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ɿ1  

        ɿʘʪʚʝʨʜʞʝʥʦ 

       ʚʯʝʥʦʶ ʨʘʜʦʶ ʍʅʄʋ 

       ʇʨʦʪʦʢʦʣ ˉ11 ʚʽʜ  27.06.2025 

  

ʈʝʮʝʥʟʝʥʪʠ: 

ʇʦʛʦʨʻʣʦʚ ʉ.ɺ. ï ʜ-ʨ ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ  ̔ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè;  

ʐʝʡʢʽʥʘ ʅ.ɺ. ï ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʩʫʩʧʽʣʴʥʦ-ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ.  

  

ɸʚʪʦʨʠ: 

ɿʘʡʮʝʚʘ ʆ.ɺ., ɹʦʥʜʘʨʝʥʢʦ ʄ.ɸ., ʇʦʥʦʤʘʨʝʥʢʦ ʅ.ʉ. 

  

ɿ1 ɿʘʡʮʝʚʘ ʆ.ɺ., ɹʦʥʜʘʨʝʥʢʦ ʄ.ɸ., ʇʦʥʦʤʘʨʝʥʢʦ ʅ.ʉ. ʆʩʥʦʚʠ ʙʽʦʤʝʭʘʥʽʢʠ: ʧʽʜʨʫʯʥʠʢ (ʤʫʣʴʪʠʤʝʜʽʡʥʝ ʚʠʜʘʥʥʷ) ʜʣʷ ʟʜʦʙ. ʚʠʱʦʾ ʤʝʜ. ʦʩʚʽʪʠ ï 

ʍʘʨʢʽʚ: ʍʅʄʋ, 2025. 335 ʩ. 

 

ʇʽʜʨʫʯʥʠʢ  ̒ʤʫʣʴʪʠʤʝʜʽʡʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʣʝʢʮʽʡ, ʷʢʽ ʯʠʪʘʶʪʴʩʷ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʤʝʜʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʟʜʦʙʫʚʘʯʘʤ 

ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ ʢʫʨʩʫ, ʛʘʣʫʟʴ ʟʥʘʥʴ ɯ çʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ ʪʘ ʩʦʮʽʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷè, ʩʧʝʮʽʘʣʴʥʽʩʪʴ ɯ6 çʊʝʭʥʦʣʦʛʽʾ ʤʝʜʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷè, ʩʧʝʮʽʘʣʽʟʘʮʽʷ ɯ6.02 çʇʨʦʪʝʟʫʚʘʥʥʷ-ʦʨʪʝʟʫʚʘʥʥʷè, ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ. ʉʪʨʫʢʪʫʨʘ  ̔ ʟʤʽʩʪ ʧʽʜʨʫʯʥʠʢʘ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʪʝʤʘʪʠʯʥʦʤʫ ʧʣʘʥʫ ʣʝʢʮʽʡ ʥʦʨʤʘʪʠʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ çʆʩʥʦʚʠ ʙʽʦʤʝʭʘʥʽʢʠè. 

ʋ ʧʽʜʨʫʯʥʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʦʥʷʪʪʷ  ̔ ʟʘʢʦʥʠ ʙʽʦʤʝʭʘʥʽʢʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʣʶʜʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʚʽʪʥʴʦ-

ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʢʘʟʘʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

ʇʽʜʨʫʯʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ  ̔ʚʠʢʣʘʜʘʯʘʤ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ III -IV  ʨʽʚʥʽʚ ʘʢʨʝʜʠʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʩʽʤ, ʭʪʦ 

ʮʽʢʘʚʠʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʥʽʚ ʙʽʦʤʝʭʘʥʽʢʠ ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʟʦʢʨʝʤʘ ʚ ʧʨʦʮʝʩʘʭ ʧʨʦʪʝʟʫʚʘʥʥʷ  ̔ʦʨʪʝʟʫʚʘʥʥʷ. 

ɺʩʽ ʧʨʘʚʘ ʟʘʭʠʱʝʥʽ. ʅʽʷʢʘ ʯʘʩʪʠʥʘ ʮʽʻʾ ʧʫʙʣʽʢʘʮʽʾ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʽʜʪʚʦʨʝʥʘ ʥ ̔ʚ ʷʢʦʤʫ ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ (ʚʢʣʶʯʘʶʯʠ ʬʦʪʦʢʦʧʽʶʚʘʥʥʷ 

ʘʙʦ ʟʙʝʨʝʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʦʩʽʷʭ ̔ ʥʬʦʨʤʘʮʽʾ) ʙʝʟ ʧʠʩʴʤʦʚʦʛʦ ʜʦʟʚʦʣʫ ʚʠʜʘʚʮʽʚ.  
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ɺʉʊʋʇ 

Åʆʩʚʽʪʥʽʡ ʢʦʤʧʦʥʝʥʪ çʆʩʥʦʚʠ ʙʽʦʤʝʭʘʥʽʢʠè  ̒ʩʢʣʘʜʦʚʦʶ 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ çʄʝʜʠʮʠʥʘè ʪʘ 

ʩʪʘʥʜʘʨʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) 

ʨʽʚʝʥʴ, ʛʘʣʫʟʴ ʟʥʘʥʴ ɯ çʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ ʪʘ ʩʦʮʽʘʣʴʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷè, ʩʧʝʮʽʘʣʴʥʽʩʪʴ ɯ6 çʊʝʭʥʦʣʦʛʽʾ ʤʝʜʠʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷè, ʩʧʝʮʽʘʣʽʟʘʮʽʷ ɯ6.02 

çʇʨʦʪʝʟʫʚʘʥʥʷ-ʦʨʪʝʟʫʚʘʥʥʷè. 

Åʆʩʚʽʪʥʽʡ ʢʦʤʧʦʥʝʥʪ çʆʩʥʦʚʠ ʙʽʦʤʝʭʘʥʽʢʠè  ̒

ʥʦʨʤʘʪʠʚʥʠʤ ʜʣʷ ʚʢʘʟʘʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

 

 



 

Åʆʩʚʽʪʥʽʡ ʢʦʤʧʦʥʝʥʪ çʆʩʥʦʚʠ ʙʽʦʤʝʭʘʥʽʢʠè ʧʨʠʩʚʷʯʝʥʠʡ 

ʚʠʚʯʝʥʥʶ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ, ʧʨʠʥʮʠʧʽʚ  ̔ ʟʘʢʦʥʽʚ 

ʙʽʦʤʝʭʘʥʽʢʠ, ʙʽʦʬʽʟʠʯʥʠʭ ʦʩʥʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʣʶʜʠʥʠ, ʟʥʘʥʥʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ, ʨʦʟʨʦʙʮʽ  ̔ ʚʠʛʦʪʦʚʣʝʥʥʽ ʩʢʣʘʜʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʧʨʦʪʝʟʽʚ ʪʘ 

ʦʨʪʝʟʽʚ.  

 

Åʄʝʪʦʶ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ  ̒ ʨʦʟʰʠʨʝʥʥʷ ʟʥʘʥʴ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚ ʦʙʣʘʩʪʽ ʙʽʦʬʽʟʠʢʠ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ  ̔

ʦʪʨʠʤʘʥʥʷ ʤʘʡʙʫʪʥʽʤʠ ʣʽʢʘʨʷʤʠ ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʦʩʪʽ 

ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʥʽʚ ʙʽʦʤʝʭʘʥʽʢʠ ʚ ʧʨʦʮʝʩʘʭ 

ʧʨʦʪʝʟʫʚʘʥʥʷ ʪʘ ʦʨʪʝʟʫʚʘʥʥʷ. 



ʇʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ çʆʩʥʦʚʠ 

ʙʽʦʤʝʭʘʥʽʢʠè  ̒ ʙʘʟʦʚʽ ʬʽʟʠʯʥʽ ʧʦʥʷʪʪʷ, ʟʘʢʦʥʠ, ʧʨʠʥʮʠʧʠ ʪʘ 

ʧʽʜʭʦʜʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ  ̔ ʧʨʦʮʝʩʫ ʾʭ ʜʝʬʦʨʤʘʮʽʾ; 

ʙʽʦʬʽʟʠʯʥʽ ʧʨʠʥʮʠʧʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʣʶʜʠʥʠ ʷʢ ʩʠʩʪʝʤʠ ʚʘʞʝʣʽʚ; ʙʽʦʬʽʟʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤôʷʟʽʚ  ̔ʚʠʜʠ ʤôʷʟʦʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ, ʧʦʥʷʪʪʷ 

ʨʦʙʦʪʠ, ʧʦʪʫʞʥʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʠʩʥʦʾ ʜʽʾ ʤôʷʟʘ; ʩʪʘʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʽʣʘ ʣʶʜʠʥʠ (ʮʝʥʪʨ ʤʘʩ ʪʽʣʘ, ʩʪʽʡʢʽʩʪʴ ʣʶʜʠʥʠ 

ʪʘ ʾʾ ʦʮʽʥʶʚʘʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʪʽʣʦ ʚ ʨʽʚʥʦʚʘʟʽ), ʩʪʘʥʠ  

ʥʝʚʘʛʦʤʦʩʪʽ  ̔ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʠʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʦʮʽʥʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʽʟʠʯʥʦʾ ʩʠʣʠ ʪʘ 

ʚʠʪʨʠʚʘʣʦʩʪʽ ʣʶʜʠʥʠ, ʱʦ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʧʨʝʜʤʝʪʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʜʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʘ,  ̒ʧʽʜˇʨʫʥʪʷʤ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʬʘʭʦʚʦ ʦʨʽʻʥʪʦʚʥʠʭ ʧʨʠʨʦʜʥʠʯʠʭ ʪʘ 

ʢʣʽʥʽʯʥʠʭ ʦʩʚʽʪʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ɿɺʆ ʋʢʨʘʾʥʠ  ̔  ̒ʥʝʚʽʜôʻʤʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʣʽʢʘʨʷ.  



 

ʊʝʤʘ 1 

ɹɯʆʄɽʍɸʅɯʂɸ ʗʂ ʅɸʋʂɸ. 

ʆʉʅʆɺʅɯ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʆɹɽʈʊɸʃʔʅʆɻʆ ʈʋʍʋ 

 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʂʘʬʝʜʨʘ ʤʝʜʠʯʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʬʽʟʠʢʠ ʽ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʪʠʢʠ 

 

ʆʩʚʽʪʥʽʡ ʢʦʤʧʦʥʝʥʪ çʆʩʥʦʚʠ ʙʽʦʤʝʭʘʥʽʢʠè 

 



 ʇʣʘʥ 

 

1. ɹʽʦʤʝʭʘʥʽʢʘ ʷʢ ʥʘʫʢʘ. ʅʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ 

ʙʽʦʤʝʭʘʥʽʢʠ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʦʥʽʚ ʽ ʧʦʥʷʪʴ ʙʽʦʤʝʭʘʥʽʢʠ ʚ 

ʤʝʜʠʮʠʥʽ. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʴ 

ʩʫʯʘʩʥʦʾ ʙʽʦʤʝʭʘʥʽʢʠ. 

3. ɼʝʷʢʽ ʧʦʥʷʪʪʷ ʽ ʟʘʢʦʥʠ ʤʝʭʘʥʽʢʠ. 

4. ʆʩʥʦʚʥʽ ʢʽʥʝʤʘʪʠʯʥʽ ʽ ʜʠʥʘʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ. 

 

 

 



 ɹʽʦʤʝʭʘʥʽʢʘ ʷʢ ʥʘʫʢʘ 
 

ʃʁ ʜʩʴʢʝ ʪʽʣʦ  ̒ʥʝʡʤʦʚʽʨʥʦ ʩʢʣʘʜʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʠʣʴʡʦʥʽʚ ʢʣʽʪʠʥ, ʘʣʝ ʚʦʥʦ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʪʠʤ 

ʩʘʤʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʟʘʢʦʥʘʤ ʤʝʭʘʥʽʢʠ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʨʦʙʦʪʫ 

ʧʨʦʩʪʠʭ ʤʝʪʘʣʝʚʠʭ ʘʙʦ ʧʣʘʩʪʠʢʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

ɹʽʦʤʝʭʘʥʽʢʘ ï ʮʝ ʨʦʟʜʽʣ ʙʽʦʬʽʟʠʢʠ. 

ɹʽʦʤʝʭʘʥʽʢʘ - ʥʘʫʢʘ, ʷʢʘ ʥʘ ʦʩʥʦʚʽ ʽʜʝʡ ʪʘ ʤʝʪʦʜʽʚ ʢʣʘʩʠʯʥʦʾ 

ʤʝʭʘʥʽʢʠ ʚʠʚʯʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ (ʤ'ʷʟʦʚʠʭ, 

ʢʽʩʪʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʪʢʘʥʠʥ), ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʦʚʢʽʣʣʷ, 

ʧʦʚʝʜʽʥʢʫ ʪʘ ʤʝʭʘʥʽʯʥʽ ʨʫʭʠ ʚ ʥʠʭ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚ 

ʨʽʟʥʠʭ ʩʪʘʥʘʭ, ʚʢʣʶʯʘʶʯʠ ʧʝʨʽʦʜʠ ʨʦʟʚʠʪʢʫ ʡ ʩʪʘʨʽʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʧʘʪʦʣʦʛʽʷʭ.  



  

ɿʘʢʦʥʠ ʙʽʦʤʝʭʘʥʽʢʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ -

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʰʪʫʯʥʠʭ ʟʘʤʽʥʥʠʢʽʚ ʪʢʘʥʠʥ  ̔ʦʨʛʘʥʽʚ, ʧʽʜ ʯʘʩ 

ʧʨʦʪʝʟʫʚʘʥʥʷ  ̔ ʦʨʪʝʟʫʚʘʥʥʷ, ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ, ʜʣʷ ʧʽʟʥʘʥʥʷ 

ʨʫʭʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ, ʜʣʷ ʟʘʭʠʩʪʫ ʣʶʜʠʥʠ ʚʽʜ 

ʰʢʽʜʣʠʚʠʭ ʚʧʣʠʚʽʚ ʜʦʚʢʽʣʣʷ ʧʽʜ ʯʘʩ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ  ̔ʪʝʨʘʧʽʾ. 

 



ɹʽʦʤʝʭʘʥʽʢʘ - ʮʝ ʜʠʩʮʠʧʣʽʥʘ, ʱʦ ʚʠʚʯʘʻ ʤʝʭʘʥʽʯʥʽ ʬʦʨʤʠ 

ʨʫʭʫ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʪʽʣ ʘʙʦ ʾʭ ʯʘʩʪʠʥ.  

ɹʽʦʤʝʭʘʥʽʢʘ ʨʦʟʛʣʷʜʘʻ  

Å ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʠ  ̔ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʢʣʘʩʠʯʥʦʾ ʤʝʭʘʥʽʢʠ,  

Å ʦʧʠʩ ʩʪʨʫʢʪʫʨ  ̔ʬʫʥʢʮʽʡ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ  ̔ʮʽʣʽʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ,  

Å ʟʘʢʦʥʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʧʨʠ ʧʨʦʩʪʠʭ ʤʝʭʘʥʽʯʥʠʭ ʧʝʨʝʤʽʱʝʥʥʷʭ  ̔

ʩʢʣʘʜʥʠʭ ʬʦʨʤʘʭ ʨʫʭʫ ʙʽʦʣʦʛʽʯʥʠʭ ʪʽʣ, 

Å ʩʧʦʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ  ̔ ʪʝʦʨʽʾ, ʱʦ ʧʦʷʩʥʶʶʪʴ ʩʢʣʘʜʥʽ ʙʽʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ ʜʣʷ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʦʥʪʨʦʣʶ, ʚʠʤʽʨʽʚ  ̔ ʫʧʨʘʚʣʽʥʥʷ 

ʤʝʭʘʥʽʯʥʠʤʠ ʨʫʭʘʤʠ. 



ɹʽʦʣʦʛʽʯʥʫ ʤʝʭʘʥʽʢʫ ʩʴʦʛʦʜʥʽ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʥʘʫʢʫ, ʱʦ ʚʠʚʯʘʻ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʫʭʫ ʪʘ ʜʝʬʦʨʤʘʮʽʾ ʨʽʟʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʪʘ ʪʢʘʥʠʥ ʧʽʜ ʜʽʻʶ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ.  

ʇʨʦʙʣʝʤʠ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʙʽʦʤʝʭʘʥʽʢʦʶ, ʚʘʞʣʠʚʽ 

ʦʜʥʦʯʘʩʥʦ  ̔ʜʣʷ ʪʝʭʥʽʯʥʠʭ,  ̔ʜʣʷ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ ʚʠʥʠʢʣʠ ʙʽʦʣʦʛʽʯʥʽ 

ʩʠʩʪʝʤʠ, ʦʧʪʠʤʘʣʴʥʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʱʦʜʦ ʚʠʢʦʥʫʚʘʥʠʭ 

ʥʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʤʝʭʘʥʽʯʥʫ ʧʦʚʝʜʽʥʢʫ.  



ʆʪʞʝ ʚʠʚʯʝʥʥʷ ʙʫʜʦʚʠ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʤʦʞʝ ʜʦʟʚʦʣʠʪʠ ʩʪʚʦʨʠʪʠ ʤʘʪʝʨʽʘʣʠ 

(ʟʘʟʚʠʯʘʡ ʮʝ ʢʦʤʧʦʟʠʪʠ), ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʜʣʷ ʟʘʤʽʱʝʥʥʷ 

ʫʨʘʞʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʩʪʨʫʢʪʫʨ. ʈʦʟʫʤʽʥʥʷ ʩʫʪʽ ʤʝʭʘʥʽʯʥʠʭ 

ʷʚʠʱ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʞʠʚʠʭ ʩʠʩʪʝʤʘʭ, ʚʽʜʢʨʠʚʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʨʘʮʶʚʘʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʣʽʢʫʚʘʥʥʷ ʧʝʚʥʠʭ, 

ʥʘʩʘʤʧʝʨʝʜ ʦʨʪʦʧʝʜʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

çʄʝʭʘʥʽʯʥʠʡ ʨʫʭ ʫ ʪʽʣʽ ʪʚʘʨʠʥ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʪʠʤ 

ʩʘʤʠʤ ʟʘʢʦʥʘʤ, ʱʦ  ̔ʨʫʭ ʪʽʣ ʥʝʞʠʚʠʭè - ʊʦʤʘʩ ʖʥʛ.  

 



Åʃʶʜʠʥʘ ʪʘ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʙʽʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ, ʙʫʜʫʯʠ ʯʘʩʪʠʥʦʶ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʧʨʠʨʦʜʥʦ, ʧʽʜʢʦʨʷʶʪʴʩʷ ʟʘʢʦʥʘʤ ʤʝʭʘʥʽʢʠ 

ʪʘ ʬʽʟʠʢʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʞʠʚʽ 

ʩʪʨʫʢʪʫʨʠ ʤʘʶʪʴ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʩʣʽʜ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ, 

ʦʙʛʦʚʦʨʶʶʯʠ ʾʭʥʶ ʤʝʭʘʥʽʯʥʫ ʧʦʚʝʜʽʥʢʫ.  

ʅʘʩʘʤʧʝʨʝʜ, ʜʣʷ ʞʠʚʠʭ ʦʙôʻʢʪʽʚ ʭʘʨʘʢʪʝʨʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. ɰʾ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʚʠʟʥʘʯʘʶʯʠ ʜʽʘʧʘʟʦʥʠ ʟʤʽʥ, 

ʷʢʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʙʦʨʦʪʥʽ.  

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ  ̒ ʟʜʘʪʥʽʩʪʴ ʞʠʚʠʭ ʩʠʩʪʝʤ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʪʨʠʚʘʣʠʭ ʯʠ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʚʧʣʠʚʽʚ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ ʰʣʷʭʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʧʝʨʝʙʫʜʦʚʠ 

ʦʢʨʝʤʠʭ ʩʪʨʫʢʪʫʨ. 



ʅʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʙʽʦʤʝʭʘʥʽʢʠ  

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʙʽʦʤʝʭʘʥʽʢʘ ʷʢ ʥʘʫʢʘ ʚʠʥʠʢʣʘ ʥʘ ʩʪʠʢʫ 

ʢʣʘʩʠʯʥʦʾ ʤʝʭʘʥʽʢʠ  ̔ ʙʽʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, 

ʬʽʟʽʦʣʦʛʽʾ, ʧʩʠʭʦʣʦʛʽʾ ʪʘ ʧʝʜʘʛʦʛʽʢʠ, ʾʾ ʨʦʟʚʠʪʦʢ ʽʰʦʚ ʢʽʣʴʢʦʤʘ 

ʧʘʨʘʣʝʣʴʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ: ʤʝʭʘʥʽʯʥʠʤ, ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʘʥʘʪʦʤʽʯʥʠʤ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤ.  



ʄʝʭʘʥʽʯʥʠʡ ʥʘʧʨʷʤʦʢ  

ʍʦʯʘ ʙʽʦʤʝʭʘʥʽʢʘ ʥʝ ʙʫʣʘ ʚʠʟʥʘʥʘ ʦʬʽʮʽʡʥʦʶ ʜʠʩʮʠʧʣʽʥʦʶ ʜʦ 20-

ʛʦ ʩʪʦʨʽʯʯʷ, ʾʾ ʚʠʚʯʘʣʠ ʃʝʦʥʘʨʜʦ ɼʘ ɺʽʥʯʽ, ɻʘʣʽʣʝʦ ɻʘʣʽʣʝʡ, 

ɸʨʠʩʪʦʪʝʣʴ ʪʘ ʽʥʰʽ. ʋ 1697 ʨ. ɼʞʦʚʘʥʥʽ ɸʣʴʬʦʥʩʦ ɹʦʨʝʣʣʽ 

ʥʘʧʠʩʘʚ ʪʨʘʢʪʘʪ çʇʨʦ ʨʫʭʠ ʪʚʘʨʠʥè, ʚ ʷʢʦʤʫ ʚ̔ ʥ ʨʦʟʚʠʚʘʚ ʽʜʝʾ 

ʟʤʽʥʠ ʨʫʭʽʚ ʞʠʚʠʭ ʩʠʩʪʝʤ ʧʽʜ ʜʽʻʶ ʧʨʠʢʣʘʜʝʥʠʭ ʩʠʣ ʟʛʽʜʥʦ ʟ 

ʟʘʢʦʥʘʤʠ ʢʣʘʩʠʯʥʦʾ ʤʝʭʘʥʽʢʠ.  

ɿʘʨʘʟ ʤʝʭʘʥʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʨʫʭʽʚ ʣʶʜʠʥʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʫ ʤʽʨʫ ʨʫʭʦʪʚʦʨʯʠʭ ʧʨʦʮʝʩʽʚ, ï ʦʜʥʘ ʟ ʦʩʥʦʚ 

ʙʽʦʤʝʭʘʥʽʢʠ, ʷʢʘ ʥʽʢʦʣʠ ʥʝ ʚʪʨʘʪʠʪʴ ʩʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʠʪʘʥʥʷʤ 

ʙʫʜʦʚʠ  ̔ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʣʶʜʠʥʠ ʪʘ ʾʾ 

ʨʫʭʦʚʠʭ ʜʽʡ ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʙʽʦʤʝʭʘʥʽʯʥʽ ʰʢʦʣʠ ʉʐɸ, 

ʅʽʤʝʯʯʠʥʠ, ʇʦʣʴʱʽ, ɯʩʧʘʥʽʾ ʪʦʱʦ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫʢʨʘʾʥʩʴʢʘ. 



ʋ ʩʝʨʝʜʠʥʽ XX ʩʪʦʣʽʪʪʷ ʚʯʝʥʠʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʨʦʪʝʟ ʨʫʢʠ, 

ʢʝʨʦʚʘʥʠʡ ʝʣʝʢʪʨʠʯʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʽʟ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ.  

ʋ 1957 ʨ. ʫ ʥʘʩ ʚ ʢʨʘʾʥʽ ʙʫʣʘ ʩʢʦʥʩʪʨʫʡʦʚʘʥʘ ʤʦʜʝʣʴ ʨʫʢʠ, ʷʢʘ 

ʚʠʢʦʥʫʚʘʣʘ ʙʽʦʝʣʝʢʪʨʠʯʥʽ ʢʦʤʘʥʜʠ ʪʠʧʫ çʩʪʠʩʥʫʪʠ-ʨʦʟʪʠʩʥʫʪʠè, 

ʘ ʚ 1964 ʨ. ʩʪʚʦʨʝʥʦ ʧʨʦʪʝʟ ʽʟ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ, ʪʦʙʪʦ ʧʨʦʪʝʟ, 

ʚʽʜ ʷʢʦʛʦ ʙʝʟʧʝʨʝʨʚʥʦ ʥʘʜʭʦʜʠʪʴ ʜʦ ʎʅʉ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʠʣʫ 

ʩʪʠʩʥʝʥʥʷ ʘʙʦ ʨʦʟʪʠʩʢʘʥʥʷ ʧʝʥʟʣʷ, ʧʨʦ ʥʘʧʨʷʤ ʨʫʭʫ ʨʫʢʠ  ̔ʪʦʤʫ 

ʧʦʜʽʙʥʽ ʦʟʥʘʢʠ.  



ɸʤʝʨʠʢʘʥʩʴʢʽ ʬʘʭʽʚʮʽ (E.W. 

Schrader ʪʘ ʽʥ., 1964) ʩʪʚʦʨʠʣʠ 

ʧʨʦʪʝʟ ʥʦʛʠ, ʘʤʧʫʪʦʚʘʥʦʾ ʚʠʱʝ 

ʢʦʣʽʥʘ. ɹʫʣʘ ʚʠʛʦʪʦʚʣʝʥʘ 

ʛʽʜʨʘʚʣʽʯʥʘ ʤʦʜʝʣʴ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʧʨʠʨʦʜʥʦʾ ʭʦʜʴʙʠ. ʂʦʥʩʪʨʫʢʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻ ʥʦʨʤʘʣʴʥʫ ʚʠʩʦʪʫ 

ʧʽʜʡʦʤʫ ʧ'ʷʪʠ ʪʘ ʚʠʪʷʛʫʚʘʥʥʷ ʥʦʛʠ 

ʧʨʠ ʾʾ ʚʽʜʚʝʜʝʥʥʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʭʦʜʴʙʠ. 

ʆʜʥʘʢ, ʯʠʩʪʦ ʤʝʭʘʥʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʠʚʯʝʥʥʷ ʨʫʭʦʚʠʭ ʜʽʡ ʣʶʜʠʥʠ 

ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʚʠʧʨʘʚʜʘʥʠʭ ʩʧʨʦʱʝʥʴ, ʷʢʽ 

ʥʝʜʦʦʮʽʥʶʶʪʴ ʩʧʝʮʠʬʽʢʫ ʞʠʚʦʛʦ. 



ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʘʥʘʪʦʤʽʯʥʠʡ ʥʘʧʨʷʤʦʢ ʟʘʨʦʜʠʚʩʷ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʙʫʜʦʚʠ ʣʶʜʩʴʢʦʛʦ ʪʽʣʘ ʚ ʜʠʥʘʤʽʮʽ.  

ʇʨʦʬʝʩʦʨ ɯʚʘʥʠʮʴʢʠʡ ʄ.ʌ. ʪʘ ʡʦʛʦ ʫʯʝʥʴ ʧʨʦʬʝʩʦʨ 

ɼʞʘʬʘʨʦʚ ʄ.ɸ. ʟʘʧʦʯʘʪʢʫʚʘʣʠ ʫʢʨʘʾʥʩʴʢʫ ʰʢʦʣʫ ʜʠʥʘʤʽʯʥʦʾ 

ʘʥʘʪʦʤʽʾ, ʨʦʟʨʦʙʠʚʰʠ ʪʝʦʨʽʶ ʻʜʥʦʩʪʽ ʪʘ 

ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʦʩʪʽ ʬʦʨʤʠ  ̔ ʬʫʥʢʮʽʾ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ, 

ʚʧʝʨʰʝ ʚʧʨʦʚʘʜʠʣʠ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʃʴʚʽʚʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʩʧʝʮʽʘʣʴʥʠʡ ʢʫʨʩ 

ʙʽʦʤʝʭʘʥʽʢʠ (ʷʢʘ ʩʧʦʯʘʪʢʫ ʥʘʟʠʚʘʣʘʩʴ ʜʠʥʘʤʽʯʥʦʶ 

ʘʥʘʪʦʤʽʻʶ).  



  
ʌʽʟʽʦʣʦʛʽʯʥʠʡ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʙʽʦʤʝʭʘʥʽʢʠ 

ʟʘʧʦʯʘʪʢʫʚʘʚ ʽʜʝʾ ʥʝʨʚʽʟʤʫ, ʚʯʝʥʥʷ ʧʨʦ ʚʠʱʫ ʥʝʨʚʦʚʫ 

ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʦʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʾ.  

ɹʫʣʦ ʨʦʟʢʨʠʪʦ  ʨʝʬʣʝʢʪʦʨʥʫ ʧʨʠʨʦʜʫ ʨʫʭʦʪʚʦʨʯʠʭ ʜʽʡ ʪʘ 

ʤʝʭʘʥʽʟʤʽʚ ʥʝʨʚʦʚʦʾ ʨʝʛʫʣʷʮʽʾ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʦʨʛʘʥʽʟʤʫ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ.  

 

 

 

 

 

 

ɺʠʩʥʦʚʦʢ: ʣʠʰʝ ʩʠʩʪʝʤʥʝ ʧʦʻʜʥʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʜʦʩʷʛʥʝʥʴ 

ʫʩʽʭ ʚʢʘʟʘʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʙʽʦʤʝʭʘʥʽʢʠ ʜʘʻ 

ʟʤʦʛʫ ʚʽʨʥʦ ʟʨʦʟʫʤʽʪʠ ʩʫʪʥʽʩʪʴ ʨʫʭʦʚʠʭ (ʨʫʭʦʪʚʦʨʯʠʭ) ʜʽʡ 

ʞʠʚʠʭ ʩʠʩʪʝʤ ʪʘ ʘʢʪʠʚʥʦ ʾʭ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ. 



  ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʤʝʭʘʥʽʢʠ ʚ ʤʝʜʠʮʠʥʽ 
 

ɹʽʦʤʝʭʘʥʽʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  

Åʜʣʷ ʤʝʜʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ,  

Åʩʪʚʦʨʝʥʥʷ ʟʘʤʽʥʥʠʢʽʚ ʪʢʘʥʠʥ ʽ ʦʨʛʘʥʽʚ,  

Åʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʨʝʥʘʞʝʨʽʚ), 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʢʣʘʜʥʠʭ ʨʫʭʦʚʠʭ ʟʘʚʜʘʥʴ, 

Åʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʫ ʞʠʚʠʭ ʦʙ'ʻʢʪʘʭ, 

Åʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʪʘ ʢʦʨʝʢʮʽʾ ʧʨʠʨʦʜʥʠʭ, 

ʧʨʦʬʝʩʽʡʥʠʭ (ʪʨʫʜʦʚʠʭ) ʪʘ ʩʧʦʨʪʠʚʥʠʭ ʨʫʭʽʚ,  

Åʜʣʷ ʧʽʟʥʘʥʥʷ ʨʫʭʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ, 

Åʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʝʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ñʣʶʜʠʥʦ-ʤʘʰʠʥʥʠʭò ʩʠʩʪʝʤ,  

Åʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʣʶʜʠʥʠ ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʚʧʣʠʚʽʚ ʤʝʭʘʥʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ 

ʯʘʩ ʨʦʙʦʪʠ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʪʦʱʦ. 



  ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʴ ʩʫʯʘʩʥʦʾ 

ʙʽʦʤʝʭʘʥʽʢʠ 
 

Åɺʠʚʯʝʥʥʷ ʨʝʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʠʭ ʨʽʜʠʥ, ʤ'ʷʢʠʭ ʽ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ 

ʦʨʛʘʥʽʟʤʫ, ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ ʽ ʩʠʩʪʝʤ. 



  

Åɺʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʫʭʫ ʢʣʽʪʠʥ ʪʘ 

ʩʫʙʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ (ʤʝʤʙʨʘʥ, ʮʠʪʦʧʣʘʟʤʠ ʪʦʱʦ), 

ʚʢʣʶʯʘʶʯʠ ʤʠʪʦʪʠʯʥʽ ʨʫʭʠ, ʬʘʛʦʮʠʪʦʟ, ʚʝʟʠʢʫʣʷʨʥʠʡ 

ʪʨʘʥʩʧʦʨʪ, ʪʨʘʥʩʧʦʨʪ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ. 
 



Åɺʠʚʯʝʥʥʷ ʙʽʦʬʽʟʠʯʥʠʭ ʦʩʥʦʚʠ ʛʝʥʝʨʘʮʽʾ ʙʽʦʧʦʪʝʥʮʽʘʣʽʚ 

(ʧʦʪʝʥʮʽʘʣʫ ʩʧʦʢʦʶ, ʧʦʪʝʥʮʽʘʣʫ ʜʽʾ), ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʽʤʧʫʣʴʩʫ, ʟʦʢʨʝʤʘ, ʤʝʪʦʜʽʚ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʙʽʦʧʦʪʝʥʮʽʘʣʽʚ 

ʤ'ʷʟʽʚ ʫ ʩʧʦʢʦʾ ʪʘ ʟʘ ʫʤʦʚʘʭ ʾʭ ʘʢʪʠʚʘʮʽʾ. 



ω ɺʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʨʠʨʦʜʥʽ ʣʦʢʦʤʦʮʽʾ ʣʶʜʠʥʠ ʡ ʪʚʘʨʠʥ (ʧʣʘʚʘʥʥʷ, ʧʦʣʽʪ, ʥʘʟʝʤʥʽ 

ʧʝʨʝʩʫʚʘʥʥʷ), ʘ ʪʘʢʦʞ ʤʘʥʽʧʫʣʷʮʽʡʥʽ ʨʫʭʠ ʣʶʜʠʥʠ 

 
ʃʦʢʦʤʦʮʽʷ - ʩʫʢʫʧʥʽʩʪʴ ʨʫʭʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʣʶʜʠ ʽ ʪʚʘʨʠʥʠ 

ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ (ʫ ʧʦʚʽʪʨʽ, ʚʦʜʽ, ˇʨʫʥʪʽ, ʧʦ ʪʚʝʨʜʽʡ ʧʦʚʝʨʭʥʽ).  

ʃʦʢʦʤʦʮʽʷ ï ʮʝ ʧʝʨʝʤʽʱʝʥʥʷ ʪʽʣʘ ʚ ʧʨʦʩʪʦʨʽ. ʇʨʠʢʣʘʜʘʤʠ ʣʦʢʦʤʦʮʽʾ ʻ 

ʭʦʜʴʙʘ ʯʠ ʙʽʛ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʽ ʩʪʝʨʝʦʪʠʧʥʽ ʨʫʭʠ ʢʽʥʮʽʚʦʢ. 

ʄʘʥʽʧʫʣʷʮʽʡʥʽ ʨʫʭʠ ï ʮʝ ʨʫʭʠ ʨʫʢʠ ʯʠ ʦʙʦʭ ʨʫʢ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʛʦ 

ʟʘʚʜʘʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʦʾ ʪʦʯʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʶʚʝʣʽʨʥʠʭ ʚʠʨʦʙʽʚ, ʩʢʣʘʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʣʽʢʽʚ, ʧʨʦʪʝʟʽʚ).  



ω ɺʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ  ̔ʧʨʦʷʚʽʚ ʢʝʨʫʚʘʥʥʷ (ʨʝʛʫʣʷʮʽʾ) ʚ 

ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ. ɺʠʚʯʝʥʥʷ ʧʩʠʭʦʤʦʪʦʨʠʢʠ ʪʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʚ ʣʶʜʠʥʠ ʡ ʪʚʘʨʠʥ ʩʢʣʘʜʥʠʭ 

ʨʫʭʦʚʠʭ ʥʘʚʠʯʦʢ ʪʘ ʟʘʜʘʥʠʭ ʤʦʜʝʣʝʡ ʨʫʭʫ ʡ ʨʫʭʦʚʠʭ ʜʽʡ. 

 
ʇʩʠʭʦʤʦʪʦʨʠʢʘ - ʩʫʢʫʧʥʽʩʪʴ ʩʚʽʜʦʤʦ ʢʝʨʦʚʘʥʠʭ ʨʫʭʦʚʠʭ ʜʽʡ, ʧʨʦʮʝʩ, 

ʫʟʘʛʘʣʴʥʶʶʯʠʡ ʧʩʠʭʽʢʫ ʟ ʾʾ ʨʫʭʦʚʠʤ ʚʠʨʘʟʦʤ - ʤ'ʷʟʦʚʠʤ ʨʫʭʦʤ. ʗʚʠʱʝ 

ʧʩʠʭʦʤʦʪʦʨʠʢʠ ʻ ʧʦʣʽ-ʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ - ʫ 

ʧʝʜʘʛʦʛʽʯʥʽʡ, ʧʩʠʭʦʣʦʛʽʯʥʽʡ, ʥʝʚʨʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʚʽʜʦʤʦʾ ʷʢ ʧʩʠʭʦʣʦʛʽʷ 

ʜʦʚʽʣʴʥʠʭ ʨʫʭʽʚ, ʨʫʭʦʚʘ ʘʢʪʠʚʥʽʩʪʴ, ʤʦʪʦʨʥʘ ʩʬʝʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʩʠʭʦʤʦʪʦʨʠʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, ʫʟʘʛʘʣʴʥʶʶʯʠʭ 

ʧʩʠʭʽʢʫ ʟ ʾʾ ʨʫʭʦʚʠʤ ʚʠʨʘʟʦʤ - ʤ'ʷʟʦʚʠʤ ʨʫʭʦʤ, ʦʭʦʧʣʶʶʯʠ ʚʩʽ ʩʚʽʜʦʤʦ 

ʢʝʨʦʚʘʥʽ ʜʽʾ ʣʶʜʠʥʠ. 



Åɺʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʧʨʦʷʚʽʚ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʜʽʙʥʦʩʪʝʡ ʣʶʜʠʥʠ 

ʜʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʢʣʘʜʥʠʭ ʨʫʭʦʚʠʭ ʟʘʚʜʘʥʴ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ 

(ʧʨʠ ʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʚ ʦʨʙʽʪʘʣʴʥʠʭ ʧʦʣʴʦʪʘʭ, ʫ 

ʚʽʜʢʨʠʪʦʤʫ ʢʦʩʤʦʩʽ, ʚ ʩʪʨʘʪʦʩʬʝʨʽ, ʧʽʜ ʚʦʜʦʶ, ʚ ʫʤʦʚʘʭ 

ʥʘʜʥʠʟʴʢʠʭ  ̔ ʥʘʜʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ), ʚʠʚʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ 

ʨʫʭʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ ʚ ʩʧʦʨʪʽ. 

 



Å ɺʠʟʥʘʯʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʰʪʫʯʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥ 

ʣʶʜʠʥʠ (ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ). 

 

ɯʤʧʣʘʥʪʘӢʪʠ (ʽʤʧʣʘʥʪʠ) - ʢʣʘʩ ʚʠʨʦʙʽʚ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʚ ʦʨʛʘʥʽʟʤ ʚ ʷʢʦʩʪʽ ʧʨʦʪʝʟʘ 

(ʟʘʤʽʥʥʠʢʘ ʚʽʜʩʫʪʥʴʦʛʦ ʦʨʛʘʥʫ ʣʶʜʠʥʠ) ʘʙʦ ʷʢ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ 

(ʥʘʧʨʠʢʣʘʜ, ʽʤʧʣʘʥʪʦʚʘʥʠʡ ʧʽʜ ʰʢʽʨʫ ʯʠʧ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ 

ʜʦʤʘʰʥʶ ʪʚʘʨʠʥʫ). 



ω ʇʨʦʪʝʟʫʚʘʥʥʷ ʪʘ ʦʨʪʝʟʫʚʘʥʥʷ 

 
ʇʨʦʪʝʟʫʚʘʥʥʷ ʢʽʥʮʽʚʦʢ ï ʷʢ ʥʠʞʥʽʭ, ʪʘʢ ʽ ʚʝʨʭʥʽʭ ï ʜʘʻ ʣʶʜʷʤ, ʷʢʽ 

ʧʝʨʝʞʠʣʠ ʘʤʧʫʪʘʮʽʶ ʘʙʦ ʥʘʨʦʜʠʣʠʩʷ ʙʝʟ ʢʽʥʮʽʚʢʠ, ʰʘʥʩ ʥʘ ʨʝʘʙʽʣʽʪʘʮʽʶ ʽ 

ʚʝʜʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʞʠʪʪʷ.  

ɯʥʞʝʥʝʨʠ ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ ʧʦʩʪʽʡʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ 

ʧʦʣʽʧʰʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʧʨʦʪʝʟʥʠʭ ʚʠʨʦʙʽʚ ʽ ʩʪʚʦʨʶʶʪʴ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʚʠʜʠ ʧʨʦʪʝʟʽʚ ï ʪʘʢʽ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʙʽʦʥʽʯʥʽ ʧʨʦʪʝʟʠ - 

ʥʘʜʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʩʦʙʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ, ʥʘʩʢʽʣʴʢʠ ʮʝ ʤʦʞʣʠʚʦ, 

ʧʦʚʝʨʥʫʪʠ ʣʶʜʠʥʽ ʜʨʽʙʥʫ ʤʦʪʦʨʠʢʫ ʨʫʢ ʪʘ ʧʨʠʨʦʜʥʽʩʪʴ ʭʦʜʠ, ʷʢʽ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʧʨʠʨʦʜʥʦʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. 



ʆʨʪʝʟʫʚʘʥʥʷ ï ʮʝ ʤʝʪʦʜ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʘʪʦʣʦʛʽʡ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ 

ï ʦʨʪʝʟʽʚ.  

ʄʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʬʽʢʩʫʚʘʥʥʽ ʩʫʛʣʦʙʘ ʦʨʪʝʟʦʤ ʚ ʧʨʘʚʠʣʴʥʦʤʫ 

ʘʥʘʪʦʤʽʯʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʥʝ ʜʘʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʟʨʦʙʠʪʠ 

çʥʝʧʨʘʚʠʣʴʥʽè ʨʫʭʠ. 

ʆʨʪʝʟʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ, ʪʘʢ  ̔ʧʽʜ ʯʘʩ 

ʤʦʙʽʣʴʥʦʩʪʽ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʥʘʩʣʽʜʢʠ ʩʧʘʩʪʠʯʥʦʩʪʽ ʘʙʦ ʟʤʝʥʰʠʪʠ 

ʨʠʟʠʢ ʢʦʥʪʨʘʢʪʫʨ. 



ɼʝʷʢʽ ʧʦʥʷʪʪʷ ʽ ʟʘʢʦʥʠ ʤʝʭʘʥʽʢʠ 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʚʘʞʣʠʚʽ ʧʠʪʘʥʥʷ ʙʽʦʤʝʭʘʥʽʢʠ, ʷʢʽ ʘʙʦ 

ʧʦʪʨʽʙʥʽ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʽʚ ʢʫʨʩʫ, ʘʙʦ ʤʘʶʪʴ 

ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

  

ʄʝʭʘʥʽʯʥʽ ʨʫʭʠ: 

Åʧʦʩʪʫʧʘʣʴʥʠʡ 

Åʦʙʝʨʪʘʣʴʥʠʡ 

Åʢʦʣʠʚʘʣʴʥʠʡ 



ʇʆʉʊʋʇɸʃʔʅʀʁ ʈʋʍ 

ʇʨʠ ʧʦʩʪʫʧʘʣʴʥʦʤʫ ʨʫʩʽ ʪʽʣʘ ʚʩʽ ʡʦʛʦ ʪʦʯʢʠ ʨʫʭʘʶʪʴʩʷ ʦʜʥʘʢʦʚʦ, 

ʪʦʙʪʦ ʟ ʦʜʥʘʢʦʚʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ  ̔ʧʨʠʩʢʦʨʝʥʥʷʤʠ. 

  

ʆʩʥʦʚʥʠʤ ʟʘʢʦʥʦʤ, ʱʦ ʦʧʠʩʫʻ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʪʽʣ,  ̒ʜʨʫʛʠʡ 

ʟʘʢʦʥ ʅʴʶʪʦʥʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʪʽʣʦ, 

ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʤʘʩʠ ʪʽʣʘ ʥʘ ʧʨʠʩʢʦʨʝʥʥʷ, ʷʢʝ ʥʘʜʘʻ ʪʽʣʫ ʮ ̫

ʩʠʣʘ, ʪʦʙʪʦ 

  

ʜʝ  F - ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʪʽʣʦ, m ï ʤʘʩʘ ʮʴʦʛʦ ʪʽʣʘ, ʘ ï ʧʨʠʩʢʦʨʝʥʥʷ 

ʪʽʣʘ.  

F ma=



ɯʤʧʫʣʴʩ ʪʽʣʘ (ʢʽʣʴʢʽʩʪʴ ʨʫʭʫ) (     ) ï ʮʝ 

ʚʝʢʪʦʨʥʘ ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, ʱʦ ʜʦʨʽʚʥʶʻ 

ʜʦʙʫʪʢʫ ʤʘʩʠ ʪʽʣʘ (m) ʥʘ ʡʦʛʦ ʰʚʠʜʢʽʩʪʴ 

(     ) 

 

ɿʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʽʤʧʫʣʴʩʫ: 

ʛʝʦʤʝʪʨʠʯʥʘ ʩʫʤʘ ʽʤʧʫʣʴʩʽʚ ʪʽʣ, ʱʦ 

ʩʢʣʘʜʘʶʪʴ ʟʘʤʢʥʝʥʫ ʩʠʩʪʝʤʫ, ʟʘʣʠʰʘʻʪʴʩʷ 

ʩʪʘʣʦʶ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʨʫʭʘʭ ʽ ʚʟʘʻʤʦʜʽʷʭ 

ʪʽʣ ʩʠʩʪʝʤʠ. 

 

ɿʘʤʢʥʝʥʘ ʩʠʩʪʝʤʘ ʪʽʣ - ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʪʽʣ, 

ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʘʣʝ ʥʝ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʽʥʰʠʤʠ ʪʽʣʘʤʠ.  

 

p

v



  

ʆɹɽʈʊɸʃʔʅʀʁ ʈʋʍ 

ʅʘʡʧʨʦʩʪʽʰʠʤ ʚʠʧʘʜʢʦʤ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʻ 

ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ 

ʚʽʜʥʦʩʥʦ ʥʝʨʫʭʦʤʦʾ ʦʩʽ.  

 

ɸʙʩʦʣʶʪʥʦ ʪʚʝʨʜʽ ʪʽʣʘ ï ʮʝ ʪʽʣʘ, ʫ ʷʢʠʭ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʙʫʜʴ-ʷʢʠʤʠ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ.  ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʘ ʪʘ 

ʨʦʟʤʽʨʠ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʠʭ ʪʽʣ ʟ ʯʘʩʦʤ ʥʝ 

ʟʤʽʥʶʶʪʴʩʷ. 

 

ʆʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʚʽʜʥʦʩʥʦ ʥʝʨʫʭʦʤʦʾ ʦʩʽ ï ʮʝ 

ʪʘʢʠʡ ʨʫʭ, ʧʨʠ ʷʢʦʤʫ ʚʩʽ ʪʦʯʢʠ ʪʽʣʘ ʨʫʭʘʶʪʴʩʷ 

ʧʦ ʢʦʣʘʭ, ʮʝʥʪʨʠ ʷʢʠʭ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ, 

ʱʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʣʦʱʠʥʠ ʦʙʝʨʪʘʥʥʷ ʪʘ 

ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ. 

 



ʂʽʥʝʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ: 

Åʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ( ɤ )  

Åʢʫʪʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ ( ɓ ) 
 

ʇʦʣʦʞʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ, ʷʢʘ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʦʩʽ, 

ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʨʘʜʽʫʩʦʤ-ʚʝʢʪʦʨʦʤ   , ʪʦʙʪʦ ʚʝʢʪʦʨʦʤ, 

ʧʨʦʚʝʜʝʥʠʤ ʚʽʜ ʮʝʥʪʨʘ ʢʦʣʘ ʜʦ ʪʦʯʢʠ, ʷʢʘ ʦʙʝʨʪʘʻʪʴʩʷ ʧʦ ʢʦʣʫ. 

 

ʈʽʚʥʦʤʽʨʥʝ ʦʙʝʨʪʘʥʥʷ 

ʈʽʚʥʦʤʽʨʥʝ ʦʙʝʨʪʘʥʥʷ ï ʮʝ ʪʘʢʝ, ʧʨʠ ʷʢʦʤʫ ʪʦʯʢʘ ʨʫʭʘʻʪʴʩʷ ʧʦ 

ʢʦʣʫ ʟʽ ʩʪʘʣʦʶ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ. 

ʇʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʦʙʝʨʪʦʚʦʤʫ ʨʫʩʽ ʤʦʜʫʣʴ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ 

(      ) ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘʣʝ ʟʤʽʥʶʻʪʴʩʷ ʾʾ ʥʘʧʨʷʤ. 

r

v



ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ  ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʦʙʝʨʪʘʥʥʽ (ʮʠʢʣʽʯʥʘ 

ʯʘʩʪʦʪʘ) ( ɤ ) - ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ( ȹŬ )  ʨʘʜʽʫʩʘ-

ʚʝʢʪʦʨʘ, ʧʨʦʚʝʜʝʥʦʛʦ ʚʽʜ ʮʝʥʪʨʘ ʢʦʣʘ ʜʦ ʪʽʣʘ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʧʦ 

ʢʦʣʫ, ʜʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ( ȹt ), ʟʘ ʷʢʠʡ ʮʝʡ ʧʦʚʦʨʦʪ ʚʽʜʙʫʚʩʷ, 

ʪʦʙʪʦ  

  

 

 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ  

t

a
w
D
=
D

[]
ʨʘʜ

ʩ
w=



ʅʝʨʽʚʥʦʤʽʨʥʝ ʦʙʝʨʪʘʥʥʷ 

 

ʗʢʱʦ ʦʙʝʨʪʘʥʥʷ ʥʝ  ̒ ʨʽʚʥʦʤʽʨʥʠʤ, ʪʦ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ 

ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ, ʪʘ ʤʠʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ 

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 

 

ʇʨʠ ʥʝʨʽʚʥʦʤʽʨʥʦʤʫ ʦʙʝʨʪʘʥʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʘ 

ʚʝʣʠʯʠʥʘ, ʷʢ ʢʫʪʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ  ( ɓ ) .  
ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

 

 

 

 

d

dt

a
w a= =

d

dt

w
b w= =



ʄʦʤʝʥʪ ʩʠʣʠ (ʦʙʝʨʪʘʣʴʥʠʡ ʤʦʤʝʥʪ, 

ʢʨʫʪʠʣʴʥʠʡ ʤʦʤʝʥʪ) (ʄ)   - ʮʝ 

ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ 

ʤʦʜʫʣʷ ʮʽʻʾ ʩʠʣʠ ( F ) ʥʘ ʾʾ ʧʣʝʯʝ ( d ): 

 

 

ʄʦʤʝʥʪ ʩʠʣʠ - ʮʝ ʚʝʢʪʦʨ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʷʢ ʜʦ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʘ 

ʪʦʯʢʠ, ʪʘʢ ʽ ʜʦ ʩʠʣʠ, ʷʢʘ ʥʘ ʮʶ ʪʦʯʢʫ ʜʽʻ.  

M F d=

ɼʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ:  

Åʤʦʤʝʥʪ ʩʠʣʠ,  

Åʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ,  

Åʤʦʤʝʥʪʫ ʽʤʧʫʣʴʩʫ. 
 



Åʇʣʝʯʝ ʩʠʣʠ ( d ) - ʮʝ ʥʘʡʢʦʨʦʪʰʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ (ʪʦʯʢʘ ɸ ʥʘ ʨʠʩʫʥʢʫ) ʜʦ ʣʽʥʽʾ, ʫʟʜʦʚʞ ʷʢʦʾ ʜʽʻ 

ʩʠʣʘ, (ʣʽʥʽʾ ʜʽʾ ʩʠʣʠ).  



ʈʦʟʛʣʷʜʘʶʯʠ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ, ʧʽʜ ʨʽʚʥʦʚʘʛʦʶ ʨʦʟʫʤʽʶʪʴ ʩʠʪʫʘʮʽʶ, 

ʢʦʣʠ ʪʽʣʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʦʩʽ ʟʽ ʩʪʘʣʦʶ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ (ʘʙʦ 

ʧʝʨʝʙʫʚʘʻ ʚ ʩʪʘʥʽ ʩʧʦʢʦʶ).  

 

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʪʽʣ ʧʨʠ ʦʙʝʨʪʘʣʴʥʦʤʫ ʨʫʩʽ: 

ʪʽʣʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʽʚʥʦʚʘʟʽ, ʷʢʱʦ ʩʫʤʘ ʤʦʤʝʥʪʽʚ ʚʩʽʭ ʧʨʠʢʣʘʜʝʥʠʭ 

ʜʦ ʪʽʣʘ ʩʠʣ ʚʽʜʥʦʩʥʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ 

 

ʜʝ                              -  ʤʦʤʝʥʪʠ ʧʨʠʢʣʘʜʝʥʠʭ ʜʦ ʪʽʣʘ ʩʠʣ ʚʽʜʥʦʩʥʦ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ, ʚʟʷʪʽ ʟʽ ʟʥʘʢʦʤ ç+è ʘʙʦ ʟʽ ʟʥʘʢʦʤ ç-è ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʧʨʷʤʢʫ ʩʪʚʦʨʶʚʘʥʦʛʦ ʥʠʤʠ ʦʙʝʨʪʘʥʥʷ. 

 

1 2 ... 0nM M M+ + + =

1 2, ,..., nʄ ʄ ʄ



  

Åʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʘʙʦ ʪʽ ʩʠʣʠ, ʷʢʽ ʣʝʞʘʪʴ ʫ 

ʧʣʦʱʠʥʘʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʦʩʽ ʦʙʝʨʪʘʥʥʷ, ʘʙʦ ʧʨʦʝʢʮʽʾ 

ʩʠʣ ʥʘ ʮ ̔ʧʣʦʱʠʥʠ. 

Åʆʯʝʚʠʜʥʦ, ʱʦ ʨʽʟʥʽ ʩʠʣʠ ʤʦʞʫʪʴ ʦʙʝʨʪʘʪʠ ʪʽʣʦ ʥʘʚʢʦʣʦ ʦʩʽ ʚ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʊʦʤʫ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʦʙʝʨʪʘʶʪʴ ʪʽʣʦ 

ʥʘʚʢʦʣʦ ʦʩʽ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ), ʙʝʨʫʪʴ ʟʽ ʟʥʘʢʦʤ ç+è, ʘ ʤʦʤʝʥʪʠ 

ʩʠʣ, ʱʦ ʦʙʝʨʪʘʶʪʴ ʪʽʣʦ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʧʨʦʪʠ 

ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ), - ʟʽ ʟʥʘʢʦʤ ç-è. 

 

ʗʢʱʦ ʩʫʤʘʨʥʠʡ ʤʦʤʝʥʪ (ʄ) ʧʨʠʢʣʘʜʝʥʠʭ ʜʦ ʪʽʣʘ ʩʠʣ ʚʽʜʥʦʩʥʦ 

ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʥʝ ʜʦʨʽʚʥʶʻ ʥʫʣʶ (ʄ Í 0), ʘʣʝ ʩʪʘʣʠʡ, ʪʦ ʪʽʣʦ 

ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʮʽʻʾ ʦʩʽ ʟʽ ʩʪʘʣʠʤ ʢʫʪʦʚʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ.  



ʉʫʤʘʨʥʠʡ ʤʦʤʝʥʪ ʩʠʣ (ʄ) ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʪʽʣʘ ʥʘʚʢʦʣʦ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ ʽʟ ʩʪʘʣʠʤ ʢʫʪʦʚʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ( ɓ ) ʜʦʨʽʚʥʶʻ: 

 

 

ʜʝ  J - ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʪʽʣʘ.  
 
 

M Jb=





ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ( J ) - ʩʢʘʣʷʨʥʘ ʬʽʟʠʯʥʘ 

ʚʝʣʠʯʠʥʘ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʟʧʦʜʽʣ ʤʘʩ ʫ 

ʪʽʣʽ ʪʘ  ̒ʤʽʨʦʶ ʽʥʝʨʪʥʦʩʪʽ ʜʣʷ ʦʙʝʨʪʘʣʴʥʦʛʦ 

ʨʫʭʫ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʤʘʩʠ ʜʣʷ ʧʦʩʪʫʧʘʣʴʥʦʛʦ 

ʨʫʭʫ. 
 ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ 

ʽʥʝʨʮʽʾ ʦʙ'ʻʢʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʬʦʨʤʠ ʪʘ ʨʦʟʧʦʜʽʣʫ 

ʤʘʩʠ ʚ ʦʙ'ʻʤʽ: ʯʠʤ ʙʽʣʴʰʝ ʤʘʩʠ ʩʢʦʥʮʝʥʪʨʦʚʘʥʦ ʜʘʣʽ ʚʽʜ 

ʮʝʥʪʨʘ ʤʘʩ ʪʽʣʘ, ʪʠʤ ʙʽʣʴʰʠʤ  ̒ʡʦʛʦ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ. 

ʊʘʢʦʞ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʘʥʦʾ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ. 

 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʚʽʜʥʦʩʥʦ 

ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʤʘʩʠ (m) ʮʽʻʾ 

ʪʦʯʢʠ ʥʘ ʢʚʘʜʨʘʪ ʚʽʜʩʪʘʥʽ (r) ʚʽʜ ʪʦʯʢʠ ʜʦ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ, ʪʦʙʪʦ 

 2J mr=



  ɸʥʘʣʦʛʽʯʥʦ ʪʦʤʫ, ʷʢ ʧʨʠ ʦʧʠʩʽ 

ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ 

ʽʤʧʫʣʴʩʫ ʪʽʣʘ, ʧʨʠ ʦʧʠʩʽ ʦʙʝʨʪʘʣʴʥʦʛʦ 

ʨʫʭʫ ʤʦʞʝ ʙʫʪʠ ʚʚʝʜʝʥʦ ʧʦʥʷʪʪʷ ʤʦʤʝʥʪʫ 

ʽʤʧʫʣʴʩʫ ʪʽʣʘ ʚʽʜʥʦʩʥʦ ʦʩʽ.  

 

ʄʦʤʝʥʪ ʽʤʧʫʣʴʩʫ ( L ) 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

  

 

ʪʦʙʪʦ ʤʦʤʝʥʪ ʽʤʧʫʣʴʩʫ ʪʽʣʘ 

ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʡʦʛʦ ʤʦʤʝʥʪʫ 

ʽʥʝʨʮʽʾ ( J ) ʚʽʜʥʦʩʥʦ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ ʥʘ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ 

(ɤ) ʦʙʝʨʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʮʽʻʾ ʦʩʽ. 

 

L Jw=



  ʄʦʜʫʣʴ ʤʦʤʝʥʪʫ ʽʤʧʫʣʴʩʫ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ, ʷʢʘ 

ʦʙʝʨʪʘʻʪʴʩʷ ʧʦ ʢʦʣʫ ʥʘʚʢʦʣʦ ʜʝʷʢʦʾ ʦʩʽ,  ʤʦʞʥʘ ʪʘʢʦʞ 

ʦʙʯʠʩʣʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

  

 

ʜʝ  ʨ - ʤʦʜʫʣʴ ʽʤʧʫʣʴʩʫ ʮʽʻʾ ʪʦʯʢʠ,   

     r - ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ʜʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ. 

L pr=



ʄʦʤʝʥʪ ʩʠʣʠ ( M ) ʧʦʚ'ʷʟʘʥʠʡ ʟ ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ( L ) 

ʬʦʨʤʫʣʦʶ: 

  

 

 
ɸʥʘʣʦʛʽʯʥʦ ʪʦʤʫ, ʷʢ ʧʨʠ ʨʦʟʛʣʷʜʽ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ ʬʦʨʤʫʣʶʻʪʴʩʷ 

ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʽʤʧʫʣʴʩʫ, ʫ ʚʠʧʘʜʢʫ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ 

ʬʦʨʤʫʣʶʻʪʴʩʷ ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʤʦʤʝʥʪʫ ʽʤʧʫʣʴʩʫ:  

ʤʦʤʝʥʪ ʽʤʧʫʣʴʩʫ ʪʽʣʘ ʚʽʜʥʦʩʥʦ ʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʠʤ, ʷʢʱʦ 

ʩʫʤʘʨʥʠʡ ʤʦʤʝʥʪ ʚʽʜʥʦʩʥʦ ʮʽʻʾ ʦʩʽ ʚʩʽʭ ʟʦʚʥʽʰʥʽʭ ʩʠʣ, ʷʢʽ ʜʽʶʪʴ ʥʘ 

ʪʽʣʦ, ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

dL
M L

dt
= =



˶͍͊͊ ˬ͍ͯͦͫ͟Έ͎ͦͦ͟ 

ʃʘʚʘ ɾʫʢʦʚʩʴʢʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʪʘʥʠʥʠ ʟ ʦʧʦʨʥʠʤ ʰʘʨʠʢʦʚʠʤ 

ʧʽʜʰʠʧʥʠʢʦʤ, ʚ ʷʢʦʤʫ ʦʙʝʨʪʘʻʪʴʩʷ ʢʨʫʛʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʘʪʬʦʨʤʘ.  

ʃʘʚʫ ʟ ʣʶʜʠʥʦʶ ʧʨʠʚʦʜʷʪʴ ʚ ʦʙʝʨʪʘʥʥʷ, ʟʘʧʨʦʧʦʥʫʚʘʚʰʠ ʣʶʜʠʥʽ 

ʨʦʟʚʝʩʪʠ ʨʫʢʠ ʟ ʛʘʥʪʝʣʷʤʠ ʚ ʩʪʦʨʦʥʠ, ʘ ʧʦʪʦʤ ʨʽʟʢʦ ʧʨʠʪʠʩʥʫʪʠ ʾʭ ʜʦ 

ʛʨʫʜʝʡ.  

ʗʢʱʦ ʣʶʜʠʥʘ ʧʨʠʪʠʩʥʝ ʛʘʥʪʝʣʽ ʜʦ ʩʝʙʝ, ʪʦ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ( J ) ʩʠʩʪʝʤʠ 

ʟʤʝʥʰʠʪʴʩʷ. ʆʩʢʽʣʴʢʠ ʤʦʤʝʥʪ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʤʦʤʝʥʪ 

ʽʤʧʫʣʴʩʫ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʻʪʴʩʷ, ̔  ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ  ( ɤ )  

ʟʨʦʩʪʘʻ. 

L = Jɤ = const 

J1Ŀɤ1 = J2Ŀɤ2 

 

J2  <  J1  

ɤ2  > ɤ1 
 



˨Ύͯ͟Ίͣͦ ͊͘ ͍͎ͯ͊ͯΗ 



 

ʊʝʤʘ 2 

ʄɽʍɸʅɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ  

ɹɯʆʃʆɻɯʏʅʀʍ ʊʂɸʅʀʅ 

 

 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʂʘʬʝʜʨʘ ʤʝʜʠʯʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʬʽʟʠʢʠ ʽ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʪʠʢʠ 

 

ʆʩʚʽʪʥʽʡ ʢʦʤʧʦʥʝʥʪ çʆʩʥʦʚʠ ʙʽʦʤʝʭʘʥʽʢʠè 

 



 ʇʣʘʥ 

 

1. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ (ʧʨʫʞʥʽʩʪʴ, ʧʣʘʩʪʠʯʥʽʩʪʴ, 

ʢʨʠʭʢʽʩʪʴ, ʞʦʨʩʪʢʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʚôʷʟʢʽʩʪʴ, ʧʣʠʥʥʽʩʪʴ, 

ʧʦʚʟʫʯʽʩʪʴ). 

2. ʇʦʥʷʪʪʷ ʜʝʬʦʨʤʘʮʽʾ; ʧʨʫʞʥʽ  ̔ʥʝʧʨʫʞʥʽ ʜʝʬʦʨʤʘʮʽʾ. 

3. ʂʽʣʴʢʽʩʥʽ ʤʽʨʠ ʜʝʬʦʨʤʘʮʽʾ. ʄʝʭʘʥʽʯʥʝ ʥʘʧʨʫʞʝʥʥʷ. 

4. ɺʠʜʠ ʜʝʬʦʨʤʘʮʽʾ (ʩʪʠʩʢ ʪʘ ʨʦʟʪʷʛ, ʟʩʫʚ, ʟʛʠʥ ʪʘ ʚʠʛʠʥ, 

ʢʨʫʯʝʥʥʷ). 

5. ɼʽʘʛʨʘʤʘ ʜʝʬʦʨʤʘʮʽʾ (ʘʙʦ ʜʽʘʛʨʘʤʘ ʥʘʧʨʫʞʝʥʴ). 

6. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʧʨʠ 

ʜʝʬʦʨʤʘʮʽʾ. 

  



ʇʽʜ ʯʘʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʚ ʥʴʦʤʫ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʣʝʢʪʨʠʯʥʽ ʷʚʠʱʘ, ʷʢʽ 

ʧʽʜʢʦʨʶʶʪʴʩʷ ʟʘʢʦʥʘʤ ʬʽʟʠʢʠ ʽ, ʟʦʢʨʝʤʘ, ʙʽʦʬʽʟʠʢʠ. 

  

ʊʘʢʠʡ ʨʦʟʜʽʣ ʙʽʦʬʽʟʠʢʠ, ʷʢ ʙʽʦʤʝʭʘʥʽʢʘ ʨʦʟʛʣʷʜʘʻ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʞʠʚʠʭ ʪʢʘʥʠʥ  ̔ʦʨʛʘʥʽʚ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʽ ʷʚʠʱʘ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʢʨʝʤʠʭ ʦʨʛʘʥʘʭ ʪʘ ʚ ʮʽʣʦʤʫ ʦʨʛʘʥʽʟʤʽ.  

 



ʆʧʠʩ ʙʽʣʴʰʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʪʘ ʷʚʠʱ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʥʷʪʪʷʭ ʪʘ ʟʘʢʦʥʘʭ ʙʽʦʬʽʟʠʢʠ ʽ, 

ʟʦʢʨʝʤʘ, ʙʽʦʤʝʭʘʥʽʢʠ.  

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʦʧʠʩʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

Åʧʨʫʞʥʽʩʪʴ, ʘʙʦ ʝʣʘʩʪʠʯʥʽʩʪʴ 

Åʧʣʘʩʪʠʯʥʽʩʪʴ 

Åʢʨʠʭʢʽʩʪʴ 

Åʞʦʨʩʪʢʽʩʪʴ 

Åʤʽʮʥʽʩʪʴ 

Åʚôʷʟʢʽʩʪʴ 

Åʧʣʠʥʥʽʩʪʴ 

Åʧʦʚʟʫʯʽʩʪʴ 

 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ 



ɿʘʚʜʷʢʠ ʩʧʝʮʠʬʽʯʥʠʤ ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʢʘʥʠʥ  ̔

ʦʨʛʘʥʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʤʝʭʘʥʽʯʥʽ ʷʚʠʱʘ, ʪʘʢʽ ʷʢ 

Åʧʨʦʮʝʩʠ ʜʝʬʦʨʤʘʮʽʡ ʦʨʛʘʥʽʚ, ʪʢʘʥʠʥ  ̔ʢʣʽʪʠʥ, 

Åʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʠʣʴ ʧʨʫʞʥʦʾ ʜʝʬʦʨʤʘʮʽʾ, 

Åʩʢʦʨʦʯʝʥʥʷ  ̔ʨʦʟʩʣʘʙʣʝʥʥʷ ʤôʷʟʽʚ,  

Åʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʘ, 

Åʨʫʭ ʨʽʜʢʠʭ  ̔ʛʘʟʦʧʦʜʽʙʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱ ʚ ʪʽʣʽ 

ʣʶʜʠʥʠ. 



ʇʨʫʞʥʽʩʪʴ (ʘʙʦ ʝʣʘʩʪʠʯʥʽʩʪʴ) ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʪʽʣ 

ʚʽʜʥʦʚʣʶʚʘʪʠ ʨʦʟʤʽʨʠ (ʬʦʨʤʫ ʯʠ ʦʙôʻʤ) ʧʽʩʣʷ ʟʥʷʪʪʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʫʞʥʽ ʤʘʪʝʨʽʘʣʠ: ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʧʨʫʞʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʠʭ ʜʝʬʦʨʤʘʮʽʡ ʘʙʦ ʟʘ ʜʦʩʠʪʴ 

ʪʨʠʚʘʣʦʾ ʜʽʾ. 

 



ʇʣʘʩʪʠʯʥʽʩʪʴ - ʟʜʘʪʥʽʩʪʴ ʪʽʣʘ ʟʙʝʨʽʛʘʪʠ (ʧʦʚʥʽʩʪʶ ʘʙʦ 

ʯʘʩʪʢʦʚʦ) ʟʤʽʥʫ ʨʦʟʤʽʨʽʚ ʧʽʩʣʷ ʟʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʴ; 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʤʘʛʘʥʥʷ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʦʚʝʨʥʫʪʠʩʴ ʚ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ. 

ʇʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ: ʤʘʪʝʨʽʘʣʠ, ʚ ʷʢʠʭ ʧʨʫʞʥʘ ʜʝʬʦʨʤʘʮʽʷ 

ʧʝʨʝʭʦʜʠʪʴ ʫ ʧʣʘʩʪʠʯʥʫ ʟʘ ʥʝʟʥʘʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ʇʣʘʩʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʦʮʽʥʶʶʪʴ ʟʥʘʯʝʥʥʷʤ ʚʽʜʥʦʩʥʦʛʦ 

ʟʘʣʠʰʢʦʚʦʛʦ ʚʠʜʦʚʞʝʥʥʷ (ŭ) ʧʨʠ ʨʦʟʨʠʚʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 

 

ʜʝ      - ʜʦʚʞʠʥʘ ʯʘʩʪʠʥʠ ʟʨʘʟʢʘ ʧʽʩʣʷ ʨʦʟʨʠʚʫ, 

       - ʧʦʯʘʪʢʦʚʘ ʜʦʚʞʠʥʘ ʮʽʻʾ ʯʘʩʪʠʥʠ ʟʨʘʟʢʘ.      

ʇʣʘʩʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʟʨʦʩʪʘʻ ʟ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʠ.  
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ʂʨʠʭʢʽʩʪʴ ï ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʪʽʣ ʨʫʡʥʫʚʘʪʠʩʷ ʥʘʚʽʪʴ ʟʘ 

ʤʘʣʠʭ ʜʝʬʦʨʤʘʮʽʡ; ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʨʫʡʥʫʚʘʪʠʩʷ ʙʝʟ 

ʫʪʚʦʨʝʥʥʷ ʧʦʤʽʪʥʠʭ ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ʂʨʠʭʢʽ ʤʘʪʝʨʽʘʣʠ: ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʨʫʡʥʫʶʪʴʩʷ ʟʘ ʜʫʞʝ 

ʤʘʣʠʭ ʜʝʬʦʨʤʘʮʽʡ  ̔ ʤʘʡʞʝ ʥʝ ʚʠʷʚʣʷʶʪʴ ʧʣʘʩʪʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. 

 



ɾʦʨʩʪʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʦʪʠʜʽʷʪʠ ʟʦʚʥʽʰʥʽʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ 

ʜʝʬʦʨʤʘʮʽʾ. 

ɾʦʨʩʪʢʽʩʪʴ ʪʽʣʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʫʞʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʝ ʪʽʣʦ,  ̔ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʽʣʘ. 

ʇʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʦʜʫʣʝʤ ʖʥʛʘ; 

ʡʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʪʘ ʬʽʢʩʫʶʪʴ ʫ ʪʘʙʣʠʮʷʭ. 

 



ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʽ ʽʤʧʣʘʥʪʘʪʽʚ, ʧʨʦʪʝʟʽʚ, ʦʨʪʝʟʽʚ ʪʘ ʽʥʰʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʤ  ̒

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ. ɼʣʷ ʮʴʦʛʦ 

ʧʨʦʚʦʜʷʪʴʩʷ ʤʦʜʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ  ̔

ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ.  

ʄʽʮʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʪʽʣ ʧʨʦʪʠʜʽʷʪʠ ʨʫʡʥʫʚʘʥʥʶ ʧʽʜ ʜʽʻʶ 

ʟʦʚʥʽʰʥʽʭ ʩʠʣ (ʥʘʚʘʥʪʘʞʝʥʴ). ʆʪʞʝ ʤʽʮʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʪʠʤ 

ʙʽʣʴʰʘ, ʯʠʤ ʙʽʣʴʰʽ ʪʽ ʜʝʬʦʨʤʫʶʯʽ ʚʧʣʠʚʠ, ʷʢʽ ʟʜʘʪʥʝ 

ʚʠʪʨʠʤʘʪʠ, ʥʝ ʨʫʡʥʫʶʯʠʩʴ, ʪʽʣʦ.  



ɺ'ʷʟʢʽʩʪʴ - ʜʠʥʘʤʽʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʜʘʪʥʽʩʪʴ ʪʽʣʘ ʧʨʦʪʠʜʽʷʪʠ ʟʤʽʥʽ ʡʦʛʦ ʬʦʨʤʠ ʧʨʠ ʜʽʾ 

ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ 

 

 

 

ʇʣʠʥʥʽʩʪʴ (ʪʝʢʫʯʽʩʪʴ) - ʜʠʥʘʤʽʯʥʘ ʚʣʘʩʪʠʚʽʩʪʴ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʜʘʪʥʽʩʪʴ ʦʢʨʝʤʠʭ ʡʦʛʦ ʰʘʨʽʚ 

ʧʝʨʝʤʽʱʫʚʘʪʠʩʴ ʟ ʜʝʷʢʦʶ ʰʚʠʜʢʽʩʪʶ ʫ ʧʨʦʩʪʦʨʽ ʚʽʜʥʦʩʥʦ 

ʽʥʰʠʭ ʰʘʨʽʚ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 



ʇʦʚʟʫʯʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ï ʷʚʠʱʝ ʧʦʚʽʣʴʥʦʛʦ 

ʥʝʟʚʦʨʦʪʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʟ 

ʯʘʩʦʤ ʧʨʠ ʩʪʘʣʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ.  

Åʇʦʚʟʫʯʽʩʪʴ ʧʦʚ'ʷʟʘʥʘ ʽʟ ʧʣʘʩʪʠʯʥʽʩʪʶ  ̔ʦʩʦʙʣʠʚʦ 

ʚʣʘʩʪʠʚʘ ʤ'ʷʢʠʤ ʤʘʪʝʨʽʘʣʘʤ ʥʘ ʟʨʘʟʦʢ ʧʦʣʽʤʝʨʽʚ. 

ɼʝʬʦʨʤʘʮʽʷ ʪʽʣʘ, ʱʦ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ 

ʧʦʚʟʫʯʦʩʪʽ, ʤʘʻ ʥʝʟʚʦʨʦʪʥʠʡ ʭʘʨʘʢʪʝʨ. 

 

 



ʇʦʥʷʪʪʷ ʜʝʬʦʨʤʘʮʽʾ; ʾʾ ʚʠʜʠ  

Åʇʨʦʪʷʛʦʤ ʩʚʦʛʦ ʞʠʪʪʷ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʟʘʟʥʘʻ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʦʚʥʽʰʥʽʭ  ̔ʚʥʫʪʨʽʰʥʽʭ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ. ʅʝʤʘʻ ʪʘʢʠʭ ʢʣʽʪʠʥ, 

ʪʢʘʥʠʥ ʘʙʦ ʦʨʛʘʥʽʚ, ʷʢʽ ʙ ʥʝ ʜʝʬʦʨʤʫʚʘʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʣʘʩʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʜʽʷʣʴʥʦʩʪʽ ʩʫʩʽʜʥʽʭ ʜʽʣʷʥʦʢ ʯʠ ʟʘʚʜʷʢʠ ʟʦʚʥʽʰʥʴʦʤʫ 

ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʚ ʮʽʣʦʤʫ.  

Åɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʙʽʦʪʢʘʥʠʥ, ʾʾ ʩʪʘʥʫ  ̔ ʪʠʧʫ ʜʝʬʦʨʤʘʮʽʡ 

ʙʽʦʦʙôʻʢʪ ʙʫʜʝ ʜʝʬʦʨʤʫʚʘʪʠʩʷ ʧʦ-ʨʽʟʥʦʤʫ.  

Åɼʝʬʦʨʤʘʮʽʷ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʧʝʚʥʠʤʠ ʙʽʦʬʽʟʠʯʥʠʤʠ 

ʟʘʢʦʥʘʤʠ.  



 ʈʝʦʣʦʛʽʷ ï ʥʘʫʢʘ, ʷʢʘ ʚʠʚʯʘʻ ʟʘʢʦʥʠ ʜʝʬʦʨʤʘʮʽʾ ʪʽʣ  ̔
ʧʣʠʥʥʦʩʪʽ ʩʫʮʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ. ɺ ʦʩʥʦʚʽ ʨʝʦʣʦʛʽʾ ʣʝʞʘʪʴ 
ʦʩʥʦʚʥʽ ʟʘʢʦʥʠ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ  ̔ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʟʘʢʦʥʠ 
ʛʽʜʨʦʤʝʭʘʥʽʢʠ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʨʝʦʣʦʛʽʾ ð ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 
ʤʝʭʘʥʽʯʥʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʪʽʣʽ,  ̔
ʚʠʢʣʠʢʘʥʠʤʠ ʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʪʘ ʾʭ ʟʤʽʥʘʤʠ ʚ ʯʘʩʽ.  

 ɹʽʦʨʝʦʣʦʛʽʷ ï ʥʘʫʢʘ, ʷʢʘ ʚʠʚʯʘʻ ʟʘʢʦʥʠ ʜʝʬʦʨʤʘʮʽʾ  ̔
ʧʣʠʥʥʦʩʪʽ (ʪʝʯʽʾ) ʙʽʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʅʘʧʨʠʢʣʘʜ, ʧʣʠʥʥʽʩʪʴ ʢʨʦʚʽ ʧʦ ʩʫʜʠʥʘʭ, ʜʝʬʦʨʤʘʮʽʶ ʢʽʩʪʦʢ  ̔
ʩʫʛʣʦʙʽʚ ʪʦʱʦ. 



 ɿʥʘʶʯʠ ʟʘʢʦʥʠ ʙʽʦʨʝʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ 

ʙʫʜʦʚʠ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʥʦʨʤʽ ʪʘ ʧʨʠ 

ʧʘʪʦʣʦʛʽʾ, ʣʽʢʘʨ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʜʦʧʦʤʦʛʫ ʢʚʘʣʽʬʽʢʦʚʘʥʦ. 

 ʅʘʧʨʷʤʢʠ ʤʝʜʠʮʠʥʠ, ʜʣʷ ʷʢʠʭ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʤʘʪʠ 

ʛʣʠʙʦʢʽ ʟʥʘʥʥʷ ʧʨʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ 

ʪʢʘʥʠʥ: 

Åʪʨʘʚʤʘʪʦʣʦʛʽʷ ʪʘ ʦʨʪʦʧʝʜʽʷ; 

Åʧʨʦʪʝʟʫʚʘʥʥʷ, ʦʨʪʝʟʫʚʘʥʥʷ; 

Åʩʫʜʦʚʘ ʤʝʜʠʮʠʥʘ; 

Åʛʽʛʽʻʥʘ; 

Åʩʧʦʨʪʠʚʥʘ ʤʝʜʠʮʠʥʘ. 



ʋʩʽ ʨʝʘʣʴʥʽ ʪʽʣʘ ʟʜʘʪʥʽ ʜʝʬʦʨʤʫʚʘʪʠʩʷ ʧʽʜ ʜʽʻʶ ʚʥʫʪʨʽʰʥʽʭ  ̔

ʟʦʚʥʽʰʥʽʭ ʩʠʣ. 

ɼʝʬʦʨʤʘʮʽʻʶ ʥʘʟʠʚʘʶʪʴ ʟʤʽʥʫ ʬʦʨʤʠ ʯʠ ʦʙ'ʻʤʫ ʪʽʣʘ ʧʽʜ ʜʽʻʶ 

ʟʦʚʥʽʰʥʽʭ ʩʠʣ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʧʨʫʞʥʽ  ̔ʥʝʧʨʫʞʥʽ (ʘʙʦ ʧʣʘʩʪʠʯʥʽ) ʜʝʬʦʨʤʘʮʽʾ. 



ʇʨʫʞʥʽ ʜʝʬʦʨʤʘʮʽʾ ï ʮʝ ʪʘʢʽ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʟʥʠʢʘʶʪʴ ʧʽʩʣʷ 

ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʩʠʣ. ɺʽʜʥʦʚʣʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʬʦʨʤʠ 

ʪʽʣʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣ - ʩʠʣ ʧʨʫʞʥʦʩʪʽ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʫ ʪʽʣʽ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ. ɿʦʚʥʽʰʥʷ ʩʠʣʘ 

ʚʨʽʚʥʦʚʘʞʫʻʪʴʩʷ ʩʠʣʦʶ ʧʨʫʞʥʦʩʪʽ (        ). 

ʉʠʣʘ ʧʨʫʞʥʦʩʪʽ ʥʘʣʝʞʠʪʴ ʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʠʣ. 

ɯʩʥʫʚʘʥʥʷ ʩʠʣ ʧʨʫʞʥʦʩʪʽ ʟʫʤʦʚʣʝʥʦ ʟʤʽʥʦʶ ʚʽʜʩʪʘʥʝʡ ʤʽʞ 

ʘʪʦʤʘʤʠ  ̔ʤʦʣʝʢʫʣʘʤʠ ʪʽʣ. 

ʧʨʫʞF



ʇʨʫʞʥʽ ʪʽʣʘ 

ˬ͔͙ͪ͒ͤ͊ ͒͡Ύ ͙͍ͫͭͪ͋͟͜ ͍͎ͦͪͯ 

́Ύ͙͍ͭ͊ ͯͯ͟͡ ͒͡Ύ ͫͭͪ͜͡Έ͙͋ 

˥͍ͯͣͦ͜ ͍͙͙ͪͦ͋ 



ʅʝʧʨʫʞʥʽ (ʧʣʘʩʪʠʯʥʽ) ʜʝʬʦʨʤʘʮʽʾ ï ʮʝ ʪʘʢʽ, ʷʢʽ ʅɽ ʟʥʠʢʘʶʪʴ 

ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʩʠʣ; ʪʽʣʦ ʟʘʣʠʰʘʻʪʴʩʷ ʫ 

ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ ʧʽʩʣʷ ʫʩʫʥʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʾʭ ʚʠʢʣʠʢʘʣʦ. 

ɼʝʬʦʨʤʘʮʽʾ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʽʩʣʷ ʟʥʷʪʪʷ ʜʝʬʦʨʤʫʶʯʦʛʦ 

ʚʧʣʠʚʫ, ʥʘʟʠʚʘʶʪʴ ʟʘʣʠʰʢʦʚʠʤʠ, ʘʙʦ ʧʣʘʩʪʠʯʥʠʤʠ. 

ʇʣʘʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ï ʤʘʪʝʨʽʘʣʠ, ʫ ʷʢʠʭ ʥʝʟʥʘʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʧʣʘʩʪʠʯʥʽ (ʥʝʧʨʫʞʥʽ) ʜʝʬʦʨʤʘʮʽʾ. 



ʂʽʣʴʢʽʩʥʦʶ ʤʽʨʦʶ ʜʝʬʦʨʤʘʮʽʾ ʪʽʣʘ  ̒ʘʙʩʦʣʶʪʥʘ ʪʘ ʚʽʜʥʦʩʥʘ 

ʜʝʬʦʨʤʘʮʽʷ.  

  

ɸʙʩʦʣʶʪʥʘ ʜʝʬʦʨʤʘʮʽʷ (       )  ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʍD

0ʍ ʍ ʍD = -

ʜʝ  ʍ0  - ʧʝʨʚʽʩʥʝ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʪʽʣʘ (ʜʦʚʞʠʥʠ ʯʠ ʦʙ'ʻʤʫ),  

ʍ - ʢʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʪʽʣʘ.  

ɺʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ  (Ů)  ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ 
ʜʝʬʦʨʤʘʮʽʾ  ȹʍ  ʜʦ ʧʝʨʚʽʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʪʽʣʘ ʍ0 : 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʝʬʦʨʤʘʮʽʾ ʚ ʪʽʣʽ ʚʠʥʠʢʘʶʪʴ ʧʨʫʞʥʽ ʩʠʣʠ.  

 

ʄʽʨʦʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʟʜʝʬʦʨʤʦʚʘʥʦʤʫ ʪʽʣʽ  ̒ʥʘʧʨʫʞʝʥʥʷ (ʘʥʛʣ., stress) .  

 

ʄʝʭʘʥʽʯʥʝ ʥʘʧʨʫʞʝʥʥʷ (ʥʘʧʨʫʞʝʥʥʷ) (   ) ï ʮʝ ʬʽʟʠʯʥʘ 

ʚʝʣʠʯʠʥʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʧʨʫʞʥʽʡ ʩʠʣʽ F, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ 

ʦʜʠʥʠʮʶ ʧʣʦʱʽ S ʧʝʨʝʨʽʟʫ ʪʽʣʘ: 
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ɺʠʜʠ ʜʝʬʦʨʤʘʮʽʾ 
ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʯʘʩʪʠʥ ʪʽʣʘ 
ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʴʦʾ ʩʠʣʠ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʚʠʜʠ 
ʜʝʬʦʨʤʘʮʽʾ:  

Åʩʪʠʩʢ ʪʘ ʨʦʟʪʷʛ,  

Åʟʩʫʚ,  

Åʟʛʠʥ ʪʘ ʚʠʛʠʥ,  

Åʢʨʫʯʝʥʥʷ. 

 



 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ Ů ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
 

 

 

ʜʝ        ï ʟʤʽʥʘ ʜʦʚʞʠʥʠ ʟʨʘʟʢʘ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʴʦʾ ʩʠʣʠ, 

            ï ʧʝʨʚʽʩʥʘ ʜʦʚʞʠʥʘ ʟʨʘʟʢʘ. 
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1. ɼʝʬʦʨʤʘʮʽʷ ʧʦʟʜʦʚʞʥʴʦʛʦ ʩʪʠʩʢʫ ʘʙʦ ʨʦʟʪʷʛʫ 



ɸʥʛʣʽʡʩʴʢʠʡ ʬʽʟʠʢ ʈʦʙʝʨʪ ɻʫʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʽʚ, ʱʦ 

ʧʨʠ ʧʨʫʞʥʠʭ ʤʘʣʠʭ ʜʝʬʦʨʤʘʮʽʷʭ ʤʝʭʘʥʽʯʥʝ ʥʘʧʨʫʞʝʥʥʷ    ʚ 

ʧʨʫʞʥʦ ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʪʽʣʽ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʝ ʡʦʛʦ 

ʚʽʜʥʦʩʥʽʡ ʜʝʬʦʨʤʘʮʽʾ       (ʟʘʢʦʥ ɻʫʢʘ):  

 

 

 

ʜʝ ɽ - ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ; ʡʦʛʦ ʚʝʣʠʯʠʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʫ ʪʽʣʘ; ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ɽ 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʦʞ ʤʦʜʫʣʝʤ ʖʥʛʘ, (ʇʘ). 
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ʄʦʜʫʣʴ ʖʥʛʘ (ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʧʝʨʰʦʛʦ ʨʦʜʫ ʘʙʦ ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʪʷʛʫ-ʩʪʠʩʢʫ) ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʫʞʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʽʟʦʪʨʦʧʥʠʭ ʨʝʯʦʚʠʥ; ʚʽʥ  ̒ʤʽʨʦʶ ʞʦʨʩʪʢʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʦʧʠʩʫʻ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʯʠʥʠʪʠ ʦʧʽʨ ʜʝʬʦʨʤʘʮʽʾ 

ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ.  

ɼʣ ̫ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʤʦʜʫʣʴ ʖʥʛʘ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʦʩʢʽʣʴʢʠ ʾʭʥʷ ʞʦʨʩʪʢʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʘʮʽʾ. 

ʄʦʜʫʣʴ ʖʥʛʘ ʜʣʷ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʟʥʘʯʥʦ ʟʤʽʥʶʻʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʪʢʘʥʠʥʠ, ʾʾ ʩʪʘʥʫ, ʥʘʧʨʷʤʢʫ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ. ʎʝ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʫ 

ʙʽʦʤʝʭʘʥʽʮʽ, ʤʝʜʠʮʠʥʽ ʪʘ ʙʽʦʽʥʞʝʥʝʨʽʾ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʽʤʧʣʘʥʪʘʪʽʚ ʘʙʦ ʧʨʦʪʝʟʽʚ). 

 



ɿʥʘʯʝʥʥʷ ʤʦʜʫʣʷ ʖʥʛʘ ʚʠʟʥʘʯʘʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʪʘ 

ʬʽʢʩʫʶʪʴ ʫ ʪʘʙʣʠʮʷʭ. 

 
ʊʢʘʥʠʥʘ ʄʦʜʫʣʴ ʖʥʛʘ (E), ʢʇʘ ï ɻʇʘ 

ɸʨʪʝʨʽʾ 100 ï 800 ʢʇʘ 

ɺʝʥʠ 20 ï 500 ʢʇʘ 

ʃʝʛʝʥʝʚʘ ʪʢʘʥʠʥʘ 0,5 ï 5 ʢʇʘ 

ʐʢʽʨʘ 300 ï 1500 ʢʇʘ 

ʄôʷʟʠ (ʫ ʩʧʦʢʦʾ) 10 ï 100 ʢʇʘ 

ʄôʷʟʠ (ʫ ʥʘʧʨʫʞʝʥʥʽ) 200 ï 400 ʢʇʘ 

ʍʨʷʱʦʚʘ ʪʢʘʥʠʥʘ 0,5 ï 10 ʄʇʘ 

ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ 1 ï 20 ɻʇʘ 

ɿʚôʷʟʢʠ 1 ï 2 ʄʇʘ 

ʉʫʭʦʞʠʣʣʷ 0,2 ï 1,5 ɻʇʘ 



ʇʨʠ ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʪʷʛʫ ʘʙʦ ʩʪʠʩʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʥʝ 

ʪʽʣʴʢʠ ʧʦʟʜʦʚʞʥʽʭ, ʘʣʝ ʡ ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʪʽʣʘ. ʇʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ ʧʦʧʝʨʝʯʥʽ ʨʦʟʤʽʨʠ 

ʪʽʣʘ ʟʤʝʥʰʫʶʪʴʩʷ, ʘ ʧʦʟʜʦʚʞʥʽ - ʟʙʽʣʴʰʫʶʪʴʩʷ.  

 

ʂʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ (ɛ)  ̒ʤʽʨʦʶ ʟʤʽʥʠ  

ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ  

ʨʦʟʪʷʛʫ: 

 

 

ʜʝ        - ʧʦʧʝʨʝʯʥʘ ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ ʪʽʣʘ, 

     - ʧʦʟʜʦʚʞʥʷ ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ ʪʽʣʘ. 

 
ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 

ʚʽʜ 0 ʜʦ 1/2. ɼʣʷ ʩʪʘʣʽ ʡ ʽʥʰʠʭ ʤʝʪʘʣʽʚ ʚʽʥ ʙʣʠʟʴʢʠʡ ʜʦ 0,3. ɼʣʷ 

ʘʙʩʦʣʶʪʥʦ ʥʝʩʪʠʩʢʫʚʘʥʦʛʦ ʪʽʣʘ ʚʽʥ ʜʦʨʽʚʥʶʻ 0,5. ʇʨʠʢʣʘʜʦʤ 

ʤʘʡʞʝ ʥʝʩʪʠʩʢʫʚʘʥʦʛʦ ʪʽʣʘ  ̒ʚʦʜʘ. 

ʧem
e

=
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e



ʆʙ'ʻʤʥʘ ʜʝʬʦʨʤʘʮʽʷ ʚʠʥʠʢʘʻ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʽ 

ʩʪʠʩʢʘʶʯʠʭ ʘʙʦ ʨʦʟʪʷʛʫʶʯʠʭ ʩʠʣ ʧʦ ʧʦʚʝʨʭʥʽ ʪʽʣʘ. 
 

 

 

 

 

 

 

 

ɿʘʢʦʥ ɻʫʢʘ ʧʨʠ ʦʙôʻʤʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʤʘʻ ʚʠʛʣʷʜ: 
 

 

 

 

ʜʝ      - ʤʦʜʫʣʴ ʦʙ'ʻʤʥʦʾ ʧʨʫʞʥʦʩʪʽ, 

V0  - ʧʝʨʚʽʩʥʠʡ ʦʙ'ʻʤ ʪʽʣʘ, 

ȹV - ʟʤʽʥʘ ʦʙ'ʻʤʫ ʪʽʣʘ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ. 
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ʇʨʠʢʣʘʜʦʤ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʦʙ'ʻʤʥʫ ʜʝʬʦʨʤʘʮʽʶ, 

 ̒ʪʨʘʥʩʤʫʨʘʣʴʥʠʡ ʪʠʩʢ. 

ʊʨʘʥʩʤʫʨʘʣʴʥʠʡ ʪʠʩʢ ʚʠʥʠʢʘʻ ʚ ʩʫʜʠʥʥʠʭ ʩʪʽʥʢʘʭ; ʚʽʥ 

ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʪʠʩʢʽʚ ʚʩʝʨʝʜʠʥʽ  ̔ ʟʟʦʚʥʽ ʩʫʜʠʥʠ. ɺʽʥ 

ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʨʦʟʪʷʛʥʝʥʥʷ ʩʪʽʥʢʠ ʩʫʜʠʥʠ ʪʘ ʾʾ ʜʽʘʤʝʪʨ, ʘ 

ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʘʚʪʦʨʝʛʫʣʷʮʽʶ ʢʨʦʚʦʪʦʢʫ ʪʘ ʦʧʽʨ ʩʫʜʠʥ.  

ʇʽʜʚʠʱʝʥʠʡ ʪʨʘʥʩʤʫʨʘʣʴʥʠʡ ʪʠʩʢ  ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʘʥʝʚʨʠʟʤʠ, ʘ ʟʥʠʞʝʥʠʡ ï ʜʦ ʢʦʣʘʧʩʫ ʩʫʜʠʥʠ. 

c



ɿʩʫʚ ʚʠʥʠʢʘʻ ʧʽʜ ʜʽʻʶ ʜʦʪʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ (       ): 
 

 

 

ʜʝ         ï    ʜʦʪʠʯʥʘ ʩʠʣʘ. 

ʇʨʠ ʟʩʫʚʽ ʟʘʢʦʥ ɻʫʢʘ ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢ: 

 

 

ʜʝ G  ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʧʨʠ ʟʩʫʚʽ (ʤʦʜʫʣʴ ʟʩʫʚʫ);  

     ɔ  ï ʢʫʪ ʟʩʫʚʫ. 
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2. ɿʩʫʚ ï ʮʝ ʪʘʢʘ ʜʝʬʦʨʤʘʮʽʷ ʪʽʣʘ, ʢʦʣʠ ʡʦʛʦ ʧʣʘʩʢʽ ʰʘʨʠ 

ʟʤʽʱʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʦʜʠʥ ʦʜʥʦʤʫ. ʐʘʨʠ ʤʦʣʝʢʫʣ 

ʟʩʦʚʫʶʪʴʩʷ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ, ʘ ʩʘʤʝ ʪʽʣʦ ʟʤʽʥʶʻ ʩʚʦʶ 

ʬʦʨʤʫ. 



ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʧʨʠ ʟʩʫʚʽ (G) ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʦʞ ʤʦʜʫʣʝʤ 

ʧʨʫʞʥʦʩʪʽ ʜʨʫʛʦʛʦ ʨʦʜʫ; ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʥ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 

ʜʝ ɽ - ʤʦʜʫʣʴ ʖʥʛʘ; ɛ - ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ. 

 

ʗʢʱʦ              , ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʙʘʛʘʪʴʦʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʟʦʢʨʝʤʘ, ʜʣʷ ʚʩʽʭ ʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʦ             . 
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3. ɿʛʠʥ ʘʙʦ ʚʠʛʠʥ 
ɼʝʬʦʨʤʘʮʽʷ ʟʛʠʥʫ (ʚʠʛʠʥʫ) - ʮʝ 
ʚʦʜʥʦʯʘʩ ʜʝʬʦʨʤʘʮʽʷ ʨʦʟʪʷʛʫ ʪʘ 
ʩʪʠʩʢʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʩʫʚʫ ʰʘʨʽʚ ʪʽʣʘ 
ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ.  

ʅʘ ʦʧʫʢʣʦʤʫ ʙʦʮʽ ʪʽʣʘ ʚʽʜʩʪʘʥʴ ʤʽʞ 
ʰʘʨʘʤʠ ʤʦʣʝʢʫʣ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʪʦʙʪʦ ʮ ̫
ʯʘʩʪʠʥʘ ʪʽʣʘ ʟʘʟʥʘʻ ʜʝʬʦʨʤʘʮʽʾ 
ʨʦʟʪʷʛʥʝʥʥʷ. ʅʘ ʚʚʽʛʥʫʪʦʤʫ ʙʦʮʽ ʪʽʣʘ 
ʚʽʜʩʪʘʥʴ ʤʽʞ ʰʘʨʘʤʠ ʤʦʣʝʢʫʣ 
ʟʤʝʥʰʫʻʪʴʩʷ ï ʮ ̫ ʯʘʩʪʠʥʘ ʪʽʣʘ ʟʘʟʥʘʻ 
ʜʝʬʦʨʤʘʮʽʾ ʩʪʠʩʥʝʥʥʷ.  

ʉʝʨʝʜʥʽ ʰʘʨʠ ʥʝ ʟʘʟʥʘʶʪʴ ʘʥʽ 
ʨʦʟʪʷʛʥʝʥʥʷ, ʘʥʽ ʩʪʠʩʥʝʥʥʷ, ʘ ʦʪʞʝ, ʥʝ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. 
ʉʘʤʝ ʪʦʤʫ ʟʘʟʚʠʯʘʡ ʾʭ ʚʠʜʘʣʷʶʪʴ, 
ʟʘʤʽʥʶʶʯʠ ʩʪʨʠʞʥʽ ʧʦʨʦʞʥʽʤʠ 
ʪʨʫʙʘʤʠ (ʨʘʤʘ ʚʝʣʦʩʠʧʝʜʘ, ʪʨʫʙʯʘʩʪʽ 
ʢʽʥʮʽʚʢʠ ʢʽʩʪʦʢ, ʪʨʫʙʯʘʩʪʽ ʩʪʝʙʣʘ 
ʟʣʘʢʽʚ). 



4. ʂʨʫʯʝʥʥʷ. ɼʝʬʦʨʤʘʮʽʷ ʢʨʫʯʝʥʥʷ ʚʠʥʠʢʘʻ ʫ ʟʨʘʟʢʫ, ʢʦʣʠ 

ʦʜʠʥ ʡʦʛʦ ʧʝʨʝʨʽʟ ʚʽʜʥʦʩʥʦ ʥʝʨʫʭʦʤʠʡ, ʘ ʚ ʽʥʰʦʤʫ ʜʽʻ ʧʘʨʘ 

ʩʠʣ, ʤʦʤʝʥʪ ʷʢʠʭ ʩʧʨʷʤʦʚʘʥʠʡ ʚʟʜʦʚʞ ʦʩʽ ʟʨʘʟʢʘ. ʆʪʞʝ ʧʨʠ 

ʢʨʫʯʝʥʥʽ ʚʠʥʠʢʘʻ ʦʙʝʨʪʦʚʠʡ ʤʦʤʝʥʪ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ 

ʜʝʬʦʨʤʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ.   

ɿʩʫʚ ʰʘʨʽʚ ʤʦʣʝʢʫʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʦʜʥʘʢʦʚʦ ï ʢʦʞʥʠʡ ʰʘʨ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʧʝʚʥʠʡ ʢʫʪ ʚʽʜʥʦʩʥʦ ʽʥʰʦʛʦ ʰʘʨʫ.  

ɼʝʬʦʨʤʘʮʽʾ ʢʨʫʯʝʥʥʷ ʟʘʟʥʘʶʪʴ ʚʘʣʠ ʚʩʽʭ ʤʘʰʠʥ, ʛʚʠʥʪʠ, 

ʢʣʶʯʽ, ʚʠʢʨʫʪʢʠ. 

 
 

 

 

 

 

 

 

 



ɼʽʘʛʨʘʤʘ ʜʝʬʦʨʤʘʮʽʾ  

(ʘʙʦ ʜʽʘʛʨʘʤʘ ʥʘʧʨʫʞʝʥʴ-ʜʝʬʦʨʤʘʮʽʡ) 
 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʘʥʫ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʟʘʣʝʞʥʽʩʪʴ 

ʥʘʧʨʫʞʝʥʥʷ  , ʱʦ ʚʠʥʠʢʘʻ ʫ ʟʨʘʟʢʫ, ʚʽʜ ʚʽʜʥʦʩʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ  ʥʘʟʠʚʘʶʪʴ ʜʽʘʛʨʘʤʦʶ ʜʝʬʦʨʤʘʮʽʾ, ʘʙʦ 

ʜʽʘʛʨʘʤʦʶ ʥʘʧʨʫʞʝʥʴ-ʜʝʬʦʨʤʘʮʽʡ. 
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 ʅʘ ʜʽʘʛʨʘʤʽ ʜʝʬʦʨʤʘʮʽʾ ʚʠʜʽʣʷʶʪʴ ʢʽʣʴʢʘ ʜʽʣʷʥʦʢ (ʟʦʥ). 

1. ɿʦʥʘ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. ʅʘ ʜʽʣʷʥʮʽ ʚʽʜ 0 ʜʦ       ʥʘʧʨʫʞʝʥʥʷ ů       

ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʝ  ʚʽʜʥʦʩʥʦʤʫ ʚʠʜʦʚʞʝʥʥʶ Ң, ʪʦʙʪʦ ʜʣʷ ʮʽʻʾ 

ʜʽʣʷʥʢʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʢʦʥ ɻʫʢʘ. 

ʧʨs



2. ɿʦʥʘ ʧʨʫʞʥʦʩʪʽ. ʅʘ ʜʽʣʷʥʮʽ                  ʜʝʬʦʨʤʘʮʽʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʫʞʥʦʶ, ʘʣʝ ʟʘʢʦʥ ɻʫʢʘ ʚʞʝ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. 

ɺʝʣʠʯʠʥʘ             ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʞʝʶ ʧʨʫʞʥʦʩʪʽ. 

3. ɿʦʥʘ ʧʣʠʥʥʦʩʪʽ (ʪʝʢʫʯʦʩʪʽ). ʇʨʠ            ʜʝʬʦʨʤʘʮʽʷ 

ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʧʨʫʞʥʦʶ. ɿʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ὑ       
ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ ʽʩʪʦʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷ. ɺʝʣʠʯʠʥʘ 

        ʥʘʟʠʚʘʻʪʴʩʷ  ʤʝʞʝʶ ʧʣʠʥʥʦʩʪʽ ɼʣʷ ʜʽʣʷʥʢʠ ʧʣʠʥʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʥʝ ʫʪʚʦʨʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ (ʧʣʘʩʪʠʯʥʠʭ) ʜʝʬʦʨʤʘʮʽʡ.  

4. ɿʦʥʘ ʟʤʽʮʥʝʥʥʷ. ʇʦʜʦʚʞʝʥʥʷ ʟʨʘʟʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʥʘʧʨʫʞʝʥʥʷ. ʌʦʨʤʫʻʪʴʩʷ ʤʽʩʮʝ ʤʘʡʙʫʪʥʴʦʛʦ 

ʨʦʟʨʠʚʫ (ʰʠʡʢʘ). 

5. ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʭʘʥʽʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʚʝʣʠʯʠʥʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ - ʨʦʟʨʠʚ ʟʨʘʟʢʘ. ʊʦʤʫ 

ʚʝʣʠʯʠʥʘ           ʥʘʟʠʚʘʶʪʴ ʤʝʞʝʶ ʤʽʮʥʦʩʪʽ.  

ʧʣs

ʧʨ ʧʨʫʞs s s< <

ʧʨʫʞs

ʧʨʫʞs s>

ʤʽʮs

ʤʽʮs



Åʤʝʞʘ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ        - ʮʝ ʥʘʡʙʽʣʴʰʝ ʥʘʧʨʫʞʝʥʥʷ, ʧʨʠ 

ʷʢʦʤʫ ʱʝ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʢʦʥ ɻʫʢʘ; 

Åʤʝʞʘ ʧʨʫʞʥʦʩʪʽ            - ʮʝ ʥʘʡʙʽʣʴʰʝ ʥʘʧʨʫʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʱʝ ʥʝʤʘʻ ʟʘʣʠʰʢʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ; 

Åʤʝʞʘ ʧʣʠʥʥʦʩʪʽ   - ʮʝ ʥʘʡʙʽʣʴʰʝ ʥʘʧʨʫʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʙʝʟ ʧʦʤʽʪʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʧʨʫʞʝʥʥʷ; 

Åʤʝʞʘ ʤʽʮʥʦʩʪʽ     - ʮʝ ʥʘʡʙʽʣʴʰʝ ʥʘʧʨʫʞʝʥʥʷ, ʷʢʝ ʤʦʞʝ 

ʚʠʪʨʠʤʘʪʠ ʟʨʘʟʦʢ. ɯʥʦʜʽ ʮ  ʁ ʚʝʣʠʯʠʥʫ ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ  

ʨʫʡʥʽʚʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ. 

ɺʝʣʠʯʠʥʫ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ        , ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʨʫʡʥʽʚʥʦʤʫ 

ʥʘʧʨʫʞʝʥʥʶ, ʥʘʟʠʚʘʶʪʴ ʨʫʡʥʽʚʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ. 

ʆʪʞʝ ʜʽʘʛʨʘʤʘ ʜʝʬʦʨʤʘʮʽʾ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʨʷʜ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʥʠʭ 

ʪʦʯʦʢ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʚʝʣʠʯʠʥ: 

ʧʣs

ʧʨs

ʤʽʮs

ʧʨʫʞs

maxe



ʆʮʽʥʢʘ ʧʣʘʩʪʠʯʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ 

Åʄʘʪʝʨʽʘʣʠ, ʷʢʽ ʨʫʡʥʫʶʪʴʩʷ ʧʨʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʭ 

ʜʝʬʦʨʤʘʮʽʷʭ (ʥʝʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ Ң ), ʥʘʟʠʚʘʶʪʴʩʷ 

ʢʨʠʭʢʠʤʠ. 

Åʄʘʪʝʨʽʘʣʠ, ʫ ʷʢʠʭ ʥʝʟʥʘʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʣʠʢʘʶʪʴ 

ʧʣʘʩʪʠʯʥʽ (ʥʝʧʨʫʞʥʽ) ʜʝʬʦʨʤʘʮʽʾ, ʥʘʟʠʚʘʶʪʴ 

ʧʣʘʩʪʠʯʥʠʤʠ.  

Åʇʣʘʩʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʦʮʽʥʶʶʪʴ ʟʥʘʯʝʥʥʷʤ ʚʽʜʥʦʩʥʦʛʦ 

ʟʘʣʠʰʢʦʚʦʛʦ ʚʠʜʦʚʞʝʥʥʷ ( ŭ ) ʧʨʠ ʨʦʟʨʠʚʽ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

  

 

 

ʜʝ        - ʢʽʥʮʝʚʘ ʜʦʚʞʠʥʘ ʯʘʩʪʠʥʠ ʟʨʘʟʢʘ ʧʽʩʣʷ ʨʦʟʨʠʚʫ, 

            - ʧʦʯʘʪʢʦʚʘ ʜʦʚʞʠʥʘ ʮʽʻʾ ʯʘʩʪʠʥʠ ʟʨʘʟʢʘ.  

100%ʢ o

o

L L

L
d

-
= Ö
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Åʇʣʘʩʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʟʚʠʯʘʡʥʦ ʟʨʦʩʪʘʻ ʟ ʨʦʩʪʦʤ 

ʪʝʤʧʝʨʘʪʫʨʠ.  

Åɿ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʟʚʠʯʘʡʥʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʪʘʢʦʞ  ̔

ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ. 

 

Åʍʦʯʘ ʜʝʬʦʨʤʘʮʽʾ ʩʪʠʩʢʫ ʪʘ ʨʦʟʪʷʛʫ ʦʧʠʩʫʶʪʴʩʷ ʪʠʤʠ 

ʩʘʤʠʤʠ ʟʘʢʦʥʘʤʠ  ̔ ʤʘʶʪʴ ʧʦʜʽʙʥʽ ʜʽʘʛʨʘʤʠ ʥʘʧʨʫʞʝʥʴ, 

ʟʜʘʪʥʽʩʪʴ ʜʝʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʪʠʩʪʦʷʪʠ ʜʝʬʦʨʤʘʮʽʷʤ 

ʩʪʠʩʢʫ ʪʘ ʨʦʟʪʷʛʫ ʽʩʪʦʪʥʦ ʨʽʟʥʘ. ʊʘʢ, ʢʨʠʭʢʽ ʤʘʪʝʨʽʘʣʠ 

ʟʘʟʚʠʯʘʡ ʜʦʙʨʝ ʚʠʪʨʠʤʫʶʪʴ ʜʝʬʦʨʤʘʮʽʶ ʩʪʠʩʢʫ, ʘʣʝ 

ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʦ ʨʫʡʥʫʶʪʴʩʷ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʪʷʛʫ. 



 ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʘ ʤʽʮʥʽʩʪʴ ʟʘʟʚʠʯʘʡ ʧʨʘʛʥʫʪʴ 

ʚʠʜʽʣʠʪʠ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʡ ʟʘ ʚʝʣʠʯʠʥʦʶ ʤʝʭʘʥʽʯʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ ʧʝʨʝʨʽʟ ʪʘ ʫ ʮʴʦʤʫ ʧʝʨʝʨʽʟʽ ʚʠʟʥʘʯʠʪʠ ʪʦʯʢʫ ʟ 

ʥʘʡʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ ʤʝʭʘʥʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ.  

 

 

 

 

 ʄʘʢʩʠʤʘʣʴʥʝ ʨʦʙʦʯʝ ʥʘʧʨʫʞʝʥʥʷ ʥʝ ʧʦʚʠʥʥʦ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʨʠʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ      , ʷʢʝ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 

ʜʝ         - ʛʨʘʥʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ, n ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ 

(ʘʙʦ ʧʨʦʩʪʦ çʟʘʧʘʩ ʤʽʮʥʦʩʪʽè).  
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ɻʨʘʥʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ (          ) 

 

ɼʣʷ ʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʷʢʦʩʪʽ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ  

ʧʨʠʡʤʘʶʪʴ ʤʝʞʫ ʧʣʠʥʥʦʩʪʽ: 

 

 

ɼʣʷ ʢʨʠʭʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʷʢʦʩʪʽ ʛʨʘʥʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ 

ʧʨʠʡʤʘʶʪʴ ʤʝʞʫ ʤʽʮʥʦʩʪʽ: 

 

ʛʨs

ʛʨ ʧʣs s=

ʛʨ ʤʽʮs s=



 ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ n ʥʘʡʯʘʩʪʽʰʝ 

ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ ʚʽʜ 2 ʜʦ 5. ʏʠʤ ʜʦʚʛʦʚʽʯʥʽʰʦʶ ʤʘʻ ʙʫʪʠ 

ʢʦʥʩʪʨʫʢʮʽʷ, ʪʠʤ ʙʽʣʴʰʠʤ ʤʘʻ ʙʫʪʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ.  

  



ʆʉʆɹʃʀɺʆʉʊɯ ʇʆɺɽɼɯʅʂʀ ɹɯʆʃʆɻɯʏʅʀʍ ʊʂɸʅʀʅ 

ʇʈʀ ɼɽʌʆʈʄɸʎɯɰ 

  

ɹʽʦʣʦʛʽʯʥʽ ʪʢʘʥʠʥʠ  ̒ ʩʝʨʝʜʦʚʠʱʘʤʠ, ʜʣʷ ʷʢʠʭ ʽʩʥʫʻ ʨʷʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ: ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ, ʘʥʽʟʦʪʨʦʧʽʷ, ʥʝʣʽʥʽʡʥʽʩʪʴ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʝʣʠʢʽ ʚʽʜʥʦʩʥʽ ʜʝʬʦʨʤʘʮʽʾ.  
 
ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʥʝ  ̒ ʢʦʥʩʪʘʥʪʦʶ;  

ʜ̔ ʘʛʨʘʤʠ ʜʝʬʦʨʤʘʮʽʾ (ʢʨʠʚʽ ʟʘʣʝʞʥʦʩʪʽ ʤʝʭʘʥʽʯʥʦʾ ʥʘʧʨʫʛʠ ʚʽʜ 

ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ) ʥʝʣʽʥʽʡʥʽ. 

 



Åɸʥʽʟʦʪʨʦʧʽʷ  - ʮʝ ʟʘʣʝʞʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʢʫ.   



ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʟʘʣʝʞʘʪʴ 

Åʚʽʜ ʨʷʜʫ ʤʝʭʘʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ (ʰʚʠʜʢʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʨʽʻʥʪʘʮʽʾ ʪʦʱʦ) ʪʘ  

Åʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʠʨʦʜʠ (ʚʽʢʫ ʦʨʛʘʥʽʟʤʫ, 

ʩʪʫʧʝʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʦʱʦ).  

ʂʨʽʤ ʪʦʛʦ, ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ. 



ʇʨʠʢʣʘʜʠ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ  ̔

ʦʨʛʘʥʽʚ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʣʷʛʘʶʪʴ 

ʟʥʘʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ: 

Åʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ, 

Åʤôʷʟʦʚʘ ʪʢʘʥʠʥʠ, 

Åʩʫʭʦʞʠʣʣʷ, 

Åʩʪʽʥʢʠ ʩʫʜʠʥ,  

Åʩʝʨʮʝʚʽ ʢʣʘʧʘʥʠ ʪʦʱʦ. 

 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʦʚʝʜʽʥʢʠ ʮʠʭ ʪʢʘʥʠʥ ʧʽʜ 

ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʩʠʣ. 



ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ - ʮʝ ʪʢʘʥʠʥʘ, ʷʢʘ ʟʘ ʩʚʦʾʤʠ ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘʡʙʣʠʞʯʘ ʜʦ ʪʚʝʨʜʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʷʢ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ 

(ʜʝʨʝʚʦ, ʙʝʪʦʥ, ʜʝʷʢʽ ʤʝʪʘʣʠ),  ̔ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʤʽʮʥʽʩʪʴ.  

Åʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ ʟʘ ʙʫʜʦʚʦʶ  ̔ʷʚʣʷʻ ʩʦʙʦʶ 

ʢʦʤʧʦʟʠʪʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʨʛʘʥʽʯʥʠʭ 

(ʢʦʣʘʛʝʥ)   ̔ʥʝʦʨʛʘʥʽʯʥʠʭ (ʛʽʜʨʦʢʩʠʘʧʘʪʠʪ)  ʨʝʯʦʚʠʥ  ̔ʤʘʻ 

ʘʥʽʟʦʪʨʦʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  



ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ï ʮʝ ʦʜʠʥ ʟ ʚʠʜʽʚ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʢʣʽʪʠʥ ʪʘ ʤʽʞʢʣʽʪʠʥʥʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʘ  ̒

ʦʙʚʘʧʥʦʚʘʥʦʶ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʢʦʤʧʘʢʪʥʫ ʪʘ ʩʧʦʥʛʽʦʟʥʫ (ʛʫʙʯʘʩʪʫ) ʢʽʩʪʢʦʚʽ ʪʢʘʥʠʥʠ.  

ʂʦʤʧʘʢʪʥʘ ʢʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ  ̒ ʦʩʥʦʚʦʶ ʪʠʭ ʚʽʜʜʽʣʽʚ ʢʽʩʪʦʢ, ʷʢʽ 

ʧʽʜʜʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʥʘʡʙʽʣʴʰʠʤ 

ʤʝʭʘʥʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  



ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ  ̒ ʤʘʢʨʦʤʦʣʝʢʫʣʠ 

ʪʨʦʧʦʢʦʣʘʛʝʥʫ ʪʘ ʥʝʦʨʛʘʥʽʯʥʽ ʢʨʠʩʪʘʣʠ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʨʽʟʥʽ ʩʦʣʽ 

ʢʘʣʴʮʽʶ.  

ʇ'ʷʪʴ ʩʧʽʨʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʤʦʣʝʢʫʣ ʪʨʦʧʦʢʦʣʘʛʝʥʫ ʫʪʚʦʨʶʶʪʴ 

ʢʦʣʘʛʝʥʦʚʫ ʤʽʢʨʦʬʽʙʨʠʣʫ. ʎ ̔ ʤʽʢʨʦʬʽʙʨʠʣʠ ʨʘʟʦʤ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ 

ʢʨʠʩʪʘʣʘʤʠ ʫʪʚʦʨʶʶʪʴ ʚʦʣʦʢʥʘ. ʂʦʣʘʛʝʥʦʚʦʤʽʥʝʨʘʣʴʥʽ ʚʦʣʦʢʥʘ, 

ʧʝʚʥʠʤ ʯʠʥʦʤ ʦʨʽʻʥʪʦʚʘʥʽ ʪʘ ʟ'ʻʜʥʘʥʽ ʟʚôʷʟʫʚʘʣʴʥʦʶ ʨʝʯʦʚʠʥʦʶ, 

ʫʪʚʦʨʶʶʪʴ ʣʘʤʝʣʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʬʦʨʤʫ ʧʣʘʩʪʠʥʦʢ, ʚʠʛʥʫʪʠʭ 

ʧʘʥʝʣʝʡ ʘʙʦ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ. 

ʂʦʥʮʝʥʪʨʠʯʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʣʘʤʝʣʠ (ʚʽʜ 5 ʜʦ 20 ʰʪʫʢ) ʬʦʨʤʫʶʪʴ 

ʦʩʪʝʦʥʠ ï ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘʚʢʦʣʦ 

ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʢʽʩʪʢʠ. 



ʄʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʩʠʣʴʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʾʾ ʚʦʣʦʛʦʚʤʽʩʪʫ. 

ɺʦʜʘ  ̒ʚʘʞʣʠʚʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʝʣʝʤʝʥʪʦʤ ʢʽʩʪʢʠ, ʷʢʠʡ  

Åʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʪʘ ʝʣʘʩʪʠʯʥʽʩʪʴ,  

Åʩʧʨʠʷʻ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʶ ʤʽʥʝʨʘʣʽʚ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ,  

Åʚʧʣʠʚʘʻ ʥʘ ʤʽʮʥʽʩʪʴ  ̔ ʟʜʘʪʥʽʩʪʴ ʢʽʩʪʢʠ ʧʨʦʪʠʩʪʦʷʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʋ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʚʤʽʩʪ ʚʦʜʠ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 10 - 20% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʢʽʩʪʢʠ.  

Åɺʪʨʘʪʘ ʚʦʣʦʛʠ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʩʪʘʨʽʥʥʽ ʘʙʦ ʧʘʪʦʣʦʛʽʷʭ) ʤʦʞʝ 

ʟʨʦʙʠʪʠ ʢʽʩʪʢʫ ʙʽʣʴʰ ʢʨʠʭʢʦʶ.  

Åɿʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʠ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʤʽʮʥʽʩʪʴ ʢʽʩʪʢʠ ʯʝʨʝʟ 

ʟʤʝʥʰʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʣʘʛʝʥʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ ʪʘ 

ʤʽʥʝʨʘʣʴʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ. ɿ ̔ ʟʙʽʣʴʰʝʥʥʷʤ ʚʦʣʦʛʦʚʤʽʩʪʫ 

ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʚʝʣʠʯʠʥʘ ʨʫʡʥʽʚʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ                      ʟʤʝʥʰʫʶʪʴʩʷ, ʘ ʨʫʡʥʫʶʯʘ ʜʝʬʦʨʤʘʮʽʷ 

                  ʟʨʦʩʪʘʻ.  
ʤʽʮs

maxe



 ʂʨʽʤ ʪʦʛʦ, ʚʽʜ ʚʦʣʦʛʦʚʤʽʩʪʫ ʟʘʣʝʞʠʪʴ  ̔ʚʠʛʣʷʜ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʥʘʧʨʫʞʝʥʥʷʤ (ů) ʪʘ ʚʽʜʥʦʩʥʠʤ ʚʠʜʦʚʞʝʥʥʷʤ (Ů). ʊʘʢ, ʫ ʩʫʭʦʾ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ů ʪʘ Ů  ʤʘʻ ʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʘ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʦʣʦʛʦʚʤʽʩʪʫ ʮ ̫ʟʘʣʝʞʥʽʩʪʴ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʥʝʣʽʥʽʡʥʦʶ.  

 ʆʪʞʝ, ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʠ  ̒ʢʣʶʯʦʚʠʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʪʘ ʤʽʮʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ɿʙʘʣʘʥʩʦʚʘʥʠʡ 

ʚʤʽʩʪ ʚʦʣʦʛʠ ʚʘʞʣʠʚʠʡ ʜʣʷ ʛʥʫʯʢʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʱʦ ʟʘʧʦʙʽʛʘʻ ʾʾ ʥʘʜʤʽʨʥʽʡ ʣʘʤʢʦʩʪʽ. 

ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʦʣʦʛʦʚʤʽʩʪ 

Åɺʽʢ: ʫ ʜʽʪʝʡ ʚʤʽʩʪ ʚʦʜʠ ʚ ʢʽʩʪʢʘʭ ʚʠʱʠʡ, ʫ ʣʽʪʥʽʭ ʣʶʜʝʡ ï ʥʠʞʯʠʡ. 

Åʉʪʨʫʢʪʫʨʘ ʢʽʩʪʢʠ: ʫ ʛʫʙʯʘʩʪʽʡ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʚʦʣʦʛʠ ʙʽʣʴʰʝ, ʥʽʞ 

ʫ ʢʦʤʧʘʢʪʥʽʡ. 

Åʌʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ: ʭʚʦʨʦʙʠ (ʥʘʧʨʠʢʣʘʜ, ʦʩʪʝʦʧʦʨʦʟ) ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʚʦʜʠ.  



Åɼʝʬʦʨʤʘʮʽʷ ʢʽʩʪʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʟʥʘʯʥʠʭ ʤʝʞʘʭ: 

- ʜʦ 10 % ʧʨʠ ʩʪʠʩʥʝʥʥʽ 

- ʜʦ 5% ʧʨʠ ʨʦʟʪʷʟʽ (ʮʝ ʟʥʘʯʥʦ ʙʽʣʴʰʝ, ʥʽʞ ʜʣʷ ʩʪʘʣʽ).  

 

Åʇʨʠ ʥʝʚʝʣʠʢʠʭ ʜʝʬʦʨʤʘʮʽʷʭ, ʤʝʥʰʠʭ ʟʘ 2%, ʢʽʩʪʢʘ ʚʝʜʝ 

ʩʝʙʝ ʷʢ çʛʫʢʽʚʩʴʢʝ ʪʽʣʦè, ʜʣʷ ʷʢʦʛʦ ʟʘʣʝʞʥʽʩʪʴ 

ʥʘʧʨʫʞʝʥʥʷ ů ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ὑ  ʣʽʥʽʡʥʘ, ʪʦʙʪʦ 

ʚʦʥʘ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʶʻ ʩʚʦʾ ʨʦʟʤʽʨʠ  ̔ ʬʦʨʤʫ ʧʽʩʣʷ 

ʟʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

Åʂʽʩʪʢʠ ʢʨʘʱʝ çʧʨʘʮʶʶʪʴè ʥʘ ʩʪʠʩʥʝʥʥʷ, ʥʽʞ ʥʘ 

ʨʦʟʪʷʛ: ʤʝʞʘ ʤʽʮʥʦʩʪʽ ʪʘ ʨʦʟʤʽʨʠ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ 

ʩʪʠʩʥʝʥʥʽ ʤʘʡʞʝ ʚ ʜʚʽʯʽ ʧʝʨʝʚʠʱʫʶʪʴ ʪʽ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʨʦʟʪʷʟʽ. 
 

 



ʈʠʩ. ɼʽʘʛʨʘʤʠ ʥʘʧʨʫʞʝʥʥʷ ʘ) ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ ʪʘ ʩʪʠʩʢʘʥʥʽ ʚʟʜʦʚʞ 

ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʟʨʘʟʢʽʚ, ʷʢʽ  ʚʠʨʽʟʘʥʽ ʟ ʢʽʩʪʢʠ ʩʪʝʛʥʘ, ʙ) ʧʨʠ 

ʨʦʟʪʷʛʫʚʘʥʥʽ ʢʦʣʘʛʝʥʘ 

 



ʄʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʘʢʪʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʩʠʣʴʥʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ ʚʠʥʠʢʘʶʯʠʭ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʤʝʭʘʥʽʯʥʠʭ 

ʥʘʧʨʫʞʝʥʴ. ʊʘʢ, ʜʣʷ ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʪʷʛʫ ʤʦʜʫʣʴ ʖʥʛʘ ʢʦʤʧʘʢʪʥʦʾ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʩʪʘʥʦʚʠʪʴ ʚʝʣʠʯʠʥʫ  

Åʚ ʥʘʧʨʷʤʢʫ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʪʨʫʙʯʘʩʪʦʾ ʢʽʩʪʢʠ ʧʦʨʷʜʢʫ 18 ɻʇʘ,  

Åʚ ʥʘʧʨʷʤʢʘʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʜʦ ʮʽʻʾ ʦʩʽ, ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ 

ʧʨʠʙʣʠʟʥʦ ʚʽʜ 7 ɻʇʘ ʜʦ 8,5 ɻʇʘ.  



ʈʫʡʥʽʚʥʝ ʥʘʧʨʫʞʝʥʥʷ (          ) ʪʘ ʨʫʡʥʽʚʥʘ ʜʝʬʦʨʤʘʮʽʷ (         ) : 

Åʚ ʥʘʧʨʷʤʢʫ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʚʦʥʠ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʧʦʨʷʜʢʫ 

128 ʄʇʘ ʪʘ 0,009 ʚʽʜʧʦʚʽʜʥʦ, 

Åʚ ʥʘʧʨʷʤʢʘʭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʜʦ ʮʽʻʾ ʦʩʽ, ʟʥʘʯʝʥʥʷ 

     13-17 ʄʇʘ ʪʘ 0,002 ʚʽʜʧʦʚʽʜʥʦ.  

ʤʽʮs maxe



ʍʨʷʱʦʚʘ ʪʢʘʥʠʥʘ 

ʉʫʛʣʦʙʦʚʠʡ ʭʨʷʱ ʫ ʩʠʥʦʚʽʘʣʴʥʠʭ ʩʫʛʣʦʙʘʭ ʧʦʢʨʠʚʘʻ ʢʽʥʮʝʚʽ 
ʧʦʚʝʨʭʥʽ ʪʨʫʙʯʘʩʪʠʭ ʢʦʩʪʝʡ. ʎʝ ʧʦʨʠʩʪʠʡ, ʣʝʛʢʦʧʨʦʥʠʢʥʠʡ ʪʘ 
ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʧʨʠ  ʥʘʚʘʥʪʘʞʝʥʥʽ ʚʠʜʽʣʷʻ, ʘ 
ʧʨʠ ʨʦʟʚʘʥʪʘʞʝʥʥʽ ʧʦʛʣʠʥʘʻ ʩʠʥʦʚʽʘʣʴʥʫ ʨʽʜʠʥʫ. ʉʫʛʣʦʙʦʚʠʡ ʭʨʷʱ 
ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʨʦʟʤʽʨʠ ʪʘ ʬʦʨʤʫ ʷʢ ʧʨʠ ʢʦʨʦʪʢʦʯʘʩʥʠʭ, ʪʘʢ  ̔
ʧʨʠ ʪʨʠʚʘʣʠʭ ʩʠʣʦʚʠʭ ʚʧʣʠʚʘʭ, ʦʜʥʘʢ ʧʽʩʣʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 
ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʶʻ ʩʚʽʡ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ. ʊʠʤ ʩʘʤʠʤ, 
ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʫʛʣʦʙʦʚʠʭ 
ʧʦʚʝʨʭʦʥʴ. 



ʋ ʭʨʷʱʽ ʨʦʟʨʽʟʥʷʶʪʴ ʨʽʜʢʫ ʪʘ ʪʚʝʨʜʫ ʬʘʟʠ.  

ʈʽʜʢʘ ʬʘʟʘ ʩʪʘʥʦʚʠʪʴ 60 - 80% ʤʘʩʠ ʭʨʷʱʘ. ʉʠʥʦʚʽʘʣʴʥʘ ʨʽʜʠʥʘ, ʫ 

ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʭʨʷʱ, ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʟʤʘʱʝʥʥʷ ʩʫʛʣʦʙʘ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʞʠʚʣʝʥʥʷ ʭʨʷʱʘ.  

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʫʛʣʦʙ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʩʠʥʦʚʽʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʩʪʠʢʘʥʥʶ ʩʫʛʣʦʙʦʚʠʭ ʧʦʚʝʨʭʦʥʴ.  



Åɿ ʧʦʛʣʷʜʫ ʙʽʦʨʝʦʣʦʛʽʾ ʩʫʛʣʦʙʦʚʠʡ ʭʨʷʱ  ̒ ʥʝʣʽʥʽʡʥʦ-

ʚôʷʟʢʦʧʨʫʞʥʠʤ ʘʥʽʟʦʪʨʦʧʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟ ʛʝʪʝʨʦʛʝʥʥʽʩʪʶ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦ ʩʫʛʣʦʙʥʽʡ ʧʦʚʝʨʭʥʽ.  

Åʍʨʷʱ ʤʘʻ ʜʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ:  

ʧʦ-ʧʝʨʰʝ, ʜʝʬʦʨʤʫʶʯʠʩʴ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʘʯʥʦ 

ʣʝʛʰʝ, ʥʽʞ ʩʫʙʭʦʥʜʨʘʣʴʥʘ ʢʽʩʪʢʘ (ʚʽʜʥʦʰʝʥʥʷ ʾʭʥʽʭ 

ʪʚʝʨʜʦʩʪʝʡ ʜʦʨʽʚʥʶʻ 1:10), ʭʨʷʱ ʟʤʝʥʰʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʥʘʧʨʫʞʝʥʴ ʫ ʢʽʩʪʢʘʭ;  

ʧʦ-ʜʨʫʛʝ, ʭʨʷʱ ʟʘʙʝʟʧʝʯʫʻ ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʚ 

ʩʫʛʣʦʙʽ - ʚʽʜ 0,005 ʜʦ 0,012.  



ʄ'ʷʢʽ ʪʢʘʥʠʥʠ  

ʄôʷʢʽ ʙʽʦʣʦʛʽʯʥʽ ʪʢʘʥʠʥʠ ʟʘ ʩʚʦʾʤʠ ʝʣʘʩʪʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʭʘʨʘʢʪʝʨʦʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʽʩʪʦʢ  ̔ʭʨʷʱʽʚ.  

 

Åɺʦʥʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʝʣʠʢʠʭ ʜʝʬʦʨʤʘʮʽʡ (ʜʦ 

200% ), ʤʽʩʪʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠ: ʢʣʽʪʠʥʠ, 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ, ʝʣʘʩʪʠʥʦʚʽ ʚʦʣʦʢʥʘ ʪʘ ʦʩʥʦʚʥʫ 

ʨʝʯʦʚʠʥʫ (ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ  ̒ʤʫʢʦʧʦʣʽʩʘʭʘʨʠʜʠ  ̔

ʪʢʘʥʠʥʥʘ ʨʽʜʠʥʘ).  

  



Åʄ'ʷʢʽ ʪʢʘʥʠʥʠ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʽʦʨʝʦʣʦʛʽʾ, ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ 

ʤʘʪʝʨʽʘʣ ʟ ʘʤʦʨʬʥʦʶ ʤʘʪʨʠʮʝʶ, ʘʨʤʦʚʘʥʠʡ 

ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʜʚʦʭ ʪʠʧʽʚ ï ʢʦʣʘʛʝʥʦʤ  ̔

ʝʣʘʩʪʠʥʦʤ.  

Åʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʤʘʶʪʴ ʚʠʩʦʢʫ ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʧʨʠ 

ʨʦʟʪʷʟʽ (50-100 ʄʇʘ) ʪʘ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ 

(ʧʦʨʷʜʢʫ 1 ɻʇʘ). ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʝʣʘʩʪʠʥʫ ʧʦʨʷʜʢʫ 0,6 

ʄʇʘ.  

Åʆʩʥʦʚʥʘ ʨʝʯʦʚʠʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣʷʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 

ʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʜʦ ʽʥʰʦʛʦ, ʽʟʦʣʶʻ ʦʢʨʝʤʽ ʚʦʣʦʢʥʘ, 

ʟʘʧʦʙʽʛʘʶʯʠ ʧʦʰʠʨʝʥʥʶ ʨʦʟʨʠʚʽʚ ʚʽʜ ʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʜʦ 

ʽʥʰʦʛʦ, ʟʤʝʥʰʫʻ ʪʝʨʪʷ ʧʨʠ ʨʦʟʧʨʷʤʣʝʥʥʽ ʚʦʣʦʢʦʥ.  



ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʛʦ, ʷʢ 
ʚʦʣʦʢʥʘ, ʢʣʽʪʠʥʠ ʪʘ ʦʩʥʦʚʥʘ ʨʝʯʦʚʠʥʘ ʦʨʛʘʥʽʟʦʚʘʥʽ ʚ ʩʪʨʫʢʪʫʨʠ 
ʮʠʭ ʪʢʘʥʠʥ.  

Åʅʘʡʧʨʦʩʪʽʰʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʟ ʧʦʛʣʷʜʫ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʣʘʛʝʥʦʚʠʭ 
ʚʦʣʦʢʦʥ  ̒ʩʫʭʦʞʠʣʣʷ ʪʘ ʟʚ'ʷʟʢʠ, ʫ ʷʢʠʭ ʮ ̔ʚʦʣʦʢʥʘ ʨʦʟʪʘʰʦʚʘʥʽ 
ʦʜʥʦʩʧʨʷʤʦʚʘʥʦ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʝʨʝʜʘʯʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ.  

 

 

 

 

 

 

Åʉʢʣʘʜʥʽʰʝ ʦʨʛʘʥʽʟʦʚʘʥʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʚ ʰʢʽʨʽ. ʋ ʥʽʡ 
ʫʪʚʦʨʶʻʪʴʩʷ ʪʨʠʚʠʤʽʨʥʘ ʩʽʪʢʘ ʢʦʣʘʛʝʥʦʚʠʭ ʬʽʙʨʠʣ, ʧʨʠʯʦʤʫ 
ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʘʨʘʣʝʣʴʥʦ 
ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ. ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʚ ʰʢʽʨʽ ʢʦʣʘʛʝʥ 
ʩʪʘʥʦʚʠʪʴ 75% ʩʫʭʦʾ ʤʘʩʠ, ʘ ʝʣʘʩʪʠʥ - ʙʣʠʟʴʢʦ 4%. 



ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ  ̒ʚʘʞʣʠʚʦʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʯʘʩʪʠʥʦʶ 

ʟ'ʻʜʥʫʚʘʣʴʥʦʾ ʪʢʘʥʠʥʠ. ɺʦʥʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʽʩʪʦʢ, ʩʪʽʥʦʢ 

ʩʫʜʠʥ, ʤ'ʷʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʪʦʱʦ.  

Åʎ ̔ ʤʽʮʥʽ ʛʥʫʯʢʽ ʙʽʣʢʦʚʽ ʥʠʪʢʠ ʫʪʚʦʨʝʥʽ ʘʛʨʝʛʘʮʽʻʶ 

ʧʦʪʨʽʡʥʠʭ ʩʧʽʨʘʣʝʡ, ʷʢʽ ʩʪʘʙʽʣʽʟʫʶʪʴʩʷ ʚʦʜʥʝʚʠʤʠ 

ʟʚôʷʟʢʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʫ ʤʽʮʥʽʩʪʴ ʢʦʣʘʛʝʥʫ ʧʨʠ 

ʨʦʙʦʪʽ ʥʘ ʨʦʟʨʠʚ. 



Åɼʽʘʛʨʘʤʘ ʥʘʧʨʫʞʝʥʥʷ ʜʣʷ ʢʦʣʘʛʝʥʫ ʟʘ ʬʦʨʤʦʶ ʤʘʡʞʝ 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʜʽʘʛʨʘʤʦʶ ʜʣʷ ʢʽʩʪʦʢ, ʘʣʝ ʤʝʞʘ ʤʽʮʥʦʩʪʽ 

ʫ ʢʦʣʘʛʝʥʫ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʰʘ ʟʘ ʤʝʞʫ ʤʽʮʥʦʩʪʽ 

ʢʽʩʪʢʠ.  



ɽʣʘʩʪʠʥʦʚʽ ʚʦʣʦʢʥʘ ʤʘʶʪʴ ʛʫʤʦʧʦʜʽʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɺʦʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʥʘʯʥʦʶ ʨʦʟʪʷʞʥʽʩʪʶ ʪʘ ʛʥʫʯʢʽʩʪʶ.  

ʎ ̔ ʷʢʦʩʪʽ ʨʦʙʣʷʪʴ ʡʦʛʦ ʥʝʟʘʤʽʥʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʪʠʭ ʪʢʘʥʠʥ, ʢʦʪʨʽ ʚ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʟʥʘʯʥʦ ʟʤʽʥʶʶʪʴ ʩʚʦʶ ʬʦʨʤʫ ʪʘ ʨʦʟʤʽʨʠ (ʩʪʽʥʢʠ ʩʫʜʠʥ, 

ʤôʷʟʠ, ʧʦʢʨʠʚʥʽ ʦʙʦʣʦʥʢʠ ʪʦʱʦ).  



ʇʨʠ ʨʦʟʪʷʟʽ ʜʣʷ ʝʣʘʩʪʠʥʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʣʘʛʝʥʫ, 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʢʦʥ ɻʫʢʘ, ʪʦʙʪʦ ʧʽʩʣʷ ʟʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʦʟʤʽʨʠ  ̔ʬʦʨʤʘ ʝʣʘʩʪʠʥʫ ʚʽʜʥʦʚʣʶʶʪʴʩʷ.  

 



ɻʥʫʯʢʽʩʪʴ  ̔ʨʦʟʪʷʞʥʽʩʪʴ ʝʣʘʩʪʠʥʫ ʧʦʚôʷʟʘʥʽ ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʡʦʛʦ ʩʫʙʦʜʠʥʠʮʴ ï ʙʽʣʢʽʚ çʜʝʩʤʦʟʠʥè, ʷʢʽ ʟ'ʻʜʥʘʥʽ ʯʝʨʝʟ ʧʝʚʥʽ 

ʽʥʪʝʨʚʘʣʠ ʞʦʨʩʪʢʠʤʠ ʭʽʤʽʯʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ  ̔ ʫʪʚʦʨʶʶʪʴ 

ʩʽʪʢʦʚʫ ʩʪʨʫʢʪʫʨʫ.  

ʇʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʩʽʪʢʘ ʣʝʛʢʦ ʜʝʬʦʨʤʫʻʪʴʩʷ 

ʙʝʟ ʨʦʟʨʠʚʽʚ. ɾʦʨʩʪʢʽʩʪʴ ʙʽʣʢʦʚʠʭ ʥʠʪʦʢ ʟʨʦʩʪʘʻ ʧʦ ʤʽʨʽ 

ʨʦʟʪʷʛʫ.  



ʇʽʜ ʯʘʩ ʨʦʟʪʷʛʫ ʝʣʘʩʪʠʥ ʧʨʦʷʚʣʷʻ ʤʘʡʞʝ ʣʽʥʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ  ̔

ʨʦʟʪʷʛʫʻʪʴʩʷ ʜʫʞʝ ʩʠʣʴʥʦ (ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ 200 - 300%).  

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʝʣʘʩʪʠʥʫ ʧʦʨʷʜʢʫ 0.6 ʄʇʘ.  

 

ɼʽʘʛʨʘʤʘ ʥʘʧʨʫʞʝʥʥʷ-ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ ʝʣʘʩʪʠʥʫ: 



ɼʽʘʛʨʘʤʘ ʥʘʧʨʫʞʝʥʴ-ʜʝʬʦʨʤʘʮʽʡ  

ʜʣʷ ʤôʷʢʠʭ ʪʢʘʥʠʥ  

ɼʽʘʛʨʘʤʘ ʥʘʧʨʫʞʝʥʴ-ʜʝʬʦʨʤʘʮʽʡ, ʪʦʙʪʦ ʟʘʣʝʞʥʽʩʪʴ 

ʤʝʭʘʥʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ (ů) ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ (ὑ),  

ʜʣʷ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ (ʥʘʧʨʠʢʣʘʜ, ʰʢʽʨʠ, ʩʫʭʦʞʠʣʴ, ʤôʷʟʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ, ʢʣʘʧʘʥʽʚ ʩʝʨʮʷ) ʚ ʮʽʣʦʤʫ ʤʘʻ 

ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ.  



ʋʤʦʚʥʦ ʜʽʘʛʨʘʤʫ ʥʘʧʨʫʞʝʥʴ ʜʣʷ 

ʤôʷʢʠʭ ʪʢʘʥʠʥ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 

ʪʨʠ ʜʽʣʷʥʢʠ:  

1 - ʜʽʣʷʥʢʘ ʆɸ - ʥʘʧʨʫʞʝʥʥʷ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʜʝʬʦʨʤʘʮʽʾ ʟʨʦʩʪʘʻ 

ʟʘ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʤ ʟʘʢʦʥʦʤ;  

2 - ʜʽʣʷʥʢʘ ɸɺ - ʟʚ'ʷʟʦʢ ʤʽʞ 

ʥʘʧʨʫʞʝʥʥʷʤ ʽ ʜʝʬʦʨʤʘʮʽʻʶ 

ʧʨʘʢʪʠʯʥʦ ʣʽʥʽʡʥʠʡ;  

3 ï ʜʽʣʷʥʢʘ ɺʉ - ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʥʝʣʽʥʽʡʥʽʩʪʴ; ʚ ʪʦʯʮʽ ʉ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʨʠʚ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ.  



Åʇʨʠ ʤʘʣʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ (ʜʽʣʷʥʢʘ 1) ʪʢʘʥʠʥʘ ʜʝʤʦʥʩʪʨʫʻ 

ʟʥʘʯʥʫ ʜʝʬʦʨʤʘʮʽʶ ʙʝʟ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘʧʨʫʞʝʥʥʷ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʨʦʟʛʦʨʪʘʥʥʷʤ  ̔ ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʭʚʠʣʷʩʪʠʭ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ. 

Åʇʽʩʣʷ ʧʦʯʘʪʢʦʚʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʚʦʣʦʢʦʥ ʪʢʘʥʠʥʘ 

ʧʦʚʦʜʠʪʴʩʷ ʤʘʡʞʝ ʣʽʥʽʡʥʦ (ʜʽʣʷʥʢʘ 2): ʥʘʧʨʫʞʝʥʥʷ 

ʧʨʦʧʦʨʮʽʡʥʝ ʜʝʬʦʨʤʘʮʽʾ. ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠʧʘʜʘʻ ʥʘ ʮ  ʁʟʦʥʫ. 

Åʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʜʽʣʷʥʢʘ 3 ï ʜʽʣʷʥʢʘ 

ʥʘʩʠʯʝʥʥʷ, ʟʦʥʘ ʞʦʨʩʪʢʦʩʪʽ) ʪʢʘʥʠʥʘ ʩʪʘʻ ʞʦʨʩʪʢʽʰʦʶ, 

ʦʩʢʽʣʴʢʠ ʤʘʡʞʝ ʚʩʽ ʚʦʣʦʢʥʘ ʚʠʧʨʷʤʣʝʥʽ ʡ ʘʢʪʠʚʥʦ ʯʠʥʷʪʴ 

ʦʧʽʨ ʨʦʟʪʷʛʫʚʘʥʥʶ. ʅʘʧʨʫʞʝʥʥʷ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ, ʘ 

ʜʝʬʦʨʤʘʮʽʷ ʟʤʝʥʰʫʻʪʴʩʷ. 



Åʇʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʢʨʠʪʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʪʢʘʥʠʥʘ ʧʦʯʠʥʘʻ 

ʚʪʨʘʯʘʪʠ ʩʪʨʫʢʪʫʨʥʫ ʮʽʣʽʩʥʽʩʪʴ, ʟ'ʷʚʣʷʶʪʴʩʷ ʤʽʢʨʦʪʨʽʱʠʥʠ  ̔

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʨʠʚ. 

 

ʋ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʤôʷʢʽ ʪʢʘʥʠʥʠ ʟʘʟʚʠʯʘʡ 

ʧʨʘʮʶʶʪʴ ʫ ʧʨʦʤʽʞʢʫ ʤʽʞ ʧʦʯʘʪʢʦʚʦʶ ʥʝʣʽʥʽʡʥʦʶ  ̔ ʣʽʥʽʡʥʦʶ 

ʦʙʣʘʩʪʷʤʠ ʜʽʘʛʨʘʤʠ ʥʘʧʨʫʞʝʥʴ-ʜʝʬʦʨʤʘʮʽʡ (ʜʽʣʷʥʢʠ 1  ̔ 2 ʥʘ 

ʜʽʘʛʨʘʤʽ) , ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ  ̔ʜʦʚʛʦʚʽʯʥʽʩʪʴ. 

ʇʨʠ ʦʧʠʩʽ ʧʦʚʝʜʽʥʢʠ ʤ'ʷʢʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʚ ʤʝʞʘʭ  

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʧʫʱʝʥʥʷ 

ʧʨʦ ʾʭʥʶ ʩʫʪʦ ʧʨʫʞʥʫ ʧʦʚʝʜʽʥʢʫ, ʧʨʠʯʦʤʫ ʮʝ ʧʨʠʧʫʱʝʥʥʷ ʥʝ 

ʩʫʧʝʨʝʯʠʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʜʘʥʠʤ.  



˨Ύͯ͟Ίͣͦ ͊͘ ͍͎ͯ͊ͯΗ 



 

ʊʝʤʘ 3 

ɹɯʆʄɽʍɸʅɯʂɸ  

ʆʇʆʈʅʆ-ʈʋʍʆɺʆɻʆ ɸʇɸʈɸʊʋ ʃʖɼʀʅʀ 

 

 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʂʘʬʝʜʨʘ ʤʝʜʠʯʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʬʽʟʠʢʠ ʽ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʪʠʢʠ 

 

ʆʩʚʽʪʥʽʡ ʢʦʤʧʦʥʝʥʪ çʆʩʥʦʚʠ ʙʽʦʤʝʭʘʥʽʢʠè 

 



ʇʣʘʥ 

1. ʆʧʦʨʥʦ-ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ ʣʶʜʠʥʠ ʷʢ ʩʠʩʪʝʤʘ ʚʘʞʝʣʽʚ.  

2. ɺʠʜʠ ʚʘʞʝʣʽʚ. 

3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʫʛʣʦʙʽʚ.  

4. ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʙʽʦʢʽʥʝʤʘʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ. 

5. ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʽʘʨʪʨʦʟʽʚ ʟʘ ʯʠʩʣʦʤ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ. 

6. ʏʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʪʽʣʘ ʣʶʜʠʥʠ. 

7. ʈʦʙʦʪʘ, ʷʢʫ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʣʶʜʠʥʘ; ʾʾ ʧʦʪʫʞʥʽʩʪʴ. 

8. ʉʪʘʥʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʽ ʥʝʚʘʛʦʤʦʩʪʽ. 

 



1. ʆʧʦʨʥʦ-ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ ʣʶʜʠʥʠ ʷʢ ʩʠʩʪʝʤʘ 

ʚʘʞʝʣʽʚ 

ʆʧʦʨʥʦ-ʨʫʭʦʚʘ ʩʠʩʪʝʤʘ ʣʶʜʠʥʠ  ̒ ʩʫʢʫʧʥʽʩʪʶ ʟʚ'ʷʟʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʢʽʩʪʦʢ, ʟʨʦʩʣʠʭ ʘʙʦ ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʟʚôʷʟʢʘʤʠ ʚ 

ʩʫʛʣʦʙʘʭ, ʪʘ ʤ'ʷʟʽʚ, ʷʢʽ ʢʨʽʧʣʷʪʴʩʷ ʜʦ ʢʽʩʪʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʫʭʦʞʠʣʴ.  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʙʽʦʤʝʭʘʥʽʢʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ ʣʶʜʠʥʠ ï ʮʝ 

ʩʠʩʪʝʤʘ ʨʽʟʥʦʛʦ ʨʦʜʫ ʚʘʞʝʣʽʚ.  
 

 

 

https://probapera.org/publication/13/54012/arhimed-zemlya.html


Åɺʘʞʽʣʴ - ʮʝ ʪʚʝʨʜʝ ʪʽʣʦ, ʷʢʝ ʤʦʞʝ ʦʙʝʨʪʘʪʠʩʷ ʥʘʚʢʦʣʦ 

ʥʝʨʫʭʦʤʦʾ ʦʧʦʨʠ. ɺʘʞʽʣʴ ʷʚʣʷʻ ʩʦʙʦʶ ʞʦʨʩʪʢʫ ʙʘʣʢʫ, ʱʦ 

ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʪʦʯʢʠ ʦʧʦʨʠ (ʘʙʦ ʧʽʜʚʽʩʫ).  

Åʇʣʝʯʝ ʩʠʣʠ ð ʥʘʡʢʦʨʦʪʰʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ʦʧʦʨʠ (ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ ʪʽʣʘ) ʜʦ ʣʽʥʽʾ ʜʽʾ ʩʠʣʠ. 

Åʇʣʝʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʮʝ ʥʘʡʢʦʨʦʪʰʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ 

ʦʧʨʠ ʜʦ ʣʽʥʽʾ ʜʽʾ ʩʠʣʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. 



ʈʦʙʦʪʘ ʚʘʞʝʣʽʚ ʧʽʜʢʦʨʷʻʪʴʩʷ çʟʦʣʦʪʦʤʫ ʧʨʘʚʠʣʫ ʤʝʭʘʥʽʢʠè. 

ɿʦʣʦʪʝ ʧʨʘʚʠʣʦ ʤʝʭʘʥʽʢʽ ï ʮʝ ʦʢʨʝʤʠʡ ʚʠʧʘʜʦʢ ʟʘʢʦʥʫ 

ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʞʦʜʝʥ ʟ ʧʨʦʩʪʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʥʝ ʜʘʻ ʚʠʛʨʘʰʫ ʚ ʨʦʙʦʪʽ: ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʤʠ ʚʠʛʨʘʻʤʦ ʚ ʩʠʣʽ, ʫ 

ʩʪʽʣʴʢʠ ʞ ʨʘʟʽʚ ʧʨʦʛʨʘʻʤʦ ʫ ʚʽʜʩʪʘʥʽ. 

ɿʦʣʦʪʦʤʫ ʧʨʘʚʠʣʫ ʤʝʭʘʥʽʢʠ ʧʽʜʢʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʙʽʦʤʝʭʘʥʽʯʥʽ 

ʩʠʩʪʝʤʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʥʘʧʨʠʢʣʘʜ: 

Åʨʫʭʠ ʢʽʥʮʽʚʦʢ (ʨʦʙʦʪʘ ʤôʷʟʽʚ  ̔ ʩʫʛʣʦʙʽʚ), ʨʫʭʠ ʛʦʣʦʚʠ, 

ʞʫʚʘʣʴʥʠʡ ʘʧʘʨʘʪ (ʨʦʙʦʪʘ ʱʝʣʝʧʠ) ʪʦʱʦ ʜʽʶʪʴ ʷʢ ʚʘʞʝʣʽ 

ʨʽʟʥʠʭ ʪʠʧʽʚ, 

Åʜʠʭʘʣʴʥʘ ʩʠʩʪʝʤʘ (ʨʦʙʦʪʘ ʜʽʘʬʨʘʛʤʠ) ï ʜʽʻ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʧʦʨʰʥʷ, 

Åʧʝʨʝʢʘʯʫʚʘʥʥʷ ʢʨʦʚʽ ʩʝʨʮʝʤ ï ʢʣʘʧʘʥʠ ʩʝʨʮʷ ʧʨʘʮʶʶʪʴ ʷʢ 

ʤʝʭʘʥʽʯʥʽ ʟʘʩʫʚʢʠ. 



ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ ʣʶʜʠʥʠ ʷʢ ʩʠʩʪʝʤʫ 

ʚʘʞʝʣʽʚ, ʪʦ 

Åʢʽʩʪʢʠ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʚʘʞʝʣʽʚ,  

Åʩʫʛʣʦʙʠ - ʮʝ ʪʦʯʢʠ ʦʧʦʨʠ,  

Åʤ'ʷʟʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʣʫ, ʷʢʘ ʧʨʠʚʦʜʠʪʴ ʚʘʞʝʣʽ ʚ ʨʫʭ. 

 

ʆʧʦʨʥʦ-ʨʫʭʦʚʠʡ ʘʧʘʨʘʪ ʣʶʜʠʥʠ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 200 ʚʘʞʝʣʽʚ.  



ɿʥʘʯʝʥʥʷ ʚʘʞʝʣʽʚ ʫ ʨʫʩʽ ʣʶʜʠʥʠ 

 

 ʈʽʟʥʦʛʦ ʨʦʜʫ ʚʘʞʝʣʽ, ʷʢʽ ʜʽʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ, ʜʦʧʦʤʘʛʘʶʪʴ 

ʣʶʜʠʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʨʫʭʠ, ʟʤʝʥʰʫʶʯʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤôʷʟʠ 

ʪʘ ʩʫʛʣʦʙʠ. ɺʘʞʝʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʫʭʽʚ, 

ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʥʽʤʘʪʠ ʚʘʞʢʽ ʧʨʝʜʤʝʪʠ ʽʟ ʤʝʥʰʠʤʠ ʟʫʩʠʣʣʷʤʠ. 

ɺʘʞʝʣʽ ʟʘʭʠʱʘʶʪʴ ʩʫʛʣʦʙʠ ʚʽʜ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʴ. 

 ɿʥʘʥʥʷ ʧʨʦ ʪʝ, ʷʢ ʧʨʘʮʶʶʪʴ ʚʘʞʝʣʽ ʫ ʪʽʣʽ ʣʶʜʠʥʠ, 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʧʦʨʪʽ, ʤʝʜʠʮʠʥʽ ʪʘ ʝʨʛʦʥʦʤʽʮʽ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʪʨʘʚʤʘʤ.  

 ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʪʨʘʚʤ, ʱʦʙ ʟʨʦʩʪʠʪʠ ʟʣʘʤʘʥʽ ʢʦʩʪʽ ʘʙʦ 

ʫʩʫʥʫʪʠ ʽʥʰʽ ʫʰʢʦʜʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʬʽʢʩʫʚʘʪʠ ʪʨʘʚʤʦʚʘʥʽ 

ʜʽʣʷʥʢʠ ʡ ʫʨʽʚʥʦʚʘʞʫʚʘʪʠ ʩʠʣʠ, ʷʢʽ ʜʽʶʪʴ ʫ ʤʽʩʮʽ ʧʝʨʝʣʦʤʫ 

ʜʦʪʠ, ʧʦʢʠ ʚʽʥ ʥʝ ʟʨʦʩʪʝʪʴʩʷ; ʜʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ 

ʩʠʩʪʝʤʠ ʚʠʪʷʞʢʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʘʶʪʴ ʚʘʞʝʣʽ, ʚʘʥʪʘʞʽ, ʪʨʦʩʠ ʡ 

ʙʣʦʢʠ.  



 

 



2. ɺʠʜʠ ʚʘʞʝʣʽʚ 

 

Åʄʽʩʮʷ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦ ʨʽʟʥʽ ʙʦʢʠ ʪʦʯʢʠ 

ʦʧʦʨʠ  (ʚʘʞʽʣʴ I ʨʦʜʫ) ʘʙʦ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʚʽʜ ʪʦʯʢʠ ʦʧʦʨʠ 

(ʚʘʞʝʣʽ II ʽ ɯɯɯ ʨʦʜʫ). 



Åʋ ʢʦʞʥʦʤʫ ʚʘʞʝʣʽ ʻ ʜʚʘ ʧʣʝʯʘ. ɼʦ ʦʜʥʦʛʦ ʟ ʥʠʭ 

ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʩʠʣʘ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʩʠʣʘ ʤʘʩʠ ʪʽʣʘ), ʜʦ 

ʜʨʫʛʦʛʦ - ʩʠʣʘ ʤôʷʟʦʚʦʾ ʪʷʛʠ. ʊʦʤʫ ʧʝʨʰʝ ʧʣʝʯʝ ʜʽʩʪʘʣʦ 

ʥʘʟʚʫ ʧʣʝʯʘ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʧʣʝʯʘ ʩʠʣʠ ʤʘʩʠ ʪʽʣʘ), ʘ ʜʨʫʛʝ ï 

ʧʣʝʯʘ ʩʠʣʠ ʤôʷʟʦʚʦʾ ʪʷʛʠ.  

Åʋ ʪʽʣʽ ʣʶʜʠʥʠ ʻ ʚʘʞʝʣʽ ʚʩʽʭ ʪʨʴʦʭ ʚʠʜʽʚ (ʨʦʜʽʚ). 



1. ɺʘʞʝʣʽ ʧʝʨʰʦʛʦ ʨʦʜʫ 

(ʚʘʞʝʣʽ ʨʽʚʥʦʚʘʛʠ) 

ʇʨʠʢʣʘʜ: ʯʝʨʝʧ, ʷʢʠʡ ʪʨʠʤʘʻʪʴʩʷ 

ʥʘ  ʧʝʨʰʦʤʫ ʰʠʡʥʦʤʫ ʭʨʝʙʮʽ 

(ʘʪʣʘʥʪʽ).  

ʏʝʨʝʧ - ʮʝ ʚʘʞʽʣʴ, ʪʦʯʢʦʶ ʦʧʦʨʠ 

 ̒ ʘʪʣʘʥʪʦ-ʧʦʪʠʣʠʯʥʠʡ ʩʫʛʣʦʙ 

(ʤʽʞ ʯʝʨʝʧʦʤ  ̔ʧʝʨʰʠʤ ʰʠʡʥʠʤ 

ʭʨʝʙʮʝʤ), ʩʠʣʘ ʤôʷʟʽʚ ʰʠʾ 

ʧʽʜʪʨʠʤʫʻ ʛʦʣʦʚʫ, ʷʢʘ ʙʘʣʘʥʩʫʻ 

ʥʘʚʢʦʣʦ ʘʪʣʘʥʪʦ-ʧʦʪʠʣʠʯʥʦʛʦ 

ʩʫʛʣʦʙʘ.  

ʆʪʞʝ ʪʦʯʢʘ ʦʧʦʨʠ ʨʦʟʪʘʰʦʚʘʥʘ 

ʤʽʞ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʩʠʣʦʶ ʤʘʩʠ 

ʪʽʣʘ) ʪʘ ʧʨʠʢʣʘʜʝʥʦʶ ʩʠʣʦʶ 

ʤôʷʟʽʚ. ʆʙʠʜʚʽ ʩʠʣʠ ʩʧʨʷʤʦʚʘʥʽ ʚ 

ʦʜʠʥ ʙʽʢ (ʫʥʠʟ). 



Åʇʣʝʯʽ ʚʘʞʝʣʷ ʧʝʨʰʦʛʦ ʨʦʜʫ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʦʙʠʜʚʘ ʙʦʢʠ 

ʚʽʜ ʩʫʛʣʦʙʘ (ʪʦʯʢʠ ʦʧʦʨʠ). ʅʘ ʧʝʨʝʜʥʻ ʧʣʝʯʝ ʚʘʞʝʣʷ ʜʽʻ 

ʩʠʣʘ ʚʘʛʠ ʣʠʮʝʚʦʾ ʯʘʩʪʠʥʠ ʛʦʣʦʚʠ, ʘ ʥʘ ʟʘʜʥʻ - ʩʠʣʘ ʤ'ʷʟʽʚ 

ʰʠʾ, ʛʦʣʦʚʠ, ʩʧʠʥʠ, ʷʢʽ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʧʦʪʠʣʠʯʥʦʾ 

ʢʽʩʪʢʠ. 

ɻʦʣʦʚʘ ʧʝʨʝʙʫʚʘʻ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʨʽʚʥʦʚʘʟʽ) 

ʟʘʚʜʷʢʠ ʨʽʚʥʦʩʪʽ ʤʦʤʝʥʪʽʚ ʩʠʣʠ ʤʘʩʠ ʪʽʣʘ ʡ ʩʠʣʠ ʤ'ʷʟʦʚʦʾ 

ʪʷʛʠ ʚʘʞʝʣʷ (ʯʝʨʝʧʘ). ʌʘʢʪʠʯʥʦ ʩʠʣʘ ʧʦʪʠʣʠʯʥʠʭ ʤ'ʷʟʽʚ  ̔

ʟʨʽʚʥʦʚʘʞʫʻ ʤʘʩʫ ʛʦʣʦʚʠ.  

ʊʦʤʫ ʚʘʞʽʣʴ ʧʝʨʰʦʛʦ ʨʦʜʫ ʱʝ ʥʘʟʠʚʘʶʪʴ ʚʘʞʝʣʝʤ 

ʨʽʚʥʦʚʘʛʠ, ʘʙʦ ʩʧʦʢʦʶ.  

ʇʨʠʢʣʘʜʦʤ ʚʘʞʝʣʷ ʨʽʚʥʦʚʘʛʠ ʤʦʞʝ ʩʣʫʞʠʪʠ ʪʘʢʦʞ ʪʘʟ 

ʣʶʜʠʥʠ. 



Åɺʘʞʝʣʽ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʨʦʜʫ ʪʝʞ ʜʚʦʭʧʣʝʯʽ, ʘʣʝ ʚ ʥʠʭ 

ʩʠʣʘ ʤʘʩʠ ʪʽʣʘ ʜʽʻ ʚʥʠʟ, ʘ ʩʠʣʘ ʤ'ʷʟʦʚʦʾ ʤʘʩʠ ï ʚʛʦʨʫ.  

ɺʘʞʽʣʴ ʜʨʫʛʦʛʦ ʨʦʜʫ (ʚʘʞʽʣʴ ʩʠʣʠ) ʤʘʻ ʚʠʛʨʘʰ ʚ ʩʠʣʽ, ʘʣʝ 

ʧʨʦʛʨʘʻ ʚ ʰʚʠʜʢʦʩʪʽ  ̔ ʘʤʧʣʽʪʫʜʽ ʨʫʭʽʚ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʧʣʝʯʝ ʩʠʣʠ ʤ'ʷʟʦʚʦʾ ʪʷʛʠ ʙʽʣʴʰʝ ʧʣʝʯʘ 

ʩʠʣʠ ʪʷʞʽʥʥʷ. ʇʨʠʢʣʘʜʦʤ ʚʘʞʝʣʷ ʩʠʣʠ ʤʦʞʝ ʩʣʫʞʠʪʠ ʩʪʦʧʘ. 

ɺʘʞʽʣʴ ʪʨʝʪʴʦʛʦ ʨʦʜʫ (ʚʘʞʽʣʴ ʰʚʠʜʢʦʩʪʽ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʧʣʝʯʝ ʩʠʣʠ ʤ'ʷʟʦʚʦʾ ʪʷʛʠ ʤʝʥʰʝ, ʥʽʞ ʧʣʝʯʝ ʩʠʣʠ 

ʪʷʞʽʥʥʷ, ʪʘʢ ʷʢ ʩʠʣʘ ʤ'ʷʟʦʚʦʾ ʪʷʛʠ ʧʨʠʢʣʘʜʝʥʘ ʧʦʙʣʠʟʫ ʦʩʽ 

ʦʙʝʨʪʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʶʯʠ ʚ ʧʽʜʡʦʤʥʽʡ ʩʠʣʽ, 

ʚʠʛʨʘʚʘʪʠ ʚ ʰʚʠʜʢʦʩʪʽ  ̔ʘʤʧʣʽʪʫʜʽ ʨʫʭʽʚ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ 

ʚʘʞʝʣʷ  ̒ʣʽʢʪʴʦʚʠʡ ʩʫʛʣʦʙ.  



2. ɺʘʞʝʣʽ ʜʨʫʛʦʛʦ ʨʦʜʫ (ʚʘʞʝʣʽ 

ʩʠʣʠ) 

 

ʇʨʠʢʣʘʜ: ʩʪʦʧʘ, ʧʽʜʥʽʤʘʥʥʷ ʥʘ 

ʥʦʩʦʯʢʠ.  

ʉʪʦʧʘ ʧʨʘʮʶʻ ʷʢ ʚʘʞʽʣʴ, ʧʨʠ ʮʴʦʤʫ 

ʩʫʛʣʦʙʠ ʧʘʣʴʮʽʚ ʩʪʦʧʠ ï ʮʝ ʪʦʯʢʘ 

ʦʧʦʨʠ, ʤʘʩʘ ʪʽʣʘ - ʥʘʚʘʥʪʘʞʝʥʥʷ, ʤôʷʟ 

ʣʠʪʢʠ ï ʩʠʣʘ (ʣʠʪʢʦʚʠʡ ʤôʷʟ ʧʽʜʥʽʤʘʻ 

ʪʽʣʦ). 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʝ ʤʽʞ 

ʪʦʯʢʦʶ ʦʧʦʨʠ ʪʘ ʧʨʠʢʣʘʜʝʥʦʶ 

ʩʠʣʦʶ. ʉʠʣʘ ʤôʷʟʘ  ̔ ʩʠʣʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʥʽ ʚ 

ʧʨʦʪʠʣʝʞʥʽ ʩʪʦʨʦʥʠ. 



3. ɺʘʞʝʣʽ ʪʨʝʪʴʦʛʦ ʨʦʜʫ 

(ʚʘʞʝʣʽ ʰʚʠʜʢʦʩʪʽ) 

 

ʇʨʠʢʣʘʜ: ʟʛʠʥʘʥʥʷ ʧʝʨʝʜʧʣʽʯʯʷ. 

ʃʽʢʪʴʦʚʠʡ ʩʫʛʣʦʙ ï ʮʝ ʪʦʯʢʘ 

ʦʧʦʨʠ, ʤ'ʷʟ ʙʽʮʝʧʩʘ - ʩʠʣʘ, ʚʘʛʘ 

ʨʫʢʠ ʘʙʦ ʧʨʝʜʤʝʪʘ ʚ ʨʫʮʽ - 

ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʇʨʠʢʣʘʜʝʥʘ ʩʠʣʘ ʨʦʟʪʘʰʦʚʘʥʘ 

ʤʽʞ ʪʦʯʢʦʶ ʦʧʦʨʠ  ̔

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʉʠʣʘ ʤôʷʟʘ  ̔

ʩʠʣʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʥʽ 

ʚ ʧʨʦʪʠʣʝʞʥʽ ʩʪʦʨʦʥʠ. 

ʎʝ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʪʠʧ ʚʘʞʝʣʷ 

ʫ ʪʽʣʽ ʣʶʜʠʥʠ.  

 



Åɺʘʞʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʘ ʜʘʻ ʣʶʜʠʥʽ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʘʣʝʢʽ ʢʠʜʢʠ, ʩʠʣʴʥʽ ʫʜʘʨʠ, 

ʧʽʜʥʽʤʘʪʠ ʚʘʞʢʦʩʪʽ ʪʦʱʦ. ɸʣʝ ʥʽʱʦ ʫ ʩʚʽʪʽ ʥʝ ʜʘʻʪʴʩʷ 

ʜʘʨʤʘ.  

Åʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʦʛʦ ʱʦʙ, ʟʛʠʥʘʶʯʠ ʨʫʢʫ ʚ ʣʽʢʪʴʦʚʦʤʫ 

ʩʫʛʣʦʙʽ, ʧʝʨʝʤʽʱʘʪʠ ʚʘʥʪʘʞ ʤʘʩʦʶ 1 ʢʛ (ʪʦʙʪʦ ʜʦʣʘʪʠ ʩʠʣʫ 

ʚʘʛʠ 10 ʅ), ʜʚʦʛʦʣʦʚʠʡ ʤ'ʷʟ ʧʣʝʯʘ ʧʦʚʠʥʝʥ ʨʦʟʚʠʥʫʪʠ ʩʠʣʫ 

100-200 ʅ.  

Åʆʪʞʝ, ʤʠ ʚʠʛʨʘʻʤʦ ʫ ʰʚʠʜʢʦʩʪʽ ʽ ʧʦʪʫʞʥʦʩʪʽ ʨʫʭʫ ʮʽʥʦʶ 

ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʤ'ʷʟʦʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ.  



Åɹʽʣʴʰʽʩʪʴ ʢʽʩʪʢʦʚʦ-ʤ'ʷʟʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʬʫʥʢʮʽʦʥʫʻ ʪʘʢ, ʱʦ ʧʨʠ 

ʾʭ ʨʦʙʦʪʽ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʛʨʘʰʫ ʚ ʩʠʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʛʨʘʰ ʫ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ. ʊʦʙʪʦ ʚ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʤʫ ʘʧʘʨʘʪʽ 

ʣʶʜʠʥʠ ʛʦʣʦʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʝʣʽ ʰʚʠʜʢʦʩʪʽ (ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʚʘʞʝʣʽʚ ʩʠʣʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʛʨʘʰ ʫ ʩʠʣʽ ʟʘ 

ʨʘʭʫʥʦʢ ʧʨʦʛʨʘʰʫ ʚ ʧʝʨʝʤʽʱʝʥʥʽ). 

Åʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ ʚʘʞʝʣʽʚ ʫ ʪʽʣʽ  

ʇʝʨʝʚʘʛʠ: ʩʪʚʦʨʶʶʪʴ ʚʝʣʠʢʫ ʰʚʠʜʢʽʩʪʴ  ̔ ʘʤʧʣʽʪʫʜʫ ʨʫʭʽʚ, 

ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʤʽʱʫʚʘʪʠ ʢʽʥʮʽʚʢʠ ʪʘ ʽʥʰʽ ʯʘʩʪʠʥʠ ʪʽʣʘ. 

ʅʝʜʦʣʽʢʠ: ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʫʭʫ ʧʦʪʨʽʙʥʝ 

ʚʝʣʠʢʝ ʟʫʩʠʣʣʷ ʤ'ʷʟʽʚ ʯʝʨʝʟ ʢʦʨʦʪʢʝ ʧʣʝʯʝ ʩʠʣʠ ʤôʷʟʽʚ. 



Åʆʪʞʝ, ʟʘ ʢʽʣʴʢʽʩʪʶ ʚ ʪʽʣʽ ʣʶʜʠʥʠ ʙʽʣʴʰʝ ʚʘʞʝʣʽʚ ʰʚʠʜʢʦʩʪʽ 

(ʚʘʞʝʣʽʚ 3-ʛʦ ʨʦʜʫ). ʏʦʤʫ ʩʘʤʝ ʚʘʞʝʣʽ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʚʘʞʘʶʪʴ? 

 ʐʚʠʜʢʽʩʪʴ ʽ ʘʤʧʣʽʪʫʜʘ ʨʫʭʫ ʚʘʞʣʠʚʽʰʽ ʟʘ ʩʠʣʫ.  

ʊʽʣʦ ʣʶʜʠʥʠ ʙʽʣʴʰʝ ʧʨʠʩʪʦʩʦʚʘʥʝ ʜʦ ʰʚʠʜʢʠʭ, ʪʦʯʥʠʭ ʽ 

ʢʦʦʨʜʠʥʦʚʘʥʠʭ ʨʫʭʽʚ (ʭʦʜʴʙʘ, ʙʽʛ, ʭʚʘʪʘʣʴʥʽ ʨʫʭʠ), ʘ ʥʝ ʜʦ 

ʧʽʜʥʷʪʪʷ ʚʝʣʠʢʠʭ ʚʘʥʪʘʞʽʚ. ʅʘʧʨʠʢʣʘʜ, ʨʫʢʘ, ʥʦʛʘ ʘʙʦ ʱʝʣʝʧʘ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʨʫʭʽʚ ʽ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʪʠ 

ʧʦʣʦʞʝʥʥʷ. 

 ɹʫʜʦʚʘ ʤôʷʟʽʚ ʽ ʩʫʛʣʦʙʽʚ ʪʘʢʘ, ʱʦ ʩʪʚʦʨʶʻ ʚʘʞʝʣʽ 3-ʛʦ ʨʦʜʫ.  

ɹʽʣʴʰʽʩʪʴ ʤôʷʟʽʚ ʢʨʽʧʣʷʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ʩʫʛʣʦʙʘ, ʥʽʞ ʪʦʯʢʘ 

ʧʨʠʢʣʘʜʝʥʥʷ ʦʧʦʨʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʢʽʥʮʽʚʢʠ 

ʘʙʦ ʽʥʰʦʾ ʯʘʩʪʠʥʠ ʪʽʣʘ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʩʠʣʠ, ʘʣʝ ʚʦʥʘ 

ʨʫʭʘʻʪʴʩʷ ʰʚʠʜʢʦ ʽ ʟ ʚʝʣʠʢʦʶ ʘʤʧʣʽʪʫʜʦʶ. 



ʎʽʢʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʚʘʞʝʣʽʚ ʚʩʽʭ ʨʦʜʽʚ ʻ ʥʠʞʥʷ ʱʝʣʝʧʘ - ʚʦʥʘ 

ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʪʨʴʦʭ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ: 

Åʷʢ ʚʘʞʽʣʴ 1 ʨʦʜʫ (ʚʘʞʽʣʴ ʨʽʚʥʦʚʘʛʠ, ʙʘʣʘʥʩʫʚʘʥʥʷ), ʢʦʣʠ 

ʣʶʜʠʥʘ ʧʨʦʩʪʦ ʚʽʜʢʨʠʚʘʻ ʽ ʟʘʢʨʠʚʘʻ ʨʦʪʘ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ;  

Åʷʢ ʚʘʞʽʣʴ ʰʚʠʜʢʦʩʪʽ (ʚʘʞʽʣʴ 3 ʨʦʜʫ), ʢʦʣʠ ʣʶʜʠʥʘ ʢʫʩʘʻ ʘʙʦ 

ʧʝʨʝʞʦʚʫʻ ʾʞʫ;  

Åʷʢ ʚʘʞʽʣʴ ʩʠʣʠ (ʚʘʞʽʣʴ 2 ʨʦʜʫ), ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʨʦʟʛʨʠʟʪʠ 

ʱʦʩʴ ʪʚʝʨʜʝ, ʽ ʣʶʜʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʨʝʥʝʚʽ ʟʫʙʠ, ʧʨʠ 

ʮʴʦʤʫ ʧʣʝʯʝ ʩʠʣʠ ʦʧʦʨʫ ʟʤʝʥʰʫʻʪʴʩʷ. 



3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʫʛʣʦʙʽʚ 

 

ʉʫʛʣʦʙ (ʣʘʪ. articulatio) ï ʮʝ ʨʫʭʦʤʝ ʟ'ʻʜʥʘʥʥʷ ʢʽʩʪʦʢ 
ʩʢʝʣʝʪʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʟʥʫ ʩʪʫʧʽʥʴ ʨʫʭʣʠʚʦʩʪʽ.  

ʉʫʛʣʦʙʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʟʘ 
ʙʫʜʦʚʦʶ, ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʟʘ ʬʦʨʤʦʶ ʩʫʛʣʦʙʦʚʠʭ 
ʧʦʚʝʨʭʦʥʴ. 

 

1. ɿʘ ʙʫʜʦʚʦʶ (ʤʦʨʬʦʣʦʛʽʻʶ) 

Åʇʨʦʩʪʽ ʩʫʛʣʦʙʠ ï ʟ'ʻʜʥʫʶʪʴ ʜʚʽ ʢʽʩʪʢʠ. 

Åʉʢʣʘʜʥʽ ʩʫʛʣʦʙʠ ï ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʥʽʞ ʜʚʽ ʢʽʩʪʢʠ. 

Åʂʦʤʧʣʝʢʩʥʽ ʩʫʛʣʦʙʠ ï ʤʘʶʪʴ ʚʥʫʪʨʽʰʥʽʡ ʭʨʷʱʦʚʠʡ ʜʠʩʢ 
ʘʙʦ ʤʝʥʽʩʢ (ʥʘʧʨʠʢʣʘʜ, ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ). 

Åʂʦʤʙʽʥʦʚʘʥʽ ʩʫʛʣʦʙʠ ï ʢʽʣʴʢʘ ʩʫʛʣʦʙʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ 
ʨʘʟʦʤ (ʥʘʧʨʠʢʣʘʜ, ʩʢʨʦʥʝʚʦ-ʥʠʞʥʴʦʱʝʣʝʧʥʠʡ ʩʫʛʣʦʙ). 



2. ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ (ʩʪʫʧʝʥʝʤ ʨʫʭʣʠʚʦʩʪʽ) 

Åʅʝʨʫʭʦʤʽ (ʩʠʥʘʨʪʨʦʟʠ) ï ʤʘʡʞʝ ʥʝ ʤʘʶʪʴ ʨʫʭʫ 

(ʥʘʧʨʠʢʣʘʜ, ʰʚʠ ʯʝʨʝʧʘ). 

Åʅʘʧʽʚʨʫʭʦʤʽ (ʘʤʬʽʘʨʪʨʦʟʠ) ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʥʽʤʘʣʴʥʠʡ 

ʨʫʭ (ʥʘʧʨʠʢʣʘʜ, ʤʽʞʭʨʝʙʮʝʚʽ ʜʠʩʢʠ). 

Åʈʫʭʦʤʽ (ʜʽʘʨʪʨʦʟʠ) ï ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʨʫʭʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʢʫʣʴʰʦʚʠʡ ʘʙʦ ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ). 



ˤ͙͙͒ ͎͍ͫͯͦ͋͜͡ ͊͘ ͺͯͤ͟ͼ͜ΊΌ 


