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1. ʆʨʛʘʥʠʟʘʮʠʿʘ ʠ ʠʟʨʘʜʘ ʇʣʘʥʘ ʠ ʧʨʦʛʨʘʤʘ      

ɿʠʤʩʢʝ ʩʣʫʞʙʝ  
      

ʆʧʝʨʘʪʠʚʥʠ ʧʨʦʛʨʘʤ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʿʝ ʠʟʨʘʹʝʥ ʫ ʩʢʣʘʜʫ ʩʘ ʦʜʨʝʜʙʘʤʘ 

ɿɸʂʆʅɸ ʆ ɱɸɺʅʀʄ ʇʋʊɽɺʀʄɸ, ɿɸʂʆʅɸ ʆ ɹɽɿɹɽɼʅʆʉʊʀ ʉɸʆɹʈɸɴɸɱɸ, 

ɿɸʂʆʅɸ ʆ ɿɸʐʊʀʊʀ ɾʀɺʆʊʅɽ ʉʈɽɼʀʅɽ, ʇʈɸɺʀʃʅʀʂɸ ʆ ʆɼʈɾɸɺɸɳʋ 

ɼʈɾɸɺʅʀʍ ʇʋʊɽɺɸ, ʇʈɸɺʀʃʅʀʂɸ ʆ ʉɸʆɹʈɸɴɸɱʅʆɱ ʉʀɻʅɸʃʀɿɸʎʀɱʀ ʠ 

ʆɼʃʋʂɽ ʆ ʂʆʄʋʅɸʃʅʆʄ ʋʈɽɫɽɳʋ ɻʈɸɼɸ ʅʆɺʆɻ ʉɸɼɸ. 

   ɿʠʤʩʢʘ ʩʣʫʞʙʘ, ʦʜʥʦʩʥʦ ʟʠʤʩʢʦ ʦʜʨʞʘʚʘˁʝ ʧʫʪʝʚʘ ʿʝ ʩʘʤʦ ʿʝʜʘʥ ʩʝʛʤʝʥʪ ʫ 

ʩʢʣʦʧʫ ʨʝʜʦʚʥʦʛ ʦʜʨʞʘʚʘˁʘ ʧʫʪʝʚʘ ʟʙʦʛ ʠʟʫʟʝʪʥʠʭ ʧʨʠʣʠʢʘ ʢʦʿʝ ʥʘʩʪʘʿʫ ʥʘ 

ʧʫʪʝʚʠʤʘ, ʧʨʝ ʩʚʝʛʘ ʢʦʜ ʧʦʣʝʜʠʮʝ, ʩʥʝʛʘ, ʛʨʘʜʘ, ʣʝʜʘ ʠ ʜʨʫʛʠʭ ʧʨʠʣʠʢʘ. ɿʙʦʛ ʪʦʛʘ 

ʩʝ ʤʦʨʘʤʦ ʟʘ ˁʫ ʧʦʩʝʙʥʦ ʜʦʙʨʦ ʧʨʠʧʨʝʤʠʪʠ. ʉʚʝ ʟʘʭʚʘʪʝ ʫ ʚʝʟʠ ʩʘ ɿʠʤʩʢʦʤ 

ʩʣʫʞʙʦʤ ʿʝ ʧʦʪʨʝʙʥʦ ʥʘʧʨʘʚʠʪʠ ʧʨʘʚʦʚʨʝʤʝʥʦ. 

ɹʝʟʙʝʜʥʦ ʦʜʚʠʿʘˁʝ ʩʘʦʙʨʘ˂ʘʿʘ ʥʠʿʝ ʧʦʪʨʝʙʥʦ ʩʘʤʦ ʫ ʠʥʜʠʚʠʜʫʘʣʥʦʤ, 

ʧʨʠʚʘʪʥʦʤ ʠʥʪʝʨʝʩʫ ʠʣʠ ʠʥʪʝʨʝʩʫ ʧʦʿʝʜʠʥʠʭ ʧʨʝʜʫʟʝ˂ʘ, ʥʝʛʦ ʧʦʩʪʦʿʠ ʠ 

ʦʧʰʪʝʜʨʫʰʪʚʝʥʘ ʧʦʪʨʝʙʘ ʜʘ ʩʝ ʧʫʪʝʚʠ ʠ ʫʣʠʮʝ ʪʘʢʦ ʦʜʨʞʘʚʘʿʫ ʜʘ ʧʦ ˁʠʤʘ ʠ ʫ 

ʦʪʝʞʘʥʠʤ ʟʠʤʩʢʠʤ ʫʩʣʦʚʠʤʘ ʤʦʞʝ ʥʝʩʤʝʪʘʥʦ ʠ ʙʝʟʙʝʜʥʦ ʜʘ ʩʝ ʦʜʚʠʿʘ ʩʘʦʙʨʘ˂ʘʿ. 

ʊʦ ʿʝ ʧʨʦʧʠʩʘʥʦ ʠ ʟʘʢʦʥʠʤʘ. 

ɸʢʪʠʚʥʦʩʪʠ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʧʣʘʥʠʨʘʿʫ ʩʝ ʠ ʠʟʚʦʜʝ ʥʘ ʦʩʥʦʚʫ ʙʨʦʿʥʠʭ ʠ ʦʙʠʤʥʠʭ 

ʟʥʘˁʘ ʨʘʟʥʠʭ ʥʘʫʯʥʠʭ ʜʠʩʮʠʧʣʠʥʘ ʠ ʘʢʪʫʝʣʥʦʛ ʩʪʘˁʘ ʪʝʭʥʠʢʝ, ʪʘʢʦ ʜʘ ʩʝ ʦʤʦʛʫ˂ʝ 

ʥʝʩʤʝʪʘʥʠ ʪʦʢʦʚʠ ʩʘʙʨʘ˂ʘʿʘ ʠ ʙʝʟʙʝʜʥʦʩʪ ʩʘʦʙʨʘ˂ʘʿʘ ʠ ʫ ʪʝʰʢʠʤ ʠ ʧʨʦʤʝʥˀʠʚʠʤ 

ʚʨʝʤʝʥʩʢʠʤ ʫʩʣʦʚʠʤʘ ʪʦʢʦʤ ʟʠʤʝ. 

ʈʘʟʣʠʯʠʪʠ ʩʫ ʫʩʣʦʚʠ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ ʟʘʭʪʝʚʠ ʫ ʢʦʿʠʤʘ ʩʝ ʦʜʚʠʿʘ ʟʠʤʩʢʘ ʩʣʫʞʙʘ, 

ʫʥʫʪʘʨ ʥʘʩʝˀʝʥʠʭ ʤʝʩʪʘ, ʩʝʣʘ ʠ ʛʨʘʜʦʚʘ, ʢʘʦ ʠ ʠʟʚʘʥ ˁʠʭ ʥʘ ʜʨʞʘʚʥʠʤ ʧʫʪʝʚʠʤʘ. 

ɽʬʠʢʘʩʥʘ ʟʠʤʩʢʘ ʩʣʫʞʙʘ ʪʨʝʙʘ ʙʣʘʛʦʚʨʝʤʝʥʠʤ ʘʢʮʠʿʘʤʘ ʜʘ ʦʙʝʟʙʝʜʠ ʧʨʦʭʦʜʥʦʩʪ 

ʫʣʠʮʘ ʠ ʧʫʪʝʚʘ ʫ ʥʘʩʝˀʠʤʘ ʠ ʛʣʘʚʥʝ ʤʨʝʞʝ ʧʫʪʝʚʘ ʠʟʚʘʥ ˁʠʭ. 

ɿʘʰʪʠʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʿʝ ʦʙʘʚʝʟʘ ʩʚʠʭ, ʧʘ ʠ ʧʫʪʘʨʘ. ɼʘʥʘʩ ʩʝ ʨʘʩʧʦʣʘʞʝ 

ʟʥʘˁʠʤʘ ʦ ʤʦʛʫ˂ʠʤ ʫʪʠʮʘʿʠʤʘ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʢʘʦ ʠ ʦ 

ʧʨʝʜʥʦʩʪʠʤʘ ʠʣʠ ʥʝʜʦʩʪʘʮʠʤʘ ʧʦʿʝʜʠʥʠʭ ʧʦʩʪʫʧʘʢʘ ʢʦʿʝ ʦʥʘ ʩʧʨʦʚʦʜʠ. ʇʦʩʣʝʜˁʝ 

ʜʝʮʝʥʠʿʝ ʦʩʪʚʘʨʝʥ  ʿʝ ʥʘʧʨʝʜʘʢ ʫ ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʝ ʠ ʦʨʛʘʥʠʟʘʮʠʿʝ, ʠʟʚʝʜʝʥ ʿʝ 

ʚʝʣʠʢʠ ʙʨʦʿ ʝʢʩʧʝʨʠʤʝʥʘʪʘ ʠ ʬʦʨʤʠʨʘʥʘ ʿʝ ʟʥʘʯʘʿʥʘ ʙʘʟʘ ʥʘʫʯʥʦ ʜʦʙʠʿʝʥʠʭ 

ʧʦʜʘʪʘʢʘ. 

ʈʘʜ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʿʝ ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʟʥʘʪʥʦ ʧʦʙʦˀʰʘʥ ʫ ʧʦʛʣʝʜʫ ʟʘʰʪʠʪʝ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʧʨʝ ʩʚʝʛʘ ʫʚʦʹʝˁʝʤ ʧʦʩʪʫʧʘʢʘ ʨʘʩʠʧʘˁʘ ʚʣʘʞʥʝ ʩʦʣʠ, 

ʫʚʦʹʝˁʝʤ ʤʘʰʠʥʘ ʩʘ ʝʣʝʢʪʨʦʥʩʢʠʤ ʫʧʨʘʚˀʘˁʝʤ ʠ ʝʣʝʢʪʨʦʥʩʢʦʤ ʦʙʨʘʜʦʤ 
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ʧʦʜʘʪʘʢʘ, ʨʘʜʦʤ  ʤʘʰʠʥʘ ʠ ʫʨʝʹʘʿʘ ʟʘ ʧʦʩʠʧʘˁʝ ʢʦʜ ʢʦʿʠʭ ʩʝ ʢʦʣʠʯʠʥʘ ʩʦʣʠ 

ʧʨʠʣʘʛʦʹʘʚʘ ʙʨʟʠʥʠ ʢʨʝʪʘˁʘ, ʙʦˀʠʤ ʥʘʯʠʥʠʤʘ ʦʩʤʘʪʨʘˁʘ ʚʨʝʤʝʥʩʢʝ ʩʠʪʫʘʮʠʿʝ 

ʥʘ ʧʫʪʝʚʠʤʘ ʠ ʪʘʯʥʠʿʠʤ ʧʨʦʛʥʦʟʘʤʘ ʚʨʝʤʝʥʘ, ʢʘʦ ʠ ʟʘʭʚʘˀʫʿʫ˂ʠ ʦʧʪʠʤʠʟʘʮʠʿʠ 

ʇʣʘʥʘ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ. 

ʋʯʠˁʝʥʠ ʩʫ ʙʨʦʿʥʠ ʧʦʢʫʰʘʿʠ ʜʘ ʩʝ ʩʥʝʛ ʠ ʣʝʜ ʫʢʣʦʥʝ ʩʘ ʧʫʪʝʚʘ ʩʘ ʠʥʪʝʥʟʠʚʥʠʤ 

ʩʘʦʙʨʘ˂ʘʿʝʤ ʧʦʤʦ˂ʫ ʩʨʝʜʩʪʘʚʘ ʢʦʿʘ ʙʠ ʙʠʣʘ ʤʘˁʝ ʰʪʝʪʥʘ ʧʦ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʧʦ 

ʧʨʠʭʚʘʪˀʠʚʦʿ ʮʝʥʠ, ʘ ʫʟ ʠʩʪʝ ʠʣʠ ʩʣʠʯʥʝ ʝʬʝʢʪʝ ʢʘʦ ʰʪʦ ʩʫ ʦʥʠ ʢʦʿʠ ʩʝ ʧʦʩʪʠʞʫ 

ʧʦʩʠʧʘˁʝʤ ʩʦʣʠ ʟʘ ʦʪʘʧʘˁʝ. ʊʠ ʧʦʢʫʰʘʿʠ ʜʦ ʩʘʜʘ ʫʛʣʘʚʥʦʤ ʥʠʩʫ ʜʘʣʠ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ ʨʝʟʫʣʪʘʪʝ. ʊʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʧʨʠʤʝʥʘ ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ, ʢʘʦ 

ʘʣʪʝʨʥʘʪʠʚʘ ʧʨʠʤʝʥʠ ʩʦʣʠ ʟʘ ʦʪʘʧʘˁʝ, ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʩʝ ʫʩʣʦʚʠ ʥʘ ʧʫʪʝʚʠʤʘ 

ʧʦʙʦˀʰʘʚʘʿʫ ʩʘʤʦ ʧʨʠʚʨʝʤʝʥʦ ʠ ʧʨʦʣʘʟʥʦ, ʘ  ʧʨʠ ʪʦʤʝ ʥʝʤʘ ʙʦˀʠʭ ʝʢʦʣʦʰʢʠʭ ʠ 

ʝʢʦʥʦʤʩʢʠʭ ʝʬʝʢʘʪʘ. 

ɿʠʤʩʢʘ ʩʣʫʞʙʘ ʩʪʘʣʥʦ ʤʦʨʘ ʜʘ ʪʨʘʞʠ ʢʦʤʧʨʦʤʠʩ ʠʟʤʝʹʫ ʟʘʭʪʝʚʘ ʟʘ ʚʠʩʦʢʫ 

ʧʨʦʭʦʜʥʦʩʪ ʫʣʠʮʘ ʠ ʧʫʪʝʚʘ ʫʟ ʦʩʪʚʘʨʝˁʝ ʙʝʟʙʝʜʥʦʩʪʠ ʩʘʦʙʨʘ˂ʘʿʘ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ, 

ʠ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ  ʟʘʭʪʝʚʘ ʫ ʧʦʛʣʝʜʫ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʰʪʦ ʧʦʚʦˀʥʠʿʠʭ 

ʝʢʦʥʦʤʩʢʠʭ ʧʦʢʘʟʘʪʝˀʘ. 

ʇʦʩʝʙʥʦ ʧʦʚʦˀʥʝ ʝʬʝʢʪʝ ʥʘ ʙʝʟʙʝʜʥʦʩʪ ʩʘʦʙʨʘ˂ʘʿʘ ʧʦʢʘʟʘʣʘ ʿʝ ʧʨʠʤʝʥʘ 

ʧʦʩʪʫʧʢʘ ʧʦʩʠʧʘˁʘ ʨʘʩʪʚʦʨʦʤ ʩʦʣʠ. ʆʚʠʤ ʧʦʩʪʫʧʢʦʤ ʦʩʪʚʘʨʫʿʫ ʩʝ ʩʣʝʜʝ˂ʠ 

ʧʦʟʠʪʠʚʥʠ ʝʬʝʢʪʠ: ʙʦˀʝ ʧʨʠʿʘˁʘˁʝ, ʜʫʞʝ ʚʨʝʤʝ ʟʘʜʨʞʘʚʘˁʘ ʩʦʣʠ ʥʘ ʧʫʪʫ, 

ʧʦʩʠʧʘˁʝ ʙʝʟ ʧʨʦʙʣʝʤʘ ʠ ʫ ʦʪʝʞʘʥʠʤ ʚʨʝʤʝʥʩʢʠʤ ʫʩʣʦʚʠʤʘ, ʙʨʞʠ ʧʦʯʝʪʘʢ  

ʜʝʿʩʪʚʘ ʩʦʣʠ ʟʘ ʦʪʘʧʘˁʝ, ʜʠʿʘʛʨʘʤ ʨʘʩʠʧʘˁʘ ʿʝ ʨʘʚʥʦʤʝʨʘʥ, ʭʦʤʦʛʝʥ, ʤʦʛʫ˂ʥʦʩʪ 

ʧʨʠʤʝʥʝ ʠ ʧʨʠ ʥʠʞʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʥʝʛʦ ʧʨʠ ʨʘʩʠʧʘˁʫ ʯʚʨʩʪʝ ʩʦʣʠ. 

ʇʦʩʠʧʘˁʝʤ ʘʙʨʘʟʠʚʥʠʭ ʤʘʪʝʨʠʿʘʣʘ ʞʝʣʠ ʩʝ ʜʘ ʩʝ ʟʘʤʝʥʠ ʧʦʩʠʧʘˁʝ ʩʦʣʠ ʪʝ ʜʘ 

ʩʝ ʩʧʨʝʯʝ ʥʝʛʘʪʠʚʥʘ ʜʝʿʩʪʚʘ ʩʦʣʠ ʥʘ ʙʠˀʢʝ, ʚʦʟʠʣʘ ʠ ʛʨʘʹʝʚʠʥʝ. ʄʝʹʫʪʠʤ, ʟʘ 

ʨʘʟʣʠʢʫ ʦʜ ʩʦʣʠ ʟʘ ʦʪʘʧʘˁʝ, ʘʙʨʘʟʠʚʥʘ ʩʨʝʜʩʪʚʘ ʥʝ ʦʜʩʪʨʘˁʫʿʫ ʧʦʣʝʜʠʮʫ ʥʝʛʦ 

ˁʝʥʝ ʝʬʝʢʪʝ ʩʘʤʦ ʧʨʠʚʨʝʤʝʥʦ ʩʤʘˁʫʿʫ. ʊʠʤʝ ʩʝ ʤʘʣʦ ʧʦʙʦˀʰʘ ʧʨʠʿʘˁʘˁʝ 

ʚʦʟʠʣʘ ʥʘ ʧʦʜʣʦʛʫ ʢʦʿʝ ʿʝ ʦʜʣʫʯʫʿʫ˂ʝ ʟʘ ʧʫʪ ʢʦʯʝˁʘ ʠ ʩʪʘʙʠʣʥʦʩʪ ʚʦʞˁʝ. 

ɸʙʨʘʟʠʚʥʘ ʩʨʝʜʩʪʚʘ ʥʝ ʜʝʣʫʿʫ ʧʨʠ ʧʦʣʝʜʠʮʠ ʢʦʿʘ ʥʘʩʪʘʥʝ ʥʘ ʧʫʪʫ ʦʜ ʚʣʘʛʝ ʫ 

ʚʘʟʜʫʭʫ ʠʣʠ ʦʜ ʚʦʜʝ ʥʘ ʢʦʣʦʚʦʟʫ. ɸʥʘʣʠʟʝ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʥʝʟʛʦʜʘ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʩʝ 

ʧʦʩʠʧʘˁʝʤ ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ ʥʝ ʤʦʞʝ ʜʦʩʪʠ˂ʠ ʦʥʘ ʙʝʟʙʝʜʥʦʩʪ ʩʘʦʙʨʘ˂ʘʿʘ 

ʢʦʿʘ ʩʝ ʧʦʩʪʠʞʝ ʧʦʩʠʧʘˁʝʤ ʩʦʣʠ ʟʘ ʦʪʘʧʘˁʝ. ʇʦʩʠʧʘˁʝ ʨʠʟʣʝ ʠ ʜʨʫʛʠʭ 

ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ ʧʦʛʦʜʥʦ ʿʝ ʩʘʤʦ ʟʘ ʩʧʦʨʝʜʥʝ ʧʫʪʝʚʝ ʠ ʦʙʿʝʢʪʝ ʦʩʝʪˀʠʚʝ ʥʘ 

ʢʦʨʦʟʠʿʫ, ʢʘʦ ʰʪʦ ʩʫ ʤʦʩʪʦʚʠ. 

ʅʝʢʘ ʘʣʪʝʨʥʘʪʠʚʥʘ ʨʝʰʝˁʘ, ʢʘʦ  ʰʪʦ ʿʝ ʧʦʪʧʫʥʦ ʤʝʭʘʥʠʯʢʦ ʫʢʣʘˁʘˁʝ ʩʥʝʞʥʦʛ 

ʧʦʢʨʠʚʘʯʘ, ʧʦʪʧʫʥʠʤ ʯʠʰ˂ʝˁʝʤ ʯʝʪʢʘʤʘ ʠʣʠ ʫʛʨʘʜˁʦʤ ʛʨʝʿʘʯʘ ʠʩʧʦʜ ʢʦʣʦʚʦʟʘ, 

ʧʨʝʤʘʰʫʿʫ ʤʦʛʫ˂ʥʦʩʪ ʠ ʦʧʨʘʚʜʘʥʦʩʪ ʫʣʘʛʘˁʘ ʠ ʫ ʥʘʿʨʘʟʚʠʿʝʥʠʿʠʤ ʟʝʤˀʘʤʘ ʩʚʝʪʘ. 

ʇʦʰʪʦ ʩʫ ʛʨʘʥʠʮʝ ʨʘʟʚʦʿʘ ʥʝʦʛʨʘʥʠʯʝʥʝ, ʥʝ ʪʨʝʙʘ ʪʚʨʜʠʪʠ ʜʘ ʫ ʙʫʜʫ˂ʥʦʩʪʠ ʥʝ˂ʝ 
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ʜʦ˂ʠ ʜʦ ʥʦʚʠʭ ʨʝʰʝˁʘ, ʢʦʿʘ ʙʠ ʧʦ ʧʨʠʭʚʘʪˀʠʚʦʿ ʮʝʥʠ ʠ ʫʟ ʤʘˁʝ ʫʛʨʦʞʘʚʘˁʝ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʦʤʦʛʫ˂ʠʣʘ ʙʝʟʙʝʜʥʦ ʢʨʝʪʘˁʝ ʧʫʪʝʚʠʤʘ ʫ ʟʠʤʩʢʠʤ ʫʩʣʦʚʠʤʘ. 

ʉʦ ʟʘ ʪʦʧˀʝˁʝ, ʢʦʿʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʠ ʟʘ ʨʘʜ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʧʨʝʜʩʪʘʚˀʘ 

ʪʝʭʥʠʯʢʫ ʢʫʭʠˁʩʢʫ ʩʦ (NaCl). ɺʝ˂ ʜʝʮʝʥʠʿʘʤʘ ʩʝ ʩʦ ʠʥʪʝʥʟʠʚʥʦ ʨʘʩʠʧʘ ʧʦ 

ʧʫʪʝʚʠʤʘ, ʧʘ ʩʫ ʰʪʝʪʝ ʢʦʿʝ ʩʫ ʩʝ ʿʘʚʠʣʝ ʥʘ ʙʠˀʢʘʤʘ ʠ ʛʨʘʹʝʚʠʥʘʤʘ, ʟʙʦʛ ʩʚʦʿʝ 

ʫʧʘʜˀʠʚʦʩʪʠ ʠ ʠʥʪʝʥʟʠʪʝʪʘ, ʙʠʣʝ ʮʝʥʪʨʘʣʥʘ ʪʘʯʢʘ ʙʨʦʿʥʠʭ ʝʢʦʣʦʰʢʠʭ 

ʠʥʪʝʨʝʩʦʚʘˁʘ. ʉʠʤʧʪʦʤʠ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʥʘ ʙʠˀʢʘʤʘ ʟʙʦʛ ʜʝʿʩʪʚʘ ʩʦʣʠ ʟʘ 

ʦʪʘʧʘˁʝ ʩʫ ʚʝʦʤʘ ʩʣʠʯʥʠ ʩʠʤʧʪʦʤʠʤʘ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʟʙʦʛ ʥʝʜʦʩʪʘʪʢʘ ʚʦʜʝ ʠ 

ʢʘʣʠʿʫʤʘ ʢʘʦ ʠ ʟʙʦʛ ʦʧʪʝʨʝ˂ʝˁʘ ʝʤʠʩʠʿʦʤ ʛʘʩʦʚʘ ʠ ʧʨʘʰʠʥʝ. ɿʙʦʛ ʪʦʛʘ ʧʦʿʘʚʝ 

ʩʤʝʪˁʠ ʫ ʨʘʟʚʦʿʫ ʙʠˀʘʢʘ, ʦʩʠʤ ʨʝʪʢʠʭ ʠʟʫʟʝʪʘʢʘ, ʥʝ ʤʦʛʫ ʜʘ ʩʝ ʧʨʠʧʠʰʫ ʩʘʤʦ 

ʿʝʜʥʦʤ ʫʟʨʦʢʫ. 

ʆʤʝʪʘˁʝ ʝʢʦʣʦʰʢʠʭ ʬʫʥʢʮʠʿʘ ʟʝʣʝʥʠʣʘ ʢʦʿʝ ʩʝ ʥʘʣʘʟʠ ʧʦʨʝʜ ʧʫʪʝʚʘ, ʟʙʦʛ 

ʜʝʿʩʪʚʘ ʤʘʪʝʨʠʿʘʣʘ ʨʘʩʫʪʠʭ ʧʦ ʧʫʪʝʚʠʤʘ, ʥʘʨʦʯʠʪʦ ʿʝ ʟʥʘʯʘʿʥʦ ʫʥʫʪʘʨ ʛʨʘʜʦʚʘ,       

ʫʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʝʢʦʣʦʰʢʝ ʟʘʭʪʝʚʝ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ. ʇʨʠ ʪʦʤʝ ʪʨʝʙʘ 

ʧʦʩʤʘʪʨʘʪʠ ʫʢʫʧʥʘ ʜʝʿʩʪʚʘ ʥʘ ʙʠˀʢʝ ʩ ʦʙʟʠʨʦʤ ʜʘ ʩʝ ʥʝ ʤʦʛʫ ʠʩʢˀʫʯʠʪʠ ʫʪʠʮʘʿʠ 

ʩʪʘˁʘ ʟʝʤˀʠʰʪʘ ʠ ʚʦʜʝ ʫ ʟʝʤˀʠʰʪʫ. 

ʂʘʜʘ ʩʝ ʜʘʿʝ ʛʣʦʙʘʣʥʘ ʦʮʝʥʘ ʦ ʝʬʝʢʪʠʤʘ ʨʘʩʫʪʠʭ ʩʨʝʜʩʪʘʚʘ ʥʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ ʪʨʝʙʘ ʠʤʘʪʠ ʫ ʚʠʜʫ ʠ ʜʨʫʛʘ ʧʦʜʨʫʯʿʘ ʫʪʠʮʘʿʘ: ʥʘ ʧʨʠʤeʨ ʢʦʨʦʟʠʚʥʘ ʜʝʿʩʪʚʘ 

ʥʘ ʚʦʟʠʣʘ ʠ ʛʨʘʹʝʚʠʥʝ, ʤʦʛʫ˂ʝ ʟʘʛʘʹʠʚʘˁʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʧʨʘʰʠʥʦʤ ʢʦʿʘ 

ʥʘʩʪʘʿʝ ʧʨʠ ʨʘʩʠʧʘˁʫ ʘʙʨʘʟʠʚʥʠʭ ʤʘʪʝʨʠʿʘʣʘ ʧʦ ʧʫʪʝʚʠʤʘ, ʠʣʠ ʧʘʢ ʧʨʠ 

ʧʨʦʠʟʚʦʜˁʠ ʠʣʠ ʫʢʣʘˁʘˁʫ ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ. ʂʦʤʧʣʝʢʩʥʦʩʪ ʤʥʦʛʠʭ ʧʦʜʨʫʯʿʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʩʫ ʫ ʚʝʟʠ ʩʘ ʦʚʠʤ ʧʨʦʙʣʝʤʦʤ ʟʘʭʪʝʚʘʣʘ ʿʝ ʧʨʝʪʨʘʛʫ ʣʠʪʝʨʘʪʫʨʝ 

ʰʠʨʦʢʦʛ ʩʧʝʢʪʨʘ ʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘˁʝ ʧʦʥʝʢʘʜ ʧʨʦʪʠʚʫʨʝʯʥʠʭ ʠʩʢʫʩʪʘʚʘ. 

ɺʣʘʞʥʘ ʩʦ, ʧʦ ʧʦʩʪʫʧʢʫ ʧʦʟʥʘʪʦʤ ʧʦʜ ʥʘʟʠʚʦʤ FS30, ʥʘʩʪʘʿʝ ʥʘʚʣʘʞʠʚʘˁʝʤ 

ʩʫʚʝ ʩʦʣʠ ʥʘ ʜʠʩʢʫ ʟʘ ʧʦʩʠʧʘˁʝ, ʨʘʩʪʚʦʨʦʤ NaCl, CaCl2 ʠʣʠ MgCl2. ʆʜʥʦʩ ʩʫʚʝ 

ʩʦʣʠ NaCl ʠ ʪʝʯʥʦʛ ʨʘʩʪʚʦʨʘ ʿʝ 70:30, ʪʝ ʦʜ ʪʦʛʘ ʠ ʧʦʪʠʯʝ ʥʘʟʠʚ ʧʦʩʪʫʧʢʘ (FS ï ʦʜ 

ʥʝʤʘʯʢʦʛ feuchtes Salz). ʆʚʣʘʞʝˁʝʤ ʩʦʣʠ ʩʧʨʝʯʘʚʘ ʩʝ ʨʘʩʧʨʘʰʠʚʘˁʝ ʠ 

ʨʘʟʚʝʿʘʚʘˁʝ ʧʨʠʣʠʢʦʤ ʨʘʩʠʧʘˁʘ, ʦʤʦʛʫ˂ʫʿʫ ʩʝ ʚʝ˂ʝ ʰʠʨʠʥʝ ʨʘʜʘ, ʫʟ  ʫʿʝʜʥʘʯʝʥʠʿʫ 

ʨʘʩʧʦʜʝʣʫ, ʪʝ ʙʦˀʝ ʧʨʠʘˁʘˁʝ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʣʦʚʦʟʘ ʥʝʛʦ ʫ ʩʣʫʯʘʿʫ ʨʘʩʠʧʘˁʘ 

ʩʫʚʝ ʩʦʣʠ. ʆʩʠʤ ʪʦʛʘ, ʠ ʧʨʦʮʝʩ ʦʪʘʧʘˁʘ ʩʝ ʦʜʚʠʿʘ ʙʨʞʝ, ʘ ʢʦʣʦʚʦʟ ʦʩʪʘʿʝ ʜʫʞʝ ʙʝʟ 

ʣʝʜʘ. ɹʨʟʠʤ ʜʝʿʩʪʚʦʤ ʠ ʤʘʣʠʤ ʛʫʙʠʮʠʤʘ ʟʙʦʛ ʨʘʟʚʝʿʘʚʘˁʘ ʦʤʦʛʫ˂ʝʥʦ ʿʝ ʜʘ  ʩʝ 

ʨʘʩʠʧʘʿʫ ʤʘˁʝ ʢʦʣʠʯʠʥʝ ʚʣʘʞʥʝ ʩʦʣʠ ʫʟ ʠʩʪʦʚʨʝʤʝʥʦ ʚʝ˂ʫ ʝʬʠʢʘʩʥʦʩʪ. 

ʂʦʥʩʪʘʪʦʚʘʥʦ ʿʝ ʜʘ ʧʨʠʤʝʥʘ ʩʦʣʠ ʧʦʩʪʫʧʢʦʤ FS30 ʫ ʦʧʰʪʝʤ ʩʣʫʯʘʿʫ ʜʝʣʫʿʝ ʤʘˁʝ 

ʪʦʢʩʠʯʥʦ ʥʝʛʦ ʩʫʚʠ NaCl. 

ʇʦʩʠʧʘˁʝ ʚʣʘʞʥʝ ʩʦʣʠ ʠʟʚʘʥ ʥʘʩʝˀʝʥʠʭ ʤʝʩʪʘ ʿʘʢʦ ʩʝ ʨʘʰʠʨʠʣʦ ʪʦʢʦʤ 80-ʠʭ 

ʛʦʜʠʥʘ ʫ ʨʘʟʚʠʿʝʥʠʤ ʟʝʤˀʘʤʘ ɽʚʨʦʧʝ ʠ ɸʤʝʨʠʢʝ. ʆʜ ʧʦʯʝʪʢʘ 90-ʠʭ ʛʦʜʠʥʘ ʪʘʿ 

ʧʦʩʪʫʧʘʢ ʩʝ ʩʚʝ ʚʠʰʝ ʢʦʨʠʩʪʠ ʠ ʫʥʫʪʘʨ ʥʘʩʝˀʝʥʠʭ ʤʝʩʪʘ. ɼʘʥʘʩ ʿʝ ʪʦ ʩʪʘʥʜʘʨʜʥʠ 

ʧʦʩʪʫʧʘʢ  ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʫ ʨʘʟʚʠʿʝʥʠʤ ʟʝʤˀʘʤʘ. 
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ʂʘʜʘ ʩʝ ʤʘʰʠʥʝ ʠ ʫʨʝʹʘʿʠ ʟʘ ʪʨʝʪʠʨʘˁʝ ʩʘ ʚʣʘʞʥʦʤ ʩʦʣʠ ʧʨʘʚʠʣʥʦ ʧʨʠʤʝˁʫʿʫ, 

ʧʨʝʤʘ ʧʦʜʘʮʠʤʘ ʠʟ ʅʝʤʘʯʢʝ, ʫ ʪʦʢʫ ʿʝʜʥʝ ʩʝʟʦʥʝ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʤʦʞʝ ʜʘ ʩʝ  

ʦʩʪʚʘʨʠ ʫʰʪʝʜʘ ʧʦʪʨʦʰˁʝ ʩʦʣʠ ʫ ʧʨʦʩʝʢʫ ʦʢʦ 24% ʫ ʛʨʘʜʦʚʠʤʘ, ʠ ʜʦ 44% ʥʘ 

ʧʫʪʝʚʠʤʘ ʠʟʚʘʥ ʛʨʘʜʦʚʘ. ʊʠʤʝ ʩʝ ʟʥʘʪʥʦ ʩʤʘˁʫʿʫ ʠ ʤʦʛʫ˂ʠ ʨʠʟʠʮʠ ʦʜ ʰʪʝʪʥʠʭ 

ʫʪʠʮʘʿʘ ʥʘ ʦʢʦʣʠʥʫ. 

ʇʦʩʪʫʧʘʢ  ʨʘʩʠʧʘˁʘ ʚʣʘʞʥʝ ʩʦʣʠ FS5 ʟʘʩʥʦʚʘʥ  ʿʝ ʥʘ ʩʣʠʯʥʠʤ ʧʨʠʥʮʠʧʠʤʘ, ʘ 

ʨʘʩʠʧʘ ʩʝ ʧʨʝʪʭʦʜʥʦ ʧʨʠʧʨʝʤˀʝʥ NaCl ʩʘ 5% ʚʦʜʝ. ʅʝʢʠ ʦʜ ʝʬʝʢʘʪʘ ʩʫ ʩʣʠʯʥʠ 

ʢʘʦ ʢʦʜ ʧʦʩʪʫʧʢʘ FS30. 

ʋ ʞʝˀʠ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʧʨʠʤʝʥʘ ʩʦʣʠ ʟʘ ʦʪʘʧʘˁʝ  ʧʨʠʤʝˁʫʿʝ ʩʝ ʧʦʩʠʧʘˁʝ 

ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ, ʥʘʿʯʝʰ˂ʝ ʨʠʟʣʝ. ʄʝʹʫʪʠʤ, ʢʦʣʠʯʠʥʘ ʢʦʿʘ ʩʝ ʨʘʩʠʧʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʣʠʯʠʥʫ ʩʦʣʠ ʟʘ ʦʪʘʧʘˁʝ, ʟʘ ʧʦʩʪʠʟʘˁʝ 

ʩʣʠʯʥʦʛ ʝʬʝʢʪʘ, 10-20 ʧʫʪʘ ʚʝ˂ʘ. ʆʩʠʤ ʪʦʛʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʩʣʝ ʠʟʚʝʩʥʦʛ ʚʨʝʤʝʥʘ 

ʧʦʥʦʚʦ ʧʦʩʫʪʠ ʘʙʨʘʟʠʚʥʦ ʩʨʝʜʩʪʚʦ, ʿʝʨ ʿʝ ʥʘʢʦʥ ʧʨʦʣʘʩʢʘ 300-500 ʚʦʟʠʣʘ ʦʥʦ 

ʦʜʙʘʯʝʥʦ ʩʘ ʪʨʘʛʘ ʪʦʯʢʦʚʘ. ʊʦ ʫʟʨʦʢʫʿʝ ʠ ʚʝ˂ʝ ʬʠʥʘʥʩʠʿʩʢʦ ʘʥʛʘʞʦʚʘˁʝ ʟʘ 

ʥʘʙʘʚʢʫ, ʪʨʘʥʩʧʦʨʪ, ʧʦʩʠʧʘˁʝ ʠ ʩʢʫʧˀʘˁʝ. ʅʘʠʤʝ, ʘʙʨʘʟʠʚʥʘ ʩʨʝʜʩʪʚʘ ʤʦʨʘʿʫ 

ʧʦʥʦʚʦ ʜʘ ʩʝ ʩʘʢʫʧʝ ʠ ʜʘ ʩʝ ʦʜʥʝʩʫ ʜʦ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʜʝʧʦʥʠʿʘ, ʠʣʠ ʜʘ ʩʝ 

ʨʝʮʠʢʣʠʨʘʿʫ. 

ʄʦʛʫ ʩʝ ʥʘʚʝʩʪʠ ʩʣʝʜʝ˂ʠ ʝʢʦʣʦʰʢʠ ʧʨʦʙʣʝʤʠ ʢʦʿʠ ʥʘʩʪʘʿʫ ʧʨʠ ʫʧʦʪʨʝʙʠ 

ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ: ʟʘʛʘʹʝˁʝ ʦʢʦʣʠʥʝ ʦʜʣʘʛʘˁʝʤ ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ 

(ʨʠʟʣʝ) ʫ ʧʦʜʨʫʯʿʠʤʘ ʩʘ ʟʝʣʝʥʠʣʦʤ, ʧʨʠʩʫʪʥʦʩʪ ʪʝʰʢʠʭ ʤʝʪʘʣʘ ʠ ʜʝʧʦʥʦʚʘˁʝ 

ʢʦʨʠʰ˂ʝʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʢʘʦ ʩʧʝʮʠʿʘʣʥʦʛ ʦʪʧʘʜʘ. ʅʘ ʦʩʥʦʚʫ ʥʘʚʝʜʝʥʦʛ ʨʘʩʠʧʘˁʘ 

ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʩʤʘʪʨʘ ʝʢʦʣʦʰʢʠ ʧʦʚʦˀʥʠʿʦʤ ʘʣʪʝʨʥʘʪʠʚʦʤ 

ʨʘʩʠʧʘˁʫ ʩʦʣʠ. ʇʦʩʠʧʘˁʝ ʦʚʘʢʚʠʭ ʩʨʝʜʩʪʘʚʘ ʪʨʝʙʘ ʧʨʠʤʝˁʠʚʘʪʠ ʩʘʤʦ ʥʘ 

ʩʧʦʨʝʜʥʠʤ ʧʫʪʝʚʠʤʘ ʠ ʥʘ ʦʙʿʝʢʪʠʤʘ ʧʦʩʝʙʥʦ ʦʩʝʪˀʠʚʠʤ ʥʘ ʢʦʨʦʟʠʿʫ, ʢʘʦ ʰʪʦ ʩʫ 

ʤʦʩʪʦʚʠ. 
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1.1 ʈʝʯʥʠʢ ʧʦʿʤʦʚʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ 

 

 ɿʠʤʩʢʘ ʩʣʫʞʙʘ ʿʝ ʧʦʿʘʤ ʠ ʫʦʙʠʯʘʿʝʥʠ ʠʟʨʘʟ ʟʘ ʯʠʪʘʚ ʥʠʟ ʨʘʜˁʠ, ʤʝʨʘ, 
ʧʦʩʪʫʧʘʢʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʫ ʟʠʩʢʦʤ ʧʝʨʠʦʜʫ. ʋ ʧʣʘʥʠʨʘˁʫ, ʦʨʛʘʥʠʟʘʮʠʿʠ ʠ 

ʩʧʨʦʚʦʹʝˁʫ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʥʝʦʧʭʦʜʥʘ ʿʝ ʩʘʨʘʜˁʘ ʥʠʟʘ ʧʨʘʚʥʠʭ ʩʫʙʿʝʢʘʪʘ ʦʜ 

ʩʪʨʘʥʝ ʜʨʞʘʚʥʠʭ ʦʨʛʘʥʘ ʠ ʦʨʛʘʥʘ ʣʦʢʘʣʥʝ ʩʘʤʦʫʧʨʘʚʝ, ʧʨʝʢʦ ʦʨʛʘʥʘ ʢʦʿʠ 

ʫʧʨʘʚˀʘʿʫ ʠ ʛʦʩʧʦʜʘʨʝ ʧʫʪʝʚʠʤʘ ʢʘʦ ʿʘʚʥʠʤ ʜʦʙʨʦʤ, ʜʦ ʥʝʧʦʩʨʝʜʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ 

ʠʟʚʦʹʘʯʘ ʧʣʘʥʠʨʘʥʠʭ ʨʘʜʦʚʘ.   

 ʋ ʩʚʠʤ ʘʢʪʠʚʥʦʩʪʠʤʘ ʚʝʟʘʥʠʤ ʟʘ ʟʠʤʩʢʫ ʩʣʫʞʙʫ ʢʦʨʠʩʪʝ ʩʝ ʨʘʟʥʠ ʧʦʿʤʦʚʠ 

ʧʨʘʚʥʝ, ʪʝʭʥʠʯʢʝ, ʧʨʠʨʦʜʥʝ ʠ ʝʢʦʥʦʤʩʢʝ ʥʘʨʘʚʠ, ʘʣʠ ʦʧʰʪʝ ʧʨʠʭʚʘ˂ʝʥʠ ʫ 

ʩʧʝʮʠʿʘʣʥʠʤ ʟʘʥʠʤʘˁʠʤʘ ʚʝʟʘʥʠʤ ʟʘ ʟʠʤʩʢʫ ʩʣʫʞʙʫ. 

 ɼʦʛʘʹʘ ʩʝ ʜʘ ʥʝʢʠ ʧʦʿʘʤ, ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʫ ʜʦʢʫʤʝʥʪʠʤʘ ʚʝʟʘʥʠʤ ʟʘ ʟʠʤʩʢʫ 

ʩʣʫʞʙʫ, ʠʣʠ ʫ ʦʧʝʨʘʪʠʚʥʠʤ ʧʦʩʪʫʧʮʠʤʘ ʫ ʨʘʜʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʥʝ ʩʭʚʘʪʘʿʫ ʩʚʠ ʥʘ 

ʠʩʪʠ ʥʘʯʠʥ. ʊʦ ʧʦʥʝʢʘʜ ʠʟʘʟʠʚʘ ʥʝʩʫʛʣʘʩʠʮʝ ʠʣʠ ʜʚʦʫʤˀʝˁʝ, ʘ ʨʘʟʣʠʯʠʪʦ 

ʪʫʤʘʯʝˁʝ ʥʘʞʘʣʦʩʪ ʤʦʞʝ ʠʤʘʪʠ ʟʘ ʧʦʩʣʝʜʠʮʫ ʥʝʧʦʧʨʘʚˀʠʚʝ ʰʪʝʪʝ, ʢʘʢʦ 

ʤʘʪʝʨʠʿʘʣʥʝ, ʪʘʢʦ ʠ ʥʝʤʘʪʝʨʠʿʘʣʥʝ. 

 ʅʝʤʘ ʜʚʦʫʤˀʝˁʘ ʜʘ ʟʥʘʯʝˁʝ ʧʦʿʤʘ Ăʧʦʣʝʜʠʮʘñ ʢʦʿʝ ʤʦʨʘ ʙʠʪʠ ʠʩʪʦ ʫ 

ʦʧʝʨʘʪʠʚʥʠʤ ʧʣʘʥʦʚʠʤʘ, ʠʟʚʝʰʪʘʿʠʤʘ ʦ ʩʪʘˁʫ, ʧʦʣʠʮʠʿʩʢʠʤ ʟʘʧʠʩʥʠʮʠʤʘ ʠʣʠ 

ʩʫʜʩʢʠʤ ʧʨʦʮʝʩʠʤʘ. ʅʝʿʝʜʥʘʢʦ, ʠʣʠ ʯʘʢ ʧʦʪʧʫʥʦ ʨʘʟʣʠʯʠʪʦ ʪʫʤʘʯʝˁʝ, ʠʣʠ 

ʩʭʚʘʪʘˁʝ ʦʜʨʝʹʝʥʦʛ ʧʦʿʤʘ ʠʟ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʠʤʘ ʥʘʞʘʣʦʩʪ ʧʦʥʝʢʘʜ ʟʘ ʧʦʩʣʝʜʠʮʫ 

ʥʝʧʦʧʨʘʚˀʠʚʝ ʰʪʝʪʝ. 

 ʀʟ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʭ ʨʘʟʣʦʛʘ, ʢʦʨʠʩʪʝ˂ʠ ʠʩʢʫʩʪʚʘ ʨʘʟʚʠʿʝʥʠʿʠʭ ʟʝʤʘˀʘ, 

ʠʟʨʘʹʝʥ ʿʝ ʨʝʯʥʠʢ ʧʦʿʤʦʚʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʢʦʿʠ ʿʝ ʧʨʠʣʘʛʦʹʝʥ ʥʘʰʠʤ ʫʩʣʦʚʠʤʘ, ʩʘ 

ʞʝˀʦʤ ʜʘ ʩʝ ʦʜʨʝʹʝʥʠ ʧʦʿʤʦʚʠ ʩʪʘʥʜʘʨʜʠʟʫʿʫ ʫ ʩʚʠʤ ʜʦʢʫʤʝʥʪʠʤʘ ʢʦʿʠ ʩʝ ʙʘʚʝ 

ʟʠʤʩʢʦʤ ʩʣʫʞʙʦʤ.  
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ɺʨʝʤʝ / ʢʣʠʤʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʌʠʟʠʢʘʣʥʘ ʚʝʣʠʯʠʥʘ ʧʦʚʝʟʘʥʘ ʩʘ ʩʨʝʜˁʠʤ ʩʣʫʯʘʿʥʠʤ 

ʢʨʝʪʘˁʝʤ ʤʦʣʝʢʫʣʘ ʫ ʥʝʢʦʤ ʪʝʣʫ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʿʫ ʧʦʢʘʟʫʿʝ ʪʝʨʤʦʤʝʪʘʨ ʠʟʣʦʞʝʥ ʚʘʟʜʫʭʫ ʠ ʟʘʢʣʦˁʝʥ 

ʦʜ ʩʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʠ ʦʜ ʿʘʢʝ ʨʘʟʚʠʿʝʥʝ ʪʦʧʣʦʪʝ ʟʨʘʯʝˁʝʤ ʩʘ 

ʦʢʦʣʥʠʤ ʧʨʝʜʤʝʪʠʤʘ, ʤʝʨʠ ʩʝ ʫ ʪʝʨʤʦʤʝʪʨʠʿʩʢʦʿ ʢʫ˂ʠʮʠ ʥʘ ʚʠʩʠʥʠ 2ʤ 

ʦʜ ʪʣʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʚʦʟʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʤʝʨʝʥʘ ʥʘ ʧʦʚʨʰʠʥʠ ʢʦʣʦʚʦʟʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʤʨʟʘʚʘˁʘ ʢʦʣʦʚʦʟʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʢʦʿʦʿ ʚʦʜʘ ʩʘʜʨʞʘʥʘ ʫ ʢʦʣʦʚʦʟʫ ʧʨʝʣʘʟʠ ʫ ʯʚʨʩʪʦ 

ʘʛʨʝʛʘʪʥʦ ʩʪʘˁʝ. 

ʄʘʛʣʘ 

ɺʨʣʦ ʩʠʪʥʝ ʚʦʜʝʥʝ ʢʘʧˀʠʮʝ ʢʦʿʝ ʣʝʙʜʝ ʫ ʚʘʟʜʫʭʫ ʫ ʙʣʠʟʠʥʠ ʪʣʘ ʠ  

ʩʤʘˁʫʿʫ ʚʠʜˀʠʚʦʩʪ ʥʘ ʤʘˁʝ ʦʜ 1ʢʤ. 

ɺʨʣʦ ʛʫʩʪʘ ʤʘʛʣʘ 

ʄʘʛʣʘ ʢʦʜ ʢʦʿʝ ʿʝ ʚʦʜʦʨʘʚʥʘ ʚʠʜˀʠʚʦʩʪ ʤʘˁʘ ʦʜ 50ʤ. 

ɻʫʩʪʘ ʤʘʛʣʘ 

ʄʘʛʣʘ ʢʦʜ ʢʦʿʝ ʿʝ ʚʦʜʦʨʘʚʥʘ ʚʠʜˀʠʚʦʩʪ ʦʜ 50 ʜʦ 200ʤ. 

ʋʤʝʨʝʥʘ ʤʘʛʣʘ 

ʄʘʛʣʘ ʢʦʜ ʢʦʿʝ ʿʝ ʚʦʜʦʨʘʚʥʘ ʚʠʜˀʠʚʦʩʪ ʦʜ 200 ʜʦ 500ʤ. 

ʉʫʤʘʛʣʠʮʘ 

ɺʨʣʦ ʩʠʪʥʝ ʚʦʜʝʥʝ ʢʘʧˀʠʮʝ ʢʦʿʝ ʣʝʙʜʝ ʫ ʚʘʟʜʫʭʫ ʠ ʩʤʘˁʫʿʫ 

ʚʦʜʦʨʘʚʥʫ ʚʠʜˀʠʚʦʩʪ ʪʘʢʦ ʜʘ ʿʝ ʿʝʜʥʘʢʘ ʠʣʠ ʚʝ˂ʘ ʦʜ 1ʢʤ. 

ʇʘʜʘʚʠʥʘ 

ʉʚʠ ʦʙʣʠʮʠ ʢʦʥʜʝʥʟʦʚʘʥʝ ʠ ʩʫʙʣʠʤʠʨʘʥʝ ʚʦʜʝʥʝ ʧʘʨʝ ʫ ʚʘʟʜʫʭʫ, 

ʢʦʿʠ ʩʝ ʥʘ ʟʝʤˀʠʥʦʿ ʧʦʚʨʰʠʥʠ ʧʦʿʘʚʝ ʫ ʪʝʯʥʦʤ ʠʣʠ ʯʚʨʩʪʦʤ ʦʙʣʠʢʫ. 

ʂʠʰʘ 

ʇʘʜʘʚʠʥʘ ʫ ʪʝʯʥʦʤ ʩʪʘˁʫ ʠʟ ʦʙʣʘʢʘ. 

ʈʦʩʘ 

ʂʘʧˀʠʮʝ ʥʘʩʪʘʣʝ ʢʦʥʜʝʥʟʘʮʠʿʦʤ ʚʦʜʝʥʝ ʧʘʨʝ. 

ɻʨʘʜ 

ʅʘʿʢʨʫʧʥʠʿʘ ʚʨʩʪʘ ʧʘʜʘʚʠʥʘ ʢʦʿʘ ʜʦʣʘʟʠ ʠʟ ʘʪʤʦʩʬʝʨʝ ʫ ʦʙʣʠʢʫ 

ʩʤʨʟʥʫʪʠʭ ʢʫʛʣʠʮʘ. 



˔̉̍̒̋́ ̒̌̔̇̂́ ˶˗˜ ȵ˜̔̓Ȱ ˚̏̃̉ ˞́̅ ςπρςȾςπρσ  
 

- 9 - 
 

 

                                                     ʃʝʜ 

ʃʝʜ 

ɺʦʜʘ ʫ ʯʚʨʩʪʦʤ ʘʛʨʝʛʘʪʥʦʤ ʩʪʘˁʫ. 

ʃʝʜʝʥʘ ʢʠʰʘ 

ʂʠʰʘ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ ʦʜ 0C ʢʦʿʘ ʩʝ ʧʨʠ ʜʦʜʠʨʫ ʩʘ ʪʣʦʤ 

ʠʣʠ ʧʨʝʜʤʝʪʠʤʘ   ʪʨʝʥʫʪʥʦ ʣʝʜʠ ʠ ʩʪʚʘʨʘ ʧʦʣʝʜʠʮʫ. 

ʇʨʝʭʣʘʜʥʘ ʤʘʛʣʘ 

ʄʘʛʣʘ ʢʦʿʦʿ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʝʥʠʭ ʢʘʧˀʠʮʘ ʥʠʞʘ ʦʜ 0C ʧʘ ʩʝ 

ʦʥʝ ʫ ʜʦʜʠʨʫ ʩʘ ʪʣʦʤ ʠʣʠ ʧʨʝʜʤʝʪʠʤʘ ʥʘ ʪʣʫ ʩʤʨʟʘʚʘʿʫ ʩʪʚʘʨʘʿʫ˂ʠ 

ʥʘʩʣʘʛʫ ʠˁʘ. 

ʄʨʘʟ 

ʅʘʩʣʘʛʘ ʣʝʜʝʥʠʭ ʢʨʠʩʪʘʣʘ ʥʘ ʪʣʫ, ʥʠʩʢʦʤ ʙʠˀʫ ʠ ʧʨʝʜʤʝʪʠʤʘ 

ʥʘʩʪʘʣʘ ʧʨʝʣʘʩʢʦʤ ʚʦʜʝʥʝ ʧʘʨʝ ʫ ʣʝʜ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʦʿ ʦʜ 0C. 

ʀˁʝ 

ʅʘʩʣʘʛʘ ʣʝʜʝʥʠʭ ʢʨʠʩʪʘʣʘ ʥʘ ʛʨʘʥʘʤʘ ʠ ʧʨʝʜʤʝʪʠʤʘ, ʥʘʩʪʘʿʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʦʿ ʦʜ 0C, ʫ ʩʪʨʫʿʠ ʤʘʛʣʝ ʠʣʠ ʦʙʣʘʢʘ ʦʜ ʧʨʝʭʣʘʜʥʠʭ  

ʢʘʧˀʠʮʘ ʢʦʿʝ ʩʝ ʫ ʜʦʜʠʨʫ ʩʘ ʧʨʝʧʨʝʢʦʤ ʫ ʪʨʝʥʫʪʢʫ ʩʤʨʟʘʚʘʿʫ. 

ʇʦʣʝʜʠʮʘ 

ɺʨʩʪʘ ʥʠʩʢʝ ʧʘʜʘʚʠʥʝ ʢʦʿʘ ʩʝ ʿʘʚˀʘ ʪʦʢʦʤ ʟʠʤʝ. ʅʘʩʪʘʿʝ ʢʘʜʘ ʩʠʪʥʝ 

ʧʨʝʭʣʘʹʝʥʝ ʢʘʧʠ ʚʦʜʝ, ʧʘʜʘʿʫ ʥʘ ʪʣʦ ʠʣʠ ʧʨʝʜʤʝʪʝ ʯʠʿʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʠʩʧʦʜ 0Áʉ. 

ʇʦʣʝʜʠʮʘ ʥʘ ʢʦʣʦʚʦʟʫ 

ʊʘˁʠ ʠʣʠ ʜʝʙˀʠ ʩʣʦʿ ʣʝʜʘ, ʯʝʩʪʦ ʧʨʦʟʠʨʘʥ. 
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                                                      ʉʥʝʛ 

ʉʥʝʛ 

ʆʙʣʠʢ ʧʘʜʘʚʠʥʝ ʫ ʯʚʨʩʪʦʤ ʩʪʘˁʫ ʢʦʿʘ ʧʘʜʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦ 0ęʎ. 

ʉʘʩʪʦʿʠ ʩʝ ʦʜ ʩʥʝʞʥʠʭ ʧʘʭʫˀʘ ʠʣʠ ʧʦʿʝʜʠʥʘʯʥʠʭ ʠʣʠ ʩʧʦʿʝʥʠʭ ʣʝʜʝʥʠʭ 

ʢʨʠʩʪʘʣʘ. 

 

ʉʥʝʞʥʠ ʧʦʢʨʠʚʘʯ 
ʉʥʝʛ ʢʦʿʠ ʧʦʪʧʫʥʦ ʧʦʢʨʠʚʘ ʪʣʦ, ʯʠʿʘ ʿʝ ʚʠʩʠʥʘ ʦʙʠʯʥʦ ʚʝʘ˂ ʦʜ 1ʮʤ. 

ʉʪʘʨʠ ʩʥʝʛ 
ʊʚʨʜ ʟʙʠʿʝʥ ʩʣʦʿ ʩʥʝʛʘ, ʢʦʿʠ ʣʝʞʠ ʥʘ ʪʣʫ ʜʫʞʝ ʦʜ 24 ʩʘʪʘ. 

ʅʦʚʠ ʩʥʝʛ 
ʉʥʝʛ ʢʦʿʠ ʿʝ ʧʘʦ ʥʘ ʪʣʦ ʫ ʧʦʩʣʝʜˁʠʭ 24 ʩʘʪʘ. 

ʄʦʢʘʨ ʩʥʝʛ 
ʊʝʞʘʢ, ʣʝʧˀʠʚ ʩʥʝʛ, ʚʣʘʞʘʥ ʥʘ ʜʦʜʠʨ, ʢʦʿʠ ʢʚʘʩʠ ʧʦʜʣʦʛʫ. ʇʘʜʘ ʢʘʜ 
ʪʝʤʧʝʨʘʪʨʘ ʚʘʟʜʫʭʘ ʢʨʦʟ ʢʦʿʫ ʧʨʦʣʘʟʠ ʥʠʿʝ ʩʚʫʜʘ ʥʠʞʘ ʦʜ 0ęʎ. 

ɿʙʠʿʝʥ ʩʥʝʛ 
ʉʥʝʛ ʟʙʠʿʝʥ ʟʙʦʛ ʫʪʠʮʘʿʘ ʩʘʦʙʨʘ˂ʘʿʘ. 

ʉʫʩʥʝʞʠʮʘ 
ʀʩʪʦʚʨʝʤʝʥʦ ʧʘʜʘˁʝ ʩʥʝʛʘ ʠ ʢʠʰʝ. 

ʉʥʝʞʥʘ ʚʝʿʘʚʠʮʘ 
ɺʝʪʨʦʤ ʫʩʢʦʚʠʪʣʘʥ ʩʥʝʛ ʩʘ ʪʣʘ, ʢʨʦʚʦʚʘ ʠ ʜʨʚʝ˂ʘ ʟʙʦʛ ʯʝʛʘ ʿʝ 
ʩʤʘˁʝʥʘ ʚʠʜˀʠʚʦʩʪ. ʇʨʠ ʪʦʤʝ ʥʝ ʧʘʜʘ ʩʥʝʛ ʠʟ ʦʙʣʘʢʘ. 

ʄʝ˂ʘʚʘ 
ʇʘʜʘˁʝ ʩʥʝʛʘ ʫʟ ʩʥʝʞʥʫ ʚʝʿʘʚʠʮʫ ʠ ʩʪʦʛʘ ʫʟ ʩʤʘˁʝʥʫ ʚʠʜˀʠʚʦʩʪ. 

ʉʫʚ ʩʥʝʛ 
ɺʝʦʤʘ ʩʫʚ ʩʥʝʛ ʫ ʩʠʪʥʠʤ ʧʘʭʫˀʘʤʘ ʠʣʠ ʧʦʿʝʜʠʥʘʯʥʠʤ ʢʨʠʩʪʘʣʠʤʘ.  

ɼʝʙˀʠʥʘ ʩʥʝʛʘ 
ʋʢʫʧʥʦ ʩʨʝʜˁʘ ʚʠʩʠʥʘ ʩʣʦʿʘ ʩʥʝʞʥʦʛ ʧʦʢʨʠʚʘʯʘ ʤʝʨʝʥʘ ʥʘ ʚʠʰʝ 

ʤʝʩʪʘ. 

ʉʤʝʪʦʚʠ 
ɺʠʩʠʥʘ ʩʥʝʛʘ ʥʘ ʪʣʫ ʫʟʨʦʢʦʚʘʥʘ ʥʘʥʦʰʝˁʝʤ ʩʥʝʛʘ ʚʝʪʨʦʤ. 
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                                                ɹˀʫʟʛʘʚʠʮʘ 
ʉʥʝʛ ʠʣʠ ʣʝʜ ʥʘ ʪʣʫ ʢʦʿʠ ʧʨʝʣʘʟʠ ʫ ʚʦʜʝʥʘʩʪʫ ʩʤʝʩʫ ʟʙʦʛ ʢʠʰʝ, 

ʦʪʦʧˀʝˁʘ, ʠʣʠ ʫʧʦʪʨʝʙʝ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʦʪʘʧʘˁʝ. 

ʉʥʝʞʥʘ ʢʦʨʘ 
ʆʪʦʧˀʝʥ ʠ ʧʦʥʦʚʦ ʟʘʤʨʟʥʫʪ ʧʦʚʨʰʠʥʩʢʠ ʩʣʦʿ ʩʥʝʞʥʦʛ ʧʦʢʨʠʚʘʯʘ. 

ʉʤʨʟʥʫʪ ʩʥʝʛ 
ʉʥʝʛ ʢʦʿʠ ʩʝ ʦʪʦʧʠ ʠ ʧʦʥʦʚʦ ʩʤʨʟʥʝ ʥʘ ʧʦʚʨʰʠʥʠ ʢʦʣʦʚʦʟʘ. 

ʉʥʝʞʥʘ ʧʦʣʝʜʠʮʘ 
ʇʦʣʝʜʠʮʘ ʥʘʩʪʘʣʘ ʥʘ  ʢʦʣʦʚʦʟʫ ʫʩʣʝʜ ʚʦʟʥʦʛ ʧʨʦʤʝʪʘ ʠʣʠ ʭʦʜʘˁʘ ʧʦ ʩʥʝʛʫ 

ʠʣʠ ʩʤʨʟʘʚʘˁʝʤ ʩʥʝʞʥʝ ʙˀʫʟʛʘʚʠʮʝ. 

ʉʥʝʞʥʠ ʥʘʙʦʨ 
ɿʘʤʨʟʥʫʪʠ ʦʩʪʘʮʠ ʩʥʝʛʘ ʥʘ ʢʦʣʦʚʦʟʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʫʯʚʨʰ˂ʝʥʠ  

ʢʨʝʪʘˁʝʤ ʩʘʦʙʨʘ˂ʘʿʘ. 

ʉʥʝʞʥʠ ʥʘʩʠʧ 
ʅʘʩʠʧ ʦʜ ʩʥʝʛʘ ʢʦʿʠ ʥʘʩʪʘʿʝ ʯʠʰ˂ʝˁʝʤ ʢʦʣʦʚʦʟʥʝ ʧʦʚʨʰʠʥʝ ʫʟ ʠʚʠʯˁʘʢʝ ʫ 
ʥʘʩʝˀʝʥʠʤ ʤʝʩʪʠʤʘ ʠʣʠ ʫʟ ʠʚʠʮʫ ʢʦʣʦʚʦʟʘ ʠ ʚʘʥ ʥʘʩʝˀʝʥʠʭ ʤʝʩʪʘ. 

 

ʉʪʘˁʝ ʧʫʪʝʚʘ 

ʂʦʣʦʚʦʟʠ ʩʫʚʠ- ʉʘʦʙʨʘ˂ʘʿ ʩʝ ʦʜʚʠʿʘ ʥʦʨʤʘʣʥʦ 

ʂʦʣʦʚʦʟʠ ʩʫ ʥʘʠʟʤʝʥʠʯʥʦ ʚʣʘʞʥʠ- ʇʨʝʧʦʨʫʯʫʿʝ ʩʝ ʦʧʨʝʟʥʘ ʚʦʞˁʘ 

ʂʦʣʦʚʦʟʠ ʚʣʘʞʥʠ- ʆʧʨʝʟʥʘ ʚʦʞˁʘ, ʢʦʣʦʚʦʟ ʢʣʠʟʘʚ 

ʅʘ ʧʫʪʫ ʩʥʝʛ 5ʮʤ- ʉʘʦʙʨʘ˂ʘʿ ʩʝ ʦʜʚʠʿʘ ʦʪʝʞʘʥʦ 

ʅʘ ʧʫʪʫ ʩʥʝʛ 5-10ʮʤ- ʉʘʦʙʨʘ˂ʘʿ ʿʘʢʦ ʦʪʝʞʘʥ ʟʘ ʧʫʪʥʠʯʢʘ ʚʦʟʠʣʘ 

ʅʘ ʧʫʪʫ ʩʥʝʛ ʧʨʝʢʦ 30ʮʤ- ʉʘʦʙʨʘ˂ʘʿ ʫ ʧʨʝʢʠʜʫ 

ʅʘ ʧʫʪʫ ʤʝʩʪʠʤʠʯʘʥ ʣʝʜ- ʉʘʦʙʨʘ˂ʘʿ ʦʪʝʞʘʥ ʟʙʦʛ ʧʦʣʝʜʠʮʝ 

ʃʝʜ ʧʨʝʢʦ 3ʮʤ- ʉʘʦʙʨʘ˂ʘʿ ʫ ʧʨʝʢʠʜʫ 
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ʇʦʩʠʧʘˁʝ 

ʇʦʩʠʧʘˁʝ 
ʅʘʥʦʰʝˁʝ ʦʪʘʧʘʿʫ˂ʠʭ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʧʦʩʠʧʘˁʝ ʥʘ ʩʘʦʙʨʘ˂ʘʿʥʫ 
ʧʦʚʨʰʠʥʫ ʨʘʜʠ ʩʧʨʝʯʘʚʘˁʘ ʠʣʠ ʫʢʣʘˁʘˁʘ ʟʠʤʩʢʝ ʧʦʣʝʜʠʮʝ. 

ʇʦʩʠʧʘˁʝ ʩʦʣʠ 
ʅʘʥʦʰʝˁʝ ʩʦʣʠ ʥʘ ʩʘʦʙʨʘ˂ʘʿʥʝ ʧʦʚʨʰʠʥʝ ʨʘʜʠ ʦʪʘʧʘˁʘ. 

ʇʨʠʨʦʜʥʦ ʦʪʘʧʘˁʝ 
ʆʪʘʧʘˁʝ ʩʥʝʛʘ ʠʣʠ ʣʝʜʘ ʟʙʦʛ ʧʦʚʝ˂ʘˁʘ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʇʨʝʚʝʥʪʠʚʥʦ ʧʦʩʠʧʘˁʝ 
ʇʦʩʠʧʘˁʝ ʩʦˀʫ ʧʨʝ ʦʯʝʢʠʚʘʥʝ ʧʦʣʝʜʠʮʝ ʠʣʠ ʧʘʜʘˁʘ ʩʥʝʛʘ ʢʘʢʦ ʙʠ 

ʩʝ ʩʧʨʝʯʠʣʦ ʩʪʚʘʨʘˁʝ ʣʝʜʘ ʠʣʠ ʩʤʨʟʘʚʘˁʝ ʩʥʝʛʘ ʥʘ ʩʘʦʙʨʘ˂ʘʿʥʠʤ 
ʧʦʚʨʰʠʥʘʤʘ. 

ɻʫʩʪʦ˂ʘ ʧʦʩʠʧʘˁʘ 
ʂʦʣʠʯʠʥʘ ʧʦʩʠʧʘˁʘ ʢʦʨʠʰ˂ʝʥʘ ʫ ʿʝʜʥʦʿ ʨʘʜʥʦʿ ʬʘʟʠ ʧʦ ʿʝʜʠʥʠʮʠ 

ʧʦʩʠʧʘˁʘ ʧʦʚʨʰʠʥʝ ʢʦʣʦʚʦʟʘ (g/mĮ). 

ʐʠʨʠʥʘ ʧʦʩʠʧʘˁʘ 
ʐʠʨʠʥʘ (m) ʜʝʣʘ ʧʨʦʤʝʪʥʝ ʧʦʚʨʰʠʥʝ ʢʦʿʠ ʿʝ ʟʘ ʚʨʝʤʝ ʿʝʜʥʝ ʨʘʜʥʝ 

ʬʘʟʝ ʧʦʢʨʠʚʝʥ ʧʦʩʠʧʘʯʝʤ. 

ɼʦʟʠʨʘˁʝ 
ʇʦʜʝʰʘʚʘˁʝ ʫʨʝʹʘʿʘ ʟʘ ʧʦʩʠʧʘˁʝ ʥʘ ʦʜʨʝʹʝʥʫ ʛʫʩʪʦ˂ʫ ʧʦʩʠʧʘˁʘ. 

ɺʨʝʤʝ ʦʪʘʧʘˁʘ 
ɺʨʝʤʝʥʩʢʦ ʨʘʟʜʦʙˀʝ ʠʟʤʝʹʫ ʥʘʥʦʰʝˁʘ ʩʦʣʠ ʠ ʧʦʯʝʪʢʘ ʦʪʘʧʘˁʘ. 

ʄʘʪʝʨʠʿʘʣ ʟʘ ʧʦʩʠʧʘˁʝ ʧʨʦʪʠʚ ʩʤʨʟʘʚʘˁʘ 
ʉʦʣʠ ʠʣʠ ʦʪʦʧʠʥʝ ʩʦʣʠ ʢʦʿʠ ʩʥʠʞʝˁʝʤ ʪʘʯʢʝ ʤʨʞˁʝˁʘ ʫʢʣʘˁʘʿʫ ʠʣʠ 

ʩʧʨʝʯʘʚʘʿʫ ʥʘʩʪʘʥʘʢ ʟʠʤʩʢʝ ʧʦʣʝʜʠʮʝ. 

ɺʣʘʞʥʘ ʩʦ 
ʉʦ ʦʚʣʘʞʝʥʘ ʦʪʦʧʠʥʦʤ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʧʦʩʠʧʘˁʘ. 

ʂʘʤʝʥʘ ʩʦ 
ʉʦ ʢʦʿʘ ʩʝ ʜʦʙʠʿʘ ʚʘʹʝˁʝʤ ʠʟ ʧʨʠʨʦʜʥʠʭ ʣʝʞʠʰʪʘ. 

ʄʦʨʩʢʘ ʩʦ 
ʉʦ ʢʦʿʘ ʩʝ ʩʪʚʘʨʘ ʠʩʧʘʨʘʚʘˁʝʤ ʤʦʨʩʢʝ ʚʦʜʝ. 

ʋʨʝʹʘʿ ʟʘ ʧʦʩʠʧʘˁʝ 
ʋʨʝʹʘʿ ʢʦʿʠʤ ʩʝ ʥʘ ʢʦʣʦʚʦʟʥʫ ʧʦʚʨʰʠʥʫ ʥʘʥʦʩʝ ʦʜʨʝʹʝʥʠ ʤʘʪʝʨʠʿʘʣʠ 

ʟʘ ʧʦʩʠʧʘˁʝ. 

ʇʨʠʢʦʣʠʮʘ ʟʘ ʧʦʩʠʧʘˁʝ 
ʋʨʝʹʘʿ ʟʘ ʧʦʩʠʧʘˁʝ ʥʘʧʨʘʚˀʝʥ ʢʘʦ ʧʨʠʢʦʣʠʮʘ (ʚʫʯʝʥʠ ʧʦʩʠʧʘʯ). 

ʉʢʣʘʜʠʰʪʝ ʩʦʣʠ 
ɿʘʪʚʦʨʝʥʘ ʩʢʣʘʜʠʰʥʘ ʧʨʦʩʪʦʨʠʿʘ ʟʘ ʩʧʨʝʤʘˁʝ ʟʘʣʠʭʘ ʩʦʣʠ ʟʘ 

ʧʦʩʠʧʘˁʝ. 
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ɿʘʰʪʠʪʘ ʦʜ ʣʝʜʘ ʠ ʩʥʝʛʘ 
 

ʉʥʝʛʦʙʨʘʥ 
ɺʝʰʪʘʯʢʘ ʧʨʝʧʨʝʢʘ ʫ ʦʙʣʠʢʫ ʦʛʨʘʜʝ, ʧʣʦʯʝ, ʥʘʩʘʜʘ ʛʨʤˀʘ ʠʣʠ 

ʜʨʚʝʪʘ ʠ ʩʣ. ʇʦʩʪʘʚˀʝʥʘ ʜʘ ʙʠ ʫʨʝʜʠʣʘ ʩʪʨʫʿʘˁʝ ʚʘʟʜʫʭʘ ʪʘʢʦ ʜʘ ʩʝ ʥʝ 
ʩʪʚʘʨʘʿʫ ʩʥʝʞʥʠ  ʥʘʥʦʩʠ ʥʘ ʥʝʞʝˀʝʥʦʤ ʤʝʩʪʫ ʠʣʠ ʧʨʦʩʪʦʨʫ. 

ʅʘʩʘʜʠ ʟʘ ʟʘʰʪʠʪʫ ʦʜ ʩʥʝʛʘ 
ɻʨʤʦʚʠʪʠ ʥʘʩʘʜʠ ʫ ʿʝʜʥʦʤ ʠʣʠ ʚʠʰʝ ʨʝʜʦʚʘ ʫʟ ʧʨʦʤʝʪʥʠʮʝ ʟʘ 

ʩʧʨʝʯʘʚʘˁʝ ʠʣʠ ʩʤʘˁʝˁʝ ʩʥʝʛʘ ʥʘ ʧʫʪʫ. 

ʀʚʠʯʥʠ ʰʪʘʧ 
ʐʪʘʧ ʟʘ ʦʙʝʣʝʞʘʚʘˁʝ ʦʟʥʘʯʘʚʘˁʝ ʠʚʠʮʝ ʢʦʣʦʚʦʟʘ ʫ ʩʥʝʛʫ. 

 

 

 

 

ʏʠʰ˂ʝˁʝ ʩʥʝʛʘ 

ʄʝʭʘʥʠʯʢʦ ʫʢʣʘˁʘˁʝ ʩʥʝʛʘ ʩʘ ʩʘʦʙʨʘ˂ʘʿʥʝ ʧʦʚʨʰʠʥʝ ʚʦʟʠʣʠʤʘ ʠ 
ʤʘʰʠʥʘʤʘ. 

ʈʘʟʛʨʪʘˁʝ ʩʥʝʛʘ 
ʋʢʣʘˁʘˁʝ ʩʥʝʛʘ ʧʦʤʦ˂ʫ ʨʘʣʠʮʝ ʯʠʰ˂ʝˁʝ ʥʘ ʚʦʟʠʣʫ. 

ʏʠʰ˂ʝˁʝ ʩʥʝʛʘ ʜʦ ʮʨʥʦʛ 
ʏʠʰ˂ʝˁʝ ʩʥʝʛʘ ʧʦʩʠʧʘˁʝʤ ʦʪʘʧʘʿʫ˂ʠʭ ʧʦʩʠʧʘʣʘ ʢʦʜ ʢʦʿʝʛ ʩʝ 
ʧʦʚʨʰʠʥʘ ʢʦʣʦʚʦʟʘ ʧʦʪʧʫʥʦ ʦʩʣʦʙʘʹʘ ʦʜ ʩʥʝʛʘ. 

ʏʠʰ˂ʝˁʝ ʩʥʝʛʘ ʜʦ ʙʝʣʦʛ 
ʏʠʰ˂ʝˁʝ ʩʥʝʛʘ, ʜʝʣʦʤ ʧʦʩʠʧʘˁʝʤ ʘʙʨʘʟʠʚʥʠʤ ʩʨʝʩʪʚʠʤʘ ʟʘ 

ʧʦʩʠʧʘˁʝ, ʢʦʜ ʢʦʿʝʛ ʥʘ ʩʘʦʙʨʘ˂ʘʿʥʦʿ ʧʦʚʨʰʠʥʠ ʦʩʪʘʿʝ ʟʘʪʚʦʨʝʥ ʩʥʝʞʥʠ 
ʧʦʢʨʠʚʘʯ. 

ʍʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ 
ʋʨʝʹʘʿ ʤʦʥʪʠʨʘʥ ʥʘ ʚʦʟʠʣʘ ʠ ʛʨʘʹʝʚʠʥʩʢʝ ʤʘʰʠʥʝ ʢʦʿʠ ʢʣʠʟʠ ʧʦ 

ʢʦʣʦʚʦʟʫ ʠ ʛʫʨʘ ʩʥʝʛ ʫ ʩʪʨʘʥʫ. 

ʆʜʙʘʮʠʚʘˁʝ ʩʥʝʛʘ 
ʋʨʝʹʘʿ ʟʘ ʦʜʙʘʮʠʚʘˁʝ ʚʝ˂ʝ ʢʦʣʠʯʠʥʝ ʩʥʝʛʘ ʢʦʿʠ ʫʟʠʤʘ ʩʥʝʛ 

ʨʦʪʠʨʘʿʫ˂ʠʤ ʧʫʞʥʠʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ, ʯʠʿʘ ʦʩʘ ʚʨʪʝˁʘ ʣʝʞʠ ʧʘʨʘʣʝʣʥʦ 
ʧʨʝʤʘ ʫʟʜʫʞʥʦʿ ʦʩʦʚʠʥʠ ʚʦʟʠʣʘ ʠ ʩʢʫʧˀʘ ʠ ʠʟʙʘʮʫʿʝ ʩʥʝʛ ʚʘʥ ʢʦʣʦʚʦʟʘ. 
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ʆʨʘʥʠʟʘʮʠʿʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ 

ɿʠʤʩʢʘ ʩʣʫʞʙʘ 
ɿʙʠʨ ʤʝʨʘ ʠ ʨʘʜˁʠ ʢʦʿʝ ʩʝ ʧʨʝʜʫʟʠʤʘʿʫ ʟʘ ʧʨʦʭʦʜʥʦʩʪ ʧʫʪʝʚʘ ʠ 

ʦʩʠʛʫʨʘˁʘ ʩʘʦʙʨʘ˂ʘʿʘ 
ʫ ʟʠʤʩʢʠʤ ʚʨʝʤʝʥʩʢʠʤ ʫʩʣʦʚʠʤʘ. 

ʇʨʦʭʦʜʥʦʩʪ  ʧʫʪʘ 
ʄʦʛʫ˂ʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ ʧʫʪʘ ʫ ʟʠʤʩʢʠʤ ʫʩʣʦʚʠʤʘ. 

ɺʦʟʠʣʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ 
ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʢʦʿʝ ʿʝ ʦʧʨʝʤˀʝʥʦ ʩ ʿʝʜʥʦʤ ʠʣʠ ʚʠʰʝ ʫʨʝʹʘʿʘ ʟʘ 

ʟʠʤʩʢʫ ʩʣʫʞʙʫ. 

ʄʨʝʞʥʠ ʧʫʪ 
ʄʨʝʞʘ ʩʚʠʭ ʧʫʪʝʚʘ ʟʘ ʢʦʿʝ ʿʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʟʠʤʩʢʘ ʩʣʫʞʙʘ, ʧʦ 

ʧʨʘʚʠʣʫ ʩʝ ʦʜʥʦʩʠ ʥʘ ʧʦʜʨʫʯʿʘ ʛʨʘʜʘ/ʦʧʰʪʠʥʝ ʠʣʠ ʜʝʣʘ ʘʫʪʦʧʫʪʘ. 

ʄʨʝʞʘ ʧʦʩʠʧʘˁʘ ʩʦʣʠ 
ɼʝʦ ʤʨʝʞʝ ʧʫʪʘ ʢʦʿʠ ʩʝ ʫ ʨʝʜʦʚʥʦʤ ʩʣʫʯʘʿʫ ʢʦʨʠʰ˂ʝˁʘ ʧʣʘʥʩʢʠ 

ʧʦʩʠʧʘ ʦʪʘʧʘʿʫ˂ʠʤ ʩʨʝʜʩʪʚʠʤʘ ʟʘ ʧʦʩʠʧʘˁʝ. 

ɹʝʣʘ ʤʨʝʞʘ 
ɼʝʦ ʤʨʝʞʝ ʧʫʪʘ ʥʘ ʢʦʿʦʿ ʩʝ ʫ ʨʝʜʦʚʥʦʤ ʩʣʫʯʘʿʫ ʢʦʨʠʰ˂ʝˁʘ ʩʥʝʛ 

ʯʠʩʪʠ ʨʘʣʠʮʦʤ ʙʝʟ ʧʦʩʠʧʘˁʘ. 

ɺʨʝʤʝʥʩʢʠ ʠʟʚʝʰʪʘʿ 
ʇʨʠʢʘʟ ʚʨʝʤʝʥʩʢʦʛ ʩʪʘˁʘ ʥʘ ʫʞʝʤ ʠʣʠ ʰʠʨʝʤ ʧʦʜʨʫʯʿʫ ʫ ʦʙʣʠʢʫ 
ʥʠʟʘ ʥʫʤʝʨʠʯʢʠʭ ʚʨʝʜʥʦʩʪʠ ʧʨʝʤʘ ʧʦʩʝʙʥʦʤ ʢˀʫʯʫ. 

ʇʣʘʥ ʟʠʤʩʢʝ ʩʣʫʞʙʝ 
ʇʣʘʥʩʢʠ ʜʦʢʫʤʝʥʪ ʟʘ ʧʨʦʚʦʹʝˁʝ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʟʘ ʿʝʜʥʦ ʟʠʤʩʢʦ 

ʨʘʟʜʦʙˀʝ ʟʘ ʦʜʨʝʹʝʥʫ ʤʨʝʞʫ ʧʫʪʘ. 

ʆʧʝʨʘʪʠʚʥʠ ʧʣʘʥ 
ʇʣʘʥ ʯʠʰ˂ʝˁʘ ʠ ʧʦʩʠʧʘˁʘ ʫ ʢʦʿʝʤ ʿʝ ʫʪʚʨʹʝʥʘ ʨʘʩʧʦʜʝʣʘ ʚʦʟʠʣʘ ʠ 

ʦʩʦʙˀʘ ʧʦ ʧʦʜʨʫʯʿʫ ʠ ʜʝʦʥʠʮʘʤʘ ʟʘ ʦʜʨʝʹʝʥʫ ʤʨʝʞʫ ʧʫʪʘ ʫ ʩʢʣʘʜʫ ʩʘ 
ʇʣʘʥʦʤ ʟʠʤʩʢʝ ʩʣʫʞʙʝ. 

ʋʯʝʩʪʘʣʦʩʪ ʢʦʨʠʰ˂ʝˁʘ 
ɹʨʦʿ Ăʠʟʣʘʟʘʢʘñ ʫ ʦʜʥʦʩʫ ʥʘ ʦʜʨʝʹʝʥʦ ʚʨʝʤʝʥʩʢʦ ʨʘʟʜʦʙˀʝ. 

ʆʙʘʚʝʰʪʘʚʘˁʝ ʿʘʚʥʦʩʪʠ 
ʇʠʩʘʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʿʩʢʠ ʧʨʦʧʠʩʠ ʟʘ ʧʨʠʤʘˁʝ ʠ ʿʘʚʥʫ ʦʙʿʘʚʫ 

ʠʥʬʦʨʤʘʮʠʿʘ ʦ ʩʪʘˁʫ ʥʘ ʧʫʪʝʚʠʤʘ. 
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ʆʩʪʘʣʦ 

ʉʪʘˁʝ ʧʫʪʝʚʘ 
ʆʧʰʪʠ ʧʦʿʘʤ ʟʘ ʩʪʘˁʝ ʧʫʪʘ ʢʦʿʠ ʦʟʥʘʯʘʚʘ ʛʨʘʹʝʚʠʥʩʢʦ ʠ ʘʢʪʫʝʣʥʦ 

ʩʪʘˁʝ ʟʙʦʛ ʧʦʩʝʙʥʠʭ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ. 

ɺʨʝʤʝʥʩʢʘ ʧʨʦʛʥʦʟʘ 
ʇʨʦʛʥʦʟʘ ʚʨʝʤʝʥʘ, ʧʨʠʣʘʛʦʹʝʥʘ ʧʦʪʨʝʙʘʤʘ ʦʜʨʞʘʚʘˁʘ ʧʫʪʘ. 

ɺʨʝʤʝʥʩʢʘ ʩʠʪʫʘʮʠʿʘ 
ɸʢʪʫʝʣʥʦ ʩʪʘˁʝ ʚʨʝʤʝʥʘ. 

ʇʦʜʘʮʠ ʦ ʚʨʝʤʝʥʫ 
ʅʘʜʨʝʹʝʥʠ ʧʦʿʘʤ ʟʘ ʩʚʝ ʤʝʪʝʨʦʣʦʰʢʠ ʧʦʟʥʘʪʝ ʚʝʣʠʯʠʥʝ. 

ɿʠʤʩʢʝ ʛʫʤʝ 
ɻʫʤʘ ʩʘ ʧʦʩʝʙʥʠʤ ʧʨʦʬʠʣʦʤ ʟʘ ʢʣʠʟʘʚ ʠ ʩʥʝʛʦʤ ʧʦʢʨʠʚʝʥ ʧʫʪ. 

ʃʘʥʮʠ ʟʘ ʩʥʝʛ 
ʆʧʨʝʤʘ ʢʦʿʘ ʩʝ ʤʦʞʝ ʤʝˁʘʪʠ ʠ ʤʦʥʪʠʨʘ ʩʝ ʨʫʯʥʦ ʥʘ ʛʫʤʝ ʟʘ 

ʧʦʚʝ˂ʘˁʝ ʧʨʠʿʘˁʘˁʘ. 
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1.2.  ʇʨʦʭʦʜʥʦʩʪ ʫʣʠʮʘ ʠ ʧʫʪʝʚʘ  

 

ɽʬʠʢʘʩʥʘ ʟʠʤʩʢʘ ʩʣʫʞʙʘ ʪʨʝʙʘ ʙʣʘʛʦʚʨʝʤʝʥʠʤ ʘʢʮʠʿʘʤʘ ʜʘ ʦʙʝʟʙʝʜʠ 

ʧʨʦʭʦʜʥʦʩʪ ʫʣʠʮʘ ʠ ʧʫʪʝʚʘ ʫ ʥʘʩʝˀʠʤʘ ʠ ʛʣʘʚʥʝ ʤʨʝʞʝ ʧʫʪʝʚʘ ʠʟʚʘʥ ˁʠʭ.  

ʋʣʠʮʝ ʠ ʧʫʪʝʚʠ ʩʤʘʪʨʘʿʫ ʩʝ ʧʨʦʭʦʜʥʠʤ ʠ ʢʘʜʘ ʿʝ ʩʘʦʙʨʘ˂ʘʿ ʦʤʝʪʝʥ ʟʙʦʛ ʦʩʪʘʪʢʘ 

ʩʥʝʛʘ ʜʦ 5ʮʤ ʥʘ ʢʦʣʦʚʦʟʫ, ʢʘʦ ʠ ʢʘʜʘ ʿʝ ʩʘʦʙʨʘ˂ʘʿ ʩʫʞʝʥ ʠʟ ʨʘʟʣʦʛʘ ʯʠʰ˂ʝˁʘ ʩʥʝʛʘ 

ʠ ʦʩʪʘʚˀʘˁʘ ʥʘ ʙʘʥʢʠʥʘʤʘ, ʢʘʜʘ ʩʝ ʤʦʞʝ ʜʝʩʠʪʠ ʯʘʢ ʠ ʿʝʜʥʦʩʤʝʨʘʥ ʩʘʦʙʨʘ˂ʘʿ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ.  

ʇʫʪ ʧʨʦʭʦʜʘʥ: 

A. ʩʘʦʙʨʘ˂ʘʿ ʥʦʨʤʘʣʘʥ: ʢʦʣʦʚʦʟ ʯʠʩʪ ʙʝʟ ʩʥʝʛʘ ʠ ʣʝʜʘ, 

B. ʩʘʦʙʨʘ˂ʘʿ ʥʘ ʧʫʪʫ ʦʪʝʞʘʥ: ʥʘ ʢʦʣʦʚʦʟʫ ʤʝʩʪʠʤʠʯʥʦ ʠʤʘ ʣʝʜʘ ʠ ʩʥʝʛʘ 

ʜʦ 5ʮʤ, ʠʣʠ ʿʝ ʤʘʛʣʘ ʥʘ ʧʫʪʫ, 

C. ʩʘʦʙʨʘ˂ʘʿ ʿʘʢʦ ʦʪʝʞʘʥ: ʥʘ ʢʦʣʦʚʦʟʫ ʩʥʝʞʥʠ ʧʦʢʨʠʚʘʯ ʠʟʥʘʜ 5ʮʤ, ʫʟ 

ʤʦʛʫ˂ʥʦʩʪ ʦʜʚʠʿʘˁʘ ʩʘʦʙʨʘ˂ʘʿʘ ʩʘʤʦ ʩʘ ʟʠʤʩʢʦʤ ʦʧʨʝʤʦʤ. 

ʇʫʪ ʥʝʧʨʦʭʦʜʘʥ: ʘʢʦ ʥʘ ʢʦʣʦʚʦʟʫ ʠʤʘ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʩʥʝʛʘ, ʣʝʜʘ ʠʣʠ 
ʦʩʦʣʠʥʘ.  

 
ʇʨʠ ʦʚʦʤʝ ʤʦʛʫ ʙʠʪʠ ʜʚʘ ʩʣʫʯʘʿʘ: 

 
A. ʧʫʪ ʥʝʧʨʦʭʦʜʘʥ ʟʘ ʦʜʨʝʹʝʥʫ ʚʨʩʪʫ ʚʦʟʠʣʘ: ʚʦʟʠʣʘ ʩʘ ʧʨʠʢʦʣʠʮʦʤ, 

ʰʣʝʧʝʨʠ ʠ ʩʣ. 

B. ʧʫʪ ʥʝʧʨʦʭʦʜʘʥ ʟʘ ʩʚʝ ʚʨʩʪʝ ʚʦʟʠʣʘ. 

ʇʦʣʝʜʠʮʘ ʥʘ ʧʫʪʝʚʠʤʘ ʿʝ ʟʙʠʨʥʠ ʥʘʟʠʚ ʟʘ ʩʣʝʜʝ˂ʝ ʚʨʩʪʝ ʧʦʣʝʜʠʮʘ: 

ü ʇʦʣʝʜʠʮʘ ʦʜ ʩʥʝʛʘ ʥʘʩʪʘʿʝ ʛʘʞʝˁʝʤ ʠ ʩʘʙʠʿʘˁʝʤ ʩʥʝʛʘ ʪʦʯʢʦʚʠʤʘ ʚʦʟʠʣʘ, 
ʠʣʠ ʟʘʤʨʟʘʚʘˁʝʤ ʣʘʧʘʚʠʮʝ. 

ü ʇʦʣʝʜʠʮʘ ʦʜ ʚʣʘʛʝ ʫ ʚʘʟʜʫʭʫ ʥʘʩʪʘʿʝ ʢʘʜʘ ʩʝ ʚʣʘʛʘ ʠʟ ʚʘʟʜʫʭʘ ʢʦʥʜʝʥʟʫʿʝ, 
ʧʘʜʥʝ ʥʘ ʢʦʣʦʚʦʟ ʠ ʟʘʤʨʟʥʝ. 

ü ʇʦʣʝʜʠʮʘ ʦʜ ʦʪʦʧˀʝʥʝ ʚʦʜʝ ʥʘ ʧʫʪʫ ʥʘʩʪʘʿʝ ʟʘʤʨʟʘʚʘˁʝʤ ʚʦʜʝ ʢʦʿʘ ʥʘʩʪʘʿʝ 
ʦʪʘʧʘˁʝʤ ʩʥʝʛʘ, ʟʘ ˁʫ ʥʠʩʫ ʧʦʪʨʝʙʥʝ ʧʘʜʘʚʠʥʝ, ʘ ʥʘʩʪʘʿʝ ʦʙʠʯʥʦ ʩʘʤʦ ʥʘ 
ʦʛʨʘʥʠʯʝʥʠʤ ʧʨʦʩʪʦʨʠʤʘ. 

ü ʇʦʣʝʜʠʮʘ ʦʜ ʢʠʰʝ ʿʝ ʛʣʘʜʘʢ, ʢʦʤʧʘʢʪʘʥ ʠ ʨʘʰʠʨʝʥ ʣʝʜʝʥʠ ʧʦʢʨʠʚʘʯ ʢʦʿʠ ʧʨʠ 
ʜʫʞʠʤ ʧʘʜʘʚʠʥʘʤʘ ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʝ ʟʥʘʪʥʝ ʜʝʙˀʠʥʝ ʩʣʦʿʘ. ʅʘʩʪʘʿʝ ʢʘʜʘ ʩʝ 
ʧʦʪʭʣʘʹʝʥʘ ʢʠʰʘ ʧʨʠ ʜʦʜʠʨʫ ʩʘ ʢʦʣʦʚʦʟʦʤ ʦʜʤʘʭ ʟʘʣʝʜʠ ʠʣʠ ʘʢʦ ʢʠʰʘ ʢʦʿʘ 
ʥʠʿʝ ʧʦʪʭʣʘʹʝʥʘ ʧʘʜʥʝ ʥʘ ʢʦʣʦʚʦʟ ʯʠʿʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠʩʧʦʜ 0C. 
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 1.3. ʇʨʘʚʠʣʦ ʟʘ ʩʧʨʝʯʘʚʘˁʝ ʧʦʣʝʜʠʮʝ ʠ ʫʢʣʘˁʘˁʝ ʩʥʝʛʘ ʠ ʣʝʜʘ 
 
× ʉʧʨʝʯʘʚʘˁʝ ʧʦʣʝʜʠʮʝ ï ʧʨʝʚʝʥʪʠʚʥʦ ʩʦʣʝˁʝ ʿʝ ʧʦʪʨʝʙʥʦ ʠʟʚʦʜʠʪʠ ʨʘʜʠ 

ʩʧʨʝʯʘʚʘˁʘ ʧʦʣʝʜʠʮʝ ʫ ʩʣʫʯʘʿʫ ʧʦʫʟʜʘʥʝ ʥʘʿʘʚʝ ʤʨʘʟʝʚʘ, ʘʢʦ ʩʫ ʢʦʣʦʚʦʟʠ 

ʚʣʘʞʥʠ ʠʣʠ ʧʦʩʪʦʿʠ  ʤʘʛʣʘ ʠʣʠ ʠʟʤʘʛʣʠʮʘ. ɺʨʝʤʝ ʧʨʝʚʝʥʪʠʚʥʦʛ ʧʦʩʠʧʘˁʘ 

ʧʦʪʨʝʙʥʦ ʿʝ ʧʘʞˀʠʚʦ ʦʜʨʝʜʠʪʠ,  ʿʝʨ ʘʢʦ ʩʝ ʧʨʝʚʝʥʪʠʚʥʦ ʧʦʩʠʧʘˁʝ ʦʙʘʚʠ 

ʧʨʝʨʘʥʦ, ʚʝʪʘʨ ʠ ʩʘʦʙʨʘ˂ʘʿ ʦʜʩʪʨʘˁʫʿʫ ʤʘʪʝʨʠʿʘʣ ʟʘ ʧʦʩʠʧʘˁʝ, ʘ ʝʬʝʢʘʪ ʿʝ 

ʪʘʢʘʚ ʢʘʦ ʜʘ ʧʦʩʠʧʘˁʘ ʥʠʿʝ ʥʠ ʙʠʣʦ. ɸʢʦ ʩʝ ʩʘ ʧʨʝʚʝʥʪʠʚʥʠʤ ʧʦʩʠʧʘˁʝʤ  

ʟʘʢʘʩʥʠʣʦ, ʩʪʚʘʨʘ ʩʝ ʧʦʣʝʜʠʮʘ ʠ ʙʝʟʙʝʜʥʦʩʪ ʩʘʦʙʨʘ˂ʘʿʘ ʿʝ ʫʛʨʦʞʝʥʘ ʠʘʢʦ ʿʝ 

ʧʫʪ ʧʨʦʭʦʜʘʥ. 

ʇʨʝʚʝʥʪʠʚʥʦ ʧʦʩʠʧʘˁʝ ʧʦʪʨʝʙʥʦ ʿʝ ʠʟʚʨʰʠʪʠ ʩʘ ʚʣʘʞʥʦʤ ʩʦʣʠ, ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ 

ʦʜ ʩʫʚʦʛ NaCl,  ʢʦʿʘ ʩʝ ʚʣʘʞʠ ʩʘ ʦʪʦʧʠʥʦʤ NaCl  ʠʣʠ ʩʘ ʦʪʦʧʠʥʦʤ MgCl  ʫ 

ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʧʨʦʤʝʨʫ. 

ʊʘʙʝʣʘ ʟʘ ʠʟʨʘʜʫ ʪʝʯʥʦʩʪʠ ʟʘ ʧʦʩʠʧʘʯʝ ʩʦʣʠ ʥʘ ʙʘʟʠ  MgCl2 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʜʝʿʩʪʚʘ 

ʈʘʩʪʚʦʨ MgClі (kg)  ɺʦʜʘ (l) 

-20ęC 17% 850 1500 

-25ęC 19% 950 1400 

-28ęC 20% 1000 1300 

-32ęC 22% 1100 1200 

ʊʘʙʝʣʘ ʟʘ ʟʘ ʠʟʨʘʜʫ ʨʘʩʪʚʦʨʘ ʩʦʣʠ NaCl 

 
ʊʝʤʧʝʨʘʪʫʨʘ 
ʜʝʿʩʪʚʘ 

 
ʈʘʩʪʚʦp % 

 
NaCl SO (kg)  

 
ɺʆɼɸ (l) 

 
ʋʢʫʧʥʦ 
ʣʠʪʘʨʘ 

 
-15 

 
19.00 

 
463.24 

 
1,859.76 

 
2,000.00 

 
-20 

 
22.00 

 
515.68 

 
1,828.32 

 
2,000.00 

ü ʂʦʣʠʯʠʥʝ ʚʦʜʝ ʠ ʩʦʣʠ ʩʝ ʦʜʥʦʩʝ ʟʘ ʧʫʥʫ ʤʝʰʘʣʠʮʫ ʦʜ 2000l. 

ʆʧʨʝʤʘ ʟʘ ʧʦʩʠʧʘˁʝ ʩʝ ʤʦʥʪʠʨʘ ʥʘ ʪʝʨʝʪʥʘ ʚʦʟʠʣʘ. ɻʫʩʪʠʥʘ ʧʦʩʠʧʘˁʘ ʤʦʨʘ ʩʝ 

ʢʨʝʪʘʪʠ ʠʟʤʝʹʫ 5 ï 40 gr/mĮ. ʈʝʛʫʣʠʩʘˁʝ ʜʦʟʠʨʘˁʘ ʤʦʨʘ ʙʠʪʠ ʿʝʜʥʦʩʪʘʚʥʦ. 
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ʐʠʨʠʥʘ ʠ ʧʦʿʘʩ ʧʦʩʠʧʘˁʘ, ʢʦʜ ʫʨʝʹʘʿʘ ʩʘ ʿʝʜʥʠʤ ʪʘˁʠʨʦʤ ʤʦʨʘ ʙʠʪʠ ʧʦʩʪʘʚˀʝʥʘ 

ʟʘ ʧʦʜʨʫʯʿʝ ʦʜ 2 ï 6m. ʇʦʿʘʩ ʧʦʩʠʧʘˁʘ ʩʝ ʧʨʝʤʘ ʠʟʙʦʨʫ ʤʦʞʝ ʥʘʣʘʟʠʪʠ ʥʘ ʣʝʚʦʿ, 

ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʠʣʠ ʥʘ ʩʨʝʜʠʥʠ ʚʦʟʠʣʘ. ʉʨʝʜʩʪʚʦ ʟʘ ʦʪʘʧʘˁʝ ʩʝ ʤʦʨʘ ʰʪʦ 

ʨʘʚʥoʤʝʨʥʠʿʝ ʧʦʩʠʧʘʪʠ ʠʟʘ ʚʦʟʠʣʘ. ʀʟʙʘʮʠʚʘˁʝ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʧʦʩʠʧʘˁʝ ʥʝ ʩʤʝ 

ʙʠʪʠ ʩʧʨʝʯʘʚʘʥʦ ʜʝʣʦʤ ʚʦʟʠʣʘ ʟʘ ʧʦʩʠʧʘˁʝ ʠʣʠ ʦʧʨʝʤʝ. ʇʦʩʝʙʥʘ ʚʦʜʠʣʠʮʘ 

ʦʙʝʟʙʝʹʫʿʝ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʨʝʹʠʚʘˁʝ ʧʦʩʠʧʥʦʛ ʩʨʝʜʩʪʚʘ. ʊʘˁʠʨ ʟʘ ʧʦʩʠʧʘˁʝ 

ʢʦʜ ʧʫʥʦʛ ʚʦʟʠʣʘ ʥʝ ʩʤʝ ʙʠʪʠ ʚʠʰʠ ʦʜ 0.5m ʠʟʥʘʜ ʢʦʣʦʚʦʟʘ. ʇʦʩʠʧʘˁʝ ʩʝ ʚʨʰʠ ʠ 

ʩʘ ʚʫʯʝʥʠʤ ʧʦʩʠʧʘʯʠʤʘ ʧʨʠʢʦʧʯʘʥʠʤ ʥʘ ʚʦʟʠʣʘ ʢʦʿʘ ʢʦʨʠʩʪʝ ʫʛʣʘʚʥʦʤ ʤʝʰʘʚʠʥʫ   

(ʩʫʚʫ ʠʥʜʫʩʪʨʠʿʩʢʫ ʩʦ ʠ ʘʛʨʝʛʘʪ 4-8 mm). 

ʋ ʥʘʩʝˀʝʥʦʤ ʤʝʩʪʫ ʛʜʝ ʧʦʩʪʦʿʠ ʢʠʰʥʘ ʢʘʥʘʣʠʟʘʮʠʿʘ, ʥʝ ʢʦʨʠʩʪʠ ʩʝ ʤʝʰʘʚʠʥʘ 

ʩʦʣʠ ʠ ʘʛʨʝʛʘʪʘ ʜʘ ʥʝ ʜʦʹʝ ʜʦ ʟʘʛʫʰʠʚʘˁʘ ʠʩʪʝ. 

ʂʦʜ ʧʦʩʠʧʘˁʘ ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʰʪʦʚʘʪʠ ʩʣʝʜʝ˂ʝ:  

1. ʅʘ ʫʟʜʫʞʥʠʤ ʥʘʛʠʙʠʤʘ ʢʦʣʦʚʦʟʘ ʢʦʿʠ ʠʟʥʦʩʝ 4% ʠʣʠ ʚʠʰʝ, ʢʣʠʟʘʚʦʩʪ 
ʧʦʩʝʙʥʦ ʫʪʠʯʝ ʥʘ ʧʨʦʧʫʩʥʦʩʪ ʠ ʩʠʛʫʨʥʦʩʪ ʩʘʦʙʨʘ˂ʘʿʘ. ʊʘʢʚʝ ʧʫʪʥʝ ʜʝʦʥʠʮʝ 
ʪʨʝʙʘ ʚʠʰʝ ʧʫʪʘ ʧʦʩʠʧʘʪʠ; 

2. ʇʨʠ ʰʠʨʠʥʘʤʘ ʢʦʣʦʚʦʟʘ 7ʤ ʠʣʠ ʚʠʰʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʧʦʩʠʧʘˁʝ 
ʤʘʪʝʨʠʿʘʣʘ ʚʠʰʝ ʧʨʦʣʘʟʘʢʘ; 

3. ɻʨʘʜʩʢʝ ʨʝʣʘʮʠʿʝ ʟʘʭʪʝʚʘʿʫ ʟʙʦʛ ʛʨʘʜʩʢʦʛ ʿʘʚʥʦʛ ʧʨʝʚʦʟʘ, ʧʨʦʭʦʜʥʦʩʪʠ 
ʨʘʩʢʨʩʥʠʮʘ, ʪʝ ʜʨʫʛʠʭ ʦʢʦʣʥʦʩʪʠ, ʯʝʰ˂ʝ ʠ ʪʝʤʝˀʥʠʿʝ ʧʦʩʠʧʘˁʝ; 

4. ʇʫʪʥʝ ʦʙʿʝʢʪʝ ʠ ʦʩʪʘʣʘ ʤʝʩʪʘ, ʛʜʝ ʿʝ ʚʠʰʝ ʧʘʨʘʤʝʪʘʨʘ ʫʟʝʪʦ ʫ ʦʙʟʠʨ, ʘ 
ʧʦʩʝʙʥʦ ʫʪʠʯʫ ʥʘ ʧʨʦʧʫʩʥʦʩʪ ʠ ʩʠʛʫʨʥʦʩʪ ʩʘʦʙʨʘ˂ʘʿʘ, ʪʨʝʙʘ ʚʠʰʝ ʧʫʪʘ 
ʧʦʩʠʧʘʪʠ. 

 

ʂʦʜ ʯʠʰ˂ʝˁʘ ʿʝ ʿʦʰ ʧʦʪʨʝʙʥʦ ʫʟʝʪʠ ʫ ʦʙʟʠʨ: 

1. ʅʘ ʫʟʜʫʞʥʠʤ ʥʘʛʠʙʠʤʘ ʢʦʿʠ ʠʟʥʦʩʝ 4% ʠʣʠ ʚʠʰʝ, ʚʦʟʠ ʩʝ ʩʧʦʨʠʿʝ, 
ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʩʝ ʪʝʞʠ ʢʘʤʠʦʥʠ ʠ ʤʘʰʠʥʝ ʠ ʤʦʞʝ ʜʘ ʧʦʩʪʦʿʠ ʢʘʰˁʝˁʝ ʟʙʦʛ 
ʤʦʛʫ˂ʠʭ ʦʢʦʣʥʦʩʪʠ ʥʘ ʧʫʪʝʚʠʤʘ; 

2. ɸʢʦ ʿʝ ʰʠʨʠʥʘ ʢʦʣʦʚʦʟʘ ʧʨʠ ʜʚʦʩʤʝʨʥʦʤ ʩʘʦʙʨʘ˂ʘʿʫ ʠʟʥʦʩʠ 6m ʠʣʠ ʚʠʰʝ, 
ʿʝʜʘʥ ʯʠʩʪʘʯ ʥʝ ʤʦʞʝ ʦʯʠʩʪʠʪʠ ʮʝʣʫ ʰʠʨʠʥʫ. ʋ ʪʘʢʚʦʤ ʩʣʫʯʘʿʫ ʿʝʜʠʥʠʮʫ ʟʘ 
ʯʠʰ˂ʝˁʝ ʯʠʥʝ ʜʚʘ ʧʣʫʛʘ. ʂʦʜ ʚʠʰʝ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʪʨʘʢʘ ʫ ʿʝʜʥʦʤ ʩʤʝʨʫ,  
ʿʝʜʠʥʠʮʫ ʟʘ ʯʠʰ˂ʝˁʝ ʪʨʝʙʘ ʜʘ ʯʠʥʝ ʪʨʠ ʧʣʫʛʘ; 

3. ɻʨʘʜʩʢʝ ʨʝʣʘʮʠʿʝ ʩʫ ʢʦʤʧʣʝʢʩʥʠʿʝ ʟʘ ʯʠʰ˂ʝˁʝ ʟʙʦʛ ʛʨʘʜʩʢʦʛ ʩʘʦʙʨʘ˂ʘʿʘ, 
ʨʘʩʢʨʩʥʠʮʘ ʠ ʜʨ. 

 

ʇʦ ʧʨʘʚʠʣʫ, ʢʦʣʦʚʦʟʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ʩʝ ʜʠʤʝʥʟʠʦʥʠʰʝ ʥʘ ʜʝʿʩʪʚʦ ʤʨʘʟʘ, ʪʝ ʥʝ 

ʙʠ ʩʤʝʣʦ ʜʘ ʜʦʹʝ ʜʦ ʬʦʨʤʠʨʘˁʘ ʣʝʜʝʥʠʭ ʩʦʯʠʚʘ ʫ ʧʦʜʪʣʫ. ʄʝʹʫʪʠʤ, ʫ ʥʘʰʠʤ 

ʫʩʣʦʚʠʤʘ ʧʦ ʧʨʘʚʠʣʫ ʢʦʣʦʚʦʟʠ ʩʫ ʫ ʜʦʪʨʘʿʘʣʦʤ ʩʪʘˁʫ ʩʘ ʧʨʩʢʦʪʠʥʘʤʘ, 

ʧʫʢʦʪʠʥʘʤʘ, ʢʨʧʝʞʠʤʘ, ʦʩʪʘʨʝʣʠʤ ï ʧʦʩʥʠʤ ʙʠʪʫʤʝʥʦʤ, ʠʪʜ. ʂʦʜ ʥʦʚʠʭ ʢʦʣʦʚʦʟʘ 

ʧʨʦʮʝʥʘ ʰʫʧˀʠʥʘ ʿʝ ʜʦ 1%, ʘ ʩʘʤʠʤ ʪʠʤ ʚʦʜʦʧʨʦʧʫʩʪˀʠʚʦʩʪ ʿʝ ʤʘʣʘ. ʉʣʘʥʘ ʚʦʜʘ 
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ʧʨʦʜʠʨʝ ʢʨʦʟ ʘʩʬʘʣʪʥʝ ʩʣʦʿʝʚʝ ʫ ʪʘʤʧʦʥ ʠ ʧʦʩʪʝˀʠʮʫ. ʋʩʣʝʜ ʭʠʛʨʦʩʢʦʧʥʦʩʪʠ ʩʦ 

ʜʫʛʦ ʟʘʜʨʞʘʚʘ ʚʣʘʛʫ ʫ ʢʦʣʦʚʦʟʫ ʠ ʧʦʩʪʝˀʠʮʠ. 

ʋ ʤʦʤʝʥʪʫ ʜʝʣʦʚʘˁʘ ʤʨʘʟʘ, ʚʦʜʘ ʢʦʿʘ ʩʝ ʚʝ˂ ʥʘʣʘʟʠ ʫ ʢʦʣʦʚʦʟʥʦʿ ʢʦʥʩʪʨʫʢʮʠʿʠ 

ʪʨʘʥʩʬʦʨʤʠʰʝ ʩʝ ʫ ʣʝʜʝʥʘ ʩʦʯʠʚʘ, ʰʪʦ ʠʤʘ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʥʠʮʠʨʘˁʝ ʧʦʢʨʝʪʘ 

ʥʦʚʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʠʟ ʿʦʰ ʥʝʩʤʨʟʥʫʪʠʭ ʫ ʟʘʤʨʟʥʫʪʘ ʪʣʘ. ʋ ʚʨʝʤʝ ʦʪʘʧʘˁʘ, ʟʙʦʛ 

ʪʦʛʘ ʜʦʣʘʟʠ ʜʦ ʧʦʚʝ˂ʘʥʠʭ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʫ ʪʣʫ ʧʦʜ ʢʦʣʦʚʦʟʥʦʤ ʢʦʥʩʪʨʫʢʮʠʿʦʤ. 

ʂʨʝʪʘˁʝ ʪʝʰʢʦʛ ʩʘʦʙʨʘ˂ʘʿʥʦʛ ʦʧʪʝʨʝ˂ʝˁʘ ʫ ʪʦʤ ʧʝʨʠʦʜʫ, ʢʘʜʘ ʿʝ ʥʦʩʠʚʦʩʪ 

ʧʦʩʪʝˀʠʮʝ ʟʥʘʪʥʦ ʩʤʘˁʝʥʘ, ʠʟʘʟʠʚʘ ʩʚʝ ʦʥʝ ʧʦʩʣʝʜʠʮʝ ʢʦʿʝ ʩʝ ʫ ʪʘʢʚʠʤ 

ʩʣʫʯʘʿʝʚʠʤʘ ʤʦʛʫ ʦʯʝʢʠʚʘʪʠ, ʚʝ˂ʘ ʠʣʠ ʤʘˁʘ ʩʣʝʛʘˁʘ ʠ ʫʣʝʛʥʫ˂ʘ ʢʦʣʦʚʦʟʥʝ 

ʧʦʚʨʰʠʥʝ, ʰʪʦ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ˁʝʥʠʭ ʦʟʙʠˀʥʠʭ ʜʝʬʦʨʤʘʮʠʿʘ ʠ ʧʨʦʤʝʥʘ 

ʨʘʚʥʦʩʪʠ ʠʣʠ, ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʜʦ ʧʦʿʘʚʝ ʧʨʩʣʠʥʘ ʠ ʢʘʩʥʠʿʝ ʧʫʢʦʪʠʥʘ. ʅʘ ʪʘʿ ʥʘʯʠʥ 

ʜʦʣʘʟʠ ʜʦ ʧʨʝʚʨʝʤʝʥʦʛ ʩʪʘʨʝˁʘ ʠ ʙʨʟʦʛ ʥʘʧʨʝʜʦʚʘˁʘ ʜʘˀʠʭ ʧʦʩʣʝʜʠʮʘ ʧʨʦʮʝʩʘ 

ʦʰʪʝ˂ʠʚʘˁʘ. 

 

× ʋʢʣʘˁʘˁʝ ʩʥʝʛʘ ʠ ʣʝʜʘ - ɺʨʩʪʘ, ʦʙʠʤ ʠ ʚʨʝʤʝ ʧʦʪʨʝʙʥʦ ʟʘ ʫʢʣʘˁʘˁʝ ʠ 

ʨʘʟʛʨʪʘˁʝ ʩʥʝʛʘ (ʧʦʩʠʧʘˁʝ ʤʘʪʝʨʠʿʘʣʘ) ʟʘʚʠʩʥʠ ʩʫ ʦʜ ʚʣʘʞʥʦʩʪʠ, ʬʫʥʢʮʠʿʝ 

ʧʫʪʘ, ʪʦʢʘ ʠ ʢʦʥʩʪʨʫʢʮʠʿʝ ʧʫʪʘ. ʉʘʦʙʨʘ˂ʘʿʥʝ ʠ ʚʨʝʤʝʥʩʢʝ ʧʨʠʣʠʢʝ ʦʜʨʝʹʫʿʫ 

ʫʧʦʪʨʝʙʫ ʪʝʭʥʠʯʢʠʭ ʩʨʝʜʩʪʘʚʘ ʠ ʦʩʦʙˀʘ ʫ ʚʨʰʝˁʫ ʨʘʜʘ  ʟʠʤʩʢʝ ʩʣʫʞʙʝ. 

ʀʟʚʦʹʝˁʝ, ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʠ ʧʦʩʠʧʘˁʝ ʤʘʪʝʨʠʿʘʣʘ ʪʨʝʙʘʣʦ ʙʠ ʜʘ ʦʩʪʚʘʨʠ 

ʚʠʰʝ ʮʠˀʝʚʘ: 

ü ʇʨʦʭʦʜʥʦʩʪ ʿʘʚʥʝ ʧʫʪʥʝ ʤʨʝʞʝ ʤʦʨʘ ʙʠʪʠ ʦʙʝʟʙʝʹʝʥʘ ʠ ʥʘʢʦʥ ʦʙʠʣʥʠʿʠʭ 
ʩʥʝʞʥʠʭ ʧʘʜʘʚʠʥʘ, ʪʟʚ. ʩʥʝʞʥʠʭ ʩʤʝʪʦʚʘ. 

ü ʇʨʝʧʨʝʢʝ ʫ ʢʦʨʠʰ˂ʝˁʫ ʧʫʪʘ ʫ ʟʠʤʩʢʠʤ ʫʩʣʦʚʠʤʘ ʤʦʨʘʿʫ ʙʠʪʠ ʰʪʦ ʤʘˁʝ, ʢʘʢʦ 
ʙʠ ʩʝ ʩʘʦʙʨʘ˂ʘʿ ʤʦʛʘʦ ʦʜʚʠʿʘʪʠ ʙʝʟʙʝʜʥʦ. ʅʘ ʤʝʩʪʠʤʘ ʥʘ ʢʦʿʠʤʘ ʩʝ ʜʦʪʠʯʫ 
ʠʣʠ ʫʢʨʰʪʘʿʫ ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ ʧʫʪʝʚʘ, ʩʥʝʛ ʩʝ ʥʝ ʩʤʝ ʫʢʣʘˁʘʪʠ ʠʣʠ ʙʘʮʘʪʠ ʥʘ 
ʩʘʦʙʨʘ˂ʘʿʥʝ ʧʦʚʨʰʠʥʝ ʧʫʪʝʚʘ ʢʦʿʠ ʩʝ ʧʨʠʢˀʫʯʫʿʫ ʥʘ ʧʫʪ ʢʦʿʠ ʩʝ ʯʠʩʪʠ. ʊʘʤʦ 
ʛʜʝ ʩʝ ʥʘ ʧʫʪʝʚʠʤʘ ʫʢʨʰʪʘʿʫ ʠʣʠ ʥʘʣʘʟʝ ʨʘʟʣʠʯʠʪʠ ʠʟʚʦʹʘʯʠ ʨʝʜʦʚʥʦʛ 
ʦʜʨʞʘʚʘˁʘ, ʤʦʨʘ ʩʝ ʧʨʝʪʭʦʜʥʦ ʜʦʛʦʚʦʨʠʪʠ ʦ ʧʦʩʪʫʧʢʫ ʨʘʟʛʨʪʘˁʘ ʩʥʝʛʘ ʠʣʠ 
ʦʜʙʘʮʠʚʘˁʘ ʥʘ ʜʨʫʛʫ ʩʘʦʙʨʘ˂ʘʿʥʫ ʧʦʚʨʰʠʥʫ. 

 

ɺʨʝʤʝ ʧʨʦʪʝʢʣʦ ʦʜ ʧʨʠʤˀʝʥʝ ʠʥʬʦʨʤʘʮʠʿʝ ʥʘ ʧʫʥʢʪʫ ʦ ʥʘʩʪʘʣʦʿ ʩʠʪʫʘʮʠʿʠ, ʜʦ 

ʧʦʯʝʪʢʘ ʘʢʮʠʿʝ, ʪʿ. ʜʦ ʪʨʝʥʫʪʢʘ ʢʘʜʘ ʚʦʟʠʣʘ ʩʘ ʧʦʩʠʧʘʯʠʤʘ ʥʘʧʫʩʪʝ ʧʫʥʢʪ ʟʠʤʩʢʝ 

ʩʣʫʞʙʝ, ʥʝ ʩʤʝ ʠʟʥʦʩʠʪʠ ʚʠʰʝ ʦʜ 15ʤʠʥ ʟʘ ʿʝʜʥʦ ʚʦʟʠʣʦ ʫ I ʩʪʝʧʝʥʫ, ʫ II ʩʪʝʧʝʥʫ ʪʦ 

ʿʝ ʚʨʝʤʝ ʟʘ ʧʨʚʘ ʜʚʘ ʚʦʟʠʣʘ, ʰʪʦ ʚʘʞʠ ʠ ʟʘ ʦʩʪʘʣʝ ʩʪʝʧʝʥʝ ʧʨʠʧʨʘʚʥʦʩʪʠ. 

ʇʦ ʧʨʘʚʠʣʫ ʨʘʩʠʧʘʿʫ ʩʝ ʩʦʣʠ ʟʘ ʦʪʘʧʘˁʝ ʠ ʘʙʨʘʟʠʚʥʠ ʤʘʪʝʨʠʿʘʣʠ (ʘʛʨʝʛʘʪ ʠ 

ʩʣ.). ɿʘʭʪʝʚʠ ʢʦʿʠ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʟʘ ʩʦ ʟʘ ʦʪʘʧʘˁʝ ʦʜʥʦʩʝ ʩʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ï 

ʚʝʣʠʯʠʥʫ ʯʝʩʪʠʮʝ, ʩʘʜʨʞʘʿ ʚʣʘʛʝ, ʩʘʜʨʞʘʿ ʘʢʪʠʚʥʝ ʩʫʧʩʪʘʥʮʝ ʟʘ ʦʪʘʧʘˁʝ, ʢʘʦ ʠ 

ʩʘʜʨʞʘʿ ʦʩʪʘʣʠʭ ʤʘʪʝʨʠʿʘʣʘ. 
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ʇʨʝ ʧʦʯʝʪʢʘ ʟʠʤʝ ʥʝʦʧʭʦʜʥʦ ʿʝ ʦʙʝʟʙʝʜʠʪʠ ʥʘʿʤʘˁʝ ʿʝʜʥʫ ʪʨʝ˂ʠʥʫ ʧʦʩʠʧʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʧʣʘʥʠʨʘʥʦʛ ʟʘ ʧʨʝʜʩʪʦʿʝ˂ʫ ʟʠʤʫ. ɸʢʪʠʚʥʦʩʪʠ ʩʧʨʝʯʘʚʘˁʘ ʠ ʦʪʢʣʘˁʘˁʘ 

ʧʦʣʝʜʠʮʝ ʩʫ ʦʙʘʚʝʟʥʠ ʜʝʦ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʠ ʟʘʚʠʩʝ ʦʜ ʚʨʩʪʝ ʠ ʜʝʙˀʠʥʝ ʣʝʜʘ, 

ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ, ʤʝʭʘʥʠʟʘʮʠʿʝ ʢʦʿʘ ʿʝ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʠ ʧʦʪʨʝʙʥʦʛ ˀʫʜʩʪʚʘ. 

ʉʪʝʧʝʥʠ ʧʨʠʧʨʘʚʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʜ ʩʧʨʝʯʘʚʘˁʘ ʠ ʦʪʢʣʘˁʘˁʘ ʧʦʣʝʜʠʮʝ 

ʦʜʨʝʹʝʥʠ ʩʫ ʇʨʦʛʨʘʤʦʤ ʟʠʤʩʢʝ ʩʣʫʞʙʝ. 

ʇʦʣʝʜʠʮʫ ʩʧʨʝʯʘʚʘʤʦ ʠ ʦʪʢʣʘˁʘʤʦ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

ü ʄʝʭʘʥʠʯʢʠ ʥʘʯʠʥ (ʧʦʩʠʧʘˁʝ ʧʝʩʢʦʤ, ʤʣʝʚʝʥʦʤ ʢʘʤʝʥʦʤ ʜʨʦʙʠʥʦʤ ʠʪʜ.) 
ü ʍʝʤʠʿʩʢʠ ʥʘʯʠʥ (ʧʦʩʠʧʘˁʝ ʩʘ ʨʘʩʪʘʧʘʿʫ˂ʠʤ ʤʘʪʝʨʠʿʘʤʘ) 
ü ʂʦʤʙʠʥʦʚʘʥʠ ʥʘʯʠʥ (ʧʦʩʠʧʘˁʝ ʩʤʝʩʝ ʧʝʩʢʘ ʠ ʨʘʩʪʘʧʘʿʫ˂ʠʭ ʤʘʪʝʨʠʿʘ) 

 

ʂʘʢʦ ʩʝ ʩʥʝʛ ʘʢʫʤʫʣʠʨʘ ʥʘ ʧʫʪʫ ʠ ʢʘʢʦ ʧʦʩʪʘʿʝ ʫʪʘʙʘʥ ʟʙʦʛ ʜʝʣʦʚʘˁʘ 

ʩʘʦʙʨʘ˂ʘʿʘ, ʦʥ ʧʦʯʠˁʝ ʜʘ ʩʝ ʚʝʟʫʿʝ ʟʘ ʢʦʣʦʚʦʟ ʧʨʘʚʝ˂ʠ ʧʨʦʙʣʝʤ ʟʙʦʛ 

ʥʝʤʦʛʫ˂ʥʦʩʪʠ ʦʪʢʣʘˁʘˁʘ ʤʝʭʘʥʠʯʢʠʤ ʩʨʝʜʩʪʚʠʤʘ. 

ɱʝʜʠʥʠ ʥʘʯʠʥ ʥʘ ʢʦʿʠ ʩʝ ʤʦʞʝ ʨʘʩʢʠʥʫʪʠ ʚʝʟʘ ʠʟʤʝʹʫ ʣʝʜʘ ʠ ʢʦʣʦʚʦʟʘ ʿʝ ʫʟ 

ʧʦʤʦ˂ ʭʝʤʠʿʩʢʠʭ ʩʨʝʜʩʪʘʚʘ ʢʘʦ ʰʪʦ ʿʝ ʧʫʪʥʘ ʩʦ. 

 ʊʦʢʦʤ ʘʢʮʠʿʝ ʫʢʣʘˁʘˁʘ ʣʝʜʘ, ʩʦ ʩʝ ʧʨʠʤʝˁʫʿʝ ʧʦ ʚʨʭʫ ʫʪʘʙʘʥʦʛ ʩʥʝʛʘ: 

ʫʢʦʣʠʢʦ ʿʝ ʧʨʠʩʫʪʥʘ ʜʦʚʦˀʥʘ ʢʦʣʠʯʠʥʘ ʚʣʘʛʝ ʠ ʪʦʣʧʣʦʪʝ, ʢʦʿʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʿʘʚˀʘ 

ʢʘʦ ʨʝʟʫʣʪʘʪ ʢʦʤʙʠʥʘʮʠʿʝ ʜʝʣʦʚʘˁʘ ʩʫʥʮʘ, ʩʘʦʙʨʘ˂ʘʿʘ ʠ ʚʠʰʠʭ ʜʥʝʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʧʫʪʥʘ ʩʦ ˂ʝ ʩʝ ʨʘʩʪʦʧʠʪʠ ʠ ʬʦʨʤʠʨʘʪʠ ʨʘʩʪʚʦʨ. 

ɿʨʥʮʘ ʩʦʣʠ ʢʦʿʘ ʧʨʝʣʘʟʝ ʫ ʨʘʩʪʚʦʨ ʧʨʦʜʠʨʘ˂ʝ ʢʨʦʟ ʫʪʘʙʘʥ ʩʥʝʛ ʩʚʝ ʜʦ 

ʧʦʚʨʰʠʥʝ ʢʦʣʦʚʦʟʘ, ʚʨʰʝ˂ʠ ʦʪʘʧʘˁʝ ʮʝʣʦʤ ʩʚʦʿʦʤ ʜʫʞʠʥʦʤ. ʐʪʦ ʩʝ ʪʠʯʝ ʫʩʣʦʚʘ 

ʟʘ ʦʪʘʧʘˁʝ, ʤʦʨʘʿʫ ʩʝ ʠʤʘʪʠ ʠ ʪʝʞʠ ʢʨʠʩʪʘʣʠ ʩʦʣʠ, ʢʦʿʠ ˂ʝ ʠʤʘʪʠ ʜʦʚʦˀʥʦ ʩʥʘʛʝ 

ʜʘ ʠʟʚʨʰʝ ʪʦʧˀʝˁʝ ʩʚʝ ʜʦ ʧʦʚʨʰʠʥʝ ʧʫʪʘ. ɿʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ, ʨʘʩʪʚʦʨ ʩʦʣʠ 

(ʩʣʘʥʘ ʚʦʜʘ) ʧʨʦʣʘʟʠ ʥʘʥʠʞʝ ʢʨʦʟ ʫʪʘʙʘʥ ʩʥʝʛ ʩʚʝ ʜʦ ʧʦʚʨʰʠʥʝ ʢʦʣʦʚʦʟʘ. 

ʋʣʦʛʘ ʨʘʩʪʚʦʨʘ ʩʦʣʠ ʥʘ ʢʦʣʦʚʦʟʫ ʪʦʢʦʤ ʟʠʤʩʢʦʛ ʧʝʨʠʦʜʘ ï ʧʨʦʮʝʩ ʜʝʣʦʚʘˁʘ: 

1. ʇʫʪʥʘ ʩʦ ʿʝ ʨʘʟʘʩʪʨʪʘ ʧʦ ʧʦʚʨʰʠʥʠ. ʊʘ ʧʦʚʨʰʠʥʘ ʤʦʞʝ ʙʠʪʠ ʫʪʘʙʘʥ ʩʥʝʛ, 

ʣʝʜ ʠʣʠ ʩʚʝʞʝ ʥʘʧʘʜʘʦ ʩʥʝʛ ʢʦʿʠ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʫʪʘʙʘʥ ʩʘʦʙʨʘ˂ʘʿʝʤ. 

2. ʇʫʪʥʘ ʩʦ ʧʨʠʚʣʘʯʠ ʚʣʘʛʫ ʠʟ ʩʥʝʛʘ ʠ ʧʦʯʠˁʝ ʜʘ ʬʦʨʤʠʨʘ ʨʘʩʪʚʦʨ. 

ʂʨʠʩʪʘʣʠ ʩʦʣʠ ʧʨʝʩʚʣʘʯʝ ʩʝ ʩʣʦʿʝʤ ʨʘʩʪʚʦʨʘ, ʢʦʿʠ ʠʤ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʘʜʘ 

ʢʘʦ ʩʚʨʜʣʦ ʧʨʦʜʨʫ ʜʦ ʧʦʚʨʰʠʥʝ ʢʦʣʦʚʦʟʘ. ʂʘʜʘ ʨʘʩʪʚʦʨ ʜʦʩʝʛʥʝ ʜʦ 

ʧʨʦʩʪʦʨʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʠʟʤʝʹʫ ʩʥʝʛʘ/ʣʝʜʘ ʠ ʢʦʣʦʚʦʟʘ, ʦʥ ʥʘʩʪʘʚˀʘ ʩʚʦʿ 

ʜʘˀʠ ʧʦʧʨʝʯʥʠ ʧʘʜ. 
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3. ʋʩʣʝʜ ʜʝʣʦʚʘˁʘ ʨʘʩʪʚʦʨʘ ʩʦʣʠ, ʚʝʟʘ ʧʦʯʠˁʝ ʜʘ ʩʣʘʙʠ ʢʘʢʦ ʩʝ ʣʝʜ 

ʦʪʘʧʘ. ʀ ʢʘʜʘ ʩʝ ʦʚʘ ʚʝʟʘ ʨʘʩʢʠʥʝ, ʧʨʝʦʩʪʘʣʠ ʩʥʝʛ/ʣʝʜ ʧʣʫʪʘ˂ʝ ʧʦ ʩʣʦʿʫ 

ʨʘʩʪʚʦʨʘ ʧʨʝ ʥʝʛʦ ʧʦ ʢʦʣʦʚʦʟʫ. 

 

4. ɺʦʟʠʣʘ ʢʦʿʘ ʟʘʪʠʤ ʥʘʠʣʘʟʝ, ʧʨʝʪʚʘʨʘʿʫ ʧʨʝʦʩʪʘʣʠ ʩʥʝʛ/ʣʝʜ ʫ ʦʪʦʧʠʥʫ. 

ʉʘʦʙʨʘ˂ʘʿ ʢʦʿʠ ʩʝ ʢʘʩʥʠʿʝ ʦʜʚʠʿʘ, ʩʢʣʘˁʘ ʫ ʩʪʨʘʥʫ ʦʪʦʧʠʥʫ ʩʘ ʧʫʪʘ. ʇʦʩʣʝ 

ʦʜʨʝʹʝʥʦʛ ʧʝʨʠʦʜʘ, ʢʘʜʘ ʩʤʦ ʩʠʛʫʨʥʠ ʜʘ ʩʫ ʢʨʠʩʪʘʣʠ ʩʦʣʠ ʠʟʛʫʙʠʣʠ ʩʥʘʛʫ 

ʠ ʧʦʩʪʘʣʠ ʨʘʟʙʣʘʞʝʥʠ, ʚʨʝʤʝ ʿʝ ʜʘ ʩʝ ʘʢʪʠʚʠʨʘʿʫ ʧʣʫʛʦʚʠ ʠ ʜʘ ʩʝ ʧʦʯʠʩʪʠ 

ʧʨʝʦʩʪʘʣʘ ʦʪʦʧʠʥʘ. ɱʝʜʥʦʤ ʢʘʜʘ ʧʫʪ ʧʦʩʪʘʥʝ ʩʫʚ, ʫʟ ʧʨʝʪʧʦʩʪʘʚʢʫ ʜʘ 

ʥʝ˂ʝ ʙʠʪʠ ʧʘʜʘʚʠʥʘ, ʯʠʩʪ ʢʦʣʦʚʦʟ ʿʝ ʧʦʩʪʠʛʥʫʪ ʫ ʦʢʚʠʨʫ ʦʜʨʝʹʝʥʦʛ 

ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ, ʧʦʩʣʝ ʧʨʦʣʘʩʢʘ ʧʣʫʛʦʚʘ. 

 

 

 

ʉʣʠʢʘ: ʋʣʦʛʘ ʩʦʣʠ ʫ ʦʪʢʣʘˁʘˁʫ ʣʝʜʘ       

Kˀʫʯ ʟʘ ʝʬʠʢʘʩʥʠʿʝ ʢʦʨʠʰ˂ʝˁʝ ʧʫʪʥʝ ʩʦʣʠ ʠ ʙʝʟʙʝʜʥʠʿʝ ʫʩʣʦʚʝ ʥʘ ʧʫʪʫ, 

ʥʘʣʘʟʠ ʩʝ ʫ ʧʨʠʤʝʥʠ ʩʦʣʠ ʥʘ ʧʦʯʝʪʢʫ ʩʥʝʞʥʝ ʦʣʫʿʝ, ʢʘʢʦ ʙʠ ʩʝ ʩʪʚʦʨʠʣʠ ʫʩʣʦʚʠ 

ʢʦʿʠʤʘ ʙʠ ʩʝ ʧʨʝʚʝʥʪʠʚʥʦ ʜʝʣʦʚʘʣʦ ʥʘ ʧʦʿʘʚʫ ʩʤʨʟʘʚʘˁʘ ʠ ʬʦʨʤʠʨʘˁʘ ʚʝʟʝ ʣʝʜ-

ʢʦʣʦʚʦʟ. 

ʆʚʘʢʚʦ ʧʨʝʚʝʥʪʠʚʥʦ ʜʝʣʦʚʘˁʝ ʟʘʭʪʝʚʘ ʧʨʠʤʝʥʫ ʤʘˁʝ ʢʦʣʠʯʠʥʝ ʩʦʣʠ ʫ ʦʜʥʦʩʫ 

ʥʘ ʧʨʠʤʘʨʥʫ ʢʦʣʠʯʠʥʫ ʩʦʣʠ ʫ ʩʣʫʯʘʿʫ ʦʪʢʣʘˁʘˁʘ ʣʝʜʘ ʢʦʿʠ ʩʝ ʚʝ˂ ʬʦʨʤʠʨʘʦ. 

ʇʨʝʤʘ ʪʦʤʝ, ʧʨʘʚʠʣʥʦ ʠ ʧʨʘʚʦʚʨʝʤʝʥʦ ʢʦʨʠʰ˂ʝˁʝ ʭʝʤʠʢʘʣʠʿʘ, ʢʘʦ ʰʪʦ ʿʝ ʧʫʪʥʘ 

ʩʦ, ʧʨʝʩʫʜʥʦ ʿʝ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʙʝʟʙʝʜʥʠʭ ʫʩʣʦʚʘ ʥʘ ʧʫʪʫ ʢʘʜʘ ʜʦʹʝ ʜʦ ʧʦʿʘʚʝ 

ʫʩʣʦʚʘ ʟʘ ʧʘʜʘˁʝ ʩʥʝʛʘ ʠ ʩʪʚʘʨʘˁʝ ʣʝʜʘ. 
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ʇʫʪʥʘ ʩʦ ʩʝ ʧʨʠʤʝˁʫʿʝ ʠ ʫ ʩʣʫʯʘʿʫ ʧʘʜʘˁʘ ʢʠʰʝ ʢʦʿʘ ʣʝʜʠ ʠ ʪʦ ʯʝʩʪʦ ʫ 

ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʘʙʨʘʟʠʚʠʤʘ, ʢʘʢʦ ʙʠ ʩʝ ʧʦʚʝ˂ʘʣʦ ʪʨʝˁʝ ʠ  ʢʘʢʦ ʙʠ ʩʝ ʦʪʦʧʠʦ ʣʝʜ.  

ʇʦʩʪʦʿʝ ʪʨʠ ʬʘʢʪʦʨʘ ʢʦʿʘ ʦʜʨʝʹʫʿʫ ʝʬʝʢʘʪ ʧʫʪʥʝ ʩʦʣʠ ʢʘʦ ʩʨʝʜʩʪʚʘ ʟʘ ʪʦʧˀʝˁʝ 

ʣʝʜʘ, ʘ ʪʦ ʩʫ: 

Á ʊʝʤʧʝʨʘʪʫʨʘ 

Á ɺʣʘʞʥʦʩʪ 

Á ɺʨʝʤʝ 

 

ʄʝʹʫʩʦʙʥʘ ʠʥʪʝʨʘʢʮʠʿʘ ʦʚʘ ʪʨʠ ʝʣʝʤʝʥʪʘ ʦʜʨʝʹʫʿʝ ʢʘʜʘ ʩʝ ʧʦʩʠʧʘ ʩʦ ʠʣʠ ʥʝʢʠ 

ʜʨʫʛʦ ʩʨʝʜʩʪʚʦ ʟʘ ʩʥʠʞʘʚʘˁʝ ʪʘʯʢʝ ʤʨʞˁʝˁʘ, ʢʦʣʠʢʦ ʜʫʛʦ ʦʩʪʘʿʝ ʥʘ ʧʫʪʫ ʠ ʢʘʜʘ 

ʪʨʝʙʘ ʜʘ ʩʝ ʠʟʘʹʝ ʥʘʧʦˀʝ ʩʘ ʧʣʫʛʦʚʠʤʘ ʠ ʧʦʯʠʩʪʝ ʩʥʝʞʥʝ ʠʩʪʦʧʠʥʝ. 

 

1.4. ɺʨʩʪʝ ʧʦʩʠʧʥʠʭ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʩʢʣʘʜʠʰʪʝˁʝ 

 

 ɿʘ ʧʦʩʠʧʘˁʝ ʧʫʪʝʚʘ ʫʧʦʪʨʝʙˀʘʚʘ ʩʝ ʤʦʨʩʢʘ ʠʣʠ ʢʘʤʝʥʘ ʩʦ, ʢʦʿʘ ʤʦʨʘ 

ʦʜʛʦʚʘʨʘʪʠ ʩʚʠʤ ʫʩʣʦʚʠʤʘ ʛʨʘʥʫʣʦʤʝʪʨʠʿʩʢʦʛ ʩʘʩʪʘʚʘ, ʜʦʟʚʦˀʝʥʝ ʩʘʜʨʞʠʥʝ ʚʣʘʛʝ 

ʠ ʧʨʠʤʝʩʘ ʥʝʯʠʩʪʦ˂ʘ. ʋʧʦʪʨʝʙˀʘʚʘ ʩʝ ʛʨʘʥʫʣʘʮʠʿʘ ʩʦʣʠ 0-4mm ʟʘ ʧʦʩʠʧʘˁʝ ʩʘ 

ʚʫʯʝʥʠʤ ʧʦʩʠʧʘʯʠʤʘ, ʩʘʤʘ ʠʣʠ ʢʘʦ ʤʝʰʘʚʠʥʘ ʩʦʣʠ (NaCl) ʠ ʦʪʦʧʠʥʝ CaClі, 

ʦʜʥʦʩʥʦ MgClі. ʇʨʠ ʩʢʣʘʜʠʰʪʝˁʫ ʩʝ ʩʦ ʣʘʢʦ ʩʪʚʨʜʥʝ ʠ ʟʘʪʦ ʿʦʿ ʤʦʨʘʤʦ ʜʦʜʘʪʠ 

ʩʨʝʜʩʪʚʦ ʧʨʦʪʠʚ ʩʪʚʨʜˁʘʚʘˁʘ. ʉʢʣʘʜʠʰʪʠ ʩʝ ʫ ʩʪʫʙʠʯʘʩʪʠʤ ʩʠʣʦʩʠʤʘ ʠ ʫʨʝʹʝʥʠʤ 

ʧʦʢʨʠʚʝʥʠʤ ʩʢʣʘʜʠʰʪʠʤʘ, ʨʘʩʫʪʘ ʠʣʠ ʫ ʚʨʝ˂ʘʤʘ. 

ʅʘʚʝʜʝʥʝ ʭʝʤʠʢʘʣʠʿʝ ʠʤʘʿʫ ʚʠʰʝʩʪʨʫʢʦ ʜʝʿʩʪʚʦ: 

Á ʉʥʠʞʘʚʘʿʫ ʪʘʯʢʫ ʤʨʞˁʝˁʘ 

 

ʉʘʜʨʞʘʿ ʩʦʣʠ ʫ 

ʚʦʜʝʥʦʤ 

ʨʘʩʪʚʦʨʫ (g/kg) 

 

0 

 

 

10 

 

20 

 

24.7 

 

30 

 

35 

ʊʘʯʢʘ ʤʨʞˁʝˁʘ 

( C ) 

 

0 

 

-0.5 

 

       -1.08 

 

-1.33 

 

-1.63 

 

-1.91 
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Á NaCl - ʊʨʦʰʠ ʪʦʧʣʦʪʫ ʧʨʠ ʨʘʩʪʚʘʨʘˁʫ ʫ ʚʦʜʠ (ʝʥʜʦʪʝʨʤʥʘ ʨʝʘʢʮʠʿʘ) 

Á CaClі, MgClі - ʆʩʣʦʙʘʹʘʿʫ ʪʦʧʣʦʪʫ ʧʨʠ ʨʘʩʪʚʘʨʘˁʫ ʫ ʚʦʜʠ (ʝʛʟʦʪʝʨʤʥʘ 

ʨʝʘʢʮʠʿʘ) ï ʧʦʚʦˀʥʠʿʝ ʜʝʿʩʪʚʦ 

 

 

ʂʘʤʝʥʘ ʜʨʦʙʠʥʘ  

- ʿʝ ʜʨʦʙˀʝʥʠ ʤʘʪʝʨʠʿʘʣ ʠʟ ʢʨʝʯˁʘʯʢʠʭ ʩʪʝʥʘ ʢʦʿʠ ʩʝ ʜʦʙʠʿʘ ʫ ʢʘʤʝʥʦʣʦʤʫ, 

ʬʨʘʢʮʠʿʝ 4-8mm ʠʣʠ 8-16mm. ʂʘʤʝʥʘ ʜʨʦʙʠʥʘ ʤʦʨʘ ʦʜʛʦʚʘʨʘʪʠ 

ʧʦʩʪʘʚˀʝʥʠʤ ʘʪʝʩʪʠʤʘ. ɿʘ ʧʦʩʠʧʘˁʝ ʘʩʬʘʣʪʥʠʭ ʢʦʣʦʚʦʟʘ ʫʧʦʪʨʝʙˀʘʚʘ ʩʝ 

ʬʨʘʢʮʠʿʘ 4-8mm, ʩʘʤʘ ʠʣʠ ʢʘʦ ʤʝʰʘʚʠʥʘ ʩʘ ʩʦʣʠ (NaCl). 

 

ʇʝʩʘʢ  

 

- ʉʣʫʞʠ ʟʘ ʧʦʩʠʧʘˁʝ ʧʫʪʝʚʘ ʠ ʢʘʜʘ ʥʝʤʘ ʧʘʜʘʚʠʥʘ, ʥʘʿʯʝʰ˂ʝ ʩʝ ʢʦʨʠʩʪʠ 

ʥʘʢʦʥ ʪʝʞʠʭ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʥʝʟʛʦʜʘ ʟʘ ʧʦʩʠʧʘˁʝ ʨʘʩʫʪʦʛ ʫˀʘ ʠ ʜʨʫʛʠʭ 

ʢʣʠʟʘʚʠʭ ʤʘʪʝʨʠʿʘ ʥʘ ʢʦʣʦʚʦʟʫ, ʘ ʤʦʞʝ ʠ ʜʘ ʩʣʫʞʠ ʟʘ ʧʦʩʠʧʘˁʝ ʣʝʜʝʥʝ 

ʢʦʨʝ. 

CaClі ʂʘʣʮʠʿʫʤ ʭʣʦʨʠʜ 

- ʿʝ 20%-ʪʥʘ ʨʘʩʪʦʧʠʥʘ ʢʦʿʫ ʫʧʦʪʨʝʙˀʘʚʘʤʦ ʟʘ ʧʦʩʠʧʘˁʝ ʘʩʬʘʣʪʥʦʛ ʢʦʣʦʚʦʟʘ 

ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʩʫʚʦʤ ʩʦʣʠ ʫ ʨʘʟʣʠʯʠʪʦʤ ʦʜʥʦʩʫ ʥʘ ʜʘʪʝ ʚʨʝʤʝʥʩʢʝ 

ʫʩʣʦʚʝ. ʈʘʩʪʚʦʨ ʩʝ ʩʢʣʘʜʠʰʪʠ ʫ ʮʠʩʪʝʨʥʘʤʘ. ʉʫʚʠ CaClі ʿʝ ʧʘʢʦʚʘʥ ʫ ʚʨʝ˂ʠ 

ʠ ʩʢʣʘʜʠʰʪʠ ʩʝ ʫ ʩʫʚʠʤ ʧʦʢʨʠʚʝʥʠʤ ʩʢʣʘʜʠʰʪʠʤʘ. 

- ʊʦʧʠ ʣʝʜ ʠ ʩʥʝʛ ʜʦ ʪʝʤʧʝʨʘʪʫʨʝ ʦʜ -20 C 

- ʃʘʢʦ ʨʘʩʪʚʦʨˀʠʚ ʫ ʚʦʜʠ ʠ ʚʨʣʦ ʭʠʛʨʦʩʢʦʧʘʥ 

- ʄʘˁʝ ʰʪʝʪʥʦ ʜʝʿʩʪʚʦ ʥʘ ʦʙʿʝʢʪʝ ʠ ʚʦʟʠʣʘ 

- ʅʝʜʦʩʪʘʪʘʢ ï ʜʚʦʩʪʨʫʢʦ ʩʢʫʧˀʠ ʦʜ ʩʦʣʠ. 

MgClі ʄʘʛʥʝʟʠʿʫʤ ʭʣʦʨʠʜ  

- ʿʝ ʨʘʩʪʚʦʨ ʩʘ ʠʩʪʠʤ ʦʩʦʙʠʥʘʤʘ ʢʘʦ CaClі ʠ ʠʩʪʠʤ ʦʩʥʦʚʘʤʘ ʩʢʣʘʜʠʰʪʝˁʘ. 
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NaCl ʅʘʪʨʠʿʫʤ ʭʣʦʨʠʜ 

- 51% ʩʚʝʪʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʩʦʣʠ ʪʨʦʰʠ ʩʝ ʥʘ ʦʜʨʞʘʚʘˁʝ ʧʫʪʝʚʘ 

- ʇʨʠʤʝʥʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʠʩʧʦʜ -10 C ʿʝ ʥʝʝʢʦʥʦʤʠʯʥʘ ʠ ʝʢʦʣʦʰʢʠ 

ʥʝʦʧʨʘʚʜʘʥʘ (ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ). 

 

 

 

 
ʆʧʝʨʘʮʠʿʘ 

 
ʂʦʣʠʯʠʥʘ (g/mĮ) 

 
ʇʨʝʚʝʥʪʠʚʥʦ ʩʦʣʝˁʝ 

 
5-10 

 
ɱʘʢ ʤʨʘʟ, ʣʝʜʝʥʘ ʢʠʰʘ ʠ ʩʥʝʛ 

 
20 - 40 

 
ʋʢʣʘˁʘˁʝ ʩʥʝʛʘ ʙʝʟ ʩʦʣʝˁʘ, ʥʘʢʦʥ 

ʯʠʰ˂ʝˁʘ 

 
40 - 60 

 

 

 

- NaCl ʿʝ ʤʥʦʛʦ ʝʬʠʢʘʩʥʠʿʠ ʢʘʜʘ ʩʝ ʥʘʥʦʩʠ ʫ ʚʦʜʝʥʦʤ ʨʘʩʪʚʦʨʫ 

- ʃʘʢʰʝ ʠ ʙʨʞʝ ʩʝ ʥʘʥʦʩʠ ʠ ʤʘˁʝ ʿʝ ʦʩʝʪˀʠʚ ʥʘ ʜʝʿʩʪʚʦ ʩʘʦʙʨʘ˂ʘʿʘ ï ʜʫʞʝ ʩʝ 

ʟʘʜʨʞʘʚʘ ʥʘ ʧʦʚʨʰʠʥʠ ʢʦʣʦʚʦʟʘ ʠ ʜʫʞʝ ʦʩʪʘʿʝ ʘʢʪʠʚʘʥ 

- ʇʦʩʝʙʥʦ ʧʦʛʦʜʘʥ ʟʘ ʧʨʝʚʝʥʪʠʚʥʦ ʜʝʣʦʚʘˁʝ 

- ɺʝ˂ʠ ʨʘʜʠʿʫʩ ʢʨʝʪʘˁʘ ʚʦʟʠʣʘ ʟʘ ʥʘʥʦʰʝˁʝ ʨʘʩʪʚʦʨʘ 

- ɺʦʟʠʣʘ ʩʝ ʤʦʛʫ ʥʘʧʫʥʠʪʠ ʨʘʩʪʚʦʨʦʤ ʠ ʙʠʪʠ ʩʧʨʝʤʥʘ ʟʘ ʜʝʣʦʚʘˁʝ ʙʝʟ 

ʦʧʘʩʥʦʩʪʠ ʦʜ ʟʘʣʝʹʠʚʘˁʘ. 
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ɼʠʿʘʛʨʘʤʦʤ ˂ʝʤʦ ʧʨʠʢʘʟʘʪʠ ʪʘʯʢʫ ʤʨʞˁʝˁʘ ʨʘʩʪʚʦʨʘ, ʩʦʣʠ ʠ ʚʦʜʝ. ʃʠʥʠʿʘ ʥʘ 

ʜʠʿʘʛʨʘʤʫ ʧʨʝʜʩʪʘʚˀʘ ʨʘʟʣʠʯʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʨʘʩʪʚʦʨʘ ʩʦʣʠ ʢʦʿʝ ʦʙʝʟʙʝʹʫʿʫ 

ʤʠʥʠʤʘʣʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʢʦʿʦʿ ʤʦʞʝ ʜʘ ʩʝ ʚʨʰʠ ʪʦʧˀʝˁʝ ʠʩʧʦʜ ʢʦʿʝ ˂ʝ ʩʝ, 

ʫʢʦʣʠʢʦ ʩʝ ʧʨʝʢʦʨʘʯʠ, ʬʦʨʤʠʨʘʪʠ ʢʨʠʩʪʘʣʠ ʣʝʜʘ. 

 

 

 

ʉʚʝ ʪʘʯʢʝ ʠʩʧʦʜ ʢʨʠʚʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʨʠʩʪʘʣʝ ʣʝʜʘ ʠ ʨʘʩʪʚʦʨ NaCl ʠ HіO. ʉʚʝ 

ʪʘʯʢʝ ʠʟʥʘʜ ʢʨʠʚʝ ʫ ʩʨʝʜʠʥʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢʨʠʩʪʘʣʝ NaCl ʠ ʨʘʩʪʚʦʨ NaCl ʠ HіO. ʋ 

ʦʙʣʘʩʪʠ ʩʘ ʜʝʩʥʝ ʩʪʨʘʥʝ ʦʜ ʪʘʯʢʝ ʪʦʧˀʝˁʘ ʥʘʣʘʟʠ ʩʝ ʧʨʝʚʠʰʝ ʩʦʣʠ, ʪʘʢʦ ʜʘ ʩʝ ʫ 

ʪʦʿ ʦʙʣʘʩʪʠ ʜʦʛʘʹʘ ʧʦʥʦʚʥʦ ʟʘʤʨʟʘʚʘˁʝ ʨʘʩʪʚʦʨʘ NaCl ʠ HіO. 

 

ʂʘʜʘ ʩʫ ʩʝ ʯʝʩʪʠʮʝ ʩʦʣʠ ʧʦʪʧʫʥʦ ʨʘʩʪʚʦʨʠʣʝ ʫ ʚʦʜʠ, ʜʘˀʝ ʪʦʧˀʝˁʝ ʩʥʝʛʘ ʠ 

ʣʝʜʘ ʨʘʟʙʣʘʞʠ˂ʝ ʨʘʩʪʚʦʨ ʪʘʢʦ ʜʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘ ʢʦʿʦʿ ʩʝ ʚʨʰʠ ʜʘˀʝ ʪʦʧˀʝˁʝ ʠ 

ʥʘ ʢʦʿʦʿ ʩʝ ʬʦʨʤʠʨʘʿʫ ʢʨʠʩʪʘʣʠ ʩʦʣʠ, ʨʘʩʪʝ ʢʘ 0C. ʂʘʢʦ ʩʝ ʨʘʩʪʚʦʨ ʩʦʣʠ 

ʨʘʟʙʣʘʞʫʿʝ, ʢʨʠʩʪʘʣʠ ʣʝʜʘ ʧʦʯʠˁʫ ʜʘ ʩʝ ʬʦʨʤʠʨʘʿʫ, ʧʨʦʫʟʨʦʢʫʿʫ˂ʠ ʜʘ ʚʦʜʘ ʠʟʘʹʝ 

ʠʟ ʨʘʩʪʚʦʨʘ, ʧʦʚʝ˂ʘʚʘʿʫ˂ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʧʨʝʦʩʪʘʣʦʛ ʨʘʩʪʚʦʨʘ ʢʘʦ ʠ 
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ʜʫʞʠʥʫ ʚʨʝʤʝʥʘ ʟʘ ʢʦʿʝ ˂ʝ ʨʘʩʪʚʦʨ ʙʠʪʠ ʝʬʠʢʘʩʘʥ ʫ ʧʨʝʚʝʥʮʠʿʠ ʧʦʪʧʫʥʦʛ 

ʩʤʨʟʘʚʘˁʘ.  

 

ʋʢʦʣʠʢʦ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʩʦʣʠ ʫ ʨʘʩʪʚʦʨʫ ʨʘʩʪʝ, ʪʘʯʢʘ ʩʤʨʟʘʚʘˁʘ ʦʧʘʜʘ. ʅʘ 

ʧʨʠʤʝʨ, ʯʠʩʪʘ ʚʦʜʘ ʩʤʨʟʘʚʘ ʥʘ 0C, ʘ 10% -ʨʘʩʪʚʦʨ ʩʦʣʠ ʥʝ˂ʝ ʩʤʨʟʥʫʪʠ ʜʦʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʧʘʜʥʝ ʠʩʧʦʜ -6 C.  

 

ʊʝʤʧʝʨʘʪʫʨʘ ʩʤʨʟʘʚʘˁʘ ʨʘʩʪʚʦʨʘ ʥʘʩʪʘʚʠ˂ʝ ʜʘ ʧʘʜʘ ʫʢʦʣʠʢʦ ʩʝ ʨʘʩʪʚʦʨʫ ʜʦʜʘ 

ʿʦʰ ʩʦʣʠ, ʦʜʥʦʩʥʦ ʫʢʦʣʠʢʦ ʤʫ ʩʝ ʧʦʚʝ˂ʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ. ʆʧʪʠʤʘʣʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

ʢʦʿʘ ʦʙʝʟʙʝʹʫʿʝ ʥʘʿʥʠʞʫ ʪʘʯʢʫ ʤʨʞˁʝˁʘ ʨʘʩʪʚʦʨʘ, ʟʦʚʝ ʩʝ ʝʫʪʝʢʪʠʯʢʘ ʪʘʯʢʘ. 

ʉʚʘʢʠ ʩʥʠʞʘʚʘʯ ʪʘʯʢʝ ʤʨʞˁʝˁʘ ʠʤʘ ʩʚʦʿʫ ʩʦʧʩʪʚʝʥʫ ʝʫʪʝʢʪʠʯʢʫ ʪʘʯʢʫ. 

 

ʇʦʨʝʜ ʧʨʠʥʮʠʧʘ ʬʘʟʥʝ ʧʨʦʤʝʥʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʟʥʘʪʠ ʢʦʣʠʢʦ ʣʝʜʘ ʤʦʞʝ ʜʘ ʦʪʦʧʠ 

ʧʫʪʥʘ ʩʦ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ . ʉʣʝʜʝ˂ʘ ʪʘʙʝʣʘ ʧʦʢʘʟʫʿʝ ʜʘ ʥʘ  -1 C, 

1kg ʩʦʣʠ ʦʪʘʧʘ 45 kg ʣʝʜʘ. ʄʝʹʫʪʠʤ, ʢʘʢʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʜʘ ʜʦ -4 C, 1 kg ʩʦʣʠ 

ʦʪʦʧʠ˂ʝ 15 kg ʣʝʜʘ, ʘ ʥʘ -10 C ʩʘʤʦ 5 kg. 
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- ʆʜʥʦʩ ʠʟʤʝʹʫ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʢʦʣʠʯʠʥʝ ʦʪʦʧˀʝʥʦʛ ʣʝʜʘ ʜʝʿʩʪʚʦʤ ʧʫʪʥʝ ʩʦʣʠ 

 

 

1.5. ɿʘʰʪʠʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ 

 

ɿʘʰʪʠʪʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʧʦʜʨʘʟʫʤʝʚʘ ʩʢʫʧ ʨʘʟʣʠʯʠʪʠʭ ʧʦʩʪʫʧʘʢʘ ʠ ʤʝʨʘ ʢʦʿʠ 

ʩʧʨʝʯʘʚʘʿʫ ʫʛʨʦʞʘʚʘˁʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʩ ʮʠˀʝʤ ʦʯʫʚʘˁʘ ʙʠʦʣʦʰʢʝ ʨʘʚʥʦʪʝʞʝ. 

 

ʋ ʟʠʤʩʢʠʤ ʫʩʣʦʚʠʤʘ ʟʠʤʩʢʘ ʩʣʫʞʙʘ ʤʦʨʘ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʜʘ ʫʩʢʣʘʜʠ ʧʦʪʨʝʙʝ 

ʙʝʟʙʝʜʥʦʩʪʠ ʠ ʩʠʛʫʨʥʦʩʪʠ ʩʘʦʙʨʘ˂ʘʿʘ ʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. ʇʨʠʣʠʢʦʤ 

ʧʦʩʠʧʘˁʘ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʩʧʨʝʯʘʚʘˁʝ ʧʦʣʝʜʠʮʝ ʚʘʞʠ ʦʩʥʦʚʥʦ 

ʥʘʯʝʣʦ: ʇʦʩʠʧʘʪʠ ʪʦʣʠʢʦ ʢʦʣʠʢʦ ʿʝ ʧʦʪʨʝʙʥʦ, ʰʪʦ ʤʘˁʝ ʤʦʛʫ˂ʝ. 
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ʇʫʪʥʘ ʩʦ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʜʘ ʫʪʠʯʝ ʥʘ ʚʝʛʝʪʘʮʠʿʫ (ʫʢˀʫʯʫʿʫ˂ʠ ʧʦˀʦʧʨʠʚʨʝʜʥʝ 

ʫʩʝʚʝ) ʠ ʚʦʜʝʥʘ ʩʪʘʥʠʰʪʘ. ʇʦʥʝʢʘʜ ʦʚʠ ʫʪʠʮʘʿʠ ʤʦʛʫ ʜʘ ʙʫʜʫ ʚʝʦʤʘ ʦʟʙʠˀʥʠ. 

ɱʝʜʠʥʠ ʥʘʯʠʥ ʜʘ ʩʝ ʦʚʝ ʧʦʩʣʝʜʠʮʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʝʣʠʤʠʥʠʰʫ ʙʠʦ ʙʠ ʜʘ ʩʝ ʧʨʝʢʠʥʝ 

ʩʘ ʢʦʨʠʰ˂ʝˁʝʤ ʧʫʪʥʝ ʩʦʣʠ. ʋ ʥʝʜʦʩʪʘʪʢʫ ʘʣʪʝʨʥʘʪʠʚʥʦʛ ʩʨʝʜʩʪʚʘ ʟʘ ʦʜʣʝʹʠʚʘˁʝ, 

ʢʦʿʝ ʜʝʣʫʿʝ ʠʩʪʦ ʪʘʢʦ ʝʬʠʢʘʩʥʦ ʧʦ ʧʠʪʘˁʫ ʪʨʦʰʢʦʚʘ ʢʘʦ ʠ ʧʫʪʥʘ ʩʦ, ʧʨʝʩʪʘʥʘʢ 

ʢʦʨʠʰ˂ʝˁʘ ʩʦʣʠ ʥʠʿʝ ʤʦʛʫ˂ʘ ʦʧʮʠʿʘ. ɸʣʠ ʢʨʦʟ ʝʬʠʢʘʩʥʝ ʧʦʩʪʫʧʢʝ ʫʧʨʘʚˀʘˁʘ 

ˁʝʥʠʤ ʢʦʨʠʰ˂ʝˁʝʤ, ʤʦʞʝ ʩʝ ʩʤʘˁʠʪʠ ʢʦʣʠʯʠʥʘ ʧʫʪʥʝ ʩʦʣʠ ʢʦʿʘ ʫʣʘʟʠ ʫ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ. 

 

ʉʧʨʦʚʦʹʝˁʝʤ ʧʦʩʪʫʧʢʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʢʦʨʠʰ˂ʝˁʘ ʩʦʣʠ ʫ ʧʨʝʪʭʦʜʥʦʤ ʜʦʚʦʜʠ 

ʜʦ ʩʤʘˁʝˁʘ ʢʦʣʠʯʠʥʝ ʩʦʣʠ ʢʦʿʘ ʠʜʝ ʫ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʜʦʢ ʩʝ ʠ ʜʘˀʝ ʦʙʝʟʙʝʹʫʿʫ 

ʙʝʟʙʝʜʥʠ ʧʫʪʝʚʠ ʠ ʧʦʩʪʠʞʫ ʧʨʦʧʠʩʘʥʠ ʥʠʚʦʠ ʫʩʣʫʛʝ. 

 

ʇʦʜʟʝʤʥʝ ʚʦʜʝ, ʧʦʚʨʰʠʥʩʢʝ ʚʦʜʝ ʠ ʪʣʦ ʤʦʛʫ ʧʦʩʪʘʪʠ ʟʘʛʘʹʝʥʠ ʢʘʦ ʨʝʟʫʣʪʘʪ 

ʚʝʣʠʢʠʭ ʠ ʯʝʩʪʠʭ ʥʘʥʦʰʝˁʘ ʭʝʤʠʢʘʣʠʿʘ ʟʘ ʦʜʣʝʹʠʚʘˁʝ, ʘʣʠ ʪʨʝʙʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ 

ʤʥʦʛʦ ʧʨʦʤʝʥˀʠʚʠʭ ʢʘʜʘ ʩʝ ʦʜʨʝʹʫʿʝ ʩʪʝʧʝʥ ʝʢʦʣʦʰʢʝ ʰʪʝʪʝ. ʅʠʿʝ ʜʦʚʦˀʥʦ 

ʧʨʝʮʠʟʥʦ ʜʘ ʩʝ ʩʘʤʦ ʥʘʚʝʜʝ ʜʘ ˂ʝ ʧʦʩʠʧʘˁʝ ʩʦʣʠ ʥʘ ʧʦʚʨʰʠʥʠ ʧʫʪʘ ʩʠʛʫʨʥʦ 

ʠʤʘʪʠ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʦʢʨʫʞʝˁʝ. 

 

ʇʫʪʥʘ ʩʦ ʤʦʞʝ ʜʘ ʫʹʝ ʫ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʨʘʟʥʠʤ ʧʫʪʝʚʠʤʘ, ʦʜ ʢʦʿʠʭ ʩʚʠ 

ʫʢˀʫʯʫʿʫ ʚʦʜʫ ʫ ʿʝʜʥʦʤ ʠʣʠ ʜʨʫʛʦʤ ʦʙʣʠʢʫ. ɼʘ ʙʠ ʨʘʟʫʤʝʣʠ ʢʘʢʦ ʬʫʥʢʮʠʦʥʠʰʫ 

ʧʫʪʝʚʠ ʚʦʜʝ, ʤʦʨʘʤʦ ʟʥʘʪʠ ʥʝʰʪʦ ʦ ʭʠʜʨʦʣʦʰʢʦʤ ʮʠʢʣʫʩʫ. 

 

ʆʢʝʘʥʠ, ʨʝʢʝ ʠ ʦʙʣʘʮʠ ʩʫ ʫ ʩʪʘʣʥʦʤ ʩʪʘˁʫ ʧʨʦʤʝʥʝ, ʢʘʢʦ ʚʦʜʘ ʥʘ ʧʦʚʨʰʠʥʠ 

ʠʩʧʘʨʘʚʘ, ʚʦʜʘ ʠʟ ʦʙʣʘʢʘ ʧʘʜʘ, ʘ ʧʘʜʘʚʠʥʝ ʧʨʦʜʠʨʫ ʫ ʟʝʤˀʫ. ɺʦʜʘ ʢʦʿʘ ʧʘʜʘ ʫ 

ʦʙʣʠʢʫ ʢʠʰʝ ʠʣʠ ʩʥʝʛʘ, ʠʣʠ ʠʩʧʘʨʠ ʥʘʟʘʜ ʫ ʚʘʟʜʫʭ, ʦʪʝʢʥʝ ʫ ʚʣʘʞʥʘ ʧʦʜʨʫʯʿʘ, ʨʝʢʝ 

ʠ ʿʝʟʝʨʘ, ʠʣʠ ʦʜʝ ʫ ʟʝʤˀʫ. 
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ʍʠʜʨʦʣʦʰʢʠ ʮʠʢʣʫʩ 

 

 

ʂʘʜʘ ʠʜʝ ʫ ʟʝʤˀʫ, ʦʚʫ ʚʦʜʫ ʠʣʠ ʧʨʝʫʟʤʫ ʙʠˀʢʝ ʠʣʠ ʦʪʝʢʥʝ ʫ ʧʦʜʟʝʤʥʘ ʿʝʟʝʨʘ 

ʢʦʿʘ ʩʝ ʟʦʚʫ ʠʟʜʘʥʠ. ɸʣʠ, ʢʨʦʟ ʩʚʝ ʪʦ, ʫʢʫʧʥʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʩʝ ʥʝ ʤʝˁʘ. ʂʨʫʞʝˁʝ 

ʠ ʦʜʨʞʘˁʝ ʚʦʜʝʥʝ ʟʘʣʠʭʝ ʧʣʘʥʝʪʝ ɿʝʤˀʝ, ʧʦʜ ʠʤʝʥʦʤ Ăʭʠʜʨʦʣʦʰʢʠ ʮʠʢʣʫʩñ , ʿʝ 

ʦʥʦ ʰʪʦ ʜʠʢʪʠʨʘ ʢʘʢʦ ʧʫʪʥʘ ʩʦ ʫʣʘʟʠ ʠ ʢʘʢʦ ʩʝ ʢʨʝ˂ʝ ʢʨʦʟ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʉʦ ʟʘ ʦʜʣʝʹʠʚʘˁʝ ʢʦʿʘ ʩʝ ʧʨʠʤʝˁʫʿʝ ʥʘ ʧʦʚʨʰʠʥʠ ʧʫʪʘ ʧʨʝ, ʟʘ ʚʨʝʤʝ ʠ ʧʦʩʣʝ 

ʟʠʤʩʢʠʭ ʧʘʜʘʚʠʥʘ, ʬʦʨʤʠʨʘ ʨʘʩʪʚʦʨ ʩʦʣʠ ʢʦʿʠ ʧʨʦʥʘʹʝ ʩʚʦʿ ʧʫʪ ʜʦ ʪʣʘ ʫ ʧʫʪʥʦʤ 

ʧʦʿʘʩʫ ʠ ʜʦ ʚʝʛʝʪʘʮʠʿʝ ʢʨʦʟ ʦʪʝʢʣʝ ʚʦʜʝ ʩʘ ʧʫʪʘ (ʜʨʝʥʘʞʘ), ʢʨʦʟ ʧʨʩʢʘˁʝ 

ʧʨʦʫʟʨʦʢʦʚʘʥʦ ʢʨʝʪʘˁʝʤ ʚʦʟʠʣʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʯʠʰ˂ʝˁʘ ʧʣʫʛʦʤ. 

 

ʇʫʪʥʘ ʩʦ ʤʦʞʝ ʜʘ ʫʪʠʯʝ ʜʠʨʝʢʪʥʦ ʠʣʠ ʠʥʜʠʨʝʢʪʥʦ ʥʘ ʪʣʦ, ʚʝʛʝʪʘʮʠʿʫ, ʧʦʜʟʝʤʥʝ 

ʚʦʜʝ, ʚʦʜʝ ʩʪʘʥʠʰʪʘ ʠʣʠ ʜʠʚˀʠ ʩʚʝʪ.  
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ʇʫʪʝʚʠ ʦʜʣʘʩʢʘ ʧʫʪʥʝ ʩʦʣʠ ʫ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ 

ʅʘʿʚʝ˂ʠ ʜʝʦ ʩʦʣʠ ʢʦʿʠ ʩʝ ʧʦʩʠʧʘ ʧʦ ʧʫʪʫ, ʥʘ ʢʨʘʿʫ ʟʘʚʨʰʠ ʥʘ ʙʘʥʢʠʥʘʤʘ ʠ ʫ 

ʿʘʨʢʦʚʠʤʘ.   

ʇʨʦʮʝʥʘ ʦ ʢʦʣʠʯʠʥʠ ʩʦʣʠ ʢʦʿʘ ʩʝ ʧʨʠʤʝˁʫʿʝ ʥʘ ʧʫʪʝʚʠʤʘ, ʘ ʢʦʿʘ ʜʦʩʧʝʚʘ ʫ 

ʧʦʜʟʝʤʥʝ ʚʦʜʝ ʿʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 10% ʜʦ 50%. ʂʦʣʠʯʠʥʘ ʭʣʦʨʠʜʘ ʢʦʿʠ ʧʫʪʫʿʝ ʢʨʦʟ 

ʩʠʩʪʝʤ ʧʦʜʟʝʤʥʠʭ ʚʦʜʘ ʠ ʧʦʥʦʚʦ ʫʣʘʟʠ ʫ ʧʦʚʨʰʠʥʩʢʝ ʚʦʜʝ ʧʨʦʮʝˁʝʥʘ ʿʝ ʜʘ 

ʠʟʥʦʩʠ ʠʟʤʝʹʫ 20% ʠ 45%. ʋ ʚʘʥʛʨʘʜʩʢʠʤ ʧʦʜʨʫʯʿʠʤʘ ʜʦʩʪʘ ʩʦʣʠ ʤʦʞʝ ʜʘ ʜʦʩʧʝ ʫ 

ʟʝʤˀʫ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʦʜʤʘʭ ʧʦʨʝʜ ʧʫʪʘ, ʛʜʝ ʥʝ ʧʦʩʪʦʿʝ ʥʠʢʘʢʚʠ ʧʦʚʨʰʠʥʩʢʠ 

ʦʜʚʦʜʠ. 
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ʈʘʟʥʝ ʧʫʪʘˁʝ, ʧʨʦʮʝʩʠ ʠ ʫʪʠʮʘʿʠ ʢʦʿʠ ʧʦʚʝʟʫʿʫ ʧʫʪʥʫ ʩʦ ʠ ʧʦʜʟʝʤʥʝ ʚʦʜʝ 

ʧʨʠʢʘʟʘʥʝ ʩʫ ʥʘ ʩʣʠʮʠ: 

 

 

 

ɼʦʢʣʝ ʛʦʜ ʩʦ ʦʩʪʘʿʝ ʛʣʘʚʥʠ ʠʟʙʦʨ ʩʨʝʜʩʪʘʚʘ ʟʘ ʩʥʠʞʘʚʘˁʝ ʪʘʯʢʝ ʤʨʞˁʝˁʘ, 

ʫʚʝʢ ˂ʝ ʧʦʩʪʦʿʘʪʠ ʦʜʨʝʹʝʥʘ ʢʦʣʠʯʠʥʘ ʧʫʪʥʝ ʩʦʣʠ ʢʦʿʘ ʜʦʩʧʝʚʘ ʫ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ 

ʥʘ ʨʘʟʣʠʯʠʪʝ ʥʘʯʠʥʝ. ɸʣʠ ʢʨʦʟ ʝʬʠʢʘʩʥʦ ʫʧʨʘʚˀʘˁʝ ʢʦʨʠʰ˂ʝˁʘ ʩʦʣʠ ʤʦʞʝ ʩʝ 

ʦʩʠʛʫʨʘʪʠ ʜʘ ʫ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ ʥʝ ʫʹʝ ʚʠʰʝ ʩʦʣʠ ʦʜ ʢʦʣʠʯʠʥʝ ʢʦʿʘ ʿʝ ʥʝʦʧʭʦʜʥʘ. 
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ɱɸɺʅʆ ʂʆʄʋʅɸʃʅʆ ʇʈɽɼʋɿɽɴɽ Ăʇʋʊñ 
ʅʦʚʠ ʉʘʜ, ʈʫʤʝʥʘʯʢʘ 150ʘ 

 

 

2. ɿʠʤʩʢʘ ʩʣʫʞʙʘ ʫ ʅʦʚʦʤ ʉʘʜʫ 
 

 

ʩʝʧʪʝʤʙʘʨ, 2012.ʛʦʜ 

ʅʘ ʦʩʥʦʚʫ ɿʘʢʦʥʘ ʦ ʢʦʤʫʥʘʣʥʦʿ ʜʝʣʘʪʥʦʩʪʠ (Ăʉʣ. ɻʣʘʩʥʠʢ ʈʉñ ʙʨ 88/2011) ʠ 

ʆʜʣʫʢʝ ʦ ʫʨʝʹʝˁʫ ʛʨʘʜʘ (ʉʣ. ʣʠʩʪ ʛʨʘʜʘ ʅʦʚʦʛ ʉʘʜʘ ʙʨ. 39/10, 42/10 ʠʩʧʨʘʚʢʘ 

60/10 ) ʩʫ ʧʨʦʧʠʩʘʥʠ ʫʩʣʦʚʠ ʟʘ ʦʧʰʪʝ ʠ ʢʦʤʫʥʘʣʥʦ ʫʨʝʹʝˁʝ ʛʨʘʜʘ ʅʦʚʦʛ ʉʘʜʘ. 
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ʂʦʤʫʥʘʣʥʦ ʫʨʝʹʝˁʝ ɻʨʘʜʘ ʦʙʫʭʚʘʪʘ ʫʩʣʦʚʝ ʠ ʥʘʯʠʥ ʧʦʩʪʘʚˀʘˁʘ, ʦʜʨʞʘʚʘˁʘ ʠ 

ʟʘʰʪʠʪʝ ʢʦʤʫʥʘʣʥʠʭ ʦʙʿʝʢʘʪʘ ʠ ʫʨʝʹʘʿʘ, ʢʘʦ ʠ ʫʩʣʦʚʝ ʟʘ ʦʙʘʚˀʘˁʝ ʦʜʨʝʹʝʥʠʭ 

ʜʝʣʘʪʥʦʩʪʠ: 

1. ʆʜʨʞʘʚʘˁʝ ʩʠʩʪʝʤʘ ʿʘʚʥʝ ʨʘʩʚʝʪʝ, ʦʩʚʝʪˀʝˁʝ ʦʙʿʝʢʘʪʘ ʠ ʩʚʝʯʘʥʦ 

ʫʢʨʘʰʘʚʘˁʝ     ʛʨʘʜʘ; 

2. ʋʢʣʘˁʘˁʝ ʠ ʦʜʥʦʰʝˁʝ ʩʥʝʛʘ ʩʘ ʿʘʚʥʝ ʧʦʚʨʰʠʥʝ ʠ ʧʦʩʠʧʘˁʝ ʩʦˀʫ 

ʣʝʜʘ ʥʘ ʿʘʚʥʦʿ ʧʦʚʨʰʠʥʠ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ : ʫʢʣʘˁʘˁʝ ʩʥʝʛʘ ʠ ʣʝʜʘ); 

3. ʇʦʩʪʘʚˀʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʿʘʚʥʠʭ wc-ʘ; 

4. ʉʫʟʙʠʿʘˁʝ ʠ ʫʥʠʰʪʘʚʘˁʝ ʢʦʨʦʚʩʢʝ ʙʠˀʢʝ ʘʤʙʨʦʟʠʿʝ. 

ʋʢʣʘˁʘˁʝ ʩʥʝʛʘ ʠ ʣʝʜʘ ʦʙʘʚˀʘ ʩʝ ʫ ʩʢʣʘʜʫ ʩʘ ʦʜʨʝʜʙʘʤʘ ʦʚʝ ʦʜʣʫʢʝ ʠ ʫ 

ʩʢʣʘʜʫ ʩʘ ʇʨʦʛʨʘʤʦʤ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ. ʇʨʦʛʨʘʤ ʨʘʜʘ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ʧʦʜʥʦʩʠ 

ɿʘʚʦʜ ʟʘ ʠʟʛʨʘʜˁʫ ʛʨʘʜʘ ʜʦ 15. ʦʢʪʦʙʨʘ ʪʝʢʫ˂ʝ ʛʦʜʠʥʝ, ʟʘ ʧʨʦʛʨʘʤʩʢʠ ʧʝʨʠʦʜ ʥʘ 

ʦʩʥʦʚʫ ʧʨʝʜʣʦʛʘ ʿʘʚʥʠʭ ʠ ʿʘʚʥʦ ʢʦʤʫʥʘʣʥʠʭ ʧʨʝʜʫʟʝ˂ʘ, ʘ ʫ ʩʢʣʘʜʫ ʩʘ ʧʣʘʥʦʤ 

ʪʝʭʥʠʯʢʦʛ ʨʝʛʫʣʠʩʘˁʘ ʩʘʦʙʨʘ˂ʘʿʘ ʟʘ ʪʘʿ ʧʝʨʠʦʜ. 

ɻʨʘʜʩʢʦ ʚʝ˂ʝ ʜʘʿʝ ʩʘʛʣʘʩʥʦʩʪ ʥʘ ʇʨʦʛʨʘʤ ʨʘʜʘ ɿʠʤʩʢʝ ʩʣʫʞʙʝ. 

ʇʨʦʛʨʘʤ ʨʘʜʘ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ʛʨʘʜʘ ʅʦʚʦʛ ʉʘʜʘ ʩʘʜʨʞʠ: 

1. ʧʨʝʛʣʝʜ ʘʢʪʠʚʥʦʩʪʠ ʿʘʚʥʠʭ ʠ ʿʘʚʥʦ ʢʦʤʫʥʘʣʥʠʭ ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʝ ʫʯʝʩʪʚʫʿʫ ʫ 

ʨʝʘʣʠʟʘʮʠʿʠ ʧʨʦʛʨʘʤʘ; 

2. ʧʨʦʛʨʘʤʝ ʨʘʜʘ ʟʠʤʩʢʠʭ ʩʣʫʞʙʠ ʿʘʚʥʠʭ ʠ ʿʘʚʥʦ ʢʦʤʫʥʘʣʥʠʭ ʧʨʝʜʫʟʝ˂ʘ; 

3. ʙʨʦʿ ʠ ʨʘʩʧʦʨʝʜ ʜʝʞʫʨʩʪʚʘ ʨʘʜʥʠʢʘ ʢʦʿʠ ˂ʝ ʫʢʣʘˁʘʪʠ ʩʥʝʛ ʠ ʣʝʜ; 

4. ʘʥʛʘʞʦʚʘʥʦʩʪ ʨʘʜʥʠʢʘ ʠ ʤʝʭʘʥʠʟʘʮʠʿʝ ʥʘ ʫʢʣʘˁʘˁʫ ʩʥʝʛʘ ʠ ʣʝʜʘ ʧʦ ʩʪʝʧʝʥʫ 

ʧʨʠʧʨʘʚʥʦʩʪʠ; 

5. ʩʧʠʩʘʢ ʛʨʘʜʩʢʠʭ ʩʘʦʙʨʘ˂ʘʿʥʠʮʘ ʩʘ ʨʝʜʦʤ ʧʨʚʝʥʩʪʚʘ ʧʦ ʢʦʤʝ ʩʝ ʫʢʣʘˁʘ ʩʥʝʛ ʠ 

ʣʝʜ ʩʘ ʪʠʭ ʧʦʚʨʰʠʥʘ; 

6. ʣʦʢʘʮʠʿʫ ʟʘ ʜʝʧʦʥʠʿʝ ʟʘ ʩʥʝʛ ʠ ʣʝʜ ʠ ʥʘʯʠʥ ˁʠʭʦʚʦʛ ʦʜʨʞʘʚʘˁʘ; 

7. ʙʨʦʿ ʠ ʚʨʩʪʫ ʤʝʭʘʥʠʯʢʠʭ ʠ ʜʨʫʛʠʭ ʩʨʝʜʩʪʘʚʘ, ˁʠʭʦʚʫ ʥʘʤʝʥʫ ʠ ʨʘʩʧʦʨʝʜ 

ʢʦʨʠʰ˂ʝˁʘ; 

8. ʧʦʪʨʝʙʥʘ ʬʠʥʘʥʩʠʿʩʢʘ ʩʨʝʜʩʪʚʘ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʇʨʦʛʨʘʤʘ ʨʘʜʘ ɿʠʤʩʢʝ ʩʣʫʞʙʝ. 

ɱʘʚʥʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʜʫʟʝ˂ʝ Ăʊʨʞʥʠʮʘñ ʅʦʚʠ ʉʘʜ ʜʫʞʥʦ ʿʝ ʜʘ ʫʢʣʘˁʘ ʩʥʝʛ ʠ ʣʝʜ 
ʩʘ ʧʠʿʘʯʥʠʭ ʧʨʦʩʪʦʨʘ, ʢʘʦ ʠ ʩʘ ʧʨʦʩʪʦʨʘ ʢʦʿʠ ʩʫ ʫ ʥʝʧʦʩʨʝʜʥʦʿ ʬʫʥʢʮʠʦʥʘʣʥʦʿ ʚʝʟʠ 
ʩʘ ʧʨʦʩʪʦʨʦʤ ʧʠʿʘʮʝ (ʪʨʦʪʦʘʨʠ ʦʢʦ ʧʠʿʘʮʝ ʠ ʧʨʠʣʘʟʥʠ ʧʫʪʝʚʠ). 
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ɱʘʚʥʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʜʫʟʝ˂ʝ Ăʇʫʪñ ʅʦʚʠ ʉʘʜ ʜʫʞʥʦ ʿʝ ʜʘ ʫʢʣʘˁʘ ʩʥʝʛ ʠ ʣʝʜ ʩʘ 
ʢʦʣʦʚʦʟʘ ʠ ʤʦʩʪʦʚʘ ʫ ʩʢʣʘʜʫ ʩʘ ʇʨʦʛʨʘʤʦʤ ʨʘʜʘ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ʟʘ ʧʫʪʥʠʯʢʠ ʠ 
ʪʝʨʝʪʥʠ ʩʘʦʙʨʘ˂ʘʿ. 

ɱʘʚʥʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʜʫʟʝ˂ʝ Ăɺʦʜʦʚʦʜ ʠ ʢʘʥʘʣʠʟʘʮʠʿʘñ ʅʦʚʠ ʉʘʜ, ʜʫʞʥʦ ʿʝ ʜʘ 

ʦʜʨʞʘʚʘ ʫ ʬʫʥʢʮʠʦʥʘʣʥʦʤ ʩʪʘˁʫ ʩʣʠʚʥʠʢʝ ʠ ʦʪʚʦʨʝʥʝ ʫʣʠʯʥʝ ʢʘʥʘʣʝ ʟʘ ʚʨʝʤʝ 

ʦʪʘʧʘˁʘ ʩʥʝʛʘ ʠ ʣʝʜʘ. 

ɱʘʚʥʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʜʫʟʝ˂ʝ Ăʇʘʨʢʠʥʛ ʩʝʨʚʠʩñ ʅʦʚʠ ʉʘʜ, ʜʫʞʥʦ ʿʝ ʜʘ ʫʢʣʘˁʘ 

ʩʥʝʛ ʠ ʣʝʜ ʩʘ ʧʘʨʢʠʨʘʣʠʰʪʘ. 

ɱʘʚʥʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʜʫʟʝ˂ʝ Ăɻʨʘʜʩʢʦ ʟʝʣʝʥʠʣʦñ ʅʦʚʠ ʉʘʜ ʜʫʞʥʦ ʿʝ ʜʘ ʫʢʣʘˁʘ 

ʩʥʝʛ ʠ ʣʝʜ ʩʘ ʘʫʪʦʙʫʩʢʠʭ ʩʪʘʿʘʣʠʰʪʘ ʫ ʿʘʚʥʦʤ ʛʨʘʜʩʢʦʤ ʠ ʧʨʠʛʨʘʜʩʢʦʤ ʧʨʝʚʦʟʫ 

ʧʫʪʥʠʢʘ. 

ɱʘʚʥʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʜʫʟʝ˂ʝ Ăʏʠʩʪʦ˂ʘñ ʅʦʚʠ ʉʘʜ, ʜʫʞʥʦ ʿʝ ʜʘ ʫʢʣʘˁʘ ʩʥʝʛ ʠ 

ʣʝʜ ʩʘ ʧʦʚʨʰʠʥʘ ʫ ʩʢʣʘʜʫ ʩʘ ʇʨʦʛʨʘʤʦʤ ʨʘʜʘ ɿʠʤʩʢʝ ʩʣʫʞʙʝ. 

ʇʨʝʜʫʟʝ˂ʘ ʢʦʿʘ ʫʧʨʘʚˀʘʿʫ ʞʝʣʝʟʥʠʯʢʦʤ ʩʪʘʥʠʮʦʤ ʠ ʘʫʪʦʙʫʩʢʠʤ ʩʪʘʥʠʮʘʤʘ ʟʘ 

ʤʝʹʫʛʨʘʜʩʢʠ, ʧʨʠʛʨʘʜʩʢʠ ʠ ʛʨʘʜʩʢʠ ʩʘʦʙʨʘ˂ʘʿ, ʜʫʞʥʘ ʩʫ ʜʘ ʫʢʣʘˁʘʿʫ ʩʥʝʛ ʠ ʣʝʜ ʠ 

ʜʘ ʠʭ ʦʜʥʦʩʝ ʥʘ ʜʝʧʦʥʠʿʫ ʟʘ ʩʥʝʛ ʠ ʣʝʜ, ʘ ʫ ʩʣʫʯʘʿʫ ʧʦʣʝʜʠʮʝ ʜʘ ʧʦʩʠʧʘʿʫ 

ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʤʘʪʝʨʠʿʘʣʦʤ ʧʦʚʨʰʠʥʝ ʢʦʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʠʣʘʟʥʝ ʧʫʪʝʚʝ ʦʚʠʤ 

ʦʙʿʝʢʪʠʤʘ. 

ʇʨʝʜʫʟʝ˂ʘ, ʫʩʪʘʥʦʚʝ ʠ ʜʨʫʛʘ ʧʨʘʚʥʘ ʣʠʮʘ ʠ ʧʨʝʜʫʟʝʪʥʠʮʠ, ʜʫʞʥʠ ʩʫ ʜʘ 

ʫʢʣʘˁʘʿʫ ʩʥʝʛ ʠ ʣʝʜ ʩʘ ʪʨʦʪʦʘʨʘ, ʧʨʠʣʘʟʥʠʭ ʧʫʪʝʚʘ ʠ ʩʪʘʟʘ ʢʦʿʝ ʢʦʨʠʩʪʝ ʠʩʧʨʝʜ 

ʧʦʩʣʦʚʥʠʭ ʦʙʿʝʢʘʪʘ ʠ ʜʘ ʠʭ, ʫ ʩʣʫʯʘʿʫ ʧʦʣʝʜʠʮʝ, ʧʦʩʠʧʘʿʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

ʤʘʪʝʨʠʿʘʣʦʤ ʦʜ ʢʦʣʦʚʦʟʘ ʜʦ ʦʙʿʝʢʪʘ ʫ ʢʦʤʝ ʩʝ ʧʦʩʣʦʚʥʠ ʧʨʦʩʪʦʨ ʥʘʣʘʟʠ, ʢʘʦ ʠ ʜʘ 

ʫʢʣʘˁʘʿʫ ʩʥʝʛ ʠ ʣʝʜ ʩʘ ʢʨʦʚʘ ʦʙʿʝʢʪʘ ʘʢʦ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʧʘʩʥʦʩʪ ʟʘ ʧʨʦʣʘʟʥʠʢʝ ʠ 

ʩʘʤ ʦʙʿʝʢʘʪ. 

ɻʨʘʜʩʢʘ ʫʧʨʘʚʘ ʟʘ ʩʘʦʙʨʘ˂ʘʿ ʠ ʧʫʪʝʚʝ ʧʨʦʧʠʩʫʿʝ ʥʘʯʠʥ ʦʜʚʠʿʘˁʘ ʩʘʦʙʨʘ˂ʘʿʘ ʫ 

ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ, ʘ ʥʘʨʦʯʠʪʦ ʦʜʨʝʹʫʿʝ: 

1.  ʦʛʨʘʥʠʯʝˁʝ ʙʨʟʠʥʝ ʢʨʦʟ ʥʘʩʝˀʝʥʘ ʤʝʩʪʘ (ʫʩʢʣʘʹʝʥʦ ʩʘ ʜʨʞʘʚʥʠʤ 
ʧʫʪʝʚʠʤʘ I ʠ II ʨʝʜʘ; 

2.  ʫʣʠʮʝ ʟʘ ʿʝʜʥʦʩʤʝʨʘʥ ʩʘʦʙʨʘ˂ʘʿ; 

3.  ʫʣʠʮʝ ʫ ʢʦʿʠʤʘ ʿʝ ʟʘʙʨʘˁʝʥʦ ʟʘʫʩʪʘʚˀʘˁʝ ʠ ʧʘʨʢʠʨʘˁʝ ʚʦʟʠʣʘ ʥʘ 
ʢʦʣʦʚʦʟʫ ʟʘ ʚʨʝʤʝ ʩʥʝʞʥʠʭ ʧʘʜʘʚʠʥʘ; 

4.  ʧʦʩʝʙʘʥ ʨʝʞʠʤ ʧʘʨʢʠʨʘˁʘ ʚʦʟʠʣʘ ʨʘʜʠ ʣʘʢʰʝʛ ʦʜʨʞʘʚʘˁʘ ʯʠʩʪʦ˂ʝ; 

5. ʫʣʠʮʝ ʫ ʢʦʿʠʤʘ ʩʝ ʟʘʙʨʘˁʫʿʝ ʩʘʦʙʨʘ˂ʘʿ ʫ ʩʣʫʯʘʿʫ ʚʝʣʠʢʠʭ ʩʥʝʞʥʠʭ 
ʧʘʜʘʚʠʥʘ. 

 



˔̉̍̒̋́ ̒̌̔̇̂́ ˶˗˜ ȵ˜̔̓Ȱ ˚̏̃̉ ˞́̅ ςπρςȾςπρσ  
 

- 35 - 
 

2.1. ʉʢʣʘʜʠʰʪʝˁʝ ʠ ʦʜʣʘʛʘˁʝ ʩʥʝʛʘ 
ɻʨʘʜʩʢʦ ʚʝ˂ʝ ʜʘʿʝ ʩʘʛʣʘʩʥʦʩʪ ʟʘ ʦʜʣʘʛʘˁʝ ʠ ʩʢʣʘʜʠʰʪʝˁʝ ʩʥʝʛʘ ʥʘ ʧʨʝʜʣʦʛ 

ɿʘʚʦʜʘ ʟʘ ʠʟʛʨʘʜˁʫ ʛʨʘʜʘ. ʄʝʪʦʜ ʦʜʚʦʞʝˁʘ ʩʥʝʛʘ ʿʝ ʥʘʿʙʦˀʘ ʦʧʮʠʿʘ ʢʘʜʘ ʟʘ 
ʦʜʣʘʛʘˁʝ ʩʥʝʛʘ ʫ ʩʪʨʘʥʫ ʥʝʤʘ ʧʨʦʩʪʦʨʘ. ʉʥʝʛ ʩʝ ʩʪʘʚˀʘ ʫ ʢʘʤʠʦʥʝ ʠ ʦʜʚʦʟʠ ʜʦ 

ʜʝʧʦʥʠʿʝ ʟʘ ʦʜʣʘʛʘˁʝ ʩʥʝʛʘ. ʇʨʠʧʨʝʤʘ, ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʪʘʢʚʠʭ 

ʤʝʩʪʘ ʦʙʠʯʥʦ ʿʝ ʫʩʣʦʚˀʝʥʦ ʤʥʦʛʠʤ ʧʨʦʧʠʩʠʤʘ ʫ ʦʙʣʘʩʪʠ ʫʨʙʘʥʠʟʤʘ ʠ ʟʘʰʪʠʪʝ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. 

 

ʆʩʥʦʚʥʘ ʩʚʨʭʘ ʦʜʣʘʛʘˁʘ ʩʥʝʛʘ ʠ ʜʝʧʦʥʠʿʘ ʟʘ ʦʜʣʘʛʘˁʝ ʿʝ ʫʧʨʘʚˀʘˁʝ ʩʥʝʛʦʤ 

ʢʦʿʠ ʙʠ ʫ ʩʫʧʨʦʪʥʦʤ ʩʣʫʯʘʿʫ ʧʨʝʜʩʪʘʚˀʘʦ ʦʧʘʩʥʦʩʪ ʟʘ ʿʘʚʥʦʩʪ, ʠʣʠ ʙʠ ʦʩʣʘʙʠʦ 

ʘʢʪʠʚʥʦʩʪʠ ʟʠʤʩʢʦʛ ʦʜʨʞʘʚʘˁʘ. 

ʉʥʝʛ ʢʦʿʠ ʩʝ ʩʢʣʘʜʠʰʪʠ ʥʘ ʪʠʤ ʤʝʩʪʠʤʘ ʩʘʜʨʞʠ ʟʘʛʘʹʠʚʘʯʝ ʢʦʿʠ ʧʘʜʘʿʫ ʥʘ 

ʟʝʤˀʫ ʠʣʠ ʩʝ ʦʜʥʦʩʝ ʩʘ ʠʩʪʦʧˀʝʥʦʤ ʚʦʜʦʤ ʢʘʢʦ ʩʝ ʩʥʝʛ ʪʦʧʠ. ʆʚʘ ʠʩʪʦʧˀʝʥʘ 

ʚʦʜʘ ʠ ʦʪʧʘʮʠ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ Ăʧʦʜ ʢʦʥʪʨʦʣʦʤñ ʠ ʥʝ ʩʤʝʿʫ ʜʘ ʩʝ ʚʨʘʪʝ ʥʘʟʘʜ ʫ 

ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʫʢʦʣʠʢʦ ʥʠʩʫ ʘʜʝʢʚʘʪʥʦ ʪʨʝʪʠʨʘʥʠ ʧʨʝ ʪʦʛʘ. 

ɻʦʤʠʣʘ ʟʘʛʘʹʝʥʦʛ ʩʥʝʛʘ ʢʦʿʠ ʩʝ ʪʦʧʠ ʥʠʿʝ ʫʚʝʢ ʦʧʘʩʥʦʩʪ ʟʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʆʜʛʦʚʘʨʘʿʫ˂ʘ ʧʨʘʢʩʘ ʦʜʣʘʛʘˁʘ ʩʥʝʛʘ ʨʘʩʪʚʘʨʘ ʟʘʛʘʹʠʚʘʯʝ, ʫʤʘˁʫʿʫ˂ʠ ʤʦʛʫ˂ʥʦʩʪ 

ʩʘ ʠʭ ʙʫʜʝ ʧʨʝʚʠʰʝ ʢʘʜʘ ʩʪʠʛʥʫ ʜʦ ʧʦʪʦʢʘ ʠ ʿʝʟʝʨʘ. 

ʂʘʦ ʰʪʦ ʟʥʘʤʦ, ʭʣʦʨʠʜʠ ʩʝ ʣʘʢʦ ʢʨʝ˂ʫ ʢʨʦʟ ʪʣʦ ʠ ʤʦʛʫ ʪʘʢʦ ʜʘ ʩʪʠʛʥʫ ʜʦ 

ʧʦʜʟʝʤʥʠʭ ʚʦʜʘ. ʀʧʘʢ, ʧʦʰʪʦ ˂ʝ ʪʣʦ ʚʝʨʦʚʘʪʥʦ ʙʠʪʠ ʟʘʤʨʟʥʫʪʦ ʢʘʢʦ ʩʝ ʩʥʝʛ ʪʦʧʠ, 

ʟʥʘʯʘʿʘʥ ʜʝʦ ʠʩʪʦʧʝˀʝʥʦʛ ʩʥʝʛʘ ʪʝ˂ʠ ˂ʝ ʧʦ ʧʦʚʨʰʠʥʠ ʪʣʘ. ʅʝʢʝ ʦʜ ʭʝʤʠʢʘʣʠʿʘ ˂ʝ 

ʙʠʪʠ ʦʜʥʝʪʝ ʩʘ ʤʝʩʪʘ ʫ ʪʝʢʫ˂ʦʿ ʚʦʜʠ ʢʦʿʘ ʠʭ ʨʘʩʪʚʘʨʘ, ʘ ʥʝʢʝ ˂ʝ ʦʩʪʘʪʠ ʥʘ ʣʠʮʫ 
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ʤʝʩʪʘ. ʂʘʦ ʧʦʩʣʝʜʠʮʘ ʪʦʧˀʝˁʘ ʠ ʢʠʰʥʠʭ ʧʘʜʘʚʠʥʘ, ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʭʝʤʠʢʘʣʠʿʘ 

ʢʦʿʘ ʩʝ ʩʧʠʨʘ ʫ ʟʝʤˀʫ ʙʠ˂ʝ ʨʘʟʨʝʹʝʥʘ, ʘ ʫʪʠʮʘʿʠ ʥʘ ʧʦʜʟʝʤʥʝ ʚʦʜʝ ˂ʝ ʙʠʪʠ 

ʩʤʘˁʝʥʠ. 

ʋʧʨʘʚˀʘˁʝ ʩʘʦʙʨʘ˂ʘʿʥʠʤ ʪʦʢʦʤ -ʢʘ ʠ -ʦʜ ʣʦʢʘʮʠʿʝ, ʿʝʜʘʥ ʿʝ ʦʜ ʥʘʿʢʨʠʪʠʯʥʠʿʠʭ 

ʬʘʢʪʦʨʘ ʟʘ ʙʝʟʙʝʜʥʝ ʠ ʝʬʠʢʘʩʥʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʤʝʩʪʫ ʛʜʝ ʩʝ ʩʥʝʛ ʦʜʣʘʞʝ. ʄʝʩʪʦ 

ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʪʘʢʦ ʧʦʩʪʘʚˀʝʥʦ ʜʘ ʩʝ ʫʣʘʟʝ˂ʠ ʠ ʠʟʣʘʟʝ˂ʠ ʢʘʤʠʦʥʠ ʣʘʢʦ ʢʨʝ˂ʫ, ʥʝ 

ʧʨʝʧʨʝʫʯʫʿʫ˂ʠ ʿʝʜʘʥ ʜʨʫʛʦʤ ʧʫʪ, ʠʣʠ ʥʝ ʩʪʘʿʫ˂ʠ ʥʘ ʧʫʪ ʦʧʨʝʤʠ ʟʘ ʩʥʝʛ ʥʘ ʩʘʤʦʿ 

ʣʦʢʘʮʠʿʠ. 

ʊʦʢʦʤ ʦʜʚʠʿʘˁʘ ʦʧʝʨʘʮʠʿʘ ʫʢʣʘˁʘˁʘ ʩʥʝʛʘ, ʚʨʝʤʝ ʿʝ ʥʘʿʢʨʠʪʠʯʥʠʿʠ ʝʣʝʤʝʥʪ. 

ʅʠʢʦ ʥʝ ʙʠ ʪʨʝʙʘʦ ʜʘ ʜʦʧʫʩʪʠ ʜʘ ʢʘʤʠʦʥʠ ʩʪʦʿʝ ʙʝʩʧʦʩʣʝʥʠ, ʯʝʢʘʿʫ˂ʠ ʩʚʦʿ ʨʝʜ ʟʘ 

ʠʩʪʦʚʘʨ: ʮʝʥʘ ʨʘʜʘ ʢʘʤʠʦʥʘ ʢʦʿʠ ʧʨʝʥʦʩʝ ʩʥʝʛ ʿʝ ʚʝʦʤʘ ʚʠʩʦʢʘ, ʘ ʮʝʥʘ ʢʘʤʠʦʥʘ 

ʢʦʿʠ ʥʝ ʧʨʝʥʦʩʝ ʩʥʝʛ ʿʝ ʿʦʰ ʚʠʰʘ. 

ʇʨʝʜʭʦʜʥʠʭ ʛʦʜʠʥʘ ʣʦʢʘʮʠʿʘ ʟʘ ʦʜʣʘʛʘˁʝ ʩʥʝʛʘ ʿʝ ʙʠʣʘ ɻʨʘʜʩʢʘ ʜʝʧʦʥʠʿʘ. 

ʀʟʨʘʜʫ ʩʧʠʩʢʘ ʫʣʠʮʘ ʠʟ ʢʦʿʠʭ ˂ʝ ʩʝ ʠʟʥʦʩʠʪʠ ʩʥʝʛ ʚʨʰʠ ʐʪʘʙ ɿʠʤʩʢʝ ʉʣʫʞʙʝ 

ʛʨʘʜʘ ʅʦʚʦʛ ʉʘʜʘ. 

 
2.2.ɺʘʥʨʝʜʥʠ ʫʩʣʦʚʠ 

IV ʩʪʝʧʝʥ ʧʨʠʧʨʘʚʥʦʩʪʠ ʫʚʦʜʠ ʩʝ ʢʘʜʘ ʥʘʩʪʘʥʫ ʚʘʥʨʝʜʥʦ ʥʝʧʦʚʦˀʥʠ ʫʩʣʦʚʠ ʟʘ 

ʩʘʦʙʨʘ˂ʘʿ ʠ ʢʘʜʘ ʨʘʩʧʦʣʦʞʠʚʠ ʢʘʧʘʮʠʪʝʪʠ ɱʂʇ Ăʇʫʪñ-ʘ ʠʟ III ʩʪʝʧʝʥʘ ʥʠʩʫ ʜʦʚʦˀʥʠ 

ʜʘ ʩʘʚʣʘʜʘʿʫ ʚʨʝʤʝʥʩʢʝ ʥʝʧʦʛʦʜʝ ʠ ʦʜʨʞʝ ʧʨʦʭʦʜʥʦʩʪ ʧʫʪʝʚʘ, ʧʨʝʤʘ ʇʨʦʛʨʘʤʫ 

ɿʠʤʩʢʝ ʩʣʫʞʙʝ. 

ɺʘʥʨʝʜʥʠ ʫʩʣʦʚʠ ʥʘ ʧʫʪʝʚʠʤʘ ʠ ʫʚʦʹʝˁʝ IV ʩʪʝʧʝʥʘ ʧʨʠʧʨʘʚʥʦʩʪʠ ʧʨʦʛʣʘʰʘʚʘ 

ʐʊɸɹ ɿɸ ʆʊʂʃɸɳɸɳɽ ɽʃɽʄɽʅʊɸʈʅʀʍ ʅɽʇʆɻʆɼɸ. 

ʅʘ ʦʩʥʦʚʫ ʜʫʛʦʛʦʜʠʰˁʝʛ ʠʩʢʫʩʪʚʘ, ʚʘʥʨʝʜʥʠ ʫʩʣʦʚʠ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫ ʤʦʛʫ 

ʥʘʩʪʘʪʠ ʫ ʜʚʘ ʩʣʫʯʘʿʘ: 

1. ʀʥʪʝʥʟʠʚʥʘ ʣʝʜʝʥʘ ʢʠʰʘ, ʩʘ ʥʠʩʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʚʘʟʜʫʭʘ ʪʿ. ʪʣʘ ʠʩʧʦʜ  
-5ęC, ʪʘʢʦ ʜʘ ʩʝ ʥʘ ʢʦʣʦʚʦʟʠʤʘ ʩʪʚʘʨʘ ʣʝʜʝʥʠ ʧʦʢʨʠʚʘʯ ʜʝʙˀʠʥʝ ʚʝ˂ʝ ʦʜ 
2cm. ɿʙʦʛ ʥʠʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʘʜʘ ʩʦ ʥʝ ʜʝʣʫʿʝ ʥʘ ʦʪʘʧʘˁʝ ʧʦʣʝʜʠʮʝ, ʘ ʠ 
ʟʙʦʛ ʜʝʙˀʠʥʝ ʣʝʜʝʥʝ ʢʦʨʝ ʥʘ ʧʫʪʝʚʠʤʘ ʠ ˁʝʥʦʛ ʟʘʜʨʞʘʚʘˁʘ ʥʘ ʜʫʞʠ 
ʧʝʨʠʦʜ. ʆʚʘʢʚʠ ʚʘʥʨʝʜʥʠ ʫʩʣʦʚʠ ʧʨʘʢʪʠʯʥʦ ʧʘʨʘʣʠʰʫ ʜʨʫʤʩʢʠ ʩʘʦʙʨʘ˂ʘʿ. 

 
2. ʅʝʧʨʝʢʠʜʥʝ  ʩʥʝʞʥʝ ʧʘʜʘʚʠʥʝ ʢʦʿʝ ʩʪʚʘʨʘʿʫ ʩʥʝʞʥʠ ʧʦʢʨʠʚʘʯ ʧʨʝʢʦ 50ʮʤ, ʩʘ 
ʿʘʢʠʤ ʚʝʪʨʦʤ ʢʦʿʠ ʩʪʚʘʨʘ ʩʥʝʞʥʝ ʥʘʥʦʩʝ ʚʠʩʠʥʝ ʠ ʜʦ 2m. ʇʨʠ ʦʚʦʿ ʚʨʩʪʠ 
ʥʝʧʦʛʦʜʝ ʜʨʫʤʩʢʠ ʩʘʦʙʨʘ˂ʘʿ ʩʝ ʚʨʣʦ ʪʝʰʢʦ ʦʜʚʠʿʘ ʫʟ ʧʦʩʝʙʥʝ ʩʤʝʪˁʝ ʢʦʿʝ 
ʯʠʥʝ ʚʦʟʠʣʘ ʟʘʛʣʘʚˀʝʥʘ ʠʣʠ ʦʩʪʘʚˀʝʥʘ ʫ ʩʥʝʛʫ ʠʣʠ ʩʤʝʪʦʚʠʤʘ. 

 

ʇʨʠ ʚʘʥʨʝʜʥʠʤ ʫʩʣʦʚʠʤʘ ʪʠʧʘ ʣʝʜʝʥʝ ʢʠʰʝ, ʟʠʤʩʢʘ ʩʣʫʞʙʘ ʦʩʠʤ ʤʝʭʘʥʠʟʘʮʠʿʝ 

III ʩʪʝʧʝʥʘ, ʨʘʩʧʦʣʘʞʝ ʿʝʜʥʦʤ ʤʘʰʠʥʦʤ ʩʘ ʛʫʩʝʥʠʮʘʤʘ (ɹʋʃɼʆɿɽʈ), ʢʦʿʠ ʩʣʫʞʠ ʟʘ 
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ʣʦʤˀʝˁʝ ʣʝʜʝʥʝ ʢʦʨʝ ʨʘʜʠ ʢʘʩʥʠʿʝʛ ʫʢʣʘˁʘˁʘ ʣʝʜʘ ʩʘ ʧʫʪʘ. ʋ ʦʚʘʢʚʠʤ ʫʩʣʦʚʠʤʘ 

ʩʫ ʧʦʪʨʝʙʥʠ ʜʦʜʘʪʥʠ ʢʘʧʘʮʠʪʝʪʠ ʪʠʧʘ ʤʘʰʠʥʘ ʩʘ ʛʫʩʝʥʠʮʘʤʘ ʦʜ ʩʪʨʘʥʝ ʜʨʫʛʠʭ 

ʧʨʝʜʫʟʝ˂ʘ. 

ʇʨʠ ʚʘʥʨʝʜʥʠʤ ʫʩʣʦʚʠʤʘ ʪʠʧʘ ʥʝʧʨʝʢʠʜʥʝ ʩʥʝʞʥʝ ʧʘʜʘʚʠʥʝ, ʦʩʠʤ 

ʤʝʭʘʥʠʟʘʮʠʿʝ ʧʨʠʢʘʟʘʥʝ ʫ III ʩʪʝʧʝʥʫ, ɱʂʇ Ăʇʫʪñ ʨʘʩʧʦʣʘʞʝ ʠ ʜʨʫʛʠʤ ʚʦʟʠʣʠʤʘ ʠ 

ʛʨʘʹʝʚʠʥʩʢʠʤ ʤʘʰʠʥʘʤʘ, ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʫ ʪʘʙʝʣʘʨʥʦʤ ʧʨʝʛʣʝʜʫ ʤʝʭʘʥʠʟʘʮʠʿʝ, 

ʘʣʠ ʠ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʝʤʝʥʩʢʠʭ ʧʨʠʣʠʢʘ ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ ʧʦʪʨʝʙʝ ʟʘ ʜʦʜʘʪʥʠʤ 

ʢʘʧʘʮʠʪʝʪʠʤʘ ʦʜ ʩʪʨʘʥʝ ʜʨʫʛʠʭ ʧʨʝʜʫʟʝ˂ʘ. 

ʇʨʠ ʚʘʥʨʝʜʥʠʤ ʫʩʣʦʚʠʤʘ ʥʘʢʦʥ ʧʨʝʩʪʘʥʢʘ ʧʘʜʘʚʠʥʘ ʠ ʠʟʚʨʰʝʥʠʭ ʨʘʜʦʚʘ ʥʘ 

ʫʢʣʘˁʘˁʫ ʩʥʝʛʘ ʩʘ ʧʫʪʝʚʘ, ʧʦ ʥʘʣʦʛʫ ʠʥʚʝʩʪʠʪʦʨʘ ʩʝ ʫʪʦʚʘʨʘ ʠ ʦʜʥʦʩʠ ʩʥʝʛ ʠʟ 

ʫʣʠʮʘ ʢʦʿʝ ʠʥʚʝʩʪʠʪʦʨ ʦʜʨʝʹʫʿʝ. ʃʦʢʘʮʠʿʝ ʟʘ ʣʘʛʝʨʦʚʘˁʝ ʩʥʝʛʘ ʦʜʨʝʹʫʿʝ 

ʠʥʚʝʩʪʠʪʦʨ. 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʝ ʤʝʭʘʥʠʟʘʮʠʿʝ ʫ ʚʘʥʨʝʜʥʠʤ ʫʩʣʦʚʠʤʘ ʫʢˀʫʯʫʿʝ ʩʝ ʠ ʩʚʘ ʦʩʪʘʣʘ 

ʨʘʜʥʘ ʩʥʘʛʘ ʢʦʿʫ ʟʘʧʦʰˀʘʚʘ ɱʂʇ Ăʇʫʪñ. 

ʋ ʩʣʫʯaʿʫ ʚʘʥʨʝʜʥʠʭ ʫʩʣʦʚʘ ʧʨʝʩʪʘʿʝ ʥʘʜʣʝʞʥʦʩʪ ʨʫʢʦʚʦʹʝˁʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʘ 

ʮʝʣʦʢʫʧʥʫ ʦʨʛʘʥʠʟʘʮʠʿʫ ʠ ʨʫʢʦʚʦʹʝˁʝ ʧʨʝʫʟʠʤʘ ʐʊɸɹ ɿɸ ʆʊʂʃɸɳɸɳɽ 

ɽʃɽʄɽʅʊɸʈʅʀʍ ʅɽʇʆɻʆɼɸ ɻʈɸɼɸ ʅʆɺʆɻ ʉɸɼɸ. 

 

ʇʈɽɻʃɽɼ ɼʆɼɸʊʅɽ ʄɽʍɸʅʀɿɸʎʀɱɽ ɱʂʇ Ăʇʋʊñ-ʘ ɿɸ IV ʉʊɽʇɽʅ 

1.  ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ 10ʪ ʩʘ ʭʠʜʨʘʫʣʠʯʥʦʤ ʜʘʩʢʦʤ 2 ʢʦʤ 

2.  ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʜʦ 3,5ʪ (ʜʠʟʘʣʠʮʘ) 7 ʢʦʤ 

3.  ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʜʦ 3,5ʪ 2 ʢʦʤ 

4.  ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʟʘ ʧʨʝʚʦʟ ʩʥʝʛʘ 20ʪ 4 ʢʦʤ 

5.  ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʟʘ ʧʨʝʚʦʟ ʩʥʝʛʘ ʠ ʩʦʣʠ 8ʪ 2 ʢʦʤ 

6.  ɻʨʝʿʜʝʨ 2 ʢʦʤ 

7.  ʈʦʚʦʢʦʧʘʯ (ʪʨʘʢʪʦʨ, ʭʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ) 4 ʢʦʤ 

8.  ʋʪʦʚʘʨʠʚʘʯ (ʩʪʘʥʜʘʨʜʥʘ ʦʧʨʝʤʘ) 3 ʢʦʤ 

9.  ɹʫʣʜʦʟʝʨ 1 ʢʦʤ 

10.  ʈʦʚʦʢʦʧʘʯ (ɹʘʛʝʨ) 2 ʢʦʤ 
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2.3.ʉʧʠʩʘʢ ʫʩʪʘʥʦʚʘ ʢʦʿʠʤʘ ʪʨʝʙʘ ʜʦʩʪʘʚʠʪʠ ʩʦ ʥʘ ʧʦʯʝʪʢʫ      ʩʝʟʦʥʝ ʟʠʤʩʢʦʛ 
ʧʝʨʠʦʜʘ 

ɱʂʇ Ăʇʋʊñ ʩʚʘʢʦʜʥʝʚʥʦ ʰʘˀʝ ʠʟʚʝʰʪʘʿ ʦ ʠʩʧʦʨʫʯʝʥʦʿ ʩʦʣʠ ʠ ʘʛʨʝʛʘʪʠʤʘ ɱʇ 

Ăɿɸɺʆɼʋ ɿɸ ʀɿɻʈɸɼɳʋ ɻʈɸɼɸñ, ʧʫʪʝʤ ʪʝʣ/ʬʘʢʩʘ. 

 

ɱɸɺʅɸ ʂʆʄʋʅɸʃʅɸ 
ʇʈɽɼʋɿɽɴɸ 

ʂʦʣʠʯʠʥʘ  

1. ɱʂʇ ʏʠʩʪʦ˂ʘ 350 ʪ  

2. ɱʂʇ ʇʘʨʢʠʥʛ ʉʨʚʠʩ 90ʪ MgCl             1200,00l 

3. ɱʂʇ ɻʨʘʜʩʢʦ ɿʝʣʝʥʠʣʦ 100ʪ Agregat  2-4            20t 

4. ɱʂʇ ʃʠʩʿʝ 10ʪ  

5.  ɱʂʇ ɺʦʜʦʚʦʜ ʠ ʂʘʥʘʣʠʟʘʮʠʿʘ 0.5ʪ  

6. ɱɻʉʇ ʅʦʚʠ ʉʘʜ 1.0ʪ  

7. ɱʇ ʀʥʬʦʨʤʘʪʠʢʘ 0.35ʪ  

8. ɱʇ ɿʘʚʦʜ ʟʘ ʠʟʛʨʘʜˁʫ ʛʨʘʜʘ 0.20ʪ  

ɱʂʇ Ăʇʋʊñ ʠʟʚʨʰʘʚʘ ʫʪʦʚʘʨ ʩʦʣʠ ʩʘ ʫʪʦʚʘʨʠʚʘʯʝʤ (ʨʦʚʦʢʦʧʘʯʝʤ) ʥʘ ʘʩʬʘʣʪʥʦʿ 

ʙʘʟʠ ʈʫʤʝʥʢʘ. 

ʆʩʪʘʣʝ ʠʥʩʪʠʪʫʮʠʿʝ ʦʜ ʿʘʚʥʦʛ ʟʥʘʯʘʿʘ ʢʦʿʝ ʠʤʘʿʫ ʧʨʘʚʘ ʥʘ ʠʩʧʦʨʫʢʫ ʠʥʜʫʩʪʨʠʿʩʢʝ 

ʩʦʣʠ. ɱʂʇ Ăʇʫʪñ ʿʝ ʫ ʦʙʘʚʝʟʠ ʜʘ ʠʥʜʫʩʪʨʠʿʩʢʫ ʩʦ ʥʘʪʦʚʘʨʠ ʫ ʤʘʣʝ ˅ʘʢʦʚʝ (ʥʘʙʘʚʢʘ 

ʠʩʪʠʭ) ʦʜ 50ʢʛ, ʜʘ ʠʭ ʪʨʘʥʩʧʦʨʪʫʿʝ ʥʘ ʦʜʨʝʹʝʥʝ ʜʝʩʪʠʥʘʮʠʿʝ, ʜʘ ʠʩʪʝ ʠʩʪʦʚʘʨʠ ʠ 

ʧʨʝʜʘ ʦʚʣʘʰ˂ʝʥʦʤ ʣʠʮʫ ʫ ʪʦʿ ʠʥʩʪʠʪʫʮʠʿʠ. 

ʅʘʧʣʘʪʘ ʩʝ ʚʨʰʠ ʧʦ ʯʘʩʫ ʨʘʜʥʠʢʘ,  ʧʨʝʚʦʟʥʦʛ ʩʨʝʜʩʪʚʘ, ʢʦʣʠʯʠʥʠ ʠʩʧʦʨʫʯʝʥʝ 

ʩʦʣʠ ʩʘ ʧʨʘʪʝ˂ʠʤ ʤʘʪʝʨʠʿʘʣʦʤ. 

 

ʐʂʆʃɽ ʀ ʌɸʂʋʃʊɽʊʀ ʂʦʣʠʯʠʥʘ 

1. ʆʐ ʅʠʢʦʣʘ ʊʝʩʣʘ 0.4ʪ 

2. ʆʐ ʂʦʩʪʘ ʊʨʠʬʢʦʚʠ˂ 0.4ʪ 

3. ʆʐ ʀʚʝ ʃʦʣʝ ʈʠʙʘʨʘ 0.4ʪ 

4. ʆʐ ʉʦˁʝ ʄʘʨʠʥʢʦʚʠ˂ 0.4ʪ 

5.  ʆʐ ʇʨʚʘ ɺʦʿʚʦʹʘʥʩʢʘ ɹʨʠʛʘʜʘ 0.4ʪ 

6. ʆʐ ʄʠʣʦʰ ʎʨˁʘʥʩʢʠ 0.4ʪ 

7. ʆʐ ɾʘʨʢʦ ɿʨʝˁʘʥʠʥ 0.4ʪ 

8. ʆʐ ɱʦʞʝʬ ɸʪʠʣʘ 0.4ʪ 

9. ʆʐ ʇʝʪʝʬʠ ʐʘʥʜʦʨ 0.4ʪ 

10. ʆʐ ɫʦʨʹʝ ʅʘʪʦʰʝʚʠ˂ 0.4ʪ 

11. ʆʐ ɹʨʘʥʢʦ ʈʘʜʠʯʝʚʠ˂ 0.4ʪ 

12. ʆʐ ɺʘʩʝ ʉʪʘʿʠ˂ 0.4ʪ 

13. ʆʐ ɼʫʰʘʥ ʈʘʜʦʚʠ˂ 0.4ʪ 

14. ʆʐ ɺʫʢ ʂʘʨʘ˅ʠ˂ 0.4ʪ 

15. ʆʐ ɱʦʚʘʥ ɼʫʯʠ˂ ï ʇʝʪʨʦʚʘʨʘʜʠʥ 0.4ʪ 

16. ʆʐ ɫʫʨʘ ɼʘʥʠʯʠ˂ 0.4ʪ 
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17. ʆʐ ʀʚʘʥ ɻʫʥʜʫʣʠ˂ 0.4ʪ 

18. ʆʐ ʄʠʭʘʿʣʦ ʇʫʧʠʥ ï ɺʝʪʝʨʥʠʢ 0.4ʪ 

19. ʆʐ ʄʠʨʦʩʣʘʚ ɸʥʪʠ˂ ï ʌʫʪʦʛ 0.2ʪ 

20. ʆʐ ɼʝʩʘʥʢʝ ʄʘʢʩʠʤʦʚʠ˂ ï ʌʫʪʦʛ 0.2ʪ 

21. ʆʐ ɺʝˀʢʦ ʇʝʪʨʦʚʠ˂ ï ɹʝʛʝʯ 0.4ʪ 

22. ʆʐ ɱʦʚʘʥ ɱʦʚʘʥʦʚʠ˂ ɿʤʘʿ ï ʃʝʜʠʥʮʠ 0.4ʪ 

23. ʆʐ ʀʚʘʥ ɻʫʥʜʫʣʠ˂ ï ʏʝʥʝʿ 0.4ʪ 

24. ʆʐ ɫʫʨʘ ɱʘʢʰʠ˂ ï ʂʘ˂ 0.4ʪ 

25. ʆʄʐ ɱʦʩʠʬ ʉʣʘʚʝʥʩʢʠ 0.4ʪ 

26. ʆʐ ʀʚʦ ɸʥʜʨʠ˂ ï ɹʫʜʠʩʘʚʘ 0.4ʪ 

27. ʆʐ ʃʘʟʘ ʂʦʩʪʠ˂ ï ʂʦʚʠˀ 0.4ʪ 

28. ʆʐ 22. ɸʚʛʫʩʪ ï ɹʫʢʦʚʘʮ 0.4ʪ 

29. ʆʐ ʄʘʨʠʿʘ ʊʨʘʥʜʘʬʠʣ ï ɺʝʪʝʨʥʠʢ 0.2ʪ 

30. ʆʐ ɺʝˀʢʦ ɺʣʘʭʦʚʠ˂ ï ʐʘʥʛʘʿ 0.2ʪ 

31. ʐʢʦʣʘ ʉʚʝʪʠ ʉʘʚʘ 0.2ʪ 

32. ʆʐ ɱʦʚʘʥ ʇʦʧʦʚʠ˂ 0.4ʪ 

33. ʆʐ ʉʚʝʪʦʟʘʨ ʄʘʨʢʦʚʠ˂ ʊʦʟʘ 0.4ʪ 

34. ʆʐ ɼʨ ʄʠʣʘʥ ʇʝʪʨʦʚʠ˂ 0.4ʪ 

35. ʆʐ ɱʦʚʘʥ ɱʦʚʘʥʦʚʠ˂ ɿʤʘʿ ï ʉʨ. ʂʘʤʝʥʠʮʘ 0.4ʪ 

36. ɼʦʤ ʟʘ ʜʝʮʫ ʦʤʝʪʝʥʫ ʫ ʨʘʟʚʦʿʫ ï ɺʝʪʝʨʥʠʢ 1ʪ 

37. ɼʦʤ ʋʯʝʥʠʢʘ ʉʨʝʜˁʝ ʐʢʦʣʝ ɹʨʘʥʢʦʚʦ ʂʦʣʦ 0.2ʪ 

38. ɻʠʤʥʘʟʠʿʘ ɱʦʚʘʥ ɱʦʚʘʥʦʚʠ˂ ɿʤʘʿ 0.4ʪ 

39. ɻʠʤʥʘʟʠʿʘ ʀʩʠʜʦʨʘ ʉʝʢʫʣʠ˂ 0.4ʪ 

40. ɻʠʤʥʘʟʠʿʘ ʃʘʟʘ ʂʦʩʪʠ˂ 0.4ʪ 

41. ʉʐ ʉʚʝʪʦʟʘʨ ʄʠʣʝʪʠ˂ 0.4ʪ 

42. ʉʐʋʇ ʈ. ʉʨʙʠʿʝ ï ʎʆʇʆ 4ʪ 

43. ʄʝʜʠʮʠʥʩʢʘ ʐʢʦʣʘ 7. ɸʧʨʠʣ 0.4ʪ 

44. ʉʨʝʜˁʘ ʄʘʰʠʥʩʢʘ ʐʢʦʣʘ 0.4ʪ 

45. ɽʣʝʢʪʨʦʪʝʭʥʠʯʢʘ ʐʢʦʣʘ ʄʠʭʘʿʣʦ ʇʫʧʠʥ 0.4ʪ 

46. ʊʐ ʇʘʚʣʝ ʉʘʚʠ˂ 0.4ʪ 

47. ʊʐ ʄʠʣʝʚʘ ʄʘʨʠ˂ 0.4ʪ 

48. ʉʘʦʙʨʘ˂ʘʿʥʘ ʐʢʦʣʘ ʇʠʥʢʠ 0.4ʪ 

49. ʇʦˀʦʧʨʠʚʨʝʜʥʘ ʐʢʦʣʘ ʩʘ ʜʦʤʦʤ ʫʯʝʥʠʢʘ - ʌʫʪʦʛ 0.4ʪ 

50. ʄʫʟʠʯʢʘ ʐʢʦʣʘ ʀʩʠʜʦʨ ɹʘʿʠ˂ 0.4ʪ 

51. ʄʫʟʠʯʢʘ ʐʢʦʣʘ ɱʦʩʠʧ ʉʣʘʚʝʥʩʢʠ 0.4ʪ 

52. ɹʘʣʝʪʩʢʘ ʐʢʦʣʘ 0.4ʪ 

53. ʐʢʦʣʘ ʟʘ ʜʠʟʘʿʥ ɹʦʛʜʘʥ ʐʫʧʫʪ 0.4ʪ 

54. ʋʥʠʚʝʨʟʠʪʝʪ ï ʈʝʢʪʦʨʘʪ 0.4ʪ 

55. ʇʨʘʚʥʠ ʌʘʢʫʣʪʝʪ 0.4ʪ 

56. ʌʘʢʫʣʪʝʪ ʊʝʭʥʠʯʢʠʭ ʅʘʫʢʘ 0.4ʪ 

57. ʇʨʠʨʦʜʥʦ ï ʄʘʪʝʤʘʪʠʯʢʠ ʌʘʢʫʣʪʝʪ 0.4ʪ 

58. ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʌʘʢʫʣʪʝʪ 0.4ʪ 

59. ʊʝʭʥʦʣʦʰʢʠ ʌʘʢʫʣʪʝʪ 0.4ʪ 

60. ʌʠʣʦʟʦʬʩʢʠ ʌʘʢʫʣʪʝʪ 0.4ʪ 

61. ʌʘʢʫʣʪʝʪ ʉʧʦʨʪʘ ʠ ʌʠʟʠʯʢʦʛ ɺʘʩʧʠʪʘˁʘ 0.4ʪ 
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62. ʄʝʜʠʮʠʥʩʢʠ ʌʘʢʫʣʪʝʪ 0.4ʪ 

63. ɸʢʘʜʝʤʠʿʘ ʋʤʝʪʥʦʩʪʠ 0.4ʪ 

64. ɽʢʦʥʦʤʩʢʠ ʌʘʢʫʣʪʝʪ 0.4ʪ 

65. ʇʨʝʜʰʢʦʣʩʢʘ ʋʩʪʘʥʦʚʘ ʈʘʜʦʩʥʦ ɼʝʪʠˁʩʪʚʦ 8ʪ 

66. ɺʊʐ ʅʦʚʠ ʉʘʜ 0.2ʪ 
 

 
 

ɱɸɺʅɽ ʋʉʊɸʅʆɺɽ ʂʋʃʊʋʈɽ ʂʦʣʠʯʠʥʘ 

1. ʉʨʧʩʢʦ ʅʘʨʦʜʥʦ ʇʦʟʦʨʠʰʪʝ 0.4ʪ 

2. ʄʫʟʝʿ ɻʨʘʜʘ ʅʦʚʦʛ ʉʘʜʘ, ʇʝʪʨʦʚʘʨʘʜʠʥ 0.8ʪ 

3. ɻʨʘʜʩʢʘ ɹʠʙʣʠʦʪʝʢʘ 1ʪ 

4. ʀʩʪʦʨʠʿʩʢʠ ɸʨʭʠʚ ʅʦʚʦʛ ʉʘʜʘ, ʇʝʪʨʦʚʘʨʘʜʠʥ 0.4ʪ 

5. ʅʦʚʦʩʘʜʩʢʦ ʧʦʟʦʨʠʰʪʝ 0.4ʪ 

6. ʂʫʣʪʫʨʥʠ ʮʝʥʪʘʨ ʅʦʚʠ ʉʘʜ 0.3ʪ 

7. ʋʩʪʘʥʦʚʘ ʟʘ ʠʟʨʘʜʫ ʪʝʧʠʩʝʨʠʿʘ ɸʪʝˀʝ 61 0.4ʪ 

8. ʋʩʪʘʥʦʚʘ ʟʘ ʢʫʣʪʫʨʫ, ʠʥʬʦʨʤʠʩʘˁʝ ʠ 
ʦʙʨʘʟʦʚʘˁʝ, ʂʫʣʪʫʨʥʦ-ʠʥʬʦʨʤʘʪʠʚʥʠ ʮʝʥʪʘʨ 
ʄʘʣʜʦʩʪ, ʌʫʪʦʛ 

0.4ʪ 

9. ʋʩʪʘʥʦʚʘ ʟʘ ʢʫʣʪʫʨʫ, ʠʥʬʦʨʤʠʩʘˁʝ ʠ 
ʦʙʨʘʟʦʚʘˁʝ, ʂʫʣʪʫʨʥʦ-ʠʥʬʦʨʤʘʪʠʚʥʠ ʮʝʥʪʘʨ 
ʂʠʩʘʯ, ʂʠʩʘʯ 

0.4ʪ 

10. ɱʇ ɻʨʘʜʩʢʠ ʠʥʬʦʨʤʘʪʠʚʥʠ ʮʝʥʪʘʨ ɸʧʦʣʦ 0.4ʪ 

11. ɸʨʭʠʚ ɺʦʿʚʦʜʠʥʝ 0.4ʪ 

12. ʇʦʟʦʨʠʰʪʝ ʄʣʘʜʠʭ, ʅʦʚʠ ʉʘʜ 0.4ʪ 

13. ɻʨʘʜʩʢʘ ʫʧʨʘʚʘ ʟʘ ʟʘʰʪʠʪʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ 0.4ʪ 

14. ʉʠʥʘʛʦʛʘ 0.4ʪ 

15. ʄʘʪʠʯʘʨ 0.4ʪ 

16. ʉʝʢʨʝʪʝʨʠʿʘʪ ʟʘ ʫʨʙʘʥʠʟʘʤ 0.4ʪ 

17. ɻʨʘʜʩʢʘ ʢʫ˂ʘ 0.4ʪ 

18. ʆʧʰʪʠʥʘ ʅʦʚʠ ʉʘʜ 0.4ʪ 

19. ɻʨʘʜʩʢʘ ʫʧʨʘʚʘ ʟʘ ʩʦʮʠʿʘʣʥʫ ʠ ʜʝʯʠʿʫ ʟʘʰʪʠʪʫ 0.4ʪ 

20. ʋʧʨʘʚʘ ʟʘ ʠʥʩʧʝʢʮʠʿʩʢʝ ʧʦʩʣʦʚʝ 0.4ʪ 

21. ʆʧʰʪʠʥʘ ʇʝʪʨʦʚʘʨʘʜʠʥ 0.4ʪ 

22. ʄʫʟʝʿ ɺʦʿʚʦʜʠʥʝ 0.4ʪ 

23. ʆʢʨʫʞʥʠ ʟʘʪʚʦʨ 2.0ʪ 

24. ʄʘʪʠʮʘ ʉʨʧʩʢʘ 0.2ʪ 

25. ʉʧʦʤʝʥ ʟʙʠʨʢʘ ʇʘʚʣʝ ɹʝˀʘʥʩʢʠ 0.1ʪ 

26. ɹʠʮʠʢʣʠʩʪʠʯʢʠ ʢʣʫʙ ʅʦʚʠ ʉʘʜ 0.1ʪ 

28. ʉʇʎ ɺʦʿʚʦʜʠʥʘ 1ʪ 
 

 

ɸʄɹʋʃɸʅʊɽ ʀ ʄɽʉʅɽ ɿɸɱɽɼʅʀʎɽ ʂʦʣʠʯʠʥʘ 

1. ʄɿ ʆʤʣʘʜʠʥʩʢʠ ʧʦʢʨʝʪ 0.05ʪ 

2. ʄɿ ɱʫʞʥʠ ʊʝʣʝʧ 0.05ʪ 
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3. ʄɿ ʌʫʪʦʛ 0.05ʪ 

4. ʄɿ ɹʫʢʦʚʘʮ 1,00ʪ 

5.  ʄɿ ʉʨ. ʂʘʤʝʥʠʮʘ 1,00ʪ 

6. ʄɿ ʃʠʤʘʥ 1 0.05ʪ 

7. ʄɿ ɹʦʰʢʦ ɹʫʭʘ 0.05ʪ 

8. ʄɿ ʃʠʤʘʥ 3 0.05ʪ 

9. ʄɿ ʆʩʪʨʚʦ, ʃʠʤʘʥ 4 0.05ʪ 

10. ʄɿ ʀʚʦ ɸʥʜʨʠ˂ 0.05ʪ 

11. ʄɿ 7. ɱʫʣʠ 0.05ʪ 

12. ʄɿ ɺʝʨʘ ʇʘʚʣʦʚʠ˂ 0.05ʪ 

13. ʄɿ ɾʠʪʥʠ ʊʨʛ 0.05ʪ 

14. ʄɿ ʇʨʚʘ ɺʦʿʚʦʹʘʥʩʢʘ ɹʨʠʛʘʜʘ 0.05ʪ 

15. ʄɿ ʉʦˁʘ ʄʘʨʠʥʢʦʚʠ˂ 0.05ʪ 

16. ʄɿ ʇʦʜʙʘʨʘ 0.05ʪ 

17. ʄɿ ʉʘʣʘʿʢʘ 0.05ʪ 

18. ʄɿ ʉʪʘʨʠ ʃʝʜʠʥʮʠ 1,00ʪ 

19. ʄɿ ɺʝʪʝʨʥʠʢ 0.05ʪ 

20. ʄɿ ɹʝʛʝʯ 0.05ʪ 

21. ʄɿ ʈʫʤʝʥʢʘ 0.05ʪ 

22. ʄɿ ʂʠʩʘʯ 0.05ʪ 

23. ʄɿ ʉʪʝʧʘʥʦʚʠ˂ʝʚʦ 0.05ʪ 

24. ʄɿ ʏʝʥʝʿ 0.05ʪ 

25. ʄɿ ʇʝʿʠ˂ʝʚʠ ʩʘʣʘʰʠ 0.05ʪ 

26. ʄɿ ʂʦʚʠˀ 0.05ʪ 

27. ʄɿ ɹʫʜʠʩʘʚʘ 0.05ʪ 

28. ʄɿ ʂʘ˂ 0.05ʪ 

29. ʄɿ ʐʘʥʛʘʿ 0.05ʪ 

30. ʄɿ ʇʝʪʨʦʚʘʨʘʜʠʥ 0.05ʪ 

31. ʄɿ ʃʝʜʠʥʮʠ 1,00ʪ 

32. ʄɿ ɼʫʥʘʚ 0.05ʪ 

33. ʄɿ ɺʠʜʦʚʜʘʥʩʢʦ ʥʘʩʝˀʝ 0.05ʪ 

34. ʄɿ ʉʣʘʥʘ ʙʘʨʘ 0.05ʪ 

35. ʄɿ ʂʣʠʩʘ 0.05ʪ 

36. ʄɿ ʉʘʚʘ ʂʦʚʘʯʝʚʠ˂ 0.05ʪ 

37. ʄɿ ɹʨʘʪʩʪʚʦ ʊʝʣʝʧ 0.05ʪ 

38. ʄɿ ɻʘʚʨʠʣʦ ʇʨʠʥʮʠʧ 0.05ʪ 

39. ʄɿ ʈʘʜʥʠʯʢʠ 0.05ʪ 

40. ʄɿ ɼʝʪʝʣʠʥʘʨʘ 0.05ʪ 

41. ʄɿ ʅʘʨʦʜʥʠʭ ʍʝʨʦʿʘ 0.05ʪ 

42. ʄɿ ɹʠʩʪʨʠʮʘ 0.05ʪ 

43. ʄɿ ɱʫʛʦʚʠ˂ʝʚʦ 0.05ʪ 

44. ɺʘʩʝ ʉʪʘʿʠ˂ʘ 0.05ʪ 

45. ɺʨʰʘʯʢʘ 0.05ʪ 

46. ʂʣʠʩʘ 0.05ʪ 

47. ɱʫʛ ɹʦʛʜʘʥʘ 0.05ʪ 
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48. ɳʝʛʦʰʝʚʘ 0.05ʪ 

49. ʈʫʤʝʥʘʯʢʘ 0.05ʪ 

50. ɸʥʪʦʥʘ ʏʝʭʦʚʘ 0.05ʪ 

51. ʐʘʥʛʘʿ 0.05ʪ 

52. ʇʝʪʨʦʚʘʨʘʜʠʥ 0.05ʪ 

53. ɹʫʢʦʚʘʮ 0.05ʪ 

54. ʉʨʝʤʩʢʘ ʂʘʤʝʥʠʮʘ 0.05ʪ 

55. ʅʦʚʠ ʃʝʜʠʥʮʠ 0.05ʪ 

56. ʉʪʘʨʠ ʃʝʜʠʥʮʠ 0.05ʪ 

57. ʏʝʥʝʿ 0.05ʪ 

58. ʂʘ˂ 0.05ʪ 

59. ɹʫʜʠʩʘʚʘ 0.05ʪ 

60. ʂʦʚʠˀ 0.05ʪ 

61. ʈʫʤʝʥʢʘ 0.05ʪ 

62. ʉʪʝʧʘʥʦʚʠ˂ʝʚʦ 0.05ʪ 

63. ʂʠʩʘʯ 0.05ʪ 

64. ɺʝʪʝʨʥʠʢ 0.05ʪ 

65. ʌʫʪʦʛ 0.05ʪ 

66. ɹʝʛʝʯ 0.05ʪ 

67. ɱʫʛʦʚʠ˂ʝʚʦ 0.05ʪ 

68. ʄʠʭʘʿʣʘ ʇʫʧʠʥʘ 0.05ʪ 

69. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ɽʣʝʢʪʨʦʚʦʿʚʦʜʠʥʘ 0.4ʪ 

70. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ʉʅʇ 0.4ʪ 

71. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ʉʋʇ 0.4ʪ 

ɼʆʄʆɺʀ ɿɼʈɸɺɲɸ  

1. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ɼʥʝʚʥʠʢ 0.4ʪ 

2. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ɱ. ɱ. ɿʤʘʿ 0.4ʪ 

3. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ɹʠʩʪʨʠʮʘ 0.4ʪ 

4. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ʃʠʤʘʥ 0.4ʪ 

5. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ɻʉʇ 0.4ʪ 

6. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ʅʦʚʢʘʙʝʣ 0.4ʪ 

7. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ʅʝʦʧʣʘʥʪʘ 0.4ʪ 

8. ɸʤʙʫʣʘʥʪʘ ʤʝʜʠʮʠʥʝ ʨʘʜʘ ʅɸʇ 0.4ʪ 

9. ʂʣʠʥʠʯʢʠ ʮʝʥʪʘʨ ɺʦʿʚʦʜʠʥʝ 0.4ʪ 

10. ɼʝʯʠʿʘ ʙʦʣʥʠʮʘ 1ʪ 
 

 
 
 
 

ɿɸɺʆɼʀ ɿɸ ʍʀʊʅʋ ʄɽɼʀʎʀʅʉʂʋ ʇʆʄʆɴ ʂʦʣʠʯʠʥʘ 

1. ɺʨʰʘʯʢʘ 28 0.4ʪ 

2. ɳʝʛʦʰʝʚʘ 4 0.4ʪ 

3. ɫʠʩʘʣʦʚʘ 9 0.4ʪ 

4. ɹʫʣ. ʎʘʨʘ ʃʘʟʘʨʘ 77 0.4ʪ 
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5.  ɱʦʞʝ ɺʣʘʭʦʚʠ˂ʘ 8, ʇʝʪʨʦʚʘʨʘʜʠʥ 0.4ʪ 

6. ʇʘʨʪʠʟʘʥʩʢʘ 110, ʂʘ˂ 0.4ʪ 

7. ɱʘʥʘ ʂʦʣʘʨʘ 8, ʂʠʩʘʯ ï ʊʘʥʢʦʩʠ˂ʝʚʦ 0.4ʪ 

8. ʂʨʘˀʘ ɸʣʝʢʩʘʥʜʨʘ 67, ɺʝʪʝʨʥʠʢ 0.4ʪ 

9. ʀʥʩʪʠʪʫʪ ʟʘ ʟʜʨʘʚʩʪʚʝʥʫ ʟʘʰʪʠʪʫ ʜʝʮʝ ʠ 
ʦʤʣʘʜʠʥʝ 

0.1ʪ 

10. ʇʦʢʨʘʿʠʥʩʢʠ ʬʦʥʜ ʟʘ ʧʝʥʟʠʿʩʢʦ ʠ ʠʥʚʘʣʠʜʩʢʦ 
ʦʩʠʛʫʨʘˁʝ 

0.4ʪ 

11. ʂʦʤʘʥʜʘ ɻʘʨʥʠʟʦʥʘ 5ʪ 

12. ɺʣʘʜʘ ɺʦʿʚʦʜʠʥʝ 1ʪ 

13. ʆʩʪʘʣʠ ʧʦ ʥʘʣʦʛʫ ʠʥʚʝʩʪʠʪʦʨʘ 20ʪ 

14. ʀʥʩʪʠʪʫʪ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚˀʝ ï ʍʠʛʠʿʝʥʩʢʠ ʟʘʚʦʜ 0.3ʪ 

15. ɻʨʘʜʩʢʘ ʫʧʨʘʚʘ 2ʪ 

16. ʄʋʇ 0.5ʪ 

17. ʄʝʹʫʦʧʰʪʠʥʩʢʦ ʫʜʨʫʞʝˁʝ ʩʘʤʦʩʪʘʣʥʠʭ 
ʧʨʠʚʨʝʜʥʠʢʘ ʅʦʚʦʛ ʉʘʜʘ ʠ ʉʨʝʤʩʢʠʭ ʂʘʨʣʦʚʘʮʘ 

0.1ʪ 

 

 

ɽɺɽʅʊʋɸʃʅɽ ʅɸʂʅɸɼʅɽ ʇʆʊʈɽɹɽ ʂʦʣʠʯʠʥʘ 

1. ɽʚʝʥʪʫʘʣʥʝ ʥʘʢʥʘʜʥʝ ʧʦʪʨʝʙʝ ʧʦ ʥʘʣʦʛʫ 
ʇʨʝʜʩʝʜʥʠʢʘ ʐʪʘʙʘ ɿʠʤʩʢʝ ʉʣʫʞʙʝ 

300,00ʪ 
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ɱɸɺʅʆ ʂʆʄʋʅɸʃʅʆ ʇʈɽɼʋɿɽɴɽ Ăʇʋʊñ 
ʅʦʚʠ ʉʘʜ, ʈʫʤʝʥʘʯʢʘ 150/ʘ 

 
 

3. ɿʀʄʉʂɸ ʉʃʋɾɹɸ ɱʂʇ ñʇʋʊñ ʅʆɺʀ ʉɸɼ 
 

 

 

 

 

 

 

 

ʩʝʧʪʝʤʙʘʨ, 2012.ʛʦʜ 

ʇʦʩʣʦʚʥʦ ʠʤʝ ʧʨʝʜʫʟʝ˂ʘ : ɱʘʚʥʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʜʫʟʝ˂ʝ Ăʇʫʪñ ʅʦʚʠ ʉʘʜ (ɱʂʇ Ăʇʫʪñ) 

ʉʝʜʠʰʪʝ ʧʨʝʜʫʟʝ˂ʘ : ʈʫʤʝʥʘʯʢʘ 150ʘ, ʅʦʚʠ ʉʘʜ 

ʉʝʜʠʰʪʝ ʟʠʤʩʢʝ ʩʣʫʞʙʝ - ʧʫʥʢʪ I : ʈʫʤʝʥʘʯʢʘ 150ʘ 

                                          - ʧʫʥʢʪ II : ʟʘ ʩʘʜʘ ʥʝʤʘ ʣʦʢʘʮʠʿʝ 

ɼʝʣʘʪʥʦʩʪ ʧʨʝʜʫʟʝ˂ʘ : ʿʝʜʥʘ ʦʜ ʜʝʣʘʪʥʦʩʪʠ ʿʝ ʦʜʨʞʘʚʘˁʝ ʧʫʪʝʚʘ ʫ ʟʠʤʩʢʠʤ 

ʫʩʣʦʚʠʤʘ (ʫʢʣʘˁʘˁʝ ʩʥʝʛʘ ʠ ʣʝʜʘ) 

ɱʘʚʥʦʩʪ ʨʘʜʘ: ʈʘʜ ʧʨʝʜʫʟʝ˂ʘ ʿʝ ʿʘʚʘʥ. ɱʘʚʥʦʩʪ ʨʘʜʘ ʦʩʪʚʘʨʫʿʝ ʩʝ ʜʘʚʘˁʝʤ 

ʠʥʬʦʨʤʘʮʠʿʘ ʩʨʝʜʩʪʚʠʤʘ ʿʘʚʥʦʛ ʠʥʬʦʨʤʠʩʘˁʘ, ʠʟʜʘʚʘˁʝʤ ʠʥʬʦʨʤʘʪʦʨʘ ʦ ʨʘʜʫ 

ʧʫʪʝʤ ʠʥʪʝʨʥʝʪ ʧʨʝʟʝʥʪʘʮʠʿʘ, ʦʨʛʘʥʠʟʦʚʘˁʝʤ ʢʦʥʬʝʨʝʥʮʠʿʘ ʟʘ ʤʝʜʠʿʝ. 

ʀʥʬʦʨʤʘʮʠʿʝ ʟʘ ʿʘʚʥʦʩʪ ʚʨʰʠ ʜʠʨʝʢʪʦʨ ʠʣʠ ʣʠʮʝ ʢʦʿʝ ʦʥ ʦʚʣʘʩʪʠ. 
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 ʇʣʘʥʦʤ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ʦʙʫʭʚʘ˂ʝʥʠ ʩʫ ʩʚʠ ʨʘʜʦʚʠ ʥʝʦʧʭʦʜʥʠ ʟʘ 

ʙʝʟʙʝʜʘʥ ʧʨʦʪʦʢ ʧʫʪʥʠʯʢʦʛ ʠ ʪʝʨʝʪʥʦʛ ʩʘʦʙʨʘ˂ʘʿʘ: 

 

ü ʆʨʛʘʥʠʟʘʮʠʿʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʫʨʝʹʝˁʝ ʩʪʘʣʥʦʛ ʜʝʞʫʨʩʪʚʘ ʨʘʜʥʠʢʘ, ʚʦʟʠʣʘ ʠ 

ʤʘʰʠʥʘ, ʦʙʝʟʙʝʹʠʚʘˁʝ ʠ ʧʨʘ˂ʝˁʝ ʤʝʪʝʦʨʦʣʦʰʢʝ ʧʨʦʛʥʦʟʝ, ʠʟʨʘʜʘ ʧʣʘʥʘ ʟʘ 

ʚʘʥʨʝʜʥʝ ʚʨʝʤʝʥʩʢʝ ʫʩʣʦʚʝ, ʥʘʙʘʚʢʘ ʠ ʫʩʢʣʘʜʠʰʪʝˁʝ ʩʦʣʠ ʠ ʘʙʨʘʟʠʚʥʠʭ 

ʩʨʝʜʩʪʘʚʘ, ʦʨʛʘʥʠʟʦʚʘˁʝ ʝʬʠʢʘʩʥʠʭ ʩʠʩʪʝʤʘ ʚʝʟʘ, ʦʜʨʞʘʚʘˁʝ ʤʘʰʠʥʘ ʠ 

ʚʦʟʠʣʘ ʠ ʦʩʪʘʣʠ ʪʝʭʥʠʯʢʠ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʠ ʝʢʦʥʦʤʩʢʠ ʧʦʩʣʦʚʠ 

ü ʇʦʩʪʘʚˀʘˁʝ ʥʘʤʝʥʩʢʝ ʩʘʦʙʨʘ˂ʘʿʥʝ ʩʠʛʥʘʣʠʟʘʮʠʿʝ, ʢʘʦ ʠ ʦʜʨʞʘʚʘˁʝ ʦʩʪʘʣʝ 

ʢʦʤʧʣʝʪʥʝ ʩʠʛʥʘʣʠʟʘʮʠʿʝ 

ü ʈʘʜʦʚʠ ʥʘ ʨʝʜʦʚʥʦʤ ʦʜʨʞʘʚʘˁʫ ʧʫʪʝʚʘ ʫ ʟʠʤʩʢʠʤ ʫʩʣʦʚʠʤʘ 

ü ʏʠʰ˂ʝˁʝ ʩʥʝʛʘ ʩʘ ʢʦʣʦʚʦʟʘ 

ü ʋʪʦʚʘʨ ʠ ʠʩʪʦʚʘʨ ʩʥʝʛʘ ʩʘ ʤʦʩʪʦʚʘ 

ü ʀʟʥʦʰʝˁʝ ʩʥʝʛʘ ʩʘ ʧʦʿʝʜʠʥʠʭ ʛʨʘʜʩʢʠʭ ʫʣʠʮʘ ʫ ʩʣʫʯʘʿʫ ʚʝ˂ʠʭ ʧʘʜʘʚʠʥʘ 

ü ʉʧʨʝʯʘʚʘˁʝ ʩʪʚʘʨʘˁʘ ʧʦʣʝʜʠʮʝ ʠ ʩʤʘˁʝˁʝ ʢʣʠʟʘʚʦʩʪʠ ʢʦʣʦʚʦʟʘ ʧʦʩʠʧʘˁʝʤ 

ʩʦʣʠ ʠ ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ (ʧʨʝʚʝʥʪʠʚʥʦ ʩʦʣʝˁʝ) 

ü ʆʩʪʘʣʠ ʨʘʜʦʚʠ ʫ ʬʫʥʢʮʠʿʠ ʦʙʝʟʙʝʹʠʚʘˁʘ ʥʦʨʤʘʣʥʦʛ ʦʜʚʠʿʘˁʘ ʩʘʦʙʨʘ˂ʘʿʘ ʫ 

ʟʠʤʩʢʠʤ ʫʩʣʦʚʠʤʘ 

 

 

ʅʘ ʦʩʥʦʚʫ ʋʛʦʚʦʨʘ ʦ ʦʙʘʚˀʘˁʫ ʨʘʜʦʚʘ ʥʘ ʦʜʨʞʘʚʘˁʫ ʛʨʘʜʩʢʠʭ ʠ ʧʨʠʛʨʘʜʩʢʠʭ 

ʩʘʦʙʨʘ˂ʘʿʥʠʮʘ, ʟʘʢˀʫʯʝʥʠʤ ʩʘ ɱʇ Ăɿʘʚʦʜ ʟʘ ʠʟʛʨʘʜˁʫ ʛʨʘʜʘñ ʅʦʚʠ ʉʘʜ, ɱʂʇ Ăʇʫʪñ 

ʦʜʨʞʘʚʘ ʩʘʦʙʨʘ˂ʘʿʥʮʝ (ʫʣʠʮʝ) ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʨʠʦʨʠʪʝʪʘ ʠ ʟʥʘʯʘʿʘ 

ʩʘʦʙʨʘ˂ʘʿʥʠʮʘ ʫ ʛʨʘʜʫ ʠ ʧʨʠʛʨʘʜʩʢʠʤ ʥʘʩʝˀʠʤʘ: 

ʋ ʅʦʚʦʤ ʉʘʜʫ ʩʝ ʫʣʠʮʝ, ʣʦʢʘʣʥʠ ʠ ʥʝʢʘʪʝʛʦʨʠʩʘʥʠ ʧʫʪʝʚʠ, ʢʘʦ ʠ ʜʝʦ ʜʨʞʘʚʥʠʭ 

ʧʫʪʝʚʘ ʥʘ ʧʦʜʨʫʯʿʫ ʛʨʘʜʘ ʅʦʚʦʛ ʉʘʜʘ, ʟʠʤʠ ʦʜʨʞʘʚʘʿʫ ʥʘ ʦʩʥʦʚʫ Ăʇʨʦʛʨʘʤʘ ʨʘʜʘ 

ʥʘ ʦʜʨʞʘʚʘˁʫ ʧʨʦʭʦʜʥʦʩʪʠ ʧʫʪʝʚʘ ʫ ʟʠʤʩʢʦʤ ʧʝʨʠʦʜʫñ (ʟʠʤʩʢʘ ʩʣʫʞʙʘ) ʢʦʿʠ ʩʝ 

ʩʚʘʢʝ ʛʦʜʠʥʝ ʠʟʨʘʹʫʿʝ ʥʘ ʦʩʥʦʚʫ ʦʜʨʝʜʙʠ ɿʘʢʦʥʘ ʦ ʿʘʚʥʠʤ ʧʫʪʝʚʠʤʘ (ʩʣ. ɻʣʘʩʥʠʢ 

ʈʉ ʙʨ. 101/2005) ʠ ɿʘʢʦʥʘ ʦ ʙʝʟʙʝʜʥʦʩʪʠ ʩʘʦʙʨʘ˂ʘʿʘ ʥʘ ʧʫʪʝʚʠʤʘ (ʩʣ. ɻʣʘʩʥʠʢ ʈʉ 

ʙʨ. 2/1993), ʇʨʘʚʠʣʥʠʢʘ ʦ ʩʘʦʙʨʘ˂ʘʿʥʦʿ ʩʠʛʥʘʣʠʟʘʮʠʿʠ (ʉʣ. ɻʣʘʩʥʠʢ ʈʉ ʙʨ. 41/09), 

ʢʘʦ ʠ ʆʜʣʫʢʝ ʦ ʫʨʝʹʝˁʫ ʛʨʘʜʘ (ʩʣ. ʃʠʩʪ ɻʨʘʜʘ ʈʉ ʙʨ. 53/2008). 
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3.1.ʆʨʛʘʥʠʟʘʮʠʿʘ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ʅʦʚʠ ʉʘʜ 
ʆʨʛʘʥʠʟʘʮʠʿʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʟʘʭʪʝʚʘ ʜʘ ʩʝ ʧʦʰʪʫʿʝ ʧʨʝ ʩʚʝʛʘ ʩʣʝʜʝ˂ʝ: 

ü ɺʦʹʝˁʝ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʧʦ ʫʩʚʦʿʝʥʦʤ ʇʨʦʛʨʘʤʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ 
ü ʆʧʝʨʘʪʠʚʥʫ ʦʨʛʘʥʠʟʦʚʘʥʦʩʪ ʩʘ ʩʪʘʣʥʠʤ ʜʝʞʫʨʩʪʚʦʤ 
ü ʇʨʘʚʦʚʨʝʤʝʥʦ ʠ ʨʝʜʦʚʥʦ ʦʙʘʚʝʰʪʘʚʘˁʝ ʢʦʨʠʩʥʠʢʘ (ʫʯʝʩʥʠʢʘ ʫ ʩʘʦʙʨʘ˂ʘʿʫ ʠ 
ʿʘʚʥʦʩʪʠ) 

ʐʪaʙ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ʅʦʚʠ ʉʘʜ ʩʝ ʬʦʨʤʠʨʘ ʩʘ ʟʘʜʘʮʠʤʘ: 

ü ɼʘ ʧʨʠʧʨʝʤʠ ʇʣʘʥ ʠ ʇʨʦʛʨʘʤ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʟʘ ʥʘʨʝʜʥʫ ʩʝʟʦʥʫ (2012/2013) 
ü ɼʘ ʦʨʛʘʥʠʟʫʿʝ ʧʨʠʧʨʝʤʥʝ ʠ ʦʩʪʘʣʝ ʨʘʜʦʚʝ ʧʦʪʨʝʙʥʝ ʟʘ ʬʫʥʢʮʠʦʥʠʩʘˁʝ 
ʟʠʤʩʢʝ ʩʣʫʞʙʝ 

ü ɼʘ ʦʨʛʘʥʠʟʫʿʝ ʫʚʦʹʝˁʝ ʪʨʝ˂ʠʭ ʣʠʮʘ ʫ ʩʣʫʯʘʿʫ ʚʘʥʨʝʜʥʠʭ ʫʩʣʦʚʘ 
ü ɼʘ ʢʦʦʨʜʠʥʠʨʘ ʨʘʜ ʩʘ ʐʪʘʙʦʤ ʟʘ ʝʣʝʤʝʥʪʘʨʥʝ ʥʝʧʦʛʦʜʝ ɻʨʘʜʘ ʅʦʚʦʛ ʉʘʜʘ ʠ 
ʩʘ ʩʚʠʤ ʿʘʚʥʠʤ ʢʦʤʫʥʘʣʥʠʤ ʧʨʝʜʫʟʝ˂ʠʤʘ, ʫʯʝʩʥʠʮʠʤʘ ʥʘ ʦʜʨʞʘʚʘˁʫ ʧʫʪʥʝ 
ʤʨʝʞʝ ʫ ʅʦʚʦʤ ʉʘʜʫ 

ʐʪʘʙ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ʦʜʣʫʯʫʿʝ ʦ ʩʪʝʧʝʥʫ ʜʝʞʫʨʩʪʚʘ ʥʘ ʦʩʥʦʚʫ 

ʦʧʝʨʘʪʠʚʥʠʭ ʧʦʜʘʪʘʢʘ ʚʨʝʤʝʥʩʢʝ ʧʨʦʛʥʦʟʝ. 

ʐʪʘʙ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ʬʦʨʤʠʨʘ ʜʠʨʝʢʪʦʨ ʧʨʝʜʫʟʝ˂ʘ. 

ɿʠʤʩʢʫ ʩʣʫʞʙʫ ʦʨʛʘʥʠʟʫʿʝ ʐʪʘʙ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ-ʘ ʫ ʩʘʩʪʘʚʫ: 

1. ʇʨʝʜʩʝʜʥʠʢ ʐʪʘʙʘ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ʿʝ ʈʘʜʠ˂ ɼʘʨʢʦ, ʜʠʧʣ. ʭʝʤʠʯʘʨ 
2. ɿʘʤʝʥʠʢ ʧʨʝʜʩʝʜʥʠʢʘ ʰʪʘʙʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ  
3. ʆʧʝʨʘʪʠʚʥʠ ʨʫʢʦʚʦʜʠʣʘʮ ʰʪʘʙʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ  
4. ʏʣʘʥ ʰʪʘʙʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ʠʟ ʩʣʫʞʙʝ ʨʘʜʠʦʥʠʮʝ  
5. ʏʣʘʥ ʰʪʘʙʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ʠʟ ʩʣʫʞʙʝ ʪʝʭʥʠʯʢʝ ʧʨʠʧʨʝʤʝ 
6. ʏʣʘʥ ʰʪʘʙʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ʠʟ ʩʣʫʞʙʝ ʛʨʘʹ. ʦʧʝʨʘʪʠʚʝ  

ʐʪʘʙ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ, ʧʦ ʧʨʘʚʠʣʥʠʢʫ ʦ ʫʥʫʪʨʘʰˁʦʿ ʦʨʛʘʥʠʟʘʮʠʿʠ, 

ʬʦʨʤʠʨʘ ʦʧʝʨʘʪʠʚʥʦ ʨʫʢʦʚʦʜʩʪʚʦ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʩʘ ʟʘʜʘʮʠʤʘ: 

ü ɼʘ ʦʨʛʘʥʠʟʫʿʝ ʧʨʠʧʨʝʤʥʝ ʨʘʜʦʚʝ ʟʘ ʟʠʤʩʢʫ ʩʣʫʞʙʫ 
ü ɼʘ ʠʟʚʨʰʠ ʦʙʫʢʫ ʩʚʠʭ ʫʯʝʩʥʠʢʘ ʫ ʨʘʜʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ 
ü ɼʘ ʧʨʘʪʠ ʤʝʪʝʦʨʦʣʦʰʢʫ ʧʨʦʛʥʦʟʫ ʠ ʜʘʿʝ ʧʨʝʜʣʦʛ ʰʪʘʙʫ ɿʠʤʩʢʝ ʩʣʫʞʙʝ 
ɱʂʇñʇʫʪñ ʟʘ ʫʚʦʹʝˁʝ ʩʪʝʧʝʥʘ ʜʝʞʫʨʩʪʚʘ 

ü ɼʘ ʦʨʛʘʥʠʟʫʿʝ ʧʦʩʪʘʚˀʘˁʝ ʩʘʦʙʨʘ˂ʘʿʥʝ ʩʠʛʥʘʣʠʟʘʮʠʿʝ 
ü ɼʘ ʦʨʛʘʥʠʟʫʿʝ ʨʘʜʥʠʢʝ, ʤʝʭʘʥʠʟʘʮʠʿʫ, ʤʘʪʝʨʠʿʘʣʝ ʠ ʦʩʪʘʣʦ ʧʦʪʨʝʙʥʦ ʟʘ 
ʩʧʨʦʚʦʹʝˁʝ ʥʝʩʤʝʪʘʥʦʛ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ 

ü ɼʘ ʢʦʦʨʜʠʥʠʨʘ ʨʘʜ ʠʟʤʝʹʫ ʩʚʠʭ ʿʝʜʠʥʠʮʘ ʫ ʧʨʝʜʫʟʝ˂ʫ 
ü ɼʘ ʢʦʦʨʜʠʥʠʨʘ ʨʘʜ ʩʘ ʦʩʪʘʣʠʤ ʟʠʤʩʢʠʤ ʩʣʫʞʙʘʤʘ ʫ ʛʨʘʜʫ 
ü ɼʘ ʚʨʰʠ ʢʦʥʪʨʦʣʫ ʧʨʦʭʦʜʥʦʩʪʠ ʧʫʪʝʚʘ, ʩʘʦʙʨʘ˂ʘʿʥʝ ʩʠʛʥʘʣʠʟʘʮʠʿʝ ʠ ʩʣʠʯʥʦ 
ü ɼʘ ʦʨʛʘʥʠʟʫʿʝ ʣʘʛʝʨ, ʧʨʠʧʨʝʤʫ ʩʦʣʠ ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʿʘʣʘ 
ü ɼʘ ʚʨʰʠ ʢʦʥʪʨʦʣʫ ʠʟʚʨʰʝʥʠʭ ʨʘʜʦʚʘ 
ü ɼʘ ʩʘʩʪʘʚˀʘ ʠʥʬʦʨʤʘʪʠʚʥʠ ʠʟʚʝʰʪʘʿ ʦ ʧʨʠʧʨʝʤʥʠʤ ʠ ʠʟʚʨʰʝʥʠʤ ʨʘʜʦʚʠʤʘ 
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˽˾˩˨˿˩˨˹ˮ˴ ̊́ˢˣˢ ˭ˮ˸˿˴˩ 

˿˶̂ˬˣ˩ - ˨ ˮ˾˩˴́˻˾ 

          

˨͊ͪͦ͟ ˾͙͊͒ΐ 

˭ˢ˸˩˹ˮ˴ ˽˾˩˨˿˩˨˹ˮ˴ˢ 

̊́ˢˣˢ ˭ˮ˸˿˴˩ ˿˶̂ˬˣ˩ 

 

˸͔͙ͪ ˸͔͙͞ΐ  

̉˶ˢ˹ ̊́ˢˣˢ ́˩̆˹ˮ̉˴ˮ 

˿˩˴́˻˾ 

˾͊́͊ ˴ͦ͞;͙ΐ 

̉˶ˢ˹ ̊́ˢˣˢ    ˿˶̂ˬˣˢ 

́˩̆˹ˮ̉˴˩ ˽˾ˮ˽˾˩˸˩ 

˾͊ͭͦ͟ ˤ͔͔͙͍͙ͫͤͦ͡ΐ 

̉˶ˢ˹ ̊́ˢˣˢ 

˾̂˴˻ˤ˻˨ˮ˶ˢ̇ ˭ˮ˸˿˴˩ 

˿˶̂ˬˣ˩ 

˥ͦͦ͟͞ ˩͙͙ͭͤͫ͟ 

˭ˢ˸˩˹ˮ˴ ˾̂˴˻ˤ˻˨ˮ˻̇ˢ 

˭ˮ˸˿˴˩ ˿˶̂ˬˣ˩ 

˨͔͊ͤ͞ ̓ͦͪΏ͔͍͙ΐ 

˽˻˸˻̔˹ˮ˴ ˿˶̂ˬˣ˩ 
˾ˢ˨ˮ˻˹ˮ̇˩ 

˽͔ͭ͊ͪ ˢ͙ͪͫΐ 

˽˻˸˻̔˹ˮ˴ ˿˶̂ˬˣ˩ ˭ˢ 
˳ˢˤ˹˩ ˹ˢˣˢˤ˴˩ 

̈͊ͯ͊͟͡ ˬ͔ͦ͢͟ 

˽˻˸˻̔˹ˮ˴ ˻˨˩˷˩˺ˢ 

˥˾ˢ̓˩ˤˮ˹˿˴˩ 

˻˽˩˾ˢ́ˮˤ˩ 

ˮ͙͡;͙ΐ ˭ͦͪ͊ͤ 

 

˽˻˸˻̔˹ˮ˴ ˻˨˩˷˩˺ˢ 

˿ˮ˥˹ˢ˶ˮ˭ˢ̇ˮ˳˩ 

˿ͪΏ͊ͤ ˾͍͙͊ͭͦ͟ΐ 

ˤ˻˭ˢ̉ˮΣ ˾̂˴˻ˤˢ˻̇ˮ ˥˾ˢ̓˩ˤˮ˹˿˴ˮ̆ ˸ˢ̊ˮ˹ˢΣ ˾ˢ˨˹ˮ̇ˮ ˹ˢ ˽˾ˮ˽˾˩˸ˮ ˿˻˶ˮΣ 

˾ˢ˨˹ˮ̇ˮ ˹ˢ ˻˨˾ˬˢˤˢ˺̂ ˿ˢ˻ˣ˾ˢ̔ˢ˳˹˩ ˿ˮ˥˹ˢ˶ˮ˭ˢ̇ˮ˳˩Σ ˢ̂́˻˸˩̆ˢ˹ˮ̉ˢ˾ˮΣ 

ˢ̂́˻˩˶˩˴́˾ˮ̉ˢ˾ˮΣ ˹ˢˣˢˤ˴ˢ ˮ ˸ˢ˥ˢ̇ˮ˹Σ ́˩̆˹ˮ̉˴ˢ ˽˾ˮ˽˾˩˸ˢ 

̉˶ˢ˹ ̊́ˢˣˢ ˿˶̂ˬˣˢ 

˾ˢ˨ˮ˻˹ˮ̇˩ ˮ ˿́ˢˣˮ˶˹ˮ̆ 

˽˻˿́˾˻˳˩˺ˢ 

˿͔ͪΐͦ͟ ˾͊΄͍͙ͦ͟ΐ 
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ʐʊɸɹ ɿʀʄʉʂɽ ʉʃʋɾɹɽ 

ɹʨʦʿ: 

ɼʘʪʫʤ:  

 

ʅʘ ʦʩʥʦʚʫ ʇʣʘʥʘ ʠ ʇʨʦʛʨʘʤʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʟʘ 2012/2013. ʛʦʜ. ɱʂʇ Ăʇʫʪñ, ʚʨʝʤʝʥʩʢʝ 

ʧʨʦʛʥʦʟʝ ʠ ʪʨʝʥʫʪʥʝ ʚʨʝʤʝʥʩʢʝ ʩʠʪʫʘʮʠʿʝ ʐʪʘʙ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ï ʘ ʜʦʥʦʩʠ 

ʩʣʝʜʝ˂ʫ 

 

ʆɼʃʋʂʋ 

ʆ ʋɺʆɫɽɳʋ ʉʊɽʇɽʅɸ ʇʈʀʇʈɸɺʅʆʉʊʀ (ɼɽɾʋʈʉʊɺɸ) 

 

1. ɼʘʥʘ ........................................ ʫʚʦʜʠ ʩʝ .................... ʩʪʝʧʝʥ ʜʝʞʫʨʩʪʚʘ ʦʜ  

..................... ʯʘʩʦʚʘ ʫ ʧʝʨʠʦʜʫ ʜʦ ............................... 

 

2. ʆʚʘ ʦʜʣʫʢʘ ʩʪʫʧʘ ʥʘ ʩʥʘʛʫ ʜʘʥʦʤ ʜʦʥʦʰʝˁʘ. 

 

3. ʆʚʫ ʦʜʣʫʢʫ ʜʦʩʪʘʚʠʪʠ ɻʨʘʜʩʢʦʤ ʰʪʘʙʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʛʨʘʜʘ ʅʦʚʦʛ ʉʘʜʘ,  

ɱʇ Ăɿʘʚʦʜ ʟʘ ʠʟʛʨʘʜˁʫ ʛʨʘʜʘñ. 

 

 

 

 

 

                                                                                                ʇʨʝʜʩʝʜʥʠʢ 

ʐʪʘʙ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ 

 

....................................................... 

                                                                                                ʜʠʧʣ.ʭʝʤʠʯʘʨ ɼʘʨʢʦ ʈʘʜʠ˂ 
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3.2. ʊʨʘʿʘˁʝ ʟʠʤʩʢʝ ʩʣʫʞʙʝ   

 

ɿʠʤʩʢʘ ʩʣʫʞʙʘ ɱʂʇ Ăʇʫʪñ ʧʨʝʤʘ ʧʨʘʚʠʣʥʠʢʫ ʪʨʘʿʝ ʦʜ 15. ʥʦʚʝʤʙʨʘ ʪʝʢʫ˂ʝ 

ʛʦʜʠʥʝ ʜʦ 15. ʤʘʨʪʘ ʥʘʨʝʜʥʝ ʛʦʜʠʥʝ, ʦʜʥʦʩʥʦ ʫ ʩʢʣʘʜʫ ʩʘ ʩʪʚʘʨʥʠʤ ʚʨʝʤʝʥʩʢʠʤ 

ʧʨʠʣʠʢʘʤʘ. 

 

ɿʠʤʩʢʘ ʩʣʫʞʙʘ ʩʝ ʜʝʣʠ ʥʘ ʜʚʘ ʧʝʨʠʦʜʘ ʧʨʠʧʨʘʚʥʦʩʪʠ: 

 

¶ ʇʝʨʠʦʜ ʜʝʣʠʤʠʯʥʝ ʧʨʠʧʨʘʚʥʦʩʪʠ ʢʦʿʠ ʪʨʘʿʝ ʦʜ 15. ʥʦʚʝʤʙʨʘ ʜʦ 30. ʥʦʚʝʤʙʨʘ   2012. ʠ 
ʦʜ 01. ʤʘʨʪʘ ʜʦ 15. ʤʘʨʪʘ 2013. ʛʦʜʠʥʝ; 

 

¶ ʇʝʨʠʦʜ ʧʫʥʝ ʧʨʠʧʨʘʚʥʦʩʪʠ ʢʦʿʠ ʪʨʘʿʝ ʦʜ 01. ʜʝʮʝʤʙʨʘ 2012. ʜʦ 01. ʤʘʨʪʘ 2013. ʛʦʜʠʥʝ. 

ʋ ʧʝʨʠʦʜʫ ʜʝʣʠʤʠʯʥʝ ʧʨʠʧʨʘʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʰʝ Ă0ñ ʩʪʝʧʝʥ ʜʝʞʫʨʩʪʚʘ, ʦʜ 20h ʜʦ 
8h. 

ʋ ʧʝʨʠʦʜʫ ʧʫʥʝ ʧʨʠʧʨʘʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʰʝ 24h ʜʝʞʫʨʩʪʚʦ, ʥʘ ʦʩʥʦʚʫ ʥʘʿʘʚʘ 

ʚʨʝʤʝʥʩʢʠʭ ʧʨʠʣʠʢʘ ʧʨʦʛʣʘʰʘʚʘʿʫ ʩʝ ʩʪʝʧʝʥʠ ʜʝʞʫʨʩʪʚʘ I, II, III ʠ IV ʠ ʪʦ: 

-ʧʨʚʘ ʩʤʝʥʘ ʦʜ 8.00-20.00h 

-ʜʨʫʛʘ ʩʤʝʥʘ ʦʜ 20.00-8.00h 
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3.3. ʄʝʩʪʦ ʧʫʥʢʪʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ   

ʇʫʥʢʪ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʩʝ ʥʘʣʘʟʠ ʫ ʅʦʚʦʤ ʉʘʜʫ, ʫ ʋʣʠʮʠ ʈʫʤʝʥʘʯʢʘ 150ʘ. 

ɼʝʞʫʨʥʠ ʪʝʣʝʬʦʥ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʿʝ : 021/ 6311 ï 322. 

ʋ ʧʫʥʢʪʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʩʝ ʥʘʣʘʟʠ: 

¶ ʉʚʘ ʧʦʪʨʝʙʥʘ ʤʝʭʘʥʠʟʘʮʠʿʘ ʟʘ ʦʙʘʚˀʘˁʝ ʨʘʜʘ ʫ ʟʠʤʩʢʦʿ ʩʣʫʞʙʠ 

¶ ʈʘʜʠʦʥʠʮʘ ʟʘ ʦʜʨʞʘʚʘˁʝ ʚʦʟʠʣʘ, ʤʘʰʠʥʘ ʠ ʧʨʠʢˀʫʯʥʠʭ ʩʨʝʜʩʪʘʚʘ 

¶ ʇʦʩʪʨʦʿʝˁʝ ʟʘ ʩʤʝʰʪʘʿ ʠ ʜʝʞʫʨʩʪʚʦ ʨʘʜʥʠʢʘ 

¶ ɻʣʘʚʥʘ ʜʝʞʫʨʘʥʘ ʩʘ ʜʝʞʫʨʥʠʤ ʚʦʹʘʤʘ ʩʤʝʥʘ 

¶ ʉʠʩʪʝʤʠ ʟʘ ʧʨʘ˂ʝˁʝ (ɻʇʉ), ʨʘʜʠʦ ʩʪʘʥʠʮʘ, ʤʦʙʠʣʥʠ ʪʝʣʝʬʦʥʠ ʟʘ ʩʚʝ 

ʫʯʝʩʥʠʢʝ ʫ ʨʘʜʫ 

¶ ʇʦʛʦʥʩʢʦ ʛʦʨʠʚʦ ʫ ʮʠʩʪʝʨʥʘʤʘ (ʙʝʥʟʠʥʩʢʘ ʧʫʤʧʘ) 

¶ ɼʝʦ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʧʦʩʠʧʘˁʝ (ʟʘʪʚʦʨʝʥ ʧʨʦʩʪʦʨ ʩʘ ʥʘʜʩʪʨʝʰʥʠʮʦʤ) 

 

 

ʃʦʢʘʮʠʿʝ ʜʝʧʦʥʠʿʘ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʧʦʩʠʧʘˁʝ ʠ ʩʥʘʙʜʝʚʘˁʝ ʧʦʛʦʥʩʢʠʤ ʛʦʨʠʚʦʤ: 

 

1. ɸʩʬʘʣʪʥʘ ʙʘʟʘ ʈʫʤʝʥʢʘ 

- ʘʛʨʝʛʘʪʠ 

- ʠʥʜʫʩʪʨʠʿʩʢʘ ʩʦ 

2. ʈʫʤʝʥʘʯʢʘ 150ʘ ï ʇʫʥʢʪ 

- ʘʛʨʝʛʘʪʠ 

- ʠʥʜʫʩʪʨʠʿʩʢʘ ʩʦ 

- ʧʝʩʘʢ 

- ʧʦʛʦʥʩʢʦ ʛʦʨʠʚʦ 

- MgClі 

 

3.4. ʉʪʝʧʝʥ ʧʨʠʧʨʘʚʥʦʩʪʠ ʠ ʜʝʞʫʨʩʪʚʘ 

ʋ ʮʠˀʫ ʨʘʮʠʦʥʘʣʥʦʛ ʫʪʨʦʰʢʘ ʬʠʥʘʥʩʠʿʩʢʠʭ ʩʨʝʜʩʪʘʚʘ, ʘ ʥʘ ʦʩʥʦʚʫ 

ʜʦʩʘʜʘʰˁʠʭ ʠʩʢʫʩʪʘʚʘ ʠ ʧʨʦʛʥʦʟʝ ʚʨʝʤʝʥʘ ʫ ʧʝʨʠʦʜʫ ʜʝʣʠʤʠʯʥʝ ʧʨʠʧʨʘʚʥʦʩʪʠ 

ʫʚʦʜʠ ʩʝ: 

Ă0ñ ï ʥʫʣʪʠ ʩʪʝʧʝʥ ʜʝʞʫʨʩʪʚʘ ʠ ʪʨʘʿʝ ʦʜ 15. ʥʦʚʝʤʙʨʘ ʜʦ 01. ʜʝʮʝʤʙʨʘ 

2012, ʠ ʦʜ 01. ʤʘʨʪʘ ʜʦ 15. ʤʘʨʪʘ 2013. ʛʦʜʠʥʝ. 

ʋ ʧʝʨʠʦʜʫ ʧʫʥʝ ʧʨʠʧʨʘʚʥʦʩʪʠ ʧʦ ʇʣʘʥʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʟʘ 2012/2013 ʛʦʜʠʥʫ 

ʨʘʟʣʠʢʫʿʫ ʩʝ ʯʝʪʠʨʠ ʩʪʝʧʝʥʘ ʜʝʞʫʨʩʪʚʘ ʢʦʿʘ ʩʫ ʧʨʠʢʘʟʘʥʘ ʫ ʪʘʙʝʣʠ: 

 



˔̉̍̒̋́ ̒̌̔̇̂́ ˶˗˜ ȵ˜̔̓Ȱ ˚̏̃̉ ˞́̅ ςπρςȾςπρσ  
 

- 51 - 
 

 

 

ʂʘʜʘ ʥʘʩʪʘʥʫ ʚʘʥʨʝʜʥʝ ʥʝʧʦʚʦˀʥʝ ʤʝʪʝʦʨʦʣʦʰʢʝ ʧʨʠʣʠʢʝ, ʢʘʜʘ ʢʘʧʘʮʠʪʝʪʠ 

ɱʂʇ Ăʇʫʪñ-ʘ ʧʨʝʜʚʠʹʝʥʠ ʟʘ ʟʠʤʩʢʫ ʩʣʫʞʙʫ ʥʠʩʫ ʜʦʚʦˀʥʠ ʜʘ ʩʘʚʣʘʜʘʿʫ ʚʨʝʤʝʥʩʢʝ 

ʥʝʧʦʛʦʜʝ ʠ ʦʜʨʞʝ ʧʨʦʭʦʜʥʦʩʪ ʧʫʪʝʚʘ ʧʨʝʤʘ ʇʣʘʥʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʧʨʦʛʣʘʰʘʚʘʿʫ 

ʩʝ ʚʘʥʨʝʜʥʠ ʫʩʣʦʚʠ ʠ ʘʢʪʠʚʠʨʘ ʘʥʛʘʞʦʚʘˁʝ ʜʦʜʘʪʠʭ ʢʘʧʘʮʠʪʝʪʘ ʠʟ ɱʂʇ Ăʇʫʪñ ʠ 

ʧʨʝʜʫʟʝ˂ʘ ʢʦʿʘ ʠʤʘʿʫ ʦʜʨʝʹʝʥʘ ʚʦʟʠʣʘ ʠ ʤʘʰʠʥʝ, ʘ ʤʦʛʫ ʜʘ ʩʝ ʢʦʨʠʩʪʝ ʫ ʟʠʤʩʢʦʿ 

ʩʣʫʞʙʠ. 

 

 

 

 

 

 

I ʩʪʝʧʝʥ ʜʝʞʫʨʩʪʚʘ 

 
-ʫʚʦʜʠ ʩʝ ʧʦʯʝʪʢʦʤ ʧʝʨʠʦʜʘ ʧʫʥʝ ʧʨʠʧʨʘʚʥʦʩʪʠ ʦʜ 01. 

ɼʝʮʝʤʙʨʘ ʪʝʢʫ˂ʝ ʛʦʜʠʥʝ ʜʦ 01. ʤʘʨʪʘ ʥʘʨʝʜʥʝ ʛʦʜʠʥʝ. 
ʆʨʛʘʥʠʟʫʿʝ ʩʝ ʩʪʘʣʥʦ ʜʝʞʫʨʩʪʚʦ 24ʯ. ɸʥʛʘʞʦʚʘʥʦʩʪ ʨʘʜʥʠʢʘ 
ʠ ʤʝʭʘʥʠʟʘʮʠʿʝ ʿʝ ʥʘ ʥʠʚʦʫ 10% ʢʘʧʘʮʠʪʝʪʘ. ʆʚʘʿ ʩʪʝʧʝʘʥ 
ʜʝʞʫʨʩʪʚʘ ʪʨʘʿʝ ʟʘ ʚʨʝʤʝ ʧʦʚʦˀʥʠʭ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʫʩʣʦʚʘ 

(ʥʝʤʘ ʧʘʜʘʚʠʥʘ) ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʦʢʦ 0C̄ , ʦʜʥʦʩʥʦ 
ʜʦʢ ʧʨʦʛʥʦʟʘ ʥʝ ʥʘʛʦʚʝʩʪʠ ʧʦʛʦʨʰʘˁʝ ʚʨʝʤʝʥʩʢʠʭ ʧʨʠʣʠʢʘ. 

 

II ʩʪʝʧʝʥ ʜʝʞʫʨʩʪʚʘ 
-ʫʚʦʜʠ ʩʝ ʢʘʜʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʦʢʦ 0C̄, 

ʦʜʥʦʩʥʦ ʢʘʜʘ ʿʝ ʥʘʿʘʚʘ ʧʘʜʘʚʠʥʘ ʤʘˁʝʛ ʠʥʪʝʥʟʠʪʝʪʘ ʪʠʧʘ 
ʣʝʜʝʥʝ ʢʠʰʝ ʠ ʩʣʘʙʦʛ ʩʥʝʛʘ. ɸʥʛʘʞʦʚʘʥʦʩʪ ʨʘʜʥʝ ʩʥʘʛʝ ʠ 
ʤʝʭʘʥʠʟʘʮʠʿʝ ʿʝ ʥʘ ʥʠʚʦʫ 50% ʢʘʧʘʮʠʪʝʪʘ.  

 

III ʩʪʝʧʝʥ ʜʝʞʫʨʩʪʚʘ 

-ʋʚʦʜʠ ʩʝ ʢʘʜʘ ʩʝ ʫ ʥʘʿʘʚʠ ʦʯʝʢʫʿʫ ʚʝ˂ʝ ʧʘʜʘʚʠʥʝ ʠ 
ʢʘʜʘ ʩʝ ʧʦʛʦʨʰʘʿʫ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ 

ʠʩʧʦʜ 0C̄. 
-ɸʥʛʘʞʦʚʘʥʦʩʪ ʨʘʜʥʝ ʩʥʘʛʝ ʠ ʤʝʭʘʥʠʟʘʮʠʿʝ ʿʝ 100% 

ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ. 
 

IV ʩʪʝʧʝʥ ʜʝʞʫʨʩʪʚʘ 

-ɺʘʥʨʝʜʥʠ ʫʩʣʦʚʠ. 
-ʇʨʦʛʣʘʰʘʚʘ ʛʘ ʐʊɸɹ ɿɸ ʆʊʂʃɸɳɸɳɽ 

ɽʃɽʄɽʅʊɸʈʅʀʍ ʅɽʇʆɻʆɼɸ 
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ʉʊɽʇɽʅ ʄʆɹʀʃʅʆʉʊʀ 0 I II III ɺ
ʆ
ɿ
ʀ
ʃ
ɸ
 
ʉ
ɸ
 
ʆ
ʇ
ʈ
ɽ
ʄ
ʆ
ʄ

 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ 20ʪ ʩʘ ʥʦʩʝ˂ʠʤ ʧʦʩʠʧʘʯʝʤ ʠ ʭʠʜʨʘʫʣʠʯʥʦʤ 
ʜʘʩʢʦʤ 

1 2 5 5 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ 20ʪ ʩʘ ʚʫʯʝʥʠʤ ʧʦʩʠʧʘʯʝʤ ʠ ʭʠʜʨʘʫʣʠʯʥʦʤ 
ʜʘʩʢʦʤ 

    2 2 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʜʦ 3,5ʪ ʩʘ ʥʦʩʝ˂ʠʤ ʧʦʩʠʧʘʯʝʤ ʠ 
ʭʠʜʨʘʫʣʠʯʥʦʤ ʜʘʩʢʦʤ 

  2 5 5 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʋʥʠʤʦʛ ʩʘ ʥʦʩʝ˂ʠʤ ʧʦʩʠʧʘʯʝʤ ʠ 
ʭʠʜʨʘʫʣʠʯʥʦʤ ʜʘʩʢʦʤ 

    1 2 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʌɸʇ 26-28 ʩʘ ʦʧʨʝʤʦʤ 15ʪ ï ʥʦʩʝ˂ʠ 
ʧʦʩʠʧʘʯ ʠ ʭʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ 

    1 1 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʌɸʇ 20-21 ʩʘ ʦʧʨʝʤʦʤ 11ʪ ï ʥʦʩʝ˂ʠ 
ʧʦʩʠʧʘʯ ʠ ʭʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ 

    1 1 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ 10ʪ ʩʘ ʚʫʯʝʥʠʤ ʧʦʩʠʧʘʯʝʤ ʠ ʭʠʜʨʘʫʣʠʯʥʦʤ 
ʜʘʩʢʦʤ 

    2 2 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ 10ʪ ʩʘ ʭʠʜʨʘʫʣʠʯʥʦʤ ʜʘʩʢʦʤ       6 

ʋʂʋʇʅʆ ɺʆɿʀʃɸ: 1 4 17 24 

ʉʊɽʇɽʅ ʄʆɹʀʃʅʆʉʊʀ 0 I II III ɻ
ʈ
ɸ
ɫ
ɽ
ɺ
ʀ
ʅ
ʉ
ʂ
ɽ

 ʄ
ɸ
ʐ
ʀ
ʅ
ɽ 

ʋʪʦʚʘʨʠʚʘʯ ʇɸʃɸɿɸʅʀ, ʫʪʦʚʘʨʠʚʘʯ ʩʦʣʠ 1 1 2 3 

ɻʨʝʿʜʝʨ ʭʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ (ʧʣʫʛ)       4 

ʈʦʚʦʢʦʧʘʯ  (ʪʨʘʢʪʦʨ) ʭʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ (ʧʣʫʛ)        8 

ʋʪʦʚʘʨʠʚʘʯ ʭʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ (ʧʣʫʛ)       2 

ʋʪʦʚʘʨʠʚʘʯ , ʫʪʦʚʘʨ ʠ ʠʩʪʦʚʘʨ ʩʦʣʠ 2 2 2 2 

ʋʪʦʚʘʨʠʚʘʯ ʟʘ ʫʪʦʚʘʨ ʩʥʝʛʘ       2 

ʈʦʚʦʢʦʧʘʯ ʟʘ ʯʠʰ˂ʝˁʝ ʨʘʩʢʨʩʥʠʮʘ       2 

ʋʂʋʇʅʆ ʄɸʐʀʅɸ: 3 3 4 23 

ʉʊɽʇɽʅ ʄʆɹʀʃʅʆʉʊʀ 0 I II III ɺ
ʆ
ɿ
ʀ
ʃ
ɸ
 
ɹ
ɽ
ɿ
 
ʆ
ʇ
ʈ
ɽ
ʄ
ɽ

 
ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʜʦ 3,5ʪ ʜʠʟʘʣʠʮʘ 1 1 1 1 

ʊʝʨʝʥʩʢʦ ʚʦʟʠʣʦ (ʃʘʜʘ, ʌʠʘʪ ʧʫʥʪʦ)   1 1 2 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʰʣʝʧʝʨ (ʧʨʝʚʦʟ ʩʥʝʛʘ ʠ ʩʦʣʠ)     1 1 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ - ʮʠʩʪʝʨʥʘ ʟʘ ʚʦʜʫ 1       

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʟʘ ʧʨʝʚʦʟ ʩʥʝʛʘ 20ʪ       4 

ʊʝʨʝʪʥʦ ʚʦʟʠʣʦ ʟʘ ʧʨʝʚʦʟ ʩʥʝʛʘ ʠ ʩʦʣʠ 8ʪ 1 1 4 4 

ʋʂʋʇʅʆ ɺʆɿʀʃɸ: 3 3 7 12 

ʇʨʝʛʣʝʜ ʧʦʪʨʝʙʥʦʛ ʫʢʫʧʥʦʛ ʙʨʦʿʘ ʚʦʟʠʣʘ (ʩʘ ʦʧʨʝʤʦʤ ʠ ʙʝʟ ʦʧʨʝʤʝ), ʤʘʰʠʥʘ ʠ ʨʘʜʥʝ ʩʥʘʛʝ ʟʘ 

ʧʦʪʨʝʙʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʧʦ ʩʪʝʧʝʥʫ ʤʦʙʠʣʥʦʩʪʠ (0,I, II, ʠ III ʩʪʝʧʝʥ) 

ʅʘʧʦʤʝʥʘ:  

V ʪʝʨʝʪʥʦ ʚʦʟʠʣʦ ʮʠʩʪʝʨʥʘ ʨʘʜʠ ʧʦ ʧʦʪʨʝʙʠ, ʥʝʤʘ ʜʝʞʫʨʩʪʚʘ; 
V ʪʝʨʝʪʥʘ ʚʦʟʠʣʘ ʟʘ ʧʨʝʚʦʟ ʩʥʝʛʘ ʠ ʩʦʣʠ ʙʝʟ ʜʝʞʫʨʩʪʚʘ, ʩʘʤʦ ʨʘʜ 
V ʪʝʨʝʪʥʘ ʚʦʟʠʣʘ ʩʝ ʫʚʦʜʝ ʧʦ ʩʪʚʘʨʥʠʤ ʧʦʪʨʝʙʘʤʘ 
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ʉʊɽʇɽʅ ʄʆɹʀʃʅʆʉʊʀ 0 I II III 

ʆ
ʇ
ʈ
ɽ
ʄ
ɸ

 

ʅʦʩʝ˂ʠ ʧʦʩʠʧʘʯ 1 4 13 14 

ʉʪʘʥʜʘʨʜʥʘ ʦʧʨʝʤʘ 3 3 5 9 

ɺʫʯʝʥʠ ʧʦʩʠʧʘʯ     4 4 

ʍʠʜʨʘʫʣʠʯʥʠ ʧʣʫʛ (ʜʘʩʢʘ) 1 4 17 34 

ʄʘʰʠʥʘ ʟʘ ʩʫʩʧʝʥʟʠʿʫ 1 1 1 1 

ʋʂʋʇʅʆ ʆʇʈɽʄɽ: 6 12 40 62 

ʅʘʧʦʤʝʥʘ: 

V ʋʪʦʚʘʨʠʚʘʯʠ ʥʘ ʫʪʦʚʘʨʫ ʠ ʠʩʪʦʚʘʨʫ ʩʦʣʠ ʪʿ. ʩʥʝʛʘ ʩʘʤʦ ʨʘʜʝ, ʙʝʟ ʜʝʞʫʨʩʪʚʘ 

ï ʨʘʜ ʧʦ ʧʦʪʨʝʙʠ 
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ʉʊɽʇɽʅ ʄʆɹʀʃʅʆʉʊʀ 0 I II III 
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ʉ
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ɼʝʞʫʨʥʠ ʩʤʝʥʝ 1 1 1 1 

ʆʧʝʨʘʪʠʚʥʠ ʪʝʭʥʠʯʘʨ     1 2 

ʊʝʭʥʠʯʘʨ ʟʘ ʧʨʠʧʨʝʤʫ ʠ ʠʩʧʦʨʫʢʫ ʩʦʣʠ 1 1 1 1 

ɺʦʟʘʯʠ 3 5 23 34 

ʈʫʢʦʚʘʦʮʠ ʛʨʘʹʝʚʠʥʩʢʠʭ  ʤʘʰʠʥʘ 3 3 5 19 

ʈʘʜʥʠʮʠ - ʧʨʘʪʠʦʮʠ 1 4 17 17 

ʈʘʜʥʠʮʠ ʥʘ ʧʨʠʧʨʝʤʠ ʩʦʣʠ 6 6 6 6 

ʈʘʜʥʠʮʠ ʟʘ ʨʫʯʥʦ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ       5 

ʈʘʜʥʠʢ ʧʨʘʪʠʦʮ ʮʠʩʪʝʨʥʝ 1       

ʈʘʜʥʠʢ ʟʘ ʠʟʜʘʚʘˁʝ ʧʫʪʥʠʭ ʥʘʣʦʛʘ (ʩʘʤʦ 
ʚʠʢʝʥʜʦʤ) 

1 1 1 1 

ʈʘʜʥʠʢ ʥʘ ʤʘʰʠʥʠ ʟʘ ʩʫʩʧʝʥʟʠʿʫ 1 1 1 1 

ʋʂʋʇʅʆ ʈɸɼʅɸ ʉʅɸɻɸ: 18 22 56 87 

 

ʅʘʧʦʤʝʥʘ: 

V  ʉʘʤʦ ʨʘʜ, ʧʦ ʩʪʚʘʨʥʠʤ ʧʦʪʨʝʙʘʤʘ. 

 

 

 

 



˔̉̍̒̋́ ̒̌̔̇̂́ ˶˗˜ ȵ˜̔̓Ȱ ˚̏̃̉ ˞́̅ ςπρςȾςπρσ  
 

- 55 - 
 

 

3.5. ʇʨʠʢʘʟ ʤʝʭʘʥʠʟʘʮʠʿʝ ʩʘ ʦʧʨʝʤʦʤ ɱʂʇ  Ăʇʫʪñ 

 

ʂʨʠʪʝʨʠʿʫʤ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʧʦʪʨʝʙʥʝ ʤʝʭʘʥʠʟʘʮʠʿʝ ʟʘ ʟʠʤʩʢʫ ʩʣʫʞʙʫ ʦʜʨʝʹʫʿʝ 

ʩʝ ʥʘ ʦʩʥʦʚʫ ʠʩʢʫʩʪʚʝʥʠʭ ʧʦʜʘʪʘʢʘ ʠʟ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ, ʥʘ ʦʩʥʦʚʫ ʝʚʝʥʪʫʘʣʥʦʛ 

ʧʦʚʝ˂ʘˁʘ ʦʙʠʤʘ ʨʘʜʘ ʠ ʜʨʫʛʠʭ ʯʠʥʠʣʘʮʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʦʨʛʘʥʠʟʘʮʠʿʫ ʨʘʜʘ ʟʠʤʩʢʝ 

ʩʣʫʞʙʝ. 

ʋ ʧʨʝʜʫʟʝ˂ʫ ʩʝ ʥʘʧʨʘʚʠ ʧʨʝʛʣʝʜ ʤʝʭʘʥʠʟʘʮʠʿʝ ʠ ʩʨʝʜʩʪʘʚʘ ʠ ʧʨʝʤʘ ʧʦʪʨʝʙʠ 

ʠʟʚʨʰʝ ʚʝ˂ʠ ʠʣʠ ʤʘˁʠ ʨʘʜʦʚʠ ʦʜʨʞʘʚʘˁʘ  ʥʘ ʩʨʝʜʩʪʚʠʤʘ, ʧʦʩʝʙʥʦ ʢʦʿʘ ʩʫ 

ʜʦʜʘʪʥʘ ʟʘ ʚʦʟʠʣʘ ʪʿ ʛʨʘʹʝʚʠʥʩʢʝ ʤʘʰʠʥʝ. 

ɱʂʇ Ăʇʫʪñ ʨʘʩʧʦʣʘʞʝ ʩʘ ʦʜʨʝʹʝʥʠʤ ʙʨʦʿʝʤ ʚʦʟʠʣʘ ʠ ʤʘʰʠʥʘ (ʧʨʠʢʘʟʘʥʦ ʫ 

ʪʘʙʝʣʘʤʘ), ʥʘ ʢʦʿʘ ʩʝ ʤʦʥʪʠʨʘʿʫ ʧʨʠʢˀʫʯʥʘ ʩʨʝʜʩʪʚʘ ʟʘ ʩʦʣʝˁʝ ʪʿ. ʟʘ ʯʠʰ˂ʝˁʝ 

ʧʫʪʝʚʘ. 

ɿʘ ʩʦʣʝˁʝ ʧʫʪʝʚʘ ʩʝ ʤʦʥʪʠʨʘʿʫ ʥʦʩʝ˂ʠ ʠʣʠ ʚʫʯʝʥʠ ʧʦʩʠʧʘʯʠ ʥʘ ʚʦʟʠʣʘ, ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʿ. ʥʦʩʠʚʦʩʪʠ ʧʦʩʠʧʘʯʘ. ɱʝʜʘʥ ʜʝʦ ʧʦʩʠʧʘʯʘ ʥʝʤʘ 

ʨʝʟʝʨʚʦʘʨʝ ʟʘ ʪʝʯʥʝ ʨʘʩʪʚʦʨʝ ʩʦʣʠ ʠ ʤʘʛʥʝʟʠʿʫʤ ʭʣʦʨʠʜʘ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʫ 

ʪʘʙʝʣʠ ʂʘʨʘʢʪʨʠʩʪʠʢʝ ʧʦʩʠʧʘʯʘ ʩʦʣʠ. 

ʅʘ ʩʚʘ ʚʦʟʠʣʘ ʢʦʿʘ ʩʝ ʫʢˀʫʯʫʿʫ ʫ ʨʘʜ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʩʝ ʤʦʥʪʠʨʘʿʫ ʭʠʜʨʘʫʣʠʯʥʝ 

ʜʘʩʢʝ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ, ʘ ʠʩʪʦ ʪʘʢʦ ʠ ʥʘ ʛʨʘʹʝʚʠʥʩʢʝ ʤʘʰʠʥʝ ʢʦʿʠʤʘ ʥʠʿʝ 

ʩʪʘʥʜʘʨʜʥʘ ʦʧʨʝʥʘ ʭʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ ʥʝʛʦ ʫʪʦʚʘʨʥʝ ʢʘʰʠʢʝ. 

      Tʘʙʝʣʘʨʥʠʤ ʧʨʠʢʘʟʠʤʘ ʿʝ ʫʪʚʨʹʝʥʦ ʢʦʿʘ ʚʨʩʪʘ ʚʦʟʠʣʘ ʦʙʘʚˀʘ ʦʜʨʝʹʝʥʝ 

ʧʦʩʣʦʚʝ. ɺʦʟʠʣʘ ʩʘ ʤʦʥʪʠʨʘʥʦʤ ʦʧʨʝʤʦʤ ʥʠʩʫ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʜʘ ʦʙʘʚˀʘʿʫ ʜʨʫʛʝ 

ʘʢʪʠʚʥʦʩʪʠ ʦʩʠʤ ʘʢʪʠʚʥʦʩʪʠ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʧʘ ʫ ʧʝʨʠʦʜʠʤʘ ʧʦʚʦˀʥʠʭ ʚʨʝʤʝʥʩʢʠʭ 

ʫʩʣʦʚʘ ʪʘ ʚʦʟʠʣʘ ʩʫ ʥʝʫʧʦʩʣʝʥʘ ʠ ʩʪʚʘʨʘʿʫ ʛʫʙʠʪʘʢ ʧʨʝʜʫʟʝ˂ʫ ɱʂʇ Ăʇʫʪñ. 

ʋ ʧʝʨʠʦʜʫ ʢʘʜʘ ʩʫ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʧʦʚʦˀʥʠ ʠ ʥʝʤʘ ʘʢʪʠʚʥʦʩʪʠ ʨʘʜʘ ʟʠʤʩʢʝ 

ʩʣʫʞʙʝ ʚʨʰʝ ʩʝ ʜʨʫʛʝ ʜʝʣʘʪʥʦʩʪʠ ʚʝʟʘʥʝ ʟʘ ʦʜʨʞʘʚʘˁʝ ʧʫʪʝʚʘ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʫʩʣʦʚʘ ʟʘ ʨʘʜ. ʋʛʣʘʚʥʦʤ ʫ ʪʦʤ ʧʝʨʠʦʜʫ ʠʥʚʝʩʪʠʪʦʨ ɱʇ Ăɿʘʚʦʜ ʟʘ ʠʟʛʨʘʜˁʫ ʛʨʘʜʘñ 

ʜʘʿʝ ʥʘʣʦʛʝ ʟʘ ʨʘʜ ʟʘ ʧʦʩʣʦʚʝ ʢʦʿʠ ʥʠʩʫ ʜʠʨʝʢʪʥʦ ʚʝʟʘʥʠ ʟʘ ʨʘʜ ʟʠʤʩʢʝ ʩʣʫʞʙʝ.
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ʇʈʀʂɸɿ ʄɽʍɸʅʀɿɸʎʀɱɽ ʉɸ ʇʆʊʈEɹʅʆʄ ʆʇʈɽʄʆʄ 
 

ʈ.ɹʨ. 
 

ɺʈʉʊɸ ɺʆɿʀʃɸ 
 

 
ʐʀʌʈɸ 
ɺʆɿʀʃɸ 

 
ɻʆɼʀʅɸ 

ʇʈʆʀɿɺʆɼɳɽ 

 
ʈɽɻ. ɹʈʆɱ 

 
ʆʇʈɽʄɸ 

 
ɺʈʉʊɸ ʈɸɼɸ 

ʉʊɽʇɽʅ ɼɽɾʋʈʉʊɺɸ 

0 I II III IV 
1 ACTROS 745 2003 128 - 173 th{Lt!2 bh{90L 

IL5w!¦[L2b! 5!{Y! 
{h[9bW9Σ ¢92bL w!{¢±hwΣ 
2L~09bW9 

     

2 ACTROS 623 2005 159 - 025 th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

{h[9bW9Σ ¢92bL w!{¢±hwΣ 
2L~09bW9 

     

3 MULTIKAR  626 2006 NS 026ς LT th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

{h[9bW9Σ ¢92bL w!{¢±hwΣ 
2L~09bW9      

4 IVEKO DAILY  615 2005 159 - 642 POS 23 MORSELI  
SOLENJE 

     

5 ACTROS 746 2003 128 ς 174 th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

{h[9bW9Σ ¢92bL w!{¢±hwΣ 
2L~09bW9      

6 ACTROS 748 2004 144 - 205 th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

{h[9bW9Σ ¢92bL w!{¢±hwΣ 
2L~09bW9      

7 DAF 641 2010 NS 105-¿b th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

{h[9bW9Σ ¢92bL w!{¢±hwΣ 
2L~09bW9      

8 FAP 2628 733 2001 NS 075- HA th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

{h[9bW9Σ ¢92bL w!{¢±hwΣ 
2L~09bW9      

9 FAP 2021 734 2001 NS 076- CG th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

 
SOLENJE, 2L~09bW9 

     

10 UNIMOG 736 2001 103 - 417 th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

 
{h[9bW9Σ 2L~09bW9 

     

11 BONETI 747 2003 129 - 545 th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

 
{h[9bW9Σ 2L~09bW9 

     

12 MULTIKAR  625 2006 NS 032- LE th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

{h[9bW9Σ ¢92bL w!{¢±hwΣ 
2L~09bW9 

     

13 IVEKO DAILY  610 2004 144 - 870 th{Lt!2 bh{90L 
IL5w!¦[L2b! 5!{Y! 

 
{h[9bW9Σ 2L~09bW9 

     

14 FAP1921 704 1991 NS 059- 09 th{Lt!2 ±¦29bL 
IL5w!¦[L2b! 5!{Y! 

 
{h[9bW9Σ 2L~09bW9      

15 FAP1921 705 1991 NS 049- Y0 th{Lt!2 ±¦29bL 
IL5w!¦[L2b! 5!{Y! 

2L~09bW9  
PREVOZ SNEGA 

     

16 FAP1921 706 1991 NS 051- NE  
IL5w!¦[L2b! 5!{Y! 

2L~09bW9 
PREVOZ SNEGA 

     

17 FAP1921 708 1991 NS 051- Y0  
IL5w!¦[L2b! 5!{Y! 

2L~09bW9 
PREVOZ SNEGA 

     

18 FAP1921 710 1991 NS 112- OV  
IL5w!¦[L2b! 5!{Y! 

2L~09bW9 
PREVOZ SNEGA 

     

19 FAP1921 721 1996 NS 004- CU  
IL5w!¦[L2b! 5!{Y! 

2L~09bW9 
PREVOZ SNEGA 

     

20 FAP1921 723 1996 NS 019- HV  
IL5w!¦[L2b! 5!{Y! 

2L~09bW9 
PREVOZ SNEGA 

     

21 FAP1921 735 2001 NS 065- 2  ̧  
IL5w!¦[L2b! 5!{Y! 

2L~09bW9 
PREVOZ SNEGA 

     

 
 



˔̉̍̒̋́ ̒̌̔̇̂́ ˶˗˜ ȵ˜̔̓Ȱ ˚̏̃̉ ˞́̅ ςπρςȾςπ13  
 

- 57 - 
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ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʇʆʉʀʇɸʏɸ ʉʆʃʀ 

 

ʅʆʉɽɴʀ 
ʇʆʉʀʇɸʏ  ʉʆʃʀ 

 
ɺʆɿʀʃʆ 

 
ɹʈʆɱ ɺʆɿʀʃɸ 

ʂɸʇɸʎʀʊɽʊ 
ʈɸʉʊɺʆʈɸ (lit)  

ʂɸʇɸʎʀʊɽʊ ʉʆʃʀ 
(kg) 

 
GILETTA 

 
MERCEDES ACTROS 

 
1 

 
2400 Lit  

 
11700 

 
SOLID 

 
MERCEDES ACTROS 

 
2 

 
2400 Lit  

 
10400 

 
MORSELI  SPR  8000 

 
DAF 

 
1 

 
2100 Lit  

 
10400 

 
STRATOS  60 

 
MERCEDES ACTROS 

 
1 

 
2000 Lit  

 
7800 

 
STRATOS  60 

 
FAP 2628 

 
1 

 
2000 Lit  

 
7800 

 
STRATOS  60 

 
FAP 2021 

 
1 

 
/ 

 
7800 

 
STRATOS  25 

 
UNIMOG 

 
1 

 
/ 

 
3200 

 
GILETTA KA  1000  

 
BONETI 

 
1 

 
1.5 

 
2000 

 
GILETTA KA  1000 

 
MULTIKAR  

 
2 

 
530 Lit  

 
2000 

 
MORSELI SPR  1000 

 
IVEKO DAILY 65  

 
1 

 
/ 

 
2000 

     

ʉɺɽɻɸ ʇʆʉʀʇɸʏʀ 
(ʥʦʩʝ˂ʠ) 

  
12 

  

 
ɺʋʏɽʅʀ ʇʆʉʀʇɸʏ 

 
FAP  1921 

 
2 

 
/ 

 
1250 
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ʉʇʀʉɸʂ ʆʉʊɸʃʀʍ ɺʆɿʀʃɸ ɿɸ ɿʀʄʉʂʋ ʉʃʋɾɹʋ 2012/2013. ɻʆɼʀʅɽ 
 

ʈ.ɹʨ. 
 

ɺʈʉʊɸ ɺʆɿʀʃɸ 
 

 
ʐʀʌʈɸ 
ɺʆɿʀʃɸ 

 
ɻʆɼʀʅɸ 

ʇʈʆʀɿɺʆɼɳɽ 

 
ʈɽɻ. ɹʈʆɱ 

 
ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ 

 
ɺʈʉʊɸ ʈɸɼɸ 

ʉʊɽʇɽʅ ɼɽɾʋʈʉʊɺɸ 

0 I II III IV 
 
1 

 
IVEKO DAILY  

 
742 

 
2002 

 
114 ς 795 

 
DIZALICA  

 
HITNE 
INTRVENCIJE 

     

 
2 

 
LADA NIVA  

 
660 

 
2006 

 
NS 013 -0² 

 
TERENSKO 

VOZILO 

 
OBILAZAK  

     

 
3 

 
FIAT PUNTO 

 
638 

 
2004 

 
NS 100 -h7 

 
TRANSPORSTNO 

VOZILO 

 
OBILAZAK  

     

 
4 

 
ĠLEPER 

 
726 

 
1997 

 
NS 101 -CG 

 
TRANSPORSTNO 

VOZILO 

 
PREVOZ SOLI I 
SNEGA 
 

     

 
5 

 
ATEGO 

 
608 

 
2004 

 
143 ς 875 

 
TRANSPORSTNO 

VOZILO 

 
 
PREVOZ SOLI I 
SNEGA 
 

     

 
6 

 
ATEGO 

 
609 

 
2004 

 
144 ς 206 

 
TRANSPORSTNO 

VOZILO 

 
 
PREVOZ SOLI I 
SNEGA 
 

     

 
7 

 
ATEGO 

 
613 

 
2005 

 
157 ς 678 

 
TRANSPORSTNO 

VOZILO 

 
 
PREVOZ SOLI I 
SNEGA 
 

     

 
8 

 
ATEGO 

 
614 

 
2005 

 
157 - 679 

 
TRANSPORSTNO 

VOZILO 

 
 
PREVOZ SOLI I 
SNEGA 
 

     

ʅʘʧʦʤʝʥʘ:  -Iveco Daily ʿʝ ʟʘ ʧʦʪʨʝʙʝ ʧʨʝʚʦʟʘ ʩʦʣʠ ʫʩʪʘʥʦʚʘʤʘ ʠ ʩʚʝ ʦʩʪʘʣʝ ʨʘʜʦʚʝ ʟʘ ʭʠʪʥʝ ʠʥʪʝʨʚʝʥʮʠʿʝ 

                    -ɺʦʟʠʣʘ ʟʘ ʧʨʝʚʦʟ ʩʥʝʛʘ ʠ ʩʦʣʠ ʩʝ ʢʦʨʠʩʪʝ ʩʘʤʦ ʧʦ ʧʦʪʨʝʙʠ ʠ ʥʝʤʘʿʫ ʜʝʞʫʨʩʪʚʘ 
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ʇʈʀʂɸɿ ʄɽʍɸʅʀɿɸʎʀɱɽ ʉɸ ʇʆʊʈEɹʅʆʄ ʆʇʈɽʄʆʄ 
 
ʈ.
ɹʨ. 

 
ɺʈʉʊɸ ɻʈɸɫɽɺʀʅʉʂɽ ʄɸʐʀʅɽ 

 

 
ʐʀʌʈɸ 

 
ɻʆɼʀʅɸ 

ʇʈʆʀɿɺʆɼɳɽ 

 
ʈɽɻ. ɹʈʆɱ 

 
ʆʇʈɽʄɸ 

 
ʇʈʀʄɽɼɹɸ 

ʉʊɽʇɽʅ ɼɽɾʋʈʉʊɺɸ 

0 I II III IV 

1 RASTVARAĻ SOLI 848 2001         

2 UTOVARIVAĻ PALAZANI  930 2002 749 UTOVARNA 
KAĠIKA 

 
UTOVAR SOLI  

     

3 UTOVARIVAĻ PALAZANI 771 2005 952 UTOVARNA 
KAĠIKA 

 
UTOVAR SOLI  

     

4 UTOVARIVAĻ NEWHOLAND 
 

807 2011 NS ABJ-10 UTOVARNA 
KAĠIKA, VILE 

 
UTOVAR SOLI  

     

5 UTOVARIVAĻ VENIJERI 774 2005 973  
NOĢ 27 

      

6 UTOVARIVAĻ BOB CAT 806 2011 NS ABH-87  
NOĢ 

      

7 GREJDER NOBAS BG 160 BT  777 2006 1062  
NOĢ 

      

8 GREJDER NOBAS BG 90A  761 2004 873  
NOĢ 

      

9 GREJDER NOBAS BG 90A  762 2004 872  
NOĢ 

      

10 GREJDER MG-145 920 1998 633  
NOĢ 

      

11 ROVOKOPAĻ JCB 776 2006 1073  
NOĢ 34 

      

12 ROVOKOPAĻ PALAZANI 767 2005 953  
NOĢ 26 

      

13 ROVOKOPAĻ PALAZANI 940 2003 816  
NOĢ 23 

      

14 UTOVARIVAĻ ULT 160 819/868 1984/1989 974/540 UTOVARNA 
KAĠIKA 

ISTOVAR SOLI 
OVDE 

     

15 UTOVARIVAĻ 778/816 2007/1987 1102/463 UTOVARNA 
KAĠIKA 

ISTOVAR SOLI  
ASF. BAZA  
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ʉʇʀʉɸʂ ɻʈɸɫɽɺʀʅʉʂʀʍ ʄɸʐʀʅɸ ɿɸ ɿʀʄʉʂʋ ʉʃʋɾɹʋ 2012/2013. ɻʆɼʀʅɽ 
 

ʈ.ɹʨ. 
 

ɺʈʉʊɸ ɺʆɿʀʃɸ 
 

 
ʐʀʌʈɸ 
ɺʆɿʀʃɸ 

 
ɻʆɼʀʅɸ 

ʇʈʆʀɿɺʆɼɳɽ 

 
ʈɽɻ. 
ɹʈʆɱ 

 
ʆʇʈɽʄɸ 

 
ʉʊɸɳɽ 
ʆʇʈɽʄɽ 

ʉʊɽʇɽʅ ɼɽɾʋʈʉʊɺɸ 

0 I II III IV 
 
1 

 
UTOVARIVAĻ O&K 

 
934 

 
2003 

 
785 

UTOVARNA 
KAĠIKA 

 
 

     

 
2 

 
UTOVARIVAĻ JCB 

 
778 

 
2007 

 
1102 

 
UTOVARNA 
KAĠIKA 

 
 

     

 
3 

 
UTOVARIVAĻ ULT 

 
819 

 
1984 

 
974 

 
UTOVARNA 
KAĠIKA 

 
 

     

 
4 

 
UTOVARIVAĻ ULT 

 
758 

 
1973 

 
493 

 
UTOVARNA 
KAĠIKA 

 
 

     

 
5 

 
ROVOKOPAĻ JCB 

 
775 

 
2005 

 
1075 

 
STANDARDNA  

OPREMA 

 
 

     

 
6 

 
ROVOKOPAĻ PALAZANI 

 
928 

 
2002 

 
748 

 
STANDARDNA  

OPREMA 

 
 
 

     

 
7 

 
ROVOKOPAĻ HITAĻI 

 
923 

 
1998 

 
636 

 
STANDARDNA  

OPREMA 

 
 
 

     

 
8 

 
BULDOZER TG 120 

 
921 

 
1998 

 
 

 
NOĢ 
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ʉʇʀʉɸʂ ɼʆɼɸʊʅʀʍ ɺʆɿʀʃɸ (ʆɼ ʉʊʈɸʅɽ III ʃʀʎɸ) ɿɸ ʇʆʊʈɽɹɽ ɿʀʄʉʂɽ ʉʃʋɾɹɽ 2012/2013 

 
ʈ.ɹʨ. 

 
ɺʈʉʊɸ ɺʆɿʀʃɸ 

 

 
ʆʇʈɽʄɸ 

 
ʂʆʄɸɼɸ 

ʉʊɽʇɽʅ ɼɽɾʋʈʉʊɺɸ 

0 I II III IV 

 
1 

 
KAMION 20T 

 
-VUĻENI POSIPAĻ 

 
-HIDRAULUĻNA DASKA 

 
2 

     

 
2 

 
UNIMOG 

 
-NOSEĹI POSIPAĻ 

 
-HIDRAULIĻNA DASKA 

 
1 

     

 
3 

 
GRAņ. MAĠINE 

(TRAKTOR, GREJDER..) 
 

 
 

-HIDRAULIĻNA DASKA 

 
6 

     

 
4 

 
UTOVARIVAĻ VELIKI 

2,50 mį 
 

 
 

-KAĠIKA 

 
1 

     

 
5 

 
KAMION 25T 

 
-KIPER 

 
4 
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3.6. ʋʧʦʪʨʝʙʘ GPS-a ʫ ʟʠʤʩʢʦʿ ʩʣʫʞʙʠ 

 

ɱʂʇ Ăʇʫʪñ ʿʝ ʫ ʩʚʦʿ ʨʘʜ ʧʨʝ ʜʚʝ ʩʝʟʦʥʝ ʫʚʝʦ ʧʨʘ˂ʝˁʝ ʚʦʟʠʣʘ ʠ ʤʘʰʠʥʘ 

ʧʫʪʝʤ ɻʇʉ-ʘ. ʈʘʟʣʦʛ ʟʘ ʫʚʦʹʝˁʝ ʦʚʦʛ ʩʠʩʪʝʤʘ ʿʝ ʚʠʰʝʩʪʨʫʢ ʰʪʦ ʠ ʩʘʤʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʛʦʚʦʨʝ, ʘ ʰʪʦ ʩʝ ʚʠʜʠ ʫ ʧʨʠʣʦʞʝʥoʤ:  

 

ʈ.ʙʨ. 
ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʦʧʠʩ 

1.  ʤʦʛʫ˂ʥʦʩʪ ʩʣʘˁʘ ʦʙʘʚʝʰʪʝˁʘ ï ʘʣʘʨʤʘ ʢʦʜ ʧʨʝʢʦʨʘʯʝˁʘ ʟʘʜʘʪʠʭ ʧʘʨʘʤʝʪʘʨʘ; 

2.  
ʤʦʛʫ˂ʥʦʩʪ ʧʨʝʫʟʠʤʘˁʘ ï ʧʨʘ˂ʝˁʘ ʧʨʝʢʦ ʠʥʪʝʨʥʝ ʤʨʝʞʝ ʫ ʧʨʝʜʫʟʝ˂ʫ ʠ ʧʨʝʢʦ 

ʠʥʪʝʨʥʝʪ ʤʨʝʞʝ; 

3.  ʫʧʨʘʚˀʘˁʝ ʩʝʨʚʝʨʦʤ ʧʨʝʢʦ ʦʚʣʘʰ˂ʝʥʦʛ ʤʦʙʠʣʥʦʛ ʪʝʣʝʬʦʥʘ; 

4.  ʤʦʛʫ˂ʥʦʩʪ ʦʜʣʘʛʘˁʘ ʧʨʘ˂ʝʥʠʭ ʧʦʜʘʪʘʢʘ ʟʘ ʥʝʦʛʨʘʥʠʯʝʥʠ ʧʝʨʠʦʜ 

5.  ʜʘʚʘˁʝ ʠʟʚʝʰʪʘʿʘ ʦ ʨʘʜʫ ʧʦʛʦʥʩʢʠʭ ʤʦʪʦʨʘ ʫ ʯʘʩʦʚʠʤʘ ʜʥʝʚʥʦ ʠ ʢʫʤʫʣʘʪʠʚʥʦ 

6.  ʜʘʚʘˁʝ ʠʟʚʝʰʪʘʿʘ ʦ ʧʨʝʹʝʥʠʤ ʢʠʣʦʤʝʪʨʠʤʘ ʜʥʝʚʥʦ ʠ ʢʫʤʫʣʘʪʠʚʥʦ 

7.  8 ʜʠʛʠʪʘʣʥʠʭ ʠ 8 ʘʥʘʣʦʛʥʠʭ ʫʣʘʟʘ ʟʘ ʧʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ ʩʘ ʤʘʰʠʥʝ ʠ ʚʦʟʠʣʘ 

8.  
ʇʨʠʢʘʟ ʫ ʨʘʟʣʠʯʠʪʠʤ ʙʦʿʘʤʘ ʨʘʜʘ ʧʦʩʠʧʘʯʘ ʩʦʣʠ (ʥʦʞ ʧʦʜʠʛʥʫʪ-ʩʧʫʰʪʝʥ, ʧʦʩʠʧʘ-

ʥʝ ʧʦʩʠʧʘ) 
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1.  I D BUTTON ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʫ ʚʦʟʘʯʘ 

2.  

ʇʨʘ˂ʝˁʝ ʘʣʘʨʤʥʠʭ ʩʪʘˁʘ ʫ ʨʝʘʣʥʦʤ 

ʚʨʝʤʝʥʫ 

ʧʨʦʤʝʥʘ ʥʠʚʦʘ ʛʦʨʠʚʘ ʫ ʨʝʟʝʨʚʦʘʨʫ 

ʧʨʦʩʝʯʥʘ ʧʦʪʨʦʰˁʘ ʛʦʨʠʚʘ l/h 

ʙʨʟʠʥʘ ʢʨʝʪʘˁʘ ʚʦʟʠʣʘ 

ʚʦʟʠʣʦ ʫʢˀʫʯʝʥʦ-ʠʩʢˀʫʯʝʥʦ 

ʘʣʘʨʤ ʧʦʟʠʮʠʿʝ ʚʦʟʠʣʘ 

ʙʨʦʿ ʦʙʨʪʘʿʘ ʤʦʪʦʨʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʫˀʘ (ʟʘ ʨʘʜʥʝ ʤʘʰʠʥʝ) 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʭʣʘʜʥʝ ʪʝʯʥʦʩʪʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʚʦʟʘʯʘ 

ʘʣʘʨʤ ʧʦʜʠʟʘˁʘ ʪʦʚʘʨʥʦʛ ʩʘʥʜʫʢʘ 

ʙʨʦʿ ʨʘʜʥʠʭ ʩʘʪʠ (ʟʘ ʨʘʜʥʝ ʤʘʰʠʥʝ) 

ʩʧʝʮʠʿʘʣʥʝ ʧʦʪʨʝʙʘ ʫ ʟʠʤʩʢʦʿ ʩʣʫʞʙʠ 

(ʜʝʪʝʢʮʠʿʘ ʧʦʩʠʧʘˁʘ ʩʦʣʠ ʠ ʩʫʩʧʝʥʟʠʿʝ ʢʘʦ ʠ 

ʩʧʫʰʪʘˁʘ ʠ ʧʦʜʠʟʘˁʘ ʧʣʫʛʘ) 

3.  ʂʘʩʥʠʿʘ ʘʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ (ʩʪʘʚʢʘ 1 ʠ 2) ʟʘ ʥʝʦʛʨʘʥʠʯʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ 

4.  
ʇʨʠʢʘʟ ʢʨʝʪʘˁʘ ʥʘ ʢʘʨʪʠ ʠ ʘʣʘʨʤʥʠʭ ʩʪʘˁʘ ʟʘ ʩʝʣʝʢʪʦʚʘʥʘ ʚʦʟʠʣʘ ʫ ʦʜʘʙʨʘʥʦʤ 

ʧʨʦʪʝʢʣʦʤ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ 



˔̉̍̒̋́ ̒̌̔̇̂́ ˶˗˜ ȵ˜̔̓Ȱ ˚̏̃̉ ˞́̅ ςπρςȾςπρσ  
 

- 64 - 
 

 

 

ʅʘ ʩʣʠʢʘʤʘ ( ʉʣʠʢʘ 1, 2 ʠ 3) ʚʠʜʠʤʦ ʛʜʝ ʩʝ ʥʘʣʘʟʝ ʚʦʟʠʣʘ ʠ ʫ ʢʦʤ ʩʫ ʩʪʘˁʫ: 
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                                                                                                       ʉʣʠʢʘ 1 

 

 

 

 

 

 

 

                                                                                                     ʉʣʠʢʘ 2 

 

                                                                                                     ʉʣʠʢʘ 3 
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ɺʠʜʝʦ ʥʘʜʟʦʨ ʛʨʘʜʘ ʅʦʚʦʛ ʉʘʜʘ, ʩʥʠʤʘʢ ʿʝʜʥʝ ʦʜ ʨʘʩʢʨʩʥʠʮʘ ʫ ʚʨʝʤʝ ʩʥʝʞʥʠʭ 

ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʥʦ˂ʠ, ʢʘʜʘ ʿʝ ʩʘʦʙʨʘ˂ʘʿ ʫʤʘˁʝʥ ʠ ʥʘʢʦʥ ʩʦʣʝˁʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ 

ɱʂʇ Ăʇʫʪñ-ʘ. 

 

ɺʠʜʝʦ ʥʘʜʟʦʨ ʿʝ ʦʜ ʩʝʟʦʥʝ 2011/2012 ʫʚʝʜʝʥ ʫ ʩʠʩʪʝʤ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʠ 

ʚʨʣʦ ʿʝ ʝʬʠʢʘʩʘʥ, ʿʝʨ ʫ ʜʝʞʫʨʘʥʠ ɱʂʇ Ăʇʫʪñ-ʘ ʩʝ ʫ ʩʚʘʢʦʤ ʪʨʝʥʫʪʢʫ ʤʦʛʫ ʧʨʘʪʠʪʠ 

ʦʜʨʝʹʝʥʝ ʨʘʩʢʨʩʥʠʮʝ, ʤʦʩʪʦʚʠ ʧʦʢʨʠʚʝʥʠ ʢʘʤʝʨʘʤʘ, ʯʠʿʠ ʩʝ ʙʨʦʿ ʧʦʚʝ˂ʘʚʘ. 

ʂʦʨʠʩʪʠ ʩʫ ʚʠʰʝʩʪʨʫʢʝ ʿʝʨ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʛʫʩʪʠʥʘ ʩʘʦʙʨʘ˂ʘʿʘ, ʩʪʘˁʝ ʫʣʠʮʘ ʥʘ 

ʦʜʨʝʹʝʥʠʤ ʣʦʢʘʮʠʿʘʤʘ ʠʪʜ. 
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3.7. ʆʙʘʚʝʰʪʝˁʝ ʦ ʩʪʘˁʫ ʧʫʪʝʚʘ   

ʈʘʜʠ ʧʨʝʚʝʥʪʠʚʥʦʛ ʜʝʣʦʚʘˁʘ ʥʘ ʩʧʨʝʯʘʚʘˁʫ ʩʪʚʘʨʘˁʘ ʧʦʣʝʜʠʮʝ ʥʘ ʢʦʣʦʚʦʟʫ ʠ 

ʝʬʠʢʘʩʥʝ ʦʨʛʘʥʠʟʘʮʠʿʝ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʢʦʨʠʩʪʝ ʩʝ ʩʣʝʜʝ˂ʠ ʧʦʜʘʮʠ: 

 

1. ʄʝʩʝʯʥʝ, ʥʝʜʝˀʥʝ ʠ ʜʥʝʚʥʝ ʚʨʝʤʝʥʩʢʝ ʧʨʦʛʥʦʟʝ ʦʜ ʩʪʨʘʥʝ ʤʝʪʝʦʨʦʣʦʰʢʝ 
ʩʣʫʞʙʝ, ʫ ʢʨʠʪʠʯʥʠʤ ʧʝʨʠʦʜʠʤʘ ʧʨʦʛʥʦʟʘ ʠ ʟʘ ʥʘʨʝʜʥʘ 2 ʜʦ 3 ʩʘʪʘ. 

2. ʇʦʜʘʮʠ ʜʦʙʠʿʝʥʠ ʦʙʠʣʘʩʢʦʤ ʠ ʧʨʝʛʣʝʜʦʤ ʧʫʪʝʚʘ ʢʦʿʠ ʩʝ ʚʨʰʠ ʥʘʿʤʘˁʝ 
ʿʝʜʥʦʤ ʫ ʪʦʢʫ ʿʝʜʥʝ ʩʤʝʥʝ, ʘ ʧʦ ʧʦʪʨʝʙʠ ʠ ʚʠʰʝ ʧʫʪʘ, ʫʛʣʘʚʥʦʤ ʥʘ ʢʨʠʪʠʯʥʠʤ 
ʣʦʢʘʮʠʿʘ (ʤʦʩʪʦʚʠ, ʫʩʧʦʥʠ...). 

3. ʇʦʜʘʮʠ ʜʦʙʠʿʝʥʠ ʧʦʤʦ˂ʫ ʠʥʩʪʘʣʠʨʘʥʠʭ ʠʥʜʠʢʘʪʦʨʘ ʪʝʤʧʝʨʘʪʫʨʝ. 
 

ɿʘ ʝʬʠʢʘʩʥʫ ʠ ʝʢʦʥʦʤʠʯʥʫ ʟʠʤʩʢʫ ʩʣʫʞʙʫ ʦʜ ʦʜʣʫʯʫʿʫ˂ʝʛ ʟʥʘʯʘʿʘ ʿʝ ʰʪʦ ʨʘʥʠʿʝ 

ʩʘʟʥʘˁʝ ʦʯʝʢʠʚʘʥʦʛ ʚʨʝʤʝʥʘ. ʉʘʤʦ ʫ ʪʦʤ ʩʣʫʯʘʿʫ ʤʦʞʝ ʩʣʫʞʙʘ ʟʘ ʦʜʨʞʘʚʘˁʝ 

ʧʫʪʝʚʘ ʧʨʘʚʦʚʨʝʤʝʥʦ ʠ ʫʟ ʝʢʦʥʦʤʩʢʠ ʦʧʨʘʚʜʘʥʝ ʪʨʦʰʢʦʚʝ ʠʟʚʝʩʪʠ ʟʘʜʘʪʢʝ 

ʩʧʨʝʯʘʚʘˁʘ ʠʣʠ ʩʤʘˁʝˁʘ ʚʨʝʤʝʥʘ ʥʘ ʩʘʦʙʨʘ˂ʘʿ. 

ʉʘ  ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʤ ʩʣʫʞʙʦʤ ʧʦʪʨʝʙʥʦ ʿʝ ʫʩʧʦʩʪʘʚʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʫ 

ʫʛʦʚʦʨʥʫ ʩʘʨʘʜˁʫ. ʍʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʘ ʩʣʫʞʙʘ ʿʝ ʚʝʦʤʘ ʚʘʞʥʘ ʠ ʢʦʜ ʦʜʣʫʢʘ 

ʚʝʟʘʥʠʭ ʟʘ ʠʥʪʝʥʟʠʚʥʝ ʩʥʝʞʥʝ ʧʘʜʘʚʠʥʝ ʠʣʠ ʣʝʜʝʥʝ ʢʠʰʝ ʨʘʜʠ ʧʨʘʚʦʚʨʝʤʝʥʦʛ 

ʝʚʝʥʪʫʘʣʥʦʛ ʟʘʪʚʘʨʘˁʘ ʧʦʿʝʜʠʥʠʭ ʜʝʦʥʠʮʘ ʧʫʪʝʚʘ ʠʣʠ ʜʨʫʛʝ ʤʝʨʝ. 

ʇʦʜʘʮʠ ʤʦʨʘʿʫ ʙʠʪʠ ʜʦʢʫʤʝʥʪʦʚʘʥʠ ʠ ʜʘ ʩʘʜʨʞʝ: 
1. ʊʝʤʧʝʨʘʪʫʨʫ ʚʘʟʜʫʭʘ 
2. ʊʝʤʧʝʨʘʪʫʨʫ ʧʨʠ ʪʣʫ ʥʘ + 5ʮʤ 
3. ʈʝʣʘʪʠʚʥʫ ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ 
4. ʇʘʜʘʚʠʥʝ (ʢʦʣʠʯʠʥʝ, ʚʨʩʪʫ...) 

 
ü ʉʠʩʪʝʤ ʦʙʘʚʝʰʪʘʚʘˁʘ ʦ ʩʪʘˁʫ ʥʘ ʧʫʪʝʚʠʤʘ 

ʆʙʘʚʝʰʪʘʚʘˁʝ ʦ ʩʪʘˁʫ ʧʫʪʝʚʘ ʠ ˁʠʭʦʚʦʿ ʧʨʦʭʦʜʥʦʩʪʠ ʚʨʰʠ ʩʝ ʩʚʘʢʦʜʥʝʚʥʦ ʫ 

ʪʦʢʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʧʨʝʢʦ ʩʨʝʜʩʪʘʚʘ ʠʥʬʦʨʤʠʩʘˁʘ. 

ɼʘʚʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʿʘʚʥʦʩʪʠ ʜʘʿʝ ʜʠʨʝʢʪʦʨ ʠʣʠ ʣʠʮʝ ʢʦʿʝ ʜʠʨʝʢʪʦʨ ʦʚʣʘʩʪʠ. 

ʀʟʚʝʰʪʘʿ ʦ ʩʪʘˁʫ ʧʫʪʝʚʘ ʠ ˁʠʭʦʚʦʿ ʧʨʦʭʦʜʥʦʩʪʠ ʚʨʰʠ ʩʝ ʩʚʘʢʦʜʥʝʚʥʦ ʦʜ 

ʩʪʨʘʥʝ ʜʝʞʫʨʥʠʭ ʩʤʝʥʘ, ʧʠʩʘʥʠʤ ʧʫʪʝʤ ʥʘʜʣʝʞʥʠʤ ʦʨʛʘʥʠʤʘ ʠ ʪʦ: 

1. ɱʇ Ăɿɸɺʆɼ ɿɸ ʀɿɻʈɸɼɳʋ ɻʈɸɼɸñ ʅʆɺʀ ʉɸɼ 
ʊʝʣ./ʬʘʢʩ: 021/488 ï 91 ï 74 

2. ɱʇ Ăʇʋʊɽɺʀ ʉʈɹʀɱɽñ ɹɽʆɻʈɸɼ 
ʊʝʣ./ʬʘʢʩ: 011/241 ï 25 ï 40  

3. ɻʈɸɼʉʂɸ ʋʇʈɸɺɸ ɿɸ ʉɸʆɹʈɸɴɸɱ ʀ ʇʋʊɽɺɽ 
4. ɼʠʨʝʢʪʦʨ ʧʨʝʜʫʟʝ˂ʘ ɱʂʇ Ăʇʋʊñ ʅʆɺʀ ʉɸɼ 
ʊʝʣ./ʬʘʢʩ: 021/ 518 ï 600  
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ʇʦʜʘʮʠ ʦ ʩʪʘˁʫ ʠ ʧʨʦʭʦʜʥʦʩʪʠ ʧʫʪʝʚʘ ʧʨʠʙʘʚˀʘʿʫ ʩʝ ʦʙʠʣʘʩʢʦʤ ʧʫʪʝʚʘ, ʘ 

ʠʟʚʝʰʪʘʿʠ ʦ ʩʪʘˁʫ ʧʫʪʝʚʘ ʠ ʧʨʦʭʦʜʥʦʩʪʠ ʜʦʩʪʘʚˀʘʿʫ ʩʝ ʥʘʿʢʘʩʥʠʿʝ ʜʦ 7 ʯʘʩʦʚʘ ʧʨʝ 

ʧʦʜʥʝ ʠ ʜʦ 19 ʯʘʩʦʚʘ ʧʦʩʣʝ ʧʦʜʥʝ. 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʧʦʜʘʪʘʢʘ, ʘʢʦ ʿʝ ʩʘʦʙʨʘ˂ʘʿ ʿʘʢʦ ʦʪʝʞʘʥ ʠʣʠ ʿʝ ʫ ʧʨʝʢʠʜʫ ʫ 

ʠʟʚʝʰʪʘʿʫ ʥʘʚʝʩʪʠ ʢʘʢʚʝ ʩʫ ʤʝʨʝ ʧʨʝʜʫʟʝʪʝ ʠ ʜʦ ʢʦʛ ʚʨʝʤʝʥʘ ʩʝ ʤʦʞʝ ʦʯʝʢʠʚʘʪʠ 

ʦʪʢʣʘˁʘˁʝ ʥʘʚʝʜʝʥʠʭ ʩʤʝʪˁʠ. 

ʀʟʚʝʰʪʘʿʠ ʢʦʿʠ ʩʝ ʜʦʩʪʘʚˀʘʿʫ ʠʟ ʧʫʥʢʪʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ ʢʨʘʪʢʠ ʠ 

ʿʘʩʥʠ. ʉʪʘˁʝ ʥʘ ʧʫʪʝʚʠʤʘ ʦʜʨʝʹʫʿʝ ʩʝ ʠʟʨʘʟʠʤʘ: 

 

ü ʂʦʣʦʚʦʟʠ ʩʫʚʠ, ʩʘʦʙʨʘ˂ʘʿ ʩʝ ʦʜʚʠʿʘ ʥʦʨʤʘʣʥʦ; 
ü ʂʦʣʦʚʦʟʠ ʩʫ ʥʘʠʟʤʝʥʠʯʥʦ ʚʣʘʞʥʠ, ʧʨʝʧʦʨʫʯʫʿʝ ʩʝ ʦʧʨʝʟʥʘ ʚʦʞˁʘ; 
ü ʂʦʣʦʚʦʟʠ ʚʣʘʞʥʠ, ʦʧʨʝʟʥʘ ʚʦʞˁʘ, ʢʦʣʦʚʦʟ ʢʣʠʟʘʚ; 
ü ʅʘ ʧʫʪʫ ʩʥʝʛ ʜʦ 5ʮʤ, ʩʘʦʙʨʘ˂ʘʿ ʦʪʝʞʘʥ ʠ ʢʣʠʟʘʚ ʢʦʣʦʚʦʟ; 
ü ʅʘ ʧʫʪʫ ʩʥʝʛ 5-10ʮʤ, ʩʘʦʙʨʘ˂ʘʿ ʿʘʢʦ ʦʪʝʞʘʥ; 
ü ʅʘ ʧʫʪʫ ʩʥʝʛ 10-20ʮʤ, ʩʘʦʙʨʘ˂ʘʿ ʿʘʢʦ ʦʪʝʞʘʥ ʟʘ ʩʚʘ ʚʦʟʠʣʘ; 
ü ʅʘ ʧʫʪʫ ʩʥʝʛ ʧʨʝʢʦ 30ʮʤ, ʩʘʦʙʨʘ˂ʘʿ ʫ ʧʨʝʢʠʜʫ; 
ü ʅʘ ʧʫʪʫ ʤʝʩʪʠʤʠʯʘʥ ʣʝʜ, ʩʘʦʙʨʘ˂ʘʿ ʦʪʝʞʘʥ ʟʙʦʛ ʧʦʣʝʜʠʮʝ (ʥʘʚʝʩʪʠ ʢʦʿʝ 
ʜʝʦʥʠʮʝ); 

ü ʃʝʜ ʧʨʝʢʦ 3ʮʤ, ʩʘʦʙʨʘ˂ʘʿ ʫ ʧʨʝʢʠʜʫ; 
ü ʅʘ ʧʫʪʫ ʛʫʩʪʘ ʤʘʛʣʘ, ʩʘʦʙʨʘ˂ʘʿ ʦʪʝʞʘʥ ʟʙʦʛ ʩʣʘʙʝ ʚʠʜˀʠʚʦʩʪʠ. 
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        ɱʂʇ Ăʇʋʊñ, ʅʆɺʀ ʉɸɼ                                  

ɿʀʄʉʂɸ ʉʃʋɾɹɸ      
                                                               
ɼʘʥʘ: _____________________ 
    
ʉʤʝʥʘ:___________________   
     
ʉʪʝʧʝʥ ʧʨʠʧʨʘʚʥʦʩʪʠ:___________ 
 
 

ʀɿɺɽʐʊɸɱ ɿʀʄʉʂɽ ʉʃʋɾɹɽ 
 

ɸʥʛʘʞʦʚʘʥʦʩʪ  ʚʦʟʠʣʘ: _____________________________    

ɸʥʛʘʞʦʚʘʥʦʩʪ  ʤʘʰʠʥʘ: _____________________________ 
 
ʈʘʜʥʘ ʩʥʘʛʘ: _____________________ 
 

ʋʪʨʦʰʘʢ ʤʘʪʝʨʠʿʘʣʘ:   ʉʆ: ______________    

                                       MgCl/ʚʦʜʘ: ________________    

 NaCl/ʚʦʜʘ: ______________ 

                                       ɸʛʨʝʛʘʪ: __________    

                                       ʇʝʩʘʢ: ____________________ 

 
ʉʪʘˁʝ ʧʫʪʝʚʘ ʠ ʧʨʦʭʦʜʥʦʩʪ: 
 

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
_______________________________________________ 
 

ʇʦʟʠʚʠ ʥʘʜʣʝʞʥʠʭ ʦʨʛʘʥʘ ʟʘ ʭʠʪʥʝ ʠʥʪʝʨʚʝʥʮʠʿʝ: 
 

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
_______________________________________________ 

 
            ɼʝʞʫʨʥʠ ʩʤʝʥʝ: 
 
_________________________                                                                    
              ʀʤʝ ʠ ʇʨʝʟʠʤʝ 
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3.8. ʅʘʯʠʥ ʝʚʠʜʝʥʮʠʿʝ ʨʘʜʘ ʠ ʜʝʞʫʨʩʪʚʘ     

 

ʂˁʠʛʘ ʠʥʩʧʝʢʮʠʿʝ ʠ ɼʥʝʚʥʠʢ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʚʦʜʝ ʩʝ ʫ ʧʫʥʢʪʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʦʜ 

ʜʘʥʘ ʧʦʯʝʪʢʘ ʜʦ ʜʘʥʘ ʟʘʢˀʫʯʝˁʘ ʟʘʚʨʰʝʪʢʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ (15. ʥʦʚʝʤʙʘʨ ï 15. 

ʤʘʨʪ). ʂˁʠʛʫ ʠʥʩʧʝʢʮʠʿʝ ʠ ɼʥʝʚʥʠʢ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʦʙʝʟʙʝʹʫʿʝ ʠʟʚʦʹʘʯ ʨʘʜʦʚʘ. 

ʇʦʜʘʮʠ ʢʦʿʠ ʩʝ ʫʥʦʩʝ ʫ ʂˁʠʛʫ ʠʥʩʧʝʢʮʠʿʝ ʠ ɼʥʝʚʥʠʢ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʦʚʝʨʘʚʘʿʫ 

ʩʚʦʿʠʤ ʧʦʪʧʠʩʦʤ ʜʝʞʫʨʥʠ ʩʤʝʥʝ, ʨʫʢʦʚʦʜʠʣʘʮ ʨʘʜʦʚʘ ʠ ʥʘʜʟʦʨʥʠ ʦʨʛʘʥ. 

ʂˁʠʛʘ ʠʥʩʧʝʢʮʠʿʝ ʩʝ ʚʦʜʠ ʫ ʦʙʣʠʢʫ ʨʝʛʠʩʪʨʘʪʦʨʘ (ʬʘʩʮʠʢʣʘ) ʩʘ ʤʝʭʘʥʠʟʤʦʤ ʟʘ 

ʧʦʚʝʟʠʚʘˁʝ ʠ ʩʘ ʿʝʜʥʦʩʪʨʫʢʦ ʥʫʤʝʨʠʩʘʥʠʤ ʩʪʨʘʥʘʤʘ ʫ ʛʦʨˁʝʤ ʜʝʩʥʦʤ ʫʛʣʫ. 

 

ʅʘ ʧʦʯʝʪʢʫ ʂˁʠʛʝ ʠʥʩʧʝʢʮʠʿʝ ʫʥʦʩʝ ʩʝ ʧʦʜʘʮʠ: 
 

1. ɼʘʪʫʤ ʧʦʯʝʪʢʘ ʚʦʹʝˁʘ ʢˁʠʛʝ ʠʥʩʧʝʢʮʠʿʝ 
2. ʅʘʟʠʚ ʠ ʩʝʜʠʰʪʝ ʧʨʝʜʫʟʝ˂ʘ ʠʟʚʦʹʘʯʘ ʨʘʜʦʚʘ 
3. ʅʘʟʠʚ ʠ ʩʝʜʠʰʪʝ ʠʥʚʝʩʪʠʪʦʨʘ 
4. ʅʘʟʠʚ ʚʨʩʪʝ ʨʘʜʦʚʘ 
5. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʨʫʢʦʚʦʜʠʦʮʘ ʨʘʜʦʚʘ 

 

ʋ ʚʨʰʝˁʫ ʠʥʩʧʝʢʮʠʿʩʢʦʛ ʥʘʜʟʦʨʘ, ʥʘʜʣʝʞʥʠ ʠʥʩʧʝʢʪʦʨ ʫʧʠʩʫʿʝ ʫ ʂˁʠʛʫ 

ʠʥʩʧʝʢʮʠʿʝ ʧʦʜʘʪʢʝ ʦ ʫʪʚʨʹʝʥʦʤ ʩʪʘˁʫ ʠ ʜʨʫʛʘ ʟʘʧʘʞʘˁʘ ʫ ʚʝʟʠ ʩʘ ʠʟʚʝʜʝʥʠʤ 

ʨʘʜʦʚʠʤʘ. 

ɼʥʝʚʥʠʢ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʿʝ ʧʨʠʣʘʛʦʹʝʥ ʚʨʩʪʠ ʜʝʣʘʪʥʦʩʪʠ ʢʦʿʘ ʩʝ ʠʟʚʨʰʘʚʘ ʠ 

ʚʦʜʠ ʩʝ ʫ ʦʙʣʠʢʫ ʧʦʚʝʟʘʥʝ ʠ ʧʝʯʘʪʦʤ ʠʟʚʦʹʘʯʘ ʨʘʜʦʚʘ ʦʚʝʨʝʥʝ ʩʚʝʩʢʝ, ʩʘ 

ʜʚʦʩʪʨʫʢʦ ʥʫʤʝʨʠʩʘʥʠʤ ʩʪʨʘʥʘʤʘ (ʦʨʠʛʠʥʘʣ ʠ ʢʦʧʠʿʘ). 

ʇʨʘʚʦ ʫʧʠʩʠʚʘˁʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʦʜʘʪʘʢʘ ʠ ʟʘʧʘʞʘˁʘ ʫ ɼʥʝʚʥʠʢ ʟʠʤʩʢʝ 

ʩʣʫʞʙʝ ʠʤʘʿʫ: ʨʫʢʦʚʦʜʠʣʘʮ ʨʘʜʦʚʘ, ʜʝʞʫʨʥʠ ʩʤʝʥʝ ʠʣʠ ʦʧʝʨʘʪʠʚʥʠ ʪʝʭʥʠʯʘʨ  ʫ 

ʩʤʝʥʠ ʠ ʥʘʜʟʦʨʥʠ ʦʨʛʘʥ ʦʜ ʩʪʨʘʥʝ ʠʥʚʝʩʪʠʪʦʨʘ. 

 

ʋ ʧʨʠʣʦʛʫ ʩʘʜʨʞʘʿ, ʦʜʥʦʩʥʦ ʣʠʩʪ ɼʥʝʚʥʠʢʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ.
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ɼʅɽɺʅʀʂ ɿʀʄʉʂɽ ʉʃʋɾɹɽ ʉɸɼʈɾʀ ʉʃɽɼɽɴɽ ʇʆɼɸʊʂɽ: 

1. ɼʘʪʫʤ, ʜʘʥ, ʤʝʩʝʮ ʠ ʛʦʜʠʥʘ 

2. ʉʤʝʥʘ ʜʝʞʫʨʩʪʚʘ ʦʜ - ʜʦ       

3. ʉʪʝʧʝʥ ʧʨʠʧʨʘʚʥʦʩʪʠ (ʧʨʦʛʣʘʰʝʥ ʟʘ ʪʫ ʩʤʝʥʫ) 

4. ɼʝʞʫʨʥʠ ʩʤʝʥʝ: ʠʤʝ ʧʨʝʟʠʤʝ 

5. ʆʧʝʨʘʪʠʚʥʠ ʪʝʭʥʠʯʘʨ: ʠʤʝ ʠ ʧʨʝʟʠʤʝ 

6. ʆʩʪʘʣʠ ʠ ʠʟʜʘʚʘˁʝ ʧʫʪʥʠʭ ʥʘʣʦʛʘ (ʩʘʤʦ ʚʠʢʝʥʜ) 

7. ʄʝʪʝʦʨʦʣʦʰʢʠ ʠʟʚʝʰʪʘʿ 

8. ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʚʨʝʤʝ ʤʝʨʝˁʘ 

 

ʀʅʊɽʈɺɽʅʎʀɱɸ: 

9. ʅʘʟʠʚ ʚʦʟʠʣʘ ʤʘʰʠʥʝ: ʚʨʩʪʘ ʚʦʟʠʣʘ ʠʣʠ ʤʘʰʠʥʝ 

10. ʈʝʛʠʩʪʘʨʩʢʠ ʙʨʦʿ ʚʦʟʠʣʘ ʠʣʠ ʤʘʰʠʥʝ 

11. ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʚʦʟʘʯʘ/ʨʫʢʦʚʘʦʮʘ 

12. ɹʨʦʿ ʤʘʨʰʫʪʝ ʟʘ ʠʥʪʝʨʚʝʥʮʠʿʝ ʧʦ ʚʦʟʠʣʫ 

13. ʏʘʩ ʦʜʣʘʩʢʘ ʥʘ ʠʥʪʝʨʚʝʥʮʠʿʫ ʠ ʯʘʩ ʧʦʚʨʘʪʢʘ ʫ ʧʫʥʢʪ 

14. ʂʦʣʦʥʘ ʝʬʝʢʪʠʚʥʠ ʨʘʜ ʠ ʜʝʞʫʨʩʪʚʦ ʚʦʟʠʣʘ ʫʢʫʧʥʦ ʩʘʪʠ 

15. ʇʫʪʘʨʠ: ʠʤʝ ʠ ʧʨʝʟʠʤʝ 

16. ɽʬʠʢʘʩʥʠ ʨʘʜʠ ʠ ʜʝʞʫʨʩʪʚʦ (ʥʝ ʤʦʨʘ ʜʘ ʠʤʘ ʝʬʝʢʪʠʚʥʦ ʩʘʤʦ ʢʘʦ ʧʨʘʪʠʣʘʮ, 

ʥʝʛʦ ʜʘ ʫʧʠʩʫʿʝ ʠ ʨʘʜ ʥʘ ʭʠʪʥʠʤ ʠʥʪʝʨʚʝʥʮʠʿʘʤʘ, ʧʦʩʪʘʚˀʘˁʝ ʩʘʦʙʨʘ˂ʘʿʥʠʭ 

ʟʥʘʢʦʚʘ, ʭʠʪʥʦ ʢʨʧˀʝˁʝ ʫʜʘʨʥʠʭ ʨʫʧʘ ʠ ʩʣ.) 

17. ʋʪʨʦʰʘʢ ʤʘʪʝʨʠʿʘʣʘ  

-ʩʦ ʩʝ ʨʘʯʫʥʘ ʫ ʪ 

-ʘʛʨʝʛʘʪ 4/8ʤʤ ʩʝ ʨʘʯʫʥʘ ʫ ʪ 

-MgClі ʩʝ ʨʘʯʫʥʘ ʫ ʣ 

-NaCl ʩʝ ʨʘʯʫʥʘ ʫ ʣ 

-ʇʝʩʘʢ ʩʝ ʨʘʯʫʥʘ ʫ ʪ  
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18. ʇʨʠʧʨʝʤʘ ʩʦʣʠ, ʫʪʦʚʘʨ ʠ ʦʜʚʦʟ ʩʥʝʛʘ ʠ ʜʨʫʛʦ 

19. ɽʬʝʢʪʠʚʘʥ ʨʘʜ ʥʝʤʘ ʜʝʞʫʨʩʪʚʘ ʟʘ ʚʦʟʠʣʘ, ʤʘʰʠʥʝ ʠ ʨʘʜʥʠʢʝ 

     -ʫʧʠʩʫʿʝ ʩʝ ʠʩʧʦʨʫʯʝʥʘ ʩʦ ʠʣʠ ʜʨʫʛʠ ʤʘʪʝʨʠʿʘʣ ʥʘ ʦʩʥʦʚʫ ʦʜʦʙʨʝˁʘ 

    - ʦʩʪʘʣʝ ʫʩʣʫʛʝ ʢʦʿʝ ʥʠʩʫ ʦʙʫʭʚʘ˂ʝʥʝ ʧʨʦʛʨʘʤʦʤ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʥʘʟʠʚ ʫʩʪʘʥʦʚʝ  

      ʟʘ ʠʩʧʦʨʫʢʫ ʩʦʣʠ ʠʜʝ ʧʦʩʝʙʥʠʤ ʠʟʚʝʰʪʘʿʝʤ ʧʦ ʥʘʣʦʛʫ ʠʥʚʝʩʪʠʪʦʨʘ 

20. ʉʪʘˁʝ ʥʘ ʧʫʪʝʚʠʤʘ ʠ ʚʨʝʤʝʥʩʢʘ ʩʠʪʫʘʮʠʿʘ  (ʩʫʥʯʘʥʦ, ʢʠʰʘ, ʣʝʜʝʥʘ ʢʠʰʘ, ʩʥʝʛ, 

ʤʘʛʣʘ ʠ ʩʣ.)  

    - ʚʨʝʤʝ ʧʦʯʝʪʢʘ ʠ ʧʨʝʩʪʘʥʢʘ ʧʘʜʘʚʠʥʘ 

    - ʩʪʘˁʝ ʥʘ ʧʫʪʝʚʠʤʘ ʧʦ ʟʘʚʨʰʝʪʢʫ ʩʤʝʥʝ  

1) ʂʦʣʦʚʦʟʠ ʩʫʚʠ ʠ ʩʘʦʙʨʘ˂ʘʿ ʩʝ ʦʜʚʠʿʘ ʥʦʨʤʘʣʥʦ  

2) ʂʦʣʦʚʦʟ ʜʝʣʠʤʠʯʥʦ ʚʣʘʞʘʥ, ʧʨʝʧʦʨʫʯʫʿʝ ʩʝ ʦʧʨʝʟʥʘ ʚʦʞˁʘ 

3) ʂʦʣʦʚʦʟʠ ʚʣʘʞʥʠ, ʩʘʦʙʨʘ˂ʘʿ ʿʘʢʦ ʦʪʝʞʘʥ 

4) ʅʘ ʧʫʪʫ ʩʥʝʛ 5 ʮʤ ʩʘʦʙʨʘ˂ʘʿ ʦʪʝʞʘʥ 

5) ʅʘ ʧʫʪʫ 5-10 ʮʤ ʩʥʝʛʘ, ʩʘʦʙʨʘ˂ʘʿ ʿʘʢʦ ʦʪʝʞʘʥ 

6) ʅʘ ʧʫʪʫ ʧʨʝʢʦ 30 ʮʤ ʩʥʝʛʘ, ʩʘʦʙʨʘ˂ʘʿ ʫ ʧʨʝʢʠʜʫ  

7) ʅʘ ʧʫʪʫ ʤʝʩʪʠʤʠʯʥʦ ʣʝʜ, ʩʘʦʙʨʘ˂ʘʿ ʦʪʝʞʘʥ ʟʙʦʛ ʧʦʣʝʜʠʮʝ (ʥʘʚʝʩʪʠ ʢʦʿʝ 

ʜʝʦʥʠʮʝ) 

8) ʅʘ ʧʫʪʫ ʛʫʩʪʘ ʤʘʛʣʘ, ʩʘʦʙʨʘ˂ʘʿ ʦʪʝʞʘʥ ʟʙʦʛ ʚʠʜˀʠʚʦʩʪʠ   

 

21. ʇʨʠʤʝʜʙʝ ʥʘʣʦʟʠ ʜʝʞʫʨʥʦʛ: 

  - ʫʧʠʩʘʪʠ ʧʦʟʠʚʝ ʥʘʜʣʝʞʥʠʭ ʦʨʛʘʥʘ ʟʘ ʭʠʪʥʝ ʠʥʪʝʨʚʝʥʮʠʿʝ ʪʠʧʘ ʦʧʘʩʥʘ ʫʜʘʨʥʘ 

ʨʫʧʘ, ʥʝʜʦʩʪʘʪʘʢ ʰʘʭʪ ʧʦʢʣʦʧʮʘ, ʩʣʠʯʥʦ ʩʘ ʧʦʜʘʮʠʤʘ ʥʘʟʠʚ ʫʩʪʘʥʦʚʝ, ʠʤʝ ʠ 

ʧʨʝʟʠʤʝ ʣʠʮʘ ʢʦʿʝ ʿʝ ʟʚʘʣʦ; 

   - ʫʧʠʩʘʪʠ ʨʘʜʦʚʝ ʢʦʿʠ ʩʫ ʦʙʘʚˀʝʥʠ ʧʦ ʧʦʟʠʚʠʤʘ ʠʣʠ ʣʠʯʥʠʤ ʫʚʠʜʠʤʘ; 

   - ʫʧʠʩʘʪʠ ʧʨʦʤʝʥʫ ʩʪʝʧʝʥʘ ʤʦʙʠʣʥʦʩʪʠ ʘʢʦ ʩʝ ʜʝʩʠ ʠʟʤʝʥʘ ʪʿ. ʧʦʿʘʯʘˁʝ 

ʚʦʟʠʣʘ/ʤʘʰʠʥʘ ʫ ʪʦʢʫ ʩʤʝʥʝ; 

   - ʫʧʠʩʘʪʠ ʩʚʝ ʦʩʪʘʣʝ  ʦʢʦʣʥʦʩʪʠ  ʢʦʿʝ ʥʠʩʫ ʦʙʫʭʚʘ˂ʝʥʝ ʪʘʙʝʣʘʤʘ, ʜʥʝʚʥʠʮʠʤʘ 

ʟʠʤʩʢʝ ʩʣʫʞʙʝ; 

  - ʫʧʠʩʘʪʠ ʫ ʜʥʝʚʥʠʢ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʦʙʠʣʘʩʢʝ ʧʫʥʢʪʘ (ʠʟʚʨʰʠʣʠ ʥʘʜʣʝʞʥʠ ʦʨʛʘʥʠ): 

ʠʤʝ ʠ ʧʨʝʟʠʤʝ, ʬʫʥʢʮʠʿʘ, ʚʨʝʤʝ ʦʙʠʣʘʩʢʘ ʠ ʜʘʪʝ ʧʨʠʤʝʜʙʝ. 

 



˔̉̍̒̋́ ̒̌̔̇̂́ ˶˗˜ ȵ˜̔̓Ȱ ˚̏̃̉ ˞́̅ ςπρςȾςπρσ  
 

~  74 ~  
 

 

 

ɼʥʝʚʥʠʢ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʿʝ ʧʨʠʣʘʛʦʹʝʥ ʚʨʩʪʠ ʜʝʣʘʪʥʦʩʪʠ ʢʦʿʘ ʩʝ ʠʟʚʨʰʘʚʘ ʠ ʚʦʜʠ 

ʩʝ ʫ ʦʙʣʠʢʫ ʧʦʚʝʟʘʥʝ ʠ ʧʝʯʘʪʦʤ ʠʟʚʦʹʘʯʘ ʨʘʜʦʚʘ ʦʚʝʨʝʥʝ ʩʚʝʩʢʝ ʩʘ ʜʚʦʩʪʨʫʢʦ 

ʥʫʤʝʨʠʩʘʥʠʤ ʩʪʨʘʥʘʤʘ (ʦʨʠʛʠʥʘʣ ʦʩʪʘʿʝ ʫ ʜʥʝʚʥʠʮʠʤʘ ʠ ʢʦʧʠʿʘ ʢʦʿʘ ʫʟʠʤʘ 

ʥʘʜʟʦʨʥʠ ʦʨʛʘʥ). 

ʅɸʇʆʄɽʅɸ:  

ʋ ɼʥʝʚʥʠʢʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʩʝ ʥʝ ʜʦʟʚʦˀʘʚʘ: 

-ʎʝʧʘˁʝ ʣʠʩʪʦʚʘ 

-ɹʨʠʩʘˁʝ ʫʥʦʰʝʥʠʭ ʧʦʜʘʪʘʢʘ ʠ ʧʦʥʦʚʥʦ ʫʧʠʩʠʚʘˁʝ ʠʩʪʠʭ 

-ʇʨʝʧʨʘʚˀʘˁʝ ʫʥʝʰʝʥʠʭ ʧʦʜʘʪʘʢʘ 

-ʋʥʦʰʝˁʝ ʥʝʪʘʯʥʠʭ ʧʦʜʘʪʘʢʘ 

-ɼʘʚʘˁʝ ɼʥʝʚʥʠʢʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʥʝʦʚʣʘʰ˂ʝʥʠʤ ʣʠʮʠʤʘ 

-ʋʥʦʰʝˁʝ ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʥʠʩʫ ʜʠʨʝʢʪʥʦ ʧʦʚʝʟʘʥʠ ʟʘ ʨʘʜ ʫ ʟʠʤʩʢʦʿ ʩʣʫʞʙʠ. 

 

3.9. ʉʘʦʙʨʘ˂ʘʿʥʘ ʩʠʛʥʘʣʠʟʘʮʠʿʘ  

 

 ɱʘʚʥʠ ʧʫʪʝʚʠ ʤʦʨʘʿʫ ʜʘ ʩʝ ʦʙʝʣʝʞʝ ʧʨʦʧʠʩʘʥʦʤ ʩʘʦʙʨʘ˂ʘʿʥʦʤ ʩʠʛʥʘʣʠʟʘʮʠʿʦʤ, 

ʢʦʿʦʤ ʩʝ ʫʯʝʩʥʠʮʠ ʫ ʩʘʦʙʨʘ˂ʘʿʫ ʫʧʦʟʦʨʘʚʘʿʫ ʥʘ ʦʧʘʩʥʦʩʪ ʢʦʿʘ ʠʤ ʧʨʝʪʠ ʥʘ ʧʫʪʫ, 

ʦʜʥʦʩʥʦ ʜʝʣʫ ʧʫʪʘ, ʩʪʘʚˀʘʿʫ ʜʦ ʟʥʘˁʘ ʦʛʨʘʥʠʯʝˁʘ, ʟʘʙʨʘʥʝ ʠ ʦʙʘʚʝʟʝ ʢʦʿʠʭ ʩʝ 

ʫʯʝʩʥʠʮʠ ʫ ʩʘʦʙʨʘ˂ʘʿʫ ʤʦʨʘʿʫ ʧʨʠʜʨʞʘʚʘʪʠ ʠ ʜʘʿʫ ʧʦʪʨʝʙʥʘ ʦʙʘʚʝʰʪʝˁʘ ʟʘ 

ʙʝʟʙʝʜʥʦ ʠ ʥʝʩʤʝʪʘʥʦ ʦʜʚʠʿʘˁʝ ʩʘʦʙʨʘ˂ʘʿʘ . 

    ʉʘʦʙʨʘ˂ʘʿʥʦʤ ʩʠʛʥʘʣʠʟʘʮʠʿʦʤ ʤʦʨʘʿʫ ʜʘ ʩʝ ʦʙʝʣʝʞʝ ʠ ʦʧʘʩʥʦʩʪʠ 

ʧʨʠʚʨʝʤʝʥʦʛ ʢʘʨʘʢʪʝʨʘ, ʥʘʨʦʯʠʪʦ ʦʥʝ ʢʦʿʝ ʥʘʩʪʘʥʫ ʫʩʣʝʜ ʠʟʥʝʥʘʜʥʦʛ ʦʰʪʝ˂ʝˁʘ 

ʠʣʠ ʦʥʝʩʧʦʩʦʙˀʘʚʘˁʘ ʧʫʪʘ, ʢʘʦ ʠ ʧʨʠʚʨʝʤʝʥʘ ʦʛʨʘʥʠʯʝˁʘ ʠ ʧʨʠʚʨʝʤʝʥʝ ʟʘʙʨʘʥʝ 

ʫ ʩʘʦʙʨʘ˂ʘʿʫ, ʘ ʪʠ ʟʥʘʮʠ ʩʝ ʤʦʨʘʿʫ ʫʢʣʦʥʠʪʠ ʯʠʤ ʧʨʝʩʪʘʥʫ ʨʘʟʣʦʟʠ ʟʙʦʛ ʢʦʿʠʭ ʩʫ 

ʧʦʩʪʘʚˀʝʥʠ. 

    ʋʯʝʩʥʠʮʠ ʫ ʩʘʦʙʨʘ˂ʘʿʫ ʩʫ ʜʫʞʥʠ ʜʘ ʩʝ ʧʨʠʜʨʞʘʚʘʿʫ ʦʛʨʘʥʠʯʝˁʘ, ʟʘʙʨʘʥʘ ʠ 

ʦʙʘʚʝʟʘ ʠʟʨʘʞʝʥʠʭ ʩʘʦʙʨʘ˂ʘʿʥʦʤ ʩʠʛʥʘʣʠʟʘʮʠʿʦʤ ʠ ʜʘ ʧʦʩʪʫʧʝ ʫ ʩʢʣʘʜʫ ʩʘ 

ˁʠʭʦʚʠʤ ʟʥʘʯʝˁʝʤ. 

    ʋʯʝʩʥʠʮʠ ʫ ʩʘʦʙʨʘ˂ʘʿʫ ʩʫ ʜʫʞʥʠ ʜʘ ʥʘ ʤʝʩʪʠʤʘ, ʦʜʥʦʩʥʦ ʜʝʦʥʠʮʘʤʘ ʧʫʪʘ, 

ʢʦʿʘ ʩʝ ʦʟʥʘʯʘʚʘʿʫ ʟʥʘʢʦʚʠʤʘ ʦʧʘʩʥʦʩʪʠ, ʩʚʦʿʝ ʢʨʝʪʘˁʝ ʧʨʠʣʘʛʦʜʝ ʦʧʘʩʥʦʩʪʠʤʘ ʥʘ 

ʢʦʿʝ ʠʭ ʟʥʘʢʦʚʠ ʫʧʦʟʦʨʘʚʘʿʫ. 
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    ʉʘʦʙʨʘ˂ʘʿʥʫ ʩʠʛʥʘʣʠʟʘʮʠʿʫ ʯʠʥʝ ʩʘʦʙʨʘ˂ʘʿʥʠ ʟʥʘʢʦʚʠ, ʦʟʥʘʢʝ ʥʘ ʢʦʣʦʚʦʟʫ, 

ʫʨʝʹʘʿʠ ʟʘ ʜʘʚʘˁʝ ʩʚʝʪʣʦʩʥʠʭ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʟʥʘʢʦʚʘ, ʩʚʝʪʣʦʩʥʝ ʠ ʜʨʫʛʝ ʦʟʥʘʢʝ ʥʘ 

ʧʫʪʫ. 

    ʉʚʘ ʧʦʩʪʦʿʝ˂ʘ, ʩʪʘʣʥʘ ʩʘʦʙʨʘ˂ʘʿʥʘ ʩʠʛʥʘʣʠʟʘʮʠʿʘ ʙʠ ʩʝ ʦʜʨʞʘʚʘʣʘ, ʢʘʦ ʠ ʫ 

ʣʝʪˁʝʤ ʧʝʨʠʦʜʫ, ʥʘʠʤʝ ʫ ʪʦʢʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʢʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ, ʚʨʰʠ˂ʝ ʩʝ: 

¶ ʧʦʩʪʘʚˀʘˁʝ, ʦʜʨʞʘʚʘˁʝ ʠ ʫʢʣʘˁʘˁʝ ʩʘʦʙʨʘ˂ʘʿʥʝ ʩʠʛʥʘʣʠʟʘʮʠʿʝ ʟʘ 

ʧʦʪʨʝʙʝ ʟʠʤʩʢʝ ʩʣʫʞʙʝ; 

¶ ʧʨʘˁʝ ʠ ʠʩʧʨʘʚʢʘ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʟʥʘʢʦʚʘ; 

¶ ʧʨʘˁʝ ʠ ʠʩʧʨʘʚʢʘ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʧʘʥʦʘ, ʪʘʙʣʠ ʟʘ ʧʨʝʩʪʨʦʿʘʚʘˁʝ; 

¶ ʯʠʰ˂ʝˁʝ ʠ ʧʨʘˁʝ ʦʧʨʝʤʝ ʧʫʪʘ (ʦʜʙʦʿʥʝ ʠ ʧʝʰʘʯʢʝ ʦʛʨʘʜʝ, ʩʤʝʨʦʢʘʟʥʠʭ 

ʩʪʫʙʠ˂ʘ...); 

¶ ʫʢʣʘˁʘˁʝ ʩʥʝʛʘ ʩʘ ʩʝʤʘʬʦʨʘ; 

¶ ʦʙʝʟʙʝʹʠʚʘˁʝ ʫʜʘʨʥʠʭ ʨʫʧʘ ʥʘ ʢʦʣʦʚʦʟʫ (ʫ ʦʚʘʿ ʚʠʜ ʦʙʝʟʙʝʹʠʚʘˁʘ ʥʝ 

ʩʧʘʜʘʿʫ ʦʙʝʟʙʝʹʠʚʘˁʝ ʩʣʠʚʥʠʯʢʠʭ ʨʝʰʝʪʢʠ, ʰʘʭʪ ʧʦʢʣʦʧʘʮʘ, ʭʘʚʘʨʠʿʩʢʠʭ 

ʫʣʝʛʥʫ˂ʘ ʥʘ ʢʦʣʦʚʦʟʫ, ʨʘʩʢʦʧʘʥʠʭ ʧʦʚʨʰʠʥʘ ʦʜ ʩʪʨʘʥʝ ʥʝʧʦʟʥʘʪʠʭ ʣʠʮʘ, 

ʢʦʿʝ ʧʦʩʪʘʚˀʘʿʫ ʚʣʘʩʥʠʮʠ ʠʥʩʪʘʣʘʮʠʿʘ). 

 

 

 ʉʘʦʙʨʘ˂ʘʿʥʘ ʩʠʛʥʘʣʠʟʘʮʠʿʘ ʢʦʿʘ ʙʠ ʩʝ ʧʦʩʪʘʚʠʣʘ ʧʨʝ ʧʦʯʝʪʢʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, 

ʘ ʩʢʠʜʘ ʩʝ ʧʦ ʟʘʚʨʰʝʪʢʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ: 

ɿʥʘʮʠ I-11 (ʢʣʠʟʘʚ ʢʦʣʦʚʦʟ) , ʉɸ ɼʆʇʋʅʉʂʆʄ ʊɸɹʃʆʄ, IV-21 (ʚʨʝʤʝʥʩʢʠ 

ʫʩʣʦʚʠ ʫ ʢʦʿʠʤʘ ʚʘʞʠ ʟʥʘʢʦʤ ʦʟʥʘʯʝʥʘ ʦʧʘʩʥʦʩʪ,ʪʿ. ʢʘʜʘ ʧʘʜʘ ʩʥʝʛ) 

1.ʄʦʩʪʦʚʠ (ʩʘ ʦʙʝ ʩʪʨʘʥʝ ʥʘʠʣʘʩʢʘ ʥʘ ʤʦʩʪ) 

ʄʆʉʊ ʉʃʆɹʆɼɽ 
 

 

4 

ʂɸɴʂʀ ʄʆʉʊ (ʂɸʅɸʃ ɼʊɼ) 
 

 

4 
 

ʊɽʄɽʈʀʅʉʂʀ ʄʆʉʊ  
(ʂɸʅɸʃ ɼʊɼ)  

 

2 
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ʂʃʀʉɸʅʉʂʀ ʄʆʉʊ (ʂɸʅɸʃ ɼʊɼ) 
 

 

2 

ʈʋʄɽʅʂɸ (ʄʆʉʊ) (ʂɸʅɸʃ ɼʊɼ) 
 

 

2 

ʀʈʄʆɺʆ ʄʆʉʊ (ʂɸʅɸʃ ɼʊɼ) 
 

 

2 

ɼʈʋʄʉʂʆ-ɾɽʃɽɿʅʀʏʂʀ ʄʆʉʊ 
 

 

2 

ɺɸʈɸɼʀʅʉʂʀ ʄʆʉʊ 
 

 

2 

 

2.ʅʘʜʚʦʞˁʘʮʠ 

ʅɸ ʉɽʅʊɸʅɼʈɽɱʉʂʆʄ ʇʋʊʋ 
 

 

4 

ʅɸ ʇʋʊʋ ʏɽʅɽɱ-ʂʀʉɸʏ 
 

 

2 

ʅɸ ʇʋʊʋ ʂʆɺʀɲ-ɻɸʈɼʀʅʆɺʎʀ 
 

 

2 

ʅɸ ʂʆɺʀɲʉʂʆɱ ʇɽʊɲʀ 
 

 

4 
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ʄʀʐɽʃʋʂ 
 

 

2 

3.ʋʩʧʦʥʠ 

ɼʋʅɸɺʉʂɽ ɼʀɺʀɿʀɱɽ - 
ʇɽʊʈʆɺɸʈɸɼʀʅ  

 

8 

ʂɸʈɸɫʆʈɫɽɺɸ ï 
ʉʈ.ʂɸʄɽʅʀʎɸ  

 

2 

ʂʈɸɲɸ ʇɽʊʈɸ  I ï 
ʉʈ.ʂɸʄɽʅʀʎɸ  

 

2 

 
ʆɹʀʃɸɿʅʀʎɸ ï ʉʨ.ʂɸʄɽʅʀʎɸ 

 

 

 
2 

4.ʅʘ ʫʜʘˀʝʥʠʤ ʜʝʦʥʠʮʘʤʘ ʧʫʪʝʚʘ 

ʇʫʪ ʟʘ ʂʦʚʠˀ 
 

 

2 

ʇʫʪ ʟʘ ʏʝʥʝʿ 
 

 

2 

 

ʉʘʤʦ ʜʦʧʫʥʩʢʝ ʪʘʙʣʝ: 

ʇʫʪ ʐʘʿʢʘʰʢʦʛ ʦʜʨʝʜʘ 

 

1 
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ɿʅɸʎʀ II-34 (ʟʘʙʨʘʥʘ ʧʘʨʢʠʨʘˁʘ ʠ ʟʘʫʩʪʘʚˀʘˁʘ) ʉɸ ɼʆʇʋʅʉʂʆʄ ʊɸɹʃʆʄ, IV-5 

ʩʘ ʥʘʪʧʠʩʦʤ Ăʟʘ ʚʨʝʤʝ ʯʠʰ˂ʝˁʘ ʠ ʫʢʠʣʘˁʘˁʘ ʩʥʝʛʘñ: 

ʋʃ.ʉ.ʄʀʃɽʊʀɴɸ ʆɼ 
ʊʈʀʌʂʆɺʀɴɽɺʆɻ ʊʈɻɸ  

 

2 

 
ʊʈʀʌʂʆɺʀɴɽɺ ʊʈɻ ʆɼ ʋʃ. 

ɳɽɻʆʐɽɺɽ 
 

 

 

2 

 
ʊʈʀʌʂʆɺʀɴɽɺ ʊʈɻ ʆɼ ʋʃ. 

ʉ. ʄʀʃɽʊʀɴɸ 
 
 

 

 

2 

 
ʊʈʀʌʂʆɺʀɴɽɺ ʊʈɻ ʆɼ ʋʃ. 

ʃ. ʊɽʃɽʏʂʆɻ 
 

 

 

1 

 

ʋʃ. ɻʈʏʂʆ ʐʂʆʃʉʂɸ ʆɼ ʋʃ. 
ʄʀʃɽʊʀɴɽɺɽ 

 
 

 

1 

ʋʃ. ʇɸʐʀɴɽɺɸ ʆɼ ʋʃ. ɻ. 
ʐʂʆʃʉʂɽ 

 
 

 

1 

 
ʋʃ. ʇɸʐʀɴɽɺɸ ʆɼ ʋʃ. 

ʉʂɽʈʃʀɴɽɺɽ 
 

 

 

1 



˔̉̍̒̋́ ̒̌̔̇̂́ ˶˗˜ ȵ˜̔̓Ȱ ˚̏̃̉ ˞́̅ ςπρςȾςπρσ  
 

~  79 ~  
 

ʋʃ. ʇɸʐʀɴɽɺɸ ʆɼ ʋʃ. 
ʄ. ʉʈʇʉʂɽ 

 
 

 

1 

ʋʃ. ʀɺɽ ʃʆʃɽ ʈʀɹɸʈɸ ʆɼ ʋʃ. 
ɼʋʅɸɺʉʂɽ  

 

1 

ʋʃ. ʀɺɽ ʃʆʃɽ ʈʀɹɸʈɸ ʆɼ ʋʃ. 
ɺ. ʇʋʊʅʀʂɸ  

 

1 

 
ʋʃ. ʄ. ɹɸɱʀɴɸ ʆɼ ʋʃ. ɼ. 

ɺɸʉʀɲɽɺʀɴɸ 
 

 

1 

ʊʈɻ ʈɽʇʋɹʃʀʂɽ ʆɼ ʋʃ. ɾ. 
ɺɸʉʀɲɽɺʀɴɸ  

 

1 

 

ʋʃ. ɼɸʅʀʏʀɴɽɺɸ ʆɼ ʋʃ. 
ʐʋʄɸɼʀɱʉʂɽ  

 

1 

ʋʃ. ʐɸʌɸʈʀʂʆɺɸ 
  

 

3 

 
ʋʃ. ʄʆɼɽʅɽ  

 

1 
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ɿʅɸʎʀ II-34 (ʟʘʙʨʘʥʘ ʧʘʨʢʠʨʘˁʘ ʠ ʟʘʫʩʪʘʚˀʘˁʘ) ʉɸ ɼʆʇʋʅʉʂʆʄ ʊɸɹʃʆʄ, IV-5 

ʩʘ ʥʘʪʧʠʩʦʤ (ʟʘ ʚʨʝʤʝ ʩʥʝʞʥʠʭ ʧʘʜʘʚʠʥʘ): 

ʇʋʊ ɿɸ ʇʆʇʆɺʀʎʋ  

 

1 

 
 

ʋʃ. ɾɽʃɽɿʅʀʏʂɸ ï  
ʉʈ. ʂɸʄɽʅʀʎɸ 

 
 

 

 

1 

 
 

ʋʃ. ɴʀʈʀʃɸ ʀ ʄɽʊʆɼʀɱɸ ï  
ʅ. ʉɸɼ 

 

 

 

3 

ʋʃ. ɸɺʀɱɸʊʀʏɸʈʉʂɸ ï  
ʅ. ʉɸɼ  

 

2 

 

 

ʃʦʢʘʣʥʠ ʧʫʪ ʈʫʤʝʥʢʘ ï ɿʤʘʿʝʚʦ (ʅʝʢʘʜʘʰˁʠ ʈʝʛʠʦʥʘʣʥʠ ʧʫʪ ʈ-127) 

ʀʩʧʨʝʜ ʤʦʩʪʘ ʥʘ ʢʘʥʘʣʫ  ʫ 
ʧʨʘʚʮʫ ʂʠʩʘʯʘ 

 

 

1 

ʀʩʧʨʝʜ ʤʦʩʪʘ ʥʘ ʢʘʥʘʣʫ ʠʟ 
ʧʨʘʚʮʘ ʂʠʩʘʯʘ 

 

 

1 

ʀʟʣʘʟ ʠʟ ʈʫʤʝʥʢʝ ʧʨʝʤʘ ʂʠʩʘʯʫ 

 

 

1 
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ʇʦʩʣʝ ʨʘʩʢʨʩʥʠʮʝ ʣʦʢʘʣʥʦʛ ʧʫʪʘ 
ʠʟ ʂʠʩʘʯʘ (ʫʣ. 23.ʦʢʪʦʙʨʘ) ʧʨʝʤʘ 
ʈʫʤʝʥʢʠ  

 

1 

ʀʟʣʘʟ ʠʟ ʂʠʩʘʯʘ ʧʨʝʤʘ ʈʫʤʝʥʢʠ 

 

 

1 

ʀʟʣʘ ʠʟ ʂʠʩʘʯʘ ʧʨʝʤʘ        
ʉʪʝʧʘʥʦʚʠ˂ʝʚʫ 

 

 

1 

ʀʟʣʘʟ ʠʟ ʉʪʝʧʘʥʦʚʠ˂ʝʚʘ ʧʨʝʤʘ 
ʂʠʩʘʯʫ 

 

 

1 

ʀʟʣʘʟ ʠʟ ʉʪʝʧʘʥʦʚʠ˂ʝʚʘ ʧʨʝʤʘ 
ɿʤʘʿʝʚʫ 

 

 

1 

  

 

 

ʉʠʛʥʘʣʠʟʘʮʠʿʘ ʢʦʿʘ ʩʝ ʧʦʩʪʘʚˀʘ ʟʘ ʚʨʝʤʝ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʥʘ ʧʫʪʝʚʠʤʘ ʢʦʿʠ ʩʫ 

ʧʦʜ ʫʧʨʘʚʦʤ ɱʇ Ăʇʫʪʝʚʠ ʉʨʙʠʿʝñ 

II 107 (ʈ 102) 

ʇʦʩʣʝ ʨʘʩʢʨʩʥʠʮʝ ʟʘ ʀʨʤʦʚʦ 
ʧʨʝʤʘ ɹ.ʇʝʪʨʦʚʮʫ  

 

1 

ʇʦʩʣʝ ʨʘʩʢʨʩʥʠʮʝ ʟʘ ʌʫʪʦʛ 
ʧʨʝʤʘ ʈʫʤʝʥʢʠ  

 

1 

ʀʟʣʘʟ ʠʟ ʈʫʤʝʥʢʝ ʧʨʝʤʘ 
ɹ.ʇʝʪʨʦʚʮʫ 

 

1 
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ʀʟʣʘʟ ʠʟ ʈʫʤʝʥʢʝ ʧʨʝʤʘ ʅʦʚʦʤ 
ʉʘʜʫ  

 

1 

ʀʟʣʘʟ ʠʟ ʅ.ʉʘʜʘ ʧʦʩʣʝ 
ʥʘʜʚʦʞˁʘʢʘ ʧʨʝʤʘ ʈʫʤʝʥʢʠ  

 

1 

 
ʀʩʧʨʝʜ ʥʘʜʚʦʞˁʘʢʘ ʥʘ ʫʣʘʟʫ ʫ 
ʅ.ʉʘʜ ʠʟ ʧʨʘʚʮʘ ʈʫʤʝʥʢʝ 

 

 

1 

ʀʩʧʨʝʜ ʥʘʜʚʦʞˁʘʢʘ ʥʘ ʠʟʣʘʟʫ ʠʟ 
ʅʦʚʦʛ ʉʘʜʘ ʧʨʝʤʘ ʈʫʤʝʥʢʠ  

 

1 

 

 

 

 

II 116 (ʈ 107) 

ʀʟʣʘʟ ʠʟ ʈʘʢʦʚʮʘ ʧʨʝʤʘ 
ʃʝʜʠʥʮʠʤʘ  

 

1 

ʇʦʩʣʝ ʨʘʩʢʨʩʥʠʮʝ ʃʝʜʠʥʮʠ 
ʧʨʝʤʘ ʈʘʢʦʚʮʫ  

 

1 

ʇʦʩʣʝ ʨʘʩʢʨʩʥʠʮʝ ʃʝʜʠʥʮʠ 
ʧʨʝʤʘ ʂʘʤʝʥʠʮʠ  

 

1 
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ʀʟʣʘʟ ʠʟ ʉʨ.ʂʘʤʝʥʠʮʝ ʢʘ 
ʇʝʪʨʦʚʘʨʘʜʠʥʫ  

 

1 

ʇʦʩʣʝ ʜʝʩʥʦʛ ʩʢʨʝʪʘˁʘ ʩʘ 
ʄʠʰʝʣʫʢʘ, ʧʨʝʤʘ ʊɺ  

 

1 

ʇʦʩʣʝ ʨʘʩʢʨʩʥʠʮʝ ʫʣ. ɼʫʥʘʚʩʢʝ 
ʜʠʚʠʟʠʿʝ ʧʨʝʤʘ ʪʚʨʹʘʚʠ  

 

1 

ʀʟʣʘʟ ʠʟ ʇʝʪʨʦʚʘʨʘʜʠʥʘ ʧʨʝʤʘ 
ʉʨ.ʂʘʤʝʥʠʮʠ  

 

1 

 

 

¶ ʅʘʧʦʤʝʥʘ : 
   ʆʚʝ ʧʦʪʨʝʙʝ ʩʫ ʩʘʯʠˁʝʥʝ ʥʘ ʙʘʟʠ ʩʥʠʤʘˁʘ ʥʘ ʪʝʨʝʥʫ ʠ ʢʦʨʠʰ˂ʝˁʘ ʜʦʩʘʜʘʰˁʠʭ 
ʠʩʢʫʩʪʘʚʘ . 
 
 
 
 
 
3.10. ɿʠʤʩʢʦ ʦʜʨʞʘʚʘˁʝ ʤʦʩʪʦʚʘ   

ʐʪʝʪʝ ʧʨʦʫʟʨʦʢʦʚʘʥʝ ʘʢʪʠʚʥʦʩʪʠʤʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʤʘˁʠʤ ʜʝʣʦʤ ʥʘʩʪʘʿʫ 

ʤʝʭʘʥʠʯʢʠʤ ʜʝʣʦʚʘˁʝʤ ʚʦʟʠʣʘ ʠ ʤʝʭʘʥʠʟʘʮʠʿʝ (ʫʜʘʨʠ, ʩʪʨʫʛʘˁʝ ʠ ʩʣ.), ʘ ʥʘʿʚʝ˂ʠʤ 

ʜʝʣʦʤ ʥʘʩʪʘʿʫ ʬʠʟʠʯʢʦ ï ʭʝʤʠʿʩʢʦʤ ʨʝʘʢʮʠʿʦʤ, ʜʝʣʦʚʘˁʝʤ ʩʦʣʠ. 

ʋʪʠʮʘʿ ʘʙʨʘʟʠʚʥʠʭ ʩʨʝʜʩʪʘʚʘ ʪʘʢʦʹʝ ʥʝ ʪʨʝʙʘ ʟʘʥʝʤʘʨʠʪʠ, ʠʟ ʨʘʟʣʦʛʘ ʰʪʦ 

ʦʜʙʘʯʝʥʘ ʟʨʥʘ ʭʘʙʘˁʝʤ ʠ ʙʨʫʰʝˁʝʤ ʦʰʪʝ˂ʫʿʫ ʙʝʪʦʥʩʢʝ ʠ ʤʝʪʘʣʥʝ ʜʝʣʦʚʝ, ʘ 

ʧʦʩʝʙʥʦ ʘʥʪʠʢʦʨʦʟʠʚʥʫ ʟʘʰʪʠʪʫ ʤʝʪʘʣʥʠʭ ʢʦʥʩʪʨʫʢʮʠʿʘ, ʦʛʨʘʜʘ ʠ ʦʧʨʝʤʝ 

ʢʦʣʦʚʦʟʘ. ʅʝʛʘʪʠʚʥʠ ʫʪʠʮʘʿʠ ʩʦʣʝˁʘ ʜʦ˂ʠ ˂ʝ ʧʨʝ ʜʦ ʠʟʘʞʘʿʘ ʢʦʜ ʚʝ˂ ʦʰʪʝ˂ʝʥʠʭ 

ʢʦʥʩʪʨʫʢʮʠʿʘ ʦʙʿʝʢʘʪʘ ʜʨʫʛʠʤ ʫʟʨʦʮʠʤʘ (ʧʫʢʦʪʠʥʝ ʠ ʦʰʪʝ˂ʝʥʠ ʟʘʰʪʠʪʥʠ ʩʣʦʿ 

ʙʝʪʦʥʘ...). 

ʉʦ ʿʝ ʛʣʘʚʥʠ ʫʟʨʦʯʥʠʢ ʚʝʣʠʢʠʭ ʰʪʝʪʘ ʧʦʩʝʙʥʦ ʥʘ ʘʨʤʠʨʘʥʦʙʝʪʦʥʩʢʠʤ ʠ 

ʯʝʣʠʯʥʠʤ ʢʦʥʩʪʨʫʢʮʠʿʘʤʘ ʤʦʩʪʦʚʘ ʠ ʜʨʫʛʠʭ ʛʨʘʹʝʚʠʥʘ. 

ʅʘʿʯʝʰ˂ʠ ʬʠʟʠʯʢʠ ʠ ʬʠʟʠʯʢʦ - ʭʝʤʠʿʩʢʠ ʫʟʨʦʮʠ ʦʰʪʝ˂ʝˁʘ ʙʝʪʦʥʘ ʩʫ: 

¶ ʩʤʨʟʘʚʘˁʝ ʠ ʦʜʤʨʟʘʚʘˁʝ, 
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¶ ʩʤʨʟʘʚʘˁʝ ʠ ʦʜʤʨʟʘʚʘˁʝ ʫʟ ʧʨʠʩʫʩʪʚʦ ʩʦʣʠ, 

¶ ʢʘʨʙʦʥʘʪʠʟʘʮʠʿʦʤ ʩʤʘˁʝʥ pH ʬʘʢʪʦʨ ʙʝʪʦʥʘ ʠ ʧʨʦʜʦʨʦʤ ʭʣʦʨʠʜʘ 

ʫʟʨʦʢʦʚʘʥʘ ʢʦʨʦʟʠʿʘ. 

 

ɺʦʜʘ ʩʝ ʫ ʙʝʪʦʥʫ ʩʤʨʟʘʚʘ ʥʘʿʧʨʝ ʫ ʚʝ˂ʠʤ ʧʦʨʘʤʘ ʠ ʢʘʧʠʣʘʨʠʤʘ ʚʝ˂ ʧʨʠ 0C, 

ʜʦʢ ʩʝ ʫ ʥʘʿʩʠʪʥʠʿʠʤ ʢʘʧʠʣʘʨʠʤʘ ʩʤʨʟʘʚʘ ʧʨʠ ʤʥʦʛʦ ʥʠʞʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ. 

ʅʘʩʪʘʥʢʦʤ ʣʝʜʘ ʚʦʣʫʤʝʥ ʩʤʨʟʥʫʪʝ ʚʦʜʝ ʧʦʚʝ˂ʘʚʘ ʩʝ ʟʘ 9%. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ, 

ʮʠʢʣʫʩʠ ʩʤʨʟʘʚʘˁʘ/ʦʜʤʨʟʘʚʘˁʘ ʰʠʨʝ ʧʦʨʝ ʠ ʦʣʘʢʰʘʚʘʿʫ ʜʘˀʠ ʧʨʦʜʦʨ ʚʦʜʝ ʫ 

ʜʫʙʠʥʫ. ʆʚʘʿ ʧʨʦʜʦʨ ˂ʝ ʙʠʪʠ ʦʣʘʢʰʘʥ ʫʢʦʣʠʢʦ ʫ ʙʝʪʦʥʫ ʧʦʩʪʦʿʝ ʚʝ˂ʝ ʧʫʢʦʪʠʥʝ ʠʣʠ 

ʜʨʫʛʘ ʦʰʪʝ˂ʝˁʘ ʢʦʿʘ ʩʫ ʥʘʩʪʘʣʘ ʫʩʣʝʜ ʩʢʫʧˀʘˁʘ ʠʣʠ ʩʪʘʪʠʯʢʠʭ ʠʣʠ ʜʠʥʘʤʠʯʢʠʭ 

ʫʪʠʮʘʿʘ (ʧʨʝʦʧʪʝʨʝ˂ʝˁʘ). ʆʧʠʩʘʥʠʤ ʧʨʦʮʝʩʦʤ ʜʦʣʘʟʠ ʧʦʩʪʝʧʝʥʦ ʜʦ ʩʚʝ ʚʝ˂ʝ  

ʜʝʛʨʘʜʘʮʠʿʝ ʙʝʪʦʥʘ ʠ ʫʩʣʦʚʘ ʟʘ ʢʦʨʦʟʠʿʫ ʘʨʤʘʪʫʨʝ. 

ʇʨʦʮʝʩ ʢʦʨʦʟʠʿʝ ʥʘʩʪʫʧʘ ʠ ʫ ʩʣʫʯʘʿʫ ʧʦʚʝ˂ʘˁʘ ʢʦʣʠʯʠʥʝ ʭʣʦʨʠʜʘ ʫ ʧʦʨʥʦʿ ʚʦʜʠ, 

ʫʟ ʜʦʚʦˀʥʦ ʚʣʘʛʝ ʠ ʢʠʩʝʦʥʠʢʘ. 

ʂʦʨʦʟʠʿʘ ʿʝ ʥʘʿʚʝ˂ʠ ʫʟʨʦʯʥʠʢ ʧʨʦʧʘʜʘˁʘ ʯʝʣʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʠʿʘ. ɼʦʢ ʤʝʭʘʥʠʯʢʘ 

ʦʰʪʝ˂ʝˁʘ, ʦʙʠʯʥʦ ʫʜʘʨʦʤ, ʧʨʝʦʧʪʝʨʝ˂ʝˁʝʤ ʠ ʩʣ. ʥʘʩʪʘʿʫ ʫ ʢʨʘʪʢʦʤ ʚʨʝʤʝʥʩʢʦʤ 

ʠʥʪʝʨʚʘʣʫ, ʧʨʦʮʝʩ ʢʦʨʦʟʠʿʝ ʿʝ ʧʦʣʘʛʘʥ ʠ ʪʨʘʿʘʥ. 

ʏʝʣʠʯʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʩʫ ʦʩʝʪˀʠʚʝ ʥʘ ʫʪʠʮʘʿ ʩʦʣʠ ʥʘʨʦʯʠʪʦ ʫʢʦʣʠʢʦ ʥʠʩʫ 

ʢʚʘʣʠʪʝʪʥʦ ʘʥʪʦʢʦʨʦʟʠʚʥʦ ʟʘʰʪʠ˂ʝʥʝ. 

ʋʩʣʝʜ ʘʢʪʠʚʥʦʩʪʠ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʥʘ ʤʦʩʪʦʚʠʤʘ ʤʦʛʫ ʥʘʩʪʘʪʠ ʦʰʪʝ˂ʝˁʘ 

ʤʝʭʘʥʠʯʢʝ ʧʨʠʨʦʜʝ ʫʜʘʨʠʤʘ ʤʝʭʘʥʠʟʘʮʠʿʝ, ʧʨʚʝʥʩʪʚʝʥʦ ʥʘ ʜʠʣʘʪʘʮʠʿʘʤʘ ʠ 

ʠʚʠʯˁʘʮʠʤʘ ʠ ʪʦ ʦʙʠʯʥʦ ʟʘʧʠˁʘˁʝʤ ʥʦʞʘ ʨʘʣʠʮʝ ʧʦʛʦʪʦʚʦ ʫʢʦʣʠʢʦ ʥʠʿʝ 

ʦʧʨʝʤˀʝʥ ʘʜʝʢʚʘʪʥʠʤ ʰʪʠʪʥʠʢʦʤ. ʏʝʩʪʘ ʩʫ ʠ ʦʰʪʝ˂ʝˁʘ ʟʘʰʪʠʪʥʠʭ ʦʛʨʘʜʘ ʥʘ 

ʤʦʩʪʦʚʠʤʘ, ʥʘʨʦʯʠʪʦ ʦʥʠʭ ʫ ʢʨʠʚʠʥʘʤʘ.  

ɻʣʘʚʥʘ ʦʰʪʝ˂ʝˁʘ ʥʘʩʪʘʿʫ ʦʜ ʧʨʝʪʭʦʜʥʦ ʦʧʠʩʘʥʠʭ ʫʪʠʮʘʿʘ ʩʦʣʠ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ 

ʟʘ ʦʜʣʝʹʠʚʘˁʝ ʠʣʠ ʧʨʦʪʠʚ ʩʤʨʟʘʚʘˁʘ. ʉʦ ˂ʝ ʩʚʘʢʘʢʦ ʫʟʨʦʢʦʚʘʪʠ ʚʝ˂ʫ ʰʪʝʪʫ ʥʘ 

ʚʝ˂ ʦʰʪʝ˂ʝʥʠʤ, ʥʝʢʚʘʣʠʪʝʪʥʦ ʠʟʚʝʜʝʥʠʤ ʠʣʠ ʥʝʦʜʨʞʘʚʘʥʠʤ ʤʦʩʪʦʚʠʤʘ. ʅʘ 

ʥʘʚʝʜʝʥʝ ʫʪʠʮʘʿʝ ʧʦʩʝʙʥʦ ʩʫ ʦʩʝʪˀʠʚʠ ʦʙʿʝʢʪʠ ʩʘ ʚʠʰʝ ʜʠʣʘʪʘʮʠʿʘ ʠ (ʠʣʠ) 

ʟʛʣʦʙʦʚʘ ʫ ʢʦʥʩʪʨʫʢʮʠʿʠ ʛʦʨˁʝʛ ʩʪʨʦʿʘ.  

ɼʝʣʦʚʠ ʥʘ ʤʦʩʪʫ ʢʦʿʠ ʩʫ ʥʘʿʚʠʰʝ ʠʟʣʦʞʝʥʠ ʩʫ ʧʣʦʯʘ ʢʦʣʥʠʢʘ, ʠʚʠʯˁʘʮʠ, ʦʧʨʝʤʘ 

(ʟʘʰʪʠʪʥʝ ʦʛʨʘʜʝ, ʧʦʢʣʦʧʮʠ ʠ ʦʢʚʠʨʠ ʰʘʭʪʦʚʘ ...), ʜʦʢ ʩʫ ʠʥʜʠʨʝʢʪʥʦ ʫʛʨʦʞʝʥʠ ʠ 

ʦʩʪʘʣʠ ʜʝʣʦʚʠ ʛʦʨˁʝʛ ʠ ʜʦˁʝʛ ʩʪʨʦʿʘ, ʠ ʪʦ ʧʦʩʝʙʥʦ ʫ ʩʣʫʯʘʿʫ ʥʝʫʨʝʹʝʥʝ ʦʜʚʦʜˁʝ, 

ʧʨʦʧʫʩʥʠʭ ʜʠʣʘʪʘʮʠʿʘ ʠ ʩʣ. 
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ʇʨʠʣʠʢʦʤ ʨʘʜʦʚʘ ʟʠʤʩʢʦʛ ʦʜʨʞʘʚʘˁʘ ʘʢʦ ʤʦʛʫ˂ʝ ʠʟʙʝʛʘʚʘʪʠ ʧʦʩʠʧʘˁʝ 

ʘʙʨʘʟʠʚʘ ʥʘ ʩʝʢʪʦʨʫ ʤʦʩʪʘ, ʘ ʥʘ ʚʝ˂ʠʤ ʠ ʜʫʞʠʤ ʤʦʩʪʦʚʠʤʘ ʧʨʠʤʝʥʠʪʠ ʤʘˁʝ 

ʘʛʨʝʩʠʚʥʝ ʩʦʣʠ (MgCl, ʢʘʣʮʠʿʫʤ ʢʘʨʙʦʥʘʪ). 

ʇʦʩʝʙʥʦ ʚʘʞʥʦ ʿʝ ʜʘ ʩʝ ʧʦ ʧʨʝʩʪʘʥʢʫ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʦʢʣʦʥʠ ʩʚʘ ʥʘʪʘʣʦʞʝʥʘ 

ʥʝʯʠʩʪʦ˂ʘ ʩʘ ʤʦʩʪʦʚʘ, ʚʦʜʦʤ ʠʩʧʨʘʪʠ ʩʦ ʩʘ ʩʚʠʭ ʜʦʩʪʫʧʥʠʭ ʧʦʚʨʰʠʥʘ, ʘ ʥʘʨʦʯʠʪʦ 

ʩʘ ʛʦʨˁʠʭ ʧʦʚʨʰʠʥʘ ʠ ʤʝʪʘʣʥʝ ʦʧʨʝʤʝ ʤʦʩʪʘ. 

ʄʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʩʝ ʯʠʩʪ ʠ ʫʨʝʜʥʦ ʦʜʨʞʘʚʘʥ ʦʙʿʝʢʘʪ ʜʫʞʝ ʦʜʦʣʝʚʘ ʦʰʪʝ˂ʝˁʠʤʘ 

ʫʩʣʝʜ ʥʝʛʘʪʠʚʥʠʭ ʘʛʝʥʩʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʟʠʤʩʢʝ ʩʣʫʞʙʝ. 

ɱʂʇ Ăʇʫʪñ ʦʜʨʞʘʚʘ ʩʣʝʜʝ˂ʝ ʤʦʩʪʦʚʝ, ʧʦʩʠʧʘˁʝʤ ʪʝʯʥʦʛ ʨʘʩʪʚʦʨʘ MgCl: 

- ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ ʠ  ʄʦʩʪ ʩʣʦʙʦʜʝ ʥʘ ɼʫʥʘʚʫ 

- ʂʘ˂ʢʠ, ʊʝʤʝʨʠʥʩʢʠ ʠ ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʤʦʩʪ ʥʘ ʢʘʥʘʣʫ ɼʊɼ. 

 

ʇʦʩʠʧʘˁʝʤ ʪʝʯʥʦʛ ʨʘʩʪʚʦʨʘ NaCl ʦʜʨʞʘʚʘ ʩʣʝʜʝ˂ʝ ʤʦʩʪʦʚʝ, ʥʘʜʚʦʞˁʘʢʝ ʠ 

ʥʘʜʧʫʪˁʘʢʝ: 

- ʥʘʜʚʦʞˁʘʢ ʅ.ʉʘʜ ï ʈʫʤʝʥʢʘ, ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ (ʘʫʪʦ-ʧʫʪ) 

- ʤʦʩʪʦʚʠ ʢʘʥʘʣ ɼʊɼ ï ʈʫʤʝʥʢʘ 

- ʥʘʜʧʫʪˁʘʢ ʂʦʚʠˀ ʠʟʥʘʜ ʘʫʪʦʧʫʪʘ (3), ʉʨ. ʂʘʤʝʥʠʮʘ ï ʄ. ʊʝʧʠ˂ʘ 

- ʧʦʜʚʦʞˁʘʢ ʌʨʘˁʝ ʈʘʯʢʦʛ, ʄʠʰʝʣʫʢ, ʀʥʜʫʩʪʨʠʿʩʢʘ (ʅ. ʉʘʜ-ʢʘʜʝ) 

 

ʊʝʯʥʠ ʨʘʩʪʚʦʨʠ ʩʝ ʦʙʘʚʝʟʥʦ ʧʦʩʠʧʘʿʫ ʢʘʜʘ ʩʫ ʚʨʝʤʝʥʩʢʝ ʧʨʦʛʥʦʟʝ, ʚʨʝʤʝʥʩʢʘ 

ʩʠʪʫʘʮʠʿʘ ʪʘʢʚʝ ʜʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʦ 0C, ʘ ʠʩʧʘʨʝˁʘ ʚʦʜʝ ʠʟ ʚʦʜʝʥʠʭ ʪʦʢʦʚʘ 

ʜʦʚʦʜʠ ʜʦ ʧʦʿʘʚˀʠʚʘˁʘ ʚʣʘʞʥʦʩʪʠ ʥʘ ʢʦʣʦʚʦʟʫ ʠ ʤʦʛʫ˂ʝʛ ʟʘʤʨʟʘʚʘˁʘ, ʪʝ ʩʝ ʠʟ 

ʪʠʭ ʨʘʟʣʦʛʘ ʧʨʝʚʝʥʪʠʚʥʦ ʚʨʰʠ ʧʦʩʠʧʘˁʝ ʪʝʯʥʠʤ ʨʘʩʪʚʦʨʠʤʘ NaCl ʠ MgCl. 

 

ʂʘʜʘ ʩʝ ʚʨʰʠ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʩʘ ʤʦʩʪʘ, ʦʯʠʰ˂ʝʥ ʩʥʝʛ ʦʩʪʘʿʝ ʥʘʛʦʤʠʣʘʥ ʫʟ 

ʠʚʠʯʥʫ ʪʨʘʢʫ, ʠ ʫ ʚʠʩʠʥʠ ʿʝ ʦʜʚʦʿʥʝ ʦʛʨʘʜʝ, ʿʝʜʠʥʦ ʨʝʰʝˁʝ ʟʘ ʰʪʦ ʤʘˁʝ ʰʪʝʪʝ ʥʘ 

ʤʦʩʪʦʚʥʠʤ ʢʦʥʩʪʨʫʢʮʠʿʘʤʘ ʿʝ ʫʪʦʚʘʨ ʠ ʦʜʚʦʟ ʩʥʝʛʘ ʩʘ ʠʩʪʠʭ, ʘ ʚʨʰʠ˂ʝ ʩʝ ʫʟ ʧʠʩʘʥʠ 

ʥʘʣʦʛ ʠʥʚʝʩʪʠʪʦʨʘ. 

 

ʅʘʿʢʨʠʪʠʯʥʠʿʠ ʤʦʩʪ ʫ ʛʨʘʜʫ ʿʝ ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ, ʟʙʦʛ ˁʝʛʦʚʝ ʰʠʨʠʥʝ ʢʦʣʦʚʦʟʘ, 

ʚʠʩʠʥʝ ʠʚʠʯʥʝ ʪʨʘʢʝ ʠ ʦʛʨʘʜʝ, ʪʘʢʦ ʜʘ ʚʝ˂ʝ ʧʘʜʘʚʠʥʝ ʜʦʚʦʜʝ ʜʦ ʩʫʞʘʚʘˁʘ 

ʧʨʦʭʦʜʥʦʩʪʠ ʠ ʜʦ ʧʦʪʨʝʙʝ ʟʘ ʫʪʦʚʘʨ ʠ ʦʜʚʦʟ ʩʥʝʛʘ ʩʘ ʠʩʪʦʛ. 
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ʅʘʢʦʥ ʟʘʚʨʰʝʪʢʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʠʣʠ ʝʚʝʥʪʫʘʣʥʦ ʧʦ ʥʘʣʦʟʠʤʘ ʠʥʚʝʩʪʠʪʦʨʘ ˂ʝ 

ʩʝ ʚʨʰʠʪʠ ʧʨʘˁʝ ʤʦʩʪʦʚʘ, ʫʢʦʣʠʢʦ ʪʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʠ ʪʣʘ ʜʦʟʚʦʣʝ, ʨʘʜʠ 

ʟʘʰʪʠʪʝ ʤʦʩʪʦʚʘ. 

 
 

ʄʦʩʪ ʩʣʦʙʦʜʝ 
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3.11. ɺʘʞʥʠ ʙʨʦʿʝʚʠ ʪʝʣʝʬʦʥʘ ɱʂʇ Ăʇʫʪñ 

 

ʈʋʄɽʅɸʏʂɸ 150/ʘ 

512-302 ʎɽʅʊʈɸʃɸ 

6311-661 ʎɽʅʊʈɸʃɸ 

6311-322 ɿʀʄʉʂɸ ʉʃʋɾɹɸ/ʌɸʂʉ 

512-317 ʅɸɹɸɺʂɸ 

6313-599 ʆɼɽɲɽɳɽ ʇʈʀʇʈɽʄɸ 

512-146 ʆɼɽɲɽɳɽ ʈɸɼʀʆʅʀʎɸ 

6313-741 
064/82-44-178 

ɻʈɸɫɽɺʀʅʉʂɸ ʆʇɽʈɸʊʀɺɸ 

6215-933 ɸʉʌɸʃʊʅɸ ɹɸɿɸ 

 

ʈʋʄɽʅɸʏʂɸ 110/ʘ 

512-136 ʎɽʅʊʈɸʃɸ 

512-178 ʎɽʅʊʈɸʃɸ 

6319-203 ɻɽʅɽʈɸʃʅʀ ɼʀʈɽʂʊʆʈ 

518-600 ʊɽʃɽʌʆʅ/ʌɸʂʉ 

064/82-44-102 ʄʆɹʀʃʅʀ 
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4.ɿʘʢˀʫʯʘʢ 
 

ɿʘʜʘʪʘʢ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʿʝ ʜʘ ʦʤʦʛʫ˂ʠ ʜʦʚʦˀʥʫ ʙʝʟʙʝʜʥʦʩʪ ʦʜʚʠʿʘˁʘ 

ʩʘʦʙʨʘ˂ʘʿʘ ʧʨʠ ʦʪʝʞʘʥʠʤ ʟʠʤʩʢʠʤ ʫʩʣʦʚʠʤʘ ʫ ʩʣʫʯʘʿʫ ʩʥʝʞʥʠʭ ʧʘʜʘʚʠʥʘ ʠ 

ʥʘʩʪʘʥʢʘ ʧʦʣʝʜʠʮʝ ʥʘ ʢʦʣʦʚʦʟʫ, ʘʣʠ ʩʚʝ ʚʠʰʝ ʩʝ ʧʨʠ ʦʙʘʚˀʘˁʫ ʪʝ ʘʢʪʠʚʥʦʩʪʠ 

ʤʦʨʘ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʦ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ.  

ʇʦʨʝʜ ʦʚʘ ʜʚʘ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʘ ʟʘʜʘʪʢʘ, ʟʠʤʩʢʘ ʩʣʫʞʙʘ ʤʦʨʘ ʜʘ ʙʫʜʝ 

ʝʢʦʥʦʤʠʯʥʘ, ʪʘʯʥʠʿʝ ʜʘ ʩʚʦʿʫ ʫʣʦʛʫ ʦʙʘʚˀʘ ʧʦ ʧʨʠʭʚʘʪˀʠʚʠʤ ʪʨʦʰʢʦʚʠʤʘ. 

ɱʘʚʥʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʜʫʟʝ˂ʝ Ăʇʫʪñ ʦʨʛʘʥʠʟʫʿʝ ʠ ʠʟʚʦʜʠ ʟʠʤʩʢʫ ʩʣʫʞʙʫ ʫ ʅʦʚʦʤ 

ʉʘʜʫ. ʇʣʘʥ ʨʘʜʘ ɿʠʤʩʢʝ ʩʣʫʞʙʝ ʩʘʯʠˁʘʚʘ ʩʝ ʪʘʢʦ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʘ 

ʧʨʦʭʦʜʥʦʩʪ ʩʚʠʭ ʧʫʪʝʚʘ ʦʜ ʚʠʪʘʣʥʦʛ ʟʥʘʯʘʿʘ ʟʘ ʛʨʘʜ, ʢʘʦ ʠ ʜʨʞʘʚʥʠʭ ʧʫʪʝʚʘ ʢʨʦʟ 

ʛʨʘʜ ʠ ʚʘʥ ʛʨʘʜʘ, ʢʦʿʠ ʩʫ ʫ ʥʘʜʣʝʞʥʦʩʪʠ ʦʜʨʞʘʚʘˁʘ ɱʂʇ Ăʇʫʪñ. 

ʅʘ ʦʩʥʦʚʫ ʠʩʢʫʩʪʘʚʘ ʠʟ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ ʠ ʩʪʚʘʨʥʠʭ ʧʦʪʨʝʙʘ ʛʨʘʜʘ, ɱʂʇ Ăʇʫʪñ 

ʩʤʘʪʨʘ ʜʘ ʥʝʤʘ ʜʦʚʦˀʘʥ ʙʨʦʿ ʚʦʟʠʣʘ ʠ ʤʘʰʠʥʘ, ʠʟ ʨʘʟʣʦʛʘ ʰʪʦ ʥʝʤʘ ʩʨʝʜʩʪʘʚʘ ʟʘ 

ʥʘʙʘʚʢʫ ʥʦʚʠʭ ʚʦʟʠʣʘ ʠ ʤʘʰʠʥʘ, ʿʝʨ ʥʠ ʩʪʘʨʝ ʥʝ ʤʦʞʝ ʜʘ ʟʘʤʝʥʠ ʩʘ ʥʦʚʠʤ. 

ʉʪʨʫʯʥʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ ʩʫ ʧʨʝʜʣʦʞʠʣʝ ʦʚʘʿ ʧʨʝʜʣʦʛ ʧʣʘʥʘ ʩʘ ʤʝʭʘʥʠʟʘʮʠʿʦʤ 

ʢʦʿʫ ʧʦʩʝʜʫʿʝ ʠ ʩʘ ʤʝʭʘʥʠʟʘʮʠʿʦʤ ʢʦʿʘ ʥʝʜʦʩʪʘʿʝ, ʜʘ ʙʠ ʩʝ ʠʟʚʨʰʠʦ ʜʘʪʠ ʟʘʜʘʪʘʢ, ʘ 

ʪʦ ʿʝ ʦʙʝʟʙʝʹʠʚʘˁʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ ʧʨʦʭʦʜʥʦʩʪʠ. ʈʘʟʣʦʟʠ ʟʘ ʜʦʧʫʥʫ ʚʦʟʥʦʛ ʠ 

ʤʘʰʠʥʩʢʦʛ ʧʘʨʢʘ ʩʫ ʩʣʝʜʝ˂ʠ: 

1. ʇʦʚʝ˂ʘˁʝ ʦʙʠʤʘ ʨʘʜʘ 

ʉʤʘʪʨʘ ʩʝ ʜʘ ʩʝ ʜʦʩʪʘ ʫʣʠʮʘ ʫ ʛʨʘʜʫ ʫ ʟʘʜˁʠʭ ʧʝʪ ʛʦʜʠʥʘ ʧʨʝʪʚʦʨʠʣʦ ʫ 

ʙʫʣʝʚʘʨʝ. ʀʟʛʨʘʹʝʥʝ ʩʫ ʥʦʚʝ ʘʫʪʦʙʫʩʢʝ ʣʠʥʠʿʝ, ʠʟʛʨʘʹʝʥʠ ʩʫ ʥʦʚʠ ʙʫʣʝʚʘʨʠ, 

ʰʢʦʣʝ, ʦʙʜʘʥʠʰʪʘ ʠ ʩʣ. 

 

2. ʉʘʦʙʨʘ˂ʘʿ ʫ ʛʨʘʜʫ 

ɻʫʩʪʠʥʘ ʩʘʦʙʨʘ˂ʘʿʘ ʿʝ ʫʚʝ˂ʘʥʘ ʟʘʜˁʠʭ ʛʦʜʠʥʘ ʠ ʥʘʿʚʠʰʝ ʫʪʠʯʝ ʥʘ ʙʨʟʠʥʫ 

ʢʨʝʪʘˁʘ ʠ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʪʝ ʠʟ ʪʦʛ ʨʘʟʣʦʛʘ ʪʨʝʙʘ ʫʤʘˁʠʪʠ ʜʫʞʠʥʝ ʤʘʨʰʫʪʘ. 

 

3. ʇʣʘʥʠʨʘˁʝ ʦʜʨʞʘʚʘˁʘ ʥʦʚʠʭ ʫʣʠʮʘ ʩʘ ʚʝ˂ʠʤ ʥʘʛʠʙʠʤʘ (ʉʨʝʤʩʢʘ ʩʪʨʘʥʘ) 

ʢʦʿʘ ʥʠʩʫ ʦʙʫʭʚʘ˂ʝʥʘ ʧʨʦʛʨʘʤʦʤ ʟʠʤʩʢʝ ʩʣʫʞʙʝ, ʘ ʪʨʝʙʘ ʠʭ ʦʜʨʞʘʚʘʪʠ ʟʙʦʛ 

ʦʩʪʘʣʠʭ ʢʦʤʫʥʘʣʥʠʭ ʫʩʣʫʛʘ. 

 

4. ʇʫʥʢʪ ʟʠʤʩʢʝ ʩʣʫʞʙʝ 



˔̉̍̒̋́ ̒̌̔̇̂́ ˶˗˜ ȵ˜̔̓Ȱ ˚̏̃̉ ˞́̅ ςπρςȾςπρσ  
 

~  89 ~  
 

ʈʘʜʠ ʙʨʞʝʛ ʠ ʝʢʦʥʦʤʠʯʥʠʿʝʛ ʨʘʜʘ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʩʤʘʪʨʘ ʩʝ  ʜʘ ʟʠʤʩʢʘ ʩʣʫʞʙʘ 

ʪʨʝʙʘ ʜʘ ʠʤʘ ʿʦʰ ʿʝʜʘʥ ʧʫʥʢʪ ʣʦʮʠʨʘʥ ʥʘ ʉʨʝʤʩʢʦʿ ʩʪʨʘʥʠ ʠʟ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʭ 

ʨʘʟʣʦʛʘ, ʢʘʦ ʠ ʨʘʟʣʦʛʘ ʧʨʘʟʥʦʛ  ʭʦʜʘ ʩʘ ʉʨʝʤʩʢʝ ʩʪʨʘʥʝ ʨʘʜʠ ʫʪʦʚʘʨʘ ʩʦʣʠ. 

 

 

5. ʉʪʘʨʦʩʪ ʚʦʟʠʣʘ, ʦʧʨʝʤʝ ʠ ʤʘʰʠʥʘ 

ʋ ʪʝʙʝʣʘʨʥʦʤ ʧʨʠʢʘʟʫ ʧʣʘʥʘ ʤʦʥʪʠʨʘˁʘ ʦʧʨʝʤʝ ʥʘ ʚʦʟʠʣʘ ʠ ʤʘʰʠʥʝ ʚʠʜˀʠʚʘ 

ʿʝ ʛʦʜʠʥʘ ʧʨʦʠʟʚʦʜˁʝ ʠʩʪʠʭ, ʢʦʿʝ ʿʝ ɱʂʇ Ăʇʫʪñ ʥʝʢʘʜʘ ʩʘʤ ʥʘʙʘʚˀʘʦ, ʘʣʠ ʟʙʦʛ 

ʥʝʜʦʩʪʘʪʢʘ ʩʨʝʜʩʪʘʚʘ ʚʠʰʝ ʥʠʿʝ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ʥʘʙʘʚˀʘʪʠ ʙʝʟ ʧʦʤʦ˂ʠ ʛʨʘʜʘ. 

 

6. ɱʂʇ Ăʇʫʪñ ʧʦʩʝʜʫʿʝ ʤʘʰʠʥʫ ʟʘ ʩʧʨʘʚˀʘˁʝ ʪʝʯʥʦʛ ʨʘʩʪʚʦʨʘ NaCl ʠʣʠ MgCl ʦʜ 

2000 ʣʠʪʘʨʘ ʟʘʧʨʝʤʠʥʝ, ʘʣʠ ʥʝʤʘ ʮʠʩʪʝʨʥʫ. ɼʦ ʩʘʜʘ ʩʝ ʥʠʿʝ ʨʘʟʤʠʰˀʘʣʦ ʦ 

ʪʦʿ ʪʝʤʠ ʠʟ ʨʘʟʣʦʛʘ ʣʦʢʘʮʠʿʝ ʧʨʝʜʫʟʝ˂ʘ ʿʝʨ ʥʠʿʝ ʩʪʘʣʥʦʛ ʢʘʨʘʢʪʝʨʘ. 

 

7. ʆʩʠʤ ʧʨʦʙʣʝʤʘ ʧʦʚʝ˂ʘˁʘ ʨʘʜʥʝ ʤʘʨʰʫʪʝ ʟʘ ʀʥʚʝʩʪʠʪʦʨʘ, ɻʨʘʜ ʅʦʚʠ  ʉʘʜ, 

ʧʦʚʝ˂ʘˁʝ ʦʙʠʤʘ ʨʘʜʘ ɱʂʇ  Ăʇʫʪñ ʠʤʘ ʠ ʧʨʝʤʘ ɱʇ Ăʇʫʪʝʚʠ ʉʨʙʠʿʝñ ʥʘ 

ʤʘʛʠʩʪʨʘʣʥʠʤ ʠ ʨʝʛʠʦʥʘʣʥʠʤ ʧʫʪʝʚʠʤʘ. ʅʘʠʤʝ, ʠʟ ʧʨʝʪʭʦʜʥʠʭ ʧʝʨʠʦʜʘ ɱʂʇ 

Ăʇʫʪñ ʩʢʣʘʧʘ ʫʛʦʚʦʨ ʦ ʟʘʤʝʥʠ ʜʝʦʥʠʮʘ ʩʘ ʧʨʝʜʫʟʝ˂ʝʤ ʟʘ ʧʫʪʝʚʝ Ăɹʘʯʢʘ ʇʫʪñ 

ʅʦʚʠ ʉʘʜ ʫʟ ʩʘʛʣʘʩʥʦʩʪ ɱʇ Ăʇʫʪʝʚʠ ʉʨʙʠʿʝñ. 

 

8. ɼʫʞʠʥʘ ʫʣʠʮʘ ʠ ʧʫʪʝʚʘ ʢʦʿʝ ʦʜʨʞʘʚʘ ɱʂʇ ñʇʫʪñ ʟʘ ʛʨʘʜ ʅʦʚʠ ʉʘʜ ʩʫ ʦʢʦ 

500ʢʤ. ʉʪʨʫʯʥʝ ʩʣʫʞʙʝ ɱʂʇ Ăʇʫʪñ-ʘ ˂ʝ ʜʦ ʢʨʘʿʘ ʛʦʜʠʥʝ ʜʘ ʦʜʨʝʜʝ ʪʘʯʥʝ 

ʜʫʞʠʥʝ ʫʣʠʮʘ ʢʘʦ ʠ ʫʢʫʧʥʝ ʧʦʚʨʰʠʥʝ ʨʘʜʠ ʜʘˀʝ ʦʙʨʘʜʝ ʩʪʘʪʠʩʪʠʯʢʠʭ 

ʧʦʜʘʪʘʢʘ ʟʘ ʧʦʪʨʝʙʝ ʟʠʤʩʢʝ ʩʣʫʞʙʝ. 

 

ʇʨʝʜʣʦʛ ʩʪʨʫʯʥʠʭ ʩʣʫʞʙʠ ɱʂʇ Ăʇʫʪñ ʟʘ ʰʪʦ ʙʝʟʙʝʜʥʠʿʝ ʦʜʚʠʿʘˁʝ ʩʘʦʙʨʘ˂ʘʿʘ ʢʨʦʟ 

ʥʘʩʝˀʝʥʘ ʤʝʩʪʘ  ʿʝ ʫʩʢʣʘʹʠʚʘˁʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʚʦʟʠʣʘ: 40 km/h ʢʨʦʟ ʥʘʩʝˀʝʥʘ 

ʤʝʩʪʘ (ʫʤʝʩʪʦ 50 km/h) ʢʘʦ ʥʘ ʜʨʞʘʚʥʠʤ ʧʫʪʝʚʠʤʘ II ʨʝʜʘ (ʠʟʚʘʥ ʥʘʩʝˀʝʥʠʭ 

ʤʝʩʪʘ), ʘ ʟʘ ʜʨʞʘʚʥʝ ʧʫʪʝʚʝ I ʨʝʜʘ 60 km/h. 
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ʅʦʚʠ ʉʘʜ, ʈʫʤʝʥʘʯʢʘ 150 ʘ 

 

 
 

ʄɸʈʐʈʋʊE ʉʆʃɽɳɸ ʀ ʏʀʐɴɽɳɸ ʉʅɽɻɸ ʉɸ 

ʉɸʆɹʈɸɴɸɱʅʀʎɸ 
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ʈʘʜ ʟʠʤʩʢʝ ʩʣʫʞʙʝ ʥʘ ʪʝʨʝʥʫ ʿʝ ʫʩʢʣʘʹʝʥ ʩʘ ʤʘʨʰʨʫʪʘʤʘ (ʧʨʘʚʮʠʤʘ ʢʨʝʪʘˁʘ) 

ʠ ʦʜʚʦʿʝʥ ʿʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʘʜʘ: 

1. ʉʆʃɽɳɽ 

2. ʏʀʐɴɽɳɽ 

 

1. ʉʦʣʝˁʝ ʩʘʦʙʨʘ˂ʘʿʥʠʮʘ: 

 

¶ ɺʨʰʠ ʩʝ ʥʘ ʦʩʥʦʚʫ ʜʚʘ ʧʨʠʦʨʠʪʝʪʘ ʠ ʪʦ: ʧʨʠʦʨʠʪʝʪ I ʥʘ ʢʘʨʪʘʤʘ ʮʨʚʝʥʘ ʙʦʿʘ, ʠ 

ʧʨʠʦʨʠʪʝʪ II ï ʧʣʘʚʘ ʙʦʿʘ; 

¶ ʋʣʠʮʝ ʢʦʿʝ ʩʝ ʚʦʜʝ ʢʘʦ ʦʩʪʘʣʝ ʫʣʠʮʝ ʠʣʠ ʧʨʠʦʨʠʪʝʪ III ʩʝ ʥʝ ʩʦʣʝ, ʫʛʣʘʚʥʦʤ ʩʝ 

ʯʠʩʪʝ ʘʢʦ ʠʤʘ ʤʦʛʫ˂ʥʦʩʪʠ ʠ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ; 

¶ ʄʦʩʪʦʚʠ ʩʝ ʪʨʝʪʠʨʘʿʫ ʫʛʣʘʚʥʦʤ ʩʘ ʪʝʯʥʠʤ ʨʘʩʪʚʦʨʦʤ MgCl ʧʦʩʝʙʥʦ ʄʦʩʪ 

ʩʣʦʙʦʜʝ ʠ ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ; 

¶ ʇʨʝ ʩʘʤʦʛ ʧʦʯʝʪʢʘ ʧʘʜʘʚʠʥʘ, ʚʦʟʠʣʠʤʘ ʢʦʿʘ ʠʤʘʿʫ ʦʧʨʝʤʫ ʩʘ ʪʝʯʥʠʤ ʨʘʩʪʚʦʨʦʤ 

NaCl ʚʨʰʠ ʩʝ ʧʨʝʚʝʥʪʠʚʥʦ ʧʦʩʠʧʘˁʝ, ʘ ʢʘʜʘ ʧʦʯʥʫ ʧʘʜʘʚʠʥʝ ʠ ʦʩʪʘʣʘ ʚʦʟʠʣʘ 

ʩʘ ʩʫʚʠʤ ʧʦʩʠʧʘˁʝʤ ʩʝ ʫʢˀʫʯʫʿʫ ʫ ʧʦʩʪʫʧʘʢ ʩʦʣʝˁʘ;  

¶ ʅʝʢʝ ʩʘʦʙʨʘ˂ʘʿʥʠʮʝ ʩʝ ʪʨʝʪʠʨʘʿʫ ʚʠʰʝ ʧʫʪʘ ʫ ʪʦʢʫ ʩʤʝʥʝ, ʠʟ ʚʠʰʝ ʨʘʟʣʦʛʘ : ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʩʪʝ ʧʘʜʘʚʠʥʘ, ʠʥʪʝʥʟʠʪʝʪʘ ʧʘʜʘʚʠʥʘ, ʰʠʨʠʥʝ ʧʦʩʠʧʘʯʘ, 

ʤʦʛʫ˂ʥʦʩʪʠ ʟʘʛʫʰʝˁʘ ʩʦʣʠ ʫ ʧʦʩʠʧʘʯʫ,... 

¶ ʇʦʪʨʝʙʥʦ ʿʝ ʫ ʰʪʦ ʿʝ ʤʦʛʫ˂ʝ ʢʨʘ˂ʝʤ ʨʦʢʫ ʧʦʩʫʪʠ ʩʘʦʙʨʘ˂ʘʿʥʠʮʝ ʜʘ ʙʠ ʩʝ ʰʪʦ 

ʫʩʧʝʰʥʠʿʝ ʯʠʩʪʠʦ ʩʥʝʛ ʩʘ ʧʦʚʨʰʠʥʝ ʢʦʣʦʚʦʟʘ; 

¶ ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʠʥʪʝʥʟʠʪʝʪʘ ʠ ʚʨʩʪʝ ʧʘʜʘʚʠʥʘ ʩʦʣʝˁʝ ʩʝ ʚʨʰʠ ʠʥʪʝʥʟʠʚʥʦ ʩʚʝ 

ʜʦʢ ʩʝ ʥʝ ʫʢʘʞʝ ʧʦʪʨʝʙʘ ʟʘ ʯʠʰ˂ʝˁʝʤ. 
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2. ʏʠʰ˂ʝˁʝ ʩʘʦʙʨʘ˂ʘʿʥʠʮʘ:  

 

¶ ʏʠʰ˂ʝˁʝ ʩʥʝʛʘ ʩʘ ʢʦʣʦʚʦʟʘ ʚʨʰʠ ʩʝ ʚʦʟʠʣʠʤʘ ʠ ʤʘʰʠʥʘʤʘ ʩʘ ʤʦʥʪʠʨʘʥʠʤ 

ʭʠʜʨʘʫʣʠʯʥʠʤ ʜʘʩʢʘʤʘ ʧʦ ʤʘʨʰʨʫʪʘʤʘ (ʧʨʘʚʮʠʤʘ ʢʨʝʪʘˁʘ); 

¶ ʏʠʰ˂ʝˁʘ ʩʥʝʛʘ ʩʝ ʚʨʰʝ ʯʠʤ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʠ ʪʦ ʩʥʝʛ ʜʦ 5ʮʤ ʥʘ ʢʦʣʦʚʦʟʫ ; 

¶ ʏʠʰ˂ʝˁʘ ʫʣʠʮʘ ʫ ʛʨʘʜʫ, ʧʦʩʝʙʥʦ ʙʫʣʝʚʘʨʘ, ʚʨʰʝ ʩʝ ʩʘ ʜʚʘ ʚʦʟʠʣʘ ʫʧʘʨʝʥʘ, ʘ 

ʪʨʝ˂ʫ ʪʨʘʢʫ ʠ ʪʨʘʢʝ ʩʢʨʝʪʘˁʘ ʣʝʚʦ ʠ ʜʝʩʥʦ ʥʘ ʨʘʩʢʨʩʥʠʮʘʤʘ ʚʨʰʠ ʩʝ ʫ ʜʨʫʛʦʤ 

ʢʨʫʛʫ ʨʘʜʘ; 

¶ ʇʦ ʧʨʝʩʪʘʥʢʫ ʧʘʜʘʚʠʥʘ ʠʣʠ ʩʤʘˁʝˁʫ ʠʥʪʝʥʟʠʪʝʪʘ ʧʘʜʘʚʠʥʘ, ʚʦʟʠʣʘ ʩʘ 

ʤʦʥʪʠʨʘʥʠʤ ʧʦʩʠʧʘʯʠʤʘ ʧʦʩʠʧʘʿʫ ʩʦ, ʘ ʚʦʟʠʣʘ ʟʘ ʯʠʰ˂ʝˁʘ ʠ ʛʨʘʹʝʚʠʥʩʢʝ 

ʤʘʰʠʥʝ ʚʨʰʝ ʯʠʰ˂ʝˁʝ ʧʦ ʪʘʢʦʟʚʘʥʦʤ III ʧʨʠʦʨʠʪʝʪʫ; 

¶ ʇʦʯʠʰ˂ʝʥ ʩʥʝʛ ʩʘ ʢʦʣʦʚʦʟʘ ʧʦ ʥʘʣʦʛʫ ʠʥʚʝʩʪʠʪʦʨʘ ˂ʝ ʩʝ ʩʘ ʦʜʨʝʹʝʥʠʭ ʣʦʢʘʮʠʿʘ 

ʫʪʦʚʘʨʘʪʠ ʠ ʦʜʚʦʟʠʪʠ ʥʘ ʜʝʧʦʥʠʿʫ; 

¶ ʅʘ ɺʘʨʘʜʠʥʩʢʦʤ ʤʦʩʪʫ ʿʝ ʧʨʝʜʚʠʹʝʥʦ ʠ ʨʫʯʥʦ ʫʢʣʘˁʘˁʝ ʩʥʝʛʘ, ʘʢʦ ʩʝ ʟʙʦʛ 

ʧʨʝʪʭʦʜʥʦ ʦʯʠʰ˂ʝʥʦʛ ʩʥʝʛʘ ʫʛʨʦʟʠ ʙʝʟʙʝʜʥʦʩʪ ʩʘʦʙʨʘ˂ʘʿʘ ʩʫʞʝˁʝʤ ʢʦʣʦʚʦʟʠʭ 

ʪʨʘʢʘ. 
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ʄʘʨʰʨʫʪʝ 

ʉʦʣʝˁʝ ʩʘʦʙʨʘ˂ʘʿʥʠʮʘ 
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ʉʆʃɽɳɽ 

ʄɸʈʐʈʋʊɸ ʙʨ. 1 

ʄɽʈʎɽɼɽʉ 

ʇʈʀʆʈʀʊɽʊ  I 

 

ʇʈɸɿɸʅ ʍʆɼ: ɱʂʇ Ăʇʋʊñ ʄʦʩʪ ʩʣʦʙʦʜʝ 

 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ:   ʄʦʩʪ ʩʣʦʙʦʜʝ (ʦʜ ʅʘʨʦʜʥʦʛ ʌʨʦʥʪʘ) " " ʪʫʥʝʣ " " ʠʟʣʘʟ ʥʘ 

ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ " " ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ " " ʪʫʥʝʣ " " ʄʦʩʪ ʩʣʦʙʦʜʝ " " ʫʣ. ʅʘʨʦʜʥʦʛ ʌʨʦʥʪʘ " " 

ʌʨʫʰʢʦʛʦʨʩʢʘ  (ʙʫʩ ʦʢʨʝʪʥʠʮʘ) " "  ʌʨʫʰʢʦʛʦʨʩʢʘ " " ʫʣ. ʅʘʨʦʜʥʦʛ ʌʨʦʥʪʘ " " ʄʦʩʪ ʩʣʦʙʦʜʝ 

" " ʪʫʥʝʣ " " ʠʟʣʘʟ ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ " " ʧʫʪ ʟʘ ʀʥʩʪʠʪʫʪ ʜʦ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʦʛ " " ʀʥʩʪʠʪʫʪʩʢʠ 

ʧʫʪ " " ʄʦʰʝ ʇʠʿʘʜʝ " " ɾʝʣʝʟʥʠʯʢʘ, ɿʤʘʿʝʚ ʊʨʛ " " ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ Ă" II-116 (ʜʦ ɼʫʥʘʚʩʢʝ 

ɼʠʚʠʟʠʿʝ) " "       II-116 " " ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ, ɿʤʘʿʝʚ ʊʨʛ " " ʂʘʨʘʹʦʨʹʝʚʘ " " ʦʙʠʣʘʟʥʠʮʘ " " 

ʇaʨʘʛʦʚʩʢʠ ʧʫʪ (ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ ʢʦʜ ʮʨʢʚʝ) " " ʇʘʨʘʛʦʚʩʢʠ ʧʫʪ " " ʜʝʚʠʿʘʮʠʿʘ ʇʘʨʘʛʦʚʩʢʦʛ 

ʧʫʪʘ ʥʘ ʈʫʤʩʢʠ ʧʫʪ " " ʜʝʚʠʿʘʮʠʿʘ " " ʇʘʨʘʛʦʚʩʢʠ ʧʫʪ " " ʦʙʠʣʘʟʥʠʮʘ " "  ʧʫʪ ʟʘ ʇʦʧʦʚʠʮʫ ʜʦ 

ʢʨʘʿʘ " " ʧʫʪ ʩʘ ʇʦʧʦʚʠʮʝ, ʙʫʩ ʦʢʨʝʪʥʠʮʘ ɺʦʿʥʦʚʘ " " ʦʙʠʣʘʟʥʠʮʘ " " ʀʚʝ ʃʦʣʝ ʈʠʙʘʨʘ, ɿʤʘʿʝʚ 

ʪʨʛ " " ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ " " ʨʘʜ ʥʘʩʪʘʚˀʘ ʥʘ ʩʚʠʤ ʜʝʚʠʿʘʮʠʿʘʤʘ ʄʠʰʝʣʫʢʘ ʠ II-116 

  

1. ʄʦʩʪ ʩʣʦʙʦʜʝ ʧʦ ʤʦʛʫ˂ʥʦʩʪʠ ʯʝʰ˂ʝ ʧʦʩʠʧʘʪʠ ʪʝʯʥʠʤ ʨʘʩʪʚʦʨʦʤ MgCl 
 

2. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ 
ʦʜʨʞʘʚʘ ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ ʠʩʪʠʭ. 

 

3. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 

 



 

~  95 ~  
 

 



 

~  96 ~  
 

 

ʉʆʃɽɳɽ 

 

ʄɸʈʐʈʋʊɸ ʙʨ. 2. 

ʄɽʈʎɽɼɽʉ 

ʇʈʀʆʈʀʊɽʊ  I 

 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ:  ɱʂʇ Ăʇʋʊñ " " ʇʘʨʪʠʟʘʥʩʢʘ " " ʊʝʤʝʨʠʥʩʢʘ " " 

ɺʝʥʠʟʝʣʦʩʦʚʘ " " ɹʝʦʛʨʘʜʩʢʠ ʢʝʿ " " ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ " " ʊʨʘʥ˅ʘʤʝʥʪ (II-116) " " 

ɼʫʥʘʚʩʢʝ ʜʠʚʠʟʠʿʝ " " ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ " "  ʂʘʨʣʦʚʘʯʢʠ ʜʨʫʤ ʜʦ ʅʘʚʠʧʘ " " 

ʂʘʨʣʦʚʘʯʢʠ ʜʨʫʤ " " ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ " " ɹʝʦʛʨʘʜʩʢʘ " " ʂʝʿ ʉʢʦʿʝʚʘʮʘ " " 

ʈʝˀʢʦʚʠ˂ʝʚʘ " " ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ " " ɼʫʥʘʚʩʢʝ ʜʠʚʠʟʠʿʝ " " II-116 (ʊʨʘʥ˅ʘʤʝʥʪ) 

" " ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ " " ɹʝʦʛʨʘʜʩʢʠ ʢʝʿ " " ɹʘʿʯʠ ɾʠʣʠʥʩʢʦʛ " " ʂʘ˂ʢʠ ʤʦʩʪ (ʇʫʪ 

ʐʘʿʢʘʰʢʦʛ ʦʜʨʝʜʘ) " " ʧʫʪ ʟʘ ʐʘʥʛʘʿ ʜʦ IV ʢʘʧʠʿʝ ʅʀʉ-ʘ, ʙʫʩ ʦʢʨʝʪʥʠʮʘ " " ʇʫʪ ʟʘ 

ʐʘʥʛʘʿ ʫʣʠʮʘ  VIII ʜʦ ʊɽ-ʊʆ " " ʫʣʠʮʘ VIII " " ʫʣʠʮʘ I " "  ʫʣʠʮʘ I " " ʧʫʪ ʟʘ ʅʦʚʠ 

ʉʘʜ " " ʂʘ˂ʢʠ ʤʦʩʪ " " ʠʩʧʦʜ ʤʦʩʪʘ " " ɹʘʿʯʠ ɾʠʣʠʥʩʢʦʛ " " ɹʝʦʛʨʘʜʩʢʠ ʢʝʿ, 

ʧʦʚʨʘʪʘʢ ʫ ʬʠʨʤʫ 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ ʠʩʪʠʭ. 

 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 



 

~  97 ~  
 

 



 

~  98 ~  
 

 

ʉʆʃɽɳɽ 

ʄɸʈʐʈʋʊɸ ʙʨ. 3. 

ʋʅʀʄʆɻ 

ʇʈʀʆʈʀʊɽʊ  I 

ʇʈɸɿɸʅ ʍʆɼ: ɱʂʇ ĂʇʫʪĂ ï  ʄʦʩʪ ʩʣʦʙʦʜʝ ï ʪʫʥʝʣ 

ʈʘʜ 1: 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ʊʫʥʝʣ " " ʄʠʰʝʣʫʢ " " ʈʫʤʩʢʠ ʧʫʪ " " ʅʦʚʘ ɸʫʪʦʙʫʩʢʘ ʩʪʘʥʠʮʘ " " 

ʈʫʤʩʢʠ ʧʫʪ " " ʄʠʰʝʣʫʢ " " ʠʟʣʘʟ ʧʨʝ ʪʫʥʝʣʘ ... 

ʈʘʜ 2: 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ʌʨʘˁʝ ʈʘʯʢʦʛ ʦʜ ʇʨʝʨʘʜʦʚʠ˂ʝʚʝ ʜʦ ʧʫʪʘ ʟʘ ɹʫʢʦʚʘʮ " " ʧʫʪ ʟʘ ɹʫʢʦʚʘʮ, 

ʣʠʥʠʿʘ ɻʨʘʩ-ʘ " "  ʇʫʪ ʟʘ ɹʫʢʦʚʘʮ " " ʂʨʘʿʠʰʢʘ  " " ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ " " ʌʨʘˁʝ ʐʪʝʬʘʥʦʚʠ˂ʘ 

(ʞ.ʩʪʘʥʠʮʘ) " " ʌʨʘˁʝ ʐʪʝʬʘʥʦʚʠ˂ʘ " " ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ " " ʈʝˀʢʦʚʠ˂ʝʚʘ " " ʐʝʥʦʠʥʘ ʜʦ 

ʇʦʙʝʜʝ " " ʐʝʥʦʠʥʘ  ʜʦ ʈʝˀʢʦʚʠ˂ʝʚʝ 

ʇʈʀʆʈʀʊɽʊ  II 

ʈʘʜ 1: 

ɹʦʮʢʝ, ʛʣʘʚʥʘ ʫʣʠʮʘ 

ʈʘʜ 2: ʅʦʚʠ ʃʝʜʠʥʮʠ: ʉʣʦʙʦʜʘʨʩʢʘ, ɿʤʘʿ ɱʦʚʠʥʘ " " ɫʫʨʹʝʚʜʘʥʩʢʘ, ɿʣʘʪʘʥʘ ʇʝʪʨʦʚʠ˂ʘ 

ʜʦ ʛʨʦʙˀʘ " " ɿʣʘʪʘʥʘ ʇʝʪʨʦʚʠ˂ʘ " " ɿʣʘʪʘʥʘ ʇʝʪʨʦʚʠ˂ʘ " " ɹʨʘʥʢʘ ʈʘʜʠʯʝʚʠ˂ʘ ʜʦ ɺʦʿʚʦʜʝ 

ʄʠʰʠ˂ʘ  " " ɹʨʘʥʢʘ ʈʘʜʠʯʝʚʠ˂ʘ  " " ɫʫʨʹʝʚʜʘʥʩʢʘ " " ɿʤʘʿ ɱʦʚʠʥʘ " " ʉʪʝʚʘʥʘ ʅʠʢʦʣʠ˂ʘ ʜʦ 

II 116 " " ʉʪʝʚʘʥʘ ʅʠʢʦʣʠ˂ʘ " " ɿʤʘʿ ɱʦʚʠʥʘ, ʉʣʦʙʦʜʘʨʩʢʘ ʜʦ ʌʨʫʰʢʦʛʦʨʩʢʝ   

ʈʘʜ 3: ʉʨʝʤʩʢʘ ʂʘʤʝʥʠʮʘ: ɹʨʘʥʠʩʣʘʚʘ ɹʫʢʫʨʦʚʘ (ʊʘʪʘʨʩʢʦ ʙʨʜʦ), ʉʚʝʪʦʟʘʨʘ ʄʠʣʝʪʠ˂ʘ, 

ɺʣʘʜʠʤʠʨʘ ʅʘʟʦʨʘ, ʅʦʚʦʩʘʜʩʢʘ, ʈʘʜʝ ʂʦʥʯʘʨʘ, ʉʣʘʚʢʘ ʈʦʜʠ˂ʘ. 

ʅɸʇʆʄɽʅɸ 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.).



 

~  99 ~  
 

 



 

~  100 ~  
 

 



 

~  101 ~  
 

 

 

ʉʆʃɽɳɽ 

 

ʄɸʈʐʈʋʊɸ ʙʨ. 4. 

ʂɸʄʀʆʅ 20ʪ, ɺʋʏɽʅʀ ʇʆʉʀʇɸʏ 

ʇʈʀʆʈʀʊɽʊ I 

 

ʇʈɸɿɸʅ ʍʆɼ: ɱʂʇ Ăʇʋʊñ ï ɿʤʘʿʝʚ ʪʨʛ, ʉʨʝʤʩʢʘ ʂʘʤʝʥʠʮʘ 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɿʤʘʿʝʚ ʪʨʛ  " " ʂʘʨʘʹʦʨʹʝʚʘ  " " ʇʫʪ ʟʘ ɹʝʦʯʠʥ (II 

116) " " ʙʫʩ ʦʢʨʝʪʥʠʮʘ ʟʘ ɹʦʮʢʝ " "  ʧʫʪ ʟʘ ʅʦʚʝ ʃʝʜʠʥʮʝ ʜʦ ʙʫʩ 

ʦʢʨʝʪʥʠʮʝ " " ʧʫʪ ʟʘ ʉʪʘʨʝ ʃʝʜʠʥʮʝ ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ " "  ʧʫʪ ʟʘ 

ʃʝʜʠʥʮʝ " " II-116 " " ʧʫʪ ʟʘ ʈʘʢʦʚʘʮ ʜʦ ʨʘʩʢʨʩʥʠʮʝ " " ʧʫʪ ʟʘ ʅʦʚʠ 

ʉʘʜ. 

 

ʇʦʚʨʘʪʘʢ ʫ ʬʠʨʤʫ 

 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 

 



 

~  102 ~  
 

 

 



 

~  103 ~  
 

 

 



 

~  104 ~  
 

 

 

 



 

~  105 ~  
 

 

ʉʆʃɽɳɽ 

ʄɸʈʐʈʋʊɸ ʙʨ. 5 

ɼɸʌ 

ʇʈʀʆʈʀʊɽʊ  I 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɱʂʇ ĂʇʫʪĂ" " ʈʫʤʝʥʘʯʢʘ " " ɹʫʣʝʚʘʨ ɱʘʰʝ ʊʦʤʠ˂ʘ " " ɹʫʣʝʚʘʨ 

ʆʩʣʦʙʦʹʝˁʘ " " ɹʫʣʝʚʘʨ ʅʘʨʦʜʥʦʛ ʌʨʦʥʪʘ " " ɹʫʩ ʦʢʨʝʪʠʮʘ " "  ɹʫʣʝʚʘʨ ʅʘʨʦʜʥʦʛ ʌʨʦʥʪʘ 

" " ɹʫʣʝʚʘʨ ʆʩʣʦʙʦʹʝˁʘ " " ɹʫʩ ʧʦʪʢʦʚʠʮʘ " " ɹʫʣʝʚʘʨ ʆʩʣʦʙʦʹʝˁʘ " " ɹʫʣʝʚʘʨ ʎʘʨʘ 

ʃʘʟʘʨʘ " " ʀʚʝ ɸʥʜʨʠ˂ʘ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ) " " ʀʚʝ ɸʥʜʨʠ˂ʘ " " ɹʫʣʝʚʘʨ ʎʘʨʘ ʃʘʟʘʨʘ " " ʂʝʿ 

ɾʨʪʘʚʘ ʈʘʮʠʿʝ " " ʊʨʛ ʅʝʟʥʘʥʦʛ ɱʫʥʘʢʘ " " ɹʫʣʝʚʘʨ ʄʠʭʘʿʣʘ ʇʫʧʠʥʘ " " ɾʘʨʢʘ ɿʨʝˁʘʥʠʥʘ " " 

ʉʪʨʘʞʠʣʦʚʩʢʘ  " " ɹʫʣʝʚʘʨ ʎʘʨʘ ʃʘʟʘʨʘ " "  ʌʨʫʰʢʦʛʦʨʩʢʘ ( ʙʫʩ ʦʢʨʝʪʥʠʮʘ )" " ʌʨʫʰʢʦʛʦʨʩʢʘ 

" " ɹʫʣʝʚʘʨ ʎʘʨʘ ʃʘʟʘʨʘ " " ɹʫʣʝʚʘʨ ʆʩʣʦʙʦʹʝˁʘ " " ʄʘʢʩʠʤʘ ɻʦʨʢʦʛ " " ʂʝʿ ɾʨʪʘʚʘ ʈʘʮʠʿʝ 

" " ɹʫʣʝʚʘʨ ʎʘʨʘ ʃʘʟʘʨʘ" "ʉʪʨʘʞʠʣʦʚʩʢʘ " "ɾʘʨʢʘ ɿʨʝˁʘʥʠʥʘ " " ɹʫʣʝʚʘʨ ʄʠʭʘʿʣʘ ʇʫʧʠʥʘ 

" "ʂʝʿ ɾʨʪʘʚʘ ʈʘʮʠʿʝ " " ʄʘʢʩʠʤʘ ɻʦʨʢʦʛ " " ɺʦʿʚʦʹʘʥʩʢʠʭ ɹʨʠʛʘʜʘ " " ʉʪʨʘʞʠʣʦʚʩʢʘ " " 

ʄʘʢʩʠʤʘ ɻʦʨʢʦʛ " " ɹʨʘ˂ʝ ʈʠʙʥʠʢʘʨ " " ɹʨʘʥʠʩʣʘʚʘ ʅʫʰʠ˂ʘ " " ɴʠʨʧʘʥʦʚʘ " " ɹʫʣʝʚʘʨ 

ʆʩʣʦʙʦʹʝˁʘ " " ʌʫʪʦʰʢʘ " " ɹʨʘ˂ʝ ʈʠʙʥʠʢʘʨ " " ɹʫʣʝʚʘʨ ʆʩʣʦʙʦʹʝˁʘ " " ɹʫʣʝʚʘʨ ɱʘʰʝ 

ʊʦʤʠ˂ʘ " " ʈʫʤʝʥʘʯʢʘ ɱʂʇ Ăʇʋʊñ 

ʇʈʀʆʈʀʊɽʊ II 

ʇʈɸɿɸʅ ʍʆɼ: ɱʂʇ ʇʋʊ, ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ ʜʦ ɺʦʿʚʦʜʝ ʉʪʝʧʝ " " 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɺʦʿʚʦʜʝ ʉʪʝʧʝ, ʈʝʞʠʿʩʢʘ ʪʨʘʢʘ ʄʘʣʘ ʇʨʠʚʨʝʜʘ ʜʦ ʂʥʝʟʘ 

ʄʠʣʦʰʘ" " ʈʝʞʠʿʩʢʘ ʪʨʘʢʘ" " ɺʦʿʚʦʜʝ ʉʪʝʧʝ " "ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ " " ʀʣʠʿʝ 

ɹʠʨʯʘʥʠʥʘ " " ɹʨʘʥʢʘ ɹʘʿʠ˂ʘ " " ɹʫʣʝʚʘʨ ɽʚʨʦʧʝ " " ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ " " ɱʘʥʢʘ 

ʏʤʝʣʠʢʘ " "ɹʨʘʥʢʘ ɹʘʿʠ˂ʘ " "ɹʨʘ˂ʝ ʇʦʧʦʚʠ˂ " " ʈʫʤʝʥʘʯʢʘ " " ʚʝʟʘ ʇʘʨʠʩʢʝ ʂʦʤʫʥʝ ( 

ɼʦʤ ɿʜʨʘʚˀʘ ) " "ʇʘʨʠʩʢʝ ʂʦʤʫʥʝ " "ɹʫʣʝʚʘʨ ɱʘʰʝ ʊʦʤʠ˂ʘ " "ɻʘʛʘʨʠʥʦʚʘ " "ɹʨʘʥʢʘ 

ɴʦʩʠ˂ʘ" "ʅʦʚʦʩʘʜʩʢʦʛ ʉʘʿʤʘ " " ʄʠʯʫʨʠʥʦʚʘ " " ʂʨʘˀʘ ʇʝʪʨʘ I " " ɻʘʛʘʨʠʥʦʚʘ 

" "ʆʤʣʘʜʠʥʩʢʦʛ ʇʦʢʨʝʪʘ " "ʇʘʨʠʩʢ ʂʦʤʫʥʝ " "ɹʫʣʝʚʘʨ ɱʘʰʝ ʊʦʤʠ˂ʘ " "ɱʘʥʢʘ 

ɺʝʩʝʣʠʥʦʚʠ˂ʘ " "ʀʣʠʿʝ ɹʠʨʯʘʥʠʥʘ " " ʧʦʚʨʘʪʘʢ ʫ ʬʠʨʤʫ 

ʅɸʇʆʄɽʅɸ: 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 

 



 

~  106 ~  
 

 

 



 

~  107 ~  
 

 

ʉʆʃɽɳɽ 

ʄɸʈʐʈʋʊɸ ʙʨ. 6 

ʄɽʈʎɽɼɽʉ 

ʇʈʀʆʈʀʊɽʊ  I 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɱʂʇ ĂʇʫʪĂ" " ʈʫʤʝʥʘʯʢʘ " " ʂʨʘˀʘ ʇʝʪʨʘ 1 " " ʂʠʩʘʯʢʘ 

" " ɱʦʚʘʥʘ ʉʫʙʦʪʠ˂ʘ " " ʋʩʧʝʥʩʢʘ " " ɹʫʣʝʚʘʨ ʄʠʭʘʿʣʘ ʇʫʧʠʥʘ " " ɺʘʨʘʜʠʥʩʢʠ 

ʤʦʩʪ " " ʠʩʧʦʜ ʤʦʩʪʘ " " ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ " " ʪʨʛ ʅʝʟʥʘʥʦʛ ʿʫʥʘʢʘ " " ɹʫʣʝʚʘʨ 

ʄʠʭʘʿʣʘ ʇʫʧʠʥʘ " " ʋʩʧʝʥʩʢʘ " " ɱʦʚʘʥʘ ʉʫʙʦʪʠ˂ʘ " " ʂʠʩʘʯʢʘ " " ɹʫʣʝʚʘʨ 

ʂʨʘˀʘ ʇʝʪʨʘ 1 " " ʍʘʿʜʫʢ ɺʝˀʢʦʚʘ " " ʌʫʪʦʰʢʘ " " ɱʝʚʨʝʿʩʢʘ " " ʋʩʧʝʥʩʢʘ  " " 

ʪʝʨʤʠʥʘʣ ʐʘʬʘʨʠʢʦʚʘ " " ɱʝʚʨʝʿʩʢʘ " "  ʌʫʪʦʰʢʘ " " ʎʘʨʘ ɼʫʰʘʥʘ " " ʀʚʝ 

ɸʥʜʨʠ˂ʘ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ) " " ʀʚʝ ɸʥʜʨʠ˂ʘ " " ʎʘʨʘ ɼʫʰʘʥʘ " " ʍʘʿʜʫʢ ɺʝˀʢʦʚʘ 

" " ʅʦʚʦʩʘʜʩʢʦʛ ʩʘʿʤʘ " " ɹʫʣʝʚʘʨ ʆʩʣʦʙʦʹʝˁʘ " " ʂʨʘˀʘ ʇʝʪʨʘ 1 " " ɹʨʘ˂ʝ 

ɱʦʚʘʥʜʠ˂ " " ɾʠʪʥʠ ʪʨʛ " " ɺʦʿʚʦʜʝ ɹʦʿʦʚʠ˂ʘ " " ɱʦʚʘʥʘ ʉʫʙʦʪʠ˂ʘ " " ʋʩʧʝʥʩʢʘ 

" " ɱʝʚʨʝʿʩʢʘ " " ɹʫʣʝʚʘʨ ʆʩʣʦʙʦʹʝˁʘ " " ʅʦʚʦʩʘʜʩʢʦʛ ʩʘʿʤʘ  " " ʍʘʿʜʫʢ 

ɺʝˀʢʦʚʘ " " ɹʫʣʝʚʘʨ ɱʘʰʝ ʊʦʤʠ˂ʘ " " ʂʠʩʘʯʢʘ " " ɱʦʚʘʥʘ ʉʫʙʦʪʠ˂ʘ " " ɺʦʿʚʦʜʝ 

ɹʦʿʦʚʠ˂ʘ " " ɾʠʪʥʠ ʪʨʛ " " ɹʨʘ˂ʝ ɱʦʚʘʥʜʠ˂ " " ɹʫʣʝʚʘʨ ʂʨʘˀʘ ʇʝʪʨʘ 1 " " 

ʂʠʩʘʯʢʘ " " ɹʫʣʝʚʘʨ ɱʘʰʝ ʊʦʤʠ˂ʘ " " ʈʫʤʝʥʘʯʢʘ, ɱʂʇ Ăʇʫʪñ  

 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 

 

 



 

~  108 ~  
 

 



 

~  109 ~  
 

 

           

                                    ʉʆʃɽɳɽ 

ʄɸʈʐʈʋʊɸ ʙʨ.7 

ʄɽʈʎɽɼɽʉ 

 

ʇʈʀʆʈʀʊɽʊ  I 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɱʂʇ ĂʇʫʪĂ" " ʈʫʤʝʥʘʯʢʘ " " ʧʨʦʜʫʞʝʪʘʢ ʂ. ʉʪʘʥʢʦʚʠ˂ʘ " " 

ʇʘʨʪʠʟʘʥʩʢʘ " " ʧʫʪ ʐʘʿʢʦʰʢʦʛ ʦʜʨʝʜʘ (ʂʘ˂ʢʠ ʤʦʩʪ) ʜʦ ʩʝʤʘʬʦʨʘ  " "  ʇʫʪ 

ʐʘʿʢʘʰʢʦʛ ʦʜʨʝʜʘ " " ʇʘʨʪʠʟʘʥʩʢʘ  " " ʧʨʦʜʫʞʝʪʘʢ ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ ʜʦ 

ʈʫʤʝʥʘʯʢʝ " " ʇʨʦʜʫʞʝʪʘʢ ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ " " ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ " " 

ʇʨʠʤʦʨʩʢʘ " " ʊʝʤʝʨʠʥʩʢʘ " " ʂʠʩʘʯʢʘ " " ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ " " ʧʫʪ ʅʇʆ " " 

ʀʥʜʫʩʪʨʠʿʩʢʘ " " ʧʨʦʜʫʞʝʪʘʢ ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ " " ʂʠʩʘʯʢʘ " " ʊʝʤʝʨʠʥʩʢʘ 

" " ʊʝʤʝʨʠʥʩʢʠ ʧʫʪ ʜʦ ʄɹ ʈʦʜʠ˂ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ) " " ʊʝʤʝʨʠʥʩʢʠ ʧʫʪ " " 

ʇʨʠʤʦʨʩʢʘ " "  ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ ʜʦ ɸʛʨʦʚʦʿʚʦʜʠʥʝ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ)  " "   

ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ " " ɱʝʛʨʠʯʢʘ " " ʇʨʦʣʝʪʝʨʩʢʘ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ ʢʦʜ ʩʪʘʨʦʛ ʂʦʪʝʢʩ 

ʇʨʦʜʫʢʪʘ) " " ʇʨʦʣʝʪʝʨʩʢʘ, ɱʝʛʨʠʯʢʘ " " ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ " " ʇʨʠʤʦʨʩʢʘ ʜʦ 

ʅʝʦʧʣʘʥʪʝ " "  ʇʨʠʤʦʨʩʢʘ " " ʧʫʪ ʟʘ ʂʦʪʝʢʩ ʇʨʦʜʫʢʪ " "         ʇʨʠʤʦʨʩʢʘ " " 

ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ " " ʧʫʪ ʅʇʆ " " ʇʨʠʚʨʝʜʥʠʢʦʚʘ ʜʦ ʅʝʦʙʫʩʘ  " " 

ʇʨʠʚʨʝʜʥʠʢʦʚʘ " " ʧʫʪ ʅʇʆ " " ʀʥʜʫʩʪʨʠʿʩʢʘ ʜʦ ʄʘʰʠʥʦʨʝʤʦʥʪʘ " " 

ʀʥʜʫʩʪʨʠʿʩʢʘ " " ʧʫʪ ʅʇʆ " " ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ " " ʇʨʠʤʦʨʩʢʘ " " ʂʣʠʩʘʥʩʢʠ ʧʫʪ 

" " ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ " " ʉʘʚʩʢʘ " "  ʊʝʤʝʨʠʥʩʢʘ " "  ʆʪʦʢʘʨʘ ʂʝʨʰʦʚʘʥʠʿʘ " "  

ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ " "  ʇʘʿʝ ʈʘʜʦʩʘʚˀʝʚʠ˂ʘ " "  ʏʝʥʝʿʩʢʘ " "  ʆʪʦʢʘʨʘ 

ʂʝʨʰʦʚʘʥʠʿʘ " " ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ " " ʧʦʚʨʘʪʘʢ ʫ ʬʠʨʤʫ 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 



 

~  110 ~  
 

 



 

~  111 ~  
 

 

ʉʆʃɽɳɽ 
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ʌɸʇ 26-28 

ʇʈʀʆʈʀʊɽʊ  I 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɱʂʇ ĂʇʫʪĂ" " ʈʫʤʝʥʘʯʢʘ " " ʂ. ʉʪʘʥʢʦʚʠ˂ʘ " " ɹʫʣʝʚʘʨ ɺʦʿʚʦʜʝ ʉʪʝʧʝ 

" " ɹʫʣʝʚʘʨ ʂʥʝʟʘ ʄʠʣʦʰʘ " " ʅʦʚʦʩʘʜʩʢʠ ʧʫʪ ʜʦ ɾʝʣʝʟʥʠʯʢʝ ʫʣʠʮʝ, ʌʫʪʦʛ, ʙʫʩ ʦʢʨʝʪʥʠʮʘ " " 

ʅʦʚʦʩʘʜʩʢʠ ʧʫʪ " " ʌʫʪʦʰʢʠ ʧʫʪ "" ʌʫʪʦʰʢʘ "" ɺʦʿʚʦʜʝ ʂʥʠ˂ʘʥʠʥʘ "" ʉʪʨʘʪʠʤʠʨʦʚʠ˂ʝʚʘ "" 

ʎʘʨʘ ɼʫʰʘʥʘ " " ʌʫʪʦʰʢʘ " " ʌʫʪʦʰʢʠ ʧʫʪ "" ɹʫʣʝʚʘʨ ʂʥʝʟʘ ʄʠʣʦʰʘ "" ɹʫʣʝʚʘʨ ɺʦʿʚʦʜʝ 

ʉʪʝʧʝ "" ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ "" ʈʫʤʝʥʘʯʢʘ "" ɹʨʘ˂ʝ ʇʦʧʦʚʠ˂ "" ʍʘ˅ʠ ʈʫʚʠʤʦʚʘ "" 

ʈʘʜʦʤʠʨʘ ʈʘʰʝ ʈʘʜʫʿʢʦʚʘ "" ɹʫʣʝʚʘʨ ɱʦʚʘʥʘ ɼʫʯʠ˂ʘ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ) " " ɱʦʚʘʥʘ ɼʫʯʠ˂ʘ "" 

ʈʘʰʝ ʈʘʜʫʿʢʦʚʘ "" ʍʘ˅ʠ ʈʫʚʠʤʘ "" ɹʨʘ˂ʝ ʇʦʧʦʚʠ˂ "" ʈʫʤʝʥʘʯʢʘ "" ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ 

" " ɹʫʣʝʚʘʨ ɺʦʿʚʦʜʝ ʉʪʝʧʝ "" ɹʘʪʝ ɹʨʢʠ˂ʘ "" ɹʫʣʝʚʘʨ ɱʦʚʘʥʘ ɼʫʯʠ˂ʘ, ʙʫʩ ʦʢʨʝʪʥʠʮʘ " " 

ɹʫʣʝʚʘʨ ɱʦʚʘʥʘ ɼʫʯʠ˂ʘ " " ɹʘʪʝ ɹʨʢʠ˂ʘ "" ɹʫʣʝʚʘʨ ɺʦʿʚʦʜʝ ʉʪʝʧʝ "" ɱʂʇ Ăʇʫʪñ 

 

 

ʇʈʀʆʈʀʊɽʊ  II 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɱʂʇ Ăʇʫʪñ " " ɹʫʣʝʚʘʨ ɺʦʿʚʦʜʝ ʉʪʝʧʝ ʨʝʞʠʿʩʢʘ ʪʨʘʢʘ ʤʘʣʝ ʧʨʠʚʨʝʜʝ 

" "  ɹʫʣʝʚʘʨ ʂʥʝʟʘ ʄʠʣʦʰʘ " " ʄʠʣʝʚʝ ʄʘʨʠ˂  " " ʄʦʤʯʠʣʘ ʊʘʧʘʚʠʮʝ ""  ɹʫʣʝʚʘʨ ʂʥʝʟʘ 

ʄʠʣʦʰʘ "" ʙʫʩ ʦʢʨʝʪʥʠʮʘ " "  ɹʫʣʝʚʘʨ ʂʥʝʟʘ ʄʠʣʦʰʘ "" ʉʝˀʘʯʢʠʭ ʙʫʥʘ ""  ɹʫʣʝʚʘʨ 

ʉʣʦʙʦʜʘʥʘ ɱʦʚʘʥʦʚʠ˂ʘ " " ɹʫʣʝʚʘʨ ɱʦʚʘʥʘ ɼʫʯʠ˂ʘ "" ɹʨʘ˂ʝ ɼʨʦˁʘʢ "" ʉʝˀʘʯʢʠʭ ʙʫʥʘ "" 

ɹʫʣʝʚʘʨ ʉʣʦʙʦʜʘʥʘ ɱʦʚʘʥʦʚʠ˂ʘ "" ʂʘ˂ʝ ɼʝʿʘʥʦʚʠ˂ʘ "" ɹʨʘ˂ʝ ɼʨʦˁʘʢ "" ɹʫʣʝʚʘʨ ɱʦʚʘʥʘ 

ɼʫʯʠ˂ʘ "" ɹʫʣʝʚʘʨ ʂʥʝʟʘ ʄʠʣʦʰʘ "" ɼʫʰʘʥʘ ɼʘʥʠʣʦʚʠ˂ʘ "" ɹʘʪʝ ɹʨʢʠ˂ʘ "" ɹʫʣʝʚʘʨ 

ɱʦʚʘʥʘ ɼʫʯʠ˂ʘ "" ɹʫʣʝʚʘʨ ʉʣʦʙʦʜʘʥʘ ɱʦʚʘʥʦʚʠ˂ʘ "" ɫʦʨʹʘ ʅʠʢʰʠ˂ʘ ɱʦʭʘʥʘ " " ɹʫʣʝʚʘʨ 

ɺʦʿʚʦʜʝ ʉʪʝʧʝ "" ɹʫʣʝʚʘʨ ɽʚʨʦʧʝ "" ʈʘʜʦʤʠʨʘ ʈʘʰʝ ʈʘʜʫʿʢʦʚʘ "" ʉʪʦʿʘʥʘ ʅʦʚʘʢʦʚʠ˂ʘ "" 

ɫʦʨʹʘ ʅʠʢʰʠ˂ʘ ɱʦʭʘʥʘ "" ɱʂʇ Ăʇʫʪñ 

 

ʅɸʇʆʄɽʅɸ: 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.).



 

~  112 ~  
 

 



 

~  113 ~  
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ʌɸʇ 20-21 

ʇʈʀʆʈʀʊɽʊ  I 

ʇʆʏɽʊɸʂ ʈɸɼɸ ɱʂʇ Ăʇʫʪñ  " " ʈʫʤʝʥʘʯʢʘ (ʢʨʫʞʥʠ ʪʦʢ) " " ɹʫʣʝʚʘʨ ɽʚʨʦʧʝ (ʜʦ ʢʨʫʞʥʦʛ 

ʪʦʢʘ ʎʘʨʘ ɼʫʰʘʥʘ) " "  ɹʫʣʝʚʘʨ ɽʚʨʦʧʝ " " ʈʫʤʝʥʘʯʢʘ "" ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ  " " ɹʫʣʝʚʘʨ 

ɺʦʿʚʦʜʝ ʉʪʝʧʝ " " ɹʫʣʝʚʘʨ ʉʣʦʙʦʜʘʥʘ ɱʦʚʘʥʦʚʠ˂ʘ " " ɺʨʰʘʯʢʘ "" ʉʦʤʙʦʨʩʢʠ ʙʫʣʝʚʘʨ "" 

ʌʫʪʦʰʢʠ ʧʫʪ "" ɹʫʣʝʚʘʨ ʉʣʦʙʦʜʘʥʘ ɱʦʚʘʥʦʚʠ˂ʘ "" ɹʫʣʝʚʘʨ ɺʦʿʚʦʜʝ ʉʪʝʧʝ "" ɹʫʣʝʚʘʨ 

ʂʥʝʟʘ ʄʠʣʦʰʘ "" ʉʦʤʙʦʨʩʢʠ ʙʫʣʝʚʘʨ "" ʌʝʿʝʰ ʂʣʘʨʝ "" ʂʦʪʦʨʩʢʘ "" ʍʝʨʦʿʘ ʇʠʥʢʠʿʘ "" 

ʀʚʝ ɸʥʜʨʠ˂ʘ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ) " "ʀʚʝ ɸʥʜʨʠ˂ʘ " " ʍʝʨʦʿʘ ʇʠʥʢʠʿʘ "" ʄʦʨʥʘʨʩʢʘ "" ɴʠʨʠʣʘ ʠ 

ʄʝʪʦʜʠʿʘ "" ɹʨʘʥʢʘ ɴʦʧʠ˂ʘ (ɸʜʠʮʝ) "" ɹʘˁʘʣʫʯʢʘ "" ʉʤʝʜʝʨʝʚʩʢʘ "" ʉʠʤʝ ʐʦʣʘʿʝ "" 

ɹʨʘʥʢʘ ɴʦʧʠ˂ʘ "" ɺʝʪʝʨʥʠʯʢʘ "" ɼʫʥʘʚʩʢʘ "" ʇʘʫʥʦʚʘ (ʆʐ ʄʘʨʠʿʝ ʊʨʘʥʜʘʬʠʣ) " "ʇʘʫʥʦʚʘ 

" " ɼʫʥʘʚʩʢʘ ʜʦ ʅʦʚʦʩʘʜʩʢʦʛ ʧʫʪʘ "" ʅʦʚʦʩʘʜʩʢʠ ʧʫʪ "" ʃʠʧʦʚ ɻʘʿ " "ʧʦʚʨʘʪʘʢ ʫ ʬʠʨʤʫ 

ʇʈʀʆʈʀʊɽʊ  II 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ʉʫʙʦʪʠʯʢʘ " " ɱʦʞʝʬ ɸʪʠʣʝ "" ɴʠʨʠʣʘ ʠ ʄʝʪʦʜʠʿʘ (ʢʨʫʞʥʠ ʪʦʢ) " "     

ɴʠʨʠʣʘ ʠ ʄʝʪʦʜʠʿʘ " " ʌʝʿʝʰ ʂʣʘʨʝ "" ʉʪʘʥʦʿʘ ɻʣʘʚʘʰʘ "" ʉʝʥʪʝʣʝʢʠ ʂʦʨʥʝʣʘ "" ɴʠʨʠʣʘ ʠ 

ʄʝʪʦʜʠʿʘ "" ʐʘʨʧʣʘʥʠʥʩʢʘ "" ʉʪʘʥʦʿʘ ɻʣʘʚʘʰʘ " " ʌʝʿʝʰ ʂʣʘʨʝ " " ʇʝʪʝʬʠ ʐʘʥʜʦʨʘ "" 

ʀʣʘʨʠʦʥʘ ʈʫʚʘʨʮʘ "" ʉʪʝʚʘʥʘ ʍʣʘʜʥʦʛ "" ʉʪʝʚʘʥʘ ʄʦʤʯʠʣʦʚʠ˂ʘ "" ʉʪʝʚʘʥʘ ɼʝʿʘʥʘ "" 

ɸʥʹʝ ʈʘʥʢʦʚʠ˂ "" ʉʪʝʚʘʥʘ ʍʣʘʜʥʦʛ "" ʀʣʘʨʠʦʥʘ ʈʫʚʘʨʮʘ "" ɱʦʚʘʥʘ ʇʦʧʦʚʠ˂ʘ "" 

ʉʫʙʦʪʠʯʢʘ "" ʌʫʪʦʰʢʠ ʧʫʪ "" ʌʫʪʦʰʢʘ "" ʎʘʨʘ ɼʫʰʘʥʘ "" ʃʘʟʝ ʅʘʥʯʠ˂ʘ "" ɹʫʣʝʚʘʨ 

ɽʚʨʦʧʝ "" ʌʫʪʦʰʢʠ ʧʫʪ "" ʉʪʝʚʘʥʘ ʍʨʠʩʪʠ˂ʘ "" ɸʥʹʝ ʈʘʥʢʦʚʠ˂ "" ɹʨʘ˂ʝ ɼʨʦˁʘʢ "" 

ɹʫʣʝʚʘʨ ɱʦʚʘʥʘ ɼʫʯʠ˂ʘ "" ʈʘʜʦʤʠʨʘ ʈʘʰʝ ʈʘʜʫʿʢʦʚʘ "" ɺʣʘʜʠʢʝ ɴʠʨʠ˂ʘ "" ɹʫʣʝʚʘʨ 

ʉʣʦʙʦʜʘʥʘ ɱʦʚʘʥʦʚʠ˂ʘ "" ʧʦʚʨʘʪʘʢ ʫ ʬʠʨʤʫ 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 

 



 

~  114 ~  
 

 



 

~  115 ~  
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ʀɺɽʂʆ 

ʇʈʀʆʈʀʊɽʊ  I 

ʇʈɸɿɸʅ ʍʆɼ: ɱʂʇ Ăʇʫʪñ " " ʈʫʤʝʥʘʯʢʘ, ʢʨʫʞʥʠ ʪʦʢ, ɹʫʣʝʚʘʨ ɽʚʨʦʧʝ 

ʈɸɼ 1:   ʈʫʤʝʥʘʯʢʠ ʧʫʪ  " " ʥʘʜʚʦʞˁʘʢ " " ʥʘʜʚʦʞˁʘʢ "" ʈʫʤʝʥʘʯʢʠ ʧʫʪ, ʢʨʫʞʥʠ ʪʦʢ  " "  

 ʈʫʤʝʥʘʯʢʠ ʧʫʪ " " ʨʝʞʠʿʩʢʘ ʪʨʘʢʘ ʅʦʚʦʛ ʛʨʦʙˀʘ "" ʉʘʿʣʦʚʦ "" ʫʣʠʮʘ XXVIII "" ʉʘʿʣʦʚʦ 

ʜʦ ʈʫʤʝʥʘʯʢʦʛ ʧʫʪʘ Ӟ  

ʈɸɼ 2:    ɸʚʠʿʘʪʠʯʘʨʩʢʘ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ) " " ɱʘʥʢʘ ʏʤʝʣʠʢʘ ʜʦ ʦʙʜʘʥʠʰʪʘ 

ʈɸɼ 3:    ʄʠʣʝʥʢʘ ɻʨʯʠ˂ʘ " " ʆʙʣʘʯʠ˂ʘ ʈʘʜʘ "" ɱʘʥʢʘ ʏʤʝʣʠʢʘ ʜʦ ʂʦʨʥʝʣʠʿʘ ʉʪʘʥʢʦʚʠ˂ʘ 

ʈɸɼ 4:    ɱʦʚʘʥʘ ʎʚʠʿʠ˂ʘ " " ɻʫʥʜʫʣʠ˂ʝʚʘ "" ɱʘʰʝ ʀʛˁʘʪʦʚʠ˂ʘ ʙʫʩ ʦʢʨʝʪʥʠʮʘ "" 

ʂʦʩʦʚʩʢʘ "" ʄʘʨʢʘ ʄʠˀʘʥʦʚʘ "" ɹʝʦʛʨʘʜʩʢʠ ʢʝʿ "" ʄʠʣʦʰʘ ɹʘʿʠ˂ʘ "" ʊʨʛ ʈʝʧʫʙʣʠʢʝ "" 

ʂʦʩʦʚʩʢʘ "" ʄʘʨʢʘ ʄʠˀʘʥʦʚʘ "" ɹʝʦʛʨʘʜʩʢʠ ʢʝʿ "" ɽʧʠʩʢʦʧʘ ɺʠʩʘʨʠʦʥʘ "" ɹʝʦʛʨʘʜʩʢʠ ʢʝʿ, 

ʜʝʚʠʿʘʮʠʿʘ ʜʨʫʤʩʢʦ-ʞʝʣʝʟʥʠʯʢʦʛ ʤʦʩʪʘ (ʩʚʠ ʥʘʚʦʟʠ) 

 

 

ʇʈʀʆʈʀʊɽʊ  II 

ʈɸɼ 1:    ʊʝʦʜʦʨʘ ʄʘʥʜʠ˂ʘ (ʜʦ ʄʋʇ ʐʘʿʢʘʰʢʘ), ɻʨʘʥʠʯʘʨʩʢʘ, ʐʘʿʢʘʰʢʘ, ɹʘʣʢʘʥʩʢʘ ʢʦʜ 

ʊʝʤʧʘ, ʜʝʚʠʿʘʮʠʿʘ ʂʘ˂ʢʦʛ ʤʦʩʪʘ 

ʈɸɼ 2:    ɫʦʨʹʘ ʈʘʿʢʦʚʠ˂ʘ, ɱʫʛ ɹʦʛʜʘʥʘ, ɹʨʘʥʢʘ ʈʘʜʠʯʝʚʠ˂ʘ, ʂʘʨʘʹʦʨʹʝʚʘ, ʉʘʚʝ 

ɫʠʩʘʣʦʚʘ, ɹʝʣʝ ˁʠʚʝ, ɸʣʤʘʰʢʘ, ɼʦʩʠʪʝʿʝʚʘ 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.).



 

~  116 ~  
 

 



 

~  117 ~  
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ʄʋʃʊʀʂɸʈ 

 

ʈɸɼ 1:    ɼʝʚʠʿʘʮʠʿʘ (ʥʘʚʦʟʠ) ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ ʩʘ ʦʙʝ ʩʪʨʘʥʝ ɼʫʥʘʚʘ 

 

ʈɸɼ 2:   ʇʝʪʨʦʚʘʨʘʜʠʥʩʢʘ ʪʚʨʹʘʚʘ 

 

ʈɸɼ 3:    ʌʨʘˁʝ ʉʪʝʬʘʥʦʚʠ˂ʘ 

 

ʈɸɼ 4:    ɹʣʦʢ ɺʠʣʘ ʇʝʪʨʦʚʘʨʘʜʠʥ... 

 

ʈɸɼ 5:    ɹʫʢʦʚʘʮ: ʂʘʨʘʹʦʨʹʝʚʘ " " 22 ɸʚʛʫʩʪ (ʚʠʩʦʢʠ ʰʘʭʪʦʚʠ) " " ʊʨʛ ɾʨʪʘʚʘ ɻʝʥʦʮʠʜʘ 

(ʦʢʨʝʪʘˁʝ ʥʘ ʂʘʨʘʹʦʨʹʝʚʦʿ), ʊʨʛ ɾʨʪʘʚʘ ɻʝʥʦʮʠʜʘ " " ʉʚʝʪʦʟʘʨʘ ʄʠʣʝʪʠ˂ʘ " " ɹʨʘʥʢʘ 

ʈʘʜʠʯʝʚʠ˂ʘ  " " ʂʘʨʘʹʦʨʹʝʚʘ " "  ɺʠʜʦʚʜʘʥʩʢʘ, ʂʨʘˀʘ ʇʝʪʨʘ ʜʦ ʂʘʨʘʹʦʨʹʝʚʝ " " ʂʨʘˀʘ 

ʇʝʪʨʘ " " ɺʠʜʦʚʜʘʥʩʢʘ " " ʇʘʨʪʠʟʘʥʩʢʠ ʧʫʪ  " "ʐʢʦʣʩʢʘ 

 

ʈɸɼ 6:      ɹʦʞʠʜʘʨʘ ɸ˅ʠʿʝ (ʉʘʜʦʚʠ): ɹʨʘʥʢʘ ʄʠˁʢʦʚʠ˂ʘ, ʄʝʰʝ ʉʝʣʠʤʦʚʠ˂, ɺʣʘʜʠʩʣʘʚʘ 

ʇʝʪʢʦʚʠ˂ʘ ɼʠʩʘ, ʄʠʣʝʥʘ ʇʘʚʣʦʚʠ˂ ɹʘʨʠʣʠ, ʊʝʰʘʥʘ ʇʦʜʨʫʛʦʚʠ˂ʘ 

ʅɸʇʆʄɽʅɸ: 

 

1. ʉʚʘʢʠ ʧʨʝʣʘʟ ʧʨʝʢʦ ɺʘʨʘʜʠʥʩʢʦʛ ʤʦʩʪʘ ʪʨʝʪʠʨʘʪʠ ʪʝʯʥʠʤ ʨʘʩʪʚʦʨʦʤ MgCl.  
2. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʯʠʰ˂ʝˁʝ ʠ ʩʦʣʝˁʝ. 

3. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 

 



 

~  118 ~  
 

 

 



 

~  119 ~  
 

 



 

~  120 ~  
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ʄʋʃʊʀʂɸʈ 

 

ʈɸɼ 1: ʊʫʥʝʣ " " ʠʟʣʘʟ ʥʘ ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ  " " ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ  " " ʇʫʪ ɼʨ. ɻʦʣʜʤʘʥʘ ʜʦ 

ʫʣʘʟʘ ʟʘ ʂʘʨʜʠʦʚʘʩʢʫʣʘʨʥʝ ʙʦʣʝʩʪʠ " " ʇʫʪ ɼʨ. ɻʦʣʜʤʘʥʘ " "  ʄʦʰʝ ʇʠʿʘʜʝ " " ʄʘʿʦʨʘ ʊʝʧʠ˂ʘ 

" " ɼʨ. ʂʝʪʨʠʥ ʄʘʢʩʬʝʣ ʜʦ ʈʫʤʩʢʦʛ ʧʫʪʘ " " ɼʨ. ʂʝʪʨʠʥ ʄʘʢʩʬʝʣ  " "ʄʘʿʦʨʘ ʊʝʧʠ˂ʘ " " ʄʦʰʝ 

ʇʠʿʘʜʝ  " " ʄʘʨʢʘ ʆʨʘʰʢʦʚʠ˂ʘ 

 

ʈɸɼ 2:  ɼʝʚʠʿʘʮʠʿʝ ʄʠʰʝʣʫʢ II116 ʧʫʪ ʅʦʚʠ ʉʘʜ ï ɹʝʯʠʥ 

 

ʈɸɼ 3:  ʉʚʝʪʦʩʘʚʩʢʘ, ʀʚʘʥʘ ɻʦʨʘʥʘ ʂʦʚʘʯʠ˂ʘ, ɻʘʚʨʠʣʘ ʇʨʠʥʮʠʧʘ, ʉʪʝʚʘʥʘ ʇʝʪʨʦʚʠ˂ʘ 

ɹʨʠʣʘ, ʉʝʜʤʝ ɺʦʿʚʦʹʘʥʩʢʝ ɹʨʠʛʘʜʝ, ɿʤʘʿ ɱʦʚʠʥʘ, ʉʚʝʪʦʟʘʨʘ ʄʘʨʢʦʚʠ˂ʘ, ɼʚʦʨ (ɼʝʯʠʿʝ ʩʝʣʦ), 

ɺʫʢʘ ʂʘʨʘ˅ʠ˂ʘ, ʐʢʦʣʩʢʘ, ɼʫʥʘʚʩʢʘ, ʌʨʫʰʢʦʛʦʨʩʢʘ, 23 ʆʢʪʦʙʘʨ, ʂʥʝʟʘ ʄʠʭʘʿʣʘ, ɺʦʿʚʦʜʝ 

ʄʠʰʠ˂ʘ, ɺʦʿʠʥʦʚʘ, ɹʨʘʥʢʘ ɴʦʧʠ˂ʘ, ʄʠʣʦʰʘ ʆʙʠʣʠ˂ʘ, ʇʘʨʪʠʟʘʥʩʢʘ 

 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ʉʚʘʢʠ ʧʨʝʣʘʟ ʧʨʝʢʦ ʄʦʩʪʘ ʩʣʦʙʦʜʝ, ʦʙʝ ʢʦʣʦʚʦʟʥʝ ʪʨʘʢʝ ʪʨʝʪʠʨʘʪʠ ʪʝʯʥʠʤ 
ʨʘʩʪʚʦʨʦʤ MgCl.  

2. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

3. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 

 



 

~  121 ~  
 

 



 

~  122 ~  
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ʀɺɽʂʆ (ʇʆʉʀʇɸʏ) 

 

ʈɸɼ 1: ɼʨʠʥʩʢʘ, ʄʠʢʦʣʝ ʂʦʯʠʰʘ, ʇʦʢʨʘʿʠʥʩʢʘ ʙʦʣʥʠʮʘ, ɼʝʯʠʿʘ ʙʦʣʥʠʮʘ, 

ʧʨʠʣʘʟ ɼʦʤʫ ʟʜʨʘʚˀʘ ʃʠʤʘʥ ʦʜ ɹʘʣʟʘʢʦʚʝ ʜʦ ʫʣʘʟʘ ʍʠʪʥʝ ʇʦʤʦ˂ʠ, ʄʘʿʝʚʠʯʢʘ, 

ʜʚʦʨʠʰʪʝ ʧʦʨʦʜʠʣʠʰʪʘ ɹʝʪʘʥʠʿʘ, ʄʘʿʝʚʠʯʢʘ, ʄʘʨʦʜʠ˂ʝʚʘ, ɹʦʛʜʘʥʘ ɻʘʨʘʙʘʥʜʠʥʘ, 

ʧʨʠʣʘʟ ɼʦʤʫ ʟʜʨʘʚˀʘ ɿʤʘʿ ʆʛˁʝʥʘ ɺʫʢʘ ʦʜ ʂʨʘˀʝʚʠ˂ʘ ʄʘʨʢʘ 

 

ʈɸɼ2: ʉʘʚʝ ʂʦʚʘʯʝʚʠ˂ʘ, ɹʝʨʠʩʣʘʚʘ ɹʝʨʠ˂ʘ (ʧʘʨʢʠʥʛ ʢʦʜ ʦʙʜʘʥʠʰʪʘ), 

ʂʨʘˀʝʚʠ˂ʘ ʄʘʨʢʘ, ɼʠʤʠʪʨʠʿʘ ɸʚʨʘʤʦʚʠ˂ʘ, ʉʣʦʚʘʯʢʘ, ʍʠʣʘʥʜʘʨʩʢʘ, ɺʫʢʘ 

ʂʘʨʘ˅ʠ˂ʘ (ɺʘʪʨʦʛʘʩʥʠ ʜʦʤ), ɳʝʛʦʰʝʚʘ, ʊʨʠʬʢʦʚʠ˂ʝʚ ʪʨʛ, ʄʠʣʝʪʠ˂ʝʚʘ, 

ʅʠʢʦʣʘʿʝʚʩʢʘ, ɫʫʨʝ ɱʘʢʰʠ˂ʘ, ɻʨʯʢʦʰʢʦʣʩʢʘ, ʇʘʰʠ˂ʝʚʘ, ʊʨʛ ʄʘʨʠʿʝ ʊʨʘʥʜʘʬʠʣ, 

ɿʣʘʪʥʝ ɻʨʝʜʝ, ɫʦʨʹʘ ɱʦʚʘʥʦʚʠ˂ʘ, ɼʘʥʠʯʠ˂ʝʚʘ, ʃʦʚ˂ʘʥʩʢʘ 

 

ʈɸɼ3: ʅʘʜʚʦʞˁʘʢ ʟʘ ʈʫʤʝʥʢʫ ï ʢʦʜ ʄʘʪʠʿʝʚʠ˂ʘ                 

 

ʈɸɼ 4: ɹʘʥʘʪʩʢʘ, ʌʠʣʠʧʘ ʌʠʣʠʧʦʚʠ˂ʘ, ʙʨʘ˂ʝ ʄʦʛʠʥ, ʂʘʣʤʘ ʃʘʥʛʘ, ʉʦʣʫʥʩʢʘ 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ʇʦ ʧʦʪʨʝʙʠ ʩʦʣʠʪʠ ʤʦʩʪʦʚʝ ʥʘ ʢʘʥʘʣʫ ɼʊɼ. 
2. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 



 

~  123 ~  
 

 

 



 

~  124 ~  
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ɹʆʅɽʊʀ 

 

ʈɸɼ 1: ʊʨʛ ʄʣʘʜʝʥʘʮʘ, ɾʝʣʝʟʥʠʯʢʘ " " ʉʨʝʤʩʢʘ " " ɼ. ʊʫʮʦʚʠ˂ʘ 

(ʜʦ ɹʫʣ. ʆʩʣʦʙʦʹʝˁʘ) " " ɼ. ʊʫʮʦʚʠ˂ʘ " " ʉʨʝʤʩʢʘ " " ʃʘʟʝ ʂʦʩʪʠ˂ʘ 

" " ʇʝʪʨʘ ɼʨʘʧʰʠʥʘ " " ɹ. ʆʩʣʦʙʦʹʝˁʘ " " ʃʘʟʝ ʂʦʩʪʠ˂ʘ " " ʇʝʪʨʘ 

ɼʨʘʧʰʠʥʘ " " ʇʦʰʪʘʥʩʢʘ " " ʊʨʛ ʄʣʘʜʝʥʘʮʘ " " ʉʨʝʤʩʢʘ " " ɺ. 

ʉʪʘʿʠ˂ʘ " " ʄ. ɸʥʪʠ˂ʘ " " ʊʨʛ ʌʝʭʝʨ ʌʝʨʝʥʮʘ " " ʄ. ɻʦʨʢʦʛ " " 

ʉʫʪʿʝʩʢʘ " " ʈʘʜʥʠʯʢʘ " " ʂʝʿ ɾʨʪʘʚʘ ʈʘʮʠʿʝ " " ɹ. ʎʘʨʘ ʃʘʟʘʨʘ " " ʉ. 

ʄʫʩʠ˂ʘ " " ɱ. ɫʦʨʹʝʚʠ˂ʘ " " ʉʪʝʚʘʥʘ ɹʨʘʥʦʚʘʯʢʦʛ " " ʄ. ɻʦʨʢʦʛ " " ɱ. 

ɫʦʨʹʝʚʠ˂ʘ " " ʇʣʘʪʦʥʦʚʘ " " ɾ. ɿʨʝˁʘʥʠʥʘ " " ʨʝʞʠʿʩʢʘ ʪʨʘʢʘ ʀ. ɺ. 

ɺʦʿʚʦʜʠʥʝ ( ɹʫʣ. ʄ. ʇʫʧʠʥʘ) " " ɱ. ɫʦʨʹʝʚʠ˂ʘ " " ʨʝʞʠʿʩʢʘ ʪʨʘʢʘ ʀ. ɺ. 

ɺʦʿʚʦʜʠʥʝ " " ɾ. ɿʨʝˁʘʥʠʥʘ " " ʄʦʜʝʥʝ " " ʀ. ʆʛˁʘʥʦʚʠ˂ʘ " " ʀʩʝ 

ɹʘʿʠ˂ʘ " " ʀʛˁʘʪʘ ʇʘʚʣʘʩʘ " " ʂ. ɼʘʥʠʣʘ " " ʀʩʝ ɹʘʿʠ˂ʘ " " ɼʫʥʘʚʩʢʘ 

" " ɹ. ʂʝʿ " " ʊʨʛ ʅʝʟʥʘʥʦʛ ɱʫʥʘʢʘ " " ʀ. ʃʦʣʝ ʈʠʙʘʨʘ " " ɼʫʥʘʚʩʢʘ " " 

ɹ. ʂʝʿ " " ʈʘʜʥʠʯʢʘ " " ʉ. ʄʘʨʠʥʢʦʚʠ˂ " " ɹʫʣ. ʄ. ʇʫʧʠʥʘ " " ʂʝʿ 

ɾʨʪʘʚʘ ʈʘʮʠʿʘ " " ɹʫʣ. ʎʘʨʘ ʃʘʟʘʨʘ " " ʌʨʫʰʢʦʛʦʨʩʢʘ " " ɹʫʣ. 

ʅʘʨʦʜʥʦʛ ʌʨʦʥʪʘ " " ɼ. ɹʨʘʰʦʚʘʥʘ " " ʈʝʩʘʚʩʢʘ " " ʈʘʚʘʥʠʯʢʘ ʜʦ 

ʅʘʨʦʜʥʦʛ ʌʨʦʥʪʘ, ʧʦʚʨʘʪʘʢ ʫ ʬʠʨʤʫ. 

ʅɸʇʆʄɽʅɸ: 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦˀʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦˀʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 

 



 

~  125 ~  
 

 

 



 

~  126 ~  
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ʂɸʄʀʆʅ 20ʪ, ɺʫʯʝʥʠ ʧʦʩʠʧʘʯ 

 

ʇʈɸɿɸʅ ʍʆɼ: ɱʂʇ Ăʇʋʊñ ʜʦ ʥʘʜʚʦʞˁʘʢʘ ʥʘ ʈʫʤʝʥʘʯʢʦʤ ʧʫʪʫ 

ʇʆʏɽʊɸʂ ʈɸɼɸ:   ʅʘʜʚʦʞˁʘʢ, ʈʫʤʝʥʘʯʢʠ ʧʫʪ " "  ʈʫʤʝʥʢʘ ( ʫʣ. 

ʆʩʣʦʙʦʹʝˁʘ) " " ʇʘʨʪʠʟʘʥʩʢʘ " " ʧʫʪ ʟʘ ʂʠʩʘʯ " " 13. ʆʢʪʦʙʘʨ " " ɼʨ. 

ɱʘʥʘ ɻʦʤʙʘʨʘ " " ɾʝʣʝʟʥʠʯʢʘ " " ɺʠʥʦʛʨʘʜʘʨʩʢʘ " "ɱʘʥʘ ʂʦʣʘʨʘ " " 

ʄʠʭʘʠʣʘ ʂʘʨʜʝʣʠʩʘ (ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ) " " ʄʠʭʘʿʣʘ ʂʘʨʜʝʥʘʩʘ " " 

ɺʠʥʦʛʨʘʜʘʨʩʢʘ " " ɾʝʣʝʟʥʠʯʢʘ  " " ɼʨ. ɱʘʥʘ ɻʦʤʙʘʨʘ " " 13. ʆʢʪʦʙʘʨ 

" " ʧʫʪ ʟʘ ʈʫʤʝʥʢʫ, ʇʘʨʪʠʟʘʥʩʢʘ " " ʥʦʚʘ ʙʫʩ ʣʠʥʠʿʘ, ɼʘʥʠʣʘ ʂʠʰʘ " " 

ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ " " ʅʠʢʦʣʝ ʊʝʩʣʝ " " ɺʦʿʚʦʹʘʥʩʢʠʭ ɹʨʠʛʘʜʘ " " 

ɱʦʚʘʥʘ ɱʦʚʘʥʦʚʠ˂ʘ-ɿʤʘʿʘ " " ʅʘʨʦʜʥʝ ɺʦʿʩʢʝ " " ʇʝʪʝʬʠ ʐʘʥʜʦʨʘ " " 

ɺʦʿʚʦʹʘʥʩʢʘ " " ʅʠʢʦʣʝ ʊʝʩʣʝ " " ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ " " ɼʘʥʠʣʘ ʂʠʰʘ 

" " ʧʫʪ ʟʘ ʅʦʚʠ ʉʘʜ 

ʇʈɸɿɸʅ ʍʆɼ: ɱʂʇ Ăʇʋʊñ ïʂʠʩʘʯ, ʫʣ. ʉʣʦʚʘʯʢʘ 

ʇʆʏɽʊɸʂ ʈɸɼɸ:   ʉʣʦʚʘʯʢʘ (ʂʠʩʘʯ) " " ʧʫʪ ʟʘ ʉʪʝʧʘʥʦʚʠ˂ʝʚʦ " " 

ʧʫʪ ʟʘ ɿʤʘʿʝʚʦ ʜʦ ʪʘʙʣʝ ɿʤʘʿʝʚʦ " " ʧʫʪ ʟʘ ʉʪʝʧʘʥʦʚʠ˂ʝʚʦ " " ʙʫʩ 

ʦʢʨʝʪʥʠʮʘ " " ɺʦʿʚʦʜʝ ʉʪʝʧʝ ʉʪʝʧʘʥʦʚʠ˂ʘ " " ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ ʜʦ 

ɾʝʣʝʟʥʠʯʢʝ ʩʪʘʥʠʮʝ " " ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ " " ʧʫʪ ʟʘ ʂʠʩʘʯ " " ʧʫʪ ʟʘ 

ʈʫʤʝʥʢʫ 

 

ʅɸʇʆʄɽʅɸ: 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ 
ʦʜʨʞʘʚʘ ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 



 

~  127 ~  
 

 

 



 

~  128 ~  
 

 



 

~  129 ~  
 

 



 

~  130 ~  
 

 

ʉʆʃɽɳɽ  

ʄɸʈʐʈʋʊɸ ʙʨ. 16 

(ʌɸʇ 19-21) + ɽʇʆʂɸ 

ʇʈɸɿɸʅ ʍʆɼ:     ɱʂʇ Ăʇʋʊñ  ʂʘ˂ -  " "  

ʇʆʏɽʊɸʂ ʈɸɼɸ: ʉʠʤʝ ʐ " " ʄʦʰʝ ʇʠʿʘʜʝ " " ɾʘʨʢʘ ɱʦʚʠ˂ʘ " " ʀʚʝ ʃʦʣʝ 

ʈʠʙʘʨʘ ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ " " ʀʚʝ ʃʦʣʝ ʈʠʙʘʨʘ " " ɾʘʨʢʘ ɱʦʚʠ˂ʘ " " ʄʦʰʝ 

ʇʠʿʘʜʝ " " ʉʠʤʝ ʐʦʣʘʿʝ " " ʇʫʪ ʟʘ ɹʫʜʠʩʘʚʫ " "  ɺʦʿʠʥʘ ʇʦʣʝʢʩʠ˂ʘ (ʜʦ ʧʠʿʘʮʝ) 

" "  ɺʦʿʠʥʘ ʇʘʣʝʢʩʠ˂ʘ (ʜʦ ɾ. ʉʪʘʥʠʮʝ) " " ʇʘʨʪʠʟʘʥʩʢʘ ( ʜʦ ʍʠʪʥʝ ʧʦʤʦ˂ʠ) " " 

ʇʘʨʪʠʟʘʥʩʢʘ " " ʉʚʝʪʦʟʘʨʘ ʄʠʣʝʪʠ˂ʘ " "  

ʇʈɸɿɸʅ ʍʆɼ:     ʉʚʝʪʦʟʘʨʘ ʄʠʣʝʪʠ˂ʘ, ʂʘ˂ " " ʧʫʪ ʟʘ ʂʦʚʠˀ 

ʇʆʏɽʊɸʂ ʈɸɼɸ:   ʂʦʚʠˀʩʢʠ ʧʫʪ ( ʦʜ ʧʫʪʘ ɹʫʜʠʩʘʚʘ ï ʐʘʿʢʘʰ) " " ɹʨʘʥʢʘ 

ɹʘʿʠ˂ʘ (ʂʦʚʠˀ) " " ʃʘʟʝ ʂʦʩʪʠ˂ʘ " " ɼʫʰʘʥʘ ɺʠʮʢʦʚʘ (ʜʦ ʤʘʥʘʩʪʠʨʘ), " " ɼʫʰʘʥʘ 

ɺʠʮʢʦʚʘ " " ʃʘʟʝ ʂʦʩʪʠ˂ʘ " " ʉʚʝʪʦʟʘʨʘ ʄʠʣʝʪʠ˂ʘ ( ʜʦ ʐʢʦʣʝ) " "  ʉʚʝʪʦʟʘʨʘ 

ʄʠʣʝʪʠ˂ʘ " " ʃʘʟʝ ʂʦʩʪʠ˂ʘ " " ɫʦʨʹʘ ɹʝʰʣʠʥʘ " " ʥʘʜʧʫʪˁʘʢ (ʘʫʪʦʧʫʪ) " " 

ɫʦʨʹʘ ɹʝʰʣʠʥʘ " " ɹʨʘʥʢʘ ɹʘʿʠ˂ʘ " " ʂʦʚʠˀʩʢʠ ʧʫʪ (ʜʦ ʧʫʪʘ ɹʫʜʠʩʘʚʘ ï ʐʘʿʢʘʰ)  

ʇʈɸɿɸʅ  ʍʆɼ:   ʇʫʪ ʟʘ ɹʫʜʠʩʘʚʫ , ɹʫʜʠʩʘʚʘ ɺʦʿʚʦʹʘʥʩʢʘ "" 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ʇʘʨʪʠʟʘʥʩʢʘ "" ɺʫʢʘ ʂʘʨʘ˅ʠ˂ʘ "" ʐʢʦʣʩʢʘ "" 

ɾʝʣʝʟʥʠʯʢʘ ʜʦ ɾʝʣʝʥʠʯʢʝ ʩʪʘʥʠʮʝ " " ɾʝʣʝʟʥʠʯʢʘ "" ʐʢʦʣʩʢʘ ""ɺʫʢʘ 

ʂʘʨʘ˅ʠ˂ʘ"" ʇʘʨʪʠʟʘʥʩʢʘ ʜʦ ɺʦʿʚʦʹʘʥʩʢʝ 

ʇʈɸɿɸʅ  ʍʆɼ: ʇʦʚʨʘʪʘʢ ʫ ʬʠʨʤʫ 

ʅɸʇʆʄɽʅɸ: 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 

3. ʍʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ ʤʦʨʘ ʙʠʪʠ ʩʧʫʰʪʝʥʘ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʣʦʚʦʟʘ, ʩʚʝ ʜʦʢ ʠʤʘ ʟʘʦʩʪʘʣʦʛ 
ʩʥʝʛʘ ʥʘ ʧʫʪʘˁʘʤʘ, ʢʦʿʠʤʘ ʩʝ ʢʨʝ˂ʝ ʚʦʟʠʣʦ ʜʦ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʠʣʠ ʧʦʚʨʘʪʢʘ ʫ ʬʠʨʤʫ 
ʦʩʠʤ ʜʝʦʥʠʮʘ ʢʦʿʝ ʥʝ ʦʜʨʞʘʚʘ  ɱʂʇ  '' ʇʫʪ ''. 



 

~  131 ~  
 

 

 



 

~  132 ~  
 

 



 

~  133 ~  
 

 



 

~  134 ~  
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ʄɸʈʐʈʋʊɸ ʙʨ. 17 

ʌɸʇ 19-20, ɺʫʯʝʥʠ ʧʦʩʠʧʘʯ 

 

ʇʈɸɿɸʅ ʍʆɼ: ɱʂʇ Ăʇʋʊñ- ʌʫʪʦʛ (ʨʘʩʢʨʩʥʠʮʘ Iɹ 12-ɾʝʣʝʟʥʠʯʢʘ) 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ:   ʎʘʨʠʮʝ ʄʠʣʠʮʝ (ʌʫʪʦʛ) Iɹ 12 ʦʜ ɻʨʤʝʯʢʝ " " ʧʫʪ 

ʟʘ ɹʝʛʝʯ " " ʂʨʘˀʘ ʇʝʪʨʘ I (ɹʝʛʝʯ) ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ " " ʂʨʘˀʘ ʇʝʪʨʘ I 

" " ɼ.ʆʙʨʘʜʦʚʠ˂ʘ (ʜʦ ʛʨʦʙˀʘ) " " ɺʫʢʘ ʂʘʨʘ˅ʠ˂ʘ " " Iɹ 12 (ʌʫʪʦʛ) " " 

ʎʘʨʠʮʝ ʄʠʣʠʮʝ (ʌʫʪʦʛ) " " ʉʦˁʝ ʄʘʨʠʥʢʦʚʠ˂ ʜʦ ɸʨʦʤʝ " " ʙʫʩ 

ʦʢʨʝʪʥʠʮʘ " " ʉʦˁʝ ʄʘʨʠʥʢʦʚʠ˂ " " ʀ.ʄʠʣʫʪʠʥʦʚʠ˂ʘ " " ʂʦʟʘʨʘʯʢʘ 

" " ʎʘʨʠʮʝ ʄʠʣʠʮʝ " " ʎʘʨʘ ʃʘʟʘʨʘ " " Iɹ 12 " "ʅʦʚʦʩʘʜʩʢʘ " " ɹʨʘ˂ʝ 

ɹʦʰˁʘʢ " " ʎʘʨʘ ʃʘʟʘʨʘ " " Iɹ 12  " " ɻʨʤʝʯʢʘ 8ʜʦ ʄʠʣʘʥ ɺʠʜʘʢʘ, ʙʫʩ 

ʦʢʨʝʪʥʠʮʘ) " " ɾʝʣʝʟʥʠʯʢʘ " " Iɹ 12  (ʦʜ ɺʝʪʝʨʥʠʢʘ " " ʂʨʘˀʘ ʇʝʪʨʘ I 

(ɺʝʪʝʨʥʠʢ) " " ʉʚʝʪʦʟʘʨʘ ʄʠʣʝʪʠ˂ʘ  " " ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ " " ʐʢʦʣʩʢʘ 

" " ʄʠʭʘʿʣʘ ʇʫʧʠʥʘ " "ʆʤʣʘʜʠʥʩʢʘ " " ʧʫʪ ʟʘ ʛʨʦʙˀʝ ɺʝʪʝʨʥʠʢ " " " " 

ʂʨʘˀʘ ɸʣʝʢʩʘʥʜʨʘ ʜʦ ʦʙʜʘʥʠʰʪʘ " " ʂʨʘˀʘ ɸʣʝʢʩʘʥʜʨʘ " " ʜʦ Iɹ 12  

ʜʦ ʌʝʰʪʝʨʘ " " ɼʫʥʘʚʩʢʘ ʜʦ ʰʢʦʣʝ " " ɼʫʥʘʚʩʢʘ " " Iɹ 12  ʧʦʚʨʘʪʘʢ ʫ 

ʬʠʨʤʫ 

 

ʅɸʇʆʄɽʅɸ: 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ 
ʦʜʨʞʘʚʘ ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.).



 

~  135 ~  
 

 



 

~  136 ~  
 

 



 

~  137 ~  
 

 



 

~  138 ~  
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ʄɸʈʐʈʋʊɸ ʙʨ. 18 

ʂɸʄʀʆʅ 20ʪ, ɺʫʯʝʥʠ ʧʦʩʠʧʘʯ 

 

ʇʈɸɿɸʅ ʍʆɼ: ʅʦʚʠ ʉʘʜ " " ʜʦ ʧʫʪʘ ʟʘ ʇʝʿʠ˂ʝʚʝ ʩʘʣʘʰʝ " " 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ʇʫʪ ʟʘ ʅʝʤʘʥʦʚʮʝ, ʇʝʿʠ˂ʝʚʠ ʩʘʣʘʰʠ ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ " "  

ʊʝʤʝʨʠʥʩʢʠ ʧʫʪ 

 

ʇʈɸɿɸʅ ʍʆɼ: ʊʝʤʝʨʠʥʩʢʠ ʧʫʪ " " ʉʝʥʪʘʥʜʨʝʿʩʢʠ ʧʫʪ (ʏʝʥʝʿ) 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ʫʣ. ɺʫʢʘ ʂʘʨʘ˅ʠ˂ʘ (ʏʝʥʝʿ) ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ " " ɺʫʢʘ ʂʘʨʘ˅ʠ˂ʘ " " 

ʇʘʨʪʠʟʘʥʩʢʘ ʜʦ ʉʝʥʪʘʥʜʨʝʿʩʢʦʛ ʧʫʪʘ " " ʇʘʨʪʠʟʘʥʩʢʘ " " ɺʫʢʘ ʂʘʨʘ˅ʠ˂ʘ ʜʦ ʉʝʥʪʘʥʜʨʝʿʩʢʦʛ 

ʧʫʪʘ " " ʧʦʚʨʘʪʘʢ ʫ ʬʠʨʤʫ 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ ʦʜʨʞʘʚʘ 
ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ ʫʟ 
ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ ʩʣ.). 
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 ɱɸɺʅʆ ʂʆʄʋʅɸʃʅʆ ʇʈɽɼʋɿɽɴɽ Ăʇʋʊñ 



 

~  140 ~  
 

 

ʅʦʚʠ ʉʘʜ, ʈʫʤʝʥʘʯʢʘ 150/ʘ 

 

 

ʄʘʨʰʨʫʪʝ 

ʏʠʰ˂ʝˁʝ ʩʘʦʙʨʘ˂ʘʿʥʠʮʘ 
 

 

                                                                 

 

 

 

 

 

 

 

 

 

 

                                                                 

 

                                                               

                                             ʩʝʧʪʝʤʙʘʨ, 2012.ʛʦʜ 
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ʄɸʈʐʈʋʊɸ ʙʨ. 1  

ʄɽʈʎɽɼɽʉ 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ:   ʄʦʩʪ ʉʣʦʙʦʜʝ (ʦʜ ʅʘʨʦʜʥʦʛ ʌʨʦʥʪʘ) " " ʪʫʥʝʣ " " 

ʠʟʣʘʟ " " ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ ʜʦ ʢʘʨʜʠʦʚʘʩʢʫʣʘʨʥʦʛ " " ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ " " II116 

ʜʦ ɼʫʥʘʚʩʢʝ ʜʠʚʠʟʠʿʝ " " II116" " ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ " " ʄʦʰʝ ʇʠʿʘʜʝ " " 

ɾʝʣʝʟʥʠʯʢʘ, ɿʤʘʿʝʚ ʪʨʛ Ă"  ʂʘʨʘʹʦʨʹʝʚʘ " " ʦʙʠʣʘʟʥʠʮʘ ɺʦʿʥʦʚʘ " " 

ʦʙʠʣʘʟʥʠʮʘ " " ʂʘʨʘʹʦʨʹʝʚʘ, ɿʤʘʿʝʚ ʪʨʛ " " ɾʝʣʝʟʥʠʯʢʘ " " ʄʦʰʝ ʇʠʿʘʜʝ " " 

ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ  " " ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ " " ʄʦʰʝ ʇʠʿʘʜʝ " " ɾʝʣʝʟʥʠʯʢʘ " " 

ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ ʜʦ ʫʣʘʟʘ ʫ ʩʪʘʨʫ ʟʛʨʘʜʫ ʈʊɺ ʅʦʚʠ ʉʘʜ  " " II116" "ɺʦʿʚʦʜʝ 

ʇʫʪʥʠʢʘ " " ɾʝʣʝʟʥʠʯʢʘ Ă" ʄʦʰʝ ʇʠʿʘʜʝ " " ʀʥʩʪʠʪʫʪʩʢʠ ʧʫʪ " " ʀʟʣʘʟ ʥʘ 

ʄʠʰʝʣʫʢ Ă" ʊʫʥʝʣ Ă" ʄʦʩʪ ʉʣʦʙʦʜʝ ʜʦ ʅʘʨʦʜʥʦʛ ʌʨʦʥʪʘ " "  ʄʦʩʪ ʉʣʦʙʦʜʝ 

...   

 

 

ʅɸʇʆʄɽʅɸ ɿɸ ɺʆɿʀʃɸ: 

 

1. ʈʘʜ ʩʝ ʧʦʥʘʚˀʘ ʜʦʢ ʪʨʘʿʫ ʩʥʝʞʥʝ ʧʘʜʘʚʠʥʝ ʠ ʜʦʢ ʠʤʘ ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ ʢʦʣʦʚʦʟʫ, 

ʙʫʩ ʥʠʰʘʤʘ, ʙʫʩ ʦʢʨʝʪʥʠʮʘʤʘ ʠ ʪʨʘʢʘʤʘ ʟʘ ʦʜʚʘʿʘˁʝ ʣʝʚʦ ʠ ʜʝʩʥʦ. 

 2. ɼʦʢ ʩʝ ʚʨʰʠ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʩʦʣʝ ʩʝ ʩʘʤʦ ʢʨʠʪʠʯʥʝ ʜʝʦʥʠʮʝ ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ 

ʢʨʠʚʠʥʝ ʠ ʩʣ.) , ʘ ʥʘʢʦʥ ʧʨʝʩʪʘʥʢʘ ʧʘʜʘʚʠʥʘ ʠ ʦʩʪʘʣʝ ʜʝʦʥʠʮʝ ʧʦ ʤʘʨʰʨʫʪʠ ʩʦʣʝˁʘ.  

3.ʇʦ ʟʘʚʨʰʝʥʦʤ ʯʠʰ˂ʝˁʫ ʢʦʤʧʣʝʪʥʝ ʤʘʨʰʫʪʝ ʟʘ ʯʠʰ˂ʝˁʝ, ʚʦʟʠʣʦ ʚʨʰʠ ʩʦˀʝˁʝ 

ʢʦʤʧʣʝʪʥʝ ʤʘʨʰʨʫʪʝ ʟʘ ʩʦʣʝˁʝ  

4. ʍʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ ʤʦʨʘ ʙʠʪʠ ʩʧʫʰʪʝʥʘ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʣʦʚʦʟʘ, ʩʚʝ ʜʦʢ ʠʤʘ 

ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ ʧʫʪʘˁʘʤʘ, ʢʦʿʠʤʘ ʩʝ ʢʨʝ˂ʝ ʚʦʟʠʣʦ ʜʦ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʠʣʠ ʧʦʚʨʘʪʢʘ ʫ 

ʬʠʨʤʫ ʦʩʠʤ ʜʝʦʥʠʮʘ ʢʦʿʝ ʥʝ ʦʜʨʞʘʚʘ  ɱʂʇ  '' ʇʫʪ ''. 

 



 

~  142 ~  
 

 

 



 

~  143 ~  
 

 

 

ʏʀʐɴɽɳɽ ʉʅɽɻɸ 

 

ʄɸʈʐʈʋʊɸ ʙʨ. 1ɸ 

ʋʊʆɺɸʈʀɺɸʏ ɺɽʅʀɽʈʀ 

 

ʈɸɼ 1:  ɱʂʇ Ăʇʫʪñ " " ʈʫʤʝʥʘʯʢʘ " " ɹʫʣ. ɱʘʰʝ ʊʦʤʠ˂ʘ  " " ɹʫʣ. 

ʆʩʣʦʙʦʹʝˁʘ  " " ʄʦʩʪ ʉʣʦʙʦʜʝ (ʜʦ ʈʫʤʩʢʦʛ ʧʫʪʘ) " " ʈʫʤʩʢʠ ʧʫʪ " " ʄʠʰʝʣʫʢ, 

ʤʦʩʪ ʉʣʦʙʦʜʝ ʜʦ ʅʘʨʦʜʥʦʛ ʬʨʦʥʪʘ " " ʤʦʩʪ ʉʣʦʙʦʜʝ " " ʄʠʰʝʣʫʢ " " ʈʫʤʩʢʠ 

ʧʫʪ " " ʄʠʰʝʣʫʢ " " ʤʦʩʪ ʉʣʦʙʦʜʝ ʜʦ ʅʘʨʦʜʥʦʛ ʬʨʦʥʪʘ " " ʤʦʩʪ ʉʣʦʙʦʜʝ  Ă" 

ʊʫʥʝʣ " " ʀʟʣʘʟ ʥʘ II116" " II116 " " ʊʨʘʥ˅ʘʤʝʥʪ " " II116 ʜʦ ɺʘʨʘʜʠʥʩʢʦʛ 

ʤʦʩʪʘ " " II116" " ʊʨʘʥ˅ʘʤʝʥʪ " " II116 ʜʦ ʄʠʰʝʣʫʢʘ. 

ʈɸɼ 2:   ɼʝʚʠʿʘʮʠʿʝ ʄʠʰʝʣʫʢ  ʠ II 116 

ʈɸɼ 3:  ʉʨʝʤʩʢʘ ʂʘʤʝʥʠʮʘ: ɹʨʘʥʠʩʣʘʚʘ ɹʫʢʫʨʦʚʘ (ʊʘʪʘʨʩʢʦ ʙʨʜʦ); 

ʉʚʝʪʦʟʘʨʘ ʄʠʣʝʪʠ˂ʘ, ɺʣʘʜʠʤʠʨʘ ʅʘʟʦʨʘ, ʅʦʚʦʩʘʜʩʢʘ, ʈʘʜʝ ʂʦʥʯʘʨʘ; ʉʣʘʚʢʘ 

ʈʦʜʠ˂ʘ. 

ʈɸɼ 4:   (ʇʦ ʥʘʣʦʛʫ ʧʨʝʪʧʦʩʪʘʚˀʝʥʦʛ) ʇʘʨʪʠʟʘʥʩʢʠ ʧʫʪ ʦʜ ʀʨʠʰʢʦʛ ʚʝʥʮʘ 

ʜʦ ʈʍʄɿ ʉʨʙʠʿʝ 

 

ʅɸʇʆʄɽʅɸ ɿɸ ʄɸʐʀʅɽ:  

 

1. ʈʘʜ ʩʝ ʧʦʥʘʚˀʘ ʜʦʢ ʪʨʘʿʫ ʩʥʝʞʥʝ ʧʘʜʘʚʠʥʝ ʠ ʜʦʢ ʠʤʘ ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ ʢʦʣʦʚʦʟʫ, 

ʙʫʩ ʥʠʰʘʤʘ, ʙʫʩ ʦʢʨʝʪʥʠʮʘʤʘ ʠ ʪʨʘʢʘʤʘ ʟʘ ʦʜʚʘʿʘˁʝ ʣʝʚʦ ʠ ʜʝʩʥʦ. 

 

 2. ʍʠʜʨʘʫʣʠʯʥʠ ʥʦʞ ʤʦʨʘ ʙʠʪʠ ʩʧʫʰʪʝʥ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʣʦʚʦʟʘ, ʩʚʝ ʜʦʢ ʠʤʘ ʟʘʦʩʪʘʣʦʛ 

ʩʥʝʛʘ ʥʘ ʧʫʪʘˁʘʤʘ, ʢʦʿʠʤʘ ʩʝ ʢʨʝ˂ʝ ʤʘʰʠʥʘ ʜʦ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʠʣʠ ʧʦʚʨʘʪʢʘ ʫ ʬʠʨʤʫ ʦʩʠʤ 

ʜʝʦʥʠʮʘ ʢʦʿʝ ʥʝ ʦʜʨʞʘʚʘ  ɱʂʇ  '' ʇʫʪ ''. 

 



 

~  144 ~  
 

 

 

 



 

~  145 ~  
 

 

 

ʏʀʐɴɽɳɽ ʉʅɽɻɸ 

ʄɸʈʐʈʋʊɸ ʙʨ. 1ɹ 

ɻʈɽɱɼɽʈ - ɹɻ 160 

 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ:  ɱʂʇ Ăʇʫʪñ " " ʈʫʤʝʥʘʯʢʘ " " ʂʨʘˀʘ ʇʝʪʨʘ  " " ɺʦʿʚʦʜʝ 

ɹʦʿʦʚʠ˂ʘ " " ɱʦʚʘʥʘ ɫʦʨʹʝʚʠ˂ʘ Ă"  ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ " " II116 " " ʊʨʘʥ˅ʘʤʝʥʪ 

" " II116  " " ɺʦʿʚʦʜʝ ʇʫʪʥʠʢʘ "" ʂʘʨʘʹʦʨʹʝʚʘ " " ʆʙʠʣʘʟʥʠʮʘ "" ʇʫʪ ʟʘ 

ʇʦʧʦʚʠʮʫ ʜʦ ʢʨʘʿʘ " " ʇʫʪ ʟʘ ʂʘʤʝʥʠʮʫ " " ɹʫʩ ʦʢʨʝʪʥʠʮʘ ɺʦʿʥʦʚʘ " " 

ʆʙʠʣʘʟʥʠʮʘ "" ʇʘʨʘʛʦʚʩʢʠ ʧʫʪ ʜʦ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʈʫʤʩʢʦʤ ʧʫʪʫ (ʢʦʜ 

ʮʨʢʚʝ)  " "ʇʘʨʘʛʦʚʩʢʠ ʧʫʪ " " ɼʝʚʠʿʘʮʠʿʘ ʥʘ ʈʫʤʩʢʦʤ ʧʫʪʫ (ʢʘʬʘʥʘ ʉʫʥʮʝ) 

" "ʇʘʨʘʛʦʚʩʢʠ ʧʫʪ " " ʀʚʝ ʃʦʣʝ ʈʠʙʘʨʘ ʜʦ ɿʤʘʿʝʚʦʛ ʪʨʛʘ " " ʀʙʝ ʃʦʣʝ ʈʠʙʘʨʘ 

" " ʆʙʠʣʘʟʥʠʮʘ " " ʂʘʨʘʹʦʨʹʝʚʘ ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ " " ʦʙʠʣʘʟʥʠʮʘ " " ʇʫʪ ʟʘ 

ʇʦʧʦʚʠʮʫ... 

 

ʅɸʇʆʄɽʅɸ ɿɸ ʄɸʐʀʅɽ:  

 

1. ʈʘʜ ʩʝ ʧʦʥʘʚˀʘ ʜʦʢ ʪʨʘʿʫ ʩʥʝʞʥʝ ʧʘʜʘʚʠʥʝ ʠ ʜʦʢ ʠʤʘ ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ 

ʢʦʣʦʚʦʟʫ, ʙʫʩ ʥʠʰʘʤʘ, ʙʫʩ ʦʢʨʝʪʥʠʮʘʤʘ ʠ ʪʨʘʢʘʤʘ ʟʘ ʦʜʚʘʿʘˁʝ ʣʝʚʦ ʠ ʜʝʩʥʦ. 

 2. ʍʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ ʤʦʨʘ ʙʠʪʠ ʩʧʫʰʪʝʥʘ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʣʦʚʦʟʘ, ʩʚʝ ʜʦʢ ʠʤʘ 

ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ ʧʫʪʘˁʘʤʘ, ʢʦʿʠʤʘ ʩʝ ʢʨʝ˂ʝ ʤʘʰʠʥʘ ʜʦ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʠʣʠ 

ʧʦʚʨʘʪʢʘ ʫ ʬʠʨʤʫ ʦʩʠʤ ʜʝʦʥʠʮʘ ʢʦʿʝ ʥʝ ʦʜʨʞʘʚʘ  ɱʂʇ  '' ʇʫʪ ''. 

 



 

~  146 ~  
 

 

 



 

~  147 ~  
 

 

 



 

~  148 ~  
 

 

 

ʏʀʐɴɽɳɽ ʉʅɽɻɸ 

ʄɸʈʐʈʋʊɸ ʙʨ. 2 

ʄɽʈʎɽɼɽʉ 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɱʂʇ Ăʇʫʪñ  "" ʇʘʨʪʠʟʘʥʩʢʘ "" ʊʝʤʝʨʠʥʩʢʘ "" 

ɺʘʥʠʟʝʣʝʩʦʚʘ  "" ɹʝʦʛʨʘʜʩʢʠ ʢʝʿ "" ʊʨʛ ʅʝʟʥʘʥʦʛ ʿʫʥʘʢʘ ""  ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ  

" " ɹʝʦʛʨʘʜʩʢʘ ""  ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ ""  ʂʘʨʣʦʚʘʯʢʠ ʜʨʫʤ ʜʦ ʅʘʚʠʧʘ " "  

ʂʘʨʣʦʚʘʯʢʠ ʜʨʫʤ ""  ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ  "" ɼʫʥʘʚʩʢʝ ʜʠʚʠʟʠʿʝ ʜʦ ʊʨʘʥ˅ʘʤʝʥʪʘ  

" "  ɼʫʥʘʚʩʢʝ ʜʠʚʠʟʠʿʝ "" ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ "" ɹʝʦʛʨʘʜʩʢʘ "" ʂʝʿ ʉʢʦʿʝʚʘʮʘ 

" " ʈʝˀʢʦʚʠ˂ʝʚʘ "" ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ ʣʠʥʠʿʝ ʙʨ.3) " " 

ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ  "" ʈʝˀʢʦʚʠ˂ʝʚʘ "" ʂʝʿ ʉʢʦʿʝʚʘʮʘ "" II116 ʊʨʘʥ˅ʘʤʝʥʪ ʜʦ 

ɼʫʥʘʚʩʢʝ ʜʠʚʠʟʠʿʝ " " II116 " " ɺʘʨʘʜʠʥʩʢʠ ʤʦʩʪ... 

 

 

 

ʅɸʇʆʄɽʅɸ ɿɸ ɺʆɿʀʃɸ: 

 

1. ʈʘʜ ʩʝ ʧʦʥʘʚˀʘ ʜʦʢ ʪʨʘʿʫ ʩʥʝʞʥʝ ʧʘʜʘʚʠʥʝ ʠ ʜʦʢ ʠʤʘ ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ 

ʢʦʣʦʚʦʟʫ, ʙʫʩ ʥʠʰʘʤʘ, ʙʫʩ ʦʢʨʝʪʥʠʮʘʤʘ ʠ ʪʨʘʢʘʤʘ ʟʘ ʦʜʚʘʿʘˁʝ ʣʝʚʦ ʠ ʜʝʩʥʦ. 

 2. ɼʦʢ ʩʝ ʚʨʰʠ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʩʦʣʝ ʩʝ ʩʘʤʦ ʢʨʠʪʠʯʥʝ ʜʝʦʥʠʮʝ ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ 

ʢʨʠʚʠʥʝ ʠ ʩʣ.) , ʘ ʥʘʢʦʥ ʧʨʝʩʪʘʥʢʘ ʧʘʜʘʚʠʥʘ ʠ ʦʩʪʘʣʝ ʜʝʦʥʠʮʝ ʧʦ ʤʘʨʰʨʫʪʠ ʩʦʣʝˁʘ.  

3. ʇʦ ʟʘʚʨʰʝʪʢʫ ʯʠʰ˂ʝˁʘ ʢʦʤʧʣʝʪʥʝ ʤʘʨʰʨʫʪʝ ʟʘ ʯʠʰ˂ʝˁʝ ʚʦʟʠʣʦ ʙʨʰʠ 

ʩʦʣʝˁʝ ʢʦʤʧʣʝʪʥʝ ʤʘʨʰʨʫʨʝ ʟʘ ʩʦʣʝˁʝ. 

4. ʍʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ ʤʦʨʘ ʙʠʪʠ ʩʧʫʰʪʝʥʘ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʣʦʚʦʟʘ, ʩʚʝ ʜʦʢ ʠʤʘ 

ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ ʧʫʪʘˁʘʤʘ, ʢʦʿʠʤʘ ʩʝ ʢʨʝ˂ʝ ʚʦʟʠʣʦ ʜʦ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʠʣʠ 

ʧʦʚʨʘʪʢʘ ʫ ʬʠʨʤʫ ʦʩʠʤ ʜʝʦʥʠʮʘ ʢʦʿʝ ʥʝ ʦʜʨʞʘʚʘ  ɱʂʇ ''ʇʫʪ''.



 

 

 

 



 

 

 

 

 

 

ʏʀʐɴɽɳɽ ʉʅɽɻɸ 

ʄɸʈʐʈʋʊɸ ʙʨ. 2ɸ 

ɻʈɽɱɼɽʈ ʅʆɹɸʉ 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɱʂʇ Ăʇʫʪñ ""  ʇʘʨʪʠʟʘʥʩʢʘ "" ʊʝʤʝʨʠʥʩʢʘ "" 

ɺʘʥʠʟʝʣʦʩʦʚʘ "" ʊʝʤʝʨʠʥʩʢʘ "" ɹʝʦʛʨʘʜʩʢʠ ʢʝʿ "" ɺʘʥʠʟʝʣʦʩʦʚʘ ""   ʇʫʪ 

ʰʘʿʢʘʰʢʦʛ  ʦʜʨʝʜʘ "" ɹ. ɾʠʣʠʥʩʢʦʛ "" ʠʩʧʦʜ ʂʘ˂ʢʦʛ ʤʦʩʪʘ ""  ʇʫʪ ʰʘʿʢʘʰʢʦʛ  

ʦʜʨʝʜʘ "" ʊʝʤʝʨʠʥʩʢʘ  "" ɺʘʥʠʟʝʣʝʩʦʚʘ ""  ɹʝʦʛʨʘʜʩʢʠ ʢʝʿ "" ɹ. ɾʠʣʠʥʩʢʦʛ 

" " ʂʘ˂ʢʠ ʤʦʩʪ  "" ʇʫʪ ʰʘʿʢʘʰʢʦʛ  ʦʜʨʝʜʘ  "" ʧʫʪ ʟʘ ʐʘʥʛʘʿ ʜʦ IV ʢʘʧʠʿʝ ʅʀʉ-

ʘ (ʙʫʩ ʦʢʨʝʪʥʠʮʘ) "" ʫʣʠʮʘ VII ʜʦ ʊɽ ï ʊʆ " "  ʫʣʠʮʘ Vɯɯ "" ʉʢʦʣʩʢʘ "" ʋʣʠʮʘ 

I (ʙʫʩ ʦʢʨʝʪʥʮʘ) " "   ʉʢʦʣʩʢʘ "" ʧʫʪ ʟʘ ʅʦʚʠ ʉʘʜ (ʂʘ˂ʢʠ ʤʦʩʪ) "" ʠʟʣʘʟ ʠʩʧʦʜ 

ʂʘ˂ʢʦʛ ʤʦʩʪʘ "" ɹ. ɾʠʣʠʥʩʢʦʛ ʜʦ ɹʝʦʛʨʘʜʩʢʦʛ ʢʝʿʘ " " ɹ. ɾʠʣʠʥʩʢʦʛ "" ʠʩʧʦʜ 

ʂʘ˂ʢʦʛ ʤʦʩʪʘ "" ʧʨʠʣʘʟ Ăʊʝʤʧʫñ "" ɹʘʣʢʘʥʩʢʘ ʜʦ ʊʝʤʝʨʠʥʩʢʝ" "  ɹʘʣʢʘʥʩʢʘ 

" " ʇʫʪ ʰʘʿʢʘʰʢʦʛ ʦʜʨʝʜʘ... 

 

ʇʈʀʆʈʀʊɽʊ III- ʅʘʩʝˀʝ ʂʘ˂, ʅʘʩʝˀʝ ʐʘʥʛʘʿ 

 

 

 

ʅɸʇʆʄɽʅɸ ɿɸ ʄɸʐʀʅɽ:  

 

1. ʈʘʜ ʩʝ ʧʦʥʘʚˀʘ ʜʦʢ ʪʨʘʿʫ ʩʥʝʞʥʝ ʧʘʜʘʚʠʥʝ ʠ ʜʦʢ ʠʤʘ ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ 

ʢʦʣʦʚʦʟʫ, ʙʫʩ ʥʠʰʘʤʘ, ʙʫʩ ʦʢʨʝʪʥʠʮʘʤʘ ʠ ʪʨʘʢʘʤʘ ʟʘ ʦʜʚʘʿʘˁʝ ʣʝʚʦ ʠ ʜʝʩʥʦ. 

 2. ʍʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ ʤʦʨʘ ʙʠʪʠ ʩʧʫʰʪʝʥʘ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʣʦʚʦʟʘ, ʩʚʝ ʜʦʢ ʠʤʘ 

ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ ʧʫʪʘˁʘʤʘ, ʢʦʿʠʤʘ ʩʝ ʢʨʝ˂ʝ ʤʘʰʠʥʘ ʜʦ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʠʣʠ 

ʧʦʚʨʘʪʢʘ ʫ ʬʠʨʤʫ ʦʩʠʤ ʜʝʦʥʠʮʘ ʢʦʿʝ ʥʝ ʦʜʨʞʘʚʘ  ɱʂʇ  '' ʇʫʪ ''.



 

 

 

 



 

 

ʏʀʐɴɽɳɽ ʉʅɽɻɸ 

ʄɸʈʐʈʋʊɸ ʙʨ. 3. 

ʋʅʀʄʆɻ 

ʇʈʀʆʈʀʊɽʊ  I 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ʌʨʘˁʝ ʈʘʯʢʦʛ ʦʜ ʇʨʝʨʘʜʦʚʠ˂ʝʚʝ ʜʦ ʧʫʪʘ ʟʘ ɹʫʢʦʚʘʮ " " ʧʫʪ ʟʘ 

ɹʫʢʦʚʘʮ, ʣʠʥʠʿʘ ɻʨʘʩ-ʘ " "  ʇʫʪ ʟʘ ɹʫʢʦʚʘʮ " " ʂʨʘʿʠʰʢʘ  " " ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ " " ʌʨʘˁʝ 

ʐʪʝʬʘʥʦʚʠ˂ʘ (ʞ.ʩʪʘʥʠʮʘ) " " ʌʨʘˁʝ ʐʪʝʬʘʥʦʚʠ˂ʘ " " ʇʨʝʨʘʜʦʚʠ˂ʝʚʘ " " ʈʝˀʢʦʚʠ˂ʝʚʘ 

" " ʐʝʥʦʠʥʘ ʜʦ ʇʦʙʝʜʝ " " ʐʝʥʦʠʥʘ  ʜʦ ʈʝˀʢʦʚʠ˂ʝʚʝ 

ʈɸɼ 2:  ʅʦʚʠ ʃʝʜʠʥʮʠ: ʉʣʦʙʦʜʘʨʩʢʘ, ɿʤʘʿ ɱʦʚʠʥʘ " " ɫʫʨʹʝʚʜʘʥʩʢʘ, ɿʣʘʪʘʥʘ 

ʇʝʪʨʦʚʠ˂ʘ ʜʦ ʛʨʦʙˀʘ " " ɿʣʘʪʘʥʘ ʇʝʪʨʦʚʠ˂ʘ " " ɿʣʘʪʘʥʘ ʇʝʪʨʦʚʠ˂ʘ " " ɹʨʘʥʢʘ 

ʈʘʜʠʯʝʚʠ˂ʘ ʜʦ ɺʦʿʚʦʜʝ ʄʠʰʠ˂ʘ  " " ɹʨʘʥʢʘ ʈʘʜʠʯʝʚʠ˂ʘ  " " ɫʫʨʹʝʚʜʘʥʩʢʘ " " ɿʤʘʿ ɱʦʚʠʥʘ 

" " ʉʪʝʚʘʥʘ ʅʠʢʦʣʠ˂ʘ ʜʦ II 116 " " ʉʪʝʚʘʥʘ ʅʠʢʦʣʠ˂ʘ " " ɿʤʘʿ ɱʦʚʠʥʘ, ʉʣʦʙʦʜʘʨʩʢʘ ʜʦ 

ʌʨʫʰʢʦʛʦʨʩʢʝ   

  ʇʈʀʆʈʀʊɽʊ  II 

ʈʘʜ 1:ɹʦʮʢʝ, ʛʣʘʚʥʘ ʫʣʠʮʘ 

ʈʘʜ 2: ʅʦʚʠ ʃʝʜʠʥʮʠ: ʉʣʦʙʦʜʘʨʩʢʘ, ɿʤʘʿ ɱʦʚʠʥʘ " " ɫʫʨʹʝʚʜʘʥʩʢʘ, ɿʣʘʪʘʥʘ 

ʇʝʪʨʦʚʠ˂ʘ ʜʦ ʛʨʦʙˀʘ " " ɿʣʘʪʘʥʘ ʇʝʪʨʦʚʠ˂ʘ " " ɿʣʘʪʘʥʘ ʇʝʪʨʦʚʠ˂ʘ " " ɹʨʘʥʢʘ 

ʈʘʜʠʯʝʚʠ˂ʘ ʜʦ ɺʦʿʚʦʜʝ ʄʠʰʠ˂ʘ  " " ɹʨʘʥʢʘ ʈʘʜʠʯʝʚʠ˂ʘ  " " ɫʫʨʹʝʚʜʘʥʩʢʘ " " ɿʤʘʿ ɱʦʚʠʥʘ 

" " ʉʪʝʚʘʥʘ ʅʠʢʦʣʠ˂ʘ ʜʦ II 116 " " ʉʪʝʚʘʥʘ ʅʠʢʦʣʠ˂ʘ " " ɿʤʘʿ ɱʦʚʠʥʘ, ʉʣʦʙʦʜʘʨʩʢʘ ʜʦ 

ʌʨʫʰʢʦʛʦʨʩʢʝ   

ʈʘʜ 3: ʉʨʝʤʩʢʘ ʂʘʤʝʥʠʮʘ: ɹʨʘʥʠʩʣʘʚʘ ɹʫʢʫʨʦʚʘ (ʊʘʪʘʨʩʢʦ ʙʨʜʦ), ʉʚʝʪʦʟʘʨʘ ʄʠʣʝʪʠ˂ʘ, 

ɺʣʘʜʠʤʠʨʘ ʅʘʟʦʨʘ, ʅʦʚʦʩʘʜʩʢʘ, ʈʘʜʝ ʂʦʥʯʘʨʘ, ʉʣʘʚʢʘ ʈʦʜʠ˂ʘ. 

 

ʅɸʇʆʄɽʅɸ ɿɸ ɺʆɿʀʃɸ: 

1. ʈʘʜ ʩʝ ʧʦʥʘʚˀʘ ʜʦʢ ʪʨʘʿʫ ʩʥʝʞʥʝ ʧʘʜʘʚʠʥʝ ʠ ʜʦʢ ʠʤʘ ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ ʢʦʣʦʚʦʟʫ, 

ʙʫʩ ʥʠʰʘʤʘ, ʙʫʩ ʦʢʨʝʪʥʠʮʘʤʘ ʠ ʪʨʘʢʘʤʘ ʟʘ ʦʜʚʘʿʘˁʝ ʣʝʚʦ ʠ ʜʝʩʥʦ. 

 2. ɼʦʢ ʩʝ ʚʨʰʠ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʩʦʣʝ ʩʝ ʩʘʤʦ ʢʨʠʪʠʯʥʝ ʜʝʦʥʠʮʝ ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ 

ʢʨʠʚʠʥʝ ʠ ʩʣ.) , ʘ ʥʘʢʦʥ ʧʨʝʩʪʘʥʢʘ ʧʘʜʘʚʠʥʘ ʠ ʦʩʪʘʣʝ ʜʝʦʥʠʮʝ ʧʦ ʤʘʨʰʨʫʪʠ ʩʦʣʝˁʘ.  

3. ʍʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ ʤʦʨʘ ʙʠʪʠ ʩʧʫʰʪʝʥʘ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʣʦʚʦʟʘ, ʩʚʝ ʜʦʢ ʠʤʘ 

ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ ʧʫʪʘˁʘʤʘ, ʢʦʿʠʤʘ ʩʝ ʢʨʝ˂ʝ ʚʦʟʠʣʦ ʜʦ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʠʣʠ ʧʦʚʨʘʪʢʘ ʫ 

ʬʠʨʤʫ ʦʩʠʤ ʜʝʦʥʠʮʘ ʢʦʿʝ ʥʝ ʦʜʨʞʘʚʘ  ɱʂʇ  '' ʇʫʪ ''



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

ʏʀʐɴɽɳɽ ʉʅɽɻɸ 

ʄɸʈʐʈʋʊɸ ʙʨ. 4. 

ɽʇʆʂɸ 

ʇʈʀʆʈʀʊɽʊ ʀ 

 

ʇʈɸɿɸʅ ʍʆɼ: ɱʂʇ Ăʇʋʊñ ï ɿʤʘʿʝʚ ʪʨʛ, ʉʨʝʤʩʢʘ ʂʘʤʝʥʠʮʘ 

 

ʇʆʏɽʊɸʂ ʈɸɼɸ: ɿʤʘʿʝʚ ʪʨʛ  " " ʂʘʨʘʹʦʨʹʝʚʘ  " " ʇʫʪ ʟʘ ɹʝʦʯʠʥ (ʈ 107) 

" " ʙʫʩ ʦʢʨʝʪʥʠʮʘ ʟʘ ɹʦʮʢʝ " "  ʧʫʪ ʟʘ ɹʝʦʯʠʥ " "  ʌʨʫʩʢʦʛʦʨʩʢʘ (ʃʝʜʠʥʮʠ) " " 

ʉʣʦʙʦʜʘʨʩʢʘ "" ɿʤʿ ɱʦʚʠʥʘ (ʙʫʩ ʦʢʨ.) " " ɿʤʘʿ ɱʦʚʠʥʘ ""ʉʣʦʙʦʜʘʨʩʢʘ "" 

ʌʨʫʩʢʦʛʦʨʩʢʘ "" ʧʫʪ ʟʘ ʉʪʨʝ ʃʝʜʠʥʮʝ "" ɺʫʢʘ ʂʘʨʘ˅ʠ˂ʘ ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ " " 

ɺʫʢʘ ʂʘʨʘ˅ʠ˂ʘ "" ʉʪʘʨʠ ʃʝʜʠʥʮʠ "" ʌʨʫʩʢʦʛʦʨʩʢʘ "" II116 ʜʦ ʨʘʩʢʨʩʥʠʮʝ 

ʈʘʢʦʚʘʮ " " II116 ʜʦ ʉʨ. ʂʘʤʝʥʠʮʝ "" ʧʫʪ ʫʘ ʅʦʚʝ ʃʝʜʠʥʮʝ ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ 

" "   ʇʫʪ ʟʘ ʉʪʘʨʝ ʃʝʜʠʥʮʝ ʜʦ ʙʫʩ ʦʢʨʝʪʥʠʮʝ " "   ʇʫʪ ʟʘ ʃʝʜʠʥʮʝ "" II116 ʇʫʪ 

ʟʘ ɹʝʦʯʠʥ ʜʦ ʨʘʩʢʨʩʥʠʮʝ ʈʘʢʦʚʘʮ " "  ʧʫʪ ʟʘ ʉʨ. ʂʘʤʝʥʠʮʫ 

 

ʅɸʇʆʄɽʅɸ: 

 

1. ɸʫʪʦʙʫʩʢʦ ʩʪʘʿʘʣʠʰʪʝ (ʥʠʰʝ) ʠ ʘʫʪʦʙʫʩʢʝ ʦʢʨʝʪʥʠʮʝ ʥʘ ʜʝʦʥʠʮʘʤʘ ʢʦʿʝ 
ʦʜʨʞʘʚʘ ʿʝʜʠʥʠʮʘ ʩʫ ʦʙʘʚʝʟʥʝ ʟʘ ʩʦʣʝˁʝ ʠ ʯʠʰ˂ʝˁʝ. 

 

2. ʂʘʜʘ ʩʝ ʩʪʝʢʥʫ ʫʩʣʦʚʠ ʟʘ ʯʠʰ˂ʝˁʝ ʩʥʝʛʘ ʿʝʜʠʥʠʮʘ ʨʘʜʠ ʧʦ ʤʘʨʰʨʫʪʠ ʯʠʰ˂ʝˁʘ 
ʫʟ ʦʙʘʚʝʟʥʦ ʩʦʣʝˁʝ ʢʨʠʪʠʯʥʠʭ ʜʝʦʥʠʮʘ  ( ʫʩʧʦʥʠ, ʦʧʘʩʥʝ ʢʨʠʚʠʥʝ, ʤʦʩʪʦʚʠ ʠ 
ʩʣ.). 

 



 

 

3. ʍʠʜʨʘʫʣʠʯʥʘ ʜʘʩʢʘ ʤʦʨʘ ʙʠʪʠ ʩʧʫʰʪʝʥʘ ʥʘ ʧʦʚʨʰʠʥʫ ʢʦʣʦʚʦʟʘ, ʩʚʝ ʜʦʢ ʠʤʘ 
ʟʘʦʩʪʘʣʦʛ ʩʥʝʛʘ ʥʘ ʧʫʪʘˁʘʤʘ, ʢʦʿʠʤʘ ʩʝ ʢʨʝ˂ʝ ʚʦʟʠʣʦ ʜʦ ʨʘʜʥʦʛ ʟʘʜʘʪʢʘ ʠʣʠ 
ʧʦʚʨʘʪʢʘ ʫ ʬʠʨʤʫ ʦʩʠʤ ʜʝʦʥʠʮʘ ʢʦʿʝ ʥʝ ʦʜʨʞʘʚʘ  ɱʂʇ  '' ʇʫʪ ''. 

 

 

 

 

 


