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ʅʆʈʄɸʊʀɺʊɯʂ ʉɯʃʊɽʄɽʃɽʈ 

 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ ʢʝʣʝʩʽʜʝʡ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨסʘ ʩʽʣʪʝʤʝʣʝʨ 

ʞʘʩʘʣʳʥʜʳ: 

 ʩʪʘʥץʘʟʘפ :ʳשçɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳ2007 ש ʞʳʣסʳ 27 ʰʽʣʜʝʜʝʛʽ ˉ 319-III ɿʘשʳ, 2024 ʞʳʣסʳ 1 

  .ʪʳʨʫʣʘʨʤʝʥץʳ ᴇʟʛʝʨʽʩʪʝʨ ʤʝʥ ʪʦʣʳסʪʘʨʜʘשʘץ

 ʞᴅʥʝ ץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ, ʦʨʪʘ, ʪʝʭʥʠʢʘʣʳץʘʟʘפ

ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳ2023-2029 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʙʝʢʽʪʫ ʪʫʨʘʣʳ: פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ תʢʽʤʝʪʽʥʽ2023 ש 

ʞʳʣסʳ 28 ʥʘʫʨʳʟʜʘסʳ ˉ 249 ץʘʫʣʳʩʳ.  

ɹʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʳש ʧʝʜʘʛʦʛʪʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʢᴅʩʽʧʪʽʢ ʩʪʘʥʜʘʨʪʪʘʨʜʳ 

ʙʝʢʽʪʫ ʪʫʨʘʣʳ: פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʆץʫ-ʘסʘʨʪʫ ʤʠʥʠʩʪʨʽʥʽ2025 ש ʞʳʣסʳ 24 

ʘץʧʘʥʜʘסʳ ˉ 31 ʙײʡʨʳסʳ.  

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʪᴅʨʙʠʝ ʤʝʥ ʦץʳʪʫʜʳש, ʙʘʩʪʘʫʳʰ, ʥʝʛʽʟʛʽ ʦʨʪʘ ʞᴅʥʝ 

ʞʘʣʧʳ ʦʨʪʘ, ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ 

ʞʘʣʧʳסʘ ʤʽʥʜʝʪʪʽ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ʙʝʢʽʪʫ ʪʫʨʘʣʳ: פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ 

ʞᴅʥʝ סʳʣʳʤ ʤʠʥʠʩʪʨʽʥʽ2022 ש ʞʳʣסʳ 3 ʪʘʤʳʟʜʘסʳ ˉ 348 ʙײʡʨʳסʳ.  

çʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʪᴅʨʙʠʝ ʤʝʥ ʦץʳʪʫʜʳװ שʣʛʽʣʽʢ ʦץʫ ʞʦʩʧʘʨʣʘʨʳʥ ʙʝʢʽʪʫ 

ʪʫʨʘʣʳè פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ ʤʠʥʠʩʪʨʽʥʽ2012 ש ʞʳʣסʳ 

20 ʞʝʣʪʦץʩʘʥʜʘסʳ ˉ 557 ʙײʡʨʳסʳʥʘ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʫ ʪʫʨʘʣʳ: פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳ ʆץʫ-ʘסʘʨʪʫ ʤʠʥʠʩʪʨʽʥʽ2025 ש ʞʳʣסʳ 16 ץʘשʪʘʨʜʘסʳ ˉ 7 

ʙײʡʨʳסʳ.  

ɹʘʩʪʘʫʳʰ, ʥʝʛʽʟʛʽ ʦʨʪʘ ʞᴅʥʝ ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʜʝשʛʝʡʣʝʨʽʥʽש ʞʘʣʧʳ ʙʽʣʽʤ 

ʙʝʨʝʪʽʥ ʧᴅʥʜʝʨʽ ʤʝʥ ʪʘשʜʘʫ ʢʫʨʩʪʘʨʳ ʙʦʡʳʥʰʘ װʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ 

ʙʝʢʽʪʫ ʪʫʨʘʣʳ: פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʆץʫ-ʘסʘʨʪʫ ʤʠʥʠʩʪʨʽʥʽ2022 ש ʞʳʣסʳ 16 

  .ʳסʡʨʳײʡʝʢʪʝʛʽ ˉ 399 ʙװʳʨʢץ

ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʧᴅʥʜʝʨʜʽש, 

ʪʘשʜʘʫ ʢʫʨʩʪʘʨʳʥʳש ʞᴅʥʝ ʬʘʢʫʣʴʪʘʪʠʚʪʝʨʜʽװ שʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ 

ʙʝʢʽʪʫ ʪʫʨʘʣʳ: פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ ʤʠʥʠʩʪʨʽʥʽ2013 ש 

ʞʳʣסʳ 3 ʩᴅʫʽʨʜʝʛʽ ˉ 115 ʙײʡʨʳסʳ. 
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ɸʅʓפʊɸʄɸʃɸʈ 

 

ɹײʣ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʘ ʢʝʣʝʩʽ ʪʝʨʤʠʥʜʝʨʛʝ ʩᴅʡʢʝʩ ʘʥʳץʪʘʤʘʣʘʨ 

 :ʘʥסʦʣʜʘʥʳʣץ

ɹʘסʜʘʨʣʘʤʘ - ᴅʨ ʪʘץʳʨʳʧ ʙᴇʣʽʤʽ ʙʦʡʳʥʰʘ ʦץʫʰʳʣʘʨ ʤʝשʛʝʨʫʛʝ ʪʠʽʩʪʽ 

ʙʽʣʽʤ, ʙʽʣʽʢ ʞᴅʥʝ ʜʘסʜʳʣʘʨʜʳש ʤʽʥʜʝʪʪʽ ʢᴇʣʝʤʽʥ ʙʝʣʛʽʣʝʡʪʽʥ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪ. 

ɹʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳ - ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ʤʝʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʽʥ, 

ʤʘʟʤײʥʳʥ, ʦץʫ װʜʝʨʽʩʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʪᴅʨʪʽʙʽʥ, ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ 

ʞᴅʥʝ ʦץʳʪʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ ᴇʣʰʝʤʰʘʨʪʪʘʨʳʥ ᴇʟʘʨʘ ʪײʪʘʩʪʳץʪʘ ץʘʤʪʠʪʳʥ 

ʙʽʣʽʤ ʙʝʨʫʜʽש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨ ʞʠʳʥʪʳסʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ - ʨʦʙʦʪʪʘʨʜʳ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ, ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫʳʥ 

ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʳʪʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ - ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʦʨʥʘʣʘʩʪʳʨʫסʘ, ʪʘʧʩʳʨʤʘʣʘʨ 

ʦʨʳʥʜʘʫסʘ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ᴅʨʝʢʝʪʽʥ ʠʥʪʝʨʥʝʪ ʘʨץʳʣʳ ײʡʳʤʜʘʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ 

ʚʝʙ-ʨʝʩʫʨʩ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳ - ᴇʟʘʨʘ ʤʘʟʤײʥʜʘʩ ʦץʫ ʧᴅʥʜʝʨʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ, ʙʘʩʪʘʫʳʰ 

ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʘʟʘʣʳץ ʤʘʟʤײʥʳʥ ײץʨʘʡʪʳʥ ײץʨʳʣʳʤʜʳץ ʙᴇʣʽʤ. 

ɾʘʪʪʳסʫ - ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʦץʫʰʳʣʘʨʜʳש ʩʘʙʘץʪʘסʳ ʪʘʥʳʤʜʳץ 

ʽʩ-ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ʥʝʛʽʟʛʽ ײץʨʘʣ, ʦʥʳש ʤʘץʩʘʪʳ ץʘʞʝʪʪʽ 

ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʠʷʥʘץʪʳ ʤʝשʛʝʨʪʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʆץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ - ʙʝʣʛʽʣʽ ʙʽʨ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ, 

ʙʽʣʽʢ ʞᴅʥʝ ʜʘסʜʳʣʘʨʜʳ ʤʘץʩʘʪʪʳ, ʞʦʩʧʘʨʣʳ ᴅʨʽ ʞװʡʝʣʽ ʪװʨʜʝ ʤʝשʛʝʨʫʽʥ 

 ʪʘʩײʪ שʨʘʣʜʘʨʜʳײץ ʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨ ʤʝʥס ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥץ

ʞʠʳʥʪʳסʳ. 

ʈʦʙʦʪ - ʧʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽ ʘʨץʳʣʳ ᴅʨʝʢʝʪ ʝʪʝʪʽʥ, ʙʝʣʛʽʣʽ 

ʙʽʨ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʦʨʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ - ʞʘʨʘʪʳʣʳʩʪʘʥʫ, ʪʝʭʥʠʢʘ, ʠʥʞʝʥʝʨʠʷ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘ 

ʩʘʣʘʣʘʨʳʥʜʘסʳ ʙʽʣʽʤ ʤʝʥ ʙʽʣʽʢʪʝʨʜʽ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש 

ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʦץʫ ʙʘסʳʪʳʥʳש ʙʽʨʽ. 

ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳ - ʦץʫ ʤʘץʩʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ᴅʟʽʨʣʝʥʛʝʥ ʞᴅʥʝ 

ʵʣʝʢʪʨʦʥʜʳץ ʬʦʨʤʘʪʪʘ ײʩʳʥʳʣʘʪʳʥ ʤᴅʪʽʥ, ʙʝʡʥʝ, ʛʨʘʬʠʢʘ, ʜʳʙʳʩ ʞᴅʥʝ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʞʠʳʥʪʳסʳ. 

ʎʠʬʨʣʳײץ ץʨʘʣ - ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ײʩʳʥʫסʘ, ʪʘʧʩʳʨʤʘʣʘʨ ʦʨʳʥʜʘʫסʘ ʞᴅʥʝ 

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ʵʣʝʢʪʨʦʥʜʳץ 

ʥʝʤʝʩʝ ʧʨʦʛʨʘʤʤʘʣʳײץ ץʨʘʣ. 

ʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ - ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥʜʝ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ 

ʦץʳʪʳʣʘʪʳʥ, ʦץʫʰʳʣʘʨʜʳש ʩʘʥʘʫ ʜʘסʜʳʣʘʨʳʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ 

ʤʝשʛʝʨʫʽʥ ʞᴅʥʝ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʫ 

 ʘסʘʣʳʧʪʘʩʪʳʨʫץ ʦʣʜʘʥʘ ʙʽʣʫʽʥץ ʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʪʠʽʤʜʽװʜʝʨʽʩʽ ʤʝʥ ʢװ

ʙʘסʳʪʪʘʣסʘʥ ʦץʫ ʧᴅʥʽ. 

 

  



5 

 

ɹɽʃɻɯʃɽʋʃɽʈ ʄɽʅ פʓʉפɸʈʊʋʃɸʈ 

 

ɸʂʊ - ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ɹɹ - ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳ 

ɹɹɹ ʄɾʄɹɹʉ - ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʝʤʣʝʢʝʪʪʽʢ ʞʘʣʧʳסʘ ʤʽʥʜʝʪʪʽ ʙʽʣʽʤ 

ʙʝʨʫ ʩʪʘʥʜʘʨʪʳ 

ɹɹʉ - ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ 

ɹʊ - ʙʘץʳʣʘʫ ʪʦʙʳ 

 ʤʳʩʳײʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞס - ɿɾנ

ɾʀ ï ʞʘʩʘʥʜʳ ʠʥʪʝʣʝʢʪ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ - ʈפ

ʄɾʄɹɹʉ - ʤʝʤʣʝʢʝʪʪʽʢ ʞʘʣʧʳסʘ ʤʽʥʜʝʪʪʽ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʳ 

ʆᴄʂ - ʦץʫ- ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥ 

ʊʆɾ - ʪʠʧʪʽʢ ʦץʫ ʞʦʩʧʘʨʣʘʨʳ 

ʕʊ - ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ/ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 

 

ʂɯʈɯʉʇɽ 

 

ɿʝʨʪʪʝʫʜʽש ᴇʟʝʢʪʽʣʽʛʽ. פʘʟʽʨʛʽ ץʦסʘʤʜʘסʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʽʣʽʤ 

ʙʝʨʫ ʞװʡʝʩʽʥʽש ʤʘʟʤײʥʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʞʘשʘ ʪʘʣʘʧʪʘʨ ץʦʡʳʧ ʦʪʳʨ. ɹʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ, ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ, 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ץʘʣʳʧʪʘʩʪʳʨʫ ï 

 שʫʰʳʣʘʨʜʳץʙʽʨʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦ שʳʟʜʳ ʤʽʥʜʝʪʪʝʨʽʥʽשʤʘ שʘʟʽʨʛʽ ʤʝʢʪʝʧʪʽץ

ʪʝʭʥʠʢʘʣʳץ ʦʡʣʘʫʳʥ, ʟʝʨʪʪʝʫʰʽʣʽʢ ᴅʨʝʢʝʪʽʥ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʞᴅʥʝ 

ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ 

ʙʽʣʽʤ ʙʝʨʫ ʙʘסʳʪʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 ʳʥʜʘ [1], ʤʝʤʣʝʢʝʪʪʽʢשçɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʞʘʣʧʳסʘ ʤʽʥʜʝʪʪʽ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʳʥʜʘ [2], çʎʠʬʨʣʳפ ץʘʟʘץʩʪʘʥè 

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʞᴅʥʝ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ, ʦʨʪʘ, ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ 

ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳ2023 שï2029 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘ [3] ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ ʞʘשʘʨʪʫ, ʮʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʫ װʜʝʨʽʩʽʥʝ ʝʥʛʽʟʫ, ʦץʫʰʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʩʘʫʘʪʪʳʣʳסʳ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫ ʤʽʥʜʝʪʪʝʨʽ 

ʘʡץʳʥʜʘʣסʘʥ.  

 שʘʝʚʪʳץʘʩʳʤ-ɾʦʤʘʨʪ ʊʦפ ʇʨʝʟʠʜʝʥʪʽ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʞʦʣʜʘʫʳʥʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʣʘʩʳʥʘ ʝʥʛʽʟʫʜʽש ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʜʳʣʳסʳ ʘʡץʳʥʜʘʣʳʧ, ʮʠʬʨʣʳץ 

ʩʘʫʘʪʪʳʣʳסʳ ʞʦסʘʨʳ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ʦʨʪʘסʘ ʙʝʡʽʤʜʝʣʛʝʥ ʙʦʣʘʰʘץ ʙʫʳʥʜʳ 

ʪᴅʨʙʠʝʣʝʫ ʙʽʣʽʤ ʩʘʣʘʩʳʥʳש ʙʘʩʳʤ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ʝʢʝʥʜʽʛʽ ʝʨʝʢʰʝ ʘʪʘʣʳʧ 

ᴇʪʪʽ [4].  ɹײʣ ײʩʪʘʥʳʤ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞᴅʥʝ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʥʝʛʽʟʽʥʜʝ ʦץʳʪʫʜʳש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ᴇʟʝʢʪʽ 

ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ.  

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʇʨʝʟʠʜʝʥʪʪʽש ʩʪʨʘʪʝʛʠʷʣʳץ 

ʙʘʩʪʘʤʘʣʘʨʳ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʪʨʝʥʜʪʝʨʽ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʝʥʛʽʟʫʜʽש ʬʦʨʤʘʣʜʳ ʝʤʝʩ, 

ʤʘʟʤײʥʜʳץ ʥʝʛʽʟʛʝ ʠʝ ʙʦʣʫʳ ץʘʞʝʪʪʽʛʽʥ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ.  

 ʳ 16סʞʳʣ 2022 שʘʨʪʫ ʤʠʥʠʩʪʨʽʥʽסʫ-ʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʆץʘʟʘפ

 שè ʧᴅʥʽʥʽץʩʘʫʘʪʪʳʣʳ ץʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ  çʎʠʬʨʣʳסʡʨʳײʡʝʢʪʝʛʽ ˉ399 ʙװʳʨʢץ

 ,ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫ שʫʰʳʣʘʨʜʳץʜʘʨʣʘʤʘʩʳʥʜʘ ʦסʫ ʙʘץʣʛʽʣʽʢ ʦװ

 ʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘץ ʜʳʣʘʨʳʥסʘʨʘʧʘʡʳʤ ʧʨʦʛʨʘʤʤʘʣʘʫ ʜʘץ

ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʤᴅʩʝʣʝʣʝʨʽ ץʘʤʪʳʣסʘʥ [5]. ɹײʣ ʪʘʣʘʧʪʘʨ 

ʦץʫʰʳʣʘʨʜʳש ʮʠʬʨʣʳץ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ 

ʙʘסʳʪʪʘʣʳʧ, ʦץʫ ᴅʨʝʢʝʪʽʥ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ ײʡʳʤʜʘʩʪʳʨʫʜʳ 

ʢᴇʟʜʝʡʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʫ ï ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧʪʘ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫסʘ, ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳש ʞײʤʳʩ 

ʧʨʠʥʮʠʧʽʥ ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʤʝשʛʝʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳש ʙʽʨʽ. 

ɹװʛʽʥʜʝ ɾʘʧʦʥʠʷ, ʆשʪװʩʪʽʢ ʂʦʨʝʷ, ɸפʐ, ʉʠʥʛʘʧʫʨ, ʌʠʥʣʷʥʜʠʷ ʩʠʷץʪʳ 

ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʝʥʛʽʟʽʣʛʝʥ. ʄײʥʜʘʡ ʪᴅʞʽʨʠʙʝ ʦץʫʰʳʣʘʨʜʳ ʪʝʢ ʪʝʭʥʠʢʘ ʤʝʥ 
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ʧʨʦʛʨʘʤʤʘʣʘʫסʘ װʡʨʝʪʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ, 

ʩʳʥʠ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʝʩʝʧʪʽʢ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ, ʪʦʧʧʝʥ ʞײʤʳʩ 

ʽʩʪʝʫ ʞᴅʥʝ ᴇʟ ʦʡʳʥ ʜᴅʣʝʣʜʝʡ ʙʽʣʫ ʤᴅʜʝʥʠʝʪʽʥ ʜʘʤʳʪʘʜʳ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ 

 ʤʢʽʥʜʽʢʪʝʨʽ ʰʝʪʝʣʜʽʢװʳ ʤסʳʪʫʜʘץʥʝʛʽʟʜʝʨʽ ʤʝʥ ʦ ץʪʝʦʨʠʷʣʳ שʦʣʜʘʥʫʜʳץ

-ʪʘ A. Strawhacker [6], G. Keren, A. Benץʘʣʳʤʜʘʨ: ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʜʘʷʨʣʳס

David, M. Fridin [7] ʦץʫʰʳʤʝʥ ʦʡʳʥ ʞᴅʥʝ ײץʨʘʩʪʳʨʫ ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ʙʘʩʪʘʧץʳ 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ʤʝʥ ץʳʟʳסʫʰʳʣʳץʪʳץ שʘʣʳʧʪʘʩʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʩʝ, 

ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʜʝשʛʝʡʽʥʜʝ ɽ.ɸ. ɻʦʣʦʜʦʚ [8], M.U. Bers [9], P. Merredith, 

F.B.V. Benitti [10], S.A. Papert [11], M.Resnick [12], A. Eguchi [13], B. Zhong [14], 

F. R. Sullivan [15] ʝשʙʝʢʪʝʨʽʥʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʉ.ʇʝʡʧʝʨʪʪʽש ʢʦʥʩʪʨʫʢʪʠʚʠʟʤ 

ʪʝʦʨʠʷʩʳ ʙʦʡʳʥʰʘ ʙʘʣʘ ʙʽʣʽʤʜʽ ʜʘʡʳʥ ʢװʡʽʥʜʝ ץʘʙʳʣʜʘʤʘʡʜʳ. ʆʥʳ ʥʘץʪʳ 

ᴅʨʝʢʝʪ, ʤʦʜʝʣʴ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʥʳʩʘʥʜʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʘʨץʳʣʳ 

ʤʝשʛʝʨʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʣʦʛʠʢʘʣʳץ 

ʦʡʣʘʫʳʥ, ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʽʥ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ ײץʨʘʣ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. M.Resnick ʧʝʥ A. Eguchi 

ʙʽʣ̔ʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥ ʦץʫʰʳʣʘʨʜʳש ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

ʜʘסʜʳʣʘʨʳʥ ʞᴅʥʝ ʪʦʧʧʝʥ ʞײʤʳʩ ʞʘʩʘʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʙʘסʳʪ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. ɸʣ, F.B.V.Benitti ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʤʝʢʪʝʧ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ 

 ʫ ʤʦʪʠʚʘʮʠʷʩʳʥץʦ שʘʥ ʟʝʨʪʪʝʫʣʝʨʜʽ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ʦʥʳסʘ ʘʨʥʘʣסʦʣʜʘʥʫץ

ʘʨʪʪʳʨʫסʘ, ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ ʙʽʣʽʤʜʽ ʤʝשʛʝʨʫʛʝ ʞᴅʥʝ ʧᴅʥʜʝʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʢװʰʝʡʪʫʛʝ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʥʝʛʽʟʜʝʡʜʽ. 

ɹʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʞᴅʥʝ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʫ ʤᴅʩʝʣʝʣʝʨʽ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ סʘʣʳʤʜʘʨʜʳש 

ʝשʙʝʢʪʝʨʽʥʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫ ʞʦʣʜʘʨʳ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʽ 

ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ɽ.ʓ. ɹʠʜʘʡʙʝʢʦʚ 

[16], H.Ķ. B¿lb¿l [17], ʂ.ʄ.ɹʝʨʢʠʤʙʘʝʚ [18], ɸ.ɽ. ʉʘסʳʤʙʘʝʚʘ [19],                   

ɾ.פ. ʅײʨʙʝʢʦʚʘ [20], ʂ.ʊ. ʓʙʳʨʘʠʤʞʘʥʦʚ [21], ʄ.ʋ. ʄʫʢʘʰʝʚʘ [22], 

ɸ.ɹ.ʀʙʘʰʦʚʘ [23], ʉ.ʐ. ʊʣʝʫʙʘʡ [24] ʞᴅʥʝ ʪ.ʙ. ʝשʙʝʢʪʝʨʽʥʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ.  

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʝʨʪʝ ʞʘʩʪʘʥ ʦץʳʪʫ ʦץʫʰʳʣʘʨʜʳץ שʦʨʰʘסʘʥ ʦʨʪʘʜʘסʳ 

ʪʝʭʥʦʣʦʛʠʷʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʪװʩʽʥʫʽʥʝ, ʤᴅʩʝʣʝʣʝʨʜʽ ʪʘʣʜʘʧ, ʰʝʰʽʤ ץʘʙʳʣʜʘʫ 

 שʫʰʳʣʘʨʜʳץʡʝʩʽ ʦװʳʪʫ ʞץʥʜʘʡ ʦײʧʘʣ ʝʪʝʜʽ. ʄץʘʙʽʣʝʪʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫʽʥʝ ʳץ

ʧᴅʥʜʽʢ ʙʽʣʽʤʜʝʨʽʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʳʧ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ 

 ʳʣʳץʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʤʝʥ ʘʡʥʘʣʳʩʫ ʘʨװʘ ʤסʘʣʳʧʪʘʩʪʳʨʫץ

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʜʘ ʪʘʙʘʥʜʳʣʳץ, ʤʘץʩʘʪץʘ ʞʝʪʫ, ʞʘʫʘʧʢʝʨʰʽʣʽʢ 

ʞᴅʥʝ ᴇʟ ʝשʙʝʛʽʥʽש ʥᴅʪʠʞʝʩʽʥ ʢᴇʨʫ ʩʠʷץʪʳ ʪײʣסʘʣʳץ ץʘʩʠʝʪʪʝʨ ץʘʣʳʧʪʘʩʳʧ, 

ʜʘʤʠʜʳ. 

ɼʝʛʝʥʤʝʥ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ʤᴅʩʝʣʝʩʽ ʪʦʣʳץ ʰʝʰʽʤʽʥ ʪʘʧʪʳ ʜʝʫʛʝ ʙʦʣʤʘʡʜʳ. פʘʟʽʨʛʽ ʤʝʢʪʝʧ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʢᴇʙʽʥʝ װʡʽʨʤʝ, ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʥʝʤʝʩʝ ʞʝʢʝʣʝʛʝʥ ʞʦʙʘʣʳץ 

ʞײʤʳʩ ʪװʨʽʥʜʝ ײʡʳʤʜʘʩʪʳʨʳʣʘʜʳ. ɸʣ, ʦʥʳ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥʜʝ 

ʞװʡʝʣʽ, ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʩʘʡ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʤʝʥ ʢʽʨʽʢʪʽʨʽʧ ʦץʳʪʫʜʳש 

 ץʘʟʘפ .ʘʥסʳʥʜʘʣʤʘץʛʝʡʜʝ ʘʡשʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ʞʝʪʢʽʣʽʢʪʽ ʜʝס
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ʪʽʣʽʥʜʝʛʽ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳש, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽʥʽש 

ʞᴅʥʝ ײʣʪʪʳץ ʤʘʟʤײʥסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש 

ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʙʘʡץʘʣʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʪʝʢ 

ʪʝʭʥʠʢʘʣʳץ ʜʘסʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʤʝʥ ʰʝʢʪʝʣʤʝʫʽ ʪʠʽʩ. ʆʣ ʦץʫʰʳʣʘʨʜʳש 

ʜװʥʠʝʪʘʥʳʤʳʥ ʢʝשʝʡʪʽʧ, ʰʳסʘʨʤʘʰʳʣʳץ ᴅʨʝʢʝʪʢʝ, ʪʦʧʧʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣʫʳ ץʘʞʝʪ.  ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ ʦץʳʪʫʜʘ ײʣʪʪʳץ ʤʘʟʤײʥʜʳ ʢʽʨʽʢʪʽʨʫ, ʦץʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʝʡʽʤʜʝʫ, 

ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʪʠʽʤʜʽʣʽʛʽʥ ʥʝʛʽʟʜʝʫ ʤʘשʳʟʜʳ סʳʣʳʤʠ-

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ᴅʜʝʙʠʝʪʪʝʨ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʪʘʣʜʘʫ ץʳʣʳʤʠ-ʧʝʜʘʛʦʛʠʢʘʣʳנ

ʢʝʣʝʩʽ ץʘʨʘʤʘ-ץʘʡʰʳʣʳץʪʘʨʜʳ ʘʡץʳʥʜʘʜʳ: 

 ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש 

ʤʘשʳʟʜʳʣʳסʳ ʤʝʥ ʦʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʳס שʳʣʳʤʠ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽʥʽש ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝ ʟʝʨʪʪʝʣʤʝʫʽ ʘʨʘʩʳʥʜʘ; 

 ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʘ 
ʜʝʛʝʥ ʩײʨʘʥʳʩ ʧʝʥ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʘʨʘʩʳʥʜʘ; 

 ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʤʝʩʽʥ ʧʨʘʢʪʠʢʘסʘ ʝʥʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʤʝʥ ʦʥʳש ᴅʜʽʩʪʝʤʝʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʘʨʘʩʳʥʜʘ. 

ʆʩʳ ץʘʨʘʤʘ-ץʘʡʰʳʣʳץʪʘʨ ʟʝʨʪʪʝʫ ʧʨʦʙʣʝʤʘʩʳʥ ʘʥʳץʪʘʫסʘ ʳץʧʘʣ ʝʪʪʽ. 

ɸʪʘʣסʘʥ ʧʨʦʙʣʝʤʘʥʳש ʰʝʰʽʤʽʥ ʽʟʜʝʫ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʘ  çɹʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ  

ʦץʳʪʫʜʳס שʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽè ʘʪʪʳ ʪʘץʳʨʳʧʪʳ ʪʘשʜʘʫסʘ ʥʝʛʽʟ 

ʙʦʣʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ: ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫʜʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥ ʘʡץʳʥʜʘʫ 

ʞᴅʥʝ ʦʥʳש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʤʝʩʽʥ ᴅʟʽʨʣʝʫ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ: ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

 .ʜʝʨʽʩʽװ

ɿʝʨʪʪʝʫ ʧᴅʥʽ: ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳץ 

 .ᴅʜʽʩʪʝʤʝʩʽ שʳʪʫʜʳץʳʣʳ ʦץʨʘʣʜʘʨ ʘʨײץ

ɿʝʨʪʪʝʫʜʽס שʳʣʳʤʠ ʙʦʣʞʘʤʳ: ʝʛʝʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ ʦץʳʪʫʜʳס שʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ 

ʥʝʛʽʟʜʝʨʽ ʘʡץʳʥʜʘʣʳʧ, ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʤʝʥ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʤʝ ʦץʫ 

 שʳʪʫʜʳץʳ, ʦסʩʘʫʘʪʪʳʣʳ ץʮʠʬʨʣʳ שʫʰʳʣʘʨʜʳץʜʝʨʽʩʽʥʝ ʝʥʛʽʟʽʣʩʝ, ʦʥʜʘ ʦװ

ʢᴇʨʥʝʢʽʣʽʛʽ, ץʦʣʞʝʪʽʤʜʽʣʽʛʽ, ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳ ʞᴅʥʝ 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳ ʘʨʪʘʜʳ, ᴇʡʪʢʝʥʽ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʤʝʥ ʦץʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥ ʙʝʣʩʝʥʜʽʨʫʛʝ,  ʧʨʘʢʪʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʩʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʠʥʪʝʨʘʢʪʠʚʪʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳʥʘ ʞᴅʥʝ ʙʦʣʞʘʤʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨ 

ʘʥʳץʪʘʣʜʳ: 
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 ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש 

ʪʝʦʨʠʷʣʳץ-ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽʥ ʘʥʳץʪʘʫ; 

 ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ ʦץʳʪʫʜʳש ʜʠʜʘʢʪʠʢʘʣʳץ 
ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʡץʳʥʜʘʫ; 

 ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳʥ ʜʘʡʳʥʜʘʫ; 

 ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʤʘʟʤײʥʳ 

ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʦʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ 

ʘʨץʳʣʳ ʪʝʢʩʝʨʫ. 

ɿʝʨʪʪʝʫʜʽש ʞʝʪʝʢʰʽ ʠʜʝʷʩʳ: ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ  

ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʟʤײʥʜʳ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥʽץ ,שʳʟʳסʫʰʳʣʳץʪʘʨʳʥʳש ʘʨʪʫʳʥʘ, ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥʘ, 

ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥʝ, ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʽʥ ʜʘʤʳʪʫסʘ, ʦץʳʪʫʜʳש 

ʢᴇʨʥʝʢʽʣʽʛʽʥʝ, ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥʝ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥ ʙʝʣʩʝʥʜʽʨʫʛʝ,  

ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʩʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ᴅʜʽʩʥʘʤʘʣʳץ ʥʝʛʽʟʜʝʨʽ: ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ 

ʙʘסʳʪץʘ ץʘʪʳʩʪʳ ʪʘʥʳʤ ʪʝʦʨʠʷʩʳ ʤʝʥ ʪײʣסʘʥʳש ʽʩ-ᴅʨʝʢʝʪ ʪʝʦʨʠʷʩʳʥʘ ʩװʡʝʥʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʙʘʡʣʘʥʳʩʪʳ 

ʬʠʣʦʩʦʬʠʷʣʳץ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʝשʙʝʢʪʝʨʜʽץ שʘסʠʜʘʣʘʨʳ 

ʙʘʩʰʳʣʳץץʘ ʘʣʳʥʜʳ. ɿʝʨʪʪʝʫʜʽש ᴅʜʽʩʥʘʤʘʣʳץ ʥʝʛʽʟʜʝʨʽʥ ʪײʣסʘʣʳץ-ʙʘסʜʘʨʣʳ 

ʦץʳʪʫ, ʽʩ-ᴅʨʝʢʝʪʪʽʢ, ײץʟʳʨʝʪʪʽʣʽʢ, ʞװʡʝʣʽʣʽʢ ʞᴅʥʝ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʪסײʳʨʣʘʨʳ ײץʨʘʡʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʪʝʦʨʠʷʩʳ, 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʳʪʫ װʜʝʨʽʩʽʥʜʝ ץʦʣʜʘʥʫ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʳ, 

ʢʦʥʩʪʨʫʢʪʠʚʠʟʤ ʪʝʦʨʠʷʩʳ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʥʝʛʽʟʜʝʨʽ 

ʙʘʩʰʳʣʳץץʘ ʘʣʳʥʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʢᴇʟʜʝʨʽ: ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʜʘʷʨʣʳץʪʳ 

 ʙʽʣʽʤ ʙʝʨʫʜʽ ץʟʜʽʢʩʽʟ ʧʝʜʘʛʦʛʠʢʘʣʳװ ʥʝʛʽʟʜʝʨ ʤʝʥ ץʪʳץʳץײץ ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥץ

ʥʦʨʤʘʪʠʚʪʽʢ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ʪײʨסʳʜʘʥ ʨʝʪʪʝʡʪʽʥ ʨʝʩʤʠ ײץʞʘʪʪʘʨ (ʙʽʣʽʤ ʪʫʨʘʣʳ 

ʟʘשʜʘʨ, ʤʝʤʣʝʢʝʪʪʽʢ ʪײʞʳʨʳʤʜʘʤʘʣʘʨ, ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, 

ʩʪʨʘʪʝʛʠʷʣʳץ ʞʦʣʜʘʫʣʘʨ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʥʦʨʤʘʪʠʚʪʽʢ ʘʢʪʽʣʝʨ), ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ 

ʙʝʨʫʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʦʡʳʥʰʘ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ סʳʣʳʤʠ 

ʝשʙʝʢʪʝʨ, ʙʽʣʽʤ ʙʝʨʫ ʚʝʙ-ʩʘʡʪʪʘʨʳ. 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ: 

 ʪʝʦʨʠʷʣʳץ ᴅʜʽʩʪʝʨ  ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ʤᴅʩʝʣʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ 

ᴅʜʝʙʠʝʪʪʝʨʜʽ, ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳ ʤʝʥ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʪʘʣʜʘʫ, 

ʩʘʣʳʩʪʳʨʫ ʞᴅʥʝ ʞʘʣʧʳʣʘʫ; 

 ʵʤʧʠʨʠʢʘʣʳץ ᴅʜʽʩʪʝʨ  ʙʘץʳʣʘʫ, ʩʘʫʘʣʥʘʤʘ ʞװʨʛʽʟʫ, ʪʝʩʪʽʣʝʫ ʞᴅʥʝ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʘʨץʳʣʳ ʟʝʨʪʪʝʫ ʙʦʣʞʘʤʳʥ ʪʝʢʩʝʨʫ, ʙʽʣʽʤ, ʙʽʣʽʢ 

ʞᴅʥʝ ʜʘסʜʳ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ; 

 ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨ  ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʩʘʥʜʳץ ᴇשʜʝʫ, ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʞᴅʥʝ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ. 
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 ɿʝʨʪʪʝʫ ʙʘʟʘʩʳ: ʊᴅʞʽʨʠʙʝʣʽʢ ʵʢʩʧʝʨʠʤʝʥʪ ʞײʤʳʩʳ ʐʳʤʢʝʥʪ ץʘʣʘʩʳ 

ʙʽʣʽʤ ʙʘʩץʘʨʤʘʩʳʥʘ ץʘʨʘʩʪʳ çɸ.ʅʘʚʦʠ ʘʪʳʥʜʘסʳ ˉ11 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ 

ʤʝʢʪʝʙʽè ʢʦʤʤʫʥʘʣʜʳץ ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʢʝʤʝʩʽ ʞᴅʥʝ çʃʝʨʤʦʥʪʦʚ ʘʪʳʥʜʘסʳ ˉ17 

ʞʘʣʧʳ ʦʨʪʘ ʤʝʢʪʝʙʽè ʢʦʤʤʫʥʘʣʜʳץ ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʢʝʤʝʩʽʥʽש ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧʪʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʨʪʪʝʫʜʽס שʳʣʳʤʠ ʞʘשʘʣʳסʳ: 

 ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש 

ʪʝʦʨʠʷʣʳץ-ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ʥʘץʪʳʣʘʥʜʳ; 

 ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ ʦץʳʪʫʜʳש ʜʠʜʘʢʪʠʢʘʣʳץ 
ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʘʡץʳʥʜʘʣʜʳ; 

 ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳ ʜʘʡʳʥʜʘʣʜʳ; 

 ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʤʘʟʤײʥʳ 
ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽ ᴅʟʽʨʣʝʥʽʧ ʞᴅʥʝ ʦʥʳש ʪʠʽʤʜʽʣʽʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ 

ʘʨץʳʣʳ ʪʝʢʩʝʨʽʣʜʽ. 

ɿʝʨʪʪʝʫʜʽש ʪʝʦʨʠʷʣʳץ ʤʘשʳʟʜʳʣʳסʳ:  

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ ʦץʳʪʫʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʥʝʛʽʟʜʝʨʽʥ ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘʥ ʪʦʣʳץʪʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥʘ ʢʽʨʽʢʪʽʨʫʜʽס שʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʥʘץʪʳʣʘʫסʘ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥ 

 .ʧʘʣ ʞʘʩʘʡʜʳץʤʢʽʥʜʽʢʪʝʨʽʥ ʥʝʛʽʟʜʝʫʛʝ ʳװʤ ץʧʝʜʘʛʦʛʠʢʘʣʳ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʜʘʷʨʣʘʥסʘʥ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʧʝʜʘʛʦʛʪʘʨ ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʣʝʨʽʥʜʝ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ, ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ, ʵʣʝʢʪʠʚʪʽ 

ʢʫʨʩʪʳ ʦץʳʪʫʜʘ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳ: 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨ, ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ʞᴅʥʝ ʙʽʣʽʤ 

ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ 

ᴅʟʽʨʣʝʥʜʽ. ױʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝʥʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ, ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ 

 ʘסʜʝʨʽʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫװ ʧʝʜʘʛʦʛʪʝʨʜʽ ʜʘʷʨʣʘʫ ץʡʳʤʜʘʨʳʥʜʘ ʞᴅʥʝ ʙʦʣʘʰʘײ

ʙʦʣʘʜʳ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ, çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʳʥʳש 

ᴅʜʽʩʪʝʤʝʩʽʥʽש ᴅʟʽʨʣʝʥʫʽ; ʦץʫ װʜʝʨʽʩʽʥʜʝ ץʦʣʜʘʥʫסʘ ʘʨʥʘʣסʘʥ çɹʘʩʪʘʫʳʰ 

ʤʝʢʪʝʧʪʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘè ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣʜʘʨʳ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨ 

ʢʝʰʝʥʽʥʽש ʞʘʩʘʣʫʳ; ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ ʧʨʘʢʪʠʢʘʜʘ ʦץʫ ʧʨʦʮʝʩʽʥʝ 

ʪʠʽʤʜʽ ʝʥʛʽʟʫ ʞʦʣʜʘʨʳʥʳש ʥʝʛʽʟʜʝʣʫʽʥʽש ʤʘשʳʟʜʳʣʳסʳ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. 

  :ʠʜʘʣʘʨסʘץ ʩʳʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽײ ʘסʘʫסʦʨפ

1. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ ʦʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ 

ʞᴅʥʝ ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ, ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʳʧ ʰʳסʘʨʤʘʰʳʣ ʙʦʣʳʧ 

 .ʧʘʣ ʞʘʩʘʡʜʳץʘʣʳʧʪʘʩʫʳʥʘ ʳץ

2. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʞװʡʝʣʽ 
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ʧʘʡʜʘʣʘʥʫ ʦץʫ װʜʝʨʽʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש 

ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʽʥ ʙʝʣʩʝʥʜʽʨʫʛʝ ʤʘשʳʟʜʳ װʣʝʩʽʥ ץʦʩʘʜʳ. 

3. ɹʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʟʤײʥ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʽʥʽש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

 ʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳץʘʥ ᴅʜʽʩʪʝʤʝʥʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦסʩʳʥʳʣױ .4

ʦץʳʪʫʜʳ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʳʣʫʳʥ, סʳʣʳʤʠ ʙʦʣʞʘʤʥʳש ʜײʨʳʩʪʳסʳʥ ʞᴅʥʝ 

ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʝʥʛʽʟʫʽʥ ʪᴅʞʽʨʠʙʝʣʽʢ-ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩʪʳש 

 .ʦʨʳʪʳʥʜʳʣʘʨʳ ʜᴅʣʝʣʜʝʡʜʽץ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʜᴅʣʜʽʛʽ ʤʝʥ ʥʝʛʽʟʜʽʣʽʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ-

ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʘסʠʜʘʣʘʨʜʳ ʥʘץʪʳ ᴅʜʽʩʥʘʤʘʣʳץ ʪײʨסʳʜʘ ʥʝʛʽʟʜʝʫʤʝʥ, ʟʝʨʪʪʝʫ 

ʧᴅʥʽʥʝ ʩᴅʡʢʝʩ ʢʝʰʝʥʜʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ ץʦʣʜʘʥʫʤʝʥ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ 

ᴅʜʽʩʪʝʤʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʪᴅʞʽʨʠʙʝʣʽʢ-ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ 

ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝʨʜʝ ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ʧᴅʥʽʥ ʦץʳʪʫ װʜʝʨʽʩʽʥʝ ʝʥʛʽʟʽʣʫʽʤʝʥ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽץ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʫ 

 ʫ-ᴅʜʽʩʪʝʤʝʣʽʢץʘʥ ʦסʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʜʘʡʳʥʜʘʣנ

 ʳ ˉ11 ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝ ʞᴅʥʝסʨʘʣʜʘʨ ʢʝʰʝʥʽ ɸ. ʅʘʚʦʠ ʘʪʳʥʜʘײץ

ʃʝʨʤʦʥʪʦʚ ʘʪʳʥʜʘסʳ ˉ17 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝ ʦץʫ ʧʨʦʮʝʩʽʥʝ 

ʝʥʜʽʨʽʣʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʞʘʨʠʷʣʘʥʳʤʜʘʨ: 

ɼʠʩʩʝʨʪʘʮʠʷʣʳץ ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ʞʘʣʧʳ 20 סʳʣʳʤʠ ʝשʙʝʢ 

ʞʘʨʠʷʣʘʥסʘʥ. ʆʥʳש ʽʰʽʥʜʝ Scopus ʭʘʣʳץʘʨʘʣʳץ ʨʝʮʝʥʟʠʷʣʘʥʘʪʳʥ 

ʞʫʨʥʘʣʜʘʨʳʥʜʘ - 1 ʤʘץʘʣʘ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ נʳʣʳʤ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ 

ʩʘʣʘʩʳʥʜʘסʳ ʩʘʧʘʥʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʦʤʠʪʝʪʽ ײʩʳʥסʘʥ סʳʣʳʤʠ ʙʘʩʳʣʳʤʜʘʨʜʘ - 

3 ʤʘץʘʣʘ, ʰʝʪʝʣʜʝ ᴇʪʢʽʟʽʣʛʝʥ ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳץ 

ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʜʘ - 2 ʤʘץʘʣʘ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘסʳ ʭʘʣʳץʘʨʘʣʳץ 

ʜʝשʛʝʡʜʝʛʽ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʜʘ - 7 ʤʘץʘʣʘ ʞʘʨʳץ ʢᴇʨʛʝʥ. 5 ʘʚʪʦʨʣʳץ ʢʫᴅʣʽʢ 

 ץʘʫʣʳץʩײʫ ᴅʜʽʩʪʝʤʝʣʽʢ ʥץʨʘʣʳ ʞᴅʥʝ 1 ʦײץ ʫץʧʝʥ 1 ʦ (ʆʉʓʄʐɸ ɸפ)

ᴅʟʽʨʣʝʥʛʝʥ. 

Scopus ʙʘʟʘʩʳʥʜʘ ʠʥʜʝʢʩʪʝʣʛʝʥ ʭʘʣʳץʘʨʘʣʳץ ʞʫʨʥʘʣʜʘ: 

1. Robotics as a Tool for Value-Oriented Education in Primary Schools: A Case 

Study in Kazakhstan // International Journal of Information and Education 

Technology, 2026, 16(3), Pages 805-817. ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʳװ שʣʝʩʽ 

 .ʽʟʙʘʝʚ ɽ.ɾשʉ. 10%, ʊʝ.פ ʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 10%, ʄʘʤʘʝʚץʦʩʘʣפ) % 65

5%,  ɹʘʡʟʘץʦʚʘ ʉ.ʉ. 5%, ʉװʥʜʝʪʙʘʝʚʘ ɸ. 5%). 

ɿʝʨʪʪʝʫ ʙʘסʳʪʳ ʙʦʡʳʥʰʘ נɾɹʉʉפʂ ײʩʳʥסʘʥ ʦʪʘʥʜʳץ ʙʘʩʳʣʳʤʜʘʨʜʘ: 

2. ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ  çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʢʫʨʩʳʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ// ʗʩʘʫʠ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʭʘʙʘʨʰʳʩʳ. ï2022. ïNo4(126).ïɹ.189ï199. ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ 

ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 70% (פʦʩʘʣץʳ ʘʚʪʦʨ ʋʘʣʠʭʘʥʦʚʘ ɹ.ʉ. 30%) 

3. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ STEM ʥʝʛʽʟʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

 ʘʣʘʥʳץɸ ʭʘʙʘʨʰʳʩʳ ï 2024. ï ʊ. 410. ï ˉ. 4. ï ɹ. 272-281. ʄʘנױ ʈפ //
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ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 70% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, 

ɹװʣʙװʣ ʍ.ʀ. 10%) 

4., Development  of  Innovative  Skills  of  Primary  Class Students  Through  

Robotics  // Iasaui  universitetʽnʽn  habarshysy. ï2024. ïNo4  (134). ïB. 389ï400. 

ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 75% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ ɹװʣʙװʣ ʍ.ʀ. 

20%, ʋʘʣʠʭʘʥʦʚʘ ɹ.ʉ. 5%) 

ɹʘʩץʘ ʰʝʪʝʣʜʽʢ ʤʝʨʟʽʤʜʽ ʙʘʩʳʣʳʤʜʘסʳ ʞʫʨʥʘʣʜʘ: 

5. ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʘʭ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ // ʊʨʫʜʳ ʤʝʞʜ.ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. çɸʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʰʢʦʣʝè. ï ʄʦʩʢʚʘ, 2022. ï ʉ.684-691. ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 

 (% .ʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, ɹʝʣʝʩʦʚʘ ɼ.ʊץʦʩʘʣפ) 60%

6. Features of teaching robotics to primary school students in the context of 

smart education // Avrasya Sosyal ve Ekonomi Araĸtērmalarē Dergisi. ï 2023. ï ʊ. 10. 

ï ˉ. Prof. Dr. RASKUL IBRAGIMOV ¥zel Sayēsē. ï P.15-30. ʄʘץʘʣʘʥʳ 

ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 80% (פʦʩʘʣץʳ ʘʚʪʦʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%) 

 :ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʳʥʜʘ ץʘʨʘʣʳץʈ ʭʘʣʳפ

7. ɾʘשʘʨʪʳʣסʘʥ ʙʽʣʽʤ ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ çʈʦʙʦʪ 

ʪʝʭʥʠʢʘè ʢʫʨʩʳʥ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ // çɿʘʤʘʥʘʫʠ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ: ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʣʝʨ, ʞʝʪʽʩʪʽʢʪʝʨ ʤʝʥ ʠʥʥʦʚʘʮʠʷè ʘʪʪʳ ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ 

ʦʥʣʘʡʥ ʢʦʥʬʝʨʝʥʮʠʷʩʳ. ï ʊװʨʢʽʩʪʘʥ, 2021. ï ɹ.254-258. ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ 

ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 60% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, ʋʘʣʠʭʘʥʦʚʘ 

ɹ.ʉ.  20%) 

8. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ñʈʦʙʦʪʦʪʝʭʥʠʢʘò ʢʫʨʩʳ 

ʙʦʡʳʥʰʘ ʩʮʝʥʘʨʠʡʣʝʨʽʥ ᴅʟʽʨʣʝʫ // çɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʩʘʥʜʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ: 

ʤᴅʩʝʣʝʣʝʨʽ ʤʝʥ ʢʝʣʝʰʝʛʽè ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷ 

ʤʘʪʝʨʠʷʣʜʘʨʳ. ï ɸʨץʘʣʳ2022 ,ץ. ï ɹ.8-12. ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʪʳש 

 (ʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, ʅʘʭʠʧʦʚʘ ɺ.ʀ.  5%ץʦʩʘʣפ) ʣʝʩʽ 75%װ

9. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ Smart-ʙʽʣʽʤ ʙʝʨʫ ʞʘסʜʘʡʳʥʜʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʘʩʧʝʢʪʽʣʝʨʽ // Bulletin of Abai 

KazNPU. Series of Physical and Mathematical sciences. ï 2023. ï ʊ. 82. ï ˉ. 2. ï ʉ. 

237-245. ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 75% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ 

ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, ʄʦʰץʘʣʦʚ ɸ.5%   .פ) 

10. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʚʠʨʪʫʘʣʜʳ 

ʣʘʙʦʨʘʪʦʨʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʤʘשʳʟʜʳʣʳסʳ // ʊװʨʢʽ ᴅʣʝʤʽ 

ʤʘʪʝʤʘʪʠʢʪʝʨʽʥʽש VII ɼװʥʠʝʞװʟʽʣʽʢ ʂʦʥʛʨʝʩʽ.- ʊװʨʢʽʩʪʘʥ, 2023. ï III ʙᴇʣʽʤ,  ɹ. 

287-295. ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 80% (פʦʩʘʣץʳ ʘʚʪʦʨ ʀʙʘʰʦʚʘ 

ɸ.ɹ. 20%) 

11. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʜʘʤʫʳ ʤʝʥ 

ʞʘסʜʘʡʳʥ ʪʘʣʜʘʫ // ʐᴅʢᴅʨʽʤ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽ90 ש ʞʳʣʜʳץ ʤʝʨʝʡʪʦʡʳʥʘ ʘʨʥʘʣסʘʥ 

çʐᴅʢᴅʨʽʤ ʦץʫʣʘʨʳ ï 2024è ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷʩʳ. 

ï ʉʝʤʝʡ, 2024. ï ɹ. 599-604. ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 75% 

 (ʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, ʐʳʨʳʥʭʘʥʦʚʘ ɼ.ɾ. 5%ץʦʩʘʣפ)
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12. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʽʥʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ײʣʪʪʳץ 

 ʤʦʜʝʣʴʜʝʫ ʤʝʥ ץʤʢʽʥʜʽʢʪʝʨʽ // ʄʘʪʝʤʘʪʠʢʘʣʳװʘʣʳʧʪʘʩʪʳʨʫ ʤץ ʪʘʨʜʳץʥʜʳʣʳײץ

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʽʣʽʤʜʝ ʞᴅʥʝ סʳʣʳʤʜʘ: ʄʝʢʪʝʧ ʠʥʬʦʨʤʘʪʠʢʘʩʳʥʳש 

40-ʞʳʣʜʳסʳʥʘ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ ɽ.ʓ. 

ɹʠʜʘʡʙʝʢʦʚʪʳ80 ש ʞʳʣʜʳץ ʤʝʨʝʡʪʦʡʳʥʘ ʘʨʥʘʣסʘʥ Xʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳ. ï ɸʣʤʘʪʳ, 2025. ï ɹ 578-583. 

ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 70% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 

20%, ɹʝʣʝʩʦʚʘ ɼ.ʊ. 5%, ʅʫʨʤʫʭʘʤʙʝʪʦʚʘ ɻ.ʂ. 5%) 

13. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨ 

ʥʝʛʽʟʽʥʜʝ ײʡʳʤʜʘʩʪʳʨʫ // çᴆʟʙʝʢᴅʣʽ ɾᴅʥʽʙʝʢʦʚ ײץʙʳʣʳʩʳ: ʊײʣסʘ ʪʘסʳʣʳʤʳ 

ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʥʜʳʣʳץʪʘʨè ʘʪʪʳ çɾᴅʥʽʙʝʢʦʚ ʦץʫʣʘʨʳ ï 3è 

ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʪʝʦʨʠʷʣʳץ ʢʦʥʬʝʨʝʥʮʠʷʩʳʥʳס שʳʣʳʤʠ ʤʘץʘʣʘʣʘʨ 

ʞʠʥʘסʳ. ʐʳʤʢʝʥʪ, 2026 ʞʳʣ. ɯ ʙᴇʣʽʤ.ï ɹ.345-348. ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ 

ʜʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 80% (פʦʩʘʣץʳ ʘʚʪʦʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%) 

ʆϨʫ Ϩϰʨʘʣʳ ʤʝʥ ϸʜʽʩʪʝʤʝʣʽʢ ʥϰʩϨʘʫʣʳϨ: 

14. ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ. ʆץʫ ײץʨʘʣʳ. ï ʐʳʤʢʝʥʪ: 

ʆפʄʇʋ 1, 2023. ï 96 ʙ. ɼʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 75% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ 

ɸ.ɹ. 20%, ʋʘʣʠʭʘʥʦʚʘ ɹ.ʉ.  5%) 

15. ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ. ɾײʤʳʩ ʜᴅʧʪʝʨʽ. ʆץʫ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʥײʩץʘʫʣʳץ. ï ʐʳʤʢʝʥʪ: ʆפʄʇʋ. ɹʘʩʧʘʭʘʥʘ1, 2023. ï 52 ʙ. ɼʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 

 (ʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, ʋʘʣʠʭʘʥʦʚʘ ɹ.ʉ.  5%ץʦʩʘʣפ) 75%

ɸʚʪʦʨʣʳץ ʢʫᴅʣʽʢ: 

16. çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳ (ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳ װʰʽʥ). ɸʚʪʦʨʣʳץײץ ץʳץʧʝʥ ץʦʨסʘʣʘʪʳʥ ʦʙʲʝʢʪʽʣʝʨʛʝ ץײץʳץʪʘʨʜʳש 

ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʣʽʤʛʝ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʝʥʛʽʟʫ ʪʫʨʘʣʳ ʂʫᴅʣʽʢ. 13.10.2022. - ˉ 29414. 

ɼʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 75% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, ʋʘʣʠʭʘʥʦʚʘ 

ɹ.ʉ.  5%) 

17. ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽ4 ש-

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʦץʫ ײץʨʘʣʳ. ɸʚʪʦʨʣʳץײץ ץʳץʧʝʥ ץʦʨסʘʣʘʪʳʥ 

ʦʙʲʝʢʪʽʣʝʨʛʝ ץײץʳץʪʘʨʜʳש ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʣʽʤʛʝ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʝʥʛʽʟʫ ʪʫʨʘʣʳ 

ʂʫᴅʣʽʢ. 5.10.2023. - ˉ 39416. ɼʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 75% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ 

ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, ʋʘʣʠʭʘʥʦʚʘ ɹ.ʉ.  5%) 

18. ʈʘʙʦʯʘʷ ʪʝʪʨʘʜʴ ʧʦ ʬʘʢʫʣʴʪʘʪʠʚʥʦʤʫ ʧʨʝʜʤʝʪʫ çʎʠʬʨʦʚʘʷ 

ʛʨʘʤʦʪʥʦʩʪʴè. ɸʚʪʦʨʣʳץײץ ץʳץʧʝʥ ץʦʨסʘʣʘʪʳʥ ʦʙʲʝʢʪʽʣʝʨʛʝ ץײץʳץʪʘʨʜʳש 

ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʣʽʤʛʝ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʝʥʛʽʟʫ ʪʫʨʘʣʳ ʂʫᴅʣʽʢ. 02.04.2026. - ˉ 69425. 

ɼʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 70% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 20%, תʠʩʽʥʙʝʢ ɸ.ɾ.  

5%, ʂʨʝʜʠʥʘ ʂ.ɺ. 5%) 

19. ʈʦʙʦʪ ץʦʟסʘʣʳʩʳ. ɸʚʪʦʨʣʳץײץ ץʳץʧʝʥ ץʦʨסʘʣʘʪʳʥ ʦʙʲʝʢʪʽʣʝʨʛʝ 

 .ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʣʽʤʛʝ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʝʥʛʽʟʫ ʪʫʨʘʣʳ ʂʫᴅʣʽʢ שʪʘʨʜʳץʳץײץ

16.04.2026. - ˉ 70337. ɼʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 70% (פʦʩʘʣץʳ ʘʚʪʦʨʣʘʨ 

ʉʝʨʽʢʙʘʡץʳʟʳ ᴄ. 10%, ʀʙʘʰʦʚʘ ɸ.ɹ. 20%) 

20. "Robobaldyrgan.kz" ʙʽʣʽʤ ʙʝʨʫ ʧʣʘʪʬʦʨʤʘʩʳ. ɸʚʪʦʨʣʳץײץ ץʳץʧʝʥ 

 ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʟʽʣʽʤʛʝ ʤᴅʣʽʤʝʪʪʝʨʜʽ שʪʘʨʜʳץʳץײץ ʘʣʘʪʳʥ ʦʙʲʝʢʪʽʣʝʨʛʝסʦʨץ
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ʝʥʛʽʟʫ ʪʫʨʘʣʳ ʂʫᴅʣʽʢ. 22.04.2026. - ˉ 70685. ɼʦʢʪʦʨʘʥʪʪʳװ שʣʝʩʽ 90% (פʦʩʘʣץʳ 

ʘʚʪʦʨ ʀʙʘʰʦʚʘ ɸ.ɹ. 10%) 

ɸʚʪʦʨʜʳש ʞʝʢʝ װʣʝʩʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫʜʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʥʝʛʽʟʜʝʨʽʥ ʘʥʳץʪʘʫ, ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʡʪʳʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʳʥ ʦץʫ װʜʝʨʽʩʽʥʝ 

ʝʥʛʽʟʫ, ײʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʘʨץʳʣʳ 

ʪʝʢʩʝʨʫ, ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʩʘʨʘʣʘʫ ʞᴅʥʝ סʳʣʳʤʠ ʙʦʣʞʘʤʥʳש ʜײʨʳʩʪʳסʳʥ 

ʜᴅʣʝʣʜʝʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ɿʝʨʪʪʝʫ ʙʘʟʘʩʳ: ʊᴅʞʽʨʠʙʝʣʽʢ ʵʢʩʧʝʨʠʤʝʥʪ ʞײʤʳʩʳ ʐʳʤʢʝʥʪ 

 ʞᴅʥʝ שʳ ˉ11 ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽסʳ ɸ.ʅʘʚʦʠ ʘʪʳʥʜʘסʘʣʘʩʳʥʜʘץ

ʄ.ʃʝʨʤʦʥʪʦʚ ʘʪʳʥʜʘסʳ ˉ17 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽש ʙʘʟʘʩʳʥʜʘ 

ᴇʪʢʽʟʽʣʜʽ. ɿʝʨʪʪʝʫʛʝ 4-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ץʘʪʳʩʪʳ (פʆʉʓʄʐɸ ᴄ). 

ɿʝʨʪʪʝʫ ʢʝʟʝשʜʝʨʽ: 

ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ (2021-2022 ʞʞ.) ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʞʘשʘʨʪʫʣʘʨסʘ 

ʩᴅʡʢʝʩ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫʜʳש ʤʘשʳʟʜʳʣʳסʳ ʥʝʛʽʟʜʝʣʽʧ, ʟʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ, 

ʤʽʥʜʝʪʪʝʨʽ, ʥʳʩʘʥʳ ʤʝʥ ʧᴅʥʽ ʥʘץʪʳʣʘʥʜʳ. ʆʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʣʝʨ 

ʥʝʛʽʟʽʥʜʝ ʤʘʪʝʨʠʘʣʜʘʨ ʞʠʥʘץʪʘʣʳʧ, סʳʣʳʤʠ, ᴅʜʽʩʪʝʤʝʣʽʢ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʜʝʨʝʢʢᴇʟʜʝʨ ʤʝʥ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʪʘʨסʘ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʰʝʢʪʝʫʣʝʨʽ 

ʘʡץʳʥʜʘʣʳʧ, ʩʘʫʘʣʥʘʤʘ ʩײʨʘץʪʘʨʳ ʜʘʡʳʥʜʘʣʜʳ. ʉʦʥʜʘʡ-ʘץ, ʦץʫʰʳʣʘʨʜʳש ʞʘʩ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʪʘʥʳʤʜʳץ ʜʘʤʫ ʜʝשʛʝʡʽ ʟʝʨʪʪʝʣʜʽ. 

ɽʢʽʥʰʽ ʢʝʟʝשʜʝ (2022-2023 ʞʞ.) ʟʘʤʘʥʘʫʠ סʳʣʳʤʠ ʪײʞʳʨʳʤʜʘʨ ʤʝʥ װʟʜʽʢ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ ʥʝʛʽʟʽʥʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ ᴅʟʽʨʣʝʥʜʽ. 

ʆʣ ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʪʳʥ çʈʦʙʦ-

ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʤʝʥ ʪʦʣʳץʪʳʨʳʣʜʳ. ʆʩʳ ʙʘסʳʪʪʘ çɹʘʩʪʘʫʳʰ 

ʤʝʢʪʝʧʪʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘè ʞᴅʥʝ çɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ (ʞײʤʳʩ 

ʜᴅʧʪʝʨʽ)è ʘʪʪʳ ʦץʫ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʳץ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʘʨʥʘʣסʘʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ, çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʵʣʝʢʪʠʚʪʽ 

ʢʫʨʩʳ, ʩʦʥʜʘʡ-ʘץ ʰʳסʘʨʤʘʰʳʣʳץ, ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʞᴅʥʝ ʪʦʧʪʳץ ʞײʤʳʩ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʞʘʪʪʳסʫʣʘʨ ʞװʡʝʩʽ ʞʘʩʘʣʜʳ. 

 שʤʳʩʪʘʨʳʥʳײʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞװʜʝ (2023-2025 ʞʞ.) ʞשʰʽʥʰʽ ʢʝʟʝת

ʥᴅʪʠʞʝʣʝʨʽ ʪʘʣʜʘʥʳʧ, ʞʠʥʘץʪʘʣʜʳ. ᴄʟʽʨʣʝʥʛʝʥ ᴅʜʽʩʪʝʤʝʥʽש ʪʠʽʤʜʽʣʽʛʽ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʪײʨסʳʜʘ ʪʝʢʩʝʨʽʣʽʧ, ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ʦʥʳש 

ʥᴅʪʠʞʝʣʽʣʽʛʽ ʙʘסʘʣʘʥʜʳ. ʊʝʦʨʠʷʣʳץ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨ ʥʘץʪʳʣʘʥʳʧ, 

 .ʩʳʥʳʩʪʘʨ ᴅʟʽʨʣʝʥʜʽײ ץʞʳʨʳʤʜʘʨ ʞʘʩʘʣʜʳ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳײʦʨʳʪʳʥʜʳ ʪץ

ɼʠʩʩʝʨʪʘʮʠʷ ײץʨʳʣʳʤʳ ʤʝʥ ʤʘʟʤײʥʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʢʽʨʽʩʧʝʜʝʥ, ʝʢʽ 

ʙᴇʣʽʤʥʝʥ, ץʦʨʳʪʳʥʜʳʜʘʥ, ʧʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽʥʝʥ ʞᴅʥʝ 

 .ʨʘʜʳײʦʩʳʤʰʘʣʘʨʜʘʥ ʪץ

ʂʽʨʽʩʧʝ ʙᴇʣʽʤʽʥʜʝ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ᴇʟʝʢʪʽʣʽʛʽ ʘʡץʳʥʜʘʣʳʧ, סʳʣʳʤʠ 

ʘʧʧʘʨʘʪʳʥʳש ʥʝʛʽʟʛʽ ײץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽ - ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳ, ʥʳʩʘʥʳ ʤʝʥ ʧᴅʥʽ, 

 ,ץʪʳ ʢᴇʨʩʝʪʽʣʜʽ. ʉʦʥʜʘʡ-ʘץʳʣʳʤʠ ʙʦʣʞʘʤʳ, ʤʽʥʜʝʪʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽ ʥʘס
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ʟʝʨʪʪʝʫʜʽס שʳʣʳʤʠ ʞʘשʘʣʳסʳ, ʦʥʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳ, 

 ʞʘʨʠʷʣʘʥʫ שʠʜʘʣʘʨ, ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽסʘץ ʘʥ ʥʝʛʽʟʛʽסʩʳʥʳʣײ ʘסʘʫסʦʨץ

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʛʝʥ ʙʘʟʘ ʤʝʥ ʢʝʟʝשʜʝʨʽ ʩʠʧʘʪʪʘʣʜʳ. 

çɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳץ 

 ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽè ʜʝʧ-ץʪʝʦʨʠʷʣʳ שʳʪʫʜʳץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦײץ

ʘʪʘʣʘʪʳʥ ʙʽʨʽʥʰʽ ʙᴇʣʽʤʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʳש ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʨᴇʣʽ ʞᴅʥʝ ᴅʣʝʫʝʪʽ, ʜʠʜʘʢʪʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳʥ ʝʥʜʽʨʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʨʘʣʳ ʥʝʛʽʟʛʽ ʦʡʣʘʨ ʘʡʪʳʣʜʳ. çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽ ʙʦʡʳʥʰʘ ʙʽʣʽʤ 

ʞװʢʪʝʤʝʩʽ, ʦʥʳש ʽʰʽʥʜʝ çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʙᴇʣʽʤʽʥʽש ʤʘʟʤײʥʳ ʪʘʣʜʘʥʜʳ. 

çɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳץ 

 ᴅʜʽʩʪʝʤʝʩʽè ʜʝʧ ʘʪʘʣʘʪʳʥ ʝʢʽʥʰʽ ʙᴇʣʽʤʜʝ שʳʪʫʜʳץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦײץ

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ʤʝʥ 

ʤʘʟʤײʥʳ, ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳ ʥʝʛʽʟʽʥʜʝ ʦץʳʪʫ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ, ײʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʣʘʨʳ ץʘʨʘʩʪʳʨʳʣʜʳ. 

ɾʘʩʘʣʳʥסʘʥ ᴅʜʽʩʪʝʤʝʥʽ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʵʢʩʧʝʨʠʤʝʥʪ ʞװʟʽʥʜʝ ʪʝʢʩʝʨʽʣʽʧ 

 .ʘʥʳ ʙʘʷʥʜʘʣʜʳסʡʳʤʜʘʩʪʳʨʳʣײ

 ʘʥ ʥʝʛʽʟʛʽ ʥᴅʪʠʞʝʣʝʨסʦʨʳʪʳʥʜʳʜʘ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥפ

ʞʠʥʘץʪʘʣʳʧ, סʳʣʳʤʠ ʙʦʣʞʘʤ ʤʝʥ ץʦʨסʘʫסʘ ײʩʳʥʳʣסʘʥ ץʘסʠʜʘʣʘʨʜʳש ʜᴅʣʝʣʜʝʥʫ 

ʙʘʨʳʩʳ ʪʘʣʜʘʥʜʳ, ʩʦʥʜʘʡ-ʘץ ʟʝʨʪʪʝʫ ץʦʨʳʪʳʥʜʳʣʘʨʳ ʥʝʛʽʟʽʥʜʝ ʧʨʘʢʪʠʢʘʣʳץ 

ʩʠʧʘʪʪʘסʳ ײʩʳʥʳʩʪʘʨ ʪײʞʳʨʳʤʜʘʣʜʳ. 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽʥʝ ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʘ ץʘʪʳʩʪʳ 

ʬʠʣʦʩʦʬʠʷʣʳץ, ʧʩʠʭʦʣʦʛʠʷʣʳץ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʝשʙʝʢʪʝʨ ʝʥʛʽʟʽʣʜʽ. 

 ʦʩʳʤʰʘʜʘ ʪᴅʞʽʨʠʙʝʣʽʢ-ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘפ

ʧʘʡʜʘʣʘʥʳʣסʘʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʤʝʣʝʨ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫʜʘ çʈʦʙʦʪʪʘʨ 

 שʤʳʩʪʳײʞ ץʜʠʩʩʝʨʪʘʮʠʷʣʳ ץʥʳ, ʩʦʥʜʘʡ-ʘײʤʘʟʤ שʧʠʷʩʳè ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʳʥʳײץ

ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽʥʝ ʝʥʙʝʛʝʥ ץʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʘʨ ʙʝʨʽʣʛʝʥ. 

ɼʠʩʩʝʨʪʘʮʠʷʥʳש ʤʘʟʤײʥʳ ʤʝʥ ʦʥʳש ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ פʈ 

ɹנʄ ץʘʨʞʳʣʳץ ץʦʣʜʘʫʳ ʙʦʡʳʥʰʘ ʦʨʳʥʜʘʣסʘʥ çAP09260464 - Smart-ʙʽʣʽʤ ʙʝʨʫ 

ʞʘסʜʘʡʳʥʜʘ ñScratchò ʞᴅʥʝ ñʈʦʙʦʪʦʪʝʭʥʠʢʘò ʢʫʨʩʪʘʨʳ ʙʦʡʳʥʰʘ ʙʘʩʪʘʫʳʰ 

ʤʝʢʪʝʧʪʝ ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥ ᴅʟʽʨʣʝʫè ʞʦʙʘʩʳ ʘʷʩʳʥʜʘ ʦʨʳʥʜʘʣʜʳ, 

ʩʦʥʜʘʡ-ʘ2025-2027 ,ץ ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ çɾʘʩ סʘʣʳʤè ʢʦʥʢʫʨʩʳ ʘʷʩʳʥʜʘ 

ʛʨʘʥʪʪʳץ ץʘʨʞʳʣʘʥʜʳʨʫʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ ʞʘʪץʘʥ çɸʈ25794885 - 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʽʥʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ײʣʪʪʳץ 

 .(ʦʩʳʤʰʘ ɹפ) ʙʝʨʽʥʜʝ ʦʨʳʥʜʘʣʫʜʘשʘʣʳʧʪʘʩʪʳʨʫè ʞʦʙʘʩʳ ʰʝץ ʪʘʨʜʳץʥʜʳʣʳײץ
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1 ɹɸʉʊɸʋʓʐ ʉʓʅʓʇ ʆפʋʐʓʃɸʈʓʅɸ ʈʆɹʆʊʆʊɽʍʅʀʂɸʅʓ 

ʎʀʌʈʃʓױפ פʈɸʃɼɸʈɼʓ ʇɸʁɼɸʃɸʅʓʇ  ʆפʓʊʋɼʓר 

ʊɽʆʈʀʗʃʓפ-ᴄɼɯʉʊɽʄɽʃɯʂ ʅɽɻɯɿɼɽʈɯ 

 

1.1 ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ  ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳץ שʘʟʽʨʛʽ ʞʘʡ ʢװʡʽ, 

ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʨᴇʣʽ ʞᴅʥʝ  ᴅʣʝʫʝʪʽ 

ɿʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʝʣʛʽʣʽ ʙʽʨ 

ᴅʜʽʩʪʝʤʝʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʢʝʣʝʩʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʝʥ ʪײʨʘʜʳ: ʤʘץʩʘʪ, ʤʘʟʤײʥ, 

 ʘʥסʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʣʘʨʳ. ɸʪʘʣײ ʳʪʫʜʳץʨʘʣʜʘʨ, ᴅʜʽʩʪʝʨ ʞᴅʥʝ ʦײץ

ʢʦʤʧʦʥʝʥʪʪʝʨ ʫʘץʳʪ ʪʘʣʘʙʳʥʘ ʩʘʡ ᴇʟʛʝʨʽʧ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʙʽʨʪʽʥʜʝʧ 

 .ʥʝʤʽ ʞʝʪʽʣʜʽʨʽʣʽʧ ʦʪʳʨʘʜʳװ ʘʣʳʧʪʘʩʘʜʳ ʞᴅʥʝץ

ʉʦסשʳ ʞʳʣʜʘʨʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ʦץʳʪʫʜʳש 

ᴅʜʽʩʪʝʤʝʩʽ ʙʘʨʣʳײץ ץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽʥʝ ʝʣʝʫʣʽ ʳץʧʘʣ ʝʪʪʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʣʘʩʳʜʘ ץʘʨץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʆʣ ʪʝʢ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʜʳ 

 ,ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ שʫʰʳʣʘʨʜʳץʘʥʘ ʝʤʝʩ, ʦס ʨʘʣʳײץ ʘʣʳʧʪʘʩʪʳʨʫץ

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

 ʘʨʳסʞʦ ץʟʝʨʪʪʝʫʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳ ץʜʠʩʩʝʨʪʘʮʠʷʣʳ שʭʘʤʝʜʠʝʚʘʥʳײʄ. ʄ.פ

ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ װʜʝʨʽʩʽʥ ʞʝʪʽʣʜʽʨʫ ʤᴅʩʝʣʝʣʝʨʽ 

 ʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʦʙʘʣʘʫסʘʨʘʩʪʳʨʳʣץ

ʤʝʥ ʦʣʘʨʜʳ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʝʥʛʽʟʫʜʽס שʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ʘʡץʳʥʜʘʣסʘʥ. 

ɿʝʨʪʪʝʫʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞʦʙʘʣʘʫ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤʦʜʝʣʽ 

 ʙʽʣʽʤ ʙʝʨʫ ץʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʮʠʬʨʣʳװʘ ʤסʟʝʛʝ ʘʩʳʨʫװʘʥ, ʦʥʳ ʞסʩʳʥʳʣײ

ʦʨʪʘʩʳʥʳש ʤʘשʳʟʜʳʣʳסʳ ʥʝʛʽʟʜʝʣʛʝʥ [25]. 

ʊ. ʊʦʣסʘʥʙʘʡײʣʳʥʳש çIT-ʤʘʤʘʥʜʳץʪʘʨ ʩʪʫʜʝʥʪʪʝʨʽʥ ʤʠʢʨʦʨʦʙʦʪʪʘʨʜʳ 

ʧʨʦʛʨʘʤʤʘʣʘʫסʘ ʞʦʙʘסʘ-ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ ᴅʜʽʩʥʘʤʘʩʳè ʪʘץʳʨʳʙʳʥʜʘסʳ 

ʟʝʨʪʪʝʫʽʥʜʝ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʤʠʢʨʦʨʦʙʦʪʪʘʨʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫʜʳ 

ʞʦʙʘʣʳץ-ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ ʥʝʛʽʟʽʥʜʝ ײʡʳʤʜʘʩʪʳʨʫʜʳס שʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ 

ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɿʝʨʪʪʝʫʜʝ ʤʠʢʨʦʨʦʙʦʪʪʘʨʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫʜʳ ʦץʳʪʫ 

ʤʘʟʤײʥʳ ʪʘʣʜʘʥʳʧ, Arduino ʧʣʘʪʬʦʨʤʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʫ ʞʦʙʘʣʘʨʳʥ 

 ʘʣʳʧʪʘʩʪʳʨʫץ ʜʳʣʘʨʳʥסʜʘ ץʧʨʘʢʪʠʢʘʣʳ שʫʰʳʣʘʨʜʳץʳʣʳ ʦץʦʣʜʘʥʫ ʘʨץ

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʥʝʛʽʟʜʝʣʛʝʥ [26]. 

ʉ.ɸ. ʅʫʨʛʘʣʠʝʚʘʥʳש ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʳʥʜʘ ʞʦסʘʨʳ ʦץʫ 

ʦʨʳʥʜʘʨʳʥʳש ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʙʽʨʽʢʪʽʨʫ 

ʘʨץʳʣʳ ʤʦʙʠʣʴʜʽ ʨʦʙʦʪʪʘʨʜʳ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ץʦʣʜʘʥʫʜʳס שʳʣʳʤʠ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʩʘʡʪʪʘʨʳ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫ ײץʨʘʣʜʘʨʳʥ װʡʣʝʩʪʽʨʫ ʘʨץʳʣʳ ʤʦʙʠʣʴʜʽ 

ʨʦʙʦʪʪʘʨʜʳ ʦץʳʪʫʜʳײץ שʨʳʣʳʤʜʳץ ʤʦʜʝʣʽ ײʩʳʥʳʣʳʧ, ʦץʫʰʳʣʘʨʜʳש 

ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʝʨʽ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ 

ʘʡץʳʥʜʘʣסʘʥ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ ʥʝʛʽʟʽʥʜʝ 

ʤʦʙʠʣʴʜʽ ʨʦʙʦʪʪʘʨʜʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽ ʪᴅʞʽʨʠʙʝʣʽʢ-

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩʪʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʥʝʛʽʟʜʝʣʛʝʥ [27]. 
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ɸ.ʊ. פʦʞʘײסʣʜʳש ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʳʥʜʘ ʤʝʢʪʝʧ ʧʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʞʦסʘʨʳ ʦץʫ ʦʨʥʳʥʳש ᴇʟʘʨʘ ʩʘʙʘץʪʘʩʪʳסʳ ʞʘסʜʘʡʳʥʜʘ ʙʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ 

ʤסײʘʣʽʤʜʝʨʽʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʜʘʷʨʣʘʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʩʽ 

 ʘʥסʳʪʪʘʣסʘ ʙʘסʳʪʫץʘʥ. ɿʝʨʪʪʝʫʜʝ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥ ʦסʘʨʘʩʪʳʨʳʣץ

ʢᴇʧʧʘʨʘʜʠʛʤʘʣʳץ ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝ ײʩʳʥʳʣʳʧ, ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽש ʢᴅʩʽʙʠ 

ʜʘʷʨʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʤʘʟʤײʥʜʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʘʡץʳʥʜʘʣסʘʥ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳ ʤʝʥ çɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳè ʦʥʣʘʡʥ ʢʫʨʩʳʥ ʧʘʡʜʘʣʘʥʫ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʥʝʛʽʟʜʝʣʽʧ, ײʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝʥʽש ʪʠʽʤʜʽʣʽʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽ ʘʨץʳʣʳ ʜᴅʣʝʣʜʝʥʛʝʥ [28]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʜʘʤʫʳ ʦʥʳש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʤʘʟʤײʥʳ 

ʤʝʥ ʘʪץʘʨʘʪʳʥ ץʳʟʤʝʪʽʥʽש ʙʽʨʪʽʥʜʝʧ ᴇʟʛʝʨʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɸʣסʘʰץʳ 

ʢʝʟʝשʜʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ, 

 ʳʥסʩʘʫʘʪʪʳʣʳ ץʛʝʨʪʫʛʝ ʞᴅʥʝ ʮʠʬʨʣʳשʘʨʘʧʘʡʳʤ ʧʨʦʛʨʘʤʤʘʣʘʫ ᴅʨʝʢʝʪʪʝʨʽʥ ʤʝץ

 ,ʝʡʽʧשʥʳ ʢʝײʤʘʟʤ שʳʪʪʳסʣ ʙʘײʳʪʪʘʣʜʳ. ʂʝʡʽʥʥʝʥ ʙסʘ ʙʘסʘʣʳʧʪʘʩʪʳʨʫץ

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽײץ שʨʘʤʜʘʩ ʙᴇʣʽʛʽ סʘʥʘ ʝʤʝʩ, ᴅʨ ʪװʨʣʽ 

ʦץʫ ʧᴅʥʜʝʨʽʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʧᴅʥʘʨʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ 

 .ʘʨʘʩʪʳʨʳʣʘ ʙʘʩʪʘʜʳץ

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʪʘʨʠʭʳ XX סʘʩʳʨʜʳש ʦʨʪʘʩʳʥʘʥ 

ʙʘʩʪʘʣʘʜʳ. ɸʣסʘʰץʳ ʦץʫ ʨʦʙʦʪʪʘʨʳ 1940 ʞʳʣʜʘʨʳ ʤʘʪʝʤʘʪʠʢ ʞᴅʥʝ 

ʠʥʬʦʨʤʘʪʠʢ ʋʠʣʴʷʤ ɻʨʝʡ ʋʦʣʪʝʨʜʽש ʙʘʩʰʳʣʳסʳʤʝʥ ʞʘʩʘץʪʘʣסʘʥ ʙʦʣʘʪʳʥ. 

ɸʣʘʡʜʘ, ʦʩʳ ʙʘʩʪʘʤʘʥʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʞװʡʝʣʽ ʪʝʦʨʠʷסʘ ʘʡʥʘʣʜʳʨʳʧ, 

ʦʥʳ ʙʽʣʽʤ ʙʝʨʫ ʧʨʘʢʪʠʢʘʩʳʥʘ ʪʠʽʤʜʽ ʝʥʜʽʨʛʝʥ סʘʣʳʤ - MIT ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש 

ʧʨʦʬʝʩʩʦʨʳ ʉ. ʇʝʡʧʝʨʪ ʙʦʣʜʳ. 

ʉ. ʇʝʡʧʝʨʪ ʧʝʥ ɾ. ʇʠʘʞʝʥʽש ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʽʢ ʪʝʦʨʠʷʩʳʥʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ,  

ʃʦʛʦ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽʥ ʙʘʣʘʣʘʨʜʳש ʦʡʣʘʫ ʤʝʥ ʝʩʝʧ ʰʝʰʝ ʙʽʣʫ ץʘʙʽʣʝʪʽʥ 

ʞʝʪʽʣʜʽʨʫ ʤʘץʩʘʪʳʥʜʘ ʞʘʩʘʜʳ. ʃʦʛʦ ʪʽʣʽ 1967 ʞʳʣʳ ʄʘʩʩʘʯʫʩʝʪʩ ʰʪʘʪʳʥʜʘסʳ 

Bolt, Beranek and Newman (BBN) ʟʝʨʪʪʝʫ ʦʨʪʘʣʳסʳʥʜʘ ʋʦʣʣʠ ʌʝʡʨʮʝʡʛʪʽש, 

ʉʠʥʪʠʷ ʉʦʣʦʤʦʥʥʳש ʞᴅʥʝ ʉʝʡʤʫʨ ʇʝʡʧʝʨʪʪʽש ʙʽʨʣʝʩʢʝʥ ʝשʙʝʛʽ ʥᴅʪʠʞʝʩʽʥʜʝ 

ᴅʟʽʨʣʝʥʜʽ. ʆʥʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʽ ʞʘʩʘʥʜʳ ʠʥʪʪʝʣʝʢʪ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʣʦʛʠʢʘ 

ʞᴅʥʝ ʜʘʤʫ ʧʩʠʭʦʣʦʛʠʷʩʳʥʘʥ ʙʘסʳʪʪʘʨʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʘ ʙʦʣʜʳ. 

ʊʽʣʜʽש ʙʽʨʝʛʝʡ ʩʠʧʘʪʳ ï ʵʢʨʘʥʜʘ ʥʝʤʝʩʝ ʬʠʟʠʢʘʣʳץ ʨʦʙʦʪʪʘ ץʦʟסʘʣʳʩ 

ʞʘʩʘʡʪʳʥ çʪʘʩʙʘץʘè ʙʝʡʥʝʩʽʥʽש ʙʦʣʫʳ ʝʜʽ. 1980 ʞʳʣʜʘʨʜʳש ʙʘʩʳʥʘʥ                 

ʉ. ʇʝʡʧʝʨʪ ʙײʣ ʪʽʣʜʽ ʝʢʽ ʜᴇשʛʝʣʝʢʪʽ ʰʘסʳʥ ʤʝʭʘʥʠʢʘʣʳץ ʨʦʙʦʪʧʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʦʥʳש ʦʨʪʘʣʳסʳʥʘ ʩʳʟʳץ ʩʳʟʘʪʳʥ ץʘʣʘʤ ʦʨʥʘʪʪʳ. çʃʦʛʦ 

ʪʘʩʙʘץʘʩʳè ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʧʨʘʢʪʠʢʘʣʳץ ʙʘʩʪʘʫʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʉ. ʇʝʡʧʝʨʪ çMindstroms: Children, Computers and Powerful Ideasè 

ʘʪʪʳ ʘʣסʘʰץʳ ʢʽʪʘʙʽʥ 1980 ʞʳʣʳ ʞʘʨʠʷʣʘʡ ʦʪʳʨʳʧ, ʙʘʣʘʥʳ ʢʦʤʧʴʶʪʝʨʜʽ 

ʧʘʩʩʠʚʪʽ ʧʘʡʜʘʣʘʥʫʰʳ ʨʝʪʽʥʜʝ ʝʤʝʩ, ʙʝʣʩʝʥʜʽ ʧʨʦʛʨʘʤʤʘʣʘʫʰʳ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ײʩʳʥʜʳ. ɹײʣ ʠʜʝʷ ʢʝʡʽʥ ʢʦʥʩʪʨʫʢʪʠʢʮʠʦʥʠʟʤ ʪʝʦʨʠʷʩʳʥʳש 

ʥʝʛʽʟʽʥʝ ʘʡʥʘʣʜʳ. 

ʂʦʥʩʪʨʫʢʪʠʢʮʠʦʥʠʟʤ ï ʙʽʣʽʤʜʽ ᴇʟ ץʦʣʳʤʝʥ ʙʝʣʛʽʣʽ ʙʽʨ ᴇʥʽʤ ʞʘʩʘʫ ʘʨץʳʣʳ 

ʤʝשʛʝʨʝʪʽʥʽʥ ʪװʩʽʥʜʽʨʝʪʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʦʨʠʷ. ɹʽʣʽʤ ʘʣʫʰʳʥʳש ʞʘʩʘסʘʥ 

ʪᴅʞʽʨʠʙʝʩʽ, ץʳʟʳסʫʰʳʣʳסʳ ʞᴅʥʝ ʦʨʳʥʜʘסʘʥ ᴅʨʝʢʝʪʽ ʥʝʛʽʟʽʥʜʝ ʽʰʢʽ ʪװʨʜʝ 



18 

 

 ʞʝʢʝ ʽʟʜʝʥʽʩʽ ʤʝʥ שʜʝʨʽʩʽʥʜʝ ʙʽʣʽʤ ʘʣʫʰʳʥʳװ ʫץʪʘʥ, ʦץʘʣʳʧʪʘʩʘʜʳ. ʉʦʥʜʳץ

ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʝʨʝʢʰʝ ʤᴅʥ ʙʝʨʽʣʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʤסײʘʣʽʤʥʽש 

 ʽʩ-ᴅʨʝʢʝʪʽʥ שʧʘʨʘʪ ʢᴇʟʽ ʙʦʣʫʜʘʥ ʛᴇʨʽ, ʙʽʣʽʤ ʘʣʫʰʳʥʳץʳʟʤʝʪʽ ʘץ

 .ʘʨʫʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳץʝʩʰʽ ʨᴇʣʽʥ ʘʪשʳʪʪʘʫʰʳ ʞᴅʥʝ ʢʝסʡʳʤʜʘʩʪʳʨʫʰʳ, ʙʘײ

ʉ. ʇʝʡʧʝʨʪ 1985 ʞʳʣʳ LEGO ʢʦʤʧʦʥʠʷʩʳʤʝʥ ʳʥʪʳʤʘץʪʘʩʪʳץʪʘ LEGO 

ʢʦʥʩʪʨʫʢʪʦʨʳʥ ʢʦʤʧʴʶʪʝʨʛʝ ץʦʩʫ ʞʦʙʘʩʳʥ ʙʘʩʪʘʜʳ. ɹʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ 

ʧʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ ʘʣסʘʰץʳ ʢʝש ʘʫץʳʤʜʳ ʦץʫ ʨʦʙʦʪʳʥʳש ʥʝʛʽʟʽʥ ץʘʣʘʜʳ. ʆʩʳ 

ʳʥʪʳʤʘץʪʘʩʪʳץʪʳש ʥᴅʪʠʞʝʩʽʥʝʥ LEGO Mindstroms ʞʠʳʥʪʳסʳ ʞʘʩʘʣʳʧ, ʦʥʳש 

ʘʪʘʫʳ ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʢʽʪʘʙʳʥʘʥ ʧʘʡʜʘ ʙʦʣʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷ ʧᴅʥʜʝʨʽʥʽש ʤʘʟʤײʥʳʥ ʢʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ ʙʽʣʽʤ 

ʙʝʨʫ ײץʨʘʣʳ. ʆʥʳש ʥʝʛʽʟʽʥʜʝ ʦץʫʰʳʣʘʨ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʤʝʥ 

 ʨʘʩʪʳʨʫ ᴅʨʝʢʝʪʪʝʨʽʥײץ ʰʪʘʩʪʳʨʳʧ ʞʦʙʘʣʘʫ, ʤʦʜʝʣʴʜʝʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝײ

ʙʽʨ ʤʝʟʛʽʣʜʝ ʦʨʳʥʜʘʡ ʘʣʘʜʳ. ʄײʥʜʘʡ ʤװʤʢʽʥʜʽʢ ʦץʳʪʫ װʜʝʨʽʩʽʥʽש ʧʨʘʢʪʠʢʘʣʳץ 

ʙʘסʳʪʳʥ ʢװʰʝʡʪʽʧ, ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץ 

ᴅʣʝʫʝʪʽʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʝʥʛʽʟʫ ʪʝʢ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ 

ʞʝʪʽʣʜʽʨʫʤʝʥ ʰʝʢʪʝʣʤʝʫʽ ʪʠʽʩ. ɹײʣ ʙʘסʳʪʪʘ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ʤʝʥ ʤʘʟʤײʥʳʥ 

ʥʘץʪʳʣʘʫ, ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨ ʤʝʥ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʞʝʪʽʣʜʽʨʫ,      

ʩʦʥʜʘʡ-ʘץ ʩʘʙʘץʪʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʪʠʽʤʜʽ ʬʦʨʤʘʣʘʨʳʥ ʘʡץʳʥʜʘʫ ץʘʞʝʪ. 

ʆʩʳʥʜʘʡ ʢʝʰʝʥʜʽ ᴇʟʛʝʨʽʩʪʝʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ 

ʤʘשʳʟʳʥ ʘʨʪʪʳʨʳʧ, ʦʥʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧʨʘʢʪʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʥʝײסʨʣʳʤ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ï ʤʝʭʘʥʠʢʘʣʳץ ʠʥʞʝʥʝʨʠʷ, ʵʣʝʢʪʨʦʥʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʩʘʣʘʣʘʨʳʥʳש ʙʽʣʽʤʽʥ ʢʽʨʽʢʪʽʨʝ ʦʪʳʨʳʧ, ʘʚʪʦʥʦʤʜʳ ʞᴅʥʝ 

ʪʝʭʥʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ʞʦʙʘʣʘʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʫʜʳ 

 .ʳʣʳʤס ʦʣʜʘʥʙʘʣʳץ ץʡʨʝʪʝʪʽʥ ʧᴅʥʘʨʘʣʳװ

ɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ï ʠʥʬʦʨʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, 

ʛʝʦʤʝʪʨʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳʥ ʢʽʨʽʢʪʽʨʝ ʦʪʳʨʳʧ, 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳסʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫʜʽש 

ʧʨʘʢʪʠʢʘʣʳײץ ץʨʘʣʳ. 

çʈʦʙʦʪè ʪʝʨʤʠʥʽ ʘʣסʘʰ ʨʝʪ 1920 ʞʳʣʳ ʯʝʭ ʞʘʟʫʰʳʩʳ ʂʘʨʝʣ ʏʘʧʝʢʪʽש 

çR.U.R. (Rossumôs Universal Robots)è ʘʪʪʳ ʧʴʝʩʘʩʳʥʜʘ ץʦʣʜʘʥʳʣסʘʥ. ɸʪʘʣסʘʥ 

ʘʪʘʫ ʯʝʭ ʪʽʣʽʥʜʝʛʽ çrobotaè ʩᴇʟʽʥʝʥ ʪʫʳʥʜʘʧ, çʤᴅʞʙװʨʣʽ ʝשʙʝʢè, çʘʫʳʨ ʞײʤʳʩè 

ʜʝʛʝʥ ʤʘסʳʥʘʥʳ ʙʽʣʜʽʨʝʜʽ. ʐʳסʘʨʤʘʜʘ ʨʦʙʦʪʪʘʨ ʘʜʘʤ ʝשʙʝʛʽʥ ʘʣʤʘʩʪʳʨʘʪʳʥ 

ʞʘʩʘʥʜʳ ʞײʤʳʩ ʢװʰʽ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. ʂʝʡʽʥʥʝʥ ʙײʣ סײʳʤ ʪʝʭʥʠʢʘ ʤʝʥ 

 ʳʣʘʨסʨʳʣײץ ʘʥסʦʣʜʘʥʳʩ ʪʘʫʳʧ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣץ ʽʥʝʥשʳʣʳʤ ʩʘʣʘʩʳʥʜʘ ʢʝס

ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ ʞװʡʝʣʝʨʜʽ ʙʽʣʜʽʨʝʪʽʥ סʳʣʳʤʠ ʪʝʨʤʠʥ ʨʝʪʽʥʜʝ ʦʨʥʳץʪʳ. 

1-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ Mindstroms ᴇʥʽʤʜʝʨʽ 1999 ʞʳʣʜʘʥ ʙʘʩʪʘʧ LEGO Education 

ʞʠʳʥʪʳסʳʥʘ ʢʽʨʝ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨסʘ STEM ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ʧʨʘʢʪʠʢʘʣʳץ 

ʰʝʰʽʤ ײʩʳʥʘʪʳʥ ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨʜʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. 

 

 

 



19 

 

 

 

ʂʝʩʪʝ 1 - LEGO Mindstroms ʞʠʳʥʪʳץʪʘʨʳʥʳש ʙʫʳʥʜʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʙʽʣʽʤ 

ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʜʘסʳ ʨᴇʣʽ 

 
ɹʫʳʥ ɾʠʳʥʪʳץ 

ʘʪʘʫʳ 

ʐʳץץʘʥ 

ʞʳʣʳ 

ʊʝʭʥʠʢʘʣʳץ 

ʝʨʝʢʰʝʣʽʛʽ 

ɹʽʣʽʤ ʙʝʨʫ 

ʨʦʙʦʪʦʝʭʥʠʢʘʩʳʥʜʘסʳ ʨᴇʣʽ 

ɯ ʙʫʳʥ Robotics 

Invention 

System 

1998 ʞʳʣ ʇʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ 

RCX ʢʦʥʪʨʦʣʣʝʨʽ, 

ʤʦʪʦʨʣʘʨ ʤʝʥ 

ʜʘʪʯʠʢʪʝʨʜʝʥ ʪײʨʘʜʳ 

ʆץʫʰʳʣʘʨʜʳ ʨʦʙʦʪ ײץʨʘʩʪʳʨʫ 

ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫ ʥʝʛʽʟʜʝʨʽʥʝ 

 שʳ ʢʝץʘʰסʘʥ ʘʣסʡʨʝʪʫʛʝ ʘʨʥʘʣװ

ʪʘʨʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʞʠʳʥʪʳסʳ 

ʙʦʣʜʳ 

ɯɯ ʙʫʳʥ LEGO 

Mindstroms 

NXT 

2006 ʞʳʣ ʇʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ 

NXT  ʢʦʥʪʨʦʣʣʝʨʽ, 

ʫʣʴʪʨʘʜʳʙʳʩʪʳץ, 

ʞʘʥʘʩʫ ʞᴅʥʝ ʪװʩ 

ʜʘʪʯʠʛʽ ʝʥʛʽʟʽʣʜʽ 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ STEM 

ʥʝʛʽʟʽʥʜʝ ʦץʳʪʫסʘ ʞʘסʜʘʡ 

ʞʘʩʘʧ, ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʘʫ 

ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

ʜʘסʜʳʣʘʨʳʥ ʜʘסʜʳʣʘʨʳʥ 

ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ 

ɯɯɯ 

ʙʫʳʥ 

LEGO 

Mindstroms 

EV3 

2013 ʞʳʣ פʫʘʪʪʳ EV3 

ʢʦʥʪʨʦʣʣʝʨʽ, 

ʢʝשʝʡʪʽʣʛʝʥ 

ʜʘʪʯʠʢʪʝʨ, ʩʳʤʩʳʟ 

ʙʘʡʣʘʥʳʩ (bluetooth) 

ʞᴅʥʝ ʤʦʙʠʣʴʜʽ 

 ʳʣʘʨʤʝʥסʨʳʣײץ

 ʡʣʝʩʽʤʜʽʢʢʝ ʠʝ ʙʦʣʜʳװ

ɸʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ, 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʢװʨʜʝʣʽ 

ʨʦʙʦʪʪʳץ ʞʦʙʘʣʘʨʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʙʝʨʫ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש 

ʤװʤʢʽʥʜʽʛʽʥ ʢʝשʝʡʪʪʽ 

 

2000 ʞʳʣʜʘʨʜʳש ʙʘʩʳʥʜʘ ʤʝʢʪʝʧʪʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳ ʢʝשʽʥʝʥ 

ʝʥʛʽʟʽʣʝ ʙʘʩʪʘʜʳ. ʆʩʳ ʢʝʟʝשʜʝ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʪʝʢ ʦץʫ ײץʨʘʣʳ 

ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳסʳ ʤʝʥ ʭʘʣʳץʘʨʘʣʳץ 

ʞʘʨʳʩʪʘʨʜʳ ʜʘʤʳʪʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʜʝ ʜʘʤʠ ʙʘʩʪʘʜʳ. ʉʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ 

World Robot Olympiad ʭʘʣʳץʘʨʘʣʳץ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞʘʨʳʩʳ 2004 ʞʳʣʳ 

ʉʠʥʛʘʧʫʨ ץʘʣʘʩʳʥʜʘ ᴇʪʢʽʟʽʣʜʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʦʣʠʤʧʠʷʜʘסʘ ᴅʣʝʤʥʽ95 ש ʝʣʽʥʝʥ 

70 ʤʳשʥʘʥ ʘʩʪʘʤ ʦץʫʰʳʣʘʨ ץʘʪʳʩʘʜʳ. 

LEGO ʞʠʳʥʪʳץʪʘʨʳʥʳץ שʦʣʜʘʥʳʣʫ ʘʷʩʳ ʤʝʢʪʝʧʧʝʥ סʘʥʘ ʰʝʢʪʝʣʤʝʡ, 

 ʙʽʣʽʤ ʙʝʨʫ ʞʦʙʘʣʘʨʳʥʜʘ ʢᴇʨʽʥʽʩ ʪʘʧʪʳ. NASA (National Aeronautics ץʘʨʳʰʪʳס

and Space Administration) סʘʨʳʰ ʘʛʝʥʪʪʽʛʽ ʤʝʥ LEGO ʢʦʤʧʘʥʠʷʩʳʥʳש ʙʽʨʣʝʩʢʝʥ 

ʙʘʩʪʘʤʘʩʳ ʘʷʩʳʥʜʘ LEGO ʞʠʳʥʪʳץʪʘʨʳ International Space Station סʘʨʳʰ 

ʩʪʘʥʩʠʷʩʳʥʘ ʞʝʪʢʽʟʽʣʽʧ, ʩʘʣʤʘץʩʳʟʜʳץ ʞʘסʜʘʡʳʥʜʘ ץʘʨʘʧʘʡʳʤ ʤʝʭʘʥʠʟʤʜʝʨʜʽש 

ʞײʤʳʩʳʥ ʢᴇʨʩʝʪʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹײʣ ʪᴅʞʽʨʠʙʝ ʙʽʣʽʤ ʙʝʨʫ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʧʨʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʞʦסʘʨʳ 

ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. 

ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʜʝ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʜʘʤʫʳ ʭʘʣʳץʘʨʘʣʳץ 

ʞʘʨʳʩʪʘʨʳ, ʘʨʥʘʡʳ ʦץʫ ʞʠʳʥʪʳץʪʘʨʳʥʳש ʞᴅʥʝ ʤʝʢʪʝʧʪʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʳש ʢʝש ʪʘʨʘʣʫʳʤʝʥ ʩʠʧʘʪʪʘʣʩʘ, פʘʟʘץʩʪʘʥʜʘ ʜʘ ʦʩʳ ʙʘסʳʪʪʘʨ ץʘʨץʳʥʜʳ 

ʜʘʤʠ ʙʘʩʪʘʜʳ. 

 ʜʘʤʫʳ 2014 ʞʳʣʜʘʥ ʙʘʩʪʘʧ שʩʪʘʥʜʘ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳץʘʟʘפ
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ʅʘʟʘʨʙʘʝʚ ɿʠʷʪʢʝʨʣʽʢ ʤʝʢʪʝʧʪʝʨʽ World Robot Olympiad ʭʘʣʳץʘʨʘʣʳץ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞʘʨʳʩʪʘʨʳʥʳפ שʘʟʘץʩʪʘʥʜʘסʳ ʨʝʩʤʠ ײʡʳʤʜʘʩʪʳʨʫʰʳʩʳ 

ʨʝʪʽʥʜʝ ʘʡʤʘץʪʳץ ʞᴅʥʝ ʨʝʩʧʫʙʣʠʢʘʣʳץ ʽʨʽʢʪʝʫ ʢʝʟʝשʜʝʨʽʥ ᴇʪʢʽʟʽʧ ʪײʨʘʜʳ. ʆʩʳ 

ʢʝʟʝשʥʝʥ ʙʘʩʪʘʧ ʝʣʽʤʽʟʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫסʘ ץʳʟʳסʫʰʳʣʳץ 

ʪʘʥʳʪʘʪʳʥ ʦץʫʰʳʣʘʨ ʩʘʥʳ ʝʜᴅʫʽʨ ʘʨʪʪʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʞʝʢʝʤʝʥʰʽʢ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʢʫʨʩʪʘʨʳ ʤʝʥ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʢʘʙʠʥʝʪʪʝʨʽ ʞײʤʳʩ ʽʩʪʝʡʜʽ. 

ʍʘʣʳץʘʨʘʣʳץ ʞʘʨʳʩʪʘʨסʘ ץʘʪʳʩʫʜʳ ײʡʳʤʜʘʩʪʳʨʘʪʳʥ ʤʝʢʝʤʝʣʝʨʜʽש 

 ʩʪʘʥ ʤʝʥץʘʟʘפ ʦʨʳץ ʩʪʘ USTEM Foundationײʝʡʽʧ ʢʝʣʝʜʽ. ʆʩʳ ʪשʳʟʤʝʪʽ ʜʝ ʢʝץ

ʦʨʪʘʣʳץ ɸʟʠʷ ʤʝʤʣʝʢʝʪʪʝʨʽ ʘʫʤʘסʳʥʜʘ FIRST (For Inspiration and Recognition of 

Scince and Technology) ʧʨʦʛʨʘʤʤʘʩʳʥʳש ʨʝʩʤʠ ʦʧʝʨʘʪʦʨʳ ʙʦʣʳʧ ʦʪʳʨ. ʉʦʣ 

ʘʨץʳʣʳ פʘʟʘץʩʪʘʥʜʳץ ʦץʫʰʳʣʘʨ ʭʘʣʳץʘʨʘʣʳץ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞʘʨʳʩʪʘʨʳʥʘ 

ʪײʨʘץʪʳ ʪװʨʜʝ ץʘʪʳʩʳʧ, ᴇʟ ʙʽʣʽʤʜʝʨʽ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʝʨʽʥ ᴅʣʝʤʜʽʢ ʜʝשʛʝʡʜʝ 

ʢᴇʨʩʝʪʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ ʙʦʣʜʳ. פʘʟʘץʩʪʘʥ ʦץʫʰʳʣʘʨʳʥʳש ʭʘʣʳץʘʨʘʣʳץ 

ʜʝשʛʝʡʜʝʛʽ ʞʝʪʽʩʪʽʢʪʝʨʽ ʙײʣ ʙʘסʳʪʪʳש ʝʣʽʤʽʟʜʽש ʘʡʤʘץʪʘʨʳʥʜʘ ʥᴅʪʠʞʝʣʽ ʜʘʤʳʧ 

ʢʝʣʝ ʞʘʪץʘʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ʄᴅʩʝʣʝʥ, 2025 ʞʳʣʳ Panama City ץʘʣʘʩʳʥʜʘ ᴇʪʢʝʥ 

First Global Challenge 2025 ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦʣʠʤʧʠʷʜʘʩʳʥʜʘ פʘʟʘץʩʪʘʥ ײץʨʘʤʘʩʳ 

190 ʝʣʜʽש ʢʦʤʘʥʜʘʣʘʨʳ ʘʨʘʩʳʥʘʥ ʙʽʨʽʥʰʽ ʦʨʳʥ ʘʣʜʳ. פʘʟʘץʩʪʘʥ ײץʨʘʤʘʩʳ ʦʩʳ 

ʙʘסʳʪ ʙʦʡʳʥʰʘ 4 ʞʳʣ ץʘʪʘʨʳʥʘʥ (ɾʝʥʝʚʘ-2022, ʉʠʥʛʘʧʫʨ-2023, ɻʨʝʢʠʷ-2024, 

ʇʘʥʘʤʘ-2025) ᴅʣʝʤ ʯʝʤʧʠʦʥʳ ʘʪʘʥʳʧ, ʨʝʢʦʨʜ ʦʨʥʘʪʪʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘסʳ ʨᴇʣʽʥ ʙʽʨ סʘʥʘ 

rץ ʨʤʝʥ ʩʠʧʘʪʪʘʫ ʞʝʪʢʽʣʽʢʩʽʟ, ʩʝʙʝʙʽ, ʦʣ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, 

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʞᴅʥʝ ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ 

ʳץʧʘʣ ʝʪʝʪʽʥ ʢᴇʧץʳʨʣʳ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. נʳʣʳʤʠ-

ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʤʘסʳʥʘʩʳ 

ʤʝʥ ʤʘשʳʟʜʳʣʳסʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʪᴇʨʪ ʥʝʛʽʟʛʽ ʙʘסʳʪ ʘʨץʳʣʳ ʘʰʳʣʘʪʳʥʳʥ 

ʢᴇʨʩʝʪʪʽ: ʪʘʥʳʤʜʳץ, ʤʦʪʠʚʘʮʠʷʣʳץ, ʧᴅʥʘʨʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ. ɹײʣ 

ʙʘסʳʪʪʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʜʝʨʙʝʩ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤᴅʥʛʝ ʠʝ ʙʦʣסʘʥʳʤʝʥ, ʙʽʣʽʤ 

ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʦʣʘʨ ᴇʟʘʨʘ ʳץʧʘʣʜʘʩʘ ʦʪʳʨʳʧ, ʦץʳʪʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ 

ʪײʪʘʩ ʢʝʰʝʥ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʘʪץʘʨʘʜʳ. 

ʊʘʥʳʤʜʳϨ ʨϺʣʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʘʣʫʰʳ ʩʘʥʘʩʳʥʘ ʪʠʛʽʟʝʪʽʥ ʝש ʽʨʽ 

ʳץʧʘʣʳ ï ʦʡʣʘʫʜʳש ʞʦסʘʨʳ ʩʘʪʳʣʘʨʳʥ ʜʘʤʳʪʫʜʘסʳ װʣʝʩʽ. ɹʽʣʽʤ ʙʝʨʫʜʝ 

 ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ שʫʰʳʣʘʨʜʳץʨʘʣʜʘʨʳ ʦײץ ʦʣʜʘʥʳʣʘʪʳʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘץ

ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥ ײץʨʫʜʘ ʤʘשʳʟʜʳ ʦʨʳʥ 

ʘʣʘʜʳ [29]. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʪʘʥʳʤʜʳץ ʨᴇʣʽ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ, 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. ʈʦʙʦʪ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʦʥʳ ʙʘʩץʘʨʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫ 

ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʙᴇʣʰʝʢʪʝʨʜʽץ שʳʟʤʝʪʽʥ ʪʘʣʜʘʡʜʳ, ʦʣʘʨʜʳש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʡʜʳ, ʤʦʜʝʣʽʥ ײץʨʘʩʪʳʨʘʜʳ ʞᴅʥʝ ʪʫʳʥʜʘסʘʥ ʤᴅʩʝʣʝʥʽ 

ʰʝʰʫʜʽש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥ ʽʟʜʝʡʜʽ. ʄײʥʜʘʡ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʞʦʩʧʘʨʣʘʫ, 

ʩʘʣʳʩʪʳʨʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʫʳʥʘ ʳץʧʘʣ 

ʞʘʩʘʡʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳץ שʘʨʘʧʘʡʳʤ ʘʣʛʦʨʠʪʤ 



21 

 

 ʜʳʣʘʨʳʤʝʥסʟʝʪʫ ʜʘװʪʘʫ ʞᴅʥʝ ʪץʘʪʝʥʽ ʘʥʳץ ,ʨʫ, ᴅʨʝʢʝʪʪʝʨ ʨʝʪʽʥ ʞʦʩʧʘʨʣʘʫײץ

 ʨʘʩʪʳʨʫײץ ʘʣʳʧʪʘʩʘʜʳ. ʈʦʙʦʪ ʤʦʜʝʣʽʥץ ʜʳʣʘʨʳ ʜʘסʜʘ ץʘʪʘʨ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ

ʙʘʨʳʩʳʥʜʘ ʦʣʘʨ ʙᴇʣʰʝʢʪʝʨʜʽ ʪʘשʜʘʡʜʳ, ʦʣʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʧ, 

 ʤʳʩ ʙʘʨʳʩʳʥʜʘײʘʣʘʡʜʳ. ʆʩʳʥʜʘʡ ʞסʳʟʤʝʪʽʥ ʙʘץ ʙʝʨʽʢʪʽʛʽ ʤʝʥ שʨʳʣʳʤʥʳײץ

ʦץʫʰʳʣʘʨ ʪʘʧʩʳʨʤʘʥʳ ʙʽʨʥʝʰʝ ʙᴇʣʽʢʪʝʨʛʝ ʞʽʢʪʝʡʜʽ, ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʡʜʳ, ᴅʨʝʢʝʪʪʝʨʜʽש ʦʨʳʥʜʘʣʫ ʨʝʪʽʥ ʞʦʩʧʘʨʣʘʧ, ʙʣʦʢ-

ʩʭʝʤʘʣʘʨ ʤʝʥ ץʘʨʘʧʘʡʳʤ ʘʣʛʦʨʠʪʤʜʝʨ ײץʨʘʜʳ [30]. ʄײʥʜʘʡ ʞײʤʳʩ 

ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ʞᴅʥʝ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ 

ʝʪʝʜʽ. 

ʄʦʪʠʚʘʮʠʷʣʳϨ ʨϺʣʽ ï ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʦʪʝʭʥʠʢʘʩʳ STEM ʧᴅʥʜʝʨʽʥ ʦץʳʪʫʜʘ 

ʦץʫʰʳʣʘʨʜʳ ʢװʨʜʝʣʽ ʙʽʣʽʤʜʝʨʤʝʥ ʪʘʥʳʩʪʳʨʳʧ, ʦʣʘʨʜʳש ʤʦʪʠʚʘʮʠʷʩʳ ʤʝʥ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʦץʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫסʘ ʙʝʣʩʝʥʜʽ 

 ʙʽʣʽʤʜʽ שʳʪʫʜʘ ʙʽʣʽʤ ʘʣʫʰʳʥʳץʘʪʳʩʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ [31]. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץ

ʜʘʡʳʥ ʢװʡʽʥʜʝ ץʘʙʳʣʜʘʤʘʡ, ʦʥʳ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʤʝשʛʝʨʫʽʥʝ 

ʙʘסʳʪʪʘʣסʘʥ çʞʘʩʘʧ ʦʪʳʨʳʧ װʡʨʝʥʫè ץʘסʠʜʘʩʳ ʞʘʪʳʨ. ʈʦʙʦʪʪʳ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ᴇʟ ʰʝʰʽʤʜʝʨʽʥʽש ʥᴅʪʠʞʝʩʽʥ ʙʽʨʜʝʥ 

ʙʘץʳʣʘʧ, ʞʽʙʝʨʽʣʛʝʥ ץʘʪʝʥʽ ʘʥʳץʪʘʡʜʳ, ʦʥʳ ʪװʟʝʪʝʜʽ ʞᴅʥʝ ʦʨʳʥʜʘʣסʘʥ ᴅʨʝʢʝʪʪʽש 

ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʡʜʳ. STEM ʧᴅʥʜʝʨʽʥʜʝʛʽ ʢװʨʜʝʣʽ ʟʘשʜʳʣʳץʪʘʨ ʥʘץʪʳ 

ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ ʤʝשʛʝʨʽʣʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫʜʘסʳ 

ʤʘשʳʟʳ ʦʣʘʨʜʳש ʪʝʭʥʠʢʘסʘ, ץʦʟסʘʣʳʩʪʘסʳ ʥʳʩʘʥʜʘʨסʘ ʞᴅʥʝ ᴇʟ ץʦʣʳʤʝʥ ʙʽʨ 

ʥᴅʨʩʝ ʞʘʩʘʫסʘ ʜʝʛʝʥ ʪʘʙʠסʠ ײʤʪʳʣʳʩʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ᴄʩʽʨʝʩʝ, ʨʦʙʦʪ ʤʦʜʝʣʽʥ 

ᴇʟ ʙʝʪʽʥʰʝ ʞʠʥʘץʪʘʫ ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʳʥʪʘʩʳʥ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

ʜʘסʜʳʩʳʥ ʢװʰʝʡʪʝʜʽ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ʙʽʣʽʤ ʘʣʫʰʳ ʜʘʡʳʥ ʥײʩץʘʫʜʳ 

ʦʨʳʥʜʘʫʰʳ ʝʤʝʩ, ᴇʟ ʠʜʝʷʩʳʥ ײʩʳʥʘʪʳʥ, ʦʥʳ ʪʝʢʩʝʨʝʪʽʥ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʝʪʽʥ 

ʟʝʨʪʪʝʫʰʽ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʫ ʙʘʨʳʩʳʥʜʘ 

ʙʽʣʽʤ ʘʣʫʰʳʥʳ ʧʘʩʩʠʚʪʽ ץʘʙʳʣʜʘʫʰʳʜʘʥ ʙʝʣʩʝʥʜʽ ײץʨʘʩʪʳʨʫʰʳסʘ 

ʘʡʥʘʣʜʳʨʘʪʳʥ ʪʠʽʤʜʽ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʧϸʥʘʨʘʣʳϨ ʨϺʣʽ ï ʨʦʙʦʪʪʘʨʜʳ ʞʠʥʘʫ ʞᴅʥʝ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʦץʫʰʳʣʘʨסʘ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ סײʳʤʜʘʨʳʥ ʠʛʝʨʫʛʝ, ʘʣ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʞײʤʳʩʪʘʨ STEM ʙʽʣʽʤʽʥ ץʦʣʜʘʥʙʘʣʳ ʜʝשʛʝʡʜʝ ʤʝשʛʝʨʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. נʘʣʳʤʜʘʨ ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩװʡʝʥʩʝʢ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ, 

ʪʝʭʥʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʠʷ, ʤʘʪʝʤʘʪʠʢʘ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʘʫ ʧᴅʥʜʝʨʽʥʜʝʛʽ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʞײʤʳʩʪʘʨ ʙʽʣʽʤ ʘʣʫʰʳ װʣʛʝʨʽʤʽʥ ʘʨʪʪʳʨʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. 

 ʙʽʣʽʤ ʙʝʨʫʤʝʥ ץʳʪʫ ʪʝʢ ʪʝʭʥʠʢʘʣʳץʘʟʽʨʛʽ ʢʝʟʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦפ

ʰʝʢʪʝʣʤʝʡʜʽ, ʦʣ ᴅʨʪװʨʣʽ ʦץʫ ʧᴅʥʜʝʨʽʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʧᴅʥʘʨʘʣʳץ ʙʘסʳʪ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʜʘ. STEM ʙʘסʳʪʳʥʜʘסʳ ʩʘʙʘץʪʘʨʜʘ ʦץʫʰʳʣʘʨʜʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ, ʩʳʥʠ ʦʡʣʘʫ ʞᴅʥʝ ʙʽʨʣʝʩʽʧ ʞײʤʳʩ 

ʽʩʪʝʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ. ʈʦʙʦʪ ʤʦʜʝʣʽʥ 

 ʘʥ ʪʘʧʩʳʨʤʘʣʘʨ ʙʘʨʳʩʳʥʜʘסʳʪʪʘʣסʘ ʙʘסʨʘʩʪʳʨʫ ʞᴅʥʝ ʦʥʳ ʦʨʳʥʜʘʫײץ

ʦץʫʰʳʣʘʨ ʞʦʩʧʘʨ ײץʨʘʜʳ, ʪʦʧʧʝʥ ʞײʤʳʩ ʽʩʪʝʡʜʽ, ᴇʟ ʰʝʰʽʤʜʝʨʽʥ ʪʘʣʜʘʡʜʳ ʞᴅʥʝ 

 ,ʘʪʘʨץ ʘʙʽʣʝʪʪʝʨʽʤʝʥץ ץʪʘʥʳʤʜʳ שʤʪʳʣʘʜʳ. ʆʣʘʨʜʳײ ʘ ʞʝʪʫʛʝץʩʘʪץʘʥ ʤʘסʦʡʳʣץ

ʞʘʫʘʧʢʝʨʰʽʣʽʢ, ʪʘʙʘʥʜʳʣʳץ ʞᴅʥʝ ʳʥʪʳʤʘץʪʘʩʪʳץ ʩʠʷץʪʳ ʤʘשʳʟʜʳ ʪײʣסʘʣʳץ 

 ʘʥʘס ʘʩʠʝʪʪʝʨʽ ʜʝ ʜʘʤʠʜʳ. ʉʦʣ ʩʝʙʝʧʪʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞʝʢʝʣʝʛʝʥ ʧᴅʥ ʘʷʩʳʥʜʘץ
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 ʨʣʽ ʧᴅʥʜʝʨװʥʳʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʞᴅʥʝ ᴅʨʪײʫ ʤʘʟʤץʨʘʣ ʝʤʝʩ, ʦײץ ʦʣʜʘʥʳʣʘʪʳʥץ

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʢװʰʝʡʪʝʪʽʥ ʧᴅʥʘʨʘʣʳץ ʦץʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ϸʣʝʫʤʝʪʪʽʢ ʨϺʣʽ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʜʘʤʳʪʫʤʝʥ ץʘʪʘʨ, ʦʣʘʨʜʳש ʙʽʨʣʝʩʢʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʜʘסʜʳʣʘʨʳʥʳש ʜʘʤʫʳʥʘ ʜʘ 

ʳץʧʘʣ ʞʘʩʘʡʜʳ. ʈʦʙʦʪʪʳ ʪʦʧʧʝʥ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʘʫ ʙʘʨʳʩʳʥʜʘ 

ʦץʫʰʳʣʘʨ ᴇʟʘʨʘ ʧʽʢʽʨ ʘʣʤʘʩʘʜʳ, ʦʨʪʘץ ʰʝʰʽʤ ץʘʙʳʣʜʘʡʜʳ ʞᴅʥʝ ʙʽʨ ʤʘץʩʘʪץʘ 

ʙʘסʳʪʪʘʣסʘʥ ᴅʨʝʢʝʪ ʦʨʳʥʜʘʡʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ᴅʣʝʫʤʝʪʪʽʢ ʨᴇʣʽ ʦʣʘʨʜʳש 

 ʰʝʣʝʨʽʤʝʥװʜʘʡ ʙʽʣʫ, ᴇʟ ʦʡʳʥ ʜᴅʣʝʣʜʝʫ ʞᴅʥʝ ʪʦʧ ʤשʘʪʳʥʘʩ ʞʘʩʘʫ, ʪʳץ-ʘʨʳʤץ

ʢʝʣʽʩʽʤʛʝ ʢʝʣʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʪʳʥʜʳסʳʥʜʘ ʢᴇʨʽʥʝʜʽ. ɹײʣ 

ʞʝʢʝ ʜʘʨʘ ʪʝʭʥʠʢʘʣʳץ ʜʘסʜʳ ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʤᴅʩʝʣʝʥʽ ʰʝʰʫ, ʰʳסʘʨʤʘʰʳʣʳץ 

ʞᴅʥʝ ʢʦʤʘʥʜʘʣʳץ ʞײʤʳʩ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʽ ʨʝʪʽʥʜʝ 

 ʫʰʳʣʘʨʜʳ ᴇʟ ʙʝʪʽʥʰʝץʘʨʘʩʪʳʨʳʣʘʜʳ. ʈʦʙʦʪʧʝʥ ʦʨʳʥʜʘʣʘʪʳʥ ʪʘʧʩʳʨʤʘʣʘʨ ʦץ

ʰʝʰʽʤ ץʘʙʳʣʜʘʫסʘ, ʞʘשʘ ʠʜʝʷ ײʩʳʥʫסʘ ʞᴅʥʝ ʦʥʳ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʪʝʢʩʝʨʫʛʝ 

ʙʘסʳʪʪʘʡʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʘʨʥʘʡʳ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʤװʤʢʽʥʜʽʛʽ ʜʝ ʞʦסʘʨʳ 

ʙʘסʘʣʘʥʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫ 

 ,ʘסᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ שʘʞʝʪʪʝʣʽʛʽ ʙʘʨ ʙʘʣʘʣʘʨʜʳץ

ʩʳʥʳʧʪʘʩʪʘʨʳʤʝʥ ʳʥʪʳʤʘץʪʘʩʪʳץ ʦʨʥʘʪʫסʘ, ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫʳʥʘ ʞᴅʥʝ 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ᴅʨʝʢʝʪʢʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʉʦʥʜʳץʪʘʥ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʫʰʳʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫʽ ʤʝʥ ʪײʣסʘʣʳץ ʜʘʤʫʳʥʘ 

ʳץʧʘʣ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ.  

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʤʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʝʥʛʽʟʫ ʤᴅʩʝʣʝʩʽʥ ʪװʨʣʽ ʝʣʜʝʨ 

ᴇʟʜʝʨʽʥʽײ שʣʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʩᴅʡʢʝʩ ᴅʨʪװʨʣʽ ʰʝʰʫʜʝ. ʐʝʪʝʣʜʽʢ ʞᴅʥʝ 

ʦʪʘʥʜʳץ ʪᴅʞʽʨʠʙʝʥʽ ʞװʡʝʣʽ ʪʘʣʜʘʫ ʦʩʳ ʩʘʣʘʜʘסʳ ʪʠʽʤʜʽ ʦץʳʪʫ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸפʐ-ʪʘ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ײʡʳʤʜʘʨʳʥʳש 

ʙʝʣʩʝʥʜʽ ץʳʟʤʝʪʽ ʘʨץʳʣʳ ʢʝש ʪʘʨʘʣʜʳ. FIRST ײʡʳʤʳ 1989 ʞʳʣʳ ᴇʥʝʨʪʘʧץʳʰ 

ɼʠʥ ʂʘʤʝʥ ʪʘʨʘʧʳʥʘʥ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʞʘʩʳʥʜʘסʳ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ 

ʢʦʤʘʥʜʘʣʳץ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʧʨʦʛʨʘʤʤʘʣʘʨ ʞʠʳʥʪʳסʳ ʨʝʪʽʥʜʝ ʥʝʛʽʟʜʝʣʜʽ. 

 ʜʳʣʘʨ, ʩʝʥʽʤʜʽʣʽʢ ʧʝʥסʘ ᴇʤʽʨʜʽ ᴇʟʛʝʨʪʝʪʽʥ ʜʘסʩʘʪʳ ï ʞʘʩʪʘʨץʥʝʛʽʟʛʽ ʤʘ שʡʳʤʥʳױ

ʪʘʙʘʥʜʳʣʳץ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʜʳ. ʆץʫʰʳʣʘʨʜʳ 10 ʞʳʣ ʙʦʡʳ ʞװʡʝʣʽ ʙʘץʳʣʘʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ FIRST ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ץʘʪʳʩʫ ʦʣʘʨʜʳש STEM ʩʘʣʘʩʳʥʜʘסʳ 

ʙʽʣʽʤ ʤʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʜʝʛʝʥ  ʩʝʥʽʤʽʥ ʘʨʪʪʳʨʘʪʳʥ, ʦʩʳ ʙʘסʳʪץʘ 

 ץʤʘʤʘʥʜʳ ץʪʘʡʪʳʥʳʥ ʞᴅʥʝ ʙʦʣʘʰʘץʳʪ ʙʦʡʳ ʩʘץʫʘ ץʟʘײ ʳʥסʫʰʳʣʳסʳʟʳץ

ʪʘשʜʘʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. FIRST ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ץʘʪʳʩץʘʥ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ɾʆʆ-ʜʘ ʤʘʪʝʤʘʪʠʢʘʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʤʘʤʘʥʜʳץʪʘʨʜʳ ʪʘשʜʘʫ 

ʳץʪʠʤʘʣʜʳסʳ ʙʘסʜʘʨʣʘʤʘסʘ ץʘʪʳʩʧʘסʘʥ ץʘʪʘʨʣʘʩʪʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ װʰ 

ʝʩʝ ʞʦסʘʨʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 2019-2020 ʦץʫ ʞʳʣʳʥʜʘ ɸפʐ-ʪʘסʳ ʂ-12 

ʜʝשʛʝʡʽʥʜʝʛʽ ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʢʪʝʧ ʦʢʨʫʛʪʝʨʽʥʽװ שʰʪʝʥ ʙʽʨʽʥʝʥ ʘʩʪʘʤʳʥʜʘ FIRST 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʢʦʤʘʥʜʘʩʳ ʞײʤʳʩ ʽʩʪʝʛʝʥ. ɹʘסʜʘʨʣʘʤʘסʘ ץʘʪʳʩʘʪʳʥ ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥʳ45% ש-ʳ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡʳ ʪᴇʤʝʥ ʦʪʙʘʩʳʣʘʨʜʘʥ 

ʰʳץץʘʥʜʳסʳ ʙʝʣʛʽʣʽ ʙʦʣʜʳ. ɹײʣ FIRST ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʪʝʢ ʞʝʢʝʤʝʥʰʽʢ 

ʪʘשʜʘʫʣʳ ʤʝʢʪʝʧʪʝʨʤʝʥ סʘʥʘ ʰʝʢʪʝʣʤʝʡ, ᴅʨʪװʨʣʽ ᴅʣʝʫʤʝʪʪʽʢ ʪʦʧʪʘסʳ ʦץʫʰʳʣʘʨ 
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 .ʦʣʞʝʪʽʤʜʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽץ ʰʽʥ ʜʝװ

ʆשʪװʩʪʽʢ ʂʦʨʝʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ STEM ʙʽʣʽʤʽʥ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨ 

ʥʝʛʽʟʽʥʜʝ ʦץʳʪʫסʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʘʪʳʥ ʤʝʤʣʝʢʝʪʪʝʨʜʽש ʙʽʨʽ. ɹײʣ ʝʣʜʝ 

 ʘסʳʪʫץʳʣʳʤ, ʪʝʭʥʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʠʷ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʥʳ ᴇʟʘʨʘ ʢʽʨʽʢʪʽʨʝ ʦס

ʙʘסʳʪʪʘʣסʘʥ çʢʦʥʚʝʨʛʝʥʪʪʽ ʙʽʣʽʤ ʙʝʨʫè ʪײʞʳʨʳʤʜʘʤʘʩʳ ץʘʣʳʧʪʘʩʳʧ, ʦʣ 

ʤʝʤʣʝʢʝʪʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ʩʘʷʩʘʪʳʥʳש ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʙʝʩ 

ʞʳʣʜʳץ ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʨץʳʣʳ ײʣʪʪʳץ ʦץʫ ʞʦʩʧʘʨʳʥʘ ʝʥʛʽʟʽʣʜʽ. 

ɹײʣ ʙʘסʳʪ ʤʝʢʪʝʧʪʝʨʜʝ ʧᴅʥʘʨʘʣʳץ ʦץʳʪʫʜʳ ʢʝשʽʥʝʥ ʦץʳʪʫʜʳ ʞᴅʥʝ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ ʤʝשʛʝʨʫʜʽ 

ʢᴇʟʜʝʡʜʽ. ɽʣʜʝ ʤʳשʥʘʥ ʘʩʪʘʤ ʞʝʢʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʢʪʝʧʪʝʨʽ ʞײʤʳʩ ʽʩʪʝʡʜʽ. 

ʉʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ץʘʨʘסʘʥʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʪײʨסʳʩʳʥʘʥ ʆשʪװʩʪʽʢ ʂʦʨʝʷ ɾʘʧʦʥʠʷ ʤʝʥ ɸפʐ-ʪʘʥ 

ʦʟʳʧ ʪײʨ.  

ɾʘʧʦʥʠʷʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳ ʤʝʥ ᴇʥʝʨʢᴅʩʽʧ ʘʨʘʩʳʥʜʘסʳ 

ʳʥʪʳʤʘץʪʘʩʪʳץ ʤʝʢʪʝʧʪʝ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳ ʤʝʥ ʦץʳʪʫסʘ ʜʘ ᴅʩʝʨʽʥ ʪʠʛʽʟʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ʦץʫʰʳʣʘʨסʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʦץʫ ʞʠʳʥʪʳץʪʘʨʳ ʘʨץʳʣʳ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʆʨʪʘ 

ʤʝʢʪʝʧʪʝ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʨʦʙʦʪ ʢʣʫʙʪʘʨʳ ʤʝʥ ʢʫʨʩʪʘʨʳ ʘʨץʳʣʳ 

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨ ʪʝʨʝשʜʝʪʽʣʝʜʽ, ʘʣ ʫʥʠʚʝʨʩʠʪʝʪ ʜʝשʛʝʡʽʥʜʝ ʤʝʤʣʝʢʝʪʪʽʢ 

ʞʝʢʝ ʩʝʨʽʢʪʝʩʪʽʢ ʰʝשʙʝʨʽʥʜʝ ʟʝʨʪʪʝʫ ʞʦʙʘʣʘʨʳʥʘ ʦץʫʰʳʣʘʨ ʙʝʣʩʝʥʜʽ 

ʪʘʨʪʳʣʘʜʳ. ɾʘʧʦʥʠʷʥʳש ʙʽʣʽʤ, ʤᴅʜʝʥʠʝʪ, ʩʧʦʨʪ, סʳʣʳʤ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʤʠʥʠʩʪʨʣʽʛʽ סʳʣʳʤ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷסʘ ʙʘʩʳʤʜʳץ ʙʝʨʝʪʽʥ çSuper Science High 

Schoolsè ʤʝʢʪʝʧʪʝʨʽʥʝ ʝʨʝʢʰʝ ʤᴅʨʪʝʙʝ ʙʝʨʝ ʦʪʳʨʳʧ, ʦʩʳ ʪʠʧʪʝʛʽ ʤʝʢʪʝʧʪʝʨʜʝ 

ʨʦʙʦʪʪʳ ʦץʳʪʫʜʳ ʞײʤʳʩ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʝʥʛʽʟʛʝʥ. 

ʌʠʥʣʷʥʜʠʷ ʧʝʜʘʛʦʛʠʢʘʩʳ ʤסײʘʣʽʤ ʜʝʨʙʝʩʪʽʛʽ ʤʝʥ ʞʦʙʘʣʳץ ʦץʳʪʫʜʳ ʝʨʝʢʰʝ 

ʙʘסʘʣʘʡʜʳ. ʌʠʥʣʷʥʜʠʷʜʘ ʤʝʢʪʝʧʪʝʨ ʤʝʥ ײʩʪʘʟʜʘʨ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʽʩʢʝ 

ʘʩʳʨʫʜʳש ʥʘץʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʰʽʤʜʝʨʽʥ 

ᴇʟʜʝʨʽ ʙʝʣʛʽʣʝʡʜʽ. ɹײʣ ʤסײʘʣʽʤʜʝʨʜʽש ʢᴅʩʽʙʠ ʜʝʨʙʝʩʪʽʛʽʥʽש ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʍʝʣʴʩʠʥʢʠ ץʘʣʘʩʳʥʜʘ ʽʩʢʝ ʘʩʳʨʳʣסʘʥ Koodi-2016 ʙʘʩʪʘʤʘʩʳ 

ʬʠʥʜʽʢ ʤʝʢʪʝʧʪʝʨʛʝ ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʝʥʛʽʟʫʛʝ ʙʘסʳʪʪʘʣסʘʥ 

 ʨʣʽװʣ ʙʘʩʪʘʤʘ ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ᴅʨʪײʜʘʨʣʘʤʘ. ɹסʙʘ ץʣʪʪʳײ

ʦץʫ ʧᴅʥʜʝʨʽʥʽש ʤʘʟʤײʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʦץʳʪʫʜʳ ʢᴇʟʜʝʡʜʽ. ɸʪʘʣסʘʥ 

ʙʘסʜʘʨʣʘʤʘʜʘ ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʘʨʜʳ ʥʘץʪʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫסʘ ï

ʣʘʙʠʨʠʥʪʪʝʨʜʝʥ ᴇʪʫ, ʦʙʲʝʢʪʽʣʝʨʜʽ ʩײʨʳʧʪʘʫ ʩʠʷץʪʳ ʧʨʘʢʪʠʢʘʣʳץ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ װʰʽʥ ץʘʞʝʪʪʽ ᴅʨʝʢʝʪʪʝʨ ʨʝʪʽʥ ײץʨʘʩʪʳʨʘʜʳ. ʌʠʥʜʽʢ 

ʦץʳʪʫ ʥʝʛʽʟʽʥʜʝ ᴅʨʪװʨʣʽ ʦץʫ ʧᴅʥʜʝʨʽʥʽש ʤʘʟʤײʥʳʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ, 

ʞʦʙʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ ʦץʳʪʫ ץʘסʠʜʘʩʳ ʞʘʪʳʨ. ɹײʣ ʙʘסʳʪʪʘ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʝʥ ʨʦʙʦʪ ײץʨʘʩʪʳʨʫ ʭʠʤʠʷ, ᴇʥʝʨ, ʤʫʟʳʢʘ ʞᴅʥʝ ʙʘʩץʘ ʧᴅʥʜʝʨʤʝʥ 

ʳץʧʘʣʜʘʩʪʳʨʘ ʦץʳʪʳʣʘʜʳ. 

ʈʝʩʝʡʜʝ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞᴅʥʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘ ʙʽʣʽʤ ʙʝʨʫ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥ ʜʘʤʳʪʫʜʘ ʦʣʠʤʧʠʘʜʘʣʳץ ʞʘʨʳʩʪʘʨ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. 

2022-2023 ʦץʫ ʞʳʣʳʥʘʥ ʙʘʩʪʘʧ ʈʝʩʝʡ ʤʝʢʪʝʧʪʝʨʽʥʽש ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞʝʢʝ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ ʨʝʪʽʥʜʝ ʦץʳʪʳʣʘ ʙʘʩʪʘʜʳ. ʉʦʥʜʘʡ-ʘץ, 

ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ʘʨʘʩʳʥʜʘ ʢʝש ʪʘʨʘʣסʘʥ ʈʦʙʦʌʠʥʠʩʪ ʞᴅʥʝ ʈʦʙʦʌʝʩʪ ʩʠʷץʪʳ 
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ʦʣʠʤʧʠʘʜʘʣʳץ ʞʘʨʳʩʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ 

 ʳʟסʘʥ. ᴄʩʽʨʝʩʝ, ʈʦʙʦʌʝʩʪ ɾʆʆ-ʤʝʥ ʙʽʨʛʝ ʪʳסʳʪʪʘʣסʘ ʙʘסʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ

ʙʘʡʣʘʥʳʩʪʘ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʦʣʠʤʧʠʘʜʘ 

ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʪʳ. ʆʣ ʞʝʨʜʝ ʪʝʢ ʨʦʙʦʪʪʘʨʜʳ ʞʠʥʘʫʜʳ סʘʥʘ ʝʤʝʩ ʬʠʟʠʢʘ, 

ʘʣʛʦʨʠʪʤʜʝʫ ʤʝʥ ʣʦʛʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʡʪʳʥ ʢʝש ʘʫץʳʤʜʳ 

ʽʩ-ʰʘʨʘסʘ ʘʡʥʘʣסʘʥ. ʈʝʩʝʡʜʝʛʽ ʘʪʘʣʤʳʰ ʪᴅʞʽʨʠʙʝʥʽפ שʘʟʘץʩʪʘʥ ʤʝʢʪʝʧʪʝʨʽʥʝ 

ʳץʧʘʣʳ ʞʘץʩʳ ʙʦʣʜʳ, ʤײʥʳש ʩʝʙʝʙʽ ʝʢʽ ʝʣʜʽש ʙʽʣʽʤ ʞװʡʝʩʽʥʽש ʪʘʨʠʭʠ 

ʞʘץʳʥʜʘʩʪʳסʳʤʝʥ ʜʝ ʙʘʡʣʘʥʳʩʪʳ. 

 ʩʪʘʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʤʝʢʪʝʧʪʝʨʛʝ ʢʽʨʽʢʪʽʨʫ ʤʝʤʣʝʢʝʪʪʽʢץʘʟʘפ

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʤʝʥ ʘʟʘʤʘʪʪʳץ ʙʘʩʪʘʤʘʣʘʨʜʳש ʞײʤʳʩʳ ʥᴅʪʠʞʝʩʽʥʜʝ 

 ʳʣʳʤʜʳס ʙʝʣʩʝʥʜʽ ʜʘʤʫʳ ɹʽʣʽʤ ʤʝʥ שʘʣʳʧʪʘʩʪʳ. ɽʣʽʤʽʟʜʝʛʽ STEM ʙʽʣʽʤ ʙʝʨʫʜʽץ

ʜʘʤʳʪʫʜʳ2016-2019 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ 

ʤʝʢʪʝʧʪʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥʘ ʘʫʳʩʫʤʝʥ ʙʘʩʪʘʣʜʳ.  

ɸפʐ ʙᴅʩʝʢʝʣʝʩʪʽʢ ʧʝʥ ץʦʣʞʝʪʽʤʜʽʣʽʢʢʝ, ʆשʪװʩʪʽʢ ʂʦʨʝʷ ײʣʪʪʳץ ʩʘʷʩʘʪ ʧʝʥ 

ᴅʨʪװʨʣʽ ʧᴅʥʜʝʨ ʤʘʟʤײʥʳʥ ʙʽʨʽʢʪʽʨʫʛʝ, ɾʘʧʦʥʠʷ ᴇʥʝʨʢᴅʩʽʧ ʩʝʨʽʢʪʝʩʪʽʛʽʥʝ, ʘʣ 

ʌʠʥʣʷʥʜʠʷ ʤסײʘʣʽʤ ʜʝʨʙʝʩʪʽʛʽ ʤʝʥ ʧᴅʥʘʨʘʣʳץ ʙʽʨʣʝʩʪʽʢʢʝ ʩװʡʝʥʝʜʽ. פʘʟʘץʩʪʘʥ 

ʦʩʳ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʤʝʥ ײʣʪʪʳץ ʦʣʠʤʧʠʘʜʘʣʘʨ ʞᴅʥʝ 

ʭʘʣʳץʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ ʘʨץʳʣʳ ʙʝʣʩʝʥʜʽ ʤʝשʛʝʨʽʧ ʢʝʣʝʜʽ. ɸʣʘʡʜʘ, 

ʤʝʢʪʝʧʪʝʨ ʤʝʥ ʘʡʤʘץʪʘʨ ʘʨʘʩʳʥʜʘ ʪʝשʩʽʟʜʽʢʪʽ ʞʦʶ, ʤסײʘʣʽʤʜʝʨʜʽ ʞʘʥ-ʞʘץʪʳ 

ʜʘʷʨʣʘʫ ʞᴅʥʝ ʦץʫ ʞʦʩʧʘʨʳʥʘ ʞװʡʝʣʽ ʢʽʨʽʢʪʽʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʞʦסʘʨʳ ʪʝʦʨʠʷʣʳץ 

ʤʘʟʤײʥʤʝʥ ʪʦʣʳץʪʳʨʳʣʫʜʳ ץʘʞʝʪ ʝʪʝʪʽʥ ʤᴅʩʝʣʝ ʙʦʣʳʧ ץʘʣʫʜʘ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʨᴇʣʽ ʤʝʥ ʦʥʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ 

ʙʘʨסʘʥ ʩʘʡʳʥ ʘʡץʳʥ ʙʦʣʳʧ ʢʝʣʝ ʞʘʪʩʘ ʜʘ, ʤʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʞװʡʝʣʽ ʪװʨʜʝ 

ʝʥʛʽʟʫ ʞʦʣʳʥʜʘ ʙʽʨץʘʪʘʨ ʢʝʜʝʨʛʽʣʝʨ ʩʘץʪʘʣʳʧ ʦʪʳʨ. ʂʝʟʜʝʩʢʝʥ ץʠʳʥʜʳץʪʘʨ 

ʢʝʟʜʝʡʩʦץ ʥʝʤʝʩʝ ʫʘץʳʪʰʘ ʩʠʧʘʪʪʘ ʝʤʝʩ ï ʦʣʘʨ ʞװʡʝʣʽ ʩʠʧʘʪʪʘסʳ ʧʨʦʙʣʝʤʘʣʘʨ 

ʙʦʣʳʧ ץʘʣʘ ʙʝʨʫʜʝ. ɹײʣ ʢʝʜʝʨʛʽʣʝʨ ʪᴇʨʪ ʥʝʛʽʟʛʽ ʙʘסʳʪ ʙʦʡʳʥʰʘ ʪʦʧʪʘʩʪʳʨʳʣסʘʥ: 

 ʫ ʞʦʩʧʘʨʳʥʘץʪʘʣʫ, ʧʝʜʘʛʦʛʪʘʨʜʳ ʜʘʷʨʣʘʫ, ʦץʞʘʙʜʳ ץʪʝʭʥʠʢʘʣʳ-ץʘʨʞʳʣʳץ

ʥʦʨʤʘʪʠʚʪʽʢ ʢʽʨʽʢʪʽʨʫ ʞᴅʥʝ ʙʘסʘʣʘʫ ʞװʡʝʩʽʥʽש ʞʦץʪʳסʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʞʘʧʧʘʡ ʤʝʢʪʝʧʢʝ ʝʥʜʽʨʫʜʝʛʽ ʢʝʟʜʝʩʝʪʽʥ ʝש ʙʽʨʽʥʰʽ 

ʢʝʜʝʨʛʽ ï ץʘʨʞʳʣʳץ-ʪʝʭʥʠʢʘʣʳץ ʰʝʢʪʝʫʣʝʨ. ʄʝʢʪʝʧʪʝʨʜʽש ʙʶʜʞʝʪʪʝʨʽ ʢᴇʙʽʥʝ 

ʪʘʧʰʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʙʘסʘʩʳ ץʳʤʙʘʪ ʪײʨʘʪʳʥ ʨʦʙʦʪ ʞʠʥʘץʪʘʨʳʥʘ ʠʥʚʝʩʪʠʮʠʷ 

ʞʘʩʘʫ ץʠʳʥסʘ ʩʦסʘʜʳ. ɾʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʙʘסʘʩʳ ʨʝʩʫʨʩʪʘʨסʘ 

 ʳסʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʤʝʢʪʝʧʪʝʨ ʘʨʘʩʳʥʜʘװʦʣ ʞʝʪʢʽʟʝ ʘʣʘʪʳʥ ʤʝʢʪʝʧʪʝʨ ʤʝʥ ʤץ

ʮʠʬʨʣʳץ ʪʝשʩʽʟʜʽʢʪʽ ʪʝʨʝשʜʝʪʝ ʪװʩʫʽ ʤװʤʢʽʥ. ʈʦʙʦʪ ʞʠʥʘץʪʘʨʳʥʳש ʩʘʪʳʧ ʘʣʫ 

 ʢᴅʩʽʙʠ ʜʘʤʫʳʥʘ שʘʣʽʤʜʝʨʜʽסײʫ ʞʦʩʧʘʨʳʥʘ ʝʥʛʽʟʫʛʝ, ʤץʘʥʘ ʝʤʝʩ, ʦʥʳ ʦס ʥʳײץ

ʞᴅʥʝ ʩʳʨʪʪʘʥ ʤʘʤʘʥʜʘʨʜʳ ʪʘʨʪʫסʘ ʘʨʥʘʣסʘʥ װʟʜʽʢʩʽʟ ץʘʨʞʳʣʘʥʜʳʨʫʜʳ ʪʘʣʘʧ 

ʝʪʝʜʽ. ʉʳʨʪץʳ ץʘʨʞʳʣʳץ ץʦʣʜʘʫʩʳʟ ʢʝʡʙʽʨ ʤʝʢʪʝʧʪʝʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʧʨʦʛʨʘʤʤʘʩʳʥ ʪײʨʘץʪʳ ײʩʪʘʧ ʪײʨʘ ʘʣʤʘʡʜʳ. ɾʘʙʜʳץʪʘʣʫ ʤᴅʩʝʣʝʩʽ ʞʝʢʝʤʝʥʰʽʢ 

ʤʝʢʪʝʧʪʝʨʜʝ סʘʥʘ ʝʤʝʩ, ʘʡʤʘץʪʘʨ ʘʨʘʩʳʥʜʘ ʜʘ ʪʝשʩʽʟʜʽʢ ʪײʨסʳʩʳʥʘʥ ʜʘ 

ʤʘשʳʟʜʳ. ɽʣʜʽש ʘʣʳʩ ʘʫʜʘʥʜʘʨʳʥʜʘסʳ ʤʝʢʪʝʧʪʝʨ ʤʝʥ ץʘʣʘʣʘʨʜʳש ʦʨʪʘʣʳץ 

ʤʝʢʪʝʧʪʝʨ ʘʨʘʩʳʥʜʘ ʨʦʙʦʪ ʞʠʥʘץʪʘʨʳʥʘ ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽש ʘʡʳʨʤʘʰʳʣʳסʳ 

ʦץʫʰʳʣʘʨʜʳש ʘʣʘʪʳʥ ʙʽʣʽʤʽ ʤʝʥ ʜʘʤʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʘʣʰʘץʪʳסʳʥʘ ʪʽʢʝʣʝʡ 

ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʞʘסʜʘʡ ʙʽʣʽʤʜʝʛʽ ʪʝשʩʽʟʜʽʢ ץʘסʠʜʘʩʳʥʘ ץʘʡʰʳ ʢʝʣʝʪʽʥ ʞװʡʝʣʽ 

ʧʨʦʙʣʝʤʘ ʙʦʣʳʧ ʦʪʳʨ. 
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ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘסʳ ʢʝʜʝʨʛʽʣʝʨʜʽש ʪʘסʳ ʙʽʨʽ - ʤסײʘʣʽʤʜʝʨʜʽ 

ʜʘʷʨʣʘʫ ʞᴅʥʝ ץʘʡʪʘ ʜʘʷʨʣʘʫ. פʘʨʞʳʣʳץ ʢʝʜʝʨʛʽʣʝʨʜʝʥ ʢʝʡʽʥʛʽ ʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘ 

ʧʝʜʘʛʦʛʪʝʨʜʽש ʢᴅʩʽʙʠ ʜʘʷʨʣʳסʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʤʝʢʪʝʧʪʝʨʛʝ ʝʥʛʽʟʫ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʢװʨʜʝʣʽ ʤʽʥʜʝʪ ʞᴅʥʝ ʤסײʘʣʽʤʜʝʨ װʰʽʥ 

 שʘʣʽʤʜʝʨ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳסײʣʢʝʥ ʞʘʫʘʧʢʝʨʰʽʣʽʢ. ʂᴇʧʪʝʛʝʥ ʤװ

ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝʥ ʙʝʡʭʘʙʘʨ. ɸʣ, ʭʘʙʘʨʜʘʨ ʙʦʣסʘʥʜʘʨʳ ᴇʟʜʝʨʽʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫסʘ ʜʘʡʳʥ ʝʤʝʩʧʽʥ ʜʝʧ ʝʩʝʧʪʝʡʜʽ. ʄסײʘʣʽʤʜʝʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ʦʣʘʨʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ סʳʣʳʤʠ ײץʟʽʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʘʪʳʥ ײץʨʘʣ ʨʝʪʽʥʜʝ 

ʙʘסʘʣʘʩʘ ʜʘ ʘʨʥʘʡʳ ʜʘʡʳʥʜʳץʪʳש ʞʦץʪʳסʳ ʦʥʳש ʽʩ ʞװʟʽʥʜʝ ץʦʣʜʘʥʫ ʘʷʩʳʥ 

ʰʝʢʪʝʡʜʽ. ʄʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫʜʘסʳ ʙʘʩʪʳ ʩʝʙʝʧʪʝʨʜʽש ʙʽʨʽ ï ɾʆʆ-ʜʘ ʙʽʣʽʤ 

ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ʦץʫʰʳʣʘʨסʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʝʩʝʧʪʽʢ ʦʡʣʘʫ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥʽש ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝ ץʘʤʪʳʣʤʘʫʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʤʝʥ ʘʣסʘʰץʳ ʨʝʪ ʪʘʥʳʩʳʧ ʪײʨסʘʥ ʤסײʘʣʽʤʜʝʨ װʰʽʥ ʙײʣ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʳʪʫ ʽʩ-ᴅʨʝʢʝʪʽʥʝ ʝʥʛʽʟʫ װʰʽʥ ʘʣʜʳʥ ʘʣʘ ʙʽʣʽʤʽ ʞʦץʪʳסʳ ᴇʟʽʥʝ 

ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʟʘʡʪʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʤסײʘʣʽʤʜʝʨʜʽ ʪʠʽʤʜʽ ʜʘʡʳʥʜʘʫ 

 ʪʳ ʦʨʳʥʜʘʣʘʪʳʥ ʪʘʧʩʳʨʤʘʣʘʨʤʝʥ ʪʘʥʳʩץʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ʥʘסʫ ʙʘץʰʽʥ ʦװ

ʙʦʣʫʳ ʰʘʨʪ. ɹײʣ ʤᴅʩʝʣʝʥʽש ʰʝʰʽʤʽ ʙʽʨ ʨʝʪʪʽʢ ʩʝʤʠʥʘʨʣʘʨʤʝʥ סʘʥʘ ʰʝʢʪʝʣʤʝʡ, 

ʞװʡʝʣʽ ʞᴅʥʝ װʟʜʽʢʩʽʟ ʢᴅʩʽʙʠ  ʜʘʤʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʆץʫ ʞʦʩʧʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʢʽʨʽʢʪʽʨʫʜʽש ʥʦʨʤʘʪʠʚʪʽʢ ʤᴅʩʝʣʝʣʝʨʽ ʜʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʢʝʜʝʨʛʽ ʙʦʣʳʧ ʦʪʳʨ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʤʝʢʪʝʧ 

ʙʘסʜʘʨʣʘʤʘʩʳʥ ʞʝʢʝ ʧᴅʥ ʨʝʪʽʥʜʝ ʢʽʨʽʢʪʽʨʫ ᴅʣʽ ʜʝ ᴇʪʢʽʨ ʤᴅʩʝʣʝ ʙʦʣʳʧ ץʘʣʫʜʘ. 

ʄʝʢʪʝʧʪʝ ʝʥʛʽʟʫʜʝ ʤʘשʳʟʜʳ ʢʝʜʝʨʛʽʣʝʨʜʽש ʙʽʨʽ ï ʞʦʙʘʣʘʨ װʰʽʥ ʫʘץʳʪʪʳש 

ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ. ʆץʫ ʞʦʩʧʘʨʳʥʳש ʠʢʝʤʩʽʟʜʽʛʽ ʤʝʥ ʦץʫ-ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש 

ʰʝʢʪʝʫʣʽʛʽ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞʝʢʝ ʧᴅʥ ʨʝʪʽʥʜʝ ʝʤʝʩ, װʡʽʨʤʝ ʜʝשʛʝʡʽʥʜʝ סʘʥʘ 

 .ʘʣʜʳʨʫʜʘץ ʣ ʦʥʳ ʤʽʥʜʝʪʪʽ ʙʽʣʽʤ ʩʘʥʘʪʳʥʘʥ ʪʳʩײʡʳʤʜʘʩʪʳʨʳʣʫʳ ʙײ

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʢʦʤʧʴʶʪʝʨʣʽʢ סʳʣʳʤ, ʠʥʞʝʥʝʨʠʷ, ʤʘʪʝʤʘʪʠʢʘ ʪʽʧʪʽ ᴇʥʝʨ 

ʩʠʷץʪʳ ʧᴅʥʜʝʨʛʝ ʢʽʨʽʢʪʽʨʝʪʽʥ ʧᴅʥʘʨʘʣʳץ ʦץʫ ʞʦʩʧʘʨʣʘʨʳ ʞʘʩʘʣʤʘʩʘ, ʙײʣ ʧᴅʥ 

ʦץʫʰʳʣʘʨʜʳש ʞʘʣʧʳ ʙʽʣʽʤ ʪᴅʞʽʨʠʙʝʩʽʥʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʤʘʡ ץʘʣʘ 

ʙʝʨʝʜʽ. ʆʩʳסʘʥ ץʦʩʘ ʧʨʦʛʨʘʤʤʘʣʘʫ ï ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʝש ʤʘשʳʟʜʳ 

ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ. ʄʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ ʦץʫʰʳʣʘʨ װʰʽʥ ʜʘʤʳʪʫʰʳ ʪײʨסʳʩʳʥʘʥ 

ʩᴅʡʢʝʩ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʤʝʥ ʞʝʪʢʽʟʝʪʽʥ ʦץʫ ʞʦʩʧʘʨʳʥʩʳʟ ʪʘץʳʨʳʧʪʳ ʠʛʝʨʫʽ ץʠʳʥ 

ʙʦʣʫʳ ʤװʤʢʽʥ. ʊʳʤ ʢװʨʜʝʣʽ ʦץʫ-ʙʘסʜʘʨʣʘʤʘʩʳ ʤʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ ʙʘʣʘʣʘʨʜʳ 

ʰʘʨʰʘʪʫʳ, ʘʣ ʪʳʤ ʞʝשʽʣʜʝʪʽʣʛʝʥ ʦץʫ-ʙʘסʜʘʨʣʘʤʘʩʳ ʪʝʨʝש ʜʘʤʳʪʫסʘ ʢʝʜʝʨʛʽ 

ʞʘʩʘʫʳ ʤװʤʢʽʥ. ɹײʣ ʤᴅʩʝʣʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳʥ ʞʘʩץʘ, ʧʩʠʭʦʣʦʛʠʷʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ʩᴅʡʢʝʩ ʩʘʪʳʣʳ ʞʦʩʧʘʨʣʘʫʜʳ 

ʪʘʣʘʧ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɸʪʘʣסʘʥ ץʠʳʥʜʳץʪʘʨʜʳש ʽʰʽʥʜʝʛʽ סʳʣʳʤʠ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪײʨסʳʜʘʥ 

ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫʜʳ ץʘʞʝʪ ʝʪʝʪʽʥ ʤᴅʩʝʣʝ ʙʘסʘʣʘʫʜʘ ʥʘץʪʳ ʞװʡʝʥʽש ʞʦץʪʳסʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʜʘסʜʳʣʘʨʳʥ ʙʘסʘʣʘʫ  ʞװʡʝʣʽ, 

ʢᴇʧ ʢʝʟʝשʜʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʽ ʪʘʣʘʧ ʝʪʝʪʽʥ סʳʣʳʤʠ ʤʽʥʜʝʪ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʇʨʘʢʪʠʢʘʣʳץ ʩʘʙʘץʪʘʨʜʘ ʤסײʘʣʽʤʜʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʩʘʙʘץʪʘʨʳʥʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʜᴅʩʪװʨʣʽ ʞʘʟʙʘʰʘ ʪʝʩʪʽʣʝʫ ʘʨץʳʣʳ ʙʘסʘʣʘʫסʘ 

 ץʜʳʣʘʨʳʥ ʪʦʣʳסʜʘ ץʧʨʘʢʪʠʢʘʣʳ שʫʰʳʣʘʨʜʳץʣ ᴅʜʽʩ ʦײʤʪʳʣʘʜʳ, ʘʣʘʡʜʘ ʙײ

ʘʰʳʧ ʢᴇʨʩʝʪʝ ʘʣʤʘʡʜʳ. ɹײʣ ᴅʜʽʩ ʢʦʥʩʪʨʫʢʪʠʚʪʽʢ, ʞʦʙʘʣʳץ ʞᴅʥʝ ʢʦʤʘʥʜʘʣʳץ 
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ʦץʳʪʫʜʳ ʤʘשʳʟʜʳ ʩʠʧʘʪʪʘʨʳʥ ʜײʨʳʩ ʙʘסʘʣʘʤʘʡʜʳ. ɹʘסʘʣʘʫ ʩʪʘʥʜʘʨʪʪʳ 

ʞװʡʝʩʽʥʽש ʞʦץʪʳסʳ, ᴇʟ ʢʝʟʝʛʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʪʠʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ 

ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʽʨ-ʙʽʨʽʤʝʥ ʩʘʣʳʩʪʳʨʫʜʳ ץʠʳʥʜʘʪʘʜʳ. 

ɸʪʘʣסʘʥ ʪᴇʨʪ ʙʘסʳʪʪʘסʳ ץʠʳʥʜʳץʪʘʨ ʙʽʨ-ʙʽʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ 

ʞװʡʝʣʽʢ ʢʝʜʝʨʛʽʣʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ: ʞʘʙʜʳץʪʘʣʫʜʳש ʥʘʰʘʨʣʳסʳ 

ʤסײʘʣʽʤʜʝʨʜʽש ʦץʳʪʫסʘ ʜʝʛʝʥ ʳʥʪʘʩʳʥ ʪʝʞʝʩʝ, ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫʜʳש 

ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʥʦʨʤʘʪʠʚʪʽʢ ʢʽʨʽʢʪʽʨʫʜʽ ʙʘʷʫʣʘʪʘʜʳ, ʘʣ ʙʘסʘʣʘʫ ʞװʡʝʩʽʥʽש 

ʙʦʣʤʘʫʳ ʞʘʩʘʣʳʧ ʞʘʪץʘʥ ʞײʤʳʩʪʳש ʪʠʽʤʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʫʜʽ ʤװʤʢʽʥ ʝʤʝʩ ʝʪʝʜʽ. 

ʆʩʳʥʳש ʙʘʨʣʳסʳ ʙʽʨʛʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʪʦʣʳץץʘʥʜʳ ʞʘʣʧʳ ʙʽʣʽʤʜʽʢ ʧᴅʥ 

ʜᴅʨʝʞʝʩʽʥʝ ʞʝʪʢʽʟʫ װʰʽʥ ʪʝʢ ʞʝʢʝ ʤʝʢʪʝʧ ʙʘʩʪʘʤʘʣʘʨʳʥ סʘʥʘ ʝʤʝʩ, ʤʝʤʣʝʢʝʪʪʽʢ 

ʜʝשʛʝʡʜʝʛʽ ʞװʡʝʣʽ ʩʘʷʩʘʪʪʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ץʘʞʝʪ ʝʪʝʪʽʥʽʥ ʘʡץʳʥ ʘסשʘʨʪʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳץ שʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʤʘשʳʟʜʳʣʳסʳʥ 

ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫ ʵʚʦʣʶʮʠʷʩʳʥʘʥ ʞᴅʥʝ ʦʥʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʰʝשʙʝʨʛʝ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫץʘʟʘפ  .ʘ ʙʦʣʘʜʳסʘʫץʳʥʜʳ ʝʥʫʽʥʝʥ ʙʘʡץʘʨץ

ʤʝʥ סʳʣʳʤʜʳ ʜʘʤʳʪʫʜʳ2023-2029 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʮʠʬʨʣʘʥʜʳʨʫ, ʧʝʜʘʛʦʛʪʝʨʜʽש ʮʠʬʨʣʳץ 

 ץʜʝʨʽʩʽʥʝ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʳװ ʫץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ ʜʘʤʳʪʫ ʞᴅʥʝ ʦײץ

ʰʝʰʽʤʜʝʨʜʽ ʝʥʛʽʟʫ ʙʘʩʳʤ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʘʡץʳʥʜʘʣסʘʥ. ɹײʣ ᴇʟ 

ʢʝʟʝʛʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘʷʨʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʦץʫ ʤʘʟʤײʥʳʥ ʞʘשʘʨʪʫʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʝ ʝʥʛʽʟʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʆץʫ-ʘסʘʨʪʫ ʤʠʥʠʩʪʨʽʥʽ2022 ש 

ʞʳʣסʳ 3 ʪʘʤʳʟʜʘסʳ ˉ348 ʙײʡʨʳסʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ ɹʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫʜʽש 

ʤʝʤʣʝʢʝʪʪʽʢ ʞʘʣʧʳסʘ ʤʽʥʜʝʪʪʽ ʩʪʘʥʜʘʨʪʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʩʘʫʘʪʪʳʣʳסʳʥ, ʮʠʬʨʣʳץ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʝʨʝʢʰʝ 

ʥʘʟʘʨ ʘʫʜʘʨʳʣסʘʥ. ɸʪʘʣסʘʥ ʩʪʘʥʜʘʨʪ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʢʝ 

ʙʘסʳʪʪʘʡ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ, ʪʘʥʳʤʜʳץ ʞᴅʥʝ 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ʦץʳʪʫ 

 .ʳʥʜʘʡʜʳץʳʥ ʘʡסʳʟʜʳʣʳשʤʘ שʦʣʜʘʥʫʜʳץ ʨʘʣʜʘʨʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥײץ

çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽ ʘʷʩʳʥʜʘסʳ ʦץʫ ʤʘץʩʘʪʪʘʨʳʥʳײץ שʨʳʣʳʤʳ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʳש ʙʽʨʽʥʰʽ ʩʳʥʳʙʳʥʘʥ ʙʘʩʪʘʧ ʦץʫʰʳʣʘʨʜʳ ʘʣʛʦʨʠʪʤ 

 ʣײʘʥ. ɹסʳʪʪʘʣסʘ ʙʘסʳʟʤʝʪʽʤʝʥ ʪʘʥʳʩʪʳʨʫץ שʤrʳʤʝʥ ʞᴅʥʝ ʦʨʳʥʜʘʫʰʳʣʘʨʜʳסײ

ʤʘץʩʘʪʪʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʦץʫ ʨʦʙʦʪʪʘʨʳ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʞʠʥʘץʪʘʨ ʞᴅʥʝ ʘʰʳץ 

ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʥʝʛʽʟʽʥʜʝʛʽ ײץʨʘʣʜʘʨ ʤʝʥ ʦץʳʪʫ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ 

ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʝ ʘʨʥʘʣסʘʥ ʦץʫʣʳץʪʘʨ ʞʘשʘʨʪʳʣסʘʥ 

ʤʘʟʤײʥʜʘסʳ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʥʝʛʽʟʽʥʜʝ ᴅʟʽʨʣʝʥʽʧ, 

ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ײץʨʘʩʪʳʨʳʣסʘʥ.  

ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʽ1 ש-ʩʳʥʙrʳʥʘ ʘʨʥʘʣסʘʥ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè 

ʦץʫʣʳסʳ 2021 ʞʳʣʳ ʝʢʽ ʪװʨʣʽ ʙʘʩʧʘʜʘʥ ʞʘʨʳץ ʢᴇʨʛʝʥ. ʆʣʘʨʜʳש ʙʽʨʽ ï          

ɾ.ʋ. ʂʦʙʜʠʢʦʚʘ, ɻ.ɸ. ʂᴇʧʝʝʚʘ, ᴄ.ᴄ. פʘʧʪʘסʘʝʚʘ ʞᴅʥʝ ɸ.נ. ʖʩʫʧʦʚʘʥʳש 

ʘʚʪʦʨʣʳסʳʤʝʥ çɸʨʤʘʥ-ʇɺè ʙʘʩʧʘʩʳʥʘʥ ʰʳץץʘʥ ʥײʩץʘʩʳ, ʝʢʽʥʰʽʩʽ ï                

ɸ. ʉʘʛʠʥʙʘʝʚʘ, ʄ. ɽʨʤʫʭʘʤʙʝʪʦʚʘ ʞᴅʥʝ ɽ. ɹʠʜʘʡʙʝʢʦʚʪʳש ʘʚʪʦʨʣʳסʳʤʝʥ 
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çɸʣʤʘʪʳʢʽʪʘʧè ʙʘʩʧʘʩʳʥʘʥ (ʦʨʳʩ ʪʽʣʽʥʜʝ) ʞʘʨʠʷʣʘʥסʘʥ ʥײʩץʘʩʳ. ɸʪʘʣסʘʥ 

ʦץʫʣʳץʪʘʨʜʳש ʤʘʟʤײʥʳ װʰ ʥʝʛʽʟʛʽ ʪʘץʳʨʳʧʪʳץ ʙᴇʣʽʤʜʽ ץʘʤʪʠʜʳ: çɸץʧʘʨʘʪʪʳץ 

ʵʪʠʢʝʪè, çʇʨʦʛʨʘʤʤʘʣʘʫè ʞᴅʥʝ çɹʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʝʛʽ ʨʦʙʦʪʪʘʨè [32]. 

2-ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʦץʫʣʳסʳ 2022 ʞʳʣʳ 

çɸʣʤʘʪʳʢʽʪʘʧè ʙʘʩʧʘʩʳʥʘʥ ʞʘʨʳץ ʢᴇʨʛʝʥ. ʆץʫʣʳץʪʳש ʘʚʪʦʨʣʘʨʳ ï               

ʈ.ɸ. פʘʜʳʨײץʣʦʚ, ɻ.ʂ. ʅʫʨʤʫʭʘʥʙʝʪʦʚʘ ʞᴅʥʝ ʋ.ɸ. נʘʡʳʧʙʘʝʚʘ. ɸʪʘʣסʘʥ ʦץʫ 

 ʨʘʜʳ: çʂʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥײʙᴇʣʽʤʥʝʥ ʪ ץʳʨʳʧʪʳץʨʳʣʳʤʳ 6 ʪʘײץ שʨʘʣʳʥʳײץ

ʧʨʦʛʨʘʤʤʘʣʘʨè, çʐʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨè, çʉᴇʟʙʝ-ʩᴇʟè, 

çʄʫʣʴʪʠʤʝʜʠʘè, çʈʦʙʦʪʦʪʝʭʥʠʢʘ: ʩʝʥʩʦʨʣʘʨ, ʨʦʙʦʪʦʪʝʭʥʠʢʘè ʞᴅʥʝ çɹʠʣʝʡʪʽʥ 

ʨʦʙʦʪè ʞʦʙʘʩʳ [33]. 

3-ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʦץʫʣʳסʳ 2021 ʞʳʣʳ 

çɸʣʤʘʪʳʢʽʪʘʧè ʙʘʩʧʘʩʳʥʘʥ ʞʘʨʳץ ʢᴇʨʛʝʥ. ɹײʣ ʦץʫ ײץʨʘʣʳ ʈ.ɸ. פʘʜʳʨײץʣʦʚ, 

ᴄ.ɼ. ʈʳʩײץʣʙʝʢʦʚʘ ʞᴅʥʝ ʅ.פ. ɹʝʨʠʩʪʝʤʦʚʘʥʳש ʘʚʪʦʨʣʳסʳʤʝʥ ʜʘʡʳʥʜʘʣסʘʥ. 

ʆץʫʣʳץʪʳש ʤʘʟʤײʥʳ 5 ʥʝʛʽʟʛʽ ʙᴇʣʽʤʜʽ ץʘʤʪʠʜʳ: çʇʨʦʛʨʘʤʤʘʣʘʫè, çʆʡʳʥ 

 ʨʫè, çʈʦʙʦʪʦʪʝʭʥʠʢʘè, çʇʨʝʟʝʥʪʘʮʠʷʣʘʨè ʞᴅʥʝ çʄᴅʪʽʥ, ɻʨʘʬʠʢʘ ʞᴅʥʝײץ

ʧʨʝʟʝʥʪʘʮʠʷè [34].  

4-ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ çɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨè 

ʦץʫʣʳסʳ 2019 ʞʳʣʳ ʅײʨ-ʉײʣʪʘʥ ץʘʣʘʩʳʥʜʘסʳ çɸʨʤʘʥ-ʇɺè ʙʘʩʧʘʩʳʥʘʥ ʞʘʨʳץ 

ʢᴇʨʛʝʥ. ɸʪʘʣסʘʥ ʦץʫ ײץʨʘʣʳʥʳש ʘʚʪʦʨʣʘʨʳ - ɾ.ʋ. ʂʦʙʜʠʢʦʚʘ, ɻ.ɸ. ʂᴇʧʝʝʚʘ, 

ɸ.ɸ. פʘʧʪʘסʘʝʚʘ ʞᴅʥʝ ɸ.נ. ʖʩʫʧʦʚʘ. ʆץʫʣʳץʪʳש ʤʘʟʤײʥʳ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ 

ʪʘץʳʨʳʧʪʳץ ʙᴇʣʽʤʜʝʨʜʽ ץʘʤʪʠʜʳ: çʇʨʦʛʨʘʤʤʘʣʘʫè, çʈʦʙʦʪʦʪʝʭʥʠʢʘ: ʃʘʙʠʨʠʥʪ 

ʞᴅʥʝ ʢʝʛʝʣʴʨʠʥʛè, çɺʠʜʝʦ ʞʘʩʘʫè, çʇʨʝʟʝʥʪʘʮʠʷʣʘʨè ʞᴅʥʝ çɹʦʣʘʰʘץ 

ʢʦʤʧʴʶʪʝʨʣʝʨʽè [35]. 

 ,ʥʳ ʢᴇʨʩʝʪʢʝʥʜʝʡײʤʘʟʤ ץʳʨʳʧʪʳץʪʘ שʪʘʨʜʳץʫʣʳץʘʥ ʦסʘʨʘʩʪʳʨʳʣפ

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫ ʥʝʛʽʟʜʝʨʽʥ ʦץʳʪʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥ ʞᴅʥʝ 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ çʎʠʬʨʣʳץ 

ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʽש ʘʞʳʨʘʤʘʩ ʞᴅʥʝ ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽʥ ײץʨʘʡʜʳ. 

ʆʩʳסʘʥ ʩᴅʡʢʝʩ, ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥʜʝʛʽ ʪʠʧʪʽʢ ʦץʫ 

ʞʦʩʧʘʨʣʘʨʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞʝʢʝ ʧᴅʥ ʨʝʪʽʥʜʝ ʦץʳʪʳʣʤʘסʘʥʳʤʝʥ, 

ʞʘשʘʨʪʳʣסʘʥ ʤʘʟʤײʥʜʘסʳ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʽש ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʙᴇʣʽʤʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʽ ɾʘʥ 

ʇʠʘʞʝʥʽש ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʽʢ ʦץʳʪʫ ʪʝʦʨʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʇʠʘʞʝ 

ʪײʞʳʨʳʤʜʘʤʘʩʳ ʙʦʡʳʥʰʘ, ʦץʫʰʳ ʙʽʣʽʤʜʽ ʜʘʡʳʥ ʢװʡʽʥʜʝ ʘʣʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʦʥʳ ᴇʟ ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʽ ʘʨץʳʣʳ ᴇʟʽ ײץʨʘʩʪʳʨʘʜʳ, ʘʣ ʤסײʘʣʽʤ - ʩʦʣ 

ʙʽʣʽʤʜʽ ײץʨʘʩʪʳʨʫ ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦʩʳ ץʘסʠʜʘʣʘʨʜʳש 

ʪʦʣʳץ ʽʩʢʝ ʘʩʳʨʳʣʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʆץʫʰʳʣʘʨ ʨʦʙʦʪʪʘʨʜʳ ʞʘʩʘʫ ʧʨʦʮʝʩʽʥʜʝ 

ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝ ʘʨץʳʣʳ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʝʨʽʥ ʙʝʢʽʪʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʠʥʪʝʛʨʘʮʠʷʩʳ ᴅʨʪװʨʣʽ ᴇʣʰʝʤʜʝʨ 

ʙʦʡʳʥʰʘ ʦץʳʪʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘץʩʘʨʪʘʪʳʥ ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʳץ ᴅʜʽʩ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘ ʙʦʣʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ ʤʝשʛʝʨʫʜʽ ʞʝשʽʣʜʝʪʽʧ 

 ᴅʣʝʫʤʝʪʪʽʢ-ʵʤʦʮʠʦʥʘʣʜʳ ʜʘʤʫʳʥʘ, ʩʳʥʠ שʫʰʳʣʘʨʜʳץʦʡʤʘʡʜʳ, ʦץ ʘʥʘץ

ʦʡʣʘʫʳʥ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥʳש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. ɹʽʣʽʤ 
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ʙʝʨʫʜʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʤʘשʳʟʜʳʣʳסʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʥʝʛʽʟʜʝʨ, 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ 

 .ʳʥʜʘʣʘʜʳץʨʜʝ ʘʡװʳʩʳʥʘʥ ʢʝʰʝʥʜʽ ʪסʨײʧʘʣʳ ʪץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʳץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʳץʧʘʣʳʥ ʀʥʜʦʥʝʟʠʷʜʘסʳ 

ʇʘʜʘʥʛ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽס שʘʣʳʤʳ ʍʝʨʣʠʥ ʉʝʪʷʚʘʥ ʞװʨʛʽʟʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨʜʝ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʦץʫʰʳʣʘʨʜʳש ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

ʜʘסʜʳʣʘʨʳ ʤʝʥ ʝʩʝʧʪʽʢ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʞʝʪʽʣʜʽʨʝʪʽʥʽ, ʘʣ ʙײʣ 

ʜʘסʜʳʣʘʨʜʳץ שʘʟʽʨʛʽ ʪʝʭʥʦʣʦʛʠʷסʘ ʥʝʛʽʟʜʝʣʛʝʥ ץʦסʘʤʜʘ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ ʝʢʝʥʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ [36]. ʈʦʙʦʪʪʘʨʜʳ ʦץʳʪʫ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʙʘסʳʪʧʝʥ ʰʝʢʪʝʣʤʝʡ, 

ᴅʨʪװʨʣʽ ʦץʫ ᴅʨʝʢʝʪʪʝʨʽʥ ץʘʤʪʠʪʳʥ ʙʽʨʪײʪʘʩ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥ 

 ʩʽʥʫʛʝ ʞᴅʥʝװʽʨʝʢ ʪשʙʽʣʽʤʜʽ ʪʝʨʝ שʫʰʳʥʳץʣ  ʦײʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ɹסʘʣʳʧʪʘʩʪʳʨʫץ

ʩʘץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʪʝʨʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʢʦʥʩʪʨʫʢʪʠʚʪʽ 

ʢᴇʟץʘʨʘʩץʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [37]. ʄʳʩʘʣʳ, ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʤᴅʪʽʥʜʽ ʪװʩʽʥʫʽ ʤʝʥ ʝʩʪʝ ʩʘץʪʘʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʘʜʳ, ʩʝʙʝʙʽ, 

ʦʣʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ᴅʨʪװʨʣʽ ץʘʙʳʣʜʘʫ ʘʨʥʘʣʘʨʳʥ (ʢᴇʨʫ, ʝʩʪʫ, ᴅʨʝʢʝʪ ʘʨץʳʣʳ 

ʤʝשʛʝʨʫ) ʝʩʢʝʨʝ ʦʪʳʨʳʧ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ [38]. 

ʆץʳʪʫʰʳʣʘʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʪʝʭʥʠʢʘʣʳץ ʜʘʡʳʥʜʳץʪʳ ʜʘ, ʨʦʙʦʪ 

ʞʠʳʥʪʳײץ ץʨʘʣʜʘʨʜʳ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʙʽʨʽʢʪʽʨʫ װʰʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ʜʘ ץʦʣʜʘʥʫʳ ʢʝʨʝʢ [39]. פʳʪʘʡ ʍʘʣʳץ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘסʳ 

ʆʨʪʘʣʳפ ץʳʪʘʡ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽס שʘʣʳʤʳ ʉʜʝʥʢʘ ɿʦʙʝʡʜʘ ʉʘʣʘʩ-

ʇʠʣʢʦ 2020 ʞʳʣʳ ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʜʝ ʤסײʘʣʽʤʜʝʨʜʽש ʜʘʡʳʥʜʳסʳ 

ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʘʨʪʪʳʨʫʜʘסʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʪʠʽʤʜʽʣʽʛʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʘʪʘʧ ᴇʪʽʣʛʝʥ. ʊʠʽʩʪʽ ʦץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ᴅʣʝʫʝʪʪʽ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʪʦʣʳץ ʽʩʢʝ ʘʩʳʨʳʣʤʘʫʳ ʤװʤʢʽʥ, ʙײʣ ʢʝʰʝʥʜʽ ʢᴅʩʽʙʠ ʜʘʤʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳץ שʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʠʥʪʝʛʨʘʮʠʷʩʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫʤʝʥ ץʘʪʘʨ, ʦʣʘʨʜʳש 

ʰʳסʘʨʤʘʰʳʣʳץ, ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥ ʞᴅʥʝ ʢʦʤʘʥʜʘʤʝʥ ʞײʤʳʩ 

ʞʘʩʘʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ɹײʣ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʣʝʨʽʥʽש ʤʘʟʤײʥʳ ʤʝʥ ײץʨʳʣʳʤʳʥ ʪװʙʝʛʝʡʣʽ 

ᴇʟʛʝʨʪʫ ʝʤʝʩ, ʢʝʨʽʩʽʥʰʝ ʦʣʘʨʜʳ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʽש ʪʘʣʘʧʪʘʨʳʥʘ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽ ʙʽʣʜʽʨʝʜʽ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥ 

 שʳʪʫ ʦʨʪʘʩʳʥʳץʞʝʪʽʩʪʽʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʦ ץʡʳʤʜʘʩʪʳʨʫʜʘ ʪʝʭʥʦʣʦʛʠʷʣʳײ

ʤʘʟʤײʥʜʳץ ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝשʝʡʪʝʜʽ. ʄײʥʜʘʡ ʦץʫ 

ʦʨʪʘʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʪʝʢ ʜʘʡʳʥ ʘץʧʘʨʘʪʪʳ ץʘʙʳʣʜʘʫʰʳ ʝʤʝʩ, ᴇʟ ᴅʨʝʢʝʪʽ 

ʘʨץʳʣʳ ʙʽʣʽʤʜʽ ʤʝשʛʝʨʝʪʽʥ ʙʝʣʩʝʥʜʽ ʩʫʙʲʝʢʪ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʘʜʳ. 

ʊʝʭʥʦʣʦʛʠʷʣʳײץ ץʨʘʣʜʘʨʤʝʥ ʪʦʣʳץʪʳʨʳʣסʘʥ ʦץʳʪʫ װʜʝʨʽʩʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʦץʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥʘ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʦʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʜʝʨʙʝʩʪʽʛʽʥ ʞᴅʥʝ ʦץʫ ᴅʨʝʢʝʪʽʥʝ ʩʘʥʘʣʳ ʪװʨʜʝ 

 ʜʝʨʽʩʽʥ ʢᴇʨʥʝʢʽ, ᴅʨʝʢʝʪʪʽʢ ʞᴅʥʝװ ʳʪʫץʣ ᴇʟʛʝʨʽʩ ʦײʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹץ ʘʪʳʩʫʳʥץ

ʞװʡʝʣʽ ʪװʨʜʝ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʤʝשʛʝʨʫʜʽש 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫʛʝ ʝʥʛʽʟʫʜʽש ʙʘʩʪʳ 
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ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש ʙʽʨʽ ï ʦʥʳש ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘס r ʰʳסʘʨʤʘʰʳʣʳץʪʳ 

ʘʨʪʪʳʨʫ ץʘʙʽʣʝʪʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨסʘ ץʳʟʳץʪʳ ʞᴅʥʝ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʫ ʪᴅʞʽʨʠʙʝʣʝʨʽʤʝʥ ʘʡʥʘʣʳʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ ʘʨץʳʣʳ ʙʝʡʥʝʣʽ 

ʰʳסʘʨʤʘʰʳʣʳץʪʳ ʪʠʽʤʜʽ ʪװʨʜʝ ʞʘץʩʘʨʪʘ ʘʣʘʜʳ [40]. ʈʦʙʦʪʪʘʨʜʳ ʪʘʥʳʤʜʳץ-

ʰʳסʘʨʤʘʰʳʣʳץ ᴅʨʝʢʝʪʪʽ ײʡʳʤʜʘʩʪʳʨʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, 

ʙʘʣʘʣʘʨ ʞʘשʘ ʠʜʝʷʣʘʨʜʳ ʟʝʨʪʪʝʡ ʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳץ שʠʷʣʳʥ ʦʷʪʘ ʘʣʘʜʳ, ʙײʣ 

ʦʣʘʨʜʳש ʞʘʣʧʳ ʢʦʛʥʠʪʠʚʪʽ ʜʘʤʫʳ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ 

ʧʨʦʛʨʘʤʤʘʣʘʨʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʤʽʥʝʟ-ײץʣץʳʥ, 

ᴅʩʽʨʝʩʝ ʙʘץʳʣʘʫ ʤʝʥ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ 

ʙʘʩʪʘʤʘʣʘʨʳ ʘʨץʳʣʳ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʜᴅʣʝʣʜʝʥʜʽ [41]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫ ʰʳסʘʨʤʘʰʳʣʳץʪʳ ʜʘʤʳʪʫʤʝʥ ץʘʪʘʨ, 

ʝʩʝʧʪʽʢ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʤʝʥ ʝʨʪʝ ʪʘʥʳʩʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʢʦʜʪʘʫ ʞᴅʥʝ ʞʦʙʘʣʘʫ ʪʫʨʘʣʳ ʙʘʩʪʘʧץʳ ʪװʩʽʥʽʢʪʝʨʽʥ 

 ץʫ-ʪʘʥʳʤʜʳץʳ ʦסʳʪʪʘסʙʘ ץʪʝʭʥʦʣʦʛʠʷʣʳ שʦʡʤʘʡ, ʦʣʘʨʜʳץ ʘʥʘץ ʘʣʳʧʪʘʩʪʳʨʳʧץ

 ʧʘʣ ʝʪʝʜʽ [42]. ʄʳʩʘʣʳ, ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳʥץʘʨʪʫʳʥʘ ʳ שʳʥʳסʫʰʳʣʳסʳʟʳץ

ʧʘʡʜʘʣʘʥʫ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʞʘץʩʘʨʪʫʤʝʥ ʞᴅʥʝ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʠʥʞʝʥʝʨʣʽʢ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʜʳ ʪʝʨʝשʽʨʝʢ 

ʪװʩʽʥʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʳʧ ʦʪʳʨ. ᴄʩʽʨʝʩʝ, LEGO Mindstorms ʧʨʦʛʨʘʤʤʘʣʘʨʳ 

ʩʠʷץʪʳ ʩʘʡʪʪʳ ץʦʣʜʘʥʳʧ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʪʠʽʤʜʽ, 

ᴇʡʪʢʝʥʽ, ʦʣʘʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ ʙʝʣʩʝʥʜʽ ʦץʫסʘ ʙʘʫʣʠʪʳʥ 

ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝ ײʩʳʥʘʜʳ [43]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʙʽʨʽʢʪʽʨʫ ʪʝʭʥʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʠʷ 

ʩʘʣʘʩʳʥʜʘסʳ ʙʽʣʽʤʽʥʝ ʢᴇʙʽʨʝʢ ʢᴇשʽʣ ʙᴇʣʫʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʤʦʜʝʣʜʝʥʛʝʥ 

ʞʘסʜʘʡʣʘʨʜʘ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʧʨʘʢʪʠʢʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ 

 ʳʪʫ ᴅʜʽʩʪʝʨʽץʦ ץʘʤʪʠʪʳʥ ʞʦʙʘʣʳץ ʘʨʘʩʪʳʨʳʣʘʜʳ [44]. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳץ

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ײץʟʳʨʝʪʪʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʣʘʣʘʨʳʥʘ ץʳʟʳסʫʰʳʣʳסʳʥ ʢװʰʝʡʪʝʪʽʥʽ 

ʜᴅʣʝʣʜʝʥʛʝʥ. ɹװʢʽʣ ᴅʣʝʤʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʣʝʨʽʥʽש ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘסʜʳʣʘʨסʘ ʙʘסʜʘʨʣʘʥסʘʥ ʙʦʣʘʰʘץץʘ ʜʘʷʨʣʘʫʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʽש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ 

  .ʘʨʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ʘʨʘʩʳʥʜʘסʳ ʧᴅʥʘʨʘʣʳץ ʜʠʘʣʦʛ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʙʦʣʘʰʘץʪʘ ʪʫʳʥʜʘʡʪʳʥ ץʠʳʥʜʳץʪʘʨסʘ ץʘʨʩʳ 

ʪײʨʫסʘ ʜʘʡʳʥʜʘʡʜʳ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ 

ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫʜʘ ʨʦʙʦʪʪʘʨʤʝʥ ʘʡʥʘʣʳʩʫ ʝʨʝʢʰʝ ʦʨʳʥ 

ʘʣʘʜʳ. ʆʣ ᴇʟʜʝʨʽʥʽש ʨʦʙʦʪʪʳץ ʞװʡʝʣʝʨʽʥ ʞʦʙʘʣʘʫ, ײץʨʘʩʪʳʨʫ ʞᴅʥʝ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʢʝʟʽʥʜʝ ʩʳʥʠ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫסʘ ʳʥʪʘʣʘʥʜʳʨʘʜʳ [45].  

 ʙʽʣʽʤ שʡʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʜʘʤʳʪʫ ʝʣʜʽװʙʽʣʽʤ ʙʝʨʫ ʞ ץʩʪʘʥʜʳץʘʟʘפ

ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʞʘסשʳʨʪʫ ʞᴅʥʝ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʠʥʪʝʛʨʘʮʠʷʣʘʫ 

ʙʦʡʳʥʰʘ ʘʫץʳʤʜʳ ʢװʰ-ʞʽʛʝʨʽʥʽש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʩʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɹײʣ 

ʪװʨʣʝʥʜʽʨʫ ᴅʨʪװʨʣʽ ʬʘʢʪʦʨʣʘʨʤʝʥ, ʩʦʥʳש ʽʰʽʥʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʪʝʭʥʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ʘʨʪʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽʤʝʥ, 
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ʠʥʥʦʚʘʮʠʷʣʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ʽʣʛʝʨʽʣʝʪʫʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ ʞᴅʥʝ ʙʽʣʽʤ 

ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥ ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩᴅʡʢʝʩʪʝʥʜʽʨʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʙʘʣʘʥʳש ʙʦʣʘʰʘץ ʜʘʤʫʳʥʳש ʥʝʛʽʟʽʥ ץʘʣʘʡʪʳʥ ʤʘשʳʟʜʳ 

ʢʝʟʝפ .שʈ çɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘשʳʥʳ8 ש-ʙʘʙʳʥʘ ʩᴅʡʢʝʩ, çʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ - 

ʞʝʢʝ ʪײʣסʘʥʳש ʙʘʨʳʥʰʘ ʜʘʤʫʳʥʘ, ʦʥʳש ʪʘʙʠסʠ ץʘʙʽʣʝʪʪʝʨʽ ʤʝʥ ʜʘʨʳʥʜʳʣʳסʳʥ 

ʘʰʫסʘ ʙʘסʳʪʪʘʣסʘʥè. ʆʩʳ ʪʘʣʘʧʪʘʨʜʳ ʦʨʳʥʜʘʫ ʤʘץʩʘʪʳʥʜʘ פʈ ʞʘʣʧʳ ʙʽʣʽʤ 

ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʽʥʜʝ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʽש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙᴇʣʽʤʽ 

ʙʦʡʳʥʰʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʦץʳʪʫ ʪᴅʞʽʨʠʙʝʩʽʥ ץʘʨץʳʥʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʳʧ ʢʝʣʝʜʽ. ɹײʣ ʙʘסʳʪʪʘ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ 

ᴅʜʽʩʪʝʨ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʫʜʘ. 

 ʘʫʰʳסʦʟץ ʥʝʛʽʟʛʽ שʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫʜʽסʩʪʘʥʜʘץʘʟʘפ

ʢװʰʪʝʨʽʥʽש ʙʽʨʽ ï װʢʽʤʝʪʪʽש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʞʘסשʳʨʪʫ ʞᴇʥʽʥʜʝʛʽ ʙʘʩʪʘʤʘʩʳ. 

çʎʠʬʨʣʳפ ץʘʟʘץʩʪʘʥè ʙʘסʜʘʨʣʘʤʘʩʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʙʘʩץʘ ʜʘ ʦʟʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʙʽʨʽʢʪʽʨʫʜʽ ץʘʤʪʠʪʳʥ ʮʠʬʨʣʳץ ʵʢʦʞװʡʝʥʽ 

ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ.  ɽʫʨʦʧʘʣʳץ ʘʢʢʨʝʜʠʪʪʝʫ ʘʛʝʥʪʪʽʛʽʥʽש (European 

Accreditation Agency) פʘʟʘץʩʪʘʥʜʘסʳ ʠʥʞʝʥʝʨʣʽʢ ʞᴅʥʝ IT ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥʝ ʜʝʛʝʥ ʪײʞʳʨʳʤʜʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ɻʝʨʤʘʥʠʷʥʳש Hochschule Wismar 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʽס שʘʣʳʤʳ ɸʥʜʨʝʘʩ ɸʨʝʥʩ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽ ʞʘʟסʘʥ ʤʘץʘʣʘʜʘ 

 ʘʨʳ, ʩʦʣסʨʘʥʳʩ ʞʦײʘʨʳ ʙʽʣʽʢʪʽ ʠʥʞʝʥʝʨ ʤʝʥ IT ʤʘʤʘʥʜʘʨʳʥʘ ʩסʩʪʘʥʜʘ ʞʦץʘʟʘפ

ʩʝʙʝʧʪʝʥ, ʘʢʘʜʝʤʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘ ʪʝʧʝ-ʪʝשʜʽʢʪʽ 

ʩʘץʪʘʫ ץʘʞʝʪ ʝʢʝʥʜʽʛʽʥ ײʩʳʥʘʜʳ ʞᴅʥʝ IT ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫ װʰʽʥ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʤʝʥ ᴇʥʝʨʢᴅʩʽʧ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʢװʰʝʡʪʽʣʫʽ ʪʠʽʩ ʝʢʝʥʜʽʛʽʥ 

ʘʣסʘ ʪʘʨʪʘʜʳ [46]. ɹײʣ ʙʘʩʪʘʤʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʟʘʤʘʥʘʫʠ 

ʞײʤʳʩ ʢװʰʽʥʽש ʪʘʣʘʧʪʘʨʳʥʘ ʜʘʡʳʥʜʘʫʜʘסʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʽʣʽʤʽʥʽש 

ʤʘשʳʟʜʳʣʳסʳʥ ʤʦʡʳʥʜʘʫʜʳ ʢᴇʨʩʝʪʝʜʽ. 

 ʣײʡʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʜʘʤʳʪʫ ï ʙװʙʽʣʽʤ ʙʝʨʫ ʞ ץʩʪʘʥʜʳץʘʟʘפ

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩʪʘʤʘʣʘʨʜʳ, ʠʥʥʦʚʘʮʠʷʣʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ, 

ʠʥʢʣʶʟʠʚʪʽʣʽʢʪʽ ʞᴅʥʝ ʩʘʣʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ץʘʤʪʠʪʳʥ ʢᴇʧ ץʳʨʣʳ ᴅʨʝʢʝʪ. 

ʄʝʤʣʝʢʝʪ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʞװʟʝʛʝ ʘʩʳʨʫʜʳ ʞʘʣסʘʩʪʳʨʘ ʦʪʳʨʳʧ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʽʣʽʤʛʝ ʠʥʪʝʛʨʘʮʠʷʣʘʫ ʙʦʣʘʰʘץ ʞײʤʳʩ ʢװʰʽʥ 

 ʞʘʣʧʳ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʘ ʰʝʰʫʰʽ ʨᴇʣ שʘʣʳʧʪʘʩʪʳʨʫʜʘ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫʜʽץ

ʘʪץʘʨʫסʘ ʜʘʡʳʥ. 

ʄ.ɹ. ʄʫʭʘʰʝʚʘ ʞᴅʥʝ ʙʽʨ ʪʦʧ סʘʣʳʤʜʘʨ  ʞװʨʛʽʟʛʝʥ ʤʝʪʘ-ʘʥʘʣʠʪʠʢʘʣʳץ 

ʟʝʨʪʪʝʫʣʝʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʽʣʽʤ ʙʝʨʫ ʦʨʳʥʜʘʨʳʥʜʘ ʝʥʛʽʟʫ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫʜʘ ʪʝʭʥʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ʘʡʪʘʨʣʳץʪʘʡ 

ʘʨʪʪʳʨʳʧ, ʩʳʥʠ ʦʡʣʘʫ ʤʝʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘʪʳʥʳʥ 

ʢᴇʨʩʝʪʪʽ. ʄʳʩʘʣʳ, ʪᴅʞʽʨʠʙʝʛʝ ʥʝʛʽʟʜʝʣʛʝʥ STEM ʥײʩץʘʫʳʥ ʝʥʛʽʟʫ ʢʽʰʽ ʞʘʩʪʘסʳ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʟʝʨʪʪʝʫ ץʘʙʽʣʝʪʪʝʨʽ ʤʝʥ ʘʥʘʣʠʪʠʢʘʣʳץ 

ʜʘסʜʳʣʘʨʳʥ ʞʘץʩʘʨʪʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ [47]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʢʽʨʽʢʪʽʨʫ ʠʥʥʦʚʘʮʠʷʣʳץ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. ɿʝʨʪʪʝʫʣʝʨ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʪʠʽʤʜʽ ʦץʳʪʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʞʝשʽʣʜʝʪʫ װʰʽʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

 ʘʥʳʥ ʢᴇʨʩʝʪʝʜʽץʘʙʳʣʜʘʥʳʧ ʞʘʪץ ᴅʜʽʩʪʝʨ ץʘʥʜʘ, ʟʘʤʘʥʘʫʠ ʧʝʜʘʛʦʛʠʢʘʣʳסʦʩʘ ʘʣץ

[48]. ɹײʣ ʘʫʳʩʫ ʙײʨʳʥסʳ פʘʟʘץʩʪʘʥʥʳש ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʩʠʧʘʪʪʘʡʪʳʥ 
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ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʤסײʘʣʽʤʛʝ ʙʘסʳʪʪʘʣסʘʥ ᴅʜʽʩʪʝʨʜʝʥ ʙʘʩ ʪʘʨʪʫ װʰʽʥ ʤʘשʳʟʜʳ [49]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳ ʦץʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʽʥʝ ʥʝʛʽʟʜʝʧ 

 ʙʝʣʩʝʥʜʽʣʽʛʽʥ ץʪʘʥʳʤʜʳ שʫʰʳʣʘʨʳʥʳץʡʳʤʜʘʩʪʳʨʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦײ

ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʞʘᴃʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʪʝʨʽʤʝʥ װʡʣʝʩʝʜʽ [50]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʤʦʪʠʚʘʮʠʷʩʳʥʘ ᴅʩʝʨʽʥ 

ʙʘסʘʣʘʤʘʫסʘ ʙʦʣʤʘʡʜʳ. ʉʳʥʳʧʪʘ ʨʦʙʦʪʪʘʨʜʳש ʙʦʣʫʳ ʦץʫʰʳʣʘʨʜʳש ʦץʫסʘ 

ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʜʠʥʘʤʠʢʘʣʳץ ʦץʫ ʦʨʪʘʩʳʥ ײץʨʘ ʘʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʢᴇʤʝʢʰʽ ʨʝʩʫʨʩ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʝ ץʘʪʳʩʫ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʞʘʣʧʳ ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫʛʝ ʳץʧʘʣ ʝʪʝʪʽʥʽ סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʘʪʘʧ ᴇʪʽʣʝʜʽ [51]. ɹײʣ ʙʝʣʩʝʥʜʽʣʽʢʪʽש 

ʘʨʪʫʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʦץʳʪʫ ʞʘסʜʘʡʳʥʜʘ ʞʠʽ ʞʝʪʽʩʪʽʢʢʝ 

ʞʝʪʝʪʽʥ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʜʘʤʫʳ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ 

ʘʡʪʘʨʣʳץʪʘʡ ʽʣʛʝʨʽʣʝʫʜʽ ʙʽʣʜʽʨʝʜʽ. ʐʳסʘʨʤʘʰʳʣʳץʪʳ ʜʘʤʳʪʫ, ʝʩʝʧʪʽʢ ʦʡʣʘʫ 

ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ ʞᴅʥʝ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩץʘ ʳץʧʘʣ ʝʪʫ ʘʨץʳʣʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ ʟʘʤʘʥʘʫʠ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʦʨʪʘסʘ ʙʝʡʽʤʜʝʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʝʥʛʽʟʫʜʽ ʞʘʣסʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש 

ʙʘʨʣʳץ ʦץʫʰʳʣʘʨסʘ ʧʘʡʜʘʩʳʥ ʙʘʨʳʥʰʘ ʘʨʪʪʳʨʫ װʰʽʥ ʦʩʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש 

 .ʘʞʝʪץ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʦʣʞʝʪʽʤʜʽʣʽʛʽ ʤʝʥ ʪʠʽʤʜʽ ʦʨʳʥʜʘʣʫʳʥץ

ʂʝʣʝʩʽ ʢʝʟʝʢʪʝ ʘʪʘʣסʘʥ ʧᴅʥʥʽש ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ץʘʥʜʘʡ ʦץʳʪʫ 

ʬʦʨʤʘʣʘʨʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʄʳʩʘʣʳ, ױʣʳʙʨʠʪʘʥʠʷʜʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘ ʜʝʨʙʝʩ ʦץʫ ʧᴅʥʽ ʨʝʪʽʥʜʝ ʦץʳʪʳʣʤʘʡ, 

ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʘʨ (ʝשʙʝʢʢʝ ʙʘʫʣʫ) ʧᴅʥʜʝʨʽʥʽש ʤʘʟʤײʥʳʥʘ 

ʢʽʨʽʢʪʽʨʽʣʝ ʦץʳʪʳʣʘʜʳ. ɸʣ, פʳʪʘʡ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧʪʘʨʜʘ ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽʤʝʥ ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʤʘʟʤײʥ ʞᴅʥʝ װʡʽʨʤʝ 

ʞײʤʳʩʪʘʨʳ ʪװʨʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɸʚʩʪʨʘʣʠʷʥʳש ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ  

ʞװʡʝʩʽʥʝ  2015 ʞʳʣʳ ץʘʙʳʣʜʘʥסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʰʝשʙʝʨʽʥʜʝ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧᴅʥʽ ʝʥʛʽʟʽʣʜʽ, ʘʣ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦʩʳ ʧᴅʥʥʽש ʤʘʟʤײʥʳʥʘ 

ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʦץʳʪʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ [52].  ʂʦʤʧʴʶʪʝʨʣʽʢ ʙʽʣʽʤ 

ʙʝʨʫʜʽש ʙʘʩʪʘʧץʳ ʵʣʝʤʝʥʪʪʝʨʽ 1971 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ץʘʣʳʧʪʘʩʘ ʙʘʩʪʘʩʘ, 2000 

ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʧ ʦץʫ װʜʝʨʽʩʽʥʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞװʡʝʣʽ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʽʥʜʝʪʪʽץ ʨʘʣʜʘʨʤʝʥײץ ץʦʣʜʘʥʫ ʞᴅʥʝ ʩʳʥʳʧʪʘʨʜʳ ʪʝʭʥʠʢʘʣʳץ

ʪʘʣʘʧץʘ ʘʡʥʘʣʜʳ. ɹײʣ װʜʝʨʽʩʪʝʨ ʢʝʡʽʥʥʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʽʣʽʤ ʙʝʨʫ 

ʤʘʟʤײʥʳʥʘ ʝʥʛʽʟʫʜʽש ʘʣסʳʰʘʨʪʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʜʳ. ʉʠʥʛʘʧʫʨʜʘ ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥ ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʤʝʥ ʪʘʥʳʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ 2014 ʞʳʣʜʘʥ ʙʘʩʪʘʧ 

Code for Fun ʙʘסʜʘʨʣʘʤʘʩʳ ʝʥʛʽʟʽʣʽʧ, ʦʣ ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʤʘʟʤײʥʳʥ ʦץʫ װʜʝʨʽʩʽʥʝ ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʪװʨʜʝ ʞᴅʥʝ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʘʷʩʳʥʜʘ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʫʜʘ. Scratch ʩʠʷץʪʳ ʚʠʟʫʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʣʘʨʳʥ ʞᴅʥʝ 

Lego WeDo ʩʝʢʽʣʜʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʦץʫ ʞʠʳʥʪʳץʪʘʨʳʥ ץʦʣʜʘʥʫ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʣʦʛʠʢʘʣʳץ ʧʘʡʳʤʜʘʫʳʥ ʞᴅʥʝ 

 .ʜʘʡ ʞʘʩʘʡʜʳסʘ ʞʘסʘʣʳʧʪʘʩʪʳʨʫץ ʘʙʽʣʝʪʪʝʨʽʥץ ʘʨʘʧʘʡʳʤ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʘʣʳʩ ʞᴅʥʝ ʞʘץʳʥ ʰʝʪʝʣʜʝʨʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘ 



32 

 

 ʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥʳװʳʪʫ ʬʦʨʤʘʣʘʨʳʥʜʘ ʞץʘʥʜʘʡ ʦץ ,ʘʥʜʘʡ ʘʪʘʫʣʘʨʤʝʥ ʝʥʛʽʟʽʣʽʧץ

ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʜʘ  ץʘʨʘʩʪʳʨʳʣʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘ ʝʥʛʽʟʫ ʪᴅʞʽʨʠʙʝʩʽ ʙʘʨ ʝʣʜʝʨʜʝʛʽ ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש 

 ʪʘʨץʷʰʳײ ʳ ʘʪʘʫʣʘʨʳ 2-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʢʝʣʪʽʨʽʣʛʝʥ. ʂʝʩʪʝʜʝʛʽ ʙʦʩסʦʣʜʘʥʳʩʪʘץ

ʪʠʽʩʪʽ ʜʝʨʝʢʪʝʨʜʽש ʙʦʣʤʘʫʳʥ ʙʽʣʜʽʨʝʜʽ. 

 

ʂʝʩʪʝ 2 - ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʝʥʛʽʟʫ ʬʦʨʤʘʣʘʨʳ 

 

ɽʣʜʝʨ 

ʇᴅʥ ʘʪʘʫʳ 

ʄʽʥʜʝʪʪʽ 

ʧᴅʥ ʀʥʬʦʨʤʘʪʠʢʘ 
ʎʠʬʨʣʳץ 

ʩʘʫʘʪʪʳʣʳץ 

ʊʝʭʥʦʣʦʛʠʷʣʘʨ 

(ʝשʙʝʢʢʝ 

ʙʘʫʣʫ) 

 ʡʽʨʤʝת

1 2 3 4 5 6 

   +  + ʣʳʙʨʠʪʘʥʠʷױ

  +   + ʳʪʘʡפ

ʌʠʥʣʷʥʜʠʷ   + +  

ɸʚʩʪʨʘʣʠʷ   + + + 

ʕʩʪʦʥʠʷ  +  +  

ɾʘשʘ ɿʝʣʘʥʜʠʷ   +  + 

ʅʦʨʚʝʛʠʷ   + +  

ʐʚʝʮʠʷ   +  + 

ʆשʪװʩʪʽʢ ʂʦʨʝʷ +   +  

ʄʘʢʝʜʦʥʠʷ +   +  

  +  +  ʩʪʘʥץʘʟʘפ

 

 ʜʳʣʘʨʜʳסʜʘ ץʳʪʫ ʪʝʢ ʪʝʭʥʠʢʘʣʳץʜʘʡʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦסʘʟʽʨʛʽ ʞʘפ

 ץᴅʤʙʝʙʘʧ ʪʘʥʳʤʜʳ שʫʰʳʣʘʨʜʳץʘʣʳʧʪʘʩʪʳʨʫʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽ, ʦʣ ʦץ

 :ʘʥʜʘ, ʨʦʙʦʪʦʪʝʭʥʠʢʘץʧʘʣ ʞʘʩʘʡʜʳ. ɸʪʘʧ ʘʡʪץʘ ʳסʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ

-  ʙʝʨʽʣʛʝʥ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ᴅʨʝʢʝʪʪʝʨʜʽש ʨʝʪʽʥ ʘʣʜʳʥ ʘʣʘ ʞʦʩʧʘʨʣʘʡ 

ʙʽʣʫʛʝ; 

 ;ʧʘʨʘʪʪʳ ʽʟʜʝʫ ʞᴅʥʝ ʽʨʽʢʪʝʫʛʝץʘʞʝʪʪʽ ʘץ ʘʥ ʤʽʥʜʝʪʪʽ ʰʝʰʫʛʝסʦʡʳʣץ   -

- ʪװʨʣʽ ʦץʫ ʞʘסʜʘʷʪʪʘʨʳʥʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʦʨʳʥʜʳ ץʦʣʜʘʥʫ 

ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ; 

- ʨʦʙʦʪ ʞʠʥʘץʪʘʨʳ, ʩʝʥʩʦʨʣʘʨ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʳץ ʦʨʪʘ ʘʨץʳʣʳ 

ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʙʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ ʢᴇʤʝʢ ʙʝʨʝʜʽ. 

ɹײʣ ʜʘסʜʳʣʘʨ ץʘʟʽʨʛʽ ץʦסʘʤ ʞʘסʜʘʡʳʥʜʘ ᴅʨʙʽʨ ʦץʫʰʳ װʰʽʥ ʤʘשʳʟʜʳ ʞᴅʥʝ 

ʦʣʘʨʜʳ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʢʝʟʝשʽʥʝʥ ץʘʣʳʧʪʘʩʪʳʨʫ ץʘʞʝʪ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʘץʧʘʨʘʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש 

ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽʥ ʤʝשʛʝʨʝʜʽ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʘץʧʘʨʘʪʪʳ ʘʣʫ ʙʝʣʛʽʣʽ ʙʽʨ ʤʦʜʝʣʴʜʽ 

 ʳʣʳץʡʝʣʝʫ ʞᴅʥʝ ʞʽʢʪʝʫ ʘʨװʪʘʫ ʦʥʳ ʞץʧʘʨʘʪʪʳ ʩʘץʨʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʩʘ, ʘײץ

ʞװʟʝʛʝ ʘʩʘʜʳ. ɸץʧʘʨʘʪʪʳ ʞʝʪʢʽʟʫ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽ ʤʝʥ ʰʘʨʪʪʳ ʙʝʣʛʽʣʝʨ 

ʘʨץʳʣʳ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ, ʘʣ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ ʘʣʛʦʨʠʪʤ ײץʨʫ ʞᴅʥʝ ʨʦʙʦʪʪʳש 

ᴅʨʝʢʝʪʽʥ ʧʨʦʛʨʘʤʤʘʣʘʫ ʥʝʛʽʟʽʥʜʝ ʦʨʳʥʜʘʣʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʫʰʳʣʘʨʜʳש 

ʤʦʜʝʣʴʜʝʫ, ʞʽʢʪʝʫ, ʢʦʜʪʘʫ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʝʫ ʜʘסʜʳʣʘʨʳʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ 

 .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʝʥʛʽʟʫ 
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ʦʥʳש ʤʘʟʤײʥʳ ʤʝʥ ײץʨʳʣʳʤʳʥ ʙʽʨʽʟʜʝʥʜʽʨʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ.  ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʦʨʪʘס ץʳʣʳʤʠ-ʧʝʜʘʛʦʛʠʢʘʣʳײ ץʩʪʘʥʳʤʜʘʨʜʳ ʘʡץʳʥʜʘʫ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʦץʫ ʧᴅʥʽ ʨʝʪʽʥʜʝʛʽ ʤʘץʩʘʪʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ ʥʘץʪʳʣʘʫ, 

ʤʝʢʪʝʧʪʝʛʽ ʦʨʥʳ ʤʝʥ ʙʽʣʽʤʜʽʢ ᴅʣʝʫʝʪʽʥ ʘʥʳץʪʘʫ ʤʘשʳʟʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʙʽʨʳסשʘʡ ʧʨʦʛʨʘʤʤʘ, ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥ ʞᴅʥʝ ʦץʫ 

ʤʘʟʤײʥʳʥʳש ʜʝשʛʝʡʣʽʢ ײץʨʳʣʳʤʳ ᴅʟʽʨʣʝʥʫʽ ץʘʞʝʪ. ʄײʥʜʘʡ ʞװʡʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʢʝשʽʩʪʽʛʽʥʜʝ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʩʝʧʪʽʛʽʥ 

ʪʠʛʽʟʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʦץʫʰʳʣʘʨʜʳש ᴅʣʝʤ ʪʫʨʘʣʳ 

 ʪʘʨʳץʧʘʣ ʞʘʩʘʡʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʘ ʳסʘʣʳʧʪʘʩʪʳʨʫץ ʩʽʥʽʛʽʥװʳʣʳʤʠ ʪס

ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫ 

ʟʘשʜʳʣʳץʪʘʨʳʥ, ʦʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʰʝʢʪʝʫʣʝʨʽʥ ʪװʩʽʥʝʜʽ ʞᴅʥʝ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʥʘץʪʳ ʦץʫ ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʫʜʝ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ 

ʤʝשʛʝʨʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʝʣʛʽʣʽ ʙʽʨ ʦʡʣʘʫ ʩʪʠʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ: ʦץʫʰʳ 

ʤᴅʩʝʣʝʥʽ ʪʘʣʜʘʧ, ʦʥʳ ʞʝʢʝ ʙᴇʣʽʢʪʝʨʛʝ ʘʞʳʨʘʪʘʜʳ, ʦʣʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ 

ʘʥʳץʪʘʡʜʳ, ᴅʨʝʢʝʪʪʝʨʜʽש ʨʝʪʽʥ ʞʦʩʧʘʨʣʘʡʜʳ ʞᴅʥʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʥʽ ʪʝʢʩʝʨʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʤʘשʳʟʜʳ ᴅʣʝʫʝʪʽʥʽש ʙʽʨʽ ï  ʦʥʳש ʦץʫʰʳʣʘʨʜʳש 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫʳʥʜʘ. ʈʦʙʦʪ ײץʨʘʩʪʳʨʫ 

ʞᴅʥʝ ʦʥʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʧ, ᴅʨʪװʨʣʽ 

ʰʝʰʽʤʜʝʨʜʽ ʩʘʣʳʩʪʳʨʘʜʳ, ᴇʟ ʞʦʙʘʩʳʥ ʞʝʪʽʣʜʽʨʝʜʽ.  ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ʤʘʟʤײʥʳʥʜʘ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩץʘʥ ʙʽʨʥʝʰʝ ʙʘסʳʪʪʳ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ: 

ʘץʧʘʨʘʪʪʳץ, ʘʣʛʦʨʠʪʤʜʽʢ, ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʙʘסʳʪʪʘʨ. ɹײʣ 

ʙʘסʳʪʪʘʨ ʙʽʨʽʥ-ʙʽʨʽ ʪʦʣʳץʪʳʨʘ ʦʪʳʨʳʧ, ʦץʫʰʳʥʳש ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʘ ʞʘסʜʘʡ 

ʞʘʩʘʡʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʘʣסʘʰץʳ ʧʨʦʛʨʘʤʤʘʣʘʨʜʳש ʙʽʨʽ ï ʖ.ɸ. ʇʝʨʚʠʥʥʽש ʞʝʪʝʢʰʽʣʽʛʽʤʝʥ ᴅʟʽʨʣʝʥʛʝʥ 

çʈʦʙʦʪʣʘʥʜʠʷè ʢʫʨʩʳ [53]. ɹײʣ ʢʫʨʩ ץʘʟʽʨʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʪʽʢʝʣʝʡ 

ʘʨʥʘʣʤʘסʘʥʳʤʝʥ, ʦʥʳש ʤʘʟʤײʥʳʥʜʘ ʦʨʳʥʜʘʫʰʳʥʳש ᴅʨʝʢʝʪʽʥ ʙʘʩץʘʨʫ, ʘʣʛʦʨʠʪʤ 

 ʳʤʜʘʨסײ ʘʥסʘʤʪʳʣʜʳ. ɸʪʘʣץ ʪʳ ʠʜʝʷʣʘʨץʨʫ, ᴅʨʝʢʝʪʪʝʨ ʨʝʪʽʥ ʞʦʩʧʘʨʣʘʫ ʩʠʷײץ

ʢʝʡʽʥʥʝʥ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʤʘʟʤײʥʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʳʧ, 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʪʝʦʨʠʷʣʳץ 

ʘʣסʳʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʪʝʢ ʘʨʥʘʡʳ ʢʦʥʩʪʨʫʢʪʦʨʣʘʨ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʳץ 

ʦʨʪʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳʥ ʤʝשʛʝʨʫʜʝ 

ᴅʨʪװʨʣʽ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳʥʳש ʨᴇʣʽ ʘʨʪʳʧ ʢʝʣʝʜʽ. ʄײʥʜʘʡ ʩʘʡʪʪʘʨ 

ʦץʫʰʳʣʘʨסʘ ʨʦʙʦʪ ײץʨʘʩʪʳʨʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ, ʘʣʛʦʨʠʪʤ ײץʨʫ, ʞʦʙʘʣʘʫ ʞᴅʥʝ 

ʟʝʨʪʪʝʫʰʽʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʄסײʘʣʽʤʜʝʨ װʰʽʥ ʜʘʡʳʥ ʩʘʙʘץ ʞʦʩʧʘʨʣʘʨʳʥ, ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳ, 

ʙʝʡʥʝʜᴅʨʽʩʪʝʨʜʽ ʞᴅʥʝ ʙʘסʘʣʘʫ ײץʨʘʣʜʘʨʳʥ ײʩʳʥʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ 

ʘʨʥʘʣסʘʥ ʩʘʡʪʪʘʨʜʳ ʪʘʣʜʘʫ ʦʣʘʨʜʳש ʤʘʟʤײʥʳ, ץʦʣʜʘʥʫ ʩʘʣʘʩʳ ʞᴅʥʝ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɽש ʢʝש ʪʘʨʘʣסʘʥ ʭʘʣʳץʘʨʘʣʳץ ʩʘʡʪʪʘʨʜʳש ʙʽʨʽ ï LEGO Education. ɹײʣ ʩʘʡʪ 

LEGO Education SPIKE Essential, SPIKE Prime ʞᴅʥʝ LEGO Mindstorms 

ʞʠʥʘץʪʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ. ʉʘʡʪʪʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 
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ʙʝʡʽʤʜʝʣʛʝʥ ʜʘʡʳʥ ʩʘʙʘץʪʘʨ, ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ, ʞʦʙʘʣʘʨ ʞᴅʥʝ 

ʤסײʘʣʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʳץʪʘʨ ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ. LEGO 

Education ʨʝʩʫʨʩʪʘʨʳʥʳש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ ï ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʤʘʪʝʤʘʪʠʢʘ, 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ, ʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ᴇʥʝʨ ʧᴅʥʜʝʨʽʤʝʥ ʢʽʨʽʢʪʽʨʝ ʦץʳʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʫʽ. ʉʘʙʘץʪʘʨ ʦʡʳʥ ʞᴅʥʝ ʞʦʙʘʣʳץ ᴅʨʝʢʝʪ ʥʝʛʽʟʽʥʜʝ ײʡʳʤʜʘʩʪʳʨʳʣʳʧ, 

ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʫʜʘʥ ʙʘʩʪʘʧ, ʦʥʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʝʥ ʞʝʪʽʣʜʽʨʫʛʝ 

ʜʝʡʽʥʛʽ ʙʘʨʣʳץ ʢʝʟʝשʜʝʨʜʽ ʦʨʳʥʜʘʡʜʳ. ʉʘʡʪʪʘ ʚʠʟʫʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ 

 ᴅʨʝʢʝʪʽʥ שʫʰʳʣʘʨʳ ʨʦʙʦʪʪʳץʪʘʥ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʦʣʜʘʥʳʣʘʜʳ, ʩʦʥʜʳץ

ʢװʨʜʝʣʽ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ʤʝשʛʝʨʤʝʡ-ʘײץ ץʨʘʩʪʳʨʘ ʘʣʘʜʳ. ɹײʣ ʞʘסʜʘʡ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳ ʦץʫʰʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʩᴅʡʢʝʩ 

 .ʡʳʤʜʘʩʪʳʨʘʜʳײ

LEGO Education ʩʘʡʪʳʥʳש ʪʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳסʳ ï ʦʥʳש 

ʧᴅʥʘʨʘʣʳץ ʩʠʧʘʪʳ. ʄʳʩʘʣʳ, ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ײץʨʘʩʪʳʨʫ 

ʢʝʟʽʥʜʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨʜʽ ץʦʣʜʘʥʩʘ, ʩʝʥʩʦʨʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ 

ʙʘʨʳʩʳʥʜʘ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʧᴅʥʽʥʜʝʛʽ ʙʽʣʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ, ʘʣ ʨʦʙʦʪʪʳש 

ʩʳʨʪץʳ ʢʝʣʙʝʪʽʥ ʞʦʙʘʣʘʫ ʢʝʟʽʥʜʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽ ʜʘʤʠʜʳ. 

ʉʦʥʜʳץʪʘʥ, ʘʪʘʣסʘʥ ʩʘʡʪ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘסʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤʜʽʢ 

ᴅʣʝʫʝʪʽʥ ʪʦʣʳץ ʘʰʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ ײץʨʘʣʜʘʨʜʳש ʙʽʨʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʪʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ʩʘʡʪ ï CoderZ 

ʩʘʡʪʳ. ɹײʣ ʩʘʡʪ ʥʘץʪʳ ʨʦʙʦʪ ʞʠʥʘץʪʘʨʳʥ ץʦʣʜʘʥʙʘʡ-ʘץ ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʜʘ 

ʨʦʙʦʪʪʘʨʜʳ ʧʨʦʛʨʘʤʤʘʣʘʡʜʳ. ʆץʫʰʳʣʘʨ ʵʢʨʘʥʜʘסʳ ʨʦʙʦʪʪʳש ᴅʨʝʢʝʪʽʥ ʘʣʜʳʥ 

ʘʣʘ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ ʙʘʩץʘʨʳʧ, ʦʥʳץ שʦʟסʘʣʳʩʳʥ ʤʦʜʝʣʴʜʝʡʜʽ. 

ʉʘʡʪʪʘ Blockly ʞᴅʥʝ Python ʪʽʣʜʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʥʝʛʽʟʽʥʝʥ 

Blockly ʞװʡʝʩʽ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʩʝʙʝʙʽ ʦʥʜʘ ʧʨʦʛʨʘʤʤʘʣʘʫ ʙʣʦʢʪʘʨʜʳ 

 שʘ ʘʣʛʦʨʠʪʤʥʽסʫʰʳץʥʜʘʡ ᴅʜʽʩ ʦײʟʝʛʝ ʘʩʘʜʳ. ʄװʳʣʳ ʞץʨʘʩʪʳʨʫ ʘʨײץ

 ʘסʪʘʫץʘʪʝʣʝʨʜʽ ʘʥʳץ ʘ ʞᴅʥʝסʩʽʥʫʛʝ, ᴅʨʝʢʝʪʪʝʨ ʨʝʪʽʥ ʞʦʩʧʘʨʣʘʫװʨʳʣʳʤʳʥ ʪײץ

ʢᴇʤʝʢʪʝʩʝʜʽ. 

CoderZ ʩʘʡʪʳʥʳש ʝʨʝʢʰʝʣʽʛʽ ï ʦʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʥʘץʪʳ ײץʨʘʣ-

ʞʘʙʜʳץʩʳʟ ʦץʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫʽʥʜʝ. ʂᴇʧʪʝʛʝʥ ʤʝʢʪʝʧʪʝʨʜʝ ʨʦʙʦʪ 

ʞʠʥʘץʪʘʨʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʥʝʤʝʩʝ ʦʣʘʨʜʳש ʙʘסʘʩʳʥʳש ʞʦסʘʨʳ ʙʦʣʫʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳ ץʠʳʥʜʘʪʘʜʳ. ʆʩʳʥʜʘʡ ʞʘסʜʘʡʜʘ ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʜʘ 

ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ CoderZ ʩʘʡʪʳ ʪʠʽʤʜʽ ʰʝʰʽʤ ʙʦʣʳʧ ʦʪʳʨ. ɹײʣ ʩʘʡʪʪʘ 

ʞʘʨʳʩ ʵʣʝʤʝʥʪʪʝʨʽ, ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ʞᴅʥʝ ʦץʫʰʳ ʞʝʪʽʩʪʽʛʽʥ ʙʘסʘʣʘʫ 

 ʳʥסʫʰʳʣʳסʳʟʳץ שʫʰʳʣʘʨʜʳץʪʘʥ, ʩʘʡʪ ʦץʘʥ. ʉʦʥʜʳסʘʨʘʩʪʳʨʳʣץ ʨʘʣʜʘʨʳײץ

ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

Code.org ʩʘʡʪʳ ʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘסʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʢʝשʽʥʝʥ 

 ʳʪʳ ïסʥʝʛʽʟʛʽ ʙʘ שʣ ʩʘʡʪʪʳײʘʪʘʨʳʥʘ ʞʘʪʘʜʳ. ɹץ שʦʣʜʘʥʳʣʘʪʳʥ ʩʘʡʪʪʘʨʜʳץ

ʦץʫʰʳʣʘʨʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʝʥ ʘʣʛʦʨʠʪʤʜʝʫʜʽש ʙʘʩʪʘʧץʳ ʥʝʛʽʟʜʝʨʽʤʝʥ 

ʪʘʥʳʩʪʳʨʫ. ʉʘʡʪʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʪʽʢʝʣʝʡ ʘʨʥʘʣסʘʥ ʙᴇʣʽʤʜʝʨʤʝʥ ץʘʪʘʨ, 

ʨʦʙʦʪʪʳ ʙʘʩץʘʨʫסʘ ץײʩʘʩ ᴅʨʝʢʝʪʪʝʨʜʽ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʚʠʟʫʘʣʜʳ 

ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʨʽʣʛʝʥ. ʆץʫʰʳʣʘʨ ʪװʨʣʽ ʢʝʡʽʧʢʝʨʣʝʨ ʤʝʥ ʦʙʲʝʢʪʽʣʝʨʜʽש ᴅʨʝʢʝʪʽʥ 

ʞʦʩʧʘʨʣʘʫ ʘʨץʳʣʳ ʘʣʛʦʨʠʪʤ ײץʨʫʜʳ, ץʘʡʪʘʣʘʥʫ ʤʝʥ ʰʘʨʪʪʳ ʦʧʝʨʘʪʦʨʣʘʨʜʳ 

 .ʡʨʝʥʝʜʽװ ʦʣʜʘʥʫʜʳץ
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Code.org ʩʘʡʪʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘסʳ ʤʘשʳʟʳ  ʦʥʳש 

ʦץʫʰʳʣʘʨʜʳ ʨʦʙʦʪʪʘʨʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫסʘ ʜʘʡʳʥʜʳץ ʢʝʟʝשʽʥʝʥ ᴇʪʢʽʟʫʽʥʜʝ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʢװʨʜʝʣʽ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ʙʽʨʜʝʥ 

ʤʝשʛʝʨʫ ץʠʳʥ ʙʦʣʫʳ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ, Code.org ʩʘʡʪʳʥʜʘ ײʩʳʥʳʣʘʪʳʥ 

 ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ שʫʰʳʣʘʨʜʳץʘʨʘʧʘʡʳʤ ʚʠʟʫʘʣʜʳ ʪʘʧʩʳʨʤʘʣʘʨ ʦץ

ʙʽʨʪʽʥʜʝʧ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ɹײʣ ʢʝʡʽʥ ʥʘץʪʳ ʨʦʙʦʪ ʞʠʥʘץʪʘʨʳʤʝʥ ʞײʤʳʩ 

ʽʩʪʝʫʛʝ ʥʝʛʽʟ ʙʦʣʘʜʳ. ʉʘʡʪ ʪʝʛʽʥ ʞᴅʥʝ ץʘʟʘץ, ʦʨʳʩ ʪʽʣʜʝʨʽʥʜʝ ʙʦʣסʘʥʜʳץʪʘʥ, 

ʪװʩʽʥʽʢʪʽ ʠʥʪʝʨʬʝʡʩʢʝ ʠʝ, ʦʥʳ ʤʝʢʪʝʧʪʝ ץʦʣʜʘʥʫ ʳסשʘʡʣʳ. 

ɹʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʪʘסʳ ʙʽʨ ʪʘʥʳʤʘʣ ʩʘʡʪ ï Tynker. ɹײʣ ʩʘʡʪʪʘ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʤʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦʡʳʥ ʪװʨʽʥʜʝ ײʩʳʥʳʣʘʜʳ. ʉʘʡʪ LEGO, 

Minecraft ʞᴅʥʝ ʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ץʘʤʪʠʜʳ. ʆץʫʰʳʣʘʨ ʙʣʦʢʪʘʨ ʘʨץʳʣʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʥʝʛʽʟʜʝʨʽʥ 

ʤʝשʛʝʨʽʧ, ʢʝʡʽʥ ʢװʨʜʝʣʽʨʝʢ ʞʦʙʘʣʘʨ ʞʘʩʘʫסʘ ʢᴇʰʝʜʽ. Tynker ʩʘʡʪʳʥʳש 

ʝʨʝʢʰʝʣʽʛʽ ï ʦʥʜʘ ʦץʫʰʳʥʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʩʘץʪʘʫ װʰʽʥ ʦʡʳʥ, ʤʘʨʘʧʘʪ ʞᴅʥʝ 

ʜʝשʛʝʡʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ 

ʜʝʛʝʥ ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʘʜʳ. 

ʄסײʘʣʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨ ײʩʳʥʘʪʳʥ ʩʘʡʪʪʘʨʜʳש 

ʽʰʽʥʜʝ Teach Kids Robotics ʩʘʡʪʳʥʳש ʤʘשʳʟʳ ʝʨʝʢʰʝ. ɸʪʘʣסʘʥ ʩʘʡʪʪʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʜʘʡʳʥ ʩʮʝʥʘʨʠʡʣʝʨ, ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ, 

ʪװʩʽʥʜʽʨʤʝ ʤʘʪʝʨʠʘʣʜʘʨ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʞʠʥʘץʪʘʣסʘʥ. ʉʘʡʪʪʘסʳ 

ʤʘʪʝʨʠʘʣʜʘʨ ʢᴇʙʽʥʝ ʙʘʩʪʘʫʳʰ ʞᴅʥʝ ʦʨʪʘ ʩʳʥʳʧ ʤסײʘʣʽʤʜʝʨʽʥʝ ʙʘסʳʪʪʘʣסʘʥ. 

Teach Kids Robotics ʩʘʡʪʳʥʳש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ ï ʤסײʘʣʽʤʥʽש 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘסʳʥ ײʡʳʤʜʘʩʪʳʨʫʳʥ ʞʝשʽʣʜʝʪʫʽ. ᴄʩʽʨʝʩʝ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʘʣסʘʰ ʨʝʪ ʦץʳʪʘʪʳʥ ʤסײʘʣʽʤ װʰʽʥ ʜʘʡʳʥ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʩʘʙʘײץ ץʨʳʣʳʤʳʥʳש 

ʙʦʣʫʳ ʤʘשʳʟʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ ץʘʨʘʧʘʡʳʤ ʨʦʙʦʪʪʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ 

ʙʝʡʽʤʜʝʣʛʝʥ ʩʘʡʪʪʘʨʜʳש ʙʽʨʽ ï Ozobot. ɹײʣ ʩʘʡʪʪʘ ʦץʫʰʳʣʘʨ ʪװʨʣʽ ʪװʩʪʽ 

ʩʳʟʳץʪʘʨ ʤʝʥ ʢʦʜʪʘʨ ʘʨץʳʣʳ ʰʘסʳʥ ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ʙʘʩץʘʨʘʜʳ. Ozobot 

ʩʘʡʪʳ ʵʢʨʘʥʩʳʟ ʞᴅʥʝ ʵʢʨʘʥ ʘʨץʳʣʳ ʧʨʦʛʨʘʤʤʘʣʘʫʜʳ ץʘʪʘʨ ץʦʣʜʘʥʘʜʳ. ʄײʥʜʘʡ 

ᴅʜʽʩ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ᴇʪʝ ʪʠʽʤʜʽ, ᴇʡʪʢʝʥʽ, ʦʣʘʨ ʘʣʜʳʤʝʥ ʥʘץʪʳ 

ᴅʨʝʢʝʪ ʧʝʥ ʢᴇʨʥʝʢʽ ʙʝʡʥʝ ʘʨץʳʣʳ ʘʣʛʦʨʠʪʤ סײʳʤʳʥ ʪװʩʽʥʝʜʽ. ʂʝʡʽʥ סʘʥʘ ʦʥʳ 

ʵʢʨʘʥʜʘסʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʩʳʥʘ ʘʫʳʩʪʳʨʘʜʳ. ʉʦʥʜʳץʪʘʥ, Ozobot ʩʘʡʪʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʙʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ, ᴅʩʽʨʝʩʝ 1-2 ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ 

 .ʨʘʣ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳײץ ʰʽʥ ʪʠʽʤʜʽװ

ʉʦʣ ʩʠʷץʪʳ KinderLab Robotics ʩʘʡʪʳ ʜʘ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞᴅʥʝ ʙʘʩʪʘʫʳʰ 

ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ. ɹײʣ ʩʘʡʪʪʘ KIBO ʨʦʙʦʪʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ 

ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʘʨ ײʩʳʥʳʣסʘʥ. KIBO ʨʦʙʦʪʳ ʘʨʥʘʡʳ ʙʣʦʢʪʘʨ ʤʝʥ ʙʝʣʛʽʣʝʨ 

ʘʨץʳʣʳ ʙʘʩץʘʨʳʣʘʜʳ ʞᴅʥʝ ʤᴅʪʽʥʜʽʢ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ץʦʣʜʘʥʫʜʳ ץʘʞʝʪ 

ʝʪʧʝʡʜʽ. ʉʘʡʪʪʳש ʝʨʝʢʰʝʣʽʛʽ ï ʦʥʳש ʙʘʣʘʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʩᴅʡʢʝʩ 

 ᴅʨʝʢʝʪʧʝʥ, ʦʡʳʥʤʝʥ ʞᴅʥʝ ץʘʨʤʘʰʳʣʳסʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʰʳײʨʳʣʫʳʥʜʘ. ʄײץ

 ,ʨʘʩʪʳʨʳʧײץ ʙᴇʣʰʝʢʪʝʨʽʥ ᴇʟʜʝʨʽ שʫʰʳʣʘʨ ʨʦʙʦʪʪʳץʰʪʘʩʘʜʳ. ʆײ ʙʝʛʽʤʝʥשʦʣ ʝץ

ʦʥʳש ᴅʨʝʢʝʪʽʥ ʞʦʩʧʘʨʣʘʡʜʳ, ʥᴅʪʠʞʝʩʽʥ ʪʝʢʩʝʨʝʜʽ ʞᴅʥʝ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ 

ᴇʟʛʝʨʪʝʜʽ. ɹײʣ ʦʣʘʨʜʳש ʟʝʨʪʪʝʫʰʽʣʽʢ, ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ 
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ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɾʦסʘʨʳʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʩʘʡʪʪʘʨʜʳ ʩʘʣʳʩʪʳʨʫ ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʳש 

ᴇʟʽʥʜʽʢ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. LEGO Education ʞᴅʥʝ 

SPIKE ʩʘʡʪʪʘʨʳ ʥʘץʪʳ ʨʦʙʦʪ ʞʠʥʘץʪʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʙʘסʳʪʪʘʣʩʘ, CoderZ 

ʤʝʥ Code.org ʚʠʨʪʫʘʣʜʳ ʦʨʪʘ ʘʨץʳʣʳ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

Tynker, Ozobot ʞᴅʥʝ KinderLab Robotics ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ɸʣ Teach Kids Robotics 

ʩʘʡʪʳ ʤסײʘʣʽʤʜʝʨʛʝ ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ ץʦʣʜʘʫ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʩʘʡʪʪʘʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ, ʣʦʛʠʢʘʣʳץ, ʟʝʨʪʪʝʫʰʽʣʽʢ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ 

 ʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘʜʳ. ʆʣʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫץ

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש ʮʠʬʨʣʳץ 

ʦʨʪʘʜʘ ᴅʨʝʢʝʪ ʝʪʫʛʝ ʜʘʡʳʥʜʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʪװʨʣʽ ʧʨʦʛʨʘʤʤʘʣʘʨ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʝʨʜʽ 

ʪʘʣʜʘʫ ʦʣʘʨʜʳש ʜʘʤʫ ʙʘʨʳʩʳʥʜʘ ᴇʟʘʨʘ ʢʽʨʽʛʽʧ, ʙʽʨʽʥ-ʙʽʨʽ ʪʦʣʳץʪʳʨʘʪʳʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫʜʝ ᴅʨʽ ʞʝʢʝ ʢʫʨʩ, ᴅʨʽ 

ʧᴅʥʘʨʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʫ ᴅʣʝʫʝʪʽʥʽש ʞʦסʘʨʳ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

ɹʽʨץʘʪʘʨ ʟʝʨʪʪʝʫʰʽʣʝʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʞʝʢʝ ʦץʫ ʧᴅʥʽ ʨʝʪʽʥʜʝ ʝʥʛʽʟʫʜʽ ץʦʣʜʘʩʘ, 

ʝʢʽʥʰʽ ʪʦʧ ʦʥʳ ʤʘʪʝʤʘʪʠʢʘ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ, ʝשʙʝʢʢʝ ʙʘʫʣʫ, ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽ 

ʞᴅʥʝ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʤʝʥ ʢʽʨʽʢʪʽʨʝ ʦץʳʪʫʜʳ ײʩʳʥʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤʜʽʢ ᴅʣʝʫʝʪʽ ʦʥʳש ʧᴅʥʘʨʘʣʳץ ʩʠʧʘʪʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ, 

ᴇʡʪʢʝʥʽ ʨʦʙʦʪ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨʜʽ, ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫʜʳ, ʤʦʜʝʣʴʜʝʫʜʽ, 

ʰʳסʘʨʤʘʰʳʣʳץ ᴅʨʝʢʝʪʪʽ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ ץʘʪʘʨ ץʦʣʜʘʥʘʜʳ. 

ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʽ ʙʽʨʽʥ-ʙʽʨʽ 

ʪʦʣʳץʪʳʨʳʧ, ᴇʟʘʨʘ ʳץʧʘʣʜʘʩʘ ʘʣʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘסʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʢʫʨʩʳ ʦץʫʰʳʥʳש ʪʝʭʥʠʢʘ ʤʝʥ 

ʮʠʬʨʣʳץ ʦʨʪʘ ʪʫʨʘʣʳ ʙʘʩʪʘʧץʳ ʪװʩʽʥʽʛʽ ʤʝʥ ʦʥʳ ʢʝʡʽʥʛʽ ʩʳʥʳʧʪʘʨʜʘ ʞװʡʝʣʽ 

ʪװʨʜʝ ʤʝשʛʝʨʫʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʢʝʟʝש ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʜʘʥ ץʘʣʳʧʪʘʩץʘʥ ʜʘסʜʳʣʘʨʜʳ ʤʘʪʝʤʘʪʠʢʘ, ʢᴇʨʢʝʤ ʝשʙʝʢ, 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʞᴅʥʝ ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽ ʩʘʙʘץʪʘʨʳʥʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ [54]. 

ɾʦסʘʨʳʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ סʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ ʝשʙʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ץʘʪʳʩʪʳ ʤʳʥʘʜʘʡ ץʦʨʳʪʳʥʜʳʣʘʨ 

ʞʘʩʘʫסʘ ʙʦʣʘʜʳ: 

ɹʽʨʽʥʰʽʜʝʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʣʫʳ ʪʠʽʩ, 

ᴇʡʪʢʝʥʽ ʜᴅʣ ʦʩʳ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ, ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ᴅʨʝʢʝʪʪʽʢ 

ʦʡʣʘʫʳ ץʘʨץʳʥʜʳ ʜʘʤʠʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳʥ ʽʨʽʢʪʝʫ ʢʝʟʽʥʜʝ ʦʥʳש ʙʘʩץʘ 

ʦץʫ ʧᴅʥʜʝʨʽʥ ʤʝשʛʝʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ, ᴅʩʽʨʝʩʝ ʞʦʩʧʘʨʣʘʫ, ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ 

ᴅʨʝʢʝʪʪʝʨ ʨʝʪʽʥ ײץʨʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘʪʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʙʘʩʳʤʜʳץ ʙʝʨʽʣʫʽ 

 ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʩᴅʡʢʝʩ שʫʰʳʥʳץʳʣʳʤʠ ʥʝʛʽʟʜʽ, ʦס ʫ ʤʘʪʝʨʠʘʣʳץʘʞʝʪ. ʆץ

ʞᴅʥʝ ᴇʤʽʨʣʽʢ ʞʘסʜʘʷʪʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʘ ײץʨʳʣʫʳ ʪʠʽʩ. 

ɽʢʽʥʰʽʜʝʥ, ʘʣʛʦʨʠʪʤʜʝʨ ʪʝʢ ʨʦʙʦʪʪʳ ʧʨʦʛʨʘʤʤʘʣʘʫ װʰʽʥ סʘʥʘ ʝʤʝʩ, ʪװʨʣʽ 

ʦץʫ ʞᴅʥʝ ʢװʥʜʝʣʽʢʪʽ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫʜʝ ʜʝ ץʘʞʝʪ. ʉʦʥʜʳץʪʘʥ, ᴅʨʝʢʝʪʪʝʨʜʽ 

ʞʦʩʧʘʨʣʘʫ, ʘʣʛʦʨʠʪʤ ײץʨʫ, ʦʥʳ ᴇʟʛʝʨʪʫ ʞᴅʥʝ ʪʝʢʩʝʨʫ ʜʘסʜʳʣʘʨʳʥ 
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 ʜʳʣʘʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʥʜʘʡ ʜʘײʳʟʜʳ. ʄשʰʽʥ ʤʘװ ʫʰʳץʘʣʳʧʪʘʩʪʳʨʫ ᴅʨʙʽʨ ʦץ

ʩʘʙʘץʪʘʨʳʥʜʘ ʪʠʽʤʜʽ ʜʘʤʠʜʳ, ʩʝʙʝʙʽ ʦץʫʰʳ ʨʦʙʦʪʪʳש ᴅʨʝʢʝʪʽʥ ײץʨʘʩʪʳʨʳʧ, 

ʦʥʳש ʥᴅʪʠʞʝʩʽʥ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʙʘץʳʣʘʡʜʳ. 

 ʳʣʘʨ ʤʝʥסʨʳʣײץ ץʦʣʜʘʥʳʣʘʪʳʥ ʮʠʬʨʣʳץ ʰʽʥʰʽʜʝʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʜʘת

ʧʨʦʛʨʘʤʤʘʣʳץ ʦʨʪʘʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ, ʵʤʦʮʠʷʣʳץ ʞᴅʥʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ʜʘʤʫʳʥʘ ʢᴇʤʝʢ ʙʝʨʝʜʽ.  ɹʘʩʪʘʫʳʰ ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳʥʜʘ ʢᴇʨʥʝʢʽ ʤʦʜʝʣʴʜʝʨ, ץʘʨʘʧʘʡʳʤ ʨʦʙʦʪ ʞʠʥʘץʪʘʨʳ, 

ʘʣʛʦʨʠʪʤʜʝʨʜʽ ʙʝʡʥʝʣʝʡʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʢʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʞʘʪʪʳסʫʣʘʨ ץʘʤʪʳʣʫʳ ץʘʞʝʪ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʦʡʳʥʰʘ ʞʠʥʘץʪʘʣסʘʥ 

ʪᴅʞʽʨʠʙʝʥʽ ʞװʡʝʣʝʧ, ʦץʫʰʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʟʝʨʪʪʝʫʰʽʣʽʢ ʞᴅʥʝ 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʤʘץʩʘʪʪʳ ʪװʨʜʝ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʤʘʟʤײʥ ʤʝʥ 

ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽʥ ᴅʟʽʨʣʝʫ ץʘʞʝʪ. 

 

1.2 ʎʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש 

ʜʠʜʘʢʪʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

 ,ץʪʝʭʥʠʢʘʣʳ שʫʰʳʣʘʨʜʳץʡʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞפ

ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʠʠʥʚʘʮʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʳʪʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ ʘʣʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳ 

ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʧʝʥ ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ 

 ʤʢʽʥʜʽʢʪʝʨʽװʤ ץʜʠʜʘʢʪʠʢʘʣʳ שʳʪʫʜʳץʘʣʳʧʪʘʩʪʳʨʘʜʳ.  ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ  ʦץ

ʤʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ סʳʣʳʤʠ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʫ ʤʘשʳʟʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʢʝʣʝʩʽ ʜʠʜʘʢʪʠʢʘʣʳץ ץʘסʠʜʘʣʘʨʜʳ ʥʝʛʽʟʛʝ 

ʘʣʘʤʳʟ. 

ɯʟʛʽʣʽʢ (ʛʫʤʘʥʠʩʪʽʢ) ϨʘϤʠʜʘʩʳ ʦץʫʰʳʥʳש ʪײʣסʘʣʳץ ʜʘʤʫʳʥ, ʦʥʳש 

ʜʝʥʩʘʫʣʳסʳ ʤʝʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞʘʡ-ʢװʡʽʥ ʙʘʩʪʳ ʦʨʳʥסʘ ץʦʷʜʳ. ɹײʣ ץʘסʠʜʘ ʃʝʚ 

ɺʳʛʦʪʩʢʠʡ [55] ʤʝʥ ɸʣʝʢʩʝʡ ʃʝʦʥʪʴʝʚ [56] ʝשʙʝʢʪʝʨʽʥʜʝʛʽ ʪײʣסʘʣʳץ-ᴅʨʝʢʝʪʪʽʢ 

ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ ʠʜʝʷʣʘʨʳʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʳש 

ʤʘʟʤײʥʳ ʦץʫʰʳʥʳש ʝʨʢʽʥ ʜʘʤʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʧ, ʦʥʳש ʪʘʥʳʤʜʳץ 

 ʠʜʘ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘסʘץ ʣײʳʪʪʘʣʫʳ ʪʠʽʩ. ɹסʘ ʙʘסʦʣʜʘʫץ ʳʥסʫʰʳʣʳסʳʟʳץ

ᴅʟʽʨʣʝʥʛʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ ʧʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʳʥʜʘ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ʙʝʨʽʣʫʽ ʞᴅʥʝ ʦץʫʰʳסʘ ץʦʣʘʡʣʳ 

ʠʥʪʝʨʬʝʡʩ ײץʨʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ϣr ʣʳʤʠʣʳϨ ϨʘϤʠʜʘʩʳ ʤʘʟʤײʥʜʘ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʘʣʛʦʨʠʪʤ, ʢʦʤʘʥʜʘ, 

ʦʨʳʥʜʘʫʰʳ, ʮʠʢʣ, ʰʘʨʪ ʩʠʷץʪʳ סײʳʤʜʘʨʜʳס שʳʣʳʤʠ ʥʝʛʽʟʜʝʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. ɹײʣ ץʘסʠʜʘ ɺʘʩʠʣʠʡ ɼʘʚʳʜʦʚ ײʩʳʥסʘʥ ʜʘʤʳʪʘ ʦץʳʪʫ ʪʝʦʨʠʷʩʳʤʝʥ 

ʩʘʙʘץʪʘʩ ʢʝʣʝʜʽ. ɸʪʘʣסʘʥ ץʘסʠʜʘ ʦץʫ ײץʨʘʣʳʥʜʘ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

 ʨʳʩײʜ שʡʝʣʽ ʙʝʨʽʣʫʽ ʞᴅʥʝ ʪʝʨʤʠʥʜʝʨʜʽװʡʝʥʝ ʦʪʳʨʳʧ ʞװʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʛʝ ʩס

 .ʳʣʳ ʢᴇʨʽʥʽʩ ʪʘʧʪʳץʦʣʜʘʥʳʣʫʳ ʘʨץ

ɹ̔ ʨʽʟʜʽʣʽʢ ϨʘϤʠʜʘʩʳ ʦץʫ ʤʘʟʤײʥʳʥ ץʘʨʘʧʘʡʳʤʥʘʥ ʢװʨʜʝʣʽʛʝ ץʘʨʘʡ ʙʽʨʪʽʥʜʝʧ 

 ʠʜʘ ɾʘʥ ʇʠʘʞʝ ʢʦʛʥʠʪʠʚʪʽʢ ʜʘʤʫ ʪʝʦʨʠʷʩʳʤʝʥסʘץ ʣײʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ɹײץ

ʥʝʛʽʟʜʝʣʝʜʽ. ɾײʤʳʩ ʜᴅʧʪʝʨʽʥʜʝʛʽ ʪʘʧʩʳʨʤʘʣʘʨ ײץʨʳʣʳʤʳʥʜʘ ʘʣʜʳʤʝʥ 

 ץʨʜʝʣʽ ʣʦʛʠʢʘʣʳװʘʨʘʧʘʡʳʤ ʢʦʤʘʥʜʘʣʘʨ, ʢʝʡʽʥ ʘʣʛʦʨʠʪʤʜʝʨ, ʦʜʘʥ ᴅʨʽ ʢץ



38 

 

 ʟʝʛʝ ʘʩʫʳʥװʞ שʠʜʘʥʳסʘץ ʩʳʥʳʣʫʳ ʦʩʳײ ʽʤʝʥשʢʝʟʝ-שʨʳʣʳʤʜʘʨ ʢʝʟʝײץ

ʢᴇʨʩʝʪʝʜʽ. 

ɾϮʡʝʣʽʣʽʢ ϨʘϤʠʜʘʩʳ ʙʽʣʽʤ ʤʘʟʤײʥʳʥʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘ, ʪײʪʘʩ ʞװʡʝ 

ʨʝʪʽʥʜʝ ײץʨʳʣʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ɹײʣ ץʘסʠʜʘ ʜʘ ɺʘʩʠʣʠʡ ɼʘʚʳʜʦʚ ʝשʙʝʢʪʝʨʽʥʜʝʛʽ 

ʞװʡʝʣʽ ʞᴅʥʝ ʜʘʤʳʪʘ ʦץʳʪʫ ʠʜʝʷʣʘʨʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʪʝʨ ᴇʟʘʨʘ ʢʽʨʽʢʪʽʨʽʣʽʧ ʙʝʨʽʣʝʜʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʙʘʨʣʳץ ʦץʫ ײץʨʘʣʜʘʨʳ (ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ, 

ʞײʤʳʩ ʜᴅʧʪʝʨʽ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ) ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘ ץʘʨʘʩʪʳʨʳʣʳʧ, ʙʽʨʪײʪʘʩ 

ᴅʜʩ̔ʪʝʤʝ ʨʝʪʽʥʜʝ ײץʨʳʣʜʳ. 

ʄʘʟʤϰʥʥʳϬ ʦϨʳʪʫ ʤʘϨʩʘʪʪʘʨʳʥʘ ʩϸʡʢʝʩʪʽʛʽ ϨʘϤʠʜʘʩʳ ʦץʫ ʤʘʟʤײʥʳʥʳש 

ʥʝʛʽʟʛʽ ʤʘץʩʘʪץʘ, ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ  

ʙʘסʳʪʪʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹײʣ ץʘסʠʜʘ ɼʞʘʥʥʝʪ ʋʠʥʛ ײʩʳʥסʘʥ ʝʩʝʧʪʝʫ 

ʦʡʣʘʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʙʘʨʣʳץ 

ʪʘʧʩʳʨʤʘʣʘʨ ʦʩʳ ʤʘץʩʘʪץʘ ʙʘסʳʪʪʘʣʳʧ ײץʨʘʩʪʳʨʳʣʜʳ. 

ɾʝʢʝ ʜʘʨʘ ʦϨʳʪʫ ϨʘϤʠʜʘʩʳ ᴅʨ ʦץʫʰʳʥʳץ שʘʙʽʣʝʪʽ ʤʝʥ ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥ 

ʝʩʢʝʨʫʜʽ ʢᴇʟʜʝʡʜʽ. ɹײʣ ץʘסʠʜʘ ʃʝʚ ɺʳʛʦʪʩʢʠʡ çʞʘץʳʥ ʜʘʤʫ ʘʡʤʘסʳè 

ʪײʞʳʨʳʤʜʘʤʘʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫʜʘ ʜʘ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝ ʙʝʨʽʣʫʽ ʞᴅʥʝ 

ʦץʫʰʳʥʳש ᴇʟ ץʘʨץʳʥʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʤװʤʢʽʥʜʽʛʽ ʦʩʳ ץʘסʠʜʘʥʳש ʞװʟʝʛʝ 

ʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ϧʦʣʞʝʪʽʤʜʽʣʽʢ ʞϸʥʝ ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ ϨʘϤʠʜʘʩʳ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʝʜʽ. ɹײʣ 

 שʽʥʽשʪʳ ʦʧʝʨʘʮʠʷʣʘʨ ʢʝʟʝץʙʝʢʪʝʨʽʥʜʝ ʜᴅʣʝʣʜʝʥʛʝʥ ʥʘשʠʜʘ ɾʘʥ ʇʠʘʞʝ ʝסʘץ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ɾײʤʳʩ ʜᴅʧʪʝʨʽ ʤʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘסʳ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʢᴇʨʥʝʢʽ, ץʳʩץʘ ᴅʨʽ ʪװʩʽʥʽʢʪʽ ʪװʨʜʝ ʙʝʨʽʣʫʽ ʦʩʳ ץʘסʠʜʘʥʳש 

ʞװʟʝʛʝ ʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʂϺʨʥʝʢʽʣʽʢ ϨʘϤʠʜʘʩʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ɹײʣ 

 ʳʪʫ ʠʜʝʷʣʘʨʳʤʝʥץʳʣʳ ʦץʘʥ ʢᴇʨʥʝʢʽʣʽʢ ʘʨסʩʳʥײ ʠʜʘ ʗʥ ɸʤʦʩ ʂʦʤʝʥʩʢʠʡסʘץ

ʥʝʛʽʟʜʝʣʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʥʘץʪʳ ʤʳʩʘʣʜʘʨסʘ (ʢʝʩʪʝʣʝʨ, ʩʫʨʝʪʪʝʨ, 

ʜʝʤʦʩʪʨʘʮʠʷʣʘʨ) ʥʝʛʽʟʜʝʣʛʝʥ. ʆʣʘʨʜʳ ʦץʫʰʳʣʘʨ ʪʝʢ ʢᴇʨʫ ʘʨץʳʣʳ סʘʥʘ ʝʤʝʩ, 

 שʫʰʳʣʘʨʜʳץʠʜʘ ʦסʘץ ʣײʘʙʳʣʜʘʡʜʳ. ɹץ ʳʣʳ ʜʘץʦʣʤʝʥ ʩʝʟʽʤʜʝʨ ʘʨץ ʠʤʳʣ ʤʝʥץ

ʪװʩʽʥʽʛʽʥ ʙʘʡʳʪʘʜʳ, ʙʘץʳʣʘʫ ʤʝʥ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ.  

ʄϸʜʝʥʠ ʩϸʡʢʝʩʪʽʢ ϨʘϤʠʜʘʩʳ ʦץʫ ʤʘʟʤײʥʳʥ ʦץʫʰʳʥʳש ʤᴅʜʝʥʠ ʦʨʪʘʩʳʤʝʥ, 

 ʡʝʩʽʤʝʥװʪʘʨ ʞץʥʜʳʣʳײץ שʘʤʥʳסʦץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʞᴅʥʝ ץʣʪʪʳײ

ʙʘʡʣʘʥʳʩʪʳʨʘ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ɹײʣ ץʘסʠʜʘ ʧʝʜʘʛʦʛʠʢʘʜʘ ʘʣסʘʰ ʨʝʪ 

ɸʜʦʣʴʬ ɼʠʩʪʝʨʚʝʛ ʝשʙʝʢʪʝʨʽʥʜʝ ʥʝʛʽʟʜʝʣʛʝʥ. נʘʣʳʤ ʤᴅʜʝʥʠʝʪ ʧʝʥ ʪᴅʨʙʠʝʥʽש 

ᴇʟʘʨʘ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʳʥ ʘʪʘʧ ʢᴇʨʩʝʪʝ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳ ʪײʣסʘʥʳש 

ᴇʤʽʨ ʩװʨʝʪʽʥ ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ ʦʨʪʘʩʳʥʘ ʩᴅʡʢʝʩ ײץʨʳʣʫʳ ʪʠʽʩ ʝʢʝʥʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙײʣ ץʘסʠʜʘ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʘ ײʣʪʪʳץ ʤʘʟʤײʥ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʥʝʤʽʩ ʧʝʜʘʛʦʛʳ ʌʨʠʜʨʠʭ ɸʜʦʣʴʬ ɼʠʩʪʝʨʚʝʛʪʽש 

ʝשʙʝʛʽʥʝ ʥʝʛʽʟʜʝʛʝʥ ʤᴅʜʝʥʠʝʪʢʝ ʩᴅʡʢʝʩʪʽʢ ץʘסʠʜʘʩʳʥ ʝʩʢʝʨʫ ץʘʞʝʪ. ɸʪʘʣסʘʥ 

 ʤᴅʜʝʥʠ שʘʤʳʥʳסʦץ ʨʛʝʥװᴇʤʽʨ ʩ שʫʰʳʥʳץʜʝʨʽʩʽ ʦװ ʫ-ʪᴅʨʙʠʝץʘ ʩᴅʡʢʝʩ ʦסʠʜʘסʘץ

ʜʝשʛʝʡʽʥ, ʜᴅʩʪװʨʣʝʨʽʥ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ-ʪʘʨʠʭʠ ʞʘסʜʘʡʣʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ 



39 

 

 ʫʰʳ ᴇʤʽʨץʫ ʤʘʪʝʨʠʘʣʳ ʦץʠʜʘ ʙʦʡʳʥʰʘ ʦסʘץ ʣײʡʳʤʜʘʩʪʳʨʳʣʫʳ ʪʠʽʩ [57]. ɹײ

ʩװʨʽʧ ʦʪʳʨסʘʥ ʘʡʤʘץʪʳש ʤᴅʜʝʥʠʝʪʽʤʝʥ, ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʳʤʝʥ, ʪײʨʤʳʩ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʪʠʽʩ. ʄʳʩʘʣʳ, 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʪʘʧʩʳʨʤʘʣʘʨʳʥʜʘ 

 ʘʪʳ ʥʝʤʝʩʝ ʘʫʳʣ ʤʝʥסʡʳʤʜʘʨʳ, ʪʘʙʠײʙ ץʨʤʳʩʪʳײʦʡʳʥʜʘʨʳ, ʪ ץʣʪʪʳײ שʪʳץʘʟʘץ

 ʧᴅʥʛʝ ʜʝʛʝʥ שʫʰʳʥʳץʜʘʷʪʪʘʨ ʧʘʡʜʘʣʘʥʳʣʩʘ, ʦסʘʪʳʩʪʳ ʞʘץ ʘʣʘ ᴇʤʽʨʽʥʝץ

 ,ʙʦʣʫʳ שʥʥʳײʪʽʣʽʥʜʝʛʽ ʤʘʟʤ ץʘʟʘץ ʦʨʪʘʜʘ ץʳ ʘʨʪʘʜʳ. ʎʠʬʨʣʳסʫʰʳʣʳסʳʟʳץ

 שʫʰʳʥʳץʦʣʜʘʥʫ ʦץ ʽʨʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽשʢʝʡʽʧʢʝʨʣʝʨʜʽ, ᴇ ץʣʪʪʳײ

ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʞʘץʳʥʜʳץ ʩʝʟʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰʪʘ ʪʠʽʤʜʽ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ï 

ʢᴇʨʥʝʢʽʣʽʢ ץʘסʠʜʘʩʳʥʳש ʙʘʩʳʤʜʳסʳ. ʈʦʙʦʪʪʳײץ שʨʳʣʳʤʳʥ ʢᴇʟʙʝʥ ʢᴇʨʫ, 

ʙᴇʣʰʝʢʪʝʨʜʽ ץʦʣʤʝʥ ײʩʪʘʧ ʞʠʥʘץʪʘʫ ʞᴅʥʝ ץʦʟסʘʣʳʩ ʥᴅʪʠʞʝʩʽʥ ʙʽʨʜʝʥ ʙʘʡץʘʫ 

ʦץʫʰʳʣʘʨʜʳץ שʘʙʳʣʜʘʫʳʥ, ʝʣʝʩʪʝʪʫʽʥ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ 

 ʧʨʦʬʝʩʩʦʨʳ שʘʣʳʤ, ʊʘʬʪʩ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽס ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. ɸʤʝʨʠʢʘʣʳץ

ʄʘʨʠʥʘ ʋʤʘʰʠ ɹʝʨʩ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽ ץʦʣʜʘʥʳʣסʘʥ ʩʘʙʘץʪʘʨʜʘ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʦץʫ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʪʘʥʳʤʜʳץ 

 ʣײʪʘʡ ʘʨʪʘʪʳʥʳʥ ᴇʟ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʢᴇʨʩʝʪʢʝʥ. ɹץʳ ʘʡʪʘʨʣʳסʫʰʳʣʳסʳʟʳץ

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʢᴇʨʥʝʢʽ-ᴅʨʝʢʝʪʪʽʢ ʩʠʧʘʪʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʢʝ ʩʘʡ ʝʢʝʥʽʥ 

ʜᴅʣʝʣʜʝʡʜʽ. 

ʆʡʳʥ ï ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʩᴅʡʢʝʩ ʞʝʪʝʢʰʽ 

ʽʩ-ᴅʨʝʢʝʪ ʪװʨʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥ (ʞʘʨʳʩ, 

ʪʘʧʩʳʨʤʘ, ʩʶʞʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʨʝʢʝʪʪʝʨ) ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʦץʫ 

-ʧʘʣ ʞʘʩʘʡʜʳ. ʉʘʥץʘʪʳʩʫʳʥʘ ʳץ ʳʜʘʥ ʙʝʣʩʝʥʜʽסʨײʪ ץʜʝʨʽʩʽʥʝ ʵʤʦʮʠʦʥʘʣʜʳװ

ɼʠʝʛʦʜʘ ʂʘʣʠʬʦʨʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽץ שʘʫʳʤʜʘʩʪʳʨʳʣסʘʥ ʧʨʦʬʝʩʩʦʨʳ ʕʤʠ 

ʕʛʫʯʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦʡʳʥסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ ʢʦʥʪʝʢʩʽʥʜʝ ץʘʨʘʩʪʳʨʳʧ, 

ʦʥʳש ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ ʤʦʪʠʚʘʮʠʷ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץʪʳ 

ʘʨʪʪʳʨʫʜʘסʳ ᴅʣʝʫʝʪʽʥ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʦʥʳ ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽ ʽʩ-ᴅʨʝʢʝʪʽʥ 

 .ʨʘʣʳ ʨʝʪʽʥʜʝ ʥʝʛʽʟʜʝʡʜʽײץ ʳʪʫץʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ ʦװʘ ʤסʡʳʤʜʘʩʪʳʨʫײ

ʄײʥʜʘʡ ᴅʜʽʩʪʝ ʦץʫ ʪʘʧʩʳʨʤʘʩʳ ʙʘʣʘ װʰʽʥ ʤʽʥʜʝʪ ʝʤʝʩ, ץʳʟʳץʪʳ ᴅʨʝʢʝʪ ʨʝʪʽʥʜʝ 

 .ʘʙʳʣʜʘʥʘʜʳץ

 ʞʳʨʳʤʜʘʨ ʨʘʩʪʘʣʘʜʳ. ʅ. ʂʝʨʽʤʙʘʝʚײʣ ʪײʟʝʨʪʪʝʫʣʝʨʜʝ ʜʝ ʙ ץʩʪʘʥʜʳץʘʟʘפ

ʞᴅʥʝ ʦʥʳס שʳʣʳʤʠ ײʞʳʤʳʥʳש ʟʝʨʪʪʝʫ ץʦʨʳʪʳʥʜʳʣʘʨʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʦץʫ װʜʝʨʽʩʽʥʝ ʝʥʛʽʟʫ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʦʥʣʘʡʥ ʦץʫ ʙʘʨʳʩʳʥʜʘ ʝʩʝʧʪʽʢ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫסʘ ʦש ʳץʧʘʣ 

ʝʪʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ [58]. ɸʣ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʪᴅʞʽʨʠʙʝʣʽʢ-ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽש ʣʦʛʠʢʘʣʳץ 

ʦʡʣʘʫʜʳ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʜʝʨʙʝʩ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʳץʧʘʣ ʝʪʝʜʽ. ɹײʣ ʘʡʪʳʣסʘʥʜʘʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʪʝʢ 

ʤʘʟʤײʥʜʳץ ʝʤʝʩ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʜʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽʥ ʘʡץʳʥʜʘʡʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳץ שʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩʪʝʨʽ ʢᴇʨʥʝʢʽʣʽʢʢʝ 

ʩװʡʝʥʫ, ʦʡʳʥ ʘʨץʳʣʳ ײʡʳʤʜʘʩʪʳʨʫ, ᴅʨʝʢʝʪ ʧʝʥ ײץʨʘʩʪʳʨʫסʘ ʥʝʛʽʟʜʝʫ ï 

ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʜʘʤʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ 

 ʥʝʤʝʩʝ ץʳʪʫʜʳ ʢʝʟʜʝʡʩʦץʣ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰʪʘ ʦײʡʣʝʩʝʜʽ. ɹװ



40 

 

ʬʦʨʤʘʣʴʜʳ ʞʘשʘʣʳץ ʝʤʝʩ, ʞʘʩ ʝʨʝʢʰʝʣʽʢʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪײʨסʳʜʘʥ ʪʠʽʤʜʽ װʜʝʨʽʩ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. ɸʣʘʡʜʘ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫʜʳש ʥᴅʪʠʞʝʣʽʣʽʛʽ ʪʝʢ ᴅʜʽʩʪʝʨʤʝʥ ʰʝʢʪʝʣʤʝʡ, 

ʦץʫʰʳʣʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʘʤʫʳ, ʤʦʪʠʚʘʮʠʷʩʳ ʞᴅʥʝ ʦץʫ ᴅʨʝʢʝʪʽʥ 

 .ʳʟ ʙʘʡʣʘʥʳʩʪʳסʡʳʤʜʘʩʪʳʨʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʪʳײ

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʤʝʤʣʝʢʝʪʪʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ץʘʪʳʩʪʳ 

ʨʝʩʤʠ ײʩʪʘʥʳʤʜʘʨ ץʘʡʪʘ ץʘʨʘʩʪʳʨʳʣʳʧ, ʦʥʳ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʝʥʛʽʟʫ 

ʙʘסʳʪʳʥʜʘ ʝʣʝʫʣʽ ʞײʤʳʩʪʘʨ ʘʪץʘʨʳʣʫʜʘ. ʂʝʡʙʽʨ ʝʣʜʝʨʜʝ ʙײʨʳʥ װʡʽʨʤʝ ʥʝʤʝʩʝ 

 שʛʽʥʜʝ ʥʝʛʽʟʛʽ ʧᴅʥʜʝʨʜʽװʨʛʽʟʽʣʛʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙװʨʝʪʽʥʜʝ ʞ ץʦʩʳʤʰʘ ʩʘʙʘץ

ʤʘʟʤײʥʳʥʘ ʝʥʛʽʟʽʣʽʧ, ʦʥʳ ʦץʳʪʫ ʞʦסʘʨʳ ʩʳʥʳʧʪʘʨʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʙʘʩʪʘʫʳʰ 

ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥ ʜʝ ץʘʤʪʠ ʙʘʩʪʘʜʳ. ɹײʣ װʨʜʽʩ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʞװʡʝʣʽ ᴅʨʽ 

 ʞʘʩʘʣʳʧ, ʙʽʣʽʤ ʙʝʨʫ שʜʘʨʣʘʤʘʣʘʨʜʳסʘʥ ʘʨʥʘʡʳ ʙʘסʘ ʘʨʥʘʣסʳʪʫץʟʜʽʢʩʽʟ ʦװ

ʪᴅʞʽʨʠʙʝʩʽʥʝ ʝʥʛʽʟʽʣʫʽʤʝʥ ץʘʪʘʨ ʞװʨʫʜʝ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʘʣסʘʰʳʥʜʘ ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʠʥʞʝʥʝʨʣʽʢ ʧᴅʥ ʨʝʪʽʥʜʝ 

 ʨʘʣ ʨʝʪʽʥʜʝײץ ץʳʪ ᴇʪʝ ʙʽʣʽʤ ʙʝʨʫ ʢʦʥʪʝʢʩʪʽʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץʘʣʳʧʪʘʩʳʧ, ʫʘץ

ʝʥʜʽ. ɹʘʩʪʘʧץʳʜʘ ʨʦʙʦʪʪʘʨ ᴇʥʝʨʢᴅʩʽʧ ʧʝʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʩʘʣʘʩʳʥʘ ʙʘסʳʪʪʘʣʩʘ, 

ʍʍ סʘʩʳʨʜʳש ʦʨʪʘʩʳʥʜʘ ʦʣʘʨ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʝ ʳץʧʘʣʜʘʩʫסʘ ʤװʤʢʽʥʜʽʢ 

ʘʣסʘʥ. ɹײʣ װʨʜʽʩ ʦץʫʰʳʣʘʨʜʳש ʧʨʘʢʪʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫסʘ 

ʞʘסʜʘʡ ʞʘʩʘʜʳ, ʷסʥʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣʳʤʥʘʥ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʘʡʥʘʣʜʳ. 

 ʡʝʩʽʥʜʝװʙʽʣʽʤ ʙʝʨʫ ʞ שʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳנ

 ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʪʽʢ ʪʝʦʨʠʷʩʳ שʙʘʩʪʘʫʳ ʨʝʪʽʥʜʝ ʉ. ʇʝʡʧʝʨʪʪʽ שʦʣʜʘʥʳʣʫʳʥʳץ

ʤʝʥ LOGO ʪʽʣʽ ʪᴅʞʽʨʠʙʝʩʽ ʞʠʽ ʘʪʘʣʘʜʳ. ʉ. ʇʝʡʧʝʨʪʪʽש ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʨʦʙʦʪʪʘʨ 

ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫ ײץʨʘʣʜʘʨʳ ʙʘʣʘʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞᴅʥʝ 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥʳʥ ʘʡʪʘʜʳ. ɹײʣ ʙʘסʳʪ ʢʝשʽʥʝʥ 

ʪʘʥʳʣסʘʥ ʘʣסʘʰץʳ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳʥʳש ʙʽʨʽ  ʃʆɻʆ ʊʘʩʙʘץʘ                      

ʉ. ʇʝʡʧʝʨʪʪʽש ʬʠʣʦʩʦʬʠʷʩʳʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ: ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʞᴅʥʝ ʨʦʙʦʪ ײץʨʘʩʪʳʨʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ᴇʟ ʙʽʣʽʤʜʝʨʽʥ ʧʨʘʢʪʠʢʘʜʘ ʧʘʡʜʘʣʘʥʘ 

ʘʣʜʳ ʞᴅʥʝ ʙײʣ ʙʽʣʽʤʥʽש ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʨʝʪʽʥʜʝ ʠʥʪʝʛʨʘʮʠʷʣʘʥʫʳʥʘ ʞʦʣ 

ʘʰʪʳ [59]. 

 ʘʟʽʨʛʽץ ʡʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘװʙʽʣʽʤ ʙʝʨʫ ʞ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʫʘץʳʪʪʘ ʥʝʛʽʟʽʥʝʥ ʞʝʢʝʤʝʥʰʽʢ ʤʝʢʪʝʧʪʝʨʜʝ ץʦʩʳʤʰʘ ʢʫʨʩ ʪװʨʽʥʜʝ ʥʝʤʝʩʝ 

çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʽײץ שʨʘʤʳʥʜʘסʳ ʙᴇʣʽʤ ʨʝʪʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ 

3-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʢʝʣʪʽʨʽʣʛʝʥ. ɸʪʘʣסʘʥ ʧᴅʥ ʘʷʩʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘʥ ʙʘʩʪʘʧ ʦץʳʪʫ ץʘʨʘʩʪʳʨʳʣʳʧ, ʦץʫʰʳʣʘʨʜʳש ʘʣסʘʰץʳ 

ʪʝʭʥʠʢʘʣʳץ ʪװʩʽʥʽʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫʜʝ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ װʡʨʝʪʫʜʽש ᴇʟʝʢʪʽʣʽʛʽ ʞʳʣ ʩʘʡʳʥ ʘʨʪʳʧ 

ʢʝʣʝʜʽ. ɹײʣ, ʝש ʘʣʜʳʤʝʥ, ʞʘʩ ʙʫʳʥʜʳ ʝʨʪʝ ʞʘʩʪʘʥ ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʢʝ 

ʙʝʡʽʤʜʝʫʤʝʥ ץʘʪʘʨ, ʦʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ 

ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʦץʫʰʳʣʘʨʜʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ, ʩʳʥʠ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. ɹײʣ ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʽʩ-ʰʘʨʘʣʘʨ 

ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʝ ץʘʨʘסʘʥʜʘ ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʘʨʪʪʳʨʘʜʳ. 
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ʂʝʩʪʝ 3 - çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽ ʘʷʩʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥʽש 

ʪʘץʳʨʳʧʪʘʨʳ ʤʝʥ ʦץʫ ʞװʢʪʝʤʝʩʽʥʽש ʢᴇʣʝʤʽ 

 
ʉʳʥʳʧ ɹᴇʣʽʤ ʊʘץʳʨʳʧʪʘʨ 

1 ʩʳʥʳʧ 

(8 ʩʘסʘʪ) 
ɹʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʝʛʽ ʨʦʙʦʪʪʘʨ 

Ä10. ʈʦʙʦʪʧʝʥ ʘʣסʘʰץʳ ʪʘʥʳʩʫʳʤ 

Ä11. ʈʦʙʦʪץʘ ʘʨʥʘʣסʘʥ ʧʨʦʛʨʘʤʤʘ 

Ä12. ʈʦʙʦʪʪʳש ʙʝʣʛʽʣʽ ʙʽʨ ʞʳʣʜʘʤʜʳץʪʘסʳ 

 ʘʣʳʩʳסʦʟץ

Ä13. ʈʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳ 

Ä14. ɾװʨʝʪʽʥ ʨʦʙʦʪ. ɾʦʙʘʣʳץ ʞײʤʳʩ 

Ä15. ʈʦʙʦʪʪʳש ʘʣסʘ, ʘʨʪץʘ ʞʳʣʞʫ ץʦʟסʘʣʳʩʳ 

Ä16. ʃʘʙʠʨʠʥʪ 

Ä17. ʃʘʙʠʨʠʥʪʪʝʥ ʰʳסʫ 

2 ʩʳʥʳʧ 

(13 

ʩʘסʘʪ) 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ: ʜʘʪʯʠʢʪʝʨ 

Ä22. ʈʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳ 

Ä23. ʈʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ʧʨʦʛʨʘʤʤʘʣʘʫ 

Ä24. ʈʦʙʦʪץʘ ʘʨʥʘʣסʘʥ ʧʨʦʛʨʘʤʤʘʥʳ ʽʩʢʝ ץʦʩʫ 

Ä25. ʈʦʙʦʪץʘ ʘʨʥʘʣסʘʥ ʜʳʙʳʩ 

Ä26. ʇʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩ 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ: çɹʠʣʝʡʪʽʥ 

ʨʦʙʦʪè ʞʦʙʘʩʳ 

Ä27. ɾʦʙʘ ʜʝʛʝʥʽʤʽʟ ʥʝ? 

Ä28. ɾʦʙʘ ʠʜʝʷʩʳʥʳש ʤᴅʪʽʥʽʥ ʪʝʨʫ ʞᴅʥʝ 

ʨʝʜʘʢʮʠʷʣʘʫ 

Ä29. ʇʨʦʛʨʘʤʤʘʣʘʨ ʘʨʘʩʳʥʜʘ ʤᴅʣʽʤʝʪ ʘʣʤʘʩʫ  

Ä30. ɾʦʙʘ ʞʘʩʘʫ ʘʣʛʦʨʠʪʽʤʽʤʝʥ ʪʘʥʳʩʫ 

Ä31. çɹʠʣʝʡʪʽʥ ʨʦʙʦʪè ʞʘʩʘʫ 

Ä32. çɹʠʣʝʡʪʽʥ ʨʦʙʦʪè ʧʨʦʛʨʘʤʤʘʩʳ 

Ä33-34 ɾʦʙʘʥʳ ץʦʨסʘʫ 

3 ʩʳʥʳʧ 

(10 

ʩʘסʘʪ) 

ʈʦʙʦʪʪʝʭʥʠʢʘ. ɾʦʙʘ 

Ä17. Word ʤᴅʪʽʥʜʽʢ ʨʝʜʘʢʪʦʨʳ 

Ä18. ɾʦʙʘסʘ ʘʨʥʘʣסʘʥ ʠʜʝʷ 

Ä19. ײפʞʘʪʪʳ ʨᴅʩʽʤʜʝʡʤʽʟ 

Ä20. ʄᴅʪʽʥʜʝʛʽ ʠʣʣʶʩʪʨʘʮʠʷʣʘʨ 

Ä21. ʂʦʤʧʴʶʪʝʨʜʝ ʞᴅʥʝ ײץʞʘʪʪʘ ʘץʧʘʨʘʪ ʽʟʜʝʫ 

Ä22-23. ʈʦʙʦʪʪʳש çץʦʣʳʥʳשè ץʦʟסʘʣʳʩʳ 

Ä24. ʎʠʢʣ ʙʣʦʛʳ 

Ä25. çʈʦʙʦʪ-ʪʘʟʘʨʪץʳʰè ʞʘʩʘʫ 

Ä26. ʐʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ 

4 ʩʳʥʳʧ 

(7 ʩʘסʘʪ) 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ. ʃʘʙʠʨʠʥʪ 

ʞᴅʥʝ ʢʝʛʝʣʴʨʠʥʛ 

Ä9. ʊװʩ ʜʘʪʯʠʛʽ 

Ä10. ɹʘסʜʘʨʰʘʤ-ʨʦʙʦʪ 

Ä11. ʋʣʴʪʨʘʜʳʙʳʩ ʜʘʪʯʠʛʽ 

Ä12. ʋʣʴʪʨʘʜʳʙʳʩ ʜʘʪʯʠʛʽ. ɾʦʙʘ ײץʨʫ 

Ä13. ʃʘʙʠʨʠʥʪʪʝʥ ʰʳסʫ 

Ä14. ʂʝʛʝʣʴʨʠʥʛ 

Ä15. ʂʝʛʝʣʴʨʠʥʛ. ɾʦʙʘ ײץʨʫ 

 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ װʰʽʥ ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʝʨʝʢʰʝ ʤᴅʥʛʝ ʠʝ. ʄײʥʜʘʡ 

ᴅʜʽʩʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʦʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞʝשʽʣ ץʘʙʳʣʜʘʫʳʥʘ ʞᴅʥʝ 
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ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʙʽʣʽʤʜʽ ʤʝשʛʝʨʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ᴅʣʝʤʜʽʢ ʟʝʨʪʪʝʫ ᴅʜʝʙʠʝʪʽʥʜʝ 

ʢʦʥʩʪʨʫʢʪʠʚʠʟʤ, ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ ʪʝʦʨʠʷ ʞᴅʥʝ ʞʦʙʘʣʳץ ᴅʜʽʩ ץʘסʠʜʘʪʪʘʨʳ 

ʥʝʛʽʟʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʳʩʘʣʳ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʽʣʽʤ ʙʝʨʫ ʞʦʙʘʣʘʨʳ 

ɾ.ʇʠʘʞʝʥʽש ʢʦʥʩʪʨʫʢʪʠʚʠʟʤ ʞᴅʥʝ ʃ.ʉ. ɺʳʛʦʪʩʢʠʡʜʽש ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ 

ʪʝʦʨʠʷʣʘʨʳʤʝʥ װʡʣʝʩʝʜʽ, ʙײʣ ʙʘʣʘʥʳש ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ʙʽʣʽʤ 

 .ʘʣʳʧʪʘʩʫʳʥ ʙʘʩʘ ʢᴇʨʩʝʪʝʜʽץ

1970-1980 ʞʳʣʜʘʨʳ ʨʦʙʦʪʪʘʨ ʤʝʥ ʨʦʙʦʪʪʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ ʦץʫ ʧʨʦʮʝʩʽʥʝ 

 ʜʘʨʣʘʤʘʣʘʥʘʪʳʥסʘʥ LOGO ʪʽʣʽʥʜʝ ʙʘסʦʩʳʣʘ ʙʘʩʪʘʜʳ. ʄʳʩʘʣʳ, MIT-ʜʝ ʞʘʩʘʣץ

ʊʘʩʙʘץʘ ʨʦʙʦʪʪʘʨʳ ʙʘʣʘʣʘʨסʘ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʜʳ װʡʨʝʪʫʛʝ ʘʨʥʘʣסʘʥ ʘʣסʘʰץʳ 

ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳש ʙʽʨʽ ʙʦʣʜʳ [60]. ɹײʣ ʢʝʟʝשʥʝʥ ʢʝʡʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʨʦʙʦʪʪʘʨ ʢʝשʽʥʝʥ ʪʘʨʘʣʳʧ, ʦץʫ ʤʘץʩʘʪʳʥʜʘ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ץʦʣʜʘʥʳʣʜʳ. 

ʍʍɯ סʘʩʳʨʜʘ ʪʝʭʥʦʣʦʛʠʷʥʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫ 

 ʳʪʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥ ʩʘʣʳʩʪʳʨʤʘʣʳץʦʣʞʝʪʽʤʜʽ ʙʦʣʫʳ ʦץ שʨʘʣʜʘʨʳʥʳײץ

ʪװʨʜʝ ʞʘʩ ײʨʧʘץץʘ ʙʝʡʽʤʜʝʣʛʝʥ ײץʨʘʣʜʘʨ ʤʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨסʘ ʘʣʳʧ ʢʝʣʜʽ. 

 ,(ʡʝʣʝʨʽװʤʳʩʘʣʳ, LEGO- ʥʝʛʽʟʽʥʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞ) ʢʦʥʩʪʨʫʢʪʦʨʣʘʨ ץʨʳʣʳʤʜʳײפ

ʤʠʢʨʦ-ʢʦʥʪʨʦʣʣʝʨʣʝʨ ʞᴅʥʝ ʦץʫסʘ ʳסשʘʡʣʳ ʨʦʙʦʪʪʘʨ ᴅʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝʜʝ ʙʽʣʽʤ 

ʙʝʨʫ װʨʜʽʩʽʥʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʽץ שʘʣʳʧʪʘʩʫʳ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ʢᴇʨʽʥʝʜʽ: 

ʘʣסʘʰʳʥʜʘ ʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʘʥ ʙʘʩʪʘʣʳʧ, ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʪʽʢ ʠʜʝʷʣʘʨ ʘʨץʳʣʳ 

ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʝʥʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ 

ʘʡʥʘʣʜʳ. ɹײʣ ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩʪʝʤʝ ʙװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ ʙʽʣʽʤ ʙʝʨʫ 

ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʢʝץ שʦʣʜʘʥʳʩ ʪʘʙʫʜʘ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ װʡʨʝʪʫ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ 

 ʘʥʜʘ ʽʩ-ᴅʨʝʢʝʪʢʝ, ʪᴅʞʽʨʠʙʝʛʝסʘʨʘץ ʳʪʫʜʘʥץʦ ץʧʘʨʘʪʪʳץʨʣʽ ʘװʜʝʨʽʩʽʥʜʝ ʜᴅʩʪװ

ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩʪʝʨʛʝ ʩװʡʝʥʝʜʽ. נʳʣʳʤʠ 

ʟʝʨʪʪʝʫʣʝʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʦץʫ ʤʘʟʤײʥʳʥʜʘ ʞʦʙʘʣʘʫ, ʤʦʜʝʣʴʜʝʫ, ʦʡʳʥ ʞᴅʥʝ 

ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʫʳ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ, ʙʽʣʽʤʜʽ ʪʝʨʝש ᴅʨʽ ʪײʨʘץʪʳ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʞʝʪʝʢʰʽ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ - ʞʦʙʘʣʳץ ʦץʳʪʫ. ɹײʣ 

ᴅʜʽʩʪʝ ʦץʫʰʳʣʘʨ ʥʘץʪʳ ʙʽʨ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʰʘסʳʥ 

ʞʦʙʘʣʘʨ ʦʨʳʥʜʘʡʜʳ: ץʘʨʘʧʘʡʳʤ ʨʦʙʦʪ-ʤʦʜʝʣʴʜʝʨ ײץʨʘʩʪʳʨʘʜʳ, ץʦʟסʘʣʳʩ 

ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʞʦʙʘʣʘʡʜʳ ʥʝʤʝʩʝ ʙʝʣʛʽʣʽ ʙʽʨ ʤʽʥʜʝʪʪʽ ʦʨʳʥʜʘʡʪʳʥ ײץʨʳʣסʳ 

ʞʘʩʘʡʜʳ. ɾʦʙʘʣʳϨ ϸʜʽʩ ʨʦʙʦʪʦʪʝʭʥʠʢʘʜʘ ʪʝʦʨʠʷ ʤʝʥ ʧʨʘʢʪʠʢʘʥʳ ʙʽʨʽʢʪʽʨʽʧ, 

ʙʘʣʘʥʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ, ʜʝʨʙʝʩʪʽʛʽʥ ʞᴅʥʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. נʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʞʦʙʘʣʳץ ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʞᴅʥʝ 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʪʠʽʤʜʽ ʝʢʝʥʽ ʜᴅʣʝʣʜʝʥʛʝʥ [61]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʜʘ ʢʝץ שʦʣʜʘʥʳʣʘʪʳʥ ʝʢʽʥʰʽ ʤʘשʳʟʜʳ ᴅʜʽʩ ï ʤʦʜʝʣʴʜʝʫ 

ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ-ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ᴅʨʝʢʝʪ. ʆץʫʰʳʣʘʨ ʨʦʙʦʪʪʳײץ שʨʳʣʳʤʳʥ, 

 ,ʛʝʨʝʜʽשʳʣʳ ʤʝץʤʦʜʝʣʴʜʝʨ ʘʨ ץʠʜʘʩʳʥ ʬʠʟʠʢʘʣʳסʘץ ʘʨʫץʘʣʳʩʳʥ ʞᴅʥʝ ʙʘʩסʦʟץ

 ʥʜʘʡ ᴅʜʽʩײʳʣʳ ᴇʟ ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʝʜʽ. ʄץʟʝʪʫ ʘʨװʪʘʧ, ʦʣʘʨʜʳ ʪץʘʪʝʣʝʨʜʽ ʘʥʳץ

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʽʢ ʧʝʜʘʛʦʛʠʢʘסʘ ʥʝʛʽʟʜʝʣʽʧ, ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʽ ʜʘʡʳʥ ʢװʡʽʥʜʝ 

ʝʤʝʩ, ᴇʟ ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ײץʨʘʩʪʳʨʫʳʥʘ ʞʦʣ ʞʘʩʘʡʜʳ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 
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ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫ ᴅʨʝʢʝʪʪʝʨʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫʳʥ, ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʪװʩʽʥʫʽʥ ʞᴅʥʝ 

ʪʝʭʥʠʢʘʣʳץ ʝʣʝʩʪʝʪʫʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʜʘʤʳʪʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ ᴅʜʽʩ ï ʦʡʳʥ ʘʨϨʳʣʳ 

ʦϨʳʪʫ. ɹײʣ ʞʘʩʪʘ ʦʡʳʥ  ʙʘʣʘʥʳש ʥʝʛʽʟʛʽ ʽʩ-ᴅʨʝʢʝʪʽ ʙʦʣסʘʥʜʳץʪʘʥ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʞʘʨʳʩ, ʣʘʙʠʨʠʥʪʪʝʥ ᴇʪʫ, çʨʦʙʦ-ʩʫʤʦè, ʪʘʧʩʳʨʤʘ 

ʦʨʳʥʜʘʫ ʩʠʷץʪʳ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫ ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʢװʰʝʡʪʝʜʽ. 

 ץʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳסʡʳʤʜʘʩʪʳʨʳʣײ ʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥנ

ʪʘʧʩʳʨʤʘʣʘʨ ʙʘʣʘʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש 

ʪʘʙʘʥʜʳʣʳסʳʥ, ʥʘʟʘʨʳʥ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʵʤʦʮʠʦʥʘʣʜʳץ ץʘʪʳʩʫʳʥ 

ʞʦסʘʨʳʣʘʪʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ [62]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʜʘ ʪʘʧʩʳʨʤʘסʘ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ 

ʦץʳʪʫ ʞʝʪʝʢʰʽ ʦʨʳʥ ʘʣʘʜʳ. ʄײʥʜʘ ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳ ʞʠʥʘץʪʘʫ, ץʦʟסʘʣʳʩʳʥ 

ʧʨʦʛʨʘʤʤʘʣʘʫ, ʩʝʥʩʦʨʣʘʨ ʘʨץʳʣʳ ʙʘʩץʘʨʫ ʩʠʷץʪʳ ʥʘץʪʳ ᴅʨʝʢʝʪʪʝʨʜʽ ʢʝʟʝש-

ʢʝʟʝשʤʝʥ ʦʨʳʥʜʘʡʜʳ. ʄײʥʜʘʡ ʧʨʘʢʪʠʢʘʣʳץ-ʙʘסʜʘʨʣʳ ᴅʜʽʩ ʦץʫʰʳʣʘʨʜʳש 

ʪʝʭʥʠʢʘʣʳץ ʦʡʣʘʫʳʥ, ʘʣʛʦʨʠʪʤʜʽʢ ʪװʩʽʥʽʛʽʥ ʞᴅʥʝ ץײʳʧʪʳʣʳץ ʧʝʥ ʪʘʙʘʥʜʳʣʳץ 

ʩʠʷץʪʳ ʪײʣסʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʘʜʳ. נʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʪᴅʞʽʨʠʙʝʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ ʞᴅʥʝ ʪʘʧʩʳʨʤʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ 

ʦץʳʪʫʜʘ ʙʽʣʽʤʥʽץ שʦʣʜʘʥʙʘʣʳ ʩʠʧʘʪ ʘʣʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʘʪʘʧ ᴇʪʽʣʝʜʽ [63]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʪʳʥ ʪʘס r ʙʽʨ ᴅʜʽʩ ï 

ʪʦʧʪʳϨ ʞϰʤʳʩ ʧʝʥ ʳʥʪʳʤʘϨʪʘʩʪʳϨʪʘ ʦϨʳʪʫ. ʆץʫʰʳʣʘʨ ʰʘסʳʥ ʪʦʧʪʘʨʜʘ 

ʙʽʨʣʝʩʽʧ ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʘʜʳ, ʙʘסʜʘʨʣʘʤʘʩʳʥ ʪʘʣץʳʣʘʡʜʳ ʞᴅʥʝ ʦʨʪʘץ ʰʝʰʽʤ 

 ʘʪʳʥʘʩ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢץ-ʘʨʳʤץ ʣ ᴇʟʘʨʘ ᴅʨʝʢʝʪ ᴅʣʝʫʤʝʪʪʽʢײʘʙʳʣʜʘʡʜʳ. ɹץ

ʜʘסʜʳʣʘʨ ʞᴅʥʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʩʝʟʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

 ʪʝʢ שʫʰʳʣʘʨʜʳץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʨʣʝʩʢʝʥ ʽʩ-ᴅʨʝʢʝʪ ʦסʘʣʳʤʜʘʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘנ

ʪʝʭʥʠʢʘʣʳץ ʝʤʝʩ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʜʘʤʫʳʥʘ ʜʘ ʦש ᴅʩʝʨ 

ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ [64]. 

ɹʘʩʪʘʫʳʰ ʙʫʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʠʥʥʦʚʘʮʠʷʣʳץ 

ᴅʜʽʩʪʝʨ ᴅʨʪװʨʣʽ ʙʘסʳʪʪʘʨʜʳ ץʘʤʪʠʜʳ. ɾʦʙʘʣʳץ ʞᴅʥʝ ʦʡʳʥ ʘʨץʳʣʳ ʦץʳʪʫ 

ʙʘʣʘʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʩʝ, ʧʨʘʢʪʠʢʘʣʳץ-ʙʘסʜʘʨʣʳ 

ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨ ʦʣʘʨʜʳש ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ 

ʦʡʣʘʫʳʥ ʜʘʤʳʪʘʜʳ. ɸʣ ʪʦʧʪʳץ ʞײʤʳʩ ʦץʫʰʳʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ץʘʨʳʤ-

 ʳʣʳץʦʣʜʘʥʫ ʘʨץ ʘʡʪʘʜʳ. ɼʝʤʝʢ, ʦʩʳ ᴅʜʽʩʪʝʨʜʽ ʢʝʰʝʥʜʽסʜʳʣʘʨʳʥ ʥʳסʘʪʳʥʘʩ ʜʘץ

ʦץʫʰʳʣʘʨʜʳש ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳץ שʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩʽ ï  ʞʦʙʘʣʳץ, ʦʡʳʥ 

ʘʨץʳʣʳ, ʤʦʜʝʣʴʜʝʫ, ʧʨʘʢʪʠʢʘʣʳץ-ʙʘסʜʘʨʣʳ ʞᴅʥʝ ʳʥʪʳʤʘץʪʘʩʪʳץץʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

ɹײʣ  ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʪʘʥʳʤʜʳץ, ʰʳסʘʨʤʘʰʳʣʳץ ᴅʨʽ ʧʨʘʢʪʠʢʘʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʢʝʰʝʥʜʽ 

ʪװʨʜʝ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ɸʪʘʣסʘʥ ᴅʜʽʩʪʝʨ װʡʣʝʩʽʤʜʽ ץʦʣʜʘʥʳʣʫʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʤʘʟʤײʥ ʝʤʝʩ, ʦץʫʰʳ ʪײʣסʘʩʳʥ ʜʘʤʳʪʘʪʳʥ 

ʪʠʽʤʜʽ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. 

ʆʩʳ ʘʪʘʣסʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʤʝשʛʝʨʪʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ᴄʨ ᴅʜʽʩ 

ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩʘʡ ʦʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ 



44 

 

 .ʘʥסʳʪʪʘʣסʘ ʙʘסʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ ץʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳ ץʦʡʤʘʡ, ʪʘʥʳʤʜʳץ ʘʥʘץ

ɹײʣ ᴅʜʽʩʪʝʨʜʽ ʞװʡʝʣʽ ʪװʨʜʝ ʪᴇʤʝʥʜʝʛʽ 4-ʢʝʩʪʝʛʝ ʩʘʡ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. 

 

ʂʝʩʪʝ 4 - ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨ 

 
ᴄʜʽʩʪʽש ʘʪʘʫʳ ʄʘʟʤײʥʳ / ʤᴅʥʽ ɹʘʩʪʘʫʳʰ ʩʳʥʳʧץʘ ʪʠʽʤʜʽʣʽʛʽ 

ɾʦʙʘʣʳץ ʦץʳʪʫ 

ᴅʜʽʩʽ 

ʆץʫʰʳʣʘʨ ʰʘסʳʥ ʞʦʙʘʣʘʨʜʳ 

ʞʦʩʧʘʨʣʘʧ, ײץʨʘʩʪʳʨʳʧ, ʞװʟʝʛʝ 

ʘʩʳʨʘʜʳ. 

ʐʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ 

ʜʘʤʳʪʘʜʳ, ʜʝʨʙʝʩʪʽʢʪʽ 

 .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ

ʆʡʳʥ ʘʨץʳʣʳ 

ʦץʳʪʫ 

ʉʘʙʘץ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ 

 ,ʡʳʤʜʘʩʪʳʨʳʣʘʜʳ (ʞʘʨʳʩײ

ʣʘʙʠʨʠʥʪ, çʨʦʙʦ-ʩʫʤʦè). 

 ,ʪʳ ʘʨʪʪʳʨʘʜʳץʫʰʳʣʳסʳʟʳפ

ʧᴅʥʛʝ ʦש ʢᴇʟץʘʨʘʩ 

 .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ

ʇʨʘʢʪʠʢʘʣʳץ-

ʙʘסʜʘʨʣʳ ᴅʜʽʩ 

ʈʦʙʦʪʪʳ ʞʠʥʘץʪʘʫ, ʙʘסʜʘʨʣʘʤʘʣʘʫ, 

ʥʘץʪʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ. 

ʊʝʭʥʠʢʘʣʳץ ʦʡʣʘʫ, 

ʰʳʜʘʤʜʳʣʳץײ ,ץʳʧʪʳʣʳץ 

 .ʘʣʳʧʪʘʩʘʜʳץ

ʊʦʧʪʳץ ʞײʤʳʩ 

ʞᴅʥʝ 

ʳʥʪʳʤʘץʪʘʩʪʳץ 

ʆץʫʰʳʣʘʨ ʪʦʧ ʽʰʽʥʜʝ ʙʽʨʣʝʩʽʧ 

ʞײʤʳʩ ʽʩʪʝʡʜʽ, ʦʨʪʘץ ʰʝʰʽʤ 

 .ʘʙʳʣʜʘʡʜʳץ

ʂʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ץʘʙʽʣʝʪʪʝʨʜʽ 

ʜʘʤʳʪʘʜʳ, ᴅʣʝʫʤʝʪʪʽʢ 

ʙʝʡʽʤʜʝʡʜʽ. 

ʄʦʜʝʣʴʜʝʫ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝʣʽʢ 

ʽʟʜʝʥʽʩ 

 ,ʟʝʪʫװʪʘʫ, ʪץʘʪʝʣʝʨʜʽ ʘʥʳפ

ʨʦʙʦʪʪʳש ʞײʤʳʩʳʥ ʤʦʜʝʣʴʜʝʫ. 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʤʝʥ 

ʤᴅʩʝʣʝ ʰʝʰʫ ʜʘסʜʳʩʳʥ 

ʜʘʤʳʪʘʜʳ. 

 

ʆʩʳ ʘʪʘʣסʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʤʝשʛʝʨʪʫʜʝ ʪʠʽʤʜʽ ײץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʨʙʽʨ 

ᴅʜʽʩʪʽש ᴇʟ ʘʨʪʳץʰʳʣʳסʳ ʙʘʨ ʞᴅʥʝ ʦʣʘʨʜʳ װʡʣʝʩʪʽʨʝ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʞᴅʥʝ 

ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ʝʨʪʝ ʞʘʩʪʘʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. 

ʆʩʳסʘʥ ʦʨʘʡ ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ ʜʘ ʙʽʨʪʽʥʜʝʧ 

ʞʘשʘʨʫʜʘ: ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʤʝʥ ץʘʪʘʨ, ʟʘʤʘʥʘʫʠ ײץʨʘʣʜʘʨ ʤʝʥ ʩʦʣʘʨʜʳש 

ʥʝʛʽʟʽʥʜʝ ᴅʟʽʨʣʝʥʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʧ ʦʪʳʨ. ʉʦʣ 

ʞʘשʘ ײץʨʘʣʜʘʨʜʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʙʘʩʪʘʫʳʰ ʙʫʳʥסʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʝʥʛʽʟʫ 

ʪᴅʞʽʨʠʙʝʩʽ ץʘʨʘʩʪʳʨʳʣʫʜʘ. ɹײʣ ʙʽʨ ʞʘסʳʥʘʥ ʠʥʬʦʨʤʘʪʠʢʘ ʢʫʨʩʳʥʳש 

ʤʘʟʤײʥʜʳץ ʞʘʣסʘʩʳ ʨʝʪʽʥʜʝ ʪʘʥʳʣʩʘ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʦץʫʰʳʣʘʨʜʳש 

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʜʝʨʙʝʩ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳ ʙʦʣʘ 

ʘʣʘʜʳ. פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ᴅʟʽʨʛʝ ʪʦʣʳץץʘʥʜʳ ʤʽʥʜʝʪʪʽ ʧᴅʥ 

ʨʝʪʽʥʜʝ ʝʤʝʩ, ʢᴇʙʽʥʝ ץʦʩʳʤʰʘ ʩʘʙʘץʪʘʨ ʥʝʤʝʩʝ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʽש 

 ʩʳʥʳʣʫʜʘ. ɼʝʛʝʥʤʝʥ, ʦʥʳ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʢʝײ ʳ ʙᴇʣʽʤ ʨʝʪʽʥʜʝסʨʘʤʳʥʜʘײץ

ʝʥʛʽʟʫ - ץʦסʘʤ ʩײʨʘʥʳʩʪʘʨʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫסʘ, ʦץʫʰʳʥʳש ʪײʣסʘʣʳץ ᴅʣʝʫʝʪʽʥ 

ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ʝʨʪʝ ʪʘʥʳʩʪʳʨʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ 

ʤʘשʳʟʜʳ ʙʘסʳʪ ʙʦʣʳʧ ʦʪʳʨ. 

ɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʰʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʩʽ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ 

ʦץʳʪʫ װʨʜʽʩʽʥʜʝ ʢʝשʽʥʝʥ ʟʝʨʪʪʝʣʛʝʥ. ᴄʩʽʨʝʩʝ ɸפʐ, ɽʫʨʦʧʘ ʞᴅʥʝ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʘʣʘʥʳ ʝʨʪʝ ʞʘʩʪʘʥ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ. נʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ 



45 

 

 ץʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳ ץʧʝʜʘʛʦʛʠʢʘʣʳ ,ץʪʳץʳץײץ ʨʣʽװʫ ᴅʨʪץʰʽʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦװ

ʤʦʜʝʣʴʜʝʨʜʝ ʝʥʛʽʟʽʣʛʝʥ ʞᴅʥʝ ʙײʣ ʪᴅʞʽʨʠʙʝʣʝʨ ʦץʳʪʫ ʤʘʟʤײʥʳʥ ʙʘʡʳʪʫסʘ ʳץʧʘʣ 

ʞʘʩʘʡʜʳ. 

ɸפʐ ʧʝʥ ʙʘʪʳʩ ʝʣʜʝʨʽʥʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘ ʙʽʣʽʤ ʙʝʨʫ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʢʦʤʧʴʶʪʝʨʣʽʢ סʳʣʳʤ ʞᴅʥʝ STEM ʧᴅʥʜʝʨʽʤʝʥ (סʳʣʳʤ, 

ʪʝʭʥʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʠʷ, ʤʘʪʝʤʘʪʠʢʘ) ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

LEGO Education WeDo ʩʠʷץʪʳ ʨʦʙʦʪʪʳץ ʞʠʥʘץʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʙʘʩʪʘʫʳʰ 

ʦץʫʰʳʣʘʨʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ᴅʩʝʨ ʝʪʝʜʽ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʞװʡʝʣʽʢ ʦʡʣʘʫ ʩʘʣʘʣʘʨʳʥʜʘ ʦש ᴇʟʛʝʨʽʩʪʝʨ 

ʙʘʡץʘʣʘʜʳ. ɹײʣ ʤʦʜʝʣʴʜʝʨ ʞʦʙʘʣʳץ ʟʝʨʪʪʝʫ ʣʘʙʦʨʘʪʦʨʠʷʣʘʨʳ ʨʝʪʽʥʜʝ 

 ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫʜʳ ץʪʳ ʧʨʘʢʪʠʢʘʣʳץʘ ʥʘסʡʳʤʜʘʩʪʳʨʳʣʳʧ, ʙʘʣʘʣʘʨײ

 ʜʘʡסʘ ʞʘסʪʳ ʜʘʤʳʪʫץʘʙʽʣʝʪʪʝʨʽʥ ʞʘʥ-ʞʘץ ץʪʘʥʳʤʜʳ שʩʳʥʘʜʳ, ʦʣʘʨʜʳײ

ʞʘʩʘʡʜʳ [65]. 

ɽʫʨʦʧʘ ʝʣʜʝʨʽʥʜʝ ʜʝ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʙʘʩʪʘʫʳʰ ʜʝשʛʝʡʜʝ ʢʝש 

ʪʘʨʘʣסʘʥ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳ ʢᴇʙʽʥʝ ʧᴅʥʜʝʨ ʘʨʘʣʳץ ʠʥʪʝʛʨʘʮʠʷסʘ, ʩʦʥʳש 

ʽʰʽʥʜʝ ʤʘʪʝʤʘʪʠʢʘ ʞᴅʥʝ ʠʥʬʦʨʤʘʪʠʢʘסʘ ʝʥʛʽʟʽʣʝʜʽ. ɹײʣ ᴅʜʽʩ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥ 

 ʩʳʥʠ ʦʡʣʘʫ ʞᴅʥʝ שʫʰʳʣʘʨʜʳץʨʳʧ, ʦײʘ ʙץʳʪסʙʘ ץʦʣʜʘʥʙʘʣʳ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ

ʞʦʙʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʨʝʢʝʪʪʝʨʽʥ ʜʘʤʳʪʘʜʳ. ɽʫʨʦʧʘʜʘ ץʘʙʳʣʜʘʥסʘʥ ʙʽʣʽʤ ʙʝʨʫ 

ʤʦʜʝʣʜʝʨʽ ʢᴇʙʽʥʝ ʥʘץʪʳ ʤʝʢʪʝʧ ʢʦʥʪʝʢʩʪʽʥʝ ʙʝʡʽʤʜʝʣʛʝʥ, ʤײʥʜʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʦץʫʰʳʣʘʨסʘ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʤʦʜʫʣʴʜʝʨ ʨʝʪʽʥʜʝ ײʩʳʥʳʣʘʜʳ. 

ɸʟʠʷ ʝʣʜʝʨʽʥʽש ʪᴅʞʽʨʠʙʝʩʽ ʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʜʘʤʳʧ 

ʢʝʣʝʜʽ. ʄʳʩʘʣʳ, ᴅʨ ʪװʨʣʽ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ 

ʘʥʘʣʦʛʪʳץ ʞᴅʥʝ ʮʠʬʨʣʳץ ʨʦʙʦʪʪʳץ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʜʘסʜʳʣʘʨʳʥ ʤʝשʛʝʨʫʜʝ. ɹײʣ ʝʣʜʝʨʜʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʧʨʦʛʨʘʤʤʘʣʘʨʳ ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ʞײʤʳʩʪʘʨ ʤʝʥ ʪʦʧʪʳץ 

ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ ʦʣʘʨ ʦץʫ ʞʦʩʧʘʨʣʘʨʳʥʘ çʙʽʣʽʤ 

ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳè ʨʝʪʽʥʜʝ ʝʥʛʽʟʽʣʽʧ ʦʪʳʨ. ʄײʥʜʘʡ ʪᴅʞʽʨʠʙʝ ʦץʫʰʳʣʘʨʜʳש 

ᴇʟ ʙʝʪʽʥʰʝ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʐʝʪʝʣʜʽʢ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʪᴅʞʽʨʠʙʝʩʽ ᴅʨ ʝʣʜʽש ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʷʩʘʪʳ ʤʝʥ ʦץʫ ʤʘʟʤײʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴅʨʪװʨʣʽ ʤʦʜʝʣʴʜʝʨʜʝ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʫʜʘ. ɸפʐ, ɽʫʨʦʧʘ ʞᴅʥʝ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝʛʽ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʘʩʪʘʫʳʰ ʦץʳʪʫʜʳײץ שʨʘʤʳʥʜʘ ץʦʣʜʘʥʳʣʫʳ 

ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʽ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʳʧ, ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʞᴅʥʝ ʩʳʥʠ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. ɹײʣ ʪᴅʞʽʨʠʙʝʣʝʨ 

ʙʘʩʪʘʧץʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʝʥʛʽʟʫʜʽש ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʽʥ 

ʞʘʩʘʡʜʳ. 

 ,ʳ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʢᴇʙʽʥʝסʩʪʘʥʜʘץʘʟʘפ

ʞʝʢʝ ʧᴅʥ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʤʘסʘʥ [66]. ɹײʣ ʝʨʝʢʰʝʣʽʢ, ʙʽʨʽʥʰʽʜʝʥ, ʞʘʣʧʳ 

ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʘʨʥʘʣסʘʥ ʢʘʜʨʣʳץ-ʤʘʪʝʨʠʘʣʜʳץ 

ʙʘʟʘʥʳש ʙʽʨʢʝʣʢʽ ʙʦʣʤʘʫʳʤʝʥ; ʝʢʽʥʰʽʜʝʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʤʘʟʤײʥʥʳש ʢᴇʙʽʥʝ 

ʠʥʬʦʨʤʘʪʠʢʘ ʙʘסʳʪʳʥʜʘסʳ ʧᴅʥʜʝʨʜʽש (ʩʦʥʳש ʽʰʽʥʜʝ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè) 

ʽʰʢʽ ʪʘץʳʨʳʧʪʘʨʳ ʥʝʤʝʩʝ ץʦʣʜʘʥʙʘʣʳ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʳʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. 
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ʉʦסשʳ ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥʜʘ ʠʥʬʦʨʤʘʪʠʢʘ ʙʘסʳʪʳ ʙʘʩʪʘʫʳʰ ʜʝשʛʝʡʛʝ 

ʝʨʪʝʨʝʢ ʞʳʣʞʳʪʳʣʳʧ, 1-ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʘʪʘʫʳʤʝʥ 

ʝʥʛʽʟʽʣʫʽ ʦʩʳ ʧᴅʥ ʘʷʩʳʥʜʘ ʝʩʝʧʪʽʢ ʦʡʣʘʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽ, 

 ʜʘʡסʰʝʡʪʫʛʝ ʞʘװʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʢ ץʪʳ ʧʨʘʢʪʠʢʘʣʳץʤʳʩ ʩʠʷײʳʣʘʨʤʝʥ ʞסʨʳʣײץ

ʞʘʩʘʜʳ [67]. ɹײʣ ʢʦʥʪʝʢʩʪʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʩʪʘʫʳʰʪʘ ʪʦʣʳץץʘʥʜʳ 

çʈʦʙʦʪʦʪʝʭʥʠʢʘ ʢʫʨʩʳè ʪװʨʽʥʜʝ ʝʤʝʩ, ʢᴇʙʽʥʝ ײץʨʘʩʪʳʨʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ, 

ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʫ ʪᴅʨʽʟʜʽ ץʘʨʘʧʘʡʳʤ ᴅʨʝʢʝʪʪʝʨ ʘʨץʳʣʳ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. 

 ץʳ ʮʠʬʨʣʳסʟʝʨʪʪʝʫʰʽʣʝʨ ɸ. ʂʘʪʴʝʪʦʚʘ, ʉ. ʀʩʘʙʘʝʚʘ ʙʘʩʪʘʫʳʰʪʘ ץʩʪʘʥʜʳץʘʟʘפ

ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤסײʘʣʽʤʜʝʨʜʽײץ שʨʘʣʜʘʨ ʤʝʥ ᴅʜʽʩʪʝʨʜʽ ʪʘשʜʘʫ 

ʪᴅʞʽʨʠʙʝʩʽ ᴅʨʢʝʣʢʽ ʝʢʝʥʽʥ, ʩʦʥʜʘʡ-ʘץ ʦץʫ װʜʝʨʽʩʽʥʝ ʧʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ 

 ʜʘʡʳʥʘ ʪᴅʫʝʣʜʽ ʙʦʣʘʪʳʥʳʥ ʘʪʘʧסʞʘ שʤʢʽʥʜʽʛʽ ʤʝʢʪʝʧʪʽװʳʣʘʨʜʳ ʝʥʛʽʟʫ ʤסʨʳʣײץ

ʢᴇʨʩʝʪʝʜʽ [68]. 

 ʰʳʥʘʡʳ שʳʪʫʜʳץʩʪʘʥ ʤʝʢʪʝʧʪʝʨʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ ʦץʘʟʘפ

ʢᴇʨʽʥʽʩʽʥ ʪʘʣʜʘסʘʥ ʃ.ɹ. ʈʘʭʠʤʞʘʥʦʚʘ ʤʝʥ ʉ. ʂʘʙʜʨʘʭʦʚʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʠʥʬʦʨʤʘʪʠʢʘ ʢʫʨʩʳʥʳש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʤʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫ ץʘʞʝʪʪʽʛʽʥ ʥʝʛʽʟʜʝʡ 

ʦʪʳʨʳʧ, ʦʥʳ ʝʥʛʽʟʫʜʝʛʽ ʥʝʛʽʟʛʽ ʢʝʜʝʨʛʽʣʝʨʜʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ʨʦʙʦʪ 

ʞʠʳʥʪʳץʪʘʨʳʥʳץ שʳʤʙʘʪʪʳסʳʥ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש 

ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ; ʦʩʳ ʩʝʙʝʧʪʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʢᴇʙʽʥʝ ʩʘʙʘץʪʘʥ ʪʳʩ 

ʬʦʨʤʘʪʪʘ (װʡʽʨʤʝ, ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ) ʢʝʟʜʝʩʝʪʽʥʽʥ ʘʡʪʘʜʳ [69]. ɼʝʤʝʢ, פʘʟʘץʩʪʘʥ 

ʞʘסʜʘʡʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʘʩʪʘʫʳʰʪʘסʳ ʦʨʥʳ, ʧᴅʥʜʽʢ ʤᴅʨʪʝʙʝʩʽ 

ʙʝʢʽʪʽʣʛʝʥ ʪײʨʘץʪʳ ʢʦʤʧʦʥʝʥʪʪʝʥ ʛᴇʨʽ, ʢᴇʙʽʥʝ ʚʘʨʠʘʪʠʚʪʽ ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʫ 

ʬʦʨʤʘʣʘʨʳʥʘ ʪᴅʫʝʣʜʽ ʤʘʟʤײʥ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʘץʧʘʨʘʪʪʳץ-ʦץʳʪʫ ʦʨʪʘʩʳʤʝʥ 

ʢʽʨʽʢʪʽʨʝ ײʡʳʤʜʘʩʪʳʨʫ ʦץʫʰʳʣʘʨʜʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, 

ʙʽʣʽʤʜʽ ʧʨʘʢʪʠʢʘʤʝʥ ײʰʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʙʽʨʣʝʩʢʝʥ ʦץʫ ᴅʨʝʢʝʪʪʝʨʽʥ ʪʠʽʤʜʽ 

 ʘʨʘʩ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʪʝʢץʣ ʢᴇʟײʜʘʡ ʞʘʩʘʡʜʳ [70]. ɹסʘ ʞʘסʡʳʤʜʘʩʪʳʨʫײ

çʪʝʭʥʠʢʘʣʳץ ᴅʨʝʢʝʪè ʝʤʝʩ, ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʜʝשʛʝʡʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. 

 ʫץʦ שʳʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳסʳ ʙʽʨ ʙʘסʪʘ שʟʝʨʪʪʝʫʣʝʨʜʽ ץʩʪʘʥʜʳץʘʟʘפ

ʥᴅʪʠʞʝʣʝʨʽʥʝ ʳץʧʘʣʳʥ ʙʘסʘʣʘʫסʘ ʘʨʥʘʣסʘʥ. ʄʳʩʘʣʳ, ʅ.ʂʝʨʽʤʙʘʝʚ ʞᴅʥʝ 

ᴅʨʽʧʪʝʩʪʝʨʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ 

ʢʦʤʘʥʜʘʣʳץ ʞײʤʳʩ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʽʧ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʦץʫ ʦʨʪʘʜʘ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ᴅʨʝʢʝʪʪʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽʥʝ 

ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. ɹײʣ ץʦʨʳʪʳʥʜʳʣʘʨ ʙʘʩʪʘʫʳʰʪʘסʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ 

ʞʦʩʧʘʨʣʘʫʜʘ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʢװʨʜʝʣʽʣʽʢ ʜʝשʛʝʡʽʥ, ײʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʩʳʥ 

ʞᴅʥʝ ʦץʫ ʦʨʪʘʩʳʥ סʳʣʳʤʠ ʥʝʛʽʟʜʝ ʪʘשʜʘʫʜʳש ʤʘשʳʟʳʥ ʘʡץʳʥʜʘʡʜʳ. 

ʆʩʳ ʘʡʪʳʣסʘʥʜʘʨ פʘʟʘץʩʪʘʥʜʘסʳ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʞװʟʝʛʝ ʘʩʫʳ װʰ ʩʠʧʘʪʪʘ ʢᴇʨʽʥʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ: 

- ʦץʫ ʧᴅʥʜʝʨʽʥʽש (ᴅʩʽʨʝʩʝ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè) ʤʘʟʤײʥʳʥʘ ʢʽʨʽʢʪʽʨʽʣʫʽ; 

- ʩʘʙʘץʪʘʥ ʪʳʩ ʚʘʨʠʘʪʠʚʪʽ ʬʦʨʤʘʪʪʘʨ (װʡʽʨʤʝ, ʢʫʨʩ, ʣʘʛʝʨʴ) ʘʨץʳʣʳ 
ʪʝʨʝשʜʝʪʽʣʫʽ; 

- ʤʝʢʪʝʧʪʽש ʨʝʩʫʨʩʪʳץ ʤװʤʢʽʥʜʽʛʽ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʜʝשʛʝʡʽʥʝ ʪᴅʫʝʣʜʽ ʙʦʣʫʳ. 

ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ (7-10 ʞʘʩ) ʦץʫʰʳʣʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ-

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ 
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ʪʘשʜʘʫʜʘ ʘʡץʳʥʜʘʫʰʳ ʤᴅʥʛʝ ʠʝ. ɹײʣ ʢʝʟʝשʜʝ ʙʘʣʘʥʳש ʪʘʥʳʤʜʳץ ʜʘʤʫʳ ʢᴇʙʽʥʝ 

ʥʘץʪʳ-ʙʝʡʥʝʣʽ ʦʡʣʘʫסʘ, ʢᴇʨʥʝʢʽʣʽʢʢʝ, ʦʡʳʥ ʞᴅʥʝ ᴅʨʝʢʝʪ ʘʨץʳʣʳ װʡʨʝʥʫʛʝ 

ʩװʡʝʥʝʜʽ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳץ שʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ᴅʜʽʩʪʝʨʽ ʙʘʩʪʘʫʳʰ ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʜʘʤʫ ʟʘשʜʳʣʳץʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʪʠʽʤʜʽ ײץʨʘʣ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʇʩʠʭʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ 7-10 ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨʜʘ ʘʙʩʪʨʘʢʪʽʣʽ ʦʡʣʘʫ ᴅʣʽ 

ʪʦʣʳץ ץʘʣʳʧʪʘʩʧʘʡ, ʥʘץʪʳ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʥʳʤ ʙʘʩʳʤ ʙʦʣʘʪʳʥʳ 

ʢᴇʨʩʝʪʽʣʛʝʥ [71]. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ײץʨʘʩʪʳʨʫ, 

ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʥʳש ʪʘʥʳʤʜʳװ ץʜʝʨʽʩʽʥ ʪʘʙʠסʠ 

ʪװʨʜʝ ץʦʣʜʘʡʜʳ. ɸʤʝʨʠʢʘʣʳס ץʘʣʳʤ, MIT ʧʨʦʬʝʩʩʦʨʳ ʉ. ʇʝʡʧʝʨʪ ᴇʟ 

ʝשʙʝʢʪʝʨʽʥʜʝ ʙʘʣʘʥʳש ʙʽʣʽʤʜʽ ʜʘʡʳʥ ʢװʡʽʥʜʝ ʝʤʝʩ, ᴇʟ ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ 

 ץʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʡ ʦʪʳʨʳʧ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץʨʘʩʪʳʨʫʳ ʦײץ

ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʘʥʘʪʳʥ ʦʙʲʝʢʪʽʣʝʨʜʽש ʙʘʩʪʘʫʳʰ ʞʘʩʪʘ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʪײʞʳʨʳʤ ʨʦʙʦʪʦʪʝʭʥʠʢʘʜʘסʳ çʞʠʥʘʫ - ʩʳʥʘʫ - ʪװʟʝʪʫè 

ʮʠʢʣʽʤʝʥ ʪʽʢʝʣʝʡ װʥʜʝʩʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ ʦץʳʪʫʜʘ ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ᴅʜʽʩʪʝʨ 

ʧʨʘʢʪʠʢʘʣʳץ ʤʳʩʘʣʜʘʨʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣסʘʥʜʘ סʘʥʘ ᴇʟʽʥʽש ʰʳʥʘʡʳ ʪʠʽʤʜʽʣʽʛʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ױʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʨʜʽ ʤʳʩʘʣʜʘʨʤʝʥ ץʘʨʘʩʪʳʨʘʡʳץ: 

ɾʦʙʘʣʳץ ᴅʜʽʩ. ʄʳʩʘʣʳ, 2-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ çɾʦʣ ץʠʳʣʳʩʳʥʜʘסʳ 

ʙʘסʜʘʨʰʘʤè ʞʦʙʘʩʳʥ ʞʘʩʘʫ ײʩʳʥʳʣʘʜʳ. ɹײʣ ʞʦʙʘ ʙʘʨʳʩʳʥʜʘ ʙʘʣʘʣʘʨ LEGO 

ʥʝʤʝʩʝ Arduino ʥʝʛʽʟʽʥʜʝ ʙʘסʜʘʨʰʘʤ ʤʘʢʝʪʽʥ ײץʨʘʩʪʳʨʳʧ, ʦʥʳ ʞʘʨʳץʜʠʦʜʪʘʨ 

ʘʨץʳʣʳ ʙʘʩץʘʨʘʜʳ. ʆץʫʰʳʣʘʨ ʪʝʢ ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʞʦʣ 

 ʩʽʥʝʜʽ. ɸʣ 4-ʩʳʥʳʧʪʘ çɾʝʣ ʪʫʨʙʠʥʘʩʳèװʳʟʳʥ ʜʘ ʪשʤʘ שʘʣʳʩʳ ʝʨʝʞʝʣʝʨʽʥʽסʦʟץ

ʞʦʙʘʩʳʥ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ɹʘʣʘʣʘʨ ץʘʨʘʧʘʡʳʤ ʤʦʪʦʨʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʞʝʣ 

ʵʥʝʨʛʠʷʩʳʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ʘʡʥʘʣʜʳʨʫ ʤʦʜʝʣʽʥ ײץʨʘʩʪʳʨʘʜʳ; 

ʆʡʳʥ ʪʝʭʥʦʣʦʛʠʷʩʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ çʈʦʙʦ-ʞʘʨʳʩè 

 ʳʥסʫʰʳʣʘʨʳ ʩʳʥʳʧ ʽʰʽʥʜʝ ʰʘץʘ ʙʦʣʘʜʳ. ʄᴅʩʝʣʝʥ, 2-ʩʳʥʳʧ ʦסʡʳʤʜʘʩʪʳʨʫײ

ʞʦʣʘץ ʙʦʡʳʥʰʘ ʨʦʙʦʪ ʢᴇʣʽʢʪʝʨʽʥ ʞʘʨʳʩʪʳʨʘʜʳ. ɸʣ ʞʦסʘʨʳ ʩʳʥʳʧʪʘʨסʘ ץʘʨʘʡ 

(3-4-ʩʳʥʳʧ) çʈʦʙʦ-ʩʫʤʦè ʦʡʳʥʳ ʝʥʛʽʟʽʣʝʜʽ, ʤײʥʜʘ ʨʦʙʦʪʪʘʨ ʘʨʥʘʡʳ ʰʝשʙʝʨʜʝʥ 

ʙʽʨʽʥ-ʙʽʨʽ ʰʳסʘʨʳʧ ʪʘʩʪʘʫסʘ ʪʳʨʳʩʘʜʳ. ʄײʥʜʘʡ ʦʡʳʥʜʘʨ ʙʘʣʘʣʘʨʜʳ 

 ʘסʦʡʣʘʫ ץʘ ʞᴅʥʝ ʩʪʨʘʪʝʛʠʷʣʳסʨʫײץ ʦʡʤʘʡ, ʘʣʛʦʨʠʪʤץ ʘʥʘץ ʪʳʨʳʧץʳʟʳץ

ʙʘʫʣʠʜʳ; 

ʇʨʘʢʪʠʢʘʣʳץ ʙʘסʜʘʨ. ʇʨʘʢʪʠʢʘסʘ ʥʝʛ̔ʟʜʝʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʘ ᴅʨʙʽʨ ʦץʫʰʳ 

ᴇʟ ץʦʣʳʤʝʥ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʡʜʳ. ʄʳʩʘʣʳ, 2-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ çɸʚʪʦʤʘʪʪʳ 

 שʳʣʳ ʙʘʣʘʣʘʨ ʩʝʥʩʦʨʜʳץʣ ʞʦʙʘ ʘʨײʨʘʩʪʳʨʫ ʪʘʧʩʳʨʳʣʘʜʳ. ɹײץ ʧʘè ʞʦʙʘʩʳʥץʘץ

ʞײʤʳʩʳʥ ʪװʩʽʥʝʜʽ: ץʦʣ ʞʘץʳʥʜʘסʘʥʜʘ ץʘץʧʘ ʘʰʳʣʘʜʳ, ʘʣʳʩʪʘסʘʥʜʘ ʞʘʙʳʣʘʜʳ. 

ɸʣ 4-ʩʳʥʧrʪʘ çɾʘʨʳץ ʩʝʥʩʦʨʳ ʘʨץʳʣʳ ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ʙʘʩץʘʨʫè 

ʪʘʧʩʳʨʤʘʩʳ ʙʝʨʽʣʝʜʽ, ʤײʥʜʘ ʦץʫʰʳʣʘʨ ʩʝʥʩʦʨʜʳש ʢᴇʨʩʝʪʢʽʰʽʥ ʪʘʣʜʘʧ, ʨʦʙʦʪʪʳ 

ʞʘʨʳץץʘ ץʘʨʘʡ ʙʘסʳʪʪʘʡʜʳ; 

ʊʦʧʪʳץ ʞײʤʳʩ. ʊʦʧʪʳץ ʞʦʙʘʣʘʨʜʘ ᴅʨ ʦץʫʰʳʥʳש ʨᴇʣʽ ʘʥʳץʪʘʣʘʜʳ: ʙʽʨʽ 

 ʳʣʘʫʰʳ ʞᴅʥʝ ʥᴅʪʠʞʝʥʽץʰʽʥʰʽʩʽ ʙʘװ ,ʨʘʩʪʳʨʫʰʳ, ʝʢʽʥʰʽʩʽ ʧʨʦʛʨʘʤʤʘʣʘʫʰʳײץ

ʪʘʥʳʩʪʳʨʫʰʳ. ʄʳʩʘʣʳ, 3-ʩʳʥʳʧʪʘ çײפʪץʘʨʫʰʳ ʨʦʙʦʪè ʞʦʙʘʩʳ ʙʝʨʽʣʝʜʽ. ʊʦʧ 

ʙʦʣʳʧ ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʳʧ, ʦʥʳש ʙᴇʛʝʪʪʝʨʜʝʥ ᴇʪʽʧ, ʙʝʣʛʽʣʽ ʙʽʨ 

ʥʳʩʘʥʜʳ ʞʝʪʢʽʟʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʄײʥʜʘʡ ʪᴅʞʽʨʠʙʝ ʙʘʣʘʣʘʨʜʳ ʙʽʨʣʝʩʽʧ 
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ʞײʤʳʩ ʽʩʪʝʫʛʝ ʞᴅʥʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʙᴇʣʽʩʫʛʝ װʡʨʝʪʝʜʽ; 

ʄʦʜʝʣʴʜʝʫ ᴅʜʽʩʽʥ ʙʘʩʪʘʫʳʰ ʜʝשʛʝʡʜʝ ץʘʨʘʧʘʡʳʤ ʪײʨʤʳʩʪʳץ ʤʳʩʘʣʜʘʨ 

ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, 2-ʩʳʥʳʧʪʘ çʕʣʝʢʪʨ ʰʘʤʳʥʳש 

ʞײʤʳʩʳʥ ʤʦʜʝʣʴʜʝʫè ʪʘʧʩʳʨʤʘʩʳ ʙʝʨʽʣʝʜʽ: ʦץʫʰʳʣʘʨ ʙʘʪʘʨʝʷ, ʩʳʤ ʞᴅʥʝ 

ʰʘʤʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʵʣʝʢʪʨ ʪʽʟʙʝʛʽʥʽש ʞײʤʳʩʳʥ ʪװʩʽʥʝʜʽ. ɸʣ, 4-ʩʳʥʳʧʪʘ çʃʠʬʪ 

ʤʦʜʝʣʽè ײʩʳʥʳʣʘʜʳ. ɹײʣ ʤʦʜʝʣʴ ʘʨץʳʣʳ ʙʘʣʘʣʘʨ ʤʦʪʦʨʜʳ ץʦʣʜʘʥʳʧ, ʣʠʬʪʪʽש 

ʞʦסʘʨʳ-ʪᴇʤʝʥ ץʦʟסʘʣʳʩʳʥ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. 

ʆʩʳ ᴅʜʽʩʪʝʨʜʽ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʧʘʡʜʘʣʘʥʫ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʧᴅʥʽʥ ʤʝשʛʝʨʪʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. ᴄʨ ᴅʜʽʩ ʥʘץʪʳ ʞʦʙʘ, ʦʡʳʥ ʥʝʤʝʩʝ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʪʘʧʩʳʨʤʘʤʝʥ ʪʦʣʳץʪʳʨʳʣʳʧ, ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ 

ʜʘʤʳʪʘʜʳ. ɹײʣ ᴅʜʽʩʪʝʨ 5-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʞʘʩʳʥʜʘסʳ 

ʙʘʣʘʣʘʨʜʳש ʦʡʣʘʫ ʝʨʝʢʰʝʣʽʛʽʥʝ, ʟʝʡʽʥʽʥʝ, ʳʥʪʘʩʳʥʘ ʞᴅʥʝ ץʦʣ ʝשʙʝʛʽʥʝ ʜʝʛʝʥ 

 .ʳʥʘ ʩʘʡ ʢʝʣʝʜʽסʫʰʳʣʳסʳʟʳץ

 

ʂʝʩʪʝ 5 - ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ 

 ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʘʪʳʥ ʠʥʥʦʚʘʮʠʷʣʳץ

 

ᴄʜʽʩʪʽש ʘʪʘʫʳ ɿʝʨʪʪʝʫ ʤᴅʩʝʣʝʣʝʨʽ 
ɿʝʨʪʪʝʫʤʝʥ ʘʡʥʘʣʳʩץʘʥ 

ʧʝʜʘʛʦʛ-סʘʣʳʤʜʘʨ 

ɾʦʙʘʣʳץ ᴅʜʽʩ 

ʆץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ 

 ʤʳʩײʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫ, ʜʝʨʙʝʩ ʞץ

ʞʘʩʘʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ɼʞ. ɼʴʶʠ, ɺ.ʂʠʣʧʘʪʨʠʢ, 

 - ʘʣʳʤʜʘʨʜʘʥס ץʩʪʘʥʜʳץʘʟʘץ

ɽ.ʓ. ɹʠʜʘʡʙʝʢʦʚ, ɾ.ɸ. 

 ʘʣʠʝʚʘסʨײʘʨʘʝʚ, ɻ.ʂ. ʅפ

ʆʡʳʥ 

ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʊʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳץʪʳ ʘʨʪʪʳʨʫ, 

ʤʦʪʠʚʘʮʠʷʥʳ ʢװʰʝʡʪʫ, ʙʝʣʩʝʥʜʽʣʽʢʢʝ 

ʙʘʫʣʫ 

ʂ.ɼ. ʋʰʠʥʩʢʠʡ, ʃ.ʉ. 

ɺʳʛʦʪʩʢʠʡ, ʐ.ɸ. 

ɸʤʦʥʘʰʚʠʣʠ, ʄ. ʋ. ɹʝʨʩ 

ʇʨʘʢʪʠʢʘʣʳץ 

ʙʘסʜʘʨ 

ʊʝʦʨʠʷ ʤʝʥ ʪᴅʞʽʨʠʙʝʥʽש ʙʘʡʣʘʥʳʩʳʥ 

 ʜʳʣʘʨʜʳ ʙʝʢʽʪʫסʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʜʘץ

ɸ.ʇ. ʋʩʦʚʘ, ɼ.ɹ. ʕʣʴʢʦʥʠʥ, 

ʉ. ʇʝʡʧʝʨʪ 

ʊʦʧʪʳץ ʞײʤʳʩ 
ʓʥʪʳʤʘץʪʘʩʪʳץ ,ץʘʨʳʤ-ץʘʪʳʥʘʩ 

ʤᴅʜʝʥʠʝʪʽ, ʦʨʪʘץ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ 

David W. Johnson, Roger T. 

Johnson, Robert E. Slavin 

ʄʦʜʝʣʴʜʝʫ 
ʅʘץʪʳ ײץʙʳʣʳʩʪʘʨʜʳש ʙʝʡʥʝʩʽʥ ײץʨʫ, 

ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ 

ɾ. ʇʠʘʞʝ, ʃ.ʉ. ɺʳʛʦʪʩʢʠʡ, 

ʀ.ʗ.ʃʝʨʥʝʨ 

ɺʠʟʫʘʣʜʳ 

ʙʘסʜʘʨʣʘʤʘʣʘʫ 

ɸʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʜʳ ʢᴇʨʥʝʢʽʣʽʢ 

ʘʨץʳʣʳ ʤʝשʛʝʨʫ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧץʘ 

 ,ʦʣʘʡʣʳ (Scratch, LEGO EV3 Classroomץ

Open Roberta) 

ʄʠʪʯʝʣ ʈʝʟʥʠʢ (Scratch), ʂ. 

ʌʨʘʡ, ʇ. ʇʘʪʪʘʥ (LEGO 

Education) 

ʄᴅʪʽʥʜʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʘʫסʘ 

ʢʝʟʝשʜʝʧ ʢᴇʰʫ 

ʅʘץʪʳ ʪʽʣ ʩʠʥʪʘʢʩʠʩʽʥ ʠʛʝʨʫ, ʢװʨʜʝʣʽ 

ʙʘסʜʘʨʣʘʤʘʣʘʫ ʜʘסʜʳʣʘʨʳʥ 

 ʘʣʳʧʪʘʩʪʳʨʫץ

ʉ. ʇʘʧʝʨʪ, ʟʘʤʘʥʘʫʠ ʧʝʜʘʛʦʛ-

ʟʝʨʪʪʝʫʰʽʣʝʨ 

ʄʦʜʫʣʴʜʽʢ ʞᴅʥʝ 

ʩʘʪʳʣʳʣʳץ ᴅʜʽʩʽ 

 ʘʨʘʧʘʡʳʤ ᴅʨʝʢʝʪʪʝʨʜʝʥ ʙʘʩʪʘʧפ

ʢװʨʜʝʣʝʥʝʪʽʥ ʤʦʜʫʣʴʜʝʨ ʙʦʡʳʥʰʘ 

ʦץʳʪʫ; ʞʘʩ ʝʨʝʢʰʝʣʽʢʢʝ ʩᴅʡʢʝʩʪʽʢ ʩʘץʪʘʫ 

ʇ. ɹʣʫʤ, ɹ. ɹʝʩʧʘʣʴʢʦ, ʄ. ʄ. 

ɾʘʤʧʝʡʽʩʦʚʘ 

 

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʠʽʤʜʽ ʝʥʛʽʟʫ ʤᴅʩʝʣʝʩʽ 

 ʙʽʨʽʥʝ שʥʝʛʽʟʛʽ ʟʝʨʪʪʝʫ ʥʳʩʘʥʜʘʨʳʥʳ שʪʳץʘʫʳʤʜʘʩʪʳץ ץʳʣʳʤʠ-ʧʝʜʘʛʦʛʠʢʘʣʳס

ʘʡʥʘʣʜʳ. ʍʍɯ סʘʩʳʨʜʳש ʪʘʣʘʙʳʥʘ ʩʘʡ ʦץʫʰʳʣʘʨʜʳ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘ ᴇʤʽʨ 

ʩװʨʫʛʝ ʙʝʡʽʤʜʝʫ ʙʘʩʪʘʫʳʰ ʙʫʳʥʥʘʥ ʙʘʩʪʘʫ ʘʣʫʳ ʪʠʽʩ. ʉʝʙʝʙʽ, ʜᴅʣ ʦʩʳ ʢʝʟʝשʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳ, ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳ, ʰʳסʘʨʤʘʰʳʣʳץ 
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 ץʪʘʥ, ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ ʠʥʥʦʚʘʮʠʷʣʳץʳʥʜʳ ʜʘʤʠʜʳ. ʉʦʥʜʳץʘʨץ ʘʙʽʣʝʪʪʝʨʽץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʪʝʢ ʦץʫ װʜʝʨʽʩʽʥ ʞʝʪʽʣʜʽʨʫ סʘʥʘ ʝʤʝʩ, ʦץʫʰʳ 

ʪײʣסʘʩʳʥʳש ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ʰʘʨʪ. 

ʆץʫʰʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴅʜʽʩʪʝʨʜʽ ʜײʨʳʩ ʪʘשʜʘʫ - 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʘʩʘ ʤʘשʳʟʜʳ. ɹʘʩʪʘʫʳʰ ʞʘʩʪʘסʳ 

ʙʘʣʘʣʘʨ װʰʽʥ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽ ʦʡʳʥʤʝʥ, ʢᴇʨʥʝʢʽʣʽʢʧʝʥ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʤʝʥ ײʰʪʘʩץʘʥʜʘ סʘʥʘ ʥᴅʪʠʞʝʣʽ ʙʦʣʘʜʳ. ʆʩʳסʘʥ ʦʨʘʡ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʘ ʢװʨʜʝʣʽ ʪʝʦʨʠʷʣʳץ ʪװʩʽʥʽʢʪʝʨʜʝʥ ץʘʨʘסʘʥʜʘ ʪᴅʞʽʨʠʙʝʛʝ ʥʝʛʽʟʜʝʣʛʝʥ, 

 ʥʜʘʡ ᴅʜʽʩʪʝʨײʘʞʝʪ. ʄץ ʦʣʜʘʥʫץ ʡʝʥʝʪʽʥ ᴅʜʽʩ-ᴅʜʽʩʪʝʨʜʽװʘ ʩסʘʫʣʘʨץʩײʥ ץʘʜʘʤʜʳץ

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʜʝʛʝʥ 

 ʦʣʜʘʡʜʳ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ, 6-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʞʘʩץ ʨʜʝװʪʳ ʪץʨʘײʳʥ ʪסʫʰʳʣʳסʳʟʳץ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʪʘשʜʘʣסʘʥ ᴅʜʽʩʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʤʦʪʠʚʘʮʠʷʩʳʥ 

ʢװʰʝʡʪʽʧ, ʦʣʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞʘʡʣʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

 

ʂʝʩʪʝ 6 - ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ ʦץʫʰʳʣʘʨʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʽש ʩᴅʡʢʝʩʪʽʛʽ 

 
ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ (7-10 ʞʘʩ) 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ 

 ʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨץ
ʇʝʜʘʛʦʛʠʢʘʣʳץ ʥᴅʪʠʞʝ 

ʅʘץʪʳ-ʙʝʡʥʝʣʽ ʦʡʣʘʫʜʳש 

ʙʘʩʳʤʜʳסʳ 

ʂᴇʨʥʝʢʽʣʽʢʢʝ ʥʝʛʽʟʜʝʣʛʝʥ 

ʦץʳʪʫ, ʤʦʜʝʣʴʜʝʫ 

 ,ʩʽʥʫװʪʳ ʪץʳʤʜʘʨʜʳ ʥʘסױ

ʩʝʙʝʧ-ʩʘʣʜʘʨ ʙʘʡʣʘʥʳʩʳʥ 

ʤʝשʛʝʨʫ 

ʆʡʳʥ - ʞʝʪʝʢʰʽ ʽʩ-ᴅʨʝʢʝʪ 
ʆʡʳʥ ʘʨץʳʣʳ ʦץʳʪʫ, ʞʘʨʳʩ 

ʵʣʝʤʝʥʪʪʝʨʽ 

ʆץʫ ʤʦʪʠʚʘʮʠʷʩʳʥʳש ʘʨʪʫʳ, 

 ʪʘʣʫʳץʩʘ שʪʳץʫʰʳʣʳסʳʟʳץ

ᴄʨʝʢʝʪ ʘʨץʳʣʳ װʡʨʝʥʫʛʝ 

ʙʝʡʽʤʜʽʣʽʢ 

ʊᴅʞʽʨʠʙʝʣʽʢ-ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

ᴅʨʝʢʝʪ 

ʊʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʧʝʥ 

ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳש 

ʜʘʤʫʳ 

 ʘסʪʘʫץʘ, ʞʠʥʘסʨʘʩʪʳʨʫײפ

 ץʫʰʳʣʳסʳʟʳץ

ʈʦʙʦʪ ʤʦʜʝʣʴʜʝʨʽʥ 

 ʨʘʩʪʳʨʫײץ

ʂʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫ ʤʝʥ 

ʪʝʭʥʠʢʘʣʳץ ʝʣʝʩʪʝʪʫʜʽש 

 ʘʣʳʧʪʘʩʫʳץ

 ʘʞʝʪʪʽʣʽʢץ ʘץʘʪʳʥʘʩץ-ʘʨʳʤפ
ʊʦʧʪʳץ ʞײʤʳʩ, ʙʽʨʣʝʩʢʝʥ 

ʞʦʙʘʣʘʨ 

ʂʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʜʘסʜʳʣʘʨʜʳש 

ʜʘʤʫʳ 

 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥʘ ʝʥʛʽʟʽʣʫ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨʜʳס שʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳ ʘʣסʘʰץʳ ץʘʜʘʤʜʘʨʜʘʥ ʤʝשʛʝʨʫʽʥʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʫʰʳʥʳ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤʜʝʨʤʝʥ 

 ,ʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʦʡʣʘʫ ʜʘ שʦʡʤʘʡ, ʦʣʘʨʜʳץ ʘʥʘץ ʘʨʫʣʘʥʜʳʨʳʧץ

ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ײʞʳʤʜʳץ ʞײʤʳʩ ʞʘʩʘʫסʘ 

ʙʝʡʽʤʜʝʡʜʽ. ɹʘʣʘʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʙʝʡʥʝʣʽʢ ʦʡʣʘʫʜʘʥ 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫסʘ ʢᴇʰʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɼʝʤʝʢ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ï ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫ ʤʝʥ 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ װʡʨʝʪʫʜʝ ʧʨʦʛʨʘʤʤʘʣʘʫ 

 שʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʝ שʫʰʳʥʳץʜʝʨʽʩʽ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. ʆװ

ʘʣʜʳʤʝʥ ʚʠʟʫʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 
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ʄײʥʜʘʡ ʦʨʪʘʜʘ ʙʘʣʘ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʜʳ ʙʝʡʥʝʣʽ ʪװʨʜʝ ʤʝשʛʝʨʝʜʽ, ʢװʨʜʝʣʽ 

ʢʦʤʘʥʜʘʣʘʨʜʳ ʙʣʦʢʪʘʨ ʘʨץʳʣʳ ʙʽʨʽʢʪʽʨʽʧ ʦʨʳʥʜʘʡ ʘʣʘʜʳ. פʘʟʽʨʛʽ ʪʘשʜʘ 

ʙʘʩʪʘʫʳʰ ʜʝשʛʝʡʛʝ ʳסשʘʡʣʳ ʢʝש ʪʘʨʘסʘʥ ʚʠʟʫʘʣʜʳ ʦʨʪʘʣʘʨסʘ Scratch, LEGO 

EV3 Classroom, Open Roberta ʩʠʷץʪʳ ײץʨʘʣʜʘʨ ʞʘʪʘʜʳ. 

ʂʝʣʝʩʽ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨʜʳ ʤᴅʪʽʥʜʽʢ ʧʨʦʛʨʘʤʤʘʣʘʫסʘ ʙʽʨʪʽʥʜʝʧ ʢᴇʰʽʨʫ 

ʢᴇʟʜʝʣʝʜʽ. ɹײʣ ʦʣʘʨʜʳש ʩʠʥʪʘʢʩʠʩʪʽʢ ײץʨʳʣʳʤʜʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʽʥ 

ʞʝשʽʣʜʝʪʽʧ, ʥʘץʪʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ʤʝשʛʝʨʫʛʝ ʥʝʛʽʟ ץʘʣʘʡʜʳ. 

ɺʠʟʫʘʣʜʳʜʘʥ ʤᴅʪʽʥʜʽʢʢʝ ᴇʪʫ ï ʦץʫʰʳʥʳש ʧʨʦʛʨʘʤʤʘʣʘʫ ʤᴅʜʝʥʠʝʪʽʥ ʞװʡʝʣʽ 

 ʣ ᴅʜʽʩײʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʩʘʪʳʣʳ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹװʘ ʤסʘʣʳʧʪʘʩʪʳʨʫץ

ʦץʳʪʫ ʤʘʟʤײʥʳʥ ץʘʨʘʧʘʡʳʤʥʘʥ ʢװʨʜʝʣʽʛʝ ץʘʨʘʡ ʩʘʪʳʣʳʣʳץʧʝʥ 

 ,ʛʝʡʜʝʛʽ ʙʽʣʽʤשʘ ʙʝʣʛʽʣʽ ʙʽʨ ʜʝסʫʰʳץʡʳʤʜʘʩʪʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ᴄʨ ʤʦʜʫʣʴ ʦײ

ʙʽʣʽʢ ʞᴅʥʝ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣʘʜʳ. ʄײʥʜʘʡ ײץʨʳʣʳʤ 

ʙʘʣʘʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫʛʝ, ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʙʽʨʪʽʥʜʝʧ ʘʣסʘ ʞʳʣʞʫסʘ 

ʞᴅʥʝ ץʳʟʳסʫʰʳʣʳץʪʳ ʩʘץʪʘʡʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘסʘ ץʘʪʳʩʪʳ ʘʣסʘʥʜʘ, ʘʣסʘʰץʳ 

ʤʦʜʫʣʴʜʝʨʜʝ ץʘʨʘʧʘʡʳʤ ײץʨʳʣʳʤʜʳץ ʪʘʧʩʳʨʤʘʣʘʨ ײʩʳʥʳʣʩʘ, ʢʝʣʝʩʽ 

ʢʝʟʝשʜʝʨʜʝ ʘʣʛʦʨʠʪʤʜʝʨ ײץʨʫ, ʢװʨʜʝʣʽ ʞʦʙʘʣʘʨ ʦʨʳʥʜʘʫ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʰʝʰʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳ ʤʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞʘʨʳʩʪʘʨʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥ ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫסʘ ʞᴅʥʝ ʪʦʧʪʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʙʽʨʣʝʩʝ 

ʦʨʳʥʜʘʫסʘ װʡʨʝʪʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ ʽʩ-ʰʘʨʘʣʘʨʳ ʨʝʪʽʥʜʝ 

ʢʝשʽʥʝʥ ʪʘʥʳʤʘʣ ʙʦʣʘ ʙʘʩʪʘʣʜʳ [72]. ʉʦסʘʥ ʩᴅʡʢʝʩ, ʙʽʣʽʤ ʙʝʨʫ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʢʘʜʝʤʠʷʣʳץ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʜʘסʜʳʣʘʨʳʥʘ ᴅʩʝʨʽʥ ʟʝʨʪʪʝʡʪʽʥ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʩʘʥʳ ʪײʨʘץʪʳ ᴇʩʫ 

ʧʨʦʮʝʩʽ ʙʘʡץʘʣʘ ʙʘʩʪʘʣʜʳ.  

ʂʝʡʙʽʨ ʟʝʨʪʪʝʫʣʝʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳץ שʳʟʳסʫʰʳʣʳסʳ ʤʝʥ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥ ʦץʳʪʫ ʨᴇʣʽʥ 

ʢᴇʨʩʝʪʢʝʥʽʤʝʥ [73], ʦץʳʪʫʜʳץ שʘʟʽʨʛʽ ᴅʜʽʩʪʝʨʽ ʘʨץʳʣʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʦץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ץʘʨʳʤ-

 ʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʠʽʤʜʽʣʽʛʽסʜʳʣʘʨסʪʳ ʜʘץʩʠʷ ץʪʘʩʪʳץʘʪʳʥʘʩ, ʳʥʪʳʤʘץ

ʪײʨסʳʩʳʥʘʥ ᴅʣʽ ʜʝ ʪʦʣʳץ ʥʝʛʽʟʜʝʣʤʝʛʝʥ. 

 LEGO ʢʦʤʧʘʥʠʷʩʳ ʤʝʥ ʄʘʩʩʘʯʫʩʝʪʩ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʠʥʩʪʠʪʫʪʳʥʳש (MIT) 

ʄʝʜʠʘ ʟʝʨʪʭʘʥʘʩʳ ʙʽʨʣʝʩʽʧ 1967 ʞʳʣʳ LOGO ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽ ʘʣסʘʰ 

ᴅʟʽʨʣʝʥʛʝʥʥʝʥ ʢʝʡʽʥ, ʩʦסשʳ ʞʠʳʨʤʘ ʞʳʣʜʘ ʨʦʙʦʪʪʘʨʜʳ ץʦʣʜʘʥʫ ʞʠʽʣʽʛʽ ʢװʨʪ 

ʘʨʪʳʧ, ᴅʩʽʨʝʩʝ, ʞʘʧʧʘʡ ʥʘʨʳץץʘ ʘʨʥʘʣסʘʥ ï MINDSTORMS ʙʽʣʽʤ ʙʝʨʫ 

ʨʦʙʦʪʪʘʨʳʥ ʞʘʩʘסʘʥʥʘʥ ʢʝʡʽʥ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʣʘʩʳʥʜʘ ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣʳʥʘ ʘʡʥʘʣʘ ʙʘʩʪʘʜʳ. LEGO Education 

North America ʩʘʪʫ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, ɸפʐ-ʪʘסʳ 60 000-ʥʘʥ ʘʩʪʘʤ ʙʽʣʽʤ ʙʝʨʫ 

 ʦʣʜʘʥʳʣʫʳץ שʘʥ, ʘʣ ʦʣʘʨʜʳסʡʳʤʜʘʨʳ MINDSTORMS ʨʦʙʦʪʪʘʨʳʥ ʩʘʪʳʧ ʘʣײ

LEGO ʥʝʛʽʟʽʥʜʝʛʽ ʞʘʨʳʩʪʘʨʳʥʳש ᴇʩʽʤ ʜʠʥʘʤʠʢʘʩʳʥʘʥ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ. 

ɹװʛʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ-ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪʢʝ ץʘʪʳʩʫʳ ʦʣʘʨʜʳש 

ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. ʆʩʳ ʧʨʦʮʝʩʢʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʳש ʘʨʪʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ץʦʣʞʝʪʽʤʜʽ ʘץʧʘʨʘʪʪʳ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ 

 ʪʳʥʫʰʳʣʘʨʳ ʝʤʝʩ, ʙʝʣʩʝʥʜʽײʘʥʘ ʪס ʞʘʡ שʨʘʣʜʘʨʜʳײץ ʰʪʘʩʪʳʨʳʧ, ᴇʥʽʤʜʝʨ ʤʝʥײ
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 ʘʣʳʧʪʘʩʪʳʨʫʜʘ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʞʘʨʳʩʪʘʨʳ ʤʝʥץ ʘʪʳʩʫʰʳ ʨʝʪʽʥʜʝץ

ʬʝʩʪʠʚʘʣʴʜʝʨ ʠʥʥʦʚʘʮʠʷ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץץʘ ʜʝʛʝʥ ʽʰʢʽ ʤʦʪʠʚʘʮʠʷʥʳ 

ʳʥʪʘʣʘʥʜʳʨʫʜʘ. ʆʩʳʥʜʘʡ ʙʝʡʨʝʩʤʠ ʦʨʪʘ ʙʘʣʘʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳץ, ʙʘץʳʣʘʫ 

ʞᴅʥʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ᴇʤʽʨ ʙʦʡʳ װʡʨʝʥʫ ʜʘסʜʳʣʘʨʳʥ ʞʘʩʳʨʳʥ ʪװʨʜʝ 

ʜʘʤʳʪʘʪʳʥ ץʦʣʘʡʣʳ ʘʣʘש ʙʦʣʘ ʘʣʘʜʳ [74]. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ʞʘʩʘʧ ʢᴇʨʫ ʘʨץʳʣʳ װʡʨʝʥʫ ʢʝש ʪʘʨʘʣʫʳ 

ʙʘʣʘʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫʜʘ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ ʙʦʣʳʧ 

ʦʪʳʨ. ᴆʡʪʢʝʥʽ, ʦשʘʡ ץʦʣʞʝʪʽʤʜʽ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽ ʤʝʥ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʪʝʢ ʜʘʡʳʥ ᴇʥʽʤʜʝʨ ʤʝʥ 

 ,ʨʘʩʪʳʨʳʧײץ ʦʡʤʘʡ, ʦʣʘʨʜʳ ʜʝʨʙʝʩץ ʘʥʘץ ʪʳʥʫʰʳʩʳ ʙʦʣʳʧײʪ שʨʘʣʜʘʨʜʳײץ

ʞʝʪʽʣʜʽʨʝʪʽʥ ʙʝʣʩʝʥʜʽ ʞʘʩʘʫʰʳ ʜʝשʛʝʡʽʥʝ ʢᴇʪʝʨʽʣʝʜʽ. ɹײʣ װʨʜʽʩʢʝ ᴅʫʝʩץʦʡʣʘʨ, 

ʞʘשʘʜʘʥ װʡʨʝʥʫʰʽʣʝʨ, ʞʘʩ ʜʠʟʘʡʥʝʨʣʝʨ ʤʝʥ ʙʦʣʘʰʘץ ʠʥʞʝʥʝʨʣʝʨ ʜʝ ʙʝʣʩʝʥʝ 

ʘʨʘʣʘʩʫʜʘ. ʈʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞʘʨʳʩʪʘʨ ʤʝʥ ʤʝʡʢʝʨʣʽʢ ʙʘסʳʪʪʘסʳ ʽʩ-

ʰʘʨʘʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʠʥʥʦʚʘʮʠʷסʘ, ʽʟʜʝʥʽʩʢʝ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץץʘ ʜʝʛʝʥ 

ʽʰʢʽ ʳʥʪʘʩʳʥ ʢװʰʝʡʪʝʜʽ. ʄײʥʜʘʡ ʙʝʡʨʝʩʤʠ ʦץʫ ʢʝשʽʩʪʽʛʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳץ שʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʦʷʪʳʧ, ʙʘץʳʣʘʫ ʞᴅʥʝ ʙʽʨʣʝʩʢʝʥ ᴅʨʝʢʝʪ 

ʘʨץʳʣʳ ᴇʤʽʨ ʙʦʡʳ ʙʽʣʽʤ ʘʣʫסʘ ץʘʞʝʪʪʽ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ 

ʞʘʩʘʡʜʳ. 

ʊʘʨʠʭʠ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳʥʳש ʨᴇʣʽʥ ʝʩʝʧʪʝʡʪʽʥ ʽʨʛʝʣʽ 

ʪʝʦʨʠʷ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [75]. ʂʦʥʩʪʨʫʢʪʠʚʠʟʤʥʽש 

ʘʣסʳʰʘʨʪʪʘʨʳ ʙʽʣʽʤʜʽ ץʦʨʰʘסʘʥ ʦʨʪʘʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʘʨץʳʣʳ ʙʝʣʩʝʥʜʽ 

ʪװʨʜʝ ײץʨʘʩʪʳʨʳʣʘʪʳʥ ʪᴅʞʽʨʠʙʝ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ [76]. ʂʦʥʩʪʨʫʢʪʠʚʠʟʤ 

ʥʝʛʽʟʽʥʜʝ ʦץʫʰʳʣʘʨ ᴅʜʝʪʪʝ ʰʘסʳʥ ʪʦʧʪʘʨʜʘ ʥʝʤʝʩʝ ʢʦʤʘʥʜʘʣʘʨʜʘ ʰʳʥʘʡʳ 

ʤᴅʩʝʣʝʣʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʜʽ. ʆץʫʰʳʣʘʨʜʳש ʙײʨʳʥסʳ ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ ʙײʨʳʥסʳ 

ʙʽʣʽʤʜʝʨʽ ʢʝʡʽʥʛʽ ʙʽʣʽʤʜʝʨʜʽ ײץʨʫʜʳש ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʣʽʤʜʽ ײץʨʫ 

ʧʨʦʮʝʩʽ ʤʝʥ ץʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʘסʘʣʘʫ ץʦʨʳʪʳʥʜʳ ᴇʥʽʤ ʤʝʥ ʞʠʳʥʪʳץ ʙʘסʘʣʘʫ 

ʩʠʷץʪʳ ʤʘשʳʟʜʳ. ʊװʧʥײʩץʘʣʳץ ʤᴅʩʝʣʝʣʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש ʙײʣ ʤʝʭʘʥʠʟʤʽ 

ʦץʫʰʳʣʘʨʜʳ ʳʥʪʘʣʘʥʜʳʨʫסʘ ʘʨʥʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʥʝʛʽʟʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʰʝʰʽʤʜʝʨʜʽ ʞʘʩʘʫסʘ ʳʥʪʘʣʘʥʜʳʨʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʦץʫʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʝʢʽʥʰʽ ʪʝʦʨʠʷ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʪʝʦʨʠʷ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʤʝʥ ʠʜʝʷʣʘʨʜʳ ʙᴇʣʽʩʝʜʽ, ʙʽʨʘץ 

ʞʘשʘ ʙʽʣʽʤʥʽש ʛʝʥʝʨʘʮʠʷʩʳʥ ʙʘסʳʪʪʘʫ װʰʽʥ ʥʘץʪʳ ᴅʣʝʤ ʢʦʥʪʝʢʩʪʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ ʘʨץʳʣʳ ʦʥʳ ʢʝשʝʡʪʝʜʽ [77]. ʂʦʥʩʪʨʫʢʮʠʷʣʳץ ʪʝʦʨʠʷ ʨʝʪʽʥʜʝ ɹʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫʜʳ ץʦʣʜʘʡʜʳ, ʤʘʪʝʨʠʘʣʜʳץ 

ʦʙʲʝʢʪʽʣʝʨʤʝʥ ʘʰʫʜʳ װʡʨʝʥʫʛʝ ʞᴅʥʝ ʙײʨʳʥסʳ ʙʽʣʽʤ ʤʝʥ ʥʘץʪʳ ᴅʣʝʤʜʝʛʽ ʞʘשʘ 

ʘץʧʘʨʘʪ ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ [78]. ʂʦʥʩʪʨʫʢʪʠʚʠʟʤ 

ʤʝʥ ʢʦʥʩʪʨʫʢʮʠʦʥʠʟʤʥʽש ʙʘʩʪʳ ʘʡʳʨʤʘʰʳʣʳסʳ ʤʳʥʘʜʘ: ʢʦʥʩʪʨʫʢʪʠʚʠʟʤ ʝש 

ʘʣʜʳʤʝʥ ʦץʫʰʳʣʘʨʜʳש ʧʩʠʭʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʽʥʝ ץʘʪʳʩʪʳ ʙʦʣʩʘ, 

ʢʦʥʩʪʨʫʢʮʠʦʥʠʟʤ ʥʝʛʽʟʽʥʝʥ ʬʠʟʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʢᴇʨʩʝʪʝʜʽ (ʤʳʩʘʣʳ, 

ʬʠʟʠʢʘʣʳץ ʤʦʜʝʣʴʜʽ ײץʨʫ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʝשʜʝʫʜʽ ײץʨʫ ʞᴅʥʝ ʪ.ʙ.) [79]. 

ʂʦʥʩʪʨʫʢʮʠʷʣʳײץ ץʨʳʣʳʩʪʳ ʜʘ, ʜʝʢʦʥʩʪʨʫʢʮʠʷʥʳ ʜʘ ץʘʨʘʩʪʳʨʘʜʳ ʞᴅʥʝ 

ʦץʫʰʳʣʘʨʜʳ ʧʨʦʮʝʩʢʝ ʙʘסʳʪʪʘʣסʘʥ ʪʘʧʩʳʨʤʘסʘ ʪʘʨʪʫ ʘʨץʳʣʳ ʦʡʣʘʫ ʤʝʥ ʦץʫ 

ʧʨʦʮʝʩʽʥ ʢᴇʨʥʝʢʽ ʝʪʝʜʽ. 
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ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ï ʙʘʣʘʥʳש ʪײʣסʘʣʳץ, ʪʘʥʳʤʜʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʜʘʤʫʳʥʳש ʙʘʩʪʘʧץʳ ʽʨʛʝʪʘʩʳ ץʘʣʘʥʘʪʳʥ ʤʘשʳʟʜʳ ʢʝʟʝש. ɼᴅʣ ʦʩʳ ʞʘʩʪʘ 

ʦץʫʰʳʥʳץ שʦʨʰʘסʘʥ ʦʨʪʘ ʪʫʨʘʣʳ ʪװʩʽʥʽʛʽ ʢʝשʝʡʽʧ, ᴇʟ ʙʝʪʽʥʰʝ ᴅʨʝʢʝʪ ʝʪʫʛʝ, 

ʩʘʣʳʩʪʳʨʫסʘ, ʪʘʣʜʘʫסʘ, ʩʝʙʝʧ-ʩʘʣʜʘʨʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʙʘʡץʘʫסʘ ʜʝʛʝʥ 

ʪʘʣʧʳʥʳʩʳ ץʘʣʳʧʪʘʩʘ ʙʘʩʪʘʡʜʳ. ʉʦʥʜʳץʪʘʥ, ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞʘסʜʘʡʳʥʜʘ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʥʛʽʟʫ ʢʝʟʜʝʡʩʦץ 

 ʳʥʘ ʞᴅʥʝ ʦʡʣʘʫסʫʰʳʣʳסʳʟʳץ ,ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ שʙʳʣʳʩ ʝʤʝʩ, ʦʣ ʙʘʣʘʥʳײץ

ʤװʤʢʽʥʜʽʛʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʘʞʝʪʪʽʣʽʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

7-10 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʦץʫʰʳʣʘʨ װʰʽʥ ʞʘשʘ ʘץʧʘʨʘʪʪʳ ʥʘץʪʳ ᴅʨʝʢʝʪ 

ʘʨץʳʣʳ ʤʝשʛʝʨʫ, ʢᴇʟʙʝʥ ʢᴇʨʫ, ץʦʣʤʝʥ ײʩʪʘʧ ʢᴇʨʫ, ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫ ʘʩʘ ʤʘשʳʟʜʳ. 

ʆʩʳ ʢʝʟʝשʜʝ ʙʘʣʘ ʜʘʡʳʥ ʘץʧʘʨʘʪʪʳ ʞʘʡ סʘʥʘ ץʘʙʳʣʜʘʤʘʡʜʳ, ʢʝʨʽʩʽʥʰʝ ᴇʟʽ 

ʦʨʳʥʜʘʧ ʢᴇʨʛʝʥ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʙʽʣʽʤʜʽ ʪʝʨʝשʽʨʝʢ ʠʛʝʨʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ: 

ʦץʫʰʳ ʙʝʣʛʽʣʽ ʙʽʨ ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ײץʨʘʩʪʳʨʘʜʳ, 

ʩʘʣʳʩʪʳʨʘʜʳ, ץʘʪʝʣʝʩʝʜʽ, ץʘʡʪʘ ʪװʟʝʪʝʜʽ ʞᴅʥʝ ᴇʟ ʰʝʰʽʤʽʥ ʪʘʙʘʜʳ. ʆʣ ʪʝʢ 

ʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤ סʘʥʘ ʝʤʝʩ, ʦʡʣʘʫ ᴅʜʽʩʪʝʨʽʥ, ʞʦʩʧʘʨʣʘʫʜʳ, ᴇʟ ᴅʨʝʢʝʪʽʥ 

ʙʘץʳʣʘʫʜʳ װʡʨʝʥʝʜʽ [80]. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʞʘʩʳʥʜʘסʳ ʙʘʣʘʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

ʢᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨ ʟʝʨʪʪʝʛʝʥ. ʉʦʥʳש ʽʰʽʥʜʝ ɾ. ʇʠʘʞʝ ʙײʣ ʢʝʟʝשʜʽ ʥʘץʪʳ 

ʦʧʝʨʘʮʠʷʣʘʨ ʢʝʟʝשʽ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʡʜʳ [81]. ʆʥʳש ʧʽʢʽʨʽʥʰʝ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʩʳ ʥʘץʪʳ ʟʘʪʪʘʨ ʤʝʥ ʢᴇʨʥʝʢʽ ᴅʨʝʢʝʪʪʝʨ ʘʨץʳʣʳ ʪʠʽʤʜʽ ʦʡʣʘʡʜʳ. ʆʣ 

ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨʜʳ ʙʽʨʜʝʥ ʪװʩʽʥʝ ʘʣʤʘʡʜʳ, ʙʽʨʘץ ʙʝʣʛʽʣʽ ʙʽʨ ᴅʨʝʢʝʪʪʽ ʢᴇʟʙʝʥ 

ʢᴇʨʽʧ, ʦʥʳ ʦʨʳʥʜʘʧ ʰʳץץʘʥ ʞʘסʜʘʡʜʘ ʞʘשʘ ʙʽʣʽʤʜʽ ʦשʘʡ ץʘʙʳʣʜʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʦץʳʪʫ ʥʘץʪʳ װʣʛʽʣʝʨʛʝ, 

ʢᴇʨʥʝʢʽʣʽʢʢʝ, ʦʡʳʥסʘ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʫʽ ʪʠʽʩ. 

ʆʩʳ ʞʘʩʪʘ ʦץʫʰʳʣʘʨʜʳש ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫʳ, ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ 

ʘʥʳץʪʘʫ ץʘʙʽʣʝʪʽ, ʨʝʪʪʽʣʽʢ ʧʝʥ ʩʝʙʝʧ-ʩʘʣʜʘʨʣʳץ ʪᴅʫʝʣʜʽʣʽʢʪʽ ʪװʩʽʥʫ ʜʘסʜʳʩʳ 

ʙʝʣʩʝʥʜʽ ʜʘʤʠʜʳ. ʈʦʙʦʪʪʳ ʙʝʣʛʽʣʽ ʙʽʨ ʙʘסʳʪʪʘ ץʦʟסʘʣʪʫ, ᴅʨʝʢʝʪʪʝʨ ʪʽʟʙʝʛʽʥ 

 שʫʰʳʥʳץʪʳ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʘʪʝ ʢʝʪʢʝʥ ʦʨʳʥʜʳ ʪʘʙʫ ʩʠʷץ ,ʨʘʩʪʳʨʫײץ

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʄײʥʜʘʡ ʞײʤʳʩ ʙʘʣʘʥʳ ʪʝʢ ʦʨʳʥʜʘʫʰʳ 

ʨʝʪʽʥʜʝ ʝʤʝʩ, ᴇʟ ᴅʨʝʢʝʪʽʥ ʞʦʩʧʘʨʣʘʡ ʘʣʘʪʳʥ, ʥᴅʪʠʞʝʩʽʥ ʙʦʣʞʘʡʪʳʥ ʩʫʙʲʝʢʪ 

ʨʝʪʽʥʜʝ ʜʘʤʳʪʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘסʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ï 

ʦץʫʰʳʣʘʨʜʘ ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʝʩʝʧʪʽʢ ʦʡʣʘʫʜʳש ʙʘʩʪʘʧץʳ ʥʝʛʽʟʜʝʨʽʥ 

 ץʘʨʤʘʰʳʣʳסʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʰʳ ץʪʘʥʳʤʜʳ שʘʣʳʧʪʘʩʪʳʨʫ, ʦʣʘʨʜʳץ

ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʫ. ɹײʣ ʤʘץʩʘʪ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ: 

 ᴅʨʝʢʝʪʪʝʨʜʽש ʨʝʪʪʽʣʽʛʽ ʤʝʥ ʜᴅʡʝʢʪʽʣʽʛʽʥ ʪװʩʽʥʜʽʨʫ; 

 ʙʝʣʛʽʣʽ ʙʽʨ ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ װʰʽʥ ʞʦʩʧʘʨ ײץʨʫסʘ װʡʨʝʪʫ; 

 ʢʝשʽʩʪʽʢʪʽʢ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫ; 

 ;ʘʣʳʧʪʘʩʪʳʨʫץ ʜʳʣʘʨʳʥסʨʘʩʪʳʨʫ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫ ʜʘײץ 

 ʪʦʧʧʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʞᴅʥʝ ᴇʟ ʦʡʳʥ ʜᴅʣʝʣʜʝʧ ʘʡʪʫ ץʘʙʽʣʝʪʽʥ ʞʝʪʽʣʜʽʨʫ; 

 ʰʳסʘʨʤʘʰʳʣʳץ ʙʘʩʪʘʤʘʥʳ ץʦʣʜʘʫ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʦץʳʪʫʜʳש ʤʘʟʤײʥʳ ʙʘʣʘʥʳש ʞʘʩ 

ʝʨʝʢʰʝʣʽʛʽʥʝ ʩᴅʡʢʝʩ ʽʨʽʢʪʝʣʫʽ ץʘʞʝʪ. ɹײʣ ʞʝʨʜʝ ʝש ʘʣʜʳʤʝʥ ʢװʨʜʝʣʽ 

ʧʨʦʛʨʘʤʤʘʣʘʫʜʘʥ ʝʤʝʩ, ץʘʨʘʧʘʡʳʤ ᴅʨʝʢʝʪʪʝʨʜʽ ʪװʩʽʥʫʜʝʥ ʙʘʩʪʘʫ ʤʘשʳʟʜʳ. 
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ɹʘʩʪʘʫʳʰ ʜʝשʛʝʡʜʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ײʡʳʤʜʘʩʪʳʨʫ ʪᴇʤʝʥʜʝʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨ 

ʘʨץʳʣʳ ʩʠʧʘʪʪʘʣʘʜʳ. 

ɹʽʨʽʥʰʽ ʝʨʝʢʰʝʣʽʢ ï ʧʨʦʛʨʘʤʤʘʣʘʫסʘ ʜʝʡʽʥʛʽ ʘʣʛʦʨʠʪʤʜʝʫ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʩʳ ʙʽʨʜʝʥ ʢװʨʜʝʣʽ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ʤʝשʛʝʨʝ 

ʘʣʤʘʡʜʳ. ʉʦʥʜʳץʪʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʢʦʤʧʴʶʪʝʨʩʽʟ ʦʨʳʥʜʘʣʘʪʳʥ 

 ץʘʨʘʣʳץʥʜʘʡ ᴅʜʽʩ ʭʘʣʳײʨʳʩ. ʄײʘʥʳ ʜסʘʨʘʧʘʡʳʤ ʪʘʧʩʳʨʤʘʣʘʨʜʘʥ ʙʘʩʪʘʣץ

ᴅʜʝʙʠʝʪʪʝ çʢʦʤʧʴʶʪʝʨʩʽʟ ʦץʳʪʫ ᴅʜʽʩʽè ᴅʜʽʩʽ ʜʝʧ ʘʪʘʣʘʜʳ. ʆʥʳש ʤᴅʥʽ ï ʙʘʣʘ 

ʘʣʜʳʤʝʥ ᴅʨʝʢʝʪʪʝʨʜʽש ʨʝʪʽʥ, ʙʘסʳʪʪʳ, ʢʦʤʘʥʜʘʣʘʨʜʳש ʙʘʡʣʘʥʳʩʳʥ ʪװʩʽʥʝʜʽ, 

ʩʦʜʘʥ ʢʝʡʽʥ סʘʥʘ ʦʥʳ ʮʠʬʨʣʳץ ʦʨʪʘʜʘ ץʦʣʜʘʥʘʜʳ. ʄʳʩʘʣʳ, ʦץʫʰʳסʘ çʨʦʙʦʪʪʳ 

 ʪʳץʘʟʳʥʘʥʳ ʪʘʧè ʩʠʷץʘʨè, çסʡʜʝʥ ʤʝʢʪʝʧʢʝ ʞʝʪʢʽʟè, çʣʘʙʠʨʠʥʪʪʝʥ ʰʳװ

ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʨʽʣʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʦʣ ʘʣʜʳʤʝʥ ץʦʟסʘʣʳʩʪʘʨ ʪʽʟʙʝʛʽʥ 

ʦʡʣʘʩʪʳʨʘʜʳ, ʢʝʡʽʥ ʦʥʳ ʙʝʣʛʽʣʽ ʙʽʨ ʨʝʪʧʝʥ ʦʨʥʘʣʘʩʪʳʨʘʜʳ. ʆʩʳʥʜʘʡ ʞײʤʳʩ 

ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʜʘ ʘʣʛʦʨʠʪʤ סײʳʤʳ, ᴅʨʝʢʝʪʪʽ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ץʘʪʝʥʽ ʪʘʙʫ 

 .ʘʣʳʧʪʘʩʘ ʙʘʩʪʘʡʜʳץ ʘʙʽʣʝʪʽץ

ɽʢʽʥʰʽ ʝʨʝʢʰʝʣʽʢ ï ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʫ. 

ɹʘʩʪʘʫʳʰ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨ װʰʽʥ ʦʡʳʥ ï ʪʘʥʳʤʥʳש ʪʘʙʠסʠ ʬʦʨʤʘʩʳ. 

ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘסʳ ʪʝʭʥʠʢʘʣʳץ ʤʘʟʤײʥʜʘסʳ ײץʨסʘץ 

ʪʘʧʩʳʨʤʘʣʘʨסʘ ʝʤʝʩ, ʦʡʳʥʜʳץ ʞᴅʥʝ ʩʶʞʝʪʪʽʢ ʞʘסʜʘʡʣʘʨסʘ ײץʨʳʣʫʳ ʪʠʽʩ. ʈʦʙʦʪ 

ʙʝʣʛʽʣʽ ʙʽʨ ʢʝʡʽʧʢʝʨʜʽש, ʢᴇʤʝʢʰʽʥʽש ʥʝʤʝʩʝ ʝʨʪʝʛʽ ʢʝʡʽʧʢʝʨʽʥʽש ʨᴇʣʽʥ ʘʪץʘʨסʘʥ 

ʢʝʟʜʝ ʦץʫʰʳ ʪʘʧʩʳʨʤʘʥʳ ץʳʟʳסʫʰʳʣʳץʧʝʥ ʦʨʳʥʜʘʡʜʳ. ʄʳʩʘʣʳ, ʨʦʙʦʪ 

çʦʨʤʘʥʜʘ ʘʜʘʩץʘʥ ʘסשʘ ʢᴇʤʝʢʪʝʩʝʜʽè, çסʘʨʳʰץʘ ײʰʘʜʳè, çץʘʣʘʜʘסʳ 

ʙʘסʜʘʨʰʘʤʜʳ ʙʘʩץʘʨʘʜʳè ʥʝʤʝʩʝ çʭʘʪ ʞʝʪʢʽʟʝʜʽè. ʄײʥʜʘʡ ʩʶʞʝʪʪʝʨ ʙʘʣʘʥʳש 

ʵʤʦʮʠʦʥʘʣʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳש ʪʘʧʩʳʨʤʘʥʳ 

ʩʘʥʘʣʳ ʪװʨʜʝ ʦʨʳʥʜʘʫʳʥʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. ʆʡʳʥ ʦץʫʰʳʥʳץ שʦʨץʳʥʳʰʳʥ 

ʘʟʘʡʪʳʧ, ץʘʪʝʣʝʩʫʜʝʥ ץʳʩʳʣʤʘʡ, ʝʨʢʽʥ ᴅʨʝʢʝʪ ʝʪʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ϭʰʽʥʰʽ ʝʨʝʢʰʝʣʽʢ ï ץʘʨʘʧʘʡʳʤʥʘʥ ʢװʨʜʝʣʽʛʝ ץʘʨʘʡ ʩʘʪʳʣʳ ʦץʳʪʫ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘסʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ 

 ʘʥʘ ᴅʨʝʢʝʪʪʽ ʦʨʳʥʜʘʡʜʳ, ʢʝʡʽʥס ʫʰʳ ʙʽʨץʡʳʤʜʘʩʪʳʨʳʣʫʳ ʢʝʨʝʢ. ɸʣʜʳʤʝʥ ʦײ

ʙʽʨʥʝʰʝ ᴅʨʝʢʝʪʪʽ ʙʽʨʽʢʪʽʨʝʜʽ, ʩʦשʳʥʜʘ ʪʦʣʳץ ʘʣʛʦʨʠʪʤ ײץʨʘʩʪʳʨʘʜʳ. ʄᴅʩʝʣʝʥ, 

ʙʽʨʽʥʰʽ ʢʝʟʝשʜʝ ʦʣ ʨʦʙʦʪʪʳ ʘʣסʘ ʞᴅʥʝ ʘʨʪץʘ ʞʳʣʞʳʪʫʜʳ װʡʨʝʥʝʜʽ. ɽʢʽʥʰʽ 

ʢʝʟʝשʜʝ ʙײʨʳʣʫ, ʪʦץʪʘʫ, ʢʝʜʝʨʛʽʜʝʥ ʘʡʥʘʣʳʧ ᴇʪʫ ʩʠʷץʪʳ ץʦʩʳʤʰʘ ᴅʨʝʢʝʪʪʝʨ 

ʝʥʛʽʟʽʣʝʜʽ. ɸʣ ʢʝʡʽʥʽʨʝʢ ʙʽʨʥʝʰʝ ʢʦʤʘʥʜʘʥʳ ʙʽʨʽʢʪʽʨʽʧ, ʙʝʣʛʽʣʽ ʙʽʨ ʤᴅʩʝʣʝʥʽ 

ʰʝʰʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʪʦʣʳץ ʧʨʦʛʨʘʤʤʘ ʞʘʩʘʡʜʳ. ʆʩʳʥʜʘʡ ʙʽʨʽʟʜʽʣʽʢ ʦץʫʰʳʥʳש 

ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʣʫʽʥʝ ʞʦʣ ʙʝʨʤʝʡʜʽ ʞᴅʥʝ ᴅʨ ʞʘשʘ ʙʽʣʽʤʥʽש ʙײʨʳʥסʳ 

ʙʽʣʽʤʤʝʥ ʙʘʡʣʘʥʳʩʪʘ ʤʝשʛʝʨʽʣʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʊϺʨʪʽʥʰʽ ʝʨʝʢʰʝʣʽʢ ï ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩץʘ ʩװʡʝʥʫ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʞʝʢʝ ʧᴅʥ ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ, ʙʘʩץʘ ʦץʫ 

ʧᴅʥʜʝʨʽʤʝʥ ʢʽʨʽʢʪʽʨʽʣʝ ʦץʳʪʳʣסʘʥ ʞʘסʜʘʡʜʘ ʘʥʘײסʨʣʳʤ ʥᴅʪʠʞʝʣʽ ʙʦʣʘʜʳ. 

ʄʘʪʝʤʘʪʠʢʘʤʝʥ ʙʘʡʣʘʥʳʩʪʘ ʦץʫʰʳʣʘʨ ץʘʜʘʤ ʩʘʥʳʥ ʝʩʝʧʪʝʡʜʽ, ʙײʨʳʣʫ 

ʙײʨʳʰʪʘʨʳʥ ʘʥʳץʪʘʡʜʳ, ʢʝשʽʩʪʽʢʪʽʢ ʙʘסʳʪʪʘʨʜʳ ʘʞʳʨʘʪʘʜʳ. ɸʥʘ ʪʽʣʽ 

ʩʘʙʘץʪʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʘ ʨʦʙʦʪʪʳש ᴅʨʝʢʝʪʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ʤᴅʪʽʥ ײץʨʘʩʪʳʨʘʜʳ, 

ʥײʩץʘʫʣʳץ ʞʘʟʘʜʳ ʥʝʤʝʩʝ ʦץʠסʘ ʞʝʣʽʩʽʥ ʦʡʣʘʧ ʪʘʙʘʜʳ. ɼװʥʠʝʪʘʥʫ ʞᴅʥʝ 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʧᴅʥʜʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʘ ʨʦʙʦʪ ʘʨץʳʣʳ ʪʘʙʠסʘʪ ײץʙʳʣʳʩʪʘʨʳʥ, 

ʢᴇʣʽʢ ץʦʟסʘʣʳʩʳʥ ʥʝʤʝʩʝ ʪײʨʤʳʩʪʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ʤʦʜʝʣʴʜʝʫʛʝ ʙʦʣʘʜʳ. ɸʣ 
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ʢᴇʨʢʝʤ ʝשʙʝʢ ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳש ʩʳʨʪץʳ ʧʽʰʽʥʽʥ ʞʘʩʘʧ, ʦʥʳ 

ʙʝʟʝʥʜʽʨʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʫʰʳʥʳש ʙʽʣʽʤʽʥ ʪװʨʣʽ ʧᴅʥʜʝʨ ʘʨʘʩʳʥʜʘ 

ʙʘʡʣʘʥʳʩʪʳʨʳʧ, ʦʥʳ ʙʽʨʪײʪʘʩ ץʘʙʳʣʜʘʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɹʝʩʽʥʰʽ ʝʨʝʢʰʝʣʽʢ ï ʦץʫʰʳʥʳש ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʩװʡʝʥʫ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʩʳ ᴇʟʽʥʝ ʪʘʥʳʩ ʞʘסʜʘʡʣʘʨʜʳ ʞʝשʽʣ ʪװʩʽʥʝʜʽ ʞᴅʥʝ 

ʞʘשʘ ʙʽʣʽʤʜʽ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨסʘʥʜʘ ʪʝʟ ץʘʙʳʣʜʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʜʘסʳ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʥʳש ᴇʟ ʪᴅʞʽʨʠʙʝʩʽʥʝ 

ʥʝʛʽʟʜʝʣʫʽ ʪʠʽʩ. ʄʳʩʘʣʳ, çװʡʜʝʥ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʦʣʜʳ ʢᴇʨʩʝʪʫè, 

çʙʘסʜʘʨʰʘʤʥʳש ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫè, çʜװʢʝʥʛʝ ʙʘʨʫ ʙʘסʳʪʳʥ ʞʦʩʧʘʨʣʘʫè, 

çʩʳʥʳʧʪʘסʳ ʪʘʟʘʣʳץ ʨʦʙʦʪʳʥʳץ שʦʟסʘʣʳʩʳʥ ײץʨʘʩʪʳʨʫè ʩʠʷץʪʳ ʪʘʧʩʳʨʤʘʣʘʨ 

ʙʘʣʘʥʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ʦץʫʰʳ ʨʦʙʦʪʪʳ ʞʘʡ 

 ʪʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʝʪʽʥץʥʝʤʝʩʝ ʪʝʭʥʠʢʘ ʨʝʪʽʥʜʝ ʝʤʝʩ, ᴇʤʽʨʜʝʛʽ ʥʘ ץʘʥʘ ʦʡʳʥʰʳס

 ʤᴅʥʛʝ ʠʝ ʙʦʣʘʜʳ ץʘʥ ʙʽʣʽʤʽ ʧʨʘʢʪʠʢʘʣʳסʘʣ שʘʙʳʣʜʘʡʜʳ. ʆʥʳץ ʨʘʣ ʨʝʪʽʥʜʝײץ

ʞᴅʥʝ ײʟʘץ ʫʘץʳʪ ʝʩʪʝ ʩʘץʪʘʣʘʜʳ. 

ɸʣʪʳʥʰʳ ʝʨʝʢʰʝʣʽʢ ï ʢᴇʨʥʝʢʽʣʽʢ ʧʝʥ ʤʦʜʝʣʴʜʝʫʛʝ ʩװʡʝʥʫ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʩʳ ʞʘשʘ ʘץʧʘʨʘʪʪʳ ʥʘץʪʳ ʟʘʪʪʘʨ ʤʝʥ ʢᴇʨʥʝʢʽ 

ʙʝʡʥʝʣʝʨ ʘʨץʳʣʳ ʘʥʘײסʨʣʳʤ ʞʝשʽʣ ץʘʙʳʣʜʘʡʜʳ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʘ ʪװʨʣʽ ʤʦʜʝʣʴʜʝʨ, ʩʭʝʤʘʣʘʨ, ʙʘסʳʪʪʳץ ʢʘʨʪʘʣʘʨ, ʩʫʨʝʪʪʝʨ ʞᴅʥʝ 

ʚʠʟʫʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʣʘʨʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʫʳ ʪʠʽʩ. ʆץʫʰʳ ʨʦʙʦʪʪʳש 

 ʨʝʪʽʥ ʢᴇʟʙʝʥ שʦʨʥʘʣʘʩʫʳʥ ʥʝʤʝʩʝ ᴅʨʝʢʝʪʪʝʨʜʽ שʘʣʳʩʳʥ, ʢʦʤʘʥʜʘʣʘʨʜʳסʦʟץ

ʢᴇʨʛʝʥ ʞʘסʜʘʡʜʘ ʦʥʳ ʪʝʟʽʨʝʢ ʪװʩʽʥʝʜʽ ʞᴅʥʝ ʝʩʪʝ ʩʘץʪʘʡʜʳ.  ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ 

ʨʦʙʦʪʪʳש ʜʘʡʳʥ װʣʛʽʣʝʨʽ, ʙʘסʳʪ ʢᴇʨʩʝʪʝʪʽʥ ʘʣʘשʜʘʨ, ʪװʨʣʽ ʪװʩʪʽ ʙʣʦʢʪʘʨʜʘʥ 

ʪײʨʘʪʳʥ ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʩʳ, ץʦʟסʘʣʳʩ ʙʘסʳʪʳʥ ʙʝʡʥʝʣʝʡʪʽʥ ʩʳʟʙʘʣʘʨ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʄʳʩʘʣʳ, ʦץʫʰʳ ʨʦʙʦʪʪʳש ʙʝʣʛʽʣʽ ʙʽʨ ʙʘסʳʪʪʘ ץʘʣʘʡ 

 ʳ ʤʦʜʝʣʴסʜʘ ʥʝʤʝʩʝ ʵʢʨʘʥʜʘשʘʣʘʪʳʥʳʥ ʪʝʢ ʩᴇʟʙʝʥ ʝʤʝʩ, ʘʨʥʘʡʳ ʪʦʨʢᴇʟ ʘʣʘסʦʟץ

ʘʨץʳʣʳ ʙʘץʳʣʘʡʜʳ. ʄײʥʜʘʡ ʢᴇʨʥʝʢʽʣʽʢ ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨʜʳ ʥʘץʪʳ ᴅʨʝʢʝʪʧʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʳʧ, ʙʘʣʘʥʳש ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʢʝשʽʩʪʽʢʪʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʘʜʳ. 

ɾʝʪʽʥʰʽ ʝʨʝʢʰʝʣʽʢ ï ץʳʩץʘ ʤʝʨʟʽʤʜʽ ʞᴅʥʝ ʘʫʳʩʳʧ ʦʪʳʨʘʪʳʥ ʪʘʧʩʳʨʤʘʣʘʨ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʟʝʡʽʥʽ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ ʙʽʨ ᴅʨʝʢʝʪʢʝ 

ʪײʨʘץʪʳ ʰʦסʳʨʣʘʥʘ ʙʝʨʤʝʡʜʽ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘסʳʥʜʘ 

ʪʘʧʩʳʨʤʘʣʘʨ ץʳʩץʘ, ʥʘץʪʳ ʞᴅʥʝ ᴇʟʘʨʘ ʘʣʤʘʩʳʧ ʦʪʳʨʘʪʳʥʜʘʡ ʝʪʽʧ 

 .ʨʳʩײʘʥʳ ʜסʘʞʝʪ. ᴄʜʝʪʪʝ ʙʽʨ ᴅʨʝʢʝʪ 7-10 ʤʠʥʫʪʪʘʥ ʘʩʧʘץ ʡʳʤʜʘʩʪʳʨʳʣʫʳײ

ʄʳʩʘʣʳ, ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳ ʘʣʜʳʤʝʥ ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʘʜʳ, ʢʝʡʽʥ ʦʥʳ 

 ʥᴅʪʠʞʝʩʽʥ ʪʝʢʩʝʨʽʧ, ʪʦʧʧʝʥ שʘʣʪʘʪʳʥ ʢʦʤʘʥʜʘʣʘʨʜʳ ʙʝʨʝʜʽ, ʦʜʘʥ ʩʦסʦʟץ

ʪʘʣץʳʣʘʡʜʳ. ʉʘʙʘץʪʘ ײץʨʘʩʪʳʨʫ, ʦʡʳʥ, ץʦʟסʘʣʳʩ, ʪʘʣʜʘʫ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷ 

ʢʝʟʝשʜʝʨʽ ʙʽʨʽʥ-ʙʽʨʽ ʘʣʤʘʩʪʳʨʳʧ ʦʪʳʨʘʜʳ. ʄײʥʜʘʡ ײץʨʳʣʳʤ ʦץʫʰʳʥʳש 

 ʜʝ ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪשʘ, ʰʘʨʰʘʧ ʢʝʪʧʝʫʽʥʝ ʞᴅʥʝ ᴅʨ ʢʝʟʝסʪʘʫץʳʥ ʩʘסʫʰʳʣʳסʳʟʳץ

ʝʪʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳʥ 

ʪʘשʜʘʫʜʘ ʜʘ ʝʨʝʢʰʝ ʪʘʣʘʧʪʘʨ ʝʩʢʝʨʽʣʝʜʽ. ɹײʣ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨסʘ ʢװʨʜʝʣʽ 

ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨ ʝʤʝʩ, ʪװʩʽʥʽʢʪʽ, ʢᴇʨʥʝʢʽ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ײץʨʘʣʜʘʨ ץʘʞʝʪ. 

ʉʦʣ ʩʝʙʝʧʪʽ ʭʘʣʳץʘʨʘʣʳץ ʪᴅʞʽʨʠʙʝʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧץʘ ʢᴇʙʽʥʝ ʪᴇʤʝʥʜʝʛʽ 

ʩʘʡʪʪʘʨ ײʩʳʥʳʣʘʜʳ: 

"Bee-Bot" ï ʙʘסʳʪʪʳץ ʢʦʤʘʥʜʘʣʘʨ ʘʨץʳʣʳ ʙʘʩץʘʨʳʣʘʪʳʥ, 
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ʧʨʦʛʨʘʤʤʘʣʘʫʜʳש ʙʘʩʪʘʧץʳ סײʳʤʜʘʨʳʥ ʤʝשʛʝʨʪʫʛʝ ʘʨʥʘʣסʘʥ ʨʦʙʦʪ. ʆʣ ᴅʩʽʨʝʩʝ 

1-2 ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʪʠʽʤʜʽ, ʩʝʙʝʙʽ ʙʘʣʘ ʢʦʤʘʥʜʘʥʳ ʪʽʢʝʣʝʡ ʙʘʪʳʨʤʘ 

ʘʨץʳʣʳ ʙʝʨʝʜʽ ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥ ʙʽʨʜʝʥ ʢᴇʨʝʜʽ. 

"Ozobot" ï ʪװʨʣʽ ʪװʩʪʽ ʩʳʟʳץʪʘʨ ʤʝʥ ʢʦʜʪʘʨ ʘʨץʳʣʳ ץʦʟסʘʣʘʪʳʥ ʰʘסʳʥ 

ʨʦʙʦʪ. ɹײʣ ʩʘʡʪ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ, ʨʝʪʪʽʣʽʢʪʽ ʪװʩʽʥʫʽʥ ʞᴅʥʝ 

 .ʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳץ ʨʫײץ ʘʨʘʧʘʡʳʤ ʘʣʛʦʨʠʪʤץ

"LEGO WeDo 2.0" ï ײץʨʘʩʪʳʨʫ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫʜʳ ʙʽʨʽʢʪʽʨʝʪʽʥ ʢʝʰʝʥ. 

ʄײʥʜʘ ʦץʫʰʳ ʪʝʢ ʨʦʙʦʪʪʳ ʞʠʥʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳץ שʦʟסʘʣʳʩʳʥ ʙʘʩץʘʨʫʜʳ ʜʘ 

 ץʢᴇʨʥʝʢʽʣʽʛʽ ʤʝʥ ʙʣʦʢʪʳ שʳ ï ʙᴇʣʰʝʢʪʝʨʜʽסʰʳʣʳץʘʨʪʳ שʡʨʝʥʝʜʽ. ʉʘʡʪʪʳװ

ʧʨʦʛʨʘʤʤʘʣʘʫʜʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ. 

"ScratchJr" ï ʙʘʩʪʘʫʳʰ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʚʠʟʫʘʣʜʳ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʩʳ. ʆʥʜʘ ʦץʫʰʳʣʘʨ ʤᴅʪʽʥ ʞʘʟʙʘʡ-ʘץ, ʪװʨʣʽ-ʪװʩʪʽ ʙʣʦʢʪʘʨʜʳ 

ʙʽʨʽʢʪʽʨʫ ʘʨץʳʣʳ ץʘʨʘʧʘʡʳʤ ʘʣʛʦʨʠʪʤ ײץʨʘʩʪʳʨʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʘʣʜʳʤʝʥ ʙʣʦʢʪʳץ ʧʨʦʛʨʘʤʤʘʣʘʫ 

 .ʤʢʽʥװʨʜʝʣʽ ʙʦʣʫʳ ʤװʰʽʥ ʢװ ʫʰʳץʦʣʜʘʥʳʣʘʜʳ. ʉʝʙʝʙʽ, ʤᴅʪʽʥʜʽʢ ʢʦʜ ʞʘʟʫ ʦץ

ɹʣʦʢʪʳץ ʦʨʪʘʜʘ ʙʘʣʘ ᴅʨʝʢʝʪʪʽ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʦʨʥʘʣʘʩʪʳʨʘʜʳ ʞᴅʥʝ ᴅʨ ʙʣʦʢʪʳש 

 ʘסʫʰʳ ʤᴅʪʽʥʜʽʢ ʧʨʦʛʨʘʤʤʘʣʘʫץʘʥʘ ʦס ʜʝʨʜʝשʩʽʥʝʜʽ. ʊʝʢ ʢʝʡʽʥʛʽ ʢʝʟʝװʳʟʤʝʪʽʥ ʪץ

ʙʽʨʪʽʥʜʝʧ ʢᴇʰʽʨʽʣʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʩʽ ʜʝ ʜᴅʩʪװʨʣʽ ʩʘʙʘץʪʘʥ ᴇʟʛʝʰʝ 

ʩʠʧʘʪץʘ ʠʝ. ʄײʥʜʘ ʦץʫʰʳ ʜʘʡʳʥ ʙʽʣʽʤʜʽ ץʘʙʳʣʜʘʤʘʡʜʳ, ʢʝʨʽʩʽʥʰʝ ᴇʟ 

ʪᴅʞʽʨʠʙʝʩʽ ʘʨץʳʣʳ ʞʘשʘ ʙʽʣʽʤʜʽ ʠʛʝʨʝʜʽ. ʉʦʥʜʳץʪʘʥ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ 

ʞʦʙʘʣʳץ ʦץʳʪʫ ʞᴅʥʝ çʞʘʩʘʧ װʡʨʝʥʫè ץʘסʠʜʘʪʳ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ʆץʫʰʳ 

ʙʝʣʛʽʣʽ ʙʽʨ ʞʦʙʘʥʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʘʜʳ, ʦʥʳ ʪʝʢʩʝʨʝʜʽ, 

 ,ʘʣʘʪʳʥ ʜʠʽʨʤʝʥèסʦʟץʜʘʨʰʘʤè, çסʳʣʜʳ ʙʘץʘʞʝʪ ʙʦʣʩʘ ᴇʟʛʝʨʪʝʜʽ. ʄʳʩʘʣʳ, çʘץ

çʦʨʤʘʥʜʘסʳ ʢᴇʤʝʢʰʽ ʨʦʙʦʪè ʩʠʷץʪʳ ʰʘסʳʥ ʞʦʙʘʣʘʨ ʦץʫʰʳʥʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. 

ɹײʣ ʞʘסʜʘʡʜʘ ʤסײʘʣʽʤʥʽש ʨᴇʣʽ ʜʝ ᴇʟʛʝʨʝʜʽ. ɼᴅʩʪװʨʣʽ ʩʘʙʘץʪʘ ʤסײʘʣʽʤ ʥʝʛʽʟʛʽ 

ʘץʧʘʨʘʪ ʢᴇʟʽ ʙʦʣʩʘ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘסʳʥʜʘ ʦʣ ʢʝשʝʩʰʽ, ײʡʳʤʜʘʩʪʳʨʫʰʳ ʞᴅʥʝ 

ʙʘסʳʪʪʘʫʰʳ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. ʄסײʘʣʽʤ ʦץʫʰʳסʘ ʜʘʡʳʥ ʰʝʰʽʤʜʽ ʙʝʨʤʝʡʜʽ, 

ʢʝʨʽʩʽʥʰʝ ʦʥʳש ᴇʟ ʙʝʪʽʥʰʝ ʰʝʰʽʤ ʪʘʙʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʄײʥʜʘʡ ᴅʜʽʩ 

ʦץʫʰʳʥʳש ʜʝʨʙʝʩʪʽʛʽʥ, ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʞᴅʥʝ ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʽʥ ʘʨʪʪʳʨʘʜʳ. 

ɹײʣ ʝʨʝʢʰʝʣʽʢ ʜᴅʩʪװʨʣʽ ʩʘʙʘץ ʧʝʥ ʜʘʤʳʪʫʰʳ ʩʘʙʘץʪʳש ʘʡʳʨʤʘʰʳʣʳסʳʤʝʥ 

ʤʘʟʤײʥʜʳץ ʪײʨסʳʜʘʥ װʥʜʝʩʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘסʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʪʦʧʪʳץ ʞײʤʳʩ 

ʦץʫʰʳʣʘʨʜʳש ʙʽʨʣʝʩʢʝʥ ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʪʠʽʤʜʽ ײץʨʘʣʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆץʫʰʳʣʘʨ ʰʘסʳʥ ʪʦʧʪʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʧ, ʤʽʥʜʝʪʪʝʨʜʽ ʙᴇʣʽʩʝʜʽ: ʙʽʨʝʫʽ 

ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʘʜʳ, ʝʢʽʥʰʽʩʽ ʧʨʦʛʨʘʤʤʘʣʘʡʜʳ, װʰʽʥʰʽʩʽ ʥᴅʪʠʞʝʩʽʥ ʪʝʢʩʝʨʝʜʽ. 

ʄײʥʜʘʡ ʞײʤʳʩ ʦץʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ, ʧʽʢʽʨ ʘʣʤʘʩʫʳʥ ʞᴅʥʝ 

ʙʽʨʣʝʩʢʝʥ ʰʝʰʽʤ ץʘʙʳʣʜʘʫʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ [82]. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʥʘʟʘʨʳʥ ײʟʘץ ʫʘץʳʪ ʙʽʨ ʪʘʧʩʳʨʤʘסʘ 

ʰʦסʳʨʣʘʥʜʳʨʫ ץʠʳʥ ʙʦʣʘʪʳʥʜʳץʪʘʥ, ʩʘʙʘײץ ץʨʳʣʳʤʳ ʜʘ ʝʨʝʢʰʝ 

 .ʘʥʳ ʞᴇʥסʘ ʩʦʟʳʣʤʘץץʡʳʤʜʘʩʪʳʨʳʣʫʳ ʪʠʽʩ. ɹʽʨ ᴅʨʝʢʝʪ 7-10 ʤʠʥʫʪʪʘʥ ʘʨʪʳײ

ʉʘʙʘץʪʘ ץʦʟסʘʣʳʩ, ʦʡʳʥ, ײץʨʘʩʪʳʨʫ, ʪʘʣץʳʣʘʫ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷ ʢʝʟʝשʜʝʨʽ ᴇʟʘʨʘ 

ʘʣʤʘʩʳʧ ʦʪʳʨʫʳ ץʘʞʝʪ. 
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ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʙʘסʘʣʘʫ ʜʘ 

ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʥ ᴇʟʛʝʰʝ. ɹײʣ ʞʘʩʪʘ ʪʝʢ ʩʦסשʳ ʥᴅʪʠʞʝʥʽ סʘʥʘ ʙʘסʘʣʘʫ ʞʝʪʢʽʣʽʢʩʽʟ. 

ʉʝʙʝʙʽ, ʦץʫʰʳ ʨʦʙʦʪʪʳ ʜײʨʳʩ ʽʩʢʝ ץʦʩʧʘʩʘ ʜʘ, ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ ʞʦʣʳʥʜʘ 

ʤʘשʳʟʜʳ ᴅʨʝʢʝʪʪʝʨ ʞʘʩʘʫʳ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ, ʙʘסʘʣʘʫʜʘ ʦץʫʰʳʥʳץ שʘʣʘʡ 

ʦʡʣʘסʘʥʳ, ץʘʥʜʘʡ ʰʝʰʽʤ ײʩʳʥסʘʥʳ, ץʘʪʝʥʽ ץʘʣʘʡ ʪװʟʝʪʢʝʥʽ ʝʩʢʝʨʽʣʫʽ ʪʠʽʩ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʧʦʨʪʬʦʣʠʦ, ʙʘץʳʣʘʫ, ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ, ʪʦʧʪʳץ ʙʘסʘʣʘʫ 

ʩʠʷץʪʳ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʪʠʽʤʜʽ. ʄײʥʜʘ ץʘʪʝ ʞʽʙʝʨʫ ʞʘʟʘʣʘʥʘʪʳʥ ײץʙʳʣʳʩ 

ʝʤʝʩ, ʢʝʨʽʩʽʥʰʝ ʦץʫʰʳʥʳץ שʘʡ ʞʝʨʜʝ ץʠʥʘʣסʘʥʳʥ ʘʥʳץʪʘʡʪʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ ʨʘʣ ʨʝʪʽʥʜʝײץ

ʉ. ʇʝʡʧʝʨʪʪʽ1980 ש ʞʳʣʜʘʨʜʘסʳ ʘʣסʘʰץʳ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʢʽʰʢʝʥʪʘʡ 

ʙʘʣʘʣʘʨʜʳש LOGO ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽʥ ʤʝשʛʝʨʽʧ, ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ 

çʪʘʩʙʘץʘè ʨʦʙʦʪʪʘʨʳʥ ʧʨʦʛʨʘʤʤʘʣʘʡ ʘʣʘʪʳʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹײʣ ʠʜʝʷ ʙʽʣʽʤ ʙʝʨʫ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳ 

ʦץʫʰʳʣʘʨסʘ ʝʨʪʝ ʞʘʩʪʘʥ ʙʘʩʪʘʧ ʧʨʦʛʨʘʤʤʘ ײץʨʫסʘ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ 

ᴅʨʝʢʝʪʪʝʨʤʝʥ ʘʡʥʘʣʳʩʫסʘ ʤװʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳ. 

ʆʩʳ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, MIT Media Lab ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʉʝʡʤʫʨ 

ʇʝʡʧʝʨʪʪʽץ שʘʪʳʩʫʳʤʝʥ ʢʝʡʽʥʥʝʥ K-12 ʜʝשʛʝʡʽʥʜʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʞʘʨʳʩʪʘʨʳʥʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ LEGO MINDSTORMS ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ 

ʩʘʡʪʳ ᴅʟʽʨʣʝʥʜʽ. ɹײʣ ʞװʡʝ ᴇʟ ʘʪʘʫʳʥ ʉ. ʇʝʡʧʝʨʪʪʽ1980 ש ʞʳʣʳ ʞʘʨʳץ ʢᴇʨʛʝʥ 

çMindstorms: Children, Computers, and Powerful Ideasè ʝשʙʝʛʽʥʝʥ ʘʣʘʜʳ. 

ʉ. ʇʝʡʧʝʨʪ LOGO ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽʥ ʞʘʩʘʫʰʳʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʮʠʦʥʠʟʤ ʪʝʦʨʠʷʩʳʥʳש ʥʝʛʽʟʽʥ ץʘʣʘסʘʥ [83]. LOGO ʪʽʣʽ 

ʙʘʣʘʣʘʨʜʳש ʧʨʦʛʨʘʤʤʘʣʘʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʂʦʥʩʪʨʫʢʮʠʦʥʠʟʤʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫʜʘ ʦץʫʰʳʣʘʨ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ʙʘʨʳʩʳʥʜʘ 

 ʫ ʪʘʧʩʳʨʤʘʣʘʨʳץʥʜʘʡ ᴅʜʽʩʪʝ ʦײʛʝʨʝʜʽ. ʄשʜʳʣʘʨʜʳ ʙʽʨʪʽʥʜʝʧ ʤʝסʘʞʝʪʪʽ ʜʘץ

ʥʘץʪʳ ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨ ʘʨץʳʣʳ ײʡʳʤʜʘʩʪʳʨʳʣʳʧ, ʜʘסʜʳʣʘʨ ʩʦʣ 

ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʜʝʨʽʩʽʥʜʝ ץʘʣʳʧʪʘʩʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʞʘʨʳʩʪʘʨʳ ʦץʫʰʳʣʘʨסʘ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʦʨʪʘ ײץʨʳʧ, ʦʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʰʳסʘʨʤʘʰʳʣʳסʳʥ 

ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. ʄײʥʜʘʡ ʧʨʦʛʨʘʤʤʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ 

ʦʣʘʨʜʳץ שʘʥʜʘʡ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥʳʤʝʥ ʙʘסʘʣʘʥʘʜʳ. 

ʉ. ʇʝʡʧʝʨʪʪʽ1980 ש ʞʳʣסʳ ʝשʙʝʢʪʝʨʽʥʝʥ ʙʘʩʪʘʧ ʙʽʣʽʤ ʙʝʨʫ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥ ᴅʨʪװʨʣʽ STEM ʪײʞʳʨʳʤʜʘʤʘʣʘʨʳʥ ʦץʳʪʫʜʘ ץʦʣʜʘʥʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʢᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʜʽ [84]. ɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ 

ʙʦʡʳʥʰʘ ʘʣסʘʰץʳ ʟʝʨʪʪʝʫʣʝʨ ʥʝʛʽʟʽʥʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʧʨʦʛʨʘʤʤʘʣʘʫʜʳ ʦץʳʪʫסʘ 

ʙʘסʳʪʪʘʣʜʳ, ʩʝʙʝʙʽ ʉ. ʇʝʡʧʝʨʪ LOGO ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽʥ ᴅʟʽʨʣʝʫʰʽʣʝʨʜʽש ʙʽʨʽ 

ʙʦʣʜʳ. ʂʝʡʽʥʛʽ ʟʝʨʪʪʝʫʣʝʨ çɽʩʝʧʪʽʢ ʦʡʣʘʫè ʜʝʧ ʘʪʘʣʘʪʳʥ ʠʥʬʦʨʤʘʪʠʢʘסʘ 

 .ʳʤʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʘ ʙʘʩʪʘʜʳ [85]ץʘʫ שʢʝ שʜʳʣʘʨʜʳסʳʤʜʘʨ ʤʝʥ ʜʘסײ ʘʪʳʩʪʳץ

ʂʦʤʧʴʶʪʝʨʣʽʢ סʳʣʳʤ ʩʘʣʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʝʥ ʙᴇʣʝʢ, STEM 

ʙʘסʳʪʳʥʜʘסʳ ʪװʨʣʽ ʜʘסʜʳʣʘʨ ʤʝʥ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʜʳ ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ ʙʽʣʽʤ 

ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʙʦʡʳʥʰʘ ʜʘ ʢᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʽʣʛʝʥ. ʂʝʡʙʽʨ 

ʟʝʨʪʪʝʫʣʝʨ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ ʦʡʣʘʫ ʞᴅʥʝ 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ [86]. ɹʽʨץʘʪʘʨ 

ʝשʙʝʢʪʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʦץʫʰʳʣʘʨʜʳש STEM ʧᴅʥʜʝʨʽʥʝ ץʳʟʳסʫʰʳʣʳסʳʥ 
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ʞᴅʥʝ ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣסʘʥ [87]. ɸʣʘʡʜʘ, ʢʝʡʙʽʨ 

ʟʝʨʪʪʝʫʣʝʨʜʝ ʦץʳʪʫ ʥᴅʪʠʞʝʣʝʨʽʥʜʝ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʽʩʪʝʨ ʙʘʡץʘʣʤʘסʘʥʳ 

ʥʝʤʝʩʝ ᴅʩʝʨʜʽש ʪʝʢ ʞʝʢʝʣʝʛʝʥ ʦץʫʰʳʣʘʨ ʪʦʧʪʘʨʳʥʜʘ ʢᴇʨʽʥʝʪʽʥʽ ʢᴇʨʩʝʪʽʣʝʜʽ [88]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ STEM ʧᴅʥʜʝʨʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʧᴅʥʘʨʘʣʳץ ʩʠʧʘʪץʘ ʠʝ 

ʙʦʣסʘʥʜʳץʪʘʥ, ʦʥʳ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʝ ʝʥʛʽʟʫ ʙʽʨץʘʪʘʨ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש 

ʥʘʟʘʨʳʥ ʘʫʜʘʨסʘʥ [89]. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʤסײʘʣʽʤʜʝʨʜʽש ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ STEM 

ʩʘʣʘʣʘʨʳʥʜʘ ץʦʣʜʘʥʫסʘ ץʘʪʳʩʪʳ ʢᴇʟץʘʨʘʩʪʘʨʳʥ ʟʝʨʪʪʝʛʝʥ ʞײʤʳʩʪʘʨʜʘ ʦʥʳש 

ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʘʨʘʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʘʥʳץʪʘʣסʘʥ [90]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ STEM ʩʘʙʘץʪʘʨʳʥʘ ʢʽʨʽʢʪʽʨʫ ʦץʫʰʳʣʘʨʜʳש ʦץʫ װʜʝʨʽʩʽʥʝ 

ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥ ʘʨʪʪʳʨʳʧ, ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʞᴅʥʝ ʪʦʧʪʳץ ʞײʤʳʩ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ ʵʤʧʠʨʠʢʘʣʳץ ʪײʨסʳʜʘʥ 

ʜᴅʣʝʣʜʝʥʛʝʥ. ɹײʜʘʥ ʙʘʩץʘ, ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʦץʫʰʳʣʘʨʜʳש 

ʩʘʫʘʪʪʳʣʳץ, ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ 

ʜʘʤʳʪʫʜʘסʳ ʦש ʨᴇʣʽ ʜʝ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʤʝʥ ʨʘʩʪʘʣסʘʥ [91]. 

ɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ʪʝʭʥʠʢʘʣʳץ ʤʝʢʪʝʧʪʝʨ, ʤʝʢʪʝʧ 

ʩʘʙʘץʪʘʨʳ, ʞʘʟסʳ ʣʘʛʝʨʴʣʝʨ ʞᴅʥʝ ʞʦʙʘʣʳץ ʦץʳʪʫ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ 

ʦʨʪʘʩʳʥʜʘ ʟʝʨʪʪʝʣʛʝʥ [92]. ɸʣʜʳסשʳ ʟʝʨʪʪʝʫʣʝʨ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʘ 

ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʢʦʤʘʥʜʘʩʳʥʘ ץʘʪʳʩʫʜʳש ʦץʫʰʳʣʘʨʜʳש ʘʢʘʜʝʤʠʷʣʳץ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʜʘסʜʳʣʘʨʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ʳץʧʘʣ ʝʪʫ ʤװʤʢʽʥʜʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ɸʪʘʧ 

ʘʡʪץʘʥʜʘ, ʥʘץʪʳ ʤʘץʩʘʪʪʘʨ װʰʽʥ ʨʦʙʦʪʪʘʨʜʳ ʞʦʙʘʣʘʫ, ײץʨʘʩʪʳʨʫ, 

ʧʨʦʛʨʘʤʤʘʣʘʫ, ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ ʦʡʣʘʫʳ 

ʤʝʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ץʘʙʽʣʝʪʽ ʜʘʤʠʪʳʥʳ ʘʥʳץʪʘʣסʘʥ [93]. ʆʩʳ ʥʝʛʽʟʜʝ 

ʤʝʢʪʝʧʪʽש ʨʝʩʤʠ ʧʨʦʛʨʘʤʤʘʣʘʨʳ, ʤʝʢʪʝʧʪʝʥ ʪʳʩ ʽʩ-ʰʘʨʘʣʘʨ, ʜʝʤʘʣʳʩ ʢʣʫʙʪʘʨʳ, 

ʞʘʟסʳ ʣʘʛʝʨʴʣʝʨ ʞᴅʥʝ ʤײʨʘʞʘʡʣʘʨʜʘסʳ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʛʨʘʤʤʘʣʘʨʳ ʩʳʥʠ ʦʡʣʘʫ, 

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʞᴅʥʝ ʢᴅʩʽʙʠ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʙʽʣʽʤ 

ʙʝʨʫ ʨʦʙʦʪʪʘʨʳʥ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʘ ʙʘʩʪʘסʘʥ. ʄᴅʩʝʣʝʥ, ʕʨʠʢʩʦʥ ʤʝʥ ʄʘʢʣʠʥʥʽש 

ʟʝʨʪʪʝʫʽʥʜʝ ʞʘʟסʳ ʣʘʛʝʨʴʣʝʨ ʘʷʩʳʥʜʘ PicoCrickets, LEGO NXT ʞᴅʥʝ LEGO 

WeDo ʞʠʥʘץʪʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳ ʰʳסʘʨʤʘʰʳʣʳץ ʝʩʝʧʪʝʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳʥʘ ʙʝʣʩʝʥʜʽ ʪʘʨʪʫ ʤװʤʢʽʥʜʽʛʽ ʟʝʨʜʝʣʝʥʛʝʥ [94]. ɿʝʨʪʪʝʫʰʽʣʝʨ 

ʘʣʜʳʥ ʘʣʘ ʞᴅʥʝ ʢʝʡʽʥʛʽ ʩʘʫʘʣʥʘʤʘʣʘʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʦץʫסʘ ʜʝʛʝʥ ʦש 

ʢᴇʟץʘʨʘʩʳʥʳש ᴇʟʛʝʨʛʝʥʽʥ ʞᴅʥʝ סײʳʤʜʘʨʜʳ ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥʽש ʘʨʪץʘʥʳʥ 

ʘʥʳץʪʘסʘʥ [95]. 

ɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʩʳʥʳʧ ʽʰʽʥʜʝ ʜʝ, ʦʜʘʥ ʪʳʩ ʦʨʪʘʜʘ ʜʘ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥʳʤʝʥ, ʦʥʳש ʪʠʽʤʜʽʣʽʛʽ 

 ʘʣʘ ʙʝʨʝʜʽ. K-12ץ ʳʜʘʥ ʞʝʪʢʽʣʽʢʪʽ ʜᴅʨʝʞʝʜʝ ʜᴅʣʝʣʜʝʥʙʝʛʝʥ ʙʦʣʳʧסʨײʳʣʳʤʠ ʪס

ʜʝשʛʝʡʽʥʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʘ ʘʨʥʘʣסʘʥ ʙʽʨץʘʪʘʨ ʞװʡʝʣʽ ʰʦʣʫ 

ʟʝʨʪʪʝʫʣʝʨʽ ʞʘʨʠʷʣʘʥסʘʥ [96]. ɸʣʘʡʜʘ ʘʪʘʣסʘʥ ʰʦʣʫʣʘʨ ʟʝʨʪʪʝʫ ʩײʨʘץʪʘʨʳʥʳש 

ʙʘסʳʪʳ ʞᴅʥʝ ʪʘʣʜʘʥסʘʥ ʟʝʨʪʪʝʫʣʝʨ ʩʘʥʳʥʳש ʰʝʢʪʝʫʣʽʣʽʛʽ ʪײʨסʳʩʳʥʘʥ סʳʣʳʤʠ 

ʞʝʪʽʩʧʝʫʰʽʣʽʢʪʝʨʜʽ ʩʘץʪʘʡʜʳ [97]. ʆʩʳ ʦʣץʳʣʳץʪʳ ʞʦʶ ʤʘץʩʘʪʳʥʜʘ ʢʝʡʽʥʛʽ 

ʢʝʟʝשʜʝ ʢʝשʽʨʝʢ ץʘʤʪʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞװʡʝʣʽ ʰʦʣʫʣʘʨ ʞװʨʛʽʟʽʣʛʝʥ. 

ʐʚʝʡʮʘʨʠʷʜʘסʳ ʃʦʟʘʥʥʘʜʘסʳ ʌʝʜʝʨʘʣʜʳץ ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʞʦסʘʨʳ ʦץʫ 

ʦʨʥʳʥʳש ʟʝʨʪʪʝʫʰʽʣʝʨʽ ʄʦʭʘʤʝʜ ʕʣʴ ʄʝʭʜʠ ʂʘʨʠʤ ʧʨʦʬʝʩʩʦʨ ʌʨʘʥʯʝʩʢʦ 

ʄʦʥʜʘʜʘ ʞʝʪʝʢʰʽʣʽʛʽʤʝʥ ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʽʥʜʝ ʢʝʰʝʥʜʽ ʪװʨʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ 

[98]. ɸʪʘʣסʘʥ ʞײʤʳʩʪʘ LEGO Mindstorms EV3, VEX IQ ʞᴅʥʝ Thymio 
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ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʩʘʡʪʪʘʨʳʥʳש ʦץʫ װʜʝʨʽʩʽʥʜʝʛʽ ץʦʣʜʘʥʳʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʪʘʣʜʘʥʳʧ, ץʦʣʜʘʥʳʩʪʘסʳ ʩʘʡʪʪʘʨ ʤʝʥ ʦץʫ ʦʨʪʘʣʘʨʳʥʳש ʙʽʨץʘʪʘʨ ʰʝʢʪʝʫʣʝʨʽ 

ʘʥʳץʪʘʣסʘʥ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʜʳץʪʳ 

ʢʽʨʽʢʪʽʨʝʪʽʥ ʢʝʰʝʥʜʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ᴅʟʽʨʣʝʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʥʝʛʽʟʜʝʡʜʽ. 

ɸʚʪʦʨʣʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʦʜʫʣʴʜʝʨʜʽש ʙʦʣʫʳʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʤʘשʳʟʜʳ ʰʘʨʪʳ ʨʝʪʽʥʜʝ ʙᴇʣʽʧ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ 

ʨʝʪʪʝ ʟʝʨʪʪʝʫʜʽש ʰʝʢʪʝʫʣʽʣʽʛʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ ʟʝʨʪʪʝʫʣʝʨ ʩʘʥʳʥʳש 

ʘʟʜʳסʳ ʞᴅʥʝ STEM ʙʽʣʽʤ ʙʝʨʫ װʰʽʥ ץʘʞʝʪʪʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʧʝʜʘʛʦʛʠʢʘʥʳש 

ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥʽש ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝ ʘʰʳʣʤʘʫʳ ʘʪʘʧ ᴇʪʽʣʝʜʽ [99]. 

ʉʠʥʛʘʧʫʨʜʘסʳ ױʣʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʠʥʩʪʠʪʫʪʳʥʳש ʟʝʨʪʪʝʫʰʽʩʽ ʧʨʦʬʝʩʩʦʨ 

ʊʠʥ-ʃʘʤ ʊʦʭ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽʤʝʥ ʙʽʨʛʝ ʞװʨʛʽʟʛʝʥ ʰʦʣʫ ʟʝʨʪʪʝʫʽʥʜʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʝʨʪʝ ʙʘʣʘʣʳץ ʰʘץʪʘ ʞᴅʥʝ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥʜʝ 

 שʤʳʩʪʘ ʨʦʙʦʪʪʘʨʜʳײʘʥ ʞסʘʥ [100]. ɸʪʘʣסʳʪʪʘʣסʦʣʜʘʥʫ ʤᴅʩʝʣʝʣʝʨʽʥʝ ʙʘץ

ʙʘʣʘʣʘʨʜʳש ʤʽʥʝʟ-ײץʣץʳ ʤʝʥ ʜʘʤʫʳʥʘ ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳש 

ʨʦʙʦʪʪʘʨʜʳש ʩʳʨʪץʳ ʪװʨʽ ʤʝʥ ʚʠʟʫʘʣʜʳ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʨʝʘʢʮʠʷʩʳ ʪʘʣʜʘʥסʘʥ. 

ɹײʣ ʟʝʨʪʪʝʫʜʽש ʪʘץʳʨʳʧʪʳץ ʙʘסʳʪʳ ʤʝʥ ʤʘץʩʘʪʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʘʨʥʘʣסʘʥ ʟʝʨʪʪʝʫʣʝʨʜʝʥ 

ᴇʟʛʝʰʝ ʩʠʧʘʪץʘ ʠʝ [101]. 

ʇᴅʢʽʩʪʘʥʜʘסʳ ʂʆʄʉɸʊʉ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʟʝʨʪʪʝʫʰʽʩʽ ʉʘʢʠʙ ɸʥʚʘʨ ʞᴅʥʝ 

ᴅʨʽʧʪʝʩʪʝʨʽ ʞװʨʛʽʟʛʝʥ ʞװʡʝʣʽ ʰʦʣʫ ʤʘץʘʣʘʩʳʥʜʘ ץʦʩʫ ʞᴅʥʝ ʘʣʳʧ ʪʘʩʪʘʫ 

ʢʨʠʪʝʨʠʡʣʝʨʽ ʥʝʛʽʟʽʥʜʝ 635 ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʪʘʣʜʘʥסʘʥ [102]. ɸʣʳʧ ʪʘʩʪʘʫ 

ʢʨʠʪʝʨʠʡʣʝʨʽʥʝ ʩᴅʡʢʝʩ 488 ʤʘץʘʣʘ ʰʦʣʫʜʘʥ ʰʳסʘʨʳʣסʘʥ, ʦʥʳש ʽʰʽʥʜʝ: װʣʛʽ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʩᴅʡʢʝʩʩʽʟʜʽʛʽ ï 139 ʟʝʨʪʪʝʫ, ץʘʡʪʘʣʘʤʘ ʥʝʤʝʩʝ ʪʫʳʥʜʳ 

ʞʘʨʠʷʣʘʥʳʤʜʘʨ - 59 ʟʝʨʪʪʝʫ, ʟʝʨʪʪʝʫ ʤʘʟʤײʥʳʥʳש ᴇʟʝʢʪʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʽʛʽ ï 120 

ʟʝʨʪʪʝʫ, ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ץʘʪʳʩʩʳʟ ʟʝʨʪʪʝʫʣʝʨ ï 58 ʟʝʨʪʪʝʫ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽש 

ʪʦʣʳץ ʝʤʝʩʪʽʛʽ ʥʝʤʝʩʝ ץʘʡʪʘʣʘʥʫʳ ï 34 ʟʝʨʪʪʝʫ. ʊʦʣʳץ ʤᴅʪʽʥʜʽ ʪʘʣʜʘʫ 

ʙʘʨʳʩʳʥʜʘ ʪʘץʳʨʳʧץʘ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʪʽʥ ʪʘסʳ 78 ʟʝʨʪʪʝʫ ʘʣʳʧ ʪʘʩʪʘʣסʘʥ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʽʨʽʢʪʝʫ װʜʝʨʽʩʽʥʽש ʩᴅʡʢʝʩʪʝʥʜʽʨʫ, ʩʢʨʠʥʠʥʛ, ʞʘʨʘʤʜʳʣʳץʪʳ 

ʙʘסʘʣʘʫ ʞᴅʥʝ ץʦʩʫ ʢʝʟʝשʜʝʨʽʥʝʥ ᴇʪʢʝʥ ʙʘʨʣʳסʳ 147 ʟʝʨʪʪʝʫ ץʦʨʳʪʳʥʜʳ 

ʪʘʣʜʘʫסʘ ʝʥʛʽʟʽʣʛʝʥ. ɹײʣ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ᴅʨʢʝʣʢʽʣʽʛʽ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʪײʨסʳʜʘʥ ʙʽʨʽʟʜʽʣʽʢʪʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʦʩʳ ʩʘʣʘʜʘ ʞװʨʛʽʟʽʣʝʪʽʥ סʳʣʳʤʠ ʞײʤʳʩʪʘʨʜʳ ʞװʡʝʣʝʫ, 

ʽʨʽʢʪʝʫ ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʥʘץʪʳʣʘʫ ʞᴅʥʝ ײʟʘץ ʤʝʨʟʽʤʜʽ ʵʤʧʠʨʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽ 

ʢʝשʝʡʪʫ ץʘʞʝʪʪʽʛʽʥ ʘʡץʳʥʜʘʡʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳ ʦץʫʰʳʣʘʨסʘ ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨʜʳ ʤʝשʛʝʨʫʛʝ, ʢʝʨʽ 

ʙʘʡʣʘʥʳʩץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʫ ʦʨʪʘʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ [103], ʙʽʨʣʝʩʢʝʥ ʽʩ-ᴅʨʝʢʝʪ 

ʘʨץʳʣʳ ʥʘץʪʳ ᴇʤʽʨʜʝʛʽ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʠʽʤʜʽ ʦץʫ 

 ʘʥʜʘ, ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫסʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘʣʧʳ ʘʣײץ

ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʘʪʳʥʳ [104], סʳʣʳʤ, ʠʥʞʝʥʝʨʠʷ ʞᴅʥʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʜʝʛʝʥ ʦש ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥʳ [105], ʩʦʥʜʘʡ-ʘץ 

ʠʪʝʨʘʮʠʷʣʳץ ʞʦʙʘʣʘʫ װʜʝʨʽʩʽʥʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʟʝʨʪʪʝʫʣʝʨʜʝ 

ʜᴅʣʝʣʜʝʥʛʝʥ. ʉʘʢʠʙ ɸʥʚʘʨ ʟʝʨʪʪʝʫ ץʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ 2000-2018 ʞʳʣʜʘʨ 

ʘʨʘʣʳסʳʥʜʘ ʞʘʨʠʷʣʘʥסʘʥ 147 ʟʝʨʪʪʝʫ ʙʝʩ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʞʽʢʪʝʣʛʝʥ: ʙʽʣʽʤ 

ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥʳש ʞʘʣʧʳ ʪʠʽʤʜʽʣʽʛʽ; ʦץʳʪʫ ʞᴅʥʝ ʙʽʣʽʤʜʽ ʞʘשʘ ʞʘסʜʘʡסʘ 
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 ʘʨʪʫʳ ʞᴅʥʝ שʨʣʽʣʽʢʪʽװʞᴅʥʝ ʤʦʪʠʚʘʮʠʷ; ᴅʨʪ ץʘʨʤʘʰʳʣʳסʜʳʣʘʨʳ; ʰʳסʦʣʜʘʥʫ ʜʘץ

 ʢᴅʩʽʙʠ ʜʘʤʫʳ. ʐʦʣʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʽʣʽʤ ʙʝʨʫ שʘʣʽʤʜʝʨʜʽסײʝʡʪʫ; ʤשʘʪʳʩʫʜʳ ʢʝץ

ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳ ʩʘʣʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʽש ᴅʨʪװʨʣʽ ʜʝשʛʝʡʣʝʨʜʝ ʞᴅʥʝ 

ʘʫץʳʤʜʘ ʞװʨʛʽʟʽʣʝʪʽʥʽʥ ʘʡץʳʥ ʢᴇʨʩʝʪʪʽ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, "ʦץʳʪʫ ʞᴅʥʝ ʙʽʣʽʤʜʽ 

ʞʘשʘ ʞʘסʜʘʡסʘ ץʦʣʜʘʥʫ ʜʘסʜʳʣʘʨʳ" ʪʘץʳʨʳʙʳʥʘ ʞʘʪץʳʟʳʣסʘʥ 32 ʟʝʨʪʪʝʫʜʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʦץʫʰʳʣʘʨʜʳש ʙʽʨ ʢʦʥʪʝʢʩʪʝ ʤʝשʛʝʨʛʝʥ ʙʽʣʽʤʜʝʨʽʥ ʞʘשʘ 

ʞʘסʜʘʡʜʘ ץʦʣʜʘʥʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫʜʘסʳ ʨᴇʣʽ ʟʝʨʜʝʣʝʥʛʝʥ. ʄᴅʩʝʣʝʥ, ʂʘʨʥʝʛʠ 

ʄʝʣʣʦʥ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש (ɸפʐ) ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʦʬʝʩʩʦʨʳ ɼ. ʉ. ʊʫʨʝʮʢʠʡ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʫʰʳʣʘʨסʘ ʪʝʨʝש ʞᴅʥʝ ʘʙʩʪʨʘʢʪʽʣʽ ʢʦʥʮʝʧʪʫʘʣʜʳ ʪװʩʽʥʽʢ 

 ʘʥ ʟʝʨʪʪʝʫʣʝʨסʧʘʣ ʝʪʝ ʘʣʘʪʳʥʳʥ ʥʝʛʽʟʜʝʡʜʽ [106]. ɸʪʘʣץʘ ʳסʘʣʳʧʪʘʩʪʳʨʫץ

ʙʘץʳʣʘʫ ʪʦʙʳ (ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʟ ʦץʫ ʞʦʩʧʘʨʳ) ʤʝʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʳ 

(ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʫ ʞʦʩʧʘʨʳ) ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ STEM ʙʽʣʽʤ 

ʙʝʨʫʜʝʛʽ ʢʦʛʥʠʪʠʚʪʽʢ ʬʘʢʪʦʨʣʘʨʜʳ ʙʘסʘʣʘסʘʥ. ʄײʥʜʘʡ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʟʝʨʪʪʝʫʣʝʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש STEM ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʦץʳʪʫ ᴅʣʝʫʝʪʽʥ ʘʡץʳʥʜʘʫʜʘ 

ʤʘשʳʟʜʳ ʘץʧʘʨʘʪ ʙʝʨʜʽ. ɸʣʘʡʜʘ, ʟʝʨʪʪʝʫʣʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽʥʽץ שʳʩץʘ ʤʝʨʟʽʤʜʽ 

ʩʠʧʘʪʳ ʞʘʩʘʣʘʪʳʥ ץʦʨʳʪʳʥʜʳʣʘʨʜʳש ʩʝʥʽʤʜʽʣʽʛʽʥ ʰʝʢʪʝʡʜʽ.  ʟʝʨʪʪʝʫʰʽʣʝʨ ײʟʘץ 

ʤʝʨʟʽʤʜʽ ʙʘץʳʣʘʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʵʤʧʠʨʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫʜʽש 

ʤʘשʳʟʜʳʣʳסʳʥ ʘʪʘʧ ᴇʪʝʜʽ. ɹײʣ ʪײʞʳʨʳʤ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʘʨʥʘʣסʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʧʨʦʛʨʘʤʤʘʣʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʞʘʥ-ʞʘץʪʳ ʙʘסʘʣʘʫʜʘ 

 .ʘʞʝʪʪʽʣʽʛʽʥ ʦʜʘʥ ᴅʨʽ ʨʘʩʪʘʡʜʳץ שʤʝʨʟʽʤʜʽ ʟʝʨʪʪʝʫʣʝʨʜʽ ץʟʘײ

ʉʘʢʠʙ ɸʥʚʘʨ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽ ʞװʨʛʽʟʛʝʥ ʞװʡʝʣʽ ʰʦʣʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʰʳסʘʨʤʘʰʳʣʳץ ʧʝʥ ʤʦʪʠʚʘʮʠʷʥʳ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʟʝʨʪʪʝʫʣʝʨʜʽש 

ʙʘʨʣʳסʳ ʙʽʨʜʝʡ ʦש ʥᴅʪʠʞʝ ʙʝʨʤʝʡʪʽʥʽʥ ʘʡץʳʥʜʘʡʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʤײʥʜʘʡ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש ʪʠʽʤʜʽʣʽʛʽ ʦץʫʰʳʣʘʨ ʪʦʙʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʞᴅʥʝ 

ʦʣʘʨʜʳש STEM ʙʘסʳʪʳʥʜʘסʳ ʙʘʩʪʘʧץʳ ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ ʪᴅʫʝʣʜʽ ʝʢʝʥʽ 

ʘʥʳץʪʘʣסʘʥ. 

STEM ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʵʪʥʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ 

ʛʝʥʜʝʨʣʽʢ ʪʝשʩʽʟʜʽʢ ʤᴅʩʝʣʝʣʝʨʽ ʩʘץʪʘʣʫʜʘ,  ʙʽʨץʘʪʘʨ ʟʝʨʪʪʝʫʣʝʨ ᴅʡʝʣʜʝʨ ʤʝʥ ʘʟ 

 .ʘʥסʳʪʪʘʣסʘ ʙʘסʘʪʳʩʫʳʥ ʘʨʪʪʳʨʫץ STEM ʩʘʣʘʣʘʨʳʥʘ שʘʥ ʪʦʧʪʘʨʜʳסʘʤʪʳʣץ

ɿʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽ ʘʟ ץʘʤʪʳʣסʘʥ ʦץʫʰʳʣʘʨʜʳש STEM ʧᴅʥʜʝʨʽʥʝ 

 ʥʳ ʤʝʥײʤʘʟʤ שʪᴇʤʝʥʜʽʛʽ ʢᴇʙʽʥʝʩʝ ʦʩʳ ʩʘʣʘʣʘʨʜʳ שʳʥʳסʫʰʳʣʳסʳʟʳץ

ʤʘשʳʟʜʳʣʳסʳʥʘ ץʘʪʳʩʪʳ ץʘʪʝ ʪװʩʽʥʽʢʪʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʆʩʳסʘʥ ʦʨʘʡ ʟʝʨʪʪʝʫʰʽʣʝʨ ʤʝʥ ʧʝʜʘʛʦʛʪʘʨ ʦץʫ ʧʨʦʛʨʘʤʤʘʣʘʨʳʥʘ ʤᴅʜʝʥʠ, 

ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʵʩʪʝʪʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽ ʢʽʨʽʢʪʽʨʫʜʽ ʪʠʽʤʜʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ᴅʜʽʩ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ [107]. 

ɾװʨʛʽʟʽʣʛʝʥ ʪʝʦʨʠʷʣʳץ ʪʘʣʜʘʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ װʡʨʝʪʫʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ץʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש 

ʪʠʽʤʜʽʣʽʛʽ ʦʣʘʨʜʳש ʞʘʩ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥʜʝ 

ʜʝʨʙʝʩ ʧᴅʥ ʨʝʪʽʥʜʝ ʝʤʝʩ, ʦץʫʰʳʣʘʨʜʳש ᴅʨʝʢʝʪ ʘʨץʳʣʳ װʡʨʝʥʫʽʥʝ, ʢᴇʨʥʝʢʽʣʽʢʢʝ 

ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʛʝ ʩװʡʝʥʝʪʽʥ ʦץʳʪʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ ʞʘסʜʘʡʜʘ סʘʥʘ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʽ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʥʝʛʽʟ ʙʦʣʘʜʳ [108]. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʞʦʙʘʣʳץ, ʦʡʳʥסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ, ʧʨʘʢʪʠʢʘʣʳץ-ʙʘסʜʘʨʣʳ, ʪʦʧʪʳץ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫʛʝ ʩװʡʝʥʛʝʥ 
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ᴅʜʽʩʪʝʨʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʘʥʘײסʨʣʳʤ ʪʠʽʤʜʽ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 

ɹײʣ ᴅʜʽʩʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʦץʫ װʜʝʨʽʩʽʥʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, 

ʦʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʞᴅʥʝ 

ʙʽʨʣʝʩʢʝʥ ᴅʨʝʢʝʪ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. ᴄʩʽʨʝʩʝ ʞʦʙʘʣʳץ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝʣʽʢ-ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʥʘץʪʳ 

ʧʨʘʢʪʠʢʘʣʳץ ʞʘסʜʘʡʜʘ ץʦʣʜʘʥʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʦץʫ ʤʘʟʤײʥʳʥ ʤᴅʥʜʽ ᴅʨʽ 

ʪװʩʽʥʽʢʪʽ ʝʪʝʜʽ. 

ʊʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʝש ʘʣʜʳʤʝʥ 

ʢᴇʨʥʝʢʽʣʽʢʢʝ, ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʞᴅʥʝ ʥʘץʪʳ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʞʘʩʪʘ ʘʙʩʪʨʘʢʪʽʣʽ ʦʡʣʘʫʜʘʥ ʛᴇʨʽ ʥʘץʪʳ-ʙʝʡʥʝʣʽ 

ʦʡʣʘʫ ʙʘʩʳʤ ʙʦʣסʘʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʜʘסʳ ײץʨʘʩʪʳʨʫ, ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝ ʞװʨʛʽʟʫ ᴅʨʝʢʝʪʪʝʨʽ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʪʦʣʳץ ʩʘʡ 

ʢʝʣʝʜʽ. ʊʦʧʪʳץ ʞײʤʳʩץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʣʘʨʜʳץ שʘʨʳʤ-

 ʜʳʣʘʨʳʥסʜʘ ץʪʘʩʪʳץʘʪʳʥʘʩ ʤᴅʜʝʥʠʝʪʽʥ, ᴇʟʘʨʘ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʧʝʥ ʳʥʪʳʤʘץ

 .ʜʘʡ ʞʘʩʘʡʜʳסʘ ʞʘסʘʣʳʧʪʘʩʪʳʨʫץ

 ʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰװʜʘʡʳʥʜʘ ʞסʩʪʘʥ ʞʘץʘʟʘפ

ʩʳʥʳʧʪʘ ʦץʳʪʫʜʳש ʦשʪʘʡʣʳ ʤʦʜʝʣʽ ʨʝʪʽʥʜʝ ʦʥʳ ʦץʫ ʧᴅʥʜʝʨʽʥʽש, ᴅʩʽʨʝʩʝ 

çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʽש ʤʘʟʤײʥʳʥʘ ʢʽʨʽʢʪʽʨʝ ʦʪʳʨʳʧ ʞᴅʥʝ ץʦʩʳʤʰʘ 

ʙʽʣʽʤ ʙʝʨʫ ʬʦʨʤʘʣʘʨʳ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʪʠʽʤʜʽ ʝʢʝʥʽʥ ʘʡץʳʥʜʘʡʜʳ. ʄײʥʜʘʡ 

ʤʦʜʝʣʴ ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʳש ʤʘʪʝʨʠʘʣʜʳץ-ʪʝʭʥʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ, 

ʧʝʜʘʛʦʛ ʢʘʜʨʣʘʨʜʳש ʜʘʷʨʣʳץ ʜʝשʛʝʡʽʥ ʞᴅʥʝ ʦץʫ ʞװʢʪʝʤʝʩʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

ʝʩʢʝʨʫʛʝ ʩʝʧʪʽʛʽ ʪʠʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ʝʥʛʽʟʫ 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʩʘץʪʘʧ, ʦץʫ װʜʝʨʽʩʽʥʽש ʙʽʨʽʟʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ [109]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʦץʳʪʫʜʳץ שʘʟʽʨʛʽ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩʪʝʨʽ ʦʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ, ʦץʫ 

ʤʘʟʤײʥʳʥ ʙʝʣʩʝʥʜʽ ʤʝשʛʝʨʫʛʝ ʳץʧʘʣ ʝʪʝʪʽʥ ʞᴅʥʝ ʙʽʣʽʤʜʽ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʠʛʝʨʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʪʠʽʤʜʽ ײץʨʘʣʜʘʨ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ [110]. ɹײʣ ʪײʞʳʨʳʤʜʘʨ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ץʳʨʣʘʨʳʥ סʘʥʘ ʝʤʝʩ, ʦʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ 

ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʘʤʫʳʥ, ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʞᴅʥʝ 

ʪײʣסʘʣʳץ ץʘʣʳʧʪʘʩʫʳʥ ʝʩʢʝʨʫ ץʘʞʝʪʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ.  ʝʣʝʩʽ ʙᴇʣʽʤʜʝ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ-

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʘʩʧʝʢʪʽʣʝʨʽ ʞʘʥ-ʞʘץʪʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 

1.3 ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳʥ ʝʥʜʽʨʫ ץʘʞʝʪʪʽʣʽʛʽ 

ɿʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʳ 

ʜʘʤʫʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʤʝʥ ʦʥʳ ײʡʳʤʜʘʩʪʳʨʫ ᴅʜʽʩʪʝʨʽʥ ʞʘשʘʨʪʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥ ʮʠʬʨʣʘʥʜʳʨʫ ʦץʫʰʳʣʘʨʜʳש ʪʝʢ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ ʘʣʫʳʤʝʥ 

ʰʝʢʪʝʣʤʝʡ, ʘץʧʘʨʘʪʪʳץ ʦʨʪʘʜʘ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʫʳʥʘ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʳʥʘ ʞᴅʥʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʙʝʡʽʤʜʝʣʫʽʥʝ ʙʘסʳʪʪʘʣʫʜʘ.  

ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥʝʥ ʙʘʩʪʘʧ ʦץʫʰʳʣʘʨʜʳש ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ 

 ʞᴅʥʝ ץʘʨʤʘʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ, ʰʳסʫʰʳʣʳסʳʟʳץ שʘʣʳʧʪʘʩʪʳʨʫ, ʦʣʘʨʜʳץ

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫ, ʙʽʣʽʤʜʽ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ײʩʳʥʫ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽש 
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ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ. 

 ʘשʧʘʣʳʤʝʥ ʞʘץʳ שʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʜʝʨʽʩʽ ʮʠʬʨʣʳװ ʜʘʤʫ שʘʤʥʳסʦפ

ʪʘʨʠʭʠ ʢʝʟʝשʛʝ ʘʷץ ʙʘʩʪʳ. ʄʝʤʣʝʢʝʪ ʙʘʩʰʳʩʳ פʘʩʳʤ-ɾʦʤʘʨʪ ʊʦץʘʝʚ 

ɾʦʣʜʘʫʣʘʨʳʥʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʙʘʨʣʳץ 

ʩʘʣʘʥʳץ שʦʟסʘʫʰʳ ʢװʰʽ, ʝʣʽʤʽʟʜʽש ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫʳʥʳש, ʮʠʬʨʣʳץ 

ʜʝʨʙʝʩʪʽʛʽʥʽש ʪʽʨʝʛʽ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʪʽ. çɸʣʜʘסʳ ʙʝʩ ʞʳʣʜʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥ 

ʮʠʬʨʣʳץ ʤʝʤʣʝʢʝʪʢʝ ʘʡʥʘʣʫʳ ʢʝʨʝʢ. ɹײʣ ï ʘʡץʳʥ ᴅʨʽ ᴇʟʛʝʨʤʝʡʪʽʥ ʤʘץʩʘʪ. 

ʉʝʙʝʙʽ, ʙʽʟ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽש 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʪʦʣʳץ ʧʘʡʜʘʣʘʥʘʪʳʥ ʝʣ ʙʦʣʫʳʤʳʟ ץʘʞʝʪè,  ʜʝʛʝʥ ʧʨʝʟʠʜʝʥʪʪʽש 

ʪʘʧʩʳʨʤʘʩʳ ʙʽʟʛʝ װʣʢʝʥ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʘʨʪʳʧ, ʤʦʣ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ɹװʛʽʥʛʽ ʪʘשʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʘʣʘʣʘʨʜʳש ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽʥʝ ᴇʪʝ 

ʝʨʪʝ ʞʘʩʪʘʥ ʙʘʩʪʘʧ ʝʥʽʧ ʢʝʣʝʜʽ, ʦʣʘʨ ʪװʨʣʽ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳ, 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʨʝʩʫʨʩʪʘʨʜʳ, ʙʝʡʥʝʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞᴅʥʝ ʮʠʬʨʣʳץ ʦʡʳʥʜʘʨʜʳ 

ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ 

ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ʦʣʘʨʜʳש ʦץʫ ʤʘʪʝʨʠʘʣʳʥʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʙʽʣʽʤʜʽ ʪʠʽʤʜʽ 

ʤʝשʛʝʨʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ᴄʩʽʨʝʩʝ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘסʳʪʳ ʦץʫʰʳʣʘʨʜʳש 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ᴅʨʝʢʝʪʽʥ ʦץʫ ʤʘץʩʘʪʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ 

 .ʦʣʘʡʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץ

ɹʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ 

 ʣײʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʜʘ ʙץʘʟʘפ .ʘ ᴇʩʽʧ ʦʪʳʨס-ʦʣʜʘʥʫ ʞʳʣ ʩʘʡʳʥ 30ï40%ץ

-ʤᴅʣʽʤʝʪʽʥ שʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽסʳʣʳʤ ʞᴅʥʝ ʞʦנ .ץʘʥ ʞʦסʘʣץ ʜʝʨʽʩʪʝʥ ʰʝʪװ

ʰʝ, ʙʳʣʪʳʨ פʘʟʘץʩʪʘʥ ʤʝʢʪʝʧʪʝʨʽʥʜʝʛʽ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʜʝשʛʝʡʽ 

 ʳʥʳ ʝʤʝʩ, ʦʩʳץʘʨץ שʳʟʜʳʩʳ ï ʪʝʭʥʦʣʦʛʠʷʥʳשʘʩʘ ʤʘ ,ץʘ ʞʝʪʢʝʥ. ɹʽʨʘס-68%

ᴇʟʛʝʨʽʩʪʝʨ ʜᴅʫʽʨʽʥʜʝʛʽ ײʩʪʘʟʜʳש ʞʘשʘ ʨᴇʣʽ. ɾʀ ʝʰץʘʰʘʥ ʘʜʘʤʥʳש ʨʫʭʘʥʠ 

ᴅʣʝʤʽʥ, ʰᴅʢʽʨʪ ʪᴅʨʙʠʝʣʝʫʜʝʛʽ ʤʦʨʘʣʴʜʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʘʣʤʘʩʪʳʨʤʘʡʜʳ. 

ʂʝʨʽʩʽʥʰʝ, ʪʝʭʥʦʣʦʛʠʷ ᴇʨʽʩʪʝʛʝʥ ʩʘʡʳʥ ʤסײʘʣʽʤ ʪײʣסʘʩʳʥʳײץ שʥʜʳʣʳסʳ ʘʨʪʘ 

ʙʝʨʝʜʽ. 

ɾʘᴃʘʥʜʘʥʫ ʜᴅʫʽʨʽʥʜʝ ʎʠʬʨʣʳץ ʧʝʜʘʛʦʛʠʢʘ ï ʦץʫ ʤʝʥ ʦץʳʪʫʜʳש 

ʬʠʣʦʩʦʬʠʷʩʳʥ, ʤʘʟʤײʥʳʥ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʩʽʥ ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʝʪʽʥ, 

ʦץʫʰʳʥʳש ʞʝʢʝ ʦץʫ ʪʨʘʝʢʪʦʨʠʷʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʞװʡʝ. 

ʇʝʜʘʛʦʛ ʜʘʷʨʣʘʫʜʳש ʞʘשʘ ʤʦʜʝʣʽ ʞᴅʥʝ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʽש ʩʪʨʘʪʝʛʠʷʣʳץ 

ʤʠʩʩʠʷʩʳ ï ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʜᴅʫʽʨʽʥʜʝʛʽ ʘʩʘ ʘʫץʳʤʜʳ ʞᴅʥʝ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ 

[111].  

 ʘʥ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪ ïסʨײʘʣʜʳʥʜʘ ʪ שʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʽ ץʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳפ

ʟʘʤʘʥʘʫʠ ʪʘʣʘʧץʘ ʩʘʡ ʤסײʘʣʽʤ ʜʘʷʨʣʘʫ. ɹʽʟʜʽס שʳʣʳʤʠ ʢᴇʟץʘʨʘʩʳʤʳʟʜʳ 

ʥʝʛʽʟʜʝʡʪʽʥ סʳʣʳʤʠ ʢʦʥʮʝʧʮʠʷʤʳʟ ʞʝʪʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʳʪʪʘʥ ʪײʨʘʜʳ.  

ɹʽʨʽʥʰʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʳʪ ï ʧʨʘʢʪʠʢʘסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ. ʊʝʦʨʠʷʥʳ 

ʤʝʢʪʝʧʪʽש ʥʘץʪʳ ʞʘסʜʘʡʳʤʝʥ ײʰʪʘʩʪʳʨʫ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʩʽʥ ʢhװʝʡʪʫ ï ʢᴅʩʽʙʠ ʰʝʙʝʨʣʽʢʪʽש ʥʝʛʽʟʛʽ ʰʘʨʪʳ.  

ɹʽʟ ʪᴅʞʽʨʠʙʝʣʽʢ-ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʛʝʥ ᴆ.ɾᴅʥʽʙʝʢʦʚ 

ʘʪʳʥʜʘסʳ ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ ʜʝ ʙײʣ ʙʘסʳʪʪʘ 

ʞװʡʝʣʽ ʞײʤʳʩ ʞװʨʛʽʟʽʣʫʜʝ. ɹʽʣʽʤ ʘʣʫʰʳʣʘʨ ʦץʫʜʘʥ ץʦʣ װʟʙʝʡ ץʘʣʘ ʤʝʢ-

ʪʝʧʪʝʨʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧʨʘʢʪʠʢʘʜʘʥ ᴇʪʝʜʽ. ɹײʣ ʪᴅʞʽʨʠʙʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש 
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ʪʝʦʨʠʣ̫ʳץ ʙʽʣʽʤʽʥ ʙʝʢʽʪʫʛʝ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʤʘʤʘʥ ʙʦʣʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ 

ʢᴇʨʩʝʪʽʧ ʦʪʳʨ. 

ɽʢʽʥʰʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʳʪ ï ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ. 

ᴆ.ɾᴅʥʽʙʝʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ ᴅʨʙʽʨ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʥʽש çEdTechè 

ʧʣʘʪʬʦʨʤʘʣʘʨʳʥ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ ʤʝʭʘʥʠʟʤʜʝʨʽʥ, 

ʮʠʬʨʣʳץ ʙʘסʘʣʘʫ ײץʨʘʣʜʘʨʳʥ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʤʝʥ ʞײʤʳʩ ʞװʨʛʽʟʫʜʽ 

ʤʝשʛʝʨʫʽʥ ʙʘʩʪʳ ʥʘʟʘʨʜʘ. ʉʝʙʝʙʽ, çEdTechè ï ʙʽʣʽʤ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳ 

ʙʽʨʽʢʪʽʨʝʪʽʥ ʪײʞʳʨʳʤʜʘʤʘ: ʦץʫ װʜʝʨʽʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʘʨʣʳץ ʮʠʬʨʣʳץ 

 ʦʩʳʤʰʘʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽץ ʨʘʣ ï ʦʥʣʘʡʥ ʩʘʡʪʪʘʨ ʤʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨ, ʤʦʙʠʣʴʜʽײץ

ʩʘʙʘץʪʘʨ, ʙʽʣʽʤ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, ʮʠʬʨʣʳץ ʦץʫʣʳץʪʘʨ, LMS (ʦץʫ ʙʘʩץʘʨʫ 

ʞװʡʝʣʝʨʽ), ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (ʤʳʩʘʣʳ ChatGPT), ʙʝʡʥʝʩʘʙʘץʪʘʨ, ʧʦʜʢʘʩʪʘʨ, 

ʛʝʡʤʠʬʠʢʘʮʠʷ. ʆץʳʪʫ-װʡʨʝʪʫʜʽ ץʦʣʜʘʫ װʰʽʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʘʙʜʳץʪʘʨ, 

ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʦʥʣʘʡʥ ʩʘʡʪʪʘʨ ʤʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨ, ʮʠʬʨʣʳץ ʢʦʥʪʝʥʪʪʝʨ ʞᴅʥʝ 

ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʣʝʨʽ ץʦʣʜʘʥʘʪʳʥ ᴅʜʽʩʪʝʨ ʞʠʳʥʪʳסʳ. çEdTechè ï ʪʝʭʥʠʢʘ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ çʦץʳʪʫ װʜʝʨʽʩʽʥʽײ שʡʳʤʜʘʩʪʳʨʳʣʫʳ, ʦץʳʪʫ-ʙʘץʳʣʘʫ, ʢʝʨʽ 

ʙʘʡʣʘʥʳʩ, ʙʘסʘʣʘʫ, ʤʘʟʤײʥ ײץʨʫ, ʦʥʣʘʡʥ / ʘʨʘʣʘʩ ʦץʳʪʫ, ʞʝʢʝ-ʜʘʨʘ ʦץʳʪʫè 

ʩʠʷץʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞᴅʥʝ ʙʘʩץʘʨʫʰʳʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ץʘʤʪʠʜʳ. 

çEdTechè-ʪʽש ʙʘʩʪʳ ʤʘץʩʘʪʳ ï ʦץʳʪʫʜʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʞʝʢʝ ʝʨʝʢʰʝʣʽʛʽʥʝ 

ʙʝʡʽʤʜʝʫ, ʞʝשʽʣʜʝʪʫ, ץʳʟʳץʪʳ ʝʪʫ. ɹʝʡʥʝʤʘʪʝʨʠʘʣʜʘʨ, ʘʥʠʤʘʮʠʷʣʘʨ, 

ʛʝʡʤʠʬʠʢʘʮʠʷ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ï ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʦץʳʪʫ 

 ʥʜʘʡ ʬʦʨʤʘʪײʧʘʣ ʝʪʝʜʽ. ʄץʘ ʳסʪʳ ᴅʨʽ ʪʠʽʤʜʽ ʧʘʡʣʘʥʫץʳʟʳץ ʜʝʨʽʩʽʥװ

ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʧᴅʥʛʝ ʜʝʛʝʥ ʳʥʪʘʩʳʥ ʢװʰʝʡʪʝʜʽ. 

ᴆ.ɾᴅʥʽʙʝʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝʛʽ çEdTechè ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʦץʫ-ʙʘʩץʘʨʫ 

ʞװʡʝʣʝʨʽ ï LMS ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʩʘʙʘץ ʞʦʩʧʘʨʣʘʨʳʥ ᴅʟʽʨʣʝʫ, ʪʘʧʩʳʨʤʘ ʙʝʨʫ, 

ʪʝʩʪʽʣʝʫ ʞװʨʛʽʟʫ ʞᴅʥʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʘʢʘʜʝʤʠʷʣʳװ ץʣʛʝʨʽʤʽʥ ʙʘץʳʣʘʫ 

 שʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳץʮʠʬʨʣʘʥʜʳʨʘʜʳ. ɹʽʨ ʧʣʘʪʬʦʨʤʘʜʘ ʦ ץʜʝʨʽʩʽʥ ʪʦʣʳװ

ʞװʡʝʣʝʥʫʽ ʦץʳʪʫʰʳʣʘʨ װʰʽʥ ʜʝ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ װʰʽʥ ʜʝ ʦץʫ װʜʝʨʽʩʽʥ ʪʠʽʤʜʽ 

ʙʘʩץʘʨʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. çEdTechè ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʪʘסʳ ʙʽʨ 

ʘʨʪʳץʰʳʣʳסʳ ï ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʘʚʪʦʤʘʪʪʳ ʪʘʣʜʘʧ, ᴅʨ ʙʽʣʽʤ 

ʘʣʫʰʳסʘ ʞʝʢʝ ʦץʫ ʪʨʘʝʢʪʦʨʠʷʩʳʥ ײʩʳʥʘ ʦʪʳʨʳʧ, ʙʦʣʘʰʘץ ʧʝʜʘʛʦʛʪʝʨʜʽש 

 ʛʝʨʫʛʝשʳʥʳʤʝʥ ʤʝץʘʨץ ʳʥʳʥʘ ʩᴅʡʢʝʩ ʤʘʪʝʨʠʘʣ ʘʣʳʧ, ᴇʟץʘʨץ ʫץʘʙʽʣʝʪʽ ʤʝʥ ʦץ

ʤװʤʢʽʥʜʽʢ ʞʘʩʘʣסʘʥ. ʎʠʬʨʣʳץ ʙʘסʘʣʘʫ ײץʨʘʣʜʘʨʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש  

ʥᴅʪʠʞʝʣʝʨʽʥ, ץʘʪʳʩʫʳʥ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʜʠʥʘʤʠʢʘʩʳʥ ʥʘץʪʳ ʜʝʨʝʢʪʝʨ 

ʘʨץʳʣʳ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴆ.ɾᴅʥʽʙʝʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ ʙײʣ 

 ʳʜʘ ʘʡʪʘסʨײʨʛʽʟʽʣʝʜʽ. ʆʩʳ ʪװʘʨʳʣʳʧ, ʞץʳʣʳ ʙʘʩץʡʝʩʽ ʘʨװʜʝʨʽʩʪʝʨ çPlatonusè ʞװ

ʢʝʪʫ ʢʝʨʝʢ, ʘʥʘʣʠʪʠʢʘʣʳץ ʝʩʝʧʪʝʨ ʦץʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ, ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ 

ʞʝʪʽʣʜʽʨʫʛʝ ʞᴅʥʝ ʦץʳʪʫʰʳʥʳש ʢᴅʩʽʙʠ ʰʝʰʽʤʜʝʨʽʥ ʜᴅʣʝʣʜʽ ʝʪʫʛʝ ʢᴇʧ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɼʝʤʝʢ, çEdTechè ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ï ʙװʛʽʥʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʽש ʜʘʤʫʳʥʘ ʞʘשʘ ʩʝʨʧʽʥ ʙʝʨʝʪʽʥ ץʫʘʪʪʳ ʮʠʬʨʣʳײץ ץʨʘʣ. 

ʎʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ ʦץʫ ʦʨʥʳʥʳש ʠʥʥʦʚʘʮʠʷʣʳץ ʙʘסʳʪʳʥ 

ʢװʰʝʡʪʽʧ, ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʞʘשʘʨʪʳʣסʘʥ ʙʽʣʽʤ ʦʨʪʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ɿʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʤʝʣʝʨʜʽ ץʦʣʜʘʥʫסʘ ʞʦʣ ʘʰץʘʥ ʙײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʦץʳʪʫʰʳʣʘʨסʘ ʩʘʙʘץ ʙʝʨʫʜʽש ʞʘשʘ ᴅʜʽʩʪʝʨʽʥ ʝʨʢʽʥ ʝʥʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, 
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ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʫʜʝ. çEdTechè ײץʨʘʣʜʘʨʳʥ ʤʝשʛʝʨʛʝʥ 

ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨ ʝשʙʝʢ ʥʘʨʳסʳʥʜʘ ʩײʨʘʥʳʩץʘ ʠʝ ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʝʨʜʽ 

 ʘʥסʘʨʫʣʘʥץ ʛʝʨʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ, ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥשʦʩʘ ʤʝץ

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʭʘʣʳץʘʨʘʣʳץ 

ʩʪʘʥʜʘʨʪʪʘʨסʘ ʩʘʡ ʩʘʧʘʣʳ ʙʽʣʽʤ ײʩʳʥʘ ʘʣʘʜʳ. ʆʩʳ ʤʘץʩʘʪʪʘ  ᴆ.ɾᴅʥʽʙʝʢʦʚ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ סʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳץ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨ ʤʝʥ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ 

ʩʝʤʠʥʘʨʣʘʨ, ʘʨʥʘʡʳ ʢʫʨʩʪʘʨ, ʜᴅʨʽʩ ʩʘʙʘץʪʘʨ ײʡʳʤʜʘʩʪʳʨʳʣʳʧ, ʮʠʬʨʣʳץ 

 ʜʝʨʽʩʽʥʝ ʝʥʛʽʟʫ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫװ ʫץʨʘʣʜʘʨ ʤʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʦײץ

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʘʨʥʘʡʳ ʧᴅʥʜʝʨ ʝʥʛʽʟʫ ʪײʨʘץʪʳ ʞװʨʛʽʟʽʣʝʜʽ. 

ᴆ.ɾᴅʥʽʙʝʢʦʚ ʘʪʳʥʜʘסʳ ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ 

CAREC ʠʥʩʪʠʪʫʪʳʥʳש ʭʘʣʳץʘʨʘʣʳץ ʛʨʘʥʪʪʳץ ʙʘʡץʘʫʳʥʜʘ ʞʝשʽʤʧʘʟ ʘʪʘʥʜʳ. 

ʆʩʳ ʞʝשʽʩʪʽש ʘʷʩʳʥʜʘ ʫʥʠʚʝʨʩʠʪʝʪʪʝ ʆʨʪʘʣʳץ ɸʟʠʷ ᴆשʽʨʣʽʢ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʳʥʪʳʤʘץʪʘʩʪʳץ ʠʥʩʪʠʪʫʪʳʤʝʥ (ʆɸᴆʕʓʀ, CAREC) ʙʽʨʣʝʩʝ ʦʪʳʨʳʧ, 

çʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ װʰʽʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʧʘʡʜʘʣʘʥʫ: ʆɸᴆʕʓʀ ᴇשʽʨʽ װʰʽʥ 

ʤʘʩʰʪʘʙʪʘʣʘʪʳʥ ʤʦʜʝʣʴè ʘʪʪʳ ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳץ ʽʩ-ʰʘʨʘʣʘʨ 

 ʞʠʳʥ ʙʘʨʳʩʳʥʜʘ ʰʝʪʝʣʜʽʢ ʞᴅʥʝ ץʘʨʘʣʳץʨʘʜʳ. ʍʘʣʳײʡʳʤʜʘʩʪʳʨʳʣʳʧ ʪײ

ʦʪʘʥʜʳץ ʩʘʨʘʧʰʳʣʘʨ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ ʞᴅʥʝ ɾʀ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʙʽʣʽʤ ʞװʡʝʩʽʥʝ ʝʥʛʽʟʫʜʽש ʙʦʣʘʰʘסʳʥ ʞʘʥʞʘץʪʳ ʪʘʣץʳʣʘʜʳ. ɹײʣ 

ʽʩ-ʰʘʨʘ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʤʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ײʰʪʘʩʪʳʨʫ ʘʨץʳʣʳ 

ʆɸᴆʕʓʀ ᴇשʽʨʽʥʜʝ ʩʘʧʘʣʳ ʙʽʣʽʤʛʝ ʪʝץ שʦʣʞʝʪʽʤʜʽʣʽʢ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʤʘשʳʟʜʳ ʙʘʩʪʘʤʘ. ᴆ.ɾᴅʥʽʙʝʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʤײʥʜʘʡ 

ʭʘʣʳץʘʨʘʣʳץ ʞʦʙʘסʘ ʞʝʪʝʢʰʽʣʽʢ ʝʪʫʽ ï ʦʥʳש ʘʡʤʘץʪʳץ ᴅʨʽ ʞʘᴃʘʥʜʳץ ʙʽʣʽʤ 

ʢʝשʽʩʪʽʛʽʥʜʝʛʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʢᴇʰʙʘʩʰʳ ʨʝʪʽʥʜʝʛʽ ʤᴅʨʪʝʙʝʩʽʥ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ.  

 ʘץץʳʩʪʳʨʳʧ, ʙʦʣʘʰʘסʳʣʳʤʠ ʞʠʳʥ ï ʙʽʣʽʤ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ʪʦנ

ʙʘסʜʘʨʣʘʥסʘʥ ʞʘשʘ ʠʜʝʷʣʘʨ ʤʝʥ ʰʝʰʽʤʜʝʨ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ ʤʘשʳʟʜʳ ץʘʜʘʤ. 

ɸפʐ, ɽʫʨʦʧʘ ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽʥʝʥ ʢʝʣʛʝʥ ʩʘʨʘʧʰʳʣʘʨʜʳש ʪᴅʞʽʨʠʙʝʩʽ 

ʥʝʛʽʟʽʥʜʝ ᴅʟʽʨʣʝʥʛʝʥ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤʛʝ ɾʀ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫʜʽש 

ʘʡʤʘץʪʳץ ʞʦʣ ʢʘʨʪʘʩʳ ʙװʢʽʣ ʆʨʪʘʣʳץ ɸʟʠʷʥʳש ʙʽʣʽʤ ʢʝשʽʩʪʽʛʽʥ ʞʘסשʳʨʪʫסʘ 

ʩʝʨʧʽʥ ʙʝʨʫʜʝ. 

 .ʘʣʳʧʪʘʩʪʳʨʫץ ʳʪ ï ʟʝʨʪʪʝʫʰʽʣʽʢ ʤᴅʜʝʥʠʝʪʪʽסʙʘ ץʰʽʥʰʽ ʩʪʨʘʪʝʛʠʷʣʳת

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʽש ʘʣʜʳʥʜʘ ʪײʨסʘʥ ʙʘʩʪʳ ʤʽʥʜʝʪ ï ʟʘʤʘʥ 

ʪʘʣʘʙʳʥʘ ʩᴅʡʢʝʩ ʰʳסʘʨʤʘʰʳʣ, סʳʣʳʤʠ ʦʡʣʘʫʳ ץʘʣʳʧʪʘʩץʘʥ ʢᴅʩʽʙʠ ʤʘʤʘʥ 

ʜʘʷʨʣʘʫ. ʆʩʳ ʤʽʥʜʝʪʪʽ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ʟʝʨʪʪʝʫʰʽʣʽʢ ʤᴅʜʝʥʠʝʪʢʝ ʙʘʩʳʤʜʳץ ʙʝʨʫ 

ï ʙʦʣʘʰʘץ ʤסײʘʣʽʤʥʽש ʢᴅʩʽʙʠ ʜʘʤʫʳ ʤʝʥ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʜʳ 

ʰʘʨʪʳ.  

ɿʝʨʪʪʝʫʰʽʣʽʢ ʤᴅʜʝʥʠʝʪ ï ʙʦʣʘʰʘץ ʧʝʜʘʛʦʛʪʽש ʢᴅʩʽʙʠ ᴇʩʫʽʥʽש ʥʝʛʽʟʛʽ 

ʢᴇʨʩʝʪʢʽʰʽ, ʦʥʳש ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨסʘ סʳʣʳʤʠ ʪײʨסʳʜʘ ʪʘʣʜʘʫ ʞʘʩʘʡ 

ʙʽʣʫʽʤʝʥ, ʜᴅʣʝʣʜʽ ʰʝʰʽʤ ץʘʙʳʣʜʘʫʳʤʝʥ ʞᴅʥʝ ʦץʳʪʫ װʜʝʨʽʩʽʥ װʥʝʤʽ ʞʝʪʽʣʜʽʨʫʛʝ 

ʜʝʛʝʥ ײʤʪʳʣʳʩʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

ɾʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥ ʦץʫ װʜʝʨʽʩʽʥʝ 

ʠʥʪʝʛʨʘʮʠʷʣʘʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳס שʳʣʳʤʠ ʦʡʣʘʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

 ץʘ, ʧʝʜʘʛʦʛʠʢʘʣʳסʤʳʩʪʘʨײʞ ץʳʥ ʟʝʨʪʭʘʥʘʣʳסʘ, ʰʘסʳʣʳʤʠ ʞʦʙʘʣʘʨנ

ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʛʝ ץʘʪʳʩʫ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʥʽש ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʽʥ ʝʨʪʝ 

 ,ʳʣʳʤʠ ʩʝʤʠʥʘʨʣʘʨ, ʢʦʥʬʝʨʝʥʮʠʷʣʘʨנ .ʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳװʘ ʤסʘʣʳʧʪʘʩʪʳʨʫץ
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ʜʝʙʘʪʪʘʨ ʤʝʥ ʘʚʪʦʨʣʳץ ʞʦʙʘʣʘʨ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ᴇʟ ʠʜʝʷʣʘʨʳʥ ʧʽʢʽʨʪʘʣʘʩ 

ʘʣʘשʳʥʜʘ ץʦʨסʘʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʣסʘʥ. ɹײʣ ʦʣʘʨʜʳש ʜᴅʣʝʣʜʽ ʩᴇʡʣʝʫ, ʪʘʣʜʘʫ, 

ʩʘʣʳʩʪʳʨʫ, ʛʠʧʦʪʝʟʘ ײץʨʫ, ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥ ʤʝשʛʝʨʫ ʩʠʷץʪʳ ʘʢʘʜʝʤʠʷʣʳץ 

ʜʘסʜʳʩʳʥ ʰʳשʜʘʡʜʳ. ʋʥʠʚʝʨʩʠʪʝʪ ʞʘʥʳʥʜʘסʳ סʳʣʳʤʠ ʦʨʪʘʣʳץʪʘʨ, 

ʟʝʨʪʭʘʥʘʣʘʨ, ʠʥʢʫʙʘʮʠʷʣʳץ ʟʝʨʪʪʝʫ ʞʦʙʘʣʘʨʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש  

ʙʘʩʪʘʤʘʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʳʥʘ ץʦʣʜʘʫ ʢᴇʨʩʝʪʽʣʝʜʽ. ʄײʥʜʘʡ ʦʨʪʘʣʘʨ ʙʦʣʘʰʘץ 

ʤסײʘʣʽʤʥʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞʘשʘʣʳץʪʘʨʜʳ ʩʘʨʘʧʪʘʧ, ʧʨʘʢʪʠʢʘʜʘ ʩʳʥʘʧ ʢᴇʨʫʽʥʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɿʝʨʪʪʝʫʰʽʣʽʢ ʤᴅʜʝʥʠʝʪ ʧʝʜʘʛʦʛʪʽש ʢᴅʩʽʙʠ ʨʝʬʣʝʢʩʠʷʩʳʥ 

ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. נʳʣʳʤʠ ᴅʜʽʩʢʝ ʩװʡʝʥʛʝʥ ʤסײʘʣʽʤ ʦץʫ װʜʝʨʽʩʽʥ ʩʳʥʠ 

ʪײʨסʳʜʘ ʪʘʣʜʘʧ, ᴇʟʽʥʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʰʝʰʽʤʜʝʨʽʥ ʥʝʛʽʟʜʝʡ ʘʣʘʜʳ, ᴅʜʽʩʪʝʤʝʩʽʥ 

ʜᴅʣʝʣʜʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʞʘשʘʨʪʘʜʳ. ʆʩʳʥʳש ʙʘʨʣʳסʳ ʞʘשʘ ʙʫʳʥ ʧʝʜʘʛʦʛʪʽש 

ï ʽʟʜʝʥʽʤʧʘʟ, ʞʘשʘʰʳʣ, ʜʝʨʝʢʪʝʨʛʝ ʩװʡʝʥʝʪʽʥ, ʢᴅʩʽʙʠ ʪײʨסʳʜʘʥ ʟʝʨʪʪʝʫʰʽ 

ʤסײʘʣʽʤʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ʊϺʨʪʽʥʰʽ ʩʪʨʘʪʝʛʠʷʣʳϨ ʙʘϤʳʪ ï ײʣʪʪʳײץ ץʥʜʳʣʳץץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʣʽʤ 

ʙʝʨʫ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʜᴅʫʽʨʽʥʜʝ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧʝʜʘʛʦʛʪʽץ שʦʣʳʥʜʘסʳ ײץʨʘʣ 

ʙʦʣʩʘ, ײץʥʜʳʣʳץʪʘʨ ï ʦʥʳש ʘʜʘʤʠ ʙʘסʜʘʨʳʥ ʘʡץʳʥʜʘʡʪʳʥ ʢʦʤʧʘʩ.  

ɹʝʩʽʥʰʽ ʩʪʨʘʪʝʛʠʷʣʳϨ ʙʘϤʳʪ ï ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʧʝʜʘʛʦʛʠʢʘ ï ʙװʛʽʥʛʽ ʨʫʭʘʥʠ ʞʘסשʳʨʫʜʳש ᴇʟʝʛʽ. UNESCO-ʥʳש çEducation for 

Sustainable Developmentè ʙʘסʜʘʨʣʘʤʘʩʳ ʙʽʣʽʤ ʤʘʟʤײʥʳ ײʣʪʪʳץ ʤᴅʜʝʥʠʝʪʢʝ 

ʩװʡʝʥʛʝʥʜʝ סʘʥʘ ʪײʨʘץʪʳ ʙʦʣʘʪʳʥʳʥ ʘʡʪʘʜʳ [112]. פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʙײʣ ï 

ɸʙʘʡ ʤײʨʘʩʳ, ʓ.ɸʣʪʳʥʩʘʨʠʥ ʧʝʜʘʛʦʛʠʢʘʩʳ, ʐʦץʘʥʥʳש ʜװʥʠʝʪʘʥʳʤʳ, 

  .ʣʛʽʩʽװ ʪᴅʨʙʠʝ ץʪʳץʘʥ ʭʘʣʳסʪʘʣץʘʩʳʨʣʘʨ ʙʦʡʳ ʞʠʥʘס

ɸʣʪʳʥʰʳ ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʳʪ ï ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʜʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʳ 

ʧʘʡʣʘʥʳʧ ʞʘשʘ ʬʦʨʤʘʪʪʘ ʞʝʪʢʽʟʫ ʤʽʥʜʝʪʽ ʤʳʥʘʥʜʘʡ ʙʘסʳʪʪʘʨʜʳ ץʘʤʪʠʜʳ: 

ʵʪʥʦʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳ ʤʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨ, ײʣʪʪʳץ ʤײʨʘסʘ 

ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ʢʽʪʘʧʭʘʥʘ, ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʦץʫʣʳץʪʘʨ, ʨʫʭʘʥʠ-ʘʜʘʤʛʝʨʰʽʣʽʢ 

ʤʦʜʫʣʴʜʝʨ. 

ɾʝʪʽʥʰʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʳʪ ï ײʣʪʪʳץ ʪᴅʨʙʠʝ ï ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʜᴅʫʽʨʽʥʜʝ ʘʜʘʤʠ ץʘʩʠʝʪʪʽ ʩʘץʪʘʧ ץʘʣʫʜʳש ʞʘʣסʳʟ ʞʦʣʳ. 

ɹײʣ ʞʘשʘ ʤʦʜʝʣʴ ץʘʟʘץ ʜװʥʠʝʪʘʥʳʤʳʥʳש ʛʫʤʘʥʠʩʪʽʢ ʪʘʙʠסʘʪʳʥ ʦץʫ 

ʤʘʟʤײʥʳʥʘ ʝʥʛʽʟʫʜʽ, ʪʽʣ, ʪʘʨʠʭ, ʤᴅʜʝʥʠ ʤײʨʘ ʥʝʛʽʟʽʥʜʝ ʪײʣסʘ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ, 

çʘʜʘʤʜʳץ, ʽʟʛʽʣʽʢ, ʢʽʩʽʣʽʢè ץʘסʠʜʘʣʘʨʳʥ ʦץʫ-ʪᴅʨʙʠʝ װʜʝʨʽʩʽʥʽש ʥʝʛʽʟʽʥʝ 

ʘʡʥʘʣʜʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ױʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨסʘ ʩװʡʝʥʛʝʥ ʧʝʜʘʛʦʛ ï ײʣʪʪʳץ 

ʙʦʣʤʳʩʪʳ ʩʘץʪʘʡʪʳʥ ʨʫʭʘʥʠ ʝʣʰʽ. ɹײʣ ʪײʨסʳʜʘ ɸʙʘʡʜʳש çʊʦʣʳץ ʘʜʘʤè ʽʣʽʤʽ 

ᴆ.ɾᴅʥʽʙʝʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʤʠʩʩʠʷʩʳʥʳש ʤʘʟʤײʥʳʥ ײץʨʘʡʜʳ. 

ɿʘʤʘʥʘʫʠ ᴇʨʢʝʥʠʝʪʪʽש ʜʘʤʫ ʚʝʢʪʦʨʳ ï ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ 

ʦץʳʪʫ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ. ɾʀ ʢᴇʤʝʛʽʤʝʥ ʦץʳʪʫʜʳ, ʙʘסʘʣʘʫʜʳ, ʤʘʪʝʨʠʘʣ 

ᴅʟʽʨʣʝʫʜʽ ʦשʪʘʡʣʘʥʜʳʨʫʳ ʜʝʛʝʥʽʤʽʟ ï ʩʘʙʘץ ʞʦʩʧʘʨʳʥ ײץʨʫ, ʪʘʧʩʳʨʤʘʣʘʨ 

ʜʘʡʳʥʜʘʫ, ʦץʫ ʘʥʘʣʠʪʠʢʘʩʳʥ ʧʘʡʜʘʣʘʥʫ, ʞʝʢʝ ʙʽʣʽʤ ʪʨʘʝʢʪʦʨʠʷʩʳʥ 

 ʡʨʝʪʝװ ʦʣʜʘʥʫʜʳץ ץʘʫʽʧʩʽʟ ᴅʨʽ ʵʪʠʢʘʣʳץ ʘ ɾʀ-ʜʽסʫʰʳʣʘʨץʘʣʳʧʪʘʩʪʳʨʫ. ʆץ

ʘʣʫʳ ï ʘʢʘʜʝʤʠʷʣʳץ ʘʜʘʣʜʳץ, ʘʚʪʦʨʣʳץײץ ץʳץ, ʜʝʨʙʝʩ ʜʝʨʝʢʪʝʨ ץʘʫʽʧʩʽʟʜʽʛʽ, 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʵʪʠʢʘʩʳ. ɾʀ-ʜʽ ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʪװʩʽʥʫʽ ï ɾʀ ʤװʤʢʽʥ ʝʤʝʩ 

ʞᴅʥʝ ץʘʪʝ ʞʘʩʘʡʪʳʥ ʪײʩʪʘʨʳʥ ʙʽʣʫ, ʤʦʜʝʣʴʜʝʨʜʝʛʽ ʘʣʛʦʨʠʪʤʜʽʢ ᴇʰʧʝʥʜʽʣʽʢ, 

ʥᴅʪʠʞʝʣʝʨʜʽ ʙʘסʘʣʘʫ, ʪʝʢʩʝʨʫ. ʊװʡʽʥʜʝʡ ʘʡʪץʘʥʜʘ, çAI Literacy for Teachersè ï 
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ʤסײʘʣʽʤʜʝʨʜʽש ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʪװʩʽʥʽʧ, ʦʥʳ ʩʘʙʘץʪʘ ʪʠʽʤʜʽ, ʞʘʫʘʧʪʳ ʞᴅʥʝ 

ʰʳסʘʨʤʘʰʳʣʳץʧʝʥ ץʦʣʜʘʥʘ ʘʣʫ ץʘʙʽʣʝʪʽ. 

ᴄʣʝʤʥʽ38 ש ʜʘʤʳסʘʥ ʞᴅʥʝ ʜʘʤʫʰʳ ʝʣʜʝʨʽ ʢʽʨʝʪʽʥ ʭʘʣʳץʘʨʘʣʳץ 

çʕʢʦʥʦʤʠʢʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʜʘʤʫ ײʡʳʤʳʥʳשè (OECD) ʙʽʣʽʤ ʞᴅʥʝ 

ʤסײʘʣʽʤʜʝʨ ʜʘʷʨʣʘʫ ʪʫʨʘʣʳ 2025 ʞʳʣʳ ʰʳסʘʨסʘʥ ʭʘʣʳץʘʨʘʣʳץ ʩʘʨʘʧʰʳʣʘʨ 

ʜʘʡʳʥʜʘסʘʥ ʘʥʘʣʠʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʽ ʜʝ ʙײʣ ʦʡʳʤʳʟʜʳ ץʫʘʪʪʘʡʜʳ. ɹײʣ ï 

ʙʦʣʘʰʘץʪʘ ʤסײʘʣʽʤʛʝ ץʘʥʜʘʡ ʜʘסʜʳʣʘʨ ʢʝʨʝʢ, ʙʽʣʽʤ ʞװʡʝʩʽ ץʘʣʘʡ ᴇʟʛʝʨʫʛʝ ʪʠʽʩ, 

ʮʠʬʨʣʳץ ʜᴅʫʽʨʜʝʛʽ ʧʝʜʘʛʦʛ ʙʝʡʥʝʩʽ ץʘʥʜʘʡ ʙʦʣʤʘץ ʜʝʛʝʥ ʩʠʷץʪʳ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʪʘʣʜʘסʘʥ ʨʝʩʤʠ ײץʞʘʪ. ʉʝʙʝʙʽ, ᴅʣʝʤ ʝʣʜʝʨʽʥʽש ʙʽʣʽʤ ʞװʡʝʩʽ ʜᴅʣ ʦʩʳ OECD 

ʟʝʨʪʪʝʫʣʝʨʽʥʝ ʩװʡʝʥʝʜʽ. 

ʋʥʠʚʝʨʩʠʪʝʪ ʪʝ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʨʝʬʦʨʤʘʣʘʫʜʘ ʦʩʳ ײʡʳʤʥʳש 

 ʳ TALIS ʟʝʨʪʪʝʫʽʥʜʝסʞʳʣ 2025 שʘ ʘʣʘʜʳ. OECD-ʜʽץץʩʳʥʳʩʪʘʨʳʥ ʙʘʩʰʳʣʳײ

 ʥʜʝʣʽʢʪʽװʨʘʣʜʘʨʜʳ ʢײץ ץʳ ʙʽʣʽʤʜʝ ʮʠʬʨʣʳ-51% שʘʣʽʤʜʝʨʽʥʽסײʩʪʘʥ ʤץʘʟʘפ

 ʦʣʜʘʥʘʪʳʥʳ, 39%-ʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ

ʤʝשʛʝʨʝ ʙʘʩʪʘסʘʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹײʣ - ʤסײʘʣʽʤ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ 

ʘʣʤʘʩʪʳʨʫʰʳ ʝʤʝʩ, ʦʥʳ ʪʠʽʤʜʽ ץʦʣʜʘʥʫʰʳסʘ ʘʡʥʘʣסʘʥʳʥ ʙʽʣʜʽʨʝʜʽ. ɾʀ ï 

 .ʘʥʘ [113]ס ʨʘʣײץ ʪʳʨʘʪʳʥץʩʪʘʟʜʳ ʪʦʣʳײ

ʇʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳ ʘʙʩʪʨʘʢʪʽʣʽ סײʳʤʜʘʨסʘ ץʘʨʘסʘʥʜʘ ʥʘץʪʳ ᴅʨʝʢʝʪ ʧʝʥ ʢᴇʨʥʝʢʽʣʽʢ 

ʘʨץʳʣʳ ײʩʳʥʳʣסʘʥ ʘץʧʘʨʘʪʪʳ ʞʝשʽʣ ʤʝשʛʝʨʝʜʽ. ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʥʳש ʦʡʣʘʫʳ 

ʢᴇʙʽʥʝ ʙʝʡʥʝʣʽʢ ʩʠʧʘʪʪʘ ʙʦʣʘʜʳ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʞʘʩʳʥʜʘ ʦʡʳʥ ᴅʨʝʢʝʪʽ 

ʦץʳʪʫʜʳש ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ 

ʝʥʛʽʟʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦʥʳש ʩʘʙʘץץʘ 

 ʨʣʽװʪʘʨʳʥʜʘ ʪץʘʪʳʩʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץ ʧʝʥץʫʰʳʣʳסʳʟʳץ

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ, ʚʠʨʪʫʘʣʜʳ ʢʦʥʩʪʨʫʢʪʦʨʣʘʨ, ʘʥʠʤʘʮʠʷʣʳץ ʙʝʡʥʝʣʝʨ 

ʞᴅʥʝ ʜʝשʛʝʡʣʽʢ ʦʡʳʥ ʪʘʧʩʳʨʤʘʣʘʨʳ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥ ʞʘʥʜʘʥʜʳʨʘʜʳ. 

ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʣʦʛʠʢʘʣʳץ ʧʘʡʳʤʜʘʫʳʥ 

ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ [114]. 

ɿʘʤʘʥʘʫʤʠ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ʦץʫʰʳʣʘʨʜʳש ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤ ʘʣʫʳʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʦʣʘʨʜʳש ʝʩʝʧʪʽʢ 

ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣʫʜʘ. ɽʩʝʧʪʽʢ ʦʡʣʘʫ ï ʤᴅʩʝʣʝʥʽ ʢʝʟʝש-

ʢʝʟʝשʤʝʥ ʪʘʣʜʘʫ, ʦʥʳ ʰʝʰʫʜʽש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥ ʘʥʳץʪʘʫ, ʘʣʛʦʨʠʪʤ ײץʨʫ ʞᴅʥʝ 

ʥᴅʪʠʞʝʥʽ ʙʘסʘʣʘʫ ץʘʙʽʣʝʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʜʘסʜʳ ץʘʟʽʨʛʽ ʮʠʬʨʣʳץ ץʦסʘʤ 

ʞʘסʜʘʡʳʥʜʘ ʤʘשʳʟʜʳ ײץʟʳʨʝʪʪʝʨʜʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ, 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ʦץʫʰʳʣʘʨʜʳש ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʝʩʝʧʪʽʢ ʦʡʣʘʫʳ 

 ʙʽʨʽ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ʙʦʣʳʧ שʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽʥʽײץ שʘʣʳʧʪʘʩʘʜʳ. ʆʥʳץ

ʪʘʙʳʣʘʜʳ. ɸʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ᴅʨʝʢʝʪʪʝʨʜʽ ʙʝʣʛʽʣʽ ʙʽʨ ʨʝʪʧʝʥ ʞʦʩʧʘʨʣʘʫסʘ, 

ʙʘסʜʘʨʣʘʤʘʥʳש ʦʨʳʥʜʘʣʫ ʣʦʛʠʢʘʩʳʥ ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʤᴅʩʝʣʝʥʽ ʢʝʟʝש-ʢʝʟʝשʤʝʥ 

ʰʝʰʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ʄײʥʜʘʡ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ 

ʜʘʤʳʪʘʜʳ. ɸʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ʦץʫʰʳʥʳש ʪʘʧʩʳʨʤʘʥʳ ʞװʡʝʣʽ ʦʨʳʥʜʘʫʳʥʘ, 

ᴅʨʝʢʝʪʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʪװʩʽʥʫʽʥʝ ʞᴅʥʝ ʤᴅʩʝʣʝʥʽ ʨʝʪ-ʨʝʪʽʤʝʥ 

ʰʝʰʫʽʥʝ ʥʝʛʽʟ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ʨʦʙʦʪʪʳש ʙʝʣʛʽʣʽ ʙʽʨ ʙʘסʳʪʪʘ ץʦʟסʘʣʫʳʥ 
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 ,ʪʳ ʨʝʪʧʝʥ ʦʨʥʘʣʘʩʪʳʨʳʧץʘʜʘʤʜʘʨʳʥ ʥʘץ ʘʣʳʩסʦʟץ ʫʰʳץʰʽʥ ʦװ ʡʳʤʜʘʩʪʳʨʫײ

ᴅʨ ᴅʨʝʢʝʪʪʽש ʥᴅʪʠʞʝʩʽʥ ʝʩʢʝʨʫʽ ץʘʞʝʪ. ɹײʣ ʦץʫʰʳʥʳש ʣʦʛʠʢʘʣʳץ ʧʘʡʳʤʜʘʫʳʥ 

ʞᴅʥʝ ʩʝʙʝʧ-ʩʘʣʜʘʨʣʳץ ʙʘʡʣʘʥʳʩʪʳ ʪװʩʽʥʫʽʥ ʜʘʤʳʪʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ STEM ʙʘסʳʪʳʥʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʫʜʘ. STEM 

ʙʽʣʽʤ ʙʝʨʫ סʳʣʳʤ, ʪʝʭʥʦʣʦʛʠʷ, ʤʘʪʝʤʘʪʠʢʘ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʙʘסʳʪʪʘʨʜʳ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʳʥ, ʰʳסʘʨʤʘʰʳʣʳץ 

 .ʳʪʪʘʣʘʜʳסʘ ʙʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘʙʽʣʝʪʽʥ ʞᴅʥʝ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ʜʘץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦʩʳ ʙʘסʳʪʪʳש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʉʝʙʝʙʽ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʦץʫʰʳʣʘʨ ʨʦʙʦʪ ʤʦʜʝʣʽʥ ײץʨʘʩʪʳʨʘʜʳ, 

ʘʣʛʦʨʠʪʤ ʞʘʩʘʡʜʳ, ʧʨʦʛʨʘʤʤʘʣʘʡʜʳ ʞᴅʥʝ ᴇʟ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʩʽʥ ʪᴅʞʽʨʠʙʝ 

ʘʨץʳʣʳ ʪʝʢʩʝʨʝʜʽ. ʄײʥʜʘʡ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʥʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ, ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʪʝʢ ʜᴅʩʪװʨʣʽ ʪװʩʽʥʜʽʨʫ ᴅʜʽʩʪʝʨʽʥ 

 ʘʣʳʩʳʥסʦʟץ ,ʨʳʣʳʩʳʥײץ שʦʣʜʘʥʫ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʈʦʙʦʪʪʳץ

ʥʝʤʝʩʝ ʘʣʛʦʨʠʪʤʥʽש ʦʨʳʥʜʘʣʫʳʥ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʩʳ ʢᴇʨʥʝʢʽʣʽʢ ʧʝʥ 

ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʞʝשʽʣ ʪװʩʽʥʝʜʽ.  ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳץ 

 ʘʞʝʪʪʽʣʽʛʽץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳסʨʘʣʜʘʨײץ

ʪʫʳʥʜʘʡʜʳ. ʄײʥʜʘʡ ʨʝʩʫʨʩʪʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ ײʩʳʥʫסʘ, 

ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ ʤʝשʛʝʨʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʄʝʢʪʝʧʪʝ ʧᴅʥʜʽ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʪʝʦʨʠʷ ʤʝʥ ʪᴅʞʽʨʠʙʝ ʘʨʘʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩ ᴅʣʩʽʨʝʡʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʜʘ ʦץʫʰʳ ʪʝʢ ʝʨʝʞʝʥʽ ʞʘʪʪʘʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʦʥʳ ʪᴅʞʽʨʠʙʝ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʧ ʢᴇʨʫʽ ץʘʞʝʪ. ɽʛʝʨ, ʦץʫʰʳ ʨʦʙʦʪʪʳש 

 שʘʥ ʤʦʜʝʣʴʜʽסʨʘʩʪʳʨʳʣײץ ʦʨʳʥʜʘʣʫʳʥ ʥʝʤʝʩʝ שʘʣʳʩʳʥ, ʧʨʦʛʨʘʤʤʘʥʳסʦʟץ

ᴅʨʝʢʝʪʽʥ ʪʽʢʝʣʝʡ ʙʘץʳʣʘʤʘʩʘ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש ʤʘʟʤײʥʳʥ ʪʝʨʝש ʪװʩʽʥʫʽ 

 ,ʳʟʜʳשʰʽʥ ʤʘװ ʫʰʳʣʘʨʳץʣ, ᴅʩʽʨʝʩʝ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦײʘʜʳ. ɹסʘ ʩʦסʠʳʥץ

ʩʝʙʝʙʽ, ʦʣʘʨ ʘץʧʘʨʘʪʪʳ ᴅʨʝʢʝʪ, ʙʘץʳʣʘʫ ʞᴅʥʝ ʢᴇʨʥʝʢʽʣʽʢ ʘʨץʳʣʳ ʞʝשʽʣ 

 .ʘʙʳʣʜʘʡʜʳץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ץʘʞʝʪʪʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʦʥʳ ץʘʥʜʘʡ ײץʨʘʣʜʘʨ 

ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʪʠʽʤʜʽ ʝʢʝʥʜʽʛʽʥ ʥʝʛʽʟʜʝʫ ץʘʞʝʪ. ʉʝʙʝʙʽ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳ װʰʽʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨ ʞʠʳʥʪʳסʳ ʝʤʝʩ, ʦʣ 

ʥʘץʪʳ ᴅʨʝʢʝʪ, ʪᴅʞʽʨʠʙʝ, ʙʘץʳʣʘʫ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ 

ʤʝשʛʝʨʽʣʝʪʽʥ ʩʘʣʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ 

 ʥᴅʪʠʞʝʣʽʣʽʛʽʥ שʳʪʫʜʳץʜʘʫ ï ʦשʨʳʩ ʪʘײʨʘʣʜʘʨʜʳ ʜײץ ץʦʣʜʘʥʳʣʘʪʳʥ ʮʠʬʨʣʳץ

 .ʙʽʨʽ שʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʰʘʨʪʪʘʨʜʳץ

ɸץʧʘʨʘʪʪʳ ʜʘʡʳʥ ʢװʡʽʥʜʝ ʙʝʨʫʛʝ ʞᴅʥʝ ʦץʫʰʳʥʳש ʦʥʳ װʣʛʽ ʙʦʡʳʥʰʘ 

 ʧʘʨʘʪ ʢᴇʟʽ ʨʝʪʽʥʜʝץʘʣʽʤ ʥʝʛʽʟʛʽ ʘסײʳʪʫʜʘ ʤץʘʡʪʘʣʘʫʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץ

 ʘʡʪʘʣʘʧץ ʘʙʳʣʜʘʧ, ʦʥʳץ ʫʰʳ ʢᴇʙʽʥʝ ʜʘʡʳʥ ʤᴅʣʽʤʝʪʪʽץʘʨʘʩʪʳʨʳʣʘʜʳ, ʘʣ ʦץ

ʘʡʪʫסʘ ʥʝʤʝʩʝ װʣʛʽ ʙʦʡʳʥʰʘ ʦʨʳʥʜʘʫסʘ ʙʘסʳʪʪʘʣʘʜʳ. ʄײʥʜʘʡ ʩʠʧʘʪʪʘʤʘʣʳ 

ʞᴅʥʝ ʨʝʧʨʦʜʫʢʪʠʚʪʽʢ ʩʠʧʘʪʪʘסʳ ʦץʳʪʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳʥ ʤʝשʛʝʨʫʜʝ 

ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʝʙʝʙʽ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʜʘ ʦץʫʰʳ ʪʝʢ ʜʘʡʳʥ 

ʤᴅʣʽʤʝʪʪʽ ץʘʙʳʣʜʘʫʰʳ ʝʤʝʩ, ʤᴅʩʝʣʝʥʽ ʰʝʰʫʰʽ, ʤʦʜʝʣʴ ײץʨʘʩʪʳʨʫʰʳ, ʪᴅʞʽʨʠʙʝ 

ʞװʨʛʽʟʫʰʽ ʞᴅʥʝ ᴇʟ ᴅʨʝʢʝʪʽʥʽש ʥᴅʪʠʞʝʩʽʥ ʪʘʣʜʘʫʰʳ ʙʦʣʫʳ ʪʠʽʩ. ɽʛʝʨ, ʨʦʙʦʪʪʳש 

 ʩʽʥʜʽʨʽʣʩʝ, ʙʘʩʪʘʫʳʰװʳʣʳ ʪץʨʳʣʳʩʳ ʥʝʤʝʩʝ ʘʣʛʦʨʠʪʤ ʪʝʢ ʩʫʨʝʪ ʧʝʥ ʤᴅʪʽʥ ʘʨײץ
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ʩʳʥʳʧ ʦץʫʰʳʩʳ ʦʥʳש ʞײʤʳʩ ʽʩʪʝʫ ʣʦʛʠʢʘʩʳʥ ʪʦʣʳץ ʪװʩʽʥʝ ʘʣʤʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ, ʤײʥʜʘʡ ʦץʳʪʫʜʳש ʰʝʢʪʝʫʣʽʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳץ ʦʨʪʘ 

ʘʨץʳʣʳ ײʡʳʤʜʘʩʪʳʨʫ ץʘʞʝʪʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʎʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʽ ʞʝʢʝ ʪײʣסʘʣʳץ           

ʽʩ-ᴅʨʝʢʝʪʪʽʢ ʪᴅʩʽʣʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ᴅʜʽʩ ʙʦʡʳʥʰʘ ʦץʫʰʳ ʙʽʣʽʤʜʽ 

ʜʘʡʳʥ ʢװʡʽʥʜʝ ʘʣʤʘʡʜʳ, ʢʝʨʽʩʽʥʰʝ ʦʥʳ ᴇʟ ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ʠʛʝʨʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫʰʳ ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʘʜʳ, ʙʘסʜʘʨʣʘʤʘʣʘʡʜʳ, 

ʦʥʳץ שʦʟסʘʣʳʩʳʥ ʙʘץʳʣʘʡʜʳ, ץʘʪʝʣʝʨʽʥ ʪװʟʝʪʝʜʽ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ʮʠʬʨʣʳץ 

 ʳʟʤʝʪʽʥץ ʡʳʤʜʘʩʪʳʨʘʪʳʥ ʦʨʪʘײ ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪʽʥ שʫʰʳʥʳץʨʘʣʜʘʨ ʦײץ

ʘʪץʘʨʘʜʳ. ʆʣʘʨ ʦץʫʰʳʥʳש ʞʝʢʝ ץʳʟʳסʫʰʳʣʳסʳʥ, ץʘʙʳʣʜʘʫ ʝʨʝʢʰʝʣʽʛʽʥ, 

ʞײʤʳʩ ץʘʨץʳʥʳʥ ʝʩʢʝʨʫʛʝ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

 ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳ ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʘץʧʘʨʘʪʪʳ ʢᴇʙʽʥʝ ʢᴇʨʥʝʢʽʣʽʢ, ʙʝʡʥʝ, 

ʘʥʠʤʘʮʠʷ ʞᴅʥʝ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ ʘʨץʳʣʳ ʞʝשʽʣ ץʘʙʳʣʜʘʡʪʳʥʜʳץʪʘʥ, ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥʳש ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʨʽ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪװʨʜʝ ײʩʳʥʳʣʫʳ ʦʥʳש 

ʪʠʽʤʜʽ ʤʝשʛʝʨʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ 

 ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʪʘʥʳʤʜʳ שʫʰʳʣʘʨʜʳץʨʝʩʫʨʩʪʘʨ ʦ ץʦʣʜʘʥʳʣʘʪʳʥ ʮʠʬʨʣʳץ

ʩᴅʡʢʝʩ ײץʨʳʣʫʳ ʪʠʽʩ. ʄײʥʜʘʡ ʨʝʩʫʨʩʪʘʨ ʘʥʠʤʘʮʠʷʣʘʨ, ʙʝʡʥʝʩʘʙʘץʪʘʨ,            

3D-ʤʦʜʝʣʴʜʝʨ, ʚʠʨʪʫʘʣʜʳ ʢʦʥʩʪʨʫʢʪʦʨʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʞᴅʥʝ 

ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ ʘʨץʳʣʳ ʨʦʙʦʪʪʳײץ שʨʳʣʳʩʳʥ, ץʦʟסʘʣʳʩʳʥ, ʩʝʥʩʦʨʣʘʨʜʳש 

ʞײʤʳʩʳʥ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʥʳש ʦʨʳʥʜʘʣʫʳʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. 

ʄʳʩʘʣʳ, ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩ ʙʘסʳʪʳʥ ʥʝʤʝʩʝ ʜʘʪʯʠʢʪʝʨʜʽש ᴅʨʝʢʝʪʽʥ ʵʢʨʘʥʜʘסʳ 

ʤʦʜʝʣʽʥ ײץʨʫ ʘʨץʳʣʳ ʢᴇʨʩʝʪʫ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʥʘץʪʳ ᴅʨʝʢʝʪʧʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʳʧ, ʢװʨʜʝʣʽ סײʳʤʜʘʨʜʳ ץʘʨʘʧʘʡʳʤ ᴅʨʽ ʪװʩʽʥʽʢʪʽ ʪװʨʜʝ ʤʝשʛʝʨʫʛʝ 

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʪʘʥʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥʳש ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ ʙʝʨʽʣʫʽ ʦʥʳש 

ʪʠʽʤʜʽ ʤʝשʛʝʨʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʦץʫʰʳʥʳץ שʘʙʳʣʜʘʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʫʽ ʪʠʽʩ. ʄʳʩʘʣʳ, ʪװʨʣʽ ʘʥʠʤʘʮʠʷʣʳץ ʙʝʡʥʝʣʝʨ,      

3D-ʤʦʜʝʣʴʜʝʨ, ʚʠʨʪʫʘʣʜʳ ʢʦʥʩʪʨʫʢʪʦʨʣʘʨ ʤʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳש 

ʢװʨʜʝʣʽ סײʳʤʜʘʨʜʳ ץʘʨʘʧʘʡʳʤ ᴅʨʽ ʪװʩʽʥʽʢʪʽ ʪװʨʜʝ ʤʝשʛʝʨʫʛʝ ᴅʩʝʨʽ ʙʦʣʘʜʳ. 

ʆץʫʰʳ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʪʝʢ ʙʘץʳʣʘʧ ץʘʥʘ ץʦʡʤʘʡ, ᴇʟ ᴅʨʝʢʝʪʽʥʽש ʥᴅʪʠʞʝʩʽʥ 

ʪʘʣʜʘʧ, ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʪʝʢʩʝʨʝ ʘʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ʜᴅʩʪװʨʣʽ ʪװʩʽʥʜʽʨʫʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʦץʫʰʳʥʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʪʳʥ, 

ʪᴅʞʽʨʠʙʝʣʽʢ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪʠʽʤʜʽ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʘ 

ʘʡʥʘʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ʉʝʙʝʙʽ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ 

ʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪʪʽ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʢʝʰʝʥʜʽ ʙʘסʳʪ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹײʣ ʩʘʣʘʜʘ ʦץʫʰʳ ʨʦʙʦʪʪʳײץ שʨʳʣʳʩʳʥ ײץʨʘʩʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʦʥrץ שʦʟסʘʣʳʩʳʥ ʙʘʩץʘʨʘʜʳ, ʘʣʛʦʨʠʪʤ ײץʨʘʜʳ, ʩʝʥʩʦʨʣʘʨʜʳץ שʳʟʤʝʪʽʥ 

ʪʝʢʩʝʨʝʜʽ ʞᴅʥʝ ʦʨʳʥʜʘʣסʘʥ ᴅʨʝʢʝʪʪʽש ʥᴅʪʠʞʝʩʽʥ ʙʘץʳʣʘʡʜʳ. ʄײʥʜʘʡ ʞײʤʳʩʪʘʨ 
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ʦץʫʰʳʥʳש ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪʢʝ ץʘʪʳʩʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ 

ʧʨʦʛʨʘʤʤʘʣʘʫ, ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ײץʨʘʩʪʳʨʫ ᴅʨʝʢʝʪʪʝʨʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥʜʽʢʪʝʥ, ʦʥʳ 

ʪʝʢ ʜʘʡʳʥ ʘץʧʘʨʘʪʪʳ ʪװʩʽʥʜʽʨʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ʘʨץʳʣʳ 

ʪʦʣʳץ ʤʝשʛʝʨʪʫ ץʠʳʥ. ʉʦʥʜʳץʪʘʥ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʳש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʝʩʝʧʪʽʢ ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʤʘשʳʟʳ 

ʝʨʝʢʰʝ. ʀʥʪʝʨʘʢʪʠʚʪʽ ʧʣʘʪʬʦʨʤʘʣʘʨ, ʚʠʟʫʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʣʘʨʳ ʞᴅʥʝ 

ʮʠʬʨʣʳץ ʤʦʜʝʣʴʜʝʨ ʦץʫʰʳʣʘʨסʘ ʢװʨʜʝʣʽ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ץʘʨʘʧʘʡʳʤ ʪװʨʜʝ 

ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴄʩʽʨʝʩʝ, Scratch, ScratchJr, Blockly, LEGO Education 

ʩʠʷץʪʳ ʚʠʟʫʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʣʘʨʳʥʜʘ ʦץʫʰʳ ʪװʨʣʽ ʙʣʦʢʪʘʨʜʳ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʳʨʫ ʘʨץʳʣʳ ᴅʨʝʢʝʪʪʝʨ ʪʽʟʙʝʛʽʥ ײץʨʘʩʪʳʨʘʜʳ. ɹײʣ ʢװʨʜʝʣʽ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ʧʘʡʜʘʣʘʥʙʘʡ-ʘץ ʘʣʛʦʨʠʪʤʜʽʢ ײץʨʳʣʳʤʜʳ ʪװʩʽʥʫʛʝ 

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʤᴅʩʝʣʝʥʽ ʢʝʟʝש-ʢʝʟʝשʤʝʥ ʰʝʰʫ ʜʘסʜʳʩʳʥ 

 ʧʘʣ ʞʘʩʘʡʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫץʘ ʳסʘʣʳʧʪʘʩʪʳʨʫץ

ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳ ʤᴅʩʝʣʝʥʽ ʪʘʣʜʘʡʜʳ, ʦʥʳ ʙʽʨʥʝʰʝ ʙᴇʣʽʢʢʝ ʘʞʳʨʘʪʘʜʳ, ʰʝʰʫ 

ʞʦʣʜʘʨʳʥ ʩʘʣʳʩʪʳʨʘʜʳ ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥ ʪʝʢʩʝʨʝʜʽ. ʄײʥʜʘʡ ᴅʨʝʢʝʪʪʝʨ ʝʩʝʧʪʽʢ 

ʦʡʣʘʫʜʳש ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆץʫʰʳʥʳש ᴇʟ ץʘʪʝʩʽʥ 

ʘʥʳץʪʘʧ, ʧʨʦʛʨʘʤʤʘʥʳ ץʘʡʪʘ ᴇʟʛʝʨʪʫʽ ʦʥʳש ʪʘʣʜʘʫ ʞᴅʥʝ ʨʝʬʣʝʢʩʠʷ ʞʘʩʘʫ 

 .ʘʙʽʣʝʪʽʥ ʜʝ ʜʘʤʳʪʘʜʳץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ, ʘʣʛʦʨʠʪʤʜʽʢ 

ʧʘʡʳʤʜʘʫʳʥ ʞᴅʥʝ ʤᴅʩʝʣʝʥʽ ʞװʡʝʣʽ ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. ʉʦʥʜʳץʪʘʥ, 

ʮʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʳ סʘʥʘ ʝʤʝʩ, 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘʪʳʥ 

ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʦʨʪʘ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ [115]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳש 

 .ʩʽʥʜʽʨʽʣʝʜʽװʘʞʝʪʪʽʣʽʛʽ ʙʽʨʥʝʰʝ ʩʝʙʝʧʧʝʥ ʪץ

ɹʽʨʽʥʰʽʜʝʥ, ʦʣʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ײʩʳʥʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ʨʦʙʦʪʪʳײץ שʨʳʣʳʩʳʥ, ʙᴇʣʰʝʢʪʝʨʜʽש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʳʥ ʥʝʤʝʩʝ ʧʨʦʛʨʘʤʤʘʥʳש ʞײʤʳʩ ʥᴅʪʠʞʝʩʽʥ ʢᴇʟʙʝʥ ʢᴇʨʛʝʥʜʝ סʘʥʘ ʦʥʳ 

ʪʦʣʳץ ʪװʩʽʥʝʜʽ. ʄʳʩʘʣʳ, ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ʥʝʤʝʩʝ ʩʝʥʩʦʨʜʳש ᴅʨʝʢʝʪʽʥ 

ʵʢʨʘʥʜʘסʳ ʤʦʜʝʣʴ ʘʨץʳʣʳ ʢᴇʨʩʝʪʫ ʦץʫʰʳʥʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ ʥʘץʪʳ 

ʪᴅʞʽʨʠʙʝʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. 

ɽʢʽʥʰʽʜʝʥ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʘʜʳ. ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ, ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ, ʜʝשʛʝʡʣʽʢ 

ʞʘʪʪʳסʫʣʘʨ ʤʝʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʙʝʨʫ ʤװʤʢʽʥʜʽʛʽ ʦץʫʰʳʥʳ ʩʘʙʘץץʘ ʙʝʣʩʝʥʜʽ 

 ʰʽʥװ ʳ ʙʘʣʘʣʘʨסʘ ʳʥʪʘʣʘʥʜʳʨʘʜʳ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʞʘʩʳʥʜʘסʘʪʳʩʫץ

 ʨʽʥʜʝװʰʽ. ɽʛʝʨ, ʪʘʧʩʳʨʤʘ ʦʡʳʥ ʪװʘʫʰʳ ʢסʦʟץ ʙʘʩʪʳ שʳʪʫʜʳץï ʦ ץʫʰʳʣʳסʳʟʳץ

ʙʝʨʽʣʩʝ ʥʝʤʝʩʝ ʦץʫʰʳ ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ᴇʟʽ ʙʘʩץʘʨʘ ʘʣʩʘ, ʦʥʳש ʧᴅʥʛʝ ʜʝʛʝʥ 

ʳʥʪʘʩʳ ʘʨʪʘʜʳ. 

 ʳʪʫʜʳ ʜʝʨʙʝʩʪʝʥʜʽʨʫʛʝץʨʘʣʜʘʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦײץ ץʰʽʥʰʽʜʝʥ, ʮʠʬʨʣʳת

ʳץʧʘʣ ʝʪʝʜʽ. ɹʽʨ ʩʳʥʳʧʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽ, ץʘʙʳʣʜʘʫ 
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ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ץʳʟʳסʫʰʳʣʳסʳ ᴅʨʪװʨʣʽ ʙʦʣʘʜʳ. ʂʝʡʙʽʨ ʦץʫʰʳʣʘʨ 

ʪʘʧʩʳʨʤʘʥʳ ʪʝʟ ʦʨʳʥʜʘʡʜʳ, ʘʣ ʢʝʡʙʽʨʝʫʣʝʨʽʥʝ ץʦʩʳʤʰʘ ʪװʩʽʥʜʽʨʫ ץʘʞʝʪ. 

ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʥʝʤʝʩʝ ʵʣʝʢʪʨʦʥʜʳץ ʨʝʩʫʨʩ ʘʨץʳʣʳ ᴅʨ ʦץʫʰʳ ᴇʟ 

 ʘʥסʘʞʝʪ ʙʦʣץ ,ʘʨʘʧץ ʘʡʪʘץ ʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ, ʪʘʧʩʳʨʤʘʣʘʨʜʳײʳʥʳʤʝʥ ʞץʘʨץ

ʞʘסʜʘʡʜʘ ʙʝʡʥʝʤʘʪʝʨʠʘʣʜʘʨʜʳ ʙʽʨʥʝʰʝ ʨʝʪ ʪʳשʜʘʡ ʘʣʘʜʳ. ɹײʣ ʦʣʘʨʜʳש ʙʽʣʽʤʜʽ 

ʪʦʣʳץ ᴅʨʽ ʩʘʥʘʣʳ ʤʝשʛʝʨʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʊᴇʨʪʽʥʰʽʜʝʥ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ᴇʟʜʽʛʽʥʝʥ 

ʙʽʣʽʤ ʘʣʫ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘסʳʪʳʥʜʘ ʦץʫʰʳ ʪʝʢ 

ʤסײʘʣʽʤʥʽש ʥײʩץʘʫʳʥ ʦʨʳʥʜʘʫʰʳ ʝʤʝʩ, ʤᴅʩʝʣʝʥʽ ʰʝʰʫʰʽ, ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫʰʳ 

ʞᴅʥʝ ʞʘשʘ ʰʝʰʽʤ ײʩʳʥʫʰʳ ʪײʣסʘ ʙʦʣʫʳ ʪʠʽʩ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ, ʦʥʣʘʡʥ 

ʪʘʧʩʳʨʤʘʣʘʨ, ʙʝʡʥʝʩʘʙʘץʪʘʨ ʤʝʥ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ ʦץʫʰʳʥʳש ᴇʟ ʙʝʪʽʤʝʥ 

ʽʟʜʝʥʫʽʥʝ, ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʫʳʥʘ ʞᴅʥʝ ʞʘשʘ ʙʽʣʽʤʜʽ ʜʝʨʙʝʩ ʠʛʝʨʫʽʥʝ ʞʦʣ ʘʰʘʜʳ. 

ɸʪʘʣסʘʥ ʩʝʙʝʧʪʝʨ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʤʝʥ ʜʝ ʨʘʩʪʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ 

ʙʽʨʥʝʰʝ ʙʘסʳʪ ʙʦʡʳʥʰʘ ʞʽʢʪʝʫʛʝ ʙʦʣʘʜʳ. ʄᴅʩʝʣʝʥ, ʉʝʨʙʠʷʜʘסʳ ɹʝʣʛʨʘʜ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ ץʳʟʤʝʪ ʘʪץʘʨʘʪʳʥ סʘʣʳʤ ɺ. ʇʦʪʢʦʥʷʢ ᴅʨʽʧʪʝʩʪʝʨʽʤʝʥ ʙʽʨʛʝ 

ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʽʥʜʝ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ ʤʝʥ ʩʠʤʫʣʷʮʠʷʣʘʨʜʳש ʘʙʩʪʨʘʢʪʽʣʽ 

ʪʝʭʥʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ ʥʘץʪʳ ʞʘʙʜʳץʩʳʟ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ 

ʜᴅʣʝʣʜʝʧ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳש ʪʝʦʨʠʷ ʤʝʥ ʪᴅʞʽʨʠʙʝ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ 

 ץʳʟʳʥ ʥʝʛʽʟʜʝʡʜʽ [116]. ʂʠʧʨ ʪʝʭʥʦʣʦʛʠʷʣʳשʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝʛʽ ʤʘץ

ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʧʨʦʬʝʩʩʦʨʳ ɸʥʜʨʠ ʀʦʘʥʥʫ ʞᴅʥʝ ʦʩʳ 

ʫʥʠʚʝʨʩʠʪʝʪʪʽש ʟʝʨʪʪʝʫʰʽʩʽ ʕʨʠʷ ʄʘʢʠʜʦʫ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʜʳש 

ʦץʳʪʫ ץʘʨץʳʥʳʥ ʜʘʨʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʙʽʣʽʤʜʽ ʩʘʥʘʣʳ ʤʝשʛʝʨʫʛʝ ʞʘסʜʘʡ 

ʞʘʩʘʡʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ [117]. ɸʣ, ɻʨʝʢʠʷʜʘסʳ ʂʨʠʪ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʟʝʨʪʪʝʫʰʽʩʽ 

ʇ. ɼʦʨʫʢʘ, ʦʩʳ ʫʥʠʚʝʨʩʠʪʝʪʪʽש ʜʦʮʝʥʪʽ ʉ. ʇʘʧʘʜʘʢʠʩ ʞᴅʥʝ ʌʝʩʩʘʣʠʷ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʧʨʦʬʝʩʩʦʨʳ ʄ. ʂʘʣʦʛʠʘʥʥʘʢʠʩ ʧʣʘʥʰʝʪʪʝʨ ʤʝʥ ʘʨʥʘʡʳ 

 שʫʰʳʣʘʨʜʳץʳʪʫ ʦץʳʣʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʦʣʜʘʥʫ ʘʨץ ʦʩʳʤʰʘʣʘʨʜʳץ

ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ 

ʘʪʘʧ ᴇʪʝʜʽ [118]. ʆʩʳ ʟʝʨʪʪʝʫʣʝʨʜʽ ʪʘʣʜʘʫ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ 

 ʳʪʫʜʳ ʜʝʨʙʝʩʪʝʥʜʽʨʫ ʞᴅʥʝ ᴇʟʽʥʜʽʢ ʙʽʣʽʤ ʘʣʫץʢᴇʨʥʝʢʽʣʽʢ, ʦ שʘʞʝʪʪʽʣʽʛʽ ʦʣʘʨʜʳץ

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʪʘʥʳʤʜʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨ ʤʝʥ 

 ʧʘʨʘʪʪʳץʫʰʳʣʘʨ ʘץʳ ʦסʣ ʞʘʩʪʘײʜʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ɹשʨʳʩ ʪʘײʨʘʣʜʘʨʜʳ ʜײץ

ʢᴇʙʽʥʝ ʢᴇʨʥʝʢʽʣʽʢ, ʦʡʳʥ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ץʘʙʳʣʜʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ, ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥʜʝ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש ʪװʩʽʥʽʢʪʽ, 

 ʳʟʜʳ ʙʦʣʳʧשʡʳʤʜʘʩʪʳʨʳʣʫʳ ʤʘײ ʨʜʝװʪʳ ᴅʨʽ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪץʳʟʳץ

ʪʘʙʳʣʘʜʳ.  ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ [119]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʪʠʽʤʜʽ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

 ,ʥʳʥ ʢᴇʨʥʝʢʽײʳʪʫ ʤʘʟʤץʥʜʘʡ ʨʝʩʫʨʩʪʘʨ ʦײʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄ שʨʘʣʜʘʨʜʳײץ

ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʦץʫʰʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʩᴅʡʢʝʩ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞʘסʜʘʡ 

ʞʘʩʘʡʜʳ.  ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 
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ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪ ʘʨץʳʣʳ 

ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [120]. 

ʎʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʳש ʪʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ʝʨʝʢʰʝʣʽʛʽ ï ʠʥʪʝʨʘʢʪʠʚʪʽʣʽʢʪʽ 

 ʧʘʨʘʪʪʳץʫʰʳ ʪʝʢ ʜʘʡʳʥ ʘץʪʘʨʳʥʜʘ ʦץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץ

 ʜʘʨʣʘʤʘʥʳ ᴇʟʛʝʨʪʽʧסʦʡʤʘʡ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡʜʳ, ʙʘץ ʘʥʘץ ʘʙʳʣʜʘʧץ

ʢᴇʨʝʜʽ, ʪװʨʣʽ ʥײʩץʘʣʘʨʜʳ ʩʘʣʳʩʪʳʨʘʜʳ ʞᴅʥʝ ᴇʟ ᴅʨʝʢʝʪʽʥʽש ʥᴅʪʠʞʝʩʽʥ ʙʽʨʜʝʥ 

ʙʘץʳʣʘʡ ʘʣʘʜʳ. ʄײʥʜʘʡ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦʨʪʘ ʦץʫʰʳʥʳש ʦץʫ ᴅʨʝʢʝʪʽʥʝ ʙʝʣʩʝʥʜʽ 

 ץʘʨʤʘʰʳʣʳסʦʡʣʘʫʳʥ ʞᴅʥʝ ʰʳ ץʣʦʛʠʢʘʣʳ שʜʘʡ ʞʘʩʘʧ, ʦʥʳסʘʪʳʩʫʳʥʘ ʞʘץ

 .ʧʘʣ ʞʘʩʘʡʜʳץʘ ʳסʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫץ

ʎʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʦץʫʰʳʣʘʨʜʳש 

ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʤʝʥ ʜʝ ʙʘʡʣʘʥʳʩʪʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʛʝ, ʘץʧʘʨʘʪʪʳ ʽʟʜʝʫʛʝ, 

 ,ʪʘʨץʡʨʝʥʝʜʽ. ɹʝʡʥʝʩʘʙʘװ ʘסʩʳʥʫײ ʘ ʰʝʰʽʤשʘ ʞᴅʥʝ ʞʘסʘʪʝʣʝʨʽʥ ʪʘʣʜʘʫץ

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ ʦץʫʰʳʥʳש ᴇʟ ʙʝʪʽʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʫ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʪʘʥʳʤʜʳץ ʜʝʨʙʝʩʪʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ 

[121]. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ץʦʣʜʘʥʫ ʞʝʜʝʣ 

ʢʝʨʽ ʙʘʡʣʘʥʳʩ ײʡʳʤʜʘʩʪʳʨʫסʘ ʜʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. ʆץʫʰʳ ʪʘʧʩʳʨʤʘʥʳ 

ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ᴇʟ ץʘʪʝʩʽʥ ʙʽʨʜʝʥ ʢᴇʨʽʧ, ʥᴅʪʠʞʝʩʽʥ ʪʝʢʩʝʨʝ ʘʣʘʜʳ. ɸʣ, 

ʤסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʙʘץʳʣʘʧ, ʦʣʘʨʜʳש ʦʨʳʥʜʘסʘʥ 

ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʩʘʨʘʣʘʧ, ץʘʞʝʪʪʽ ʞʘסʜʘʡʜʘ ʙʘסʳʪ-ʙʘסʜʘʨ ʙʝʨʝʜʽ. ɹײʣ ʦץʫ 

ᴅʨʝʢʝʪʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦץʳʪʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ 

[122]. 

ʎʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʜʝʛʝʥ 

 ץʨʣʽ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ, ʘʥʠʤʘʮʠʷʣʳװʳʥ ʘʨʪʪʳʨʘʜʳ. ʊסʫʰʳʣʳסʳʟʳץ

ʪʘʧʩʳʨʤʘʣʘʨ, ʚʠʟʫʘʣʜʳ ʤʦʜʝʣʴʜʝʨ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʞײʤʳʩʪʘʨ ʦץʫʰʳʣʘʨʜʳש 

ʧᴅʥʛʝ ʜʝʛʝʥ ʳʥʪʘʩʳʥ ʢװʰʝʡʪʝʜʽ. ᴄʩʽʨʝʩʝ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ 

 ʙʽʨʽ ʙʦʣʳʧ שʰʪʝʨʽʥʽװʘʫʰʳ ʢסʦʟץ ʥʝʛʽʟʛʽ שʫ ᴅʨʝʢʝʪʽʥʽץʦ ץʫʰʳʣʳסʳʟʳץ

ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʪʠʽʤʜʽ ʦץʳʪʫʜʳש ʤʘשʳʟʜʳ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʎʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʪʘשʜʘʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʞװʨʛʽʟʽʣʫʽ ʪʠʽʩ. 7-10 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʦץʫʰʳʣʘʨ 

ɾ.ʇʠʘʞʝ ʩʠʧʘʪʪʘסʘʥ ʥʘץʪʳ ᴅʨʝʢʝʪʪʽʢ ʦʡʣʘʫ ʢʝʟʝשʽʥʜʝ ʙʦʣʘʜʳ. ɹײʣ ʢʝʟʝשʜʝ ʙʘʣʘ 

ʘʙʩʪʨʘʢʪʽʣʽ ʪװʩʽʥʽʢʪʝʨʜʝʥ ʛᴇʨʽ, ʢᴇʟʙʝʥ ʢᴇʨʽʧ, ץʦʣʤʝʥ ײʩʪʘʧ, ᴅʨʝʢʝʪ ʘʨץʳʣʳ 

ʪװʩʽʥʝʪʽʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞʝשʽʣ ʤʝשʛʝʨʝʜʽ. ʉʦʥʜʳץʪʘʥ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʤᴅʪʽʥʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʢװʨʜʝʣʽ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽʥʝʥ 

ʛᴇʨʽ, ʢᴇʨʥʝʢʽʣʽʢʢʝ, ʦʡʳʥסʘ ʞᴅʥʝ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ 

 .ʦʣʜʘʥʫ ʪʠʽʤʜʽ [123]ץ

7-8 ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨ װʰʽʥ ץʘʨʘʧʘʡʳʤ ʙʘʩץʘʨʫ ᴅʨʝʢʝʪʪʝʨʽ ʤʝʥ ʦʡʳʥ 

ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʨ ײץʨʘʣʜʘʨ ץʘʞʝʪ. ɸʣ, 9-10 ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨ ʢװʨʜʝʣʽʨʝʢ 

ʘʣʛʦʨʠʪʤʜʝʨ ײץʨʘʩʪʳʨʫסʘ, ʙʽʨʥʝʰʝ ᴅʨʝʢʝʪʪʽ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ץʘʙʽʣʝʪʪʽ 

ʙʦʣʘʜʳ. ʆʩʳסʘʥ ʩᴅʡʢʝʩ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ײץʨʘʣʜʘʨʳ ʜʘ ʙʽʨʪʽʥʜʝʧ 

ʢװʨʜʝʣʝʥʽʧ ʦʪʳʨʫʳ ʪʠʽʩ. 
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ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʰʘʨʪʪʳ 

ʪװʨʜʝ װʰ ʪʦʧץʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

ɹʽʨʽʥʰʽ ʪʦʧ ï ʬʠʟʠʢʘʣʳץ ʨʦʙʦʪʪʘʨ. ʆʣʘʨסʘ ʥʘץʪʳ ʙᴇʣʰʝʢʪʝʨʜʝʥ 

 ʥʜʘʡײʳʣʘʨ ʞʘʪʘʜʳ. ʄסʨʳʣײץ ʜʘʨʣʘʤʘʣʘʥʘʪʳʥסʨʘʩʪʳʨʳʣʘʪʳʥ ʞᴅʥʝ ʙʘײץ

ʨʦʙʦʪʪʘʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʩʝʥʩʦʨʣʘʨʜʳש, ʤʦʪʦʨʣʘʨʜʳש ʞᴅʥʝ ץʘʨʘʧʘʡʳʤ 

ʤʝʭʘʥʠʟʤʜʝʨʜʽש ʞײʤʳʩʳʥ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʢᴇʨʝʜʽ. ɽʢʽʥʰʽ ʪʦʧ ï ʧʨʦʛʨʘʤʤʘʣʳץ 

ʩʘʡʪʪʘʨ. ɹײʣ ʪʦʧץʘ ScratchJr, Scratch, LEGO Education ʧʨʦʛʨʘʤʤʘʩʳ, mBlock, 

Blockly ʩʠʷץʪʳ ʚʠʟʫʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʣʘʨʳ ʢʽʨʝʜʽ. ʆʣʘʨ ʘʨץʳʣʳ ʦץʫʰʳ 

ʢװʨʜʝʣʽ ʢʦʜ ʞʘʟʙʘʡ-ʘץ ʪװʨʣʽ ʙʣʦʢʪʘʨʜʳ ʙʽʨʽʢʪʽʨʫ ʘʨץʳʣʳ ʨʦʙʦʪʪʳש ᴅʨʝʢʝʪʽʥ 

 ʦʣʜʘʥʳʣʘʪʳʥ ʢʝʡʙʽʨץ ʨʘʩʪʳʨʘʜʳ. 7-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʞʠʽײץ

ʩʘʡʪʪʘʨʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʩʘʣʳʩʪʳʨʳʣʳʧ ʢᴇʨʩʝʪʽʣʜʽ. תʰʽʥʰʽ 

ʪʦʧ ï ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʣʘʨ ʤʝʥ ʤʦʜʝʣʴʜʝʫ. ɹײʣ ײץʨʘʣʜʘʨ ʥʘץʪʳ ʨʦʙʦʪ ʙʦʣʤʘסʘʥ 

ʞʘסʜʘʡʜʘ ʨʦʙʦʪʪʳש ʤʦʜʝʣʽʥ ʢʦʤʧʴʶʪʝʨʜʝ ײץʨʘʩʪʳʨʫסʘ ʞᴅʥʝ ʦʥʳש ʞײʤʳʩʳʥ 

ʪʝʢʩʝʨʫʛʝ ʳץʧʘʣ ʞʘʩʘʡʜʳ. ɺʠʨʪʫʘʣʜʳ ʦʨʪʘ ᴅʩʽʨʝʩʝ ʤʝʢʪʝʧʪʝʛʽ ʤʘʪʝʨʠʘʣʜʳץ ʙʘʟʘ 

ʰʝʢʪʝʫʣʽ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʪʠʽʤʜʽ ʰʝʰʽʤ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

 

ʂʝʩʪʝ 7 - ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ 

ʮʠʬʨʣʳץ ʩʘʡʪʪʘʨʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʠʧʘʪʪʘʤʘʩʳ 

 
ʉʘʡʪ ɾʘʩʳ ʇʨʦʛʨʘʤʤʘʣʘʫ ʪװʨʽ ʅʝʛʽʟʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʘץʩʘʪ 

Bee-Bot 4-7 ʞʘʩ 
ʌʠʟʠʢʘʣʳץ 

ʙʘʪʳʨʤʘʣʘʨ 
ʈʝʪʪʽʣʽʢ, ʙʘסʜʘʨʣʘʥʫ, ʘʣʛʦʨʠʪʤ 

ScratchJr 5-8 ʞʘʩ ɹʣʦʢʪʳץ (ʵʢʨʘʥ) 
ɸʣʛʦʨʠʪʤ, ʰʳסʘʨʤʘʰʳʣʳץ, ʦץʫ 

ʳʥʪʘʩʳ 

LEGO WeDo 

2.0 
7-10 ʞʘʩ ɹʣʦʢʪʳץ + ʬʠʟʠʢʘʣʳץ 

ʀʥʞʝʥʝʨʣʽʢ ʦʡʣʘʫ, ʧᴅʥʘʨʘʣʳץ 

ʙʘʡʣʘʥʳʩ 

mBot 8-12 ʞʘʩ ɹʣʦʢʪʳץ Ÿ Python STEM, ʝʩʝʧʪʝʫ ʦʡʣʘʫʳ, ʘʣʛʦʨʠʪʤ 

 

Bee-Bot ʩʘʡʪʳ ʙʘʩʪʘʫʳʰ ʢʝʟʝשʥʽש ʘʣסʘʰץʳ ʩʘʪʳʣʘʨʳʥʜʘ ʪʠʽʤʜʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʥʜʘ ʦץʫʰʳ ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ʘʣסʘ, ʘʨʪץʘ, ʦסשʘ ʥʝʤʝʩʝ ʩʦʣסʘ 

ʙײʨʫ ʘʨץʳʣʳ ʙʘʩץʘʨʘʜʳ. ɹײʣ ײץʨʘʣ ʙʘʣʘʥʳש ʢʝשʽʩʪʽʢʪʽ ʧʨʦʛʨʘʤʤʘʣʘʫʳʥʘ ʞᴅʥʝ 

 .ʩʽʥʫʽʥʝ ᴅʩʝʨ ʝʪʝʜʽװʳʤʳʥ ʪסײ ʘʨʘʧʘʡʳʤ ʘʣʛʦʨʠʪʤץ

ScratchJr ʧʨʦʛʨʘʤʤʘʩʳ ʚʠʟʫʘʣʜʳ ʙʣʦʢʪʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ. 

ʄײʥʜʘ ʦץʫʰʳ ʪװʨʣʽ ʢʝʡʽʧʢʝʨʣʝʨʜʽ ץʦʟסʘʣʪʳʧ, ץʘʨʘʧʘʡʳʤ ʘʥʠʤʘʮʠʷ ʞʘʩʘʡʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʜʘ ʙײʣ ײץʨʘʣ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʙʘʩʪʘʧץʳ 

ʢʝʟʝשʽ ʨʝʪʽʥʜʝ ʤʘשʳʟʜʳ. 

LEGO WeDo 2.0 ʩʘʡʪʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʥʘץʪʳ ʨʦʙʦʪ 

 ʳʣʳץʨʘʣ ʘʨײץ ʣײʡʨʝʪʝʜʽ. ɹװ ʘסʘʨʫץʳʣʳ ʙʘʩץʨʘʩʪʳʨʳʧ, ʦʥʳ ʧʨʦʛʨʘʤʤʘ ʘʨײץ

ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ סʘʥʘ ʝʤʝʩ, ʦʥʳײץ שʨʳʣʳʩʳʥ, ʙᴇʣʰʝʢʪʝʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʥʳש ʥᴅʪʠʞʝʩʽʥ ʪʘʣʜʘʡ ʘʣʘʜʳ. 

 ʘʥסʘ ʘʨʥʘʣסʳʪʫץʤʝʢʪʝʧ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦ ץʩʪʘʥʜʳץʘʟʘפ

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʩʦסשʳ ʞʳʣʜʘʨʳ ʙʽʨʪʽʥʜʝʧ ʢʝשʝʡʽʧ ʢʝʣʝʜʽ. 

 ʨʣʽ ʨʦʙʦʪװʤʝʢʪʝʧʪʝʨʜʝ LEGO Education, Arduino, Scratch ʞᴅʥʝ ʪ ץʘʣʘʣʳפ

ʞʠʳʥʪʳץʪʘʨʳ ץʦʣʜʘʥʳʣʩʘ, ʘʫʳʣ ʤʝʢʪʝʧʪʝʨʽʥʜʝ ʢᴇʙʽʥʝ ץʘʨʘʧʘʡʳʤ ʚʠʟʫʘʣʜʳ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʩʳ ʤʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʨʝʩʫʨʩʪʘʨ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɼʝʛʝʥʤʝʥ, 
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ʢᴇʧʪʝʛʝʥ ʤʝʢʪʝʧʪʝʨʜʝ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʮʠʬʨʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ 

ʙʘʡץʘʣʘʜʳ. ʆʩʳ ʩʝʙʝʧʪʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʘʨʥʘʣסʘʥ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʪʘʨʳ ʤʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʨʝʩʫʨʩʪʘʨʜʳ ᴅʟʽʨʣʝʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʦʪʳʨ. 

ʎʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳש ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש ʙʽʨʽ ï ʦץʳʪʫʜʳ 

ʜʝʨʙʝʩʪʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʫʽ. ɹʽʨ ʩʳʥʳʧʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʜʘʡʳʥʜʳץ 

ʜʝשʛʝʡʽ ʤʝʥ ץʘʙʳʣʜʘʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ᴅʨʪװʨʣʽ ʙʦʣʘʜʳ. ʂʝʡʙʽʨ ʦץʫʰʳʣʘʨ 

ʪʘʧʩʳʨʤʘʥʳ ʞʳʣʜʘʤ ʦʨʳʥʜʘʩʘ, ʢʝʡʙʽʨʝʫʣʝʨʽʥʝ ץʦʩʳʤʰʘ ʢᴇʤʝʢ ץʘʞʝʪ. 

ʎʠʬʨʣʳץ ʦʨʪʘʜʘ ᴅʨ ʦץʫʰʳ ᴇʟ ץʘʨץʳʥʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ: ʪʘʧʩʳʨʤʘʥʳ 

ʙʽʨʥʝʰʝ ʨʝʪ ʦʨʳʥʜʘʫסʘ, ʙʝʡʥʝʤʘʪʝʨʠʘʣʜʳ ץʘʡʪʘ ץʘʨʘʫסʘ ʥʝʤʝʩʝ ʢװʨʜʝʣʽʨʝʢ 

ʜʝשʛʝʡʛʝ ᴇʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ɹײʣ ʜʝʨʙʝʩʪʝʥʜʽʨʽʣʛʝʥ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ 

 .ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʠʜʘʣʘʨʳʥʳסʘץ

ʆץʳʪʫʜʘ ʙʘʩʪʳ ʥʘʟʘʨ ʦץʫʰʳʥʳש ʜʘʡʳʥ ʙʽʣʽʤʜʽ ʤʝשʛʝʨʫʽʥʝ ʝʤʝʩ, ʦʥʳש 

ʞʝʢʝ ʪᴅʞʽʨʠʙʝʩʽʥʝ, ץʳʟʳסʫʰʳʣʳסʳʥʘ ʞᴅʥʝ ᴇʟʽʥʜʽʢ ᴅʨʝʢʝʪʽʥʝ ʘʫʜʘʨʳʣʘʜʳ [124]. 

ʉʦʥʜʳץʪʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʪʝʢ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣ 

ʝʤʝʩ, ʦץʫʰʳʥʳש ʪײʣסʘʣʳץ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳ ʨʝʪʽʥʜʝ 

 ʘʪʝʣʝʨʽʥץ ,ʘסʘʙʳʣʜʘʫץ ʫʰʳ ᴇʟ ʙʝʪʽʥʰʝ ʰʝʰʽʤץʳʣʳ ʦץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʣʘʨ ʘʨץ

ʪʘʣʜʘʫסʘ, ʙʽʨʥʝʰʝ ʥײʩץʘʥʳ ʩʘʣʳʩʪʳʨʫסʘ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ 

ʦʨʳʥʜʘʫסʘ װʡʨʝʥʝʜʽ. 

ʎʠʬʨʣʳץ ʦʨʪʘʜʘ ʤסײʘʣʽʤʥʽש ʨᴇʣʽ ʜʝ ᴇʟʛʝʨʝʜʽ. ɽʛʝʨ, ʘץʧʘʨʘʪʪʳ ʜʘʡʳʥ 

ʢװʡʽʥʜʝ ײʩʳʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʩʘʙʘץʪʘ ʤסײʘʣʽʤ ʥʝʛʽʟʛʽ ʘץʧʘʨʘʪ ʢᴇʟʽ ʨʝʪʽʥʜʝ 

ʢᴇʨʽʥʩʝ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʦʣ ʦץʫʰʳ ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʰʳ, 

ʙʘסʳʪʪʘʫʰʳ ʞᴅʥʝ ʢʝשʝʩ ʙʝʨʫʰʽ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. ʄסײʘʣʽʤ ᴅʨ ʦץʫʰʳʥʳש 

ʤװʤʢʽʥʜʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦסʘʥ ʩᴅʡʢʝʩ ʪʘʧʩʳʨʤʘ ײʩʳʥʘʜʳ, ץʠʳʥʜʳץ 

ʪʫʳʥʜʘסʘʥ ʞʘסʜʘʡʜʘ ץʦʣʜʘʫ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʦץʫʰʳʥʳש ʽʟʜʝʥʽʤʧʘʟʜʳסʳʥʘ, 

ʰʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʥʝ ʞʘסʜʘʡ ʪʫסʳʟʘʜʳ. ʗסʥʠ, ʤסײʘʣʽʤ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʩʘʙʘסʳʥʜʘ ʢʦʦʨʜʠʥʘʪʦʨ ʨᴇʣʽʥ ʘʪץʘʨʘʜʳ. 

ʄסײʘʣʽʤʥʽש ʤײʥʜʘʡ ʨᴇʣʽ ʞʝʢʝ ʪײʣסʘʣʳץ-ʙʘסʜʘʨʣʘʥסʘʥ ʦץʳʪʫʤʝʥ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ. ʉʝʙʝʙʽ, ʮʠʬʨʣʳץ ʦʨʪʘʜʘ ʙʽʨ סʘʥʘ ʜײʨʳʩ ʞʘʫʘʧ ʥʝʤʝʩʝ ʙʽʨ סʘʥʘ 

ʦʨʳʥʜʘʫ ʞʦʣʳ ʙʦʣʤʘʡʜʳ. ɹʽʨ ʪʘʧʩʳʨʤʘʥʳ ᴅʨ ʦץʫʰʳ ᴅʨʪװʨʣʽ ᴅʜʽʩʧʝʥ ʦʨʳʥʜʘʫʳ 

ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ, ʤסײʘʣʽʤ ʜʘʡʳʥ װʣʛʽʥʽ ʪʘʣʘʧ ʝʪʫʜʝʥ ʛᴇʨʽ, ʦץʫʰʳʥʳש ʦʡʣʘʫ 

 .ʘ ʥʘʟʘʨ ʘʫʜʘʨʫʳ ʪʠʽʩסʤʳʩ ʥᴅʪʠʞʝʩʽʥ ʪʘʣʜʘʫײʘʥ  ᴅʜʽʩʽʥ ʞᴅʥʝ ʞסʜʘשʘʙʽʣʝʪʽʥ, ʪʘץ

ʉʦʥʳʤʝʥ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʥᴅʪʠʞʝʣʽ 

ʦץʳʪʫ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʞװʡʝʣʽ ץʦʣʜʘʥʫʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ʆʣʘʨ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ײʩʳʥʫסʘ, ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫʛʝ, 

ʦץʳʪʫʜʳ ʞʝʢʝʣʝʥʜʽʨʫʛʝ, ײʣʪʪʳץ ʞᴅʥʝ ʤᴅʜʝʥʠ ʤʘʟʤײʥʜʳ ʝʥʛʽʟʫʛʝ, ʩʦʥʜʘʡ-ʘץ 

ʦץʫʰʳʥʳש ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. ʉʦʥʜʳץʪʘʥ, 

 ץʳʪʫ ʮʠʬʨʣʳץʜʘʡʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʪʠʽʤʜʽ ʦסʘʟʽʨʛʽ ʞʘץ

 .ʦʣʜʘʥʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽץ ʡʝʣʽװʨʘʣʜʘʨʜʳ ʞײץ

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʤʘʟʤײʥʜʳײץ-ץʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʘʨʘʡ ʙʽʨʥʝʰʝ 

ʪװʨʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ. 

ɹʽʨʽʥʰʽ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʩʳ. ʆʣʘʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳש ᴅʨʝʢʝʪʽʥ 

ʞʦʩʧʘʨʣʘʧ, ʙʝʣʛʽʣʽ ʙʽʨ ʘʣʛʦʨʠʪʤ ײץʨʘʩʪʳʨʘʜʳ. ʄײʥʜʘʡ ʦʨʪʘסʘ Scratch, ScratchJr, 

LEGO Education SPIKE, mBlock, Blockly ʩʠʷץʪʳ ʚʠʟʫʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ 
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ʞװʡʝʣʝʨʽ ʢʽʨʝʜʽ. ɹײʣ ʧʨʦʛʨʘʤʤʘʣʘʨʜʳש ʝʨʝʢʰʝʣʽʛʽ ï ʢװʨʜʝʣʽ ʢʦʜʪʘʨʜʳ ʞʘʟʫʜʳ 

ʪʘʣʘʧ ʝʪʧʝʡ, ʪװʨʣʽ ʙʣʦʢʪʘʨʜʳ ʙʽʨʽʢʪʽʨʫ ʘʨץʳʣʳ ʨʦʙʦʪʪʳש ᴅʨʝʢʝʪʽʥ ʙʘʩץʘʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʫʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ʥʝʛʽʟʜʝʨʽʥ ʞʝשʽʣ 

ʤʝשʛʝʨʝʜʽ. 

ɽʢʽʥʰʽ, ʚʠʨʪʫʘʣʜʳ ʢʦʥʩʪʨʫʢʪʦʨʣʘʨ ʤʝʥ ʤʦʜʝʣʴʜʝʫ ײץʨʘʣʜʘʨʳ. ʄײʥʜʘʡ 

 ,ʘסʨʘʩʪʳʨʫײץ ʳʣʳ ʘʣʜʳʥ ʘʣʘץʨʳʣʳʩʳʥ ʢʦʤʧʴʶʪʝʨ ʘʨײץ שʨʘʣʜʘʨ ʨʦʙʦʪʪʳײץ

ʦʥʳץ שʘʣʘʡ ʞײʤʳʩ ʽʩʪʝʡʪʽʥʽʥ ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ. ᴄʩʽʨʝʩʝ, ʤʝʢʪʝʧʪʝ ʙʘʨʣʳץ 

ʦץʫʰʳסʘ ʙʽʨʜʝʡ ʨʦʙʦʪ ʞʠʳʥʪʳסʳ ʞʝʪʽʩʧʝʛʝʥ ʞʘסʜʘʡʜʘ ʚʠʨʪʫʘʣʜʳ ʤʦʜʝʣʴʜʝʫ 

ʧʨʦʛʨʘʤʤʘʣʘʨʳ ʪʠʽʤʜʽ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʦץʫʰʳ 

ʥʘץʪʳ ʨʦʙʦʪʩʳʟ-ʘץ ʙᴇʣʰʝʢʪʝʨʜʽ ʦʨʥʘʣʘʩʪʳʨʳʧ, ʧʨʦʛʨʘʤʤʘʥʳ ʪʝʢʩʝʨʽʧ, 

ʥᴅʪʠʞʝʩʽʥ ʢᴇʨʝ ʘʣʘʜʳ. 

 ,ʪʘʨץʘ ʙʝʡʥʝʩʘʙʘסʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ. ʆʣʘʨ ץʰʽʥʰʽ, ʵʣʝʢʪʨʦʥʜʳת

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ, ʪʝʩʪʪʝʨ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ ʞᴅʥʝ ʘʨʥʘʡʳ ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʡʪʪʘʨʳ ʢʽʨʝʜʽ. ʄײʥʜʘʡ ʨʝʩʫʨʩʪʘʨ ʩʘʙʘץ ʢʝʟʽʥʜʝ ʜʝ, ʩʘʙʘץʪʘʥ ʪʳʩ ʫʘץʳʪʪʘ 

ʜʘ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. ᴄʩʽʨʝʩʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ץʳʩץʘ 

ʙʝʡʥʝ, ʩʫʨʝʪʧʝʥ ʙʝʨʽʣʛʝʥ ʥײʩץʘʫʣʳץ, ʜʳʙʳʩʪʳץ ʩװʡʝʤʝʣʜʝʫ ʞᴅʥʝ ʦʡʳʥ 

ʪװʨʽʥʜʝʛʽ ʪʘʧʩʳʨʤʘʣʘʨ ʪʠʽʤʜʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʊᴇʨʪʽʥʰʽ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ 

ʘʨʥʘʣסʘʥ ʢᴇʧʪʝʛʝʥ ʩʘʡʪʪʘʨ ʧʘʡʜʘ ʙʦʣʜʳ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ 

 ʳʟʳ ʘʨʪʳʧשʜʘ ʤʘ שʪʽʣʽʥʜʝʛʽ ʨʝʩʫʨʩʪʘʨʜʳ ץʘʟʘץ ,ʘʪʘʨץ ʦʣʜʘʥʳʣʘʪʳʥ ʩʘʡʪʪʘʨʤʝʥץ

ʢʝʣʝʜʽ. ʉʝʙʝʙʽ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʥʘ ʪʽʣʽʥʜʝ ײʩʳʥʳʣסʘʥ 

ʤʘʪʝʨʠʘʣʜʘʨ ᴅʣʜʝץʘʡʜʘ ʪװʩʽʥʽʢʪʽ ᴅʨʽ ʪʠʽʤʜʽ ʙʦʣʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ 

ʘʨʥʘʣסʘʥ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʮʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ᴅʟʽʨʣʝʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʤʘʟʤײʥʜʳץ-

ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʳʣʳʤʳʥ  ʙʝʡʥʝʣʝʡʽʢ (ʉʫʨʝʪ 1). 

1-ʩʫʨʝʪʪʝ ʩᴅʡʢʝʩ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʳש ʤʘʟʤײʥʜʳץ-ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʳʣʳʤʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞװʡʝʣʝʥʽʧ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʆʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽ 

ʘʷʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ, װʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʤʝʥ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ 

ʤʘʟʤײʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʘ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɹײʣ ʨʝʪʪʝ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè 

ʧᴅʥʽʥʽװ שʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ 

ʤʠʥʠʩʪʨʽʥʽ2020 ש ʞʳʣסʳ 27 ץʘʨʘʰʘʜʘסʳ ˉ496 ʙײʡʨʳסʳ ʥʝʛʽʟʽʥʜʝ ʘʣʳʥʳʧ, 1-4 

ʩʳʥʳʧʪʘʨסʘ ʘʨʥʘʣסʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳ ʘʪʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘסʘ ʩᴅʡʢʝʩ 

ʽʨʽʢʪʝʣʜʽ.   
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ʉʫʨʝʪ  1 - ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש 

ʤʘʟʤײʥʜʳץ-ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʳʣʳʤʳ 

 

ʆץʳʪʫ װʜʝʨʽʩʽ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥ ʘʨץʳʣʳ ʽʩʢʝ ʘʩʳʨʳʣʳʧ, ʦʥʳש 

ʥʝʛʽʟʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽײץ שʨʳʣʳʤʜʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽ 

ʘʡץʳʥʜʘʣסʘʥ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʤʘץʩʘʪ, ʤʘʟʤײʥ, ᴅʜʽʩʪʝʨ, ײץʨʘʣʜʘʨ ʞᴅʥʝ ʦץʳʪʫ 

ʬʦʨʤʘʣʘʨʳ ᴇʟʘʨʘ ʙʽʨʣʽʢʪʝ ײʩʳʥʳʣסʘʥ. ʄʘʟʤײʥʜʳץ ʙᴇʣʽʛʽʥʜʝ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ, 

ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ, ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʞᴅʥʝ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ 

 ʘʥסʩʳʥʳʣױ .ʡʝʣʝʥʛʝʥװʳʪʫ ᴅʜʽʩʪʝʨʽ ʞץʘʤʪʳʣʩʘ, ᴅʜʽʩʪʝʤʝʣʽʢ ʙᴇʣʽʛʽʥʜʝ ʪʠʽʤʜʽ ʦץ

 ʡʝʩʽʥ ʩʠʧʘʪʪʘʡװʞ ץʪʘʩ ʧʝʜʘʛʦʛʠʢʘʣʳײʪ שʳʪʫʜʳץʨʳʣʳʤ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦײץ

ʦʪʳʨʳʧ, ʦʥʳש ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʞʘסʜʘʡʳʥʜʘ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʳʣʫʳʥ 

ʥʝʛʽʟʜʝʡʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʮʠʬʨʣʳץ 
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 .ʛʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫ ʪʘʣʘʧʪʘʨʳʥʘʥ ʪʫʳʥʜʘʡʜʳװʘʞʝʪʪʽʣʽʛʽ ʙץ ʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫײץ

ʆʣʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʢᴇʨʥʝʢʽ ײʩʳʥʫסʘ, ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ 

ʘʨʪʪʳʨʫסʘ, ʙʽʣʽʤʜʽ ʜʘʨʘʣʘʧ ʙʝʨʫʛʝ, ᴇʟʜʽʛʽʥʝʥ ʽʟʜʝʥʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʪʠʽʤʜʽ ʤʝשʛʝʨʫʛʝ ʞʦʣ ʘʰʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʮʠʬʨʣʳץ 

 ʫʰʳʣʘʨʳʥʘץʦʣʜʘʥʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץ ʨʜʝװʡʝʣʽ ʪװʨʘʣʜʘʨʜʳ ʞײץ

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʤʘשʳʟʜʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʤסײʘʣʽʤ 

ʞײʤʳʩʳʥʘ ʜʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ. ʄסײʘʣʽʤ ʩʘʙʘץ ʤʘʪʝʨʠʘʣʳʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ײʩʳʥʘ 

ʘʣʘʜʳ, ᴅʨ ʦץʫʰʳʥʳש ʦʨʳʥʜʘסʘʥ ʪʘʧʩʳʨʤʘʩʳʥ ʙʘץʳʣʘʧ, ʞʝʜʝʣ ʢʝʨʽ ʙʘʡʣʘʥʳʩ 

ʙʝʨʝʜʽ. ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʥᴅʪʠʞʝʩʽʥ ʪʽʨʢʝʫ, 

ʦʣʘʨʜʳש ʞʝʪʽʩʪʽʛʽʥ ʩʘʣʳʩʪʳʨʫ ʞᴅʥʝ ʦץʫ ʙʘʨʳʩʳʥ ʪʘʣʜʘʫ ʞʝשʽʣʜʝʡʜʽ. ɹײʣ 

ʤסײʘʣʽʤʛʝ ʦץʳʪʫʜʳ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʘʜʳ. 

ɼʝʛʝʥʤʝʥ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʘ ʙʽʨץʘʪʘʨ ץʠʳʥʜʳץʪʘʨ ʜʘ 

ʢʝʟʜʝʩʝʜʽ: 

ɹʽʨʽʥʰʽʜʝʥ ï ʙʘʨʣʳץ ʤʝʢʪʝʧʪʝʨʜʝ ץʘʞʝʪʪʽ ʪʝʭʥʠʢʘʣʳץ ʙʘʟʘ ʪʦʣʳץ 

 ,ʡʳʤʜʘʨʳʥʜʘ ʢʦʤʧʴʶʪʝʨ, ʧʣʘʥʰʝʪײ ʘʥ. ʂʝʡʙʽʨ ʙʽʣʽʤ ʙʝʨʫסʘʣʳʧʪʘʩʧʘץ

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ ʥʝʤʝʩʝ ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɽʢʽʥʰʽʜʝʥ ï ʤסײʘʣʽʤʜʝʨʜʽש ʙʘʨʣʳסʳ ʙʽʨʜʝʡ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʮʠʬʨʣʳץ 
 .ʪʘʥ ᴇʪʧʝʛʝʥץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ ʞʝʪʢʽʣʽʢʪʽ ʜʘʡʳʥʜʳץ ʨʘʣʜʘʨʜʳײץ

 ʨʝʩʫʨʩʪʘʨ ʩʘʥʳ ᴅʣʽ ʜʝ ץʪʽʣʽʥʜʝʛʽ ʩʘʧʘʣʳ ʮʠʬʨʣʳ ץʘʟʘץ ʰʽʥʰʽʜʝʥ ïת

ʰʝʢʪʝʫʣʽ. ʉʦʥʜʳץʪʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʪʠʽʤʜʽ ʦץʳʪʫ װʰʽʥ 

ʘʨʥʘʡʳ ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳʥ 

ᴅʟʽʨʣʝʫ ʤʘשʳʟʜʳ.  

ʂᴇʧʪʝʛʝʥ ʧʨʦʛʨʘʤʤʘʣʘʨ ʤʝʥ ʮʠʬʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨ ʰʝʪʝʣ ʪʽʣʽʥʜʝ 

 ʩʽʥʫʽװʪ ץʪʦʣʳ שʫʰʳʣʘʨʳʥʳץʪʘʥ, ʦʣʘʨʜʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʘʥʜʳסʩʳʥʳʣײ

 ʰʽʥװ ʫʰʳʣʘʨץʪʽʣʽʥʜʝ ʙʽʣʽʤ ʘʣʘʪʳʥ ʦ ץʘʟʘץ ,ʳʟʘʜʳ. ᴄʩʽʨʝʩʝסʪʫ ץʠʳʥʜʳץ

ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ץʘʪʳʩʪʳ ʥʝʛʽʟʛʽ סײʳʤʜʘʨʜʳ ʘʥʘ ʪʽʣʽʥʜʝ ץʘʙʳʣʜʘʫ ʤʘשʳʟʜʳ. 

 ʪʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ, ʚʠʨʪʫʘʣʜʳץʪʽʣʽʥʜʝʛʽ ʙʝʡʥʝʩʘʙʘ ץʘʟʘפ

ʤʦʜʝʣʴʜʝʨ ʞᴅʥʝ ʪװʩʽʥʜʽʨʤʝ ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ᴅʟʽʨʣʝʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ. 

ɸʫʳʣ ʤʝʢʪʝʧʪʝʨʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ץʘʞʝʪʪʽ ʤʘʪʝʨʠʘʣʜʳץ ʞᴅʥʝ 

ʪʝʭʥʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʘʨʣʳץ ʞʘסʜʘʡʜʘ ʙʽʨʜʝʡ ץʘʣʳʧʪʘʩʧʘסʘʥ. ʂʝʡʙʽʨ 

ʤʝʢʪʝʧʪʝʨʜʝ ʨʦʙʦʪ ʞʠʳʥʪʳץʪʘʨʳ, ʢʦʤʧʴʶʪʝʨʣʽʢ ײץʨʳʣסʳʣʘʨ ʥʝʤʝʩʝ ʪײʨʘץʪʳ 

ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʫʳ ʤװʤʢʽʥ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ʚʠʨʪʫʘʣʜʳ 

ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

 ʨʝʩʫʨʩʪʘʨ ץʙʽʨʽ. ʎʠʬʨʣʳ שʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥʳ שʡʳʤʜʘʩʪʳʨʫʜʳײ ʦʣʞʝʪʽʤʜʽץ

ʥʘץʪʳ ʨʦʙʦʪ ײץʨʳʣסʳʣʘʨʳ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʜʘ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ 

ʤʝשʛʝʨʫʛʝ ʙʦʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʜʝ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

 ʨʣʽװʘʣʽʤʜʝʨ ʢᴇʙʽʥʝ ʜʘʡʳʥ ʰʝʪʝʣʜʽʢ ʩʘʡʪʪʘʨʜʳ ʥʝʤʝʩʝ ᴅʨʪסײʘʟʽʨʛʽ ʢʝʟʜʝ ʤפ

ʜʝʨʝʢʢᴇʟʜʝʨʜʝʥ ʘʣʳʥסʘʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ. ɸʣʘʡʜʘ, ʙײʣ 

ʤʘʪʝʨʠʘʣʜʘʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ, ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʞᴅʥʝ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥʘ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʝ 
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ʙʝʨʤʝʡʜʽ.  ʄʽʥʝ ʦʩʳʜʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ סʳʣʳʤʠ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʪײʨסʳʜʘʥ ʞװʡʝʣʝʥʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ᴅʟʽʨʣʝʫ 

 .ʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳץ

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʦץʳʪʫ ʙʦʡʳʥʰʘ 

ʙʽʨʳסשʘʡ ʤʘʟʤײʥʜʳץ-ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʥʽש ʪʦʣʳץ ץʘʣʳʧʪʘʩʧʘסʘʥʳ ʙʘʡץʘʣʘʜʳ. 

ᴄʨʪװʨʣʽ ʤʝʢʪʝʧʪʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝ 

 ʳʪʫ ᴅʜʽʩʪʝʨʽץʨʘʣʜʘʨ ʤʝʥ ʦײץ ץʦʣʜʘʥʳʣʘʪʳʥ ʮʠʬʨʣʳץ ,ʡʳʤʜʘʩʪʳʨʳʣʳʧײ

ʘʨʘʩʳʥʜʘ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʢʝʟʜʝʩʝʜʽ. ɹײʣ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʩʘʧʘʩʳʥʳש 

ʙʽʨʢʝʣʢʽ ʙʦʣʫʳʥʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ 

 ʨʜʝ ᴅʟʽʨʣʝʫ ʞᴅʥʝװʡʝʣʽ ʪװʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʞ ץʦʣʜʘʥʳʣʘʪʳʥ ʮʠʬʨʣʳץ

ʦʣʘʨʜʳ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʤʝʥ װʡʣʝʩʪʽʨʫ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ 

 ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ᴅʟʽʨʣʝʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ץʪʽʣʽʥʜʝʛʽ ʮʠʬʨʣʳ ץʘʟʘץ

ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʄײʥʜʘʡ ʨʝʩʫʨʩʪʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳץ שʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ 

ʮʠʬʨʣʳץ ʦʨʪʘʜʘ ʙʽʣʽʤ ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥ ʢʝשʝʡʪʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʠʥʪʝʛʨʘʮʠʷʩʳ ʩʘʨʘʣʘʥסʘʥ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ץʦʣʜʘʡ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ, 

ʰʳסʘʨʤʘʰʳʣʳסʳʥ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʜʘʤʫʳʥ ʳʥʪʘʣʘʥʜʳʨʫ װʰʽʥ ʤʘשʳʟʜʳ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʦʡʣʘʨʜʳש ʢװʨʜʝʣʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ץʘʤʪʠʜʳ. 

ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʪʠʽʤʜʽ ʝʥʛʽʟʽʣʛʝʥ 

ʢʝʟʜʝ ʦץʫʰʳʣʘʨʜʳש ʳʥʪʘʩʳ ʤʝʥ ᴇʟʽʥ-ᴇʟʽ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ץʳʟʳסʫʰʳʣʳץ 

ʧʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ʥʘץʪʳ ʧʨʘʢʪʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʠʥʪʝʨʘʢʪʠʚʪʽ ʩʠʧʘʪʳ 

ʞʘʩ ʦץʫʰʳʣʘʨסʘ ʜʝʨʝʫ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʘʣʫסʘ ʞᴅʥʝ ʞʝʪʽʩʪʽʢ ʩʝʟʽʤʽʥ ʩʝʟʽʥʫʛʝ ᴅʩʝʨ 

ʝʪʝʜʽ, ʙײʣ ʝʨʪʝ ʙʽʣʽʤ ʙʝʨʫ ʞʘסʜʘʡʳʥʜʘ ᴇʤʽʨʰʝשʜʽʢ ʧʝʥ ʦץʫסʘ ʜʝʛʝʥ ʦש 

ʢᴇʟץʘʨʘʩʪʳ ʜʘʤʳʪʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. 

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʪʠʽʤʜʽ ʦץʳʪʫ ʜʠʟʘʡʥʝʨʣʽʢ ʦʡʣʘʫʜʳ, ʞʦʙʘʣʳץ ʦץʳʪʫʜʳ ʞᴅʥʝ 

ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʠʥʪʝʛʨʘʪʠʚʪʽ ᴅʜʽʩʪʽ ץʘʞʝʪ 

ʝʪʝʜʽ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, STEAM ʩʘʙʘץʪʘʨʳʥʘ ʜʠʟʘʡʥ ʦʡʣʘʫʳʥ ʝʥʛʽʟʫ 

ʪʝʭʥʠʢʘʣʳײץ ץʟʳʨʝʪʪʽʣʽʢʪʽ ʜʝ, ʙʽʨʣʝʩʢʝʥ ʜʘסʜʳʣʘʨʜʳ ʜʘ ʜʘʤʳʪʘ ʦʪʳʨʳʧ, 

ʙʝʣʩʝʥʜʽ, ᴅʜʝʡʽ ʦץʳʪʫʜʳ ʞʝשʽʣʜʝʪʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦʨʪʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʘʪʳʥ ʞʦʙʘʣʳץ ʦץʳʪʫ ʦʨʪʘʣʘʨʳ ʢʦʛʥʠʪʠʚʪʽ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ-

ʵʤʦʮʠʦʥʘʣʜʳץ ʜʘʤʫסʘ ʩʝʨʧʽʥ ʙʝʨʝ ʦʪʳʨʳʧ, ʦץʫʰʳ ʤʝʥ ʤסײʘʣʽʤ ʘʨʘʩʳʥʜʘסʳ 

ʤʘסʳʥʘʣʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʛʝ ʞᴅʥʝ "ʪʝש-ʪʝשʽʤʝʥ" ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʛʝ ʳץʧʘʣ 

ʝʪʝʪʽʥʽ ʜᴅʣʝʣʜʝʥʜʽ. ʄסײʘʣʽʤʜʝʨʜʽ ʜʘʷʨʣʘʫʜʳש ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʦץʳʪʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʪʠʽʤʜʽ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʞᴅʥʝ ʦץʳʪʫʜʳש ᴅʨʪװʨʣʽ ʩʪʠʣʴʜʝʨʽ ʤʝʥ 

 ʩʳץʳʪʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʙʝʡʽʤʜʝʫʛʝ ʞʘץʰʽʥ ʦװ ʘʪʪʘʥʜʳʨʫסʘʥʘץ ʘʞʝʪʪʽʣʽʢʪʝʨʽʥץ

ʜʘʡʳʥʜʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʙʽʣʽʤʽʥʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ ᴇʣʰʝʤʜʝʨʽ ʦʥʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ 

 ʦʣʜʘʥʳʩʪʘʨʳʤʝʥ ʘʩʪʘʩʳʧ ʞʘʪʳʨ. ʄʳʩʘʣʳ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʝʥʛʽʟʫ ʙʘʩʪʘʫʳʰץ
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ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש STEM-ʛʝ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳ ʤʝʥ ʝʩʝʧʪʝʫ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ 

ʞʘץʩʘʨʪʘ ʘʣʘʜʳ, ʙʦʣʘʰʘץ ʦץʳʪʫʜʳש ʥʝʛʽʟʽʥ ץʘʣʘʜʳ. ʀʥʪʝʨʘʢʪʠʚʪʽ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ײץʨʘʣʜʘʨʳ ʪʫʜʳʨʘʪʳʥ ʘʬʬʝʢʪʠʚʪʽ ʨʝʘʢʮʠʷʣʘʨ ʦץʫʰʳʣʘʨʜʳש 

ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʪʳʥ ץʦʣʘʡʣʳ ʦץʫ ʦʨʪʘʩʳʥ 

 ʜʘʨʣʘʤʘʣʘʨʳסʙʽʣʽʤ ʙʝʨʫ ʙʘ שʘʣʽʤʜʝʨʜʽסײʪʘʥ, ʤץʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʉʦʥʜʳסʨʫײץ

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʧʝʜʘʛʦʛʠʢʘʩʳʥʳש ʪʝʭʥʦʣʦʛʠʷʣʳײץ ץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥʝ ʜʝ, 

ʧʩʠʭʦᴅʣʝʫʤʝʪʪʽʢ ʘʩʧʝʢʪʽʣʝʨʽʥʝ ʜʝ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʫʳ ᴇʪʝ ʤʘשʳʟʜʳ, ᴇʡʪʢʝʥʽ ʙײʣ 

 ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ שʦʣ ʞʝʪʢʽʟʫʜʽץ ʥᴅʪʠʞʝʣʝʨʽʥʝ שʦ שʳʪ ʙʽʣʽʤ ʙʝʨʫʜʽסʦʩʘʨʣʳ ʙʘץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʕʤʧʠʨʠʢʘʣʳץ ʜᴅʣʝʣʜʝʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʩʳʥ 

ʪʠʽʤʜʽ ʝʥʛʽʟʫ ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʽʣʽʤʜʽ ʙʽʨʽʢʪʽʨʝʪʽʥ 

ʤסײʘʣʽʤʜʝʨʜʽש ʞװʡʝʣʽ ʜʘʡʳʥʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ʄײʥʜʘʡ 

ʪʨʝʥʠʥʛ ʦץʳʪʫʰʳʣʘʨʜʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʡʪʪʘʨʳʥʳש ʪʝʭʥʠʢʘʣʳץ ץʳʨ-ʩʳʨʳʥ 

ʤʝשʛʝʨʫʛʝ ʜʘʡʳʥʜʘʡʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʽʢ ץʘסʠʜʘʣʘʨסʘ ʩᴅʡʢʝʩ ʦץʫ 

ʪᴅʞʽʨʠʙʝʩʽʥ ʞʘʩʘʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʘʜʳ. ɹײʣ ʦץʫʰʳʣʘʨʜʳץ שʘʡʪʘʣʘʥʘʪʳʥ ʞᴅʥʝ 

ʨʝʬʣʝʢʩʠʚʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʘʰʫ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥ 

 ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ץʘʨʤʘʰʳʣʳסʳʜʘʥ ʦʡʣʘʫ ʤʝʥ ʰʳסʨײʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʩʳʥʠ ʪץ

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ץʦʣʜʘʫ ʢᴇʨʩʝʪʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש 

ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʘʩʧʝʢʪʽʣʝʨʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʪʝʭʥʠʢʘʣʳץ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ץʦʣʜʘʫ, ʪʘʨʪʳʤʜʳ ʞᴅʥʝ ʮʠʬʨʣʳץ ʦץʫ ʦʨʪʘʩʳʥ ײץʨʫסʘ ʳץʧʘʣ 

ʝʪʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʤʝʥ ʪʝשʝʩʪʽʨʫʜʽ ץʘʤʪʠʜʳ. ɹײʣ ʪʝʧʝ-ʪʝשʜʽʢʢʝ 

ʜʠʟʘʡʥʝʨʣʽʢ ʦʡʣʘʫ ʞᴅʥʝ ʞʦʙʘʣʳץ ʦץʳʪʫ ʩʠʷץʪʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ, 

ʩʦʥʜʘʡ-ʘץ ʦץʳʪʫʜʳש ʢʦʛʥʠʪʠʚʪʽ ʞᴅʥʝ ʘʬʬʝʢʪʠʚʪʽ ᴇʣʰʝʤʜʝʨʽʥ ʙʘʩʘ ʢᴇʨʩʝʪʝʪʽʥ 

ʤסײʘʣʽʤʜʝʨʜʽ ʜʘʷʨʣʘʫʜʳש ʩʝʥʽʤʜʽ ʙʘʩʪʘʤʘʣʘʨʳ ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ. ʄײʥʜʘʡ 

ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ᴅʜʽʩ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝʨʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʙʝʨʫ 

 .ʳʟʜʳשʰʽʥ ᴇʪʝ ʤʘװ ʧʘʡʜʘʣʘʥʫ ץʨʘʣʳ ʨʝʪʽʥʜʝʛʽ ᴅʣʝʫʝʪʽʥ ʪʦʣʳײץ

ʉʦʥʳʤʝʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ʦʣʘʨʜʳש ʤʘʟʤײʥʳ ʤʝʥ ײץʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ 

ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ 

ʨʝʩʫʨʩʪʘʨʜʳ ᴅʟʽʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʪʘʥʳʤʜʳץ 

 ʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳץʛʝʡʽ ʝʩʢʝʨʽʣʫʽ ʪʠʽʩ. ʉʦʥʜʳשʘʙʳʣʜʘʫ ʜʝץ ʘʙʽʣʝʪʪʝʨʽ ʞᴅʥʝץ

ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʙʝʣʛʽʣʽ ʙʽʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ ײץʨʳʣʫʳ ץʘʞʝʪ. 

ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʘ ץʦʡʳʣʘʪʳʥ ʤʘשʳʟʜʳ ʪʘʣʘʧʪʘʨʜʳש ʙʽʨʽ ï 

 ʩʳʥʳʣʳʧ, ʦʥʳײ ʩʽʥʽʢʪʽ ʪʽʣʜʝװʘ ʪסʫʰʳץʫ ʤʘʪʝʨʠʘʣʳ ʦץʦʣʞʝʪʽʤʜʽʣʽʢ. ʆץ

ʧʘʡʜʘʣʘʥʫ ʢװʨʜʝʣʽ ᴅʨʝʢʝʪʪʝʨʜʽ ʪʘʣʘʧ ʝʪʧʝʫʽ ʪʠʽʩ. ᴄʩʽʨʝʩʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳ װʰʽʥ ʮʠʬʨʣʳץ ʦʨʪʘʜʘ ʞײʤʳʩ ʽʩʪʝʫʜʽץ שʘʨʘʧʘʡʳʤ ᴅʨʽ ʳסשʘʡʣʳ 

ʙʦʣʫʳ ʤʘשʳʟʜʳ. ʉʦʥʜʳץʪʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʘʨʥʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳʥʳש ʠʥʪʝʨʬʝʡʩʽ ʪװʩʽʥʽʢʪʽ, ʥʘʚʠʛʘʮʠʷʩʳ ʞʝשʽʣ ʞᴅʥʝ ʦץʫ ʤʘʪʝʨʠʘʣʳ 

ʞװʡʝʣʽ ʪװʨʜʝ ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ ʙʦʣʫʳ ץʘʞʝʪ. ɹײʣ ʦץʫʰʳʣʘʨʜʳש ʮʠʬʨʣʳץ 

ʨʝʩʫʨʩʪʳ ᴇʟ ʙʝʪʽʥʰʝ ʧʘʡʜʘʣʘʥʫʳʥʘ ʞʦʣ ʘʰʘʜʳ ʞᴅʥʝ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʩʠʧʘʪʪʘ ʙʦʣʫʳ ʪʠʽʩ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳ ʪʝʢ ʜʘʡʳʥ ʘץʧʘʨʘʪʪʳ ץʘʙʳʣʜʘʫʰʳ ʝʤʝʩ, ʪʘʧʩʳʨʤʘʥʳ 
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ʦʨʳʥʜʘʫʰʳ, ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫʰʳ ʞᴅʥʝ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʰʽ ʪײʣסʘ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ 

ʝʪʝʜʽ.  ʮʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ, ʚʠʨʪʫʘʣʜʳ ʤʦʜʝʣʴʜʝʨ, 

ʘʥʠʤʘʮʠʷʣʘʨ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪʪʝʨ ץʘʤʪʳʣʫʳ ץʘʞʝʪ. ʄײʥʜʘʡ 

ʤװʤʢʽʥʜʽʢʪʝʨ ʦץʫʰʳʥʳש ʦץʫ ᴅʨʝʢʝʪʽʥʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʧ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʟʤײʥʳʥ ʪᴅʞʽʨʠʙʝ ʘʨץʳʣʳ ʤʝשʛʝʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ᴅʟʽʨʣʝʫʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ ʜʝ ʤʘשʳʟʜʳ ʪʘʣʘʧʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹײʣ ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨ ʘץʧʘʨʘʪʪʳ ʢᴇʙʽʥʝ ʢᴇʨʥʝʢʽʣʽʢ, ʦʡʳʥ ʞᴅʥʝ 

ᴅʨʝʢʝʪ ʘʨץʳʣʳ ץʘʙʳʣʜʘʡʪʳʥʜʳץʪʘʥ, ʦץʫ ʤʘʪʝʨʠʘʣʳ ץʳʩץʘ, ʥʘץʪʳ ʞᴅʥʝ ʪװʩʽʥʽʢʪʽ 

ʪװʨʜʝ ײʩʳʥʳʣʫʳ ץʘʞʝʪ. ʉʦʥʜʳץʪʘʥ, ʮʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʘ ʢװʨʜʝʣʽ ʤᴅʪʽʥʜʽʢ 

ʘץʧʘʨʘʪʪʘʥ ʛᴇʨʽ ʘʥʠʤʘʮʠʷʣʳץ ʪװʩʽʥʜʽʨʤʝʣʝʨʛʝ, ʙʝʡʥʝʤʘʪʝʨʠʘʣʜʘʨסʘ, ʩʫʨʝʪʪʝʨʛʝ 

ʞᴅʥʝ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʙʘʩʳʤʜʳץ ʙʝʨʽʣʫʽ ʪʠʽʩ. ɹײʣ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש 

ʦץʫʰʳסʘ ʞʝשʽʣ ץʘʙʳʣʜʘʥʫʳʥʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ʂᴇʨʥʝʢʽʣʽʢ ʪʝ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨʳʥʳש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʜʘסʳ ץʦʟסʘʣʳʩ, ʘʣʛʦʨʠʪʤʥʽש ʦʨʳʥʜʘʣʫʳ, 

ʩʝʥʩʦʨʣʘʨʜʳש ᴅʨʝʢʝʪʽ ʩʠʷץʪʳ סײʳʤʜʘʨʜʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ 

ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʛʝʥ ʢʝʟʜʝ סʘʥʘ ʪʦʣʳץ ʪװʩʽʥʝ ʘʣʘʜʳ.  ʎʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʘ 

ʨʦʙʦʪʪʳײץ שʨʳʣʳʩʳʥ, ץʦʟסʘʣʳʩʳʥ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʥʳש ʦʨʳʥʜʘʣʫʳʥ ʢᴇʨʩʝʪʝʪʽʥ 

ʤʦʜʝʣʴʜʝʨ ʤʝʥ ʚʠʟʫʘʣʜʳ ʵʣʝʤʝʥʪʪʝʨ ץʘʤʪʳʣʫʳ ץʘʞʝʪ. ʄײʥʜʘʡ ʢᴇʨʥʝʢʽʣʽʢ 

ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʧ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש ʤʘʟʤײʥʳʥ 

ʪʝʨʝש ʪװʩʽʥʫʛʝ ʳץʧʘʣ ʞʘʩʘʡʜʳ. ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʠʥʪʝʨʬʝʡʩʽ 

 ʨʜʝʣʽװʨʳʣʳʤʳ ʢײץ ʘʡʣʳ ʙʦʣʫʳ ʪʠʽʩ. ɽʛʝʨ ʨʝʩʫʨʩסשʘ ʳסʫʰʳץʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʦץ

ʙʦʣʩʘ ʥʝʤʝʩʝ ʙʘʩץʘʨʫ ʵʣʝʤʝʥʪʪʝʨʽ ʪװʩʽʥʽʢʩʽʟ ʙʝʨʽʣʩʝ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʩʳʥʳש ʦץʫ ᴅʨʝʢʝʪʽʥʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳ ʪᴇʤʝʥʜʝʫʽ ʤװʤʢʽʥ. 

ʉʦʥʜʳץʪʘʥ, ʨʝʩʫʨʩʪʳ ᴅʟʽʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʪװʩʪʝʨʜʽ װʡʣʝʩʽʤʜʽ ʧʘʡʜʘʣʘʥʫ, 

ʙʘʪʳʨʤʘʣʘʨʜʳש ʪװʩʽʥʽʢʪʽ ʦʨʥʘʣʘʩʫʳ, ʤᴅʪʽʥ ʢᴇʣʝʤʽʥʽץ שʦʣʘʡʣʳסʳ ʞᴅʥʝ ʦץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʞװʡʝʣʽ ʙʝʨʽʣʫʽ ʝʩʢʝʨʽʣʫʽ ץʘʞʝʪ. 

ʆʩʳ ʪʘʣʘʧʪʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ᴅʟʽʨʣʝʥʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʘʜʳ. ʄײʥʜʘʡ 

ʨʝʩʫʨʩʪʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳץ שʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ, ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ 

 ʘסʳʥ ʘʨʪʪʳʨʫסʫʰʳʣʳסʳʟʳץ ʘ ʜʝʛʝʥסʘ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘʣʳʧʪʘʩʪʳʨʫץ

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɾʦסʘʨʳʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘסʳ ʮʠʬʨʣʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ץʦʣʜʘʥʫʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ץʘʟʽʨʛʽ ʤʝʢʪʝʧ 

ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʢʝʟʜʝʩʝʪʽʥ ʤᴅʩʝʣʝʣʝʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ 

ʘʨʥʘʡʳ ʮʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ᴅʟʽʨʣʝʫʜʽ ʞᴅʥʝ ץʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ᴄʩʽʨʝʩʝ, 

 שʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ, ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳ שʥʥʳײʪʽʣʽʥʜʝʛʽ ʤʘʟʤ ץʘʟʘץ

ʞװʡʝʣʝʥʙʝʫʽ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʦʨʪʘʥʳש ʪʘʧʰʳʣʳסʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳ ʪʠʽʤʜʽ 

  .ʠʳʥʜʘʪʘʜʳץ ʡʳʤʜʘʩʪʳʨʫʜʳײ
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ɹʽʨʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ʪײʞʳʨʳʤ 

1- ʙᴇʣʽʤʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳץ 

 ʪʳץᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ ʞʘʥ-ʞʘ-ץʪʝʦʨʠʷʣʳ שʳʪʫʜʳץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ  ʦײץ

 ʥʛʽװʛʽʥʛʽ ʢװʙ שʳʪʫʜʳץʘʨʘʩʪʳʨʳʣʜʳ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ  ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץ

ʞʘסʜʘʡʳ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש  

ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳʥ ʝʥʜʽʨʫ ʞʦʣʜʘʨʳ סʳʣʳʤʠ ʪײʨסʳʜʘ 

ʪʘʣʜʘʥʳʧ, ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʤʘשʳʟʜʳʣʳסʳ ʥʝʛʽʟʜʝʣʜʽ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʳʥ ʝʥʜʽʨʫ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʞʘʩʳʥʜʘסʳ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ 

ʦʡʣʘʫʳ ʤʝʥ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʩʳʥ ʜʘʤʳʪʫʜʘסʳ ʦʨʥʳ ʞʘʡʣʳ ʦʪʘʥʜʳץ ʞᴅʥʝ 

ʰʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʣʝʨʛʝ ʰʦʣʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪײʞʳʨʳʤʜʘʨ ʞװʡʝʣʝʥʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ʞʘשʘ ʘץʧʘʨʘʪʪʳ ʤʝשʛʝʨʫʛʝ ʞᴅʥʝ ʮʠʬʨʣʳץ 

 ʩʘʨʘʣʘʥʳʧ, ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ץʫʰʳʣʳסʳʟʳץ ʘ ʝʨʝʢʰʝסʤʳʩ ʞʘʩʘʫײʨʘʣʜʘʨʤʝʥ ʞײץ

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʮʠʬʨʣʳץ 

ʩʘʫʘʪʪʳʣʳסʳ, ʦץʳʪʫʜʳש ʢᴇʨʥʝʢʽʣʽʛʽ, ץʦʣʞʝʪʽʤʜʽʣʽʛʽ, ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʪʘʥʳʤʜʳץ 

  ʙʝʣʩʝʥʜʽʣʽʛʽʥ ץʜʳʣʘʨʳ ʞᴅʥʝ ʪʘʥʳʤʜʳסʜʘ ץʳ, ʢʦʥʩʪʨʫʢʪʦʨʣʳסʫʰʳʣʳסʳʟʳץ

ʜʘʤʳʪʫʜʘסʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʪʘʣʜʘʫ ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ. ʆʩʳ ʥʝʛʽʟʜʝ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ ʦʣʘʨʜʳש ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ 

ʪʦʣʳץ ʜʘʤʳʪʫסʘ ץʘʞʝʪ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʜʽ. 

1-ʙᴇʣʽʤʥʽש ʤʘשʳʟʜʳ ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʘ ʩᴅʡʢʝʩ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʳʥ ʝʥʜʽʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʥʘץʪʳʣʘʥʜʳ. ɿʝʨʪʪʝʫ ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ סʳʣʳʤʠ 

ʢᴇʟץʘʨʘʩʳʤʳʟʜʳ ʥʝʛʽʟʜʝʡʪʽʥ סʳʣʳʤʠ ʢʦʥʮʝʧʮʠʷ ʞᴅʥʝ ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʳʪʪʘʨʳ 

ʘʥʳץʪʘʣʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʪʠʽʤʜʽ ʤʝשʛʝʨʪʫʜʽ 

 ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ שʫʰʳʣʘʨʜʳץʩʘʪʳʥʜʘ ʦץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘץ

ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥ ᴅʟʽʨʣʝʫ ʤʘשʳʟʜʳ ʙʦʣʜʳ. ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ 

ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞװʡʝʣʽ ײʩʳʥʫסʘ, ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ, ʦץʳʪʫʜʳש 

ʢᴇʨʥʝʢʽʣʽʛʽʥ, ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥ, ʦץʫʰʳʥʳש ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ 

ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥ ץʦʣʞʝʪʽʤʜʽ ʪװʨʜʝ 

 ʘʣʛʦʨʠʪʤʜʽʢ שʫʰʳʣʘʨʳʥʳץʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦװʘ ʤסʡʳʤʜʘʩʪʳʨʫײ

ʦʡʣʘʫʳʥ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʤʘץʩʘʪʳʥʜʘ ʮʠʬʨʣʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʡʪʳʥ ᴅʟʽʨʣʝʥʜʽ, ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʥʝʛʽʟʽʥʜʝ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ 

ʝʥʛʽʟʫʜʽץ שʘʞʝʪʪʽʣʽʛʽ ʙʘʩʰʳʣʳץץʘ ʘʣʳʥʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, 1-ʙᴇʣʽʤʜʝ ʙʝʨʽʣʛʝʥ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʳץ שʘʟʽʨʛʽ ʞʘʡ ʢװʡʽ, ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʨᴇʣʽ ʞᴅʥʝ  ᴅʣʝʫʝʪʽ, ʎʠʬʨʣʳץ 

 ץʜʠʜʘʢʪʠʢʘʣʳ שʳʪʫʜʳץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦײץ

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳʥ ʝʥʜʽʨʫ 

 ʳʜʘ ʥʝʛʽʟʜʝʫʛʝ ʙʝʨʽʢ ʥʝʛʽʟסʨײʳʣʳʤʠ ʪס ʢʝʣʝʩʽ ʙᴇʣʽʤʜʝʨʽʥ שʘʞʝʪʪʽʣʽʛʽ ʟʝʨʪʪʝʫʜʽץ

ʙʦʣʜʳ. 
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2 ɹɸʉʊɸʋʓʐ ʉʓʅʓʇ ʆפʋʐʓʃɸʈʓʅɸ  ʈʆɹʆʊʆʊɽʍʅʀʂɸʅʓ 

ʎʀʌʈʃʓױפ פʈɸʃɼɸʈɼʓ ʇɸʁɼɸʃɸʅʓʇ ʆפʓʊʋɼʓר ᴄɼɯʉʊɽʄɽʉɯ 

 

2.1 ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש 

ʤʘץʩʘʪʳ ʤʝʥ ʤʘʟʤײʥʳ 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש 

ʧʝʜʘʛʦʛʠʢʘʣʳץ-ʧʩʠʭʦʣʦʛʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ ʤʝʥ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʫʜʳש 

ʤʘשʳʟʜʳʣʳסʳ ʘʣʜʳסשʳ ʪʘʨʘʫʜʘ ʞʘʥ-ʞʘץʪʳ ץʘʨʘʩʪʳʨʳʣʜʳ.  

1-ʪʘʨʘʫʜʘ ʘʪʘʣסʘʥ ʪʝʦʨʠʷʣʳץ ʘʣסʳʰʘʨʪʪʘʨ ʟʝʨʪʪʝʫʜʽש ʢʝʣʝʩʽ ʢʝʟʝשʽʥʜʝ ʦץʫ 

ʤʘʟʤײʥʳʥ ʘʥʳץʪʘʫ, ʦʥʳ ʞװʡʝʣʝʫ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʜʘ ʪʠʽʤʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ 

ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫʛʝ ʥʝʛʽʟ ʙʦʣʘʜʳ. ɹײʣ ʙᴇʣʽʤʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʳʥʳש ʤʘʟʤײʥʳʥ ʽʨʽʢʪʝʫ ץʘסʠʜʘʣʘʨʳ, 

ʦʥʳײץ שʨʳʣʳʤʜʳץ ʙʘסʳʪʪʘʨʳ, ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨ 

ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ʥʝʛʽʟʜʝʣʝʜʽ.  

ʂʝʟ ʢʝʣʛʝʥ ʧᴅʥʥʽש ʦץʫ ʤʘʟʤײʥʳʥʳ ʜʠʜʘʢʪʠʢʘʣʳץ ץʘסʠʜʘʣʘʨʳʥʘ ʩװʡʝʥʝʜʽ.  

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʜʳ ʙʽʣʽʤ ʤʘʟʤײʥʳʥʘ ʝʥʛʽʟʫ ʪʝʢ 

ʤᴅʜʝʥʠ ʤײʨʘʥʳ ʩʘץʪʘʫʜʳײץ שʨʘʣʳ סʘʥʘ ʝʤʝʩ, ʦץʫʰʳʣʘʨʜʳש ʪײʣסʘʣʳץ ʜʘʤʫʳʥ 

 ץʣʪʪʳױ .ʙʽʨʽ שʰʘʨʪʪʘʨʜʳ ץʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳשʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʘץ

ʤᴅʜʝʥʠʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳ ʦץʫʰʳʣʘʨʜʳש ʜװʥʠʝʪʘʥʳʤʳʥ 

ʢʝשʝʡʪʽʧ, ʦʣʘʨʜʳש ʨʫʭʘʥʠ-ʘʜʘʤʛʝʨʰʽʣʽʢ ץʘʩʠʝʪʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ 

 ʫץʪʘʥ, ʦץʧʘʣ ʞʘʩʘʡʜʳ. ʉʦʥʜʳץʘ ʳסʪʘʫץʪʳ ʩʘץʪʘʩʪʳץʳ ʤᴅʜʝʥʠ ʩʘʙʘסʘʤʜʘסʦץ

 ʨʜʝװʡʝʣʽ ʪװʪʘʨʜʳ ʞץʥʜʳʣʳײץ ץʣʪʪʳײ ʡʳʤʜʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘײ ʜʝʨʽʩʽʥװ

ʧʘʡʜʘʣʘʥʫ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ 

 ʳʪʫ ᴅʜʽʩʪʝʨʽʥץʛʝʨʪʫʜʝ ʦשʪʘʨʜʳ ʪʠʽʤʜʽ ʤʝץʥʜʳʣʳײץ ץʣʪʪʳױ .ʘʨʘʩʪʳʨʳʣʘʜʳץ

ʜײʨʩr ʪʘשʜʘʫ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʆץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʞʦʙʘʣʘʫ, ʦʡʳʥ, 

ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ ᴅʜʽʩʪʝʨʽ 

ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʦץʫ ʤʘʟʤײʥʳʥ ʪʝʨʝש 

ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʩʽʧʙʝʢ ɸʡʤʘʫʳʪʦʚװʙʽʨʽ ɾ שʘʣʘʫʰʳʣʘʨʜʳץ ʥʝʛʽʟʽʥ שʧʝʜʘʛʦʛʠʢʘʩʳʥʳ ץʘʟʘפ

ʪʘ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʦץʫʰʳʩʳʥ ʙʽʣʽʤʛʝ ʪᴅʞʽʨʠʙʝʩʽʟ ʢʝʣʝʪʽʥ ʪײʣסʘ ʨʝʪʽʥʜʝ 

 ʨʳʥײʙ שʘ ʙʝʨʽʣʝʪʽʥ ʙʽʣʽʤʜʽ ʙʘʣʘʥʳשʘ ʙʦʣʤʘʡʪʳʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ: ʞʘסʘʨʘʩʪʳʨʫץ

ʤʝשʛʝʨʛʝʥ ʙʽʣʽʤʽ ʤʝʥ ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʥʝʛʽʟʜʝʫ ï  ʪʠʽʤʜʽ ʦץʳʪʫʜʳש ʙʘʩʪʳ 

ʰʘʨʪʪʘʨʳʥʳש ʙʽʨʽ ʜʝʧ ʝʩʝʧʪʝʛʝʥ [125]. ʆץʫʰʳ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥ ʙʝʣʛʽʣʽ ʙʽʨ 

ᴅʣʝʫʤʝʪʪʽʢ ʦʨʪʘʜʘ ץʘʣʳʧʪʘʩʳʧ, ᴇʟʽʥʜʽʢ ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝ ʞʠʥʘץʪʘʡʜʳ.  

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʥʳש ʙײʨʳʥʥʘʥ ץʘʣʳʧʪʘʩץʘʥ 

ʪᴅʞʽʨʠʙʝʩʽʥʝ ʩװʡʝʥʫ ʤʘשʳʟʜʳ. ɹײʣ ᴅʜʽʩ ʦץʫ ʤʘʟʤײʥʳʥ ʦץʫʰʳסʘ ʞʘץʳʥʜʘʪʳʧ, 

ʦʥʳש ʙʽʣʽʤʜʽ ʩʘʥʘʣʳ ʪװʨʜʝ ʤʝשʛʝʨʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɸʪʘʣסʘʥ ʪײʞʳʨʳʤʜʘʨ ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʦץʫʰʳʥʳש ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽʤʝʥ 

ʞᴅʥʝ ʤᴅʜʝʥʠ ʦʨʪʘʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ײץʨʫʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. ʆʩʳ 

ʪײʨסʳʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʦץʫʰʳʣʘʨʜʳש 

ᴅʣʝʫʤʝʪʪʽʢ ʪᴅʞʽʨʠʙʝʩʽʥʝ, ײʣʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥʘ ʞᴅʥʝ ʤᴅʜʝʥʠ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʽʧ ײץʨʳʣʫʳ ʪʠʽʩ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʜʘʥ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʪr  ʦץʳʪʫ ʤʘʟʤײʥʳʥ 

ʞʦʙʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʦץʳʪʫʜʳש ʞʘʣʧʳ ʜʠʜʘʢʪʠʢʘʣʳץ ץʘסʠʜʘʣʘʨʳʥ ʞᴅʥʝ 
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ᴅʜʽʩʪʝʤʝʥʽ ʝʩʢʝʨʫ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ʆץʫ ʤʘʟʤײʥʳ ץʘʟʽʨʛʽ סʳʣʳʤ ʤʝʥ 

ʪʝʭʥʠʢʘʥʳש ʜʘʤʫ ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʫʽ ʪʠʽʩ, ʩʦʥʜʳץʪʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫʰʳʣʘʨʜʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʞײʤʳʩ ʽʩʪʝʫ 

 ʳʟʜʳשʨʘʩʪʳʨʫ ᴅʨʝʢʝʪʪʝʨʽʤʝʥ ʪʘʥʳʩʪʳʨʫ ʤʘײץ ʠʜʘʣʘʨʳʤʝʥ, ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝסʘץ

[126]. 

ʆץʫ ʤʘʟʤײʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ ץʘʞʝʪ. ɹײʣ ʢʝʟʝשʜʝʛʽ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʽ ʢᴇʙʽʥʝʩʝ ʢᴇʨʥʝʢʽʣʽʢʢʝ, ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ 

ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʝʜʽ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ײץʨʘʩʪʳʨʫ, 

ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ ʦץʳʪʫ ʪʠʽʤʜʽ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʙʝʣʩʝʥʜʽʣʽʢ ʞᴅʥʝ ʜʝʨʙʝʩʪʽʢ ץʘסʠʜʘʣʘʨʳ ʦץʫʰʳʣʘʨʜʳש ʦץʫ 

ᴅʨʝʢʝʪʽʥʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʘʣ ʧʨʘʢʪʠʢʘʤʝʥ ʙʘʡʣʘʥʳʩ 

 ʠʜʘʣʘʨסʘץ ʣײʳʪʪʘʡʜʳ. ɹסʘ ʙʘסʦʣʜʘʥʫץ ʪʳ ᴅʨʝʢʝʪʪʝץʘʥ ʙʽʣʽʤʜʽ ʥʘסʠʜʘʩʳ ʘʣʳʥסʘץ

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ, ʤʦʜʝʣʴ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ 

ʞʦʙʘʣʘʫ ʞײʤʳʩʪʘʨʳ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ ʙʽʣʽʤʜʽ ʪʝʨʝש ʤʝשʛʝʨʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥ 

ʞʦʙʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʪᴅʞʽʨʠʙʝʣʽʢ ʦץʳʪʫ ᴅʜʽʩʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, סʳʣʳʤʠ 

ʩʠʧʘʪʪʳʣʳץ ,ץʦʣʞʝʪʽʤʜʽʣʽʢ, ʞװʡʝʣʽʣʽʢ, ʨʝʪʪʽʣʽʢ, ʢᴇʨʥʝʢʽʣʽʢ ʞᴅʥʝ ʤᴅʜʝʥʠ 

ʩᴅʡʢʝʩʪʽʢ ʩʠʷץʪʳ ʜʠʜʘʢʪʠʢʘʣʳץ ץʘסʠʜʘʣʘʨʜʳ ʝʩʢʝʨʫ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥ 

ʞʦʙʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʦץʳʪʫʜʳש ʞʘʣʧʳ ʜʠʜʘʢʪʠʢʘʣʳץ ץʘסʠʜʘʣʘʨʳʥ ʝʩʢʝʨʫ 

ʤʘשʳʟʜʳ. ɹײʣ ץʘסʠʜʘʣʘʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳײץ שʨʳʣʳʤʳʥ ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨʫסʘ, 

ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫʛʝ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ ʞʦʣ ʘʰʘʜʳ. 

ʆץʳʪʫ ʤʘʟʤײʥʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʞװʡʝʣʽʣʽʢ ʞᴅʥʝ ʨʝʪʪʽʣʽʢ ץʘסʠʜʘʣʘʨʳʥ 

ʩʘץʪʘʫ ʜʘ ʤʘשʳʟʜʳ. ʆץʫ ʤʘʪʝʨʠʘʣʳ ʙʝʣʛʽʣʽ ʙʽʨ ʣʦʛʠʢʘʣʳײץ ץʨʳʣʳʤʜʘ ʙʝʨʽʣʽʧ, 

ᴅʨʙʽʨ ʞʘשʘ ʙʽʣʽʤ ʘʣʜʳסשʳ ʤʝשʛʝʨʽʣʛʝʥ ʙʽʣʽʤʛʝ ʥʝʛʽʟʜʝʣʫʽ ʪʠʽʩ. ɹײʣ 

ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʽ ʙʽʨʪʽʥʜʝʧ ʞᴅʥʝ ʞװʡʝʣʽ ʪװʨʜʝ ʤʝשʛʝʨʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ ʦץʳʪʫʜʳש ʢᴇʨʥʝʢʽʣʽʢ ץʘסʠʜʘʣʘʨʳ ʜʘ ʝʨʝʢʰʝ ʤʘשʳʟסʘ 

ʠʝ. ʈʦʙʦʪ ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʘʩʪʳʨʫ, ʪװʨʣʽ ײץʨʳʣסʳʣʘʨʜʳש ʞײʤʳʩʳʥ ʙʘץʳʣʘʫ, 

ʧʨʦʛʨʘʤʤʘʣʳץ ᴅʨʝʢʝʪʪʝʨʜʽ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʩʝʪʫ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש 

ʪװʩʽʥʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʢװʰʝʡʪʝʜʽ. 

ɹʽʣʽʤ ʤʘʟʤײʥʳʥ ʪʘשʜʘʫʜʘ ʤᴅʜʝʥʠ ʩᴅʡʢʝʩʪʽʢ ץʘסʠʜʘʣʘʨʳʥ ʩʘץʪʘʫ ʤʘשʳʟʜʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ץʘסʠʜʘ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳ ʦץʫʰʳʣʘʨʜʳש ʤᴅʜʝʥʠ 

ʦʨʪʘʩʳʤʝʥ, ײʣʪʪʳץ ʜᴅʩʪװʨʣʝʨʽʤʝʥ ʞᴅʥʝ ץʦסʘʤʥʳש ʨʫʭʘʥʠ ײץʥʜʳʣʳץʪʘʨʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ױʣʪʪʳץ ʤᴅʜʝʥʠʝʪʢʝ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʫ ʤʘʟʤײʥʳ 

ʦץʫʰʳʣʘʨʜʳש ʪʫסʘʥ ʭʘʣץʳʥʳש ʤᴅʜʝʥʠ ʤײʨʘʩʳʥʘ ʜʝʛʝʥ ײץʨʤʝʪʽʥ 

 ʧʘʣץʜʘʤʫʳʥʘ ʳ שʥʠʝʪʘʥʳʤʳʥʳװʜ ץʣʪʪʳײ שʘ ʞᴅʥʝ ʦʣʘʨʜʳסʘʣʳʧʪʘʩʪʳʨʫץ

ʞʘʩʘʡʜʳ. 

 ʳʣʳʤ ʤʝʥס ʘʟʽʨʛʽץ שʥʳʥʳײʠʜʘʩʳ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤסʘץ ץʳʣʳʤʠ ʩʠʧʘʪʪʳʣʳנ

ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫ ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ ʙʦʣʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ï 

ʪʝʭʥʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʵʣʝʤʝʥʪʪʝʨʽʥ ץʘʤʪʠʪʳʥ ʟʘʤʘʥʘʫʠ 

ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫʰʳʣʘʨʜʳ ʨʦʙʦʪ 
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ʞװʡʝʣʝʨʽʥʽש ʞײʤʳʩ ʽʩʪʝʫ ץʘסʠʜʘʣʘʨʳʤʝʥ, ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ץʘʨʘʧʘʡʳʤ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ʪʘʥʳʩʪʳʨʫ ʤʘשʳʟʜʳ. ɹײʣ ʦץʫʰʳʣʘʨʜʳס שʳʣʳʤʠ-

ʪʝʭʥʠʢʘʣʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ɾʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩʪʽʢ ץʘסʠʜʘʩʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

 ץʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳ ץʞʘʩ, ʪʘʥʳʤʜʳ שʥʳ ʦʣʘʨʜʳײʫ ʤʘʟʤץʩʳʥʳʣʘʪʳʥ ʦײ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ײʡʳʤʜʘʩʪʳʨʳʣʫʳʥ ʢᴇʟʜʝʡʜʽ. ɹײʣ ʞʘʩʪʘסʳ 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʽ ʢᴇʙʽʥʝʩʝ ʢᴇʨʥʝʢʽʣʽʢʢʝ, ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥʝ 

ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʝʜʽ. ʉʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʩʘʙʘץʪʘʨʳʥʜʘ ײץʨʘʩʪʳʨʫ, ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ 

ʦץʳʪʫ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞʝשʽʣ 

ʤʝשʛʝʨʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɾװʡʝʣʽʣʽʢ ʞᴅʥʝ ʨʝʪʪʽʣʽʢ ץʘסʠʜʘʩʳ ʦץʫ ʤʘʟʤײʥʳʥ ʙʝʣʛʽʣʽ ʙʽʨ ʣʦʛʠʢʘʣʳץ 

 ʪʘʨʳʥʜʘץʡʳʤʜʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘײ ʨʳʣʳʤʜʘײץ

ʪʘʧʩʳʨʤʘʣʘʨ ץʘʨʘʧʘʡʳʤ ᴅʨʝʢʝʪʪʝʨʜʝʥ ʙʘʩʪʘʧ ʙʽʨʪʽʥʜʝʧ ʢװʨʜʝʣʝʥʝ ʪװʩʝʪʽʥ ʪװʨʜʝ 

 ʘʨʘʧʘʡʳʤ ʤʦʜʝʣʴʜʝʨʽʥץ שʫʰʳʣʘʨ ʨʦʙʦʪʪʳץʜʝ ʦשʳ ʢʝʟʝץʘʰסʨʳʣʫʳ ʪʠʽʩ. ɸʣײץ

 ʨʣʽװʘʨʫ ʞᴅʥʝ ʪץʘʣʳʩʳʥ ʙʘʩסʦʟץ שʡʨʝʥʩʝ, ʢʝʡʽʥʽʨʝʢ ʦʣʘʨʜʳװ ʨʘʩʪʳʨʫʜʳײץ

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʩʠʷץʪʳ ʢװʨʜʝʣʽ ᴅʨʝʢʝʪʪʝʨʜʽ ʤʝשʛʝʨʝʜʽ. ʄײʥʜʘʡ 

ʞװʡʝʣʽʣʽʢ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʽ ʙʽʨʪʽʥʜʝʧ ʞᴅʥʝ ʩʘʥʘʣʳ ʪװʨʜʝ ʤʝשʛʝʨʫʽʥʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʂᴇʨʥʝʢʽʣʽʢ ץʘסʠʜʘʩʳ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ ʦץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘ 

ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʨʦʙʦʪ ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʘʩʪʳʨʫ, 

ʦʣʘʨʜʳץ שʦʟסʘʣʳʩʳʥ ʙʘץʳʣʘʫ, ʧʨʦʛʨʘʤʤʘʥʳש ʦʨʳʥʜʘʣʫʳʥ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʫ 

ʩʠʷץʪʳ ᴅʨʝʢʝʪʪʝʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʪװʩʽʥʫʜʽ ʞʝשʽʣʜʝʪʝʜʽ. ʂᴇʨʥʝʢʽ ʞᴅʥʝ 

ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, 

ʦʣʘʨʜʳש ʦץʫ ʧʨʦʮʝʩʽʥʝ ץʳʟʳסʫʰʳʣʳסʳʥ ʢװʰʝʡʪʝʜʽ. 

ʄᴅʜʝʥʠ ʩᴅʡʢʝʩʪʽʢ ץʘסʠʜʘʩʳ ʙʽʣʽʤ ʤʘʟʤײʥʳ ʦץʫʰʳʣʘʨʜʳש ʤᴅʜʝʥʠ 

ʦʨʪʘʩʳʤʝʥ, ײʣʪʪʳץ ʜᴅʩʪװʨʣʝʨʽʤʝʥ ʞᴅʥʝ ץʦסʘʤʥʳש ʨʫʭʘʥʠ ײץʥʜʳʣʳץʪʘʨʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ɹײʣ ץʘסʠʜʘ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ ײʣʪʪʳץ 

ʤᴅʜʝʥʠʝʪʧʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʪʫסʘʥ ʭʘʣץʳʥʳש ʤᴅʜʝʥʠ 

ʤײʨʘʩʳʥʘ ʜʝʛʝʥ ײץʨʤʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ 

 ʤᴅʜʝʥʠʝʪ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ץʣʪʪʳײ ʨʣʝʨ ʥʝʤʝʩʝװʜᴅʩʪ ץʪʳץʦʡʳʥʜʘʨ, ʭʘʣʳ ץʣʪʪʳײ

ʥʝʛʽʟʜʝʣʛʝʥ ʞʦʙʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳײ שʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨסʘ ʜʝʛʝʥ 

 .ʧʘʣ ʞʘʩʘʡʜʳץʘ ʳסʳʥ ʘʨʪʪʳʨʫסʫʰʳʣʳסʳʟʳץ

ɸ. ɼʠʩʪʝʨʚʝʛʪʽש ʘʡʪʫʳʥʰʘ: 

- ᴅʨʙʽʨ ʘʜʘʤ ʜװʥʠʝʛʝ ʢʝʣʛʝʥ ʩᴅʪʪʝʥ ʙʘʩʪʘʧ ʙʝʣʛʽʣʽ ʙʽʨ ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ 

ʦʨʪʘʜʘ ᴇʤʽʨ ʩװʨʝʜʽ ʞᴅʥʝ ʩʦʣ ʦʨʪʘ ʘʨץʳʣʳ ץʘʣʳʧʪʘʩʘʜʳ; 

- ʪײʣסʘ ᴇʟ ʜᴅʫʽʨʽʥʽש ʤᴅʜʝʥʠ ʜʘʤʫ ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ ʪᴅʨʙʠʝʣʝʥʫʽ ʪʠʽʩ, ʘʣ 

ʤᴅʜʝʥʠʝʪ ʘʪʘ-ʙʘʙʘʣʘʨʜʘʥ ץʘʣסʘʥ ʪʘʨʠʭʠ ʤײʨʘ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ; 

 ᴇʟʽʥʜʽʢ ʥʝʛʽʟʽ ʙʘʨ ʞᴅʥʝ ʦʣ ʙʝʣʛʽʣʽ שʙʳʣʳʩʪʳײץ ʘʥ ᴅʨʙʽʨץʘʣʳʧʪʘʩץ ʘʤʜʘסʦץ -

ʙʽʨ ʪʘʨʠʭʠ-ʤᴅʜʝʥʠ ʞʘסʜʘʡʣʘʨʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ; 

- ʤᴅʜʝʥʠ ʦʨʪʘ ʪײʣסʘʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ, ʩʦʥʜʳץʪʘʥ ʘʜʘʤ 

ᴇʟ ʟʘʤʘʥʳʥʳש ᴇʥʽʤʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ; 

- ʤᴅʜʝʥʠ ʩᴅʡʢʝʩʪʽʢ ץʘסʠʜʘʩʳ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ ʘʥʳץʪʘʫʜʘ ʥʝʛʽʟʛʽ ᴅʨʽ 

ʪײʨʘץʪʳ ץʘסʠʜʘʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥ 

ʞʦʙʘʣʘʫ ʙʘʨʳʩʳʥʜʘ סʳʣʳʤʠ ʩʠʧʘʪʪʳʣʳץ, ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʩᴅʡʢʝʩʪʽʢ, 

ʞװʡʝʣʽʣʽʢ, ʢᴇʨʥʝʢʽʣʽʢ ʞᴅʥʝ ʤᴅʜʝʥʠ ʩᴅʡʢʝʩʪʽʢ ץʘסʠʜʘʣʘʨʳʥ ʝʩʢʝʨʫ ʦץʫ 

ʧʨʦʮʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʜʘʤʳʪʘʜʳ. 

ʆʩʳ ʘʪʘʣסʘʥ ץʘסʠʜʘʣʘʨʜʳ ʥʝʛʽʟʛʝ ʘʣʘ ʦʪʳʨʳʧ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʪʘʣסʘʥ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ ʙʽʣʽʤ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ʘץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʟʘʤʘʥʘʫʠ 

ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ʽʩʢʝ ʘʩʳʨʫʜʳ ץʘʨʘʩʪʳʨʘʜʳ. ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʦץʫ ʤʘʟʤײʥʳʥ 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ʢʽʨʽʢʪʽʨʫʛʝ 

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʞʦʙʘʣʳץ ᴅʨʝʢʝʪʪʽ ײʡʳʤʜʘʩʪʳʨʫ 

ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ɾʦʙʘʥʳ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨ ʙʝʣʛʽʣʽ ʙʽʨ 

ᴅʨʝʢʝʪʪʝʨʜʽש ʨʝʪʪʽʣʽʛʽʥ ʞʦʩʧʘʨʣʘʡʜʳ: ʪʘץʳʨʳʧʪʳ ʘʥʳץʪʘʫ, ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ 

ʽʟʜʝʫ ʞᴅʥʝ ʽʨʽʢʪʝʫ, ʨʦʙʦʪ ʤʦʜʝʣʽʥ ײץʨʘʩʪʳʨʫ, ʦʥʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʥʽ ʪʘʣʜʘʫ. ʄײʥʜʘʡ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ 

ʞʘʩʘʡʜʳ. ɹײʣ ʧʨʦʮʝʩʩ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ᴇʟ 

ᴅʨʝʢʝʪʪʝʨʽʥ ʞʦʩʧʘʨʣʘʡ ʙʽʣʫʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫʰʳʣʘʨ ʨʦʙʦʪ ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʘʩʪʳʨʫ, 

ʦʣʘʨʜʳ ʙʘʩץʘʨʫ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʘʫ ʘʨץʳʣʳ ʪʝʭʥʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽש ʞײʤʳʩ 

ʽʩʪʝʫ ץʘסʠʜʘʣʘʨʳʤʝʥ ʪʘʥʳʩʘʜʳ. ʈʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫ, ʩʝʥʩʦʨʣʘʨ 

ʘʨץʳʣʳ ʘץʧʘʨʘʪ ʘʣʫ ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨ ᴅʨʝʢʝʪʪʝʨʜʽ ʦʨʳʥʜʘʫ װʰʽʥ ʘʣʛʦʨʠʪʤ ײץʨʫ 

ʦץʫʰʳʣʘʨʜʳש ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʆʩʳʥʜʘʡ 

ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, 

ʦʣʘʨʜʳש ʦץʫ ʧʨʦʮʝʩʽʥʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʢװʰʝʡʪʝʜʽ [127]. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʛʝʥ ʞʘסʜʘʡʜʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʙʘץʪʘʨʳ ʢᴇʨʥʝʢʽʣʽʢ ʧʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪʢʝ ʥʝʛʽʟʜʝʣʫʽ ʪʠʽʩ. 

ʈʦʙʦʪ ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʘʩʪʳʨʫ, ʦʣʘʨʜʳץ שʦʟסʘʣʳʩʳʥ ʙʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞʘץʩʳ ץʘʙʳʣʜʘʫסʘ ʞᴅʥʝ ʝʩʪʝ ʩʘץʪʘʫסʘ 

ʳץʧʘʣ ʞʘʩʘʡʜʳ. ʄײʥʜʘʡ ᴅʨʝʢʝʪʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ 

ʙʝʣʩʝʥʜʽ ʝʪʽʧ, ʦʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥʽש ʜʘʤʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ, ʞʦסʘʨʳʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʦץʳʪʫ ץʘסʠʜʘʣʘʨʳ ʤʝʥ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʪʝʦʨʠʷʣʳץ-ᴅʜʽʩʪʝʤʝʣʽʢ 

ʥʝʛʽʟʜʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, 8-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש 

ʨʦʙʦʪ ײץʨʘʩʪʳʨʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʘʪʪʳ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ 

ᴅʟʽʨʣʝʥʜʽ. 
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ʂʝʩʪʝ 8 ï çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʘʪʪʳ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ ʙʘסʜʘʨʣʘʤʘʩʳ   

 

 ̄ ʊʘץʳʨʳʧ 
ʉʘסʘʪ 

ʩʘʥʳ 

ɯ ɹᴆʃɯʄ. ɹʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʝʛʽ ʨʦʙʦʪʪʘʨ (8 ʩʘסʘʪ)  

1.1 1-ʩʘʙʘץ. ʈʦʙʦʪ ʪʫʨʘʣʳ ʥʝ ʙʽʣʝʩʽ1 ש 

1.2 2-ʩʘʙʘץ. LEGO Mindstorms EV3 ʨʦʙʦʪʪʘʨʳʤʝʥ ʪʘʥʳʩʫ 1 

1.3 3-ʩʘʙʘץ. EV3-ʜʽש ʙʘסʜʘʨʣʘʤʘʩʳ 1 

1.4 4-ʩʘʙʘפ .ץʦʟסʘʣʳʩ ʜʝʛʝʥʽʤʽʟ ʥʝ? 1 

1.5 5-ʩʘʙʘת .ץʣʢʝʥ ʤʦʪʦʨʣʘʨʜʳש ʘʡʥʘʣʳʤʳ 1 

1.6 6-ʩʘʙʘץ. ʈʦʙʦʪʪʳש ʘʣסʘ - ʘʨʪץʘ ץʦʟסʘʣʳʩʳ 1 

1.7 7-ʩʘʙʘץ. EV3-ʛʝ ʘʣסʘʰץʳ ʙʘסʜʘʨʣʘʤʘʥʳ ʞʘʩʘʫ 1 

1.8 8-ʩʘʙʘץ. ʈʦʙʦʪʪʳש ʞʳʣʜʘʤʜʳץʧʝʥ ץʦʟסʘʣʳʩʳ 1 

ɯɯ ɹᴆʃɯʄ.  ɼʘʪʯʠʢʪʝʨ (8 ʩʘסʘʪ)  

2.1 9-ʩʘʙʘץ. ɾʘʥʘʩʫ ʜʘʪʯʠʛʽ. ɹʘʪʳʨʤʘʥʳש ʙʘʩʳʣʫʳʥ ʘʥʳץʪʘʫ 1 

2.2 10-ʩʘʙʘץ. ɸʣסʘʰץʳ ʞʦʙʘʤʥʳץ שʘʜʘʤʳ 1 

2.3 11-ʩʘʙʘץ. ʊװʩ ʜʘʪʯʠʛʽ. ʊװʩʪʝʨʜʽ ʘʥʳץʪʘʫ 1 

2.4 
12-ʩʘʙʘץ. çɹʘסʜʘʨʰʘʤè ʞʦʙʘʩʳ ʞᴅʥʝ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʙʦʡʳʥʰʘ 

ʢʦʤʘʥʜʘʣʳץ ʞײʤʳʩ 
1 

2.5 13-ʩʘʙʘץ. ʋʣʴʪʨʘʜʳʙʳʩʪʳ ʜʘʪʯʠʢ. ʂʝʜʝʨʛʽʣʝʨʜʽ ʘʥʳץʪʘʫ 1 

2.6 14-ʩʘʙʘץ. çʂʝʜʝʨʛʽʥʽ ʘʡʥʘʣʳʧ ᴇʪʫè ʞʦʙʘʩʳ 1 

2.7 15-ʩʘʙʘץ. ɻʠʨʦʩʢʦʧʠʷʣʳץ ʜʘʪʯʠʢ. ɹײʨʳʰʪʳץ ʘʫʳʪץʫʜʳ ʘʥʳץʪʘʫ 1 

2.8 16-ʩʘʙʘץ. ɹʽʨ ʦʨʳʥʜʘסʳ ʙײʨʳʣʳʩ 1 

ɯɯɯ ɹᴆʃɯʄ.  ɾʦʙʘʣʳץ ʽʩ-ᴅʨʝʢʝʪ (10 ʩʘסʘʪ)  

3.1 17-ʩʘʙʘץ. ɾʦʙʘ ʪʫʨʘʣʳ ʥʝ ʙʽʣʝʩʽ1 ?ש 

3.2 18-ʩʘʙʘץ. ɾʦʙʘסʘ ʠʜʝʷʥʳ ץʘʡʜʘʥ ʘʣʘʤʳʟ? 1 

3.3 19-ʩʘʙʘץ. ɾʦʙʘ ʞʘʩʘʫ ʘʣʛʦʨʠʪʤʽ.. 1 

3.4 
20-ʩʘʙʘץ. çɹʠʰʽ ʈʦʙʦʪè  ʞʦʙʘʩʳ ʞᴅʥʝ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʙʦʡʳʥʰʘ 

ʢʦʤʘʥʜʘʣʳץ ʞײʤʳʩ 
1 

3.5 21-ʩʘʙʘץ. çɹʠʰʽ ʈʦʙʦʪè  ʧʨʦʛʨʘʤʤʘʩʳ 1 

3.6 22-ʩʘʙʘץ. ʈʦʙʦʪʪʳץ שʦʣʳʥ ץʦʟסʘʣʪʫ 1 

3.7 23-24-ʩʘʙʘץ. çʉʫʜʘ ץʦץʳʩ ʞʠʥʘסʳʰ ʨʦʙʦʪè ʞʦʙʘʩʳ 2 

3.8 25-ʩʘʙʘץ. ɾʦʙʘ ʥᴅʪʠʞʝʩʽʤʝʥ ʪʘʥʳʩʪʳʨʫ 1 

3.9 26-ʩʘʙʘץ. ɾʦʙʘʥʳ ץʦʨסʘʫ װʣʛʽʩʽ 1 

Vɯ ɹᴆʃɯʄ.  ʍʘʣʳץʘʨʘʣʳץ ʨʦʙʦʪʪʘʨ ʞʘʨʳʩʳ (8 ʩʘסʘʪ)  

4.1 27-ʩʘʙʘץ. ʈʦʙʦʪʪʳש ʩʳʟʳץ ʙʦʡʳʤʝʥ ץʦʟסʘʣʳʩ ʪʘʧʩʳʨʤʘʣʘʨ 1 

4.2 28-ʩʘʙʘץ. ɸʨץʘʥ ʪʘʨʪʳʩ ʞʘʨʳʩʳ 1 

4.3 29-ʩʘʙʘץ. ɸʩʳץ ʘʪʫ ʞʘʨʳʩʳ 1 

4.4 30-ʩʘʙʘץ. ɸץʩװʡʝʢ ʞʘʨʳʩʳ 1 

4.5 31-ʩʘʙʘץ. ʃʘʙʠʨʠʥʪʪʝʥ ʰʳסʫ ʞʦʣʳʥ ʪʘʙʫ 1 

4.6 32-ʩʘʙʘץ. ʂʝʛʝʣʴʨʠʥʛ. ɹʝʨʽʣʛʝʥ ʪʨʘʝʢʪʦʨʠʷ ʙʦʡʳʥʰʘ ץʦʟסʘʣʳʩ 1 

4.7 33-ʩʘʙʘץ. çʈʦʙʦ-ʩʫʤʦè ʞʘʨʳʩʳʥʳש ʝʨʝʞʝʣʝʨʽ 1 

4.8 34-ʩʘʙʘץ. ʉʳʥʳʧ ʩʘʡʳʩʳʥʘ ʨʦʙʦʪ װʣʛʽʩʽʥ ײץʨʘʩʪʳʨʫ 1 

ɾʘʣʧʳ: 34 ʩʘסʘʪ 

 

ʆץʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥʜʘ ײʣʪʪʳץ ʤʘʟʤײʥ ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʥʛʽʟʫ, ʦץʫʰʳʣʘʨʜʳש 

ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʞʘסʜʘʡʣʘʨʜʳ ʤʦʜʝʣʴʜʝʫ ʤʘשʳʟʜʳ. ʄײʥʜʘʡ 

ᴅʜʽʩ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʪʝʨʝש ʪװʩʽʥʫʽʥʝ ʞᴅʥʝ ʦʥʳ ʪײʣסʘʣʳץ 

ʜʝשʛʝʡʜʝ ץʘʙʳʣʜʘʫʳʥʘ ʞʦʣ ʘʰʘʜʳ. ɹײʣ ʦץʳʪʫ ʤʘʟʤײʥʳʥʳש ʪᴅʨʙʠʝʣʽʢ ᴅʣʝʫʝʪʽʥ 
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ʢװʰʝʡʪʽʧ, ʦץʫʰʳʣʘʨʜʳײץ שʥʜʳʣʳץ ʙʘסʜʘʨʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ 

ʞʘʩʘʡʜʳ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʦץʫ ײץʨʘʣʜʘʨʳʥʜʘ (ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ, 

ʞײʤʳʩ ʜᴅʧʪʝʨʽ, ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ) ʤᴅʜʝʥʠ ʩᴅʡʢʝʩʪʽʢ ץʘסʠʜʘʩʳ ײʣʪʪʳץ 

ʤʘʟʤײʥʜʘסʳ ʪʘʧʩʳʨʤʘʣʘʨ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, 

ʪʘʧʩʳʨʤʘʣʘʨʜʘ ײʣʪʪʳץ ʪײʨʤʳʩ, ʜᴅʩʪװʨ ʞᴅʥʝ ʤᴅʜʝʥʠ ʵʣʝʤʝʥʪʪʝʨ ץʦʣʜʘʥʳʣʳʧ, 

ʨʦʙʦʪ ᴅʨʝʢʝʪʪʝʨʽ ʦʩʳ ʢʦʥʪʝʢʩʪʝ ײʡʳʤʜʘʩʪʳʨʳʣʜʳ. ɹײʣ ʦץʫʰʳʣʘʨʜʳש 

 ʥʳʥ ᴇʟ ʪᴅʞʽʨʠʙʝʩʽʤʝʥײʫ ʤʘʟʤץʦʡʤʘʡ, ʦץ ʘʥʘץ ʳʥ ʘʨʪʪʳʨʳʧסʫʰʳʣʳסʳʟʳץ

ʙʘʡʣʘʥʳʩʪʳʨʘ ʤʝשʛʝʨʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɾʦסʘʨʳʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʤʘʟʤײʥʜʳ ʽʨʽʢʪʝʫ ץʘסʠʜʘʣʘʨʳ ʤʝʥ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ (1.2-ʙᴇʣʽʤ) 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʩʽʥ 

 :ʞʳʨʳʤʜʘʤʘʣʘʨ ʘʣʳʥʜʳײʪ ץʥʝʛʽʟʽʥʝ ʢʝʣʝʩʽ ʙʘʟʘʣʳ שʨʫʜʳײץ

- ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʘץʩʘʪʪʳץ ʪײʞʳʨʳʤʜʘʤʘʩʳ: ʙʘʩʪʘʫʳʰ 
ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʝʤʝʩ, ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʝʩʝʧʪʝʫ 

ʦʡʣʘʫʳʥ ʜʘʤʳʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; 

- ʦשʪʘʡʣʳ ʞʘʩ ʢʝʟʝשʽ ʪײʞʳʨʳʤʜʘʤʘʩʳ: ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫ ʩʪʠʣʽ 

ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʢʝʟʝשʽʥʜʝ ʙʝʣʩʝʥʜʽ ץʘʣʳʧʪʘʩʘʪʳʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש 

ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳʥ ʦʩʳ ʢʝʟʝשʥʝʥ ʙʘʩʪʘʧ ʞװʡʝʣʽ ʪװʨʜʝ ʤʝשʛʝʨʪʫ ʪʠʽʤʜʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ; 

- ʬʫʥʢʮʠʦʥʘʣʜʳץ ʦץʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘʩʪʘʫʳʰ 

ʤʝʢʪʝʧʪʝʛʽ ʙʘʩץʘ ʧᴅʥʜʝʨʜʽש ʤʘʟʤײʥʳʥ ʤʝשʛʝʨʫʜʽ ץʦʣʜʘʡʪʳʥ ᴅʤʙʝʙʘʧ ײץʨʘʣ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʳʧ, ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʥʳסʘʡʪʫסʘ ʙʘסʳʪʪʘʣʘʜʳ; 

- ʟʝʨʪʪʝʫʰʽʣʽʢ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʪײʞʳʨʳʤʜʘʤʘʩʳ: ʨʦʙʦʪʪʘʨʜʳ 
 ᴇʟ ʙʝʪʽʥʰʝ שʫʰʳʣʘʨʜʳץʨʘʩʪʳʨʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫ ʙʘʨʳʩʳʥʜʘ ʦײץ

ʰʝʰʽʤ ץʘʙʳʣʜʘʫ, ץʘʪʝʣʝʨʜʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ʪװʟʝʪʫ, ʪᴅʞʽʨʠʙʝ ʞװʨʛʽʟʫ ץʘʙʽʣʝʪʪʝʨʽ 

ʜʘʤʠʜʳ; 

- ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʪײʣסʘʣʳץ ʜʘʤʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʪײʞʳʨʳʤʜʘʤʘ: 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʫʰʳʣʘʨʜʳש ʪʝʭʥʠʢʘʣʳץ ץʘʥʘ ʝʤʝʩ, ʰʳסʘʨʤʘʰʳʣʳץ, 

ʵʩʪʝʪʠʢʘʣʳץ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘʜʳ. 

ɸʪʘʣסʘʥ ʪײʞʳʨʳʤʜʘʤʘʣʘʨ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ʤʘʟʤײʥʳʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʦʥʳש ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʳʥ ʘʡץʳʥʜʘʫסʘ ʥʝʛʽʟ 

ʙʦʣʘʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʢʫʨʩʳ ʦץʫʰʳʥʳש ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʘ ʳץʧʘʣ 

ʝʪʝʪʽʥ ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʢ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥ ʰʘʨʪʪʳ ʪװʨʜʝ ʪᴇʨʪ 

ʥʝʛʽʟʛʽ ʙʘסʳʪץʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

ʊʝʦʨʠʷʣʳϨ (ʘϨʧʘʨʘʪʪʳϨ) ʙʘϤʳʪ ï ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪ, ʘץʧʘʨʘʪ, ʙʘʩץʘʨʫ, 

ʤʦʜʝʣʴ סײʳʤʜʘʨʳ ʪʫʨʘʣʳ ʙʘʩʪʘʧץʳ ʪװʩʽʥʽʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ɹײʣ ʙʘסʳʪ ʦץʫʰʳʣʘʨʜʳס שʳʣʳʤʠ ʜװʥʠʝʪʘʥʳʤʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ 

ʙʦʣʘʜʳ. 

ʂʦʥʩʪʨʫʢʪʠʚʪʽʢ (ʧʨʘʢʪʠʢʘʣʳϨ) ʙʘϤʳʪ ï ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʫ, ʦʥʳש 

ʙᴇʣʽʢʪʝʨʽʥʽץ שʳʟʤʝʪʽʥ ʪװʩʽʥʫ ʞᴅʥʝ ץʘʨʘʧʘʡʳʤ ʤʦʜʝʣʴʜʝʨ ʞʘʩʘʫ ʜʘסʜʳʣʘʨʳʥ 

 ץʫʰʳʣʘʨʳ ʢʦʥʩʪʨʫʢʪʦʨʣʳץʳʪʪʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦסʣ ʙʘײʘʣʳʧʪʘʩʪʳʨʘʜʳ. ɹץ
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ʜʘסʜʳʣʘʨʜʳש ʙʘʩʪʘʧץʳ ʵʣʝʤʝʥʪʪʝʨʽʥ ʤʝשʛʝʨʝʜʽ. 

ɸʣʛʦʨʠʪʤʜʽʢ ʙʘϤʳʪ ï ʨʦʙʦʪ ᴅʨʝʢʝʪʽʥ ʙʘʩץʘʨʫ װʰʽʥ ʘʣʛʦʨʠʪʤʜʝʨ 

 .ʘʥסʳʪʪʘʣסʘ ʙʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʨʘʩʪʳʨʫ, ʦʣʘʨʜʳ ʪʘʣʜʘʫ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫ ʜʘײץ

ɸʣʛʦʨʠʪʤ סײʳʤʳ ʦץʫʰʳʣʘʨʜʳש ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʞװʡʝʣʝʫ 

 .ʘʨʘʜʳץʳʟʜʳ ʨᴇʣ ʘʪשʘʣʳʧʪʘʩʪʳʨʫʜʘ ʤʘץ ʘʙʽʣʝʪʽʥץ

ɿʝʨʪʪʝʫʰʽʣʽʢ ʙʘϤʳʪ ï ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʜʘʤʳʪʫסʘ, ᴇʟ ʙʝʪʽʥʰʝ ʞʦʙʘʣʘʨ ʦʨʳʥʜʘʫסʘ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʰʝʰʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. ɹײʣ ʙʘסʳʪʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ײץʨʘʣʜʘʨʳ ץʘʨʘʧʘʡʳʤ 

ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫʜʽש ʥʝʛʽʟʽ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʪʘʣסʘʥ ʙʘסʳʪʪʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʙʽʨ-ʙʽʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʥʝʛʽʟʛʽ ʥʝʤʝʩʝ ץʦʩʘʣץʳ ʜʝʧ ʙᴇʣʫʛʝ ʙʦʣʤʘʡʜʳ. ɹʘʨʣʳסʳ ʙʽʨʣʝʩʽʧ 

ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ װʜʝʨʽʩʽʥʜʝ ʙײʣ ʙʘסʳʪʪʘʨ ʢʝʰʝʥʜʽ ʪװʨʜʝ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʪʠʽʩ. 

ʆʩʳ ʪʘʣʘʧʪʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʦץʫ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥ (çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ, çɹʘʩʪʘʫʳʰ 

ʤʝʢʪʝʧʪʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘè ʦץʫ ײץʨʘʣʳ ʞʽʥʝ ʞײʤʳʩ ʜᴅʧʪʝʨʽ, çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè 

ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ) ʤʘʟʤײʥʜʳץ ʞʘסʳʥʘʥ ʙʽʨʪײʪʘʩ ʞװʡʝ ʨʝʪʽʥʜʝ ײץʨʳʣʜʳ 

 ץʤʘʪʝʨʠʘʣ, ʧʨʘʢʪʠʢʘʣʳ ץʨʘʣʜʘʨʜʘ ʪʝʦʨʠʷʣʳײץ ʘʥסɸʪʘʣ .(ʆʉʓʄʐɸ ɺפ)

ʪʘʧʩʳʨʤʘʣʘʨ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ᴅʨʝʢʝʪʪʝʨ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘ ײʩʳʥʳʣʳʧ, 

ʦץʫʰʳʣʘʨʜʳש ʙʽʨʪʽʥʜʝʧ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ 

ʤʝשʛʝʨʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʞʦסʘʨʳ ʜʝשʛʝʡʜʝʛʽ ʞʘʣʧʳʣʘʥסʘʥ ʜʘסʜʳʣʘʨʜʳ 

 ʘʙʳʣʜʘʫץ ʨʫ, ʤᴅʩʝʣʝʥʽ ʪʘʣʜʘʫ, ʰʝʰʽʤײץ ʘ ʘʣʛʦʨʠʪʤסʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʆʣʘʨץ

ʞᴅʥʝ ʥᴅʪʠʞʝʥʽ ʙʘסʘʣʘʫ ʩʠʷץʪʳ ᴅʨʝʢʝʪʪʝʨ ʞʘʪʘʜʳ. ɹײʣ ʜʘסʜʳʣʘʨ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥ ʙʝʣʩʝʥʜʽ 

 .ʡʳʤʜʘʩʪʳʨʘʜʳײ

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ ʦץʳʪʫʜʘ ʦʣʘʨʜʳש ʙײʨʳʥסʳ ʪᴅʞʽʨʠʙʝʩʽʥ 

ʝʩʢʝʨʫ ʤʘשʳʟʜʳ. ʆץʫʰʳ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʤʝʥ ʢʝʣʝʜʽ, 

ʩʦʥʜʳץʪʘʥ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʦʩʳ ʪᴅʞʽʨʠʙʝʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ 

 ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʙʽʣʽʤʜʽ שʥʳʥʳײʳʪʫ ʤʘʟʤץʣ ʦײʨʳʣʫʳ ʪʠʽʩ. ɹײץ

ʩʘʥʘʣʳ ʤʝשʛʝʨʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ, ʪʘʥʳʤʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʞᴅʥʝ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ 

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ײץʨʳʣʳʧ, ʦʣʘʨʜʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ 

ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש ʙʽʨʽ ï ʦʣʘʨʜʳש 

ʘʙʩʪʨʘʢʪʽʣʽ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥʽש ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʜʝ ʜʘʤʳʤʘʫʳ.  ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫ ʤʘʟʤײʥʳ ʥʘץʪʳ ᴅʨʝʢʝʪʢʝ, ʢᴇʨʥʝʢʽʣʽʢʢʝ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨסʘ 

ʥʝʛʽʟʜʝʣʫʽ ʪʠʽʩ. ʆץʫʰʳʣʘʨ סײʳʤʜʘʨʜʳ ʪʝʢ ʪʝʦʨʠʷ ʘʨץʳʣʳ ʝʤʝʩ, ʥʘץʪʳ ᴅʨʝʢʝʪ 

ʘʨץʳʣʳ ʤʝשʛʝʨʝʜʽ. ʆʩʳ ʪײʨסʳʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥ ײץʨʫʜʘ 

ʘʣʛʦʨʠʪʤ סײʳʤʳʥ ʙʽʨʪʽʥʜʝʧ ʝʥʛʽʟʫ ʤʘשʳʟʜʳ. ɸʣʜʳʤʝʥ ʦץʫʰʳʣʘʨ ץʘʨʘʧʘʡʳʤ 

ʢʦʤʘʥʜʘʣʘʨʜʳ ʤʝשʛʝʨʝʜʽ, ʢʝʡʽʥ ʦʣʘʨʜʳ ʙʝʣʛʽʣʽ ʙʽʨ ʨʝʪʧʝʥ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ 

ʘʣʛʦʨʠʪʤ סײʳʤʳʥʘ ʢʝʣʝʜʽ [128]. ʄײʥʜʘʡ ᴅʜʽʩ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ 
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ʦʡʣʘʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʞײʤʳʩ ʜᴅʧʪʝʨʽʥʜʝ 

ʙײʣ ᴅʜʽʩ ʥʘץʪʳ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣסʘʥ. 

ɸʪʘʧ ʘʡʪץʘʥʜʘ 1-ʩʘʙʘץʪʘ ʦץʫʰʳʣʘʨ ʘʣʜʳʤʝʥ ʨʦʙʦʪ ʪʫʨʘʣʳ ʙʘʩʪʘʧץʳ 

ʪװʩʽʥʽʢʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ: ʦʣʘʨ ʨʦʙʦʪʪʳש ʙᴇʣʽʢʪʝʨʽʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʝʜʽ, 

ʩᴇʟʞײʤʙʘץ ʰʝʰʝʜʽ ʞᴅʥʝ ʙʝʡʥʝʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʦʨʳʥʜʘʡʜʳ. ɹײʣ ʪʘʧʩʳʨʤʘʣʘʨ 2-

ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʦץʫʰʳʣʘʨʜʳש ʙײʨʳʥסʳ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʘשʘ 

ʙʽʣʽʤʜʽ ʠʛʝʨʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

 

 
 

ʉʫʨʝʪ 2 - ʈʦʙʦʪʪʳש ʜʝʥʝ ʤװʰʝʣʝʨʽʥ ʪʘʙʫ ʪʘʧʩʳʨʤʘʣʘʨʳ 

 

ʂʝʣʝʩʽ ʢʝʟʝשʜʝ ʪʘʧʩʳʨʤʘʣʘʨ ʙʽʨʪʽʥʜʝʧ ʢװʨʜʝʣʝʥʽʧ, ʦץʫʰʳʣʘʨʜʳ ᴅʨʝʢʝʪ 

ʘʨץʳʣʳ ʦʡʣʘʫסʘ ʙʘסʳʪʪʘʡʜʳ. ʄʳʩʘʣʳ, ʚʠʟʫʘʣʜʳ ʞᴅʥʝ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʨʦʙʦʪ ײץʨʳʣʳʤʳ ʤʝʥ ץʳʟʤʝʪʽʥ ʪװʩʽʥʝʜʽ. ɹײʣ 

ᴇʟ ʢʝʟʝʛʽʥʜʝ ʘʣʛʦʨʠʪʤʜʽʢ ᴅʨʝʢʝʪʪʝʨʜʽ ʤʝשʛʝʨʫʛʝ ʜʘʡʳʥʜʳץ ʢʝʟʝשʽ ʙʦʣʳʧ 

ʝʩʝʧʪʝʣʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʦץʫʰʳʥʳש ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʩװʡʝʥʝ 

ʦʪʳʨʳʧ, ץʘʨʘʧʘʡʳʤʥʘʥ ʢװʨʜʝʣʽʛʝ ץʘʨʘʡ ʙʽʨʪʽʥʜʝʧ ײץʨʳʣʫʳ ʪʠʽʩ. ʄײʥʜʘʡ ᴅʜʽʩ 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʪʠʽʤʜʽ ʜʘʤʳʪʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ʜʘʤʫ ʟʘשʜʳʣʳץʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʙʽʨʪʽʥʜʝʧ ʢװʨʜʝʣʝʥʽʧ ʦʪʳʨʫʳ ʪʠʽʩ. 

ɸʣסʘʰץʳ ʩʘʙʘץʪʘʨʜʘ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʦʷʪʫ ʞᴅʥʝ ʞʘʣʧʳ 

ʪװʩʽʥʽʢʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʘʩʳʤ ʙʦʣʩʘ, ʢʝʣʝʩʽ ʢʝʟʝשʜʝ ʨʦʙʦʪʪʳײץ שʨʳʣʳʤʳ 

ʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ץʘסʠʜʘʣʘʨʳʥ ʤʝשʛʝʨʪʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ʆʩʳ ʣʦʛʠʢʘסʘ ʩᴅʡʢʝʩ, ʞײʤʳʩ ʜᴅʧʪʝʨʽʥʽ2 ש-ʩʘʙʘסʳʥʜʘ ʦץʫʰʳʣʘʨ LEGO 

Mindstorms EV3 ʨʦʙʦʪʪʘʨʳʤʝʥ ʪʘʥʳʩʘʜʳ. ɹײʣ ʩʘʙʘץʪʘ ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳש 
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ʥʝʛʽʟʛʽ ʙᴇʣʽʢʪʝʨʽʥ ʘʥʳץʪʘʡʜʳ, ײץʨʳʣסʳʣʘʨʜʳ ʘʞʳʨʘʪʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʘʪʘʫʣʘʨʳʥ ʤʝשʛʝʨʝʜʽ. ʄײʥʜʘʡ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʟʘʪʪʳץ-ʙʝʡʥʝʣʽʢ 

ʦʡʣʘʫʳʥʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʘשʘ סײʳʤʜʘʨʜʳ ʢᴇʨʥʝʢʽʣʽʢ ʘʨץʳʣʳ ʠʛʝʨʫʽʥʝ ʞʦʣ 

ʘʰʘʜʳ. 3-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʨʦʙʦʪʪʳש ʙᴇʣʽʢʪʝʨʽʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʪʘʧʩʳʨʤʘʣʘʨʳ 

ʦץʫʰʳʣʘʨʜʳש ʪʘʣʜʘʫ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. 

 

 
ʉʫʨʝʪ 3 - LEGO Mindstorms EV3 ʨʦʙʦʪʪʘʨʳʤʝʥ ʪʘʥʳʩʫ ʪʘʧʩʳʨʤʘʣʘʨʳ 

 

ɸʪʘʣסʘʥ ʤʘʟʤײʥ ɾʘʥ ʇʠʘʞʝ ʪʝʦʨʠʷʩʳʥʜʘסʳ ʥʘץʪʳ ʦʧʝʨʘʮʠʷʣʘʨ ʢʝʟʝשʽʥʽש 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʷסʥʠ ʦץʫʰʳʣʘʨ ʥʘץʪʳ ʦʙʲʝʢʪʽʣʝʨʤʝʥ ᴅʨʝʢʝʪ ʝʪʫ 

ʘʨץʳʣʳ ʙʽʣʽʤʜʽ ʪʠʽʤʜʽ ʤʝשʛʝʨʝʜʽ. ʈʦʙʦʪ ʙᴇʣʰʝʢʪʝʨʽʥ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ץʘʨʘʩʪʳʨʫ 

ʞᴅʥʝ ʦʣʘʨʜʳ ʘʪʘʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʘ ʪʝʭʥʠʢʘʣʳסײ ץʳʤʜʘʨʜʳש ʙʘʩʪʘʧץʳ 

ʞװʡʝʩʽ ץʘʣʳʧʪʘʩʘ ʙʘʩʪʘʡʜʳ. 

ʂʝʣʝʩʽ 3-ʩʘʙʘץʪʘ ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳ ʙʘʩץʘʨʫʜʳש ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʩʳʤʝʥ ʪʘʥʳʩʘʜʳ. ɹײʣ ʩʘʙʘץʪʘ ʦץʫʰʳʣʘʨ ʧʨʦʛʨʘʤʤʘʥʳש 

ʠʥʪʝʨʬʝʡʩ ʵʣʝʤʝʥʪʪʝʨʽʥ ʘʥʳץʪʘʡʜʳ, ʙʘʩץʘʨʫ ʙʘʪʳʨʤʘʣʘʨʳʥ, ʞײʤʳʩ ʘʡʤʘסʳʥ 

ʞᴅʥʝ ʪװʨʣʽ ʙʣʦʢʪʘʨʜʳ ʘʞʳʨʘʪʘʜʳ. 4-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʧʨʦʛʨʘʤʤʘʣʳץ ʙʣʦʢʪʘʨʜʳ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʘʨץʳʣʳ ʦʣʘʨʜʳץ שʳʟʤʝʪʽʥ ʪװʩʽʥʝʜʽ. 

ɹײʣ ʢʝʟʝשʜʝ ʦץʳʪʫ ʤʘʟʤײʥʳ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʤʝשʛʝʨʫʛʝ ʙʘסʳʪʪʘʣʘʜʳ. 

ʆץʫʰʳʣʘʨ ʪʝʢ ʜʘʡʳʥ ʘץʧʘʨʘʪʪʳ ץʘʙʳʣʜʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʧʨʦʛʨʘʤʤʘʣʳץ 

ʵʣʝʤʝʥʪʪʝʨʜʽ ʪʘʣʜʘʫ ʘʨץʳʣʳ ʦʣʘʨʜʳץ שʳʟʤʝʪʽʥ ᴇʟʜʝʨʽ ʘʥʳץʪʘʡʜʳ. ʄײʥʜʘʡ ᴅʜʽʩ 

ʉʝʡʤʫʨ ʇʝʡʧʝʨʪ ײʩʳʥסʘʥ ʢʦʥʩʪʨʫʢʮʠʦʥʠʟʤ ʪʝʦʨʠʷʩʳʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʷסʥʠ 

ʙʽʣʽʤ ʘʣʫʰʳ ʥʘץʪʳ ᴅʨʝʢʝʪ ʙʘʨʳʩʳʥʜʘ ʙʽʣʽʤʜʽ ᴇʟʽ ײץʨʘʩʪʳʨʘʜʳ. 

ʇʨʦʛʨʘʤʤʘʣʘʫ ʙʣʦʢʪʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʦץʫʰʳʣʘʨʜʳ ʘʣʛʦʨʠʪʤʜʽʢ 

ʦʡʣʘʫסʘ ʜʘʡʳʥʜʘʡʜʳ. ʆʣʘʨ ʙʣʦʢʪʘʨʜʳש ʨʝʪʽʥ, ץʳʟʤʝʪʽʥ ʞᴅʥʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ 

ʪװʩʽʥʝ ʦʪʳʨʳʧ, ʙʦʣʘʰʘץʪʘ ʘʣʛʦʨʠʪʤ ײץʨʘʩʪʳʨʫסʘ ץʘʞʝʪʪʽ ʙʘʩʪʘʧץʳ ʜʘסʜʳʣʘʨʜʳ 

ʤʝשʛʝʨʝʜʽ. ɹײʣ װʜʝʨʽʩ ɼʞʘʥʥʝʪ ʋʠʥʛ [129] ʩʠʧʘʪʪʘסʘʥ ʝʩʝʧʪʝʫ ʦʡʣʘʫʳʥʳש 
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 .ʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣʘʜʳץ

 
ʉʫʨʝʪ 4 - LEGO Mindstorms EV3 ʧʨʦʛʨʘʤʤʘʩʳʥʳש ʠʥʪʝʨʬʝʡʩ ʵʣʝʤʝʥʪʪʝʨʽʥ 

ʘʥʳץʪʘʫ ʪʘʧʩʳʨʤʘʣʘʨʳ 

 

2-3 ʩʘʙʘץʪʘʨ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥʜʘ ᴇʪʧʝʣʽ ʢʝʟʝץ שʳʟʤʝʪʽʥ 

ʘʪץʘʨʘʜʳ. ɽʛʝʨ 1-ʩʘʙʘץʪʘ ʞʘʣʧʳ ʪװʩʽʥʽʢ ץʘʣʳʧʪʘʩʩʘ, 2-3 ʩʘʙʘץʪʘʨʜʘ ʦץʫʰʳʣʘʨ 

ʥʘץʪʳ ײץʨʳʣʳʤ ʤʝʥ ʙʘʩץʘʨʫ ʵʣʝʤʝʥʪʪʝʨʽʥ ʤʝשʛʝʨʽʧ, ʘʣʛʦʨʠʪʤʜʽʢ ᴅʨʝʢʝʪʢʝ 

ʜʘʡʳʥʜʘʣʘʜʳ. ɹײʣ ʤʘʟʤײʥʥʳש ʙʽʨʽʟʜʽ ʞᴅʥʝ ʞװʡʝʣʽ ײץʨʳʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʞײʤʳʩ ʜᴅʧʪʝʨʽʥʜʝʛʽ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ 

ʦʩʳ ʪʘʣʘʧʪʘʨסʘ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʊʘʧʩʳʨʤʘʣʘʨ ʢᴇʨʥʝʢʽʣʽʢʢʝ, ᴅʨʝʢʝʪʢʝ ʞᴅʥʝ 

ʙʽʨʪʽʥʜʝʧ ʢװʨʜʝʣʝʥʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ, ʙײʣ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʳʧ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʩʘʥʘʣʳ ʤʝשʛʝʨʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʪʝʢ ʜʘʡʳʥ ʙʽʣʽʤʜʽ 

ʤʝשʛʝʨʪʫʛʝ ʙʘסʳʪʪʘʣʤʘʡ, ʦץʫʰʳʥʳש ʙʽʣʽʤʜʽ ᴇʟ ʙʝʪʽʥʰʝ ײץʨʘʩʪʳʨʫʳʥʘ ʞʘסʜʘʡ 

ʞʘʩʘʫʜʳ ʢᴇʟʜʝʡʜʽ. פʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʦץʫ ʤʘʟʤײʥʳ ʪʝʢ 

 ʥʠסᴅʜʽʩʪʝʨʽʥ, ʷ שʛʝʨʫʜʽשʳʤʜʘʨʜʳ ʤʝסײ ʡʝʩʽʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʩʦʣװʳʤʜʘʨ ʞסײ

ʦץʫʰʳʥʳש ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫ ײץʨʘʣʜʘʨʳʥ ʜʘ ץʘʤʪʫʳ ʪʠʽʩ. ʆʩʳ 

ʪײʨסʳʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʤʦʜʝʣʴʜʝʫ, ʪװʨʣʝʥʜʽʨʫ, ʦʙʲʝʢʪʽʣʝʨʜʽ 

ʞʘשʘ ʙʘʡʣʘʥʳʩʪʘʨסʘ ʝʥʛʽʟʫ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʙʝʣʛʽʣʽʢ ʞװʡʝʣʝʨ ʘʨץʳʣʳ ʩʠʧʘʪʪʘʫ 

ʩʠʷץʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ᴅʨʝʢʝʪʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʪʝʢ סʳʣʳʤʠ ʙʽʣʽʤʜʝʨʜʽש ʞʠʳʥʪʳסʳ 

ʨʝʪʽʥʜʝ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʦʣ ʙʽʣʽʤʜʝʨʜʽ ʤʝשʛʝʨʫʜʽש ʞʦʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ 

 ʘʥʘס ʥʳʥʜʘ ʪʝʢ ʥᴅʪʠʞʝײʫ ʤʘʟʤץʥʠ, ʦסʘʨʘʩʪʳʨʳʣʘʜʳ. ʗץ ʡʝ ʨʝʪʽʥʜʝװʘʤʪʠʪʳʥ ʞץ

ʝʤʝʩ, ʙʽʣʽʤʜʽ ʘʣʫ װʜʝʨʽʩʽʥʽש ᴇʟʽ ʜʝ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. ɹײʣ ʦץʫʰʳʣʘʨʜʳש ᴇʟ 

ʙʝʪʽʥʰʝ ʙʽʣʽʤ ʘʣʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

 ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʦץʫʰʳʣʘʨʜʳש 

ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʝʩʝʧʪʝʫ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʘʫʜʘʨʳʣʘʜʳ. ɸʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ 
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 ʘ, ʦʣʘʨʜʳ ʤʦʜʝʣʴʜʝʫʛʝסʨʜʝ ʪʘʣʜʘʫװʡʝʣʽ ʪװʙʳʣʳʩʪʘʨʜʳ ʞײץ ʳסʘʥ ʦʨʪʘʜʘסʦʨʰʘץ

ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨ ʨʝʪʧʝʥ ᴅʨʝʢʝʪ ʝʪʫʛʝ ʙʦʣʘʜʳ. ɹײʣ ᴅʜʽʩ ʦץʳʪʫ ʤʘʟʤײʥʳʥ 

ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ, ʤʘץʩʘʪʪʳ ʞᴅʥʝ ʞװʡʝʣʽ ʪװʨʜʝ ײʡʳʤʜʘʩʪʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ʰʳסʘʨʤʘʰʳʣʳץ-

ʽʟʜʝʥʽʩ ʩʠʧʘʪʳʥʘ ʠʝ ʙʦʣʫʳ ʪʠʽʩ. ʆץʫʰʳʣʘʨ ʪʝʢ ʜʘʡʳʥ ʘץʧʘʨʘʪʪʳ ץʘʙʳʣʜʘʤʘʡ, 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʞʘשʘ ʙʽʣʽʤʜʽ ᴇʟʜʝʨʽ ʘʰʘʜʳ, ʙʦʣʞʘʤ 

ʞʘʩʘʡʜʳ, ʪʝʢʩʝʨʝʜʽ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳ ʰʳסʘʨʘʜʳ. ʄײʥʜʘʡ ᴅʜʽʩ ʦʣʘʨʜʳש 

ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ʆʩʳ ץʘסʠʜʘʣʘʨ ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʙʽʨʥʝʰʝ ʤʘʟʤײʥʜʳץ ʙᴇʣʽʢʪʝʨʜʝʥ ʪײʨʘʜʳ.  

ɹʽʨʽʥʰʽʩʽ ï ʨʦʙʦʪ ʞᴅʥʝ ʘץʧʘʨʘʪ ʪʫʨʘʣʳ ʙʘʩʪʘʧץʳ ʪװʩʽʥʽʢʪʝʨʜʽ 

 ,ʳʟʤʝʪʽץ שʨʳʣʳʤʳ, ʦʥʳײץ שʫʰʳʣʘʨ ʨʦʙʦʪʪʳץʜʝ ʦשʣ ʢʝʟʝײʘʣʳʧʪʘʩʪʳʨʫ. ɹץ

ʘץʧʘʨʘʪ סײʳʤʳ ʞᴅʥʝ ʘץʧʘʨʘʪ ʪװʨʣʝʨʽ ʪʫʨʘʣʳ ʙʽʣʽʤ ʘʣʘʜʳ. 

ɽʢʽʥʰʽʩʽ ï ʨʦʙʦʪʪʳ ʙʘʩץʘʨʫ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʘʫ ʥʝʛʽʟʜʝʨʽ, ʤײʥʜʘ ʦץʫʰʳʣʘʨ 

ʘʣʛʦʨʠʪʤ, ʢʦʤʘʥʜʘ, ʦʨʳʥʜʘʫʰʳ סײʳʤʜʘʨʳʥ ʤʝשʛʝʨʝʜʽ. 

 ʣײʳ ʨᴇʣʽ, ʙסʘʤʜʘסʦץ ᴇʤʽʨʜʝʛʽ ʞᴅʥʝ שʰʽʥʰʽʩʽ ï ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳת

ʦץʫʰʳʣʘʨʜʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢ ʪʫʨʘʣʳ ʪװʩʽʥʽʢʪʝʨʽʥ 

 .ʳʪʪʘʣʘʜʳסʘ ʙʘסʘʣʳʧʪʘʩʪʳʨʫץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʩʳʟʳץʪʳץ ʝʤʝʩ ʩʠʧʘʪʪʘ ײץʨʳʣʘʜʳ, ʷסʥʠ 

ʦʣ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʙʽʨʽʟʜʽ ʪװʨʜʝ ʙʝʨʫʤʝʥ ʰʝʢʪʝʣʤʝʡ, ʦץʫʰʳʥʳש ʞʝʢʝ 

ʪᴅʞʽʨʠʙʝʩʽʥʝ ʩװʡʝʥʝʜʽ. ʆץʫʰʳʥʳש ʙײʨʳʥסʳ ʙʽʣʽʤʽ ʤʝʥ ʞʘשʘ ʦץʫ ʤʘʟʤײʥʳ 

ʘʨʘʩʳʥʜʘ ʙʝʣʛʽʣʽ ʙʽʨ çʪʘʥʳʤʜʳץ ʩᴅʡʢʝʩʩʽʟʜʽʢè ʪʫʳʥʜʘסʘʥ ʞʘסʜʘʡʜʘ, ʞʘשʘ 

 ʣ ᴅʜʽʩײʨʘʣʳ ʨʝʪʽʥʜʝ ʝʥʛʽʟʽʣʝʜʽ. ɹײץ ʪʳ ʰʝʰʫץʘʡʰʳʣʳץ ʳʤʜʘʨ ʩʦʣסײ

ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʽ ʩʘʥʘʣʳ ʪװʨʜʝ ʤʝשʛʝʨʫʽʥʝ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥʜʝ (ʵʣʝʢʪʨʦʥʜʳץ 

ʦץʫʣʳץ, ʞײʤʳʩ ʜᴅʧʪʝʨʽ, ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ) ʘʪʘʣסʘʥ ᴅʜʽʩʪʝʨ ʪʦʣʳץ 

ʢᴇʨʽʥʽʩ ʪʘʧʪʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʞײʤʳʩ ʜᴅʧʪʝʨʽʥʜʝʛʽ ʪʘʧʩʳʨʤʘʣʘʨʳ ʦץʫʰʳʣʘʨʜʳש 

ʙײʨʳʥסʳ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ײץʨʘʩʪʳʨʳʣסʘʥ. ʄʳʩʘʣʳ, ʘʣסʘʰץʳ 

ʩʘʙʘץʪʘʨʜʘ ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳש ʙᴇʣʽʢʪʝʨʽʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ, ʩʫʨʝʪʪʝʨʤʝʥ ʞײʤʳʩ 

ʞʘʩʘʫ, ץʘʨʘʧʘʡʳʤ ʣʦʛʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ ʞʘשʘ סײʳʤʜʘʨʜʳ 

ʤʝשʛʝʨʝʜʽ. ɹײʣ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʣʘʨʜʳ ʙʽʨʪʽʥʜʝʧ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫסʘ 

ʜʘʡʳʥʜʘʡʜʳ. 

ʂʝʣʝʩʽ ʢʝʟʝשʜʝʨʜʝ ʪʘʧʩʳʨʤʘʣʘʨ ʢװʨʜʝʣʝʥʽʧ, ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳש 

 שʙʣʦʢʪʘʨʜʳ ʘʞʳʨʘʪʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ ץʨʳʣʳʤʳʥ ʪʘʣʜʘʡʜʳ, ʧʨʦʛʨʘʤʤʘʣʳײץ

 ʤʦʜʝʣʴʜʝʫ, ʪʘʣʜʘʫ ʞᴅʥʝ שʫʰʳʣʘʨʜʳץʥʜʘʡ ʪʘʧʩʳʨʤʘʣʘʨ ʦײʩʽʥʝʜʽ. ʄװʳʟʤʝʪʽʥ ʪץ

ʞװʡʝʣʝʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘ 

 ʤʳʩ ʽʩʪʝʫʽʥʝײᴇʟ ʙʝʪʽʥʰʝ ʞ שʫʰʳʣʘʨʜʳץʘʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʦסʩʳʥʳʣײ

ʞᴅʥʝ ʙʽʣʽʤʜʽ ʞʝʢʝ ץʘʨץʳʥʳʤʝʥ ʤʝשʛʝʨʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש 

ʙʝʣʩʝʥʜʽ ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʟʝʨʪʪʝʫʰʽʣʽʢ, ʧʨʘʢʪʠʢʘʣʳץ 

ʞᴅʥʝ ʞʦʙʘʣʳץ ᴅʨʝʢʝʪʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ ʵʣʝʤʝʥʪʪʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ 

ᴅʜʽʩʪʝʨ ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʥʰʝ ʙʽʣʽʤ ʘʣʫʳʥʘ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ 

ʜʘʤʳʪʘʜʳ. 
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ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʤʘʟʤײʥʳ ʪʝʢ ʪʝʦʨʠʷʣʳץ 

ʙʽʣʽʤʜʽ ʤʝשʛʝʨʪʫʛʝ ʙʘסʳʪʪʘʣʤʘʡ, ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʜʘʤʳʪʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʞװʡʝ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄײʥʜʘʡ ʤʘʟʤײʥ ʦץʫʰʳʥʳש ʞʝʢʝ 

ʪᴅʞʽʨʠʙʝʩʽʥ סʳʣʳʤʠ ʙʽʣʽʤʤʝʥ ײʰʪʘʩʪʳʨʳʧ, ʦʥʳ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʦʨʪʘʜʘ ʪʠʽʤʜʽ ᴅʨʝʢʝʪ ʝʪʫʛʝ ʜʘʡʳʥʜʘʡʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʽʣʽʤ ʙʝʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʨʦʙʦʪ ײץʨʘʩʪʳʨʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ 

ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʘʪʪʳ ʵʣʝʢʪʠʚʪʽ 

ʢʫʨʩʪʳש ʤʘʟʤײʥʳ ʤʝʥ ײץʨʳʣʳʤʳ ʘʥʳץʪʘʣʜʳ. 

ñʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳò ʢʫʨʩʳʥʳש ʙʘסʜʘʨʣʘʤʘʩʳ 

ʊװʩʽʥʜʽʨʤʝ ʞʘʟʙʘ 

çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʤʝשʛʝʨʪʫʛʝ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ 

ʜʘʤʪrʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʂʫʨʩ ʤʘʟʤײʥʳ 7-10 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʦץʫʰʳʣʘʨʜʳ 

ʨʦʙʦʪ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʨʦʙʦʪʪʳש ᴅʨʝʢʝʪʽʥ ʙʘʩץʘʨʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʥʝʛʽʟʛʽ ʘʣʛʦʨʠʪʤʜʽʢ ײץʨʳʣʳʤʜʘʨʤʝʥ ʪʘʥʳʩʪʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ʂʫʨʩ ʘʷʩʳʥʜʘ 

ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ, ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʝʩʝʧʪʽʢ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ 

ʜʘʤʳʪʫסʘ, ץʘʨʘʧʘʡʳʤ ʧʨʦʛʨʘʤʤʘʣʘʫ ᴅʨʝʢʝʪʪʝʨʽʥ ʤʝשʛʝʨʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʣʘʜʳ. 

ʂʫʨʩ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʨʦʙʦʪ ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʘʩʪʳʨʫ, ʦʣʘʨʜʳש 

 ʧʘʨʘʪ ʘʣʫ ʞᴅʥʝ ʙʝʣʛʽʣʽ ʙʽʨץʳʣʳ ʘץʘʨʫ, ʩʝʥʩʦʨʣʘʨ ʘʨץʘʣʳʩʳʥ ʙʘʩסʦʟץ

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ײץʨʫ ʩʠʷץʪʳ ʧʨʘʢʪʠʢʘʣʳץ 

ᴅʨʝʢʝʪʪʝʨʜʽ ʦʨʳʥʜʘʡʜʳ. ʄײʥʜʘʡ ʞײʤʳʩʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʝʭʥʠʢʘʣʳץ 

ʞװʡʝʣʝʨʜʽש ʞײʤʳʩ ʽʩʪʝʫ ץʘסʠʜʘʣʘʨʳʥ ʪװʩʽʥʫʽʥʝ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪ 

ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫʳʥʘ ʞʦʣ ʘʰʘʜʳ. 

ʕʣʝʢʪʠʚʪʽ ʢʫʨʩ ʙʘסʜʘʨʣʘʤʘʩʳ פʈ ʄɾʄɹɹʉ-ʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʞᴅʥʝ 

ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥʽ1-4 ש ʩʳʥʳʧʪʘʨʳʥʘ ʘʨʥʘʣסʘʥ çʎʠʬʨʣʳץ 

ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʽװ שʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ ᴅʟʽʨʣʝʥʜʽ. 

ʂʫʨʩʪʳש ʤʘץʩʘʪʳ:  

- ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳץʪʘʨʳ ʤʝʥ ʙʝʡʽʤʜʽʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ʙʽʣʽʤʜʝʨʽʥ ʪʝʨʝשʜʝʪʫ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʘʣʛʦʨʠʪʤʜʽʢ, ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫ; 

- ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫסʘ ʜʝʛʝʥ 

 .ʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ ץʘʨʤʘʰʳʣʳסʘʣʳʧʪʘʩʪʳʨʫ, ʰʳץ ʳʥסʫʰʳʣʳסʳʟʳץ

ʂʫʨʩʪʳש ʤʽʥʜʝʪʪʝʨʽ: 

- ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʞᴅʥʝ ʝʩʝʧʪʽʢ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ; 

- ʟʝʨʪʪʝʫ ʞᴅʥʝ ʞʦʙʘʣʳץ ᴅʨʝʢʝʪ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; 

- ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʦʣʜʘʥʙʘʣʳ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʫʨʘʣʳ ʪװʩʽʥʽʢʪʝʨʽʥ ʢʝשʝʡʪʫ; 

- ʨʦʙʦʪ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʦʥʳ ʙʘʩץʘʨʫ ʙʘʨʳʩʳʥʜʘ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ; 

- ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʦץʫ ᴅʨʝʢʝʪʽʥʝ 

 ;ʰʝʡʪʫװʳʥ ʢסʫʰʳʣʳסʳʟʳץ

- ʦץʫʰʳʣʘʨʜʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ. 
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ʇᴅʥʘʨʘʣʳץ ʢʽʨʽʢʪʽʨʫ: ʤʘʪʝʤʘʪʠʢʘ, ᴅʜʝʙʠʝʪʪʽʢ ʦץʫ, ץʘʟʘץ ʪʽʣʽ, 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ, ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽ. 

ʂʫʨʩʪʳש ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʽ: 

- çʘʣʛʦʨʠʪʤè, çʦʨʳʥʜʘʫʰʳè, çʨʦʙʦʪè, çʤʦʜʝʣʴè, çʩʝʥʩʦʨè, çʧʨʦʛʨʘʤʤʘè 

ʩʠʷץʪʳ ʥʝʛʽʟʛʽ סײʳʤʜʘʨ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ץʘʣʳʧʪʘʩʘʜʳ; 

- ʩʳʟʳץʪʳץ, ʪʘʨʤʘץʪʘʣסʘʥ ʞᴅʥʝ ʮʠʢʣʜʽʢ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ʪװʩʽʥʝʜʽ ʞᴅʥʝ 

ʦʣʘʨʜʳ ʨʦʙʦʪʪʳש ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʘ ʘʣʘʜʳ; 

- ʨʦʙʦʪ ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʘʩʪʳʨʳʧ, ʦʣʘʨʜʳץ שʦʟסʘʣʳʩʳʥ ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʘʨץʳʣʳ ʪװʨʣʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫʜʳ ʤʝשʛʝʨʝʜʽ; 

- ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʽʥʜʝ ʰʘסʳʥ ʞʦʙʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʜʘסʜʳʣʘʨʳ 

 ;ʘʣʳʧʪʘʩʘʜʳץ

- ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʙʘʩץʘ ʧᴅʥʜʝʨʜʽ ʦץʫʜʘ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ʦʨʳʥʜʘʫʜʘ ץʦʣʜʘʥʘ ʘʣʘʜʳ; 

- ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʙʘʨʳʩʳʥʜʘ ʤʘץʩʘʪ ץʦʷ ʙʽʣʫ, ᴅʨʝʢʝʪʪʝʨʜʽ ʞʦʩʧʘʨʣʘʫ 

ʞᴅʥʝ ʪʠʽʤʜʽ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʜʘסʜʳʣʘʨʳ ʜʘʤʠʜʳ. 

ʊʘץʳʨʳʧʪʳץ ʞʦʩʧʘʨ ʤʘʟʤײʥʳ.  

ɾʘʣʧʳ ʙʘסʜʘʨʣʘʤʘ 34 ʩʘסʘʪץʘ ʙᴇʣʽʥʛʝʥ. ɸʧʪʘʩʳʥʘ 1 ʩʘסʘʪ. 

ʄʘʟʤײʥʜʳץ ʙᴇʣʽʤ 

I ɹᴆʃɯʄ. ɹʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʝʛʽ ʨʦʙʦʪʪʘʨ. ɹʘʨʣʳסʳ 8 ʩʘסʘʪ. 

1. ʈʦʙʦʪ ʪʫʨʘʣʳ ʥʝ ʙʽʣʝʩʽש? (1 ʩʘסʘʪ) ʈʦʙʦʪʪʳש ʘʥʳץʪʘʤʘʩʳʥ ʙʽʣʝʜʽ, ʦʥʳש 

ʥʝʛʽʟʛʽ ץʳʟʤʝʪʽʥ ʪװʩʽʥʜʽʨʝʜʽ. ʈʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳ ʧʨʦʛʨʘʤʤʘ ʘʨץʳʣʳ 

ʙʘʩץʘʨʳʣʘʪʳʥʳʥ ʪװʩʽʥʜʽʨʝʜʽ. ʈʦʙʦʪ ʧʨʦʛʨʘʤʤʘ ʘʨץʳʣʳ ץʦʟסʘʣʘʪʳʥʳʥ ʪװʩʽʥʜʽʨʝ 

ʘʣʘʜʳ. 

2. LEGO Mindstorms EV3 ʨʦʙʦʪʪʘʨʳʤʝʥ ʪʘʥʳʩʫ (1 ʩʘסʘʪ). LEGO EV3 

ʞʠʥʘסʳʥʳײץ שʨʳʣʳʤʳʤʝʥ ʞᴅʥʝ ʙᴇʣʰʝʢʪʝʨʽʤʝʥ ʪʘʥʳʩʘʜʳ.  ᴄʨ ʙᴇʣʰʝʢʪʽש 

 .ʳʟʤʝʪʽʥ ʘʞʳʨʘʪʘʜʳ (ʤʦʪʦʨ, ʜʘʪʯʠʢ, ʤʦʜʫʣʴ)ץ

3. EV3-ʜʽש ʧʨʦʛʨʘʤʤʘʩʳ (1 ʩʘסʘʪ). LME EV3 ʧʨʦʛʨʘʤʤʘʩʳʥ ʽʩʢʝ ץʦʩʳʧ, 

ʞʘשʘ ʞʦʙʘ ײץʨʫʜʳ װʡʨʝʥʝʜʽ. ʈʦʙʦʪʪʳװ שʣʢʝʥ ʤʦʪʦʨʳʥ ʙʘʩץʘʨʫ ʢʦʤʘʥʜʘʣʳץ 

ʙʣʦʢʪʘʨʳʥ (װʣʢʝʥ ʤʦʪʦʨ, ʨʫʣʴʜʽʢ, ʪᴅʫʝʣʩʽʟ) ʘʞʳʨʘʪʳʧ, ץʦʣʜʘʥʫʜʳ ʤʝשʛʝʨʝʜʽ. 

ʈʝʞʠʤ ʪװʨʣʝʨʽʥ ʙʽʣʝʜʽ. 

 ʳʤʳʥסײ ץʘʣʳʩ ʧʝʥ ʞʳʣʜʘʤʜʳסʦʟפ (ʘʪס1 ʩʘ) ?ʘʣʳʩ ʜʝʛʝʥʽʤʽʟ ʥʝסʦʟפ .4

ʪװʩʽʥʜʽʨʝʜʽ. ʈʦʙʦʪʪʳ ʞװʨʛʽʟʫʛʝ ʘʨʥʘʣסʘʥ ʢʦʤʘʥʜʘʣʳץ ʙʣʦʢʪʘʨʜʳ ץʦʣʜʘʥʳʧ, 

 .ʨʘʜʳײץ ʘʨʘʧʘʡʳʤ ʧʨʦʛʨʘʤʤʘץ

 ʧʨʦʛʨʘʤʤʘ שʣʢʝʥ ʤʦʪʦʨʜʳת .(ʘʪס1 ʩʘ) ʘʡʥʘʣʳʤʳ שʣʢʝʥ ʤʦʪʦʨʣʘʨʜʳת .5

ʨʝʞʠʤʜʝʨʽʥ (ʩʝʢʫʥʜ, ʛʨʘʜʫʩ, ʘʡʥʘʣʳʤ) ʪװʩʽʥʜʽʨʝʜʽ. ʈʦʙʦʪ ʜᴇשʛʝʣʝʛʽʥʽש 

 .ʘʨʫʜʳ ʦʨʳʥʜʘʡʜʳץʨʣʽ ʨʝʞʠʤʜʝ ʙʘʩװʘʣʳʩʳʥ ᴅʨʪסʦʟץ

6. ʈʦʙʦʪʪʳש ʘʣסʘ - ʘʨʪץʘ ץʦʟסʘʣʳʩʳ (1 ʩʘסʘʪ). ʈʦʙʦʪʪʳ ʘʣסʘ ʞᴅʥʝ ʘʨʪץʘ 

 ʘʨʫ ʙʣʦʛʳʥ ʧʘʡʜʘʣʘʥʘʜʳ. ʈʦʙʦʪץʰʽʥ ʨʫʣʴʜʽʢ ʞᴅʥʝ ʪᴅʫʝʣʩʽʟ ʙʘʩװ ʘʣʪʫסʦʟץ

 ʪʘʨʳ ʤʝʥץʩʘʩʪʳץײ ,ʘʣʳʩʳʤʝʥ ʩʘʣʳʩʪʳʨʳʧסʦʟץ ʘʣʳʩʳʥ ʢᴇʣʽʢסʦʟץ

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳʥ ʘʥʳץʪʘʡʜʳ. 

7. EV3-ʛʝ ʘʣסʘʰץʳ ʧʨʦʛʨʘʤʤʘʥʳ ʞʘʩʘʫ (1 ʩʘסʘʪ). ʈʦʙʦʪʪʳ ץʦʟסʘʣʪʫסʘ 

ʘʨʥʘʣסʘʥ ץʘʨʘʧʘʡʳʤ ʧʨʦʛʨʘʤʤʘʥʳ ײץʨʘʜʳ. ʂʦʤʘʥʜʘʣʳץ ʙʣʦʢʪʘʨʜʳש 

ʨʝʞʠʤʜʝʨʽʥ ץʦʣʜʘʥʳʧ, ʨʦʙʦʪʪʳ ʽʩʢʝ ץʦʩʘʜʳ. 

8. ʈʦʙʦʪʪʳש ʞʳʣʜʘʤʜʳץʧʝʥ ץʦʟסʘʣʳʩʳ (1 ʩʘסʘʪ). ʈʦʙʦʪʪʳץ שʦʟסʘʣʳʩ 
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ʞʳʣʜʘʤʜʳסʳʥ ʙʘʩץʘʨʫʜʳ װʡʨʝʥʝʜʽ. ʈʦʙʦʪʪʳ ʙʝʨʽʣʛʝʥ ץʘʰʳץʪʳץʪʘ 

ʞʳʣʜʘʤʜʳץץʘ ʩᴅʡʢʝʩ ʞװʨʛʽʟʝʜʽ. 

II ɹᴆʃɯʄ. ɼʘʪʯʠʢʪʝʨ. ɹʘʨʣʳסʳ 8 ʩʘסʘʪ. 

1. ɾʘʥʘʩʫ ʜʘʪʯʠʛʽ. ɹʘʪʳʨʤʘʥʳש ʙʘʩʳʣʫʳʥ ʘʥʳץʪʘʫ (1 ʩʘסʘʪ). ɾʘʥʘʩʫ 

ʜʘʪʯʠʛʽʥʽץ שʳʟʤʝʪʽʥ ʪװʩʽʥʜʽʨʝʜʽ. ɾʘʥʘʩʫ ʜʘʪʯʠʛʽʥʽש ʞײʤʳʩ ʞʘסʜʘʡʣʘʨʳʥ 

(ʙʘʩʳʣʜʳ, ʞʽʙʝʨʽʣʜʽ, ʙʘʩʳʣʳʧ ʞʽʙʝʨʽʣʜʽ) ʘʞʳʨʘʪʘʜʳ. 

2. ɸʣסʘʰץʳ ʞʦʙʘʤʥʳץ שʘʜʘʤʳ (1 ʩʘסʘʪ). EV3 ʤʦʜʫʣʽʥʜʝʛʽ ʜʳʙʳʩ ʙʣʦʛʳʥ 

 ʵʬʬʝʢʪʽʣʝʨʜʽ ʝʥʛʽʟʫʛʝ ץʘʞʝʪʪʽ ʜʳʙʳʩʪʳץ ʡʨʝʥʝʜʽ. ʈʦʙʦʪ ʞʦʙʘʩʳʥʘװ ʦʣʜʘʥʫʜʳץ

ʘʨʥʘʣסʘʥ ץʘʨʘʧʘʡʳʤ ʧʨʦʛʨʘʤʤʘ ײץʨʘʜʳ. 

3. ʊװʩ ʜʘʪʯʠʛʽ. ʊװʩʪʝʨʜʽ ʘʥʳץʪʘʫ (1 ʩʘסʘʪ). ʊװʩ ʜʘʪʯʠʛʽʥʽץ שʳʟʤʝʪʽʥ 

ʪװʩʽʥʜʽʨʝʜʽ. ʊװʩ, ʰʘסʳʣʳʩץʘʥ ʞʘʨʳץ, ʩʳʨʪץʳ ʞʘʨʳץ ʨʝʞʠʤʜʝʨʽʥ ץʦʣʜʘʥʘʜʳ. 

4. çɹʘסʜʘʨʰʘʤè ʞʦʙʘʩʳ ʞᴅʥʝ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʙʦʡʳʥʰʘ ʢʦʤʘʥʜʘʣʳץ 

ʞײʤʳʩ (1 ʩʘסʘʪ). ɹʘסʜʘʨʰʘʤ ʪװʩʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʨʦʙʦʪ ץʦʟסʘʣʳʩʳʥ 

ʧʨʦʛʨʘʤʤʘʣʘʡʜʳ. ʊʦʧʪʳץ ʞײʤʳʩ ʘʨץʳʣʳ ʞʦʙʘʥʳ ײץʨʘʩʪʳʨʳʧ, ʥᴅʪʠʞʝʩʽʥ 

ʢᴇʨʩʝʪʝʜʽ. 

5. ʋʣʴʪʨʘʜʳʙʳʩʪʳ ʜʘʪʯʠʢ. ʂʝʜʝʨʛʽʣʝʨʜʽ ʘʥʳץʪʘʫ (1 ʩʘסʘʪ). ʋʣʴʪʨʘʜʳʙʳʩʪʳ 

ʜʘʪʯʠʢʪʽש ʞײʤʳʩ ʞʘʩʘʫ ץʘסʠʜʘʩʳʥ ʪװʩʽʥʜʽʨʝʜʽ. פʘʰʳץʪʳץʪʳ ᴇʣʰʝʫ ʨʝʞʠʤʜʝʨʽʥ 

(ʩʤ, ʜʶʡʤ, ץʘʪʳʩʫ) ץʦʣʜʘʥʘʜʳ. 

6. çʂʝʜʝʨʛʽʥʽ ʘʡʥʘʣʳʧ ᴇʪʫè ʞʦʙʘʩʳ (1 ʩʘסʘʪ). ʈʦʙʦʪʪʳ ʢʝʜʝʨʛʽʜʝʥ ʘʡʥʘʣʳʧ 

ᴇʪʫʛʝ ʧʨʦʛʨʘʤʤʘʣʘʡʜʳ. ʂʦʤʘʥʜʘʣʳץ ʙʣʦʢʪʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʞʦʙʘʥʳ ʽʩʢʝ 

ʘʩʳʨʘʜʳ. 

7. ɻʠʨʦʩʢʦʧʠʷʣʳץ ʜʘʪʯʠʢ. ɹײʨʳʰʪʳץ ʘʫʳʪץʫʜʳ ʘʥʳץʪʘʫ (1 ʩʘסʘʪ). 

ɻʠʨʦʩʢʦʧʠʷʣʳץ ʜʘʪʯʠʢʪʽץ שʳʟʤʝʪʽʥ ʪװʩʽʥʜʽʨʝʜʽ. ʈʦʙʦʪʪʳ ʢᴇʨʩʝʪʽʣʛʝʥ ʙײʨʳʰץʘ 

ʙײʨʫסʘ ʘʨʥʘʣסʘʥ ʧʨʦʛʨʘʤʤʘʥʳ ײץʨʘʜʳ. 

8. ɹʽʨ ʦʨʳʥʜʘסʳ ʙײʨʳʣʳʩ (1 ʩʘסʘʪ). ʈʦʙʦʪʪʳש ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʩʘץʪʘʫ ʞᴅʥʝ 

ʙײʨʳʣʫ ץʘסʠʜʘʩʳʥ ʪװʩʽʥʜʽʨʝʜʽ. ʈʦʙʦʪʪʳ ʙʽʨ ʦʨʳʥʜʘ ʙʝʣʛʽʣʽ ʙײʨʳʰץʘ ʙײʨʘʪʳʥ 

ʧʨʦʛʨʘʤʤʘ ײץʨʘʜʳ. 

III ɹᴆʃɯʄ. ɾʦʙʘʣʳץ ʽʩ-ᴅʨʝʢʝʪ. ɹʘʨʣʳסʳ 10 ʩʘסʘʪ. 

 1. ɾʦʙʘ ʪʫʨʘʣʳ ʥʝ ʙʽʣʝʩʽש? (1 ʩʘסʘʪ). ɾʦʙʘ סײʳʤʳʥ ʞᴅʥʝ ʦʥʳש ʢʝʟʝשʜʝʨʽʥ 

ʪװʩʽʥʜʽʨʝʜʽ. ɸץʧʘʨʘʪʪʳ ʞʠʥʘץʪʘʧ, ʞʦʙʘʥʳש ʤʘץʩʘʪʳʥ ʘʥʳץʪʘʡʜʳ. 

2. ɾʦʙʘסʘ ʠʜʝʷʥʳ ץʘʡʜʘʥ ʘʣʘʤʳʟ? (1 ʩʘסʘʪ). פʦʨʰʘסʘʥ ʦʨʪʘסʘ ʙʘʡʣʘʥʳʩʪʳ 

ʞʦʙʘ ʪʘץʳʨʳʧʪʘʨʳʥ ײʩʳʥʘʜʳ. ɾʦʙʘסʘ ʘץʧʘʨʘʪ ʽʟʜʝʫ ʞʦʣʜʘʨʳʥ ץʦʣʜʘʥʘʜʳ. 

3. ɾʦʙʘ ʞʘʩʘʫ ʘʣʛʦʨʠʪʤʽ (1 ʩʘסʘʪ). ɾʦʙʘ ʞʘʩʘʫʜʳש ʥʝʛʽʟʛʽ ץʘʜʘʤʜʘʨʳʥ 

ʩʠʧʘʪʪʘʡʜʳ. ɸץʧʘʨʘʪʪʳ ʞʠʥʘʧ, ʦʥʳ ᴇשʜʝʫ ʘʨץʳʣʳ ʞʦʙʘʥʳײץ שʨʳʣʳʤʳʥ 

 .ʨʘʜʳײץ

4. çɹʠʰʽ ʈʦʙʦʪè  ʞʦʙʘʩʳ ʞᴅʥʝ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʙʦʡʳʥʰʘ ʢʦʤʘʥʜʘʣʳץ 

ʞײʤʳʩ (1 ʩʘסʘʪ). çɹʠʣʝʡʪʽʥ ʨʦʙʦʪʪʳè ײץʨʘʩʪʳʨʘʜʳ. ʈʦʙʦʪʪʳש ʙʠʣʝʫ ʘʣʛʦʨʠʪʤʽʥ 

 .ʨʘʜʳײץ

5. çɹʠʰʽ ʈʦʙʦʪè  ʧʨʦʛʨʘʤʤʘʩʳ (1 ʩʘסʘʪ). ɾʘʥʘʩʫ ʜʘʪʯʠʛʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 

ʨʦʙʦʪʪʳש ʙʠʣʝʫ ʧʨʦʛʨʘʤʤʘʩʳʥ ʞʘʩʘʡʜʳ. ʈʦʙʦʪʪʳץ שʠʤʳʣʳʥ ᴅʫʝʥʤʝʥ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʝʜʽ. 

6. ʈʦʙʦʪʪʳץ שʦʣʳʥ ץʦʟסʘʣʪʫ (1 ʩʘסʘʪ). ʆʨʪʘʰʘ ʤʦʪʦʨʜʳץ שʳʟʤʝʪʽʥ 

ʪװʩʽʥʜʽʨʝʜʽ. çʈʦʙʦ ץʦʣè ʤʦʜʝʣʽʥ ײץʨʘʩʪʳʨʳʧ, ʦʥʳש ʞײʤʳʩʳʥ ʧʨʦʛʨʘʤʤʘʣʘʡʜʳ. 

7. çʉʫʜʘ ץʦץʳʩ ʞʠʥʘסʳʰ ʨʦʙʦʪè ʞʦʙʘʩʳ (2 ʩʘסʘʪ). פʦʨʰʘסʘʥ ʦʨʪʘʥʳ 
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 ʳʰ ʨʦʙʦʪʪʳèסʳʩ ʞʠʥʘץʦפʩʽʥʜʽʨʝʜʽ. çװʘʥ ʞʦʙʘ ʠʜʝʷʩʳʥ ʪסʘ ʘʨʥʘʣסʘʫסʦʨץ

 .ʤʳʩ ʘʣʛʦʨʠʪʤʽʥ ʞʘʩʘʡʜʳײʞ שʨʘʩʪʳʨʳʧ, ʦʥʳײץ

8. ɾʦʙʘ ʥᴅʪʠʞʝʩʽʤʝʥ ʪʘʥʳʩʪʳʨʫ (1 ʩʘסʘʪ). ɾʠʥʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ 

ʞʦʙʘʥʳש ʥᴅʪʠʞʝʩʽʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ (ʤᴅʪʽʥ, ʩʫʨʝʪ, ʙʝʡʥʝ) ʪʘʥʳʩʪʳʨʘʜʳ. ɾʦʙʘʥʳש 

ʤʘץʩʘʪʳʥ, ʙʦʣʞʘʤʳʥ ʞᴅʥʝ ײʩʳʥʳʩʪʘʨʳʥ ʩʳʥʳʧ ʘʣʜʳʥʜʘ ʪװʩʽʥʜʽʨʝʜʽ. 

9. ɾʦʙʘʥʳ ץʦʨסʘʫ װʣʛʽʩʽ (1 ʩʘסʘʪ). ɾʦʙʘʥʳ ץʦʨסʘʫ ʢʝʟʽʥʜʝ ʦʡʜʳ ʜײʨʳʩ 

ʞʝʪʢʽʟʫʜʽ ʞᴅʥʝ ʧʽʢʽʨʪʘʣʘʩʪʘ ᴇʟ ʦʡʳʥ ʜᴅʣʝʣʜʝʫʜʽ װʡʨʝʥʝʜʽ. פʦʨʳʪʳʥʜʳ ʞʘʩʘʧ, 

ʢᴇʧʰʽʣʽʢ ʘʣʜʳʥʜʘ ʩᴇʡʣʝʫ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

IV ɹᴆʃɯʄ. ʍʘʣʳץʘʨʘʣʳץ ʨʦʙʦʪʪʘʨ ʞʘʨʳʩʳ. ɹʘʨʣʳסʳ 8 ʩʘסʘʪ. 

1. ʈʦʙʦʪʪʳש ʩʳʟʳץ ʙʦʡʳʤʝʥ ץʦʟסʘʣʳʩ ʪʘʧʩʳʨʤʘʣʘʨʳ (1 ʩʘסʘʪ). ʆץʫʰʳʣʘʨ 

ʩʳʟʳץ ʙʦʡʳʤʝʥ ץʦʟסʘʣʫ ʞʘʨʳʩʳʥʳש ʝʨʝʞʝʣʝʨʽ ʤʝʥ ʪʘʣʘʧʪʘʨʳʥ ʪװʩʽʥʝʜʽ. 

ʆץʫʰʳʣʘʨ ʪװʩ ʜʘʪʯʠʛʽʥ ʧʘʡʜʘʣʘʥʳʧ ʩʳʟʳץ ʙʦʡʳʤʝʥ ʪײʨʘץʪʳ ʞװʨʝʪʽʥ 

ʧʨʦʛʨʘʤʤʘʥʳ ײץʨʘʩʪʳʨʳʧ, ʨʦʙʦʪʪʳ ʩʳʥʘʡʜʳ. 

2. ɸʨץʘʥ ʪʘʨʪʳʩ ʞʘʨʳʩʳ (1 ʩʘסʘʪ). ʆץʫʰʳʣʘʨ ʘʨץʘʥ ʪʘʨʪʳʩ ʞʘʨʳʩʳʥʳש 

ʪʘʣʘʧʪʘʨʳ ʤʝʥ ʨʦʙʦʪץʘ ץʦʡʳʣʘʪʳʥ ʰʘʨʪʪʘʨʜʳ ʙʽʣʝʜʽ. ʆץʫʰʳʣʘʨ ʘʨץʘʥʜʳ 

 ʘʥ ʩᴅʡʢʝʩסʘʥ ʤʝʭʘʥʠʟʤ ʞʘʩʘʫʜʳ ʞʦʩʧʘʨʣʘʧ, ʦסʘ ʘʨʥʘʣסʪʘʤʘץʩʪʘʡʪʳʥ ʞʘʩʘײ

ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩ ʘʣʛʦʨʠʪʤʽʥ ʧʨʦʛʨʘʤʤʘʣʘʡʜʳ. 

3. ɸʩʳץ ʘʪʫ ʞʘʨʳʩʳ (1 ʩʘסʘʪ). ʆץʫʰʳʣʘʨ ʘʩʳץ ʘʪʫ ʞʘʨʳʩʳʥʳש ʝʨʝʞʝʣʝʨʽ 

ʤʝʥ ʘʣʘש ʪʘʣʘʧʪʘʨʳʥ ʘʞʳʨʘʪʘʜʳ. ʆץʫʰʳʣʘʨ ʘʩʳץ ʘʪʫ ʤʝʭʘʥʠʟʤʽ ʙʘʨ ʨʦʙʦʪʪʳש 

ʞʦʣʳʥ ʞᴅʥʝ ʘʪʫ ʘʣʛʦʨʠʪʤʽʥ ײץʨʳʧ, ʪᴅʞʽʨʠʙʝʜʝʥ ᴇʪʢʽʟʝʜʽ. 

4. ɸץʩװʡʝʢ ʞʘʨʳʩʳ (1 ʩʘסʘʪ). ʆץʫʰʳʣʘʨ ʘץʩװʡʝʢ ʞʘʨʳʩʳʥʳש ʩʮʝʥʘʨʠʡ̔ ʥ 

ʞᴅʥʝ ʨʦʙʦʪʪʘʨʜʳש ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʪװʩʽʥʝʜʽ. ʆץʫʰʳʣʘʨ ʢʦʦʨʜʠʥʘʪʘ ʙʦʡʳʥʰʘ 

ʽʟʜʝʫ ʞᴅʥʝ ʩʠʛʥʘʣ ʙʝʨʫ ʘʣʛʦʨʠʪʤʽʥ ʽʩʢʝ ʘʩʳʨʘʪʳʥ ʨʦʙʦʪʪʳש ʧʨʦʛʨʘʤʤʘʩʳʥ 

 .ʨʘʩʪʳʨʘʜʳײץ

5. ʃʘʙʠʨʠʥʪʪʝʥ ʰʳסʫ ʞʦʣʳʥ ʪʘʙʫ (1 ʩʘסʘʪ). ʆץʫʰʳʣʘʨ ʙײʨʳʣʫ (90Á, 180Á) 

ʢʦʤʘʥʜʘʣʘʨʳʥʳש ʤʘסʳʥʘʩʳʥ ʞᴅʥʝ ʣʘʙʠʨʠʥʪ ʪʘʧʩʳʨʤʘʩʳʥʳש ʣʦʛʠʢʘʩʳʥ 

ʪװʩʽʥʝʜʽ. ʆץʫʰʳʣʘʨ ʨʫʣʴʜʽʢ ʙʘʩץʘʨʫ ʙʣʦʛʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʣʘʙʠʨʠʥʪʪʝʥ 

ʰʳסʫסʘ ʘʨʥʘʣסʘʥ ʧʨʦʛʨʘʤʤʘʥʳ ײץʨʘʩʪʳʨʳʧ ʪʝʢʩʝʨʝʜʽ. 

6. ʂʝʛʝʣʴʨʠʥʛ. ɹʝʨʽʣʛʝʥ ʪʨʘʝʢʪʦʨʠʷ ʙʦʡʳʥʰʘ ץʦʟסʘʣʳʩ (1 ʩʘסʘʪ). ʆץʫʰʳʣʘʨ 

ʢʝʛʝʣʴʨʠʥʛ ʝʨʝʞʝʣʝʨʽʥ ʞᴅʥʝ ʦʨʳʥʜʘʣʫ ʢʨʠʪʝʨʠʡʣʝʨʽʥ ʙʽʣʝʜʽ. ʆץʫʰʳʣʘʨ 

ʙʝʨʽʣʛʝʥ ʪʨʘʝʢʪʦʨʠʷ ʙʦʡʳʥʰʘ ץʦʟסʘʣʘʪʳʥ ʞᴅʥʝ ʢʝʛʝʣʴʜʝʨʜʽ ʘʥʳץʪʘʧ 

ʳסʳʩʪʳʨʘʪʳʥ ʧʨʦʛʨʘʤʤʘʥʳ ʞʘʩʘʡʜʳ. 

7. çʈʦʙʦ-ʩʫʤʦè ʞʘʨʳʩʳʥʳש ʝʨʝʞʝʣʝʨʽ (1 ʩʘסʘʪ). ʆץʫʰʳʣʘʨ ʨʦʙʦ-ʩʫʤʦ 

ʝʨʝʞʝʣʝʨʽ ʤʝʥ ʨʠʥʛ ʪʘʣʘʧʪʘʨʳʥ ʪװʩʽʥʝʜʽ. ʆץʫʰʳʣʘʨ ץʘʨʩʳʣʘʩʳʥ ʨʠʥʛʪʝʥ 

ʰʳסʘʨʘʪʳʥ ʩʪʨʘʪʝʛʠʷʥʳ ʞʦʩʧʘʨʣʘʧ, ʘʣʛʦʨʠʪʤʽʥ ʧʨʦʛʨʘʤʤʘʣʘʡʜʳ ʞᴅʥʝ 

ʩʳʥʘʡʜʳ. 

8. ʉʳʥʳʧ ʩʘʡʳʩʳʥʘ ʨʦʙʦʪ װʣʛʽʩʽʥ ײץʨʘʩʪʳʨʫ (1 ʩʘסʘʪ). ʆץʫʰʳʣʘʨ ᴇʟ 

ʠʜʝʷʩʳ ʙʦʡʳʥʰʘ ʨʦʙʦʪʪʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʠʧʘʪʪʘʤʘʩʳʥ ʞʘʩʘʧ, ʞʦʙʘʣʳץ 

ʩʳʟʙʘ ײץʨʘʩʪʳʨʘʜʳ. ʆץʫʰʳʣʘʨ ʧʨʦʪʦʪʠʧ ײץʨʘʩʪʳʨʳʧ, ʦʥʳ ʪʝʩʪʽʣʝʧ, ʞʝʪʽʣʜʽʨʫ 

ʙʦʡʳʥʰʘ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʡʜʳ. 

ʂʫʨʩʪʳ ײʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʣʘʨʳ: 

- ᴅשʛʽʤʝ; 

- ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫ; 

- ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʽʟʜʝʥʽʩ ʩʠʧʘʪʳʥʜʘסʳ ʞײʤʳʩʪʘʨ; 
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- ʪʦʧʪʳץ ʞᴅʥʝ ʞײʧʪʳץ ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʫ. 

ʂʫʨʩʪʳ ʘʷץʪʘʫ ʬʦʨʤʘʣʘʨʳ: 

- ʞʦʙʘʣʳץ ʞײʤʳʩʪʘʨ. 

ʆץʫʰʳʣʘʨʜʳש ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʙʘסʘʣʘʫ: 

- ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ; 

- ʪʝʩʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨ; 

- ʞʦʙʘʣʳץ ʞײʤʳʩ ʥᴅʪʠʞʝʣʝʨʽ. 

 שʥʦʨʤʘʪʠʚʪʽʢ ʙᴇʣʽʛʽ ʜʠʩʩʝʨʪʘʮʠʷʥʳ שʘʥ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʪʳסʩʳʥʳʣʳʧ ʦʪʳʨױ

 .(ʦʩʳʤʰʘ ɻפ) ʦʩʳʤʰʘʩʳʥʜʘ ʢʝʣʪʽʨʽʣʛʝʥץ

 

2.2 ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳ ʥʝʛʽʟʽʥʜʝ ʦץʳʪʫ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ 

ʎʠʬʨʣʳץ ץʦסʘʤʜʘ ʙʽʣʽʤ ʙʝʨʫʜʽש ʮʠʬʨʣʘʥʜʳʨʳʣʫʳ - ʟʘʤʘʥʘʫʠ ʤʝʢʪʝʧʪʽש 

ʜʘʤʫʳʥʜʘסʳ ʙʘʩʳʤ ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʽש 

ʢʝשʽʥʝʥ ʪʘʨʘʣʫʳ ʤʝʥ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʘ ʝʥʫʽ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫ װʜʝʨʽʩʽʥʽײ שʡʳʤʜʘʩʪʳʨʳʣʫʳʥʘ ʜʝʛʝʥ ʪʘʣʘʧʪʘʨ ʪװʙʝʛʝʡʣʽ 

ᴇʟʛʝʨʜʽ [130]. ʆʩʳ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʤʘשʳʟʜʳ ʢᴇʨʽʥʽʩʽ ʨʝʪʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʚʝʙ-

ʩʘʡʪʪʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʤʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʛʝ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʝʥʫʽʥ 

ʘʪʘʫסʘ ʙʦʣʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽש ʚʝʙ-ʩʘʡʪʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʘʡʤʘץʪʳץ ʙʽʣʽʤʜʽ 

ʮʠʬʨʣʘʥʜʳʨʫ װʜʝʨʽʩʽʥʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʐʘʤʳʢʘʝʚʘ ɺ.ɽ. 

ʝשʙʝʛʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʚʝʙ-ʩʘʡʪʳ ʜʝʧ ᴇʟʘʨʘ ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩץʘʥ ʞᴅʥʝ ʞʘʣʧʳ 

ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʥʝʛʽʟʜʝ ʙʝʣʛʽʣʽ ʙʽʨ ײץʨʳʣʳʤסʘ ʪʦʧʪʘʩʪʳʨʳʣסʘʥ ʚʝʙ-ʙʝʪʪʝʨ 

ʞʠʳʥʪʳסʳ ʪװʩʽʥʜʽʨʽʣʝʜʽ [131]. ɸʪʘʣסʘʥ ʘʥʳץʪʘʤʘʣʘʨʜʘʥ ʙʘʡץʘʫסʘ ʙʦʣʘʪʳʥʜʘʡ, 

ʙʽʣʽʤ ʙʝʨʫ ʚʝʙ-ʩʘʡʪʳ ʢᴅʜʽʤʛʽ ʘץʧʘʨʘʪʪʳץ ʩʘʡʪʪʘʥ ʩʘʧʘʣʳ ʝʨʝʢʰʝʣʝʥʝʜʽ: ʦʥʳש 

ʙʘʩʪʳ ʤʘץʩʘʪʳ - ʞʘʡ סʘʥʘ ʘץʧʘʨʘʪ ʙʝʨʫ ʝʤʝʩ, ʦץʫ-ʪʘʥʳʤʜʳץ ץʳʟʤʝʪʪʽ 

 ʘ ʜʝʛʝʥסʫץʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʦ ץʪʘʥʳʤʜʳ שʫʰʳʣʘʨʜʳץʡʳʤʜʘʩʪʳʨʫ, ʦײ

ʳʥʪʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʞʽʢʪʝʣʫʽʥʝ ץʘʪʳʩʪʳ ʊ.ɻ. ʇʫʥʠʥʘ ʤʳʥʘʜʘʡ ʥʝʛʽʟʛʽ 

ʪװʨʣʝʨʽʥ ʙᴇʣʽʧ ʢᴇʨʩʝʪʝʜʽ: ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʩʘʡʪʪʘʨʳ, סʳʣʳʤʠ ʟʝʨʪʪʝʫ 

ʩʘʡʪʪʘʨʳ, ʘʥʳץʪʘʤʘʣʳץ ʩʠʧʘʪʪʘסʳ ʩʘʡʪʪʘʨ, ʙᴅʩʝʢʝʣʝʩʪʽʢ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ 

ʠʥʪʝʨʥʝʪ-ʞʦʙʘʣʘʨ ʩʘʡʪʪʘʨʳ, ץʘʰʳץʪʘʥ ʦץʳʪʫ ʩʘʡʪʪʘʨʳ, ʤᴅʜʝʥʠ-ʘסʘʨʪʫ 

ʘץʧʘʨʘʪʳʥ ʪʘʨʘʪʫסʘ ʘʨʥʘʣסʘʥ ʩʘʡʪʪʘʨ, ʚʠʨʪʫʘʣʜʳ ᴅʜʽʩʪʝʤʝʣʽʢ ʙʽʨʣʝʩʪʽʢʪʝʨ 

ʩʘʡʪʪʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʢʝשʝʩʪʽʢ ʩʠʧʘʪʪʘסʳ ʩʘʡʪʪʘʨ [132]. 

 ʤʦʜʝʣʽ ץʘʥ ʪʝʦʨʠʷʣʳסʞʘʣʧʳʣʘʥ שʫ ʚʝʙ-ʨʝʩʫʨʩʳʥʳץʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʝ ʦנ

 ʤʳʩײʘʥʜʳ ʞץץʪʦʣʳ שʣ ʤʦʜʝʣʴʛʝ ʩᴅʡʢʝʩ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳײʘʥ. ɹסʩʳʥʳʣײ

ʽʩʪʝʫʽ װʰʽʥ ʤʳʥʘʜʘʡ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʙʦʣʫʳ ʤʽʥʜʝʪʪʽ: ʦץʳʪʫʜʳש ʤʘץʩʘʪʪʘʨʳ; 

ʦץʳʪʫ ʤʘʟʤײʥʳ; ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ; ʦץʳʪʫʜʳײ שʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʥʳʩʘʥʜʘʨʳ; 

ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʩʽ; ʵʣʝʤʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ; 

ʢװʪʽʣʝʪʽʥ ʦץʳʪʫ ʥᴅʪʠʞʝʣʝʨʽ [133]. ʄʦʥʠʪʦʨʠʥʛ ʞװʡʝʩʽʥʩʽʟ ʦץʫ ʚʝʙ-ʨʝʩʫʨʩʳ ʪʝʢ 

çʪʘʥʳʩʪʳʨʫè ץʳʟʤʝʪʽʥ סʘʥʘ ʘʪץʘʨʳʧ, ʵʣʝʢʪʨʦʥʜʳץ ʘʥʳץʪʘʤʘʣʳץץʘ ʘʡʥʘʣʳʧ 

 ʘʥʘ ʩʘʡʪס ʜʘʡʜʘסʘʥ ʞʘסʡʝʩʽ ʙʦʣװʳʣʘʫ ʞץʘʣʘʜʳ. ʄʦʥʠʪʦʨʠʥʛ ʞᴅʥʝ ʙʘץ

ʪʦʣʳץץʘʥʜʳ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ ʤᴅʨʪʝʙʝʩʽʥʝ ʠʝ ʙʦʣʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʨʝʪʽʥʜʝ ʤʳʥʘʜʘʡ ᴇʣʰʝʤʜʝʨ 
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ʙᴇʣʽʥʝʜʽ: ʤʘʟʤײʥʜʳץ ʩʠʧʘʪʪʘʤʘ ï ʙʘʨʣʳץ ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʛʨʘʬʠʢʘʣʳץ 

ʵʣʝʤʝʥʪʪʝʨʜʽש ʙʽʣʽʤʜʽʢ ʙʽʨʣʽʛʽ; ʜʠʟʘʡʥʜʳץ ʩʠʧʘʪʪʘʤʘ ï ʛʨʘʬʠʢʘʣʳץ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʤʘץʩʘʪץʘ ʩʘʡ ײʡʳʤʜʘʩʪʳʨʫ; ʪʝʭʥʠʢʘʣʳץ ʞװʟʝʛʝ ʘʩʳʨʳʣʫ ï

ʧʘʡʜʘʣʘʥʫʰʳסʘ ʘץʧʘʨʘʪ ʞʝʪʢʽʟʫ װʰʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʳץ 

ᴇʥʽʤʜʝʨʜʽ ʢʽʨʽʢʪʽʨʫ; ʧʘʡʜʘʣʘʥʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ ï ʩʘʡʪʪʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ 

ʪʘʨʘʧʳʥʘʥ ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽʥ ʩʠʧʘʪʪʘʡʪʳʥ ᴇʣʰʝʤʜʝʨ. 

ɹʽʣʽʤ ʙʝʨʫ ʤʽʥʜʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʩʘʡʪʪʘʨ ʪᴇʨʪ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ: 

 ʦʣ ʞʝʪʢʽʟʫʜʽץ ʽʥʝʥ ʞᴅʥʝ ʩʘʧʘʣʳשʦʣʜʘ ʙʘʨ ʙʽʣʽʤ ʙʝʨʫ ᴇʥʽʤʜʝʨʽʥʝ ʢʝפ .1

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʩʘʡʪʪʘʨץ

2. ʀʥʥʦʚʘʮʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ᴇʥʽʤʜʝʨʽʥ ʞʘʩʘʫʜʳ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ ʩʘʡʪʪʘʨ; 

3. ʆץʫ װʜʝʨʽʩʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳװ שʣʛʽʣʽʢ ʥʳʩʘʥʜʘʨʳʥ ʞʳʣʞʳʪʫסʘ 

ʩʝʧʪʝʩʝʪʽʥ ʩʘʡʪʪʘʨ. 

4. ʆץʫ װʜʝʨʽʩʽʥʽש ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽʥ ʞװʟʝʛʝ ʘʩʳʨʘʪʳʥ 

ʩʘʡʪʪʘʨ. 

ɺ.ɽ. ʐʘʤʳʢʘʝʚʘʥʳש ʝשʙʝʛʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʚʝʙ-ʩʘʡʪʳʥ ʞʘʩʘʫʜʳש 

ʪײʞʳʨʳʤʜʘʤʘʩʳ ʝʢʽ ʥʝʛʽʟʛʽ ʢʝʟʝשʜʽ ץʘʤʪʠʪʳʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɹʽʨʽʥʰʽ ï ᴅʜʽʩʥʘʤʘʣʳץ ʢʝʟʝש: ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʪʳש ʠʜʝʷʩʳʥ, ʤʘץʩʘʪʳʥ, 

ʤʽʥʜʝʪʪʝʨʽʥ ʞᴅʥʝ ʪʘץʳʨʳʙʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ. ɹײʣ ʢʝʟʝשʜʝ ʩʘʡʪʪʳש ʤʘʟʤײʥʳ 

ʙʣʦʢʪʘʨ ʤʝʥ ʙᴇʣʽʤʜʝʨʛʝ ʞʽʢʪʝʣʽʧ, ʘʪʘʫʳ ʤʝʥ ʣʦʛʦʪʠʧʽ ᴅʟʽʨʣʝʥʝʜʽ.  

ɽʢʽʥʰʽ ï ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢʝʟʝש: ʤʘʟʤײʥʜʳ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ (CMS) 

ʪʘשʜʘʫʜʘʥ ʙʘʩʪʘʣʘʜʳ. ʊʘʥʳʤʘʣ ʞװʡʝʣʝʨʛʝ Wordpress, Joomla ʞᴅʥʝ DataLife 

Engine ʞʘʪʘʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ, ʩʘʡʪ ʞʝʨʛʽʣʽʢʪʽ ʭʦʩʪʠʥʛʪʝ ʦʨʥʘʪʳʣʳʧ ʪʝʢʩʝʨʽʣʝʜʽ, 

ʘץʧʘʨʘʪʧʝʥ ʪʦʣʳץʪʳʨʳʣʘʜʳ, ʜʦʤʝʥʜʽʢ ʘʪʘʫ ʪʘשʜʘʣʳʧ, ʥʘץʪʳ ʭʦʩʪʠʥʛʢʝ 

ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʙʽʣʽʤ ʙʝʨʫ ʚʝʙ-ʩʘʡʪʳʥ ʞʘʩʘʫʜʳש ʢʝʟʝשʜʝʨʽ ʤʳʥʘʜʘʡ 

ʨʝʪʪʽʣʽʢʧʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ: ʩʘʡʪʪʳש ʤʘץʩʘʪʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ, ʪʘץʳʨʳʙʳ 

ʤʝʥ ʘʫʜʠʪʦʨʠʷʩʳʥ ʘʥʳץʪʘʫ; ʤʘʟʤײʥʜʳ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ʪʘשʜʘʫ; ʪʘץʳʨʳʧʪʘʤʘסʘ 

ʩʘʡ ʰʘʙʣʦʥʜʳ ʽʨʽʢʪʝʫ; ʩʘʡʪʪʳ ʞʝʨʛʽʣʽʢʪʽ ʭʦʩʪʠʥʛʪʝ ʦʨʥʘʪʫ; ʘץʧʘʨʘʪʧʝʥ 

ʪʦʣʳץʪʳʨʫ; ʩʝʨʚʠʩʪʝʨ ʤʝʥ ʦʧʮʠʷʣʘʨʜʳ ᴇשʜʝʫ; ʚʝʙ-ʩʝʨʚʝʨʛʝ ʦʨʥʘʣʘʩʪʳʨʫ; 

ʞײʤʳʩʳʥ ʪʝʢʩʝʨʫ, ʞᴇʥʜʝʫ, ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʫ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫ. 

ɿʝʨʪʪʝʫʣʝʨʜʝ ʚʝʙ-ʩʘʡʪʪʳ ʦץʳʪʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫʜʳש ʙʽʨץʘʪʘʨ 

ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʘʪʘʧ ʢᴇʨʩʝʪʽʣʝʜʽ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ץʘʰʳץʪʳץʪʘʥ 

ʦץʳʪʫʜʘ ʚʝʙ-ʩʘʡʪ ɾʆʆ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʳʥʘ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʤʝשʛʝʨʫʛʝ, ʘʣ 

ʦץʳʪʫʰʳʣʘʨסʘ ʙʽʣʽʤʜʽ ʙʘץʳʣʘʫסʘ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʠʣʣʶʩʪʨʘʪʠʚʪʽ ʞᴅʥʝ ʢᴇʨʥʝʢʽ 

ʪװʨʜʝ ײʩʳʥʫסʘ ʞʦʣ ʘʰʘʜʳ. ɺʝʙ-ʩʘʡʪ ʥʝʛʽʟʽʥʜʝʛʽ ʦץʳʪʫ ʤʳʥʘʜʘʡ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ 

 ,ʨʘʣʜʘʨʳײץ ʡʳʤʜʘʩʪʳʨʫ; ʤʫʣʴʪʠʤʝʜʠʘײ ʳʟʤʝʪʪʽץ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ: ʪʘʥʳʤʜʳץ

ʬʦʨʫʤʜʘʨ, ʯʘʪʪʘʨ ʞᴅʥʝ ʚʝʙʠʥʘʨʣʘʨ ʘʨץʳʣʳ ʢᴅʩʽʙʠ ץʘʨʳʤ-ץʘʪʳʥʘʩ 

ʞʘסʜʘʷʪʪʘʨʳʥ ʤʦʜʝʣʴʜʝʫ; ʘʣʳʥסʘʥ ʙʽʣʽʤʜʽ ʞʘשʘ ʞʘסʜʘʷʪʪʘʨʜʘ ץʦʣʜʘʥʫ; ʦץʳʪʫ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʘʚʪʦʤʘʪʪʳ ʙʘץʳʣʘʫ; ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ʞװʟʝʛʝ ʘʩʳʨʫ; 

ʰʳסʘʨʤʘʰʳʣʳץ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫ. 

ʆץʫ ʚʝʙ-ʨʝʩʫʨʩʳ ʜײʨʳʩ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʞʘסʜʘʡʜʘ ʦץʳʪʫʜʳש ʙʘʨʣʳץ ʜʝʨʣʽʢ 

ʧᴅʥʜʝʨʽʥʜʝ ʙʽʣʽʤʥʽש, ʰʳסʘʨʤʘʰʳʣʳץʪʳש ʞᴅʥʝ ᴇʟʽʥʜʽʢ ʜʘʤʫʜʳש ʜʝשʛʝʡʽʥ 

ʘʨʪʪʳʨʫסʘ ץʳʟʤʝʪ ʝʪʝʪʽʥ ץʫʘʪʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣסʘ ʘʡʥʘʣʘʜʳ. 

ɿʘʤʘʥʘʫʠ סʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʤʝʥ ʦʥʣʘʡʥ-ʢʫʨʩʪʘʨ 
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ʧʣʘʪʬʦʨʤʘʩʳ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ ʪʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳʥʳש ʥʝʛʽʟʛʽ ʥʘʟʘʨʳ ï ʘʣʫʘʥ ʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ ʤʘʪʝʨʠʘʣʜʘʨʳ 

ʤʝʥ ʨʝʩʫʨʩʪʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʦʣʩʘ, ʦʥʣʘʡʥ-ʢʫʨʩ 

ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʙʝʡʥʝʜᴅʨʽʩʪʝʨ, ʪʘʧʩʳʨʤʘʣʘʨ, ʪʝʩʪʪʝʨ ʞᴅʥʝ ʩʝʨʪʠʬʠʢʘʪʪʘʫʜʳ 

 ʘʪʘʨץ ʘʥ. ʇʣʘʪʬʦʨʤʘʣʘʨ ʩʦʥʳʤʝʥסʳʪʪʘʣסʘ ʙʘסʫץʘʥ ʦסʨʳʣʳʤʜʘʣײץ ʘʤʪʠʪʳʥץ

ʙʽʣʽʤʜʽ ʙʘץʳʣʘʫ, ʧʨʦʛʨʝʩʪʽ ץʘʜʘסʘʣʘʫ ʞᴅʥʝ ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ײʡʳʤʜʘʩʪʳʨʫ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ײʩʳʥʘʜʳ. 

ɾʦסʘʨʳʜʘ ʙʘʷʥʜʘʣסʘʥʜʘʨʜʳש ʥʝʛʽʟʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʚʝʙ-ʩʘʡʪʳʥʳש ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ ʦץʳʪʫʜʘ ץʦʣʜʘʥʳʣʫʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʣʛʝʥ 

ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʘʪʪʳ ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳʥʳש ᴅʟʽʨʣʝʥʫʽ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ʧʝʥ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʠʛʝʨʪʫʜʝ ʪʠʽʤʜʽ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ 

 ʪʘʥ ʪʳʩץʙʝʣʩʝʥʜʽʣʽʢʪʽ ʘʨʪʪʳʨʳʧ, ʩʘʙʘ ץʫ-ʪʘʥʳʤʜʳץʤʢʽʥ: ʦʣ ʦװʘʨʘʩʪʳʨʳʣʫʳ ʤץ

ʫʘץʳʪʪʘ ʜʘ ʙʽʣʽʤʜʽ ᴇʟ ʙʝʪʽʤʝʥ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʘʰʘʜʳ. 

çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʘʪʪʳ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽʥʽש 

ʤסײʘʣʽʤʜʝʨʽʥ ʪʘשʜʘʫ ʙʦʡʳʥʰʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘסʳʪʳʥʜʘסʳ ʩʘʙʘץʪʘʨʜʳ 

ʞװʨʛʽʟʫʛʝ ʢᴅʩʽʙʠ ʪײʨסʳʜʘʥ ʜʘʡʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥ ʨʝʪʽʥʜʝ 

ʩʠʧʘʪʪʘʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ 

ʪʝʢ ײʩʳʥʫʤʝʥ ʰʝʢʪʝʣʽʧ ץʘʣʤʘʡ, ʦʥʳ ʟʘʤʘʥʘʫʠ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʘʨץʳʣʳ 

ʧʨʘʢʪʠʢʘʜʘ ʞװʟʝʛʝ ʘʩʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ʆʩʳ ʤʘץʩʘʪʪʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʘʪʪʳ ʘʚʪʦʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ 

ᴅʟʽʨʣʝʥʜʽ (פʦʩʳʤʰʘ נ). ɸʪʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥ ʞʘʩʘʫʜʘ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʮʠʬʨʣʳץ ʜʠʜʘʢʪʠʢʘ ץʘסʠʜʘʣʘʨʳ ʙʘʩʰʳʣʳץץʘ 

ʘʣʳʥʜʳ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʘʪʘʫʳ ï çɹʘʣʜʳʨסʘʥè ʩᴇʟʽʥʝʥ ʘʣʳʥסʘʥ, ʙײʣ ץʘʟʘץ 

ʪʽʣʽʥʜʝ ʞʘʩ ᴇʩʢʽʥ ʤʘסʳʥʘʩʳʥ ʙʽʣʜʽʨʝʜʽ ʞᴅʥʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש 

ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʩᴅʡʢʝʩ ʪʘשʜʘʣסʘʥ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʘ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʽʨʽʢʪʝʫʜʝ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ 

ʩᴅʡʢʝʩʪʽʢ, ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ʣʘʡʳץʪʳʣʳץ ʞᴅʥʝ ײʣʪʪʳץ ʤʘʟʤײʥסʘ ʥʝʛʽʟʜʝʣʛʝʥʜʽʢ 

 ʥʝʛʽʟʛʽ ᴇʣʰʝʤʽ ʨʝʪʽʥʜʝ שʥʜʳ ʽʨʽʢʪʝʫʜʽײʘ ʘʣʳʥʜʳ. ʄʘʟʤץץʠʜʘʣʘʨʳ ʙʘʩʰʳʣʳסʘץ

 ץʘʨʪʫ ʤʠʥʠʩʪʨʣʽʛʽ ʙʝʢʽʪʢʝʥ çʎʠʬʨʣʳסʫ-ʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʆץʘʟʘפ

ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʽש ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞᴅʥʝ ʤᴅʜʝʥʠʝʪʢʝ ʩᴅʡʢʝʩʪʽʢ ץʘסʠʜʘʩʳ ʘʣʳʥʜʳ. ɹʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳʥʳײץ שʨʳʣʳʤʳ çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʳʥʳש ʤʘʟʤײʥʳʥʘ 

ʩᴅʡʢʝʩ 4 ʪʘʨʘʫʜʘʥ ʪײʨʘʜʳ. ᴄʨ ʪʘץʳʨʳʧ ʤʘʟʤײʥʳʥʘ ʩʘʡ ʙʝʡʥʝʜᴅʨʽʩʪʝʨ, ʢʝʰʝʥʜʽ 

ʪʘʧʩʳʨʤʘʣʘʨ, ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ʞᴅʥʝ ʞʦʙʘʣʳץ ʞײʤʳʩʪʘʨ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ 

ʙʘסʘʣʘʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ץʘʟʘץ ʪʽʣʽʥʜʝ ʦץʳʪʫסʘ 

ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʳש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽ ʙʘʡץʘʣʘʜʳ: ʦʥʣʘʡʥ 

ʩʠʤʫʣʷʪʦʨʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘסʘʣʘʫ 

ʤʦʜʫʣʴʜʝʨʽ ʙʘʨ ץʘʟʘץʪʽʣʜʽ ʩʘʡʪʪʘʨ ʙʦʣʤʘסʘʥ. ʆʩʳ ʦʣץʳʣʳץʪʳ ʞʦʶ ʤʘץʩʘʪʳʥʜʘ 

ᴅʟʽʨʣʝʥʛʝʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʤʝʢʪʝʧʪʝʛʽ ʙʘʨ ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ 

ʪᴇʨʪ ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʛʽʤʝʥ ᴇʟʛʝʰʝʣʝʥʝʜʽ: ʙʽʨʽʥʰʽʜʝʥ, ʙʘʨʣʳץ ʦץʫ ʤʘʟʤײʥʳ ץʘʟʘץ 

ʪʽʣʽʥʜʝ ײʩʳʥʳʣסʘʥ; ʝʢʽʥʰʽʜʝʥ, ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ʥʘץʪʳ ʞʘʙʜʳץʩʳʟ 
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ʙʘʡץʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ʝʥʛʽʟʽʣʛʝʥ; װʰʽʥʰʽʜʝʥ, ʦʡʳʥ 

ʵʣʝʤʝʥʪʪʝʨʽ ʤʝʥ ʜʝשʛʝʡʣʽʢ ʞװʡʝʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ 

 ʪʘʡʪʳʥץʛʝʡʽʥ ʞʝʜʝʣ ʘʥʳשʙʽʣʽʤ ʜʝ שʫʰʳʥʳץʘʥ; ʪᴇʨʪʽʥʰʽʜʝʥ, ʦסʘʤʪʳʣץ

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘסʘʣʘʫ ʤʦʜʫʣʽ ʽʩʢʝ ʘʩʳʨʳʣסʘʥ. 

ʆʩʳ ʤʘץʩʘʪʪʘ ʟʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ᴅʟʽʨʣʝʥʜʽ. ɸʪʘʣסʘʥ ʩʘʡʪ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʤʝשʛʝʨʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ 

ʦץʫ ʤʘʟʤײʥʳʥ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʘʨץʳʣʳ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. 

çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʳ ʞʘʩʘʣʳʥʜʳ. ʕʣʝʢʪʠʚʪʽ ʢʫʨʩʪʘ 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʤʝשʛʝʨʪʫʤʝʥ ץʘʪʘʨ, 

ʦʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ, ʮʠʬʨʣʳץ 

ʩʘʫʘʪʪʳʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʘʥʘʣʳ 

 ʘʨʘʩʪʳʨʳʣʘʜʳ. ɹʘʩʪʘʫʳʰץ ʳʪʳ ʨʝʪʽʥʜʝסʫ ʙʘץʳʟʜʳ ʦשʘʥ ʤʘסʳʪʪʘʣסʘ ʙʘסʦʣʜʘʥʫץ

ʙʽʣʽʤ ʙʝʨʫ ʜʝשʛʝʡʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʪʝʢ ʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʤʝʥ 

ʰʝʢʪʝʣʤʝʡ, ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ, ʟʝʨʪʪʝʫʰʽʣʽʢ 

ʜʘסʜʳʣʘʨʳʥ ʞᴅʥʝ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. ʆʩʳ ʪײʨסʳʜʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥʳש ʤʘשʳʟʜʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʳʧ 

ʦʪʳʨ. 

 ץʛʝʨʪʫʜʝ ʮʠʬʨʣʳשʥʳʥ ʪʠʽʤʜʽ ʤʝײʫ ʤʘʟʤץʡʝʩʽʥʜʝ ʦװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞפ

 ʙʽʣʽʤ ʙʝʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʘʨʪʳʧ ʢʝʣʝʜʽ. ʎʠʬʨʣʳץ ʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫײץ

ʨʝʩʫʨʩʪʘʨʳ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʢᴇʨʥʝʢʽ, ץʦʣʞʝʪʽʤʜʽ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ 

 ʘʪʳʩʫʳʥץ ʫ ᴅʨʝʢʝʪʽʥʝ ʙʝʣʩʝʥʜʽץʦ שʫʰʳʣʘʨʜʳץʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʦװʘ ʤסʩʳʥʫײ

 ʙʽʣʽʤ ʙʝʨʫ ץʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʮʠʬʨʣʳס ʳסʳʪʪʘסʣ ʙʘײʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹץ

ʩʘʡʪʪʪʘʨʳʥʳש ʦץʳʪʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥʳʥ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫ 

ʤʦʪʠʚʘʮʠʷʩʳʥ ʢװʰʝʡʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ.  

 ʪʨʘʥʩʬʦʨʤʘʮʠʷ ץᴇʟʛʝʨʽʩʪʝʨ ʤʝʥ ʮʠʬʨʣʳ ץʳ ʪʝʭʥʦʣʦʛʠʷʣʳסʘʤʜʘסʦפ

ʞʘסʜʘʡʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʨʪʝ ʞʘʩʪʘʥ ʦץʳʪʫ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש ʙʦʣʘʰʘץ ʢᴅʩʽʙʠ 

ʙʘסʜʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳץ 

 ʳʣʳץʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪ ʘʨ שʫʰʳʣʘʨʜʳץʦʣʜʘʥʫ, ᴅʩʽʨʝʩʝ, ʦץ ʨʘʣʜʘʨʜʳײץ

ʤʝשʛʝʨʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ [134]. ɹײʣ ʉ. ʇʝʡʧʝʨʪʪʽש ʢʦʥʩʪʨʫʢʮʠʦʥʠʟʤ ʪʝʦʨʠʷʩʳʥʜʘ 

ʥʝʛʽʟʜʝʣʛʝʥ, ʷסʥʠ ʦץʫʰʳʣʘʨ ʙʽʣʽʤʜʽ ʜʘʡʳʥ ʢװʡʽʥʜʝ ץʘʙʳʣʜʘʤʘʡ, ʦʥʳ ᴇʟʜʝʨʽʥʽש 

ʽʩ-ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ײץʨʘʩʪʳʨʘʜʳ. ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ ʦץʳʪʫ ʙʘʣʘʣʘʨʜʳש ʝʩʝʧʪʽʢ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ 

ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʟʝʨʪʪʝʫʣʝʨʜʝ ʜᴅʣʝʣʜʝʥʛʝʥ. 

 ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʦץʫ ʤʘʟʤײʥʳʥ ʞװʡʝʣʽ ײʡʳʤʜʘʩʪʳʨʳʧ, ʪʝʦʨʠʷ 

ʤʝʥ ʧʨʘʢʪʠʢʘʥʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳʥ 

 ʳʪʫ ʧʨʦʮʝʩʽʥץʥʜʘʡ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨ rʦײʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. ʄץ ʦʣʜʘʥʫץ

 ʞʝʢʝ שʫʰʳʣʘʨʜʳץʛʝʨʫʛʝ ʞᴅʥʝ ʦשʽʤʝʥ ʤʝשʢʝʟʝ-שʘ, ʙʽʣʽʤʜʽ ʢʝʟʝסʨʳʣʳʤʜʘʫײץ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʦץʳʪʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɿʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ײʩʳʥʳʣסʘʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ סʳʣʳʤʠ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʪײʨסʳʜʘʥ ʞװʡʝʣʝʥʛʝʥ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʮʠʬʨʣʳץ ʨʝʩʫʨʩ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʉʘʡʪʪʳ ᴅʟʽʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, 
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ʦץʫʰʳʣʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʩʠʧʘʪʪʘʨʳ ʞᴅʥʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ʪʘʣʘʧʪʘʨʳ ʝʩʢʝʨʽʣʜʽ.  ʉʘʡʪ ʤʘʟʤײʥʳ 

ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʙʝʡʽʤʜʝʣʽʧ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʢᴇʨʥʝʢʽ 

ᴅʨʽ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ ײʩʳʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ 

ʘʨʥʘʣסʘʥ ʢᴇʧʪʝʛʝʥ ʩʘʡʪʪʘʨ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʨ ʰʝʪʝʣ ʪʽʣʽʥʜʝ 

 ʩʽʥʫʽװʪ ץʦʣʘʨʜʳ ʪʦʣʳ שʫʰʳʣʘʨʳʥʳץʪʘʥ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʩʳʥʳʣʘʪʳʥʜʳײ

 ʘʪʳʩʪʳץ ʘסʘʥè ʩʘʡʪʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘסʳʟʘʜʳ. ɸʣ çʈʦʙʦ-ɹʘʣʜʳʨסʪʫ ץʠʳʥʜʳץ

ʥʝʛʽʟʛʽ סײʳʤʜʘʨ, ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʪװʩʽʥʜʽʨʤʝʣʝʨ ץʘʟʘץ ʪʽʣʽʥʜʝ ʙʝʨʽʣʽʧ, 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞʝשʽʣ ץʘʙʳʣʜʘʫʳʥʘ ʞᴅʥʝ ʤʘʟʤײʥʳʥ ʩʘʥʘʣʳ 

ʤʝשʛʝʨʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳ. 

ʉʘʡʪ ʤʘʟʤײʥʳʥʜʘ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ץʘʪʘʨ ʙʝʡʥʝʩʘʙʘץʪʘʨ, 

ʘʥʠʤʘʮʠʷʣʳץ ʪװʩʽʥʜʽʨʤʝʣʝʨ, ʩʫʨʝʪʪʝʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʤʦʜʝʣʴʜʝʨ, ʪᴅʞʽʨʠʙʝʣʽʢ 

ʞײʤʳʩʪʘʨ, ʜʝשʛʝʡʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʞᴅʥʝ ʪװʨʣʽ ʞʘʪʪʳסʫʣʘʨ ץʘʤʪʳʣסʘʥ. ʆץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳ ץʳʩץʘ ᴅʨʽ ʪװʩʽʥʽʢʪʽ ʪװʨʜʝ ײʩʳʥʳʣʳʧ, ʢװʨʜʝʣʽ סײʳʤʜʘʨ ʢᴇʨʥʝʢʽʣʽʢ 

ʧʝʥ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʉʘʡʪ ײץʨʳʣʳʤʳʥʜʘ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ ʤʝʥ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣסʘʥ. ʄײʥʜʘʡ ʤʘʟʤײʥ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʤʝשʛʝʨʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʄʳʩʘʣʳ, ʦץʫʰʳʣʘʨ 

ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ʤʦʜʝʣʴʜʝʧ, ʩʝʥʩʦʨʣʘʨʜʳץ שʳʟʤʝʪʽʥ ʙʘץʳʣʘʧ, ץʘʨʘʧʘʡʳʤ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ᴅʨʝʢʝʪʪʝʨʽʥ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘ ʘʣʘʜʳ. 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʩʘʡʪʳʥʳש ʤʘשʳʟʜʳ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש ʙʽʨʽ ï ʦʥʳש 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʩʠʧʘʪʪʘ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ. ʆץʫʰʳ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʘץʧʘʨʘʪʧʝʥ 

ʪʘʥʳʩʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ ᴇʟ ץʘʨץʳʥʳʤʝʥ ʦʨʳʥʜʘʧ, 

ʙʝʡʥʝʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʘʡʪʘ ץʘʨʘʧ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʞʘʪʪʳסʫʣʘʨ ʘʨץʳʣʳ ᴇʟ ʙʽʣʽʤʽʥ 

ʪʝʢʩʝʨʝ ʘʣʘʜʳ. ʄײʥʜʘʡ ʤװʤʢʽʥʜʽʢ ʦץʫʰʳʣʘʨʜʳש ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ 

ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʝʩʝʧʪʽʢ ʦʡʣʘʫʳʥ, ʣʦʛʠʢʘʣʳץ ʧʘʡʳʤʜʘʫʳʥ 

ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʉʘʡʪ ʤʘʟʤײʥʳʥʜʘ ײʣʪʪʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽץ שʘʤʪʳʣʫʳ ʜʘ ʤʘשʳʟʜʳ ʦʨʳʥ 

ʘʣʘʜʳ. ʊʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʤʳʩʘʣʜʘʨ ʦץʫʰʳʣʘʨʜʳש ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽʤʝʥ, ץʘʟʘץ 

ʭʘʣץʳʥʳײ שʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨʳʤʝʥ ʞᴅʥʝ ʤᴅʜʝʥʠ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʳʣʘ ײʩʳʥʳʣסʘʥ [135]. ɹײʣ ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ʜʝʛʝʥ 

 ʥʳʥ ᴇʟײʤʘʟʤ שʫ ʤʘʪʝʨʠʘʣʳʥʳץʦʡʤʘʡ, ʦץ ʘʥʘץ ʳʥ ʘʨʪʪʳʨʳʧסʫʰʳʣʳסʳʟʳץ

ʪᴅʞʽʨʠʙʝʩʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ץʘʙʳʣʜʘʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʘʡʪʪʘ ʜʝשʛʝʡʣʽʢ 

ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ץʘʨʘʩʪʳʨʳʣʳʧ, ʦץʫ ʤʘʪʝʨʠʘʣʳ ʦץʫʰʳʣʘʨʜʳש ʜʘʡʳʥʜʳץ 

ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ ʙʽʨʪʽʥʜʝʧ ʢװʨʜʝʣʝʥʽʧ ʦʪʳʨʘʜʳ. ɸʣסʘʰץʳ ʜʝשʛʝʡʣʝʨʜʝ 

 ʜʝʨʜʝשʩʳʥʳʣʩʘ, ʢʝʡʽʥʛʽ ʢʝʟʝײ ʘʣʳʩ ʘʣʛʦʨʠʪʤʜʝʨʽסʦʟץ ʘʨʘʧʘʡʳʤ ᴅʨʝʢʝʪʪʝʨ ʤʝʥץ

ʢװʨʜʝʣʽʨʝʢ ʧʨʦʛʨʘʤʤʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽ ʤʝʥ ʣʦʛʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʨʽʣʝʜʽ. 

ʄײʥʜʘʡ ײץʨʳʣʳʤ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʙʽʨʽʟʜʽ ᴅʨʽ ʞװʡʝʣʽ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʞʘʩʘʡʜʳ. 

 çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ץʘʟʘץ ʪʽʣʽʥʜʝ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ, ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ 

ʙʝʡʽʤʜʝʣʛʝʥ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ײʣʪʪʳץ ʤʘʟʤײʥʤʝʥ ʪʦʣʳץʪʳʨʳʣסʘʥ ʮʠʬʨʣʳץ 
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ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʘʡʪ ʤʘʟʤײʥʳʥʜʘ ʪʝʦʨʠʷʣʳץ 

ʤʘʪʝʨʠʘʣʜʘʨ, ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʞʘʪʪʳסʫʣʘʨ, 

ʙʝʡʥʝʩʘʙʘץʪʘʨ ʞᴅʥʝ ʙʘסʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘ ײʩʳʥʳʣʳʧ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʪײʪʘʩ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʩʘʡʪ ʤסײʘʣʽʤʛʝ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞװʡʝʣʽ ײʡʳʤʜʘʩʪʳʨʫסʘ, 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪʠʽʤʜʽ ײʩʳʥʫסʘ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥ 

ʙʘץʳʣʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ï ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ, 

ʦץʫ ʤʘʟʤײʥʳ ʤʝʥ ʦץʳʪʫ ᴅʨʝʢʝʪʪʝʨʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʘʡʪ ʦץʫʰʳʣʘʨסʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʤʝשʛʝʨʫʤʝʥ ץʘʪʘʨ, ʦʥʳ 

ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʘʜʳ. 5-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʩʘʡʪʪʳ ʦץʳʪʫ 

ʤʘʟʤײʥʳʥ ʪʝʢ ײʩʳʥʫʰʳ ײץʨʘʣ ʝʤʝʩ, ʦץʳʪʫ ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʰʳ ʞװʡʝ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 

 
 

ʉʫʨʝʪ 5 -  çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ 

 

ʉʘʡʪ ʝש ʘʣʜʳʤʝʥ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥʜʳץʪʘʥ, ʦʥʳ 

ᴅʟʽʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ץʘʙʳʣʜʘʫ ʜʝשʛʝʡʽ, 

 ʘʪʘʫʳ שʤʢʽʥʜʽʢʪʝʨʽ ʝʩʢʝʨʽʣʜʽ. ʉʘʡʪʪʳװʤ ץʪʘʨʳ ʤʝʥ ʪʘʥʳʤʜʳץʫʰʳʣʳסʳʟʳץ

çʙʘʣʜʳʨסʘʥè סײʳʤʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʪʘשʜʘʣʳʧ, ʦʥʳש ʤʘʟʤײʥʳ ʤʝʥ ײʩʳʥʳʣʫ 

ʬʦʨʤʘʩʳ ʢʽʰʽ ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʜʽ. ɹײʣ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥʝ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ 

ʞᴅʥʝ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞʝשʽʣ ץʘʙʳʣʜʘʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʪʝʢ ʦץʫʰʳʣʘʨסʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ 

ʙʽʨʛʝ ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽ ʤסײʘʣʽʤʜʝʨʽʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʘסʳʪʳʥʜʘסʳ ʩʘʙʘץʪʘʨʜʳ 

 ʫץʘʣʽʤʛʝ ʦסײʘʥ. ʉʘʡʪ ʤסʳʪʪʘʣסʦʣʜʘʫ ʢᴇʨʩʝʪʫʛʝ ʙʘץ ʡʳʤʜʘʩʪʳʨʫʜʘ ᴅʜʽʩʪʝʤʝʣʽʢײ

ʧʨʦʮʝʩʽʥ ʞʦʩʧʘʨʣʘʫסʘ, ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʙʘץʳʣʘʫסʘ ʞᴅʥʝ 

ʦץʳʪʫʜʳ ʜʘʨʘʣʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɿʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè 

ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʳʥʳש ʤʘʟʤײʥʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʦʩʳ ʢʫʨʩ ʙʦʡʳʥʰʘ 
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ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ʤʝשʛʝʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. ʉʘʡʪ ʙʘʩʪʘʫʳʰ 

ʤʝʢʪʝʧʪʝʛʽ çʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʧᴅʥʽʥʽש ʤʘʟʤײʥʳʤʝʥ ʢʽʨʽʢʪʽʨʽʣʽʧ, ʧᴅʥʘʨʘʣʳץ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʞʦʣ ʘʰʘʜʳ. 

ʉʘʡʪʪʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ 

ʦץʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʧʝʥ ײʰʪʘʩʪʳʨʫ, ʦʣʘʨʜʳש 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫ ʞᴅʥʝ ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ ʩʘʡʪʪʘ ʦץʫ ʤʘʟʤײʥʳ ʞװʡʝʣʽ ʪװʨʜʝ 

 .ʘʥסʜʘʡ ʞʘʩʘʣסʛʝʨʫʛʝ ʞʘשʨʳʣʳʤʜʘʣʳʧ, ʙʽʣʽʤʜʽ ʙʽʨʪʽʥʜʝʧ ʤʝײץ

ɾʘʣʧʳ ʘʣסʘʥʜʘ, çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦrץʪʫʜʘ ʤʘʟʤײʥ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʞᴅʥʝ ʦץʳʪʫ ᴅʨʝʢʝʪʪʝʨʽʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʪײʪʘʩ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞװʡʝ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʦץʫ ʧʨʦʮʝʩʽʥ 

 ,ʤʢʽʥʜʽʢ ʙʝʨʽʧװʘ ʤסʟʝʛʝ ʘʩʳʨʫװʘ ʬʦʨʤʘʣʘʨʳʥ ʞשʞʘ שʡʳʤʜʘʩʪʳʨʫʜʳײ

ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽ ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

 çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ʦʥʳש ʥʝʛʽʟʛʽ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʪʘʣʜʘʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʪʦʣʳץ ʪװʩʽʥʫ װʰʽʥ 

ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʢʫʨʩʳʥʳש ʤʘʟʤײʥʳʥʘ 

ʩᴅʡʢʝʩ ײץʨʳʣʳʤʜʘʣʳʧ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ʤʝשʛʝʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ 

ʞװʡʝʣʽ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳ ʨʝʪʽʥʜʝ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ. ɹʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳʥʳײץ שʨʳʣʳʤʳ ʙʽʨʥʝʰʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʦץʫ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʝʥ ʪײʨʘʜʳ 

ʞᴅʥʝ ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʽש ʙʝʣʛʽʣʽ ʙʽʨ ʢʝʟʝשʽʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳײץ שʨʘʤʳʥʘ ʙʝʡʥʝʜᴅʨʽʩʪʝʨ, ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ʤᴅʪʽʥʜʝʨʽ 

(ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ), ʮʠʬʨʣʳץ ʞײʤʳʩ ʜᴅʧʪʝʨʽ ʩʠʧʘʪʳʥʜʘסʳ ʪʘʧʩʳʨʤʘʣʘʨ, 

ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘסʘʣʘʫ ʞװʡʝʩʽ ʢʽʨʝʜʽ. ɸʪʘʣסʘʥ 

ʢʦʤʧʦʥʝʥʪʪʝʨ ᴇʟʘʨʘ ʣʦʛʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʘ ײʩʳʥʳʣʳʧ, ʦץʫʰʳʥʳש ʪʝʦʨʠʷʣʳץ 

ʙʽʣʽʤʜʽ ʤʝשʛʝʨʫʽʥʝʥ ʙʘʩʪʘʧ, ʦʥʳ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʪʝ ץʦʣʜʘʥʫסʘ ʜʝʡʽʥʛʽ ʪʦʣʳץ 

ʦץʫ ʮʠʢʣʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳײץ שʨʳʣʳʤʳʥʳש ʝʨʝʢʰʝʣʽʛʽ ï ʦץʫ ʤʘʟʤײʥʳʥʳש ʙʽʨʽʟʜʽ 

ʞᴅʥʝ ʢʝʟʝשʜʽʢ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ. ᴄʨʙʽʨ ʪʘץʳʨʳʧ ʙʽʨʥʝʰʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ 

ʵʣʝʤʝʥʪʪʝʨ ʘʨץʳʣʳ ײʩʳʥʳʣʘʜʳ: ʘʣʜʳʤʝʥ ʦץʫ ʤʘʪʝʨʠʘʣʳ ʙʝʡʥʝʜᴅʨʽʩ ʘʨץʳʣʳ 

ʪʘʥʳʩʪʳʨʳʣʘʜʳ, ʢʝʡʽʥ ʵʣʝʢʪʨʦʥʜʳ ʤᴅʪʽʥʜʝʨ ʘʨץʳʣʳ ʪʝʨʝשʜʝʪʽʣʝʜʽ, ʦʜʘʥ ʢʝʡʽʥ 

ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ʘʨץʳʣʳ ʙʝʢʽʪʽʣʝʜʽ ʞᴅʥʝ ʩʦשʳʥʜʘ ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨʜʘ 

ʧʨʘʢʪʠʢʘʣʳץ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɹײʣ ײץʨʳʣʳʤ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʽ 

ʙʽʨʪʽʥʜʝʧ ʤʝשʛʝʨʫʽʥʝ ʞᴅʥʝ ʦʥʳ ʩʘʥʘʣʳ ʪװʨʜʝ ץʦʣʜʘʥʫʳʥʘ ʙʦʣʘʜʳ. 

ɹʝʡʥʝʜᴅʨʽʩʪʝʨ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש ʙʘʩʪʘʧץʳ ʪʘʥʳʩʪʳʨʫ ʢʝʟʝשʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ ʞᴅʥʝ ʞʘשʘ ʪʘץʳʨʳʧʪʳ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʪװʩʽʥʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. ʕʣʝʢʪʨʦʥʜʳ 

ʦץʫ ʤᴅʪʽʥʜʝʨʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ סײʳʤʜʘʨʳʥ ʞװʡʝʣʽ ʪװʨʜʝ ײʩʳʥʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʽʧ, ʦץʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʎʠʬʨʣʳץ ʞײʤʳʩ 

ʜᴅʧʪʝʨʽ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʪʳʥ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ʙʽʣʽʤʜʽ ʙʝʢʽʪʫʛʝ ʞᴅʥʝ 

ʣʦʛʠʢʘʣʳץ, ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʆʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ 

ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʫסʘ ʞʘסʜʘʡ ʞʘʩʘʧ, ʦץʫʰʳʣʘʨʜʳש 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ɸʣ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘסʘʣʘʫ ʞװʡʝʩʽ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʞʝʜʝʣ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ 
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ʢʝʨʽ ʙʘʡʣʘʥʳʩ ײʡʳʤʜʘʩʪʳʨʘʜʳ. 

ʆʩʳ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥ ʪײʪʘʩ ʞװʡʝ ʨʝʪʽʥʜʝ 

 ʥʳ ʪʝʢ ʞʝʢʝ ʵʣʝʤʝʥʪʪʝʨײʫ ʤʘʟʤץʥʠ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘ ʦסʡʳʤʜʘʩʪʳʨʘʜʳ. ʗײ

ʞʠʳʥʪʳסʳ ʨʝʪʽʥʜʝ ʝʤʝʩ, ᴇʟʘʨʘ ʪʦʣʳץʪʳʨʘʪʳʥ ʞᴅʥʝ ʙʽʨ-ʙʽʨʽʤʝʥ ʩʘʙʘץʪʘʩץʘʥ 

 ʫ ᴅʨʝʢʝʪʽʥץʦ שʫʰʳʣʘʨʜʳץʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʦײʘʨʘʩʪʳʨʳʣʘʜʳ. ɹץ ʨʳʣʳʤ ʨʝʪʽʥʜʝײץ

ʙʝʣʩʝʥʜʽ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ 

ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ײץʨʳʣʳʤʳʥʜʘ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש ʢװʨʜʝʣʽʣʽʛʽ ʙʽʨʪʽʥʜʝʧ 

ʘʨʪʳʧ, çץʘʨʘʧʘʡʳʤʥʘʥ ʢװʨʜʝʣʽʛʝ ץʘʨʘʡè ץʘסʠʜʘʪʳ ʩʘץʪʘʣʘʜʳ. ɹײʣ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʙʽʣʽʤʜʽ ʪʠʽʤʜʽ ʤʝשʛʝʨʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥʝ ʞװʡʝʣʽ ʪװʨʜʝ ʙʝʡʽʤʜʝʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ᴅʨʙʽʨ ײץʨʳʣʳʤʜʳץ ʢʦʤʧʦʥʝʥʪʽʥ ʞʝʢʝ ץʘʨʘʩʪʳʨʳʧ, 

ʦʣʘʨʜʳש ʜʠʜʘʢʪʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʦץʳʪʫʜʘסʳ ʨᴇʣʽʥ ʪʘʣʜʘʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʳʥʜʘʡʜʳ. 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳײץ שʨʳʣʳʤʳʥʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ 

ᴅʨʙʽʨ ʢʦʤʧʦʥʝʥʪ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʙʝʣʛʽʣʽ ʙʽʨ ʜʠʜʘʢʪʠʢʘʣʳץ ץʳʟʤʝʪ ʘʪץʘʨʘʜʳ 

ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ.  

ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʦʣʘʨʜʳש ʤʘץʩʘʪʳ, ץʳʟʤʝʪʽ ʞᴅʥʝ 

ʜʘʤʳʪʘʪʳʥ ץʘʙʽʣʝʪʪʝʨʽ ʪײʨסʳʩʳʥʘʥ ʪʘʣʜʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʳש ʘʣסʘʰץʳ ʢʦʤʧʦʥʝʥʪʽ ï ʙʝʡʥʝʜᴅʨʽʩʪʝʨ. ɹʝʡʥʝʜᴅʨʽʩʪʝʨʜʽש 

ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʞʘשʘ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʪʘʥʳʩʪʳʨʫ ʞᴅʥʝ 

ʦץʫʰʳʣʘʨʜʳש ʪʘץʳʨʳʧץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ. ʆʣʘʨʜʳש 

 ,ʩʽʥʜʽʨʫװʨʜʝ ʪװʩʽʥʽʢʪʽ ʪװʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʪץ ʳʤʜʘʨʳʥסײ ʳʟʤʝʪʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘץ

ʢװʨʜʝʣʽ ʧʨʦʮʝʩʪʝʨʜʽ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳץ שʘʙʳʣʜʘʫʳʥ 

ʞʝשʽʣʜʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʝʡʥʝʜᴅʨʽʩʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʟʝʡʽʥʽʥ 

ʰʦסʳʨʣʘʥʜʳʨʫסʘ, ʢᴇʨʥʝʢʽ-ʙʝʡʥʝʣʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ 

ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ʂʝʣʝʩʽ ʢʦʤʧʦʥʝʥʪ ï ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ʤᴅʪʽʥʜʝʨʽ (ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ). ʆʥʳש 

ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʨʦʙʦʪʦʪʝʭʥʠʢʘסʘ ץʘʪʳʩʪʳ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʞװʡʝʣʽ ʪװʨʜʝ 

 ,ʩʳʥʫײ ʨʳʣʳʤʜʘʧײץ ʫ ʤʘʪʝʨʠʘʣʳʥץʳʟʤʝʪʽ ʦץ שʣ ʢʦʤʧʦʥʝʥʪʪʽײʘʣʳʧʪʘʩʪʳʨʫ. ɹץ

ʥʝʛʽʟʛʽ סײʳʤʜʘʨ ʤʝʥ ʟʘשʜʳʣʳץʪʘʨʜʳ ʪװʩʽʥʜʽʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʩʘʥʘʣʳ ʤʝשʛʝʨʫʛʝ 

ʞʘסʜʘʡ ʞʘʩʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʕʣʝʢʪʨʦʥʜʳ ʦץʫ ʤᴅʪʽʥʜʝʨʽ ʦץʫʰʳʣʘʨʜʳש ʦץʫ 

ʘץʧʘʨʘʪʳʥ ʪװʩʽʥʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ʝʩʪʝ ʩʘץʪʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʙʽʨʽ ï ʮʠʬʨʣʳץ ʞײʤʳʩ 

ʜᴅʧʪʝʨʽ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʪʳʥ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ. ʆʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï 

ʘʣʳʥסʘʥ ʙʽʣʽʤʜʽ ʙʝʢʽʪʫ ʞᴅʥʝ ʦʥʳ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʫ. ɹײʣ ʢʦʤʧʦʥʝʥʪʪʽש 

 ʫץʙʝʣʩʝʥʜʽ ʦ שʫʰʳʣʘʨʜʳץʳʣʳ ʦץʳ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨסʨʣʽ ʬʦʨʤʘʪʪʘװʳʟʤʝʪʽ ᴅʨʪץ

ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫ, ʙʽʣʽʤʜʽ ʪʝʢʩʝʨʫ ʞᴅʥʝ ץʘʪʝʣʝʨʜʽ ʘʥʳץʪʘʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʊʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ, ʘʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ, ʩʦʥʜʘʡ-ʘץ ʘץʧʘʨʘʪʪʳ ᴅʨʪװʨʣʽ ʬʦʨʤʘʜʘ ᴇשʜʝʫ 

 .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ ʘʙʽʣʝʪʪʝʨʽʥץ

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʧʨʘʢʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʽ ï ʦʥʣʘʡʥ 

ʩʠʤʫʣʷʪʦʨ. ʆʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʦץʫʰʳʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ ʥʘץʪʳ 
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ᴅʨʝʢʝʪ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ. ʉʠʤʫʣʷʪʦʨʜʳץ שʳʟʤʝʪʽ 

ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ʙʣʦʢʪʳץ ʧʨʦʛʨʘʤʤʘʣʘʫ ʘʨץʳʣʳ ʤʦʜʝʣʴʜʝʫ, ʘʣʛʦʨʠʪʤ 

 שʫʰʳʣʘʨʜʳץʣ ʢʦʤʧʦʥʝʥʪ ʦײʨʫ ʞᴅʥʝ ʦʥʳ ʪʝʢʩʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײץ

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ץʘʙʽʣʝʪʽʥ, ʩʦʥʜʘʡ-ʘץ ʟʝʨʪʪʝʫʰʽʣʽʢ 

ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʙʽʨʽ ï 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘסʘʣʘʫ ʞװʡʝʩʽ. ʆʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʦץʫʰʳʣʘʨʜʳש ʦץʫ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʞʝʜʝʣ ʘʥʳץʪʘʫ ʞᴅʥʝ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʙʝʨʫ. ɹײʣ ʞװʡʝʥʽץ שʳʟʤʝʪʽ 

ʦʨʳʥʜʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʙʘסʘʣʘʫ, ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʪʽʨʢʝʫ 

ʞᴅʥʝ ʦץʫʰʳʥʳש ʞʝʢʝ ʧʨʦʛʨʝʩʽʥ ʙʘץʳʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘסʘʣʘʫ ʞװʡʝʩʽ 

ʦץʫʰʳʣʘʨʜʳש ᴇʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫ, ʨʝʬʣʝʢʩʠʷ ʞᴅʥʝ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. 

 çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ᴅʨʙʽʨ ʢʦʤʧʦʥʝʥʪʽ ʙʝʣʛʽʣʽ ʙʽʨ 

ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪʪʳ ʞװʟʝʛʝ ʘʩʳʨʳʧ, ʦץʳʪʫ ʧʨʦʮʝʩʽʥʽש ʪײʪʘʩʪʳסʳʥ 

 ʫץʦ שʫʰʳʣʘʨʜʳץᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʦ שʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʂʦʤʧʦʥʝʥʪʪʝʨʜʽץ

ᴅʨʝʢʝʪʽʥ ʙʝʣʩʝʥʜʽ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞᴅʥʝ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʥʝʥ ʧʨʘʢʪʠʢʘʣʳץ 

ᴅʨʝʢʝʪʢʝ ʙʽʨʪʽʥʜʝʧ ᴇʪʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɸʪʘʣסʘʥ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʙʽʨʣʝʩʢʝʥ ץʳʟʤʝʪʽ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʦʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥʝ ץʳʟʳסʫʰʳʣʳסʳʥ 

 ʳʜʘסʨײʘʙʽʣʝʪʪʝʨʽʥ ʢʝʰʝʥʜʽ ʜʘʤʳʪʘʜʳ. ʆʩʳ ʪץ ʨʣʽװʘ ʞᴅʥʝ ᴅʨʪסʘʣʳʧʪʘʩʪʳʨʫץ

ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ץʘʨʘʩʪʳʨʫ 

 .ʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳץ

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ʤʘʟʤײʥʳʥ ʪʘʣʜʘʫ 

ʦʥʳש ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʪײʣסʘʣʳץ ʜʘʤʫʳʥʘ 

ʢʝʰʝʥʜʽ ʳץʧʘʣ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʘ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥ ʞװʡʝʣʽ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʦץʫʰʳʣʘʨʜʳש ᴅʨʪװʨʣʽ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫʜʳ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʤʘשʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʙʽʨʽ ï 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʘʨʪʪʳʨʫ. ɹʝʡʥʝʜᴅʨʽʩʪʝʨʜʽש ʢᴇʨʥʝʢʽʣʽʛʽ, 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʩʠʤʫʣʷʪʦʨʜʳץ שʦʣʜʘʥʳʣʫʳ ʦץʫʰʳʣʘʨʜʳש 

ʩʘʙʘץץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʢװʰʝʡʪʽʧ, ʦʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥʝ ʙʝʣʩʝʥʜʽ 

 ʩʳʥʳʣʫʳ ʞᴅʥʝײ ʽʤʝʥשʢʝʟʝ-שʢʝʟʝ שʜʘʡ ʞʘʩʘʡʜʳ. ʊʘʧʩʳʨʤʘʣʘʨʜʳסʘʪʳʩʫʳʥʘ ʞʘץ

ʥᴅʪʠʞʝʣʝʨʜʽש ʙʽʨʜʝʥ ʢᴇʨʽʥʫʽ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥʝ ʜʝʛʝʥ ʳʥʪʘʩʳʥ 

ʘʨʪʪʳʨʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ 

ʜʘʤʳʪʫסʘ ʜʘ ʢʝש ʞʦʣ ʘʰʘʜʳ. ʊʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ʤʝʥ ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨʜʘ 

 ʫʰʳʣʘʨʜʳ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ, ʞʘʣʧʳʣʘʫ ʞᴅʥʝץʘʥ ᴅʨʝʢʝʪʪʝʨ ʦסʩʳʥʳʣײ

ʘʣʛʦʨʠʪʤ ײץʨʫ ʩʠʷץʪʳ ʦʡʣʘʫ ʦʧʝʨʘʮʠʷʣʘʨʳʥ ʦʨʳʥʜʘʫסʘ ʙʘסʳʪʪʘʡʜʳ. ɹײʣ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

ʝʩʝʧʪʽʢ ʦʡʣʘʫʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʥʝʛʽʟ ʙʦʣʘʜʳ [136]. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʦץʫʰʳʣʘʨʜʳש ʜʝʨʙʝʩ ʞײʤʳʩ ʞʘʩʘʫ ʜʘסʜʳʣʘʨʳʥ 

 ,ʳסʨʳʣʳʤʜʳʣʳײץ שʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳץʧʘʣ ʞʘʩʘʡʜʳ. ʆץʘ rסʘʣʳʧʪʘʩʪʳʨʫץ

ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʞװʡʝʣʽ ʙʝʨʽʣʫʽ ʞᴅʥʝ ᴅʨ ʢʝʟʝשʥʽש ʥʘץʪʳ ʘʷץʪʘʣʫ ʰʘʨʪʪʘʨʳʥʳש 
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ʙʦʣʫʳ ʦץʫʰʳʣʘʨסʘ ᴇʟ ʦץʫ ᴅʨʝʢʝʪʽʥ ᴇʟʜʽʛʽʥʝʥ ײʡʳʤʜʘʩʪʳʨʘʜʳ. ʆץʫʰʳʣʘʨ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʞʝʢʝ ץʘʨץʳʥʳʤʝʥ ʤʝשʛʝʨʽʧ, ᴇʟ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘץʳʣʘʫ ʘʨץʳʣʳ ᴇʟʽʥ-

ᴇʟʽ ʨʝʪʪʝʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʪʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ʤװʤʢʽʥʜʽʛʽ ï ʦץʫʰʳʣʘʨʜʳש 

ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʙʘʨʳʩʳʥʜʘ 

ʦץʫʰʳʣʘʨ ʮʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ץʦʣʜʘʥʫ, ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ, ʦʥʣʘʡʥ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʞᴅʥʝ ʥᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ ʩʠʷץʪʳ ʜʘסʜʳʣʘʨʜʳ 

ʤʝשʛʝʨʝʜʽ. ʆʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨʜʘ ʞײʤʳʩ ʞʘʩʘʫ ʦʣʘʨʜʳש ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʥʝʛʽʟʜʝʨʽʤʝʥ ʪʘʥʳʩʫʳʥʘ ʞᴅʥʝ ʮʠʬʨʣʳץ ʦʨʪʘʜʘ ᴅʨʝʢʝʪ ʝʪʫ ץʘʙʽʣʝʪʽʥ 

 .ʧʘʣ ʞʘʩʘʡʜʳץʘ ʳסʘʣʳʧʪʘʩʪʳʨʫץ

ɾʘʣʧʳ ʘʣסʘʥʜʘ, çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʦץʫʰʳʣʘʨʜʳש ʦץʫ 

ʤʦʪʠʚʘʮʠʷʩʳʥ ʘʨʪʪʳʨʫסʘ, ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ, 

ʜʝʨʙʝʩ ʦץʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ 

ʞʝʪʽʣʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʢʝʰʝʥʜʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ʠʝ. ɹײʣ 

ʤװʤʢʽʥʜʽʢʪʝʨ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʪʠʽʤʜʽ ײץʨʘʣ ʨʝʪʽʥʜʝ 

 .ʘ ʥʝʛʽʟ ʙʦʣʘʜʳסʘʨʘʩʪʳʨʫץ

ʆʩʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʪʦʣʳץ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥ 

ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʤʘץʩʘʪʪʳ ʪװʨʜʝ ץʦʣʜʘʥʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ.  ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʘ ʩʘʡʪʳ ץʦʣʜʘʥʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽʥ ץʘʨʘʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʳʥʜʘʡʜʳ. 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʪʠʽʤʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʘʨʥʘʡʳ ᴅʜʽʩʪʝʤʝʣʽʢ 

 (ʡʝʩʽװʳʪʫ ʞץʦ) ʜʝʨʽʩʽװ ʳʪʫץʡʳʤʜʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ.  ʉʘʡʪ ʥʝʛʽʟʽʥʜʝ ʦײ

ʢʝʟʝשʜʽʢ ʩʠʧʘʪʪʘ ײʡʳʤʜʘʩʪʳʨʳʣʳʧ, ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʽ ʙʽʨʪʽʥʜʝʧ ʤʝשʛʝʨʫʽʥʝ 

ʙʘסʳʪʪʘʣסʘʥ. 

 :ʨʘʜʳײʥʝʥ ʪשʘʥ ᴅʜʽʩʪʝʤʝ ʙʝʩ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʢʝʟʝסʩʳʥʳʣʳʧ ʦʪʳʨױ

ʤʦʪʠʚʘʮʠʷʣʳץ-ʙʘסʳʪʪʘʫʰʳ, ʤʘʟʤײʥʜʳץ ʤʝשʛʝʨʫ, ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪ, 

ʪᴅʞʽʨʠʙʝʣʽʢ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʙʘץʳʣʘʫ-ʙʘסʘʣʘʫ ʢʝʟʝשʜʝʨʽ. ᴄʨ ʢʝʟʝש ʙʝʣʛʽʣʽ ʙʽʨ 

ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪʪʳ ʞװʟʝʛʝ ʘʩʳʨʳʧ, ʦץʳʪʫ ʥᴅʪʠʞʝʩʽʥʝ ʞװʡʝʣʽ ʪװʨʜʝ ᴅʩʝʨ 

ʝʪʝʜʽ. 

ɹʽʨʽʥʰʽ ʢʝʟʝש ï ʤʦʪʠʚʘʮʠʷʣʳץ-ʙʘסʳʪʪʘʫʰʳ ʢʝʟʝש. ɹײʣ ʢʝʟʝשʥʽש ʥʝʛʽʟʛʽ 

ʤʘץʩʘʪʳ ï ʦץʫʰʳʣʘʨʜʳש ʞʘשʘ ʪʘץʳʨʳʧץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ 

 ʜʝ ʙʽʣʽʤ ʙʝʨʫשʘʥ ʢʝʟʝסʩʽʥʽʢʪʝʨʽʥ ʜʘʤʳʪʫ. ɸʪʘʣװʳ ʪץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʙʘʩʪʘʧץ

ʩʘʡʪʳʥʜʘסʳ ʙʝʡʥʝʜᴅʨʽʩʪʝʨ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣʘʨ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ סײʳʤʜʘʨʳʤʝʥ ʪʘʥʳʩʘʜʳ. ʄסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש ʥʘʟʘʨʳʥ ʥʝʛʽʟʛʽ 

ʤʘʟʤײʥסʘ ʙʘסʳʪʪʘʧ, ʪʘץʳʨʳʧʪʳש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʳʥ ʪװʩʽʥʜʽʨʝʜʽ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳ ʘʨʪʳʧ, ʦʣʘʨ ʢʝʣʝʩʽ ʢʝʟʝשʜʝʨʛʝ 

ʜʘʡʳʥʜʳץ ʢװʡʽʥʝ ᴇʪʝʜʽ. 

ɽʢʽʥʰʽ ʢʝʟʝש ï ʤʘʟʤײʥʜʳץ ʤʝשʛʝʨʫ ʢʝʟʝשʽ. ɹײʣ ʢʝʟʝשʥʽש ʤʘץʩʘʪʳ ï 

ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ. 

ʆץʫʰʳʣʘʨ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ʤᴅʪʽʥʜʝʨʽʤʝʥ ʞײʤʳʩ ʞʘʩʘʧ, ʥʝʛʽʟʛʽ סײʳʤʜʘʨʜʳ, 

ʪʝʨʤʠʥʜʝʨʜʽ ʞᴅʥʝ ʟʘשʜʳʣʳץʪʘʨʜʳ ʤʝשʛʝʨʝʜʽ. ʄסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש ʦץʫ 

ᴅʨʝʢʝʪʽʥ ʙʘסʳʪʪʘʧ, ʪװʩʽʥʫ ʜʝשʛʝʡʽʥ ʙʘץʳʣʘʧ ʦʪʳʨʘʜʳ. ɹײʣ ʢʝʟʝשʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʘץʧʘʨʘʪʪʳ ʪװʩʽʥʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ʞװʡʝʣʝʫ ץʘʙʽʣʝʪʪʝʨʽ ʜʘʤʠʜʳ. 



105 

 

 ʩʘʪʳ ïץʤʘ שʥʽשʣ ʢʝʟʝײʽ. ɹשᴅʨʝʢʝʪ ʢʝʟʝ ץï ʧʨʘʢʪʠʢʘʣʳ שʰʽʥʰʽ ʢʝʟʝת

ʘʣʳʥסʘʥ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʙʝʢʽʪʫ ʞᴅʥʝ ʦʥʳ ץʦʣʜʘʥʫ. ʆץʫʰʳʣʘʨ ʮʠʬʨʣʳץ 

ʞײʤʳʩ ʜᴅʧʪʝʨʽ ʬʦʨʤʘʪʳʥʜʘסʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡ ʦʪʳʨʳʧ, ʙʽʣʽʤʜʝʨʽʥ 

ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʘʜʳ. ʊʘʧʩʳʨʤʘʣʘʨ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝ ײʩʳʥʳʣʳʧ, ʦץʫʰʳʣʘʨʜʳ 

ʦʡʣʘʫ ʦʧʝʨʘʮʠʷʣʘʨʳʥ ʦʨʳʥʜʘʫסʘ ʞʝʪʝʣʝʡʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש 

ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽ ʜʘʤʠʜʳ. 

ʊᴇʨʪʽʥʰʽ ʢʝʟʝש ï ʪᴅʞʽʨʠʙʝʣʽʢ ʤʦʜʝʣʴʜʝʫ ʢʝʟʝשʽ. ɹײʣ ʢʝʟʝשʥʽש ʤʘץʩʘʪʳ ï 

ʦץʫʰʳʣʘʨʜʳש ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ 

ᴅʨʝʢʝʪʪʝʨʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ. ʆץʫʰʳʣʘʨ ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨʜʘ ʨʦʙʦʪʪʳש 

 שʳʣʳ ʤʦʜʝʣʴʜʝʡʜʽ. ᴄʨʙʽʨ ᴅʨʝʢʝʪʪʽץʧʨʦʛʨʘʤʤʘʣʘʫ ʘʨ ץʘʣʳʩʳʥ ʙʣʦʢʪʳסʦʟץ

ʥᴅʪʠʞʝʩʽ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʩʝʪʽʣʽʧ, ʦץʫʰʳʣʘʨ ᴇʟ ʰʝʰʽʤʜʝʨʽʥʽש ʜײʨʳʩʪʳסʳʥ 

ʪʝʢʩʝʨʝ ʘʣʘʜʳ. ɹײʣ ʢʝʟʝש ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤ ײץʨʫ, ץʘʪʝʣʝʨʜʽ ʪװʟʝʪʫ ʞᴅʥʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ɹʝʩʽʥʰʽ ʢʝʟʝש ï ʙʘץʳʣʘʫ ʞᴅʥʝ ʙʘסʘʣʘʫ ʢʝʟʝשʽ. ɹײʣ ʢʝʟʝשʥʽש ʤʘץʩʘʪʳ ï 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ײʡʳʤʜʘʩʪʳʨʫ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘסʘʣʘʫ ʞװʡʝʩʽ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨʜʳש ʦʨʳʥʜʘסʘʥ ʪʘʧʩʳʨʤʘʣʘʨʳ ʙʘסʘʣʘʥʳʧ, ʦʣʘʨʜʳש ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽ 

ʪʽʨʢʝʣʝʜʽ. ʄסײʘʣʽʤ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʥʝʛʽʟʽʥʜʝ ʦץʫʰʳʣʘʨסʘ ʢʝʨʽ ʙʘʡʣʘʥʳʩ 

ʙʝʨʽʧ, ʦץʫ ᴅʨʝʢʝʪʽʥ ʪװʟʝʪʝʜʽ. ɹײʣ ʢʝʟʝש ʦץʫʰʳʣʘʨʜʳש ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ ʞᴅʥʝ 

ʨʝʬʣʝʢʩʠʷ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ. 

ɸʪʘʣסʘʥ ʢʝʟʝשʜʝʨ ʙʽʨ-ʙʽʨʽʤʝʥ ᴇʟʘʨʘ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʘ ʞװʟʝʛʝ ʘʩʳʧ, ʦץʳʪʫ 

ʤʘʟʤײʥʳʥʳש ʙʽʨʽʟʜʽʣʽʛʽʥ ʞᴅʥʝ ʞװʡʝʣʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʆץʫʰʳʣʘʨ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ çץʘʨʘʧʘʡʳʤʥʘʥ ʢװʨʜʝʣʽʛʝ ץʘʨʘʡè ץʘסʠʜʘʪʳ ʥʝʛʽʟʽʥʜʝ ʤʝשʛʝʨʽʧ, 

ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʥʝʥ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʢʝ ʙʽʨʪʽʥʜʝʧ ᴇʪʝʜʽ. ʄײʥʜʘʡ ײץʨʳʣʳʤ 

ʦץʳʪʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽ ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʽʥ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

 çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʥʝʛʽʟʽʥʜʝ ײʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳ ʞװʡʝʣʽ, ʢʝʟʝשʜʽʢ ʞᴅʥʝ ʥᴅʪʠʞʝʛʝ ʙʘסʳʪʪʘʣסʘʥ ʪװʨʜʝ 

 ʦʡʣʘʫ שʘʥʘ ʝʤʝʩ, ʦʣʘʨʜʳס ʙʽʣʽʤʽʥ שʫʰʳʣʘʨʜʳץʣ ᴅʜʽʩʪʝʤʝ ʦײʡʳʤʜʘʩʪʳʨʘʜʳ. ɹײ

 ʨʜʝװʜʳʣʘʨʳʥ ʢʝʰʝʥʜʽ ʪסʜʘ ץʘʙʽʣʝʪʪʝʨʽʥ, ʜʝʨʙʝʩʪʽʛʽʥ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ

ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʆʩʳ ᴅʜʽʩʪʝʤʝʥʽ ʧʨʘʢʪʠʢʘʜʘ ʞװʟʝʛʝ ʘʩʳʨʫ ʩʘʡʪʳʥ ʥʘץʪʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ 

 ʦʣʜʘʥʫ ʤʝʭʘʥʠʟʤʽץ  שʘʨʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ.  ʉʘʡʪʪʳץ ʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥץ

ʤʝʥ ײʡʳʤʜʘʩʪʳʨʫ ʞʦʣʜʘʨʳ ʙʘʨʣʳסʳ 34 ʩʘʙʘץʪʘ ץʦʣʜʘʥʳʣʜʳ. ʉʦʥʳש ʽʰʽʥʜʝ     

9-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ çEV3-ʜʽש ʙʘסʜʘʨʣʘʤʘʩʳè ʩʘʙʘסʳʥʜʘ װʣʛʽ ʨʝʪʽʥʜʝ 

 .(ʆʉʓʄʐɸ ɼפ) ʘʨʘʩʪʳʨʳʣʜʳץ

ʉʘʙʘץʪʳײ שʡʳʤʜʘʩʪʳʨʳʣʫʳ ʩʘʡʪʪʘ ײʩʳʥʳʣסʘʥ ʦץʫ ʵʣʝʤʝʥʪʪʝʨʽʥʽש 

ʣʦʛʠʢʘʣʳץ ʨʝʪʪʽʣʽʛʽʥʝ ʩᴅʡʢʝʩ ʞװʟʝʛʝ ʘʩʘʜʳ. ᴄʨʙʽʨ ʩʘʙʘץ ʙʝʣʛʽʣʽ ʙʽʨ ʪʘץʳʨʳʧץʘ 

ʥʝʛʽʟʜʝʣʽʧ, ʙʽʨʥʝʰʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʢʝʟʝשʜʝʨʜʝʥ ʪײʨʘʜʳ. ɸʣʜʳʤʝʥ ʦץʫʰʳʣʘʨ 

ʙʝʡʥʝʜᴅʨʽʩ ʘʨץʳʣʳ ʞʘשʘ ʪʘץʳʨʳʧʧʝʥ ʪʘʥʳʩʘʜʳ, ʦʥʜʘ ʥʝʛʽʟʛʽ סײʳʤʜʘʨ ʤʝʥ 

ʪװʩʽʥʽʢʪʝʨ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ײʩʳʥʳʣʘʜʳ. ɹʝʡʥʝʜᴅʨʽʩʪʽ ʪʦʣʳץ ʤʝשʛʝʨʛʝʥʥʝʥ ʢʝʡʽʥ 

ʦץʫʰʳʣʘʨ ʦץʫ ᴅʨʝʢʝʪʽʥʽש ʢʝʣʝʩʽ ʢʝʟʝשʽʥʝ ᴇʪʝʜʽ. 
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ʂʝʩʪʝ 9 - çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʥʝʛʽʟʽʥʜʝ ᴅʟʽʨʣʝʥʛʝʥ ץʳʩץʘ 

ʤʝʨʟʽʤʜʽ ʞʦʩʧʘʨ װʣʛʽʩʽ 

 

ɹʽʣʽʤ ʙʝʨʫ ײʡʳʤʳʥʳש ʘʪʘʫʳ  

ʇᴅʥʽ: çʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳè ʵʣʝʢʪʠʚʪʽ ʢʫʨʩʳ 

ɹᴇʣʽʤ: ɹɯɿɼɯר ᴆʄɯʈɯʄɯɿɼɽɻɯ ʈʆɹʆʊʊɸʈ 

ʇʝʜʘʛʦʛʪʽש ʘʪʳ-ʞᴇʥʽ: ʂʘʨʘʪʘʝʚ ʅʫʨʣʘʥ ʉʘʛʳʥʙʝʢʦʚʠʯ 

ʂװʥʽ:  

ʉʳʥʳʧ: 3 פʘʪʳʩץʘʥʜʘʨ 

ʩʘʥʳ:  

 :ʘʥʜʘʨ ʩʘʥʳסʘʪʳʩʧʘפ

 ʊʘץʳʨʳʙʳ EV3-ʜʽש ʙʘסʜʘʨʣʘʤʘʩʳ 

ʆץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ 

ʦץʳʪʫ ʤʘץʩʘʪʳ: 

4.5.1.1 - EV3 ʧʨʦʛʨʘʤʤʘʩʳʥʳש ʞʦʙʘʩʳʥ ײץʨʫ 

ʉʘʙʘץʪʳש ʤʘץʩʘʪʳ LME EV3 ʙʘסʜʘʨʣʘʤʘʩʳʥ ʽʩʢʝ ץʦʩʳʧ, ʞʘשʘ ʞʦʙʘ ײץʨʫʜʳ 

 .ʡʨʝʥʝʜʽװ

ʈʦʙʦʪʪʳװ שʣʢʝʥ ʤʦʪʦʨʳʥ ʙʘʩץʘʨʫ ʢʦʤʘʥʜʘʣʳץ ʙʣʦʢʪʘʨʳʥ 

 ʦʣʜʘʥʫʜʳץ ,ʘʞʳʨʘʪʳʧ (ʣʢʝʥ ʤʦʪʦʨ, ʨʫʣʴʜʽʢ, ʪᴅʫʝʣʩʽʟװ)

ʤʝשʛʝʨʝʜʽ. 

ʈʝʞʠʤ ʪװʨʣʝʨʽʥ ʙʽʣʝʜʽ. 

ʉʘʙʘץʪʳש ʙʘʨʳʩʳ 

ʉʘʙʘץʪʳש  

ʞʦʩʧʘʨʣʘ

ʥסʘʥ 

ʢʝʟʝשʜʝʨʽ 

ʇʝʜʘʛʦʛʪʽש ᴅʨʝʢʝʪʽ ʆץʫʰʳʥʳש 

ᴅʨʝʢʝʪʽ 

ɹʘסʘʣʘʫ ʈʝʩʫʨʩʪʘʨ 

1 2 3 4 5 

ʉʘʙʘץʪʳש 

ʙʘʩʳ 

3  ʤʠʥʫʪ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ï ʉᴅʣʝʤʝʪʩʽשʜʝʨ ʤʝ, 

ʙʘʣʘʣʘʨ! ɹװʛʽʥ ʙʽʟ LEGO 

EV3 ʨʦʙʦʪʪʘʨʳʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʫʜʳ װʡʨʝʥʝʤʽʟ. 

ï ʂᴇשʽʣ-ʢװʡʽʤʽʟʜʽ ʪʝʢʩʝʨʽʧ 

ʘʣʘʡʳץ: ñLEGO-

ʰʘʤʳʤʳʟʜʳò ʢᴇʪʝʨʝʡʽʢ!  

 

  ʤʳʩʳ: ʈʝʙʫʩײʡ ʞת

 

ɾʘשʘ ʩʘʙʘץ. 

ʈʦʙʦʪʪʳ ץʦʟסʘʣʪʫ װʰʽʥ 

ʘʣʛʦʨʠʪʤ ײץʨʫ ʢʝʨʝʢ. ʈʦʙʦʪ 

ᴇʟʜʽʛʽʥʝʥ ʝʰץʘʥʜʘʡ ʽʩ-ᴅʨʝʢʝʪ 

ʦʨʳʥʜʘʤʘʡʜʳ. ʈʦʙʦʪʪʳ 

 ʜʘʨʣʘʤʘסʰʽʥ ʙʘװ ʘʣʪʫסʦʟץ

 ,ʨʘʩʪʳʨʳʧײץ ʘʞʝʪ. ʈʦʙʦʪʪʳץ

ʙʽʟ ʙʝʨʛʝʥ ʪʘʧʩʳʨʤʘʥʳ 

ʦʨʳʥʜʘʪʫ װʰʽʥ ʘʨʥʘʡʳ Lego 

Mindstorms Education EV3 

(LME EV3) ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʧʘʡʜʘʣʘʥʘʤʳʟ. 

ʆץʫʰʳʣʘʨ ʪװʨʣʽ 

ʪװʩʪʽ LEGO 

ʙᴇʣʰʝʢʪʝʨʽʥ 

ʢᴇʪʝʨʝʜʽ ï ʞʘʩʳʣ, 

ʩʘʨʳ, ץʳʟʳʣ. 

 

ʈʝʙʫʩʪʳש 

ʰʝʰʽʤʽʥ ʘʡʪʘʜʳ 

 

ʆץʳʣʳʤ. ʆץʳʧ 

ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ 

 .ʳʥʘʜʳסײ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɾʘʨʘʡʩʳש

ʜʘʨ! 

 

 

 

 

 

 

 

 

 

 

 

ʊװʨʣʽ ʪװʩʪʽ ʢʘʨʪʘ  

 

 

 

 

 

 

 

 

 

robo-baldyrgan.kz 

ʩʘʡʪʳ 

https://robobaldyr

gan.kz/, 

ʆץʫʣʳץ 

11-ʙʝʪ 

 
ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: 

ɹʘסʜʘʨʣʘʤʘ ï 

ʇʨʦʛʨʘʤʤʘ ï  

The program 

https://robobaldyrgan.kz/
https://robobaldyrgan.kz/
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9 - ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 

 

1 2 3 4 5 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʘʙʘץʪ

ʳש 

ʦʨʪʘʩʳ 

35 

ʤʠʥʫʪ 

 

 

ɸʣʛʦʨʠʪʤ ð ʘʣסʘ ץʦʡʳʣסʘʥ 

ʤʘץʩʘʪץʘ ʞʝʪʫ װʰʽʥ 

ʦʨʳʥʜʘʫʰʳסʘ ʙʝʨʽʣʛʝʥ 

ʥײʩץʘʫʣʘʨ ʪʽʟʙʝʛʽ. 

ɹʘסʜʘʨʣʘʤʘʥʳ ʽʩʢʝ ץʦʩʫ 

 ʤʳʩײʰʽʥ ʢʦʤʧʴʶʪʝʨʜʝʛʽ ʞװ

 ʩʪʝʣʽʥʜʝ LME EV3װ

ʙʝʣʛʽʰʝʩʽʥʽװ שʩʪʽʥʝʥ 

ʙʘʩʘʤʳʟ (3.1-ʩʫʨʝʪ). 

 ʣʢʝʥ ʤʦʪʦʨ - ʞʝʢʝ ʙʽʨת .1

ʤʦʪʦʨʜʳ ʙʘʩץʘʨʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʘʜʳ.  

2. ʈʫʣʴʜʽʢ ʙʘʩץʘʨʫ - ʝʢʽ 

ʤʦʪʦʨʜʳ ʙʽʨʛʝ ʨʫʣʴʜʽש 

ʙʘסʳʪʳʥ ʢᴇʨʩʝʪʫ ʘʨץʳʣʳ 

ʙʘʩץʘʨʫ װʰʽʥ ʧʘʡʜʘʣʘʥʘʜʳ.  

3. ʄʦʪʦʨʣʘʨʜʳ ʪᴅʫʝʣʩʽʟ 

ʙʘʩץʘʨʫ - ʨʦʙʦʪʪʳש ʝʢʽ 

ʤʦʪʦʨʳʥ ᴅʨʪװʨʣʽ ʞʝʢʝ ᴇʟ 

ʞʳʣʜʘʤʜʳץʪʘʨʳʤʝʥ ʙʘʩץʘʨʫ 

 .ʰʽʥ ʧʘʡʜʘʣʘʥʘʜʳװ

ʈʦʙʦʪץʘ ʙʘסʜʘʨʣʘʤʘ ʞʘʟʫʜʳ 

ʙʘʩʪʘʫ װʰʽʥ ʘʰʳʣסʘʥ 

ʪʝʨʝʟʝʜʝʥ ʌʘʡʣ => ɾʘשʘ 

ʞʦʙʘ => ɹʘסʜʘʨʣʘʤʘ 

ʢʦʤʘʥʜʘʣʘʨʳʥ ʦʨʳʥʜʘʡʤʳʟ. 

ɹʘסʜʘʨʣʘʤʘ ʽʩʢʝ ץʦʩʳʣסʘʥ 

ʩʦש ʞײʤʳʩ ʘʡʤʘסʳ ʘʰʳʣʘʜʳ 

(3.2-ʩʫʨʝʪ).  

ʇʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩ! 

robo-baldyrgan.kz ʩʘʡʪʳʥ 

ʘʰʘʤʳʟ, ʣʦʛʠʥ ʧʘʨʦʣʴ 

ʘʨץʳʣʳ ʢʽʨʽʧ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡʤʳʟ 

 
robo-baldyrgan.kz 

ʩʘʡʪʳ  ʙʦʡʳʥʰʘ ʜᴅʧʪʝʨʤʝʥ 

ʞײʤʳʩ! 

 

 

ʊʝʨʤʠʥʤʝʥ 

ʪʘʥʳʩʘʜʳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʆץʫʣʳץʪʘסʳ 

ʥײʩץʘʫʣʳץ 

ʩᴅʡʢʝʩ robo-

baldyrgan.kz 

ʩʘʡʪʳ 

ʙʦʡʳʥʰʘ  

ʧʨʘʢʪʠʢʘʣʳץ 

ʞײʤʳʩʪʳ 

ʦʨʳʥʜʘʡʜʳ. 

 

 

 

 

robo-

baldyrgan.kz 

ʩʘʡʪʳ 

ʙʦʡʳʥʰʘ 

ʞײʤʳʩ 

ʜᴅʧʪʝʨʜʝ 

ʙʝʨʽʣʛʝʥ 1- 

ʪʘʧʩʳʨʤʘʥʳ 

ʦʨʳʥʜʘʡʜʳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᴆʪʝ 

ʞʘץʩʳ! 

 

 

 

 

 

ɼʝʩʢʨʠʧʪʦ

ʨ 

ɹʝʣʛʽʥʽ 

ʜײʨʳʩ 

ʢᴇʨʩʝʪʩʝ -

1ʙʘʣʣ 

ɹײʨʳʩ 

ʙʦʣʩʘ-0 

ʙʘʣʣ 

ɾʘʣʧʳ: 3 

ʙʘʣʣ 

 

ɼʝʩʢʨʠʧʪʦ

ʨ 

ʕʣʝʤʝʥʪʪʽ 

ʩᴅʡʢʝʩ 

ʮʠʬʨʣʘʨʤ

ʝʥ 

ʥᴇʤʽʨʣʝʡʜ

ʽ -1ʙʘʣʣ 

ɾʘʣʧʳ: 3 

ʙʘʣʣ 

 

ʊʘʤʘʰʘ! 

 

 

 

 
 

robo-baldyrgan.kz 

ʩʘʡʪʳ 

https://robobaldyrgan.k

z/, 

ʆץʫʣʳץ 

12-13 ʙʝʪ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʦʤʧʴʶʪʝʨ ʥʝʤʝʩʝ 

ʥʦʫʪʙʫʢ 

 
 

 

 

 

 

ɾʝʢʝ ʞײʤʳʩ ʜᴅʧʪʝʨʽ 

 

 

 

 

https://robobaldyrgan.kz/
https://robobaldyrgan.kz/
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9 - ʢʝʩʪʝʥʽש ʞʘʣסʘʩʳ 
 

1 2 3 4 5 

ʦʨʳʪפ

ʳʥʜʳ  

ʉʘʙʘץʪ

ʳש 

ʩʦשʳ 2 

ʤʠʥʫʪ  

 
ʉʝʨʛʽʪʫ ʩᴅʪʽ: ʂᴇʟʛʝ ʞʘʪʪʳסʫ 

 
robo-baldyrgan.kz ʩʘʡʪʳ 

ʙʦʡʳʥʰʘ ʜᴅʧʪʝʨʤʝʥ ʞײʤʳʩ:  

ʂʝʩʪʝʥʽ ʙʣʦʢʪʘʨʤʝʥ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʽʧ ʪʦʣʪʳʨ. 

  
ʈʝʬʣʝʢʩʠʷ:  çʉʤʘʡʣʠʢè ᴅʜʽʩʽ 

ʘʨץʳʣʳ ʩʘʙʘץʪʳ 

 ʦʨʳʪʳʥʜʳʣʘץ

 

  :ʡʛʝ ʪʘʧʩʳʨʤʘת

1. LME EV3 ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʜʝʛʝʥʽʤʽʟ ʥʝ? 

2. ʉʪʘʨʪ ʙʘʪʳʨʤʘʩʳʥʳש 

 ?ʘʥʜʘʡץ ʳʟʤʝʪʽץ

3. ɹʘסʜʘʨʣʘʤʘ ʨʝʞʠʤ ʪװʨʣʝʨʽ 

ʪʫʨʘʣʳ ᴇʟ ʪװʩʽʥʽʛʽשʜʽ ʘʡʪ? 

4. ʄʦʪʦʨ ʢʦʤʘʥʜʘʣʳץ 

ʙʣʦʢʪʘʨʳʥʘ ʥʝ ʞʘʪʘʜʳ? 

5.ʊװʨʣʽ ʪװʩʪʽ ʙʣʦʢʪʘʨ ʥʝʥʽ 

ʙʽʣʜʽʨʝʜʽ? 

ɸʫʳʟʰʘ ʜʘʡʳʥʜʘʣʫ ʢʝʨʝʢ 

2-ʪʘʧʩʳʨʤʘ: 

Lego 

mindstorms 

education ev3 

ʧʨʦʛʨʘʤʤʘʩʳʥ

ʳש ʪʝʨʝʟʝ 

ʵʣʝʤʝʥʪʪʝʨʽʥ 

ʩᴅʡʢʝʩ 

ʮʠʬʨʘʣʘʨʤʝʥ 

ʥᴇʤʽʨʣʝʡʜʽ 

 

ʂᴇʟʛʝ ʞʘʪʪʳסʫ 

ʞʘʩʘʡʜʳ. 

 

ʂʝʩʪʝʥʽ 

ʪʦʣʪʳʨʘʜʳ-

ʘʫʳʟʰʘ 

  

ʂʝʩʪʝʥʽ 

ʞʘʟʙʘʰʘ 

ʪʦʣʪʳʨʘʜʳ 

ʉʘʙʘץ 

ʪװʩʽʥʽʢʩʽʟ 

ʙʦʣʩʘ 

 ʳʟʳʣʜʳץ

ʙʝʣʛʽʣʝʡʜʽ; 

ɹʽʨ-ʝʢʽ 

ʩײʨʘץʪʘʨʳ 

ʙʦʣʩʘ ʩʘʨʳʥʳ 

ʙʝʣʛʽʣʝʡʜʽ, 

ʉʘʙʘץ 

ʪװʩʽʥʽʢʪʽ ᴅʨʽ 

 ʪʳץʳʟʳץ

ʙʦʣʩʘ ʞʘʩʳʣ 

ʪװʩʪʽ 

ʩʤʘʡʣʠʢʪʽ 

ʙʝʣʛʽʣʝʡʜʽ! 

 
 ʡת

ʪʘʧʩʳʨʤʘʩʳʥ  

robo-

baldyrgan.kz 

ʩʘʡʪʳʥʜʘ 

ʦʨʳʥʜʘʡ ʘʣʘʜʳ 

 

 

ɾʘʨʘʡʩʳש

ʜʘʨ! 

 

 

 

 

ɼʝʩʢʨʠʧʪʦ

ʨ 

1 

ʙʘסʜʘʨʣʘʤ

ʘ ʜײʨʳʩ 

ʞʘʟʩʘ -

1ʙʘʣʣ 

ɾʘʣʧʳ -

3ʙʘʣʣ 

 

 
 

robo-baldyrgan.kz 

ʩʘʡʪʳ 

https://robobaldyrgan.k

z/, 

ʆץʫʣʳץ  

14-ʙʝʪ 

 

 

 

 

 

 

 

 

 

 

 

 

ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ 

 

 
 

 

 

 

 

robo-baldyrgan.kz 

ʩʘʡʪʳ 

https://robobaldyrgan.k

z/, 

ʆץʫʣʳץ  
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ʆʜʘʥ ʢʝʡʽʥ ʦץʫʰʳʣʘʨ ʮʠʬʨʣʳץ ʞײʤʳʩ ʜᴅʧʪʝʨʽ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʪʳʥ 

ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽʥ ʦʨʳʥʜʘʡʜʳ. ɹײʣ ʪʘʧʩʳʨʤʘʣʘʨ ᴅʨʪװʨʣʽ ʬʦʨʤʘʪʪʘ 

 ʘʥ. ʊʘʧʩʳʨʤʘʣʘʨסʳʪʪʘʣסʘ ʙʘסʦʣʜʘʥʫץ ʩʳʥʳʣʳʧ, ʙʽʣʽʤʜʽ ʙʝʢʽʪʫʛʝ ʞᴅʥʝ ʦʥʳײ

ʞװʡʝʩʽ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ᴅʨʝʢʝʪʽʥʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, 

ʦʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ʉʘʙʘץʪʳש ʢʝʣʝʩʽ ʢʝʟʝשʽʥʜʝ ʦץʫʰʳʣʘʨ ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨʜʘ ʞײʤʳʩ 

ʞʘʩʘʡʜʳ. ɹײʣ ʢʝʟʝשʜʝ ʦץʫʰʳʣʘʨ ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩʳʥ ʙʣʦʢʪʳץ ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʘʨץʳʣʳ ʤʦʜʝʣʴʜʝʧ, ʘʣʛʦʨʠʪʤ ײץʨʫ ᴅʨʝʢʝʪʽʥ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. ʉʠʤʫʣʷʪʦʨʜʘ 

ʦʨʳʥʜʘʣסʘʥ ᴅʨʝʢʝʪʪʝʨʜʽש ʥᴅʪʠʞʝʩʽ ʙʽʨʜʝʥ ʢᴇʨʽʥʽʧ, ʦץʫʰʳʣʘʨ ᴇʟ ʰʝʰʽʤʜʝʨʽʥʽש 

ʜײʨʳʩʪʳסʳʥ ʪʝʢʩʝʨʝ ʘʣʘʜʳ. ʄײʥʜʘʡ ʤʝʭʘʥʠʟʤ ʦץʫʰʳʣʘʨʜʳש ʧʨʘʢʪʠʢʘʣʳץ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳץ שʘʪʝʣʝʨʽʥ ʪװʟʝʪʫ ʘʨץʳʣʳ 

ʙʽʣʽʤʜʽ ʪʝʨʝש ʤʝשʛʝʨʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ [137]. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘ ʦץʫ ᴅʨʝʢʝʪʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʘשʳʟʜʳ 

ʵʣʝʤʝʥʪʪʝʨʜʽש ʙʽʨʽ ï ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽʥʽש ʢʝʟʝשʜʽʢ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ᴄʨʙʽʨ ʪʘʧʩʳʨʤʘ ʘʣʜʳסשʳ ʤʝשʛʝʨʽʣʛʝʥ ʤʘʪʝʨʠʘʣסʘ ʥʝʛʽʟʜʝʣʽʧ, ʦץʫ 

ʤʘʟʤײʥʳʥʳש ʙʽʨʪʽʥʜʝʧ ʢװʨʜʝʣʝʥʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹײʣ çץʘʨʘʧʘʡʳʤʥʘʥ 

ʢװʨʜʝʣʽʛʝ ץʘʨʘʡè ץʘסʠʜʘʪʳʥʳש ʞװʟʝʛʝ ʘʩʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. 

ʉʘʡʪʪʘ ʙʘʣʜʳץ ʙʘסʘʣʘʫ ʞװʡʝʩʽ ʝʥʛʽʟʽʣʛʝʥ. ᴄʨ ʪʘʧʩʳʨʤʘ ʙʘסʘʣʘʫ 

ʢʨʠʪʝʨʠʡʣʝʨʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʳʧ (ʘץʧʘʨʘʪʧʝʥ ʞײʤʳʩ ʞʘʩʘʡʜʳ, ʤᴅʪʽʥʜʽʢ ʞᴅʥʝ 

ʛʨʘʬʠʢʘʣʳץ ʨʝʜʘʢʪʦʨʣʘʨʜʳ ץʦʣʜʘʥʘʜʳ, ץʘʨʘʧʘʡʳʤ ʙʣʦʢʪʘʨ ײץʨʘʜʳ ʞᴅʥʝ 

ʦʨʳʥʜʘʡʜʳ ʞᴅʥʝ ʪ.ʙ.), ʦץʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʽש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʥʘץʪʳ ʢᴇʨʝ ʘʣʘʜʳ. 

ɹʘʣʜʳץ ʞװʡʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳש 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʫʘץʳʪʳʣʳ ʞᴅʥʝ ʪʦʣʳץ ʦʨʳʥʜʘʫʳʥʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. ʉʦʥʳʤʝʥ 

ʙʽʨʛʝ, ʙײʣ ʞװʡʝ ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ ʦץʫ ʧʨʦʛʨʝʩʽʥ ʙʘץʳʣʘʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʤʘשʳʟʜʳ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש ʙʽʨʽ ï ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש 

ʢʝʟʝשʜʽʢ ʘʰʳʣʫ ʤʝʭʘʥʠʟʤʽ. ʗסʥʠ, ʦץʫʰʳ ʢʝʣʝʩʽ ʪʘץʳʨʳʧץʘ ʪʝʢ ʘʣʜʳסשʳ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪʦʣʳץ ʦʨʳʥʜʘסʘʥ ʞʘסʜʘʡʜʘ סʘʥʘ ᴇʪʝ ʘʣʘʜʳ. ɹײʣ ʤʝʭʘʥʠʟʤ ʦץʫ 

ʤʘʟʤײʥʳʥʳש ʞװʡʝʣʽ ʞᴅʥʝ ʙʽʨʽʟʜʽ ʤʝשʛʝʨʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʙʽʣʽʤʜʝʛʽ 

ʦʣץʳʣʳץʪʘʨʜʳש ʘʣʜʳʥ ʘʣʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥ ץʦʣʜʘʥʫ ʤʝʭʘʥʠʟʤʽ ʦץʫ ʧʨʦʮʝʩʽʥ 

 ʘסʡʳʤʜʘʩʪʳʨʫײ ʽʤʝʥשʢʝʟʝ-שʫ ᴅʨʝʢʝʪʽʥ ʢʝʟʝץʦ שʫʰʳʣʘʨʜʳץʘ, ʦסʨʳʣʳʤʜʘʫײץ

ʞᴅʥʝ ʦʣʘʨʜʳש ʙʽʣʽʤʜʽ ʞװʡʝʣʽ ʤʝשʛʝʨʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ɹʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳʥʜʘסʳ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ, ʙʘסʘʣʘʫ ʤʝʭʘʥʠʟʤʽ ʞᴅʥʝ ʦץʫ ʤʘʟʤײʥʳʥʳש 

ʢʝʟʝשʜʽʢ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ ʦץʳʪʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʉʘʡʪʪʳ ʪʠʽʤʜʽ ץʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘ ʤסײʘʣʽʤʥʽש ʦץʫ ʧʨʦʮʝʩʽʥ 

 ʳ ʨᴇʣʽ ʝʨʝʢʰʝסʳʪʪʘʫʜʘסʫ ᴅʨʝʢʝʪʽʥ ʙʘץʦ שʫʰʳʣʘʨʜʳץʳ ʞᴅʥʝ ʦסʡʳʤʜʘʩʪʳʨʫʜʘײ

ʤʘשʳʟסʘ ʠʝ ʙʦʣʘʜʳ.  ʤסײʘʣʽʤʥʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʳʟʤʝʪʽʥ ץʘʨʘʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ 

ʪʫʳʥʜʘʡʜʳ. 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʪʠʽʤʜʽ ץʦʣʜʘʥʫ 

ʤסײʘʣʽʤʥʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʳʟʤʝʪʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʦץʫ 

ʤʘʟʤײʥʳʥ ʮʠʬʨʣʳץ ʬʦʨʤʘʪʪʘ ײʩʳʥʫʤʝʥ ץʘʪʘʨ, ʤסײʘʣʽʤʛʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫ 

ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ, ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ʪװʟʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʘשʳʟʜʳ 

 .ʘʨʘʜʳץʳʟʤʝʪʽʥ ʘʪץ ʨʘʣײץ

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥ ץʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘ ʤסײʘʣʽʤʥʽש ʥʝʛʽʟʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ 
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 ʳʣʘʫ ʙʦʣʳʧץʡʝʣʽ ʙʘװʫ ᴅʨʝʢʝʪʽʥ ʞץʦ שʫʰʳʣʘʨʜʳץʙʽʨʽ ï ʦ שʳʟʤʝʪʪʝʨʽʥʽץ

ʪʘʙʳʣʘʜʳ. ʉʘʡʪʪʘ ʦʨʳʥʜʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ ʪʽʨʢʝʣʽʧ, 

ʤסײʘʣʽʤʛʝ ᴅʨʙʽʨ ʦץʫʰʳʥʳש ʦץʫ ʙʘʨʳʩʳʥ ץʘʜʘסʘʣʘʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. ɹײʣ 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʜʝשʛʝʡʽʥ ʞᴅʥʝ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʤʝשʛʝʨʫ ʜᴅʨʝʞʝʩʽʥ װʥʝʤʽ ʙʘץʳʣʘʧ ʦʪʳʨʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʄסײʘʣʽʤ ץʳʟʤʝʪʽʥʽש ʢʝʣʝʩʽ ʤʘשʳʟʜʳ ʙʘסʳʪʳ ï ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫ. 

ʉʘʡʪʪʘ ʞʠʥʘץʪʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ʤסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש ʞʝʪʽʩʪʽʢʪʝʨʽ 

ʤʝʥ ץʠʳʥʜʳץʪʘʨʳʥ ʘʥʳץʪʘʧ, ʦʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ 

ʙʘסʘʣʘʡ ʘʣʘʜʳ. ʄײʥʜʘʡ ʪʘʣʜʘʫ ʦץʫ ʧʨʦʮʝʩʽʥ ʞʝʪʽʣʜʽʨʫʛʝ ʞᴅʥʝ ʦץʳʪʫ ʤʘʟʤײʥʳʥ 

 .ʟʝʪʫʛʝ ʞʦʣ ʘʰʘʜʳװʛʝʡʜʝ ʪשʘʞʝʪʪʽ ʜʝץ

ʉʘʡʪʪʳ ץʦʣʜʘʥʫʜʘ ʤסײʘʣʽʤʥʽש ʤʘשʳʟʜʳ ץʳʟʤʝʪʪʝʨʽʥʽש ʙʽʨʽ ï ʦץʫʰʳʣʘʨסʘ 

ʫʘץʳʪʳʣʳ ʞᴅʥʝ ʤʘʟʤײʥʜʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʙʝʨʫ. ʆץʫʰʳʣʘʨ ʦʨʳʥʜʘסʘʥ 

ʪʘʧʩʳʨʤʘʣʘʨ ʥᴅʪʠʞʝʩʽʥʝ ʩᴅʡʢʝʩ ʤסײʘʣʽʤ ʦʣʘʨʜʳש ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʘʪʘʧ ᴇʪʽʧ, 

 ʫ ᴅʨʝʢʝʪʽʥץʦ שʫʰʳʣʘʨʜʳץʳʪ ʙʝʨʝʜʽ. ʂʝʨʽ ʙʘʡʣʘʥʳʩ ʦסʟʝʪʫʛʝ ʙʘװʘʪʝʣʝʨʽʥ ʪץ

ʞʝʪʽʣʜʽʨʫʛʝ, ᴇʟ ץʘʪʝʣʝʨʽʥ ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʦʣʘʨʜʳ ʪװʟʝʪʫʛʝ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʤסײʘʣʽʤʛʝ ʦץʳʪʫʜʳ ʜʘʨʘʣʘʥʜʳʨʫסʘ ʞʦʣ ʘʰʘʜʳ. ᴄʨʙʽʨ 

ʦץʫʰʳʥʳש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʤסײʘʣʽʤ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪʘשʜʘʫʜʘ, ʦץʫ ץʘʨץʳʥʳʥ ʨʝʪʪʝʫʜʝ ʞᴅʥʝ ץʦʩʳʤʰʘ ץʦʣʜʘʫ 

ʢᴇʨʩʝʪʫʜʝ ʠʢʝʤʜʽ ᴅʨʝʢʝʪ ʝʪʝ ʘʣʘʜʳ. ɹײʣ ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ ʦץʫ ʪʨʘʝʢʪʦʨʠʷʩʳʥ 

 .ʜʘʡ ʞʘʩʘʡʜʳסʛʝʨʫʽʥʝ ʞʘשʙʽʣʽʤʜʽ ʪʠʽʤʜʽ ʤʝ שʘ ʞᴅʥʝ ʦʣʘʨʜʳסʘʣʳʧʪʘʩʪʳʨʫץ

ɾʘʣʧʳ ʘʣסʘʥʜʘ, çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʤסײʘʣʽʤʥʽש 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʳʟʤʝʪʽʥ ʞʘשʘ ʜʝשʛʝʡʜʝ ײʡʳʤʜʘʩʪʳʨʘʜʳ. ʉʘʡʪ ʤסײʘʣʽʤʛʝ ʦץʳʪʫ 

ʧʨʦʮʝʩʽʥ ʙʘץʳʣʘʫ, ʪʘʣʜʘʫ, ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʙʝʨʫ ʞᴅʥʝ ʜʘʨʘʣʘʥʜʳʨʫ ʩʠʷץʪʳ ʥʝʛʽʟʛʽ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʽʥʜʝʪʪʝʨʜʽ ʪʠʽʤʜʽ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘ ʦץʳʪʫ ʧʨʦʮʝʩʽ ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʥʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʽʥʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʪײʪʘʩ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞװʡʝ ʨʝʪʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɹײʣ ᴇʟ 

ʢʝʟʝʛʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. 

ʆʩʳ ץʘʨʘʩʪʳʨʳʣסʘʥ ʤʘʟʤײʥʜʘʨ ʥʝʛʽʟʽʥʜʝ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳʥ ץʦʣʜʘʥʫʜʳש ʞʘʣʧʳ ʪʠʽʤʜʽʣʽʛʽʥ ץʦʨʳʪʳʥʜʳʣʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ. 

ɾʦסʘʨʳʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʤʘʟʤײʥ, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʞᴅʥʝ ʦץʳʪʫ 

ᴅʜʽʩʪʝʤʝʩʽʥ ᴇʟʘʨʘ ʢʽʨʽʢʪʽʨʝʪʽʥ ʪײʪʘʩ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞװʡʝ ʨʝʪʽʥʜʝ 

 שʨʳʣʳʤʳ ʤʝʥ ʦʥʳײץ ʘʨʘʩʪʳʨʳʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳץ

ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʦץʳʪʫ ʧʨʦʮʝʩʽʥ ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʽʧ, ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪʪʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘ ײʩʳʥʳʣסʘʥ ʙʝʡʥʝʜᴅʨʽʩʪʝʨ, ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ʤᴅʪʽʥʜʝʨʽ, 

ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ʞᴅʥʝ ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʽ ʙʽʨʽʟʜʽ 

ʤʝשʛʝʨʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʧ, ʦʣʘʨʜʳש ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʫסʘ 

ʙʘסʳʪʪʘʡʜʳ. ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ, 

ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ 

 .ʧʘʣ ʞʘʩʘʡʜʳץʘ ʳסʘʣʳʧʪʘʩʪʳʨʫץ

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳײץ שʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ץʦʣʜʘʥʫ ʤʝʭʘʥʠʟʤʽ 

ʦץʫ ʧʨʦʮʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʊʘʧʩʳʨʤʘʣʘʨʜʳש ʞװʡʝʣʽʣʽʛʽ, 
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ʦץʫ ʤʘʟʤײʥʳʥʳש ʢʝʟʝשʜʽʢ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ ʞᴅʥʝ ʙʘסʘʣʘʫ ʞװʡʝʩʽʥʽש ʝʥʛʽʟʽʣʫʽ 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪײʨʘץʪʳ ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫʛʝ 

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʉʘʡʪʪʳ ץʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘ ʦץʳʪʫ ʤʘʟʤײʥʳ ʪʝʢ ʘץʧʘʨʘʪ ʙʝʨʫ 

ʜʝשʛʝʡʽʥʜʝ ץʘʣʳʧ ץʦʡʤʘʡ, ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ʤʝשʛʝʨʽʣʝʪʽʥ 

ʜʠʥʘʤʠʢʘʣʳץ ʞװʡʝʛʝ ʘʡʥʘʣʘʜʳ. 

 çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʪʝʦʨʠʷ ʤʝʥ 

ʧʨʘʢʪʠʢʘʥʳ ʪʠʽʤʜʽ ײʰʪʘʩʪʳʨʘʪʳʥ, ʦץʳʪʫ ʧʨʦʮʝʩʽʥ ʞװʡʝʣʽ ײʡʳʤʜʘʩʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʜʘʤʫʳʥʘ ʢʝʰʝʥʜʽ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʣʘʜʳ. 

ɸʣʘʡʜʘ ײʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʪʝʢ ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘ 

ʩʠʧʘʪʪʘʫ ʞʝʪʢʽʣʽʢʩʽʟ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥ ץʦʣʜʘʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש 

ʙʽʣʽʤ ʜʝשʛʝʡʽʥʽש, ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥʽש 

  .ʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳץ ʪʘʫץʳʜʘʥ ʘʥʳסʨײʪʳ ᴇʟʛʝʨʝʪʽʥʽʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʪץʘʥʰʘʣʳץ

ʢʝʣʝʩʽ ʙᴇʣʽʤʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽײ שʡʳʤʜʘʩʪʳʨʳʣʫʳ, ʞװʨʛʽʟʽʣʫ 

ʢʝʟʝשʜʝʨʽ ʞᴅʥʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʪʘʣʜʘʫ ʞʘʩʘʣʘʜʳ. 

ɹʝʡʥʝʜᴅʨʽʩʪʝʨ ï ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ 

ʩᴅʡʢʝʩ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʙʝʡʥʝ ʬʦʨʤʘʪʪʘ ʪװʩʽʥʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽʥ ʪװʩʽʥʜʽʨʫʜʽ ʞʝשʽʣʜʝʪʝʪʽʥ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ, ʦץʫ ץʘʨץʳʥʳʥ ʘʨʪʪʳʨʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ ʞᴅʥʝ 

ʩʘʙʘץʪʘʥ ʪʳʩ ʫʘץʳʪʪʘ ᴇʟʽʥʜʽʢ ʜʘʡʳʥʜʳסʳʥ ʘʨʪʪʳʨʘʜʳ. 

ʂʝʰʝʥʜʽ ʪʘʧʩʳʨʤʘʣʘʨ ï ᴅʨ ʜᴅʨʽʩʪʝʥ ʢʝʡʽʥ ʪʝʦʨʠʷʥʳ ʧʨʘʢʪʠʢʘʤʝʥ 

 ʘʣʽʤ ʤʝʥ ʙʽʣʽʤ ʘʣʫʰʳסײʘʣʘʥʘʪʳʥ ʪʘʧʩʳʨʤʘʣʘʨ ʤסʰʪʘʩʪʳʨʘʜʳ. ɸʚʪʦʤʘʪʪʳ ʙʘײ

ʘʨʘʩʳʥʜʘ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫʜʳ ʘʨʪʪʳʨʘʜʳ. 

ʆʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ï ʨʦʙʦʪץʘ ʢʦʤʘʥʜʘʣʳץ ʙʣʦʢʪʪʘʨ ʘʨץʳʣʳ ʘʣʛʦʨʠʪʤʜʢ̔ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʨʝʪ-ʨʝʪʽʤʝʥ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦʨʪʘ. 

ʂʦʤʘʥʜʘʣʳץ ʙʣʦʢʪʘʨʤʝʥ ʙʝʨʽʣʛʝʥ ʘʣʛʦʨʠʪʤʜʝʨ ʘץʳʣʳ ʨʦʙʦʪʪʳש ʘʣʜʳʥ ʘʣʘ ʽʩ 

ᴅʨʝʢʝʪʽʥ ʙʘץʳʣʘʧ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ᴄʨʙʽʨ ץʘʜʘʤʜʳ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʩʝʪʽʧ, 

ʪʘשʜʘסʘʥ ᴅʨʝʢʝʪʪʽש ʥᴅʪʠʞʝʩʽʥ ʙʽʨʜʝʥ ʢᴇʨʩʝʪʝʜʽ, ץʘʪʝ ʞʘʩʘʣסʘʥ ʞʘסʜʘʡʜʘ ʪװʟʝʪʝ 

ʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ, ʨʦʙʦʪʪʳ ץʦʟסʘʣʪʫ װʰʽʥ ץʦʩʳʤʰʘ ʥײʩץʘʫʣʳץ ʙʝʨʝʜʽ. ʄײʥʜʘʡ 

ʬʦʨʤʘʪ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳש ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ, 

ʨʦʙʦʪʪʳש ʞײʤʳʩ ʽʩʪʝʫ ץʘסʠʜʘʣʘʨʳʥ ʪʝʨʝש ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ 

ʥʝʛʽʟʽʥʜʝ ʪʘץʳʨʳʧʪʳ ʤʝשʛʝʨʫʛʝ ʢᴇʤʝʛʽ ʪʠʝʜʽ.  

ʉʘʙʘץʪʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʙʽʨʽ ᴅʨ ʩʘʙʘץʪʳ ʪʦʣʳץʪʘʡ 

ʤʝשʛʝʨʽʧ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʤʘʡʳʥʰʘ ʢʝʣʝʩʽ ʩʘʙʘץ ʘʰʳʣʤʘʡʜʳ. ɹײʣ 

ʙʽʣʽʤʥʽש ʞװʡʝʣʽ ᴅʨʽ ʙʽʨʽʟʜʽ ʪװʨʜʝ ʤʝשʛʝʨʽʣʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʰʳסʘʨʳʧ, ʦʣʘʨʜʳ ʞʝʢʝ ʢʘʙʠʥʝʪʪʝʛʽ 

ʜʝʨʝʢʪʝʨʤʝʥ ʩʠʥʭʨʦʥʜʘʡʜʳ. 

ʀʥʪʝʨʬʝʡʩ ץʘʟʘץ ʪʽʣʽʥʜʝ ʙʝʨʽʣʛʝʥ, ʩʘʡʪץʘ ʢʽʨʫ װʰʽʥ 

https://robobaldyrgan.kz/account/login/ ʩʽʣʪʝʤʝʩʽʥʜʝ ᴇʪʽʧ, 6-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʞʝʢʝ 

ʣʦʛʠʥ ʤʝʥ ʧʘʨʦʣʴ ʘʨץʳʣʳ ʪʽʨʢʝʣʝʜʽ. 
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ʉʫʨʝʪ 6 - robobaldyrgan.kz ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʦץʫʰʳʣʘʨʜʳש ʪʽʨʢʝʣʫ װʣʛʽʩʽ 

 

7-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʣʦʛʠʥ ʤʝʥ ʧʘʨʦʣʴ ʘʨץʳʣʳ ʞװʡʝʛʝ ʪʽʨʢʝʣʽʧ ʢʽʨʛʝʥʥʝʥ ʢʝʡʽʥ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʞʝʢʝ ʧʘʨʘסʳ ʘʰʳʣʘʜʳ. ɹײʣ ʙʝʪʪʽ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʘʪʳ-ʞᴇʥʽ, 

ʩʪʘʪʫʩʳ, ʦץʳʣסʘʥ ʞᴅʥʝ ʘʷץʪʘʣסʘʥ ʢʫʨʩʪʘʨ ʩʘʥʳ, ʩʦʥʜʘʡ-ʘץ ʞʘʣʧʳ ʘʷץʪʘʣסʘʥ 

ʢʫʨʩʪʘʨ ʢᴇʨʩʝʪʢʽʰʽ ײʩʳʥʳʣʘʜʳ. 

 

 
 

ʉʫʨʝʪ 7 - robobaldyrgan.kz ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ 

ʧʘʨʘסʳ 

 

ʇʘʡʜʘʣʘʥʫʰʳ ʦץʳʧ ʞʘʪץʘʥ ᴇʟ ʢʫʨʩʪʘʨʳʥ ʢᴇʨʝ ʘʣʘʜʳ ʞᴅʥʝ ᴅʨ ʧᴅʥ ʙʦʡʳʥʰʘ 

 ʘʣʽʤʤʝʥ ʙʘʡʣʘʥʳʩסײʘʥ ʪʘʧʩʳʨʤʘ ʩʘʥʳ ʞᴅʥʝ ʧᴅʥ ʤסʛʝʡʽ, ʦʨʳʥʜʘʣשʣʛʝʨʽʤ ʜʝװ

ʤᴅʣʽʤʝʪʪʝʨʽ ʢᴇʨʩʝʪʽʣʝʜʽ. 

çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʢʫʨʩʳʥ ʪʘשʜʘסʘʥʥʘʥ ʢʝʡʽʥ ʦץʫʰʳʣʘʨ ʪʘʨʘʫʣʘʨ ʤʝʥ 

ʩʘʙʘץʪʘʨʜʘʥ ʪײʨʘʪʳʥ ʢʫʨʩ ײץʨʳʣʳʤʳʥʘ ץʦʣ ʞʝʪʢʽʟʝʜʽ. ᴄʨ ʩʘʙʘץ ʦץʫ ʤʘʟʤײʥʳʥʘ 

ʩᴅʡʢʝʩ ʙʝʡʥʝʜᴅʨʽʩ, ʢʝʰʝʥʜʽ ʪʘʧʩʳʨʤʘʣʘʨ, ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ʞᴅʥʝ ײʣʪʪʳץ 

ʞʘʨʳʩʪʘʨ ʤʝʥ ʞʦʙʘʣʘʨʜʘʥ ʪײʨʘʪʳʥ ʙʽʨʥʝʰʝ ʪʘץʳʨʳʧʪʳץ ʩʘʙʘץʪʘʨʜʳ ץʘʤʪʠʜʳ. 

ʂᴇʨʩʝʪʽʣʛʝʥ 1-ʪʘʨʘʫʜʳ1 ש-ʩʘʙʘסʳʥʜʘ ï çʈʦʙʦʪ ʪʫʨʘʣʳ ʥʝ ʙʽʣʝʩʽש?è ʩʘʙʘץ 
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ʪʘץʳʨʳʧ ʘʪʘʫʳ, ʤʘץʩʘʪʳ ʞᴅʥʝ ײʟʘץʪʳסʳ ʢᴇʨʩʝʪʽʣʝʜʽ. ᴄʨ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ 

ʩʘʙʘץ ʞʦʩʧʘʨʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʦʨʳʥʜʘʣʫ ʨʝʪʽʥ ʞᴅʥʝ ʦʣʘʨ װʰʽʥ ʙʝʨʽʣʝʪʽʥ ʙʘʣʣ 

ʞװʡʝʩʽʥ ץʘʤʪʠʜʳ. ʉʠʧʘʪʪʘʤʘ ʙᴇʣʽʤʽ ʪʘץʳʨʳʧʪʳש ʥʝʛʽʟʛʽ ʤʘʟʤײʥʳʥ ץʳʩץʘʰʘ 

ʙʘʷʥʜʘʡʜʳ. ʈʝʩʫʨʩʪʘʨ ʙᴇʣʽʤʽ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʙʝʡʥʝʩʘʙʘץʪʘʨסʘ, 

ʧʨʝʟʝʥʪʘʮʠʷʣʘʨסʘ, ᴅʜʽʩʪʝʤʝʣʽʢ ײʩʳʥʳʩʪʘʨסʘ ʞᴅʥʝ ᴇʟʛʝ ʜʝ ʮʠʬʨʣʳץ 

ʤʘʪʝʨʠʘʣʜʘʨסʘ ʝʨʢʽʥ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ᴅʨʙʽʨ ʪʘʧʩʳʨʤʘ ʙʝʣʛʽʣʝʥʛʝʥ ʙʘʣʣ 

ʞװʡʝʩʽ ʥʝʛʽʟʽʥʜʝ ʙʘסʘʣʘʥʘʜʳ. ɸʪʘʣסʘʥ ʞװʡʝ ʦץʫʰʳʣʘʨסʘ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש 

 ʘסʳʣʘʫץʟʜʽʢʩʽʟ ʙʘװ ʣʛʝʨʽʤʽʥװ ʘ, ᴇʟסʘʙʳʣʜʘʫץ ʨʳʣʳʤʳʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʬʦʨʤʘʪʪʘײץ

ʞᴅʥʝ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʙʝʣʛʽʣʝʥʛʝʥ ʤʝʨʟʽʤʜʝ ʦʨʳʥʜʘʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

8-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ çʉʘʙʘץץʘ ʢʽʨʫè ʙʘʪʳʨʤʘʩʳ ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫʰʳ 

ʙʝʡʥʝʩʘʙʘץ ʙʝʪʽʥʝ ᴇʪʝʜʽ, ʦʥʜʘ çʈʦʙʦʪ ʪʫʨʘʣʳ ʥʝ ʙʽʣʝʩʽש?è ʪʘץʳʨʳʙʳʥʘ ʘʨʥʘʣסʘʥ 

ʙʝʡʥʝʜᴅʨʽʩ ʙʝʨʽʣʛʝʥ.  

 

 
 

ʉʫʨʝʪ 8 -  robobaldyrgan.kz ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʙʝʡʥʝʜᴅʨʽʩ װʣʛʽʩʽ 

 

ɹʝʡʥʝʜᴅʨʽʩ ʢᴇʨʥʝʢʽ ʠʣʶʩʪʨʘʮʠʷʣʘʨ ʤʝʥ ʥʘץʪʳ ʤʳʩʘʣʜʘʨ ʥʝʛʽʟʽʥʜʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʪװʧʢʽ סײʳʤʜʘʨʳʥ ʪװʩʽʥʜʽʨʝʜʽ. ʉʘʙʘץʪʳש ʦʨʳʥʜʘʣʫ ʙʘʨʳʩʳ 

ʠʥʪʝʨʬʝʡʩʪʽש ʞʦסʘʨסʳ ʙᴇʣʽʛʽʥʜʝ ʢᴇʨʩʝʪʽʣʽʧ ʪײʨʘʜʳ, ʙײʣ ʦץʫʰʳסʘ ʦץʫ ʢʝʟʝשʜʝʨʽʥ 

ʞװʡʝʣʽ ʙʘץʳʣʘʫסʘ ʞʦʣ ʘʰʘʜʳ. ɹʝʡʥʝʜᴅʨʽʩʪʽ ʪʦʣʳץ ʢᴇʨʛʝʥ ʩʦש ʞװʡʝ ʘʪʘʣסʘʥ 

ʢʝʟʝשʥʽש ʘʷץʪʘʣסʘʥʳʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʪʽʨʢʝʡʜʽ ʞᴅʥʝ ʦסʘʥ çɸʷץʪʘʣʜʳè 

ʤᴅʨʪʝʙʝʩʽʥ ʙʝʨʝʜʽ. 

ɹʝʡʥʝʜᴅʨʽʩ ʩʘʙʘץʪʳש ʤʦʪʠʚʘʮʠʷʣʳץ-ʘץʧʘʨʘʪʪʳץ ʵʣʝʤʝʥʪʽ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘ 

ʦʪʳʨʳʧ, ʦץʫʰʳʥʳ ʦʜʘʥ ᴅʨʽ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫסʘ 

ʜʘʡʳʥʜʘʡʜʳ ʞᴅʥʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ 

ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

9-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʙʝʡʥʝʜᴅʨʽʩʪʽ ʘʷץʪʘסʘʥʥʘʥ ʢʝʡʽʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʡʪʳʥʜʘ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʙʘʩץʘ ʪװʨʣʝʨʽʤʝʥ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʪʝʩʪʪʝʨ ʤʝʥ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʪʘʧʩʳʨʤʘʣʘʨʳ ʩʠʷץʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʬʦʨʤʘʪʪʘʨʤʝʥ ʞײʤʳʩʳʥ 
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ʞʘʣסʘʩʪʳʨʘʜʳ. 

 

 
 

ʉʫʨʝʪ 9 -  robobaldyrgan.kz ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨ װʣʛʽʩʽ 

 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʦץʫ ʤʘʟʤײʥʳʥʜʘסʳ ʢʝʣʝʩʽ ײץʨʘʤʜʘʩ ʙᴇʣʽʢ ï ʦץʫ 

ʤᴅʪʽʥʽ. ɹײʣ ʙᴇʣʽʤʜʝ ʦץʫʰʳʣʘʨ ʩʘʙʘץʪʳש ʥʝʛʽʟʛʽ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʳʤʝʥ 

ʪʦʣʳץץʘʥʜʳ ʪʘʥʳʩʘʜʳ. ʄᴅʪʽʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʪʘץʳʨʳʧץʘ ʩᴅʡʢʝʩ 

ʪװʩʽʥʽʢʪʝʨʽʥ, ʪʝʨʤʠʥʜʝʨʽʥ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʝʨʝʞʝʣʝʨʽʥ ץʘʤʪʳʧ, ʦץʫʰʳʥʳש 

ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʥ ʞװʡʝʣʽ ʪװʨʜʝ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʊʝʦʨʠʷʣʳץ ʤᴅʪʽʥʤʝʥ ʞײʤʳʩ ʝʢʽ ʢʝʟʝשʥʝʥ ʪײʨʘʜʳ. ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ ʦץʫʰʳ 

ʙʝʨʽʣʛʝʥ ʤʘʪʝʨʠʘʣʜʳ ʤץײʠʷʪ ʦץʳʧ ʰʳסʘʜʳ. ɽʢʽʥʰʽ ʢʝʟʝשʜʝ ʦץʳʣסʘʥ ʤᴅʪʽʥʥʽש 

ʤʘʟʤײʥʳʥ ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥ ʪʝʢʩʝʨʫ ʤʘץʩʘʪʳʥʜʘ ץʳʩץʘʰʘ ʙʘץʳʣʘʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳ ʦʨʳʥʜʘʣʘʜʳ. ɹײʣ ʪʘʧʩʳʨʤʘʣʘʨ ʦץʫʰʳʥʳש ʥʘʟʘʨʳʥ ʥʝʛʽʟʛʽ 

 ʘʙʳʣʜʘʫʳʥʘץ ʨʜʝװʫ ʤʘʪʝʨʠʘʣʳʥ ʩʘʥʘʣʳ ʪץʘ ʞᴅʥʝ ʦסʳʨʣʘʥʜʳʨʫסʘ ʰʦסʳʤʜʘʨסײ

ʳץʧʘʣ ʞʘʩʘʡʜʳ. 

ɸʪʘʣסʘʥ ʙᴇʣʽʤʜʽ ʦʨʳʥʜʘʫסʘ ʦץʫʰʳסʘ 15 ʤʠʥʫʪ ʫʘץʳʪ ʙᴇʣʽʥʛʝʥ. ɹʝʣʛʽʣʝʥʛʝʥ 

ʫʘץʳʪ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʛʽ ʤʝʥ ʥʘʟʘʨ ʰʦסʳʨʣʘʥʫ 

 ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʧ ץʘʥ. ɹʘʨʣʳסʳʥʜʘʣץʘʙʽʣʝʪʽ ʝʩʢʝʨʽʣʝ ʦʪʳʨʳʧ ʘʡץ

ʙʦʣסʘʥʥʘʥ ʢʝʡʽʥ ʦץʫʰʳ çʉʘʙʘץʪʳ ʘʷץʪʘʫè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʫ ʘʨץʳʣʳ ʩʘʙʘץʪʳ 

ʪʦʣʳץ ʘʷץʪʘʡʜʳ ʞᴅʥʝ ʞװʡʝ ʦʥʳװ שʣʛʝʨʽʤʽʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʪʽʨʢʝʡʜʽ. 

ʉʘʡʪʪʘ ץʦʣʜʘʥʳʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʢʝʣʝʩʽ ʪװʨʽ ï ʩᴅʡʢʝʩʪʝʥʜʽʨʫ 

ʪʘʧʩʳʨʤʘʩʳ. 10-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʙײʣ ʪʘʧʩʳʨʤʘ ʪװʨʽ ʦץʫʰʳʣʘʨסʘ סײʳʤʜʘʨ, 

ʘʥʳץʪʘʤʘʣʘʨ ʞᴅʥʝ ʤʳʩʘʣʜʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ 

ʦʨʥʘʪʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʦץʫʰʳʣʘʨסʘ ʨʦʙʦʪʪʳש ʪװʨʣʝʨʽ ʤʝʥ 

ʦʣʘʨʜʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ײʩʳʥʳʣʘʜʳ. ɸʪʘʣסʘʥ ʬʦʨʤʘʪ 

ʦץʫʰʳʣʘʨʜʳש ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ ʞװʡʝʣʽ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ, ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ ʢᴇʨʥʝʢʽ ʙʘʡʣʘʥʳʩʪʘʨ ʘʨץʳʣʳ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʪʠʷʥʘץʪʳ ʙʝʢʽʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. 
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ʉʫʨʝʪ 10 -  robobaldyrgan.kz ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ 

ʪʘʧʩʳʨʤʘʩʳʥʳװ שʣʛʽʩʽ 

 

ɾװʡʝʜʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʳʥʪʘʣʘʥʜʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʙʘʣʜʳץ 

ʙʘסʘʣʘʫ ʤʝʭʘʥʠʟʽʤʽ ץʦʣʜʘʥʳʣסʘʥ (ʤᴅʪʽʥʜʽ ʦץʫ ʙᴇʣʽʤʽʥ ʦʨʳʥʜʘʫ 15 ʙʘʣʣ, 

ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʪʘʧʩʳʨʤʘʩʳʥ ʦʨʳʥʜʘʫ 5 ʙʘʣʣ). ɸʪʘʣסʘʥ ʙʘʣʜʳץ ʞװʡʝ 

ʦץʫʰʳʣʘʨסʘ ᴇʟʜʝʨʽʥʽש ʦץʫ װʣʛʝʨʽʤʽ ʤʝʥ ʤʘʪʝʨʠʘʣʜʳ ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥ ʞװʡʝʣʽ 

ʪװʨʜʝ ץʘʜʘסʘʣʘʧ ʦʪʳʨʫסʘ ʙʦʣʘʜʳ. 

 çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ʦץʳʪʫ ʢʝʟʝשʜʝʨʽ ʦץʫʰʳʣʘʨʜʳש 

ʘץʧʘʨʘʪʪʳץ ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘ ʠʛʝʨʫʽʥʝʥ ʦʥʳ ʧʨʘʢʪʠʢʘʣʳץ ץʳʟʤʝʪʪʝ ץʦʣʜʘʥʫסʘ 

ʜᴅʡʝʢʪʽ ʪװʨʜʝ ᴇʪʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʊʝʦʨʠʷʣʳץ ʙᴇʣʽʤʜʽ ʤʝשʛʝʨʛʝʥʥʝʥ ʢʝʡʽʥ 

ʦץʫʰʳʣʘʨ ʩʘʡʪʳʥʳש ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ʧʨʘʢʪʠʢʘʣʳץ ʤʦʜʫʣʽʥʝ ᴇʪʝʜʽ. ɸʪʘʣסʘʥ 

ʤʦʜʫʣʴ ʰʝשʙʝʨʽʥʜʝ ʦץʫʰʳʣʘʨסʘ ʨʦʙʦʪʪʳש ʙʣʦʢʪʳץ ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʨץʳʣʳ ʘʣʜʳʥ ʘʣʘ ʙʝʣʛʽʣʝʥʛʝʥ ʦʨʳʥסʘ ʞʝʪʫʽʥ ʘʣʛʦʨʠʪʤʜʝʫ 

ʪʘʧʩʳʨʤʘʩʳ ײʩʳʥʳʣʘʜʳ. ᴄʨ ʙʽʨ ʪʘʧʩʳʨʤʘʥʳש ʘʣʜʳʥʜʘ ʙʽʣʽʤ ʘʣʫʰʳסʘ ʨʦʙʦʪʪʳ 

ʤʘץʩʘʪʪʳ ʥװʢʪʝʛʝ ʞʝʪʢʽʟʫ װʰʽʥ ץʘʞʝʪʪʽ ʙʣʦʢʪʘʨ ʩʘʥʳ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʘʫ 

ʣʦʛʠʢʘʩʳ ʪʫʨʘʣʳ ץʳʩץʘʰʘ ʥײʩץʘʫʣʳץ ʙʝʨʽʣʝʜʽ. 

ɹʘʨʣʳץ ʧʨʦʛʨʘʤʤʘʣʘʫ ץʘʜʘʤʜʘʨʳ ʩᴅʪʪʽ ʦʨʳʥʜʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʙʽʣʽʤ ʘʣʫʰʳ 

ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨʜʳש ʦʨʳʥʜʘʫ ʥᴅʪʠʞʝʩʽʥ ʘʣʘʜʳ. ʕʢʨʘʥʜʘ ʨʦʙʦʪʪʳש ʘʣʜʳʥ ʘʣʘ 

ʙʝʣʛʽʣʝʥʛʝʥ ʤʘץʩʘʪʪʳ ʥװʢʪʝʛʝ ʞʝʪʫ ʪʨʘʝʢʪʦʨʠʷʩʳ ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ, 

ʙײʣ ʙʽʣʽʤ ʘʣʫʰʳסʘ ײץʨʘʩʪʳʨʳʣסʘʥ ʘʣʛʦʨʠʪʤʥʽש ʜײʨʳʩʪʳסʳʥ ʢᴇʟʙʝʥ ʙʘץʳʣʘʫסʘ 

ʙʦʣʘʜʳ. 

ʆʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ʦץʫʰʳʣʘʨʜʳש ʪʝʢ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʘסʜʳʣʘʨʳʥ 

 ᴅʣʝʫʝʪʽʥ ץʘʨʤʘʰʳʣʳסʰʳ שʘʥʘ ʰʝʢʪʝʣʤʝʡʜʽ. ʆʣʘʨʜʳס ʘʣʳʧʪʘʩʪʳʨʫʤʝʥץ

ʞʦʙʘʣʘʫ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʜʘ ʝʣʝʫʣʽ װʣʝʩ ץʦʩʘʜʳ, 

ᴇʡʪʢʝʥʽ, ʦץʫʰʳʣʘʨ ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ʦʨʪʘʩʳʥʜʘ ʨʦʙʦʪʪʳץ שʦʟסʘʣʳʩ 

ʘʣʛʦʨʠʪʤʜʝʨʽʥ ᴇʟʜʽʛʽʥʝʥ ʞʦʙʘʣʘʫ, ʙʦʣʞʘʤʜʘʨʳʥ ʪʝʢʩʝʨʫ ʞᴅʥʝ ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʣʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʧʨʦʛʨʘʤʤʘʣʳץ ʰʝʰʽʤʜʝʨʜʽ ʞʝʪʽʣʜʽʨʫ ʤװʤʢʽʥʜʽʛʽʥʝ 

ʠʝ ʙʦʣʘʜʳ. ɹײʣ ʧʨʦʮʝʩʩ ʙʽʣʽʤ ʘʣʫʰʳʥʳ ʙʝʣʩʝʥʜʽ ʟʝʨʪʪʝʫʰʽ ʢʦʥʩʪʨʫʢʪʦʨ ʨᴇʣʽʥʝ 

ʢᴇʰʽʨʝʜʽ, ʙײʣ ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ ʤʝʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ץʘʙʽʣʝʪʽʥʽש 
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ʞװʡʝʣʽ ʪװʨʜʝ ʜʘʤʫʳʥʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʦץʫ 

ʤʘʟʤײʥʳʥʘ ʢʽʨʽʢʪʽʨʫʜʽש ʪʠʽʤʜʽ ʤʝʭʘʥʠʟʤʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʳʧ, ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳʥʳײץ שʨʳʣʳʤʜʳץ ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʙʽʨʽ. ʆʣ ʦץʫʰʳʣʘʨסʘ 

ʨʦʙʦʪʪʳש ʞײʤʳʩ ʽʩʪʝʫ ץʘסʠʜʘʣʘʨʳʥ ʤʦʜʝʣʴʜʝʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʚʠʟʫʘʣʜʳ ʪװʨʜʝ ʙʘץʳʣʘʫ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ 

ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝʤʝʥ ײʰʪʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ɸʪʘʣסʘʥ ײץʨʘʣ ʪʝʦʨʠʷʣʳץ 

ʙʽʣʽʤʥʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʽʩ ᴅʨʝʢʝʪʢʝ ʜᴅʡʝʢʪʽ ʞᴅʥʝ ʙʽʨʪʽʥʜʝʧ ᴇʪʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ 

ʦʪʳʨʳʧ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ʘʨʘʩʳʥʜʘ ʮʠʬʨʣʳײץ ץʟʽʨʝʪʪʽʣʽʢʪʽש 

 ʧʘʣ ʞʘʩʘʡʜʳ. çɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝʛʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘèץʘʣʳʧʪʘʩʫʳʥʘ ʳץ

ʢʫʨʩʳʥʳש ʙʽʨʽʥʰʽ ʤʦʜʫʣʽ ʩʘʪʳʣʳ ʤʝשʛʝʨʫ ץʘסʠʜʘʪʪʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

ʆץʫʰʳʣʘʨ ʢʝʣʝʩʽ ʩʘʙʘץץʘ ʪʝʢ ʘʣʜʳʥסʳ ʩʘʙʘץʪʳש ʙʘʨʣʳץ ʩʘʙʘץʪʘʨʳʥ 

ʦʨʳʥʜʘסʘʥʥʘʥ ʢʝʡʽʥ סʘʥʘ ᴇʪʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ ʙʦʣʘʜʳ. ɹײʣ ᴅʜʽʩ ʢʫʨʩ ʤʘʟʤײʥʳʥʘ 

 שʫ ʤʘʪʝʨʠʘʣʳʥʳץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʦץ ʨʜʝ ʘʰʳʣʫʳʥװʜʽ ʪשʢʝʟʝ שʦʣ ʞʝʪʢʽʟʫʜʽץ

ʞװʡʝʣʽ ᴅʨʽ ʣʦʛʠʢʘʣʳץ ʪʽʟʙʝʢʪʽʣʽʢʧʝʥ ʤʝשʛʝʨʽʣʫʽʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

ᴄʨʙʽʨ ʩʘʙʘץʪʳ ʘʷץʪʘסʘʥʥʘʥ ʢʝʡʽʥ ʙʽʣʽʤ ʘʣʫʰʳ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʤʝשʛʝʨʫ 

ʜʝשʛʝʡʽʥ ʦʙʲʝʢʪʠʚʪʽ ʪװʨʜʝ ʢᴇʨʩʝʪʝʪʽʥ ץʦʨʳʪʳʥʜʳ ʙʘסʘʣʘʫ ʥᴅʪʠʞʝʩʽʥ ʧʘʡʳʟʜʳץ 

ʞᴅʥʝ ʙʘʣʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʪװʨʽʥʜʝ ʘʣʘʜʳ. ɸʪʘʣסʘʥ ʙʘסʘʣʘʫ ʞװʡʝʩʽ ʙʽʨʥʝʰʝ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʬʫʥʢʮʠʷʥʳ ʙʽʨ ʤʝʟʛʽʣʜʝ ʘʪץʘʨʘʜʳ. ɹʽʣʽʤ ʘʣʫʰʳʥʳש ʞʝʢʝ ʦץʫ 

 ʥʳʥ ʝʰʙʽʨ ʢʦʤʧʦʥʝʥʪʪʽײʫ ʤʘʟʤץʘ, ʦסʟʝʛʝ ʘʩʳʨʫװʳʣʘʫʜʳ ʞץʡʝʣʽ ʙʘװʣʛʝʨʽʤʽʥ ʞװ

ᴇʪʢʽʟʽʧ ʞʽʙʝʨʤʝʡ ʢʝʟʝשʜʽ ʪװʨʜʝ ʤʝשʛʝʨʫʛʝ ʳʥʪʘʣʘʥʜʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳש ʙʘʟʘʣʳסײ ץʳʤʜʘʨʳʥʘʥ ʢװʨʜʝʣʽ ʪʘץʳʨʳʧʪʘʨסʘ ʙʽʨʪʽʥʜʝʧ, 

ʞװʡʝʣʽ ʪװʨʜʝ ᴇʪʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʞʦʣ ʘʰʘʜʳ. 

ʂʫʨʩʪʳש ʤʦʜʫʣʴʜʽʢ ײץʨʳʣʳʤʳ ʙʽʣʽʤ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳײץ ץʟʽʨʝʪʪʽʣʽʢʪʽש 

ʢʝʟʝש-ʢʝʟʝשʽʤʝʥ ʞװʡʝʣʽ ʜʘʤʫʳʥʘ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ, ʘʣ ʩʘʙʘץʪʘʨסʘ 

ʜᴅʡʝʢʪʽ ץʦʣ ʞʝʪʢʽʟʫ ʤʝʭʘʥʠʟʽʤʽ ɹʣʫʤ ʪʘʢʩʘʥʦʤʠʷʩʳ ʤʝʥ çʪʽʟʙʝʢʪʝʡ ʦץʳʪʫè 

ʜʠʜʘʢʪʠʢʘʣʳץ ץʘסʠʜʘʩʳʥ ʪʦʣʳץץʘʥʜʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʳײץ שʨʳʣʳʤʜʳץ ʥʝʛʽʟʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʦסʘʨʳʜʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʦץʫʰʳ ʪײʨסʳʩʳʥʘʥ ץʦʣʞʝʪʽʤʜʽ 

ʦʧʝʨʘʮʠʷʣʳץ ʬʫʥʢʮʠʷʣʘʨʳ ʞʘʥ-ʞʘץʪʳ ʩʘʨʘʣʘʥʜʳ. ɽʥʜʽ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש 

ʤסײʘʣʽʤʛʝ ʘʨʥʘʣסʘʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʦץʫ װʜʝʨʽʩʽʥʝ 

ʙʘץʳʣʘʫ, ʦץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽʥ ʙʘץʳʣʘʫ ʞʘʣʧʳ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʙʘʩץʘʨʫʜʳ 

ʞװʟʝʛʝ ʘʩʳʨʫ ײץʨʘʣʜʘʨʳ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʪʘʣʜʘʥʘʜʳ. 

ʆץʫʰʳʣʘʨ ʦʨʳʥʜʘʧ ʧʣʪʘʬʦʨʤʘʜʘ ʩʘץʪʘסʘʥʥʘʥ ʢʝʡʽʥ, çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè 

ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʦש ʞʘץ ʞʦסʘʨסʳ ʞʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʘʜʤʠʥʠʩʪʨʘʮʠʷ 

ʤʦʜʫʣʴʛʝ ʢʽʨʽʧ ʦʨʳʥʜʘʣסʘʥ ʞײʤʳʩʪʘʨʜʳש ʩʘʧʘʩʳʥ ʪʝʢʩʝʨʽʧ, ʪʠʽʩʪʽ ʙʘסʘ ץʦʷסʘ 

ʤװʤʢʽʥʜʽʢ ʙʦʣʘʜʳ. 11-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʘʪʘʣסʘʥ ʤʦʜʫʣʴʛʝ ʢʽʨʫ װʰʽʥ ʤסײʘʣʽʤ 

ʠʥʪʝʨʬʝʡʩʪʽש ʞʦסʘʨסʳ ʦש ʞʘץ ʙᴇʣʽʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ çɸʜʤʠʥʠʩʪʨʘʮʠʷè 

ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ, ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʩץʘʨʫ ʧʘʥʝʣʽʥʝ ᴇʪʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 
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ʉʫʨʝʪ 11 - robobaldyrgan.kz ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʤסײʘʣʽʤʥʽש ʞʝʢʝ 

ʢʘʙʠʥʝʪʽʥʽװ שʣʛʽʩʽ 

 

12-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ ʘʪʘʣסʘʥ ʨʝʞʠʤ ʽʩʢʝ ץʦʩʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʤסײʘʣʽʤʛʝ 

ʩʘʡʪʳʥʳש ʞʘʣʧʳ ʦץʫ ʤʘʟʤײʥʜʳײץ ץʨʳʣʳʤʳ, ʢʫʨʩʪʘʨ, ʪʘʧʩʳʨʤʘʣʘʨ ʞʠʳʥʪʳסʳ 

ʞᴅʥʝ ʪʽʨʢʝʣʛʝʥ ץʦʣʜʘʥʫʰʳʣʘʨ ʙʘʟʘʩʳʥ ʙʽʨ ʠʥʪʝʨʬʝʡʩ ʰʝשʙʝʨʽʥʜʝ ʙʽʨʽʢʪʽʨʝʪʽʥ 

ʙʘʩץʘʨʫ ʪʘץʪʘʩʳ ײʩʳʥʳʣʘʜʳ. ʕʢʨʘʥʥʳש ʩʦʣ ʞʘץ ʙᴇʣʽʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʥʘʚʠʛʘʮʠʷʣʳץ ʧʘʥʝʣʴ ʢʫʨʩʪʘʨ, ʩʘʙʘץʪʘʨʳ ʞᴅʥʝ ʪʘʧʩʳʨʤʘʣʘʨ ʬʫʥʮʠʦʥʘʣʜʳץ 

ʙᴇʣʽʤʥʝʥ ʪײʨʘʜʳ. ɾʝʢʝʣʝʛʝʥ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʦץʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ 

 ʘʣʽʤ ʢʫʨʩʪʘʨ ʙᴇʣʽʤʽʥʝ ʢʽʨʽʧ, ʪʽʟʽʤʜʝסײʜʘʡʜʘ ʤסʘʥ ʞʘסʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘץ

ʙʝʨʽʣʛʝʥ ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʘʥ ʪʠʽʩʪʽ ʦץʫʰʳʥʳ ʪʘשʜʘʡʜʳ. ʆʩʳ ʽʩ-ᴅʨʝʢʝʪʪʝʥ ʢʝʡʽʥ 

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʩʘʙʘץʪʘʨʳ ʙʝʪʽ ʘʰʳʣʘʜʳ. ʆʥʜʘ ʘʷץʪʘʣסʘʥ 

ʩʘʙʘץʪʘʨ ʪʽʟʽʤʽ, ʞʠʳʥʪʳץ ʙʘʣʜʳץ ʙʘסʘ ʤʝʥ ʩʘʙʘץʪʳ ʤʝשʛʝʨʫ ʧʘʡʳʟʜʳץ 

ʢᴇʨʩʝʪʢʽʰʽ, ʩʦʥʜʘʡ-ʘץ ᴅʨʙʽʨ ʪʘʧʩʳʨʤʘʥʳש ʘסʳʤʜʘסʳ ʦʨʳʥʜʘʣʫ ʤᴅʨʪʝʙʝʩʽ 

ʢᴇʨʩʝʪʽʣʝʜʽ. ɹײʣ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢ ʤסײʘʣʽʤʛʝ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʦץʫ 

ʪʨʘʝʢʪʦʨʠʷʩʳʥ ʩʘʙʘץ ʜʝשʛʝʡʽʥʜʝ ʞװʡʝʣʽ ʙʘץʳʣʘʧ, ʦʥʳװ שʣʛʝʨʽʤʽʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ 

ʪʘʣʜʘʫסʘ ʪʦʣʳץץʘʥʜʳ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

 

 
 

ʉʫʨʝʪ 12 - robobaldyrgan.kz ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʤסײʘʣʽʤʥʽש ʙʘʩץʘʨʫ 

ʧʘʥʝʣʽʥʽװ שʣʛʽʩʽ 
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ʂʝʣʝʩʽ, ʪʘʧʩʳʨʤʘʣʘʨ ʙᴇʣʽʤʽ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʘʷץʪʘʣסʘʥ ʞײʤʳʩʪʘʨʳʥ 

ʤʘʟʤײʥʜʳץ ʢʘʪʝʛʦʨʠʷʣʘʨ ʙʦʡʳʥʰʘ ʞʽʢʪʝʧ ʰʳסʘʨʘʜʳ. 13-ʩʫʨʝʪʢʝ ʩᴅʡʢʝʩ 

ʙʝʡʥʝʩʘʙʘץʪʘʨ, ʪʝʩʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨ, ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʞᴅʥʝ ᴇʟʛʝʜʝ ʬʦʨʤʘʪʪʘʨ ʦʩʳ 

ʙᴇʣʽʤʜʝ ʪʦʧʪʘʩʪʳʨʳʣʳʧ ʢᴇʨʩʝʪʽʣʝʜʽ. 

 

 
 

ʉʫʨʝʪ 13 - robobaldyrgan.kz ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʤסײʘʣʽʤʥʽש ʦץʫʰʳʥʳ 

ʙʘסʘʣʘʫ ʙʝʪʽʥʽװ שʣʛʽʩʽ 

 

ʊʘʧʩʳʨʤʘʥʳ ʪʘʧʩʳʨʫ ʩᴅʪʽʥʝʥ ʙʘʩʪʘʧ ץʦʨʳʪʳʥʜʳ ʙʘסʘʥʳ ʙʝʣʛʽʣʝʫʛʝ ʜʝʡʽʥʛʽ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʘץʳʣʘʫ ʪʦʣʳץ ʢᴇʣʝʤʜʝ ʮʠʬʨʣʳץ ʦʨʪʘʜʘ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ. 

ɸʪʘʣסʘʥ ʤʝʭʘʥʠʟʤʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪᴇʤʝʥʜʝʛʽʜʝʡ 

ʘʨʪʳץʰʳʣʳץʪʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ: ʙʘסʘʣʘʫ װʜʝʨʽʩʽʥʽש ʘʰʳץʪʳסʳ ʤʝʥ 

ʙʝʡʪʘʨʘʧʪʳʣʳסʳ, ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳ ʘʨʘʩʳʥʜʘסʳ ʞʝʜʝʣ ʞᴅʥʝ ʤʘʟʤײʥʜʳ ʢʝʨʽ 

ʙʘʡʣʘʥʳʩʪʳש ʦʨʥʳסʫʳ, ʝʩʝʧ-ץʠʩʘʧʪʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʤסײʘʣʽʤʥʽץ שʦʣʳʤʝʥ ʞװʨʛʽʟʝʪʽʥ ʞײʤʳʩʪʘʨʳʥʳש ʝʜᴅʫʽʨ ץʳʩץʘʨʫʳ, ʙʽʣ̔ʤ 

ʘʣʫʰʳʣʘʨʜʳש ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʞװʡʝʣʽ ʙʘץʳʣʘʫ ʪʠʽʤʜʽʣʽʛʽʥʽש ʞʦסʘʨʳʣʘʫʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʤʘʟʤײʥʜʳײץ-ץʨʳʣʳʤʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʦץʫʰʳʣʘʨʜʳש ʢᴅʩʽʙʠ ʜʝ, ʪײʣסʘʣʳץ ʪʘ ץʘʣʳʧʪʘʩʫʳʥʘ ʦש ʳץʧʘʣ ʝʪʝʪʽʥ ʙʽʨץʘʪʘʨ 

ʤʘשʳʟʜʳ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʜʽ ʜʘʤʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ɸʪʘʧ ʘʡʪʘʨ ʙʦʣʩʘץ: 

- ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʙʝʣʛʽʣʝʥʛʝʥ ʤʝʨʟʽʤʜʝ ʦʨʳʥʜʘʫ ʞᴅʥʝ ᴇʟ ʥᴅʪʠʞʝʣʝʨʽʥ ᴇʟ 

ʥᴅʪʠʞʝʣʝʨʽʥ װʟʜʽʢʩʽʟ ץʘʜʘסʘʣʘʫ ʘʨץʳʣʳ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʧʝʥ ײʡʳʤʰʳʣʜʳץ ʩʝʟʽʤʽ 

 ;ʘʣʳʧʪʘʩʘʜʳץ

- ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʜʝʨʙʝʩ ʦʨʳʥʜʘʫ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘסʳ ʦץʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ʞװʡʝʣʽ ʠʛʝʨʫ װʜʝʨʽʩʽʥʜʝ ᴇʟʜʽʛʽʥʝʥ ʦץʫ ʜʘסʜʳʣʘʨʳ ʜʘʤʠʜʳ; 

- ʞװʡʝʤʝʥ ʪײʨʘץʪʳ ʞײʤʳʩ ʽʩʪʝʫ ʞᴅʥʝ ʦʥʣʘʡʥ ʬʦʨʤʘʪʪʘסʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ʜʝשʛʝʡʽ ʘʨʪʘʜʳ; 

- ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʘʨץʳʣʳ ᴇʟ ץʘʪʝʣʝʨʽʥ ʪʘʣʜʘʧ, ʦʣʘʨʜʳ 

ʞʦʶ ʠʢʝʤʜʽʣʽʛʽ ʝʩʝʙʽʥʜʝ ʝʩʝʧʪʽʢ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳ ʞʝʪʽʣʝʜʽ; 

- ʞװʡʝʜʝ ʙʝʣʛʽʣʝʥʛʝʥ ʥᴅʪʠʞʝʣʝʨ ʥʝʛʽʟʽʥʜʝ ʞʝʢʝ ʧʨʦʛʨʝʩʽʥ ʙʘסʘʣʘʫ ʤʝʥ 

ʩʘʨʘʣʘʫ ʘʨץʳʣʳ ʨʝʬʣʝʢʩʠʷ ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ ʤᴅʜʝʥʠʝʪʽ ʜʘʤʠʜʳ; 
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- ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳש ʪײʨʘץʪʳ ʙʦʣʫʳ ʞᴅʥʝ ʦʨʳʥʜʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳש 

ʢᴇʨʥʝʢʪʽ ʪװʨʜʝ ʙʝʨʽʣʫʽ ʦץʫסʘ ʜʝʛʝʥ ʽʰʢʽ ʤʦʪʠʚʘʮʠʷʥʳ ʢװʰʝʡʪʝʜʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʘʚʪʦʨʣʳץ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʡʪʳʥʳש ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʘʥʝʣʽ ʤסײʘʣʽʤʜʝʨʛʝ ʪʝʢ ʦץʫʰʳʣʘʨʜʳש ʦʨʳʥʜʘסʘʥ 

ʞײʤʳʩʳʥ ʪʝʢʩʝʨʽʧ, ʙʘסʘʣʘʫʤʝʥ סʘʥʘ ʰʝʢʪʝʣʤʝʡ, ʧᴅʥ ʤʘʟʤײʥʳʥ ʦץʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʞᴅʥʝ ʥᴅʪʠʞʝʣʝʨʜʽ ʢʝʰʝʥʜʽ ʙʘʩץʘʨʫ ʤװʤʢʽʥʜʽʛʽʥ ʜʝ ײʩʳʥʘʜʳ. 

ɹײʣ ʞʘסʜʘʡ ʮʠʬʨʣʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʦʣʜʘʫʜʳ ʙʘʨʳʥʰʘ ʠʢʝʤʜʽ, ʙʝʡʽʤʜʝʣʛʽʰ 

ʞᴅʥʝ ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ ʝʪʝʪʽʥ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞװʡʝ ʨʝʪʽʥʜʝ 

 .ʥʝʛʽʟ ʙʝʨʝʜʽ ץʘ ʪʦʣʳסʘʨʘʩʪʳʨʫץ

 

2.3 ʇʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʞװʨʛʽʟʫ ʞᴅʥʝ ʦʥʳש ʥᴅʪʠʞʝʣʝʨʽ 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʥᴅʪʠʞʝʣʝʨʽʥ ʩʘʥʜʳץ ʪײʨסʳʜʘʥ ʪʘʣʜʘʫ 

ʞᴅʥʝ ײʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʵʤʧʠʨʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ 

ʞװʡʝʣʝʫʛʝ, ʘʡʥʳʤʘʣʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʳץʧʘʣʜʳש ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ 

ᴅʩʝʨʽʥ ʩʘʥʜʳץ ʪװʨʜʝ ʩʠʧʘʪʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʆʩʳ ʟʝʨʪʪʝʫʜʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ ײץʨʫʜʳש ʥʝʛʽʟʛʽ ᴅʜʽʩʽ ʨʝʪʽʥʜʝ 

ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷʣʳץ ʪʘʣʜʘʫ ʪʘשʜʘʣʜʳ. ɹײʣ ᴅʜʽʩʪʽ ʪʘשʜʘʫʜʳש ʩʝʙʝʙʽ ï 

ʟʝʨʪʪʝʫʜʝ ץʘʨʘʩʪʳʨʳʣסʘʥ ʪᴅʫʝʣʜʽ ʞᴅʥʝ ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʣʘʨʜʳש ᴇʟʘʨʘ 

ʳץʧʘʣʳʥ ʙʽʨ ʤʝʟʛʽʣʜʝ ʙʘסʘʣʘʫ ץʘʞʝʪʪʽʣʽʛʽ. ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ᴅʜʽʩʽ ʙʝʣʛʽʣʽ ʙʽʨ 

ʬʘʢʪʦʨʜʳש, ʷסʥʠ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽש, ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ 

ʥᴅʪʠʞʝʩʽʥʝ ᴅʩʝʨ ʝʪʫ ʜᴅʨʝʞʝʩʽʥ ʙʘʩץʘ ץʦʩʳʤʰʘ ʬʘʢʪʦʨʣʘʨʜʳש ʳץʧʘʣʳʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ ʘʥʳץʪʘʫסʘ ʞʦʣ ʘʰʘʜʳ. ʉʦʥʜʳץʪʘʥ ʘʪʘʣסʘʥ ᴅʜʽʩ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʘ, 

ʜʝʨʝʢʪʝʨ ײץʨʳʣʳʤʳʥʘ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʣʦʛʠʢʘʩʳʥʘ ʪʦʣʳץ 

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʽ ײץʨʫ ʙʘʨʳʩʳʥʜʘ ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳ ʨʝʪʽʥʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʜʝשʛʝʡʽ ʘʣʳʥʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʥᴅʪʠʞʝʩʽ ʥʝʛʽʟʽʥʜʝ ʪᴇʤʝʥ, ʦʨʪʘ ʞᴅʥʝ ʞʦסʘʨʳ 

ʜʝשʛʝʡʣʝʨʛʝ ʞʽʢʪʝʣʽʧ, ᴅʨʽ ץʘʨʘʡ ʩʘʥʜʳץ ᴇשʜʝʫʛʝ ʙʝʡʽʤʜʝʣʜʽ. ʊᴅʫʝʣʩʽʟ 

ʘʡʥʳʤʘʣʳʣʘʨ ʨʝʪʽʥʜʝ ʩʳʥʳʧ ʪʠʧʽ, ʦץʫʰʳʥʳש ʞʘʩʳ, ʞʳʥʳʩʳ ʞᴅʥʝ ײʣʪʳ 

 ʘסʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘʨץʳ ʩʳʥʳʧ ʪʠʧʽ ʙʘסʥʜʘײʘʨʘʩʪʳʨʳʣʜʳ. ʄץ

ʙᴇʣʽʥʜʽ. ɸʡʥʳʤʘʣʳʣʘʨʜʳ ʩʘʥʜʳץ ʤʦʜʝʣʴʛʝ ʝʥʛʽʟʫ װʰʽʥ ʦʣʘʨ ʘʣʜʳʥ ʘʣʘ 

ʢʦʜʪʘʣʜʳ: ʙʘץʳʣʘʫ ʩʳʥʳʙʳ - 0, ʪᴅʞʽʨʠʙʝʣʽʢ ʩʳʥʳʧ - 1; ץʳʟ ʙʘʣʘ - 0, ʝʨ ʙʘʣʘ - 1; 

 ʛʝʡʽ ʜʝשʨʽʥʜʝ ʝʥʛʽʟʽʣʜʽ. ɹʽʣʽʤ ʜʝװʩʘʥ ʪ ץᴇʟʙʝʢ - 1; ʞʘʩ ʢᴇʨʩʝʪʢʽʰʽ ʪʦʣʳ ,0 - ץʘʟʘץ

ʩᴅʡʢʝʩʽʥʰʝ ʨʝʪʪʽʢ ʰʢʘʣʘ ʙʦʡʳʥʰʘ ʢʦʜʪʘʣʜʳ. 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ ײץʨʫ ʙʽʨʥʝʰʝ ʢʝʟʝש ʙʦʡʳʥʰʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. 

ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨ ʞʠʥʘץʪʘʣʳʧ, ʞװʡʝʣʝʥʜʽ. ɽʢʽʥʰʽ ʢʝʟʝשʜʝ 

ʢʘʪʝʛʦʨʠʷʣʳץ ʘʡʥʳʤʘʣʳʣʘʨ ʩʘʥʜʳץ ʬʦʨʤʘʪץʘ ʢᴇʰʽʨʽʣʽʧ, ʙʘץʳʣʘʫ ʤʘʪʨʠʮʘʩʳ 

 ʘ ʥʝʤʝʩʝסʫʰʳץʣ ʤʘʪʨʠʮʘʜʘ ᴅʨʙʽʨ ʞʦʣ ʞʝʢʝ ʦײʘʣʳʧʪʘʩʪʳʨʳʣʜʳ. ɹץ

ʘʛʨʝʛʘʪʪʘʣסʘʥ ʪʦʧץʘ, ʘʣ ᴅʨʙʽʨ ʙʘסʘʥ ʟʝʨʪʪʝʫ ʘʡʥʳʤʘʣʳʣʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʜʽ. 

 ʦʣʜʘʥʳʣʳʧ, ᴅʨ ʩʳʥʳʧץ ʩʪʘʪʠʩʪʠʢʘ ᴅʜʽʩʪʝʨʽ ץʜʝ ʩʠʧʘʪʪʘʤʘʣʳשʰʽʥʰʽ ʢʝʟʝת

ʙʦʡʳʥʰʘ ʜʝשʛʝʡʣʽʢ װʣʝʩʪʝʨ, ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʞᴅʥʝ ʙʘʩʪʘʧץʳ 
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ʘʡrʨʤʘʰʳʣʳץʪʘʨ ʝʩʝʧʪʝʣʜʽ. ʊᴇʨʪʽʥʰʽ ʢʝʟʝשʜʝ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ 

ʨʝʛʨʝʩʩʠʷʣʳץ ʪʝשʜʝʫ ײץʨʳʣʳʧ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʳץʧʘʣʜʳש ʥᴅʪʠʞʝʛʝ ᴅʩʝʨʽ 

ʙʘסʘʣʘʥʜʳ. ɼʝʨʝʢʪʝʨʜʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴇשʜʝʫ Python ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽʥ 

 .ʟʝʛʝ ʘʩʳʨʳʣʜʳװʳʣʳ ʞץʦʣʜʘʥʫ ʘʨץ

ʄʦʜʝʣʴʜʽש ʜײʨʳʩʪʳסʳʥ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʜʽʩʪʝʤʝʥʽש ʳץʧʘʣʳʥ ʙʘסʘʣʘʫ 

 ,ʘʥʜʘץʦʣʜʘʥʳʣʜʳ. ɸʪʘʧ ʘʡʪץ ʦʩʳʤʰʘ ᴅʜʽʩʪʝʨʽ ʜʝץ שʜʝʫʜʽשᴇ ץʰʽʥ ʩʪʘʪʠʩʪʠʢʘʣʳװ

ᴅʨ ʩʳʥʳʧʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʣʝʨʽ ʙʦʡʳʥʰʘ ʧʘʡʳʟʜʳװ ץʣʝʩʪʝʨʽ 

ʝʩʝʧʪʝʣʜʽ, ʦʨʪʘʰʘ ʙʘʣʣ ʤᴅʥʜʝʨʽ ʘʥʳץʪʘʣʜʳ ʞᴅʥʝ ʙʘץʳʣʘʫ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʪʦʧʪʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽ ᴇʟʘʨʘ ʩʘʣʳʩʪʳʨʳʣʜʳ. פʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʦʨʪʘʰʘ 

ʤᴅʥʜʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʳ ʙʘסʘʣʘʫ װʰʽʥ ʉʪʴʶʜʝʥʪʪʽש t-ʢʨʠʪʝʨʠʡʽ, ʘʣ 

ʤʦʜʝʣʴ ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ װʰʽʥ ʜʝʪʝʨʤʠʥʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ (R^2) 

ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʝʨ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʽש ʟʝʨʪʪʝʫ 

ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩʪʽʛʽʥ ʞᴅʥʝ ʦʥʳש ʪװʩʽʥʜʽʨʤʝʣʽʢ ʤװʤʢʽʥʜʽʛʽʥ ʙʘסʘʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ɿʝʨʪʪʝʫʜʝ ץʦʣʜʘʥʳʣסʘʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʝʢ ʩʘʧʘʣʳץ ʪײʨסʳʜʘʥ סʘʥʘ ʝʤʝʩ, ʩʘʥʜʳץ ʪײʨסʳʜʘʥ ʜʘ 

ʜᴅʣʝʣʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷʣʳץ ʪʘʣʜʘʫ ʘʨץʳʣʳ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ᴅʜʽʩʪʝʤʝʥʽש ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤʽʥ 

ʘʨʪʪʳʨʫסʘ ʳץʧʘʣʳ ʘʥʳץʪʘʣʳʧ, ʟʝʨʪʪʝʫ ʛʠʧʦʪʝʟʘʩʳʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʥʝʛʽʟʜʝ 

ʪʝʢʩʝʨʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʣʜʳ. ɹײʣ ᴅʜʽʩ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽס שʳʣʳʤʠ ʥʝʛʽʟʜʽʣʽʛʽʥ 

ʢװʰʝʡʪʽʧ, ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʞײʤʳʩʪʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʜʳ. 

ʆʩʳ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʟʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ 

ʘʨʘʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥ  rʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʩʘʥʜʳץ ʙʘסʘʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ ײץʨʫ ʤʽʥʜʝʪʽ ץʦʡʳʣʘʜʳ. 

ʄʦʜʝʣʴ ײץʨʫ סʳʣʳʤʠ ʛʠʧʦʪʝʟʘʥʳ ʥʝʛʽʟʜʝʫ ʞᴅʥʝ ʢʝʡʽʥʥʝʥ ʪʝʢʩʝʨʫ װʰʽʥ ץʘʞʝʪ, 

ʙײʣ ʛʠʧʦʪʝʟʘ ʤʘץʩʘʪʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʩʝʨ ʝʪʫ (ʘʨʥʘʡʳ ᴅʟʽʨʣʝʥʛʝʥ ᴅʜʽʩʪʝʤʝʥʽ 

ʝʥʛʽʟʫ) ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ 

ʢʦʛʥʠʪʠʚʪʽʢ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʳʥʳש ʜʘʤʫʳʥʘ ʦש ᴅʩʝʨ ʝʪʝ ʘʣʘʜʳ ʜʝʛʝʥ 

ʙʦʣʞʘʤסʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽʥ ʩʘʥʜʳץ ʪײʨסʳʜʘʥ ʜᴅʣʝʣʜʝʫ 

ʤʘץʩʘʪʳʥʜʘ ʟʝʨʪʪʝʫʜʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ-ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ 

 ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ שʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽץʣ ᴅʜʽʩʪʝʨ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʦײʦʣʜʘʥʳʣʜʳ. ɹץ

ʦץʫʰʳʣʘʨʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ, ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳ ʞᴅʥʝ 

ʧʨʦʙʣʝʤʘʥʳ ʰʝʰʫ ץʘʙʽʣʝʪʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʘʥʳץʪʘʫסʘ ʙʘסʳʪʪʘʣʜʳ. ʄʘʪʝʤʘʪʠʢʘʣʳץ 

ʤʦʜʝʣʴʜʝʫ ʘʚʪʦʨʣʳץ ᴅʜʽʩ ʨʝʪʽʥʜʝ ʝʤʝʩ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʩʘʥʜʳץ ʪʝʢʩʝʨʫʛʝ ʘʨʥʘʣסʘʥ ʢʣʘʩʩʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪᴅʩʽʣ 

ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʜʳ. ʅʝʛʽʟʛʽ ʪʘʣʜʘʫ ᴅʜʽʩʽ ʨʝʪʽʥʜʝ ʢᴇʧʬʘʢʪʦʨʣʳ ʩʳʟʳץʪʳץ 

ʨʝʛʨʝʩʩʠʷʣʳץ ʪʘʣʜʘʫ ʞᴅʥʝ ʪʦʧʪʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʳ ʪʝʢʩʝʨʫ װʰʽʥ 

ʉʪʴʶʜʝʥʪʪʽש t-ʢʨʠʪʝʨʠʡʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʄʦʜʝʣʴʜʝʫ ʞײʤʳʩʳ ʙʽʨʥʝʰʝ ʢʝʟʝש ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. ɹʽʨʽʥʰʽ ʢʝʟʝשʜʝ 

ʘʥʳץʪʘʫ ʵʢʩʧʝʨʠʤʝʥʪʽ ʙʘʨʳʩʳʥʜʘ ʙʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʘʩʪʘʧץʳ ʙʽʣʽʤ ʜʝשʛʝʡʽ ʘʥʳץʪʘʣʜʳ. 

ɽʢʽʥʰʽ ʢʝʟʝשʜʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʩʳʥʳʧʪʘʨʜʘ ײʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝ ʙʦʡʳʥʰʘ 

 ʜʝʨʽʩʽװ ʫץʳʣʘʫ ʩʳʥʳʧʪʘʨʳʥʜʘ ʦץʨʛʽʟʽʣʜʽ, ʘʣ ʙʘװʤʳʩʪʘʨʳ ʞײʘʣʳʧʪʘʩʪʳʨʫ ʞץ
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ʜᴅʩʪװʨʣʽ ʬʦʨʤʘʪʪʘ ʞʘʣסʘʩʪʳ. תʰʽʥʰʽ ʢʝʟʝשʜʝ ʙʘץʳʣʘʫ ʵʢʩʧʝʨʠʤʝʥʪʽ ᴇʪʢʽʟʽʣʽʧ, 

ʦץʫʰʳʣʘʨʜʳץ שʦʨʳʪʳʥʜʳ ʥᴅʪʠʞʝʣʝʨʽ ץʘʡʪʘ ᴇʣʰʝʥʜʽ. ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ 

ʙʘʩʪʘʧץʳ ʞᴅʥʝ ʩʦסשʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ ʪᴅʞʽʨʠʙʝʣʽʢ 

ᴅʜʽʩʪʝʤʝʥʽש ʥʘץʪʳ ᴅʩʝʨʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʆץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʞᴅʥʝ ʜʘסʜʳ ʜʝשʛʝʡʽʥ 

ʘʥʳץʪʘʫ װʰʽʥ ɻ.ɸ. ʌʘʪʝʝʚʘ ʤʝʥ ʊ.ɺ. ʌʝʜʦʨʦʚʘʥʳש ᴅʜʽʩʪʝʤʝʩʽ ץʦʣʜʘʥʳʣʜʳ. ɹײʣ 

ᴅʜʽʩʪʝʤʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ 

ʢʦʥʩʪʨʫʢʪʦʨʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ, ʨʦʙʦʪʪʳ ײץʨʘʩʪʳʨʫ, ץʦʟסʘʣʳʩ ʙʘסʳʪʳʥ 

ʤʦʜʝʣʴʜʝʫ, ʘʣʛʦʨʠʪʤ ײץʨʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫ ʞᴅʥʝ 

ʪʘʧʩʳʨʤʘʥʳ ʞʦʙʘʣʳץ ʪװʨʜʝ ʦʨʳʥʜʘʫ ʜʘסʜʳʣʘʨʳʥ ʙʘסʘʣʘʫסʘ ʞʦʣ ʘʰʘʜʳ. 

ᴄʜʽʩʪʝʤʝʥʽש ʪʘשʜʘʣʫ ʩʝʙʝʙʽ ï ʦʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ 

 ʣײʪʘʥ ʙץʳʪʪʘʣʫʳ. ʉʦʥʜʳסʘ ʙʘסʘʣʘʫסᴅʨʝʢʝʪʪʽ ʜʝ ʙʘ ץʘʥʘ ʝʤʝʩ, ʧʨʘʢʪʠʢʘʣʳס

ᴅʜʽʩʪʝʤʝ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʘ, ʷסʥʠ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʪʝʢʩʝʨʫʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ɹʘסʘʣʘʫ ʧʨʘʢʪʠʢʘʣʳץ-ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. 

ᴄʨʙʽʨ ʦץʫʰʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʙʝʣʛʽʣʽ ʙʽʨ ʢᴇʨʩʝʪʢʽʰʪʝʨ 

ʙʦʡʳʥʰʘ ʙʘסʘʣʘʥʜʳ. ɽʛʝʨ ʦץʫʰʳ ʪʘʧʩʳʨʤʘʥʳ ʪʦʣʳץ ʞᴅʥʝ ʜײʨʳʩ ʦʨʳʥʜʘʩʘ, 2 

ʙʘʣʣ; ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ץʘʪʝʣʽʢʪʝʨ ʞʽʙʝʨʩʝ, 1 ʙʘʣʣ; ʪʘʧʩʳʨʤʘʥʳ 

ʦʨʳʥʜʘʡ ʘʣʤʘʩʘ ʥʝʤʝʩʝ ץʘʞʝʪʪʽ ʜʘסʜʳʥʳ ʢᴇʨʩʝʪʝ ʘʣʤʘʩʘ, 0 ʙʘʣʣ ʙʝʨʽʣʜʽ. ɾʘʣʧʳ 

ʙʘʣʣ 0-12 ʘʨʘʣʳסʳʥʜʘ ʝʩʝʧʪʝʣʜʽ. ʅᴅʪʠʞʝʣʝʨ װʰ ʜʝשʛʝʡʛʝ ʙᴇʣʽʥʜʽ: 0-4 ʙʘʣʣ - 

ʪᴇʤʝʥ ʜʝשʛʝʡ, 5-8 ʙʘʣʣ - ʦʨʪʘ ʜʝשʛʝʡ, 9-12 ʙʘʣʣ - ʞʦסʘʨʳ ʜʝשʛʝʡ. ɾʦסʘʨʳ ʜʝשʛʝʡ 

ʦץʫʰʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʤʝʥ ᴇʟ ʙʝʪʽʥʰʝ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʫʳ, 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʢᴇʨʩʝʪʫʽ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʥʳ ʪʦʣʳץ ʦʨʳʥʜʘʫʳ 

ʘʨץʳʣʳ ʘʥʳץʪʘʣʜʳ. 

ɿʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʛʝ ʝʥʛʽʟʫ װʰʽʥ ʘʡʥʳʤʘʣʳʣʘʨ 

ʩʘʥʜʳץ ʪװʨʜʝ ʢʦʜʪʘʣʜʳ. ʉʳʥʳʧ ʪʠʧʽ ʙʦʡʳʥʰʘ ʙʘץʳʣʘʫ ʩʳʥʳʙʳ - 0, ʪᴅʞʽʨʠʙʝʣʽʢ 

ʩʳʥʳʧ - 1 ʜʝʧ ʙʝʣʛʽʣʝʥʜʽ. ɾʳʥʳʩʳ ʙʦʡʳʥʰʘ ץʳʟ ʙʘʣʘ - 0, ʝʨ ʙʘʣʘ - 1 ʜʝʧ 

ʢʦʜʪʘʣʜʳ. ɾʘʩ ʢᴇʨʩʝʪʢʽʰʽ ʥʘץʪʳ ʩʘʥ ʪװʨʽʥʜʝ ʝʥʛʽʟʽʣʜʽ: 9 ʥʝʤʝʩʝ 10 ʞʘʩ. ױʣʪ 

ʢᴇʨʩʝʪʢʽʰʽ ʩʠʧʘʪʪʘʤʘʣʳץ ʘʡʥʳʤʘʣʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʜʳ: ץʘʟʘ0 - ץ, ᴇʟʙʝʢ - 1. 

ɸʣʘʡʜʘ ʽʨʽʢʪʝʤʝʜʝ ʙʘʩץʘ ײʣʪ ᴇʢʽʣʜʝʨʽ ʙʦʣʤʘסʘʥʜʳץʪʘʥ ʞᴅʥʝ ᴇʟʙʝʢ ײʣʪʳ 

ᴇʢʽʣʜʝʨʽʥʽש ʩʘʥʳ ᴇʪʝ ʘʟ ʙʦʣסʘʥʜʳץʪʘʥ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʥʝʛʽʟʛʽ ʪװʩʽʥʜʽʨʫʰʽ ʬʘʢʪʦʨ 

ʨʝʪʽʥʜʝ ʝʤʝʩ, ʪʝʢ ʩʠʧʘʪʪʘʤʘʣʳץ ʙʘץʳʣʘʫ ʘʡʥʳʤʘʣʳʩʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʜʳ. 

ʉʦʥʜʳץʪʘʥ ץʦʨʳʪʳʥʜʳ ʠʥʪʝʨʧʨʝʪʘʮʠʷʜʘ ײʣʪ ʬʘʢʪʦʨʳ ʙʦʡʳʥʰʘ ʞʘʣʧʳʣʘʤʘ 

ʪײʞʳʨʳʤ ʞʘʩʘʣʤʘʡʜʳ. 

ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷʣʳץ ʪʘʣʜʘʫʜʳש ʪʘשʜʘʣʫ ʩʝʙʝʙʽ ï ʟʝʨʪʪʝʫʜʝ ʪᴅʫʝʣʜʽ 

ʘʡʥʳʤʘʣʳ ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʧʝʥ, ʷסʥʠ ʦץʫʰʳʥʳש ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʙʘʣʳʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. ɹײʣ ᴅʜʽʩ ʙʽʨ סʘʥʘ ʬʘʢʪʦʨʜʳ ʝʤʝʩ, ʙʽʨʥʝʰʝ ʬʘʢʪʦʨʜʳש ʙʽʨ 

ʤʝʟʛʽʣʜʝʛʽ ʳץʧʘʣʳʥ ʘʥʳץʪʘʫסʘ ʞʦʣ ʘʰʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʤʦʜʝʣʴ ʪᴅʞʽʨʠʙʝʣʽʢ 

ᴅʜʽʩʪʝʤʝʥʽש ᴅʩʝʨʽʥ ʦץʫʰʳʥʳש ʙʘʩʪʘʧץʳ ʜʝשʛʝʡʽ, ʞʘʩʳ ʞᴅʥʝ ʞʳʥʳʩʳ ʩʠʷץʪʳ 

 ʘʨʳסʘʣʘʡʜʳ. ɽʛʝʨ ʟʝʨʪʪʝʫʜʝ ʪʝʢ çʞʦסʦʩʳʤʰʘ ʬʘʢʪʦʨʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʙʘץ

ʜʝשʛʝʡʛʝ ᴇʪʪʽ/ᴇʪʧʝʜʽè ʜʝʛʝʥ ʝʢʽ ʢʘʪʝʛʦʨʠʷʣʳ ʥᴅʪʠʞʝ ץʘʨʘʩʪʳʨʳʣʩʘ, 

ʣʦʛʠʩʪʠʢʘʣʳץ ʨʝʛʨʝʩʩʠʷ ץʦʣʜʘʥʫסʘ ʙʦʣʘʨ ʝʜʽ. ɸʣʘʡʜʘ ʙײʣ ʟʝʨʪʪʝʫʜʝ ʙʽʣʽʤ 

ʜʝשʛʝʡʽ ʙʘʣʣ ʘʨץʳʣʳ ᴇʣʰʝʥʛʝʥʜʽʢʪʝʥ, ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷʣʳץ ʤʦʜʝʣʴ 

ʘʥʘײסʨʣʳʤ ץʦʣʘʡʣʳ ʜʝʧ ʪʘʥʳʣʜʳ. 
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ʄʦʜʝʣʴʜʝʫ ʦʙʲʝʢʪʽʩʽ ï ʝʢʽ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽ4 ש-ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳ, ʦʣʘʨ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞᴅʥʝ ʙʘץʳʣʘʫ ʪʦʧʪʘʨʳʥʘ ʙᴇʣʽʥʛʝʥ. ɿʝʨʪʪʝʫʛʝ 

ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ (9-10 ʞʘʩ) ʦץʫʰʳʣʘʨ ץʘʪʳʩʘʜʳ, ʦʣʘʨ ʦץʫ ʧʨʦʮʝʩʽ 

ʘʷʩʳʥʜʘ çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʢʫʨʩʳʥʘʥ ᴇʪʝʜʽ. ʄʦʜʝʣʴ ײץʨʫ װʰʽʥ ʩʪʘʥʜʘʨʪʪʳ 

ʙʘסʜʘʨʣʘʤʘ ʙʦʡʳʥʰʘ ʦץʠʪʳʥ ʦץʫʰʳʣʘʨ (ʙʘץʳʣʘʫ ʪʦʙʳ) ʜʘ, ʘʨʥʘʡʳ ᴅʟʽʨʣʝʥʛʝʥ 

ᴅʜʽʩʪʝʤʝ ʙʦʡʳʥʰʘ ʦץʠʪʳʥʜʘʨ (ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧ) ʜʘ ʝʩʢʝʨʽʣʝʜʽ. 

ʈʝʛʨʝʩʩʠʷʣʳץ ʤʦʜʝʣʴ ײץʨʫ װʰʽʥ ʢʝʣʝʩʽ ʘʡʥʳʤʘʣʳʣʘʨ ʘʥʳץʪʘʣʜʳ:   

ʊᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳ ï ʦץʫ ʩʳʥʳʙʳʥʳש ʪװʨʽ:   

0 - ʙʘץʳʣʘʫ ʪʦʙʳ (ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ᴅʜʽʩʪʝʤʝʩʽʟ ʦץʳʪʫ),   

1 - ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧ (ʞʘשʘ ᴅʜʽʩʪʝʤʝʥʽ ץʦʣʜʘʥʫʤʝʥ ʦץʳʪʫ).   

ʊᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳ - ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ ʙʽʣʽʤ ʞᴅʥʝ 

ʜʘסʜʳʣʘʨ ʜʝשʛʝʡʽ, ɻ.ɸ. ʌʘʪʝʝʚʘ ʞᴅʥʝ ʊ.ɺ. ʌʸʜʦʨʦʚʘ ᴅʜʽʩʪʝʤʝʩʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʰʢʘʣʘ (0-ʜʝʥ 12 ʙʘʣʣסʘ ʜʝʡʽʥ) ʘʨץʳʣʳ ᴇʣʰʝʥʝʜʽ.   

ɹʘץʳʣʘʫ ʘʡʥʳʤʘʣʳʣʘʨʳ - ʥᴅʪʠʞʝʣʝʨʛʝ ʳץʪʠʤʘʣ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ, ʙʽʨʘץ 

ʟʝʨʪʪʝʫʜʽש ʥʝʛʽʟʛʽ ʛʠʧʦʪʝʟʘʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʤʝʩ ʩʠʧʘʪʪʘʤʘʣʘʨ:   

ɾʳʥʳʩ (ץʳʟ/ײʣ),   

ɾʘʩ (ʪʦʣʳץ ʞʳʣʤʝʥ),   

   .(ᴇʟʙʝʢ/ץʘʟʘץ) ʣʪױ

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ ʦʜʘʥ ᴅʨʽ ʦץʫʰʳʣʘʨʜʳש ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʘʥʳץʪʘʡʪʳʥ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʦץʳʪʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ץʘʪʳʩʫʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʪʘʣʜʘʫסʘ ʙʦʣʘʜʳ. 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʽ ײץʨʫ ʞᴅʥʝ ʚʘʣʠʜʘʮʠʷʣʘʫ װʰʽʥ ʐʳʤʢʝʥʪ 

 ץʨʛʽʟʽʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳװʳ ʝʢʽ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʝʤʝʜʝ ʞסʘʣʘʩʳʥʜʘץ

ʵʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʵʤʧʠʨʠʢʘʣʳץ ʜʝʨʝʢʪʝʨ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ɹʘץʳʣʘʫ ʪʦʙʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙᴇʣʽʤʽʥ ʪʠʧʪʽʢ ʙʘסʜʘʨʣʘʤʘ ʥʝʛʽʟʽʥʜʝ ʦץʳʪʳʣʜʳ, 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧ  ʘʨʥʘʡʳ ᴅʟʽʨʣʝʥʛʝʥ ʙʘסʜʘʨʣʘʤʘ ʙʦʡʳʥʰʘ, ʧʨʘʢʪʠʢʘʣʳץ 

ʞʦʙʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʟʝʨʪʪʝʫʰʽʣʽʢ ᴅʜʽʩʪʝʨ ʘʨץʳʣʳ ʦץʳʜʳ. 

10-12 ʢʝʩʪʝʣʝʨʛʝ ʩᴅʡʢʝʩ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʙʘʟʘ ʝʢʽ ʤʝʢʪʝʧʪʽ ץʘʤʪʠʜʳ:   

1. ˉ11 ɸ. ʅʘʚʦʠ ʘʪʳʥʜʘסʳ ʤʝʢʪʝʧ ï ץʘʟʘץ ʪʽʣʽʥʜʝ ʦץʳʪʘʪʳʥ ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʩʽ, ʦʥʜʘ ʝʢʽ 4-ʩʳʥʳʧ ʪʘשʜʘʣʜʳ: 4 çɹè ʩʳʥʳʙʳ ʙʘץʳʣʘʫ ʪʦʙʳ ʨʝʪʽʥʜʝ 

ʞᴅʥʝ 4 çɸè ʩʳʥʳʙʳ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧ ʨʝʪʽʥʜʝ.   

2. ˉ17 ʃʝʨʤʦʥʪʦʚ ʘʪʳʥʜʘסʳ ʤʝʢʪʝʧ - ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ, ʦʥʜʘ ʜʘ 

 ʳʣʘʫ ʪʦʙʳ ʨʝʪʽʥʜʝ ʞᴅʥʝ 4ץʩʘʩ ʪᴅʨʪʽʧʧʝʥ ʩʳʥʳʧʪʘʨ ʙᴇʣʽʥʜʽ: 4 çɸè ʩʳʥʳʙʳ ʙʘץײ

çᴄè ʩʳʥʳʙʳ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧ ʨʝʪʽʥʜʝ. 

ᴄʨ ʩʳʥʳʧ ʙʦʡʳʥʰʘ ʞʠʥʘʣסʘʥ ʜʝʨʝʢʪʝʨ:   

- ʆץʫʰʳʣʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳ,   

- ɾʳʥʳʩʪʳײץ ץʨʘʤ (ץʳʟʜʘʨ ʤʝʥ ײʣʜʘʨ ʩʘʥʳ),   

- ɾʘʩ ʝʨʝʢʰʝʣʽʛʽ (9 ʞᴅʥʝ 10 ʞʘʩ ʙʦʡʳʥʰʘ ʙᴇʣʽʥʽʩ),   

   .(ʪʘʨ ʤʝʥ ᴇʟʙʝʢʪʝʨץʘʟʘץ) ʨʘʤײץ ץʣʪʪʳױ -

ɼʝʤʦʛʨʘʬʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʜʘʥ ʙʘʩץʘ, ʙʘʨʣʳץ ʦץʫʰʳʣʘʨ װʰʽʥ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽש ʙʽʨʽʥʰʽ ï ʘʥʳץʪʘʫ ʢʝʟʝשʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ 

ʞᴅʥʝ ʜʘסʜʳʣʘʨ ʜʝשʛʝʡʽʥʽש ʜʠʘʛʥʦʩʪʠʢʘ ʥᴅʪʠʞʝʣʝʨʽ ʘʣʳʥʜʳ. ɼʠʘʛʥʦʩʪʠʢʘ 

ɻ.ɸ.ʌʘʪʝʝʚʘ ʞᴅʥʝ ʊ.ɺ. ʌʸʜʦʨʦʚʘ ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ ʞᴅʥʝ ᴅʨ 

ʦץʫʰʳʥʳש çLEGO Education SPIKE Primeè ʞᴅʥʝ çLEGO Mindstorms EV3è 
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ʨʦʙʦʪʦʪʝʭʥʠʢʘʣʳץ ʞʠʥʘץʪʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʜʘסʜʳʣʘʨʳʥʳץ שʘʣʳʧʪʘʩʫ 

ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ װʰ ʜʝשʛʝʡʛʝ ʙᴇʣʽʥʜʽ:   

- ʪᴇʤʝʥ ʜʝשʛʝʡ (0-4 ʙʘʣʣ);   

- ʦʨʪʘʰʘ ʜʝשʛʝʡ (5-8 ʙʘʣʣ);   

- ʞʦסʘʨʳ ʜʝשʛʝʡ (9-12 ʙʘʣʣ). 

 

ʂʝʩʪʝ 10 - ɸ.ʅʘʚʦʠ ʘʪʳʥʜʘסʳ ˉ11 ʪᴅʞʽʨʠʙʝʣʽʢ ʙʘʟʘʣʳץ ʤʝʢʪʝʙʽ 

 
ʉʳʥʳʧ ʆץʫʰʳʣʘʨ 

ʩʘʥʳ 

 ʣʜʘʨ 9ױ ʳʟʜʘʨפ

ʞʘʩ 

10 

ʞʘʩ 

 ᴆʟʙʝʢ ץʘʟʘפ

4 çɹè (ʙʘץʳʣʘʫ) 26 12 14 19 7 26 0 

4 çɸè (ʪᴅʞʽʨʠʙʝʣʽʢ) 27 16 11 17 10 26 1 

 

ʂʝʩʪʝ 11 - ʃʝʨʤʦʥʪʦʚ ʘʪʳʥʜʘסʳ ˉ17 ʪᴅʞʽʨʠʙʝʣʽʢ ʙʘʟʘʣʳץ ʤʝʢʪʝʧ 

 
ʉʳʥʳʧ ʆץʫʰʳʣʘʨ 

ʩʘʥʳ 

 ʣʜʘʨ 9ױ ʳʟʜʘʨפ

ʞʘʩ 

10 

ʞʘʩ 

 ᴆʟʙʝʢ ץʘʟʘפ

4 çɸè (ʙʘץʳʣʘʫ) 24 16 8 12 12 23 1 

4 çᴄè (ʪᴅʞʽʨʠʙʝʣʽʢ) 25 16 9 11 14 24 1 

 

ʂʝʩʪʝ 12 - ɻ.ɸ. ʌʘʪʝʝʚʘ ʞᴅʥʝ ʊ.ɺ. ʌʸʜʦʨʦʚʘ ᴅʜʽʩʪʝʤʝʩʽʥʽש ɸ. ʅʘʚʦʠ ʘʪʳʥʜʘסʳ 

ˉ11 ʦʨʪʘ ʤʝʢʪʝʧʪʝ ʘʥʳץʪʘʫ ʢʝʟʝשʽʥʜʝʛʽ ʥᴅʪʠʞʝʣʝʨʽ 

 
ʉʳʥʳʧ ʆץʫʰʳʣʘʨ ʩʘʥʳ ɾʦסʘʨʳ ʜʝשʛʝʡ ʆʨʪʘ ʜʝשʛʝʡ ʊᴇʤʝʥ ʜʝשʛʝʡ 

ɹʘץʳʣʘʫ ʩʳʥʳʧ n = 26 2 (7,7%) 11 (42,3%) 13 (50%) 

ʊᴅʞʽʨʠʙʝʣʽʢ ʩʳʥʳʧ n = 27 1 (3,8%) 13 (48,1%) 13 (48,1%) 

 

ɹʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨ ʞʠʳʥʪʳסʳ ï  ʙײʣ ʩʘʥʜʳץ ʘʡʥʳʤʘʣʳʣʘʨʜʳ (ʙʘʣʣ, ʞʘʩ) 

ʞᴅʥʝ ʢʘʪʝʛʦʨʠʷʣʳץ ʙʝʣʛʽʣʝʨʜʽ (ʩʳʥʳʧ ʪװʨʽ, ʞʳʥʳʩʳ, ײʣʪʳ) ץʘʤʪʠʪʳʥ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨ ײץʨʫסʘ ʞʘʨʘʤʜʳ 

-ʨʛʽʟʫʛʝ, ʩʦʥʜʘʡװʪʘʣʜʘʫ ʞ ץʣ ʜʝʨʝʢʪʝʨ ʩʠʧʘʪʪʘʤʘʣʳײʘʥ ʤʘʩʩʠʚ. ɹסʨʳʣʳʤʜʘʣײץ

ʘץ ʨʝʛʨʝʩʩʠʷʣʳץ ʤʦʜʝʣʴʜʝʫ ʘʷʩʳʥʜʘ ʩʝʙʝʧ-ʩʘʣʜʘʨʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ [138]. 

ɼʝʨʝʢʪʝʨʜʽ ʬʦʨʤʘʣʠʟʘʮʠʷʣʘʫ ï  ʙײʣ ʵʤʧʠʨʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʞʠʥʘʫ ʤʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ ײץʨʫ ʘʨʘʩʳʥʜʘסʳ ʘʨʘʣʳץ ʢʝʟʝש. ʆʩʳ ʢʝʟʝשʜʝ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ʪʘʣʜʘʫסʘ ʞʘʨʘʤʜʳ ʩʘʥʜʳץ ʬʦʨʤʘסʘ 

ʪװʨʣʝʥʜʽʨʽʣʝʜʽ [139]. ɹײʣ ʧʨʦʮʝʩʩ ʢʘʪʝʛʦʨʠʷʣʳץ ʘʡʥʳʤʘʣʳʣʘʨʜʳ ʢʦʜʪʘʫʜʳ 

ʞᴅʥʝ ʙʘʡץʘʫ ʤʘʪʨʠʮʘʩʳʥ (ʜʝʨʝʢʪʝʨ ʢʝʩʪʝʩʽʥ) ײץʨʫʜʳ ץʘʤʪʠʜʳ, ʤײʥʜʘסʳ ᴅʨʙʽʨ 

ʞʦʣ ʞʝʢʝ ʦץʫʰʳסʘ ʥʝʤʝʩʝ ʘʛʨʝʛʘʪʪʘʣסʘʥ ʪʦʧץʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ʉʘʥʜʳץ ᴇשʜʝʫ ʤʝʥ ʨʝʛʨʝʩʩʠʷʣʳץ ʤʦʜʝʣʴʛʝ ʝʥʛʽʟʫ ʤװʤʢʽʥʜʽʛʽ װʰʽʥ ʙʘʨʣʳץ 

ʢʘʪʝʛʦʨʠʷʣʳץ ʙʝʣʛʽʣʝʨ ʙʠʥʘʨʣʳץ ʥʝʤʝʩʝ ʨʝʪʪʽʢ ʬʦʨʤʘʜʘ ʢʦʜʪʘʣʜʳ. ɸʪʘʧ 

ʘʡʪץʘʥʜʘ, ʢʝʣʝʩʽ ʢʦʜʪʘʫ ʝʨʝʞʝʣʝʨʽ ץʦʣʜʘʥʳʣʜʳ: 
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- ʆץʫʰʳʥʳש ʞʳʥʳʩʳ: 

 ʳʟ -  0ץ - 

 ʣ -  1ײ - 

 :ʣʪʳױ -

 0  - ץʘʟʘץ - 

 - ᴇʟʙʝʢ -  1 

- ɾʘʩʳ: 

 - ʩʘʥʜʳץ ʪװʨʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ: 9 ʥʝʤʝʩʝ 10 ʞʘʩ (ʪʦʣʳץ ʞʘʩʧʝʥ) 

- ɼʠʘʛʥʦʩʪʠʢʘ ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʜʝשʛʝʡʽ: 

 - ʪᴇʤʝʥ ʜʝשʛʝʡ -  1 

 - ʦʨʪʘ ʜʝשʛʝʡ -  2 

 - ʞʦסʘʨʳ ʜʝשʛʝʡ - 3 

ʄײʥʜʘʡ ʪᴅʩʽʣ ʜʝʨʝʢʪʝʨʜʽ ʙʽʨʽʟʜʝʥʜʽʨʫʛʝ ʞᴅʥʝ ʦʣʘʨʜʳ ʘʥʘʣʠʪʠʢʘʣʳץ 

ʝʩʝʧʪʝʫʣʝʨʜʝ ᴅʨʽ ץʘʨʘʡ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɹײʣ ᴅʩʽʨʝʩʝ ʙʘʨʣʳץ 

ʘʡʥʳʤʘʣʳʣʘʨ ʩʘʥʜʳץ ʤᴅʥʜʝ ʢᴇʨʩʝʪʽʣʫʽ ʪʠʽʩ ʩʳʟʳץʪʳץ ʤʦʜʝʣʴʜʝʨ ײץʨסʘʥ ʢʝʟʜʝ 

ʤʘשʳʟʜʳ. 

ɼʝʨʝʢʪʝʨ ʤʘʪʨʠʮʘʩʳʥ ײץʨʫ 

ɹʘʨʣʳץ ʘʡʥʳʤʘʣʳʣʘʨʜʳ ʢʦʜʪʘסʘʥʥʘʥ ʢʝʡʽʥ ʜʝʨʝʢʪʝʨ ʢʝʩʪʝʩʽ (ʙʘץʳʣʘʫ 

ʤʘʪʨʠʮʘʩʳ) ץʘʣʳʧʪʘʩʪʳʨʳʣʜʳ, ʦʥʜʘ: 

ɾʦʣʜʘʨ ʙʘʩʪʘʧץʳ ʘץʧʘʨʘʪʪʳש ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʞʝʢʝ 

ʦץʫʰʳʣʘʨʜʳ ʥʝʤʝʩʝ ʘʛʨʝʛʘʪʪʘʣסʘʥ ʪʦʧʪʘʨʜʳ (ʤʳʩʘʣʳ, ʙװʢʽʣ ʩʳʥʳʧ) ʢᴇʨʩʝʪʝʜʽ; 

ɹʘסʘʥʜʘʨ ʢʝʣʝʩʽ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ץʘʤʪʠʜʳ: ʞʘʩ, ʞʳʥʳʩ, ײʣʪʳ, ʙʘץʳʣʘʫ 

ʥʝʤʝʩʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧץʘ ʞʘʪʘʪʳʥʜʳסʳ ʞᴅʥʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʰʢʘʣʘ 

ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʜʝשʛʝʡʽ. 

ɹײʣ ʤʘʪʨʠʮʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ ײץʨʫ ʞᴅʥʝ ʢʝʡʽʥʛʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʪʘʣʜʘʫ װʰʽʥ ʙʘʩʪʘʧץʳ ʙʘʟʘ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʦʣ 

ʘʡʥʳʤʘʣʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʪᴅʫʝʣʜʽʣʽʢʪʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫʜʳײ שʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ 

 .ʦʣʜʘʥʘʜʳץ ʨʝʛʨʝʩʩʠʷʥʳ ץʪʳץʰʽʥ ʩʳʟʳװ

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽʥ ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫ, ʩʦʥʜʘʡ-ʘץ 

ʜײʨʳʩ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ ײץʨʫ װʰʽʥ ʵʤʧʠʨʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʛʝ ʘʣʜʳʥ ʘʣʘ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴇשʜʝʫ ʞװʨʛʽʟʽʣʜʽ [140]. ɹײʣ ʢʝʟʝש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ 

ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʣʝʨʛʝ ʪװʩʢʝʥ ʦץʫʰʳʣʘʨ װʣʝʩʽʥ 

ʝʩʝʧʪʝʫʜʽ, ᴅʨ ʩʳʥʳʧʪʘסʳ ʙʽʣʽʤ ʜʝשʛʝʡʽʥʽש ʘʛʨʝʛʘʪʪʘʣסʘʥ ʩʠʧʘʪʪʘʤʘʩʳ ʨʝʪʽʥʜʝ 

ʦʨʪʘʰʘ ʙʘʣʣʜʳ ʝʩʝʧʪʝʫʜʽ, ʩʦʥʜʘʡ-ʘץ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ᴅʜʽʩʪʝʤʝʥʽ ץʦʣʜʘʥסʘʥʥʘʥ 

ʢʝʡʽʥʛʽ ᴇʟʛʝʨʽʩ ʜʠʥʘʤʠʢʘʩʳʥ ʙʘסʘʣʘʫʜʳ (ʪʠʽʩʪʽ ʜʝʨʝʢʪʝʨ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ) 

 .ʘʤʪʳʜʳץ

ʊʘʣʜʘʫʜʳש ʙʘʩʪʘʧץʳ ץʘʜʘʤʜʘʨʳʥʳש ʙʽʨʽ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ ʙʽʣʽʤ 

ʤʝʥ ʜʘסʜʳʣʘʨʜʳץ שʘʣʳʧʪʘʩʫ ʜʝשʛʝʡʣʝʨʽ ʙʦʡʳʥʰʘ ʦץʫʰʳʣʘʨʜʳש ʧʘʡʳʟʜʳץ 

ʙᴇʣʽʥʽʩʽʥ ʘʥʳץʪʘʫ ʙʦʣʜʳ. ɽʩʝʧʪʝʫ ᴅʨ ʩʳʥʳʧ װʰʽʥ (ʙʘץʳʣʘʫ ʞᴅʥʝ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ) ʞʝʢʝ-ʞʝʢʝ (1) ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʞװʨʛʽʟʽʣʜʽ. 

 

                                    ὖ̇̏ ̜́̑
̇̏ ̜́̑

̜̂́̑̌ ̜
ρππϷ,      (1) 
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ʤײʥʜʘסʳ: ɖʞʦסʘʨʳ - ʞʦסʘʨʳ ʜʝשʛʝʡʛʝ ʞʘʪץʳʟʳʣסʘʥ ʦץʫʰʳʣʘʨ ʩʘʥʳ; ɖʙʘʨʣʳסʳ - 

ʩʳʥʳʧʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳ. 

 .ʦʣʜʘʥʳʣʜʳץ ʰʽʥװ ʛʝʡʣʝʨשʩʘʩ ʬʦʨʤʫʣʘʣʘʨ ʦʨʪʘʰʘ ʞᴅʥʝ ʪᴇʤʝʥ ʜʝץױ

ɸʣʳʥסʘʥ ʧʨʦʧʦʨʮʠʷʣʘʨ ᴅʜʽʩʪʝʤʝʥʽ ʞװʟʝʛʝ ʘʩʳʨסʘʥסʘ ʜʝʡʽʥ ʩʳʥʳʧʪʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʩʪʘʧץʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ ʞᴅʥʝ 

ʪʠʽʤʜʽʣʽʢʪʽש ʢʝʡʽʥʛʽ ʩʘʥʜʳץ ʪʘʣʜʘʫʳʥʘ ʥʝʛʽʟ ʙʦʣʜʳ. 

2. ʉʳʥʳʧ ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ ʙʘסʘʥʳ ʝʩʝʧʪʝʫ 

ᴄʨ ʩʳʥʳʧʪʘסʳ ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥʽש ʠʥʪʝʛʨʘʣʜʳ ʩʘʥʜʳץ ʙʘסʘʩʳʥ ʘʣʫ װʰʽʥ 

ᴅʨ ʜʝשʛʝʡ װʰʽʥ ʰʘʨʪʪʳ ʙʘʣʜʳץ ʵʢʚʠʚʘʣʝʥʪ ʝʥʛʽʟʽʣʜʽ: 

- ʞʦסʘʨʳ ʜʝשʛʝʡ - 11 ʙʘʣʣ, 

- ʦʨʪʘʰʘ ʜʝשʛʝʡ - 7 ʙʘʣʣ, 

- ʪᴇʤʝʥ ʜʝשʛʝʡ - 3 ʙʘʣʣ. 

ʆʩʳ ʰʘʨʪʪʳ ʤᴅʥʜʝʨ ʥʝʛʽʟʽʥʜʝ xↄ ʦʨʪʘʰʘ ʙʘʣʣ (2) ʬʦʨʤʫʣʘʩʳ ʘʨץʳʣʳ 

ʝʩʝʧʪʝʣʜʽ: 

 

                                ὼӶ
̇̏ ̜́̑Ͻ ̙̏̑̓́́Ͻ ̓ ̍̆̎Ͻ

̜̂́̑̌ ̜
,     (2) 

 

ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʢʘʪʝʛʦʨʠʷʣʳץ ʙʘסʘʣʘʫʜʳ װʟʜʽʢʩʽʟ ʰʢʘʣʘסʘ ʪװʨʣʝʥʜʽʨʫʛʝ 

ʞᴅʥʝ ʟʝʨʪʪʝʫ ʪʦʧʪʘʨʳʥ ʙʽʨ-ʙʽʨʽʤʝʥ ʜᴅʣʽʨʝʢ ʜʝשʛʝʡʜʝ ʩʘʣʳʩʪʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ 

ʦʥʳ ʨʝʛʨʝʩʩʠʷ ʤʦʜʝʣʴʜʝʨʽʥʜʝ ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʜʽ. 

ɹʽʣʽʤ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳʣʘʫʳʥ ʙʘסʘʣʘʫ 

ʕʢʩʧʝʨʠʤʝʥʪʪʽש ʝʢʽʥʰʽ ʢʝʟʝשʽ (ץʘʣʳʧʪʘʩʪʳʨʫ) ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ 

ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽʥʽש ᴇʟʛʝʨʫ 

ʜʠʥʘʤʠʢʘʩʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʣʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʦʨʪʘʰʘ ʙʘʣʜʳש ʞʦסʘʨʳʣʘʫʳ 

 ʨʝʪʽʥʜʝ ץʳ ʘʡʳʨʤʘʰʳʣʳסʳ ʤᴅʥʜʝʨ ʘʨʘʩʳʥʜʘץʦʨʳʪʳʥʜʳ ʞᴅʥʝ ʙʘʩʪʘʧץ

ʙʘסʘʣʘʥʜʳ (3): 

 

                                               ɝὼ ὼ̋ ̨̆̊ ὼ̎̅ ̨̆̊̎,                  (3) 

 

ʤײʥʜʘסʳ: xↄʜʝʡʽʥ  - ʙʘʩʪʘʧץʳ (ʘʥʳץʪʘʫ) ʢʝʟʝשʽʥʜʝʛʽ ʦʨʪʘʰʘ ʙʘʣʣ, xↄʢʝʡʽʥ - 

ʙʘץʳʣʘʫ ʢʝʟʝשʽʥʜʝʛʽ ʦʨʪʘʰʘ ʙʘʣʣ. 

ʆש ȹx ʤᴅʥʽ ʙʽʣʽʤ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳʣʘʫʳʥʳש ʙʝʣʛʽʩʽ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʽʣʜʽ, 

ʘʣ ʪʝʨʽʩ ʥʝʤʝʩʝ ʥᴇʣʜʽʢ ʤᴅʥ ʦש ʜʠʥʘʤʠʢʘʥʳש ʞʦץʪʳסʳʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ 

ʝʥʛʽʟʽʣʛʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫʜʘ ʥʝʛʽʟʛʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹײʣ ʜʠʩʩʝʨʪʘʮʠʷʣʳץ ʟʝʨʪʪʝʫʜʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʳש ʥʝʛʽʟʛʽ ײץʨʘʣʳ 

ʨʝʪʽʥʜʝ ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʤʦʜʝʣʽ ʪʘשʜʘʣʜʳ. ɹײʣ ʪʘשʜʘʫ ʟʝʨʪʪʝʣʝʪʽʥ 

ʜʝʨʝʢʪʝʨʜʽש ʩʠʧʘʪʪʘʤʘʣʘʨʳʤʝʥ ʜʝ, ʟʝʨʪʪʝʫ ʪʘʧʩʳʨʤʘʩʳʥʳש ʩʠʧʘʪʳʤʝʥ ʜʝ 

ʘʥʳץʪʘʣʘʜʳ. 

ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ - ʙʽʨ ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳ ʤʝʥ ʙʽʨʥʝʰʝ ʪᴅʫʝʣʩʽʟ 

ʘʡʥʳʤʘʣʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʪʘʣʜʘʫʜʳש ʝש ʢʝש ʪʘʨʘʣסʘʥ ʞᴅʥʝ ʪʠʽʤʜʽ 

ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ. ʆʣ ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʬʘʢʪʦʨʣʘʨ ᴇʟʛʝʨʛʝʥ ʢʝʟʜʝ ʪᴅʫʝʣʜʽ 
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ʘʡʥʳʤʘʣʳʥʳש ʥʘץʪʳ ץʘʣʘʡ ᴇʟʛʝʨʝʪʽʥʽʥ ʩʘʥʜʳץ ʪװʨʜʝ ʢᴇʨʩʝʪʝʜʽ [141]. ɹʽʟʜʽש 

ʞʘסʜʘʡʜʘ ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳ - ʙײʣ ʩʳʟʳץʪʳץ ʤʦʜʝʣʴʜʽ ʪʘʣʜʘʫʜʳש ʩᴅʡʢʝʩ ᴅʜʽʩʽʥʝ 

ʘʡʥʘʣʜʳʨʘʪʳʥ, ʩʘʥʜʳץ ʰʢʘʣʘ ʪװʨʽʥʜʝ ʙʝʨʽʣʛʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ 

ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʜʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥʳש ʜʝשʛʝʡʽ. 

ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ᴅʩʽʨʝʩʝ ʟʝʨʪʪʝʫʰʽ ᴅʨʙʽʨ ʞʝʢʝ ʬʘʢʪʦʨʜʳװ שʣʝʩʽʥ 

ʙʘסʘʣʘʫסʘ ʪʳʨʳʩʘʪʳʥ ʞʘסʜʘʡʣʘʨʜʘ ʧʘʡʜʘʣʳ: (ʤʳʩʘʣʳ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧץʘ 

 שʳ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʜʽסʣʪ); ʘʡʥʳʤʘʣʳʣʘʨ ʘʨʘʩʳʥʜʘײ ,ʘʪʳʩʫ, ʞʘʩ, ʞʳʥʳʩץ

 ʙʝʣʛʽʣʽ שʩʽʥʜʽʨʫ; ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʣʘʨʜʳװʪʘʫ ʞᴅʥʝ ʪץʨʳʣʳʤʳʥ ʘʥʳײץ

ʤᴅʥʜʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳʥʳש ʤᴅʥʜʝʨʽʥ ʙʦʣʞʘʫ [142]. 

ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷʣʳץ ʤʦʜʝʣʴʜʝʨ ʧʝʜʘʛʦʛʠʢʘ ʤʝʥ ʧʩʠʭʦʣʦʛʠʷʜʘ ʙʽʣʽʤ 

ʙʝʨʫ ᴅʜʽʩʪʝʨʽʥʽץ ,שʦʨʰʘסʘʥ ʦʨʪʘ ʞʘסʜʘʡʣʘʨʳʥʳש, ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש ʦʣʘʨʜʳש ʦץʫ ʞʝʪʽʩʪʽʢʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʪʘʣʜʘʫ װʰʽʥ ʢʝשʽʥʝʥ 

 ʙʽʣʽʤ ʙʝʨʫ ʟʝʨʪʪʝʫʣʝʨʽ ʢʦʥʪʝʢʩʪʽʥʜʝʛʽ ʥʝʛʽʟʛʽ שʣ ᴅʜʽʩʪʽײʦʣʜʘʥʳʣʘʜʳ. ɹץ

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʘ ʥᴅʪʠʞʝʣʝʨʜʽ ʪװʩʽʥʜʽʨʫʜʽש ʞʝשʽʣʜʽʛʽ ʞʘʪʘʜʳ; ʤʦʜʝʣʴʛʝ 

ʩʘʥʜʳץ ʞᴅʥʝ ʢʘʪʝʛʦʨʠʷʣʳץ ʘʡʥʳʤʘʣʳʣʘʨʜʳ (ʘʣʜʳʥ ʘʣʘ ʢʦʜʪʘʫʤʝʥ) ץʦʩʫ 

ʤװʤʢʽʥʜʽʛʽ; t-ʩʪʘʪʠʩʪʠʢʘʥʳ ʞᴅʥʝ ʩʝʥʽʤʜʽʣʽʢ ʠʥʪʝʨʚʘʣʳʥ ʪʘʣʜʘʫʜʳ ʧʘʡʜʘʣʘʥʘ 

ʦʪʳʨʳʧ, ʬʘʢʪʦʨʣʘʨʜʳש ʤʘשʳʟʜʳʣʳסʳ ʪʫʨʘʣʳ ʛʠʧʦʪʝʟʘʣʘʨʜʳ ʪʝʢʩʝʨʫ 

ʤװʤʢʽʥʜʽʛʽ; ʙʽʣʽʤ ʜʝשʛʝʡʣʝʨʽʥʽש ᴇʟʛʝʨʫʽʥʝ ʞʦסʘʨʳ ʩʝʟʽʤʪʘʣʜʳץ, ʙײʣ ᴅʩʽʨʝʩʝ 

ʙʘץʳʣʘʫ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘʨʜʳ ʩʘʣʳʩʪʳʨʫ ʢʝʟʽʥʜʝ ʤʘשʳʟʜʳ [143]. 

ʆʩʳ ʟʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ʢʝʣʝʩʽ ʪװʨʜʝʛʽ ʨʝʛʨʝʩʩʠʷʣʳץ ʤʦʜʝʣʴ ײץʨʘʩʪʳʨʳʣʜʳ 

(4): 

 

                          ώ ‍ ‍ϽὝ ‍Ͻὃ ‍ϽὋ ‍Ͻὔ  (4)    ,צ

 

ʤײʥʜʘסʳ: y - ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʜʝשʛʝʡʽ; T - ʢʣʘʩʩ ʪװʨʽ 

(ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʥʝʤʝʩʝ ʙʘץʳʣʘʫ); A - ʦץʫʰʳʥʳש ʞʘʩʳ; G - ʞʳʥʳʩ; N - ײʣʪʳ; ɓi 

- ʨʝʛʨʝʩʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ; ⱦ - ʤʦʜʝʣʴʜʽש ʢʝʟʜʝʡʩʦץ ץʘʪʝʣʽʛʽ. 

ɹײʣ ײץʨʳʣʳʤ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʘʨʘʣʘʩʫʜʳש ᴅʩʝʨʽʥ ʙʘסʘʣʘʫסʘ סʘʥʘ ʝʤʝʩ, ʦץʫ 

 ʘ ʞʦʣסʪʘʫץʦʩʳʤʰʘ ʞʘʩʳʨʳʥ ʬʘʢʪʦʨʣʘʨʜʳ ʘʥʳץ ʤʢʽʥװʣʛʝʨʽʤʽʥʝ ᴅʩʝʨ ʝʪʫʽ ʤװ

ʘʰʘʜʳ: ʤʳʩʘʣʳ, ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ʛʝʥʜʝʨʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨ ʥʝʤʝʩʝ ʵʪʥʦʤᴅʜʝʥʠ 

ʦʨʪʘ. 

ʆʩʳ ʞײʤʳʩʪʳש ʢʦʥʪʝʢʩʪʽʥʜʝ ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷʥʳ ץʦʣʜʘʥʫ ʟʝʨʪʪʝʫʜʽש 

ʥʝʛʽʟʛʽ ʛʠʧʦʪʝʟʘʩʳʥ (ᴅʜʽʩ ʥᴅʪʠʞʝʛʝ ᴅʩʝʨ ʝʪʝ ʤʝ, ʞʦץ ʧʘ) ʨʘʩʪʘʫסʘ ʥʝʤʝʩʝ ʞʦץץʘ 

ʰʳסʘʨʫסʘ, ᴅʩʝʨʜʽש ʩʘʥʜʳץ ʙʘסʘʩʳʥ ʘʣʫסʘ, ᴅʜʽʩʪʽ ʞʘʧʧʘʡ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ 

ʝʥʛʽʟʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨʜʳ ʥʝʛʽʟʜʝʫʛʝ ʞᴅʥʝ ʢʝʡʽʥʛʽ ʢװʨʜʝʣʽ ʤʦʜʝʣʴʜʝʨʜʽש 

(ʤʳʩʘʣʳ, ʢᴇʧ ʩʘʣʘʣʳ) ʥʝʛʽʟʽʥ ʩʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷʣʳץ ʤʦʜʝʣʴʜʽ ץʦʣʜʘʥʫ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽש 

ʝʨʝʢʰʝʣʽʛʽʥʝ ʜʝ, ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʘ ʜʘ ï ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘסʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʪᴅʩʽʣʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫסʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʥʝʛʽʟʜʝʣʛʝʥ סʘʥʘ ʝʤʝʩ, ᴅʜʽʩʪʝʤʝʣʽʢ ʪʝʢʩʝʨʽʣʛʝʥ ʪʘשʜʘʫ ʩʠʷץʪʳ. 

ʅᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ 

ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʤʦʜʝʣʽʥ ײץʨʘʩʪʳʨסʘʥʥʘʥ ʢʝʡʽʥ ʘʥʳץʪʘʣסʘʥ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʤʘשʳʟʜʳʣʳסʳʥ ʪʝʢʩʝʨʫ, ʤʦʜʝʣʴʜʽש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ ʞᴅʥʝ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞᴅʥʝ ʙʘץʳʣʘʫ ʪʦʧʪʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʦʨʪʘʰʘ ʤᴅʥʜʝʨʜʽ ʩʘʣʳʩʪʳʨʫ 
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 ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ שʣ ʢʝʟʝײʪʘʣʜʘʫ ʞʘʩʘʣʜʳ. ɹ ץʰʽʥ ʢʝʰʝʥʜʽ ʩʪʘʪʠʩʪʠʢʘʣʳװ

ʦץʳʪʫʜʳש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ᴅʜʽʩʽʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʘʥ ᴅʩʝʨʜʽש ʙʘʨ ʥʝʤʝʩʝ ʞʦץʪʳסʳ 

ʪʫʨʘʣʳ ʥʝʛʽʟʜʝʣʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

1. ʈʝʛʨʝʩʩʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש ʤʘשʳʟʜʳʣʳסʳʥ ʪʝʢʩʝʨʫ 

ʈʝʛʨʝʩʩʠʷʣʳץ ʤʦʜʝʣʴʜʽש ᴅʨʙʽʨ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʤʘשʳʟʜʳʣʳסʳʥ ʙʘסʘʣʘʫ 

 ץʦʣʜʘʥʳʣʜʳ. ʆʣ ʢʦʵʬʬʠʮʠʝʥʪ ʤᴅʥʽ ʥᴇʣʜʝʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʰʽʥ t-ʪʝʩʪʽװ

ʪײʨסʳʜʘʥ ʘʡʪʘʨʣʳץʪʘʡ ʝʨʝʢʰʝʣʝʥʝʪʽʥʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ, ʷסʥʠ ʩᴅʡʢʝʩ 

ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʥʳש ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳסʘ ï ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ 

ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʘʡʪʫסʘ ʙʦʣʘʜʳ. 

t-ʪʝʩʪʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ p-ʤᴅʥʽ, ʙʘʡץʘʣסʘʥ ᴅʩʝʨʜʽש ʢʝʟʜʝʡʩʦץʪʳץץʘ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫ ʳץʪʠʤʘʣʜʳס r ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. ɽʛʝʨ p<0,05 ʙʦʣʩʘ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳ ʜʝʧ ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ. ɸʡʥʳʤʘʣʳ T 

(ʩʳʥʳʧ ʪװʨʽ) ʢʦʵʬʬʠʮʠʝʥʪʽʥʝ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʪᴅʞʽʨʠʙʝʣʽʢ 

ʪʝʭʥʠʢʘʥʳש ᴅʩʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. ɽʛʝʨ ʦʥʳײץ שʥʜʳʣʳסʳ ʤʘשʳʟʜʳ ʙʦʣʩʘ, ᴅʜʽʩ 

ʰʳʥʳʤʝʥ ʜʝ ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ᴅʩʝʨ ʝʪʪʽ ʜʝʧ ʘʡʪʫסʘ ʙʦʣʘʜʳ. 

2. ʄʦʜʝʣʴʜʽש ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫ 

 ʰʽʥ R2 ʜʝʪʝʨʤʠʥʘʮʠʷװ ʘʣʘʫסʩᴅʡʢʝʩʪʽʛʽʥ ʞʘʣʧʳ ʙʘ שʘʥ ʤʦʜʝʣʴʜʽסʨʳʣײפ

ʢʦʵʬʬʠʮʠʝʥʪʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹײʣ ʢᴇʨʩʝʪʢʽʰ ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳ 

ʜʠʩʧʝʨʩʠʷʩʳʥʳץ שʘʥʜʘʡ װʣʝʩʽ ʤʦʜʝʣʴʜʽש ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʣʘʨʳʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

R
2
 ʤᴅʥʽʥ ʪװʩʽʥʜʽʨʫ ʢʝʣʝʩʽʜʝʡ: 

- R
2
å1 - ʤʦʜʝʣʴ ʜʝʨʝʢʪʝʨʜʽ ʞʘץʩʳ ʪװʩʽʥʜʽʨʝʜʽ; 

- R
2
å0 - ʤʦʜʝʣʴ ʙʘץʳʣʘʫʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʳ ʪװʩʽʥʜʽʨʤʝʡʜʽ. 

ʊʘʣʜʘʫ ʢʝʟʽʥʜʝ R
2
 ʤᴅʥʽ ʤʦʜʝʣʴʜʽש ʘʡʥʳʤʘʣʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʥʘץʪʳ 

 ʥᴅʪʠʞʝʣʝʨʜʽ ʙʦʣʞʘʫ שʩʳ ʢᴇʨʩʝʪʝʪʽʥʽʥ ʞᴅʥʝ ʦʥʳץʪʳ ʞʘץʘʥʰʘʣʳץ ʘʪʳʥʘʩʪʘʨʜʳץ

ʤʝʥ ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʫ װʰʽʥ ץʘʥʰʘʣʳץʪʳ ץʦʣʘʡʣʳ ʝʢʝʥʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. 

3. ʊʦʧʪʘʨ ʘʨʘʩʳʥʜʘסʳ ײץʨʘʣʜʘʨʜʳ ʩʘʣʳʩʪʳʨʫ 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞᴅʥʝ ʙʘץʳʣʘʫ ʪʦʧʪʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʥᴅʪʠʞʝʣʝʨʜʽ ʪʽʢʝʣʝʡ 

ʩʘʣʳʩʪʳʨʫ װʰʽʥ ʪᴅʫʝʣʩʽʟ װʣʛʽʣʝʨ װʰʽʥ ʉʪʴʶʜʝʥʪʪʽש t-ʪʝʩʪʽ ץʦʣʜʘʥʳʣʜʳ. ɹײʣ 

ᴅʜʽʩʪʽ ץʦʣʜʘʥʘʨ ʘʣʜʳʥʜʘ ʞᴅʥʝ ʢʝʡʽʥ ʝʢʽ ʪʦʧʪʘסʳ ʙʽʣʽʤ ʜʝשʛʝʡʽʥʽש ʦʨʪʘʰʘ 

ʤᴅʥʜʝʨʽʥʽש ʪʝשʜʽʛʽ ʪʫʨʘʣʳ ʛʠʧʦʪʝʟʘʥʳ ʪʝʢʩʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɽʛʝʨ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳ ʙʦʣʩʘ, ʙײʣ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʘʨʘʣʘʩʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ץʦʩʳʤʰʘ ʨʘʩʪʘʫ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ. 

ʌʦʨʤʘʣʴʜʳ ʪװʨʜʝ ʩʘʣʳʩʪʳʨʫ ʢʝʣʝʩʽ ʛʠʧʦʪʝʟʘ ʙʦʡʳʥʰʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ: 

H : ʙʘץʳʣʘʫ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘʨʜʘסʳ ʦʨʪʘʰʘ ʤᴅʥʜʝʨ 

ʘʡʳʨʤʘʰʳʣʳסʳ ʞʦץ. 

H : ʂᴇʨʩʝʪʢʽʰʪʝʨ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪװʨʜʝ ᴅʨʪװʨʣʽ. 

ʅᴅʪʠʞʝʣʝʨʜʽ ʢʝʰʝʥʜʽ ʪʘʣʜʘʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʜʽש ʤʘשʳʟʜʳʣʳסʳʥ ʤʦʜʝʣʴ 

ʽʰʽʣʽʢ ʪʝʩʪʽʣʝʫʜʽ ʜʝ, ʪʦʧʪʳץ ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ ʩʳʨʪץʳ ʚʘʣʠʜʘʮʠʷʥʳ ʜʘ 

 ʘʥסʘʥʘ ʝʤʝʩ, ʘʣʳʥס ʘסʘʣʘʫסʙʘ ץᴅʩʝʨʽʥ ʩʘʥʜʳ שʣ ᴅʜʽʩʪʝʤʝʥʽײʘʤʪʳʜʳ. ɹץ

 .ʤʢʽʥʜʽʢ ʙʝʨʜʽװʩʝʥʽʤʜʽʣʽʛʽʥ ʪʝʢʩʝʨʫʛʝ ʤ שʦʨʳʪʳʥʜʳʣʘʨʜʳץ

13-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʬʦʨʤʘʣʴʜʳ ʞʠʥʘץʪʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʳץʧʘʣ ʝʪʫ ʙʘʩʪʘʣסʘʥסʘ ʜʝʡʽʥ ʥʝʛʽʟʛʽ ʜʝʤʦʛʨʘʬʠʷʣʳץ ʞᴅʥʝ ʙʽʣʽʤ 
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ʙʝʨʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞᴅʥʝ ʙʘץʳʣʘʫ ʪʦʧʪʘʨʳʥʳש 

ʩʘʣʳʩʪʳʨʤʘʣʳʣʳסʳ ʪʫʨʘʣʳ ʘʣʜʳʥ ʘʣʘ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʡʜʳ. ɹײʣ ʟʝʨʪʪʝʫʜʽש 

ʽʰʢʽ ʥʝʛʽʟʜʽʣʽʛʽʥ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽש ʢʝʣʝʩʽ ʢʝʟʝשʜʝʨʽʥʜʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ 

ʜײʨʳʩ ʪװʩʽʥʜʽʨʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ (13-ʢʝʩʪʝ). 

 

ʂʝʩʪʝ 13 - ʉʳʥʳʧʪʘʨ ʙʦʡʳʥʰʘ ʬʦʨʤʘʣʴʜʳ ʜʝʨʝʢʪʝʨ 

 
ʂʣʘʩʩ ʊᴅʞʽʨʠʙʝ ʆʨʪʘʰʘ 

ʞʘʩ 

 שʣʝʩʽ ɹʽʣʽʤʥʽװ שʣʝʩʽ ᴆʟʙʝʢʪʝʨʜʽװ שʣʜʘʨʜʳױ

ʦʨʪʘ 

ʜʝשʛʝʡʽ 

4ɹ 

(ʙʘץʳʣʘʫ) 

0 9.27 0.5384615384615384 0.0 1.58 

4ɸ 

(ʪᴅʞʽʨʠʙʝ) 

1 9.37 0.4074074074074074 0.037037037037037035 1.56 

 

ɽש ʘʣʜʳʤʝʥ, çʕʢʩʧʝʨʠʤʝʥʪè ʘʡʥʳʤʘʣʳʩʳ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ, ʦʣ װʰʽʥ 

ʙʘץʳʣʘʫ ʪʦʙʳʥʘ (4 çɹè ʩʳʥʳʙʳ) 0 ʤᴅʥʽ, ʘʣ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧץʘ (4 çɸè 

ʩʳʥʳʙʳ) 1 ʤᴅʥʽ ʙʝʨʽʣʝʜʽ. ɹײʣ ʝʢʽʣʽʢ ʢʦʜʪʘʫ ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʥʳש ᴅʩʝʨʽʥ ʘʥʳץ 

ʘʞʳʨʘʪʫסʘ ʳץʧʘʣʳ ʙʘʨ - ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʳש ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʽʥ 

 .ʘʪʳʩʫץ ʘסʜʘʨʣʘʤʘסʳʣʳ ʙʘץʦʣʜʘʥʫ ʘʨץ

ʆץʫʰʳʣʘʨʜʳש ʦʨʪʘʰʘ ʞʘʩʳʥʜʘ ʰʘʤʘʣʳ ʘʡʳʨʤʘʰʳʣʳץ ʙʘʨ: ʙʘץʳʣʘʫ 

ʪʦʙʳʥʜʘסʳ 9,27 ʞʘʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʪʦʧʪʘסʳ 9,37 ʞʘʩ. ɹײʣ ʘʡʳʨʤʘʰʳʣʳץ ʙʽʨ 

ʞʳʣʜʳש ʦʥʥʘʥ ʙʽʨʽʥʝʥ ʘʟ ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳ ʙʦʣʤʘʫʳ ʤװʤʢʽʥ, ʙײʣ 

ʝʢʽ ʪʦʧʪʘסʳ ʞʘʩ ײץʨʘʤʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɻʝʥʜʝʨʣʽʢ ʙᴇʣʫ ʜʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʝʧʝ-ʪʝשʜʽʢʪʽ ʢᴇʨʩʝʪʝʜʽ: ʙʘץʳʣʘʫ 

ʪʦʙʳʥʜʘסʳ ײʣʜʘʨʜʳװ שʣʝʩʽ 53,8% ʙʦʣʩʘ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘ 40,7%. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘסʳ ץʳʟʜʘʨʜʳש ʘʟʜʘʧ ʙʘʩʳʤ ʙʦʣʫʳʥ ʦʜʘʥ ᴅʨʽ ץʦʨʳʪʳʥʜʳ 

ʞʘʩʘʫʜʘ ʝʩʢʝʨʫ ץʘʞʝʪ; ʜʝʛʝʥʤʝʥ, ʩʳʥʳʧʪʘʨʜʳש ʢᴇʣʝʤʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙײʣ 

ʬʘʢʪʦʨʜʳש ᴅʩʝʨʽ ʤʘשʳʟʜʳ ʝʤʝʩ. ʕʪʥʠʢʘʣʳײץ ץʨʘʤʳ ʙʦʡʳʥʰʘ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ 

ʘʟ: ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘסʳ ʦץʫʰʳʣʘʨʜʳש ʙʘʨʣʳסʳ ץʘʟʘץʪʘʨ ʙʦʣʩʘ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʪʦʧʪʘ ʙʽʨ ᴇʟʙʝʢ ʦץʫʰʳʩʳ (3,7%). ױʣʪʪʳץ ʬʘʢʪʦʨ ʤʦʜʝʣʴʛʝ ʙʘץʳʣʘʫ 

ʘʡʥʳʤʘʣʳʩʳ ʨʝʪʽʥʜʝ ʝʥʛʽʟʽʣʛʝʥʜʽʢʪʝʥ, ʦʥʳש ᴅʩʝʨʽ ʝʩʢʝʨʽʣʝʪʽʥ ʙʦʣʘʜʳ, ʙʽʨʘץ 

ʦʥʳש ʪװʧʢʽʣʽʢʪʽ ʥᴅʪʠʞʝʣʝʨʛʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʫʽ ʝʢʽʪʘʣʘʡ. 

ʆץʳʪʫʜʳש ʙʘʩʪʘʧץʳ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ ʢʦʥʪʝʢʩʪʽʥʜʝʛʽ ʝש ʤʘשʳʟʜʳ 

ʢᴇʨʩʝʪʢʽʰ - ʜʝשʛʝʡʣʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʘʣʣʜʳץ ʰʢʘʣʘ ʥʝʛʽʟʽʥʜʝ ʝʩʝʧʪʝʣʝʪʽʥ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ ʙʽʣʽʤ ʜʝשʛʝʡʽ (ʞʦסʘʨʳ = 3, ʦʨʪʘʰʘ = 2, ʪᴇʤʝʥ = 

1). ɹʘץʳʣʘʫ ʪʦʙʳʥʜʘ 1,58 ʙʘʣʣ, ʘʣ ʵʢʩʧʝʨʠʤʝʥʪ ʪʦʙʳʥʜʘ 1,56 ʙʘʣʣ. 

 ʘ ʜʝʡʽʥʛʽסʘʨʘʣʘʩʫ שʫʰʳʣʘʨʜʳץʜʝʨʣʽʢ ʩᴅʡʢʝʩʪʽʛʽ ʦ ץʣ ʪʦʣʳײʙ שʪʘʨʜʳץʥʜʳʣʳײפ

ʙʽʣʽʤ ʙʝʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʙʽʣʽʤʜʝʨʽʥʽש ʙʘʩʪʘʧץʳ ʪʝשʜʽʛʽʥ ʨʘʩʪʘʡʜʳ. 

ɹʘʩʪʘʧץʳ ʢʝʟʝשʜʝ ᴅʨ ʩʳʥʳʧʪʘ ʪʠʽʩʪʽ ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʢʝʥ 

ʦץʫʰʳʣʘʨʜʳװ שʣʝʩʽ ʝʩʝʧʪʝʣʜʽ. ʆʩʳ ʤʘץʩʘʪʪʘ (1) ʬʦʨʤʫʣʘʩʳ ץʦʣʜʘʥʳʣʜʳ. 

ʆʩʳʥʜʘʡ ʝʩʝʧʪʝʫʣʝʨ ʦʨʪʘʰʘ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʣʝʨ װʰʽʥ ʜʝ ʞװʨʛʽʟʽʣʜʽ. 

ʄʳʩʘʣʳ, 4 çɹè ʩʳʥʳʙʳʥʜʘ (ʙʘץʳʣʘʫ) 26 ʦץʫʰʳʥʳ2 ש-ʽ ʞʦסʘʨʳ (7,7%), 11-ʽ 

ʦʨʪʘʰʘ (42,3%), 13-ʽ ʪᴇʤʝʥ (50%) ʜʝʧ ʙʘסʘʣʘʥʜʳ. 4 çɸè ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʩʳʥʳʙʳʥʜʘ (n=27) ʙᴇʣʫ ʢʝʣʝʩʽʜʝʡ ʙʦʣʜʳ: 1 ʦץʫʰʳ (3,8%) - ʞʦסʘʨʳ ʜʝשʛʝʡ, 13 
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ʦץʫʰʳ (48,1%) - ʦʨʪʘʰʘ ʞᴅʥʝ 13 (48,1%) - ʪᴇʤʝʥ. ɹײʣ ʙᴇʣʫ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʳץʧʘʣ ʝʪʫ ʙʘʩʪʘʣסʘʥסʘ ʜʝʡʽʥ ʝʢʽ ʪʦʧʪʘ ʜʘ ʙʽʣʽʤʥʽש ʪᴇʤʝʥ ʜʝשʛʝʡʽʥʽש ʙʘʩʳʤ 

ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʦץʳʪʫ ᴅʜʽʩʽʥ ʝʥʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽʥ 

ʨʘʩʪʘʡʜʳ. 

ʂʘʪʝʛʦʨʠʷʣʳץ ʤᴅʥʜʝʨʜʝʥ ʩʘʥʜʳץ ʤᴅʥʜʝʨʛʝ ʢᴇʰʫ װʰʽʥ ʙʽʣʽʤʥʽש ʦʨʪʘʰʘ 

ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ ʰʘʨʪʪʳ ʙʘʣʣ ʪװʨʽʥʜʝ ʞװʨʛʽʟʽʣʜʽ. ʉʳʥʳʧ ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ ʙʘסʘ 

(2) ʬʦʨʤʫʣʘ ʙʦʡʳʥʰʘ ʝʩʝʧʪʝʣʜʽ. ɹײʣ ʬʦʨʤʫʣʘʥʳ 4 çɺè (ʙʘץʳʣʘʫ) ʩʳʥʳʙʳʥʘ 

 ʰʽʥ (ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ)װ ʳʣʘʫ=5,31 ʘʣʘʤʳʟ. 4ɸ ʩʳʥʳʙʳץʦʣʜʘʥʳʧ, xↄʙʘץ

xↄɻʢʩʧʝʨʠʤʝʥʪ=5,42. 

ɹʘʩʪʘʧץʳ ʦʨʪʘʰʘ ײʧʘʡʣʘʨ ʽʩ ʞװʟʽʥʜʝ ʙʽʨʜʝʡ, ʙײʣ ʙʘʩʪʘʧץʳ ʧʦʟʠʮʠʷʣʘʨʜʳש 

ʪʝשʜʽʛʽʥ ʨʘʩʪʘʡʜʳ ʞᴅʥʝ ʢʝʡʽʥʛʽ ʜײʨʳʩ ʩʘʣʳʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ᴄʜʽʩʪʽש 

ʪʠʽʤʜʽʣʽʛʽʥʽש ʪʦʣʳץ ʙʝʡʥʝʩʽʥ ʙʝʨʫ װʰʽʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽש ʩʦסשʳ ʢʝʟʝשʽʥʜʝ 

 ʳ ʜʝʨʝʢʪʝʨ ʙʘʨסשʪʝʩʪ ʞʦʩʧʘʨʣʘʥʘʜʳ. ɽʛʝʨ ʩʦ ץʘʡʪʘʣʘʥʘʪʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ

ʙʦʣʩʘ, ʦʨʪʘʰʘ ʙʘʣʜʳש ʞʦסʘʨʳʣʘʫʳ (3) ʬʦʨʤʫʣʘʩʳ ʘʨץʳʣʳ ʝʩʝʧʪʝʣʝʜʽ. ʆש ʤᴅʥ 

ȹx=0,11 ʦץʫʰʳʣʘʨʜʳש ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥʜʝʛʽ ʦש ʜʠʥʘʤʠʢʘʩʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ 

ᴅʜʽʩʪʝʤʝʥʽ ʝʥʛʽʟʫ ᴅʩʝʨʽʥ ʩʘʥʜʳץ ʪװʨʜʝ ʪʽʨʢʝʫʛʝ ʙʦʣʘʜʳ. ʊʝʨʽʩ ʤᴅʥ ʥʝʤʝʩʝ ᴇʩʫʜʽש 

ʙʦʣʤʘʫʳ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʫʽ ʤװʤʢʽʥ. 

14-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʝʩʝʧʪʝʫʣʝʨ ʥʝʛʽʟʽʥʜʝ ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʤʦʜʝʣʽʥʽש 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

ʂʝʩʪʝ 14 - ʉʳʟʳץʪʳץ ʤʦʜʝʣʴʜʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ 

 
ʇʘʨʘʤʝʪʨ ʂʦʵʬʬʠʮʠʝʥʪ ʤᴅʥʜʝʨʽ 

ʀʥʪʝʨʩʝʧʪ (ɓ ) 5.007641693756227 

ʉʳʥʳʧ ʪװʨʽ (T) 0.1062167003575422 

ɾʘʩʳ (A) -0.35011523884729423 

ɾʳʥʳʩʳ (G) 0.215458774352379 

 ʣʪʳ (N) 0.0ױ

 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʦץʳʪʫ ᴅʜʽʩʽʥʽש ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʩʘʣʘʩʳʥʜʘסʳ ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ װʰʽʥ ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʤʦʜʝʣʽ 

 ʨʣʽװʥᴅʪʠʞʝʣʽʢ ʢᴇʨʩʝʪʢʽʰʽʥʝ ᴅʨʪ שʛʝʡʽʥʽשʨʘʩʪʳʨʳʣʜʳ. ʄʦʜʝʣʴ ʙʽʣʽʤ ʜʝײץ

ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨ ʝʪʫ ʜᴅʨʝʞʝʩʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ - ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʘʨʘʣʘʩʫ ʞᴅʥʝ ʙʘץʳʣʘʫ ʘʡʥʳʤʘʣʳʣʘʨʳ. 

 ʪʽʥװʛʝʡʽ ʙשʙʽʣʽʤ ʜʝ שʫʰʳʥʳץʘʥ ʤʦʜʝʣʴʜʝ ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳ y, ʦסʨʳʣײפ

ʩʘʥʤʝʥ ʢʦʜʪʘʣסʘʥ (1 - ʪᴇʤʝʥ, 2 - ʦʨʪʘʰʘ, 3 - ʞʦסʘʨʳ ʜʝשʛʝʡ). ʊᴅʫʝʣʩʽʟ 

ʘʡʥʳʤʘʣʳʣʘʨ ʨʝʪʽʥʜʝ ʢʝʣʝʩʽ ʘʡʥʳʤʘʣʳʣʘʨ ʧʘʡʜʘʣʘʥʳʣʜʳ: ʊ - ʩʳʥʳʧ ʪװʨʽ (0 = 

ʙʘץʳʣʘʫ, 1 = ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ), ɸ - ʦץʫʰʳʥʳש ʞʘʩʳ (ʘʷץʪʘʣסʘʥ ʞʳʣʜʘʨʜʘסʳ), G - 

ʞʳʥʳʩ (0 = ץʳʟ, 1 = ײʣ), N - ײʣʪ (0 = ץʘʟʘ1 ,ץ = ᴇʟʙʝʢ). 

ʄʦʜʝʣʴ ʢʝʣʝʩʽ ʪװʨʜʝ (5): 

 

                ώ υȢπρπȢρρϽὝ πȢσυϽὃ πȢςςϽὋ πȢπρϽὔ,      (5) 

 

ʊײʨʘץʪʳ (5.01) ʥᴇʣʛʝ ʪʝש ʙʘʨʣʳץ ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʣʘʨʤʝʥ ʙʽʣʽʤʥʽש 

ʙʘʟʘʣʳץ ʜʝשʛʝʡʽʥ ʙʝʣʛʽʣʝʡʜʽ. ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧץʘ ץʘʪʳʩʫʜʳש ᴅʩʝʨʽ ʙʦʣʞʘʤʜʳ 
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ʙʽʣʽʤ ʜʝשʛʝʡʽʥ 0,11 ײʧʘʡסʘ ʘʨʪʪʳʨʘʜʳ. ᴄʨʙʽʨ ץʦʩʳʤʰʘ ʞʘʩ ʞʳʣ ʙʦʣʞʘʤʜʳ 0,35 

ʪʘʨʤʘץץʘ ʪᴇʤʝʥʜʝʪʝʜʽ, ʙײʣ ʙʝʨʽʣʛʝʥ ʞʘʩ ʩʘʥʘʪʳʥʜʘסʳ ʤʘʪʝʨʠʘʣʜʳ ʠʛʝʨʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʢᴇʨʩʝʪʫʽ ʤװʤʢʽʥ. ʆʨʪʘ ʝʩʝʧʧʝʥ ײʣʜʘʨ ץʳʟʜʘʨסʘ ץʘʨʘסʘʥʜʘ 0,22 

 ʙʽʣʽʤ שʫʰʳʣʘʨʜʳץʜʝʫʜʽ ʙʝʣʛʽʣʽ ʧʘʨʘʤʝʪʨʣʝʨ ʙʝʨʽʣʛʝʥ ʦשʣ ʪʝײʘʨʳ. ɹסʘ ʞʦסʧʘʡײ

ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ װʰʽʥ ʙʦʣʞʘʤʜʳ ʬʦʨʤʫʣʘ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

15-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʝʩʝʧʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʢʝʣʝʩʽ ʢʦʵʬʬʠʮʠʝʥʪ 

ʤᴅʥʜʝʨʽ ʘʣʳʥʜʳ. 

 

ʂʝʩʪʝ 15 - ɸʣʳʥסʘʥ ʤʦʜʝʣʴʜʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ 

 
ʇʘʨʘʤʝʪʨ ʂʦʵʬʬʠʮʠʝʥʪ ʤᴅʥʽ 

ʀʥʪʝʨʩʝʧʪ (ɓ0) 5.01 

ʉʳʥʳʧ ʪװʨʽ (T) 0.11 

ɾʘʩʳ (A) -0.35 

ɾʳʥʳʩʳ (G) 0.22 

 ʣʪʳ (N) 0.00ױ

 

ɸʡʥʳʤʘʣʳ T (ʩʳʥʳʧ ʪװʨʽ) װʰʽʥ ʢʦʵʬʬʠʮʠʝʥʪ ʦ(0,11) ש ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʙײʣ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʜʽʩʪʝʤʝʥʽש ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ ʰʘʤʘʣʳ, ʙʽʨʘץ ʦש ᴅʩʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. 

 ʜʘʡʜʘ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʩʳʥʳʧסʘʥ ʞʘסʙʦʣ שʳ ʪʝסʙʘʨʣʳ שʜʘʡʣʘʨʜʳסʘʥ ʞʘסʘʣפ

ʦץʫʰʳʣʘʨʳʥʳש ʙʽʣʽʤ ʜʝשʛʝʡʽ ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘסʳ ʦץʫʰʳʣʘʨסʘ ץʘʨʘסʘʥʜʘ 0,11 

 ʙʝʨʽʥʜʝשʪʝʨʽʩ ʤᴅʥʽ (ɓ2=ī0,35) ʽʨʽʢʪʝʫ ʰʝ שʘʨʳ. ɾʘʩ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽסʘ ʞʦסʧʘʡײ

(9-10 ʞʘʩ) ʢʽʰʽ ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨʜʳײ שʩʳʥʳʣסʘʥ ʦץʳʪʫ ʬʦʨʤʘʪʳʥ ʞʘץʩʳ 

ʤʝשʛʝʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ʆץʫʰʳʣʘʨʜʳש ʞʳʥʳʩʳ ʦװ שʣʝʩʢʝ ʠʝ 

(0,22), ʙײʣ ʦʩʳ װʣʛʽʜʝʛʽ ײʣʜʘʨ ʘʨʘʩʳʥʜʘ ʤʘʪʝʨʠʘʣʜʳ ʩᴅʣ ʞʦסʘʨʳ ץʘʙʳʣʜʘʫʜʳ 

ʢᴇʨʩʝʪʫʽ ʤװʤʢʽʥ. ʅᴅʪʠʞʝʛʝ ײʣʪʳ ᴅʩʝʨ ʝʪʢʝʥ ʞʦץ (ʢʦʵʬʬʠʮʠʝʥʪ 0,01), ʙײʣ ʙʽʨ 

ʵʪʥʠʢʘʣʳץ ʪʦʧʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʙʘʩʳʤ ʙʦʣʫʳʥ ʞᴅʥʝ ʰʘסʳʥ ʽʨʽʢʪʝʫʜʽ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ץʠʩʳʥʜʳ. 

ɻʠʧʦʪʝʟʘ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳ 

ʄʦʜʝʣʴʜʝ ʢʝʣʝʩʽ ʛʠʧʦʪʝʟʘ ʪʝʢʩʝʨʽʣʜʽ: 

H : ᴅʜʽʩʪʝʤʝ ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ ᴅʩʝʨ ʝʪʧʝʡʜʽ (ɓ1=0) 

H : ᴅʜʽʩʪʝʤʝ ʦש ᴅʩʝʨ ʝʪʝʜʽ (ɓ1>0) 

ɓ1 ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʦש ʙʝʣʛʽʩʽ ʦʥʳש ʤᴅʥʽʤʝʥ ʙʽʨʛʝ ᴅʩʝʨʜʽש ʦʨʪʘʰʘ 

ʰʘʤʘʩʳʥʘ ץʘʨʘʤʘʩʪʘʥ ʙʘʣʘʤʘ ʛʠʧʦʪʝʟʘʥʳש (H1) ʧʘʡʜʘʩʳʥʘ ʩװʡʝʥʫʛʝ ʞʦʣ 

ʘʰʘʜʳ. ɹײʣ ᴅʜʽʩ, ᴅʩʽʨʝʩʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽש ʩʦסשʳ ʩʘʪʳʩʳʥʜʘ ʙʽʣʽʤ ʘʣʫʜʳ ʦʜʘʥ ᴅʨʽ 

ʪʘʣʜʘʫʤʝʥ ײʰʪʘʩʪʳʨʘ ץʘʨʘʩʪʳʨסʘʥʜʘ ʦש ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

14-17 ʩʫʨʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ ʤײʥʜʘ ײץʨʘʩʪʳʨʳʣסʘʥ ʤʦʜʝʣʴʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ 

ʙʝʡʥʝʣʝʡʪʽʥ ʛʨʘʬʠʢʪʝʨʽ ʙʝʨʽʣʛʝʥ. 
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ʉʫʨʝʪ 14 - ʉʳʥʳʧ ʪװʨʽ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʙᴇʣʫ 

 

 

 
 

ʉʫʨʝʪ 15 - ɹʽʣʽʤ ʜʝשʛʝʡʽʥʝ ʞʘʩʪʳש ᴅʩʝʨʽ 
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ʉʫʨʝʪ 16 - ɾʳʥʳʩʳ ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ ʙʽʣʽʤ ʜʝשʛʝʡʽ 

 

 
ʉʫʨʝʪ 17 - ʆץʫʰʳʥʳש ʞʘʩʳ ʤʝʥ ʩʳʥʳʧ ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʞʘʤʜʳ 

ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʢʦʥʪʫʨʣʳץ ʩʳʟʙʘ (ʙʘץʳʣʘʫ ʥʝʤʝʩʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ) 

 

ɾʦסʘʨʳʜʘסʳ ʢʦʥʪʫʨʣʳץ ʩʳʟʙʘ ʝʢʽ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʜʳש ʬʫʥʢʮʠʷʩʳ ʨʝʪʽʥʜʝ 

ʦץʫʰʳ ʙʽʣʽʤʽʥʽש ʙʦʣʞʘʤʜʳ ʤᴅʥʜʝʨʽʥ ʙʝʡʥʝʣʝʡʜʽ: ʞʘʩ ʞᴅʥʝ ʩʳʥʳʧ ʪװʨʽ 

(ʙʘץʳʣʘʫ ʥʝʤʝʩʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ). ɸʙʩʮʠʩʩʘ (ʍ) ʦʩʽ ʦץʫʰʳʣʘʨʜʳש ʞʘʩʳʥ, ʘʣ 

ʦʨʜʠʥʘʪʘ (Y) ʦʩʽ ʩʳʥʳʧ ʪװʨʽʥ ʙʽʣʜʽʨʝʜʽ, ʤײʥʜʘסʳ 0 ʙʘץʳʣʘʫ ʪʦʙʳʥʘ ʞᴅʥʝ 1 
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ʵʢʩʧʝʨʠʤʝʥʪ ʪʦʙʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʊװʩ ʰʢʘʣʘʩʳ ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʤʦʜʝʣʽ 

ʥʝʛʽʟʽʥʜʝ ʘʣʳʥסʘʥ ʙʽʣʽʤ ʜʝשʛʝʡʽʥʽש ʙʦʣʞʘʤʜʳ ʤᴅʥʜʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɻʨʘʬʠʢʪʝʥ ʰʳסʘʪʳʥʳ, ץʘʣסʘʥʜʘʨʳʥʳש ʙᴅʨʽ ʪʝש ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ (ʘʪʘʧ 

ʘʡʪץʘʥʜʘ, ʞʳʥʳʩʳ ᴅʡʝʣ ʞᴅʥʝ ײʣʪʳ ץʘʟʘץ ʝʢʝʥʽʥ ʝʩʢʝʨʩʝʢ), ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘסʳ 

ʦץʫʰʳʣʘʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʩʳʥʳʧʪʘסʳ ʦץʫʰʳʣʘʨ ʙʦʣʞʘʤʜʳ 

ʙʽʣʽʤ ʜʝשʛʝʡʣʝʨʽʥ ʙʽʨʰʘʤʘ ʞʦסʘʨʳ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʪᴅʞʽʨʠʙʝ ʢʣʘʩʳʥʘ ʩᴅʡʢʝʩ 

ʘʡʤʘץʪʘסʳ ʪװʩ ʧʘʣʠʪʨʘʩʳʥʳש (Y ʦʩʽʥʜʝʛʽ 1 ʤᴅʥʽ) ʞʦסʘʨʳ ʤᴅʥʜʝʨʛʝ ץʘʨʘʡ 

ʞʳʣʞʫʳʤʝʥ ʨʘʩʪʘʣʘʜʳ. 

 ʘʪʳʩʪʳ. ɽʢʽ ʪʦʧʪʘ ʜʘ ʞʘʩץ ʛʝʡʽʥʝ ᴅʩʝʨʽʥʝשʙʽʣʽʤ ʜʝ שʘʫ ʞʘʩʪʳץʪʳ ʙʘʡץʳʟʳפ

 ʩװʘʣʜʳ. ʊץʘʟʜʘʧ ʪᴇʤʝʥʜʝʫʽ ʙʘʡ שʧʘʡʣʘʨʜʳײ ʘʥ ʩʘʡʳʥ ʙʦʣʞʘʤʜʳסʘʡסʣײ

ʛʨʘʜʠʝʥʪʪʝʨʽʥʽש ʩʦʣסʘ ʙʽʨʢʝʣʢʽ ʘʫʳʩʫʳʥʘʥ ʢᴇʨʽʥʝʪʽʥ ʙײʣ ʪʝʥʜʝʥʮʠʷ ʩʳʟʳץʪʳץ 

ʤʦʜʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʨʘʩʪʘʡʜʳ, ʦסʘʥ ʩᴅʡʢʝʩ ʞʘʩ ʙʽʣʽʤ 

ʜʝשʛʝʡʽʥʝ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʜʽ (ʞʘʩ ʙʦʡʳʥʰʘ ʢʦʵʬʬʠʮʠʝʥʪ: ɓ2=ī0,35). 

ɽʢʽ ʢᴇʣʜʝʥʝש çʰʪʨʠʭʪʳè ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ - ʙʽʨʝʫʽ 0-ʩʳʥʳʧʪʘ (ʙʘץʳʣʘʫ) 

ʞᴅʥʝ ʙʽʨʝʫʽ 1-ʩʳʥʳʧʪʘ (ʵʢʩʧʝʨʠʤʝʥʪ) - ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʪʦʧ ʙʽʨ ʞʘʩʪʘ ʞװʡʝʣʽ 

ʪװʨʜʝ ʞʦסʘʨʳ ʙʦʣʞʘʤʜʳ ʢᴇʨʩʝʪʝʪʽʥʽʥ ʢᴇʨʝʤʽʟ. ɸʡʳʨʤʘʰʳʣʳץ ʰʘסʳʥ, ʙʽʨʘץ 

ʪײʨʘץʪʳ, ʙײʣ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘ ץʦʣʜʘʥʳʣסʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ 

ᴅʜʽʩʽʥʽש ʦʨʪʘʰʘ ʙʦʣʩʘ ʜʘ ʦש ᴅʩʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʂʦʥʪʫʨʣʳץ ʩʳʟʙʘ ץʦʣʜʘʥʙʘʣʳ ʢʦʥʪʝʢʩʪʝ ᴅʩʽʨʝʩʝ ʧʘʡʜʘʣʳ, ᴇʡʪʢʝʥʽ ʦʣ ᴅʜʽʩʪʽ 

ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʦשʪʘʡʣʳ ʞʘʩ ʪʦʧʪʘʨʳʥ ʘʥʳץʪʘʫסʘ ʞʦʣ ʘʰʘʜʳ. ʄʳʩʘʣʳ, 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʩʳʥʳʧʪʘ 8,8-9,2 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ 

ʙʦʣʞʘʤʜʳ ʤʘʢʩʠʤʘʣʜʳ ʤᴅʥʜʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʽʣʝʜʽ, ʙײʣ ʙʦʣʘʰʘץʪʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽ ʜᴅʣʽʨʝʢ ʙʘסʳʪʪʘʫסʘ ʥʝʛʽʟ ʙʦʣʘ ʘʣʘʜʳ. 

ʉʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʤʦʜʝʣʽʥ ײץʨʫʜʳ ʘʷץʪʘסʘʥʥʘʥ ʢʝʡʽʥ ʘʣʳʥסʘʥ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʪװʩʽʥʜʽʨʫʛʝ ʞᴅʥʝ ʪʝʢʩʝʨʫʛʝ, ʞʘʣʧʳ װʣʛʽ 

ʩʘʧʘʩʳʥ ʙʘסʘʣʘʫסʘ, ʙʘץʳʣʘʫ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘʨ ʘʨʘʩʳʥʜʘסʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ ʩʘʣʳʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʪʝʨʝש ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ 

ʞװʨʛʽʟʽʣʜʽ. ɹײʣ ʢʝʟʝש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ᴅʜʽʩʪʝʤʝʥʽש ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ 

ᴅʩʝʨʽ ʪʫʨʘʣʳ ʛʠʧʦʪʝʟʘʥʳ ʪʝʢʩʝʨʫʜʽש ʢʽʣʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉʳʟʳץʪʳץ ʤʦʜʝʣʴʜʽש ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש ᴅʨץʘʡʩʳʩʳʥʳש ᴇʟʽʥʜʽʢ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷʩʳ ʙʘʨ ʞᴅʥʝ ʝש ʙʘʩʪʳʩʳ, ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳװ ץʰʽʥ 

ʩʳʥʘʣʫ ʢʝʨʝʢ. ʆʩʳ ʤʘץʩʘʪʪʘ ʢʦʵʬʬʠʮʠʝʥʪʪʽש ʥᴇʣʜʝʥ ץʘʥʰʘʣʳץʪʳ 

ʝʨʝʢʰʝʣʝʥʝʪʽʥʽʥ, ʷסʥʠ ʩᴅʡʢʝʩ ʬʘʢʪʦʨ ʥᴅʪʠʞʝʛʝ ʰʳʥʳʤʝʥ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ t-ʪʝʩʪʽ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸסʳʤʜʘסʳ ʩʠʥʪʝʪʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝ p ʤᴅʥʽʥ ʝʩʝʧʪʝʡʪʽʥ t-ʪʝʩʪʪʝʨʽ 

ʦʨʳʥʜʘʣʤʘʩʘ ʜʘ, ʨʝʛʨʝʩʩʠʷʣʳץ ʪʘʣʜʘʫʜʘʥ ʘʣʳʥסʘʥ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨ ʙʝʣʛʽʣʽ ʙʽʨ 

ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ: 

ʂʣʘʩʩ ʪװʨʽʥʽש ʘʡʥʳʤʘʣʳʩʳ (T) װʰʽʥ ʢʦʵʬʬʠʮʠʝʥʪ ʦ(0,11) ש ʙʦʣʜʳ, ʙײʣ 

ᴅʜʽʩʪʽש ʦש, ʦʨʪʘʰʘ ʙʦʣʩʘ ʜʘ ᴅʩʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɾʘʩ ʘʡʥʳʤʘʣʳʩʳ ʙʦʡʳʥʰʘ ʪʝʨʽʩ ʢʦʵʬʬʠʮʠʝʥʪ (A) (-0,35) ʞʘʩ ᴇʩʢʝʥ ʩʘʡʳʥ 

ʙʦʣʞʘʤʜʳ ʙʽʣʽʤ ʜʝשʛʝʡʽ ʘʟʜʘʧ ʪᴇʤʝʥʜʝʡʪʽʥʽʥ ʙʽʣʜʽʨʝʜʽ. 

ɾʳʥʳʩ (G) ʞʘסʳʥʘʥ ʦש ᴅʩʝʨ ʙʘʡץʘʣʘʜʳ: ײʣʜʘʨ ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʙʽʨʰʘʤʘ 

ʞʦסʘʨʳ ʢᴇʨʩʝʪʝʜʽ (+0,22). 

ɹײʣ ʽʨʽʢʪʝʫʜʝ ײʣʪʳ (N) ᴅʩʝʨ ʝʪʧʝʡʜʽ (ʢʦʵʬʬʠʮʠʝʥʪ 0,01), ʙײʣ ʦץʫʰʳʣʘʨ 
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 .ʙʽʨʪʝʢʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ שʨʘʤʳʥʳײץ

ʂʝשʝʡʪʽʣʛʝʥ ʽʨʽʢʪʝʫʤʝʥ ʙʦʣʘʰʘץ ʞײʤʳʩ ץʦʨʳʪʳʥʜʳʣʘʨʜʳש ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʩʝʥʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ, p-ʤᴅʥʽʥ ʪʦʣʳץ ʝʩʝʧʪʝʫʛʝ ʞᴅʥʝ ʩʝʥʽʤʜʽʣʽʢ 

ʠʥʪʝʨʚʘʣʜʘʨʳʥ ײץʨʫסʘ ʙʦʣʘʜʳ. 

R
2
 ʜʝʪʝʨʤʠʥʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʽ ʩʳʟʳץʪʳץ ʤʦʜʝʣʴ ʩʘʧʘʩʳʥʳש ʞʘʣʧʳʣʘʥסʘʥ 

ʤʝʪʨʠʢʘʩʳ ץʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ. ʆʣ ʪᴅʫʝʣʜʽ ʘʡʥʳʤʘʣʳʜʘסʳ ʜʠʩʧʝʨʩʠʷʥʳץ שʘʥʜʘʡ 

ʩʽʥʜʽʨʽʣʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. Rװʣʝʩʽ ʪᴅʫʝʣʩʽʟ ʘʡʥʳʤʘʣʳʣʘʨʤʝʥ ʪװ
2
 ʤᴅʥʽ 1-ʛʝ 

ʥʝײסʨʣʳʤ ʞʘץʳʥ ʙʦʣʩʘ, ʤʦʜʝʣʴʜʽש ʩʘʧʘʩʳ ʩʦײסʨʣʳʤ ʞʦסʘʨʳ ʙʦʣʘʜʳ. 

ɹײʣ ʤʦʜʝʣʴʜʝʫʜʝ (ʩʠʥʪʝʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ) R
2
 ʤᴅʥʽ 0,15 ʧʝʥ 0,25 

ʜʠʘʧʘʟʦʥʳʥʜʘ ʙʘסʘʣʘʥʜʳ, ʙײʣ ʜʝʨʝʢʪʝʨʜʝʛʽ ʚʘʨʠʘʮʠʷʥʳ ʪװʩʽʥʜʽʨʫʜʽש ʪᴇʤʝʥ, 

ʙʽʨʘץ ץʦʣʘʡʣʳ ʜᴅʨʝʞʝʩʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʰʝʢʪʝʫʣʽ װʣʛʽ ᴇʣʰʝʤʽʥ ʞᴅʥʝ 

ʤװʤʢʽʥʜʽʢʪʝʨʜʽש ʰʝʢʪʝʫʣʽ ʩʘʥʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʢװʪʽʣʫʜʝ. ɼʝʛʝʥʤʝʥ, ʙײʣ ʤᴅʥʥʽש 

ᴇʟʽʥʜʝ װʣʛʽ ʪײʨʘץʪʳ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ץײʩʘʩ װʣʛʽʣʝʨ ʘʷʩʳʥʜʘ 

ʙʦʣʞʘʤʜʘʨ ʞʘʩʘʡʜʳ. 

ɹʘץʳʣʘʫ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽ ʘʨʘʩʳʥʜʘסʳ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʜʳ ʪʽʢʝʣʝʡ ʙʘסʘʣʘʫ װʰʽʥ ʪᴅʫʝʣʩʽʟ װʣʛʽʣʝʨ װʰʽʥ ʉʪʴʶʜʝʥʪʪʽש t-

ʪʝʩʪʽ ץʦʣʜʘʥʳʣʜʳ. ɹײʣ ʪʝʩʪ ʝʢʽ ʪʦʧʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥʽש ʦʨʪʘʰʘ 

ʤᴅʥʜʝʨʽ ʘʨʘʩʳʥʜʘ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳ ʘʡʳʨʤʘʰʳʣʳץ ʙʘʨ-ʞʦסʳʥ ʘʥʳץʪʘʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʐʢʘʣʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤʥʽש ʦʨʪʘʰʘ ʜʝשʛʝʡʽ (ʤײʥʜʘ ʞʦסʘʨʳ = 11, ʦʨʪʘʰʘ = 7, 

ʪᴇʤʝʥ = 3) ʙʦʣʜʳ: 

- ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ 5,31, 

- ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧʪʘ 5,42. 

ʉʘʣʳʩʪʳʨʫ ʙʘʩʪʘʧץʳ ʢʝʟʝשʜʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤʘשʳʟʜʳ ʘʡʳʨʤʘʰʳʣʳץ ʙʘʨ 

ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ, ʙײʣ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʳץʧʘʣ ʝʪʫ ʙʘʩʪʘʣסʘʥסʘ ʜʝʡʽʥ ʪʦʧʪʘʨʜʳש 

ʩʘʣʳʩʪʳʨʤʘʣʳʣʳסʳʥ ʨʘʩʪʘʡʜʳ. ʉʦʥʜʳץʪʘʥ ʪװʧʢʽʣʽʢʪʽ ʥᴅʪʠʞʝʣʝʨʜʝʛʽ ʢʝʟ ʢʝʣʛʝʥ 

ʝʣʝʫʣʽ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʝʥʛʽʟʽʣʛʝʥ ᴅʜʽʩʪʝʤʝʥʽש ᴅʩʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪװʨʜʝ ʞʘʪץʳʟʫסʘ 

ʙʦʣʘʜʳ. 

18-25 ʩʫʨʝʪʪʝʨʛʝ ʞᴅʥʝ 16-ʢʝʩʪʝʛʝ ʩᴅʡʢʝʩ ʥᴅʪʠʞʝʣʝʨʜʽ ʪʘʣʜʘʫ ʬʘʢʪʦʨʣʘʨʜʳש 

ᴅʩʝʨ ʝʪʫ ʙʘסʳʪʪʘʨʳʥ ʘʥʳץʪʘʫʜʘ ʤʦʜʝʣʴʜʽש ʪײʨʘץʪʳʣʳסʳʥ ʨʘʩʪʘʡʜʳ: ʪʝʭʥʠʢʘʜʘʥ 

ʦש ᴅʩʝʨʜʽש ʘʣʜʳʥ ʘʣʘ ʙʦʣʫʳ, ʛʠʧʦʪʝʟʘʥʳ ײʣסʘʡʪʫ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳ ʪʝʢʩʝʨʫʜʽ 

ʝʩʝʧʪʝʫ ʤʘץʩʘʪʳʥʜʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽץ שʦʨʳʪʳʥʜʳ ʢʝʟʝשʽʥ ᴅʨʽ ץʘʨʘʡ ʞװʨʛʽʟʫʜʽש 

ʞᴅʥʝ ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ץʘʡʪʘ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳש ʥʝʛʽʟʜʽʣʽʛʽ. 
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ʉʫʨʝʪ 18 - ɹʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘʨʜʘסʳ ʦʨʪʘʰʘ ʙʘʣʜʳש ᴇʟʛʝʨʫʽ 

 

 
 

ʉʫʨʝʪ 19 - ʆʨʪʘʰʘ ʙʘʣʣ ᴇʩʽʤʽ 
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ʉʫʨʝʪ 20 - ɹʘץʳʣʘʫ ʪʦʧʪʘʨʳʥʜʘסʳ ʜʝשʛʝʡʣʝʨʜʽש ᴇʟʛʝʨʫʽ 

 

 
 

ʉʫʨʝʪ 21 - ʊᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘʨʜʘסʳ ʜʝשʛʝʡʣʝʨʜʽש ᴇʟʛʝʨʫʽ 
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ʉʫʨʝʪ 22 - ɾʦסʘʨʳ ʜʝשʛʝʡ װʣʝʩʽʥʽש ᴇʟʛʝʨʫʽ 

 

 
 

ʉʫʨʝʪ 23 - ʊᴇʤʝʥ ʜʝשʛʝʡ װʣʝʩʽʥʽש ᴇʟʛʝʨʫʽ 
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ʉʫʨʝʪ 24 - ᴄʨ ʤʝʢʪʝʧ ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ ʙʘʣʜʳש ᴇʟʛʝʨʫʽ 

 

 
 

ʉʫʨʝʪ 25 - ʇʠʨʩʦʥ ɢ
2
 ʢʨʠʪʝʨʠʡʽʥʽש ʢʨʠʪʠʢʘʣʳץ ʤᴅʥʜʝʨʽ 

 

ʂʝʩʪʝ 16 - ʇʠʨʩʦʥ ɢ
2
 ʢʨʠʪʝʨʠʡʽʥʽש ʢʨʠʪʠʢʘʣʳץ ʤᴅʥʜʝʨʽ 

 
df Ŭ=0.10 Ŭ=0.05 Ŭ=0.01 Ŭ=0.001 

1 2.706 3.841 6.635 10.828 

2 4.605 5.991 9.210 13.816 

3 6.251 7.815 11.345 16.266 

4 7.779 9.488 13.277 18.467 

5 9.236 11.070 15.086 20.515 

6 10.645 12.592 16.812 22.458 

7 12.017 14.067 18.475 24.322 

8 13.362 15.507 20.090 26.125 

9 14.684 16.919 21.666 27.877 

10 15.987 18.307 23.209 29.588 
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ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ, ʩʳʟʳץʪʳץ ʨʝʛʨʝʩʩʠʷ ʤʦʜʝʣʽʥ ײץʨʫ ʞᴅʥʝ 

ʦʥʳש ʥᴅʪʠʞʝʣʝʨʽʥ ʪװʩʽʥʜʽʨʫ ʥʝʛʽʟʽʥʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʦץʳʪʫʜʳײ שʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʨʘʩʪʘʡʪʳʥ ʞᴅʥʝ ʦʥʳ ʦʜʘʥ ᴅʨʽ 

 .ʞʳʨʳʤʜʘʣʜʳײʞʳʨʳʤʜʘʨ ʪײʪʘʡʪʳʥ ʢʝʣʝʩʽ ʪץʳʪʪʘʨʳʥ ʘʥʳסʙʘ שʦʣʜʘʥʫʜʳץ

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ-ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ᴇשʜʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘʨʜʳש ʘʥʳץʪʘʫ ʢʝʟʝשʽʥʜʝʛʽ 

ʙʘʩʪʘʧץʳ ʜʝשʛʝʡʣʝʨʽ ʰʘʤʘʣʘʩ ʙʦʣסʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ɸʥʳץʪʘʫ ʢʝʟʝשʽʥʜʝ ʦʨʪʘʰʘ 

ʙʘʣʣ ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ 5.32, ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘ 5.23 ʙʦʣʜʳ. t-ʢʨʠʪʝʨʠʡ ʥᴅʪʠʞʝʩʽ 

p>0.05 ʙʦʣסʘʥʜʳץʪʘʥ, ʙʘʩʪʘʧץʳ ʘʡʳʨʤʘʰʳʣʳץ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʤᴅʥʜʽ 

ʝʤʝʩ ʜʝʧ ʘʥʳץʪʘʣʜʳ. 

-ʳʣʘʫ ʪʦʙʳʥʜʘ ʦʨʪʘʰʘ ʙʘʣʣ 6.44ץʘʣʳʧʪʘʩʪʳʨʫ ʵʢʩʧʝʨʠʤʝʥʪʽʥʝʥ ʢʝʡʽʥ ʙʘפ

ʢʝ ʜʝʡʽʥ, ʘʣ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘ 8.77-ʛʝ ʜʝʡʽʥ ʘʨʪʪʳ. ʊᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘסʳ ᴇʩʽʤ 

3.54 ʙʘʣʣʜʳ, ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘסʳ ᴇʩʽʤ 1.12 ʙʘʣʣʜʳ ײץʨʘʜʳ. 

ɸʡʳʨʤʘʰʳʣʳץʪʘʨʜʳש ʘʡʳʨʤʘʩʳ D=2.42 ʙʦʣʜʳ. ɹײʣ ʪᴅʞʽʨʠʙʝʣʽʢ ᴅʜʽʩʪʝʤʝʥʽש 

ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʜʘסʜʳ ʜʝשʛʝʡʽʥ 

ʘʨʪʪʳʨʫסʘ ʦש ᴅʩʝʨ ʝʪʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʇʠʨʩʦʥʥʳש ɢĮ ʢʨʠʪʝʨʠʡʽ ʙʦʡʳʥʰʘ ʙʘץʳʣʘʫ ʢʝʟʝשʽʥʜʝʛʽ ʜʝשʛʝʡʣʽʢ 

ʙᴇʣʽʥʽʩʪʝʨ ʘʨʘʩʳʥʜʘ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʥʜʽ ʘʡʳʨʤʘʰʳʣʳץ ʘʥʳץʪʘʣʜʳ 

(ɢ2=22.881;p<0.05). ʉʪʴʶʜʝʥʪʪʽש t-ʢʨʠʪʝʨʠʡʽ ʙʦʡʳʥʰʘ ʜʘ ʙʘץʳʣʘʫ ʢʝʟʝשʽʥʜʝʛʽ 

ʦʨʪʘʰʘ ʙʘʣʣʜʘʨ ʘʨʘʩʳʥʜʘ ʤᴅʥʜʽ ʘʡʳʨʤʘʰʳʣʳץ ʙʘʡץʘʣʜʳ (p<0.05). ʆʩʳ 

ʥᴅʪʠʞʝʣʝʨ ײʩʳʥʳʣסʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʩʘʥʜʳץ 

ʪײʨסʳʜʘʥ ʜᴅʣʝʣʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʩʳʡʣʘʡʜʳ. 

ɾװʨʛʽʟʽʣʛʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ-ʩʪʘʪʠʩʪʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʘʥʳץʪʘʫ ʢʝʟʝשʽʥʜʝ ʙʘץʳʣʘʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘʨ ʘʨʘʩʳʥʜʘ ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʪײʨסʳʜʘʥ ʤᴅʥʜʽ ʘʡʳʨʤʘʰʳʣʳץ ʙʦʣʤʘסʘʥʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʵʢʩʧʝʨʠʤʝʥʪ 

ʙʘʩʪʘʣסʘʥסʘ ʜʝʡʽʥ ʪʦʧʪʘʨʜʳש ʙʘʩʪʘʧץʳ ʙʽʣʽʤ ʜʝשʛʝʡʣʝʨʽ ʰʘʤʘʣʘʩ ʙʦʣסʘʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. 

 ʳʥץʘʡ שʽʥʝʥ ʢʝʡʽʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʪʦʧʪʘ ʦʨʪʘʰʘ ʙʘʣʜʳשʘʣʳʧʪʘʩʪʳʨʫ ʢʝʟʝפ

ᴇʩʫʽ ʙʘʡץʘʣʜʳ. ɽʛʝʨ ʙʘץʳʣʘʫ ʪʦʙʳʥʜʘ ʦʨʪʘʰʘ ʙʘʣʣ ᴇʩʽʤʽ 1.12 ʙʦʣʩʘ, ʪᴅʞʽʨʠʙʝʣʽʢ 

ʪʦʧʪʘ ʙײʣ ʢᴇʨʩʝʪʢʽʰ 3.54 ʙʦʣʜʳ. ʊᴅʞʽʨʠʙʝʣʽʢ ᴅʩʝʨʜʽש ʪʘʟʘ ʘʡʳʨʤʘʩʳ 2.42 

ʙʘʣʣʜʳ ײץʨʘʜʳ. ʉʪʴʶʜʝʥʪʪʽש t-ʢʨʠʪʝʨʠʡʽ ʤʝʥ ʇʠʨʩʦʥʥʳש ɢ
2
 ʢʨʠʪʝʨʠʡʽ ʙʦʡʳʥʰʘ 

ʙʘץʳʣʘʫ ʢʝʟʝשʽʥʜʝʛʽ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʤᴅʥʜʽ ʙʦʣʜʳ. 

ʅᴇʣʜʽʢ ʛʠʧʦʪʝʟʘ H
0
 ʪʝʨʽʩʢʝ ʰʳסʘʨʳʣʘʜʳ, ʘʣ ʘʣʴʪʝʨʥʘʪʠʚʪʽ ʛʠʧʦʪʝʟʘ H

1
 

 ʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ ʙʘʩʪʘʫʳʰץʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦסʩʳʥʳʣײ ʥʠסʘʙʳʣʜʘʥʘʜʳ. ʗץ

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ ʙʽʣʽʤʽʥ, ʧʨʘʢʪʠʢʘʣʳץ 

ʜʘסʜʳʣʘʨʳʥ ʞᴅʥʝ ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʦש ᴅʩʝʨ ʝʪʝʜʽ ʜʝʛʝʥ 

 .ʘ ʙʦʣʘʜʳסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ

ɾװʨʛʽʟʽʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽש ʥᴅʪʠʞʝʣʝʨʽ ײʩʳʥʳʣסʘʥ 

ᴅʜʽʩʪʝʤʝʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʽʧ, ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʣסʘ ץʦʡʳʣסʘʥ 

ʤʘץʩʘʪʪʘʨʜʳש ʞװʟʝʛʝ ʘʩץʘʥʳʥ ʞᴅʥʝ סʳʣʳʤʠ ʙʦʣʞʘʤʥʳש ʨʘʩʪʘʣסʘʥʳʥ 

ʜᴅʣʝʣʜʝʡʜʽ. 
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ɽʢʽʥʰʽ ʙᴇʣʽʤ ʙʦʡʳʥʰʘ ʪײʞʳʨʳʤ 

2-ʙᴇʣʽʤʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳץ 

 ʥʳ ʞᴅʥʝײʩʘʪʳ ʤʝʥ ʤʘʟʤץᴅʜʽʩʪʝʤʝʩʽ, ʤʘ שʳʪʫʜʳץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦײץ

ʦץʳʪʫ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ ʞʘʥ-ʞʘץʪʳ ʢᴇʨʩʝʪʽʣʜʽ. 

ɸʣʜʳʤʝʥ 2.1 ʪʘʨʤʘץʪʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ 

ʦʡʣʘʫ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ  ʤʘץʩʘʪʳʥʜʘ ñʈʦʙʦʪʪʘʨ ײץʧʠʷʩʳò 

ʘʪʪʳ 34 ʩʘסʘʪʪʘʥ ʪײʨʘʪʳʥ ʵʣʝʢʪʠʚʪʽ ʢʫʨʩ ʤʘʟʤײʥʳʥ ʽʨʽʢʪʝʫʛʝ ʥʝʛʽʟ ʙʦʣʘʪʳʥ 

ʞʘʣʧʳ ʜʠʜʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ץʘסʠʜʘʣʘʨ ʥʘץʪʳʣʘʥʳʧ, ʢʫʨʩʪʳש 

ʤʘץʩʘʪʳ ʘʥʳץʪʘʣʜʳ. ʊʘʧʩʳʨʤʘʣʘʨ ײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨ ʤʝʥ ʦʨʪʘץ ʪʘץʳʨʳʧʪʘʨ 

ʥʝʛʽʟʽʥʜʝ ײץʨʘʩʪʳʨʳʣʳʧ, ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥʘ ʩᴅʡʢʝʩ 

 ʳʪʫ ʙʘʨʳʩʳʥʜʘ ʘʣʛʦʨʠʪʤ, ʧʨʦʛʨʘʤʤʘץʡʳʤʜʘʩʪʳʨʳʣʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦײ

ʞᴅʥʝ ʦʨʳʥʜʘʫʰʳ ʩʠʷץʪʳ סײʳʤʜʘʨʜʳ ʤʝשʛʝʨʪʫ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʛʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ʆץʫʰʳʣʘʨ ʨʦʙʦʪ 

ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʧʨʦʛʨʘʤʤʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ 

ʟʝʨʪʪʝʧ, ᴅʨʪװʨʣʽ ʞʦʙʘʣʘʨʜʳ ʦʨʳʥʜʘʫסʘ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪʪʳ. 

2.2 ʪʘʨʤʘץʪʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʤʘץʩʘʪʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ 

ʘʨʥʘʣסʘʥ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥ ᴅʟʽʨʣʝʥʜʽ ʞᴅʥʝ ʦʥʳ ʦץʫ 

ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ץʦʣʜʘʥʫʜʳש ᴅʜʽʩʪʝʤʝʩʽ ײʩʳʥʳʣʜʳ. ɹײʣ ᴅʜʽʩʪʝʤʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ  

ʤʘץʩʘʪʳʥʜʘ ʪᴇʨʪʽʥʰʽ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʙʦʡʳʥʰʘ 

ʦץʫ ʪʘʧʩʳʨʤʘʣʘʨʳ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩʪʘʨ,  ʦץʫ ײץʨʘʣʳ, ʞײʤʳʩ ʜᴅʧʪʝʨʽ, 

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ, ʪʦʧʪʳץ ʞᴅʥʝ ʞʝʢʝ ʞײʤʳʩ 

ʬʦʨʤʘʣʘʨʳ ʘʨץʳʣʳ ʤʘʟʤײʥʳ ʪʘʣʜʘʥʳʧ, ʦʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ 

ʩᴅʡʢʝʩʪʽʛʽ ʙʘסʘʣʘʥʜʳ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʟʽʨʣʝʥʛʝʥ ʞʦʙʘʣʘʨ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ 

ʞײʤʳʩʪʘʨ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʜʘ ʦʨʥʘʣʘʩʪʳʨʳʣʜʳ. ɹײʣ 

ʦץʫʰʳʣʘʨסʘ ᴇʟ ʞʦʙʘʣʘʨʳʥ ײʩʳʥʫסʘ, ʙʘʩץʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʞײʤʳʩʪʘʨʳʤʝʥ 

ʪʘʥʳʩʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫʛʝ ʞʦʣ ʘʰʘʜʳ. 

2.3 ʪʘʨʤʘץʪʘ ʞװʨʛʽʟʽʣʛʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ-ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩʪʳש ʙʘʨʳʩʳ 

ʩʠʧʘʪʪʘʣʳʧ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞᴅʥʝ ʙʘץʳʣʘʫ ʩʳʥʳʧʪʘʨʳʥʜʘ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʘʨץʳʣʳ ʙʘסʘʣʘʥʜʳ. ʕʢʩʧʝʨʠʤʝʥʪ ץʦʨʳʪʳʥʜʳʣʘʨʳ   

çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥʳש ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ 

 ,ʪʠʽʤʜʽʣʽʛʽʥ שᴅʜʽʩʪʝʤʝʥʽ ץʘʡʣʳ ʝʢʝʥʽʥ, ʘʚʪʦʨʣʳסשʘ ʳסʦʣʜʘʥʫץ ʦʣʞʝʪʽʤʜʽ ᴅʨʽץ

ʦץʫʰʳʣʘʨʜʳש ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʜʝשʛʝʡʽʥʽש 

ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪץʘʥʳ, ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳ ʞᴅʥʝ ʦץʫ 

ʤʦʪʠʚʘʮʠʷʩʳʥʳש ʢװʰʝʡʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, 2-ʙᴇʣʽʤ ʙʘʩʪʘʫʳʰ ʦץʫʰʳʣʘʨʳʥʳש ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫסʘ 

ʘʨʥʘʣסʘʥ ᴅʜʽʩʪʝʤʝʥʽש ʪʝʦʨʠʷʣʳץ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʣʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʥʘץʪʳ ʦץʫ 

ʦʨʪʘʩʳʥʜʘ ʩʳʥʘץʪʘʥ ᴇʪʢʝʥʽʥ, ᴇʟʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʜʝʨʝʢʪʝʨʤʝʥ 

ʜᴅʣʝʣʜʝʛʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʊᴅʞʽʨʠʙʝʣʽʢ-ʵʢʩʧʝʨʠʤʝʥʪ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ 

ʟʝʨʪʪʝʫʜʽס שʳʣʳʤʠ ʞʘשʘʣʳסʳʥ ʨʘʩʪʘʧ, ʜʠʩʩʝʨʪʘʮʠʷʥʳש ʢʝʣʝʩʽ ץʦʨʳʪʳʥʜʳ 

ʙᴇʣʽʤʜʝʨʽ װʰʽʥ סʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʥʝʛʽʟ ʙʦʣʜʳ. 
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ɾװʨʛʽʟʽʣʛʝʥ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʣʝʨʽ ץʦʡʳʣסʘʥ ʤʘץʩʘʪ ʧʝʥ 

ʤʽʥʜʝʪʪʝʨʜʽש ʪʦʣʳץ ʦʨʳʥʜʘʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ 

ʤᴅʩʝʣʝʩʽʥʽש ʪʝʦʨʠʷʣʳץ ᴅʨʽ ʧʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ᴇʟʝʢʪʽʣʽʛʽʥ ʘʡץʳʥʜʘʡʜʳ. 

ʊᴇʤʝʥʜʝʛʽʜʝʡ ʪײʞʳʨʳʤʜʘʨ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ: 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫʜʳס שʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽʥ 

ʘʡץʳʥʜʘʫʤʝʥ ʩʠʧʘʪʪʘʣʜʳ. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʮʠʬʨʣʘʥʜʳʨʫ ʪʘʣʘʧʪʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʞᴅʥʝ ʪʘʥʳʤʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʪʠʽʤʜʽ ʦץʳʪʫ ʪᴅʩʽʣʽ ʝʢʝʥʜʽʛʽ סʳʣʳʤʠ 

ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʣʜʽ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ 

ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʤʘשʳʟʜʳʣʳסʳ 

ʘʥʳץʪʘʣʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ײʩʳʥʫסʘ, ʦץʫʰʳʣʘʨʜʳש ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪ ʘʨץʳʣʳ 

ʙʽʣʽʤ ʘʣʫʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ 

ʘʡץʳʥʜʘʣʜʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳץ ʨʝʩʫʨʩʪʘʨ ʜײʨʳʩ 

ʪʘשʜʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʥʝʛʽʟʜʝʣʜʽ. 

rנ ʣʳʤʠ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʝʙʠʝʪʪʝʨʜʽ, ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ 

ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘ 

ʦץʳʪʫʜʳש ʦץʫʰʳʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ, 

ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ ʜʘʤʳʪʫʜʘסʳ 

ʤʘשʳʟʳ ʘʡץʳʥʜʘʣʜʳ.  

ɿʝʨʪʪʝʫʜʽש ʘʡϨʳʥʜʘʫʰʳ ʵʢʩʧʝʨʠʤʝʥʪʽ ʙʘʨʳʩʳʥʜʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʪʠʽʤʜʽ 

ʦץʳʪʫ װʰʽʥ ʢʝʣʝʩʽ ײʡʳʤʜʘʩʪʳʨʫ ץʘסʠʜʘʣʘʨʳ ʩʘץʪʘʣʫʳ ץʘʞʝʪ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ: 

ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ץʳʟʳץʪʳ ᴅʨʽ 

 ʘʨʳ ʞᴅʥʝסʳʪʫʜʘ ʢᴇʨʥʝʢʽʣʽʛʽ ʞʦץʥʳʥ ʽʨʽʢʪʝʫ; ʦײʫ ʤʘʟʤץʦʣʞʝʪʽʤʜʽ ʦץ

ʧʘʡʜʘʣʘʥʫסʘ ʳסשʘʡʣʳ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳʥ ץʦʣʜʘʥʫ; ʢװʨʜʝʣʽ 

ʩʠʥʪʘʢʩʠʩʪʽʢ ײץʨʳʣʳʤʜʘʨʜʳ ץʘʞʝʪ ʝʪʧʝʡʪʽʥ ʚʠʟʫʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ 

 ᴅʨʝʢʝʪʽ ʤʝʥ ʙʽʨʣʝʩʢʝʥ ץʧʨʘʢʪʠʢʘʣʳ שʫʰʳʣʘʨʜʳץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ; ʦײץ

ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽʥ ʝʥʛʽʟʫ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʞʘʩ ʞᴅʥʝ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ʝʩʢʝʨʽʣʝʪʽʥ 

ʤʘשʳʟʜʳ ʝʨʝʢʰʝʣʽʢʪʝʨ ʘʡץʳʥʜʘʣʜʳ: ʢᴇʨʥʝʢʽ-ᴅʨʝʢʝʪʪʽʢ ʦʡʣʘʫʜʳש ʙʘʩʳʤʜʳסʳ; 

ʟʝʡʽʥʥʽש ʪײʨʘץʩʳʟʜʳסʳ; ʧʨʘʢʪʠʢʘʣʳץ ᴅʨʝʢʝʪ ʘʨץʳʣʳ ʙʽʣʽʤʜʽ ʪʠʽʤʜʽ ʤʝשʛʝʨʫʽ;  

ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʞʦסʘʨʳ ʙʦʣʫʳ. 

ʆʩʳ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ 

ʢᴇʨʥʝʢʽʣʽʢʢʝ, ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽ ʘʥʳץʪʘʣʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʪʘʨʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʘʣʜʘʥʜʳ. ɿʝʨʪʪʝʫ 
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ʙʘʨʳʩʳʥʜʘ ʨʦʙʦʪʪʘʨʜʳ ʤʦʜʝʣʴʜʝʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳש ʦץʫʰʳʣʘʨʜʳש 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ᴅʨʝʢʝʪʪʝʨʽʥ ʞᴅʥʝ ʦץʫ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ ʞᴅʥʝ 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʤʘץʩʘʪʳʥʜʘ çʈʦʙʦ-ɹʘʣʜʳʨסʘʥè ʮʠʬʨʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʩʘʡʪʳ ᴅʟʽʨʣʝʥʜʽ. ʉʘʡʪ ײץʨʳʣʳʤʳʥʜʘ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ, 

ʙʝʡʥʝʩʘʙʘץʪʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨ, ʧʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩʪʘʨ ʞᴅʥʝ ᴇʟʽʥʜʽʢ 

ʦʨʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ ץʘʤʪʳʣʜʳ. ʉʘʡʪʪʳ ʦץʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ 

 .ʤʢʽʥʜʽʢʪʝʨʽ ʥʝʛʽʟʜʝʣʜʽװᴅʜʽʩʪʝʤʝʣʽʢ ʤ שʦʣʜʘʥʫʜʳץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʩʽ 

ᴅʟʽʨʣʝʥʽʧ, ʦʥʳ ʦץʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳ ײʩʳʥʳʣʜʳ.  

ᴄʜʽʩʪʝʤʝʜʝ: ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘ ʦץʳʪʫ;  ʧʨʘʢʪʠʢʘʣʳץ 

ʞᴅʥʝ ʞʦʙʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ץʦʣʜʘʥʫ; ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨ ʥʝʛʽʟʽʥʜʝ ʦץʫ 

ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫ; ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʥʰʝ ʽʟʜʝʥʫ ᴅʨʝʢʝʪʽʥ ץʦʣʜʘʫ ʩʠʷץʪʳ 

ʙʘסʳʪʪʘʨ ʙʘʩʰʳʣʳץץʘ ʘʣʳʥʜʳ. 

ɹʘץʳʣʘʫ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʢʝʟʝשʽʥʜʝ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʦʧ ʦץʫʰʳʣʘʨʳʥʳש ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳ ʤʝʥ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

ʜʘסʜʳʣʘʨʳʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪץʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ʅᴅʪʠʞʝʣʝʨ ʩʝʥʽʤʜʽʣʽʛʽ (ɢ
2
) 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪײʨסʳʜʘ ʤᴅʥʜʽ ʝʢʝʥʽ ʜᴅʣʝʣʜʝʥʜʽ.  

ɾװʨʛʽʟʽʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʩʽʥʜʝ ײʩʳʥʳʣסʘʥ 

ᴅʜʽʩʪʝʤʝʥʽש ʪʠʽʤʜʽʣʽʛʽ ʜᴅʣʝʣʜʝʥʜʽ. ʕʢʩʧʝʨʠʤʝʥʪ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫ ʜʝשʛʝʡʽʥʽש, ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש, ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʳʧ ʞײʤʳʩ ʞʘʩʘʫ ץʘʙʽʣʝʪʽʥʽש ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ᴅʨʝʢʝʪʢʝ 

 ᴇʟ ʙʝʪʽʥʰʝ ʰʝʰʽʤ שʫʰʳʣʘʨʜʳץʘʣʜʳ. ʆץʘʥʳ ʙʘʡץʘʨʪ שʳʥʳסʫʰʳʣʳסʳʟʳץ

 ʘʨʘʧʘʡʳʤ ʧʨʦʛʨʘʤʤʘʣʘʫ ᴅʨʝʢʝʪʪʝʨʽʥץ ʨʘʩʪʳʨʫ ʞᴅʥʝײץ ʘʙʳʣʜʘʫ, ʤʦʜʝʣʴץ

ʦʨʳʥʜʘʫ ʜʘסʜʳʣʘʨʳ ץʘʣʳʧʪʘʩץʘʥʳ ʘʥʳץʪʘʣʜʳ. 

ɾʠʥʘץʪʘʣסʘʥ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʥᴅʪʠʞʝʣʝʨʽʥ 

 ʫʰʳʣʘʨʳʥʘ ʨʦʙʦʪʦʪʝʭʥʠʢʘʥʳץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץ

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫ ʦʣʘʨʜʳש ʮʠʬʨʣʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥ, 

ʘʣʛʦʨʠʪʤʜʽʢ ʦʡʣʘʫʳʥ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʪʠʽʤʜʽ ʳץʧʘʣ ʝʪʝʪʽʥʽ ʜᴅʣʝʣʜʝʥʜʽ. ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʘ ץʦʣ 

ʞʝʪʢʽʟʽʣʽʧ, ץʦʡʳʣסʘʥ ʤʽʥʜʝʪʪʝʨ ʦʨʳʥʜʘʣʜʳ, ײʩʳʥʳʣסʘʥ סʳʣʳʤʠ ʙʦʣʞʘʤ ᴇʟ 

ʜᴅʣʝʣʽʥ ʪʘʧʪʳ. 

ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʘ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ, ץʦʡʳʣסʘʥ ʤʽʥʜʝʪʪʝʨ ʪʦʣʳץ ʦʨʳʥʜʘʣʜʳ 

ʞᴅʥʝ ײʩʳʥʳʣסʘʥ סʳʣʳʤʠ ʙʦʣʞʘʤ ᴇʟ ʜᴅʣʝʣʽʥ ʪʘʧʪʳ. ʈʦʙʦʪʦʪʝʭʥʠʢʘʥʳ ʦץʳʪʫʜʘ 

ʮʠʬʨʣʳײץ ץʨʘʣʜʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש 

ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʜʘʤʫʳʥʘ ʦש ᴅʩʝʨ ʝʪʝʪʽʥʽ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ 

ʨʘʩʪʘʣʜʳ. 
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ʇɸʁɼɸʃɸʅʓʃנɸʅ ᴄɼɽɹʀɽʊʊɽʈ ʊɯɿɯʄɯ 
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ʈʝʩʧʫʙʣʠʢʘʩʳʥʳ2007 ש ʞʳʣסʳ 27 ʰʽʣʜʝʜʝʛʽ ˉ 319-III ɿʘשʳ. - ɸʩʪʘʥʘ, 2007. 
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