʠʩ.4). ʇʦʩʣʝ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʧʦʣʷ ʩ ʚʦʧʨʦʩʘʤʠ ʚʠʢʪʦʨʠʥʳ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, 

ʢʦʪʦʨʳʡ ʤʳ ʫʞʝ ʧʨʝʜʫʩʤʦʪʨʝʣʠ ʟʘʨʘʥʝʝ. ʂ ʚʦʧʨʦʩʘʤ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʧʠʩʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ ʠ ʦʪʤʝʪʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʘʨʠʘʥʪ. 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʚʩʝʭ ʚʦʧʨʦʩʦʚ ʚ ʢʦʥʮʝ ʩʪʨʘʥʠʮʳ ʩʦʭʨʘʥʷʝʤ ʥʘʰ ʧʨʦʝʢʪ. 

 

ʈʠʩʫʥʦʢ 4. ʉʦʟʜʘʥʠʝ ʫʧʨʘʞʥʝʥʠʷ. 
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6. ʊʝʧʝʨʴ ʤʳ ʤʦʞʝʤ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʚʠʢʪʦʨʠʥʫ (ʨʠʩ.5). 

 

ʈʠʩʫʥʦʢ 5. ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ. 

ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʧʦʜʩʢʘʟʢʫ, ʢʦʪʦʨʫʶ ʤʳ ʩʜʝʣʘʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

ʥʘ ʟʥʘʯʦʢ i. 

7. ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʨʘʙʦʪʫ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ ʚ ʧʨʘʚʦʤ 

ʥʠʞʥʝʤ ʫʛʣʫ çʉʦʭʨʘʥʠʪʴ ʫʧʨʘʞʥʝʥʠʝè (ʨʠʩ.6). ʋʧʨʘʞʥʝʥʠʝ ʩʦʭʨʘʥʠʪʩʷ ʚ 

ʚʘʰʝʤ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʚ ʧʘʧʢʝ çʄʦʠ ʫʧʨʘʞʥʝʥʠʷè. 

 

ʈʠʩʫʥʦʢ 6. ʉʦʭʨʘʥʝʥʠʝ ʨʘʙʦʪʳ. 
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8. ɺʘʰʝʡ ʨʘʙʦʪʦʡ ʚʳ ʤʦʞʝʪʝ ʧʦʜʝʣʠʪʴʩʷ, ʩʢʦʧʠʨʦʚʘʚ ʩʩʳʣʢʫ ʠʣʠ 

ʩʦʭʨʘʥʠʚ qr-code, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʫʩʪʠʪʴʩʷ ʚʥʠʟ ʩʪʨʘʥʠʮʳ ʠ 

ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʩʧʦʩʦʙ (ʨʠʩ.7). 

 

ʈʠʩʫʥʦʢ 7. ʇʫʙʣʠʢʘʮʠʷ ʠʛʨʳ. 

ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʠʛʨʳ ʥʘ ʧʣʘʪʬʦʨʤʝ çWordwallè 

ʈʘʩʩʤʦʪʨʠʤ ʠʥʩʪʨʫʢʮʠʶ ʜʣʷ ʫʯʘʱʝʛʦʩʷ. 

1. ʇʝʨʝʭʦʜʠʤ ʥʘ ʩʘʡʪ https://wordwall.net/ru 

2. ʈʝʛʠʩʪʨʠʨʫʝʤʩʷ ʥʘ ʩʘʡʪʝ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʠʤʘʝʤ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ 

ʫʛʣʫ ʥʘ ʢʦʧʢʫ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷè. ɼʘʣʝʝ ʧʨʦʭʦʜʠʤ ʨʝʛʠʩʪʨʘʮʠʶ ʠ 

ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷè. 

3. ʇʝʨʝʭʦʜʠʤ ʢ ʩʦʟʜʘʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʠʛʨʳ. ɺ ʚʝʨʭʥʝʡ ʩʪʨʦʢʝ 

ʩʪʨʘʥʠʮʳ ʩʧʨʘʚʘ ʚʳʙʠʨʘʝʤ çʉʦʟʜʘʪʴ ʘʢʪʠʚʥʦʩʪʴè. 

4. ʊʝʧʝʨʴ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʰʘʙʣʦʥ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʙʫʜʝʤ ʩʦʟʜʘʚʘʪʴ ʥʘʰ ʧʨʦʝʢʪ. ʅʘ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʨʘʟʣʠʯʥʳʭ ʰʘʙʣʦʥʦʚ (ʨʠʩ. 8), ʜʘʞʝ ʜʣʷ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ. 

 

ʈʠʩʫʥʦʢ 8. ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʰʘʙʣʦʥʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ. 
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5. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʳ ʚʳʙʨʘʣʠ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʚʘʩ ʰʘʙʣʦʥ, ʤʦʞʥʦ 

ʧʝʨʝʡʪʠ ʢ ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ï ʢ ʩʦʟʜʘʥʠʶ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʠʛʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʠʛʨʳ ʩ ʧʦʤʦʱʴʶ 

ʰʘʙʣʦʥʘ çQuizè. 

6. ʇʦʩʣʝ ʚʳʙʦʨʘ ʰʘʙʣʦʥʘ ʧʝʨʝʜ ʥʘʤʠ ʦʪʢʨʳʚʘʝʪʩʷ ʥʦʚʦʝ ʦʢʥʦ, ʛʜʝ 

ʤr  ʙʫʜʝʤ ʜʝʣʘʪʴ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ: ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʡ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʧʠʩʘʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤ ʚʦʧʨʦʩ ʚʠʢʪʦʨʠʥʳ ʠ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ, 

ʦʪʤʝʪʠʚ ʛʘʣʦʯʢʦʡ ʧʨʘʚʠʣʴʥʳʡ (ʧʨʘʚʠʣʴʥʳʝ) ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʘ(ʦʚ) (ʨʠʩ.9). 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʩʦʭʨʘʥʷʝʤ ʝʝ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ʚ ʥʠʞʥʝʤ ʧʦʣʝ 

ʩʪʨʘʥʠʮʳ. 

 

ʈʠʩʫʥʦʢ 9. ʌʦʨʤʘ ʩʦʟʜʘʥʠʷ ʚʦʧʨʦʩʘ ʜʣʷ ʠʛʨʳ. 

7. ʇʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʤʳ ʤʦʞʝʤ ʧʨʦʩʤʦʪʨʝʪʴ ʩʦʟʜʘʥʥʳʡ ʥʘʤʠ ʢʚʠʟ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʝʨʝʜ ʥʘʤʠ ʦʪʢʨʳʚʘʝʪʩʷ ʥʦʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ, ʘ ʠʤʝʥʥʦ ʚʳʙʦʨ ʪʝʤʳ ʠ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʝʢʩʪʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦʩʷ ʚ ʠʛʨʝ. ʇʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 24 ʪʝʤʳ ʚ 

ʢʘʯʝʩʪʚʝ ʬʦʥʘ ʥʘʰʝʛʦ ʢʚʠʟʘ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʥʘʩʪʨʦʡʢʠ ʪʝʢʩʪʘ: ʰʨʠʬʪ, 

ʨʘʟʤʝʨ, ʥʝʩʢʦʣʴʢʦ ʢʦʣʣʝʢʮʠʡ ʰʨʠʬʪʦʚ. 

8. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʤʳ ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʤʝʥʷʪʴ ʰʘʙʣʦʥ, 

ʚʳʙʨʘʥʥʳʡ ʚ ʥʘʯʘʣʝ. ʇʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ, ʥʦ ʥʝ 

ʧʨʝʜʣʘʛʘʝʪ ʧʨʠ ʵʪʦʤ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʰʘʙʣʦʥʳ, ʘ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ 
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ʧʦʭʦʞʠ ʥʘ ʚʳʙʨʘʥʥʳʡ ʥʘʤʠ ʰʘʙʣʦʥ. ʅʘʧʨʠʤʝʨ, ʰʘʙʣʦʥ çQuizè ʤʳ ʤʦʞʝʤ 

ʟʘʤʝʥʠʪʴ ʥʘ çʌʣʝ -hʢʘʨʪʳè (ʨʠʩ.10). ʇʨʠ ʵʪʦʤ ʧʨʠʣʦʞʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʚʝʜʝʪ ʥʘʰʠ ʚʦʧʨʦʩʳ ʥʘ ʥʦʚʳʡ ʰʘʙʣʦʥ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʨʘʙʦʪʝ ʥʘʤ ʜʝʣʘʪʴ ʥʝ ʧʨʠʜʝʪʩʷ. 

 

ʈʠʩʫʥʦʢ 10. ʆʢʥʦ ʚʳʙʦʨʘ ʰʘʙʣʦʥʘ ʜʣʷ ʠʛʨʳ. 

9. ʊʘʢʞʝ ʜʦʩʪʫʧʥʳ ʥʘʩʪʨʦʡʢʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ 

ʠʛʨʳ, ʧʦʨʷʜʦʢ ʚʦʧʨʦʩʦʚ (ʩʣʫʯʘʡʥʳʡ ʠʣʠ ʩʪʨʦʛʠʡ) ʠ ʧʨʦʩʤʦʪʨ ʦʪʚʝʪʦʚ ʚ 

ʢʦʥʮʝ ʠʛʨʳ (ʨʠʩ.11). 

 

ʈʠʩʫʥʦʢ 11. ʆʢʥʦ ʚʳʙʦʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʮʠʡ. 

10. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʩʝʭ ʥʘʩʪʨʦʝʢ ʜʦʩʪʘʪʦʯʥʦ ʥʘʞʘʪʴ ʥʘ ʵʢʨʘʥ ʠ 

ʦʪʢʨʳʪʴ ʠʛʨʫ ʚ ʧʦʣʥʦʤ ʨʝʞʠʤʝ, ʯʪʦʙʳ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʦʝʢʪ (ʨʠʩ.12). 
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ʈʠʩʫʥʦʢ 12. ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʡ ʠʛʨʳ. 

11. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʳ ʤʦʞʝʤ ʧʦʜʝʣʠʪʴʩʷ ʩʦʟʜʘʥʥʦʡ ʠʛʨʦʡ ʩ 

ʧʦʤʦʱʴʶ ʩʩʳʣʢʠ ʠʣʠ qr-ʢʦʜʘ. 

ʇʨʦʚʝʜʝʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʧʣʘʪʬʦʨʤ ʠ ʦʪʨʘʟʠʤ ʝʛʦ ʚ 

ʪʘʙʣʠʮʝ 1 (ʇʨʠʣʦʞʝʥʠʝ 1). 

ʀʟ ʚʩʝʛʦ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʣʘʪʬʦʨʤʘ Wordwall ʫʩʪʫʧʘʝʪ Learningapps ʧʦ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ 

ʫʯʘʱʠʭʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʙʝ ʧʣʘʪʬʦʨʤʳ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʵʪʦ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʨʦʩʘ ʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʩʧʳʪʫʝʤʳʭ. 
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ʇʨʠʣʦʞʝʥʠʝ 1. 

ʊʘʙʣʠʮʘ 1. çʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʣʘʪʬʦʨʤè 

 ʅʘʣʠʯʠʝ 

ʨʫʩʩʢʦ-

ʷʟʳʯʥʦʡ 

ʚʝʨʩʠʠ 

ʇʣʘʪʥʘʷ 

ʧʦʜʧʠʩʢʘ 

ʅʘʣʠʯʠʝ 

ʙʝʩʧʣʘʪʥʳʭ 

ʰʘʙʣʦʥʦʚ 

ɺʦʟʤʦʞ-

ʥʦʩʪʴ 

ʧʦʜʝʣʠʪʴʩʷ 

ʨʘʙʦʪʦʡ ʧʦ 

ʩʩʳʣʢʝ/qr-

ʢʦʜʫ 

ʆʙʱʠʡ 

ʜʦʩʪʫʧ  

ʂʦʣʠʯʝʩ

-ʪʚʦ 

ʰʘʙʣʦʥʦ

ʚ ʜʣʷ 

ʨʘʙʦʪʳ 

ɼʦʩʪʫʧ ʢ 

ʨʝʜʘʢʪʠʨʦ

ʚʘʥʠʶ 

ʫʞʝ 

ʩʦʟʜʘʥʥʦʡ 

ʨʘʙʦʪʳ 

Learning

-apps 

ɼʘ 

 

ʆʪʩʫʪʩʪ-

ʚʫʝʪ 

ɺʩʝ 

ʰʘʙʣʦʥʳ 

ʙʝʩʧʣʘʪʥʳʝ 

ɽʩʪʴ ɽʩʪʴ 13 ɽʩʪʴ 

Wordwal

l 

ʅʝʪ ʅʘ ʤʝʩʷʮ 

ʠ ʛʦʜ 

5 

ʙʝʩʧʣʘʪʥʳʭ 

ʰʘʙʣʦʥʦʚ 

ʜʣʷ ʦʜʥʦʡ 

ʫʯʝʪʥʦʡ 

ʟʘʧʠʩʠ 

ɽʩʪʴ ɽʩʪʴ 15 ɽʩʪʴ 
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ʈɸɹʆʏʀʁ ʃʀʉʊ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ ʉʆɺʈɽʄɽʅʅʆɻʆ 

ʋʈʆʂɸ ʄɸʊɽʄɸʊʀʂʀ 

ʊʫʭʚʘʪʫʣʠʥʘ ʈ.ʄ. 

ʈʦʩʩʠʷ, ʛ. ʂʘʟʘʥʴ  

ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʤʝʭʘʥʠʢʠ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʧ.ʥ, ʜʦʮʝʥʪ ʌʘʣʠʣʝʝʚʘ ʄ.ɺ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʙʦʯʠʭ 

ʣʠʩʪʦʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʘʙʦʯʠʝ ʣʠʩʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩ ʟʘʜʘʥʠʡ ʠ ʫʧʨʘʞʥʝʥʠʡ, ʧʦʟʚʦʣʷʶʪ ʫʯʝʥʠʢʘʤ ʣʫʯʰʝ ʫʩʚʦʠʪʴ 

ʤʘʪʝʨʠʘʣ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʠ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ. ʊʘʢʞʝ ʚ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ: ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʢʦʚ, 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʫʯʝʥʠʢʠ ʣʫʯʰʝ ʫʩʚʘʠʚʘʶʪ ʟʥʘʥʠʷ, ʫʯʘʪʩʷ ʨʘʙʦʪʘʪʴ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʥʘʚʳʢʠ ʥʘ ʧʨʘʢʪʠʢʝ. ɺ ʟʘʢʣʶʯʝʥʠʝ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ 

ʜʦʩʪʠʞʝʥʠʶ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʙʦʯʠʡ ʣʠʩʪ, ʤʘʪʝʤʘʪʠʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʨʘʙʦʯʠʝ ʣʠʩʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʚʝʜʴ ʦʥʠ ʧʦʤʦʛʘʶʪ ʫʯʝʥʠʢʘʤ ʣʫʯʰʝ ʫʩʚʘʠʚʘʪʴ 

ʤʘʪʝʨʠʘʣ, ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʧʦʚʳʰʘʶʪ ʤʦʪʠʚʘʮʠʶ ʢ 

ʫʯʝʙʝ.  ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ, ʠʭ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. 
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ɺʦ-ʧʝʨʚʳʭ, ʨʘʙʦʯʠʝ ʣʠʩʪʳ ʧʦʤʦʛʘʶʪ ʫʯʝʥʠʢʘʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠ 

ʟʘʧʦʤʥʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ.  ʆʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʚʦʧʨʦʩʳ ʥʘ 

ʧʦʥʠʤʘʥʠʝ ʪʝʦʨʠʠ, ʟʘʜʘʯʠ ʥʘ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʡ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʥʠʢʘʤ ʣʫʯʰʝ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʤʘʪʝʨʠʘʣʝ ʠ ʥʘʫʯʠʪʴʩʷ ʧʨʠʤʝʥʷʪʴ 

ʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ. ɺʦ-ʚʪʦʨʳʭ, ʨʘʙʦʯʠʝ ʣʠʩʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ. ʆʥʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʟʘʜʘʯʠ ʥʘ 

ʚʳʯʠʩʣʝʥʠʝ, ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ, ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʠ ʜʨʫʛʠʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ɺ-

ʪʨʝʪʴʠʭ, ʨʘʙʦʯʠʝ ʣʠʩʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ 

ʫʯʘʱʠʭʩʷ.  ʆʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʟʘʜʘʥʠʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʥʠʤʘʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʫʯʝʥʠʢʦʚ. 

ʈʦʙʝʨʪ ɻʘʥʴʝ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʫʯʝʥʳʡ ʠ ʧʩʠʭʦʣʦʛ, ʫʪʚʝʨʞʜʘʣ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʫʶ ʟʘʧʣʘʥʠʨʦʚʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʘʛʦʚ, 

ʢʦʪʦʨʘʷ ʩ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʠʞʝʥʠʶ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʝʥʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ 

ʧʨʦʡʪʠ ʚʩʝ ʵʪʘʧʳ ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ, ʯʪʦʙʳ ʦʚʣʘʜʝʪʴ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤʠ ʥʘʚʳʢʘʤʠ. ʇʨʠ ʵʪʦʤ ʚʝʩʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʩʪʨʘʠʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʫʨʦʚʥʶ ʟʥʘʥʠʡ ʠ 

ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ. ʆʥ ʚʳʜʝʣʷʣ 3 ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ: 

ʷʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ, ʫʩʣʦʚʠʷ ʦʙʫʯʝʥʠʷ, ʧʨʦʜʫʢʪʳ ʦʙʫʯʝʥʠʷ. ʋʩʣʦʚʠʷ 

ʦʙʫʯʝʥʠʷ ʞʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʥʝʰʥʠʝ (ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, 

ʩʪʨʫʢʪʫʨʘ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪ. ʜ.) ʠ ʚʥʫʪʨʝʥʥʠʝ (ʥʘʣʠʯʠʝ ʫ ʫʯʘʱʠʭʩʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʥʷʪʠʡ ʠ ʥʘʚʳʢʦʚ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʦʙʫʯʝʥʠʷ). ʇʨʦʜʫʢʪʳ ʦʙʫʯʝʥʠʷ ï ʵʪʦ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʧʦʚʝʜʝʥʠʷ, 

ʫʩʚʘʠʚʘʝʤʳʝ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ. 

ɺ ʢʥʠʛʝ çʋʩʣʦʚʠʷ ʦʙʫʯʝʥʠʷè (1965) ʈ. ɻʘʥʴʝ ʦʧʠʩʘʣ 5 ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʫʯʝʥʠʷ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʥʘʚʳʢ, ʢʦʛʥʠʪʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʚʝʨʙʘʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʜʚʠʛʘʪʝʣʴʥʳʝ ʥʘʚʳʢʠ, ʦʪʥʦʰʝʥʠʝ. ʆʥ ʪʘʢʞʝ ʦʪʤʝʪʠʣ, ʯʪʦ 
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ʚʘʞʥʦʡ ʯʝʨʪʦʡ ʥʘʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ (ʙʦʣʝʝ 

ʩʣʦʞʥʦʝ ʚʩʝʛʜʘ ʥʘʜʩʪʨʘʠʚʘʝʪʩʷ ʧʦʚʝʨʭ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ)[2]. ʀʤ ʙʳʣʦ 

ʚʳʜʝʣʝʥʦ 8  ʢʦʛʥʠʪʠʚʥʳʭ  ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ  ʥʝʦʙʭʦʜʠʤʦ  ʧʨʦʡʪʠ  

ʣʶʙʦʤʫ  ʯʝʣʦʚʝʢʫ  ʜʣʷ  ʪʦʛʦ,  ʯʪʦʙʳ  ʭʦʨʦʰʦ  ʟʘʧʦʤʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ,  ʘ  

ʠʤʝʥʥʦ:  ʧʨʠʚʣʝʯʝʥʠʝ  ʚʥʠʤʘʥʠʷ,  ʟʘʜʘʯʠ,  ʧʨʝʞʥʠʝ  ʟʥʘʥʠʷ,  ʥʦʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʦʙʫʯʝʥʠʷ, ʧʨʘʢʪʠʢʘ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʩʚʷʟʴ ʩ 

ʞʠʟʥʴʶ.  ɺʩʝ ʵʪʠ ʩʦʙʳʪʠʷ ʦʙʫʯʝʥʠʷ ʮʝʣʠʢʦʤ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʫʨʦʢʘ 

ʦʪʢʨʳʪʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ. ʀ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʤʝʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ, 

ʤʦʞʥʦ ʧʨʠʜʪʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ çʈʘʙʦʯʠʡ ʣʠʩʪè  ʷʚʣʷʝʪʩʷ  ʪʘʢʠʤ  

ʠʥʩʪʨʫʤʝʥʪʦʤ,  ʢʦʪʦʨʳʡ  ʦʪʨʘʞʘʝʪ  ʚ  ʩʝʙʝ  ʚʩʝ  ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ 

ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ, ʠʭ ʘʢʪʠʚʥʦʤʫ ʫʯʘʩʪʠʶ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʨʝʰʠʪʴ ʵʪʫ 

ʟʘʜʘʯʫ, ʷʚʣʷʝʪʩʷ ʨʘʙʦʯʠʡ ʣʠʩʪ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ɼʣʷ ʥʘʯʘʣʘ ʠʟʫʯʠʤ 

ʧʦʥʷʪʠʝ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ ʠ ʢʘʢʠʤ ʦʥ ʤʦʞʝʪ ʙʳʪʴ.  

ʈʘʙʦʯʠʡ ʣʠʩʪ ï ʵʪʦ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʣʠ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʝ. 

ʆʥ ʩʦʜʝʨʞʠʪ ʟʘʜʘʥʠʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʯʘʱʠʤʩʷ ʟʘʢʨʝʧʠʪʴ ʠ ʫʛʣʫʙʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʢʠʤʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʙʦʯʠʝ ʣʠʩʪʳ. ɺʝʜʴ ʩʫʱʝʩʪʚʫʝʪ ʠʭ 

ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʨʘʙʦʯʠʝ ʣʠʩʪʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʦʚʦʡ 

ʪʝʤʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʟʘʜʘʯʠ ʥʘ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʠ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ. ʈʘʙʦʯʠʝ ʣʠʩʪʳ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴ ʟʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʝʥʠʢʦʚ ʠ ʟʘʜʘʥʠʷ ʥʘ 

ʧʦʚʪʦʨʝʥʠʝ ʪʝʦʨʠʠ. 

ɺʳʜʝʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠ ʨʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʣʠʩʪʳ: ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩ 
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ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. ʆʥʠ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʟʘʜʘʥʠʷ 

ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʫʯʝʥʠʢʫ ʨʘʙʦʪʘʪʴ ʚ ʩʚʦʝʤ 

ʪʝʤʧʝ ʠ ʜʦʩʪʠʛʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʫʯʝʙʥʳʭ ʮʝʣʝʡ. ʇʨʦʙʣʝʤʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʣʠʩʪʳ: ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʦʙʣʝʤʳ ʠʣʠ ʟʘʜʘʯʠ. ʆʥʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʟʘʜʘʥʠʷ ʥʘ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, 

ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʦʮʝʥʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ 

ʠ ʪʜ. ʈʘʙʦʯʠʝ ʣʠʩʪʳ ʥʘ ʦʩʥʦʚʝ ʢʝʡʩʦʚ: ʦʩʥʦʚʘʥʳ ʥʘ ʨʝʘʣʴʥʳʭ ʠʣʠ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʫʯʝʥʠʢʠ ʜʦʣʞʥʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʧʨʝʜʣʦʞʠʪʴ ʨʝʰʝʥʠʷ. ʊʘʢʠʝ ʨʘʙʦʯʠʝ ʣʠʩʪʳ ʧʦʤʦʛʘʶʪ ʫʯʝʥʠʢʘʤ ʧʨʠʤʝʥʷʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʨʘʟʚʠʚʘʪʴ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ: 

-ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ; 

-ʧʦʟʚʦʣʷʶʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʦʙʫʯʝʥʠʝ, ʫʯʠʪʳʚʘʷ ʫʨʦʚʝʥʴ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʠʥʪʝʨʝʩʳ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ; 

-ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʨʘʙʦʪʳ; 

-ʧʦʚʳʰʘʶʪ ʤʦʪʠʚʘʮʠʶ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ 

ʤʘʪʝʨʠʘʣʘ; 

-ʨʘʟʚʠʚʘʝʪ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʂʘʢ ʤʳ ʚʠʜʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. 

ʆʥʠ ʧʦʤʦʛʘʶʪ ʫʣʫʯʰʠʪʴ ʧʦʥʠʤʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʚʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ ʠ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʫʯʘʱʠʭʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʙʦʯʠʝ ʣʠʩʪʳ 

ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʝʣʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʦʮʝʥʠʚʘʪʴ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʫʯʝʥʠʢʦʚ. ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʪʘʢʞʝ 

ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʨʦʚʝʨʢʫ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʚʩʝ ʫʯʝʥʠʢʠ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʩ ʨʘʙʦʯʠʤʠ ʣʠʩʪʘʤʠ ʵʬʬʝʢʪʠʚʥʦ, ʯʪʦ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʠʭ 

ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʫʯʝʥʠʶ. 
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ɻʜʝ ʠ ʢʘʢ ʤʦʛʫʪ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʙʦʯʠʝ ʣʠʩʪʳ? ʆʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʫʨʦʢʘ: ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʝʛʦ ʟʘʢʨʝʧʣʝʥʠʠ, ʧʦʚʪʦʨʝʥʠʠ ʠ ʢʦʥʪʨʦʣʝ ʟʥʘʥʠʡ. ɼʘʥʥʳʡ 

ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʢʘʢ ʜʣʷ ʚʩʝʛʦ ʢʣʘʩʩʘ, ʪʘʢ ʠ 

ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʫʯʘʱʠʭʩʷ ʠʣʠ ʢʦʥʢʨʝʪʥʳʭ ʫʯʝʥʠʢʦʚ ʩ ʫʯʝʪʦʤ ʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʠʥʪʝʨʝʩʦʚ. ʈʘʙʦʯʠʝ ʣʠʩʪʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʙʫʤʘʞʥʳʤʠ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʤʠ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʠʣʠ ʛʨʫʧʧʦʚʳʤʠ. ɺʳʙʦʨ ʬʦʨʤʳ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ ʫʨʦʢʘ, 

ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ: 

1. ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʯʝʙʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʠ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ. 

2. ɿʘʜʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʬʦʨʤʝ, ʯʪʦʙʳ 

ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʫʯʘʱʠʭʩʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

3. ʉʣʦʞʥʦʩʪʴ ʟʘʜʘʥʠʡ ʜʦʣʞʥʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʥʘʯʠʥʘʷ ʦʪ 

ʧʨʦʩʪʳʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

4. ʅʘʣʠʯʠʝ ʠʥʩʪʨʫʢʮʠʡ ʠ ʧʦʜʩʢʘʟʦʢ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʫʯʘʱʠʤʩʷ 

ʧʦʥʷʪʴ, ʢʘʢ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʠʷ ʠ ʢʘʢʠʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʜʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʳ. 

5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʛʣʷʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʛʨʘʬʠʢʦʚ, ʪʘʙʣʠʮ, 

ʨʠʩʫʥʢʦʚ), ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʫʯʘʱʠʤʩʷ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠʟʫʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ 

ʠ ʦʙʣʝʛʯʘʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ. 

ʊʘʢʞʝ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʥʘ 

ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʦʜʠʤʦ: 

ï ʦʙʲʷʩʥʷʪʴ ʫʯʘʱʠʤʩʷ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ ʩ ʨʘʙʦʯʠʤ ʣʠʩʪʦʤ; 

 ï ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʯʘʱʠʤʩʷ ʚʨʝʤʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ; 

 ï ʧʨʦʚʝʨʷʪʴ ʚʳʧʦʣʥʝʥʥʳʝ ʟʘʜʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʴʪʝ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ 

ʫʯʘʱʠʤʩʷ; 
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 ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʙʦʯʠʝ ʣʠʩʪʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ ʥʘ ʫʨʦʢʝ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʜʘʥʠʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʥʘ ʜʚʠʞʝʥʠʝ. ʋʯʘʱʠʤʩʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʠʪʴ 

ʟʘʜʘʯʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ: ʦʪ ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʥʘ ʥʘʭʦʞʜʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʜʦ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ ʠ ʛʨʘʬʠʢʦʚ. ʊʘʢʦʡ 

ʨʘʙʦʯʠʡ ʣʠʩʪ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʥʝ ʪʦʣʴʢʦ ʟʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ ʦ ʜʚʠʞʝʥʠʠ, 

ʥʦ ʠ ʥʘʫʯʠʪʴʩʷ ʧʨʠʤʝʥʷʪʴ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ, ʨʝʰʘʷ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠʟʘʜʘʯʠ 

ʇʨʠʤʝʨʳ ʛʦʪʦʚʳʭ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ: 
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ʈʠʩʫʥʦʢ 1. ʈʘʙʦʯʠʡ ʣʠʩʪ "ʉʣʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ ʜʨʦʙʝʡ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʟʥʘʤʝʥʘʪʝʣʷʤʠ" 
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ʈʠʩʫʥʦʢ 2. ʈʘʙʦʯʠʡ ʣʠʩʪ "ʇʨʦʧʦʨʮʠʠ" 
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ʈʠʩʫʥʦʢ 3. ʈʘʙʦʯʠʡ ʣʠʩʪ "ɸʨʠʬʤʝʪʠʯʝʩʢʠʡ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ" 

 

ʈʠʩʫʥʦʢ 4. ʈʘʙʦʯʠʡ ʣʠʩʪ "ʉʚʦʡʩʪʚʘ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ 

ʢʦʨʥʷ" 
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ʈʠʩʫʥʦʢ 5. ʈʘʙʦʯʠʡ ʣʠʩʪ "ɿʘʜʘʥʠʷ ʧʦ ʪʝʤʝ: ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ" 

 

 ʊʘʢ ʢʘʢ ʨʘʙʦʯʠʝ ʣʠʩʪʳ ï ʵʪʦ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ ʠʣʠ ʩʪʫʜʝʥʪʦʚ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʪ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʜʦ 

ʚʫʟʦʚ, ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʚʳʢʦʚ, ʟʥʘʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ 

ʫʯʘʱʠʭʩʷ. ʇʦʵʪʦʤʫ ʚ ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʘʙʦʯʠʤ ʣʠʩʪʘʤ.  

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʢʨʘʪʢʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʪʘʪʝʡ.  

"ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʚ ʦʙʫʯʝʥʠʠ" (ɸʚʪʦʨʳ: ɸ.ʉ. ʂʚʠʪʦʚʘ, 

ʅ.ɺ. ʉʘʬʦʥʦʚʘ, 2019). ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʘʩʧʝʢʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ɸʚʪʦʨʳ 

ʘʥʘʣʠʟʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʫʯʘʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

"ɼʠʜʘʢʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ" (ɸʚʪʦʨ: ʉ.ɸ. ʐʫʤʘʨʠʥʘ, 2021). ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 
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ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʧʨʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʵʪʦʛʦ ʤʝʪʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

"ʈʘʙʦʯʠʝ ʣʠʩʪʳ ʢʘʢ ʩʨʝʜʩʪʚʦ ʘʢʪʠʚʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʩʪʫʜʝʥʪʦʚ" (ɸʚʪʦʨʳ: ʃ.ɸ. ʇʦʥʢʨʘʪʦʚʘ, ɺ.ɸ. ʉʠʥʠʮʳʥʘ, 2009). ɼʘʥʥʘʷ 

ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʢʘʢ ʩʨʝʜʩʪʚʘ 

ʘʢʪʠʚʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ɸʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʙʦʯʠʭ 

ʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

"ʈʘʙʦʯʠʝ ʣʠʩʪʳ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ" (ɸʚʪʦʨ: ʊ.ɺ. 

ʗʢʦʚʣʝʚʘ, 2018). ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʨʠʤʝʥʝʥʠʶ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ (ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ, ʣʝʢʩʠʯʝʩʢʠʝ, ʬʦʥʝʪʠʯʝʩʢʠʝ) ʠ ʧʨʝʜʣʘʛʘʝʪ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ. 

"ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ" (ɸʚʪʦʨʳ: ɽ.ʉ. ɺʝʨʝʥʠʯ, ʆ.ʅ. ʃʘʪʳʰʝʚʘ, 2017). ɺ ʩʪʘʪʴʝ 

ʠʩʩʣʝʜʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ. ɸʚʪʦʨʳ ʘʥʘʣʠʟʠʨʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʝʣʘʶʪ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʠ ʠʭ ʤʦʪʠʚʘʮʠʠ ʢ 

ʦʙʫʯʝʥʠʶ. 

"ʇʨʠʤʝʥʝʥʠʝ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ" (ɸʚʪʦʨʳ: ʈ.ʄ. ʄʫʩʘʝʚʘ, ʂ.ʂ. ʈʘʤʘʟʘʥʦʚʘ, 2016). ɸʚʪʦʨʳ 

ʘʥʘʣʠʟʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʩʦʟʜʘʥʠʷ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʠ ʧʨʝʜʣʘʛʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 
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ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʙʦʯʠʝ ʣʠʩʪʳ ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʫʯʘʱʠʭʩʷ ʠ ʩʪʫʜʝʥʪʦʚ. ʈʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʠʭ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠʭ ʟʥʘʥʠʡ ʠ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʯʠʡ ʣʠʩʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʢʘ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ 

ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʥʘ ʫʨʦʢʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʫʯʘʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 
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ʉʝʢʮʠʷ çʃʫʯʰʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘè 

ʉʎɽʅɸʈʀʁ ɺʅɽʂʃɸʉʉʅʆɻʆ ʄɽʈʆʇʈʀʗʊʀʗ ʇʆ 

ʄɸʊɽʄɸʊʀʂɽ çɹʀʆɻʈɸʌʀʗ ʀ ɼɽʗʊɽʃʔʅʆʉʊʔ ʅ.ʀ. 

ʃʆɹɸʏɽɺʉʂʆɻʆ ɺ ʉɺɽʊɽ ɻʆɼɸ ʇɽɼɸɻʆɻɸ ʀ ʅɸʉʊɸɺʅʀʂɸè 

ɸʥʜʨʝʝʚʘ ɼ.ɸ. 

ʈʦʩʩʠʷ, ʛ. ʏʝʣʷʙʠʥʩʢ 

ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ, ʄʘʨʪʳʥʦʚʘ ɽ.ɺ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʮʝʥʘʨʠʡ ʚʥʝʢʣʘʩʩʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʧʦʩʚʷʱʝʥʥʳʡ ʙʠʦʛʨʘʬʠʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʅʠʢʦʣʘʷ 

ʀʚʘʥʦʚʠʯʘ ʃʦʙʘʯʝʚʩʢʦʛʦ. ʆʩʚʝʱʝʥʘ ʪʝʤʘ ʛʦʜʘ ʇʝʜʘʛʦʛʘ ʠ ʅʘʩʪʘʚʥʠʢʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʯʠʪʝʣʷʤʠ 

ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʝʩʘ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʧʨʝʜʤʝʪʫ ʠ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʫʯʝʥʳʤʠ, ʚʥʝʩʰʠʤʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʥʘʫʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʝʢʣʘʩʩʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʤʘʪʝʤʘʪʠʢʘ, ʛʝʦʤʝʪʨʠʷ, 

ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʃʦʙʘʯʝʚʩʢʠʡ, ʛʦʜ ʇʝʜʘʛʦʛʘ ʠ ʅʘʩʪʘʚʥʠʢʘ. 

ɺʥʝʢʣʘʩʩʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ 

ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʦʚʳʰʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʧʨʝʜʤʝʪʫ. 

ʂʨʦʤʝ ʪʦʛʦ, çʚʥʝʫʨʦʯʢʘè ʧʦʟʚʦʣʷʝʪ ʦʙʩʫʜʠʪʴ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʩʦʙʳʪʠʡ, ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʚʝʣʠʢʠʤʠ ʜʝʷʪʝʣʷʤʠ 

ʥʘʫʢʠ, ʚʥʝʩʰʠʤʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʝʝ ʨʘʟʚʠʪʠʝ. 

ʅʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʮʝʥʘʨʠʡ ʚʥʝʢʣʘʩʩʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʫʯʠʪʝʣʷʤʠ ʤʘʪʝʤʘʪʠʢʠ ʩ 

ʦʙʫʯʘʶʱʠʤʠʩʷ 7 ʢʣʘʩʩʘ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʜʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʚ ʨʘʤʢʘʭ 
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2023 ʛʦʜʘ, ʢʦʪʦʨʳʡ ʦʙʲʷʚʣʝʥ ʧʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çɻʦʜʦʤ 

ʇʝʜʘʛʦʛʘ ʠ ʅʘʩʪʘʚʥʠʢʘè. 

ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ 

ʎʝʣʴ ʤʝʨʦʧʨʠʷʪʠʷ: ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʠ, 

ʟʥʘʢʦʤʩʪʚʦ ʩ ʫʯʝʥʳʤʠ, ʚʥʝʩʰʠʤʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʝʝ ʨʘʟʚʠʪʠʝ, 

ʧʦʚʳʰʝʥʠʝ ʨʦʣʠ ʧʝʜʘʛʦʛʘ. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: ʦʙʫʯʘʶʱʠʝʩʷ 7-ʭ ʢʣʘʩʩʦʚ. 

ʄʝʪʦʜʳ: ɹʝʩʝʜʘ, ʠʣʣʶʩʪʨʘʮʠʷ, ʨʘʙʦʪʘ ʚ ʧʘʨʘʭ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ: ʢʦʤʧʴʶʪʝʨ, ʧʨʦʝʢʪʦʨ; ʨʘʩʧʝʯʘʪʢʠ ʩ ʟʘʜʘʥʠʷʤʠ; 

ʧʨʝʟʝʥʪʘʮʠʷ ʚ Power Point. 

ʉʮʝʥʘʨʠʡ ʤʝʨʦʧʨʠʷʪʠʷ 

ʋʯʠʪʝʣʴ: ï ɼʦʙʨʳʡ ʜʝʥʴ, ʨʝʙʷʪʘ! ʉʝʛʦʜʥʷ ʤʳ ʩ ʚʘʤʠ ʧʦʛʨʫʟʠʤʩʷ ʚ 

ʤʘʪʝʤʘʪʠʢʫ ʠ ʧʦʩʤʦʪʨʠʤ ʥʘ ʥʝʝ ʩ ʥʝʩʢʦʣʴʢʦ ʥʝʧʨʠʚʳʯʥʦʡ ʩʪʦʨʦʥʳ. ʄʳ 

ʧʦʡʤʝʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʘʫʢʘ ʦ ʯʠʩʣʘʭ ʠ ʦʧʝʨʘʮʠʷʭ ʥʘʜ 

ʥʠʤʠ, ʦ ʬʠʛʫʨʘʭ ʠ ʠʭ ʧʦʣʦʞʝʥʠʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʦ, 

ʢʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʜʣʠʪʝʣʴʥʘʷ ʠ ʫʚʣʝʢʘʪʝʣʴʥʘʷ ʠʩʪʦʨʠʷ, ʭʨʘʥʷʱʘʷ ʚ ʩʝʙʝ 

ʚʘʞʥʳʝ ʩʦʙʳʪʠʷ ʠ ʚʝʣʠʢʠʝ ʠʤʝʥʘ. ʀ ʧʫʩʪʴ ʬʨʘʛʤʝʥʪʳ ʵʪʦʡ ʠʩʪʦʨʠʠ 

ʩʣʫʯʠʣʠʩʴ ʜʘʚʥʦ, ʦʥʠ ʥʘʭʦʜʷʪ ʦʪʛʦʣʦʩʢʠ ʠ ʚ ʥʘʰʠ ʜʥʠ. 

ʀʥʦʛʜʘ ʘʙʩʦʣʶʪʥʦ ʧʨʠʚʳʯʥʳʝ ʥʘʤ ʚʝʱʠ ʠʣʠ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʪʘʠʪʴ ʚ 

ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʫʜʠʚʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ. 

ɼʘʚʘʡʪʝ ʫʙʝʜʠʤʩʷ ʚ ʵʪʦʤ! ʉʝʡʯʘʩ ʚʘʤ ʚ ʧʘʨʘʭ ʧʨʝʜʩʪʦʠʪ ʚʳʧʦʣʥʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʥʠʡ, ʧʦʩʤʦʪʨʝʚ ʥʘ ʥʠʭ ʪʚʦʨʯʝʩʢʠʤ ʚʟʛʣʷʜʦʤ. ɿʘʜʘʥʠʝ 

ʧʝʨʚʦʝ. ʂʘʢ ʚʳ ʜʫʤʘʝʪʝ, ʧʦʝʜʝʪ ʣʠ ʪʨʘʥʩʧʦʨʪ ʩ ʢʦʣʝʩʘʤʠ, ʦʪʣʠʯʥʳʤʠ ʦʪ 

ʢʨʫʛʣʳʭ? ɽʩʣʠ ʜʘ, ʪʦ ʢʘʢʦʡ ʬʦʨʤʳ ʤʦʛʫʪ ʙʳʪʴ ʢʦʣʝʩʘ? 

*ʋʯʝʥʠʢʠ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʝ ʚ ʧʘʨʘʭ, ʜʝʣʷʪʩʷ ʨʘʟʤʳʰʣʝʥʠʷʤʠ* 

ʋʯʠʪʝʣʴ: ï ɺ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʪʨʫʜʥʦ ʧʦʚʝʨʠʪʴ, ʥʦ ʩʫʱʝʩʪʚʫʶʪ ʢʦʣʝʩʘ 

ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʚ ʬʦʨʤʝ ʵʣʣʠʧʩʦʚ (ʨʠʩ. 1)! ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʨʦʚʝʨʝʥʦ, ʯʪʦ ʘʚʪʦʤʦʙʠʣʴ ʩ ʢʚʘʜʨʘʪʥʳʤʠ ʢʦʣʝʩʘʤʠ eʟʜʠʪ, ʠ ʜoʚoʣʴʥo 
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ʥeʧʣoʭo, ʦʩʦʙʝʥʥʦ ʧʦ ʜʦʨʦʛʘʤ ʩ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. Eʜʠʥʩʪʚeʥʥʳʡ 

ʤʠʥyʩ ï ʪʨʷʩʢa, ʢoʪoʨaʷ ʥe ʙyʜeʪ ʧoʣeʟʥa ʥʠ ʧaʩʩaʞʠʨaʤ, ʥʠ ʩʘʤʦʤʫ 

aʚʪoʤoʙʠʣʶ. ɺ 1954 ʛʦʜʫ aʤeʨʠʢaʥʩʢʠʡ ʠʟoʙʨeʪʘʪeʣʴ ʜaʞe ʧoʣyʯʠʣ ʧaʪeʥʪ 

ʥa ʢʚaʜʨaʪʥʳe ʢoʣʸʩa, ʢoʪoʨʳe, ʢaʢ oʥ ʧoʣaʛaʣ, oʙeʩʧeʯaʪ ʪeʭʥʠʢe 

ʭoʨoʰyʶ ʧʨoʭoʜʠʤoʩʪʴ ʥa ʧeʨeʩeʯʸʥʥoʡ ʤeʩʪʥoʩʪʠ.  

  

ʈʠʩʫʥʦʢ 1. ʂʦʣʝʩʘ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʳ 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʵʣʣʠʧʩʦʠʜʥʳʭ ʢʦʣʝʩ, ʠʭ ʢʨʝʧʣʝʥʠʝ ʢ ʪʨʘʥʩʧʦʨʪʫ ʚʝʩʴʤʘ 

ʥʝʦʙʳʯʥʦ ï ʦʥʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʢʦʨʦʤʳʩʣʘ ʠ ʨʳʯʘʛʠ, ʨʘʩʧʦʣʦʞʝʥʳ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʙʦʣʴʰʠʤʠ ʦʩʷʤʠ, ʠ ʠʭ ʚʨʘʱʝʥʠʝ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʦ. ʀʤʝʥʥʦ ʪʘʢʦʝ ʥʝʩʪʘʥʜʘʨʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʦʣʝʩ 

ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ ʪʨʘʥʩʧʦʨʪʫ ʜʚʠʛʘʪʴʩʷ ʘʙʩʦʣʶʪʥʦ ʨʦʚʥʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʢʦʣʝʩʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʬʦʨʤʳ. 

ɿʘʜʘʥʠʝ ʚʪʦʨʦʝ! ʀʟ ʪʨʝʭ ʦʪʨʝʟʢʦʚ ʤʳ ʤʦʞʝʤ ʧʦʩʪʨʦʠʪʴ ʦʜʠʥ 

ʪʨʝʫʛʦʣʴʥʠʢ, ʠʟ ʧʷʪʠ ʦʪʨʝʟʢʦʚ ï ʜʚʘ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɸ ʤʦʞʝʤ ʣʠ ʤʳ ʠʟ 

ʰʝʩʪʠ ʦʪʨʝʟʢʦʚ ʧʦʩʪʨʦʠʪʴ ʫʞʝ ʯʝʪʳʨʝ ʪʨʝʫʛʦʣʴʥʠʢʘ? ʂʘʢ ʵʪʦ ʩʜʝʣʘʪʴ? 

*ʋʯʝʥʠʢʠ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʝ ʚ ʧʘʨʘʭ, ʜʝʣʷʪʩʷ ʨʘʟʤʳʰʣʝʥʠʷʤʠ* 

ʋʯʠʪʝʣʴ: ï ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʵʪʦ ʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ. ʅʦ ʜʣʷ ʵʪʦʛʦ ʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʫ ʥʝ ʚ ʧʣʦʩʢʦʩʪʠ, ʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʠʩ. 

2). ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ï ʧʠʨʘʤʠʜʘ.  
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ʈʠʩʫʥʦʢ 2. ʇʦʩʪʨʦʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 

ɿʘʜʘʥʠʝ ʪʨʝʪʴʝ! ʄʦʞʝʪ ʣʠ ʠʤʝʪʴ ʩʤʳʩʣ ʨʘʚʝʥʩʪʚʦ ρρϽρρ ρππρ? 

*ʋʯʝʥʠʢʠ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʝ ʚ ʧʘʨʘʭ, ʜʝʣʷʪʩʷ ʨʘʟʤʳʰʣʝʥʠʷʤʠ* 

ʋʯʠʪʝʣʴ: ï ʀ ʵʪʦ ʨʘʚʝʥʩʪʚʦ, ʥʘ ʫʜʠʚʣʝʥʠʝ, ʪʦʞʝ ʚʝʨʥʦ! ʂʦʥʝʯʥʦ, ʚʳ 

ʛʦʚʦʨʠʪʝ ʧʨʘʚʠʣʴʥʦ, ʯʪʦ ρρϽρρ ρςρ. ʅʦ ʤʳ ʧʦʣʫʯʠʤ ʵʪʦ, ʨʝʰʘʷ ʧʨʠʤʝʨ 

ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ. ɸ ʯʪʦ, ʝʩʣʠ ʨʝʰʘʪʴ ʧʨʠʤʝʨ ʚ ʜʚʦʠʯʥʦʡ 

ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ?.. ɼʘʚʘʡʪʝ ʫʙʝʜʠʤʩʷ ʚ ʵʪʦʤ (ʨʠʩ. 3)! 

ʋʯʠʪʝʣʴ: ï ʉʝʛʦʜʥʷ ʤʳ ʩ ʚʘʤʠ ʧʦʟʥʘʢʦʤʠʤʩʷ ʩ ʚʝʣʠʢʠʤ ʯʝʣʦʚʝʢʦʤ, 

ʤʘʪʝʤʘʪʠʢʦʤ ʠ ʫʯʝʥʳʤ, ʢʦʪʦʨʳʡ ʩʤʦʪʨʝʣ ʥʘ ʚʝʱʠ ʧʦʠʩʪʠʥʝ ʧʦʜ ʜʨʫʛʠʤ 

ʫʛʣʦʤ, ʧʳʪʘʷʩʴ ʨʝʰʠʪʴ ʟʘʜʘʯʠ ʥʝʩʪʘʥʜʘʨʪʥʦ. ɽʛʦ ʦʪʢʨʳʪʠʝ ʧʝʨʝʚʝʨʥʫʣʦ 

ʚʟʛʣʷʜ ʥʘ ʤʘʪʝʤʘʪʠʢʫé ʅʘʤ ʩ ʚʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ, ʦ ʢʦʤ ʞʝ 

ʧʦʡʜʝʪ ʨʝʯʴ ʥʘ ʥʘʰʝʡ ʩʝʛʦʜʥʷʰʥʝʡ ʚʩʪʨʝʯʝ! ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʶ ʚʘʤ 

ʧʦʨʘʙʦʪʘʪʴ ʩ ʢʨʦʩʩʚʦʨʜʦʤ (ʨʠʩ. 4, 5). ʆʪʚʝʪʳ, ʢʦʪʦʨʳʝ ʚʳ ʚʥʝʩʝʪʝ ʚ ʥʝʛʦ, 

ʙʫʜʫʪ ʢʣʶʯʦʤ ʢ ʵʪʦʡ ʨʘʟʛʘʜʢʝ. ɸ ʧʦʤʦʛʫʪ ʚ ʨʝʰʝʥʠʠ ʢʨʦʩʩʚʦʨʜʘ ʟʥʘʥʠʷ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʘʤʠ ʨʘʥʝʝ ʥʘ ʫʨʦʢʘʭ. 

 

ʈʠʩʫʥʦʢ 3. ʋʤʥʦʞʝʥʠʝ 



165 

 

*ʋʯʝʥʠʢʠ ʟʘʧʦʣʥʷʶʪ ʢʨʦʩʩʚʦʨʜ, ʦʪʚʝʯʘʷ ʥʘ ʚʦʧʨʦʩʳ* 

  

ʈʠʩʫʥʦʢ 4. ʐʘʙʣʦʥ ʢʨʦʩʩʚʦʨʜʘ 

ʋʯʠʪʝʣʴ: ï ʀʪʘʢ, ʨʝʙʷʪʘ, ʧʦʣʫʯʠʣʦʩʴ ʣʠ ʫ ʚʘʩ ʟʘʧʦʣʥʠʪʴ ʢʨʦʩʩʚʦʨʜ? ʉ 

ʢʘʢʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʙʳʣʠ ʩʚʷʟʘʥʳ ʚʩʝ ʵʪʠ ʪʝʨʤʠʥʳ? 

*ʋʯʝʥʠʢʠ ʧʦ ʧʦʜʥʷʪʦʡ ʨʫʢʝ ʜʝʣʷʪʩʷ ʩʚʦʠʤʠ ʫʩʧʝʭʘʤʠ, ʥʘʟʳʚʘʶʪ 

ʦʪʚʝʪʳ. ʉʦʦʙʱʘʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʪʝʨʤʠʥʳ ʩʚʷʟʘʥʳ ʩ ʛʝʦʤʝʪʨʠʝʡ* 

ʋʯʠʪʝʣʴ: ï ɺʩʝ ʚʝʨʥʦ. ʉ ʵʪʦʛʦ ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʫ ʚʘʩ ʧʨʦʠʟʦʰʣʦ 

ʨʘʟʜʝʣʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʘʣʛʝʙʨʫ ʠ ʛʝʦʤʝʪʨʠʶ. ʀʤʝʥʥʦ ʛʝʦʤʝʪʨʠʠ ʙʳʣ 

ʧʦʩʚʷʱʝʥ ʥʘʰ ʢʨʦʩʩʚʦʨʜ, ʠ ʠʤʝʥʥʦ ʩ ʥʝʡ ʙʫʜʝʪ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʪʝʤʘ 

ʥʘʰʝʛʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʚʥʝʫʨʦʯʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ (ʨʠʩ. 6).  

ʅʦ ʥʘʰ ʛʣʘʚʥʳʡ ʛʝʨʦʡ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʚ ʪʝʥʠ... ʇʦʣʫʯʠʣʦʩʴ ʣʠ ʫ 

ʢʦʛʦ-ʪʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ˉ4? ʂʘʢʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʚʳ ʤʦʞʝʪʝ 

ʚʳʩʢʘʟʘʪʴ ʠ ʢʘʢʠʭ ʨʫʩʩʢʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʚʳ ʟʥʘʝʪʝ? 

*ʋʯʝʥʠʢʠ ʧʦ ʧʦʜʥʷʪʦʡ ʨʫʢʝ ʥʘʟʳʚʘʶʪ ʠʤʝʶʱʠʝʩʷ ʙʫʢʚʳ, 

ʧʝʨʝʯʠʩʣʷʶʪ ʠʟʚʝʩʪʥʳʭ ʠʤ ʨʫʩʩʢʠʭ ʤʘʪʝʤʘʪʠʢʦʚ* 

 

ʈʠʩʫʥʦʢ 5. ɺʦʧʨʦʩʳ ʜʣʷ ʢʨʦʩʩʚʦʨʜʘ 
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ʋʯʠʪʝʣʴ: ï ʄʦʣʦʜʮʳ, ʨʝʙʷʪʘ! ɺʳ ʟʥʘʝʪʝ ʤʥʦʛʦ ʥʘʰʠʭ ʫʯʝʥʳʭ, 

ʚʥʝʩʰʠʭ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʢʠ. ʀ ʚʩʝ ʞʝ, ʢʘʢʘʷ ʬʘʤʠʣʠʷ ʧʦʜʭʦʜʠʪ 

ʢ ʥʘʰʝʤʫ ʢʨʦʩʩʚʦʨʜʫ? ɺʩʝ ʚʝʨʥʦ, ʵʪʦ ï ʃʦʙʘʯʝʚʩʢʠʡ! ʀʤʝʥʥʦ ʝʤʫ ʠ ʙʫʜʝʪ 

ʧʦʩʚʷʱʝʥ ʥʘʰ ʩʝʛʦʜʥʷʰʥʠʡ ʨʘʟʛʦʚʦʨ. 

 

ʈʠʩʫʥʦʢ 6. ʂʨʦʩʩʚʦʨʜ ʩ ʦʪʚʝʪʘʤʠ 

ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʃʦʙʘʯʝʚʩʢʠʡ ʨʦʜʠʣʩʷ 20 ʥʦʷʙʨʷ 1792 ʛʦʜʘ ʚ 

ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ [1]. ʕʪʦ ʙʳʣ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʦʤʫ ʧʨʝʜʩʪʦʷʣʦ ʩʪʘʪʴ 

ʚʝʣʠʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʪʴ ʦʪʢʨʳʪʠʝ, ʢʦʪʦʨʦʝ ʧʝʨʝʚʝʨʥʫʣʦ 

ʚʟʛʣʷʜ ʥʘ ʛʝʦʤʝʪʨʠʶ ʫʯʝʥʳʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʅʠʢʦʣʘʡ ʙʳʣ ʩʨʝʜʥʠʤ ʠʟ 

ʪʨʦʠʭ ʩʳʥʦʚʝʡ ʇʨʘʩʢʦʚʴʠ ɸʣʝʢʩʘʥʜʨʦʚʥʳ ʃʦʙʘʯʝʚʩʢʦʡ ʠ ʯʠʥʦʚʥʠʢʘ ʚ 

ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʜʝʧʘʨʪʘʤʝʥʪʝ, ʀʚʘʥʘ ʄʘʢʩʠʤʦʚʠʯʘ ʃʦʙʘʯʝʚʩʢʦʛʦ. ʆ ʜʝʪʩʪʚʝ 

ʅʠʢʦʣʘʷ ʀʚʘʥʦʚʠʯʘ ʤʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ. 

ʅʠʢʦʣʘʡ ʦʙʫʯʘʣʩʷ ʚ ʂʘʟʘʥʩʢʦʡ ʛʠʤʥʘʟʠʠ, ʦʢʦʥʯʠʣ ʢʦʪʦʨʫʶ ʚ ʢʦʥʮʝ 

1806 ʛʦʜʘ, ʧʦʢʘʟʘʚ ʩʝʙʷ ʩʧʦʩʦʙʥʳʤ ʫʯʝʥʠʢʦʤ. ʆʩʦʙʝʥʥʦ ʜʦʩʪʦʡʥʳ ʙʳʣʠ 

ʫʯʝʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʅʠʢʦʣʘʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʷʟʳʢʘʤ ð ʣʘʪʠʥʩʢʦʤʫ, 

ʥʝʤʝʮʢʦʤʫ, ʬʨʘʥʮʫʟʩʢʦʤʫ. ɹʦʣʴʰʦʡ ʟʘʩʣʫʛʦʡ ʚ ʪʦʤ, ʯʪʦ ʶʥʳʡ 

ʃʦʙʘʯʝʚʩʢʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ ʤʘʪʝʤʘʪʠʢʦʡ, ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʩʦʚʝʩʪʥʘʷ 

ʨʘʙʦʪʘ ʝʛʦ ʫʯʠʪʝʣʷ ï ɻʨʠʛʦʨʠʷ ʂʘʨʪʘʰʝʚʩʢʦʛʦ. 

ɸ ʢʘʢ ʚʳ ʜʫʤʘʝʪʝ, ʨʝʙʷʪʘ, ʙʦʣʴʰʫʶ ʣʠ ʨʦʣʴ ʚ ʥʘʰʝʡ ʞʠʟʥʠ ʠʛʨʘʶʪ 

ʧʝʜʘʛʦʛʠ? ʂʘʢ ʚʳ ʩʯʠʪʘʝʪʝ, ʤʦʞʝʪ ʣʠ ʛʨʘʤʦʪʥʳʡ ʫʯʠʪʝʣʴ, ʣʶʙʷʱʠʡ ʩʚʦʝ 

ʜʝʣʦ ʠ ʯʫʪʢʦ ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʩʚʦʠʤ ʫʯʝʥʠʢʘʤ, ʧʦʚʣʠʷʪʴ ʥʘ ʠʭ ʜʘʣʴʥʝʡʰʫʶ 
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ʞʠʟʥʴ? ɿʘʠʥʪʝʨʝʩʦʚʘʪʴ ʠʭ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ? ʇʦʤʦʯʴ ʠʤ 

ʩ ʚʳʙʦʨʦʤ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ? 

*ʋʯʝʥʠʢʠ ʧʦ ʧʦʜʥʷʪʦʡ ʨʫʢʝ ʜʝʣʷʪʩʷ ʩʚʦʠʤ ʤʥʝʥʠʝʤ ʦ ʨʦʣʠ ʧʝʜʘʛʦʛʘ ʚ 

ʞʠʟʥʠ ʫʯʝʥʠʢʘ* 

ʋʯʠʪʝʣʴ: ï ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʥʦʛʜʘ ʫʯʠʪʝʣʷ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʥʘʩ ʠʣʠ ʥʘʰʠ ʞʠʟʥʝʥʥʳʝ ʚʳʙʦʨʳ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʤʫ 

ʩʥʦʚʘ ʥʘʰʣʦʩʴ ʚ ʙʠʦʛʨʘʬʠʠ ʅʠʢʦʣʘʷ ʀʚʘʥʦʚʠʯʘ. 

14 ʬʝʚʨʘʣʷ 1807 ʛʦʜʘ 15-ʣʝʪʥʠʡ ʅʠʢʦʣʘʡ ʙʳʣ ʟʘʯʠʩʣʝʥ ʚ 

ʀʤʧʝʨʘʪʦʨʩʢʠʡ ʂʘʟʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʦʙʫʯʝʥʠʷ ʣʠʰʴ ʜʚʝ ʜʠʩʮʠʧʣʠʥʳ ʦʪʥʦʩʠʣʠʩʴ ʢ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʫʢʘʤ. ɺ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʠ ʘʜʲʶʥʢʪ ɻ.ʀ. ʂʘʨʪʘʰʝʚʩʢʠʡ 

ʧʦʚʪʦʨʠʣ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʦʙʱʫʶ ʘʨʠʬʤʝʪʠʢʫ, ʧʨʦʯʠʪʘʣ ʢʫʨʩ ʘʣʛʝʙʨʳ ʠ 

ʧʝʨʝʰʸʣ ʢ ʠʟʣʦʞʝʥʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ, ʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

ʘʜʲʶʥʢʪʦʤ ʀ.ʀ. ɿʘʧʦʣʴʩʢʠʤ ʩʪʫʜʝʥʪʘʤ ʯʠʪʘʣʩʷ ʢʫʨʩ ʬʠʟʠʢʠ. ʀʟ-ʟʘ 

ʢʦʥʬʣʠʢʪʘ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʨʷʜ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʙʳʣ ʫʚʦʣʝʥ, 

ʧʦʵʪʦʤʫ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʝʧʦʜʘʚʘʪʴ ʤʘʪʝʤʘʪʠʢʫ ʙʳʣʦ ʧʦʨʫʯʝʥʦ 

ʩʪʫʜʝʥʪʘʤ. 

ʉʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ ʪʦʣʴʢʦ ʚ 1808 ʛʦʜʫ ʩ ʧʨʠʙʳʪʠʝʤ ʚ ʫʥʠʚʝʨʩʠʪʝʪ 

ʚʠʜʥʳʭ ʥʝʤʝʮʢʠʭ ʫʯʸʥʳʭ. ɺ ʬʝʚʨʘʣʝ 1808 ʛʦʜʘ ʧʨʠʝʭʘʣ ʧʨʦʬʝʩʩʦʨ ʯʠʩʪʦʡ 

ʤʘʪʝʤʘʪʠʢʠ ʄʘʨʪʠʥ ɹʘʨʪʝʣʴʩ. ɺ ʩʝʥʪʷʙʨʝ ʪʦʛʦ ʞʝ ʛʦʜʘ ʚ ʂʘʟʘʥʴ ʧʨʠʝʟʞʘʝʪ 

ʤʘʪʝʤʘʪʠʢ ʂʘʩʧʘʨ ʈʝʥʥʝʨ, ʘ ʚ 1810 ʛʦʜʫ ð ʧʨʦʬʝʩʩʦʨ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ 

ʦʧʳʪʥʦʡ ʬʠʟʠʢʠ ʌʨʘʥʮ ɹʨʦʥʥʝʨ ʠ ʧʨʦʬʝʩʩʦʨ ʘʩʪʨʦʥʦʤʠʠ ʁʦʟʝʬ ʬʦʥ 

ʃʠʪʨʦʚ. 

ɺʩʝ ʵʪʠ ʣʶʜʠ ʙʳʣʠ ʥʝ ʪʦʣʴʢʦ ʧʨʝʢʨʘʩʥʳʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ, ʬʠʟʠʢʘʤʠ 

ʠ ʘʩʪʨʦʥʦʤʘʤʠ, ʥʦ ʠ ʧʨʝʚʦʩʭʦʜʥʳʤʠ ʧʝʜʘʛʦʛʘʤʠ, ʣʶʙʷʱʠʤʠ ʩʚʦʝ ʜʝʣʦ. 

ɺʣʠʷʥʠʝ ʥʦʚʳʭ ʪʘʣʘʥʪʣʠʚʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʢʘʟʘʣʦʩʴ ʥʘ ʠʥʪʝʨʝʩʘʭ 

ʅʠʢʦʣʘʷ: ʩʪʫʜʝʥʪ ʧʨʦʯʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʣʩʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʥʘʫʢʘʤʠ. 
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ɺ 1811 ʛʦʜʫ, ʦʢʦʥʯʠʚ ʫʥʠʚʝʨʩʠʪʝʪ, ʃʦʙʘʯʝʚʩʢʠʡ ʧʦʣʫʯʠʣ ʩʪʝʧʝʥʴ 

ʤʘʛʠʩʪʨʘ ʧʦ ʬʠʟʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ ʩ ʦʪʣʠʯʠʝʤ ʠ ʙʳʣ ʦʩʪʘʚʣʝʥ ʧʨʠ 

ʫʥʠʚʝʨʩʠʪʝʪʝ. ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʣʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʘ ʚʩʢʦʨʝ ʙʳʣ ʫʪʚʝʨʞʜʸʥ ʘʜʲʶʥʢʪʦʤ ʯʠʩʪʦʡ ʤʘʪʝʤʘʪʠʢʠ. 

ʈʝʙʷʪʘ, ʜʘʚʘʡʪʝ ʚʤʝʩʪʝ ʦʧʨʝʜʝʣʠʤ, ʚ ʢʘʢʦʤ ʛʦʜʫ ʥʘʯʘʣʘʩʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʃʦʙʘʯʝʚʩʢʦʛʦ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʀ ʚʥʦʚʴ 

ʥʘʤ ʧʦʤʦʛʫʪ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʝʦʤʝʪʨʠʠ! ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʣʦʱʘʜʴ 

ʬʠʛʫʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʩʣʘʡʜʝ (ʨʠʩ. 7). ʂʘʢ ʤʳ ʤʦʞʝʤ ʵʪʦ ʩʜʝʣʘʪʴ?  

*ʋʯʝʥʠʢʠ ʜʝʣʷʪʩʷ ʩʚʦʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ* 

ʋʯʠʪʝʣʴ: ï ɺʩʝ ʚʝʨʥʦ! ʏʪʦʙʳ ʥʘʡʪʠ ʧʣʦʱʘʜʴ ʩʣʦʞʥʦʡ ʬʠʛʫʨʳ, ʤʳ 

ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʝʝ ʢʘʢ ʩʫʤʤʫ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʠʛʫʨ. 

ʇʨʠʩʪʫʧʘʡʪʝ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ.  

*ʋʯʝʥʠʢʠ ʨʝʰʘʶʪ ʟʘʜʘʯʫ, ʥʘʭʦʜʷʪ ʧʣʦʱʘʜʴ ʬʠʛʫʨʳ* 

ʋʯʠʪʝʣʴ: ï ʀʪʘʢ, ʜʘʚʘʡʪʝ ʩʚʝʨʠʤ ʥʘʰʠ ʦʪʚʝʪʳ. ɺ ʢʘʢʦʤ ʞʝ ʛʦʜʫ 

ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʃʦʙʘʯʝʚʩʢʠʡ ʩʪʘʣ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʂʘʟʘʥʩʢʦʛʦ 

ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ? 

*ʋʯʝʥʠʢʠ ʧʦ ʧʦʜʥʷʪʦʡ ʨʫʢʝ ʥʘʟʳʚʘʶʪ ʧʦʣʫʯʠʚʰʠʡʩʷ ʦʪʚʝʪ ʢ ʟʘʜʘʯʝ* 

 

ʈʠʩʫʥʦʢ 7. ɿʘʜʘʯʘ ʦ ʥʘʭʦʞʜʝʥʠʠ ʧʣʦʱʘʜʠ ʬʠʛʫʨʳ 

ʋʯʠʪʝʣʴ: ï ɼʝʡʩʪʚʠʪʝʣʴʥʦ! ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʩʪʘʣ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʂʘʟʘʥʩʢʦʛʦ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 1814 ʛʦʜʫ. ʋʞʝ ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ 

ʦʥ ʙʳʣ ʫʪʚʝʨʞʜʸʥ ʵʢʩʪʨʘʦʨʜʠʥʘʨʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʝʤʫ 

ʜʦʚʝʨʠʣʠ ʯʠʪʘʪʴ ʩʘʤʳʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʢʫʨʩʳ: ʢʫʨʩ ʘʨʠʬʤʝʪʠʢʠ, ʘʣʛʝʙʨʳ ʠ 

ʪʨʠʛʦʥʦʤʝʪʨʠʠ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʢʦʥʩʧʝʢʪʫ, ʢʫʨʩ ʧʣʦʩʢʦʡ ʠ ʩʬʝʨʠʯʝʩʢʦʡ 
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ʛʝʦʤʝʪʨʠʠ, ʢʫʨʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʧʦ 

ʄʦʥʞʫ ʠ ʃʘʛʨʘʥʞʫ. ʅʦ ʠ ʥʘ ʵʪʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ ʅʠʢʦʣʘʷ 

ʀʚʘʥʦʚʠʯʘ ʥʝ ʟʘʢʦʥʯʠʣʩʷ: ʚ 1820 ʛʦʜʫ ʦʥ ʙʳʣ ʥʘʟʥʘʯʝʥ ʜʝʢʘʥʦʤ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʘ ʚ 1827 ʛʦʜʫ ʩʪʘʣ ʨʝʢʪʦʨʦʤ ʂʘʟʘʥʩʢʦʛʦ 

ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɿʘ ʛʦʜʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʝʥʘʭ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʃʦʙʘʯʝʩʚʢʠʡ 

ʦʧʫʙʣʠʢʦʚʘʣ ʨʷʜ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ, ʘʣʛʝʙʨʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʛʝʦʤʝʪʨʠʠ. ɻʣʘʚʥʳʤ ʥʘʫʯʥʳʤ 

ʜʦʩʪʠʞʝʥʠʝʤ ʃʦʙʘʯʝʚʩʢʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʥʘʷ ʠʤ ʥʦʚʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ, ʥʘʟʚʘʥʥʘʷ çʚʦʦʙʨʘʞʘʝʤʦʡè. ʇʨʠ ʞʠʟʥʠ ʅʠʢʦʣʘʷ ʀʚʘʥʦʚʠʯʘ, ʵʪʘ 

ʠʜʝʷ ʥʝ ʧʦʣʫʯʠʣʘ ʧʨʠʟʥʘʥʠʷ, ʥʦ ʫʞʝ ʧʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ ʩʦʚʝʨʰʠʣʘ 

ʧʝʨʝʚʦʨʦʪ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʧʨʠʨʦʜʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʃʦʙʘʯʝʚʩʢʠʡ ʙʳʣ ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʢʠʤ ʫʯʝʥʳʤ. ʅʠʢʦʣʘʡ 

ʀʚʘʥʦʚʠʯ ʧʦʩʣʝʜʦʚʘʣ ʧʨʠʤʝʨʫ ʩʦʙʩʪʚʝʥʥʳʭ ʧʝʜʘʛʦʛʦʚ, ʠ ʩʪʘʣ ʥʘʜʝʞʥʳʤ, 

ʤʫʜʨʳʤ ʥʘʩʪʘʚʥʠʢʦʤ ʫʞʝ ʜʣʷ ʩʚʦʠʭ ʩʪʫʜʝʥʪʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʤʝʩʪʝ ʩʦ 

ʩʚʦʠʤ ʫʯʝʥʠʢʦʤ ʄ.ɺ. ʃʷʧʫʥʦʚʳʤ ʦʥ ʫʯʘʩʪʚʦʚʘʣ ʚ ʵʢʩʧʝʜʠʮʠʠ ʚ ʇʝʥʟʫ ʜʣʷ 

ʥʘʙʣʶʜʝʥʠʷ ʧʦʣʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʟʘʪʤʝʥʠʷ, ʧʨʦʚʦʜʠʣ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʥʠʤʘʣʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠʭ 

ʦʙʨʘʙʦʪʢʠ. 

ɼʫʤʘʶ, ʝʩʣʠ ʙʳ ʤʳ ʤʦʛʣʠ ʧʦʦʙʱʘʪʴʩʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʅʠʢʦʣʘʷ 

ʀʚʘʥʦʚʠʯʘ, ʤʳ ʫʩʣʳʰʘʣʠ ʙʳ ʤʥʦʛʦ ʣʝʩʪʥʳʭ ʦʪʟʳʚʦʚ ʦ ʥʝʤ. ɺʝʨʦʷʪʥʦ, 

ʩʚʦʠʤ ʧʨʠʤʝʨʦʤ ʠ ʣʶʙʦʚʴʶ ʢ ʥʘʫʢʝ, ʃʦʙʘʯʝʚʩʢʠʡ ʚʜʦʭʥʦʚʠʣ ʥʝ ʦʜʠʥ 

ʧʦʜʨʘʩʪʘʶʱʠʡ ʫʤ! 

ʂʘʢ ʚʳ ʜʫʤʘʝʪʝ, ʨʝʙʷʪʘ, ʧʦʯʝʤʫ ʪʘʢʦʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʤʳ 

ʩʝʛʦʜʥʷ ʫʜʝʣʠʣʠ ʪʝʤʝ ʫʯʠʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ? 

*ʋʯʝʥʠʢʠ ʧʦ ʧʦʜʥʷʪʦʡ ʨʫʢʝ ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ* 

ʋʯʠʪʝʣʴ: ï ɺʩʝ ʚʝʨʥʦ, ʚʝʜʴ 2023 ʛʦʜ ʦʙʲʷʚʣʝʥ ʧʨʝʟʠʜʝʥʪʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çɻʦʜʦʤ ʇʝʜʘʛʦʛʘ ʠ ʅʘʩʪʘʚʥʠʢʘè. ʕʪʦ ʛʦʜ, ʚ 

ʢʦʪʦʨʳʡ ʤʳ ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʚʩʧʦʤʠʥʘʝʤ ʦ ʟʘʩʣʫʛʘʭ ʥʘʰʠʭ ʫʯʠʪʝʣʝʡ, 
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ʟʘʜʫʤʳʚʘʝʤʩʷ ʦ ʪʦʤ, ʢʘʢʫʶ ʨʦʣʴ ʦʥʠ ʩʳʛʨʘʣʠ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. ɸ ʫ ʚʘʩ, 

ʨʝʙʷʪʘ, ʝʩʪʴ ʣʶʙʠʤʳʝ ʧʝʜʘʛʦʛʠ? ʊʝ ʫʯʠʪʝʣʷ, ʢʦʪʦʨʳʝ ʚʝʣʠ ʫ ʚʘʩ ʥʝ ʪʦʣʴʢʦ 

ʰʢʦʣʴʥʳʝ ʫʨʦʢʠ, ʥʦ ʠ ʧʨʝʧʦʜʘʣʠ ʫʨʦʢʠ ʞʠʟʥʠ? ʄʦʞʝʪ ʙʳʪʴ, ʵʪʠ ʣʶʜʠ 

ʚʜʦʭʥʦʚʠʣʠ ʚʘʩ ʥʘ ʢʘʢʠʝ-ʪʦ ʩʚʝʨʰʝʥʠʷ? 

*ʋʯʝʥʠʢʠ ʧʦ ʧʦʜʥʷʪʦʡ ʨʫʢʝ ʜʝʣʷʪʩʷ ʩʚʦʠʤ ʦʧʳʪʦʤ ʠ ʠʩʪʦʨʠʷʤʠ* 

ʋʯʠʪʝʣʴ: ï ʈʝʙʷʪʘ, ʭʦʯʫ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʚʘʩ ʟʘ ʦʪʢʨʳʪʦʩʪʴ. ʗ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʠʞʫ, ʢʘʢ ʯʫʪʢʦ ʚʳ ʦʪʥʦʩʠʪʝʩʴ ʢ ʪʝʤ, ʢʪʦ ʫʯʠʪ ʚʘʩ. 

ɺʦʟʤʦʞʥʦ, ʢʪʦ-ʪʦ ʠʟ ʚʘʩ ʦʢʘʞʝʪʩʷ ʪʘʢʠʤ ʞʝ ʧʳʪʣʠʚʳʤ ʠ ʚʥʠʤʘʪʝʣʴʥʳʤ 

ʫʯʝʥʠʢʦʤ, ʢʘʢ ʃʦʙʘʯʝʚʩʢʠʡ, ʠ ʚ ʙʫʜʫʱʝʤ ʩʘʤ ʩʪʘʥʝʪ ʚʝʣʠʢʠʤ ʫʯʝʥʳʤ ʠ 

ʥʘʩʪʘʚʥʠʢʦʤ, ʩʦʚʝʨʰʠʪ ʤʥʦʞʝʩʪʚʦ ʦʪʢʨʳʪʠʡ. 

ʄʳ ʦʪʣʠʯʥʦ ʧʦʨʘʙʦʪʘʣʠ ʥʘ ʩʝʛʦʜʥʷʰʥʝʤ ʤʝʨʦʧʨʠʷʪʠʠ. ɸ ʧʦʜ ʢʦʥʝʮ, ʷ 

ʧʦʜʚʝʜʫ ʪʘʢʦʡ ʠʪʦʛ: ʮʝʥʠʪʝ ʩʚʦʠʭ ʥʘʩʪʘʚʥʠʢʦʚ! ʀ, ʝʩʣʠ ʦʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʜʦʨʦʛʠ ʜʣʷ ʚʘʩ, ʥʝ ʩʪʝʩʥʷʡʪʝʩʴ ʩʢʘʟʘʪʴ ʠʤ çʩʧʘʩʠʙʦè. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʣʝʢʩʘʥʜʨʦʚ ʇ. ʉ. ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʃʦʙʘʯʝʚʩʢʠʡ, 1793ï1943 / ʇ. ʉ. 

ɸʣʝʢʩʘʥʜʨʦʚ, ɸ. ʅ. ʂʦʣʤʦʛʦʨʦʚ]. ï ʄ.; ʃ.: ʆɻʀɿ: ɻʦʩʪʝʭʠʟʜʘʪ, 1943. ï 99 ʩ.  
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ʈɸɿʈɸɹʆʊʂɸ ɺʅɽʋʈʆʏʅʆɻʆ ɿɸʅʗʊʀʗ ʇʆ ʊɽʄɽ çʌɸʂʊʓ 

ʇʈʆ ʃʆɹɸʏɽɺʉʂʆɻʆè 

ɻʘʡʥʫʪʜʠʥʦʚʘ ɻ.ʈ., ɿʘʢʠʝʚ ɸ.ɸ, ʗʨʫʣʣʠʥʘ ɸ.ɸ. 

ʈʦʩʩʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʛ.ʂʘʟʘʥʴ 

ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ 

ʬʠʣʦʣʦʛʠʠ ʠ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʧ.ʥ., ʧʨʦʬʝʩʩʦʨ ʐʘʢʠʨʦʚʘ ʃ.ʈ. 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʚʥʝʫʨʦʯʥʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʫʯʘʱʠʭʩʷ 7-8 ʢʣʘʩʩʦʚ ʩʦʜʝʨʞʠʪ ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʬʘʢʪʳ ʦ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʤ ʅ.ʀ. ʉʮʝʥʘʨʠʡ ʧʨʝʜʣʘʛʘʝʪ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʛʨʫʧʧʘʭ, 

ʦʨʛʘʥʠʟʘʮʠʶ ʜʠʩʢʫʩʩʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʯʘʱʠʤʩʷ ʫʛʣʫʙʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʦ 

ʃʦʙʘʯʝʚʩʢʦʤ ʠ ʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʮʝʣʦʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʢʘ, ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʠʡ, ʰʠʬʨ, ʚʥʝʫʨʦʯʥʦʝ 

ʟʘʥʷʪʠʝ.  

ɼʣʷ ʫʯʘʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ ʙʠʦʛʨʘʬʠʠ, ʬʘʢʪʳ ʧʨʦ 

ʠʟʚʝʩʪʥʳʝ ʣʠʯʥʦʩʪʠ: ʠʭ ʞʠʟʥʴ, ʢʝʤ ʦʥʠ ʙʳʣʠ ʜʦ ʠ ʯʝʤ ʟʘʥʠʤʘʣʠʩʴ, ʯʪʦ 

ʣʶʙʠʣʠ ʠ ʩ ʢʝʤ ʜʨʫʞʠʣʠ, ʠʭ ʩʝʤʴʷ, ʫʚʣʝʯʝʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. ʀʩʪʦʨʠʠ ʦ 

ʞʠʟʥʠ ʜʦʩʪʦʡʥʳʭ ʠ ʚʣʠʷʪʝʣʴʥʳʭ ʣʶʜʝʡ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ 

ʚʜʦʭʥʦʚʝʥʠʷ ʜʣʷ ʜʝʪʝʡ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʙʠʦʛʨʘʬʠʡ ʣʠʯʥʦʩʪʝʡ, ʜʝʪʠ ʤʦʛʫʪ 

ʥʘʡʪʠ ʦʪʨʘʞʝʥʠʝ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʩʢʣʦʥʥʦʩʪʝʡ ʠʣʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʠʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʩʝʙʷ ʠ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʚʜʦʭʥʦʚʣʷʝʪ ʥʘ ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʝ ʠ ʩʘʤʦʨʘʟʚʠʪʠʝ. ʇʦʛʨʫʞʝʥʠʝ ʚ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʠʣʠ ʢʫʣʴʪʫʨʥʳʡ ʢʦʥʪʝʢʩʪ ʧʦʤʦʛʘʝʪ ʜʝʪʷʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠ 

ʦʮʝʥʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʣʠʯʥʦʩʪʝʡ ʠ ʠʭ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʦʙʱʝʩʪʚʘ.  

ɺʦ ʚʨʝʤʷ ʚʥʝʢʣʘʩʩʥʳʭ ʫʨʦʢʦʚ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʠ ʠʥʪʝʨʝʩʥʦ 

ʧʨʝʧʦʜʥʝʩʪʠ ʢʘʢʫʶ-ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʰʠʬʨʦʚʘʥʠʡ ʥʘ ʚʥʝʫʨʦʯʥʳʭ ʟʘʥʷʪʠʷʭ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʳʤ ʠ 
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ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʜʣʷ ʫʯʘʱʠʭʩʷ. ʐʠʬʨʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʠ ʠ 

ʢʦʤʘʥʜʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢʞʝ, ʟʘʜʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʰʠʬʨʦʚʢʦʡ ʠ 

ʩʦʟʜʘʥʠʝʤ ʰʠʬʨʦʚ, ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʛʨʫʧʧʝ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʘʛʘʝʪ 

ʫʯʘʱʠʤʩʷ ʫʟʥʘʪʴ ʠʣʠ ʫʛʣʫʙʠʪʴ ʠʤʝʶʱʠʝʩʷ ʟʥʘʥʠʷ ʧʨʦ ʞʠʟʥʴ ʚʝʣʠʢʦʛʦ 

ʛʝʦʤʝʪʨʘ ï ʅʠʢʦʣʘʷ ʀʚʘʥʦʚʠʯʘ ʃʦʙʘʯʝʚʩʢʦʛʦ ï ʨʘʩʰʠʬʨʦʚʘʚ ʚ ʛʨʫʧʧʘʭ 

ʠʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ ʦ ʥʝʤ. ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʪʴ ʧʨʦʙʣʝʤʳ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʌʘʢʪʳ ʠ ʠʥʬʦʨʤʘʮʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʞʠʟʥʴʶ ʠ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʟʘʰʠʬʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʥʘ ʚʥʝʢʣʘʩʩʥʳʭ ʟʘʥʷʪʠʷʭ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʙʠʦʛʨʘʬʠʷ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

ɼʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ: ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʝʟʝʥʪʘʮʠʷ ʢ 

ʚʥʝʫʨʦʯʥʦʤʫ ʟʘʥʷʪʠʶ ʧʦ ʠʩʪʦʨʠʠ ʞʠʟʥʠ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ.  

ʕʣʝʤʝʥʪʳ ʥʦʚʠʟʥʳ ʨʝʟʫʣʴʪʘʪʦʚ:  

1. ʇʨʝʜʣʦʞʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʠʜʝʷ ʠʟʫʯʝʥʠʷ ʙʠʦʛʨʘʬʠʠ ʫʯʸʥʦʛʦ ʚ ʚʠʜʝ 

ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʬʘʢʪʦʚ.  

2. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʩʪʘʚʣʝʥʘ ʧʨʝʟʝʥʪʘʮʠʷ ʩ ʟʘʜʘʥʠʷʤʠ, ʬʘʢʪʘʤʠ, 

ʨʘʩʰʠʬʨʦʚʢʘʤʠ.   

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʨʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʠ ʠʥʪʝʨʝʩʥʘ 

ʫʯʠʪʝʣʷʤ ʩʨʝʜʥʠʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ, ʩʪʫʜʝʥʪʘʤ ɺʋɿʦʚ. 

ʂʣʘʩʩ: 7-8 

ʎʝʣʴ ʫʨʦʢʘ: ʨʘʙʦʪʘʷ ʚ ʛʨʫʧʧʘʭ, ʨʘʩʰʠʬʨʦʚʘʪʴ ʠ ʫʟʥʘʪʴ ʬʘʢʪʳ ʧʨʦ 

ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʙʩʫʜʠʪʴ ʢʘʞʜʳʡ ʬʘʢʪ.  

ɿʘʜʘʯʠ ʫʨʦʢʘ:  

1) ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ: ʦʟʥʘʢʦʤʣʝʥʠʝ ʫʯʘʱʠʭʩʷ ʩ ʙʠʦʛʨʘʬʠʝʡ ʠ 

ʪʚʦʨʯʝʩʪʚʦʤ ʅ.ʀ.ʃʦʙʘʯʝʚʩʢʦʛʦ, ʨʘʩʰʠʨʝʥʠʝ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʦ 

ʜʦʩʪʠʞʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. 



173 

 

2) ʈʘʟʚʠʚʘʶʱʘʷ: ʨʘʟʚʠʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ ʯʝʨʝʟ 

ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʧʘʤʷʪʴ, 

ʬʦʨʤʠʨʦʚʘʪʴ ʢʨʫʛʦʟʦʨ ʫ ʫʯʘʱʠʭʩʷ. 

3) ɺʦʩʧʠʪʘʪʝʣʴʥʘʷ: ʧʨʦʜʦʣʞʘʪʴ ʚʦʩʧʠʪʳʚʘʪʴ ʥʘʚʳʢʠ ʢʦʥʪʨʦʣʷ ʠ 

ʩʘʤʦʢʦʥʪʨʦʣʷ, ʚʦʩʧʠʪʳʚʘʪʴ ʫ ʫʯʘʱʠʭʩʷ ʘʢʢʫʨʘʪʥʦʩʪʴ, ʯʫʚʩʪʚʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʫʤʝʥʠʷ ʥʝ ʪʝʨʷʪʴʩʷ ʚ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʫʤʝʥʠʷ 

ʨʘʙʦʪʘʪʴ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ.  

ʌʦʨʤʘ ʨʘʙʦʪʳ: ʛʨʫʧʧʦʚʘʷ 

ʍʆɼ ʋʈʆʂɸ 

ɺ ʥʘʯʘʣʝ ʟʘʥʷʪʠʷ ʫʯʠʪʝʣʴ ʦʙʲʷʩʥʷʝʪ ʜʝʪʷʤ ʪʝʤʫ ʠ ʟʘʜʘʯʠ ʫʨʦʢʘ. ʅʝ 

ʫʩʣʦʞʥʷʷ, ʦʙʲʷʩʥʠʪʴ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ ʢʘʢ ʠʤʝʥʥʦ ʥʘʜʦ 

ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ. ʋʯʠʪʝʣʴ ʜʝʣʠʪ ʢʣʘʩʩ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ. ʂʘʞʜʦʡ ʛʨʫʧʧʝ 

ʨʘʟʜʘʶʪʩʷ ʙʫʤʘʛ, ʛʜʝ ʧʦʜʧʠʩʘʥ ʥʦʤʝʨ ʢʘʞʜʦʛʦ ʨʘʫʥʜʘ. ʊʘʢʞʝ, ʫʯʠʪʝʣʴ 

ʨʘʟʜʘʝʪ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʣʠʩʪ ʩ ʰʠʬʨʦʤ (ʩʤ. ʨʠʩ. 1).  

 

ʈʠʩʫʥʦʢ 1. ʐʠʬʨ 

ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʰʠʬʨ: ʧʦʜʦʙʨʘʪʴ ʙʦʣʝʝ ʣʝʛʢʠʝ ʠʣʠ 

ʥʘʦʙʦʨʦʪ, ʟʘʧʫʪʳʚʘʶʱʠʝ ʰʠʬʨʳ. ʊʘʢʞʝ, ʤʦʞʥʦ ʫʩʣʦʞʥʠʪʴ, ʜʦʙʘʚʣʷʷ 

ʮʠʬʨʳ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ. ɼʣʷ ʥʘʰʝʛʦ ʰʠʬʨʦʚʘʥʠʷ ʤʳ ʚʳʙʨʘʣʠ 

çɺʘʚʠʣʦʥʩʢʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ + ʨʫʩʩʢʠʡ ʘʣʬʘʚʠʪè (ʩʤ. ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2. ɺʘʚʠʣʦʥʩʢʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ. 

ɼʘʣʝʝ, ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʧʝʨʚʳʡ ʰʠʬʨ (ʩʤ.ʨʠʩ. 3), ʠ ʜʝʪʠ ʚ ʛʨʫʧʧʘʭ 

ʥʘʯʠʥʘʶʪ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ.  

 

ʈʠʩʫʥʦʢ 3. ʇʝʨʚʳʡ ʨʘʫʥʜ 

ɺʨʝʤʷ ʥʝ ʦʛʨʘʥʠʯʝʥʦ. ɺʝʜʝʪʩʷ ʨʝʡʪʠʥʛ ʛʨʫʧʧ, ʛʜʝ ʫʯʠʪʝʣʴ ʟʘʧʠʩʳʚʘʝʪ 

ʢʘʢʘʷ ʛʨʫʧʧʘ ʚ ʢʘʢʦʤ ʨʘʫʥʜʝ ʧʝʨʚʝʝ ʨʘʩʰʠʬʨʦʚʘʣʘ ʠ ʩʜʘʣʘ ʣʠʩʪʦʢ ʩ 

ʧʨʘʚʠʣʴʥʳʤ ʬʘʢʪʦʤ.  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʩʜʘʣʠ ʙʫʤʘʛʠ ʩ ʨʘʩʰʠʬʨʦʚʘʥʥʳʤʠ ʬʘʢʪʘʤʠ, ʜʝʪʠ 

ʦʙʩʫʞʜʘʶʪ, ʛʦʣʦʩʫʶʪ ʟʘ çʧʨʘʚʜʘè ʠʣʠ çʣʦʞʴè ʵʪʦʛʦ ʬʘʢʪʘ. ɿʘ ʵʪʦ ʙʘʣʣʳ ʥʝ 

ʩʪʘʚʷʪʩʷ. ɼʘʣʝʝ, ʫʯʠʪʝʣʴ ʦʪʢʨʳʚʘʝʪ ʩʣʘʡʜ ʩ ʧʨʘʚʠʣʴʥʳʤ ʦʪʚʝʪʦʤ ʠ 

ʨʘʩʩʢʘʟʳʚʘʝʪ ʧʦʣʥʳʡ ʬʘʢʪ (ʩʤ. ʨʠʩ. 4).  
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ʈʠʩʫʥʦʢ 4. ʆʪʚʝʪ 1-ʛʦ ʨʘʫʥʜʘ. 

ɺʩʝ ʦʩʪʘʚʰʠʝʩʷ 4 ʨʘʫʥʜʘ ʧʨʦʚʦʜʷʪʩʷ ʠʤʝʥʥʦ ʪʘʢ (ʩʤ. ʨʠʩ. 5). 

 

  

ʈʠʩʫʥʦʢ 5. 2-5 ʨʘʫʥʜʳ ʩ ʦʪʚʝʪʘʤʠ. 
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ɺ ʢʦʥʮʝ, ʫʯʠʪʝʣʴ ʩʯʠʪʘʝʪ ʙʘʣʣʳ ʠ ʦʙʲʷʚʣʝʪ ʛʨʫʧʧʫ, ʢʦʪʦʨʘʷ ʥʘʙʨʘʣʘ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʘʣʣʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʨʝʬʣʝʢʩʠʠ, ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ çʉʣʦʞʥʦ 

ʙʳʣʦ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ?è, çʏʪʦ ʙʳʣʦ ʩʘʤʳʤ ʪʨʫʜʥʳʤ ʚ ʵʪʦʡ ʟʘʜʘʯʝ?è ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʠʬʨʘ, ʧʦʤʦʛʘʝʪ ʫʯʝʥʠʢʘʤ ʣʫʯʰʝ 

ʟʘʧʦʤʠʥʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ çʧʨʦʭʦʜʷʪʩʷè ʧʦ ʢʘʞʜʦʤʫ ʩʣʦʚʫ. 

ɻʣʘʚʥʦʝ, ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ. ʐʠʬʨʦʚʘʥʠʝ ï ʜʝʣʦ 

ʬʘʥʪʘʟʠʠ. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʫʯʠʪʝʣʷ ʠ ʮʝʣʝʡ ʫʨʦʢʘ: ʤʦʞʥʦ ʤʝʥʷʪʴ ʰʠʬʨʳ, 

ʬʘʢʪʳ, ʪʝʤʫ ʠ ʪ.ʜ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

2. ɸʣʝʢʩʘʥʜʨʦʚ ʇ. ʉ. ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ ʃʦʙʘʯʝʚʩʢʠʡ, 1793ï1943 / ʇ. ʉ. 

ɸʣʝʢʩʘʥʜʨʦʚ, ɸ. ʅ. ʂʦʣʤʦʛʦʨʦʚ]. ï ʄ.; ʃ.: ʆɻʀɿ: ɻʦʩʪʝʭʠʟʜʘʪ, 1943. ï 99 ʩ. 

3. ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʧʨʘʚʜʘ. çʀʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ ʠʟ ʞʠʟʥʠ ʅʠʢʦʣʘʷ ʃʦʙʘʯʝʚʩʢʦʛʦè 

https://www.vologda.kp.ru/daily/26165/3052748/  [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 

  

https://www.vologda.kp.ru/daily/26165/3052748/
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ʄɽʊʆɼʀʏɽʉʂɸʗ ʈɸɿʈɸɹʆʊʂɸ ʋʈʆʂɸ ɻɽʆʄɽʊʈʀʀ ʉ 

ʇʈʀɺʃɽʏɽʅʀɽʄ ʀʉʊʆʈʀʏɽʉʂʆɻʆ ʄɸʊɽʈʀɸʃɸ 

ɻʘʣʠʤʦʚʘ ɸ.ɸ. 

ʈʦʩʩʠʷ, ʛ. ʉʘʤʘʨʘ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʬʘʢʫʣʴʪʝʪ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ. ʬ.-ʤ. ʥ., ʜʦʮʝʥʪ ʂʝʯʠʥʘ ʆ.ʄ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʚʳʜʝʣʝʥʳ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʦʙʫʯʘʶʱʠʝʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʝʦʤʝʪʨʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ 

ʫʯʘʱʠʭʩʷ 9 ʢʣʘʩʩʦʚ ʢ ʨʝʰʝʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʩʧʦʩʦʙʳ ʩʜʝʣʘʪʴ ʝʝ 

ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʸʪ ʚʢʣʶʯʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʝʪʨʠʷ, ʦʩʥʦʚʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʪʨʝʫʛʦʣʴʥʠʢʠ, ʠʩʪʦʨʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʅ.ʀ. 

ʃʦʙʘʯʝʚʩʢʠʡ 

ʄʘʪʝʤʘʪʠʢʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʥʘʫʢ. ɺ ʩʚʦʝʤ 

ʨʘʟʚʠʪʠʠ ʠ ʩʪʘʥʦʚʣʝʥʠʠ ʦʥʘ ʧʨʦʰʣʘ ʤʥʦʛʦ ʵʪʘʧʦʚ, ʧʦʢʘ ʥʝ ʧʨʠʦʙʨʝʣʘ 

çʩʦʚʨʝʤʝʥʥʳʡ ʦʙʣʠʢè. ʉʝʛʦʜʥʷ ʚ ʤʘʪʝʤʘʪʠʢʝ ʚʳʜʝʣʷʶʪ ʙʦʣʝʝ 15 ʦʙʣʘʩʪʝʡ 

(ʨʘʟʜʝʣʦʚ). ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʛʝʦʤʝʪʨʠʷ. ʆʥʘ ʠʟʫʯʘʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʠ ʩʧʦʩʦʙʳ ʠʭ ʠʟʤʝʨʝʥʠʷ. 

ʇʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦʙ ʵʪʦʡ ʥʘʫʢʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʚʘʚʠʣʦʥʩʢʠʭ ʢʣʠʥʦʧʠʩʥʳʭ 

ʪʘʙʣʠʮʘʭ ʠ ʝʛʠʧʝʪʩʢʠʭ ʧʘʧʠʨʫʩʘʭ (III ʪʳʩʷʯʝʣʝʪʠʝ ʜʦ ʥ.ʵ.). ɼʦʣʛʦʝ ʚʨʝʤʷ 

ʛʝʦʤʝʪʨʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʘʢ ʧʨʠʢʣʘʜʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, 

ʥʘʙʦʨ ʧʨʘʚʠʣ ʠ ʥʫʞʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʩʚʝʜʝʥʠʡ. ʃʠʰʴ ʚ VI ʚ ʜʦ ʥ.ʵ. ʌʘʣʝʩ 

ʄʠʣʝʪʩʢʠʡ, ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʫʯʸʥʳʡ ʠ ʤʳʩʣʠʪʝʣʴ, ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ 

ʛʝʦʤʝʪʨʠʠ ʢʘʢ ʥʘʫʢʠ ʚ ʝʸ ʩʦʚʨʝʤʝʥʥʦʤ ʚʠʜʝ. ʉʨʝʜʠ ʫʯʝʥʳʭ, ʚʥʝʩʰʠʭ ʚʢʣʘʜ 

ʚ ʨʘʟʚʠʪʠʝ ʛʝʦʤʝʪʨʠʠ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ: ʇʠʬʘʛʦʨʘ, ɽʚʢʣʠʜʘ, ʈ. 

ɼʝʢʘʨʪʘ, ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ, ʂ.ʌ. ɻʘʫʩʩʘ, ɹ. ʈʠʤʘʥʘ ʠ ʜʨʫʛʠʭ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʦʣʴ ʜʦʣʛʠʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʛʝʦʤʝʪʨʠʠ, ʦʥʘ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʜʣʷ ʫʯʝʥʠʢʦʚ ʜʠʩʮʠʧʣʠʥ. ʊʨʫʜʥʦʩʪʠ 

ʚ ʝʝ ʠʟʫʯʝʥʠʠ ʩʚʷʟʘʥʳ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʧʦʤʠʥʘʪʴ, ʧʦʥʠʤʘʪʴ ʠ 

ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʥʷʪʠ,̫ ʪʝʦʨʝʤʳ, ʘʢʩʠʦʤʳ ʠ 

ʬʦʨʤʫʣʳ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤ r

ʚʦʦʙʨʘʞʝʥʠʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ.  

ɼʣʷ ʫʩʧʝʰʥʦʡ ʩʜʘʯʠ ʦʩʥʦʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ (ʆɻʕ) ʠ 

ʧʦʣʫʯʝʥʠʷ ʘʪʪʝʩʪʘʪʘ ʫʯʘʱʠʤʩʷ 9 ʢʣʘʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʟʘʜʘʯ ʠʟ ʨʘʟʜʝʣʘ çɻʝʦʤʝʪʨʠʷè. ʇʦʵʪʦʤʫ ʫʯʠʪʝʣʶ ʚʘʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʫʯʝʥʠʢʦʚ ʥʘʚʳʢ ʨʝʰʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʊʘʢ ʢʘʢ ʣʶʙʦʡ ʥʘʚʳʢ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʝʤ ʧʦʚʪʦʨʝʥʠʷ, ʪʦ ʫʯʝʥʠʢʘʤ ʥʘ ʢʘʞʜʦʤ ʟʘʥʷʪʠʠ ʥʫʞʥʦ 

ʨʝʰʘʪʴ ʟʘʜʘʯʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʤʦʞʥʦ 

ʧʦʜʙʠʨʘʪʴ ʩʶʞʝʪʥʳʝ ʟʘʜʘʯʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʧʨʦʚʝʜʝʥʠʷ 

ʟʘʥʷʪʠʡ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʟʘʥʷʪʠʷ ʧʦ ʛʝʦʤʝʪʨʠʠ ʧʦ 

ʪʝʤʝ çʊʨʝʫʛʦʣʴʥʠʢʠè, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢ ʦʩʥʦʚʥʦʤʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʵʢʟʘʤʝʥʫ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ ʧʦ ʠʩʪʦʨʠʠ 

ʤʘʪʝʤʘʪʠʢʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʚ ʦʩʥʦʚʥʦʡ 

ʰʢʦʣʝ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ ʪʝʤʝ çʊʨʝʫʛʦʣʴʥʠʢʠè.  

ʕʣʝʤʝʥʪʳ ʥʦʚʠʟʥʳ ï ʨʘʟʨʘʙʦʪʘʥʦ ʟʘʥʷʪʠʝ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʤʝ 

çʊʨʝʫʛʦʣʴʥʠʢʠè ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʩʥʦʚʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ 

ʵʢʟʘʤʝʥʫ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʠʟʫʯʝʥʠʝ ʙʠʦʛʨʘʬʠʠ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʫʨʦʢʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ 

ʛʝʦʤʝʪʨʠʠ ʠʟ ʧʝʨʚʦʡ ʯʘʩʪʠ ʆɻʕ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ. ɿʘʥʷʪʠʝ ʦʨʛʘʥʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 



179 

 

ɺʝʩʴ ʢʣʘʩʩ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʝʪ ʢʘʨʪʦʯʢʫ, 

ʩʦʜʝʨʞʘʱʫʶ ʯʝʪʳʨʝ ʟʘʜʘʥʠʷ.  

ɺ ʧʝʨʚʦʤ ʟʘʜʘʥʠʠ ʥʫʞʥʦ ʨʝʰʠʪʴ 8 ʟʘʜʘʯ, ʢʘʞʜʘʷ ʟʘʜʘʯʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʧʦʚʪʦʨʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʬʦʨʤʫʣ 

(ʪʘʙʣʠʮ r1 ï 3). ɿʘʜʘʯʠ ʜʣʷ ʚʩʝʭ ʛʨʫʧʧ ʨʘʟʣʠʯʥʳ. 

ʊʘʙʣʠʮʘ 1. ʇʝʨʚʦʝ ʟʘʜʘʥʠʝ (ʛʨʫʧʧʘ 1) 

ɿʘʜʘʯʘ 1. 

ɸ 
ʅʘ ʢʣʝʪʯʘʪʦʡ ʙʫʤʘʛʝ ʩ ʨʘʟʤʝʨʦʤ ʢʣʝʪʢʠ 1Ĭ1 ʠʟʦʙʨʘʞʸʥ 

ʪʨʝʫʛʦʣʴʥʠʢ. ʅʘʡʜʠʪʝ ʝʛʦ ʧʣʦʱʘʜʴ [1]. 

ɿʘʜʘʯʘ 2. 

ɹ 

ʎʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ABC, ʣʝʞʠʪ ʥʘ ʩʪʦʨʦʥʝ AB. ʅʘʡʜʠʪʝ ʫʛʦʣ ABC, ʝʩʣʠ 

ʫʛʦʣ BAC ʨʘʚʝʥ 30Á. ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʛʨʘʜʫʩʘʭ [1]. 

ɿʘʜʘʯʘ 3. 

ɺ 
ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ὃὄὅ ʫʛʦʣ ὅ ʨʘʚʝʥ 90Ј, ίὭὲὄ , ὃὄ = 45. ʅʘʡʜʠʪʝ 

ὃὅ. 

ɿʘʜʘʯʘ 4. 

ɻ 
ʈʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ, ʚʧʠʩʘʥʥʦʡ ʚ ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢ, 

ʨʘʚʝʥ ψЍσ. ʅʘʡʜʠʪʝ ʜʣʠʥʫ ʩʪʦʨʦʥʳ ʵʪʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ [1]. 

ɿʘʜʘʯʘ 5. 

ɼ 
ʄʝʜʠʘʥʘ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ ωЍσȢ ʅʘʡʜʠʪʝ 
ʩʪʦʨʦʥʫ ʵʪʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ [1]. 

ɿʘʜʘʯʘ 6. 

ɽ 

ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ὃὄὅ ʧʨʦʚʝʜʝʥʘ ʙʠʩʩʝʢʪʨʠʩʘ ὃὒ, 
ʫʛʦʣ ὃὒὅ ʨʘʚʝʥ 148Á, ʫʛʦʣ ὃὄὅ ʨʘʚʝʥ 132Á. ʅʘʡʜʠʪʝ 
ʫʛʦʣ ὃὅὄ. ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʛʨʘʜʫʩʘʭ [2, ʩ. 92]. 

ɿʘʜʘʯʘ 7. 

ɾ 

ɺ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʫʛʦʣ ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʠ ʤʝʜʠʘʥʦʡ, 

ʧʨʦʚʝʜʸʥʥʳʤʠ ʠʟ ʚʝʨʰʠʥʳ ʧʨʷʤʦʛʦ ʫʛʣʘ, ʨʘʚʝʥ 14Á. ʅʘʡʜʠʪʝ 

ʤʝʥʴʰʠʡ ʠʟ ʜʚʫʭ ʦʩʪʨʳʭ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʆʪʚʝʪ ʜʘʡʪʝ ʚ 

ʛʨʘʜʫʩʘʭ [2, ʩ. 92]. 

ɿʘʜʘʯʘ 8. 

ɿ 

ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ʩʦ ʩʪʦʨʦʥʘʤʠ 6 ʠ 12 ʧʨʦʚʝʜʝʥʳ ʚʳʩʦʪʳ ʢ ʵʪʠʤ 

ʩʪʦʨʦʥʘʤ. ɺʳʩʦʪʘ, ʧʨʦʚʝʜʸʥʥʘʷ ʢ ʧʝʨʚʦʡ ʩʪʦʨʦʥʝ, ʨʘʚʥʘ 2. ʏʝʤʫ 

ʨʘʚʥʘ ʚʳʩʦʪʘ, ʧʨʦʚʝʜʸʥʥʘʷ ʢʦ ʚʪʦʨʦʡ ʩʪʦʨʦʥʝ [2 ʩ. 97]. 
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ʊʘʙʣʠʮʘ 2. ʇʝʨʚʦʝ ʟʘʜʘʥʠʝ (ʛʨʫʧʧʘ 2) 

ɿʘʜʘʯʘ 1. 

ʀ 

ʅʘ ʢʣʝʪʯʘʪʦʡ ʙʫʤʘʛʝ ʩ ʨʘʟʤʝʨʦʤ ʢʣʝʪʢʠ 1Ĭ1 ʠʟʦʙʨʘʞʸʥ 

ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ. ʅʘʡʜʠʪʝ ʜʣʠʥʫ ʝʛʦ 

ʙʦʣʴʰʝʛʦ ʢʘʪʝʪʘ [1]. 

 

ɿʘʜʘʯʘ 2. 

ʁ 

ʎʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ABC, ʣʝʞʠʪ ʥʘ ʩʪʦʨʦʥʝ AB. ʅʘʡʜʠʪʝ ʫʛʦʣ ABC, ʝʩʣʠ 

ʫʛʦʣ BAC ʨʘʚʝʥ 44Á. ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʛʨʘʜʫʩʘʭ [1]. 

 

ɿʘʜʘʯʘ 3. 

ʂ 
ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ὃὄὅ ʫʛʦʣ ὅ ʨʘʚʝʥ 90Ј, ὧέίὄ , ὃὄ = 15. 

ʅʘʡʜʠʪʝ ὄὅ. 

ɿʘʜʘʯʘ 4. 

ʃ 
ʉʪʦʨʦʥʘ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ ψЍσ. ʅʘʡʜʠʪʝ 

ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʵʪʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ [1]. 

ɿʘʜʘʯʘ 5. 

ʄ 
ɺʳʩʦʪʘ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ ςυЍσ ʅʘʡʜʠʪʝ ʝʛʦ 
ʧʝʨʠʤʝʪʨ [1]. 

ɿʘʜʘʯʘ 6. 

ʅ 

ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ὃὄὅ ὃὅ ὄὅ. ɺʥʝʰʥʠʡ ʫʛʦʣ ʧʨʠ 
ʚʝʨʰʠʥʝ ὄ ʨʘʚʝʥ 142Á. ʅʘʡʜʠʪʝ ʫʛʦʣ ὅ. ʆʪʚʝʪ ʜʘʡʪʝ 
ʚ ʛʨʘʜʫʩʘʭ [2, ʩ. 92]. 

ɿʘʜʘʯʘ 7. 

ʆ 

ɺ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʫʛʦʣ ʤʝʞʜʫ ʙʠʩʩʝʢʪʨʠʩʦʡ ʠ 

ʤʝʜʠʘʥʦʡ, ʧʨʦʚʝʜʸʥʥʳʤʠ ʠʟ ʚʝʨʰʠʥʳ ʧʨʷʤʦʛʦ ʫʛʣʘ, ʨʘʚʝʥ 13Á. 

ʅʘʡʜʠʪʝ ʙʦʣʴʰʠʡ ʠʟ ʜʚʫʭ ʦʩʪʨʳʭ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʆʪʚʝʪ ʜʘʡʪʝ 

ʚ ʛʨʘʜʫʩʘʭ [2, ʩ. 92]. 

ɿʘʜʘʯʘ 8. 

ʇ 
ɺ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʦʜʠʥ ʢʘʪʝʪ ʨʘʚʝʥ 6, ʘ ʜʨʫʛʦʡ ʥʘ 5 

ʝʛʦ ʙʦʣʴʰʝ. ʅʘʡʜʠʪʝ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ [2 ʩ. 97]. 

 

ʊʘʙʣʠʮʘ 3. ʇʝʨʚʦʝ ʟʘʜʘʥʠʝ (ʛʨʫʧʧʘ 3) 

ɿʘʜʘʯʘ 1. 

ʈ 

ʅʘ ʢʣʝʪʯʘʪʦʡ ʙʫʤʘʛʝ ʩ ʨʘʟʤʝʨʦʤ ʢʣʝʪʢʠ 1Ĭ1 ʠʟʦʙʨʘʞʸʥ 

ʪʨʝʫʛʦʣʴʥʠʢ ABC. ʅʘʡʜʠʪʝ ʜʣʠʥʫ ʝʛʦ ʩʨʝʜʥʝʡ ʣʠʥʠʠ, 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʪʦʨʦʥʝ AC [1]. 
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ɿʘʜʘʯʘ 2. 

ʉ 

ʎʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ, ʦʧʠʩʘʥʥʦʡ ʦʢʦʣʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ὃὄὅ, 
ʣʝʞʠʪ ʥʘ ʩʪʦʨʦʥʝ ὃὄ. ʅʘʡʜʠʪʝ ʫʛʦʣ ὃὄὅ, ʝʩʣʠ ʫʛʦʣ ὄὃὅ 
ʨʘʚʝʥ 75Á. ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʛʨʘʜʫʩʘʭ [1]. 

ɿʘʜʘʯʘ 3. 

ʊ 
ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ὃὄὅ ʫʛʦʣ ὅ ʨʘʚʝʥ 90Ј, ὸὫὄ , ὄὅ = 12. ʅʘʡʜʠʪʝ 

ὃὅ. 
ɿʘʜʘʯʘ 4. 

ʋ 
ʉʪʦʨʦʥʘ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ ςπЍσ. ʅʘʡʜʠʪʝ 
ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ, ʚʧʠʩʘʥʥʦʡ ʚ ʵʪʦʪ ʪʨʝʫʛʦʣʴʥʠʢ [1]. 

ɿʘʜʘʯʘ 5. 

ʏ 
ɺʳʩʦʪʘ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ τЍσ. ʅʘʡʜʠʪʝ ʝʛʦ 
ʧʝʨʠʤʝʪʨ [1]. 

ɿʘʜʘʯʘ 6. 

ʔ 

ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ὃὄὅ ὃὅ ὄὅ. ɺʥʝʰʥʠʡ ʫʛʦʣ ʧʨʠ 
ʚʝʨʰʠʥʝ ὄ ʨʘʚʝʥ 115Á. ʅʘʡʜʠʪʝ ʫʛʦʣ ὅ. ʆʪʚʝʪ ʜʘʡʪʝ ʚ 
ʛʨʘʜʫʩʘʭ [2, ʩ. 92]. 

ɿʘʜʘʯʘ 7. 

ʖ 

ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ὃὄὅ ʧʨʦʚʝʜʝʥʘ ʚʳʩʦʪʘ ὅὌ, ʢʦʪʦʨʘʷ ʜʝʣʠʪ ʫʛʦʣ ὅ 

ʥʘ ʜʚʘ ʫʛʣʘ, ʚʝʣʠʯʠʥʳ ʢʦʪʦʨʳʭ 47Á ʠ 71Á. ʅʘʡʜʠʪʝ ʥʘʠʤʝʥʴʰʠʡ ʠʟ 

ʜʚʫʭ ʦʩʪʘʚʰʠʭʩʷ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʆʪʚʝʪ ʜʘʡʪʝ ʚ ʛʨʘʜʫʩʘʭ [2, ʩ. 

92]. 

ɿʘʜʘʯʘ 8. 

ʗ 
ɺ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʦʜʠʥ ʢʘʪʝʪ ʨʘʚʝʥ 4, ʘ ʜʨʫʛʦʡ ʥʘ 6 

ʝʛʦ ʙʦʣʴʰʝ. ʅʘʡʜʠʪʝ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ [2 ʩ. 97]. 

 

ɺʦ ʚʪʦʨʦʤ ʟʘʜʘʥʠʠ, ʦʙʲʝʜʠʥʠʚ ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʛʨʫʧʧ, ʥʫʞʥʦ 

ʟʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ ʩ ʙʫʢʚʘʤʠ ï ʢʘʞʜʦʡ ʙʫʢʚʝ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʦʪʚʝʪ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʟʘʜʘʯʝ (ʪʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 4. ɺʪʦʨʦʝ ʟʘʜʘʥʠʝ  

ɸ  ʀ  ʈ  

ɹ  ʁ  ʉ  

ɺ  ʂ  ʊ  

ɻ  ʃ  ʋ  

ɼ  ʄ  ʏ  

ɽ  ʅ  ʔ  

ɾ  ʆ  ʖ  

ɿ  ʇ  ʗ  
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ɺ ʪʨʝʪʴʝʤ ʟʘʜʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ, ʠʩʧʦʣʴʟʫʷ ʪʘʙʣʠʮʫ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ 

ʟʘʜʘʥʠʷ, ʨʘʩʰʠʬʨʦʚʘʪʴ ʩʣʦʚʘ (ʪʘʙʣʠʮʘ 5). 

ʊʘʙʣʠʮʘ 5. ʊʨʝʪʴʝ ʟʘʜʘʥʠʝ  

ɻʨʫʧʧʘ 1 

 
ɻʨʫʧʧʘ 2 
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ɻʨʫʧʧʘ 3 

 
 

ɺ ʧʦʩʣʝʜʥʝʤ ʟʘʜʘʥʠʠ ʪʨʝʙʫʝʪʩʷ ʚʧʠʩʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʩʣʦʚʘ ʚ ʪʝʢʩʪ 

(ʪʘʙʣʠʮʘ 6).  

ʊʘʙʣʠʮʘ 6. ʏʝʪʚʝʨʪʦʝ ʟʘʜʘʥʠʝ 

ɻʨʫʧʧʘ 1 

____________ ____________ ____________, ʚʝʣʠʢʠʡ ʤʘʪʝʤʘʪʠʢ, 

ç ____________ ʚ ʛʝʦʤʝʪʨʠʠè, ʧʦʩʪʨʦʠʚʰʠʡ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʛʝʦʤʝʪʨʠʠ, 

ʨʦʜʠʣʩʷ ʚ 1792 ʛ. ʚ ʅʠʞʥʝʤ ʅʦʚʛʦʨʦʜʝ. ʆʪʝʮ ʝʛʦ ʫʤʝʨ ʨʘʥʦ, ʠ ʤʘʪʴ 

ʧʝʨʝʝʭʘʣʘ ʩ ʪʨʝʤʷ ʩʳʥʦʚʴʷʤʠ ʚ ____________. ʋʤʥʘʷ ʠ ʵʥʝʨʛʠʯʥʘʷ 

ʞʝʥʱʠʥʘ, ʦʥʘ ʜʦʙʠʣʘʩʴ ʪʦʛʦ, ʯʪʦʙʳ ʝʝ ʜʝʪʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʛʠʤʥʘʟʠʶ ʥʘ 

ʢʘʟʝʥʥʳʡ ʩʯʝʪ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʛʠʤʥʘʟʠʠ ____________ ʧʦʩʪʫʧʠʣ ʥʘ 

ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ____________ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɽʤʫ 

ʙʳʣʦ ʪʦʛʜʘ ʪʦʣʴʢʦ 14 ʣʝʪ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʥ ʫʞʝ ʦʚʣʘʜʝʣ ʣʘʪʠʥʩʢʠʤ, 

ʬʨʘʥʮʫʟʩʢʠʤ ʠ ʥʝʤʝʮʢʠʤ ʷʟʳʢʘʤʠ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʤʦʛ ʩʚʦʙʦʜʥʦ ʯʠʪʘʪʴ 

ʥʘʫʯʥʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʠ ʫʛʣʫʙʠʣʩʷ ʚ ʠʟʫʯʝʥʠʝ ʪʨʫʜʦʚ ʃ. ʕʡʣʝʨʘ, ɾ. 

ʃʘʛʨʘʥʞʘ, ʂ. ɻʘʫʩʩʘ. ɽʛʦ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʙʳʣ ʧʨʦʬʝʩʩʦʨ 

____________, ʫʯʝʥʳʡ ʩ ʙʦʣʴʰʠʤ ʥʘʫʯʥʳʤ ʢʨʫʛʦʟʦʨʦʤ, ʢʦʪʦʨʦʤʫ ʜʦ 

ʪʦʛʦ ʜʦʚʝʣʦʩʴ ʙʳʪʴ ʫʯʠʪʝʣʝʤ ɻʘʫʩʩʘ. ____________ ʚʩʢʦʨʝ ʦʙʨʘʪʠʣ 

ʚʥʠʤʘʥʠʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʜʘʨʦʚʘʥʠʝ ____________ ʠ ʧʦʙʫʞʜʘʣ ʝʛʦ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. 

ʆʜʥʘʢʦ ʠʥʩʧʝʢʪʦʨʘ ____________ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣʠ ʥʝʜʦʚʦʣʴʥʳ 

ʤʦʣʦʜʳʤ ____________. ʆʥʠ ʟʘʤʝʪʠʣʠ ʫ ʶʥʦʰʠ ʧʨʠʟʥʘʢʠ 

ʚʦʣʴʥʦʜʫʤʩʪʚʘ ʠ ʜʘʞʝ çʧʨʠʟʥʘʢʠ ʙʝʟʙʦʞʠʷè. ____________ ʛʨʦʟʠʣʦ 

ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʦʪʜʘʯʘ ʚ ʩʦʣʜʘʪʳ. ʊʦʣʴʢʦ ʵʥʝʨʛʠʯʥʦʝ 
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ʟʘʩʪʫʧʥʠʯʝʩʪʚʦ ʧʨʦʬʝʩʩʦʨʦʚ ʩʧʘʩʣʦ ʶʥʦʰʫ. 

ɻʨʫʧʧʘ 2 

ɺ 1811 ʛ. ____________ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ, ʤʠʥʫʷ ʩʪʝʧʝʥʴ ʢʘʥʜʠʜʘʪʘ, ʚ 

ʤʘʛʠʩʪʨʳ, ʘ ʚ 1814 ʛ. ʧʨʠʩʪʫʧʠʣ ʢ ʯʪʝʥʠʶ ʣʝʢʮʠʡ. ʏʝʨʝʟ ʜʚʘ ʛʦʜʘ ʦʥ 

ʧʦʣʫʯʠʣ ʢʘʬʝʜʨʫ ʯʠʩʪʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʪʘʣ ʧʨʦʬʝʩʩʦʨʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺ 

ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ ʣʝʪ ʦʥ ʯʠʪʘʣ ʚʩʝ ʦʩʥʦʚʥʳʝ ʢʫʨʩʳ ʤʘʪʝʤʘʪʠʢʠ, ʘ 

ʯʘʩʪʦ ð ʤʝʭʘʥʠʢʠ ʠ ʘʩʪʨʦʥʦʤʠʠ. ɺ 1827 ʛ. ʝʛʦ ʚʳʙʨʘʣʠ ʨʝʢʪʦʨʦʤ 

____________ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ____________ 

ʙʝʩʩʤʝʥʥʦ ʨʫʢʦʚʦʜʠʣ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʚʧʣʦʪʴ ʜʦ ʩʚʦʝʡ ʦʪʩʪʘʚʢʠ ʚ 1846 ʛ. ʆʥ 

ʦʢʘʟʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʟʘʤʝʯʘʪʝʣʴʥʳʤ ʧʝʜʘʛʦʛʦʤ, ʥʦ ʠ ʧʨʝʢʨʘʩʥʳʤ 

ʦʨʛʘʥʠʟʘʪʦʨʦʤ: ʧʨʠ ʥʝʤ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʠ ʤʘʛʥʠʪʥʘʷ 

ʦʙʩʝʨʚʘʪʦʨʠʠ, ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʪʝʘʪʨ, ʭʠʤʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʬʠʟʠʯʝʩʢʠʡ 

ʢʘʙʠʥʝʪ ʠ ʙʠʙʣʠʦʪʝʢʘ. ____________ ʦʩʥʦʚʘʣ ʠ ʟʥʘʤʝʥʠʪʳʝ çʋʯʝʥʳʝ 

ʟʘʧʠʩʢʠè ____________ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

____________ ʧʨʠʥʘʜʣʝʞʠʪ ʨʷʜ ʧʝʨʚʦʢʣʘʩʩʥʳʭ ʨʘʙʦʪ ʧʦ ʘʣʛʝʙʨʝ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ. ʅʦ ʛʣʘʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʝʛʦ ʞʠʟʥʠ ʙʳʣʦ 

ʩʦʟʜʘʥʠʝ ʠ ʧʨʦʧʘʛʘʥʜʘ ____________ ʛʝʦʤʝʪʨʠʠ.  

11 ʬʝʚʨʘʣʷ 1826 ʛ. ʥʘ ʟʘʩʝʜʘʥʠʠ ʦʪʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

____________ ʩʜʝʣʘʣ ʜʦʢʣʘʜ, ʚ ʢʦʪʦʨʦʤ ʠʟʣʦʞʠʣ ʩʚʦʠ ʥʦʚʳʝ ʠʜʝʠ ʚ 

ʛʝʦʤʝʪʨʠʠ. ʕʪʘ ʜʘʪʘ ʩʯʠʪʘʝʪʩʷ ʜʥʝʤ ʨʦʞʜʝʥʠʷ ____________ ʛʝʦʤʝʪʨʠʠ. 

ʆʜʥʘʢʦ ʝʛʦ ʩʤʝʣʳʝ ʤʳʩʣʠ ʥʝ ʙʳʣʠ ʧʦʥʷʪʳ ʩʣʫʰʘʪʝʣʷʤʠ, ʚʳʟʚʘʚ ʫ ʥʠʭ 

ʪʦʣʴʢʦ ʪʷʛʦʩʪʥʦʝ ʥʝʜʦʫʤʝʥʠʝ. ʅʦ ʵʪʦ ʥʝ ʦʙʝʩʢʫʨʘʞʠʣʦ ʤʦʣʦʜʦʛʦ ʫʯʝʥʦʛʦ. 

ɺ 1829ð1830 ʛʛ. ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʪʨʫʜ çʆ ʥʘʯʘʣʘʭ ʛʝʦʤʝʪʨʠʠè, ʚ ʢʦʪʦʨʦʤ 

ʧʦʜʨʦʙʥʦ ʠʟʣʘʛʘʣ ʛʝʦʤʝʪʨʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʥʦʚʦʡ ʘʢʩʠʦʤʝ ʦ 

ʧʘʨʘʣʣʝʣʴʥʳʭ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʯʝʨʝʟ ʪʦʯʢʫ, ʣʝʞʘʱʫʶ ʚ ʜʘʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʚʥʝ ʜʘʥʥʦʡ ʧʨʷʤʦʡ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ____________ 

____________ ʧʨʷʤʳʝ, ʥʝ ʧʝʨʝʩʝʢʘʶʱʠʝ ʟʘʜʘʥʥʫʶ ʧʨʷʤʫʶ. 

ɻʨʫʧʧʘ 3 

ʇʦʣʘʛʘʷ, ʯʪʦ ʦʥ ʚʩʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ ʠʟʣʦʞʠʣ ʩʚʦʠ ʠʜʝʠ,  

____________ ʚ 1835 ʛ. ʧʠʰʝʪ ʥʦʚʳʡ ʪʨʫʜ ð ç ____________ 

ʛʝʦʤʝʪʨʠʷè, ʟʘʪʝʤ ʠʟʜʘʝʪ ʬʨʘʥʮʫʟʩʢʠʡ ʧʝʨʝʚʦʜ ʝʛʦ, ʚʩʣʝʜ ʟʘ ʵʪʠʤ çʅʦʚʳʝ 

ʥʘʯʘʣʘ ʛʝʦʤʝʪʨʠʠ ʩ ʧʦʣʥʦʡ ʪʝʦʨʠʝʡ ʧʘʨʘʣʣʝʣʴʥʳʭè ʠ, ʥʘʢʦʥʝʮ, 

çɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʣʥʦʡ ʪʝʦʨʠʝʡ ʧʘʨʘʣʣʝʣʴʥʳʭè ʥʘ 

ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ. 

ɻʝʦʤʝʪʨʠʷ ____________ ʪʘʢ ʠ ʥʝ ʧʦʣʫʯʠʣʘ ʧʨʠʟʥʘʥʠʷ ʧʨʠ ʞʠʟʥʠ 

ʚʝʣʠʢʦʛʦ ʛʝʦʤʝʪʨʘ. ɺ 1846 ʛ. ʠʩʧʦʣʥʠʣʦʩʴ 30 ʣʝʪ ʧʨʦʬʝʩʩʦʨʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ____________, ʠ ʦʥ, ʧʦ ʟʘʢʦʥʘʤ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʜʦʣʞʝʥ ʙʳʣ 
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ʫʡʪʠ ʚ ʦʪʩʪʘʚʢʫ. ɽʤʫ ʦʯʝʥʴ ʪʷʞʝʣʦ ʙʳʣʦ ʧʦʢʠʥʫʪʴ ʣʶʙʠʤʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʠ ʩʚʦʶ ʦʪʩʪʘʚʢʫ ʦʥ ʧʝʨʝʞʠʣ ʙʦʣʝʟʥʝʥʥʦ. ʄʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʝʛʦ ʛʝʦʤʝʪʨʠʷ 

ʚʩʝ ʝʱʝ ʥʝ ʥʘʭʦʜʠʪ ʧʨʠʟʥʘʥʠʷ, ʪʘʢʞʝ ʫʛʥʝʪʘʣʘ ____________. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʞʠʟʥʠ ʦʥ ʨʝʰʠʣ ʝʱʝ ʨʘʟ ʠʟʣʦʞʠʪʴ ʩʚʦʠ ʠʜʝʠ ʠ ʧʨʠʥʷʣʩʷ ʟʘ 

ç ____________è. ɺ ʵʪʦ ʚʨʝʤʷ ʦʥ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʦʪʝʨʷʣ ʟʨʝʥʠʝ, ʠ ʝʤʫ 

ʧʨʠʭʦʜʠʣʦʩʴ ʜʠʢʪʦʚʘʪʴ ʩʚʦʶ ʢʥʠʛʫ ʫʯʝʥʠʢʘʤ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʚʳʢʣʘʜʢʠ 

ʦʥ ʧʨʦʠʟʚʦʜʠʣ ʚ ʫʤʝ. ʂʥʠʛʫ ʫʯʝʥʳʡ ʟʘʢʦʥʯʠʣ ʟʘ ʛʦʜ ʜʦ ʩʤʝʨʪʠ, 

ʥʘʩʪʫʧʠʚʰʝʡ ʚ 1856 ʛ. ɻʣʫʙʦʢʦ ʪʨʘʛʠʯʥʘ ʩʫʜʴʙʘ ʵʪʦʛʦ ʟʘʤʝʯʘʪʝʣʴʥʦʛʦ 

ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʥʝ ʜʦʞʜʘʚʰʝʛʦʩʷ ʧʨʠʟʥʘʥʠʷ ʩʚʦʝʛʦ ʚʝʣʠʢʦʛʦ ʦʪʢʨʳʪʠʷ. 

ʇʨʦʰʣʦ ʥʝ ʙʦʣʝʝ 15 ʣʝʪ ʩʦ ʜʥʷ ʩʤʝʨʪʠ ____________, ʠ ʛʝʦʤʝʪʨʠʷ ʝʛʦ 

ʙʳʣʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠʟʥʘʥʘ, ʥʦ ʠ ʚʦʰʣʘ ʚ ʤʦʜʫ. ʆ ʥʝʡ ʯʠʪʘʣʠʩʴ ʣʝʢʮʠʠ ʠ 

ʧʠʩʘʣʠʩʴ ʪʨʘʢʪʘʪʳ, ʚʝʣʠʩʴ ʥʘʫʯʥʳʝ ʜʝʙʘʪʳ ʠ ʩʘʣʦʥʥʳʝ ʨʘʟʛʦʚʦʨʳ, ʝʡ 

ʧʦʩʚʷʱʘʣʠʩʴ ʧʦʧʫʣʷʨʥʳʝ ʢʥʠʛʠ ʠ ʩʪʠʭʠ.  

ɺ ʢʦʥʮʝ XIX ʚ., ʢʘʢ ʠ ʧʨʝʜʚʠʜʝʣ ____________, ʝʛʦ ʛʝʦʤʝʪʨʠʷ ʧʦʣʫʯʠʣʘ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʠʟʠʢʝ, ʘ ʠʤʝʥʥʦ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʧʨʠʥʮʠʧʝ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʦʙʱʝʛʦ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʦʢʘʟʘʣʠʩʴ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʨʫʛʠʝ 

ʩʠʩʪʝʤʳ ____________ ʛʝʦʤʝʪʨʠʠ, ʧʦʩʪʨʦʝʥʥʳʝ ____________. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʦʤʝʪʨʠʷ ____________ ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʳʢʥʦʚʝʥʥʦ 

ʨʘʩʰʠʨʠʣʘ ʧʨʝʜʤʝʪ ʩʘʤʦʡ ʛʝʦʤʝʪʨʠʠ, ʦʥʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʤʘʪʝʤʘʪʠʢʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʦʞʜʝʥʠʶ ʥʦʚʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʜʝʡ ʠ ʤʝʪʦʜʦʚ ʠ ʦʢʘʟʘʣʘʩʴ ʥʝʟʘʤʝʥʠʤʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʠʟʠʢʠ. 

 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʩʝ ʛʨʫʧʧʳ ʩʧʨʘʚʷʪʩʷ ʩ ʟʘʜʘʥʠʷʤʠ ʠ ʟʘʧʦʣʥʷʪ 

ʧʨʦʧʫʩʢʠ ʚ ʪʝʢʩʪʝ, ʦʜʠʥ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʦʪ ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʥʘʯʠʥʘʷ ʩ 

ʧʝʨʚʦʡ, ʯʠʪʘʝʪ ʝʛʦ ʚʩʣʫʭ. ɺ ʟʘʜʘʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ, ʟʘʰʠʬʨʦʚʘʥʳ 

ʦʪʨʳʚʢʠ ʠʟ ʪʝʢʩʪʘ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʤʫ (ʦʨʠʛʠʥʘʣ ʪʝʢʩʪʘ - [3, 

ʩ. 455-457]). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʪʦʛʦʤ ʪʘʢʦʛʦ ʟʘʥʷʪʠʷ ʩʪʘʥʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʪʦʨʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠʟʥʘʢʦʚ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʯʝʨʝʟ ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʥʦ ʠ 

ʟʥʘʢʦʤʩʪʚʦ ʩ ʙʠʦʛʨʘʬʠʝʡ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷ ʥʝʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ï 

ʅʠʢʦʣʘʷ ʀʚʘʥʦʚʠʯʘ ʃʦʙʘʯʝʚʩʢʦʛʦ.  

 



186 
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ʆɹʆɹʑɸʖʑʀʁ ʋʈʆʂ-ʕʂʉʂʋʈʉʀʗ ʇʆ ʄɸʊɽʄɸʊʀʂɽ 

ɼʃʗ 6 ʂʃɸʉʉɸ 

ɿʘʙʘʣʫʝʚʘ ʀ.ɺ. 

ʈʦʩʩʠʷ, ʛ. ɸʨʟʘʤʘʩ 

ɸʨʟʘʤʘʩʩʢʠʡ ʬʠʣʠʘʣ ʅʘʮʠʦʥʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ, 

ʬʘʢʫʣʴʪʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ. ʧʝʜ. ʥ., ʜʦʮʝʥʪ ʉʘʥʛʘʣʦʚʘ ʄ.ɽ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʦʙʱʘʶʱʠʡ ʫʨʦʢ-

ʵʢʩʢʫʨʩʠʷ ʜʣʷ 6 ʢʣʘʩʩʘ ʥʘ ʪʝʤʫ çɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳè, ʚ ʢʦʪʦʨʦʡ 

ʚʢʣʶʯʝʥʳ ʵʣʝʤʝʥʪʳ ʠʩʪʦʨʠʠ. ɼʘʥʦ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʫʨʦʢʘ ʚ ʚʠʜʝ 

ʙʝʩʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʢ-ʵʢʩʢʫʨʩʠʷ, ʫʨʦʢ ʤʘʪʝʤʘʪʠʢʠ, ʦʩʥʦʚʥʘʷ ʰʢʦʣʘ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʥʘʰʝʡ ʞʠʟʥʠ: 

ʙʫʜʴ ʪʦ ʰʢʦʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʦʛʨʦʤʥʦʝ ʟʜʘʥʠʝ, ʚʦʝʥʥʘʷ ʪʝʭʥʠʢʘ ʠʣʠ 

ʤʘʣʝʥʴʢʘʷ ʰʘʨʠʢʦʚʘʷ ʨʫʯʢʘ ï ʚʝʟʜʝ ʫʯʘʩʪʚʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, 

ʪʝʦʨʝʤʳ. ʆʜʥʘʢʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʤʥʦʛʠʝ ʰʢʦʣʴʥʠʢʠ, ʩ 

ʥʝʢʦʪʦʨʦʛʦ ʤʦʤʝʥʪʘ, ʥʘʯʠʥʘʶʪ ʦʱʫʱʘʪʴ ʩʣʦʞʥʦʩʪʴ ʚ ʚʦʩʧʨʠʷʪʠʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʵʪʦ ʥʝʧʦʥʠʤʘʥʠʝ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʜʚʠʞʝʥʠʠ ʧʦ ʧʨʝʜʤʝʪʫ, ʚʦʟʥʠʢʘʝʪ ʵʬʬʝʢʪ çʩʥʝʞʥʦʛʦ ʢʦʤʘè. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʜʝʪʠ ʥʘʯʠʥʘʶʪ ʜʫʤʘʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʪʨʫʜʥʳʡ ʜʣʷ ʥʠʭ ʧʨʝʜʤʝʪ. 

ʆʧʠʩʘʥʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʘʙʩʪʨʘʢʪʥʦʩʪʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʟʥʘʥʠʷ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʭʦʯʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʦʜʥʦ ʠʟ ʨʝʰʝʥʠʡ ʦʙʦʟʥʘʯʝʥʥʦʡ 

ʧʨʦʙʣʝʤʳ. ɺ 5 ʢʣʘʩʩʝ ʠʟʫʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, 

ʦʜʥʘʢʦ ʤʘʪʝʨʠʘʣ 6 ʢʣʘʩʩʘ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʡ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʤʦʛʫʪ ʟʘʙʳʚʘʪʴʩʷ. ʇʦʵʪʦʤʫ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ 
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ʦʙʦʙʱʘʶʱʠʡ ʫʨʦʢ-ʵʢʩʢʫʨʩʠʷ ʧʦ ʪʝʤʝ çɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳè ʜʣʷ 6 

ʢʣʘʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʜʘʥʠʡ ʠʩʪʦʨʠʢʦ-ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ɺ ʞʠʟʥʠ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʨʘʟʨʳʚʥʘʷ ʩʚʷʟʴ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʠ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʯʘʣ. ʀʩʪʦʨʠʷ ï ʧʨʝʜʤʝʪ, ʚʳʟʳʚʘʶʱʠʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʦʪʢʣʠʢ, ʩʦʧʝʨʝʞʠʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʤ ʧʝʨʩʦʥʘʞʘʤ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʝʩʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʘʢʪʦʚ. ʏʪʦʙʳ ʨʘʟʚʠʪʴ ʠʥʪʝʨʝʩ 

ʨʝʙʝʥʢʘ ʢ ʤʘʪʝʤʘʪʠʢʝ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʠ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʳʭ 

ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʠ ʬʘʢʪʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʟʘ 

ʨʘʤʢʘʤʠ ʫʯʝʙʥʠʢʘ ʠʩʪʦʨʠʠ ʠ ʢʘʩʘʶʪʩʷ ʤʘʣʦʡ ʈʦʜʠʥʳ ʫʯʝʥʠʢʘ. 

ʄʝʩʪʦ ʵʢʩʢʫʨʩʠʠ ʫʜʦʙʥʦ ʚʳʙʠʨʘʪʴ ʙʣʠʞʝ ʢ ʨʘʩʧʦʣʦʞʝʥʠʶ ʰʢʦʣʳ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʫʯʘʱʠʭʩʷ ʰʢʦʣʳ ˉ3 ʛ. ɸʨʟʘʤʘʩʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʵʢʩʢʫʨʩʠʷ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʚ ʇʘʨʢʝ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ ʠʤ. ɸ. ʇ. ɻʘʡʜʘʨʘ. 

ʅʠʞʝ ʧʨʝʜʣʦʞʝʥʦ ʦʧʠʩʘʥʠʝ ʫʨʦʢʘ-ʵʢʩʢʫʨʩʠʠ ʚ ʚʠʜʝ ʙʝʩʝʜʳ. 

ʋʯʠʪʝʣʴ. ʉʝʛʦʜʥʷʰʥʠʡ ʫʨʦʢ ʤʳ ʧʨʦʚʝʜʝʤ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ, 

ʧʨʦʛʫʣʠʚʘʷʩʴ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʜʣʷ ʚʩʝʭ ʘʨʟʘʤʘʩʮʝʚ ʧʘʨʢʫ ʠʤ. ɸ.ʇ. ɻʘʡʜʘʨʘ. 

ɺʳ ʧʨʦʭʦʜʠʣʠ ʟʜʝʩʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟ, ʚʠʜʝʣʠ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ ʤʥʦʛʠʝ 

ʣʠ ʠʟ ʚʘʩ ʟʘʜʫʤʳʚʘʣʠʩʴ ʦʙ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ? ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʜʘʞʝ ʚʳ, ʫʯʝʥʠʢʠ 6 ʢʣʘʩʩʘ, ʩʤʦʛʣʠ ʙʳ ʥʘʡʪʠ ʠ ʦʧʠʩʘʪʴ ʪʘʢʠʝ ʤʦʜʝʣʠ, ʚʝʜʴ 

ʚʳ ʫʞʝ ʟʥʘʢʦʤʳ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ. ʉʝʡʯʘʩ ʞʝ 

ʧʨʝʜʣʘʛʘʶ ʥʝʤʥʦʛʦ ʦʢʫʥʫʪʴʩʷ ʚ ʠʩʪʦʨʠʶ ʵʪʦʛʦ ʧʘʨʢʘ. 

ʇʘʨʢ ɻʘʡʜʘʨʘ ï ʛʦʨʦʜʩʢʦʡ ʧʘʨʢ, ʦʩʥʦʚʘʥʥʳʡ ʚ 1957 ʛʦʜʫ ʚ ʩʘʤʦʤ 

ʮʝʥʪʨʝ ɸʨʟʘʤʘʩʘ, ʙʳʣ ʥʘʟʚʘʥ ʚ ʯʝʩʪʴ ʜʝʪʩʢʦʛʦ ʧʠʩʘʪʝʣʷ ɸʨʢʘʜʠʷ ɻʘʡʜʘʨʘ. 

ʂʨʘʩʠʚʝʡʰʠʡ ʛʦʨʦʜʩʢʦʡ ʧʘʨʢ ʚ ʩʘʤʦʤ ʮʝʥʪʨʝ ɸʨʟʘʤʘʩʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʪʨʠʜʮʘʪʴ ʛʝʢʪʘʨ ʨʘʩʧʦʣʦʞʝʥʘ ʟʝʣʸʥʘʷ ʟʦʥʘ ʩ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʤʠ 

ʜʦʨʦʞʢʘʤʠ, ʤʘʣʝʥʴʢʠʡ ʧʨʫʜ, ʜʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ çʄʘʣʝʥʴʢʘʷ ʩʪʨʘʥʘè, 

ʘʪʪʨʘʢʮʠʦʥʳ, ʰʘʭʤʘʪʥʳʡ ʢʣʫʙ, ʤʝʤʦʨʠʘʣʴʥʘʷ ʟʦʥʘ ʠ ʥʝʩʢʦʣʴʢʦ 

ʧʘʤʷʪʥʠʢʦʚ. 

ʆʩʥʦʚʥʘʷ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴ ʧʘʨʢʘ ï ʜʝʥʜʨʘʨʠʡ, ʟʘʥʠʤʘʶʱʠʡ 

ʪʨʝʪʴ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ, ʦʩʥʦʚʘʥʥʳʡ ʚ 1949 ʛʦʜʫ ʣʝʩʥʳʤ ʪʝʭʥʠʢʫʤʦʤ 
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ʩ ʫʯʝʙʥʦ-ʦʧʳʪʥʦʡ ʮʝʣʴʶ. ɺ ʦʪʚʝʜʸʥʥʦʡ ʜʝʥʜʨʘʨʠʶ ʟʦʥʝ ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʙʦʣʝʝ ʩʪʘ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʨʠʚʝʟʸʥʥʳʭ ʠʟ ɸʟʠʠ, ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʳ, ɸʚʩʪʨʘʣʠʠ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. [1] 

ʋʯʠʪʝʣʴ. ɺʦʪ ʤʳ ʠ ʧʦʜʦʰʣʠ ʢ ʛʣʘʚʥʦʤʫ ʚʭʦʜʫ ʧʘʨʢʘ. ɼʘʚʘʡʪʝ ʦʙʨʘʪʠʤ 

ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʦʪ ʚʥʫʰʠʪʝʣʴʥʳʡ ʩʪʝʥʜ (ʨʠʩ. 1) ʩ ʥʘʟʚʘʥʠʝʤ ʩʘʤʦʛʦ ʧʘʨʢʘ. 

 

ʈʠʩ 1. ʉʪʝʥʜ ʩ ʥʘʟʚʘʥʠʝʤ ʧʘʨʢʘ 

ʋʯʠʪʝʣʴ. ʀ ʚʦʪ ʚʘʤ ʧʝʨʚʦʝ ʟʘʜʘʥʠʝ. 

ɿʘʜʘʥʠʝ 1. ʅʘʡʪʠ ʥʘ ʩʪʝʥʜʝ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʚʘʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʬʠʛʫʨʳ. 

ʋʯʝʥʠʢʠ. ʊʫʪ ʝʩʪʴ ʢʚʘʜʨʘʪʳ, ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, ʪʨʝʫʛʦʣʴʥʠʢʠ. 

ʋʯʠʪʝʣʴ. ʆʯʝʥʴ ʭʦʨʦʰʦ, ʪʦʛʜʘ ʚʦʪ ʚʘʤ ʥʦʚʦʝ ʟʘʜʘʥʠʝ. 

ɿʘʜʘʥʠʝ 2. ʇʦʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʚʘʜʨʘʪʦʚ, ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʠ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

ʋʯʝʥʠʢʠ. ʂʚʘʜʨʘʪʦʚ ï 6 ʰʪ., ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ï 14 ʰʪ., 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ ï 4 ʰʪ. 

ʋʯʠʪʝʣʴ. ɿʘʤʝʯʘʪʝʣʴʥʦ! ɼʘʚʘʡʪʝ ʧʨʦʜʦʣʞʠʤ ʥʘʰʫ ʵʢʩʢʫʨʩʠʶ ʠ 

ʧʨʦʡʜʝʤ ʢ ɿʚʝʟʜʝ ɻʘʡʜʘʨʘ (ʨʠʩ. 2).  










































































































