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3 

 

 פʇɸʈɸʊʊʓפʓ ɸנʓ ɹɯʃɯʄ ɹɽʈʋ ʉɸʃɸʉʓʅɼɸנɸɿɯʈɻɯ ɿɸʄɸʅפ

ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ ʇɸʁɼɸʃɸʅʋ ʄᴄʉɽʃɽʃɽʈɯ ʄɽʅ ɹʆʃɸʐɸנʓ 
 

ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ 

ʊɽʍʅʆʃʆɻʀʁ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

 

ɾʆנɸʈʓ ʆפʋ ʆʈʓʅɼɸʈʓʅɼɸ ʇʉʀʍʆʃʆɻʀʗ ʇᴄʅɼɽʈɯʅ ʆפʓʊʋɼɸ 

ɸפʇɸʈɸʊʊʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ ʇɸʁɼɸʃɸʅʋ ɽʈɽʂʐɽʃɯʂʊɽʈɯ 

 

ʄ.ɸ.ɸʤʠʨʙʝʢʦʚʘ, ʘסʘ ʦץʳʪʫʰʳ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ʧʩʠʭʦʣʦʛʠʷʥʳ ʦץʳʪʫʜʳש ʥᴅʪʠʞʝʣʽ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʪװʨʣʝʨʽ 

ʞᴅʥʝ ʦʣʘʨʜʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ ᴅʜʽʩʪʝʤʝʣʽʢ ײʩʳʥʳʩʪʘʨ ʙʝʨʽʣʝʜʽ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ 

ʩʨʝʜʩʪʚʦ ʚ ʦʙʫʯʝʥʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ. ʇʨʠʚʝʜʝʥʳ ʚʠʜʳ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ, ʩʪʫʜʝʥʪʪʝʨ, ʦץʫ ʽʩ-ᴅʨʝʢʝʪ, ʙʽʣʽʤ ʙʝʨʫ, 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʧᴅʥʜʝʨ 

 

 ʘשʘ ᴅʣʝʤʜʝʛʽ ʞʘשçɾʘ שʳʰ ʧʨʝʟʠʜʝʥʪʽ, ɽʣʙʘʩʳʥʳסשײʪ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ʘשʞʘ שʧʘʨʘʪʪʳ ʪʘʨʘʪʫʜʳץʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʘ ץʧʘʨʘʪʪʳץʩʪʘʥè ʘʪʪʳ ʞʦʣʜʘʫʳʥʜʘ çɸץʘʟʘפ

ʥʳʩʘʥʜʘʨʳʥʘ ʙʘסʳʪʪʘʣסʘʥ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʳʪʪʘʨʳʥ ײץʨʫ ʤʽʥʜʝʪʽ ʜʝ 

ʘʣʜʳʤʳʟʜʘ ʪײʨè ʜʝʣʽʥʛʝʥ, ʩʦʥʜʘʡ-ʘץ çʆʥʣʘʡʥ ʪᴅʩʽʣʽʥʝ ʦץʳʪʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʜʘʤʳʪʳʧ, ʝʣʽʤʽʟʜʝ ʦץʫ 

ʪʝʣʝʜʠʜʘʨʳʥ ײץʨʫ ץʘʞʝʪè - [1] ʜʝʧ ʘʪʘʧ ʢᴇʨʩʝʪʢʝʥ. ɹװʢʽʣᴅʣʝʤʜʽʢ ʜʝשʛʝʡʜʝ ʙʝʣʝש ʘʣʳʧ ʦʪʳʨסʘʥ 

 ʘʞʝʪʪʽʣʽʛʽ ʪʽʧʪʝʥ ʘʨʪʳʧ ʦʪʳʨ. ɹʽʣʽʤ ʙʝʨʫץ שʽʥʜʝ ʦʩʳ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʥʽשʘʟʽʨʛʽ ʧʘʥʜʝʤʠʷ ʢʝʟʝץ

ʦʰʘץʪʘʨʳʥʳש ʙʘʨʣʳסʳ ʜʝʨʣʽʢ ï ʤʝʢʪʝʧʪʝʥ ʙʘʩʪʘʧ, ɾʆʆ-ʥʘ ʜʝʡʽʥ ʦʥʣʘʡʥ ʞװʡʝʜʝ ʦץʳʪʫסʘ 

ʢᴇʰʫʛʝ ʤᴅʞʙװʨ ʙʦʣʜʳ. ʆʩʳ ʦʨʘʡʜʘ ץʘʟʽʨʛʽ ʪʘשʜʘ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʞʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪʝʭʥʦʣʦʛʠʷסʘ ʥʝʛʽʟʜʝʣʫʽ ʤʝʥ ʘץʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨʜʳש ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽʥʽש 

ʘʡʰʳץʪʘʣʘ ʪװʩʫʽ ʘʡʪʧʘʩʘ ʜʘ ʪװʩʽʥʽʢʪʽ ʞʘʡʪ.  

ʍʍɯ סʘʩʳʨ, ʙײʣ ï ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʜᴅʫʽʨʽ, ʙʽʟ ʘץʧʘʨʘʪʪʘʨʜʳװ שʟʜʽʢʩʽʟ  ʘסʳʥʳ ʢʝשʽʩʪʽʛʽʥʜʝ 

ᴇʤʽʨ ʩװʨʽʧ ʦʪʳʨʤʳʟ. ɸץʧʘʨʘʪʪʳץ ץʦסʘʤ ᴇʟ ʘʟʘʤʘʪʪʘʨʳʥʳש ᴇʟ ʙʝʪʽʥʰʝ, ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪ ʝʪʫʛʝ, 

ʰʝʰʽʤ ץʘʙʳʣʜʘʫסʘ, ᴇʤʽʨʜʽש ᴇʟʛʝʨʤʝʣʽ ʞʘסʜʘʡʣʘʨʳʥʘ ʠʢʝʤʜʽ ʪװʨʜʝ ʙʝʡʽʤʜʝʣʫʛʝ ץʘʙʽʣʝʪʪʽ 

ʙʦʣʫʳʥʘ ʤװʜʜʝʣʽ. ɼʝʤʝʢ, ʦץʫ-ʪᴅʨʙʠʝ װʨʜʽʩʽʥʜʝ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ʟʘʤʘʥ ʪʘʣʘʙʳʥʘʥ ʪʫʳʥʜʘʧ ʦʪʳʨ. ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʜʘʤʳʪʫ ʙʽʣʽʤ 

ʙʝʨʫ ʩʘʷʩʘʪʳʥʳש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʜʳ. 

 ʘ ʪʝʨʤʠʥʘʣסʘʣʳʤ ɺ.ʄ.ɻʣʫʰʢʦʚ: ʕɽʄ ʞʝʣʽʣʝʨʽ ʤʝʥ ʦʣʘʨס ʪʳץʘʩʳʨ ʦʨʪʘʩʳʥʜʘ ʘʪʘס 20

ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩʫ ʞװʡʝʣʝʨʽʥʽש ʜʘʤʫʳ ʢʝʣʝʩʽ סʘʩʳʨ ʙʘʩʳʥʜʘ ʪʝʭʥʠʢʘʣʳץ ʞʘסʳʥʘʥ ʞʝʪʽʣʛʝʥ 

ʝʣʜʝʨʜʝ ʠʥʬʦʨʤʘʮʠʷʥʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ, ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ, סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ, ʵʢʦʥʦʤʠʢʘʣʳץ, 

ʩʘʷʩʠ-ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʣʽʤʝʪʪʝʨ ץʘסʘʟʩʳʟ ʢװʡʜʝ ï çʕɽʄ ʞʘʜʳʥʜʘ ʩʘʘץʪʘʣʘʜʳ. ʉʦʥʳש ʩʘʣʜʘʨʳʥʘʥ 

 ʠץʳ ʦסʘʩʳʨ ʙʘʩʳʥʜʘס ʘʩʳʨ ʙʘʩʳʥʜʘ ʦʩʳʥʜʘʡ ʠʥʬʦʨʤʘʮʠʷʥʳ ʧʘʡʜʘʣʘʥʘ ʘʣʤʘʡʪʳʥ ʘʜʘʤ 20ס 21

ʜʘ ʞʘʟʘ ʜʘ ʘʣʤʘʡʪʳʥ ʞʘʥסʘ ץײʩʘʩ ʙʦʣʘʜʳ...è, - ʜʝʛʝʥ ʙʦʣʘʪʳʥ. 

ɸץʧʘʨʘʪʪʘʥʜʳʨʫ ʪʝʭʜʥʦʣʦʛʠʷʩʳʥʳש ʜʘʤʫʳ ʢʝʟʝשʽʥʜʝ ʦʩʳ ʟʘʤʘʥסʘ ʩʘʡ ʙʽʣʽʤʜʽ, ᴅʨʽ ʙʽʣʽʢʪʽ 

ʢᴅʩʽʙʠ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ ʦץʳʪʫʰʳʥʳש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ çפʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʞʘʩʪʘʨסʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳ 

ᴅʣʝʤʜʽʢʩʪʘʥʜʘʨʪץʘ ʩʘʡ ʤװʜʜʝʣʽ ʞʘשʘ ʙʽʣʽʤ  ʙʝʨʫ ᴇʪʝ ץʘʞʝʪè ʜʝʧ ʘʪʘʧ ʢᴇʨʩʝʪʢʝʥ. 

 ʙʘʩʪʳ- ʤʽʥʜʝʪʽ שʡʝʩʽʥʽװʳʥʜʘ çɹʽʣʽʤ ʙʝʨʫ ʞשɹʽʣʽʤ ʪʫʨʘʣʳ ʟʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ʪʘʨ ʤʝʥ ʧʨʘʢʪʠʢʘ ʞʝʪʽʩʪʽʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʞʝʢʝ ʘʜʘʤʜʳץʥʜʳʣʳײץ ץʞᴅʥʝ ʘʟʘʤʘʪʪʳ ץʣʪʪʳײ

 ,ʜʘʡʣʘʨ ʞʘʩʘʫסʘʞʝʪʪʽ ʞʘץ ʰʽʥװ ʘʥ ʙʽʣʽʤ ʘʣʫסʳʪʪʘʣסʘ ʙʘסʜʘʫשʘ ʞᴅʥʝ ʢᴅʩʽʙʠ ʰʳסʘʣʳʧʪʘʩʪʳʨʫץ

ʦץʳʪʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ, ʭʘʣʳץʘʨʘʣʳס ץʘʣʘʤʜʳץ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʝʣʽʛʝ ʰʳסʫ ʜʝʣʽʥʛʝʥè [2]. 



4 

 

çɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ɸʂʊè סײʳʤʳ çʦץʳʪʫʜʳש ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳè, çץʘʟʽʨʛʽ 

ʘץʧʘʨʘʪʪʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳè, çʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳè ʞᴅʥʝ ʪ.ʙ., 

ʪʽʨʢʝʩʪʝʨʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ. ɸץʧʘʨʘʪʪʳץïʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʵʣʝʢʪʨʦʥʜʳץ 

ʝʩʝʧʪʝʫʽʰ ʪʝʭʥʠʢʘʩʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ, ʦץʫ ʙʘʨʳʩʳʥʜʘ ʢʦʤʧʴʶʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫסʘ, 

ʤʦʜʝʣʴʜʝʫʛʝ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʳ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳ ץʦʣʜʘʥʫסʘ, ʠʥʪʝʨʥʝʪʪʝ ʞײʤʳʩ 

ʽʩʪʝʫʛʝ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʝʜʽ. 

ʉʦʥʳʤʝʥ , ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʳʧ, ʩʘʙʘץʪʳ ײʪʳʤʜʳ ʞװʨʛʽʟʫ ʦץʳʪʫʰʳʜʘʥ 

ʪʝʨʝש ʙʽʣʽʤʜʽʣʽʢʪʽ, ʦץʫ װʨʜʽʩʽʥ ʰʝʙʝʨʣʽʢʧʝʥ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʄײʥʜʘʡ ʩʘʙʘץ 

ʤʘʪʝʨʠʘʣʜʘʨʳ ᴅʨ ʘʣʫʘʥ סʳʣʳʤʜʘסʳ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʦץʫʰʳʣʘʨʜʳש ʟʝʨʜʝʣʝʫʽʥʝ,ʦʣʘʨʜʳש 

ʙʽʣʽʤʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʘʨʳʰʪʘʧ ʞʝʪʽʣʫʽʤʝʥ ʞᴅʥʝ ʞʘʧʧʘʡץ שʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʧʘʨʘʪʪʳץᴇʤʽʨʽ ʘ שʘʟʽʨʛʽ ʘʜʘʤʥʳפ 

ʪʘʨʘʣʫʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ, ʙײʣ ʘʜʘʤ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʢᴇʧʪʝʛʝʥ ʩʬʝʨʘʣʘʨʳʥ ץʘʤʪʳʧ, 

ʛʫʤʘʥʠʪʘʨʣʳץ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧᴅʥʜʝʨ ʩʬʝʨʘʩʳʥʘ ʜʘ ʢʝשʽʥʝʥ ʝʥʽʧ 

ʢʝʣʝʜʽ.  פʘʟʽʨʛʽ ʪʘשʜʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʦץʳʪʫʜʳש ʢᴇʥʝʨʛʝʥ ᴅʜʽʩʪʝʨʽʤʝʥ ʰʝʰʝ 

ʦʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫʜʽש ʞʘשʘ ʩʘʧʘʩʳʥʘ ץʦʣ ʞʝʪʢʽʟʫ ʤװʤʢʽʥ ʝʤʝʩʪʽʛʽ ʘʡץʳʥ. ɹʘʩץʘ ʩʪʨʘʪʝʛʠʷʣʘʨ 

ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʘʣʘʧ ʝʪʽʣʝʜʽ. פʘʟʽʨʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʙʘʡ ʤװʤʢʽʥ ʝʤʝʩ. ɹײʣ ʞʘשʘ ᴇʤʽʨ ʞʘסʜʘʡʣʘʨʳʤʝʥ ï 

ʘץʧʘʨʘʪʪʘʨ ʢᴇʣʝʤʽʥʽש ʘʨʪʫʳʤʝʥ, ʢʦʤʤʫʥʠʢʘʙʝʣʴʜʽʢʧʝʥ, ץʦסʘʤʥʳש ʜʘʤʫʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ.  ʉʦʣ 

ʩʝʙʝʧʪʽ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧʝʜʘʛʦʛʪʳש ʢᴅʩʽʙʠ ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ. [4]. 

ʇʝʜʘʛʦʛʠʢʘʜʘ ɸʊ-ʥʳ ץʦʣʜʘʥʫʃ.ʉ.ɺʳʛʦʪʩʢʠʡ, ʇ.ʗ.ɻʘʣʴʧʝʨʠʥ, ʉ.ʃ.ʈʫʙʠʥʰʪʝʡʥ, ʖ.ʂ.ɹʘʙʘʥʩʢʠʡ, 

ʅ.ʌ.ʊʘʣʳʟʠʥʘʥʳש, ʪ.ʙ. ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞᴅʥʝ ᴅʜʽʩʥʘʤʘʣʳץ ʪʝʦʨʠʷʣʘʨʳʥʘ 

ʥʝʛʽʟʜʝʣʝʜʽ. ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ 

ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʟʝʨʪʪʝʫʣʝʨ  ɸʊ-ʜʳ ץʦʣʜʘʥʫʜʳש ʩᴇʡʣʝʫʜʽ, ʠʥʪʝʣʣʝʢʪʽʥʽ ʞᴅʥʝ ʞʘʣʧʳ, 

ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʪײʣסʘʩʳʥ ʜʘʤʳʪʫʜʘסʳ ʤװʤʢʽʥʜʽʛʽ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʩʝʥʽʤʜʽ ʪװʨʜʝ ʜᴅʣʝʣʜʝʧ ʦʪʳʨ 

(ʀ.ɻ. ɿʘʭʘʨʦʚʘ, ɺ.ɻ. ɹʝʩʧʘʣʴʢʦ, ʉ. ʇʝʡʧʝʨʪ, ɻ. ʂ. ʉʝʣʝʚʢʦ ʠ ʜʨ.), ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʢʦʤʧʴʶʪʝʨʜʽ 

 ʘʩʧʝʢʪʽʣʝʨʽʥ (ɽ.ʀ. ɺʠʰʪʳʥʝʮʢʠʡ, ɸ.ʆ. ʂʨʠʚʦʰʝʝʚ, ɽ. ʉ. ʇʦʣʘʪ ץʧʩʠʭʦʣʦʛʠʷʣʳ שʦʣʜʘʥʫʜʳץ

ʞᴅʥʝ ʪ.ʙ.); ɸʊ-ʜʳש ʛʫʤʘʥʠʪʘʨʣʳץ ʦץʳʪʫ ʞװʡʝʩʽʥʜʝʛʽ ʨᴇʣʽ ʤʝʥ ʦʨʥʳʥ ץʘʨʘʩʪʳʨʫʜʘ (ɹ.ʉ. 

ɻʝʨʰʫʥʩʢʠʡ, ʀ.ɻ.ɿʘʭʘʨʦʚʘ, ʪ.ʙ.). פʘʟʘץʩʪʘʥʜʘ ʙײʣ ʤᴅʩʝʣʝʥʽɹ.ɹ. ɹʘʡʤʫʭʘʥʦʚ, ɾ.ɸ. ʂʘʨʘʝʚʘ, ɹ.ʂ. 

ʊʫʣʴʙʘʩʦʚʘ, ɺ.ʄ. ɻʣʫʰʢʦʚ ʞᴅʥʝ ʪ.ʙ. סʘʣʳʤʜʘʨ ץʘʨʘʩʪʳʨסʘʥ. ɽʩʝʧʪʝʫ ʪʝʭʥʠʢʘʣʘʨʳʥʳש ʪʝʟ 

ʜʘʤʫʳ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʢʝשʝʶʽ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʙʘʨʣʳץ ʢʝʟʝשʜʝʨʽʥʜʝ: 

ʜᴅʨʽʩʪʝʨʜʝ, ʧʨʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʩʘʙʘץʪʘʨʜʘ, ᴇʟʽʥʜʽʢ ʞײʤʳʩʪʘʨʜʘ ʞᴅʥʝ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥ ʙʘץʳʣʘʫ ʤʝʥ ᴇʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫʜʘ ʢʦʤʧʴʶʪʝʨʜʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3].  

ɹʽʣʽʤ ʙʝʨʫʜʝ ɸʂʊ-ʥʳ ץʦʣʜʘʥʫʜʳש ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘʥʳש 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ץʦʣʜʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽ.ɸ.ɺʦʣʢʦʚʘʥʳש ʝשʙʝʛʽʥʜʝ çɸʂʊ 

ʤᴅʣʽʤʝʪʪʝʨʽ ï ײץʨʘʣʜʘʨ ʢᴇʨʥʝʢʽʣʽʢʪʽ ʢװʰʝʡʪʫ ʤʝʥ ʘץʧʘʨʘʪʪʳ ʤʝשʛʝʨʫʜʽש ʣʦʛʠʢʘʣʳץ ʞᴅʥʝ 

ʙʝʡʥʝʣʽʢ ʪᴅʩʽʣʜʝʨʽʥ װʡʣʝʩʪʽʨʫ ʝʩʝʙʽʥʝʥ ʦץʳʪʫ ʧʨʦʮʝʩʽʥ ʙʝʣʩʝʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʠʥʪʝʨʘʢʪʠʚʪʽʣʽʛʽ ʦץʳʪʫʜʳש ʪײʣסʘסʘ ʙʘסʜʘʨʣʘʥסʘʥ 

ʤʦʜʝʣʴʜʝʨʽʥ ʽʩʢʝ ʘʩʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʘʜʳ. ʄʫʣʴʪʠʤʝʜʠʷ סײʳʤʳ ʙʽʨ ʞʘסʳʥʘʥ, ᴅʨ ʪʝʢʪʽ 

ʘץʧʘʨʘʪʪʘʨʜʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ᴇשʜʝʫ ʞᴅʥʝ ײʩʳʥʫʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ, ʘʣ ʝʢʽʥʰʽ ʞʘסʳʥʘʥ, ʙʽʣʽʤ 

ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʥᴅʪʠʞʝʣʽʣʽʛʽʥʝ ʝʣʝʫʣʽ ʳץʧʘʣ ʝʪʝʪʽʥ ɸʂʊ ײץʨʘʣʜʘʨʳ ץʳʟʤʝʪʪʝʨʽʥʽש ʥʝʛʽʟʽʥʜʝ 

ʞʘʪʳʨè [4]. 

ɹʽʣʽʤ ʙʝʨʫʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ ʙʽʨץʘʪʘʨ ʬʘʢʪʦʨʣʘʨʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ɸʊ-ʥʳ ʙʽʣʽʤ ʙʝʨʫʛʝ ʝʥʛʽʟʫ ʙʽʣʽʤʜʝʨʜʽ ʞᴅʥʝ ʘʜʘʤʟʘʪʪʳש ʞʠʥʘץʪʘʣסʘʥ 

ʪᴅʞʽʨʠʙʝʩʽʥ ײʨʧʘץʪʘʥ ײʨʧʘץץʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʜʘʡ-ʘץ, ʙʽʨ ʘʜʘʤʥʘʥ ʝʢʽʥʰʽ ʘʜʘʤסʘ ʞʝʪʢʽʟʫʜʽ 

ʘʡʪʘʨʣʳץʪʘʡ ʪʝʟʜʝʪʝʜʽ. ɽʢʽʥʰʽʜʝʥ, ץʘʟʽʨʛʽ ɸʊ-ʣʘʨ ʦץʳʪʫ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʘ 

ʦʪʳʨʳʧ, ʘʜʘʤʥʳש ʙʦʣʳʧ ʞʘʪץʘʥ ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʘʡʪʘʨʣʳץʪʘʡ ʩᴅʪʪʽ 

ʙʝʡʽʤʜʝʣʫʽʥʝʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. תʰʽʥʰʽʜʝʥ, ʦʩʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫʛʝ ʙʝʣʩʝʥʜʽ ʞᴅʥʝ 

ʪʠʽʤʜʽ ʝʥʛʽʟʫ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ץʘʟʽʨʛʽ ץʦסʘʤ ʪʘʣʘʙʳʥʘ ʩʘʡ ʞʘשʘʨʪʫʜʳש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʽʨʛʽ ɸʊ-ʣʘʨ ʩʪʫʜʝʥʪʪʽש ʘץʧʘʨʘʪʪʳײץ ץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʝʥ 

ʜʘʤʳʪʫסʘ ץʦʩʳʤʰʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʝʜʽ. ʆʣʘʨʜʳ ץʦʣʜʘʥʫ ʵʬʬʝʢʪʽʩʽ ʧʝʜʘʛʦʛʪʳש ʢᴅʩʽʙʠ 

 ʳʟʘ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʤʝʥסʪʫ ץʞʘʡʣʳʣʳ ץʳʤʜʳ ʤʦʪʠʚʘʮʠʷ ʤʝʥ ʧʩʠʭʦʣʦʛʠʷʣʳסʟʳʨʝʪʪʽʣʽʛʽʥʝ, ʞʘײץ
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ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝ ʦʪʳʨʳʧ, ʩʦʥʜʘʡ-ʘץ, ʽʩ-ᴅʨʝʢʝʪ ʪװʨʣʝʨʽ ʤʝʥ ײץʨʘʣʜʘʨʳʥ 

ʪʘשʜʘʫסʘ ʝʨʢʽʥʜʽʢ ײʩʳʥʘ ʦʪʳʨʳʧ, ɸʊ-ʥʳ ʦץʳʪʫ ʞװʡʝʩʽʥʝ ʝʥʛʽʟʝ ʘʣʫ ʙʽʣʽʣʢʪʽʣʽʛʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ.ɸʊ-ʣʘʨ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫʜʘ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʦץʳʪʫʜʳש ʪʠʽʤʜʽ 

 ʦʡʣʘʫʳʥ ʙʝʣʩʝʥʜʽʨʫʛʝ, ʙʽʨʰʘʤʘ ᴇʥʽʤʜʽ שʘʪʘʨʳʥʘ ʞʘʪʘʜʳ, ᴇʡʪʢʝʥʽ, ʩʪʫʜʝʥʪʪʝʨʜʽץ שʨʘʣʜʘʨʳʥʳײץ

ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʩʪʫʜʝʥʪ ʧʝʥ ʦץʳʪʫʰʳʥʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʢװʰʝʡʪʝʜʽ. 

ʆʣʘʨʜʳ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʝʥʛʽʟʫ: - ʙʽʣʽʤ ʙʝʨʫ ʢʝשʽʩʪʽʛʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʘסʳʥʜʘʨʜʳ ʞװʡʝʣʝʫ ʤʝʥ 

ʠʥʪʝʛʨʘʮʠʷʣʘʫʜʳ; - ɸʊ-ʥʳ ʠʛʝʨʫ ʥʝʛʽʟʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʩʫʙʲʝʢʪʠʚʪʽ ʧʦʟʠʮʠʷʩʳʥ 

 ץʘʣʳסʣײʛʝʨʫʜʝʛʽ ʪשʟʳʨʝʪʪʽʣʽʢʪʝʨʜʽ ʤʝײץ ʞʘʣʧʳ ʞᴅʥʝ ʢᴅʩʽʙʠ שʘʣʳʧʪʘʩʪʳʨʫʜʳ; - ʩʪʫʜʝʥʪʪʽץ

ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʞʦʙʘʣʘʫ ʤʝʥ ʤʦʥʠʪʦʨʠʥʛ ʞʘʩʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ, ɸʊ-ʣʘʨʜʳ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫʜʘ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽ ʢװʤᴅʥ ʪʫסʳʟʙʘʡʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʳʪʫʜʘ ץʦʣʜʘʥʫ ʙʽʣʽʤ ʤʝʥ ʙʽʣʽʢʪʝʨʜʽ ʤʝשʛʝʨʫʜʽש ʠʥʜʠʚʠʜʫʘʣʜʳ ץʘʨץʳʥʳ 

ʝʩʢʝʨʽʣʛʝʥ ʞʘסʜʘʡʜʘ ʩʪʫʜʝʥʪʪʝʨʜʽש ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ ʙʘʩץʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʘʜʳ. ɸʊ-

ʣʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘʜʳ, ʦʣʘʨʜʳ ᴇʟ 

ʙʝʪʽʥʰʝ ʞʘשʘ ʙʽʣʽʤ ʘʣʫסʘ ʳʥʪʘʣʘʥʜʳʨʘʜʳ, ᴅʨ ʪװʨʣʽ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ װʡʨʝʪʝʜʽ.  

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʩʠʭʦʣʦʛʠʷ ʧᴅʥʜʝʨʽʥʜʝ ץʦʣʜʘʥʫ ʙʽʨץʘʪʘʨ ʤװʤʢʽʥʜʽʢʪʝʨʛʝ 

ʞʦʣ ʘʰʘʜʳ:  

1) ᴅʨ ʩʪʫʜʝʥʪʢʝ ᴇʟ ʦץʳʪʫ ʪʨʘʝʢʪʦʨʠʷʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʘʰʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʞװʡʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫ;  

2) ʦץʳʪʫ ʧʨʦʮʝʜʫʨʘʩʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʪװʨʣʝʥʜʽʨʝ ʦʪʳʨʳʧ, ʩʪʫʜʝʥʪʪʝʨʜʽש ʞװʡʝʣʽʢ 

ʦʡʣʘʫʳʥ ʜʘʤʳʪʫ;  

3) ʩʪʫʜʝʥʪʪʝʨʜʽש ʢʦʛʥʠʪʠʚʪʽ ʽʩ-ᴅʨʝʢʝʪʽʥ ʩʘʥʘʣʳ ץʘʣʳʧʪʘʩʪʳʨʫ;  

4) ɸʊ-ʥʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʽש ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʝʥ ץʘʟʽʨʛʽ ʪʘʥʳʤʜʳץ 

  .ʦʣʜʘʥʫץ ʛʽʥʫ ʥʠʝʪʽʥʜʝװʘ ʞסʨʘʣʜʘʨײץ

ʉʦʥʳʤʝʥ, ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫʜʘ ץʦʣʜʘʥʫ 

ʧᴅʥʜʽ ʦץʳʪʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ʥʳʩʘʥʜʘʨʜʳש ʤʘשʳʟʜʳ ʞʘץʪʘʨʳʥ ʪʠʽʩʪʽ 

ʜʝשʛʝʡʜʝ ץʘʡʪʘ ʞʘסשʳʨʪʫסʘ, ʟʝʨʪʪʝʣʝʪʽʥ ʦʙʲʝʢʪʽʣʝʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨʜʳש ʘʥʘײסʨʣʳʤ ʤʘשʳʟʜʳ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʣʜʳסשʳ ʦʨʳʥסʘ ʰʳסʘʨʫסʘ ʞʦʣ ʘʰʘʜʳ. ʇʩʠʭʦʣʦʛʠʷʣʳץ ʧᴅʥʜʝʨʜʝ ɸʊ-ʥʳ 

 ʤʳʩײʢʦʤʧʴʶʪʝʨʤʝʥ ʞ שʳ, ʩʪʫʜʝʥʪʪʽסʘʣʳשʳ ï ʽʩ-ᴅʨʝʢʝʪ ʞʘסʰʳʣʳץʙʘʩʪʳ ʘʨʪʳ שʦʣʜʘʥʫʜʳץ

ʽʩʪʝʫʛʝ ץʳʟʳסʫʰʳʣʳסʳ ʘʨץʳʣʳ ʦץʳʪʫʜʳ ʞʝʪʽʣʜʽʨʫ. ɸʊ-ʥʳ ʧʩʠʭʦʣʦʛʠʷʥʳ ʦץʳʪʫʜʘ ץʦʣʜʘʥʫ ï 

ʩʪʫʜʝʥʪʪʽש ʜʝʨʙʝʩ, ʙʝʣʩʝʥʜʽ ʞᴅʥʝ ʩʘʥʘʣʳ ʽʩ-ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʞʘשʘ, ץʳʟʳץʪʳ ᴅʨʽ 

ʥᴅʪʠʞʝʣʽ ᴅʜʽʩʽ.  

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 
1. ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚʪʳש çɾʘשʘ ᴅʣʝʤʜʝʛʽ ʞʘשʘ פʘʟʘץʩʪʘʥè ʞʦʣʜʘʫʳ, 2007ʞ. 

 ʳשçɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .2

3. ɹʘʡʤʫʤʘʥʦʚ ɹ., פʘʨʘʝʚ ɾ.ɼʠʜʘʢʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ//ɺʳʩʰʘʷ ʰʢʦʣʘ ʂʘʟʘʭʩʪʘʥʘ. ï 2000. ï ˉ6. ï ʉ.46 . 

4. ʄײʭʘʤʙʝʪʞʘʥʦʚʘ ʉ.ʊ., ʄʝʣʜʝʙʝʢʦʚʘ ʄ.ʊ. ʇʝʜʘʛʦʛʪʘʨʜʳש ʘץʧʘʨʘʪʪʳץ ï 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʙʦʡʳʥʰʘ ײץʟʳʨʣʳʣʳץʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ᴅʜʽʩʪʝʤʝʩʽ. ɸʣʤʘʪʳ: ɾʐʉ çɼʘʡʳʨ ɹʘʩʧʘè, 2010 ʞ. 
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ɹɯʃɯʄ ɹɽʈʋɼɽ ɸפʇɸʈɸʊʊʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ פʆʃɼɸʅʋɼʓר 

ɾʆʃɼɸʈʓ ɾᴄʅɽ ʄתʄʂɯʅɼɯʂʊɽʈɯ 

 

ʅ. ɸʟʠʨʙʘʝʚʘ, 5ɺ010900-ʄʘʪʝʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʧ.Ϥ.ʢ., ʘϤʘ ʦϨʳʪʫʰʳ ɸ.ϧ. ɹʝʢʙʦʣϤʘʥʦʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ɸץʧʘʨʪʪʳ ʞʠʥʘץʪʘʫ, ᴇשʜʝʫ ʞᴅʥʝ ʪʘʨʘʪʫ ʤᴅʩʝʣʝʩʽ ʘʜʘʤ ʜʘʤʫʥʳש ʙʘʨʣʳץ 

ʢʝʟʝשʜʝʨʽʥʜʝ ʞᴅʥʝ ʙʘʨʣʳץ ʽʩ-ᴅʨʝʢʝʪ ʩʘʣʘʣʘʨʳʥʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʦץʳʪʫ װʨʜʽʩʽʥʜʝ ʜʝ ʤʘשʳʟʜʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʘץʘʣʘʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳץ שʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʤװʤʢʽʝʥʜʽʢʪʝʨʽ 

 .ʘʥסʘʨʘʩʪʳʨʳʣץ

ɸʥʥʦʪʘʮʠʷ. ɿʘʜʘʯʘ ʥʘʢʦʧʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʩʪʦʷʣʘ ʧʝʨʝʜ 

ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʘץʧʘʨʪʪʘʥʜʳʨʫ, ʙʽʣʽʤ ʙʝʨʫ, ʪʝʭʥʦʣʦʛʠʷ, ʙʽʣʽʤʛʝʨ, ʠʥʪʝʨʥʝʪ, ʵʣʝʢʪʨʦʥʜʳ 

ʧʦʰʪʘ, ʙʘסʜʘʨʣʘʤʘ. 

 

 .ʪʘʣʘʜʳץʙʽʣʽʤʽʤʝʥ ʞᴅʥʝ ʤᴅʜʝʪʠʝʪʽʤʝʥ ʘʥʳ שʳʥʜʳ ʜʘʤʫʳ, ʢᴇʙʽʥʝ ʦʥʳץʘʨץ שʘʤʥʳסʦפ

ʉʦʥʜʳץʪʘʥ, ʙʽʟʜʽש ʦʡʳʤʳʟʰʘ, ʙʽʣʽʤ ʞװʡʝʩʽʥ ײץʨʫ, ץʦסʘʤʜʳ ʤʳʥʘ ʢװʥʜʝ ʜʘʤʳʧ ʦʪʳʨסʘʥ ᴅʣʝʤʛʝ 

ʜʘʡʳʥʜʘʫ - ʙװʛʽʥʛʽ ʢװʥʥʽש ʝש ʥʝʛʽʟʛʽ ʞᴅʥʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʩʽ. 

ɹʽʨʽʢʢʝʥ ײʣʪʪʘʨ ײʡʳʤʳʥʳש ʰʝʰʽʤʽʤʝʥ çʍʍɯ סʘʩʳʨ- ʘץʧʘʨʘʪʪʘʥʜʳʨʫ סʘʩʳʨʳè ʜʝʧ 

ʘʪʘʣʘʜʳ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʜʘ סʳʣʳʤʠ - ʪʝʭʥʠʢʘʣʳץ ʧʨʦʛʨʝʩʪʽש ʥʝʛʽʟʛʽ ʙʝʣʛʽʩʽ - ץʦסʘʤʜʳ 

ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʙʦʣʘʪʳʥ ʞʘשʘ ʢʝʟʝשʽʥʝ ʝʥʜʽ. פʦסʘʤʜʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ - ʵʢʦʥʦʤʠʢʘʥʳש, 

 ʙʽʨʽ. ʆʩʳ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝʛʽ ʙʘʩʪʳ שʥʝʛʽʟʛʽ ʰʘʨʪʪʘʨʳʥʳ שʜʘʤʫʳʥʳ שʤᴅʜʝʥʠʝʪʪʽ ,שʳʣʳʤʳʥʳס

ʨᴇʣ ʤʝʢʪʝʧʢʝ ʞװʢʪʝʣʝʜʽ [1].  

 ץʘʥ ʘʜʘʤ ï ʦʣ ʪʝʭʥʦʣʦʛʠʷ ʘʫʳʩʫʳʥʘ ʞᴅʥʝ ʥʘʨʳסʘʥסʦʨץ ʳʥʘʥסʜʘ ᴅʣʝʫʤʝʪʪʽʢ ʞʘשʘʟʽʨʛʽ ʪʘפ

ʪʘʣʘʙʳʥʘ ʩʘʡ ʪʝʨʝש ʙʽʣʽʤʜʽ, ᴅʨʽ ʞʘʥ - ʞʘץʪʳ ʘʜʘʤ. פʘʟʽʨʛʽ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש ʝʨʝʢʰʝʣʽʛʽ - ʪʝʢ 

ʙʽʣʽʤʤʝʥ ץʘʨʫʣʘʥʜʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫʜʳ ʜʘʤʳʪʘ ʦʪʳʨʳʧ, װʟʜʽʢʩʽʟ ᴇʟ ʙʝʪʽʥʰʝ 

ᴇʨʣʝʫʽʥʝ ץʘʞʝʪʪʽʣʽʢ ʪʫʜʳʨʫ. פʦʨʳʪʳʥʜʳʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ - ʘʜʘʤסʘ װʟʜʽʢʩʽʟ ʦץʫסʘ, ʙʽʣʽʤ ʘʣʫסʘ 

ʞʘʥ - ʞʘץʪʳ ʙʽʣʽʤ ץʳʟʤʝʪʽʥ ײʩʳʥʘʪʳʥ ᴅʣʫʤʝʪʪʽʢ ʠʥʩʪʠʪʫʪ ʙʦʣʫʳ ʢʝʨʝʢ. 

ɽʣʽʤʽʟʜʝ ʙʽʣʽʤ ʙʝʨʫʜʽש ʞʘשʘ ʞװʡʝʩʽ ʞʘʩʘʣʳʧ, ʦʥʳש ʤʘʟʤײʥʳʥʳש ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʫʽ, ʦʥʳש 

ʜװʥʠʝʞװʟʽʣʽʢ ʙʽʣʽʤ ʢʝשʝʩʪʽʛʽʥʝ ʝʥʫʽ ʙװʢʽʣ ʦץʫ - ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʛʝ, ʤסײʘʣʽʤʜʝʨ ʘʣʜʳʥʘ ʞʘשʘ 

ʪʘʣʘʧʪʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨ ץʦʡʳʧ ʦʪʳʨ. 

ɹײʜʘʥ ʰʳסʘʪʳʥʳ, ʍʍɯ סʘʩʳʨʜʳש ʘʣסʘʰץʳ ʞʳʣʜʘʨʳʥʳש ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ - çɹʽʣʽʤ 

ʙװʢʽʣ ᴇʤʽʨʽשʝè ץʘסʠʜʘʩʳʥʘʥ çɹʽʣʽʤ ʙװʢʽʣ ᴇʤʽʨ ʙʦʡʳʥʘè ץʘסʠʜʘʩʳʥʘ ᴇʪʝ ʘʣʘʪʳʥ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש 

  .ʨʳʣʳʤʜʘʨʳʥ ʽʟʜʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳײץ ץʡʳʤʜʳײ

ʆץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש ʞʦʣʜʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʦץʳʪʫʜʳש ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʝʥʛʽʟʫʜʽ ʘʪʘʧ ᴇʪʫʛʝ ʙʦʣʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʜװʥʠʝʞװʟʽʣʽʢ ʪᴅʞʽʨʙʠʝʩʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʜʘ.  

ɽʣʽʤʽʟʜʝ ʦʨʳʥ ʘʣʳʧ ʦʪʳʨסʘʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʘʭʫʘʣ, ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʞʘʣʧʳʣʘʤʘ ʩʠʧʘʪ ʙʝʨʫ 

ʥʝʛʽʟʽʥʜʝ ʙʘʡʳʪʫ, ʦץʳʪʫ ʪװʨʣʝʨʽ ʤʝʥ ײץʨʘʣʜʘʨʳʥ, ᴅʜʽʩʪʝʨ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽʥ ץʘʡʪʘ ʞʘʩʘץʪʘʫʜʳ 

 ʛʝʡʣʽשʘʨʳ ʜʝסʳʥʳ ʞʦץʘʨץ ʪʝʟ ᴇʩʫ שʧʨʦʛʨʝʩʪʽ ץʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳנ .ʩʽʥʽʢʪʽװʘʞʝʪ ʝʪʝʪʽʥʽ ʪץ

ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫʜʘ ʞʘשʘʰʘ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʽץ שʘʞʝʪʪʽʛʽʥ ʘʣסʘ ץʦʶʜʘ.  

ɹײʣ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʽש ʙʽʨʜʝʥ ʙʽʨ ʞʦʣʳ, ץʦסʘʤʥʳש ʙװʛʽʥʛʽ ʙʘʩʪʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ï 

ʦץʫ װʨʜʽʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʤʝʥ ʢʦʤʧʴʶʪʝʨʣʝʥʜʽʨʫʛʝ ᴅʢʝʣʽʧ ʦʪʳʨ. ʆץʳʪʫʜʘסʳ ʘץʧʘʨʘʪʪʳץ-

 ʘ, ʦʡסʰʝʰʽʤʜʝʨʽʥ ʪʘʙʫ שʧʨʦʙʣʝʤʘʣʘʨʜʳ ץʘʞʝʪʪʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʩʘ ץʘʪʳʥʘʩʪʳץ

ʝשʙʝʛʽʥ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʦץʫ װʨʜʽʩʽʥ ʪʠʽʤʜʽ ʙʘʩץʘʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʄʽʥʝ, ʩʦʥʜʳץʪʘʥ ץʘʟʽʨʛʽ ʢʝʟʜʝ פʘʟʘץʩʪʘʥʜʘ ץʦסʘʤʜʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫסʘ ʙʘʩʘ ʥʘʟʘʨ 

ʘʫʜʘʨʳʣʫʜʘ. 2007 ʞʳʣʳ ץʦסʘʤʜʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳץײץ שʳץʪʳץ ʥʝʛʽʟʽʥ ʘʥʳץʪʘʡʪʳʥ ʞᴅʥʝ ʜʝ 
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ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʘʨ ʤʝʥ ʞװʡʝʣʝʨʜʽ ץʦʨסʘʡʪʳʥ ʞᴅʥʝ ʦʣʘʨʜʳ ץʦʣʜʘʥסʘʥʜʘ ʪʫʳʥʜʘʡʪʳʥ 

ʘʨʘץʘʪʳʥʘʩʪʘʨʜʳ ʙʽʨ ʽʟʛʽʣʽʢʢʝ ʢʝʣʪʽʨʝʪʽʥ çɸץʧʘʨʘʪʪʘʥʜʳʨʫ ʪʫʨʘʣʳè ɿʘץ שʘʙʳʣʜʘʥʜʳ. ɽש ʙʽʨ 

ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝ 2007-2009 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʨʝʩʧʫʙʣʠʢʘ ʭʘʣץʳʥʳש ʘʨʘʩʳʥʜʘסʳ çʘץʧʘʨʘʪʪʳץ 

ʩʘʫʘʪʪʳʣʳץץʘè ʙʘסʳʪʪʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʙʘסʜʘʨʣʘʤʘ ʙʦʡʳʥʰʘ ʭʘʣʳץʪʳ 

çʘץʧʘʨʘʪʪʳץ ʩʘʫʘʪʪʳʣʳץץʘè װʡʨʝʪʫ װʰʽʥ ʝʣʽʤʽʟʜʝ ʢᴇʧʪʝʛʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʩʳʥʳʧʪʘʨ ʘʰʳʣʜʳ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ çʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨè סײʳʤʳ çʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨè 

ʪʝʨʤʠʥʽʤʝʥ ʘʣʤʘʪʳʨʳʣʫʜʘ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʘʜʘʤ ʽʩ-ᴅʨʝʢʝʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʘʨʣʳץ ʩʘʣʘʣʘʨʜʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʦʣʘʜʳ ʞᴅʥʝ ʦʥʳש ʤʘשʳʟʜʳʣʳסʳ ʙʘʨסʘʥ ʩʘʡʳʥ 

ʘʨʪʘ ʪװʩʫʜʝ. פʦסʘʤ ʪʘʣʘʧʪʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘשʘ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʪʘʩץʳʥʳ ʘʜʘʤʜʘʨסʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ײץʨʘʣʜʘʨʳʥ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ ʙʽʣʫ ץʘʞʝʪʪʽʛʽʥ ʪʫסʳʟʳʧ ʦʪʳʨ.  

çפʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʞʘʩʪʘʨסʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪץʘ ʩʘʡ 

ʤװʜʜʝʣʽ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ᴇʪʝ-ʤᴇʪʝ ץʘʞʝʪè, - ʜʝʧ ɽʣʙʘʩʳ ʘʪʘʧ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʞʘʩ ײʨʧʘץץʘ ʙʽʣʽʤ 

ʙʝʨʫ ʞʦʣʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫ װʨʜʽʩʽʥʜʝ ʦשʪʘʡʣʘʥʜʳʨʫ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫʜʳש ʤʘשʳʟʳ ʟʦʨ [2]. 

ʍʍɯ סʘʩʳʨʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʞʘʧʧʘʡ ʢʦʤʧʴʶʪʝʨʣʝʥʜʽʨʫ װʨʜʽʩʽ ʞװʨʽʧ ʞʘʪʳʨ. 

 שʜʘʨʳʥʳשʪʘʣʫ ʟʘץᴇʥʜʝʣʫ, ʞʝʪʢʽʟʽʣʫ, ʩʘ שʜʘʤʫʜʳ ץʧʘʨʘʪʪʳץʘʥ ʘץʘʤʜʘ ʙʦʣʳʧ ʞʘʪסʦץ ʘʟʽʨʛʽפ

ʥʝʛʽʟʽʥ סײʳʥʫ ʞᴅʥʝ ʜײʨʳʩ ʙʦʣʞʘʫ װʰʽʥ ʙʦʣʘʰʘץ ʤʘʤʘʥסʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʢʝשʽʥʝʥ 

ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʜʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫ, ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ 

 ʘʞʝʪʪʽʣʽʛʽʥץ ʘʤסʦפ .ʙʽʨʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ שʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽץ ʨʫײץ

 .ʰʽʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫ ʢᴇʟʜʝʣʽʧ ʦʪʳʨװ ʘʪʪʘʥʜʳʨʫסʘʥʘץ

ʆʣʘʨ:  

Á ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʢᴇʪʝʨʫ; 

Á ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʝ ץʦʩʳʣʫ; 

Á ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘ ʞᴅʥʝ ʪʝʣʝץʘʪʳʥʘʩʪʳ ʧʘʡʜʘʣʘʥʫ; 

Á ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ʙʘʩʳʣʳʤʜʘʨʳ ʤʝʥ ʵʣʝʢʪʨʦʥʜʳ ץʘʙʳץʰʘʣʘʨʜʳ ʜʘʷʨʣʘʫ ʞᴅʥʝ ץʦʣʜʘʥʫ; 

Á ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ײץʨʫ. 

ɹʽʣʽʤ ʙʝʨʫʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳש ʙʘʨʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ 

ʙʽʣʽʤʛʝʨʣʝʨʜʽש ᴇʟʽʥʝ ʞᴅʥʝ ᴇʟ ʙʽʣʽʤʽʥʝ ץʘʪʳʩʪʳ ʪʘʥʳʤʜʳץ ץʳʟʤʝʪʽʥ, ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʣʘʙʳʥ, 

ʙʝʣʩʝʥʜʽ ʙʘסʳʪʪʘʨʳʥ ʳʥʪʘʣʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʦץʫ װʨʜʽʩʽʥʝ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ 

ʦץʳʪʫʜʳש ʤʘʟʤײʥʳʥ, ʦʥʳ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʞᴅʥʝ ʦץʳʪʫ ᴅʜʽʩʽʥ ʞʝʪʽʣʜʽʨʝʜʽ. ʉʘʙʘץ ʢʝʟʽʥʜʝ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʙʽʣʽʤʛʝʨʜʽש ʬʠʟʠʦʣʦʛʠʷʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʽʧ 

ʞװʨʛʽʟʽʣʝʜʽ: ʙʽʣʽʤʛʝʨʜʽש ʝʩʽʥʜʝ ʝʩʪʽʛʝʥ ʤʘʪʝʨʠʘʣʜʳ1/4 ש ʙᴇʣʽʛʽ, ʢᴇʨʛʝʥʽʥʽ1/3 ש ʙᴇʣʽʛʽ, ʝʩʪʽʛʝʥʽʥʝʥ 

ʞᴅʥʝ ʢᴇʨʛʝʥʽʥʝʥ 1/2 ʙᴇʣʽʛʽ, ʘʣ ʙʽʣʽʤʛʝʨ ᴇʟʽ ʦץʫ װʨʜʽʩʽʥʝ ʙʝʣʩʝʥʜʽ ʘʨʘʣʘʩץʘʥ ʞʘסʜʘʡʜʘ ʙʝʨʽʣʛʝʥ 

ʤʘʪʝʨʠʘʣʜʳ3/4 ש ʙᴇʣʽʛʽ ʤʝשʛʝʨʽʣʝʜʽ. 

ɸץʧʘʨʘʪ ʙʝʨʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʦץʫ װʨʜʽʩʽʥʝ ʝʥʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʝ, 

ʪװʨʣʝʨʽʥʝ, ʤʘʟʤײʥʳʥʘ ᴇʟʛʝʨʽʩ ʝʥʝʜʽ. ʉʦʥʳʤʝʥ ʙʽʣʽʤʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʜʠʜʘʢʪʠʢʘʣʳװ ץʨʜʽʩʪʽש 

ʤᴅʥʜʽ ʞʘסʳ ï ʦץʳʪʫʰʳ ʤʝʥ ʙʽʣʽʤʛʝʨ ʽʩ-ᴅʨʝʢʝʪʽʥ ᴇʟʛʝʨʪʫʜʝ. ɹʽʣʽʤʛʝʨ ʘʣʫʘʥ ʪװʨʣʽ, ᴇʪʝ ʢᴇʧ 

ʘץʧʘʨʘʪʪʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʧ, ʦʣʘʨʜʳ ʙʽʨʽʢʪʽʨʽʧ, ʦʥʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʤʝשʛʝʨʽʧ, װʨʜʽʩʪʝʨʜʽ 

ʤʦʜʝʣʴʜʝʡʜʽ, ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥ ᴇʟ ʙʝʪʽʤʝʥ ʞʘʩʘʡʜʳ. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽש ʘʣסʘʰץʳ ʝʥʰʽʩʽ ᴅʨʠʥʝ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʘ 

ʪʠʝʩʽʣʽ ʙʦʣʘʜʳ, ʦסʘʥ ʤʳʩʘʣ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʙʝʨʫ. ɹײʣ ʞʘסʜʘʡʜʘ 

ʦץʳʪʫʰʳʣʘʨʜʳש ʢᴅʩʽʙʠ ʜʘʡʳʥʜʳסʳʥ ʘʨʪʪʳʨʤʘʡʳʥʰʘ ʥᴅʪʠʞʝʛʝ ʞʝʪʫ ʤװʤʢʽʥ ʙʦʣʤʘʡʜʳ.  

 ᴅʩʝʨʽ ʙʘʩʳʤ ʙʦʣʳʧ שʪʝʭʥʦʣʦʛʠʷʥʳ ץʘʪʳʥʘʩʪʳץ-ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʢʝʟʜʝ ʘʜʘʤ ᴇʤʽʨʽʥʝ ʘפ

ʦʪʳʨ. ʆץʳʪʫ װʨʜʽʩʽʥʜʝ ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ, ʞʘשʘ ʘץʧʘʨʘʪʪʘʨ ʘסʳʤʳʥ 

ʧʘʡʜʘʣʘʥʫ ʙʽʣʽʤʛʝʨʣʝʨʛʝ ʙʽʣʽʤ ʙʝʨʫʜʝ ʞᴅʥʝ ʪᴅʨʙʠʝʣʝʫʜʝ װʣʢʝʥ ᴅʩʝʨ ʝʪʝʜʽ. 

ᴄʨʙʽʨ ʙʽʣʽʤʛʝʨʜʽ ץʳʩץʘ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ʘץʧʘʨʘʪʪʳ ʽʟʜʝʫʛʝ, ʪʘʙʫסʘ, ץʘʙʳʣʜʘʫסʘ, 

ʤʝשʛʝʨʫʛʝ, ʘʣʳʥסʘʥ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫʛʝ ʞᴅʥʝ ץʘʞʝʪʪʽʣʽʛʽʥʝ ʧʘʡʜʘʣʘʥʘ ʘʣʫסʘ װʡʨʝʪʫ ץʘʞʝʪ. ʆʣ 

 ʪʝʭʥʦʣʦʛʠʷʥʳ ʙʽʨʛʝ ץʘʪʳʥʘʩʪʳץ-ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʘץ ʨʣʽ ᴅʜʽʩʪʝʨʽʤʝʥ ʙʽʨʛʝװʜᴅʩʪ שʳʪʫʜʳץʰʽʥ ʦװ

 .ʦʣʜʘʥʘ ʘʣʫ  ʢʝʨʝʢ ʙʦʣʘʜʳץ

ɹʦʣʘʰʘץ ʤʘʤʘʥʜʘʨ װʰʽʥ ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ ʤװʤʢʽʥʜʽʢʪʽ ʞװʡʝʣʽ, ʥᴅʪʠʞʝʣʽ 

 ʜʘʡʳʥʜʘסʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʞʘ ץʘʪʳʥʘʩʪʳץ-ץʧʘʨʘʪʪʳץʥʽ ʪʝʢ ʘװʛʽʥʛʽ ʢװʘʣʳʧʪʘʩʪʳʨʫ ʙץ



8 

 

 שʘʰʘʣʘʥʜʳʨʫʜʳשʡʝʩʽʥ ʞʘװʧʘʨʘʪʪʘʥʜʳʨʫ - ʦʣ ʙʽʣʽʤ ʞץʘ ,ץʘʰʘ ʘʡʪʩʘץʤʢʽʥ ʙʦʣʘʜʳ. ɹʘʩװʘʥʘ ʤס

ʤʘשʳʟʜʳ ʙʘסʳʪʳ. ɽʥʜʝʰʝ, ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʦץʫ װʨʜʽʩʽʥʜʝ ʜʝ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʞʝʪʫ 

ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫסʘ ʪᴅʫʝʣʜʽ ʜʝʩʝʢ ץʘʪʝʣʝʩʧʝʡʤʽʟ. 

 ,ʘʥסʳʪʪʘ ʜʘʤʳסʨʜʽʩʽ ʙʽʨʥʝʰʝ ʙʘװ ʧʘʨʘʪʪʘʥʜʳʨʫץʘʥ ʘסʘʤʪʳץ ʪʳץʘʤʜʳ ʞʘʥ-ʞʘסʦץ ʘʟʽʨʛʽפ

ʩʦʥʳש ʙʽʨʽ - ʙʽʣʽʤʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʣʽʤʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʪװʧʢʽ 

ʤʘץʩʘʪʳ ï ʙʦʣʘʰʘץ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤ ʤװʰʝʣʝʨʽʥʽש ʩʘʧʘʣʳ ʞʘשʘ ʤʦʜʝʣʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ [3]. 

ɹʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʜʘʷʨʣʘʡʪʳʥ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳ ʤʝʥ 

 ,ʘסʘʙʳʣʜʘʫץ ʧʘʨʘʪʪʳ ʽʟʜʝʫʛʝ ʞᴅʥʝץʦʣʜʘʥʫʜʘ, ʘץ ʤʢʽʥʜʽʢʪʝʨʽʥװʪʝʭʥʦʣʦʛʠʷ ʤ ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʘץ

ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ, ʢװʨʜʝʣʽ ʞʘסʜʘʡʣʘʨʜʘʥ ʰʳסʫʜʳש 

ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥ ʪʘʙʘ ʙʽʣʫʛʝ װʡʨʝʪʫʜʝ ʦשʪʘʡʣʳ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʣʫʳ ʢʝʨʝʢ. ʐʘʨʪʪʳ ʙʽʣʽʤ 

ʙʝʨʫʜʝʥ ʙʦʩʘʪʳʣסʘʥ ʦץʳʪʫʰʳ ʙʽʣʽʤ ʘʣʫʰʳʤʝʥ ʙʽʨʛʝ ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʬʦʨʤʘʩʳʥ ʪʘשʜʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ɹʽʣʽʤʛʝʨʣʝʨʜʽש ʞʝʢʝʣʝʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʪʘʣʘʧʪʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

 ץʩʘʙʘ ץʘʣʳʧʪʳ ʘʫʜʠʪʦʨʠʷʣʳץ ʜʘʡʜʘסʣ ʞʘײʜʘʡʳ ʞʘʩʘʣʘʜʳ. ɹסʞʘ שʫʜʳץʘʥʜʘʡ ʜʘ ʙʽʨ ʧᴅʥʜʽ ʦץ

ʢʝʟʽʥʜʝ ʜʝ ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʫʘץʳʪʪʳ װʥʝʤʜʝʫʛʝ, ʷסʥʠ 

ʤʘʟʤײʥʜʳ ʞײʤʳʩ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ, ʘʣ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʜʘʷʨʣʘʡʪʳʥ ʦץʫ ʦʨʥʳ װʰʽʥ ʞʘשʘ 

ʪʘʣʘʧʧʘʝʥ ʦץʳʪʫ ᴇʪʝ ʤʘשʳʟʜʳ.  

ɸץʧʘʨʘʪʪʘʥʜʳʨʫ ʞʘסʜʘʡʳʥʜʘ ʙʽʣʽʤʛʝʨʣʝʨ ʤʝשʛʝʨʫʛʝ ʪʠʽʩʪʽ ʙʽʣʽʤ, ʽʩʢʝʨʣʽʢ, ʜʘסʜʳʥʳש 

ʢᴇʣʝʤʽ ʢװʥʥʝʥ-ʢװʥʛʝ ʘʨʪʳʧ, ʤʘʟʤײʥʳ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. ɾʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʣʘʩʳʥʜʘ ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʙʽʣʽʤʥʽש ʩʘʧʘʩʳʥ 

ʘʨʪʪʳʨʫ, ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥ ʞʝʪʽʣʜʽʨʫ ʤʝʥ ʞʘשʘʣʘʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨʽʥ ʽʟʜʝʩʪʽʨʫ ʞײʤʳʩʪʘʨʳ 

ᴅʨʜʘʡʳʤ ʞװʨʛʽʟʽʣʫʜʝ. ʆʩʳסʘʥ ʦʨʘʡ, ʙʦʣʘʰʘץ ʤʘʤʘʥʜʘʨʜʳש ʘץʧʘʨʘʪʪʳץ ʩʘʫʘʪʪʳʣʳסʳʥ 

 ʙʽʨ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝ שʘʥ ʝסʨײʘʣʜʳʥʜʘ ʪ שʫ ʦʨʳʥʜʘʨʳʥʳץʘʣʳʧʪʘʩʪʳʨʳʧ, ʦʥʳ ʦʜʘʥ ᴅʨʽ ʜʘʤʳʪʫ ʦץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɸץʧʘʨʘʪ ʙʝʨʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʦץʫ װʨʜʽʩʽʥʝ ʝʥʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʝ, 

ʪװʨʣʝʨʽʥʝ, ʤʘʟʤײʥʳʥʘ ᴇʟʛʝʨʽʩ ʝʥʝʜʽ. ʉʦʥʳʤʝʥ ʙʽʣʽʤʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʜʠʜʘʢʪʠʢʘʣʳװ ץʨʜʽʩʪʽש 

ʤᴅʥʜʽ ʞʘסʳ ï ʦץʳʪʫʰʳ ʤʝʥ ʙʽʣʽʤʛʝʨʜʽש ʽʩ-ᴅʨʝʢʝʪʽʥ ᴇʟʛʝʨʪʫʜʝ. ɹʽʣʽʤʛʝʨ ʘʣʫʘʥ ʪװʨʣʽ, ᴇʪʝ ʢᴇʧ 

ʘץʧʘʨʘʪʪʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʧ, ʦʣʘʨʜʳ ʙʽʨʽʢʪʽʨʽʧ, ʦʥʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʤʝשʛʝʨʽʧ, װʨʜʽʩʪʝʨʜʽ 

ʤʦʜʝʣʴʜʝʡʜʽ, ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥ ᴇʟ ʙʝʪʽʤʝʥ ʞʘʩʘʡʜʳ. 

ɽʣʽʤʽʟʜʽש ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞװʡʝʩʽʥ ʘʨʳ ץʘʨʘʡ ʜʘʤʳʪʫ װʨʜʽʩʽʥ ʦץʳʧ װʡʨʝʥʫʜʽש ʘץʧʘʨʘʪʪʳץ 

ʨʝʩʫʨʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʙʽʣʽʤʜʽ ʞʝʪʽʣʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨʜʳ 

ʜʘʡʳʥʜʘʤʘʡ ʞװʟʝʛʝ ʘʩʳʨʫ ʤװʤʢʽʥ ʝʤʝʩ. ᴆʟ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ץʘʨʘʡ ʢʦʤʧʴʶʪʝʨ 

 ʨʜʝ ʧʘʡʜʘʣʘʥʫװʦʥʳ ʪʠʽʤʜʽ ʪ ץʳʥʘ ʘʡʥʘʣʜʳ, ʙʽʨʘסʢʝʨʝʢʪʽ ʞʘʙʜʳ שʝ שʳʪʫʜʳץʘʟʽʨʛʽ ʢʝʟʜʝ ʦץ

ʞʦʣʜʘʨʳʥʳש ᴅʣʽ ʘʰʳʣʤʘסʘʥ ʪᴅʩʽʣʜʝʨʽ, ʢװʥʜʝʣʽʢʪʽ ʩʘʙʘץʪʘʨסʘ ץʦʣʜʘʥʫ װʰʽʥ ᴅʣʽ ʜʝ ʘʡץʳʥʜʘʣʘʪʳʥ 

ʞʘץʪʘʨʳ ʢᴇʧ ʝʢʝʥʽ ʙʽʟʛʝ ʙʝʣʛʽʣʽ. ʉʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫ 

 .ʙʽʨʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ שʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽץ

ʆץʫ ʞװʡʝʩʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʞʘʣʧʳ ץʦʣʜʘʥʫʜʳש ʤʘʟʤײʥʳʥʘʥ ʛᴇʨʽ ʦʥʳ 

ʧʘʡʜʘʣʘʥʫ ʽʩʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ץʦʡʳʣסʘʥ ʪʘʣʘʧʪʘʨסʘ ץʘʥʰʘʣʳץʪʳ ʞʘʫʘʧ ʙʝʨʝ ʘʣʘʪʳʥʳ 

ʤʘשʳʟʜʳʨʘץ. ʉʦʥʜʳץʪʘʥ  ʢʦʤʧʴʶʪʝʨʤʝʥ ʦץʳʪʫ ᴅʜʽʩʽʥ ʞװʟʝʛʝ ʘʩʳʨʫ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ᴅʜʽʩʽʥ 

ʞʝʪʽʣʜʽʨʫ ʪᴅʩʽʣʜʝʨʽʤʝʥ ʙʽʨʛʝ ʦʥʳʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʙʝʣʛʽʣʽ ʙʽʨ ʧᴅʥʥʽש ᴇʟ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʜʝ 

ʝʩʝʧʢʝ ʘʣʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ.  

ɹʽʣʽʤ ʙʝʨʫ ʘʷʩʳʥʜʘסʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷ ʢᴇʤʝʛʽʤʝʥ  

ʰʝʰʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ  ʞʘʡʣʳ ʩʦסשʳ ʢʝʟʜʝ ʞʠʽ ʝʩʪʠʤʽʟ. ʂʦʤʧʴʶʪʝʨ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʦץʳʪʫʜʳש ʝש 

ʢʝʨʝʢʪʽ ʞʘʙʜʳסʳʥʘ ʘʡʥʘʣʜʳ, ʙʽʨʘץ ʦʥʳ ʪʠʽʤʜʽ ʪװʨʜʝ ʧʘʡʜʘʣʘʥʫ ʞʦʣʜʘʨʳʥʳש ᴅʣʽ ʘʰʳʣʤʘסʘʥ 

ʪᴅʩʽʣʜʝʨʽ, ʢװʥʜʝʣʽʢʪʽ ʩʘʙʘץʪʘʨסʘ ץʦʣʜʘʥʫ װʰʽʥ ᴅʣʽ ʜʝ ʘʡץʳʥʜʘʣʘʪʳʥ ʞʘץʪʘʨʳ ʢᴇʧ ʝʢʝʥʽ ʙʽʟʛʝ 

ʙʝʣʛʽʣʽ. ʉʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʫסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʘʥʘ ʪʽʜʽʥʜʝʛʽ ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫ ʙײʣ ʢװʥʜʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש 

ʙʽʨʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ. 

ɸץʧʘʨʘʪʪʳ ʞʠʥʘʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫʜʳש ʞʘשʘ ʞװʡʝʩʽʥ ʧʘʡʜʘʣʘʥʫ ʪײʣסʘʥʳש ʦʡʣʘʫ 

 ʜʘʤʫʳʥʘ ʩʘʧʘʣʳ ᴇʟʛʝʨʽʩʪʝʨ ᴅʢʝʣʝʜʽ. ʆʣ ʢʝʣʝʩʽ, 1 ï ʩʳʟʙʘʜʘ שʘʙʽʣʝʪʽ ʤʝʥ ʢᴅʩʽʙʠ ʽʩ-ᴅʨʝʢʝʪʽʥʽץ

ʙʝʡʥʝʣʝʥʛʝʥ. 
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ʉr ʟʙʘ-1. ɹʦʣʘʰʘץ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫʜʘסʳ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש ʩʠʧʘʪʳ 

 

ʆץʳʪʫ װʨʜʽʩʽʥʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ, ʙʽʣʽʤʛʝʨʣʝʨʜʽש ʩʘʙʘץ ʢʝʟʽʥʜʝʛʽ 

ʞײʤʳʩ ʩʠʧʘʪʳʥʳש ᴇʟʛʝʨʫʽ, ʙʽʣʽʤʛʝʨʣʝʨʜʽש ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ, ʦʣʘʨʜʳש 

ʟʝʨʜʝʩʽʥʝ, ʩʝʟʽʤʽʥʝ, ʤװʜʜʝʩʽʥʝ, ʢᴇʟץʘʨʘʩʳʥʘ ᴅʩʝʨ ʝʪʝ ʦʪʳʨʳʧ, ʠʥʪʝʣʣʝʢʪʽʣʽʢ ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽʥ 

ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ [4]. 

ʉʦʥʳʤʝʥ, ᴅʣʝʫʤʝʪʪʽʢ, ץʘʪʳʥʘʩʪʳץ, ʘץʧʘʨʘʪʪʳץ, ʢʦʛʥʠʪʠʚʪʽ ʞᴅʥʝ ʘʨʥʘʡʳ ײץʟʳʨʣʳץʪʘʨʜʳ 

ʤʝשʛʝʨʫʜʝ ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʪʳʥ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʽʣʽʤ ʤʘʟʤײʥʳ ʪʝʨʝש ʞᴅʥʝ ʤʘסʳʥʘʣʳ ʙʦʣʘʜʳ ʞᴅʥʝ ʢʝʣʝʩʽ ʰʘʨʪʪʘʨʜʳ ʦʨʳʥʜʘʡ 

ʘʣʘʜʳ, ʦʣʘʨ: 

- ʙʽʣʽʤʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʢʝʟ ʢʝʣʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʽʩʢʝ ʘʩʳʨʫסʘ ʙʝʣʩʝʥʜʽ ʘʨʘʣʘʩʫסʘ 

 ;ʨʫײץ ʜʘʡʣʘʨסʘʥ ʰʳʥʘʡʳ ʞʘסʘ ʘʨʥʘʣסʘʙʽʣʝʪʪʽ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫץ

- ʙʽʨʽʢʢʝʥ ʞʦʙʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʤʝʥ 

ʦץʳʪʫʰʳʣʘʨʜʳש  ʢᴅʩʽʙʠ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫ; 

- ʵʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʭʘʥʘʣʘʨ ʤʝʥ ʚʠʨʪʫʘʣʴʜʳ ʟʝʨʪʭʘʥʘʣʘʨ, ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʽס שʳʣʳʤʠ, 

ʤᴅʜʝʥʠʝʪʪʽʢ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʤʘשʳʟʜʳ ʨʝʩʫʨʩʪʘʨʳ ʘʨץʳʣʳ ʜᴅʩʪװʨʣʽ ʢʽʪʘʧʭʘʥʘʣʘʨ ʤʝʥ 

ʟʝʨʪʭʘʥʘʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝשʝʡʪʫ, ʷסʥʠ ʙʽʣʽʤʛʝʨʣʝʨʛʝ ʰʳסʘʨʤʘʰʳʣʳץʪʳץ ʪײʨסʳʜʘ 

ʞײʤʳʩ ʞʘʩʘʫ װʰʽʥ ʞʘשʘ ʩʘʧʘʜʘ ʞʘסʜʘʡ ʞʘʩʘʫ; 

 ʳʣʳץʤʢʽʥʜʽʢʪʝʨʽ ʘʨװʘʪʳʥʘʩ ʤץʟʝʛʝ ʘʩʳʨʫ, ʪʝʣʝװʙʽʣʽʤ ʘʣʫʜʳ ʞ ץʟʜʽʢʩʽʟ ʘʰʳװ -

ʙʽʣʽʤʛʝʨʣʝʨʜʽש ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ ʦץʫ װʨʜʽʩʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʙʝʣʩʝʥʝ ʘʨʘʣʘʩʘ ʘʣʫʳ. 

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʞʘסʜʘʡʣʘʨʜʳש ʦʨʳʥʜʘʣʫʳ ʙʽʣʽʤʜʽ ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫʜʳש ʥʝʛʽʟʛʽ 

ʤʘץʩʘʪʳʥ ʦʨʳʥʜʘʫסʘ ï ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ, ʙʽʣʽʤ ʘʣʫʜʳץ שʦʣ ʞʝʪʽʤʜʽʣʽʛʽʥʝ, ʞʝʢʝ 

ʪײʣסʘʥʳש ʞᴅʥʝ ʪײʪʘʩ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʥʳש ʪײʨʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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 ʄᴄʉɽʃɽʉɯ פʉɸʋɸʊʊʓʃʓ פɸɿɯʈɻɯ ɹɯʃɯʄ ɹɽʈʋɼɽɻɯ ʌʋʅʂʎʀʆʅɸʃɼʓפ

 

ʄ.ɹ. ɸʣʢʫʘʪʦʚʘ, 5ɺ010900-ʄʘʪʝʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ʕ.ɽ. ʉʘϤʳʥʙʘʝʚʘ 

 

 ʟʝʛʝװʞʳʨʳʤʳʥ ʞײʽʩʪʽʛʽʥʝ ʝʥʫʽ çᴇʤʽʨ ʙʦʡʳ ʙʽʣʽʤ ʘʣʫè ʪשᴅʣʝʤʜʽʢ ʙʽʣʽʤ ʢʝ שʩʪʘʥʥʳץʘʟʘפ

ʘʩʳʨʘʪʳʥ ʞʘʩ ײʨʧʘץʪʳײץ שʟʽʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʝʤʣʝʢʝʪ ʧʝʥ ץʦסʘʤʥʳש 

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʙʦʣʫʳʥ ץʘʞʝʪ ʝʪʝʜʽ. ײפʟʽʨʝʪʪʽʣʽʢʪʽ ʜʘʤʳʪʫ ʥʝʛʽʟʽ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʩʘʫʘʪʪʳʣʳץʪʳש ʙʝʣʛʽʣʽ ʙʽʨ ʜʝשʛʝʡʽʥʽש ʙʦʣʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʌʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץ 

ᴅʣʝʫʤʝʪʪʽʢ ï ʵʢʦʥʦʤʠʢʘʣʳײץ ץʙʳʣʳʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆץʫʰʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʩʘʫʘʪʪʳʣʳסʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʘʨʜʳײץ שʟʳʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʽ. 

ʌʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץ ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʪװʩʽʥʝʪʽʥ ʤʘʤʘʥʜʳ ʜʘʷʨʣʘʫ ʤᴅʩʝʣʝʩʽ 

 .ʩʪʘʥ 2050è ʞʦʣʜʘʫʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ [1]ץʘʟʘפç שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʇʨʝʟʠʜʝʥʪʽʥʽץʘʟʘפ

ʌʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʩʳʟʜʳץʪʳ ʞʦʶ ʥʝʤʝʩʝ ʦʥʳש ʘʣʜʳʥ ʘʣʫ ʤᴅʩʝʣʝʣʝʨʽ ᴅʨʙʽʨ ʞʝʢʝ 

ʪײʣסʘʥʳץ שʦʨʰʘסʘʥ ʦʨʪʘʜʘ ʙʦʣʳʧ ʞʘʪץʘʥ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʜײʨʳʩ ץʘʙʳʣʜʘʡ ʘʣʫ ץʘʙʽʣʝʪʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ ץʦסʘʤסʘ ᴇʪʫ ʞʘסʜʘʡʳʥʜʘ ᴅʣʝʫʤʝʪʪʽʢ ʩʫʙʲʝʢʪʽʥʽש ʽʩ-

ᴅʨʝʢʝʪʽʥʜʝʛʽ ʥᴅʪʠʞʝʣʽʣʽʢ ʦʥʳש ʘץʧʘʨʘʪʪʳ ᴇʟʜʽʛʽʥʝʥ ʽʟʜʝʡ ʘʣʫʳ ʞᴅʥʝ ʦʥʳʤʝʥ ʞײʤʳʩ ʞʘʩʘʡ ʘʣʫ 

ʽʩʢʝʨʣʽʛʽ ʤʝʥ ʙʽʣʽʤʽʥʽץ שʘʣʳʧʪʘʩʫʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ.  

ʉʦʥʳʤʝʥ ץʘʟʽʨʛʽ ʢʝʟʜʝ ץʦסʘʤסʘ ᴇʟ ʝʣʽʥʝ ʞᴅʥʝ ʦʥʳש ᴅʣʝʫʤʝʪʪʽ ïɻ ʢʦʥʦʤʠʢʘʣʳץ ʪײʨסʳʜʘ 

ᴇʨʢʝʥʜʝʫʽʥʝ ʜʝʛʝʥ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʩʝʟʽʥʝ ʙʽʣʝʪʽʥ, ᴇʟʜʽʛʽʥʝʥ ʰʝʰʽʤ ץʘʙʳʣʜʘʡ ʘʣʘʪʳʥ ʞʘʥ-ʞʘץʪʳ 

ʜʘʤʳסʘʥ, ʤʦʙʠʣʜʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ, ʙʽʣʽʤʜʽ, ʤᴅʜʝʥʠʝʪʪʽ, ʙʽʨ ʩᴇʟʙʝʥ ʘʡʪץʘʥʜʘ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʩʘʫʘʪʪʳ ʘʜʘʤʜʘʨ ʢʝʨʝʢ. 

 ʨʜʽʩʽװ ʫ-ʪᴅʨʙʠʝץʡʨʝʥʰʽʢʪʽ ʦװ ʦʡʳʥʰʘ ʤʝʢʪʝʧʪʝʛʽ שʘʟʽʨʛʽ ʧʝʜʘʛʦʛʪʘʨ ʤʝʥ ʧʩʠʭʦʣʦʛʪʘʨʜʳפ

ʙʽʣʽʤʥʽש ʞʝʪʽʩʪʽʢʪʝʨʽʥʝ ʞʝʪʫ ʤʘץʩʘʪʳʥʜʘ çʞײʤʳʩ ʞʘʩʘʤʘʡʜʳè, ʩʦʥʜʳץʪʘʥ פʘʟʘץʩʪʘʥ ʙʽʣʽʤʽʥ 

ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫ ʞʘסʜʘʡʳʥʜʘ ʤסײʘʣʽʤ ʞײʤʳʩʳʥʘ ʞʘשʘ ʪʘʣʘʧʪʘʨ ץʦʡʳʣʘʜʳ. ᴆʢʽʥʽʰʢʝ ʦʨʘʡ 

ʤסײʘʣʽʤ ʙײʨʳʥסʳʜʘʡ ʥʦʨʤʘʪʠʚʪʽ-ʦʨʳʥʜʘʫʰʳ ʧʘʨʘʜʠʛʤʘ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʞʘʩʘʡʜʳ, ʘʣ ץʘʟʽʨʛʽ 

ʢʝʟʜʝ ʤסײʘʣʽʤ (ʟʝʨʪʪʝʫ, ʙʦʣʞʘʫ, ʨʝʪʪʝʫ ï ʜʘʤʳʪʫ ʞᴅʥʝ ʪ.ʙ.)  ʠʥʥʦʚʘʮʠʷʣʳ, ʞʦʙʘʣʳ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ, ʨʝʬʣʝʢʩʠʚʪʽ, ʙʘʩץʘʨʫ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥ ʪʘʣʘʧ ʝʪʝʜʽ. פʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʙʽʣʽʤ װʨʜʽʩʽʥ 

 ,ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ ,ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ,ץʳʟʳ ʙʽʣʽʤ ʘʣʫʰʳʥʳ ʪʘʥʳʤʜʳשʤʘ שʡʳʤʜʘʩʪʳʨʫʜʳײ

ʘʜʘʤʛʝʨʰʽʣʽʢʪʽʢ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʤʘץʩʘʪʪʘʨʜʳ ᴇʟʜʽʛʽʥʝʥ ʰʝʰʝ ʘʣʫסʘ װʡʨʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʌʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץ ʤᴅʩʝʣʝʩʽʥ ʙʽʣʽʤ ʬʠʣʦʩʦʬʠʷʩʳ ʜʝשʛʝʡʽʥʜʝ ɹ.ʉ.ɻʝʨʰʫʥʩʢʠʡ, 

ʉ.ɸ.ʂʨʫʧʥʠʢ ʞᴅʥʝ ʪ.ʙ.; װʟʜʽʢʩʽʟ ʙʽʣʽʤʥʽש ʥʝʛʽʟʽ ʨʝʪʽʥʜʝ ï ʉ.ɸ.ʊʘʥʛʷʥ, ʀ.ɸ.ʂʦʣʝʩʥʠʢʦʚʘ ʞᴅʥʝ 

ʪ.ʙ.; ײץʟʳʨʝʪʪʽʣʽʢ ʞʘסʜʘʡʳ ʢʦʥʪʝʢʩʪʽʥʜʝ ï ɸ.ɺ.ʍʫʪʦʨʩʢʦʡ, ʆ.ɽ.ʃʝʙʝʜʝʚ ʞᴅʥʝ ʪ.ʙ. ʟʝʨʪʪʝʛʝʥ. 

ʌʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʪײʨסʳʜʘ ʢᴇʧʪʝʛʝʥ ʝשʙʝʢʪʝʨʜʝ 

ʟʝʨʪʪʝʣʛʝʥ: ʊ.ʀ.ɸʢʘʪʦʚʘ ʪʽʣʜʽʢ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ʙʽʣʽʤʛʝʨʣʝʨʜʽש ʪʽʣʜʽʢ 

ʤᴅʜʝʥʠʝʪʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ ץʘʨʘʩʪʳʨʘʜʳ; ʃ.ʄ.ʇʝʨʤʠʥʦʚʘ ï ʦץʫʰʳʣʘʨʜʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥʳץ שʘʣʳʧʪʘʩʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ; ʃ.ʅ.ʇʦʣʠʱʫʢ ï ʘʨʥʘʡʳ ʦʨʪʘ ʙʽʣʽʤ 

ʦʨʥʳʥʜʘסʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪװʨʜʝʛʽ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץʪʳץ שʘʣʳʧʪʘʩʫʳʥ; 

ɺ.ɸ.ɽʨʤʦʣʝʥʢʦ ʤʝʥ ʉ.ɸ.ʏʝʨʥʦʛʣʘʟʢʠʥ ï ʞʘʣʧʳ ʞᴅʥʝ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʞװʡʝʩʽʥʜʝʛʽ 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ; ʅ.ʅ.ʉʤʝʪʘʥʥʠʢʦʚʘ ʦץʳʪʫ ʤʝʥ 

ʦץʫʜʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʞʘסʜʘʡʳʥʜʘסʳ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ʟʝʨʪʪʝʛʝʥ. ɼʝʛʝʥʤʝʥ, 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץ ʤᴅʩʝʣʝʩʽ ʟʝʨʪʪʝʫʰʽʣʝʨʜʽש ʞʝʪʢʽʣʽʢʪʽ ץʳʟʳסʫʰʳʣʳסʳʥ ʪʫʜʳʨסʘʥʤʝʥ 

ʦʣ ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʳ ʤʝʥ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ᴇʟ ʰʝʰʽʤʽʥ ᴅʣʽ ʜʝ ʪʦʣʳץ ʪʘʧץʘʥ ʞʦץ ʜʝʩʝʢ ʪʝ ʙʦʣʘʜʳ. 

 ʥʳײʤʘʟʤ שʨʜʽʩʽʥʽװ ʘʣʳʧʪʘʩʪʳʨʫץ ʳʥסʩʘʫʘʪʪʳʣʳ ץʬʫʥʢʮʠʦʥʘʣʜʳ שʘʣʽʤʜʝʨʜʽסײʘʟʽʨʛʽ ʤפ

ʤʝʥ ʦʥʳ ײʡʳʤʜʘʩʪʳʨʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʢʝʟʜʝʩʝʪʽʥ ץʠʳʥʰʳʣʳץʪʘʨ ʢʝʣʝʩʽ ʞʘסʜʘʡʣʘʨסʘ 

ʙʘʡʣʘʥʳʩʪʳ, ʦʣʘʨ: 

- ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץ ʪװʩʽʥʽʛʽʥʽש ᴇʟʽ ʪʦʣʳץʪʘʡ ʘʥʳץʪʘʣסʘʥ ʞʦץ, ʙʽʣʽʤ ʜʘʤʫʳʥʳש 

 ;ᴇʟʛʝʨʽʩʪʝʨʽ ʝʩʝʧʢʝ ʘʣʳʥʙʘʡ ʦʪʳʨ שʩʽʥʽʛʽʥʽװʥʳ ʤʝʥ ʪײʤʘʟʤ שʽʥʜʝ ʦʥʳשʘʟʽʨʛʽ ʢʝʟʝץ

- ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץ ʤʝʢʪʝʧʪʝʛʽ ʞᴅʥʝ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʪᴅʞʽʨʠʙʝʜʝ 

ʪײʪʘʩ ʞװʡʝ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʪʳʨʳʣʤʘסʘʥ; ʥʝʛʽʟʽʥʜʝ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʦץʫ ʦʨʳʥʜʘʨʳ 
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ʞʘʣʧʳʦץʫʣʳץ ʙʽʣʽʢʪʽʣʽʢ ʧʝʥ ʽʩʢʝʨʣʽʢʪʽ (ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢʦʤʧʦʥʝʥʪ) ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞײʤʳʩ 

ʞʘʩʘʡʜʳ, ʙʽʨʘץ ʦʣ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʩʫʙʲʝʢʪʠʚʪʽ ʪᴅʞʽʨʠʙʝʩʽʥʝ ʩװʡʝʥʙʝʡʜʽ, ʦʣ ᴇʟ ʢʝʟʝשʽʥʜʝ 

 ʘʩʠʝʪʪʝʨʽʥץ ʘסʣײʘʞʝʪʪʽ ʞʝʢʝ ʪץ ʘסʤʘʤʘʥ ץʳʟʤʝʪ ʝʪʝʪʽʥ ʙʦʣʘʰʘץ  ʘ ʙʝʡʽʤʜʝʣʝʪʽʥ ʞᴅʥʝסʘʤסʦץ

(ʪײʣסʘʣʳץ ʢʦʤʧʦʥʝʥʪ) ʜʘʤʳʪʧʘʡʜʳ; 

- ʤסײʘʣʽʤʜʝʨʜʽש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥʳש ʞʘשʘ ײץʨʘʤʜʘʨʳʥ (ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʣʽʢ, 

ʢʦʤʧʴʶʪʝʨʣʽʢ, ʵʢʦʣʦʛʠʷʣʳץײץ ,ץʳץʪʳץ ʞᴅʥʝ ʪ.ʙ.) ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʜʘ ʞʝʪʢʽʣʽʢʪʽ ʢᴇשʽʣ 

ʙᴇʣʽʥʙʝʡʜʽ; 

- ʦץʳʪʫʜʳש ʜᴅʩʪװʨʣʽ ʪװʨʽʥ ײʩʪʘʥʘʪʳʥ, ʩʦʥʳש ʥʝʛʽʟʽʥʜʝ ץʘʟʽʨʛʽ ʢʝʟʝשʜʝʛʽ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʩʘʫʘʪʪʳʣʳץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʩʝʣʝʩʽʥ ʥᴅʪʠʞʝʣʽ ʰʝʰʝ ʘʣʤʘʡʪʳʥ ʢᴇʧʪʝʛʝʥ ʤסײʘʣʽʤʜʝʨʜʽש 

ʢᴅʩʽʧʪʽʢ ײץʟʽʨʝʪʪʽʣʽʛʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟ ʜʝשʛʝʡʽ ʘʥʳץʪʘʣʜʳ. 

ᴄʨ ʩʘʣʘʜʘ ʥᴅʪʠʞʝʣʽ ʞײʤʳʩ ʞʘʩʘʫ װʰʽʥ ʘʜʘʤ ᴇʟʽʥʽש ʙʽʣʽʤʽʥ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘ  ʙʦʣʳʧ ʞʘʪץʘʥ 

ʞʘסʜʘʡʣʘʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨʜʳש ʞᴅʥʝ װʨʜʽʩʪʝʨʜʽש ʘʨʘʩʳʥʜʘסʳ ʟʘשʜʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳ 

ʪװʩʽʥʝʪʽʥʜʝʡ ʜʝשʛʝʡʛʝ ʜʝʡʽʥ ʢᴇʪʝʨʫʽ ʢʝʨʝʢ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙʽʣʽʤʽʥ, ʽʩʢʝʨʣʽʛʽʥ, ʙʽʣʽʢʪʽʣʽʛʽʥ ʜʝ 

ʢʝשʝʡʪʫʽ ץʘʞʝʪ. פʘʟʽʨʛʽ ʢʝʟʜʝ  ʙʽʣʽʤ ʞװʡʝʩʽʥʝ ײץʟʳʨʝʪʪʽʣʽʢ ʥʝʤʝʩʝ ʞʘʥʞʘץʪʳʣʳץ ʢʝʨʝʢ ʧʝ ʜʝʛʝʥ 

ʩײʨʘץ ʪʫʳʥʜʘʡʜʳ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ץʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʩʘʫʘʪʪʳʣʳץ ʜʝʛʝʥʽʤʽʟ  ʥʝ ʜʝʛʝʥ 

ʩײʨʘץץʘ ʞʘʫʘʧ ʙʝʨʫʽʤʽʟ ʢʝʨʝʢ.  

ɹײʣ ʤᴅʩʝʣʝ ʙʽʨʘʟ ʢʝʰʽʛʽʧ ץʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨ, ʠʥʜʫʩʪʨʠʘʣʜʳ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ ʘʪʘʣʤʳʰ 

ʤᴅʩʝʣʝʤʝʥ ʙʘʣʘ ᴇʟ ʦʡʳʥ ʞʝʪʢʽʟʝ ʘʣʘʪʳʥ ʢʝʟʜʝʥ ʙʘʩʪʘʧ ʘʡʥʘʣʳʩʘʜʳ. ɹײʣ ʞʝʨʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪʝʦʨʠʷʥʳש ʘʜʘʤʜʳ ץʦסʘʤʜʘ ᴇʤʽʨ ʩװʨʫʛʝ ʜʘʡʳʥʜʘʡʪʳʥ ʞᴅʥʝ çɹʽʣʽʤ ʞᴅʥʝ ץʦסʘʤè ʤᴅʩʝʣʝʩʽʥ 

ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ᴅʣʝʫʤʝʪʪʽ ï ʵʢʦʥʦʤʠʢʘʣʳס ץʳʣʳʤʥʘʥ ʘʣʳʩʪʘʧ ʢʝʪʢʝʥʽ װʣʢʝʥ ʨᴇʣ 

ʘʪץʘʨʜʳ [2, 7-8 ʙ.]. 

ᴄʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʜʳש ʞʘשʘ ʜʝשʛʝʡʽʥʝ ᴇʪʫ ץʦסʘʤʜʘסʳ ʙʘʨʣʳץ ʩʘʣʘʣʘʨʜʳש 

ᴇʟʛʝʨʽʩʽʥʝ ʘʣʳʧ ʢʝʣʝʜʽ, ʷסʥʠ ᴅʣʝʫʤʝʪʪʽʢ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʩʠʧʘʪʳ, ʪʽʣʽ, ʤᴅʜʝʥʠʝʪʽ ᴇʟʛʝʨʝʜʽ. 

ɸץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘ ץʘʣʳʧʪʘʩץʘʥ ʪװʩʽʥʽʢʪʝʨ ʞʘשʘ ʤʘסʳʥʘʤʝʥ ʪʦʣʳסʘʜʳ, ʢᴇʧʪʝʛʝʥ ײץʙʳʣʳʩʪʘʨ 

ʞʘשʘʰʘ ץʘʙʳʣʜʘʥʘʜʳ. ʅʘץʪʳʨʘץ ʘʡʪץʘʥʜʘ, çʩʘʫʘʪʪʳʣʳץè ʪװʩʽʥʽʛʽʥʽש ʤʘʟʤײʥʳ ץʦסʘʤ ʪʘʣʘʙʳʥʘ 

ʩʘʡ ץʘʡʪʘ ץʘʨʘʩʪʳʨʳʣʳʧ, ʥʘץʪʳʣʘʥʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. 

çʉʘʫʘʪʪʳʣʳץè ʛʨʝʢʪʽש grammata ï ʦץʫ ʞᴅʥʝ ʞʘʟʫ ʜʝʛʝʥ ʩᴇʟʽʥʝʥ ʰʳץץʘʥ.  ʊʽʢʝʣʝʡ 

ʘʫʜʘʨסʘʥʜʘ ʦʣ ʞʘʟʘ ʙʽʣʫ ʞᴅʥʝ ʦץʠ ʘʣʫʜʳ ʤʝשʛʝʨʫ ʜʝʛʝʥ ʤʘסʳʥʘ ʙʝʨʝʜʽ. ɹʽʨʘץ çʩʘʫʘʪʪʳʣʳץè 

ʤʘסʳʥʘʩʳ ץʦסʘʤʥʳש ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʩʘʷʩʠ ʜʘʤʫ ʢʝʟʝשʜʝʨʽʥʝ, ʷסʥʠ ץʦסʘʤ ʪʘʣʘʙʳʥʘ ʩʘʡ  

ʪײʣסʘʥʳש ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. ɹʘʩʪʘʧץʳ ʢʝʟʜʝ ʦץʠ ʘʣʫ, ʩʦʜʘʥ ʢʝʡʽʥ ʦץʫ ʞᴅʥʝ 

ʞʘʟʫ, ʘʣ ʢʝʡʽʥʥʝʥ ʩʘʥʘʡ ʘʣʫ  ʝʥʜʽ ʞᴅʥʝ ʪ.ʙ. ʩʘʫʘʪʪʳʣʳץ ʙʦʣʳʧ ʩʘʥʘʣʜʳ. 

çʉʘʫʘʪʪʳʣʳץè ʪװʩʽʥʽʛʽ ץʦסʘʤ ʪʘʣʘʙʳʥʘ ʩʘʡ ʪײʣסʘʥʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥʽש ᴇʟʛʝʨʫʽʤʝʥ 

ʘʥʳץʪʘʣʳʧ ʦʪʳʨʘʜʳ. ɹʽʨʥʝʰʝ סʘʩʳʨʣʘʨ ʙʦʡʳ, ʪʽʧʪʽ ʍɯʍ סʘʩʳʨʜʳש ʩʦשʳʥʘ ʜʝʡʽʥ ʦץʠ ʙʽʣʝʪʽʥ 

ʞᴅʥʝ ʞʘʟʘ ʘʣʘʪʳʥ ʘʜʘʤʜʳ ʩʘʫʘʪʪʳ ʜʝʧ ʩʘʥʘʡʪʳʥ, ʘʣ ʪʝʢ ʦץʠ ʘʣʘʪʳʥ ʘʜʘʤʜʳ ʞʘʨʪʳʣʘʡ ʩʘʫʘʪʪʳ 

ʜʝʧ ʘʪʘʜʳ. ɹײʣ ʘʪʘʫ ɺ.ʀ.ɼʘʣʴʜʽש ʩᴇʟʜʽʛʽʥʜʝ ʢᴇʨʽʥʽʩ ʪʘʧʪʳ [3]. ʄײʥʜʘʡ ʢᴇʟץʘʨʘʩ ײʟʘץ ʫʘץʳʪ ʙʦʡʳ 

ʩʘץʪʘʣʜʳ: ʍʍ סʘʩʳʨʜʳ80 ש ʞʳʣʜʘʨʳʥʘ ʜʝʡʽʥ ʞʘʟʘ ʙʽʣʫ ʞᴅʥʝ ʦץʠ ʘʣʫ ʩʘʫʘʪʪʳʣʳץ ʙʦʣʳʧ 

 ʩᴇʟʜʽʢʪʝʨʜʝ ץʪʘʨ, ʵʥʮʠʢʣʦʧʝʜʠʘʣʳץʪʘʤʘʣʳץʘʥʳ ץʘʙʳʣʜʘʥʜʳ. ʆʨʳʩ ʪʽʣʽ ʩᴇʟʜʽʛʽ, ʧʝʜʘʛʦʛʠʢʘʣʳץ

ʩʘʫʘʪʪʳʣʳץʪʳש ʪʝʨʤʠʥʽʥʽש ʤʘסʳʥʘʩʳ ʙʽʨʜʝʡ  ï ʦץʫ ʤʝʥ ʞʘʟʫ ʽʩʢʝʨʣʽʛʽʥʝ ʩᴅʡʢʝʩ ʘʥʘ ʪʽʣʽʥʽש 

ʟʘשʜʘʨʳ ʤʝʥ ʝʨʝʞʝʣʝʨʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʜᴅʨʝʞʝʜʝ ʤʝשʛʝʨʫ. 

  :ʤᴅʩʝʣʝʩʽʥ ʢᴇʪʝʨʫʛʝ ʪᴇʨʪ ʬʘʢʪʦʨ ʩʝʙʝʧ ʙʦʣʳʧ ʦʪʳʨ. ʆʣʘʨ ץʜʘʡʜʘ ʩʘʫʘʪʪʳʣʳסʘʟʽʨʛʽ ʞʘפ

ʘ) ץʦסʘʤʜʳץ ᴇʤʽʨʜʽש ʞʘʣʧʳ ʞᴅʥʝ ʞʘʥ-ʞʘץʪʳ ʢװʨʜʝʣʝʥʫʽ;  

ʙ) ʦʥʳש ʥʝʛʽʟʛʽ װʨʜʽʩʪʝʨʽʥʽש ʞʘשʘ ʤʘʟʤײʥʳ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥʳש ʞʘשʘ 

ʩʠʧʘʪʪʘʤʘʩʳ;  

ʚ) ʦʩʳ ʥʝʛʽʟʜʝ ץʦסʘʤʜʳץ ʪײʣסʘ ʽʩ-ᴅʨʝʢʝʪʽ ʪװʨʣʝʨʽʥʽש ʢʝשʝʡʫʽ;  

ʛ) ʙײʨʳʥ ʤʝשʛʝʨʽʣʛʝʥ ײץʟʳʨʝʪʪʽʣʽʢʪʽש ʪʝʟ ʘʨʘʜʘ ʞʘʨʘʤʩʳʟʜʘʥʫʳ, ʦʥʳץ שʳʟʤʝʪ ʝʪʫ 

ʤʝʨʟʽʤʽʥʽץ שʳʩץʘʨʫʳ.  

ɸʜʘʤʥʳץ שʦʡסʘʥ ʤʘץʩʘʪʳʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʥᴅʪʠʞʝʛʝ ʞʝʪʫ ץʘʙʽʣʝʪʽ ʩʘʫʘʪʪʳʣʳץʪʳ 

ʢᴇʨʩʝʪʝʜʽ. ʆʣ ʙʽʣʽʤ ʘʣʫ ʢʝʟʽʥʜʝ ץʘʣʳʧʪʘʩʪʘʜʳ ʞᴅʥʝ ʩʦʣ ʘʣסʘʥ ʙʽʣʽʤ ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʽʣʽʤ ʘʣʫ װʨʜʽʩʽʥʽש ʙʘʩץʘ ʝʢʽ ʞʘסʳ, ʷסʥʠ ʪᴅʨʙʠʝ ʤʝʥ ʜʘʤʫ ʩʘʫʘʪʪʳʣʳץ ʤᴅʩʝʣʝʩʽʥʝ ʪʽʢʝʣʝʡ 

 .ʤʢʽʥװʙʦʣʤʘʫʳ ʜʘ ʤ שʘʪʳʩʪʳ ʝʤʝʩ. ɼʝʛʝʥʤʝʥ, ʦʣʘʨ ʙʦʣʤʘʩʘ ʥᴅʪʠʞʝʣʽ ʽʩ-ᴅʨʝʢʝʪʪʽץ

 ʜʝ ʢᴇʧ ʝʢʝʥʜʽʛʽʥ שʨʽʥʽװʪ ץʢᴇʧ ʩʘʣʘʣʳ ʙʦʣʫʳ ʩʘʫʘʪʪʳʣʳ שʳʟʤʝʪʽʥʽץ ʜʘ ʘʜʘʤשʘʟʽʨʛʽ ʪʘפ

ʢᴇʨʩʝʪʝʜʽ. פʦסʘʤʜʘ ʪײʣסʘʥʳש ʥʝʛʽʟʛʽ ʽʩ-ᴅʨʝʢʝʪʽ ʤʳʥʘ ʩʘʣʘʣʘʨʜʘ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ, ʦʣʘʨ: 
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ʵʢʦʥʦʤʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ, ʩʘʷʩʠ, ʤᴅʜʝʥʠ ʩʘʣʘʣʘʨ. ɹײʣ ʘʪʘʣסʘʥ ʩʘʣʘʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ ʙʝʣʛʽʣʽ 

ʙʽʨ ʜʘʡʳʥʜʳץʪʳ, ʞʦסʘʨʳ ʜʝשʛʝʡʜʝʛʽ ʩʘʫʘʪʪʳʣʳץʪʳ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʉʘʫʘʪʪʳʣʳץʪʳש ʪʦʣʳץ ʤʘסʳʥʘʩʳʥ ʙʝʨʝʪʽʥ ʞʘʣʧʳ ʘʥʳץʪʘʤʘʩʳ ᴅʣʽ ʪײʞʳʨʳʤʜʘʣʤʘסʘʥ. 

ʆʥʳש ʙʽʨʥʝʰʝ ʩʝʙʝʙʽ ʙʘʨ. ʄʳʩʘʣʳ, ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʳ ʤʝʥ  ʙʘʡʣʘʥʳʩʪʳ ʩʘʣʘʣʘʨ ᴅʣʽ ʢװʥʛʝ 

ʜʝʡʽʥ ץʘʨʘʧʘʡʳʤ ʩʘʫʘʪʪʳʣʳץ ʤᴅʩʝʣʝʩʽʤʝʥ ʞײʤʳʩ ʞʘʩʘʫʜʘ ʜʝʩʝʢ ʪʝ ʙʦʣʘʜʳ, ʩʝʙʝʙʽ ᴅʣʝʤʜʝ 1 

ʤʣʨʜ ʘʜʘʤ ʦץʠ ʜʘ, ʞʘʟʘ ʜʘ ʘʣʤʘʡʜʳ. ʉʘʫʘʪʪʳʣʳץʪʳש ʞʘʣʧʳ ʘʥʳץʪʘʤʘʩʳ ʤʝʥ ʦʥʳש ʪᴅʞʽʨʠʙʝʜʝ 

 ʙʽʨʢʝʣʢʽ ʙʦʣʤʘʫʳʥ שʳʩʳ ᴅʣʝʤʜʽʢ ʜʘʤʫʜʳסשʩʦ שʤᴅʥ ʢʝʣʪʽʨʝʪʽʥʜʝʨ ʜʝ ʙʘʨ. ʆʥʳװʘʞʝʪʪʽʣʽʛʽʥʝ ʢץ

ʘʣסʘ ʪʘʨʪʘʜʳ, ʷסʥʠ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ ʩʘʫʘʪʪʳʣʳץʪʳײ שʣʪʪʳץ ʩʘʪʥʜʘʨʪʳ 

ʙʦʡʳʥʰʘ ʙʽʨʢʝʣʢʽ ʪװʩʽʥʽʢ ץʘʣʳʧʪʘʩʧʘסʘʥ. 

çʉʘʫʘʪʪʳʣʳץè ʢʘʪʝʛʦʨʠʷʩʳ ʙʽʣʽʤ ʩʘʣʘʩʳʥʳש ʤʘץʩʘʪʳ ʦץʫ ʤʝʥ ʞʘʟʫʜʳ װʡʨʝʪʫ ʙʦʣסʘʥ 

ʢʝʟʜʝʥ ʙʘʩʪʘʧ ʪʫʳʥʜʘסʘʥ. ɹʽʨʘץ ʩʦʣ ʢʝʟʜʽש ᴇʟʽʥʜʝ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨʠʬʤʝʪʠʢʘʥʳש ʪᴇʨʪ 

ʘʤʘʣʳʥ ʦʨʳʥʜʘʫʜʳ ʤʝשʛʝʨʪʫʜʽ ץʘʨʘʩʪʳʨסʘʥ, ʘʣ ʦʣ ʩʘʫʘʪʪʳʣʳץʧʝʥ ʝʰ ʙʘʡʣʘʥʳʩʪʳʨʳʣʤʘסʘʥ. 

ʆʩʳ ʢװʥʛʝ ʜʝʡʽʥ ʘʥʘ ʪʽʣʽʥʜʝ ʥʝʤʝʩʝ ʤʝʤʣʝʢʝʪʪʽʣʽʢ ʪʽʣʜʽ ʦץʳʪʫʜʳ ʩʘʫʘʪʪʳʣʳץ ʜʝʧ ʘʪʘʡʜʳ. 

ɸʣ ʰʝʪ ʪʽʣʽʥ, ʙʠʦʣʦʛʠʷʥʳ, ʤʘʪʝʤʘʪʠʢʘʥʳ, ʬʠʟʠʢʘʥʳ, ʭʠʤʠʷʥʳ, ᴅʣʝʫʤʝʪʪʘʥʫʜʳ ץʘʡʜʘ ץʦʷʤʳʟ? 

ɾʘʣʧʳ ʙʘʨʣʳץ ʧᴅʥʜʝʨ ʢʝʰʝʥʽʥ ʤʝשʝʨʫʜʽ ץʘʞʝʪ ʝʪʫ çʩʘʫʘʪʪʳʣʳץè סײʳʤʳʥʘ ʞʘשʘ ʞᴅʥʝ ʢʝש 

ʤʘסʳʥʘ ʙʝʨʝʜʽ. 

ɾʘʣʧʳ ʘʡʪץʘʥʜʘ, ʩʘʫʘʪʪʳʣʳץ ʤᴅʩʝʣʝʩʽ ʘʜʘʤʥʳש ʪʘʙʠסʠ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʪʽʣʜʽ ʤʝשʛʝʨʫʽ 

ʘʨץʳʣʳ ײץʙʳʣʳʩʪʳ, ʪʘʙʠסʠ/ʪʘʙʠסʠ ʝʤʝʩ ʰʳʥʘʡʳʣʳץʪʳ ʪʘʥʫʳʥ ץʘʨʘʩʪʳʨʘʜʳ. ɹײʣ ʪײʨסʳʜʘ 

ʩʘʫʘʪʪʳʣʳץ ʘʜʘʤסʘ ᴇʟʽʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʞʝʢʝ ᴇʟʽʥʽש 

ʞᴅʥʝ ʞʘʣʧʳ ʙʘʩץʘʣʘʨʜʳש ʜʘ ʞʝʪʽʩʪʽʢʢʝ ʞʝʪʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ʆʣ ʘʥʘ ʪʽʣʽʥ ʤʝשʛʝʨʫ ʜʝʩʝʢ ʪʝ 

ʙʦʣʘʜʳ. ɹײʣ ʪװʩʽʥʽʢ ᴇʪʝ ʢʝש ʤʘסʳʥʘʣʳ ï ʦʣ ʛʫʤʘʥʠʪʘʨʣʳץ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ,ץʦסʘʤʜʳץ ʞᴅʥʝ 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄײʥʜʘʡ ʤʘץʩʘʪץʘ ʞʝʪʫ 

ʞײʤrʩʪʘʨʳʥ ʙʽʣʽʤ ʞװʡʝʩʽ סʘʥʘ ʘʪץʘʨʘ ʘʣʘʜʳ. 

ʉʦʥʳʤʝʥ ʩʘʫʘʪʪʳʣʳץ ʜʝʛʝʥʽʤʽʟ ʘʜʘʤʥʳש ʦʙʲʝʢʪʠʚʪʽ ʣʦʛʠʢʘסʘ ʩᴅʡʢʝʩ ʞʘʩʘʣʘʪʳʥ ʽʩ-

ᴅʨʝʢʝʪʽʥʽש ʢᴇʨʽʥʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʘʥʳץʪʘʤʘ ʩʘʫʘʪʪʳʣʳץץʘ ᴅʤʙʝʙʘʧ ʩʠʧʘʪʪʘʤʘ ʙʝʨʝʜʽ, 

ʷסʥʠ ʦʥʳש  ʪװʨʣʝʨʽʥʽש ʞʘʣʧʳ ʙʝʣʛʽʣʝʨʽʥ ʙʝʡʥʝʣʝʡʜʽ, ʦʥʳש ʽʰʽʥʝ ʦץʠ ʞᴅʥʝ ʞʘʟʘ ʘʣʫ ץʘʙʽʣʝʪʽ ʜʝ 

ʢʽʨʝʜʽ. ɹײʣ ʞʝʨʜʝ ʪʽʣʜʽʢ ʤᴅʜʝʥʠʝʪʪʽ ײץʨʫʜʘסʳ, ʞװʨʛʽʟʫʜʝʛʽ ʞᴅʥʝ ʜʘʤʳʪʫʜʘסʳ ʦʙʲʝʢʪʠʚʪʽ 

ʟʘשʜʳʣʳץʪʘʨסʘ ʞʝʪʫ װʨʜʽʩʽʥʜʝʛʽ ʙʝʣʛʽʣʽ ʙʽʨ ʝʨʝʞʝʣʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ץʘʣʳʧʪʘʩץʘʥ ץʘʙʽʣʝʪ 

 .ʘʥסʘʨʘʩʪʳʨʳʣץ

ʉʘʫʘʪʪʳʣʳץ ʜʝשʛʝʡʽ ʪʫʨʘʣʳ ʤᴅʩʝʣʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʨʦʨʠʷʜʘ ʜʘ, ʪᴅʞʽʨʠʙʝʜʝ ʜʝ ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: ʦʥʳש ʰʝʰʽʤʽ ʪʘʙʳʣʤʘʡʳʥʰʘ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש ʤʘץʩʘʪʳʥʜʘ ʘʥʳץʪʳץ 

ʙʦʣʤʘʡʜʳ. ɸʪʘʣסʘʥ ʞʘסʜʘʡʜʳ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʤʘסʘʥ ʢʝʟ ʢʝʣʛʝʥ ʙʽʣʽʤ 

ʪײʞʳʨʳʤʜʘʤʘʩʳ ʪʳסʳʨʳץץʘ ʪʽʨʝʣʝʜʽ. 

ʉʘʫʘʪʪʳʣʳץʪʳש ʜʝשʛʝʡʣʝʨʽʥ ʪʘʣץʳʣʘʫ ʙʘʨʳʩʳʥʜʘ ʢʝʣʝʩʽ ʢʝʟʝשʜʝʨʜʽ ײʩʳʥʫסʘ ʙʦʣʘʜʳ, 

ʦʣʘʨ:  

ʘ) ץʘʨʘʧʘʡʳʤ ʥʝʤʝʩʝ ʙʘʩʪʘʧץʳ ʩʘʫʘʪʪʳʣʳץ - ʦץʠ ʘʣʫ, ʞʘʟʘ ʘʣʫ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

ʘʨʠʬʤʝʪʠʢʘʥʳש ʪᴇʨʪ ʘʤʘʣʳ ʘʨץʳʣʳ ʝʩʝʧ ʞװʨʛʽʟʫ, ʷסʥʠ ᴅʣʝʫʤʝʪʪʽʢ ץʳʟʤʝʪʪʽץ שʘʨʘʧʘʡʳʤ 

ʪװʨʣʝʨʽʥʝ ץʘʪʳʩʘ ʘʣʫ;  

ʙ) ʙʘʟʘʣʳץ ʞʘʣʧʳ ʤᴅʜʝʥʠʝʪʪʽʢ ʩʘʫʘʪʪʳʣʳץ ï ʢᴅʩʽʙʠ ʥʝʤʝʩʝ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʽʩ-ᴅʨʝʢʝʪʪʽש 

ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʽʥ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʘʜʘʤ, ץʦסʘʤ ʞᴅʥʝ ʪʘʙʠסʘʪ ʪʫʨʘʣʳ סʳʣʳʤ ʤʝʥ ʙʽʣʽʤ ʥʝʛʽʟʽʥ 

ʤʝשʛʝʨʫ ʤװʤʢʽʥʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ;  

ʚ) ʬʫʥʢʮʠʦʥʘʣʜʳץ ʥʝʤʝʩʝ ʪᴅʞʽʨʠʙʝʛʝ ʙʘסʳʪʪʘʣסʘʥ ʩʘʫʘʪʪʳʣʳץ ï ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʪװʨʣʽ ʽʩ-

ᴅʨʝʢʝʪʪʝʨʜʽ ʪʝʨʝש ʪװʩʽʥʫʛʝ ʞᴅʥʝ ץʘʪʳʩʫסʘ, ᴇʪʢʝʥʥʝʥ װʣʛʽ ʘʣʳʧ, ץʘʟʽʨʛʽ ʦʟʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ;  

ʛ) ʰʳסʘʨʤʘʰʳʣʳץ ʩʘʫʘʪʪʳʣʳץ ï ʞʘשʘʥʳ ײץʨʘ ʙʽʣʫ, ᴇʟ ʪᴅʞʽʨʠʙʝʩʽʥ ʞʝʪʽʣʜʽʨʝ ʘʣʫ. 

ʉʘʫʘʪʪʳʣʳץ ʥʘʨʳץʪʳץ ʠʜʝʦʣʦʛʠʷסʘ ʩᴅʡʢʝʩʪʝʥʝ ʙʘʩʪʘʣʘʜʳ, ʷסʥʠ ʢᴅʩʽʙʽ ʢʦʤʧʦʥʝʥʪʪʽʢʪʽש 

ʨʝשʽʥ ץʘʙʳʣʜʘʜʳè. פʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʧʩʠʭʦʣʦʛʠʷʣʳץ - ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʡ 

ʦʪʳʨʳʧ, çʩʘʫʘʪʪʳʣʳץè ʪװʩʽʥʽʛʽʥʽץ שʦסʘʤ ʜʘʤʫʳʥʘ ʞᴅʥʝ ʩʦʮʠʫʤʥʳש ʞʝʢʝʣʝʛʝʥ ʤװʰʝʣʝʨʽʥʽש 

ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʝʪʽʥʽʥ ʘʪʘʧ ᴇʪʢʽʤʽʟ ʢʝʣʝʜʽ. ɾװʟʜʝʛʝʥ 

ʞʳʣʜʘʨ ᴇʪʢʝʥʽʤʝʥ ʩʘʫʘʪʪʳʣʳץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʩʝʣʝʩʽ ʪʝʢ ʙʘʣʘʣʘʨ װʰʽʥ סʘʥʘ ʝʤʝʩ װʣʢʝʥʜʝʨ 

 ʩʽʥʽʢװʣ ʪײʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʝ ʙס ʪʘʥץʳʨʳʧ ʝʢʝʥʽʥ ʢᴇʨʽʧ ʦʪʳʨʤʳʟ, ʩʦʥʜʳץʰʽʥ ʜʝ ᴇʟʝʢʪʽ ʪʘװ
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ʤʘʟʤײʥʳ ʢʝשʽʥʝʥ ץʘʨʘʩʪʳʨʳʣʫʜʘ, ʦʣ çʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץè ʪװʩʽʥʽʛʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ 

ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. 
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ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: PhD, ʘϤʘ ʦϨʳʪʫʰʳ ʅ.ʆ. ʄʝʢʝʙʘʝʚ  

ʘϤʘ ʦϨʳʪʫʰʳ ϧ. ɹʘʝʪʦʚ 

 

ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʢʝʟʜʝ ᴇʤʽʨʜʽש ʢʝʟ ʢʝʜʛʝʥ ʩʘʣʘʩʳʥʜʘ ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʥʳש ᴅʩʝʨʽ ᴇʪʝ ʞʦסʘʨʳ.פʦסʘʤʥʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ, ʢᴇʙʽʥʝ ʦʥʳש ʙʽʣʽʤʽʤʝʥ ʞᴅʥʝ 

ʤᴅʜʝʪʠʝʪʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʙʽʟʜʽש ʦʡʳʤʳʟʰʘ, ʙʽʣʽʤ ʞװʡʝʩʽʥ ײץʨʫ, ץʦסʘʤʜʳ ʤʳʥʘ 

ʢװʥʜʝ ʜʘʤʳʧ ʦʪʳʨסʘʥ ᴅʣʝʤʛʝ ʜʘʡʳʥʜʘʫ - ʙװʛʽʥʛʽ ʢװʥʥʽש ʝש ʥʝʛʽʟʛʽ ʞᴅʥʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʩʽ. ʉʦʣ 

ʩʝʙʝʧʪʽ ʤʘץʘʣʘʜʘ ʙaסʜapʣaʤaʣʳײץ ץpaʣʜapʜʳש ʙʽʣʽʤ ʙepyʜeʛʽ ʜʠʜaʢʪʠʢaʣʳץ ʤװʤʢʽʥʜʽʢʪepʽ 

 oʡʳʣaʪʳʥץ aסʥʳ ʤeʥ oʥʳ ʜaʡʳʥʜayײʤaʟʤ שpaʣʜapʜʳײץ ץʜapʣaʤaʣʳסʘʥ.ɹaסapaʩʪʳpʳʣץ

ʵpʛoʥoʤʠʢaʣʳץ ʪaʣaʧʪap ʘʥʳץʪʘʣסʘʥ.ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʞʘסʜʘʡʣʘʨʜʳש ʦʨʳʥʜʘʣʫʳ ʙʽʣʽʤʜʽ 

ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳʥ ʦʨʳʥʜʘʫסʘ ï ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ, ʙʽʣʽʤ ʘʣʫʜʳש 

 ʘʤʪʘʤʘʩʳʟץ ʪʳ ʜʘʤʫʳʥץʨʘײʪ שʘʤʥʳסʦץ ץʧʘʨʘʪʪʳץʪʘʩ ʘײʞᴅʥʝ ʪ שʘʥʳסʣײʦʣ ʞʝʪʽʤʜʽʣʽʛʽʥʝ, ʞʝʢʝ ʪץ

ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷ, ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨ, ʠʥʪeʣʣeʢʪyaʣʜʳץ 

ʧoʪeʥʮʠaʣ, ʵʢʩʧepʪʪʽʢ oץy ʞװʡeʣepʽ, ʙʘסʜʘʨʣʘʤʘ, ʪʝʨʤʠʥʘʣʜʳײץ ץʨʳʣʳʤʜʘʨ. 

 

ᴆpʢeʥʠeʪʪʽ ץoסaʤʥʳש ʜaʤyʳ aץʧapaʪʪaʥʜʳpy װpʜʽʩʽʤeʥ ʪʳסʳʟ ʙaʡʣaʥʳʩʪʳ ʙoʣʳʧ ʢeʣeʜʽ. 

ɹײʣ װpʜʽʩʪʽש ʙaʩʪʳ epeʢʰeʣʽʛʽ ï ץoסaʤʜʳץ ᴇʥʜʽpʽʩ ʩaʣaʩʳʥʜaסʳ װʩʪeʤʜʽʢ eʪyʰʽ ץʳʟʤeʪʪʽש 

ʩaʣaʩʳʥa aץʧapaʪʪʳץ-ץaʪʳʥaʩʪʳץ ʪexʥoʣoʛʠʷ ײץpaʣʜapʳʥʳש ʥeʛʽʟʽʥʜe ʞװʟeʛe aʩʳpʳʣaʪʳʥ 

xaʙapʣapʜʳ ʞʠʥay, ᴇשʜey, oʣapʜʳץ שopʳʥ ʞaʩay, ʩaץʪay ʞᴅʥe oʣapʜʳ ʪapaʪy ʞaʪaʜʳ. פaʟʽpʛʽ 

 ʙʽpʽ ï ʙʽʣʽʤ שʳʪʪapʳʥʳסʙaʩʪʳ ʙa שe שaʤʪaʤaʩʳʟ eʪyʜʽץ ʪʳץʧapaʪʪap ʣeʛʽʤeʥ ʞaʥ-ʞaץaʤʜʳ aסoץ

ʙepy ʩaʣaʩʳʥ ᴅʜʽʩʪeʤeʣepʤeʥ ʞᴅʥe aץʧapaʪʪʳץ-ץaʪʳʥaʩʪʳץ ʪexʥoʣoʛʠʷʥʳ ʞaʩay ʤeʥ oʥʳ ʪʠʽʤʜʽ 

ʧaʡʜaʣaʥa ʙʽʣyʜʽש ʪᴅʞʽpʠʙeʩʽʤeʥ ץaʤʪaʤaʩʳʟ eʪy װpʜʽʩʽ ʙoʣʳʧ ʩaʥaʣaʜʳ. Oʥʳש ʙaʩʪʳ ʤaץʩaʪʳ: 

- ʙʽʣʽʤ ʙepy ʞװʡeʩʽʥ ʙaʩץapy ʤexaʥʠʟʤʜepʽʥ ʤᴅʣʽʤeʪʪepʜʽש aʚʪoʤaʪʪaʥʜʳpʳʣסaʥ 

ʙaʥʢʽʣepʜʽ ץoʣʜaʥyʜʳש ʥeʛʽʟʽʥʜe ʞeʪʽʣʜʽpy; 

 ʪʳץʞeʢe aʜaʤʜʳ ʞaʥ-ʞa שʜaʡʳʥʜa ʙʽʣʽʤ ʙepyʜʽסaʟʽpʛʽ ʞaץ שʧapaʪʪaʥyʳʥʳץa שaʤʥʳסoץ -

 ץʡʳʤʜaʩʪʳpyʰʳʣʳײ ʩaʪʪapʳʥa ʩaʡ ʢeʣeʪʽʥ ᴅʜʽʩʪeʤeʣepʽ ʤeʥ ʪᴅʩʽʣʜepʜʽ ʞᴅʥeץaʣʳʧʪaʩʪʳpy ʤaץ

ʬopʤaʣapʜʳ ʞᴅʥe ʪ.ʙ. ʞeʪʽʣʜʽpʽʧ oʪʳpy; 

- ʙʽʣʽʤʛepʣepʜʽש ʠʥʪeʣʣeʢʪyaʣʜʳץ ʜaʤyʳʥa, ᴇʟ ʙeʪʪepʽʤeʥ ʙʽʣʽʤ aʣa ʙʽʣy ץaʙʽʣeʪʪepʽʥ 

 ʟeʛe aʯʳpaװʳʟʤeʪʪepʽʥ ʞץ ʳʣʳʤʠס ʪᴅʞʽpʠʙeʣʽʢ ,ץʧapaʪʪʳץy-aץo שa ʞᴅʥe oʣapʜʳסaʣʳʧʪaʩʪʳpyץ

ʙʽʣyʣepʽʥe ʙaסʳʪʪaʣסaʥ ʙʽʣʽʤ ʙepyʜʽש ᴅʜʽʩʪeʤeʣʽʢ ʞװʡeʩʽʥ ʞaʩay; 

- ʙʽʣʽʤʛepʣepʜʽש ʙʽʣʽʤ ʜᴅpeʞeʩʽʥ aʟ yaץʳʪʪʳש ʽʰʽʥʜe ʞװʡeʣʽ ʪװpʜe ʙaץʳʣaʧ, ʙaסaʣayסa 

ʤװʤʢʽʥʜʽʢ ʙepeʪʽʥ ʢoʤʧʴʶʪepʣʽʢ ʞװʡe ʙoʡʳʥʰa eʩʪʽʣeʪʽʥ ʞᴅʥe ʙoʣʞaʡʪʳʥ ᴅʜʽʩʪeʤeʣep ʞaʩay. 
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Oץy װpʜʽʩʽʥʜeʛʽ aץʧapaʪʪʳץ-ץaʪʳʥaʩʪʳץ ʪexʥoʣoʛʠʷ ײץpaʣʜapʳʥʳש ʤװʤʢʽʥʰʽʣʽʢʪepʽ 

ʙapסaʥ ʩaʡʳʥ apʪa ʪװʩyʜe. Aץʧapaʪʪʳץ-ץaʪʳʥaʩʪʳץ ʪexʥoʣoʛʠʷ ײץpaʣʜapʳ ʜeʧ 

ʤʠʢpoʧpoʮeʩʩepʣʽʢ ʞᴅʥe eʩeʧʪey ʪexʥʠʢaʩʳʥʳש ʥeʛʽʟʽʥʜe ץʳʟʤeʪ aʪץapaʪʳʥ ʞᴅʥe ʩoʥʳʤeʥ 

 ʪay ʤeʥץʡeʣepʽ, xaʙapʣapʜʳ ʞʠʥaװpaʣʜapʳ ʤeʥ ʞײץ aשʞa שaʪap xaʙapʣaʧpʜʳ ʪapaʪyʜʳץ

oʣapʜʳץ שopʳʥ ʞaʩay, ʩaץʪay ʤeʥ ᴇשʜey, oʣapʜʳ ʞaʥ-ʞaץʪʳ ʪapaʪyʜʳ, oʜaʥ ץaʣʜʳ 

ʢoʤʧʴʶʪepʣʽʢ ʞװʡeʣepʜʽש xaʙapʣap ץopʳʥa eʥyʜʽ ץaʤʪaʤaʩʳʟ eʪe aʣaʪʳʥ ʙaסʜapʣaʤaʣʳץ, 

ʙaסʜapʣaʤaʣʳץ-aʧʧapaʪʪʳץ ʞᴅʥe ʪexʥʠʢaʣʳײץ ץpaʣʜap ʤeʥ ײץpʳʣʳʤʜapʜʳ aʪaʡʤʳʟ. 

Aץʧapaʪʪʳץ-ץaʪʳʥaʩʪʳץ ʪexʥoʣoʛʠʷסa ʞaʪaʪʳʥ  ʜap: ʕEʄ, ʜepʙeʩ ʢoʤʧʴʶʪepʣep, ʪepʤʠʥaʣʜʳץ 

 שxaʙapʣapʜʳ ץʡeʣepʽ, ʤᴅʪʽʥʜʽʢ ʞᴅʥe ʛpaʬʠʢaʣʳװʢeʰeʥʜepʽ, ʞepʛʽʣʽʢʪʽ eʩeʧʪey ʞ שpaʣʜapʜʳײץ

 ץpaʣʜapʳ, ayʜʠoʚʠʟyaʣʴʜʳײץ ʪayץʣʢeʥ apxʠʚʪʽʢ xaʙapʣapʜʳ ʩaװ pʳʣʳʤʜapʳ, ʢᴇʣeʤʜʽײץ

xaʙapʣapʜʳ ʙaץʳʣaʡʪʳʥ ײץpaʣʜap ʤeʥ ײץpʳʣʳʤʜap (ʤyʣʴʪʠʤeʜʠa ʪexʥoʣoʛʠʷʩʳ ʤeʥ 

çʚʠpʪyaʣʴʜʳץ ʰʳʥʜʳץè ʞװʡeʩʽ ʥeʛʽʟʽʥʜe), ʤaʰʠʥaʣʳץ ʛpaʬʠʢa ʞװʡeʣepʽ, ʙaסʜapʣaʤaʣʳץ 

ʢeʰeʥʜep (ʙaסʜapʣaʤaʣayʜʳש ʪʽʣʜepʽ, ʪpaʥʩʣʷʪopʣap, oʧepaʮʠʷʣʳץ ʞװʡeʣep, ץoʣʜaʥʙaʣʳ 

ʙaסʜapʣaʤaʣapʜʳש ʧaʢeʪʪepʽ ʞᴅʥe ʪ.ʙ.), ʞepʛʽʣʽʢʪʽ ʞepʣepʤeʥ (ʤʳʩaʣʳ, ʙʽp ʥeʤeʩe ʙʽpʥeʰe 

 aʟʽpʛʽ ʢeʟʜeʛʽ ʙaʡʣaʥʳʩץ aʤʪaʤaʩʳʟ eʪeʪʽʥץ ʙepʽʥʜe) xaʙapʣap aʣʤaʩyʳʥשʡʳʤʜap ʰeײ

 .paʣʜapʳײץ

ɹʽʣʽʤ ʙepyʜʽ aץʧapaʪʪaʥʜʳpy װpʜʽʩʽʥe ʪᴅʥ ʥᴅpʩe ï oʣ ʧeʜaʛoʛʠʢa סʳʣʳʤʳ ʜaʤyʳʥʳש ʙװʢʽʣ 

ʪapʠxʳʥʜa ʪסשײʳʰ peʪ aץʧapaʪʪʳץ-ץaʪʳʥaʩʪʳץ ʪexʥoʣoʛʠʷʥʳש ʥeʛʽʟʽʥʜe ץoʣʜaʥʳʩ ʪaʙaʪʳʥ oץy 

 ʣ ʪexʥoʣoʛʠʷʣapײʧaʡʜa ʙoʣyʳ ʙoʣʳʧ ʪaʙʳʣaʜʳ. Aʣ ʙ שpʣepʽʥʽװa ʪשʣʜe ʞaװʤ שpaʣʜapʳʥʳײץ

ʧeʜaʛoʛʠʢa ʪapʠxʳʥʜa ʙײpʳʥ ʩoשʜʳ ʙoʣʳʧ ʢᴇpʤeʛeʥ ʙʽʣʽʤ ʙepy װpʜʽʩʽʥʽש ʠʥʪeʥʩʠʬʠʢaʮʠʷʩʳʥa 

ʜaסשʳʣ ʞoʣ aʰʳʧ ʙepʜʽ, oʣap: ʞeʜeʣ ʪװpʜe ʞװʟeʛe aʩʳpʳʣaʪʳʥ ʢepʽ ʙaʡʣaʥʳʩʪap, oץyסa ץaʞeʪʪʽ 

aץʧapaʪʪapʜʳ ʢoʤʧʴʶʪepʣep apץʳʣʳ ʙepy, ʢᴇʣeʤʽ װʣʢeʥ ʙoʣʳʧ ʢeʣeʪʽʥ aץʧapaʪʪapʜʳ apxʠʚʪe 

ʩaץʪay, eʩeʧʪey, aץʧapaʪʪʳץ ï ʽʟʜeʥʽʩ ץʳʟʤeʪʽʤeʥ ץaʪap oץy ʪᴅʞʽpʠʙeʩʽʥʽש ʥᴅʪʠʞeʣepʽʥ 

aʚʪoʤaʪʪaʥʜʳpy, oץy ץʳʟʤeʪʽʥ ʙaʩץapy ʤeʥ ʙaʩץapy ʥᴅʪʠʞeʣepʽʥ ʙaץʳʣayʜʳ aʚʪoʤaʪʪaʥʜʳpy. 

Aץʧapaʪʪʳץ-ץaʪʳʥaʩʪʳץ ʪexʥoʣoʛʠʷʥʳש ʞoסapʳʜa aʪaʣʳʧ ᴇʪʢeʥ ʤװʤʢʽʥʜʽʢʪepʽʥ 

ʧaʡʜaʣaʥy ʙʽʣʽʤ ʙepyʜʽש ʢeʣeʩʽ ʞaשa ʪװpʣepʽʥ ʢeשʽʥeʥ ץoʣʜaʥyסa ʤװʤʢʽʥʰʽʣʽʢʪep ʪyʜʳpaʜʳ, 

oʣap: 

- ʠʥʪepʙeʣʩeʥʜʽ (ᴇʪe ʙeʣʩeʥʜʽ) ʩײxʙaʪ ï oʣ ץoʣʜaʥyʰʳʥʳש ʢoʤʧʴʶʪepʤeʥ ץapʳʤ-ץaʪʳʥaʩʳ 

apץʳʣʳ ʞװʟeʛe aʩʳpʳʣaʜʳ. ɹײʣ apaʜa ʩײxʙaʪ ʤᴅʪʽʥʜʽʢ ʙײʡpʳץʪap ʤeʥ ʞayaʧʪap apץʳʣʳ 

 oʶʜa çʢepeʢʪʽè ʩᴇʟʜepʜʽ - epʢʽʥץ ʪapʜʳץpaײʟeʛe aʩʳʧ oʪʳpaʜʳ (ʤʳʩaʣʳ, ʩװpʜe ʞװʳʥʜʳ ʪץapץ

ʪװpʜe ץoʣʜaʥy ʞװpʛʽʟʽʣeʜʽ); 

- ʥaץʪʳ oʙʲeʢʪʽʣepʜʽ ʙaʩץapy; 

- ʵʢpaʥʜa ʢᴇpʽʥʽʩ ʪaʧץaʥ ʪװpʣʽ oʙʲeʢʪʽʣepʜʽײץ ,שʙʳʣʳʩʪapʜסʳ, װpʜʽʩʪepʜʽװ שpʣʛʽʣepʽʥ 

ʙaʩץapy; 

- oץy װpʜʽʩʪepʽʥʽש ʥᴅʪʠʞeʣepʽʥe aʚʪoʤaʪʪʳץ ʙaץʳʣay (ᴇʟʽʥʜʽʢ ʙaץʳʣay) ʞaʩay ʞᴅʥe 

ʙaץʳʣayʜʳש ʥᴅʪʠʞeʣepʽ ʙoʡʳʥʰa ʪeʩʪʽʣey, ʪװʟeʪyʣep eʥʛʽʟy. 

ɾoסapʳʜa aʪaʧ ᴇʪʽʣʛeʥ ʙʽʣʽʤ ʙepy ץʳʟʤeʪʽʥʽש ʪװpʣepʽ, ʙʽpʽʥʰʽʜeʥ, ʙʽʣʽʤʛepʣʜepʜʽש oʡ-

ᴇpʽʩʽʥ ʢeשeʡʪyʛe ʙaסʳʪʪaʣסaʥ ᴅʜʽʩʪeʤeʣepʜʽ ʞaʩayסa ʤװʤʢʽʥʜʽʢ ʙepeʜʽ; eʢʽʥʰʽʜeʥ, ʙʽʣʽʤʛepʣepʛe 

ʵʩʪeʪʠʢaʣʳץ ʪᴅpʙʠe ʙepyʜʽ ʞoסapʳ ʜᴅpeʞeʛe ʢᴇʪepyʛe; װʰʽʥʰʽʜeʥ, ץaʟʽpʛʽ aʜaʤʜap װʰʽʥ ᴇʪe 

 ʞoʣʜapʳʥ ʪaʙa שyʜʳסʜaʡʣapʜaʥ ʰʳסʠʳʥ ʞaץ aʙʳʣʜaʡ ʙʽʣy ʥeʤeʩeץ aʞeʪʪʽ ʪʠʽʤʜʽ ʰeʰʽʤʜepץ

ʙʽʣy ʩʠʷץʪʳ ʢoʤʤyʥʠʢaʪʠʚʪʽʢ ץaʙʽʣeʪʪepʜʽ ץaʣʳʧʪaʩʪʳpʳʧ, ʜaʤʳʪyסa ʤװʤʢʽʥʜʽʢ ʙepeʜʽ. 

ɾoסapʳʜa ʩʠʧaʪʪaʣסaʥ aץʧapaʪʪʳץ-ץaʪʳʥaʩʪʳץ ʪexʥoʣoʛʠʷʥʳש ʥeʛʽʟʽʥʜe ץaʣʳʧʪaʩץaʥ 

ʙʽʣʽʤ ʙepy ײץpaʣʜapʳʥʳש ʞaשa ʪװpʣepʽʥʽש ʤװʤʢʽʥʰʽʣʽʢʪepʽ ʞᴅʥe oʣapʜʳש ʙװʛʽʥʛʽ ʪaשʜaסʳ 

ʧeʜaʛoʛʠʢa סʳʣʳʤʳ ʩaʣaʩʳʥʜa ʞװʟeʛe aʩʳpʳʣyʳʥʳש ʪװpʣʽ ʞoʣʜapʳ ʙap. Aʪaʧ aʡʪץaʥʜa, oʣap: 

- ʙʽʣʽʤ ʙepeʪʽʥ ʙaסʜapʣaʤaʣʳײץ ץpaʣʜap, aʣ oʣapʜʳש ᴅʜʽʩʪeʤeʣʽʢ ץʳʟʤeʪʽ ʪᴇʤeʥʜeʛʽʜeʡ 

ʙoʣʳʧ ʢeʣeʜʽ: ʠʛepʽʣʛeʥ ʙʽʣʽʤ ʤᴇʣʰepʽʥeʥ xaʙapʜap eʪy, ʙʽʣʽʤʛepʣepʜʽש ʙʽʣʽʤ aʣy ʥeʤeʩe 

ʪᴅʞʽpʠʙeʣʽʢ ץʳʟʤeʪ ʪᴅʞʽpʠʙeʣepʽ ʤeʥ ᴇʟʽʥʜʽʢ ץaʙʽʣeʪʪepʽʥ ץaʣʳʧʪaʩʪʳpy ʞᴅʥe ʢepʽ ʙaʡʣaʥʳʩʪap 

apץʳʣʳ aʡץʳʥʜaʣסaʥ oץy ʤaʪepʠaʣʜapʳʥ ʠʛepyʜʽץ שaʞeʪʪʽ ʜᴅpeʞeʩʽʥ ץaʤʪaʤaʩʳʟ eʪe ʙʽʣy; 

- oץy ʤaʪepʠaʣʜapʳʥ ʠʛepyʜʽש ʜᴅpeʞeʩʽʥ ʙaץʳʣayסa (ᴇʟʽʥ-ᴇʟʽ ʙaץʳʣayסa) apʥaʣסaʥ 

ʙaסʜapʣaʤaʣap; 

- ʙʽʣʽʤʛepʣepʜʽש aʣסaʥ aץʧapaʪʪapʳʥ ʙʽp ʞװʡeʛe ʢeʣʪʽpy ץaʙʽʣeʪʽ ʤeʥ ʪᴅʞʽpʠʙeʩʽʥ 

-ץʧapaʪʪʳץʡeʩʽ ʤeʥ aװʜapʣaʤaʣap ʞסʽʟʜeʥʽʩʪʽʢ ʙa-ץʧapaʪʪʳץaʥ aסa apʥaʣסaʣʳʧʪaʩʪʳpyץ
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aʥʳץʪaʤaʣʳץ ʙaסʜapʣaʤaʣʳײץ ץpaʣʜap; 

- oʥʳש ʙaʩʪʳ ײץpʳʣʳʤʜʳץ ʞᴅʥe ʬyʥʢʮʠoʥaʣʴʜʳץ ʩʠʧaʪʪaʤaʣapʳʥ oץʳʧ-ʙʽʣy 

ʥaץʪʳʣʳסʳʥʳש ʙeʣʛʽʣʽ ʙʽp ʥeʛʽʟʽʥ ץaʤʪʠʪʳʥ ʠʤʠʪaʮʠʷʣʳץ ʙaסʜapʣaʤaʣʳײץ ץpaʣʜap (ʞװʡeʣep); 

- oʙʲeʢʪʽʥʽײץ ,שʙʳʣʳʩʪapʜʳװ ,שpʜʽʩʪʽש eʥʤeʩe ʙeʣʛʽʣʽ ʙʽp ʞaסʜaʡʜʳש (ʥaץʪʳ ʞᴅʥe 

çʚʠpʪyaʣʴʜʳè) װʣʛʽʣepʽʥ ʞaʩayסa apʥaʣסaʥ ʤoʜeʣʴʜʽʢ ʙaסʜapʣaʤaʣʳײץ ץpaʣʜap; 

- oץy ʤaʪepʠaʣʜapʳʥ ʢᴇpʥeʢʽʣʽʢ ʞaסʳʥaʥ ʙepyʜʽ ץaʤʪaʤaʩʳʟ eʪeʪʽʥ ʢᴇpʩeʪʽʣeʪʽʥ 

(ʜeʤoʥʪʩʪpaʮʠʷʣʳץ) oץy ײץpaʣʜapʳ; 

- ʪװpʣʽ oץy ʞaסʜaʡʣapʳʥʜa (ʤʳʩaʣʳ, ʙʽʣʽʤʛepʣepʜʽש ʜײpʳʩ ʰeʰʽʤ ץaʙʳʣʜaʡ ʙʽʣy ʥeʤeʩe 

ʽʩ-ᴅpeʢeʪʪʽש ʪʠʽʤʜʽ ʩʪpaʪeʛʠʷʩʳʥ ʪaשʜaʡ ʙʽʣy; 

 ;paʣʜapײץ ץʜapʣaʤaʣʳסpʽʥʜeʛʽ ʙaװaʥ oʡʳʥ ʪסʩaʪʳʥa apʥaʣץaʣʳʧʪaʩʪʳpy ʤaץ aʙʽʣeʪʪepʽʥץ -

- ʜeʤaʣʳʩ ʢeʟʽʥʜe ץoʣʜaʥʳʩ ʪaʙaʪʳʥ ʙaסʜapʣaʤaʣaʳײץ ץpaʣʜap. 

Eʥʜʽ ʙaסʜapʣaʤaʣʳײץ ץpaʣʜapʜʳש ʙʽʣʽʤ ʙepyʜeʛʽ ʜʠʜaʢʪʠʢaʣʳץ ʤװʤʢʽʥʜʽʢʪepʽʥ 

 ʜapʣaʤaסʳ - ʩoʣ ʙaסʳʣʳʤʠʣʳס שʥʳʥʳײpaʣʜap ʤaʟʤײץ ץʜapʣaʤaʣʳסɹa .ץapaʩʪʳpaʡʳץ

 ʳʣʳʤʠ ʤᴅʣʽʤeʪʪep aʣyʜʳ ʢᴇʟʜeʡʪʽʥʜʽʛʽʤeʥס ʪʳץʳʣʳ ʥaץʪʽʢeʣeʡ ʢᴇʤeʛʽ ap שpaʣʜapʳʥʳײץ

ʩʠʧaʪʪaʣaʜʳ. ʄײʥʜaʡ ʞaסʜaʡʜa װʣʛʽʣep ʞaʩay ʤװʤʢʽʥʜʽʛʽ, ʟepʪʪeʣeʪʽʥ ʥʳʩaʥʜapʜʳ, 

 ʠʤʠʪaʮʠʷʣay ï (ʪapʜʳè ʜaץʪʳʣapʳʤeʥ ʙʽpʛe çʚʠpʪyaʣʴʜʳʣʳץʥa) pʜʽʩʪepʜʽװ ,ʙʳʣʳʩʪapʜʳײץ

ʟepʪʪeʣeʪʽʥ װpʜʽʩʪepʜʽש ʟaשʜʳʣʳץʪapʳʥ ᴇʟ ʙeʪʪepʽʤeʥ aʰa ʙʽʣyʜʽ ʢᴇpʩeʪeʪeʽʥ סʳʣʳʤʠ 

ʞײʤʳʩʪapʜʳש ᴇʪyʽʥ ץaʤʪaʤaʩʳʟ eʪyʛe ʜᴅʥeʢep ʙoʣa aʣaʜʳ. 

ʊװʩʽʥʽʢʪʽ ʞaסʜaʡʜa ʙepʽʣʛeʥ ʙaסʜapʣaʤaʣʳץ oץy ʤaʪepʠaʣʜapʳ, oץy װpʜʽʩʽʥ 

 aʣʜʳץ ʜᴅpeʞeʩʽʥe ʜe, oʜaʥ ץʜaʡʳʥʜʳ שʬopʤaʣapʳ ʤeʥ ᴅʜʽʩʪepʽ ʙʽʣʽʤʛepeʣepʜʽ שʡʳʤʜaʩʪʳpyʜʳײ

ʞaʩ epeʢʰeʣʽʢʪepʽʥe ʜe ʩᴅʡʢeʩ ʢeʣyʽ ץaʞeʪ. 

ɹeʡʽʤʜeʣyʰʽʣʽʢ ʙoʣʩa ʤװʤʢʽʥʜʽʛʽʥʰe ʙʽʣʽʤʛepʣepʜʽש ᴅpץaʡʩʳʩʳʤeʥ ʞeʢe ʞײʤʳʩ ʽʩʪeʡ 

ʙʽʣyʜʽ, ײʩʳʥʳʣסaʥ oץy ʤaʪepʠaʣʳʥ ץaʙʳʣʜayʜaסʳ ʙʽʣʽʤʛepʣepʜʽש ᴇʟʽʥʜʽʢ ץaʙʽʣeʪʪepʽʥ װʥeʤʽ 

eʩʢepʽʧ oʪʳpyʜʳ ץaʞeʪ eʪeʜʽ. 

Oץʳʪyʜʳש ʞװʡeʣʽʣʽʛʽ ʤeʥ peʪʪʽʣʽʛʽ ʙaסʜapʣaʤaʣʳײץ ץpaʣʜapʜʳ ץoʣʜaʥa oʪʳpʳʧ, 

oʡʜaסʳʜaʡ ʙʽʣʽʤ aʣy ʤeʥ ʙeʣʛʽʣʽ ʙʽp ʪᴅʞʽpʠʙeʛe ʠe ʙoʣy ʙapʳʩʳʥʜa peʪʪʽʣʽʢ ʧeʥ ʩaʙaץʪaʩʪʳץ 

aʣʛopʠʪʤʽʥ ʠʛepy ʤaץʩaʪʳʥʜa ʙʽʣʽʤʛepʣepʜʽסײ שʳʤʜap, ʜepeʢʪep ʞװʡeʩʽ ʤeʥ ʙʽʣʽʤ aʣy ʪᴅʩʽʣʜepʽʥ 

ʣoʛʠʢaʣʳץ ʙaʡʣaʥʳʩʪa ʠʛepe ʙʽʣyʜʽ ʢᴇʟʜeʡʜʽ. 

Oץyʜʳש ʟepʜeʣʽʣʽʛʽ ʤeʥ ʙʽʣʽʤʛep ץʳʟʤeʪʽʥʽש ʙeʣʩeʥʜʽʣʽʛʽ ʞᴅʥe ᴇʟʽʥʜʽʢ ʩʠʧaʪʳ ʙʽʣʽʤ 

ʙepyʜʽש ʥaץʪʳ ʤaץʩaʪʪapʳ ʤeʥ ʤʽʥʜeʪʪepʽʥ ʜײpʳʩ ʪװʩʽʥe ʙʽʣy ʞaסʜaʡʳʥa ʩᴅʡʢeʩ ʢeʣeʪʽʥ ʙʽʣʽʤ 

aʣyסa ʙaʡʣaʥʳʩʪʳ xaʙapʣap aʣyʜʳ ᴇʟʽʥʜʽʢ ᴅpeʢeʪʪep ʙaסʜapʣaʤaʣapʳ ײץpaʣʜapʳʤeʥ ץaʤʪaʤaʩʳʟ 

eʪyʜʽ ʢᴇʟʜeʡʜʽ. ɹʽʣʽʤʛep ץʳʟʤeʪʽʥʽש ʞaʥʜaʥyʳ ʙײʣ apaʜa ʵʢpaʥʜa ʢᴇpʽʥʽʩ ʪaʧץaʥ ʞaסʜaʡʜʳ ᴇʟ 

ʙeʪʽʤeʥ ʙaʩץapa ʙʽʣyʽʤeʥ ʪʳסʳʟ ʙaʡʣaʥʳʩʪʳ ʙoʣʳʧ ʢeʣeʜʽ, oʣap: oץy ץʳʟʤeʪʽʥʽש peʞʠʤʽʥ 

ʪaשʜay, ᴇʟʽʥʜʽʢ ʰeʰʽʤ ץaʙʳʣʜay ʢepeʢ ʙoʣסaʥ ʞaסʜaʡʜaסʳ ʽʩ-ᴅpeʢeʪʪepʜʽש ʥײʩץaʣʳʣʳסʳ. 

Oץy ʥᴅʪʠʞeʣepʽʥ ʠʛepyʜʽש ʥaץʪʳʣʳסʳ ʙaסʜapʣaʤaʣʳײץ ץpaʣʜapʜʳש ʢᴇʤeʛʽʥe ʩװʡeʥe 

oʪʳpʳʧ, ʙʽʣʽʤʛepʣepʜʽש oץy ʤaʪepʠaʣʳʥʳש ʤaʟʤײʥʳʥ, ʽʰʢʽ ʣoʛʠʢaʩʳ ʤeʥ ײץpʳʣʳʤʳʥ ʩaʥaʣʳ 

ʪװpʜe ʠʛepyʜʽ ʤaץʩaʪ eʪeʜʽ. Aʣ ʙײʣ ʤaץʩaʪ ᴇʟʽʥ-ᴇʟʽ ʙaץʳʣay, ᴇʟʽʥ-ᴇʟʽ ʪװʟeʪy ʞᴅʥe ʙaץʳʣayʜʳ ʢepʽ 

ʙaʡʣaʥʳʩʪap ʥeʛʽʟʽʥʜe ץaʤʪaʤaʩʳʟ eʪy apץʳʣʳ ʞװʟeʛe aʩaʜʳ. 

ɹʽʣʽʤʛepʜʽש ʠʥʪeʣʣeʢʪyaʣʜʳץ ʧoʪeʥʮʠaʣʳʥ ʜaʤʳʪy oʥʳש oʡ ʩaʥaʩʳʥʳש ʜaʤyʳʥ ʞaʥ-

ʞaץʪʳ ץaʤʪaʤaʩʳʟ eʪyʜʽ ʢᴇʟʜeʡʜʽ, oʣap: ʢװpʜeʣʽ ʞaסʜaʡʣap ʪyʳʥʜaסaʥ ʢeʟʜepʜe ʪʠʽʤʜʽ, ʜײpʳʩ 

ʰeʰʽʤʜep ץaʙʳʣʜaʡ ʙʽʣy ץaʙʽʣeʪʽʥ ץaʣʳʧʪaʩʪʳpy, ʙʽʣʽʤʛepʜʽש aʣסaʥ aץʧapaʪʪapʳʥ ᴇשʜeʡ ʙʽʣy 

 .aʣʳʧʪaʩʪʳpyץ aʙʽʣeʪʽʥץ

ɹaסʜapʣaʤaʣʳײץ ץpaʣʜapʤeʥ ʞײʤʳʩ ʽʩʪeyʜe ʩyʛʛeʩʠʚʪʽʢ (aסʳʣʰʳʥ ʩᴇʟʽʥeʥ aʣʳʥסaʥ, 

 .ʤʢʽʥʜʽʛʽװaʤʪaʤaʩʳʟ eʪy ʤץ ʳʥaʥʳ ʙepeʜʽ) ʢepʽ ʙaʡʣaʥʳʩʧeʥסeʩ ʙepy ʜeʛeʥ ʤaשʩʳʥʳʩ ʞaʩay, ʢeײ

Oʣ ʙaסʜapʣaʤaʥʳש ʙʽʣʽʤʛepʜʽש ᴅpeʢeʪʽʥe ʙepeʪʽʥ ʞayaʙʳʥ ץaʤʪaʤaʩʳʟ eʪyʜʽ ʢᴇʟʜeʡʜʽ. Aʪaʧ 

aʡʪץaʥʜa: ʙaסʜapʣaʤa ʙoʡʳʥʰa ʞaʩaʣʳʥaʪʳʥ ʞײʤʳʩʪʳש ʣoʛʠʢaʣʳץ ʞaסʳʥaʥ aʷץʪaʣסaʥ ᴅpʙʽp 

ʢeʟeשʽʥʜeʛʽ oץy װpʜʽʩʽʥʽש ʥᴅʪʠʞeʣepʽ ʙoʡʳʥʰa ʙeʣʛʽʣʽ ʙoʣסaʥ ץaʪeʣʽʢʪepʜʽ ʙoʣʞayʜʳ ʙaץʳʣay 

ʢeʟʽʥʜeʛʽ ʙaʡʣaʥʳʩʪapʜʳ ʞװʟeʛe aʩʳpaʜʳ ʞᴅʥe ײʩʳʥʳʣסaʥ ʙoʣʞaʤ ʤeʥ ʞopaʤaʣʜʳ ײץʧʪayסa 

ʥeʤeʩe oʥʳ ʞoץץa ʰʳסapyסa ʙaʡʣaʥʳʩʪʳ ʙײʜaʥ ᴅpʽ ʥe ᴅpeʢeʪ ʞaʩayסa ʙoʣaʪʳʥʜʳסʳ ʞaʡʳʥʜa 

ʙaסʜapʣaʤaʣʳץ ʢeשeʩ aʣyסa ʤװʤʢʽʥʰʽʣʽʢ ʪyaʜʳ. 

ɹaסʜapʣaʤaʣʳײץ ץpaʣʜapʜʳש ʤaʟʤײʥʳ ʤeʥ oʥʳ ʜaʡʳʥʜayסa ץoʡʳʣaʪʳʥ ʵpʛoʥoʤʠʢaʣʳץ 

ʪaʣaʧʪap oʜaʥ ᴅpʽ ʢװʰeʡe ʪװʩeʜʽ. ʄײʥʜaʡ ʢeʟʜe ʪᴇʤeʥʜeʛʽ ʞaסʜaʡʣap ʙaʩʪʳ ʥaʟapʜa ʙoʣyʳ ʰapʪ, 
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oʣap: 

- ʙʽʣʽʤʛepʣepʜʽש ʞaʩ ʤᴇʣʰepʽʤeʥ ץaʪap oʣapʜʳש ᴇʟʽʥʜʽʢ epeʢʰeʣʽʢʪepʽʥ, ʧʩʠxoʣoʛʠʷʣʳץ 

ʪײpסʳʜa ʞװʡʢe ץʳʟʤeʪʽʥʽש ᴅp ʪװpʣepʽʥ, oʡʣayʜʳש ᴅp ʪװpʣepʽʥ, ʠʥʪeʣeʢʪyaʣʜʳץ ʵʤoʮʠoʥaʣʜʳץ 

(ʩeʟʽʤʜʽʢ) ץaʙʽʣeʪʪʽ ץaʣʳʧʪaʩʪʳpyʜʳש ʟaשʜʳʣʳץʪapʳʥ װʥeʤʽ eʩʢepʽʧ oʪʳpy; 

- ʙʽʣʽʤʛepʣepʜʽש ʙaסʜapʣaʤaʣʳײץ ץpaʣʜapʤeʥ ʞײʤʳʩ ʽʩʪey ʢeʟʜepʽʥʜe ʞaסʳʤʜʳ 

ʩʪʠʤyʣʜʳש, oץyʜʳש ʤoʪʠʚaʮʠʷʣʳץ ʜᴅpeʞeʩʽʥeʥ apʪyʳʥ ץaʜaסaʣaʧ oʪʳpy; 

- ʙepʽʣʛeʥ aץʧapaʪʪapʜʳ ʞᴅʥe ʪ.ʙ. ʙeʡʥeʣeyʛe ʪaʣaʧʪap ץoʷ ʙʽʣy. 

ɹʽʣʽʤ ʙepy ʩaʣaʩʳʥʜa ʞaשa aץʧapaʪʪʳץ ʪexʥoʣoʛʠʷʣapʜʳײץ שpaʣʜapʳʥ ʧaʡʜaʣaʥyʜʳש 

ʪʠʽʤʜʽ ʙaסʳʪʪapʳʥ eʩʢepy. ɹװʛʽʥʛʽ ʪaשʜa ʵʢʩʧepʪʪʽʢ oץy ʞװʡeʣepʽʥ ʢeשʽʥeʥ ץoʣʜaʥʳʣa ʙaʩʪayʳʥa 

ʙaʡʣaʥʳʩʪʳ ᴅʜʽʩʪʢepʣepʜʽש aʣʜʳʥʜa ʤoʣ ʤװʤʢʽʥʰʽʣʽʢʪep ʪyʳʥʜayʜa. ʕʢʩʧepʪʪʽʢ ʞװʡeʣepʜʽ 

ʰapʪʪʳ ʪװpʜe eʢʽ ʪoʧץa ʙᴇʣeʜʽ: ʙʽpʽʥʰʽ ʪoʙʳʥʜa ʳץʪʠʤaʣ ʧaʡʳʤʜayʣapסa ʥeʛʽʟʜeʣʛeʥ ʧʽʢʽpʣep 

 a ʥeʛʽʟʜeʣʛeʥ ʧʽʢʽpʣep ʙaʩʪʳסʧaʡʳʤʜayʣap ץoʣʜaʥʳʩ ʪaʙaʜʳ, aʣ eʢʽʥʰʽʩʽʥʜe ï ʣoʛʠʢaʣʳץ

ʥaʟapʜa ʙoʣaʜʳ.  

ɹʽʟʜʽש oʡʳʤʳʟʰa, ʵʢʩʧepʪʪʽʢ oץy ʞװʡeʣepʽʥ ʞװʟeʛe aʩʳpyסa ʩeʙeʧʢep ʙoʣaʪʳʥ ʵʢʩʧepʪʪʽʢ 

ʞװʡeʥʽש eʢʽʥʰʽ ʪoʙʳʥʳש ʤװʤʢʽʥʰʽʣʽʢʪepʽʥ ʜep ʢeʟʽʥʜe ʧaʡʜaʣaʥa ʙʽʣʛeʥ ʜײpʳʩ ʙoʣaʜʳ, ʩeʙeʙʽ 

ʤײʥʜaסʳ ʧaʡʳʤʜayʣapʜʳש ʙapʣʳסʳ ʜa ץaʪaש ʣoʛʠʢaסa ʥeʛʽʟʜeʣʛeʥ. ɹʽʣʽʤ aʣyʜʳש ʙaʩʪʳ 

 a ʩaʡ ʙeʣʛʽʣʽסaʥ ʪaʣaʧʪapסoʡʳʣץ ʡeʣepʽװy ʞץaʥ ʵʢʩʧepʪʪʽʢ oסʙʽpʽ peʪʽʥʜe ʪaʥʳʣ שpaʣʜapʳʥʳײץ

ʙʽp oץy ʤaץʩaʪʪapʳʥ ʰeʰy ʙapʳʩʳʥʜa aʡʪʳʣסaʥ ʧʽʢʽpʣepʜeʥ xaʙapʜap eʪʽʧ oʪʳpaʜʳ, ʷסʥʠ 

ʞװʡeʥʽ ʧaʡʜaʣaʥyʰʳ ʤeʥ ʞװʡeʥʽש apaʩʳʥʜaסʳ ʩײxʙaʪʪʳ ץaʣʳʧʪaʩʪʳpaʜʳ. 

ʕʢʩʧepʪʪʽʢ oץy ʞװʡeʣepʽ װʰ ʰaסʳʥ ʞװʡeʣepʜʽש (ʧoʜʩʠʩʪeʤa) ʞʠʳʥʪʳסʳ peʪʽʥʜe ʢᴇpʽʥʽʩ 

ʪaʙaʜʳ, oʣap: 

 ;(ʣʛʽʩʽװ eʥʛʽʟy ʤaʰʪʥaʩʳ ʤeʥ ʙʽʣʽʤ aʣy) ʡeʩʽװʳʥ ʞסʰa שaʪʳʥaʩʪapʜʳץ -

- ʪװʩʽʥʽʢʪeʤeʣepʜʽש ʰaסʳʥ ʞװʡeʩʽ (ʠʥʪepʬeʡʩ); 

- ʪװpʣʽ ʙʽʣʽʤ ʩaʣaʣapʳʥ (ʙʽʣʽʤʜep ʙaʟaʩʳ) ʠʛepyʜʽש ʰaסʳʥ ʞװʡeʩʽ. 

ʕʢʩʧepʪʪʽʢ oץy ʞװʡeʣepʽ, ʙʽpʽʥʰʽʜeʥ, oץʳʣaʪʳʥ ʧᴅʥʥʽש ʤaץʩaʪʪapʳʥ ʞװʟeʛe aʩʳpyʜʳש 

ʩʪpaʪeʛʠʷʩʳ ʤeʥ ʪaʢʪʠʢaʩʳʥ ʩײxʙaʪʪʳץ ʞaסʜaʡ ʰeשʙepʽʥʜe ʰeʰyʜʽ ץaʤʪaʤaʩʳʟ eʪʩe, eʢʽʥʰʽʜeʥ, 

ʙʽʣʽʤʛepʣepʜʽש ʙʽʣʽʤ ʜᴅpeʞeʩʽʥ, ʪᴅʞʽpʠʙeʩʽʥ ʞᴅʥe ץaʙʽʣeʪʪepʽʥ, ʩoʥʳʤeʥ ʙʽpʛe oץy ʤeʥ 

ʙaץʳʣayʜʳש ʜײpʳʩʪʳסʳʥ ʙaסaʣay ʥᴅʪʠʞeʣepʽ apץʳʣʳ, aʣ װʰʽʥʰʽʜeʥ, ʙaʩץapy ʞװʡeʩʽʥ 

aʚʪoʤaʪʪaʥʜʳpyʜʳ ʪײʪaʩʪaʡ ʩoʣ ʞװʡeʥʽש ʪʽʢeʣeʡ ʢᴇʤeʛʽ apץaʩʳʥʜa ץaʤʪaʤaʩʳʟ eʪe aʣaʜʳ. 

ɹʽʣʽʤʛepʣepʜʽ ᴇʟ ʙeʪʽʤeʥ ʞײʤʳʩ ʽʩʪeʡ ʙʽʣyʛe ʙayʣʠ oʪʳpʳʧ, ʵʢʩʧepʪʪʽʢ oץy ʞװʡeʣepʽ ʪaʥʳʤʜʳץ 

 ʤoʪʠʚaʮʠʷʩʳʥ ᴇʟʽʥʜʽʢ שyʜʳץʳʟaʜʳ, oסʜaʡʣap ʪyסoʣaʡʣʳ ʞaץ ʜaʤyʳʥa שpʜʽʩʪepʽʥʽװ שʳʟʤeʪʪʽץ

 ʳʣay ʤeʥ ᴇʟʽʥ-ᴇʟʽץʰeʡʪeʜʽ ʞᴅʥe ᴇʟʽʥ-ᴇʟʽ ʙaװʳ eʩeʙʽʥeʥ oʜaʥ ᴅpʽ ʢסaʣʳʣʳץʩײʢᴇʧ ʥ שʳʟʤeʪʪʽץ

ʪװʟeʪyʜʽש ʤװʤʢʽʥʰʽʣʽʢʪepʽʥ apʪʪʳpaʜʳ. 

ɹʽʣʽʤʜʽʣʽʢʪʽ ʪaʥʳʪyʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʪepʽʥʽץ שaʪapʳʥa ʙeʣʛʽʣʽ ʙʽp ʧᴅʥʥʽש ʤaʟʤײʥʳʥa ʙaסʳʪ-

ʙaסʜap aʣסaʥ ʤᴅʣʽʤeʪʪepʜʽש oץy ʙaʟaʩʳʥ ʞaʪץʳʟyסa ʙoʣaʜʳ. ʄᴅʣʽʤeʪʪepʜʽש oץy ʙaʟaʩʳ 

ʤᴅʣʽʤeʪʪep ʣeʛʽʥʽץ שaʣʳʧʪaʩyʳʥ ץaʤʪaʤaʩʳʟ eʪeʜʽ, ʷסʥʠ aץʧapaʪʪapʜʳ ʞʠʥay, ʩaץʪay ʞᴅʥe 

ʧaʡʜaʣaʥy ʤװʤʢʽʥʰʽʣʽʢʪepʽʥ ʜep ʢeʟʽʥʜe ʪyʜʳpʳʧ oʪʳpaʜʳ. Aʪaʧ aʡʪץaʥʜa: ץoʣʜa ʙap 

ʤᴅʣʽʤeʪʪepʜʽ ᴇשʜey, oʣapʜʳ ʽʟʜeʩʪʽpy (ʪaʣʜay, ʙʽp ʞװʡeʛe ʢeʣʪʽpy), ʙepʽʣʛeʥ aץʧapaʪʪapʜʳ 

ᴇʟʜepʽʥʽש ʙeʣʛʽʣepʽ ʙoʡʳʥʰa ʪaʣʜay ʞᴅʥe ʤoʜʠʬʠʢaʮʠʷʣay; peʜaʢʪopʜʳש ʤᴅʪʽʥʜʽ, ʰeʰʽʤʜepʜʽ 

ʙaץʳʣay ʥᴅʪʠʞeʣepʽʥ, ʞײʤʳʩ peʛʣaʤeʥʪʽʥ ʧaʡʜaʣaʥa ʙʽʣy. ʄᴅʣʽʤeʪʪepʜʽש oץy ʙaʟaʩʳʥ ʙepʽʣʛeʥ 

aץʧapaʪʪapʜʳ ᴇשʜeyʛe ʙaʡʣaʥʳʩʪʳ ᴇʟʽʥʜʽʢ ʞײʤʳʩ ʙapʳʩʳʥʜa ץoʣʜaʥyסa ʙoʣaʜʳ (ʤʳʩaʣʳ, 

 pʜʽʩʽ ʢeʟʽʥʜe ʞᴅʥeװ ʧapaʪʪapʜʳ ʙeʣʛʽʣʽ ʙʽp epeʢʰeʣʽʢʪepʽ ʙoʡʳʥʰa ʽʟʜeʩʪʽpyץaʞeʪʪʽ aץ

ʤʽʣʽʤeʪʪepʜʽש oץy ʙaʟaʩʳʥ ʞaשa ʤaʟʤײʥʤeʥ ʪoʣʳץʪʳpy ʢeʟʽʥʜe oʣapʜʳ ʪaʣʜaʧ, ʤoʜʠʬʠʢaʮʠʷʣay 

ʙapʳʩʳʥʜa).  

ɹeʣʛʽʣʽ ʙʽp ʧᴅʥ aʡʤaסʳʥa ʙaסʳʪʪaʣסaʥ ʙʽʣʽʤʜepʜʽש oץy ʙaʟaʩʳ ʙʽʣʽʤʛepʜʽש ᴇʟʽʥe ʪʠʽʤʜʽ oץy 

peʞʠʤʽʥ ʪaשʜaʧ aʣyʳ ʥeʛʽʟʽʥʜe ᴇʟ ʙeʪʽʤeʥ ʙʽʣʽʤ aʣyʳʥ ʞװʟeʛe aʩʳpa ʙʽʣyʽʥ ʤaץʩaʪ eʪeʜʽ. 

ɹʽʣʽʤʜepʜʽש oץy ʙaʟaʩʳ: ʙeʣʛʽʣʽ ʙʽp ʧᴅʥʥʽש ʙaʩʪʳ סײʳʤʜapʳʥʳש ʩʠʧaʪʪaʤaʩʳ ʤeʥ 

aʥʳץʪaʤaʣapʳʥ ץaʤʪʠʪʳʥ  ʩoʣ ʧᴅʥ ʤᴅʣʽʤeʪʪepʽʥʽש oץy ʙaʟaʩʳʥʳש ʙoʣyʳʥ; ʪaʧʩʳpʤaʣapʜʳ 

opʳʥʜayʜʳש ʩʪpaʪeʛʠʷʩʳ ʤeʥ ʪaʢʪʠʢaʩʳʥ; ʩoʣ ʧᴅʥʛe ʙaʡʣaʥʳʩʪʳ ʙepʽʣeʪʽʥ ʞaʪʪʳסyʣapʜʳש, 

ʤʳʩaʣʜap ʤeʥ ʪaʧʩʳpʤaʣapʜʳש ʢeʰeʥʽʥ ʞaʩayʜʳ; ʙʽʣʽʤʛepʜʽש ʙʽʣʽʤ ʜeשʛeʡʽ ʞaʡʳʥʜa 

(ʙaʩʪayʳʰ, apaʣʳץʧeʥ ץaʪap ʪʽʢeʣeʡ oץy װpʜʽʩʽ ʙapʳʩʳʥʜaסʳ) aץʧapaʪʪapʜʳ ץaʤʪʠʪʳʥ oץy 

ᴅʜʽʩʪeʤeʩʽʥ ʞaʩayʜʳ; ʙʽʣʽʤʛepʜʽש ʞʽʙepʛeʥ ץaʪeʣepʽ ʞaʡʳʥʜaסʳ ʤᴅʣʽʤeʪʪep ʙaʟaʩʳʤeʥ ץaʪap 
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ʞʽʙepʽʣyʽ ʤװʤʢʽʥ ʜeʧ aʥaʣaʪʳʥ ץaʪeʣʽʢʪepʜʽש ʪʽʟʽʤʽ ʤeʥ oʣapʜʳ ʪװʟeʪy ʞaʡʳʥʜaסʳ aץʧapaʪʪapʜʳ 

 aʤʪʠʪʳʥץ ʪʽʟʽʤʽʥ שʬopʤaʣapʳʥʳ ץʡʳʤʜʳײ ᴅʜʽʩʪeʤeʣʽʢ ʪᴅʩʽʣʜepʽ ʤeʥ שyʜʳץaʤʪyʜʳ; oץ

ʤᴅʣʽʤeʪʪep ʙaʟaʩʳʥ ʞᴅʥe ʪ.ʙ. ʞaʩayʜʳ ʢᴇʟʜeʡʜʽ. ɹʽʣʽʤʜepʜʽש oץy ʙaʟaʩʳ ʩײxʙaʪʪʳ ᴇʟ ʜeשʛeʡʽʥʜe 

 .ʳʟʳʧ oʪʳpaʜʳסʜaʡʣap ʪyסoʣaʡʣʳ ʞaץ aסʡʳʤʜaʩʪʳpyײ

ᴆʟʜepʽʥʽש ʜʠʜaʢʪʠʢaʣʳץ ʤװʤʢʽʥʰʽʣʽʢʪepʽ ʪײpסʳʩʳʥaʥ aʣʳʧ ץapaʩʪʳpסaʥʜa ʙaסʜapʣaʤaʣʳץ 

ʞװʡeʣepʜʽש ʢᴇʧʰʽʣʽʛʽ çoץʳʪyʰʳ - ʙʽʣʽʤʛepè ʜeʧ aʪaʣaʪʳʥ ʪaʙʠסʠ oץy ʪװpʽʥe ᴇʪe ʞaץʳʥ ʙoʣʳʧ 

ʢeʣeʜʽ. Oʣapʜʳ ʪʠʽʤʜʽ ץoʣʜaʥa ʙʽʣyʜʽש apץaʩʳʥʜa ᴇʟ ʙeʪʽʤeʥ ʙʽʣʽʤ aʣy װpʜʽʩʽʥ ʜײpʳʩ ʞoʣסa ץoʷ 

ʙʽʣy ʞװʡeʣepʜʽש ʧeʜaʛoʛʠʢaʣʳץ ʤװʤʢʽʥʰʽʣʽʢʪepʽ oʣapʜʳש ʢᴇʤeʛʽʤeʥ ʠʛepʽʣʛeʥ ʙʽʣʽʤʜʽ ʞaשa 

ʞaסʜaʡʣapסa ʩᴅʡʢeʩ ᴇʟ ʙeʪʽʤeʥ ץoʣʜaʥa ʙʽʣy ץaʙʽʣeʪʽʥe ʠe ʙoʣyʳʤeʥ ʩʠʧaʪʪaʣaʜʳ. Aʣ oʣ 

 :ʳʥaʩʳ ʪᴇʤeʥʜeʛʽʜeʡ ʙoʣʳʧ ʢeʣeʜʽסʤᴅʥ-ʤa שaʙʽʣeʪʪʽʣʽʢʪʽץ

- ʙeʣʛʽʣʽ ʥʳʩaʥʥʳץ שʳʟʤeʪʪepʽʥ ʢᴇpe ʙʽʣy; 

- ʥʳʩaʥʥʳש ᴇʟʽʥʜʽʢ ײץpʳʣʳʤʳʥ ʞᴅʥe aʣסa ץoʡʳʣסaʥ ʤaץʩaʪץa ʞeʪyʜʽש ʪʠʽʤʜʽ ᴅʜʽʩʪepʽʥ 

 .apaʩʪʳpyץ

Oʣapʜʳש ʤװʤʢʽʥʰʽʣʽʢʪepʽʥ ʧaʡʜaʣaʥ ʙʽʣyʜʽש apץaʩʳʥʜa ʙʽʣʽʤʛepʜʽש ʪaʥʳʤʜʳץ ץʳʟʤeʪʽʥʽש 

 ʳʥʜaʡץaʥ ʤᴅʩeʣeʣepʜʽ ʰeʰyʛe ʙʽp ʪaʙaʥ ʞaסpʜʽʩʪepʽʥe ʙaʡʣaʥʳʩʪʳ ʪyʳʥʜaװ ʣʛʽʣʽpʽʥ ʞaʩayװ

ʪװʩeʤʽʟ. 
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ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʙʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʞʘסʜʘʡʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʦץʫ-

ʟʝʨʪʪʝʫʰʽʣʽʢ ʽʩ-ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥ ʜʘʡʳʥʜʘʫ ʞʦʣʜʘʨʳ ʞʘʟʳʣסʘʥ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʜʘʤʳʪʫ ᴇʟʝʢʪʽʣʽʛʽʤʝʥ ʙʝʣʛʽʣʽ ʞᴅʥʝ 

ʤʝʤʣʝʢʝʪʪʽʢ ʪײʨסʳʜʘʥ ץʦʣʜʘʫ ʪʘʙʫʜʘ. ɹʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʢʝʟʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʙʘʩʪʳ 

ʤᴅʩʝʣʝ ï ʮʠʬʨʣʳ ʤʝʢʪʝʧʢʝ ʤסײʘʣʽʤ ʜʘʡʳʥʜʘʫ. פʘʨץʳʥʜʳ ʙʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫʜʳ ʜʘʤʳʪʫ 

ʙʘʨʳʩʳʥʜʘ ʙʽʨץʘʪʘʨ ʧʨʦʙʣʝʤʘʣʘʨ ʘʥʳץʪʘʣʜʳ: ץʘʨʞʳʣʘʥʜʳʨʫ, ʩʪʫʜʝʥʪʪʝʨ, ʦץʫʰʳʣʘʨ ʤʝʥ 

ʤסײʘʣʽʤʜʝʨʜʽש ʵʣʝʢʪʨʦʥʜʳ ʪװʨʜʝ ʦץʫʳ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ ʞʘשʘ ʜʝשʛʝʡʜʝʛʽ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʤʝʥ 

ʤʝʢʪʝʧʪʝʨʜʽש ʞʝʣʽʣʽʢ ץʦסʘʤʜʘʩʪʳסʳʥ ײץʨʫ ץʘʞʝʪʪʽʣʽʛʽ, ץʘʞʝʪʪʽ ʞʘʙʜʳץʪʘʨʤʝʥ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ 

ʢʦʥʪʝʥʪʝʨʽʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʤʘʪʝʨʠʘʣʜʘʨʜʳש ʩʘʧʘʩʳʥ ʙʘץʳʣʘʡʪʳʥ ʞʘשʘ ʞװʡʝʩʽʥ ײץʨʫ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʩʧʦʩʦʙʳ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ.ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠʟʚʝʩʪʥʦ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ.ʆʩʥʦʚʥʦʡ ʚʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʦʮʠʬʨʦʚʢʝ ʦʙʨʘʟʦʚʘʥʠʷ, - ʵʪʦ ʧʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ ʜʣʷ ʮʠʬʨʦʚʳʭ ʰʢʦʣ.ɺ ʭʦʜʝ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʧʨʦʙʣʝʤ: ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, 

ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ, ʰʢʦʣʴʥʠʢʦʚ ʠ ʫʯʠʪʝʣʝʡ. ʉʨʝʜʠ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʪʴ 
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ʩʝʪʝʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʚʫʟʦʚ ʠ ʰʢʦʣ ʥʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʫʯʝʙʥʳʡ ʢʦʥʪʝʥʪ, ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʮʠʬʨʣʘʥʜʳʨʫ, ʮʠʬʨʣʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ, 

ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽ, ʮʠʬʨʣʳ ʩʘʫʘʪʪʳʣʳץ, ʦץʫ-ʟʝʨʪʪʝʫʰʽʣʽʢ, ʙʽʣʽʤ ʙʝʨʫ. 

 

ʎʠʬʨʣʽʢ ʩʘʫʘʪʪʳʣʳץ ï ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ץʘʫʽʧʩʽʟʜʽʢʪʽש ʥʝʛʽʟʽ, XXIסʘʩʳʨʜʳש ʝʥ 

ʤʘשʳʟʜʳ ʙʽʣʽʤʽ, ʝש ʥʝʛʽʟʛʽ ʪʘץʳʨʳʧʪʘʨʳʤʳʟʜʳש ʙʽʨʽ. ʎʠʬʨʣʽʢ ʩʘʫʘʪʪʳʣʳץ ï ʙײʣ ʘʜʘʤ ᴇʤʽʨʽʥʽש 

ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʜʘ ʮʠʬʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʝʥʽʤʜʽ, ʪʠʽʤʜʽ ץʦʣʜʘʥʫסʘ ʜʘʡʳʥʜʳסʳ ʞᴅʥʝ 

 ʘ ʞʦʣ ʘʰʳʧסᴇʤʽʨ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ שʪʳץʳʣʳ ʭʘʣʳץʦʣʜʘʥʫ ʘʨץ ʘʙʽʣʝʪʽ. ʆʩʳ ʪʝʭʥʦʣʦʛʠʷʥʳץ

ʦʪʳʨ. 

 ʰʽʥʰʽװ שʩʪʘʥʥʳץʘʟʘפʳ çסʪʘʨʜʘשʘץ ʳ 31סʈ ʇʨʝʟʠʜʝʥʪʽ ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ 2017ʞʳʣפ

ʞʘסשʳʨʫʳ: ʞʘᴃʘʥʜʳץ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʢè ʘʪʪʳ ɾʦʣʜʘʫʳʥʜʘ çʎʠʬʨʣʳ פʘʟʘץʩʪʘʥè 

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʞʘʩʘʫʜʳץ שʘʞʝʪʪʽʣʽʛʽʥ ʘʡץʳʥʜʘʧ ʙʝʨʜʽ: ç...ɹʽʟ ʮʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ײץʨʳʣʘʪʳʥ ʞʘשʘ ʠʥʜʫʩʪʨʠʷʣʘʨʜʳ ᴇʨʢʝʥʜʝʪʫʛʝ ʪʠʽʩʧʽʟ. ɹײʣ 

ʤʘשʳʟʜʳ ʢʝʰʝʥʜʽ ʤʽʥʜʝʪ. ɽʣʜʝ 3D ï ʧʨʠʥʪʠʥʛ, ʦʥʣʘʡʥ-ʩʘʫʜʘ, ʤʦʙʠʣʴʜʽ ʙʘʥʢʠʥʛ, ʮʠʬʨʣʳץ 

 ʘ ʜʘץʦʣʜʘʥʳʣʘʪʳʥ ʞᴅʥʝ ʙʘʩץ ʪʘʫ, ʙʽʣʽʤ ʙʝʨʫ ʽʩʽʥʜʝץʩʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʝʢʽʣʜʽ ʜʝʥʩʘʫʣʳץ

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʩʘʣʘʣʘʨʜʘ ʜʘʤʳʪʫ ʢʝʨʝʢ. ɹײʣ ʠʥʜʫʩʪʨʠʷʣʘʨ ץʘʟʽʨʜʽש ᴇʟʽʥʜʝ ʜʘʤʳסʘʥ ʝʣʜʝʨ 

ʵʢʦʥʦʤʠʢʘʣʘʨʳʥʳײץ שʨʳʣʳʤʳʥ ᴇʟʛʝʨʪʽʧ, ʜᴅʩʪװʨʣʽ ʩʘʣʘʣʘʨסʘ ʞʘשʘ ʩʘʧʘ ʜʘʨʳʪʪʳ. ʆʩʳסʘʥ ʦʨʘʡ, 

 .ʘʙʳʣʜʘʫʜʳ ʪʘʧʩʳʨʘʤʳʥץ ʜʘʨʣʘʤʘʩʳʥ ᴅʟʽʨʣʝʫʜʽ ʞᴅʥʝסʩʪʘʥè ʞʝʢʝ ʙʘץʘʟʘפ ʢʽʤʝʪʢʝ çʎʠʬʨʣʳת

...ʎʠʬʨʣʳץ ʠʥʜʫʩʪʨʠʷʥʳ ʜʘʤʳʪʫ ʙʘʩץʘ ʙʘʦʣʳץ ʩʘʣʘʣʘʨסʘ ʩʝʨʧʽʥ ʙʝʨʝʜʽ. ʉʦʥʜʳץʪʘʥ תʢʽʤʝʪ IT 

ʩʘʣʘʩʳʥ ʜʘʤʳʪʫ ʤᴅʩʝʣʝʩʽʥ ʝʨʝʢʰʝ ʙʘץʳʣʘʫʜʘ ײʩʪʘʫסʘ ʪʠʽʩ.è 

çʎʠʬʨʣʳ פʘʟʘץʩʪʘʥè ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ 2017 ʞʳʣסʳ 12 ʞʝʣʪʦץʩʘʥʜʘסʳ ˉ827 

 ʳסʨʘʜʳ. ɸʣ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘײʳʪʪʘʨʜʘʥ ʪסʜʘʨʣʘʤʘ ʙʽʨʥʝʰʝ ʙʘסʘʫʣʳʩʳʤʝʥ ʙʝʢʽʪʽʣʝʜʽ. ɹʘץ

ʮʠʬʨʣʘʥʜʳʨʫ ʤᴅʩʝʣʝʩʽʥʝ ʢʝʣʩʝʢ, ʙײʣ ïʘʜʘʤʠ ʢʘʧʠʪʘʣʜʳ ʜʘʤʳʪʫ ʙʘסʳʪʳ. ɹײʣ ʙʘסʳʪ ʙʽʣʽʤ 

ʙʝʨʫʜʽש ʞװʡʝʩʽʥ ײץʨʫ, ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫʜʝ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʥʝʛʽʟʜʝʨʽʥ 2- ʩʳʥʳʧʪʘʥ ʝʥʛʽʟʫ, 

ʞʝʪʝʢʰʽ ɸʂʊ ʤʘʤʘʥʜʳץʪʘʨ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞʘשʘʨʪʫ ʩʠʷץʪʳ ʽʩ-ʰʘʨʘʣʘʨ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʫʜʘ. ʆʥʳש ʽʰʽʥʜʝ ʟʘʤʘʥʘʫʠ ʪʨʝʥʜʪʝʨʜʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʩʪʫʜʝʥʪʪʝʨʜʽש ʮʠʬʨʣʳ 

ʜʘסʜʳʣʘʨʳʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʝʣʽʤʽʟʜʝʛʽ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʙʘʟʘʩʳʥʜʘ ײץʟʳʨʝʪʪʽʣʽʢ 

ʦʨʪʘʣʳץʪʘʨʳʥ ʘʰʫ ʢᴇʟʜʝʣʛʝʥ. 

ʎʠʬʨʣʽʢ ʩʘʫʘʪʪʳʣʳץ ï ʙײʣ ʘʜʘʤʥʳש ᴇʤʽʨʜʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʜʘ ʮʠʬʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʝʥʽʤʜʽ, ʪʠʽʤʜʽ, ʩʳʥʠ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ץʦʣʜʘʥʫסʘ ʜʘʡʳʥʜʳסʳ ʞᴅʥʝ ץʘʙʽʣʝʪʽ. 

ʎʠʬʨʣʽʢ ʩʘʫʘʪʪʳʣʳץ ï ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ץʘʫʽʧʩʽʟʜʽʢʪʽש ʥʝʛʽʟʽ, XXI סʘʩʳʨʜʳש ʝש ʤʘשʳʟʜʳ 

ʙʽʣʽʤʽ. ʎʠʬʨʣʽʢ ʩʘʫʘʪʪʳʣʳץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʦץʳʨʤʘʥʜʳץ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʞᴅʥʝ 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʩʘʫʘʪʪʳʣʳסʳʤʝʥ ʪʝש ʜᴅʨʝʞʝʜʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʫʳ ʢʝʨʝʢ. 

ʈʘʩʳʤʝʥ ʜʝ, ʘʜʘʤʟʘʪ ץʘʫʳʤʳ ʞʳʣ ʩʘʥʘʧ ʝʤʝʩ, ʘʡ ʩʘʥʘʧ, ʪʽʧʪʽ ʘʧʪʘ ʤʝʥ ʢװʥ ʩʘʥʘʧ 

ʮʠʬʨʣʘʥʜʳʨʫ ʟʘʤʘʥʳʥʳש ʩʠץʳʨʣʳ ᴅʣʝʤʽʥʝ ʝʥʽʧ ʙʘʨʘʜʳ. ʎʠʬʨʣʘʥʜʳʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

ʜʝʛʝʥʽʤʽʟ ï ʙײʣ ʙײʨʳʥ ï ʩʦʥʜʳ ʘʜʘʤʟʘʪ ʙʘʩʪʘʥ ʢʝʰʧʝʛʝʥ סʘʞʘʡʳʧ ᴅʣʝʤʥʽש ʞʘשʘ ײץʨʘʣʜʘʨʳ. 

 ᴇʟʽʥʜʝ ʙʽʟ ʪʘʤʩʘʥʳʧ ʘʡʪʘ שʘʟʽʨʜʽץ ʩʪʽʥʜʝ. ʆʣʘʨװ ʪʘʣʫץʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʘʩʘײʥʽ ʙװʘʟʽʨʛʽ ʢפ

ʙʝʨʝʪʽʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ᴇʟʽʥ ʞʦʣʜʘ ץʘʣʜʳʨʘ ʙʘʩʪʘʜʳ.  

ɿʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟʛʝ ʪײʨʘץʪʳ ʪװʨʜʝ ʝʥʛʽʟʽʣʫʜʝ, çʎʠʬʨʣʽʢè 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʪʝʢ סʳʣʳʤʠ ʢʦʥʬʝʨʝʥʮʠʷʣʘʨʜʘ סʘʥʘ ʝʤʝʩ, ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʜʝ ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ 

ʙʦʣʜʳץ. ʂʝʡʙʽʨ ʘʜʘʤʜʘʨ ᴅʣʽ ʢװʥʛʝ ʜʝʡʽʥ ʮʠʬʨʣʘʫ װʨʜʽʩʽʥʽש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ 

ʪʢʨʘʣʳ ʧʽʢʽʨʪʘʣʘʩʪʘʨʜʘ. ʎʠʬʨʣʘʥʜʳʨʫ ʧʨʦʮʝʩʪʽ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʢʝʟʝשʜʝʨʽʥ ʪʦʣʳץ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳ, ᴇʥʽʤʥʽש ʜʠʟʘʡʥʳʥʘʥ ʙʘʩʪʘʧ, ʦʥʳ ʪװʧʢʽʣʽʢʪʽ ʪײʪʳʥʫʰʳסʘ ʞʝʪʢʽʟʫʤʝʥ 

ʘʷץʪʘʫʜʳ, ʩʦʥʜʘʡ-ʘץ ʢʝʡʽʥʥʝʥ ᴇʥʽʤʛʝ ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽ ʙʽʣʜʽʨʝʜʽ. 

ʎʠʬʨʣʘʥʜʳʨʫ ʪʽʢʝʣʝʡ ʙײʨʳʥ ץʦʣ ʞʝʪʽʤʜʽ ʙʦʣʤʘסʘʥ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳ ʤʝʥ ʤʝʢʪʝʧʪʝʨ 

 ʽʰʽʥʜʝ שʨʘʣʜʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʆʣʘʨʜʳײץ ʫץʦ שʰʽʥ ʘʰʳʣʘʪʳʥ ʮʠʬʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳװ

ʦʥʣʘʡʥ ʦץʫ ʘʩʘ ʝʨʝʢʰʝʣʝʥʝʜʽ. 

ʄʳʩʘʣʳ, ʦʥʣʘʡʥ ʦץʳʪʫ ʉʦʣʪװʩʪʽʢ ɸʤʝʨʠʢʘʜʘ (ɸפʐ, ʂʘʥʘʜʘ), ɹʘʪʳʩ ɽʫʨʦʧʘʜʘ(ɽʫʨʦʧʘ 

ʝʣʜʝʨʽʥʽש ʢᴇʧʰʽʣʽʛʽ), ʩʦʥʜʘʡ-ʘץ ɸʟʠʷʜʘ (פʳʪʘʡ, ɾʘʧʦʥʠʷ) ʝש ʢװʰʪʽ  ʜʘʤʳʜʳ. ʐʳסʳʩ ɽʫʨʦʧʘʜʘ 

ʦʥʣʘʡʥ ʦץʳʪʫ ʥʘʨʳסʳʥ ʜʘʤʳʪʫ ʙײʨʳʥ ʘʡʪʳʣסʘʥ ʝʣʜʝʨʛʝ ץʘʨʘסʘʥʜʘ ᴅʣʜʝץʘʡʜʘ ʘʟ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʫ 

ʤʘשʳʟʜʳ. 
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ɹʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ï ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʞʘשʘ ʪʝʨʤʠʥ. ɹײʣ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟʛʝ ʪʝʨʝש ʝשʛʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ, ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ʢʦʥʩʝʨʚʘʪʠʚʪʽ 

ʩʘʣʘʩʳʥʳש ʙʽʨʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʪʫʨʘʣʳ ʠʜʝʷʣʘʨʳʤʳʟʜʳ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ.  

ʎʠʬʨʣʘʥʜʳʨʫ ï ʙײʣ ʪװʨʣʽ ץʳʟʤʝʪ ʩʘʣʘʣʘʨʳʥʜʘסʳ סʘʣʘʤʜʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʩʦʥʳש ʽʰʽʥʜʝʛʽ 

ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʪװʩʽʥʜʽʨʝʪʽʥ ʢʝש ʪװʩʽʥʽʢ. ɹʠʟʥʝʩ ï ʧʨʦʮʝʩʪʝʨʜʽ ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫסʘ 

ʘʨʥʘʣסʘʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ײץʨʘʣʜʘʨʜʳ ʝʥʛʽʟʫ ʵʢʦʥʦʤʠʢʘʥʳש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ʙײʣ ץʘʟʽʨʛʽ ᴇʤʽʨ ʞʘסʜʘʡʳʥʘ ʙʝʡʽʤʜʝʣʛʝʥ ᴅʨ ʪװʨʣʽ ʞװʡʝʣʝʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʤʝʭʘʥʠʟʤʽʥ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʨʫײץ

ɹʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ï ʙײʣ ʞʘשʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ʢᴇʰʫʜʽ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʟʘʤʘʥʘʫʠ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ ץʘʤʪʠʪʳʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ᴇʟʽʥ ץʘʡʪʘ 

  .ʘʨʘʫץ

ɹײʣ ʪʝʥʜʝʥʮʠʷʥʳש ʙʽʨ ʢᴇʨʽʥʽʩ ï ʦץʫ ʦʨʪʘʩʳʥʳש ᴇʟʛʝʨʫʽ. ʋʥʠʚʝʨʩʠʪʝʪʪʝʨ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ 

ʢʘʙʠʥʝʪʪʝʨʜʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙʽʨʣʝʩʢʝʥ ʰʳסʘʨʤʘʰʳʣʳץץʘ ʘʨʥʘʣסʘʥ ʢʝשʽʩʪʽʢʪʝʨ ʘʰʳʧ, 

ʩʪʫʜʝʥʪʪʝʨʛʝ ץʘʟʽʨʛʽ ᴅʣʝʤʥʽש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ װʰʽʥ ץʦʣʘʡʣʳ ʦʨʪʘʜʘ ʳʥʪʳʤʘץʪʘʩʪʳץ 

ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆץʳʪʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫסʘ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩ ʪʘ ᴇʟʛʝʨʫʜʝ. ɹʘץʳʣʘʫ ץʳʟʤʝʪʽʥ ʞװʟʝʛʝ 

ʘʩʳʨʫסʘ ʘʨʥʘʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽש ʞʘשʘ ʵʣʝʤʝʥʪʪʝʨʽ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʉʪʫʜʝʥʪʪʝʨ 

ʩʪʘʥʜʘʨʪʪʳ ʪʝʩʪʽʣʝʨʜʽ ʪʘʧʩʳʨʘ ʦʪʳʨʳʧ, ᴅʨʪװʨʣʽ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨʜʳש, ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש 

ʢᴇʤʝʛʽʤʝʥ ʞʘʪʪʳסʫ ʢʝʟʽʥʜʝ ץʘʣʳʧʪʘʩץʘʥ ʜʘסʜʳʣʘʨʜʳ ʤʝשʛʝʨʝʜʽ. 

ʇᴅʥʘʨʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʞʘשʘ ʬʦʨʤʘʣʘʨʳʥʳש ʘʨץʘʩʳʥʜʘ ʩʪʫʜʝʥʪʪʝʨ ʦץʫסʘ ʪװʩʫ 

ʢʝʟʽʥʜʝ ʪʘשʜʘסʘʥ ʜʘʡʳʥʜʳץ ʙʘסʳʪʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ᴇʟʜʝʨʽʥ ᴅʨʪװʨʣʽ ʨᴇʣʜʝʨʜʝ ʩʳʥʘʧ ʢᴇʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʪʝʭʥʠʢʪʝʨ ᴇʟ ᴇʥʝʨʪʘʙʳʩʪʘʨʳʥ ʥʘʩʠʭʘʪʪʘʫ װʰʽʥ ʞʦʧʘʨʣʘʨ ʞʘʟʫ 

ʪᴅʞʽʨʠʙʝʩʽʤʝʥ ʘʡʥʘʣʳʩʘ ʘʣʘʜʳ, ʘʣ ʛʢʤʘʥʠʪʘʨʣʳץ ʤʘʤʘʥʜʘʨ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ᴇשʜʝʫ ʢʝʟʽʥʜʝ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫʣʘʨסʘ ʪʘʧ ʙʦʣʫʳ ʤװʤʢʽʥ.  

ʉʘʥʜʳץ ʙʽʣʽʤ ʜᴅʩʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽ ʪʫʨʘʣʳ ʪװʩʽʥʽʛʽʤʽʟʜʽ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʪʽ. פʘʟʽʨʛʽ 

ʢʝʟʜʝ ʩʪʫʜʝʥʪʪʝʨ ᴇʟʜʝʨʽʥ 20, ʪʽʧʪʽ 10 ʞʳʣ ʙײʨʳʥסʳסʘ ץʘʨʘסʘʥʜʘ ᴅʣʜʝץʘʡʜʘ ʝʨʢʽʥ ʩʝʟʽʥʝ ʘʣʘʜʳ. 

ʎʠʬʨʣʘʥʜʳʨʫ ʙʽʣʽʤ ʙʝʨʫʜʽש ʰʝʢʘʨʘʣʘʨʳʥ ʢʝשʝʡʪʝʜʽ, ʦץʫʰʳʣʘʨʜʳש ʞʘשʘ ʙʘסʳʪʪʘʨʜʳ ʘʰʫסʘ 

ʞᴅʥʝ ץʘʟʽʨʛʽ ᴅʣʝʤʛʝ ץʘʞʝʪʪʽ ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫסʘ ʜʝʛʝʥ ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ.  

ʎʠʬʨʣʘʥʜʳʨʫ װʨʜʽʩʽ, ʤʽʥʩʽʟ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽ ʤʝʥ ʩʘʧʘʩʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. ʄʝʢʪʝʧʪʽʢ ʙʽʣʽʤ 

ʙʝʨʫ ʧʨʦʮʝʩʽʥʝ ʝʥʛʽʟʽʣʛʝʥ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥ ץʘʨʘʧʘʡʳʤ ʣʝʢʮʠʷʣʘʨסʘ 

 שɻʨʘʥʞ ʤʝʢʪʝʙʽ ʤʝʢʪʝʧʪʽ שʪʳʨʘ ʘʣʘʜʳ. ʄᴅʩʝʣʝʥ, ɸʥʛʣʠʷʥʳץʳʟʳץ ʘʡʜʘ ʢᴇʧץʘʥʜʘ ᴅʣʜʝסʘʨʘץ

ʽʰʽʥʜʝʛʽ çץʘʣʘèʩʠʷץʪʳ ʞʘʩʘʣסʘʥ. ɻʨʘʥʞ ʤʝʢʪʝʙʽʥʜʝ ʪʝʣʝʚʠʟʠʷ ʤʝʥ ʨʘʜʠʦʩʪʘʥʮʠʷʣʘʨ ײץʨʳʣʳʧ, 

ʙʘʣʘʣʘʨסʘ ᴅʣʝʤ ʰʳʥʘʡʳʣʳסʳʥʜʘסʳ ʞʘסʜʘʡʣʘʨʜʳ ʞʘץʩʘʨʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʠʛʝʨʫʜʽ ʙʘʨʳʥʰʘ ʞʳʣʜʘʤ ץʧʘʨʘʪʪʳץʘ שʢʽʤʝʪʽʥʽת ʩʪʘʥץʘʟʘפ ʘʟʽʨפ

ʜʘʤʳʪʫסʘ ײʤʪʳʣʳʧ ʦʪʳʨסʘʥʜʳסʳʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. פʘʟʽʨʛʽ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʜʝʛʝʥʽʤʽʟ ï ʮʠʬʨʣʳ ʩʘʥʘ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫʜʽש ʙʘʩʪʳ ʘʣסʳʰʘʨʪʳ. 

 שʳʨʪʫ ᴇʟʝʢʪʽʣʽʛʽ ᴅʣʝʫʤʝʪʪʽʢ ʬʫʥʢʮʠʷʩʳʥʳסשʡʝʩʽʥ ʞʘװʙʽʣʽʤ ʙʝʨʫ ʞ שʩʪʘʥʥʳץʘʟʘפ

ʤʘשʳʟʜʳʣʳסʳ ï ʙʽʣʽʤʜʽ ᴇʥʜʽʨʫ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʫʤʝʥ ʥʝʛʽʟʜʝʣʝʜʽ, ʦʣʘʨ ץʘʟʽʨʛʽ ץʦסʘʤʜʘסʳ ʝשʙʝʢ 

ʙᴇʣʽʥʽʩʽʥʜʝ, ʰʝʰʫʰʽ ʨᴇʣʜʽ ʘʪץʘʨʘʜʳ. פʘʟʘץʩʪʘʥʥʳש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʞʘסשʳʨʪʫʜʘסʳ ʙʘʨʳʥʰʘ 

ʪʘʙʳʩʪʳʣʳץץʘ ʪʝʢ ʝʛʝʨ ʙʽʣʽʤ ʙʝʨʫ ʩʘʷʩʘʪʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʙʘʨʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʦʥʜʳʨסʳʣʘʨ 

ᴅʣʝʤ ʪᴅʞʨʠʙʝʩʽʤʝʥ ʞʠʥʘʣסʘʥ ʦש ᴅʣʝʫʝʪʪʝʥ ʙʘʨʣʳץ ʤװʤʢʽʥ ʙʦʣʘʪʳʥʜʳ ᴇʟʽʥʝ ʞʠʥʘʡ ʘʣʩʘ סʘʥʘ ץʦʣ 

ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. ɾᴅʥʝ ʜʝ, ᴅʩʽʨʝʩʝ ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨ װʰʽʥ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ 

ʞʘסשʳʨʪʫ ʤᴅʩʝʣʝʩʽ ᴅʣʽ ʜʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ץʘʣʫʜʘ.  

ʎʠʬʨʣʽʢ ʦץʳʪʫʜʘסʳ ʠʥʥʦʚʘʮʠʷʣʘʨ ʪʝʭʥʠʢʘʣʳץ ʠʥʥʦʚʘʮʠʷʣʘʨ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʫʥʠʚʝʨʩʠʪʝʪʪʽײץ שʨʳʣʳʤʳ ʤʝʥ ײʡʳʤʜʳץ ʧʨʠʥʮʠʧʪʝʨʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʢʫʨʩʪʘʨʳʥʳש ʤʘʟʤײʥʳ ʤʝʥ 

 ʘʣʳʧʪʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫץ ʳʪʫץᴇʟʛʝʨʫʽʥ ʙʽʣʜʽʨʝʜʽ. ʎʠʬʨʣʽʢ ʦ שʡʳʤʜʘʩʪʳʨʳʣʫʳʥʳײ

 ʫץʣ ᴇʟʛʝʨʽʩʪʝʨ ʦײʰʳʨʘʡʜʳ. ɹײ ʙʝʛʝʡʣʽ ᴇʟʛʝʨʽʩʪʝʨʛʝװʡʳʤʜʘʩʪʳʨʫ ʪײ ʜʝʨʽʩʽʥװ ʫץʨʳʣʳʤʳ ʤʝʥ ʦײץ

ʢʫʨʩʪʘʨʳʥ ʪʦʣʪʳʨʫ װʰʽʥ ʞᴅʥʝ ʦʣʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ʞᴅʥʝ ʫʥʠʚʝʨʩʠʪʝʪʪʽ ʙʘʩץʘʨʫ װʰʽʥ 

ʤʘʪʝʨʠʘʣʜʳ ʽʨʽʢʪʝʫʜʝ ʢװʨʜʝʣʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉᴅʪʪʽ ʮʠʬʨʣʘʫ װʰʽʥ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʮʠʬʨʣʳץ ʬʦʨʤʘסʘ ʘʫʜʘʨʫ ʞʝʪʢʽʣʽʢʩʽʟ. ɾʘשʘ 

ʤʝʜʠʘʥʳ ץʦʣʜʘʥʫ ʦץʳʪʫʜʳש ᴅʨʽ ץʘʨʘʡ ʜʘʤʫʳʥʳש ʙʘʩʪʘʧץʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʥʳ ʙʘסʘʣʘʫ 

ʢʨʠʪʝʨʠʡʽ ï ʙʽʣʽʤ ʘʣʫʰʳ װʰʽʥ ʧʘʡʜʘʣʳ ʙʦʣʫʳ. ʆץʫ ʢʫʨʩʪʘʨʳʥʳש ʤʘʟʤײʥʳ ʤʝʥ ײץʨʳʣʫʳʥʜʘסʳ 
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ʠʥʥʦʚʘʮʠʷʣʘʨ, ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ᴇʟʛʝʨʽʩʪʝʨ 

ʩʪʫʜʝʥʪʪʝʨʛʝ ʥʘץʪʳ ʧʘʡʜʘ ᴅʢʝʣʫʽ ʢʝʨʝʢ.  

 :ʘסʦʡʳʥʰʳʣʘʨ ץʘʪʳʩʘʪʳʥ ʙʘʨʣʳץ ʨʜʽʩʢʝװ ʤʝʢʪʝʧʪʝʨʽʥ ʮʠʬʨʣʘʥʜʳʨʫ ʦʩʳ ץʘʟʘפ

ʦץʫʰʳʣʘʨסʘ, ʦʣʘʨʜʳש ʘʪʘ-ʘʥʘʣʘʨʳʥʘ, ʤסײʘʣʽʤʜʝʨʽʥʝ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ᴅʢʽʤʰʽʣʽʢʪʝʨʽʥʝ 

ʳסשʘʡʣʳ ʞᴅʥʝ ʪʠʽʤʜʽ ײץʨʘʣʜʘʨʳ ʞʘʩʘʫʜʳ ʙʽʣʜʽʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦץʫ װʜʝʨʽʩʽʥ ʮʠʬʨʣʘʥʜʳʨʫ, 

ʘʜʘʤʥʳש ʘʜʘʤʜʳץ ץʘʨʳʤ ï ץʘʪʳʥʘʩʳʥʳש ʦשʪʘʡʣʳ ʪʝשʛʝʨʽʤʽ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʜʘ ʥʘץʪʳ ʞᴅʥʝ 

ʮʠʬʨʣʳ ᴅʣʝʤʜʽ ʩʠʥʪʝʟʜʝʫʜʽש ʙʽʨ ʪװʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳ ʤʘשʳʟʜʳ. 

ɹʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʘʷʩʳʥʜʘ ʤʝʢʪʝʧʪʝʨ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘʤʝʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʽʣʜʽ. ʆץʫʰʳʣʘʨ ʵʣʝʢʪʨʦʥʜʳ ʢװʥʜʝʣʽʢʪʝʨ ʤʝʥ ʞʫʨʥʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ (7014 ʤʝʢʪʝʧʪʝʥ 

6703-ʽ). ʄʝʢʪʝʧʪʝʨʜʽ90% ש-ʳ (6336ʤʝʢʪʝʧ) ʞʳʣʜʘʤʜʳסʳ 4ʄʙʠʪ/ʩʝʢ ʞᴅʥʝ ʦʜʘʥ ʞʦסʘʨʳ 

ʀʥʪʝʨʥʝʪʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ. 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨסʘ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽ78,5% ש -ʳʥʜʘ ץʘʙʳʣʜʘʫסʘ ʢʝʟʝʢʪʽ 

ʵʣʝʢʪʨʦʥʜʳ ץʦʶ ʝʥʛʽʟʽʣʛʝʥ, ʤʝʢʪʝʧʪʝʨʜʽ70,3% ש-ʳ ʦץʫʰʳʣʘʨʜʳ ʦʥʣʘʡʥ ץʘʙʳʣʜʘʡʜʳ. 

ʄʝʤʣʝʢʝʪʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʪʝʨʽʥʽ74% ש- ʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ.  

ɾʘʣʧʳ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʮʠʬʨʣʘʥʜʳʨʫ ʘʫʳʣ ʤʝʥ ץʘʣʘ ʤʝʢʪʝʧʪʝʨʽʥʽש ʙʽʣʽʤ ʙʝʨʫ 

ʩʘʧʘʩʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץʪʳ 30%-ʜʘʥ ʘʩʪʘʤסʘ ץʳʩץʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ.  

ʆץʫʰʳʣʘʨʜʳש ʦץʫ-ʟʝʨʪʪʝʫʰʽʣʽʢ ʽʩ-ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫ ץʘʟʽʨʛʽ ʢʝʟʝשʜʝʛʽ ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥ ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫʜʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʆץʫ ʧʨʦʮʝʩʽʥʝ סʳʣʳʤʠ- ʟʝʨʪʪʝʫ ᴅʨʝʢʝʪʪʝʨʽʥ ʝʥʛʽʟʫ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ʘʨʘʩʳʥʜʘ ʙʽʣʽʤ 

ʘʫץʳʤʳʥ ʝʜᴅʫʽʨ ʢʝשʝʡʪʫʛʝ, ʪʘʣʜʘʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʧʨʦʙʣʝʤʘʥʳ ʰʝʰʫʜʽש ʤװʤʢʽʥ 

ʰʝʰʽʤʜʝʨʽʥ ʤʦʜʝʣʴʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳץʪʳש, ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʤʝʥ 

ʞײʤʳʩ ʽʩʪʝʫ ץʘʙʽʣʝʪʽʥʽש ʘʨʪʫʳʥʘ ᴅʢʝʣʝʜʽ. ʉʦʥʳʤʝʥʙʽʨʛʝ ʦץʫʰʳʥʳש ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʜʝ 

ᴇʟʛʝʨʝʜʽ: ʘʜʝʢʚʘʪʪʳ ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ ץʘʣʳʧʪʘʩʘʜʳ, ᴇʟ ʧʦʟʠʮʠʷʩʳʥ ץʦʨסʘʡ ʙʽʣʫ ץʘʙʽʣʝʪʽ.  

ʄסײʘʣʽʤʥʽש ʞʦʙʘ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʧʨʦʮʝʩʽʥʜʝʛʽ ʽʩ-ᴅʨʝʢʝʪʽ ʜʘʤʫ ʢʝʟʝשʜʝʨשʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ, 

ʙʽʣʽʤ ʙʝʨʫ ʞʦʙʘʩʳʥ ʞװʨʛʽʟʫʛʝ, ʦʥʳש ʘʨʘʣʳץ ʞᴅʥʝ ʩʦסשʳ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ: 

ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʙʣʝʤʘʩʳʥ ʪײʞʳʨʳʤʜʘʫ, ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ʽʩ-ʽʨʝʢʝʪʽʥʽש ʤʘץʩʘʪʪʘʨʳ ʤʝʥ 

ʤʽʥʜʝʪʪʝʨʽʥ ʥʘץʪʳʣʘʫ, ʦץʫʰʳʣʘʨ ʞʘʩʘʡʪʳʥ ʙʽʣʽʤ ʙʝʨʫ ᴇʥʽʤʽʥʽש ʩʦסשʳ ʪװʧʽʥ ʘʥʳץʪʘʫ, ʤʘʟʤײʥʳʥ 

ʪʘשʜʘʫ, ײץʨʳʣʳʤʜʘʫ ʞʦʙʘʥʳש ʤʘʟʤײʥʳ; ʦץʫʰʳʣʘʨʤʝʥ ʙʽʨʛʝ ʧʨʦʙʣʝʤʘʣʳץ ʩʠʪʫʘʮʠʷ ײץʨʫ, 

ʜʠʘʣʦʛʢʝ, ʧʽʢʽʨʪʘʣʘʩץʘ, ʪʦʧʪʳץ ʞᴅʥʝ ʞײʧʪʳץ ʞײʤʳʩʪʘʨסʘ ʞʝʪʝʢʰʽʣʽʢ ʝʪʝʪʽʥ ʩײʨʘץʪʘʨʜʳ 

ʞʘʥʜʘʥʜʳʨʫ, ʦץʫʰʳʣʘʨסʘ ʞʦʙʘ ᴅʟʽʨʣʝʫ ʙʘʨʳʩʳʥʜʘ ʢʝשʝʩ ʙʝʨʫ, ʦץʫʰʳʣʘʨʜʳש ʞײʤʳʩʳʥ 

ʙʘסʘʣʘʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʪ.ʙ; ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʪײʣסʘʘʨʣʳץ, ʽʩʢʝʨʣʽʢ ץʘʨʳʤ-ץʘʪʳʥʘʩ 

ʦʨʥʘʪʫ, ʞײʤʳʩץʘ ʜʝʛʝʥ ʦץ שʘʪʳʥʘʩʪʳ ʜʘʤʳʪʫ; ʘʨʘʣʳץ ʥᴅʪʠʞʝʣʝʨʜʽ ʙʘסʘʣʘʫ ʞᴅʥʝ ʞʦʙʘʥʳ ʪװʟʝʪʫ, 

ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʩʦסשʳ ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ, ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨʜʽש, 

ʪᴅʩʽʣʜʝʨʽʥʽש ʞᴅʥʝ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣʜʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʪʘʣʜʘʫ. 

ɹʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥʽש ʦץʫʰʳʣʘʨʜʳש ʦץʫ-ʟʝʨʪʪʝʫʰʽʣʽʢ ʽʩ-ᴅʨʝʢʝʪʽʥ 

 ʳʥ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʙʽʟ ʬʫʥʢʮʠʦʥʘʣʜʳ ʞᴅʥʝ ʞʝʢʝ ʪᴅʩʽʣʜʽסʘ ʢᴅʩʽʙʠ ʜʘʡʳʥʜʳסʡʳʤʜʘʩʪʳʨʫײ

 ʦʨʪʘ ʤʝʢʪʝʧʪʝ שʘʣʽʤʽʥʽסײʠʥʬʦʨʤʘʪʠʢʘ ʤ ץʤʳʩʪʘ: ʙʦʣʘʰʘײʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞסʩʪʘʥʘʜʳ. ʆʩʳײ

ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫ-ʟʝʨʪʪʝʫʰʽʣʽʢ ʽʩ-ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ 

ʜʘʡʳʥʜʳסʳʥʳש ʤʦʪʠʚʘʮʠʷʣʳץ, ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʽ ץʘʨʘʩʪʳʨʜʳʤ. 

ʂᴅʩʽʙʠ ʜʘʡʳʥʜʳץʪʳש ʤʦʪʠʚʘʮʠʷʣʳץ ʢʦʤʧʦʥʝʥʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ 

ʤסײʘʣʽʤʤʜʝʨʽʥʽש ʦץʫʰʳʣʘʨʜʳש ʦץʫ-ʟʝʨʪʪʝʫʰʽʣʽʢ ʽʩ-ᴅʨʝʢʝʪʽʥʽײץ שʨʳʣʳʤʳʥʜʘסʳ ʞʦʙʘ ʽʩ-

ᴅʨʝʢʝʪʽʥʽש ʤʘשʳʟʜʳʣʳסʳʥ ʪװʩʽʥʫʽʥ, ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫʜʝ ʞʦʙʘ ᴅʜʽʩʽʥ 

 ʘʪʘʨ ʠʥʬʦʨʤʘʪʠʢʘץ ʣ ʢʦʤʧʦʥʝʥʪ ʩʦʥʳʤʝʥײʪʠʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ ʙʽʣʫʜʽ ʙʦʣʞʘʡʜʳ. ɹ שʦʣʜʘʥʫʜʳץ

ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʧʨʦʮʝʩʽʥʝ ץʳʟʳסʫʰʳʣʳץ 

ʪʘʥʳʪʫʜʳ ץʘʤʪʠʜʳ: ʰʝʰʽʤʽ ʞʦʙʘʥʳ ײץʨʫʜʳ ץʘʞʝʪ ʝʪʝʪʽʥ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʙʣʝʤʘʣʘʨʳʥ ʽʟʜʝʫ 

ʤʝʥ ʪײʞʳʨʳʤʜʘʫ ʢʝʟשʥʜʝ, ʤʝʢʪʝʧʪʽש ʠʥʬʦʨʤʘʪʠʢʘ ʢʫʨʩʳʥʳש ʤʘʟʤײʥʳʥ ʙʽʣʽʤ ʙʝʨʫ 

ʞʦʙʘʣʘʨʳʥʳש ʞʘשʘ ʪʘץʳʨʳʧʪʘʨʳʥʘʥʳץʪʘʫ ʪײʨסʳʩʳʥʘʥ ʪʘʣʜʘʫ ʙʘʨʳʩʳʥʜʘ, ʜʘʤʳʪʫʜʘ 

ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ץʳʟʤʝʪʽʥʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʙʘסʘʣʘʫ ʢʨʠʪʝʨʠʡʣʝʨʽ ʞᴅʥʝ ʪ.ʙ. 

ɹʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥʽש ʜʘʡʳʥʜʳסʳʥʳש ʪʝʦʨʠʷʣʳץ ʢʦʤʧʦʥʝʥʪʽ 

ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש 

ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʙʽʣʫʜʝʥ ʪײʨʘʜʳ: çʞʦʙʘ ᴅʜʽʩʽè 

 ,ʞʦʙʘʩʳè ץʤᴅʥʽʥ ʙʽʣʫ, çɹʽʣʽʤ ʙʝʨʫ ʞʦʙʘʩʳè, çʙʽʣʽʤ ʙʝʨʫ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳ שʳʤʜʘʨʳʥʳסײ
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çʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ץʳʟʤʝʪʽè, çʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʢʝʟʝשʜʝʨʽè;ʩʘʙʘץ 

ʞװʡʝʩʽʥʜʝ ʞᴅʥʝ ʩʘʙʘץʪʘʥ ʪʳʩ ʫʘץʳʪʪʘ ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש 

ʜʠʜʘʢʪʠʢʘʣʳץ ʰʘʨʪʪʘʨʳ ʪʫʨʘʣʳ ʙʽʣʽʤ; ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש 

ʞʦʙʘʣʳץ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʠʥʬʦʨʤʘʪʠʢʘʜʘʥ ʙʘʟʘʣʳץ ʞᴅʥʝ 

ʙʝʡʽʥʜʽʢ ʜʝשʛʝʡʣʝʨʛʝ ʘʨʥʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʞʦʙʘʣʘʨʳʥʳש ʪʘץʳʨʳʧʪʘʨʳʥ ʙʽʣʫ. ᴆʟʝʢʪʽ ʙʽʣʽʤ 

ʞʘʣʧʳ ʢᴅʩʽʧʪʽʢ ʞᴅʥʝ ʧᴅʥʜʽʢ ʜʘʡʳʥʜʳץ ʧᴅʥʜʝʨʽʥ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ץʘʣʳʧʪʘʩʘʜʳ. 

ɼʘʡʳʥʜʳץʪʳש ʧʨʘʢʪʠʢʘʣʳץ ʢʦʤʧʦʥʝʪʽ ʪʠʽʩʪʽ ʢʦʥʩʪʨʫʢʪʠʚʪʽ, ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ, 

ʢʦʤʤʫʥʠʢʪʠʚʪʽ ʞᴅʥʝ ʛʥʦʩʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʦʣʘʨʜʳץ שʘʣʳʧʪʘʩʫʳ ʞʦʙʘʥʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ʰʝʰʽʤʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ ʦץʫʰʳʣʘʨʜʳש ʜʠʜʘʢʪʠʢʘʣʳץ ʤʽʥʜʝʪʪʝʨʽ.  

ʀʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳש ʦʩʳ ʤʽʥʜʝʪʪʝʨʽʥ ʞװʟʝʛʝ ʘʩʳʨʫ ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ʽʩ-

ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ, ʦʥʳש ʥᴅʪʠʞʝʣʝʨʽ ʘץʧʘʨʪʪʳץ ʨʝʩʫʨʩ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴ, 

ʙʘסʜʘʨʣʘʤʘʣʳץ ᴇʥʽʤ ʪװʨʽʥʜʝ ײʩʳʥʳʣʫʳ ʤװʤʢʽʥ. ʉʦʥʳʤʝʥ, ʠʥʬʦʨʤʘʪʠʢʘʥʳ  ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʢʝʣʝʩʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʘʥʳץʪʘʣʜʳ: 

- ʞʘʣʧʳ ʞʽʥʝ ʘʨʥʘʡʳ ʤʘץʤʘʪʪʘʨסʘ ʘʨʥʘʣסʘʥ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘʪʳʥ ʘץʧʘʨʘʪʪʳץ ʽʩ-ᴅʨʝʢʝʪ ʪװʨʣʝʨʽʥʽש ʢʝʰʝʥʽʥ ʦץʫʰʳʣʘʨʜʳש ʞʦʙʘʣʳץ 

 ;ʦʩʫץ ʨʜʝװʳʟʤʝʪʽʥʝ ʤʽʥʜʝʪʪʽ ʪץ

-ʘץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʞװʟʝʛʝ ʘʩʳʨʫ ʧʨʦʮʝʩʽʥʜʝ ʙʽʣʽʤ 

ʦʙʲʝʢʪʽʩʽʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʢᴇʨʩʝʪʫ; 

- ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʬʫʥʢʮʠʦʥʘʣʜʳʣʳץʪʳ çʘʜʘʤ-ʢʦʤʧʴʶʪʝʨè ʦʨʪʘʩʳʥʜʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʦʙʘ ץʳʟʤʝʪʽʥʽש ʘץʧʘʨʘʪʪʳץ ᴇʥʽʤʽʥʝ ʤʘץʩʘʪʪʳ ʪװʨʜʝ ʝʥʛʽʟʫ. 

ʀʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥʽש ʦץʫʰʳʣʘʨʜʳש ʦץʫ-ʟʝʨʪʪʝʫʰʽʣʽʢ ʽʩ-ᴅʨʝʢʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ 

ʜʘʡʳʥʜʳסʳʥʳש ʤʘשʳʟʜʳ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʥʳץʪʘʫ ʙʦʣʘʰʘץ ʤʘʤʘʥʥʳש ʞʦʙʘ ᴅʜʽʩʽʥ ץʦʣʜʘʥʳʧ 

ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳש ʜʠʜʘʢʪʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥ ʨʘʮʠʦʥʘʣʜʳ, ʰʳסʘʨʤʘʰʳʣʳץ ʰʝʰʫʛʝ 

ʜʘʷʨʣʘʫ װʰʽʥ ץʘʞʝʪʪʽ ʢᴅʩʽʙʠ ץʘʩʠʝʪʪʝʨʜʽ ʜʘʤʳʪʫ ʞʦʣʜʘʨʳʥ ʙʝʣʛʽʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʎʠʬʨʣʘʥʜʳʨʫʜʘסʳ ʥʝʛʽʟʛʽ ʤʘץʩʘʪ ï ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʢʪʽ ʘʨʪʪʳʨʫ, ʭʘʣʳץʪʳש ᴇʤʽʨ ʩװʨʫ 

ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ, ʦץʫ-ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽʥ ʞʝʜʝʣʜʝʪʫ ʞᴅʥʝ ʞʝשʽʣʜʝʪʫ, ʙʘʣʘʣʘʨסʘ, ײʩʪʘʟʜʘʨסʘ, ʘʪʘ-

ʘʥʘʣʘʨסʘ ʞװʢʪʝʤʝʥʽ ʘʟʘʡʪʫ. ɽש ʙʘʩʪʳʩʳ ï ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ. ɹʽʟʜʽש ʙʘʣʘʣʘʨʳʤʳʟ 

ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ, ʦʥʳש ʽʰʽʥʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʘʫץʳʤʜʳ 

ʜʝʨʝʢʪʝʨ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʙʦʣʫסʘ ʪʠʽʩ. ʄʝʤʣʝʢʝʪʪʽʢ ʙʘʩʰʳʩʳ ʘʪʘʧ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʝʣʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ï ʙײʣ ʤʘץʩʘʪ ʝʤʝʩ, ʙײʣ ï פʘʟʘץʩʪʘʥʥʳש ʘʙʩʦʣʶʪʪʽʢ 

ʘʨʪʳץʰʳʣʳץץʘ ץʦʣ ʞʝʪʢʽʟʫ ײץʨʘʣʳ. ɹװʢʽʣ ʧʨʦʮʝʩʩ ʞװʡʝʣʽʣʽʢʪʽ, ʨʝʪʪʽʣʽʢʪʽ ʞᴅʥʝ ʢʝʰʝʥʜʽ ʪᴅʩʽʣʜʽ 

ʪʘʣʘʧ ʝʪʝʜʽ.  

ɹʽʣʽʤ ʩʬʝʨʘʩʳʥʜʘסʳ ʮʠʬʨʣʘʥʜʳʨʫʜʳש ʝש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ï ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ, 

ʷסʥʠ ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ, ʦʥʳש ʽʰʽʥʜʝ çʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪè ʞᴅʥʝ 

çʘʫץʳʤʜʳ ʜʝʨʝʢʪʝʨè ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ɽʣ ʞʘʩʪʘʨʳʥ ʜʘʡʳʥʜʘʫ. 

ʆʩʳ ʙʘסʳʪʪʘסʳ ʞײʤʳʩʪʳ ʪʘʣʜʘʫ ʩʪʫʜʝʥʪʪʝʨʜʽ סʳʣʳʤʠïʟʝʨʪʪʝʫ ץʳʟʤʝʪʽʥʝ ʪʘʨʪʫ ʜʝʛʝʥ 

 ʦʣץ ʘʨʳ ʩʘʧʘʣʳ ʥᴅʪʠʞʝʣʝʨʛʝסʳʪʫ ʙʘʨʳʩʳʥʜʘ ʞʦץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ: ʦװʘ ʤסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ

ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʳש ʞᴅʥʝ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʜʳש 

ʧʨʘʢʪʠʢʘʣʳץ ʙʘסʳʪʳʥ ʢװʰʝʡʪʝʜʽ;ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ, ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʙʝʣʩʝʥʜʽʨʝʜʽ; ʦץʫʰʳʣʘʨʜʳש ʙʦʡʳʥʜʘ װʟʜʽʢʩʽʟ ʙʽʣʽʤ ʘʣʫסʘ ץʘʞʝʪʪʽ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨ 

 .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ
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ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʤʘʛʠʩʪʨ, ʘϤʘ ʦϨʳʪʫʰʳ ʄ.ʉ. ʉʣʷʤʦʚʘ 

 

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ï ʙʘʩץʘʨʫ ʦʨʛʘʥʜʘʨʳʥʘʥ, ʪװʨʣʽ ʪʠʧʪʝʛʽ ʞᴅʥʝ ʜʝשʛʝʡʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʣʝʨʽʥʝʥ, ʞװʡʝʥʽש ʞײʤʳʩ ʽʩʪʝʫʽ ʞᴅʥʝ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ  ʝʪʝʪʽʥ ץʘʨʞʳ ץʦʨʣʘʨʳ ʤʝʥ 

ʤʘʪʝʨʠʘʣʜʳץ ʦʙʴʝʢʪʽʣʝʨʜʝʥ, סʳʣʳʤʠ ʦʨʪʘʣʳץʪʘʨʜʘʥ ʪײʨʘʪʳʥ ʢװʨʜʝʣʽ ײץʨʳʣʳʤ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʊʝʭʥʦʣʦʛʠʷʣʳץ ʪᴅʩʽʣ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʢʝʟ-ʢʝʣʛʝʥ ʩʘʣʘʩʳʥʜʘ (ʙʘʩץʘʨʫ, ʙʽʣʽʤ ʙʝʨʫ, 

 ʪʘʥ, çʙʽʣʽʤ ʙʝʨʫץʤʢʽʥ. ʉʦʥʜʳװʦʣʜʘʥʳʣʫʳ ʤץ (.ʘʨʞʳʣʘʥʜʳʨʫ, ʤʦʥʠʪʦʨʠʥʛ ʞᴅʥʝ ʪ.ʙץ

ʪʝʭʥʦʣʦʛʠʷʩʳè ʜʝʛʝʥ ʩᴇʟ ʪʽʨʢʝʩʽʥ ʙʽʨʳסשʘʡ ʪװʩʽʥʜʽʨʫ ʤװʤʢʽʥ ʝʤʝʩ. ʂᴇʧʪʝʛʝʥ ʘʚʪʦʨʣʘʨ ʙײʣ 

ʞʘסʜʘʡʜʳ ʠʥʪʫʠʮʠʷ ʜʝשʛʝʡʽʥʜʝ ʪװʩʽʥʝʜʽ ʜʝ, ʙײʣ סײʳʤʜʳ ʪʝʢ ץʘʥʘ ʦץʳʪʫʰʳ ʤʝʥ ʙʽʣʽʤ ʘʣʫʰʳ 

ʘʨʘʩʳʥʜʘסʳ ʘʨʥʘʡʳ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ װʜʝʨʽʩʪʝʨʛʝ סʘʥʘ ץʘʪʳʩʪʳ ץʦʣʜʘʥʘʜʳ. ɽʛʝʨ ʙײʣ װʨʜʽʩʪʽ 

ʦץʳʪʫ װʜʝʨʽʩʽ ʜʝʧ ʘʪʘʡʪʳʥ ʙʦʣʩʘץ, ʦʥʜʘ ʦסʘʥ ʪʝʭʥʦʣʦʛʠʷʥʳש ʦʩʳ ʩʘʣʘסʘ ʘʨʥʘʣסʘʥ ʞʠʳʥʪʳסʳ 

ʞʘʪʘʜʳ. ɹʽʟʜʽץ שʘʨʘʩʪʳʨʘʪʳʥʳʤʳʟ ʜʘ ʪʝʭʥʦʣʦʛʠʷʥʳש ʦʩʳ ʪװʨʽ.  

çʊʝʭʥʦʣʦʛʠʷè סײʳʤʳ ʩʦסשʳ ʢʝʟʜʝʨʽ  ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʝʙʠʝʪʪʝʛʽ ʝש ʢᴇʧ ץʦʣʜʘʥʳʣʘʪʳʥ 

 ʳʤʜʘʨʤʝʥ ʙʘʡʣʘʥʳʩʳ ʩʘʥסײ ץʜʠʜʘʢʪʠʢʘʣʳ שʳʤʳʥʳסײ ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. ʊʝʭʥʦʣʦʛʠʷ שʳʤʜʘʨʜʳסײ

ʘʣʫʘʥ: ʦץʳʪʫʜʳש ʪʝʭʥʦʣʦʛʠʷʩʳ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ, ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, ʪᴅʨʙʠʝ 

ʪʝʭʥʦʣʦʛʠʷʩʳ, ץʘʨʳʤ-ץʘʪʳʥʘʩ ʪʝʭʥʦʣʦʛʠʷʩʳ, ʜʘʤʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, ץʘʣʳʧʪʘʩʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, 

ʤʦʜʫʣʴʜʽʢ ʪʝʭʥʦʣʦʛʠʷ, ʪʦʧʪʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʪ.ʙ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʡʩʳ ʪװʨʽ 

ʙʦʣʤʘʩʳʥ ʘʥʳץʪʘʤʘʥʳ ץʘʞʝʪ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʜʘ ᴅʨʙʽʨ ʘʚʪʦʨ çʪʝʭʥʦʣʦʛʠʷ ʜʝʛʝʥʽʤʽʟ ʥʝ?è - 

ʜʝʛʝʥ ʩײʨʘץץʘ ʥʝʤʝʩʝ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʞʝʢʝ סײʳʤסʘ ᴇʟ ʘʥʳץʪʘʤʘʩʳʥ ʙʝʨʫʛʝ 

ʪʳʨʳʩʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ, ʜᴅʣ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʞװʨʽʧ ʞʘʪץʘʥ װʜʝʨʽʩʪʝʨʜʽש 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʪװʩʽʥʜʽʨʝʪʽʥ ʞʘʣʧʳ ʘʥʳץʪʘʤʘ ʞʦץ. 

ɽʣʙʘʩʳ ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ ʭʘʣʳץץʘ ʞʦʣʜʘסʘʥ ʞʦʣʜʘʫʳʥʜʘ çɹʽʟʜʽש ʤʽʥʜʝʪ ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʠʜʝʷʣʘʨ ʤʝʥ ʢᴇʟץʘʨʘʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʤʝʥ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ 

 .ʦʡʜʳץ ʘ ʤʽʥʜʝʪʪʝʨשʘʣʜʳʥʘ ʞʘ שʘʫʳʤʳʥʳץ ʩʪʘʟʜʘʨײ ʪᴅʨʙʠʝʣʝʫè ʜʝʧ ץʨʧʘײ

ʆץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʦץʳʪʫ ʤʘʟʤײʥʳʥ ʞװʟʝʛʝ ʘʩʳʨʫ ʞʦʣʳʥʜʘסʳ ʘʣסʘ ץʦʡסʘʥ ʤʘץʩʘʪץʘ 

ʞʝʪʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʦץʳʪʫʜʳש ᴅʜʽʩ, ײץʨʘʣ ʞᴅʥʝ ʪװʨʣʝʨʽʥʽש ʞװʡʝʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʇʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ װʰ ʘʩʧʝʢʪʽʜʝ ץʘʨʘʣʘʜʳ: סʳʣʳʤʠ, ʧʨʦʮʝʩʩʫʘʣʜʳ ï 

ʩʠʧʘʪʪʘʤʘʣʳ, ʧʨʦʮʝʩʩʫʘʣʜʳ ï ᴅʨʝʢʝʪʪʽʢ. ʆʩʳʥʜʘסʳ ʞʦʣʤʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ 

ʦץʳʪʫʜʳש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥ ʟʝʨʪʪʝʫʰʽ סʳʣʳʤ ʨʝʪʽʥʜʝ, ʧʨʠʥʮʠʧʪʝʨ ʤʝʥ ʟʝʨʪʪʝʫʰʽ ץʳʟʤʝʪʽʥ 

ʘʪץʘʨʘʜʳ.  

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳש ʙʘʩʪʳ ʤʘץʩʘʪʪʘʨʳʥʳש ʙʽʨʽ ʙʽʣʽʤ ʘʣʫʰʳʥʳ ʦץʳʪʘ ʦʪʳʨʳʧ, ʦʥʳש 

ʝʨʢʽʥʜʽʛʽʥ, ʙʝʣʩʝʥʜʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ᴇʟ ʙʝʪʽʥʰʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫסʘ ʜʘסʜʳʣʘʥʜʳʨʫ. 

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ï ʧʝʜʘʛʦʛʠʢʘʣʳץ ʽʩʢʝʨʣʽʢʪʝʨʜʽש ʞʝʪʽʩʪʽʛʽʥʝ ʞʝʪʢʽʟʝʪʽʥ סʳʣʳʤʠ 

ʞʦʙʘʣʘʫ ʞᴅʥʝ ʥʘץʪʳ ᴇʥʜʽʨʫ. ʉʦʥʳʤʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳװ ץʨʜʽʩ ʙʝʣʛʽʣʽ ʞװʡʝ ʧʨʠʥʮʠʧʪʝʨʽʥʜʝ 

 ʳ ʞᴅʥʝ ʽʰʢʽ ʙʦʣʳʧ ʙᴇʣʽʥʝʜʽ. ʆʩʳץʪʝʭʥʘʣʦʛʠʷ ʩʳʨʪ ץʪʘʥ, ʧʝʜʘʛʦʛʠʢʘʣʳץʘʥʜʳסʨʳʣʘʪʳʥ ʙʦʣײץ

ʧʨʠʥʮʠʧʪʝʨʜʽ ʞʘʣסʘʩʪʳʨʤʘʣʳ ʦʨʳʥʜʘʫ ʦʣʘʨסʘ ʦʙʲʝʢʪʠʚʪʽ ץʘʨʳʤ ïץʘʪʳʥʘʩʪʘʨʳʥʜʘ ʞᴅʥʝ 

ʧʝʜʘʛʦʛʪʳש ʪײʣסʘʩʳʥ ʪʦʣʳץ ʢᴇʨʩʝʪʝʪʽʥ ʞʠʥʘסʳ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʪʳʨʳʣʘʜʳ. ʇʝʜʘʛʦʛʠʢʘʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʞʘץʩʳ ʤʝשʛʝʨʫ ʜʝʛʝʥʽʤʽʟʜʽש ᴇʟʽ ï ʰʝʙʝʨʣʽʢ. 

 ʘ ʨʝʪʽʥʜʝסʣײʜʘʣʫʳʥ, ʞʝʢʝ ʪשʰʳ שʦʡ - ᴇʨʽʩʽʥʽ שʪʳץʨʧʘײ ץʳʤʳ ʙʦʣʘʰʘסʘʟʽʨʛʽ ʟʘʤʘʥ ʘפ

 - ,ʘʥ ʘʣʪʳʥèסʳʪʳʣץçɹʘʣʘ ʙʘʣ שʣʳ ʧʝʜʘʛʦʛ ʋʰʠʥʩʢʠʡʜʽײ ʘʣʳʧʪʘʩʫʳʥ ʪʘʣʘʧ ʝʪʫʜʝ. ʆʩʳ ʦʨʘʡʜʘץ

ʜʝʛʝʥ ץʘʥʘʪʪʳ ʩᴇʟʜʽ ʝʩʢʝ ʪװʩʽʨʝʜʽ. 

ɽʛʝʤʝʥʜʽ ʝʣʽʤʽʟʜʽש ʘʣסʳ ʰʘʨʪʪʘʨʳ ᴇʨʢʝʥʠʝʪʪʽ ʝʣʜʝʨ ץʘʪʘʨʳʥʘ ʢᴇʪʝʨʽʣʫʽ ʢʝʨʝʢ ʙʦʣʩʘ, 

ᴇʨʢʝʥʠʝʪʢʝ ʞʝʪʫ װʰʽʥ ʞʘʥ ï ʞʘץʪʳ ʜʘʤʳסʘʥ, ʨʫʭʘʥʠ ʙʘʡ ʪײʣסʘʥʳ ᴇʩʽʨʫ ʢʝʨʝʢ. ɾʘʩ ײʨʧʘץʪʳש 
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ʙʦʡʳʥʜʘסʳ ץʘʙʽʣʝʪʽʥ ʢᴇʨʫ,ʦʥʳ ʞʝʪʽʣʜʽʨʫ ʽʟʜʝʥʛʽʰʪʽʢ ץʘʩʠʝʪʽʥ ʜʘʤʳʪʫ ʦץʳʪʫʰʳʥʳש ʩʘʙʘץ 

ʙʝʨʫʜʝʛʽ ʽʟʜʝʥʫʰʽʣʽʢ, ʰʝʙʝʨʣʽʢ ץʘʙʣʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ɾ.ɸʡʤʘʫʳʪʦʚ çʩʘʙʘץ ʙʝʨʫ 

 ʨʜʽʩʽʥװ ʫץʥʠ ʦסʘʥʳ ʪʘʙʘʪʳʥ ᴇʥʝʨè - ʜʝʛʝʥ, ʷשʘʜʘʥ ʞʘשʘʥʘ ʰʝʙʝʨʣʽʢ ʝʤʝʩ, ʦʣ ʞʘס ʡʨʝʥʰʽʢʪʽ ʞʘʡװ

ʞʘשʘʰʘ ײʡʳʤʜʘʩʪʳʨʫ, ʦץʫʰʳʣʘʨʜʳש ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ, 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʥʝʛʽʟʜʝʣʫʽ ץʘʞʝʪ. 

ɾʘʩʪʘʨʜʳ ץʳʟʳץʪʳʨʘ ʪᴅʨʙʠʝʣʝʧ ʙʘʩץʘʨʫ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʙʽʣʽʤʛʝ, סʳʣʳʤסʘ ʜʝʛʝʥ 

 שʘʩʠʝʪʪʝʨʽʥ ʘʰʘʜʳ. ɹʽʣʽʤʥʽץ ץʘʨʤʘʰʳʣʳסʘʞʝʪ ʰʳץ ʰʝʡʪʝʜʽ, ᴇʨʢʝʥʜʝʫʽʥʝ ᴇʪʝװʣʰʳʥʳʩʳʥ ʢײץ

ʩʘʧʘʣʳ ʙʦʣʫʳ ʪʽʢʝʣʝʡ ʦץʳʪʫʰʳסʘ, ʦʥʳש ʙʽʣʽʤ ʜᴅʨʝʞʝʩʽ ʤʝʥ ʽʟʜʝʥʫ ʰʝʙʝʨʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. 

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʜʝʛʝʥʽʤʽʟ ï ʦץʳʪʫʰʳʥʳש ᴇʟʽʥ ï ᴇʟʽ ײʩʪʘʡ ʙʽʣʫʽ, ʙʘʡץʘסʳʰʪʳסʳ, 

ʘʣסʳʨʣʳסʳ, ʩᴇʟʛʝ ʰʝʰʝʥʜʽʛʽ. ʇʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ, ʩʘץʪʘʫ, ʙʝʨʫ ᴅʜʽʩʪʝʨʽ 

ʤʝʥ ײץʨʘʣʜʘʨʳʥʳש ʪʘʙʳʩʪʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʜʘʤʫʜʳש ʙʘʨʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʠʝ ʙʦʣʘ ʘʣʘʪʳʥ 

ᴅʣʝʫʤʝʪʪʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ, ʪʝʭʥʦʣʦʛʠʷ ʜʝʧ 

ʙʝʣʛʽʣʝʥʛʝʥ ʤʘץʩʘʪʪʳ ʪʠʽʤʜʽ ʦʨʳʥʜʘʫ װʰʽʥ ʤʘʪʝʨʠʘʣʜʳ ʪװʨʣʝʥʜʽʨʫ װʨʜʽʩʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽʥʽש 

ʞʠʳʥʪʳסʳ, ʢʝʰʝʜʽ ʙʽʨʣʽʛʽʥ ʘʡʪʫסʘ ʙʦʣʘʜʳ. 

 ʙʘʩʪʳ ʤʽʥʜʝʪʽ שʡʝʩʽʥʽװʳʥʜʘ çɹʽʣʽʤ ʙʝʨʫ ʞשçɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ʳʣʳʤ ʤʝʥ ʞʝʪʽʩʪʽʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʞʝʢʝ ʘʜʘʤʜʳס ,ʪʘʨץʥʜʳʣʳײץ ץʞᴅʥʝ ʞʘʣʧʳ ʘʜʘʤʟʘʪʪʳ ץʣʪʪʳײ -

 ;ʜʘʡʣʘʨ ʞʘʩʘʫסʘʞʝʪʪʽ ʞʘץ ʰʽʥװ ʘʥ ʙʽʣʽʤ ʘʣʫסʳʪʪʘʣסʘ ʙʘסʜʘʫשʘ ʞᴅʥʝ ʢᴅʩʽʙʠ ʰʳסʘʣʳʧʪʘʩʪʳʨʫץ

ʦץʳʪʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ, ʭʘʣʳץʘʨʘʣʳס ץʘʣʘʤʜʳץ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʝʣʽʣʝʨʛʝ ʰʳסʫè ʜʝʣʽʥʛʝʥ. 

ɹײʣ ʤʽʥʜʝʪʪʨʜʽ ʰʝʰʫ װʰʽʥ ᴅʨ ʦץʳʪʫʰʳʥʳש ʢװʥʜʝʣʽʢʪʽ ʽʟʜʝʥʽʩʽ ʘʨץʳʣʳ ʙʘʨʣʳץ 

ʞʘשʘʣʳץʪʘʨ ʤʝʥ ץʘʡʪʘ ײץʨʫ, ᴇʟʛʝʨʽʩʪʝʨʛʝ ʙʘʪʳʣ ʞʦʣ ʘʰʘʨʣʳץ ʞʘשʘ ʪᴅʨʙʠʝʛʝ, ʞʘשʘ ץʘʨʳʤ - 

 ʘʞʝʪʪʽץ ʳʪʫʰʳ ᴇʟ ᴅʨʝʢʝʪʽʥʜʝץʪʘʥ ʜʘ, ᴅʨ ʦץʘʞʝʪʪʽʛʽ ʪʫʳʥʜʘʡʜʳ. ʉʦʥʜʳץ ʘ ᴇʪʫץʘʪʳʥʘʩץ

ᴇʟʛʝʨʽʩʪʝʨʜʽ, ᴅʨ ʪװʨʣʽ ʪᴅʞʽʨʠʙʝʣʝʨ ʞᴇʥʽʥʜʝʛʽ ʤʘסʣײʤʘʪʪʘʨʜʳ, ʞʘשʘ ᴅʜʽʩ ʪᴅʩʽʣʜʝʨʜʽ ʢʝʟʽʥʜʝ 

  .ʨʳʩ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫʽ ʢʝʨʝʢײʘʙʳʣʜʘʧ, ʜץ

ʆʩʳסʘʥ ʦʨʘʡ, ʩʦסשʳ ʢʝʟʜʝ ʦץʳʪʫʜʳש ᴅʨ ʪװʨʣʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʞʘʩʘʣʳʧ, 

ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʝ ʝʥʛʽʟʽʣʽʧ ʦʪʳʨ. 

ɸʣ, ʞʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʦץʫʰʳʥʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʣʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫסʘ 

ᴇʟ װʣʝʩʽʥ ץʦʩʘʜʳ.  

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʢʝʟʝשʜʝʨ ʘʨץʳʣʳ ʽʩʢʝ ʘʩʘʜʳ. 

I ʢʝʟʝש - ʦץʳʧ װʡʨʝʥʫ; 

II ʢʝʟʝש - ʤʝשʛʝʨʫ; 

III ʢʝʟʝש - ᴇʤʽʨʛʝ ʝʥʜʽʨʫ; 

IV ʢʝʟʝש - ʜʘʤʳʪʫ. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʘʣסʳ ʰʘʨʪʪʘʨ ץʘʞʝʪ: ʦץʫ װʨʜʽʩʽʥ 

 ʳʥ ʙʦʣʜʳʨʤʘʫסʪʘʩʪʳʣʳץʩʘʙʘ שʘ ʘʣʫ; ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳסʦʣץ ʨʛʽʟʫʜʽ ʞʘʧʧʘʡװʳʥʜʳ ʞץʘʨץ

ʰʘʨʘʣʘʨʳʥ ʢʝʰʝʥʜʽ ץʘʨʘʩʪʳʨʫ. ʆʥʳס שʳʣʳʤʠ - ᴅʜʽʩʪʝʤʝʣʽʢ, ʦץʳʪʫ-ᴅʜʽʩʪʝʤʝʣʽʢ 

 ʘ ʙʫʳʥשʩʪʘʫ, ʞʘײ ʥʝʤʽ ʪʘʣʜʘʫ ʞʘʩʘʧ, ʥʘʟʘʨʜʘװ ʩʝʙʝʧʪʝʨʽʥʝ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

ʦץʫʣʳץʪʘʨʳʥʳש ʤʘʟʤײʥʳʥ ʟʝʨʪʪʝʧ ʙʽʣʫ, ʧᴅʥʜʽʢ ʙʽʣʽʤ ʩʪʘʥʜʘʨʪʪʘʨʳʤʝʥ ʞʝʪʝ ʪʘʥʳʩʫ, ʙʽʣʽʤʜʽ 

ʜʝשʛʝʡʣʝʧ ʙʝʨʫ ʪʝʥʦʣʦʛʠʷʩʳʥ ʠʛʝʨʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʙʽʣʽʤʜʽ ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪ 

ʜʝשʛʝʡʽʥʜʝ ʠʛʝʨʫʛʝ ץʦʣ ʞʝʪʢʽʟʫ, ʦץʳʪʫ װʨʜʽʩʽʥ ʽʟʛʽʣʝʥʜʽʨʫʜʽ װʥʝʤʽ ʙʘʩʰʳʣʳץץʘ ʘʣʫ, ᴇʡʪʢʝʥʽ 

ʦץʳʪʫ - ʪᴅʨʙʠʝʥʽש ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ  ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʪʝʢʩʝʨʫʜʽ ʞʝʢʝ ʘʣʳʧ ץʘʨʘʫסʘ, ʦʥʳ ʞʘʥ-ʞʘץʪʳ 

ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʽʣʽʤ ʘʣʫʰʳʣʘʨ ʤʘʪʝʨʠʘʣʜʳ ץʘʥʰʘʣʳץʪʳ ʜʝשʛʝʡʜʝ ʤʝשʛʝʨʛʝʥʽ 

ʘʥʳץʪʘʣʳʧ, ʘʪץʘʨʳʣʘʪʳʥ ʞײʤʳʩʪʘʨ ʙʝʣʛʽʣʝʥʝʜʽ. ʆץʳʪʫʰʳ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʙʝʢʽʪʝ ʘʣʘʜʳ, ʙʽʨʘץ 

ʦʥʳ ʤʝשʛʝʨʤʝʛʝʥ ʞʝʢʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʤʝʥ ʦץʫ ʞײʤʳʩʪʘʨʳ ײʡʳʤʜʘʩʪʳʨʳʣʘʜʳ. ɸʣ ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʢᴇʙʽ ʤʝשʛʝʨʤʝʩʝ, ʦʥʜʘ ᴇʪʢʝʥ ʤʘʪʝʨʠʘʣʜʳ ʙʝʢʽʪʫʤʝʥ ץʘʪʘʨ ʦʥʳ 

ʤʝשʛʝʨʤʝʫ ʩʝʙʝʧʪʝʨʽ ʘʥʳץʪʘʣʘʜʳ. ʆʣ װʰʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʳײץ ץʨʘʣʜʘʨ (ʪʝʩʪ, ʙʘץʳʣʘʫ 

ʞײʤʳʩʪʘʨʳ, ʩײʭʙʘʪ, ᴅשʛʽʤʝʣʝʩʫ) ץʦʣʜʘʥʳʣʘʜʳ. 

ʉʦʥʳʤʝʥ ʪʝʭʥʦʣʦʛʠʷ ᴅʜʽʩʪʝʤʝʜʝʥ ᴇʟʛʝ, ʩʝʙʝʙʽ ʦʣ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʤʘʪʝʨʠʘʣʜʳ ʤʝשʛʝʨʫ 

ʽʩ-ᴅʨʝʢʝʪʽʥ ʙʘʩץʘʨʘʜʳ, ʦʣʘʨʜʳװ שʣʛʝʨʤʝʫ ʩʝʙʝʧʪʝʨʽʥ ʘʥʳץʪʘʫסʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. 

ʊʝʭʥʦʣʦʛʠʷסʘ ʙʽʣʽʤʜʽ ʩʘʧʘʣʳ ʪװʨʜʝ ʤʝשʛʝʨʫ װʨʜʽʩʽʥ ʙʘʩץʘʨʫ ʞᴅʥʝ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʪʝʢʩʝʨʫ 

ʙʣʦʢʪʘʨʳ, ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʞװʡʝʩʽ ʝʥʝʜʽ. ʂʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ʤץײʠʷʪ ʪװʨʜʝ ʞʘʥ - ʞʘץʪʳ ʞʘʩʘʫ ʢʝʨʝʢ. 
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ɽש ʙʘʩʪʳʩʳ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʤʝשʛʝʨʫʽ. ʇʝʜʘʛʦʛʠʢʘ סʳʣʳʤʳʥʜʘ ʙʽʣʽʤ ʩʘʧʘʩʳ 

ʙʨ̔ʽʥʰʽ ʦʨʳʥסʘ ʰʳסʘʜʳ. ʆʥʳ ʢᴇʪʝʨʫ ʧʝʜʘʛʦʛʠʢʘ ʤʝʥ ʧʩʠʭʦʣʦʛʠʷ סʳʣʳʤʜʘʨʳ ʘʣʜʳʥʜʘ ʪײʨסʘʥ 

ʤʘשʳʟʜʳ ʤʽʥʜʝʪ. 

ɹʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʤʝʛʽʤʝʥ ץʘʣʳʧʪʘʩʘʪʳʥ ʞᴅʥʝ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʪʳʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʽ ʙײʨʳʥסʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʦʡʣʘʫ ʞװʡʝʩʽʥʝʥ ᴇʟʛʝʰʝ 

ʙʦʣʘʪʳʥʜʳץʪʘʥ, ʪʝʢ ʦʡʣʘʫ ץʘʙʽʣʝʪʽ ʪװʩʽʥʽʛʽ סʘʥʘ ʝʤʝʩ, ʞʘשʘ ʞʘסʜʘʡʜʘ ʧʩʠʭʠʢʘʣʳץ 

ʬʫʥʢʮʠʷʣʘʨʜʳש ʙʘʩץʘ ʞʘץʪʘʨʳ ʜʘ ץʘʡʪʘ ץʘʨʘʩʪʳʨʳʣʫʳ ʪʠʽʩ. ʆʩʳʥʳש ʙᴅʨʽ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ 

ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʘʩʘʫ ʩʘʣʘʩʳʥʜʘ, ʙʽʣʽʤ ʧʘʨʘʜʠʛʤʘʩʳʥ ײץʨʫʜʘ ʪʳש 

ʠʥʥʦʚʘʮʠʷʣʳץ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʂʝʟ-ʢʝʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʳʥʘʜʘʡ ᴅʨʝʢʝʪʪʝʨʜʝʥ ʪײʨʘʜʳ: 

- ʤʘץʩʘʪץʘ ʙʘסʳʪʪʘʣסʘʥ; 

- ʩװʡʝʥʝʪʽʥ סʳʣʳʤʠ ʠʜʝʷʣʘʨ; 

- ʦץʳʪʫʰʳ ʤʝʥ ʙʽʣʽʤ ʘʣʫʰʳ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʞװʡʝʩʽ; 

- ʥᴅʪʠʞʝʥʽ ʙʘסʘʣʘʫ ᴇʣʰʝʤʜʝʨʽ; 

- ʥᴅʪʠʞʝʣʝʨ; 

 .ʳ ʰʝʢʪʝʫʣʝʨסʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘץ  -

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʥʝʛʽʟʽ ץʘסʠʜʘʣʘʨʳ: ʙʽʣʽʤ ʘʣʫʰʳסʘ ʽʟʛʽʣʽʢ 

ʪײʨסʳʩʳʥʘʥ ץʘʨʘʫ; ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʥʽש ʙʽʨʣʽʛʽ; ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʪʘʥʳʤʜʳץ ʢװʰʽʥ 

 ʛʝʨʪʫ; ʙʽʣʽʤשᴇʟ ʙʝʪʽʤʝʥ ᴅʨʝʢʝʪʪʝʥʫ ᴅʜʽʩʪʝʨʽʥ ʤʝ שʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʜʘʤʳʪʫ; ʙʽʣʽʤ ʘʣʫʰʳʥʳץ

ʘʣʫʰʳʥʳש ʪʘʥʳʤʜʳʣʳץ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʠʢʝʤʜʽʣʽʛʽʥ ʜʘʤʳʪʫ; ᴅʨ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʦʥʳש 

 ʡʝʣʽװʰʽʥ ʞװ ʜʘʤʫʳ שʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳ ץʳʪʫ; ʙʘʨʣʳץʛʝʡʽʥʝ ʦʨʘʡ ʦשʤʢʽʥʜʽʢ ʜʝװʘʙʽʣʝʪʽ ʤʝʥ ʤץ

ʞײʤʳʩ ʽʩʪʝʫ; ʦץʫ װʨʜʽʩʽʥ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʩʝʟʽʥʫʽ. 

ʀʥʥʦʚʘʮʠʷʣʳץ ʦץʳʪʫ ʜᴅʩʪװʨʣʽ ʜʠʜʘʢʪʠʢʘʤʝʥ ץʘʪʘʨʣʘʩʘ ʞװʨʛʝʥʽʤʝʥ, ʦʥʳש ᴇʟʽʥʜʽʢ 

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳʤʝʥ ᴇʟʛʝʰʝʣʽʢʪʝʨʽʥʝ ʤᴅʥ ʙʝʨʫʛʝ ʪʫʨʘ ʢʝʣʝʜʽ. ʄᴅʩʝʣʝʥ, ʦץʳʪʫʜʘסʳ ײʩʪʘʥʳʤ 

ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʜʝʛʽ ʦץʳʪʫ ʙʘסʜʘʣʘʤʘʩʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʥײʩץʘʫʜʳ ʦʨʳʥʜʘʧ, ʦʥʜʘסʳ 

ʤʘסʣײʤʘʪʪʘʨʜʳ ʙʝʨʫ, ʦʥʳ ץʘʡʪʘʣʘʧ ʧʳʩʳץʪʘʧ ʤʝʥʛʝʨʪʫ ʙʦʣʩʘ, ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʳʪʫʜʘסʳ ʤʘץʩʘʪ 

- ʽʩ-ᴅʨʝʢʝʪ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʥʳץ שʘʙʽʣʝʪʽʥ ʦʷʪʳʧ, ʪװʨʣʽ ʞʘסʜʘʡ ʞʘʩʘʫ ʘʨץʳʣʳ ʦʣʘʨʜʳש ᴇʟʽʥʰʝ 

ᴅʨʝʢʝʪʪʝʥʫʽʥʝ ʙʘסʜʘʨ ʙʝʨʽʧ, ʰʳסʘʨʤʘʰʳʣʳץץʘ ʪʘʣʧʳʥʜʳʨʫ.  

ʅʘץʪʳ ʘʡʪץʘʥʜʘ, ʙʽʣʽʤ ʘʣʫʰʳסʘ װʥʝʤʽ ʞʦʣ ʩʽʣʪʝʤʝʡ, ᴇʟʽʥʰʝ ᴅʨʝʢʝʪʪʝʥʝ ʘʣʫʳʥʘ ʙʝʡʽʤʜʝʫ. 

ʄײʥʳש ʥᴅʪʠʞʝʣʽʢ ʢᴇʨʩʝʪʢʽʰʽ ʩʦʣ: ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʙʽʣʽʤʜʽ, ʙʝʨʽʣʛʝʥ ʤʘסʣײʤʘʪʪʳ ʞᴅʡ סʘʥʘ, 

ʙʽʨ ʩᴅʪʪʽʢ ʪײʨסʳʜʘ ץʘʙʳʣʜʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʘʥʘʣʳ ʜʘ ʪʠʷʥʘץʪʳ ʠʛʝʨʫʽʥʝ ʳץʧʘʣ ʝʪʫ. 

ɹʽʣʽʤ ʩʘʧʘʩʳʥ ʞᴅʥʝ ʧᴅʨʤʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʩʽ ʦץʫ װʨʜʽʩʽʥʝ ʦץʳʪʫʜʳש ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʪʝʨʝשʜʝʪʝ ʝʥʜʽʨʫ ʞʦʣʳʤʝʥ ʰʝʰʽʣʝ ʘʣʘʪʳʥʜʳסʳ ʩᴇʟʩʽʟ ʞᴅʥʝ ʙײʣ ʨʝʪʪʝ ʪײʪʘʩ 

ʘʣסʘʥʜʘ ʙʽʣʽʤ ʙʝʨʫʜʽש ʩʘʧʘʩʳ ʤװʣʜʝ ʢᴇʪʝʨʽʣʽʧ, ʞʝʢʝ ʪײʣסʘʥʳ ʰʳסʘʨʤʘʰʳʣʳץʪʳ ʪײʨסʳʜʘ 

ʜʘʤʳʪʫʜʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. 

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

-cʪaʥץaʟaפç שʇpʝʟʠʜʝʥʪʽ ï ɽʣʙacʳ ʅ.ᴄ.ʅaʟapʙaʝʚʪʳ שcʪaʥ Pʝcʧyʙʣʠʢacʳʥʳץaʟaפ .1

2050è cʪpaʪʝʛʠʷcʳ ץaʣʳʧʪacץaʥ ʤʝʤʣʝʢʝʪʪʽש ʞaשa caʷcʠ ʙaסʳʪʳè aʪʪʳ פaʟaץcʪaʥ ʭaʣץʳʥa 
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AR ɾᴄʅɽ VR ʊɽʍʅʆʃʆɻʀʗʃɸʈʓʅʓר ɹɯʃɯʄ ɹɽʈʋɼɽɻɯ ʈᴆʃɯ 

 

ɾ.ɹ. ɹʘʟʘʝʚʘ, 8D01502-ʀʥʬʦʨʤʘʪʠʢʘ ɹɹɹ-ʥʳ1 ש-ʢʫʨʩ ʜʦʢʪʦʨʘʥʪʳ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʪʝʭ.Ϥ.ʢ., ʧʨʦʬʝʩʩʦʨ ɻ.ʀ. ʉʘʣϤʘʨʘʝʚʘ  

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʚʠʟʫʘʣʜʳ ʤʦʜʝʣʴʜʝʫ, ʦʥʳ ʢᴇʨʥʝʢʽ ʘץʧʘʨʘʪʧʝʥ 

ʪʦʣʳץʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ AR ʞᴅʥʝ VR ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʫ 

ʤװʤʢʽʥʜʽʛʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʩʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʦʣʜʘʥʫ ʤʳʩʘʣʜʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ, 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʘʡʪʳʣסʘʥ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ AR ʠ VR ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʩ ʮʝʣʴʶ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʦʧʦʣʥʝʥʠʷ 

ʝʛʦ ʥʘʛʣʷʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʦʧʨʝʜʝʣʝʥʳ  ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ:  ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, AR ʞᴅʥʝ VR ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ, ʙʽʣʽʤ ʙʝʨʫ 

ʧʨʦʮʝʩʽ. 

 
 ᴇʥʽʤʜʽ ᴇʥʜʽʨʫʤʝʥ ץʧʘʨʘʪʪʳץʨʽ ʘװʙʘʩʳʤ ʪ שʳʟʤʝʪʪʽץ ʳסʘʤʜʘסʦץ ץʧʘʨʘʪʪʳץʳʪʪʘ ʘץʘʟʽʨʛʽ ʫʘפ

ʙʘʡʣʘʥʳʩʪʳ. ɸʜʘʤʥʳץ שʦסʘʤסʘ ʠʥʪʝʛʨʘʮʠʷʩʳ, ʦʥʳש ʘץʧʘʨʘʪʧʝʥ ץʘʥʰʘʣʳץʪʳ ʪʠʽʤʜʽ ʞײʤʳʩ 

ʽʩʪʝʡ ʘʣʘʪʳʥʜʳסʳʥʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʥʝʛʽʟʛʽ ʪʝʭʥʠʢʘʣʳץ 

 ץʜʘʨʣʘʤʘʣʳסʞᴅʥʝ ʙʘ ץʘʧʧʘʨʘʪʪʳ שʘʣʘ ʙʝʨʝʜʽ, ʦʥʳץ ʥʽ ʢʦʤʧʴʶʪʝʨ ʙʦʣʳʧװʛʽʥʛʽ ʢװʨʘʣʳ ʙײץ

ʞʘʩʘץʪʘʤʘʩʳ ʢᴇʧʪʝʛʝʥ ʘץʧʘʨʘʪʪʳץ ʧʨʦʮʝʩʪʝʨʜʽ, ʦʥʳש ʽʰʽʥʜʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʦץʫʰʳʣʘʨʜʳ çʙװʛʽʥʛʽè ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

ʙʦʣʘʰʘץʪʘ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ʜʘʡʳʥʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫʜʳש 

ʤʘʟʤײʥʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʩʝʣʝʩʽ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʝ, ʦץʫʰʳʣʘʨʜʳש 

ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽʥʝ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʛʝ, ʪװʨʣʽ ʦץʫ ʧᴅʥʜʝʨʽʥ ʦץʳʪʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʙʦʣʘʜʳ.  

ʎʠʬʨʣʳץ ʥʳʩʘʥʜʘʨ ʘʨץʳʣʳ ʰʳʥʘʡʳʣʳץʪʳ ʪʦʣʳץʪʳʨʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʰʳʥʘʡʳʣʳץʪʳש ʝʢʽ ʧʦʣʷʨʣʳ ʥײʩץʘʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ: ʙʽʟ ᴇʤʽʨ 

ʩװʨʝʪʽʥ ʰʳʥʘʡʳʣʳץ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ. ʐʳʥʘʡʳʣʳץ - ʙײʣ ʬʠʟʠʢʘʣʳץ ʢʝשʽʩʪʽʢʪʝʛʽ 

 ᴇʟʽ. ɺʠʨʪʫʘʣʜʳ שʽʩʪʽʢʪʽשʢʝ ץʥʠ ʬʠʟʠʢʘʣʳסʣʜʝʤ ʙʦʣʤʘʫʳ, ʷװʤ שʦʩʳʤʰʘ ʦʙʲʝʢʪʽʣʝʨʜʽץ

ʰʳʥʘʡʳʣʳץ - ʙײʣ ʥʘץʪʳ ʦʙʲʝʢʪʽʣʝʨʜʽש ʤװʣʜʝʤ ʙʦʣʤʘʫʳ. ɯʩ ʞװʟʽʥʜʝ ʰʳʥʘʡʳʣʳץ ʢᴇʙʽʥʝʩʝ ʽʰʢʽ 

ʞʠʳʥʜʘʨסʘ ʙᴇʣʽʥʝʜʽ. ɽʢʽ ʢʣʘʩʩʠʢʘʣʳץ ʽʰʢʽ ʞʠʳʥʪʳץ - ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ (augmented 

reality, AR) ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ (virtual reality, VR). ɹʽʨʽʥʰʽ ʞʘסʜʘʡʜʘ, ʰʳʥʘʡʳʣʳץʪʳ 

ᴅʨʪװʨʣʽ ʦʙʲʝʢʪʽʣʝʨʤʝʥ ʪʦʣʳץʪʳʨʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʝʢʽʥʰʽʩʽʥʜʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʳ 

ʥʘץʪʳ ʦʙʲʝʢʪʽʣʝʨʤʝʥ ʪʦʣʳץʪʳʨʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʜʝʧ ʪװʩʽʥʜʨ̔ʽʣʝʜʽ [1]. 

ʄʳʩʘʣ ʨʝʪʽʥʜʝ ɽʞʝʣʛʽ ʈʠʤ ᴅʣʝʤʽʥʝ ʩʘʷʭʘʪʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ʢʝʣʪʽʨʫʛʝ 

ʙʦʣʘʜʳ. ɽʛʝʨ ʙײʣ ʪʝʭʥʦʣʦʛʠʷ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʩʦʣ ʜᴅʫʽʨʜʽש ʪװʨʣʽ ʦʙʲʝʢʪʽʣʝʨʽʤʝʥ (ץʳʣʳʰʪʘʨ, 

ʩʘʫʳʪʪʘʨ, ʩʘʟʜʳ ײץʤʳʨʘʣʘʨ, ʭʨʘʤʜʘʨ, ʘʨʝʥʘʣʘʨ) ʪʦʣʳץʪʳʨʩʘ, ʦʥʜʘ ʦʣ AR ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʣʳʧ 

ʝʩʝʧʪʝʣʝʜʽ, ʘʣ ʝʛʝʨ ʩʽʟʜʽ ʝʞʝʣʛʽ ץʘʣʘסʘ, ʦʥʳש ʩᴅʫʣʝʪʽʤʝʥ, ʘʜʘʤʜʘʨʳʤʝʥ, ʘʫʘ-ʨʘʡʳʤʝʥ, 

ʦץʠסʘʣʘʨʳʤʝʥ ʞᴅʥʝ ʪ.ʙ. ʘʫʳʩʪʳʨʘʪʳʥ ʙʦʣʩʘ, ʦʥʜʘ ʦʣ VR ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʦʣʘʜʳ. 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘ ʚʠʨʪʫʘʣʜʳ ʞᴅʥʝ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳײץ ץʨʳʣסʘʣʳʨʳʥʳש 

ʙʘסʘʩʳ ʪᴇʤʝʥʜʝʛʝʥʜʽʢʪʝʥ ʢᴇʧʪʝʛʝʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ץʦʣ ʞʝʪʽʤʜʽ ʙʦʣʜʳ. ɹײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ 

ᴅʨʪװʨʣʽ ʪʘץʳʨʳʧʪʘס r ʧʨʦʛʨʘʤʤʘʣʘʨ (ץʦʩʳʤʰʘʣʘʨ) ʩʘʥʳʥʳש ᴇʩʫʽʥʝ ᴅʢʝʣʜʽ. VR װʰʽʥ ʙײʣ 

ʥʝʛʽʟʽʥʝʥ 1 ʘʜʘʤʥʘʥ ʪײʨʘʪʳʥ ʦʡʳʥʜʘʨ ʥʝʤʝʩʝ 360 ʛʨʘʜʫʩ ʢʘʤʝʨʘʣʘʨʜʳ ʞʘʟʫ (ʧʘʨʘʰʶʪʧʝʥ 

ʩʝʢʽʨʫ, ʘʪʪʨʘʢʮʠʦʥʜʘʨ, ʪʘʙʠסʘʪ, ʩʫ ʘʩʪʳ ᴅʣʝʤʽ, ʜʠʥʦʟʘʚʨʣʘʨ ʞᴅʥʝ ʪ.ʙ.), AR ץʦʣʜʘʥʫʰʳʣʘʨʳʥʳש 

ʙʝʪ-ᴅʣʧʝʪʽʥ ᴇʟʛʝʨʪʫʛʝ ʘʨʥʘʣסʘʥ ץʦʩʳʤʰʘʣʘʨ, ʥʘץʪʳ ᴅʣʝʤ ʥʳʩʘʥʜʘʨʳʥʳץ שʘʰʳץʪʳסʳʥ ᴇʣʰʝʫ, 

ᴅʨʪװʨʣʽ ʞײʤʙʘץʪʘʨ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ (ʥʝʛʽʟʽʥʝʥ ʘʥʘʪʦʤʠʷ ʞᴅʥʝ ʘʩʪʨʦʥʦʤʠʷ) 

ʜʝʫʛʝ ʙʦʣʘʜʳ. 



26 

 

ɽʛʝʨ AR ʞᴅʥʝ VR ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʦʣʜʘʥʳʣʫʳʥ ʘʡʪʘʪʳʥ ʙʦʣʩʘץ, ʦʥʜʘ 

ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳװ ץʰʥ̔ ʙײʣ ʪʘʙʠסʘʪʪʳ ʟʝʨʪʪʝʫ, ʬʠʟʠʢʘ ʙʦʡʳʥʰʘ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ 

ʞװʨʛʽʟʫ, ʜʠʥʦʟʘʚʨʣʘʨʜʳ ʟʝʨʪʪʝʫ, ʧʣʘʥʝʪʘʣʘʨסʘ ʩʘʷʭʘʪ, ʘʩʪʨʦʥʦʤʠʷ ʞᴅʥʝ ʪ.ʙ. ʘʡʪʫסʘ ʙʦʣʘʜʳ, AR 

 .ʣ ʘʥʘʪʦʤʠʷ, ʭʠʤʠʷ, ʘʩʪʨʦʥʦʤʠʷʥʳ ʟʝʨʪʪʝʫʜʽ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳײʰʽʥ ʙװ

VR ʞᴅʥʝ AR ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʠʤʤʝʨʩʠʚʪʽ ʦץʳʪʫ (immersive education) ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ 

ʞʠʽ ʘʡʪʳʣʘʜʳ. ʄײʥʜʘʡ ʙʘסʜʘʨʣʘʤʘʣʘʨ ᴅʨʪװʨʣʽ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʝʨ ʤʝʥ ʤʦʜʝʣʴʜʝʫʣʝʨʜʝ ʞᴅʥʝ 

ʢᴇʙʽʥʝʩʝ ʦʡʳʥ ʪװʨʽʥʜʝ ᴇʪʝʪʽʥ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳ 

 ʘʥ ʦʨʪʘסʦʨʰʘץ ,ʳʥסʫʰʳʣʳסʳʟʳץ ʧᴅʥʛʝ ʜʝʛʝʥ שʨʽ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳװʣ ʪײʙ שʳʪʫʜʳץʘʤʪʠʜʳ. ʆץ

ʤʝʥ ᴅʣʝʤʜʽ ʟʝʨʪʪʝʫʛʝ ʪʘʣʧʳʥʳʩʳʥ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɸʢʘʜʝʤʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʘʷʩʳʥʜʘ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʦץʫ 

ʧʨʦʮʝʩʽʥʝ ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽ ʪʘץʳʨʳʙʳʥʜʘ ʦʥʜʘסʘʥ ʞײʤʳʩ ʞװʨʛʽʟʽʣʜʽ (ʝש ʪʦʣʳץ ʰʦʣʫ ʪʽʟʽʤʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ ʞײʤʳʩ ʢᴇʟʜʝʨʽʥʽש ʙʽʨʽʥʜʝ ײʩʳʥʳʣסʘʥ ï [2]). ʐʦʣʫʜʘ ʦץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽʥʽש 

ʞʘץʩʘʨʫʳ, ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʫ, ʤʦʪʠʚʘʮʠʷ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳʣʘʫʳ ʘʪʘʧ ᴇʪʽʣʜʽ. ʉʦʥʜʘʡ-ʘץ, ʦץʫ 

ʧʨʦʮʝʩʽʥʝ ץʘʪʳʩʫ ʜʝשʛʝʡʽ ʞᴅʥʝ ʧᴅʥʜʽ ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץ ʘʨʪʳʧ, ʩʪʫʜʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘסʳ 

 .ʘʥʳ ʪʫʨʘʣʳ ʩᴇʟ ʝʪʽʣʛʝʥץʛʝʡʽ ʘʨʪשʘʪʳʥʘʩ ʜʝץ-ʘʨʳʤץ

ʄסײʘʣʽʤʜʝʨʜʽש ʘʣʜʳʥʜʘ ʪײʨסʘʥ ʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘʣʘʨ ï ʙײʣ ץʦʩʳʤʰʘʣʘʨʜʳ ʞװʢʪʝʫʛʝ, 

ʦץʫʰʳʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽ װʡʨʝʪʫʛʝ, ʛʝʦʣʦʢʘʮʠʷʥʳש ʥʘʰʘʨ ʞײʤʳʩʳʥʘ, ʢʝʡʜʝ ʤʦʜʝʣʴʜʝʨʜʽש 

ʞʘʫʘʧ ʙʝʨʫ ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʽʛʽʥʝ, ʩʪʫʜʝʥʪʪʝʨʜʽש AR ʬʦʨʤʘʪʳʥʜʘ ʞײʤʳʩ ʞʘʩʘʫʜʘסʳ 

 ץʤʩʘʣʘʪʳʥʳʥʜʘ. ɾʘʣʧʳ, ʙʘʨʣʳײʳʪ ʞץʦʩʳʤʰʘ ʫʘץ ʟʝʧ, ʢᴇʤʝʢʪʝʩʫʛʝװʪʘʨʳʥ ʪץʠʳʥʜʳץ

ʧʨʦʙʣʝʤʘʣʘʨ AR-ʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʪᴅʞʽʨʠʙʝʩʽʥʽש ʞʝʪʽʩʧʝʫʰʽʣʽʛʽʤʝʥ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʥʳש 

ʞʝʪʽʣʤʝʛʝʥʜʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɹʦʣʘʰʘץʪʘ ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳʤʝʥ ʙײʣ ʧʨʦʙʣʝʤʘʣʘʨ 

ʞʦʡʳʣʘʜʳ ʜʝʛʝʥ ʩʝʥʽʤʜʝʤʽʟ.  

AR ʞᴅʥʝ VR ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʙʽʣʽʤ ʙʝʨʫʜʝ ʧʘʡʜʘʣʘʥʫ ʠʜʝʷʣʘʨʳʥ ײʩʳʥʘʪʳʥ ʙʦʣʩʘץ: 

 ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳϨ (VR). ɹײʣ ʪʝʭʥʦʣʦʛʠʷʥʳש ʘʜʘʤʜʳ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʛʝ 

ʘʫʳʩʪʳʨʫ ʤװʤʢʽʥʜʽʛʽ, ʦʥʳש ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʳʥ ʘʥʳץʪʘʡʜʳ. ʊʝʭʥʠʢʘʣʳץ, 

ʵʢʦʥʦʤʠʢʘʣʳץ ʥʝʤʝʩʝ ʬʠʟʠʢʘʣʳץ ʩʝʙʝʧʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʥʘץʪʳ ᴅʣʝʤʜʝ ʞʘʩʘʣʤʘʡʪʳʥ ʙʘʨʣʳץ 

ᴅʨʝʢʝʪʪʝʨʜʽ  ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʝ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ɯʩ ʞװʟʽʥʜʝ ʤװʤʢʽʥ ʝʤʝʩ ʞʝʨʜʝ ʙʦʣʫ ʤװʤʢʽʥʜʽʛʽ. 

ʕʣʝʢʪʨ ʞᴅʥʝ ʤʘʛʥʠʪ ᴇʨʽʩʪʝʨʽʥ, ʪʘʨʠʭץʘ ʜʝʡʽʥʛʽ ʞʘʥʫʘʨʣʘʨʜʳ, ʩʫ ʘʩʪʳʥʜʘסʳ ᴅʣʝʤʜʽ, ʝʞʝʣʛʽ 

ʝʣʜʝʨʜʽ, ʧʣʘʥʝʪʘʣʘʨ ʤʝʥ ʘʩʪʝʨʦʠʜʪʘʨʜʳ ʢᴇʟʙʝʥ ʢᴇʨʽʧ, ʩʝʟʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʞʘʣסʳʟ 

ʪʝʭʥʦʣʦʛʠʷ.  

ʌʠʟʠʢʘʜʘ ʙײʣ ʪʝʭʥʦʣʦʛʠʷ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʟʘʤʘʥʘʫʠ ʞʘʙʜʳץʪʘʣסʘʥ ʟʝʨʪʭʘʥʘʜʘ 

ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʳʩʘʣʳ, װʣʢʝʥ ʘʥʜʨʦʥʜʳ ʢʦʣʣʘʡʜʝʨ ʥʝʤʝʩʝ ʛʨʘʚʠʪʘʮʠʷʣʳץ 

ʪʦʣץʳʥʜʘʨ ʜʝʪʝʢʪʦʨʳ ʪᴅʨʽʟʜʽ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʤʦʜʝʣʽʥ ʞʘʩʘʧ, ʟʝʨʪʭʘʥʘʣʘʨʳʥʜʘ ʟʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ. ʆʩʳʣʘʡʰʘ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳ סʳʣʳʤʥʳש ʟʘʤʘʥʘʫʠ ʞʘסʜʘʡʳʥ 

ʥʘץʪʳ ʢᴇʨʩʝʪʫ ʘʨץʳʣʳ סʳʣʳʤסʘ ʪʘʨʪʫסʘ ʙʦʣʘʜʳ. 

ʐʝʪ ʪʽʣʜʝʨʽʥ װʡʨʝʥʫ ʙʘʨʳʩʳʥʜʘ, ʦץʳʪʳʣʘʪʳʥ ʪʽʣ ï ʘʥʘ ʪʽʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʘʜʘʤʤʝʥ 

 ʫץʦʥʜʘʡ ʘʜʘʤʜʳ ʪʘʙʫ ʥʝʤʝʩʝ ʦ ץʛʝʨʫʛʝ ʙʦʣʘʜʳ. ɹʽʨʘשʤʝ ץʳʣʳ ʪʦʣʳץʘʪʳʥʘʩ ʞʘʩʘʫ ʘʨץ-ʘʨʳʤץ

ʘʫʜʠʪʦʨʠʷʩʳʥʘ ʞʝʪʢʽʟʫ ץʠʳʥʜʳץ ʪʫʜʳʨʩʘ, ʦʥʜʘ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʢᴇʤʝʛʽʤʝʥ ʩʦʣ ʘʜʘʤʤʝʥ 

 ʡʨʝʥʽʧװ ʩʪʘʥʜʘ ʬʨʘʥʮʫʟ ʪʽʣʽʥץʘʟʘפ ,ʤʢʽʥʜʽʛʽ ʧʘʡʜʘ ʙʦʣʜʳ. ʄʳʩʘʣʳװʘʪʳʥʘʩ ʞʘʩʘʫ ʤץ-ʘʨʳʤץ

ʞװʨʛʝʥ ʪʦʧʪʳ ʞᴅʥʝ ʌʨʘʥʮʠʷʜʘ ץʘʟʘץ ʪʽʣʽʥ װʡʨʝʥʽʧ ʞװʨʛʝʥ ʪʦʧʪʘʨʜʳ ʙʽʨ ʚʠʨʪʫʘʣʜʳ ʢʝשʽʩʪʽʢʢʝ 

ʰʘץʳʨʳʧ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʙʽʨʛʝ ʦʨʳʥʜʘʧ, ʙʽʨ-ʙʽʨʽʤʝʥ ʩᴇʡʣʝʩʫʛʝ ʙʦʣʘʪʳʥ ʝʜʽ. ʄײʥʜʘʡ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʬʦʨʤʘʪ ʢʝʟ ʢʝʣʛʝʥ ʞʘʩʪʘסʳ ʙʽʣʽʤ ʘʣʫʰʳסʘ ץʳʟʳץʪʳ, ᴅʨʽ ʪʠʽʤʜʽ.  

ʊʘʨʠʭʪʳ ʟʝʨʪʪʝʫʜʝ ʦץʫʰʳʣʘʨ ᴅʣʝʤ ʤײʨʘʞʘʡʣʘʨʳʥʳװ שʰ ᴇʣʰʝʤʜʽ ʵʢʩʧʦʥʘʪʪʘʨʳʤʝʥ, 

ʩʦʥʜʘʡ-ʘץ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʛʝʥ ץʘʣʘʣʘʨʤʝʥ, ʰʘʡץʘʩʪʘʨʤʝʥ ʥʝʤʝʩʝ ʙʘʩץʘ ʜʘ ʪʘʨʠʭʠ ʦץʠסʘʣʘʨʤʝʥ 

ʪʘʥʳʩʘ ʘʣʘʜʳ. ʄʳʩʘʣʳ, ɹʦʨʦʜʠʥʦ ʰʘʡץʘʩʳʥ ץʘʡʪʘ ײץʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʩʪʫʜʝʥʪʪʝʨʛʝ ʦסʘʥ ץʘʪʳʩʫסʘ ʞᴅʥʝ ᴇʟ ʰʝʰʽʤʜʝʨʽʥ ץʘʙʳʣʜʘʫסʘ, ʩʦʥʜʘʡ-ʘײ ץʞʳʤʜʳץ ʰʝʰʽʤʜʝʨ 

 ʣ ʄᴅʩʢʝʫʜʝ ɹʦʨʦʜʠʥʦ ʧʘʥʦʨʘʤʘʩʳʥײʤʢʽʥʜʽʢ ʙʝʨʝ ʘʣʘʩʳʟ. ʆʩʳʣʘʡʰʘ, ʙװʘ ʤסʘʙʳʣʜʘʫץ

ʞʘʩʘסʘʥʥʘʥ ʢʝʡʽʥ ʜʘʤʫʜʳש ʞʘשʘ ץʘʜʘʤʳ ʙʦʣʘʜʳ. 

ɻʝʦʛʨʘʬʠʷ ʩʘʣʘʩʳʥʜʘ 360 ʛʨʘʜʫʩ ʢʘʤʝʨʘʣʘʨʜʳש ʟʘʤʘʥʘʫʠ ʜʘʤʫʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ װʰ 

ᴇʣʰʝʤʜʽ ʧʘʥʦʨʘʤʘʣʘʨ ʤʝʥ ʙʝʡʥʝʣʝʨ ʪװʩʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ, 

ʩʘʷʭʘʪʰʳʣʘʨ ʞᴅʥʝ ʞʘʡ ʪʫʨʠʩʪʝʨ ʢᴇʧʪʝʛʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪװʩʽʨʽʧ, ʦʥʳ ʘʰʳץ ʪװʨʜʝ 

ʦʨʥʘʣʘʩʪʳʨʘʜʳ. ɹײʣ ʙʝʡʥʝ ʪʘʫʣʘʨ, ʤײʭʠʪʪʘʨ, ʨʝʡʩʪʝʨ, ʞʘʥʘʨʪʘʫʣʘʨ, ʧʦʣʶʩʪʝʨ ʪʫʨʘʣʳ. ʄײʥʜʘʡ 
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ʤʘʪʝʨʠʘʣʜʳ ʩʘʙʘץʪʘ ץʦʣʜʘʥʫ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʧʣʘʥʝʪʘʤʳʟʜʳש ʘʣʳʩ ʙײʨʳʰʪʘʨʳʥ ʢᴇʨʫʛʝ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʩʘʷʭʘʪץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ץʦʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3]. 

ɹʠʦʣʦʛʠʷʜʘ ʪʝʭʥʦʣʦʛʠʷ ʘסʟʘʣʘʨʜʳש, ʞʘʩʫʰʘʣʘʨʜʳש ʥʝʤʝʩʝ ʪʽʧʪʽ ɼʅפ ʤʦʣʝʢʫʣʘʩʳʥʳש 

ʤᴇʣʰʝʨʽʥʝ ʤʘʩʰʪʘʙʪʘʫ ʤװʤʢʽʥʜʽʛʽʥ ʘʰʘʜʳ. ʀʥʪʝʨʘʢʪʠʚʪʽ ʤװʤʢʽʥʜʽʢʪʝʨ ʩʪʘʪʠʢʘʣʳץ ʩʫʨʝʪʪʽ 

ʢᴇʨʫʛʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʤʳʩʘʣʳ, ɼʅפ ʨʝʧʣʠʢʘʮʠʷ ʧʨʦʮʝʩʽʥ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʍʠʤʠʷ ʩʘʣʘʩʳʥʜʘ ץʦʩʳʤʰʘʣʘʨ ץʘʫʽʧʪʽ ʥʝʤʝʩʝ ץʳʤʙʘʪ ʪᴅʞʽʨʠʙʝʣʝʨ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɸʪʦʤʜʘʨ ʤʝʥ ʤʦʣʝʢʫʣʘʣʘʨʜʳש ʜʠʥʘʤʠʢʘʜʘסʳ ʭʠʤʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʽʥ ʟʝʨʪʪʝʧ, 

ʙʘץʳʣʘשʳʟ. 

ᴄʜʝʙʠʝʪ ʩʘʣʘʩʳʥʜʘ, ʤʳʩʘʣʳ, ʢᴇʨʢʝʤ ʰʳסʘʨʤʘʣʘʨʜʳש ʝש ʞʘʨץʳʥ ʩᴅʪʪʝʨʽʥ ʝʣʝʩʪʝʪʫʛʝ 

ʙʦʣʘʜʳ. ʄʘʪʝʨʠʘʣ ʤʝʥ ʦץʠסʘʥʳװ שʡʣʝʩʽʤʽ ץʳʟʳץʪʳ ʢᴇʨʽʥʝʜʽ. ʄʳʩʘʣʳ, çɸʙʘʡ ʞʦʣʳè ʨʦʤʘʥʳʥʜʘ 

ʢʝʣʪʽʨʽʣʛʝʥ çɸʙʘʡ װʣʢʝʥ װʡʛʝ ʢʽʨʜʽ, ײפʥʘʥʙʘʡ ץʘʩʳʥʜʘ, ײפʥʘʥʙʘʡʜʳ ץʦʨʰʘסʘʥ ʘץʩʘץʘʣ-

 ʟʜʝʨ, ᴅʣʜʝʙʽʨװʞ ץʘʥ ʩʫʳץץʙʽʨʽʥ-ʙʽʨʽ ʙʘ ,ץʥʩʽʟ, ʞʳʤ-ʞʳʨʪ ʪʳʥʳʰʪʳװ ʘʣʜʘʨ ʘʨʘʩʳʥʜʘץʘʨʘʩʘץ

ʢʝʩʝʣʜʽ ײץʧʠʷʥʳ ᴅʨʢʽʤ ᴇʟʽʥʰʝ ʽʰʪʝʡ ʩʘʣʤʘץʪʘʧ, ʩʽʣʪʽʜʝʡ ʪʳʥʳʧ ץʘʣסʘʥè ʦץʠסʘʥʳ ʢᴇʨʽʧ, ʩʦʣ 

ʵʥʝʨʛʠʷ ʤʝʥ ʘʪʤʦʩʬʝʨʘʥʳ ʩʝʟʽʥʫʛʝ ʙʦʣʘʜʳ. ᴄʨʠʥʝ, ʵʥʝʨʛʠʷʥʳ ץʘʣʧʳʥʘ ʪʦʣʳץʪʘʡ ʢʝʣʪʽʨʫ ʤװʤʢʽʥ 

ʝʤʝʩ, ʙʽʨʘץ ʤײʥʜʘʡ ʬʦʨʤʘʪ ʦץʫʰʳʣʘʨסʘ ʩʦʣ ʢʝʟʜʝ ץʘʣʳʧʪʘʩץʘʥ ʘʪʤʦʩʬʝʨʘʥʳ ʩʝʟʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

 ʊʦʣʳϨʪʳʨʳʣϤʘʥ ʰʳʥʘʡʳʣʳϨ (AR). AR ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʝʢʽʥʰʽ 

ʞᴅʥʝ ʦʜʘʥ ʞʦסʘʨʳ ʨʝʪʪʽ ʘʣʛʝʙʨʘʣʳץ ʙʝʪʪʝʨʜʽ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ʤװʤʢ̔ʥʜʽʛʽ ʙʘʨ. ɹʽʣʽʤ ʘʣʫʰʳ 

ʘʣʛʝʙʨʘʣʳץ ʙʝʪʪʽ ʢʦʤʧʴʶʪʝʨ ʵʢʨʘʥʳʥʜʘ ʝʤʝʩ, ʦʥʳש ʘʣʜʳʥʜʘסʳ ʥʘץʪʳ ʦʙʲʝʢʪ ʨʝʪʽʥʜʝ ʢᴇʨʽʧ, 

ʩʘʧʘʣʳ ʟʝʨʪʪʝʫʛʝ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ᴇʟʛʝʨʪʫʛʝ ʞᴅʥʝ 

ʥᴅʪʠʞʝʥʽ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ʄײʥʳש ʙᴅʨʽ ʪʝשʜʝʫʣʝʨʜʽײץ שʨʳʣʳʤʳʥ (ʧʘʨʘʤʝʪʨʣʝʨʜʽש 

ʠʥʪʝʨʘʢʪʠʚʪʽ ᴇʟʛʝʨʫʽ) ʞᴅʥʝ ʙʝʪʪʝʨʜʽװ שʰ ᴇʣʰʝʤʜʽ ʧʽʰʽʥʽʥ ʞʘץʩʳ ʪװʩʽʥʫʛʝ ʳץʧʘʣ ʝʪʫʽ ʢʝʨʝʢ. 

ʌʠʟʠʢʘʜʘ AR ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʦʣʜʘʥʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʳ - ʤʘʪʝʤʘʪʠʢʘʣʳץ ʬʠʟʠʢʘ 

ʪʝשʜʝʫʣʝʨʽʥ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ. ɹײʣ ʞʘסʜʘʡʜʘ ʰʝʰʽʤ ʬʠʟʠʢʘʣʳץ ʧʨʦʮʝʩʩ ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. 

ɹʽʣʽʤ ʘʣʫʰʳ ʪʝשʜʝʫʜʽש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʜʠʥʘʤʠʢʘʣʳץ ʪװʨʜʝ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ ʞᴅʥʝ ʦʩʳ ᴇʟʛʝʨʽʩʪʽש 

ʥᴅʪʠʞʝʛʝ ᴅʩʝʨʽʥ ʢᴇʨʝ ʘʣʘʜʳ. 

ʌʘʟʘʣʳץ ʜʠʘʛʨʘʤʤʘʣʘʨʜʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʩʫʜʳש pvt ʜʠʘʛʨʘʤʤʘʩʳʥ (ʬʘʟʘʣʳץ 

ʜʠʘʛʨʘʤʤʘʥʳ) AR ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʨץʳʣʳ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ᴅʣʜʝץʘʡʜʘ ץʳʟʳץʪʳ ʢᴇʨʽʥʝʜʽ. 

ɼʠʘʛʨʘʤʤʘʜʘ ʬʠʟʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ: ʠʟʦʙʘʨ, ʠʟʦʭʦʨ, ʠʟʦʪʝʨʤʠʷʣʳץ, ʘʜʠʘʙʘʪ 

ʞᴅʥʝ ʧʦʣʠʪʨʦʧʪʳ ʧʨʦʮʝʩʪʝʨ. ɹʽʣʽʤ ʘʣʫʰʳ ʙʝʣʛʽʣʽ ʙʽʨ ʞʘʟʳץʪʳץʪʘסʳ ʧʨʦʝʢʮʠʷʣʘʨʜʘʥ ʛᴇʨʽ 

ʧʨʦʮʝʩʪʽש ʪʦʣʳץ ʙʝʡʥʝʩʽʥ ʢᴇʨʝʜʽ, ʧʨʦʮʝʩʪʽש ʙʘʩʪʘʣʫ ʞᴅʥʝ ʘʷץʪʘʣʫ ʥװʢʪʝʣʝʨʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʪװʨʜʝ ᴇʟʛʝʨʪʝʜʽ, ʧʨʦʮʝʩʩ ʪʫʨʘʣʳ ץʦʩʳʤʰʘ ʘץʧʘʨʘʪʪʳ ʢᴇʨʝʜʽ (ʙᴇʣʽʥʝʪʽʥ/ʩʽשʽʨʽʣʝʪʽʥ ʵʥʝʨʛʠʷ, 

ʙʘʩʪʘʧץʳ ʞᴅʥʝ ʩʦסשʳ ʧʘʨʘʤʝʪʨʣʝʨ). 

 ʍʠʤʠʷʜʘ ɸʪʦʤ ʦʨʙʠʪʘʣʜʘʨʳʥʳש ʢᴇʨʽʥʽʩʽ (1-ʩʫʨʝʪ) ʦʣʘʨʜʳײץ שʨʳʣʳʤʳʥ ʞʘץʩʳ ʪװʩʽʥʫʛʝ 

ʞᴅʥʝ ʝʩʪʝ ʩʘץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʄʦʣʝʢʫʣʘʣʘʨʜʳײץ שʨʳʣʳʤʳʥ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ (2-ʩʫʨʝʪ), 

ʢʝשʽʩʪʽʢʪʝʛʽ ᴅʨʪװʨʣʽ ʭʠʤʠʷʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 
ʉʫʨʝʪ - 1. ʉʫʜʳש ʬʘʟʘʣʳץ ʜʠʘʛʨʘʤʤʘʩʳ 
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ʉʫʨʝʪ - 2. ʂʦʬʝʠʥ ʤʦʣʝʢʫʣʘʩʳ 

 

AR ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ Google Glass, MS HoloLens, Google ARCore, Apple 

ARKit ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʪʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʧʣʘʪʬʦʨʤʘʣʘʨ ץʦʣʜʘʥʳʣʘʜʳ.  

ɹװʛʽʥʛʽ ʪʘשʜʘ ʞʘʧʧʘʡ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʪʦʣʳץʪʳʨʳʣסʘʥ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ 

ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫʜʳ ʝʣʝʩʪʝʪʫ ץʠʳʥ. ʆʣ ʤʳʥʘ ʩʝʙʝʧʪʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ: 

ü ɺʠʨʪʫʘʣʜʳ ʞᴅʥʝ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש 

 ʨʣʳʤ ʙʘʣʘʥʳײסʘʨʘʤʘʩʪʘʥ, ʦʣʘʨ ʩʦץ ʘʥʳʥʘסʤʢʽʥʜʽʢʢʝ ʠʝ ʙʦʣװʣʢʝʥ ʤװ ʰʽʥװ ʣʛʝʨʽʤʽʥ ʘʨʪʪʳʨʫװ

ʦץʫ ʧʨʦʮʝʩʽʥʝʥ ʘʣʘשʜʘʪʫʳ ʤװʤʢʽʥ. ʂʝʡʙʽʨ ʟʝʨʪʪʝʫʰʽʣʝʨ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʤʳʩʘʣʜʘʨʳ ʦץʫ 

ʧʨʦʮʝʩʽʥʝ ץʳʟʳסʫʰʳʣʳץʪʳ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʦץʫ װʣʛʝʨʽʤʽʥʽש ʞʦסʘʨʳʣʘʫʳʥʘ 

ᴅʢʝʣʝʜʽ ʜʝʧ ʪײʞʳʨʳʤʜʘʡʜʳ. ɸʣʘʡʜʘ, ʬʦʨʤʘסʘ ʰʘʤʘʜʘʥ ʪʳʩ ץʳʟʳסʫʰʳʣʳץ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ, 

ʤʘʟʤײʥסʘ ʟʠʷʥ ʢʝʣʪʽʨʫʽ ʤװʤʢʽʥ, ʷסʥʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ᴅʩʝʨ ʢʝʨʽʩʽʥʰʝ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ü ʄײʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ װʣʢʝʥ ʥᴅʪʠʞʝ ʙʝʨʫʽ ʤװʤʢʽʥ, ʙʽʨʘץ ʩʪʘʥʜʘʨʪʪʳ 
ʤʝʢʪʝʧ ʩʘʙʘסʳʥʜʘ 45 ʤʠʥʫʪ ʙʦʡʳ ץʦʣʜʘʥʫ, ʙʘסʜʘʨʣʘʤʘʥʳש ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʣʝʜʽ, 

ʩʝʙʝʙʽ ʦʩʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʤʘʪʝʨʠʘʣʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʢʝʪʝʪʽʥ ʫʘץʳʪ ʦץʫ 

ʞʦʩʧʘʨʳʥ ᴇʟʛʝʨʪʝʜʽ. 

ü ʄײʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ץʘʨʞʳʣʳץ ʩʠʧʘʪʪʘסʳ ʙʽʨʥʝʰʝ ץʠʳʥʜʳץʪʘʨʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ: ʞʘʙʜʳץʪʳץ שʳʤʙʘʪʪʳסʳ, ʞʦסʘʨʳ ʩʘʧʘʣʳ ץʦʩʳʤʰʘʣʘʨʜʳש ʙʦʣʤʘʫʳ ʞᴅʥʝ, 

ʪʠʽʩʽʥʰʝ, ʦʣʘʨʜʳ ᴅʟʽʨʣʝʫ ץʘʞʝʪʪʽʣʽʛʽ, ץʦʩʳʤʰʘ ʦץʳʪʳʣʫʳ ץʘʞʝʪ ʦץʳʪʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʦʩʳ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫʜʳש ʘʟ ʪᴅʞʽʨʠʙʝʩʽ. 

ü AR ʞᴅʥʝ VR ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ץʦʣʜʘʥʳʩʪʘסʳ ץʦʩʳʤʰʘʣʘʨʜʳש 
 "ʳ ʙʽʨ "ʪʝʞʝʛʽʰסʘʥ, ʪʘסʰʽʥ ʘʨʥʘʡʳ ʞʘʩʘʣװ ʨʣʽʣʽʛʽ, ᴅʩʽʨʝʩʝ ʙʽʣʽʤ ʙʝʨʫװʘʨʘʧʘʡʳʤ ʩʘʥʳ ʤʝʥ ᴅʨʪץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘסʜʘʡʜʳ ᴇʟʛʝʨʪʫ װʰʽʥ, ʤײʥʜʘʡ ʞʦʙʘʣʘʨʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ, ʤʝʤʣʝʢʝʪʪʽʢ 

ʪʘʧʩʳʨʳʩ ץʘʞʝʪ. ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʳש ʤʳʩʘʣʳ, ʪʘʨʠʭ ʩʘʣʘʩʳʥʜʘסʳ ʢʽʰʽʛʽʨʽʤ 

 ,שʩʫʨʝʪʰʽʣʝʨʜʽ ,שʪʘʨʠʭʰʳʣʘʨʜʳ :שʰʽʥ ʢᴇʧʪʝʛʝʥ ʤʘʤʘʥʜʘʨʜʳװ ʦʩʳʤʰʘʩʳʥ ʞʘʩʘʫץ

ʧʨʦʛʨʘʤʤʘʣʘʫʰʳʣʘʨʜʳש, ʤᴅʜʝʥʠʝʪʪʘʥʫʰʳʣʘʨʜʳש ʞᴅʥʝ ʪ. ʙ. ʞײʤʳʩʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ʄײʥʜʘʡ 

ʨʝʩʫʨʩʪʘʨʜʳ ʤʝʤʣʝʢʝʪ ʥʝʤʝʩʝ ʽʨʽ ʙʠʟʥʝʩ ʪʘʨʘʧʳʥʘʥ ʝʣʝʫʣʽ ʨʝʩʫʨʩʪʘʨ ʤʝʥ ʩײʨʘʥʳʩʪʘʨ ʙʦʣסʘʥ 

ʢʝʟʜʝ ʥʝʤʝʩʝ ᴅʨʪװʨʣʽ ʪʘʨʘʧʪʘʨʜʳש ʤװʜʜʝʣʝʨʽ ץʠʳʣʳʩץʘʥ ʞʘסʜʘʡʜʘ סʘʥʘ ʪʘʙʫסʘ ʙʦʣʘʜʳ [4]. 

 שʪʳץʘʥ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳסʪʳʨʳʣץʦʨʳʪʘ ʢʝʣʛʝʥʜʝ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʪʦʣʳפ

ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫʜʳש ᴇʟʝʢʪʽʣʽʛʽ ʤʝʥ ץʘʞʝʪʪʽʣʽʛʽʥʽש ʞʦסʘʨʳ ʜᴅʨʝʞʝʩʽʥ ʘʡʪʫסʘ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ  ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʚʠʨʪʫʘʣʜʳ  ʰʳʥʘʡʳʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫʜʽש ʙʝʣʩʝʥʜʽ ʧʨʦʮʝʩʽʥ ʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʘ 

ʜʘʤʳʪʫʜʳש ʞᴅʥʝ ʝʥʛʽʟʫʜʽש ʙײʨʳʥ-ʩʦשʜʳ ʙʦʣʤʘסʘʥ ʞʳʣʜʘʤʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʣʝʨʽ ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴅʣʝʤʜʽʢ ʙʽʣʽʤ ʙʝʨʫ 

ʥʘʨʳסʳʥʜʘסʳ ʦʪʘʥʜʳץ ʦץʫ ʦʨʳʥʜʘʨʳʥʳʥʳש ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʢ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʘʪʳʥ ʞʘשʘ 

ʦץʳʪʫ ʬʦʨʤʘʪʪʘʨʳʥ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʝʥʛʽʟʫʜʝ. 

ʆץʳʪʫʜʳש ʞʘשʘ ʬʦʨʤʘʪʪʘʨʳʥ ʝʥʛʽʟʫ ʧʨʦʮʝʩʽ ʩײʨʘʥʳʩץʘ ʠʝ ʙʦʣʳʧ ץʘʥʘ ץʦʡʤʘʡ, ᴇʟʘʨʘ 

ʪᴅʫʝʣʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʨ ʞʘסʳʥʘʥ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʦץʳʪʫʜʘסʳ ʢʝʟ ï ʢʝʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʞʘשʘʣʳץʪʘʨסʘ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪʘʜʳ ʞᴅʥʝ סʳʣʳʤʠ ʞײʤʳʩ ʘʷʩʳʥʜʘ "ʤסײʘʣʽʤ-ʦץʫʰʳ" 

ʙʘʡʣʘʥʳʩ ʞװʡʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ײʩʳʥʳʩʪʘʨ ʤʝʥ ʞʦʙʘʣʘʨʜʳ ʜʝʨʙʝʩ ᴅʟʽʨʣʝʡʜʽ. 

ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ʤסײʘʣʽʤʜʝʨ ʞʘשʘ ʚʠʨʪʫʘʣʜʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʘʣʳ ʞʘץʩʳ ʙʽʣʝʜʽ, ᴇʟ 
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ʞײʤʳʩʳʥʜʘ ʦʥʣʘʡʥ-ʞװʡʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʘʜʳ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʝ ᴇʟʝʢʪʽ ʘץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦʜʘʥ ᴅʨʽ ʝʥʛʽʟʫʛʝ ʜʘʡʳʥ. 

AR ʞᴅʥʝ VR ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ, ʢװʥ ʩʘʡʳʥ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʜʘʤʳʧ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʘ 

  .ʘ ʙʦʣʘʜʳסʳʥʜʳ ʝʥʛʽʟʽʣʫ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ ʙʘʨ ʜʝʧ ʘʡʪʫץʘʨץ
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 ʄʝʤʣʝʢʝʪʪʽʢ שʘ ʜʝʡʽʥ ʜʘʤʳʪʫʜʳסʙʽʣʽʤ ʙʝʨʫʜʽ 2020 ʞʳʣ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʦץʫ װʜʝʨʽʩʽʥʜʝ ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʫ 

ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳש ʙʘʩʪʳ ʙʘסʜʘʨʳʥʳש ʙʽʨʽ ʜʝʣʽʥʛʝʥ. ɸץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ײʣʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʦʥʳש 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ᴅʣʝʤʜʽʢ ʙʽʣʽʤʜʽʢ ʦʨʪʘסʘ ʝʥʫʜʝʛʽ ʩʘʙʘץʪʘʩʪʳץץʘ ץʦʣʜʘʥʫ ʥʝʛʽʟʛʽ ʤᴅʥʛʝ ʠʝ ʙʦʣʳʧ 

ʦʪʳʨ. פʘʟʽʨʛʽ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʳ ʜʘʤʫ ʢʝʟʝשʽʥʜʝ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʦץʫ 

ʦʨʳʥʜʘʨʳʥʳש ʦץʫ װʜʝʨʽʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʥʽש ʢᴅʩʽʙʠ ʜʘʡʳʥʜʳסʳʥʘ ʪʽʢʝʣʝʡ 

 ʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʠʛʝʨʝ ʙʽʣʫʤʝʥשʘʩʳʨʳʥʜʘ, ʞʘס ʘʥסʜʘʤʳ שʘʪʳʩʪʳ. ʉʦʣ ʩʝʙʝʧʪʽ ʪʝʭʥʦʣʦʛʠʷʥʳץ

-ʽʩ ץʳʟʳ ᴇʪʝ ʟʦʨ. ᴄʩʽʨʝʩʝ ʧʝʜʘʛʦʛʠʢʘʣʳשʜʝ ʤʘ שʦʣʜʘʥʘ ʙʽʣʫʜʽץ ʥʜʝʣʽʢʪʽ ʧʨʘʢʪʠʢʘʜʘװʘʪʘʨ ʦʥʳ ʢץ

ᴅʨʝʢʝʪʢʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʘ ʙʽʣʫ, ʧʝʜʘʛʦʛ ʤʘʤʘʥʜʘʨʜʳש ʽʩʢʝʨʣʽʢʪʝʨʽʥʽש ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ 

 ʘʪʘʨʳʥʘץ ʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨץ ʳʥʘסʢᴅʩʽʙʠ ʜʘʡʳʥʜʳ שʘʣʽʤʜʝʨʽʥʽסײʘʣʳʧʪʘʩʫʳ ʤʝʥ ʤʝʢʪʝʧ ʤץ

ʝʥʝʜʽ. ʆʩʳ ʦʨʘʡʜʘ, ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʧʝʜʘʛʦʛʠʢʘʣʳװ ץʜʝʨʽʩʪʝ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨʜʳ ʪʦʣʳץ ʠʛʝʨʫʛʝ, ᴇʟ ʩʘʣʘʩʳʥʜʘסʳ 

ʤʘʤʘʥʜʳץʪʘʨסʘ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

Matlab ï ʙײʣ ʞʦסʘʨʳ ʜʝשʛʝʡʣʽ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽ. ʆʥʳײץ שʨʘʤʳʥʜʘ ʦשʘʡ ʠʛʝʨʫʛʝ ʙʦʣʘʪʳʥ 

ʙʽʨʥʝʰʝ ʙʘʟʘʣʳץ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʞᴅʥʝ ʧʨʠʥʮʠʧʪʝʨ ʙʘʨ. ɹײʣ ʞװʡʝʜʝʛʽ ץʦʣʜʘʥʙʘʣʳ ʠʥʪʝʨʬʝʡʩ ᴇʟ 

 ʦʩʳʧץ ʘʪʘʨʳʥʘ ʢᴇʧʪʝʛʝʥ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʞᴅʥʝ ʬʫʥʢʮʠʷʣʘʨʜʳ, ʢʦʤʘʥʜʘʣʘʨʜʳ, ʙʘʪʳʨʤʘʣʘʨʜʳץ

ʘʣʘʜʳ. ʄײʥʜʘ ʪʘסʳ ʜʘ ʝʢʽ ᴇʣʰʝʤʜʽ ʞᴅʥʝ װʰ ᴇʣʰʝʤʜʽ ʛʨʘʬʠʢʘʥʳש ʛʘʣʝʨʝʷʩʳ, ʷסʥʠ ʦʣʘʨʜʳש 

ʬʫʥʢʮʠʷʣʘʨʳ, ץʘʩʠʝʪʪʝʨʽ, ײץʨʳʣʳʤʜʘʨʳ ʪʫʨʘʣʳ ʘʡʪʳʣʘʜʳ. ɹʘʨʣʳץ ʬʫʥʢʮʠʷʣʘʨʳ ץʘʤʪʳʣסʘʥ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʦʩʳʤʰʘ ץʘʩʠʝʪʪʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. Matlab ʤװʤʢʽʥʜʽʛʽ ᴇʪʝ ʢʝש ʞᴅʥʝ ʞװʡʝʥʽש 

ʦʨʳʥʜʘʫ ʞʳʣʜʘʤʜʳסʳ ᴇʟʽʥʽש ʢʦʥʢʫʨʝʪʪʝʨʽʥʝʥ ʩʘʣʳʩʪʳʨʫסʘ ʢʝʣʤʝʡʜʽ. ɹײʣ ʞװʡʝʥʽש ʢʝʟ ʢʝʣʛʝʥ 

ʙʽʣʽʤ ʘʫʤʘסʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ, ʘʪʘʧ ʘʡʪʩʘץ, ʤʝʭʘʥʠʢʘʣʳץ ʙᴇʣʰʝʢʪʝʨʜʽ ʤʦʜʝʣʜʝʫʜʝ ʞᴅʥʝ 

ʜʠʥʘʤʠʢʘʜʘ, ʛʠʜʨʦʜʠʥʘʤʠʢʘʜʘ, ʘʵʨʦʜʠʥʘʤʠʢʘʜʘ, ʘʢʫʩʪʠʢʘʜʘ, ʵʥʝʨʛʝʪʠʢʘʜʘ ץʦʣʜʘʥʳʣʘʜʳ ʞᴅʥʝ 

https://infourok.ru/go.html?href=http%3A%2F%2Fevtoolbox.ru%2Fev-toolbox%2Feducation
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ʪ.ʙ. Matlab ʞװʡʝʩʽʥʜʝ ʘʨʥʘʡʳ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘʜʘ ʞᴅʥʝ ʨʘʜʠʦʪʝʭʥʠʢʘʜʘ, ʩʫʨʝʪʪʝʨʜʽ ᴇשʜʝʫ, 

ʥʝʡʨʦʥʜʳץ ʩʝʪʴʪʝʨʜʽש ʨʝʘʣʠʟʘʮʠʷʩʳʥʜʘ, ʞʘשʘ ʙʽʣʽʤ ʞᴅʥʝ ʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ. ʄʝʥ 

Matlab ʦʨʪʘʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʫʜʽץ שʳʨ-ʩʳʨʳʤʝʥ ʪʘʥʳʩʳʧ, ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʽʤʜʽ ʧʨʘʢʪʠʢʘʜʘ 

  .ʤʢʽʥʜʽʢ ʘʣʜʳʤװʦʣʜʘʥʘ ʙʽʣʫʛʝ ʟʦʨ ʤץ

ɸץʧʘʨʘʪʪʳץ ץʘʪʳʥʘʩ ײץʨʘʣʜʘʨʳʥʳײץ שʥʳ, ʦʥʳײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ ᴅʨ ʪװʨʣʽ 

ʧʨʦʛʨʘʤʤʘʣʘʨʜʳש ᴇʥʜʽʨʽʩ ʧʝʥ ʪʝʭʥʠʢʘʜʘ, ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʢᴇʨʽʥʝʜʽ. ɹװʛʽʥʛʽ 

ʢװʥʜʝ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש ʙʘʨʣʳץ ʩʘʣʘʩʳʥʜʘ ʢʝץ שʦʣʜʘʥʳʣʳʧ ʞװʨʛʝʥ, Matlab ʧʨʦʛʨʘʤʤʘʩʳʥʳש 

ʢᴇʤʝʛʽʤʝʥ ʪʘʙʳʣסʘʥ ʝʩʝʧʪʝʫʣʝʨʜʽש ʩʘʥʜʳץ ʤᴅʥ ʥᴅʪʠʞʝʣʝʨʽʥ ʧʘʨʘʤʝʪʨʣʝʨʽ ʘʨʘʩʳʥʜʘסʳ 

ʪᴅʫʝʣʜʽʣʽʢʪʝʨ ʘʨץʳʣʳ ʛʨʘʬʠʢ ʪײʨסʳʟʫ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɸʪʘʣסʘʥ ʧʨʦʛʨʘʤʤʘ ʘʨץʳʣʳ ʪʘʤʘʰʘ 

ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʪʳʥʜʳסʳʥ, ʪᴇʤʝʥʜʝʛʽ ʙʽʨʥʝʰʝ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʙʘʨʳʩʳʥʘ ʢᴇʟ 

ʞʝʪʢʽʟʝ ʘʣʘʤʳʟ. ʆʩʳ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʤʘʩ ʙײʨʳʥ  Matlab ʦʨʪʘʩʳ ʪʫʨʘʣʳ סײʳʤסʘ ץʳʩץʘʰʘ 

ʪʦץʪʘʣʘ ʢʝʪʝʤʽʟ. 

Matlab ʞװʡʝʩʽ (MATrix LABoratory ï MATʨʠʮʘʣʳץ ʃɸɹʦʨʘʪʦʨʠʷ) ʩᴇʟʽʥʝʥ ץʳʩץʘʨʪʳʣʳʧ 

ʘʣʳʥסʘʥ, ʜʝʨʝʢʪʝʨ ʤʘʩʩʠʚʪʝʨʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʠʥʞʝʥʝʨʣʽʢ ʞᴅʥʝ סʳʣʳʤʠ 

ʝʩʝʧʪʝʫʣʝʨʜʽ ʦʨʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞװʡʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. Matlab ï ʞʦסʘʨסʳ 

ᴇʥʽʤʜʽʣʽʢʪʽ ʪʝʭʥʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨ ʪʽʣʽ. ʆסʘʥ ץʦʣʜʘʥʫʰʳסʘ ʳסשʘʡʣʳ ʦʨʪʘʜʘ ʝʩʝʧʪʝʫʣʝʨ ʞװʨʛʽʟʫ, 

ʢᴇʨʩʝʪʫ, ʧʨʦʛʨʘʤʤʘʣʘʫ ʢʽʨʝʜʽ [1, 6 ʙ.].  

Matlab ʦʨʪʘʩʳ ï ץʦʣʜʘʥʫʰʳסʘ ʥʝʤʝʩʝ ʧʨʦʛʨʘʤʤʘʣʘʫʰʳסʘ ʦʩʳ ʦʨʪʘʜʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ 

ʞʘסʜʘʡ ʞʘʩʘʡʪʳʥ ʘʩʧʘʧʪʘʨ ʤʝʥ ײץʨʘʣʜʘʨ ʪʦʙʳ. ʆʣʘʨ Matlab-ʪʳש ʞײʤʳʩ ʢʝשʽʩʪʽʛʽʥʜʝ 

ʘʡʥʳʤʘʣʳʣʘʨʜʳ ʙʘʩץʘʨʫסʘ, ʝʥʛʽʟʫ, ץʦʨʳʪʳʥʜʳʣʘʫ ʘʤʘʣʜʘʨʳʥ ʦʨʳʥʜʘʫסʘ, ʄ-ʬʘʡʣʜʘʨʜʳ ײץʨʫסʘ, 

ʙʘץʳʣʘʫסʘ, ʦʨʳʥʜʘʫסʘ ʞᴅʥʝ  Matlab ץʦʩʳʤʰʘʣʘʨʳʥ ײץʨʫסʘ ʘʨʥʘʣסʘʥ ײץʨʘʣʜʘʨʜʘʥ ʪײʨʘʜʳ [2, 254 

ʙ.] 

1-ʄʳʩʘʣ: 9, 8 ʤ/ʩʝʢ ʙʘʩʪʘʧץʳ ʞʳʣʜʘʤʜʳץʧʝʥ ʚʝʨʪʠʢʘʣʴ ʞʦסʘʨʳ ʣʘץʪʳʨʣʳסʘʥ ʜʝʥʝ װʰʽʥ h 

ʙʠʽʢʪʽʢ ʧʝʥ v ʞʳʣʜʘʤʜʳסʳʥʳש t ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽʣʽʛʽʥʽש ʛʨʘʬʠʛʽʥ ʩʳʟʫ ʢʝʨʝʢ. ɻʨʘʬʠʢʪʽ 0-ʜʝʥ 2-

ʩʝʢ-ץʘ ʜʝʡʽʥʛʽ ʫʘץʳʪ ʠʥʪʝʨʚʘʣʳ װʰʽʥ, ʷסʥʠ ᴅʨʙʽʨ 0, 2 ʩʝʢ ʩʘʡʳʥ π ὸ ς ʩʝʢ װʰʽʥ ײץʨʫ ʢʝʨʝʢ. 
ɸʫʘʥʳש ʢʝʜʝʨʛʽʩʽ ʝʩʝʧʢʝ ʘʣʳʥʙʘʡʜʳ. 

 

>> v0=9.8; 

>> t=0.2; 

>> g=9.8; 

>> v=v0-g*t 

v = 

 7.8400 

>> h=v0*t-g*t.^2./2 

h = 

 1.7640 

>> t=0:0.01:2; 

>>plot(t, v, t, h) 

>> v=v0-g*t; 

>> h=v0*t-g*t.^2./2; 

>>plot(t, v, '*', t, h, '-') 

>>xlabel('t, s') 

 

2-ʄʳʩʘʣ: ɼʝʥʝʥʽש ʞװʨʛʝʥ S ʞʦʣʳʥʳש t ʫʘץʳʪץʘ 

ʪᴅʫʝʣʜʽʣʽʛʽ ʪʝשʜʝʫ S=At-Bt2+Ct3 ʘʨץʳʣʳ ʙʝʨʽʣʛʝʥ. 

ʄײʥʜʘסʳ ɸ=2 ʤ/ʩʝʢ, ɺ=3 ʤ/ʩʝʢ2 ʞᴅʥʝ ʉ=4 ʤ/ʩʝʢ3. 

ʄʳʥʘʣʘʨʜʳ 1) ʘץʪʳץʘʫ t שʽʜʫʝʜװ a ʥʝʧ ץʳʜʤʘʜʣʳʞ ‮ 

ʪᴅʫʝʣʜʽʣʽʛʽʥ, 2) ʜʝʥʝʥʽש ʞװʨʽʧ ᴇʪʢʝʥ ʞʦʣʳʥ, 

 ʳʪץʘʣʳʩ ʙʘʩʳʥʘʥ 2 ʩʝʢ ʫʘסʦʟץ ʳʥ ʞᴅʥʝסʪʳץʘʰʳץ

ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥʛʽ ʜʝʥʝʥʽש ʞʳʣʜʘʤʜʳסʳ ʤʝʥ װʜʝʫʽʥ ʪʘʙʫ 

ʢʝʨʝʢ. 0, 5 ʩʝʢ ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥʛʽ, π ὸ σ 
ʠʥʪʝʨʚʘʣʜʘסʳ ʞʦʣʜʳש, ʞʳʣʜʘʤʜʳץʪʳש ʞᴅʥʝ װʜʝʫʜʽש ʛʨʘʬʠʢʪʝʨʽʥ ײץʨʳשʳʟʜʘʨ. 
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>> A=2; 

>> B=3; 

>> C=4; 

>> t=2; 

>> S=A*t-B*t.^2+C*t.^3 

S = 

 24 

>> V=A-2*B*t+3*C*t.^2  

V = 

 38 

>> a=-2*B+6*C*t  

a = 

 42 

>> t=0:0.01:3; 

>> S=A*t-B*t.^2+C*t.^3; 

>> V=A-2*B*t+3*C*t.^2;  

>> a=-2*B+6*C*t;  

>>plot(t, S, '+', t, V, '-', t, a, '-*')  

>>xlabel('t, s') 

 

3-ʄʳʩʘʣ: ʄʘʩʩʘʩʳ ά ρ ʢʛ ʪʘʩ, ὺ ωȢψ ʤ/ʩ ʙʘʩʪʘʧץʳ ʞʳʣʜʘʤʜʳץʧʝʥ ʚʝʨʪʠʢʘʣʴ ʞʦסʘʨʳ 
ʣʘץʪʳʨʳʣʜʳ. π ὸ ς c ʫʘץʳʪ ʠʥʪʝʨʚʘʣʳʥʜʘסʳ, ʪʘʩʪʳש ὡ  ʢʠʥʝʪʠʢʘʣʳץ, ὡʧ ʧʦʪʝʥʮʠʘʣʳץ 

ʞᴅʥʝ ὡʪ ʪʦʣʳץ ʵʥʝʨʛʠʷʣʘʨʳʥʳש ὸ ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽ ʛʨʘʬʠʢʪʝʨʽʥ ʩʘʣʳשʳʟ. 

>> m=1; 

>> v0=9.8; 

>> t=0; 

>> v=v0-g*t; 

>> Ek=m*v.^2./2 

Ek = 

 48.0200 

>> h=-g*t.^2./2+v0*t; 

>> Ep=m*g*(v0*t-g*t.^2./2) 

Ep = 

  0 

>> E=Ek+Ep 

E = 

 48.0200 

>> t=2; 

>>Ek=m*v.^2./2 

Ek = 

 48.0200 

>> Ep=m*g*(v0*t-g*t.^2./2) 

Ep = 

  0 

>> E=Ek+Ep 

E = 

 48.0200 

>> t=0:0.1:2; 

>> v=v0-g*t; 

>>Ek=m*v.^2/2; 

>> h=-g*t.^2./2+v0*t; 
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>> Ep=m*g*h; 

>> E=Ep+Ek; 

>>plot(t, Ek, 'r-', t, Ep, 'g+', t, E, '*') 

>>xlabel('t, s') 

>>ylabel('E, ɼʞ') 

Matlab ʧʨʦʛʨʘʤʤʘʩʳʥ ʧʘʡʜʘʣʘʥʳʧ, ʤʝʭʘʥʠʢʘʥʳש ʢʠʥʝʤʘʪʠʢʘ ʙᴇʣʽʤʽʥʝ ʙʽʨʥʝʰʝ ʝʩʝʧʪʝʨʜʽש 

ʰʳסʘʨʫ ʞʦʣʜʘʨʳ ʢʝʣʪʽʨʽʣʜʽ. ɹײʣ ʧʨʦʛʨʘʤʤʘ ʝʩʝʧʪʝ ʘʡʪʳʣסʘʥ ʙʘʨʣʳץ ʰʘʨʪʪʘʨʜʳ ʙʽʨ ʤʝʟʛʽʣʜʝ 

ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ  

1.  ʂ.ʉ.ɼװʡʩʝʙʝʢʦʚʘ, ʄ.ɽ.ʄʘʥʩײʨʦʚʘ. Matlab ʦʨʪʘʩʳʥʜʘ ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ. ʆץʫ 

 .ʫʥʠʚʝʨʩʠʪʝʪʽ, 2004ʞ., 101ʙ ץʘʟʘפ ,ʨʘʣʳ. ɸʣʤʘʪʳײץ

2. ɸ.ʐʘץʘʨʙʝʢץʳʟʳ, ʃ.ʉ.ɹʘʡץʘʜʘʤʦʚʘ, ʄ.ʂʫʚʘʥʜʠʢʦʚʘ. ʍʘʣʳץʘʨʘʣʳץ ɸץʧʘʨʘʪʪʘʥʜʳʨʫ 

ɸʢʘʜʝʤʠʷʩʳʥʳש ʘʢʘʜʝʤʠʛʽ, ʧʨʦʬʝʩʩʦʨ ʀʩʘʝʚ ʉʘʧʘʨ ᴄʫʝʟʙʝʢײʣʳʥʳ60 ש-ʞʳʣʜʳץ ʤʝʨʝʡʪʦʡʳʥʘ 

ʘʨʥʘʣסʘʥ çᴄʃɽʄɼɯʂ ɸפʇɸʈɸʊʊʓפ ɹɯʃɯʄ ɹɽʈʋ ʂɽרɯʉʊɯɻɯ ɹᴄʉɽʂɽɻɽ פɸɹɯʃɽʊʊɯ ױʉʊɸɿ 

 ʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷס ץʳ ʈʝʩʧʫʙʣʠʢʘʣʳסʘʣʳʤʜʘʨ ʘʨʘʩʳʥʜʘס ʆʃʓʅɼɸè ʘʪʪʳ ʞʘʩפ

ʤʘʪʝʨʠʘʣʜʘʨʳ. Matlab ʧʨʦʛʨʘʤʤʘʩʳʥ ʧʘʡʜʘʣʘʥʳʧ ʤʝʭʘʥʠʢʘʥʳש ʪʝʨʙʝʣʽʩʪʝʨ ʤʝʥ ʪʦʣץʳʥʜʘʨ 

ʙᴇʣʽʤʽʥʝ ʝʩʝʧʪʝʨ ʰʳסʘʨʫ. ɸʣʤʘʪʳ 2013. 254-258ʙ 

 

 

ʄʆɹʀʃʔɼɯ ɹɸנɼɸʈʃɸʄɸʃɸʋɼʓ פʆʃɼɸʅʋ ɽʈɽʂʐɽʃɯʂʊɽʈɯ 

 

ɹ. ɹʘʪʭʘʣʛʘʟʠʥʘ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ɾ.ɹ. ɹʘʟʘʝʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ʄʦʙʠʣʴʜʽʙʘסʜʘʨʣʘʤʘʣʘʫ ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʝ ʙʘסʜʘʨʣʘʤʘʣʘʥʘʪʳʥ ʤʦʙʠʣʴʜʽ 

 שʧʘʡʜʘ ʙʦʣʫʳʤʝʥ ʙʘʩʪʘʣʜʳ, ᴇʡʪʢʝʥʽ ʢᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨ ᴇʟ ʪʝʣʝʬʦʥʜʘʨʳʥʳ שʳʣʘʨʜʳסʨʳʣײץ

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʬʫʥʢʮʠʷʣʘʨʤʝʥ ʢʝשʝʡʪʢʽʩʽ ʢʝʣʜʽ. ʊʝʣʝʬʦʥʜʘʨ ʙʽʟʜʽש ʪײʨʘץʪʳ 

ʩʧʫʪʥʠʢʪʝʨʽʤʽʟʛʝ ʘʡʥʘʣסʘʥʜʳץʪʘʥ, ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʦʡʳʥ ʢʦʥʩʦʣʽʥʝʥ ʙʘʩʪʘʧ ץʘʨʘʧʘʡʳʤ ʰʘʤסʘ 

ʜʝʡʽʥʛʽ ʢᴇʧʪʝʛʝʥ ײץʨʳʣסʳʣʘʨʜʳ ʙʽʨʽʢʪʽʨʛʽʩʽ ʢʝʣʝʜʽ. ʄײʥʳש ʙᴅʨʽ ʙʘסʜʘʨʣʘʤʘʰʳʣʘʨʜʳ ʢᴇʧʪʝʛʝʥ 

ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ ץʦʩʳʤʰʘʣʘʨ ʞʘʩʘʫסʘ ʠʪʝʨʤʝʣʝʜʽ. 

ɸʥʥʦʪʘʮʠʷ. ʄʦʙʠʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘʯʘʣʦʩʴ ʚ ʥʘʰʝʡ ʞʠʟʥʠ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʭʦʪʝʣʠ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʠʭ 

ʪʝʣʝʬʦʥʦʚ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. ʇʦʩʢʦʣʴʢʫ ʪʝʣʝʬʦʥʳ ʩʪʘʥʦʚʷʪʩʷ ʥʘʰʠʤʠ ʧʦʩʪʦʷʥʥʳʤʠ 

ʩʧʫʪʥʠʢʘʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʭʦʪʷʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ, ʦʪ ʠʛʨʦʚʦʡ ʢʦʥʩʦʣʠ ʜʦ 

ʦʙʳʯʥʦʛʦ ʬʦʥʘʨʠʢʘ. ɺʩʝ ʵʪʦ ʧʦʙʫʜʠʣʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʩʦʟʜʘʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ ʠ 

ʧʨʠʣʦʞʝʥʠʡ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʄʦʙʠʣʴʜʽʙʘסʜʘʨʣʘʤʘʣʘʫ, ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨ, ʧʣʘʪʬʦʨʤʘʣʘʨ, 

 .ʜʘʨʣʘʤʘʣʘʫסʦʩʳʤʰʘʣʘʨ, ʚʠʟʫʘʣʜʳ ʙʘץ

 

ʄʦʙʠʣʴʜʽ ʙʘסʜʘʨʣʘʤʘʣʘʫ-ʙײʣ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ 

 ʘʥ ʢʦʜʪʳ ʞʘʟʫ ʢʝʟʽʥʜʝ ʦʩʳסʘ ʘʨʥʘʣסʳʣʘʨסʨʳʣײץ ʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʦʙʠʣʴʜʽײץ

 ʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥס ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʪʫʨʘʣʳ ʙʽʣʽʤ שʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʦʣʘʨʜʳ שʳʣʘʨʜʳסʨʳʣײץ

 ʥᴅʟʽʢʪʽʢʪʝʨʽ ʪʫʨʘʣʳ שʡʝʣʝʨ ʤʝʥ ʦʣʘʨʜʳװʞ ץʘʥ ʦʧʝʨʘʮʠʷʣʳסʘ ʘʨʥʘʣסʳʣʘʨסʨʳʣײץ ʘʪʘʨ ʤʦʙʠʣʴʜʽץ

ʙʽʣʽʤ ץʘʞʝʪ. 

MIT App Inventor ʙײʣ ʠʥʪʫʠʪʠʚʪʽ ʚʠʟʫʘʣʜʳ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʦʨʪʘʩʳ, ʦʣ ʙʘʨʣʳסʳʥʘ, ʪʽʧʪʽ 

ʙʘʣʘʣʘʨסʘ ʜʘ ʩʤʘʨʪʬʦʥʜʘʨ ʤʝʥ ʧʣʘʥʰʝʪʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʪʦʣʳץ ץʦʩʳʤʰʘʣʘʨʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. MIT App Inventor װʰʽʥ ʞʘשʘʜʘʥ ʢʝʣʛʝʥʜʝʨ ץʘʨʘʧʘʡʳʤ ʘʣסʘʰץʳ ץʦʩʳʤʰʘʥʳ 30 ʤʠʥʫʪʪʘʥ 

ʘʟ ʫʘץʳʪ ʽʰʽʥʜʝ ʽʩʢʝ ץʦʩʘ ʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʽʟʜʽש ʙʣʦʢʪʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ײץʨʘʣ ʜᴅʩʪװʨʣʽ 

ʙʘסʜʘʨʣʘʤʘʣʘʫ ʦʨʪʘʣʘʨʳʥʘ ץʘʨʘסʘʥʜʘ ʘʟ ʫʘץʳʪ ʽʰʽʥʜʝ ʢװʨʜʝʣʽ, ʞʦסʘʨʳ ʪʠʽʤʜʽ ץʦʩʳʤʰʘʣʘʨʜʳ 
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 ʘסʘ, ᴅʩʽʨʝʩʝ ʞʘʩʪʘʨסʘʜʘʤʜʘʨ ץʽʣʜʝʪʝʜʽ. MIT App Inventor ʞʦʙʘʩʳ ʙʘʨʣʳשʨʫʜʳ ʞʝײץ

ʪʝʭʥʦʣʦʛʠʷʥʳ ʪײʪʳʥʫʜʘʥ ʪʝʭʥʦʣʦʛʠʷʥʳ ײץʨʫסʘ ʢᴇʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝ ʦʪʳʨʳʧ, ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽ ʜʝʤʦʢʨʘʪʠʷʣʘʥʜʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

 ʜʘʨʣʘʤʘ ʵʢʨʘʥʳʥʜʘ ʢᴇʨʩʝʪʫʛʝסʩʽʨʫʛʝ ʞᴅʥʝ ʦʥʳ ʙʘװʢʘʤʝʨʘʩʳʥʘʥ ʩʫʨʝʪʢʝ ʪ שʳʥʳסʨʳʣײפ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʘסʜʘʨʣʘʤʘ ʞʘʩʘʡʳץ. 

ɹʘסʜʘʨʣʘʤʘ ʞʘʩʘʫ ʘʣʛʦʨʠʪʤʽ: 

1) MIT App Inventor ʦʥʣʘʡʥ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʦʨʪʘʩʳʥ ʘʰʘʤʳʟ. 

2) ɾʘשʘ ʙʘסʜʘʨʣʘʤʘ ײץʨʳʧ ʘʪʳʥ ʝʥʛʽʟʝʤʽʟ. 

 

 
 

3) ɹײʣ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʦʨʪʘʩʳʥʳש ʙʘʩʪʳ ʙʝʪʽ: 

 
 

4) ʕʣʝʤʝʥʪʪʝʨʜʽש ʵʢʨʘʥʥʳש ʦʨʪʘʩʳʥʜʘ ʦʨʥʘʣʘʩʫʳ װʰʽʥ: 

 

 
 

5) ɹʘסʜʘʨʣʘʤʘʥʳ ʞʘʩʘʫ װʰʽʥ ʵʢʨʘʥסʘ ʦʩʳ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ץʦʷʤʳʟ: 
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6) ʊװʩʽʨʛʝʥ ʩʫʨʝʪʽʤʽʟ ʵʢʨʘʥʜʘ ʪʦʣʳץʪʘʡ ʢᴇʨʩʝʪʽʣʫ װʰʽʥ Image ʢʦʤʧʦʥʝʥʪʽʥʝ ʦʩʳʥʜʘʡ 

ʧʘʨʘʤʝʪʨʣʝʨ ʙʝʨʝʤʽʟ: 

 

 

 

 

 

 

 

 

 

 

 

7) Button ʢʦʤʧʦʥʝʥʪʽʥʝ ʦʩʳʥʜʘʡ ᴇʟʛʝʨʪʫʣʝʨ ʝʥʛʽʟʝʤʽʟ:   

 
8) ɹʘסʜʘʨʣʘʤʘʣʘʫ ʦʨʪʘʩʳʥʳש ʦש ʞʘסʳʥʜʘסʳ Blocks  ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ, 

ʙʘסʜʘʨʣʘʤʘʤʳʟʜʳש ʙʣʦʢʪʘʨʳʥ ʜᴅʣ ʦʩʳʣʘʡ ʞʘʟʳʧ ʘʣʘʤʳʟ: 

 

 
9) ɹʘסʜʘʨʣʘʤʘʥʳ ʪʦʣʳץʪʘʡ ʞʘʩʘʧ ʙʦʣסʘʥ ʩʦש  Build ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ ʙʘסʜʘʨʣʘʤʘʥʳש QR 

ʢʦʜʳʥ ʰʳסʘʨʘʤʳʟ: 
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10) 40-60 ʩʝʢʫʥʜ QR ʢʦʜʪʳש ʞװʢʪʝʣʫʽʥ ʢװʪʝʤʽʟ: 

 

 
 

11) ʆʩʳʥʜʘʡ ʢʦʜ ʰʳסʘʜʳ: 

 

 
12) ʉʤʘʨʪʬʦʥסʘ QR ʢʦʜʪʳ ʩʢʘʥʝʨʣʝʡʪʽʥ ʢʝʟ-ʢʝʣʛʝʥ ʙʘסʜʘʨʣʘʤʘ ʦʨʥʘʪʳʧ, ʰʳץץʘʥ ʢʦʜʪʳ 

ʩʢʘʥʝʨʜʝʥ ᴇʪʢʽʟʝʤʽʟ. 

 

 

 

 

 

 

13) ʋʩʪʘʥʦʚʠʪʴ ʙʘʪʳʨʤʘʩʳʥʙʘʩʳʧ, ʙʘסʜʘʨʣʘʤʘʥʳ ʞװʢʪʝʡʤʽʟ. 

14) ʅᴅʪʠʞʝʩʽʥʜʝ ʙʘסʜʘʨʣʘʤʘ ʞװʢʪʝʣʽʧ, ʞײʤʳʩ ʞʘʩʘʡʜʳ. 

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. ɹʝʨʝʟʦʚʩʢʘʷ ʖ.ɺ., ʖʬʨʷʢʦʚʘ ʆ.ɸ., ɺʦʣʦʛʜʠʥʘ ɺ.ɻ. ʠ ʜʨ. ɺʚʝʜʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʆʉ Android. - ʄ.: ʅʆʋ "ʀʅʊʋʀʊ", 2016. - 434 ʩ 

2. ɺʘʨʘʢʠʥ ʄ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦʜ Android. ʂʫʨʩ I. ʄʝʪʦʜʠʯʝʩʢʘʷ 

ʨʘʟʨʘʙʦʪʢʘ ʢ ʫʯʝʙʥʦʤʫ ʢʫʨʩʫ. ʋʎ çʉʧʝʮʠʘʣʠʩʪè, 2012 ʛ.-- 128 ʩ. 

 

 

ʕʃɽʂʊʈʆʄɸɻʅʀʊʊɯʂ ʊʆʃפʓʅɼɸʈɼʓר ɸɼɸʄ ɸנɿɸʉʓʅɸ ᴄʉɽʈɯ 

 

ɼ.ʄ. ɹʘʭʪʠʷʨʦʚʘ, 7ʄ05308-ʌʠʟʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ2 ש-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

ϧʘʟϯʋ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ʄ.ʂ. ʍʘʩʘʥʦʚ 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʥʳש ʢᴇʣʝʤʽ 5 ʙʝʪʪʽ ץʘʤʪʠʜʳ, ʢʽʨʽʩʧʝʜʝʥ, ʥʝʛʽʟʛʽ ʙᴇʣʽʤʥʝʥ, 1 ʢʝʩʪʝʜʝʥ, 

 .ʨʘʜʳײʘʤʪʠʪʳʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽʥʝʥ ʪץ ʦʨʳʪʳʥʜʳʜʘʥ, ʪʝʨʤʠʥʜʝʨ ʪʽʟʽʤʽʥʝʥ, 12 ᴅʜʝʙʠʝʪ ʘʪʘʫʳʥץ

ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ᴅʩʝʨʽ ʟʝʨʪʪʝʣʝʜʽ.ʂװʥ ʩʘʡʳʥ ʤʠʣʣʠʦʥʜʘסʘʥ 

ʘʜʘʤʜʘʨ ʪײʨʤʳʩʪʳץ ʪʝʭʥʠʢʘʥʳ, ײʷʣʳ ʪʝʣʝʬʦʥʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ, ʦʣʘʨ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ 
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ʘʜʘʤʥʳש ʘʞʳʨʘʤʘʩ ʘʪʨʠʙʫʪʪʘʨʳʥʘ ʘʡʥʘʣʜʳ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨ ʘʜʘʤ ʘסʟʘʩʳʥʘ ʟʠʷʥʜʳ 

ᴅʩʝʨ ʝʪʝʜʽ. ʆʩʳ ʞײʤʳʩʪʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʧʨʦʙʣʝʤʘ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʙʽʟʜʽש ʝʣʽʤʽʟʜʝ ʜʝ, ʰʝʪʝʣʜʝ ʜʝ 

 ʥʘʟʘʨʳʥʜʘ שʪʳץʘʤʜʘʩʪʳסʦץ ʳʣʳʤʠס

ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨ ʵʣʝʢʪʨʣʽʢ ʟʘʨʷʜʪʘʣסʘʥ ʙᴇʣʰʝʢʪʝʨʜʽץ שʦʟסʘʣʳʩʳ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹײʣ ʪʦʣץʳʥʜʘʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝ ʜʝʧ ʪʝ ʘʪʘʣʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʵʣʝʢʪʨʣʽʢ 

ʟʘʨʷʜʪʘʣסʘʥ ʙᴇʣʰʝʢʪʝʨʤʝʥ ʰʳסʘʨʳʣʘʜʳ. ʆʣʘʨ ʙʦʩ ʢʝשʽʩʪʽʢ ʘʨץʳʣʳ, ʩʦʥʜʘʡ-ʘץ ʘʫʘ ʞᴅʥʝ ʙʘʩץʘ 

ʟʘʪʪʘʨ ʘʨץʳʣʳ ʞװʨʝʜʽ. ʊᴇʤʝʥ ʞʠʽʣʽʢʪʝʛʽ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨ 

ʜʝʧ ʘʪʘʣʘʜʳ, ʘʣ ᴇʪʝ ʞʦסʘʨʳ ʞʠʽʣʽʢʪʝʛʽ ʪʦʣץʳʥʜʘʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝʣʝʥʫ ʜʝʧ ʘʪʘʣʘʜʳ [1]. 

ɾʝʨʜʽש ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʦʨʪʘʩʳʥ ʘʜʘʤʜʘʨ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʝʪʽʩʪʽʢʪʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʝʟ 

ᴇʟʛʝʨʪʪʽ ʞᴅʥʝ ᴇʟʛʝʨʪʝʜʽ. ʄײʥʳ ʞʝʪʧʽʩʽʥʰʽ ʞʳʣʜʘʨʜʳש ʙʘʩʳʥʜʘ ʜʦʢʪʦʨ ʈʦʙʝʨʪ ʆ.ɹʝʢʢʝʨ (ʅʦʙʝʣʴ 

ʩʳʡʣʳסʳʥʘ ʝʢʽ ʨʝʪ ײʩʳʥʳʣסʘʥ) ʤʦʡʳʥʜʘʜʳ, ʦʣ: "ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʞʝʨ ʙʝʪʽʥʜʝʛʽ ʝװ שʣʢʝʥ 

ʣʘʩʪʘʫʰʳ ʵʣʝʤʝʥʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨʜʽש (ʕʄᴆ) ʪʘʨʘʣʫʳ ʝʢʝʥʜʽʛʽʥʝ ʢװʤᴅʥʽʤ ʞʦץò ʜʝʛʝʥ. 

ɹʽʨ ʞʘסʳʥʘʥ, ʙײʣ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨʜʳש  ʢᴇʧʪʝʛʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʘʨ; ʝʢʽʥʰʽ 

ʞʘסʳʥʘʥ, ʦʣʘʨ ʙʘץʳʣʘʥʙʘʡʪʳʥ ʞᴅʥʝ ʰʘʤʘʜʘʥ ʪʳʩ ʨʘʜʠʘʮʠʷʣʘʨ ʰʳסʘʨʫʳʥʳש ʩʘʣʜʘʨʳʥʘʥ ץʘʫʽʧ 

ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝʣʝʥʫʜʽש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ ʙʘʨ, ʦʣʘʨ ʞʠʽʣʽʛʽ ʤʝʥ ʪʦʣץʳʥ 

 .ʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙᴇʣʽʥʝʜʽ [2]סʟʳʥʜʳײ

ʕʃɽʂʊʈʆʄɸɻʅʀʊʊɯʂ ʉᴄʋʃɽʃɽʅʋ ʂᴆɿɼɽʈɯ 

ʍʍ סʘʩʳʨʜʘסʳ סʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ᴇʥʝʨʢᴅʩʽʧʪʝ, ʙʘʡʣʘʥʳʩʪʘ, ᴅʩʢʝʨʠ 

ʩʘʣʘʜʘ, ʨʘʜʠʦʥʘʚʠʛʘʮʠʷʜʘ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫʜʘ ʞᴅʥʝ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨʜʽש ʛʝʥʝʨʘʪʦʨʣʘʨʳʥ ײץʨʫסʘ ᴅʢʝʣʜʽ. ʆʣʘʨʜʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳש ʧʨʦʛʨʝʩʩʠʚʪʽ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʣʘʩʪʘʥʫʳʤʝʥ ʙʽʨʛʝ ʞװʨʝʜʽ, ʙײʣ ʭʘʣʳץʪʳש 

ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. ʐʳʥʳʥʜʘ ʜʘ, ʪʝʣʝʜʠʜʘʨ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʙʽʨʥʝʰʝ ʩʘסʘʪ ʙʦʡʳ 

 ʟʠʷʥʳ ʪʫʨʘʣʳ ʙᴅʨʽ שʤʳʩ ʽʩʪʝʫʜʽײʟʜʽʢʩʽʟ ʞװ ʥʽ ʽʰʽʥʜʝ ʢʦʤʧʴʶʪʝʨʜʝװʤʳʩ ʢײʞᴅʥʝ ʞ שʘʨʘʫʜʳץ

ʙʽʣʝʜʽ.ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨ ʙʠʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽ-ʪʽʨʽ ʟʘʪʪʘʨ ʦʣʘʨʜʳש ᴅʩʝʨʽʥʝ ʞʘʫʘʧ 

ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, ʘʜʘʤʜʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨʜʽ ʘʥʳץʪʘʡʪʳʥ ʘʨʥʘʡʳ ʩʝʟʽʤ ʤװʰʝʣʝʨʽ ʞʦץ 

(ʦʧʪʠʢʘʣʳץ ʜʠʘʧʘʟʦʥʜʳ ץʦʩʧʘסʘʥʜʘ). ʆʨʪʘʣʳץ ʞװʡʢʝ ʞװʡʝʩʽ, ʞװʨʝʢ-ʪʘʤʳʨ, ʛʦʨʤʦʥʘʣʜʳ ʞᴅʥʝ 

ʨʝʧʨʦʜʫʢʪʠʚʪʽ ʞװʡʝʣʝʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨʛʝ ᴇʪʝ ʩʝʟʽʤʪʘʣ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝʣʝʥʫʜʽש ʝʢʽ ʪװʨʽ: ʠʦʥʜʘʫʰʳ  ʞᴅʥʝ ʠʦʥʜʘʫʰʳ ʝʤʝʩ ʩᴅʫʣʝ. ɹײʣ ʝʢʽ 

ʪʠʧ ʘʪʦʤʜʘʨʜʳ ʠʦʥʜʘʫסʘ ʞᴅʥʝ ʢʦʚʘʣʝʥʪʪʽʢ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʙײʟʫסʘ ץʘʙʽʣʝʪʪʽʣʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ʀʦʥʜʘʫʰʳ ʩᴅʫʣʝʣʝʨ - ʨʝʥʪʛʝʥ ʥʝʤʝʩʝ ʛʘʤʤʘ ʩᴅʫʣʝʣʝʨʽ ʩʠʷץʪʳ ʫʣʴʪʨʘʢװʣʛʽʥ ʞᴅʥʝ ʞʦסʘʨʳ 

ʞʠʽʣʽʢʪʽ ʩᴅʫʣʝʣʝʨ.ʀʦʥʜʘʫʰʳ ʝʤʝʩ ʩᴅʫʣʝʣʝʥʫ ʝʢʽ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʥʽ ʪʫʜʳʨʘʜʳ - ʵʣʝʢʪʨʣʽʢ ʞᴅʥʝ 

ʙʠʦʣʦʛʠʷʣʳץ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩᴅʫʣʝʣʝʥʫʜʝʥ ʪʫʳʥʜʘסʘʥ ʙײʣ ʵʣʝʢʪʨ ʪʦʛʳ ʦʪʪʳ ʪײʪʘʪʳʧ, ʞʘʨʳʣʳʩ 

 ,ʳʥʜʘʨʳץʤʢʽʥ.ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩʧʝʢʪʨ ʪᴇʤʝʥ ʞʠʽʣʽʢʪʽ, ʨʘʜʠʦ ʪʦʣװʘʫʧʽʥ ʪʫʜʳʨʫʳ ʤץ

ʤʠʢʨʦʪʦʣץʳʥʜʘʨ , ʠʥʬʨʘץʳʟʳʣ ʪʦʣץʳʥʜʘʨ, ʢᴇʨʽʥʝʪʽʥ ʞʘʨʳץ, ʫʣʴʪʨʘʢװʣʛʽʥ ʩᴅʫʣʝ, ʨʝʥʪʛʝʥ ʞᴅʥʝ 

ʛʘʤʤʘ ʩᴅʫʣʝʣʝʨʽ ʩʠʷץʪʳ ʙʽʨʥʝʰʝ ʪװʨʣʽ ʩᴅʫʣʝʣʝʥʫ ʢʣʘʩʪʘʨʳʥʘ ʙᴇʣʽʥʝʜʽ. ɹײʣ ᴅʨʪװʨʣʽ ʪʦʣץʳʥ 

ʞʠʽʣʽʛʽ ʙʽʨ ʪװʨʜʝʥ ʝʢʽʥʰʽ ʪװʨʛʝ ʘʫʳʩʘʜʳ [3]. ʕʣʝʢʪʨ ײץʨʳʣסʳʣʘʨʳʥʳש ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝ 

ʰʳסʘʨʫʜʳש ᴇʟʽʥʜʽʢ ץʘʣʳʧʪʘʩץʘʥ ʥʦʨʤʘʣʘʨʳ ʙʘʨ (1-ʢʝʩʪʝ).ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʣʘʩʪʘʥʫ ʙʽʟ 

 ʘʩʳʥʜʘץʘʨ שʘʥʜʘ ʙʘʷʫ ʪʝʨʙʝʣʝʪʽʥ ʞʠʽʣʽʢʪʝʨʜʽסʘʨʘץ ʳʥʜʘʨʳʥʘץʪʦʣ ץʘʙʳʣʜʘʡʪʳʥ ʞʘʨʳץ

ʤʘשʳʟʜʳ. ɹʽʨʘץ ʨʝʥʪʛʝʥ ʞᴅʥʝ ʛʘʤʤʘ ʩᴅʫʣʝʣʝʨʽ ᴇʪʝ ץʘʫʽʧʪʽ.ɹʽʨʘץ ʞʘʨץʳʥ ʞʘסʳ-ʙײʣ ʩᴅʫʣʝʣʝʨ 

ʙʽʟʜʽש ʪײʨסʳʥ ʞᴅʥʝ ʞײʤʳʩ ʦʨʳʥʜʘʨʳʤʳʟʜʘ ʞʦץ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʣʘʩʪʘʥʫ ʙʘʨʣʳץ ʞʝʨʜʝ 

ʪʽʨʢʝʣʜʽ. 

ʂʝʩʪʝ-1. ʕʣʝʢʪʨʦ ʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝ ʰʳסʘʨʫ ʥʦʨʤʘʩʳ 
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ʀʦʥʜʘʣʤʘʡʪʳʥ ʩᴅʫʣʝ ʪᴇʤʝʥ ʞʠʽʣʽʢʪʝʛʽ ʵʥʝʨʛʠʷʥʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʙʽʣʜʽʨʝʜʽ ʞᴅʥʝ ʦʥʳ 

ʟʝʨʪʪʝʫʰʽʣʝʨ ʤʝʥ סʘʣʳʤʜʘʨ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧʪʽ ʝʤʝʩ ʜʝʧ ʪʘʧʪʳ.ɹʽʨʘץ ʞʘץʳʥʜʘ ʤײʥʜʘʡ 

ʞʠʽʣʽʢʪʝʨʜʽש ʙʠʦʣʦʛʠʷʣʳץ ʟʘץʳʤʜʘʥʫʜʳ ʞʝʜʝʣʜʝʪʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʝʪʽʥ 

ʤᴅʣʽʤʝʪʪʝʨ ʙʦʣʜʳ. ʀʦʥʜʘʫʰʳ ʩᴅʫʣʝʣʝʥʫʜʽש ʜʝʥʩʘʫʣʳץץʘ ץʘʫʽʧʪʽʣʽʛʽ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫʣʝʨ ʢʝʣʝʩʽ 

ʝʢʽ ʞʘסʜʘʡסʘ ʙʘסʳʪʪʘʣסʘʥ: (1) ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳ, ʵʣʝʢʪʨ ʞʝʣʽʣʝʨʽ ʞᴅʥʝ ʢʝʡʙʽʨ ʵʣʝʢʪʨ 

ʞʘʙʜʳץʪʘʨʳ ᴇʪʝ ʪᴇʤʝʥ ʞʠʽʣʽʢʪʽ ʵʥʝʨʛʠʷ ʪʦʣץʳʥʜʘʨʳ; ʞᴅʥʝ (2) ʩʳʤʩʳʟ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ, ײʷʣʳ 

ʪʝʣʝʬʦʥʜʘʨʤʝʥ ʞᴅʥʝ ʢʝʡʙʽʨ ʵʣʝʢʪʨʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ᴇʥʜʽʨʽʣʝʪʽʥ ʨʘʜʠʦ ʞᴅʥʝ ʤʠʢʨʦʪʦʣץʳʥʜʳ 

ʞʠʽʣʽʢʪʝʨ. ʉʫ ʣʘʩʪʘʥסʘʥ ʦʨʪʘʜʘʥ ᴇʪʢʝʥʜʝ ʣʘʩʪʘʥʫʳ ʤװʤʢʽʥ ʩʠʷץʪʳ, ʵʣʝʢʪʨ ʵʣʝʢʪʨʣʽʢ ʞʘʙʜʳץʧʝʥ 

ʘʨʘʣʘʩץʘʥʜʘ ʣʘʩʪʘʥʫʳ ʤװʤʢʽʥ. ʅʦʤʠʥʘʣʜʳ ʵʣʝʢʪʨ ץʫʘʪʳ ʵʣʝʢʪʨ ʞʝʣʽʩʽʥʝʥ 50-60 ɻʮ ʞʠʽʣʽʢʪʝʛʽ 

 ʪʳץʪʝʭʥʠʢʘ ʩʠʷ ץʨʤʳʩʪʳײʘ ʢʝʣʝʜʽ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʝʨ, ʪʝʣʝʜʠʜʘʨʣʘʨ ʞᴅʥʝ ʢʝʡʙʽʨ ʪסʠʤʘʨʘʪʪʘʨס

ʞʘʙʜʳץʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʘ ʢᴇʧʪʝʛʝʥ ʙײʨʤʘʣʘʥסʘʥ ʞʦסʘʨʳ ʞʠʽʣʽʢʪʽ ʩʠʛʥʘʣʜʘʨ ʧʘʡʜʘ ʙʦʣסʘʥ 

ʢʝʟʜʝ ץʫʘʪ "ʞʘʣסʘʥ" ʥʝʤʝʩʝ ʣʘʩʪʘʥסʘʥ ʙʦʣʘʜʳ [3]. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝʣʝʥʫʜʽש ʥʝʛʽʟʛʽ ץʦʟסʘʫʰʳ ʢװʰʪʝʨʽ ʢʝʣʝʩʽ ʵʣʝʢʪʨʣʽʢ ץʦʩʳʤʰʘʣʘʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: ʵʣʝʢʪʨ ʞʘʙʜʳץʪʘʨʳ, ʢʦʤʧʴʶʪʝʨʣʝʨ ʞᴅʥʝ ʪʠʽʩʪʽ ʞʘʙʜʳץʪʘʨ, ײʷʣʳ ʪʝʣʝʬʦʥ, 

ʤʠʢʨʦʪʦʣץʳʥʜʳ ʧʝʰ, װʡ ʩʳʤʜʘʨʳ, ʘץʧʘʨʘʪʪʳץ ʞʝʣʽ, ᴅʨ ʪװʨʣʽ ʢʝʨʥʝʫ ʜʝשʛʝʡʽʥʜʝʛʽ ʵʣʝʢʪʨ 

ʞʝʣʽʣʝʨʽ. פʘʟʽʨʛʽ ʢʝʟʜʝ ʞʘשʘ ʵʣʝʢʪʨ ײץʨʳʣסʳʣʘʨʳʥʳש ʢᴇʧʰʽʣʽʛʽ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʣʘʩʪʘʥʫʜʳ 

ʪʫʜʳʨʘʜʳ. ɼʝʤʝʢ, ʣʘʩʪʘʥʫ ʛʝʦʤʝʪʨʠʷʣʳץ ʧʨʦʛʨʝʩʩʠʷʤʝʥ ʘʨʪʳʧ ʢʝʣʝʜʽ [4]. 

ʕʃɽʂʊʈʆʄɸɻʅʀʊʊɯʂ ʉᴄʋʃɽʃɽʅʋɻɽ ɹɸʁʃɸʅʓʉʊʓ ɸɼɸʄ ɼɽʅʉɸʋʃʓנʓʅʓר 

ʅɸʐɸʈʃɸʋʓ 

ʄʦʨʪʘʟʘʚʠ ʞᴅʥʝ ʦʥʳש ʟʝʨʪʪʝʫʰʽʣʝʨ ʪʦʙʳ [5] ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝʣʝʥʫʜʝʥ 

ʵʣʝʢʪʨʦʛʠʧʝʨʩʝʟʽʤʪʘʣʜʳץʪʳ ʪʘʧʪʳ. ʕʣʝʢʪʨʦʛʠʧʝʨʝʟʽʤʪʘʣʜʳץ - ʙײʣ ʕɻ ʘʫʨʫʳʤʝʥ ʥʝʤʝʩʝ 

ʟʘץʳʤʜʘʥʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙײʟʳʣסʘʥ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʩ, ʞᴅʥʝ ʦʣ ʦʥʰʘ ʤʘשʳʟʜʳ ʝʤʝʩ. 

ʉʦʥʜʘʡ-ʘץ, ʟʝʨʪʪʝʫʰʽʣʝʨ ʦʥʳש ʤʘשʳʟʜʳ ʤʝʪʘʣʣ ʵʣʝʤʝʥʪʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʜʽ. 

ʊʽʥʜʝʨ ʤʝʥ ʘסʟʘʣʘʨʜʘסʳ ʘץʫʳʟʜʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ץʘʪʪʳ ʤʝʪʘʣʣ ʵʣʝʤʝʥʪʪʝʨʽ ʦʥʰʘ ץʘʫʽʧʪʽ ʝʤʝʩ 

ʜʝʧ ʩʘʥʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʄʦʨʪʘʟʘʚʠ ʞᴅʥʝ ʦʥʳש ᴅʨʽʧʪʝʩʪʝʨʽ ײʷʣʳ ʪʝʣʝʬʦʥʜʘʨ ʤʝʥ ʙʘʩץʘ 

ʩʳʤʩʳʟ ײץʨʳʣסʳʣʘʨ ʪʫʜʳʨʘʪʳʥ ʪײʨʘץʪʳ ʤʘʛʥʠʪ ᴇʨʽʩʽ ʪʽʩ ʘʤʘʣʴʛʘʤʘʩʳʥʘʥ ʩʳʥʘʧ ʙʫʳʥʳש 

ʙᴇʣʽʥʫʽʥʝ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʙʘʡץʘʜʳ. ʉײʡʳʣʪʳʣסʘʥ ʩʳʥʘʧ ʛʨʘʜʠʝʥʪʽ ʘʤʘʣʴʛʘʤʘʣʳץ 

ʪʘʩʳʤʘʣʜʘסʳʰʪʘʨʜʳש ʽʰʽʥʜʝʛʽ ʩʽʣʝʢʝʡʜʽײ שʣסʘʶʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ [5,6]. 

ʉɽʅʉʆʈʃʓפ ɾתʁɽʅɯר ʉɸʃɼɸʈʓ 

 ʦʣʜʘʥʳʣʘʜʳ. ɼʝʤʝʢ, ʤʠ ʪʽʥʽʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢץ ʳʥץʷʣʳ ʪʝʣʝʬʦʥʜʘʨ ʤʠ ʪʽʥʽʥʝ ʞʘױ

ʪʦʣץʳʥʜʘʨ ᴅʩʝʨ ʝʪʝʜʽ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʩʝʥʩʦʨʣʳץ ʞװʡʝ ʤʝʥ ʘʜʘʤʥʳש ʤʽʥʝʟ-

 ʳʟסʳʥʜʘʨʤʝʥ ʪʳץʩʪʘʥʮʠʷʣʘʨʜʘʥ ʢʝʣʝʪʽʥ ʨʘʜʠʦʞʠʽʣʽʢʪʽ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣ ץʳ ʙʘʟʘʣʳץʣײץ

ʙʘʡʣʘʥʳʩʪʳ [7].  ʉ.ɻʝʥʨʠʭʪʳש ʟʝʨʪʪʝʫʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʩʳʤʩʳʟ ײץʨʳʣסʳʣʘʨʜʳש ʢᴇʙʝʶʽ 

ʢᴇʧʰʽʣʽʢʪʽ ʨʘʜʠʦʞʠʽʣʽʢʪʽʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨʜʳש ᴅʩʝʨʽʥʝʥ ᴇʤʽʨ ʩװʨʫʛʝ ʤᴅʞʙװʨ ʝʪʝʜʽ 

ʞᴅʥʝ ʦʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ, ᴅʩʽʨʝʩʝ ʙʘʣʘʣʘʨסʘ ᴅʩʝʨ ʝʪʝʜʽ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ײʷʣʳ 

ʪʝʣʝʬʦʥʜʘʨ ʰʳסʘʨʘʪʳʥ ʕʄ ʪʦʣץʳʥʜʘʨʳ ʜʝʥʝʥʽש ʞײʤʳʩʳʥʘ ʘʟʜʳ-ʢᴇʧʪʽ ᴅʩʝʨ ʝʪʝʜʽ. ױʡץʳ ʢʝʟʽʥʜʝ 

 ʷʣʳײ ᴅʩʝʨʽʥ ʃʦʫʜʝʥ ʟʝʨʪʪʝʛʝʥ. ɹʽʨʥʝʰʝ ʟʝʨʪʪʝʫʣʝʨ שʦʣʜʘʥʫʜʳץ ʷʣʳ ʪʝʣʝʬʦʥʜʘʨʜʳײ

ʪʝʣʝʬʦʥʜʘʨʜʳ ʰʘʤʘʜʘʥ ʪʳʩ ʧʘʡʜʘʣʘʥʫ ײʡץʳʥʳש ʩʝʟʽʤʪʘʣʜʳסʳʥ ʙײʟʘʪʳʥʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. [8]  

ɾʦסʘʨʳ ʞʠʽʣʽʢʪʽ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨ ʣʠʤʬʘ ʞᴅʥʝ ץʘʥ ʪװʟʫ ʘʫʨʫʣʘʨʳʥ ʪʫʜʳʨʫʳ 

ʤװʤʢʽʥ. ʂʝʡʽʥʽʨʝʢ ʦʣ ץʘʪʝʨʣʽ ʽʩʽʢʢʝ ʘʡʥʘʣʫʳ ʤװʤʢʽʥ. ɸʚʩʪʨʘʣʠʷʜʘסʳ ʍʦʢʠʥʛʪʽש ʟʝʨʪʪʝʫʣʝʨʽ 

ʞʘʩᴇʩʧʽʨʽʤ ʢʝʟʽʥʜʝ ʣʝʡʢʝʤʠʷ ʢװʪʽʣʛʝʥʥʝʥ ʢᴇʧ ʘʜʘʤסʘ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ [9]. ʆʣ ʪʝʣʝʜʠʜʘʨ 

ʪʘʨʘʪץʳʰʪʘʨʳʥʳש ʘʡʥʘʣʘʩʳʥʜʘ 2 ʢʤ ץʘʰʳץʪʳץʪʘ ʪײʨʘʪʳʥ ʝʨʝʩʝʢʪʝʨ ʤʝʥ ʙʘʣʘʣʘʨ ʘʨʘʩʳʥʜʘ 

ʣʝʡʢʦʟʜʳש ʞʦסʘʨʳ ʞʠʽʣʽʛʽ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʜʳ [10]. 

ʀ.ɹʘʣʜʠ ʘʡʪʫʳʥʰʘ, ʪʝʩʪ ʤʠ ʽʩʽʢʪʝʨʽʥʽש ʥʘץʪʳ ʩʝʙʝʧʪʝʨʽ ᴅʣʽ ʘʥʳץ ʝʤʝʩ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ, 

ʙʽʨʘץ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʽש ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʤʠ ʪװʟʽʣʽʤʜʝʨʽʥ ʙײʨʤʘʣʘʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ [11]. 

ʕʣʝʢʪʨ ʢʘʙʝʣʴʜʝʨʽ ʘʡʤʘסʳʥʜʘ ʪײʨʘʪʳʥʜʘʨʜʘ ʤʝʥʠʥʛʠʦʤʘʥʳץ שʘʫʧʽ ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. 

ʀ.ɹʘʣʜʠ ʤʠ ʽʩʽʢʪʝʨʽʥʽש ʵʪʠʦʣʦʛʠʷʩʳ ʥʝʛʽʟʽʥʝʥ ʪװʩʽʥʽʢʩʽʟ ʞᴅʥʝ ץʘʫʽʧʪʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ [12]. ʆʣʘʨ ʤʠ ʽʩʽʢʪʝʨʽ ʤʝʥ ʝʨʝʩʝʢʪʝʨʜʽש ʘסʟʘʩʳʥʘ ᴅʩʝʨ ʝʪʫʽ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʪʘʣʜʘʜʳ. ɿʝʨʪʪʝʫʛʝ ʩʝʥʩʦʨʣʳץ ʞװʡʝʥʽ221 ש ʬʦʢʫʩʪʳץ ʽʩʽʢʪʝʨʽʥʽש 

ʞʠʳʥʪʳסʳ ʢʽʨʜʽ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨ װʰʽʥ ץʘʫʽʧʪʽש ʰʘʤʘʣʳ ᴇʩʫʽ ʘʥʳץʪʘʣʜʳ.  
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ʕʣʝʢʪʨʦʥʜʳץ ʛʘʜʞʝʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ᴇʤʽʨʜʽ ʞʝשʽʣʜʝʪʝʜʽ. ʂװʥ ʩʘʡʳʥ ʟʝʨʪʪʝʫʰʽʣʝʨ ʞʘשʘ 

 .ʳʥʘ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽסʙʽʨʘʟʳ ʘʜʘʤ ʜʝʥʩʘʫʣʳ שʳʣʘʨʜʳסʨʳʣײץ ʣײʙ ץʳʣʘʨ ʞʘʩʘʡʜʳ, ʙʽʨʘסʨʳʣײץ

ɹʘʨʣʳץ ʪʝʨʽʩ ᴅʩʝʨʣʝʨʜʽש ʘʨʘʩʳʥʜʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ᴇʨʽʩʪʝʨʜʽש ʪʝʨʽʩ ᴅʩʝʨʽ ᴇʪʝ ʟʦʨ.  

ʕʣʝʢʪʨʦʥʠʢʘ ʤʝʥ ʵʣʝʢʪʨ ײץʨʳʣסʳʣʘʨʳʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ 

ᴇʨʽʩʪʝʨʜʽש ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʰʳʥʳʤʝʥ ʟʠʷʥʜʳ ʝʢʝʥʜʽʛʽ ʢװʤᴅʥ ʪʫʜʳʨʘʜʳ. ɹʽʨʘץ ʟʝʨʪʪʝʫʣʝʨ 

ʞʦסʘʨʳ ʞʠʽʣʽʢʢʝ ʙʘסʳʪʪʘʣסʘʥ ʞʘʩʫʰʘʣʳץ ʜʝשʛʝʡʜʝ ʘʣסʘ ʙʘʩʫʜʘ. ױʷʣʳ ʪʝʣʝʬʦʥʜʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫʜʳש ʵʢʩʧʦʥʝʥʮʠʘʣʜʳ ᴇʩʫʽ ʨʘʜʠʦʞʠʽʣʽʢʪʽ ʞᴅʥʝ ʦʥʳש ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʟʠʷʥʜʳ 

ʩʠʧʘʪʳ ʪʫʨʘʣʳ ʘʣʘשʜʘʫʰʳʣʳץ ʪʫסʳʟʘʜʳ. ɿʝʨʪʪʝʫʰʽʣʝʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨʜʳש ʤʠ 

ʽʩʽʢʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽʥ ʨʘʩʪʘʜʳ, ᴇʡʪʢʝʥʽ ʤʠʣʣʠʘʨʜʪʘסʘʥ ʘʜʘʤʜʘʨ ʤʠ ʪʽʥʜʝʨʽʥʽש ʞʘʥʳʥʜʘ ײʷʣʳ 

ʪʝʣʝʬʦʥʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ. 
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ʄʆɹʀʃʔɼɯ פʆʉʓʄʐɸʃɸʈɼʓ ɾʆɹɸʃɸʋ ʄɽʅ ױפʈɸʉʊʓʈʋɼʓר ʅɽɻɯɿɻɯ 

 ʀɼɸʃɸʈʓנɸפ

 

ɸ.פ. ɹʝʡʩʝʥ, ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽ ʤסײʘʣʽʤʽ  

ʄ.ʄʘϨʘʪʘʝʚ ʘʪʳʥʜʘϤʳ ˉ140 ʛʠʤʥʘʟʠʷ, ɸʣʤʘʪʳ Ϩ. 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʞʦʙʘʣʘʫ ʤʝʥ ײץʨʘʩʪʳʨʫʜʳש ʥʝʛʽʟʛʽ 

 ץᴇʟʝʢʪʽʣʽʛʽ Android, IOS ʞᴅʥʝ WindowsPhone ʦʧʝʨʘʮʠʷʣʳ שʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʥʳץ ʠʜʘʣʘʨʳסʘץ

ʞװʡʝʣʝʨʽʥʜʝʛʽ ײʷʣʳ ʪʝʣʝʬʦʥʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʩʘʥʳ ʢװʥ ʩʘʡʳʥ ᴇʩʽʧ ʢʝʣʝ 

ʞʘʪץʘʥʜʳסʳʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ɸʜʘʤʜʘʨ ʩʤʘʨʪʬʦʥʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʰʝʢʩʽʟ ʘץʧʘʨʘʪץʘ ץʦʣ 

ʞʝʪʢʽʟʝʪʽʥʽʥ ʪװʩʽʥʝʜʽ: ʦʣʘʨ ʙʫʭʛʘʣʪʝʨʣʽʢ ʝʩʝʧ ʞװʨʛʽʟʝ ʘʣʘʜʳ, ʤʝʜʠʘ-ʢʦʥʪʝʥʪʪʽ ץʘʨʘʫסʘ, ʧʘʡʜʘʣʳ 

 שʘ ʙʦʣʘʜʳ. ʆʩʳʥʳסʘ ʞᴅʥʝ ʜʝʤʘʣʳʩʪʘʨʳʥ ʞʦʩʧʘʨʣʘʫסʦʩʳʤʰʘʣʘʨ ʤʝʥ ʦʡʳʥʜʘʨʜʳ ʦʨʥʘʪʫץ

ʘʨץʘʩʳʥʜʘ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʥʘʨʳסʳʥ ʢᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ 

ʩʘʣʘ ʜʝʧ ʘʪʘʫסʘ ʙʦʣʘʜʳ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ. ʤʦʙʠʣʴʜʽʢ ʪʝʭʥʦʣʦʛʠʷ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ, User Interface, ʆɾ.  

 

XXI סʘʩʳʨ - ʤʦʙʠʣʴʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʛװʣʜʝʥʫ ʜᴅʫʽʨʽ. פʘʟʽʨ ʪʽʧʪʽ ײʷʣʳ ʪʝʣʝʬʦʥʩʳʟ 

ʘʜʘʤʜʳ ʝʣʝʩʪʝʪʫ ץʠʳʥ. ʄʦʙʠʣʴʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʠʟʥʝʩʪʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʜʘ ʙʘʨ. ʄʦʙʠʣʴʜʽ 

ʵʢʦʞװʡʝʣʝʨ ʢװʥ ʩʘʡʳʥ ᴇʟʛʝʨʽʧ, ʜʘʤʳʧ ʦʪʳʨʘʜʳ. ʂװʥ ʩʘʡʳʥ ʙʠʟʥʝʩ, ʙʽʣʽʤ ʙʝʨʫ, ʦʡʳʥ-ʩʘʫʳץ 

ʞᴅʥʝ ʪ. ʙ. װʰʽʥ ʞװʟʜʝʛʝʥ ץʦʩʳʤʰʘʣʘʨ ʞʘʩʘʣʳʥʘʜʳ.פʘʟʽʨʛʽ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘ ᴅʨʪװʨʣʽ ץʳʟʤʝʪ 

ʩʘʣʘʣʘʨʳʥʜʘ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʜʘʤ ᴇʤʽʨʽʥ ʞʝשʽʣʜʝʪʝʪʽʥ ʪװʨʣʽ ץʦʩʳʤʰʘʣʘʨʜʳ 

ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʦʩʳ ʥʘʨʳץʪʘ ʞʝʪʝʢʰʽ ʦʨʳʥʜʘʨʜʳ Android ʞᴅʥʝ iPhone 

ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʠʝʣʝʥʝʜʽ. Android ʤʦʜʝʣʴʜʝʨʽ ʝץ שʦʣ ʞʝʪʽʤʜʽ ʞᴅʥʝ ʪʘʥʳʤʘʣ.  

 ʦʩʳʤʰʘʣʘʨʜʳץ ʘʥסʘ ʘʨʥʘʣסʜʘ Android, iOS ʥʝʤʝʩʝ Windows ʧʣʘʪʬʦʨʤʘʣʘʨשʘʟʽʨʛʽ ʪʘפ

ʞʘʩʘʫ - ʢʦʤʧʘʥʠʷʥʳש ʪʨʝʥʜʪʝ ʝʢʝʥʽʥʽש ʘʡץʳʥ ʙʝʣʛʽʩʽ.  פʦʣʜʘʥʫʰʳסʘ ʩʘʡʪʪʳװ שʣʢʝʥ ʥײʩץʘʩʳ 

ʳסשʘʡʣʳ ʝʤʝʩ, ʩʦʥʜʳץʪʘʥ ʞʝשʽʣ ʞᴅʥʝ ץʦʣʞʝʪʽʤʜʽ ʙʦʣסʘʥʳ ץʘʞʝʪ. 

ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ ï ʤʦʙʠʣʴʜʽ ʪʝʣʝʬʦʥ, ʩʤʘʨʪʬʦʥ ʞᴅʥʝ ʪ.ʙ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨסʘ 

ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʙʜʳץ. ʂᴇʧʪʝʛʝʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ײץʨʳʣסʳʜʘ ʘʣʜʳʥ-ʘʣʘ 

ʦʨʥʘʪʳʣʘʜʳ ʥʝʤʝʩʝ ʦʥʳ App Store, Google Play ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ סʘʣʘʤʪʦʨ ץʦʣʜʘʥʙʘʣʘʨ 

ʜװʢʝʥʜʝʨʽʥʝʥ ʘץʳʣʳ ʥʝʤʝʩʝ ʘץʳʩʳʟ ʘʣʫסʘ ʙʦʣʘʜʳ. 

 ʄʦʙʠʣʴʜʽʢ ץʦʩʳʤʰʘʣʘʨʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ: 

-  ʛʨʘʬʠʢʘʣʳץ ʞᴅʥʝ ʚʠʜʝʦʘץʧʘʨʘʪʪʘʨʜʳ ʭʘʙʘʨʣʘʤʘ ʘʨץʳʣʳ ʞʽʙʝʨʫ ײʟʘץʪʳסʳ ʰʝʢʪʝʫʩʽʟ; 

-  ;ʳסʘʡʣʳʣʳסשʳ שʘʣʳʩʳʥʳסʦʟץ ʦʩʳʤʰʘץ 

-  ;(ʘʥ ʞʝʨʽ,ʪʽʣʽ ʞᴅʥʝ ʪ.ʙץʦʨʥʘʣʳʩ)ʘʡʣʳסשʦʩʳʤʰʘʜʘ ʜʝʨʝʢʪʝʨ ʞʠʥʘʫ ʳץ 

-  ʠʥʪʝʨʘʢʪʠʚʪʽ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʰʝʢʩʽʟ. 

 ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳ ʞʘʩʘʫ ʧʨʦʮʝʩʽ ʥʝʜʝʥ ʪײʨʘʜʳ? 

 1. ʀʜʝʷ 

ɹײʣ, ᴅʨʠʥʝ, IDEA. ɽש ʘʣסʘʰץʳ ʢʝʟʝשʜʝ ʙʦʣʘʰʘץ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʥʳש ʤᴅʥʽ ʤʝʥ ʦʥʳ ʥʝ 

 ʘʡ ʧʣʘʪʬʦʨʤʘʜʘץ ʘʞʝʪ. ʉʦʜʘʥ ʢʝʡʽʥ ʦʣץ ʘʨʘʩʪʳʨʫץ ʠʷʪץײʦʣʜʘʥʫ ʢʝʨʝʢʪʽʛʽʥ ʤץ ʰʽʥװ

 ʦʩʳʤʰʘʣʘʨ ʙʽʨʜʝʥ ʝʢʽ IOS ʞᴅʥʝ Androidץ ʘʟʽʨץ ,ʳʥ ʰʝʰʽʧ ʘʣʫ ʢʝʨʝʢ. ᴄʜʝʪʪʝסʦʣʜʘʥʳʣʘʪʳʥʜʳץ

ʧʣʘʪʬʦʨʤʘʣʘʨʳʥʘ ʞʘʟʳʣʘʜʳ. ʉʝʙʝʙʽ ץʘʟʽʨʛʽ ʪʘשʜʘ ʦʩʳ ʝʢʽ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝ ʝש ʢᴇʧ 

 .ʦʣʜʘʥʳʩʪʘץ

 2. ʊʝʭʥʠʢʘʣʳץ ʪʘʧʩʳʨʤʘ 

 ʪʘʧʩʳʨʤʘ ʘʣʫ ץʨʳʥ, ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʜʝʥ ʪʝʭʥʠʢʘʣʳײʨʫʜʳ  ʙʘʩʪʘʤʘʩ ʙײץ ʦʩʳʤʰʘʥʳפ

 ʛʝשʣ ʢʝʟʝײʧʘʨʘʪ ʙʝʨʽʣʝʜʽ. ɹץʘʰʘ ʘץʳʩץ ʘסʘʞʝʪ. ɽʛʝʨ ʦʣ ʙʦʣʤʘʩʘ, ʪʘʧʩʳʨʳʩ ʙʝʨʫʰʽʛʝ ʪʦʣʪʳʨʫץ

ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʊʊ (ʪʝʭʥʠʢʘʣʳץ ʪʘʧʩʳʨʤʘ) ʥᴅʪʠʞʝʥʽש ʪʝʭʥʠʢʘʣʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ɹײʣ ʢʝʟʝשʜʝ ʤʳʥʘʜʘʡ ʞײʤʳʩ ʪװʨʣʝʨʽ ʦʨʳʥʜʘʣʘʜʳ: 

-  ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʥʳש ʬʫʥʢʮʠʦʥʘʣʜʳ ʩʠʧʘʪʪʘʤʘʩʳ ʞʘʩʘʣʘʜʳ; 

-  ɼʘʤʫ ʰʘʨʪʪʘʨʳ ʘʥʳץʪʘʣʘʜʳ ʞᴅʥʝ ʢʝʣʽʩʽʣʝʜʽ; 

-  ;ʣʛʽʩʽ ʞʘʩʘʣʘʜʳװ שʳʥʜʘʨ ʝʩʝʧʪʝʣʽʧ, ʝʩʝʧ ʘʡʳʨʳʩʫ ʧʨʦʮʝʜʫʨʘʩʳʥʳסʰʳ ץʘʨʞʳʣʳפ 

-  ʊʘʧʩʳʨʳʩ ʙʝʨʫʰʽʤʝʥ ʢʝʣʽʩʽʤ ʞʘʩʘʣʘʜʳ. 

3. ʇʨʦʪʦʪʠʧʪʝʫ 
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 ʇʘʡʜʘʣʘʥʫʰʳʥʳש ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʤʝʥ ץʘʣʘʡ ʞײʤʳʩ ʽʩʪʝʡʪʽʥʽʥ ʪװʩʽʥʫ װʰʽʥ 

ʙʘסʜʘʨʣʘʤʘʥʳש ᴅʨʪװʨʣʽ ʵʢʨʘʥʜʘʨʳ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽש ʛʨʘʬʠʢʘʣʳץ ʢʘʨʪʘʩʳ 

ʞʘʩʘʣʘʜʳ. ɹײʣ ʢʝʟʝשʜʝ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʥʳש ʙʘʨʣʳץ ʜʝʨʣʽʢ ʬʫʥʢʮʠʦʥʘʣʜʳסʳʥ ʜʘʤʳʪʫ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. UI (User Interface- ʧʘʡʜʘʣʘʥʫʰʳ ʠʥʪʝʨʬʝʡʩʽ) ʞʦʙʘʣʘʫ ʢʝʟʝשʽʥʜʝ ʩʘʨʘʧʰʳʣʘʨ 

 ʣײʪʘʡʜʳ. ɹץʦʨʥʘʣʘʩʫʳʥ ʘʥʳ שʡʤʝʣʝʨʜʽװʘ ʬʫʥʢʮʠʷʣʘʨ ʤʝʥ ʪסʦʣʜʘʥʫ ʧʨʠʥʮʠʧʽʥ, ᴅʨ ʵʢʨʘʥץ

ʢʝʟʝשʜʝ: 

 ;ʪʘʣʘʜʳץʳ ʧʳʩʳסʬʫʥʢʮʠʦʥʘʣʜʳ שʦʩʳʤʰʘʥʳפ ¶

 ;ʩʳʟʙʘʣʘʨʳ ʞʘʩʘʣʘʜʳ שʦʣʜʘʥʙʘʣʳ ʵʢʨʘʥʜʘʨʜʳפ ¶

¶ ɹʘסʜʘʨʣʘʤʘ ʵʢʨʘʥʜʘʨʳ ʤʝʥ ʦʣʘʨ ʘʨץʳʣʳ ᴇʪʫʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʦʡʣʘʩʪʳʨʳʣʘʜʳ; 

4. ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳש ʜʠʟʘʡʥʳ 

 ʧʘʡʜʘʣʘʥʫ ץʜʠʟʘʡʥʳ ʞʘʩʘʣʘʜʳ ʞᴅʥʝ ʙʘʨʣʳ שʵʢʨʘʥʜʘʨʳʥʳ ץʙʘʨʣʳ שʦʩʳʤʰʘʥʳפ 

ʩʮʝʥʘʨʠʡʣʝʨʽ װʰʽʥ ᴅʨ ʪװʨʣʽ ʢװʡʣʝʨ ʩʫʨʝʪʪʝʣʝʜʽ. ɼʠʟʘʡʥ ʪײʞʳʨʳʤʜʘʤʘʩʳ ʙʝʢʽʪʽʣʛʝʥʥʝʥ ʢʝʡʽʥ 

ʽʰʢʽ ʪװʡʤʝʣʝʨ ʤʝʥ ʙʝʣʛʽʰʝʣʝʨ, ʩʦʥʜʘʡ-ʘץ ʙʘʨʣʳץ ʙʘʩץʘ ʛʨʘʬʠʢʘʣʳץ ʵʣʝʤʝʥʪʪʝʨ ʙʝʡʥʝʣʝʥʝʜʽ. 

ᴄʜʝʪʪʝ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʥʳש ʜʠʟʘʡʥʳʥ ʞʘʩʘʫ ʢʝʟʽʥʜʝ, ʥʝײסʨʣʳʤ ץʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʳסשʘʡʣʳ 

ʙʦʣʫ ʢʝʨʝʢ ʝʢʝʥʜʽʛʽʥ ʝʩʢʝʨʝʜʽ 

5. ᴄʟʽʨʣʝʫ. 

 ᴄʟʽʨʣʝʫʰʽʣʝʨʛʝ ץʦʩʳʤʰʘʣʘʨʜʳש ʜʠʟʘʡʥ-ʤʘʩʢʘʣʘʨʳ ʙʝʨʽʣʝʜʽ ʞᴅʥʝ ʦʣʘʨ ʞʘʩʘʡ ʙʘʩʪʘʡʜʳ. 

ɹʘסʜʘʨʣʘʤʘʣʘʫʰʳʣʘʨ ʩʪʘʪʠʢʘʣʳץ ʩʫʨʝʪʪʽ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞײʤʳʩ ʤʦʜʝʣʽʥʝ ʪװʨʣʝʥʜʽʨʝʜʽ. 

ɹʘסʜʘʨʣʘʤʘʥʳש ʙʽʨʽʥʰʽ ʥײʩץʘʩʳ ʰʳסʘʨʳʣʘʜʳ. 

6. ʊʝʢʩʝʨʫ. 

 ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ ץʘʪʘש ʪʝʩʪʽʣʝʫʜʝʥ ᴇʪʝʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʨʣʳץ ץʘʪʝʣʝʨ ʢᴇʨʩʝʪʽʣʛʝʥ ʞᴅʥʝ 

ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʩʠʧʘʪʪʘʣסʘʥ ʪʝʢʩʝʨʫ ʢʝʩʪʝʩʽ ʞʘʩʘʣʘʜʳ. פʦʩʳʤʰʘʥʳ ʞʦʙʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʥʘץʪʳ 

ʞײʤʳʩ ʢʝʟʽʥʜʝ ʞʽʙʝʨʽʣʝʪʽʥ ʙʘʨʣʳץ ץʘʪʝʣʽʢʪʝʨʜʽ ʘʣʜʳʥ-ʘʣʘ ʙʦʣʞʘʫ ʤװʤʢʽʥ ʝʤʝʩ. ɹײʣ ʢʝʟʝשʜʝ 

 ʪʘʣʘʜʳ. ʉʦʜʘʥ ʢʝʡʽʥץʪʽʟʽʤʽ ʞʘʩʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ ʞʦʶ ʰʘʨʪʪʘʨʳ ʘʥʳ שʘʪʝʣʝʨʽ, ʢʝʤʰʽʣʽʢʪʝʨʽʥʽץ

ʪװʟʝʪʽʣʛʝʥ ץʘʪʝʣʝʨʽ ʙʘʨ ʞᴅʥʝ ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ᴇʟʛʝʨʛʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳ ץʦʩʳʤʰʘʩʳ 

ʰʳסʘʨʳʣʘʜʳ, ʦʣ ʩʳʥʘץʪʘʥ ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥ ʢʝʩʪʝʣʝʨʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. 

 ʘʡʪʘ ʪʝʢʩʝʨʫפ .7

ɹʘסʜʘʨʣʘʤʘ ʩʳʥʘײץ ץʨʳʣסʳʣʘʨʳʥʘ ʦʨʥʘʪʳʣʘʜʳ ʞᴅʥʝ Google Play ʥʝʤʝʩʝ AppStore 

ʜװʢʝʥʽʥʝʥ ʞװʢʪʝʣʛʝʥʜʝʡ ʞײʤʳʩ ʽʩʪʝʡʜʽ. ɹʘסʜʘʨʣʘʤʘ ʨʝʩʤʠ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʢʘʪʘʣʦʛʳʥʜʘ 

ʧʘʡʜʘ ʙʦʣʤʘʩ ʙײʨʳʥ, ʙʘסʜʘʨʣʘʤʘʥʳ ʦʨʥʘʪʫ ʞᴅʥʝ ץʦʣʜʘʥʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש  

 שʜʝ ᴇʥʽʤʥʽשʪʘʥ, ʦʩʳ ʢʝʟʝץʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʫ ʢʝʨʝʢ. ʉʦʥʜʳסʘʪʝʣʽʢʪʝʨʛʝ ʪʘʧ ʙʦʣʤʘʡʪʳʥʜʳץ

ʣʦʛʠʢʘʩʳ ʪʘסʳ ʙʽʨ ʨʝʪ ʪʝʢʩʝʨʽʣʝʜʽ, ʦʥʳש ʩʝʨʚʝʨʣʽʢ ʞʘסʳ, ץʦʩʳʤʰʘʩʳ ᴅʨʪװʨʣʽ ʞʘסʜʘʡʣʘʨʜʘ ʞᴅʥʝ 

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ᴅʨʪװʨʣʽ ʥײʩץʘʣʘʨʳʥʜʘ ʪʝʢʩʝʨʽʣʝʜʽ. 

8. ɹʨʝʥʜ ʠʢʦʥʢʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ 

ɹʘסʜʘʨʣʘʤʘ ʠʢʦʥʢʘʩʳ ʢʝʟ-ʢʝʣʛʝʥ ʟʘʤʘʥʘʫʠ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʥʳש çʙʝʪ-ʙʝʡʥʝʩʽè ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʥʳש ʙʝʣʛʽʰʝʩʽ - ʪᴅʫʝʣʩʽʟ ʛʨʘʬʠʢʘʣʳץ ʵʣʝʤʝʥʪ. ɹײʣ ʵʣʝʤʝʥʪʪʽש 

ʞʘʩʘʣʫʳ - ʙײʣ ʢʝʩʢʽʥʜʽ ʙʽʨʥʝʰʝ ʤᴇʣʰʝʨʜʝ ʢᴇʨʩʝʪʝʪʽʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʥʳ ᴅʨ ʪװʨʣʽ ʤʦʜʝʣʴʜʝʨʜʝ 

ʩʳʥʘʧ ʢᴇʨʝʪʽʥ ʢᴇʧ ʩʘʪʳʣʳ ʧʨʦʮʝʜʫʨʘ. ɹʝʣʛʽʰʝʥʽ ʤʘײץʣʜʘסʘʥʥʘʥ ʢʝʡʽʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ ʽʩʢʝ 

 .ʦʩʳʣʘʜʳץ

9. ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʥʳ App Store ʞᴅʥʝ Play Market-ʢʝ ʦʨʥʘʣʘʩʪʳʨʫ. 

 ʘ ʞʽʙʝʨʽʣʝʜʽ. ᴄʨʙʽʨסʦʩʳʤʰʘ AppStore ʞᴅʥʝ / ʥʝʤʝʩʝ Google.Play ʩʘʡʪʳʥʘ ʞʘʨʠʷʣʘʫפ

  .ʦʩʳʤʰʘʥʳ ʞʘʨʠʷʣʘʫ ʘʣʜʳʥʜʘ Google ʞᴅʥʝ Apple ʢʦʤʘʥʜʘʩʳʤʝʥ ʪʝʢʩʝʨʽʣʝʜʽץ

Google ʤʳʥʘʜʘʡ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳש ʜʠʟʘʡʥ ץʘסʠʜʘʣʘʨʳʥ ײʩʳʥʜʳ: 

1. ʉʽʟʜʽץ שʦʩʳʤʰʘשʳʟʜʳש ʤᴅʥʽʥ ʙʽʨʽʥʰʽ ʩʝʢʫʥʜʪʘʥ ʙʘʩʪʘʧ ʢᴇʨʩʝʪʽשʽʟ 

2. ɹʘסʜʘʨʣʘʤʘ ʤᴅʟʽʨʽ ץʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʳסשʘʡʣʳ ʙʦʣʫʳ ʢʝʨʝʢ. 

3. ʇʘʡʜʘʣʘʥʫʰʳʜʘ ᴅʨץʘʰʘʥ ʘʣʜʳסשʳ ʙʝʪʢʝ ᴇʪʫ ʤװʤʢʽʥʜʽʛʽ ʙʦʣʫʳ ʢʝʨʝʢ 

4. ɹʘסʜʘʨʣʘʤʘʜʘʥ ʙʨʘʫʟʝʨʛʝ ʘʫʳʩʫʜʳ ʳסשʘʡʣʳ ʝʪʽשʽʟ 

5. ɯʟʜʝʫ ʞʦʣʘסʳ ʢᴇʨʽʥʫʽ ʢʝʨʝʢ 

6. ʉװʟʛʽ ʞᴅʥʝ ʩײʨʳʧʪʘʫ ʬʫʥʢʮʠʷʩʳʥ ץʦʣʜʘʥʳשʳʟ 

7. ɸʣʜʳסשʳ ʽʟʜʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʤʝʥ ᴇʪʢʝʥ ʩʘʪʳʧ ʘʣʫʣʘʨ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʢᴇʨʩʝʪʫ 

8. ʇʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʙʽʨʥʝʰʝ ʪᴇʣʝʤ ʦʧʮʠʷʣʘʨʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽשʽʟ 

9. ʊʽʨʢʝʫʜʽ ʩײʨʘʤʘʩ ʙײʨʳʥ ʪʽʨʢʝʣʫʜʽש ʞʦʣʳʥ ʢᴇʨʩʝʪʽשʽʟ 
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10. (sign in) ʞᴅʥʝ (sign up)ʬʫʥʢʮʠʷʣʘʨʳʥ ʘʞʳʨʘʪʳשʳʟ 

11. ɾװʡʝʥʽש ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʩʳʥ ʞʝשʽʣʜʝʪʽשʽʟ 

12. ʓסשʘʡʣʳ ʞᴅʥʝ ץʘʨʘʧʘʡʳʤ ʬʦʨʤʘʣʘʨʜʳ ʞʘʩʘשʳʟ 

13. ʇʝʨʥʝʪʘץʪʘ ʪװʨʽ ʝʥʛʽʟʫ ʪװʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʫʽ ʢʝʨʝʢ. 

 .ʨʫʽ ʢʝʨʝʢװᴅʨ ᴅʨʝʢʝʪʽ ʚʠʟʫʘʣʜʳ ʞʘʫʘʧʧʝʥ ʙʽʨʛʝ ʞ שʦʩʳʤʰʘʥʳפ .14

15. ʇʘʡʜʘʣʘʥʫʰʳסʘ ʩʫʨʝʪʪʽ ᴇʟʽ ץʘʣʘסʘʥʳʥʰʘ װʣʢʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʽשʽʟ. 

ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʥʳ ʞʦʙʘʣʘʫ ʵʪʘʧʪʘʨʳ: 

1. ʄʘʨʢʝʪʠʥʛ 

2. ɸʨʭʠʪʝʢʪʫʨʘ, ײץʨʳʣʳʤ ʞᴅʥʝ ʠʥʪʝʨʬʝʡʩʪʝʨ 

3. ʊʝʭʥʦʣʦʛʠʷ 

ɹʽʟ Android, iOS, Windows Phone װʰʽʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳ ʞʘʩʘʡʤʳʟ. Android OS ʙʘʨ 

 ʦʩʳʤʰʘʣʘʨʜʳ ʞʘʩʘʫ ʙʝʜʝʣʜʽ. ʇʣʘʪʬʦʨʤʘץ ʰʽʥװ ʦʩʳʤʰʘʣʘʨ ʞʘʩʘʫ ʘʨʟʘʥ. IOSץ ʘסʳʣʘʨסʨʳʣײץ

ᴅʨץʘʰʘʥ ʙʽʨ ץʘʜʘʤ ʘʣʜʘ, ʪײʨʘץʪʳ ʞʘשʘʨʪʫʣʘʨ, ʞʝʪʽʣʜʽʨʫʣʝʨ ʙʘʨ, ʩʘʧʘסʘ ʞʦסʘʨʳ ʪʘʣʘʧʪʘʨ 

 .ʦʡʳʣʘʜʳץ

ɽʢʽ ʪʘʥʳʤʘʣ ʧʣʘʪʬʦʨʤʘʥʳ ʧʘʡʜʘʣʘʥʫ ʙʠʟʥʝʩ װʰʽʥ ʪʠʽʤʜʽ. פʘʨʞʳʣʳץ ʰʳסʳʥʜʘʨʜʳ 

ʦשʪʘʡʣʘʥʜʳʨʫ װʰʽʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ײץʨʘʩʪʳʨʫʜʳ ײʩʳʥʘʤʳʥ. 
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ɺʀɿʋɸʃʀɿɸʎʀʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ʇʈʆʎɽʉʉɸ ʇʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʖ 

ʉʈɽɼʉʊɺɸʄʀ ʀʅʌʆɻʈɸʌʀʂʀ 

 

ɸ.ɸ. ɹʝʢʝʞʘʥʦʚʘ, ʜʦʢʪʘʨʘʥʪ 3 ʢʫʨʩʘ, ʩʧʝʮʠʘʣʴʥʦʩʪʠ 6D011100-ʀʥʬʦʨʤʘʪʠʢʘ 

ʂʘʟʅʇʋ ʠʤʝʥʠ ɸʙʘʷ, ʛ.ɸʣʤʘʪʳ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʙʫʯʝʥʠʷʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʂʘʢ 

ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴʠʥʬʦʛʨʘʬʠʢʫ, ʢʦʪʦʨʘʷ, 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ. ɺʳʜʝʣʷʶʪʩʷ ʠ ʦʧʠʩʳʚʘʶʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʛʨʘʬʠʢʠ ʥʘ ʫʨʦʢʝ ʠʥʬʦʨʤʘʪʠʢʠ ʧʨʠ ʦʙʲʷʩʥʝʥʠʡ 

ʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʠʥʬʦʛʨʘʬʠʢʘ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʦʤʫ ʂʘʟʘʭʩʪʘʥʫ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ 

ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʫ ʥʘʩʝʣʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʥʘʚʳʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʴʟʦʚʘʪʴʩʷ ʝʝ ʧʣʦʜʘʤʠ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʝ ʚʥʝʜʨʝʥʠʶ ʜʠʩʮʠʧʣʠʥ 

ʬʦʨʤʠʨʫʶʱʠʭ ʦʙʱʠʝ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʨʘʙʦʪʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʝ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʦʙʫʯʝʥʠʶ 

ʦʙʱʠʤ ʦʩʥʦʚʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʨʦʙʦʪʦʪʝʭʥʠʢʠ[ʮʠʬʨʦʚʦʡ ʢʘʟ]. ʉ ʧʝʨʝʭʦʜʦʤ ʢ 

ʮʠʬʨʦʚʦʤʫ ʂʘʟʘʭʩʪʘʥʫ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʙʳʩʪʨʦʤʝʥʷʶʱʠʤʠʩʷ ʙʦʣʴʰʠʤʠ 

ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʪ.ʜ. ɺʩʝ ʵʪʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

https://habr.com/ru/post/467609/
http://wnfx.ru/
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ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʳʜʚʠʛʘʶʪ ʚʩʝ ʙʦʣʴʰʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʦʜʛʦʪʦʚʢʠ 

ʚr ʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʰʢʦʣʝ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʧʦʩʪʦʷʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʙʳʩʪʨʦʤʝʥʷʶʱʠʭʩʷ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʩʬʝʨʳ [1]. ʆʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʦʤʦʛʘʝʪ ʨʝʰʠʪʴ ʩʣʦʞʥʫʶ 

ʟʘʜʘʯʫ ʨʘʟʚʠʪʠʷ ʤʳʰʣʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʦʧʝʨʠʨʦʚʘʥʠʷ ʬʦʨʤʘʣʴʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʠ 

ʦʙʲʝʢʪʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʉʦʛʣʘʩʥʦ ʪʠʧʦʚʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ 

"ʀʥʬʦʨʤʘʪʠʢʘ" ʦʜʥʦʡ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʜʘʥʥʦʤʫ ʢʫʨʩʫ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʫʤʝʥʠʷ ʨʝʰʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʜʘʯʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ, 

ʘʙʩʪʨʘʢʮʠʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ;ʨʘʟʚʠʪʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʣʦʛʠʯʝʩʢʦʛʦ, 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ, ʘ ʪʘʢʞʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʦʙʦʙʱʝʥʠʶ ʠ ʘʥʘʣʦʛʠʠ, ʨʘʟʣʦʞʝʥʠʶ ʟʘʜʘʯʠ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʠ ʚʳʜʝʣʝʥʠʶ ʦʙʱʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʥʘʭʦʞʜʝʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ [2]. ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʣʦʞʠʪʩʷ ʥʘ ʧʣʝʯʠ ʚʳʧʫʩʢʥʠʢʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʫʟʘ ï 

ʰʢʦʣʴʥʦʛʦ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ.  

ɺ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʰʢʦʣʘʭ ʙʘʟʦʚʳʡ ʢʫʨʩ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʟʫʯʘʝʪʩʷ ʧʦ 

ʧʨʠʥʮʠʧʫ ʩʧʠʨʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ 

ʣʝʪ, ʘ ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʜʦʣʞʝʥʠʝ ʢʫʨʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʣʠʥʠʷ çɺʳʯʠʩʣʠʪʝʣʴʥʦʝ 

ʤʳʰʣʝʥʠʝè ʚ ʧʨʦʬʠʣʴʥʦʡ ʰʢʦʣʝ (10-11 ʢʣʘʩʩ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʳʙʦʨʫ. ɺ ʧʨʦʬʠʣʴʥʦʡ ʰʢʦʣʝ 

ʦʙʫʯʘʶʱʠʝʩʷ ʚʳʙʨʘʚʰʠʝ ʝʩʪʝʩʪʚʝʥʥʦʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʨʦʜʦʣʞʘʶʪ ʙʦʣʝʝ 

ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʪʠʧʦʚʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʧʨʝʜʤʝʪʫ 

çʀʥʬʦʨʤʘʪʠʢʘè ʜʣʷ 5-9 ʢʣʘʩʩʦʚ ʫʨʦʚʥʷ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʦʙʥʦʚʣʝʥʥʦʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʚʢʣʶʯʘʝʪ 4 ʨʘʟʜʝʣʘ: çʂʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳè, çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳè, 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʳʰʣʝʥʠʝè ʠ çɿʜʦʨʦʚʴʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴè. ʈʘʟʜʝʣ çʂʦʤʧʴʶʪʝʨʥʦʝ ʤʳʰʣʝʥʠʝè ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʜʨʘʟʜʝʣʦʚ: çʄʦʜʝʣʠʨʦʚʘʥʠʝè, çɸʣʛʦʨʠʪʤʳè, 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè [2]. 

ʆʩʦʙʝʥʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʥʠʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʙʫʯʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ 

ʚʦʩʧʨʠʷʪʠʷ ʷʟʳʢʘ, ʪʘʢ ʞʝ ʪʨʫʜʥʦʩʪʠ ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʥʘ ʵʪʘʧʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʥʘ ʵʪʘʧʝ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ, ʪʘʢ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʠʥʪʘʢʩʠʩʘ ʠ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʦ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ, ʪʦ 

ʯʪʦ ʫʯʘʱʠʝʩʷ ʥʝ ʛʦʪʦʚʳʚʦʩʧʨʠʥʠʤʘʪʴ ʤʘʪʝʨʠʘʣ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʘʙʩʪʨʘʢʮʠʠ ʠ 

ʣʦʛʠʢʠ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʧʦʥʷʪʠʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ 

ʥʘʛʣʷʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʤʘʪʝʨʠʘʣʳ ʠ ʩʨʝʜʩʪʚʘ ʥʘʛʣʷʜʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘʢʪʠʚʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʝʥʠʢʘ ʠ ʧʦʚʳʰʝʥʠʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʫʯʘʱʠʝʩʷ ʣʝʛʢʦ ʚʦʩʧʨʠʥʠʤʘʣʠ ʧʦʥʷʪʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ 

ʚʠʟʫʘʣʠʟʘʮʠʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ ʚʠʟʫʘʣʠʟʘʮʠʷ - ʵʪʦʣʠʥʠʠ, ʜʠʘʛʨʘʤʤʳ, ʛʨʘʬʠʢʠ, ʘʥʠʤʘʮʠʠ ʠ ʜʨʫʛʠʝ 

ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʣʣʶʩʪʨʠʨʫʶʪ ʪʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʩʣʦʞʥʦ ʦʧʠʩʘʪʴ ʦʙʳʯʥʳʤ 

ʷʟʳʢʦʤ [3]. ɺʠʟʫʘʣʠʟʘʮʠʷ ð ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʨʠʪʝʣʴʥʦʛʦ ʥʘʛʣʷʜʥʦʛʦ ʠʣʠ ʤʳʩʣʝʥʥʦʛʦ 

ʦʙʨʘʟʘ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʥʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ 

ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʘʡʤʣʘʡʥ, ʠʥʪʝʣʣʝʢʪ-ʢʘʨʪʘ, ʩʢʨʘʡʙʠʥʛ, ʠʥʬʦʛʨʘʬʠʢʘ ʠ ʪ.ʧ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʥʬʦʛʨʘʬʠʢʘ. 

ʀʥʬʦʛʨʘʬʠʢʘ (ʦʪ ʣʘʪ. Informatio ð ʦʩʚʝʜʦʤʣʝʥʠʝ, ʨʘʟʲʷʩʥʝʥʠʝ, ʠʟʣʦʞʝʥʠʝ; ʠ ʜʨ.-ʛʨʝʯ. 

ʫʨʘʩʨʧʩʦʩ; ð ʧʠʩʴʤʝʥʥʳʡ, ʦʪ ʫʨʩʢʨʩʦ ð ʧʠʰʫ) ð ʵʪʦ ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʦʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦ ʠ ʯʝʪʢʦ ʧʨʝʧʦʜʥʦʩʠʪʴ 

ʩʣʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʜʥʘ ʠʟ ʬʦʨʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʜʠʟʘʡʥʘ [4]. 



43 

 

ʀʥʬʦʛʨʘʬʠʢʘ ï ʵʪʦ ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʚʦʡʩʪʚʘ 

ʦʙʲʝʢʪʘ, ʧʨʝʜʤʝʪʘ, ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ʧʝʨʝʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʚʠʟʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʀʥʬʦʛʨʘʬʠʢʘ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ [5] 

-ʠʥʬʦʛʨʘʬʠʢʘʧʦʟʚʦʣʷʝʪ ʤʦʪʠʚʠʨʦʚʘʪʴʦʙʫʯʘʶʱʠʭʩʷ ʢ ʠʟʫʯʝʥʠʶʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʠ; 

- ʠʥʬʦʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʚʦʨʘʯʠʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʠʭ ʚ 

ʠʥʪʝʨʝʩʥʦʤ ʠ ʢʦʤʧʘʢʪʥʦʤ ʚʠʜʝ;  

- ʠʥʬʦʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʩʫʙʲʝʢʪʘ ʠ ʦʙʲʝʢʪʘ, ʧʨʝʜʤʝʪʦʚ ʠ 

ʬʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

- ʠʥʬʦʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʨʝʰʘʪʴ ʩʧʦʨʥʳʝ 

ʚʦʧʨʦʩʳ, ʦʙʨʠʩʦʚʳʚʘʪʴ ʵʪʘʧʳ ʠ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ; 

- ʠʥʬʦʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʢʨʘʩʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ;  

- ʠʥʬʦʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʦʤ; 

- ʠʥʬʦʛʨʘʬʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʀʥʬʦʛʨʘʬʠʢʫʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʜʘʯʠ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʥʘ ʟʘʥʷʪʠʷʭ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʠʩʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʦ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʥʝʣʴʟʷ ʫʚʣʝʢʘʪʴʩʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʨʘʩʩʝʷʪʴ ʚʥʠʤʘʥʠʝ ʫʯʘʱʠʭʩʷ ʠ ʧʦʤʝʰʘʪʴ 

ʚʦʩʧʨʠʷʪʠʶ ʠʥʬʦʨʤʘʮʠʠ.  

ʇʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʬʦʛʨʘʬʠʢʠ. 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʦʡʠʥʬʦʛʨʘʬʠʢʠ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʥʬʦʛʨʘʬʠʢʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʦʙʲʷʩʥʝʥʠʠ ʥʦʚʦʡ ʪʝʤʳ ʠʣʠ ʚʤʝʩʪʝ ʩ ʫʯʘʱʠʤʠʩʷʤʦʞʥʦ ʩʜʝʣʘʪʴ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʧʦʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʩʜʝʣʘʪʴ ʦʙʦʙʱʝʥʠʝ ʠ ʧʦʩʪʘʥʦʚʢʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʪʝʤʳ çʋʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨè ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʬʦʛʨʘʬʠʢʫ ʥʘ ʪʝʤʫ çɺʝʪʚʣʝʥʠʝ ʥʘ Pythonè (ʈʠʩ.1). ʀʟʥʘʯʘʣʴʥʦ ʤʦʞʥʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʥʷʪʠʶ ʚʝʪʚʣʝʥʠʝ, ʦʙʩʫʜʠʪʴ ʩʠʥʪʘʢʩʠʩ ʦʧʝʨʘʪʦʨʘ ʚʝʪʚʣʝʥʠʷ, ʨʘʟʦʙʨʘʪʴ ʦʧʝʨʘʮʠʠ ʦʪʥʦʰʝʥʠʠ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʟʘʧʠʩʠ ʫʩʣʦʚʠʡ, ʩʜʝʣʘʪʴ ʨʘʟʙʦʨ ʟʘʧʠʩʠ ʘʣʛʦʨʠʪʤʘ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʨʘ, 

ʥʘʧʠʩʘʪʴ  ʧʨʦʛʨʘʤʤʫ ʥʘ ʷʟʳʢʝ Python. ʊʘʢ ʞʝ ʤʦʞʥʦ ʜʘʪʴ ʟʘʜʘʥʠʝ ʥʘ ʘʥʘʣʠʟ ʠʥʬʦʛʨʘʬʠʢʠ, 

ʧʦʜʛʦʪʦʚʠʪʴ ʚʦʧʨʦʩʳ ʧʦ ʪʝʤʝ ʠ ʜʘʣʝʝ ʠʩʧʦʣʴʟʫʷ ʧʨʠʝʤ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʚʝʨʥʦ 

ï ʥʝʚʝʨʥʦ ʫʯʝʥʠʢʠ ʘʥʘʣʠʟʠʨʫʶʪ ʠʥʬʦʛʨʘʬʠʢʫ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʪʤʝʯʘʶʪ ʚʝʨʥʳʝ ʠ ʥʝʚʝʨʥʳʝ 

ʫʪʚʝʨʞʜʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ - 1. ʀʥʬʦʛʨʘʬʠʢʘ ʥʘ ʪʝʤʫ çɺʝʪʚʣʝʥʠʝ ʥʘ Pythonè 

 

ʂʘʢ ʤʳ ʛʦʚʦʨʠʣʠ ʨʘʥʝʝ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʥʘ ʵʪʘʧʝ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʬʦʛʨʘʬʠʢʘ ʙʫʜʝʪ ʭʦʨʦʰʠʤ ʨʝʰʝʥʠʝʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ. ʉ 

ʧʦʤʦʱʴʶ ʠʥʬʦʛʨʘʬʠʢʠʤʦʞʥʦ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʪʴ ʵʪʘʧʳ ʠ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

2. ʉʦʟʜʘʥʠʝ ʠʥʬʦʛʨʘʬʠʢʠ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. 
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ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʤʦʞʥʦ ʩʦʚʤʝʩʪʥʦ ʩ ʫʯʘʱʠʤʠʩʷ ʩʦʟʜʘʪʴ ʠʥʬʦʛʨʘʬʠʢʫ. ʆʧʨʝʜʝʣʠʪʴ ʮʝʣʴ 

ʩʦʟʜʘʥʠʷ ʠʥʬʦʛʨʘʬʠʢʠ, ʩʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣ, ʩʜʝʣʘʪʴ ʘʥʘʣʠʟ ʠ ʦʙʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʘ, ʩʢʦʤʧʦʥʦʚʘʪʴ 

ʤʘʪʝʨʠʘʣ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ. ʊʘʢ ʞʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʠʝ ʠʥʬʦʛʨʘʬʠʢʠ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. 

 

 
 

ɺʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʠʥʬʦʛʨʘʬʠʢʠ ʥʘ 

ʟʘʥʷʪʠʷʭ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘʫʯʠʪ ʫʯʘʱʠʭʩʷ ʜʝʣʘʪʴ ʘʥʘʣʠʟ, ʢʨʠʪʠʯʝʩʢʠʡ ʤʳʩʣʠʪʴ, ʠʟʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʚʳʜʝʣʷʪʴ ʛʣʘʚʥʦʝ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʴʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ 

ʧʦʥʷʪʠʷʤʠ. 
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ʆפʓʊʋɼɸנʓ ʂʆʄʇʔʖʊɽʈʃɯʂ ʆʁʓʅɼɸʈ ɾᴄʅɽ ʆʃɸʈɼʓ ɼɸʄʓʊʋ 

ʊɽʍʅʆʃʆɻʀʗʉʓ 

 

ᴄ. ɹʠʞʘʥʦʚʘ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ  

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ϧ.Ϲ. ɽʩʝʥʪʘʝʚ 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨʜʳ ײץʨʘʩʪʳʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʄʘץʘʣʘʥʳש ʙʘʩʳʥʜʘ ʞʘʣʧʳ ʘץʧʘʨʘʪʪʘʨ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ץʳʩץʘʰʘ ʰʦʣʫ ʙʝʨʽʣʝʜʽ, ʪʝʭʥʠʢʘʣʳץ 

ʙᴇʣʽʤʜʝʨʽ ʩʠʧʘʪʪʘʣʘʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨʜʳ ʞʘʩʘʫʜʘסʳ ʦשʪʘʡʣʳ ʙʘסʜʘʨʣʘʤʘʣʘʨ 

ʢᴇʨʩʝʪʽʣʝʜʽ. 

ɸʥʥʦʪʘʮʠʷ. ɸʙʩʪʨʘʢʪʽʣʽ ʤʘץʘʣʘʜʘ ᴅʨ ʪװʨʣʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨ ץʘʨʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ 

ᴅʨ ʩʳʥʳʧ ʦʡʳʥʜʘʨʳʥʳש ʤʳʩʘʣʜʘʨʳ ײʩʳʥʳʣʘʜʳ. ʆʡʳʥʜʘʨʜʳ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʥʝʛʽʟʛʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʠʧʘʪʪʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨסʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʝʜʽ. 

ʂʽʣʪʽʢ ʩᴇʟʜʝʨ: ʢʦʤʧʴʶʪʝʨʣʽʢ ʨʝʩʫʨʩʪʘʨ, ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʨʝʜʘʢʪʦʨʣʘʨ, ʦʡʳʥʜʘʨ, 

ʙʘסʜʘʨʣʘʤʘʣʘʨ. 

 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש (ɸʊ) ץʘʨץʳʥʜʳ ʜʘʤʫʳʥʳש ᴅʩʝʨʽʥʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫ 

ʢʝשʽʥʝʥ ʪʘʥʳʤʘʣ ʙʦʣʘ ʪװʩʫʜʝ. ʆץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ʢʫʨʩʪʘʨʳ ʤʝʥ ʞװʡʝʣʝʨʽ 

ᴅʟʽʨʣʝʥʽʧ, ʪʘʙʳʩʪʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. נʘʣʳʤʜʘʨ ʦץʫ ʧʨʦʮʝʩiʥiש ʩʘʧʘʩʳʥ ʝʜᴅʫiʨ ʘʨʪʪʳʨʫ ʞᴅʥʝ 

ʞʘʥʜʘʥʜʳʨʫ װʰiʥ ʞʘשʘ, ʞʘץʩʳ ᴅʜiʩʪʝʨʜi װʥʝʤi ᴅʟiʨʣʝʡʜi ʞᴅʥʝ ײʩʳʥʘʜʳ.  

ʂʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨ 20 סʘʩʳʨʜʳש ʝʢʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣʜʳ. ɹʦʣʘʰʘץʪʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙײʣ ʩʘʣʘʩʳ װʥʝʤʽ ʜʘʤʫ װʩʪʽʥʜʝ ʙʦʣʘʜʳ, ץʘʟʽʨʛʽ ʫʘץʳʪʪʳש ᴇʟʽʥʜʝ 

ʜʝʨʙʝʩ ʩʘʣʘסʘ ʘʡʥʘʣʜʳ. ɹʘʩʪʘʧץʳʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨ ʪײʞʳʨʳʤʜʘʤʘʥʳש ʢʣʘʩʩʠʢʘʣʳץ 

ʤʘסʳʥʘʩʳʥʜʘ ץʘʨʘʩʪʳʨʳʣʜʳ: ʦʡʳʥ çʦʡʳʥ-ʩʘʫʳץ, ʜʝʤʘʣʳʩ װʰʽʥ ץʳʟʤʝʪ ʝʪʝʪʽʥ ʢᴅʩʽʧè (ʉ.ʀ. 

ʆʞʝʛʦʚ ʙʦʡʳʥʰʘ). ʄײʥʜʘʡ ʦʡʳʥʜʘʨʜʳש ʨʝʞʠʤʽ ץʘʟʽʨ ʠʥʪʝʨʥʝʪʪʝ ץʦʣʞʝʪʽʤʜʽ. ʊʝʢ ʢʝʡʽʥʽʨʝʢ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨʜʳ ʦץʳʪʫ װʰʽʥ ץʦʣʜʘʥʘ ʙʘʩʪʘʜʳ.  

ʂʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨʜʳש ʘʣʫʘʥ ʪװʨʽʥ ʰʘʨʣʘʫ װʰʽʥ ʦʣʘʨʜʳ ʞʽʢʪʝʫ ʦʨʳʥʜʳ. ʆʡʳʥʜʘʨʜʳ 

ᴅʨ ʪװʨʣʽ ʞʦʣʜʘʨʤʝʥ ʩʘʥʘʪʪʘʫסʘ ʙʦʣʘʜʳ: ʦʡʳʥ ᴇʪʝʪʽʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʞʘʩʳʥʘ, ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʝʪʽʥ ʘʣʘשʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʪ.ʙ 

ʐʳʪʳʨʤʘʥ ʦʡʳʥʜʘʨ ᴅʜʝʪʪʝ ʙʝʣʛʽʣʽ ʙʽʨ ʥʳʩʘʥʜʳ ʪʘʙʫ װʰʽʥ ʙʽʨ ʘʫʤʘץץʘ (ץʘʣʘסʘ, ʝʣʛʝ) 

ʙʘʨʘʪʳʥ ʩʶʞʝʪ ʞᴅʥʝ ʙʽʨʥʝʰʝ ʢʝʡʽʧʢʝʨ (ʤʳʩʘʣʳ, ץʘʟʳʥʘ, ʘʨʪʝʬʘʢʪ ʞᴅʥʝ ʪ.ʙ.) ʙʘʨ. ʆʡʳʥ ʘʣסʘ 

 ʨʣʽ ʜʠʘʣʦʛʪʘʨʜʳ, ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫʜʽװʰʽʥ ʪװ ʘ ʞʝʪʫץʩʘʪץʘʥ ʤʘסʦʡʳʣץ

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ

ɾײʤʙʘץʪʘʨ. ɹײʣ ʦʡʳʥʜʘʨסʘ ץʠʩʳʥʜʳ ײץʨʫʣʘʨ, ʪʠʽʩʪʽʣʝʨʜʽ ʪʘʙʫ ʞᴅʥʝ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ 

ʞʘʪʘʜʳ. ʊʝʪʨʠʩ, ʉʫʜʦʢʫ, ɹʝʟʝʨ 2 ʩʠʷץʪʳ ʦʡʳʥʜʘʨ ʦʩʳ ʩʳʥʳʧʪʘ. ɹײʣ ʩʘʥʘʪʪʘסʳ ʦץʫ-ʞʘʪʪʳסʫ 

ʦʡʳʥʜʘʨʳ ʥʝʛʽʟʽʥʝʥ ʞʘʩ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ, ʤʳʩʘʣʳ, çʊʝשʽʟ ʪװʙʽè (www.moskids.ru) ʦʡʳʥʳ. 

ʉʪʨʘʪʝʛʠʷʣʳץ  ʞᴅʥʝ ʩʠʤʫʣʷʮʠʷסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦʡʳʥʜʘʨ. ʆʡʳʥʜʘʨʜʳש ʙײʣ ʢʣʘʩʳ 

ʢᴇʙʽʥʝʩʝ ʝʢʽʛʝ ʙᴇʣʽʥʝʜʽ. ױʩʳʥʳʣסʘʥ ʞʽʢʪʝʣʽʤʜʝʨʜʝ ʙʽʨʽʢʪʽʨʽʣʝʜʽ, ʩʝʙʝʙʽ ʦʣʘʨ ʧʘʡʜʘʣʘʥʫʰʳʜʘʥ 

ʙʽʨʜʝʡ ᴅʨʝʢʝʪ ʞʘʩʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʆʩʳ ʩʳʥʳʧʪʘסʳ ʦʡʳʥʜʘʨ ʩʪʨʘʪʝʛʠʷʣʳץ ʞʦʩʧʘʨʣʘʫʜʳ, 

ʨʝʩʫʨʩʪʘʨʜʳ ʙʘʩץʘʨʫʜʳ ʞᴅʥʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫʜʳ ʢᴇʟʜʝʡʜʽ. ɹײʣ ʪʘʧʪʳש ʤʳʩʘʣʳ ð Hex empires, 

 ʘסʨʫʜʳ ʢᴇʟʜʝʡʪʽʥ ʦʡʳʥ. ʂʝʡʙʽʨ ʦʡʳʥʜʘʨʜʘ ʧʘʡʜʘʣʘʥʫʰʳײץ ʪʳ ᴅʩʢʝʨץʜʘʤʫʳʥ ʞᴅʥʝ ʤʳ שʘʣʘʥʳץ

ʜʘ ʦʡʳʥ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ᴇʟʛʝʨʪʫʛʝ ʨץײʩʘʪ ʝʪʽʣʝʜʽ. 

ʂᴇʧʦʡʳʥʰʳ ʦʡʳʥʜʘʨ (ʞʘʧʧʘʡ ʢᴇʧ ʦʡʳʥʰʳʦʡʳʥʜʘʨʳ) ʦʡʳʥʰʳʣʘʨ ʙʽʨ-ʙʽʨʽʤʝʥ 

ʙʘʡʣʘʥʳʩʘ ʘʣʘʜʳ, ʩᴇʡʣʝʩʝʜʽ, ʩʘʫʜʘ-ʩʘʪʪʳץ, ʪ.ʙ. ʄײʥʜʘʡ ʦʡʳʥʜʘʨ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʝ ʞʠʽ 

ʧʘʡʜʘ ʙʦʣʘʜʳ, ʤʳʩʘʣʳ, ʧʦʨʪʘʣʜʘ www.draugiem.lv ʦʩʳʥʜʘʡ ʙʽʨʥʝʰʝ ʦʡʳʥʜʘʨ ʙʘʨ. ʆʩʳ 

ʩʳʥʳʧʪʘסʳ ʦʡʳʥʜʘʨʜʳש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ï ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥ ʞװʨʛʽʟʫ. ʆʣ ʙʘʩץʘ ʦʡʳʥʰʳʣʘʨʤʝʥ 

ʞʘʨʳʩ ʥʝʤʝʩʝ ʜʝʨʙʝʩ ʩʘʧʘʨ ʙʦʣʫʳ ʤװʤʢʽʥ. ʆʡʳʥʜʘʨʜʘסʳ ʞʦʣ ʧʝʨʩʧʝʢʪʠʚʘʜʘ ʢᴇʨʩʝʪʽʣʝʜʽ: 

ʦʡʳʥʰʳ ʥʝʤʝʩʝ װʰʽʥʰʽ ʘʜʘʤ ץʘʣʘʡ ʢᴇʨʝʜʽ (ʤʳʩʘʣʳ, ʞʦסʘʨʳʜʘʥ ʢᴇʨʽʥʽʩ). 

 .ʨʣʽ ʩʦʣʠʩʪʝʨ, ʪ.ʙװʩʪʝʣ ʞᴅʥʝ ʢʘʨʪʘ ʦʡʳʥʜʘʨʳ - ʜʦʡʙʳ, ʰʘʭʤʘʪ, ʜʦʤʠʥʦ, ʧʦʢʝʨ, ᴅʨ ʪת

ʩʠʷץʪʳ ʥʘץʪʳ ʦʡʳʥʜʘʨʜʳש ʵʣʝʢʪʨʦʥʜʳץ ʥײʩץʘʣʘʨʳ. ʆץʫ ʦʡʳʥʜʘʨʳʥʳש ʞʽʢʪʝʣʫʽ ð ʙʽʨʥʝʰʝ 
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ʜʝשʛʝʡʜʽ ץʘʤʪʠʪʳʥ ʘסʘʰ ʪᴅʨʽʟʜʽ ײץʨʳʣʳʤ:  

1-ʜʝשʛʝʡ ï ʦץʫʰʳ ʞʘʩʳ (ʤʳʩʘʣʳ, 5-6 ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨ, 7-ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ, 2-ʢʫʨʩ 

ʪʳשʜʘʫʰʳʣʘʨʳ); 

2-ʜʝשʛʝʡ ï ʦʡʳʥʜʳ ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʦץʫ ʧᴅʥʽ;   

3-ʜʝשʛʝʡ ï ʦץʫ ʧᴅʥʽʥʽש ʢʫʨʩʳ;  

4-ʜʝשʛʝʡ ï 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ ʞʽʢʪʝʫ. 

ɹײʣ ʪᴅʩʽʣ ʦץʫ ʧᴅʥʽʥ ʟʝʨʪʪʝʫʛʝ ץʘʞʝʪʪʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʳ ʪʝʟ ʪʘʙʘʜʳ. ʆʡʳʥʜʳ ʪʘשʜʘʫ 

ʢʝʟʽʥʜʝ ʢᴇʙʽʥʝʩʝ ʤʘשʳʟʜʳ ʦʨʳʥ ʘʣʘʜʳ ʞᴅʥʝ ʦʥʳ ᴅʟʽʨʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, 

ʩʝʙʝʙʽ ʦʣʘʨ ʙʝʣʛʽʣʽ ʙʽʨ ʧʨʦʛʨʘʤʤʘ ʤʝʥ ʪʝʭʥʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʳ ʜʘʤʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨʜʳ ʜʘʤʳʪʫ 

 ,ʦʣʜʘʥʳʣʘʜʳ: Adobe Flash un ActionScript, HTML, CSS, AJAX, Javaץ ʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨװʰʽʥ ʪװ

Unity3D, Adobe (Macromedia) ʜʠʨʝʢʪʦʨʳ, C, PHP, ASP.NET ʞᴅʥʝ ʪ.ʙ. Flash ʞᴅʥʝ Java ʝש 

ʪʘʥʳʤʘʣ, ʩʝʙʝʙʽ ʦʩʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʦʡʳʥʜʘʨ ʤʝʥ 

ʘʥʠʤʘʮʠʷʥʳ ʦשʘʡ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʀʥʪʝʨʘʢʪʠʚʪʽ ʢʦʥʪʝʥʪ ʧʝʥ ʤʫʣʴʪʠʤʝʜʠʷʥʳ ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ 

Adobe Flash ð 2D ʚʝʢʪʦʨʣʳץ ʛʨʘʬʠʢʘ ʤʝʥ ʘʥʠʤʘʮʠʷʣʘʨʜʳ ʞʘʩʘʫסʘ, ʛʨʘʬʠʢʘʣʳץ ʩʫʨʝʪʪʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʜʳʙʳʩ ʧʝʥ ʙʝʡʥʝʥʽ ץʦʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʨʥʝʰʝ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʘʨ 

 ʜʘʨʣʘʤʘʣʘʨʳ Adobe Flash Professional, Adobeסʨʝʜʘʢʪʦʨ. Flash ʙʘ ץʛʨʘʬʠʢʘʣʳ ץʫʘʪʪʳ ʚʝʢʪʦʨʣʳץ

Flash Builder, Adobe Flex SDK, FlashDevelop ʞᴅʥʝ ActionScript ʞᴅʥʝ Flash Player ʩʠʷץʪʳ 

ᴇʥʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫʛʝ ʘʨʥʘʣסʘʥ. 2011 ʞʳʣʳ ʰʳסʘʨʳʣסʘʥ Flash Player 11-ʜʽש ʝש ʞʘשʘ ʥײʩץʘʩʳ 3D 

ʛʨʘʬʠʢʘʩʳʥ ץʦʣʜʘʡʜʳ, ʙײʣ Flash ץʦʩʳʤʰʘʣʘʨʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʘʜʳ. 

ᴆʢʽʥʽʰʢʝ ʦʨʘʡ, ʙײʣ ʥײʩץʘʥʳ ʜʘʤʳʪʫ ײץʨʘʣʜʘʨʳ ᴅʣʽ ץʦʣ ʞʝʪʽʤʩʽʟ. פʘʟʽʨʛʽ ʢʝʟʜʝ Flash 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ᴅʜʝʪʪʝ Flash Player 10 ʞᴅʥʝ Adobe Flash Professional CS5.5 ʢᴇʤʝʛʽʤʝʥ ʞʘʩʘʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨʜʳ ײץʨʫʜʳש ʝװ שʟʜʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʙʽʨʞʘץʪʳ ʘʪʘʫסʘ 

ʙʦʣʤʘʡʜʳ ï ʦʥʳ ʥʘץʪʳ ʪʘʧʩʳʨʤʘסʘ ʞᴅʥʝ ץʦʣʜʘ ʙʘʨ ʨʝʩʫʨʩʪʘʨʜʳש ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪʘשʜʘʫ 

 ʦʣʘʡʣʳʩʳץ שʰʽʥ ʝװ ʘʤʪʠʪʳʥ ʦʡʳʥʜʘʨʜʳ ʜʘʤʳʪʫץ ʘʞʝʪ. ʂᴇʧʪʝʛʝʥ ʞʳʣʞʳʤʘʣʳ ʥʳʩʘʥʜʘʨʜʳץ

ʌʣʵʰ. ɽʛʝʨ ʙʘסʜʘʨʣʘʤʘ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ʙʦʣʩʘ, HTML, CSS ʞᴅʥʝ AJAX-ʪʳ 

ʧʘʡʜʘʣʘʥסʘʥ ʜײʨʳʩ, ʩʝʙʝʙʽ ʢᴇʧʪʝʛʝʥ ץʦʩʳʣʘʪʳʥ ʤʦʜʫʣʴʜʝʨ ץʦʣʜʘʥʳʣʤʘʡʜʳ. ɸʨʥʘʡʳ 

ʘʧʧʘʨʘʪʪʳץ ʪʘʣʘʧʪʘʨʳ ʙʘʨ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʢᴇʧ ʪװʩʪʽ ʛʨʘʬʠʢʘʣʳץ ʩʫʨʝʪʪʝʨʜʽ, java, Silverligt 

ʥʝʤʝʩʝ Shockwave ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʘʨ ʦʡʳʥʜʘʨʜʳ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʦʣʘʨ ʞʘץʩʳ ᴇʥʽʤʜʽʣʽʢʪʽ 

 ʘסʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʜʽʢʪʝʥ ʧʘʡʜʘʣʳ. ɹʽʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 3D-ʦʡʳʥʜʘʨʜʳ ʜʘʤʳʪʫʜʘ ʧʘʡʜʘʣʘʥʫץ

ʙʦʣʘʜʳ. ʆץʫʰʳʣʘʨʜʳ ʦץʳʪʫ ʢʝʟʽʥʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨ ᴅʩʽʨʝʩʝ ʧʘʡʜʘʣʳ. ʉʦʥʜʳץʪʘʥ ʦʡʳʥ 

ʞʘסʜʘʡʣʘʨʳʥ ʞʘʩʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ ᴇʟ ʙʝʪʽʥʰʝ ʜʝ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ץʦʩʫ 

 ʰʽʥ ʜʝ ʨʝʜʘʢʪʦʨ ᴅʟʽʨʣʝʥʜʽ. Flash, PHP, XML ʞᴅʥʝ MyS'L ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʦʡʳʥʜʘʨʜʳ ʦʨʳʥʜʘʫװ

 .ʦʣʜʘʥʳʣʜʳץ ʰʽʥװ ʪʘʤʘʥʳ ᴅʟʽʨʣʝʫץʞʘʩʘ ץʜʘʨʣʘʤʘʣʳסʰʽʥ ʨʝʜʘʢʪʦʨ ʤʝʥ ʙʘװ

ʉʦʥʜʘʡ ʘץ, ʦʥʣʘʡʥ ʪᴅʩʽʣʜʝ ʞװʟʝʛʝ ʘʩʘʪʳʥ ñMit App Inventorò ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʝʨʝʢʰʝ 

ʪʦץʪʘʣʳʧ ᴇʪʫʛʝ ʙʦʣʘʜʳ. ɾʘʣʧʳ ʙʘסʜʘʨʣʘʤʘʥʳ ʢʝʟ-ʢʝʣʛʝʥ ץʦʣʜʘʥʫʰʳ ʧʘʜʘʣʘʥʘ ʘʣʘʜʳ. ᴄʟʽʨʛʝ 

ʪʽʨʢʝʫ ʪʝʢ Google-ʜʳש ʨץײʩʘʪʳʤʝʥ סʘʥʘ ץʦʣʞʝʪʽʤʜʽ. ɹʘסʜʘʨʣʘʤʘ ᴇʥʝʨʪʘʧץʳʰʳ ʩʽʟʜʽ ʞʘʟʫ 

ʢʦʜʳʥʘʥ ʙʦʩʘʪʘʜʳ, ʦʥʳש ʦʨʥʳʥʘ ʙʣʦʢ-ʩײʣʙʘʥʳש ʙʽʨ ʪװʨʽ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. App Inventor 

ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʩʪʘʥʜʘʨʪʪʳ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʙʽʨʽʢʪʽʨʫ ʘʨץʳʣʳ ײץʨʳʣʘʜʳ. 

ʂʦʤʧʦʥʝʥʪʪʝʨ ð ʨʝʮʝʧʪʫʨʘʜʘסʳ ʠʥʛʨʝʜʠʝʥʪʪʝʨ ʩʠʷץʪʳ ʘʥʜʨʦʠʜ ʙʘסʜʘʨʣʘʤʘʩʳʥ ᴅʟʽʨʣʝʫʜʽש 

ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʽ. ʂʝʡʙʽʨ ʢʦʤʧʦʥʝʥʪʪʝʨ ᴇʪʝ ץʘʨʘʧʘʡʳʤ, ʤʳʩʘʣʳ, ʞʘʧʩʳʨʤʘ, ʦʣ ʞʘʡ סʘʥʘ ʵʢʨʘʥʜʘ 

ʤᴅʪʽʥʜʽ ʢᴇʨʩʝʪʝʜʽ ʥʝʤʝʩʝ ʪװʡʤʝʰʽʢʪʽ ʽʩʢʝ ʘʩʳʨʘʪʳʥ ʪװʡʤʝʰʽʢ. ɹʘʩץʘ ʢʦʤʧʦʥʝʥʪʪʝʨ ʢװʨʜʝʣʽʨʝʢ: 

ʢʝʥʝ, ʦʥʜʘ ʩʫʨʝʪʪʝʨʜʽ ʥʝʤʝʩʝ ʘʥʠʤʘʮʠʷʣʘʨʜʳ ʦʨʥʘʣʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ; Wii-ʜʝʥ ʢʦʥʪʨʦʣʣʝʨ 

ʨʝʪʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʘʢʩʝʣʝʨʦʤʝʪʨ (ץʦʟסʘʣʳʩ) ʜʘʪʯʠʛʽ, ʪʝʣʝʬʦʥʜʳ ʩʽʣʢʽʛʝʥ ʥʝʤʝʩʝ ʙײʨסʘʥ 

ʢʝʟʜʝ ʘʥʳץʪʘʡʜʳ; ʭʘʙʘʨʣʘʨʜʳ ʞʽʙʝʨʝʪʽʥ, ʙʝʡʥʝʣʝʨʜʽ ʦʡʥʘʪʘʪʳʥ, ʩʘʡʪʪʘʨʜʘʥ ʜʝʨʝʢʪʝʨʜʽ ʘʣʘʪʳʥ 

ʞᴅʥʝ ʪ.ʙ. ʢʦʤʧʦʥʝʥʪʪʝʨ. ײפʨʘʩʪʳʨʫʰʳ ʪʝʨʝʟʝʩʽʥʝ ץʘʨʘסʘʥ ʢʝʟʜʝ ʦʥʳש ʙʽʨʥʝʰʝ ʙʘסʳʪʪʘʥ 

ʞʘʩʘʣסʘʥʳʥ ʢᴇʨʝʩʽʟ (1ʩʫʨʝʪ): ʦʨʪʘʣʳץʪʘ ץʘʨʘʫʰʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʘץ ʘʡʤʘץ ʦʨʥʘʣʘʩץʘʥ. ɹײʣ ʞʝʨʜʝ 

ʢʦʤʧʦʥʝʥʪʪʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʢʝʨʝʢ. ɹײʣ ʘʫʤʘץ ʙʘסʜʘʨʣʘʤʘשʳʟʜʳש ʪʝʣʝʬʦʥʳשʳʟסʘ ץʘʣʘʡ 

ʢᴇʨʽʥʝʪʽʥʽʥ ʘʡץʳʥʜʘʡʜʳ. ʉʦʣ ʞʘץʪʘ ʧʘʣʠʪʨʘ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. ʇʘʣʠʪʨʘ ʙᴇʣʽʤʜʝʨʛʝ 

ʙᴇʣʽʥʝʜʽ. פʘʨʘʧ ʰʳסʫ ײץʨʘʣʳʥʳש ʦש ʞʘסʳʥʜʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʢʦʤʧʦʥʝʥʪʪʝʨ ʪʽʟʽʤʽ ʦʨʥʘʣʘʩץʘʥ 

. ʂʦʤʧʦʥʝʥʪʪʝʨʘʩʪʳʥʜʘ ʤʫʣʴʪʠʤʝʜʠʘ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣ ʧʘʡʜʘʣʘʥʳʣסʘʥ ʩʫʨʝʪʪʝʨ ʤʝʥ ʜʳʙʳʩʪʳ 

ʢᴇʨʩʝʪʝʜʽ. ʆסשʘ ץʘʨʘʡ - ײפʨʘʤʜʘʩ ʧʘʨʘʤʝʪʨʣʝʨʽ: ʪװʩʽ, ʤᴅʪʽʥ ᴇʣʰʝʤʽ, ץʘʨʽʧ ʞᴅʥʝ ʪ.ʙ. 
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ʉʫʨʝʪ - 1. ñMit App Inventorò ʙʘסʜʘʨʣʘʤʘʥʳש ʞʘʣʧʳ ʢᴇʨʽʥʽʩʽ 

 

ʈʝʜʘʢʪʦʨ ʦʡʳʥ ᴅʟʽʨʣʝʫʰʽʛʝ ʢʝʣʝʩʽ ʤװʤʢʽʥʜʽʢʪʝʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ: ʞʘשʘʨʪʫסʘ ʙʦʣʘʪʳʥ 

 ʜʘʫשʩʽʥ ʪʘװʪ שʦʩʫ; ʦʡʳʥʥʳץ ʘʥ ʬʘʡʣ ʛʘʣʝʨʝʷʩʳʥʘʥ ʦʡʳʥ ʧʽʰʽʤʜʝʨʽʥ ʦʡʳʥ ʧʽʰʽʤʽʥʝסʩʳʥʳʣײ

ʞᴅʥʝ ᴇʟʛʝʨʪʫ (ʬʦʥ, ʩʳʟʳץʪʘʨ, ʤᴅʪʽʥ, ʩʫʨʝʪʪʝʨ ʞᴅʥʝ ʪ.ʙ.); ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ᴅʨ ʪװʨʣʽ 

ʦʧʝʨʘʮʠʷʣʘʨ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʦʨʥʘʣʘʩʪʳʨʫ ʜʳש ʢᴇʣʝʤʽ ʤʝʥ ʦʨʥʳʥ ᴇʟʛʝʨʪʫ, ʤᴅʪʽʥʜʽ ʨʝʜʘʢʮʠʷʣʘʫ, 

ʵʣʝʤʝʥʪʪʽש ʘʪʨʠʙʫʪʪʘʨʳʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʙʘʩץʘʣʘʨ.ʄʳʥʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ: ʩʫʨʝʪ, 

ʘʥʠʤʘʮʠʷ ʞᴅʥʝ ʬʘʡʣ ʞʠʳʥʪʳסʳʥʘʥ ʪʘשʜʘʣסʘʥ ʜʳʙʳʩ ʬʘʡʣʳ ʦʡʳʥ ʵʣʝʤʝʥʪʪʝʨʽ ʨʝʪʽʥʜʝ; ʆʡʥʘʪʫ 

ᴇʨʽʩʽʥʝ ʪʝʨʽʣʛʝʥ ʥʝʤʝʩʝ ʢᴇʰʽʨʽʣʛʝʥ ʤᴅʪʽʥ ᴅʨ ʪװʨʣʽ ʩʳʟʳץʪʘʨ ʤʝʥ ʬʠʛʫʨʘʣʘʨ (ʪʽʢʪᴇʨʪʙײʨʳʰ, 

ʰʝשʙʝʨ, ʰʘʨʰʳ, ʪ.ʙ.); ʆץʫʰʳʥʳש ʞʘʫʘʙʳ ʝʥʛʽʟʽʣʫʽ ʤװʤʢʽʥ ʢʽʨʽʩ ᴇʨʽʩʽ. ʞʳʣʞʳʪʫ ʵʣʝʤʝʥʪʽ (ʩʫʨʝʪ 

ʥʝʤʝʩʝ ʤᴅʪʽʥ) ʞᴅʥʝ ʝʛʝʨ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʙʽʣʽʤ ʘʣʫʰʳסʘ ʟʘʪʪʘʨʜʳ ʞʳʣʞʳʪʫ ץʘʞʝʪ ʙʦʣʩʘ 

(ʤʳʩʘʣʳ, ʩʘʪʳʧ ʘʣʫ װʰʽʥ ʘץʳ ʪᴇʣʝʫ ʥʝʤʝʩʝ ʞʝʤʽʩʪʽ ʩʝʙʝʪʢʝ ץʦʶ); ʋʘץʳʪʪʳ ʢᴇʨʩʝʪʫ װʰʽʥ ᴅʨ 

ʪװʨʣʽ ʢᴇʨʽʥʝʪʽʥ ʩʘסʘʪʪʘʨ ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘסʳ ʞᴅʥʝ ʪװʨʜʝʛʽ ʙʘʪʳʨʤʘʣʘʨ (ʢʝʣʝʩʽ ʨʘʤʘסʘ ᴇʪʫ, 

ʦʨʳʥʜʘʣסʘʥ ᴅʨʝʢʝʪʪʝʨʜʽ ʪʝʢʩʝʨʫ, ʜʳʙʳʩʪʳ ʘʞʳʨʘʪʫ ʞᴅʥʝ ץʦʩʫ ʞᴅʥʝ ʪ.ʙ.) ʞᴅʥʝ ʪ.ʙ. ɾʘʣʧʳ 23 

ʦʡʳʥ ʵʣʝʤʝʥʪʽ ʙʘʨ. ʕʣʝʤʝʥʪʪʝʨʜʽש ʘʪʨʠʙʫʪʪʘʨʳʥ ʦʨʥʘʪʫסʘ ʙʦʣʘʜʳ, ʤʳʩʘʣʳ, ʪװʡʤʝʰʽʢ ʪʽש 

ʙʘʩʳʣʫʳ ʢʝʨʝʢ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʫ װʰʽʥ. ʊʘשʜʘʣסʘʥ ʞᴅʥʝ ʤװʤʢʽʥ ᴇʟʛʝʨʪʽʣʛʝʥ ʵʣʝʤʝʥʪʪʝʨ 

ʨʝʜʘʢʪʦʨʜʳש ʦʡʳʥ ʘʣʘשʳʥʜʘ ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ. ɾʘʪʪʳסʫ ʙʘʨʳʩʳʥʜʘ ʞʘʩʘʣסʘʥ ʞʘץʪʘʫʣʘʨ ʦʡʳʥ 

ʩʮʝʥʘʨʠʡʽʥʝ ʩᴅʡʢʝʩ ʙʝʣʛʽʣʽ ʙʽʨ ʨʝʪʪʽʣʽʢʧʝʥ ʢᴇʨʩʝʪʽʣʝʜʽ, ʦʣ ʦץʫʰʳʥʳש ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʜײʨʳʩʪʳסʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʪʽʣʫʽ ʤװʤʢʽʥ. ʆʡʳʥʜʳ ʨʝʜʘʢʪʦʨʜʘʥ ʰʳץʧʘʡ-ʘץ ʩʘץʪʘʫסʘ ʞᴅʥʝ ʩʳʥʘʫסʘ ʙʦʣʘʜʳ. 

 ʪʘʨ, ʩᴇʟʜʝʨʽ ʙʘʨץʤʙʘײʢᴇʤʝʛʽʤʝʥ ʞ שʰʽʥ ʨʝʜʘʢʪʦʨʜʳװ ʳʪʪʘ, ʦʡʳʥʜʘʨʜʳ ʜʘʤʳʪʫץʘʟʽʨʛʽ ʫʘפ

ʦʡʳʥʜʘʨ ʞᴅʥʝ ʰʳʪʳʨʤʘʥ ʦץʠסʘʣʘʨʤʝʥ ʦʡʳʥʜʘʨ ʩʠʷץʪʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

ʈʝʜʘʢʪʦʨʜʳש ʢᴇʤʝʛʽʤʝʥ ץʘʣסʘʥ ʦʡʳʥʜʘʨʜʳ ʪʦʣʳץ ʢᴇʣʝʤʜʝ ʞװʟʝʛʝ ʘʩʳʨʫ ʤװʤʢʽʥ ʝʤʝʩ.  

 ʳʥʜʳ ʜʘʤʳʧץʘʨץ ʘʩʳʥʜʘץʜʘʨʣʘʤʘʣʘʨ ʘʨסʨʣʽ ʙʘװʘʟʽʨʛʽ ʢʝʟʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨ ᴅʨ ʪפ

ʢʝʣʝ ʞʘʪʳʨ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨʜʳ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʪװʨʣʽ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

 ʡʝʜʝ ʽʩʢʝ ʘʩʘʪʳʥ Mit App Inventorװʳʤʘʣʜʘʨʳ java, ʬʣʝʰ ʞᴅʥʝ ʦʥʣʘʡʥ ʞשʪʘ שʦʣʜʘʥʳʣʘʜʳ. ɽץ

ʙʘסʜʘʨʣʘʤʘʩʳ. ʌʣʵʰ-ʪʝʭʥʦʣʦʛʠʷʥʳ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʙʦʡʳʥʰʘ ʙʘʨʣʳץ ʜʝʨʣʽʢ ʦʡʳʥʜʘʨʜʳ 

ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʜʝʛʝʥʤʝʥ ʙʘʩץʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʞʳʣʜʘʤʜʳסʳʥ ʞʦסʘʣʪʘʜʳ. ñMit 

App Inventorò ʙʘסʜʘʨʣʘʤʘʩʳ- ʝʰץʘʥʜʘʡ ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ץʘʞʝʪ ʝʪʧʝʡʜʽ. ɹײʣ 

ʙʘסʜʘʨʣʘʤʘʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʙʘʨʳʩʳʥʜʘ ʙʣʦʢ ʞᴅʥʝ ʙʘʩʪʳ ʪʝʨʝʟʝ ʬʫʥʢʮʠʷʣʘʨʳʥ ʙʽʣʫ ʢʝʨʝʢ.  

ʆʡʥrʜʘʨʜʳ ʞʘʩʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʞʝʪʽ ʪʝʭʥʦʣʦʛʠʷʜʘ ץʦʣʜʘ ʙʘʨ ʨʝʩʫʨʩʪʘʨʤʝʥ ʞײʤʳʩ 

ʞʘʩʘʡ ʙʽʣʫ  ʢʝʨʝʢʪʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ʆʡʳʥ ʨʝʜʘʢʪʦʨʳ ʤʝʥ ʠʥʪʝʨʥʝʪ-ץʦʩʳʤʰʘʜʘʥ ʪײʨʘʪʳʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʅʦʨʚʝʛʠʷ ץʘʣʘʩʳ ʦץʫʰʳʣʘʨסʘ ʘʨʥʘʧ ᴇʟ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʦʡʳʥʜʘʨʜʳש ʞʠʳʥʪʳסʳʥ  ײץʨʜʳ. 
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ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ɾ.ɹ. ɹʘʟʘʝʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʘʜʘ  ʞʝʢʝ ʪײʣסʘʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ,ץʘʙʽʣʝʪʽʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ  ʥʘץʪʳ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץץʘ  ʞʘʥʘʩʘʪʳʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ 

 ʢᴇʤʝʛʽʤʝʥ ᴅʨʝʢʝʪ(,ʚʠʨʪʫʘʣʜʳ ʢᴇʟʽʣʜʽʨʽʢ) שʳʣʘʨʜʳסʨʳʣײץ ʨʣʽװʣ ʦʨʪʘʜʘ ᴅʨʪײʘʥ.ɸʜʘʤ ʙסʩʳʥʳʣײ

ʞʘʩʘʡ ʘʣʘʜʳ.ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʘʨʥʘʡʳ ʘץʧʘʨʘʪʪʳץ ʦʨʪʘ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ,ʦʥʜʘ 

ʙʘʨʣʳץ ʥʳʩʘʥʜʘʨ װʰ ᴇʣʰʝʤʜʝ ײʩʳʥʳʣסʘʥ,ʢʝש ʘʥʠʤʘʮʠʷ,ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʩʫʨʝʪʪʝʨʜʽ ᴇʟʛʝʨʪʫ 

ʞᴅʥʝ ᴅʩʝʨ ʝʪʫ ʪᴅʞʽʨʠʙʝʩʽ ʙʘʨ.ɹײʣ ʞʘסʜʘʡʜʘ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʳ ʦץʳʪʫ ײץʨʘʣʳ ʤʝʥ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ᴅʜʽʩʽ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʫ ʥʝʛʽʟʜʝʣʛʝʥ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʫʯʘʶʱʠʝ 

ʧʨʦʛʨʘʤʤʳ,ʩʦʟʜʘʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ,ʧʨʦʩʣʝʞʝʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʤʳʰʣʝʥʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʝ ʣʠʯʥʦʩʪʠ.ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ,ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʨʝʭ 

ʠʟʤʝʨʝʥʠʷʭ,ʧʨʠʩʫʪʩʪʚʫʝʪ ʰʠʨʦʢʘʷ ʘʥʠʤʘʮʠʷ,ʠʟʤʝʥʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʨʝʞʠʤʝ  ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠ ʧʝʨʝʞʠʚʘʥʠʝ ʵʬʬʝʢʪʘ ʧʨʠʩʫʪʩʚʠʷ.ʇʨʠ ʵʪʦʤ ʦʙʦʩʥʦʚʘʥʦ ʪʦʣʢʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʢʘʢ ʤʝʪʦʜʘ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ,ץʦʣʜʘʥʳʣʫʳ,ʙʽʣʽʤ ʙʝʨʫʜʝʛʽʚʠʨʪʫʘʣʜʳ 

ʰʳʥʘʡʳʣʳץ. 

 

ɺʠʨʪʫʘʣʜʳ ʐʳʥʘʡʳʣʳץ- ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʞʘʩʘʣסʘʥ ʞʘʩʘʥʜʳ ᴅʣʝʤ. 

ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʘʡʳʨʤʘʰʳʣʳסʳ ʙײʣ ʘʜʘʤʥʳש ʩʝʟʽʤʽʥʝ ᴅʩʝʨ ʝʪʫʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʜʳʙʳʩʪʳץ, ʢᴇʟʛʝ ʢᴇʨʥʝʢʪʽ, ʪʘʢʪʠʣʴʜʽ ʞᴅʥʝ ʪ.ʙ. ʘץʧʘʨʘʪ ʪװʨʣʝʨʽʥ 

ʙʝʡʥʝʣʝʡʪʽʥ ʞᴅʥʝ ץʦʣʜʘʥʫʰʳʥʳש ʢᴇʣʝʤʜʽ ʚʠʨʪʫʘʣʜʳ ʢʝשʽʩʪʽʢʢʝ ʝʥʫʽʥ, ʨʝʘʣʜʳ ʫʘץʳʪʪʘ ʙײʣ 

ʢʝשʽʩʪʽʢʪʽש ʥʳʩʘʥʜʘʨʳʥʘ ץʘʪʳʩʪʳ ץʦʣʜʘʥʫʰʳʥʳש ʞʳʣʞʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʡʪʳʥ 

ʤʫʣʴʪʠʤʝʜʠʘʣʳײץ ץʨʘʣʜʘʨ.ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʙײʣ ʦʨʪʘʥʳש ʦʙʲʝʢʪʽʣʝʨʽ ʪʝʢ ʞʦסʘʨʳ ʩʘʧʘʣʳ װʰ 

ᴇʣʰʝʤʜʽ ʩʫʨʝʪʪʝʨ (ʢᴇʨʽʥʽʩʪʝʨ) סʘʥʘ ʝʤʝʩ, ʦʣʘʨ ʥʘץʪʳ ʦʙʲʝʢʪʽʣʝʨʛʝ ץײʩʘʩ ʞᴅʥʝ ʙʘʩץʘ 

ʚʠʨʪʫʘʣʜʳʟʘʪʪʘʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʢʝʟʽʥʜʝ ʢᴇʨʽʥʝʪʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ץʘʩʠʝʪʪʝʨʛʝ ʠʝ [1]. 

ɽש ʘʣסʘʰץʳ ײץʨʳʣסʳʣʘʨ 1955 ʞʳʣʳ ʄʦʨʪʦʥ ʍʝʡʣʠʛ ʘʪʪʳ ᴇʥʝʨʪʘʧץʳʰ ᴇʟʽʥʽש 

çʪᴅʞʽʨʠʙʝ ʪʝʘʪʨʳè ʜʝʧ ʘʪʘסʘʥ ʪײʞʳʨʳʤʜʘʤʘʩʳʤʝʥ ʢʝʣʜʽ, ʦʣ ʬʠʣʴʤʜʽ ʦʡʥʘʪʘ ʘʣʘʪʳʥ, ʢʝʟ ʢʝʣʛʝʥ 

ʢᴇʨʝʨʤʝʥʥʽש ʩʝʟʽʤʽʥ ʪʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ.1962 ʞʳʣʳ ʦʣ װʣʢʝʥ ʩʪʝʨʝʦʩʢʦʧʠʷʣʳ3 ץD ʜʠʩʧʣʝʡ 

ʵʢʨʘʥʳ, ʩʪʝʨʝʦ ʩʧʠʢʝʨʣʝʨ ʤʝʥ ʭʦʰ ʠʽʩʪʽ ʜʠʬʬʫʟʦʨʜʳ ʪʘʥʳʩʪʳʨסʘʥ çʉʝʥʩʦʨʵʤʘè ʧʨʦʪʦʪʠʧʽʥ 

ʘʰʘʜʳ. פʘʨʘʤʘ-ץʘʨʩʳ ʦʪʳʨסʘʥʜʘ, ʢᴇʨʝʨʤʝʥʜʝʨ ʘʫʘ ʪʫʥʥʝʣʽʥʽש ᴅʩʝʨʽʥ ʘץʳʣʜʳ ʪװʨʜʝ ץʦʣʜʘʥʫʜʳש 

ʘʨץʘʩʳʥʜʘ ʞʝʣ ʩʦץץʘʥʳʥ ʩʝʟʽʥʝʜʽ. ʂʣʫʥʢʠʜʝʥ ʙײʨʳʥ ʠʜʝʷʩʳ ץʘʡʪʳʩ ʙʦʣʜʳ, ʩʝʙʝʙʽ ʍʵʡʣʠʛ ᴇʟʽʥʽש 

ʦʜʘʥ ᴅʨʽ ʜʘʤʫʳ װʰʽʥ ץʘʨʞʳʣʳץ ץʦʣʜʘʫ ʘʣʘ ʘʣʤʘʜʳ [2][3]. 

1982 ʞʳʣʳ ɸפʐ-ʪʘ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳײץ ץʨʳʣסʳʣʘʨʳʥ ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ ʜʘʤʳʪʫסʘ 

ʘʨʥʘʣסʘʥ ᴅʣʝʤʜʝʛʽ ʘʣסʘʰץʳ ʟʝʨʪʭʘʥʘ ײץʨʳʣʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ "ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ" ʥʝʤʝʩʝ 

ʘסʳʣʰʳʥ ʪʝʨʤʠʥʽ çvirtual realityè ʝʥʛʽʟʽʣʜʽ. 

 2012 ץʪʘʨʘʣʤʘʜʳ, ʙʽʨʘ ץʳʥʜʘ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳסʳ ʦʥʞʳʣʜʳץʘʰסʘʣ שʘʩʳʨʜʳס 21

ʞʳʣʜʘʥ ʙʘʩʪʘʧ ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳײץץʨʳʣסʳʣʘʨʳ ʦʡʳʥ-ʩʘʫʳץ ʩʘʣʘʩʳʥʜʘ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ 

ʪʘʥʳʤʘʣ ʙʦʣʘ ʙʘʩʪʘʜʳ. 2012 ʞʳʣʳ Kickstarter - ʜʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʢᴇʟʽʣʜʽʨʽʛʽ-Oculus VR 

ʽʩʢʝ ץʦʩʳʣʜʳ, ʦʥʳ ʢʝʡʽʥʥʝʥ Facebook ʩʘʪʳʧ ʘʣʜʳ. ʂᴇʟʽʣʜʽʨʽʢʢʝ ʩײʨʘʥʳʩ ʪʫʳʥʜʘסʘʥʥʘʥ ʢʝʡʽʥ 
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ʢᴇʧʪʝʛʝʥ IT-ʢʦʤʧʘʥʠʷʣʘʨ, ʩʦʥʳש ʽʰʽʥʜʝ Google, Apple, Amazon, Microsoft, Sony ʞᴅʥʝ Samsung, 

HTC, Sony ʞᴅʥʝ ʪ.ʙ. ᴇʟʜʝʨʽʥʽש ʛʘʜʞʝʪʪʝʨʽʥ ᴅʟʽʨʣʝʡ ʙʘʩʪʘʜʳ [4]. 

ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ץʦסʘʤʥʳש ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʘʜʳ. ɸʪʘʧ 

ʘʡʪץʘʥʜʘ,ʦʡʳʥ-ʩʘʫʳץ ʩʘʣʘʩʳʥʜʘ ʢʝשʽʥʝʥ ʪʘʨʘʣʜʳ: ʚʠʨʪʫʘʣʜʳ ʦʡʳʥ ʘʚʪʦʤʘʪʪʘʨʳ, 5D / 7D 

ʢʠʥʦʪʝʘʪʨʣʘʨʳ ʞᴅʥʝ ʪ.ʙ. ʙʝʡʥʝ ʦʡʳʥʜʘʨʜʘ ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ  ʵʣʝʤʝʥʪʪʝʨʽ, ʩʦʥʳש ʽʰʽʥʜʝ 

PlayStation, PlayStation Eye, Microsoft Kinect, Oculus Rift ʛʘʨʥʠʪʫʨʘʣʘʨʳ ʞᴅʥʝ HTC Vive 

 .ʦʣʜʘʥʳʣʘʜʳץ

ʊᴅʫʝʣʩʽʟ ʝʣʽʤʽʟʜʽש ʨʫʭʘʥʠ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʨʣʝʫʽ, ʙʽʣʽʤ ʙʝʨʫʜʽץ שʘʟʽʨʛʽ ʞʘשʘ 

 ᴇʟ ʢᴅʩʽʙʠ ʰʝʙʝʨʣʽʢʪʝʨʽʥ שʳʪʫʰʳʣʘʨʜʳץᴇʟʛʝʨʫʽ ʦ שʥʳʥʳײʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʟʤץʨʳʣʳʤʳ ʤʝʥ ʦײץ

ʰʳשʜʘʫʜʳ, ʞʘשʘʨʪʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ (Virtual Reality 

Technologies, VR ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ) ʦץʳʪʫ ʠʜʝʷʩʳʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ.ʆץʳʪʫʜʘ ʚʠʨʪʫʘʣʜʳ 

ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ:ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʦץʫʰʳʣʘʨ  װʰʽʥ ʪװʩʽʥʽʢʪʽ ʞᴅʥʝ 

 ʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʪʽʥסʘʙʳʣʜʘʫץ ʧʘʨʘʪʪʳץʝʤʝʩ ʪᴅʞʽʨʠʙʝ ʙʝʨʫ;ʘ ץʘ ʪʝʦʨʠʷʣʳסʫʰʳץʪʳ ʝʪʫ,ʦץʳʟʳץ

ʥᴅʨʩʝʣʝʨʜʽ ʘʟʘʡʪʫ;ʪװʩʽʥʫ ץʠʳʥ ײץʙʳʣʳʩʪʘʨ ʤʝʥ ʟʘʪʪʘʨʜʳ ʪװʩʽʥʜʽʨʫ. 

ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ  ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳץ שʦʣʜʘʥʫ ʘʷʩʳʥ ʢʝשʝʡʪʫ ץʘʞʝʪ. ɹװʛʽʥʛʽ ʪʘשʜʘ 

ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʦץʳʪʫʜʘ ʜʘ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ.ʄʳʩʘʣʳ:ɹʝʡʞʽשʜʝ 

"ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʘʢʘʜʝʤʠʷʣʳץ ץʳʟʤʝʪʢʝ ᴅʩʝʨʽ"ʘʪʪʳ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʜʽ. ɹʘʣʘʣʘʨסʘ ʙʽʨʜʝʡ 

ʧᴅʥ ʦץʳʪʳʣʜʳ, ʙʽʨʘץ ʙʽʨ ʪʦʧץʘ ʢʣʘʩʩʠʢʘʣʳץ ᴅʜʽʩ, ʘʣ ʝʢʽʥʰʽ ʪʦʧץʘɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ  

 ʘס - ʘ, ʘʣ ʝʢʽʥʰʽ ʪʦʧ 93%ס ʦʨʳʪʳʥʜʳ ʙʦʡʳʥʰʘ ʪʝʩʪ ᴇʪʢʽʟʽʣʜʽ. ɹʽʨʽʥʰʽ ʪʦʧ 73% ïפ .ʦʣʜʘʥʳʣʜʳץ

ʩᴅʪʪʽ ʙʦʣʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ  ʪʦʙʳ ʪʘץʳʨʳʧʪʳ ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʽʧ, ʘʣסʘʥ 

ʙʽʣʽʤʜʝʨʽʥʝʥ ʥᴅʪʠʞʝ ʰʳסʘʨʘ ʘʣʜʳ. 

2018 ʞʳʣʳ ʂʝʤʙʨʠʜʞʜʽש ʘʥʪʨʦʧʦʣʦʛ ʩʪʫʜʝʥʪʪʝʨʽ ʤʝʥ ʐʳסʳʩ פʳʪʘʡʜʳש ʦץʫʰʳʣʘʨʳ ɻʠʟʘ 

 ʥʜʘ ʪʝʢ ʝʢʽײʄ .ץʝ ʞʦשʘʥ ʙʝʣʛʽʣʝʨʜʽ ʟʝʨʪʪʝʜʽ. ɽʨʝʢʰʝ ʝʰʪʝסʙʦʡʳʤʝʥ ʙʦʷʣ שʘʙʽʨʜʽץ ʩʪʽʨʪʽʥʜʝʛʽװ

ʪʦʧ ᴅʣʝʤʥʽש ʤװʣʜʝʤ ʙʘʩץʘ ʙᴇʣʽʢʪʝʨʽʥʝʥ. ɹײʣ Doghead ʞʘʩʘסʘʥ rumii ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ  

ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʘʨץʘʩʳʥʜʘ ʤװʤʢʽʥ ʙʦʣʜʳ. ʆʥʜʘ ʚʠʨʪʫʘʣʜʳ ʩʳʥʳʧ ײץʨʳʣʜʳ ʞᴅʥʝ ʟʝʨʪʪʝʣʝʪʽʥ 

ʦʙʲʝʢʪʽʣʝʨʜʽװ שʰ ᴇʣʰʝʤʜʽ ʤʦʜʝʣʴʜʝʨʽ ʞװʢʪʝʣʜʽ. ʉʪʫʜʝʥʪʪʝʨ ᴇʟʜʝʨʽʥʽש ʚʠʨʪʫʘʣʜʳ ʘʚʘʪʘʨʣʘʨʳʥ 

ʥʘץʪʳ ʟʝʨʪʪʝʫ ʦʨʥʳʥʘʥ ʤʳשʜʘסʘʥ ʰʘץʳʨʳʤ ץʘʰʳץʪʳץʪʘ ʙʘʩץʘʨʘ ʘʣʜʳ. 

Google ᴅʣʝʤʜʽʢ ʢᴇʨʽʢʪʽ ʞʝʨʣʝʨʛʝ ʚʠʨʪʫʘʣʜʳ ʵʢʩʢʫʨʩʠʷʣʘʨ ʞʘʩʘʫ װʰʽʥ ʙʽʨʥʝʰʝ ʞʳʣ ʞײʤʳʩ 

ʽʩʪʝʧ ʢʝʣʝʜʽ. ʄʳʩʘʣʳ, 2019 ʞʳʣʜʳש ʩʦשʳʥʜʘ ɺʝʨʩʘʣʴ ʩʘʨʘʡʳʥʘ ʚʠʨʪʫʘʣʜʳ ʪʫʨ ʙʘʩʪʘʣʜʳ, ʦʥʳ 

ʞʘʩʘʫ װʰʽʥ 132000 ʬʦʪʦʩʫʨʝʪ ʧʘʡʜʘʣʘʥʳʣʜʳ. ʉʦʥʜʘʡ-ʘץ, ʄᴅʩʢʝʫʜʝʛʽ תʣʢʝʥ ʪʝʘʪʨסʘ, 

ʃʦʥʜʦʥʜʘסʳ ɹʫʢʠʥʛʝʤ ʩʘʨʘʡʳʥʘ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʤᴅʜʝʥʠ ʤײʨʘʣʘʨסʘ ʪʫʨʣʘʨ ʙʘʨ. ʆʣʘʨʜʳש ʩʘʥʳ 

ʞʳʣ ʩʘʡʳʥ סʘʥʘ ᴇʩʽʧ ʢʝʣʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʳ ʝʥʛʽʟʫ ʙʦʡʳʥʰʘ ʢᴇʰʙʘʩʰʳʣʘʨ ɸפʐ ʧʝʥ ɽʫʨʦʧʘ 

ʤʝʤʣʝʢʝʪʪʝʨʽ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. 2018 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʙʽʨץʘʪʘʨ ʽʨʽ ʙʽʣʽʤ ʙʝʨʫ ɺʠʨʪʫʘʣʜʳ 

ʰʳʥʘʡʳʣʳץ-ʞʦʙʘʣʘʨʳʈʝʩʝʡ ʌʝʜʝʨʘʮʠʷʩʳʥʜʘʽʩʢʝ ץʦʩʳʣʜʳ: 

ñɿʥʘʥʠʝ-2024ò 

ñʎʠʬʨʦʚʦʝ ʪʝʭʥʦʣʦʛʠʷò 

ñʉʦʚʨʝʤʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘò 

ñʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʩʢʠʡ ʌʝʜʝʨʘʮʠʡò 

ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʳʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥʜʘ ץʘʟʽʨ ᴅʨʪװʨʣʽ ʢᴇʟʜʝʨʜʝʥʪʘʙʫסʘ ʙʦʣʘʜʳ, 

ʤʳʩʘʣʳ:App Store, Google Play ʥʝʤʝʩʝ Steam ʢʘʪʘʣʦʛʪʘʨʳʥʜʘסʳ ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ 

 ʘʥ ʙʽʨʥʝʰʝסʳʪʪʘʣסʘ ʙʘסʡʨʝʥʫʛʝ ʞᴅʥʝ ʘʣʫװ ʜʳʣʘʨʜʳסʘ ʜʘשʳʟʤʝʪʪʝʨʜʝ ʞʘץ ʣײʦʩʳʤʰʘʣʘʨʳ. ɹץ

ʦʥʜʘסʘʥ ʪװʨʣʽ ץʦʩʳʤʰʘʣʘʨ ʙʘʨ. פʘʟʽʨ ʙײʣʘʨ ʪʝʛʽʥ. ץʦʣ ʞʝʪʽʤʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪʝʭʥʦʣʦʛʠʷʥʳ 

ʩʳʥʘʧ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʜʝʤʦ-ʥײʩץʘʣʘʨ ʙʘʨ. 

ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʳש ʝʨʝʢʰʝʣʽʛʽ: 

1. ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʘ ʞʘʩʘʣסʘʥ ʦץʫ ʧʨʦʛʨʘʤʤʘʣʘʨʳʦץʫʰʳʥʳש ʦʡʣʘʫʳʥʳש 

ʧʨʦʮʝʜʫʨʘʣʳץ ʞᴅʥʝ ʦʧʝʨʘʮʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ, ʰʳסʘʨʤʘʰʳʣʳץץʘ, ʥʘץʪʳ ʪʘʥʳʤʜʳץ 

ʤʦʪʠʚʘʮʠʷʥʳ, ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʞʘסʳʤʜʳ, װʡʣʝʩʽʤʜʽ 

ʧʩʠʭʠʢʘʣʳץ ʞʘסʜʘʡʣʘʨʜʳ ײץʨʫסʘ ʳʥʪʘʣʘʥʜʳʨʫʰʳ ᴅʩʝʨ ʝʪʫʜʽש ʞʦסʘʨʳ ᴅʣʝʫʝʪʽʥʝ ʠʝ. 

2. ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʘסʳ ʜʠʜʘʢʪʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʜʘʤʫ ᴅʩʝʨʽ ʪʘʥʳʤʜʳץ 

ʦʙʲʝʢʪʽʣʝʨʜʽװ שʰ ᴇʣʰʝʤʜʽ ʙʝʡʥʝʩʽʤʝʥ, ʦʙʲʝʢʪʽʣʝʨʤʝʥ (ʘʥʠʤʘʮʠʷʤʝʥ) ᴅʨʝʢʝʪʪʝʨʜʽ ʞװʟʝʛʝ 
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ʘʩʳʨʫʜʳש ʢʝש ʤװʤʢʽʥʜʽʛʽʤʝʥ, ץʘʪʳʩʫ ᴅʩʝʨʽʤʝʥ, ʞʘסʜʘʡʜʳש ʠʥʪʝʨʘʢʪʠʚʪʽʣʽʛʽʤʝʥ, ʜʝʨʝʢʩʽʟ 

ʤʦʜʝʣʴʜʝʨʜʽ ʚʠʟʫʘʣʠʟʘʮʠʷʤʝʥ ʞᴅʥʝ ʪ. ʙ. ʘʥʳץʪʘʣʘʜʳ. 

3. ɹʽʣʽʤ ʙʝʨʫʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʦץʳʪʫ ᴅʜʽʩʽ, ײץʨʘʣ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷ 

ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ. ɹײʣ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤסײʘʣʽʤʥʽש, ʦץʫʰʳʥʳש ʽʩ-ᴅʨʝʢʝʪʽʥʝ, ʙʽʣʽʤ 

ʙʝʨʫ ʤʘʟʤײʥʳʥ ᴇʟʛʝʨʪʫʛʝ, ʤʘʪʝʨʠʘʣʜʳ ײʩʳʥʫʜʳש ʞᴅʥʝ ʠʛʝʨʫʜʽש ʞʘשʘ, ʘץʧʘʨʘʪʪʳץ ᴅʜʽʩʽʥʽש 

 ʨʘʣʜʘʨ ʙʦʣʳʧײץ ץʜʠʜʘʢʪʠʢʘʣʳ ץʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳסʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, ʞʦץ ʘʣʳʧʪʘʩʫʳʥץ

ʪʘʙʳʣʘʪʳʥʜʳסʳʤʝʥ ʞᴅʥʝ ʽʩ-ᴅʨʝʢʝʪʪʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ץʘʪʘש ʘʣʛʦʨʠʪʤʽ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ 

ʝʪʝʪʽʥʜʽʛʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʳ ʦץʳʪʫʜʘ ץʦʣʜʘʥʫʜʳש ʞʘסʳʤʩʳʟ ʞʘץʪʘʨʳ ʙʘʨ ʝʢʝʥʽ ʘʥʳץ. 

ʄʳʩʘʣʳ, ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ" ʰʘʤʘʜʘʥ ʪʳʩ", ʢᴇʨʥʝʢʽ ʪװʨʜʝ ײʩʳʥʫ (ʜײʨʳʩ ײץʨʳʣʤʘסʘʥ 

ʞʘסʜʘʡʜʘ) ʜʝʨʝʢʩʽʟ סײʳʤʜʘʨʜʳש, ʩʠʤʚʦʣʜʳץ ʦʡʣʘʫʜʳש ʜʘʤʫʳʥ ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ. 

ɺʠʨʪʫʘʣʜʳ ʦץʳʪʫ ʧʨʦʛʨʘʤʤʘʣʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʦץʳʪʫʜʳ ʪʦʣʳסʳʤʝʥ ʘʣʤʘʩʪʳʨʘ 

ʘʣʤʘʡʜʳ (ᴇʡʪʢʝʥʽ ʦʣʘʨ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʝʛʽ ʥʘץʪʳ ᴅʨʝʢʝʪʪʝʨ ʤʝʥ ʦʙʲʝʢʪʽʣʝʨʛʝ ʝʣʽʢʪʝʡʜʽ), 

ʦʣʘʨʜʳ ᴅʨʪװʨʣʽ ʧᴅʥʜʝʨʜʽש ʝש ʢװʨʜʝʣʽ ʪʘץʳʨʳʧʪʘʨʳʥ ʦץʫ ʢʝʟʽʥʜʝ, ʩʦʥʜʘʡ-ʘץ ᴅʨʪװʨʣʽ ץʳʟʤʝʪ 

ʪװʨʣʝʨʽʥʜʝʛʽ ʢᴅʩʽʙʠ ʜʘסʜʳʣʘʨʜʳ װʡʨʝʪʫ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥסʘʥ ʞᴇʥ. 

 .ץʘʥ ʞʦץʘʩʘ ʙʝʣʩʝʥʜʽ ʝʥʛʽʟʽʣʽʧ ʞʘʪ ץʘʟʽʨ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʘ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳפ

ɹʽʨʽʥʰʽʜʝʥ, ʞʦסʘʨʳ ʩʘʧʘʣʳ ʞʘʙʜʳץʪʳײץ שʥʳ ᴇʪʝ ʞʦסʘʨʳ, ʩʦʥʜʳץʪʘʥ ʢʝʟ-ʢʝʣʛʝʥ ʤʝʢʪʝʧ ʥʝʤʝʩʝ 

ʙʘʩץʘ ʦץʫ ʦʨʥʳ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳײץ ץʨʳʣסʳʩʳʥ ʩʘʪʳʧ ʘʣʘ ʘʣʤʘʡʜʳ. ɽʢʽʥʰʽʜʝʥ, ʙײʣ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʪʘʙʠסʠ ʪװʨʜʝ ץʘʣʘʡ ʝʥʛʽʟʫ ʢʝʨʝʢʪʽʛʽ ʞᴅʥʝ ʦʜʘʥ ץʘʥʜʘʡ ʧʘʡʜʘ 

ʙʦʣʘʪʳʥʜʳסʳ ʙᴅʨʽʥʝ ʙʽʨʜʝʡ ʪװʩʽʥʽʢʪʽ ʝʤʝʩ. ʆʩʳ ץʠʳʥʜʳץʪʘʨʜʳש ʙʘʨʣʳסʳʥʘ ץʘʨʘʤʘʩʪʘʥ, 

ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʙᴇʣʽʛʽ ʙʦʣʘʜʳ. 

ʐʳʥʳʥʜʘ ʜʘ, ʙʽʨ ʢʝʟʜʝʨʽ ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ ʤʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʩʪʽʣʝʫ ʤʝʢʪʝʧʪʝʨ ʤʝʥ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʝ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʤʘסʘʥ, ʙʽʨʘץ ץʘʟʽʨ ʩʘʙʘץʪʘʨʜʳ ʦʩʳ ʢʦʤʧʦʥʝʥʪʪʝʨʩʽʟ 

ʝʣʝʩʪʝʪʫ ʤװʤʢʽʥ ʝʤʝʩ. 

ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʪᴅʩʽʣʽʥ 

 ʫʰʳ ʚʠʨʪʫʘʣʜʳ ʩʳʥʳʧʪʘ ʢʝʟʜʝʩʽʧ,ʙʽʣʽʤ ʘʣʘץʳʪʫʰʳ ʤʝʥ ʦץʥʠ ʦסʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ʗװʘ ʤסʦʣʜʘʥʫץ

ʘʣʘʜʳ.פʘʰʳץʪʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫ: 

 
 :ץʪʘʣʳʧ ʢʝʪʝʨ ʙʦʣʩʘץʜʘ ʢᴇʧʪʝʛʝʥ ʬʦʨʤʘʣʘʨʳ ʙʘʨ.ʊʦשʘʟʽʨʛʽ ʪʘץ שʳʪʫʜʳץʪʘʥ ʦץʪʳץʘʰʳפ

ʏʘʪ-ʩʘʙʘץʪʘʨ-ʯʘʪ-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ, ʩʠʥʭʨʦʥʜʳ ʦץʫ 

ʩʘʙʘץʪʘʨʳ.  

ɺʝʙ-ʩʘʙʘץʪʘʨ-ץʘʰʳץʪʳץʪʘʥ ᴇʪʢʽʟʽʣʝʪʽʥ ʩʘʙʘץʪʘʨ, ʢʦʥʬʝʨʝʥʮʠʷʣʘʨ, ʩʝʤʠʥʘʨʣʘʨ, ʽʩʢʝʨʣʽʢ 

ʦʡʳʥʜʘʨ, ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ, ʧʨʘʢʪʠʢʫʤʜʘʨ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ײץʨʘʣʜʘʨ.ɺʝʙ-

ʩʘʙʘץʪʘʨ װʰʽʥ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʚʝʙ-ʬʦʨʫʤʜʘʨʳ ץʦʣʜʘʥʳʣʘʜʳ, 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ʪʘץʳʨʳʧ ʥʝʤʝʩʝ ʧʨʦʙʣʝʤʘ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʬʦʨʤʘʩʳ, ʦסʘʥ 

ʪʠʽʩʪʽ ʙʘסʜʘʨʣʘʤʘ ʦʨʥʘʪʳʣסʘʥ ʩʘʡʪʪʘʨʜʳש ʙʽʨʽʥʜʝ ץʘʣʜʳʨʳʣסʘʥ ʞʘʟʙʘʣʘʨ. 

ʊʝʣʝʢʦʥʬʝʨʝʥʮʠʷ-ᴅʜʝʪʪʝ ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘʥʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʪʘʨʘʪʫ  ʥʝʛʽʟʽʥʜʝ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʆץʫ ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʷʩʳ ʙʽʣʽʤ ʙʝʨʫ ʤʽʥʜʝʪʪʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. [5] 
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ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʳ ʝʥʛʽʟʫ ʢᴇʧʪʝʛʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ʠʝ, ʘʪʘʧ 

ʘʡʪץʘʥʜʘ: 

 
ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʦץʳʪʫ ʢʝʟʽʥʜʝ ʙʝʨʝʪʽʥ ʙʘʨʣʳץ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ ץʘʨʘʤʘʩʪʘʥ, ʦʩʳ 

ʪʝʭʥʦʣʦʛʠʷʥʳש ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ ʢʝʡʙʽʨ ץʠʳʥʜʳץʪʘʨʳ ʙʘʨ : 

 
ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʙʽʣʽʤʥʽש ʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʘ ᴇʟ ʧʘʡʜʘʩʳʥ ʪʠʛʽʟʽʧ ʞʘʪץʘʥʳ 

ʙʘʨʣʳסʳʤʳʟסʘ ʙʝʣʛʽʣʽ ʞʘʡʪ.ɸʪʘʧ ʘʡʪץʘʥʜʘ,ʬʠʟʠʢʘʜʘ ʙײʣ ʪʝʭʥʦʣʦʛʠʷ ʟʘʤʘʥʘʫʠ ʟʝʨʪʭʘʥʘʣʘʨʜʘ 

ʞײʤʳʩ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣ ʪʘʨʠʭ ʧᴅʥʽʥʝʥ ʦץʫʰʳʣʘʨ ᴅʣʝʤ ʤײʨʘʞʘʡʣʘʨʳʥʳװ שʰ 

ᴇʣʰʝʤʜʽ ʵʢʩʧʦʥʘʪʪʘʨʳʤʝʥ ,ʩʦʥʜʘʡ-ʘץ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʽʣʛʝʥ ץʘʣʘʣʘʨʤʝʥ, ʙʦʣסʘʥ ʰʘʡץʘʩʪʘʨʤʝʥ 

ʥʝʤʝʩʝ ʙʘʩץʘ ʜʘ ʪʘʨʠʭʠ ʦץʠסʘʣʘʨʤʝʥ ʪʘʥʳʩʘ ʘʣʘʜʳ.  

ɻʝʦʛʨʘʬʠʷ ʧᴅʥʽʥʝʥ 360 ʛʨʘʜʫʩ ʢʘʤʝʨʘʣʘʨʜʳש ʟʘʤʘʥʘʫʠ ʜʘʤʫʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ װʰ 

ᴇʣʰʝʤʜʽ ʧʘʥʦʨʘʤʘʣʘʨ ʤʝʥ ʙʝʡʥʝʣʝʨ ʪװʩʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ, 

ʩʘʷʭʘʪʰʳʣʘʨ ʞᴅʥʝ ʞʘʡ ʪʫʨʠʩʪʝʨ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪװʩʽʨʽʧ, ʦʥʳ ʘʰʳץ ʪװʨʜʝ ʦʨʥʘʣʘʩʪʳʨʘʜʳ. ɹײʣ 

ʙʝʡʥʝ ʪʘʫʣʘʨ, ʤײʭʠʪʪʘʨ, ʨʝʡʩʪʝʨ, ʞʘʥʘʨʪʘʫʣʘʨ, ʧʦʣʶʩʪʝʨ ʪʫʨʘʣʳ. ʄײʥʜʘʡ ʤʘʪʝʨʠʘʣʜʳ ʩʘʙʘץʪʘ 

 ʘ ʜʝʛʝʥץʩʘʷʭʘʪ שʨʳʰʪʘʨʳʥ ʢᴇʨʫʛʝ ʞᴅʥʝ ʦʣʘʨʜʳײʘʣʳʩ ʙ שʘ  ʧʣʘʥʝʪʘʤʳʟʜʳסʫʰʳʣʘʨץʦʣʜʘʥʫ ʦץ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʦʣʜʘʫץ ʳʥסʫʰʳʣʳסʳʟʳץ

ɹʠʦʣʦʛʠʷʜʘ ʪʝʭʥʦʣʦʛʠʷ ʘסʟʘʣʘʨʜʳש, ʞʘʩʫʰʘʣʘʨʜʳש ʥʝʤʝʩʝ ʪʽʧʪʽ ɼʅפ ʤʦʣʝʢʫʣʘʩʳʥʳש 

ʤᴇʣʰʝʨʽʥ  ʤʘʩʰʪʘʙʪʘʫ ʤװʤʢʽʥʜʽʛʽʥ ʘʰʘʜʳ . ʀʥʪʝʨʘʢʪʠʚʪʽ ʤװʤʢʽʥʜʽʢʪʝʨ ʩʪʘʪʠʢʘʣʳץ ʩʫʨʝʪʪʽ 

ʢᴇʨʫʛʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʤʳʩʘʣʳ, ɼʅפ ʨʝʧʣʠʢʘʮʠʷ ʧʨʦʮʝʩʽʥ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʍʠʤʠʷ ʩʘʣʘʩʳʥʜʘ ץʦʩʳʤʰʘʣʘʨ ץʘʫʽʧʪʽ ʥʝʤʝʩʝ ץʳʤʙʘʪ ʪᴅʞʽʨʠʙʝʣʝʨ ʞװʨʛʽʟʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ.ɸʪʦʤʜʘʨ ʤʝʥ ʤʦʣʝʢʫʣʘʣʘʨʜʳײץ שʨʳʣʳʩʪʘʨʳʥ ʟʝʨʪʪʝʫʛʝ, ʭʠʤʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ 

ʙʘץʳʣʘʫסʘ  ʙʦʣʘʜʳ. 

ᴄʜʝʙʠʝʪ ʩʘʣʘʩʳʥʜʘ, ʤʳʩʘʣʳ, ʢᴇʨʢʝʤ ʰʳסʘʨʤʘʣʘʨʜʳש ʝש ʞʘʨץʳʥ ʩᴅʪʪʝʨʽʥ ʝʣʝʩʪʝʪʫʛʝ 

ʙʦʣʘʜʳ. ʄʘʪʝʨʠʘʣ ʤʝʥ ʦץʠסʘ װʡʣʝʩʽʤʜʽ ʦʨʥʘʣʘʩʘʜʳ.ʄʳʩʘʣʳ,ʰʳסʘʨʤʘʣʘʨʳʥ ʙʝʡʥʝ ײץʨʳʣסʳʣʘʨ 

ʘʨץʳʣʳ ʪʘʤʘʰʘʣʘʧ,ʞʘʨץʳʥ ʜʘʫʳʩʳʥ ʝʩʪʽʧ,ʙʝʡʥʝ ʙʽʨ ʘץʳʥ ʜᴅʣ ʞʘʥʳשʳʟʜʘ ʪסײʘʥʜʘʡ ʝʨʝʢʝʰʝ 

ʩʝʟʽʤʛʝ ʙᴇʣʝʥʝʩʽʟ.[6] 

ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ᴇʟ ʘʨʪʳץʰʳʣʳסʳʤʝʥ ץʘʪʘʨ ʢװʜʽʛʽʥ ʜʝ ʘʣʘ ʢʝʣʜʽ.ʗסʥʠ,ʙײʣ 

ʪʝʭʥʦʣʦʛʠʷ װʣʢʝʥ ץʘʨʘʞʘʪʪʳ ʪʘʣʘʧ ʝʪʝʜʽ,ʙʘʨʣʳסʳʥʘ ʙʽʨʜʝʡ ץʦʣʞʝʪʽʤʩʽʟ.ʆץʫʰʳʣʘʨʜʳש ʩʘʙʘץץʘ 

ʳʥʪʘʩʳʥ ʢᴇʪʝʨʝʜʽ ʜʝʧ ʪʝʭʥʦʣʦʛʠʷʥʳ װʥʝʤʽ ץʦʣʜʘʥʘ ʙʝʨʫ ʜʝ ʜײʨʳʩ ʝʤʝʩ.ʉʝʙʝʙʽ, ɺʠʨʪʫʘʣʜʳץ 
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ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ᴅʨ ʙʘʣʘʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞʘʩʘʣʳʥʙʘʡʜʳ, 

ʙʘʨʣʳסʳʥʘ ʦʨʪʘץ ʪװʨʜʝ ʙʦʣʘʜʳ.ʉʦʣ ʩʝʙʝʧʪʝʥ ʜʝʥʩʘʫʣʳץץʘ ᴅʩʽʨʝʩʝ ʢᴇʨʫ ʤװʰʝʩʽʥʝ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ. 

ɸʡʪʳʧ ʢʝʪʝʪʽʥ ʪʘסʳ ʙʽʨ ʞʘʡʪ, ʙײʣ ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʦץʫ 

ʧʨʦʛʨʘʤʤʘʩʳʥʘ ʝʥʛʽʟʫ ײʩʪʘʟʜʘʨ ץʘʫʳʤʳʥʘ ʜʘ ץʠʳʥʜʳץ ʪʫʜʳʨʘʜʳ.ʄʝʢʪʝʧʪʝ ʞʘʩʳ װʣʢʝʥ 

 ʡʨʝʥʽʩʽʧ ʢʝʪʝ ʘʣʤʘʡʜʳ.ɸʨʥʘʡʳ ʢʫʨʩʪʘʨʜʘʥ ᴇʪʽʧ,ᴇʟʽʥ-ᴇʟʽװ ʘ ʣʝʟʜʝסʘ ʪʝʭʥʦʣʦʛʠʷשʩʪʘʟʜʘʨ ʞʘײ

ʜʘסʜʳʣʘʥʜʳʨʫ ʢʝʨʝʢ.ɸʣ ʙײʣ ʙʽʨʘʟ ʫʘץʳʪʪʳ ʪʘʣʘʧ ʝʪʝʜʽ.ɹײʥʳʤʝʥ ʘʡʪʧʘסʳʤ,ɺʠʨʪʫʘʣʜʳ 

ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʤʝʢʪʝʧ ʧʨʦʛʨʘʤʤʘʩʳʥʘ ʝʥʛʽʟʫ,ʦʥʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʧ ʢʝʪʫʜʝ 

 .ʙʦʣʘʨʳ ʩᴇʟʩʽʟ ץʠʳʥʜʳץ

ɹװʛʽʥʛʽ ʪʘשʜʘ ʞʘʧʧʘʡ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʢʝשʝʡʪʽʣʛʝʥ ʞᴅʥʝ ɺʠʨʪʫʘʣʜʳ 

ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫʜʳ ʝʣʝʩʪʝʪʫ ᴇʪʝ ץʠʳʥ.ʆʥʜʘסʳ ʢװʜʽʢ ʧʝʥ װʤʽʪʪʽ  ʞʦסʘʨʳʜʘ 

ʘʪʘʧ ʢᴇʨʩʝʪʪʽʢ.ɼʝʛʝʥʤʝʥʜʝ ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ï ץʘʟʽʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩᴅʡʢʝʩ ʜʘʤʳʧ ʢʝʣʝ 

ʞʘʪʳʨ.ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ ᴅʣʝʤ ʝʣʜʝʨʽʥʜʝ ,ʩʦʥʳש ʽʰʽʥʜʝ ᴇʟ ʝʣʽʤʽʟʜʝ ʜʝ ʜʘʤʳʧ,ʦץʫʰʳʣʘʨ 

ʙʽʣʽʤ,ʙʽʣʽʢʪʽʣʽʢʪʨʽʥ ʦʜʘʥ ᴅʨʽ ʪʝʨʝשʜʝʪʝ ʘʣʘʪʳʥʳʥʘ ʢװʤᴅʥ ʞʦץ.ɹײʥʜʘʡ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʤʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʞʘʩ ʦץʫʰʳʣʘʨʜʳס שʳʣʳʤʤʝʥ ʘʡʥʘʣʳʩʳʧ,ʞʝʪʽʩʪʽʢʢʝ 

ʞʝʪʫʣʝʨʽʥʝ ʞʦʣ ʘʰʘʜʳ.ʊʽʧʪʽ, ʙʦʣʘʰʘץ ʞʘʩ סʘʣʳʤʜʘʨ ʩʘʥʳ ʘʨʪʘʜʳ ʜʝʧ ʘʡʪʫʳʤʟסʘ ʥʝʛʽʟ ʙʘʨ. 

çɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʝʨʝʢʰʝʣʽʛʽ ï ʦʣʘʨ ʙʝʣʛʽʣʽ ʙʽʨ ʦʨʳʥʜʘ 

ʘʜʘʤʜʘʨʤʝʥ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʽʟ ʩʤʘʨʪʬʦʥסʘ ʢʽʨʽʧ ʢʝʪʢʝʥ ʩʦש ʜᴅʣ 

 ʳʣʳץʘʨ ץʳʥ ʩʝʟʙʝʡʩʽʟ. ɸʣ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳסʙʘʨ-ʞʦ שʘʥ ʘʜʘʤʥʳסʳʟʜʘ ʦʪʳʨשʘʩʳץ

ʞʘץʳʥʜʘʨʳשʳʟʙʝʥ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ ʙʦʣʘʜʳè,- ʜʝʡʜʽ ʄʘʨʢ ʎʫʢʝʨʙʝʨʛ. 
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ANDROID ʆʇɽʈɸʎʀʗʃʓפ ɾתʁɽʉɯʅɼɽ ʂʃʀɽʅʊ-ʉɽʈɺɽʈʃɯʂ פʆʉʓʄʐɸ ױפʈʋ 
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ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 
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ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ - סʘʣʘʤʪʦʨ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʪʝʟ 

ʜʘʤʫʳ. ʉʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ סʘʣʘʤʪʦʨ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʳʥʳש ʩײʨʘʥʳʩʳ ʙʦʡʳʥʰʘ, ʙʘסʜʘʨʣʘʤʘʣʘʨ 

ʞʘשʘʨʪʳʣʳʧ ʞʘʪʳʨ. ʆʩʳʣʘʨʜʳש ʽʰʽʥʜʝ Android ʞᴅʥʝ IOS ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʞʝʪʝʢʰʽ ʦʨʳʥ 

ʘʣʘʜʳ.Android ʥʝʛʽʟʽʥʜʝ ʙʽʨʝʛʝʡ, ᴇʟʛʝʰʝ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝ. ɾʘץʩʳ ʥᴅʪʠʞʝʛʝ ʞʝʪʫ װʰʽʥ 

ʙʘסʜʘʨʣʘʤʘ ᴅʟʽʨʣʝʫʰʽ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʥʽש ᴇʟʝʢʪʽʣʽʛʽʥ ʞᴅʥʝ ᴇʟʛʝʰʽʣʽʛʽʥ ʙʽʣʫʽ ץʘʞʝʪ. Android 

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽ ʩʤʘʨʪʬʦʥʜʘʨʜʘ ʦʨʥʘʪʳʣסʘʥ.  

ɸʥʥʦʪʘʮʠʷ. ɹװʛʽʥʛʽ ʢװʥʽ Android ʤʦʙʠʣʴʜʽʢ ץʦʩʳʤʰʘʥʳ ᴅʟʽʨʣʝʫ, ץʘʨץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝ 

ʞʘʪץʘʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳסʳ ʩᴇʟʩʽʟ. Android ʙʘʩץʘʨʤʘʩʳʥ ʧʘʡʜʘʣʘʥʘ 

ʦʪʳʨʳʧ ʪʝʣʝʬʦʥʜʘʨסʘ ץʦʩʳʤʰʘʣʘʨ ʦʡʣʘʧ ʪʘʧץʳשʳʟ ʢʝʣʩʝ, ʦʥʜʘ ʩʽʟʛʝ ʞʘץʩʳʣʘʧ ʜʘʡʳʥʜʘʣʳʧ, 

ʞײʤʳʩץʘ ʘʨʥʘʣסʘʥ ʙʘʨʣʳץ ʘʩʧʘʧʪʘʨʜʳ ʜʘʡʳʥʜʘʧ ʘʣʫ ץʘʞʝʪ.Android ʞװʡʝʩʽʥʽש ʥʝʛʽʟʛʽ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, Android ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽʥʜʝ ץʦʩʳʤʰʘ ײץʨʫ ʨʝʪʽʥ 

 .ʘʨʘʩʪʳʨʘʪʳʥ ʙʦʣʘʤʳʟץ

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: Android, Java, SQLite,Android Project Wizard, ʂʣʠʝʥʪïʩʝʨʚʝʨ ʤʦʜʝʣʽ. 

https://oilay.kz/
https://oilay.kz/
https://cyberleninka.ru/article/n/virtualnaya-realnost-kak-metod-i-sredstvo-obucheniya/viewer
https://ru.wikipedia.org/
http://integral-russia.ru/2018/09/28/virtualnaya-realnost-dlya-obrazovaniya-obzor-i-poleznye-ssylki/
http://integral-russia.ru/2018/09/28/virtualnaya-realnost-dlya-obrazovaniya-obzor-i-poleznye-ssylki/
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Android ʙײʣ - ʪײʪʳʥʫʰʳʣʘʨ ʤʝʥ ᴅʟʽʨʣʝʫʰʽʣʝʨ װʰʽʥ ץʳʟʳץʪʳ ʘʣʘש. ɹײʣ ʢᴇʧʪʝʛʝʥ 

ʪᴅʩʽʣʜʝʨʤʝʥ iPhone-ʥʳש ʬʠʣʦʩʦʬʠʷʣʳץ ץʘʨʘʤʘ-ץʘʡʰʳʣʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. IPhone 

ʘʧʧʘʨʘʪʪʳץ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ʰʝʢʪʝʧ, ʝש ʞʘץʩʳ 

ʧʘʡʜʘʣʘʥʫʰʳ ʪᴅʞʽʨʠʙʝʩʽʥ ʞʘʩʘʫסʘ ʪʳʨʳʩʘʜʳ. ɸʣ Android ʦʥʳ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʥʽש ʙʘʨʳʥʰʘ 

ʘʰʫʳ ʘʨץʳʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

Android ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽ ï ʢʦʤʤʫʥʠʢʘʪʦʨʣʘʨסʘ, ʧʣʘʥʰʝʪʪʘʨסʘ, ʮʠʬʨʣʳץ 

ʦʡʥʘʪץʳʰʪʘʨסʘ, ʮʠʬʨʣʳץ ʬʦʪʦʨʘʤʢʘʣʘʨסʘ, ץʦʣסʘ ʢʠʝʪʽʥ ʩʘסʘʪʪʘʨסʘ, ʥʝʪʙʫʢ ʞᴅʥʝ ʩʤʘʨʪʙʫʢʪʘʨסʘ, 

Linux ʷʜʨʦʩʳʥʜʘ ʞʘʩʘʣסʘʥ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨʛʝ ʦʨʥʘʪʳʣסʘʥ. ɹʘסʜʘʨʣʘʤʘʣʘʨʜʳ ᴇשʜʝʫʜʝʛʽ 

ʥʝʛʽʟʛʽ ʪʽʣʜʝʨʜʽש ʙʽʨʽ Java,  ʘʣʘʡʜʘ ʉ++ ʪʽʣʽʥʜʝ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ᴇשʜʝʫ ʢʽʪʘʧʭʘʥʘʣʘʨʳ ʙʘʨ.Java 

ʪʽʣʽ - ץʦʣʜʘʥʙʘʣʘʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ɹʽʨʽʥʰʽ ʦʨʳʥʜʘ ʦʣ ץʦʣʜʘʥʫʰʳסʘ ʞʝשʽʣ 

ᴅʨʝʢʝʪʪʝʩʪʽʢʪʽ ʢᴇʨʩʝʪʝʜʽ. ɹʘסʜʘʨʣʘʤʘʥʳ ʞʘʩʘʫ װʰʽʥ Eclipse ʦʨʪʘʩʳʥ ץʦʣʜʘʥʘʤʳʟ, AndroidSDK 

ʤʦʙʠʣʴʜʽʢ ײץʨʳʣʳʩʳ SDK ʵʤʫʣʷʪʦʨʳ ʘʨץʳʣʳ ʽʩʢʝ ʘʩʘʜʳ.  

 ʡʝʣʝʨװʞ  ץʨʫ ʢʝʟʽʥʜʝ ʙʘʩʪʳ ʦʧʝʨʘʮʠʷʣʳײץ ʦʩʳʤʰʘץ ʳ ʤʦʙʠʣʴʜʽסʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

 ʦʣʜʘʥʳʣʘʜʳ: iOS, BlackBerry, HP webOS, Symbian OS, Windows Mobile ʞᴅʥʝ Androidץ

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽ.  

ɹװʛʽʥʛʽ ʢװʥʽ Android ʤʦʙʠʣʴʜʽʢ ץʦʩʳʤʰʘʥʳ ᴅʟʽʨʣʝʫ, ץʘʨץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳסʳ ʩᴇʟʩʽʟ. Android ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽ ʢᴇʧʪʝʛʝʥ 

ʩʤʘʨʪʬʦʥʜʘʨʜʘ ʦʨʥʘʪʳʣסʘʥ, ʩʤʘʨʪʬʦʥʜʘʨ ʪʽʟʽʤʽ ʪᴇʤʝʥʜʝʛʽʜʝʡ: Samsung, Microsoft Surface Duo, 

Motorola, Sony, LG, Lenovo ʞᴅʥʝ Xiaomi ʤʝʥ Vivo ʩʤʘʨʪʬʦʥʳ. פʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ - סʘʣʘʤʪʦʨ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʪʝʟ ʜʘʤʫʳ. ɼʝʤʝʢ, ʤʦʙʠʣʴʜʽ 

 ,ʦʡʤʘʡץ ʘʥʘץ ʘʪʳʩʫʰʳʣʘʨʜʳ ʪʘʨʪʳʧץ ʢʪʝʫ ʠʥʪʝʨʘʢʪʠʚʪʽ ʧʨʦʮʝʩʢʝװʦʩʳʤʰʘʥʳʠʥʪʝʨʥʝʪʪʝʥ ʞץ

ʩʦʥʜʘʡ-ʘץ ʞʘʨʥʘʤʘ ʦʨʪʘʩʳ ʜʘ ʙʦʣʘ ʘʣʘʜʳ.  

Android ʧʣʘʪʬʦʨʤʘʩʳ װʰʽʥ ץʦʩʳʤʰʘʥʳש ʥʝʛʽʟʛʽ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʽ ï Java. ɹʽʨʘץ ʦʣʘʨ 

ʢʣʘʩʩʠʢʘʣʳץ Java VM-ʜʝ ʝʤʝʩ, ʝʨʝʢʰʝ Dalvik ʚʠʨʪʫʘʣʜʳ ʤʘʰʠʥʘʜʘ ʞʘʩʘʣʳʥʘʜʳ. 

Android װʰʽʥ ᴅʨʙʽʨ ץʦʩʳʤʰʘ Dalvik ʤʘʰʠʥʘʩʳʥʳש ʽʰʽʥʜʝ ʙᴇʣʝʢ ʧʨʦʮʝʩʩʪʝ 

ʬʫʥʢʮʠʷʣʘʥʘʜʳ. ɾʘʜʳ ʤʝʥ ʙʘʩץʘʨʫ ʧʨʦʮʝʩʩʪʝʨʽʥʝ ʙʘʨʣʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʢ Android-ץʘ 

ʥʝʛʽʟʜʝʣʛʝʥ. ʆʣ ʨʝʩʫʨʩʪʘʨʜʳ ʙʦʩʘʪʫ ʢʝʨʝʢ ʙʦʣʩʘ ʧʨʦʮʝʩʩʪʝʨʜʽ ʪʦץʪʘʪʘʜʳ ʥʝʤʝʩʝ ᴇʰʽʨʝʜʽ. Dalvik 

ʧʝʥ Android - Linux ʷʜʨʦʩʳʥʳש ʰʳשʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. ʆʣ ʜʨʘʡʚʝʨʣʝʨ ʤʝʥ ʞʘʜʳʥʳ ʙʘʩץʘʨʫ 

ʞײʤʳʩʳʥ ץʦʩʘ, ʘʧʧʘʨʘʪʪʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʤʝʥ ʪᴇʤʝשʛʽ ʜʝשʛʝʡʣʽ ʙʘʡʣʘʥʳʩʧʝʥ ʘʡʥʘʣʳʩʘ ʘʣʘʜʳ. 

ʂʝʟ ʢʝʣʛʝʥ ʤʦʙʠʣʴʜʽʢ ץʦʩʳʤʰʘ ʙײʣ ʙʘסʜʘʨʣʘʤʘ ʷסʥʠ, ʘʨʥʘʡʳ ʩʤʘʨʪʬʦʥʜʘʨ ʞᴅʥʝ ʜʝ ʙʘʩץʘ 

ʤʦʙʠʣʴʜʽʢ ײץʨʳʣסʳʣʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ. ɽש ʘʣסʘʰץʳ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨ 

ʪʝʣʝʬʦʥʜʘסʳ ʢʦʥʪʘʢʪʽʣʝʨ ʪʽʟʽʤʽʥ ʨʝʪʪʝʫʛʝ ʞᴅʥʝ ץʳʟʤʝʪʢʝ ʭʘʙʘʨʣʘʤʘ ʞʽʙʝʨʫʜʽ/ץʘʙʳʣʜʘʫʜʳ 

ʦʨʳʥʜʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʞʘʩʘʣʳʥסʘʥ ץʦʩʳʤʰʘʣʘʨʜʘʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: 

¶ ɻʨʘʬʠʢʘʣʳץ ʞᴅʥʝ ʚʠʜʝʦ ʘץʧʘʨʘʪʪʘʨʜʳ ʭʘʙʘʨʣʘʤʘ ʘʨץʳʣʳ ʞʽʙʝʨʫ ײʟʘץʪʳסʳ ʰʝʢʪʝʫʩʽʟ 

r סʘʡʣʳʣrסשʳ שʘʣʳʩʳʥʳסʦʟץ ʦʩʳʤʰʘפ ¶

 (ʘץʳ ʙʘʩסʘʥ ʞʝʨʽ, ʪʽʣʽ ʞᴅʥʝ ʪʘץʦʨʥʘʣʳʩ) ʘʡʣʳסשʦʩʳʤʰʘʜʘ ʜʝʨʝʢʪʝʨ ʞʠʥʘʫ ʳפ ¶

¶ ʠʥʪʝʨʘʢʪʠʚʪʽʤװʤʢʽʥʜʽʢʪʝʨʽʰʝʢʩʽʟ 

Android ʞװʡʝʩʽʥʜʝ ץʦʩʳʤʰʘ ײץʨʫ ʨʝʪʽʥ ץʘʨʘʩʪʳʨʘʡʳץ. Android Project Wizard (Android 

ʞʦʙʘʣʘʨ ʤʘʩʪʝʨʽ) Android ץʦʩʳʤʰʘסʘ ʢʝʨʝʢʪʽ ʬʘʡʣʜʘʨʜʳש ʙʘʨʣʳסʳʥ ײץʨʘʡʜʳ. ɾʘשʘ ʞʦʙʘ ײץʨʫ 

 :ʟʝʛʝ ʘʩʳʨʘʤʳʟװʦʩʘʤʳʟ ʞᴅʥʝ ʢʝʣʝʩʽ ʘʤʘʣʜʘʨʜʳ ʞץ ʰʽʥ Eclipseװ

1. File-New-Android Project (ʌʘʡʣ -ɾʘשʘ -ɸʥʜʨʦʠʜ ʞʦʙʘ) ʢʦʤʘʥʜʘʩʳʥ ʦʨʳʥʜʘʡʤʳʟ ʥʝʤʝʩʝ 

çʘè ᴅʨʧʽ ʙʘʨ ʙʫʤʘ ʩʫʨʝʪ ʪװʨʽʥʜʝʛʽ ʘʥʜʨʦʠʜ ʞʦʙʘ ײץʨʫ ʙʝʣʛʽʰʝʩʽʥ ʙʘʩʘʤʳʟ ʞᴅʥʝ Eclipse ײץʨʘʣ-

ʩʘʡʤʘʥʜʘʨ ʧʘʥʝʣʽʥʜʝʛʽ çץʦʩʫ è ʪʘשʙʘʩʳʥ ץʦʩʘʤʳʟ.ɾʦʙʘʘʪʳʥʙʝʨʝʤʽʟ. 

2. ɾʦʙʘ ʩʘץʪʘʣʘʪʳʥ ʦʨʳʥʜʳ ʪʘשʜʘʡʤʳʟ.ɹײʣ ʞʦʙʘ ʙʦʣסʘʥʜʳץʪʘʥ ʘʫʳʩʪʳʨʳʧ ץʦʩץʳʰʪʳ 
Create new project in workspace ʢװʡʽʥʝ ץʦʷʤʳʟ.Use default location ʞʘʣʘʫʰʘʩʳʥ ץʦʷʤʳʟ. 

3. ɾʘשʘ ץʦʩʳʤʰʘ װʰʽʥ ʪסײʳʨʥʘʤʘ ʥײʩץʘʩʳʥ ʪʘשʜʘʡʤʳʟ. 

 ʜʘʡʳʤʳʟʜʘ ICE(Independent education class) ʜʝʧסʞʘ שʦʩʳʤʰʘ ʘʪʳʥ ʙʝʨʝʤʽʟ.ɹʽʟʜʽפ .4
ʘʪʘʡʤʳʟ. 

5. Java ʩʪʘʥʜʘʨʪʪʳץ ʧʘʢʝʪʽʥʽש ʘʪʪʘʨ ʢʝשʽʩʪʽʛʽʥʽש ʪʘʣʘʧʪʘʨʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʘʪʳʥʜʘʡ ʧʘʢʝʪ 
ʘʪʘʫʳʥ ʙʝʨʝʤʽʟ.ɹײʣ ʞʦʙʘʜʘסʳ ʙʘʨʣʳץ ʢʦʜʪʘʨ com.example* ʘʪʘʫʣʘʨ ʢʝשʽʩʪʽʛʽʥʽש ʪʘʣʘʧʪʘʨʳʥʘ 

ʩʘʡ ʢʝʣʝʪʽʥ ʙʦʣסʘʥʜʳץʪʘʥ com.example.iec ʘʪʳʥ ʙʝʨʫʛʝ ʙʦʣʘʜʳ. 
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6. Create Activity ʞʘʣʘʫʰʘʩʳʥʘʥʘʟʘʨʘʫʜʘʨʘשʳʟ. ʆʣ Activity ץʦʩʫʢʣʘʩʳʥײץʨʫסʘʙʦʣʘʜʳ. 

7. Min SDK Version ʝʥʛʽʟʫᴇʨʽʩʽʥʽשʤᴅʥʜʝʨʽʥʽשʜײʨʳʩʪʳסʳʥʘʥʘʟʘʨʘʫʜʘʨʳשʳʟ.ɹײʣᴇʨʽʩʪʝ API-

ʜʽשʤʠʥʠʤʘʣʴʜʳʨץײʩʘʪʝʪʽʣʝʪʽʥʥײʩץʘʩʳʥʢᴇʨʩʝʪʝʤʽʟ 

8. Next ʙʘʪʳʨʤʘʩʳʥʙʘʩʘʤʳʟ. 

9. Finish ʙʘʪʳʨʤʘʩʳʥʙʘʩʘʤʳʟ. 

Android ïJava ʙʘסʜʘʨʣʘʤʘʣʘʥʫ ʠʥʪʝʨʬʝʡʩʽʥʝ ʠʝ Linux ץʘ ʥʝʛʽʟʜʝʣʛʝʥʪʝʛʽʥ ʦʧʝʨʘʮʠʷʣʳץ 

ʞװʡʝ. Android, OpenGL ʢʽʪʘʧʭʘʥʘʩʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, 2D ʞᴅʥʝ 3D-ʛʨʘʬʠʢʘʩʳʥ ײʩʪʘʥʘʜʳ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʜʝʨʝʢʪʝʨ ʜ ̔SQLite ʜʝʨʝʢʪʝʨ ץʦʨʳʥʜʘ ʩʘץʪʘʡʜʳ. ᴄʨ Android-ץʦʩʳʤʰʘʩʳ ᴇʟʽʥʽש 

ʤʝʥʰʽʢʪ ʽʧʨʦʮʝʩʽʥʜʝ ץʦʩʳʣʘʜʳ. 

Android ʞװʡʝʩʽʥʽש ʥʝʛʽʟʛʽ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʪʦץʪʘʣʘʡʳץ: 

Activity (ɹʝʣʩʝʥʜʽʣʽʢ, פʳʟʤʝʪ) ð Activity ʢʣʘʩʩʳʤʝʥ ײʩʳʥʳʣסʘʥ ʞᴅʥʝ XML -ʬʘʡʣ ʪװʨʽʥʜʝ 

ʙʝʣʛʽʣʝʥʛʝʥ ץʦʣʜʘʥʫ ʠʥʝʨʬʝʡʩʳ ʵʢʨʘʥʳʥ ײʩʳʥʘʜʳ. (ʙʝʣʛʽʣʝʥʫʜʽ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʘʨץʳʣʳ ʜʘ 

ʞʘʩʘʫסʘ ʙʦʣʘʜʳ, ʙʽʨʘץ ץʘʟʽʨ ʦʣʘʡ ʞʘʩʘʤʘʡʜʳ). Android-ץʦʩʳʤʰʘʩʳ ʙʽʨʥʝʰʝ ʬʦʨʤʘʜʘʥ ʪײʨʫʳ 

ʤװʤʢʽʥ ʞᴅʥʝ ץʦʩʳʤʰʘʣʘʨʜʳ ʦʨʳʥʜʘʫʜʘ ᴇʟʘʨʘ ץʦʩʳʣʳʩʘ ʘʣʘʜʳ. 

Intents (ʅʘʤʝʨʝʥʠʷ) ð ʘʩʠʥʭʨʦʥʜʳץ ʭʘʙʘʨʣʘʤʘ, ʙײʣ ʜʝʛʝʥʽʤʽʟ ʙʘʩץʘ ץʳʟʤʝʪʪʝʨʜʝʥ 

ʬʫʥʢʮʠʷ ʘʣʫ ʤװʤʢʽʥʰʽʣʽʛʽʥ ʪʫʜʳʨʘʜʳ. פʦʩʳʤʰʘ ץʳʟʤʝʪʢʝ ʪʽʢʝʣʝʡ ʩײʨʘʥʳʩ ʞʘʩʘʡ ʘʣʘʜʳ ʥʝʤʝʩʝ 

Android-ʪʘʥʪʽʨʢʝʣʛʝʥ ץʳʟʤʝʪʪʝʨ ʩײʨʘʡʘʣʘʜʳ. ʄʳʩʘʣʳ, ץʦʩʳʤʰʘ, Internet ʘʨץʳʣʳ ʜʝʨʝʢʪʝʨ ʘʣʫ 

 .ʤʢʽʥװʨʘʫʳ ʤײʰʽʥ ʩװ ʦʩʫץ ʰʽʥ ʥʝʤʝʩʝ ʙʨʘʫʟʝʨʜʽװ

Views (ʇʨʝʜʩʪʘʚʣʝʥʠʝ, ʊװʨ, ɹʘʩץʘʨʫ ʵʣʝʤʝʥʪʽ, ʂʦʤʧʦʥʝʥʪ) ðʚʠʜʞʝʪʪʝʨʤʝʥ ʢʣʘʩʩ ײץʨʘʪʳʥ 

 ,ʽʩʪʽʛʽשʘʨʫ ʵʣʝʤʝʥʪʪʝʨʽ: ʢʥʦʧʢʘʣʘʨ, ʤᴅʪʽʥʢʝץʣʘʨ ᴇʟʽʤʽʟʛʝ ʪʘʥʳʩ ʙʘʩײʦʣʜʘʥʳʩ ʠʥʪʝʨʬʝʡʩʽ. ɹץ

ʞʘʣʘʫʰʘʣʘʨ, ץʦʩץʳʰʪʘʨ ʞᴅʥʝʪ.ʙ. 

Services (פʳʟʤʝʪʪʝʨ) ð ץʦʣʜʘʥʳʩ ʠʥʪʝʨʬʝʡʩʳʥ ץʦʣʜʘʥʙʘʡ ʬʦʥʜʳץ ʪʘʣʘʧʪʘʨʜʳ ʦʨʳʥʜʘʡ 

ʘʣʘʜʳ. (ʤʳʩʘʣʳ, ᴅʫʝʥʜʽ ʦʡʥʘʪʫ). ʆʣʘʨ ץʦʣʜʘʥʫʰʳʥʳ Android ʝʩʢʝʨʪʫ ʞװʡʝʩʽ ʘʨץʳʣʳ ʝʩʢʝʨʪʽʧ 

ʦʪʳʨʘʜʳ. 

ContentProvider (ʂʦʥʪʝʥʪ-ʧʨʦʚʘʡʜʝʨʣʝʨʽ) ðץʦʩʳʤʰʘʣʘʨסʘ ʜʝʨʝʢʪʝʨʜʽ ʢʦʥʪʝʥʪ-ʧʨʦʚʘʡʜʝʨ 

ʘʨץʳʣʳ ʞʝʪʢʽʟʝʜʽ. ʉʽʟʜʽץ שʦʩʳʤʰʘשʳʟ ʙʘʩץʘ ץʦʩʳʤʰʘʣʘʨʤʝʥ ʜʝʨʝʢ ʘʣʤʘʩʘ ʘʣʘʜʳ. 

Broadcast Receiver (ʍʘʙʘʨʣʘʤʘʣʘʨʜʳ ʢʝשʽʥʝʥ ʪʘʨʘʪʘʪʳʥ ץʘʙʳʣʜʘסʳʰʪʘʨ) ð ʞװʡʝʣʽʢ 

ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ץʘʙʳʣʜʘʡʜʳ, ʞװʡʝ ʞʘסʜʘʡʳʥʳש ᴇʟʛʝʨʫʽʥʝ ʜʝ ᴅʩʝʨ ʝʪʝ ʘʣʘʜʳ. פʦʩʳʤʰʘ ʙʝʣʛʽʣʽ 

ʙʽʨ ʘʥʳץʪʘʣסʘʥ ץʘʙʳʣʜʘסʳʰ ʨʝʪʽʥʜʝ ʜʝ ʪʽʨʢʝʣʝ ʘʣʘʜʳ, ʝʛʝʨ ʦʥʜʘʡ ʭʘʙʘʨʣʘʤʘ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ 

 .ʦʩʳʣʘ ʘʣʘʜʳץ ʘʥʘס

 
ʉʫʨʝʪ - 1. Androidʞװʡʝʩʽʥʽשʠʥʪʝʨʬʝʡʩʽ 

 

ɽʛʝʨ ʩʽʟ ᴇʟʽשʽʟ Android ʙʘʩץʘʨʤʘʩʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʪʝʣʝʬʦʥʜʘʨס ʘץʦʩʳʤʰʘʣʘʨ 

ʦʡʣʘʧʪʘʧץʳשʳʟ ʢʝʣʩʝ, ʦʥʜʘ ʩʽʟʛʝ ʞʘץʩʳʣʘʧ ʜʘʡʳʥʜʘʣʳʧ, ʞײʤʳʩץʘ ʘʨʥʘʣסʘʥ ʙʘʨʣʳץ ʘʩʧʘʧʪʘʨʜʳ 

ʜʘʡʳʥʜʘʧ ʘʣʫ ץʘʞʝʪ. 

ʄʝʥʽש ʜʠʧʣʦʤʜʳץ ʞײʤʳʩʳʤ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʣʽʢ ץʦʩʳʤʰʘ ײץʨʫ ʜʝʧ ʘʪʘʣʘʜʳ. פʦʩʳʤʰʘʥʳש 

ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʣʝʨʜʝʛʽ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש ʙʽʨ-ʙʽʨʽʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ 

ʩʠʧʘʪʳʥ ʦʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʴʜʳץ ץʳʟʤʝʪʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ.  

ʂʣʠʝʥʪïʩʝʨʚʝʨ ʤʦʜʝʣʽ  (ʘסʳʣʰ. Client-server model) ð ʝʩʝʧʪʝʫ ʪʝʭʥʠʢʘʩʳ 

ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʳש ʤʦʜʝʣʽ ʩʝʨʚʝʨ ʤʝʥ ʢʣʠʝʥʪ ʘʨʘʩʳʥʜʘסʳ  ʢʣʠʝʥʪ  ʩײʨʘʪץʘʥ ץʳʟʤʝʪ 

ʩײʨʘʪʫʣʘʨʳʥʘ ʩʝʨʚʝʨʜʽש ʙʝʨʛʝʥ ʨʝʩʫʨʩ ʥʝʤʝʩʝ ץʳʟʤʝʪʪʝʨ ʞײʤʳʩʪʘʨʳʥ ʙᴇʣʽʧ ʪʘʨʘʪʳʧ װʡʣʝʩʪʽʨʽʧ 

ʪײʨʘʪʳʥ װʡʣʝʩʪʽʨʽʣʛʝʥ ץʦʩʳʤʰʘ (distributed application) ץʳʟʤʝʪʽ. ɽʛʝʨ ʦʩʳ ʢʝʰʝʥʥʽש ᴇʟʘʨʘ 

https://kk.wikipedia.org/wiki/%D0%90%D2%93%D1%8B%D0%BB%D1%88%D1%8B%D0%BD_%D1%82%D1%96%D0%BB%D1%96
https://kk.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%B5%D0%BD%D1%82
https://kk.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80
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ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ʝʢʽ ʙᴇʣʽʛʽʥ ץʘʨʘʩʪʳʨʘʪʳʥ ʙʦʣʩʘץ, ʦʥʜʘ ʦʣʘʨʜʳש ʙʽʨʝʫʽ (ʢʣʠʝʥʪ) ʙʝʣʩʝʥʜʽ 

ʬʫʥʢʮʠʷʥʳ ʦʨʳʥʜʘʡʜʳ, ʷסʥʠ ʩײʨʘʥʳʩʪʘʨʜʳ ʙʘʩʪʘʡʜʳ, ʘʣ ʝʢʽʥʰʽʩʽ (ʩʝʨʚʝʨ) ʦʣʘʨסʘ ʧʘʩʩʠʚʪʽ 

ʞʘʫʘʧ ʙʝʨʝʜʽ. ɾװʡʝ ʜʘʤʳסʘʥ ʩʘʡʳʥ ʨᴇʣʜʝʨ ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ, ʤʳʩʘʣʳ, ʢʝʡʙʽʨ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘ ʙʽʨ ʫʘץʳʪʪʘ ʙʽʨ ʙʣʦʢץʘ ץʘʪʳʩʪʳ ʩʝʨʚʝʨ, ʘʣ ʝʢʽʥʰʽʛʝ ץʘʪʳʩʪʳ ʢʣʠʝʥʪ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ 

ʝʪʝʜʽ. 

ʂʝʟ-ʢʝʣʛʝʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʜʝ ʢʝʤ ʜʝʛʝʥʜʝ װʰ ʥʝʛʽʟʛʽ ʬʫʥʢʮʠʦʥʘʣʜʳ ʙᴇʣʽʢ ʙʦʣʫʳ ʢʝʨʝʢ - 

ʜʝʨʝʢʪʝʨʜʽ ʩʘץʪʘʫ, ᴇשʜʝʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳʤʝʥ ʠʥʪʝʨʬʝʡʩ ʤʦʜʫʣʴʜʝʨʽ. ɹײʣ ʙᴇʣʽʢʪʝʨʜʽש 

ᴅʨץʘʡʩʳʩʳ ץʘʣסʘʥ ʝʢʝʫʽʥʝ ʪᴅʫʝʣʩʽʟ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ. 

ɾʝʨʛʽʣʽʢʪʽʞʝʣʽʜʝʛʽ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ʙʽʨ-ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫʜʳש ʝʨʝʢʰʝ ʪᴅʩʽʣʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɽʛʝʨ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽ ʘʫץʳʤʜʳ ʞʝʣʽʤʝʥ ᴇʪʝ ʢᴇʧ ʤᴅʣʽʤʝʪ ʘʣʤʘʩʘʪʳʥʞʘסʜʘʡʜʘ, 

ʧʦʰʪʘʣʳץ ʩʝʨʚʝʨʣʝʨ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʆʣʘʨ ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘ ʤᴅʣʽʤʝʪʪʝʨʽʥ ᴇשʜʝʫ װʰʽʥ 

 .ʦʣʜʘʥʳʣʘʜʳץ

ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʤʝʥ ʪʠʽʤʜʽ ץʘʪʳʥʘʩ ײץʨʫ װʰʽʥ Web-ʩʝʨʚʝʨʣʝʨ ʧʘʡʜʘʣʘʥʳʣʘʜʳ.פʦʩʳʤʰʘ 

ʩײʨʘʥʳʩʪʘʨʜʳ ʝʥʛʽʟʝ ʦʪʳʨʳʧ, ʦסʘʥ ʩײʨʘʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʘʣʫסʘ ʞᴅʥʝ ʦʥʳ ᴇשʜʝʫʛʝ, ᴇʟʛʝʨʪʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʉײʨʘʥʳʩʪʘʨʜʳ ץʦʣʜʘʥʫ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʘʥ ʘץʧʘʨʘʪʪʘʨʜʳ ʘʣʫʜʳש ʝש ʞʳʣʜʘʤ ʪᴅʩʽʣʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉײʨʘʥʳʩ ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩץʘʥ ʢʝʩʪʝʣʝʨʜʝʥ ʢʝʨʝʢʪʽ 

ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘשʜʘʧ ʘʣʫסʘ, ʝʩʝʧʪʝʫʣʝʨ ʞװʨʛʽʟʫʛʝ ʞᴅʥʝ ʥᴅʪʠʞʝʣʝʨʜʽ ʢʝʩʪʝ ʪװʨʽʥʜʝ ʘʣʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉײʨʘʥʳʩʪʳ ʙʘʩʪʘʧץʳ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʜʘ ʙʝʨʽʣʛʝʥ ʢʝʩʪʝʣʝʨʽ ʘʨץʳʣʳ, ʙʘʩץʘ 

ʩײʨʘʥʳʩʪʘʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʢʝʩʪʝʣʝʨ ʞᴅʥʝ ײץʨʳʣסʘʥ ʩײʨʘʥʳʩʪʘʨ ʥʝʛʽʟʽʥʜʝ ʜʝ ʪײʨסʳʟʫסʘ 

ʙʦʣʘʜʳ. 

ʉײʨʘʥʳʩʪʳʝʥʛʽʟʛʝʥʥʝʥ ʢʝʡʽʥ ʢʝʣʝʩʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʢᴇʨʫ ʞᴅʥʝ ᴇʟʛʝʨʪʫ ʪʝʨʝʟʝʩʽ ʧʘʡʜʘ 

ʙʦʣʘʜʳ. ɹײʣ ʪʝʨʝʟʝʜʝ ʩʽʟ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɼʝʤʝʢ ʘʣʳʥסʘʥ ʘץʧʘʨʘʪʪʘʨʜʳ ᴇʟʛʝʨʪʫʛʝ ʥʝʤʝʩʝ ʙʘʩʧʘסʘ ʞʽʙʝʨʫʛʝ ᴇʟʽשʽʟʜʽײץ שʨʳʣסʳשʳʟסʘ 

ʞװʢʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʨʜʽʩʽװ ʘשʞʘ שʧʘʨʘʪʳ ʪʘʨʘʪʫʜʳץʦʨʳʪʘ ʢʝʣʛʝʥʜʝ ʘʡʪʘʪʳʥʳʤ,ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩᴅʡʢʝʩ ʘפ

ʙʦʣʳʧ ʦʪʳʨסʘʥ ʧʣʘʥʰʝʪ ʧʝʥ ʩʤʘʨʪʬʦʥʜʘʨ ʪʝʢ ץʘʥʘ ʦʡʳʥ ï ʩʘʫʳץ ʢײʨʘʣʳ סʘʥʘ ʝʤʝʩ,ʩʘʧʘʣʳ 

ʘץʧʘʨʘʪʪʘʨ ʘʣʫ ʜʝשʛʝʡʽʥ ʘʨʪʫʳʥʘ ʧʘʡʜʘʣʳ ʙʦʣʘʪʳʥʳʥʘ ʥʳץ ʩʝʥʽʤʜʽʤʽʥ. 
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ʘϤʘ ʦϨʳʪʫʰʳ ʃ.ʉ. ɹʘʡʢʘʜʘʤʦʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʨʝʚʦʣʶʮʠʷʥʳץ שʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪʠʛʽʟʝʪʽʥ 

ᴅʩʝʨʽʤʝʥ ʩʘʣʜʘʨʣʘʨʳ ʪʫʨʘʣʳ ʤᴅʩʝʣʝʣʝʨ ץʘʨʘʩʪʳʨʳʣסʘʥ.  ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʽʣʽʤ ʙʝʨʫ 

ʦʨʳʥʜʘʨʳʥʜʘ ʬʠʟʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ᴅʜʽʩʪʝʤʝʩʽʥʽש ʢʦʥʮʝʧʮʠʷʩʳʥ 

ʞʝʪʽʣʜʽʨʫ ʞʦʣʜʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ. פʘʟʽʨʛʽ ʢʝʟʝשʜʝ  ʝʣʽʤʽʟʜʽש ʘʣʜʳʥʜʘ ʪײʨסʘʥ çʞʘʩʳʣ 

ʵʢʦʥʦʤʠʢʘϤʘè ʢᴇʰʫ ʞᴇʥʽʥʜʝʛʽ  ʙʘʩʪʳ ʤʽʥʜʝʪʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 



56 

 

çɾʘʩʳʣ ʵʢʦʥʦʤʠʢʘè ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳש hװ ʽʥʰʽ ʞᴅʥʝ ʪᴇʨʪʽʥʰʽ ʙʘסʳʪʳ ʙʘסʳʪʳʥʜʘ 

ʢᴇʨʩʝʪʽʣʛʝʥ çʵʥʝʨʛʠʷ Ϯʥʝʤʜʝʫ ʞϸʥʝ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫè,  çʵʣʝʢʪʨ ʵʥʝʨʛʝʪʠʢʘʩʳʥ 

ʜʘʤʳʪʫè ʤᴅʩʝʣʝʣʝʨʽʥʝ ʩᴅʡʢʝʩ, ʬʠʟʠʢʘʜʘ ʦץʳʪʳʣʘʪʳʥ  ʢʝʡʙʽʨ ʪʘץʳʨʳʧʪʨʜʘ ʙʽʣʽʤ ʤʘʟʤײʥʳʥ 

ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ ʞʦʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʌʠʟʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ ʤʝʥ ʞᴅʥʝ ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʨ ʦʨʥʘʪʳʣסʘʥ. פʦʨʰʘסʘʥ ʦʨʪʘʥʳץ שʘʟʽʨʛʽ ʢʫʡʽ 

ʤʝʥ ʦʥʳש ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳʥʘ ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. נʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳש ʩʦסשʳ 

ʞʝʪʽʩʪʽʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʳʧ, ʞʝʪʽʣʜʽʨʽʣʽʧ ʦʪʳʨסʘʥ ײʷʣʳ ʪʝʣʝʬʦʥʥʳש ʘʜʘʤʟʘʪץʘ ʪʠʛʽʟʝʨ 

ʧʘʡʜʘʩʳ ʤʝʥ ʟʠʷʥʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʪʽʨʽʣʝʥ. ʉʦʥʜʘʡ-ʘץ, ʢʦʤʧʴʶʪʝʨ ʘʣʜʳʥʜʘ ײʟʘץ ʫʘץʳʪ 

ʦʪʳʨʫ ʩʘʣʜʘʨʳʥʘʥ ʙʦʣʘʪʳʥ ʢʝʨʽ ᴅʩʝʨʣʝʨʽ, ʦʜʘʥ ʙᴇʣʽʥʝʪʽʥ ʫʣʴʪʨʘ-ʢװʣʛʽʥ ʩᴅʫʣʝʩʽʥʽש ʢᴇʨʫʜʽ 

ʥʘʰʘʨʣʘʪʫʳ, ʞʘʩ ʞʝʪʢʽʥʰʝʢʪʝʨʜʝ ʩʢʦʣʠʦʟʜʳש ʧʘʡʜʘ ʙʦʣʫʳ ʪʫʨʘʣʳ ʘʡʪʳʣʘʜʳ.ɹʠʦʩʬʝʨʘʥʳש 

ʪʘʙʠסʠ װʨʜʽʩʪʝʨʽʥʝ ʣʘʩʪʘʥʫʜʳש ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽʪʫʨʘʣʳ ʙʽʣʽʤ ץʘʣʳʧʪʘʩʪʳʨʫ ʞʦʣʜʘʨʳ 

ʟʝʨʜʝʣʝʥʛʝʥ.. ʉʦʥʳʤʝʥ ץʘʪʘʨ,  ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ  ʪᴅʨʙʠʝʥʽש ʙʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥʜʝʛʽ ʦʨʥʳ ʤʝʥ ʤʘשʳʟʳʢᴇʨʩʝʪʽʣʛʝʥ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʣʠʷʥʠʝ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.ɸ ʪʘʢʞʝ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʧʦʩʦʙʳ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʮʝʧʮʠʠ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʬʠʟʠʢʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʆʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʩʪʦʷʱʠʝ 

ʧʝʨʝʜ ʩʪʨʘʥʦʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʝʨʝʭʦʜʘ ʢ çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʝè.ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʪʴʠʤ 

ʠ ʯʝʪʚʝʨʪʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʢʦʥʮʝʧʮʠʠ çʟʝʣʝʥʘʷ ʵʢʦʥʦʤʠʢʘè, çʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʵʥʝʨʛʦ-

ʵʬʬʝʢʪʠʚʥʦʩʪʴè, çʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠè,ʧʨʠʚʝʜʝʥʳ ʩʧʦʩʦʙʳ ʵʢʦʣʦʛʠʟʮʠʠ 

ʩʦʜʝʨʞʘʥʠʷʪʝʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʠ. ʋʩʪʘʥʦʚʣʝʥʳ ʩʚʷʟʠ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʝ ʠ ʚʨʝʜʝ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʷʚʠʣʠʩʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ  ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 

ʊʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʜʣʠʪʝʣʴʥʦʛʦ ʩʠʜʝʥʠʷ ʧʝʨʝʜ ʢʦʤʧʴʶʪʝʨʦʤ, 

ʫʭʫʜʰʝʥʠʝ ʟʨʝʥʠʷ ʦʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ, ʨʘʟʚʠʪʠʝ ʩʢʦʣʠʦʟʘ ʫ ʧʦʜʨʦʩʪʢʦʚ. ʇʨʠʚʝʜʝʥʳ 

ʧʫʪʠ ʬʦʨʤʠʦʚʘʥʠʷ ʟʥʘʥʠʷ ʦ ʚʣʠʷʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʙʠʦʩʬʝʨʳ. ɸ ʪʘʢʞʝ 

ʨʘʩʢʨʳʪʘ ʨʦʣʴ ʠ ʤʝʩʪʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ʦʙʱʝʡ 

ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. . 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʨʝʚʦʣʶʮʠʷ, ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ, ʞʘʩʳʣ ʵʢʦʥʦʤʠʢʘ,  

ʢʦʨʰʘסʘʥ ʦʨʪʘ, ʣʘʩʪʘʥʫ, ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ. 

 

 ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ ʢᴇʧʰʽʣʽʛʽ שʤʳʩʪʘʨʳʥʳײʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞס ʩʪʘʥʜʘץʘʟʘפ ʜʘשʘʟʽʨʛʽ ʪʘפ

 ץʘʫ ʩʘʣʘʩʳʥʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫʜʘ. ᴄʣʝʤʜʽʢ ʪᴅʨʙʠʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ ʵʢʦʣʦʛʠʷʣʳסʦʨץ

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʥᴅʪʠʞʝʣʽ ʰʝʰʫʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʘʧʘʪʪʘʨʜʳש ʘʣʜʳʥ ʘʣʫʜʳש ʥʝʛʽʟʽ ʢʝʟ ʢʝʣʛʝʥ 

ʤʝʤʣʝʢʝʪʪʽש ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʣʦʛʠʷʣʳץ ʞװʡʝʩʽʥ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳסʘʥ ʦʨʘʡ, 

ʩʦסשʳ ʞʳʣʜʘʨʳ ʞʘʨʳץ ʢᴇʨʛʝʥ ʤʝʤʣʝʢʝʪʪʽʢ ʟʘשʜʘʨ, ʪײʞʳʨʳʤʜʘʤʘʣʘʨ, ץʘʫʣʳʣʘʨ, ʘʢʪʽʣʝʨ ʤʝʥ 

ʪʘʙʠסʠ ʙʘʡʣʳץʪʳ ץʦʨסʘʫ ʤʝʥ ʦʣʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʘʨʥʘʣסʘʥ ײʩʳʥʳʩʪʘʨ ʙײʣ ʽʩʪʽ ʞװʟʝʛʝ 

ʘʩʳʨʫʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʙʘסʜʘʨʣʘʤʘ ʨʝʪʽʥʜʝ ʙʘʩʪʳ ײץʨʘʣ ʙʦʣʘ ʘʣʘʜʳ.  

çפʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳ2004-2015 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ 

ʩʘץʪʘʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘè ʵʢʦʣʦʛʠʷʣʳץ ʘʭʫʘʣʜʳ ʞʘץʩʘʨʪʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʘʡץʳʥʜʘʣʳʧ, ʝʣʽʤʽʟʜʽש ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞʘסʜʘʡʳʥʜʘסʳ 

 שʣ ʘʜʘʤʥʳײʘʤʜʳ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ ï ʙסʦפ .ʘʤʪʳʣʘʜʳץ ʘʤʜʳ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ ʤᴅʩʝʣʝʩʽסʦץ

ʪʘʙʠסʘʪʧʝʥ װʡʣʝʩʽʤʜʽʣʽʛʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ץʦסʘʤ ʢᴇʟץʘʨʘʩʳʥʳש ʞʘשʘ ʞװʡʝʩʽʥ 

 ʳʟʤʝʪץ ,שᴇʤʽʨ ʪʽʨʰʽʣʽʛʽʥʽ שʘʜʘʤʥʳ ,ץʜʘʨʣʘʩʘסʳʜʘʥ ʙʘסʨײʘʣʳʧʪʘʩʪʳʨʫ ʧʨʦʮʝʩʽ. ʊʘʨʠʭʠ ʪץ

ᴅʨʝʢʝʪʽʥʽש ʥʝʛʽʟʽ ï ʪʘʙʠסʘʪ ʟʘʪʪʘʨʳ ʤʝʥ ʪʘʙʠסʠ ʧʨʦʮʝʩʪʝʨʽʆʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʵʢʦʣʦʛʠʷʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫʜʽ סʳʣʳʤʠ ʞʘסʳʥʘʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʵʢʦʣʦʛʠʷʣʳװ ץʛʽʪ-ʥʘʩʠʭʘʪʪʳ 

ʞײʨʪʰʳʣʳץʪʳץ שʘʪʳʩʫʳʤʝʥ ʞװʨʛʽʟʫʛʝ ʝʨʝʢʰʝ ʤᴅʥ ʙʝʨʫ ץʘʞʝʪ.ɹװʛʽʥʛʽ ʪʘשʜʘ ʙװʢʽʣ ʘʜʘʤʟʘʪʪʳש 

ʘʣʜʳʥʜʘ ʪײʨסʘʥ ᴇʤʽʨʣʽʢ ʤʘשʳʟʳ ʙʘʨ ʘʫץʳʤʜʳ ʧʨʦʙʣʝʤʘʣʘʨʜʳש ʽʰʽʥʜʝ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʤʝʥ 

ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʩʽʥʝ ʝʨʝʢʰʝ ʢᴇשʽʣ ʙᴇʣʽʥʽʧ ʦʪʳʨ. ʕʢʦʣʦʛʠʷʣʘʥʜʳʨʫ 

ʷסʥʠ, װʟʜʽʢʩʽʟ ʩʘʙʘץʪʘʩʪʳץʪʳ ʧʘʡʜʘʣʘʥʳʧ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝ ʙʝʨʫ. ɾʝʨ ʰʘʨʳʥʜʘסʳ 
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ʭʘʣʳץ ʩʘʥʳʥʳש ʞʝʜʝʣ ᴇʩʫʽ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʽש ʠʥʜʫʩʪʨʠʷʣʜʳ ʜʘʤʫʳ, ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫʜʳ ʝʩʝʣʝʧ ʘʨʪʪʳʨʳʧ, ʘʜʘʤʥʳש ʪʘʙʠסʘʪץʘ ʪװʩʽʨʝʪʽʥ ʩʘʣʤʘסʳʥ ʰʝʢʪʝʥ ʪʳʩ ᴇʩʽʨʝʜʽ. 

ʉʦסשʳ ʞʳʣʜʘʨʳ ʧʘʡʜʘʣʳ ץʘʟʙʘ ץʦʨʣʘʨʳʥʳש ʘʟʘʶʳ, ʞʝʨ ʙʝʪʽʥʝʥ ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳש 

ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽʥʽש ʙʽʨʞʦʣʘ ײץʨʳʧ ʢʝʪʫʽ ʤʝʥ ʪʘʙʠסʠ ʦʨʪʘʥʳש ʰʝʢʪʝʥ ʪʳʩ ʣʘʩʪʘʥʫʳ ʘʡʨʳץʰʘ 

ʙʝʣʝש ʘʣʜʳ. ʆʩʳʥʜʘʡ ʪʘʙʠסʠ ʵʢʦʞװʡʝʣʝʨʜʽש ʙײʟʳʣʫʳ ʩʘʣʜʘʨʳʥʘʥ ʬʣʦʨʘ ʤʝʥ ʬʘʫʥʘʥʳש ʪʦʟʫʳ 

ʦʨʳʥ ʘʣʳʧ, ץʦʣʘʡʩʳʟ ʵʢʦʣʦʛʠʷʣʳ ʘʭʫʘʣ ʭʘʣʳץʪʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʝʣʝʫʣʽ ʟʠʷʥ ʢʝʣʪʽʨʫʜʝ. ʉʦסשʳ 

ʞʳʣʜʘʨʳ ʵʢʦʣʦʛʠʷ סʳʣʳʤʳʥʳש ʥʝʛʽʟʛʽ ʩʘʣʘʣʘʨʳʥʳש ʙʽʨʽ ï ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʦʣʦʛʠʷ (ʢᴇʧʰʽʣʽʢʢʝ 

ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝ ʙʝʨʫ), ʘʜʘʤ ʵʢʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʭʘʣʳץʪʳץ ʵʢʦʣʦʛʠʷ ʙʘסʳʪʪʘʨʳ ʜʘʤʠ 

ʙʘʩʪʘסʘʥʳ ʙʝʣʛʽʣʽ. ʍʍɯ סʘʩʳʨ ʘʜʘʤʟʘʪʪʳש ʩʘʥʘʩʳ ʢʝʤʝʣʜʝʥʛʝʥ ʥʦʦʵʢʦʣʦʛʠʷ ʢʝʟʝשʽ ʙʦʣʤʘץ. 

ᴆʡʪʢʝʥʽ, ʞʝʨ ʰʘʨʳʥʳש ʙװʛʽʥʛʽ ʪʘסʜʳʨʳ ʤʝʥ ʙʦʣʘʰʘסʳ ʘʜʘʤ ʙʘʣʘʩʳʥʳש ʛʝʦʣʦʛʠʷʣʳץ ʢװʰ 

ʨʝʪʽʥʜʝ ʘץʳʣ-ʦʡʳʥʳש, ʙʽʣʽʤʽʥʽש ʜʝשʛʝʡʽʥʝ ʪʽʢʝʣʝʡ ץʘʪʳʩʪʳ. 

ɽʣʙʘʩʳ ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚʪʳ2018 ש ʞʳʣסʳ 10 ץʘשʪʘʨʜʘסʳ פʘʟʘץʩʪʘʥ ʭʘʣץʳʥʘ ʞʦʣʜʘסʘʥ 

çʊᴇʨʪʽʥʰʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʨʝʚʦʣʶʮʠʷ ʞʘסʜʘʡʳʥʜʘסʳ ʜʘʤʫʜʳש ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʽè ʘʪʪʳ 

ʞʦʣʜʘʫʳʥʜʘ ʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʘʭʫʘʣ ʤᴅʩʝʣʝʩʽ ʪʘʣץʳʣʘʥʜʳ. (ʅʘʟʘʨʙʘʝʚ, 2018: 15)  ɸʪʘʧ ʘʡʪץʘʥʜʘ 

ʨʝʩʫʨʩʪʳץ ᴅʣʝʫʝʪʪʽ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ᴇʟ ʞײʤʳʩʪʘʨʳʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘʣʳסʳʥ ʩʘץʪʘʫ, 

 ʪʘʨʜʳ ʟʘʤʘʥץʘʣʜʳץ ,ʦʶץ ʘʨʳ ʪʘʣʘʧסʳ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥʝ ʞʦסʪʘʟʘʣʳ ץʵʢʦʣʦʛʠʷʣʳ שʠʤʘʨʘʪʪʘʨʜʳס

ʪʘʣʘʙʳʥʘ ʩʘʡ ʫʪʠʣʠʟʘʮʠʷʣʘʫ ʞᴅʥʝ ץʘʡʪʘ ᴇשʜʝʫ װʰʽʥ ʰʘʨʘʣʘʨ ץʘʙʳʣʜʘʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʕʢʦʣʦʛʠʷʣʳץ ʢʦʜʝʢʩʢʝ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʫʜʽ ʪʘʣʘʧ ʝʪʪʽ. ɸʪʘʣסʘʥ ʪʘʣʘʧʪʘʨʜʳש ʙʘʨʣʳסʳ ʝʣʽʤʽʟʜʝʛʽ 

ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽש ʦש ʰʝʰʽʤʽʥ ʪʘʙʫʜʳש ʤװʤʢʽʥʜʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʽʨʛʽ ʢʝʟʝשʜʝ 

ʝʣʽʤʽʟʜʽש ʘʣʜʳʥʜʘ ʪײʨסʘʥ çʞʘʩʳʣ ʵʢʦʥʦʤʠʢʘϤʘè ʢᴇʰʫ ʞᴇʥʽʥʜʝʛʽ ʥʝʛʽʟʛʽ ʙʘʩʳʤ ʤʽʥʜʝʪʪʝʨʽ:  

ʨʝʩʫʨʩʪʘʨʜʳ (ʩʫ, ʞʝʨ, ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʙʘʩץʘ) ʧʘʡʜʘʣʘʥʫ ʤʝʥ ʦʣʘʨʜʳ ʙʘʩץʘʨʫ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ; ץʦʣʜʘ ʙʘʨ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʞʘסשʳʨʪʳʧ, ʞʘשʘʣʘʨʳʥ ʩʘʣʫ;  ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ץʳʩʳʤʜʳ 

ʞײʤʩʘʨʪʫʜʳש ʨʝʥʪʘʙʝʣʴʜʽʢ ʞʦʣʳ ʘʨץʳʣʳ ʭʘʣʳץʪʳש ᴅʣʘʫץʘʪʳ ʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʩʘʧʘʩʳʥ 

ʘʨʪʪʳʨʫ;ײʣʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ, ʩʦʥʳש ʽʰʽʥʜʝ ʩʫ ץʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ çɾʘʩʳʣ 

ʵʢʦʥʦʤʠʢʘסʘè ʢᴇʰʫ ʞᴇʥʽʥʜʝʛʽ ʪײʞʳʨʳʤʜʘʤʘסʘ ʩᴅʡʢʝʩ ʦʥʳ7 ש ʙʘסʳʪʪʘ , װʰ ʢʝʟʝשʤʝʥ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʪʳʥʳ ʙʝʣʛʽʣʝʥʛʝʥ:  

× 2013-2020 ʞʞ. ï ʦʩʳ ʢʝʟʝשʜʝ ʤʝʤʣʝʢʝʪʪʽש ʥʝʛʽʟʛʽ ʙʘʩʳʤʜʳסʳ ʨʝʩʫʨʩʪʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ ʞᴅʥʝ ʪʘʙʠסʘʪ ץʦʨסʘʫ ץʳʟʤʝʪʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ, ʩʦʥʜʘʡ-ʘץ 

çʞʘʩʳʣè ʠʥʬʨʘײץʨʳʣʳʤʜʳ ײץʨʫ ʙʦʣʘʜʳ;  

× 2020-2030 ʞʞ. ï ץʘʣʳʧʪʘʩץʘʥ çʞʘʩʳʣè ʠʥʬʨʘײץʨʳʣʳʤ ʙʘʟʘʩʳʥʜʘ ʩʫʜʳ ץײʳʧʪʳ 

ʧʘʡʜʘʣʘʥʫסʘ, ʞʘשʘʨʪʳʣʘʪʳʥ ʵʥʝʨʛʝʪʠʢʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʜʘʤʳʪʫʜʳ ʢᴇʪʝʨʤʝʣʝʧ, 

ʳʥʪʘʣʘʥʜʳʨʫסʘ ʞᴅʥʝ ʦʥʳ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʫסʘ, ʩʦʥʜʘʡ-ʘײץ ץʨʳʣʳʩʪʘʨʜʳ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥʽש 

ʞʦסʘʨʳ ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʙʘʟʘʩʳʥʜʘ ʩʘʣʫסʘ ʙʘסʜʘʨʣʘʥסʘʥ ײʣʪʪʳץ ʵʢʦʥʦʤʠʢʘʥʳ ʞʘשʘʨʪʫ 

ʙʘʩʪʘʣʘʜʳ;  

× 2030-2050 ʞʞ. ï ײʣʪʪʳץ ʵʢʦʥʦʤʠʢʘʥʳש ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳש ʞʘשʘʨʪʳʣʫʳ ʤʝʥ 

ʦʨʥʳץʪʳʣʳסʳ ץʘסʠʜʘʪʪʘʨʳʥʜʘ ʧʘʡʜʘʣʘʥʫʜʳ ʪʘʣʘʧ ʝʪʝʪʽʥ çװʰʽʥʰʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʪᴇשʢʝʨʽʩè ʜʝʧ 

ʘʪʘʣʘʪʳʥ ץʘסʠʜʘʪʪʘʨסʘ ʢᴇʰʫʽ. 

 ʪʘʫ ʤᴅʩʝʣʝʩʽʥʝץʘʫ ʞᴅʥʝ ʩʘסʦʨץ ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ ,ʜʘʡסʞʘ ץʘʟʽʨʛʽ ᴅʣʝʤʜʝʛʽ ʵʢʦʣʦʛʠʷʣʳפ

ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʰʝʰʽʤʜʝʨʽ ʜװʥʠʝʞװʟʽʣʽʢ ץʦסʘʤʜʘʩʪʳץʪʳש ʪײʨʘץʪʳ ʵʢʦʣʦʛʠʷʣʳץ ʜʘʤʫסʘ 

ᴇʪʫʛʝ ʜʝʛʝʥ ײʤʪʳʣʳʩʳʥ ʢװʰʝʡʪʽʧ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫ ʽʩʽʥ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫסʘ ʞʘשʘʰʘ 

ʢᴇʟץʘʨʘʩʧʝʥ ץʘʨʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳʣʘʡʰʘ ʞʘʣʧʳסʘ ʙʽʨʜʝʡ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ 

ʪᴅʨʙʠʝ ʙʝʨʫ ʤʘץʩʘʪ-ʤʽʥʜʝʪʪʝʨʽ ʤʝʥ ʙʘסʳʪʪʘʨʳʥ ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳװ שʟʜʽʢʩʽʟ ʙʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥʽש ʙʘʨʣʳץ ʜʝשʛʝʡʣʝʨʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʫʜʳ, ʞʘʩʪʘʨʜʳש ʢᴇʟץʘʨʘʩʳʥ, ʪʘʙʠסʘʪץʘ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ, ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʤʝʢʝʤʝʣʝʨʜʝʥ ʙʘʩʪʘʧ 

ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʘ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʳ ʵʢʦʣʦʛʠʷʣʳץ ʪᴅʨʙʠʝ, ʙʽʣʽʤ ʤʘʟʤײʥʳ ʤʝʥ ʞʘʧʧʘʡ 

 .ʨʛʽʟʫʜʽ ʤʽʥʜʝʪʪʝʡʜʽװʪʳ ʞץʪʘʩʪʳץʘʤʪʫʜʳ ʞᴅʥʝ ʦʥʳ ʩʘʙʘץ

ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝ ʙʝʨʫʜʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ: 

 ;ʘ ʞʦʣ ʙʝʨʤʝʫסʘʨʘʫʰʳʣʘʨץ ʧʝʥץʘ ʞʘʫʘʧʩʳʟʜʳסʘʥ ʦʨʪʘסʦʨʰʘץ  ×

×  ʞʘʩʪʘʨʜʳש ʙʦʡʳʥʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; 

 ʪʫ ʞᴅʥʝװʘʫ, ʢסʦʨץ ʘʪʪʳסʳʣʳ ʪʘʙʠץʙʝʢ ʪᴅʨʙʠʝʩʽ ʘʨשʙʝʢ ʞᴅʥʝ ʝשʧʘʡʜʘʣʳ ʝ ץʘʤʜʳסʦץ  ×
ʞʘץʩʘʨʪʫ; 

× ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤʜʽ ʥʘʩʠʭʘʪʪʘʫ. 
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× ɾʘʩʪʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʢᴇʟץʘʨʘʩʳʥ, ʩʘʥʘʩʳʥ, ʪʘʙʠסʘʪץʘ װʣʢʝʥ ʧʘʨʘʩʘʪʪʳʣʳץ, 

ʞʘʫʘʧʢʝʨʰʽʣʽʢ, ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ. ʆʩʳ ʪᴅʨʙʠʝ ʘʨץʳʣʳ ʘʜʘʤʥʳש ʤᴅʜʝʥʠʝʪʪʽʣʽʢ 

ʩʝʟʽʤʽ, ʵʢʦʣʦʛʠʷʣʳץ ʩʘʥʘʩʳ ץʘʣʳʧʪʘʩʘʜʳ. 

× ʕʢʦʣʦʛʠʷʣʳץ ʪᴅʨʙʠʝʥʽש ʙʘʩʪʳ ʤʽʥʜʝʪʪʝʨʽ: 

×  ᴇʤʽʨʜʝ ʞᴅʥʝ ʥʘץʪʳ ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤʜʽ ץʦʣʜʘʥʘ ʙʽʣʫ, ʽʩʢʝʨʣʽʢʢʝ ʪᴇʩʝʣʫ; 

×  ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʞᴅʥʝ ᴇʟʛʝʨʪʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ʦץʫʰʳʣʘʨʜʳ ʞʘʧʧʘʡ ץʦסʘʤʜʳץ ʧʘʡʜʘʣʳ 

ʝשʙʝʢʢʝ ץʦʩʫ; ʤʝʢʪʝʧʪʝ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʞᴅʥʝ ʪᴅʨʙʠʝ ײץʨʘʤʳʥ ײʡʳʤʜʘʩʪʳʨʫ; 

ɹʽʣʽʤʜʽ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ װʰʽʥ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʧᴅʥʜʝʨʽʥ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʧᴅʥʜʽ ץʦʨʰʘסʘʥ 

ʦʨʪʘʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʩʽʥ ʞʘʩʘʫ ץʘʞʝʪ. 

ʌʠʟʠʢʘʥʳ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ סʳʣʳʤʠ ïʪʝʭʥʠʢʘʣʳץ ʨʝʚʦʣʶʮʠʷʥʳץ שʦʨʰʘסʘʥ ʦʨʪʘסʘ 

ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʣʝʨʽʤʝʥ ʪʘʥʳʩʪʳʨסʘʥ ʧʘʡʜʘʣʳ ʙʦʣʘʜʳ.çɾʘʩʳʣ ʵʢʦʥʦʤʠʢʘè 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳשhװ ʽʥʰʽ ʙʘסʳʪʳʥʜʘ - ʵʥʝʨʛʠʷ װʥʝʤʜʝʫ ʞᴅʥʝ ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ 

ʢʘʨʘʩʪʳʨʳʣʩʘ, ʪᴇʨʪʽʥʰʽ ʙʘסʳʪʳ - ʵʣʝʢʪʨ ʵʥʝʨʛʝʪʠʢʘʩʳʥ ʜʘʤʳʪʫ ʤᴅʩʝʣʝʣʝʨʽ ʢʦʡʳʣסʘʥ. ʆʩʳסʘʥ 

ʦʨʘʡ, ʬʠʟʠʢʘʜʘ ʦץʳʪʳʣʘʪʳʥ  ʢʝʡʙʽʨ ʪʘץʳʨʳʧʪʨסʘ ʪʦץʪʘʣʘʡʳץ. 

çʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫ, ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫè 

ʪʘץʳʨʳʙʳʥ ᴇʪʢʝʥ ʢʝʟʜʝ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ װʰʽʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʪײʨסʳʩʳʥʘʥ ץʘʨʘʩʪʳʨʳʧ, ʧᴅʥʘʨʘʣʳץ 

ʥʝʛʽʟʜʝ (ʙʠʦʣʦʛʠʷ, ʭʠʤʠʷ, ʕʢʦʥʦʤʠʢʘʣʳץ ʛʝʦʛʨʘʬʠʷ ʞᴅʥʝ ץʦסʘʤʪʘʥʫ ʩʘʙʘץʪʘʨʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ) ᴇʣʢʝʪʘʥʫ ʧʨʠʥʮʠʧʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʢᴅʩʽʧʪʽʢ ʤʘʤʘʥʜʳץץʘ ʙʘʫʣʫסʘ 

ʙʦʣʘʜʳ(ʊʫʨʜʳʢʫʣʦʚ, 1998: 102). 

çʕʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳè, çʌʦʪʦʵʣʝʤʝʥʪʪʝʨ ʞᴅʥʝ ʦʣʘʨʜʳץ שʦʣʜʘʥʳʣʫʳè ʪʘץʳʨʳʧʪʘʨʳʥ 

ʦץʳʪʫʜʳש ᴅʜʽʩʽ ʤʝʥ ʤʘʟʤײʥʳʥ ץʘʨʘʩʪʳʨʘʡʳץ. çʕʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳè ʪʘץʳʨʳʙʳʥ ᴇʪʢʝʥ ʢʝʟʜʝ, 

ʞʳʣʫ ʵʣʝʢʪʨʣʽʢ ʩʪʘʥʮʠʷʣʘʨʜʳײץ שʨʳʣʳʩʳ ʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽ ʪʫʨʘʣʳ ʪװʩʽʥʜʽʨʛʝʥʜʝ 

ʤסײʘʣʽʤ, ץʘʟʽʨʛʽ ʢʝʟʜʝ ʙʽʟʜʽש ʝʣʽʤʽʟʜʝʛʽ ʞʳʣʫ ʵʣʝʢʪʨʣʽʢ ʩʪʘʥʮʠʷʣʘʨʳʥʳװ שʣʝʩʽʥʝ, ʞʘʣʧʳ 

ᴇʥʜʨʽʣʽʧ ʞʘʪץʘʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳ80% ש-ʽ ʞʘʪʘʪʳʥʳ ʪʫʨʘʣʳ ʘʡʪʘʜʳ. ɾʳʣʫ ʵʣʝʢʪʨʣʽʢ 

ʩʪʘʥʮʠʷʣʘʨʳʥʳש ʘʨʪʳץʰʳʣʳסʳ ʦʣʘʨʜʳש ʤʠʥʝʨʘʣʜʳ ʦʪʳʥʥʳש ʙʘʨʣʳץ ʪװʨʽʤʝʥ ʞײʤʳʩ ʞʘʩʘʡ 

ʙʝʨʝʪʽʥʜʽʛʽ ʞᴅʥʝ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʤʝʥ ץʘʪʘʨ ʳʣʫ ʵʥʝʨʛʠʷʩʳʥ (ʳʩʪʳץ ʩʫ װʡʜʽ ʞʳʣʳʪʘʪʳʥ, ʳʩʪʳץ 

ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ᴇʥʜʽʨʽʩʪʽש ʙʫʤʝʥ ʤץײʪʘʞʜʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ) ʰʳסʘʨʘʪʳʥʜʳסʳ. 

ʆץʫʰʳʣʘʨסʘ ʊʕʉ ʩʭʝʤʘʩʳʥ ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʧ, ץʘʟʽʨʛʽ ʞʳʣʫ ʩʪʘʥʮʠʷʣʘʨʳʥʳץ שʳʟʜʳʨʳʣסʘʥ 

ʙʫʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʪʫʨʙʠʥʘʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥʜʽʛʽ ʝʩʢʝʨʪʽʣʝʜʽ. ʊʫʨʙʠʥʘʥʳש 

ʞײʤʳʩʳ ʢʝʟʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʧ ʰʳץץʘʥ ʙʫʜʳ ʩʫʳץ ʩʫʤʝʥ ʩʘʣץʳʥʜʘʪʫ ץʘʞʝʪ. ʉʦʥʜʳץʪʘʥ 

ʵʥʝʨʛʝʪʠʢʘʣʳץ ʩʪʘʥʮʠʷʜʘ װʟʜʽʢʩʽʟ 10-14 0ʉ-ץʘ ʜʝʡʽʥ ץʳʟסʘʥ ʩʫʣʘʨ ʘסʳʥʳ ᴇʪʽʧ ʞʘʪʘʜʳ. ɹײʣʘʨ 

ʩʫʜʳ ʽʨʽ ʩʫ ץʦʡʤʘʣʘʨʳʥʘ ʜʘ ʪײʨʘץʪʳ ץʳʟʜʳʨʳʣסʘʥ ʩʫʳ ʙʘʨ ʟʦʥʘסʘ ʘʡʥʘʣʳʧ, ʩʫ ץʦʡʤʘʣʘʨʳʥʳש 

ʞʳʣʫʣʳץ ʣʘʩʪʘʥʫʳʥʘ ᴅʢʝʣʽʧ ʦʣʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʙʘʣʘʥʩʳʥʳש ʪʝʨʽʩ ץʳʟʜʳʨʳʣסʘʥ ʩʫʜʳ 

ʰʳסʨʳʧ ʦʪʳʨʘʜʳ ʝʢʝʥ. ʆʩʳʜʘʥ ʢʝʡʽʥ ʦץʫʰʳʣʘʨסʘ ʢᴇʤʽʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʊʕʉ-ʪʘʨʜʳש 

ʤʘʪʝʨʠʘʣʜʳץ ʞᴅʥʝ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʙʘʣʘʥʩʳʥ ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʧ ʢᴇʨʩʝʪʽʧ ʢʝʪʫʛʫ ʙʦʣʘʜʳ. 

ɾײʤʩʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʳץ ʨʝʩʫʨʩʪʘʨʜʳש ʽʰʽʥʜʝ ʦʪʳʥ ʤʝʥ ʦʪʪʝʛʽʥʽש ʵʥʝʨʛʝʪʠʢʘʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

 ʘʥ ʢʝʟʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʞʳʣʫץץʦʪʳʥʜʳ ʞʘ ץʣ ʤʝʥ ʰʣʘʢ ʞʘʪʘʜʳ, ʘʣ ʦʨʛʘʥʠʢʘʣʳװʪʘʨʳ ʢץʘʣʜʳץ

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ץʘʣʜʳץʪʘʨʳ ʉʆ2 ʤʝʥ ʅ2ʆ ʧʘʡʜʘʣʘʥʙʘʡʜʳ. ʆʣʘʨ ʘʪʤʦʩʬʝʨʘʥʳש 

-ʠ ʪʝʧʝסʳ ʪʘʙʠסʘʪʪʘסʠ ʮʠʢʣʜʽʢ ʧʨʦʮʝʩʩʪʝʨʛʝ ᴅʩʝʨ ʝʪʽʧ, ʪʘʙʠסʨʘʤʳʥʘ ʘʨʘʣʘʩʘ ʦʪʳʨʳʧ,  ʪʘʙʠײץ

ʪʝשʜʽʢʪʽ ʙײʟʫסʘ ᴅʢʝʣʝʜʽ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ɾʕʉ ʞʘʩʘסʘʥ ʵʥʝʨʛʠʷ ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʪײʪʳʥʫ ʢʝʟʽʥʜʝ 

ʙʽʨʘʟ ʙᴇʣʽʛʽ ʞʳʣʫסʘ ʘʡʥʘʣʳʧ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪʘʨʘʣʘʜʳ, ᴅʡʪʧʝʩʝ ʪʘʙʠסʠ ʩʫ ץʦʡʤʘʣʘʨʳʤʝʥ ʘʫʘ 

ʘʪʤʦʩʬʝʘʩʳʥʘ ʢʝש ʪʘʨʘʣʘʜʳ. ʕʥʝʨʛʝʪʠʢʘʣʳץ ᴇʥʜʽʨʽʩʪʽ ʩʦʥʳʤʝʥ ץʘʪʘʨ ɾʕʉ-ʥʳײץ שʨʘʣ 

ʞʘʙʜʳץʪʘʨʳʥ ʞʫסʘʥʥʘʥ ʞᴅʥʝ ʢʦʥʩʝʨʚʘʮʠʬ ʞʘʩʘʫʜʘʥ ץʘʣסʘʥ ʣʘʩʪʘʥסʘʥ ʩʫʣʘʨʜʳ ʰʳסʘʨʳʧ, 

 ,ʘʥʜʘסʘʨʘץ ʝʩʝʧʪʝʫʽʥʝ שʘʣʳʤʜʘʨʜʳנ .ʳʟʳʧ ʦʪʳʨʘʜʳסʤʢʽʥʜʽʢ ʪʫװʘ ʤסʘʥ ʦʨʪʘʥʳ ʣʘʩʪʘʫסʦʨʰʘץ

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʦʪʳʥʥʳש ʦʨʛʘʥʠʢʘʣʳץ ʙʘʟʘʩʳ ʧʘʡʜʘʣʘʥʫ ʪװʨʽʥʜʝ ᴇʥʜʽʨʫʜʽש ʢᴇʣʝʤʽʥ ײʣסʘʡʪʫ 

ʘʣʜʘסʳ ʙʦʣʘʰʘץʪʘ ɾʝʨ ʪײʨסʳʥʜʘʨʳʥʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʟʘʣʘʣʳʥ ʪʠʛʽʟʝʪʽʥ ץʦʣʘʡʩʳʟ ʞʘסʜʘʡʣʘʨסʘ-

ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴇʟʛʝʨʽʩʽʥʝ, ʘʪʤʦʩʬʝʨʘʜʘסʳ ʟʠʷʥʜʳ ʛʘʟʜʘʨʜʳש (SO2, NO2, NO) ʢᴇʙʝʶʽʥʝ 

ᴅʢʝʣʽʧ, ʙװʢʽʣ ʪʽʨʰʽʣʽʢʢʝ ʟʠʷʥʳʥ ʪʠʛʽʟʝʪʽʥʽ ʜᴅʣʝʣʜʝʥʽʧ ʦʪʳʨ. ʉʦʥʜʳץʪʘʥ ᴇʥʜʽʨʽʩʪʝ ʙʦʣʩʳʥ, 

ʪʽʨʰʽʣʽʢʪʝ ʙʦʣʩʳʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ װʥʝʤʜʝʥ ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪ. 

çʌʦʪʦʵʣʝʤʝʥʪʪʝʨ ʞᴅʥʝ ʦʥʳ ʧʘʡʜʘʣʘʥʫè ʪʘץʳʨʳʙʳʥ ʦץʳסʘʥ ʢʝʟʜʝ ʦץʫʰʳʣʘʨʜʳ ʞʘʨʳץ 

ʪʘʙʠסʘʪʳʥ ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʫʜʽש ʤʘשʳʟʜʳʣʳסʳʥ ʘʡʪʘ ʢʝʣʽʧ, ʙʽʟʜʽ ʘʡʥʘʣʘ ץʦʨʰʘסʘʥ ʜװʥʠʝʥʽש ʪʝʢ 
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ʢװʨʜʝʣʽ ʞᴅʥʝ ʞʘʥ-ʞʘץʪʳ ײץʨʳʣʳʩʳʥ ʪװʩʽʥʜʽʨʫʜʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʣ ʙʽʟʛʝ ᴇʝʜʽʨʽʩʪʽ 

ʦʜʘʥ ᴅʨʽ ʜʘʤʳʪʫ װʰʽʥ, ץʦסʘʤʥʳש ʤʘʪʝʨʠʘʣʜʳץ ʞᴅʥʝ ʤᴅʜʝʥʠ ʪײʨʤʳʩ ʞʘסʜʘʡʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʘʪʳʥ, ʷסʥʠ ʞʘʨʳץ ʵʥʝʨʛʠʷʩʳʥ ʵʣʝʢʪʨ ʪʦʛʳʥʘ ʪװʨʣʥʝʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

 ץʩʽʥʜʽʨʽʧ ʢʝʪʫ ʢʝʨʝʢ. ʌʦʪʦʵʣʝʢʪʨʦʥʜʳװʳʥ ʪסʘʨʳʣʘʪʳʥʜʳסʳʣʘʨ ʞʘʩʘʣʳʥʳʧ ʰʳסʨʳʣײץ

 ʘʪʳʥʘʩʳʥʩʳʟ, ʙʝʨʽʣʛʝʥ ʯʝʨʪʝʞʜʝʨ ʙʦʡʳʥʰʘ ʜʝʪʘʣʴʜʘʨץ ʝʰʙʽʨ שʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʜʘʤʥʳײץ

ʜʘʡʳʥʜʘʧ ʰʳסʘʨʘʪʳʥ ʩʪʘʥʦʢʪʘʨ ʞʘʩʘʧ, ʢᴇʰʝʜʝʛʽ ʰʳʨʘץʪʘʨʜʳ ʞᴅʥʝ ʢᴇʰʝʣʝʨʜʽ ʞʘʨʳץʪʘʥʜʳʨʫ 

ʞװʡʝʩʽʥ ʽʩʢʝ ץʦʩʘʜʳ ʞᴅʥʝ ʩᴇʥʜʽʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʬʦʪʦʵʣʝʤʝʥʪ ʧʝʥ ʨʝʣʝʥʽ ʢʦʤʙʠʥʘʮʠʷʣʘʫ 

ʢᴇʧʪʝʛʝʥ ᴅʨʪװʨʣʽ ʘʚʪʦʤʘʪʪʳ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨʳʥ ʞʘʩʘʫסʘ, ʤʳʩʘʣסʘ ʤʝʪʨʦʜʘסʳ ʘʚʪʦʤʘʪ, ʩʫʜʳש 

ʣʘʡʣʘʥʫʳʥ ʘʥʳץʪʘʫ, ᴇʟʝʥʜʝʛʽ ʩʫʜʳש ʪʘʟʘʣʳסʳʥ װʟʜʽʢʩʽʟ ʪʝʢʩʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ 

ʪʘʥʳʩʪʳʨʫ ץʘʞʝʪ.(ʊװʛʝʣʙʘʝʚʘ, ʂʘʥʠʙʝʢʦʚʘ 2016: 107). 

ɹʽʟ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ץʦʣʜʘʥʘʪʳʥ ʵʣʝʢʪʨ ײץʨʘʣʜʘʨʜʳש ᴇʟ ʜʝʥʩʘʫʣʳסʳʤʳʟסʘ ץʘʥʰʘʣʳץʪʳ 

ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥʽʥ ʢʝʡʜʝ ʙʽʣʤʝʡ ʜʝ ץʘʣʘʤʳʟ.  ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʘʨץʳʣʳ ʞײʨʪץʘ ײʷʣʳ 

ʪʝʣʝʬʦʥʥʳש, ʤʠʢʨʦʪʦʣץʳʥʜʳ ʧʝʰʪʽש, ʢʦʤʧʴʶʪʝʨʜʽש ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨʳʥʳש ʘʜʘʤ 

ʘסʟʘʩʳʥʘ ץʘʥʰʘʣʳץʪʳ ʟʠʷʥʳ ʙʘʨ ʝʢʝʥʽ ʘʥʳץʪʘʣʳʧ ʦʪʳʨ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨʜʳ 

ʪײʨסʳʥ װʡʜʽש ʪʝʣʝʜʠʜʘʨʳʥʜʘ, ᴇʪʝʛʽʥʜʝ, ʤײʟʜʘʪץʳʰʪʘʨʳʥʜʘ, ʤʠʢʨʦʪʦʣץʳʥʜʳ ʧʝʰʪʝ, 

ʰʘשʩʦʨסʳʰʪʘʨʜʘ, ʢʦʤʧʴʶʪʝʨʜʝ, ײʷʣʳ ʪʝʣʝʬʦʥʜʘʨʜʘ ʙʦʣʘʜʳ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨʜʳש 

1000 ʤɻʮ ʪʘʨʘʣʫ ʢʝʨʝʢ ʙʦʣʩʘ, ʵʣʝʢʪʨʦ ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʘ ʢʝʡʜʝ ʦʜʘʥ ʢᴇʧ ʘʩʳʧ ʢʝʪʝʜʽ. 

  .ʩʳץʘʥʳ ʞʘסʫʘʪʳ ʘʟ ʙʦʣץ שʳʥʳʥʳץʵʣʝʢʪʦʤʘʛʥʠʪʪʽʢ ʪʦʣ שʷʣʳ ʪʝʣʝʬʦʥʥʳױ

ʂᴇʧ סʘʣʳʤʜʘʨ ײʷʣʳ ʪʝʣʝʬʦʥʥʳש ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨʳʥʳש  ʰʳʥʳʥʜʘ ʜʘ ʘʜʘʤ 

ʘסʟʘʩʳʥʘ ץʘʥʰʘʣʳץʪʳ ʟʠʷʥʳ ʙʘʨ ʝʢʝʥʽʥ ʟʝʨʪʪʝʧ ץʘʨʘסʘʥ. ʐʳʥʳʥʜʘ ʜʘ ײʷʣʳ ʪʝʣʝʬʦʥʜʳ ʪʳʤ 

ʞʘץʳʥ ץʦʣʜʘʥסʘʥʜʘ ʦʜʘʥ ʵʣʝʢʪʨʤʘʛʥʠʪʪʽʢ ʵʥʝʨʛʠʷ ʰʳסʘʜʳ, ʪʫʨʘ ʩʦʥʜʘʡ ʵʥʝʨʛʠʷ 

ʤʠʢʨʦʪʦʣץʳʥʜʳ ʧʝʰʪʝ ʪʘʫʳץ ʝʪʽʥ ʧʽʩʽʨʛʝʥʜʝ ʰʳסʘʜʳ. ɹײʣ ʵʥʝʨʛʠʷ ʘʜʘʤʥʳש ʤʠʳʥʘ ʞᴅʥʝ 

ʙʘʩץʘʜʘ ʤװʰʝʣʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ. ױʷʣʳ ʪʝʣʝʬʦʥʜʳ ʙʘʣʘʣʘʨסʘ ײʩʪʘʧ, ʦʥʳʤʝʥ ʦʡʥʘʫסʘ ʙʦʣʤʘʡʜʳ. 

ʐʚʝʜʪʳס ץʘʣʳʤʜʘʨ ç2ʤʠʥ. ʘʨʪʳץ ʩᴇʡʣʝʩʢʝʥ ʢʝʟʜʝ ʘʜʘʤʥʳש ʙʘʩʳʥʜʘ ʰʫ ʧʘʡʜʘ  ʙʦʣʘʜʳè -ʜʝʛʝʥ 

ʪײʞʳʨʳʤʜʘʤʘ ʞʘʩʘʜʳ.  ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝʣʝʨ ʘʜʘʤ ʘסʟʘʩʳʥʘ ᴇʪʝ ץʘʪʪʳ ʟʠʷʥ ʪʽʧʪʽ ʢʝʡʜʝ 

ᴇʣʽʤʛʝ ʜʝ ᴅʢʝʧ ʩʦץʪʳʨʫʳ ʤװʤʢʽʥ ʜʝʛʝʥ ʙʦʣʞʘʤ ʙʘʨ. ɼʝʥʽ ʩʘʫ ʘʜʘʤʜʘʨסʘ 20 ʤʠʥʫʪʪʘʥ  ʘʨʪʳץ 

ʩᴇʡʣʝʩʫʛʝ ʙʦʣʤʘʡʜʳ. ʉʝʙʝʙʽ: ʙʘʩ ʘʫʨʫʳʥʘ ʞᴅʥʝ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥʽש ʙײʟʳʣʫʳʥʘ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. 

 :ʨʳʩײʘʥ ʜסʪʘץʘʥ ʢʝʟʜʝ ʢʝʣʝʩʽ ʝʨʝʞʝʣʝʨʜʽ ʩʘסʷʣʳ ʪʝʣʝʬʦʥʜʳ ʧʘʡʜʘʣʘʥױ
 ʦʣʤʝʥץ ʣ ʢʝʜʝ ʪʝʣʝʬʦʥʜʳײʨʳʩ, ʩʝʙʝʙʽ ʙײʳʣʳ ʩᴇʡʣʝʩʢʝʥ ʜץʘʧ ʘʨץץʣʘײץ ʷʣʳ ʪʝʣʝʬʦʥʤʝʥײ ¶

 .ʘʣʘʜʳסʦʨץ ʩᴅʫʣʝʩʽʥʝʥ שʳʥʥʳץʪʘʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʘʥʜʳסʳʥʜʘʪʧʘץʩʪʘʤʘʡ, ʙʘʩʢʘʞʘײ

¶ ɿᴅʫʣʽʤ װʡʣʝʨʜʝ, ʤʝʢʝʤʝʣʝʨʜʝ ײʷʣʳ ʪʝʣʝʬʦʥʜʳ ץʦʣʜʘʥʙʘʫסʘ ʪʳʨʳʩʳשʳʟ 

 ʘʥ ʞᴇʥסʦʣʜʘʥʳʣץ ʷʣʳ ʪʝʣʝʬʦʥʜʳ ʢᴇʙʽʥʝʩʝ ʪʘʟʘ ʘʫʘʜʘײ ¶

¶ ʩᴅʙʠʣʝʨʛʝʪʝʣʝʬʦʥʜʳʦʡʥʘʫסʘʙʝʨʤʝʫʛʝʪʳʨʳʩʳשʳʟ 

 ,ʘʥʜʘʡʙʦʣʩʘץʟʘʩʳʥʘʟʠʷʥʳסʘʜʘʤʘשʳʥʜʘʨʳʥʳץʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢʪʦʣשʷʣʳʪʝʣʝʬʦʥʥʳױ

ʤʠʢʨʦʪʦʣץʳʥʜʳʧʝʰʪʽשʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢʪʦʣץʳʥʳʥʳשʟʠʷʥʳ ʜʘ ʪʫʨʘ ʩʦʥʜʘʡ ʙʦʣʘʪʳʥʜʳסʳ 

ʘʥʳץʪʘʣסʘʥ. 

ʂʦʤʧʴʶʪʝʨ ʞᴅʥʝ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʳ: 
ʂʦʤʧʴʶʪʝʨʜʽש ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥʜʘʨʜʳש ʘʜʘʤ ʘסʟʘʩʳʥʘ ʪʠʛʽʟʝʨ ᴅʩʝʨʽ ᴇʪʝ ʢᴇʧ 

ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥ ʘʜʘʤʥʳש: 

¶ ʞװʡʢʝʩʽʥʽש ʪʦʟʫʳ, ʩʝʙʝʙʽ ʢʦʤʧʴʶʪʝʨʜʝ ʢᴇʧ ײץʞʘʪ ʙʘʩץʘʥ ʢʝʟʜʝ ʢᴇʙʽʩʽ ײץʞʘʪʪʳ ʩʘץʪʘʫסʘ 

 שʡʢʝʥʽװʘʫʨʫ ʞ ץʘʣʘʜʳ ʩʦʥʜʘ ʘʜʘʤ ʩʪʨʝʩʩ ʘʣʘʜʳ. çɹʘʨʣʳץ ᴇʰʽʧ ץʤʳʪʳʧ ʢʝʪʝʜʽ, ʢʝʡʜʝ ʞʘʨʳײ

ᴅʩʝʨʽʥʝʥ ʙʦʣʘʜʳè ʜʝʧ ʘʡʪʳʣסʘʥ ʩᴇʟ ʙʝʢʝʨ ʝʤʝʩ. 

¶ ʀʤʤʫʥʠʪʝʪ ʪᴇʤʝʥʜʝʫʽ, ʘʜʘʤ ʢᴇʧ ʦʪʳʨסʘʥ ʢʝʟʜʝ ץʘʥ ʘʡʥʘʣʳʤʳ ʙᴅʩʝשʜʝʡʜʽ. 

ʂʦʤʧʴʶʪʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʛʝʥ ʢʝʟʜʝ ʦʥʳש ʞʘʥʳʥʜʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʦʣץʳʥ ʢᴇʧ ʙʦʣʘʜʳ. 

ʂʦʤʧʴʶʪʝʨʜʽש ʧʣʘʪʘʩʳ ʞᴅʥʝ ʤʦʥʠʪʦʨʳ ץʳʟסʘʥ ʢʝʟʜʝ ʘʫʘסʘ ʟʠʷʥ ʟʘʪʪʘʨ ʙᴇʣʽʥʝʜʽ. ʆʩʳʥʳש 

ᴅʩʝʨʽʥʝʥ ʘʫʘ ײץʨסʘʧ, ʘʜʘʤʥʳש ʪʳʥʳʩʘ ʣʫʳ ʙᴅʩʝשʜʝʡʜʽ. ʂʦʤʧʴʶʪʝʨʜʽש ʘʣʜʳʥʜʘ ʢᴇʧ ʦʪʳʨסʘʥ 

ʢʝʟʜʝ ʙʘʩץʘ ʜʘ ʢᴇʧ ʘʫʨʫʣʘʨ ץʦʟʫʳ ʤװʤʢʽʥ: ʢᴇʟ ʘʫʨʫʳ, ץʦʣ ʙʽʣʝʟʽʢʪʝʨʽʥʽש ʽʩʽʥʫʽ, ʦʤʳʨʪץʘʥʳש 

 ,ʳʟשʘ ʪʳʨʳʩʳסʘʣʜʳʥʜʘ ʢᴇʧ ʦʪʳʨʤʘʫ שʰʽʥ ʢʦʤʧʴʶʪʝʨʜʽװ ʦʩʳʣʫʳ. ɸʫʨʤʘʫץ שʪʳץʠʩʘʶʳ, ʩʘʣʤʘץ

ʘʣ ʝʛʝʨ ʞײʤʳʩʳשʳʟ ʙʦʡʳʥʰʘ ʪʘʣʘʧ ʝʪʽʣʩʝ ʘʨʥʘʡʳ ʝʨʝʞʝʣʝʨʜʽ ʩʘץʪʘʧ, ʞʘʪʪʳסʫ ʞʘʩʘʧ ʦʪʳʨʫ 

  .ʘʞʝʪץ

 ʠסʩiʥʫ, ʪʘʙʠװʪʳʣʩʳʤ ʩʳʨʣʘʨʳʥ ʪ שʘʪʪʳסʘʥ ʦʨʪʘ ʤʝʥ ʪʘʙʠסʦʨʰʘץ ,ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝפ

ʙʘʡʣʳסʳʤʳʟʜʳ ʪʠiʤʜi ʧʘʡʜʘʣʘʥʫ, ʢʝʣʝʰʝʢʪʝʛʽ ײʨʧʘסʳʤʳʟ װʰiʥ ʩʘץʪʘʡ ʙiʣʫ- ʘʜʘʤʟʘʪ ץʘʫʳʤʳ 
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ʘʣʜʳʥʜʘסʳ ᴇʪʝ ʤʘשʳʟʜʳ ʨʫʭʘʥʠ ʧʘʨʳʟ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ  

ʜװʥʠʝʥiש  ʬʠʟʠʢʘʣʳץ ʩʫʨʝʪʪʝʤʝʩiʥ  ʪװʩiʥʜiʨʝ ʦʪʳʨʳʧ, ʦʥʳ ץʘʣʘʡ ʘʷʘʣʘʧ, ץʦʨסʘʫ ʢʝʨʝʢʪiʛiʥ 

ʵʢʦʣʦʛʠʷʣʳץ ʩʘʥʘʣʳʣʳץ, ʙiʣiʤʜiʣiʢ, ʠʤʘʥʜʳʣʳץ, ʤᴅʜʝʥʠʝʪʪʽʣʽʢ ʩʠʷץʪʳ ʨʫʭʘʥʠ ʙʘʡʣʳץʪʘʨʤʝʥ 

 ʙiʨi ʜʝʧ שʤᴅʩʝʣʝʣʝʨʜi ץʳʟʜʳ ʧʝʜʘʛʦʛʠʢʘʣʳשʜʝʛi ʤʘשʘʟiʨʛi ʢʝʟʝץ ,ʘʣʳʧʪʘʩʪʳʨʫץ ʰʪʘʩʘײ

ʩʘʥʘʡʤʳʟ. (ʊװʛʝʣʙʘʝʚʘ, פʦʞʘʝʚʘ 2017: 73).ױʩʪʘʟʜʳש ʰʝʙʝʨʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʬʠʟʠʢʘ ʧᴅʥʽʥʽש 

ʢʝʟ-ʢʝʣʛʝʥ ʪʘץʳʨʳʙʳʥʳשʤʘʟʤײʥʳʥʘ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽ ʝʥʛʽʟʫ ʪʠʽʤʜʽ ʙʦʣʘʜʳ ʜʝʧ 

ʩʘʥʘʡʤʳʟ.  
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ʧʝʜʘʛʦʛʠʢʘʣʳץ-ʬʠʟʠʢʘʣʳץ ʟʘשʜʘʨ ʘʨץʳʣʳ ʙʦʣʞʘʫ ʥʝʽʟʜʝʨʽ., çɻʝʦʛʨʘʬʠʷʥʳש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽè 
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ʉɸʅɸʋ ɾתʁɽʉɯʅ תʁʈɽʅʋɻɽ ɸʈʅɸʃנɸʅ ʄʆɹʀʃʔɼɯ פʆʉʓʄʐɸ ױפʈʋ ɾᴄʅɽ 

ʇɸʁɼɸʃɸʅʋ 

 

ᴄ. ɼװʡʩʝʤʙʠʝʚʘ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ɻ.ɹ. ʀʣʠʷʩʦʚʘ 

 

ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ʙʦʣʘʰʘץץʘ ʝʨʢʽʥ ץʘʜʘʤ ʙʘʩʫʳʥ ץʘʣʘʩʘץ, ʩʘʙʘץ 

ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫʽʤʽʟ 

ʢʝʨʝʢ. ʄʘץʘʣʘʜʘ ʤʝʢʪʝʧ ʠʥʬʦʨʤʘʪʠʢʘ ʢʫʨʩʳʥʜʘ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʪʘץʳʨʳʧʪʘʨʜʳש ʙʽʨʽ ï ʩʘʥʘʫ 

ʞװʡʝʣʝʨʽʥ ï ʦץʳʪʫʜʘ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥ, mit.app.inventor ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ײץʨʘʩʪʳʨʳʣסʘʥ ʙʽʨ 

ʩʘʥʘʫ ʞװʡʝʩʽʥʝʥ ʝʢʽʥʰʽ ʩʘʥʘʫ ʞװʡʝʩʽʥʝ ʝʨʢʽʥ ʢᴇʰʽʨʝ ʘʣʫסʘ ʘʨʥʘʣסʘʥ ʤʦʙʠʣʜʽʢ ץʦʩʳʤʰʘʥʳ ײץʨʫ 

ʞʦʣʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɽʩʣʠ ʤʳ ʭʦʪʠʤ, ʯʪʦʙʳ ʥʘʰʠ ʰʢʦʣʴʥʠʢʠ ʫʚʝʨʝʥʥʦ ʩʤʦʪʨʝʣʠ ʚ ʙʫʜʫʱʝʝ, ʤʳ 

ʜʦʣʞʥʳ ʫʤʝʪʴ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʝʥʠʠ. ɺ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʝ 

mit.app.inventor ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʝʨʝʚʦʜʘ ʯʠʩʝʣ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʚ ʜʨʫʛʫʶ ʩʠʩʪʝʤʫ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʠʩʪʝʤʘʤ ʩʯʠʩʣʝʥʠʷ ʦʙʫʯʘʝʤʳʤ ʚ ʰʢʦʣʴʥʦʤ 

ʢʫʨʩʝ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷ, ʦץʳʪʫ ײץʨʘʣʜʘʨʳ,  ץʦʩʳʤʰʘ, 

ʧʣʘʪʬʦʨʤʘ, ʤʦʙʠʣʴʜʽ ʦץʳʪʫ 

 

ʆץʫʰʳʣʘʨ ʩʘʥʘʫ ʞװʡʝʣʝʨʽ ʪʘץʳʨʳʙʳʤʝʥ ʤʝʢʪʝʧ ʠʥʬʦʨʤʘʪʠʢʘ ʢʫʨʩʳʥʜʘ ʪʘʥʳʩʳʧ, ʦʥʜʳץ 

ʩʘʥʘʫ ʞװʡʝʩʽʥʝʥ ʝʢʽʣʽʢ ʩʘʥʘʫ ʞװʡʝʩʽʥʝ, ʩʝʛʽʟʜʽʢ ʥʝʤʝʩʝ ʦʥ ʘʣʪʳʣʳץ ʩʘʥʘʫ ʞװʡʝʩʽʥʝ ʢᴇʰʫ 

ʝʩʝʧʪʝʨʽʥ ʰʳסʘʨʘ ʙʘʩʪʘʡʜʳ. ʆץʫʰʳʣʘʨʜʳש ʙʽʨ ʩʘʥʘʫ ʞװʡʝʩʽʥʝʥ ʙʘʩץʘ ʩʘʥʘʫ ʞװʡʝʩʽʥʝ ᴇʪʫ 

ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʙʽʣʫʽ ʤʘשʳʟʜʳ. ɸʣʛʦʨʠʪʤʜʝʨʜʽ ʞʝʪʽʢ ʤʝשʛʝʨʛʝʥʥʝʥ ʢʝʡʽʥ ʦʩʳ ʧʨʦʮʝʩʪʝʨʜʽ 

ʘʨʥʘʡʳ ײץʨʳʣסʘʥ ץʦʩʳʤʰʘʣʘʨ ʘʨץʳʣʳ ʪʝʟ ʦʨʳʥʜʘʫ ʦץʫʰʳסʘ ʫʘץʳʪʪʳ װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ ʞᴅʥʝ ʰʳסʘʨʳʣסʘʥ ʝʩʝʧʪʽש ʜײʨʳʩ ʥʝʤʝʩʝ ʙײʨʳʩʪʳסʳʥ ץʘʜʘסʘʣʘʫסʘ ʜʘ ᴇʟ ʧʘʡʜʘʩʳʥ 
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ʪʠʛʽʟʝʜʽ. ʄʘץʘʣʘʜʘ ʦʩʳʥʜʘʡ ʤʦʙʠʣʜʽʢ ץʦʩʳʤʰʘʥʳ mit.app.inventor ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ײץʨʫ 

ʤװʤʢʽʥʜʽʛʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 
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 ,ʘ ʦʨʥʘʪʳʧסʳʤʳʟסʨʳʣײץ ʳʣʳ  ʦʥʳץʦʩʳʤʰʘʤʳʟ ʜʘʡʳʥ,  ʩʣ̔ʪʝʤʝ ʥʝʤʝʩʝ QR ʢʦʜʳ ʘʨפ .7

ʞװʢʪʝʧ ʧʘʡʜʘʣʘʥʘ ʙʝʨʫʛʝ ʙʦʣʘʜʳ. 

 

 
 
ʆʩʳʥʜʘʡ ץʦʩʳʤʰʘʣʘʨʜʳ mit.app.inventor ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ײץʨʳʧ, ʩʘʙʘץ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ 

ʧʘʡʜʘʣʘʥʫ ï ʦץʫ ʧʨʦʮʝʩʽʥ ʞʘʥʜʘʥʜʳʨʫʜʳש ʙʽʨ ʞʦʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʈʘʩʳʥʜʘ, ץʘʟʽʨʛʽ ʪʘשʜʘ 

ʩʤʘʨʪʬʦʥʜʘʨʳʤʳʟʜʘסʳ play market ʩʝʢʽʣʜʽ ץʦʩʳʤʰʘʣʘʨ ʜװʢʝʥʽʥʜʝ ʽʟʜʝʩʪʽʨʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʩʝʢ ʦץʫ 

ʧʨʦʮʝʩʽʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ײʩʳʥʳʣʘʪʳʥ ʤʦʙʠʣʴʜʽʢ ץʦʩʳʤʰʘʣʘʨʜʳש ᴇʪʝ ʢᴇʧ ʝʢʝʥʽʥ ʙʘʡץʘʡʤʳʟ. ɹײʣ 

ʙʘסʳʪʪʘ ʞײʤʳʩʪʘʨ ʞʘʣסʘʩʘ ʙʝʨʝʪʽʥʽ ʪװʩʽʥʽʢʪʽ, ʩʦʥʜʳץʪʘʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳש ʙʦʣʘʰʘסʳ ʟʦʨ ʜʝʧ 

ʦʡʣʘʡʤʳʟ.  
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ɹʀɿʅɽʉ ʆʈʊɸʃʓנʓʅɸ 3D ɸʈʍʀʊɽʂʊʋʈɸʉʓʅ ɾᴄʅɽ BIM ʊɽʍʅʆʃʆɻʀʗʉʓʅ 

ᴄɿɯʈʃɽʋ 

 

ɸ. ɼװʡʩʝʥʙʘʡ, 5ɺ070300-ɸץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʬ.-ʤ.Ϥ.ʢ., ϨʘʫʳʤʜʘʩʪʳʨʳʣϤʘʥ ʧʨʦʬʝʩʩʦʨ ʤ.ʘ. Ϲ.Ϸ. Ϸʫʝʣʙʝʢʦʚ  

 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʘʜʘ ʘץʧʘʨʘʪʪʳ ʤʦʜʝʣʴʜʝʫʜʽ ײץʨʫ(BIM) ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʮʠʬʨʣʳץ ʢᴇʨʽʥʽʩʪʝʨʽʥ ײץʨʫ ʤʝʥ ʙʘʩץʘʨʫʜʳ ץʘʤʪʠʪʳʥ 

ᴅʨʪװʨʣʽ ײץʨʘʣʜʘʨʤʝʥ, ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ʞᴅʥʝ ʢʝʣʽʩʽʤʰʘʨʪʪʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʪʽʥʽ ʪʫʨʘʣʳ 

 ʳʪʪʘʥ ʙʘʩʪʘʧ ʙʽʨʥʝʰʝ ʞʳʣʜʘʨʜʘ ʥʝʛʽʟʽʥץʘʥ ʫʘסʞʳʨʳʤʜʘʤʘʩʳ ʜʘʤʳײʘʨʘʩʪʳʨʳʣʘʜʳ.BIM ʪץ

 ʡʣʝʩʽʤʜʽװ שʪʘʤʘʩʳʥʳץʞʘʩʘ ץʜʘʨʣʘʤʘʣʳסʘʥ ʩʪʘʥʜʘʨʪʪʘʨ ʞʘʡʣʳ ʘʡʪʳʣʘʜʳ.BIM ʙʘסʘʣʘץ

ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʜʠʟʘʡʥʳʥ ʞʘʩʘʫ ʤᴅʩʝʣʝʩʽ ײʩʳʥʳʣʘʜʳ.ɾᴅʥʝ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳץ שʦʣʜʘʥʫʰʳʣʘʨʳ ᴅʨ ʪװʨʣʽ çʩʪʠʣʴʜʝʨʜʝè ʦʥʳש ʩʳʟʙʘʩʳʥʳש ʦʨʥʘʣʘʩʫʳʥʘʥ ʞᴅʥʝ 

ʙʝʪʪʽʢ ʙʝʡʥʝʣʝʫ ʬʫʥʢʮʠʷʩʳʥʘʥ ʧʘʡʜʘʣʘʥʘ ʘʣʫʳ ʪʫʨʘʣʳ ץʘʨʘʣʘʜʳ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: BIM, ʘץʧʘʨʘʪ, ArchiCAD, 3D ʘʨʭʠʪʝʢʪʫʨʘ, FreeCAD 
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ɸץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴʜʝʫʜʽ ײץʨʫ (BIM) - ʙײʣ ʦʨʳʥʜʘʨʜʳש ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʮʠʬʨʣʳץ ʢᴇʨʽʥʽʩʪʝʨʽʥ ײץʨʫ ʤʝʥ ʙʘʩץʘʨʫʜʳ ץʘʤʪʠʪʳʥ ᴅʨʪװʨʣʽ ײץʨʘʣʜʘʨʤʝʥ, 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ʞᴅʥʝ ʢʝʣʽʩʽʤʰʘʨʪʪʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʪʽʥ ʧʨʦʮʝʩʩ. ɸץʧʘʨʘʪʪʳץ 

ʤʦʜʝʣʴʜʝʨ (BIM) - ʙײʣ ײץʨʘʩʪʳʨʳʣסʘʥ ʘʢʪʠʚʢʝ ץʘʪʳʩʪʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫʜʳ ץʦʣʜʘʫ װʰʽʥ 

ʰ rסʘʨʫסʘ, ʘʡʳʨʙʘʩʪʘʫסʘ ʥʝʤʝʩʝ ʞʝʣʽʛʝ ץʦʩʫסʘ ʙʦʣʘʪʳʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʬʘʡʣʜʘʨ (ʢᴇʙʽʥʝʩʝ, ʙʽʨʘץ 

ʞʝʢʝ ʬʦʨʤʘʪʪʘ ʝʤʝʩ). BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥ סʠʤʘʨʘʪʪʘʨ ʤʝʥ ᴅʨʪװʨʣʽ ʬʠʟʠʢʘʣʳץ 

ʠʥʬʨʘײץʨʳʣʳʤʜʘʨʜʳ, ʤʳʩʘʣʳ, ʩʫ, ץʦץʳʩ, ʛʘʟ, ʙʘʡʣʘʥʳʩ, ʢʦʤʤʫʥʠʢʘʮʠʷ, ʘʚʪʦʤʦʙʠʣʴ ʞʦʣʜʘʨʳ, 

ʪʝʤʽʨʞʦʣʜʘʨ, ʢᴇʧʽʨʣʝʨ, ʧʦʨʪʪʘʨ ʤʝʥ ʪʫʥʥʝʣʴʜʝʨʜʽ ʞʦʩʧʘʨʣʘʡʪʳʥ, ʞʦʙʘʣʘʡʪʳʥ, ʩʘʣʘʪʳʥ, 

ʧʘʡʜʘʣʘʥʘʪʳʥ ʞᴅʥʝ ʢװʪʽʧ ײʩʪʘʡʪʳʥ ʞʝʢʝ ʘʜʘʤʜʘʨ, ʢᴅʩʽʧʦʨʳʥʜʘʨ ʤʝʥ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ 

 .ʦʣʜʘʥʘʜʳץ

BIM ʪײʞʳʨʳʤʜʘʤʘʩʳ 1970-ʰʽ ʞʳʣʜʘʨʜʘʥ ʙʘʩʪʘʧ ʜʘʤʠ ʙʘʩʪʘʜʳ, ʙʽʨʘץ ʦʣ 2000-ʰ  r

ʞʳʣʜʘʨʜʳש ʙʘʩʳʥʜʘ ʢʝʣʽʩʽʣʛʝʥ ʪʝʨʤʠʥʛʝ ʘʡʥʘʣʜʳ. ʉʪʘʥʜʘʨʪʪʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ BIM-ʜʽ 

 ʣʳʙʨʠʪʘʥʠʷʜʘױ ʨʜʽ; 2007 ʞʳʣʜʘʥ ʙʘʩʪʘʧװʪʘ ʞץʨʣʽ ʞʳʣʜʘʤʜʳװʨʣʽ ʝʣʜʝʨʜʝ ᴅʨ ʪװʘʙʳʣʜʘʫ ᴅʨʪץ

ʞʘʩʘʣסʘʥ ʩʪʘʥʜʘʨʪʪʘʨ 2019 ʞʳʣʜʳץ שʘשʪʘʨʳʥʜʘ ʙʘʩʪʘʣסʘʥ ISO 19650 ʭʘʣʳץʘʨʘʣʳץ 

ʩʪʘʥʜʘʨʪʳʥʳש ʥʝʛʽʟʽʥ ץʘʣʘʜʳ.BIM ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʥʽʤʜʽʣʽʢʪʽ ʪʘʣʜʘʫ װʰʽʥ ץʘʞʝʪʪʽ ʜʝʨʝʢʪʝʨʜʽש 

ʢᴇʧ ʙᴇʣʽʛʽʥ ץʘʤʪʠʜʳ. BIM-ʜʝʛʽ ײץʨʳʣʳʩ ץʘʩʠʝʪʪʝʨʽ ײץʨʳʣʳʩʪʳש ʪʠʽʤʜʽʣʽʛʽʥ ʤʦʜʝʣʴʜʝʫ װʰʽʥ 

ʢʽʨʽʩ ʬʘʡʣʳʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ײץʨʫ ʞᴅʥʝ ʫʘץʳʪ ʧʝʥ ʢװʰʪʽש ʘʡʪʘʨʣʳץʪʘʡ ʤᴇʣʰʝʨʽʥ װʥʝʤʜʝʫ 

 ᴇʥʽʤʜʽʣʽʛʽʥ שʠʤʘʨʘʪʪʳס ʣ ʧʨʦʮʝʩʪʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫײʘʪʘʨ, ʙץ ʦʣʜʘʥʳʣʘ ʘʣʘʜʳ. ʉʦʥʳʤʝʥץ ʰʽʥװ

ʤʦʜʝʣʴʜʝʫ ʧʨʦʮʝʩʽʥʜʝ ץʘʪʝʣʽʢʪʝʨ ʤʝʥ ʩᴅʡʢʝʩʩʽʟʜʽʢʪʝʨʜʽ ʘʟʘʡʪʘʜʳ. 

ɸץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴʜʝʨʜʽ ײץʨʫʜʳ ʙʘʩץʘʨʫ 

ɸץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴʜʝʨʜʽ ײץʨʫ ʙʘʨʣʳץ ʪײʞʳʨʳʤʜʘʤʘʤʝʥ ʘʡʥʘʣʳʩʫסʘ ʜʝʡʽʥʛʽ ʫʘץʳʪ 

ʘʨʘʣʳסʳʥ ץʘʤʪʠʜʳ. ʆʩʳ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʪʠʽʤʜʽ ʙʘʩץʘʨʫʜʳ 

 ʘʥסʘ ʘʨʥʘʣסʤʢʽʥ (ʢʝʡʜʝ ʦʥʳ ʞʦʙʘʣʘʫװʘʡʳʥʜʘʣʫʳ ʤסʰʽʥ BIM ʤʝʥʝʜʞʝʨʽ ʪʘװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʚʠʨʪʫʘʣʜʳ, VDC, ʞʦʙʘ ʤʝʥʝʜʞʝʨʽ - VDCPM) ʪʘסʘʡʳʥʜʘʡ ʘʣʘʜʳ. BIM ʤʝʥʝʜʞʝʨʽ ʢʣʠʝʥʪʪʽש 

ʪʘʧʩʳʨʤʘʩʳ ʙʦʡʳʥʰʘ ʞʦʙʘʣʘʫ ʘʣʜʳʥʜʘסʳ ʢʝʟʝשʥʝʥ ʙʘʩʪʘʧ BIM-ʜʽ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ץʘʜʘסʘʣʘʫ װʰʽʥ 

ʙʦʣʞʘʤʜʳ ʞᴅʥʝ ᴇʣʰʝʥʛʝʥ ᴇʥʽʤʜʽʣʽʢ ʤʘץʩʘʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʙʘץʳʣʘʫ, ʙʘץʳʣʘʫ, ʪʘʣʜʘʫ, ʢʝʩʪʝ 

ʞװʨʛʽʟʝʪʽʥ סʠʤʘʨʘʪʪʳש ʢᴇʧ ʩʘʣʘʣʳץ ʘץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴʜʝʨʽʥ ץʦʣʜʘʡ ʦʪʳʨʳʧ, ʞʦʙʘʥʳ ײץʨʘʩʪʳʨʫ 

ʪʦʙʳʥʜʘ ʩʘץʪʘʣʘʜʳ. , ײʰʫ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ.  פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʢʦʤʧʘʥʠʷʣʘʨ BIM-ʜʽ ᴅʨ ʪװʨʣʽ 

ʜʝʪʘʣʴʜʘʨʜʘ ʜʘʤʳʪʫʜʳ ץʘʨʘʩʪʳʨʫʜʘ, ᴇʡʪʢʝʥʽ BIM-ʜʽץ שʦʣʜʘʥʳʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʘʟʜʳ-ʢᴇʧʪʽ 

ʜʝʪʘʣʴʜʘʨ ץʘʞʝʪ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʣʝʨʜʝ ײץʨʳʣʳʩ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳץ ʤʦʜʝʣʴʜʝʨ 

ʰʳסʘʨʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʤʦʜʝʣʴʜʝʫ ᴅʨʝʢʝʪʪʝʨʽ ᴅʨ ʪװʨʣʽ. 

ᴆʟʘʨʘ װʡʣʝʩʽʤʜʽʣʽʢ ʞᴅʥʝ BIM ʩʪʘʥʜʘʨʪʪʘʨʳ 

ʂʝʡʙʽʨ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʣʘʨʳ ᴇʟʜʝʨʽʥʽש ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʜʘ 

ʤʝʥʰʽʢʪʽ ʜʝʨʝʢʪʝʨ ײץʨʳʣʳʤʳʥ ʞʘʩʘסʘʥʜʳץʪʘʥ, ʙʽʨ ʞʝʪʢʽʟʫʰʽʥʽץ שʦʩʳʤʰʘʣʘʨʳ ʞʘʩʘסʘʥ 

ʜʝʨʝʢʪʝʨ ʤʝʥ ʬʘʡʣʜʘʨ ʙʘʩץʘ ʞʝʪʢʽʟʫʰʽʣʝʨʜʽש ʰʝʰʽʤʜʝʨʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʤʝʫʽ ʤװʤʢʽʥ. 

ɹʘסʜʘʨʣʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʛʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ᴅʨ ʪװʨʣʽ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘ BIM ʜʝʨʝʢʪʝʨʽʥ ʙᴇʣʫʜʽש ʙʝʡʪʘʨʘʧ, ʞʝʢʝ ʝʤʝʩ ʥʝʤʝʩʝ ʘʰʳץ 

ʩʪʘʥʜʘʨʪʪʘʨʳ ᴅʟʽʨʣʝʥʜʽ.BIM-ʥʽש ʘʣסʘʰץʳ ʩʪʘʥʜʘʨʪʳ CIMSteel Integration Standard, CIS / 2, 

 ʰʽʥ ᴇʥʽʤ ʤʦʜʝʣʽ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʤʝʥ ʘʣʤʘʩʫװ ʧʘʨʘʪץʙʦʣʘʪ ʞʦʙʘʩʳ ʪʫʨʘʣʳ ʘ ץʨʳʣʳʤʜʳײץ

ʬʘʡʣʳʥʳש ʬʦʨʤʘʪʳ ʙʦʣʜʳ (CIMsteel: Computer Integrated Manufacturing of Constructional 

Steelwork). CIS / 2 ʙʦʣʘʪ ʞʘץʪʘʫʣʳ ײץʨʳʣʳʤʜʘʨʜʳ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʩʘʣʫ ʢʝʟʽʥʜʝ װʟʜʽʢʩʽʟ ʞᴅʥʝ 

ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʘץʧʘʨʘʪ ʘʣʤʘʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʥʳ ʃʠʜʩ ʋʥʠʚʝʨʩʠʪʝʪʽ ʤʝʥ 

 ʳʥʜʘ ɼʞʦʨʜʞʠʷ ʊʝʭשʩʦ שʨʳʣʳʩ ʠʥʩʪʠʪʫʪʳ 1990 ʞʳʣʜʘʨʜʳײץ ʙʦʣʘʪ שʣʳʙʨʠʪʘʥʠʷʥʳױ

ʢʽʨʽʩʪʝʨʽʤʝʥ ʜʘʤʳʪʳʧ, ʘʤʝʨʠʢʘʥʜʳץ ʙʦʣʘʪ ײץʨʳʣʳʩ ʠʥʩʪʠʪʫʪʳ ײץʨʳʣʳʤʜʳץ ʙʦʣʘʪץʘ 

ʤᴅʣʽʤʝʪʪʝʨ ʘʣʤʘʩʫ ʬʦʨʤʘʪʳ ʨʝʪʽʥʜʝ 2000 ʞʳʣʳ ʤʘײץʣʜʘʜʳ.  

ʊʦץʩʘʥʳʥʰʳ ʞʳʣʜʘʨʜʳש ʦʨʪʘʩʳʥʘ ʜʝʡʽʥ ʩᴅʫʣʝʪʰʽʣʝʨ ʥʝʛʽʟʽʥʝʥ ʞʦʩʧʘʨʣʘʨʳʥ 

 ץʣʜʝʤ ᴇʟʛʝʨʜʽ. ʂʦʤʧʴʶʪʝʨ ʘʨʭʠʪʝʢʪʫʨʘʣʳװʣ ʤײʨʜʳ. ɹײץ ʘʨʳʥʜʘʰʳʤʝʥץ ʘʨʳʥʜʘʰʧʝʥ ʞᴅʥʝ ʩʠʷץ

ʢʝשʩʝʣʝʨʜʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ 

 ʙʦʣʜʳ. ʂʦʤʧʴʶʪʝʨʣʝʨʤʝʥ ʩʫʨʝʪ ʩʘʣʫ ץʘʡʳʨʘשʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫʤʝʥ ʞʦʙʘʣʘʨʜʳ ʞʦʩʧʘʨʣʘʫ ʦץ

ʞʳʣʜʘʤ ᴇʟʛʝʨʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʘʩʩʘʣʘʨ ʤʝʥ ᴇʣʰʝʤʜʝʨ ʞʦʩʧʘʨʣʘʨʜʘʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 

ʞʘʩʘʣʫʳ ʤװʤʢʽʥ ʞᴅʥʝ ʝʩʝʧʪʝʫ ʤʝʥ ʝʩʝʧ ʘʡʳʨʳʩʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ץʦʣʜʘʥʳʣʘ ʘʣʘʜʳ. 3D 

ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ װʣʢʝʥ סʠʤʘʨʘʪʪʳ 
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ʢᴇʨʥʝʢʽʣʝʥʜʽʨʫʜʝʥ ʙʘʩʪʘʧ, ʰʘסʳʥ ʦʨʳʥʜʳץʪʳש ʜʠʟʘʡʥʳʥ ʟʝʨʪʪʝʫʛʝ ʜʝʡʽʥ ʪʘʨʘʜʳ.ɸʰʳץ ʪװʨʜʝ 

ʘʡʪʩʘץ, AutoCAD-ʪʘסʳ ʪʽʢʪᴇʨʪʙײʨʳʰ ʙʘʣʳץ ʩʘʫʳʪʳʥʘʥ ʙʘʩʪʘʧ ʪʽʢײʰʘץ ʘʣʘשʳʥʘ ʜʝʡʽʥ ʙʦʣʫʳ 

ʤװʤʢʽʥ, ʪʝʢ ʛʝʦʤʝʪʨʠʷʣʳץ ʧʽʰʽʥ ʦʥʳץ שʦʣʜʘʥʳʣʫʳ ʪʫʨʘʣʳ ʝʰʪʝשʝ ʘʡʪʧʘʡʜʳ. 

BIM (Building Information Modeling) ʩʫʨʝʪʪʝʨʛʝ ʤᴅʣʽʤʝʪʪʝʨ ץʘʙʘʪʳʥ ץʦʩʘʜʳ. ArchiCAD 3D 

ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʪʽʢʪᴇʨʪʙײʨʳʰ ʩʘʣסʘʥ ʢʝʟʜʝ ʦʥʳש ʝʜʝʥ, ʝʩʽʢ, ʪʝʨʝʟʝ ʞᴅʥʝ ʪ.ʩ.ʩ 

ʝʢʝʥʽʥ ʜʝ ʢᴇʨʩʝʪʝʩʽʟ, ᴇʡʪʢʝʥʽ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳ ᴅʨ ʦʙʲʝʢʪʽʥʽץ שʦʣʜʘʥʳʣʫʳʥ 

ʪװʩʽʥʝʜʽ, ʩʦʥʜʳץʪʘʥʩʘʣʘʣʳץ ʩʪʘʥʜʘʨʪʪʳ ᴇʣʰʝʤʜʝʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 

ʪʘסʘʡʳʥʜʘʫ.BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʳװ שʡʣʝʩʽʤʜʽ ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʜʠʟʘʡʥʳʥ ʞʘʩʘʫ 

ᴇʪʝ ʦשʘʡ. ʆʩʳ ʪʠʧʪʝʛʽ ʩᴅʫʣʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ סʠʤʘʨʘʪʪʳש ʤʘʩʩʘʩʳʥ, ʙʽʨ ʩᴅʪʪʝ 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.Revitװʥʳʥ ʝʩʝʧʪʝʫʛʝ ʤײץ ʞʘʣʧʳ שʘʞʝʪ ʙʦʣʘʪʳʥʳʥ ʞᴅʥʝ ʦʥʳץ ʘʥʰʘ ʤʘʪʝʨʠʘʣץ

ʩʠʷץʪʳ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳ ʪʝʢ ʩᴅʫʣʝʪʰʽʣʝʨʛʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ MEP, 

ʵʣʝʢʪʨʣʽʢ, ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʞʦʙʘʣʘʫ ʪʦʧʪʘʨʳʥʘ ʘʨʥʘʣסʘʥ. ʆʨʪʘץ ʙʘסʜʘʨʣʘʤʘ 

ʢʦʤʘʥʜʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʞʝשʽʣʜʝʪʝʜʽ ʞᴅʥʝ ʞʦʙʘʥʳש ᴅʨʪװʨʣʽ ʘʩʧʝʢʪʽʣʝʨʽ 

ʘʨʘʩʳʥʜʘסʳ ץʘʡʰʳʣʳץʪʘʨʜʳש ʢװʨʝʢ ʙʽʨʽʥʰʽ ʢʝʩʽʣʛʝʥʛʝ ʜʝʡʽʥ ʙʘʡץʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ.ɹʽʟʜʽש ʪʽʟʽʤʜʝ ʙʽʟ ʢᴇʙʽʥʝʩʝ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥ ײʩʳʥʘʤʳʟ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʙʽʟ ʘʨʭʠʪʝʢʪʫʨʘסʘ ʙʘסʳʪʪʘʣסʘʥ CAD ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ץʦʩʪʳץ. ɹʽʟ ʩʦʥʜʘʡ-ʘץ ʙʘסʘʣʘʨʜʳ ʙʽʨ-

ʙʽʨʽʤʽʟʙʝʥ ʩʘʣʳʩʪʳʨʜʳץ ʞᴅʥʝ ʩʽʟʛʝ ʢʝʟ-ʢʝʣʛʝʥ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳש ʤװʤʢʽʥʜʽʛʽʥ ץʘʨʘʩʪʳʨʜʳץ.ʆʩʳ ᴅʨ ʪװʨʣʽ ʢʨʠʪʝʨʠʡʣʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʙʽʟ ʩʽʟʛʝ 

3D ʪʘשʜʘʫ װʰʽʥ ᴅʨʪװʨʣʽ ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʞᴅʥʝ BIM 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ײʩʳʥʜʳץ.ɼᴅʣ ʩʦʣʘʡ, ʙʽʟ SketchUp-ʪʽ ʦʩʳ ʪʽʟʽʤʛʝ ʝʥʛʽʟʜʽʢ. ʄʳʩץʳʣʜʘʧ, 

 ץʜʘʨʣʘʤʘʣʳסʙʘ ץʳʟ. SketchUp-ʜʽ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳשʜʘשʨʳʥ, ʙʽʟʜʽ ʪʳײʦʡʳʥʜʳʥʳ ʞʘʧʧʘʩ ʙץ

ʞʘʩʘץʪʘʤʘ ʞᴅʥʝ ʪʽʧʪʽ BIM ʙʘסʜʘʨʣʘʤʘʩʳ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʜʘʡ ʞʘץʩʳ ʩʝʙʝʧʪʝʨ 

ʙʘʨ.ɹװʛʽʥʛʽ ʢװʥʛʝ ʜʝʡʽʥ SketchUp ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʢʦʥʮʝʧʪʫʘʣʜʳ ʩʳʟʙʘʣʘʨʜʳ ײץʨʫʜʳש ʩװʡʽʢʪʽ ʽʩʽ 

ʙʦʣʜʳ. ɼʝʛʝʥʤʝʥ, SketchUp-ʜʽ 3D ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʳש ᴅʣʝʫʝʪʪʽ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʘ 

ʘʡʥʘʣʜʳʨʘʪʳʥ ʝʨʝʢʰʝʣʽʛʽ ʦʥʳש ʢʝשʝʡʪʽʣʛʝʥ ʢʝשʝʡʪʽʣʛʝʥ ʥʘʨʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ 

ʧʣʘʛʠʥʜʝʨʜʽש ʝʜᴅʫʽʨ ʩʘʥʳ SketchUp ʙʘסʜʘʨʣʘʤʘʩʳʥʘ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʜʘסʳ 

ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ץʦʩʘʜʳ.ʉᴇʡʣʝʫ ʤᴅʥʝʨʽ ʙʦʡʳʥʰʘ SketchUp ʩʽʟʜʽש ʞʝʢʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʽשʽʟʛʝ ʞᴅʥʝ 

ʙʘʩץʘ 3D ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʳש ᴇʟʽʥʜʽʢ ײץʥʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥ 

ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ! ɹʽʟʜʽש ʥʘʟʘʨʳʤʳʟʜʳ ʘʫʜʘʨסʘʥ ʦʩʳ ʧʣʘʛʠʥʜʝʨʜʽש ʢʝʡʙʽʨʽʥʽש ʪʽʟʽʤʽ: 

PlusSpec - ʙײʣ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʜʘ ʞʘʥ-ʞʘץʪʳ BIM 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ײʩʳʥʘʪʳʥ SketchUp װʰʽʥ ʢʦʤʤʝʨʮʠʷʣʳץ ʧʣʘʛʠʥ. ʄʳʩʘʣ ʢʝʣʪʽʨʫ װʰʽʥ, ʙײʣ BIM 

ʧʣʘʛʠʥʽ ʪʦʣʳץ ʢᴇʣʝʤʜʝ ʞʘʩʘʫסʘ ʦשʘʡ. ʇʣʘʛʠʥ ʙʽʨʜʝʥ 2D ײץʨʳʣʳʩ ʞʦʩʧʘʨʣʘʨʳʥ ʰʳסʘʨʘ 

ʘʣʘʜʳ.ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ BIM ʧʣʘʛʠʥʽ ʩʽʟʛʝ ʰʘʪʳʨʣʘʨ, ʪײʪץʘʣʘʨ ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ 

ʢװʨʜʝʣʽ ײץʨʳʣʳʤʜʘʨʜʳ ʞʘʩʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʩʠץʳʨʰʳʣʘʨʤʝʥ ʙʽʨʛʝ ʢʝʣʝʜʽ. ʆʩʳ 3D 

ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʜʘ ʞʘʩʘʣסʘʥ ʙʘʨʣʳץ ʧʘʨʘʤʝʪʨʣʝʨ ʪʦʣʳסʳʤʝʥ 

ʧʘʨʘʤʝʪʨʣʽʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʝʩʽʢʪʝʨʜʽ, ʪʝʨʝʟʝʣʝʨʜʽ ʞᴅʥʝ ʪʽʧʪʽ ץʘʙʳʨסʘʣʘʨʜʳ ʞʳʣʞʳʪʫʜʳש 

 ʦʡʣʘʨץʡ ʠʝʣʝʨʽ, ᴅʫʝʩװ ʘʣʘʡʪʳʥץ ʰʽʥ (ʞᴇʥʜʝʫʜʽװ ʤʳʩʪʘʨײʝʤʝʩ ʞ ץʂʦʤʤʝʨʮʠʷʣʳ .ץʘʞʝʪʽ ʞʦץ

ʞᴅʥʝ ʪ.ʙ.) PlusSpec-ʪʽש Lite ʥײʩץʘʩʳ ʙʘʨ. 

OpenStudio - ʙײʣ ɸפʐ ʕʥʝʨʛʝʪʠʢʘ ʤʠʥʠʩʪʨʣʽʛʽ ʵʥʝʨʛʠʷʥʳ װʥʝʤʜʝʡʪʽʥ סʠʤʘʨʘʪʪʘʨʜʳ 

ʞʦʙʘʣʘʫסʘ ʢᴇʤʝʢʪʝʩʫ װʰʽʥ ʞʘʩʘסʘʥ ʘץʳʩʳʟ ʧʣʘʛʠʥ. ʉʦʥʳʤʝʥ, ʙײʣ ᴇʪʝ ʥʘץʪʳ BIM ʪʘʧʩʳʨʤʘʩʳʥ 

 ʪʘʨʜʳץʘʡʤʘ ץʨʣʝʨʽʥ ʞᴅʥʝ ʢʣʠʤʘʪʪʳװʨʳʣʳʩ ʪײץ ʩʳʥʘʜʳ. SketchUp-ʜʝ ʩʽʟ ʢᴇʧʪʝʛʝʥײ ʦʣʜʘʫʜʳץ

ʪʘשʜʘʡʩʳʟ (ʦʣʘʨ ɸפʐ-ץʘ ʙʘסʳʪʪʘʣסʘʥ). ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʽʟ ᴅʨ ʙᴇʣʤʝʛʝ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʪʘסʘʡʳʥʜʘʡʩʳʟ - ʙʘסʜʘʨʣʘʤʘ ץʦʥʘװ ץʡʣʝʨʜʽש ʙʘʥʢʝʪ ʟʘʣʜʘʨʳ ʤʝʥ 

ʜʝʣʠʟʜʝʨʛʝ ʜʝʡʽʥʛʽ ᴅʨʪװʨʣʽ ʬʫʥʢʮʠʷʣʘʨʜʳ ץʘʤʪʠʜʳ. 

ʉʽʟ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʜʘ ײʩʳʥʳʣסʘʥ ʘץʧʘʨʘʪץʘ ʩװʡʝʥʝ 

ʦʪʳʨʳʧ, ʥʝʛʽʟʛʽ ʙʘסʜʘʨʣʘʤʘ ʞʳʣ ʙʦʡʳʥʘ ᴅʨ ʪװʨʣʽ ʵʥʝʨʛʠʷ ʪװʨʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫʜʳ ʝʩʝʧʪʝʧ 

ʰʳסʘʨʘʜʳ. ʄᴅʥʜʝʨ ɸפʐ ʕʥʝʨʛʝʪʠʢʘ ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʤᴅʣʽʤʝʪʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. פʘʣʘʩʘשʳʟ, 

ʙᴇʣʤʝʣʝʨʜʽש ᴅʨץʘʡʩʳʩʳ װʰʽʥ ץʦʩʳʤʰʘ ʘץʧʘʨʘʪ ʙʝʨʫ ʘʨץʳʣʳ ʥᴅʪʠʞʝʣʝʨʜʽ ʥʘץʪʳʣʘʡ ʘʣʘʩʳʟ - 

ʤr ʩʘʣʳ. ץʦʣʜʘʥʳʣʘʪʳʥ ʞʘʨʳץʪʘʥʜʳʨʫ ʪװʨʽ, ʪʝʣʝʜʠʜʘʨʣʘʨ ʩʘʥʳ. 

ʆʩʳ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳץ שʦʣʜʘʥʫʰʳʣʘʨʳ ᴅʨ ʪװʨʣʽ 

çʩʪʠʣʴʜʝʨʜʝè ʦʥʳש ʩʳʟʙʘʩʳʥʳש ʦʨʥʘʣʘʩʫʳʥʘʥ ʞᴅʥʝ ʙʝʪʪʽʢ ʙʝʡʥʝʣʝʫ ʬʫʥʢʮʠʷʩʳʥʘʥ ʧʘʡʜʘʣʘʥʘ 

ʘʣʘʜʳ.ɹײʣ ʩʪʠʣʴʜʝʨ ʞʘʨʥʘʤʘʣʳץ ʤʘʪʝʨʠʘʣʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥ ʢᴇʨʢʝʤ ʩʫʨʝʪʪʝʨʜʝʥ ʙʘʩʪʘʧ 
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ʬʦʪʦʨʝʘʣʠʩʪʽʢ ʨʝʥʜʝʨʣʝʨʛʝ ʜʝʡʽʥ. פʳʩץʘʰʘ ʘʡʪץʘʥʜʘ, ʙײʣ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʩʳʥʜʘ ʙʘʨʣʳסʳ װʰʽʥ ʙʽʨ ʥᴅʨʩʝ ʙʘʨ.ɽʛʝʨ ʙײʣ ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʩʘ, ʩʽʟ ʢʝשʝʡʪʫ ʨʝʪʽʥʜʝ 

 ץʜʘʫ ʞʘʩʘʡ ʘʣʘʩʳʟ. 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳשʳʤʳʥʘʥ ʪʘץʘʫ שʢʝ שʳʰʪʘʨʜʳץʘʣʪסʦʟץ ʩʳʥʳʣʘʪʳʥײ

ʙʘסʜʘʨʣʘʤʘʥʳ Thea Render, Lumion ʥʝʤʝʩʝ V-Ray ʩʠʷץʪʳ ʦʧʮʠʷʣʘʨʤʝʥ ʞʘשʘʨʪʳשʳʟ. 

ʇʘʨʘʤʝʪʨʣʽʢ ʤʦʜʝʣʴʜʝʫʜʽש ʘʡʥʘʣʘʩʳʥʜʘ ʞʘʩʘʣסʘʥ FreeCAD - ʙײʣ ʪʝʛʽʥ CAD 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳ. ɹײʣ ʢʝʟ-ʢʝʣʛʝʥ ʢᴇʣʝʤʜʝʛʽ, ʩʦʥʳש ʽʰʽʥʜʝ סʠʤʘʨʘʪʪʘʨʜʘסʳ ᴇʤʽʨʣʽʢ 

ʥʳʩʘʥʜʘʨʜʳ3 שD ʜʠʟʘʡʥʳ װʰʽʥ ʞʘʩʘʣסʘʥ. FreeCAD ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳ ᴇʪʝ ʥʘץʪʳ 

ᴇʨʽʩʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʞײʤʳʩ װʩʪʝʣʜʝʨʽʥ ʥʝʛʽʟʛʽ ץʦʩʳʤʰʘסʘ ʦʨʥʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʦʜʫʣʴʜʽʢ 

ʘʨʭʠʪʝʢʪʫʨʘʥʳ ײʩʳʥʘʜʳ. ʆʩʳ ʞײʤʳʩ װʩʪʝʣʜʝʨʽʥʽש ʘʨʘʩʳʥʜʘ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ 

 .ʘ ʙʦʣʘʜʳסʩʳʥʫײ ʤʢʽʥʜʽʢʪʝʨʽʥװʘʥʜʳ ʤץץʪʦʣʳ שʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫʜʳץ

FreeCAD ʪʝʢ ʘץʳʩʳʟ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳ ʙʦʣסʘʥʳʤʝʥ, ʦʥʳש ʢʦʤʤʝʨʮʠʷʣʳץ 

ʙʘʣʘʤʘʣʘʨʜʘʥ ʙʽʨʥʝʰʝ ʘʨʪʳץʰʳʣʳסʳ ʙʘʨ. ʄʳʩʘʣʳ, ץʘʙʳʨסʘ, ʝʜʝʥ ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʪʳ ʥʳʩʘʥʜʘʨ 

ʩʪʝʨʝʦʪʠʧʪʽʢ ʬʦʨʤʘʣʘʨʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽ. פʘʙʳʨסʘסʘ ץʠʩʘʡʳʧ, ʝʜʝʥ ʧʣʠʪʘʩʳʥ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

ʄײʥʜʘʡ ʬʫʥʢʮʠʷ ɿʘʭʘ ʍʘʜʠʜʪʽש ʞᴅʥʝ ʙʘʩץʘʣʘʨʜʳש ʢʝשʝʡʪʽʣʛʝʥ ʘʨʭʠʪʝʢʪʫʨʘʩʳʥ ʞʦʙʘʣʘʫ 

ʢʝʟʽʥʜʝ ʳסשʘʡʣʳ. 

3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʳש ʥʝʛʽʟʽʥʜʝʛʽ ʧʘʨʘʤʝʪʨʣʽʢ ʤʦʜʝʣʴʜʝʫ 

ʤװʤʢʽʥʜʽʛʽ ʤʦʜʝʣʴ ʪʘʨʠʭʳʥʘ ʦʨʘʣʳʧ, ʦʥʳש ᴇʣʰʝʤʜʝʨʽʥ ᴇʟʛʝʨʪʫ ʘʨץʳʣʳ ʢʦʤʧʦʥʝʥʪʪʽ ʦשʘʡ 

ᴇʟʛʝʨʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʳש ʪʘסʳ ʙʽʨ ʧʣʶʩʽ - ʩʽʟ 

FreeCAD-ʪʳש ʙʘʩץʘ ʞײʤʳʩ װʩʪʝʣʜʝʨʽʥʽש ʙʘʨʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʘʣʘʩʳʟ. ʉʦʜʘʥ ʢʝʡʽʥ 

ʩʽʟ ʙײʣ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʥʳʩʘʥʜʘʨסʘ ʘʡʥʘʣʜʳʨʘʩʳʟ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʥʳש ʙװʢʽʣ 

ʤʦʜʝʣʴʜʝʫ ʪʘʨʠʭʳʥ ʩʘץʪʘʡʩʳʟ. ɹײʣ ʰʳʥʳʤʝʥ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷ! 

FreeCAD ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʞײʤʳʩ װʩʪʝʣʽʥ ᴅʟʽʨʣʝʫ װʩʪʽʥʜʝ. ɼʝʤʝʢ, ʙײʣ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ 

ʙʘסʜʘʨʣʘʤʘ ᴅʣʽ ʢװʥʛʝ ʜʝʡʽʥ ʢʝʡʙʽʨ ʪʽʩ ʧʨʦʙʣʝʤʘʣʘʨʳʥʘ ʪʘʧ ʙʦʣʘʜʳ. ɹʘסʜʘʨʣʘʤʘ IFC ʬʘʡʣʜʘʨʳʥ 

IfcOpenShell ʘʨץʳʣʳ ʠʤʧʦʨʪʪʘʡ ʘʣʩʘ ʜʘ, ʵʢʩʧʦʨʪʪʘʫ ᴅʣʽ ʜʝ ʪᴅʞʽʨʠʙʝʣʽʢ ʩʠʧʘʪʪʘ ʙʦʣʘʜʳ. ɸʣʘʡʜʘ, 

ᴅʟʽʨʣʝʫʰʽʣʝʨ ʞʘץʳʥ ʙʦʣʘʰʘץץʘ IFC-ʪʝʥ ʪʦʣʳץ ץʦʣʜʘʫ ʢװʪʝʜʽ.ʂʦʤʤʝʨʮʠʷʣʳ3 ץD 

ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳ ʩʠʷץʪʳ, FreeCAD ײץʨʘʤʳʥʜʘ ʪʝʨʝʟʝʣʝʨ, 

ʙʘʩʧʘʣʜʘץʪʘʨ ʤʝʥ ʰʘʪʳʨʣʘʨ ʞʘʩʘʫʜʳ ʞʝשʽʣʜʝʪʝʪʽʥ ʩʠץʳʨʰʳʣʘʨ ʙʘʨ. ʉʽʟ ʩʦʥʜʘʡ-ʘץ ʙʘʨʣʳץ 

ʥʳʩʘʥʜʘʨ װʰʽʥ ʰʘʤʘʣʘʨʜʳ ʙᴇʣʽʧ ʘʣʘ ʘʣʘʩʳʟ. ɹײʣ ʜʝʨʝʢʪʝʨʜʽ FreeCAD ʵʣʝʢʪʨʦʥʜʳץ ʢʝʩʪʝʩʽʥʽש 

ʞײʤʳʩ װʩʪʝʣʽʥʜʝ ʢᴇʨʫʛʝ ʞᴅʥʝ ʵʢʩʧʦʨʪʪʘʫסʘ ʙʦʣʘʜʳ.ᴄʨʠʥʝ, ʙײʣ BIM ʙʘסʜʘʨʣʘʤʘʣʳץ 

 ʰʽʥװ ʙᴇʣʽʤʜʝʨʽʥ ʞʘʩʘʫ שʠʤʘʨʘʪʪʳס ʪʘʨ ʙʦʡʳʤʝʥץʰʘײ ʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫʳ ʩʽʟ ʢᴇʨʩʝʪʢʝʥץ

ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. 

ʉʽʟʜʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽשʽʟʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 3D ʘʨʭʠʪʝʢʪʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ 

ʪʘשʜʘʫ ʦשʘʡ ʝʤʝʩ. ʂᴇʙʽʥʝʩʝ ʩʽʟ ʙʝʣʛʽʣʽ ʙʽʨ ʘʨʪʳץʰʳʣʳץʪʘʨʤʝʥ ʙʝʪʧʝ-ʙʝʪ ʢʝʣʝʩʽʟ. ʉʦʥʜʘʡ-ʘץ, 

ʙʘסʘ ʩʪʫʜʝʥʪʪʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ װʰʽʥ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɹʽʨ ʰʝʰʽʤʛʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʤʘʩ 

ʙײʨʳʥ, ʙʘʩץʘ ʩᴅʫʣʝʪʰʽʣʝʨʜʽש ʥʝʤʝʩʝ ᴅʨʽʧʪʝʩʪʝʨʜʽש ʙʝʣʛʽʣʽ ʙʽʨ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ 

ʪʘשʜʘʧ ʘʣסʘʥʳʥ ʪʝʢʩʝʨʫ ʢʝʨʝʢ. ɯʨʽʢʪʝʫʜʝ ʩᴅʫʣʝʪ ʤʝʢʪʝʧʪʝʨʽ ʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʉʦʥʜʘʡ-

ʘץ, ʤʘʤʘʥʜʘʨʤʝʥ ʞᴅʥʝ BIM-ʤʝʥ ʦשʪʘʡʣʳ, ʪʝʛʽʩ ʳʥʪʳʤʘץʪʘʩʪʳץ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ɽʛʝʨ ʩʽʟ ʫʘץʳʪʳשʳʟʜʳ װʥʝʤʜʝʡʪʽʥ ʙʦʣʩʘשʳʟ, ʩʽʟ 3D ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʳש ʙʘʨʣʳץ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥ ץʘʨʘʧ ʰʳסʳʧ, ץʘʡʩʳʩʳ ʩʽʟʜʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽשʽʟʛʝ ʩᴅʡʢʝʩ 

ʢʝʣʝʪʽʥʽʥ ʙʘסʘʣʘʫʳשʳʟ ʢʝʨʝʢ. 
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ɸʐʓפ ʆʅʃɸʁʅ ʂʋʈʉʊɸʈ -ɹɯʃɯʄ ɹɽʈʋɼɽɻɯ ʎʀʌʈʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ 

ɼɸʄʓʊʋɼʓר ɹɸʉʊʓ ʊɽʅɼɽʅʎʀʗʉʓ 

 

 ʘʣʽʤʽסײʤ שɽʨʙʦʩʳʥʦʚʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽʥʽ .נ.נ

ʀ.ʌ.ʍʘʣʠʧʦʚ ʘʪʳʥʜʘϤʳ ˉ1 ʦʨʪʘ ʤʝʢʪʝʧ, ɸʣʤʘʪʳ ʦʙʣʳʩʳ ʊʘʣϤʘʨ Ϩ. 

 

ʊװʡʽʥʜʝʤʝ. ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ - ʙײʣ ʙʽʟʜʽץ שʘʟʽʨʛʽ ץʦסʘʤʜʘסʳ ʞʘשʘ ʰʳʥʜʳץ, ʦʜʘʥ 

ʝʰץʘʡʜʘ ʢʝʪʝ ʘʣʤʘʡʤʳʟ. ᴄʨʠʥʝ, ʙʘʨʣʳץ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ װʰʽʥ ʜʝ ʘʪʘʧ ᴇʪʫ ʢʝʨʝʢ, 

ᴇʟʽʥ-ᴇʟʽ ʦץʳʪʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨ ʪʠʽʤʜʽʣʽʛʽʥʽש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʩʽ ʪʳשʜʘʫʰʳʥʳש 

ʤʦʪʠʚʘʮʠʷʩʳ ʤʝʥ ᴇʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫʜʳש ʞʦסʘʨʳ ʜʝשʛʝʡʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʡʪʢʝʥʽ ʪʳשʜʘʫʰʳʣʘʨ 

ᴇʟ ʙʽʣʽʤ ʙʝʨʫ ʩʪʨʘʪʝʛʠʷʩʳʥ ᴇʟʜʝʨʽ ʘʥʳץʪʘʡʜʳ. ɽש ʘʣסʘʰץʳ ʪʳשʜʘʫʰʳʣʘʨ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨסʘ ʦש 

ʙʘסʘ ʙʝʨʛʝʥ. ʄʘץʘʣʘʜʘ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʝʥʫʽʤʝʥ, ʦʣʘʨʜʳץ שʘʟʽʨʛʽ ʪʘשʜʘ 

ʜʘʤʫʳ ʪʫʨʘʣʳ ץʘʨʘʩʪʳʨʳʣסʘʥ.  

ɸʥʥʦʪʘʮʠʷ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ - ʵʪʦ ʥʦʚʘʷ ʨʝʘʣʴʥʦʩʪʴ ʥʘʰʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʦʪ ʥʝʝ ʥʠʢʫʜʘ ʥʝ ʫʡʪʠ. ʂʦʥʝʯʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ ʜʣʷ ʚʩʝʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʥʣʘʡʥ ʢʫʨʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ ʩʣʫʰʘʪʝʣʝʡ. ɺʝʜʴ ʩʣʫʰʘʪʝʣʠ ʩʘʤʠ 

ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ. ʇʝʨʚʳʝ ʩʣʫʰʘʪʝʣʠ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ 

ʦʥʣʘʡʥ ʢʫʨʩʘʤ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʚʝʜʝʥʠʝ ʦʥʣʘʡʥ ʢʫʨʩʦʚ ʚ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʭ 

ʨʘʟʚʠʪʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ץʘʰʳץʪʘʥ ʦץʳʪʫ, ʦʥʣʘʡʥ ʢʫʨʩʪʘʨ, MOOC, ʧʣʘʪʬʦʨʤʘ, ʠʥʪʝʨʥʝʪ. 

 

 שʞʳʣʜʳ 2017 שʳʰ ʇʨʝʟʠʜʝʥʪʽ ï ɽʣʙʘʩʳ ʅ.ʅʘʟʘʨʙʘʝʚʪʳסשײʊ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ʳʥʘ ɾʦʣʜʘʫʳʥʜʘ ʊᴇʨʪʽʥʰʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʨʝʚʦʣʶʮʠʷץʩʪʘʥ ʭʘʣץʘʟʘפ ʳסʪʘʨʳʥʜʘשʘץ 31

 ʘʪʘʨʣʳץ ʳסשʘʥ 30 ʘʣʜʳסʜʘʤʳ שʝ שʘʨʘʡ ᴅʣʝʤʥʽץ ʘסʩʪʘʥʜʳ 2050 ʞʳʣץʘʟʘפ ʳʥʜʘשʘʨʩʘץ

ʤʝʤʣʝʢʝʪʪʝʨʽʥʽץ שʘʪʘʨʳʥʘ ץʦʩʫ ʤʘץʩʘʪʳʥʜʘ ʙʝʩ ʙʘʩʳʤʜʳץʪʳ ʽʣʛʝʨʽʣʝʪʫ ʪʫʨʘʣʳ ʪʘʧʩʳʨʤʘ 

ʞװʢʪʝʣʛʝʥ ʙʦʣʘʪʳʥ.ɽʣʙʘʩʳ ᴇʟ ɾʦʣʜʘʫʳʥʜʘ ʘʨʥʘʡʳ ʘʪʘʧ ʘʡʪץʘʥʳʥʜʘʡ, ʮʠʬʨʣʳץ ʠʥʜʫʩʪʨʠʷʥʳ 

ʜʘʤʳʪʫ ʙʘʩץʘ ʙʘʨʣʳץ ʩʘʣʘʣʘʨסʘ ʩʝʨʧʽʥ ʙʝʨʝʜʽ. פʘʟʽʛʽ ʪʘשʜʘ ɯʊ-ʩʘʣʘʩʳʥ ʜʘʤʳʪʫ ʤᴅʩʝʣʝʩʽ ʝʨʝʢʰʝ 

ʙʘץʳʣʘʫʜʘ ʪײʨ. ɾʘשʘ ʠʥʜʫʩʪʨʠʷʣʘʨ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʤʘשʳʟʜʳ ʰʘʨʪʳ סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ 

ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ץʦʣʜʘʫ, ʦʣʘʨʜʳ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʤʽʨʽʤʽʟʛʝ ʪʝʟʽʨʝʢ ʝʥʛʽʟʫʜʝ ʞʘשʘ 

ʙʠʽʢʪʽʢʢʝ ʞᴅʥʝ ʞʝשʽʩʢʝ ײʤʪʳʣʫʳʤʳʟ ץʘʞʝʪ [1]. 

ʎʠʬʨʣʽʢ ʩʘʫʘʪʪʳʣʳץ - ʙײʣ ʘʜʘʤ ᴇʤʽʨʽʥʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʜʘ ʮʠʬʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʩʝʥʽʤʜʽ, ʪʠʽʤʜʽ ץʦʣʜʘʥʫסʘ ʜʘʡʳʥʜʳסʳ ʞᴅʥʝ ץʘʙʽʣʝʪʽ. ʆʩʳ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʭʘʣʳץʪʳש ᴇʤʽʨ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʞʦʣ ʘʰʳʧ ʦʪʳʨ. ʈʘʩʳʤʝʥ ʜʝ, ʘʜʘʤʟʘʪ ץʘʫʳʤʳ ʞʳʣ ʩʘʥʘʧ 

ʝʤʝʩ, ʘʡ ʩʘʥʘʧ, ʪʽʧʪʽ ʘʧʪʘ ʤʝʥ ʢװʥ ʩʘʥʘʧ ʮʠʬʨʣʘʥʜʳʨʫ ʟʘʤʘʥʳʥʳש ʩʠץʳʨʣʳ ᴅʣʝʤʽʥʝ ʝʥʽʧ 

ʙʘʨʘʜʳ. ʎʠʬʨʣʘʥʜʳʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʜʝʛʝʥʽʤʽʟ ï ʙײʣ ʙײʨʳʥ-ʩʦשʜʳ ʘʜʘʤʟʘʪ ʙʘʩʪʘʥ ʢʝʰʧʝʛʝʥ 

 .ʩʪʽʥʜʝװ ʪʘʣʫץʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʘʩʘײʜʘ  ʙשʘʟʽʨʛʽ ʪʘץ ,ʥʠסʨʘʣʜʘʨʳ. ʗײץ ʘשʞʘ שʘʞʘʡʳʧ ᴅʣʝʤʥʽס

ʆʣʘʨ ץʘʟʽʨʜʽש ᴇʟʽʥʜʝ ʙʽʟ ʪʘʤʩʘʥʳʧ ʘʡʪʘ ʙʝʨʝʪʽʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ᴇʟʽʥ ʞʦʣʜʘ 

 .ʘʣʜʳʨʘ ʙʘʩʪʘʜʳץ

ɹװʛʽʥʛʽ ʪʘשʜʘ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʪװʨʜʝ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ʥʝʛʽʟʛʽ װ  h ʙʘסʳʪ ʙʦʡʳʥʰʘ 

ʞװʨʛʽʟʽʣʫʜʝ: ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥ ʮʠʬʨʣʘʥʜʳʨʫ, ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʢʦʥʪʝʥʪʽ, ʙʽʣʽʤ ʙʝʨʫʜʽ 

ʙʘʩץʘʨʫʜʳ ʮʠʬʨʣʘʥʜʳʨʫ.פʘʟʘץʩʪʘʥʜʘ ʤʝʢʪʝʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʦʥʳ ʨʝʬʦʨʤʘʣʘʫ 

 ʢᴇʨʽʥʽʩʽ שʤʝʢʪʝʧʪʝʨʽʥʽ ץʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʦʣʘʰʘ שʨʜʽʩʽʥʜʝʛʽ ʙʘʩʪʳ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳװ

ʢᴇʙʽʥʝʩʝ ʙʘʨʣʳץ ʧᴅʥʜʝʨʜʽש ʙײʣʪʪʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʙʽʨʪʽʥʜʝʧ ʢᴇʰʫʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɹʽʟ 

ʦʥʣʘʡʥ ʦץʫʣʳץʪʘʨ ʤʝʥ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ ʪʫʨʘʣʳ, ʘʰʳץ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳ, ᴅʨʙʽʨ 

 .ʘʨʘʩ ʪʫʨʘʣʳ ʘʡʪʳʧ ʦʪʳʨʤʳʟץʘ ʠʢʝʤʜʽ ʞᴅʥʝ ʞʝʢʝ ʢᴇʟסʘʪʳʩʫʰʳץ

 ʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʘʣʘʪʳʥץʳ ʦסʥʜʳʣʳײץ ʝʨʝʢʰʝ שʪʘʥ ʙʽʣʽʤ ʙʝʨʫʜʽץʪʳץʘʰʳץ ʘʟʽʨʛʽפ

 ʳ ʤʝʥסʘʰʳʣʜʳשʞʘ שʳʥʜʘ ʝʤʝʩ, ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳסʘʡʣʳʣʳסשʳ ʤʝʥ ʳסʦʣʘʡʣʳʣʳץ

ʧʝʨʩʧʝʢʪʠʚʘʣʳסʳʥʜʘ. ʉʝʙʝʙʽ, ץʘʟʽʨ ʦץʫʜʳש ʦʩʳ ʪװʨʽ ʤʠʣʣʠʦʥʜʘסʘʥ ʘʜʘʤʜʘʨ װʰʽʥ, ʞᴅʥʝ ʩʽʟ ʙʝʥ 

ʙʽʟ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʞʘשʘ ʞʦʣʜʘʨ ʤʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʘʰʪʳ. 

ɸʰʳץ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨ ץʘʟʽʨʛʽ ʪʘשʜʘ ʞʘᴃʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʙʽʣʽʤ ʘʣʫʜʳש ʝש 

ʪʘʥʳʤʘʣ ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʪʽ װʨʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʰʳץ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨʜʳש ʥʝʛʽʟʛʽ 
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ʤװʤʢʽʥʜʽʢʪʝʨʽ ʢʝʟ-ʢʝʣʛʝʥ ʧᴅʥʜʽ ʪʝʛʽʥ ʦץʫ, ᴇʟʽשʽʟʛʝ ʳסשʘʡʣʳ ʫʘץʳʪʪʘ ʞᴅʥʝ ʩʽʟ װʰʽʥ ץʦʣʘʡʣʳ 

 ʘ ʜʘץʦʥʣʘʡʥ ʢʫʨʩʪʘʨ Coursera, Edx, Udacity ʞᴅʥʝ ʙʘʩ ץʪʘʥʳʤʘʣ ʘʰʳ שʳʥʜʘ ʟʝʨʪʪʝʫ. ɽץʘʨץ

ʢᴇʧʪʝʛʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ײʩʳʥʳʣסʘʥ. ɸʰʳץ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨʜʘ ʫʥʠʚʝʨʩʠʪʝʪ ʦץʳʪʫʰʳʣʘʨʳ 

ᴇʟʜʝʨʽʥʽש ʩʪʫʜʝʥʪʪʝʨʽʥʝ ʦץʳʪץʘʥʳʥʜʘʡ, ץײʩʘʩ ʪʘץʳʨʳʧʪʘʨ ʙʦʡʳʥʰʘ ʢʫʨʩʪʘʨʜʳש, ʙʘʩץʘ ʜʘ ʦץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ʪʝʩʪ ʪװʨʽʥʜʝ ʪʝʢʩʝʨʫʣʝʨʽʥʽש ʩװʡʝʤʝʣʜʝʫʽʤʝʥ ʞװʨʛʽʟʽʧ ʦʪʳʨʘʜʳ ʞᴅʥʝ ʙʝʡʥʝʛʝ 

ʞʘʟʳʣסʘʥ ʩʘʙʘץʪʘʨʳ ʠʥʪʝʨʥʝʪʢʝ ʩʘʣʳʥסʘʥʳʥʜʘʡ, ʘʰʳץ ʞᴅʥʝ ʪʝʛʽʥ ץʦʣ ʞʝʪʽʤʜʽ ʙʦʣʘʜʳ. 

ɸʰʳץ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦʥʣʘʡʥ-ʙʽʣʽʤ ʙʝʨʫ ʘʣʘשʜʘʨʳʥʜʘᴅʨ ʪװʨʣʽ ʙʘסʳʪʪʘʨ 

ʙʦʡʳʥʰʘ ʘʰʳץ ץʦʣ ʞʝʪʽʤʜʽʣʽʢʪʝ ײʩʳʥʳʣʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ: ᴇʥʝʨ, ʛʫʤʘʥʠʪʘʨʣʳס ץʳʣʳʤʜʘʨ, 

ʙʠʟʥʝʩ ʞᴅʥʝ ʤʝʥʝʜʞʤʝʥʪ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʙʠʦʣʦʛʠʷʣʳס ץʳʣʳʤ, ʧʩʠʭʦʣʦʛʠʷ, 

ʬʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ ʞᴅʥʝ ʣʦʛʠʢʘ, ʠʥʞʝʥʝʨʣʽʢ סʳʣʳʤʜʘʨ, ᴅʣʝʫʤʝʪʪʘʥʫ, ʜʝʤʝʢ, ᴅʨ ʘʜʘʤ ᴅʣʝʤʥʽש 

ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʽʥʝʥ ᴇʟʜʝʨʽ ץʘʣʘסʘʥ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʽʥʽש ʦץʳʪʫʰʳʣʘʨʳʥʳש, ʤסײʘʣʽʤʜʝʨ, ץʦʩʳʤʰʘ 

ʙʽʣʽʤ ʙʝʨʫ ʧʝʜʘʛʦʛʪʘʨʳʥʳװ שʟʜʽʢ ʪᴅʞʽʨʠʙʝʣʝʨʤʝʥ ʞᴅʥʝ ʢᴅʩʽʙʠ ץʦסʘʤʜʘʩʪʳץ ʙʠʟʥʝʩ-

ʞʘʪʪʳץʪʳʨʫʰʳʣʘʨʜʳש ᴅʟʽʨʣʝʛʝʥ ʢʫʨʩʪʘʨʳ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʘʣʫסʘ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. 

ɾʘʧʧʘʡ ʘʰʳץ ʦʥʣʘʡʥ ʢʫʨʩʳ -ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳש ʙʽʨ ʪװʨʽ, ʵʣʝʢʪʨʦʥʜʳ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞᴅʥʝ ʠʥʪʝʨʥʝʪ ʘʨץʳʣʳ ʘʰʳץ ץʦʣ ʞʝʪʽʤʜʽʣʽʢʪʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʦץʳʪʫ [2]. ʆץʫ 

ʢʫʨʩʳʥʳש ʜᴅʩʪװʨʣʽ ʤʘʪʝʨʠʘʣʜʘʨʳʤʝʥ ץʘʪʘʨ, ʤʳʩʘʣʳ, ʚʠʜʝʦ, ʦץʫ ײץʨʘʣʜʘʨʳ ʞᴅʥʝ װʡ 

ʪʘʧʩʳʨʤʘʩʳ, ʪ.ʙ. ʤʘʪʝʨʠʘʣʜʘʨ ʙʦʣʘʜʳ. ɾʘʧʧʘʡ ʘʰʳץ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨ -ʩʪʫʜʝʥʪʪʝʨ, ʦץʳʪʫʰʳʣʘʨ 

ʤʝʥ ʢᴇʤʝʢʰʽʣʝʨ ץʘʫʳʤʜʘʩʪʳסʳʥ ײץʨʫסʘ ʞᴅʥʝ ץʦʣʜʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʧʘʡʜʘʣʘʥʫʰʳ 

ʬʦʨʫʤʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʀʥʪʝʨʥʝʪʪʝ ᴅʨ ʪװʨʣʽ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʜᴅʨʽʩʪʝʨʽʥʽש ʙʝʡʥʝ ʞʘʟʙʘʣʘʨʳ 1990 ʞʳʣʜʘʨʜʳש 

ʩʦשʳʥʜʘ ʧʘʡʜʘ ʙʦʣʘ ʙʘʩʪʘʜʳ, ʘʣʘʡʜʘ ʪʝʢ 2010 ʞʳʣʜʳש ʙʘʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣסʘʥ ʞʘʧʧʘʡ ʘʰʳץ 

ʦʥʣʘʡʥ-ʢʫʨʩʪʘʨ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʦץʳʪʫʰʳʣʘʨסʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫסʘ, ʩʦʥʳʤʝʥ 

 ʥʜʘʡ ʩʘʡʪʪʘʨײʤʢʽʥʜʽʢ ʙʝʨʜʽ [3: 617]. ʄװʘʪʘʨ ʝʤʪʠʭʘʥʜʘʨʜʳ ʦʥʣʘʡʥ ʨʝʞʠʤʽʥʜʝ ᴇʪʢʽʟʫʛʝ ʤץ

ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝʛʽ ʪʳשʜʘʫʰʳʣʘʨסʘ - ʞʘשʘʜʘʥ ʙʘʩʪʘʫʰʳʣʘʨסʘ ʜʘ, ʪᴅʞʽʨʠʙʝʣʽ ʤʘʤʘʥʜʘʨסʘ 

ʘʨʥʘʣסʘʥ. ɽש ʪʘʥʳʤʘʣ ʦʥʣʘʡʥ-ʢʫʨʩʪʘʨ ʞװʟʜʝʛʝʥ ʤʳש ʩʪʫʜʝʥʪʪʝʨʜʽ ʪʘʨʪʘʜʳ[4: 87] .פʘʰʳץʪʳץʪʘʥ 

ʙʽʣʽʤ ʙʝʨʫʜʽש ʟʘʤʘʥʘʫʠ ʪʝʥʜʝʥʮʠʷʩʳ ï ʙײʣ ʞʘʧʧʘʡ ʘʰʳץ ʦʣʘʡʥ ʢʫʨʩʪʘʨʳ (ɾɸʆʂ). ɾɸʆʂ 

ʝʤʪʠʭʘʥʜʘʨסʘ ʜʘʡʳʥʜʘʣʫסʘ, ץʘʡʪʘ ʜʘʷʨʣʘʫ ʢʫʨʩʳʥʘʥ ᴇʪʫʛʝ, ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʥʝʤʝʩʝ ʞʘʡ 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣʘʨװʘ ʤסʘʰʘ ʙʽʣʽʤ ʘʣʫשʘ, ʞʘʣʧʳ ʞʘסʘʪʪʘʥʜʳʨʫסʘʥʘץ ʪʳץʫʰʳʣʳסʳʟʳץ ʘʥʘס

ʦץʫʰʳʣʘʨסʘ, ʩʪʫʜʝʥʪʪʝʨʛʝ, ײʩʪʘʟʜʘʨסʘ, ʤʘʤʘʥʜʘʨסʘ ʞᴅʥʝ ʙʘʨʣʳץ, ᴇʟ ʙʝʪʽʥʰʝ ʙʽʣʽʤ ʘʣʫʤʝʥ 

ʰסײʳʣʜʘʥʘʪʳʥʜʘʨסʘ ʙʽʨʜʝʡ ץʳʟʳץʪʳ [5:55-60]. ʆʩʳʣʘʡʰʘ, ʩʽʟ ץʘʡʜʘ ʙʦʣʩʘשʳʟ ʜʘ, ʞᴅʥʝ ʩʽʟʜʽש 

ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʨʪʝʙʝשʽʟ ץʘʥʜʘʡ ʙʦʣʩʘ ʜʘ, ʙײʜʘʥ ʙʳʣʘʡ, ʜװʥʠʝʞװʟʽʣʽʢ ᴇʨʤʝʢʢʝ ץʦʣʞʝʪʽʤʜʽʣʽʢ ʙʘʨ 

ʙʦʣʩʘ, ʢᴇʧʪʝʛʝʥ ᴅʡʛʽʣʽ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʝʛʽ ʦץʳʪʫʰʳʣʘʨʜʳש ʜᴅʨʽʩʪʝʨʽʥʝ ʩʽʟ ʪʝʛʽʥ ʪʳשʜʘʫʰʳ ʙʦʣʘ 

ʘʣʘʩʳʟ. ʉʽʟ ᴇʟ ʙʽʣʽʤʽשʽʟʜʽ ʞʝʪʽʣʜʽʨʫ װʰʽʥ ʪʝʢ ʜᴅʨʽʩ ʪʳשʜʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʣ ʜᴅʨʽʩ ʙʦʡʳʥʰʘ 

ʝʤʪʠʭʘʥʥʘʥ ᴇʪʽʧ, ʩʝʨʪʠʬʠʢʘʪ ʘʣʫסʘ, ʞײʤʳʩ ʙʝʨʫʰʽʛʝ ʤʘʥʩʘʧʪʳץ ᴇʩʫʜʽ ײʩʳʥʫסʘ ʥʝʤʝʩʝ 

ʫʥʠʚʝʨʩʠʪʝʪʪʽץ שʘʙʳʣʜʘʫ ʢʦʤʠʩʩʠʷʩʳʥʘ ʫʥʠʚʝʨʩʠʪʝʪʢʝ ʪװʩʫ װʰʽʥ ᴇʟ ʤװʤʢʽʥʜʽʛʽשʜʽ ײʣסʘʡʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʝʡʙʽʨ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ץʘʟʽʨʜʽש ᴇʟʽʥʜʝ, ʢʫʨʩʪʘʥ ᴇʪʽʣʛʝʥʽʥ ʨʘʩʪʘʫ ʨʝʪʽʥʜʝ, ʙײʣ 

ʩʝʨʪʠʬʠʢʘʪʪʘʨʜʳ ץʘʙʳʣʜʘʡ ʙʘʩʪʘʜʳ, ʘʣסʘʥ ʙʘʣʳʥ ʙʘʢʘʣʘʚʨ ʥʝʤʝʩʝ ʤʘʛʠʩʪʨ ʜᴅʨʝʞʝʩʽʥʽש 

ʧʘʡʜʘʩʳʥʘ ʰʝʰʝʜʽ. 

ʂʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡʜʘ ʙʽʣʽʤ ʘʣʫסʘ ʙʦʣʘʜʳ ʞᴅʥʝ ʢᴇʧ ʞʘסʜʘʡʜʘ ʘץʳʩʳʟ ʪװʨʜʝ. 

YouTube-ʪʘ ײʩʳʥʳʣסʘʥ ʪװʨʣʽ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʩʥʦʫʙʦʨʜ ʥʝʛʽʟʜʝʨʽʥ, ʛʨʝʢ ʤʠʬʦʣʦʛʠʷʩʳʥ ʞᴅʥʝ 

ʰʝʪ ʝʣʜʝʨʜʽש ʪʘʨʠʭʳʥ ʪʝʟ ʙʽʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴄʨʠʥʝ, ʩʽʟ ʞʦסʘʨʳ ʩʘʧʘʣʳ, ʞװʡʝʣʽʣʽʢ ʧʝʥ 

ʰʳʥʳʤʝʥ ץʳʟʳץʪʳ ʧʨʝʟʝʥʪʘʮʠʷʥʳ ʪʘʣʘʧ ʝʪʝʪʽʥ ʤʘʪʝʨʠʘʣ ʪʘʙʘ ʘʣʤʘʡʩʳʟ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʋʠʢʠʧʝʜʠʷ ʢᴇʙʽʥʝʩʝ ʙʽʟʜʽש ʩײʨʘץʪʘʨʳʤʳʟסʘ ʩʘʫʘʪʪʳ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ ʞʘʫʘʧ ʙʝʨʝ ʘʣʤʘʡʜʳ, 

ʘʣ ʦʨʳʩ ʪʽʣʽʥʜʝʛʽ ʥײʩץʘʩʳ ʝʫʨʦʧʘʣʳץ ʪʽʣʜʝʨʜʝʥ ʝʜᴅʫʽʨ ʪᴇʤʝʥ [6]. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʨʝʩʫʨʩʪʘʨʳ ʝש ʪʘʥʳʤʘʣ ʙʦʣʘ ʙʘʩʪʘʜʳ, ʩʦʥʳש 

ʘʨץʘʩʳʥʜʘ ץʳʪʘʡ ʪʽʣʽʥ ʜʝ, ʘʣʛʝʙʨʘʜʘסʳ ʤʝʢʪʝʧ ʢʫʨʩʳʥ ʜʘ, ץʘʣʘʩʘ, ʤʝʢʪʝʧʪʽש ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʥʝʤʝʩʝ ʫʥʠʚʝʨʩʠʪʝʪʪʽש ʙʘʨʣʳץ ʜʝשʛʝʡʣʝʨʽʥ ʜʝ װʡʨʝʥʫʛʝ ʙʦʣʘʜʳ. ʆʣ ʪʝʟ, ʤװʤʢʽʥʜʽʛʽʥʰʝ ʳסשʘʡʣʳ 

ʞᴅʥʝ ʢᴇʧ ʞʘסʜʘʡʜʘ ʘץʳʩʳʟ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʽʟʜʽש ʙʘʨʣʳץ ʞʘʪʪʳסʫʣʘʨʳשʳʟ ʙʽʨ ʨʝʩʫʨʩʪʘ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ, ʢʝʟ-ʢʝʣʛʝʥ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʜʘʥ ʦץʫʜʘ ʥʝʤʝʩʝ ʞװʡʝʥʽש ʞײʤʳʩʳʥʜʘ ʽʣʛʝʨʽʣʝʫʩʽʟ 

 .ʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳץ

2011 ʞʳʣʳ ʉʪʵʥʬʦʨʜ ʧʨʦʬʝʩʩʦʨʳ ʉʝʙʘʩʪʴʷʥ ʊʨʫʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʙʦʡʳʥʰʘ ʘץʳʩʳʟ 

ʦʥʣʘʡʥ ʢʫʨʩʳʥ ʦʡʜʘסʳʜʘʡ ᴇʪʢʽʟʜʽ, ʩʦʥʜʳץʪʘʥ ɹʘʪʳʩ ʞʫʨʥʘʣʠʩʪʠʢʘʩʳ ɾɸʆʂ ʪʫʨʘʣʳ ᴅשʛʽʤʝ 



68 

 

 ʰʽʥװ ʳʪʫ ᴅʜʽʩʽץʘ ʦשʘ ʠʝ ʙʦʣʘ ʦʪʳʨʳʧ, ʞʘסʳʥץʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʪʦʣ ץʘʜʳ, ʘʣ ʘʤʝʨʠʢʘʥʜʳסʦʟץ

ʧʣʘʪʬʦʨʤʘʣʘʨ ײץʨʘ ʙʘʩʪʘʜʳ [7]. ʂʝʣʝʩʽ ʞʳʣ ʙʽʣʽʤ ʙʝʨʫ ᴅʣʝʤʽʥʜʝʛʽ ʠʥʥʦʚʘʮʠʷʣʘʨʜʳש ʜʘʤʫʳʥʘ 

ʩʝʨʧʽʥ ʙʝʨʜʽ - ʘʰʳץ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨʜʳס שʘʣʘʤʜʳץ ʥʘʨʳסʳ ʪʝʟ ץʘʣʳʧʪʘʩʳʧ, ʙʽʣʽʤ ʙʝʨʫ 

ʤʘʟʤײʥʳʥʳש ᴅʩʝʨʣʽ ʞʠʳʥʪʳסʳʥ ʘʣʜʳ. 

ɸʣʘʡʜʘ, ʙʘʩʪʘʧץʳʜʘ ɾɸʆʂ ʜᴅʩʪװʨʣʽ ʫʥʠʚʝʨʩʠʪʝʪʪʽʢ ʢʫʨʩʪʘʨʜʳײץ שʨסʘץ ʢᴇʰʽʨʤʝʩʽ ʙʦʣʜʳ - 

ʦץʳʪʫʰʳʣʘʨʜʳש ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ, ץʳʟʤʝʪ ʘץʳʩʳ ʞᴅʥʝ ʦʥʳש ʦʨʥʳʥʘ 

ʙʽʣʽʢʪʽʣʽʢʪʽ ʨʘʩʪʘʡʪʳʥ ʦץʫ ʪʫʨʘʣʳ ʩʝʨʪʠʬʠʢʘʪ ʙʝʨʝʪʽʥ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʘʟ ʙᴇʣʽʛʽ. ʄײʥʜʘʡ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʙʦʡʳʥʰʘ ʢʝʡʙʽʨ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʞʘʨʪʳʣʘʡ ʚʠʨʪʫʘʣʜʳ ʢʘʤʧʫʩʪʘʨ ʩʘʣʘʜʳ. 

ʄʳʩʘʣʳ, ױʣʳʙʨʠʪʘʥʠʷ ʦʩʳʥʜʘʡ ʙʘʨʣʳץ ʢʫʨʩʪʘʨʜʳ Open University ʙʨʝʥʜʽʤʝʥ ʙʽʨʽʢʪʽʨʜʽ, ʘʣ 

ʄʘʩʩʘʯʫʩʝʪʩ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ MIT Online Course ײץʨʜʳ.ʆʩʳʣʘʡʰʘ, ץʘʰʳץʪʳץʪʘʥ 

ʦץʳʪʫʜʳש ʝʢʽʥʰʽ ʪʦʣץʳʥʳ ʰʳʥʳʤʝʥ ץʦʣ ʞʝʪʽʤʜʽ ʞᴅʥʝ ʘʫץʳʤʜʳ ʙʦʣʜʳ. ᴄʣʝʤʜʽʢ ɾɸʆʂ 

ʥʘʨʳסʳ ʪʝʟ ײץʨʳʣʜʳ ʞᴅʥʝ ʪʝʟ ʘʨʘʜʘ ᴅʨʪװʨʣʽ ʝʣʜʝʨʜʽש ʩʪʫʜʝʥʪʪʝʨʽʥ ʞʝʪʝʢʰʽ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʝʛʽ 

ʢʫʨʩʪʘʨסʘ ʞᴅʥʝ ʚʠʜʝʦ ʜᴅʨʽʩʪʝʨʛʝ ʞʘץʳʥʜʘʪʘ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥʳש ʢʝש ʩʧʝʢʪʨʽʥ ʘʣʜʳ. 

ʐʳʥʜʳסʳʥʜʘ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳש ʪʘʨʠʭʠ ʵʚʦʣʶʮʠʷʩʳʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʙץײʘʨʘʣʳץ 

ʘץʧʘʨʘʪ ײץʨʘʣʜʘʨʳʥʘ ʩᴅʡʢʝʩ װʰ ʥʝʛʽʟʛʽ ʢʝʟʝשʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: ʩᴅʡʢʝʩʽʥʰʝ ʙʘʩʧʘ ʤʘʪʝʨʠʘʣʜʘʨʳ, 

ʪʝʣʝʜʠʜʘʨʣʘʨ ʞᴅʥʝ ʀʥʪʝʨʥʝʪ. פʘʰʳץʪʘʥ ʦץʳʪʫ ʰʳʥ ʤᴅʥʽʥʜʝ ʘʣסʘʰ ʨʝʪ 1728 ʞʳʣʳ ʧʘʡʜʘ 

ʙʦʣʜʳ, ץʘʰʳץʪʳץ ʩʪʝʥʦʛʨʘʬʠʷ ʢʫʨʩʪʘʨʳ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʥʜʳʨʫ ʧʦʰʪʘ ʘʨץʳʣʳ ʞʽʙʝʨʽʣʝʪʽʥ ʘʧʪʘ 

ʩʘʡʳʥסʳ ɹʦʩʪʦʥ ʛʘʟʝʪʽʥʜʝ ʞʘʨʠʷʣʘʥסʘʥ ʢʝʟʜʝ ʧʘʡʜʘ ʙʦʣʜʳ. ʉʦʜʘʥ ʙʝʨʽ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ 

ʪײʞʳʨʳʤʜʘʤʘʩʳ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʛʝʥ ʞʦץ, ʜʝʛʝʥʤʝʥ ʞʘשʘ ʤʝʜʠʘʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʦʥʳ ʪʠʽʤʜʽ 

ʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʪʽ. 1969 ʞʳʣʳ ʘʰʳץ ʫʥʠʚʝʨʩʠʪʝʪ ױʣʳʙʨʠʪʘʥʠʷʜʘ ʧʦʰʪʘ ʞᴅʥʝ ʪʝʣʝʜʠʜʘʨ ʘʨץʳʣʳ 

ʩʳʨʪʪʘʡ ʦץʫ ʢʫʨʩʪʘʨʳʥ ʢʝשʝʡʪʝʪʽʥ ʘʣסʘʰץʳ ץʦסʘʤʜʘʩʪʳץ ʨʝʪʽʥʜʝ ʘʰʳʣʜʳ, ץʦסʘʤʜʘʩʪʳץʪʘ ץʳʩץʘ 

ʢʫʨʩʪʘʨ ײʩʳʥʳʧ, ᴅʨ ʪװʨʣʽ ʞʝʨʣʝʨʜʝ ץʦʣʜʘʫ ʩʘʙʘץʪʘʨʳʥ ᴇʪʢʽʟʜʽ. ɹײʣ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳש 

ʝʢʽʥʰʽ ʢʝʟʝשʽʥʽש ʙʘʩʪʘʣʫʳ װʰʽʥ ʤʘשʳʟʜʳ ʢʝʟʝש ʙʦʣʜʳ, ʥʝʛʽʟʛʽ ײץʨʘʣ ʨʝʪʽʥʜʝ ʙʘʩʧʘ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʦʨʥʳʥʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʣʝʜʠʜʘʨ ץʦʣʜʘʥʫʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ.  

ʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ï ʮʠʬʨʣʳץ  ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞᴅʥʝ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʪʘʨʳʥ ץʘʫʽʧʩʽʟ 

ʞᴅʥʝ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ץʘʞʝʪ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳש ʞʠʳʥʪʳסʳ. ʄʝʩʩʝʥʜʞʝʨʜʝ ʩᴇʡʣʝʩʫ, 

ʦʥʣʘʡʥ ʪᴇʣʝʤʜʝʨ, ʵʣʝʢʪʨʦʥʜʳץ ץʳʟʤʝʪʪʝʨ ï ʦʩʳʥʳש ʙʘʨʣʳסʳ ʟʘʤʘʥʘʫʠ ʘʜʘʤʳץ שʘʨʘʧʘʡʳʤ 

ᴇʤʽʨʽʥʽש ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ. פʘʟʘץʩʪʘʥʜʳץʪʘʨʜʳש ᴇʤʽʨʣʝʨʽʥʝ ʠʥʪʝʥʩʠʚʪʽ ʪװʨʜʝ ʢʽʨʛʝʥ 

ʮʠʬʨʣʘʥʜʳʨʫ ʵʢʦʥʦʤʠʢʘʥʳש ʞʘשʘ ʤʦʜʝʣʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʆʩʳ ʞʘשʘ ʤʦʜʝʣʴ ʰʝשʙʝʨʽʥʜʝ 

ʥʝʛʽʟʛʽ ʩʘʣʘʣʘʨ ʤʝʥ ʙʠʟʥʝʩ ץʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʦסʘʤʥʳש ʙװʢʽʣ ᴇʤʽʨʽ ʮʠʬʨʣʘʥʳʧ ʦʪʳʨ. 

ʀʥʪʝʨʥʝʪʪʽש ʧʘʡʜʘ ʙʦʣʫʳ ʞᴅʥʝ ʦʥʳ ʙʽʣʽʤ ʙʝʨʫ ʤʘץʩʘʪʪʘʨʳʥʜʘ ʧʘʡʜʘʣʘʥʫ ץʘʰʳץʪʳץʪʘʥ 

ʦץʳʪʫ ʪʘʨʠʭʳʥʜʘסʳ װʰʽʥʰʽ ʢʝʟʝש ʙʦʣʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, 1989 ʞʳʣʳ, ʉʝʩʘʤʠʪ-ʩʪʨʠʪʪʽש 

ʧʨʝʤʴʝʨʘʩʳʥʘʥ 20 ʞʳʣ ᴇʪʢʝʥ ʩʦש, ʌʠʥʠʢʩ ʫʥʠʚʝʨʩʠʪʝʪʽ ʙʘʢʘʣʘʚʨʠʘʪ ʧʝʥ ʤʘʛʠʩʪʨʘʪʫʨʘʥʳש 

ʪʦʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳ ʦʥʣʘʡʥ ʨʝʞʠʤʽʥʜʝ ײʩʳʥʳʣʘʪʳʥ ʦʥʣʘʡʥ ʢʘʤʧʫʩʪʳ ʘʰʪʳ. ɾɸʆʂ ʪʝʨʤʠʥʽʥ 

2008 ʞʳʣʳ ʂʘʥʘʜʘʜʘסʳ ʍʘʥʟʘʜʘ ʕʜʚʘʨʜ ɸʡʣʝʥʜ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ɼʵʡʚ ʂʦʨʤʴʝʨ çɹʘʡʣʘʥʳʩ 

ʞᴅʥʝ ʙʘʡʣʘʥʳʩè ʢʫʨʩʳʥʘ ʘʨʥʘסʘʥ, ʩʦʜʘʥ ʢʝʡʽʥ 25 ʽʰʢʽ ʩʪʫʜʝʥʪʪʝʨ ʦץʫ ʘץʳʩʳʥ ʪᴇʣʝʡʜʽ ʞᴅʥʝ 

2200 ʩʳʨʪʪʘʡ ץʘʪʳʩʫʰʳ ץʘʪʳʩʘʜʳ. ɹײʣ ʘʣסʘʰץʳ ɾɸʆʂ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʣʦʛʪʘʨ, ʬʦʨʫʤʜʘʨ, 

Facebook, Second Life ʞᴅʥʝ Wikis ʩʠʷץʪʳ ʙʽʨʥʝʰʝ ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ץʦʩʳʤʰʘʣʘʨʳʥ ʢʝשʽʥʝʥ 

 - ʪʠʧʪʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ שʦʣʜʘʥʫʤʝʥ ʮʠʬʨʣʳ ʙʽʣʽʤ ʙʝʨʫʜʽץ ʦʣʜʘʥʜʳ. ɾʝʣʽʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ

ʙײʣ ʠʢʝʤʜʽʣʽʢ, ײʪץʳʨʣʳץ, ᴇʥʜʽʨʽʩ ץʘʙʽʣʝʪʪʽʣʽʛʽ, ʜʠʘʣʦʛʪʳץ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽʣʽʢ, ʤʝʜʠʘ 

ʘסʳʥʜʘʨʜʳ ץʘʙʳʣʜʘʫסʘ ʙʘסʜʘʨʣʘʫ. 

ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ɾɸʆʂ ʧʘʡʜʘ ʙʦʣʫʳʥץʦסʘʤʜʘ ʠʥʪʝʨʥʝʪʪʽש ʢʝʣʫʽʤʝʥ ʩʘʣʳʩʪʳʨʫסʘ 

ʙʦʣʘʜʳ. ʀʥʪʝʨʥʝʪ ʰʝʢʩʽʟ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ץʘʣʘʡ ʘʰʩʘ, ʦʥʣʘʡʥ ʢʫʨʩʪʘʨ ʜʘ ʩʘʧʘʣʳ ʪʝʛʽʥ ʙʽʣʽʤ 

ʙʝʨʫʜʝ ʘץʧʘʨʘʪʪʳ ʘʣʫʜʳש ʰʝʢʩʽʟ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʘʜʳ [8:62]. 

ɾɸʆʂ ʞʦʙʘʣʘʨʳʥʘ ʢʝʣʝʩʽ ʙʝʣʛʽʣʝʨ ʪᴅʥ: 

- ʪʝʛʽʥ; 

- ʞʘʧʧʘʡ ʦץʳʪʫ ʞᴅʥʝ ʞʘᴃʘʥʜʘʥʫ; 

- ᴅʣʝʤʥʽש ʙʘʨʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʽʥʝʥ װʟʜʽʢ ʦץʳʪʫʰʳʣʘʨʜʳ ʪʘʨʪʫ; 

- ʜᴅʩʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʦʣʫʳ-ʛʨʘʬʠʢʪʝʨ, ʢʝʩʪʝʣʝʨ, ʜʝʜʣʘʡʥʜʘʨ,ʝʤʪʠʭʘʥ; 

- ʙʘʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʵʣʝʤʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘ ʢʝʨʽ ʙʘʡʣʘʥʳʩ װʰʽʥ ʢᴇʧʪʝʛʝʥ 
ʘʨʥʘʣʘʨʜʳש ʙʦʣʫʳ: ʪʳשʜʘʫʰʳ-ʦץʳʪʫʰʳ, ʪʳשʜʘʫʰʳ-ʪʳשʜʘʫʰʳ, ʦץʳʪʫʰʳ - ʦץʳʪʫʰʳ; 
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- ʢʫʨʩʪʘʨʜʘʥ ʢʝʡʽʥ ʘץʧʘʨʘʪ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝ ץʘʣʘʜʳ ʞᴅʥʝ ץʘʪʳʩʫʰʳʣʘʨ 

ʪʦʣʳץʪʳʨʫʣʘʨʤʝʥ ʞʘʣסʘʩʪʳʨʘʜʳ; 

- ʦץʳʪʫʰʳʥʳש ʨᴇʣʽ ʞʦʡʳʣʘʜʳ; 

 ʘʥ ʣʝʢʮʠʷʣʘʨʜʳסʥʳʥ ʝʤʝʩ, ʘʨʥʘʡʳ ʜʘʡʳʥʜʘʣײʤʘʪʝʨʠʘʣ ʤʘʟʤ ץʘʨʘʧʘʡʳʤ ʵʣʝʢʪʨʦʥʜʳץ -

ʧʘʡʜʘʣʘʥʫ. 

ʄʝʢʪʝʧʪʝʨʜʽ ʮʠʬʨʣʘʥʜʳʨʫ ʦʩʳ װʨʜʽʩʢʝ ץʘʪʳʩʘʪʳʥ ʙʘʨʣʳץ ʦʡʳʥʰʳʣʘʨסʘ: ʦץʫʰʳʣʘʨסʘ, 

ʦʣʘʨʜʳש ʘʪʘ-ʘʥʘʣʘʨʳʥʘ, ʤסײʘʣʽʤʜʝʨʽʥʝ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ᴅʢʽʤʰʽʣʽʢʪʝʨʽʥʝ ʳסשʘʡʣʳ ʞᴅʥʝ 

ʪʠʽʤʜʽ ײץʨʘʣʜʘʨʜʳ ʞʘʩʘʫʜʳ ʙʽʣʜʽʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦץʫ װʜʝʨʽʩʽʥ ʮʠʬʨʣʘʥʜʳʨʫ, ʘʜʘʤʥʳש 

ʘʜʘʤʜʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʳש ʦשʪʘʡʣʳ ʪʝשʛʝʨʽʤʽ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʜʘ ʥʘץʪʳ ʞᴅʥʝ ʮʠʬʨʣʳ 

ᴅʣʝʤʜʽ ʩʠʥʪʝʟʜʝʫʜʽש ʙʽʨ ʪװʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʳ ʤʘשʳʟʜʳ. 

ɾʘʧʧʘʡ ʦʥʣʘʡʥ ʢʫʨʩʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫʜʽש ʘʰʳץʪʳסʳ, ʦץʫ ʧʨʦʮʝʩʽʥʝ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʪʝשʜʽʛʽ, ʙʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥ ʠʥʪʝʨʥʘʮʠʦʥʘʣʜʘʥʜʳʨʫ, ʙʽʣʽʤ ʙʝʨʫ ʢʝשʽʩʪʽʛʽʥ ʞʘᴃʘʥʜʘʥʜʳʨʫ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʨʘʣʘʥʜʳʨʫ 

ʞᴅʥʝ ʪ.ʙ. [9]. 
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ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ, ʤʘʛʠʩʪʨ ɻ.ʇ. ʄʘʞʠʙʘʝʚʘ  

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʣʘʨʳʥʜʘ 

 ʳʣʘʫץʨʘʣʜʘʨʜʳ ʝʥʛʽʟʫ ʤᴅʩʝʣʝʩʽʥ ʪʘʣײץ ץʜʘʨʣʘʤʘʣʳסʨʣʽ ʙʘװʩʘʪʳʥʜʘ ᴅʨ ʪץʦʣʜʘʥʫ ʤʘץ

 ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽ ץʨʫʜʘ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳײץ ʳʥסʘ ʙʦʣʘʰʘשʞʘ שʩʳʥʳʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫʜʽײ

ʽʩʢʝ ʘʩʳʨʫ ʞʦʣʜʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ. ʂʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʘʨʣʳץ ʜʝשʛʝʡʣʝʨʜʝ 

ʦץʳʪʫʜʳ, ʟʝʨʪʪʝʫʜʽ ʞᴅʥʝ ʦץʫʜʳ ᴇʟʛʝʨʪʝʪʽʥʽ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ץʦסʘʤʜʘʩʪʳסʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ װʣʝʩ 

 ץʰ ʙʝʨʝʪʽʥʜʽʛʽ ʞʘʡʣʳ ʘʡʪʳʣʘʜʳ. ʂʦʤʤʫʥʠʢʘʮʠʷʣʳװʘʣʽʤʜʝʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ʢסײʳʣʳ ʤץʦʩʫ ʘʨץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʳʟʤʝʪʪʝʨʽʥ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʘʣʘʡ ʪʠʽʤʜʽ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥʜʳסʳ ʞʘʡʣʳ 
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ʩײʨʘץʪʘʨʜʳש ʞʘʫʘʧʪʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʫʛʝ 

ʤסײʘʣʽʤʜʝʨʜʽ װʡʨʝʪʽʧ, ʦץʫʰʳʣʘʨʜʳ ʳʥʪʘʣʘʥʜʳʨʫ ʤʘץʩʘʪʪʘʨʳʥʳש ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳʥʘ ʪʘʣʘʧ 

 .ʦʡʳʣʘʜʳץ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʩʫʜʠʪʴ ʚʥʝʜʨʝʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ɺ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ 

ʙʫʜʫʱʝʛʦ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ,ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʚʥʝʜʨʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ 

ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʥʷʪʠʝʯʪʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʝʥʷʶʪ ʧʨʝʧʦʜʘʚʘʥʠʝ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʝ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʠ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʠʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ, 

ʚʥʦʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʦ 

ʪʦʤ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʣʫʛʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ɺ 

ʮʝʣʦʤ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ ʠ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʤʤʫʥʠʢʘʮʠʷ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ, ץʘʰʳץʪʳץʪʘʥ 

ʦץʳʪʫ. 

 

 ʘסʘʨʘʫץ ʘʡʪʘץ ʳʣʳʤʠ, ʩʘʷʩʠ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʧʦʟʠʮʠʷʣʘʨʜʳס ʘʪʘʨץʘʤ ʙʽʨסʦץ ʘʟʽʨʛʽפ

ʙʘʡʣʘʥʳʩʪʳ ʝʣʝʫʣʽ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʫʜʘ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʳ ʜʘʤʫʳ, ᴅʣʝʤʜʽʢ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʽץ שʘʣʳʧʪʘʩʫʳ ץʘʟʽʨʛʽ 

 ʘʤʜʳסʦפ .ʦʶʜʘץ ʘ ʪʘʣʘʧʪʘʨשʡʝʩʽʥʝ ʞʘװʳʟʜʳ ʠʥʩʪʠʪʫʪʳ - ʙʣ̔ʽʤ ʙʝʨʫ ʞשʤʘ שʘ ʞᴅʥʝ ʦʥʳסʘʤסʦץ

ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʙʘʩʪʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ï ʙʽʣʽʤ ʙʝʨʫʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ ʧʨʦʮʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘץʧʘʨʘʪץʘ ץʦʣ 

ʞʝʪʽʤʜʽʣʽʢʪʽ ʞʝשʽʣʜʝʪʽʧ, ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽʥʽש ᴇʟʛʝʨʫʽʥʝ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʳʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʨʣʳץ ʦץʳʪʫ ʩʫʙʲʝʢʪʽʣʝʨʽʥʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʽʥ ʞʘשʘʰʘ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ɸϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʜʝʛʝʥʽʤʽʟ - ʦʙʲʝʢʪʽʥʽש, ʧʨʦʮʝʩʪʽש ʥʝʤʝʩʝ ײץʙʳʣʳʩʪʳש ʢװʡʽ 

ʪʫʨʘʣʳ ʞʘשʘ ʩʘʧʘʜʘסʳ ʘץʧʘʨʘʪ ʘʣʫ װʰʽʥ ʙʘʩʪʘʧץʳ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ ʤʝʥ ʙʝʨʫʜʽײץ שʨʘʣʜʘʨʳ ʤʝʥ 

ᴅʜʽʩʪʝʨʽʥʽש ʞʠʳʥʪʳסʳʥ ʧʘʡʜʘʣʘʥʫ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤʘץʩʘʪʳ - ʦʥʳ ʢʝʡʽʥʥʝʥ 

ʪʘʣʜʘʫסʘ ʘʨʥʘʣסʘʥ ʘץʧʘʨʘʪ ᴇʥʜʽʨʫ ʞᴅʥʝ ʢʝʟ ʢʝʣʛʝʥ ᴅʨʝʢʝʪʪʽ ʞװʟʝʛʝ ʘʩʳʨʫ ʥʝʛʽʟʽʥʜʝ ʰʝʰʽʤ 

 .ʘʙʳʣʜʘʫץ

ɸϨʧʘʨʘʪʪʳϨ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ï ʞʝʢʝ ʪײʣסʘסʘ סʳʣʳʤʠ סײʳʤʜʘʨʜʳ 

ʪװʩʽʥʜʽʨʫʜʽ ʞᴅʥʝ ʦʣʘʨʜʳץ שʘʙʳʣʜʘʫʳʥ, ʪװʩʽʥʫʽʥ ʞʝשʽʣʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʘשʳʟʜʳ ʞװʡʝ. 

ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʧʘʡʜʘʣʘʥʫʰʳסʘ ʞʝʢʝ ʦץʫ ʞʦʣʳʥ 

ʤװʤʢʽʥʜʽʛʽʥʰʝ ʳסשʘʡʣʳ ʝʪʽʧ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʪʫʜʝʥʪʪʽש ᴇʟʽ ʧᴅʥʜʽ ʦץʫ ʫʘץʳʪʳ ʤʝʥ 

ʨʝʪʪʽʣʽʛʽʥ ᴇʟʽ ʘʥʳץʪʘʡʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʪʫʜʝʥʪʪʝʨ ʙʽʨʥʝʰʝ ʨʝʪ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ 

ʦʨʳʥʜʘʫסʘ, ʧʨʘʢʪʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ, ʙײʣ ʥʘץʪʳ ʦץʳʪʫ 

ʞʘסʜʘʡʳʥʜʘ ʽʩ ʞװʟʽʥʜʝ ʤװʤʢʽʥ ʝʤʝʩ. ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʣʽʤ 

ʙʝʨʫʜʝ ץʦʣʜʘʥʫ ʩʪʫʜʝʥʪʪʽש ʤסײʘʣʽʤʤʝʥ ʞʘʥʘʤʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ ᴇʟʽ װʰʽʥ ʳסשʘʡʣʳ ʫʘץʳʪʪʘ 

ʬʦʨʫʤ, ʯʘʪ, ʵʣʝʢʪʨʦʥʜʳ ʧʦʰʪʘ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆץʫ װʜʝʨʽʩʽʥʜʝ ɸʊ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʫʨʘʣʳ ʘʡʪʘ ʦʪʳʨʳʧ, ʢᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ 

(ʃ.ʃ.ɹʦʩʦʚʘ, ɺ.ɸ. ʂʨʘʩʠʣʴʥʠʢʦʚʘ, ɽ.ʀ. ʄʘʰʙʠʪʩ, ʀ.ɺ. ʈʦʙʝʨʪ ʞᴅʥʝ ʪ.ʙ.)ʢʝʣʝʩʽ ʘʩʧʝʢʪʽʣʝʨʜʽ 

ʢʝʣʪʽʨʝʜʽ: 

ð ᴅʨʪװʨʣʽ ʩʠʧʘʪʪʘסʳ ʘץʧʘʨʘʪʪʳ ʞʠʥʘʫ, ʩʘץʪʘʫ, ʙʝʨʫ, ʪװʨʣʝʥʜʽʨʫ, ʪʘʣʜʘʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ 

 ;ʤʢʽʥʜʽʢʪʝʨʽװʰʽʥ ʰʝʢʪʝʫʩʽʟ ʤװ

ð ʙʽʣʽʤ ʙʝʨʫ ʬʦʨʤʘʣʘʨʳʥ ʢʝשʝʡʪʝ ʦʪʳʨʳʧ, ʙʽʣʽʤʛʝ ץʦʣ ʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ; 

ð ᴇʤʽʨʜʽש ʙʝʣʩʝʥʜʽ ʢʝʟʝשʽʥʜʝ ʙʽʣʽʤ ʤʝʥ ʙʽʣʽʢʪʽʣʽʢʪʽ ʘʨʪʪʳʨʫʜʳװ שʟʜʽʢʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ;  

ð ʩʪʫʜʝʥʪʪʝʨʛʝ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫʜʳ, ץʦʩʳʤʰʘ ʞᴅʥʝ ʦʟʳץ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫ;  

ð ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʜʝ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʘʡʪʘʨʣʳץʪʘʡ ʢʝשʝʡʪʫ 

ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫ (ʚʠʨʪʫʘʣʜʳ ʤʝʢʪʝʧʪʝʨ, ʟʝʨʪʭʘʥʘʣʘʨ, ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʞᴅʥʝ ʪ.ʙ.); 

ð ʦץʫ װʜʝʨʽʩʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʘסʳ ʩʫʙʲʝʢʪʽʣʝʨʜʽש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ;  

ð ʪʝʢ ʙʽʨ ʘʡʤʘװ ץʰʽʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙװʢʽʣ ʝʣ ʤʝʥ ʙװʢʽʣ ᴅʣʝʤʜʽʢ ץʘʫʳʤʜʘʩʪʳץ 

 ;ʨʫײץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥ-ץʧʘʨʘʪʪʳץʘʡ ʘסשʰʽʥ ʙʽʨʳװ

ð ʦץʫ װʜʝʨʽʩʽʥʜʝ ʦץʫ ʦʨʥʳ ʤʝʥ ʫʘץʳʪʳʥʳש ʪᴅʫʝʣʩʽʟʜʽʛʽ; 
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ð ʦץʫ װʜʝʨʽʩʽʥʽש ᴅʜʽʩʪʝʤʝʣʽʢ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫʳʥ ʘʡʪʘʨʣʳץʪʘʡ 
ʞʘץʩʘʨʪʫ;  

ð ʞʝʢʝ ʦץʳʪʫ ʞʦʣʳʥ ʪʘשʜʘʫ ʤװʤʢʽʥʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; 

ð ʪᴅʫʝʣʩʽʟ, ʰʳסʘʨʤʘʰʳʣʳסʳ ʜʘʤʳסʘʥ ʪײʣסʘʥʳ ʜʘʤʳʪʫ; 

ð ʩʪʫʜʝʥʪʪʽש ᴇʟ ʙʝʪʽʤʝʥ ʽʟʜʝʥʫ ᴅʨʝʢʝʪʽʥ ʜʘʤʳʪʫ;  

ð ʦץʳʪʫʜʳש ʤʦʪʠʚʘʮʠʷʣʳץ ʞʘסʳʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʪ.ʙ.. 

ʂʦʤʤʫʥʠʢʘʮʠʷ Ϩʦʩʳʤʰʘʣʘʨʳ ʜʝʧ ʩʪʫʜʝʥʪʪʝʨʛʝ ʥʝʤʝʩʝ ʤסײʘʣʽʤʜʝʨʛʝ ʞʘʟʙʘʰʘ, ʜʘʫʳʩʪʳץ 

ʥʝʤʝʩʝ ʚʠʟʫʘʣʜʳ ʘץʧʘʨʘʪʪʳ ʞʽʙʝʨʫʛʝ ʞᴅʥʝ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʦʣʜʘʥʫʜʳ 

ʘʡʪʘʤʳʟ. ɹײʣ ʙʘʡʣʘʥʳʩ ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽ ʘʨץʳʣʳ, ʢʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥ ʤʦʜʝʤʜʝʨ ʘʨץʳʣʳ, 

ʜʘʫʳʩʪʳץ ʥʝʤʝʩʝ ʘʫʜʠʦʛʨʘʬʠʷʣʳץ ʙʘʡʣʘʥʳʩ ʘʨץʳʣʳ ʥʝʤʝʩʝ ʞʝʨʩʝʨʽʢʪʝʨ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ. פʘʟʽʨʛʽ ץʦסʘʤʜʘ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫʜʽש ʥʝʛʽʟʛʽ 

ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʳ ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ ʩʘʣʘסʘ ʜʝʨʙʝʩ 

ʢʦʤʧʴʶʪʝʨʜʽ ʝʥʛʽʟʫ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʜʘʤʫʳʥʳש ʞʘשʘ ʢʝʟʝשʽʥ ʘʥʳץʪʘʜʳ, ʦʣ ʩʦʣ ʩᴅʪʪʝʥ ʙʘʩʪʘʧ çʞʘשʘè, çʢʦʤʧʴʶʪʝʨʣʽè ʢʝʟʝש ʜʝʧ 

ʘʪʘʣʜʳ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨ ʙװʢʽʣ ʝʣ ʙʦʡʳʥʰʘ ʩʳʥʳʧʪʘʨʜʘ ʢᴇʙʽʨʝʢ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. ɹײʣ 

ʞʝʣʽʣʝʨ ʢʦʤʧʴʶʪʝʨʣʝʨʛʝ ʙʘʩץʘ ʛʝʦʛʨʘʬʠʷʣʳץ ʩʘʡʪʪʘʨסʘ ʘץʧʘʨʘʪ ʞʽʙʝʨʫʛʝ ʞᴅʥʝ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɾʝʣʽʣʝʨ ʩʪʫʜʝʥʪʪʝʨʛʝ ʞᴅʥʝ ʤסײʘʣʽʤʜʝʨʛʝ, ʩʪʫʜʝʥʪʪʝʨ ʞᴅʥʝʦץʳʪʫʰʳʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩ 

ʦʨʥʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʽʥʝ, ʦʩʳʣʘʡʰʘ ʦץʫʰʳʣʘʨʜʳש ʳʥʪʳʤʘץʪʘʩʪʳסʳ ʤʝʥ ʙʝʣʩʝʥʜʽ 

 ʳʣʳץʦʨʥʘʣʘʩʫ ʰʝʢʪʝʫʣʝʨʽʥʝʥ ʙʦʩʘʪʫ ʘʨ ץʳʪʫʜʳ ʛʝʦʛʨʘʬʠʷʣʳץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʆץ ʘʪʳʩʫʳʥץ

ʞʝʣʽʣʝʨ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʦץʳʪʫʰʳʣʘʨסʘ ʬʠʟʠʢʘʣʳץ ʦʨʥʘʣʘʩʫʳʥʘ ץʘʨʘʤʘʩʪʘʥ ʦץʫ ʪᴅʞʽʨʠʙʝʩʽʥʝ 

 ʳʪʪʘ ʢʽʨʝץʘʡʣʳ ʫʘסשʘʣʽʤʜʝʨ ʞʝʣʽʛʝ ᴇʟʜʝʨʽʥʝ ʳסײʫʰʳʣʘʨ ʤʝʥ ʤץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆװʘ ʤסʘʪʳʩʫץ

ʘʣʘʜʳ. פʘʪʳʩʫʰʳʣʘʨסʘ ʜᴅʩʪװʨʣʽ ʩʳʥʳʧ ʩʘסʘʪʪʘʨʳʤʝʥ ʰʝʢʪʝʣʽʧ ץʘʣʫʜʳץ שʘʞʝʪʽ ʞʦץ ʞᴅʥʝ ʦʣʘʨ 

ʞʘʫʘʧ ʙʝʨʝʨ ʘʣʜʳʥʜʘ ʠʥʪʝʨʥʝʪʪʝ ʙʝʨʽʣʛʝʥ ʘץʧʘʨʘʪʪʳ ʟʝʨʪʪʝʫʛʝ ʫʘץʳʪ ʙᴇʣʝ ʘʣʘʜʳ, ʙײʣ ʪʝʨʝשʽʨʝʢ 

ʞʘʫʘʧ ʙʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

 .ʳʤʜʘʨ ʧʘʡʜʘ ʙʦʣʫʜʘסײ ʘשʘ ᴇʟʛʝʨʽʩʪʝʨ ʞʘשʡʝʩʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʞʘװʜʘ ʙʽʣʽʤ ʙʝʨʫ ʞשʘʟʽʨʛʽ ʪʘפ

ʆʣʘʨʜʳ ʘʪʘʧ ʘʡʪʩʘץ: ʛʝʡʤʠʬʠʢʘʮʠʷ, ʪᴇשʢʝʨʽʣʛʝʥ ʦץʳʪʫ, ץʘʰʳץʪʳץʪʘʥ ʦץʫ, ʤʝʥʪʘʣʴʜʳ ʢʘʨʪʘ, 

ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ, ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʜʳץ, ʢʨʘʫʜʩʦʨʩʠʥʛ ʞᴅʥʝ ʪʘסʳ 

ʙʘʩץʘʣʘʨ. 

1. ɻʝʡʤʠʬʠʢʘʮʠʷ - ʙײʣ ʙʽʨץʘʪʘʨ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʦʡʳʥסʘ ץʘʣʘʡ ʘʡʥʘʣʘʪʳʥʳʥ 

ʩʠʧʘʪʪʘʡʪʳʥ ʪʝʨʤʠʥ. ʆʡʳʥʜʘʨʜʘ, ᴅʩʽʨʝʩʝ ʨᴇʣʴʜʽʢ ʦʡʳʥʜʘʨʜʳש ᴇʟʽʥʜʽʢ ʞװʡʝʩʽ ʙʘʨ: ʦʡʳʥʰʳסʘ 

 ʠʳʥ ʪʘʧʩʳʨʤʘʣʘʨץ ʳʣʘʨʳ ʙʘʨץʣʢʝʥ ʩʳʡʘװ ʘסʨʫ, ʦʥʳ ʤʘʨʘʧʘʪʪʘʫ, ʩʦʜʘʥ ʢʝʡʽʥ ʦʡʳʥʰʳײʘʨʩʳ ʪץ

ʙʝʨʫ. ɹײʣ ײץʨʘʣʜʘʨʜʳ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʦʣʜʘʥʫ ʦשʘʡʳʨʘץ: ʦץʫʰʳʣʘʨסʘ ץʠʳʥʜʳץ ʪʫʜʳʨʳʧ, ʦʣʘʨסʘ 

 ʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ʄʳʩʘʣʳ, ʭʠʤʠʷװʳʣʳ ʞץʫʛʝ ʩʝʥʽʤʜʽʣʽʢ ʩʝʟʽʤʽʥ ʦʷʪʫ ʘʨשʪʘʨʜʳ ʞʝץʠʳʥʜʳץ

ʩʘʙʘסʳʥʜʘ ʦץʫʰʳʣʘʨ Chemist ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʩʳ ʘʨץʳʣʳ ʙʝʣʛʽʣʽ ʙʽʨ ʩʶʞʝʪ ײץʨʳʧ (ʤʳʩʘʣʳ, 

ʐʦʣʧʘʥ סʘʣʘʤʰʘʨʳʥʘ ʩʘʷʭʘʪ), ʭʠʤʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ.ʊʘסʳ ʙʽʨ ʤʳʩʘʣ ʨʝʪʽʥʜʝ, 

Kahoot ʦʡʳʥ ʘʨץʳʣʳ ʦץʳʪʫ ʧʣʘʪʬʦʨʤʘʩʳʥ ʘʡʪʩʘץ ʙʦʣʘʜʳ. 

2. ʊᴇשʢʝʨʽʣʛʝʥ ʦץʳʪʫʜʳש ʠʜʝʷʩʳ ïʩʪʫʜʝʥʪʪʝʨ ʙʽʨ-ʙʽʨʽʥʝʥ ʙʽʣʽʤ ʘʣʫ װʰʽʥ ʩʳʥʠ ʦʡʣʘʫ 

ʜʘסʜʳʣʘʨʳʥ ץʦʣʜʘʥʘʜʳ. ʊᴇשʢʝʨʽʣʛʝʥ ʦץʳʪʫʜʳש ʪᴇʨʪ ʪװʨʽ ʙʘʨ: 

¶ ʀʢʝʤʜʽ ʦʨʪʘ: ʳסשʘʡʣʳʣʳץ ,ץʘʰʘʥ, ץʘʡʜʘ, ץʘʣʘʡ ʞᴅʥʝ ʦץʫסʘ ץʘʥʰʘ ʫʘץʳʪ ʢʝʪʝʜʽ; 

¶ ʆϨʳʪʫ ʤϸʜʝʥʠʝʪʽ: ʤסײʘʣʽʤʥʝʥ ʙʝʣʩʝʥʜʽ ʪʘʣץʳʣʘʫסʘ ץʘʪʳʩʘʪʳʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ʘʨʥʘʣסʘʥ 

ʩʘʨʘʧʰʳסʘ ʢᴇʰʫ; 

¶ ɸʣʜʳʥ-ʘʣʘ ϰʡʳʤʜʘʩʪʳʨʳʣϤʘʥ ʤʘʟʤϰʥ: ʤסײʘʣʽʤʜʝʨ ʦץʫʰʳʣʘʨʜʳש ᴇʟʜʽʛʽʥʝʥ ʥʝʥʽ 

ʙʽʣʛʽʩʽ ʢʝʣʝʪʽʥʽʥ ʞᴅʥʝ ʤסײʘʣʽʤʜʝʨ ץʘʥʜʘʡ ʤʘʪʝʨʠʘʣʜʳ ᴇʟʜʝʨʽ ʦץʳʪʫʳ ʢʝʨʝʢʪʽʛʽʥ ʘʥʳץʪʘʡʜʳ; 

¶ ʂϸʩʽʙʠ ʦϨʳʪʫʰʳ: ʤסײʘʣʽʤʜʝʨ װʥʝʤʽ ᴇʟ ʦץʫʰʳʣʘʨʳʥ ʙʘסʘʣʘʡʜʳ ʞᴅʥʝ ʤʘשʳʟʜʳ ʢʝʨʽ 

ʙʘʡʣʘʥʳʩ ʞʘʩʘʡʜʳ. 

 ʊᴇשʢʝʨʽʣʛʝʥ ʦץʳʪʫʜʳש ʤʳʩʘʣʳ ʨʝʪʽʥʜʝ Google Classroom-ʜʳ ʘʣʩʘץ ʙʦʣʘʜʳ. Google 

Classroom ʦץʫʰʳסʘ ʢʝʟ-ʢʝʣʛʝʥ ʪʘץʳʨʳʧʪʘ ʢʫʨʩ ײץʨʳʧ, ʦʥʳ ʙʘʩץʘ ʦץʫʰʳʣʘʨʤʝʥ ʙᴇʣʽʩʽʧ, ʙʽʣʽʤ 

ʘʣʤʘʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄסײʘʣʽʤ ʜʝ ʦץʫʰʳסʘ ᴇʟʽ ʙʽʣʛʽʩʽ ʢʝʣʝʪʽʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ץʘʤʪʠʪʳʥ 

ʢʫʨʩ ײץʨʳʧ, ʦʣʘʨʜʳ ʙʘסʘʣʘʧ, ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʞʘʩʘʫʳʥʘ ʙʦʣʘʜʳ. 

 ʡʝʩʽʥʜʝװʫ ʞץʣ ᴅʜʽʩʪʽ ʦײʙ ץʘʥ ʠʜʝʷ ʝʤʝʩ. ɹʽʨʘסʳʥʜʘ ʧʘʡʜʘ ʙʦʣץʳʪʫ ʞʘץʪʘʥ ʦץʪʳץʘʰʳפ .3

ʙʽʟ ʦʩʳ ʞʘץʳʥʜʘ ʢᴇʙʽʨʝʢ ץʦʣʜʘʥʘ ʙʘʩʪʘʜʳץ. ɹʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷʣʘʨ, ʩʳʥʳʧ ʬʦʨʫʤʜʘʨʳ, ʘʣʜʳʥ-
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ʘʣʘ ʞʘʟʳʣסʘʥ ʙʝʡʥʝʞʘʟʙʘʣʘʨ, ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ, ʪʽʧʪʽ ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘ ʩʠʷץʪʳ ʟʘʤʘʥʘʫʠ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʩʪʫʜʝʥʪʪʝʨ ᴇʟʜʝʨʽʥʽש ʙʽʣʽʤʜʝʨʽʥ ᴇʟ 

 ʳ ʞᴅʥʝסʪʳץʘʰʳץ שʥʪʽʟʙʝʣʽʢ ʞʦʩʧʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʪʽʨʝ ʘʣʘʜʳ. ʄʝʢʪʝʧʪʽװʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ ʢץ

ᴅʣʝʤʥʽץ שʘʡ ʞʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʦץʳʪʫʰʳ ʩʪʫʜʝʥʪʪʝʨʜʽ ץʘʰʳץʪʘʥ ʰʘץʳʨʘ 

ʘʣʘʜʳ, ʘʣ ʩʪʫʜʝʥʪʪʝʨ ʤסײʘʣʽʤʜʝʨʜʽ ץʘʰʳץʪʳץʪʘʥ ʰʘץʳʨʫʳʥʘ ʙʦʣʘʜʳ. 

4. ʄʝʥʪʘʣʴʜʳ ʢʘʨʪʘʣʘʨ(ʘץʳʣ-ʦʡ ʢʘʨʪʘʣʘʨʳ) ï ʙײʣ ʤʠסʘ ʰʘʙʫʳʣ ʞʘʩʘʫ ᴅʨʽ ʢʦʥʩʧʝʢʪ 

ʞʘʩʘʫ. ʆʣ ʩʳʟʳץʪʳץ ʞᴅʥʝ ʤᴅʪʽʥʜʽʢ ʝʤʝʩ, ʛʨʘʬʠʢʘʣʳץ ʞᴅʥʝ ʚʠʟʫʘʣʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ 

ʘץʳʣ-ʦʡ ʢʘʨʪʘʣʘʨʳ ʘʜʘʤ ʤʠʳ ʩʠʷץʪʳ, ʠʜʝʷʣʘʨ ʙʘʩץʘ ʠʜʝʷʣʘʨʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʘ ʞײʤʳʩ 

ʞʘʩʘʡʜʳ. ɹײʣ ʘץʧʘʨʘʪʪʳ ʦשʘʡ ʝʩʢʝ ʪװʩʽʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʢʝʨʝʤʝʪ ײץʨʘʣ ʙʦʣʘ ʘʣʘʜʳ. ʆʥʳ ʞʝʢʝ 

ʞʘʟʙʘʣʘʨ ʞʘʩʘʫ ʞᴅʥʝ ʠʜʝʷʣʘʨ ʙʦʡʳʥʰʘ ʙʽʨʣʝʩʽʧ ʞײʤʳʩ ʞʘʩʘʫסʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. Mindmeister, 

BigMind Pro, Brainstormer ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘ ʦʩʳ ʩʠʷץʪʳ ʘץʳʣ-ʦʡ ʢʘʨʪʘʣʘʨʳʥ ײץʨʫ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʣʘʨʳʤסײʘʣʽʤʜʝʨʛʝ ץʳʟʳץʪʳ ʩʘʙʘץᴇʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ʄʝʥʪʘʣʴʜʳ ʢʘʨʪʘʣʘʨ - ʙײʣ 

ʦץʳʪʫʜʳש ʙʽʨ ʙʘסʳʪʪʳ ʞᴅʥʝ ʧʘʩʩʠʚʪʽ ʝʤʝʩ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʢᴇʧ ᴇʣʰʝʤʜʽ ʙʦʣʘ 

ʘʣʘʪʳʥʜʳסʳʥʳש ʪʘסʳ ʙʽʨ ʤʳʩʘʣʳ. 

5. ʂʝʡʙʽʨʝʫʣʝʨ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʽ ʥʘץʪʳ ʞײʤʳʩʪʘʥ ʘʣʘשʜʘʫʰʳʣʳץ ʜʝʧ ʩʘʥʘʡʜʳ, ʙʽʨʘץ 
ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʽש ʙʽʣʽʤ ʙʝʨʫʛʝ ʧʘʡʜʘʩʳ ʪʠʝʪʽʥ ʞʦʣʜʘʨʳ ʙʘʨ. ʄʳʩʘʣʳ, WhatsApp, Facebook 

ʞᴅʥʝ Telegram ʪʘסʳ ʙʘʩץʘ ʜʘ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ ʩʪʫʜʝʥʪʪʝʨʜʽ ʪʘʧʩʳʨʤʘ ʙʦʡʳʥʰʘ ʢʽʰʽʛʽʨʽʤ 

ʦʥʣʘʡʥ-ʪʦʧץʘ ץʦʩʳʣʫ ʘʨץʳʣʳ ʙʽʨʣʝʩʽʧ ʪʘʣץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

6. ʆץʫʣʳץʪʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʞʘשʘ ʨʝʜʘʢʮʠʷ ʰʳץץʘʥסʘ ʜʝʡʽʥ ʢᴇʧʪʝʛʝʥ ʞʳʣʜʘʨ ʙʦʡʳ 

 ʧʘʨʘʪʪʘʨ ʜʘ ᴅʨʙʽʨ 4-5 ʞʳʣʜʘץʽʰʽʥʜʝʛʽ ʘ שʪʘʥ, ʦʥʳץʘʥʜʳסʘʨʪʳʣʤʘשʦʣʜʘʥʳʣʘʜʳ. ʂʽʪʘʧʪʘʨ ʞʘץ

ʝʩʢʽʨʝʜʽ. ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨ ʙײʣ ʤᴅʩʝʣʝʥʽ ʪʠʽʤʜʽ ʰʝʰʝ ʘʣʘʜʳ. ʉʪʫʜʝʥʪʪʝʨ ʩʤʘʨʪʬʦʥ, 

ʧʣʘʥʰʝʪ ʥʝʤʝʩʝ ʥʦʫʪʙʫʢ ʘʨץʳʣʳ ʤʘʪʝʨʠʘʣʜʳʢʝʟ-ʢʝʣʛʝʥ ʞʝʨʜʝ ʘʣʘ ʘʣʘʜʳ, ʩʦʥʜʳץʪʘʥ װʡʜʝ 

ʢʽʪʘʧʪʳ ʝʰץʘʰʘʥ ײʤʳʪʧʘʡʜʳ. 

7. ʊʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʜʳץʪʳ ʤסײʘʣʽʤʜʝʨ ʢʝʟ-ʢʝʣʛʝʥ ʩʘʙʘץʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʢᴇשʽʣʜʽ 

ʝʪʫ װʰʽʥ ץʦʣʜʘʥʘ ʘʣʘʜʳ. ʄʳʩʘʣʳ, ʙʠʦʣʦʛʠʷ ʩʘʙʘסʳʥʜʘ ʞʘʥʫʘʨʣʘʨ ᴅʣʝʤʽʤʝʥ ʥʝʤʝʩʝ ʛʝʦʛʨʘʬʠʷ 

ʩʘʙʘסʳʥʜʘ ʪװʥʛʽ ʘʩʧʘʥ ʞײʣʜʳʟʜʘʨʳʤʝʥ ʪʘʥʳʩʫ װʰʽʥ, ʦץʫʰʳ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳשʜʳץץʘ 

ʘʨʥʘʣסʘʥ ʢᴇʟʽʣʜʽʨʢ ʢʠʩʝ ʙʦʣסʘʥʳ, ʦʣ ʘץʧʘʨʘʪʪʳ ʝʩʪʫ ʞᴅʥʝ ʦץʫ ʘʨץʳʣʳ סʘʥʘ ʝʤʝʩ, ʢᴇʨʫ ʘʨץʳʣʳ ʜʘ 

 .ʘʙʳʣʜʘʡʜʳץ

8. ʂʨʘʫʜʩʦʨʩʠʥʛ ï ʙײʣ, ʩʘʨʘʧʰʳ ʥʝʤʝʩʝ ʩʘʨʘʧʰʳʣʘʨ ʪʦʙʳ ʝʤʝʩ, ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ 

ʢᴅʩʽʙʠ ʝʤʝʩ ʘʜʘʤʜʘʨ ײץʨסʘʥ ʘץʧʘʨʘʪ ײץʨʘʣʜʘʨʳ. ɽש ʪʘʥʳʤʘʣ ʤʳʩʘʣ ʨʝʪʽʥʜʝ ʋʠʢʠʧʝʜʠʷʥʳ 

ʢʝʣʪʽʨʩʝʢ ʙʦʣʘʜʳ.ʋʠʢʠʧʝʜʠʷ ʤʘʟʤײʥʳʥץʦʣʜʘʥʫʰʳʣʘʨ ʞʘʩʘʡʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʦʥʳ ʙʘʩץʘ 

 ʳʨʳʧʪʘ ʚʠʜʝʦץʘʞʝʪʪʽ ʪʘץ ʣ ï YouTube. ʉʪʫʜʝʥʪʪʝʨײʳ ʙʽʨ ʤʳʩʘʣ, ʙסʜʝʡʜʽ. ʊʘשʦʣʜʘʥʫʰʳʣʘʨ ᴇץ

ʢᴇʨʽʧ, ʩʘʙʘץ ʘʣʘ ʘʣʘʜʳ ʥʝʤʝʩʝ ʪʽʧʪʽ ᴇʟʜʝʨʽ ʜʝ ʚʠʜʝʦ ʞʘʩʘʡ ʘʣʘʜʳ. ʉʪʫʜʝʥʪʪʝʨ ʙʝʣʛʽʣʽ ʙʽʨ 

ʪʘץʳʨʳʧץʘ ʚʠʜʝʦʣʘʨ ʞʘʩʘʫ ʘʨץʳʣʳ ʙʘʩץʘ ʩʪʫʜʝʥʪʪʝʨʛʝ ץʘʣʘʡ ʞʘʩʘʫʜʳ ʢᴇʨʩʝʪʝ ʘʣʘʜʳ. 

ʂʝʨʽʩʽʥʰʝ, ʤסײʘʣʽʤ ʜʝ ʦʩʳʣʘʡ ʞʘʩʘʩʘ ʙʦʣʘʜʳ. 

ʄʝʥʽש ʦʡʳʤʰʘ, ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʙʘʩʪʳ ʨᴇʣʽ - ʙʝʣʛʽʣʽ 

ʙʽʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʝʤʝʩ, ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫʜʽש ʞʘשʘ ʬʦʨʤʘʣʘʨʳʥ ײץʨʫסʘ 

ʳץʧʘʣ ʝʪʫ ʜʝʧ ʦʡʣʘʡʤʳʥ. 

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. ɼʤʠʪʨʠʝʚ, ʖ. ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʘ ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ / ʖ. ɸ. ɼʤʠʪʨʠʝʚ, ʊ. ɺ. 

ʂʘʣʠʥʠʥʘ, ʊ. ɺ. ʂʨʦʪʦʚʘ. ð ʄʦʩʢʚʘ : ʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, 2016. ð 188 c. ð ISBN 978-5-4263-0475-8. ð ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ // ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʉʇʆ PROFʦʙʨʘʟʦʚʘʥʠʝ : [ʩʘʡʪ]. ð URL: 

https://profspo.ru/books/97724 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.09.2020). ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: ʜʣʷ ʘʚʪʦʨʠʟʠʨ. 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ï 2016. 

2. ɻʥʘʪʶʢ ʆ. ʃ. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ï "ʀʟʜʘʪʝʣʴʩʪʚʦ ""ʇʨʦʩʧʝʢʪ"", 2013. 
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ɸ. ɽʨʢʽʥץʳʟʳ, 7ʄ01503-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ2 ש-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʧ.Ϥ.ʢ., ϨʘʫʳʤʜʘʩʪʳʨʳʣϤʘʥ ʧʨʦʬʝʩʩʦʨ ʤ.ʘ. ʅ.ʉ. ϧʘʪʘʝʚ 

 

ʊװʡʽʥʜʝʤʝ. ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ï ʙʦʣʘʰʘץץʘ ʙʘʩʪʳ ʞʦʣ. ɹײʣ ʤʘץʘʣʘʜʘ ʮʠʬʨʣʘʥʜʳʨʫʜʳש 

ʙʘʩʪʳ ʙʘסʳʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʳʤʝʥ 

ʙʽʨʛʝ, ʤʘץʘʣʘʜʘ ᴅʨʙʽʨ ʤסײʘʣʽʤ װʰʽʥ ʢᴇʤʝʢʰʽ ʩʝʨʚʠʩ ï Quizizz ʩʝʨʚʠʩʽ ʞʘʡʳʥʜʘ ʘץʧʘʨʘʪ ʙʝʨʽʣʽʧ, 

ʦʥʳʤʝʥ ץʘʣʘʡ ʞײʤʳʩ ʞʘʩʘʫ ʢʝʨʝʢʪʽʛʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʪʽʨʽʣʝʜʽ. 

ɸʥʥʦʪʘʮʠʷ. ʎʠʬʨʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ʛʣʘʚʥʳʡ ʧʫʪʴ ʚ ʙʫʜʫʱʝʝ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʮʠʬʨʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʮʠʬʨʦʚʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʨʚʠʩʝ Quizizz ï 

ʧʦʤʦʱʥʠʢʝ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʠʪʝʣʷ ʠ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʩ ʥʠʤ ʨʘʙʦʪʘʪʴ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʮʠʬʨʣʘʥʜʳʨʫ, ʮʠʬʨʣʳץ ʙʽʣʽʤ, ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ, ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʪʘʧʩʳʨʤʘʣʘʨ, Quizizz ʩʝʨʚʠʩʽ. 

 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘסʳ ɸʣʠʙʘʙʘ ɻʨʫʧ ʢʦʤʧʘʥʠʷʩʳʥʳש ʥʝʛʽʟʽʥ ץʘʣʘʫʰʳ 

ɼʞʝʢ ʄʘ: çɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʘʣʳ ʦʡʣʘʫʜʳ ײʤʳʪʳשʳʟ. ʆʣ ï ʢʝʰʝʛʽ ʢװʥ. ɹװʛʽʥʛʽ 

digitalization (ʜʠʜʞʠʪʘʣʠʟʘʮʠʷ) ï ʙײʣ ʩʦסשʳ ʪʨʝʥʜ. ɹײʣ ʪʨʝʥʜʢʝ ʢᴇʰʫ ʜʝʛʝʥʽʤʽʟ ï ʙʽʟʜʽש 

 ʳʣʜʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧʘʡʜʘץʜʝʡ ʘʣʘʪʳʥ ʞʝʪʽʣʛʝʥ, ʘשʳʤʜʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ᴇץʦʣʤrʳʟʜʘ ᴇʪʝ ʘʫץ

ʙʦʣʜʳ ʜʝʛʝʥ ʩᴇʟè ʜʝʧ ʘץʧʘʨʘʪ ʜᴅʫʽʨʽʥ ʘʫʳʩʪʳʨסʘʥ ץʘʟʽʨʛʽ ʮʠʬʨʣʘʥʜʳʨʫ ʞᴇʥʽʥʜʝ ʘʡʪץʘʥ ʙʦʣʘʪʳʥ 

[1].ɾʘʣʧʳ ʮʠʬʨʣʘʥʜʳʨʫ, ʭʘʣʳץʪʳש ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫ ï ʙװʛʽʥʛʽ ʢװʥʽש ᴇʟʝʢʪʽ 

ʪʘץʳʨʳʙʳʥʘ ʘʡʥʘʣʜʳ. ʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץʪʳש ʙʘʩʪʳ ʪװʧ ʥʝʛʽʟʽ ï ʩʘʧʘʣʳ ʙʽʣʽʤ ʝʢʝʥʜʽʛʽ 

ʜʘʫʩʳʟ. ɸʣ, ʙʽʟ ʩʦʣ ʩʘʧʘʣʳ ʙʽʣʽʤʛʝ ᴅʨʠʥʝ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ץʦʣ ʞʝʪʢʽʟʝʤʽʟ.  

"ʎʠʬʨʣʘʥʜʳʨʫ" ʪʝʨʤʠʥʽ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʨץʳʥʜʳ 

ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʧʘʡʜʘ ʙʦʣʜʳ. ʊʝʭʥʦʣʦʛʠʷ ʜʝʛʝʥʽʤʽʟ ï ʦץʫ ʧʨʦʮʝʩʽʥ ʦʡʜʘסʳʜʘʡ ʞװʟʝʛʝ 

ʘʩʳʨʫʜʳש ʤʘʟʤײʥʜʳ ʪʝʭʥʠʢʘʩʳ. ʆץʳʪʫʜʳש ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʨʝʪʽʥʜʝ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽʥ ʢʝשʝʡʪʝʪʽʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʜʘʤʳʪʘʪʳʥ ʘץʧʘʨʘʪʪʳ 

ʞʠʥʘʫʜʳײ ,שʡʳʤʜʘʩʪʳʨʫʜʳש, ʩʘץʪʘʫʜʳש, ᴇשʜʝʫʜʽש, ʪʘʨʘʪʫʜʳש ʞᴅʥʝ ײʩʳʥʫʜʳש ᴅʜʽʩʪʝʨʽ ʤʝʥ 

ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʳʥʳש ʞʠʳʥʪʳסʳʥ ʪװʩʽʥʝʤʽʟ [2]. 

Quizizz ï ʚʠʢʪʦʨʠʥʘ, ʪʝʩʪ ʞᴅʥʝ ʜʝ ʩʘʫʘʣʥʘʤʘʣʘʨ ᴅʟʽʨʣʝʫʛʝ ʘʨʥʘʣסʘʥ ʦʥʣʘʡʥ ʩʝʨʚʠʩ (1-

ʩʫʨʝʪ). 

Quizizz ʩʝʨʚʠʩʽʥʽϬ ʤϮʤʢʽʥʜʽʢʪʝʨʽ: 

1. ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ (ʚʠʢʪʦʨʠʥʘ, ʩʘʫʘʣʥʘʤʘ, ʪʝʩʪ ʪ.ʙ.). 

2. ɹʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ, ᴅʨʙʽʨ ʩʘʙʘץʪʳ ץʳʟʳץʪʳ, ʪʠʽʤʜʽ ᴇʪʢʽʟʝ ʙʽʣʫ. 

3. ʉʘʙʘץʪʳ ʦʡʳʥ ʪװʨʽʥʜʝ ᴇʪʢʽʟʫ. 

4. ʉʘʙʘץʪʘʥ ʪʳʩ ʫʘץʳʪʪʘ ᴇʟ ʙʝʪʽʥʰʝ ʞײʤʳʩ ʞʘʩʘʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ (װʡ 
ʪʘʧʩʳʨʤʘʣʘʨʳ). 

5. ɹʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʮʠʬʨʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ. 

6. ɹʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʪʘץʳʨʳʧʪʳ ʪװʩʽʥʫʽʥʝ ʦש ʳץʧʘʣʳʥ ʪʠʛʽʟʫ. 

7. ʄסײʘʣʽʤ װʰʽʥ ʫʘץʳʪʪʳ װʥʝʤʜʝʧ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ. 

8. ᴄʨʙʽʨ ʘʜʘʤʥʳש ʦʡ-ᴇʨʽʩʽʥ ʢʝשʝʡʪʝʪʽʥ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷ ʪ.ʩ.ʩ. 

Quizizz-ʪʝ Ϩʘʣʘʡ ʞϰʤʳʩ ʞʘʩʘʡʤʳʟ? 

1-Ϩʘʜʘʤ: ç ʉʝʨʚʠʩʢʝ ʪʽʨʢʝʣʫè. 

 https://quizizz.com/ʩʽʣʪʝʤʝʩʽ (ʘʣʽʤʜʝʨסײʤ) ʪʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ᴅʟʽʨʣʝʫʰʽץʳʟʳפ

ʙʦʡʳʥʰʘ ʩʘʡʪץʘ ʪʽʨʢʝʣʝʜʽ. ʉʘʡʪץʘ Google ʘʢʢʘʫʥʪʧʝʥ ʦשʘʡ ʪװʨʜʝ ץʦʩʳʣʫסʘ ʙʦʣʘʜʳ.  

https://quizizz.com/
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ʉʫʨʝʪ - 1. https://quizizz.com/ ʩʘʡʪʳ 

 

2-Ϩʘʜʘʤ: çʊʘʧʩʳʨʤʘʣʘʨʜʳ Ϩϰʨʫè. 

ʊʽʨʢʝʣʽʧ ʙʦʣסʘʥ ʩʦש, ʠʥʪʝʨʬʝʡʩʧʝʥ ʪʘʥʳʩʘʤʳʟ. ɹʘʨʣʳסʳ ʦשʘʡ, ᴅʨʽ ץʘʨʘʧʘʡʳʤ. ʉʝʨʚʠʩʪʝ 

ʞײʤʳʩ ʞʘʩʘʫ ʢᴇʧ ʫʘץʳʪʪʳ ʪʘʣʘʧ ʝʪʧʝʡʜʽ. ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʪᴇʤʝʥʜʝʛʽʜʝʡ ʪװʨʣʝʨʽ 

 :ʘʥסʩʳʥʳʣײ

1. Big choice ï ʙʽʨ ʜײʨʳʩ ʞʘʫʘʧʪʳ ʪʝʩʪ (2-ʩʫʨʝʪ); 

2. Checkbox ï ʙʽʨʥʝʰʝ ʜײʨʳʩ ʞʘʫʘʧʪʳ ʪʝʩʪ; 

3. Fill in the form ï ʙʦʩ ʦʨʳʥʜʘʨʜʳ ʪʦʣʪʳʨʫ; 

4. Interview ï ʩʘʫʘʣʥʘʤʘ ʪ.ʙ. 

 

 
ʉʫʨʝʪ - 2. Big choice ï ʙʽʨ ʜײʨʳʩ ʞʘʫʘʧʪʳ ʪʝʩʪ ʪװʨʽ 

 

ᴄʨ ʪʘʧʩʳʨʤʘסʘ ץʘʥʰʘ ʫʘץʳʪ ʙᴇʣʝʪʽʥʽʤʽʟʜʽ ʪʘʧʩʳʨʤʘʥʳ ײץʨʫ ʙʘʨʳʩʳʥʜʘ ʪʘשʜʘʡʤʳʟ. 

ʉʦʥʜʘʡ-ʘץ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʜʘ ʫʘץʳʪץʘ ʥʘʟʘʨ ʘʫʜʘʨʫʳʥ ʝʩʢʝʨʪʢʝʥ ʜײʨʳʩ. ɾᴅʥʝ ʙײʣ ʩʝʨʚʠʩʪʽש 

ʙʽʨ ʝʨʝʢʰʝʣʽʛʽ ïʪʝʢ ᴇʟʽʤʽʟ ײץʨסʘʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨʤʝʥ ʰʝʢʪʝʣʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʙʘʩץʘ ʜʘ 

ʩʝʨʚʠʩ ץʦʣʜʘʥʫʰʳʣʘʨʳʥʳש ʞײʤʳʩʪʘʨʳʤʝʥ ʪʘʥʳʩʳʧ, ᴇʟ ʩʘʙʘסʳʤʳʟסʘ ʢʽʨʽʩʪʽʨʩʝʢ ʙʦʣʘʜʳ. ᴆʟ 

ʞײʤʳʩʪʘʨʳשʳʟʜʳ ʜʘ ʵʣʝʢʪʨʦʥʜʳ ʧʦʰʪʘ ʘʨץʳʣʳ ʞʽʙʝʨʽʧ, ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʝ ʙᴇʣʽʩʝ ʘʣʘʤʳʟ. 

3-Ϩʘʜʘʤ: çʊʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫè. 

ʊʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ 2 ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʘʜʳ:   

1. ʩʘʙʘװ ץʩʪʽʥʜʝ ʦʡʳʥ ʪװʨʽʥʜʝ ʦʨʳʥʜʘʫ; 

 .ʳʪʪʘ ʦʨʳʥʜʘʫʳץʪʘʥ ʪʳʩ ʫʘץᴇʟ ʙʝʪʽʥʰʝ ʩʘʙʘ שʡ ʪʘʧʩʳʨʤʘʩʳ ʨʝʪʽʥʜʝ ᴅʨ ʙʽʣʽʤ ʘʣʫʰʳʥʳװ .2

ʆʡʳʥ ʪװʨʽʥʜʝ ʜʝ, װʡ ʪʘʧʩʳʨʤʘʩʳ ʨʝʪʽʥʜʝ ʜʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʦʨʳʥʜʘʫ ᴅʨʝʢʝʪʽ ʙʽʨʜʝʡ. 

ɹʨʘʫʟʝʨʜʝ (ʢʦʤʧʴʶʪʝʨ, ʧʣʘʥʰʝʪ, ײʷʣʳ ʪʝʣʝʬʦʥ ʢᴇʤʝʛʽʤʝʥ) https://quizizz.com/join ʩʽʣʪʝʤʝʩʽ 

ʘʨץʳʣʳ ʩʘʡʪץʘ ᴇʪʝʜʽ. ʄסײʘʣʽʤ ʘʡʪץʘʥ ʙʽʨʥʝʰʝ ʩʘʥʜʘʨʜʘʥ ʪײʨʘʪʳʥ ʢʦʜʪʳ ʞᴅʥʝ ᴇʟ ʝʩʽʤʽʥ 

ʧʝʨʥʝʪʘץʪʘʜʘʥ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʩʝʨʚʠʩʢʝ ᴅʨ ʙʽʣʽʤ ʘʣʫʰʳ ʦשʘʡ ץʦʩʳʣʘ ʘʣʘʜʳ (3-ʩʫʨʝʪ).  

 

https://quizizz.com/
https://quizizz.com/join
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ʉʫʨʝʪ - 3. ʉʝʨʚʠʩʢʝ ץʦʩʳʣʫ 

 

ʄסײʘʣʽʤ ʙʘʩץʘʨʫʳʤʝʥ ʵʢʨʘʥʜʘ ʪʘʧʩʳʨʤʘʣʘʨ ʘʫʳʩʳʧ ʦʪʳʨʘʜʳ. ɹײʣ ʦʡʳʥ ʪװʨʽʥʜʝ 

 ʡ ʪʘʧʩʳʨʤʘʩʳʥʘ ʙʝʨʽʣʛʝʥ ʪʝʩʪ, ʩʘʫʘʣʥʘʤʘ, ʚʠʢʪʦʨʠʥʘʣʘʨװ ,ʘʥ ʪʘʧʩʳʨʤʘʣʘʨ. ɸʣסʡʳʤʜʘʩʪʳʨʳʣײ

ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘ ʪʘʧʩʳʨʤʘʣʘʨסʘ ʘʨʥʘʡʳ ʫʘץʳʪ ʙʝʨʽʣʝʜʽ. ʉʦʣ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ װʣʛʝʨʽʧ 

ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʧ ʞʽʙʝʨʽʧ ʦʪʳʨʫ ï ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ װʰʽʥ ʤʽʥʜʝʪʪʽ. ʊʘʧʩʳʨʤʘʣʘʨʜʳ ʘʨʥʘʡʳ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳש ʢᴇʤʝʛʽʤʝʥ ʢᴇʨʩʝʪʫ ʘʩʘ ץʘʪʪʳ ץʘʞʝʪʪʽʣʽʢʪʽ ʪʫʳʥʜʘʪʧʘʡʜʳ. ɹʽʣʽʤ 

ʘʣʫʰʳʣʘʨ ʩײʨʘץʪʘʨ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ, ʞᴅʥʝ ʦʣʘʨʜʳש ʞʘʫʘʧʪʘʨʳʥ ᴇʟʜʝʨʽ ץʦʣʜʘʥʳʧ ʦʪʳʨסʘʥ 

ʩʤʘʨʪʬʦʥʜʘʨʜʘʥ (ʢʦʤʧʴʶʪʝʨʣʝʨ) ʜʘ ʢᴇʨʝ ʘʣʘʜʳ. ɸʣ, ʤסײʘʣʽʤʛʝ ᴇʟʽʥʽש ʢʦʤʧʴʶʪʝʨʽ ʙʦʣʩʘ 

ʞʝʪʢʽʣʽʢʪʽ.  

4-Ϩʘʜʘʤ: çʅϸʪʠʞʝ ʞϸʥʝ ʙʘϤʘʣʘʫè. 

Quizizz ʩʝʨʚʠʩʽʥʽש ʙʽʨ ʪʠʽʤʜʽ ʞʘסʳ ï ʪʝʩʪ ʙʽʪʢʝʥ ʩᴅʪʪʝ ᴅʨʙʽʨ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʙʽʣʽʤ 

ʢᴇʨʩʝʪʢʽʰʽʥʽש ʵʢʨʘʥסʘ ʧʘʡʳʟ ʪװʨʽʥʜʝ ʰʳסʫʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʥᴅʪʠʞʝ ʤסײʘʣʽʤʥʽש ʧʨʦʬʠʣʽʥʜʝ 

ʩʘץʪʘʣʘʜʳ (ʪʽʧʪʽ ᴇʟ ʙʝʪʽʥʰʝ ʩʘʙʘץʪʘʥ ʪʳʩ ʫʘץʳʪʪʘʦʨʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳש 

ʥᴅʪʠʞʝʣʝʨʽ ʜʝ). ʆʥʳ MS EXCEL ʢʝʩʪʝʣʽʢ ʨʝʜʘʢʪʦʨʳʥʜʘ ʩʘץʪʘʧ, ʰʳסʘʨʳʧ ʘʣʫסʘ ʙʦʣʘʜʳ (4-

ʩʫʨʝʪ). ʉʦʥʜʘʡ-ʘץ, ʘʪʘ-ʘʥʘʣʘʨ ʜʘ ᴇʟ ʙʘʣʘʣʘʨʳʥʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥ, ץʘʣʘʡ ʞʘʫʘʧ ʙʝʨʛʝʥʜʽʛʽʥ ʢᴇʨʝ 

ʘʣʘʜʳ. ʆʣ װʰʽʥ ʤסײʘʣʽʤ ʩʝʨʚʠʩ ײʩʳʥסʘʥ ʘʪʘ-ʘʥʘʣʘʨסʘ ʧʦʰʪʘ ʘʨץʳʣʳ ʞʽʙʝʨʫ ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʩʘ 

ʙʦʣסʘʥʳ.  

 
ʉʫʨʝʪ- 4. ʊʝʩʪ ʥᴅʪʠʞʝʣʝʨʽ 

 

ʉʝʨʚʠʩʪʝ ʞײʤʳʩ ʞʘʩʘʫ ʳסשʘʡʣʳ, ᴅʨʽ ʧʘʡʜʘʣʳ. ʉʘʙʘץʪʳ ץʳʟʳץʪʳ ᴇʪʢʽʟʫʛʝ, ʪʘץʳʨʳʧʪʳ 

ʙʝʢʽʪʫʛʝ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳ ʙʘסʘʣʘʫסʘ ʢᴇʤʝʢʰʽ ײץʨʘʣ.  

çɹװʛʽʥʜʝ IT ʤʝʥ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʨʝʚʦʣʶʮʠʷ ʘʜʘʤʟʘʪʪʳ ᴇʟʛʝʨʪʽʧ ʞʘʪʳʨ. 

ᴄʣʝʤʜʝʛʽ ʞʝʪʝʢʰʽ ʤʝʢʪʝʧʪʝʨ ʙʘʣʘʣʘʨʜʳש ʢʨʝʘʪʠʚʪʽʢ ʧʦʪʝʥʮʠʘʣʳʥ ʜʘʤʳʪʫʤʝʥ ʘʡʥʘʣʳʩʘʜʳ, 

ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʥʘץʪʳ סʳʣʳʤʜʘʨʜʳ ʦץʳʪʘʜʳ. ɹᴅʨʽʤʽʟ פʘʟʘץʩʪʘʥʜʳ ʛװʣʜʝʥʛʝʥ, 

ʜʘʤʳסʘʥ ʝʣʛʝ ʘʡʥʘʣʜʳʨʫסʘ ײʤʪʳʣʘʤʳʟ. ɹסײʘʥ ʞʝʪʫʜʽש ʢʽʣʪʽ ï ʩʘʧʘʣʳ ʞᴅʥʝ ץʦʣʞʝʪʽʤʜʽ, ץʘʟʽʨʛʽ 

ʟʘʤʘʥסʳ ʙʽʣʽʤè, - ʜʝʧ ʇʨʝʟʠʜʝʥʪʽʤʽʟ פ.ʊʦץʘʝʚ ʘʡʪʳʧ ᴇʪʢʝʥʜʝʡ, ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ï ʦץʳʪʫ 

ʧʨʦʮʝʩʽʥ ʜʘʤʳʪʫʜʳש ʙʽʨʜʝʥ-ʙʽʨ ʢʽʣʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [3]. ɽʣ ʙʦʣʘʰʘסʳ ïʩʘʫʘʪʪʳ, ʙʽʣʽʤʜʽ, 

ʩʘʥʘʣʳ ײʨʧʘץʪʳץ שʦʣʳʥʜʘ. ɹʽʟʜʝʛʽ ʙʘʩʪʳ ʤʘץʩʘʪ ï װʟʜʽʢʩʽʟ ʜʘʤʫ.  

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. ᴄʣʽʧʙʘʡ ʉ.ʎʠʬʨʣʘʥʜʳʨʫ ʩʠץʳʨʳ. ïɽʛʝʤʝʥ פʘʟʘץʩʪʘʥ, 2017. ˉ234. ï ɹ. 5.  
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2. ʀʛʝʥʙʘʝʚʘ ʈ.ʊ., ɸʩʘʥʦʚʘ ɾ.ʉ. ʎʠʬʨʣʳʪʝʭʥʦʣʦʛʠʷʣʘʨ ï ʢʨʝʘʪʠʚʪʽʣʽʢʪʽʜʘʤʳʪʫʜʳשʢʝʧʽʣʽ 

//ɺʝʩʪʥʠʢ ʘʢʘʜʝʤʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʟʘʭʩʪʘʥʘ. -2019. -ˉ4. -16-22 ʙ. 

3. ɸʙʠʙʫʣʣʘ ʅ. פʘʟʘץʩʪʘʥ ʇʨʝʟʠʜʝʥʪʽ פʘʩʳʤ-ɾʦʤʘʨʪ ʊʦץʘʝʚ: ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ 

ʞʘשʘʰʳʣʜʳץץʘ ʪʝʟ ʙʝʡʽʤʜʝʣʫʽ ץʘʞʝʪ. https://baq.kz/news/othernews/bilim-beru-zhuyesi// 

 

 

ʆפʓʊʋʐʓʅʓר ɸפʇɸʈɸʊʊʓפ ɼתʅʀɽʊɸʅʓʄʓʅ פɸʃʓʇʊɸʉʊʓʈʋɼʓר 

ʂᴄʉɯʇʊɯʂ-ʇɽɼɸɻʆɻʀʂɸʃʓפ ʂɽɿɽרɯ 

 

ʐ.ɸ. ɾaʢʠʧʦʚa, ʦץʳʪʫʰʳ 

C.ɼ.Acʬʝʥʜʠʷʨʦʚ aʪʳʥʜaϤʳ ϧaʟaϨ ϰʣʪʪʳϨ ʤʝʜʠʮʠʥa ʫʥʠʚʝʨcʠʪʝʪʽ, Aʣʤaʪʳ Ϩ. 

 

ʊװʡʽʥʜʝʤʝ. ɾʦסʘʨʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʦץʳʪʫʰʳʥʳש ʘץʧʘʨʘʪʪʳץ 

ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳץ שʘʞʝʪʪʽʣʽʛʽ, ʜײʨʳʩʳʥʜʘ, ʞʘשʘ ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠʝʪʪʽʢ 

ʞʘסʜʘʡʣʘʨסʘ ʰʳʥʘʡʳ ʪײʨסʳʜʘʥ ץʘʨʘʫʤʝʥ ʘʥʳץʪʘʣʘ ʦʪʳʨʳʧ, ʙʽʣʽʤʛʝ ʜʝʛʝʥ ᴅʣʝʫʤʝʪʪʽʢ 

ʪʘʧʩʳʨʳʩʪʳש, ᴅʨʽ ᴅʨʙʽʨ ʧʝʜʘʛʦʛʪʳש ʞʝʢʝ ʪײʣסʘ ʞᴅʥʝ ʤʘʤʘʥ ʨʝʪʽʥʜʝʛʽ ʤװʜʜʝʩʽʥʽש ʤᴅʩʝʣʝʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤ, ʘץʧʘʨʘʪʪʳץ ץʦסʘʤ, ʬʠʣʦʩʦʬʠʷ, ʧʝʜʘʛʦʛʠʢʘ, 

ʧʩʠʭʦʣʦʛʠʷ, ײʣʪʪʳץ ʜװʥʠʝʪʘʥʳʤ, ʞʝʢʝ ʪײʣסʘ, ɸʂʊ. 

 

 שᴅʨʝʢʝʪʽʥʝʥ ᴇʤʽʨʜʽ ץʧʘʨʘʪʪʳץʘ שʘ ʥʝʛʽʟʜʝʣʛʝʥ ʘʜʘʤʥʳסʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʘפ

ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʙʝʡʥʝʩʽ ץʘʣʳʧʪʘʩʫʜʘ. ʆʩʳסʘʥ ʦʨʘʡ ʘʜʘʤʥʳש ᴇʟʽ ï ʦʥʳש ʪʘʣʘʙʳ, 

 .ʩʪʘʥʳʤʳ ʞᴅʥʝ ʙʽʣʽʤʽ ʜʝ ᴇʟʛʝʨʝʜʽײ ʘʨʘʩʳץʳ, ʢᴇʟסʫʰʳʣʳסʳʟʳץ

ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ï ʙʽʣʽʤ ʘʣʫʰʳסʘ ʪʝʢ ʙʝʣʛʽʣʽ ʙʽʣʽʤ ʙʝʨʽʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʣʘʨʜʘ ʘʜʘʤʟʘʪʪʳײץ ץʥʜʳʣʳץ ʙʘסʜʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʜװʥʠʝʪʘʥʳʤʜʳ 

 ,שʪʳ ʪᴅʨʙʠʝʣʝʫʜʽץʨʧʘײ ʘʥ ʞʘʩץʘʣʳʧʪʘʩʪʳʨʫ ᴇʩʽʧ ʢʝʣʝ ʞʘʪץ ʥʠʝʪʘʥʳʤʜʳװʘʣʳʧʪʘʩʪʳʨʫ. ɼץ

 ʩʪʘʥץʘʟʘפ .ʘʞʝʪʪʽ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץ שʝ ʙʽʣʫʛʝ ʪᴅʨʙʠʝʣʝʫʜʽשʪʳ ʞʝץʠʳʥʜʳץ

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʦʨʪʘ ʙʽʣʽʤʜʽ ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘ װʟʜʽʢʩʽʟ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽװ שʰ 

ʽʨʛʝʣʽ ʤʘץʩʘʪʪʘʨʳʥʳש ʽʰʽʥʜʝʛʽ ʝש ʥʝʛʽʟʛʽʩʽ ʜװʥʠʝʪʘʥʳʤ ʝʢʝʥʽ ʘʥʳץ ʘʡʪʳʣסʘʥ. 

ɸץʧʘʨʘʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ (ɸʂʊ) ʢʫʨʩʳʥ ʦץʳʪʫʜʳש ʤʘץʩʘʪʪʘʨʳʤʝʥ 

ʩᴅʡʢʝʩ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʤסײʘʣʽʤʽʥʽש ʤʽʥʜʝʪʽ סʳʣʳʤʠ ʜװʥʠʝʪʘʥʳʤʜʳ, ᴅʣʝʤʥʽש ʞʝʢʝ ʪײʣסʘʣʳץ 

ʞװʡʝʣʽʢ-ʘץʧʘʨʘʪʪʳץ ʢᴇʨʽʥʽʩʽʥ, ʦץʫʰʳʣʘʨʜʳ ï ץʘʣʳʧʪʘʩʳʧ ʞʘʪʳʨסʘʥ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʥʳש 

ʙʦʣʘʰʘץ ʘʟʘʤʘʪʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʘץʧʘʨʘʪ (ʘץʧʘʨʘʪʪʳץ 

 ,ʧʘʨʘʪ ʪʫʨʘʣʳץʘ ,ץʙʽʨʽ - ʟʘʪ, ʞʘʨʳ שʳʤʜʘʨʳʥʳסײ ʰװ ʥʝʛʽʟʛʽ שʩʽʥʽʢʪʽװʜʝʨʽʩʪʝʨ) ʪʫʨʘʣʳ ʪװ

ʙײʣʘʨʜʳץ שʘʟʽʨʛʽ ᴅʣʝʤʥʽס שʳʣʳʤʠ ʢᴇʨʽʥʽʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘסʳ ʘץʧʘʨʘʪʪʳװ ץʜʝʨʽʩʪʝʨʜʽש ʙʽʨʣʽʛʽ 

ʞᴅʥʝ ᴅʨʪװʨʣʽ ʪʘʙʠסʘʪʪʳש ᴇʟʽʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥʽש ʬʫʥʢʮʠʦʥʘʣʜʘʥʫʳ ʞʘʡʣʳ ʩᴇʟ ʙʦʣʳʧ ʦʪʳʨ. 

ɹʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥ ʜʘʡʳʥʜʘʫʜʘסʳ çʂʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨè ʢʫʨʩʳʥ 

ʪʘʣʜʘʡʳץ. çɾʘʣʧʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽè ʪʘʨʘʫʳʥʜʘ ʞʘʣʧʳ ʞʝʣʽʣʝʨʜʽש ʧʘʡʜʘ 

ʙʦʣʫʳ ʤʝʥ ʜʘʤʫ ʥᴅʪʠʞʝʩʽʥʜʝʛʽ ʧʘʡʜʘʣʳ ʞᴅʥʝ ʢʝʨʽ ᴅʩʝʨʽ ʙʘʨ ʤᴅʩʝʣʝʣʝʨ ץʘʨʘʩʪʳʨʳʣʤʘסʘʥ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙײʣ ʪʘʨʘʫʜʘ ʙʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʽש ʜװʥʠʝʪʘʥʳʤʳʥ 

 ,ʦʨʥʳ ʤʝʥ ʨᴇʣʽè שʳ ʀʥʪʝʨʥʝʪ ʞʘʣʧʳ ʞʝʣʽʥʽסʘʤ ʜʘʤʫʳʥʜʘסʦפʘ ᴅʩʝʨ ʝʪʝʪʽʥ çסʘʣʳʧʪʘʩʪʳʨʫץ

çʀʥʪʝʨʥʝʪʢʝ ʪᴅʫʝʣʜʽʣʽʢè, çɹʦʩʪʘʥʜʳץ ʧʝʥ ʀʥʪʝʨʥʝʪè, çʀʥʪʝʨʥʝʪʪʝʛʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ץʳʣʤʳʩ 

ʤᴅʩʝʣʝʣʝʨʽè, çʀʥʪʝʨʥʝʪ ʞᴅʥʝ ᴇʟʘʨʘ ʞʝʢʝ ץʘʪʳʥʘʩ ʤᴅʩʝʣʝʣʝʨʽè, çɾʝʣʽʣʽʢ ʵʪʠʢʝʪè ʩʝʢʽʣʜʽ 

ʪʘץʳʨʳʧʪʘʨ ʞʦץ. ɾᴅʥʝ ʜʝ ʙײʣ ʪʘץʳʨʳʧʪʘʨ çʀʥʬʦʨʤʘʪʠʢʘè ʢʫʨʩʳʥʳש ʤʝʢʪʝʧ ʩʪʘʥʜʘʨʪʳʥʜʘ 

 ʘʣʽʤʽʥʜʝʨʽʥʝסײʠʥʬʦʨʤʘʪʠʢʘ ʤ ץʥʠ ʙʦʣʘʰʘסʘʥ, ɾʆʆ ʩʪʫʜʝʥʪʪʝʨʽʥʝ, ʷסʘʨʘʩʪʳʨʳʣʤʘץ

ʦץʳʪʳʣʤʘʡʜʳ.  

ʀʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽ ʦץʫʰʳʣʘʨ װʰʽʥ ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʪʽ, ʘץʧʘʨʘʪʪʳץ  

ʜװʥʠʝʪʘʥʳʤʜʳ ʪʘʩʳʤʘʣʜʘʫʰʳ ʙʦʣʳʧ, ʦʣʘʨ ʙʽʣʽʤ ʙʝʨʫ ʘʷʩʳʥʜʘסʳ ʘץʧʘʨʘʪʪʳװ ץʜʝʨʽʩʪʝʨʜʽ 

ʪʘʣʜʘʫʜʘ ʞװʡʝʣʽ ʘץʧʘʨʘʪʪʳץ ʙʘסʳʪʪʳ ʠʛʝʨʫʽ, ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʘʷʩʳʥʜʘ ʘʜʘʤ ʙʽʣʽʤʽʥʽש ʰʘʤʘʩʳʥ ʤʝשʛʝʨʫʽ, ʦץʫʰʳʣʘʨʜʳש ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ 

 ʤᴅʩʝʣʝʣʽ ץʳʥʘʣʳסʤʘ-ץʥʜʳʣʳײץ שʫʰʳʣʘʨʜʳץʳ ʦסʘʤʜʘסʦץ ץʧʘʨʘʪʪʳץʘʣʳʧʪʘʩʪʳʨʫʳ, ʘץ
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ʙʘסʳʪʪʘʨʳʥ ʙʦʣʞʘʤʜʘʡʪʳʥ סײʳʤʜʘʨʳ ʤʝʥ ʦʣʘʨʜʳ ʞʝשʫ ʪᴅʩʽʣʜʝʨʽʥ ʙʽʣʫʽ,  ʦץʫʰʳʣʘʨʜʳש 

ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ᴅʜʽʩʥʘʤʘʩʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽʥ ʤʝשʛʝʨʫʽ ץʘʞʝʪ. 

ɹײʣ ʢʝʟʝשʜʝ ʝʨʝʢʰʝ ʦʨʳʥ çʀʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʪʝʦʨʠʷʩʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽè ʢʫʨʩʳ 

ʪᴇשʽʨʝʛʽʥʜʝ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʽש ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʙʝʨʽʣʽʧ, ʙʘסʜʘʨʣʘʤʘ ײץʨʳʣʳʤʳʥʘ ʙʽʟ ץʦʩʳʤʰʘ ʪʘץʳʨʳʧʪʘʨ ʝʥʛʽʟʜʽʢ: çʄʝʢʪʝʧ 

ʠʥʬʦʨʤʘʪʠʢʘʩʳʥʳש ʜװʥʠʝʪʘʥʳʤ ʢᴇʟץʘʨʘʩʳʥʳש ʰʘʤʘʩʳ. ʀʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ 

ʤʘץʩʘʪʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʦץʫʰʳʥʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ. ʄʝʢʪʝʧ 

ʠʥʬʦʨʤʘʪʠʢʘ ʢʫʨʩʳʥʳש ʦץʫʰʳ ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʤʘץʩʘʪʳʥ ץʦʶ ʞᴅʥʝ ʤʘʟʤײʥʳʥ ʪʘשʜʘʫ. ʀʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʘסʳ ʥʝʛʽʟʛʽ ʙʘסʳʪʳ - 

ʜװʥʠʝʪʘʥʳʤʜʳ ʪʘʣʜʘʫ. ɾʘשʘ ץʘʣʳʧʪʘʩʘʪʳʥ ʙʘסʳʪʪʘʨ ï ʢʠʙʝʨʥʝʪʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽè. 

çɾʝʢʝ ʪײʣסʘʥʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫè ʩʝʤʠʥʘʨ ʩʘʙʘסʳʥʜʘ ʩʪʫʜʝʥʪʪʝʨʛʝ 

çɾʝʢʝ ʪײʣסʘʥʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽ ʤʝʥ ʘʜʘʤʥʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʩʘʫʘʪʪʳʣʳסʳʥʳש 

ʘʡʳʨʤʘʰʳʣʳסʳ ʥʝʜʝ?è ʜʝʛʝʥ ʩײʨʘץ ץʦʡʳʣʜʳ. ʂᴇʧʪʝʛʝʥ ʩʪʫʜʝʥʪʪʝʨ ʙʝʨʽʣʛʝʥ סײʳʤʜʘʨʜʳש 

ʘʡʳʨʤʘʰʳʣʳסʳʥ ʪװʩʽʥʜʽʨʫʜʝ ץʠʥʘʣʜʳ. ʊʝʢ ʢʝʡʙʽʨ ʩʪʫʜʝʥʪʪʝʨ סʘʥʘ ʘʜʘʤʥʳש ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʩʘʫʘʪʪʳʣʳסʳʥʜʘ ʙʦʣʤʘʡʪʳʥ ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪ ʜװʥʠʝʪʘʥʳʤ ײץʨʳʣʳʤʳʥʘʥ ʪײʨʘʪʳʥʳʥ 

ʘʡʪʪʳ.  

ʀʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʽש ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ᴅʜʽʩʪʝʤʝʩʽʥ ᴅʨʪװʨʣʽ 

ʢʝʟʝשʽʥʜʝ ײʩʳʥʘʡʳץ (1-ʢʝʩʪʝ). 

ʂʝʩʪʝ ï 1. ʀʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʽש ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ᴅʜʽʩʪʝʤʝʩʽ 

 

ᴄʜʽʩʪʝʤʝʥʽש 

 ʨʳʣʳʤʳײץ

ɸץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש  ʪʝʦʨʠʷʣʳץ 

ʤʦʜʝʣʽ ʙʦʡʳʥʰʘ ʩʠʧʘʪʪʘʤʘ 

1-ʢʝʟʝש. ʂʦʛʥʠʪʠʚʪʽʢ - ʦʧʝʨʘʮʠʦʥʘʣʜʳץ 

ʄʘץʩʘʪʳ ɸץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʥʳש ʢʦʛʥʠʪʠʚʪʽʢ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʙʘʩʳʤʜʳʨʘץ  

ʄʘʟʤײʥʳ  çʀʥʬʦʨʤʘʪʠʢʘè ʢʫʨʩʳ ʥʝʛʽʟʽʥʜʝ;  

ʊʘץʳʨʳʧʪʘʨ: ʀʥʬʦʨʤʘʪʠʢʘ ʬʫʥʜʘʤʝʥʪʘʣʜʳ סʳʣʳʤ ʨʝʪʽʥʜʝ. ɾװʡʝʣʽ-

ʘץʧʘʨʘʪʪʳץ ʪᴅʩʽʣ סʳʣʳʤʠ ʪʘʥʳʤʥʳש ʬʫʥʜʘʤʝʥʪʘʣʜʳ ᴅʜʽʩʽ ʩʝʢʽʣʜʽ. 

ʊʘʙʠסʠ, ᴅʣʝʫʤʝʪʪʽʢ, ʪʝʭʥʠʢʘʣʳץ ʞװʡʝʣʝʨʜʝʛʽ ʘץʧʘʨʘʪʪʳװ ץʜʝʨʽʩʪʝʨ. ɹʘʩץʘ 

 ʠʥʪʝʛʨʘʣʜʳ שʨᴇʣʽ. ᴄʣʝʤʥʽ שʳ ʠʥʬʦʨʤʘʪʠʢʘʥʳסʳʣʳʤʜʘʨ ʜʘʤʫʳʥʜʘס

 שʢᴇʨʽʥʽʩʽ. ᴆʨʢʝʥʠʝʪʪʽ ץʧʘʨʘʪʪʳץʘ שʳʣʳʤʠ ʢᴇʨʽʥʽʩʽ ʩʝʢʽʣʜʽ ᴅʣʝʤʥʽס

ʜʘʤʫʳʥʜʘסʳ ʠʥʬʦʨʤʘʪʠʢʘ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʨᴇʣʽ. 

ɸץʧʘʨʘʪʪʳץ ʨʝʚʦʣʶʮʠʷ. פʦסʘʤʜʘסʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ 

ʢʦʤʧʴʶʪʝʨʣʝʥʜʽʨʫ װʜʝʨʽʩʪʝʨʽ. ɸץʧʘʨʘʪʪʳץ ץʦסʘʤʥʳײץ שʨʳʣʫʳ. 

ɸץʧʘʨʘʪʪʳץ ʵʢʦʣʦʛʠʷ ʤᴅʩʝʣʝʩʽ. 

 ʦʩʫץ ʜʘʡʣʘʨʜʳסʘʥ ʞʘסʳʪʪʘʣסʘ ʙʘסʥʠʝʪʘʥʳʤװʳ ʜסʦʨʪʘʜʘ ץʧʘʨʘʪʪʳץʨʘʣʳ ɸײפ

(ʞʘסʜʘʡʣʘʨʜʳש ʛʥʦʩʝʦʣʦʛʠʷʣʳץ, ʥʦʨʤʘʪʠʚʪʽ ï ʨʝʪʪʝʡʪʽʥ ʪʠʧʽ ʙʘʨ): 

- çʀʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʙʘʩץʘ סʳʣʳʤʜʘʨʜʳש ʜʘʤʫʳʥʜʘסʳ ʦʥʳש ʨᴇʣʽè 
ʧʽʢʽʨ-ʪʘʣʘʩ;  

- çʀʥʬʦʨʤʘʪʠʢʘ ï ʬʫʥʜʘʤʝʥʪʘʣʜʳ סʳʣʳʤ ʨʝʪʽʥʜʝè, çɾװʡʝʣʽ ï 

ʘץʧʘʨʘʪʪʳʥʜʳʨʫ ʤʝʥ ʢʦʤʧʴʪʝʨʣʝʥʜʽʨʫ ï ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʘʫץʳʤʜʳ 

ʤᴅʩʝʣʝʣʝʨè, çɸʜʘʤʥʳש ʘץʧʘʨʘʪʪʳץ ᴅʨʝʢʝʪʽ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʞʘסʜʘʡʜʘסʳ 

ʘʜʘʤ ᴅʨʝʢʝʪʽ ʩʝʢʽʣʜʽè, çɸʜʘʤʥʳש ʘץʧʘʨʘʪʪʳץ ᴅʨʝʢʝʪʽè ʪʘץʳʨʳʧʪʘʨʳʥʜʘסʳ 

ʤᴅʩʝʣʝʣʽ ᴅשʛʽʤʝʣʝʩʫʣʝʨ; çʄʘʤʘʥʜʳץʪʘʨʜʘסʳ ʘץʧʘʨʘʪʪʳץ  

 ʪʝʭʥʦʣʦʛʠʷʣʘʨè ʜʠʜʘʢʪʠʢʘʣʳץ ʦʡʳʥ; 

- ʪʘʙʠסʘʪ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʞװʡʝʣʝʨʜʝʛʽ ʘץʧʘʨʘʪʪʳץ 

 ;ʡʝʩʽװʳʪʫ ʪʘʧʩʳʨʤʘʣʘʨ ʞץʜʝʨʽʩʪʝʨʛʝ ʤʳʩʘʣʜʘʨ ʢʝʣʪʽʨʝ ʘʣʘʪʳʥ ʦװ

çʘץʧʘʨʘʪʪʳץ ץʦסʘʤè, çʘץʧʘʨʘʪʪʳץ ʦʨʪʘè, çץʦסʘʤʥʳש ʘץʧʘʨʘʪʪʳץ 

 .ʳʨʳʧʪʘʨʳ ʙʦʡʳʥʰʘ ʨʝʬʝʨʘʪʪʘʨץʦʨʣʘʨʳè ʪʘץ

2-ʢʝʟʝײפ .שʥʜʳʣʳץ-ʤʘסʳʥʘʣʳץ 

ʄʘץʩʘʪʳ ɸץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʥʳש ʘʢʩʠʦʣʦʛʠʷʣʳײץ ץʨʘʤʜʘʩ ʙᴇʣʽʛʽʥ 
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 ʘʣʳʧʪʘʩʪʳʨʫ ʙʘʩʳʤץ

ʄʘʟʤײʥʳ çʂʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨè ʢʫʨʩʳ ʥʝʛʽʟʽʥʜʝ 

ʊʘץʳʨʳʧʪʘʨ: ɸץʧʘʨʘʪʪʳץ ץʦסʘʤ ʞʝʣʽʣʽʢ ץʦסʘʤ ʩʝʢʽʣʜʽ. ʂʦʤʧʴʶʪʝʨʣʽʢ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʝʨʝʢʰʝʣʽʛʽ. ʂʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʨʝʚʦʣʶʮʠʷ ʞᴅʥʝ ץʦסʘʤ 

ʜʘʤʫʳʥʜʘסʳ ʦʣʘʨʜʳש ʨᴇʣʽ. ʀʥʪʝʨʥʝʪ ʞᴅʥʝ ʤᴅʜʝʥʠʝʪ. ɸץʧʘʨʘʪʪʳץ 

 .ʳʣʤʳʩץ ʘʫʽʧʩʽʟʜʽʢ ʤᴅʩʝʣʝʣʝʨʽ. ʀʥʪʝʨʥʝʪ ï ʪᴅʫʝʣʜʽʣʽʢ. ʂʦʤʧʴʶʪʝʨʣʽʢץ

ɸץʧʘʨʘʪʪʳץ ʦʨʪʘʜʘסʳ פʈ ʟʘשʳ. ɾʝʣʽʣʽʢ ʵʪʠʢʝʪ. ɾʝʣʽʜʝʛʽ ʞʝʢʝ 

ʪײʣסʘʣʘʨʜʳש ᴇʟʘʨʘ ʘʣʤʘʩʫʳ. ʀʥʪʝʨʥʝʪ ʜʘʤʫʳʥʳש ʪʝʥʜʝʥʮʠʷʩʳ. 

 ʦʩʫץ ʜʘʡʣʘʨʳʥסʘʥ ʞʘסʳʪʪʘʣסʘ ʙʘסʥʠʝʪʘʥʳʤװʳ ʜסʦʨʪʘʜʘ ץʧʘʨʘʪʪʳץʨʘʣʳ ɸײפ

(ʞʘסʜʘʡʣʘʨʜʳש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ, ײץʥʜʳʣʳ-ʨʝʬʣʝʢʩʠʚʪʽʢ, ʥʦʨʤʘʪʠʚʪʽ-

ʨʝʪʪʝʡʪʽʥ ʪʠʧʽ ʙʘʨ): 

- ʯʘʪ ʧʝʥ ʬʦʨʫʤʜʘʨʜʘ ʘʜʘʤ ʪᴅʨʪʽʙʽʥ ʪʘʣʜʘʫ ʤʽʥʜʝʪʪʝʨʽ, ʞʝʢʝ ʚʝʙ-ʩʘʡʪ 

 ʩʘʪʳ, ʞʝʣʽʜʝʛʽ ʪᴅʨʪʽʧ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʢʦʤʤʫʥʠʢʘʮʠʷ ʝʨʝʢʰʝʣʽʛʽץʨʫ ʤʘײץ

ʪʫʨʘʣʳ ʪװʩʽʥʽʢʪʝʨʛʝ ʙʘסʳʪʪʘʣסʘʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʢʦʤʤʫʥʠʢʘʮʠʷ ʨᴇʣʽʥ, 

ʙʝʡʥʝʩʽʥ, ʝʨʝʞʝʩʽʥ, ʜᴅʩʪװʨʽʥ ʤʝשʛʝʨʫ;  

- ʯʘʪץʘ ץʘʪʳʩʫ, ʵʣʝʢʪʨʦʥʜʳץ ʧʦʯʪʘ ʙʦʡʳʥʰʘ ʘʣʤʘʩʫ; ʞʝʢʝ ʚʝʙ-ץʦʨʣʘʨʳʥ 

 ʳ ʙʽʨʣʝʩʪʽʢסʦʨʪʘʜʘ ץʧʘʨʘʪʪʳץʘʣʳʧʪʘʩʪʳʨʫ ʤʽʥʜʝʪʪʝʨʽ, ʘץ ʜʳʩʳʥסʨʫ ʜʘײץ

ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʜʠʘʣʦʛʪʳ ײʡʳʤʜʘʩʪʳʨʫ, 

ʪᴅʨʙʠʝʣʝʫ; 

ᴅʣʝʫʤʝʪʪʽʢ ï ʘץʧʘʨʘʪʪʳץ ʪʘץʳʨʳʧʪʘʨʳʤʝʥ ʚʝʙ-ʩʘʡʪ ײץʨʫʜʳש ʞʦʙʘʩʳ 

(ʞʝʣʽʣʽʢ ʤᴅʜʝʥʠʝʪ; ʘʜʘʤ ᴇʤʽʨʽʥʜʝʛʽ ʨʦʙʦʪʪʘʨ;  ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳץ; 

ʘץʧʘʨʘʪʪʳץ ʩʦסʳʩ; ʠʥʪʝʨʥʝʪ ʞᴅʥʝ ᴇʟʘʨʘ ʞʝʢʝ ʪײʣסʘʣʘʨʜʳש ʘʣʤʘʩʫ 

ʤᴅʩʝʣʝʣʝʨʽ, ʭʘʢʝʨʣʝʨ: ʢʦʤʧʴʶʪʝʨʣʽʢ ץʳʣʤʳʩ  

 ʤᴅʩʝʣʝʣʝʨʽ), ʢʦʤʧʴʶʪʝʨʣʽʢ ץʳʣʤʳʩ ʪʫʨʘʣʳ ᴅשʛʽʤʝʣʝʨ, ʘʜʘʤʥʳש 

ʘץʧʘʨʘʪʪʳץ ᴅʨʝʢʝʪʽʥʽש ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʦʨʪʘ ʞʘסʜʘʡʳʥʳש ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʳ ʪʫʨʘʣʳ ʪװʩʽʥʽʢʪʝʨʽʥ  

 ;ʘʥסʳʪʪʘʣסʘ ʙʘסʘʣʳʧʪʘʩʪʳʨʫץ -

- çʀʥʪʝʨʥʝʪ ʞᴅʥʝ ʘʚʪʦʨʣʳץײץ ץʳץè, çɾʝʣʽʣʽʢ ʵʪʠʢʝʪè ʪʘץʳʨʳʙʳʥʜʘסʳ 
ʧʽʢʽʨ-ʪʘʣʘʩʪʘʨ (ʞʝʣʽʜʝʛʽ ʪᴅʨʪʽʧ ʝʨʝʞʝʣʝʨʽ ʪʫʨʘʣʳ ʤᴅʩʝʣʝʣʽ ᴅשʛʽʤʝʣʝʩʫ, 

çʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝʛʽ ᴇʥʝʛʝʣʽʢ ʥʦʨʤʘʣʘʨʜʳש ʙʽʨʽʛʫʽ (ʞʝʣʽʣʽʢ ʵʪʠʢʝʪ 

ʝʨʝʞʝʩʽ)è ʜʝʛʝʥ ʝʨʝʞʝʣʝʨʜʽ ײץʨʫ; çʵʣʝʢʪʨʦʥʜʳ ɹɸפ-ʜʘ ʙץײʘʨʘʣʳץ ʩʘʥʘ-

ʩʝʟʽʤʜʽ ʙʘʩץʘʨʫè, ʘץʧʘʨʘʪʪʳץ ʦʨʪʘʜʘסʳ ץײץʳץʪʳץ, ʵʪʠʢʘʣʳץ ʞᴅʥʝ 

ʘʜʘʤʛʝʨʰʽʣʽʢ ʥʦʨʤʘʣʘʨʳʥ ʦץʫʰʳʣʘʨʜʳש ʤʝשʛʝʨʫʽʥʝ ʙʘסʳʪʪʘʣסʘʥ; 

ʘץʧʘʨʘʪʪʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪ ʧʝʥ ᴇʟʘʨʘ ץʘʪʳʥʘʩ ʞʘסʜʘʡʣʘʨʳʥʜʘ ᴇʥʝʛʝʣʽ 

ʪᴅʨʪʽʧʪʽ ʨʝʪʪʝʡʪʽʥ ʪᴅʞʽʨʠʙʝ ʘʣʫסʘ ʙʘסʳʪʪʘʣסʘʥ çʀʥʪʝʨʥʝʪʪʝʥ ʙʽʟ ʥʝ 

ʽʟʜʝʡʤʽʟè ʜʠʩʧʫʪʳ, çʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝ ʞʘʨʠʷʣʘʥסʘʥ ʘץʧʘʨʘʪʪʳ 

 ,ʘʫʽʧʩʽʟʜʽʢè ʧʽʢʽʨ ïʪʘʣʘʩʳץ ץʧʘʨʘʪʪʳץʘʫè, çʀʥʪʝʨʥʝʪʪʝʛʽ ʘסʦʨץ ץʪʳץʳץײץ

çʍʘʢʝʨʣʽʢè ʤᴅʩʝʣʝʩʽ. 

3-ʢʝʟʝש. ʂᴅʩʽʧʪʽʢ-ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʄʘץʩʘʪʳ ɸץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʥʳש ʢᴅʩʽʧʪʽʢ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʘסʳʪʳʥ 

 ץʘʣʳʧʪʘʩʪʳʨʫ ʙʘʩʳʤʜʳʨʘץ

ʄʘʟʤײʥʳ çʀʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʪʝʦʨʠʷʩʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʩʽè ʢʫʨʩʳ ʥʝʛʽʟʽʥʜʝ  

ʊʘץʳʨʳʧʪʘʨ: ʄʝʢʪʝʧ ʠʥʬʦʨʤʘʪʠʢʘʩʳʥʳש ʜװʥʠʝʪʘʥʳʤ ʢᴇʟץʘʨʘʩʳʥʳש 

ʰʘʤʘʩʳ. ʀʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ 

ʦץʫʰʳʥʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ. ʄʝʢʪʝʧ ʠʥʬʦʨʤʘʪʠʢʘ 

ʢʫʨʩʳʥʳש ʦץʫʰʳ ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʤʘץʩʘʪʳʥ ץʦʶ ʞᴅʥʝ ʤʘʟʤײʥʳʥ ʪʘשʜʘʫ. ʀʥʬʦʨʤʘʪʠʢʘʥʳ 

ʦץʳʪʫʜʘסʳ ʥʝʛʽʟʛʽ ʙʘסʳʪʳ ï ʜװʥʠʝʪʘʥʳʤʜʳ ʪʘʣʜʘʫ. ɾʘשʘ ץʘʣʳʧʪʘʩʘʪʳʥ 

ʙʘסʳʪʪʘʨ ï ʢʠʙʝʨʥʝʪʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ 

ᴅʜʽʩʪʝʤʝʩʽ. 

 ʦʩʫץ ʜʘʡʣʘʨʳʥʘסʘʥ ʞʘסʳʪʪʘʣסʘ ʙʘסʥʠʝʪʘʥʳʤװʳ ʜסʦʨʪʘʜʘ ץʧʘʨʘʪʪʳץʨʘʣʳ ɸײפ

(ʞʘסʜʘʡʜʳש ʞʦʙʘʣʳץ-ʙʦʣʞʘʫ ʪʠʧʽ ʙʘʨ): çʀʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ 
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ʪʝʭʥʦʣʦʛʠʷʣʘʨè ʤʝʢʪʝʧ ʢʫʨʩʳ ʙʘסʳʪʳʥʳש ʜװʥʠʝʪʘʥʳʤ ץʫʘʪʳʥ ʘʰʫ 

(ʤʝʢʪʝʧʪʝʛʽ ʠʥʬʦʨʤʘʪʠʢʘ ʙʦʡʳʥʰʘ ʞʘשʘ ʩʪʘʥʜʘʨʪʪʳש ʜװʥʠʝʪʘʥʳʤ 

ʘʩʧʝʢʪʽʥ ʪʘʣʜʘʫסʘ ʪʘʧʩʳʨʤʘʣʘʨ, ʠʥʬʦʨʤʘʪʠʢʘʥʳש ʥʘץʪʳ ʪʘץʳʨʳʧʪʘʨʳ 

ʤʝʥ ʙʘסʳʪʳʥ ʦץʳʪʫʜʳש ʜʘʤʳʪʫ ʞᴅʥʝ ʪᴅʨʙʠʝʣʽʢ ʤʘץʩʘʪʳʥ ץʦʶ 

ʤʽʥʜʝʪʪʝʨʽ, çʀʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ  

 ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨè ʤʝʢʪʝʧ ʢʫʨʩʳ ʙʘסʳʪʳʥʳש ʜװʥʠʝʪʘʥʳʤ 

 ʜʘʫ, ʤʝʢʪʝʧʪʝשʥʳʥ ʪʘײʩᴅʡʢʝʩ ʤʘʟʤ שʫʘʪʳʥ ʘʰʫ, ʠʥʬʦʨʤʘʪʠʢʘʥʳץ

ᴅʣʝʫʤʝʪʪʽʢ ʠʥʬʦʨʤʘʪʠʢʘ ʙʘסʳʪʳʥ ʦץʳʪʫ ʤʽʥʜʝʪʪʝʨʽ): 

- ʦץʳʪʫʜʳש ʠʥʥʦʚʘʮʠʘʣʳ ᴅʜʽʩʪʝʨʽʥ ï çʂʦʤʧʴʶʪʝʨʛʝ ʩʦʪè ʦץʳʪʫ ʞʦʙʘʩʳʥ 

ʞʘʩʘʫ ʪʘʧʩʳʨʤʘʣʘʨʳ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧʨʘʢʪʠʢʘסʘ ʪʘʧʩʳʨʤʘʣʘʨ ï ʩʘʙʘץ, 

ʩʘʫʘʣʥʘʤʘ ʬʨʘʛʤʝʥʪʪʝʨʽʥ ʞʘʩʘʫ; ʢʫʨʩʪʳץ ʞײʤʳʩ ʪᴇשʽʨʝʛʽʥʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʘסʳʪʳʤʝʥ 

ʦץʳʪʫ װʜʝʨʽʩʽʥʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʦץʳʪʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣʳ ʨʝʪʽʥʜʝ 

ʵʣʝʢʪʨʦʥʜʳ ʦץʳʪʫ ײץʨʘʣʳʥ (ʩʘʡʪʪʘʨ, ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ) ʞʘʩʘʫ. 

 

ʀʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʽש ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʙʘʩʪʳ 

ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ï ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤסʘ ʙʘסʳʪʪʘʣסʘʥ ʪʘץʳʨʳʧʪʘʨʜʳ ʦץʳʪʫʜʘ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʠʢʘʥʳ ץʦʣʜʘʥʫ, ʷסʥʠ ʦץʳʪʫʜʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʦʥʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʪʠʽʤʜʽ 

ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʫ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙײʣ ʤʘץʘʣʘʜʘ ʙʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ  ʤסײʘʣʽʤʽʥʽש 

ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʤʘʟʤײʥʳʥ, ײץʨʘʣʳʥ ʘʥʳץʪʘʧ, ʞʘשʘ 

ᴅʜʽʩʪʝʤʝʩʽʥ ײʩʳʥʜʳץ. ʀʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʽש ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʘʨʥʘʡʳ ʞʘʩʘʣʳʥסʘʥ ʤʘץʩʘʪʳʥ, ʤʘʟʤײʥʳʥ, ײץʨʘʣʜʘʨʳʥ ץʘʤʪʳסʘʥ ᴅʜʽʩʪʝʤʝ ʥʝʛʽʟʽʥʜʝ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ. ʀʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʽש ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʥʝʛʽʟʛʽ 

 ,ʦʙʲʝʢʪʽʣʝʨʽʥ שʦʨʪʘʥʳ ץʧʘʨʘʪʪʳץʨʫʜʘ ʘײץ ʜʝʨʽʩʪʽװ ץʨʘʣʳ ʨʝʪʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳײץ

 ʪᴅʩʽʣ ʥʝʛʽʟʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʜʝʥ ץʧʘʨʘʪʪʳץʡʝʣʽʢ-ʘװʜʝʨʽʩʪʝʨʽʥ ʪʘʣʜʘʫʜʳ ʞװ ʙʳʣʳʩʪʘʨʳʥ ʞᴅʥʝײץ

ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʪʘʣʘʧ ʝʪʝʪʽʥ, ʘץʧʘʨʘʪʪʳץ ʦʨʪʘʜʘסʳ ʜװʥʠʝʪʘʥʳʤ 

ʙʘסʳʪʳʥʜʘסʳ ʞʘסʜʘʡʣʘʨʜʳ, ʠʥʬʦʨʤʘʪʠʢʘʥʳש ʜװʥʠʝʪʘʥʳʤʳʥ ʤʝשʛʝʨʫ ʞᴅʥʝ ᴇʟ ʦץʫʰʳʣʘʨʳʥʳש 

ʘץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ᴇʟʽʥʽש ʞʝʢʝ ᴅʜʽʩʪʝʤʝʩʽʥ ײץʨʫ װʜʝʨʽʩʪʝʨʽʥʝ ʙʘʫʣʫ 

 ʬʫʥʢʮʠʷʩʳ ʞᴅʥʝ שʥʠʝʪʘʥʳʤʥʳװʜ ץʧʘʨʘʪʪʳץᴅʨʝʢʝʪ, ʘ ץʧʘʨʘʪʪʳץʜʘʡʣʘʨ ʘסʘʨʘʩʪʳʨʳʣʘʜʳ. ɾʘץ

ʦʥʳש ʜʝשʛʝʡʣʝʨʽʥʽש ʩʠʧʘʪʪʘʤʘʩʳ ʙʦʡʳʥʰʘ ʘʞʳʨʘʪʳʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ ʜװʥʠʝʪʘʥʳʤסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʞʘסʜʘʡʣʘʨסʘ ʩʪʫʜʝʥʪʪʝʨʜʽ ʙʘʫʣʫ ʘʨʥʘʡʳ ʞʘʩʘʣסʘʥ ʦץʳʪʫ-ʢᴅʩʽʙʠ ʤʽʥʜʝʪʪʝʨʜʽ, 

ʜʠʜʘʢʪʠʢʘʣʳץ ʦʡʳʥʜʘʨʜʳ, ʦץʳʪʫ ʞʦʙʘʣʘʨʳʥ ʰʝʰʫ ʙʘʨʳʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ.  
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ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʪʦʣʳץʪʳʨʳʣסʘʥʰʳʥʘʡʳʣʳץ ʪװʩʽʥʽʛʽ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʩʳ 

 ᴇʟʝʢʪʽʣʽʛʽ ʤʝʥ ʥʝʛʽʟʜʝʤʝʩʽ שʦʣʜʘʥʫʜʳץ ʰʽʥ ʦʥʳװ ʦʣʜʘʫץ ʘʨʘʩʪʳʨʳʣʳʧ, ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʪʝʨʽʥץ

ʢʝʣʪʽʨʽʣʛʝʥ. ʄʘץʘʣʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

 QR-ʢʦʜʪʘʨʳʥ שʘʥ. ʄʝʜʠʘ ʦʙʲʝʢʪʽʣʝʨʜʽסʤʢʽʥʜʽʛʽʥ ʰʦʣʫ ʤʝʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣװʦʣʜʘʥʫ ʤץ

ʙʘʩץʘʨʫʜʳש ʙʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥʽʥʽש ʘʨʭʠʪʝʢʪʫʨʘʩʳ ײʩʳʥʳʣʜʳ ʞᴅʥʝ ʞײʤʳʩ ʘʣʛʦʨʠʪʤʜʝʨʽ 

ʩʘʣʳʥʜʳ. ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʪʝʨʽʥ ʜʘʤʳʪʫ װʰʽʥ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ 

 ,ʨʜʝʣʽ ʦʙʲʝʢʪʽʣʝʨʜʽװʘʣʘʨ ʢץʩײʘʣʘʨʳʥʘ ʰʦʣʫ ʞʘʩʘʣʜʳ, ᴇʡʪʢʝʥʽ ʥץʩײʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʥװʦʣʜʘʥʫ ʤץ

ʤʦʜʝʣʴʜʝʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨʜʽ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʢᴇʨʩʝʪʫʜʽש ʞʘשʘ ʬʦʨʤʘʩʳʥ ײʩʳʥʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ ʠ ʪʝʭʥʦʣʦʛʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʧʨʠʚʝʜʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʙʟʦʨʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʧʦʩʪʨʦʝʥʳ ʘʣʛʦʨʠʪʤʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʚʣʝʥʠʷ QR-ʢʦʜʘʤʠ 

ʤʝʜʠʘʦʙʲʝʢʪʦʚ. ʇʨʠʚʝʜʝʥ ʦʙʟʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʘʷ ʬʦʨʤʘ ʥʘʛʣʷʜʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʤʦʜʝʣʝʡ ʠ ʧʨʦʮʝʩʩʦʚ. 

ʂ̔ ʣʪʪʽʢ ʩᴇʟʜʝʨ: ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽ, ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ, ʚʠʨʪʫʘʣʜʳʰʳʥʘʡʳʣʳץ, 

QR-ʢʦʜ, ʤʘʨʢʝʨ. 

 

ʊʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ʥʘץʪʳ ᴅʣʝʤʜʝʛʽ ʦʙʴʝʢʪʪʝʨʛʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘʥʳ ʥʝʤʝʩʝ 

ʤᴅʪʽʥʜʽʢ ʘץʧʘʨʘʪʪʳ ץʦʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʞʘשʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷ ʨʝʪʽʥʜʝ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʘʨץʳʣʳ ʢᴇʨʽʥʽʩ ʙʝʨʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷ. ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, 

AR ʠʥʪʝʨʬʝʡʩʪʝʨʽ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʚʠʨʪʫʘʣʜʳ ʥʳʩʘʥʜʘʨʜʳ ʥʘץʪʳ ᴅʣʝʤʜʝ ʢᴇʨʫʛʝ ʞᴅʥʝ 

ʦʣʘʨʜʳ ʥʘץʪʳ ʫʘץʳʪʪʘ ʙʘʩץʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [1]. 

ʐʳʥ ʤᴅʥʽʥʜʝ, ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ -ʙײʣ ץʘʨʘʧʘʡʳʤ ʰʳʥʘʡʳʣʳץ ʧʝʥ ʪʦʣʳץ 

ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʘʨʘʩʳʥʜʘסʳ ʰʝʢʘʨʘ. ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʘʜʘʤʥʳש ʘʡʥʘʣʘʩʳʥʜʘסʳ 

ᴅʣʝʤʜʽ ʞʘʩʘʥʜʳ ʦʨʪʘʥʳ ʪʘʙʠסʠ ʦʨʪʘʜʘʥ ʘʞʳʨʘʪʘ ʘʣʤʘʡʪʳʥʜʘʡ ʝʪʽʧ ʪʦʣʳסʳʤʝʥ ʘʫʳʩʪʳʨʘʜʳ. 

ɸʣʘʡʜʘ, ʪʦʣʳץץʘʥʜʳ ʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʪʳ ʽʩ ʞװʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʫ ʤᴅʩʝʣʝʩʽ ᴅʣʽ ʜʝ ʙʦʣʘʰʘץ 

 ʰʽʥװ ʟʝʛʝ ʘʩʳʨʫװʞ ץʪʳ ʙʘʩʪʘʥ ʘʷץʘʣʜʳʨʳʣʳʧ ʦʪʳʨ, ʩʝʙʝʙʽʚʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץ ʘסʘʣʳʤʜʘʨס

 ʘʥסʦʨʰʘץ ʘʥסʘʙʳʣʜʘץ ʪʘʥ ʙʽʟץʉʦʥʜʳ .ץʰʝʰʽʤʜʝʨ ʞʦ ץʞᴅʥʝ ʘʧʧʘʨʘʪʪʳ ץʜʘʨʣʘʤʘʣʳסʘʞʝʪʪʽ ʙʘץ

ʦʨʪʘʜʘʥ ʞᴅʥʝ ʦסʘʥ ץʦʩʳʣסʘʥ ʚʠʨʪʫʘʣʜʳ ʦʙʲʝʢʪʽʣʝʨʜʝʥ ʛʠʙʨʠʜ ײץʨʫ ץʠʩʳʥʜʳ. ɹײʣ ʪᴅʩʽʣ ʘʜʘʤʥʳש 

ʫʘץʳʪ ʙʽʨʣʽʛʽʥʜʝ ʘʣʘʪʳʥ ʘץʧʘʨʘʪ ʘסʳʥʳʥ ʢʝשʝʡʪʫʛʝ, ʜʝʤʝʢ, ʦʥʳש ʞײʤʳʩʳʥʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [2]. 

ɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ,ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ï ʙײʣ ʵʢʨʘʥʜʘסʳ ʝʢʽ ʪᴅʫʝʣʩʽʟ ʢʝשʽʩʪʽʢʪʽש 

 ʘʥסʪʳ ʦʙʲʝʢʪʽʣʝʨ ᴅʣʝʤʽ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʜʝ ʞʘʩʘʣץʳ ʥʘסʘʡʥʘʣʘʩʳʥʜʘ שʡʣʝʩʽʤʽ: ʘʜʘʤʥʳװ

ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤ. ɹײʣ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷ ץʦʣʜʘʥʫʰʳסʘ ʙʝʡʥʝʢʘʤʝʨʘʜʘʥ ʩʫʨʝʪʪʽװ שʩʪʽʥʝ 

ʘʨʥʘʡʳ 2D ʞᴅʥʝ 3D ʢʦʤʧʴʶʪʝʨʣʽʢ ʥʳʩʘʥʜʘʨʜʳ ʩʘʣʫסʘ ʞᴅʥʝ ʦʩʳʣʘʡʰʘ ʰʳʥʘʡʳʣʳץʪʳ 

"ʪʦʣʳץʪʳʨʫסʘ" ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3]. 

ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽ-ʙײʣ ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ ʦץʳʪʫʜʳש ʤʘץʩʘʪʪʳ ʠʥʪʝʛʨʘʣʜʳ ʧʨʦʮʝʩʽ, 

ʤʘץʩʘʪʪʘʨʜʳײץ ,שʥʜʳʣʳץʪʘʨʜʳש, ʤʘʟʤײʥʥʳש, ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳײ ,שʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ 

ʬʦʨʤʘʣʘʨʜʳש, ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞʦʩʧʘʨʣʘʥסʘʥ ʞᴅʥʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʙʽʨʣʽʛʽ. 

ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʫʜʳ ץʘʞʝʪ ʝʪʝʪʽʥ ʙʽʨץʘʪʘʨ ʽʰʢʽ ʧʨʦʮʝʩʪʝʨʜʝʥ ʪײʨʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ץʦʣʜʘʫ ʪᴅʩʽʣʜʝʨʽʥʽש ʙʽʨʽ ʦʥʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʩʽʥʽש ʦץʫ-ʪᴅʨʙʠʝ ץʳʟʤʝʪʽʥʝ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 
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ʝʥʛʽʟʫʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʤᴅʥʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; ʦʩʳʥʜʘʡ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʢᴇʤʝʛʽʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʞʝʪʽʣʜʽʨʫʛʝ, ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʜʽ ʪʝʟʜʝʪʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ʥʝʤʝʩʝ ʦץʳʪʫʜʳש ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʽʥ ʪʦʣʳץʪʳʨʫסʘ ʙʦʣʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʧʝʜʘʛʦʛʪʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʩʘʧʘʩʳʥ 

ʘʨʪʪʳʨʫʜʘʥ, ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʘʣʫסʘ, ʘץʧʘʨʘʪʪʳץ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʪײʣסʘʥʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ʤʘץʩʘʪʪʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʘʥ ʪײʨʘʜʳ [4-6]. 

ʀʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ץʦʣʜʘʫ ʤᴅʩʝʣʝʩʽ ᴇʪʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

ᴇʡʪʢʝʥʽ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʪʘʨʳ ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥ ʘʨʭʠʪʝʢʪʫʨʘʩʳ 

ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ץʦʣʜʘʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʝʢʽ ʤʦʜʫʣʴʜʝʥ ʪײʨʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥʜʽ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɹʽʨʽʥʰʽʩʽ-ʧʦʨʪʘʪʠʚʪʽײץʨʳʣסʳסʘʦʨʥʘʪʳʣסʘʥץʦʩʳʤʰʘ. 

  :ʥʝʛʽʟʛʽ ʬʫʥʢʮʠʷʣʘʨʳ שʦʩʳʤʰʘʥʳפ

¶ ᴅʨ ʪװʨʣʽ ʢᴇʟʜʝʨʜʝʥ QR-ʢʦʜʪʳ ʩʢʘʥʝʨʣʝʫ (ץʘסʘʟ, ʢʦʤʧʴʶʪʝʨ ʵʢʨʘʥʳ, ʘʫʜʠʪʦʨʠʷ ʝʩʽʛʽ ʞᴅʥʝ 

ʪ. ʙ.);  

¶ QR ʢʦʜʳʥʳש ʤʘʟʤײʥʳʥ ʪʘʥʫ;  

¶ QR-ʢʦʜ ʤʘʟʤײʥʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʨʝʢʝʪʪʽ ʦʨʳʥʜʘʫ:  

1) ʩʽʣʪʝʤʝ ʙʦʡʳʥʰʘ ʘʚʪʦʤʘʪʪʳ ᴇʪʫʜʽ ʦʨʳʥʜʘʫ;  

2) ʢʦʥʪʝʢʩʪʽʢ ʘץʧʘʨʘʪ ʢʦʜʳʤʝʥ ʢᴇʟʜʽ ʪʦʣʳץʪʳʨʫ;  

3) QR-ʢʦʜʪʳװ שʩʪʽʥʝ ʤʝʜʠʘ ʦʙʲʝʢʪʽʥʽ ʩʘʣʫ (ʩʫʨʝʪ, ʙʝʡʥʝ, 3D-ʦʙʲʝʢʪ); 

 ʤʢʽʥʜʽʛʽװʦʩʳʤʰʘʥʳ ʦʨʥʘʪʫ ʤץ ʰʽʥ ʢʘʤʝʨʘ, ʞʝʣʽʛʝ ʢʽʨʫ ʞᴅʥʝװʤʳʩʽʩʪʝʫʽײʞשʦʩʳʤʰʘʥʳפ

ʙʘʨ ײץʨʳʣסʳ ץʘʞʝʪ. ɹײʣ ʪʝʣʝʬʦʥʜʘʨ, ʩʤʘʨʪʬʦʥʜʘʨ, ʧʣʘʥʰʝʪʪʝʨ, ʥʦʫʪʙʫʢʪʝʨ, ʞʝʢʝ 

ʢʦʤʧʴʶʪʝʨʣʝʨ ʙʦʣʫʳ ʤװʤʢʽʥ. ᴄʨ ʪװʨʣʽ ʞװʡʝʣʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʞװʡʝʛʝ 

ʢʦʤʧʠʣʷʮʠʷ ץʘʞʝʪ. 

ɽʢʽʥʰʽʩʽ-ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʤʝʥ ʞᴅʥʝ QR-ʢʦʜʪʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʤʦʜʫʣʴ (ʞʘשʘ ʦʙʲʝʢʪʽʣʝʨʜʽ ץʦʩʫ, ʞʦʶ, QR-ʢʦʜʪʳ ʛʝʥʝʨʘʮʠʷʣʘʫ, ʤʘʨʢʝʨʜʽ ʙʘʩʳʧ ʰʳסʘʨʫ). ɸʡʪʘ 

ʢʝʪʫ ʢʝʨʝʢ, ʛʝʥʝʨʘʮʠʷʣʘʫ װʰʽʥʢʝʟ-ʢʝʣʛʝʥ ʪʝʛʽʥ ץʳʟʤʝʪ ץʦʣʜʘʥʳʣʘʜʳ. QR ʢʦʜʳ ʙʝʣʛʽʣʽ ʙʽʨ 

ʦʧʝʨʘʮʠʷסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʢʦʜʪʘʣסʘʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨʜʳ ʦʨʳʥʜʘʡʜʳ. 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥʥʽש ᴅʟʽʨʣʝʥʛʝʥ ʘʨʭʠʪʝʢʪʫʨʘʩʳ ʢʝʣʝʩʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʝʥ ʪײʨʘʜʳ:  

ü ʧʘʡʜʘʣʘʥʫʰʳ ʠʥʪʝʨʬʝʡʩʽ;  

ü QR-ʢʦʜ ʩʢʘʥʝʨʽ;  

ü ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʤʦʜʫʣʽ;  

ü ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ;  

ü ʦʙʲʝʢʪʽʣʝʨʜʽ ʙʘʩץʘʨʫסʘ, QR-ʢʦʜʪʘʨʜʳ ʛʝʥʝʨʘʮʠʷʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ɼɹ ʙʘʩץʘʨʫ 

ʞᴅʥʝ QR-ʢʦʜʪʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʤʦʜʫʣʽ 

ʂʝʟ-ʢʝʣʛʝʥ ʙʘʩץʘ ʞװʡʝ ʩʠʷץʪʳ, ᴇשʜʝʣʛʝʥ ʢʝʰʝʥ ᴅʢʽʤʰʽ ʜʝ, ʤסײʘʣʽʤʜʝʨ ʜʝ, ʢʽʪʘʧʭʘʥʘ 

 ʘʤʪʠʜʳ [7, 8]ץ ʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥײʳʟʤʝʪʢʝʨʣʝʨʽ ʜʝ, ʜʝʢʘʥʘʪ ʪʘ ʞץ

ᴄʟʽʨʣʝʥʛʝʥ ʢʝʰʝʥʜʝ ʨʝʣʷʮʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʳש ʙʦʣʫʳ, ʙʘʩץʘ ץײʩʘʩ ᴇʥʽʤʜʝʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʘʪʘʧ ʘʡʪץʘʥʜʘ ʞʘשʘ ʤʦʜʫʣʴʜʝʨʜʽ, ʞʘשʘ 

ʚʠʨʪʫʘʣʜʳ ʥʳʩʘʥʜʘʨʜʳ ʢʝשʝʡʪʫ ʞᴅʥʝ ץʦʩʫ ʤװʤʢʽʥʜʽʛʽ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ʙʘʨʣʳץ 

ʤʘשʳʟʜʳ ʘץʧʘʨʘʪ ץʦʩʳʤʰʘʥʳש ᴇʟʽʥʜʝ ʝʤʝʩ, ʘʰʳץ ʜʝʨʝʢץʦʨʜʘ ʩʘץʪʘʣʘʜʳ. 

ᴄʟʽʨʣʝʥʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥ ʢʝʣʝʩʽ ʘʣʛʦʨʠʪʤʜʝʨ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʽʩʪʝʡʜʽ: ʩʢʘʥʝʨ 

 .ʚʝʙ-ʠʥʪʝʨʬʝʡʩʽ ʙʘʨ ʘʣʛʦʨʠʪʤʽ שʘʣʛʦʨʠʪʤʽ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳʥʳ שʦʩʳʤʰʘʩʳʥʳץ

ɸʣʛʦʨʠʪʤʥʽש ʞײʤʳʩʳʥ ץʘʨʘʩʪʳʨʘʡʳץ. ɸʣסʘʰץʳ 3 ץʘʜʘʤ ʪװʩʽʥʫʜʝ ץʠʳʥʜʳץ ʪʫʜʳʨʤʘʡʜʳ: 

ʞײʤʳʩʪʳש ʙʘʩʪʘʣʫʳ ʢʘʤʝʨʘʥʳ ʠʥʠʮʠʘʣʠʟʘʮʠʷʣʘʫʜʘʥ, ʙʝʡʥʝ ʘסʳʥʳʥ ʩײʨʘʫʜʘʥ ʞᴅʥʝ ʢʘʜʨʜʳ 

ʘסʳʥʥʘʥ ʙᴇʣʫʜʝʥ ʪײʨʘʜʳ. ᴄʨʽ ץʘʨʘʡ, ʪʘשʜʘʣסʘʥ ʢʘʜʨʜʘʥ ץʘʞʝʪʪʽ ʩʫʨʝʪʪʽ, ʘʪʘʧ ʘʡʪץʘʥʜʘ QR 

ʢʦʜʳʥ ʪʘʙʫ ʢʝʨʝʢ. ɽʛʝʨ ʢʦʜ ʪʘʙʳʣʩʘ, ʘץʧʘʨʘʪ ʘʣʳʥʘʜʳ. 

ɽʛʝʨ ʢʦʜ ʘʥʳץʪʘʣʤʘʩʘ, ʢʘʜʨʜʳ ʙʝʡʥʝ ʘסʳʥʳʥʘʥ ץʘʡʪʘ ʪʘשʜʘʫסʘ ʦʨʘʣʘʤʳʟ. ɸץʧʘʨʘʪʪʳ 

(ʠʜʝʥʪʠʬʠʢʘʪʦʨʜʳ) ʘʣסʘʥʥʘʥ ʢʝʡʽʥ, ʙʘסʜʘʨʣʘʤʘ ץʘʞʝʪʪʽ ʥʳʩʘʥʜʳ ʽʟʜʝʫ װʰʽʥ ʜʝʨʝʢץʦʨסʘ ʩײʨʘʫ 

ʞʽʙʝʨʝʜʽ. ɾʘʟʙʘ ʙʘʟʘʜʘ ʙʦʣסʘʥ ʢʝʟʜʝ ʪʠʽʩʪʽ ᴅʨʝʢʝʪ ʦʨʳʥʜʘʣʘʜʳ. ᴄʨʽ ץʘʨʘʡ, ʘץʧʘʨʘʪ ʢʘʜʨʜʳש 

 .ʦʡʳʣʘʜʳץ ʩʪʽʥʝװ
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ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ץʦʣʜʘʫʜʘסʳ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ 
ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ץʦʣʜʘʫ װʰʽʥ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʦʣʜʘʥʫʜʳש 

ʙʽʨʥʝʰʝ ᴅʜʽʩʪʝʨʽ ʙʘʨ [9]: 

¶ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥʽץ שʦʣʜʘʥʙʘʣʳ ץʳʟʤʝʪʽʥʜʝ QR-ʢʦʜʪʘʨ ʞװʡʝʩʽʥ ʧʘʡʜʘʣʘʥʫ 

ᴅʜʽʩʪʝʤʝʩʽ;  

¶ ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ʧʝʥ ʚʠʨʪʫʘʣʜʳ ʤʝʜʠʘ ʦʙʲʝʢʪʽʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʤʝʩʽ;  

¶ ɸɾɾ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʪʝʤʝʩʽ. 

ɹʽʨʥʝʰʝ ʤʳʩʘʣ ʢʝʣʪʽʨʝʡʽʢ:  

1. ɹʝʣʛʽʣʽ ʙʽʨ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʢᴇʟʜʝʨ ʤʝʥ ʨʝʩʫʨʩʪʘʨסʘ 

ʘʧʘʨʘʪʳʥ ʩʽʣʪʝʤʝʣʝʨʽ ʙʘʨ QR ʢʦʜʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ. ʂʦʜʪʘʨʜʳ ʙʘʩʳʧ ʰʳסʘʨʫ ʘʨץʳʣʳ ʦʣʘʨʜʳ 

ʪʽʢʝʣʝʡ ʦץʫ ײץʨʘʣʜʘʨʳʥʘ ʥʝʤʝʩʝ ʦץʫʰʳʣʘʨʜʳש ʜᴅʧʪʝʨʣʝʨʽʥʝ ʞʘʧʩʳʨʫסʘ ʙʦʣʘʜʳ;  

2. ɾʦʙʘʣʳץ ץʳʟʤʝʪʪʽ ײʡʳʤʜʘʩʪʳʨסʘʥ ʢʝʟʜʝ ʩʽʣʪʝʤʝʣʝʨ ʞʠʳʥʪʳסʳʥ, ʘץʧʘʨʘʪʪʳץ 

ʙʣʦʢʪʘʨʜʳ, ʪװʩʽʥʽʢʪʝʤʝʣʝʨʜʽ ʞᴅʥʝ ʪ.ʙ. ʞʘʩʘʫסʘ ʙʦʣʘʜʳ, QR-ʢʦʜʪʘʨʜʳ ʞʦʙʘʥʳ ץʦʣʜʘʫ 

ʩʘʡʪʪʘʨʳʥʳש ʙʝʪʪʝʨʽʥʜʝ, ʧʣʘʢʘʪʪʘʨʜʘ ʞʘʨʠʷʣʘʫסʘ ʙʦʣʘʜʳ. 

3. ʂʽʪʘʧʭʘʥʘʥʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ QR ʢʦʜʪʘʨʳʥ ʘץʧʘʨʘʪʪʳץ ʩʪʝʥʜʪʝʨʜʝ ʙʝʡʥʝ ʥʝʤʝʩʝ 

ʤʫʣʴʪʠʤʝʜʠʘ ʩʠʷץʪʳ (ʩʽʣʪʝʤʝ ʪװʨʽʥʜʝ), ʭʘʙʘʨʣʘʥʜʳʨʫ ʥʝʤʝʩʝ ʙʘʩץʘ ʤʘʪʝʨʠʘʣסʘ ʦʨʥʘʣʘʩʪʳʨʫסʘ 

ʙʦʣʘʜʳ.  

4. ʂʦʜʪʳ ʫʥʠʚʝʨʩʠʪʝʪ ʢʽʪʘʧʭʘʥʘʩʳʥʜʘסʳ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʽʟʜʝʫ ʢʘʪʘʣʦʛʪʘʨʳʥʘ ʦʨʥʘʣʘʩʪʳʨʫ: 

ʢʦʜ ʥʝʛʽʟʛʽ ʘץʧʘʨʘʪʪʳ, ʤʘʟʤײʥʳʥ, ʘʚʪʦʨʳʥ ʞᴅʥʝ ʩᴇʨʝʜʝ ʦʨʥʘʣʘʩʫʳʥ ʞʠʥʘץʪʘʫ װʰʽʥ ʘʚʪʦʤʘʪʪʳ 

ʪװʨʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. 

5. ʂʦʜʪʘʨ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʘץʧʘʨʘʪʪʳץ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʦץʫ ʦʨʪʘʩʳʥʳש ʞװʡʝʩʽʥʝ 

 ,ʢʝʩʪʝʩʽʥʝ ʩʽʣʪʝʤʝ ץURL-ʙʝʪʽʥʝ ʩʽʣʪʝʤʝ, ʩʘʙʘ שʫ ʢʫʨʩʳʥʳץʣ ʢʦʜʪʘʨʜʘ ʙʝʣʛʽʣʽ ʙʽʨ ʦײʦʩʳʣʘʜʳ. ɹץ

ʝʨʢʽʥ ʘʫʜʠʪʦʨʠʷʥʳש ʙʦʣʫʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 

6. ʂװʨʜʝʣʽ ʧʨʦʮʝʩʪʝʨʜʽ ʢᴇʨʥʝʢʽ ʢᴇʨʩʝʪʫ. ʊʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ʦʙʲʝʢʪʽʥʽ ʢᴇʨʫʛʝ 

 ʳʪ ᴇʪʝ ʢʝʣʝץʤʳʩ ʽʩʪʝʡʪʽʥʽʥ, ʫʘײʘʣʘʡ ʞץ שʨʘʪʳʥʳʥ, ʦʥʳײʥʝʜʝʥ ʪ שʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʥʳס

ʥʝ ʙʦʣסʘʥʳʥ, ʙʘʩץʘ ʦʙʲʝʢʪʽʣʝʨʤʝʥ ץʘʣʘʡ ᴅʨʝʢʝʪʪʝʩʝʪʽʥʽʥ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆץʫʰʳʣʘʨ 

ʤʘʪʝʨʠʘʣʜʳץ ʟʘʪʪʘʨʜʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʧʨʦʮʝʩʪʝʨʜʽ, ʤʳʩʘʣʳ, ʤʘʛʥʠʪ ᴇʨʽʩʪʝʨʽʥʽש 

ᴅʩʝʨʽʥ, ʊʘʙʠסʘʪʪʘסʳ ʩʫ ʘʡʥʘʣʳʤʳʥ ʙʘʩץʘʨʘ ʘʣʘʜʳ. 

7. ɹʝʡʥʝʪʨʘʥʩʣʷʮʠʷ. ɸʜʘʤʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʤʝʥ ʵʢʨʘʥʜʘ ʟʝʨʪʪʝʣʝʪʽʥ ʪʘץʳʨʳʧʪʳ 

  .ʩʽʥʜʽʨʝʪʽʥ ʘʨʥʘʡʳ ʙʝʡʥʝ ʞʘʟʙʘʣʘʨ ʦʡʥʘʪʳʣʘʜʳװʪʳ ʪץʳʟʳץ

8. ɺʠʨʪʫʘʣʜʳ ʰʳʥʘʡʳʣʳץʧʝʥ ʦץʫ ᴅʜʝʙʠʝʪʽ [6]. 

ᴄʣʝʤʜʽʢ ʜʝשʛʝʡʜʝʛʽ ʢʦʤʧʘʥʠʷʣʘʨ ï ʙײʣ Google ʞᴅʥʝ Microsoft. ʊʦʣʳץʪʳʨʳʣסʘʥ 

ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʝש ʪʘʥʳʤʘʣ ʞᴅʥʝ ʢװʪʽʣʝʪʽʥ ᴇʥʽʤ Google Glass ï 

ʢʝשʝʡʪʽʣʛʝʥ ʰʳʥʘʡʳʣʳץ ʢᴇʟʽʣʜʽʨʽʛʽ. Microsoft ʢʦʤʧʘʥʠʷʩʳʥʘʥ Kinect ʩʝʥʩʦʨʳʥ ʘʡʪʫסʘ ʙʦʣʘʜʳ.  

ɹװʛʽʥʛʽ ʪʘשʜʘ ʢᴇʨʰʽ ʝʣ ʈʝʩʝʡʜʝ ʢʝשʝʡʪʽʣʛʝʥ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳ ʥʝʛʽʟʽʥʜʝ 

  :ʤʳʩ ʽʩʪʝʡʪʽʥ ʢʦʤʧʘʥʠʷʣʘʨ ʙʘʨײʦʩʳʤʰʘʣʘʨʜʳ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʙʦʡʳʥʰʘ ʞץ

¶ PlayDisplay - ʪʠʽʤʜʽ ʞʘʨʥʘʤʘʣʳץ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘס rʪʨʝʥʜʩʝʪʪʝʨ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʘʨʘʧʪʘʤʘʣʳץ ʢʝשʝʩʪʝʨ ʙʝʨʝʜʽ, ʆʡʳʥ-ʩʘʫʳץ, ʞʘʨʥʘʤʘ, ʙʽʣʽʤ ʙʝʨʫ, 

ᴇʥʝʨʢᴅʩʽʧʪʽʢ-ʩᴅʫʣʝʪ, סʳʣʳʤʠ - ʟʝʨʪʪʝʫ, ʘʚʪʦ ʞᴅʥʝ ʘʚʠʘײץʨʳʣʳʩ ʩʝʢʪʦʨʣʘʨʳʥʜʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʰʝʰʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫʜʽ ʞᴅʥʝ ʽʩʢʝ ʘʩʳʨʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ;  

¶ EligoVision-ʠʥʪʝʨʘʢʪʠʚʪʽ 3D ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘסʳ ᴅʟʽʨʣʝʤʝʣʝʨʤʝʥ ʞᴅʥʝ 

ɺʠʨʪʫʘʣʜʳ ʞᴅʥʝ ʢʝשʝʡʪʽʣʛʝʥ ʰʳʥʘʡʳʣʳץ ʞװʡʝʣʝʨʽʥ ײץʨʫʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʈʝʩʝʡʜʝʛʽ ʙʽʨʥʝʰʝ 

ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʙʽʨʽ. EligoVision ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ-ʙײʣ ʥʦʫ - ʭʘʫ ʞᴅʥʝ 

ʧʘʪʝʥʪʪʝʣʛʝʥ ᴅʟʽʨʣʝʤʝʣʝʨ. 

ᴄʣʝʤ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ AR ʤʦʙʠʣʜʽ ץʦʩʳʤʰʘʣʘʨ : 

¶ Star Chart - ʙײʣ ץʦʩʳʤʰʘ ץʘʟʽʨʜʽש ᴇʟʽʥʜʝ 20 ʤʠʣʣʠʦʥʥʘʥ ʘʩʪʘʤ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳ 

 ʳʣʳ ʙʽʣʝץʳʪʪʘʫ ʘʨסʘ ʙʘסʣʜʳʟʜʘʨ ʪʫʨʘʣʳ ʪʝʣʝʬʦʥʜʳ ʘʩʧʘʥײʞץʪʳʨʜʳ. ʉʪʫʜʝʥʪʪʝʨ ʰʦץʳʟʳץ

ʘʣʘʜʳ. פʦʩʳʤʰʘʜʘ ʞײʣʜʳʟʜʘʨ, ʧʣʘʥʝʪʘʣʘʨ ʞᴅʥʝ סʘʨʳʰʪʳץ ʦץʠסʘʣʘʨ ʪʫʨʘʣʳ ץʦʩʳʤʰʘ 

ʘץʧʘʨʘʪʪʳ ʟʝʨʪʪʝʫʛʝ ʙʦʣʘʪʳʥ ץʦʩʳʤʰʘ ʬʫʥʢʮʠʷʣʘʨ ʙʘʨ. 

¶ Earth AR- סʘʣʘʤʰʘʨʜʳ ᴅʨ ʪװʨʣʽ ʥװʢʪʝʩʽʥʝʥ ʢᴇʨʫ ʤװʤʢʽʥʜʽʛʽʥ ץʘʨʘʩʪʳʨʘʜʳ. 
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¶ Anatomy 4D - ʙʠʦʣʦʛ ʩʪʫʜʝʥʪʪʝʨʛʝ ʞᴅʥʝ ʽʰʢʽ ʦʨʛʘʥʠʟʤ ʞװʡʝʩʽʥʝ ץʳʟʳסʫʰʳʣʳץ 

ʪʘʥʳʪʘʪʳʥʜʘʨסʘ ᴇʪʝ ʳסשʘʡʣʳ ץʦʩʳʤʰʘ.  

AR ʪʝʭʥʦʣʦʛʠʷʩʳʥa ʞʘʩʘʣʳʥסʘʥ ʰʦʣʫ ʤʝʥ ʪʘʣʜʘʫ ʙײʣ ʪʝʭʥʦʣʦʛʠʷʥʳש ʥʘץʪʳ ʦʙʲʝʢʪʽʣʝʨʜʽ 

ʢʦʥʪʝʢʩʪʽʢ ʘץʧʘʨʘʪʧʝʥ ʪʦʣʳץʪʳʨʫסʘ ʞᴅʥʝ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝ 

ʦʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘסʳ ʞʘשʘ ʢᴇʢʞʠʝʢʪʝʨʜʽ ץʘʣʘʡ ʘʰʳʧ ʢᴇʨʩʝʪʝʪʽʥʽʥ ʘʥʳץʪʘʜʳ. 

ʅʘʨʳץʪʳ ʤʘʨʢʝʪʠʥʛʪʽʢ ʪʘʣʜʘʫ ʞװʨʛʽʟʽʣʜʽ ʞᴅʥʝ ᴅʟʽʨʣʝʤʝʥʽ ʝʥʛʽʟʫʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʧʘʡʜʘʩʳ 

ʘʥʳץʪʘʣʜʳ, ʝʢʽ ʙᴇʣʽʢʪʝʥ ʪײʨʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥ ʩʠʧʘʪʪʘʣʜʳ.  

ʊʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʘʡʳʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʝʥʛʽʟʫ ʦץʫʰʳʣʘʨʜʳ ᴇʟ ʙʝʪʽʥʰʝ ʦץʫסʘ 

ʳʥʪʘʣʘʥʜʳʨʫסʘ, ʘʫʜʠʪʦʨʠʷʥʳ ץʳʟʳץʪʳʨʫסʘ, ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʠʛʝʨʫʛʝ 

ʜʝʛʝʥ ײʤʪʳʣʳʩʪʳ ʜʘʤʳʪʫסʘ, ץʳʤʙʘʪ ײץʨʘʣʜʘʨ ʤʝʥ ʟʝʨʪʭʘʥʘʣʳץ ʞʘʙʜʳץʪʘʨʜʳ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʨʤʝʥ ʘʣʤʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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 ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ-2 שʳʥʳסʤʘʙʘʝʚʘ, 7ʄ01503 ï ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳײɹ. ɾ.ױ

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʪʝʭ.Ϥ.ʢ., ʧʨʦʬʝʩʩʦʨ ɻ.ʀ. ʉʘʣϤʘʨʘʝʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʙʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥʽש ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʦץʳʪʫʜʳש ʦʨʳʥʜʳʣʳסʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ ʞᴅʥʝ ʤײʥʜʘʡ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ 

ʪᴅʩʽʣʜʝʨʽʥʽש ʧʨʦʙʣʝʤʘʩʳ ʘʥʳץʪʘʣʜʳ. ɹײʣ ʤʘץʘʣʘʥʳש ʤʘץʩʘʪʳ ʞװʡʝʣʽʢ, ʽʨʛʝʣʽ ʞᴅʥʝ ʧᴅʥʘʨʘʣʳץ 

ʪᴅʩʽʣʜʝʨ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʩʘʣʘʩʳʥʜʘסʳ ʫʥʠʚʝʨʩʠʪʝʪʪʝʛʽ ʠʥʬʦʨʤʘʪʠʢʘ ʢʫʨʩʳʥʳש 

ʤʘʟʤײʥʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʤװʤʢʽʥʜʽʛʽʥ ʘʰʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʩʘʣʘʩʳʥʜʘסʳ 

 ʠʥʬʦʨʤʘʪʠʢʘ ץᴅʜʝʙʠʝʪʪʝʨʜʽ ʪʘʣʜʘʫ, ʙʦʣʘʰʘ ץʫ ï ʜʠʜʘʢʪʠʢʘʣʳץʳʣʳʤʠ ï ᴅʜʽʩʪʝʤʝʣʽʢ ʞᴅʥʝ ʦס

ʤסײʘʣʽʤʽʥʽש ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʵʣʝʤʝʥʪʪʝʨʽʥ, ʦץʳʪʫ ʪᴅʞʽʨʠʙʝʩʽʥ ʞʘʣʧʳʣʘʫ ʞᴅʥʝ ʞװʡʝʣʝʫ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʩʥʦʚʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʪʘʢʦʤʫ ʦʙʫʯʝʥʠʶ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʨʘʩʢʨʳʪʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʦʚ. ɸʥʘʣʠʟ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʫʯʝʙʥʦ-ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʧʳʪʘ 

ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʝʛʦ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʦץʫ ï ᴅʜʽʩʪʝʤʝʩʽ, ʜʝʜʘʢʪʠʢʘʣʳץ ᴅʜʽʩ, ʥʝʡʨʦʥʜʳ ʞʝʣʽ, 

ʩʘʨʘʧʪʘʫ ʞװʡʝʣʝʨʽʥ ʤʦʜʝʣʴʜʝʫ, Deductor ʘʥʘʣʠʪʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʩʳ. 

 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʩʘʣʘסʘ ʪʝʨʝש ʝʥʫʽ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʜʘʡʳʥ 

ᴇʥʽʤʜʽ ᴅʟʽʨʣʝʫʜʽ ʞᴅʥʝ ʟʠʷʪʢʝʨʣʽʢ ʤʽʥʜʝʪʪʝʨʜʽ ʦשʘʡʣʘʪʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʆץʫ ʧʨʦʮʝʩʽʥʝ ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ï ʙʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥʽש ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ 

ʟʠʷʪʢʝʨʣʽʢ ʜʘʤʫʳʥ ʘʨʪʪʳʨʫ ʝʢʝʥʽʥ ʪװʩʽʥʝʤʽʟ.  

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥ ʧᴅʥʜʽʢ ʦץʳʪʫʜʳש ʞʝʢʝ ʧᴅʥʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʥʳײץ שʨʳʣʳʤʳʥʘ ʙʽʣʽʤʜʽ ײʩʳʥʫ ʤʦʜʝʣʴʜʝʨʽ ʩʠʷץʪʳ סʳʣʳʤ ʙʘסʳʪʳ 

ʢʽʨʝʜʽ, ʩʘʨʘʧʪʘʤʘʣʳץ ʞװʡʝʣʝʨʛʝ ʜʝ ʤʘשʳʟʜʳ ʦʨʳʥ ʙʝʨʽʣʝʜʽ.ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ײץʨʫ 

ʘʜʘʤʟʘʪץʘ ץʦסʘʤ ᴇʤʽʨʽʥʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʜʘ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʝʜʽ. ɾʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ ï ʙײʣ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʘʧʧʘʨʘʪʪʳץ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ײץʨʫסʘ ʘʨʥʘʣסʘʥ 

ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʣʘʩʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʙװʛʽʥʛʽ ʪʘʣʘʧ ï ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞװʡʝʣʝʨʽʥ ײץʨʫ ʞᴅʥʝ 

ʜʘʤʳʪʫ ʩʘʣʘʩʳʥʜʘ ʙʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥ ʜʘʷʨʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1]. 

ɹʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʜʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʙʦʡʳʥʰʘ ʜʘʷʨʣʘʫʜʳ ʞʝʪʽʣʜʽʨʫʛʝ ʩײʨʘʥʳʩ 

ʧʝʥ ʦʥʳש ʧʝʜʘʛʦʛʠʢʘ ʪʝʦʨʠʷʩʳʥʜʘ ʪʦʣʳץ ʥʝʛʽʟʜʝʣʤʝʫʽ, ʦʩʳ ʙʦʡʳʥʰʘ ʤʘʤʘʥʜʘʨסʘ ץʦʡʳʣʳʧ 

ʦʪʳʨסʘʥ ʞʘשʘ ʪʘʣʘʧʪʘʨ ʤʝʥ ʦʣʘʨʜʳש ʞʦסʘʨʳ ʦץʫ ʦʨʥʳʥʜʘ ʜʘʷʨʣʘʫ ʧʨʦʮʝʩʽʥʜʝ ʪʦʣʳץ ʽʩʢʝ 

ʘʩʳʨʳʣʤʘʫʳ ʪʘʨʘʧʳʥʜʘ ʢʝʤʰʽʣʽʢʪʝʨ ʙʘʨ. ʆʩʳ ʢʝʤʰʽʣʽʢʪʝʨʜʽ ʰʝʰʫ ʤʘץʩʘʪʳʥʜʘ ץʦסʘʤʥʳש 

ʤʘʤʘʥʜʘʨʜʳ ʢᴅʩʽʙʠ ʜʘʷʨʣʘʫסʘ ץʦʷʪʳʥ ʪʘʣʘʧʪʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫʜʳ ʞʝʪʽʣʜʽʨʫ ʧʨʦʙʣʝʤʘʩʳ ʪʫʳʥʜʘʡʜʳ, ʙײʣ 

ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥ  çɹʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ 

ʙʦʡʳʥʰʘ ʜʘʷʨʣʘʫʜʳש ᴅʜʽʩʪʝʨʽè  ʜʝʧ ʘʣʫסʘ ʥʝʛʽʟ ʙʦʣʜʳ. 

ɾײʤʳʩʪʘ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽʥʽץ שʦסʘʤʜʘסʳ 

ʤʘשʳʟʜʳʣʳסʳʥ, ʞᴅʥʝ  ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʦץʳʪʳʣʫ ʞʘסʜʘʡʳʥץʘʨʘʩʳʪʨʘ ʦʪʳʨʳʧ,  ʞʦסʘʨʳ 

ʦץʫ ʦʨʥʳʥʜʘ ʜʘʷʨʣʘʫʜʳש ʩʭʝʤʘʩʳʥ ײץʨʫסʘ ʙʦʣʘʜʳ (ʩʫʨʝʪ 1). ɹײʣ ʦʩʳ ʪʘץʳʨʳʧ ʘʷʩʳʥʜʘסʳ 

ʙʘסʳʪʪʘʨ ʙʦʡʳʥʰʘ ʞʦסʘʨʳ ʦץʫ ʦʨʥʳʥʜʘסʳ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʘʨʜʳש ʜʘʷʨʣʳסʳʥ ʢᴇʪʝʨʫʛʝ 

ʙʘסʳʪʪʘʣʘʜʳ. 

ɾʆʆ-ʜʘ ʙʦʣʘʰʘץ ʤʘʤʘʥʜʘʨʜʳ ʞʘʣʧʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ʜʘʷʨʣʘʫ 

ʰʘʨʪʪʘʨʳ ʪײʨסʳʩʳʥʘʥ ʧʨʦʙʣʝʤʘ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ɿʝʨʪʪʝʫ ʤᴅʩʝʣʝʩʽ 

ʙʦʡʳʥʰʘ ʞʘʟʳʣסʘʥ סʳʣʳʤʠ ʝשʙʝʢ ʨʝʪʽʥʜʝ ɸ.ɸ. ʐʠʨʦʢʠʭʪʽש çʄʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ ʧʦ ʦʩʥʦʚʘʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè ʘʪʪʳ ʝשʙʝʛʽʥ 

ʝʨʝʢʰʝ ʘʪʘʫסʘ ʙʦʣʘʜʳ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ï ץʘʟʽʨʛʽ ʠʥʬʦʨʤʘʪʠʢʘʥʳש ʝש ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʣ ʦʨʪʘ ʤʝʢʪʝʧʪʽש ʦץʫ ʧʨʦʮʝʩʽʥʝ ʙʝʣʩʝʥʜʽ ʝʥʛʽʟʫ ʞװʨʽʧ ʞʘʪʳʨ. ɸʪʘʧ 

ʘʡʪץʘʥʜʘ, 11-ʩʳʥʳʧץʘ ʘʨʥʘʣסʘʥ "ʀʥʬʦʨʤʘʪʠʢʘ"  ʦץʫʣʳסʳʥʳש ʘʚʪʦʨʣʘʨʳ ɺ.ɻ. ɸʨʭʠʧʦʚʘ, ʈ.ɾ. 

ʊʦʭʪʘʨ, ʅ.ʂ.ɹʝʨʠʩʪʝʤʦʚʘ, ʂ.ɹ. ʂʘʜʳʨʘʢʫʥʦʚ"ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ" ʪʘʨʘʫʳ ʙʦʡʳʥʰʘ  ʢʝʣʝʩʽ 

ʩײʨʘץʪʘʨʜʳ ץʘʨʘʩʪʳʨʘʜʳ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʩʘʣʘʣʘʨ, ʤᴅʰʠʥʝʣʽʢ ʦץʳʪʫ, 

ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʞᴅʥʝ ʪ.ʙ.   

ɼʝʤʝʢ, ץʘʟʽʨʛʽ ʪʝʥʜʝʥʮʠʷʣʘʨ ʤʝʥ ʪʘʣʘʧʪʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʫʥʠʚʝʨʩʠʪʝʪʪʝ ʙʦʣʘʰʘץ 

ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥ ʜʘʷʨʣʘʫ ʢʝʟʽʥʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʤᴅʩʝʣʝʣʝʨʽʥ ʟʝʨʪʪʝʫ ץʘʞʝʪ. ɹײʣ 

ʜʘʡʳʥʜʳץ "ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ" ʧᴅʥʽʥʽש ʘʷʩʳʥʜʘ ᴇʪʝʜʽ, ʦʥʳש ʤʘץʩʘʪʳ ʙʦʣʘʰʘץ 

ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨ ʤʝʥ 

ᴅʜʽʩʪʝʨ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  
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ʇᴅʥʜʽ ʦץʫ ʢʝʟʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʙᴇʣʽʤʜʝʨ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪװʩʽʥʽʛʽ, ʙʽʣʽʤʜʽ 

 ,ʜʘʨʣʘʤʘʣʘʫסʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳ ʙʘ ץʡʝʣʝʨ, ʣʦʛʠʢʘʣʳװʩʳʥʫ ʤʦʜʝʣʴʜʝʨʽ, ʵʢʩʧʝʨʪʪʽʢ ʞײ

ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʞᴅʥʝ ʪ.ʙ. ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʙײʣ ʩײʨʘץʪʘʨ ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʠʥʬʦʨʤʘʪʠʢʘʥʳ 

ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʤʝʤʣʝʢʝʪʪʽʢ ʝʤʪʠʭʘʥʥʳש ʧᴅʥʜʽʢ ʩʘʣʘʩʳʥʘ ʝʥʛʽʟʽʣʛʝʥ. ʉʦסשʳ ʙʝʩ 

ʞʳʣʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʝʤʪʠʭʘʥ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʫʜʘ ʙײʣ ʙᴇʣʽʤ ʙʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ 

ʤסײʘʣʽʤʜʝʨʽʥʝ װʣʢʝʥ ץʠʳʥʜʳץʪʘʨ ʪʫʜʳʨʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. ʉʪʫʜʝʥʪʪʝʨʤʝʥ ʞᴅʥʝ ʪװʣʝʢʪʝʨʤʝʥ 

ʞװʨʛʽʟʽʣʛʝʥ ʩʘʫʘʣʥʘʤʘ ʤʝʥ ᴅשʛʽʤʝʣʝʩʫʜʝʥ ʢʝʣʝʩʽ ʤᴅʩʝʣʝ ʘʥʳץʪʘʣʜʳ: ʞʝʪʢʽʣʽʢʪʽ ʧʨʘʢʪʠʢʘʣʳץ 

ʢʦʤʧʦʥʝʥʪʽ ʞʦץ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʳװ שʣʢʝʥ ʢᴇʣʝʤʽʥ ʪװʩʽʥʫ ץʠʳʥ [2]. 

ʉʪʫʜʝʥʪʪʝʨ ʙʽʣʽʤʜʽ ײʩʳʥʫ ʤʦʜʝʣʴʜʝʨʽʥ, ᴅʩʽʨʝʩʝ ʦʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʷʩʳʥ, ʩʘʨʘʧʪʘʤʘ 

ʞװʡʝʩʽʥʽײץ שʨʳʣʳʤʳ ʤʝʥ ʦʥʳײץ שʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ: ʥʝʡʨʦʥʜʳץ 

ʞʝʣʽʣʝʨʜʽײץ שʨʳʣʳʤʳ, ʤʦʜʝʣʴʜʝʨʽ ʞᴅʥʝ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʘץʳʨʳʧʪʘʨʳʥ ʙʽʨ-ʙʽʨʽʥʝʥ 

ʥʘʰʘʨ ʘʞʳʨʘʪʘʜʳ.  

ʆʩʳʣʘʡʰʘ, ʢᴇʧ ʞʘסʜʘʡʜʘ "ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ" ʙʘסʳʪʳʥ ʟʝʨʪʪʝʫ ʪʝʦʨʠʷʣʳץ 

ʤʘʪʝʨʠʘʣʜʳ ʞᴅʥʝ ʘʟ ʜᴅʨʝʞʝʜʝ ʦʥʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʪʝ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫʜʳ 

 ץʳʪʳ ʙʦʡʳʥʰʘ ʙʦʣʘʰʘסʘʤʪʠʜʳ. ɼʝʤʝʢ, "ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ" ʙʘץ ʘʨʘʩʪʳʨʫʜʳץ

ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥ ʪʠʽʤʜʽ ʜʘʷʨʣʘʫ װʰʽʥ, ʙʽʟʜʽש ʦʡʳʤʳʟʰʘ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש 

ʥʝʛʽʟʛʽ ʙᴇʣʽʤʜʝʨʽʥ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫʜʳ ץʘʨʘʩʪʳʨʘʪʳʥ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʩʽʥ ʞʘʩʘʫ 

 ʢʝʡʙʽʨ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ שʟʝʛʝ ʘʩʳʨʫʜʳװʡʝʥʽ ʞװʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ ʞסʩʳʥʳʣױ .ʘʞʝʪ ʜʝʧ ʝʩʝʧʪʝʡʤʽʥץ

   .[3] ץʘʨʘʩʪʳʨʘʡʳץ

 

 
ʉʫʨʝʪ - 1. ɾʦסʘʨʳ ʦץʫ ʦʨʥʳʥʜʘ ʜʘʷʨʣʘʫʜʳש ʩʭʝʤʘʩʳ 

 

ʕʢʩʧʝʨʪʪʽʢ ʞװʡʝʣʝʨ ʤʝʥ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʙᴇʣʽʤʜʝʨʽʥ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ ʝʨʢʽʥ ʪʘʨʘʪʳʣʘʪʳʥ 

ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʘ ʘʨʥʘʣסʘʥ çdeductorè ʘʥʘʣʠʪʠʢʘʣʳץ ʧʣʘʪʬʦʨʤʘʩʳʥ ץʦʣʜʘʥʫʜʳ 

 ʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʩʪʫʜʝʥʪʪʝʨ Deductorץ ʞʝʣʽ ʤʳʩʘʣʳʥ ץʘʥ ʥʝʡʨʦʥʜʳסʳʪʳʣץʩʳʥʘʤʳʟ. ɼʘʡʳʥ ʦײ

5.0 ʘʥʘʣʠʪʠʢʘʣʳץ ʧʣʘʪʬʦʨʤʘʩʳʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ ʢʝʟʝשʜʝʨʽʤʝʥ ʪʘʥʳʩʘʜʳ.  ʊװʩʽʥʜʽʨʫ ʦʨʳʥ 

ʘʣʘʜʳ ʢʽʨʽʩ ʜʝʨʝʢʪʝʨʽʥʽש ʘʟ ʤᴇʣʰʝʨʽ ʙʘʨ ʪװʩʽʥʽʢʪʽ ʪʘץʳʨʳʧʪʳץ ʘʡʤʘץ, ʤʳʩʘʣʳ, װʰʙײʨʳʰʪʳש 

ʪװʨʣʝʨʽʥ ʦʥʳש ʪᴇʙʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ ʤᴅʩʝʣʝ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ

ʊװʩʽʥʜʽʨʫ ʢʽʨʽʩ ʜʝʨʝʢʪʝʨʽʥʽש ʘʟ ʤᴇʣʰʝʨʽ ʙʘʨ ʪװʩʽʥʽʢʪʽ ʪʘץʳʨʳʧʪʳץ ʘʡʤʘץʪʘ ᴇʪʝʜʽ, ʤʳʩʘʣʳ, 

 ʘʥ ʝʩʝʧסʘ ʘʨʥʘʣסʪʘʫץʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ʙʦʡʳʥʰʘ ʪʠʧʪʝʨʽʥ ʘʥʳ שʪᴇʙʝʣʝʨʽʥʽ שʦʥʳ שʨʳʰʪʳײʰʙװ

 .ʘʨʘʩʪʳʨʳʣʘʜʳ [4]ץ

ɹʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʥʽ ʦץʳʪʫʜʳש ʥʝʛʽʟʽ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ 

ʝʢʝʥʽʥ ʪװʩʽʥʝʜʽ, ʦʣ ʞʝʪʽ ʙʘסʘʥʥʘʥ ʪײʨʘʪʳʥ ʢʝʩʪʝ: װʰʙײʨʳʰʪʳש ʪᴇʙʝʣʝʨʽʥʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ 

(ʘʙʩʮʠʩʩʘ ʞᴅʥʝ ʦʨʜʠʥʘʪʘ) ʞᴅʥʝ ʞװʡʝʛʝ ʞװʢʪʝʣʛʝʥ װʰʙײʨʳʰʪʳש ʩᴅʡʢʝʩ ʬʦʨʤʘʩʳ. ᴄʨʽ ץʘʨʘʡ, 

ʞװʢʪʝʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʥʝʡʨʦʥʜʳץ ʞʝʣʽ ʦץʳʪʳʣʘʜʳ.  



86 

 

Deductor 5.0 ᴇשʜʝʫ ʰʝʙʝʨʽʥʜʝ. çʅʝʡʨʦʥʜʳץ ʞʝʣʽè ʬʫʥʢʮʠʷʩʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɹײʣ 

ʬʫʥʢʮʠʷ ʞװʡʝʥʽש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʞװʡʝʛʝ ץʦʣ 

ʞʝʪʽʤʜʽ ʦץʳʪʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦʥʳש ʞʘʪʪʳסʫʣʘʨʳʥ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ײץʨʳʣʳʤʳ ʘʣʜʳʥ-ʘʣʘ ʘʥʳץʪʘʣסʘʥ ʞװʡʢʝ ʞʝʣʽʩʽʥ ײץʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʅᴅʪʠʞʝʩʽʥʜʝ 

ʩʪʫʜʝʥʪʪʝʨ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʥʽש ʵʤʫʣʷʪʦʨʳʥ ʘʣʘʜʳ, ʦʣ ʢʝʡʽʥʥʝʥ ʙʦʣʞʘʫ, ʽʟʜʝʫ, ʜʝʨʝʢʪʝʨʜʽ ץʳʩʫ 

ʞᴅʥʝ ʙʘʩץʘ ץʦʩʳʤʰʘʣʘʨ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʆʩʳʣʘʡʰʘ, ʩʪʫʜʝʥʪʪʝʨ ʢʽʨʽʩ ʞᴅʥʝ ʰʳסʳʩ ᴇʨʽʩʪʝʨʽ, ᴇʨʽʩʪʝʨʜʽש ʤᴅʥʽʥ ץʘʣʳʧץʘ ʢʝʣʪʽʨʫ 

(ʩʳʟʳץʪʳץ ץʘʣʳʧץʘ ʢʝʣʪʽʨʫ, ʝʨʝʢʰʝ ʤᴅʥʜʝʨ, ʙʠʪ ʤʘʩʢʘʩʳ); ʦץʫ װʣʛʽʩʽʥ ʦʨʥʘʪʫ, ʥʝʡʨʦʥʜʳץ ʞʝʣʽ 

 ץʩʘʥʳ, ʩʦʥʜʘʡ-ʘ שʘʙʘʪʪʘʨ ʤʝʥ ʥʝʡʨʦʥʜʘʨʜʳץ ʳ ʞʘʩʳʨʳʥסʨʳʣʳʤʳʥ ʙʘʧʪʘʫ (ʦʣʘʨʜʘײץ

ʘʢʪʠʚʪʝʥʜʽʨʫ ʬʫʥʢʮʠʷʩʳ, ʥʝʡʨʦʥʜʳץ ʞʝʣʽʥʽ ʦץʳʪʫ, ץʘʪʝʥʽש ʢʝʨʽ ʪʘʨʘʣʫʳ, ʩʝʨʧʽʤʜʽ ʪʘʨʘʣʫ 

ᴅʜʽʩʪʝʨʽʤʝʥ ʪʘʥʳʩʘʜʳ.  

ʉʦʥʜʘʡ-ʘץ, ʰʘʰʳʨʘʫ ʜʠʘʛʨʘʤʤʘʩʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʩʪʫʜʝʥʪʪʝʨʛʝ ʦץʳʪʳʣסʘʥ ʥʝʡʨʦʥʜʳץ 

ʞʝʣʽʥʽש çʜײʨʳʩʪʳסʳʥè, çץʘʡʪʘ ʦץʳʪʳʣʤʘסʘʥʳʥè, ʞʘʩʳʨʳʥ ץʘʙʘʪʪʘʨ ʤʝʥ ʥʝʡʨʦʥʜʘʨʜʳש ʜײʨʳʩ 

ʪʘשʜʘʣסʘʥʳʥ ʙʘסʘʣʘʫ ײʩʳʥʳʣʘʜʳ [6]. 

ʆʩʳʥʜʘʡ ʘʣʜʳʥ-ʘʣʘ ʞײʤʳʩʪʘʥ ʢʝʡʽʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʥʽ ᴇʟʜʝʨʽ ʦץʳʪʫסʘ ʞᴅʥʝ 

ʙʝʣʛʽʣʽ ʙʽʨ ʩʘʣʘʜʘ, ʤʳʩʘʣʳ: ʤʘʪʝʤʘʪʠʢʘ, ʧʩʠʭʦʣʦʛʠʷ, ʧʝʜʘʛʦʛʠʢʘ, ᴅʣʝʫʤʝʪʪʘʥʫ ʩʘʣʘʩʳʥʜʘ 

ʩʘʨʘʧʰʳ ʙʦʣʫסʘ ʰʘץʳʨʳʣʘʜʳ. 

ʇʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʥʝʡʨʦʥ 

ʞʝʣʽʩʽʥ, ʦʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ʤʘץʩʘʪʳʥ ʘʥʳץʪʘʫסʘ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʣʳʥʜʳ. 

 ɹᴇʣʽʤʜʽ ᴅʨʽ ץʘʨʘʡ ʟʝʨʪʪʝʫ ʥʝʡʨʦʥ ʞʝʣʽʣʝʨʽʥ ʪʝʦʨʠʷʣʳץ ʟʝʨʪʪʝʫ ʙʘסʳʪʳ ʙʦʡʳʥʰʘ 

ʞʘʣסʘʩʘʜʳ. ʉʪʫʜʝʥʪʪʝʨʜʝ ʤסײʘʣʽʤʤʝʥ ʙʽʨʛʝ ʞʘʣʧʳʣʘʥסʘʥ ʥʝʡʨʦʥ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ץʘʣʳʧʪʘʩץʘʥ. 

ᴄʨʽ ץʘʨʘʡ, ʍʦʧʬʠʣʜ ʧʝʥ ʍʝʤʤʠʥʛʪʽש ʥʝʡʨʦʥ ʞʝʣʽʣʝʨʽ, ʦʣʘʨʜʳײץ שʨʳʣʳʤʜʳץ ʩʳʟʙʘʩʳ ʤʝʥ 

ʞײʤʳʩ ʘʣʛʦʨʠʪʤʜʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʞᴅʥʝ ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʛʽʩʽ 

ʢʝʣʝʪʽʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʥʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙʘסʜʘʨʣʘʤʘ ʢʦʜʳʥ ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ 

ʪʘʧʩʳʨʤʘʣʘʨ ײʩʳʥʳʣʘʜʳ.  

ʃʦʛʠʢʘʣʳץ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʘץʳʨʳʙʳʥ Python  ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽʥ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ װʡʨʝʥʫʜʽ ײʩʳʥʘʤʳʟ [7]. ʆʩʳ ʙʘסʜʘʨʣʘʤʘ ʥʝʛʽʟʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨ ʢʝʣʝʩʽ 

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʡʜʳ. 

1. ɾʘʟʳץ ʬʠʛʫʨʘʣʘʨʜʳש ʘʫʜʘʥʳʥ ʘʥʳץʪʘʫ. ʆʩʳ ʞײʤʳʩ ʥʝʛʽʟʽʥʜʝ ʙʽʣʽʤʜʽ ײʩʳʥʫʜʳש 

ᴇʥʜʽʨʽʩʪʽʢ ʤʦʜʝʣʽʥ ʠʛʝʨʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ; ʧʘʡʜʘʣʘʥʫʰʳʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ᴅʜʽʩʪʝʨʽ: ʝʥʛʽʟʫ, 

ʰʳסʘʨʫ ʞᴅʥʝ ʩʫʨʝʪ ʩʘʣʫ ʬʫʥʢʮʠʷʣʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄᴅʩʝʣʝʥʽ ʰʝʰʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʞװʡʝ 

ʙʝʣʛʽʣʽ ʙʽʨ ʬʠʛʫʨʘʥʳ ʪʘשʜʘʫʜʳ ʪʘʥʫסʘ (ʢʝʤ ʜʝʛʝʥʜʝ 4 ʬʠʛʫʨʘ), ʦʥʳש ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫ ʞᴅʥʝ 

ʛʨʘʬʠʢʘʣʳץ ʙʝʡʥʝʣʝʫ, ʩʦʥʜʘʡ-ʘץ ʦʨʳʥʜʘʫסʘ װʡʨʝʪʽʣʫʽ ʢʝʨʝʢ. 

2. ɾʘʟʳץ ʬʠʛʫʨʘʣʘʨʜʳץ שʠʳʣʳʩʫ ʘʫʜʘʥʳʥ ʘʥʳץʪʘʫ. 

ʆʩʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʙʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽ 

ʛʝʦʤʝʪʨʠʷʣʳץ ʤʦʜʝʣʴʜʝʫ ʤʳʩʘʣʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙʽʣʽʤʜʽ ʬʦʨʤʘʣʜʘʫ ʜʘסʜʳʣʘʨʳʥ 

ʠʛʝʨʝʜʽ. ᴄʨ ʪװʨʣʽ ʝʢʽ ʞʘʟʳץ ʬʠʛʫʨʘʣʘʨʜʳץ שʠʳʣʳʩʫ ʘʫʜʘʥʳʥ ʝʩʝʧʪʝʫ װʰʽʥ ʄʦʥʪʝ-ʂʘʨʣʦ 

ᴅʜʽʩʽʥ ץʘʨʘʩʪʳʨʳʧ ʢʝʪʝʜʽ.  

3. ʊײʨʘץʪʳ ʪʦʢʪʳש ʵʣʝʢʪʨ ʪʽʟʙʝʛʽʥʽש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʝʩʝʧʪʝʫ. 

ɹײʣ ʞײʤʳʩʪʘ ʩʪʫʜʝʥʪʪʝʨ ʙʽʣʽʤʥʽש ʦʙʲʝʢʪʽʛʝ ʙʘסʳʪʪʘʣסʘʥ (ʬʨʝʡʤʜʽʢ) ʢᴇʨʽʥʽʩʽʤʝʥ 

ʪʘʥʳʩʘʜʳ (ʢʣʘʩʪʘʨ ʤʝʥ ʦʙʲʝʢʪʽʣʝʨʜʽ ײץʨʫ, ʦʙʲʝʢʪʽʣʝʨʤʝʥ ʞײʤʳʩ); ʨʝʟʠʩʪʦʨʣʘʨʜʳש 

ʜʝʨʝʢʪʝʨʽʥ ʝʥʛʽʟʝʜʽ, ʵʣʝʢʪʨ ʪʽʟʙʝʛʽʥʽש ʛʨʘʬʠʢʘʣʳץ ʢᴇʨʽʥʽʩʽʥ ײʩʳʥʘʜʳ ʞᴅʥʝ ʪʽʟʙʝʢʪʽש 

ʧʘʨʘʤʝʪʨʣʝʨʽʥ I, R-ʽ ʝʩʝʧʪʝʡʜʽ. 

4. ɾʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, װʣʛʽʥʽ ʪʘʥʫ. ɹײʣ ʞײʤʳʩʪʘ ʙʦʣʘʰʘץ 

ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽ ʪװʨʣʝʥʜʽʨʫ/ʰʳסʫʣʘʨʜʳש ʩʳʟʙʘʣʘʨʳʥ ʞʘʩʘʡʜʳ, ʦʣʘʨʜʳ ʦץʳʪʘʜʳ, 

ʩʘʨʘʧʪʘʤʘʣʳץ ʞװʡʝʣʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʤᴅʣʽʤʝʪʪʝʨ ʜʘʡʳʥʜʘʡʜʳ. 

ɹʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʜʝʨʽ ʪʘʧʩʳʨʤʘʥʳש ʣʦʛʠʢʘʣʳץ ʩʳʟʙʘʩʳʥ ʞʘʩʘʧ, ʦʥʳ 

Python ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ [8].  

ɾʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ ʙʦʡʳʥʰʘ ʜʘʷʨʣʘʫʜʳ ʞʝʪʽʣʜʽʨʫ 

ʞᴅʥʝ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘץʩʘʪʳʥʜʘ çʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽè ʵʣʝʢʪʨʦʥʜʳ 

ʦץʫ ײץʨʘʣʳ ײʩʳʥʳʣʜʳ. ʕʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʘʥ, ʞʝʢʝ ʦʨʳʥʜʘʫסʘ 

ʘʨʥʘʣסʘʥ ʧʨʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʘʥ, ʪʝʩʪʪʝʨʜʝʥ, ᴇʟʽʥ ʪʝʢʩʝʨʫʛʝ ʘʨʥʘʣסʘʥ ʩײʨʘץʪʘʨʜʘʥ 
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ʪײʨʘʪʳʥ ʙʦʣסʘʥʜʳץʪʘʥ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʙʘʨʣʳץ ʤʘʤʘʥʜʳץʪʘʨʳʥʳש ʩʪʫʜʝʥʪʪʝʨʽʥʝ 

   .ʘ ʙʦʣʘʜʳסʦʣʜʘʥʫץ ʨʘʣʳ ʨʝʪʽʥʜʝײץ ʫץʦʩʳʤʰʘ ʦץ

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽ ʩʪʫʜʝʥʪʪʝʨʜʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʩʘʣʘʩʳʥʜʘ ʦץʳʪʫ ʩʘʧʘʩʳʥ 

ʘʨʪʪʳʨʫʜʳש ʦש ʜʠʥʘʤʠʢʘʩʳʥ ʢᴇʨʩʝʪʝʜʽ ʜʝʧ ʦʡʣʘʡʤʳʥ. ɹʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨ ʠʥʬʦʨʤʘʪʠʢʘ 

ʪʝʢ "ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ" ʙʘסʳʪʪʳש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥ סʘʥʘ ʪװʩʽʥʙʝʡʜʽ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʥʳש ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʝ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʳʣʫʳʥ ʢᴇʨʩʝʪʝʜʽ. 
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ʊװʡʽʥʜʝʤʝ. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʞʘשʘ ʩʘʪʳסʘ ʢᴇʪʝʨʫ װʰʽʥ ʪʝʢ ʙʽʣʽʤ 

ʤʘʟʤײʥʳ ʤʝʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ סʘʥʘ ʝʤʝʩ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝʟʝʛʽ ʤʝʥ ʧʘʡʜʘʣʘʥʫ 

ʘʨץʳʣʳ ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʟʘʤʘʥʘʫʠ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ײץʨʘʣʜʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʦץʫʰʳʣʘʨʜʳ ץײʳʧʪʳʣʳץץʘ, ʥʘץʪʳʣʳץץʘ, 

ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʥᴅʪʠʞʝʣʽ ʦʨʳʥʜʘʣʫʳʥʘ, ʙʘʩʪʳ ʤᴅʩʝʣʝʛʝ ʥʘʟʘʨ ʘʫʜʘʨʘ ʙʽʣʫʛʝ ʙʘʫʣʠʜʳ, 

ʩʦʥʜʘʡ-ʘץ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ײץʨʘʣʜʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ᴇʟʽʥʽש 

ʞʝʢʝ ʽʩ-ᴅʨʝʢʝʪʽʥ ʜײʨʳʩ ʞʦʩʧʘʨʣʘʫסʘ, ʜײʨʳʩ ʰʝʰʽʤ ץʘʙʳʣʜʘʡ ʘʣʫסʘ ʪᴅʨʙʠʝʣʝʡʜʽ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ɹʽʣʽʤ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʮʠʬʨʣʳ פʘʟʘץʩʪʘʥ, ʞʘʩʪʘʨ, Web 

ʩʘʡʪʪʘʨ ʤʝʥ ץʦʩʳʤʰʘʣʘʨ 

 

çפʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʞʘʩʪʘʨסʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪץʘ ʩʘʡ 

ʤװʜʜʝʣʽ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ᴇʪʝ ץʘʞʝʪè ʜʝʛʝʥ ʝʣ ʙʘʩʳʤʳʟʜʳװ שʥʜʝʫʽʥʜʝ ʘʡʪʳʣʳʧ ʢʝʪʢʝʥʜʝʡ, ʙʽʣʽʤ 

ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘ, ʞʘᴃʘʥʜʘʥʫ ʟʘʤʘʥʳʥʜʘ ײץʥʥʳש ʥʝʛʽʟʛʽ ʢᴇʟʽʥʝ ʘʡʥʘʣʫʜʘ. ɽʛʝʤʝʥʜʽ ʝʣʽʤʽʟʜʽש 
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ʝש ʙʘʩʪʳ ʤʘץʩʘʪʳ ᴇʨʢʝʥʠʝʪʪʽ ʝʣʜʝʨ ץʘʪʘʨʳʥʘ ʢᴇʪʝʨʽʣʫ ʙʦʣʩʘ, ʦʣ ᴇʨʢʝʥʠʝʪʢʝ ʞʝʪʫʜʝ ʞʘʥ ï 

ʞʘץʪʳʜʘʤʳסʘʥ, ʨʫʭʘʥʠ ʙʘʡ ʪײʣסʘʥʳש ʘʣʘʪʳʥ ʦʨʥʳ ʝʨʝʢʰʝ. פʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʘʩʪʳ ʤʘץʩʘʪʳ 

ʜʘ ʞʘʥ ï ʞʘץʪʳʜʘʤʳסʘʥ, ʨʫʭʘʥʠ ʙʘʡ ʞʝʢʝ ʪײʣסʘ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ 

ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʦץʳʪʫ װʨʜʽʩʽʥ ʞʝʪʽʣʜʽʨʝ ʦʪʳʨʳʧ, ץʦסʘʤ ʩײʨʘʥʳʩʳʥʘ ʩʘʡ ʞʝʢʝ ʪײʣסʘ 

 ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ-ץʧʘʨʘʪʪʳץʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʩʝʣʝʩʽ ʙʦʡʳʥʰʘ ʙʽʣʽʤʛʝʨʣʝʨʛʝ ʘץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʘʙʘץʪʘ ʢᴇʧʪʝʧ ץʦʣʜʘʥʫ ʢʝʨʝʢ. ʆץʳʪʫʜʳש ʞʘשʘ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʤʝשʛʝʨʫ ï ץʘʟʽʨʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳ. ʍʍɯ סʘʩʳʨ-ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ סʘʩʳʨʳ. 

 שʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ-ץʧʘʨʘʪʪʳץʡʝʩʽʥ ʜʘʤʳʪʫʜʘ ʘװʳ ʙʽʣʽʤ ʞסʘʤʜʘסʦץ ʘʟʽʨʛʽפ

ʤʘשʳʟʳ ʟʦʨ. ɹʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʧᴅʥʜʝʨʜʽ סʳʣʳʤʠ ï ʪʝʭʥʦʣʦʛʠʷʣʳץ ʥʝʛʽʟʜʝ 

ʦץʳʪʫ ʤʘץʩʘʪʪʘʨʳ ʘʣסʘ ץʦʡʳʣʫʜʘ. ɸץʧʘʨʘʪʪʘʥʜʳʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʜʘʤʫʳ ʢʝʟʝשʽʥʜʝ ʦʩʳ 

ʟʘʤʘʥסʘ ʩʘʡ ʙʽʣʽʤʜʽ, ᴅʨʽ ʙʽʣʽʢʪʽ ʞײʤʳʩʰʳ ʤʘʤʘʥʜʘʨʳʥ ʜʘʷʨʣʘʫ ʦץʳʪʫʰʳʥʳש ʙʘʩʪʳ ʤʽʥʜʝʪʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʦסʘʤʜʘסʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʧʨʦʮʝʩʪʝʨʽʥʽץ שʘʨץʳʥʜʳ ʜʘʤʫʳ ʞʘʥ-ʞʘץʪʳ, ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʤʝשʛʝʨʛʝʥ ʞʝʢʝ ʪײʣסʘ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. 

 ʳʥʳ ʘʨʘʩʳʥʜʘץʘʨץ ʞʳʣʜʘʤ ʜʘʤʫ שʧʘʨʘʪʪʳץʙʽʣʽʤ ʙʝʨʫʜʝ ʘ ץʩʪʘʥʜʳץʘʟʘץ ʘʟʽʨʛʽ ʢʝʟʜʝפ

 ʥʳʥʜʘ ʙʝʣʛʽʣʽײʦʨʪʘ ʤʝʥ ʜʠʥʘʤʠʢʘ ʤʘʟʤ ץʧʘʨʘʪʪʳץʞʘʡʳʣʫʳ, ʘ שʪʳץʘʡʰʳʣʳץ ʘʨʘʤʘץ

ʢʦʥʩʝʨʚʘʪʠʟʤ ʘʨʘʩʳʥʜʘ ʩʠʧʘʪʪʳש ʢװʨʜʝʣʝʥʫʽ, ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʬʦʨʤʘʣʘʨʳ ʤʝʥ 

ᴅʜʽʩʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʳש ʩʘʣʜʘʨʣʘʨʳ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש ʪװʣʝʢʪʝʨʽʥʽש ʢᴅʩʽʙʠ ʽʩ-

ᴅʨʝʢʝʪʽʩʠʧʘʪʪʘʣʘʪʳʥ ᴅʣʝʫʤʝʪʪʽʢ ʩʠʪʫʘʮʠʷʜʘ ʙʽʣʽʤ ʙʝʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨʜʳש 

ʰʝʰʽʤʽʥ ʪʘʙʫʜʳש ʙʽʨʜʝʥ ʙʽʨ ʞʦʣʳ ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʘץʧʘʨʘʪʪʳץ 

ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʫ ʜʝשʛʝʡʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʪʽʥ ʧᴅʥʜʝʨ ʘʨץʳʣʳ, ʩʪʫʜʝʥʪʪʝʨʜʽץ שʘʟʽʨʛʽ 

ʘץʧʘʨʘʪʪʳץ ʦʨʪʘʜʘ ʜײʨʳʩ ʙʘסʜʘʨ ײʩʪʘʥʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʙʽʣʽʤ ʤʝʥ ʙʽʣʽʢʪʝʨʜʽ 

ʤʝשʛʝʨʫʽ ʥʝʛʽʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸץʧʘʨʘʪ ʪʝʭʥʦʣʦʛʠʷʩʳ ð ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ 

 שʥʝʤʝʩʝ ᴅʜʽʩʪʝʨʜʽ שʳʣʘʨʜʳסʨʳʣײץ ,שʵʣʝʤʝʥʪʪʝʨʜʽ ץʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʳװ

ʞʠʳʥʪʳסʳ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ (ʥʝʤʝʩʝ ʢᴇʧʰʽʣʽʢʢʝ IT ʘʪʳʤʝʥ ʪʘʥʳʤʘʣ סײʳʤ) ð ץʘʟʽʨʛʽ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷ ʥʝʛʽʟʽʥʜʝ ʘץʧʘʨʘʪʪʳ ʞʠʥʘʫ, ʩʘץʪʘʫ, ᴇʥʜʝʫ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫ ʽʩʪʝʨʽʥ 

 ץʘʟʽʨʛʽ ʪʝʭʥʠʢʘʣʳץ ʪᴅʩʽʣʜʝʨ ʤʝʥ ץʞᴅʥʝ ʢʠʙʝʨʥʝʪʠʢʘʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ

 ,ʘ ʠʥʪʝʨʥʝʪ, ʪʝʣʝʜʠʜʘʨסʪʝʭʥʦʣʦʛʠʷ ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ-ץʧʘʨʘʪʪʳץʨʘʣʜʘʨ ʞʠʳʥʳ. ɸײץ

ʵʣʝʢʪʨʦʥʜʳץ ʧʦʯʪʘ, ʨʘʜʠʦʥʳ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ.  

ï ʄʝʤʣʝʢʝʪʪʽʢ ʙʘʩϨʘʨʫ ʞϮʡʝʩʽʥʜʝ ʮʠʬʨʣʳϨ ʪʝʭʥʦʣʦʛʠʷʥʳ Ϩʦʣʜʘʥʫ ï ʙϮʢʽʣ 

ʙʘϤʜʘʨʣʘʤʘʥʳϬ ʪʘʙʳʩʪʳ ʙʦʣʫʳʥʳϬ ʙʘʩʪʳ ʢʽʣʪʽ. ɹϰʣ ʽʩʪʝʪϮʙʝʛʝʡʣʽ Ϻʟʛʝʨʽʩʪʝʨ Ϩʘʞʝʪ. 

ɹʘʨʣʳϨ Ϩϰʞʘʪ ʘʡʥʘʣʳʤʳʥ ʪʦʣʳϨʪʘʡ ʵʣʝʢʪʨʦʥʜʳ ʬʦʨʤʘʪϨʘ ʢϺʰʽʨʫ ʢʝʨʝʢ. ϧʘʟʽʨʛʽ ʢʝʟʜʝ 

ʪʘʣʘʧ ʝʪʝʪʽʥʜʝʡ, Ϩϰʞʘʪʪʘʨʜʳ ϨʘϤʘʟ ʞϮʟʽʥʜʝ ʜʝ, ʵʣʝʢʪʨʦʥʜʳ ʪϮʨʜʝ ʜʝ ʜʘʡʳʥʜʘʧ, ʪʘʧʩʳʨʫ 

ʜϰʨʳʩ ʝʤʝʩ. ϧϰʞʘʪʪʘʨʜʳϬ ϨʘϤʘʟ ʥϰʩϨʘʣʘʨʳʥʘ ʙʽʨʪʽʥʜʝʧ ʪʳʡʳʤ ʩʘʣʳʥʫʳ ʢʝʨʝʢ, ï ʜʝʜʽ 

ʄʝʤʣʝʢʝʪ ʙʘʩʰʳʩʳ פʘʩʳʤ-ɾʦʤʘʨʪ ʂʝʤʝʣײʣʳʊʦץʘʝʚ. 

ñʎʠʬʨʣʳ פʘʟʘץʩʪʘʥò ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʘץʩʘʪʳ: ʆʨʪʘʤʝʨʟʽʤʜʽʧʝʨʩʧʝʢʪʠʚʘʜʘ 

ʨʝʩʧʫʙʣʠʢʘ ʵʢʦʥʦʤʠʢʘʩʳʥʳש ʜʘʤʫ ץʘʨץʳʥʳʥ ʞʝʜʝʣʜʝʪʫ ʞᴅʥʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ ʝʩʝʙʽʥʝʥ ʭʘʣʳץʪʳש ᴇʤʽʨ ʩװʨʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ, ʩʦʥʜʘʡ-ʘײ ץʟʘץ ʤʝʨʟʽʤʜʽ 

ʧʝʨʩʧʝʢʪʠʚʘʜʘ פʘʟʘץʩʪʘʥʥʳש ʵʢʦʥʦʤʠʢʘʩʳʥ ʙʦʣʘʰʘץʪʳש ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘʩʳʥ ײץʨʫʜʳ 

  .ʜʘʡ ʞʘʩʘʫסʘ ʜʘʤʫ ʪʨʘʝʢʪʦʨʠʷʩʳʥʘ ʢᴇʰʽʨʫʛʝ ʞʘשʙʝʛʝʡʣʽ ʞʘװʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʪץ

ɹʘסʜʘʨʣʘʤʘʥʳש ʤʽʥʜʝʪʪʝʨʽ:  

1. ᴆʥʝʨ ʢᴅʩʽʧʪʽ ʞᴅʥʝ ʵʣʝʢʪʨ ʵʥʝʨʛʝʪʠʢʘʩʳʥ ʮʠʬʣʘʥʜʳʨʫ; 

2. ʂᴇʣʽʢʪʽ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘʥʳ ʮʠʬʨʣʘʥʜʳʨʫ; 

3. ɸʫʳʣʰʘʨʫʘʰʳʣʳסʳʥ ʮʠʬʨʣʘʥʜʳʨʫ; 

4. ʕʣʝʢʪʨʦʥʜʳץ ʩʘʫʜʘʥʳ ʜʘʤʳʪʫ; 

 ;ʰʘʩʳʟ ʪᴇʣʝʤʜʝʨʜʽ ʜʘʤʳʪʫץʦʣʘץ-ʦʣʤʘץ ʘʨʞʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞᴅʥʝפ .5

6. ʄʝʤʣʝʢʝʪ ï ʘʟʘʤʘʪʪʘʨסʘ; 

7. ʄʝʤʣʝʢʝʪ ï ʙʠʟʥʝʩʢʝ; 

8. ʄʝʤʣʝʢʝʪʪʽʢʦʨʛʘʥʜʘʨʜʳשʽʰʢʽץʳʟʤʝʪʽʥʮʠʬʨʣʘʥʜʳʨʫ; 

9. "ɸץʳʣʜʳ" ץʘʣʘʣʘʨ; 

10. ɹʘʡʣʘʥʳʩ ʞʝʣʽʣʝʨʽʥ ʞᴅʥʝ ɸʂʊ ʠʥʬʨʘ ײץʨʳʣʳʤʳʥ ʢʝשʝʡʪʫ; 

11. ɸʂʊ ʩʘʣʘʩʳʥʜʘסʳ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʤʪʘʤʘʩʳʟʝʪʫ; 

12. ʆʨʪʘ, ʪʝʭʥʠʢʘʣʳץ, ʢᴅʩʽʙʠ, ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫ ʜʝʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ʘʨʪʪʳʨʫ; 

https://kk.wikipedia.org/wiki/%D0%90%D2%9B%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://kk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://kk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BB%D1%96%D0%BA_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
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13. ʍʘʣʳץʪʳש ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ (ʜʘʷʨʣʘʫ, ץʘʡʪʘʜʘʷʨʣʘʫ); 

14. ʀʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫ ʘʣʘשʜʘʨʳʥ ץʦʣʜʘʫ; 

15. ʊʝʭʥʦʣʦʛʠʷʣʳץ ʢᴅʩʽʧʢʝʨʣʽʢʪʽ, ʩʪʘʨʪʘʧ ʤᴅʜʝʥʠʝʪʪʽ ʞᴅʥʝ נɿʊʂɾ-ʥʳʜʘʤʳʪʫ; 

16. "ɺʝʥʯʫʨʣʽʢ" ץʘʨʞʳʣʘʥʜʳʨʫʜʳ ʪʘʨʪʫ; 

17. ʀʥʥʦʚʘʮʠʷסʘ ʩײʨʘʥʳʩ ץʘʣʳʧʪʘʩʪʳʨʫ. 

ʆʩʳʣʘʡʰʘ ʝʣ ʙʘʩʳʤʳʟʜʳש ʙʝʢʽʪʢʝʥ ñʎʠʬʨʣʳ פʘʟʘץʩʪʘʥò ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ 

ʽʩ-ʰʘʨʘʣʘʨ ᴇʟ ʜʝשʛʝʡʽʥʜʝ ᴇʪʫʜʝ. ɸץʧʘʨʘʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʪʝʨʝשʽʥʝʥ ʤʝשʛʝʨʽʣʽʧ, 

ʞʘʩʪʘʨʳʤʳʟʜʳ ʦʩʳ ʩʘʣʘסʘʪʘʨʪʫ ʞᴅʥʝ ʳʥʪʘʣʘʥʜʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʞʳʣ ʩʘʡʳʥ ʛʨʘʥʪʪʘʨ ʙᴇʣʽʥʫʜʝ. 

ɾᴅʥʝ ʜʝ ʘʡʪʘ ʢʝʪʝʨʣʽʛʽ פʈ ʪסשײʳʰ ʧʨʝʟʠʜʝʥʪʽ ʅײʨʩײʣʪʘʥ ᴄʙʽʰײʣʳ ʅʘʟʘʨʙʘʝʚ ᴇʟ ʢʝʟʝʛʽʥʜʝ 

ʤʝʤʣʝʢʝʪʽʤʽʟʜʝʛʽ ʞʘʩʪʘʨסʘ ʝʨʝʢʰʝ ʢᴇשʽʣ ʙᴇʣʽʧ, ʦʣʘʨʜʳש ʤʝʤʣʝʢʝʪʪʽש ʪʽʨʝʛʽʥʽש ʙʽʨʽ ʝʢʝʥʽʥ ʞᴅʥʝ 

ʜʝ ʙʦʣʘʰʘץ ʞʘʩʪʘʨʜʳץ שʦʣʳʥʜʘ ʝʢʝʥʽʥ סײʳʥʜʳʨʜʳ. ɹײʣʘʡ ʜʝʧ ʦʪʳʨסʘʥʳʤʘ ñ2019 ʞʳʣ-ɾʘʩʪʘʨ 

ɾʳʣʳò ʜʝʧ ʞʘʨʠʷʣʘʫʳ ʩʝʙʝʧ ʙʦʣʳʧ ʦʪʳʨ. ɽʣ ʙʘʩʳʤʳʟʜʳש ʙײʣ ʙʘʩʪʘʤʘʩʳ ʞʘʩʪʘʨסʘ ʞʽʛʝʨ ʙʝʨʽʧ, 

ʙʦʣʘʰʘץʪʘʨʳʥ ʘʡץʳʥʜʘʫסʘ ʢᴇʤʝʢʪʝʩʢʝʥʜʝʡ, ʷסʥʠ ʝʣʽʤʽʟʜʽש ʙʘʨʣʳץ ᴇשʽʨʣʝʨʽʥʜʝ ʪװʨʣʽ ʽʩ-ʰʘʨʘʣʘʨ, 

ʞʦʙʘʣʘʨ, ʙʘʡץʘʫʣʘʨ, Startup-ʪʘʨ ʙʽʨʽʥʝʥ ʩʦש ʙʽʨʽ ʞʘʣסʘʩʳʥʪʘʫʪʳ.  

ʂʝʟ ʢʝʣʛʝʥ ʤʝʤʣʝʢʝʪʪʝ ʘʜʘʤʥʳש ᴇʤʽʨʩװʨʫʽ ʤʝʥ ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ װʰʘʣʳʧ ʢװʰ 

ʙʘʨ, ʦʣʘʨ ï ʙʽʣʽʤ, ʞײʤʳʩ ʞᴅʥʝ ʙʘʩʧʘʥʘ ʝʢʝʥʽ ʩᴇʟʩʽʟ. ɽʣʙʘʩʳ ʜᴅʣ ʦʩʳ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨסʘ ʝʨʝʢʰʝ 

ʥʘʟʘʨ ʘʫʜʘʨʪʳʧ, ʦʣʘʨʜʳש ᴇʟʝʢʪʽʣʽʛʽʥʝ ʪʦץʪʘʣʜʳ. פʘʟʘץʩʪʘʥʥʳװ ש  hʽʨʽ ץʘʣʘʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ʞʘʩʪʘʨʜʳ ʞʳʣʳʥʘ ʤʳסשʘ ʞʫʳץ ʧᴅʪʝʨʤʝʥ ץʘʤʪʫ, ʞʘʩʪʘʨ ʙʠʟʥʝʩʽʥ ץʦʣʜʘʫʜʳ 20 ʤʳש ʛʨʘʥʪץʘ 

ʢᴇʪʝʨʫ, ɾʘʩʪʘʨ ʩʪʘʨʪʘʧʪʘʨʳʥ ץʦʣʜʘʫ פʦʨʳʥ ײץʨʫ, ʩʪʫʜʝʥʪ- ʚʦʣʦʥʪʝʨʣʘʨʜʳש ʰᴅʢʽʨʪ ʘץʳʩʳʥ 

ʢᴇʪʝʨʫ, ʞʘʩ סʘʣʳʤʜʘʨʜʳש ʞʦʙʘʣʘʨʳʥ ץʘʨʞʳʣʘʥʜʳʨʫ, ʩʪʫʜʝʥʪʪʽʢ ײץʨʣrʳʩ ץʦʟסʘʣʳʩʪʘʨʳʥ 

ʜʘʤʳʪʫ, ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʞʘʩ ʦʪʙʘʩʳʣʘʨסʘ ץʦʣʜʘʫ ʢᴇʨʩʝʪʫ ï ʙײʣ ʪʝʢ ɾʘʩʪʘʨʞʳʣʳʥʜʘסʘʥʘʝʤʝʩ, 

ʦʜʘʥ ʢʝʡʽʥʛʽ ʞʳʣʜʘʨʳ ʜʘ ʪʠʽʤʜʽ ʰʘʨʘʣʘʨ ץʘʙʳʣʜʘʫʜʳ ʪʘʣʘʧ ʝʪʝʪʽʥ ʙʘʩʪʳ ʤᴅʩʝʣʝʣʝʨ ʙʦʣʳʧ ץʘʣʘ 

ʙʝʨʤʝʢ.   

ʄʝʥʽש ʧʽʢʽʨʽʤʰʝ ץʘʟʽʨʛʽ ʪʘשʜʘסʳ ʝʣʜʝʛʽ ʙʘʩʪʳ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʦʣ-òץʘסʘʟʙʘʩʪʳʣʳץò ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ. ʉʝʙʝʙʽ 21-סʘʩʳʨ ʜʘʤʳסʘʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʢʝשʽʥʝʥ 

 ʳʪץʪʳ ʞᴅʥʝ ʜʝ ʙʘʩʪʳ ʩʝʙʝʧ ʫʘץʘʥ ʪʠʽʤʩʽʟ ʩʠʷסʦʣʜʘʥץ ʘʣʘʤʩʘʧץ ʘʟ ʙʝʥסʘץ ʦʣʜʘʥʳʣʘʪʳʥ ʟʘʤʘʥʜʘץ

ʞʦסʘʣʪʫʜʘ.  ɸʂʊ-ʥʳץʦʣʜʘʥʫʜʳש ʙʽʨʥʝʰʝ ʪʠʽʤʜʽʣʽʛʽʥ ʘʡʪʳʧ ᴇʪʢʽʤ ʢʝʣʝʜʽ. ɾʦסʘʨʳʜʘ ʘʡʪʳʣʳʧ 

ʢʝʪʢʝʥʜʝʡ ñʎʠʬʨʣʳ פʘʟʘץʩʪʘʥò ʙʘסʜʘʨʣʘʤʘʩʳ ʞᴅʥʝ ʝʣʽʤʽʟʜʝʛʽ ʜʘʨʳʥʜʳ ʧʨʦʛʨʘʤʤʠʩʪ 

ʤʘʤʘʥʜʘʨʳʥʳש ʘʨץʘʩʳʥʜʘ ʝʣʽʤʽʟʜʝʛʽ ץʘʟʽʨʛʽ ʢװʥʜʝʣʽʢʪʽ ʙʽʣʽʤ ʘʣʫʜʘסʳ ʞʝשʽʣʜʽʢʪʝʨʜʽ ʙʽʟʛʝ 

 ʦʩʳʤʰʘʣʘʨץ ʥʠ ʢᴇʧʪʝʛʝʥ ʙʦʪʪʘʨ, ʧʦʨʪʘʣʜʘʨ, ʚʝʙ ʩʘʡʪʪʘʨ ʤʝʥ ʚʝʙסʩʳʥʳʧ ʦʪʳʨ. ʗײ

ʧʘʡʜʘʣʘʥʫʜʘʤʳʟ. ʄʳʩʘʣʳ ʤʝʢʪʝʧʪʝʛʽ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʤʝʥ ʙʝʨʫʰʽʣʝʨʛʝ ʞᴅʥʝ ʘʪʘ-ʘʥʘʣʘʨסʘ 

ʘʨʥʘʣסʘʥ ñʂװʥʜʝʣʽʢ.ʢʟò ʩʘʡʪʳ ʞᴅʥʝ ñʂװʥʜʝʣʽʢò ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʩʳ, ñɹʽʣʽʤʣʝʥʜò ʩʘʡʪʳ ʞᴅʥʝ 

ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʩʳ, ʜʘʨʳʥʜʳ ʙʘʣʘʣʘʨסʘ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʢᴇʟʽʨʝʪʽʥʜʝ ñɼʘʨʳʥ ʦʥʣʘʡʥò ʩʘʡʪʳ, 

ʤʝʢʪʝʧ ץʳʟʤʝʪ ʢʝʨʣʝʨʽ ʤʝʥ ʙʘʣʘʙʘץʰʘ ץʳʟʤʝʪʢʝʨʣʝʨʽ װʰʽʥ ñʅʆɹɼò ʘץʧʘʨʘʪʪʳץ ʩʘʡʪʳ, 

ʫʥʠʚʝʨʩʠʪʝʪ ʩʪʫʜʝʥʪʪʝʨʽ װʰʽʥ ñuniverò  ʩʘʡʪʪʳץ ʙʘʟʘʩʳ ʞᴅʥʝ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʩʳ ʙʘʨʳʥ 

ʘʡʪʫסʘ ʙʦʣʘʜʳ. ʗסʥʠ ʙʽʟץʘʟʽʨʛʽʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ɸʂʊ-ʥ  r  שʦʣʜʘʥʫʜʘʤʳʟ ʞᴅʥʝ ʦʣ ʙʽʟʜʽץ

ʫʘץʳʪʳʤʳʟʜʳ װʥʝʤʜʝʧ, ʞײʤʳʩʳʤʳʟʜʳ ʞʝשʽʣʜʝʪʫʜʝ.  

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. ñɽʛʝʤʝʥפʘʟʘץʩʪʘʥò ʘץʧʘʨʘʪʪʳץ ʩʘʡʪʳ; 

2. ɽʣʙʘʩʳʅ.ʅʘʟʘʨʙʘʝʚʪʳש ñɾʘʩʪʘʨʞʳʣʳò ʚʠʜʝʦʨʦʣʠʛʽ; 
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ɻ.ʄ. ʀʩʘʝʚʘ, 7ʄ05308-ʌʠʟʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ2 ש-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

ϧʘʟϯʋ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ʄ.ʂ. ʍʘʩʘʥʦʚ 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʥʳש ʢᴇʣʝʤʽ 5 ʙʝʪʪʽ ץʘʤʪʠʜʳ, ʢʽʨʽʩʧʝʜʝʥ, ʥʝʛʽʟʛʽ ʙᴇʣʽʤʥʝʥ, 3 ʩʫʨʝʪʪʝʥ, 

 ʘʤʪʠʪʳʥ  ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽʥʝʥץ ʦʨʳʪʳʥʜʳʜʘʥ, ʪʝʨʤʠʥʜʝʨ ʪʽʟʽʤʽʥʝʥ, 7 ᴅʜʝʙʠʝʪ ʘʪʘʫʳʥʘʥץ

ʪײʨʘʜʳ. פʘʥ ץʳʩʳʤʳʥ ᴇʣʰʝʫʜʽש ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽ ʟʝʨʪʪʝʣʝʜʽ. ᴄʨ ʪװʨʣʽ ʞʘʩʪʘסʳ ʥʘʫץʘʩʪʘʨʜʳש 

 ᴅʜʽʩʪʝʨ ץʳʩʳʤʳʥ ᴇʣʰʝʫ ʙʘʨʳʩʳʥʜʘ ʘʫʩʢʫʣʴʪʘʪʠʚʪʳ ʞᴅʥʝ ʦʩʮʠʣʣʦʤʝʪʨʠʷʣʳץ ʘʥץ

 .ʘʨʘʩʪʳʨʳʣʘʜʳץʳʩʳʤʳʥʘ ᴅʩʝʨʽץ ʘʥץ שʘʥ ʽʰʢʽ ʧʨʦʮʝʩʪʝʨʜʽץʟʘʜʘ ʙʦʣʳʧ ʞʘʪסʦʣʜʘʥʳʣʘʜʳ.ɸץ

ʉʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʪװʨʜʝ ʪʘʥʜʘʣסʘʥ ʥʘʫץʘʩʪʘʨʜʳץ שʘʥ ץʳʩʳʤʳʥʳש ʥᴅʪʠʞʝʩʽ ʘʣʳʥʳʧ, 

ʜʠʘʛʨʘʤʤʘʜʘ ʢᴇʨʩʝʪʽʣʝʜʽ.פʘʥ ץʳʩʳʤʳ  ᴅʜʝʪʪʝʛʽ ʩʬʠʛʤʦʤʘʥʦʤʝʪʨʠʷʤʝʥ ᴇʣʰʝʥʝʜʽ. 

 ʣײʘʪʝ ʢᴇʟʜʝʨʽʥʝ ʪʦʣʳ. ɹץ ʪʠʤʘʣץʣ ʧʨʦʮʝʜʫʨʘ ʢᴇʧʪʝʛʝʥ ʳײʘʨʘʤʘʩʪʘʥ, ʙץ ʳʥʘסʘʨʘʧʘʡʳʤʜʳʣʳפ

ʰʦʣʫʜʘ ץʘʥ ץʳʩʳʤʳʥ ᴇʣʰʝʫʜʽש ʝʢʽ ʙʘʣʘʤʘ ᴅʜʽʩʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ: ʘʤʙʫʣʘʪʦʨʠʷʣʳץ ʙʘץʳʣʘʫ 

ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ᴇʣʰʝʫ.  

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʩʬʠʛʤʦʤʘʥʦʤʝʪʨ, ʛʠʧʝʨʪʦʥʠʷ, ʘʨʪʝʨʠʷʣʳץ ץʳʩʳʤ, ʩʠʩʪʦʣʘʣʳץ ץʳʩʳʤ, 

ʜʠʘʩʪʦʣʘʣʳץ ץʳʩʳʤ. 

 

 ʓʉʓʄʓʅ ᴆʃʐɽʋ ᴄɼɯʉʊɽʈɯפ ɸʅפ

ɸʨʪʝʨʠʷʣʳץ ץʳʩʳʤ (ץʘʥ ץʳʩʳʤʳ) - ʙײʣ ʘʨʪʝʨʠʷʣʘʨʜʳץ שʘʙʳʨסʘʣʘʨʳʥʘ ץʘʥ ʙʝʨʝʪʽʥ ץʳʩʳʤ 

ʞᴅʥʝ ʝש ʘʣʜʳʤʝʥ ʞװʨʝʢʪʽש ʞʠʳʨʳʣʫ ʢװʰʽʥʝ (ʞװʨʝʢ ʰʳסʘʨʫ ʤᴇʣʰʝʨʽʥʝ) ʞᴅʥʝ ʘʨʪʝʨʠʷʣʳץ 

 ʳʩʳʤ, ʦʣץ ʽʥʜʝʛʽשʨʝʢ ʩʠʩʪʦʣʘʩʳ ʢʝʟʝװʳʩʳʤ-ʞץ ץʪʦʥʫʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ.ʉʠʩʪʦʣʘʣʳ שʘʥʳסʘʙʳʨץ

ʞװʨʝʢ ʮʠʢʣʽ ʙʦʡʳʥʜʘ ʝװ שʣʢʝʥ ʤᴅʥʛʝ ʞʝʪʝʜʽ. ɼʠʘʩʪʦʣʘʣʳץ ץʳʩʳʤ-ʞװʨʝʢ ʜʠʘʩʪʦʣʘʩʳʥʳש 

ʘʷסʳʥʜʘסʳ ץʳʩʳʤ, ʦʣ ʞװʨʝʢ ʮʠʢʣʽ ʢʝʟʽʥʜʝ (ʜʝʤʘʣʫ ʢʝʟʽʥʜʝ) ʤʠʥʠʤʘʣʜʳ ʤᴅʥʛʝ ʞʝʪʢʝʥ ʢʝʟʜʝʛʽ 

 ʳʩʳʤץ ץʞᴅʥʝ ʜʠʘʩʪʦʣʘʣʳ ץʤʳʩʳʥ ʢᴇʨʩʝʪʝʜʽ.ʉʠʩʪʦʣʘʣʳײʞ שʨʝʢʪʽװʳʩʳʤ ʞץ ץʳʩʳʤ. ʉʠʩʪʦʣʘʣʳץ

ʘʨʘʩʳʥʜʘסʳ ʘʡʳʨʤʘʰʳʣʳץ ʠʤʧʫʣʴʩʪʽʢ ץʳʩʳʤ ʜʝʧ ʘʪʘʣʘʜʳ [1]. 

ɸʨʪʝʨʠʷʣʳץ ץʳʩʳʤʜʳ ʪʽʢʝʣʝʡ ʞᴅʥʝ ʞʘʥʘʤʘ ᴅʜʽʩʧʝʥ ᴇʣʰʝʫʛʝ ʙʦʣʘʜʳ. 

ʊʽʢʝʣʝʡ ᴅʜʽʩ. ɹײʣ ʠʥʚʘʟʠʚʪʽ ᴅʜʽʩ ᴇʪʝ ʜᴅʣ, ʙʽʨʘץ ʦʣ ʞʘʨʘץʘʪ ʪʫʜʳʨʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʠʥʝʥʽ 

ʪʘʤʳʨסʘ ʥʝʤʝʩʝ ʞװʨʝʢ ץʫʳʩʳʥʘ ʪʽʢʝʣʝʡ ʝʥʛʽʟʫʜʝʥ ʪײʨʘʜʳ. ʀʥʝ ʤʘʥʦʤʝʪʨʛʝ ʪװʪʽʢ ʘʨץʳʣʳ 

 ʣ ᴅʜʽʩ ʢʘʨʜʠʦʭʠʨʫʨʛʠʷʜʘ ʞʠʽײʘʨʩʳ ʟʘʪ ʙʘʨ.ɹץ ʘסʨʘʣʫײʽʰʽʥʜʝ ʙ שʦʩʳʣʘʜʳ, ʦʥʳץ

 ʳʩʳʤ ʜʘʪʯʠʛʽ ʙʘʨץ ʘʨʪʝʨʠʷʩʳʥʘ שʠʥʚʘʟʠʚʪʽ (ʪʽʢʝʣʝʡ) ᴅʜʽʩʽ ʧʘʮʠʝʥʪʪʽ שᴇʣʰʝʫʜʽ פʦʣʜʘʥʳʣʘʜʳ.ɸץ

ʟʦʥʜʪʳ ʝʥʛʽʟʫ ץʳʩʳʤ ʜʝשʛʝʡʽʥ װʟʜʽʢʩʽʟ ʙʘץʳʣʘʫ װʰʽʥ ץʘʞʝʪ ʙʦʣסʘʥ ʢʝʟʜʝ ʭʠʨʫʨʛʠʷʣʳץ 

ʘʨʘʣʘʩʫʣʘʨ ʢʝʟʽʥʜʝ ʩʪʘʮʠʦʥʘʨʣʳץ ʞʘסʜʘʡʣʘʨʜʘ סʘʥʘ ץʦʣʜʘʥʳʣʘʜʳ. ɸʣʘʡʜʘ, ʙײʣ ᴅʜʽʩʪʽ ץʦʣʜʘʥʫ 

ʟʦʥʜʪʳ ʘʞʳʨʘʪʫ, ʧʫʥʢʮʠʷ ʦʨʥʳʥʜʘ ʛʝʤʘʪʦʤʘ ʥʝʤʝʩʝ ʪʨʦʤʙʦʟʜʳש ʧʘʡʜʘ ʙʦʣʫʳ, ʠʥʬʝʢʮʠʷʣʳץ 

ʘʩץʳʥʫʣʘʨʜʳץ שʦʩʳʣʫʳ ʞʘסʜʘʡʳʥʜʘ ʘʫʳʨ ץʘʥ ʢʝʪʫʜʽש ʜʘʤʫ ץʘʫʧʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʧʘʮʠʝʥʪʪʽ 

 .ʘʞʝʪ ʝʪʝʜʽ [5]ץ ʳʣʘʫʜʳץʥʝʤʽ ʙʘװ

ɾʘʥʘʤʘ ᴅʜʽʩ.ʂʣʠʥʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʜʝ ץʘʥ ץʳʩʳʤʳʥ ʘʥʳץʪʘʫʜʳש ʠʥʚʘʟʠʚʪʽ ʝʤʝʩ ᴅʜʽʩʪʝʨʽ 

ʢʝשʽʥʝʥ ʪʘʨʘʣʜʳ. ʆʣʘʨʜʳש ʞײʤʳʩʳʥʘ ʥʝʛʽʟ ʙʦʣסʘʥ ʧʨʠʥʮʠʧʢʝ ʙʘʡʣʘʥʳʩʪʳ ʦʣʘʨ ʤʳʥʘʣʘʨʜʳ 

ʘʞʳʨʘʪʘʜʳ: ʧʘʣʴʧʘʮʠʷʣʳץ, ʘʫʩʢʫʣʴʪʘʪʠʚʪʽ,ʦʩʮʠʣʣʦʤʝʪʨʠʷʣʳ[5] ץ. 

ʇɸʃʔʇɸʎʀʗʃʓפ ᴄɼɯʉ 

 ץʘʤʪʠʜʳ, ʙʽʨʘץ ʦʣʜʘʥʫʜʳ ʜʘץ ʤʘʥʞʝʪʪʽ ץʣ ᴅʜʽʩʽ ʧʥʝʚʤʘʪʠʢʘʣʳײʙ שʳʩʳʤʳʥ ᴇʣʰʝʫʜʽץ ʘʥפ

ʧʨʦʮʝʜʫʨʘ ʬʦʥʝʥʜʦʩʢʦʧʪʳש ʢᴇʤʝʛʽʤʝʥ ʝʤʝʩ, ʠʤʧʫʣʴʩʪʽ ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʞװʟʝʛʝ 

ʘʩʳʨʳʣʘʜʳ.ʇʘʣʴʧʘʮʠʷ ᴅʜʽʩʽ ʘʨʪʝʨʠʷ ʘʡʤʘסʳʥʜʘ ʘʷץʪʳש ʙʽʨʪʽʥʜʝʧ ץʳʩʳʣʫʳʥ ʥʝʤʝʩʝ 

ʜʝʢʦʤʧʨʝʩʩʠʷʩʳʥ ʞᴅʥʝ ʦʥʳ ץʳʩʫ ʘʡʤʘסʳʥʘʥ ʪᴇʤʝʥ ʧʘʣʴʧʘʮʠʷʣʘʫʜʳ ץʘʤʪʠʜʳ. ʉʠʩʪʦʣʘʣʳץ ץʘʥ 

 שʠʤʧʫʣʴʩʪʽ - ץʳʩʳʤ ʢʝʟʽʥʜʝ, ʜʠʘʩʪʦʣʘʣʳץ ʳʩʳʤʳ ʧʫʣʴʩ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʤʘʥʞʝʪʪʝʛʽץ

ʪʦʣʪʳʨʳʣʫʳ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʛʝʥ ʩᴅʪʪʝʨʜʝ ʘʥʳץʪʘʣʘʜʳ [3]. 

ɸʋʉʂʋʃʔʊɸʊʀɺʊʓ ᴄɼɯʉ 

 ʘʞʝʪץ ʜʳʣʘʨʜʳסʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʘʨʥʘʡʳ ʜʘץ ʞʘʥʘʤʘ ᴅʜʽʩʪʝʨʽ ᴇʪʝ שʪʘʫʜʳץʳʩʳʤʜʳ ʘʥʳפ

ʝʪʧʝʡʜʽ. ɹײʣ ᴅʜʽʩ ʝש ʢʝש ʪʘʨʘʣסʘʥ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ ʞᴅʥʝ ʦʥʳ װʡʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ.ʇʨʦʮʝʜʫʨʘ 

 ʦʣʜʘʥʳʣʘʜʳ.ɽʛʝʨץ ʦʣʤʝʥ ʪʦʥʦʤʝʪʨץ ʘʤʪʠʪʳʥץ ʰʽʥ ʤʘʥʞʝʪʪʝʨ ʤʝʥ ʬʦʥʝʥʜʦʩʢʦʧʪʳװ
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ʩʦץץʳʣʘʨʜʳ ʝʩʪʫ ʤװʤʢʽʥ ʙʦʣʤʘʩʘ ʥʝʤʝʩʝ ʧʨʦʮʝʜʫʨʘʥʳש ʜײʨʳʩʪʳסʳʥʘ ʢװʤᴅʥ ʪʫʳʥʜʘʩʘ, ʦʥʳ 

 ʘסʠʤʳʣ ʞʘʩʘʫʳ ʢʝʨʝʢ, ʩʦʜʘʥ ʢʝʡʽʥ  ᴇʣʰʝʤʜʝʨʛʝ ʦʨʘʣʫץ ʦʣʳʤʝʥ ʙʽʨʥʝʰʝץ ʘʡʪʘʣʘʫ ʢʝʨʝʢ. ɸʜʘʤץ

ʙʦʣʘʜʳ. ɹײʣ ᴅʜʽʩʪʽ ץʦʣʜʘʥʘʪʳʥ ʘʥʝʨʦʠʜʪʳ ʤʘʥʦʤʝʪʨʣʝʨʜʽש ʜᴅʣʜʽʛʽ ʘʟ ʞᴅʥʝ ʞʠʽ ʢʘʣʠʙʨʣʝʫʜʽ 

 "ʘ ʘʫʳʩʪʳʨʫ ʨʝʪʽʥʜʝ "ʛʠʙʨʠʜʪʽשʩʝʜʽ.ɾʘװʨʜʝʣʝʥʝ ʪװʜʘʡ ʢסʘʞʝʪ ʝʪʝʪʽʥʜʽʛʽʤʝʥ ʞʘץ

ʩʬʠʛʤʦʤʘʥʦʤʝʪʨʣʝʨ ʜʝʧ ʘʪʘʣʘʪʳʥ ײץʨʳʣסʳʣʘʨ ʞʘʩʘʣʜʳ ʩʳʥʘʧʪʳ ʘʩʧʘʧʪʘʨ. ʅʝʛʽʟʽʥʝʥ, ʙײʣ 

 ʳʣʘʨ ʵʣʝʢʪʨʦʥʜʳ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʙʽʨʽʢʪʽʨʝʜʽ ʘʫʩʢʫʣʴʪʘʪʠʚʪʽסʨʳʣײץ

 ץʨʜʝ ʘʫʳʩʪʳʨʳʣʘʜʳ ʦʩʮʠʣʣʦʛʨʘʬʠʷʣʳװʘʥʘʩʳ ʵʣʝʢʪʨʦʥʜʳ ʪסʳʣʘʨ ʩʳʥʘʧ ʙʘסʨʳʣײץ

 ʳʩʳʤʳ ʜᴅʣ ʦʩʳʣʘʡ ᴇʣʰʝʥʝʜʽ ʩʳʥʘʧ ʥʝʤʝʩʝץ ʘʥץ ץʩʘʩ ʤʘʥʦʤʝʪʨʤʝʥ, ʙʽʨʘץײ ʘסʳʣʘʨסʨʳʣײץ

ʘʥʝʨʦʠʜʪʳ ײץʨʳʣסʳ ʩʠʷץʪʳ [4]. 

ʆʉʎʀʃʃʆʄɽʊʈʀʗʃʓפ ᴄɼɯʉ 

ɹײʣ ᴅʜʽʩʪʽ װʡʜʝ ʦשʘʡ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ʄײʥʳ ʽʩʪʝʫ װʰʽʥ ײץʨʳʣסʳʥʳ ʧʘʡʜʘʣʘʥʫ 

ʝʨʝʞʝʣʝʨʽʤʝʥ ʪʘʥʳʩʳשʳʟ. ʆʩʮʠʣʣʦʤʝʪʨʠʷʣʳץ ᴅʜʽʩ ʘʚʪʦʤʘʪʪʳ ʥʝʤʝʩʝ ʞʘʨʪʳʣʘʡ ʘʚʪʦʤʘʪʪʳ 

 ʘסʪʘʡʜʳ ʞᴅʥʝ ʦʥʳ ʤʦʥʠʪʦʨץʘʤʪʠʜʳ. ʆʣ ʠʥʜʠʢʘʪʦʨʜʳ ʜʝʨʙʝʩ ʘʥʳץ ʦʣʜʘʥʫʜʳץ ʳʥʳסʨʳʣײץ

ʰʳסʘʨʘʜʳ.ɸʫʘʥʳ ʘʡʜʘʫ ᴅʜʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʤײʥʜʘʡ ʪʦʥʦʤʝʪʨʣʝʨ ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʳ 

ʙʦʣʫʳ ʤװʤʢʽʥ. ɹʽʨʽʥʰʽ ʞʘסʜʘʡʜʘ ʧʘʮʠʝʥʪ ʘʫʘʥʳ ᴇʟʜʽʛʽʥʝʥ ʩʦʨʳʧ ʘʣʫʳ ʢʝʨʝʢ. ɸʚʪʦʤʘʪʪʳ 

 ʙʝʣʛʽʣʽ ʙʽʨ שʣ ʪʝʭʥʠʢʘʥʳײʘʥ ʢʝʟʜʝ ʘʫʘ ʤʘʥʞʝʪʪʽ ᴇʟʜʽʛʽʥʝʥ ʪʦʣʪʳʨʘʜʳ.ɹסʦʣʜʘʥץ ʳʥʳסʨʳʣײץ

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʨ. ʆʥʳ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ ʤʘʥʞʝʪʪʝʛʽ ץʘʥ ץʳʩʳʤʳ  ʙʽʨʪʽʥʜʝʧ ʪᴇʤʝʥʜʝʡʜʽ. ʊʦץʪʘʪʫ 

ʢʝʟʽʥʜʝ ײץʨʳʣסʳ ץʳʩʳʤ ʤʝʥ ʠʤʧʫʣʴʩʪʽ ʘʥʳץʪʘʡʜʳ. ʊʝʨʙʝʣʽʩʪʝʨ ʰʘʤʘʤʝʥ ʩʠʩʪʦʣʘʣʳץ 

 ʞᴅʥʝ ץʪʘʥ ʩʠʩʪʦʣʘʣʳץʘʩʘʜʳ. ʉʦʥʜʳסʳʩʳʤʤʝʥ ʞʘʣץ ץʳʩʳʤʤʝʥ ʙʘʩʪʘʣʘʜʳ ʞᴅʥʝ ʜʠʘʩʪʦʣʘʣʳץ

ʜʠʘʩʪʦʣʘʣʳץ ץʳʩʳʤʜʳ ʪʝʢ ʙʘסʘʣʘʫסʘ ʙʦʣʘʜʳ ʞʘʥʘʤʘ ʪװʨʜʝ, ʢʝʡʙʽʨ ʵʤʧʠʨʠʢʘʣʳץ ʘʣʳʥסʘʥ 

ʘʣʛʦʨʠʪʤʛʝ ʩᴅʡʢʝʩ. ɹײʣ ᴅʜʽʩ ʧʘʡʜʘʣʳ ʠʳץʪʳש ʘʨʪʝʨʠʷʩʳʥʘ ʩʝʥʩʦʨʜʳ ץʦʣʜʘʥʫʜʳץ שʘʞʝʪʽ 

ʞʦץ.ʅʝʛʽʟʛʽ ʢʝʤʰʽʣʽʛʽ-ʤײʥʜʘʡ ʪʽʨʢʝʫʰʽʣʝʨ ʬʠʟʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʢʝʟʽʥʜʝ ʥʘʰʘʨ ʞײʤʳʩ ʽʩʪʝʡʜʽ 

[4]. ʆʩʮʠʣʣʦʛʨʘʬʠʢʘʣʳץ ᴅʜʽʩ ʩᴅʪʪʽ ʘʤʙʫʣʘʪʦʨʠʷʣʳץ ץʘʥ ץʳʩʳʤʳʥ ʙʘץʳʣʘʫ ʞᴅʥʝ װʡ 

ʤʦʥʠʪʦʨʣʘʨʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ. ɸʡʪʘ ʢʝʪʫ ʢʝʨʝʢ, ʦʩʮʠʣʣʦʛʨʘʬʪʳ ʪʽʨʢʝʫʰʽʣʝʨʜʽש ᴅʨʪװʨʣʽ 

ʤʘʨʢʘʣʘʨʳ ᴅʨʪװʨʣʽ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ץʦʣʜʘʥʘʜʳ, ʞᴅʥʝ ʞʘʣʧʳ ʦʩʮʠʣʣʦʛʨʘʬʠʢʘʣʳץ ʪʝʭʥʠʢʘ ʞʦץ. 

ɼʝʛʝʥʤʝʥ, ʙʽʨʥʝʰʝ ʪװʨʣʽ ʢʦʤʤʝʨʮʠʷʣʳץ ʩʘʣʳʩʪʳʨʫ ʽʰʢʽ ʞᴅʥʝ ץʳʩץʘ ʜʳʙʳʩʪʳץ ᴇʣʰʝʤʜʝʨʽ ʙʘʨ 

ʤʦʜʝʣʴʜʝʨ ʢᴇʨʩʝʪʪʽ ʞʘʣʧʳ, ʞʘץʩʳ ʢʝʣʽʩʽʤ [7]. 

 שʘʙʽʣʝʪʽʥʽץ ʘʪʝʣʽʢ ʝʩʪʫץ ʡʝʣʽʢװᴇʣʰʝʫʜʝʛʽ ʞ ץʳʩʳʤʳʥ ʩʬʠʛʤʦʤʘʥʦʤʝʪʨʠʷʣʳץ ʘʥפ

ʥʘʰʘʨʣʘʫʳʥʘʥ ʞᴅʥʝ ʪʘסʳ ʙʽʨ ʤʘשʳʟʜʳ ʢʝʤʰʽʣʽʛʽ ץʘʥ ץʳʩʳʤʳʥʳש ᴇʪʝ ᴇʟʛʝʨʛʽʰʪʽʛʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ.  ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʘץʳʣʘʫʰʳʥʳש ʙʦʣʫʳðʤʳʩʘʣʳ, ʤʝʜʙʠʢʝ ʥʝʤʝʩʝ ʜᴅʨʽʛʝʨð

ʥʘʫץʘʩʪʳ ץʦʟʜʳʨʳʧ, ץʘʥ ץʳʩʳʤʳʥ ʞʦסʘʨʳʣʘʪʫʳ ʤװʤʢʽʥ. ɹײʣ ʘץ ʭʘʣʘʪ ʜʝʧ ʘʪʘʣʘʪʳʥ ײץʙʳʣʳʩ 

 ץʤʢʽʥ. ɸװʞʘʩʘʥʜʳ ʜʠʘʛʥʦʟʳʥʘ ᴅʢʝʣʫʽ ʤ שʘʨʳʣʘʫʳʥʘ, ʜʝʤʝʢ, ʛʠʧʝʨʪʦʥʠʷʥʳסʞʦ שʳʩʳʤʳʥʳץ ʘʥץ

ʭʘʣʘʪʪʳש ʛʠʧʝʨʪʦʥʠʷʩʳ ʙʘʨ ʧʘʮʠʝʥʪʪʝʨʜʝ ʙʘץʳʣʘʫʰʳ ʙʦʣʤʘסʘʥ ʢʝʟʜʝ ʞʦסʘʨʳ ץʘʥ ץʳʩʳʤʳ 

ʩʘץʪʘʣʤʘʡʜʳ.ɸʫʩʢʫʣʴʪʘʪʠʚʪʳ ʙʘץʳʣʘʫ ʢʝʟʽʥʜʝ ʙʽʨ ʢװʥ ʽʰʽʥʜʝ ʙʽʨʥʝʰʝ ʨʝʪ ʞʘʩʘʣסʘʥ 

ʢᴇʨʩʝʪʢʽʰʪʝʨ ʩʫʙʲʝʢʪʽʥʽש ʰʳʥʘʡʳ ץʘʥ ץʳʩʳʤʳʥ ʘʟ סʘʥʘ ʜᴅʨʝʞʝʜʝ ʢᴇʨʩʝʪʝʜʽ [6].  

ɸʨʪʝʨʠʷʣʳץ ץʘʥ ץʳʩʳʤʳ ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʞʦʣʤʝʥ  ʝʨʝʢʰʝ ʞʘסʜʘʡʣʘʨʜʘ ᴇʣʰʝʥʜʽ. 

ʄʳʩʘʣʳ: ʞװʢʪʽ ᴅʡʝʣʜʽש ʙʦʩʘʥʫ ʢʝʟʽʥʜʝʛʽ (ʩʫʨʝʪ 2) ʞᴅʥʝ ʝʛʜʝ ʞʘʩʪʘסʳ ʥʘʫץʘʩʪʳש(ʩʫʨʝʪ 3) ץʘʥ 

 ʡʜʝ ʙʝʩ ʨʝʪ ʞᴅʥʝ ʝʤʭʘʥʘʜʘ ʘʣʪʳ ʨʝʪװ ʳʩʳʤʳץ ʘʥץ ʘʥ ʘʜʘʤʜʘʨʜʘץʳʩʳʤʳ ᴇʣʰʝʥʜʽ. 17 ʞʘʩʪʘʥ ʘʩץ

ᴇʣʰʝʥʜʽ (ʩʫʨʝʪ 1). 

 
ʉʫʨʝʪ ï 1. ʆʨʪʘ ʞʘʩʪʘסʳ ʥʘʫץʘʩʪʳש ɸפ ʢᴇʨʩʝʪʢʽʰʽ   
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ɸʤʙʫʣʘʪʦʨʠʷʣʳץ ʙʘץʳʣʘʫסʘ ʘʨʥʘʣסʘʥ ʢʝʡʙʽʨ ײץʨʳʣסʳʣʘʨ ʞװʢʪʽ ᴅʡʝʣʜʝʨʜʝ ץʦʣʜʘʥʫ װʰʽʥ 

ʘʨʥʘʡʳ ʪʝʢʩʝʨʽʣʛʝʥ.ɾװʢʪʽ ʝʤʝʩ ʢװʡʜʝʛʽʜʝʡ, ʞװʢʪʽʣʽʢ ʢʝʟʽʥʜʝʛʽ ʘʤʙʫʣʘʪʦʨʠʷʣʳץ ʙʘץʳʣʘʫʜʳש 

ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʽ-ɸפ ʭʘʣʘʪʪʳש ʵʬʬʝʢʪʳʩʳʥ ᴇʣʰʝʫ. ʆʥʳש ʤʦʡʳʥʜʘʫʳ ʞװʢʪʽ ᴅʡʝʣʜʝʨʛʝ 

ʛʠʧʝʨʪʝʥʟʠʷסʘ ץʘʨʩʳ ʧʨʝʧʘʨʘʪʪʘʨʜʳ ץʘʞʝʪʩʽʟ ʥʝʤʝʩʝ ʰʘʤʘʜʘʥ ʪʳʩ ʙʝʨʤʝʫ װʰʽʥ ʤʘשʳʟʜʳ. ɾװʢʪʽ 

ʧʦʧʫʣʷʮʠʷʜʘסʳ ʘʤʙʫʣʘʪʦʨʠʷʣʳץ ץʘʥ ץʳʩʳʤʳʥʳץ שʘʣʳʧʪʳ ʤᴅʥʽ ʞװʢʪʽʣʽʢʪʽש ʪʨʠʤʝʩʪʨʽʥʜʝ ʞᴅʥʝ 

ʙʦʩʘʥסʘʥʥʘʥ ʢʝʡʽʥʛʽ ʢʝʟʝשʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ץʘʥ ץʳʩʳʤʳʥʳש ᴇʟʛʝʨʽʩʪʝʨʽ ʙʘʨ ʞᴅʥʝ ʘʥʳץʪʘʣסʘʥ. 

ɸʤʙʫʣʘʪʦʨʠʷʣʳץ ʙʘץʳʣʘʫ ʜʠʘʛʥʦʟʳ ץʦʡʳʣסʘʥ ʞװʢʪʽʣʽʢ ʢʝʟʽʥʜʝʛʽ ʛʠʧʝʨʪʝʥʟʠʷ ᴅʡʝʣʜʝʨʛʝ 

 .ʳ ʪᴇʤʝʥ ʥᴅʨʝʩʪʝʣʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥסʘʥʜʘ ʪʫʫ ʩʘʣʤʘסʘʨʘץ

 

 
ʉʫʨʝʪ ï 2.  ɾװʢʪʽ ᴅʡʝʣʜʽש ʙʦʩʘʥʫ ʢʝʟʽʥʜʝʛʽ ɸפ ʢᴇʨʩʝʪʢʽʰʽ 

 

ɸʤʙʫʣʘʪʦʨʠʷʣʳץ ʙʘץʳʣʘʫ ʢʝʟʽʥʜʝ ʘʨʪʝʨʠʷʣʳץ ʛʠʧʝʨʪʝʥʟʠʷʩʳ ʙʘʨ ʢʝʡʙʽʨ ʝʛʜʝ ʞʘʩʪʘסʳ 

ʥʘʫץʘʩʪʘʨʜʘ ʛʠʧʝʨʪʦʥʠʷʤʝʥ ץʠʳʣʳʩʘʪʳʥ ʢʝʟʝשʜʝʨʽ ʙʘʨ ʪᴅʫʣʽʢʪʽʢ ץʘʥ ץʳʩʳʤʳʥʳש ʢװʨʪ ᴇʟʛʝʨʫʽ 

ʙʘʡץʘʣʘʜʳ.ɹײʣ װʣʛʽʥʽ ʝʤʜʝʫ ץʘʥ ץʳʩʳʤʳʥʳש ʘʫʳʪץʫʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʙʝʡʽʤʜʝʣʫʽ װʰʽʥ ʘʥʳץʪʘʫ 

ʢʝʨʝʢ. ɾʘʣʧʳ, ʝʛʜʝ ʞʘʩʪʘסʳ ʧʘʮʠʝʥʪʪʝʨʜʝ ʛʠʧʝʨʪʝʥʟʠʷʥʳש ʜʘʤʫʳ, ʩʝʟʽʤʪʘʣʜʳץʪʳש ʩʘʣʜʘʨʳ 

ʙʦʣʫʳ ʤװʤʢʽʥ.ɽʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨ ץʘʥ ץʳʩʳʤʳʥ ʪᴇʤʝʥʜʝʪʝʪʽʥ ʜᴅʨʽ-ʜᴅʨʤʝʢʪʝʨʜʽש ʞʘסʳʤʩʳʟ 

ᴅʩʝʨʣʝʨʽʜʝ ʙʦʣʘʜʳ. ʉʠʤʧʪʦʤʘʪʠʢʘʣʳץ ʛʠʧʝʨʪʦʥʠʷ ʘʥʳץʪʘʫ ʝʛʜʝ ʞʘʩʪʘסʳ ʘʜʘʤʜʘʨʜʘ 

ʘʤʙʫʣʘʪʦʨʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛʪʽ ʢʣʠʥʠʢʘʣʳץ ץʦʣʜʘʥʫ װʰʽʥ ʘʨʪʳץʰʳʣʳץʪʳ ʢᴇʨʩʝʪʢʽʰ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ (ʩʫʨʝʪ 3). 

 
ʉʫʨʝʪ ï 3. ɽʛʜʝ ʞʘʩʪʘסʳ ʥʘʫץʘʩʪʳש ɸפ ʢᴇʨʩʝʪʢʽʰʽ 

 

ʉʠʩʪʦʣʘʣʳץ ץʳʩʳʤʜʳ ʤʳʥʘ ʬʦʨʤʫʣʘ ʘʨץʳʣʳ ʥʘץʪʳ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ [2]: 

PdAPm += 3/  

Pm- ʦʨʪʘʰʘ ʜʠʥʘʤʠʢʘʣʳץ ץʘʥ ץʳʩʳʤʳ (ʤʤ.ʩʳʥ.ʙʘס), ɸ-ʠʤʧʫʣʴʩʪʽʢ ץʳʩʳʤ (ʤʤ.ʩʳʥ.ʙʘס),

Pd-ʤʠʥʠʤʘʣʴʜʳ ʜʠʘʩʪʦʣʘʣʳץ ץʳʩʳʤ (ʤʤ.ʩʳʥ.ʙʘס). 
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ɾʘʩʳ ʙʦʡʳʥʰʘ ץʘʥ ץʳʩʳʤʳʥ ʝʩʝʧʪʝʫ ʬʦʨʤʫʣʘʩʳ [2]: 

.)15,0()(0,163ɼɸɼ

.)1,0()(0,5+109=ʉɸɼ

ʩʘʣʤʞʘʩʳ

ʩʘʣʤʞʘʩʳ

³+³+=

³+³
 

 ɼɸʋרʓʃɸʈɼʓ ʊɸנʈʓʃױפ

ɸʤʙʫʣʘʪʦʨʠʷʣʳץ ʞʘסʜʘʡʜʘ ʧʘʡʜʘʣʘʥʫסʘ ʘʨʥʘʣסʘʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ץʘʥ ץʳʩʳʤʳʥ 

ᴇʣʰʝʛʽʰʪʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ ʥʝʤʝʩʝ װʡʜʝ ʘʫʩʢʫʣʴʪʘʪʠʚʪʽ ʥʝʤʝʩʝ ʦʩʮʠʣʣʦʛʨʘʬʠʷʣʳץ ᴅʜʽʩʪʽ ʥʝʤʝʩʝ 

ʝʢʽ ᴅʜʽʩʪʽ ʜʝ ץʦʣʜʘʥʳשʳʟ.ʆʩʮʠʣʣʦʛʨʘʬʠʢʘʣʳץ ᴅʜʽʩ ʘʫʩʢʫʣʴʪʘʪʠʚʪʽʛʝ ץʘʨʘסʘʥʜʘ ʠʥʞʝʥʝʨʣʽʢ 

ʪײʨסʳʜʘʥ ʘʨʟʘʥʳʨʘץ ʞᴅʥʝ ʢװʨʜʝʣʽ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʘʨʪʳץʰʳʣʳסʳ ʙʘʨ. 

ʆʩʮʠʣʣʦʛʨʘʬʠʷʥʳ ʰʫʣʳ ʞʘסʜʘʡʣʘʨʜʘ, ʤʳʩʘʣʳ, ʟʘʫʳʪʪʘʨʜʘ ץʦʣʜʘʥʫסʘ 

ʙʦʣʘʜʳ.ʆʩʮʠʣʣʦʛʨʘʬʠʷʣʳץ ᴅʜʽʩ ɸʫʩʢʫʣʴʪʘʪʠʚʪʽ װʟʽʣʽʩ ʙʦʣסʘʥ ʢʝʟʜʝ, ʂʦʨʦʪʢʦʚʪʳש ʜʳʙʳʩʪʘʨʳ 

ʥᴇʣʜʽʢ ץʳʩʳʤסʘ ʜʝʡʽʥ ʩʘץʪʘʣסʘʥ ʢʝʟʜʝðʤʳʩʘʣʳ, ʛʠʧʝʨʢʠʥʝʪʠʢʘʣʳץ ʘʡʥʘʣʳʤʳ 147 

ʧʘʮʠʝʥʪʪʝʨʜʝðʥʝʤʝʩʝ ʜʳʙʳʩʪʘʨ ᴅʣʩʽʟ ʙʦʣסʘʥ ʢʝʟʜʝð ʤʳʩʘʣʳ, ʩʝʤʽʟʜʽʢʢʝ ʰʘʣʜʳץץʘʥ 

ʥʘʫץʘʩʪʘʨʜʘ. ɹʽʨʥʝʰʝ ײץʨʳʣסʳ ʙʽʨ ʫʘץʳʪʪʘ ʘʫʩʢʫʣʴʪʘʮʠʷ ʤʝʥ ʦʩʮʠʣʣʦʛʨʘʬʪʳש ʢᴇʤʝʛʽʤʝʥ 

 ʤʢʽʥʜʽʢװʘ ʤסʜʘʡʣʘʨʜʘ ʝʢʽ ᴅʜʽʩʪʽ ʩʘʣʳʩʪʳʨʫסʩʘʩ ʞʘץײ ʳʩʳʤʜʳ ᴇʣʰʝʡʜʽ. ʆʣʘʨץ

ʙʝʨʝʜʽ.ɸʫʩʢʫʣʴʪʘʮʠʷʥʳש ʩʪʘʥʜʘʨʪʪʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʦʩʮʠʣʣʦʛʨʘʬʠʷʣʳץ ᴇʣʰʝʤʜʝʨʤʝʥ 

ʪʦʣʳץʪʳʨʫסʘ ʙʦʣʘʜʳ, ʤײʥʜʘ ʘʫʩʢʫʣʴʪʘʮʠʷ ʩᴅʪʪʽ ʘʷץʪʘʣʤʘʡʜʳ ʥʝʤʝʩʝ ʢʝʨʽʩʽʥʰʝ. 

ɹʘץʳʣʘʫ ײץʨʘʣʜʘʨʳʥ ᴇʥʜʽʨʫʰʽʣʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ, ʝʛʝʨ ʙᴅʨʽ ʙʦʣʤʘʩʘ, ᴇʟʜʝʨʽʥʽץ שʘʥ ץʳʩʳʤʳʥ 

ᴇʣʰʝʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʘʰʫʜʘʥ ʙʘʩ ʪʘʨʪʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ᴇʥʜʽʨʫʰʽʣʝʨ ʘʣʜʳʥ-ʘʣʘ ʝʩʢʝʨʪʫʩʽʟ 

 ץʘʥʜʘ, ʪᴅʞʽʨʠʙʝʜʝ ʵʤʧʠʨʠʢʘʣʳץʳʣʘʨ ʤʝʥ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ᴇʟʛʝʨʪʫʛʝ ʙʝʡʽʤ.ɸʪʘʧ ʘʡʪסʨʳʣײץ

ʰʳסʘʨʳʣסʘʥ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ץʦʣʜʘʥʘʪʳʥ ʦʩʮʠʣʣʦʛʨʘʬʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨ װʰʽʥ ʙײʣ ʪᴅʞʽʨʠʙʝ 

 .ʘ ʞʘʪʫʳ ʪʠʽʩ [3]סʘ ʚʘʣʠʜʘʮʠʷשʳʣʘʨ ʞʘסʨʳʣײץ ʘʥסʘʪʘʨ, ʤʦʜʠʬʠʢʘʮʠʷʣʘʥץ ʦʣʘʡʩʳʟ.ʉʦʥʳʤʝʥץ

 ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨʽʥ ʟʝʨʪʪʝʛʝʥ ʢʝʟʜʝ ʠʥʚʘʟʠʚʪʽ ʝʤʝʩ ᴅʜʽʩʽ ʪʠʽʤʜʽ שʳʩʳʤʳʥ ᴇʣʰʝʫʜʽץ ʘʥפ

ʙʦʣʳʧ ʩʘʥʘʣʜʳ. ʉʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʪװʨʜʝ ʪʘשʜʘʣסʘʥ ʥʘʫץʘʩʪʘʨʜʳץ שʘʥ ץʳʩʳʤʳʥ ᴅʨʪװʨʣʽ ᴅʜʽʩʧʝʥ 

ᴇʣʰʝʧ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʣʫ ʙʘʨʳʩʳʥʜʘ,ʦʩʳ ᴅʜʽʩ ʪʠʽʤʜʽ ᴅʨʽ ץʦʣʞʝʪʽʤʜʽ ʝʢʝʥʽ ʙʝʣʛʽʣʽ ʙʦʣʜʳ.ʉʝʙʝʙʽ, 

ʟʝʨʪʪʝʫ ʞװʨʛʽʟʫ ʙʘʨʳʩʳʥʜʘ ץʘʥ ץʳʩʳʤʳʥ ᴇʣʰʝʫʜʽש ʠʥʚʘʟʠʚʪʽ ʝʤʝʩ ᴅʜʽʩʽ ʥʘץʪʳ ᴅʨʽ ץʘʪʝʣʽʛʽ ʘʟ 

ʙʦʣʜʳ.  פʘʥ ץʳʩʳʤʳʥ ʠʥʚʘʟʠʚʪʽ ʝʤʝʩ ʘʤʙʫʣʘʪʦʨʠʷʣʳץ ʙʘץʳʣʘʫ ᴅʜʽʩʽ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ʢʣʠʥʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʝ ʞᴅʥʝ ʢʣʠʥʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʜʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ ᴇʟʽʥ 

ʜᴅʣʝʣʜʝʜʽ. פʘʥ ץʳʩʳʤʳʥ ᴇʟʜʽʛʽʥʝʥ ᴇʣʰʝʫ ʞʘץʳʥ ʘʨʘʜʘ ʘץ ʭʘʣʘʪʪʳש ʛʠʧʝʨʪʦʥʠʷʩʳʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳװ שʥʝʤʜʽ ʙʘʣʘʤʘʩʳ ʙʦʣʫʳ ʤװʤʢʽʥ, ʙʽʨʘײ ץʡץʳ ʢʝʟʽʥʜʝ ץʘʥ ץʳʩʳʤʳ ʪʫʨʘʣʳ 

ʘץʧʘʨʘʪ ʙʝʨʝ ʘʣʤʘʡʜʳ. ɹײʣ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ᴅʜʽʩʪʝʨ ʘץ ʭʘʣʘʪʪʳש ᴅʩʝʨʽʥʝʥ ʩʫʙʲʝʢʪʽʣʝʨʜʽש 

 ʛʠʧʝʨʪʝʥʟʠʷʩʳ ʙʘʨ ץʪʘ ʘʨʪʝʨʠʷʣʳץʳ ʝʢʽ ʦʥ ʞʳʣʜʳסשʘʪʝ ʞʽʢʪʝʣʫʽʥ ʘʟʘʡʪʘʜʳ ʞᴅʥʝ ʩʦץ

ʥʘʫץʘʩʪʘʨʜʳ ʝʤʜʝʫʜʝ,ᴅʩʽʨʝʩʝ ɽʫʨʦʧʘʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʜʳ. ʂᴅʩʽʙʠ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ 

ʤʝʜʠʮʠʥʘʜʘסʳ ץʘʥ ץʳʩʳʤʳʥ ᴇʣʰʝʫ ʢʣʠʥʠʢʘʣʳץ ʤʝʜʠʮʠʥʘʜʘסʳʜʘʡ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ ײʩʪʘʥʫʳ 

ʤװʤʢʽʥ. 
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ʊɽʆʈɽʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ 

ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ 

 

ʈ.ɹ. ʀʩʤʘʠʣʦʚʘ, ʢ.ʧ.ʥ., ʠ.ʦ. ʘʩʩʦʮʠʨ. ʧʨʦʬʝʩʩʦʨʘ 

ʌ.ɹ. ɸʩʠʣʙʘʝʚʘ, ʢ.ʧ.ʥ., ʠ.ʦ. ʘʩʩʦʮʠʨ. ʧʨʦʬʝʩʩʦʨʘ 

ɸ.ʅ. ʉʝʡʜʫʘʣʠʝʚʘ, ʤ.ʧ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʂʘʟʥʘʮʞʝʥʧʫ, ʛ.ɸʣʤʘʪʳ 

 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʘʜʘ ʢʽʰʽ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʘץʧʘʨʘʪʪʳײץ ץʟʽʨʝʪʪʽʣʽʛʽʥ 

-ʳסʩʘʫʘʪʪʳʣʳ ץʧʘʨʘʪʪʳץʜʝʛʽ ʘשʳ ʢʝʟʝץʙʘʩʪʘʧ שʫʰʳʣʘʨʜʳץʘʣʳʧʪʘʩʪʳʨʫ ʪʫʨʘʣʳ ʘʡʪʳʣʘʜʳ. ʆץ

ʙײʣ ʦʣʘʨʜʳש ʙʽʣʽʤ ʜʝשʛʝʡʽʥʽש, ʜʘסʜʳʣʘʨʳʥʳש ʞᴅʥʝ ʤʽʥʝʟ-ײץʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ʞʠʳʥʪʳסʳ. 

ɸʚʪʦʨʣʘʨʜʳש ʘʡʪʫʳʥʰʘ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש ʘץʧʘʨʘʪʪʳײץ ץʟʳʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʫ-

ʟʘʤʘʥʘʫʠ ץʦסʘʤʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʬʫʥʢʮʠʦʥʘʣʜʳ ʩʘʫʘʪʪʳ ʞᴅʥʝ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ, 

 ץʘʨʤʘʰʳʣʳסʘʙʽʣʝʪʪʽ ʰʳץ ʘסʘʣʘʫסʽʩʪʽʢʪʝ ᴇʟʽʥ-ᴇʟʽ ʙʘשʢʝ ץʘʥ ʎʠʬʨʣʳץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʨץ

ʪײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʽ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʛʦʚʦʨʠʪʩʷ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʭ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʢʘʯʝʩʪʚ. ʇʦ 

ʩʣʦʚʘʤ ʘʚʪʦʨʦʚ, ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ-ʦʩʥʦʚʘ 

ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʚʦʨʯʝʩʢʫʶ ʣʠʯʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʛʨʘʤʦʪʥʫʶ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʩʧʦʩʦʙʥʫʶ ʩʘʤʦʦʮʝʥʢʫ ʚ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. 

 

ʇʘʨʘʜʠʛʤʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʘʜʝʥʠʠ ʢʘʞʜʳʤ ʫʯʘʱʠʤʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʢʘʢ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ. 

ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʧʦʥʷʪʠʷʤʠ-ʢʘʪʝʛʦʨʷʤʠ ñʢʦʤʧʝʪʝʥʪʥʦʩʪʴò ʠ 

ñʢʦʤʧʝʪʝʥʮʠʷò ʩʪʘʣʠ ʦʧʝʨʠʨʦʚʘʪʴ ʣʠʰʴ ʚ ʢʦʥʮʝ ʛʦʜʦʚ XX ʚʝʢʘ. ʀʤʝʥʥʦ ʵʪʠʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʪʦʪ ʨʘʟʥʦʙʦʡ ʚ ʪʦʣʢʦʚʘʥʠʠ ʜʝʬʠʥʠʮʠʡ, ʢʦʪʦʨʳʡ ʚʪʨʝʯʘʝʪʩʷ ʚ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʠ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ɼʞ.ʈʘʚʝʥ ʧʦʜ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪ ʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʥʝʢʦʪʦʨʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʦʪʥʦʩʷʪʩʷ ʩʢʦʨʝʝ ʢ ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʝ, ʘ ʜʨʫʛʠʝ ï ʢ ʵʤʦʮʠʦʥʘʣʴʥʦʡ, ʵʪʠ 

ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʟʘʤʝʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ.[1]. 

ʉʦʛʣʘʩʥʦ ʤʥʝʥʠʶ ɹʘʡʜʝʥʢʦ ɺ.ʀ., ʢʦʤʧʦʪʝʥʪʥʦʩʪʴ ï ʵʪʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ, ʨʝʟʫʣʴʪʘʪ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ  ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ  

ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ (ʢʦʤʧʝʪʝʥʮʠʷʭ) [2]. 

ɿʠʤʥʷʷ ʀ.ɸ. ʩʯʠʪʘʝʪ , ʯʪʦ ʢʦʤʧʦʪʝʥʪʥʦʩʪʴ ï ʵʪʦ ʩʣʦʞʥʦʝ ʣʠʯʥʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʚʢʣʶʯʘʶʱʝʝ ʠ ʠʥʪʝʣʝʢʪʫʘʣʴʥʳʝ, ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʠ ʥʨʘʚʩʪʚʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʝʝ; 

-ʦʩʥʦʚʳʚʘʶʱʘʷʩʷ ʥʘ ʟʥʘʥʠʷʭ ʠʥʪʝʣʝʢʪʫʘʣʴʥʦ ʠ ʣʠʯʥʦʩʪʥʦ ʦʙʫʩʣʦʚʣʝʥʥʘʷ  ʩʦʮʠʘʣʴʥʦ ï 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ [3]. 

ɺ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʢʦʤʧʦʪʝʥʪʥʦʩʪʝʡ  ʦʙʫʯʘʶʱʠʭʩʷ: ʣʠʯʥʦʩʪʥʘʷ; ʢʦʛʥʠʪʠʚʥʘʷ; ʩʦʮʠʘʣʴʥʘʷ; ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ; 

ʢʨʝʘʪʠʚʥʘʷ; ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ [4]. 

ɺ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ çʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷè ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ 

çʀʥʬʦʨʤʘʮʠʦʥʥʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʮʠʷè. 



95 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʧʦʣʦʛʘʝʪ ʫʤʝʥʠʝ ʦʨʝʥʪʠʨʦʚʘʪʴʩʷ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʩʢʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʧʨʦʠʟʚʦʜʠʪʴ ʦʪʙʦʨ, ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ, ʩʦʭʨʘʥʷʪʴ, 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʥʦʩ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʨʝʘʣʴʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [5]. 

ʇʦʥʷʪʠʝ ʞʝ ç ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴè ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʠ ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʥʝʦʜʥʦʟʥʘʯʥʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʧʝʜʘʛʦʛʠʢʠ (ʆ.ʄ.ʊʦʣʩʪʳʭ, ɸ.ʃ.ʉʝʤʸʥʦʚ, 

ɺ.ʃ.ɸʢʫʣʝʥʢʦ, ʄ.ɻ.ɼʟʫʛʦʝʚʘ,  ʅ.ʖ.ʊʘʠʨʦʚʘ,ʆ.ɹ.ɿʘʡʮʝʚ). 

ʉʦʛʣʘʩʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʫʯʸʥʳʭ ʧʦʥʷʪʠʝ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴè ʪʨʘʢʪʫʝʪʩʷ 

ʢʘʢ: 

- ʩʣʦʞʥʦʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ï ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʠʪʝʛʨʘʮʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʥʘʙʦʨʘ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ (ʆ.ɹ.ɿʘʡʮʝʚʘ); 

- ʥʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ ʫʤʝʥʠʷ ʘʢʪʠʚʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʢʦʤ, ʧʨʠʥʷʪʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ɸ.ʃ.ʉʝʤʸʥʦʚ) [6]. 

ʉʦʛʣʘʩʥʦ ʚʳʜʝʣʝʥʥʳʤ ʘʩʧʝʢʪʘʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʚ ʟʘʚʝʨʰʝʥʠʠ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʘʱʠʡʩʷ ʜʦʣʞʥʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʣʘʜʝʥʠʝ ʫʢʘʟʘʥʥʳʤ ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʙʦʨʦʤ 

ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʚʝʜʝʥʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ.  

 

ʊʘʙʣʠʮʘ ï 1. ʋʨʦʚʥʠ ʦʚʣʘʜʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʷʤʠ 

ɸʩʧʝʢʪ I  ʫʨʦʚʝʥʴ II ʫʨʦʚʝʥʴ III ʫʨʦʚʝʥʴ 

ʇʣʘʥʠʨʦʚʘʥ

ʠʝ 

ʠʥʬʦʨʤʘʮʠʦ

ʥʥʦʛʦ 

ʧʦʠʩʢʘ 

-ʜʝʣʠʪ ʠʥʬʦʨʤʘʮʠʶ 

ʥʘ ʠʟʚʝʩʪʥʫʶ ʠ 

ʥʝʠʟʚʝʩʪʥʫʶ 

-ʫʢʘʟʳʚʘʝʪ, ʢʘʢʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ 

ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʩʧʠʩʢʘ ʦʙʣʘʜʘʝʪ, ʘ  

ʢʘʢʦʡ ʥʝʪ 

-ʚʳʜʝʣʷʝʪ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʪʫ, 

ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ 

ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

- ʥʘʟʳʚʘʝʪ, ʢʘʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ (ʦ ʯʝʤ) 

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

- ʧʣʘʥʠʨʫʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʧʦʠʩʢ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚ ʭʦʜʝ 

ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʢʦʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ) 

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ 

ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦ 

ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ 

ʟʘʚʝʨʰʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʠʩʢʘ (ʦʮʝʥʠʚʘʝʪ 

ʧʦʣʫʯʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ). 

ʀʟʚʣʝʯʝʥʠʝ 

ʧʝʨʚʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

 - ʫʢʘʟʳʚʘʝʪ, ʚ ʢʘʢʠʭ 

ʪʠʧʘʭ  ʠʩʪʦʯʥʠʢʘʭ 

ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ 

ʟʘʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

- ʜʘʝʪ ʭʘʨʘʢ-ʪʝʨʠʩʪʠʢʫ 

ʠʩʪʦʯʥʠʢʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʠʩʢʘ 

- ʫʢʘʟʳʚʘʝʪ ʪʝ ʚʦʧʨʦʩʳ, 

ʦʪʚʝʪʳ ʥʘ ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚ-

ʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʟ 

ʨʘʟʥʳʭ ʧʦ ʪʠʧʫ 

ʠʩʪʦʯʥʠʢʦʚ 

- ʦʙʦʩʥʦʚʳʚʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʯ-

ʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ, 

ʠʩʭʦʜʷ ʠʟ ʮʝʣʠ 



96 

 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

- ʧʨʦʚʦʜʠʪ 

ʥʘʙʣʶʜʝʥʠʝ 

\ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʧʣʘʥʫ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʟʘʜʘʯʝʡ  

- ʧʦʣʫʯʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦʪ 

ʯʝʣʦʚʝʢʘ, ʟʘʜʘʚʘʷ 

ʚʦʧʨʦʩʳ  

- ʠʟʚʣʝʢʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ, 

ʩʦʜʝʨʞʘʶʱʠʭ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ 

ʦʙʨʘʟʳ 

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʦʚʦʜʠʪ ʥʘʙʣʶʜʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʧʣʘʥʠʨʫʷ 

ʝʛʦ ʮʝʣʴ ʠ ʭʦʜ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʠʩʢʘ 

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʣʘʥʠʨʫʝʪ ʠ ʨʝʘʣʠʟʫʝʪ 

ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʦʩʘ (ʚ 

ʪ.ʯ. ʵʢʩʧʝʨʪʥʦʛʦ 

ʠʥʪʝʨʚʴʶ) 

- ʧʨʦʚʦʜʠʪ ʤʦʥʠʪʦʨʠʥʛ 

ʉʄʀ ʧʦ ʧʣʘʥʫ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ 

-ʠʟʚʣʝʢʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʠʟ 

ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʦʙʨʘʟ 

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʦʚʦʜʠʪ ʤʦʥʠʪʦʨʠʥʛ 

ʉʄʀ, ʧʣʘʥʠʨʫʷ ʝʛʦ 

ʮʝʣʴ ʠ ʭʦʜ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʦʠʩʢʘ 

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʣʘʥʠʨʫʝʪ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʠʟʚʣʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʠʩʪʦʯʥʠʢʘ 

ʩʦʜʝʨʞʘʱʝʛʦ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʪʝʢʩʪ 

ʀʟʚʣʝʯʝʥʠʝ 

ʚʪʦʨʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

- ʠʟʚʣʝʢʘʝʪ ʠ 

ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʜʚʫʤ ʠ ʙʦʣʝʝ 

ʟʘʜʘʥʥʳʤ 

ʦʩʥʦʚʘʥʠʷʤ 

(ʠʩʪʦʯʥʠʢ: 1-2 

ʧʨʦʩʪʳʭʧʦ ʩʦʩʪʘʚʫ 

ʠʩʪʦʯʥʠʢʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ 

ʠʟʙʳʪʦʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ) 

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʬʦʨʤʫʣʠʨʫʝʪ 

ʦʩʥʦʚʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ 

ʭʘʨʘʢʪʝʨʘ ʧʦʣʫʯʝʥʥʦʛʦ 

ʟʘʜʘʥʠʷ, ʨʘʥʞʠʨʫʝʪ ʠʭ 

ʠ ʠʟʚʣʝʢʘʝʪ ʠʩʢʦʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ 

- ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʦʙʥʘʨʫʞʝʥʥʳʝ 

ʧʨʦʪʠʚʦʨʝʯʠʷ 

(ʠʩʪʦʯʥʠʢ: ʜʚʘ ʠ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʧʨʷʤʫʶ ʠ 

ʢʦʩʚʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʜʚʫʤ ʠ 

ʙʦʣʝʝ  

ʪʝʤʘʤ, ʚ ʢʦʪʦʨʳʭ ʦʜʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʜʦʧʦʣʥʷʝʪ 

ʜʨʫʛʫʶ ʠʣʠ ʩʦʜʝʨʞʠʪʩʷ 

ʧʨʦʪʠʚʦʨʝʯʠʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ) 

-ʠʟʚʣʝʢʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ 

ʦʩʥʦʚʘʥʠʷʤ ʠʩʭʦʜʷ ʠʟ 

ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʮʝʣʝʡ 

ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ 

(ʠʩʪʦʯʥʠʢ: ʜʚʘ ʠ ʙʦʣʝʝ 

ʩʣʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʧʨʷʤʫʶ ʠ 

ʢʦʩʚʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦʜʚʫʤ ʠ 

ʙʦʣʝʝ ʪʝʤʘʤ, ʧʨʠ ʵʪʦʤ 

ʦʜʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪ ʘ 

ʜʨʫʛʦʡ ʥʝ ʧʝʨʝʩʝʢʘʝʪʩʷ 

ʩ ʜʨʫʛʦʡ) 

ʇʝʨʚʠʯʥʘʷ 

ʦʙʨʦʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ 

-ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ 

ʠʟʚʣʝʯʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʨʘʤʢʘʭ ʧʨʦʩʪʦʡ (ʧʦ 1 

ʧʨʠʟʥʘʢʫ) ʟʘʜʘʥʥʦʡ 

-ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ 

ʠʟʚʣʝʯʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʤʢʘʭ 

ʩʣʦʞʥʦʡ (ʧʦ 2 ʠ ʙʦʣʝʝ 

ʧʨʠʟʥʘʢʘʤ) ʟʘʜʘʥʥʦʡ 

- ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ 

ʠʟʚʣʝʯʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʤʢʘʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʠʟʙʨʘʥʥʦʡ ʩʣʦʞʥʦʡ 
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ʩʪʨʫʢʪʫʨʳ 

- ʧʝʨʝʚʦʜʠʪ ʧʨʦʩʪʫʶ 

(ʦʜʥʦʩʦʩʪʘʚʥʫʶ) 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ 

ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʣʠ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ 

(ʩʠʤʚʦʣʴʥʦʛʦ) 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ 

ʪʝʢʩʪʦʚʦʝ ʠ ʥʘʦʙʦʨʦʪ 

- ʪʦʯʥʦ ʠʟʣʘʛʘʝʪ 

ʧʦʣʫʯʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ 

ʩʪʨʫʢʪʫʨʳ 

-ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʜʘʝʪ 

ʧʨʦʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʜʣʷ 

ʧʝʨʚʠʯʥʦʡ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʜʥʦʡ 

ʪʝʤʝ 

- ʧʝʨʝʚʦʜʠʪ ʩʣʦʞʥʫʶ 

ʧʦ ʩʦʩʪʘʚʫ 

(ʤʥʦʛʦʘʩʧʝʢʪʥʫʶ) 

ʠʥʬʦʨʤʘʮʠʶ ʠʟ 

ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʣʠ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ 

(ʩʠʤʚʦʣʴʥʦʛʦ) 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ 

ʪʝʢʩʪʦʚʦʝ ʠ ʥʘʦʙʦʨʦʪ 

- ʨʝʘʣʠʟʫʝʪ 

ʧʦʣʫʯʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʝʰʘʝʤʦʡ 

ʟʘʜʘʯʠ 

ʩʪʨʫʢʪʫʨʳ 

-ʦʙʦʩʥʦʚʳʚʘʝʪ 

ʩʪʨʫʢʪʫʨʫ ʜʣʷ 

ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʮʝʣʴʶ, 

ʜʣʷ ʢʦʪʦʨʦʡ 

ʠʩʧʦʴʟʫʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ 

ʆʙʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ 

- ʫʢʘʟʳʘʝʪ ʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ 

ʩʚʦʝ ʥʝʧʦʥʠʤʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ. 

- ʥʘʭʦʜʠʪ ʚʳʚʦʜ ʠ 

ʘʨʛʫʤʝʥʪʳ ʚ 

ʧʨʝʜʣʦʞʝʥʥʦʤ 

ʠʩʪʦʯʥʠʢʝ 

ʠʥʬʦʨʤʘʮʠʠ 

- ʨʝʘʣʠʟʫʝʪ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ 

ʧʨʦʚʝʨʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

-ʜʝʣʘʝʪ ʚʳʚʦʜ ʠʣʠ 

ʩʦʛʣʘʰʘʝʪʩʷ ʩ ʚʳʚʦʜʦʤ 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʧʨʠʚʦʜʠʪ ʥʝʩʢʦʣʴʢʦ 

ʘʨʛʫʤʝʥʪʦʚ ʠʣʠ ʜʘʥʥʳʭ 

ʜʣʷ ʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

- ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʠʥʬʦʨʤʘʮʠʶ, 

ʥʫʞʜʘʶʱʫʶʩʷ ʚ 

ʧʨʦʚʝʨʢʝ, ʠ ʧʨʠʤʝʥʷʝʪ 

ʩʧʦʩʦʙ ʧʨʦʚʝʨʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

-ʜʝʣʘʝʪ ʚʳʚʦʜ ʥʘ 

ʦʩʥʦʚʝ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʨʘʟʥʳʭ ʪʦʯʝʢ 

ʟʨʝʥʠʷ ʠʣʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʚʦʜ 

ʩʦʙʩʪʚʝʥʥʦʡ 

ʘʨʛʫʤʝʥʪʘʮʠʝʡ ʠʣʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʦʣʫʯʝʥʥʳʤʠ 

ʀʩʧʦʣʴʟʦʚʘ

ʥʠʝ 

ʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ 

ʧʨʠ 

ʦʙʨʦʙʦʪʢʝ 

ʠʥʬʦʨʤʘʮʠʠ 

- ʚʦʩʧʨʦʠʟʚʦʜʠʪ 

ʦʙʲʷʩʥʝʥʠʝ, ʦʮʝʥʢʫ, 

ʘʨʛʫʤʝʥʪʘʮʠʶ 

- ʜʝʪʘʣʠʟʠʨʫʝʪ ʠʣʠ 

ʦʙʦʙʱʘʝʪ 

ʧʨʝʜʣʦʞʝʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʜʘʥʠʝʤ 

- ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʧʦ 

-ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʝʜʣʘʛʘʝʪ ʦʩʥʦʚʘʥʠʷ 

ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʝʡ 

ʠ ʢʣʘʩʩʠʬʬʠʮʠʨʫʝʪ 

- ʧʦʜʚʦʜʠʪ ʧʦʥʷʪʠʝ ʧʦʜ 

ʙʦʣʝʝ ʦʙʱʫʶ 

ʢʘʪʝʛʦʨʠʶ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʘʝʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ 

-ʧʨʠʚʦʜʠʪ ʦʙʲʷʩʥʝʥʠʝ 

ʠʣʠ ʦʮʝʥʢʫ ʩʠʪʫʘʮʠʠ 

ʷʚʣʝʥʠʷ ʠʣʠ ʧʨʦʮʝʩʩʘ ʩ 

ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

-ʧʨʦʚʦʜʠʪ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʚ ʩʦʦʪʚʝʪʩʚʠʠ ʩ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʢʨʠʪʝʨʠʠ 
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ʟʘʜʘʥʥʳʤ 

ʦʩʥʦʚʘʥʠʷʤ 

- ʚʳʜʝʣʷʝʪ ʧʨʠʟʥʘʢʠ 

ʧʦʥʷʪʠʷ, ʦʙʲʝʢʪʘ, 

ʷʚʣʝʥʠʷ, ʜʝʣʠʪ ʠʭ ʥʘ 

ʛʣʘʚʥʳʝ ʠ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ 

- ʥʘʭʦʜʠʪ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

- ʚʳʜʝʣʷʝʪ ʧʨʠʟʥʘʢʠ ʧʦ 

ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ 

(ʦʩʥʦʚʘʥʠʷʤ) 

- ʧʨʦʚʝʨʷʝʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ 

(ʛʠʧʦʪʝʟʫ) 

 

ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʜʝʣʘʝʪ 

ʚʳʚʦʜ 

-ʦʪʙʠʨʘʝʪ ʘʣʛʦʨʠʪʤ ʠʟ 

ʯʠʩʣʘ ʠʟʚʝʩʪʥʳʭ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ 

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ, ʥʘʯʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ 

ʚʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʫʯʘʱʝʛʦʩʷ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ ʥʘʭʦʜʠʪʴ, ʦʮʝʥʠʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʡ. ʇʦʵʪʦʤʫ ʩʫʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʯʝʚʠʜʥʘ, ʪ.ʢ. 

ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʥʫʶ, ʢʦʤʧʝʪʝʥʪʥʫʶ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ ʠ ʪʚʦʨʯʝʩʢʫʶ 

ʣʠʯʥʦʩʪʴ, ʩʧʦʩʦʙʥʫʶ ʞʠʪʴ ʚ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʤʠʨʝ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥʽש 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ, ʧʘʡʜʘ 

ʙʦʣʫ ʪʘʨʠʭʳ ʪײʞʳʨʳʤʜʘʣסʘʥ. ʀʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʘ ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥ ץʦʣʜʘʥʫ ʤᴅʩʝʣʝʣʝʨʽ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝ ʠʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ, ʠʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ 

ʦʙʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʝ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʠʥʬʦʨʤʘʪʠʢʘ; ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ; ʘץʳʣʜʳ ʩʳʥʳʧ; ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘסʳ. 
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ʀʥʜʫʩʪʨʠʷʥʳש ʝש ʤʘשʳʟʜʳ ᴇʪʧʝʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ï ʙײʣ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʞᴅʥʝ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ, ʘʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʚʠʨʪʫʘʣʜʳ ʢʝשʝʡʪʽʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, װʣʢʝʥ ʜʝʨʝʢʪʝʨ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ, ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ [1]. ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ï ʙײʣ ʞʳʣ ʩʘʡʳʥ ʘʜʘʤ 

  .ʘʥ ʪʝʭʥʦʣʦʛʠʷץʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ʪʘʥʳʤʘʣ ʙʦʣʳʧ ʢʝʣʝ ʞʘʪװᴅʨʣ שʳʟʤʝʪʽʥʽץ

ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ (ʘסʳʣʰ. Internet of Things, IoT) ï ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʙʘʡʣʘʥʳʩ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

ʤʝʥ ʀʥʪʝʨʥʝʪʪʽש ʢᴇʤʝʛʽʤʝʥ ʙʽʨ ï ʙʨʽʤʝʥ ʞᴅʥʝ ʩʳʨʪץʳ ʦʨʪʘʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ʩʘʥʜʳץ 

ʩʝʥʩʦʨʣʘʨ ʤʝʥ ײץʨʳʣסʳʣʘʨʜʳש (ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ) ʙʽʨʣʝʩʪʽʛʽ. çɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽè ʪʝʨʤʠʥʽʥʽש ᴇʟʽ 

1999 ʞʳʣʳ ʧʘʡʜʘ ʙʦʣʜʳ, ʦʥʳ ᴅʡʛʽʣʽ ʬʫʪʫʨʦʣʦʛ ʂʝʚʠʥ ʕʰʪʦʥ ײʩʳʥʜʳ, ʦʣ ʞʘשʘ ʜᴅʫʽʨʜʽש 

ʙʘʩʪʘʣʫʳʥ ʙʦʣʞʘʜʳ, ʦʥʜʘ ʪײʨʤʳʩʪʳץ ʪʝʭʥʠʢʘ ʝʥʞʘʨ ʙʦʣʤʘʡʜʳ ʞᴅʥʝ ʀʥʪʝʨʥʝʪʢʝ ץʦʩʳʣסʘʥ 

ʞʦסʘʨʳ ʘץʳʣʜʳ ʛʘʜʞʝʪʪʝʨʛʝ ʘʡʥʘʣʘʜʳ. ʆʣ ʨʘʜʠʦʞʝʣʽʣʽʢ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʬʠʟʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש 

ʙʽʨ-ʙʽʨʽʤʝʥ, ʩʦʥʜʘʡ ï ʘץ ʩʳʨʪץʳ ʦʨʪʘʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʜʝʧ ײʩʳʥסʘʥ. 

ʆʩʳ ʪײʞʳʨʳʤʜʘʤʘסʘ ʩᴅʡʢʝʩ ʪײʨʤʳʩʪʳץ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʟʘʪʪʘʨ ʜʝʨʝʢʪʝʨʜʽ ʘʣʫסʘ ʞʘʙʜʳץʪʘʣʘʜʳ. 

ʄײʥʜʘʡ ײץʨʳʣסʳʣʘʨʜʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʘʚʪʦʤʘʪʪʳ ʨʝʞʠʤʜʝ ʞᴅʥʝ ʘסʳʤʜʘסʳ ʞʘסʜʘʡʣʘʨסʘ 

ʙʘʡʣʘʥʳʩʪʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ ʜʝʧ ʢᴇʨʩʝʪʢʝʥ. ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ï ʙײʣ ʘʜʘʤʜʘʨ ʤʝʥ 

 ʳʟסʪʳ שʪʳ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʥʽץʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩ ʞʘʩʘʣʘʪʳʥ ʥʘ שʳʣʘʨʜʳסʨʳʣײץ

ʠʥʪʝʛʨʘʮʠʷʩʳ. ʈʦʥ ɺʘʥ ʂʨʘʥʝʥʥʙʫʨʛʪʽש ʧʽʢʽʨʽʥʰʝ, ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ סײʳʤʳ ï ʙײʣ ʘʥʘʣʦʛʪʳץ 

ʞᴅʥʝ ʩʘʥʜʳץ ᴅʣʝʤʜʝʨʜʽש ʦʙʲʝʢʪʽʣʝʨʽ ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʢʝשʽʩʪʽʢ סײʳʤʳ. ɹײʣ ʘʜʘʤʥʳש ʦʙʲʝʢʪʽʣʝʨʤʝʥ 

ʙʘʡʣʘʥʳʩʳʥ, ʩʦʥʜʘʡ ï ʘץ ʦʙʲʝʢʪʽʣʝʨʜʽץ שʘʩʠʝʪʪʝʨʽ ʤʝʥ ʤᴅʥʽʥ ץʘʡʪʘ ʘʥʳץʪʘʡʜʳ.  ɿʘʪʪʘʨ 

ʠʥʪʝʨʥʝʪʽ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘסʳ ʤװʥʜʘʡ ʥʳʩʘʥʜʘʨ çʟʘʪè ʪʝʨʤʠʥʽʤʝʥ ʙʝʣʛʽʣʝʥʝʜʽ, ʷסʥʠ ʙײʣ 

ʢʝשʽʩʪʽʢʪʝ ʥʝʤʝʩʝ ʫʘץʳʪʪʘ ץʦʟסʘʣʘʪʳʥ ʞᴅʥʝ ʙʽʨʝʛʝʡ ʘʥʳץʪʘʣʫʳ ʤװʤʢʽʥ ʢʝʟ ʢʝʣʛʝʥ ʥʘץʪʳ ʥʝʤʝʩʝ 

ʚʠʨʪʫʘʣʜʳ ʦʙʲʝʢʪ. ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ʪײʪʳʥʫʰʳʣʳץ ʞᴅʥʝ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʩʝʛʤʝʥʪʪʝʨʛʝ ʙᴇʣʽʥʝʜʽ. 

ɹײʣ ʩʝʛʤʝʥʪʪʝʨʜʽ ʽʩʢʝ ʘʩʳʨʫʜʳש ʤʳʩʘʣʜʘʨʳ: 

- ʪײʪʳʥʫʰʳ װʰʽʥ: ʢʠʽʣʝʪʽʥ ײץʨʳʣסʳʣʘʨ, ʘץʳʣʜʳ װʡ, ʘץʳʣʜʳ ʢʠʽʤ, ʞʘʥʫʘʨʣʘʨסʘ ʘʨʥʘʣסʘʥ 
ʘץʳʣʜʳ ײץʨʳʣסʳʣʘʨ; 

- ʙʠʟʥʝʩʪʝ: ʘץʳʣʜʳ ʢᴇʣʽʢ ʞᴅʥʝ ʜʨʦʥʜʘʨ, ʘץʳʣʜʳ ץʘʣʘ, ʘץʳʣʜʳ ʦʨʳʥʜʘʨ, ʘץʳʣʜʳ ʟʘʫʳʪʪʘʨ. 

ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥʽש ʘʣסʘʰץʳ ʘʥʳץʪʘʤʘʣʘʨʳʥʳש ʙʽʨʽ ʅʠʣ ɻʝʨʰʝʥʬʝʣʴʜ, ʈʘʬʬʠ ʂʨʠʢʦʨʠʘʥ 

ʞᴅʥʝ ɼʵʥʥʠ ʂʦʵʥ IoT ʪײʞʳʨʳʤʜʘʤʘʩʳ ʤʝʥ ʦʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʫʨʘʣʳ [2] ʝשʙʝʛʽʥʜʝ ʙʝʨʽʣʛʝʥ. 

 ʪʳ ᴇʩʫʜʝ. Ciscoץʨʘײʩʘʥʳ ʪ שʳʣʘʨʜʳסʨʳʣײץ ʘʥסʦʩʳʣץ ʠʥʪʝʨʥʝʪʢʝ ,שʳʪʪʘ ʩʝʥʩʦʨʣʘʨʜʳץʘʟʽʨʛʽ ʫʘפ

ʢʦʤʧʘʥʠʷʩʳ ʞʠʥʘסʘʥ ʞᴅʥʝ ɼʵʡʚ ʕʚʘʥʩ ʞʘʨʠʷʣʘסʘʥ ʜʝʨʝʢʪʝʨ [3] ʤײʥʜʘʡ ײץʨʳʣסʳʣʘʨʜʳש ʩʘʥʳ 

ʰʘʤʘʤʝʥ 2005 ʞʳʣʳ ɾʝʨ ʪײʨסʳʥʜʘʨʳʥʳש ʩʘʥʳʥʘʥ ʘʩʳʧ ʪװʩʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. פʘʟʽʨ ʟʘʪʪʘʨ 

ʠʥʪʝʨʥʝʪʽ 50 ʤʠʣʣʠʘʨʜץʘ ʞʫʳץ, ʘʣ 2025 ʞʳʣסʘ ץʘʨʘʡ ʂ.ʐʚʘʙʪʳש ʙʦʣʞʘʤʳʥʰʘ [4], ʠʥʪʝʨʥʝʪʢʝ 

 ʜʘʤʫ ʜʠʥʘʤʠʢʘʩʳʥ שʪʽʣʫʜʝ. 1-ʩʫʨʝʪʪʝ ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥʽװʳ ʢסʨʳʣײץ ʘʥ ʪʨʠʣʣʠʦʥסʦʩʳʣץ

ʢᴇʨʩʝʪʝʜʽ. 

 
ʉʫʨʝʪ - 1. ʉʽʣʪʝʤʝ: https://cyberleninka.ru/article/n/internet-veschey-v-podgotovke-uchiteley-

tehnologii/viewer 

 

ɹװʛʽʥʛʽ ʪʘשʜʘ ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ʥʘץʪʳ ʤʽʥʜʝʪʪʝʨʜʽ ʦʨʳʥʜʘʡʪʳʥ ʰʘʰʳʨʘץשʳ ʞʝʣʽʣʝʨʜʝʥ 

 ,ʘʫʽʧʩʽʟʜʽʢʪʽ, ʞʳʣʳʪʫʜʳץ ,ʪʳץʡ-ʞʘʡʣʘʨʜʘ ʞʘʨʳװ ʳʥסʨײʘʥ.ʄʳʩʘʣʳ, ʦʬʠʩʪʽʢ ʞᴅʥʝ ʪסʨʳʣײץ

ʢʦʥʜʠʮʠʦʥʝʨʣʝʫʜʽ ʙʘʩץʘʨʫסʘ ʘʨʥʘʣסʘʥ ʞʝʣʽʣʝʨ ʦʨʥʘʪʳʣʘʜʳ; ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʘʚʪʦʤʦʙʠʣʴʜʝʨʜʝ 

ʞʝʣʽʣʝʨ ʜʘʪʯʠʢʪʝʨʜʽץ ,שʘʫʽʧʩʽʟʜʽʢʪʽש, ʢʦʥʜʠʮʠʦʥʝʨʣʝʫʜʽש ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʞװʡʝʣʝʨʜʽש ʞײʤʳʩʳʥ 

https://cyberleninka.ru/article/n/internet-veschey-v-podgotovke-uchiteley-tehnologii/viewer
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ʨʝʪʪʝʡʜʽ. ʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨʳ ʜʘʤʳסʘʥ ʩʘʡʳʥ ᴅʨʪװʨʣʽ ʞʝʣʽʣʝʨ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝ ʘʣʘʜʳ, ʙײʣ 

ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʙʘʩץʘʨʫ װʰʽʥ װʣʢʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ץʦʣ 

ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ʘϨʧʘʨʘʪʪʳϨ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʳϬ Ϩϰʨʘʤʜʘʩ ʙϺʣʽʛʽ ʨʝʪʽʥʜʝ. ɹײʣ 

ʪײʨסʳʜʘ ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ï ᴅʨʪװʨʣʽ ʦץʫ ײץʨʘʣʜʘʨʳʥʘ, ʪʝʭʥʠʢʘʣʳץ ʦץʳʪʫ ײץʨʘʣʜʘʨʳʥʘ ʩʘʣʳʥסʘʥ 

 ʳʟʤʝʪʪʝʨʜʽץ ʣʪʪʳײʳʣʘʨ ʤʝʥ ʙסʨʳʣײץ ʨʜʽʩʽʥʜʝ ʤʦʙʠʣʴʜʽװ ʳʣʘʨ ʤʝʥ ʩʝʥʩʦʨʣʘʨ. ɹʽʣʽʤ ʙʝʨʫסʨʳʣײץ

ʧʘʡʜʘʣʘʥʫ ʟʘʪʪʝʨ ʠʥʪʝʨʥʝʪʽ ʪʝʭʥʦʣʦʛʠʷʩʳ ʨʝʪʽʥʜʝ ʜʝ ʪװʩʽʥʜʽʨʽʣʫʽ ʤװʤʢʽʥ. ʄײʥʜʘʡ 

ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʆ.ʖ.ɿʘʩʣʘʚʩʢʘʷ ʤʝʥ ɸ.ʀ.ʂʠʨʠʣʣʦʚ ץʘʨʘʩʪʳʨʜʳ [5]. ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ 

ʩʘʙʘץʪʘʨʳʥʜʘ, ʷסʥʠ ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽʥʜʝ ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥ ץʦʣʜʘʥʫ ʪᴅʞʽʨʠʙʝʩʽ ʙʘʨ. 

ɸ.ɸ.ɻʘʣʴʯʫʢ ʞᴅʥʝ ɸ.ʅ.ʉʝʨʛʝʝʚ [6] ᴇʟ ʞײʤʳʩʳʥʜʘ ʀʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʤʝʛʽʤʝʥ 

ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʪʘʨʘʪʳʣסʘʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʞᴅʥʝ çʘץʳʣʜʳ ʩʳʥʳʧè 

ʞװʡʝʩʽʥʜʝ ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ץʦʣʜʘʥʫ ʰʘʨʪʪʘʨʳʥ ʘʪʘʧ ᴇʪʢʝʥ. ʆץʫ 

ʞʘʙʜʳץʪʘʨʳʥ ʙʽʨʳסשʘʡ ʞʝʣʽʣʝʨʛʝ ʙʽʨʽʢʪʽʨʫʜʽ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞʘשʘ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙʘʨ ʵʣʝʢʪʨʦʥʜʳ ʦץʳʪʫ- ʦץʫ ʞᴅʥʝ סʳʣʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ץʘʰʳץʪʳץʪʘʥ 

ʙʘʩץʘʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸץʳʣʜʳ ʩʳʥʳʧʪʳש ʠʜʝʷʩʳ ï ʙײʣ ʀʥʪʝʨʥʝʪ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʦץʳʪʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʘץʪʳ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜ ʥʳʩʘʥʜʘʨʜʳ 

ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʘʜʳ. ʆʩʳ ʪʝʭʥʦʣʦʛʠʷʥʳש ʢᴇʤʝʛʽʤʝʥ ʩʘʙʘץʪʳײ שʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥ 

ʰʝʰʫʜʽ ʝʜᴅʫʽʨ ʜᴅʨʝʞʝʜʝ ʞʝשʽʣʜʝʪʫʛʝ ʙʦʣʘʜʳ, ᴇʡʪʢʝʥʽ ʞװʡʝ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʩʳʥʳʧʪʳ, ʩʦʥʜʘʡ ï 

ʘץ ʧᴅʥ ʤʝʥ ʪʘץʳʨʳʧʪʳ ʙʝʣʛʽʣʝʡ ʘʣʘʜʳ, ץʘʞʝʪʪʽ ʵʣʝʢʪʨʦʥʜʳץ ʨʝʩʫʨʩʪʘʨʜʳ ײʩʳʥʘ ʘʣʘʜʳ, 

ʩʘʙʘץʪʳש ʩʦשʳʥʜʘ װʡ ʪʘʧʩʳʨʤʘʩʳʥ ʞʽʙʝʨʝ ʘʣʘʜʳ ʞᴅʥʝ ʪ.ʙ. [7]. 

ʀʥʬʦʨʤʘʪʠʢʘʥʳ  ʦץʳʪʫסʘ ץʘʪʳʩʪʳ, ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥʽש ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ʤʫʣʴʪʠʤʝʜʠʷʣʳײץ ץʨʳʣסʳʣʘʨʜʳ ʙʘʩץʘʨʫסʘ ʙʦʣʘʜʳ, ʦץʫ ʢʘʙʠʥʝʪʽʥʜʝʛʽ (ʢʦʤʧʴʶʪʝʨ, 

ʧʨʦʝʢʪʦʨ, ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʧʘʥʝʣʴʜʝʨ ʞᴅʥʝ ʪ.ʙ.). ɸץʳʣʜʳ ʩʳʥʳʧ ʞװʡʝʩʽʥʽש ʦץʫ ʤʘʟʤײʥʳʥ 

ʤʝʢʪʝʧ ʩʘʡʪʳ ʥʝʛʽʟʽʥʜʝ ʙʘʩץʘʨʫסʘ ʙʦʣʘʜʳ [8]. 

ɸץʳʣʜʳ ʩʳʥʳʧ ʞװʡʝʣʝʨʽʤʝʥ ʙʘʩץʘʨʳʣʘʪʳʥ ʦץʫ ʢʘʙʠʥʝʪʪʝʨʽʥʜʝ ʠʥʬʦʨʤʘʪʠʢʘʥʳ 

ʦץʳʪʫʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʠʧʘʪʪʘʫ. ʊʠʽʩʪʽ ᴅʜʽʩʪʝʨʜʽ ʞʝʪʽʣʜʽʨʫ ʤʘץʩʘʪʳʥʜʘ ʙʽʨץʘʪʘʨ ʤʽʥʜʝʪʪʝʨʜʽ 

ʰʝʰʫ ץʘʞʝʪ: 

1. ɸץʳʣʜʳ ʩʳʥʳʧ ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ʠʥʬʦʨʤʘʪʠʢʘ ʦץʫ ʢʘʙʠʥʝʪʽʥ ʤʦʜʝʣʴʜʝʫ. 

2. ʀʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʙʝʡʽʤʜʝʫ. 

3. ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʨ ʦץʫ ʢʘʙʠʥʝʪʽʥʜʝ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘסʳʥʳש ʩʭʝʤʘʩʳʥ 

ᴅʟʽʨʣʝʫ. 

4. ɸץʳʣʜʳ ʩʳʥʳʧ ʞװʡʝʩʽʥʜʝ ʠʥʦʬʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʩᴅʪʪʽ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש 

ʰʘʨʪʪʘʨʳ ʤʝʥ ʰʝʢʪʝʫʣʝʨʽʥʽש ʩʠʠʧʘʪʪʘʤʘʩʳ. 

ʀʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʙʽʨץʘʪʘʨ ʩʝʙʝʧʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥʽש ʠʜʝʷʩʳʤʝʥ 

ʞʘץʩʳ װʡʣʝʩʝʜʽ: 

1. ʆץʫʰʳʣʘʨ ʤסײʘʣʽʤ ʘʣʜʳʥ ʘʣʘ ʜʘʡʳʥʜʘסʘʥ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʟʝʨʜʝʣʝʫ װʰʽʥ ʩʘʧʘʣʳ ʞᴅʥʝ 

ʦʡʣʘʩʪʳʨʳʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳʥ (ʙʘʩʧʘ ʥʝʛʽʟʽʥʜʝʛʽ ʤʘʪʝʨʠʘʣʜʘʨ, ʵʣʝʢʪʨʦʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʳ) ʘʣʘʜʳ; 

2. ʉʘʙʘץ ʤʘʪʝʨʠʘʣʜʘʨʳ ʙʘʨʣʳץ ʦץʫʰʳʣʘʨסʘ, ʩʦʥʳש ʽʰʽʥʜʝ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʩʝʙʝʧʪʝʨʤʝʥ 

ʩʘʙʘץʪʳ ᴇʪʢʽʟʽʧ ʘʣסʘʥʜʘʨסʘ ץʦʣ ʞʝʪʽʤʜʽ; 

3. ʄסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʳʟʤʝʪʽʥ װʡʣʝʩʪʽʨʫʰʽ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ; 

4. ʉʘʙʘץʪʘʥ ʙʦʩʘʪʫ ʞᴅʥʝ ʘʣʜʳʥ ï ʘʣʘ ʪʝʩʪʽʣʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪʘשʜʘʫ 

ʘʨץʳʣʳ ʦץʳʪʫʜʘ ʞʝʢʝ ʪᴅʩʽʣ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ ï ʤסײʘʣʽʤ ץʦʩʳʤʰʘ ץʦʣʜʘʫ ʤʝʥ ʢᴇʤʝʢʢʝ ʤץײʪʘʞ 

ʦץʫʰʳʣʘʨʤʝʥ ʙʽʨ ï ʙʽʨʜʝʥ ʢᴇʙʽʨʝʢ ʫʘץʳʪ ᴇʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ; 

5. ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳש ʥʝײסʨʣʳʤ ʞʝשʽʣ ʪᴅʩʽʣʽ ײʩʳʥʳʣʘʜʳ ï ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʤסײʘʣʽʤ ʦשʘʡ ʢᴇʨʝ ʘʣʘʜʳ, ʦʥʳש ʦץʫʰʳʣʘʨʳ ʥʝ ʽʩʪʝʡ ʘʣʘʜʳ ʞᴅʥʝ 

ʦʣʘʨ ᴅʣʽ ʜʝ ʞײʤʳʩ ʽʩʪʝʫʽ ʢʝʨʝʢ. 

ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʳש ʙᴇʣʽʛʽ ʙʦʣʘʪʳʥ ץʘʞʝʪʪʽ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ 

ʞʘסʜʘʡʣʘʨʜʳ, ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥʽש ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʝ ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ ʙʦʣʜʳ.  

IoT ʪʝʭʥʦʣʦʛʠʷʩʳ ʢװʥ ʩʘʡʳʥ ʪʝʟ ʪʘʨʘʣʳʧ, ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ʢʝש ʢᴇʣʝʤʜʝ ʜʘʤʫʜʘ. ɾʝʣʽʣʽʢ 

ʧʘʨʘʜʠʛʤʘ ʙʽʟʜʽʢ ᴇʤʽʨʽʤʽʟʜʽש ʢʝʟ ʢʝʣʛʝʥ ʙᴇʣʽʛʽʥʝ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ װʡʣʝʨʜʝʥ ʙʘʩʪʘʧ, ʘץʳʣʜʳ 
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ʜʝʥʩʘʫʣʳץ ʧʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʙʘץʳʣʘʫסʘ ʜʝʡʽʥ, ʘʡʥʘʣʘʤʳʟʜʘסʳ ʥʳʩʘʥʜʘʨסʘ ʠʥʪʝʣʣʝʢʪ ʩʘʣʫʜʘ 

ᴅʩʝʨ ʝʪʽʧ ʞʘʪʳʨ. 
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ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʭ.Ϥ.ʢ., ʜʦʮʝʥʪ ɻ.ʊ. ʊϮʛʝʣʙʘʝʚʘ 

ʘϤʘ ʦϨʳʪʫʰʳ ʃ.ʉ. ɹʘʡʢʘʜʘʤʦʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʘʜʘ,ʤʝʤʣʝʢʝʪʪʽש ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʣʦʛʠʷʣʳץ ʞװʡʝʩʽʥ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ 

ʤʘץʩʘʪʳʥʜʘ, ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʥʝʛʽʟʜʝʨʽʥ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʤʝʥ, ʤʝʢʪʝʧ ʞᴅʥʝ ʤʝʢʪʝʧʢʝ 

ʜʝʡʽʥʛʽ ʤʝʢʝʤʝʣʝʨʜʝ ʦץʳʪʫʜʳ ʞʝʪʽʣʜʽʨʫ ᴅʜʽʩʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳ ץʦʨסʘʫ ʤᴅʩʝʣʝʩʽʥʝ ʩʳʥʠ ʢᴇʟʙʝʥ ץʘʨʘʧ, סʳʣʳʤʠ ʙʽʣʽʤ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ ʙʽʣʽʤ ʥʝʛʽʟʽʥʜʝ ʞʘʩ 

ʞʝʪʢʽʥʰʝʢʪʝʨʜʽש ʵʢʦʣʦʛʠʷʣʳץ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢʢʝ ʪᴅʨʙʠʝʣʝʫ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʢᴇʨʩʝʪʽʣʝʜʽ.ʈʫʭʘʥʠ ʞʘסשʳʨʫסʘ ʙʘʡʣʘʥʳʩʪʳ, ʭʘʣץʳʤʳʟʜʳש ʙײʣ ʩʘʣʘʜʘ ץʘʣʜʳʨסʘʥ 

ʪʘסʣʳʤʜʳʣʳץ ʪʘ, ʪᴅʨʙʠʝʣʽʢʪʝ ʤᴅʥʽ ʟʦʨ ʘʩʳʣ ʤײʨʘʣʘʨʳʥʘ:ʤʘץʘʣ-ʤᴅʪʝʣ, ʥʘץʳʣ ʩᴇʟ, ʘשʳʟ-

ᴅשʛʽʤʝʣʝʨʽʥʝ ʝʨʝʢʰʝ ʢᴇשʽʣ ʙᴇʣʽʥʜʽ.ɹʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ װʟʜʽʢʩʽʟ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝ 

ʙʝʨʫʜʽש ʞʦʣʜʘʨʳ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ײץʨʫʜʳש ʢʦʥʮʝʧʪʫʘʣʜʳ ʥʝʛʽʟʜʝʨʽ 

ʢᴇʨʩʝʪʽʣʜʽ.ʕʢʦʣʦʛʠʷʣʳץ ʤʘסʣײʤʘʪʪʘʨʜʳ ʪʠʽʤʜʽ ʤʝשʛʝʨʫ װʰʽʥ ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳ ʤʝʥ 

ʘʪʘ-ʙʘʙʘʤʳʟ ʝʞʝʣʜʝʥ ʙʽʣʽʧ,ʘסשʘʨסʘʥ ʭʘʣʳץ ʧʝʜʘʛʦʛʠʢʘʩʳ ʘʨʘʩʳʥʜʘסʳ ʵʢʦʣʦʛʠʷʥʳש 

ʩʘʙʘץʪʘʩʪʳסʳʪײʞʳʨʳʤʜʘʣʜʳ.  

ʄʝʤʣʝʢʝʪ ʘʣʜʳʥʜʘʵʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽש ʩʘʷʩʠ-ᴅʣʝʫʤʝʪʪʽʢ ʞʘץʪʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, 

 ʘʤʪʘʤʘʩʳʟ ʝʪʫ ʰʘʨʘʣʘʨʳץ ʘʫʽʧʩʽʟʜʽʢʪʽץ ץʪʳʨʫ, ʵʢʦʣʦʛʠʷʣʳץʘʥ ʦʨʪʘʥʳ ʩʘʫʳסʦʨʰʘץ

 ʙʽʣʽʤ ץʘʫʜʳ ʢᴇʟʜʝʡʪʽʥ ʵʢʦʣʦʛʠʷʣʳסʦʨץ ʪʘʫ ʤʝʥץʩʘʧʘʩʳʥ ʩʘ שʘʥ ʦʨʪʘʥʳסʦʨʰʘפ.ʘʨʘʩʪʳʨʳʣʘʜʳץ

ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳ ʩʘʥʘʩʳʥʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʘʥʘʣʳʣʳץ,ʵʢʦʣʦʛʠʷʣʳץ ʦʡʣʘʫ, ʵʢʦʣʦʛʠʷʣʳץ 

https://www.cisco.com/c/dam/en_us/about/ac79/docs/innov/IoT_IBSG_0411FINAL.pdf
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ʩʘʫʘʪʪʳʣʳץ, ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪ, ʵʢʦʣʦʛʠʷʣʳץ ʵʪʠʢʘ סײʳʤʜʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʪᴅʩʽʣʜʝʨʽ 

ʢʝʣʪʽʨʽʣʜʽ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʫʯʝʥʠʷ 

ʦʩʥʦʚʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʰʢʦʣʴʥʳʭ ʠ ʜʦʰʢʦʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʩ ʮʝʣʴʶ ʵʢʦʣʦʛʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʫʜʫʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʙʣʝʤʝ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ɺ 

ʩʚʷʟʠ ʩ ʜʫʭʦʚʥʳʤ ʚʦʟʨʦʞʜʝʥʠʝʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʙʣʘʛʦʨʦʜʥʦʤʫ ʥʘʩʣʝʜʠʶ 

ʥʘʰʝʛʦ ʥʘʨʦʜʘ: ʧʦʩʣʦʚʠʮʘʤ, ʧʦʛʦʚʦʨʢʘʤ, ʩʢʘʟʘʥʠʷʤ, ʦʩʪʘʚʣʝʥʥʳʤ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʇʦʢʘʟʘʥʳ ʧʫʪʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ 

ʦʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʩʚʦʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʵʢʦʣʦʛʠʠ ʤʝʞʜʫ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʥʘʫʢʘʤʠ ʠ ʥʘʨʦʜʥʦʡ 

ʧʝʜʘʛʦʛʠʢʦʡ, ʢʦʪʦʨʫʶ ʟʥʘʣʠ ʥʘʰʠ ʧʨʝʜʢʠ ʩ ʥʝʟʘʧʘʤʷʪʥʳʭ ʚʨʝʤʝʥ. 

ʇʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʪʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʨʳ ʧʦ ʦʟʜʦʨʦʚʣʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʭʦʜʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʟʘʱʠʪʫ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʧʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʚ ʩʦʟʥʘʥʠʠ ʫʯʘʱʠʭʩʷ ʧʦʥʷʪʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʪʠʢʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ, ʢʦʨʰʘסʘʥ ʦʨʪʘ, ʣʘʩʪʘʥʫ, ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ. 

 

XXI סʘʩʳʨסʘ ץʘʜʘʤ ʙʘʩץʘʥ ʙװʛʽʥʛʽ ʢװʥʜʝ ʘʜʘʤʟʘʪ סʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳש ᴇʨʢʝʥʜʝʧ 

ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ʪʘʙʠסʘʪʪʳ ʠʛʝʨʫʜʝ סʘʣʘʤʘʪ ʪʘʙʳʩʪʘʨסʘ ʞʝʪʽʧ ʦʪʳʨ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ᴇʨʢʝʥʠʝʪʪʽש ʜʘʤʫʳ ʙʠʦʩʬʝʨʘʥʳש ʪײʨʘץʩʳʟʜʘʥʫʳʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש, ʪʘʙʠסʠ ʞװʡʝʣʝʨʜʽש 

ʪʦʟʫ ץʘʫʽʧʽʥ ʪʫʳʥʜʘʪʪʳ. ʉʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʙʘʨʳʥʰʘ ʰʠʝʣʝʥʽʩʢʝʥ ʞʘᴃʘʥʜʳײ ,ץʣʪʪʳץ 

ʞᴅʥʝʞʝʨʛʽʣʽʢʪʽ ʤᴅʩʝʣʝʣʝʨ ץʘʣʳʧʪʘʩʳʧ, ᴅʣʝʫʤʝʪʪʽʢ ʧʨʦʛʨʝʩʩ ʞᴅʥʝ ʘʜʘʤʟʘʪʪʳש ᴇʨʢʝʥʠʝʪʽʥʽש ʘʤʘʥ 

 ʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʝʣʽʤʽʟʜʝ 2007סʘ ʘʢʝʣʜʽ. ʆʩʳסʧʨʦʙʣʝʤʘ ץʘʣʫʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʵʢʦʣʦʛʠʷʣʳץ

ʞʳʣʜʳץ 9 שʘשʪʘʨʳʥʜʘ פʈ ʕʢʦʣʦʛʠʷʣʳץ ʢʦʜʝʢʩʽ ץʘʙʳʣʜʘʥʜʳ.  

ʕʢʦʣʦʛʠʷʣʳץʤᴅʩʝʣʝʣʝʨ ʙװʢʽʣ ʘʜʘʤʟʘʪ ʙʘʣʘʩʳʥ ʦʡʣʘʥʜʳʨʳʧ ʦʪʳʨסʘʥ ʢʝʟʜʝ, ʭʘʣץʳʤʳʟʜʳש 

ʙײʣ ʩʘʣʘʜʘ ץʘʣʜʳʨסʘʥ ʪʘסʣʳʤʜʳʣʳץ ʪʘ, ʪᴅʨʙʠʝʣʽʢʪʝ ʤᴅʥʽ ʟʦʨ ʘʩʳʣ ʤײʨʘʣʘʨʳʥʘ ʢᴇשʽʣ ʙᴇʣʫ 

ʝʨʝʢʰʝ ʙʦʣʳʧ ʦʪʳʨ ʜʝʧ ʝʩʝʧʪʝʡʤʽʟ. ʍʘʣץʳʤʳʟʜʳש ʪʘʙʠסʘʪʪץʘ ʜʝʛʝʥ ʩװʡʽʩʧʝʥʰʽʣʽʛʽ ʞᴅʥʝ ʦʥʳ 

ʢᴇʟʜʽץ שʘʨʘʰʳסʳʥʜʘʡ ʩʘץʪʘʧ ʢʝʣʫʽ ʞʘʡʳʥʜʘ ץʘʟʽʨʛʽ ײʨʧʘץʪʘʨסʘ ᴇʥʝʛʝ ï װʣʛʽ ʙʘʨʣʳץ ʘʩʳʣ 

ʤײʨʘʣʘʨ ʜʘʥʘʣʳסײ ץʳʤʜʘʨ ʪװʨʽʥʜʝ, ʤʘץʘʣ ï ʤᴅʪʝʣ, ʥʘץʳʣ ʩᴇʟ, ʘשʳʟ - ᴅשʛʽʤʝ ʘʨץʳʣʳ ʞʝʪʽʧ 

ʦʪʳʨסʘʥ. ʆʩʳʥʜʘʡ ʘʩʳʣ ʤײʨʘʥʳץ שʘʥʰʘʤʘ ʪʝʨʝש ʦʡ ᴅʨʽ ʪᴅʣʽʤ ï ʪᴅʨʙʠʝ ʞʘʪʳʨ. ʄʳʩʘʣʳ, çɽʣʽʤ 

ʙʘʡ ʙʦʣʩʳʥ ʜʝʩʝʢ, ʞʝʨʽʥʽש ʙʘʙʳʥ ʪʘʧè - ʜʝʛʝʥ ʭʘʣʳץ ʤʘץʘʣʳʥ ʝʩʪʝ ײʩʪʘסʘʥ ʘʪʘ ï ʙʘʙʘʤʳʟ 

ʢװʟʜʝʫʛʝ, ʞʘʡʣʘʫסʘ, ץʳʩʪʘʫסʘ ʢᴇʰʽʧ, ץʦʥʳʩʳʥ ʘʫʳʩʪʳʨʳʧ ʦʪʳʨסʘʥ. ɹײʣ ץʘסʠʜʘʥʳש ʪװʙʽʨʽ 

ʞʝʨʜʽש ʰᴇʙʽʥ ץʘʣʧʳʥʜʘ ʩʘץʪʘʧ, ץʦʨʳʥ ʘʟʘʡʪʧʘʫʜʘ ʞʘʪʳʨ ʜʝʧ ʩʘʥʘʡʤʳʟ. ʄʽʥʝ, ʦʩʳʜʘʥ ʭʘʣʳץʪʳץ 

ʧʝʜʘʛʦʛʠʢʘ ʤʝʥ ʵʢʦʣʦʛʠʷʥʳש ʩʘʙʘץʪʘʩʪʳסʳʥ ʘʪʘ- ʙʘʙʘʤʳʟ ʝʞʝʣʜʝʥ -ʘץ ʘסשʘʨסʘʥ, ʙʽʣʛʝʥ ʜʝʛʝʥ 

ʪײʞʳʨʳʤסʘ ᴅʢʝʣʝʜʽ.  

ʍʘʣʳץ ʧʝʜʘʛʦʛʠʢʘʩʳʥʳש ʦʟʳװ ץʣʛʽʣʝʨʽʥ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʪʠʽʤʜʽ, ᴇʡʪʢʝʥʽ ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʙʝʨʽʣʝʪʽʥ ʙʽʣʽʤʥʽש ʢᴇʟʜʝʡʪʽʥ ʥʝʛʽʟʛʽ ʤʘץʩʘʪʪʘʨʳʥʳש ʙʽʨʽ ï ʦץʫʰʳʥʳש 

ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʢʪʝʨʽʥʽץ שʘʣʳʧʪʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʭʘʣʳץʪʳץ ʧʝʜʘʛʦʛʠʢʘ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʩʘʙʘץץʘ ʧʘʡʜʘʣʘʥʫ ʘʪʘʜʘʥ ʙʘʣʘסʘ ʞʘʣסʘʩʳʥ ʪʘʙʘʨ ʩʘʣʪ ï ʜᴅʩʪװʨʽʤʽʟʙʝʥ, ʨʫʭʘʥʠ 

ʤײʨʘ ï ʤʠʨʘʩʪʘʨʳʥ ʞʘסשʳʨʪʳʧ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫʜʳ. ʆʩסʘʥ ʦʨʘʡ ץʘʟʘץ ʭʘʣץʳʥʳש 

ʧʝʜʘʛʦʛʠʢʘʩʳʥʜʘ ʘʩʳʣ ʤײʨʘʣʘʨʳʥʳש ʙʽʨʽ ï ʪʘʙʠסʘʪʪץʘ ʜʝʛʝʥ ʘʩʘ ʟʦʨ ʩװʡʽʩʧʝʥʰʽʣʽʛʽʤʝʥ ʦסʘʥ 

ʜʝʛʝʥ ʘʩץʘʥ ʘʜʘʤʛʝʨʰʽʣʽʢ ץʘʩʠʝʪʽ ʙʦʣʜʳ. ʍʘʣʳסײ ץʳʤʳʥʜʘ çʪʘʙʠסʘʪè ʜʝʛʝʥ ץʘʩʠʝʪʪʽ ʩᴇʟ, ʪʫסʘʥ 

ʞʝʨ, ᴇʩʢʝʥ ʝʣ, ʘʪʘʤʝʢʝʥ, ʘʷʫʣʳ ᴇʣʢʝ, ʘʫʳʣʳʤ ʜʝʛʝʥ ʪײʣסʘ ʙʦʡʳʥʘ ʥᴅʨ ʙʝʨʽʧ, ʞװʨʝʛʽשʜʽ 

ʰʳʤʳʨʣʘʪʘʪʳʥ ʘʩʘ ץʳʤʙʘʪ ʩᴇʟʜʝʨʤʝʥ ץʘʪʘʨ ʪײʨʜʳ (ɹʘʡʪʘʰʝʚʘ, 2013: 89).  

ʐʳסʳʩʪʳש ʝʢʽʥʰʽ ײʩʪʘʟʳ, ᴅʣ-ʌʘʨʘʙʠʜʽש ʧʘʡʳʤʜʘʫʳʥʰʘ ʪʘʙʠסʘʪʪʳש ʙʘסʘ ʞʝʪʧʝʩ ʙʘʡʣʳסʳ 

ʙʽʨʽʥʰʽʜʝʥ, ʘʜʘʤʜʳ ʦץʫ-ʙʽʣʽʤ, ʪᴅʣʽʤ-ʪᴅʨʙʠʝ, ʽʟʛʽʣʽʢ ʩʠʷץʪʳ ץʘʩʠʝʪʪʝʨʛʝ ʙʘʫʣʫ װʰʽʥ ʘʣʜʳʤʝʥ 

 ,ʘʪʪʳ ʘʷʣʘʫסʙʳʣʳʩʪʘʨʳʥ ʪʘʥʳʧ-ʙʽʣʫ ʢʝʨʝʢ; ʝʢʽʥʰʽʜʝʥ ʪʘʙʠײץ ʘʪסʥʠʝʥʽ, ʪʘʙʠװʘʥ ʜסʦʨʰʘץ
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ʽʟʛʽʣʽʢʢʝ ʙʘʫʣʫ ײʣʪʪʳץ ʪʘʤʳʨʜʘʥ ʥᴅʨ ʘʣʘʜʳ, װʰʽʥʰʽʜʝʥ ʪʘʙʠסʘʪץʘ ʜʝʛʝʥ ʘʜʘʤ ʢᴇʟץʘʨʘʩʳʥʳש 

ʜײʨʳʩ ʙʘסʳʪʪʘ ʙʦʣʫʳ ʦʥʳש ʦʡ-ʩʝʟʽʤʽʥʝ ᴅʩʝʨ ʝʪʽʧ, ʤʽʥʝʟ-ײץʣץʳʥ ʞʝʪʽʣʜʽʨʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. 

ʣ rױ ɸʙʘʡ ʜʘ ᴇʟʽʥʽץ שʘʨʘ ʩᴇʟʜʝʨʽʥʜʝ ʪʘʙʠסʘʪ ʪʫʨʘʣʳ ʬʠʣʦʩʦʬʠʷʣʳץ ʦʡ-ʧʽʢʽʨʣʝʨ ʤʝʥ 

ʪʘʙʠסʘʪ ʟʘשʜʳʣʳץʪʘʨʳʥ ʪʝʨʝש ʧʘʡʳʤʜʘʧ, ʪʘʙʠסʘʪʪʳש ʙʘʨ ʙʘʡʣʳסʳʥ ʘʜʘʤ ʙʘʣʘʩʳʥʳש ʘʫʟʳʥʘ 

ʪʦʩʳʧ, ʪʘʫʩʳʣʤʘʩ ʘʟʳץ ʙʦʣʳʧ ʦʪʳʨסʘʥʜʳסʳʥ ʢᴇʨʩʝʪʝ ʢʝʣʝ, çʂʽʤ ᴇʟʽʥʝ ʤʘʭʘʙʙʘʪ ץʳʣʩʘ, ʩʝʥ ʜʝ 

ʦסʘʥ ʤʘʭʘʙʙʘʪ ץʳʣʤʘסʳש ʧʘʨʳʟè, ï ʜʝʧ ᴇʩʢʝʣʝײ שʨʧʘץʪʳ ʪʘʙʠסʘʪ-ʘʥʘʥʳ ʩװʡʝ ʙʽʣʫʛʝ װʥʜʝʛʝʥʽ 

ʙʝʣʛʽʣʽ (ײפʥʘʥʙʘʝʚ, 2009, 1895). ʆʩʳ ʦʨʘʡʜʘ, ʵʢʦʣʦʛʠʷʣʳץ ʙiʣiʤ ʙʝʨʫʜiש ʤʘץʩʘʪʳ - ʞʝʢʝ 

ʘʜʘʤʥʳש ʙʦʡʳʥʜʘ ʪʘʙʠסʘʪץʘ ʜʝʛʝʥ iʟʛiʣiʢ ץʘʪʳʥʘʩʪʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʘ ʦʪʳʨʳʧ, ñʘʜʘʤ-ץʦסʘʤ-

ʪʘʙʠסʘʪò ʘʨʘʩʳʥʜʘסʳ ʪʦʣʳװ ץʡʣʝʩiʤʜiʣiʢ ʨʫʭʳʥʜʘ ʪᴅʨʙʠʝʣʝʧ, ʙiʣiʤ ʞװʡʝʩiʥʜʝ ʵʢʦʣʦʛʠʷʣʳץ 

ʙiʣiʤ ʤʝʥ ʪᴅʨʙʠʝ ʙʝʨʫ.  

ɾʝʢʝ ʘʜʘʤ ʤʝʥ ץʦסʘʤʥʳש ʪʘʙʠסʘʪץʘ ʜʝʛʝʥ ʦש ʢᴇʟץʘʨʘʩʳʥ, ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪiʥ 

 ʘʞʝʪʪiʛiץ ʤᴅʩʝʣʝʣʝʨʜi ʰʝʰʫ ץʰiʥ ʢʝʡʙiʨ ᴅʣʝʫʤʝʪʪiʢ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳװ ʘʣʳʧʪʘʩʪʳʨʫץ

ʵʢʦʣʦʛʠʷʣʳץ ʙiʣiʤ ʙʝʨʫʜiש ʙʘʩʪʳ ʤiʥʜʝʪʪʝʨi ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʆʣʘʨסʘ: 

1) ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʪʘʙʠסʘʪ ץʦʨסʘʫ ʟʘשʜʘʨʳʥ ʞʝʪiʣʜiʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʙײʣʞʳʪʧʘʡ 

ʦʨʳʥʜʘʫ; 

2) ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ ʪʠiʤʜi ʧʘʡʜʘʣʘʥʫʜʘ ʞʘʫʘʧʢʝʨʰiʣiʢʪi ʢװʰʝʡʪʫ; 

 ;ʡʣʝʩʪiʛiʥ ʩᴅʡʢʝʩʪʝʥʜiʨʫʜiװ שʳʥʳסʳ ʤʝʥ ʘʜʘʤ ʜʝʥʩʘʫʣʳסʪʘʟʘʣʳ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ (3

 ;ʡʳʤʜʘʩʪʳʨʫʜʳ ʪʝʟʜʝʪʫʜiײ ʙiʣiʤ ʙʝʨʫʜi ץʟʜiʢʩiʟ ʵʢʦʣʦʛʠʷʣʳװ (4

5) ʝʣʜʝʛi ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨ ʤᴅʣiʤʝʪʪʝʨiʥiש ʢᴇʧʰiʣiʢʢʝ ʞʝʪʫiʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜi 

ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. 

ᴄʣʝʤʜiʢ ʪᴅʞiʨʠʙʝ ʢᴇʨʩʝʪʢʝʥiʥʜʝʡ, ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʪʘʙʳʩʪʳ ʰʝʰʫ ʤʝʥ 

ʵʢʦʣʦʛʠʷʣʳץ ʘʧʘʪʪʘʨʜʳש ʘʣʜʳʥ-ʘʣʫʜʳש ʥʝʛiʟi ʢʝʟ-ʢʝʣʛʝʥ ʤʝʤʣʝʢʝʪʪiש ᴅʣʝʫʤʝʪʪiʢ-ʵʢʦʥʦʤʠʢʘʣʳץ 

ʞװʡʝʩiʥ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.ɾʘשʘ סʘʩʳʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʜʘסʜʘʨʳʩ ʧʝʥ ʪʘʙʠסʠ 

ʜװʣʝʡ ʘʧʘʪʪʘʨʤʝʥ ʙʘʩʪʘʣʫʳ ʙװʛiʥʛi ץʦסʘʤ װʰiʥ ʵʢʦʣʦʛʠʷʣʳץײץ ץʳץʪʳץ ʩʘʥʘʥʳש ʞʝʪiʣʫʽʥʝ ʢᴇשʽʣ 

ʙᴇʣʫ ץʘʞʝʪʪʽʛʽʥ ʪʫʳʥʜʘʪʳʧ ʦʪʳʨ. ɸʣ, ʙײʣ iʩ-ʰʘʨʘ ʭʘʣʳץʪʳש ʞʘʧʧʘʡ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪiʥ 

ʢᴇʨʩʝʪʝʪiʥ ʙʝʣʩʝʥʜiʣiʢ ץʘʙiʣʝʪiʥʩiʟ ʤװʤʢiʥ ʝʤʝʩ. ʉʦʥʜʳץʪʘʥ ʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʙiʣiʤ ʤʝʥ ʪᴅʨʙʠʝ 

 ʘʤסʦץ ,ʡʨʝʪiʧװ ʘʨʘʤʘʫʜʳץ ʧʝʥץʨʘʡʜʳʣʳײץʘ ʥʝʤסʘʫסʦʨץ ʘʪʪʳסʰʝʩiʥʝ ʪʘʙʠװᴅʨʙiʨ ʤ שʘʤʥʳסʦץ

ʤװʰʝʩiʥ ᴅʨץʘʰʘʥʜʘ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫסʘ ʜʘסʜʳʣʘʥʜʳʨʫʜʳ ʢᴇʟʜʝʡʜi. 

ɹʘʣʘʣʳץ ʰʘץʪʘʥ ʙʦʡʳʥʘ ʦʨʥʳץץʘʥ, ʘʥʘ ʩװʪʽʤʝʥ ʜʘʨʠʪʳʥ, ײʣʪʪʳץ ʩʝʟʽʤ ʥʳʰʘʥʜʘʨʳ, ʩᴇʟ 

ᴇʥʝʨʽ ʙʘʣʘʥʳש ʙʦʣʘʰʘץ ʰʘʤʰʳʨʘסʳʥʘ ʘʡʥʘʣʳʧ, ʨʫʭʘʥʠ ʙʘʡʣʳסʳʥ ʢʝשʝʡʪʫʛʝ ʞʦʣ 

ʘʰʘʜʳ.ɹʘʣʘʥʳ ʪʫסʘʥ ʝʣʛʝ, ʞʝʨʛʝ, ʭʘʣץʳʥʘ ʜʝʛʝʥ ʩװʡʽʩʧʝʥʰʽʣʽʢ, ʧʘʪʨʠʦʪʪʳץ ʩʝʟʽʤʛʝ ʙʘʫʣʳʧ, 

ʞʘʥ-ʞʘץʪʳ ʞʝʪʽʣʛʝʥ ʘʟʘʤʘʪ ʝʪʽʧ ʪᴅʨʙʠʝʣʝʧ ᴇʩʽʨʫ ï ʙװʛʽʥʛʽ ʪʘשʜʘסʳ ʘʩʘ ʞʘʫʘʧʪʳ ʤʽʥʜʝʪʪʽש ʙʽʨʽ. 

ñɾײʤʳʣʘ ʢᴇʪʝʨʛʝʥ ʞװʢ ʞʝשʽʣò, - ʜʝʤʝʢʰʽ ʙʘʣʘ ʪᴅʨʙʠʝʣʝʫʜʝʛʽ ʦʩʳʥʜʘʡ ʤʽʥʜʝʪʪʝʨʜʽ 

ʽʩʞװʟʽʥʝʘʩʳʨʘʪʳʥʜʘʨ ï ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʤʝʢʝʤʝʣʝʨ ʤʝʥ ʦʪʙʘʩʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʆʩʳ ʝʢʽ ʘʨʥʘʜʘ 

ʞװʨʛʽʟʽʣʝʪʽʥ ʪᴅʣʽʤ-ʪᴅʨʙʠʝ ʩʘʙʘץʪʘʩʘ, ײʰʪʘʩʘ ᴇʪʢʽʟʽʣʛʝʥʜʝ סʘʥʘ ʢᴇʟʜʝʛʝʥ ʤʘץʩʘʪ ʥᴅʪʠʞʝʣʽ ʙʦʣʘʨʳ 

ʩᴇʟʩʽʟ. 

 ʥʠʝʪʘʥʳʤʳʥ ʜʘʤʳʪʫװʜ שʘʪ ï ʙʘʣʘʥʳסʽʥʜʝ ʙʦʣʤʘʩʳʥ ʪʘʙʠשʘʡ ʢʝʟʝץ שʜʘʤʫʳʥʳ שʘʤʥʳסʦפ

 ץʽʣ ʙᴇʣʽʥʛʝʥ. ʄʝʤʣʝʢʝʪ ʘʣʜʳʥʜʘʵʢʦʣʦʛʠʷʣʳשʘʥ ʝʨʝʢʰʝ ʢᴇסʨʘʣʳ ʨʝʪʽʥʜʝ ʦʨʳʥ ʘʣʳʧ, ʦײץ

ʤᴅʩʝʣʝʣʝʨʜʽשʩʘʷʩʠ ï ᴅʣʝʫʤʝʪʪʽʢ ʞʘץʪʘʨʳ ʜʘ ʙʘʨ. פʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʩʘʫʳץʪʳʨʫ, ʵʢʦʣʦʛʠʷʣʳץ 

  :ʰʽʥװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʘʫʽʧʩʽʟʜʽʢʪʽץ

ü  ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʳײץ שʨʘʤʳʥ ʨʝʬʦʨʤʘʣʘʫ ץʘʞʝʪ, ᴇʡʪʢʝʥʽ 

ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧ ï ץʘʪʝʨʜʽש ʢᴇʧʰʽʣʽʛʽ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘʩץʘʨʫʜʘסʳ ʘסʘʪʪʳץʪʘʥ ʙʦʣʳʧ ʦʪʳʨ; 

ü  ʵʢʦʥʦʤʠʢʘʣʳץ ʜʝשʛʝʡʜʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ (ʩʦʥʳש ʽʰʽʥʜʝ ʤʦʥʠʪʦʨʠʥʛʽ) ץʦʨסʘʫ 

ʰʳסʳʥʳ ʙʶʜʞʝʪʪʽװ שʰ ʧʨʦʮʝʥʪʽʥʝʥ ʢʝʤ ʙʦʣʤʘʫʳ ʢʝʨʝʢ: 

ü ʪʘʙʠסʘʪʪʳ ʧʘʡʜʘʣʘʥʫʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʘʪץʘʨʫʰʳ ᴇʢʽʤʝʪʪʝʨʜʽש ʝʣʝʤʝʫʽ ץʘʪʝʣʽʢʢʝ 
hײ ʳʨʘʫʳʥʘ ʞʦʣ ʙʝʨʤʝʩ װʰʽʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ ʩʘʣʘʩʳʥʜʘ ץʦסʘʤʜʳײ ץʡʳʤʜʘʨ ʞװʡʝʩʽʥ 

ʜʘʤʳʪʳʧ, ʥʳסʘʡʪʫ ץʘʞʝʪ; 

ü ʵʢʦʥʦʤʠʢʘ ʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʢװʰʝʡʪʽʣʫʽ, ʵʢʦʣʦʛʠʷʣʳץ 

ʪײʨסʳʜʘסʳ ץʘʫʽʧʪʽ ᴇʥʜʽʨʽʩ ʤʦʜʝʣʴʜʝʨʽ ʰʝʪʪʝʪʽʣʫʽ, ʙʶʜʞʝʪ ʧʝʥ ʩʘʣʳץ ʞװʡʝʣʝʨʽ 

ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʳʣʫʳ ץʘʞʝʪ; 
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ü ʵʢʦʣʦʛʠʷʣʳץ ʙʘʩʳʣʳʤʜʳʣʳץץʘ ʤʝʤʣʝʢʝʪʪʽʢ ץʦʣʜʘʫ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ; ʤʝʥʰʽʢ ʧʝʥ 
ʥʘʨʳץʪʳץ ץʘʪʳʥʘʩ ʥʳʩʘʥʜʘʨʳ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧ ï ץʘʪʝʨʧʨʠʥʮʽʪʝʨʽʤʝʥ װʡʣʝʩʪʽʨʽʣʫʽ ʪʠʽʩ; 

ü ץʦʨʰʘסʘʥ ʦʨʪʘ ʩʘʧʘʩʳʥʳץ שʘʞʝʪʪʽ ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ץʘʨʘʧʘʡʳʤᴅʨʽ ʩʝʥʽʤʜʽ 

ʠʥʜʠʢʘʪʦʨʣʘʨ ʤʝʥ ʘʨʥʘʡʳ ʧʘʨʘʤʝʪʽʨʣʝʨ ʞʘʩʘʣʫʳ ʪʠʽʩ; 

ʕʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽש ʘʜʘʤʥʳץ שʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪʽʢʝʣʝʡ ʘʨʘʣʘʩʫ ʩʘʣʜʘʨʳʥʘʥ 

ʪʫʳʥʜʘʧ ʦʪʳʨסʘʥʳ ʙʝʣʛʽʣʽ. ɸʜʘʤ ʤʝʥ ʞʝʨ סʘʣʘʤʰʘʨʳʥʳץ שʘʡʪʘ ʪװʣʝʫʽʥʽשʵʢʦʣʦʛʠʷʣʳץ 

 ʘʞʝʪ. ɸʜʘʤʜʳץ ʽʣ ʙᴇʣʽʥʫʽשʨᴇʣʽʥʝ ʝʨʝʢʰʝ ʢᴇ שʘʩʠʝʪʪʝʨʽʥʽץ ʳ ʽʟʛʽʣʽʢסʘʣʳʧʪʘʩʫʳʥʜʘץ

ʙʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʞװʡʝ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʪʫʨʘ ʢʝʣʝʜʽ.ɹײʣ ʨʝʪʪʝ ʘʜʘʤʥʳש 

 ʘʣʘʪʳʥ ʦʨʥʳʥʘ, ʘʜʘʤʟʘʪʪʳ שʘʥʫ ʧʨʦʙʣʝʤʘʩʳʥ ʰʝʰʫʜʝʛʽ ʵʢʦʣʦʛʠʷʥʳסʦʨץ ʪʘʥץʠʳʥʰʳʣʳץ

ᴅʣʝʫʤʝʪʪʽʢ ʪײʨסʳʜʘʥ ץʦʨסʘʫ ï ᴅʨʙʽʨ ʞʝʢʝ ʪײʣסʘ ʤʽʥʜʝʪʽ ʝʢʝʥʜʽʛʽʥ ʪװʩʽʥʝ ʙʽʣʫ ץʘʞʝʪ.פʦʨʰʘסʥ 

ʦʨʪʘʤʝʥ ᴇʥʜʽʨʽʩʪʽ, ʙʽʣʽʤʥʳש ʤʘʟʤײʥʳʥ ʵʢʦʣʦʛʠʟʘʮʠʷʣʘʫ ʢʦʥʮʝʧʮʠʷʩʳʥʜʘסʳ ʞʝʢʝ ï ʪײʣסʘʣʳץ 

ʽʟʛʽʣʽʢ, ʵʢʦʣʦʛʠʷʣʳץ ʤʽʥʜʝʪʪʝʨʤʝʥʝʨʝʢʰʝʣʝʥʝʜʽ. ɸʜʘʤ ï ʪʘʙʠסʘʪ ï ʪʝʭʥʦʛʝʥʜʽʢ ײץʨʳʣʳʤ 

ʙʘʡʣʘʥʳʩץʘʥ ʞװʡʝʜʝײʣʪʪʳש, ʪʘʙʠסʘʪʪʳש, ʤᴅʜʝʥʠʝʪʪʽס ,שʳʣʳʤʥʳש ʘʣʘʪʳʥ ʦʨʥʳ ʝʨʝʢʰʝ ʙʦʣʳʧ 

ʩʘʥʘʣʘʜʳ. ɾʝʢʝ ʪײʣסʘʥʳץ שʘʣʳʧʪʘʩʫʳ ʤʝʥ ʤʝʜʠʮʠʥʘʣʳץ ʜʝʥʛʝʡʜʽש ʵʢʦʣʦʛʠʷʣʳץ ʙʽʨʣʽʛʽʥʝ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʛʝʦʛʨʘʬʠʷ ʝʨʝʢʰʝʣʽʛʽʥʽש ʘʜʘʤʥʳש ᴇʩʫʽʥʝ ᴅʩʝʨʽʥ ʙʽʣʫ ץʘʞʝʪ.ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʤʝʜʠʮʠʥʘʣʳץ ʘʩʧʝʢʪʽʣʝʨʜʽש ʞʝʢʝ ʘʜʘʤʥʳשᴇʤʽʨʽʥʝ ʪʠʛʽʟʝʪʽʥ ᴅʩʝʨʽʥʝ ʝʨʝʢʱʝ ʢᴇשʽʣ ʙᴇʣʫ ץʘʞʝʪ.  

ʊʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʩʘʣʪ-ʜᴅʩʪװʨʽʥʝ ʘʪʘ-ʙʘʙʘʤʳʟ ʝʞʝʣʜʝʥ ʘץ ʢᴇשʽʣ ʙᴇʣʛʝʥ. ʆʥʳש ʙʘʩʪʳ 

ʙʝʣʛʽʣʝʨʽ ʨʝʪʽʥʜʝ, ײʣʪʪʳץ ʪʘʤʘץʪʳ ʜʘʡʳʥʜʘʫʜʘסʳ ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘʣʳץʪʳ ʩʘץʪʘʫ ʞᴅʥʝ ʽʟʛʽʣʽʢ 

 ʢʠʽʤ ʢʠʶʜʝʛʽ ץʣʪʪʳײ ץʘʣʳʧʪʘʩʪʳʨʘ ʙʽʣʫ ʞʘʪʘʜʳ. ʉʦʥʜʘʡ-ʘץʙʦʡʳʥʜʘ שʘʩʠʝʪʪʝʨʜʽ ʙʘʣʘʥʳץ

ʵʢʦʣʦʛʠʷʣʳץ ʪʘʟʘʣʳץ ʧʝʥ ʜʽʥ ʩʘʣʘʩʳʥʜʘסʳ ʥʘʤʘʟ ʦץʫ, ʪᴅʥ ʤʝʥ ʞʘʥ ʪʘʟʘʣʳסʳʥ ʩʘץʪʘʫ ï ʽʟʛʽʣʽʢʪʽש 

ʙʘʩ ʪʽʨʝʛʽ ʜʝʧ ʝʩʝʧʪʝʣʜʽ. ɾʝʨ ʙʝʪʽʥʽש ʪʘʧʪʘʣʫʳ ʩʘʣʜʘʨʳʥʘʥ ʵʨʦʟʠʷסʘ ײʰʳʨʘסʘʥ ʪʦʧʳʨʘץʪʳ 

  .ʘʥסʰʽʥʙʽʨʥʝʰʝ ʪᴅʩʽʣʜʝʨ ʧʘʡʣʘʜʘʥװ ʳʥ ʘʨʪʪʳʨʫסʥʘʨʣʳײץ ʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝץ ʘʧסʦʨץ

ü ɹʽʨʽʥʰʽ ʪᴅʩʽʣ ï ʪʘʙʠסʘʪʪʳש ʪʽʢʝʣʝʡ ᴇʟ ᴅʩʝʨʽʥʝʥ ʙײʟʳʣסʘʥ ʞʳʨʘסʳ, ʞʘʨ ï ײץʟסʘ ʘʡʥʘʣסʘʥ 

ʞʝʨ ʙʝʪʪʝʨʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ ʩʦʣ ʞʝʨʜʽ ץʦʨʰʘʧ, ʝʪʝʢ ʞʘסʳʥʘ ʙײʪʘʣʘʨ, ʢᴇʧʞʳʣʜʳץ 

ʰᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢʪʝʨ ʝʛʫ, (ʷסʥʠ ʪʦʧʳʨʘץ ʢᴇʰʫʽ ʪʦץʪʘʧ,ʙʘʩʪʘʧץʳ ץʘʣʧʳʥʘ ʢʝʣʛʝʥ). 

ü  ɽʢʽʥʰʽ ʪᴅʩʽʣ ï ʝʛʽʥʜʽʢ ʧʝʥ ʙʘʫ ï ʙʘץʰʘ ʦʪʳʨסʳʟʳʣסʘʥ ʘʣץʘʧʪʳש ʘʡʥʘʣʘʩʳʥ ʪײʨסʳʥ 

ʭʘʣʳץʪʳש ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʢᴇʧ ʞʳʣʜʳץ ʞʘʩʳʣ ʞʝʣʝʢʪʝʨʤʝʥ ץʦʨʰʘʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʢʝʥ. 

ü  תʰʽʥʰʽ ʪᴅʩʽʣ ï ʢʝש ʙʘʡʪʘפ ץʘʟʘץʩʪʘʥʥʳש ʞʘʡʳʣʳʤʜʳץ ʞʝʨʣʝʨʽʥʝ, װʟʙʝʡ ʞʳʣ ʩʘʡʳʥ 

ʢᴇʧ ʤʘʣ ʞʘʶ ʩʦʣ ʞʝʨʜʽש ᴇʩʽʤʜʽʛʽʥ ʤװʣʜʝʤ ʞʦʡʳʧ, ʪʦʧʳʨʘסʳʥ ʪʘʧʪʘʧ, ʪʦʟʜʳʨʳʧ ʞʽʙʝʨʝʜʽ. 

ʉʦʥʜʳץʪʘʥʜʘ ʭʘʣץʳʤʳʟʜʳש ʘʨʘʩʳʥʜʘ ʙʽʨ ʞʘʡʣʘʫסʘ ʤʘʣʜʳ װʟʙʝʡ װʰ ʞʳʣʜʘʥ ʘʨʪʳץ ʙʘסʫסʘ 

ʙʦʣʤʘʡʪʳʥ ʪʳʡʳʤ ʜᴅʩʪװʨʽ ʙʘʨ.  

ü ʊᴇʨʪʽʥʰʽ ʪᴅʩʽʣʽ ï ɸʪʘʤ ץʘʟʘץ ʪʦʧʳʨʘץʪʳ ʦʡʳʧ, ʞʝʨ ʙʝʪʽʥ ץʘʟʳʧ ᴇʟʝʥ ï ʙײʣʘץʪʘʨʜʘʥ 

ʙʝʪʢʝʡʣʝʨʛʝ, ʪʘʫ ʘʣץʘʧʪʘʨʳʥʘ ʩʫʘʨʤʘʣʳ ʝʛʽʥ װʰʽʥ ʘʨʳץʪʘʨ ʪʘʨʪʫסʘ ᴇʪʝ ʰʝʙʝʨ ʙʦʣסʘʥ .  

ʄʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ ʙʘʣʘʥʳש ʩʘʥʘʩʳʥʜʘ ʪʘʙʠסʘʪץʘ ʜʝʛʝʥ ʦש ʢᴇʟץʘʨʘʩʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʤʝʢʝʤʝʣʝʨʜʝʥ, ʙʘʣʘʙʘץʰʘʣʘʨʜʘʥ ʙʘʩʪʘʣʳʧ, ʦʜʘʥ ᴅʨʽ ʞʦסʘʨʳ ʩʳʥʳʧʪʘʨʜʘ 

ʞʘʣסʘʩʫʳʪʠʽʩ. ɹסײʘʥ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʧᴅʥʜʝʨʽʥ ʦץʳʪʫʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʤʘʟʤײʥʜʘ ײץʨʳʣסʘʥ 

ʪʘץʳʨʳʧʪʘʨ ʤʝʥ ʪʘʥʳʤʜʳץ ʥʝʛʽʟʜʝʛʽ ʽʩ-ᴅʨʝʢʝʪʪʝʨ ʞʘʪʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪʘʙʠסʘʪץʘ ץʘʤץʦʨʣʳץ 

ʩʠʧʘʪʳʥʜʘסʳ ᴅʨ ʪװʨʣʽ ʽʩ-ʰʘʨʘʣʘʨ ʤʝʥ ʦʡʳʥʜʘʨ ʪ.ʙ. ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ʭʘʣʳץ 

ʪᴅʞʽʨʠʙʝʩʽʥʜʝʛʽ ʤʳʥʘʜʘʡ ץʘʨʘʧʘʡʳʤ ʪװʩʽʥʽʢʪʝʨ: çʙʽʨ ʪʘʣ ʢʝʩʩʝש, ʦʥ ʪʘʣ ʝʢè çʛװʣʜʽ ʞײʣʤʘè, 

çʘסʘʰʪʳ ʩʳʥʜʳʨʤʘè, çײץʤʳʨʩץʘʥʳ ʙʘʩʧʘè ʪ.ʙ. ʪʽʨʢʝʩʪʝʨʜʽש ʘʩʪʘʨʳʥʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʤʘשʳʟʳ 

ʙʘʨ. ʆʩʳʥʜʘʡ ץʘʨʘʧʘʡʳʤ ʪװʩʽʥʽʢʪʝʨʜʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝ ʙʝʨʫ ʙʘʩʪʘʫ 

ʘʣʘʜʳ.ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ץʦʡʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨ: 

-ʦץʫʰʳʣʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ץʦʨʰʘסʘʥ ʦʨʪʘ ʪʫʨʘʣʳ ʘʫץʳʤʜʳ, ʥʘץʪʳ ʙʽʣʽʤ ʙʝʨʫ; 

-ʦʣʘʨʜʳש ʪʘʙʠסʘʪץʘ ʜʝʛʝʥ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʘʨʪʪʳʨʫ; 

-ʵʢʦʣʦʛʠʷʣʳץ ʥʝʤײץʨʘʡʣʳץʪʳ ʙʦʣʜʳʨʤʘʫ; 

-ʦʣʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʫ. 

 :ʘʤʪʠʜʳץ ʳʪʪʳסʘʥ ʦʨʪʘ ʤᴅʩʝʣʝʣʝʨʽʥ ʙʽʣʽʤ ʙʝʨʫ ʝʢʽ ʙʘסʦʨʰʘפ

-ʽʨʛʝʣʽ ʞᴅʥʝ ץʦʣʜʘʥʙʘʣʳ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʝʪʽʥ ʩʘʫʘʪʪʳ ʤʘʤʘʥʜʘʨ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ᴅʨʪװʨʣʽ 

ʧᴅʥʜʝʨʜʽש ʤʘʟʤײʥʳʥ ʵʢʦʣʦʛʠʷʣʘʥʜʳʨʫ; 

-ʞʘסʳʤʩʳʟ ʵʢʦʣʦʛʠʷʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʙʦʣʜʳʨʤʘʫ ʤʘץʩʘʪʳʥʜʘ ʢᴇʧʰʽʣʽʢ ʧʽʢʽʨ 

 .ʘʣʳʧʪʘʩʪʳʨʫץ
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ɾʘʣʧʳ ʦץʫ װʨʜʽʩʽʥʽש ʣʦʛʠʢʘʩʳ ץʘʨʘʧʘʡʳʤʥʘʥ ʢװʨʜʝʣʽʛʝ ץʘʨʘʡ, ʵʢʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘ 

ʩʘʙʘץʪʘʩʪʳʨʳʣʫʳ ʢʝʨʝʢ. פʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ ʤᴅʩʝʣʝʣʝʨʽʥʝ ʩʳʥ ʢᴇʟʙʝʥ ץʘʨʘʧ, ʦʥʳ ʩʘץʪʘʫ 

 ץʙʽʨʽ. ʕʢʦʣʦʛʠʷʣʳ שʳʟʜʳ ʤʽʥʜʝʪʪʽשʤʘ שʰʽʥ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳ ʞʘʫʘʧʢʝʨʰʽʣʽʢʢʝ ʪᴅʨʙʠʝʣʝʫ ï ʝװ

ʙʽʣʽʤʥʽש ʪʠʽʤʜʽʣʽʛʽ ʞװʡʝʣʽʣʽʢ ʪᴅʩʽʣʛʝ ʥʝʛʽʟʜʝʣʽʧ, װʟʜʽʢʩʽʟ ʞװʡʝʛʝ ʘʡʥʘʣסʘʥʜʘ סʘʥʘ ʪʘʙʳʩץʘ 

ʞʝʪʝʜʽ. תʟʜʽʢʩʽʟ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ײץʨʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï סʳʣʳʤʠ ʙʽʣʽʤ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʙʽʣʽʤ ʥʝʛʽʟʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ: çɹʦʣʘʰʘץʪʘ ʘʜʘʤ ʙʘʣʘʩʳ ɾʝʨ ʙʝʪʽʥʜʝʛʽ ʙʘʨʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽש 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʳ ʙʦʣʘʜʳè, - ʜʝʛʝʥ ʝʜʽ (ɺʝʨʥʘʜʩʢʠʡ, 1965; 69). ɸʜʘʤ ᴇʟʽʥʽש ʩʘʫʘʪʪʳʣʳסʳ ʤʝʥ 

ʩʘʥʘʣʳ ʽʩ-ᴅʨʝʢʝʪʽ ʘʨץʳʣʳ ʢʝʟ-ʢʝʣʛʝʥ ʤᴅʩʝʣʝʥʽ ʦשʪʘʡʣʳ ʰʝʰʝ ʘʣʘʜʳ. פʦʨʰʘסʘʥ ʦʨʪʘʥʳש 

ʩʘʧʘʩʳʥ ʩʘץʪʘʫ ʤʝʥ ץʦʨסʘʫʜʳ ʢᴇʟʜʝʡʪʽʥ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳ ʩʘʥʘʩʳʥʜʘ 

ʤʳʥʘʜʘʡ סײʳʤʜʘʨ ץʘʣʳʧʪʘʩʘʜʳ: 

× ʵʢʦʣʦʛʠʷʣʳץ ʩʘʥʘʣʳʣʳץ; 

× ʵʢʦʣʦʛʠʷʣʳץ ʦʡʣʘʫ; 

× ʵʢʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳʣʳץ; 

× ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪ; 

× ʢɻʦʣʦʛʠʷʣʳץ ʵʪʠʢʘ. 

ɻװʣʜʝʧ ʪײʨסʘʥ ʞʝʨʜʽש ʢװʣ-ץʦץʳʩץʘ, ʢᴇʣʜʽש ʙʘʪʧʘץץʘ, ʰʳʨʘʡʣʳ ʰʘʣסʳʥʥʳש ʢᴇʰʧʝʣʽ ײץʤסʘ 

ʘʡʥʘʣʫʳʥʘ ʪʘʙʠסʘʪʪʳ ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥʘʪʳʥ ץʦסʘʤ ʤʝʥ ʘʜʘʤ ʢʽʥᴅʣʽ. ʊʘʙʠסʘʪʪʳ ץʘʣʧʳʥʘ 

ʢʝʣʪʽʨʫʜʽ ʤʘץʩʘʪ ʝʪʢʝʥ ʘʜʘʤ ʙʘʩץʘʜʘʥ ʦʩʳʥʳ ʢװʪʧʝʡ, ᴇʟʽ ʙʘʩʪʘʫʳ ʢʝʨʝʢ. ʗסʥʠ, ᴇʟʽʥʽש ʙʽʣʽʤʜʽʣʽʛʽ 

ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳʣʳסʳ ʘʨץʳʣʳ ʪʘʙʠסʘʪץʘ ʦש ᴇʟʛʝʨʽʩ ʝʥʛʽʟʝ ʘʣʘʜʳ. 

ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝ ʙʝʨʫ ï ʦץʫʰʳʥʳ ץʦסʘʤ ʪʘʣʘʙʳʥʘ ʩʘʡ ʪײʣסʘ ʨʝʪʽʥʜʝ 

 ʢʽʣ ᴅʣʝʤʛʝ ʙʽʣʽʤװʘʥ ʙʘʣʘ ʙץץʙʽʨʝʛʝʡ ʞʦʣʳ. ᴆʡʪʢʝʥʽ, ʤʝʢʪʝʧ ʙʽʪʽʨʽʧ ʰʳ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ

ʞװʟʽʤʝʥ ʘʰʳʣסʘʥ ʩʘʥʘʣʳ ʢᴇʟʽʤʝʥ ץʘʨʘʡ ʙʽʣʩʝ סʘʥʘ ʙʽʣʽʤʜʝʥʜʽʨʫ ʤʘץʩʘʪʳʥʜʘ ʞʝʪʝʜʽ. ʄʝʢʪʝʧ ʩʦʣ 

ʙʘסʳʪʪʘ ʙʘʣʘʥʳש ʢʝʣʝʰʝʢʪʝ ʞʝʪʽʣʫʽʥʝ ʤʳץʪʳ ʥʝʛʽʟ ʩʘʣʫʳ ʢʝʨʝʢ. ɹʘʣʘ ʩʘʥʘʩʳʥʜʘ çɸʜʘʤ ï ϨʦϤʘʤ 

- ʪʘʙʠϤʘʪè ʪװʩʽʥʽʛʽ ʪʦʣʳץ ץʘʣʳʧʪʘʩץʘʥʜʘ סʘʥʘ ʦʣ ʟʘʤʘʥʥʳש ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʽʣʽʤʜʽ, ʩʘʫʘʪʪʳ 

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʪײʣסʘסʘ ʘʡʥʘʣʘʜʳ. 

ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤʥʽשʥʝʛʽʟʛʽ ʢᴇʟʜʝʨʽ: ʭʠʤʠʷ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ, ʪʘʙʠסʘʪʪʘʥʫ, 

ʘʩʪʨʦʥʦʤʠʷ ʧᴅʥʜʝʨʽ, ʦʣʘʨʜʳש ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘסʳ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʜᴅʨʽʩʪʝʨʜʝ ʪʝʨʝש 

ʪװʩʽʥʜʽʨʽʧ, ʩʳʥʳʧʪʘʥ ʞᴅʥʝ ʤʝʢʪʝʧʪʝʥ ʪʳʩ ʵʢʦʣʦʛʠʷʣʳץ ʞײʤʳʩʪʘʨʜʘ ʪʠʽʤʜʽ ץʦʣʜʘʥʘ ʙʽʣʫʛʝ 

ʦץʫʰʳʣʘʨʜʳ װʡʨʝʪʫ ʞᴅʥʝ ʜʘסʜʳʣʘʥʜʳʨʫ - ʤסײʘʣʽʤʥʽש ʤʽʥʜʝʪʽ (ʊʫʨʜʳʢʫʣʦʚ, 1998: 89). 

ʕʢʦʣʦʛʠʷʣʳץ ʪᴅʨʙʠʝ ʞײʤʳʩʪʘʨʳʥʳש ʪװʨʣʝʨʽ: 

1. ɸʫʳʣ ʤʝʢʪʝʧʪʝʨʽʥʽש ʦץʫ-ʪᴅʞʽʨʠʙʝ ʘʣʘץʳʥ ʙʘסʘʣʳ ʘסʘʰʪʘʨ ʪץײʳʤʳʥʳש ʢᴇʰʝʪʪʝʨʽʥ 

ᴇʩʽʨʽʧ, ʢᴇʛʘʣʜʘʥʜʳʨʫסʘ ʧʘʡʜʘʣʘʥʫ. 

2. ʄʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʤʘʥ ʰʘʨʫʘʰʳʣʳסʳʥʘ װʥʝʤʽ ʢᴇʤʝʢ ʢᴇʨʩʝʪʽʧ 

ʦʪʳʨʘʜʳ. ʆʣʘʨʜʳש ʥʝʛʽʟʛʽ ʘʪץʘʨʘʪʳʥ ʞײʤʳʩʪʘʨʳʥʳש ʪװʨʣʝʨʽ: ʢᴇʰʝʪ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ᴇʩʽʨʫ, 

ʘסʘʰʪʘʨ ʦʪʳʨסʳʟʫ, ʦʣʘʨʜʳ ʢװʪʫ, ᴇʨʪʪʝʥ, ײʨʳʣʘʨʜʘʥ ץʦʨסʘʫ, ʦʨʤʘʥ-ʪʦסʘʡ ʟʠʷʥʜʳ ʞᴅʥʜʽʢʪʝʨʤʝʥ 

ʢװʨʝʩʫ. 

- ʜᴅʨʽ ᴇʩʽʤʜʽʢʪʝʨʽʥ ʜʘʡʳʥʜʘʫ, ʞʠʜʝʢ, ʩʘשʳʨʘʫ-ײץʣʘץ, ʪ.ʙ. ʞʝʤʽʩʪʝʨʜʽ ʞʠʥʘʫ; 

- ʧʘʡʜʘʣʳ ʞʘʥʫʘʨʣʘʨʜʳ ץʦʨסʘʫ ʞᴅʥʝ ʝʩʝʙʽʥ ʘʣʳʧ ʦʪʳʨʫ;  

3.ʆץʫʰʳʣʘʨ ʘʫʳʣʰʘʨʫʘʰʳʣʳץ ʪᴅʞʽʨʠʙʝ ʞײʤʳʩʳʤʝʥ ʘʡʥʘʣʳʩʘʜʳ.  

4. ʆץʫʰʳʣʘʨ ʪʘʙʠסʘʪץʘ ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥ ʘʜʘʤʜʘʨʤʝʥ ʢװʨʝʩʝʜʽ, ץʦʨʳץʪʘסʳ ʝʨʝʞʝʥʽ 

ʙײʟʫʰʳʣʘʨʜʳ ʘʥʳץʪʘʡʜʳ, ʭʠʤʠʷʣʳץ ʫʣʳ ʟʘʪʪʘʨʜʳ, ʤʠʥʝʨʘʣʜʳץ ʪʳץʘʡʪץʳʰʪʘʨʜʳ ʩʘץʪʘʫ ʞᴅʥʝ 

 .ʟʫʰʳʣʘʨʜʳ ᴅʰʢʝʨʣʝʡʜʽײʦʣʜʘʥʫ ʝʨʝʞʝʣʝʨʽʥ ʙץ

5. ʕʢʦʣʦʛʠʷʣʳץ ʪᴅʨʙʠʝʛʝ ʘʡʣʘʥʳʩʪʳ ʤʝʢʪʝʧʪʝ ʞʘʧʧʘʡ ʰʘʨʘʣʘʨ ײʡʳʤʜʘʩʪʳʨʳʣʘʜʳ. ʆʣʘʨ: 

ʢʝʰʪʝʨ, ʜᴅʨʽʩʪʝʨ, ʙʘʷʥʜʘʤʘʣʘʨ, ʪ.ʙ. 

6. ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝ ᴅʨ ʪװʨʣʽ ʩʳʥʳʧʪʘʨʜʘסʳ 

ʦץʫ ʧᴅʥʜʝʨʽʥʽש ʤʘʟʤײʥʳ, ץʦסʘʤסʘ ʧʘʡʜʘʣʳ ʞײʤʳʩ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ʝשʙʝʢ ʘʨץʳʣʳ ʽʩʢʝ 

ʘʩʳʨʳʣʘʜʳ. 

ʕʢʦʣʦʛʠʷʣʳץ ץʦסʘʤʥʳש ʤʘץʩʘʪʳ: ץʦסʘʤ ʤװʰʝʣʝʨʽʥ ᴇʟʜʝʨʽ ʪײʨסʘʥ ʘʡʤʘץʪʳש ʪʘʙʠסʘʪʳʥ 

 ᴅʜʽʩʪʝʨʽ ʤʝʥ שʨʛʽʟʫʜʽװʤʳʩʳʥʘ ʪʘʨʪʫ, ʟʝʨʪʪʝʫʜʽ ʞײʪʫʛʝ ʪᴅʨʙʠʝʣʝʫ, ʟʝʨʪʪʝʫ ʞװʘ, ʢסʘʫסʦʨץ

ʪᴅʩʽʣʜʝʨʽʥʝ װʡʨʝʪʫ, ʤʝʢʪʝʧʪʽ ʵʢʦʣʦʛʠʷʣʳץ ʞײʤʳʩʪʳש ʦʨʪʘʣʳסʳʥʘ ʘʡʥʘʣʜʳʨʫ. 



106 

 

 ʪʳ ʞʝʨʜʝץʳʣʳסʨײʪʘʩʳʧ, ʪץʡʳʤʳʤʝʥ ʳʥʪʳʤʘײ ʰʝʣʝʨʽ ʤʝʢʪʝʧʪʝʛʽ ʞʘʩʪʘʨװʘʤ ʤסʦפ

ʵʢʦʣʦʛʠʷʣʳץ ʰʪʘʙʪʘʨ ײץʨʘʜʳ, ʞʦʨʳץʪʘʨ, ʩʘʷʭʘʪʪʘʨ ײʡʳʤʜʘʩʪʳʨʘʜʳ. ʕʢʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ, 

 ,ʙʽʣʽʤʜʽʣʽʛʽʥʝ שʘʣʽʤʥʽסײʤʘʪʪʘʨʜʳ ʙʽʣʽʤ ʞᴅʥʝ ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʤײʣסʳʣʳʤʠ ʤʘס

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʰʝʙʝʨʣʽʛʽʥʝ, ʞʦסʘʨʳ ʤᴅʜʝʥʠʝʪʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ʕʢʦʣʦʛʠʷʣʳץ ʪᴅʨʙʠʝ 

ʦץʫʰʳʣʘʨʜʳש - ʪʘʙʠסʘʪץʘ ʞʘשʘʰʘ ʢᴇʟץʘʨʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ᴅʨ ʪװʨʣʽ ʥʳʩʘʥʜʘʨʜʘ ʞװʨʛʽʟʽʣʽʧ, 

ʞʝʢʝ ʪײʣסʘʥʳש ʵʤʦʮʠʷʣʳץ ʩʝʟʽʤʜʽʢ ᴅʣʝʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣʳʧ, ʘʜʘʤʛʝʨʰʽʣʽʢ, 

ʞʘʫʘʧʢʝʨʰʽʣʽʢ ץʘʩʠʝʪʪʝʨʽʥ ʞʝʪʽʣʜʽʨʝʜʽ. 

 ʪʠʛʽʟʝʪʽʥ ʟʠʷʥʳ ʪʫʨʘʣʳ שʣʘʩʪʘʥʫʳ, ʣʘʩʪʘʥʫ ʢᴇʟʜʝʨʽ, ʣʘʩʪʘʥʫʜʳ שʘʥ ʦʨʪʘʥʳסʦʨʰʘפ

ʤʘסʣײʤʘʪʪʘʨ, ʦʥʳʤʝʥ ʢװʨʝʩ ʪᴅʩʽʣʜʝʨʽʤʝʥ ʪʘʥʳʩʪʳʨʫ ï ʦץʫʰʳʣʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʤᴅʜʝʥʠʝʪʪʽʣʽʛʽʥ, ʩʘʫʘʪʪʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʪʘʙʠסʠ ʙʘʡʣʳסʳʤʳʟ ï ʩʫʜʳ, ʘʫʘʥʳ, ʪʦʧʳʨʘץʪʳ, ʞʝʨ 

 .(ʛʝʣʙʘʝʚʘ, 2014: 113װʊ) ʘʣʘʡ ʙʽʣʫʛʝ ʪᴅʨʙʠʝʣʝʡʜʽסʘ, ʙʘסʪʘʫץʘ, ʩʘסʦʡʥʘʫʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫץ

 ʘʡʪʫ ʞᴅʥʝסʣײ ʪʘʨʜʳץʠ ʙʘʡʣʳסʘʫ, ʪʘʙʠסʦʨץ ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ ,ʦʨʳʪʘ ʢʝʣʛʝʥʜʝפ

ʩʘץʪʘʫ,ʦʣʘʨʜʳ ʪײʨʘץʪʳ ᴅʨʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʤʝʥ ץʘʪʘʨ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ᴇʥʜʽʨʽʩ ץʘʣʜʳץʪʘʨʳʥʘʥ, 

ᴇʥʜʽʨʽʩʪʝʥ ʰʳץץʘʥ ʰʘʡʳʥʜʳ ʩʫʣʘʨʜʘʥ, ʫʣʳ ʭʠʤʠʢʘʪʪʘʨʜʘʥ ʤʝʥ ʙʘʩץʘʜʘʡ ʪװʨʣʽ ץʘʣʜʳץʪʘʨʳʤʝʥ 

ʣʘʩʪʘʥʫסʘ ʞʦʣ ʙʝʨʤʝʫʛʝ ץʦסʘʤ ʙʦʣʳʧ ʙʽʨ ʘʜʘʤʜʘʡ ʞײʤʳʣʳʧ ץʳʟʤʝʪ ʞʘʩʘʫ ʢʝʨʝʢʪʽʛʽ ʢᴇʨʩʝʪʽʣʜʽ. 

ʄʝʤʣʝʢʝʪʪʽʢ ʟʘשʜʘʨ ʤʝʥ ʭʘʣʳץʘʨʘʣʳץ ʢʝʣʽʩʽʤʜʝʨʛʝ ʩᴅʡʢʝʩ ץʘʟʽʨʛʽ ʞᴅʥʝ ʙʦʣʘʰʘײ ץʨʧʘץʪʘʨʜʳש 

ʧʘʡʜʘʩʳ װʰʽʥ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘ ʪװʨʣʽ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʰʘʨʘʣʘʨʳʥ ʞװʨʛʽʟʫʜʝ ᴅʨʙʽʨ ʢᴇʢʽʨʝʛʽ ʦʷʫ 

ʘʟʘʤʘʪ ñ ʤʝʥʽש ʝʣʽʤ,ʤʝʥʽש ʞʝʨʽʤ ò ʜʝʧʘʪ ʩʘʣʳʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʢʝʥʜʝ סʘʥʘ, ʪʽʨʰʽʣʽʛʽʤʽʟʜʽ 

ʩʘץʪʘʡ ʘʣʘʤʳʟ. 
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ʉɸʅɼɸʈɼʓר ɹᴆʃɻɯʐʊɽʈɯ ɾᴄʅɽ ʆʅʓר ʉɸʅʓʅ ɸʅʓפʊɸʋ 

 

ɸ.ɹ. ʂʫʪʫʤʙʘʝʚʘ, ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽ ʤסײʘʣʽʤʽ 

ʐϧʆ ʉʝʤʝʡ Ϩʘʣʘʩʳ, ˉ44 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ ʂʄʄ 

 

ɸʥʥʦʪʘʮʠʷ. ʂʘʞʜʦʝ ʯʠʩʣʦ ʠʤʝʝʪ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʜʝʣʠʪʝʣʷ, ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʝʣʠʪʝʣʷ ʠ ʢʘʢ ʨʘʩʩʯʠʪʘʪʴ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. ɼʝʣʠʪʝʣʠ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ - ʦʜʥʘ ʠʟ ʣʝʛʢʠʭ ʪʝʤ ʚ 

ʤʘʪʝʤʘʪʠʢʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʤʘ ʛʣʫʙʦʢʘʷ, ʠ ʤʥʦʛʠʝ ʦʣʠʤʧʠʡʩʢʠʝ ʟʘʜʘʯʠ ʩʦʩʪʘʚʣʝʥʳ ʧʦ ʵʪʦʡ 

ʪʝʤʝ. ʂʘʢ ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʯʝʥʠʢʠ ʧʦʣʫʯʠʣʠ, ʩʢʦʣʴʢʦ ʠʤ ʚʨʝʤʝʥʠ ʥʫʞʥʦ ʯʪʦʙʳ 

ʨʝʰʠʪʴ ʟʘʜʘʯʫ? ʊʝʤʘ  ʧʦʩʪʝʧʝʥʥʦ ʫʩʣʦʞʥʷʝʪʩʷ ʠ ʜʦʚʦʜʠʪʩʷ ʜʦ ʫʨʦʚʥʷ ʦʣʠʤʧʠʡʩʢʠʭ ʟʘʜʘʯ.  
 ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʩʘʥʜʘʨʜʳש ʙᴇʣʽʥʛʽʰʪʽʛʽ, ʙᴇʣʛʽʰʪʝʨ, ʦʣʠʤʧʠʘʜʘ ʝʩʝʧʪʝʨʽ 

  

ʆץʫʰʳ ʞʘʩʪʘʡʳʥʘʥ ᴇʟʽʥʝ ץʘʞʝʪʪʽ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝʥʽ ʙʦʡʳʥʘ ʩʽשʽʨʽʧ ᴇʩʩʝ, ʦʥʳש ʙʦʣʘʰʘסʳ 

ʞʘʨץʳʥ ʙʦʣʘʨʳ ʩᴇʟʩʽʟ. ʉʝʙʝʙʽ ץʘʟʽʨʛʽ ץʦסʘʤ ʢװʥ ʩʘʥʘʧ ץʘʨץʳʥʜʘʧ ʜʘʤʫ ʤʝʥ ᴇʟʛʝʨʽʩ װʩʪʽʥʜʝ. ʊʽʧʪʽ 

ʢʝʡʙʽʨ ʤʘʤʘʥʜʳץʪʘʨʜʳץ שʘʞʝʪʪʽʛʽ ʙʦʣʤʘʡ ʘʣʳʥʳʧ ʪʘʩʪʘʣʩʘ, ʘʣ ʢʝʨʽʩʽʥʰʝ ʙײʨʳʥ ʝʩʪʽʤʝʛʝʥ ʞʘשʘ 

ʤʘʤʘʥʜʳץʪʘʨ ʧʘʡʜʘ ʙʦʣʫʜʘ. ɹʽʣʽʢʪʽ ʤʘʤʘʥ ʙʦʣʫ װʰʽʥ ʤʝʢʪʝʧʪʝʛʽ ʬʠʟʠʢʘ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘ 

ʧᴅʥʜʝʨʽʥ ʦץʫʰʳ ʞʝʪʽʢ ʤʝשʛʝʨʫ ץʘʞʝʪ.ʉʦʥʜʳץʪʘʥ ʜʘ ʤʝʢʪʝʧʪʽש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ï ʙʦʣʘʰʘץʪʘ 

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ, ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪ ʜʝשʛʝʡʽʥʝ ʩʘʡ ʥᴅʪʠʞʝʣʽ ʞײʤʳʩ ʘʪץʘʨʘ ʘʣʘʪʳʥ ʙʽʣʽʢʪʽ 

 ʘʨʘʧʘʡʳʤץ ʙᴇʣʛʽʰʪʝʨʽ - ʤʘʪʝʤʘʪʠʢʘʜʘ שʘ ʜʘʡʳʥʜʘʫ. ʅʘʪʫʨʘʣ ʩʘʥʜʘʨʜʳסʣײʟʳʨʣʳ ʪײץ

ʪʘץʳʨʳʧʪʘʨʜʳש ʙʽʨʽ. ʉʦʣʘʡ ʜʝʩʝʢ ʪʝ ʪʘץʳʨʳʧ ʪʝʨʝשʜʝʡ ʪװʩʽʧ, ץʘʥʰʘʤʘ ʦʣʠʤʧʠʘʜʘ ʝʩʝʧʪʝʨʽ ʦʩʳ 

ʙᴇʣʛʽʰʪʝʨ ʪʘץʳʨʳʙʳʥʘ ʘʨʥʘʧ ײץʨʘʩʪʳʨʳʣʳʧ ʞʘʪʘʜʳ. ɹײʣ ʞʦʙʘʜʘ ʘʣסʘʥ ʙʽʣʽʤʜʽ ץʘʣʘʡ ʙʘʷʥʜʳ 
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ʝʪʝʤʽʟ, ײʟʘץ ʫʘץʳʪ ײʤʳʪʧʘʡ ץʘʣʘʡ ʝʩʢʝ ʩʘץʪʘʫ ʢʝʨʝʢ ʜʝʛʝʥʛʝ ʞʘʫʘʧ ʽʟʜʝʜʽʤ. ʊʘץʳʨʳʧץʘ ʩʘʡ 

 ʛʝʡʽʥʝ  ʜʝʛʝʥʛʝשʜʝ שʠʳʥʜʘʪʳʧ ʦʣʠʤʧʠʘʜʘ ʝʩʝʧʪʝʨʽʥʽץ ʨʘʩʪʳʨʳʧ, ʙʽʨʪʽʥʜʝʧײץ ʘʨʘʧʘʡʳʤ ʝʩʝʧʪʝʨץ

ʞʝʪʢʽʟʫʛʝ ʪʳʨʳʩʪʳʤ. ᴄʨʽ ʦʩʳ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʢᴇʧ  ʽʟʜʝʥʽʧ ʦץʫʣʳץʧʝʥ ʰʝʢʪʝʣʽʧ ץʘʣʤʘʡ 

 ʘʨʫ ʞʦʣʳʥʘסʪʘʧ, ʰʳץʳʥʘʩʳʥ ʩʘסʤʘ שʘʨʘʩʪʳʨʜʳʤ. ɽʩʝʧʪʽץ ʪʳ ʜʘ, ʧʘʡʜʘʣʳ ᴅʜʽʩʪʝʨץʳʟʳץ

ʢʝʣʛʝʥʜʝ ʙʘʩץʘʰʘ ץʳʨʳʥʘʥ ץʘʨʘʧ, ʪʳש ᴅʜʽʩʪʝʨ ʪʘʙʫסʘ ʪʘʣʧʳʥʜʳʤ.  ʉʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʤʝʢʪʝʧ 

ʦץʫʣʳסʳʥʜʘ ʞʦץ ʬʦʨʤʫʣʘʣʘʨʜʳ ʪʘʧʪʳʤ. ᴄʨ ʞʳʣʜʘʨʜʘסʳ ʤʝʢʪʝʧʽʰʽʣʽʢ, ʘʡʤʘץʪʳץ ʞᴅʥʝ 

ʘʫʜʘʥʜʳץ ʝʩʝʧʪʝʨʜʽ ץʘʨʘʩʪʳʨʳʧ ʪʘץʳʨʳʙʳʤʳʟסʘ ʩʘʡ ʢʝʣʝʪʽʥʜʝʨʽʥ ʟʝʨʪʪʝʧ ʰʳסʘʨʜʳʤ. ʂᴇʙʽʥʝ 

ʤײʥʜʘʡ ʝʩʝʧʪʝʨ ʦʣʠʤʧʠʘʜʘ ᴇʪʝʪʽʥ ʞʳʣסʘ ʜʘ ʙʘʡʣʘʥʳʩʪʳ ʙʝʨʽʣʝʪʽʥʽʥ ʩʝʟʽʥʜʽʤ. ɹײʣ ʞʦʙʘʜʘסʳ 

ʙʘʩʪʳ ʤʘץʩʘʪʳʤ ʙʽʨ ʞʘסʳʥʘʥ ʙʝʣʛʽʣʽ ʙʽʨ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ʪײʨסʳʜʘ ʪʦʣʳץץʘʥʜʳ 

ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥ ʞװʨʛʽʟʫ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʦʣʠʤʧʠʘʜʘ ʝʩʝʧʪʝʨʽʥ ʰʝʰʽʧ ʜʘסʜʳʣʘʥʫ. 

ɹʽʟʜʽ ץʳʟʳץʪʳʨסʘʥʳ ʞʘʡ ʩʘʥʜʘʨʜʳש ʰʝʢʩʽʟ ʢᴇʧ ʝʢʝʥʜʽʛʽ. פʳʩץʘ ʦʡʣʘʡʪʳʥ ʙʦʣʩʘץ 

ʩʘʥʜʘʨʜʳװ שʣʢʝʡʛʝʥ ʩʘʡʳʥ ʙᴇʣʛʽʰʪʝʨʽ ʘʨʪʘ ʙʝʨʝʪʽʥ ʰʳסʘʨ ʜʝʨ ʝʜʽʢ. ɹʽʟʜʽש ʟʘʤʘʥʳʤʳʟʜʘʥ 

ʙײʨʳʥסʳ III סʘʩʳʨʜʘ ᴇʤʽʨ ʩװʨʛʝʥ ʛʨʝʢ ʤʘʪʝʤʘʪʠʛʽ ɽʚʢʣʠʜ ʞʘʡ ʩʘʥʜʘʨʜʳש ʰʝʢʪʝʫʩʽʟ ʢᴇʧ ʝʢʝʥʽʥ 

ʞᴅʥʝ ʝװ שʣʢʝʥ ʞʘʡ ʩʘʥʜʳ ʘʪʘʧ ʢᴇʨʩʝʪʫ ʤװʤʢʽʥ ʝʤʝʩʪʽʛʽʥ ʜᴅʣʝʣʜʝʛʝʥ. ɽʚʢʣʠʜʪʝʥ ʙʽʨʰʘʤʘ 

ʢʝʡʽʥʽʨʝʢ ɸʣʝʢʩʘʥʜʨʠʷʜʘ ᴇʤʽʨ ʩװʨʛʝʥ ʝʞʝʣʛʽ ʛʨʝʢ ʤʘʪʝʤʘʪʠʛʽ ʕʨʘʪʦʩʬʝʥ  ʞʘʡ ʩʘʥʜʘʨ ʢʝʩʪʝʩʽʥ 

ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ ᴇʟʽʥʽש ʪᴅʩʽʣʽʥ ײʩʳʥʜʳ. ʆʣ ʪᴅʩʽʣ çʕʨʘʪʦʩʬʝʥ ʝʣʝʛʽè ʜʝʧ ʘʪʘʣסʘʥ. ɾʘʡ ʩʘʥʜʘʨʜʳ 

ʟʝʨʪʪʝʫʜʝ ʦʨʳʩ ʤʘʪʝʤʪʠʢʪʝʨʽ ʇ. ʃ. ʏʝʙʳʰʝʚ (1821-1894) ʞᴅʥʝ ʀ. ʄ. ɺʠʥʦʛʨʘʜʦʚ (1981-1983) 

ʟʦʨ ʝשʙʝʢ ʩʽשʽʨʜʽ. ʇ. ʃ. ʏʝʙʳʰʝʚ 1-ʜʝʥ װʣʢʝʥ ʢʝʟ ʢʝʣʛʝʥ ʥʘʪʫʨʘʣ ʩʘʥʤʝʥ ʦʜʘʥ ʝʢʽ ʝʩʝ װʣʢʝʥ 

ʩʘʥʥʳש ʘʨʘʩʳʥʜʘ ʢʝʤ ʜʝʛʝʥʜʝ ʙʽʨ ʞʘʡ ʩʘʥ ʙʦʣʘʪʳʥʳʥ ʜᴅʣʝʣʜʝʜʽ [1]. 

1989  ʞʳʣסʘ ʜʝʡʽʥ ʵʣʝʢʪʨʦʥʜʳץ ʝʩʝʧʪʝʫʽʰ ʤʘʰʠʥʘʣʘʨ ʘʨץʳʣʳ 286243  ï 1 ï ʞʘʡ ʩʘʥ 

ʙʦʣʘʪʳʥʳ ʘʥʳץʪʘʣסʘʥ. ɹײʣ ʩʘʥʜʳ ʞʘʟʫ װʰʽʥ 25000 ʮʠʬʨ ץʘʞʝʪ! ʆʩʳʥʜʘʡ ץʳʟʳץʪʳ ʜʝʨʝʢʪʝʨʜʽ 

ʝʩʪʽʛʝʥʜʝ ʙײʣ ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʤ ʘʨʪʘ ʪװʩʪʽ. ʆʩʳʥʜʘʡ ʙʽʨ ʞʘשʘʣʳץʪʳ ʙʽʟ ʜʝ ʘʰʩʘס ץʦʡ 

ʜʝʛʝʥ ʘʨʤʘʥ ʘʣסʘ ʞʝʪʝʣʝʡʜʽ. 

ʉʘʥʜʘʨ ʤʝʥ ʦʣʘʨʜʳש ʙᴇʣʛʽʰʪʝʨʽ  ʪʫʨʘʣʳ ʰʳסʘʨʤʘʰʳʣʳץ ʪײʨסʳʜʘ ʽʟʜʝʥʽʧ, ץʠʳʥʳʨʘץ 

ʝʩʝʧʪʝʨʜʽ ʦשʪʘʡʣʳ ʰʝʰʫ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʫ, ʦʣʠʤʧʠʘʜʘ ʝʩʝʧʪʝʨʽʥ ʰʝʰʫʛʝ ʜʘסʜʳʣʘʥʫ. 

ʊʘשʜʘʣסʘʥ  ʪʘץʳʨʳʧ ʤʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ  ץʘʨʘʧʘʡʳʤ ʤʘʟʤײʥסʘ ʠʝ. ᴄʨ ʪװʨʣʽ ץʘʙʽʣʝʪʪʽ 

ʦץʫʰʳʣʘʨ ʪʝʟ ʤʝשʛʝʨʽʧ ʢʝʪʝ ʘʣʘʜʳ. ʉᴇʡʪʝ ʪײʨʘ ײץʧʠʷ ʪװʨʜʝ ʢװʨʜʝʣʝʥʽʧ ʢʝʣʽʧ ʦʣʠʤʧʠʘʜʘ 

ʝʩʝʧʪʝʨʽʥʜʝ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ʆʩʳ ʞʝʨʜʝ ʦץʫʰʳʥʳש ʪʳסʳʨʳץץʘ ʪʽʨʝʣʝʨʽ ʘʥʳץ. ʆʩʳ ʢʝʜʝʨʛʽʥʽש 

ʘʣʜʳʥ ʘʣʫ, ʦץʫʣʳץʧʝʥ  ʰʝʢʪʝʣʤʝʡ ʝʩʝʧʪʝʫʜʽש ʪʠʽʤʜʽ ʪᴅʩʽʣʽʥ ײʩʳʥʫ.  

ɹᴇʣʫ - ʙײʣ ʙʽʨ ʩʘʥʥʳש ʝʢʽʥʰʽʛʝ ʙᴇʣʽʥʫ ץʘʙʽʣʝʪʽ. ɹᴇʣʫ ʙʝʣʛʽʣʝʨʽ פʘʡʪʘ ᴇʨʣʝʫ ʜᴅʫʽʨʽʥʜʝ 

ʢʝשʽʥʝʥ ʪʘʥʳʤʘʣ ʙʦʣʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, װʣʢʝʥ ʩʘʥʜʘʨ ʤʝʥ ʙᴇʣʛʽʰʪʝʨʽ ʙʘʨ 

ʙᴇʣʰʝʢʪʝʨʜʽ ץʳʩץʘʨʤʘʡʪʳʥ ʪװʨʛʝ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ. 

ʕʨʘʪʦʩʬʝʥ (ɹ.ʜ.ʜ. 276 ï 194 ʞʞ) - ʛʨʝʢ סʘʣʳʤʳ, ʤʘʪʝʤʘʪʠʢʘʤʝʥ ץʘʪʘʨ ʘʩʪʨʦʥʦʤʠʷ, 

ʛʝʦʛʨʘʬʠʷ, ʪʘʨʠʭʪʳ ʜʘ ʞʘץʩʳ ʙʽʣʛʝʥ. ʆʣ ʞʘʡ ʩʘʥʜʘʨʜʳ ʪʘʙʫʜʳש ʪᴅʩʽʣʽʥ ʦʡʣʘʧ ʪʘʫʳʧ, ʩʦʣ ʢʝʟʜʝʛʽ 

ʙʝʣʛʽʣʽ ᴅʣʝʤ ʢʘʨʪʘʩʳ ʤʝʥ ʘʩʧʘʥ ʜʝʥʝʣʝʨʽʥʽש ʢʘʨʪʘʩʳʥ ʞʘʩʘסʘʥ, ʩʦʥʜʘʡ-ʘץ (ʚʠʩʦʢʦʩʥʳʡ) ʞʳʣʜʳ 

ʝשʛʽʟʫʜʽץ שʘʞʝʪʪʽʣʽʛʽʥ ʥʝʛʽʟʜʝʛʝʥ. ʆʥʳש ʥʝʛʽʟʛʽ ʞʝʪʽʩʪʽʛʽ ï ɾʝʨʜʽש ʢᴇʣʝʤʽʥ ʘʜʘʤʜʘʨ ʦʥʳש ʰʘʨ 

ʪᴅʨʽʟʜʝʩ ʝʢʝʥʽʥ ʙʽʣʛʝʥʛʝ ʜʝʡʽʥ ʝʩʝʧʪʝʧ ʰʳסʘʨʫʳ. ᴆʟ ʝʩʝʧʪʝʫʣʝʨʽʥʽש ʥʝʛʽʟʽʥʜʝ ʦʣ ʢʘʨʪʘʜʘ 

ʙʝʣʛʽʣʝʥʙʝʛʝʥ ʤײʭʠʪʪʳש ᴅʣʽ ʜʝ ʦʨʘʩʘʥ װʣʢʝʥ ʢʝשʽʩʪʽʢʪʝʨʽ ʙʘʨ ʝʢʝʥʽʥ ʙʦʣʳʩʘʜʳ ʞᴅʥʝ ʦʥʳש 

ʘʡʪץʘʥʳ ʜײʨʳʩ ʢʝʣʝʜʽ. ʕʨʘʪʦʩʬʝʥ ʙʘʣʘʫʳʟʜʘʥ ʞʘʩʘʣסʘʥ ʪʘץʪʘʡʰʘʜʘ ʥʘʪʫʨʘʣ ʩʘʥʜʘʨʜʳ ʘʣʳʧ 

ʪʘʩʪʘʧ ʦʪʳʨסʘʥ. ʉʦʥʜʘ ʘʣסʘʰץʳ ʢʝʩʪʝ ʝʣʝʢ ʪᴅʨʽʟʜʝʥʽʧ, ʦʥʜʘ ʪʝʢ ץʘʥʘ ʞʘʡ ʩʘʥʜʘʨ ץʘʣסʘʥ. 

ʉʦʥʜʳץʪʘʥ ʦʥʳ ʕʨʘʪʦʩʬʝʥ ʝʣʝʛʽ ʜʝʧ ʘʪʘסʘʥ. 

ɾʘʡ ʩʘʥʜʘʨʜʳש ʢʝʩʪʝʩʽʥ ʜʘʷʨʣʘʫʜʘסʳ ʕʨʘʪʦʩʬʝʥ ʪᴅʩʽʣʽ: 

ɸʣʜʳʤʝʥ 2 ʩʘʥʳʥʘʥ ʙʘʩʪʘʧ ʙʘʨʣʳץ ʥʘʪʫʨʘʣ ʩʘʥʜʘʨ ʞʘʟʳʣʘʜʳ. ʄʳʩʘʣʳ, 2-ʜʝʥ 40-ץʘ 

ʜʝʡʽʥʛʽ ʙʘʨʣʳץ ʥʘʪʫʨʘʣ ʩʘʥʜʘʨʜʳ ʪʽʟʽʧ ʞʘʟʫ ʢʝʨʝʢ. ɹʽʨʽʥʰʽ ʨʝʪʪʝ- 2 ʩʘʥʳʥʘʥ ʙʘʩץʘ, 2- ʛʝ ʝʩʝʣʽʢ 

ʩʘʥʜʘʨʜʳש ʙʘʨʣʳסʳ ʩʳʟʳʧ ʪʘʩʪʘʣʘʜʳ.  

ʂʝʩʪʝʜʝ 2 ʞᴅʥʝ 3 ʩʘʥʜʘʨʳʥʘʥ ʢʝʡʽʥ 5 ʩʘʥʳ ץʘʣʘʜʳ. תʰʽʥʰʽ ʨʝʪʪʝ- 5 ʩʘʥʳʥʘʥ ʙʘʩץʘ 5-ʢʝ 

ʝʩʝʣʽʢ ʩʘʥʜʘʨʜʳש ʙʘʨʣʳסʳ ʩʳʟʳʧ ʪʘʩʪʘʣʫ ץʘʞʝʪ. 

ʉʦʥʜʘ ʢʝʩʪʝʜʝ 40-ʪʘʥ ʢʽʰʽ ʞʘʡ ʩʘʥʜʘʨ סʘʥʘ ץʘʣʘʜʳ. ɹײʣ ʢʝʩʪʝ 40-ʪʘʥ ʢʽʰʽ ʞʘʡ ʩʘʥʜʘʨ 

ʢʝʩʪʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʝʩʪʝʜʝʛʽ 2 ʩʘʥʳʥʘʥ ʙʘʩץʘ ץʘʣסʘʥ ʩʘʥʜʘʨʜʳש ʢʝʟ ʢʝʣʛʝʥʽ 2-ʛʝ ʙᴇʣʽʥʙʝʡʜʽ. 2, 3, 5, 7, 11, 13, 

15, 17, 19, 23, 29, 31, 37 ʆʩʳʥʜʘʡ ʨʝʪʪʽʣʽʢʧʝʥ ץʘʣʘסʘʥ ʩʘʥסʘ ʜʝʡʽʥʛʽ ʢʝʩʪʝʥʽ ʜʘʷʨʣʘʫסʘ ʙʦʣʘʜʳ. 

https://kk.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D0%BA
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ʅʘʪʫʨʘʣ ʩʘʥʥʳש ʙᴇʣʛʽʰʽ ʜʝʧ ʩʦʣ ʩʘʥסʘ ץʘʣʜʳץʩʳʟ ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʘʨʜʳ ʘʡʪʘʜʳ. 1-ʛʝ ʞᴅʥʝ 

ᴇʟʽʥʝ ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʳ ʞʘʡ ʩʘʥ ʜʝʧ ʘʪʘʡʜʳ. ɽש ʢʽʰʽ ʞʘʡ ʩʘʥ- 2 ʩʘʥʳ. ɹʽʨʜʝʥ ʙʽʨ ʞײʧ ʞʘʡ ʩʘʥ ʦʩʳ 

 .ʩʘʥʜʘʨ ץʳ ʪʘסʙʘʨʣʳ שʘʥ ʞʘʡ ʩʘʥʜʘʨʜʳסʘʣפ .ʘʥʘס

ɽʢʽʜʝʥ ʢᴇʧ ʙᴇʣʛʽʰʪʝʨʽ ʙʘʨ ʥʘʪʫʨʘʣ ʩʘʥʜʘʨ ײץʨʘʤʘ ʩʘʥʜʘʨ ʜʝʧ ʘʪʘʣʘʜʳ. ʅʘʪʫʨʘʣ 1 ʩʘʥʳʥʳש 

ʙʽʨ סʘʥʘ ʙᴇʣʛʽʰʽ ʙʘʨ, ʦʣ ʩʦʣ ʩʘʥʥʳש ᴇʟʽ ï 1 ʩʘʥʳ. 1 ʩʘʥʳ ʞʘʡ ʩʘʥʜʘʨסʘ ʜʘ, ײץʨʘʤʘ ʩʘʥʜʘʨסʘ ʜʘ 

ʞʘʪʧʘʡʜʳ.ʄʘʪʝʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʟʝʨʪʪʝʣʛʝʥ ʙᴇʣʽʥʫʰʽʣʽʢ ʙʝʣʛʽʣʝʨʽ: 2-ʛʝ ʙᴇʣʫ ʙʝʣʛʽʩʽ.ʉʘʥ 2-

ʛʝ ʙᴇʣʽʥʝʜʽ, ʝʛʝʨ ʦʥʳש ʩʦסשʳ ʩʘʥʳ ʞײʧ ʩʘʥ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ סʘʥʘ. 3-ʢʝ ʙᴇʣʫ ʙʝʣʛʽʩʽ. ʉʘʥ 3-ʢʝ 

ʙᴇʣʽʥʝʜʽ, ʝʛʝʨ ʩʦʣ ʩʘʥʥʳש ʩʘʥʜʘʨʳʥʳץ שʦʩʳʥʜʳʩʳ 3-ʢʝ ʙᴇʣʽʥʝʪʽʥ ʞʘסʜʘʡʜʘ סʘʥʘ. [3]4-ʢʝ ʙᴇʣʫ 

ʙʝʣʛʽʩʽ. ʉʘʥ 4-ʢʝ ʙᴇʣʽʥʝʜʽ, ʝʛʝʨ ʦʥʳש ʩʦסשʳ ʝʢʽ ʩʘʥʳ 4-ʢʝ ʙᴇʣʽʥʝʪʽʥ ʝʢʽ ʪʘשʙʘʣʳ ʩʘʥ ʙʦʣʩʘ סʘʥʘ.  

724 ʙᴇʣʽʥʝʜʽ 4, ᴇʡʪʢʝʥʽ 24 ʙᴇʣʽʥʝʜʽ 4.5-ʢʝ ʙᴇʣʫ ʙʝʣʛʽʩʽ. ʉʘʥ 5-ʢʝ ʙᴇʣʽʥʝʜʽ ʝʛʝʨ ʦʣ 0 ʥʝʤʝʩʝ 5 

ʩʘʥʳʥʘ ʘʷץʪʘʣʘʪʳʥ ʞʘסʜʘʡʜʘ.  6-סʘ ʙᴇʣʫ ʙʝʣʛʽʩʽ. ʉʘʥ 6-סʘ ʙᴇʣʽʥʝʜʽ, ʝʛʝʨ ʦʣ ʞײʧ ʩʘʥ ʙʦʣʘ ʪײʨʳʧ 

3-ʢʝ ʙᴇʣʽʥʩʝ.  7-ʛʝ ʙᴇʣʫ ʙʝʣʛʽʩʽ. 7 ï ʛʝ ʙᴇʣʽʥʛʽʰʪʽʢ ʙʝʣʛʽʩʽ. 

7 ʩʠץʳʨʣʳ ʩʘʥ ʜʝʧ ʝʩʝʧʪʝʣʛʝʥ. ʆסʘʥ ʙᴇʣʽʥʛʽʰʪʽʢ ʙʝʣʛʽʩʽ ʦʩʳ ʢװʥʛʝ ʜʝʡʽʥ ʥʘץʪʳʣʳ 

ʘʥʳץʪʘʣʤʘסʘʥ. ʉʝʙʝʙʽ 7 ï ʛʝ ʙᴇʣʽʥʛʽʰʪʽʢʪʽש ʙʽʨʘʟ ײʩʳʥʳʣסʘʥ ʙʝʣʛʽʣʝʨʽ ʢᴇʧʪʝʛʝʥ ʝʩʝʧʪʝʫ 

ʞײʤʳʩʳʥ ʞװʨʛʽʟʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ, ʦʜʘʥ ʛᴇʨʽ 7 ï ʥʽש ᴇʟʽʥʝ ʙᴇʣʫ ʞʝשʽʣʽʨʝʢ. ʄʳʩʘʣסʘ, ᴇʪʢʝʥ 

 : ʤʳʥʘʜʘʡ ʙʝʣʛʽʩʽʥ ʙʽʣʝʤʽʟ. ʆʣ ʙʳʣʘʡ ʝʩʝʧʪʝʣʝʜʽ שʦʨʪʘ ʢʝʟʽʥʝʥ 7 ï ʛʝ ʙᴇʣʽʥʛʽʰʪʽʢʪʽ שʘʩʳʨʜʳס

ʙʝʨʽʣʛʝʥ ʩʘʥʥʳש ʩʦסשʳ ʮʠʬʨʳʥ ʩʳʟʳʧ ʪʘʩʪʘʧ, ʩʦʣ ʩʳʟʳʣסʘʥ ʩʘʥʜʳ ʝʢʽ ʝʩʝʣʝʧ ʙʝʨʽʣʛʝʥ ʩʘʥʥʘʥ 

ʘʟʘʡʪʘʤʳʟ. ʆʩʳ ᴅʜʽʩʪʽ ʝש ʩʦשʳʥʜʘ ʙʽʨ ʦʨʳʥʜʳ ʩʘʥ ץʘʣסʘʥסʘ ʜʝʡʽʥ ʞʘʣסʘʩʪʳʨʘʤʳʟ. ɽʛʝʨ ʦʩʳ ʙʽʨ 

ʦʨʳʥʜʳ  ʩʘʥ   7 ï ʛʝ  ʙᴇʣʽʥʩʝ, ʦʥʜʘ ʙʝʨʽʣʛʝʥ ʩʘʥ 7 ï ʛʝ  ʙᴇʣʽʥʝʜʽ. ʄʳʩʘʣʳ: 259 7-ʛʝ ʙᴇʣʽʥʝʜʽ, 

ᴇʡʪʢʝʥʽ 25 - (2 * 9) = 7 7-ʛʝ ʙᴇʣʽʥʝʜʽ.  8-ʛʝ ʙᴇʣʫ ʙʝʣʛʽʩʽ. ʉʘʥ 8-ʛʝ ʙᴇʣʽʥʝʜʽ, ʝʛʝʨ ʦʥʳש ʩʦסשʳ װʰ 

ʩʘʥʳ 8-ʛʝ ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʳ ײץʨʘʡʪʳʥ ʙʦʣʩʘ.  ʄʳʩʘʣʳ: 6136   8-ʛʝ ʙᴇʣʽʥʝʜʽ, ᴇʡʪʢʝʥʽ 136    8-ʛʝ 

ʙᴇʣʽʥʝʜʽ. 9-סʘ ʙᴇʣʫ ʙʝʣʛʽʩʽ. ʉʘʥ 9-סʘ ʙᴇʣʽʥʝʜʽ, ʝʛʝʨ ʦʥʳש ʩʘʥʜʘʨ ץʦʩʳʥʜʳʩʳ 9-סʘ ʙᴇʣʽʥʛʝʥ 

ʞʘסʜʘʡʜʘ. 10-סʘ ʙᴇʣʫ ʙʝʣʛʽʩʽ. ʉʘʥ 10-סʘ ʙᴇʣʽʥʝʜʽ, ʝʛʝʨ ʦʣ 0-ʛʝ ʘʷץʪʘʣʘʪʳʥ ʞʘסʜʘʡʜʘ.  11-ʛʝ ʙᴇʣʫ 

ʙʝʣʛʽʩʽ. ɽʛʝʨ ʩʘʥʥʳײץ שʨʘʤʳʥʜʘסʳ ʪʘץ ʦʨʳʥʜʘסʳ ʮʠʬʨʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳ ʤʝʥ ʦʥʳש ʞײʧ 

ʦʨʳʥʜʘʨʳʥʜʘסʳ ʮʠʬʨʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳʥʳש ʘʡʳʨʤʘʩʳ ʥᴇʣʛʝ ʪʝש ʥʝʤʝʩʝ 11-ʛʝ ʙᴇʣʽʥʝʪʽʥ 

ʙʦʣʩʘ, ʦʥʜʘ ʙײʣ ʩʘʥ 11-ʛʝ ץʘʣʜʳץʩʳʟ ʙᴇʣʽʥʝʜʽ.  ʄʳʩʘʣ:  6813312 ʩʘʥʳ 11-ʛʝ ʙᴇʣʽʥʝʜʽ, ʩʝʙʝʙʽ ʪʘץ 

ʦʨʳʥʜʘסʳ ʮʠʬʨʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳ 6+1+3+2=12 ʤʝʥ ʞײʧ ʦʨʳʥʜʘסʳ ʮʠʬʨʣʘʨʳʥʳש 

 ʘ ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʘʨ ʙᴇʣʽʥʝʜʽ. 19ס-ʘʡʳʨʤʘʩʳ 12-12=0.18-ʛʝ 2 ʞᴅʥʝ 9 12=8+3+1 שʦʩʳʥʜʳʩʳʥʳץ

ʩʘʥʳʥʘ ʙᴇʣʽʥʝʜʽ, ʝʛʝʨ ʦʥʳש ʦʥʜʳץ ʩʘʥʳ ʝʢʽ ʝʩʝ ʙʽʨʣʽʢ ʩʘʥʳʤʝʥ ץʘʣʳʧʪʘʩץʘʥ ʙʦʣʩʘ, 19 ʝʩʝ (646 

ʩʘʥʳʥ ʪʝʢʩʝʨʝʤʽʟ: ʩʝʙʝʙʽ 64 + (6 Å 2) = 76 19-סʘ ʙᴇʣʽʥʝʜʽ, ʦʥʜʘ 646 ʩʘʥʳ 19-סʘ ʙᴇʣʽʥʝʜʽ). 20-סʘ 0 

ʘʷץʪʘʣʘʪʳʥ ʩʘʥʜʘʨ ʙᴇʣʽʥʝʜʽ ʞᴅʥʝ ʩʦסשʳ ʩʘʥ 2-ʛʝ ʙᴇʣʽʥʝʜʽ.  21-ʛʝ 3 ʞᴅʥʝ 7-ʛʝ ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʘʨ 

ʙᴇʣʽʥʝʜʽ. 22-ʛʝ 2 ʞᴅʥʝ 11-ʛʝ ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʘʨ ʙᴇʣʽʥʝʜʽ. 23 ʩʘʥסʘ, ʝʛʝʨ ʦʥʜʳץʪʘʨ ʤʝʥ ʙʽʨʣʽʢʪʝʨʜʽש 

ʩʘʥʳ ᴇʪʝ ʢᴇʧ ʙʦʣʩʘ, 23 ʨʝʪ ʙᴇʣʽʥʝʜʽ (28842 ʩʘʥʳʥ ʪʝʢʩʝʨʝʤʽʟ: 288 + (3 Å 42) = 414; 4 + (3 Å 14) = 

46, ᴅʣʙʝʪʪʝ, ʦʣ 23-ʛʝ ʙᴇʣʽʥʝʜʽ, ʦʥʜʘ 28842 23-ʛʝ ʙᴇʣʽʥʝʜʽ). 24-ʢʝ 3 ʞᴅʥʝ 8-ʛʝ ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʘʨ 

ʙᴇʣʽʥʝʜʽ. 25-ʢʝ 00, 25, 50, 75 ʩʘʥʜʘʨʤʝʥ ʘʷץʪʘʣʘʪʳʥ ʩʘʥʜʘʨ ʙᴇʣʽʥʝʜʽ.  26-סʘ 2 ʞᴅʥʝ 13-סʘ 

ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʘʨ ʙᴇʣʽʥʝʜʽ. 28-ʛʝ 4 ʞᴅʥʝ 7-ʛʝ ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʘʨ ʙᴇʣʽʥʝʜʽ. 30-סʘ 3 ʞᴅʥʝ 10-סʘ 

ʙᴇʣʽʥʝʪʽʥ ʩʘʥʜʘʨ ʙᴇʣʽʥʝʜʽ. 50-ʛʝ 00, 50 ʩʘʥʜʘʨʤʝʥ ʘʷץʪʘʣʘʪʳʥ ʩʘʥʜʘʨ ʙᴇʣʽʥʝʜʽ.  

ɹᴇʣʫ ʙʝʣʛʽʩʽ 99. 2 ʩʘʥʥʘʥ ʦשʥʘʥ ʩʦʣסʘ ץʘʨʘʡ (ʩʦʣ ʪʦʧʪʘ ʙʽʨ ʩʘʥ ʙʦʣʫʳ ʤװʤʢʽʥ) ʪʦʧʪʘʨסʘ 

ʩʘʥʜʳ ʙᴇʣʰʝʢʪʝשʽʟ ʞᴅʥʝ ʝʢʽ ʪʘשʙʘʣʳ ʩʘʥʜʘʨ ʜʝʧ ʩʘʥʘʡ ʦʪʳʨʳʧ, ʦʩʳ ʪʦʧʪʘʨʜʳש ʩʘʥʜʘʨʜʳש 

ʩʦʤʘʩʳʥ ʪʘʙʘʤʳʟ. ɽʛʝʨ ʩʘʥʥʳש ᴇʟʽ 99-סʘ ʙᴇʣʽʥʩʝ, ʙײʣ ʩʦʤʘ 99-סʘ ʙᴇʣʽʥʝʜʽ.   ɹװʪʽʥ ʩʘʥʜʘʨʜʳש 

 ʪʽʥ ʩʘʥʜʳ ʞʘʡװʨʘʤʘ ʩʘʥ, ʙײץ ʘʩʠʝʪʪʝʨʽ ʙᴇʣʽʥʛʽʰʪʽʢ ʙʝʣʛʽʣʝʨʽ ʪʫʨʘʣʳ ʟʝʨʪʪʝʫʜʝ ʞʘʡ ʩʘʥ ʞᴅʥʝץ

ʢᴇʙʝʡʪʢʽʰʪʝʨʛʝ ʞʽʢʪʝʫ סײʳʤʜʘʨ ʤʘשʳʟʜʳ ʤʽʥʜʝʪ ʘʪץʘʨʘʜʳ. ɾʘʡ ʢᴇʙʝʡʪʢʽʰʪʝʨʛʝ ʞʽʢʪʝʣʛʝʥ ʩʘʥ 

ʞʘʡ ʩʘʥʜʘʨʜʳש ʜᴅʨʝʞʝʣʝʨʽʥʽש ʢᴇʙʝʡʪʽʥʜʽʩʽ  ʪװʨʽʥʜʝ ʞʘʟʳʣʘʜʳ. ʉʦʥʳש ʘʨץʘʩʳʥʜʘ ʩʘʥʥʳץ שʘʥʰʘ 

ᴅʨ ʪװʨʣʽ ʙᴇʣʛʽʰʽ ʙʘʨ ʝʢʝʥʽʥ ʘʥʳץʪʘʫסʘ ץʦʣ ʞʝʪʢʽʟʝʤʽʟ. ʄʳʩʘʣʳ 420 ʞᴅʥʝ 884 ʩʘʥʜʘʨʳʥʳש ᴅʨ 

ʪװʨʣʽ ʥʝʰʝ ʙᴇʣʛʽʰʽ ʙʘʨ ʝʢʝʥʽʥ ʘʥʳץʪʘʧ ʢᴇʨʝʡʽʢ.  

     ʞᴅʥʝ   ʪװʨʽʥʜʝ ʞʽʢʪʝʣʝʜʽ. 

420-ʥʳש ʙᴇʣʛʽʰʪʝʨʽʥʽש ʩʘʥʳ  , ʘʣ 884-ʪʽש ʙᴇʣʛʽʰʪʝʨʽʥʽש ʩʘʥʳ  

ʝʢʝʥʽʥ ʙʽʣʫʛʝ ʙʦʣʘʜʳ. 
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ɹײʜʘʥ ʢʝʟ ʢʝʣʛʝʥ ʩʘʥʥʳש ʞʘʡ ʢᴇʙʝʡʪʢʽʰʪʝʨʛʝ  ʞʽʢʪʝʫʽʥ ʧʘʡʜʘʣʘʥʳʧ ץʘʥʰʘ ʙᴇʣʛʽʰʽ 

ʙʘʨ ʝʢʝʥʽʥ ʘʥʳץʪʘʫסʘ ʙʦʣʘʪʳʥʳʥ ʘסשʘʨʫ ץʠʳʥ ʝʤʝʩ. ɾʘʣʧʳ ʘʣסʘʥʜʘ t ʩʘʥʳ  

... ʪװʨʽʥʜʝ ʞʘʡ ʢᴇʙʝʡʪʢʽʰʪʝʨʛʝ ʞʽʢʪʝʣʩʝ, ʦʥʜʘ t ʩʘʥʳʥʳש  ʙᴇʣʛʽʰʪʝʨʽʥʽש 

ʩʘʥʳ  ʪװʨʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ. ʆʩʳ ʬʦʨʤʫʣʘʥʳ ʝʩʢʝ ʩʘץʪʘסʘʥ ʦץʫʰʳ 

ʤײʥʜʘʡ ʤʘʟʤײʥʜʘסʳ ץʠʳʥʳʨʘץ ʝʩʝʧʪʝʨʜʝ ʢᴇʧ ץʠʥʘʣʘ ץʦʡʤʘʡʜʳ. ᴄʨʽ ʝʩʝʧʪʝʨ ʰʳסʘʨסʘʥ 

ʩʘʡʳʥ ʰʳשʜʘʣʘ ʪװʩʝʜʽ. 

ɽʛʝʨ p  ʞᴅʥʝ q ᴅʨʪװʨʣʽ ʞʘʡ ʩʘʥʜʘʨʳ ʙʝʨʽʣʩʝ , ʦʥʜʘ-ʜʝ   ʙᴇʣʛʽʰ, 

ʙʦʣʩʘ -ʜʝ  ʙᴇʣʛʽʰ, -ʪʘ  

 ʙᴇʣʛʽʰ ʙʘʨ ʝʢʝʥʽʥ ʘʥʳץʪʘʡ ʘʣʘʤʳʟ. ʂʝʟ ʢʝʣʛʝʥ ʞʘʡ 

ʩʘʥʥʳ2 ש ʙᴇʣʛʽʰʽ ʙʘʨ ʝʢʝʥʽ ʪװʩʽʥʽʢʪʽ, ʘʣ ʦʥʳש ʢʚʘʜʨʘʪʳʥʳ3 ש, ʢʫʙʳʥʳ4 ,4 ש-ʜᴅʨʝʞʝʩʽ 

ʙʦʣʘʪʳʥ  ʩʘʥʥʳ5 ש ʙᴇʣʛʽʰʽ ʙʦʣʘʪʳʥʳʥ ʞʦסʘʨʳʜʘסʳ ʬʦʨʤʫʣʘʜʘʥ ʦשʘʡ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

ʆʩʳ ץʘסʠʜʘʥʳ ײʩʪʘʥʳʧ     ,  ʞᴅʥʝ  ʩʘʥʜʘʨʳʥʜʘ ץʘʥʰʘ ʙᴇʣʛʽʰʽ ʙʘʨ ʜʝʧ ʝʩʝʧ 

 ʤʢʽʥ. ɸʣʘʡʜʘ  ʩʘʥʳʥʜʘ 2019װʘʣʫʳ ʤץ ʫʰʳ ʘʙʜʳʨʘʧץʢʝʟ ʢʝʣʛʝʥ ʦ ץʨʘʩʪʳʨʩʘײץ

ʙᴇʣʛʽʰ,  ʩʘʥʳʥʜʘ  ʝʢʝʥʽʥ ʝʩʢʝʨʩʝʢ   ʙᴇʣʛʽʰ, ʘʣ 

ʩʘʥʳʥʜʘ ʝʢʝʥʽʥ ʥʘʟʘʨסʘ ײʩʪʘʧ 4061 ʙᴇʣʛʽʰʽ ʙʘʨ ʜʝʧ ʘʡʪʫסʘ ʙʦʣʘʜʳ. ɽʥʜʽ 

ʙᴇʣʛʽʰʪʝʨʽʥʽש ʩʘʥʳʥʘ ץʘʨʘʡ ʩʘʥʜʘʨ ץʘʥʜʘʡ ʪװʨʜʝ ʩʠʧʘʪʪʘʣʘʪʳʥʳʥ ץʘʨʘʩʪʳʨʘʡʳץ.  

ʂʝʩʪʝ -1. 
ɹᴇʣʛʽʰʪʝʨ ʩʘʥʳ 2 3 4 5 6 7 8 9 10 11 12 

ʉʘʥʥʳש 

ʢᴇʙʝʡʪʢʽʰʪʝʨʛʝ 

ʞʽʢʪʝʣʛʝʥ ʪװʨʽ 

 
  

 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

3 ʙᴇʣʛʽʰʽ ʙʘʨ ʩʘʥ  ʪװʨʽʥʜʝ, 4 ʙᴇʣʛʽʰʽ ʙʘʨ ʩʘʥ   ʥʝʤʝʩʝ  ʪװʨʽʥʜʝ ʪ.ʩ.ʩ 

ʢʝʩʪʝʜʝʥ ץʘʨʘʧ ʘʡʪʘ ʙʝʨʫʽʤʽʟʛʝ ʙʦʣʘʜʳ.  

ʂʝʩʪʝ-2.  
ʅʘʪʫʨʘʣ ʩʘʥ ɹᴇʣʛʽʰʪʝʨʽ ɹᴇʣʛʽʰʪʝʨ 

ʩʘʥʳ 

ɹᴇʣʛʽʰ ʩʘʥʳʥ ʝʩʝʧʪʝʫ 

ʪᴅʩʽʣʽ 

11 

 

1;11 2 

 

11-ʞʘʡ ʩʘʥ 

 

18 1;2;3;6;9;18 6 
;       
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26 

 

1;2;13;26 

 

4 

 
 

36 

 

1;2;3;4;6;9;12;18;36 

 

9 

 
    

72 1;2;3;4;6;8;9;12;18;36;72 

 

12 
 

ʆʣʠʤʧʠʘʜʘ ʝʩʝʧʪʝʨʽʥ ʰʝʰʫ ʤʳʩʘʣʜʘʨʳ 

1. 540 ʩʘʥʳʥʳש ᴅʨ ʪװʨʣʽ ץʘʥʰʘ ʥʘʪʫʨʘʣ ʙᴇʣʛʽʰʽ ʙʘʨ? 

ʐʝʰʫʽ:  

 

 

                                                        ɾʘʫʘʙʳ:  

2. ɼᴅʣ 10 ʙᴇʣʛʽʰʽ ( ᴇʟʽ ʞᴅʥʝ ʙʽʨʜʽ ʝʩʝʧʪʝʛʝʥʜʝ) ʙʘʨ ʙʘʨʣʳ5 ץ- ʢʝ ʜʝ, 9- סʘ ʜʘ  

ʙᴇʣʽʥʝʪʽʥ ʥʘʪʫʨʘʣ ʩʘʥʜʘʨʜʳ ʪʘʙʳשʳʟ. 

  ʪװʨʽʥʜʝʛʽ ʩʘʥʜʳ ʘʣʘʡʳץ. 

 

ɼʝʤʝʢ ʞʘʡ ʢᴇʙʝʡʪʢʽʰʪʝʨʛʝ ʞʽʢʪʝʣʫʽʥʜʝ 3;5 ʩʘשʜʘʨʳʥʘʥ ʙʘʩץʘ ʨ ʞʘʡ ʩʘʥʳʥʳש 

 .ʝʢʝʥ ץʘʞʝʪʽ ʞʦץ

10=5Ŀ2         

                             

                                                         ɾʘʫʘʙʳ: 405. 

3. 2015 ʩʘʥʳʥ ץʘʥʜʘʡ ʩʘʥסʘ ʢᴇʙʝʡʪʢʝʥʜʝ, ʧʘʡʜʘ ʙʦʣסʘʥ ʩʘʥʥʳש ʜᴅʣ 12 ʙᴇʣʛʽʰʽ 

ʙʦʣʘʜʳ?  (ᴇʟʽʥ ʞᴅʥʝ 1- ʜʽ ץʦʩץʘʥʜʘ) 

 

2015 ʩʘʥʳʥʳ8= (1+1) (1+1) (1+1) ש  ʙᴇʣʛʽʰʽ ʙʘʨ. ɽʥʜʽ ʦʥʳ 5, 13, 31- ʜʝʥ ʙʘʩץʘ ʩʘʥסʘ 

ʢᴇʙʝʡʪʩʝʢ ʢʝʤʽʥʜʝ 16 ʙᴇʣʛʽʰʽ ʙʘʨ ʙʦʧ ʢʝʪʝʜʽ. 

12= (1+1) (1+1) (1+1)  

12= (1+1) (2+1) (1+1) 

12= (2+1) (1+1) (1+1) 

 

                                                           ɾʘʫʘʙʳ: 5; 13; 31 
5.  ɼᴅʣ 8 ʙᴇʣʛʽʰʽ ʙʘʨ ʝש ʢʽʰʽ ʥʘʪʫʨʘʣ  ʩʘʥʜʳ ʪʘʙʳשʜʘʨ. 

ʐʝʰʫʽ: , , ʪװʨʽʥʜʝʛʽ ʩʘʥʜʘʨʜʳ ץʘʨʘʩʪʳʨʘʤʳʟ. ɹʽʟʛʝ  p ʞᴅʥʝ q 

ʩʘʥʜʘʨʳʥʳ2 ש ʥʝʤʝʩʝ 3 ʙʦʧ ʢʝʣʝʪʽʥ ʢʦʤʙʠʥʘʮʠʷʩʳʥ ץʘʨʘʩʪʳʨסʘʥʳʤʳʟ ʜײʨʳʩ. 
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ʆʣʘʨ , ʞᴅʥʝ . ʆʩʳʣʘʨʜʳש ʽʰʽʥʝʥ ʝש ʢʽʰʽʩʽ ʝʩʝʧʪʽש 

ʰʘʨʪʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʘʜʳ. 

                                                            ɾʘʫʘʙʳ: 24 
6. 1000000-ʜʘ ʙʘʨʣʳסʳ ʥʝʰʝ ʙᴇʣʛʽʰʽ ʙʘʨ? 

ʐʝʰʫʽ:       

 

                                                           ɾʘʫʘʙʳ: 49 

7. 2019
2018 

 ʞᴅʥʝ   2018
2019 

 ʩʘʥʜʘʨʳʥʳץ שʘʡʩʳʩʳʥʳש ʙᴇʣʛʽʰʪʝʨʽ ʢᴇʧ. 

ʐʝʰʫʽ:  

 

(2018+1)(2018+1)=2019
2 
= 4076361 ʙᴇʣʛʽʰ ʙʘʨ  

 

(2019+1)(2019+1) = 2020
2 
= 4080400 ʙᴇʣʛʽʰ ʙʘʨ  

                                        ɾʘʫʘʙʳ: . 

8. ʩʘʥʳ ʞʘʡ ʩʘʥ ʙʦʣʘ ʘʣʘ ʤʘ? 

ʐʝʰʫʽ: 32019 = 3n ʜʝʧ ʘʣʘʡʳץ. ʉʦʥʜʘ ʙʝʨʽʣʛʝʥ ᴇʨʥʝʢ 1 + 23n  ʪװʨʽʥʝ ʢʝʣʝʜʽ. 

1 + 23n =13+ (2n)3= (1+ 2n)(1 ï 2n +4n) 

ɾʘʫʘʙʳ: ʞʘʡ ʩʘʥ ʙʦʣʘ ʘʣʤʘʡʜʳ 

9.  ʢᴇʧʤװʰʝʩʽʥ  ʝʢʽʤװʰʝʩʽʥʝ ʙᴇʣʛʝʥʜʝʛʽ ץʘʣʜʳץʪʳ ʪʘʙʳשʜʘʨ. 

  

ɾʘʫʘʙʳ:  

10. ʂʝʟ ʢʝʣʛʝʥ ʥʘʪʫʨʘʣ n  װʰʽʥ  n3 + 3n2 + 5n + 105 ᴇʨʥʝʛʽʥʽש ʤᴅʥʽ 3-ʢʝ ʝʩʝʣʽʢ ʝʢʝʥʽʥ 

ʜᴅʣʝʣʜʝשʜʝʨ. 

ʐʝʰʫʽ: n3 + 3n2 + 5n + 105= n3  - n + 3n2 + 6n + 105=( n-1)n(n + 1) + 3(n2 + 2n + 35) 

( n-1)n(n + 1) ï ʪʽʟʙʝʢʪʝʩ װʰ ʩʘʥʥʳש ʢᴇʙʝʡʪʽʥʜʽʩʽ ʙʦʣסʘʥʜʳץʪʘʥ 6-סʘ ʙᴇʣʽʥʝʜʽ, ʜʝʤʝʢ 3-ʢʝ 

ʙᴇʣʽʥʝʜʽ. 3(n2 + 2n + 35) ʩʘʥʳ ʜʘ 3-ʢʝ ʙᴇʣʽʥʝʜʽ. ɼʝʤʝʢ ʘʣסʘʰץʳ ᴇʨʥʝʢ 3-ʢʝ ʙᴇʣʽʥʝʜʽ. 

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. ɺ.ʉʝʨʽʢʙʘʝʚʘ "ʄʘʪʝʤʘʪʠʢʘʥʳש ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʳ" ɸʣʤʘʪʳ 2007 ʞʳʣ  

2. ʅײʨʩʘʣʠʤʦʚʘ ɾ. ᴄ.  çʄʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫʜʳש ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʽè  ɸʣʤʘʪʳ 

2009 

3. ʊʝʨʜʽʢʙʘʡ ʂװʰʘʡ  çʄʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʽש ʪʘשʜʘʫ ʢʫʨʩʪʘʨʳè ɸʩʪʘʥʘ-2009 

4. ʀ. ʂ. ɸʥʜʨʦʥʦʚ çɸʨʠʬʤʝʪʠʢʘè  ʄʦʩʢʚʘ 1962 

5. ɾʘʥʘʩʙʘʝʚʘ ױ.ɹ., ɾʘʥʘʩʙʘʝʚ ʂ.ɹ. çʄʘʪʝʤʘʪʠʢʘʣʳץ ʦʣʠʤʧʠʘʜʘ ʝʩʝʧʪʝʨʽè  ɸʣʤʘʪʳ 2011 

6. ʅײʨץʘʥʘʪ ʂᴇʙʝʥײץʣײʣʳ çʄʘʪʝʤʘʪʠʢʘʣʳץ ʦʡʘʰʘʨè ɸʣʤʘʪʳ, 2009 

7. ʄʘʪʝʤʘʪʠʢʘʜʘʥ ʢʣʘʩʪʘʥ ʪʳʩ ʞײʤʳʩ 6-8 ʢʣʘʩʪʘʨסʘ ʘʨʥʘʣסʘʥ ɺ.ɸ. ɻʫʩʝʚ, ɸ. ʀ. ʆʨʣʦʚ,  

ɸ. ʃ. ʈʦʟʝʥʪʘʣʴ; çʇʨʦʩʚʝʱʝʥʠʝè, 1977ʛ. 

8. ʊ. ɸ. ɸʣʜʘʤײʨʘʪʦʚʘ,  ɽ. ʉ. ɹʘʡʰʦʣʘʥʦʚ ʄʘʪʝʤʘʪʠʢʘ 5-ʩʳʥʳʧ  

ɸʣʤʘʪʳ çɸʪʘʤײʨʘè  2015 

9. ʅײʨץʘʥʘʪ ʂᴇʙʝʥײץʣײʣʳ çʄʘʪʝʤʘʪʠʢʘ  ᴅʣʝʤʽè ʧᴅʥʜʽʢ ʵʥʮʠʢʣʦʧʝʜʠʷ 
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 ɸʣʤʘʪʳ 2011 

10. ʅʫʨʩʘʣʠʤʦʚʘ ɾ. ɸ. çɺʦʩʧʠʪʳʚʘʝʤ ʪʘʣʘʥʪʳè  ɸʣʤʘʪʳ 2006 

 

 

ʄɸʊɽʄɸʊʀʂɸʃʓפ ɹɯʃɯʄ ɹɽʈʋɼɽɻɯ ʇᴄʅɸʈɸʃʓפ ɹɸʁʃɸʅʓʉʊʓר ʈᴆʃɯ 

 

ɸ. פʘʧʘʨ, 5ɺ010900-ʄʘʪʝʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʙ.Ϥ.ʢ., ʘϤʘ ʦϨʳʪʫʰʳ ɸ.ɹ. ʂʦʢʘʞʘʝʚʘ  

 

ɸʥʜʘʪʧʘ. ɹʽʟʜʽש ʟʘʤʘʥʳʤʳʟʜʳש ʝʨʝʢʰʝʣʽʛʽ-ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ʢᴇʧʪʝʛʝʥ ʩʘʣʘʣʘʨʳ װʰʽʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʥʽש ʨᴇʣʽ ʘʨʪʪʳ. ʄʘץʘʣʘʜʘ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳץ שʦʣʜʘʥʙʘʣʳ ʙʘסʳʪʳʥ 

ʞװʟʝʛʝ ʘʩʳʨʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʧʧʘʨʘʪʪʳ, ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʳʥʳש ʝʨʝʢʰʝ 

ʤʘשʳʟʜʳʣʳסʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʙʽʣʽʤ, ʤʘʪʝʤʘʪʠʢʘ, ץʦʣʜʘʥʙʘʣʳʣʳץ, ʬʫʥʢʮʠʷ, ᴅʜʽʩʪʝʤʝ, ʧᴅʥ, ʤʦʜʝʣʴ, 

ʘץʧʘʨʘʪ 

 

ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽש ʨʝʬʦʨʤʘʩʳʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʦץʫʰʳʣʘʨʜʳש 

ʰʳסʘʨʤʘʰʳʣʳץʪʳץ ʦʡʣʘʫʳʥ ʦץʳʪʫʜʳש, ʪᴅʨʙʠʝʣʝʫʜʽש ʬʦʨʤʘʩʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ, ʘʣסʘʥ 

ʙʽʣʽʤʜʝʨʽʥ ʪᴅʞʽʨʠʙʝʜʝ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫ ʽʩʢʝʨʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʝʨʝʢʰʝ ʢᴇשʽʣ ʙᴇʣʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʆץʫʰʳʣʘʨʜʳש ʘʣסʘʥ ʙʽʣʽʤʽʥ ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʘ ʙʽʣʫʽ ʙʝʨʽʣʛʝʥ ʧᴅʥ ʙʦʡʳʥʰʘ ʞʘשʘ 

ʪʝʦʨʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʤʝשʛʝʨʫʤʝʥ, ʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʙʘʩץʘ ʧᴅʥʜʝʨʜʽ ʦץʳסʘʥʜʘ ʞᴅʥʝ 

ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʪʽʢʝʣʝʡ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫʤʝʥ ץʦʨʪʳʥʜʳʣʘʥʘʜʳ. 

ɸʪʘʣסʘʥ ʪʘʣʘʧʪʘʨʜʳ ʦʨʳʥʜʘʫʜʘ ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʜʘʡʳʥʜʳסʳʥʳש ʜʘ װʣʝʩʽ 

ʟʦʨ. פʘʟʽʨʛʽ סʳʣʳʤʠ ï ʪʝʭʥʠʢʘʣʳץ ʨʝʚʦʣʶʮʠʷ ʙʠʦʣʦʛʠʷʣʳץ, ᴅʣʝʫʤʝʪʪʽ ï ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ 

ʛʫʤʘʥʠʪʘʨʣʳס ץʳʣʳʤʜʘʨʜʘסʳ ʧʨʦʮʝʩʪʝʨʜʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʝʡʥʝʣʝʫʜʝʛʽ ʘʨʥʘʡʳ ᴅʜʽʩʪʝʨʜʽ ʞʘʩʘʫ 

ʧʨʦʙʣʝʤʘʩʳʥ ʘʣסʘ ץʦʡʜʳ. ʆʩʳ סʳʣʳʤʜʘʨʜʳש ʩײʨʘʥʳʤʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʦʣʜʘʥʙʘʣʳ 

ʤʘʪʝʤʘʪʠʢʘʥʳש ʙᴇʣʽʤʜʝʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʪʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʥʽש ʞʘשʘ ʩʘʣʘʣʘʨʳ ʪʫʳʥʜʘʜʳ. 

ʆסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʘʨʥʘʡʳ ʦʨʪʘ ʙʽʣʽʤʥʽץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳש 

 ʳʥʜʘסʳʪʫ ʩʘʙʘץʦʣʜʘʥʙʘʣʳ ʘʩʧʝʢʪʽʣʝʨʽʥʝ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץ

ʦʥʳץ שʦʣʜʘʥʙʘʣʳʣʳסʳʥ ʞװʟʝʛʝ ʘʩʳʨʫ, ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʘʧʧʘʨʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʩʠʷץʪʳ ʤʘשʳʟʜʳ ʤʘץʩʘʪʪʳ ʢᴇʟʜʝʫ ץʘʞʝʪ. 

ʄʝʢʪʝʧʪʝʛʽ ʤʘʪʝʤʘʪʠʢʘ ʙʽʣʽʤʽʥʽץ שʦʣʜʘʥʙʘʣʳʣʳסʳʥ ʞʝʪʽʣʜʽʨʫ ʧʨʦʙʣʝʤʘʩʳ 

 ʘץץʘ ʰʳʥʜʳץʘʨʘʩʪʳʨʫʜʳʥ ʙʘʩץ ʳ ʘʩʧʝʢʪʽʣʝʨʽʥץʽʰʢʽ ʞᴅʥʝ ʩʳʨʪ שʝʨʝʞʝʩʽʥʽ ץʦʣʜʘʥʙʘʣʳʣʳץ

ʩʘʷʪʳʥ ʪʘʣʜʘʫʣʘʨʜʳ װʡʣʝʩʽʤʜʽ ʞʘʩʘʡ ʙʽʣʫʜʽ, ʩײʨʘץʪʘʨסʘ ʩʘʧʘʣʳ, ʤᴅʥʜʽ ʞʘʫʘʧ ʙʝʨʝ ʘʣʫʜʳ ʪʘʣʘʧ 

ʝʪʝʜʽ. ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʘסʳ ץʦʣʜʘʥʙʘʣʳʣʳץʪʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʦʣ ʤװʤʢʽʥʜʽʛʽʥʰʝ ʢᴇʧʪʝʛʝʥ 

ʙᴇʣʽʤʜʝʨʜʽש ʞʝʢʝʣʝʛʝʥ ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʽʥ ʞʘʡ סʘʥʘ ʰʳסʘʨʫ ʞᴅʥʝ ʤʝʢʪʝʧʪʝʛʽ װʡʨʝʥʰʽʢʪʽ 

ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʛʝ װʡʨʝʪʫ סʘʥʘ ʝʤʝʩ ᴇʟʽʥʜʽʢ ʙʽʨ ʣʦʛʠʢʘסʘ 

ʩװʡʝʥʽʧ ʦʣʘʨʜʳ ʰʳסʘʨʫʜʘסʳ ʝʨʝʢʰʝ ʞʘסʜʘʡʣʘʨʜʳ ץʘʨʘʩʪʳʨʫ. ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪץʘʥʜʘ 

ʤʝשʛʝʨʛʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʧʧʘʨʘʪʪʳ ʧʘʡʜʘʣʘʥסʘʥʜʘ ʦשʘʡ, ʳסשʘʡʣʳ ʞᴅʥʝ ץʘʨʘʧʘʡʳʤ 

ʙʦʣʘʪʳʥʜʘʡ ʝʪʽʧ ʦץʳʪʫ ʢʝʨʝʢ. ñɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ʦץʫʰʳʥʳש ʤʝʢʪʝʧʪʝ ʘʣסʘʥ 

ʙʽʣʽʤʽʥ, ʽʩʢʝʨʣʽʛʽʥ ʞᴅʥʝ ʜʘסʜʳʩʳʥ ʥʘץʪʳ ʧʨʘʢʪʠʢʘʣʳץ ʝʩʝʧʪʽ ʰʳסʘʨʫʜʘ, ʤʘʪʝʤʘʪʠʢʘʥʳש 

 ץʣ ʤʘʪʝʤʘʪʠʢʘʣʳײʘʥʜʘ ʦʥʳ ʦʨʳʥʜʘʡ ʘʣʫ. ɹסʘʞʝʪʪʽʛʽ ʪʫʳʥʜʘץ ʳʥ ʧʘʡʜʘʣʘʥʫסʦʣʜʘʥʙʘʣʳʣʳץ

ʤᴅʜʝʥʠʝʪʪʽש ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʤʝʢʪʝʧʪʝ ʧʘʡʜʘʣʘʥʫסʘ ʜʘʡʳʥ ʙʦʣʘʪʳʥʜʘʡ ᴅʜʽʩʪʽ ʞʘʩʘʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽò [1, 218 ʙ.]. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʳ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ᴅʜʽʩʪʝʤʝʣʽʢ ᴅʜʝʙʠʝʪʪʝʨʛʝ ʞʘʩʘʣסʘʥ [2] 

ʪʘʣʜʘʫʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʤʘʪʝʤʘʪʠʢʘʥʳץ שʦʣʜʘʥʳʣʫʳʥ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ 

ʪᴅʞʽʨʠʙʝʜʝ ץʦʣʜʘʥʘ ʙʽʣʫ ʽʩʢʝʨʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʙʽʨʥʝʰʝ ʞʦʣʳʥ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. 

ɹʽʨʽʥʰʽ ʞʦʣʳ ï ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʤʝʩ ʤʘʟʤײʥʜʘסʳ 

 ʣײʘ ʙʘʡʣʘʥʳʩʪʳ ʙסʪʘʨץʠʳʥʰʳʣʳץ ʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽ ʝʥʛʽʟʫ. ʉʫʙʲʝʢʪʠʚʪʽ ʞᴅʥʝ ʦʙʲʝʢʪʠʚʪʽץ

ʞʦʣʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʰʝʢʪʝʫʣʽ, ᴇʡʪʢʝʥʽ ʰʳʥ ᴇʤʽʨʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳש ʙʦʣʤʘסʘʥʜʳסʳʥʘʥ, 



113 

 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʧʧʘʨʘʪʪʳ ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟ 

ʜʘʤʫʳʥʘʥ, ʢװʨʜʝʣʽ ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫסʘ ʘʨʥʘʣסʘʥ ʫʘץʳʪʪʳש ʞʝʪʢʽʣʽʢʩʽʟ ʙʦʣʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ. 

ɽʢʽʥʰʽ ʞʦʣʳ ï ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʩʳʟʫ, ʛʝʦʛʨʘʬʠʷ, ᴇʥʜʽʨʽʩʪʽʢ ʦץʫ ʧᴅʥʜʝʨʽʥʽש 

ʧᴅʥʽʰʽʣʽʢ ʞᴅʥʝ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ. ʉʦʥʳש ʽʰʽʥʜʝ ʬʠʟʠʢʘ ʩʘʙʘסʳʥ 

ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʽש ʵʣʝʤʝʥʪʪʝʨʽʥʩʽʟ ᴇʪʢʽʟʫ ʤװʤʢʽʥ ʝʤʝʩ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʙʘʩץʘ ʧᴅʥʜʝʨʜʽש 

ʟʘשʜʘʨʳʥ, ʪװʩʽʥʽʢʪʝʨʽʥ, ʝʩʝʧʪʝʨʽʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪװʩʽʥʽʢʪʝʨʜʽ ʝʥʛʽʟʫʜʝ ʥᴅʪʠʞʝʣʽ ץʦʣʜʘʥʫסʘ 

ʙʦʣʘʜʳ, ʬʠʟʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ װʰʽʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ (ʘʥʘʣʠʪʠʢʘʣʳץ ᴅʜʽʩ, 

ʚʝʢʪʦʨʣʳץ ᴅʜʽʩ ʞᴅʥʝ ʪ.ʙ.) ץʦʣʜʘʥʫ ʢʝʨʝʢ. 

 ץʞᴅʥʝ ʣʘʙʦʨʘʪʦʨʠʷʣʳ ץʰʽʥʰʽ ʞʦʣʳ ï ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʧʨʘʢʪʠʢʘʣʳת

ʞײʤʳʩʪʘʨʜʳ ᴇʪʢʽʟʫ. ɹʽʨʘץ ʟʝʨʪʪʝʫʜʝ ʙײʣ װʰʽʥʰʽ ʞʦʣ ץʘʨʘʩʪʳʨʳʣʤʘʡʜʳ, ʩʝʙʝʙʽ ʙײʣ ʤᴅʩʝʣʝ ᴇʟ 

ʘʫץʳʤʳ ʞʝʢʝ ʧʨʦʙʣʝʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʘ ʧᴅʥʽʰʽʣʽʢ ʙʘʡʣʘʥʳʩʪʳש ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳʥʳש ʤʘשʳʟʳʥ ʙʘסʘʣʘʫ 

ʤװʤʢʽʥ ʝʤʝʩ, ʩʝʙʝʙʽ ʪװʨʣʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪװʩʽʥʽʢʪʝʨ ʤʝʥ ᴅʜʽʩʪʝʨʜʽש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ 

ʧᴅʥʥʽש ʙʽʨʣʽʛʽʥ, ᴅʨʙʽʨ ʞʝʢʝ ʙᴇʣʽʤʜʽ ʦץʳʪʫʜʳש ʧʨʘʢʪʠʢʘʣʳץ ʤᴅʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɽʛʝʨ ᴅʨʪװʨʣʽ 

ʙᴇʣʽʤʜʝʨ ʞʝʢʝʣʝʥʛʝʥ ʙʦʣʩʘ, ʦʥʜʘ ʦץʫʰʳʣʘʨʜʘ ʤʘʪʝʤʘʪʠʢʘ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʧʘסʘʥ ʙᴇʣʽʢʪʝʨ 

ʞʠʳʥʪʳסʳ ʜʝʛʝʥ ʪװʩʽʥʽʢ ʪʫʳʥʜʘʡʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʜʘ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʫ ʰʘʨʪʪʳ ʪװʨʜʝ 

ʙʦʣʘʜʳ, ʷסʥʠ ʦʥʳ ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץ ʪᴇʤʝʥʜʝʡʜʽ. 

ʄʘʪʝʤʘʪʠʢʘʥʳש ʧᴅʥʽʰʽʣʽʢ ʙʘʡʣʘʥʳʩʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽש ʤװʤʢʽʥʜʽʛʽ 

ʤʦʣ, ʩʝʙʝʙʽ ʦʣʘʨʜʳ ʰʳסʘʨʫ װʰʽʥ ʤʘʪʝʤʘʪʠʢʘʥʳש ᴅʨ ʪװʨʣʽ ʙᴇʣʽʤʜʝʨʽ ʙʦʡʳʥʰʘ ʤʝשʛʝʨʽʣʛʝʥ ʙʽʣʽʤ, 

ʽʩʢʝʨʣʽʢ ʞᴅʥʝ ʜʘסʜʳ ʪʘʣʘʧ ʝʪʽʣʝʜʽ. ɹʽʨʘץ ʤײʥʜʘʡ ʝʩʝʧʪʝʨ ʩʘʥʳ ʢᴇʧ ʝʤʝʩ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʤײʥʜʘʡ 

ʝʩʝʧʪʝʨ ʪʘץʳʨʳʧʪʳש ʩʦסשʳ ץʦʨʳʪʳʥʜʳ ʢʝʟʝשʽʥʜʝ ʞʠʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ᴅʨʪװʨʣʽ 

ʙᴇʣʽʤʜʝʨʜʽש ʪʝʦʨʠʷʣʳץ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʠʛʝʨʫʜʝ ʜʝ, ʞʘʪʪʳסʫʣʘʨʜʳ ʦʨʳʥʜʘʫʜʘ ʪװʩʽʥʽʢʪʝʨʜʽ 

 .ʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳשʘʥʜʘ ʧʘʡʜʘʣʘʥʫ ʝʨʝʢʰʝ ʤʘסʘʣʳʧʪʘʩʪʳʨץ

ʄʘʪʝʤʘʪʠʢʘʥʳ ᴇʤʽʨʜʽש ʪװʨʣʽ ʞʘץʪʘʨʳʥʳש ʪʘʥʳʤ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫ 

ʤʘʪʝʤʘʪʠʢʘʥʳש ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʳʥ, ʷסʥʠ ʦʥʳש ʙʘʩץʘ ʜʘ ʧᴅʥʜʝʨʤʝʥ ʙʘʡʣʘʥʳʩʳʥʘ ᴅʩʝʨ 

ʝʪʧʝʫʽ ʤװʤʢʽʥ ʝʤʝʩʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ñɼװʥʠʝʪʘʥʳʤʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ᴇʪʢʽʥʰʽ ʧʨʦʮʝʩʩ ʝʤʝʩ. ʆʣ ʘʜʘʤ ᴇʤʽʨʽʥ ʪװʛʝʣ ץʘʤʪʠʜʳ. 

ʆץʫʰʳʥʳש ʞʘʣʧʳ ʜʘʤʫʳʥʜʘ ʙײʣ ʧʨʦʮʝʩʩ ʪײʨʘץʪʳ ʞᴅʥʝ װʟʜʽʢʩʽʟ ᴇʟʛʝʨʽʩʪʝʨʛʽ ײʰʳʨʘʡʜʳ. 

ʆץʫʰʳʣʘʨʜʳס שʳʣʳʤʠ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʦʣʘʨʜʳ ʦʩʳ ʟʘʤʘʥסʳ סʳʣʳʤʠ ʙʽʣʽʤʤʝʥ 

 ʘʪʳʥʘʩʳ ʙʘʨò [3, 118ץ שʧᴅʥʜʝʨʜʽ ץʳʪʳʣʘʪʳʥ ʙʘʨʣʳץʘʥ ʤʝʢʪʝʧʪʝ ʦסײʡʝʥʝʜʽ. ɹװʘ ʩסʘʨʫʣʘʥʜʳʨʫץ

ʙ.]. 

ɼʠʜʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥʝʛʽʟʛʽ ʙʘסʳʪʳ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ 

ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝʛʽ ʦʣʘʨʜʳש ʢᴇʧʪʝʛʝʥ ʬʫʥʢʮʠʷʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʳץ שʘʞʝʪʪʽʣʽʛʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳץ שʦʣʜʘʥʙʘʣʳʣʳסʳʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʧᴅʥʘʨʘʣʳץ 

ʙʘʡʣʘʥʳʩʪʳש ʪʘסʳ ʜʘ ʙʽʨ ʘʩʧʝʢʪʽ ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʡʽʢ. ʆʣ ï ʤʘʪʝʤʘʪʠʢʘʣʳץ ʞᴅʥʝ ʪʘʙʠסʠ 

 שʰʽʥ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʽ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥʽװ ʰʽʥ, ᴅʩʽʨʝʩʝ ʬʠʟʠʢʘ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘװ ʳʣʳʤʜʘʨס

ʦץʫ ʧʨʦʮʝʩʽʥʝ ᴇʟʘʨʘ ʝʥʫ ʘʩʧʝʢʪʽʩʽ. 

ʄʘʪʝʤʘʪʠʢʘ ʢʫʨʩʳʥʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʽʥʝ: ʙʝʨʽʣʛʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʥ 

ʦץʫhr  ;ʛʝʨʫʽ ʢʝʨʝʢשʘʥʜʘʡ ʙʽʣʽʤ ʤʝʥ ʽʩʢʝʨʣʽʢʪʽ ʤʝץ ʫʰʳץʰʽʥ ʦװ ʤʢʽʥ; ʦʣװʧʘʨʘʪ ʘʣʫʳ ʤץʘʥʜʘʡ ʘץ 

ʙʽʨ ʧʨʦʮʝʩʪʽש ᴅʨʪװʨʣʽ ʤʦʜʝʣʴʜʝʨʽ ᴇʟʘʨʘ ץʘʥʜʘʡ ʽʩ ï ᴅʨʝʢʝʪ ʞʘʩʘʡʜʳ ʜʝʛʝʥ ʩײʨʘץʪʘʨʜʳ ץʦʷ 

ʦʪʳʨʳʧ ʪʘʣʜʘʫ ʞʘʩʘʩʘץ, ʦʥʜʘ ʧᴅʥʘʨʘʣʳץ ʽʩ ï ᴅʨʝʢʝʪ ʧʝʥ ʜʘסʜʳʥʳ ʥʘץʪʳʣʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʙʽʨ 

ʞװʡʝʛʝ ʢʝʣʪʽʨʫ ʤװʤʢʽʥʜʽʛʽ ʪʫʳʥʜʘʡʜʳ. 

ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʦʥʳש ʙʘʩץʘ ʧᴅʥʜʝʨʤʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʧʘʡʜʘʣʘʥʫ, ʷסʥʠ 

ʙʘʩץʘ ʧᴅʥʜʝʨʜʽ ʦץʫ ʢʝʟʽʥʜʝ ץʘʣʳʧʪʘʩץʘʥ ʙʽʣʽʤ, ʽʩʢʝʨʣʽʢ ʞᴅʥʝ ʜʘסʜʳʥʳ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʥʳש 

 .ʳʥ ʪʫʜʳʨʘʜʳסʫʰʳʣʳסʳʟʳץ

ʇᴅʥʘʨʘʣʳץ ʝʩʝʧʪʝʨʜʽ ײץʨʫ ʢʝʟʽʥʜʝ ʝʢʽ ʞʘסʜʘʡ ץʘʨʘʩʪʳʨʳʣסʘʥ [4]. ʆʥʳש ʙʽʨʽʥʰʽʩʽ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʜʽ, ʽʩʢʝʨʣʽʢʪʽ ʞᴅʥʝ ʜʘסʜʳʥʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʧᴅʥʘʨʘʣʳץ 

ʝʩʝʧʪʝʨʜʽ ײץʨʫʜʘʥ ʪײʨʘʜʳ. ʄײʥʜʘʡ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʢװʥʜʝʣʽʢʪʽ ʤʘʪʝʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ 

ᴇʪʢʽʟʽʣʝʜʽ. ɽʢʽʥʰʽʩʽ ï ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʤʝʩ ʞʘסʜʘʡʣʘʨʜʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ 

 ʘʣʳʧʪʘʩʳʧץ ʘʥʘס ʜʳסʽʩʢʝʨʣʽʢ ʧʝʥ ʜʘ ץʣ ʞʝʨʜʝ ʪʝʢ ʤʘʪʝʤʘʪʠʢʘʣʳײʨʫ. ɹײץ ʘʞʝʪ ʝʪʝʪʽʥ ʝʩʝʧʪʝʨʜʽץ

 ʘʥסʡʳʤʜʘʩʪʳʨʳʣײ שʤʳʩʪʳײʘʥ ʩᴅʡʢʝʩ ʞסʰʽʥ ʦװ ʘʨʫסʣ ʝʩʝʧʪʝʨʜʽ ʰʳײʦʡʤʘʡʜʳ, ʩʦʣ ʩʝʙʝʧʪʽ ʙץ
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ʪװʨʣʝʨʽ (ʪʝʢʩʝʨʫʜʽ ᴅʨʪװʨʣʽ ʧᴅʥ ʤסײʘʣʽʤʜʝʨʽ ʞװʨʛʽʟʝʜʽ, ʦʥʜʘ ʧᴅʥʘʨʘʣʳץ ʩʘʙʘץʪʘʨ, ʢʝʰʝʥʜʽ 

ʩʝʤʠʥʘʨʣʘʨ ᴇʪʢʽʟʽʣʝʜʽ) ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

ɽʢʽʥʰʽ ʙʘסʳʪʪʘסʳ ʟʝʨʪʪʝʫʜʽש ʤʘשʳʟʜʳʣʳסʳʥ ʞʦץץʘ ʰʳסʘʨʤʘʡ ï ʘץ ʙʽʟʜʽש ʞײʤʳʩʳʤʳʟʜʳש 

ʤʘץʩʘʪʳʥʘ ʩᴅʡʢʝʩ ʙʽʨʽʥʰʽ ʙʘסʳʪʪʘסʳ ʟʝʨʪʪʝʫʛʝ ʪʦʣʳסʳʨʘץ ʪʦץʪʘʣʫʳʤʳʟ ץʘʞʝʪ. 

ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳץ שʦʣʜʘʥʙʘʣʳʣʳסʳ ʤʘʪʝʤʘʪʠʢʘ ʪʝʦʨʠʷʩʳ ʤʝʥ ʦʥʳש 

 ʤʦʜʝʣʴʜʝʨʜʽ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ץʳʟ ʙʘʡʣʘʥʳʩʳʥ, ʤʘʪʝʤʘʪʠʢʘʣʳסᴇʟʘʨʘ ʪʳ שʳʥʳסʦʣʜʘʥʙʘʣʳʣʳץ

ʤʝʥ ײץʙʳʣʳʩ ʰʳʥʜʳסʳʥʳש ʙʽʨʣʽʛʽʥ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽש, ʵʣʝʢʪʨʦʥʜʳ ʝʩʝʧʪʝʫ 

ʪʝʭʥʠʢʘʩʳʥʳס ,שʳʣʳʤʜʘסʳ, ʪʝʭʥʠʢʘʜʘסʳ, ᴇʥʜʽʨʽʩʪʝʛʽ, ʵʢʦʥʦʤʠʢʘʜʘסʳ, ʞᴅʥʝ ʪ.ʙ. ʨᴇʣʽʥ ʞװʡʝʣʽ 

ʘʰʫʜʳ ʢᴇʟʜʝʡʜʽ.  

ʄʘʪʝʤʘʪʠʢʘʥʳץ שʦʣʜʘʥʙʘʣʳʣʳסʳʥ ʢװʰʝʡʪʫ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ʝʤʝʩ, ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʘʧʧʘʨʘʪʪʳש ʥᴅʪʠʞʝʣʽʣʽʛʽʥ ʢᴇʪʝʨʫʜʝʛʽ ʜʠʜʘʢʪʠʢʘʣʳײץ ץʨʘʣ ʙʦʣʫʳ ʢʝʨʝʢ. ʉʦʥʜʳץʪʘʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʘʧʧʘʨʘʪʪʳש ʤʦʜʝʣʽʥ ײץʨʫ ʢʝʟʽʥʜʝ ʦʥʳש ʥᴅʪʠʞʝʣʽʣʽʛʽʥ ʢᴇʪʝʨʫ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ 

ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʝʩʝʧʪʝʨʽʥʝʥ ʞᴅʥʝ ʙʘʩץʘ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫ ʢʝʟʽʥʜʝ ᴇʣʰʝʫ, ʧʨʦʮʝʩʪʝʨʜʽ 

ʤʦʜʝʣʴʜʝʫ ʽʩʢʝʨʣʽʛʽʥ ʜʘʤʳʪʫ, ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞᴅʥʝ ʘʣʛʦʨʠʪʤʜʽʢ ʢᴇʨʽʥʽʩʪʝʨʜʽ, ʧʦʣʠʪʝʭʥʠʢʘʣʳץ 

ʽʩʢʝʨʣʽʢʪʽ, סʳʣʳʤʠ ï ʤʘʪʝʨʠʘʣʠʩʪʽʢ ʢᴇʟץʘʨʘʩʪʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʘʥ ʪײʨʘʜʳ.  

ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳץ שʦʣʜʘʥʙʘʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ᴅʜʽʩʪʝʤʝʥʽ 

ʞʘʩʘסʘʥʜʘ ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽש ʞװʡʝʩʽʥ סʘʥʘ ץʘʨʘʩʪʳʨʫʤʝʥ ʰʝʢʪʝʣʫʛʝ ʙʦʣʤʘʡʜʳ. 

 ʛʝʨʫʽʥʝשʤʝ שʫʰʳʣʘʨʜʳץʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽ ʦ שʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ ʦʥʳפ

ʥʝʛʽʟʜʝʣʛʝʥʜʝ סʘʥʘ ʤʘʪʝʤʘʪʠʢʘʥʳץ שʦʣʜʘʥʙʘʣʳ ʘʩʧʝʢʪʽʣʝʨʽʤʝʥ ʪʘʥʳʩʫ ʥᴅʪʠʞʝʣʽ ʙʦʣʘʜʳ. 

ʄʘʪʝʤʘʪʠʢʘʣʘʥʜʳʨʫסʘ ʞʘʪʘʪʳʥ ʞʘסʜʘʡ ʙʽʣʽʤʥʽש ʢᴇʧʪʝʛʝʥ ʩʘʣʘʣʘʨʳʥʜʘ ʪʫʳʥʜʘʡʜʳ, ʙʽʨʘץ 

ʦʣʘʨʜʳש ʙʘʨʣʳסʳ ʥʘץʪʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴ ʪװʨʽʥʜʝ ʪײʞʳʨʳʤʜʘʣʤʘʡʜʳ. ʆʩʳסʘʥ 

 ʫʰʳʣʘʨ ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝ ʘʣʘʪʳʥץʨʫ ʢʝʟʽʥʜʝ ʦײץ ʘʨʘʤʘʩʪʘʥ ñʝʩʝʧʪʽץ

ʞʘסʜʘʡʣʘʨ ᴇʪʝ ʤʘשʳʟʜʳò [5, 92 ʙ.]. 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫʜʽש ʽʰʢʽ ʤʦʜʝʣʴʜʽʢ ʰʝʰʽʤ ʢʝʟʝשʽʥʜʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʤᴅʜʝʥʠʝʪʪʽש ʞʘʣʧʳ ʵʣʝʤʝʥʪʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʦʣʘʨ: ʝʩʝʧʪʽ ʰʳסʘʨʫ ᴅʜʽʩʪʝʨʽʥ ʪʘשʜʘʡ ʙʽʣʫ, 

 ʘʨʫʜʘ ʙʽʨʪʽʥʜʝʧסʦʣʜʘʥʘ ʙʽʣʫ, ʝʩʝʧʪʽ ʰʳץ ʘʧʧʘʨʘʪʧʝʥ ʪʘʥʳʩʫ ʞᴅʥʝ ʦʥʳ ץʦʩʳʤʰʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ

ʢʝʟʝשʜʝʨʛʝ ʙᴇʣʝ ʙʽʣʫ, ʝʩʝʧʪʽש ʰʳסʘʨʫ ʞʦʣʜʘʨʳʥ ʪʘʣʜʘʡ ʘʣʫ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʙײʣ ʞʝʨʜʝ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ʪʫʨʘʣʳ ʪװʩʽʥʽʢʪʝʥ ʰʳסʘʪʳʥ ʤʘʪʝʤʘʪʠʢʘ ʤᴅʜʝʥʠʝʪʽʥʽש ʝʨʝʢʰʝ 

ʵʣʝʤʝʥʪʪʝʨʽ ʙʘʡץʘʣʘʜʳ: 

 ï ʙʘʩʪʘʧץʳ ʘץʧʘʨʘʪʪʳש ʥʝʛʽʟʽʥʜʝ ʝʩʝʧʪʽש ʰʝʰʽʤʽʥ ʨʝʪʪʝʡ ʙʽʣʫ; 

ï ʙʽʨʤʦʜʝʣʴʜʝʥʝʢʽʥʰʽʤʦʜʝʣʴʛʝᴇʪʝʙʽʣʫ; 

 ï ʝʩʝʧʪʽʰʳסʘʨʫʜʳשʪʠʽʤʜʽᴅʜʽʩʽʥʽʟʜʝʫ; 

 ï ʝʩʝʧʪʝʫʜʽץ שʘʪʝʣʽʢʜʝשʛʝʡʽʥʤʘʪʝʤʘʪʠʢʘʣʳץʤʦʜʝʣʴʜʽץשʘʪʝʣʽʢʜʝשʛʝʡʽʥʝʢʝʣʪʽʨʫ. 

ʆץʳʪʫʰʳʽʰʢʽʤʦʜʝʣʴʜʽʢʰʝʰʽʤʜʽʞװʨʛʽʟʛʝʥʢʝʟʜʝʩʪʫʜʝʥʪʪʝʨʜʽʦץʳʪʫʜʳשʢʝʣʝʩʽʘʨʥʘʡʳʪᴅʩʽʣʜ

ʝʨʽץʘʣʳʧʪʘʩʘʜʳ: 

 ï ʝʩʝʧʪʽש ʪʦʣʳץ ʤʦʜʝʣʽʥ ײץʨʫ, ʦʥʳ ʰʳסʘʨסʘʥʜʘ ײʪʳʤʜʳ ʦʡʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ; 

 ï ʝʩʝʧʪʽש ʩײʨʘסʳʥʘ ץʘʨʘʡ ץʘʡʪʘ ʪײʞʳʨʳʤʜʘʫ, ʦʥʳ ʥʘץʪʳ ñʦשò ʰʝʰʽʤʛʝ ʞʝʪʫ ʤʘץʩʘʪʳʥʜʘ 

ᴇʟʛʝʨʪʫ; 

 ï ʦץʳʣʘʪʳʥ ʦʙʲʝʢʪʽʥʽ ʘʥʳץʪʘʡʪʳʥ ʵʣʝʤʝʥʪʪʝʨ ʩʘʥʳ ʪʫʨʘʣʳ ʩײʨʘץ ץʦʶ; 

 ï ʝʩʝʧ ʰʘʨʪʳʥʳש ʪʦʣʳץʪʳסʳʥ ʥʘץʪʳʣʘʫ; 

 ï ʝʩʝʧʪʽש ʘʥʳץʪʘʣʤʘסʘʥ ʵʣʝʤʝʥʪʪʝʨʽʥ ʘʥʳץʪʘʣסʘʥסʘ ʘʫʳʩʪʳʨʫ; 

 ï ʙʝʨʽʣʛʝʥ ʝʩʝʧ ʰʘʨʪʳʥʘ ʘʨʪʳץ ʜʝʨʝʢʪʝʨʜʽץ שʘʨʘʤʘ ï ץʘʡʰʳ ʝʤʝʩʪʽʛʽʥ ʪʝʢʩʝʨʫ. 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫʜʽ ʪװʩʽʥʜʽʨʫʛʝ ץʘʪʳʩʪʳ ʩײʨʘץʪʘʨʜʳ ץʘʨʘʩʪʳʨסʘʥʜʘ ʦץʫʰʳʣʘʨ 

ʞʘʣʧʳ ʪײʞʳʨʳʤʜʘʤʘʜʘʥ ʞʝʢʝʛʝ ᴇʪʝ ʘʣʫ, ʞʝʢʝ ʞᴅʥʝ ʩʧʝʮʠʬʠʢʘʣʳץ ʰʝʰʽʤʜʝʨʜʽש ʪʘʙʠסʘʪʳʥ 

ʪװʩʽʥʫ ʵʣʝʤʝʥʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ, ʦʣʘʨ: 

 ï ʘʣʳʥסʘʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʥᴅʪʠʞʝʣʝʨʜʽש ʙʘʩʪʘʧץʳ ʞʘסʜʘʡסʘ ʩᴅʡʢʝʩʪʽʛʽʥ ʪʝʢʩʝʨʫ ᴅʜʽʩʪʝʨʽʥ 

ʙʽʣʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʘʣʫ; 

 ï ʘʣʳʥסʘʥ ץʦʨʳʪʳʥʜʳʣʘʨʜʳ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ץʘʨʘʩʪʳʨʘ ʘʣʫ; 

 ï ʪװʩʽʥʜʽʨʫʜʽש ʥʝʤʝʩʝ ʤʘסʳʥʘʣʘʫʜʳץ שʘʪʝʣʽʛʽʥ ʙʘסʘʣʘʡ ʘʣʫ. 

 ʆץʳʪʫʰʳ ʢʝʣʝʩʽʜʝʡ ʘʨʥʘʡʳ ʪᴅʩʽʣʜʝʨʜʽ ʧʘʡʜʘʣʘʥסʘʥʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʪװʩʽʥʜʽʨʫ ʢʝʟʝשʽʥ 

ʞװʟʝʛʝ ʘʩʳʨʘ ʙʽʣʫ ʽʩʢʝʨʣʽʛʽ ץʘʣʳʧʪʘʩʘʜʳ: 

 ï ʝʩʝʧʪʽש ʰʝʰʽʤʽʥ ʪʝʢʩʝʨʫ, ʦʥʳש ʰʝʰʽʤʽʥ ʪװʩʽʥʜʽʨʫʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ; 
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 ï ʝʩʝʧʪʽש ʩײʨʘסʳʥ ʞᴅʥʝ ʪʘʙʳʣסʘʥ ʞʘʫʘʙʳʥ ʪʝʨʝשʜʝʪʽʧ ץʘʨʘʩʪʳʨʫ; 

 ï ʝʩʝʧʪʽש ʩײʨʘסʳʥ ץʘʡʪʘ ʪײʞʳʨʳʤʜʘʫ; 

 ï ʪװʩʽʥʜʽʨʫʜʝ ʥʝʤʝʩʝ ʤʘסʳʥʘʣʘʫʜʘ ץʘʪʝʣʽʢʪʝʨ ʙʦʣʩʘ, ʦʥʳ ʘʥʳץʪʘʧ ʪʘʙʫ. 

ʊʦʧʪʳש ʝʨʝʢʰʝʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴅʨʙʽʨ ʦץʳʪʫʰʳ ײʩʳʥʳʣסʘʥ ᴅʜʽʩʪʝʤʝʛʝ ᴇʟʛʝʰʝʣʽʢ ʝʥʛʽʟʝ 

ʘʣʘʜʳ, ʰʳסʘʨʳʣʘʪʳʥ ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽש ʩʘʥʳʥ ʢᴇʙʝʡʪʝʜʽ ʥʝʤʝʩʝ ʘʟʘʡʪʘʜʳ, ʦʣʘʨʜʳ ʰʳסʘʨʫ 

ʪᴅʩʽʣʜʝʨʽʥ ᴇʟʛʝʨʪʝ ʘʣʘʪʳʥʳʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

 ʘʨʫסʡʝʤʽʟʜʝ ʞʝʢʝʣʝʛʝʥ ʝʩʝʧʪʝʨʜʽ ʰʳװʞ שʡʝʩʽʥ ʧʘʡʜʘʣʘʥʫ ᴅʜʽʩʽ ʙʽʟʜʽװʦʣʜʘʙʘʣʳ ʝʩʝʧʪʝʨ ʞפ

ʤʳʩʘʣʜʘʨʳʤʝʥ ʢᴇʨʩʝʪʽʣʝʪʽʥ ʙʦʣʘʜʳ. פʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫסʘ ʙʝʨʽʣʛʝʥ ʫʘץʳʪ ʰʝʢʪʝʫʣʽ 

ʙʦʣסʘʥʜʳץʪʘʥ, ץʘʟʽʨʛʽ ʦץʫʣʳץʪʘʨʜʘסʳ ʢᴇʧʪʝʛʝʥ ʙʽʨ ʪʝʢʪʽ ʝʩʝʧʪʝʨ ʙʽʟʜʽש ʞװʡʝʥʽש ʝʩʝʧʪʝʨʽʤʝʥ 

ʘʣʤʘʩʪʳʨʳʣʫʳ ʤװʤʢʽʥ. 

 ʘʞʝʪʪʽʛʽ ʦʨʪʘ ʤʝʢʪʝʧʪʝʛʽ ʞᴅʥʝץ שʨʫʜʳײץ ʡʝʩʽʥװʥʜʘʡ ʞײʤ שʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽפ

ʢʦʣʣʝʜʞʜʝʨʜʝʛʽ ץʘʟʽʨʛʽ ʤʘʪʝʤʘʪʠʢʘ ʦץʫʣʳץʪʘʨʳʥʜʘסʳ ʤᴅʪʽʥʜʽʢ ʝʩʝʧʪʝʨʜʽש ʤʘʟʤײʥʳʥ ʪʘʣʜʘʫʜʳש 

ʥᴅʪʠʞʝʩʽʥʜʝ ʘʥʳץʪʘʣʜʳ. ɸʣ ʙʝʨʽʣʛʝʥ ʝʩʝʧʪʝʨʜʽש ʢᴇʧ ʝʤʝʩ ʝʢʝʥʜʽʛʽʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. ɼʝʛʝʥʤʝʥ 

ʜʝ ᴅʨʪװʨʣʽ ʞᴅʥʝ ץʳʟʳץʪʳ ץʦʣʜʘʥʙʘʣʳ ʝʩʝʧʪʝʨʜʽש ʤʳʩʘʣʜʘʨʳ ʦץʫʣʳץʪʘʨʜʘ ʙʘʨ. 
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ʌʀɿʀʂɸ ʂʋʈʉʓʅʓר çʄɽʍɸʅʀʂɸʃʓפ ɾᴄʅɽ ʕʃɽʂʊʈʄɸɻʅʀʊʊɯʂ 
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ʉ. ʄʝʥʝʰ, 7M01502-ʌʠʟʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ1 ש-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʬ.-ʤ.Ϥ.ʜ., ʧʨʦʬʝʩʩʦʨ ɸ.ʂ. ɽʨʰʠʥʘ 

 

ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳ ïʦץʫ ʧʨʦʮʝʩʽʥʝʘץʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨ ʤʝʥ ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʆʩʳסʘʥ ʦʨʘʡ, ʬʠʟʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʜʘʡʳʥ ʘץʧʘʨʘʪʪʳ 

ʙʝʨʫʜʝʥ ʛᴇʨʽ, ʦʥʜʘסʳ ʘʪʘʣסʘʥ ײץʙʳʣʳʩʪʳ ʟʝʨʪʪʝʫʽʥʝ, ʪʘʣʜʘʫʳʥʘ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʫʳʥʘ ץʦʣʜʘʫ 

ʞʘʩʘʡʪʳʥ ʚʠʨʪʫʘʣʜʳ ʦץʫ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽʥʝ ʝʨʝʢʰʝ ʤᴅʥ ʙʝʨʫ ʢʝʨʝʢ. ʌʠʟʠʢʘ ʢʫʨʩʳʥʳש 

çʄʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʵʣʝʢʪʨʤʘʛʥʠʪʪʽʢ ʪʝʨʙʝʣʽʩʪʝʨè ʙᴇʣʽʤʽʥ ʦץʳʪʫʜʘ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨ, 

ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʨ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʧʨʘʢʪʠʢʫʤʜʘʨʜʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʦʣʘʡʣʳ 

 ʰʘʤʘʣʘʨʜʳ ᴇʣʰʝʡʜʽ ʞᴅʥʝ ץʫʰʳʣʘʨ ʬʠʟʠʢʘʣʳץʤʳʩ ʢʝʟʽʥʜʝ ʦײʫ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽʤʝʥ ʞץʨʘʣ. ʆײץ

ʙʦʣʳʧ ʞʘʪץʘʥ ʧʨʦʮʝʩʪʝʨʜʽ ʙʘץʳʣʘʡ ʘʣʘʜʳ. ʊʝʨʙʝʣʽʩʪʝʨʜʝʛʽ ʠʜʝʘʣ ײץʙʳʣʳʩʪʘʨʜʳ ʟʝʨʪʪʝʫʜʝ, 

ʙʘץʳʣʘʫʜʘ ʚʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽש ʪʠʽʤʜʽ ʪײʩʪʘʨʳ ʢᴇʧ. 

ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝï  ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʤʝʩʪʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʫʨʦʢʘʭ ʬʠʟʠʢʠ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʚʠʨʪʫʘʣʴʥʳʤ ʦʙʫʯʘʶʱʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ, 

ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʜʝʤʦʥʩʪʨʘʮʠʡ ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢʫʤʦʚ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ 

çʄʝʭʘʥʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷè ʢʫʨʩʘ ʬʠʟʠʢʠ ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 



116 

 

ʚ ʦʙʫʯʝʥʠʠ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʫʯʝʙʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʩʪʫʜʝʥʪʳ ʠʟʤʝʨʷʶʪ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ 

ʠ ʦʪʩʣʝʞʠʚʘʶʪ ʪʝʢʫʱʠʝ ʧʨʦʮʝʩʩʳ. ɽʩʪʴ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʠ ʢʦʥʪʨʦʣʝ ʠʜʝʘʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʢʦʣʝʙʘʥʠʷʭ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʪʝʨʙʝʣʽʩ, ʚʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪ, ʜʝʤʦʥʩʪʨʘʮʠʷ, ʧʨʘʢʪʠʢʫʤ, ʤʦʜʝʣʴ. 

 

 ʘʥʘ ʝʤʝʩ, ʚʠʨʪʫʘʣʜʳ ʞᴅʥʝס ʨʣʝʨʽװʨʣʽ ʪװʜᴅʩʪ שʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ץʘʟʽʨʜʝ ʬʠʟʠʢʘʣʳפ

ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʫ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽ ʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʳʧ ʞװʨ.ʌʠʟʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘסʳ 

ʚʠʨʪʫʘʣʜʳ ʦץʫ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽïײץʙʳʣʳʩʪʘʨʜʳ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʚʠʨʪʫʘʣʜʳ ᴇʣʰʝʫ 

 ʜʘʨʜʳשʪʘʨ ʤʝʥ ʟʘץʜʳʣʳשʤʳʩ ʥʝʛʽʟʽʥʜʝ ʟʘײʢᴇʤʝʛʽʤʝʥ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞ שʨʘʣʜʘʨʳʥʳײץ

ʜᴅʣʝʣʜʝʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. ɺʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩʪʘʨʜʳ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ 

ʦץʫʰʳʣʘʨ ʪᴅʞʽʨʠʙʝ ʞװʨʛʽʟʫ ʞᴅʥʝ ʘʩʧʘʧʪʘʨʜʳײץ שʨʳʣʳʩʳʥ ʟʝʨʜʝʣʝʫ ʜʘסʜʳʣʘʨʳʥʘ ʠʝ ʙʦʣʳʧ, 

ʬʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨʜʳ ᴇʣʰʝʡʜʽ ʞᴅʥʝ ʙʦʣʳʧ ʞʘʪץʘʥ ʧʨʦʮʝʩʪʝʨʜʽ ʙʘץʳʣʘʡʜʳ. ɾʘʣʧʳ, ʦץʫ 

ʵʢʩʧʝʨʠʤʝʥʪʽ ʙʽʣʽʤ ʙʝʨʫʜʝ ʪʘʥʳʤʜʳץ-ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʙʽʨʣʽʛʽʥ 

 ,ʧʘʣ ʝʪʝʜʽץʘ ʳסʜʝʪʫʛʝ ʞᴅʥʝ ʜʘʤʳʪʫשʫ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽ ʙʽʣʽʤʜʽ ʪʝʨʝץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʂʝʡʙʽʨ ʦץ

ʘʣ ʙʘʩץʘʣʘʨʳ ʟʝʨʪʪʝʣʛʝʥ ʤʘʪʝʨʠʘʣʜʳ ʤʳץʪʘʧ ʙʝʢʽʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ, ʞʘשʘ ʙʽʣʽʤ ʢᴇʟʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ʌʠʟʠʢʘʥʳ ʦץʳʪʫʜʘ ʚʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʥʝʛʽʟʽ ʨʝʪʽʥʜʝï

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨ (ʇɹפ) ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʄײʥʜʘʡ ʦץʳʪʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥʜʘ ʙʝʣʛʽʣʽ ʙʽʨ ʧᴅʥʜʽʢ ʩʘʣʘ, ʟʝʨʪʪʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ᴅʨʪװʨʣʽ 

ᴅʜʽʩʪʝʨʽʥ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ, ʬʨʦʥʪʘʣʴʜʳ ʟʝʨʪʭʘʥʘʣʘʨ ʤʝʥ 

ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽץ שʦʨʳ ʞʠʥʘץʪʘʣʘʜʳ[4]. ʄʝʢʪʝʧʪʝʨʜʝ ʬʠʟʠʢʘʥʳ ʦץʳʪʫʜʘ ʊʄɼ ʝʣʜʝʨʽ 

ʢᴇʣʝʤʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʘʥʳʤʘʣ ʇɹפʨʝʪʽʥʜʝ ʢʝʣʝʩʽʣʝʨʜʽ ʘʡʪʘ ʢʝʪʫʛʝ ʙʦʣʘʜʳ: 

¶ "ʆʪʢʨʳʪʘʷ ʬʠʟʠʢʘ 2.5"ïʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʫ װʣʛʽʣʝʨʽ ʤʝʥ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳש ʪʦʣʳץ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʢʫʨʩʳ; 

¶ "ɾʠʚʘʷ ʬʠʟʠʢʘ" ʙʘסʜʘʨʣʘʤʘʩʳ ï ʬʠʟʠʢʘʣʳץ ʧʨʦʮʝʩʪʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʢᴇʨʩʝʪʝʪʽʥ ʞᴅʥʝ  

ʙʘʩץʘʨʳʣʘʪʳʥ ʬʠʟʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʦʙʘʣʳץ 

ʧʣʘʪʬʦʨʤʘ. ɹײʣ ʞװʡʝʜʝ ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ ʘʥʠʤʘʮʠʷʣʘʨʳ ʜʘ 

 .ʘʥסʘʨʘʩʪʳʨʳʣץ

ʄײʥʜʘʡ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨʜʘ ʚʠʨʪʫʘʣʜʳ ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳʤʝʥ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ 

ʥײʩץʘʫʣʳץʪʘʨסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʰʳʥʘʡʳ ʧʨʦʪʦʪʠʧʪʽʢ ʵʢʩʧʝʨʠʤʝʥʪʢʝ ʤװʤʢʽʥʜʽʛʽʥʰʝ ʞʘץʳʥ 

ʪᴅʞʽʨʠʙʝ ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ. ʊᴅʞʽʨʠʙʝ ʙʘʨʳʩʳʥʜʘ ʪʘץʳʨʳʧʪʳץ ʵʢʨʘʥʜʘ ʤʳʥʘʜʘʡ ʙʝʣʩʝʥʜʽ 

ʙʝʣʛʽʰʝʣʝʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʘʨ: 

- ʥʳʩʘʥ ᴇʣʰʝʤʽʥ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ ʜʝʥʝ ʢᴇʣʝʤʽʥ ᴇʟʛʝʨʪʝʪʽʥ ʙʝʣʛʽʰʝʣʝʨ; 

- ᴇʣʰʝʫ ײץʨʘʣʜʘʨʳʥʳש ʙᴇʣʽʢ ײץʥʳ ʤʝʥ ᴇʣʰʝʫ ʰʝʛʽʥ ᴇʟʛʝʨʪʝʪʽʥ ʙʝʣʛʽʰʝʣʝʨ; 

- ʥʳʩʘʥ ʤʝʥ ײץʨʳʣסʳʣʘʨʜʳ ʞʳʣʞʳʪʫסʘ, ʙײʨʫסʘ ʙʦʣʘʪʳʥ ʙʝʣʛʽʰʝʣʝʨ. 

 ʊʝʨʙʝʣʽʩʪʝʨʜʝʛʽ ʠʜʝʘʣ ײץʙʳʣʳʩʪʘʨʜʳ ʟʝʨʪʪʝʫʜʝ ʚʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʪʝʭʥʠʢʘʣʳץ 

ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʳʥʘʥ ʪʠʽʤʜʽʨʝʢ. ʄᴅʩʝʣʝʥ, vascak.cz ʵʣʝʢʪʨʦʥʜʳ ʩʘʡʪʳʥʜʘ: çʊʝʨʙʝʣʽʩ 

ʬʘʟʘʣʘʨʳ, ʛʘʨʤʦʥʠʢʘʣʳץ ʦʩʮʠʣʷʪʦʨ ʤʝʥ ʪʝʨʙʝʣʽʩʪʝʨʜʽש ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʘʷʪʥʠʢʪʝʨʜʽש 

 ʘʥʠʤʘʮʠʷʣʘʨ ץʨʣʽ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳװʘ ʙʦʣʘʪʳʥ ᴅʨʪסʳʣʘʫץʘʣʳʩ ʰʘʤʘʣʘʨʳʥè ʙʘסʦʟץ

 .ʩʪʘʨʳ ʢᴇʧײʵʬʬʝʢʪʠʚʪʽ ʪ שʦʣʜʘʥʫʜʳץ ʳʪʫʜʘץʥʜʘʡ ʩʘʡʪʪʘʨʜʳ ʬʠʟʠʢʘʥʳ ʦײʘʥ. ʄסʘʨʘʩʪʳʨʳʣץ

ɸʪʘʣסʘʥ ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʨʜʘ ʦץʫʰʳʣʘʨ ʪʝʢ ʬʠʟʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʤʝʥ ʙʘץʳʣʘʫסʘ ʙʦʣʘʪʳʥ ᴇʪʝ 

ʢװʨʜʝʣʽ ײץʙʳʣʳʩʪʘʨʜʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ ʞʘʩʘʧ ʢᴇʨʝ ʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʤײʥʜʘʡ ʢᴇʨʽʥʽʩʪʝʛʽ 

ʚʠʨʪʫʘʣʜʳ ʘʥʠʤʘʮʠʷʣʳץ, ʧʨʦʪʦʪʠʧʪʽʢ ʜʝʤʦʥʩʪʘʨʮʠʷʣʘʨ  ʦץʳʪʫʰʳʣʘʨסʘʜʘ ʘץʧʘʨʘʪʪʳץ ʥʝʛʽʟʜʝʛʽ 

ʢᴇʨʥʝʢʽʣʽʢ ײץʨʘʣʳ [5]. 

ɺʠʨʪʫʘʣʜʳ ʜʝʤʦʥʩʪʨʘʮʠʷʜʘ ʛʘʨʤʦʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩʪʝʛʽ ʰʘʤʘʣʘʨʜʳש ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ 

ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʢʝʩʢʽʥʜʝʫ װʰʽʥ 1-ʩʫʨʝʪʪʝʛʽ ʵʣʝʢʪʨʦʥʜʳ ʛʨʘʬʠʢʪʽʢ ʪᴅʩʽʣʜʽ ץʦʣʜʘʥʘʤʳʟ. ʆʩʳ 

ʛʨʘʬʠʢ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʪʝʨʙʝʣʽʩʪʽש ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʦץʫʰʳʣʘʨסʘ 

ʪʝʨʙʝʣʽʩʪʽש ʬʠʟʠʢʘʣʳץ ʤʘסʳʥʘʩʳʥ װʡʨʝʪʫʜʝ ʪʠʽʤʜʽ ʢᴇʨʥʝʢʽ ʦץʫ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩʳʥʜʘʡ ʪʝʢʪʝʩ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʳש ʙʘʨʣʳסʳʥʜʘ ʜʝʨʣʽʢ ʧʘʨʘʤʝʪʨʣʝʨ ʤʝʥ 

ʬʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨʜʳ ᴇʟʛʝʨʪʽʧ, ʩʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ ײץʙʳʣʳʩʪʳ ʞʘʥ-ʞʘץʪʳ ץʳʨʳʥʘʥ ʩʠʧʘʪʪʘʫסʘ 

ʙʦʣʘʜʳ. 



117 

 

ɾʦסʘʨʳ ʩʳʥʳʧʪʘʨʜʘ çʄʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʵʣʝʢʪʨʤʘʛʥʠʪʪʽʢ ʪʝʨʙʝʣʽʩʪʝʨè ʙᴇʣʽʤʽʥʜʝ ʝʨʢʽʥ 

ʞᴅʥʝ ʝʨʽʢʩʽʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʝʨʙʝʣʽʩʪʝʨʜʽ ʦץʫʰʳʣʘʨסʘ ʪװʩʽʥʜʽʨʫ ʪʘץʳʨʳʧʪʳש ʢװʨʜʝʣʽʛʽʥʝʥ 

ʤʝʪʦʜʠʢʘʣʳץ ץʠʳʥʜʳץʪʘʨ ʪʫסʳʟʳʧ ʞʘʪʘʜʳ. ɾʘʣʧʳ, ʦʩʳʥʜʘʡ ʩᴅʪʪʝʨʜʝ ʚʠʨʪʫʘʣʜʳ ʬʠʟʠʢʘʣʳץ 

ʤʦʜʝʣʴʜʝʨ ʦץʫʰʳʥʳש ʢᴇʟ ʘʣʜʳʥʘ ʥʘץʪʳ ײץʙʳʣʳʩʪʳ (ʤʝʭʘʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩ ʢʝʟʽʥʜʝʛʽ 

ʵʥʝʨʛʠʷʥʳש ʪװʨʣʝʥʫʽ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʞᴅʥʝ ʩʝʨʽʧʧʝʣʽ ʤʘʷʪʥʠʢʪʝʨʜʽש ʪʝʨʙʝʣʽʩʪʝʨʽ, 

ʵʣʝʢʪʨʤʘʛʥʠʪʪʽʢ ʪʝʨʙʝʣʽʩʪʝʨ)ʝʣʝʩʪʝʪʝ ʘʣʘʜʳ. ʗסʥʠ, ʚʠʨʪʫʘʣʜʳ ʤʦʜʝʣʴʜʝʨïᴅʨʪװʨʣʽ ʬʠʟʠʢʘʣʳץ 

 .ʠʥʪʝʨʘʢʪʠʚʪʽ ʢʝʩʢʽʥʜʝʨ [1]-ץʙʳʣʳʩʪʘʨʜʳ ʙʝʡʥʝʣʝʡʪʽʥ ʥʝʤʝʩʝ ʩʠʧʘʪʪʘʡʪʳʥ ʛʝʦʤʝʪʨʠʷʣʳײץ

ʆʩʳʥʜʘʡ ʤʦʜʝʣʴʜʝʨ ʥʝʛʽʟʽʥʜʝʛʽ ʬʠʟʠʢʘʣʳץ ʧʨʘʢʪʠʢʫʤʜʘʨʜʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽïʬʠʟʠʢʘʣʳץ 

 ʤʦʜʝʣʴʜʝʨʜʽ ץʥʜʘʡ ʬʠʟʠʢʘʣʳײʘʣʳʧʪʘʩʪʳʨʫ. ʄץ ʩʽʥʽʢװʙʳʣʳʩʪʘʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨ ʪʫʨʘʣʳ ʪײץ

ʦץʳʪʫʜʳש ʙʘʩץʘ ʙʘסʳʪʪʘʨʳʥʜʘ ʜʘ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. 

 

 
ʉʫʨʝʪ - 1. ɻʘʨʤʦʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩʪʽש ʛʨʘʬʠʛʽ 

 

ʊʝʨʙʝʣʽʩʪʝʨ ʙᴇʣʽʤʽʥ ʦץʳʪʫʜʘ ʪʝʨʙʝʣʤʝʣʽ ʞװʡʝ ʙʦʣʳʧ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʤʘʷʪʥʠʢʪʽץ שʦʟסʘʣʳʩʳʥ ʙʘץʳʣʘʫ ʤʘשʳʟʜʳ (2-ʩʫʨʝʪ). ʄʘʷʪʥʠʢʪʽ ץʦʟסʘʣʳʩץʘ ʢʝʣʪʽʨʽʧ,ᴅʨ ʪװʨʣʽ 

ʙײʨʳʰʪʘ ץʦʟסʘʣʪʩʘץ, ʦʥʜʘסʳ ʪʝʨʙʝʣʽʩ ʛʘʨʤʦʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩʢʝ ʤʝʡʣʽʥʰʝ ʞʫʳץ ʙʦʣʘʪʳʥʳʥ 

ʚʠʨʪʫʘʣʜʳ ʤʘʷʪʥʠʢʪʽץ שʦʟסʘʣʳʩ ʤʦʜʝʣʽ ʥʝʛʽʟʽʥʜʝ ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʧ ʙʘʡץʘʡʤʳʟ [5]. ʊʘסʳ ʜʘ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʘʷʪʥʠʢ ʤʦʜʝʣʽʤʝʥ ʤʘʷʪʥʠʢʪʝ ʽʣʽʥʽʧ ʪײʨʘʪʳʥ ʞװʢʪʽץ שʦʨʳʪץʳ ʢװʰʪʽש ᴅʩʝʨʽʥʝʥ 

 ץʘ ʙʦʣʘʪʳʥʳʥʩʘʙʘסʘʨʫסʪʝʨʙʝʣʽʩ ʧʝʨʠʦʜʳʥ ʝʩʝʧʪʝʧ ʰʳ שʳʣʳ ʦʥʳץʘʣʘʪʳʥʳʥ, ʦʩʳ ʘʨסʦʟץ

ʙʘʨʳʩʳʥʜʘ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ.  

 

 
ʉʫʨʝʪ ï 2. ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʘʷʪʥʠʢ ʪʝʨʙʝʣʽʩʽʥʽש ʚʠʨʪʫʘʣʜʳ ʤʦʜʝʣʴʜʝʨʽ 

 

ɼʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʳש ʩʘʥʳ ʤʝʥ ʩʘʧʘʩʳ  ᴅʨ ʦץʳʪʫʰʳʥʳש ʢᴅʩʽʧʪʽʢ ʰʝʙʝʨʣʽʛʽʥʝ, 

ʬʠʟʠʢʘʣʳײץ ץʨʘʣʜʘʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʫʳʥʘ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ. çʄʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʵʣʝʢʪʨʤʘʛʥʠʪʪʽʢ ʪʝʨʙʝʣʽʩʪʝʨè ʙᴇʣʽʤʽʥʜʝ ʤʳʥʘʜʘʡ ʚʠʨʪʫʘʣʜʳ 

ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʞײʤʳʩʪʘʨʜʳ: çʄʝʭʘʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩ ʞװʡʝʣʝʨʽʥè, çɻʘʨʤʦʥʠʢʘʣʳץ 

ʪʝʨʙʝʣʽʩʪʝʨʜʽש ʩʪʨʦʙʦʩʢʦʧʠʷʣʳץ ʙʝʡʥʝʩʽè, çʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʘʷʪʥʠʢʪʽש ʫʘץʳʪ ʙʦʡʳʥʰʘ ʦʨʳʥ 

ʘʫʳʩʪʳʨʫʳʥ ʞᴅʥʝ ʤʘʷʪʥʠʢʪʝʛʽ ᴅʩʝʨ ʝʪʫʰʽ ʢװʰʪʝʨʜʽè ʙʘץʳʣʘסʘʥʜʘ, çʄᴅʞʙװʨ ʝʪʫʰʽ ʢװʰ 

ʘʤʧʣʠʪʫʜʘʩʳʥʳש ʢװʰ ʞʠʽʣʽʛʽʥʝ ʪᴅʫʝʣʜʽʣʽʛʽʥè, çɸʢʫʩʪʠʢʘʣʳץ ʨʝʟʦʥʘʥʩʪʳè, çɽʨʢʽʥ ʪʝʨʙʝʣʽʩ 

ʢʝʟʽʥʜʝʛʽ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʪװʨʣʝʥʫʣʝʨʽʥè, çɽʨʽʢʩʽʟ ʪʝʨʙʝʣʽʩʪʝʨè ʪװʩʽʥʜʽʨʛʝʥʜʝ ץʦʣʜʘʥʩʘץ ʙʦʣʘʜʳ. 

ʉʝʙʝʙʽ, ʢʝʡʙʽʨ ײץʙʳʣʳʩʪʘʨʜʳ ʥʘץʪʳ ᴇʤʽʨʜʝ ʙʘץʳʣʘʫʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʞʦץ ʞᴅʥʝ ʤʝʭʘʥʠʢʘʣʳץ, 

ʵʣʝʢʪʨʤʘʛʥʠʪʪʽʢ ʪʝʨʙʝʣʽʩʪʝʨ ʪʝʢ ʠʜʝʘʣ ʥʝʛʽʟʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ.  

ʌʠʟʠʢʘ ʢʫʨʩʳʥʳש çʄʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʵʣʝʢʪʨʤʘʛʥʠʪʪʽʢ ʪʝʨʙʝʣʽʩʪʝʨè ʙᴇʣʽʤʽʥ ʦץʳʪʫʜʘ 

ʤʝʤʣʝʢʝʪʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʳ ʙʦʡʳʥʰʘ 9 ʩʳʥʳʧʪʘ "ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʘʷʪʥʠʢʪʽש ʢᴇʤʝʛʽʤʝʥ 

ʝʨʢʽʥ ʪװʩʫ װʜʝʫʽʥ ʘʥʳץʪʘʫ" ʘʪʪʳ 1 ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩ ʙʘʨ. ɸʪʘʣסʘʥ ʞײʤʳʩץʘ ץʘʞʝʪʪʽ ײץʨʘʣ-
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ʞʘʙʜʳץʪʘʨʳ ʤʝʥ ʦʨʳʥʜʘʫ ʤװʤʢʽʥʜʽʛʽ ץʘʟʽʨ פʘʟʘץʩʪʘʥʥʳש ʙʘʨʣʳץ ʤʝʢʪʝʧʪʝʨʽʥʜʝ ץʘʤʪʳʣסʘʥ. 

ɼʝʛʝʥʤʝʥ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʞװʡʝʩʽʥʜʝ, ʙײʣ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩ ʙʦʡʳʥʰʘ סʘʣʘʤʪʦʨʜʘ 

ʙʽʨʥʝʰʝ ʜʝʨʝʢʢᴇʟʽ ʙʦʡʳʥʰʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʧʨʦʪʦʪʠʧʪʽʢ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ 

  .ʦʣʜʘʥʫ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʦʪʳʨץ

"ɽʨʢʽʥ ʪװʩʫ װʜʝʫʽʥ ʘʥʳץʪʘʡʪʳʥ" ʵʣʝʢʪʨʦʥʜʳ ʟʝʨʪʭʘʥʘʣʳץ ץʦʥʜʳʨסʳʩʳʤʝʥ (3-ʩʫʨʝʪ) 

ʞװʨʛʽʟʽʣʝʪʽʥ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳ ץʘʨʘʩʪʳʨʘʡʳײפ .ץʨʳʣסʳʥʳש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ 

ï ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʘʷʪʥʠʢ, ʵʣʝʢʪʨʦʥʜʳ ʙʘʩץʘʨʫ ʙʣʦʛʳʥʘ ץʦʩʳʣסʘʥ ץʦʟסʘʣʤʘʣʳ ʬʦʪʦʩʝʥʩʦʨ ʞᴅʥʝ 

 ץʳʟ ʘʩʪʨʦʥʦʤʠʷʣʳסʡʝʩʽʥʜʝʛʽ ʪʦװʥ ʞװʩʫʽʥ ʂװʝʨʢʽʥ ʪ שʳ ʘʡʥʳʤʘʣʳ ʢʦʨʧʫʩ. ɼʝʥʝʥʽסʟʳʥʜʳײ

ʜʝʥʝʥʽש ʙʽʨʝʫʽʥʝ (ʄʝʨʢʫʨʠʡ, ʐʦʣʧʘʥ, ɾʝʨ, ɸʡ, ʄʘʨʩ, ɻʘʥʠʤʝʜ, ʂʘʣʠʩʪʦ, ʊʠʪʘʥ ʤʝʥ ʇʣʫʪʦʥ) 

ʤʦʜʝʣʴʜʝʫʛʝ ʙʦʣʘʜʳ[6]. 

ʕʣʝʢʪʨʦʥʜʳץ ʙʘʩץʘʨʫ ʙʣʦʛʳʥʜʘסʳ çʇʫʩʢè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩץʘʥʥʘʥ ʢʝʡʽʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪ 

ᴇʰʽʨʽʣʽʧ, ʩʝʢʫʥʜʦʤʝʨʜʽש ʢʝʨʽ ʩʘʥʘסʳ ץʦʩʳʣʳʧ, ʜʝʥʝ ʝʨʢʽʥ ʪװʩʝ ʙʘʩʪʘʡʜʳ.ɼʝʥʝ ʬʦʪʦʩʝʥʩʦʨʜʘʥ 

ᴇʪʢʝʥʜʝ ʩʝʢʫʥʜʦʤʝʨ ʪʦץʪʘʡʜʳ.ʉᴅʡʢʝʩʽʥʰʝ, çʇʘʫʟʘè ʞᴅʥʝ çʉʪʦʧè ʙʘʪʳʨʤʘʣʘʨʳ ʘʨץʳʣʳ ʝʨʢʽʥ 

ʪװʩʫ ʧʨʦʮʝʩʽʥ ʪʦץʪʘʪʳʧ, ʟʝʨʪʭʘʥʘʣʳץ ץʦʥʜʳʨסʳʥʳ ʙʘʩʪʘʧץʳ ʧʘʨʘʤʝʪʨʣʝʨʛʝ ץʘʡʪʘʨʫסʘ ʙʦʣʘʜʳ. 

ʌʦʪʦʩʝʥʩʦʨʜʘ ʙʝʣʛʽʣʽ ʙʽʨ (N) ʪʝʨʙʝʣʽʩʢʝ ʢʝʪʢʝʥ ʫʘץʳʪ (t) ʢᴇʨʩʝʪʽʣʽʧ ʪײʨʘʜʳ.ʆʩʳ 

ʰʘʤʘʣʘʨʘʨץʳʣʳ (ʊ) ʪʝʨʙʝʣʽʩ ʧʝʨʠʦʜʳʥ ʝʩʝʧʪʝʧ ʘʣʫ ʢʝʨʝʢ. ʉʦשʳʥʜʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʘʪʥʠʢʪʽש 

ʪʝʨʙʝʣʽʩ ʧʝʨʠʦʜʳ ʬʦʨʤʫʣʘʩʳʥʘʥ ʝʨʢʽʥ ʪװʩʫ ʰʘʤʘʩʳʥ ᴇʨʥʝʢʪʝʧ ʘʣʳʧ, ʦʩʳ ᴇʨʥʝʢ ʥʝʛʽʟʽʥʜʝ 

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳש ʽʟʜʝʣʽʤʜʽ ʰʘʤʘʩʳʥ ʝʩʝʧʪʝʧ ʪʘʙʘʤʳʟ.  

ʌʠʟʠʢʘʥʳ ʦץʳʪʫʜʳש ʤʝʤʣʝʢʝʪʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʳʥʜʘסʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʘʥ 

ʙᴇʣʝʢ, ʤʝʭʘʥʠʢʘʣʳץ ʞᴅʥʝ ʵʣʝʢʪʨʤʘʛʥʠʪʪʽʢ ʪʝʨʙʝʣʽʩʪʝʨʜʽ װʡʨʝʥʫ ʙʘʨʳʩʳʥʜʘ ץʦʩʳʤʰʘ 

ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʜʘ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʢᴇʟʽ ʨʝʪʽʥʜʝ ʩʘʙʘץʪʘʨʜʘ ʦʨʳʥʜʘʫסʘ 

ʙʦʣʘʜʳ. ʆʩʳʥʜʘʡ ʚʠʨʪʫʘʣʜʳ-ʬʨʦʥʪʘʣʴʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨסʘ çɽʨʢʽʥ ʞᴅʥʝ ʝʨʽʢʩʽʟ 

ʪʝʨʙʝʣʽʩʪʝʨʜʽ ʠʤʠʪʘʮʠʷʣʘʡʪʳʥ ʚʠʨʪʫʘʣʜʳ ץʦʥʜʳʨסʳʣʘʨè ʘʨץʳʣʳ ʞʘʩʘʣʘʪʳʥ ʞײʤʳʩʪʘʨʜʳ ʜʘ 

ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

 
ʉʫʨʝʪ - 3. ɺʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ץʦʥʜʳʨסʳ 

 

çʉʝʨʽʧʧʝʣʽ ʤʘʷʪʥʠʢʪʽשè ʠʥʪʝʨʘʢʪʠʚʪʽ ץʦʥʜʳʨסʳʩʳ (4-ʩʫʨʝʪ) ʘʨץʳʣʳ ʝʨʽʢʩʽʟ ʪʝʨʙʝʣʽʩʪʝʨʜʽ 

ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ ʪʝʨʙʝʣʤʝʣʽ ʞװʡʝʜʝ ʨʝʟʦʥʘʥʩʪʳʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ ʟʝʨʭʘʥʘʣʳץ ʞײʤʳʩʪʳ ʩʘʙʘץʪʘ 

 ,ʢʝʜʝʨʛʽ ʢʦʵʬʬʠʮʠʝʥʪʽʥ שʤʳʩ ʙʘʨʳʩʳʥʜʘ ʦʨʪʘʥʳײʳʤʝʥ ʞסʨʳʣײפ .ʘ ʙʦʣʘʜʳסʘʨʘʩʪʳʨʫץ

 ʢʦʵʬʬʠʮʠʝʥʪʽʥ ץʜʳשʘʪʘץ שʤʘʩʩʘʩʳʥ ʞᴅʥʝ ʩʝʨʽʧʧʝʥʽ שʢʪʽװʞʠʽʣʽʛʽʥ, ʞ שʰʪʽװʘʫʰʳ ʢסʦʟץ

ᴇʟʛʝʨʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʘʨ [3]. 
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ʉʫʨʝʪ - 4. ʉʝʨʽʧʧʝʣʽ ʤʘʷʪʥʠʢʪʝʛʽ ᴇʰʝʪʽʥ ʤʝʭʘʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩʪʝʨʜʽ ʠʤʠʪʘʮʠʷʣʘʡʪʳʥ ʚʠʨʪʫʘʣʜʳ 

 ʳסʦʥʜʳʨץ

 

ɺʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳש ʰʳʥʘʡʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʘʥ 

ʘʡʳʨʤʘʰʳʣʳסʳ ᴇʣʰʝʫ ץʘʪʝʣʽʢʪʝʛʽʥʽש ʪʽʧʪʝʥ ʘʟ ʙʦʣʫʳʥʜʘ. ʆʩʳʥʜʘʡ ʪʝʢʪʝʩ ʬʠʟʠʢʘʣʳץ 

ʟʝʨʪʭʘʥʘʣʘʨ, ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʨ ʤʝʥ ʧʨʘʢʪʠʢʫʤʜʘʨʜʳ virtlabs.tech, mediadidaktika.ru, elibrary.ru, 

Wolfram Demonstrations Project, Online Labs in ʞᴅʥʝ sunspire.ru ʩʘʡʪʪʘʨʳʥʜʘ ʘסʳʣʰʳʥ, ʦʨʳʩ 

ʪʽʣʜʝʨʽʥʜʝ ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץʘʟʘץ ʞᴅʥʝ ʦʨʳʩ ʪʽʣʽʥʜʝʛʽ ʬʠʟʠʢʘʥʳש ʚʠʨʪʫʘʣʜʳ 

ʟʝʨʪʭʘʥʘʣʳץ ʞʠʥʘץʪʘʨʳʥʜʘ ʘץʳʣʳ ʪװʨʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʘʙʜʳץʪʘʨסʘ ʦʨʥʘʪʳʧ, ʬʠʟʠʢʘ 

ʩʘʙʘץʪʘʨʳʥʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ʊʘסʳ ʘʡʪʘ ʢʝʪʝʪʽʥʽ, ᴅʨ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳש 

ʧʨʘʢʪʠʢʘʣʳץ ʙᴇʣʽʤʽʘʷץʪʘʣסʘʥʜʘ, ץʘʞʝʪʪʽ ʙʘʟʘʣʳץ ʙʽʣʽʤʜʽ ʙʘסʘʣʘʫʜʳ ץʘʤʪʠʪʳʥ ʪʝʩʪ ʞᴅʥʝ 

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳש ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʙʘסʘʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

 ʙᴇʣʽʤʜʝʨʽʥ שʳʣʘʨʜʳ ʬʠʟʠʢʘʥʳסʦʥʜʳʨץ ʦʨʳʪʳʥʜʳ ʪʝʩʪ ʙʘʨ. ʆʩʳʥʜʘʡ ʠʥʪʝʨʘʢʪʠʚʪʽץ

 ʳʤʝʥסʙʘʩʰʳʣʳ שʘʣʽʤʥʽסײʡʨʝʥʫ ʢʝʟʽʥʜʝ ʤװ-ʳʧץʰʽʥ ʜʝ, ʤʘʪʝʨʠʘʣʜʳ ʦװ ʳʪʫץʪʘʥ ʦץʪʳץʘʰʳץ

ʩʘʙʘץʪʘ ʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץʘʟʘץ ʞᴅʥʝ ʦʨʳʩ ʪʽʣʽʥʜʝʛʽ ʬʠʟʠʢʘʥʳש ʚʠʨʪʫʘʣʜʳ 

ʟʝʨʪʭʘʥʘʣʳץ ʞʠʥʘץʪʘʨʳʥʜʘ ʘץʳʣʳ ʪװʨʜʝ ץʦʤʧʴʶʪʝʨʣʽʢ ʞʘʙʜʳץʪʘʨסʘ ʦʨʥʘʪʳʧ, ʬʠʟʠʢʘ 

ʩʘʙʘץʪʘʨʳʥʜʘ ʦʨʳʥʜʘʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. 

 ʬʨʦʥʪʘʣʴʜʳ שʡʳʤʜʘʩʪʳʨʫʜʳײ ʘʥʜʘ, ʚʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽץʦʨʳʪʘ ʘʡʪפ

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʦʨʳʥʜʘʫʜʘסʳ ץʘʨʘʧʘʡʳʤʜʳʣʳסʳ, ʚʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪʪʽש ʪᴇʤʝʥ 

ʙʘסʘʩʳ (ʙʘʨʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʙʽʨ ʢʦʤʧʴʶʪʝʨ ʩʳʥʳʙʳʥʜʘ ʦʨʳʥʜʘʣʫʳ), ʚʠʨʪʫʘʣʜʳ ʞʘʙʜʳץʪʳש 

ʪʦʟʙʘʡʪʳʥʜʳסʳ, ʪʝʭʥʠʢʘʣʳץ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʤʝʥ ʞᴇʥʜʝʫʜʽ ץʘʞʝʪ ʝʪʧʝʡʪʽʥʜʽʛʽ, ʢᴇʧʪʝʛʝʥ 

 ʡʜʝʛʽ ʢʦʤʧʴʶʪʝʨʜʝװ ,ʤʢʽʥʜʽʛʽ ʞᴅʥʝ ʩʳʥʳʧʪʘʥ ʪʳʩװʨʛʽʟʫʛʝ ʤװʘʡʪʘʣʘʥʙʘʣʳ ʟʝʨʪʪʝʫʣʝʨ ʞץ

ʚʠʨʪʫʘʣʜʳ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫסʘ ʙʦʣʘʪʳʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳʤʝʥ ʤʘשʳʟʜʳ. ɼᴅʩʪװʨʣʽ ʟʝʨʪʭʘʥʘʣʘʨסʘ 

 ,ʘʥʜʘץʘʫʽʧʩʽʟʜʽʢ. ɸʪʘʧ ʘʡʪץʩʳ ïײʳ ʙʽʨ ʧʝʨʩʧʝʢʪʠʚʪʽ ʪסʪʘ שʘʥʜʘ ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʘʨʜʳסʘʨʘץ

ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʞʦסʘʨʳ ʢʝʨʥʝʫʣʽ ʥʝʤʝʩʝ ץʘʫʽʧʪʽ ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨʤʝʥ 

ʞײʤʳʩ ʞʘʩʘʤʘʩʪʘʥ ץʦʣʜʘʥʫ ʞʘסʜʘʡʣʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ.ɸʣʘʡʜʘ, ʝʛʝʨ ʬʠʟʠʢʘ ʢʘʙʠʥʝʪʽʥʜʝ ʪʠʽʩʪʽ 

ʞʘʙʜʳץʪʘʨ ʙʦʣʩʘ, ʥʘץʪʳ ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʚʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪʧʝʥ ʘʣʤʘʩʪʳʨʫ, ᴅʜʽʩʪʝʤʝ 

ʞʘסʜʘʡʳʥʜʘ ײʩʳʥʳʣʤʘʡʜʳ. ʉʝʙʝʙʽ, ʚʠʨʪʫʘʣʜʳ ʬʠʟʠʢʘʣʳץ ʘʩʧʘʧʪʘʨסʘ ץʘʨʘסʘʥʜʘ ʥʘץʪʳ 

ʘʩʧʘʧʪʘʨʤʝʥ ʞװʨʛʽʟʽʣʝʪʽʥ ʜᴅʩʪװʨʣʽ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʟʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽʤʝʥ, ײץʨʘʣ-

ʞʘʙʜʳץʪʘʨʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ ʙʘʨʳʩʳʥʜʘ ײץʙʳʣʳʩʪʳʪʦʣʳץ ʪװʩʽʥʜʽʨʫʛʝ ʪʠʽʤʜʽʨʝʢ. 

ɼʝʛʝʥʤʝʥ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʞװʡʝʩʽʥʜʝ ʞᴅʥʝ ʘʩʧʘʧʪʘʨʜʳש ʜᴅʣʜʽʣʽʢ ʩʘʧʘʩʳ ʥʘʰʘʨʣʘסʘʥʜʘ 

ʚʠʨʪʫʘʣʜʳ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʬʠʟʠʢʘ ʩʘʙʘסʳʥʳש ʪʘʧʪʳʨʤʘʩ ʥʝʛʽʟʛʽ ʢᴇʨʥʝʢʽʣʽʢ ײץʨʘʣʳ. פʳʩץʘʰʘ 

ʘʡʪץʘʥʜʘ, ʬʠʟʠʢʘʥʳ ʦץʳʪʫʜʘ ʢʦʤʧʴʶʪʝʨʜʽ, ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ᴇʥʽʤʜʝʨʜʽ ץʦʣʜʘʥʫ ï ʦץʳʪʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʤסײʘʣʽʤʥʽש ʞײʤʳʩʳʥ 

ʞʝשʽʣʜʝʪʫ ʙʘסʳʪʳʥʜʘ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʜʝʬʦʨʤʘʮʠʷʣʘʡʜʳ. 
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ʌ.ɹ. ʄʫʩʪʘʬʘ, ʦץʳʪʫʰʳ 

ɯ.ɾʘʥʩϮʛʽʨʦʚ ʘʪʳʥʜʘϤʳ ɾʝʪʽʩʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʊʘʣʜʳϨʦʨϤʘʥ Ϩ. 

 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʘʜʘ, ʞʘʣʧʳ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʥʜʳʣʳץʪʘʨʜʳש ʤᴅʥʽ ʘʥʳץʪʘʣʘʜʳ, 

ʜʝʬʝʢʪʦʣʦʛʪʘʨʜʳש ʜʠʩʧʦʟʠʮʠʷʣʳץ ʞװʡʝʩʽʥʽץ שʳʟʤʝʪʽ ʤʝʥ ʤʽʥʝʟ-ײץʣץʳʥ ʨʝʪʪʝʫʜʝʛʽ ײץʥʜʳʣʳץ 

ʙʘסʜʘʨʳʥʳש ʨᴇʣʽ ʘʡץʳʥʜʘʣʘʜʳ, ʢᴅʩʽʙʠ- ʛʫʤʘʥʠʩʪ ʤסײʘʣʽʤ ʪײʣסʘʩʳʥʳש ʤʦʜʝʣʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʦʙʱʠʭ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʦʣʴ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʠʩʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʝʬʝʢʪʦʣʦʛʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ ʣʠʯʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʫʯʠʪʝʣʷ  ʛʫʤʘʥʠʩʪʘ.  

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ײץʥʜʳʣʳץ, ʢᴅʩʽʙʠ ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪ, ʪװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ, 

ʘʨʥʘʡʳ ʙʽʣʽʤ ʙʝʨʫʜʽ ʽʟʛʽʣʝʥʜʽʨʫ.  

 

ᴄʣʝʤʛʝ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʞᴅʥʝ ᴇʟʽʥʝ ʜʝʛʝʥ ײץʥʜʳʣʳץ ʞʝʢʝ ʪײʣסʘʥʳײץ שʥʜʳʣʳץ ʙʘסʜʘʨʳʥʘ 

ᴅʢʝʣʝʜʽ. ᴆʟʽʥʽײץ שʥʜʳʣʳסʳʥ ʙʘסʘʣʘʡ ʘʣʫʳʥʳש ʘʨץʘʩʳʥʜʘ, ʩʘʥʘʥʳײץ שʨʳʣʳʤʳʥʘ ʢʽʨʝʪʽʥ ʪײʣסʘ 

  ʘʨʘʩʳʥ ʙʽʣʜʽʨʫʛʝץʪʳ ʢᴇʟץʥʜʳʣʳײץ שʘ ᴇʟʽʥʽסʘ ʘʜʘʤʜʘʨץʙʝʛʽʥʝ, ᴇʟʽʥʝ ʞᴅʥʝ ʙʘʩשʘ, ᴇʟ ʝסʘʤסʦץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʞʝʢʝ ʪײʣסʘʥʳש ʧʦʟʠʮʠʷʩʳʥ ʩʠʧʘʪʪʘʡʜʳ.  

ʅʝʛʽʟʽʥʝʥ ײץʥʜʳʣʳץʪʘʨʜʳש ʤᴅʥʽʥ ɺ.ɸ.ʗʜʦʚ ʘʥʳץʪʘʧ ʞᴅʥʝ ʦʣʘʨʜʳ ʤᴅʥʜʝʨ-ʤʘץʩʘʪʪʘʨ 

(ʪʝʨʤʠʥʘʣʜʳײץ ץʥʜʳʣʳץʪʘʨ) ʞᴅʥʝ ʤᴅʥʜʝʨ-ײץʨʘʣʜʘʨ (ʠʥʩʪʨʫʤʝʥʪʘʣʜʳ ײץʥʜʳʣʳץʪʘʨ) ʜʝʧ ʪʦʧץʘ 

ʙᴇʣʜʽ.[1, 208-209ʙ.] ײפʥʜʳʣʳץʪʘʨ - ʤʘץʩʘʪʪʘʨ ʤʝʥ ײץʥʜʳʣʳץʪʘʨ - ʙײʣ ʜʝʬʝʢʪʦʣʦʛ 

ʤʘʤʘʥʜʘʨʳʥʳץ שʳʟʤʝʪʽʥ ʙʘסʘʣʘʡʪʳʥ ʞᴅʥʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʘʨץʳʣʳ ʤסײʘʣʽʤʥʽש ᴇʟʽʥ ʙʘסʘʣʘʫסʘ 

ʙʦʣʘʪʳʥ ʤʦʜʝʣʴ. ʊʝʨʤʠʥʘʣʜʳײץ ץʥʜʳʣʳץʪʘʨ ʤסײʘʣʽʤʥʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʙʘʩʪʘʤʘ ʞʘʩʘʡʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʦʩʳ ץʘʞʝʪʪʽʣʽʢʪʝʨʜʽש ʤᴅʥʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʀʥʩʪʨʫʤʝʥʪʘʣʜʳ 

 ,ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ץʥʜʳʣʳײץ ʘʥʘס ʘʪʳʩʪʳץ ʘץʩʘʪץʪʘʨ ʨʝʪʽʥʜʝ ʪʝʢ ʤʘץʥʜʳʣʳײץ-ʪʘʨץʥʜʳʣʳײץ

ʤʘץʩʘʪץʘ ʞʝʪʫʜʽײץ שʨʘʣʳ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ. 

 ʩʪʝʤװ ,ʨʘʣʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʞʝʪʝʢʰʽײץ ,ʪʘʨץʥʜʳʣʳײץ ʩʘʪʪʘʨ ʤʝʥץʪʘʨ, ʤʘץʥʜʳʣʳײפ

ʤʦʪʠʚʪʝʨʜʽ ʘʥʳץʪʘʫ ʘʨץʳʣʳ ʤʦʪʠʚʘʮʠʷʣʳץ ʩʘʣʘʥʳ ʟʝʨʪʪʝʫ ʪװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ 

ʤסײʘʣʽʤʜʝʨʽʥʽש ʢᴅʩʽʙʠ ץʳʟʤʝʪʽʥ ʦʥʳש ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪʳʥʘʥ ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ 

ʦʥʳש ʤʘʟʤײʥʳ ײץʥʜʳʣʳץʪʘʨ-ʤʘץʩʘʪʪʘʨ ʤʝʥ ײץʥʜʳʣʳץʪʘʨ-ײץʨʘʣʜʘʨʜʳ ײץʨʘʡʪʳʥʜʳסʳʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ, ʦʣʘʨʜʳ ץʘʙʳʣʜʘʫ ʜʝשʛʝʡʽʥʜʝ ʙʝʣʩʝʥʜʽʣʽʢ ʧʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʤʦʪʠʚʽʥʝ ʘʡʥʘʣʘʜʳ. 

ɹʽʟʜʽש ʘʥʳץʪʘʫʳʤʳʟʰʘ, ʪײʣסʘʥʳש ʙʘסʳʪʪʘʣʫ ʞװʡʝʩʽʥ ײץʨʘʫʰʳ ʤסײʘʣʽʤ ץʳʟʤʝʪʽʥʽש 

 ʞʝʢʝ ʥʝʤʝʩʝ שʳʟʜʳ ʞᴅʥʝ ʦʥʳשʦʣ ᴇʪʝ ʤʘ-ץʥʜʳʣʳײץ ʰʽʥװ ʪʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʜʘʤץʥʜʳʣʳײץ

 ,ʠʛʽʣʽʛʽ ʙʦʣʘ ʦʪʳʨʳʧ שʳʥʘʩʳ ʥʝʤʝʩʝ ᴇʤʽʨʣʽʢ ʤᴅʥʽ  ʩʘʥʘʥʳסʤʘ שʪʳץʥʜʳʣʳײפ .ʤᴅʥʽ ʙʘʨ ץʘʤʜʳסʦץ

ʘʜʘʤʥʳש ʤʦʪʠʚʘʮʠʷʣʳץ ʩʘʣʘʩʳʥ ײץʨʘʡʪʳʥ ץʘʞʝʪʪʽʣʽʢʪʝʨʜʽש, ʫᴅʞʜʝʨʜʽץ שʘʣʳʧʪʘʩʫʳʥʘ 

ʙʘʩʪʘʤʘʰʳʣʳץ ʝʪʝʜʽ,ʦʥʳש ʠʝʨʘʨʭʠʷʣʳײץ ץʨʳʣʳʤʳ ʞᴅʥʝ ʦʥʳש ʞʝʢʝ ʙʘʩʳ ʤʝʥ ץʳʟʤʝʪʽʥʽש, ʦʥʳש 

ʽʰʽʥʜʝ ʢᴅʩʽʙʠ ץʳʟʤʝʪʽʥʽש ʙʘסʳʪʪʳʣʳסʳʥ ʘʥʳץʪʘʡʜʳ. ײפʥʜʳʣʳץʪʳץ ʙʘסʜʘʨʣʘʨ ʪײʣסʘʥʳש 

ᴅʣʝʫʤʝʪʪʽʢ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ ʞᴅʥʝ ʙʦʣʘʰʘץ ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʽש ʞʘסʜʘʡʳʥ ʙʘסʘʣʘʫ ʞᴅʥʝ 

 (ʩʘʪʪʘʨץʪʘʨ-ʤʘץʥʜʳʣʳײץ) ץʘʥ ʦʨʘʡ ʪʝʨʤʠʥʘʣʜʳסʘʙʳʣʜʘʫ ʙʝʡʽʤʜʽʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳץ

ʞᴅʥʝ ʘʩʧʘʧʪʳץ (ײץʥʜʳʣʳץʪʘʨ-ײץʨʘʣʜʘʨ) ײץʥʜʳʣʳץʪʘʨ ʤʝʥ ʛʫʤʘʥʠʟʤ ʧʦʟʠʮʠʷʩʳʥʘʥ ʽʩ-ᴅʨʝʢʝʪ 

ʝʪʫ-ʙײʣ סʳʣʳʤʠ ʙʽʣʽʤ ʙʘʟʘʩʳʥʜʘ ץʘʣʳʧʪʘʩʘʪʳʥ, ײץʥʜʳʣʳץʪʘʨ ʥʝʛʽʟʽʥʜʝ ʪװʟʽʣʝʪʽʥ, ʪװʟʝʪʫ 

ʤʝʢʝʤʝʣʝʨʽ ʤסײʘʣʽʤʜʝʨʽ ʪײʣסʘʩʳʥʳש ʞʘʣʧʳ ʢᴅʩʽʙʠ ʞᴅʥʝ ʘʜʘʤʛʝʨʰʽʣʽʢ (ʞʝʢʝ) ʙʝʡʽʥʽʥ ײץʨʘʡʪʳʥ 

ʢʨʠʪʝʨʠʘʣʜʳ ʢʝʩʪʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ ײץʥʜʳʣʳץʪʘʨʜʳ ץʘʙʳʣʜʘʫסʘ ʥʝʤʝʩʝ ץʘʙʳʣʜʘʤʘʫסʘ, 

ʷסʥʠ ʦʣʘʨʜʳ ʪʘשʜʘʫסʘ, ʛʫʤʘʥʠʩʪʽʢ ʩʘʨʘʧʪʘʤʘ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

 ᴇʤʽʨʣʽʢ שʘʣʳʧʪʘʩʫʳʥʳץ ᴇʟʽʥʜʽʢ ʜʘʤʫʳ ʤʝʥ שʜʘʨʣʘʨ ʧʝʜʘʛʦʛʪʳסʪʳ ʙʘץʥʜʳʣʳײפ

ʙʘסʜʘʨʣʘʨʳʥ ʪʘשʜʘʫסʘ ʥʝʛʽʟʜʝʣʝʜʽ, ʦʣʘʨ: ʬʠʣʦʩʦʬʠʷʣʳץ-ʵʪʠʢʘʣʳץ (ײץʥʜʳʣʳץʪʘʨ), 

ʧʩʠʭʦʣʦʛʠʷʣʳץ (ʤʦʪʠʚʪʝʨ, ʤʘסʳʥʘʣʘʨ, ʥʠʝʪʪʝʨ), ʦʧʝʨʘʮʠʷʣʳץ (ᴅʨʝʢʝʪʪʝʨ, ᴅʨʝʢʝʪʪʝʨ). 

ɼʝʬʝʢʪʦʣʦʛ ʤʘʤʘʥʳʥʳײ שʩʪʘʥʳʤʳ ʦʩʳ ʙʘסʜʘʨʣʘʨʜʳש ʥʝʛʽʟʽʥʜʝ ʙʘʣʘʥʳש ʜʘʤʫʳʥʜʘסʳ 

ʘʫʳʪץʫʣʘʨʳʤʝʥ, ʦʥʳש ᴇʤʽʨ ʩװʨʫ ʩʘʣʪʳʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ.   

ʆʩʳסʘʥ ʦʨʘʡ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʘʜʘʤʛʝʨʰʽʣʽʢ ʧʝʥ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʧʨʠʥʮʠʧʽ ʨʝʪʽʥʜʝ 

ʛʫʤʘʥʠʟʤʥʽש ʥʝʛʽʟʽ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʙʘʣʘʥʳ ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ ʨʝʪʽʥʜʝ ʝש ʞʦסʘʨʳ ײץʥʜʳʣʳץ 
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ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʪװʩʽʥʽʢ ʘʨʥʘʡʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʥʘץʪʳ ʙʘʣʘʥʳש ʧʨʦʙʣʝʤʘʣʘʨʳʥ, 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ, ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʦץʫ-ʪᴅʨʙʠʝ װʨʜʽʩʽʥʽש ʘסʳʤʳʥʜʘ ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʜʽʛʽ 

ʩᴇʟʩʽʟ. ʄװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʙʘʣʘʣʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʛʫʤʘʥʠʩʪ ʤסײʘʣʽʤʥʽש ʢᴅʩʽʙʠ ʤʘשʳʟʜʳ  

 ʘ ʧʘʡʜʘʣʳסʞᴅʥʝ ʙʘʣʘʣʘʨ ץʦʣʘʨ ʤʳʥʘʜʘʡ ʙʦʣʳʧ ʢʝʣʝʜʽ:  ʞʘʥʘʰʳʨʣʳ ,ץʘʩʠʝʪʪʝʨʽʥʝ ʢʝʣʝʨ ʙʦʣʩʘץ

ʙʦʣʫסʘ ʜʝʛʝʥ ײʤʪʳʣʳʩ, ʞʦסʘʨʳ ʧʦʟʠʪʠʚʪʽ ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ, ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʧʝʥ ʙʘץʳʣʘʫʜʳש ʽʰʢʽ 

ʙʘסʳʪʳ, ʰʳʜʘʤʜʳʣʳץ ʧʝʥ ʪᴇʟʽʤʜʽʣʽʢ, ʪʦʣʝʨʘʥʪʪʳʣʳץ, ʩʪʨʝʩʩʪʽʢ ʞʘסʜʘʡʣʘʨʜʘ  ʧʨʦʙʣʝʤʘʣʳ 

ʙʘʣʘʥʳש ʞʝʢʝ ʙʘʩʳʥʘ ײץʨʤʝʪ (ʩʫʙʲʝʢʪ - ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ʩʫʙʲʝʢʪʠʚʪʽ ʩʠʧʘʪʳ) ʪ.ʩ.ʩ. ɹʘʨʣʳץ 

ʦʩʳ ʢᴇʨʩʝʪʢʽʰʪʝʨ ᴇʟʘʨʘ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ, ʙʽʨ-ʙʽʨʽʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ ʞᴅʥʝ ʞʝʢʝ ʪײʣסʘʥʳש 

ʙʘסʳʪʳ ʨʝʪʽʥʜʝ ʢʝסײ שʳʤסʘ ʝʥʛʽʟʽʣʛʝʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʆʩʳ ʦʨʘʡʜʘ, ʞʝʪʝʢʰʽ סʘʣʳʤʜʘʨ ᴅʟʽʨʣʝʛʝʥ ʞʘʣʧʳ ʞᴅʥʝ ʘʨʥʘʡʳ ʙʽʣʽʤ ʙʝʨʫʜʽ ʽʟʛʽʣʝʥʜʽʨʫʜʽש 

ʪʝʦʨʠʷʣʳץ ʝʨʝʞʝʣʝʨʽʥ ʥʝʛʽʟʛʝ ʘʣʘ ʦʪʳʨʳʧ (ɺ. ʇ. ɹʝʟʜʫʭʦʚ, ʄ. ʅ. ɹʝʨʫʣʘʚʘ, ʉ. ɻ. ɺʝʨʰʣʦʚʩʢʠʡ, 

ɺ. ɻ. ɺʦʨʦʥʮʦʚʘ, ʀ. ɸ. ʂʦʣʝʩʥʠʢʦʚʘ ʅ. ʄ. ʅʘʟʘʨʦʚʘ, ʄ. ʀ. ʅʠʢʠʪʠʥʘ, ʅ. ʅ. ʄʘʣʦʬʝʝʚ, ɽ. ʅ. 

ʐʠʷʥʦʚ), ʪװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽש ʤסײʘʣʽʤʽ ʪײʣסʘʩʳʥʳש ʢᴅʩʽʙʠ-ʛʫʤʘʥʠʩʪʽʢ 

ʙʘסʳʪʪʳʣʳסʳʥ ʘʨʥʘʡʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʛʫʤʘʥʠʩʪʽʢ ץʳʟʤʝʪʽʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʞʝʪʝʢʰʽ 

ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʡʤʳʟ. ʆʩʳ ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪʪʳʣʳץʪʳ ʙʽʟ ʤװʤʢʽʥʜʽʛʽ 

ʰʝʢʪʝʫʣʽ ʙʘʣʘ ʪײʣסʘʩʳʥ ʜʘʤʳʪʫסʘ, ʢᴅʩʽʙʠ ᴇʟʽʥ-ᴇʟʽ ʞʝʪʽʣʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ ʪװʟʝʪʫ 

ʤʝʢʝʤʝʣʝʨʽ ʤסײʘʣʽʤʜʝʨʽʥʽש ʛʫʤʘʥʠʩʪʽʢ ʢᴅʩʽʙʠ-ײץʥʜʳʣʳץ ʙʘסʜʘʨʣʘʨʳʥʳש ʞʠʳʥʪʳסʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥ ʠʥʪʝʛʨʘʪʠʚʪʽ ʞʝʢʝ ʙʽʣʽʤ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʤʳʟ. ʂᴅʩʽʙʠ ʛʫʤʘʥʠʩʪʽʢ ʙʘסʜʘʨ 

 שʽʩ-ᴅʨʝʢʝʪʪʽ ץʘ ʪʦʣʳ ʧʝʜʘʛʦʛʠʢʘʣʳסʥײʘʣʳʧʪʘʩʪʳʨʫʰʳ ʙʽʨʣʽʢʪʝʨ ʛʫʤʘʥʠʩʪʽʢ ʤʘʟʤץ

 ,ʥʜʳײʩʘʪʪʳ, ʤʘʟʤץʤʘ שᴅʨʝʢʝʪʪʝʩʪʽʢʪʽ ץʪʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץʥʜʳʣʳײץ

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʙʘסʘʣʘʫ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʦʣʘʨʜʳש ʦץʫʰʳʥʳש ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʞʝʢʝ 

ʙʘʩʳʥʳש ʤװʜʜʝʣʝʨʽʥʝ ʩᴅʡʢʝʩʪʽʛʽ ʪײʨסʳʩʳʥʘʥ ʪʘשʜʘʫסʘ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫʛʝ װʡʨʝʪʝʜʽ. ʆʩʳ 

ʙʘסʳʪʪʳץ שʘʣʳʧʪʘʩʫʳʥ ʙʽʟ װʟʜʽʢʩʽʟ ʞʘʣʧʳ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ʤסײʘʣʽʤʥʽש ʞʝʢʝ 

ʪײʣסʘ ʤʝʥ ʜʘʨʘʣʳסʳʥ ʜʘʤʳʪʫ ʧʨʦʮʝʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʤʳʟ.  

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪ ײץʥʜʳʣʳץʪʘʨʳʥʳש ʩʘʧʘʣʳץ ʪʘʣʜʘʣʫʳ ʦʣʘʨʜʳש ʛʫʤʘʥʠʩʪʽʢ 

ʪʘʙʠסʘʪʳ ʤʝʥ ʤᴅʥʽʥ ʘʥʳץʪʘʡʜʳ, ᴇʡʪʢʝʥʽ ʙײʣ ʽʩ-ᴅʨʝʢʝʪʪʽש ʤᴅʥʽ ʤʝʥ ʤʘץʩʘʪʳ ʨʝʪʽʥʜʝ ʘʜʘʤ, 

ʞʦסʘʨʳ ײץʥʜʳʣʳץ ʠʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʟ ʪװʟʝʪʫ ʤʝʢʝʤʝʣʝʨʽ ʤסײʘʣʽʤʜʝʨʽʥʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ 

 ʞᴅʥʝ ʨʫʭʘʥʠ ץʤʘʪʝʨʠʘʣʜʳ שᴇʟʽʥʽ שʪʘʨʳ ʜʝʧ ʦʥʳץʥʜʳʣʳײץ ʛʫʤʘʥʠʩʪʽʢ שʳʟʤʝʪʽʥʽץ

 ʘʤסʦץ ʩʽʥʝʤʽʟ ʞᴅʥʝװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʜʝʧ ʪװʘ ʤסʘʪʪʘʥʜʳʨʫסʘʥʘץ ʘʞʝʪʪʽʣʽʢʪʝʨʽʥץ

ʤʝʥ ʘʨʥʘʡʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʘʣʜʳʥʜʘ ʪײʨסʘʥ ץʦסʘʤʜʳץ ʤʘשʳʟʜʳ ʛʫʤʘʥʠʩʪʽʢ ʤʘץʩʘʪʪʘʨסʘ ץʦʣ 

ʞʝʪʢʽʟʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʢᴅʩʽʙʠ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʙʘסʜʘʨʳ ʜʝʛʝʥ ʦʡʜʘʤʳʟ. ɹʦʣʘʰʘץ 

ʤסײʘʣʽʤ ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʽש ʛʫʤʘʥʠʩʪʽʢ ײץʥʜʳʣʳץʪʘʨ ʞװʡʝʩʽʥ ʤʝשʛʝʨʫ ʜʝʛʝʥ סײʳʤ ʦʥʳש ʞʝʢʝ 

ʙʘʩʳ ʤʝʥ ץʳʟʤʝʪʽʥʽש ʢᴅʩʽʙʠ-ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪʳʥ ʘʥʳץʪʘʡʪʳʥ ײץʥʜʳʣʳץʪʳץ ʙʘסʜʘʨʜʳש ʩʦסʘʥ 

ʩʘʡ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʙʽʣʜʽʨʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ʙʽʟ ʪװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽשʙʦʣʘʰʘץ ʤסײʘʣʽʤʽʥ ʢᴅʩʽʙʠ ʜʘʷʨʣʘʫ 

ʧʨʦʮʝʩʽʥʜʝ ץʘʣʳʧʪʘʩץʘʥ ʛʫʤʘʥʠʩʪʽʢ ײץʥʜʳʣʳץ ʙʘסʜʘʨʣʘʨʳʥʳש ʞʠʳʥʪʳסʳʥ, ʦʥʳש ʞʝʢʝ 

ʪײʣסʘʩʳʥʳש ʢᴅʩʽʙʠ-ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪʪʳʣʳסʳʥʳש ʤʘʟʤײʥʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʤʳʟ. ɼʝʤʝʢ, 

ʪװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽשʙʦʣʘʰʘץ ʤסײʘʣʽʤʽʥʽש ʞʘʣʧʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʜʘʷʨʣʳסʳʥʳש 

ʤʘʟʤײʥʳ ʛʫʤʘʥʠʩʪʽʢ ʤᴅʨʪʝʙʝʛʝ ʠʝ ʙʦʣʘʪʳʥ ʘʜʘʤʛʝʨʰʽʣʽʢ ײץʥʜʳʣʳץʪʘʨʜʳ ײץʨʘʫʳ ʪʠʽʩ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ײץʥʜʳʣʳץ ʙʘסʜʘʨʣʘʨʳ ʪװʟʝʪʫ ʤʝʢʝʤʝʣʝʨʽ ʤסײʘʣʽʤʜʝʨʽʥʽש ʜʠʩʧʦʟʠʮʠʷʣʳץ 

ʞװʡʝʩʽʥʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥ ʘʣʘ ʦʪʳʨʳʧ ʦʥʳץ שʳʟʤʝʪʽ ʤʝʥ ʤʽʥʝʟ-ײץʣץʳʥ ʨʝʪʪʝʫʜʝ ʰʝʰʫʰʽ ʨᴇʣ 

ʘʪץʘʨʘʜʳ; ʦʣʘʨ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʦץʫʰʳʣʘʨʜʳ ʦץʳʪʫ, ʪᴅʨʙʠʝʣʝʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʙʦʡʳʥʰʘ, 

ʦʣʘʨʜʳש ᴇʤʽʨʣʽʢ ʥʦʨʤʘʣʘʨ ʞװʡʝʩʽʥ ʘʡץʳʥʜʘʡʜʳ ʞᴅʥʝ ᴅʣʝʤʛʝ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ, ᴇʟʽʥʝ ץʘʨʳʤ-

 ʤʳʩײʞʳʤ ʽʰʽʥʜʝ, ʘʪʘ-ʘʥʘʣʘʨʤʝʥ ʞײ ץʦʩʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʘʣʘʫ ʢʨʠʪʝʨʠʡʽʤʝʥסʘʪʳʥʘʩʳʥ ʙʘץ

ʞʘʩʘʫ ʙʘʨʳʩʳʥʜʘ ץʘʣʳʧʪʘʩץʘʥ ʪײʣסʘʘʨʘʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʢʨʠʪʝʨʠʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ ʦץʳʪʫʰʳʩʳʥʳש ʞʝʢʝ ʙʘʩʳʥʳש ʢᴅʩʽʙʠ-

ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪʳʥʳש ʢᴇʨʽʥʽʩʽ ʤʝʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʦʥʳץ שʦסʘʤסʘ, ʢᴅʩʽʧʪʽʢ ʽʩ-ᴅʨʝʢʝʪʢʝ, ʘʜʘʤʜʘʨסʘ 

ʞᴅʥʝ ᴇʟʽʥʝ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʙʘסʜʘʨʣʘʥʫʜʳש ʤʘʟʤײʥʳ ʦʥʳש ʤʦʨʘʣʴʜʳץ 

ʢʝʣʙʝʪʽʥ ʘʥʳץʪʘʡʪʳʥ ײץʥʜʳʣʳץ ʙʘסʜʘʨʣʘʨʳʥʳש ʞʠʳʥʪʳסʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʤײʥʜʘʡ ץʘʨʳʤ-

 שʘʪʳʥʘʩʳʥ ʘʜʘʤʥʳץ ץʥʜʳʣʳײץ ʙʦʣʘʜʳ. ɹʽʟ ץʘ ʠʝ ʜʝʧ ʘʪʘʩʘץץʥʜʳʣʳײץ ץʘʪʳʥʘʩʪʳ ʤʦʪʠʚʘʮʠʷʣʳץ

ʜᴅʣ ײץʙʳʣʳʩʪʘʨʜʳש ʦʩʳ ʩʘʣʘʩʳʤʝʥ ʘʡʥʘʣʳʩʫסʘ ʜʝʛʝʥ ץʘʞʝʪʪʽʣʽʢ, ײʤʪʳʣʳʩ ʨʝʪʽʥʜʝ 

 ʰ-ʞʽʛʝʨʽ ʝʢʝʥʜʽʛʽװʙʝʣʩʝʥʜʽ ʢ שʘʥʳסʣײʘ ᴅʢʝʣʝʜʽ ʞᴅʥʝ ʞʝʢʝ ʪסʘʪʪʘʥʫסʘʥʘץ ʣײʘʨʘʩʪʳʨʘʤʳʟ, ʙץ
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ʩᴇʟʩʽʟ. פʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ʩʫʙʲʝʢʪʠʚʪʽ ʞʘסʳ ʠʜʝʘʣʜʳ ץʦʟסʘʫʰʳ ʢװʰʪʝʨʽ: ײʤʪʳʣʳʩʪʘʨ, 

ʠʜʝʘʣʜʘʨ, ʩʝʥʽʤʜʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʩ r ʦʨʘʡʜʘ, ɽ.ʅ.ʐʠʷʥʦʚʪʳש ʧʽʢʽʨʽ ʙʦʡʳʥʰʘ ʪװʟʝʪʫ ʤʝʢʝʤʝʣʝʨʽ ʦץʳʪʫʰʳʩʳʥʳש 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʢʝ ʜʝʛʝʥ ʤʦʪʠʚʘʮʠʷʣʳײץ-ץʥʜʳʣʳץ ץʘʪʳʥʘʩʳ, ʤסײʘʣʽʤʥʽש ʞʝʢʝ ʙʘʩʳʥʳש 

ʢᴅʩʽʧʪʽʢ-ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪʳʥʳש ʞʘʣʧʳʣʘʥסʘʥ ʢᴇʨʩʝʪʢʽʰʽ ʞᴅʥʝ ʪʘʥʳʤʜʳץ (ʢᴅʩʽʧʪʽש ᴅʣʝʫʤʝʪʪʽʢ 

ʤʘשʳʟʜʳʣʳסʳʥ ʪװʩʽʥʫ, ʦʥʳײץ שʥʜʳʣʳץʪʘʨʳ, ʽʩʢʝ ʘʩʳʨʳʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ), ʵʤʦʮʠʦʥʘʣʜʳ 

(ʢᴅʩʽʧʪʽʢ ʪʘשʜʘʫסʘ ץʘʥʘסʘʪʪʘʥʫ), ʟʠʷʪʢʝʨʣʽʢ-ʝʨʽʢʪʽ (ʤʘץʩʘʪʪʳʣʳץ, ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʙʽʣʽʤʜʽ ʜʘʤʳʪʫʜʘ ʪʘʙʘʥʜʳʣʳץ) ʩʠʷץʪʳ ʢᴇʧ ʬʫʥʢʮʠʦʥʘʣʜʳ ײץʨʳʣʳʤʜʘʨʜʘʥ ʪײʨʘʜʳ.[2, 17ʙ.] ʆʩʳ 

ʨʝʪʪʝ, ʙʘסʜʘʨʣʘʫʜʳש ʙʘʩʪʘʧץʳ çʙʽʨʣʽʢʪʝʨʽè ʨʝʪʽʥʜʝ ʙʽʟ ʩʘʥʘʣʳ ʤʘסʳʥʘʣʳץ ʬʦʨʤʘʮʠʷʣʘʨ 

ʪײʨסʳʩʳʥʘʥ ײץʥʜʳʣʳץʪʘʨʜʳ, ײץʥʜʳʣʳץ ʙʘסʜʘʨʣʘʨʳʥ ʙᴇʣʽʧ ʘʣʘʤʳʟ. ɹײʣ ʪװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʣʝʨʽ ʦץʳʪʫʰʳʣʘʨʳʥʳש ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪʳʥʳש ʤʘʟʤײʥʳ, ᴇʤʽʨʜʽש ʤᴅʥʽ, ʙʝʣʩʝʥʜʽʣʽʢ ʧʝʥ 

 ʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʙʘʣʘװʰʽʥ ʜʝ, ʤװ ʘʣʽʤסײʘʥ, ʤסʰʢʝ ʘʡʥʘʣװʘʫʰʳ ʢסʦʟץ ʰʽʥװ ʘʪʳʥʘʩץ-ʘʨʳʤץ

 שʘʪʳʥʘʩʪʳץ-ʘʨʳʤץ ʞʝʢʝ ʙʘʩʳʥʘ ʛʫʤʘʥʠʩʪʽʢ שʙʘʣʘʥʳ ץʳʟʤʝʪʽ ʤʝʥ ʧʨʦʙʣʝʤʘʣʳץ שʰʽʥ ʜʝ ʦʥʳװ

ʙʝʣʛʽʣʽ ʙʽʨ ʩᴅʪʽʥʜʝ ʞװʟʝʛʝ ʘʩʘʪʳʥ ײץʥʜʳʣʳץʪʘʨʜʘʥ ʪײʨʘʜʳ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ. ʊװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʣʝʨʽ ʤסײʘʣʽʤʜʝʨʽʥʽש ʢᴅʩʽʙʠ ץʳʟʤʝʪʽ ʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʙʘʣʘʥʳש 

 ʘ ʙʦʣʳʧסʣײʜʘʤʫʳ, ʙʽʣʽʤʽ ʤʝʥ ʪᴅʨʙʠʝʩʽ, ʪ שʘʥ, ʦʥʳסʳʪʪʘʣסʟʝʪʫʛʝ ʙʘװʫʣʘʨʳʥ ʪץʘʥ ʘʫʳʪץʘʣʳʧʪʘʩץ

 ʝʡʪʫ, ʛʫʤʘʥʠʩʪʽʢ ʤᴅʨʪʝʙʝʛʝ ʩʘʡשʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝװᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫ ʤ שʘʣʳʧʪʘʩʫʳ, ʦʥʳץ

ʙʦʣʫסʘ ʙʘסʳʪʪʘʣסʘʥ ײץʥʜʳʣʳץʪʘʨסʘ ʠʝ ʙʦʣʳʧ ʢʝʣʝʜʽ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʙײʣ ײʩʪʘʥʳʤʜʳ ʙʽʟ ʙᴇʣʽʩʝʪʽʥ ɺ.ʇ. ɹʝʟʜʫʭʦʚʪʳש ʧʽʢʽʨʽ ʨʘʩʪʘʡʜʳ. ɸʚʪʦʨʜʳש 

ʧʽʢʽʨʽ ʙʦʡʳʥʰʘ ʙʘʨʣʳסʳ ʝʤʝʩ, ʷסʥʠ, ʘʜʘʤʛʝʨʰʽʣʽʢ ײץʥʜʳʣʳץʪʘʨ, ʙʽʨ ץʘʨʘסʘʥʜʘ, ʛʫʤʘʥʠʩʪʽʢ 

ʙʦʣʳʧ ʢᴇʨʽʥʝʜʽ. ɸʣʜʳʤʝʥ, çᴇʟʽ װʰʽʥè ʞᴅʥʝ çʙʘʩץʘ װʰʽʥè ײץʥʜʳʣʳץʪʘʨʜʳ ʘʞʳʨʘʪʘ ʙʽʣʫ ʢʝʨʝʢ. 

ʉʦסשʳʩʳ ʛʫʤʘʥʠʩʪʽʢ ʤᴅʨʪʝʙʝʛʝ ʠʝ ʙʦʣʘʜʳ. ᴆʟʛʝ װʰʽʥ ײץʥʜʳʣʳץʪʳש, ᴇʟʛʝʛʝ ʙʘסʳʪʪʘʣסʘʥʳ, 

ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʦץʫʰʳʥʳש ʞʝʢʝ ʙʘʩʳʥʘ ʛʫʤʘʥʠʩʪʽʢ ʢᴇʟץʘʨʘʩ ʘʷʩʳʥʜʘ ᴅʨʝʢʝʪ ʧʝʥ ץʘʨʳʤ-

 ʳʪ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ.[3, 41ʙ.]סʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʛʫʤʘʥʠʩʪʽʢ  ʙʘװʘʪʳʥʘʩʪʘ ʞץ

ɸʨʥʘʡʳ ʙʽʣʽʤʜʽ ʽʟʛʽʣʝʥʜʽʨʫ,  ʪװʟʝʪʫ ʤʝʢʝʤʝʣʝʨʽ ʦץʳʪʫʰʳʩʳʥʳש ʘʣʜʳʥʜʘ ᴅʨ ʪװʨʣʽ 

ᴅʣʝʫʤʝʪʪʽʢ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʽש ʞʘʣʧʳ ʪᴅʩʽʣʽʥ ʘʥʳץʪʘʡʪʳʥ ᴅʣʝʫʤʝʪʪʽʢ 

ʤʦʨʘʣʴʜʳץ ʠʤʧʝʨʘʪʠʚ ʪװʨʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹײʣ ʝʨʝʞʝ ʢᴅʩʽʙʠ ʜʘʷʨʣʘʫʜʳש ʞʘשʘ ʩʘʣʘʩʳʥʳש - 

ʙʦʣʘʰʘץ ʪװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽש ʦץʳʪʫʰʳʣʘʨʳʥʳש ʞʝʢʝ ʪײʣסʘʩʳʥʳש ʢᴅʩʽʙʠ-

ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪʪʘסʳ ץʘʣʳʧʪʘʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʙʽʣʜʽʨʝʜʽ, ʦʥʳ ʙʽʟ ʦץʫ ʙʘʨʳʩʳʥʜʘ ʘʨʥʘʡʳ 

ʙʽʣʽʤʜʽ ʽʟʛʽʣʝʥʜʽʨʫʜʽש ʞʝʪʝʢʰʽ ʬʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʤʳʟ.ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ 

ʪװʟʝʪʫ ʤʝʢʝʤʝʣʝʨʽ ʤסײʘʣʽʤʜʝʨʽʥʽש ʙʽʣʽʢʪʽʣʽʛʽʥ, ʦʣʘʨʜʳש ʢᴅʩʽʙʠ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴇʟʽʥ-ᴇʟʽ 

ʪᴅʨʙʠʝʣʝʫ ʘʷʩʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʦץʳʪʫʜʳש ʞʝʪʝʢʰʽ ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

ʞᴅʥʝ ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ ʞװʡʝʩʽʥʜʝʛʽ ʤʘשʳʟʜʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʝʩʢʝʨʝʜʽ. ʂᴅʩʽʙʠ ʤᴅʜʝʥʠʝʪ, 

ʘʜʘʤʛʝʨʰʽʣʽʢ, ʳʥʪʘʣʘʥʜʳʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʦʩʳ ʰʘʨʪʪʘʨʜʘסʳ ʙʘʩʳʤʜʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʡ, ʪװʟʝʪʫ ʤʝʢʝʤʝʣʝʨʽ ʦץʳʪʫʰʳʩʳʥʳש ʢᴅʩʽʙʠ ʞᴅʥʝ ʛʫʤʘʥʠʩʪʽʢ 

ʙʘסʳʪʪʘʨʳ ʛʫʤʘʥʠʩʪ ʤסײʘʣʽʤʥʽש ʞʝʢʝ ʙʘʩʳʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʤʦʜʝʣʽʥ ᴇʟʽʥʽץ שʳʟʳסʫʰʳʣʳץʪʘʨʳ, 

ʙʝʡʽʤʜʽʣʽʢʪʝʨʽ, ץʘʞʝʪʪʽʣʽʢʪʝʨʽ, ʤʦʪʠʚʪʝʨʽ ʞᴅʥʝ  ʽʰʢʽ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʪʦץʪʘʫʩʳʟ ʧʨʦʮʝʩʪʝʨʽʥʝʥ 

ʪʫʳʥʜʘʡʪʳʥ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʤʜʽʢ ʞᴅʥʝ ײʣʪʪʳץ ʤᴅʜʝʥʠʝʪʪʝʛʽ, ʦʥʳש 

ʽʰʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ-ʢᴅʩʽʧʪʽʢ ײʩʪʘʥʳʤ ʥʝʛʽʟʽʥʜʝ ʜʘʤʫ, ʘʣʜʘסʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʽʩ-

ᴅʨʝʢʝʪʢʝ ײץʥʜʳ ʢᴇʟץʘʨʘʩ, ʤסײʘʣʽʤʜʝʨʜʽש ᴇʟʽʥ-ᴇʟʽ ʘʡץʳʥʜʘʫ ʤᴅʩʝʣʝʣʝʨʽ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʪײʨʘʜʳ. 

ʉʦʥʳʤʝʥ ץʦʨʳʪʳʥʜʳʣʘʡʪʳʥ ʙʦʣʩʘץ, ʘʨʥʘʡʳ ʙʽʣʽʤʜʽ ʽʟʛʽʣʝʥʜʽʨʫ ʪװʟʝʪʫ ʤʝʢʝʤʝʣʝʨʽ װʰʽʥ 

ʤסײʘʣʽʤʜʝʨʜʽ ʜʘʷʨʣʘʫʜʳש ʝʨʝʢʰʝ ʩʘʣʘʩʳ - ʧʝʜʘʛʦʛʠʢʘʣʳײץ-ץʥʜʳʣʳץʪʘʨʜʳײץ שʥʜʳʣʳץ-

ʩʝʤʘʥʪʠʢʘʣʳץ ʘʥʳץʪʘʤʘʩʳ ʤʝʥ ʞʝʢʝ ץʘʙʳʣʜʘʫʳʥ ʙʽʣʜʽʨʝʪʽʥ, ʢᴅʩʽʙʠ-ʛʫʤʘʥʠʩʪʽʢ ʙʘסʳʪʪʳ 

 ,ʪʘʩʪʘʡײʟʝʪʫ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʪװʣ ʙʽʟʛʝ ʪײʘʞʝʪʪʽʣʽʛʽʥ ʪʫʳʥʜʘʪʪʳ, ʙץ ʘʣʳʧʪʘʩʪʳʨʫץ

ʪᴅʫʝʣʩʽʟ ʞᴅʥʝ ʢʦʥʩʪʨʫʢʪʠʚʪʽ ʪװʨʜʝ ᴇʟʛʝʨʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʊװʟʝʪʫ, ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽש 

ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨʽʥʽש ʢᴅʩʽʙʠ ʙʽʣʽʤʽʥ ʽʟʛʽʣʝʥʜʽʨʫ ʧʨʦʮʝʩʽ ʞʘʣʧʳ ʘʨʥʘʡʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʧʨʦʮʝʩʽʥʽש ʙʘʨʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʥ ץʘʤʪʠʜʳ. ɹײʣ ʢᴅʩʽʧʪʽʢ ʦץʳʪʫʜʳש ʤʘץʩʘʪʪʘʨʳʥ, ʙʽʣʽʤ ʙʝʨʫ 

ʤʘʟʤײʥʳʥ, ʦץʫʰʳʣʘʨʜʳ ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫʜʽש ʙʘʨʣʳץ ᴅʜʽʩʪʝʨʽʥ ʪʘשʜʘʫʜʳ ץʘʡʪʘ ץʘʨʘʩʪʳʨʫ, 

 שʙʽʨʣʽʛʽ, ʽʩ-ᴅʨʝʢʝʪʪʽ שʥ ʤʝʥ ʧʨʦʮʝʩʪʽײʽʩ-ᴅʨʝʢʝʪʽʥʜʝʛʽ ʤʘʟʤ שʘʣʽʤʥʽסײʳʣʳʤʜʳ ʠʛʝʨʛʝʥ ʢʝʟʜʝ, ʤס

ʜʘסʜʳʣʘʨʳ, ץʘʙʽʣʝʪʪʝʨʽ ʤʝʥ ʪᴅʞʽʨʠʙʝʩʽ ʙʦʣʘʰʘץ ʤסײʘʣʽʤʜʝʨ װʰʽʥ ײץʥʜʳʣʳץץʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʢᴇʟץʘʨʘʩʪʳ ץʘʣʳʧʪʘʩʪʳʨʫʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽ ʩᴇʟʩʽʟ. 

 



123 

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. ʗʜʦʚɺ.ɸ. ʉʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʄʝʪʦʜʦʣʦʛʠʷ, ʧʨʦʛʨʘʤʤʘ, ʤʝʪʦʜʳ- ʉʘʤʘʨʘ: 

ʀʟʜ-ʚʦ ʉʘʤɻʋ, 1995.  

2. ʐʠʷʥʦʚE.H. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳʛʫʤʘʥʠʟʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: 

ɸʚʪʦʨʝʬ. ʜʠʩ. ʜ-ʨʘ ʧʝʜ. ʥʘʫʢ,- ʄ., 1991. 

3. ɹʝʟʜʫʭʦʚɺ.ʇ.ɻʫʤʘʥʠʟʘʮʠʷ ʰʢʦʣʳ: ʤʦʨʘʣʴʥʦʩʪʴ ʫʯʠʪʝʣʷ. ʇʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ ʠ 
ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʫʤʘʥʠʟʘʮʠʠ ʰʢʦʣʳ: ʉʙ. ʥʘʫʯ. 

ʊʨʫʜʦʚ. ʉʘʤ. ʛʦʩ. ʧʝʜ. ʠʥ-ʪ. - ʉʘʤʘʨʘ, 1992. 

 

 

APP INVENTOR ɹɸנɼɸʈʃɸʄɸʉʓʅɼɸנʓ çMAP ITè פʆʃɼɸʅɹɸʉʓ 

 

ʅ. ʄײʨʘʪ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ʅ.ʍ. ʄʘʤʝʪʞʘʥʦʚʘ   

 

ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ çɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽè ץʘʨץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝʜʽ. ʆʩʳʥʜʘʡ  

ʙʘסʳʪʪʘסʳ  ʢᴇʧʪʝʛʝʥ  ʞʦʙʘʣʘʨʜʘ Arduino ץʦʣʜʘʥʳʣʘʜʳ, ʘʣ App Inventor 2 Android 

 ,ʘ ʝʤʝʩסʩʪʝʣʽʥ ʧʘʡʜʘʣʘʥʫװ ʤʳʩײʦʣʜʘʥʳʣʘʜʳ. App Inventor ʞץ ʰʽʥװ ʦʩʳʤʰʘʣʘʨʳʥ ʞʘʩʘʫץ

ʩʤʘʨʪʬʦʥסʘ ʥʝʤʝʩʝ ʧʣʘʥʰʝʪʢʝ ʘʨʥʘʣסʘʥ ץʦʩʳʤʰʘʣʘʨʜʳ ʞʘʩʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ, ʦʣ ײץʨʳʣסʳʥʳש 

ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʢʘʤʝʨʘʩʳʥ ʙʘʩץʘʨʘ ʘʣʘʜʳ, ʪʝʣʝʬʦʥʥʳש ʢʝשʽʩʪʽʢʢʝ ץʘʣʘʡ ʙʘסʳʪʪʘʣסʘʥʳʥ ʞᴅʥʝ ʪ.ʙ. 

ɹʘʩʪʳʩʳ, App Inventor ʢᴇʤʝʛʽʤʝʥ ʞʘʩʘʣסʘʥ ʜʘʡʳʥ ץʦʩʳʤʰʘʣʘʨʜʳ Play Market-ʢʝ ʦʨʥʘʣʘʩʪʳʨʫסʘ 

ʙʦʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʤʘ çʀʥʪʝʨʥʝʪ ʚʝʱʝʡè. ɺʦ 

ʤʥʦʛʠʭ ʧʨʦʝʢʪʘʭ ʧʦʜʦʙʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ Arduino, ʘ App Inventor 2 ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ Android. App Inventor ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ, ʘ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʤʘʨʪʬʦʥʘ ʠʣʠ ʧʣʘʥʰʝʪʘ, ʦʥ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ 

ʚʩʪʨʦʝʥʥʦʡ ʢʘʤʝʨʦʡ ʫʩʪʨʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢ ʪʝʣʝʬʦʥ ʦʨʠʝʥʪʠʨʦʚʘʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʪ.ʜ. 

ʉʘʤʦʝ ʛʣʘʚʥʦʝ, ʛʦʪʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ App Inventor, ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʚ 

Play Market. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ, App Inventor, Android ץʦʩʳʤʰʘʣʘʨʳ, ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳ, 

ʛʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩ. 

 

App Inventor ï ʙʘʩʪʘʧץʳ  ʢʦʜʳ ʘʰʳץ ʚʝʙ-ץʦʣʜʘʥʙʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. Google 

ʢʦʤʧʘʥʠʷʩʳʤʝʥ ᴅʟʽʨʣʝʥʛʝʥ, ץʘʟʽʨʛʽ ʪʘשʜʘ ʄʘʩʩʘʯʫʩʝʪʩ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʠʥʩʪʠʪʫʪʳʥʳש 

 ʘ Androidסʘ ʙʘʩʪʘʫʰʳʣʘʨשʳ ʞʘסʜʘʨʣʘʤʘʣʘʫʜʘסʜʘʨʣʘʤʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʦʣʜʘʫʳʥʜʘ.ʆʩʳ ʙʘץ

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽʤʝʥ ץʦʣʜʘʫʣʳ ץʦʣʜʘʥʙʘ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. StarLogo TNG ʞᴅʥʝ 

Scratch ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽʥʝ ץײʩʘʩ ʛʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʞװʛʽʨʪʢʽ 

ʘʨץʳʣʳ ʚʠʟʫʘʣʜʳ ʦʙʲʝʢʪʽʣʝʨʜʽ ʢᴇʰʽʨʫʛʝ, ʩʦʣ ʘʨץʳʣʳ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ץʦʣʜʘʥʙʘʥʳ ʞʘʩʘʫסʘ 

 ʟʝʛʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ Google ʢʦʤʧʘʥʠʷʩʳ ʦʥʣʘʡʥ ᴅʟʽʨʣʝʫװʦʩʘʜʳ. ʆʩʳ ʞʦʙʘʥʳ ʞץ ʣʝʩʽʥװ

ʦʨʪʘʣʘʨʳ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʤʘץʩʘʪʳʥʜʘסʳ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʞʘʡʣʳ ʢᴇʧʪʝʛʝʥ  ʟʝʨʪʪʝʫʣʝʨ ʞʘʩʘסʘʥ 

ʙʦʣʘʪʳʥ.    

Appinvent.ru ʚʝʙ-ʩʘʡʪʳʥʜʘ ᴇʟʽʥ-ᴇʟʽ ʪᴅʨʙʠʝʣʝʫʛʝ, ʩʦʥʜʘʡ-ʘץ ʙʘʣʘʣʘʨʜʳ App Inventor-ʪʘ 

ʙʘסʜʘʨʣʘʤʘʣʘʫסʘ װʡʨʝʪʢʽʩʽ ʢʝʣʝʪʽʥ  ʤסײʘʣʽʤʜʝʨʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʙʘʨ. App 

Inventor Scratch-ʢʝ ץײʩʘʩ ʙʦʣסʘʥʳʤʝʥ, ʦʣ ᴅʣʜʝץʘʡʜʘ ʩʘʣʤʘץʪʳ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ. Scratch-ʪʝ ʙʘʣʘʣʘʨ 

ʥʝʛʽʟʽʥʝʥ ᴇʟ ץʠʷʣʳʥ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ, ʘʰʳץ ʭʘʪʪʘʨ, ʦʡʳʥʜʘʨ ʤʝʥ ʤʫʣʴʪʬʠʣʴʤʜʝʨ  ʞʘʩʘʡʜʳ, ʘʣ 

App Inventor Android ʥʝʛʽʟʽʥʜʝʛʽ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ʪʦʣʳץץʘʥʜʳ ץʦʩʳʤʰʘʣʘʨ 

ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ. ʄʳʩʘʣʳ, ʘʜʘʤʜʘʨ ᴇʟ ʪʝʣʝʬʦʥʜʘʨʳʥʜʘ ʙʘʣʘʣʘʨ ʩᴇʟʜʽʢʪʝʨʽʥ, ʽʩ-ʰʘʨʘʣʘʨסʘ sms-

ʭʘʪʪʘʨ, ץʦסʘʤʜʳץ ʢᴇʣʽʢ ʤʘʨʰʨʫʪʪʘʨʳʥ ʙʘץʳʣʘʫסʘ ʘʨʥʘʣסʘʥ ץʦʩʳʤʰʘʣʘʨ ʞʘʩʘʡʜʳ. 

App Inventor ʢᴇʧʪʝʛʝʥ ʪᴅʩʽʣʜʝʨʤʝʥ  ʠʥʪʫʠʪʠʚʪʽ ʙʦʣסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʦʥʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳסʳ ʰʝʢʪʝʫʩʽʟ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɽש ʙʘʩʪʳʩʳ, ʙʘʣʘʣʘʨ ᴇʟʜʝʨʽʥʽש ʘʥʜʨʦʠʜ 
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 ʪʘʨʜʘ ᴇʪʝ ʘʟץʡʜʝ ʩʘʙʘװ ʡʽʨʤʝʣʝʨʽʥʜʝ, ʤʝʢʪʝʧʪʝ ʥʝʤʝʩʝװ ʜʘʨʣʘʤʘʣʘʫסʦʩʳʤʰʘʣʘʨʳʥ  ʙʘץ

ʜʘʡʳʥʜʳץʧʝʥ, ʜʘסʜʳʣʘʨʳ ʙʦʡʳʥʰʘ ʜʘ, ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳץ שʦʣ ʞʝʪʽʤʜʽʣʽʛʽ ʞʘסʳʥʘʥ 

ʜʘ ʙʘʩʪʘʫʳ ʤװʤʢʽʥ. ʄװʤʢʽʥ, ʙʘʣʘʥʳש ʙʘסʜʘʨʣʘʤʘʣʘʫ ʩʘʙʘסʳʥʜʘ ʽʩʪʝʧ ʞװʨʛʝʥ  ʽʩʽ ʢʝʡʽʥʽʨʝʢ 

ʤʘשʳʟʜʳ ʭʦʙʙʠʛʝ ʘʡʥʘʣʘʜʳ, ʙʘסʜʘʨʣʘʤʘʣʘʫʜʘסʳ ʞʘשʘ, ʤʘשʳʟʜʳ ʤʘץʩʘʪʪʘʨסʘ ʞʝʪʫʜʽײץ שʨʘʣʳʥʘ 

ʘʡʥʘʣʘʜʳ. 

ɹʘʣʘʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʪʝʣʝʬʦʥʜʘʨʜʘ ʦʡʳʥ ʦʡʥʘʡʪʳʥʳʥ ʘʡʪʧʘʩʘ ʜʘ ʙʝʣʛʽʣʽ, ʦʣ ʦʡʥʘʡʪʳʥ 

ʦʡʳʥʜʘʨʜʳ App Inventor ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ᴇʟʽʤʽʟ ץʘʣʘסʘʥ ʜʠʟʘʡʥʤʝʥ ʞʘʩʘʫʳʤʳʟסʘ ʙʦʣʘʜʳ. 

ɾᴅʥʝ  ʝש ʞʘץʩʳ ʪײʩʳ,ʢʝʟ ʢʝʣʛʝʥ ʞʘʩʪʘסʳ ʘʜʘʤ ʞʘʩʘʫסʘ ץʘʙʽʣʝʪʪʽ,ʪʽʧʪʽ ʞʘʩ ʙʘʣʘʣʘʨ ʜʘ  

ʠʛʝʨʝʪʽʥʽʥʝ ʢװʤᴅʥ ʞʦץ. ɹײʣ ʙʘסʜʘʨʣʘʤʘ ʪʝʢ ʘʥʜʨʦʡʜʪʘ ʞײʤʳʩ ʞʘʩʘʡʪʳʥʳ ʙʦʣʤʘʩʘ,  ʩʳʥʳʧʪʘ 

ʥʝʤʝʩʝ ʢʝʟ ʢʝʣʛʝʥ ʦʨʳʥʜʘ  ʙʘסʜʘʨʣʘʤʘ ʞʘʩʘʧ, ʦʥʳ ʩʤʘʨʪʬʦʥʳשʳʟ ʘʨץʳʣʳ װʡʛʝ ʘʧʘʨʘ ʘʣʘʩʳʟ, 

ᴇʡʪʢʝʥʽ App Inventor ʙʘʨʣʳסʳʥʘ ץʦʣ ʞʝʪʽʤʜʽ! 

ʄʝʥʽץ שʘʟʽʨ ʩʽʟʜʝʨʛʝ ʢᴇʨʩʝʪʢʽʤ ʢʝʣʽʧ ʦʪʳʨסʘʥ ʞײʤʳʩʳʤ ʜʘ,ʜᴅʣ ʦʩʳ ʩʘʡʪʪʘ ʞʘʩʘʣסʘʥ çMap 

itè ץʦʣʜʘʥʙʘʩʳ. פʦʣʜʘʥʙʘʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ: ʇʘʡʜʘʣʘʥʫʰʳסʘ Google Map-ʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʞʝʨʣʝʨʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʙʘסʜʘʨʣʘʤʘ ʞʘʩʘʫ. 

ɹײʣ ʞײʤʳʩ ʙʽʟʛʝ ʥʝ ײʩʳʥʘʜʳ,ץʳʩץʘʰʘ ץʦʣʜʘʥסʘʥ ʙʘʪʳʨʤʘʣʘʨʤʝʥ ʪʘʥʳʩʪʳʨʳʧ ᴇʪʩʝʤ: 

1. ʊʽʟʽʤʜʽ ʤʘʥʠʧʫʣʷʮʠʷʣʘʫ - ʪʽʟʽʤʜʝʨ ײץʨʫ, ʪʽʟʽʤʜʝʨʛʝ ʵʣʝʤʝʥʪʪʝʨ ץʦʩʫ. 

2. ListPicker - ʪʽʟʽʤʜʝʨʛʝ ʵʣʝʤʝʥʪʪʝʨ ץʦʩʫ, ʪʽʟʽʤ ʜʝʨʝʢʪʝʨʽʥ ʩʘץʪʘʫ. 

3. LocationSensor - Google ʢʘʨʪʘʣʘʨʳʥʜʘ ʢᴇʨʩʝʪʫ  װʰʽʥ ʘסʳʤʜʘסʳ ʦʨʳʥʜʳ ʘʥʳץʪʘʫ. 

4. ActivityStarter - Google ʢʘʨʪʘʣʘʨʳʥ  ʘסʳʤʜʘסʳ ʥʝʤʝʩʝ ʘʣʜʳʥ ʘʣʘ ʘʥʳץʪʘʣסʘʥ ʤʝʢʝʥ-

ʞʘʡסʘ ץʦʩʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

5. ʍʘʙʘʨʣʘʤʘ ï ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ  ʢᴇʨʩʝʪʫ. 

6. TinyDB - ʜʝʨʝʢʪʝʨʜʽʪײʨʘץʪʳ ʤᴅʣʽʤʝʪʪʝʨ ץʦʨʳʥʘ ʩʘץʪʘʫ. 

 

 
 

ɹʘʪʳʨʤʘʣʘʨʳʥ ʦʨʥʘʣʘʩʪʳʨʳʧ, ʙʣʦʢʪʘʨʳʥ ʜײʨʳʩʪʘʧ ʦʨʥʘʣʘʩʪʳʨסʘʥʥʘʥ ʢʝʡʽʥ, 

ʙʘסʜʘʨʣʘʤʘʥʳ ʩʘץʪʘʧ ʘʣʳʧ, ץʦʣʜʘʥʘ ʙʝʨʫʛʝ ʙʦʣʘʜʳ. 

 

 
 

 שʜʘʨʣʘʤʘ ʙʽʟʛʝ ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝ ʞʦʣ ʪʘʫʳʧ,ᴇʟʽʤʽʟʜʽסʣ ʙʘײʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝʨ ʙʦʣʩʘʤ,ʙפ

ʥʘץʪʳ ץʘʡ ʦʨʳʥʜʘ ʝʢʝʥʽʤʽʟʜʽ ץʠʥʘʣʤʘʡ ʪʘʙʫסʘ ʙʦʣʘʪʳʥ ᴇʪʝ ʞʘץʩʳ ʙʘסʜʘʨʣʘʤʘ.ɸʡʪʘ ʢʝʪʝʨ 

ʙʦʣʩʘʤ,ʙײʣ ʙʘסʜʘʨʣʘʤʘʥʳ ᴅʨ ʢʽʤ ᴇʟʽ ʞʘʩʘʧ,ץʘʣʘסʘʥʳʥʰʘ ʜʠʟʘʡʥʳʥ ʘʫʳʩʪʳʨʫסʘ ʙʦʣʘʜʳ.  

ɹʽʟ ʞʘʩʪʘʨ, ʍʍɯ סʘʩʳʨ סʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘ ʟʘʤʘʥʳʥʜʘ ʞʘʥ ï ʞʘץʪʳ ʙʦʣʳʧ ץʘʥʘ 

  .ץʦʡʤʘʡ,ʪʝʭʥʦʣʦʛʠʷʥʳ ʞʝʪʽʢ ʙʽʣʩʝʢ ʝʣʽʤʽʟʛʝ ʪʠʛʽʟʝʨ ʧʘʡʜʘʤʳʟ ʢᴇʧ ʙʦʣʤʘץ



125 

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. ɺʘʨʘʢʠʥ ʄ.ɺ.ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦʜ Android. ʋʎ çʉʧʝʮʠʘʣʠʩʪè, 2012. 

ï 212 ʩ. 

2. ʌʘʫʣʝʨ ʄ. UML. ʆʩʥʦʚʳ. ʂʨʘʪʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʷʟʳʢʫ ʦʙʲʝʢʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. - ʄʦʩʢʚʘ: ʉʠʤʚʦʣ-ʧʣʶʩ, 2011. - 192 ʩ. 

3. ʉʦʢʦʣʦʚʘ ɺ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʀʟʜ-ʚʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, 2011. - 174 ʩ. 

 

 

ʄʆɹʀʃʔɼɯ ʇʈʆɻʈɸʄʄɸʃɸʋ ɸʈפʓʃʓ פʆʉʓʄʐɸʃɸʈ ױפʈʋ ɸʈʊʓפʐʓʃʓנʓ 

 

ɸ. ʄʳʥʞʘʩʘʨʦʚʘ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

 ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʪʝʭ.Ϥ.ʢ., ʧʨʦʬʝʩʩʦʨ ɻ.ʀ. ʉʘʣϤʘʨʘʝʚʘ 

 

ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʩʤʘʨʪʬʦʥʜʘʨסʘ ʘʨʥʘʣסʘʥ ʧʨʦʛʨʘʤʤʘʣʘʫ ʙʝʣʩʝʥʜʽ ʜʘʤʳʧ 

ʢʝʣʝʜʽ. פʘʨʘʧʘʡʳʤ ײʷʣʳ ʪʝʣʝʬʦʥʜʘʨʜʳ ʩʤʘʨʪʬʦʥʜʘʨ ʘʫʳʩʪʳʨʜʳ. ʄʘץʘʣʘʜʘ ᴅʟʽʨʣʝʫʰʽʣʝʨʜʽש 

ʤʦʙʠʣʴʜʽ ʧʨʦʛʨʘʤʤʘʣʘʫʜʘ ץʦʣʜʘʥסʘʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʊʝʣʝʬʦʥ ץʦʩʳʤʰʘʣʘʨʳ 

ʥʝʛʽʟʽʥʝʥ Java 2 Platform Micro Edition (J2ME) ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ ʞʘʩʘʣʜʳ. ʆʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ï 

 .ʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʤʦʙʠʣʴʜʽʢ ʦʡʳʥʜʘʨץ

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ. 

ʆʙʳʯʥʳʝ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʟʘʤʝʥʠʣʠ ʩʤʘʨʪʬʦʥʳ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʤʦʙʠʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʚ ʦʩʥʦʚʥʦʤ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ Java 2 Platform Micro Edition (J2ME). ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ï

ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʙʠʣʴʥʳʝ ʠʛʨʳ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʩʤʘʨʪʬʦʥ, ʤʦʙʠʣʴʜʽ ʧʨʦʛʨʘʤʤʘʣʘʫ, Java, ʧʣʘʪʬʦʨʤʘ, ʤʦʙʠʣʴʜʽ ʦʡʳʥʜʘʨ. 

 

ɹװʛʽʥʜʝ ʤʦʙʠʣʴʜʽ ʠʥʪʝʨʥʝʪ ʞᴅʥʝ ʦʥʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽ ʞʝשʽʣʜʝʪʝʪʽʥ ʪװʨʣʽ ʧʨʦʛʨʘʤʤʘʣʘʨ 

ʙʘʨ. ɾʝʪʽʣʜʽʨʽʣʛʝʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ װʰʽʥ ï ʦץʫ ʧʨʦʛʨʘʤʤʘʣʘʨʳ, ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘ 

ʢʣʠʝʥʪʪʝʨʽ, ʤʝʩʩʝʥʜʞʝʨʣʝʨ, ʷסʥʠ ץʘʨʘʧʘʡʳʤ ʪʝʣʝʬʦʥʜʳ ʩʤʘʨʪʬʦʥסʘ ץײʩʘʩ ʝʪʝʪʽʥ ʙʘʨʣʳץ ʥᴅʨʩʝ. 

ʉʤʘʨʪʬʦʥʜʘʨסʘ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ, ᴅʨʠʥʝ, ץʳʟʤʝʪ ʩʘʣʘʩʳ, ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ ײץʨʘʣʜʘʨʜʳ 

ʪʘשʜʘʫ ᴅʣʜʝץʘʡʜʘ ʢʝש, ʞᴅʥʝ ʙײʣ ʘʡʤʘץ ᴅʣʜʝץʘʡʜʘ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʙʦʣʳʧ ʢᴇʨʽʥʝʜʽ. ɽש ʪʘʥʳʤʘʣ ï 

Android ʞᴅʥʝ BlackBerry װʰʽʥ Java, Windows CE װʰʽʥ Visual Basic ʞᴅʥʝ Visual C++, Symbian 

hװ ʽʥ C/C++ ʞᴅʥʝ OPL, Apple ײץʨʳʣסʳʣʘʨʳ װʰʽʥ Objective-C, ʪװʨʣʽ ײץʨʳʣסʳʣʘʨ װʰʽʥ 

HTML5/JS. ʉʤʘʨʪʬʦʥʜʘʨסʘ ץʘʥʜʘʡ ץʦʩʳʤʰʘʣʘʨ ʪʘʥʳʤʘʣ? ʆʣʘʨʜʳש ʩʘʥʳ ʢᴇʧ: ᴅʨʠʥʝ, ʦʡʳʥʜʘʨ, 

ʘʫʜʠʦ/ʚʠʜʝʦ ʦʡʥʘʪץʳʰʪʘʨ, ʥʘʚʠʛʘʪʦʨʣʘʨ, ʢʘʨʪʘʣʘʨ, ʩʭʝʤʘʣʘʨ, ʤʝʩʩʝʥʜʞʝʨʣʝʨ, ʠʥʪʝʨʥʝʪ-

ʩʘʷʭʘʪʪʘʨ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘʣʘʨ. פʘʟʽʨʜʽש ᴇʟʽʥʜʝ 

ʩʤʘʨʪʬʦʥʜʘʨ ץʘʨʘʧʘʡʳʤ, ʘʩʘ ʪʘʣʘʧʰʳʣ ʝʤʝʩ ʢʦʤʧʴʶʪʝʨ ʧʘʡʜʘʣʘʥʫʰʳʩʳʥʘ ץʘʞʝʪ ʥᴅʨʩʝʥʽש ʢᴇʧ 

ʙᴇʣʽʛʽʥ ʙʽʣʝʜʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽʥʜʝ ʞᴅʥʝ ʞײʤʳʩʳʥʜʘ 

ʩʤʘʨʪʬʦʥʜʘʨ ʤʝʥ ץײʩʘʩ ײץʨʳʣסʳʣʘʨʜʳ ץʦʣʜʘʥʘʜʳ. ʉʝʙʝʙʽ ץʦʩʳʤʰʘʣʘʨ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ᴇʪʝ ʪʠʽʤʜʽ ʙʠʟʥʝʩ ʽʨʽ ʢʦʨʧʦʨʘʮʠʷʣʘʨ ʥʘʨʳץʪʳש ʦʩʳ ʩʝʛʤʝʥʪʽ װʰʽʥ ʙʽʨʽʥʰʽ 

ʞʳʣʜʘʥ ʙʝʨʽ ʢװʨʝʩʽʧ ʢʝʣʝʜʽ. 

ʄʦʙʠʣʴʜʽ ʧʨʦʛʨʘʤʤʘʫסʘ ʤʳʩʘʣ ץʘʨʘʩʪʳʨʩʘץ.  

1. ɾײʤʳʩʳʤʳʟʜʳ MIT App Inventor 2 ץʦʩʳʤʰʘ ʙʘסʜʘʨʘʣʘʤʘʩʳʥʜʘ ʙʘʩʪʘʡʤʳʟ. 

2. ʐʳץץʘʥ ʞײʤʳʩ ʘʣʘשʳʤʝʥ ʪʘʥʳʩ ʙʦʣʘʡʳץ. 
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3. ʉʦʣ ʞʘסʳʥʜʘ ʙʽʟʛʝ ʢʝʨʝʢ ʢʦʤʧʦʥʝʥʪʪʝʨ ʘʣ ʦש ʞʘסʳʥʜʘ ʩʦʣ ʪʘשʜʘʣסʘʥ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש 

 .ʘʥץʘʩʠʝʪʪʝʨʽ ʦʨʥʘʣʘʩץ

4. ʄʦʙʠʣʴʜʽ ʧʨʦʛʨʘʤʤʘʥʳ ײץʨʫ װʰʽʥ ʘʣʛʦʨʠʪʤ ʙʦʡʳʥʰʘ ʞʘʩʘʡʳץ. 

5. ɾʘשʘ ʞʦʙʘʥʳ ʙʘʩʪʘʧ,ñGuess and findò ʘʪʳʤʝʥ ʘʰʘʤʳʟ. 

6. ɹײʣ ʞʦʙʘסʘ  ʢʝʨʝʢ 3 ʪʝʨʝʟʝ ʘʰʘʤʳʟ  

7. ɹʽʨʽʥʰʽ ʵʢʨʘʥʜʘ l ʢʦʤʧʦʥʝʥʪʽʥ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʥʳש ʵʢʨʘʥ ʪʝʨʝʟʝʩʽʥʝ ʞʳʣʞʳʪʳשʳʟ, 
Label, TableArrangemenet, 9 image ʞᴅʥʝ 2 button ʪʘשʜʘשʳʟ 

 

 
 

8. ʇʨʦʛʨʘʤʤʘסʘ 9 ʩʫʨʝʪʪʽ ʞװʢʪʝʡʤʽʟ. 

 

 
 

9. ᴄʨ ʢʦʤʧʦʥʝʪʪʽץ שʘʩʠʝʪʪʝʨʽʥ ᴇʟʛʝʨʪʝʤʽʟ. 

10. ɽʢʽʥʰʽ ʵʢʨʘʥʜʘ 2 ʙʘʪʳʨʤʘʥʳש ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʞᴅʥʝ 1 ʩʫʨʝʪʪʽ ʞʘʩʘשʳʟ. 

 

 
 

11. ʄײʥʜʘ ʙʽʟ ʜײʨʳʩ ʬʦʪʦʩʫʨʝʪʪʽ ʞװʢʪʝʡʤʽʟ 

12.  ʃʦʛʠʢʘʣʳץ ʞװʡʝʥʽ ʞʘʩʘʡʤʳʟ 
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13.  3- ʰʽ ʪʝʨʝʟʝʛʝ  ʙʘʪʳʨʤʘ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʞᴅʥʝ 1 ʩʫʨʝʪʪʽ ʞʘʩʘʡʤʳʟ. 

 
 

14.  ʗסʥʠ ʙײʣ ʪʝʨʝʟʝʛʝ ʙʽʟ ʜײʨʳʩ ʝʤʝʩ ʞʘʫʘʙʳʥ ʝʥʛʽʟʝʤʽʟ. 

15.  ɽʥʜʽ ᴅʨ ʪʝʨʝʟʝʛʝ ʙʣʦʢ ײץʨʘʡʤʳʟ. 

 

 

 

 
 

16. ɾײʤʳʩʪʳש ʥᴅʪʠʞʝʩʽʥ ʢᴇʨʝʡʽʢ 

 

 
17. ʇʨʦʛʨʘʤʤʘ ʥᴅʪʠʞʝʩʽ: 

 

 
 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. ʇʠʨʫʤʷʥ ɺ. ʇʣʘʪʬʦʨʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ J2ME ʜʣʷ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ. - ʄ.: 

ʂʋɼʀʎ-ʆʙʨʘʟ, 2012. - 352 ʩ. 

2. Topley ʂ. J2ME in a nutshell. - O'Reilly, 2012. - 478 ʨ. 

3. ɻʦʣʦʱʘʧʦʚ ɸ.ʃ. GoogleAndroid: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. - ʉʇʙ.: 

ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2011. - 448 ʩ. 
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ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʓɽ ɼʆʄɸ 

 

ɸ. ʅʫʨʣʳʙʝʢʦʚʘ, ʤʘʛʠʩʪʨʘʥʪ 2 ʢʫʨʩʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 7ʄ01502 ïʌʠʟʠʢʘ 

ʂʘʟʥʘʮʞʝʥʧʫ, ʛ.ɸʣʤʘʪʳ. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ɸ.ϧ. ɽʨʰʠʥʘ 

 

ɸʥʥʦʪʘʮʠʷ. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʤʬʦʨʪ ʚʥʫʪʨʠ ʜʦʤʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʘʪʘʭ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ 

ʦʪʦʧʣʝʥʠʝ. ɺ ʢʘʞʜʦʡ ʩʪʨʘʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʙʩʪʚʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʪʘʥʜʘʨʪʫ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʤʘ, ʥʦ ʚʩʝ ʦʥʠ ʝʜʠʥʳ ʚ ʦʜʥʦʤ ï ʪʝʧʣʦʧʦʪʝʨʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ 

ʤʠʥʠʤʫʤʫ. ʕʥʝʨʛʝʪʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʝ ʜʦʤʘ ʷʚʣʷʶʪʩʷ ʩʪʨʦʝʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʥʠʟʢʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. ɺ ʪʘʢʠʭ ʟʜʘʥʠʷʭ ʩʦʙʣʶʜʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʵʬʬʝʢʪʠʚʥʦ ʩʙʝʨʝʛʘʪʴ ʵʥʝʨʛʠʶ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚ ʧʦʜʦʙʥʳʭ ʩʪʨʦʝʥʠʷʭ ʧʨʠʤʝʥʷʶʪ ʥʦʚʝʡʰʠʝ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʠ ʤʘʪʝʨʠʘʣʳ (ʩʚʝʪʦʜʠʦʜʥʳʝ ʣʘʤʧʳ, ʫʪʝʧʣʠʪʝʣʠ ʜʣʷ ʩʪʝʥ, ʦʢʥʘ ʩ 

ʦʩʦʙʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʠ ʠʥʳʝ ʩʨʝʜʩʪʚʘ). ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʵʢʦʥʦʤʠʪʴ 

ʥʘ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛʘʭ, ʥʦ ʠ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʠʪʴ ʤʥʦʛʠʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ʊװʡʽʥʜʝʤʝ. ʕʥʝʨʛʠʷʥʳ װʥʝʤʜʝʡʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ײץʨʳʣʳʩ ʞװʡʝʣʝʨʽ ɻ ʣʝʢʪʨ ץʫʘʪʳ ʤʝʥ 

ʞʳʣʳʪʫסʘ ʤʠʥʠʤʘʣʜʳ ʰʳסʳʥ ʞײʤʩʘʧ, װʡ ʽʰʽʥʜʝ ʤʘʢʩʠʤʘʣʜʳ ʞʳʣʫ ʞʘʡʣʳʣʳסʳʥ ʞʘʩʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴄʨ ʝʣʜʝ ʵʥʝʨʛʠʷʥʳ װʥʝʤʜʝʡʪʽʥ װʡ ʩʪʘʥʜʘʨʪʳʥʘ ץʘʪʳʩʪʳ ᴇʟ ʪʘʣʘʧʪʘʨʳ 

ᴅʟʽʨʣʝʥʛʝʥ, ʙʽʨʘץ ʦʣʘʨʜʳש ʙʘʨʣʳסʳʥʘ ʦʨʪʘץ ʥᴅʨʩʝ ï ʞʳʣʫ ʰʳסʳʥʳʥ ʘʟʘʡʪʫ. ʕʥʝʨʛʠʷʥʳ 

 ʫʘʪʪʳ ʪʠʽʤʜʽץ ʠʤʘʨʘʪʪʘʨʜʘס ʥʜʘʡײʠʤʘʨʘʪʪʘʨ. ʄס ʫʘʪʪʳ ʧʘʡʜʘʣʘʥʘʪʳʥץ ʣ ʘʟײʡʣʝʨ - ʙװ ʥʝʤʜʝʡʪʽʥװ

 שʠʤʘʨʘʪʪʘʨʜʘ ʝס ʰʽʥ ʦʩʳʥʜʘʡװ ʩʘʪʪʘʨץʘʞʝʪʪʽ ʰʘʨʘʣʘʨ ʞʘʩʘʣʳʥʘʜʳ. ʆʩʳ ʤʘץ ʰʽʥװ ʥʝʤʜʝʫװ

ʩʦסשʳ, ʝש ʞʘשʘ ʵʥʝʨʛʠʷʥʳ װʥʝʤʜʝʡʪʽʥ ʵʣʝʤʝʥʪʪʝʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨ (ʞʘʨʳץʜʠʦʜʪʳ ʰʘʤʜʘʨ, 

 (ʨʘʣʜʘʨײץ ʘץʳʰʪʘʨ, ʘʨʥʘʡʳ ʞʘʙʳʥʳ ʙʘʨ ʪʝʨʝʟʝʣʝʨ ʞᴅʥʝ ʙʘʩץʘʥ ʞʳʣʳʪסʘ ʘʨʥʘʣסʘסʘʙʳʨץ

 ʘʥʘץ ʥʝʤʜʝʧװ ʪʘʡץʳʟʤʝʪʪʝʨʜʽ ʘʡʪʘʨʣʳץ ץʘʩʳʥʜʘ ʪʝʢ ʢʦʤʤʫʥʘʣʜʳץʘʨ שʦʣʜʘʥʳʣʘʜʳ. ʆʩʳʥʳץ

 .ʘ ʙʦʣʘʜʳסʪʘʫץʠ ʨʝʩʫʨʩʪʘʨʜʳ ʜʘ ʩʘסʦʡʤʘʡ, ʢᴇʧʪʝʛʝʥ ʪʘʙʠץ

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʟʜʘʥʠʷ, ʧʘʩʩʠʚʥʳʡ ʜʦʤ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʩʪʘʥʜʘʨʪʥʳʡ ʜʦʤ. 

 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʟʜʘʥʠʷ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʙʳʣ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʢʦʤʧʣʝʢʩ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʵʪʠʭ ʟʜʘʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʳʯʥʳʤʠ (ʪʠʧʦʚʳʤʠ) ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ 

ʧʦʤʝʱʝʥʠʷʭ [1]. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʟʜʘʥʠʷ ʢʘʢ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʧʦʷʚʠʣʠʩʴ ʧʦʩʣʝ ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ 1974 ʛ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʜʦʤʦʩʪʨʦʝʥʠʠ ʠʤʝʝʪ ʩʚʦʶ ʠʩʪʦʨʠʶ. ʊʘʢ, ʧʝʨʚʳʡ ʜʦʤ ʩ ʩʦʣʥʝʯʥʳʤ 

ʢʦʣʣʝʢʪʦʨʦʤ ʙʳʣ ʧʦʩʪʨʦʝʥ ʝʱʝ ʚ 1947 ʛ. [2]. 

ɺ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʡ ʣʝʞʠʪ ʠʜʝʷ: ʢʘʯʝʩʪʚʦ 

ʦʢʨʫʞʘʶʱʝʡ ʥʘʩ ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʥʘʰʝʡ ʞʠʟʥʠ ʜʦʤʘ, ʥʘ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʠʣʠ ʚ ʤʝʩʪʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʥʘʰʠʭ ʛʦʨʦʜʦʚ. ʊʘʢʦʝ 

ʚʳʜʝʣʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ ï ʢʘʢ ʜʫʭʦʚʥʳʭ, ʪʘʢ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ. ɻʣʘʚʥʘʷ ʠʜʝʷ 

ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ XXI ʚ. ï ʧʨʠʨʦʜʘ ʥʝ ʧʘʩʩʠʚʥʳʡ ʬʦʥ ʥʘʰʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʚ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʥʦʚʘʷ ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʢʦʤʬʦʨʪʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʷʚʣʷʶʱʘʷʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʩʠʩʪʝʤ 

ʢʣʠʤʘʪʠʟʘʮʠʠ ʟʜʘʥʠʡ. 

ɺʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʤʦʚ: 

¶ ʆʯʝʥʴ ʚʳʩʦʢʠʡ (ɸ++, ɸ+, ɸ) 

¶ ɺʳʩʦʢʠʡ (ɺ+, ɺ) 

¶ ʅʦʨʤʘʣʴʥʳʡ (ʉ+, ʉ, ʉ-) 
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¶ ʇʦʥʠʞʝʥʥʳʡ (D) 

¶ ʅʠʟʢʠʡ (ɽ). 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʢʣʘʩʩʦʚ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʫʩʣʦʚʥʳʤ ʯʠʩʣʦʤ ʦʪʦʧʠʪʝʣʴʥʳʭ ʜʥʝʡ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʛʦʨʦʜʝ. ʇʨʠ 

ʵʪʦʤ ʢʘʞʜʳʡ ʛʦʨʦʜ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʙʘʟʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʤʝʩʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʷʭ. ʂʘʞʜʦʝ ʟʜʘʥʠʝ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʀ ʯʝʤ ʙʦʣʝʝ ʭʦʨʦʰʠʤʠ ʙʫʜʫʪ ʧʦʢʘʟʘʪʝʣʠ ʟʜʘʥʠʷ, ʪʝʤ ʙʦʣʝʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤ ʦʥʦ ʷʚʣʷʝʪʩʷ [3]. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʟʜʘʥʠʝ ï ʵʪʦ ʜʦʤ, ʧʦʪʨʝʙʣʷʶʱʠʡ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ. ɺ ʂʘʟʘʭʩʪʘʥʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʜʦʤ ʧʦʪʨʝʙʣʷʝʪ 250-270 ʢɺʪ*ʯ/ʤ2 ʚ ʛʦʜ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ. ʄ  rʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʜʦ 40-60ʢɺʪ*ʯ/ʤ2 ʚ ʛʦʜ. ɼʦʩʪʠʛʘʝʪʩʷ ɻ ʪʦ 

ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʪʘʢʠʭ ʢʘʢ: ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʫʨ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʵʬʬʝʢʪʠʚʥʳʝ ʫʟʣʳ, ʠʩʢʣʶʯʘʶʱʠʝ ʤʦʩʪʳ ʭʦʣʦʜʘ, ʧʨʠʤʝʥʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʪʝʧʣʠʪʝʣʷ. 

ʈʘʩʯʝʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʣʠʮʝʥʟʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʟʘ ʢʦʪʦʨʦʝ ʤʳ ʥʝʩʝʤ ʧʦʣʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʆʩʥʦʚʥʦʝ ʚ ʪʘʢʦʤ ʟʜʘʥʠʠ ï ʵʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʪʝʧʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʥʝ 

ʪʦʣʴʢʦ ʚ ʵʢʦʥʦʤʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʥʦ ʠ ʩʦʟʜʘʥʠʠ ʢʦʤʬʦʨʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʀʟ-ʟʘ ʵʪʦʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʣʝʯʠʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʦʪ ʘʣʣʝʨʛʠʠ, ʙʨʦʥʭʦ-ʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪ.ʜ. 

ɿʜʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʩʥʘʱʝʥʦ ʦʢʥʘʤʠ ʩ 

ʥʠʟʢʦʵʤʠʩʩʠʦʥʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʥʝ ʧʨʦʧʫʩʢʘʶʱʠʤ ʚʨʝʜʥʳʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʣʫʯʠ. ɽʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʨʦʜʩʢʠʭ ʩʝʪʝʡ [4]. 

ɼʦʤ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʜʦʤʦʩʪʨʦʝʥʠʷ ʣʶʙʦʡ 

ʩʪʨʘʥʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʟʜʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ: 

- ʧʘʩʩʠʚʥʳʡ ʜʦʤ; 

- ʜʦʤ ʩ ʥʫʣʝʚʳʤ ɻ ʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ; 

- ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʡ ʜʦʤ; - ʚʨʘʱʘʶʱʠʡʩʷ çʩʦʣʥʝʯʥʳʡè ʜʦʤ; - Liter-Haus. 

ʇʘʩʩʠʚʥʳʡ ʜʦʤ (passiv house) ï ʵʪʦ ʟʜʘʥʠʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʚ ʠʜʝʘʣʝ ʚʦʟʤʦʞʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʦʡ ʨʘʩʭʦʜ ʪʝʧʣʘ ʥʘ ʦʪʦʧʣʝʥʠʝ. ʉʠʩʪʝʤʘ 

ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ ʧʨʝʜʲʷʚʣʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʟʜʘʥʠʷ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʢʦʥ ʠ ʩʠʩʪʝʤʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ. ʈʘʩʭʦʜʳ 

ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʪʘʣʠ ʩʨʘʚʥʠʤʳ ʩʦ ʩʪʦʠʤʦʩʪʴʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʦʤʘ ʙʣʘʛʦʜʘʨʷ ʦʩʚʦʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʤʘʩʩʦʚʦʡ ʟʘʩʪʨʦʡʢʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʦʣʝʝ ʜʝʰʝʚʳʤ ʢʨʝʜʠʪʘʤ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ [5]. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʜʦʤʘ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ. ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʞʠʣʠʱ ʣʶʜʠ 

ʥʘʯʠʥʘʶʪ ʩʯʠʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 1 ʤ2, ʥʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ 

ʝʛʦ ʚʦʟʚʝʜʝʥʠʝ. ʅʦ ʧʦʣʫʯʝʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʣʫʯʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ [6]. 

ʂʘʢ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʤʝʨʘʤʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʨʝʰʝʥʠʷʤʠ ʧʦ 

ʧʦʣʫʯʝʥʠʶ ʵʥʝʨʛʠʠ ʦʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ, ʵʥʝʨʛʠʷ ʚʝʪʨʘ, ʵʥʝʨʛʠʷ 

ʟʝʤʣʠ)? ʉʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʝʚʝʨʥʦʝ ʤʥʝʥʠʝ, ʯʪʦ ʟʜʘʥʠʷ ʩ ʥʫʣʝʚʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ï ʵʪʦ 

ʩʪʨʦʝʥʠʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ɻ ʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʦʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ɻ ʥʝʨʛʠʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʫʝʪ ʪʦʣʴʢʦ ʚʳʨʘʙʦʪʢʫ ʵʥʝʨʛʠʠ ʙʝʟ ʝʝ ʩʙʝʨʝʞʝʥʠʷ ʠ ʥʝ ʚʝʜʝʪ ʢ 

ʩʥʠʞʝʥʠʶ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

çɸʚʪʦʥʦʤʥʳʡ ʜʦʤè ï ʵʪʦ çʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʳʡ ʜʦʤè, ʩ ʩʠʩʪʝʤʦʡ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ, ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʂ ʪʘʢʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʬʫʥʢʮʠʷʤ ʦʪʥʦʩʷʪʩʷ: 

ʘ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʢʦʧʣʝʥʠʷ ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ; 
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ʙ) ʥʘʣʠʯʠʝ ʪʝʧʣʠʮʳ, ʚ ʢʦʪʦʨʦʡ ʚʳʨʘʱʠʚʘʶʪ ʬʨʫʢʪʳ ʠ ʦʚʦʱʠ ʚ ʥʝʫʨʦʞʘʡʥʦʝ ʚʨʝʤʷ ʛʦʜʘ, 

ʦʥʘ ʞʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʛʝʣʠʦʪʝʧʣʠʮʳ; 

ʚ) ʥʘʣʠʯʠʝ ʧʨʫʜʦʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ (ʨʳʙ ʠ/ʠʣʠ ʚʦʜʦʨʦʩʣʝʡ) ʠʣʠ ʥʝʙʦʣʴʰʦʛʦ 

ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

ʛ) ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʠ ʚʦʜʳ, ʚʪʦʨʠʯʥʦʛʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʳ ʧʝʨʝʨʘʙʦʪʢʠ 

ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ. 

ɿʜʘʥʠʷ ʩ ʥʫʣʝʚʳʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ 

ʥʝʜʦʩʪʘʪʢʦʚ. ɽʩʪʴ ʧʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʘʚʳʢʘʤʠ ʠ ʦʧʳʪʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʘʢʠʭ ʟʜʘʥʠʡ [5]. 

 
ʈʠʩʫʥʦʢ ï 1. ʉʪʨʫʢʪʫʨʘ ʵʥʝʨʛʦʵʬʬʠʢʪʠʚʥʦʛʦ ʜʦʤʘ 

 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ (ʵʥʝʨʛʦʧʘʩʩʠʚʥʳʡ) ʜʦʤ ï ʵʪʦ ʩʪʨʦʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ, ʚ ʩʨʝʜʥʝʤ ʥʘ 30% ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʙʳʯʥʦʤ ʜʦʤʝ. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʦʤʘ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩʝʟʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ï ɽ. 

ʅʘʧʨʠʤʝʨ:ɽ = 110 ʢɺʪ*ʯ /ʤ2/ʛʦʜ ï ʦʙʳʯʥʳʡ ʜʦʤ; ɽ = 70 ʢɺʪ*ʯ /ʤ2/ʛʦʜ ï 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ; 

ɽ = 15 ʢɺʪ*ʯ /ʤ2/ʛʦʜ ï ʧʘʩʩʠʚʥʳʡ. 

ɹʘʟʦʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ɸʢʪʠʚʥʦʛʦ ʜʦʤʘ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʨʝʰʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʠʥʩʪʠʪʫʪʦʤ ʇʘʩʩʠʚʥʦʛʦ ʜʦʤʘ (ɻʝʨʤʘʥʠʷ), ʠ ʪʝʭʥʦʣʦʛʠʡ çʋʤʥʦʛʦ ʜʦʤʘè. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, 

ʫʜʘʸʪʩʷ ʩʦʟʜʘʪʴ ʜʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʪʨʘʪʠʪ ʤʘʣʦ ʵʥʝʨʛʠʠ, ʥʦ ʝʱʸ ʠ ʛʨʘʤʦʪʥʦ ʨʘʩʧʦʨʷʞʘʝʪʩʷ 

ʪʦʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʢʦʪʦʨʫʶ ʚʳʥʫʞʜʝʥ ʧʦʪʨʝʙʣʷʪʴ. 

ɽʩʣʠ ʚʟʷʪʴ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʘʣʦ ʫʪʝʧʣʝʥʥʳʡ ʜʦʤ, ʪʦ ʯʝʨʝʟ ʚʥʝʰʥʠʝ ʩʪʝʥʳ ʦʥ ʪʝʨʷʝʪ 

ʪʝʧʣʦ. ʀʟ-ʟʘ ʵʪʦʛʦ ʜʦ 70% ʚʩʝʛʦ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʫʭʦʜʠʪ ʥʘ ʦʪʦʧʣʝʥʠʝ. ɺ ʅʫʨ-ʉʫʣʪʘʥʝ 

ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ ʜʣʠʪʩʷ, ʚ ʩʨʝʜʥʝʤ, 5-6 ʤʝʩʷʮʝʚ, ʢʣʠʤʘʪ ʩʠʣʴʥʳʡ ʩʫʨʦʚʳʡ, ʥʦ ʚʨʝʤʝʥʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ 17-20 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʡ. ʇʨʠ ʘʥʘʣʠʟʝ ʤʥʦʛʠʝ ʣʶʜʠ ʟʘʜʫʤʳʚʘʶʪʩʷ, ʘ 

ʚʳʛʦʜʥʦ ʣʠ ʧʦʩʪʨʦʠʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ? ʂʘʞʝʪʩʷ, ʙʫʜʪʦ ʠʥʚʝʩʪʠʮʠʠ ʚ ʵʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʪʘʢʠʝ ʚʳʩʦʢʠʝ, ʯʪʦ ʥʝ ʦʢʫʧʷʪʩʷ ʥʠʢʦʛʜʘ[6]. 

ʄʫʣʴʪʠʢʦʤʬʦʨʪʥʳʡ ʜʦʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʜʠʮʠʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ, ʦʜʥʘʢʦ ʥʠʯʝʛʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʦʪ ʦʙʳʯʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʪ. ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ 5ï8%, 

ʦʜʥʘʢʦ ʵʪʠ ʚʣʦʞʝʥʠʷ ʦʢʫʧʘʶʪʩʷ ʵʢʦʥʦʤʠʝʡ ʵʥʝʨʛʠʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʥʠʞʝʥʠʝʤ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ[7]. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʤʘ. ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʠʟ ʥʠʭ: 

¶ ʇʨʘʚʠʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. ɸʨʭʠʪʝʢʪʫʨʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʜʦʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʘʢʠʤ 
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ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʪʝʧʣʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʜʦʤ ʧʨʘʚʠʣʴʥʦ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʨʦʥ ʩʚʝʪʘ ʜʣʷ ʙʦʣʴʰʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʝʧʣʘ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ɺʥʫʪʨʝʥʥʷʷ ʧʣʘʥʠʨʦʚʢʘ ʜʝʣʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ɻ ʨʛʦʥʦʤʠʯʥʦʡ. 

¶ ʕʬʬʝʢʪʠʚʥʦʝ ʫʪʝʧʣʝʥʠʝ. ʌʫʥʜʘʤʝʥʪ, ʩʪʝʥʳ, ʢʨʦʚʣʷ, ʤʝʩʪʘ ʩʦʧʨʷʞʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʢʦʥʩʪʨʫʢʮʠʡ ʫʪʝʧʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʢʦʣʦʛʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ ʧʦʪʝʨʠ ʪʝʧʣʘ, ʫʤʝʥʴʰʘʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʦʪʦʧʣʝʥʠʝ. 

¶ ɻʝʨʤʝʪʠʯʥʦʩʪʴ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ ʜʦʤ ʦʥ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʛʝʨʤʝʪʠʯʥʳʤ, ʠʩʢʣʶʯʘʪʴ ʣʶʙʳʝ ʧʦʪʝʨʠ ʪʝʧʣʘ ʥʝ ʪʦʣʴʢʦ ʚ ʤʝʩʪʘʭ ʩʦʧʨʷʞʝʥʠʷ, 

ʥʦ ʠ ʚ ʤʝʩʪʘʭ ʫʩʪʘʥʦʚʢʠ ʢʨʝʧʝʞʘ. 

¶ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʷ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʘʩʪʦʷʱʠʡ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʚʝʥʪʠʣʷʮʠʶ. ɻʝʨʤʝʪʠʯʥʦʩʪʴ ʜʦʤʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʠʪʦʯʥʦ- ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ ʩ ʢʦʥʪʨʦʣʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʚʣʘʞʥʦʩʪʠ. ɺ ʠʪʦʛʝ ʤʳ ʧʦʣʫʯʘʝʤ ʜʦʤ ʩ ʟʘʤʢʥʫʪʦʡ ʵʢʦʩʠʩʪʝʤʦʡ, 

ʢʦʤʬʦʨʪʥʳʤ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

¶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʵʥʝʨʛʠʠ. ɹʣʘʛʦʜʘʨʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʚʝʥʪʠʣʷʮʠʠ ʩ 
ʨʝʢʫʧʝʨʘʮʠʝʡ ʪʝʧʣʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʜʦʤʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʵʥʝʨʛʠʷ, ʠʟʨʘʩʭʦʜʦʚʘʥʥʘʷ ʥʘ 

ʥʘʛʨʝʚ ʚʦʟʜʫʭʘ. ʕʪʦ ʩʥʠʞʘʝʪ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ɻ ʥʝʨʛʠʠ. 

¶ ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ ʦʩʪʝʢʣʝʥʠʝʤ. ɺ ʜʦʤʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʢʥʘ ʩ 
ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʝʧʣʦʟʘʱʠʪʳ, ʥʘʧʨʠʤʝʨ VekaSoftline. ʊʝʧʣʦʚʫʶ ʟʘʱʠʪʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʠ 

ʢʦʥʪʫʨʘ ʫʧʣʦʪʥʝʥʠʷ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʠʥʝʨʪʥʳʤ ʘʨʛʦʥʦʤ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʩʪʝʢʣʘ. ɺʩʸ ʵʪʦ 

ʛʘʨʘʥʪʠʨʫʝʪ ʥʘʜʝʞʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʪʝʧʣʘ ʟʠʤʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʟʘʱʠʪʫ ʦʪ ʩʦʣʥʮʘ ʣʝʪʦʤ[8]. 

ɺ ʂʘʨʘʛʘʥʜʝ ʜʝʩʷʪʠʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʧʦʩʪʨʦʝʥʦ ʧʦ ʙʝʣʦʨʫʩʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʪʝʧʣʦʩʙʝʨʝʞʝʥʠʷ. ʂʨʦʤʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʙʦʛʨʝʚ ʛʦʨʷʯʠʤ ʚʦʟʜʫʭʦʤ. 

ʈʝʛʫʣʠʨʦʚʘʪʴ ʧʦʜʘʯʫ ʪʝʧʣʘ ʞʠʪʝʣʠ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɺ ʢʘʞʜʦʡ ʢʚʘʨʪʠʨʝ ʫʩʪʘʥʦʚʣʝʥ 

ʤʠʥʠʘʪʶʨʥʳʡ ʪʝʧʣʦʚʦʡ ʫʟʝʣ. ʅʘ ʦʢʥʘʭ - ʪʨʦʡʥʦʡ ʩʪʝʢʣʦʧʘʢʝʪ, ʟʘʧʦʣʥʝʥʥʳʡ ʘʨʛʦʥʦʤ. ʆʥ ʥʝ 

ʚʳʧʫʩʢʘʝʪ ʪʝʧʣʦ ʠʟ ʧʦʤʝʱʝʥʠʷ. ʅʝʩʫʱʘʷ ʩʪʝʥʘ ʪʦʣʱʠʥʦʡ 75 ʩʘʥʪʠʤʝʪʨʦʚ, ʚʥʫʪʨʠ - ʧʣʦʪʥʳʡ 

ʫʪʝʧʣʠʪʝʣʴ. ʉʜʘʪʴ ʧʦʜ ʢʣʶʯ ʜʦʤ ʧʣʘʥʠʨʫʶʪ ʫʞʝ ʚ ʵʪʦʤ ʛʦʜʫ. ɿʜʝʩʴ ʧʦʣʫʯʘʪ ʢʚʘʨʪʠʨʳ 170 ʩʝʤʝʡ. 

ɾʠʣʴʸ - ʩʣʫʞʝʙʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦ ʧʨʦʛʨʘʤʤʝ çʂʘʨʪʘ ʟʘʥʷʪʦʩʪʠè. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʧʦʜʜʝʨʞʘʥ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʇʈʆʆʅ. ɼʦʤ ʧʦ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 460 ʤʠʣʣʠʦʥʦʚ 

ʪʝʥʛʝ [9]. 

ʇʘʩʩʠʚʥʳʡ ʜʦʤ ʚ ʂʘʟʘʭʩʪʘʥʝ ï ʵʪʦ ʞʠʣʴʝ, ʥʘ ʦʪʦʧʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʟʘʪʨʘʯʠʚʘʪʴʩʷ ʥʝ 

ʙʦʣʝʝ ʯʝʤ 10% ʩʨʝʜʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʜʦʤʘʤʠ ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ ʪʠʧʘ. ɼʦʙʠʪʴʩʷ ʪʘʢʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʤʦʞʥʦ, ʝʩʣʠ ʧʨʠʩʣʫʰʘʪʴʩʷ ʢ ʩʦʚʝʪʘʤ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ. ʆʥʠ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʧʣʦ ʚ ʧʦʤʝʱʝʥʠʠ ʤʦʞʝʪ ʚʳʨʘʙʘʪʳʚʘʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʠ ʩʘʤ ʯʝʣʦʚʝʢ ʚ ʧʨʦʮʝʩʩʝ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʜʝʣʷʝʪ ʥʝʢʦʪʦʨʦʝ ʪʝʧʣʦ [10]. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʣʘʩʪʠ ɻ ʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʚʳʧʣʘʪʘ ʣʴʛʦʪʥʳʭ ʢʨʝʜʠʪʦʚ ʥʘʩʝʣʝʥʠʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠ ʙʝʟʙʦʣʝʟʥʝʥʥʦʛʦ 

ʩʦʢʨʘʱʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʜʝʰʝʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ʉʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʪʨʦʛʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʚ ʟʜʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʪʨʝʙʫʝʤʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʳ. 

ʇʝʨʚʦʝ ʠ ʩʘʤʦʝ ʚʘʞʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ - ʵʢʦʥʦʤʠʯʥʦʩʪʴ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʜʦʤʘ. ɼʣʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʳ ʫʤʝʥʴʰʠʪʝ ʩʚʦʠ ʟʘʪʨʘʪʳ ʥʘ 60-70%. ʉ 

ʥʳʥʝʰʥʠʤʠ ʪʘʨʠʬʘʤʠ ʥʘ ʛʘʟ ʵʪʠ ʮʠʬʨʳ ʧʦʨʘʞʘʶʪ. ʂ ʪʦʤʫ ʞʝ ʚ 99,9% ʥʘ ʪʘʢʠʝ ʜʦʤʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʠ ʢʦʣʣʝʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʚ ʚʠʜʫ ʟʝʣʝʥʦʛʦ ʪʘʨʠʬʘ ʪʘʢʞʝ 

ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʪʝʚʳʤ ʵʣʝʢʪʨʦʦʙʝʩʧʝʯʝʥʠʝʤ. 
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ɺʪʦʨʦʝ ʠ ʥʝʤʘʣʦʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ - ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʘʧʣʝʥʠʝ ʦʙʳʯʥʳʤ 

ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʛʘʟʦʤ. ɺ ʩʫʪʢʠ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ 10 ʢʫʙʦʤʝʪʨʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ [6]. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʢʣʘʩʩʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ 

ʵʥʝʨʛʦʘʢʪʠʚʥʳʝ ʟʜʘʥʠʷ ʠ ʢʦʤʧʣʝʢʩʳ, ʧʨʠ ʵʪʦʤ ʦʙʲʝʢʪʠʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʣʥʦʤʫ ʟʘʤʝʱʝʥʠʶ ʚ 

ʵʥʝʨʛʦʙʘʣʘʥʩʝ ʟʜʘʥʠʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ɻ ʥʝʨʛʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʩ ʫʯʝʪʦʤ ʜʣʠʪʝʣʴʥʳʭ 

(ʜʦ 100 ʣʝʪ) ʩʨʦʢʦʚ ɻ ʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʢʘʧʠʪʘʣʴʥʳʭ ʟʜʘʥʠʡ ʪʨʝʙʫʝʪ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʦʘʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ, ʪ.ʝ. ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʵʪʘʧʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʘ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʵʥʝʨʛʦʵʢʦʥʦʤʠʯʥʦʩʪʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʥʝʨʛʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʘʩʩʠʚʥʳʤʠ, ʘ 

ʟʘʪʝʤ ʠ ʘʢʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʕʢʦʥʦʤʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ɻ ʬʬʝʢʪʠʚʥʳʤʠ, ʘ ʟʥʘʯʠʪ, ʧʨʠʛʦʜʥʳʤʠ ʢ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʤʘʩʩʦʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʷʚʣʷʶʪʩʷ ʩʝʛʦʜʥʷ ʧʘʩʩʠʚʥʳʝ 

ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ 

ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ (ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ) ʠ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜ (ʚʦʟʜʫʭʘ, ʛʨʫʥʪʘ, ʚʦʜʦʝʤʦʚ ʠ ʪ.ʧ.) 

ʚ ʮʝʣʷʭ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; ʧʨʠ ʵʪʦʤ ʥʘʠʣʫʯʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʘʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʩʠʚʥʳʭ ʠ ʘʢʪʠʚʥʳʭ ɻ ʥʝʨʛʦʩʠʩʪʝʤ. 

ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ʚ ʙʣʠʞʘʡʰʠʝ 50 ʣʝʪ ʚ ʫʩʣʦʚʠʷʭ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʩʨʝʜʥʶʶ 

ʵʥʝʨʛʦʘʢʪʠʚʥʦʩʪʴ ʥʦʚʳʭ ʟʜʘʥʠʡ ʠ ʠʭ ʚʩʝ ʝʱʝ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʦʩʪ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʦʪ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʛʨʘʮʠʝʡ ʚ ʝʜʠʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 
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ʂᴆʇ ʊɯʃɼɯ ʉᴆʁʃɽʋ ʉʀɻʅɸʃʓʅ ɸʅʓפʊɸʋ ɾʆʃɼɸʈʓ  

 

ɸ.ɸ. ʆʤʘʨ, 5ɺ011100 - ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ3 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ,  

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ɸ.ʊ. ʄʝʡʨʘʤ  

 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʘʜʘ ץʦʣʜʘʥrʩʪʘrס  ʢᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫʜ̔  ʪʘʥʫ ʞװʡʝʣʝʨ̔ʥ ʦשʪʘʡʣʘʥʜr ʨʫ 

ʘʜʘʤʥʳש  ʢʦʤʧʴʶʪʝʨʤʝʥ ᴇʟʘʨʘ ץʘʨʤr-ץʘʪʳʥʘʩr ʥʳש ʪʠ̔ʤʜ̔ʣ̔ʛ̔ʥ ʝʜᴅʫ̔ʨ ʞʝ̔שʣʜʝʪʫʛʝ ʞᴅʥʝ 

ʘʨʪʪrʨʫסʘ ʤװʤʢ̔ʥʜ̔ʢ ʙʝʨʜ̔. ʉʦʥʜʘʡ-ʘץ ʩᴇʡʣʝʫʜ̔ ʪʘʥʫ ʞװʡʝʣʝʨ̔ʥ ץʦʣʜʘʥʫʜʳש ʞʦʣʜʘʨʳ 

 .ʘʨʘʩʪʳʨʳʣʜʳץ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʪʠʤʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʤʥʦʛʦʷʟʳʯʥʦʡ ʨʝʯʠ ʧʦʟʚʦʣʠʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʊʘʢʞʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʫʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʩʠʛʥʘʣ, ʚʘʨʠʘʮʠʷ, ʬʦʥʝʤʘ, ʤʠʢʨʦʬʦʥ, ʘʢʫʩʪʠʢʘ. 

 

ʍʍɯ סʘʩʳʨʜʳש ʙʘʩʳ ʢᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʜʘʤʫʳ ʤʝʥ ᴇʥʜʽʨʽʩʢʝ ʝʥʛʽʟʽʣʫʽʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ. ʉᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʩʽ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. ɹײʣ ʢʝʟʝשʜʝ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ ᴇשʜʝʫ 

ʩʘʣʘʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʽʨʛʝʣʽ ʞᴅʥʝ ץʦʣʜʘʥʙʘʣʳ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʥסʘʥʜʳץʪʘʥ, ʈʝʩʝʡ, ɽʫʨʦʧʘ, 

ɸʤʝʨʠʢʘ סʘʣʳʤʜʘʨʳʥʳש ʝשʙʝʢʪʝʨʽʥʜʝ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʽʣʜʽ.  

ʉᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ ᴇשʜʝʫ ʩʘʣʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʢʝשʽʥʝʥ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ 

ʞװʨʛʽʟʽʣʫʜʝ. ɸʜʘʤ ץʳʟʤʝʪʽʥʽש ʙʘʩʳʥʘʥ ʙʘʩʪʘʧ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʬʫʥʢʮʠʷʣʘʨʳʥ ʦʨʳʥʜʘʡʜʳ. ʆʩʳ 

ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ ʩᴇʡʣʝʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʘʩץʘʰʘ ʩʠʧʘʪʪʘʫסʘ ʙʦʣʘʜʳ. ʆʣʘʨʜʳש ʩʘʥʳ ʙʦʡʳʥʰʘ 

ʩʠʧʘʪʪʘʤʘ ʂ. ʐʝʥʥʦʥ ʞʘʩʘסʘʥ ʘץʧʘʨʘʪʪʳץ ʪʝʦʨʠʷסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʆʩʳ ʪʝʦʨʠʷסʘ ʩᴅʡʢʝʩ ʩᴇʡʣʝʫʜʽ 

ʦʥʳש ʘץʧʘʨʘʪʪʳײץ ץʥʜʳʣʳסʳʤʝʥ ʩʠʧʘʪʪʘʫסʘ ʙʦʣʘʜʳ. ʂᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫʜʽ ʩʠʧʘʪʪʘʫʜʳש ʝʢʽʥʰʽ 

ᴅʜʽʩʽ ʦʥʳ ʩʠʛʥʘʣ ʪװʨʽʥʜʝ, ʷסʥʠ ʘʢʫʩʪʠʢʘʣʳץ ʪʝʨʙʝʣʽʩʪʝʨ ʪװʨʽʥʜʝ ײʩʳʥʫ ʪװʨʽʥʜʝ ʪʘʥʳʣʘʜʳ. 

ɸʫʳʟʰʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ʙʘʩʳʥʜʘ ʜʠʢʪʦʨʜʳש ʤʠʳʥʜʘ ʘʙʩʪʨʘʢʪʽʣʽ ʧʦʟʠʮʠʷʜʘ ʙʝʣʛʽʣʽ ʙʽʨ 

ʭʘʙʘʨʣʘʤʘ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʉᴇʡʣʝʫʜʽש ʧʘʡʜʘ ʙʦʣʫ ʧʨʦʮʝʩʽʥʜʝ ɹײʣ ʭʘʙʘʨʣʘʤʘ ʘʢʫʩʪʠʢʘʣʳץ ʩᴇʡʣʝʫ 

ʪʝʨʙʝʣʽʩʽʥʝ ʘʡʥʘʣʜʳ. ʉᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʭʘʙʘʨʣʘʤʘ ʜʠʩʢʨʝʪʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ʷסʥʠ ʪʘשʙʘʣʘʨ ʪʽʟʙʝʛʽ ʪװʨʽʥʜʝ ײʩʳʥʳʣʫʳ ʤװʤʢʽʥ. ʉᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳ ײץʨʳʣʳʤʜʘʣסʘʥ 

ʜʳʙʳʩʪʳץ ʙʝʣʛʽʣʝʨ-ʬʦʥʝʤʘʣʘʨ [1]. 

ʂᴇʧ ʪʽʣʜʽ cᴇʡʣʝʫ ʢʦʨʧʫʩʪʘʨʳ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʜʘʤʳʪʫ װʰʽʥ סʘʥʘ ץʳʟʳץʪʳ 

ʙʦʣʘʨ ʝʜʽ ʜʝʧ ʘʡʪʫ ʜײʨʳʩ ʙʦʣʤʘʩ ʝʜʽ. ʂᴇʨʥʝʢʽ ʩᴇʡʣʝʫ ʢʦʨʧʫʩʪʘʨʳʥ ץʦʣʜʘʥʫ, ʟʘʤʘʥʘʫʠ ʩᴇʡʣʝʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʜʘʤʫ ʜʝשʛʝʡʽ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʫʘʪʳʥʳש ʪײʨʘץʪʳ 

ʧʨʦʛʨʝʩʩʠʚʪʽ ᴇʩʫʽ סʘʣʳʤʜʘʨסʘ ᴅʨʪװʨʣʽ ʪʽʣʜʽʢ ʤʘʪʝʨʠʘʣʜʘʨ ʙʦʡʳʥʰʘ ʢʝש ʘʫץʳʤʜʳ ʞᴅʥʝ 

ʩʪʘʪʠʢʘʣʳץ ʩʝʥʽʤʜʽ ʬʦʥʝʪʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫʜʽ 

ʘʚʪʦʤʘʪʪʳ ʪʘʥʫ ʩʘʣʘʩʳʥʜʘסʳ ʞʝʪʽʩʪʽʢʪʝʨ ʩᴇʡʣʝʫ ʢʦʨʧʫʩʪʘʨʳʥʘ ץʳʟʳסʫʰʳʣʳץʪʳ ʘʨʪʪʳʨʜʳ. 

ʄײʥʜʘ ʟʝʨʪʪʝʫʰʽʣʝʨ ʪʽʣʜʽש ʜʳʙʳʩʪʳץ ʙʽʨʣʽʢʪʝʨʽʥʽװ שʣʢʝʥ ʘʢʫʩʪʠʢʘʣʳץ ʥײʩץʘʣʘʨʳʥʘ ʪʘʧ 

ʙʦʣʘʜʳ. ʆʥʜʘ ʩᴇʡʣʝʫ ʤʘʪʝʨʠʘʣʳʥ ʞʘʟʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʤʠʢʨʦʬʦʥʥʳש ʪʝʭʥʠʢʘʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʞᴅʥʝ ʢʦʥʪʝʢʩʪʽʢ ʚʘʨʠʘʮʠʷ ʞװʡʝʩʽʥʝʥ ʩʧʠʢʝʨʜʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ ï 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥʘ ʜʝʡʽʥ ʢᴇʟʜʝʨ ʙʘʨ. 

 ʣʢʝʥװ ʘʥסʡʝʣʝʨʽ ʢᴇʧʪʝʛʝʥ ʜʠʢʪʦʨʣʘʨʜʘʥ (ʢʝʤ ʜʝʛʝʥʜʝ 100 ʘʜʘʤ) ʞʘʟʳʣװʘʟʽʨʛʽ ʙʽʣʽʤ ʞפ 

ʘʡʪʳʣʳʤʜʘ ʦץʳʣʘʜʳ. ʉʦסשʳ ʦʥ ʞʳʣ ʽʰʽʥʜʝ çץʦʣʤʝʥè ʝʨʝʞʝʣʝʨ ʤʝʥ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ʢʦʨʧʫʩʪʳץ 

ʤʦʜʝʣʴʜʝʫʛʝ ʢᴇʰʫ ʙʘʡץʘʣʜʳ, ʙײʣ ʩᴇʡʣʝʫʜʽש ɸʚʪʦʤʘʪʪʳ ʩʠʥʪʝʟʽʥʜʝ ʢᴇʨʽʥʝʜʽ. פʘʙʳʣʜʘʫʜʳש 

ʧʨʦʩʦʜʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ, ʦʥʳש ʤʘʟʤײʥʳ ʤʝʥ ʢᴇשʽʣ-ʢװʡʽʥʽש ʨʝשʢʪʝʨʽʥ ʤʦʜʝʣʴʜʝʫʜʝ, 

ʩʦʥʜʘʡ-ʘץ ʩᴇʡʣʝʫʰʽʥʽש ʜʘʫʳʩʳʥʳש ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʧʨʦʬʠʣʴʜʝʫʜʝ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. 

ʉᴇʡʣʝʫ ʢʦʨʧʫʩʪʘʨʳ סʳʣʳʤʠ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʢʝ ʠʝ, ʩײʨʘʥʳʩץʘ ʠʝ ʩײʨʘʥʳʩ ᴅʨʪװʨʣʽ 

ʪʽʣʜʝʨʜʝ ʝʩʪʽʣʝʪʽʥ ʩᴇʡʣʝʫʜʽ ʪʘʣʜʘʫ ʤʝʥ ʩʠʧʘʪʪʘʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʧʪʝʛʝʥ סʳʣʳʤʠ ʤᴅʩʝʣʝʣʝʨʜʝ 

ʢᴇʨʽʥʝʜʽ. ʌʠʟʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʩᴇʡʣʝʫ ʜʳʙʳʩʪʘʨʳʥʳש ʪʽʟʙʝʛʽʥʝʥ ʪײʨʘʜʳ, ʦʣʘʨʜʳש ʪʦʧʪʘʨʳ 

ʘʨʘʩʳʥʜʘסʳ װʟʽʣʽʩʪʝʨ. 1-ʩʫʨʝʪʪʝ ʘʜʘʤ ʩᴇʡʣʝʫʽʥʽץ שʘʪʳʩʫ ʩʭʝʤʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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ʉʫʨʝʪ ï 1.  ɸʜʘʤ ʩᴇʡʣʝʫ̔ʥ̔ש ʧʘʡʜʘ ʙʦʣʫ ʩr ʟʙʘʩr 

 

ʂᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ ᴇשʜʝʫ ʜʝʛʝʥʽʤʽʟ-ʩװʟʫ ʞᴅʥʝ ʰʫʜʳ ʙᴅʩʝשʜʝʪʫ, ʘץʧʘʨʘʪʪʳץ 

ʘסʳʥʜʘʨʜʳ ʢװʰʝʡʪʫ, ʙᴇʣʰʝʢʪʝʫ, ʘץʧʘʨʘʪ ʘʣʫ, ʢʦʜʪʘʫ, ʩʳסʳʤʜʘʫ ʞᴅʥʝ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ 

 ʘʥסʪʘʨʘʣ שʳʪʪʘ ʢʝסʙʘ ץʳʣʳʤ ʩʘʣʘʩʳ. ʆʣ ʙʘʨʣʳס ʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥװʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ᴅʨʝʢʝʪʪʝʨʽ ʞץ

(ʩʫʨʝʪ-2). ɼʘʫʳʩʪʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʜʝ ʩᴇʡʣʝʫ ʙײʡʨʳץʪʘʨʳʥ ᴅʟʽʨʣʝʫ ʙʘסʳʪʳ ʢʝʣʝʩʽ 

ʤʽʥʜʝʪʪʝʨʜʽ ץʘʤʪʠʜʳ: 

- ʪʽʨʢʝʫ; 

- ʘʣʜʳʥ ʘʣʘ ʪװʟʝʪʫʣʝʨ ʞʘʩʘʫ;  

- ʰʫʜʳ ʩװʟʫ ʞᴅʥʝ ʙᴅʩʝשʜʝʪʫ; 

- ʬʨʝʡʤʜʝʨʛʝ ʙᴇʣʰʝʢʪʝʨʽʥ ʙʝʡʥʝʣʝʫ; 

- ʩʠʛʥʘʣ/װʟʽʣʽʩ ʙᴇʣʰʝʢʪʝʨʽʥ ʙʝʡʥʝʣʝʫʽ;  

- ʪʦʥ/ʪʦʥ ʝʤʝʩ ʙᴇʣʰʝʢʪʝʨʽʥ ʙʝʡʥʝʣʝʫʽ; 

- ʘץʧʘʨʘʪʪʳץ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʘʥʳץʪʘʫ. 

 
ʉʫʨʝʪ - 2. ʉᴇʡʣʝʫ ʪʝʭʥʦʣʦʛʠ̫ʩʳʥ ᴅʨʪװʨʣ̔ ʙʘסʳʪʪʘ ץʦʣʜʘʥʫ 

  

ʊʽʨʢʝʫ. ʊʽʨʢʝʫ-ʙײʣ ʜʳʙʳʩʪʳץ ʪײʨסʳʜʘʥ ʩʪʘʥʜʘʨʪʪʳ ײץʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʥʘץʪʳ 

ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʩᴇʡʣʝʫ ʢʦʤʘʥʜʘʩʳʥʳש ʩʘʥʜʳץ ʙʝʣʛʽʩʽ. ʉʪʘʥʜʘʨʪʪʳ ײץʨʘʣʜʘʨ: ʤʠʢʨʦʬʦʥ, 

ʘʣʜʳʥ-ʘʣʘ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʢװʰʝʡʪʢʽʰ, ʘʥʘʣʦʛʪʳץ-ʩʘʥʜʳץ ʪװʨʣʝʥʜʽʨʛʽʰ (ɸʉʊ) ʞᴅʥʝ ʪ. ʙ. 

ɼʳʙʳʩʪʳץ ʪʦʣץʳʥʥʳץ שʳʩʳʤʳ ʤʠʢʨʦʬʦʥʤʝʥ ץʘʙʳʣʜʘʥʘʜʳ ʞᴅʥʝ ʵʣʝʢʪʨʣʽʢ ʘʥʘʣʦʛʪʳץ 

ʩʠʛʥʘʣסʘ ʘʡʥʘʣʘʜʳ. ʆʜʘʥ ᴅʨʽ ʩᴇʡʣʝʫ ʢʦʤʘʥʜʘʩʳʥʳש ʘץʧʘʨʘʪʪʳץ ʙʝʡʥʝʩʽ ʘʥʘʣʦʛʪʳץ ʩʠʛʥʘʣʜʘʥ, 

ʩʘʥʜʳץ ʩʠʛʥʘʣʜʘʥ ɸʉʊ ʢᴇʤʝʛʽʤʝʥ ʪװʨʣʝʥʝʜʽ, ʦʣ ʜʠʩʢʨʝʪʪʝʫ ʘʨץʳʣʳ ʢʚʘʥʪʪʘʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ 

[2]. 

ʉᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ ʪʽʨʢʝʫ ץʦʩʳʤʰʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʝʜʽ: 

- ᴅʣʩʽʟ, ʢװʰʪʽ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ ʩʘʧʘʣʳ ʞʘʟʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʘץʳʥ ʞᴅʥʝ ʘʣʳʩ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʜʝשʛʝʡʽʥ ʢװʰʝʡʪʫʜʽ ʞᴅʥʝ ʪʝשʝʩʪʽʨʫʜʽ ʘʚʪʦʤʘʪʪʳ ʨʝʪʪʝʫ; 

- ʞײʤʳʩ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʞʝʢʝ ʞᴅʥʝ ʪʦʧʪʳץ ʨʝʪʪʝʫ ʞᴅʥʝ ʞʘʟʫ ʧʨʦʮʝʩʽʥ ʪʦץʪʘʪʧʘʡ ᴇʟʛʝʨʪʫ; - 

ʞʘʟʫ ʘʨʥʘʣʘʨʳʥʳש ʩʘʥʳʥ ʥʝʤʝʩʝ ʪʽʨʢʝʣʝʪʽʥ ʘץʧʘʨʘʪ ʪװʨʣʝʨʽʥ ʢᴇʙʝʡʪʫ. 
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ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʝʩʝʧʪʝʨʜʽ ʰʝʰʝʪʽʥ ʩᴇʡʣʝʫ ʢʦʤʘʥʜʘʣʘʨʳʥ ᴇשʜʝʫ ʩʭʝʤʘʩʳ 3- ʩʫʨʝʪʪʝ 

ʢʝʣʪʽʨʽʣʛʝʥ. 

 
ʉʫʨʝʪ ï 3. ʂᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫ ʢʦʤʘʥʜʘʣʘʨʳʥ ᴇשʜʝʫ ʘʣʛʦʨʠʪʤʽ 

 

ɸʣʜʳʥ ʘʣʘ ʪװʟʝʪʫ. ɸʣʜʳʥ ʘʣʘ ʪװʟʝʪʫ ʘʜʘʤʥʳש ʩᴇʡʣʝʫ ʘʧʧʘʨʘʪʪʘʨʳʥʜʘ ʩᴇʡʣʝʫ 

ʜʳʙʳʩʪʘʨʳʥʳש ʘʡʪʳʣʫʳ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʪʳʥ ʪʘʙʠסʠ ʙײʨʤʘʣʘʥʫʜʳ (ᴅʨʙʽʨ ʜʳʙʳʩ 6 ʜʙ 

ʙʦʡʳʥʰʘ) ʞʦʶסʘ ʘʨʥʘʣסʘʥ. 

ʉᴇʡʣʝʫ ʩʠʛʥʘʣʳʥ ʙʝʨʫ ʬʫʥʢʮʠʷʩʳ ʙʘʨ ʪװʟʝʪʫ ʩװʟʛʽʩʽ ʘʨץʳʣʳ ᴇʪʝʜʽ: 

  ὡ(ᾀ) = ×Ὧ=0ʩὯᾀ
īὯ                            (1) 

ʄײʥʜʘrס ὧὯ ï ʪײʨʘץʪr ʢʦɻ ʬʬʠʮʠʝʥʪ̔, ʪ ï ʙװʪ̔ʥ ʩʘʥ (ʪ>0). ʂᴇʙ̔ʥʝʩʝ ʪ=1, ʘʣ 

ʪʘʩrʤʘʣʜʘʫ ʬʫʥʢʮʠ̫ ʩr ʤr ʥʘ ʪװʨʜʝ ʙʦʣʘʜ :r 

 

                      ὡ(ᾀ) = 1īὧ1ᾀ
ī1    (2) 

 

ὧ1 ï ʢʦɻ ʬɻʠʮʠʝʥʪ̔ ï 0,4 ʪʝʥ -1,0 ʜʝʡ̔ʥʛ̔ ʘʨʘʣr  ʢʪʝʩ̔װʪʘ ʘʣrʥʘʜʳ, Ὧ-1 ʕɽʄ-ʜʝ ʪ̔ʨʢʝʣʛʝʥ ʥץ

ʙʘʨ ʩװʟʛ̔ ʦשʘʡ ʞʘʩʘʣסʘʥʜr ʪʘʥ Ὧ-1 ʤᴅʥ̔ʥʝ ᴇʪʝ ʞʫrץ ʂᴇʙ̔ʥʝʩʝ ὧ= ī(1ī1ù16) .ץ åī0.95ᾀī1 

[3]. 

ɸʣʜrʥ ʘʣʘ ʪװʟʝʪʫʩʧʝʢʪʨʣ̔ʢ ʪʘʣʜʘʫ ʘʣʜrʥʜʘ ʩʠʛʥʘʣ ʩʧʝʢʪʨ̔ʥ ʪʝשʝʩʪ̔ʨʝʜ̔ (4 ʩʫʨʝʪ). 

 

 
ʉʫʨʝʪ ï 4. ʉᴇʡʣʝʫ ʩʠʛʥʘʣʳʥʳש ʩʧʝʢʪʨʽʥ ʪʝשʝʩʪʽʨʫ 

 

ɸʣʜʳʥ ʘʣʘ ʪװʟʝʪʫ ʤʽʥʜʝʪʪʽ ʝʤʝʩ, ʩʦʥʜʳץʪʘʥ ʢᴇʧʪʝʛʝʥ ʜʘʫʳʩʪʳ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʜʝ ʪװʟʝʪʫ 

 שʩᴇʡʣʝʫ ʘʧʧʘʨʘʪʳʥʘ ʪᴅʥ ʜʳʙʳʩ ʩʧʝʢʪʨʽʥʽ שʘʥ, ʘʣ ʪʘʣʜʘʫ ʩʘʪʳʩʳʥʜʘ ʘʜʘʤʥʳסʘʨʘʩʪʳʨʳʣʤʘץ

ʙײʨʤʘʣʘʥʫʳ ʝʩʢʝʨʽʣʝʜʽ. 

ʉװʟʛʽʜʝʥ ᴇʪʢʽʟʫ. ʐʫʜʳ ʩװʟʛʽʜʝʥ ʞᴅʥʝ ʙᴅʩʝשʜʝʪʫ-ʙײʣ ʘʢʫʩʪʠʢʘʣʳץ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʩʝʙʝʧʪʝʨʜʝʥ ʪʫʳʥʜʘסʘʥ ʰʫʜʳש ʪװʩʽʥʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʤᴇʣʰʝʨʽʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʩᴇʡʣʝʫ ʢʦʤʘʥʜʘʣʘʨʳʥ ᴇשʜʝʫ ʢʝʟʝשʽ. ʐʫ-ᴅʨʪװʨʣʽ ʬʠʟʠʢʘʣʳץ ʩʠʧʘʪʪʘסʳ ʢʝʟʜʝʡʩʦץ ʪʝʨʙʝʣʽʩʪʝʨ, 

ʦʣʘʨʜʳש ʫʘץʳʪʰʘ ʞᴅʥʝ ʩʧʝʢʪʨʣʽʢ ײץʨʳʣʳʤʜʘʨʳʥʳש ʢװʨʜʝʣʽʣʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ [4].  

ʂᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫ ʢʦʤʘʥʜʘʣʘʨʳʥʜʘ ʰʫʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ 

ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʜʝʧ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ. ʐʫʳʣʜʳש ʙʽʨʽʥʰʽ ʪװʨʽ, ʩᴇʡʣʝʫ ʜʳʙʳʩʪʘʨʳʥʳש ʞʠʽʣʽʛʽ ʤʝʥ 

 .ʘʤʪʠʜʳץ ʡʝʩʽʟ ʢᴇʣʝʤʜʽװʨʣʽ ʧʘʡʜʘʣʳ ʞװʩʠʛʥʘʣʜʘʨʳʤʝʥ ʙʽʨʛʝ ᴅʨ ʪ שʳ ʦʣʘʨʜʳסʳʥʜʳʣʳץʘʨץ

ʐʫʜʳש ʙײʣ ʪװʨʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳ ʩᴇʡʣʝʫ ʢʝʟʽʥʜʝʛʽ ʘʫʳʪץʫʣʘʨʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ 

(ʩᴇʡʣʝʫ ʘʧʧʘʨʘʪʳʥʳש ʘʨʪʠʢʫʣʷʮʠʷʣʳץ ʙᴇʣʽʤʽʥʜʝʛʽ ʥʝʤʝʩʝ ʦʨʛʘʥʜʘʨ ʢʝʰʝʥʽʥʜʝʛʽ ʞʘʣסʳʟ 

ʘʫʳʪץʫʣʘʨ). ʉᴇʡʣʝʫʜʝʛʽ ʘʫʳʪץʫʣʘʨʜʳ ʟʝʨʪʪʝʡʪʽʥ סʳʣʳʤ çʣʦʛʦʧʝʜʠʷè ʜʝʧ ʘʪʘʣʘʜʳ, ʦʣ ʪװʟʝʪʫ 

ʦץʳʪʫ ײץʨʘʣʜʘʨʳ ʘʨץʳʣʳ ʩᴇʡʣʝʫʜʝʛʽ ʘʫʳʪץʫʣʘʨʜʳ ʠʛʝʨʫʜʽ ʞᴅʥʝ ʘʣʜʳʥ-ʘʣʫʜʳ ץʘʤʪʠʜʳ. 
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ʉᴇʡʣʝʫʜʝʛʽ ʘʫʳʪץʫʣʘʨʜʘʥ ʰʫʳʣסʘ ʬʦʨʤʘʩʳ ʤʝʥ ײץʨʳʣʳʤʳ ʘʡʪʳʣʳʤʜʘסʳ ʘʫʳʪץʫʣʘʨʤʝʥ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ ʢᴇʧʪʝʛʝʥ ʜʳʙʳʩʪʘʨ ʢʽʨʝʜʽ: 

- ʢᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥʳש ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʳʨסʘסʳʥʳש ʙײʟʳʣʫʳʤʝʥ (ʙʨʘʜʠʣʘʣʠʷ, 

ʪʘʭʠʣʘʣʠʷ, ʪʝʞʝʣʫ, ʪײʪʳסʫ); 

- ʜʘʫʳʩʪʳש ʙײʟʳʣʫʳ (ʘʬʦʥʠʷ, ʜʠʩʬʦʥʠʷ, ʨʠʥʦʬʝʥʠʷ);  

- ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥʳש ʰʘʰʳʨʘʫʳ (ʘʬʘʟʠʷ). 

ʉʦסשʳ ʫʘץʳʪʪʘ ʪʘʥʫʜʳש ʢʝʡʙʽʨ ʢʝʟʝשʜʝʨʽ װʰʽʥ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ᴅʜʽʩʪʝʨ 

ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʩʳʥʫʜʳש ʩʝʙʝʙʽ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ץʦʣʜʘʥʫʜʳש 

 .ʩʽʥʜʽʨʽʣʝʜʽװʳʤʝʥ ʪסʘʨʳ ʞʳʣʜʘʤʜʳסᴇʪʝ ʞʦ ץʳʤʝʥ, ʩʦʥʜʘʡ-ʘסʘʨʘʧʘʡʳʤʜʳʣʳץ

ʂᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥ ʘʢʫʩʪʠʢʘʣʳץ-ʬʦʥʝʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʤʦʜʝʣʴʜʝʨʜʽש ʙʘʩץʘ ʢʣʘʩʪʘʨʳ ʞʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽש ʤʦʜʝʣʴʜʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʥʳײץ שʨʳʣʳʤʳ ʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽ ʞװʡʢʝ ʞװʡʝʩʽʥʽש ʛʝʥʝʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʽʥʝ, 

ᴅʩʽʨʝʩʝ ʤʠ ʤʦʜʝʣʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ʅʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʜʝʨʙʝʩ ײʡʳʤʜʘʩʪʳʨʳʣʘʜʳ ʞᴅʥʝ 

ʙʽʨʽʟʜʽʣʽʢʢʝ ʙʘʡʣʘʥʳʩʪʳ ʘʣʛʦʨʠʪʤʜʝʨʜʽש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ, ʢᴇʧʪʝʛʝʥ ץײʩʘʩ 

ʞᴅʥʝ ʙʽʨ ʪʠʧʪʽ ʵʣʝʤʝʥʪʪʝʨʜʽש ʥʝʤʝʩʝ ʥʝʡʨʦʥʜʳץ ʞᴅʥʝ ʘʨʥʘʡʳ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ çʩʳʨʪץʳ ᴅʣʝʤʤʝʥè ʙʘʡʣʘʥʳʩʪʳ ײץʙʳʣʳʩ ʨʝʪʽʥʜʝ ʪʘʥʳʣʘʜʳ. 

ʂᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫ ʤʝʥ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʪʽ ʰʫʜʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʧʘʡʜʘʣʳ ʩʠʛʥʘʣסʘ ʩᴅʡʢʝʩ 

ʘʜʜʠʪʠʚʪʽʣʽʢʢʝ ʙᴇʣʽʥʝʜʽ. ɸʜʜʠʪʠʚʪʽ ʰʫ ʧʘʡʜʘʣʳ ʩʠʛʥʘʣʤʝʥ ʘʨʘʣʘʩʘʜʳ, ʙײʣ ᴇʪʝ ʤʘשʳʟʜʳ 

ʙʦʣʤʘʩʘ ʜʘ, ʘʫʳʪץʫʜʳ ʪʫʜʳʨʘʜʳ. ʄʫʣʴʪʠʧʣʠʢʘʪʠʚʪʽ ʰʫ ʧʘʡʜʘʣʳ ʩʠʛʥʘʣʤʝʥ ʙʽʨʛʝ ץʘʡʪʘʜʘʥ 

ʘʨʪʘʜʳ. ʆʩʳʣʘʡʰʘ, ʩᴇʡʣʝʫ ʢʦʤʘʥʜʘʩʳʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ᴇʟʛʝʨʪʝ ʘʣʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʘʫʳʪץʫʣʘʨʜʳ 

ʪʫʜʳʨʘʜʳ. ʂᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ ʩװʟʛʽʣʝʫ ʞᴅʥʝ ʙᴅʩʝשʜʝʪʫ ʢʝʟʽʥʜʝʛʽ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʪʘʣʜʘʫ 

ʥʝʛʽʟʽʥʜʝ ʞᴅʥʝ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥʳש ʩʝʥʽʤʜʽʣʽʛʽʥʝ, 

ʪװʩʽʥʽʢʪʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʰʫʜʳ ʙʳʣʘʡʰʘ ʞʽʢʪʝʫ ײʩʳʥʳʣʘʜʳ (ʩʫʨʝʪ. 5): 

 

 

 

 

 

 

 

 

 

 

ʉʫʨʝʪ ï 5. ʉᴇʡʣʝʫ ʩʠʛʥʘʣrʥʜʘס rʰʫʜʳש ʞʠ̔ʣ̔ʛ̔ 

 

ɸʢʫʩʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳ ʘʫʘʜʘ ʪʘʨʘʪʳʣʘʪʳʥ ʜʳʙʳʩʪʳץ 

ʪʝʨʙʝʣʽʩʪʝʨʜʽײץ שʨʳʣʳʤʳʥʜʘ ʢװʨʜʝʣʽ. ʆʣʘʨ çʩʝʢʫʥʜʳʥʘ ʪʝʨʙʝʣʽʩè ʞʠʽʣʽʛʽʤʝʥ, 

 .ʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳסʪʳץʟʘײ ʞᴅʥʝ (ʘʤʧʣʠʪʫʜʘʩʳ שʪʝʨʙʝʣʽʩʪʝʨʜʽ) ʳʤʝʥסʳʥʜʳʣʳץʘʨץ

ɸʤʧʣʠʪʫʜʘʣʳץ ʞʠʽʣʽʢ ʩʠʛʥʘʣʜʘʨʳ ʘʜʘʤ װʰʽʥ ʤʠʥʠʤʫʤʜʳ ץʘʙʳʣʜʘʫ ʢʝʟʽʥʜʝ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳ 

ʙʦʡʳʥʰʘ ץʘʞʝʪʪʽ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ ʘץʧʘʨʘʪʪʳ ʪʘʩʳʤʘʣʜʘʡʜʳ. ʂᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ 

ᴇשʜʝʫʜʽ ʞʘʣʧʳʣʘʥסʘʥ ʪײʞʳʨʳʤʜʘʫ ʢʝʟʽʥʜʝ-ʘץʧʘʨʘʪʪʳץ ʤʘʟʤײʥʜʳ ʞʘʟʳʧ, ץʦʣʜʘʥʘ ʘʣʫ װʰʽʥ 

 .ʘ ʘʡʥʘʣʜʳʨʘʪʳʥ ʩʠʛʥʘʣʜʘʨʜʳ ʩʠʧʘʪʪʘʣʘʜʳסʘʞʝʪʪʽ ʬʦʨʤʘץ
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ʂ. ᴆʥʝʨʭʘʥ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʪʝʭ.Ϥ.ʢ., ʧʨʦʬʝʩʩʦʨ ɻ.ʀ. ʉʘʣϤʘʨʘʝʚʘ 

 

ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʤʦʙʠʣʴʜʽ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʩʘʣʘʩʳ ʢװʥʥʝʥ-ʢװʥʛʝ 

ʞʦסʘʨʳ ʩײʨʘʥʳʩץʘ ʠʝ ʙʦʣʳʧ ʦʪʳʨ.Android ᴅʟʽʨʣʝʫʰʽʣʝʨʽ App Inventor ʧʨʦʛʨʘʤʤʘʩʳʥ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ʪʽʧʪʽ ʢʝʟ ʢʝʣʛʝʥ ʘʜʘʤ ᴇʟʽʥʽץ שʦʩʳʤʰʘʩʳʥ ʤʠʥʠʤʘʣʜʳ ʧʨʦʛʨʘʤʤʘʣʘʫ ʜʘסʜʳʣʘʨʳʥʩʳʟ 

ʞʘʩʘʡ ʘʣʘʜʳ ʜʝʧ ʩʝʥʜʽʨʝʜʽ. ɸʣʘʡʜʘ, App Inventor ʧʨʦʛʨʘʤʤʘʩʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʩʽʟ Java ʪʽʣʽʥ 

ʜʝ, ʙʘʩץʘ ʜʘʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ʙʽʣʤʝʡ-ʘץ ץʦʩʳʤʰʘʣʘʨ ʞʘʩʘʡ ʘʣʘʩʳʟ. App Inventor-ʜʘסʳ 

 ʤʢʽʥװʘʪʝʣʽʢ ʞʘʩʘʫ ʤץ ʦʩʳʤʰʘʣʘʨ ʢʦʥʩʪʨʫʢʪʦʨ ʧʨʠʥʮʠʧʽ ʙʦʡʳʥʰʘ ʞʘʩʘʣʘʜʳ. ɯʩ-ᴅʨʝʢʝʪʪʝʨʜʝץ

ʝʤʝʩ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʧʘʟʣ ץʘסʠʜʘʪʳ ʙʦʡʳʥʰʘ ʞʠʥʘʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ʄʦʙʠʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʦʪʚʝʯʘʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ.ʈʘʟʨʘʙʦʪʯʠʢʠ Android ʫʚʝʨʷʶʪ, ʯʪʦ ʜʘʞʝ ʩ ʧʦʤʦʱʴʶ App 

Inventor ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʩʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʝʟ ʤʠʥʠʤʘʣʴʥʳʭ ʥʘʚʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʫʷ App Inventor, ʚʳ ʤʦʞʝʪʝ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʥʝ ʟʥʘʷ 

ʥʠ ʷʟʳʢʘ Java, ʥʠ ʜʨʫʛʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠʣʦʞʝʥʠʷ ʚ App Inventor ʩʦʟʜʘʶʪʩʷ ʧʦ 

ʧʨʠʥʮʠʧʫ ʢʦʥʩʪʨʫʢʪʦʨʘ. ʆʰʠʙʠʪʴʩʷ ʚ ʜʝʡʩʪʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʙʠʨʘʶʪʩʷ ʧʦ 

ʧʨʠʥʮʠʧʫ ʧʘʟʣʘ.  

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: Android, ᴅʟʽʨʣʝʫʰʽʣʝʨ, ץʦʩʳʤʰʘ, ʢʦʥʩʪʨʫʢʪʦʨ, ʧʘʟʣ ץʘסʠʜʘʪʳ 

 

App Inventor  ïʙײʣ ʧʨʦʛʨʘʤʤʘʣʘʫ ʜʘסʜʳʣʘʨʳʥ ץʘʞʝʪ ʝʪʧʝʡʪʽʥ Android ץʦʩʳʤʰʘʣʘʨʳʥ 

ʚʠʟʫʘʣʜʳ ʜʘʤʳʪʫ ʦʨʪʘʩʳ.App Inventor-ʜʘ ץʦʩʳʤʰʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ Scratch ʪʽʣʽʥʝ ץײʩʘʩ ʚʠʟʫʘʣʜʳ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʪʽʣʽ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ 

ʆʣʘʡ ʙʦʣʩʘ,App Inventor ץʦʩʳʤʰʘʩʳʥʜʘ ʙʽʨʛʝ ʦʡʳʥ ײץʨʘʩʪʳʨʳʧ װʡʨʝʥʝʡʽʢ.ʆʣ װʰʽʥ 

ʘʣʜʳʤʝʥ, ץʦʩʳʤʰʘʥʳש ʥʝʛʽʟʛʽ ʩʘʡʪʳʥʘ www.appinventor.mit.eduʢʽʨʽʧ ʞʝʢʝ ʧʦʯʪʘשʳʟ ʘʨץʳʣʳ 

ʘʢʢʘʫʥʪʳשʳʟʜʳ ʘʰʘʩʳʟ. 

 

 
 

Start new project ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʘʤʳʟ ʪᴇʤʝʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʘʪ ʝʥʛʽʟʝʤʽʟʜʝ ʆʂ 

ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʘʤʳʟ. 

 

 
 

ʉʦʩʳʥ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʞײʤʳʩ ʦʨʪʘʩʳ ʘʰʳʣʘʜʳ. 

 

 
 

http://www.appinventor.mit.edu/
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ɽʥʜʽʛʽ ʢʝʟʝʢʪʝ Screen1 ʘʡʤʘסʳʥʘ  User interface ʤᴅʟʽʨʽʥʝʥ ʢʝʨʝʢʪʽ ʢʦʤʘʥʜʘʣʘʨʳʤʳʟʜʳ 

ʦʨʥʘʪʫ ʘʨץʳʣʳ ʞײʤʳʩ ʞʘʩʘʡʤʳʟ.Textbox ʙʘʪʳʨʤʘʩʳʥ ʦʨʥʘʪʳʧ text ʜʝʛʝʥ ʘʡʤʘץץʘ ʪʘץʳʨʳʙʳʥ 

 ʳʟʰʘ ʘʫʳʩʪʳʨʳʧשʘʣʘʫʳץ ʳʥסʩʽʥ ʞᴅʥʝ ʦʨʥʘʣʘʩʫ ʘʡʤʘװʰʨʠʬʪʽʥ ʞᴅʥʝ ʢᴇʣʝʤʽʥ,ʪ שʦʷʤʳʟ.ʊʝʢʩʪʪʽץ

ʘʣʫסʘ ʙʦʣʘʜʳ. 

 

 
 

ɽʥʜʽʛʽ ʢʝʟʝʢʪʝ Layout ʤᴅʟʽʨʣʝʨ ʙᴇʣʽʤʽʥʝʥ TableArrangement ʢʦʤʧʦʥʝʥʪʽʥ 

ʦʨʥʘʣʘʩʪʳʨʘʤʳʟ.Properties ʙᴇʣʽʛʽʥʜʝʛʽ  column ʞᴅʥʝ rows 2 ʜʝʧ ʞʘʟʘʤʳʟ.ʉʦʩʳʥ width ʞᴅʥʝ 

height-ʜʽ fill parent ʜʝʧ ᴇʟʛʝʨʪʝʤʽʟ.  

 

 
 

ɸʨʳ ץʘʨʘʡ User interface ʤᴅʟʽʨʽʥʝʥ 4 button ץʦʡʳʧ ʘʣʘʤʳʟ.ʉʦʩʳʥ ʦʣʘʨʜʳש ʘʪʳʥ,ʢᴇʣʝʤʽʥ 

ᴇʟʛʝʨʪʝʤʽʟ. 

 

 
 

ɽʥʜʽʛʽ ʢʝʟʝʢʪʝ ʩʫʨʝʪ ץʦʡʳʧ ʰʳסʘʤʳʟ.ɸʣʜʳʥ ʘʣʘ ʩʘץʪʘʧ ʘʣסʘʥ ʩʫʨʝʪʪʝʨ ʤʝʥ ʘʫʜʠʦ 

ʞʘʟʙʘʣʘʨʜʳ Media ʙᴇʣʽʤʽʥʜʝʛʽ upload file ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ ɺʳʙʝʨʠʪʝ ʬʘʡʣʜʳ ʙʘʩʳʧ 

ʢʦʤʧʴʶʪʝʨʽʤʽʟʜʝʛʽ ץʘʞʝʪʪʽ ʩʫʨʝʪʪʝʨ ʤʝʥ ʘʫʜʠʦʣʘʨʜʳ ʙʝʣʛʽʣʝʧ ʆʂ ʜʽ ʪʘשʜʘʧ ʞװʢʪʝʧ ʘʣʘʤʳʟ. 

 

 
 

ɸʣ ʝʥʜʽ button ʩʫʨʝʪ ץʦʡʳʧ ʰʳסʘʤʳʟ.ɹʽʨʽʥʰʽ button ʜʳ ʙʝʣʛʽʣʝʧ Properties ʙᴇʣʽʛʽʥʝʥ image 

ʜʽ ʙʘʩʳʧ ʢʝʨʝʢʪʽ ʩʫʨʝʪʪʽ ʪʘשʜʘʡʤʳʟ.ɼᴅʣ ʦʩʳʥʜʘʡ ʪᴅʩʽʣʤʝʥ 4 button ʩʫʨʝʪ ץʦʡʳʧ 
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ʰʳסʘʤʳʟ.Screen1  ʪʘשʜʘʧ propertise ʙᴇʣʽʤʽʥʝʥ icon סʘ ʩʫʨʝʪ ץʦʷʤʳʟ. ʅᴅʪʠʞʝʩʽ ʪᴇʤʝʥʜʝʛʽʜʝʡ 

ʢᴇʨʽʥʫʽ ʢʝʨʝʢ.ɸʨʳ ץʘʨʘʡʤ media ʙᴇʣʽʤʽʥʝʥ sound ʪʘשʜʘʧ ᴅʨʙʽʨ button ʦʨʥʘʣʘʩʪʳʨʳʧ 

ʰʳסʘʤʳʟ.Components ʙᴇʣʽʤʽʥʜʝ ʧʘʡʜʘ ʙʦʣסʘʥ sound ʪʽ ʙʝʣʛʽʣʝʧ source ʪʽ ʪʘשʜʘʧ ʢʝʨʝʢʪʽ ʘʫʜʠʦ 

ʞʘʟʙʘʥʳ ʙʝʣʛʽʣʝʡʤʽʟ.Rename ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ ʰʘʪʘʩʳʧ ʢʝʪʧʝʩ װʰʽʥ sound ʘʪʳʥ ᴇʟʛʝʨʪʽʧ 

ʘʣʘʤʳʟ. 

 

 
 

ɽʥʜʽʛʽ ʢʝʟʝʢʪʝ ʵʢʨʘʥʥʳש ʦש ʞʘץ ʞʦסʘʨסʳ ʞʘסʳʥʜʘסʳ block ʙᴇʣʽʛʽʥʝ ᴇʪʝʤʽʟ. 

ɹʣʦʢʪʘʨ ʙᴇʣʽʛʽʥʝ ᴇʪʢʝʥ ʩʦש ʩʦʣ ʞʘץ ʰʝʪʪʝʛʽ Cat,duck,chiken,dog button ʙʘʩʳʧ ʪᴇʤʝʥʜʝʛʽʜʝʡ 

ʙʣʦʢ ײץʨʘʩʪʳʨʘʤʳʟ. 

 

 
 

ʉʦʩʳʥ ʞʦסʘʨʳʜʘסʳ Build ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ QR code ʪʘשʜʘʡʤʳʟ. 

 

 
 

Cʦʩʳʥ ʧʨʦʛʨʘʤʤʘ ʙʽʟʛʝ ʰʪʨʠʭ ʢʦʜ ʰʳסʘʨʳʧ ʙʝʨʝʜʽ.ʉʦʣ ʢʦʜ ʘʨץʳʣʳ ײʷʣʳ ʪʝʣʝʬʦʥʳʤʳʟסʘ 

ᴇʟʽʤʽʟ ײץʨʘʩʪʳʨסʘʥ ץʦʩʳʤʰʘʥʳ ʦʨʥʘʪʘ ʘʣʘʤʳʟ.ʅᴅʪʠʞʝʩʽ ʪᴇʤʝʥʜʝ. 

 

 
 

 

ʆʡʳʥ ʥᴅʪʠʞʝʩʽ ʩʤʘʨʪʬʦʥסʘ ʦʨʥʘʪʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʤʳʥʘʜʘʡ ʪװʨʜʝ ʙʦʣʘʜʳ: 
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ʄʦʙʠʣʴʜʽ ʧʨʦʛʨʘʤʤʘʣʘʫʜʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ - ʙײʣ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨסʘ ʘʨʥʘʣסʘʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ. 

ʄʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ʢʦʜʪʳ ʞʘʟʫ ʢʝʟʽʥʜʝ ʦʩʳ ײץʨʳʣסʳʣʘʨʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʤʝʥ ʦʣʘʨʜʳש ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʪʫʨʘʣʳ ʙʽʣʽʤ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨסʘ 

ʘʨʥʘʣסʘʥ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ʪʫʨʘʣʳ ʙʽʣʽʤ ץʘʞʝʪ.ʄʦʙʠʣʴʜʽ ʧʨʦʛʨʘʤʤʘʣʘʫ ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʝ 

ʙʘסʜʘʨʣʘʤʘʣʘʥʘʪʳʥ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ ʙʘʩʪʘʣʜʳ, ᴇʡʪʢʝʥʽ ʢᴇʧʪʝʛʝʥ 

ʘʜʘʤʜʘʨ ᴇʟ ʪʝʣʝʬʦʥʜʘʨʳʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʬʫʥʢʮʠʷʣʘʨʤʝʥ ʢʝשʝʡʪʢʽʩʽ ʢʝʣʜʽ. 

ʊʝʣʝʬʦʥʜʘʨ ʙʽʟʜʽש ʪײʨʘץʪʳ ʩʧʫʪʥʠʢʪʝʨʽʤʽʟʛʝ ʘʡʥʘʣסʘʥʜʳץʪʘʥ, ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʦʡʳʥ 

ʢʦʥʩʦʣʽʥʝʥ ʙʘʩʪʘʧ ץʘʨʘʧʘʡʳʤ ʰʘʤסʘ ʜʝʡʽʥʛʽ ʢᴇʧʪʝʛʝʥ ײץʨʳʣסʳʣʘʨʜʳ ʙʽʨʽʢʪʽʨʛʽʩʽ ʢʝʣʝʜʽ. ʄײʥʳש 

ʙᴅʨʽ ʙʘסʜʘʨʣʘʤʘʰʳʣʘʨʜʳ ʢᴇʧʪʝʛʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ ץʦʩʳʤʰʘʣʘʨ ʞʘʩʘʫסʘ ʠʪʝʨʤʝʣʝʜʽ. 
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ʆפʋ תʈɼɯʉɯʅɼɽɻɯ ɾɸʉɸʅɼʓ ʀʅʊɽʃʃɽʂʊ 

 

ᴄ. ʆסשʘʨʙʘʡ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ3 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽʩʽ: ʘϤʘ ʦϨʳʪʫʰʳ ɹ. ʉʘʙʠʪ 

 

ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʪʘשʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽץ שʦʣʜʘʥʳʩץʘ ʝʥʫʽ ʞʘᴃʘʥʜʳץ ᴇʟʛʝʨʽʩ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹװʛʽʥʜʝ ʙʘʨʣʳץ ʩʘʣʘ ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץץʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʂʝʟ ʢʝʣʛʝʥ ᴅʨʝʢʝʪ ʘʨʥʘʡʳ 

 ʟʝʛʝ ʘʩʘʜʳ.  ɾʘʩʘʥʜʳ ʠʥʪʪʝʣʝʢʪװʢᴇʤʝʛʽʤʝʥ ʞ שʨʘʣʜʘʨʜʳײץ ʥʝʤʝʩʝ ʢᴇʤʝʢʰʽ שʳʥʳסʨʳʣײץ

ʙʘʨʣʳץ ʩʘʣʘʜʘ ץʦʣʜʘʥʳʣʳʧ ʦʪʳʨ. ɹײʣ ʤʘץʘʣʘʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ 

 ʳסʘʨסʘʪʘʨ, ʞʦץ ʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʳʤʝʥץ ʳʪʫ ʝʨʝʢʰʝʣʽʛʽ ʤʝʥ ʤʦʜʝʣʽץʘ ʝʥʫʽ ʞᴅʥʝ ʦץʦʣʜʘʥʳʩץ

ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʦץʳʪʳʣʫ ᴅʜʽʩ ï ʪᴅʩʽʣʜʝʨʽ ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʢᴇʨʩʝʪʽʣʝʜʽ.  

ɸʥʥʘʪʦʮʠʷ. ʉʝʛʦʜʥʷ ʚʥʝʜʨʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ - ʵʪʦ ʛʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ. 

ʉʝʛʦʜʥʷ ʚʩʝ ʩʬʝʨʳ ʦʩʥʦʚʘʥʳ ʥʘ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. ʃʶʙʦʝ ʜʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠʣʠ ʘʢʩʝʩʩʫʘʨʦʚ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʘ ʠ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʳ ʤʝʪʦʜʳ 

ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʨʦʙʦʪ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘסʳ ʠʥʪʝʣʣʝʢʪ 

 

ʍʍɯ סʘʩʳʨ ʙʽʣʽʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳש ʟʘʤʘʥʳ. ʀᴅ, ʙײʣ ʰʳʥ ʤᴅʥʽʥʜʝ ʘץʠץʘʪ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʜʽ. 

ɹװʛʽʥʜʝ, ʢᴇʟʽʤʽʟʜʽ ʘʰץʘʥʥʘʥ ʙʘʩʪʘʧ, ʢʝʰ ʙʘʪץʘʥסʘ ʜʝʡʽʥ ʙʘʨʣʳץ ʽʩ-ᴅʨʝʢʝʪʪʽʤʽʟ ʙʝʥ ײץʙʳʣʳʩʳʤʳʟ 

ʪʝʭʥʠʢʘסʘ, ʢʦʤʧʴʶʪʝʨʛʝ, ʘץʧʘʨʘʪ ײץʨʳʣסʳʣʘʨʳʥʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʘ ʦʪʳʨʳʧ ʞװʟʝʛʝ 

ʘʩʘʜʳ. פʘʟʽʨʛʽ ʪʘשʜʘ ʙʘʨʣʳץ ʩʘʣʘ ʞʘסשʳʨʳʧ, ʞʘשʘʨʘ ʦʪʳʨʳʧ ʮʠʬʨʣʳץץʘ ʢᴇʰʫʜʝ. נʘʣʘʤʜʘ ʦʨʳʥ 

ʘʣʳʧ ʞʘʪץʘʥ ʦʩʳ ʪʝʭʥʠʢʘʥʳש ʢװʥ ʩʘʥʘʧ ʜʘʤʳʧ,  סʘʣʘʤʘʪ ʜװʥʠʝʣʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳ ʘʜʘʤʟʘʪ 

ʥʘʟʘʨʳʥ ᴇʟʽʥʝ ʙײʨסʳʟʜʳ.  ʈʦʙʦʪʪʘʨʜʳש ʘʜʘʤʥʳש ʢװʥʜʝʣʽʢʪʽ ʪײʨʤʳʩʳʥʘ ʘʨʘʣʘʩʫʳ, װʡ 

ʞʘסʜʘʡʳʥʜʘסʳ ʨʦʙʦʪʪʘʨ, ʘʜʘʤ ʢװʰʽʤʝʥ ʝʤʝʩ, ʨʦʙʦʪ ʢᴇʤʝʛʽʤʝʥ ʦʨʳʥʜʘʣʘʪʳʥ ʞײʤʳʩʪʘʨ, ʙײʣ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʢװʥ ʩʘʥʘʧ ץʘʨʳʰʪʘʧ ʦʪץʘʥʜʳסʳʥ ʜᴅʣʝʣʜʝʡʜʽ.  

 שʢʪʝʫʜʽװʞ ץʤʳʩ ʽʩʪʝʫ ʩʘʧʘʩʳ ʜᴅʨʝʞʝʩʽ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳײʞ שʘʟʽʨʛʽ ʢʝʟʜʝ ʧʨʦʛʨʘʤʤʠʩʪʽפ

ʢᴇʧ ʙᴇʣʽʛʽʥ ʢʦʤʧʴʶʪʝʨʣʝʨ ʦʨʳʥʜʘסʘʥʜʘ סʘʥʘ ʞʦסʘʨʳ ʙʦʣʘʜʳ. ɹײʣ ʘʡʤʘץʪʘ ʤʘʢʩʠʤʘʣʜʳ 
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ʧʨʦʛʨʝʩʢʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ñɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪò ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʘʜʳ, ʤײʥʜʘ ʢʦʤʧʴʶʪʝʨ ʙʽʨ 

ʪʠʧʪʽ ʞᴅʥʝ ץʘʡʪʘ-ץʘʡʪʘ ʞʘʩʘʣʘ ʙʝʨʝʪʽʥ ʦʧʝʨʘʮʠʷʣʘʨʜʳ סʘʥʘ ʦʨʳʥʜʘʤʘʡʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʟʽ ʜʝ 

 ʘץʨʫ ʘʜʘʤʟʘʪײץ ʘʪʪʘʥʜʳʨʘʪʳʥ ñʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽòסʘʥʘץ ץʦʩʘ ʪʦʣʳץ ʘʥסײʡʨʝʥʝʜʽ. ɹװ

ʜʘʤʫʜʳש ʞʘשʘ ʜʝשʛʝʡʣʝʨʽ ʘʰʳʣʘʜʳ.  

ɽʣʙʘʩʳ ʅײʨʩײʣʪʘʥ ʅʘʟʘʨʙʘʝʚ ɾʘʩʪʘʨ ʞʳʣʳʥʳש ʘʰʳʣʫ ʩʘʣʪʘʥʘʪʳʥʜʘ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪʽש ʢʝʣʝʰʝʢʪʝ ʝʣ ᴇʤʽʨʽʥʜʝ ʘʡʨʳץʰʘ ʨᴇʣʛʝ ʠʝ ʙʦʣʘʪʳʥʳʥ ʘʡʪץʘʥ ʙʦʣʘʪʳʥ. ʊʝʭʥʠʢʘ ʩᴅʪ 

ʩʘʡʳʥ ʞʘשʘʨʳʧ, ᴇʥʝʨʪʘʧץʳʰʪʘʨ ᴅʣʝʤʜʽ ʘʫʟʳʥʘ ץʘʨʘʪʳʧ ʞʘʪץʘʥ ʪײʩʪʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽש 

ʤʘשʳʟʳ ʢװʥ ᴇʪʢʝʥ ʩʘʡʳʥ ʘʨʪʳʧ ʢʝʣʝʜʽ.  

ʄʘץʘʣʘ ʦץʫ װʜʝʨʽʩʽʥʜʝ ʨʦʙʦʪʪʳץ ʪʝʭʥʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ץʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʟʝʨʪʪʝʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ. ɹװʛʽʥʛʽ ʪʘשʜʘסʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʝʪʪʽץ שʦʣʜʘʥʫ ʘʷʩʳʥ ץʘʤʪʠ ʦʪʳʨʳʧ, ʦʥʳש 

ʽʰʽʥʜʝ ʦץʫ װʨʜʽʩʽʥʜʝʛʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʪʪʽש ʤʘשʳʟʜʳʣʳסʳʤʝʥ ץʘʪʘʨ, ʦץʳʪʫ ʤʦʜʝʣʴʜʝʨʽ ʤʝʥ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘסʳ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʜʽʩʪʝʨ ʞʘʡʳʥʜʘ ʩᴇʟ ץʦʟסʘʣʘʜʳ.  

ʄʘץʘʣʘʥʳש ʟʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʞʦסʘʨסʳ ʦץʫ ʦʨʥʳʥʜʘסʳ ʦץʫ 

ʧʨʦʮʝʩʪʝʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʳʥ ץʘʨʘʩʪʳʨʘʤʳʥ.  

ʄʘץʘʣʘʥʳ ʞʘʟʫʜʘסʳ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ʨʝʪʽʥʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʞʦסʘʨסʳ ʦץʫ ʦʨʥʳʥʜʘ 

 ʘʥʜʘʡ ʙʽʣʽʤץ ʙʘʩʪʘʤʘʩʳ ʨʝʪʽʥʜʝ שʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʛʽʥ ʞᴅʥʝ  ʩʪʫʜʝʥʪʪʝʨʛʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽץ

ʙʝʨʽʣʝʪʽʥʜʽʛʽʥ ʘʥʳץʪʘʫ ʢᴇʟʜʝʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦץʫʰʳʣʘʨʜʳש ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʦץʫʜʘסʳ 

ʳʥʪʘ ï ʞʽʛʝʨʽ, ʪʘʣʧʳʥʳʩʳ ʞᴅʥʝ ʞʝʪʢʝʥ ʞʝʪʽʩʪʽʢʪʝʨʽ ץʘʤʪʳʣʘʜʳ.   

ᴆʟ ʢʝʟʝʛʽʥʜʝ ʤʘץʘʣʘʜʘʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝ ʨʝʪʽʥʜʝ ʦץʳʨʤʘʥסʘ ᴇʟʽʤʥʽש ʦʩʳ ʰʳסʘʨʤʘʰʳʣʳץ 

ʞײʤʳʩʳʤ ʘʨץʳʣʳ ʘʟʜʘ ʙʦʣʩʳʥ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽץ שʦסʘʤ ʤʝʥ ʙʦʣʘʰʘװ ץʰʽʥ ʤʘשʳʟʜʳʣʳסʳʥ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʘʡʨʳץʰʘ ʨᴇʣ ʘʪץʘʨʘʪʳʥʳʥ ʞᴅʥʝ ץʦʣʜʘʥʳʩץʘ ʠʝ ʩʘʣʘ ʝʢʝʥʜʽʛʽ 

ʪʫʨʘʣʳ ʦʡ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʘʪʳʥ.  

ɸʜʘʤ ʤʝʥ ʤʘʰʠʥʘʥʳש ʙʽʨʣʝʩʢʝʥ ץʳʟʤʝʪʽ ᴇʪʝ ʘʢʪʫʘʣʜʳ ײץʙʳʣʳʩ. ʂʦʤʧʴʶʪʝʨ ʘʜʘʤסʘ 

ʢʝשʝʩʰʽ, ʷסʥʠ ʢʝʟ ï ʢʝʣʛʝʥ ʞʘסʜʘʡʜʳ ʪʝʟ ʪʘʣʜʘʧ, ʽʩ ï ᴅʨʝʢʝʪ ʪװʨʣʝʨʽʥ ʘʜʘʤסʘ ײʩʳʥʳʧ ʦʪʳʨ. ɸʣ 

ʘʜʘʤ ʩʦʣ ײʩʳʥʳʣסʘʥ ʪװʨʣʝʨʜʝʥ ᴇʟ ʢʝʨʝʛʽʥ ʪʘשʜʘʡʜʳ.   

 ʳʟʤʝʪʽʥץ שʰʽʥ ʘʜʘʤʥʳװ ʘʙʳʣʜʘʫץ ʘʟʽʨ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ - ʰʝʰʽʤʜʽ ʞʘʩʘʫ ʤʝʥפ

ʢװʰʝʡʪʝʪʽʥ, ᴇʟʽʥ-ᴇʟʽ װʡʨʝʪʝʪʽʥ ײץʨʘʣ-ʩʘʡʤʘʥ. 

ʀʥʪʝʣʣʝʢʪ ʪʝʨʤʠʥʽ ʣʘʪʳʥ ʠʥʪʝʣʝʢʪʫʘʣʳʥʘʥ ʰʳץץʘʥ ï ʘץʳʣ, ʧʘʨʘʩʘʪ, ʧʘʡʳʤ ʜʝʛʝʥʜʽ 

ʙʽʣʜʽʨʝʜʽ ʞᴅʥʝ ʘʜʘʤʥʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ᴅʜʝʪʪʝ, ʘʜʘʤʥʳש 

ʠʥʪʝʣʣʝʢʪʽʩʽʥʽש ʞʝʢʝ ʬʫʥʢʮʠʷʣʘʨʳʥ ץʘʙʳʣʜʘʫ, ʤʳʩʘʣʳ, ʪᴅʞʽʨʠʙʝ ʤʝʥ ʩʳʨʪץʳ ᴅʩʝʨʣʝʨʜʽ 

 ʰʽʥ ʘʚʪʦʤʘʪʪʳװ ʘʙʳʣʜʘʫץ ʜʘʫ ʞᴅʥʝשʪʘʡʣʳ ʰʝʰʽʤʜʝʨʜʽ ʪʘשʪʳʤʜʳ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʦײ

ʞװʡʝʣʝʨʜʽץ שʘʩʠʝʪʽ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʽʣʝʜʽ [1]. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʢʝ ʢʝʣʝʩʽʜʝʡ 

  :ʪʘʤʘʣʘʨ ʙʝʨʽʣʛʝʥץʳʣʳʤʠ ʘʥʳס

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ï ʙײʣ ץʦʣʜʘʥʙʘʣʳ ʧʨʦʮʝʩʪʽש ʘʜʘʤʥʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʤʽʥʝʟ ï 

 שʘʙʽʣʝʪʽ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʜʘʤʜʘʨʜʳץ ʪʘʫץʘʩʠʝʪʪʝʨʜʽ ʘʥʳץ ʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳץʣײץ

 .ᴅʨʝʢʝʪʪʝʨʜʽ ʦʨʳʥʜʘʡʪʳʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʤʘʰʠʥʘ [1] ץʘʨʤʘʰʳʣʳסʟʳʨʝʪʽʥʜʝʛʽ ʝʨʝʢʰʝ ʰʳײץ

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʦʣʜʘʥʫʜʳש ʜʘʤʳסʘʥ ʙʘסʳʪʳ ï ʙʝʡʽʤʜʝʧ ʦץʳʪʫʜʘ 

 ʳʣʘʧ ʦʪʳʨʘʜʳ, ʢʫʨʩ ʙᴇʣʽʤʜʝʨʽʥ ʙʽʣʽʤץʣʛʝʨʽʤʽʥ ʙʘװ שʥʜʘ ɾʀ ᴅʨʙʽʨ ʙʽʣʽʤ ʘʣʫʰʳʥʳײʦʣʜʘʥʫ. ʄץ

ʘʣʫʰʳʥʳץ שʘʙʽʣʝʪʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ײץʨʘʩʪʳʨʘʜʳ ʥʝʤʝʩʝ ʦץʳʪʫʰʳסʘ ץʘʡ ʤʘʪʝʨʠʘʣʜʳש 

ʤʝשʛʝʨʽʣʽʧ, ץʘʡ ʤʘʪʝʨʠʘʣ ʤʝשʛʝʨʽʣʤʝʡ ץʘʣסʘʥʜʳסʳ ʞʘʡʳʥʜʘ ʘץʧʘʨʘʪ ʙʝʨʽʧ ʦʪʳʨʘʜʳ.  

 ʘʨʳסʳʪʫ ʞʦץʪʘʥ ʦץʪʳץʘʰʳץ ,ʘ ʙʘʡʣʘʥʳʩʪʳסʜʘʡסʳ ʝʣʜʝʛʽ ʪᴇʪʝʥʰʝ ʞʘסʳʪʪʘץʘʟʽʨʛʽ ʫʘפ

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʞʝʨʜʝ ʝʤʪʠʭʘʥ ʜʘ ץʘʰʳץʪʘʥ ʪʘʧʩʳʨʳʣʘʜʳ. 

ɽʥʜʽ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʝʰץʘʥʜʘʡ ʞʝʨʜʝʥ ʢᴇʰʽʨʤʝʡ, ʝʤʪʠʭʘʥʜʳ ᴇʟ ʙʽʣʽʤʽʤʝʥ ʪʘʧʩʳʨʳʧ 

ʰʳץץʘʥʜʳסʳʥʘ ʩʝʥʽʤʜʽ ʙʦʣʫ װʰʽʥ ʢᴇʤʝʢʢʝ ʧʨʦʢʪʦʨʠʥʛ ʜʝʧ ʘʪʘʣʘʪʳʥ ʞװʡʝ ʢʝʣʝʜʽ. ɹײʣ ʞװʡʝ 

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʙʘץʳʣʘʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫ ʤʝʥ ʝʤʪʠʭʘʥ ʪʘʧʩʳʨʫ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. 

ʇʨʦʢʪʦʨʠʥʛ ʞװʡʝʩʽ ʙʽʨʥʝʰʝ ᴅʨʝʢʝʪʪʽ ʙʽʨ ʫʘץʳʪʪʘ ʙʘץʳʣʘʧ ʦʪʳʨʘ ʘʣʘʜʳ: çʘʨʪʳץè ʘʜʘʤʜʘʨ ʢʘʜʨʜʘ 

ʞʦץ ʧʘ, ʢʘʙʠʥʝʪʪʝ çʘʨʪʳץè ʜʘʫʳʩ ʞʦץ ʧʘ, ʙʽʣʽʤ ʘʣʫʰʳ ץʘʥʰʘʣʳץʪʘ ʞʠʽ ʤʦʥʠʪʦʨʜʘʥ ʢᴇʟʽʥ ʘʣʳʧ 

 ʳʣʘʫʜʘץʳʥ ʙʘסʰʘʣʘʨ ʘʰʳʣʳʧ ʞʘʪʳʨ ʤʘ, ʙʘʨʣʳץʦʩʳʤʰʘ ʧʘʨʘץ ʘʰʳʧ ʞʘʪʳʨ, ʙʨʘʫʟʝʨʜʝץ

 ʡʝװʜʘʡʣʘʨʜʘ ʞסʟʫ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ɽʨʝʢʰʝ ʞʘײʳ ʪᴅʨʪʽʧ ʙסʙʘʨʣʳ שʣ ᴅʨʝʢʝʪʪʽײʩʪʘʡʜʳ. ɹײ

ʧʨʦʢʪʦʨ ï ʘʜʘʤסʘ ʙʝʣʛʽʣʽ ʙʽʨ ʙʽʣʽʤ ʘʣʫʰʳסʘ ʥʘʟʘʨ ʘʫʜʘʨʫʳ ʢʝʨʝʢʪʽʛʽ ʞʘʡʳʥʜʘ ʙʝʣʛʽ ʙʝʨʝʜʽ. ʊʝʢ 

ʩʦʣ ʞʘסʜʘʡʜʘ סʘʥʘ ʚʝʙ ï ʢʘʤʝʨʘ ʢװʜʽʢʪʽ ʙʽʣʽʤ ʘʣʫʰʳʥʳ ʪװʩʽʨʝʜʽ [2]. 
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ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʫ ʤײʥʳʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽ. ʄʳʩʘʣʳ, 

ʙʦʣʘʰʘץʪʘ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ï ʵʩʩʝ, ʰʳסʘʨʤʘʣʘʨʳʥ 

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʪʝʢʩʝʨʝʪʽʥ ʧʨʦʛʨʘʤʤʘʣʘʨ ʦʡʣʘʧ ʰʳסʘʨʳʣʘʜʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʙʽʣʽʤ ʙʝʨ 

ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʫ ʠʜʝʷʣʘʨʳ ᴇʪʝ ʘʫץʳʤʜʳ. ɽʩʝʧʪʽ ʰʝʰʫ ʙʘʨʳʩʳʥʜʘ ʙʘʡץʘʣʘʪʳʥ 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳש ᴇʟʽʥʜʽʢ ʙʝʣʛʽʣʝʨʽ ï ʦץʫסʘ, ʞʘʣʧʳʣʘʫסʘ, ʪᴅʞʽʨʠʙʝ ʞʠʥʘʫסʘ ʞᴅʥʝ ʝʩʝʧʪʽ ʰʝʰʫ 

ʙʘʨʳʩʳʥʜʘ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʘʜʘʧʪʘʮʠʷʣʘʥʫסʘ ʙʝʡʽʤʜʽʣʽʢ. ʀʥʪʝʣʣʝʢʪʽʥʽש ʦʩʳ ץʘʩʠʝʪʪʝʨʽʥʽש 

ʘʨץʘʩʳʥʜʘ ʤʠ ʪװʨʣʽ ʝʩʝʧʪʝʨʜʽ ʰʝʰʝ ʘʣʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʨ ʝʩʝʧʪʽש ʰʝʰʫʽʥʝʥ ʝʢʽʥʰʽʩʽʥʝ 

ʦשʘʡ ʘʫʳʩʘʜʳ. ʆʩʳʣʘʡ ʠʥʪʝʣʣʝʢʪʽʩʽ ʙʘʨ ʤʠ ʢᴇʧʪʝʛʝʥ ʘʣʜʳʥ-ʘʣʘ ʰʳסʘʨʳʣʫ ᴅʜʽʩʪʝʨʽ, ʩʪʘʥʜʘʨʪʪʳ 

ʰʳסʘʨʳʣʫʳ ʞʦץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʝ ʘʣʘʪʳʥ ᴅʤʙʝʙʘʧ ײץʨʘʣ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʙʽʨ ʙʘסʳʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʨʦʙʦʪʪʳ ʪʝʭʥʠʢʘ (ʨʦʙʦʪ ʞᴅʥʝ 

ʪʝʭʥʠʢʘ, ʘסʳʣʰʳʥ ʪʽʣʽʥʝʥ ʘʫʜʘʨסʘʥʜʘ robotics ð ʨʦʙʦʪʠʢʘ) ð ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʪʝʭʥʠʢʘʣʳץ 

ʞװʡʝʣʝʨʽʥ ᴅʟʽʨʣʝʡʜʽ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽץ שʘʨץʳʥʜʳ ʜʘʤʫʳʥʘ ʤʘשʳʟʜʳ ʪʝʭʥʠʢʘʣʳץ ʥʝʛʽʟʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥ ץʦʣʜʘʥʙʘʣʳ סʳʣʳʤ. ײפʨʳʣʳʩ, ᴇʥʝʨʢᴅʩʽʧ, ʪײʪʳʥʫ, ʘʚʠʘʮʠʷ ʞᴅʥʝ ʪᴇʪʝʥʰʝ ץʳʟʤʝʪ 

(ᴅʩʢʝʨʠ, סʘʨʳʰ, ʩʫ ʘʩʪʳ) ʩʘʣʘʣʘʨʳʥʜʘ ʨʦʙʦʪʪʳ ʪʝʭʥʠʢʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʈʦʙʦʪʪʳ ʪʝʭʥʠʢʘ 

 ʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʝʟ ʢʝʣʛʝʥסʞʘʣ ץʠ ʣʦʛʠʢʘʣʳסʪʘʙʠ שʙʳʣʳʩ ʨʝʪʽʥʜʝ ʪʝʭʥʦʣʦʛʠʷʥʳײץ

ʝשʙʝʢʪʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ץʘʨץʳʥʳʥ ʘʜʘʤʜʘʨ ʙʽʨʪʽʥʜʝʧ ʢᴇʧʪʝʛʝʥ ץʳʟʤʝʪ ʩʘʣʘʣʘʨʳʥʜʘ 

ʳסʳʩʪʳʨʳʧ, ʬʠʣʴʤʜʝʨ ʢᴇʨʫʛʝ, ʜʘʡʚʠʥʛʢʝ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʡʳʥʜʘʨסʘ ʞᴅʥʝ ʪʘסʳ ʜʘ ʙʘʩץʘ ʽʩʪʝʨʤʝʥ 

ʘʡʳʨʙʘʩʪʘʫסʘ ץʘʨץʳʥʜʳ ʢװʰ ץʦʣʜʘʥʳʧ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʜʽ. ɾʘʣʧʳסʘ ʦʨʪʘץ ʝשʙʝʢʪʽש 

ᴇʥʜʽʨʽʩ ײץʨʘʣʜʘʨʳʥ ᴇʥʜʽʨʫ װʰʽʥ ʘʜʘʤʟʘʪʪʳש ʞײʤʩʘסʘʥʳ ʝʤʝʩ, ʩʦסשʳ ᴇʥʽʤ ʪײʪʳʥʫ ʙʽʨʪʽʥʜʝʧ 100 

 ʤʳʩײʞ שʰʪʽ ʨʦʙʦʪʪʘʨʜʳװʢ שᴇʟʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʟʘʤʘʥʘʫʠ ʝ שʘʟʽʨʜʽפ .ʤʪʳʣʳʧ, ʘʨʪʳʧ ʢʝʣʝʜʽײ ʘס-%

ʢװʰʽ: ʤʘʰʠʥʘʣʘʨ, ʘʚʪʦʤʦʙʠʣʴʜʝʨ, ʢʦʤʧʴʶʪʝʨʣʝʨ ʞᴅʥʝ ʪʘסʳ ʩʦʣ ʩʠʷץʪʳ ʤʘʰʠʥʘʣʘʨ ᴇʥʜʽʨʽʩʽʥʝ 

ʙʘסʳʪʪʘʣסʘʥ [3]. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞʘʩʘʫʰʳʣʘʨʜʳש ʝש ʩᴅʪʪʽ ʩʘʣʘʩʳ ʙʽʣʽʤ ʙʦʣʜʳ. ʄסײʘʣʽʤʜʝʨ ʜʝ, 

ʩʪʫʜʝʥʪʪʝʨ ʜʝ ᴅʨ ʪװʨʣʽ ʧᴅʥʜʝʨʜʽ ʦץʳʧ, װʡʨʝʥʫ װʰʽʥ װʥʝʤʽ ץʦʣʜʘʥʙʘʣʘʨʜʳ ץʦʣʜʘʥʘʜʳ. ʆץʳʪʫʜʳש 

ʘʣסʘʰץʳ ײץʨʘʣʜʘʨʳ ᴇʪʢʝʥ סʘʩʳʨʜʳ80 ש-ʞʳʣʜʘʨʳʥʜʘ ʧʘʡʜʘ ʙʦʣʘ ʙʘʩʪʘʜʳ: ʤʘʪʝʤʘʪʠʢʘ, ʰʝʪ 

ʪʽʣʜʝʨʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ ʧᴅʥʜʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʨʝʥʘʞʝʨʣʝʨʽ 

ʙʘʨ ʞװʡʝʣʝʨ ʞᴅʥʝ ץʘʟʽʨ ʦʥʣʘʡʥ ʦץʳʪʫ ᴅʨ ʤסײʘʣʽʤʛʝ ʘʫʜʠʪʦʨʠʷʥʳ ʝʜᴅʫʽʨ ʢʝשʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɾʦʙʘ ʘʚʪʦʨʣʘʨʳ ʙײʣ װʜʝʨʽʩ ʦʜʘʥ ᴅʨʽ ʜʘʤʠʜʳ ʜʝʧ ʩʘʥʘʡʜʳ, ʙʽʨʘץ ʙᴅʨʽʙʽʨ ʤʝʢʪʝʧʪʝʨʜʝ 

ʤסײʘʣʽʤ ʪʝʨʤʠʥʽ  ʞʦסʘʣʳʧ ʢʝʪʧʝʡʜʽ ʞᴅʥʝ ʥʝʛʽʟʛʽ ʧᴅʥʜʝʨʜʽ ʦץʳʪʘ ʙʝʨʝʜʽ. 

 ʦʣʜʘʥʳʣʘʪʳʥ ʙʽʣʽʤ ʙʝʨʫ ʨʦʙʦʪʪʘʨʳʥץ ʘʟʽʨʛʽ ʢʝʟʜʝ ʢᴇʧʪʝʛʝʥ ʢʦʤʧʘʥʠʷʣʘʨ ʤʝʢʪʝʧʪʝʨʜʝפ

ʰʳסʘʨʘʜʳ. ʄʳʩʘʣʳ, Ozobot ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ ʙʘסʜʘʨʣʘʤʘʣʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʝʥʩʦʨʣʳץ ʵʢʨʘʥʜʘ ʙʠ ʙʠʣʝʧ, ʘʨʥʘʡʳ ʦʡʳʥʜʘʨ ʦʡʥʘʫʜʳ ʙʽʣʝʜʽ. Duolingo ʞᴅʥʝ 

Carnegie Speech ʩʠʷץʪʳ ץʦʩʳʤʰʘʣʘʨ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞᴅʥʝ NLP ʪʝʭʥʠʢʘʩʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʰʝʪ 

ʪʽʣʜʝʨʽʥ װʡʨʝʪʝʜʽ, ʘʣ SHERLOCK ʦץʳʪʫ ʞװʡʝʩʽ ʘʚʠʘʮʠʷʣʳץ ʩʪʫʜʝʥʪʪʝʨʛʝ ᴅʫʝ ʢʝʤʝʣʝʨʽʥʽש 

ʵʣʝʢʪʨ ʞװʡʝʣʝʨʽʥʜʝʛʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʙʽʣʫʛʝ װʡʨʝʪʝʜʽ [4]. 

 שʳ ʝסʜʘʨʣʘʤʘʩʳʥʜʘסʫ ʙʘץʘʪʝʣʽʢʪʝʨʽʥ ʪʘʣʜʘʡ ʘʣʘʪʳʥ, ʦץ שʘʟʽʨ ʩʘʨʘʧʰʳʣʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽפ

 ץʪʘʡʪʳʥ ʞᴅʥʝ ʢʦʣʣʝʜʞʜʝʨ ʤʝʥ ɾʆʆ ʩʪʫʜʝʥʪʪʝʨʽʥʝ ʧʨʦʙʣʝʤʘʣʳץʠʳʥ ʞʝʨʣʝʨʜʽ ʘʥʳץ

ʪʘץʳʨʳʧʪʘʨʜʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫʜʝ. ɽʛʝʨ ʤʝʤʣʝʢʝʪ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥ 

ʜʘʤʳʪʫסʘ ʢᴇʧ ʘץʰʘ ʙᴇʣʩʝ, ɸפʐ-ʪʘסʳ ʧʨʦʛʨʝʩʩ ʦʜʘʥ ʜʘ ʙʘʡץʘʣʫʳ ʤװʤʢʽʥ. ɸʣʘʡʜʘ, ʝʩʝʧ 

ʘʚʪʦʨʣʘʨʳ ʤײʥʜʘ ʜʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪʳʤ ʞʳʣʜʘʤ ʜʘʤʫ ץʘʫʧʽ ʙʘʨ ʜʝʧ ʩʘʥʘʡʜʳ. ɹװʛʽʥʛʽ ʢװʥʽ 

ʞʘʩʪʘʨ ʢʦʤʧʴʶʪʝʨʜʝ ʢᴇʙʽʨʝʢ ʫʘץʳʪ ᴇʪʢʽʟʝʜʽ, ʦʣʘʨסʘ ʪʽʨʽ ʙʘʡʣʘʥʳʩ ʞʝʪʽʩʧʝʡʜʽ, ʦʣʘʨ ᴅʣʝʫʤʝʪʪʽʢ 

ʜʘסʜʳʣʘʨʜʳ ʞʦסʘʣʪʘʜʳ. ɽʛʝʨ ʙʽʨʥʝʰʝ ʞʳʣʜʘʥ ʢʝʡʽʥ ʩʪʫʜʝʥʪʪʝʨ ʙʽʣʽʤ ʘʣʫ װʰʽʥ ʩʳʨʪץʘ ʰʳסʳʧ, 

ʙʽʨʝʫʤʝʥ ʩᴇʡʣʝʩʫʜʽש ʤװʣʜʝʤ ץʘʞʝʪʽ ʙʦʣʤʘʩʘ, ʙײʣ ʦʣʘʨʜʳש ʧʩʠʭʠʢʘʩʳ ʤʝʥ ʜʘʤʫʳʥʘ ʞʘʤʘʥ ᴅʩʝʨ 

ʝʪʝʜʽ.  

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ץʦסʘʤʜʘסʳ ᴅʨ ʪװʨʣʽ ʪʦʧʪʘʨסʘ (ʤʳʩʘʣʳ, ʤװʛʝʜʝʢʪʝʨ, ʙʦʩץʳʥʜʘʨ, 

ʤʝʢʪʝʧʪʝ ʦץʳʤʘʡʪʳʥ ʥʝʤʝʩʝ ʦץʰʘʫʣʘʥסʘʥ ץʦסʘʤʜʘʩʪʳץʪʘ ʪײʨʘʪʳʥʜʘʨ) ʪʠʽʩʪʽ ʦץʫ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʄʳʩʘʣʳ, ʪʝʣʝʩʝʧʨʝʩʩʠʷʣʳץ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʝʨʝʢʰʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʩʪʫʜʝʥʪʪʝʨʛʝ װʡʜʝʥ ʥʝʤʝʩʝ ʘʫʨʫʭʘʥʘʜʘʥ ʩʘʙʘץץʘ ץʘʪʳʩʫסʘ, ʪᴇʪʝʥʰʝ 

ʞʘסʜʘʡʣʘʨ ʤʝʥ ʜʘסʜʘʨʳʩʪʘʨ ʢʝʟʽʥʜʝ ʦץʫʜʳש ʩʘʙʘץʪʘʩʪʳסʳʥ ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆʩʳʣʘʡʰʘ, ʙײʣ ʪʝʭʥʦʣʦʛʠʷ ʠʥʢʣʶʟʠʚʪʽʣʽʢʪʽ ʞᴅʥʝ ʙʽʣʽʤʛʝ ʢʝץ שʦʣ ʞʝʪʽʤʜʽʣʽʢʪʽ ץʦʣʜʘʫסʘ 

 ʙʽʨʽ שʪʘʨʳʥʳץʰʳʣʳץʳʟʜʳ ʘʨʪʳשʤʘ שʦʣʜʘʥʫʜʳץ ʤʳʩʪʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽײʘʙʽʣʝʪʪʽ. ɾץ

ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʙʽʨ ʞʝʨʜʝ ʙʦʣʤʘʡʪʳʥ ʞʘסʜʘʡʣʘʨʜʘ ʙʽʨʣʝʩʢʝʥ ʦץʳʪʫ 
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ʤװʤʢʽʥʜʽʛʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫʜʳ ᴅʨ ʪװʨʣʽ ʪᴅʩʽʣʤʝʥ ʞʝʢʝʣʝʥʜʽʨʫ ʤװʤʢʽʥʜʽʛʽ ʝʢʝʥʜʽʛʽ ʘʪʘʧ 

ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɾʀ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ סʘʥʘ ʝʤʝʩ, ʜʘʤʫʰʳ ʝʣʜʝʨʜʝ ʜʝ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʘ 

ʙʘʩʪʘʜʳ. ʉʦʥʳʤʝʥ, 2016 ʞʳʣʳ פʳʪʘʡ װʢʽʤʝʪʽ ʞʦʩʧʘʨ ײץʨʜʳ, ʦסʘʥ ʩᴅʡʢʝʩ ʝʣ 2030 ʞʳʣסʘ ץʘʨʘʡ 

ᴅʣʝʤʜʝʛʽ ʝװ שʣʢʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʜʘʤʫʜʳש ʧʦʣʶʩʽʥʝ ʘʡʥʘʣʫʳ ʢʝʨʝʢ.   

 ʳʪʫץʪʝʭʥʠʢʘ ʥʝʛʽʟʜʝʨʽʥ ʦ ץʜʝʨʽʩʽʥʜʝ ʨʦʙʦʪʪʳװ ʜʘ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʜʝ ʙʽʣʽʤ ʙʝʨʫשʘʟʽʨʛʽ ʪʘפ

 ʘסʳʣʳʤס ʘ ʞᴅʥʝסʪʘʨץʘ ʠʝ. ʅʝʛʽʟʛʽ ʪʘʧʩʳʨʤʘ ʞʘʩʪʘʨʜʳ ʠʥʞʝʥʝʨʣʽʢ ʤʘʤʘʥʜʳץʨʘʥʳʩײʣʢʝʥ ʩװ

ʥʘʟʘʨʳʥ ʘʫʜʘʨʪʫ ʙʦʣʳʧ ʦʪʳʨ. ɹײʣ ʠʜʝʷʥʳ ʞʝʪʽʣʜʽʨʫ װʰʽʥ ʨʦʙʦʪʪʘʨʜʳש ɼװʥʠʝʞװʟʽʣʽʢ 

ʦʣʠʤʧʠʘʜʘʩʳ (aסʳʣʰ. World Robot Olympiad, WRO) 10ï18 ʞʘʩ ʘʨʘʣʳסʳʥʜʘסʳ ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʞʘʨʳʩʳ ð ʨʦʙʦʪʪʘʨʜʳש ʍʘʣʳץʘʨʘʣʳץ ʞʘʨʳʩʳ (ʄʉʈ) ᴇʪʢʽʟʽʣʝʜʽ. ɹʽʨʽʥʰʽ 

ʬʝʩʪʠʚʘʣʴ 2004 ʞ. ʉʠʥʛʘʧʫʨʜʝ ᴇʪʢʽʟʽʣʽʧ, ʦסʘʥ 32 ʝʣʜʝʥ 1000-ʥʘʥ ʘʩʪʘʤ ʜʘʨʳʥʜʳ ʦץʫʰʳʣʘʨ 

 ʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʨʦʙʦʪʪʘʨ, ᴅʩʢʝʨʠסʘʪʳʩʪʳ. ʈʦʙʦʪʪʘʨʜʳ ʢʝʣʝʩʽ ʢʘʪʝʛʦʨʠʷʣʘʨץ

(ʨʘʜʠʦʤʝʥ ʙʘʩץʘʨʳʣʘʪʳʥ ʤʘʰʠʥʘʣʘʨ, ʩʘʧʝʨʣʝʨ), ʪײʨʤʳʩʪʳץ (ʢʘʧʩʫʣʜʳ ʢʦʬʝʤʘʰʠʥʘʣʘʨ, ʘץʳʣʜʳ 

ʰʘשʩʦʨסʳʰʪʘʨ), ʤʝʜʠʮʠʥʘʣʳץ, ʪʨʘʥʩʧʦʨʪʪʳץ (Amazon ץʦʡʤʘʩʳʥʜʘסʳ ʘʚʪʦʥʦʤʜʳ ʨʦʙʦʪʪʘʨ), 

ʩʝʨʚʠʩʪʽʢ (ʘʵʨʦʧʦʨʪʪʘ ʢᴇʤʝʢ ʙʝʨʫʰʽʣʝʨ), ʵʢʟʦʩʢʝʣʝʪʪʝʨ (ʘʜʘʤ ʜʝʥʝʩʽʥʽש ʢʝשʝʡʪʽʣʛʝʥ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ, ץʠʤʳʣ-ʪʽʨʝʢ ʘʧʧʘʨʘʪʳʥʳש ʰʳסʳʥʜʘʣסʘʥ ʬʫʥʢʮʠʷʩʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ), ʘʜʘʤ 

ʩʝʢʽʣʜʽ ( Honda ʢʦʤʧʘʥʠʷʩʳ çAsimoè), ץʘʜʘʤʜʘʧ ʞװʨʝʪʽʥ, ʢʦʩʤʦʩʪʳ[5] ץ. 

ɹװʛʽʥʜʝ ʊᴇʨʪʽʥʰʽ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʨʝʚʦʣʶʮʠʷ ʞʦʙʘʩʳ ʙװʢʽʣ ᴅʣʝʤʜʝʛʽ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʜʝʛʽ ʙʽʣʽʤ 

ʙʝʨʫ װʜʝʨʽʩʽʥ ʩʳʥסʘ ʘʣʫסʘ ʞᴅʥʝ ץʘʡʪʘ ץʘʨʘʫסʘ ʩʝʙʝʧ ʙʦʣʜʳ. ʂʝʡʙʽʨ ʙʠʟʥʝʩ ᴇʢʽʣʜʝʨʽ ץʘʟʽʨʛʽ 

ʟʘʤʘʥסʳ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʞʦסʘʨʳ ʙʽʣʽʤ ʜʝשʛʝʡʣʝʨʽʥʝ ʢװʤᴅʥʤʝʥ ץʘʨʘʫʜʘ. ɾײʤʳʩ ʙʝʨʫʰʽʣʝʨ 

ʪװʣʝʢʪʝʨʜʽ ץʘʡʪʘ ʜʘʷʨʣʘʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʞʘʨʠʷʣʘʡ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʝʥ 

ʩʪʘʥʜʘʨʪʪʘʨʳʥʳש ʝʩʢʽʨʛʝʥʜʽʛʽʥʝ ʥʘʨʘʟʳʣʳץ ʙʽʣʜʽʨʫʜʝ. ʉʦʥʳש ʥʝʛʽʟʽʥʜʝ çɾʦסʘʨʳ ʙʽʣʽʤʜʝʛʽ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ. ɸסʳʤʜʘסʳ ץʦʣʜʘʥʳʩʪʘʨ ʞᴅʥʝ ʙʦʣʘʰʘץʪʘסʳ ץʦʩʳʤʰʘʣʘʨ è ʘʪʘʧ ᴇʪʢʝʥʜʝʡ, 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʝש ʢʝש ʘʫץʳʤʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ.  

  :ʥʝʛʽʟʛʽ ʪʦʙʳʥ ʙᴇʣʝʜʽ 4 שʘʣʳʤʜʘʨ ʤʽʥʜʝʪʪʝʨʜʽנ

1) ʩʪʫʜʝʥʪʪʝʨʜʽ ʽʨʽʢʪʝʫ ʞᴅʥʝ ץʘʙʳʣʜʘʫ,  

2) ʦץʫʜʳ ʞʝʜʝʣʜʝʪʫ,  

3) ʩʪʫʜʝʥʪʪʝʨʜʽש ʪʘʧʩʳʨʤʘʣʘʨʳ,  

4) ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ ʞᴅʥʝ ʙʝʡʽʤʜʝʫ. 

ʏʘʪ-ʙʦʪʪʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽ ץʘʙʳʣʜʘʫ ʤʝʥ ץʘʙʳʣʜʘʫʜʳ ʦשʪʘʡʣʘʥʜʳʨʫʜʘ, ʩʦʥʜʘʡ-ʘץ ʙʘʩʪʘʧץʳ 

ʙʝʡʽʤʜʝʣʫ ʧʨʦʮʝʩʽʥʜʝ ʧʘʡʜʘʣʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʝʪʧʝʥ ʞʘʙʜʳץʪʘʣסʘʥ AdmitHub ʯʘʪ-ʙʦʪʳ 

ʘʤʝʨʠʢʘʥʜʳץ ʪʘʣʘʧʢʝʨʣʝʨʛʝ ʦץʫסʘ ʪװʩʫ ʞᴅʥʝ ʢʽʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ ʩᴅʪʪʽ ʢʝשʝʩ ʙʝʨʝʜʽ, ʦץʫ 

ʘץʳʩʳʥʳש ʰʘʨʪʪʘʨʳ ʪʫʨʘʣʳ ᴅשʛʽʤʝʣʝʡʜʽ [5]. 

ʆץʳʪʫʜʳ ʞʝʜʝʣʜʝʪʫ ʞᴅʥʝ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ᴅʨ ʪװʨʣʽ ʪʨʝʥʘʞʝʨʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʤװʤʢʽʥ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ShadowHealth ʤʝʜʠʮʠʥʘʣʳץ ʞװʡʝʩʽ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʜᴅʨʽʛʝʨʣʝʨʜʽ 

ʦץʳʪʫ ʘʨץʳʣʳ ʘʫʨʫ ʙʝʣʛʽʣʝʨʽʥ ʠʤʠʪʘʮʠʷʣʘʡʜʳ. M-Write ʧʣʘʪʬʦʨʤʘʩʳ ʩʪʫʜʝʥʪʪʝʨʜʽץ שʘʣʜʳץ 

ʙʽʣʽʤʽʥ ʙʘסʘʣʘʡʜʳ ʞᴅʥʝ ʩʦʥʳʤʝʥ ʙʽʨʛʝ ץʦʣʜʘʥʫʰʳʣʘʨסʘ ʘʢʘʜʝʤʠʷʣʳץ ʞʘʟʫ ʝʨʝʞʝʣʝʨʽʥ װʡʨʝʪʝʜʽ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ MATHiaU ʞʦʙʘʩʳʥʳש ʪᴅʣʽʤʛʝʨʽ ʨʝʪʽʥʜʝ ץʘʙʳʣʜʘʥʘʜʳ: ʤʘʰʠʥʘʣʳץ ʦץʫ 

 ʥʝʛʽʟʜʝʨʽʥ שʘ ʤʘʪʝʤʘʪʠʢʘʥʳסʫʰʳʣʘʨץʘʥ ʦץʪʘʨʳʥ ʙʘʩʪʘʥ ʢʝʰʽʨʽʧ ʞʘʪץʠʳʥʜʳץ ʫץʨʘʣʳ ʦײץ

ʪװʩʽʥʜʽʨʝʜʽ. 

ɽʩʝʧ ʘʚʪʦʨʣʘʨʳ ʝװ שʣʢʝʥ ʞʝʪʽʩʪʽʢʢʝ EdTech ʩʪʘʨʪʘʧ-ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʽ ʞʘʩʘסʘʥ ᴇʥʽʤʜʝʨ 

ʥʝʤʝʩʝ ʢʦʤʤʝʨʮʠʷʣʳץ ᴅʟʽʨʣʝʤʝʣʝʨ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥʜʳסʳʥ, ʦʥʳ ײץʨʫסʘ ʦץʳʪʫʰʳʣʘʨ ʤʝʥ 

ʩʪʫʜʝʥʪʪʝʨ ʙʝʣʩʝʥʜʽ ץʘʪʳʩץʘʥʳʥ ʘʪʘʧ ᴇʪʪʽ. 

 ʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙʦʡʳʥʰʘסʳʣʳʤ ʞᴅʥʝ ʞʦנ

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʘʰʘʪʳʥ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʪʽʟʽʤʽʥʝ ʤʳʥʘʣʘʨʜʳ ʞʘʪץʳʟʜʳ: ʄᴅʩʢʝʫ ʘʚʠʘʮʠʷʣʳץ 

ʠʥʩʪʠʪʫʪʳ, ʄᴅʩʢʝʫ ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ, çʄʀʇʊè ʄᴅʩʢʝʫ ʬʠʟʠʢʘ-ʪʝʭʥʠʢʘʣʳץ 

ʠʥʩʪʠʪʫʪʳ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ ʘʪʳʥʜʘסʳ ײʣʪʪʳץ ʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ ʃʦʙʘʯʝʚʩʢʠʡ, çMISiSè 

 ʘʨʳ ʵʢʦʥʦʤʠʢʘסʟʝʨʪʪʝʫ ʫʥʠʚʝʨʩʠʪʝʪʽ ɾʦ ץʣʪʪʳױ ,ʫʥʠʚʝʨʩʠʪʝʪʽ ץʟʝʨʪʪʝʫ ʪʝʭʥʦʣʦʛʠʷʣʳ ץʣʪʪʳױ

ʤʝʢʪʝʙʽ, çMEPhIè ײʣʪʪʳץ ʟʝʨʪʪʝʫ ʷʜʨʦʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʝʣʜʽש ʞʝʪʝʢʰʽ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʽ [5]. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ʢװʥ ʩʘʥʘʧ ʞʘשʘ ʞʝʪʽʩʪʽʢʢʝ ʞʝʪʽʧ, ʞʘשʘ 

ʞʘשʘʣʳץʪʘʨ ʘʰʳʣʳʧ ʦʪץʘʥʳ, ᴅʨʠʥʝ ץʫʘʥʪʘʨʣʳץ ʞʘʡʪ. ɹʽʨʘץ ʤʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ᴅʣʝʤ 
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ʘʨʝʥʘʩʳʥʜʘסʳ ʦץʫ װʜʝʨʽʩʽʥʜʝ ץʦʣʜʘʥʳʩץʘ ʝʥʽʧ ʦʪץʘʥʳʥ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ץʘʡ ʩʘʣʘʜʘ, 

 ץʨʘײʝʣʽʤʽʟʜʝ ʰʝ? ʄʽʥʝ, ʦʩʳ ʩ שʘʥʳʥ ʭʘʙʘʨʣʘʜʳʤ. ɸʣ ʙʽʟʜʽץʦʣʜʘʥʳʣʳʧ ʞʘʪץ ʩʘʪʪʘץʘʥʜʘʡ ʤʘץ

ʢᴇʢʝʡʢʝʩʪʽ. ɹʽʟʜʽש ʤʝʤʣʝʢʝʪʪʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʞʦסʘʨסʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʞᴅʥʝ ʦץʫ 

  ?ʦʣʜʘʥʘʜʳץ ʪʳ ʜᴅʨʝʞʝʜʝץʘʥʰʘʣʳץ ʜʝʨʽʩʽʥʜʝװ

ʄʝʥ פʘʟʘױ ץʣʪʪʳפ ץʳʟʜʘʨ ʇʝʜʘʛʦʛʠʢʘʣʳץ ʋʥʠʚʝʨʩʠʪʝʪʽʥʽש ʩʪʫʜʝʥʪʽʤʽʥ. ɾʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪʽʛʝ ʢʽʨʽʩʧʝ ʨʝʪʽʥʜʝ ʢʫʨʩ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʦץʳʧ ʞʘʪʳʨʤʳʥ. ɹʠʳʣסʳ ʦץʫ ʞʳʣʳʥʘʥ 

ʙʘʩʪʘʧ, ʙʽʟʜʽש ʌʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ ʞᴅʥʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʦסʘʨסʳ ʤʝʢʪʝʙʽʥʜʝ 

ʀʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ץʦʣʜʘʥʙʘʣʳ ʤʘʪʝʤʘʪʠʢʘ ʢʘʬʝʜʨʘʩʳʥʜʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 ʟʝʛʝ ʘʩʳʨʘװʳʟʤʝʪʪʽ ʞץ ʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʠʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʜʘ ʢᴅʩʽʙʠץ

ʘʣʘʪʳʥ, ʞʦסʘʨʳ ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʘʟʘʤʘʪʪʳץ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʙʘʨ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʦץʳʪʫʰʳʣʘʨ 

  .ʳ ʘʰʳʣʜʳסʨʘʤʳʥ ʜʘʷʨʣʘʡʪʳʥ 6ɺ01514 - ʀʥʬʦʨʤʘʪʠʢʘ ʞᴅʥʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʤʘʤʘʥʜʳײץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʫʥʠʚʝʨʩʠʪʝʪ ʞʘʥʳʥʘʥ ʘʰʳʣסʘʥ ʈʦʙʦʪʝʭʥʠʢʘ ʦʨʪʘʣʳסʳʥ ʘʡʪʘ ʢʝʪʩʝʢ 

ʙʦʣʘʜʳ. פʘʟױʣʪפʇʋ ʞʘʥʳʥʜʘסʳ ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʦʨʪʘʣʳסʳ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ ʞʦʙʘʣʘʨʜʳ ʦץʳʪʫ ʞᴅʥʝ ʜʘʤʳʪʫ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʞװʨʛʽʟʝʜʽ. 

ɿʝʨʪʭʘʥʘ ʟʘʤʘʥʘʫʠ ʞʘʙʜʳץʪʘʨʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ, ʤʳʩʘʣʳ: 

¶ ɼʠʟʘʡʥ; 

¶ ɼʘʤʫ; 

¶ ɹʘסʜʘʨʣʘʤʘʣʘʫ; 

¶ 3D ʤʦʜʝʣʴʜʝʫ; 

ʆץʫ ʦʨʪʘʣʳסʳʥʜʘ Lego Education MindStorm EV3 ʞʠʳʥʪʳץʪʘʨʳ, FischerTechnik ʙʽʣʽʤʽ 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʞʠʳʥʪʳץʪʘʨ, Vex ʞʠʳʥʪʳץʪʘʨʳ (IQ), ʅʝʛʽʟʛʽ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʽʣʛʝʥ 

Arduino ʞʠʳʥʪʳץʪʘʨʳ ʥʝʛʽʟʽʥʜʝ ʦץʳʪʳʣʘʜʳ. ɹʘʩʪʳ ʘʡʪʘ ʢʝʪʝʪʽʥ ʥᴅʨʩʝ ʙײʣ ï ʦץʫ ʦʨʪʘʣʳסʳ 3D 

ʤʦʜʝʣʴʜʝʫʜʽ ʠʛʝʨʫ ʞᴅʥʝ ʤʠʢʨʦʩײʣʙʘʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ ʘʨʥʘʡʳ ʞʘʙʜʳץʪʘʨʤʝʥ 

 ʪʘʨʳ Saike, ʉʘʛʘץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ. ʆʣʘʨ: IR6500 ʜᴅʥʝʢʝʨʣʝʫ ʩʪʘʥʮʠʷʩʳ, ʜᴅʥʝʢʝʨʣʝʫ ʞʘʙʜʳץ

ʤʠʢʨʦʩʢʦʧʳ, ʆʩʮʠʣʣʦʛʨʘʬ Hantek DSO5062B, Tevo Flash 3D ʧʨʠʥʪʝʨʽ, Anet E12 3D ʧʨʠʥʪʝʨʽ 

[6]. 

ɹײʣ ʜʝʛʝʥʽʤʽʟ ʙʽʟʜʽש ʝʣʽʤʽʟʜʝ ʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʳʩץʘ ʝʥʽʧ, 

ʞʦסʘʨסʳ ʦץʫ ʦʨʥʳʥʜʘ ʘʨʥʘʡʳ ʢʫʨʩʪʪʘʨ ᴇʪʢʽʟʽʣʽʧ, ʘʨʥʘʡʳ ʤʘʤʘʥʜʘʨʜʳש ʜʘʡʳʥʜʘʣʳʧ ʞʘʪץʘʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʪʝʢ ʙʽʟʜʽש ʫʥʠʚʝʪʩʠʪʝʪʽʤʽʟʜʝ. ɸʣ ʈʝʩʧʫʙʣʠʢʘ ʢᴇʣʝʤʽʥʜʝ ץʘʨʘʡʪʳʥ ʙʦʣʩʘץ, 

ʙʽʨʰʘʤʘ ʞײʤʳʩʪʳש ʘʪץʘʨʳʣʳʧ ʞʘʪץʘʥʳʥ ʢᴇʨʝʤʽʟ.  

 ʫץʘʥ ʟʘʤʘʥʳʥʜʘ ʦסʨײʨʳʧ ʪײץ ʩʘʣʪʘʥʘʪ שʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʙʽʣʽʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳפ

 ʫץʳʥʜʘʡʜʳ. ʆץʢʝʤʝʣ ʙʦʣʘʨʳʥ ʘʡ שʪʳץʦʣʜʘʥʫ ʙʦʣʘʰʘץ ʜʝʨʽʩʽʥʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽװ

ʦʨʳʥʜʘʨʳʥʜʘ ʦץʳʪʳʣʳʧ ʦʪʳʨסʘʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ ʙʽʣʽʤ ʘʣʫʰʳסʘ ʞʘשʘ ʜװʥʠʝʥʽש 

ʞʘʨʳץ ʢᴇʨʽʧ, ᴇʟ ʠʥʪʝʣʣʝʢʪʫʘʣʳʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞײʤʳʩʳ ʝʢʽ 

ʙʘסʳʪץʘ ʙᴇʣʽʥʝʜʽ. ʉʦʥʳʤʝʥ ʙʽʨʽʥʰʽ ʙʘסʳʪ ʘʜʘʤʥʳש ʠʥʪʝʣʣʝʢʪʫʘʣʴʜʳ ᴅʨʝʢʝʪʽʥʽש ᴇʥʽʤʽʥ 

 ʛʝʨʝʜʽ(ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ, ʪʝʦʨʝʤʘʣʘʨʜʳ ʜᴅʣʝʣʜʝʫ, ʦʡʳʥʜʘʨ)שʨʳʣʳʩʳʥ ʤʝײץ שʘʨʘʩʪʳʨʘʜʳ, ʦʥʳץ

ʞᴅʥʝ ʙײʣ ᴇʥʽʤʜʝʨʜʽ ץʘʟʽʨʛʽ ʪʝʭʥʠʢʘ ʢᴇʤʝʛʽʤʝʥ ʞʘʩʘʡʜʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽש ʝʢʽʥʰʽ ʙʘסʳʪʳ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʜʳ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʤʝʭʘʥʠʟʤʽ ʪʫʨʘʣʳ 

ʤᴅʣʽʤʝʪʪʝʨʜʽ, ʜᴅʣʽʨʝʢ ʘʡʪץʘʥʜʘ ʘʜʘʤʥʳש ʩʘʥʘʣʳ ʽʩ-ᴅʨʝʢʝʪʽʥ ץʘʨʘʩʪʳʨʘʜʳ. ʆʩʳʥʳש ʥʝʛʽʟʽʥʜʝ ʙʽʟ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʘʜʘʤʟʘʪ װʰʽʥ ץʘʥʰʘʣʳץʪʳ ʤʘשʳʟʜʳ ʝʢʝʥʽʥ ʘʡץʳʥ ʢᴇʨʝʤʽʟ. ɸʣ ʦʣ ʙʽʣʽʤʜʽ 

ʞʘʩ ײʨʧʘץץʘ ʠʛʝʨʪʫ ʢʝʣʝʰʝʢʪʽש ʢʝʤʝʣ ʙʦʣʘʪʳʥʳʥ ʘʡץʳʥʜʘʡʜʳ.  

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ  

1. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʜʝʨʽ. /ɸ.ɾ.ɸʩʘʤʙʘʝʚ. -2011 

2. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ץʦʣʜʘʥʫ ʩʘʣʘʩʳ. /Cʳʤʙʘʪ ɸʡʜʘʨʭʘʥ. -2012. 

3. ʀʥʬʦʨʤʘʪʠʢʘ: ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʽש ʞʘʨʘʪʳʣʳʩʪʘʥʫʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʙʘסʳʪʳʥʳ11 ש-ʩʳʥʳʙʳʥʘ ʘʨʥʘʣסʘʥ ʦץʫʣʳץ. /ɻ.ʀ.ʉʘʣסʘʨʘʝʚʘ, ɾ.ɹ.ɹʘʟʘʝʚʘ, ɸ.ʉ.ʄʘʭʘʥʦʚʘ 

4. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ . /ʉʪʶʘʨʪ ʈʘʩʩʝʣ, ʇʠʪʝʨ ʅʦʨʚʠʛ. -2006 

5. ʄʫʭʪʘʨʦʚʘ ɸ./ ɾ. ɹʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʜʝ ʨʦʙʦʪʪʘʨʜʳץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳ ʤʝʥ ʜʘʤʫ 
ʙʦʣʘʰʘסʳ: XI ʍʘʣʳץʘʨʘʣ. ʩʪʫʜʝʥʪʪʝʨ ʞᴅʥʝ ʞʘʩ סʘʣʳʤʜʘʨʜʳס שʳʣ. ʢʦʥʬ. çנʳʣʳʤ ʞᴅʥʝ ʙʽʣʽʤ ï 

2016è / ɸ.ɾ. ʄʫʭʪʘʨʦʚʘ. ð ɸʩʪʘʥʘ: ɽױʋ, 2016. ð 651 ʙ. 
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ɹɯʃɯʄ ɹɽʈʋɼɽ פʆʃɼɸʅʓʃɸʊʓʅ ʄʆɹʀʃʔɼɯ פʆʉʓʄʐɸʃɸʈɼʓ ױפʈʋ 

ɾʆʃɼɸʈʓ 

ᴄ. ʆʨʜʘʙʘʡ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʦϨʳʪʫʰʳ ɸ.ʉ. ʄʘʭʘʥʦʚʘ  

 

ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʪʘשʜʘ ʦץʫʰʳʣʘʨסʘ ʙʽʣʽʤ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ʤʦʙʠʣʴʜʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʢʝשʽʥʝʥ ץʦʣʜʘʥʫʜʘ. ʉʦʥʳש ʽʰʽʥʜʝ ʄɯʊ ʧʣʘʪʬʦʨʤʘʩʳ ʘʨץʳʣʳ ʞʘʩʘʣסʘʥ ʦʡʳʥ ʪװʨʽʥʜʝʛʽ װʡʨʝʪʫʰʽ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʙʘʣʘʣʘʨʜʳ ʜʘʤʳʪʫ װʰʽʥ ʞʘʩʘʣʫʜʘ. ʉʦʥʳש ʽʰʽʥʜʝ Drawing ץʦʩʳʤʰʘʩʳ ʤʘץʘʣʘʜʘ 

 ʫʰʳʣʘʨʳ ʤʝʥ ʤʝʢʪʝʧʢʝץʜʘʨʣʘʤʘʣʘʨ ʢᴇʙʽʥʝʩʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦסʥʜʘʡ ʙʘײʘʥ. ʄסʘʨʘʩʪʳʨʳʣץ

ʜʝʡʽʥʛʽ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣʳʧ  ʞʘʩʘʣʘʜʳ. ʆʩʳ ץʦʩʳʤʰʘ ʘʨץʳʣʳ ʙʘʣʘʣʘʨ ʩʫʨʝʪʪʝʨʛʝ ᴇש 

ʙʝʨʽʧ,ʦʡ ᴇʨʽʩʪʝʨʽʥ ʜʘʤʳʪʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʩʦʟʜʘʶʪʩʷ ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʚ 

ʠʛʨʦʚʦʡ ʬʦʨʤʝ, ʩʦʟʜʘʥʥʳʝ ʯʝʨʝʟ ʧʣʘʪʬʦʨʤʫ ʄɯʊ. ɺ ʪʦʤ ʯʠʩʣʝ ʧʨʠʣʦʞʝʥʠʝ Drawing 

ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʩʪʘʪʴʝ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʜʣʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 

ʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʡ ʜʝʪʠ ʢʨʘʩʷʪ ʢʘʨʪʠʥʢʠ ʠ ʨʘʟʚʠʚʘʶʪ 

ʩʚʦʠ ʤʳʩʣʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʤʦʙʠʣʴʜʽ ʙʘסʜʘʨʣʘʤʘ, ץʦʩʳʤʰʘ, ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨ, װʡʨʝʪʫʰʽ ʙʘסʜʘʨʣʘʤʘ, 

ʦʡʳʥʜʘʨ. 

 

çפʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʞʘʩʪʘʨסʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪץʘ ʩʘʡ 

ʤװʜʜʝʣʽ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ᴇʪʝ ץʘʞʝʪè ʜʝʧ, ɽʣʙʘʩʳ ʘʪʘʧ ʢᴇʨʩʝʪʢʝʥʜʝʡ ʞʘʩ ײʨʧʘץץʘ ʙʽʣʽʤ ʙʝʨʫ 

ʞʦʣʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫ װʨʜʽʩʽʥʜʝ ʦשʪʘʡʣʘʥʜʳʨʫ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש 

ʤʘשʳʟʳ ᴇʪʝ ʟʦʨ. פʘʟʽʨʛʽ ץʦסʘʤʜʘסʳ ʙʽʣʽʤ ʞװʡʝʩʽʥ ʜʘʤʳʪʫʜʘ ʘץʧʘʨʘʪʪʳץ, ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʘʞʝʪ ʝʪʽʧ ʦʪʳʨסʘʥ ʢʝʟʝשʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʇʨʝʟʠʜʝʥʪʽ 

ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚʪʳש ᴇʟ ʥʘʟʘʨʳʥʜʘ ײʩʪʘʧ ʦʪʳʨʫʳʥʳש ʦʨʥʳ ʝʨʝʢʰʝ. ʆʣ ᴇʟʽʥʽש ʭʘʣʳץץʘ ʜᴅʩʪװʨʣʽ 

ɾʦʣʜʘʫʳʥʜʘ ʙʽʣʽʤ, סʳʣʳʤ ʩʘʣʘʩʳʥ ʜʘʤʳʪʫʜʘ ʢᴇʧ ʤʽʥʜʝʪʪʝʨ ץʦʡʳʧ, ʩʝʥʽʤ ʘʨʪʳʧ ʦʪʳʨ. 

ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʘʨʜʳ ʜʘʷʨʣʘʧ, ʦʥʳ 

ʦץʫʰʳסʘ ʙʝʨʫ ʧʨʦʮʝʩʽ. ʆץʳʪʫʜʳש ʥᴅʪʠʞʝʩʽ-ʪʝʨʝש ʙʽʣʽʤʜʽ, ᴇʟ ʦʡʳʥ ʜᴅʣʝʣʜʝʡ ʘʣʘʪʳʥ, ʙʽʣʽʤʽʥ 

 ʟʝʛʝ ʘʩʳʨʘ ʘʣʘʪʳʥ, ʞʘʫʘʧʢʝʨʰʽʣʽʛʽ ʤʦʣ , ʝʣʞʘʥʜʳװʧʘʡʜʘʣʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʝ ʞ ץʘʤʜʳסʦץ

ʪײʣסʘʥʳ ʜʘʤʳʪʫ. ʆʩʳ ʤʽʥʜʝʪʪʝʨʜʽש ʞװʟʝʛʝ ʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨ ʤʝʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʢʝʨʝʢ. 

 .ʦʣʜʘʥʫʜʘץ ʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨשʘ ʙʽʣʽʤ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʞʘסʫʰʳʣʘʨץʜʘ ʦשʘʟʽʨʛʽ ʪʘפ

ʉʦʥʳש ʽʰʽʥʜʝ ʄɯʊ ʧʣʘʪʬʦʨʤʘʩʳ ʘʨץʳʣʳ ʙʘʣʘʣʘʨʜʳ ʜʘʤʳʪʫ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨ 

ʞʘʩʘʣʫʜʘ ʩʦʥʳש ʽʰʽʥʜʝ Drawing ץʦʩʳʤʰʘʩʳ ʪʫʨʘʣʳ ʩᴇʟ ץʦʟסʘʤʘץʧʳʥ. ɹײʣ ʢᴇʙʽʥʝʩʝ ʙʘʩʪʘʫʳʰ 

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ʤʝʥ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣʳʧ  ʞʘʩʘʣסʘʥ. ʆʩʳ ץʦʩʳʤʰʘ 

ʘʨץʳʣʳ ʙʘʣʘʣʘʨ ʩʫʨʝʪʪʝʨʛʝ ᴇש ʙʝʨʽʧ,ʦʡ ᴇʨʽʩʪʝʨʽʥ ʜʘʤʳʪʘʜʳ. ɹײʣ ץʦʩʳʤʰʘʥʳ ʞʘʩʘʫ 

ʘʣʛʦʨʠʪʽʤʽʥʝ ʪʦץʪʘʣʘʡʳץ: 

1. MIT App Inventor ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ  ʙʘסʜʘʨʣʘʤʘסʘ ʘʪʘʫ ʙʝʨʽʧ,ʙʽʨʥʝʰʝ ʩʢʨʠʥ ײץʨʘʤʳʟ, 

 :ʘ  ʦʨʥʘʣʘʩʪʳʨʘʤʳʟסʘʞʝʪʪʽ ʩʫʨʝʪʪʽ ʩʢʨʠʥʳʤʳʟץ ʘʞʝʪ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʞᴅʥʝץ

 



146 

 

 
2. ʕʢʨʘʥסʘ ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ ʙʘʪʳʨʤʘʣʘʨסʘ ʘʪʘʫ ʤʝʥ ʪװʩ ʙʝʨʝʤʽʟ: 

 

 
 

3. ʉʦסשʳ ʝʢʽ ʢʦʤʧʦʥʝʥʪ - ʙײʣ  Canvas. ʇʘʣʠʪʨʘʥʳש ʩʫʨʝʪ ʞᴅʥʝ ʘʥʠʤʘʮʠʷ ʪʘʨʪʧʘʩʳʥʘʥ 

Canvas ʢʦʤʧʦʥʝʥʪʽʥ Viewer-ʛʝ ʘʣʳʧ ʢʝʣʽʧ ʦʨʥʘʪʳשʳʟ ʞᴅʥʝ ʦʥʳש ʙʠʽʢʪʽʛʽʥ 300 ʧʠʢʩʝʣʴʛʝ 

  .ʦʷʤʳʟץ

 

 
 

4. ɹʣʦʢ ʙᴇʣʽʤʽʥʝʥ ץʘʞʝʪ ʢʦʤʧʦʥʝʥʪʝʨʜʽ ʪʘשʜʘʧ ʰʘʨʪʳʥ ʙʣʦʢ ʪװʨʽʥʜʝ ײץʨʘʩʪʳʨʘʤʳʟ.  

 

 
 

4.ɼᴅʣ ʦʩʳ ʙʘסʳʪʪʘ ʙʽʨʥʝʰʝ ʩʢʨʠʥʜʘʨ ײץʨʳʧ ʪװʨʣʽ ʩʫʨʝʪʪʝʨ ץʦʷʤʳʟ. 
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 ʜʘʨʣʘʤʘʩʳסʦʩʳʤʰʘʥʳ  MIT AI2 Companion ʙʘץ ʨʽʥʜʝװʦʩʳʤʰʘʤʳʟ ʜʘʡʳʥ, QR ʢʦʜ ʪפ .5
ʘʨץʳʣʳ ײʷʣʳ ʪʝʣʝʬʦʥʳʤʳʟסʘ ʞװʢʪʝʧ ʘʣʳʧ, ץʦʣʜʘʥʘ ʘʣʘʤʳʟ. 
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çSECOND LIFEè ʇʃɸʊʌʆʈʄɸʉʓʅ פʆʃɼɸʅʋ ï ʆפʓʊʋ ʇʈʆʎɽʉɯʅ 

ɸפʇɸʈɸʊʊɸʅɼʓʈʋɼʓױ רʊʓʄɼʓ ɾʆʃʓ 

 

ʅ. ʈʳʩʙʝʢץʳʟʳ, ʍʵʥʘʥʴ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʜʦʢʪʦʨʘʥʪʳ 

 ϸʣ-ʌʘʨʘʙʠ ϧϯʋ, ɸʣʤʘʪʳ Ϩ. 

ʅ.ɸ. ʆʜʘʥʦʚʘ, ʦץʳʪʫʰʳ 

 ɸʣʤʘʪʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʞϸʥʝ ʤʘʰʠʥʘ ʞʘʩʘʫ ʢʦʣʣʝʜʞʽ, ɸʣʤʘʪʳ Ϩ. 

 

ʊװʡʽʥʜʝʤʝ. פʘʟʽʨʛʽ ʪʘשʜʘסʳ ʞʘᴃʘʥʜʳץ ʧʨʦʙʣʝʤʘʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ʘʣסʘʰ ʨʝʪ ʙʝʪʧʝ-ʙʝʪ 

ʢʝʣʽʧ ʦʪʳʨ. ʆץʫʰʳʣʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨ ץʘʰʳץʪʳץʪʘʥ ʙʽʣʽʤ ʘʣʳʧ, ʦץʳʪʫʰʳʣʘʨ ʦץʳʪʫ װʨʜʽʩʽʥʜʝ 

ᴅʨʪװʨʣʽ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ץʦʣʜʘʥʳʣʫʜʘ. ʉʦʥʳש ʙʽʨʽ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʝʛʽ Second Life 

ʧʣʘʪʬʦʨʤʘʩʳ. ɹײʣ ʧʣʘʪʬʦʨʤʘʜ ʰʳʥʘʡʳ ʘʫʜʠʦʚʠʟʫʘʣʜʳ ʤʦʜʝʣʴʜʝʫʜʽ סʘʥʘ ײʩʳʥʳʣʳʧ ץʦʡʤʘʡ, 

ʚʠʨʪʫʘʣʜʳ ʞᴅʥʝ ᴇʤʽʨʜʝʛʽ ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ʤʝʥ ʦץʫʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳ ʙʽʨʽʢʪʽʨʝʜʽ. ɹʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʢʝʟ ʢʝʣʛʝʥ ʪʽʣʜʽ ʤʝשʛʝʨʫʽʥʝ, ʞʘʥ-ʞʘץʪʳ ʙʽʣʽʤ ʘʣʫʳʥʘ 

ʞᴅʥʝ ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʞʝʪʽʣʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʘץʘʣʘʜʘ  ᴅʜʝʙʠʝʪʪʝʨʛʝ ʰʦʣʫ ʞʘʩʘʣʳʥʳʧ, 

ʦʩʳ ʧʣʘʪʬʦʨʤʘʥʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʫ ʥᴅʪʠʞʝʣʝʨʽ ץʘʨʘʣʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ʕʪʦ ʧʝʨʚʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʛʣʦʙʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. ʐʢʦʣʴʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʘ ʫʯʠʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ. ʆʜʥʘ ʠʟ ʥʠʭ ʪʘʢʠʭ - ʧʣʘʪʬʦʨʤʘ Second Life ʚ 
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ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ. ʕʪʘ ʧʣʘʪʬʦʨʤʘ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʣʘʛʘʝʪ ʨʝʘʣʠʩʪʠʯʥʦʝ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʦ ʪʘʢʞʝ ʦʙʲʝʜʠʥʷʝʪ ʚʠʨʪʫʘʣʴʥʳʝ ʠ ʨʝʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʫʯʝʙʥʦʡ ʩʨʝʜʝ. 

ʇʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʦʚʣʘʜʝʪʴ ʣʶʙʳʤ ʷʟʳʢʦʤ, ʧʦʣʫʯʠʪʴ ʨʘʟʥʦʩʪʦʨʦʥʥʠʝ ʟʥʘʥʠʷ ʠ ʢʨʠʪʠʯʝʩʢʠ 

ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤ, Second life, ʧʣʘʪʬʦʨʤʘ, ʘץʧʘʨʘʪʪʘʥʜʳʨʫ, ʙʽʣʽʤ ʙʝʨʫ. 

 

ɹʽʣʽʤ ʙʝʨʫ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש ʞʘשʘ ʪʝʥʜʝʥʮʠʷʣʘʨʳ ʦץʫʜʳש ʞʘשʘ 

ʙʘʣʘʤʘʣʘʨʳʥ ʘʰʪʳ. פʘʟʽʨʛʽ ʢʝʟʜʝ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʽ (VW) ʧʘʡʜʘʣʘʥʫ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʤʘשʳʟʜʳ 

ᴅʜʽʩ ʙʦʣʜʳ. ʊʝʭʥʦʣʦʛʠʷ ʤʝʥ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʝʛʽ ʩʦסשʳ ʞʝʪʽʩʪʽʢʪʝʨ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʤʝʥ ʞʝשʽʣʜʝʪʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʜʳ. ɺʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʝʨ (VW) 1980 ʞʳʣʜʘʨʳ 

 ʘʡ ʞᴅʥʝסשʰʽʥ ʙʽʨʳװ ʘʥʳʤʝʥ, VWסʤʢʽʥ ʙʦʣװʨʣʽ ʬʦʨʤʘʜʘ ʢᴇʨʽʥʫʽ ʤװʘʥʥʘʥ ʙʘʩʪʘʧ ᴅʨʪסʨʳʣײץ

ʜᴅʡʝʢʪʽ ʘʥʳץʪʘʤʘ ʞʦץ. ɼʠʢʢʠ (2005) VW-ʜʽ ʢᴇʧʪʝʛʝʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʜʘʫʳʩʪʳץ ʩᴇʡʣʝʩʫ 

ʥʝʤʝʩʝ ʤᴅʪʽʥʜʽʢ ʩᴇʡʣʝʩʫ ʘʨץʳʣʳ ʙʽʨ-ʙʽʨʽʤʝʥ ץʦʟסʘʣʫסʘ ʞᴅʥʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦʥʣʘʡʥ-ʠʤʠʪʘʮʠʷʣʳץ ʦʨʪʘ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʜʳ. ɼʫʥʢʘʥ, ʄʠʣʣʝʨ ʞᴅʥʝ ʎʟʷʥ 

(2012) VW ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ װʡʨʝʥʫʛʝ, ʦʡʥʘʫסʘ ʥʝʤʝʩʝ ʦʣʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢʝʟ ʢʝʣʛʝʥ ʦʥʣʘʡʥ ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʥʳ ץʘʤʪʠʪʳʥʳʥ ʘʪʘʧ ᴇʪʪʽ. ɹʽʣʽʤ ʙʝʨʫʜʽש 

ʙʘʩʪʳ ʤᴅʩʝʣʝʩʽ - ʦץʳʪʫ ʥᴅʪʠʞʝʩʽʥ ʘʨʪʪʳʨʫ ʢʝʨʝʢ ʝʢʝʥʜʽʛʽ ʙᴅʨʽʤʽʟʛʝ ʤᴅʣʽʤ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ VW-

ʜʽ ʧʘʡʜʘʣʘʥʫ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ײץʥʜʳ ײץʨʘʣ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʫʜʘ. VW ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ײץʥʜʳ 

ʪʽʣʜʽʢ ʢʦʥʪʝʢʩʪʪʝʨʛʝ ʝʥʫ װʰʽʥ ʤʘשʳʟʜʳ ʤװʤʢʽʥʜʽʢʪʝʨ ײʩʳʥʘʜʳ. VW ï ʙײʣ ץʦʣʜʘʥʫʰʳʣʘʨסʘ 

ʞʦסʘʨʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʠʤʤʝʨʩʠʷʣʳץ ᴅʩʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʜʘסʳ 3D-

ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘ (Abdelazis, Riad & Senousy, 2014). פʘʟʽʨʛʽ ʪʘשʜʘ ʢᴇʧ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘ 

ʙʘʩʪʘסʘʥ ʞʘשʘ VW-ʪʽש ʙʽʨʽ - ʙײʣ Second life ʧʣʘʪʬʦʨʤʘʩʳ. 

ᴄʨ ʤסײʘʣʽʤʥʽש ʙʘʩʪʳ ʤʽʥʜʝʪʽ - ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ɸʂʊ-ʥʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʪʽʣʛʝ ʜʝʛʝʥ ʙʽʣʽʢʪʽʣʽʛʽ ʤʝʥ ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫ. 

ʂᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨʜʳש ʪײʞʳʨʳʤʜʘʫʳ ʙʦʡʳʥʰʘ Second life (SL) ʧʣʘʪʬʦʨʤʘʩʳ ʙײʣ ʦʡʳʥ; 

ʢᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨ ʦʥʳ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽ ʧʣʘʪʬʦʨʤʘʩʳ ʜʝʧ ʘʪʘʡʜʳ. Second Life (SL) ץʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ᴅʣʝʫʤʝʪʪʽʢ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʥʽש ʝש ʪʘʥʳʤʘʣ ʞᴅʥʝ ʢʝץ שʦʣʜʘʥʳʣʘʪʳʥ װʣʛʽʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʣ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʃʠʥʜʝʥ ʟʝʨʪʭʘʥʘʩʳʥʜʘ ʞʘʩʘʣʳʧ, 2003 ʞʳʣʳ ʪʘʨʘʣʘ ʙʘʩʪʘʜʳ. 

Second Life ʠʥʪʝʨʘʢʪʠʚʪʽ ʩʠʥʭʨʦʥʜʳ 3D ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ (ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʢᴇʧ ץʦʣʜʘʥʫʰʳʣʘʨ ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʩʳ Multi-Users Virtual Environment ʥʝʤʝʩʝ MUVE ʜʝʧ 

ʘʪʘʣʳʥʘʜʳ) (ɺʘʥʛ, ʉʦʥʛ, ʉʷ ʞᴅʥʝ ʗʥ, 2009). Second Life ʪʦʣʳסʳʤʝʥ ʥʝʛʽʟʽ ץʘʣʘʥסʘʥ ʦʥʣʘʡʥ-

 ʘץʩʘʪʪʘʨʤʝʥ ʢʽʨʝʜʽ, ʙʘʩץʨʣʽ ʤʘװʘʤ ʨʝʪʽʥʜʝ ʜʘʤʳʜʳ. ɸʜʘʤʜʘʨ Second life ʧʣʘʪʬʦʨʤʘʩʳʥʘ ᴅʨʪסʦץ

ʘʜʘʤʜʘʨʤʝʥ ʢʝʟʜʝʩʫ, ʙʽʣʽʤ ʙʝʨʫ, ʞײʤʳʩ ʽʩʪʝʫ, ʙʽʣʽʤ ʘʣʫ.(ʐʠʣʣʝʨ, 2009). 

 Second life ï ʦץʳʪʫ  װʰʽʥ ץʦʣʜʘʥʳʣסʘʥ ʝש ʢᴇʧ ʪʘʨʘʣסʘʥ ץʦʣʜʘʥʫʰʳʩʳ ʢᴇʧ ʚʠʨʪʫʘʣʜʳ 

ʧʣʘʪʬʦʨʤʘ. ʃʠʥʜʝʥ ʟʝʨʪʭʘʥʘʩʳ 2003 ʞʳʣʳ çʂʘʤʧʫʩ: Second lifeè ʰʳסʘʨסʘʥʥʘʥ ʙʘʩʪʘʧ, ʢᴇʧʪʝʛʝʥ 

ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ ʤʝʥ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʩʪʫʜʝʥʪʪʝʨʽש ɻʘʨʚʘʨʜ, ʇʨʠʥʩʪʦʥ, ɼʨʝʢʩʝʣʴ, ɹʦʣ 

ʐʪʘʪ, ʉʪʵʥʬʦʨʜ, ʆʛʘʡʦ ʞᴅʥʝ ɹʦʫʣʠʥʛ-ɻʨʠʥ ʉʪʵʡʪ ʩʠʷץʪʳ ʪʽʣʜʽʢ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ 

ʞʝʪʽʣʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ װʰʽʥ Second Life-ʜʘ ᴇʟʜʝʨʽʥʽש ʚʠʨʪʫʘʣʜʳ ʦʨʪʘʣʘʨʳʥ ײץʨʜʳ. (Schiller, 

2009; HismanogluI, 2012). 

Second life ʧʣʘʪʬʦʨʤʘʩʳʥʘ ʢʝʣʝʩʽ ʘʥʳץʪʘʤʘʣʘʨ ʤʝʥ ʪװʩʽʥʜʽʨʤʝʣʝʨ ʙʝʨʽʣʜʽ: 

 ʘʣʳʤʜʘʨ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤ ʩʠʥʭʨʦʥʜʳ ʙʘʡʣʘʥʳʩ ʧʝʥ ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽנ .1

ʦʡʜʘסʳʜʘʡ ץʦʣʜʘʡ ʘʣʘʜʳ ʞᴅʥʝ ʩʦʥʜʳץʪʘʥ ץʘʪʳʩʫʰʳʣʘʨʜʳ ʙʽʣʽʤ ʘʣʫסʘ ʳʥʪʘʣʘʥʜʳʨʘʜʳ ʜʝʧ 

ʤʦʡʳʥʜʘʡʜʳ (ɹʘʨʘʙ, ʊʦʤʘʩ, ɼʦʜʞ, ʂʘʨʪʦ ʞᴅʥʝ ʊʫʟʫʥ, 2005; ɼʝ ʃʶʩʠʷ, ʌʨʵʥʩʠʩ, ʇʘʩʩʝʨʦ ʞᴅʥʝ 

ʊʦʨʪʦʨʘ, 2009). 

2. ʆץʫ ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʨʝʪʽʥʜʝ MUVE ʢʝʤ ʜʝʛʝʥʜʝ ʪᴇʨʪ ʝʨʝʢʰʝʣʽʢʢʝ ʠʝ: 1) װʰ ᴇʣʰʝʤʜʽ 

ʠʣʣʶʩʪʨʘʮʠʷ ʢʝשʽʩʪʽʛʽ, (2) ʧʘʡʜʘʣʘʥʫʰʳʥʳ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʙʝʡʥʝʣʝʡʪʽʥ ʘʚʘʪʘʨ, (3) ʤᴅʪʽʥ, ʘʫʜʠʦ 

ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ װʰʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ײץʨʘʣʜʘʨ, ʩʠʤʚʦʣʜʳץ ʬʦʨʤʘʪʪʘʨ (Dickey, 2005a, 

2005b, 2011) ʞᴅʥʝ (4) çʧʘʡʜʘʣʘʥʫʰʳʥʳש ᴅʣʝʤʜʽʢè ʜʝשʛʝʡʜʝ ᴅʨʝʢʝʪ ʝʪʫ ץʘʙʽʣʝʪʽ ç(Hew & 

Cheung, 2010, 34-ʙʝʪ). 

3. ᴄʨ ʪװʨʣʽ ʙץײʘʨʘʣʳץ ʘץʧʘʨʘʪ ײץʨʘʣʜʘʨʳ ʘʨץʳʣʳ ʞʘʩʘʣסʘʥ ʙײʣ MUVE-ʣʘʨ ʘʨʘʩʳʥʜʘ 

Second Life - ʙײʣ ʝש ʪʘʥʳʤʘʣ, ʘʢʘʜʝʤʠʷʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʽʩʢʝʨʠ ʤʘץʩʘʪʪʘʨ װʰʽʥ װʣʢʝʥ 
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ʤʘשʳʟסʘ ʠʝ. ʂᴇʧʪʝʛʝʥ ʢʦʣʣʝʜʞʜʝʨ ʤʝʥ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʚʠʨʪʫʘʣʜʳ ʩʘʙʘץʪʘʨ, ʧʽʢʽʨʪʘʣʘʩʪʘʨ, 

ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ, ʵʢʩʢʫʨʩʠʷʣʘʨ ʞᴅʥʝ ץʦʥʘץʪʘʨסʘ ʘʨʥʘʣסʘʥ ʜᴅʨʽʩʪʝʨ ײʩʳʥʘ ʦʪʳʨʳʧ, ʝʢʽʥʰʽ ᴇʤʽʨʛʝ 

 .ʤʢʽʥʜʽʢ ʘʣʜʳ (Diehl & Prins, 2008)װʘ ʤסʘʪʳʩʫץ

ʆץʫ ʧʣʘʪʬʦʨʤʘʩʳ ʨʝʪʽʥʜʝ Second Life ʚʠʟʫʘʣʜʳ ʞᴅʥʝ ʠʤʤʝʨʩʠʚʪʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ, 

ʤᴅʪʽʥʜʽʢ, ʩʠʤʚʦʣʜʳץ ʞᴅʥʝ ʘʫʜʠʦ ʬʦʨʤʘʪʪʘʨʜʘסʳ ʩʠʥʭʨʦʥʜʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʨʜʽ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʦץʳʪʫ ʤʝʥ ʪʦʧʪʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽץ שʳʟʳץʪʳ ʦʨʪʘʩʳʥ ײʩʳʥʘʜʳ. (ʀʙʘʥʝʩ ʞᴅʥʝ ʙʘʩץʘʣʘʨ, 

2011).  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, Second Life ʠʤʤʝʨʩʠʚʪʽ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦʨʪʘסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽ ʤʝʥ ʙʝʣʩʝʥʜʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʦץʫʜʳ ץʳʟʳץʪʳ ᴅʨʽ ʪʘʨʪʳʤʜʳ ʝʪʫ 

 ʥʜʳײץ ʰʽʥ ᴇʪʝװ ʣ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨײʘ ʙʦʣʘʜʳ. Second Life ʧʣʘʪʬʦʨʤʘʩʳ - ʙסʰʽʥ ʧʘʡʜʘʣʘʥʫװ

 ʤʢʽʥʜʽʢװʳʟʜʳ ʤשʘ ʤʘסʢʽʣ ᴅʣʝʤʜʝ ʘʜʘʤʜʘʨʤʝʥ ʪʽʣʜʽʢ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫװʘ ʙסʨʘʣ, ᴇʡʪʢʝʥʽ ʦʣʘʨײץ

ʙʝʨʝʜʽ (ʍʠʩʤʘʥʦʛʣʫ, 2012). 

ʏʘʨʣʴʟ ʉʷʦʢʩʶ ɺʘʥʛʪʳש ʞʘʟסʘʥ çSecond Life ʧʣʘʪʬʦʨʤʘʩʳʥʜʘסʳ ʪʦʧʪʳץ ʧʽʢʽʨʪʘʣʘʩʪʘʨסʘ 

ʞʘסʜʘʡ ʞʘʩʘʫè ʤʘץʘʣʘʩʳʥ ʦץʳʧ ʞʘʪץʘʥʜʘ, ץʳʪʘʡʣʳץ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʘʤʝʨʠʢʘʥʜʳץ ʩʪʫʜʝʥʪʪʝʨ 

ᴇʟʜʝʨʽʥʽש ʥʘץʪʳ ʞװʟʜʝʨʽʥ ʙʽʣʤʝʡʜʽ, ʙʽʨʘץ ʦʣʘʨ ʙʽʨ-ʙʽʨʽʤʝʥ ʝʨʢʽʥ ʞᴅʥʝ ʝʰ ץʳʤʩʳʥʙʘʡ ʩᴇʡʣʝʩʝʜʽ, 

ᴇʟ ʦʡʣʘʨʳʥ ʞʝʪʢʽʟʫʜʝ ײʷʣʤʘʡʜʳ. 

 

ʉʫʨʝʪ - 1. ɹײʣ SL ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ʦץʳʪʫ ʦʨʪʘʩʳ 

 

Second Life  ʧʣʘʪʬʦʨʤʘʩʳʥʘ ץʘʣʘʡ ʢʽʨʫʛʝ ʙʦʣʘʜʳ? 

ɸʣʜʳʤʝʥ ʩʪʫʜʝʥʪ ʧʝʥ ʦץʳʪʫʰʳ ʧʣʘʪʬʦʨʤʘʥʳ ʞװʢʪʝʧ ʘʣʳʧ, ʩʦʜʘʥ ʢʝʡʽʥ 

www.secondlife.com ʨʝʩʤʠ ʩʘʡʪʳʥʘ ʢʽʨʽʧ ʪʽʨʢʝʣʫ ʢʝʨʝʢ. SL ᴇʥʝʨʪʘʙʳʩʳʥʳש ʥʝʛʽʟʽ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳ ʥʝʤʝʩʝ çʨʝʟʠʜʝʥʪʪʝʨʜʽè ᴇʟ ᴇʢʽʣʜʝʨʽ - ʘʚʘʪʘʨʣʘʨ ʘʨץʳʣʳ ײץʨʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɸʚʘʪʘʨʣʘʨ, ʥʘץʪʳ ᴅʣʝʤʜʝʛʽ ʩʠʷץʪʳ, ᴇʟ ʞʝʨʣʝʨʽʥ ʩʘʪʳʧ ʘʣʫʜʘʥ, װʡ ʩʘʣʫʜʘʥ, 

ʞʳʣʞʳʤʘʡʪʳʥ ʤװʣʽʢʪʽ ʞʘʣסʘ ʘʣʫʜʘʥ, ʞײʤʳʩ ʽʩʪʝʫʜʝʥ, ʙʠ ʙʠʣʫʜʝʥ, ʫʥʠʚʝʨʩʠʪʝʪʪʝ ʦץʫʜʘʥ, 

 .ʘ ᴅʨʝʢʝʪʪʝʨʜʽ ʞʘʩʘʡ ʘʣʘʜʳץʜʘʡʣʘʨʜʘ ʢʝʟ-ʢʝʣʛʝʥ ʙʘʩסʨʣʽ ʞʘװʘ ʜʘ ᴅʨ ʪץʡʣʝʥʫʜʝʥ ʞᴅʥʝ ʙʘʩװ

ɹʘʨʣʳץ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʽש ʞʝʢʝ ʤᴅʣʽʤʝʪʪʝʨʽʥ ᴇʟʽʥʽש ʘʪʳ-ʞᴇʥʽʥ, ʤʝʢʝʥ-ʞʘʡʳʥ, 

ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘʩʳʥ ʞᴅʥʝ ʞʳʥʳʩʳʥ ץʦʩʘ ʙʝʨʫʽ ʢʝʨʝʢ. ʆʜʘʥ ʢʝʡʽʥ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʝ Second 

Life-ʜʘ ʙʝʡʥʝʣʝʡʪʽʥ ʘʚʘʪʘʨʜʳ ʪʘשʜʘʫ ʩײʨʘʣʘʜʳ. ᴄʜʝʪʪʝ, ʪʽʨʢʝʣʫʜʽש ʝʢʽ ʪװʨʽ ʙʘʨ. ʆʣʘʨʜʳש ʙʽʨʽ - 

ʘץʳʩʳʟ, ʝʢʽʥʰʽʩʽ - ʪʘʣʘʧ ʝʪʽʣʝʪʽʥ ʥʦʤʠʥʘʣʜʳ ʪᴇʣʝʤʤʝʥ çPremiumè ʜʝʧ ʘʪʘʣʘʜʳ. ɸʣʘʡʜʘ, ʪʝʛʽʥ 

ʝʩʝʧʪʽʢ ʞʘʟʙʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʦʙʲʝʢʪʽʣʝʨʜʽ ʫʘץʳʪʰʘ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʇʘʡʜʘʣʘʥʫʰʳʣʘʨ Second Life ʤװʰʝʣʝʨʽ ʙʦʣסʘʥ ʢʝʟʜʝ, ʦʣʘʨ ᴅʨʪװʨʣʽ ʚʠʨʪʫʘʣʜʳ ᴅʨʝʢʝʪʪʝʨʜʽ 

ʞװʨʛʽʟʫʛʝ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʞʝʨʜʽ ʩʘʪʳʧ ʘʣʘ ʘʣʘʜʳ. ᴆʟʽʥʽש ʜʦʩʪʳץ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʠʥʪʝʨʬʝʡʩʽʤʝʥ Second Life ץʦʣʜʘʥʫʰʳʣʘʨסʘ ʢʨʝʘʪʠʚʪʽ ʞᴅʥʝ ʞʘשʘʰʳʣ ʠʜʝʷʣʘʨʜʳ ײʩʳʥʘʜʳ. 

ʄʳʩʘʣʳ, ʙײʣ ʩʪʫʜʝʥʪʪʝʨʛʝ ʪײʣסʘ (ʞʘʥʫʘʨʣʘʨ, ʘʜʘʤ ʥʝʤʝʩʝ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʥᴅʨʩʝ) ײץʨʫסʘ 

ʞᴅʥʝ ʙʽʨ ʫʘץʳʪʪʘ ʙʽʨ ʦʨʪʘʜʘ ʪײʨʘʪʳʥ ʙʘʩץʘ ʘʜʘʤʜʘʨʤʝʥ ᴇʟʘʨʘ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ץʘʨʳʤ-

 ,ʣʛʽʩʽʥװ ʘ ʢʠʽʤסʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣʘʨװʨʽʥ ᴇʟʛʝʨʪʫʛʝ ʤװʳ ʪץʩʳʨʪ שʘ ʞᴅʥʝ ʦʣʘʨʜʳץʘʪʳʥʘʩץ

ʰʘʰʪʳש ʪװʩʽ, ʘʷץ ʢʠʽʤ ʞᴅʥʝ ʪ.ʙ. ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ (ʀʥʤʘʥ, ʈʘʡʪ, & ʍʘʨʪʤʘʥ, 2010; 

ʆʫʢʩ, 2011). 

 

http://www.flickr.com/photos/42691103@N00/3068259559/
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ʉʫʨʝʪ - 2. ɹײʣ ʩʫʨʝʪʪʝʨ Second Life-ʜʘסʳ ʢʝʣʙʝʪʪʽ ʪʘשʜʘʫʜʳװ שʣʛʽʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

ʆץʳʪʫ װʜʝʨʽʩʽʥʜʝʛʽ Second Life  ʧʣʘʪʬʦʨʤʘʩʳ 

ɽʥʜʽ ʙʽʟ ʦʩʳ ʧʣʘʪʬʦʨʤʘʥʳ ʦץʳʪʫ װʜʝʨʽʩʽʥʝ ʝʥʛʽʟʫ ʪʫʨʘʣʳ ʘʡʪץʳʤʳʟ ʢʝʣʝʜʽ. Second Life SL 

ʽʰʽʥʜʝ ʙʦʣʘʪʳʥ ᴅʨʝʢʝʪʪʝʨʜʽ ʞʘʟʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. ʅᴅʪʠʞʝʩʽʥʜʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʥʝʤʝʩʝ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ SL-ʜʘ (Wang, Song, Xia, & Yan (2009) ʞʘʟʳʣסʘʥ ᴇʟʜʝʨʽʥʽש ʙʝʡʥʝʢʣʠʧʪʝʨʽʥ 

ʢᴇʨʫ ʘʨץʳʣʳ ᴇʟʜʝʨʽʥʽש ʞʝʢʝ ᴇʥʽʤʜʽʣʽʢʪʝʨʽʥ ʞᴅʥʝ ʙʘʩץʘʣʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ʙʘסʘʣʘʫסʘ ʞᴅʥʝ 

ʙʝʡʥʝʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ɹײʣ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʙʘʨʣʳץ ʤװʜʜʝʣʽ ʪʘʨʘʧʪʘʨסʘ (ᴅʩʽʨʝʩʝ 

ʤסײʘʣʽʤʜʝʨʛʝ, ʦץʳʪʫʰʳʣʘʨסʘ ʞᴅʥʝ ʟʝʨʪʪʝʫʰʽʣʝʨʛʝ) ʦץʫʰʳʣʘʨʜʳש ʪʽʣʜʽʢ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

 ʩʘʨʪʫʜʳ ʙʝʡʥʝʣʝʫʛʝ ʞᴅʥʝץʛʝʡʣʝʨʽʥ ʞʘשʙʽʣʽʤ ʜʝ שʫʰʳʣʘʨʜʳץʳʩʳʥʘʥ ʦסʨײʘʪʳʥʘʩ ʪץ-ʘʨʳʤץ

ʪײʞʳʨʳʤʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʦʩʳʣʘʡʰʘ, Second Life ʧʣʘʪʬʦʨʤʘʩʳʥʜʘסʳ ץʦʨʰʘסʘʥ ʦʨʪʘ 

ʥʘץʪʳ ᴇʤʽʨʛʝ ʝʣʽʢʪʝʡʜʽ ( ʏʝʥʛ, ʏʞʘʥ, ʎʘʡ, 2010; Storey & Wolf, 2010). ɸʚʘʪʘʨʣʘʨ ʞʦסʘʨʳʜʘ 

ʘʡʪʳʣסʘʥʜʘʨʜʘʥ ʙᴇʣʝʢ, ʙʘʩץʘ ʜʘ ץʦʣʜʘʥʫʰʳʣʘʨʤʝʥ ʜᴅʩʪװʨʣʽ ʤᴅʪʽʥʜʽʢ ʩᴇʡʣʝʩʫ ʥʝʤʝʩʝ ʜʘʫʳʩʪʳץ 

ʯʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʩᴇʡʣʝʩʝ ʘʣʘʜʳ (Carter & Elseth, 2009).  

ɺʠʨʪʫʘʣʜʳ ʰʳʥʜʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ Second Life ʧʣʘʪʬʦʨʤʘʩʳʤʝʥ ʪʽʣʜʽʢ ʦץʳʪʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʝʥʛʽʟʫ ʰʳʥʘʡʳ ʘʫʜʠʦʚʠʟʫʘʣʜʳ ʤʦʜʝʣʴʜʝʫʜʽ ײʩʳʥʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ 

 ʰʽʥװ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ שʫʜʳץʠʤʳʣ ʤʝʥ ʦץ-ʘʪʘʨ ʚʠʨʪʫʘʣʜʳ ʞᴅʥʝ ᴇʤʽʨʜʝʛʽ ᴇʟʘʨʘ ʽʩץ

 ʫʜʳ ʳʥʪʘʣʘʥʜʳʨʘʜʳ ʞᴅʥʝץʘʪʳʥʘʩ ʦץ-ʘʨʳʤץ ץʘʥ ʦʨʪʘʥʳ ʙʽʨʽʢʪʽʨʝʜʽ. ʉʠʤʙʠʦʪʠʢʘʣʳסʦʨʰʘץ

ʘסʳʣʰʳʥ ʪʽʣʽʥ ʦץʳʪʫ ʤʝʥ ʦץʫʜʳ ᴅʣʜʝץʘʡʜʘ ʪʠʽʤʜʽ, ץʳʟʳץʪʳ ʝʪʝʜʽ ʞᴅʥʝ ʩʳʥ ʪײʨסʳʩʳʥʘʥ 

ʞʝʪʽʣʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ (ʏʫʥʛ, 2012). ɸʜʘʤʜʘʨ SL-ʛʝ ᴅʨʪװʨʣʽ ʤʘץʩʘʪʪʘʨʜʘ ʢʽʨʝʜʽ, ʙʽʨʘץ 

ʙʘʩץʘʣʘʨʤʝʥ ʢʝʟʜʝʩʫ, ʞײʤʳʩ ʽʩʪʝʫ, ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʙʽʣʽʤ ʘʣʫ ʞᴅʥʝ  ʢᴇשʽʣ ʢᴇʪʝʨʫ, (Hundsberger, 

2009; Schiller, 2009). 

ʄסײʘʣʽʤʜʝʨʜʽש Second Life ʧʣʘʪʬʦʨʤʘʩʳʥʘ ʢᴇʟץʘʨʘʩʳ ʤʝʥ ʙʝʨʝʨ ʙʘסʘʩʳ.  

Second Life ʤסײʘʣʽʤʜʝʨʛʝ ʙʦʣʳʧ ʞʘʪץʘʥ ʦץʠסʘʣʘʨʜʳ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ  ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. SL-ʜʝ ʞʘʟʳʣסʘʥ ʙʝʡʥʝʞʘʟʙʘʣʘʨʜʳ ʢᴇʨʛʝʥʥʝʥ ʢʝʡʽʥ ʤסײʘʣʽʤʜʝʨ ʦʣʘʨʜʳש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʞᴅʥʝ ʙʘʩץʘ ʘʜʘʤʜʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ʙʘסʘʣʘʡ ʘʣʘʜʳ (Cheng, Zhan & 

Chen, 2010). ɹʘʩץʘ ᴅʨʽʧʪʝʩʪʝʨ ᴇʪʢʽʟʽʣʛʝʥ ʩʘʙʘץʪʳ ʤסײʘʣʽʤ ץʦʣʜʘʥסʘʥ ᴅʜʽʩʪʝʤʝ ʪײʨסʳʩʳʥʘʥ ʩʳʥʘʡ 

ʘʣʘʜʳ. ʆʣʘʨ ᴇʟ ᴅʨʽʧʪʝʩʽʥʝ ײʩʳʥʳʣסʘʥ ʩʘʙʘץʪʳש ʞʘץʩʳ ʞʘסʳ ʤʝʥ ʦʣץʳʣʳץʪʘʨʳ ʪʫʨʘʣʳ ʢʝʨʽ 

ʙʘʡʣʘʥʳʩ ʙʝʨʝ ʘʣʘʜʳ. ʆʣʘʨ ᴅʨʽʧʪʝʩʪʝʨʽʥʝ ʩʦʣ ʩʘʙʘץʪʳ ᴇʪʢʽʟʫʜʽש ʞʘץʩʳ ʪᴅʩʽʣʜʝʨʽ ʪʫʨʘʣʳ 

ʧʘʡʜʘʣʳ ʢʝשʝʩʪʝʨ ʙʝʨʝ ʘʣʘʜʳ. ɼᴅʣ ʦʩʳ ʧʨʦʮʝʩʪʽ ʩʪʫʜʝʥʪʪʝʨʤʝʥ ʜʝ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʉʪʫʜʝʥʪʪʝʨ 

 ʘʪʘʨץ ʪʳ ʞʘʟʘ ʘʣʘʜʳ, ʩʦʥʳʤʝʥץʢʽʣ ʩʘʙʘװʘʣʘʨʜʳ ʥʝʤʝʩʝ ʙסʠץʘʥ ʦץʘʥ ʦʨʪʘʜʘ ʙʦʣʳʧ ʞʘʪסʦʨʰʘץ

SL-ʜʝ ʞʘʟʳʣסʘʥ ʙʝʡʥʝʢʣʠʧʪʝʨʜʽ ʢᴇʨʫ ʘʨץʳʣʳ ᴇʟʜʝʨʽʥʩʳʥʘʡ ʘʣʘʜʳ. 

SL-ʜʝ ʙʘʡʣʘʥʳʩ ʝʢʽ ʞʦʣʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ: ʩʠʥʭʨʦʥʜʳ ʥʝʤʝʩʝ ʩʠʥʭʨʦʥʜʳ ʝʤʝʩ 

ʞᴅʥʝ ʜʘʫʳʩʪʳץ ʩᴇʡʣʝʩʫʣʝʨ ʙʦʣʘʪʳʥ ʤᴅʪʽʥʜʽʢ ʯʘʪ. פʘʨʳʤ-ץʘʪʳʥʘʩ ʞʝʢʝ ʥʝʤʝʩʝ ʪʦʧʪʳץ ʬʦʨʤʘʪʪʘ 

-ʘʨʳʤץ ʳʪ ʨʝʞʠʤʽʥʜʝ ʙʽʨ-ʙʽʨʽʤʝʥ ʘʫʳʟʰʘץʪʳ ʫʘץʦʣʜʘʥʫʰʳʣʘʨ ʥʘפ .ʤʢʽʥװʡʳʤʜʘʩʪʳʨʳʣʫʳ ʤײ

 ʘʤʪʘʤʘʩʳʟץ ʘʙʘʪʳʥץ ʳ ʙʽʨ ʰʳʥʘʡʳסʪʘ שʣ ʤᴅʪʽʥʜʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽײʘʪʳʥʘʩ ʞʘʩʘʡ ʘʣʘʜʳ, ʙץ

ʝʪʝʜʽ. ɸʚʘʪʘʨʣʘʨ ʤᴅʪʽʥʜʽʢ ʭʘʙʘʨʣʘʤʘʣʘʨ ʤʝʥ ʘʫʜʠʦ ʩᴇʡʣʝʩʫʣʝʨʜʝʥ ʙʘʩץʘ ץʘʨʘʧʘʡʳʤ ʘʫʳʟʰʘ 

ʝʤʝʩ ץʠʤʳʣʜʘʨ (ʤʳʩʘʣʳ, ץʦʣ ʙײʣסʘʫ, ʙʘʩ ʙʘʨʤʘץ) ʘʨץʳʣʳ ʜʘ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝ ʘʣʘʜʳ. (ʏʵʥ, ʏʞʘʥ, 

ʎʘʡ, 2010). 

ʆץʫ ʤʘץʩʘʪʪʘʨʳʥʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, SL ʩʳʥʳʧʪʘʨʳ ᴅʨ ʪװʨʣʽ ʦץʫ ʤᴅʥʝʨʣʝʨʽ ʙʘʨ 

ʦץʫʰʳʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥ װʤʽʪʪʝʨʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ װʰʽʥ ʞʘץʩʳ ʞʦʙʘʣʘʥסʘʥ ʛʨʘʬʠʢʘ 

ʞᴅʥʝ ʪװʨʣʽ-ʪװʩʪʽ ʥʳʩʘʥʜʘʨ ʘʨץʳʣʳ ʦץʳʪʫ ʪʘץʳʨʳʧʪʘʨʳ ʢᴇʨʩʝʪʽʣʝʪʽʥ ʦץʫ ʢʦʥʪʝʢʩʪʽʥ ʢᴇʨʩʝʪʝʪʽʥ 

ʝʪʽʧ ʞʘʩʘʣʫʳ ʤװʤʢʽʥ. ʄסײʘʣʽʤʜʝʨ ʤʝʥ ʦץʫʰʳʣʘʨʜʳש ʚʠʨʪʫʘʣʜʳ ʘʚʘʪʘʨʣʳץ ץʘʪʳʩʫʳ ʩʳʥʳʧʪʘ 

ʙʦʣʫʜʳש ʰʳʥʘʡʳ ʩʝʟʽʤʽʥ ʪʫʜʳʨʘʜʳ. SL ʦץʫʰʳʣʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ װʰʽʥ ʞʘץʩʳ, 
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ʪʘʨʪʳʤʜʳ ʞᴅʥʝ ʢʦʥʪʝʢʩʪʢʝ ʩᴅʡʢʝʩ ʧʣʘʪʬʦʨʤʘ ײʩʳʥʘ ʘʣʘʜʳ ʜʝʧ ʘʡʪʫסʘ ʙʦʣʘʜʳ (ɺʘʥʛ, ʞᴅʥʝ 

ʙʘʩץʘʣʘʨ, 2009). 

Second Life ʧʣʘʪʬʦʨʤʘʩʳ ʦץʳʪʫʜʘ ᴇʪʝ ץʦʣʘʡʣʳ, ᴇʡʪʢʝʥʽ ʦʣ ʩʪʫʜʝʥʪʪʝʨʛʝ ʪʽʣʜʽʢ ʪײʨסʳʜʘʥ 

 ʤʢʽʥ ʙʦʣʤʘʡʪʳʥװᴅʜʝʪʪʝʛʽ ʩʳʥʳʧʪʘʨʜʘ ʤ ץʣ ʩʦʥʜʘʡ-ʘײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹװʘ ʝʥʫʛʝ ʤסʦʣʘʡʣʳ ʦʨʪʘץ

ʪᴅʩʽʣʜʝʨʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʤʘץʩʘʪʪʘʨʳ ʤʝʥ ʪᴅʞʽʨʠʙʝʛʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ʙʽʨ-ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ (Cheng ʞᴅʥʝ ʙʘʩץʘʣʘʨ, 2010).  

Warburton (2009) ʞᴅʥʝ Hismanoglu (2012) Second Life ʧʣʘʪʬʦʨʤʘʩʳʥʳש ʦץʳʪʫʜʘסʳ 

ʘʨʪʳץʰʳʣʳץʪʘʨʜʳ ʘʪʘʧ ᴇʪʪʽ. ʆʣʘʨסʘ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

-ʉʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʛʽ: Second Life ʘʜʘʤʜʘʨ ʤʝʥ ʦʣʘʨʜʳץ שʘʫʳʤʜʘʩʪʳץʪʘʨʳ 

ʘʨʘʩʳʥʜʘסʳ ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽ, ʘʜʘʤ ʤʝʥ ʦʙʲʝʢʪʽʥʽץ שʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ʞᴅʥʝ 

ʘʨʪʝʬʘʢʪʽʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

-ʂʦʥʪʝʢʩʪʫʘʣʜʘʫ ʞᴅʥʝ ʢᴇʨʥʝʢʽʣʽʢ: ʙײʣ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ʤʝʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʦʡʥʘʫ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ, ʩʦʥʜʘʡ-ʘץ ʥʘץʪʳ ᴅʣʝʤʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʞᴅʥʝ ץʘʡʪʘʣʘʥʫʳ ʤװʤʢʽʥ ʝʤʝʩ 

ᴇʥʜʽʨʽʩ ʞᴅʥʝ ʢᴇʙʝʡʪʫ ʤʘʟʤײʥʳʥ ײʩʳʥʘʜʳ. 

- ɹײʣ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʙʘʩץʘ ʤᴅʜʝʥʠʝʪʪʝʨʜʽ ʪʘʥʫסʘ ʞᴅʥʝ ʙʽʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

- ɹײʣ 3D ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʛʝ ʝʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʤײʥʜʘ ʦץʫʰʳʣʘʨ ʘʚʘʪʘʨʣʘʨ ʘʨץʳʣʳ 

ᴇʟʜʝʨʽʥʽץ שʘʪʳʩʫʳʥ ʞʘץʩʳ ʢᴇʨʩʝʪʝʜʽ. 

-ʉʠʤʫʣʷʮʠʷ: ɹײʣ ʢʦʥʪʝʢʩʪʪʽ ʢᴇʙʝʡʪʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʢʝʡʜʝ ʥʘץʪʳ ᴇʤʽʨʜʝ ʞʘʩʘʫ ץʠʳʥ. 

 ʘʨʘʜʳ ʞᴅʥʝץʳʟʜʳ ʨᴇʣ ʘʪשʰʽʥ ʤʘװ ʩʘʨʪʫץʤʦʪʠʚʘʮʠʷʩʳʥ ʞʘ שʫʰʳʣʘʨʜʳץʘʥ ʦʨʪʘ ʦסʦʨʰʘפ

ʦץʫʰʳʣʘʨʜʳש ʘʣʘשʜʘʫʰʳʣʳץ ʜʝשʛʝʡʣʝʨʽʥ ʤʠʥʠʤʫʤסʘ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ (Liu & 

Cheney, 2014). Carter & Elseth (2009) ʘʡʪʫʳʥʰʘ, ʜᴅʩʪװʨʣʽ ʩʳʥʳʧʪʘ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʨʪװʨʣʽ 

ʥײʩץʘʫʣʳץ ʪʘʢʪʠʢʘʩʳ SL-ʜʝ ʙʘʨ. ʂᴇʨʥʝʢʽ ʪװʨʜʝ ʦץʫ ᴅʨʝʢʝʪʪʝʨʽ, ʘʥʠʤʘʮʠʷʣʘʨ, ʘʫʜʠʦ ʥʝʤʝʩʝ 

ʙʝʡʥʝ ʢʣʠʧʪʝʨ, PowerPoint ʧʨʝʟʝʥʪʘʮʠʷʩʳʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ, ʢʝʟ ʢʝʣʛʝʥ 

ʘץʧʘʨʘʪʪʳ, ʩᴇʟʜʝʨʜʽ ʥʝʤʝʩʝ ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʥ ץʘʤʪʠʪʳʥ ʥʦʪʘ ʢʘʨʪʘʣʘʨʳ ʚʠʨʪʫʘʣʜʳ ʩʳʥʳʧʪʘʥ ʪʳʩ 

ʞʦʙʘʣʘʥʫʳ ʤװʤʢʽʥ ʞᴅʥʝ ʦʣʘʨʜʳ SL-ʛʝ ʦשʘʡ ʞװʢʪʝʫʛʝ ʙʦʣʘʜʳ. ɹײʣ ʤʘʪʝʨʠʘʣʜʘʨʜʳ SL ʢʝʟ-ʢʝʣʛʝʥ 

ʦʙʲʝʢʪʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ʙʦʣʘʜʳ ʞᴅʥʝ ץʘʨʘʧʘʡʳʤ ʪʳʰץʘʥʜʳ ʙʘʩʫ ʘʨץʳʣʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ 

ʙʦʣʘʜʳ. 

ɼʝʛʝʥʤʝʥ, ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ SL-ʜʽ ץʦʣʜʘʥʫʜʳש ʢʝʡʙʽʨ ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʨ. ʊʽʣʜʽ ʚʠʨʪʫʘʣʜʳ 

ᴅʣʝʤ ʘʨץʳʣʳ, ᴅʩʽʨʝʩʝ Second Life ʧʣʘʪʬʦʨʤʘʩʳ ʘʨץʳʣʳ ʦץʳʪʫʜʳש ʰʝʢʪʝʫʣʝʨʽ ʙʘʨ. 

-ʀʥʪʝʨʥʝʪʢʝ ץʦʣʞʝʪʽʤʜʽʣʽʢ ᴅʨץʘʰʘʥ ʰʝʢʪʝʫʣʽ; 

-ʂʝʡʜʝ ʧʣʘʪʬʦʨʤʘʥʳ ʞװʢʪʝʫ ʪʝʛʽʥ ʙʦʣʤʘʡʜʳ; 

-ɼʳʙʳʩʪʳץ ʞᴅʥʝ ʙʝʡʥʝʞʘʟʙʘʣʘʨʜʳ ץʦʣʜʘʥʫʜʘ ʙʽʨʘʟ ץʠʳʥʜʳץʪʘʨ ʪʫʳʥʜʘʡʜʳ. 

ʉʦʥrʤʝʥ ץʘʪʘʨ, Second Life ʠʤʤʝʨʩʠʚʪʽ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦʨʪʘסʘ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽ ʤʝʥ ʙʝʣʩʝʥʜʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʦץʫʜʳ ץʳʟʳץʪʳ ᴅʨʽ ʪʘʨʪʳʤʜʳ ʝʪʫ 

 ʥʜʳײץ ʰʽʥ ᴇʪʝװ ʣ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨײʘ ʙʦʣʘʜʳ. Second Life ʧʣʘʪʬʦʨʤʘʩʳ - ʙסʰʽʥ ʧʘʡʜʘʣʘʥʫװ

 ʤʢʽʥʜʽʢװʳʟʜʳ ʤשʘ ʤʘסʢʽʣ ᴅʣʝʤʜʝ ʘʜʘʤʜʘʨʤʝʥ ʪʽʣʜʽʢ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫװʘ ʙסʨʘʣ, ᴇʡʪʢʝʥʽ ʦʣʘʨײץ
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ʊװʡʽʥʜʝʤʝ. ɽʣʽʤʽʟʜʽש ɹʽʣʽʤ ʟʘשʳʥʜʘ ʙʘʨʣʳץ ʙʘʣʘ ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤʤʝʥ ץʘʤʪʳʣʫʳ ʞʘʟʳʣʩʘ 

ʜʘ, ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʙʘʣʘʣʘʨʜʳ ʦץʳʪʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʦʪʳʨ. ɽʨʝʢʰʝ ʙʽʣʽʤ 

ʙʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥʙʘʣʘʣʘʨסʘ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝ ʙʝʨʫʜʝʛʽ סʳʣʳʤʥʳש ʥᴅʪʠʞʝʛʝ ץʦʣ ʞʝʪʢʽʟʫʜʽש ʙʽʨʽ 

ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ʠʛʝʨʽʧ, ʢʦʤʧʴʶʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ. ʄʘץʘʣʘʜʘ ץʦסʘʤʜʘסʳ ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫʜʽ 

 ,ʦʣʜʘʫʳץ ʘ ʤʝʤʣʝʢʝʪ ʪʘʨʘʧʳʥʘʥסʙʽʣʽʤ ʘʣʫ שʜʘʡʳ, ʦʣʘʨʜʳסʞʘ  שʘʞʝʪ ʝʪʝʪʽʥ ʙʘʣʘʣʘʨ ʙʘʣʘʣʘʨʜʳץ

ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʝʣ ʨʝʪʽʥʜʝ, ʘץʧʘʨʘʪʪʳץ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʦסʘʤʜʘ ʦʩʳ ʙʘʣʘʣʘʨסʘ ʙʽʣʽʤ ʙʝʨʫʜʝ 

ʘʨʥʘʡʳ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʳʧ ʦץʳʪʫ ʞᴅʥʝ ʦʥʳש ʤʘשʳʟʳ ʞʘʡʣʳ ʢʝשʽʥʝʥ ʘʰʳʣʳʧ 

ʞʘʟʳʣסʘʥ. 

 ɸʥʥʦʪʘʮʠʷ. ɿʘʢʦʥ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʩʪʨʘʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʚʩʝ ʜʝʪʠ ʜʦʣʞʥʳ 

ʧʦʣʫʯʘʪʴ ʦʙʱʝʝ ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʪʝʡ ʩ ʦʩʦʙʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʆʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʢʠ ʚ ʦʙʫʯʝʥʠʠ ʠ ʚʦʩʧʠʪʘʥʠʠ ʜʝʪʝʡ ʩ ʦʩʦʙʳʤʠ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʤʧʴʶʪʝʨʦʚ. ɺ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʦ ʧʦʣʦʞʝʥʠʝ ʜʝʪʝʡ ʩ ʦʩʦʙʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʦʙʱʝʩʪʚʝ, ʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʩʪʨʘʥʳ, ʚʘʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ 

ʵʪʠʭ ʜʝʪʝʡ ʚ ʦʙʱʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʝʨʝʢʰʝ ʙʽʣʽʤ ʙʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʙʘʣʘʣʘʨ, ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ,   

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ. 

 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ  ʰʝʢʪʝʫʣʽ ʙʘʣʘʣʘʨʜʳש ʙʽʣʽʤ ʘʣʫ 

ʞװʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫʜʽש ʙʘʩʪʳ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨסʘʥ ʞᴇʥ. ɹʘʣʘ ʞᴅʥʝ ʦʥʳש ʘʪʘ ï 

ʘʥʘʩʳʥʳש ʪײʨסʳʣʳץʪʳ ʞʝʨʽʥʝ ʩᴅʡʢʝʩ ʞʘʣʧʳ ʪʠʧʪʝʛʽ ʤʝʢʝʤʝʣʝʨʜʝ ʤײʥʜʘʡ ʙʘʣʘʣʘʨסʘ ʙʽʣʽʤ 

ʙʝʨʫʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʦʣʘʨʜʳ ײʟʘץ ʤʝʨʟʽʤʛʝ ʤʝʢʪʝʧ ï ʠʥʪʝʨʥʘʪץʘ ʞʽʙʝʨʫʜʝʥ ʩʘץʪʘʧ, ʦʪʙʘʩʳʥʜʘ 

ʪᴅʨʙʠʝʣʝʥʽʧ ʪײʨʫʳ װʰʽʥ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ, ץʘʣʳʧʪʳ ʜʝשʛʝʡʜʝʛʽ ʜʘʤʳסʘʥ ײץʨʜʘʩʪʘʨʳʤʝʥ 
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ʢװʥʜʝʣʽʢʪʽ ץʘʨʳʤ ï ץʘʪʳʥʘʩ ʞʘʩʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʣʫʽ ʞᴅʥʝ ץʦסʘʤסʘ 

ʢʽʨ̔ʢʪʽʨʫʛʝ ץʘʪʳʩʪʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʪʠʽʤʜʽ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʰʽʥ ʄʝʤʣʝʢʝʪ ʪʘʨʘʧʳʥʘʥװ ʽʩʪʽʛʽʥʝ ʢʽʨʫשʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ᴅʣʝʤʜʽʢ ʙʽʣʽʤ ʢʝץʘʟʘפ

ʢᴇʧʪʝʛʝʥ ʰʘʨʘʣʘʨ ʝʥʛʽʟʽʣʽʧ ʞʘʪʳʨ. ɹװʛʽʥʛʽ ʢװʥʽ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ᴇʟ ʰʝʰʽʤʽʥ ʪʘʧʧʘʡ ʦʪʳʨסʘʥ 

ʤᴅʩʝʣʝʣʝʨ ʞʝʪʢʽʣʽʢʪʽ ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫ ʙʘסʳʪʪʘʨʳ 2011 - 2020 ʞʳʣʜʘʨסʘ 

ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʜʘʤʳʪʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʰʝʰʽʤʽʥ ʪʘʧʪʳ [1].  

 ʪʘʨ ʪʫʨʘʣʳץʠʳʥʜʳץ ʨװʜʘʡʳ, ʦʣʘʨ ʙʘʩʪʘʥ ᴇʪʢʝʨʫʛʝ ʤᴅʞʙסʞʘ שʛʝʜʝʢʪʝʨʜʽװʳ ʤסʘʤʜʘסʦפ

ʧʽʢʽʨʪʘʣʘʩʪʘʨ ʞʠʽ ʦʨʳʥ ʘʣʳʧ ʢʝʣʝʜʽ. ɸʣʘʡʜʘ ʝʨʝʩʝʢ ʤװʛʝʜʝʢʪʝʨʜʽש ᴇʟ ץײץʳץʪʘʨʳʥ ʽʩʢʝ ʘʩʳʨʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʤװʛʝʜʝʢʪʽʢ ʧʨʦʙʣʝʤʘʣʘʨʳ ʞʠʽ ʽʩʢʝ ʘʣʳʥʳʧ ʞʘʪʘʜʳ, ʘʣ ʢʝʤʪʘʨ ʙʘʣʘʣʘʨʜʳש 

ʞʘסʜʘʡʳʥʘ ʪʠʽʩʪʽ ʢᴇשʽʣ ʙᴇʣʽʥʙʝʡʜʽ. ɹײʣ ʢʝʤʪʘʨ ʙʘʣʘʣʘʨʜʳ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʙʝʡʽʤʜʝʫ ʞᴅʥʝ 

 ʳסʘʞʝʪʩʽʟʜʽʛʽʥʝ ʜʝʡʽʥʛʽ ʩʘʣʘʜʘץ ʘ ʨʝʪʽʥʜʝסʣײʪ שʘ ʢʽʨʽʢʪʽʨʫ ʤᴅʩʝʣʝʣʝʨʽʥʝʥ ʙʘʩʪʘʧ, ʦʣʘʨʜʳסʘʤסʦץ

ʧʨʦʙʣʝʤʘʣʘʨ ʩʘʥʳʥʳש ʢᴇʧʪʽʛʽʥʝ ץʘʨʘʤʘʩʪʘʥ ʦʨʳʥ ʘʣʫʜʘ. ɹײʣ ʙʘʣʘʥʳש ʘʜʘʤʟʘʪʪʳץ ʘʨ - ʦʞʜʘʥʳʥ 

ʢʝʤʩʽʪʝʪʽʥ, ʦʥʳש ʜʘʤʫסʘ ʞᴅʥʝ ʪʽʧʪʽ ᴇʤʽʨ ʩװʨʫʛʝ ץײץʳסʳʥ ʽʩʢʝ ʘʩʳʨʫʳʥʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʪʽʥ ᴅʨ 

ʪװʨʣʽ ʢʝʤʩʽʪʫʰʽ ʢᴇʨʽʥʽʩʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʤʘץʩʘʪʪʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ʙʽʟ ʦץʫʰʳʥʳש 

ʜʝשʛʝʡʽʥʝ ʤᴅʥ ʙʝʨʤʝʡʤʽʟ, ʥᴅʪʠʞʝʩʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʦץʫʰʳʣʘʨ ʦʩʳ ʜʝשʛʝʡʛʝ ʞʝʪʧʝʡ ץʘʣʫ 

ʩʘʣʜʘʨʳʥʘʥ װʣʛʝʨʤʝʫʰʽʣʝʨ ץʘʪʘʨʳʥʘ ʞʘʪʘʜʳ.  

ʄʝʢʪʝʧʪʝʛʽ װʣʛʝʨʤʝʫʰʽʣʽʢʪʽש ʥʝʛʽʟʛʽ ʩʝʙʝʙʽ ʤʝʢʪʝʧʪʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʙʘʣʘʥʳש 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʞװʡʝʩʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʽ. ɸʣ ʙʽʟ ʙʦʣʩʘץ, ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ 

ʢװʨʜʝʣʝʥʜʽʨʫ װʩʪʽʥʜʝʤʽʟ. ɹʘʣʘʥʳש ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥ, ʦʥʳש ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥ ʥʘʟʘʨסʘ ʘʣʤʘʡ, ʙʽʨ 

ʞʘסʳʥʘʥ ʙʘʣʘʥʳש ʞʘשʘ ʙʘסʜʘʨʣʘʤʘʤʝʥ ʦץʫʳ ץʠʳʥסʘ ʩʦסʘʪʳʥʳʥ ʪװʩʽʥʝ ʦʪʳʨʳʧ, ʦʥʳ ʙʝʜʝʣʜʽ 

ʤʝʢʪʝʧʢʝ, ʤʳץʪʳ ʤסײʘʣʽʤʛʝ ʙʝʨʫʛʝ ʪʳʨʳʩʘʤʳʟ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʘʨʥʘʫʣʳ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʥʘץʪʳ 

ʧʨʦʛʨʝʩʩʢʝ ʙʽʨʥʝʰʝ ʬʘʢʪʦʨʣʘʨ: ʤװʛʝʜʝʢ ʦץʫʰʳʣʘʨסʘ ץʘʪʳʩʪʳ װʤʽʪʪʽש ʘʟʜʳסʳ, ʞʦץʪʳסʳ, 

ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʛʝ ʤʝʢʪʝʧʪʝʨʜʽש ʜʘʡʳʥ ʝʤʝʩʪʽʛʽ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʫʜʝ. ɸʨʥʘʫʣʳ ʙʽʣʽʤ ʙʝʨʫʜʽ 

ʢʝʟ ʢʝʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʨʝʬʦʨʤʘʣʘʨʳʥʳש ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʝʥʛʽʟʫ, ʞʦʩʧʘʨʣʘʫ ʢʝʟʽʥʜʝ ʤװʛʝʜʝʢ 

ʙʘʣʘʣʘʨʜʳש ʥʘץʪʳ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʝʩʢʝʨʫ, ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʦʥʳ ʘʣʫסʘ ץʦʣ ʞʝʪʢʽʟʫʜʽ 

 שʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʘʜʘʤʜʘʨʜʳץ ʜʘʨʜʳ ᴅʟʽʨʣʝʫ, ʝʨʝʢʰʝ ʙʽʣʽʤ ʘʣʫשʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʘʨʥʘʫʣʳ ʟʘץ

ʩʘʥʘʪʪʘʨʳʥʳץײץ שʳץʪʘʨʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʦʩʳʥʳש ʙʘʨʣʳסʳ ʞʘסʜʘʡʜʳ ʝʜᴅʫʽʨ ᴇʟʛʝʨʪʽʧ, ʙʘʨʣʳץ 

ʘʜʘʤʜʘʨʜʳש ʙʽʣʽʤ ʠʜʝʷʣʘʨʳʥ ʽʩʢʝ ʘʩʳʨʫ װʰʽʥ ʘʣסʳʰʘʨʪʪʘʨ ʞʘʩʘʧ, װʡʜʝʥ ʦץʳʪʫ ʤᴅʩʝʣʝʩʽʥ ץʘʪʘש 

  .ʘ ʘʣʳʥʳʧ ʦʪʳʨסʦʣץ ʘʣʘʫסʘʜʘץ

ɽʣʽʤʽʟʜʽש ɹʽʣʽʤ ʟʘשʳʥʜʘ ʙʘʨʣʳץ ʙʘʣʘ ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤʤʝʥ ץʘʤʪʳʣʫʳ ʞʘʟʳʣʩʘ ʜʘ, 

ᴇʢʽʥʽʰʢʝ ʦʨʘʡ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʙʘʣʘʣʘʨʜʳ ʦץʳʪʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʦʪʳʨ. ʄװʤʢʽʥʜʽʢʪʝʨʽ 

ʰʝʢʪʝʫʣʽ ʙʘʣʘʣʘʨסʘ ʙʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝ ʙʝʨʫʜʝʛʽ סʳʣʳʤʥʳש ʥᴅʪʠʞʝʛʝ ץʦʣ ʞʝʪʢʽʟʫʜʽש ʙʽʨʽ ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʠʛʝʨʽʧ, ʢʦʤʧʴʶʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ.  

 ʳ 27סʞʳʣ 2012 שʇʨʝʟʠʜʝʥʪʽ ï ɽʣʙʘʩʳ ʅ.ᴄ. ʅʘʟʘʨʙʘʝʚʪʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

 ʙʘʩʪʳ שʩʪʘʥ ʜʘʤʫʳʥʳץʘʟʘפ ʳʨʪʫ ïסשʞʘ ץʳ çᴄʣʝʫʤʝʪʪʽʢ ï ʵʢʦʥʦʤʠʢʘʣʳסʪʘʨʜʘשʘץ

ʙʘסʳʪʳè פʘʟʘץʩʪʘʥ ʭʘʣץʳʥʘ ɾʦʣʜʘʫʳʥʜʘ ʙʽʣʽʤ ʩʘʣʘʩʳʥʘ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʽʩʪʝʨ ʞʘʩʘʫʜʳ 

ʤʽʥʜʝʪʪʝʫʤʝʥ ץʘʪʘʨ, ʥᴅʪʠʞʝʩʽ ï פʘʟʘץʩʪʘʥʜʘסʳ ʘʜʘʤʠ ʢʘʧʠʪʘʣ ʜʝשʛʝʡʽʥʽש ʩʘʧʘʣʳ ᴇʩʫʽʥ ʘʪʘʧ 

ʢᴇʨʩʝʪʪʽ. פʘʟʽʨʛʽ ᴇʤʽʨ ʪʘʣʘʙʳʥʘ ʩʘʡ ʢʦʤʧʴʶʪʝʨʣʽʢ ʩʘʫʘʪʪʳʣʳץʪʳ ʜʘʤʳʪʫ ʪʝʢ ʦʨʪʘ ʤʝʢʪʝʧ  

ʦץʫʰʳʣʘʨʳʥʘ סʘʥʘ ʝʤʝʩ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʜʘʤʫʳʥʜʘ ʘʫʳʪץʫʳ ʙʘʨ  ʙʘʣʘʣʘʨ װʰʽʥ ʘʩʘ ץʘʞʝʪ ʜװʥʠʝ 

ʙʦʣʧr ʪʘʙʳʣʘʜʳ. ʉʦʣ ʩʝʙʝʧʪʽ ʜʘʤʫʳʥʜʘ ʘʫʳʪץʫʳ ʙʘʨ ʦץʫʰʳʣʘʨ װʰʽʥ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ IT 

 ʫʰʳʣʘʨʳʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʤʝʥץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʧ ʦʪʳʨ. ɸʨʥʘʡʳ ʤʝʢʪʝʧ ʦץ ʨʘʣʜʘʨʳʥ ʝʥʛʽʟʫײץ

ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʵʣʝʤʝʥʪʪʝʨʽʥ ʝʥʛʽʟʫʜʽץ שʘʞʝʪ ʝʢʝʥʜʽʛʽ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ ʘʨץʳʣʳ 

ʪʦʣʳץ ʞװʨʛʽʟʽʣʽʧ, ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʣʝʨʽ ʞʘʥ ʞʘץʪʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɸʪʘʧ ʘʡʪʘʨ ʙʦʣʩʘץ, 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש ʙʘʩʪʳ ʪʠʽʤʜʽʣʽʛʽ ï ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʳ ʢװʰʝʡʪʝ ʦʪʳʨʳʧ, 

ʦץʫʰʳʣʘʨʜʳש ʜװʥʠʝʪʘʥʳʤʳʥ ʢʝשʝʡʪʫʛʝ ʞᴅʥʝ ʞʝʢʝ ץʘʙʽʣʝʪʪʝʨʽʥ ʢᴇʨʝ ʙʽʣʽʧ, ʦʥʳ ʜʘʤʳʪʫסʘ 

ʪʦʣʳץ ʞʘסʜʘʡ ʞʘʩʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, IT ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʛʽ ï ʙײʣ 

ʜʘʤʫʳʥʜʘ ʘʫʳʪץʫʳ ʙʘʨ ʦץʫʰʳʣʘʨסʘ ᴇʟ ʙʝʪʽʤʝʥ ʥʝʤʝʩʝ ʙʽʨʣʝʩʢʝʥ ʪװʨʜʝ ʰʳסʘʨʤʘʰʳʣʳץ 

ʞײʤʳʩʧʝʥ ʰסײʳʣʜʘʥʫסʘ, ʽʟʜʝʥʫʛʝ, ᴇʟ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʩʽʥ ʢᴇʨʽʧ, ʞʝʪʢʝʥ ʞʝשʽʩʪʽʢʪʝʨʽʥʝʥ 

ʨʠʟʘʰʳʣʳץ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʞʘʥʜʘʨʜʳש ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤ ʘʣʫ ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥʝ ᴅʩʽʨʝʩʝ ʜװʥʠʝʜʝʛʽ ʝש 

ʞʘץʩʳ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʽש ʥʘʟʘʨʳʥʜʘ ʝʢʝʥʽ ʤᴅʣʽʤ, ʩʦʥʳש ʽʰʽʥʜʝ ᴅʩʽʨʝʩʝ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʨץʳʣʳ. ʌʠʥʣʷʥʜʠʷ, ʅʦʨʚʝʛʠʷ, ʞᴅʥʝ ɻʦʣʣʘʥʜʠʷ ʝʣʜʝʨʽʥʜʝ 70% ʤװʤʢʽʥʜʽʛʽ 
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ʰʝʢʪʝʫʣʽ ʘʟʘʤʘʪʪʘʨʜʳש ʢʦʤʧʴʶʪʝʨʜʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʢᴅʩʽʙʠ ʞᴅʥʝ ᴇʤʽʨʽʥʝ ץʘʞʝʪʪʽ 

ʜʘסʜʳʣʘʨʜʳ ʠʛʝʨʜʽ. ʂᴇʙʽʥʝʩʝ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʘʟʘʤʘʪʪʘʨסʘ ץʦʩʳʤʰʘ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʘʪʳʥ ʞʦʙʘʣʘʨʜʳש ʤʘשʳʟʳ ʟʦʨ.  פʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ï ʙײʣ 

ᴅʨʪװʨʣʽ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ ʞᴅʥʝ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʜᴅʩʪװʨʣʽ ʫʥʠʚʝʨʩʘʣʜʳ ʦץʳʪʫ ʬʦʨʤʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.   

ʂʦʤʧʴʶʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫʜʘ ʤʳʥʘʜʘʡ ʜʠʜʘʢʪʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ: 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ , ʰʳסʘʨʤʘʰʳʣʳץ ʝשʙʝʢ ʝʪʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʘ ʪʝʦʨʠʷʣʳץ ʪʘץʳʨʳʧʪʘʨ ʢʝשʽʥʝʥ ʙʝʨʽʣʽʧ ʪװʩʽʥʜʽʨʽʣʝʜʽ.  

 ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʥʝʛʽʟʽ ʤʝʢʪʝʧʪʝʛʽ ʙʘʨʣʳץ ʙʘʣʘסʘ ʦʣʘʨʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝʥ ʪʳʩ 

ʩʘʧʘʣʳ ʙʽʣʽʤ ʙʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.ɹʘʣʘʥʳש ʰʳʥʜʳץʪʳ ʪʘʥʫסʘ ʘץʳʣ - ʦʡ ʩʝʟʽʤʽ ʝש ʘʣʜʳʤʝʥ 

ʪʘשʜʘʥʫʜʘʥ ʙʘʩʪʘʣʘʜʳ . ʊʘשʜʘʥʫ ʙʘʣʘʥʳש ᴅʨʙʽʨ ʥᴅʨʩʝʥʽײץ ,שʙʳʣʳʩʪʳש, ʦץʠסʘʥʳש ʤᴅʥ - ʞʘʡʳʥ 

ʪʘʥʳʧ, ʦʣʘʨʜʳ ʪʝʨʝשʽʨʝʢ ʪװʩʽʥʫʽʥʝ ʞʝʪʝʣʝʡʜʽ, ʦʥʳש ʽʟʜʝʥʽʤʧʘʟʜʳץ ᴅʨʝʢʝʪʽʥ ʪʫʜʳʨʘʜʳ [2].  

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʜʘʤʳʪʫסʘ תʢʽʤʝʪʪʝʥ ʙʘʩʪʘʧ, ʤʝʢʪʝʧʪʝʨʛʝ ʜʝʡʽʥ ʤᴅʥ 

ʙʝʨʽʣʫʜʝ. ɾʘʨʳʤʞʘʥ ʙʘʣʘʣʘʨʜʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʝʨʪʝ ʙʝʡʽʤʜʝʫʜʽש ʤʘשʳʟʳ ʟʦʨ. ʊʝʢ ʦץʳʪʳʧ 

 ʳʟʤʝʪʽʥ ʪʘʨʪʫץ ʪʘʫץʩʘ ץʘʤʩʳʟʜʘʥʜʳʨʫ ʤʝʥ ʜʝʥʩʘʫʣʳץ ᴅʣʝʫʤʝʪʪʽʢ שʦʡʤʘʡ, ʤʝʤʣʝʢʝʪʪʽץ ʘʥʘס

 .ʳʟʜʳשʟʝʪʫ ʤʘװʳʪʫʜʘ ʝʨʪʝ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʤʝʥ ʪץʘ ʙʝʡʽʤʜʝʫ ʤʝʥ ʦסʘʤסʦץ ʘʞʝʪ. ɾʘʣʧʳ ʙʘʣʘʥʳץ

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʜʘʤʳʪʫʜʘ çʄװʛʝʜʝʢʪʝʨʜʽץײץ שʳץʪʘʨʳ ʪʫʨʘʣʳè ʂʦʥʚʝʥʮʠʷ 

ʘʷʩʳʥʜʘ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳײ שʣʪʪʳץ ʞʦʩʧʘʨʳʥ ʞʘʩʘʧ, ʩʘʧʘʣʳ ʙʽʣʽʤ ʘʣʫʜʳ 

 ʤʢʽʥʜʽʛʽװʪᴅʞʽʨʠʙʝʩʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʤ שʠʥʩʪʠʪʫʪʪʘʨʜʳ ץʘʤʜʳסʦץ ʰʽʥװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʰʝʢʪʝʫʣʽ ʞʘʥʜʘʨʜʳ װʟʜʽʢʩʽʟ ʦץʳʪʫʜʳש ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʞʘʩʘʫ ʘʩʘ ץʘʞʝʪ ʙʦʣʤʘץ. 

ʄװʤʢʽʥʜʽʢʪʝʨʽ ʰʝʢʪʝʫʣʽ ʙʘʣʘʣʘʨʜʳװ שʡʜʝ ʙʽʣʽʤ ʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʞʘʡ ʞᴅʥʝ ʘʨʥʘʡʳ 

ʤʝʢʪʝʧʪʝʨʜʝ ʦץʫסʘ ʤװʤʢʽʥʜʽʛʽ ʞʦץ ʙʘʣʘʣʘʨʜʳ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʫ ʤʝʤʣʝʢʝʪʪʽש 

ʙʘʩʪʳ ʤʘץʩʘʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ . ʆʩʳסʘʥ ʦʨʘʡ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʞʦʣʳʥʜʘ ᴅʨ 

ʤסײʘʣʽʤ ʙʘסʜʘʨʣʘʤʘסʘ ʩʘʡ ʰʘסʳʥ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨ ʜʘʡʳʥʜʘʧ , װʣʛʝʨʽʤʽ ʪᴇʤʝʥ ʞᴅʥʝ 

ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʦץʫʰʳʣʘʨʤʝʥ ʞʝʢʝ ʞײʤʳʩ ʪװʨʣʝʨʽʥ ʞװʨʛʽʟʛʝʥʽ ʞᴇʥ . ᴄʨ ʦץʫʰʳʥʳש 

 שʫʰʳʥʳץʨʛʽʟʩʝ, ʦװʤʳʩ ʞײʘʨʘʡ ʞץ ʜʠʘʛʥʦʟʳʥʘ שʛʝʜʝʢ ʙʘʣʘʥʳװʪʘʧ , ʤץʣʛʝʨʤʝʫ ʩʝʙʝʙʽʥ ʘʥʳװ

ʙʽʣʽʤʛʝ ʜʝʛʝʥ ײץʣʰʳʥʳʩʳ ʘʨʪʳʧ, ᴇʟʽʥʜʽʢ ʜʘʨʳʥʜʳʣʳסʳ ʘʡץʳʥʜʘʣʘʜʳ.  

ɾʘשʘʰʘ ʙʽʣʽʤ ʙʝʨʫʜʽש ʥʝʛʽʟʛʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʫʜʝ ʤʝʢʪʝʧʪʝʛʽ ʞʘשʘʣʳץʪʘʨʤʝʥ 

ʜʘʤʫʜʳ, ץʦʣʜʘʥʳʣסʘʥ ᴅʨʝʢʝʪʪʝʨ ʤʝʥ ײץʨʘʣʜʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʥʝʛʽʟʽʥʜʝ 

ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʧʝʜʘʛʦʛʪʘʨ ᴇʟ ץʳʟʤʝʪʽʥʽש ʦʙʴʝʢʪʽʩʽʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʽʥʝʟʜʝʤʝ ʙʝʨʽʧ, ʪʘʥʳʧ, ʙʽʣʫʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥ 

ʤʝשʛʝʨʫʣʝʨʽ ʢʝʨʝʢ . ᴄʨ ʦץʫʰʳסʘ ʘʨʥʘʣסʘʥ ʞʝʢʝ ʜʘʤʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʦʣʘʨʜʳש ᴇʟʽʥʜʽʢ 

ʜʘʨʳʥʜʳʣʳסʳʥ ʘʰʳʧ , ᴇʤʽʨʜʝʛʽ ᴇʟ ʦʨʥʳʥ , ᴇʟ ʤʘʤʘʥʜʳסʳʥ ʪʘʙʫסʘ ʢᴇʧ ʢᴇʤʝʢ ʙʦʣʘʨ ʝʜʽ. ʆʩʳʥʜʘʡ 

ʦʨʪʘʣʳץʪʘʨ ʞײʤʳʩʳʥ ʞװʡʝʣʝʧ ʦʪʳʨʘʪʳʥ, ʤװʤʢʽʥʜʽʢʪʝʨʽ ʰʝʢʪʝʫʣʽ ʙʘʣʘʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ʤʝʜʠʮʠʥʘʣʳץ- ʧʝʜʘʛʦʛʠʢʘʣʳץ ʦʨʪʘʣʳץʪʘʨʜʳ ʢᴇʧʪʝʧ ʘʰʩʘ, ʢʝʤʪʘʨ ʙʘʣʘʣʘʨʜʳ ʟʦʨ ץʫʘʥʳʰץʘ 

ʙᴇʣʝʨ ʝʜʽ [3] .  

 שʘʥ ʤᴅʩʝʣʝ ʙʘʣʘʣʘʨʜʳסʥʘʟʘʨʳʥ ʘʫʜʘʨʳʧ ʦʪʳʨ שʳʥʳסʨʪʰʳʣʳײᴅʣʝʤ ʞ ץʜʘ ʙʘʨʣʳשʘʟʽʨʛʽ ʪʘפ

ʞʝʢʝ ʩײʨʘʥʳʩʪʘʨʳ ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʦʨʪʘʥʳש, ʦʪʙʘʩʳʥʳץ שʘʪʳʩʫʳʤʝʥ ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʝ 

ʪʦʣʳץ ץʦʩʫʜʳ ץʘʨʘʩʪʳʨʘʪʳʥ ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ. . 

 ʀʥʢʣʶʟʠʚʪʽ ʦץʳʪʫ ï ʝʨʝʢʰʝ ʤץײʪʘʞʜʳץʪʘʨʳ ʙʘʨ ʙʘʣʘʣʘʨʜʳש ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ 

ʤʝʢʪʝʧʪʝʨʜʝʛʽ ʦץʳʪʫ װʨʜʽʩʽʥ ʩʠʧʘʪʪʘʫʜʘ ץʦʣʜʘʥʳʣʘʜʳ. ɼʝʤʝʢ, ʠʥʢʣʶʟʠʚʪʽ ʦץʳʪʫ ʥʝʛʽʟʽʥʜʝ 

ʙʘʣʘʣʘʨʜʳץ שʘʥʜʘʡ ʜʘ ʙʽʨ ʜʠʩʢʨʠʤʠʥʘʮʠʷʩʳʥ ʞʦץץʘ ʰʳסʘʨʫ, ʙʘʨʣʳץ ʘʜʘʤʜʘʨסʘ ʜʝʛʝʥ ʪʝשʜʽʢ 

 ʘ ʘʨʥʘʡʳסʘʞʝʪʪʽʣʽʛʽ ʙʘʨ ʙʘʣʘʣʘʨץ ʝʨʝʢʰʝ שʳʪʫʜʳץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦץ ʘʪʳʥʘʩʪʳץ

ʞʘסʜʘʡ ץʘʣʳʧʪʘʩʪʳʨʫ ʠʜʝʦʣʦʛʠʷʩʳ ʞʘʪʳʨ. ʆʩʳ ʙʘסʳʪ ʙʘʣʘʣʘʨʜʳ ʦץʫʜʘ ʞʝʪʽʩʪʽʢʢʝ ʞʝʪʫʛʝ 

ʳץʧʘʣ ʝʪʽʧ, ʞʘץʩʳ ᴇʤʽʨ ʩװʨʫ ʞʘסʜʘʡʳʥ  ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʥʝʤʝʩʝ çʙʽʣʽʤ ʙʘʨʰʘסʘè ʙʘסʜʘʨʣʘʤʘʩʳ - ʙʘʨʣʳץ ʙʘʣʘʣʘʨסʘ ʤʝʢʪʝʧʢʝ 

ʜʝʡʽʥʛʽ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ, ʤʝʢʪʝʧʪʝ ʞᴅʥʝ ʤʝʢʪʝʧ ᴇʤʽʨʽʥʝ ʙʝʣʩʝʥʝ ץʘʪʳʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹײʣ ʙʘסʜʘʨʣʘʤʘʥʳ ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ ױʡʳʤʳʥʳש ɹʘʩ ɸʩʩʘʤʙʣʝʷʩʳ ʤʘײץʣʜʘʧ, ɹױױ-ʥʳש 

ʂʦʥʚʝʮʠʷʩʳʥʘ 2006 ʞʳʣʜʳ13 ש ʞʝʣʪʦץʩʘʥʳʥʜʘ ʝʥʛʽʟʽʣʜʽ.   

ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳ ץʦסʘʤʜʳ ʞʳʣʜʘʤ ᴇʨʽʩʪʝʧ ʞʘʪץʘʥ ʠʥʪʝʛʨʘʮʠʷʣʳץ 

ʧʨʦʮʝʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳש ʘʫץʳʤʜʳ ʧʨʦʙʣʝʤʘʩʳʤʝʥ ʙʝʪʧʝ-ʙʝʪ ʢʝʣʪʽʨʽʧ ʦʪʳʨ 

[3]. 



155 

 

ɹײʣ ʧʨʦʙʣʝʤʘ ʪʽʨʰʽʣʽʛʽʤʽʟʜʽש ʙʘʨʣʳץ ʩʘʣʘʩʳʥ: סʳʣʳʤʜʳ ʜʘ, ʤᴅʜʝʥʠʝʪʪʽ ʜʝ, ʙʽʣʽʤ ʙʝʨʫ 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʙʘʡʳʥʰʘ ץʧʘʨʘʪʪʳץʘʤʪʠʜʳ. ɸץ ʛʝʣװʳʟʤʝʪʽʥ ʜʝ, ᴇʥʜʽʨʽʩʪʽ ʜʝ ʪץ

 ᴇʟʛʝ שʘʩʳʨʜʳס ʣײʙʽʟ ʙ ץʜʘʡ ʪʫʳʥʜʘʫʜʘ. ɹʽʨʘסʠʳʥ ʙʦʣʘʪʳʥ ʞʘץ ᴇʟʽ שʜʘʨ ʪʘʙʫʜʳסʘʟʽʨʛʽ ᴇʤʽʨʜʝ ʙʘץ

ʜʝ ʙʦʣʤʳʩʪʳץ ʰʳʥʜʳסʳ ʙʘʨ ʝʢʝʥʽʥ ʤʦʡʳʥʜʘʫʳʤʳʟ ʢʝʨʝʢ. ʆʣ - ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳ ײץʨʘʤʳʥʳש ʬʠʟʠʢʘʣʳץ, ʧʩʠʭʠʢʘʣʳץ ʞᴅʥʝ ʩʝʥʩʦʨʣʳץ ʜʘʤʫ ʜʝשʛʝʡʣʝʨʽ ʙʦʡʳʥʰʘ ʙʽʨ 

ʪʝʢʪʽ ʝʤʝʩʪʽʛʽ. ᴄʩʽʨʝʩʝ ʦץʫ ʤʝʢʝʤʝʣʝʨʽʥʝ ʢʝʣʫʛʝ ʜᴅʨʤʝʥʽ ʞʦץ, ʜʝʥʩʘʫʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʰʝʢʪʝʫʣʽ 

ʙʘʣʘʣʘʨ, ʩʦʥʜʘʡ-ʘץ ʤװʛʝʜʝʢ ʙʘʣʘʣʘʨ ʞʘסʜʘʡʳ ʘʡʨʳץʰʘ ʥʘʟʘʨ ʘʫʜʘʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʄʝʢʪʝʧ 

ʘʣʜʳʥʜʘ ʤʳʥʘʜʘʡ ʤʽʥʜʝʪ ʪϰʨ: ʦץʫʰʳʣʘʨʜʳש, ʩʦʥʳש ʽʰʽʥʜʝ ʜʝʥʩʘʫʣʳץ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ 

ʙʘʣʘʣʘʨʜʳש ʦʡʜʘסʳʜʘʡ ᴅʣʝʫʤʝʪʪʝʥʫʽ װʰʽʥ ʙʽʨץʘʪʘʨ ʙʽʣʽʢʪʽʣʽʢ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ. ɹʽʣʽʤ 

ʙʝʨʫ ʞװʡʝʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳ ʞʦסʘʨʳ ץʘʨץʳʥʳ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʜʘʤʫʳ ʤʝʥ ʀʥʪʝʨʥʝʪʪʽש ʞʘᴃʘʥʜʳץ ʞʝʣʽʩʽ ʘʡʨʳץʰʘ ʪʘʣʘʧʪʘʨʳ ʙʘʨ ʙʘʣʘʣʘʨ ʘʣʜʳʥʘʥ ʙʽʣʽʤ ʘʣʫʜʘ 

ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʳʧ ʦʪʳʨ.  

ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ  ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʞʘʥʜʘʨʜʳ 

ʦץʳʪʫʜʳש ʝש ʪʠʽʤʜʽ ʞᴅʥʝ ʦשʪʘʡʣʳ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʩʘץ. ɹʽʨʽʥʰʽʜʝʥ, ʪʽʨʝʢ ï ץʠʤʳʣ 

ʘʧʧʘʨʘʪʳʥʜʘ ʘץʘʫʳ ʙʘʨ ʘʟʘʤʘʪʪʘʨʜʳש ʙʽʣʽʤ ʘʣʫ ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥʽש ʘʨʪʫʳ, ᴇʡʪʢʝʥʽ ʢʦʤʧʴʶʪʝʨ 

ʘʨץʳʣʳ ץʘʰʳץʪʳץʪʘʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʦʨʥʘʪʳʣʳʧ, ʦʣʘʨסʘ ʩʳʨʪץʳ ʞᴅʥʝ ʢװʥʜʽʟʛʽ ʙʽʣʽʤ ʬʦʨʤʘʩʳʥ 

ʞװʟʝʛʝ ʘʩʳʨʫʳʥʳש ʪʠʽʤʜʽʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ʦץʳʪʫ ʢʫʨʩʳʥʳש ʵʣʝʢʪʨʦʥʜʳץ ʬʦʨʤʘʪʳʥʜʘ ʞʘʩʘʣʳʥʳʧ, ʦץʳʪʫʰʳʥʳש 

ʢʝשʝʡʪʽʣʛʝʥ ʪװʩʽʥʽʢʪʝʤʝʩʽʤʝʥ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʳʤʝʥ ץʦʩʳʤʰʘ 

ʪʦʣʳץʪʳʨʳʣʘʜʳ. ɸʥʠʤʘʮʠʷ, ʬʣʵʰ-ʧʨʝʟʝʥʪʘʮʠʷ, ʘʫʜʠʦ, ʚʠʜʝʦ ï ʦʩʳʥʳש ʙʘʨʣʳסʳ ʦץʫ ʢʫʨʩʳʥ 

ʤʝשʛʝʨʫ װʰʽʥ  ʪʠʽʤʜʽ, ʞʝשʽʣ ᴅʨʽ  ʢᴇʨʥʝʢʽ ʝʢʝʥʽ ʘʥʳץ. ɽʢʽʥʰʽʜʝʥ,  ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ 

ʘʟʘʤʘʪʪʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʞʦסʘʨʳ ʩʘʥʘʪʪʳ ʦץʳʪʫʰʳʣʘʨʜʳש ʙʘʨ ʙʦʣʫʳ, (ʢʝʡ ʞʘסʜʘʡʜʘ 

ʘʨʥʘʡʳ ʦץʳʪʫʜʘʥ ᴇʪʢʝʥ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʘʟʘʤʘʪʪʘʨʜʳש ᴇʟʜʝʨʽ). תʰʽʥʰʽʜʝʥ, 5 ʘʜʘʤʥʘʥ 20 

ʘʜʘʤסʘ ʜʝʡʽʥʛʽ ʘʜʘʤʜʘʨʜʘʥ ײץʨʳʣסʘʥ ʰʘסʳʥ ʪʦʧʪʘʨסʘ ʩʘʙʘץ ᴇʪʫ. ʊᴇʨʪʽʥʰʽʜʝʥ ץʦסʘʤסʘ ץʘʞʝʪ 

ʝשʙʝʢ ʥʘʨʳסʳʥʜʘסʳ ʩײʨʘʥʳʩʳ ʞʦסʘʨʳ ʙʽʣʽʤ, ʙʽʣʽʢ ʜʘסʜʳʣʘʨʜʳ ʠʛʝʨʝʪʽʥ ʤʘʤʘʥʜʘʨʜʳ ʜʘʡʳʥʜʘʫ. 

ʄʳʩʘʣʳ: ʙʫʭʛʘʣʪʝʨʣʽʢ, ʜʠʟʘʡʥʝʨʣʽʢ, ʤʝʥʝʜʞʤʝʥʪ, ʰʝʪ ʪʽʣʜʝʨʜʽ ʤʝשʛʝʨʫ, ʪʽʛʽʥʰʽ, ʤʦʜʝʣʴʝʨ ʪ.ʙ. 

ʄװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʪװʣʝʢʪʝʨ ʢʦʤʧʴʶʪʝʨ ץʦʣʜʘʥʫʰʳʩʳ, ʦʧʝʨʘʪʦʨ, ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʞʝʣʽʩʽ, ʚʝʙ-

ʜʠʟʘʡʥʝʨ, ʪʝʣʝʬʦʥ ʢʝשʝʩʰʽʩʽ, ʩʝʢʨʝʪʘʨʴ-ʨʝʬʝʨʝʥʪ, ʙʫʭʛʘʣʪʝʨ, ʭʫʜʦʞʥʠʢ-ʤʫʣʴʪʠʧʣʠʢʘʪʦʨ, 

ʘʫʜʘʨʤʘʰʳ ʢʦʤʤʝʨʮʠʷʣʳץ ʝʤʝʩ ײʡʳʤʜʘʨʜʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʪ.ʙ. ʞᴅʥʝ ʪʘסʳ ʜʘ ʙʘʩץʘ ʪᴅʫʝʣʩʽʟ 

ᴇʤʽʨ ʩװʨʫʛʝ ץʘʞʝʪ ʤʘʤʘʥʜʘʥʜʘʥʜʳʨʳʣסʘʥ ʜʘסʜʳʣʘʨʜʳ ʠʛʝʨʫʛʝ װʣʢʝʥ ʤװʤʢʽʥʰʽʣʽʢ ʘʣʘʜʳ.   

 ʘʥסʘʣʘʤʳʥ; ʤʘץ ʤʳʪʳʧײ ʘʥ ʘʡʪʰʳ ï ʤʝʥסçʄʘ :ץʽʣ ʘʫʜʘʨʩʘשʳʣ ʩᴇʟʽʥʝ ʢᴇץʙʽʨ ʥʘ שʳʪʘʡʜʳפ

ʢᴇʨʩʝʪʰʽ ï ʤʝʥʽש ʝʩʽʤʜʝ ץʘʣʘʜʳ; ᴇʟʽʤʝ ʽʩʪʝʪʰʽ ï ʤʝʥ ʩʦʥʜʘ ʪװʩʽʥʝʤʽʥè ʜʝʣʽʥʛʝʥ. ʗסʥʠ, 

ʦץʫʰrʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʝʩʪʽʛʝʥʽʥʽ5% ש ʞᴅʥʝ ʢᴇʨʛʝʥʽʥ 20% ʝʩʪʝ ʩʘץʪʘʡʪʳʥʳ ʙʝʣʛʽʣʽ. ɸʫʜʠʦ 

ʞᴅʥʝ ʚʠʜʝʦʘץʧʘʨʘʪʪʳ ʙʽʨ ʤʝʟʛʽʣʜʝ ץʦʣʜʘʥʫ ʝʩʪʝ ʩʘץʪʘʫʜʳ 40-50% ʜʝʡʽʥ ʘʨʪʪʳʨʘʜʳ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʟʘʤʘʥ ʪʘʣʘʙʳ. ɾʘשʘ ʘץʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨʜʳ 

ʪװʟʝʪʫ ʩʘʙʘסʳʥʜʘ ץʦʣʜʘʥסʘʥʜʘ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ: 

- ʜʘʤʫ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʦץʫʰʳʣʘʨסʘ ʢᴇʤʝʢʪʝʩʝʜʽ; 

- ʦץʫʰʳʣʘʨʳש ʩʘʙʘץץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ; 

- ʩʘʙʘץʪʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʢᴇʨʥʝʢʽʣʽʢʪʝʨʜʽש ʩʘʥʳʥ ʘʨʪʪʳʨʘʜʳ; 

- ʦץʫʰʳʣʘʨʜʳ ʞʝʢʝ ʞײʤʳʩ ʽʩʪʝʫʛʝ װʡʨʝʪʝʜʽ; 

- ʦץʫʰʳʣʘʨʜʳש ʝʩʪʝ ʩʘץʪʘʫ, ʝʩʪʫ, ʢᴇʨʫ, ʩᴇʡʣʝʫ, ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘʜʳ; 

ʉʦʥʳʤʝʥ ץʦʨʳʪʘ ʘʡʪץʘʥʜʘ, ʠʥʢʣʶʟʠʚʪʽ ʦץʳʪʫ- ʦץʫʰʳʣʘʨʜʳש ʪʝץײץ שʳסʳʥ ʘʥʳץʪʘʡʜʳ 

ʞᴅʥʝ ײʞʳʤ ʽʩ-ᴅʨʝʢʝʪʽʥʝ ץʘʪʳʩʫסʘ, ʘʜʘʤʜʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʘ ץʘʞʝʪʪʽ ץʘʙʽʣʝʪʪʽʣʽʢʪʽ 

ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʀʥʢʣʶʟʠʚʪʽ ʦץʳʪʫ ʘʨץʳʣʳ ʙʘʨʣʳץ ʙʘʣʘʣʘʨʜʳש ʤץײʪʘʞʜʳץʪʘʨʳʥ 

ʝʩʢʝʨʽʧ, ʝʨʝʢʰʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʙʘʣʘʣʘʨʜʳש ʙʽʣʽʤ ʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʘʣʧʳ ʙʽʣʽʤ 

 ʨʜʝװʨʣʽ ʪװʡʝʩʽʥʜʝ ʜᴅʩʪװʨʽ ʘʨʥʘʫʣʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʳʪʫ ʪץʥʜʘʡ ʦײʘ ʙʦʣʘʜʳ. ʄסʨʜʽʩʽʥ ʜʘʤʳʪʫװ

 ʳʥʜʘʪʘʜʳ. ʀʥʢʣʶʟʠʚʪʽץʘʡʪʘ ʞʘץ ,ʳʩʪʳʨʤʘʡʜʳסʩʪʽʥʜʝʛʽ ʬʦʨʤʘʣʘʨʜʳ ʳװ ʘʥ ʞᴅʥʝ ʜʘʤʫץʘʣʳʧʪʘʩץ

ʙʘסʳʪ ʘʨץʳʣʳ ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ ʙʘʣʘʣʘʨʜʳ ʦץʫʜʘ ʞʝʪʽʩʪʽʢʢʝ ʞʝʪʫʛʝ ʳץʧʘʣ ʝʪʽʧ, ʞʘץʩʳ ᴇʤʽʨ 

ʩװʨʫ ʤװʤʢʽʥʰʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʆʩʳ ʙʘסʳʪʪʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʝʥʛʽʟʫ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨʜʳ ʘʜʘʤʛʝʨʰʽʣʽʢʢʝ, ʽʟʛʽʣʽʢʢʝ, ץʘʡʳʨʳʤʜʳʣʳץץʘ ʪᴅʨʙʠʝʣʝʡ ʘʣʘʤʳʟ. ʉʦʥʳʤʝʥ ץʦʩʘ, 

ʠʥʢʣʶʟʠʚʪʽ ʦץʳʪʫ װʨʜʽʩʽ ʙʘʣʘʣʘʨʜʳ ʪʦʣʝʨʘʥʪʪʳʣʳץץʘ ʪᴅʨʙʠʝʣʝʫʜʽש ʙʘʩʪʘʫʳ ʙʦʣʤʘץ. 
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ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ:ʘϤʘ ʦϨʳʪʫʰʳ ɹ. ʉʘʙʠʪ  

 

ʊװʡʽʥʜʝʤʝ. פʘʰʳץʪʘʥ ʦץʳʪʫʜʳש ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘסʳ ʤʘץʩʘʪʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽ 

 ʨʛʽʟʽʣʝʜʽ. ɿʘʤʘʥʘʫʠװʡʝʩʽʥʝ ʪʘʣʜʘʫ ʞװʳʪʫʞץʪʘʥ ʦץʪʳץʘʰʳץʳסʘʨʘʩʪʳʨʳʣʘʜʳ. ɹʽʣʽʤ ʩʘʣʘʩʳʥʜʘץ

ʘץʧʘʨʘʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ ʪײʞʳʨʳʤʜʘʣʘʜʳ.פʘʰʳץʪʘʥ 

ʦץʳʪʫ ʞװʡʽʩʽʥʜʝʛʽ ʦץʳʪʫʰʳʥʳש ʞʘʫʘʧʪʳ ʤʽʥʜʝʪʪʝʨʽ ʤʝʥ ʘʪץʘʨʘʪʳʥ ʨᴇʣʽ ʩʠʧʘʪʪʘʣʘʜʳ. ɿʘʤʘʥʘʫʠ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʥʝʛʽʟʽʥʜʝ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 ץʧʘʨʘʪʪʳץʢʝʡʙʽʨ ʤʦʜʝʣʴʜʝʨʽ ʪʘʣʜʘʥʘʜʳ, ʘ שʳʪʫʜʳץʡʝʩʽʥʜʝ ʦװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞץ שʩʪʘʥʥʳץʘʟʘפ

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʽש ʢᴇʤʝʛʽʤʝʥ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽ. ɹװʛʽʥʛʽ ʪʘשʜʘסʳ ʦץʫʰʳʣʘʨסʘ ʳסשʘʡʣʳ ʞᴅʥʝ ʪʠʽʤʜʽ ʦץʳʪʫ ʬʦʨʤʘʣʘʨʳ. ʆץʫʰʳʣʘʨ ʤʝʥ 

ʦץʳʪʫʰʳʣʘʨ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳש ʝש ʞʘץʩʳ, ʪʠʽʤʜʽ ʜʝʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʪʘשʜʘʧ, ʙʽʣʽʤ 

ʜʝשʛʝʡʽ ʥʝʤʝʩʝ ʞʘשʘ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ץʦʣʜʘʥʳʧ, װʡʨʝʥʝ ʘʣʘʜʳ.פʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ 

ʞװʡʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳשᴅʜʽʩʪʝʤʝʣʽʢ ʧʨʠʥʮʠʧʪʝʨʽ ʪײʞʳʨʳʤʜʘʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʦ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʧʠʩʘʥʳ 

ʦʙʷʟʘʥʥʦʩʪʠ ʠ ʨʦʣʠ ʫʯʠʪʝʣʷ ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʂʘʟʘʭʩʪʘʥʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʀʥʪʝʨʥʝʪʘ. ʋʜʦʙʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. ʋʯʘʱʠʝʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʣʫʯʰʠʝ ʠ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ 

ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠʣʠ ʥʘʚʳʢʦʚ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ:ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ, ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʘ, ʚʝʙ-ʩʘʡʪ, ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩ. 

 

 ʪʘʡ ᴇʟʛʝʨʽʩʪʝʨץʳ 5-10 ʞʳʣ ʽʰʽʥʜʝ  ʘʡʪʘʨʣʳסשʳ  ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʩʦסʩʪʘʥʜʘץʘʟʘפ

ʙʦʣʳʧ ʞʘʪץʘʥʳ ʙᴅʨʽʤʽʟʛʝ ʤᴅʣʽʤ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʤʘשʳʟʳ ʙʘʨ װʣʢʝʥ ʨᴇʣ ʘʪץʘʨʘʜʳ. ʆʩʳ ʨʝʪʪʝ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ץʘʰʳץʪʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ʞʝʪʝʢʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ [1]. 

 ʟʽ ʙʦʡʳʥʰʘװʥʠʝ ʞװʘ ʙʘʡʣʘʥʳʩʪʳ ʜסʣʢʝʥ ʘʭʫʘʣװ ʘʥץʘʟʽʨʛʽ ᴅʣʝʤʜʝ ʙʦʣʳʧ ʞʘʪפ

 ʘʥץʜʘʡʜʘ ᴅʣʝʤʜʝ ʪʘʨʘʧ ʞʘʪסʘʟʽʨʛʽ ʞʘץ ʣײʡʝʩʽʥʝ ʢᴇʰʪʽ. ᴄʨʠʥʝ, ʙװʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʞץʪʳץʘʰʳץ

ʽʥʜʝʪʪʽש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. ɯʥʜʝʪʪʽש ʘʣʜʳʥ ʘʣʫ ʰʘʨʘʣʘʨʳʥʳש ʪʠʽʤʜʽ ʜʝʩʝʢ ʪʝ ʙʦʣʘʜʳ. 

ɼʝʛʝʥʤʝʥ ʜʝ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳשʢʝʨʽ ᴅʩʝʨʽ ʘʜʘʤ ʙʘʣʘʩʳʥʳש ʜʝʥʩʘʫʣʳסʳʥʘ, ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʩʘʧʘʩʳʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ʜʝ ʙʽʨʜʝʥ-ʙʽʨ ʩʝʙʝʧʢʝʨ ʙʦʣʳʧ ʦʪʳʨסʘʥʳ ʙᴅʨʽʤʽʟʛʝ 

ʘʡץʳʥ. פʘʰʳץʪʘʥ ʦץʳʪʫʜʳש ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘסʳ ʤʘץʩʘʪʳ:  
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Á ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷ ײץʨʘʣʜʘʨʳʥ ʤʝשʛʝʨʫ;  

Á ɹʽʣʽʤ ʙʝʨʫʜʽש ʙʽʨʪײʪʘʩ ʘץʧʘʨʘʪʪʳש ʞװʡʝʩʽʥ ײץʨʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨ ʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʞʦסʘʨʳʣʘʪʫ;  

Á ʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ʜʝשʛʝʡʽʥ ʞʦסʘʨʳʣʘʪʫ. 

Á פʘʰʳץʪʘʥ ʦץʳʪʫʜʳש ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘסʳ ʤʽʥʜʝʪʪʝʨʽʥʝ ʢʝʣʝʪʽʥ ʙʦʣʩʘץ: 

Á ɹʽʨ-ʙʽʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘ ʦʪʳʨʳʧ,ʤʝʤʣʝʢʝʪʪʽʢ ʜʝשʛʝʡʽʥʜʝʛʽ ץʘʰʳץʪʳץʪʘʥ 

ʦץʳʪʫʜʳײץ שʨʘʤʳʥʘ ʝʥʫʽ; 

Á ʄʝʤʣʝʢʝʪʪʽש ʩʪʘʥʜʘʨʪ ʪʘʣʘʧʪʘʨʳʥ ʩʘץʪʘʫ; 

Á ɹʽʣʽʤ ʢʝשʽʩʪʽʛʽʥ ʢʝשʝʡʪʫ. 

 ,ʘʥʳʤʝʥסʫ ʦʨʥʳʥʘʥ, ʙʽʨ-ʙʽʨʽʥʝʥ ʘʣʳʩʪʘʫ ʙʦʣץʥʝʛʽʟʛʽ ʠʜʝʷʩʳ ʦ שʳʪʫʜʳץʪʘʥ ʦץʪʳץʘʰʳפ

ʦץʫʰʳ ʤʝʥ ʦץʳʪʫʰʳ ʘʨʘʩʳʥʜʘסʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʙʘʡʣʘʥʳʩʪʳ ʦʨʥʘʪʫʜʘ ʞʘʪʳʨ. ɽש ʜײʨʳʩʳ, 

 שʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽץʪʳץʘʰʳץ ,ʦʡʤʘʡץ ʘʥʘץ ʳʪʫ ʪʝʢ ʙʽʣʽʤʜʽ ʘʫʳʩʪʳʨʳʧץʪʘʥ ʦץʪʳץʘʰʳץ

ʞʝʪʽʩʪʽʛʽʥ ʩʘʧʘʣʳ ʞᴅʥʝ ʩʘʥʜʳץ ʙʘץʳʣʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ ʢʝʨʝʢ [2].פʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ 

ʞװʡʝʩʽʥʽשʘʷʩʳʥʜʘ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʫʜʽש ʘʣסʘʰץʳ ʩʘʪʳʩʳʥʜʘ  ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘʥʳ ײʪʳʤʜʳ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, װʟʜʽʢʩʽʟ ʙʽʣʽʤ ʙʝʨʫʜʽ ʦʡʜʘסʳʜʘʡ ʽʩʢʝ ʘʩʳʨʫ, ʟʠʷʣʳʣʳץ 

ʧʦʪʝʥʮʠʷʣʳʥʢᴇʪʝʨʤʝʣʝʫ ץʘʞʝʪ. ʆʩʳʥʜʘʡ ʞװʡʝʛʝ ʙʘʡʣʘʥʳʩʪʳ ʤʝʢʪʝʧʪʝʨ ʤʝʥ ʞʦסʘʨʳ ʦץʫ 

ʦʨʳʥʜʘʨʳ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʥʽ ʞᴅʥʝ ʘʡʤʘʢʪʳץ ʞʝʣʽʥʽ ʧʘʡʜʘʣʘʥʳʧ, ʰʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩʪʘʨʳʥ 

ʜʘʡʳʥʜʘʧ, ʦץʳʪʫ װʨʜʽʩʽʥʜʝ ᴅʜʽʩʪʝʤʝ ʙʦʡʳʥʰʘ ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʫʳʥ ץʘʞʝʪ ʝʪʝʜʽ [3]. 

ʀʥʬʦʨʤʘʪʠʢʘʥʳש ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ᴇʪʝ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ, ᴇʡʪʢʝʥʽ ʦʣ ʙʽʨ 

ʞʘסʳʥʘʥ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ 

ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥ ʘʜʘʤʟʘʪʪʳש ʤᴅʜʝʥʠ ʪᴅʞʽʨʠʙʝʩʽʤʝʥ ʪʘʥʳʩʪʳʨʫʜʳש ʝʨʝʢʰʝ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

 ʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳ ʙʝʣʛʽʣʽ ʙʽʨץ ʨʝʩʫʨʩʪʘʨʳʥ ץʧʘʨʘʪʪʳץʘ שʘʤʪʠʜʳ.ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʽץ

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʘʨʥʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʝ ʢʽʨʽʢʪʽʨʝ ʦʪʳʨʳʧ, ᴅʨʪװʨʣʽ ʢװʨʜʝʣʽʣʽʢ 

ʜᴅʨʝʞʝʩʽʥʜʝʛʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʽʢʝʣʝʡ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦץʫʜʳש ᴅʨ ʪװʨʽʥ - ʦץʫʜʳ, ʽʟʜʝʥʫʜʽ, 

ʪʘʥʳʩʫʜʳ ʪʠʽʤʜʽ ʪװʨʜʝ װʡʨʝʪʫʛʝ ʙʦʣʘʜʳ.ʆץʳʪʫʜʳש ʞʝʨʛʽʣʽʢʪʽ ʞᴅʥʝ ʘʫץʳʤʜʳ ʞװʡʝʣʝʨʽʥ  

ʧʘʡʜʘʣʘʥʘ ʙʽʣʫʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʣʽʤʥʽש ʙʘʟʘʣʳץʤᴅʣʽʤʝʪʪʝʨʽʥʝ, ʩʝʨʚʝʨ, ʤʫʣʴʪʠʤʝʜʠʘ, 

ʢʦʤʧʴʶʪʝʨʜʽ ʦץʳʧ-װʡʨʝʥʫʰʽ ʥʝʛʽʟʽʥʜʝʛʽ  ʞװʡʝʣʝʨʛʝ, ʵʣʝʢʪʨʦʥʜʳʢ ʦץʫʣʳʢʪʘʨסʘ, ʦʢʫ-ᴅʜʽʩʪʝʤʝʣʽʢ 

ʤʘʪʝʨʠʘʣʜʘʨסʘ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ װʡʣʝʩʽʤʜʽ ʙʦʣʳʧ ʢʝʣʝʪʽʥ, 

ʘʣʜʘסʳ ʫʘץʳʪʪʘ ᴅʨʪװʨʣʽ ʧʘʡʜʘʣʳ ᴅʨʽ ʪʠʽʤʜʽ ʙʘסʜʘʨʣʘʤʘʣʘʨסʘ ʝʨʢʽʥ ʢʽʨʫʛʝ ʙʦʣʘʜʳ [4]. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥ ʩʘʥ  ʘʣʫʘʥ, ᴅʨʽ ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʣʝʨʜʽ  ʞװʟʝʛʝ ʘʩʳʨʫ ʙʘʨʳʩʳʥʜʘ 

ʦץʳʪʫʰʳʥʳש ʘʪץʘʨʘʨ ʨᴇʣʽ ʦʨʘʩʘʥ ʟʦʨ. ʆסʘʥ ʞʘʫʘʧʪʳ  ʤʽʥʜʝʪ ʞװʢʪʝʣʝʜʽ. ʆץʳʪʫʰʳ ʢʫʨʩʪʳש 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳײץ  שʨʳʣʳʤʳʥ ʜʘʡʳʥʜʘʧ, ʦʥʳ ץʘʰʳץʪʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʙʝʡʽʤʜʝʡʜʽ 

ʞᴅʥʝ ʦץʫ װʜʝʨʽʩʽʥʽש ʙʘʨʳʩʳʥ ץʘʜʘסʘʣʘʧ ʦʪʳʨʘʜʳ, ʦץʫʰʳʣʘʨʜʳש, ʩʪʫʜʝʥʪʪʝʨʜʽש ᴅʨʪװʨʣʽ 

ʙʘrסʪʪʘסʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ, ᴇʟ ʙʝʪʽʥʰʝ ʙʘץʳʣʘʫ-ʧʳʩʳץʪʘʫ ʞײʤʳʩʪʘʨʳʥ 

ʦʨʳʥʜʘʫ ʞᴇʥʽʥʜʝ ײʩʳʥʳʩʪʘʨ, ʙʘסʳʪ-ʙʘסʜʘʨ ʙʝʨʽʧ ʦʪʳʨʘʜʳ. ʆʩʳ ʨʝʪʪʝ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ 

ʞװʡʝʩʽʥʽש ᴅʜʽʩʪʝʨʽʥʝ ʩᴅʡʢʝʩʽʥʰʝ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩ, ʢᴇשʽʣ-ʢװʡ, ʵʤʦʮʠʷ ʙʦʡ 

ʢᴇʨʩʝʪʝʜʽ [5]. פʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʪᴅʩʽʣʽ ʙʦʡʳʥʰʘ ʤʘשʳʟʜʳ ʞײʤʳʩ ʘʪץʘʨʘʪʳʥ ʦץʳʪʫʰʳ 

ʦץʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʩʳʥ, ʦץʳʪʫʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ, ʪʦʨʘʧʪʳץ ʞװʡʝʣʝʨʽʥ ʞʝʪʽʢ 

ʙʽʣʫʽ,ʦʩʳʥʜʘʡ ʥʝʛʽʟʜʝ ʪʠʽʤʜʽ ʽʩ ʞװʨʛʽʟʫ  ʽʩʽʥ ʦʨʳʥʜʘʫ ʰʘʨʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.פʘʰʳץʪʳץʪʘʥ 

ʦץʳʪʫ ʪᴅʩʽʣʽʤʝʥ ʦץʳʪʘʪʳʥ ʦץʳʪʫʰʳʣʘʨסʘ ʞᴅʥʝ ʦʩʳ ʽʩʪʝ ʤװʜʜʝʣʽ ʙʘʩץʘ ʜʘ ʘʜʘʤʜʘʨסʘ ʙʽʨʥʝʰʝ 

ʪʘʣʘʧʪʘʨ ץʦʡʳʣʘʜʳ. ʆʣʘʨסʘ: 

- ʆץʳʪʫʰʳ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ, ʢʦʤʧʴʶʪʝʨʤʝʥ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ 
ʩʘʫʘʪʪʳ ʞײʤʳʩ ʽʩʪʝʡ ʙʽʣʫʽ ץʘʞʝʪ; 

- ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʦץʳʪʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫʳ, ʧʣʘʪʬʦʨʤʘʣʘʨʤʝʥ 

 ;ʤʳʩ ʞʘʩʘʫ ʙʽʣʫʽײʦʣʜʘʥʳʧ ʞץ

 ץʧʘʨʘʪʪʳץʳʪʪʘ ʘץʳ ʫʘסʘʣʜʘ שʩʘʪʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽ,ʦʥʳץʳ ʤʘסʳʪʫʜʘץʪʘʥ ʦץʪʳץʘʰʳפ -

ʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷ ײץʨʘʣʜʘʨʳʥʳש ʥʝʛʽʟʽʥʜʝ ʜʘʤʫʳ ʪʫʨʘʣʳ ʙʽʣʫʽ ץʘʞʝʪ; 

- ʆץʳʪʫʰʳʥʳש ʘץʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʽʩ ʞװʟʽʥʜʝ ʜʘסʜʳʣʘʥʫʳ ץʘʞʝʪ. 

- ʆץʳʪʫʜʳש ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳײץ ץʨʘʣʜʘʨʳʥ  ץʦʣʜʘʥʫ ʽʩʽʥʝ ʜʘסʜʳʣʘʥʫʳʥ 

 ʧʘʨʘʪʪʘʨ ʘʣʤʘʩʪʳʨʫ ʞᴅʥʝץʪʳʥʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʘײʪ :ץʘʣʳʧʪʘʩʪʳʨʫ ʢʝʨʝʢ. ɸʪʘʧ ʘʡʪʘʪʳʥ ʙʦʣʩʘץ

ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʝʛʽ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʜʘסʜʳʣʘʥʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʳ ץʘʞʝʪ; 
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- ɾʠʥʘץʪʘʣסʘʥ ʪװʨʜʝ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ײץʨʘʡʪʳʥ ʙʝʣʛʽʣʽ ʙʽʨ ʪᴅʨʪʽʧʪʝʛʽ ʤʦʜʫʣʴʜʽʢ 
ʢʫʨʩʪʘʨʜʳש ᴅʜʽʩʪʝʤʝʣʝʨʽʥ  ʙʘʷʥʜʘʡ ʞᴅʥʝ ʢʫʨʩʪʘʨʜʳ ᴇʪʢʽʟʫʜʽ ײʡʳʤʜʘʩʪʳʨʘ ʙʽʣʫʽ ץʘʞʝʪ; 

- ʆץʫ װʨʜʽʩʽʥ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʰʝשʙʝʨʽʥʜʝ ʞװʨʛʽʟʫ ʽʩʽʥʝ ʞʘʥ-ʞʘץʪʳ ʜʘʷʨʣʘʫ, 

 .ʘʞʝʪץ ʡʣʝʩʪʽʨʫʰʽ ʙʦʣʫʳװ ʨʜʽʩʽʥʜʝװ ᴇʪʢʽʟʫ ץʡʝʩʽ ʙʦʡʳʥʰʘ ʩʘʙʘװʪʫ ʞץʪʘʥ ʦrץʪʳץʘʰʳץ

ɹװʛʽʥʛʽ ʪʘשʜʘ  ʘץʧʘʨʘʪʪʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞװʡʝʩʽʥʝ ʙʘʩʘ ʤᴅʥ ʙʝʨʤʝʡʽʥʰʝ, ʙʽʣʽʤ ʙʝʨʫʜʽש 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ, ʜᴅʣʽʨʝʢ ʘʡʪץʘʥʜʘ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ ʞᴅʥʝ ʙʝʡʥʝʬʠʣʴʤʜʝʨʜʽ, 

ʙʘʩץʘ ʜʘ ʵʣʝʢʪʨʦʥʜʳץ ʙʘʩʳʣʳʤʜʘʨʜʳ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳש ʩʧʫʪʥʠʢʪʽʢ ʘʨʥʘʩʳ ʘʨץʳʣʳ 

ʝʥʜʽʨʤʝʡʽʥʰʝ, ʢʝʟ ʢʝʣʛʝʥ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʩʘʣʘʥʳש ʘʣסʘ ʙʘʩʫʳ ʤװʤʢʽʥ 

ʝʤʝʩ.ʈʝʩʧʫʙʣʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳס שʳʣʳʤʠ-ᴅʜʽʩʪʝʤʝʣʽʢ ʦʨʪʘʣʳסʳ 

ʘץʧʘʨʘʪʪʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʟʝʨʪʪʝʫ ʞʦʣʳʥʜʘ ʖʅɽʉʂʆ ʠʥʩʪʠʪʫʪʳʥʳש ʪʽʨʝʢ ʥװʢʪʝʩʽʥʝ ʞʘʪʘʜʳ ʞᴅʥʝ ʦʥʳʤʝʥ ʙʽʨʛʝ 

 .ʟʝʛʝ ʘʩʳʨʫʜʘ [1]װʙʽʨʣʝʩʢʝʥ ʞʦʙʘʩʳʥ ʞ שʩʧʫʪʥʠʢʪʽʢ ʢʘʥʘʣʳʥ ʝʥʜʽʨʫʜʽ שʳʪʫʜʳץʪʘʥ ʦץʪʳץʘʰʳץ

ʉʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽ ʞʘץʪʘʨʳʥʘ ʪʦץʪʘʣʩʘץ:  

- ʆץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʤʝשʛʝʨʫ: ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʤʝʥ װʟʽʣʽʩʩʽʟ ʪʽʣʜʽʢ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ 

ʘʨץʳʣʳ, ʞʘשʘ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʤʝשʛʝʨʫ, ᴇʪʢʝʥ ʤʘʪʝʨʠʘʣʜʳ ʙʽʨʥʝʰʝ ʨʝʪ ץʘʡʪʘ ץʘʡʪʘʣʘʫʜʳש 

ʘʨץʘʩʳʥʜʘ ʜʘסʜʳʣʘʨʜʳ ʤʘʰʳץʪʘʥʜʳʨסʘʥסʘ ʜʝʡʽʥ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; 

- ᴄʨ ʩʘʙʘץʪʘ ʪʽʣʜʽ ʪʠʽʤʜʽ ʤʝשʛʝʨʫʜʝ ʙʘʩʪʳ 4ʜʘסʜʳ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ ץʦʣʜʘʥʳʣʘʜʳ: 
ʪʳשʜʘʣʳʤ, ʦץʳʣʳʤ, ʞʘʟʳʣʳʤ, ʘʡʪʳʣʳʤ. ɹײʣ ʦץʫʰʳʥʳש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʜʘסʜʳʣʘʨʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʩʳ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʜʘסʜʳʣʘʨʜʳ ʙʘʩʰʳʣʳץץʘ ʘʣʘ ʦʪʳʨʳʧ ʦץʳʪʫ ʬʫʥʢʮʠʦʥʘʣʜʳ 

ʩʘʫʘʪʪʳʣʳץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; 

- ʊװʨʣʽ-ʪװʩʪʽ ʠʣʣʶʩʪʨʘʮʠʷʣʘʨ,  ʞʘסʳʤʜʳ ʞᴅʥʝ ײʣʪʪʳץ ʤʫʟʳʢʘ, ʘʥʠʤʘʮʠʷʣʘʨ ʝʩʪʝ ʩʘץʪʘʫ 

ʧʨʦʮʝʩʽ װʰʽʥ ᴇʪʝ ʪʠʽʤʜʽ; 

- ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘ ʦץʫʰʳʥʳש ᴇʟʽʥʜʽʢ ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʤװʤʢʽʥʜʽʢʢʝ ʠʝ; 

- ʂʦʤʧʴʶʪʝʨ ʦץʳʪʫʜʳש ʘʫʜʠʦ ʞᴅʥʝ ʙʝʡʥʝʞʘʟʙʘʣʘʨʜʳײץ ,שʨʘʣʜʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʪʘʙʳʩʪʳ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ; 

- ʂʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʪʽʣʜʽʢ ʩʘʫʘʪʪʳʣʳסʳ ʤʝʥ 
ʪʽʣʜʽʢ ײץʟʽʨʝʪʪʽʣʽʛʽʥʽש,ʰʳסʘʨʤʘʰʳʣʳץ ʧʦʪʝʥʮʠʘʣʳʥʳש ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

 ʣײʦʣʜʘʥʫʤʝʥ ʰʝʢʪʝʣʩʝʢ ʪʝ ʙʦʣʘʜʳ. ɹץ ʳʥסʘʟ ʞʠʥʘ שʝ שʨʘʣʜʘʨʳʥʳײץ ʪʫץʪʘʥ ʦrץʘʰʳפ

ʦץʫʰʳʣʘʨסʘ ʜʘ ʳסשʘʡʣʳ ʙʦʣʫʳ װʰʽʥ ʙʘʩʪʘʧץʳʜʘ ʙʽʨʥʝʰʝ ʪװʨʽʥ ץʦʣʜʘʥʫ ʜʘ ʞʝʪʢʽʣʽʢʪʽ. ɹײʣ 

 ʨʳʩ. ʉʝʙʝʙʽ ʙʝʣʛʽʣʽ ʙʽʨײʘʥʳ ʜʘ ʜסʩʽʥʽʢʪʽ ʙʦʣװʘʡʣʳ ᴅʨʽ ʪסשʘʨʘʧʘʡʳʤ, ʳץ ʨʣʳʤײסʥʝ שʨʘʣʜʘʨʜʳײץ

 ʪʳץʘʥʰʘʣʳץ ʤʳʩ ʽʩʪʝʫײʘ ʦʥʳʤʝʥ ʞסʫʰʳʣʘʨץʳʪʫʰʳʤʝʥ ʦץʘʥʥʘʥ ʢʝʡʽʥ ʦסʛʝʨʽʧ ʘʣשʨʘʣʜʳ ʤʝײץ

ʳסשʘʡʣʳ ʝʢʝʥʽʥʝ ʙʘסʘ ʙʝʨʫ ʢʝʨʝʢ. ʆʩʳ ʢʝʟʜʝ ᴇʟʜʝʨʽʥʝ ʩײʨʘץʪʘʨ ץʦʶ ʘʨץʳʣʳ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫʳ 

 ,ʨʳʩ. ʉʝʙʝʙʽײʘʥ ʜסʫʰʳʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩ ʞʘʩʘץʘʣʜʳʤʝʥ ʦ שʦʡʳʤʳʟʰʘ, ʝ שʘʞʝʪ. ɹʽʟʜʽץ

ʦץʫʰʳʣʘʨʜʳש ʠʥʪʝʨʥʝʪʢʝ ʰʳסʘ ʘʣʫ ʤװʤʢʽʥʜʽʛʽ ץʘʨʘʩʪʳʨʳʣסʘʥʳ ʜײʨʳʩ. ʉʦʣ ʘʨץʳʣʳ ʪʠʽʤʜʽ 

ʜʝʛʝʥ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʣʘʨסʘ ʟʝʨʪʪʝʫ ʞװʨʛʽʟʽʧ, ʙʘסʘ ʙʝʨʫ ʘʨץʳʣʳ ʪʘשʜʘʣסʘʥʳ ᴇʪʝ ʦʨʳʥʜʳ. 

 ʳʣʳ ʪʠʽʤʜʽץʦʨʳʪʳʥʜʳʣʘʫ ʘʨץ ʘ ʦʡץץʨʘײʦʣʞʝʪʢʽʟʝ ʘʣʘʤʳʥ ʙʘ?  ʆʩʳ ʩץ ʘʥ ʥᴅʪʠʞʝʣʝʨʛʝסʘʣʘפ

ʧʣʘʪʬʦʨʤʘʣʘʨסʘ ʪʘשʜʘʫ ʞʘʩʘʫ ʢʝʨʝʢ.ᴆʟʽשʽʟʛʝ ʧʘʡʜʘʣʘʥʫסʘ ץʦʣʘʡʩʳʟ ʜʝʧ ʪʘʧץʘʥ ײץʨʘʣʜʳ 

ʘʣʤʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. פʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʞװʡʝʩʽʥʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥ ʙʽʨʥʝʰʝ 

ʧʣʘʪʬʦʨʤʘʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳʘʪʘʧ ᴇʪʝʤʽʟ. ʆץʫʰʳʣʘʨסʘ ᴅʨʙʽʨ ʢʝʣʝʩʽ ʩʘʙʘץ ʩʘʡʳʥ ʞʘשʘ 

ʩʝʨʚʠʩʪʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʪʫʨʘ ʢʝʣʤʝʩ װʰʽʥ, ʤװʤʢʽʥʜʽʛʽʥʰʝ, ʙʽʨ ʧʘʨʘʣʣʝʣʴʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ᴅʨʽʧʪʝʩʪʝʨʽʤʝʥ ʙʽʨʜʝʡ ײץʨʘʣʜʘʨʜʳ ʪʘשʜʘסʘʥ ʜʘ ʞᴇʥ ʙʦʣʘʨ. ʆץʫʰʳʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ 

ʧʘʡʜʘʣʘʥʙʘʩ ʙײʨʳʥ ʞʘשʘ ײץʨʘʣʜʳ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʩʳʥʘץʪʘʥ ᴇʪʢʽʟʽʧ ʘʣסʘʥ ʞᴇʥ. 

 .ʨʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙʘʨװᴅʨ ʪ שʡʳʤʜʘʩʪʳʨʫʜʳײ ʳʪʫʜʳץʪʘʥ ʦץʘʰʳʢʪʳפ

ʆʥʣʘʡʥ ʢʝʟʜʝʩʫʣʝʨʛʝ ʘʨʥʘʣסʘʥ ײץʨʘʣʜʘʨ (ʙʝʡʥʝʩʘʙʘץʪʘʨ, ʙʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷʣʘʨ, 

ʙʝʡʥʝץʦשʳʨʘʫʣʘʨ). 

WIZIQɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳ װʰʽʥ ʘʨʥʘʡʳ ʞʘʩʘץʪʘʣסʘʥ ʟʘʤʘʥʘʫʠ WizIQ ʚʠʨʪʫʘʣʜʳ ʩʳʥʳʙʳ 

ʩʳʥʳʧʪʘסʳ ʙʝʪʧʝ-ʙʝʪ ᴇʪʝʪʽʥ ʩʘʙʘץʪʘʨסʘ ץײʩʘʪʫ װʰʽʥ ץʘʞʝʪʪʽ ʙʘʨʣʳץ ʬʫʥʢʮʠʷʣʘʨ ʤʝʥ 

 ʪʳץʘʪʳʥʘʩ ʩʠʷץ-ʘʨʳʤץ ץʳʪ ʨʝʞʠʤʽʥʜʝ ʘʫʜʠʦʚʠʟʫʘʣʴʜʳץʪʳ ʫʘץʩʳʥʘʜʳ.ʆʥʜʘ ʥʘײ ʨʘʣʜʘʨʜʳײץ

ʬʫʥʢʮʠʷʣʘʨ, ʤᴅʪʽʥʜʽʢ ʯʘʪ, ʪʘʣץʳʣʘʫ ʙᴇʣʤʝʣʝʨʽ, ʠʥʪʝʨʘʢʪʠʚʪʽʢ ʪʘץʪʘʣʘʨ, ʵʢʨʘʥʜʳ ʙʽʨʣʝʩʽʧ 

ʧʘʡʜʘʣʘʥʫ, ʦʥʣʘʡʥ-ʪʝʩʪʽʣʝʨ ʞᴅʥʝ ʙʘסʘʣʘʨ, ץʘʪʳʩʫ ʪʫʨʘʣʳ ʝʩʝʧʪʝʨ ʤʝʥ ʝʩʢʝʨʪʫʣʝʨ, ʩʘʫʘʣʥʘʤʘʣʘʨ 

ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘʣʘʨʳ ʙʘʨ.WizIQ ʦץʳʪʫʰʳʣʘʨ װʰʽʥ ץʦʣʞʝʪʽʤʜʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʘʥʘײסʨʣʳʤ 
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ʪʝʛʽʩ ץʘʤʪʠ ʘʣʘʪʳʥ ʦʥʣʘʡʥ-ʦץʳʪʫ ʞװʡʝʩʽʥ ײʩʳʥʘʜʳ. ʇʝʜʘʛʦʛʪʝʨ ʙʝʡʥʝʣʽ ʩʘʙʘץʪʘʨʜʘʥ ʪײʨʘʪʳʥ 

ʩʠʥʭʨʦʥʜʳ ʢʫʨʩʪʘʨ ʥʝʤʝʩʝ ᴇʟ ʙʝʪʽʥʰʝ ʙʝʡʩʠʥʭʨʦʥʜʳ ʦץʳʪʫ ʢʫʨʩʪʘʨʳʥ ʞʘʩʘץʪʘʡ ʘʣʘʜʳ. ɹײʣ 

ʦץʳʪʫʰʳʣʘʨʜʳש ᴇʟ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ʽʩ ʞװʟʽʥʜʝ Word, PDF, PPT, ʘʫʜʠʦ ʞᴅʥʝ 

ʙʝʡʥʝʬʘʡʣʜʘʨ ʩʠʷץʪʳ ʢʝʟ ʢʝʣʛʝʥ װʣʛʽʜʝʛʽ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʝʥ ʬʘʡʣʜʘʨʜʳ ץʦʩʫ ʤװʤʢʽʥʜʽʛʽʥ 

ʙʝʨʝʜʽ. WizIQ Virtual Classroom-ʜʳ ץʦʣʜʘʥʫ װʰʽʥ ʞװʢʪʝʫ ʥʝʤʝʩʝ ץʦʣʘʡʩʳʟ ʢʣʠʝʥʪʪʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʫ ʪʘʣʘʧ ʝʪʽʣʤʝʡʜʽ. ʆʣ ʢʝʟ ʢʝʣʛʝʥ ʚʝʙʙʨʘʫʟʝʨʜʝʥ ʞײʤʳʩ ʽʩʪʝʡʜʽ, ʩʦʥʳʤʝʥ 

ʙʽʨʛʝ iPad ʞᴅʥʝ Android ײץʨʳʣסʳʣʘʨʳ װʰʽʥ ץʦʩʳʤʰʘʣʘʨ ײʩʳʥʘʜʳ. ɹʘʨ ʙʦʣסʘʥʳ, ʚʝʙ-ץʦʩʳʣʳʤ 

ʢʝʨʝʢ.ʆʥʳש ʢᴇʧ ʪʽʣʜʽ ʠʥʪʝʨʬʝʡʩʽ ʙʘʨ ʞᴅʥʝ 20 ʪʽʣʜʽ ʩװʡʝʤʝʣʜʝʡʜʽ. WizIQ Virtual Classroom 

ʩʦʥʜʘʡ-ʘץ Moodle, Blackboard, Instructure Canvas, Sakai, Joomla ʩʠʷץʪʳ ʦץʳʪʫʜʳ ʙʘʩץʘʨʫ 

ʞװʡʝʣʝʨʽʤʝʥ ʥʝʤʝʩʝ API WizIQ ʘʨץʳʣʳ ʢʝʟ ʢʝʣʛʝʥ ʚʝʙ-ʩʘʡʪʧʝʥ ʙʘʡʣʘʥʳʩʘ ʘʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ 

ʩʘʣʘʩʳ װʰʽʥ ʘʨʥʘʡʳ ʞʘʩʘץʪʘʣסʘʥ: ʀʥʪʝʨʥʝʪʪʝ ʦץʳʪʫסʘ ץʘʞʝʪʪʽ ʬʫʥʢʮʠʷʣʘʨʜʳש ʢʝʡʙʽʨʽʥ סʘʥʘ 

 ʳ - WizIQ Virtual Classroom ʀʥʪʝʨʥʝʪʪʝסʘ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘʥ ʘʡʳʨʤʘʰʳʣʳץʩʳʥʘʪʳʥ ʙʘʩײ

ʩʘʙʘץʪʘʨ ᴇʪʢʽʟʫʛʝ ץʘʞʝʪʪʽ ʙʘʨʣʳײץ ץʨʘʣʜʘʨʜʳש ᴅʤʙʝʙʘʧ ʜװʢʝʥʽʥ ײʩʳʥʘʜʳ. ʇʣʘʪʬʦʨʤʘ 

ʦץʳʪʫʰʳסʘ ʚʠʨʪʫʘʣʜʳ ʩʳʥʳʧʪʘʥ ʙʘʩʪʘʧ ʙʘסʘʣʘʫ ײץʨʘʣʜʘʨʳ ʤʝʥ ʢʦʥʪʝʥʪ ʘʣʤʘʩʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ 

ʙʘʨ ʢʫʨʩʪʘʨʜʳ ʞʘʩʘץʪʘʫסʘ ʞᴅʥʝ ᴇʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʬʫʥʢʮʠʦʥʘʣʜʳץץʘ ʜʝʡʽʥ ʦʥʣʘʡʥ 

ʨʝʞʠʤʽʥʜʝ ʦץʳʪʫסʘ ץʘʞʝʪʪʽʥʽש ʙᴅʨʽʥ ײʩʳʥʳʧ ʦʪʳʨ. 

WizIQ-ʪʽש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ:  

ϖ פʳʟʤʝʪ ʢᴇʨʩʝʪʫ WizIQ.com ʙʽʨʥʝʰʝ ץʘʪʳʩʫʰʳʣʘʨ װʰʽʥ ʚʝʙʠʥʘʨʣʘʨ ᴇʪʢʽʟʫʛʝ ᴇʪʝ 

ʳסשʘʡʣʳ (20-סʘ ʜʝʡʽʥ), ʙʽʨʘץ ʘʣʜʳʤʝʥ ʦʣʘʨʜʳ ʪʽʨʢʝʫ ץʘʞʝʪ.  

ϖ ʍʘʙʘʨ ʪʘʨʘʪʫ ʩʘʧʘʩʳ ᴇʪʝ ʞʘץʩʳ, ʜʳʙʳʩ ʞᴅʥʝ ʢʽʜʽʨʽʩ ץʦʣʘʡʣʳ ʜʝשʛʝʡʜʝ.  

ϖ ʀʥʪʝʨʬʝʡʩ ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʙʦʣʩʘ ʜʘ, ʚʝʙʠʥʘʨʜʳ ʠʥʪʫʠʪʠʚʪʽ ʪװʨʜʝ ʽʩʢʝ ץʦʩʫסʘ ʙʦʣʘʜʳ. 

ʂʝʤʰʽʣʽʢʪʝʨʽ: 

ϖ ɺʝʙʠʥʘʨʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ, ʆʨʳʩ ʪʽʣʽʥʜʝ ʽʟʜʝʫ ʥʘʰʘʨ ʞײʤʳʩ ʽʩʪʝʡʜʽ, 
 .ʦʩʫ ʘʟʜʘʧ ʰʘʨʰʘʡʜʳץ ʘ ʩʠʧʘʪʪʘʤʘסʢʪʝʣʛʝʥ ᴅʨʙʽʨ ʤʘʪʝʨʠʘʣװʳʟʤʝʪ ʚʝʙ-ʩʘʡʪʳʥʘ ʞפ

çʉʬʝʨʘè ʧʣʘʪʬʦʨʤʘʩʳ - ʦץʳʪʫʰʳʣʘʨ, ʦץʫʰʳʣʘʨ ʤʝʥ ʘʪʘ-ʘʥʘʣʘʨʜʳ ʙʽʨʽʢʪʽʨʝʪʽʥ ʞᴅʥʝ 

 ʦʥʣʘʡʥ שʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫʜʽװʘ ʤסʡʳʤʜʘʩʪʳʨʫײ ʳʪʫ ʧʨʦʮʝʩʽʥ ʪʠʽʤʜʽץʪʘʥ ʦץʘʰʳץ

ʧʣʘʪʬʦʨʤʘʩʳ. slp.kz ʩʘʡʪʳʥʘ ʢʽʨʽʧ çʊʽʨʢʝʣʫè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʫ ʢʝʨʝʢ. ʄʝʢʪeʧ ʪʽʨʢʝʛʝʥ 

ʵʣʝʢʪʨʦʥʜʳ ʧʦʰʪʘʥʳ ʞʘʟʳʧ, çʊʽʨʢʝʣʫè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʘʜʳ. çɹʘʨʣʳסʳ ʩᴅʪʪʽ ᴇʪʪʽè ʘʪʪʳ ʪʝʨʝʟʝ 

ʘʰʳʣסʘʥ ʢʝʟʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʵʣʝʢʪʨʦʥʜʳ ʧʦʰʪʘסʘ ʢʽʨʽʧ, çʉʌɽʈɸè ʜʝʛʝʥ ʭʘʪʪʳ ץʘʨʘʫ ʢʝʨʝʢ. 

ʕʣʝʢʪʨʦʥʜʳ ʧʦʰʪʘ ʘʨץʳʣʳ ʢʝʣʛʝʥ ʭʘʪʪʘ ʘʨʥʘʡʳ ᴇʟʽשʽʟʜʽש ʣʦʛʠʥ ʤʝʥ ʧʘʨʦʣʴ ʞʘʟʘʪʳʥ ʩʽʣʪʝʤʝʩʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʉʦʣ ʩʽʣʪʝʤʝʛʝ ᴇʪʽʧ ᴇʟʽʥʜʽʢ ʞʝʢʝ ʧʘʨʦʣʴ ʪʝʨʝʜʽ. ʉʦʜʘʥ ʩʦש, ʤʝʢʪʝʧʢʝ ײʩʳʥסʘʥ 

ʤʦʙʠʣʴʜʽ ʪʝʣʝʬʦʥסʘ ʢʝʣʛʝʥ ʭʘʙʘʨʣʘʤʜʘסʳ ʢʦʜʪʳ ʪʝʨʫ ץʘʞʝʪ. ʆʜʘʥ ᴅʨʽ ʩʘʡʪʪʘʥ çʂʽʨʫè 

ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ, ʣʦʛʠʥ ʤʝʥ ʧʘʨʦʣʴʜʽ ʝʥʛʽʟʝʜʽ. 

ʉʘʡʪʪʘʥ ʦʥʣʘʡʥ ʩʘʙʘץʪʘʨ ʢʝʩʪʝʩʽʥ ʢᴇʨʫ װʰʽʥ çʉʘʙʘץ ʢʝʩʪʝʩʽè ʙᴇʣʽʤʽʥʝ ᴇʪʫ ʢʝʨʝʢ. çʉʘʙʘץ 

ʢʝʩʪʝʩʽè ʙᴇʣʽʤʽʥʝ ᴇʪʢʝʪʜʝ ᴅʨʪװʨʣʽ ʦʥʣʘʡʥ ʩʘʙʘץ ʘʨʥʘʡʳ ʢʘʨʪʦʯʢʘ ʪװʨʽʥʜʝ ʙʝʡʥʝʣʝʥʝʜʽ. ɹײʣ 

ʢʘʨʪʦʯʢʘʜʘ ʧᴅʥ ʘʪʘʫʳ, ʤסײʘʣʽʤʥʽש ʘʪʳ-ʞᴇʥʽ, ʩʘʙʘץʪʳש ʙʘʩʪʘʣʫ ʫʘץʳʪʳ, ʩʘʙʘץʪʳש ʪʘץʳʨʳʙʳ, 

ʩʘʙʘץʪʳש ʩʠʧʘʪʪʘʤʘʩʳ, ʩʳʥʳʧ ʧʝʥ ʩʘʙʘץץʘ ʢʽʨʫ ʙʘʪʳʨʤʘʩʳ ʙʘʨ. ʂʘʨʪʦʯʢʘʥʳש ʪװʩʪʝʨʽ ʜʝ 

ᴅʨʪװʨʣʽ. ʂʘʨʪʦʯʢʘʜʘסʳ ʪװʩʪʝʨʜʽש ᴅʨʪװʨʣʽ ʙʦʣʫʳ - ʙײʣ ʩʘʙʘץʪʳש ᴇʪʽʧ ʢʝʪʢʝʥʽʥ, ʩʘʙʘץʪʳש ʝʥʜʽ 

ᴇʪʝʪʽʥʽʥ ʥʝʤʝʩʝ ʤסײʘʣʽʤʥʽש ʩʘʙʘץʪʳ ʙʦʣʜʳʨʤʘʫ ʰʝʰʽʤʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʙʝʨʝʜʽ. ʉʘʙʘץץʘ 

 ʳʪʳʩʳʥʜʘץʫʘ ץʘʪʳʩʘ ʘʣʘʜʳ. ʉʘʙʘץ ʳʣʳץʘ ʢʽʨʫè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʫ ʘʨץץʰʽʥ çʉʘʙʘװ ʘʪʳʩʫץ

ʢʘʤʝʨʘ ʤʝʥ ʤʠʢʨʦʬʦʥʜʳ ʤסײʘʣʽʤ סʘʥʘ ץʦʩʳʧ ᴇʰʽʨʝ ʘʣʫ ʤװʤʢʽʥʜʽʛʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʆץʫʰʳ 

ʩʘʙʘץ ʘʡʪʫʳ ʥʝʤʝʩʝ ʪʘʧʩʳʨʤʘסʘ ʞʘʫʘʧ ʙʝʨʫ ʢʝʟʽʥʜʝ çפʦʣʳʥ ʢᴇʪʝʨʫè ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʫ ʘʨץʳʣʳ 

ʞʘʫʘʧ ʙʝʨʫʛʝ ʨץײʩʘʪ ʘʣʘ ʘʣʘʜʳ. ʉʘʙʘץʪʘʥ ʰʳסʫ װʰʽʥ ʪᴇʤʝʥ ʙᴇʣʽʛʽʥʜʝʛʽ çʉʘʙʘץʪʘʥ ʰʳסʫè 

ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʫ ʢʝʨʝʢ. 

 .ʧʣʘʪʬʦʨʤʘʣʘʨ ץʩʪʘʥʜʳץʘʟʘפ ʘʥסʘ ʘʨʥʘʣסʳʪʫץʪʘʥ ʦץʪʳץʘʰʳפ

çEDUS - ʵʣʝʢʪʨʦʥʜʳץ ʤʝʢʪʝʧè- ʤʝʢʪʝʧʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʧʣʘʪʬʦʨʤʘʩʳ.çEDUS - 

ʵʣʝʢʪʨʦʥʜʳץ ʤʝʢʪʝʧè - ʵʣʝʢʪʨʦʥʜʳץ ʤʝʢʪʝʧ ʧʣʘʪʬʦʨʤʘʩʳʥ ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳ ʞʘʣʧʳ ʙʽʣʽʤ 

ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʽ (ʤʝʢʪʝʧʪʝʨ ʢʦʥʪʠʥʛʝʥʪʽ, ʵʣʝʢʪʨʦʥʜʳץ ʬʦʨʤʘʪʪʘסʳ ʞʫʨʥʘʣʜʘʨ, ʩʘʙʘץ ʢʝʩʪʝʩʽ, 

ʦץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽ, ʞʝʢʝ ʩʘʫʘʣʥʘʤʘʣʘʨ, ʘʪʘ-ʘʥʘʣʘʨ ץʦʣʞʝʪʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʪ.ʙ.) ʦץʫ װʜʝʨʽʩʽʥʽש 

ʜʝʨʝʢʪʝʨʽʥ ʦץʫ-ʙʽʣʽʤ ʙʝʨʫ ʢʦʥʪʠʥʛʝʥʪʽʥʽש ʨʝʩʫʨʩʪʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳש ʙʽʨʳסשʘʡ ʬʦʨʤʘʪʳʥʘ 

ʙʝʡʽʤʜʝʫ ʘʨץʳʣʳ ʦʨʪʘʣʳץʪʘʥʜʳʨʫ ʤʘץʩʘʪʳʥʜʘ ײץʨʳʣסʘʥ.çEDUS - ʵʣʝʢʪʨʦʥʜʳץ ʤʝʢʪʝʧè 
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ʧʣʘʪʬʦʨʤʘʩʳ ʤʝʢʪʝʧʪʝʨʜʝ ʢװʥʜʝʣʽʢʪʽ ʦץʫ-ʙʽʣʽʤ ʧʨʦʮʝʩʪʝʨʽʥ ʵʣʝʢʪʨʦʥʜʳ ʩʘʥʜʳץ ʪװʨʛʝ 

ʝʥʛʽʟʫ(ʵʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʞʫʨʥʘʣʜʘʨʳ, ʤʝʢʪʝʧ ʦץʫ ʢʝʩʪʝʣʝʨʽ, װʣʛʝʨʽʤ ʞᴅʥʝ ʦץʫʰʳ ʢװʥʜʝʣʽʢʪʝʨʽ, 

ʤʝʢʪʝʧ ʦץʳʪʫʰʳʣʘʨʳ ʤʝʥ ʦץʫʰʳʣʘʨʳ ʢʦʥʪʠʥʛʝʥʪʽ) ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨʽʥ ʦʨʪʘץ ʵʣʝʢʪʨʦʥʜʳ 

ʬʦʨʤʘʪץʘ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ʙʽʨʳסשʘʡ ʤʝʢʪʝʧʪʽʢ ʦץʫ-ʪᴅʨʙʠʝ, ʙʽʣʽʤ ʤᴅʣʽʤʝʪʪʝʨʽʥ, ʤʝʢʪʝʧ ʨʝʩʫʨʩ 

 ʩʘʪʳʥʜʘץʟʝʛʝ ʘʩʳʨʫ ʤʘװʳʣʳ ʞץʤʢʽʥʰʽʣʽʢʪʝʨʽ EDUS ʘʨװʦʨʣʘʨʳʥ ᴇʟʘʨʘ ʘʡʳʨʙʘʩʪʘʫ ʤץ

ʞʘʩʘץʪʘʣʘʜʳ. 

AITU ʧʣʘʪʬʦʨʤʘʩʳ- ʭʘʙʘʨʣʘʤʘʣʘʨʤʝʥ, ʤʝʜʠʘ ʞᴅʥʝ ײץʞʘʪʪʘʨʤʝʥ ʘʣʤʘʩʫʜʘ ץʦʣʜʘʥʳʣʘʜʳ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʦסשʳ ʞʘשʘʣʳץʪʘʨʜʘʥ ʭʘʙʘʨʜʘʨ ʙʦʣʫסʘ ʞᴅʥʝ ʜʝʨʙʝʩʪʝʥʜʽʨʽʣʛʝʥ ʢʦʥʪʝʥʪʢʝ ץʦʣ 

ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʞʘשʘ ץʘʟʘץʩʪʘʥʜʳץ ץʦʩʳʤʰʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʦץʳʪʫסʘ 

ʘʨʥʘʣסʘʥ ʤʝʩʩʝʥʜʞʝʨʜʽץ שʦʣʜʘʥʳʣʫʳ ʪʝʛʽʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʤʝʩʩʝʥʜʞʝʨʜʝ 

ʞײʤʳʩʪʳ ʙʘʩʪʘʫ װʰʽʥ ײʷʣʳ ʪʝʣʝʬʦʥ ʥᴇʤʽʨʽʤʝʥ ʪʽʨʢʝʣʫ ʘʨץʳʣʳ ᴇʪʫ ץʘʞʝʪʪʽʣʽʛʽ ײʩʳʥʳʣʘʜʳ. 

  :ץʤʢʽʥʜʽʢʪʝʨʽʥʝ ʢʝʣʝʪʽʥ ʙʦʣʩʘװʦʩʳʤʰʘ ʤפ

- ʓסשʘʡʣʳ ʭʘʙʘʨʣʘʩʫ ʤװʤʢʽʥʜʽʛʽ: ʤᴅʪʽʥʜʽʢ, ʜʘʫʳʩʪʳץ ʭʘʙʘʨʣʘʤʘʣʘʨʤʝʥ, ʙʝʡʥʨʦʣʠʢʪʝʨ, 
ʬʦʪʦʩʫʨʝʪʪʝʨ ʞᴅʥʝ ײץʞʘʪʪʘʨʤʝʥ ʘʣʤʘʩʫ.  

- ʊʦʧʪʳץ ʯʘʪʪʘʨ: ʞʘץʳʥʜʘʨʳʤʝʥ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽʤʝʥ ʙʽʨʛʝ 300 ʘʜʘʤסʘ ʜʝʡʽʥ 

  .ʨʫײץ ʪʘʨץʘʤʜʘʩʪʳסʦץ ʘʤʪʠʪʳʥץ ʘʪʳʩʫʰʳʥʳץ

- ʆʡʳʥ-ʩʘʫʳץ ʢʘʥʘʣʜʘʨʳʥ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ:ʢʘʥʘʣʜʘʨסʘ ʞʘʟʳʣʫסʘ ʥʝʤʝʩ ᴇʟʽʥʽשʞʝʢʝ 
ʢʘʥʘʣʳʥ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

 ʪʘʨʜʳ ʜʝʨʙʝʩʪʝʥʜʽʨʫʛʝ ʞᴅʥʝ ʙʽʨʝʛʝʡ ʢʦʥʪʝʥʪʢʝץʫʰʳʣʳסʳʟʳץ ʡʝ:ᴇʟʽʥʜʽʢװʩʳʥʫʰʳ ʞױ -

  .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʦʣ ʞʝʪʢʽʟʫʛʝ ʤץ

- ʊʝʛʽʥ ץʦשʳʨʘʫʣʘʨ ʤװʤʢʽʥʜʽʛʽ:ʞʘץʳʥʜʘʨʳʤʝʥ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽʤʝʥ װʥʝʤʽ 24/7 

ʙʘʡʣʘʥʳʩʪʘ ʙʦʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

- ʂᴇʧʪʽʣʜʽʣʽʢ: AITU ץʦʩʳʤʰʘʩʳ פʘʟʘץʩʪʘʥ װʰʽʥ ʘʨʥʘʡʳ ץʘʟʘץ ʪʽʣʽʥʜʝ ᴅʟʽʨʣʝʥʛʝʥ. 

 ʳʣʘʨʜʘ ʞᴅʥʝ ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʜʝסʨʳʣײץ ʦʩʳʤʰʘʩʳʥ ʤʦʙʠʣʴʜʽʢץ ʦʣʞʝʪʽʤʜʽʣʽʢ:AITUפ -

 .ʘ ʙʦʣʘʜʳסʦʣʜʘʥʫץ

 ʡʝװʣ ʞײʘʨʘʜʳ. ɹץʣʢʝʥ ʨᴇʣ ʘʪװ ʨᴇʣʽ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ᴇʟʽʥʜʽʢ שʡʝʩʽʥʽװʳʪʫ ʞץʪʘʥ ʦץʪʳץʘʰʳפ

ʘʨץʳʣʳ ʦʢʫʰʳʣʘʨ ʤʝʥ ʦץʳʪʫʰʳʣʘʨ ᴅʣʝʤʜʽʢ ʪװʨʣʽ ʘץʧʘʨʘʪʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩ ʞʘʩʘʫסʘ ʞʽʥʝ ʜʝ 

 ʤʢʽʥʜʽʢʪʝʨʜʽ ʘʣʘװʘ ʟʦʨ ʤסʜʘʫשʤʳʩʪʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʞᴅʥʝ ʰʳײʞ ץʘʨʤʘʰʳʣʳסʳʣʳʤʠ, ʰʳס

ʘʣʘʜʳ.פʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪ ʜʝשʛʝʡʽ ʜʠʜʘʢʪʠʢʘʣʳʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ 

ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ʦץʳʪʫʜʳ ʙʘʩץʘʨʫ, ʦץʫʰʳסʘ ᴇʟ ʙʝʪʽʥʰʝ ץʘʡʪʘʣʘʥʙʘʡʪʳʥ ʙʽʨʥײʩץʘʣʳ ʞʽʥʝ 

ʢᴇʧʥײʩץʘʣʳ, ʢᴇʧʜʝʥʛʝʡʣʽ ʜʠʜʘʢʪʠʢʘʣʳץ ʰʘʨʪʪʘʨ ʥʝʛʽʟʽʥʜʝ ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʨʫ ʘʨץʳʣʳ, ʙʽʣʽʤ ʤʝʥ 

ʜʘסʜʳʥʳ ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫ, ʝʨʝʢʰʝ ʘץʧʘʨʘʪʪʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʤʫʣʴʪʠʤʝʜʠʘʣʳץ ʬʦʨʤʘʜʘ 

ʙʝʨʫ, ʚʠʨʪʫʘʣʜʳ ᴇʤʽʨʛʝ ʝʥʛʽʟʫ ʞᴅʥʝ ʪ.ʩ.ʩ. ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ײʩʳʥʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʤײʥʜʘʡ ʙʘסʜʘʨʣʘʤʘʣʘʨ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʘ ʤʘʪʝʨʠʘʣʜʳ ᴇʟ ʙʝʪʽʥʰʝ ʠʛʝʨʫ ʞʝʪʽʣʜʽʨʽʣʛʝʥ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ, ʧʝʜʘʛʦʛʠʢʘʣʳʢ ᴅʜʽʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ, ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳ ʦץʫʰʳʥʳש ʞʝʢʝ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʘʨʘʡ ʪʘשʜʘʫסʘ ʜʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʘʙʘץʪʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ʘʨʪʪʘ ץʘʣʜʳʨʜʳ. ɸʂʊ 

 ʘʪʳʩʪʳʨʘʪʳʥ ʞᴅʥʝץ ʫ ʽʩ-ᴅʨʝʢʝʪʽʥʝ ʙʝʣʩʝʥʜʽץʫʰʳʣʘʨʜʳ ʦץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦץ ʨʘʣʜʘʨʳʥײץ

ʦץʳʣʘʪʳʥ ʤʘʪʝʨʠʘʣʜʳ ʪʝʨʝש ʪװʩʽʥʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ץʳʟʳץʪʳ ʠʥʪʝʨʙʝʣʩʝʥʜʽ ʦץʫ ʨʝʩʫʨʩʪʘʨʳʤʝʥ 

ʪʘʨʪʳʤʜʳ ʩʘʙʘץʪʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ ʙʦʣʘʜʳ.ɼᴅʩʪװʨʣʽ ʩʳʥʳʧʪʳץ-ʩʘʙʘץʪʳץ ʦץʳʪʫʜʘ ʞᴅʥʝ 

ʤʝʢʪʝʧʪʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ װʰʽʥ ʞʘשʘʣʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʘ ɸʂʊ 

 ʣײʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙסʡʳʤʜʘʩʪʳʨʫײ ʳʪʫʜʳץʳʣʳ ʜʝʨʙʝʩʪʝʥʜʽʨʽʣʛʝʥ ʦץʦʣʜʘʥʫ ʘʨץ ʨʘʣʜʘʨʳʥײץ

ʦץʫʰʳסʘʦץʫ װʰʽʥ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʨʝʩʫʨʩʪʘʨʜʳ ʪʘשʜʘʫסʘ ʞᴅʥʝ ᴇʟʽʥʝ ץʦʣʘʡʣʳ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʤʳʩ ʽʩʪʝʫʛʝʤײʳʥʤʝʥ ʞץʘʨץ

ʂᴇʧʪʝʛʝʥ ʘʪʘ-ʘʥʘʣʘʨ פʘʟʘץʩʪʘʥʜʘסʳ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ʘʪʘʧ ʢʝʪʢʝʥ. פʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʢʝʟʽʥʜʝ ʦʪʘʥʜʳץ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ʪᴇʨʪ 

ʙʘסʳʪ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʘʣʘʜʳ: 

¶ çɹʘʣʘʧʘʥè ʞᴅʥʝ çɽʣʘʨʥʘè ʪʝʣʝʘʨʥʘʣʘʨʳʥʜʘ; 

¶ çפʘʟʘץ ʨʘʜʠʦʩʳè ʞᴅʥʝ çʂʣʘʩʩʠʢʘè ʵʬʠʨʽʥʜʝ; 

¶ ʀʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʘʣʘʨ ʘʨץʳʣʳ: Kundelik.kz, Daryn.Online, Bilimland ʞᴅʥʝ Opiq.kz 
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ɹʽʟʜʽש ʦʩʳ ʪʘץʳʨʳʧʪʘ ʤʘץʘʣʘ ʞʘʟʫ ʩʝʙʝʙʽʤʽʟʜʽש ʜʝ ʙʽʨʽ ʦʩʳ ʜʝʩʝʢ ʪʝ ʙʦʣʘʜʳ. ɹʘʩץʘ ʜʘ 

 ʦʣ ʞʝʪʽʤʜʽץ ,ʨʪ ʙʽʣʝ ʙʽʣʤʝʡʪʽʥײʦʣʜʘʥʳʣʘʪʳʥ ʙʽʨʥʝʰʝ ʢᴇʧʰʽʣʽʢ ʞץ ʳʪʫʜʘץʪʘʥ ʦץʪʳץʘʰʳץ

ʧʣʘʪʦʨʤʘʣʘʨʜʳש ʪװʨʣʝʨʽ ʤʝʥ ʦʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʘʨ ʙʝʨʫ.  

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1.ɾʫʨʥʘʣ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝè, ˉ 7-2006ʞ. (41-45 ʙ) 

2.ɾʫʨʥʘʣ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝè, ˉ 7-2020ʞ. (49-57 ʙ) 

3.ʇʘʚʣʦʚʘ ɽ.ɹ., ʃʝʙʝʜʝʚʘ ʀ.ʉ. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ: ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 
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ʆפʋʐʓʃɸʈɼʓר ɸפʇɸʈɸʊʊʓפ פɸʋɯʇʉɯɿɼɯʂ ʄᴄɼɽʅʀɽʊɯʅ פɸʃʓʇʊɸʉʊʓʈʋ 

ʄᴄʉɽʃɽʃɽʈɯ 

 

ɸ. ʉʘסʘʪʦʚʘ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ3 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ, ʤʘʛʠʩʪʨ ɾ.ɹ. ɹʘʟʘʝʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ 

ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʗסʥʠ ʦץʫʰʳʣʘʨʜʳש ʘץʧʘʨʘʪʪʳץ 

ʢʝשʽʩʪʽʢʪʽ ʜײʨʳʩ ʧʘʡʜʘʣʘʥʫ ʞᴇʥʽʥʜʝ ʙʘסʳʪʪʘʨ ʞװʨʛʽʟʽʣʝʜʽ. ɸץʧʘʨʘʪʪʳ ץʦʨסʘʫ ʧʨʠʥʮʠʧʪʝʨʽ 

ʪײʞʳʨʳʤʜʘʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʢʝ ʙʘʡʣʘʥʳʩʪʳ ʘʪʘ-ʘʥʘʣʘʨסʘ ʢʝשʝʩ 

ʙʝʨʽʣʝʜʽ. ɸץʧʘʨʘʪʪʳ ץʦʨסʘʫʜʘ ʜʝʨʝʢʪʝʨʜʽ ʝʥʛʽʟʫ, ʩʘץʪʘʫ, ᴇשʜʝʫ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫ װʰʽʥ 

 ʳסʧʠʷʣʳʣʳײץ ʦʣʞʝʪʽʤʜʽʢץ ,ʳʥסʪʘʩʪʳײʪ שʦʨʣʘʨʳʥʳץ ʧʘʨʘʪץʧʘʨʘʪ ʧʝʥ ʘץʦʣʜʘʥʳʣʘʪʳʥ ʘץ

 .ʘʤʘʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽץ

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʫ ʰʢʦʣʴʥʠʢʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ. ʊʦ ʝʩʪʴ ʧʨʦʚʦʜʷʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ 

ʧʨʘʚʠʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʯʝʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌʦʨʤʫʣʠʨʫʶʪʩʷ 

ʧʨʠʥʮʠʧʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʩʪʘʪʴʷ ʧʦʤʦʛʘʝʪ ʨʦʜʠʪʝʣʷʤ ʩ ʨʝʰʝʥʠʝʤ ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ, 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʬʦʥʜʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ 

ʚʚʦʜʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ. ɸץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ, ʦץʫʰʳ, ʘʪʘ-ʘʥʘ, ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ 

ʤᴅʜʝʥʠʝʪʽ. 

 

ɹװʛʽʥʛʽ ʢװʥʽ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʳʨʫ, 

 ʳץʘʰסʘ ʘʣסʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ʙʘʣʘ ץʧʘʨʘʪʪʳץʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. ɸ שʳ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽסʘʤʜʘסʦץ

ʪʘʥʳʩץʘʥʥʘʥ ʙʘʩʪʘʧ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʝ ᴇʟʽʥ ץʘʣʘʡ ײʩʪʘʫ ʢʝʨʝʢʪʽʛʽʥ ʪװʩʽʥʜʽʨʫ ץʘʞʝʪ. 

ɽʨʝʩʝʢʪʝʨ ʤʝʥ ʙʘʣʘʣʘʨ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʽש ʞʘץʩʳ ʪײʩʪʘʨʳ ʤʝʥ ʞʘסʳʤʩʳʟ ʞʘץʪʘʨʳ ʙʘʨ 

ʝʢʝʥʽʥ ʪװʩʽʥʫʽ ʤʘשʳʟʜʳ. ɹʘʣʘʣʘʨסʘ ʨʝʩʫʨʩʪʘʨʜʳש ʽʰʽʥʝʥ ʝש ʞʘץʩʳʩʳ ʤʝʥ ץʘʫʽʧʩʽʟʽʥ סʘʥʘ ʘʣʫסʘ, 

ʩʘʥʘʣʳ ʞᴅʥʝ ʩʘʫʘʪʪʳ ʪʘשʜʘʫ ʞʘʩʘʫסʘ װʡʨʝʪʫ ʢʝʨʝʢ. ʀʥʪʝʨʥʝʪʪʽ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ʪʫʳʥʜʘʡʪʳʥ 

ʙʘʨʣʳץ ʩײʨʘץʪʘʨʜʳ ʙʘʣʘʣʘʨʤʝʥ ʪʘʣץʳʣʘʫ ץʘʞʝʪ. ɹʘʣʘʣʘʨʜʳש ʠʥʪʝʨʥʝʪʪʽ ץʘʣʘʡ ץʦʣʜʘʥʘʪʳʥʳ 

ʪʫʨʘʣʳ ʝʨʝʩʝʢʪʝʨ ʥʝײסʨʣʳʤ ʢᴇʧ ʙʽʣʩʝ, ʥʝ ץʦʣʘʡʣʳ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ʝʢʝʥʽʥ ʘʥʳץʪʘʫ ʞᴅʥʝ ʪװʩʽʥʜʽʨʫ 

ʦשʘʡʳʨʘץ ʙʦʣʘʜʳ. 
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  ʆʪʙʘʩʳ ʤʝʥ ʤʝʢʪʝʧʪʽש ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʛʽ ʤᴅʩʝʣʝʩʽʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʰʝʰʫ ʙʘʣʘסʘ 

ᴅʨʪװʨʣʽ ʟʠʷʥ ʢʝʣʪʽʨʫ (ʤʦʨʘʣʴʜʳץ, ʤʘʪʝʨʠʘʣʜʳץ, ʜʝʥʩʘʫʣʳץ ʞᴅʥʝ ʪ.ʙ.) ץʘʫʧʽʥ ʝʜᴅʫʽʨ ʘʟʘʡʪʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʟʘʤʘʥʘʫʠ ʤʝʢʪʝʧ 

ʞײʤʳʩʳʥʳש ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽʥʝ ʘʡʥʘʣʫʳ ʢʝʨʝʢ.[1] 

ʄʝʤʣʝʢʪʪʽʢ ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʘʨʜʳש, ʩʦʥʜʘʡ-ʘץ ʘץʧʘʨʘʪ ʩʘʣʘʩʳʥʜʘ ʞʝʢʝ ʘʜʘʤʥʳש 

 ץʧʘʨʪʪʳץʣ ʘײʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʉʝʙʝʙʽ, ʙ ץʜʳʣʳשʘʣʫʳ ʟʘסʦʨץ שʜʜʝʣʝʨʽʥʽװʘʤ ʤסʦץ ʪʘʨʳ ʤʝʥץʳץײץ

 ,שʨʣʘʫʜʳײ ʘ ʢʝʪʫʽʥ, ʦʥʳץʩʳʨʪ שʧʘʨʘʪʪʳץʘʫ ï ʘסʦʨץ ʧʘʨʪʪʳץʙʘʩʪʳ ʪʘʣʘʙʳ.  ɸ שʘʫʽʧʩʽʟʜʽʢʪʽץ

ʞʦסʘʣʪʫʜʳש, ʨץײʩʘʪʩʳʟ ʞʦʶʜʳש, ᴇʟʛʝʨʪʫʜʽש, ʤʘשʳʟʳʥʘ ʪʠʤʝʡ ʪװʨʣʝʥʜʽʨʫʜʽש,ʨץײʩʘʪʩʳʟ 

ʢᴇʰʽʨʤʝʩʽʥ ʞʘʩʘʫʜʳש, ʙסײʘʪʪʘʫʜʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʞװʨʛʽʟʽʣʝʪʽʥ ʰʘʨʘʣʘʨ ʢʝʰʝʥʽ. 

-ʘ ʞᴅʥʝ ʢʝʟסʧʘʨʪʪʳ ʘʣʫץʘʞʝʪʪʽ ʘץ ʘסʂʦʥʩʪʠʪʫʮʠʷʩʳ ᴅʨ ʘʜʘʤ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʢʝʣʛʝʥ ʟʘשʤʝʥ ʪʳʡʳʤ ʩʘʣʳʥʙʘסʘʥ ʞʦʣʤʝʥ ʞʘʨʠʷʣʘʫסʘ ʢʝʧʽʣʜʽʢ ʙʝʨʝʜʽ. 

ɽʣʽʤʽʟʜʝ ʟʘשʤʝʥ ץʦʨסʘʣʘʪʳʥ ײץʧʠʷʣʘʨ: 

V ʘʨʥʘʡʳ ʘץʧʘʨʘʪ, ʦʪʙʘʩʳ ʤʝʥ ʞʝʢʝ ᴇʤʽʨʜʽײץ שʧʠʷʩʳ; 

V ʭʘʪ ʞʘʟʫ,ʪʝʣʝʬʦʥ,ʪʝʣʝʛʨʘʬ,ʪ.ʙ ʭʘʙʘʨʣʘʤʘʨʜʳײץ שʧʠʷʩʳ; 

V ʙʘʣʘ ʘʩʳʨʘʧ ʘʣʫ ײץʧʠʷʩʳ; 

V ʤʝʜʠʮʠʥʘʣʳײץ ץʧʠʷ; 

V ʢʦʤʤʝʨʮʠʷʣʳץ ʞᴅʥʝ ץʳʟʤʝʪʪʽʢ ײץʧʠʷ; 

V ʙʘʥʢʪʽʢ ײץʧʠʷ; 

V ʙʘסʘʣʳ ץʘסʘʟʜʘʨ ʥʘʨʳסʳʥʜʘסʳ ץʳʟʤʝʪʪʽʢ ʘץʧʘʨʘʪ; 

V ʪʝʨʛʝʫ ʤʝʥ ʘʣʜʳʥ ʘʣʘ ʪʝʨʛʝʫʜʽײץ שʧʠʷʣʘʨʳ; 

V ʘʜʚʦʢʘʪʪʳץ ʞᴅʥʝ ʥʦʪʘʨʠʘʣʜʳײץ ץʧʠʷʣʘʨ. 

 ,ʪʘʣʘʜʳץʙᴅʨʽ ʢʦʤʧʴʶʪʝʨʜʝ ʩʘ שʧʘʨʘʪʪʳץʘʤʜʘ ʦʩʳ ʪʠʧʪʽ ʘסʦץ ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʟʘʤʘʥʘʫʠ ʘפ

ʞʝʣʽ ʥʝʤʝʩʝ ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘʣʘʨ ʘʨץʳʣʳ ʪʘʩʳʤʘʣʜʘʥʘʜʳ.ʆʩʳʥʜʘʡ ʘץʧʘʨʪʪʳש ʙʘʩץʘ 

ʘʜʘʤʜʘʨʜʳץ שʦʣʳʥʘ ʪװʩʽʧ, ʞʘʨʠʷ ʙʦʣʤʘʫʳ װʰʽʥ, ʘץʧʘʨʘʪʪʳץ ץʦʨסʘʫ ʞʦʣʜʘʨʳʥ ʙʽʣʫ ʢʝʨʝʢ.[2] 

 ,ʤʢʽʥ ʝʤʝʩװʘʥ ʽʣʝʩʫ ʤסʧʝʥ ʜʘʤʳʧ ʢʝʣʝʜʽ, ʦץʪʳ ʞʳʣʜʘʤʜʳץʘʟʽʨʛʽ ʢʝʟʜʝ ᴇʤʽʨ ʩʦʥʰʘʣʳפ  

ʪʽʧʪʽ ץʘʟʽʨ ʜʝ סʘʣʘʤʜʳץ ʘץʧʘʨʘʪʪʳץ ʦʨʪʘ ʨʝʪʽʥʜʝʛʽ ʠʥʪʝʨʥʝʪʪʽש ʤʘשʳʟʜʳʣʳסʳʥ ʝʰʢʽʤ ʞʦץץʘ 

ʰʳסʘʨʘ ʘʣʤʘʡʜʳ. ɹʽʨʘץ ʀʥʪʝʨʥʝʪʪʽס שʘʣʘʤʜʳץ ʤʘשʳʟʜʳʣʳסʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ץʘʟʽʨʛʽ ץʦסʘʤʜʘ 

ʞʝʣʽʥʽ ץʦʣʜʘʥʫʜʘ ץʠʳʥʜʳץʪʘʨ ʪʫʳʥʜʘʡ ʙʘʩʪʘʜʳ. ʊʘʥʳʤ ʧʨʦʮʝʩʽʥʝ ʝʥʛʝʥ ʙʘʣʘʥʳש ʞʝʢʝ ʙʘʩʳ 

ʘץʧʘʨʘʪ ʘסʳʥʳʥʘʥ ץʦʨסʘʣʤʘסʘʥ ʙʦʣʳʧ ʰʳסʘʜʳ, ʦʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʫ 

ʤʘʟʤײʥʳʥ ʢʝשʝʡʪʫ, ʦסʘʥ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʦץʳʪʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘשʘ ʢʦʤʧʦʥʝʥʪʪʝʨ 

ʝʥʛʽʟʫ ʰסײʳʣ ץʘʞʝʪʪʽʣʽʢ ʪʫʳʥʜʘʡʜʳ. 

ɸʜʘʤʥʳש ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʛʽ ʘץʧʘʨʘʪʪʳץ ʧʨʦʮʝʩʩʪʝʛʽ ץʘʫʽʧʪʽ ʞʦʶʜʳ ʢᴇʟʜʝʡʜʽ. 

ɸץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫ ʢʝʣʽʧ ʪװʩʢʝʥ ʘץʧʘʨʘʪץʘ ʘʜʝʢʚʘʪʪʳ ʞʘʫʘʧ ʙʝʨʫ, 

ʦʡʣʘʩʪʳʨʳʣʤʘסʘʥ ᴅʨʝʢʝʪʪʝʨʜʝʥ ʘʨʳʣʫ, ʞʘסʜʘʡʜʳ ʙʦʣʞʘʫ ʞᴅʥʝ ʳץʪʠʤʘʣ ʩʘʣʜʘʨʳʥ ʝʩʢʝʨʫ 

 ʘʫʽʧʩʽʟʜʽʢ ʙᴇʣʽʛʽץ ץʣʪʪʳײ ,ʘʫʽʧʩʽʟʜʽʢץ ץʧʘʨʘʪʪʳץʘʙʽʣʝʪʪʝʨʽʥ ʪᴅʨʙʠʝʣʝʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɸץ

ʨʝʪʽʥʜʝ, ʤʝʤʣʝʢʝʪʪʽץ ,שʦסʘʤʥʳש, ʘʜʘʤʜʘʨʜʳש ʪʠʽʩʪʽ ʪʘʣʧʳʥʫʳʥʩʳʟ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫʜʝ - ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ץʘʞʝʪʪʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʞʘסʜʘʡʣʘʨ ʞʘʩʘʤʘʡʳʥʰʘ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʤʝʡʜʽ . 

  ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ץʦסʘʤʜʘ ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ʤᴅʩʝʣʝʣʝʨʽʥʜʝ 

ᴇʟ ץײץʳץʪʘʨʳʥ ץʦʨסʘʡ ʙʽʣʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʽʥʜʝʪʽ ʪײʨ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝ 

ʠʥʬʦʨʤʘʪʠʢʘ סʘʥʘ ʝʤʝʩ, ʙʘʨʣʳץ ʧᴅʥ ʤסײʘʣʽʤʜʝʨʽ ʝʨʝʢʰʝ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʤʝʢʪʝʧʪʝʨ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝʛʽ ʙʽʣʽʤʽ ʙʘʨ, ʘץʧʘʨʘʪʪʳ ץʦʨסʘʫʜʳש 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞᴅʥʝ ʘʧʧʘʨʘʪʪʳץ ʰʘʨʘʣʘʨʳʥ ʞʝʪʽʢ ʙʽʣʝʪʽʥ, ɸʂʊ-ʜʘ ʦץʫʰʳʥʳש ʞʝʢʝ ʙʘʩʳʥʳש 

ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʛʽ ʤᴅʩʝʣʝʣʝʨʽʥ ʞʘץʩʳ ʙʽʣʝʪʽʥ ʦʩʳʥʜʘʡ ʤסײʘʣʽʤʜʝʨʜʽ ץʘʞʝʪ ʝʪʝʜʽ.[3] 

ʆץʫ ʦʨʥʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ ʬʝʜʝʨʘʣʜʳ, ʘʡʤʘץʪʳץ ʞᴅʥʝ 

ʤʫʥʠʮʠʧʘʣʜʳ ʞᴅʥʝ ʤʝʢʝʤʝ ʜʝשʛʝʡʣʝʨʽʥʽש ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨ ʧʘʢʝʪʽ ײץʨʳʣʫʳ ʢʝʨʝʢ. ʄײʥʜʘʡ 

 שʳʟʤʝʪʢʝʨʣʝʨʜʽץ ʞʘʪʪʘʨ, ʧʝʜʘʛʦʛײץ ʜʝʫ ʞᴇʥʽʥʜʝʛʽשʧʘʨʘʪʪʳ ᴇץʟʫ, ʞʝʢʝ ʘװʥʜʳ ʩײʘ ʤʘʟʤסʞʘʪʪʘʨײץ

ʜʝ, ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʜʘ ʠʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝʛʽ ʞײʤʳʩʳ ʞᴇʥʽʥʜʝʛʽ ʝʨʝʞʝʣʝʨ ʤʝʥ 

ʨʝʛʣʘʤʝʥʪʪʝʨ, ʤʝʜʠʘץʘʫʽʧʩʽʟʜʽʢ ʙʦʡʳʥʰʘ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʞײʤʳʩʪʳ ײʡʳʤʜʘʩʪʳʨʫ ʪʫʨʘʣʳ, 

ʀʥʪʝʨʥʝʪ-ץʘʫʽʧʩʽʟʜʽʢ ʙʦʡʳʥʰʘ ʙʘʣʘʣʘʨʤʝʥ ʞᴅʥʝ ʘʪʘ-ʘʥʘʣʘʨʤʝʥ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʞײʤʳʩ 

ʥʳʩʘʥʜʘʨʳ ʪʫʨʘʣʳ ᴅʨʪװʨʣʽ ʝʨʝʞʝʣʝʨ, ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝʛʽ ץʘʫʽʧʩʽʟ ʤʽʥʝʟ-ײץʣʳץ ץʘסʠʜʘʣʘʨʳ 

ʞʘʪʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥʜʝ ʤʘʟʤײʥʜʳ ʩװʟʫʛʝ, ʞʝʢʝ ʤᴅʣʽʤʝʪʪʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ, 
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ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞᴅʥʝ ʪ. ʙ. ʞʘʫʘʧʪʳ ʘʜʘʤʜʘʨ 

ʙײʡʨʳץʪʘʨʤʝʥ ʪʘסʘʡʳʥʜʘʣʫʳ ʢʝʨʝʢ. 

 ɹװʛʽʥʛʽ ʢװʥʽ ᴅʨʝʢʝʪʽʤʽʟʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷסʘ ʪᴅʫʝʣʜʽ ʙʦʣסʘʥʜʳץʪʘʥ, 

ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ʝʨʝʞʝʣʝʨʽʥ ץʘʪʘש ʩʘץʪʘʫסʘ ʤʽʥʜʝʪʪʽʤʽʟ. ɽש ʘʣʜʳʤʝʥ, ʤʝʤʣʝʢʝʪʪʽʢ ʞᴅʥʝ 

ᴅʩʢʝʨʠ ײץʧʠʷʣʘʨ, ʟʘשʥʘʤʘʣʳץ ʞᴅʥʝ ʜᴅʨʽʛʝʨʣʽʢ ײץʧʠʷʣʘʨʜʳ ʩʘץʪʘʫ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʝʢʝ ʙʘʩʳʤʳʟסʘ ץʘʪʳʩʪʳ ʘץʧʘʨʘʪʪʘʨʜʳ ʜʘ ײץʧʠʷ ʩʘץʪʘʫʳʤʳʟ ʢʝʨʝʢ. ʆʣʘʨ: ʞʝʢʝ 

ʙʘʩʳʤʳʟʜʳ ʢʫᴅʣʘʥʜʳʨʘʪʳʥ ײץʞʘʪʪʘסʳ ʘץʧʘʨʘʪʪʘʨ, ʩʘʡʪʪʘסʳ ʣʦʛʠʥ ʤʝʥ ײץʧʠʷʩᴇʟʜʝʨ ʞᴅʥʝ ʪʘסʳ 

ʙʘʩץʘ ʜʘ ʜʝʨʝʢʪʝʨ. 

 ʥװʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ ʂ שʟʽʥʜʝʛʽ ʟʝʨʪʪʝʫʣʝʨʽʥʽװʢ שʞʳʣʜʳ 2015 שʦʨʳʥʳץ "ʧʽʢʽʨ ץʘʤʜʳסʦפ"

ʩʘʡʳʥ ʞʝʣʽʛʝ ʰʳסʘʪʳʥ ʘʫʜʠʪʦʨʠʷʥʳװ שʣʝʩʽ 55% - ʜʘʥ ʘʩʘʜʳ. ɹײʣ ʧʨʦʮʝʩʢʝ ʦץʫʰʳʣʘʨʜʘ 

 ʥʝʤʽ ʙʘʡʣʘʥʳʩʳ ʙʘʨ, ʥᴅʪʠʞʝʩʽʥʜʝװ ʘʨʥʘʣʘʨʤʝʥ ץʧʘʨʘʪʪʳץʘ שʘʪʳʩʘʜʳ. ɾʘʩᴇʩʧʽʨʽʤʜʝʨʜʽץ

ʦʣʘʨʜʳש ʘץʧʘʨʘʪʪʳץ ʦʨʪʘʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

ɹʽʟʜʽש ʦʡʳʤʳʟʰʳ, ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʩʘץʪʘʫ װʰʽʥ ʤʝʢʪʝʧ ʧʝʜʘʛʦʛʠʢʘʣʳײ ץʞʳʤʤʝʥ, 

ʦץʫʰʳʣʘʨʤʝʥ, ʘʪʘ-ʘʥʘʣʘʨʤʝʥ ʤʘץʩʘʪʪʳ ʪᴅʨʙʠʝ ʞײʤʳʩʳʥ ʞװʨʛʽʟʫʽ ʢʝʨʝʢ. ɹʘʣʘʣʘʨʜʳש 

 ʘʪʳʩʳ ʙʘʨץ ʘסʘʤסʦץ ʪʘʥ ʦʩʳץʙʽʨʽ, ʩʦʥʜʳ שʙʘʩʪʳ ʤʽʥʜʝʪʪʝʨʽʥʽ שʘʤʥʳסʦץ ʘʫʽʧʩʽʟʜʽʛʽ-ᴇʨʢʝʥʠʝʪʪʽץ

ʙʘʨʣʳץ ʘʜʘʤʜʘʨ ʙʘʣʘʣʘʨʜʳש ʠʥʪʝʨʥʝʪʪʝʛʽ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ ʢʝʨʝʢ. ʄʝʢʪʝʧʪʽש 

ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ʩʘʷʩʘʪʳʥ ʞװʨʛʽʟʫʛʝ ʙʘʨʣʳץ ʤװʜʜʝʣʽ ʪײʣסʘʣʘʨ ץʘʪʳʩʘʜʳ: ʧʝʜʘʛʦʛʪʘʨ, 

ʦץʫʰʳʣʘʨ, ʦʣʘʨʜʳש ʘʪʘ-ʘʥʘʣʘʨʳ. ɾʘʣʧʳ ʤʽʥʜʝʪ ʧʝʜʘʛʦʛʪʘʨʜʳ ʜʘ, ʘʪʘ-ʘʥʘʣʘʨʜʳ ʜʘ ʞʘʩ ײʨʧʘץʪʳ 

ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ, ʘץʧʘʨʘʪʪʳ ʪʘשʜʘʫסʘ ʞᴅʥʝ ʦʥʳ ʜײʨʳʩ  ʧʘʡʜʘʣʘʥʫסʘ 

 .ʳʤʳʟ ʢʝʣʝʜʽסʩʳʥײ ʝʩʪʝʨʜʽשʘʥ ʢʝסʘ ʘʨʥʘʣסʳ ʙʘʣʘʣʘʨסʡʨʝʪʫ.ʆʩʳ ʢʝʟʝʢʪʝ ʤʝʥ  14-15 ʞʘʩʪʘװ

14-15 ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽ ʪʫʨʘʣʳ ʘʪʘ-ʘʥʘʣʘʨסʘ ʢʝשʝʩ. 

 

 
 

ɸץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫ ײʟʘץ ᴅʨʽ ʢװʨʜʝʣʽ, ʙʽʨʘץ ʤʘשʳʟʜʳ ᴅʨʽ ץʘʞʝʪʪʽ 

ʧʨʦʮʝʩʩ. ʀʥʪʝʨʥʝʪ ʙװʢʽʣ ᴅʣʝʤʜʝʛʽ ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʙʽʨʽʢʪʽʨʝʪʽʥ ɼװʥʠʝʞװʟʽʣʽʢ 

ʵʥʮʠʢʣʦʧʝʜʠʷ ʙʦʣʫʳ ʤװʤʢʽʥ. ɽʨʝʩʝʢʪʝʨʜʽש (ʧʝʜʘʛʦʛʪʘʨʜʳש, ʘʪʘ - ʘʥʘʣʘʨʜʳש) ʤʽʥʜʝʪʽ-ʞʘʥ-ʞʘץʪʳ 

ʟʠʷʪʢʝʨʣʽʢ ʪײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫ, ʦʥʳש ʞʦסʘʨʳ ʘʜʘʤʛʝʨʰʽʣʽʢ ʜʝשʛʝʡʽ ʦʥʳש ʘץʧʘʨʘʪʪʳץ 

 ʙʦʡʳʥʰʘ ʙʘʣʘʣʘʨʜʳ ץʣʳײץ-ʘʫʽʧʩʽʟ ʤʽʥʝʟץ ʰʽʥ ʠʥʪʝʨʥʝʪʪʝʛʽװ ʣײʢʝʧʽʣʽ ʙʦʣʘʜʳ. ɹ שʘʫʽʧʩʽʟʜʽʛʽʥʽץ

ʞʝʜʝʣ ʙʘסʜʘʨʣʘʡ ʞᴅʥʝ ʙʘסʳʪʪʘʡ ʙʽʣʫ װʰʽʥ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ 

ʧʝʜʘʛʦʛʪʝʨʜʽש ʙʽʣʽʢʪʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ץʘʞʝʪ. ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ ʘʪʘ-ʘʥʘʣʘʨʜʳ 

ʞʘʧʧʘʡ ʦץʳʪʫʜʳ ʪײʨʘץʪʳ ʪװʨʜʝ ʞװʨʛʽʟʫ ʞᴅʥʝ  ʘʣסʘ ץʘʨʘʡ ʞײʤʳʩ ʽʩʪʝʫ.[4] 
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ɸץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʝש ʙʘʩʪʳʩʳ ï ץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳʥ ʩʘץʪʘʫ. 

 ,ץʧʨʦʛʨʘʤʤʘʣʳ ,ץʪʝʭʥʠʢʘʣʳ שʘʫʜʳסʦʨץ ʧʘʨʘʪʪʳץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ ʘץ ʘʫʽʧʩʽʟʜʽʢʪʽפ

 .ʳʟʜʳשʦʣʜʘʥʫ ʤʘץ ʰʘʨʘʣʘʨʳʥ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

ʂʝʟ ʢʝʣʛʝʥ ץʦʨסʘʫ ʞװʡʝʩʽʥʽש ʝש ᴅʣʩʽʟ ʪײʩʳ ï ʘʜʘʤ. ʂʝʡʙʽʨ ץʦʣʜʘʥʫʰʳʣʘʨ ᴇʟ ײץʧʠʷ ʩᴇʟʜʝʨʽʥ 

ʢᴇʟʛʝ ʪװʩʝʪʽʥ, ʢᴇʨʽʥʝʪʽʥ ʞʝʨʣʝʨʛʝ ʞʘʟʳʧ ץʦʷʜʳ, ʪʽʧʪʽ ʙʘʩץʘʣʘʨסʘʜʘ ʪʘʨʘʪʫʳ ʤװʤʢʽʥ. ᴄʨʠʥʝ ʙײʣ 

ʞʘסʜʘʡ ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʢʝʟʜʝʩʽʧ ʞʘʪʘʜʳ. ʆʩʳʥʜʘʡ ʞʘסʜʘʡʜʘ ʢʝʟ-ʢʝʣʛʝʥ ʘץʧʘʨʘʪץʘ ʟʘשʩʳʟ 

 ʩʳʟשʧʘʨʪʪʘʨʜʳ ʟʘץʘʪʳʩʪʳ ʘץ ʞʝʢʝ ʙʘʩʳʥʘ שʥʠ ʘʜʘʤʥʳסʤʢʽʥʜʽʛʽ ʘʨʪʘʜʳ. ʗװʦʣ ʞʝʪʢʽʟʫ ʤץ

ʞʦʣʤʝʥ ʠʝʤʜʝʥʝ ʙʘʩʪʘʡʜʳ. ʉʦʥʜʳץʪʘʥ ץʦʣʜʘʥʫʰʳʣʘʨʜʳ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʢʝ װʡʨʝʪʫ ᴇʪʝ 

ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɸץʧʘʨʘʪʪʳץ שʦʣʞʝʪʽʤʜʽʛʽʥ, ʪײʪʘʩʪʳסʳʥ ʞᴅʥʝ ײץʧʠʷʣʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʨʜʽʩʽ 

ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽש ʪװʩʽʥʽʢʪʝʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ɺʠʨʪʫʘʣʜʳ ʢʝשʽʩʪʽʢʪʝ 

ʦʨʳʥʜʘʡʪʳʥ ʤʘץʩʘʪʪʘʨʳʤʳʟ ʙʝʥ ʤʽʥʜʝʪʪʝʨʽʤʽʟʛʝ ʙʘʡʣʘʥʳʩʪʳ ʦʩʳ ʘʪʘʣסʘʥ ʘץʧʘʨʘʪʪʳץ 

 .ʘʞʝʪ ʙʦʣʘʜʳץ ʘʫ ʰʘʨʘʣʘʨʳסʦʨץ ʨʣʽװʰʽʥ ʪװ ʘʡʩʳʩʳץᴅʨ שʩʽʥʽʛʽʥʽװʰ ʪװ ʥʝʛʽʟʛʽ שʘʫʽʧʩʽʟʜʽʢʪʽץ

ʄʳʩʘʣʳ, ʙʽʟ ʚʠʨʪʫʘʣʜʳ ʢʝשʽʩʪʽʢʪʽ ʚʝʙ-ʧʘʨʘץʰʘʣʘʨʜʳ ץʘʨʘʫ װʰʽʥ סʘʥʘ ץʦʣʜʘʥʘʪʳʥ ʙʦʣʩʘץ, 

ʦʥʜʘ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʤʘʪʘʤʘʩʳʟ ʝʪʫʜʝ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʘʥʪʠʚʠʨʫʩʪʳץ 

ʧʨʦʛʨʘʤʤʘʣʘʨʜʳ ץʦʣʜʘʥʫ, ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʫʜʽץ שʘʨʘʧʘʡʳʤ ץʘʫʽʧʩʽʟʜʽʢ 

ʝʨʝʞʝʣʝʨʽʥ ʩʘץʪʘʫ ץʘʞʝʪ ʙʦʣʘʜʳ. 

ɸץʧʘʨʘʪʪʳץ שʦʣʞʝʪʽʤʜʽʛʽ ʢʦʤʧʴʶʪʝʨ ʽʩʪʝʥ ʰʳץץʘʥ ʜʘ ʥʝʤʝʩʝ ʀʥʪʝʨʥʝʪ ʘʨץʳʣʳ ʪװʨʣʽ 

 ʨʘʥʳʩʳʥʘ ʞʘʫʘʧײʩ שʦʣʜʘʥʫʰʳʩʳʥʳץ ʰʘʙʫʳʣʳ ʥᴅʪʠʞʝʩʽʥ ʜʝ ʚʝʙ-ʩʘʡʪ שʘʫʽʧʪʽ ʧʨʦʛʨʘʤʤʘʣʘʨʜʳץ

ʙʝʨʤʝʛʝʥ ʞʘסʜʘʡʜʘ ʙײʟʳʣʘʜʳ. ɸץʧʘʨʘʪʪʳש ʪײʪʘʩʪʳסʳʥʳש ʙײʟʳʣʫʳ ʘץʧʘʨʘʪʪʳײ שʨʣʘʥʫʳ ʥʝʤʝʩʝ 

ʙײʨʤʘʣʘʥʫʳ ʢʝʟʽʥʜʝ ʦʨʳʥ ʘʣʘʜʳ. ʄʳʩʘʣʳ, ʵʣʝʢʪʨʦʥʜʳ ʧʦʰʪʘ ʭʘʪʪʘʨʳʥʳש ʞᴅʥʝ ʙʘʩץʘʜʘ ʩʘʥʜʳץ 

 ʧʘʨʘʪ ʞʘʨʠʷץʧʠʷ ʘײץ ʘסʳ ʘʜʘʤʜʘʨסʧʠʷʣʳʣʳײץ שʧʘʨʘʪʪʳץᴇʟʛʝʨʫʽ. ɸ שʥʳʥʳײʞʘʪʪʘʨ ʤʘʟʤײץ

ʙʦʣסʘʥʜʘ ʙײʟʳʣʘʜʳ, ʙײʣ ʘץʧʘʨʘʪʪʳש ʪʘʨʘʣʫʳʥʘ ʩʝʙʝʧ ʙʦʣʫʳ ʤװʤʢʽʥ. ɸץʧʘʨʘʪ ץʦʣʜʘʥʫʰʳʩʳ 

ʤᴅʣʽʤʝʪʪʝʨʜʽץ שʦʣʞʝʪʽʤʜʽʛʽʥʽײץ ,שʧʠʷʣʳʣʳסʳʥʳש ʞᴅʥʝ ʪײʪʘʩʪʳסʳʥʳץ שʘʫʽʧʪʝʨʽʥ ʝʩʢʝʨʫ ʢʝʨʝʢ. 

ɸץʧʘʨʘʪʪʳ ץʦʨסʘʫʜʘ ʜʝʨʝʢʪʝʨʜʽ ʝʥʛʽʟʫ, ʩʘץʪʘʫ, ᴇשʜʝʫ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫ װʰʽʥ 

 ʳʥ ʞᴅʥʝסʧʠʷʣʳʣʳײץ ʦʣʞʝʪʽʤʜʽʢץ ,ʳʥסʪʘʩʪʳײʪ שʦʨʣʘʨʳʥʳץ ʧʘʨʘʪץʧʘʨʘʪ ʧʝʥ ʘץʦʣʜʘʥʳʣʘʪʳʥ ʘץ

ʦשʪʘʡʣʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʤʳʟ. ʂʝʟ-ʢʝʣʛʝʥ ʘץʧʘʨʘʪʪʳ ץʦʨסʘʫ ʢʝʟʽʥʜʝ ʙᴇʛʜʝ ʘʜʘʤʜʘʨʜʳש 

ʘץʧʘʨʘʪʪʳ ʧʘʡʜʘʣʘʥʫʳʥʘ ʰʝʢʪʝʫ ʞʘʩʘʫ ץʘʞʝʪ. ʆʩʳ ʨʝʪʪʝ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ 

 ,ʪʳʣʫײץ ʘʥ ᴅʨʝʢʝʪʪʝʨʜʝʥסʨʜʝ ʞʘʫʘʧ ʙʝʨʫ, ʦʡʣʘʥʙʘװʘ ʩʘʥʘʣʳ ʪץʧʘʨʘʪץʘʣʳʧʪʘʩʪʳʨʫ ʢʽʨʝʪʽʥ ʘץ

ʞʘסʜʘʡʜʳ ʪʘʣʜʘʫ ʞᴅʥʝ ʳץʪʠʤʘʣ ʪʝʨʽʩ ʩʘʣʜʘʨʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ʉᴇʟʜʽש ʢʝש ʤʘסʳʥʘʩʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʦסʘʥ ʤʝʤʣʝʢʝʪʪʽץ ,שʦסʘʤʥʳש, ʘʜʘʤʥʳש ʪʠʽʩʪʽ 

 ʰʽʥװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʘʫʽʧʩʽʟʜʽʛʽʥץ ץʧʘʨʘʪʪʳץʘ שʫʰʳʣʘʨʜʳץʤʪʳʣʫʳʥʩʳʟ, ʘʣ ʙʽʣʽʤ ʙʝʨʫʜʝ - ʦײ

 .ʤʢʽʥ ʝʤʝʩװʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤץ ʜʘʡʣʘʨ ʞʘʩʘʤʘʡסʞʘ ץʘʞʝʪʪʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ

 ʣ ʤᴅʩʝʣʝʥʽ ʦʪʙʘʩʳ ʪʘʨʘʧʳʥʘʥ ʜʘ, ʤʝʢʪʝʧ ʪʘʨʘʧʳʥʘʥ ʜʘ ʢʝʰʝʥʜʽ ʰʝʰʫײʳʪʪʘ ʙץʘʟʽʨʛʽ ʫʘפ

ʙʘʣʘסʘ ʢʠʙʝʨʢʝשʽʩʪʽʢ ʪʘʨʘʧʳʥʘʥ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʫ ץʘʫʧʽʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʢʘʜʝʤʠʢ ɸ.ʇ. 

ʉʝʤʝʥʦʚʪʳש "ʘʜʘʤʜʳ ʘץʧʘʨʘʪʪʳץ ᴅʣʝʤʜʝ ᴇʤʽʨ ʩװʨʫʛʝ װʡʨʝʪʫ ð ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʤʝʢʪʝʧʪʽש 

ʤʘשʳʟʜʳ ʤʽʥʜʝʪʽ" ʜʝʛʝʥ ʩᴇʟʽ ᴅʨʙʽʨ ʤסײʘʣʽʤʥʽש ʞײʤʳʩʳʥʜʘ ʘʡץʳʥʜʘʫʳʰ ʙʦʣʫסʘ ʪʠʽʩ. 
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ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ᴅʣʝʤʜʝʛʽ ʜʘʤʳסʘʥ 10 ʤʝʤʣʝʢʝʪʪʝʨʜʝʛʽ סʳʣʳʤ ʤʝʥ ʙʽʣʽʤʥʽש: 
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ʰʳסʳʥʜʘʨ, ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ʜʘʤʳʪʫ ʙʦʡʳʥʰʘ, סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʙʝʣʩʝʥʜʽʣʽʛʽ, ʥʦʙʝʣʴ 

ʩʳʡʣʳץʪʘʨʳʥʳש ʩʘʥʳ ʙʦʡʳʥʰʘ ʨʝʡʪʠʥʛʽ ʢʝʣʪʽʨʽʣʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ Web of Science Core 

Collection-סʘ ʝʥʛʽʟʽʣʛʝʥ ʝש ʳץʧʘʣʜʳ ʭʘʣʳץʘʨʘʣʳץ ʞʫʨʥʘʣʜʘʨʜʳץ שʘʪʘʨʳʥʜʘסʳ ץʘʟʘץʩʪʘʥʜʳץ 

ʙʘʩʳʣʳʤʜʘʨʜʳש ʪʽʟʽʤʽ ʢᴇʨʩʝʪʽʣʛʝʥ. 
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ʚʣʠʷʪʝʣʴʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʞʫʨʥʘʣʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ Web of Science Core Collection. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʞʘʣʧʳ ʽʰʢʽ ᴇʥʽʤ, ʠʥʥʦʚʘʮʠʷʣʳץ ʠʥʜʝʢʩ, ʧʘʪʝʥʪ, ʜװʥʠʝʞװʟʽʣʽʢ ʟʠʷʪʢʝʨʣʽʢ 

ʤʝʥʰʽʢ ײʡʳʤʳ,web of science. 

 

 ʜʘʤʫ שʳʣʳʤʥʳנ .ʘ ʙᴇʣʝʜʽ: 1-ʪʦʧץʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʣʜʝʨʜʽ 3 ʪʦʧשʜʘʤʫ ʜʝ שʳʣʳʤʥʳנ

ʜʝשʛʝʡʽ ᴇʪʝ ʞʦסʘʨסʳ ʝʣʜʝʨ.ʪʦʧ. נʳʣʳʤʥʳש ʜʘʤʫ ʜʝשʛʝʡʽ ʦʨʪʘʰʘʝʣʜʝʨ. 3-ʪʦʧ. נʳʣʳʤʥʳש ʜʘʤʫ 

ʜʝשʛʝʡʽ ʪᴇʤʝʥʝʣʜʝʨ. 

 ʳʣʳʤʠסץʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘʙʘʨʣʳ ץʡʝʩʽ, ʩʘʥʜʳװʳʩè ʞסʳʣʳʤʜʳ çʢʽʨʽʩè ʞᴅʥʝ çʰʳנ

ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽ 2 ʪʦʧץʘʙᴇʣʝʜʽ: 

1. ʄʘʪʝʨʠʘʣʜʳץ ʨʝʩʫʨʩʪʘʨ, ʫʘץʳʪ, ʢʘʜʨʣʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫ, ʷסʥʠ çʢʽʨʽʩè 

ʨʝʩʫʨʩʪʘʨʳʘʙʩʦʣʶʪʪʽʢ ʞᴅʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳץ ʰʘʤʘʣʘʨʤʝʥ ᴇʨʥʝʢʪʝʣʫʽ ʤװʤʢʽʥ. 

ɸʙʩʦʣʶʪʪʳץ ʢᴇʨʩʝʪʢʽʰʢʝ ï ʅʀʆʂʈ-ʜʝ (סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʩʪʨʫʢʮʠʷʣʳץ 

ʞײʤʳʩ) ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʠʥʞʝʥʝʨʣʝʨ ʤʝʥ סʘʣʳʤʜʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳ, ʙʘʨʣʳץ ʬʠʥʘʥʩʪʳץ 

ʰʳסʳʥʜʘʨ, ʦʣʘʨʜʳש ʙʽʣʽʤ ʩʘʣʘʩʳ ʤʝʥ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʪװʨʣʝʨʽ, ʪᴅʞʽʨʠʙʝʣʽʢ- ʢʦʥʩʪʨʫʢʪʦʨʣʳץ 

ʞᴅʥʝ ʪ.ʙ. ʞײʤʳʩ ʙʦʡʳʥʰʘ ʙᴇʣʽʥʫʽ ʞʘʪʘʜʳ. 

 שʳʣʳʤʜʘʨʜʳס ʦʣʜʘʥʙʘʣʳץ ʳʩʳè - ʽʨʛʝʣʽ ʞᴅʥʝסʥʝʛʽʟʛʽ çʰʳ שʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽנ .2

ʥᴅʪʠʞʝʣʝʨʽʥ ᴇʥʜʽʨʽʩʢʝ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧʪʘʙʳʣʘʜʳ. 

çʐʳסʳʩè ï ʤʝʤʣʝʢʝʪʪʽס שʳʣʳʤʠ ᴇʥʽʤʜʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘʙʩʦʣʶʪʪʽʢ ʞᴅʥʝ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʢᴇʨʩʝʪʢʽʰʧʝʥ ʙʝʡʥʝʣʝʥʝʜʽ (סʳʣʳʤʠ ʤʘץʘʣʘʣʘʨʜʳש ʞʘʣʧʳ ʩʘʥʳ, ʦʥʳש ʤʝʤʣʝʢʝʪ 

ʪײʨסʳʥʜʘʨʳʥʳש ʞʝʢʝ ʙʘʩʳʥʘ ʰʘץץʘʥʜʘסʳ ʤʝʥʰʽʢʪʽ ʩʘʣʤʘסʳ, ᴇʥʝʨʪʘʙʳʩץʘ ʧʘʪʝʥʪ ʘʣʫסʘ ʙʝʨʽʣʛʝʥ 

ᴇʪʽʥʽʤʥʽש ʩʘʥʳ ʞᴅʥʝ ʙʝʨʽʣʛʝʥ ʧʘʪʝʥʪ ʩʘʥʳ ʪ.ʙ.) ʝʣʜʽ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷʣʘʫ, ʅʀʆʂʈ-ʜʽש 

ᴇʥʽʤʜʝʨʽʥ ʵʢʩʧʦʨʪץʘ ʰʳסʘʨʫ ʩʠʷץʪʳ ʤʝʤʣʝʢʝʪʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʝʪʽʩʪʽʢʪʝʨ. 

ʊʝʭʥʠʢʘʣʳץ ʞʝʪʽʩʪʽʢʪʝʨ, סʳʣʳʤʠ ʞʘשʘʣʳץʪʘʨ ʘʰʫʜʘסʳ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ ʽʩʢʝ ץʦʩʳʣסʘʥ 

ʅʀʆʂʈ-ʜʽש ʨʝʩʫʨʩʪʘʨʳʥʳש çʢʽʨʽʩè ʢᴇʨʩʝʪʢʽʰʪʝʨʜʽש ʘʙʩʦʣʶʪʪʽʢ ʰʘʤʘʩʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ 

ʜװʥʠʝʞװʟʽ ʝʣʜʝʨʽʥʜʝʛʽ ʞײʤʩʘʣסʘʥ ʨʝʩʫʨʩʪʘʨ ʜʝשʛʝʡʽ ʤʝʥ סʳʣʳʤʠ ᴇʥʽʤʜʝʨ ʘʨʘʩʳʥʜʘסʳ 

ʘʨʘץʘʪʳʥʘʩʪʳ ʙʽʣʜʽʨʝʜʽ. ʅʀʆʂʈ-ʛʝ ʙᴇʣʽʥʛʝʥ ʨʝʩʫʨʩʪʘʨ ʙʦʡʳʥʰʘ ʘʙʩʦʣʶʪʪʽʢ ʢᴇʨʩʝʪʢʽʰʢʝ ʠʝ 

ʘʣʜʳסשʳ ץʘʪʘʨʣʳ ʤʝʤʣʝʢʝʪʪʝʨ סʳʣʳʤʠ ʪʝʭʥʠʢʘʣʳץ ʧʨʦʛʨʝʩʪʽש çʤʦʪʦʨʳè ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 :ʢᴇʨʩʝʪʢʽʰʪʝʨʽץʨʝʩʫʨʩʪʳ שʳʣʳʤʥʳנ .1

ʘ) 1000 ʪײʨסʳʥסʘ ʰʘץץʘʥʜʘסʳ סʘʣʳʤʜʘʨ ʤʝʥ ʠʥʞʝʥʝʨʣʝʨ ʩʘʥʳ; 

ʙ) ʤʝʤʣʝʢʝʪʪʽש ʙʽʨ ʪײʨסʳʥʳʥʘ ʅʀʆʂʈ-ʛʝ ʙᴇʣʽʥʝʪʽʥ ץʘʨʞʳ (ɸפʐ ʜʦʣʣʘʨʳʤʝʥ); ʚ) ʙʽʨ 

 ;(ʐ ʜʦʣʣʘʨʳʤʝʥפɸ) ʘʨʞʳץ ʳʣʳʤʠ ʟʝʨʪʪʝʫʰʽʛʝ ʅʀʆʂʈ-ʛʝ ʙᴇʣʽʥʝʪʽʥס

ʛ) ʅʀʆʂʈ-ʛʝ ʙᴇʣʽʥʝʪʽʥ ʬʠʥʘʥʩʪʳץ ץʘʨʞʳʩʳʥʳש ʤʝʤʣʝʢʝʪ ץʘʨʞʳʩʳʥʘ ʞʘʣʧʳ ʽʰʢʽ ᴇʥʽʤʛʝ 

(ɾɯᴆ) ʰʘץץʘʥʜʘסʳ ʙᴇʣʽʛʽ (%). 

 :ʢᴇʨʩʝʪʢʽʰʪʝʨʽשʳʣʳʤ ʪʠʽʤʜʽʣʽʛʽʥʽנ .2

ʘ) 1000 ʘʜʘʤסʘ ʢʝʣʝʪʽʥ סʳʣʳʤʠ ʙʘʩʳʣʳʤʜʘʨ ʩʘʥʳ; 
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ʙ) ᴅʨʙʽʨ 1000 סʘʣʳʤʜʘʨ ʤʝʥ ʠʥʞʝʥʝʨʣʝʨʛʝ ʢʝʣʝʪʽʥ ʙʘʩʳʣʳʤʜʘʨ ʩʘʥʳ; ʚ) ᴅʨʙʽʨ 1000 

ʘʜʘʤʥʳש ʧʘʪʝʥʪ ʘʣʫ װʰʽʥ ʙʝʨʝʪʽʥ ᴇʪʽʥʽʤʜʝʨ ʩʘʥʳ; 

ʛ) ᴅʨʙʽʨ 1000 סʘʣʳʤʜʘʨ ʤʝʥ ʠʥʞʝʥʝʨʣʝʨʜʽש ʧʘʪʝʥʪ ʘʣʫ װʰʽʥ ʙʝʨʝʪʽʥ ᴇʪʽʥʽʤʜʝʨ ʩʘʥʳ; ʜ) 

ʞʘʣʧʳ ʤʝʤʣʝʢʝʪ ʵʢʩʧʦʨʪʳʥʜʘסʳ ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳ ᴇʥʽʤʜʝʨʜʽװ שʣʝʩʽ; 

ʞ) ᴅʨʙʽʨ 1000 ʘʜʘʤסʘ ʢʝʣʝʪʽʥ ʢʦʤʧʴʶʪʝʨʣʝʨ ʩʘʥʳ. 

ʇʘʪʝʥʪʪʝʨ ʩʘʥʳ ʙʦʡʳʥʰʘ ʝʣʜʝʨʜʽש ʨʝʡʪʠʥʛʽ 

ʈʝʩʽʤʜʝʣʛʝʥ ʧʘʪʝʥʪʪʝʨʜʽש ʩʘʥʳ ʙʦʡʳʥʰʘ ᴅʣʝʤ ʝʣʜʝʨʽʥʽש ʨʝʡʪʠʥʛʽ ð ɼװʥʠʝʞװʟʽʣʽʢ 

ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ ײʡʳʤʳ ï ɼɿʄױ (World Intellectual Property Organization) ʰʳסʘʨʘʪʳʥ ᴅʣʝʤ 

ʝʣʜʝʨʽ ʤʝʥ ʘʡʤʘץʪʘʨʳʥʳש ʧʘʪʝʥʪʪʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽ ʪʫʨʘʣʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽש 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫʳ. ʇʘʪʝʥʪʪʽʢ ʩʪʘʪʠʩʪʠʢʘ ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʣʝʫʝʪʪʽש ʞᴅʥʝ ʝʣʜʝʨ ʤʝʥ 

ʘʡʤʘץʪʘʨʜʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʣʝʤ 

ʝʣʜʝʨʽ ʤʝʥ ʘʡʤʘץʪʘʨʳʥʳש ʧʘʪʝʥʪʪʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽ ʪʫʨʘʣʳ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫʜʳ ɼɿʄױ ð ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ ױʡʳʤʳʥʳש (ɹױױ) ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ 

ʤᴅʩʝʣʝʣʝʨʽ ʞᴇʥʽʥʜʝʛʽ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʤʝʢʝʤʝʩʽ ʰʳסʘʨʘʜʳ. ɿʝʨʪʪʝʫ ʞʳʣ ʩʘʡʳʥ ʞװʨʛʽʟʽʣʝʜʽ 

ʞᴅʥʝ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ ץʦʨסʘʫ ʞᴇʥʽʥʜʝʛʽ ʭʘʣʳץʘʨʘʣʳײ ,ץʣʪʪʳץ ʞᴅʥʝ ʘʡʤʘץʪʳץ 

ʚʝʜʦʤʩʪʚʦʣʘʨʜʳש ʜʝʨʝʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. ɹʝʨʽʣʛʝʥ ʧʘʪʝʥʪʪʝʨ ʩʘʥʳ ʙʦʡʳʥʰʘ ʝʣʜʝʨ ʪʽʟʽʤʽ 1- 

ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ʉʪʘʪʠʩʪʠʢʘ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ᴇʥʝʨʪʘʙʳʩץʘ ʝש ʢᴇʧ ʧʘʪʝʥʪ ʙʝʨʛʝʥ ʝʣʜʝʨ ð 

 .ʐ ʞᴅʥʝ ɾʘʧʦʥʠʷ [1]פʳʪʘʡ, ɸפ

ʂʝʩʪʝ 1. ʇʘʪʝʥʪʪʝʨ ʩʘʥʳ ʙʦʡʳʥʰʘ ʝʣʜʝʨʜʽש ʨʝʡʪʠʥʛʽ, 2018 ʞʳʣ. 

 

ˉ ɽʣʜʝʨ ɹʘʨʣʳץ 

ᴇʪʽʥʽʤʜʝʨ 

ʈʝʟʠʜʝʥʪʪʝʨʜʽש 

ᴇʪʽʥʽʤʜʝʨʽ 

ʈʝʟʠʜʝʥʪ 

ʝʤʝʩʪʝʨʜʽש 

ᴇʪʽʥʽʤʜʝʨʽ 

 ʳʪʘʡ 1 381 594 1 245 709 135 885פ 1

2 ɸפʐ 606 956 293 904 313 052 

3 ɾʘʧʦʥʠʷ 318 479 260 290 58 189 

4 ʆשʪװʩʪʽʢ 

ʂʦʨʝʷ 

204 775 159 084 45 691 

5 ɽʫʨʦʦʜʘ030 88 555 78 585 166 ץ 

6 ɻʝʨʤʘʥʠʷ 67 712 47 785 19 927 

7 ʀʥʜʠʷ 46 582 14 961 31 621 

8 ʈʝʩʝʡ 36 883 22 777 14 106 

9 ʂʘʥʘʜʘ 35 022 4 053 30 969 

10 ɸʚʩʪʨʘʣʠʷ 28 906 2 503 26 403 

11 ɹʨʘʟʠʣʠʷ 25 658 5 480 20 178 

 ʣʳʙʨʠʪʘʥʠʷ 22 072 13 301 8 771ױ 12

 

 ץʣʪʪʳײ ʣײʨʝʡʪʠʥʛʽ ð ʙ שʛʝʡʽ ʙʦʡʳʥʰʘ ᴅʣʝʤ ʝʣʜʝʨʽʥʽשʜʝ שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽנ

 ʘʥסʳʣʳʤʠ ʙʘʩʳʣʳʤʜʘʨʜʘ ʞʘʨʠʷʣʘס ᴇʢʽʣʜʝʨʽ ʨʝʮʝʥʟʠʷʣʘʥʘʪʳʥ שʪʘʨʜʳץʘʤʜʘʩʪʳסʦץ ʳʣʳʤʠס

 ʩʘʣʳʩʪʳʨʤʘʣʳ שʜʝʨʝʢʪʝʨʜʽ ץʩʘʥʳ ʪʫʨʘʣʳ ʩʪʘʪʠʩʪʠʢʘʣʳ שʘʣʘʣʘʨʳʥʳץʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʤʘס

ʪʘʣʜʘʫʳ. ʈʝʮʝʥʟʠʷʣʘʥʘʪʳʥ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞʘʨʠʷʣʘʥʳʤʜʘʨʳʥʳש ʢᴇʣʝʤʽ ʙװʢʽʣ ᴅʣʝʤʜʝ, ʩʦʥʜʘʡ- 

ʘץ ʞʝʢʝʣʝʛʝʥ ʝʣʜʝʨ ʙʦʡʳʥʰʘ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʪʫʨʘʣʳ ʞʘʣʧʳ 

ʪװʩʽʥʽʢ ʙʝʨʝʜʽ. נʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʙʝʣʩʝʥʜʽʣʽʛʽ ʜʝשʛʝʡʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ ʝʣʜʽס שʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ 

ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ ʞᴅʥʝ סʳʣʳʤʠ ʜᴅʡʝʢʩᴇʟ ʠʥʜʝʢʩʽ 

ʞװʡʝʩʽʥʝ: Science Citation Index (science) ʞᴅʥʝ Social Sciences Citation Index (SSCI) ʞװʡʝʩʽʥʝ 

ʝʥʛʽʟʽʣʛʝʥ ʨʝʮʝʥʟʠʷʣʘʥʘʪʳʥ סʳʣʳʤʠ ʞʫʨʥʘʣʜʘʨ ʤʝʥ ʙʘʩʳʣʳʤʜʘʨʜʘ ʞʘʨʠʷʣʘʥסʘʥ סʳʣʳʤʠ- 

ʟʝʨʪʪʝʫ ʤʘץʘʣʘʣʘʨʳʥʳש ʞʘʣʧʳ ʩʘʥʳ ʨʝʪʽʥʜʝ ʝʩʝʧʪʝʣʝʜʽ (2-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ). ɸץʧʘʨʘʪ ʢᴇʟʽ 

ʨʝʪʽʥʜʝ Thomson Reuters סʳʣʳʤʠ ʩʪʘʪʠʩʪʠʢʘʩʳʥʳש, ɸפʐ ױʣʪʪʳס ץʳʣʳʤʠ פʦʨʳʥʳש (US 

National Science Foundation) ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ ײʡʳʤʜʘʨʜʳש ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳ 

ᴅʨʝʢʝʪʝʪʝʜʽ. ɹʠʙʣʠʦʤʝʪʨʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨ Elsevier Scopus סʘʣʘʤʜʳץ ʤʝʪʘʜʝʨʝʢʪʝʨ 

ʙʘʟʘʩʳʥʜʘסʳ ʘץʧʘʨʘʪץʘ ʥʝʛʽʟʜʝʣʛʝʥ. נʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʙʘʩʳʣʳʤʜʘʨʳʥ ʪʘʣʜʘʫ ʤʳʥʘʜʘʡ ʩʘʣʘʣʘʨʜʳ 
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 ,ʳʣʳʤʜʘʨ, ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʘס ʘʨʳʰ ʪʫʨʘʣʳס ʘʤʪʠʜʳ: ʞʝʨ ʞᴅʥʝץ

ʧʩʠʭʦʣʦʛʠʷ, ᴅʣʝʫʤʝʪʪʘʥʫ, ʪʝʭʥʠʢʘ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʤʘʰʠʥʘ ʞʘʩʘʫ, ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ 

 ʳʣʳʤʠס ץʣʪʪʳױ ʐפʢᴇʨʩʝʪʢʽʰʽ ɸ שʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽס שʳʣʳʤʜʘʨʳ. ᴄʣʝʤ ʝʣʜʝʨʽʥʽס

 .ʩʝʨʠʷʩʳʥʜʘ ʞʘʨʠʷʣʘʥʘʜʳ [2] שScience and Engineering Indicators" ʤʝʨʟʽʤʜʽ ʝʩʝʧʪʝʨʽʥʽ" שʦʨʳʥʳץ

ʂʝʩʪʝ 2. ʄʘץʘʣʘʣʘʨ ʩʘʥʳ ʙʦʡʳʥʰʘ ʝʣʜʝʨʜʽש ʨʝʡʪʠʥʛʽ, 2019 ʞʳʣ. 

 

ˉ ɽʣʜʝʨ ʄʘץʘʣʘ 

ʩʘʥʳ 

 ʳʪʘʡ 426 165פ 1

2 ɸפʐ 408 985 

3 ʀʥʜʠʷ 110 320 

4 ɻʝʨʤʘʥʠʷ 103 122 

 ʣʳʙʨʠʪʘʥʠʷ 97 527ױ 5

6 ɾʘʧʦʥʠʷ 96 536 

7 ʌʨʘʥʮʠʷ 69 431 

8 ʀʪʘʣʠʷ 69 125 

9 ʂʦʨʝʷ 63 063 

10 ʈʝʩʝʡ 59 134 

11 ʂʘʥʘʜʘ 57 356 

12 ɹʨʘʟʠʣʠʷ 53 607 

 

 ץʣʪʪʳײ ʘʥסʘ ʘʨʥʘʣסʤʳʩʪʘʨײʞ ץʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽʢ-ʢʦʥʩʪʨʫʢʪʦʨʣʳנ

ʰʳסʳʩʪʘʨʜʳש (ʅʀʆʂʈ) ʜʝשʛʝʡʽ ʞʘʣʧʳ ʽʰʢʽ ᴇʥʽʤʥʝʥ (ɾɯᴆ) ʧʘʡʳʟʙʝʥ ʢᴇʨʩʝʪʽʣʛʝʥ ʅʀʆʂʈ-סʘ 

ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʞᴅʥʝ ʞʝʢʝ ʰʳסʳʩʪʘʨʜʳש ʞʘʣʧʳ ʢᴇʣʝʤʽ ʨʝʪʽʥʜʝ ʝʩʝʧʪʝʣʝʜʽ. 

ʅʀʆʂʈ ð ʙײʣ ʞʘשʘ ʙʽʣʽʤ ʘʣʫסʘ ʞᴅʥʝ ʥʘץʪʳ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫ װʰʽʥ ʦʣʘʨʜʳ ʧʨʘʢʪʠʢʘʜʘ 

 ʳʣʰʳʥ ʪʽʣʽʥʜʝ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʜʘʤʳʪʫ Researchסʳ. ɸסʘʥ ʽʩ-ᴅʨʝʢʝʪʪʝʨ ʞʠʳʥʪʳסʳʪʪʘʣסʘ ʙʘסʦʣʜʘʥʫץ

& Development (R & D) ʪʝʨʤʠʥʽ ץʦʣʜʘʥʳʣʘʜʳ. ʅʀʆʂʈ װʰ ʥʝʛʽʟʛʽ ץʳʟʤʝʪ ʪʦʙʳʥ ץʘʤʪʠʜʳ: ʽʨʛʝʣʽ 

ʟʝʨʪʪʝʫʣʝʨ; ץʦʣʜʘʥʙʘʣʳ ʟʝʨʪʪʝʫʣʝʨ; ʪᴅʞʽʨʠʙʝʣʽʢ-ʢʦʥʩʪʨʫʢʪʦʨʣʳץ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ᴅʟʽʨʣʝʤʝʣʝʨ. ʅʀʆʂʈ-סʘ ʘʨʥʘʣסʘʥ ײʣʪʪʳץ ʰʳסʳʩʪʘʨ ʝʣʜʽס שʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʜʘʤʫʳʥʳש 

ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧʩʘʥʘʣʘʜʳ. 

ʅʀʆʂʈ-סʘ ʘʨʥʘʣסʘʥ ײʣʪʪʳץ ʰʳסʳʩʪʘʨʜʳש ʜʝשʛʝʡʽ ð ʙײʣ ʙʘʨʣʳץ ʜʝשʛʝʡʜʝʛʽ ʤʝʤʣʝʢʝʪʪʽʢ 

ʙʶʜʞʝʪʪʝʨʜʽ, ʢʦʤʤʝʨʮʠʷʣʳײ ץʡʳʤʜʘʨʜʳש ʙʶʜʞʝʪʪʝʨʽʥ, ʞʝʢʝ ץʦʨʣʘʨ ʤʝʥ װʢʽʤʝʪʪʽʢ ʝʤʝʩ 

 ʥʪʽʟʙʝʣʽʢ ʞʳʣ ʽʰʽʥʜʝʛʽװʘʥʜʘ, ʢסʦʩʘ ʘʣץ ʪʘʨʳʥץʘʡʳʨʳʤʜʳʣʳץ ʛʨʘʥʪʪʘʨʳ ʤʝʥ שʡʳʤʜʘʨʜʳײ

 ʨʣʝʨʽʥʝ ʤʝʤʣʝʢʝʪʪʽʢװʪ ץʙʘʨʣʳ שʤʳʩʪʘʨʜʳײʞ ץʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ-ʢʦʥʩʪʨʫʢʪʦʨʣʳס

ʞᴅʥʝ ʞʝʢʝ ʰʳסʳʩʪʘʨʜʳש ʞʘʣʧʳ ʢᴇʣʝʤʽ ʨʝʪʽʥʜʝ ʝʩʝʧʪʝʣʝʪʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ ʰʘʤʘ. ʅʀʆʂʈ-סʘ 

ʘʨʥʘʣסʘʥ ʰʳסʳʩʪʘʨ ʜʝשʛʝʡʽ ɾɯᴆ ʧʘʡʳʟʳʤʝʥ 3-ʢʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ʂᴇʨʩʝʪʢʽʰ ײʣʪʪʳץ 

ʩʪʘʪʠʩʪʠʢʘ ʤʝʥ ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʜʳש ʜʝʨʝʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʝʩʝʧʪʝʣʝʜʽ. ɸץʧʘʨʘʪ ʢᴇʟʽ ʨʝʪʽʥʜʝ 

ɹױױ ʙʽʣʽʤ, סʳʣʳʤ ʞᴅʥʝ ʤᴅʜʝʥʠʝʪ ʤᴅʩʝʣʝʣʝʨʽ ʞᴇʥʽʥʜʝʛʽ ʩʪʘʪʠʩʪʠʢʘ ʠʥʩʪʠʪʫʪʳʥʳש (ʖʅɽʉʂʆ) 

ʜʝʨʝʢץʦʨʳ ץʳʟʤʝʪ ʝʪʝʜʽ, ʦʣ ʞʳʣ ʩʘʡʳʥ ʞʘשʘʨʪʳʣʳʧ ʦʪʳʨʘʜʳ, ʙʽʨʘץ ʦʨʪʘ ʝʩʝʧʧʝʥ ʝʢʽ ʞʳʣסʘ 

ʢʝʰʽʢʪʽʨʽʣʽʧ, ʙʘʨʣʳץ ʤʝʤʣʝʢʝʪʪʝʨʜʽ ץʘʤʪʳʤʘʡʜʳ, ᴇʡʪʢʝʥʽ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨ ʦʩʳ ʢᴇʨʩʝʪʢʽʰ 

ʙʦʡʳʥʰʘ ʞʳʣ ʩʘʡʳʥסʳ ʩʪʘʪʠʩʪʠʢʘʥʳ ײʩʳʥʘ ʘʣʤʘʡʜʳ [3]. 

ʂʝʩʪʝ -3. ɿʝʨʪʪʝʫʣʝʨ ʤʝʥ ᴅʟʽʨʣʝʤʝʣʝʨʛʝ ʙᴇʣʽʥʛʝʥ ʽʰʢʽ ʰʳסʳʥʜʘʨ ɾɯᴆ %, 2019 ʞ. 

 

ˉ ɽʣʜʝʨ ʅʀʆʂʈ-ʛʝ 

ʙᴇʣʽʥʛʝʥ ʰʳסʳʥʜʘʨ, % 

1 ʀʟʨʘʠʣʴ 4,58% 

2 ʆשʪװʩʪʽʢ ʂʦʨʝʷ 4,55% 

3 ʐʚʝʮʠʷ 3,31% 

4 ɾʘʧʦʥʠʷ 3,20% 

5 ɸʚʩʪʨʠʷ 3,16% 

6 ɼʘʥʠʷ 3,10% 
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INSEAD ʍʘʣʳץʘʨʘʣʳץ ʙʠʟʥʝʩ-ʤʝʢʪʝʙʽ, ʂʦʨʥʝʣʣ ʫʥʠʚʝʨʩʠʪʝʪʽ (Cornell University) ʞᴅʥʝ 

ɼװʥʠʝʞװʟʽʣʽʢ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢ ײʡʳʤʳ (World Intellectual Property Organization) ʞʳʣ ʩʘʡʳʥ 

"ʠʥʥʦʚʘʮʠʷʣʘʨʜʳש ʞʘᴃʘʥʜʳץ ʠʥʜʝʢʩʽ" (the Global Innovation Index) ʪʘʣʜʘʤʘʣʳץ ʙʘʷʥʜʘʤʘʩʳʥ 

ʞʘʨʠʷʣʘʡʜʳ, ʦʥʜʘ ᴅʣʝʤʥʽש ʙʘʨʣʳץ ʝʣʜʝʨʽ ʦʣʘʨʜʳש ʜʘʤʫʳ, ʠʥʥʦʚʘʮʠʷʣʳʣʳסʳ ʞᴅʥʝ 

ʪʝʭʥʦʣʦʛʠʷʣʳʣʳסʳ ʪײʨסʳʩʳʥʘʥ ʙʘסʘʣʘʥʘʜʳ (4-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ). 

ʂʝʩʪʝ-4. ʀʥʥʦʚʘʮʠʷʣʘʨʜʳ ʜʘʤʳʪʫ ʙʦʡʳʥʰʘ ʝʣʜʝʨʜʽש ʨʝʡʪʠʥʛʽ, 2019 ʞʳʣ. 

 

ˉ ɽʣʜʝʨ ʀʥʥʦʚʘʮʠʷʣʳ

 ʠʥʜʝʢʩ ץ

1 ʐʚʝʡʮʘʨʠʷ 67.2 

2 ʐʚʝʮʠʷ 63.7 

3 ɸפʐ 61.7 

4 ʅʠʜʝʨʣʘʥʜʳ 61.4 

 ʣʳʙʨʠʪʘʥʠʷ 61.3ױ 5

6 ʌʠʥʣʷʥʜʠʷ 59.8 

7 ɼʘʥʠʷ 58.4 

8 ʉʠʥʛʘʧʫʨ 58.4 

 

ʀʥʥʦʚʘʮʠʷʣʳץ ʩʘʣʘʥʳש ʩʝʨʧʽʥʜʽ ʜʘʤʫʳ ð ʠʥʥʦʚʘʮʠʷʣʳץ ʵʢʦʥʦʤʠʢʘʥʳש ʙʘʩʪʳ ײץʨʘʤʜʘʩ 

ʙᴇʣʽʢʪʝʨʽʥʽש ʙʽʨʽ. ʄײʥʜʘʡ ʞʦסʘʨʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʵʢʦʥʦʤʠʢʘ ʪʠʽʤʜʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʞװʡʝʥʽש 

ʙʦʣʫʳʥ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʧʨʦʮʝʩʪʽ ץʦʣʜʘʫ ʠʥʩʪʠʪʫʪʪʘʨʳʥ ײץʨʫʜʳ ʙʦʣʞʘʡʜʳ. ʀʥʥʦʚʘʮʠʷʣʳץ 

ʵʢʦʥʦʤʠʢʘʩʳ ʙʘʨ ʘʣסʘʰץʳ ʦʥʜʳץץʘ ʌʠʥʣʷʥʜʠʷ, ɸפʐ, ʐʚʝʮʠʷ, ɾʘʧʦʥʠʷ, ʆשʪװʩʪʽʢ ʂʦʨʝʷ, 

ʅʠʜʝʨʣʘʥʜʳ, ױʣʳʙʨʠʪʘʥʠʷ, ʂʘʥʘʜʘ, ɸʚʩʪʨʘʣʠʷ ʞᴅʥʝ ʉʠʥʛʘʧʫʨ ʢʽʨʝʜʽ. ʆʜʘʥ ʢʝʡʽʥ פʳʪʘʡ ʤʝʥ 

 -ʨʝʡʪʠʥʛʽ 5 שʩʘʥʳ ʙʦʡʳʥʰʘ ʝʣʜʝʨʜʽ שʛʝʡʽʥʽשʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʙʝʣʩʝʥʜʽʣʽʛʽ ʜʝנ .ʥʜʽʩʪʘʥ [4]ת

ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʂʝʩʪʝ-4. נʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʙʝʣʩʝʥʜʽʣʽʛʽ ʜʝשʛʝʡʽʥʽש ʩʘʥʳ ʙʦʡʳʥʰʘ ʝʣʜʝʨʜʽש ʨʝʡʪʠʥʛʽ 

 

ˉ ɽʣʜʝʨ ʀʥʥʦʮʠʷʣʳץ 

 ʳʟʤʝʪʢʝץ

 ʘʙʽʣʝʪʪʽʣʽʛʽץ

ʅʦʙʝʣʴ ʩʳʡʣʳסʳʥʳש 

ʣʘʫʨʝʘʪʪʘʨ 

ʩʘʥʳ 

1 ɸפʐ 1 254 

2 ʌʠʥʣʷʥʜʠʷ 2 95 

3 ɻʝʨʤʘʥʠʷ 3 74 

4 ʐʚʝʮʘʨʠʷ 4 47 

5 ɾʘʧʦʥʠʷ 5 29 

6 ʀʟʨʘʠʣ 6 28 

7 ʐʚʝʮʠʷ 7 16 

7 ɻʝʨʤʘʥʠʷ 3,04% 

8 ɸפʐ 2,80% 

9 ʌʠʥʣʷʥʜʠʷ 2,76% 

10 ɹʝʣʴʛʠʷ 2,61% 
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8 ʌʨʘʥʮʠʷ 8 14 

9 ɼʘʥʠʷ 9 14 

10 ʅʠʜʝʨʣʘʥʜʳ 10 13 

 

ɸץʧʘʨʘʪ ʢᴇʟʽ ð ʙװʢʽʣ ᴅʣʝʤ ʙʦʡʳʥʰʘ ʰʳסʘʨʳʣʘʪʳʥ 12 ʤʳשʥʘʥ ʘʩʪʘʤ ʨʝʮʝʥʟʠʷʣʘʥʘʪʳʥ 

ʨʝʡʪʠʥʛʪʽʢ ʞʫʨʥʘʣʜʘʨʜʳ ץʘʤʪʠʪʳʥ Web of Science ʭʘʣʳץʘʨʘʣʳץ ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʳ. 

ɼʝʨʝʢʪʝʨʜʽ ʘʣʫ ʢʝʟʽʥʜʝ ʤʳʥʘʜʘʡ Web of Science ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ: Science Citation 

Index Expanded; Social Sciences Citation Index; Arts & Humanities Citation Index; Conference 

Proceedings Citation Index - Science; Conference Proceedings Citation Index - Social Science & 

Humanities. ɾʫʨʥʘʣʜʘʨʜʳ ʙʘסʘʣʘʫ װʰʽʥ ISI Web of Knowledge - Journal Citation Reports 

ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ סʳʣʳʤʠ ʞʫʨʥʘʣʜʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ʧʘʡʜʘʣʘʥʫ ʜᴅʨʝʞʝʩʽʥ 

ʢᴇʨʩʝʪʝʪʽʥ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʜʝʨʝʢʪʝʨʜʽש ʙʠʙʣʠʦʤʝʪʨʠʢʘʣʳץ ʘʥʳץʪʘʤʘʣʳסʳ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

ɿʝʨʪʪʝʫʜʽש ʭʨʦʥʦʣʦʛʠʷʣʳץ ʰʝשʙʝʨʽ - 2009-2013 ʞʞ. - ʤʘץʘʣʘʣʘʨʜʳ ʞʘʨʠʷʣʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש 

ʜᴅʡʝʢʩᴇʟʜʝʨʽ 13.05.2014 ʞ. ʞʘסʜʘʡ ʙʦʡʳʥʰʘ Web of Science ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥʘ ʟʝʨʪʪʝʣʝʪʽʥ 

ʞʳʣʜʘʨ ʽʰʽʥʜʝ ᴅʣʝʤʥʽ233 ש ʝʣʽʥʝʥ ʞʘʨʘʪʳʣʳʩʪʘʥʫ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʛʫʤʘʥʠʪʘʨʣʳץ 

 שʘʣʘʣʘʨʜʳץʩʘʣʘʣʘʨʳ ʙʦʡʳʥʰʘ 10 214 314 ʞʘʨʠʷʣʘʥʳʤ ʝʥʛʽʟʽʣʜʽ. ʄʘ ץʙʘʨʣʳ שʳʣʳʤʜʘʨʜʳס

75%- ʜʘʥ ʘʩʪʘʤʳ 10 ʞʝʪʝʢʰʽ ʝʣʛʝ ʪʠʝʩʽʣʽ, ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳ 300 000-ʥʘʥ ʘʩʪʘʤ ʤʘץʘʣʘ 

ʞʘʨʠʷʣʘʜʳ. ʄײʥʜʘ ʞʝʪʝʢʰʽ ʨᴇʣ ɸפʐ-ץʘ ʪʠʝʩʽʣʽ: ʘʤʝʨʠʢʘʥʜʳס ץʘʣʳʤʜʘʨ ᴅʣʝʤʜʽʢ סʳʣʳʤʠ 

ʤʘץʘʣʘʣʘʨʜʳ1/3 ש ʙᴇʣʽʛʽʥ ʙʘʩʳʣʳʤʜʘʨסʘ ʞʝʪʢʽʟʝʜʽ. ɹײʜʘʥ ʝʢʽ ʝʩʝʜʝʥ ʢʝʤ ʞʘʨʠʷʣʘʥʳʤʜʘʨ ʩʘʥʳ 

ʙʦʡʳʥʰʘ ʝʢʽʥʰʽ ʦʨʳʥʜʳ פʳʪʘʡ (11,9%) ʠʝʣʝʥʝʜʽ. ɽʣʝʫʣʽ װʣʝʩʪʽ ɻʝʨʤʘʥʠʷ (6,4%), ɸʥʛʣʠʷ (6.4%) 

ʞᴅʥʝ ɾʘʧʦʥʠʷ (5,2%) ʞʘʣסʘʩʪʳʨʘʜʳ [5]. 

 ʳ ʝʢʽסשʞʫʨʥʘʣ Web of Science Core Collection ʪʦʧʪʘʤʘʩʳʥʘ ʢʽʨʝʜʽ. ʉʦ 10 ץʩʪʘʥʜʳץʘʟʘפ

ʞʳʣ ץʘʟʘץʩʪʘʥʜʳץ ʞʫʨʥʘʣʜʘʨʜʳש ʭʘʣʳץʘʨʘʣʳץ ʢᴇʨʽʥʫʽ ʜʝשʛʝʡʛʝ ʰʳסʫʳʥʘ ʤʘשʳʟʜʳ ʢʝʟʝש 

ʙʦʣʜʳ. פʘʟʘץʩʪʘʥʜʳס ץʘʣʳʤʜʘʨסʘ סʳʣʳʤʠ ʤʘץʘʣʘʥʳ ʞʘʨʠʷʣʘʫ װʰʽʥ ʽʨʽʢʪʝʫ ʢʝʟʝשʽ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʪʢʝʥ ʞʳʣʜʳש ʩʦשʳʥʜʘ ᴇʪʢʽʟʽʣʛʝʥ Clarivate Analitics ʘʥʘʣʠʪʠʢʘʩʳʥʘ ʩᴅʡʢʝʩ 

 שʩʘʥʳ ᴇʩʫʽʥʽ שʳ ʞʘʨʠʷʣʘʥʳʤʜʘʨʳʥʳסʙʘʩʳʣʳʤʜʘʨʜʘ ץʘʨʘʣʳץʭʘʣʳ שʘʚʪʦʨʣʘʨʜʳ ץʩʪʘʥʜʳץʘʟʘץ

ʦש ʩʝʨʧʽʥʽ ʦʪʘʥʜʳץ ʤʘץʘʣʘʣʘʨʜʳ1/3 ש-ʽ çʞʳʨʪץʳʰè ʞʫʨʥʘʣʜʘʨʜʘ ʞʘʨʠʷʣʘʥסʘʥ. ɹײʣ ʞʘסʳʤʩʳʟ 

 .ʜʘʤʘʡʜʳשʨʳʩʪʘײʘʣʳʤʜʘʨ ʞʫʨʥʘʣʜʳ ʜס ʙʽʨʽ ð שʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽʥʽ שʙʳʣʳʩʪʳײץ

Web of Science Core Collection-סʘ ʝʥʛʽʟʽʣʛʝʥ ʝש ʳץʧʘʣʜʳ ʭʘʣʳץʘʨʘʣʳץ ʞʫʨʥʘʣʜʘʨʜʳש 

 :ʙʘʩʳʣʳʤ ʢʽʨʝʜʽ ץʩʪʘʥʜʳץʘʟʘץ ʘʪʘʨʳʥʘ ʢʝʣʝʩʽ 10ץ

1. ɽʫʨʘʟʠʷʣʳץ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʞʫʨʥʘʣ (ʃ. ʅ. ɻʫʤʠʣʝʚ ʘʪʳʥʜʘסʳɽױʋ). 

2. ɽʫʨʘʟʠʷ ʭʠʤʠʷ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʫʨʥʘʣʳ (ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳפʘʟױʋ). 

3. Central Asian Journal of Global Health (ʅʘʟʘʨʙʘʝʚʋʥʠʚʝʨʩʠʪʝʪʽ). 

 .(ʘʨʄʋפ.ɽ.ɸ. ɹᴇʢʝʪʦʚ ʘʪ) ʭʘʙʘʨʰʳʩʳ. "ʌʠʟʠʢʘ" ʩʝʨʠʷʩʳ שʘʥʜʳ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽסʘʨʘפ .4

 .ʭʘʙʘʨʰʳʩʳ. "ʄʘʪʝʤʘʪʠʢʘ" ʩʝʨʠʷʩʳ (ɽ.ɸ. ɹᴇʢʝʪʦʚ ʘʪ שʘʥʜʳ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽסʘʨʘפ .5

 .(ʘʨʄʋפ

 .(ʘʨʄʋפ.ɽ.ɸ. ɹᴇʢʝʪʦʚ ʘʪ) ʭʘʙʘʨʰʳʩʳ. "ʍʠʤʠʷ" ʩʝʨʠʷʩʳ שʘʥʜʳ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽסʘʨʘפ .6

 .ɸʞʘʨʰʳʩʳנױ ʈפ .7

 .ʪʘʨʳ. ʍʠʤʠʷ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʩʝʨʠʷʩʳץʘʣʳשɸ ʞʘנױ ʈפ .8

 .ʪʘʨʳ. ʌʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘʩʝʨʠʷʩʳץʘʣʳשɸ ʞʘנױ ʈפ .9

 .ʳʣʳʤʜʘʨ ʩʝʨʠʷʩʳ[6]ס ץʪʘʨʳ. ɻʝʦʣʦʛʠʷ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץʘʣʳשɸ ʞʘנױ ʈפ .10

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. https://nonews.co/directory/lists/countries/number-patents 

2. https://gtmarket.ru/ratings/scientific-and-technical-activity 

3. https://gtmarket.ru/ratings/research-and-development-expenditure 

ʜʘʤʫʳhttp://articlekz.com/article/818ץʠʥʥʦʚʘʮʠʷʣʳשʵʢʦʥʦʤʠʢʘʥʳץʣʪʪʳײʜʘʡʜʘסʘʟʽʨʛʽʞʘפ .4

9 

5. Web of Science / Thomson Reuters:http://thomsonreuters.com/en/products-services/scholarly- 

scientific-research/scholarly-search-and-discovery/web-of-science.html 

6. http://old.ncste.kz/ru/news/10-kazahstanskih-zhurnalov-vhodyat-v-kollekciyu-web-science-

core-collection 
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ç100 ʂɯʊɸʇ ɾʆɹɸʉʓè ʄʋʃʔʊʀʄɽɼʀʗʃʓ ʀʅʊɽʈɸʂʊʀɺʊɯ WEB ʉɸʁʊʊʓ  

ɾɸʉɸʋ ʊɽʍʅʆʃʆɻʀʗʉʓ 

 

ɾ.ʉ. ʉʘʪʙʘʡ, ɸ.ʄ. ɼװʡʩʝʢʝʥʦʚʘ, 6ɺ06101-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ2 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʪʝʭ.Ϥ.ʢ., ʘϤʘ ʦϨʳʪʫʰʳ ϧ.ɽ. ʊϰʨϤʘʥʙʘʡ 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ çʈʫʭʘʥʠ ʞʘסשʳʨʫè ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘסʳ ç100 ʢʽʪʘʧ 

ʞʦʙʘʩʳèʤʫʣʴʪʠʤʝʜʠʷʣʳ ʠʥʪʝʨʘʢʪʠʚʪʽ web ʩʘʡʪʳʥ ʞʘʩʘʫʜʘ HTML  ʪʽʣʽʥ ʧʘʡʜʘʣʘʥʳʧ, ñ100 ʢʽʪʘʧ 

ʞʦʙʘʩʳòʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ HTML ʪʽʣʽʥʜʝ ʳסשʘʡʣʳ, ʧʘʡʜʘʣʳ, ʢᴇʨʢʝʤ ʠʥʪʝʨʬʝʡʩʪʽ, ʙʽʨʥʝʰʝ 

 ʨʘʪʳʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳ ʠʥʪʝʨʘʢʪʠʚʪʽײʪ (ʘʥ ʙʝʪʪʝʨʜʝʥץʙʽʨ ʙʽʨʽʤʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ) ʞʘʪʪʘʨʜʘʥײץ

web ʩʘʡʪʞʘʩʘʫ ʙʦʣʳʧ ʪʘʙʳʣʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʦʟʜʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ web ʩʘʡʪʘè 

100 ʢʥʠʞʥʳʭ ʧʨʦʝʢʪʦʚ çʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳè ʈʫʭʘʥʠ ʞʘסשʳʨʫ ñʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ HTML 

ʧʦ ʪʝʤʝ ç100 ʢʽʪʘʧ ʞʦʙʘʩʳ ç ʩ ʫʜʦʙʥʳʤ, ʧʦʣʝʟʥʳʤ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʥʘ ʷʟʳʢʝ 

HTML, ʩʦʩʪʦʷʱʠʤ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʦʢʫʤʝʥʪʦʚ (ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʪʨʘʥʠʮ). 

ʂʽʣʪʪ̔ ʢ ʩᴇʟʜʝʨ: 100 ʢʽʪʘʧ ʞʦʙʘ, ʜʠʟʘʡʥ, ʛʨʘʬʠʢʘ, Web ʜʠʟʘʡʥ ʩʘʡʪ, ʛʠʧʝʨʩʽʣʪʝʤʝ. 

 

 ʜʘʤʫ שʧʘʨʘʪʪʘʥʜʳʨʫ ʝʣʽʤʽʟʜʽץʡʝʩʽʥ ʘװʙʽʣʽʤ ʙʝʨʫ ʞ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʩʪʨʘʪʝʛʠʷʩʳʥʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ, ʩʝʙʝʙʽ ʍʍɯ סʘʩʳʨ ï ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ 

ʘץʧʘʨʘʪʪʘʥʜʳʨʫ סʘʩʳʨʳ. ɽʣʙʘʩʳʥʳש çɹʦʣʘʰʘץץʘ ʙʘסʜʘʨ: ʈʫʭʘʥʠ ʞʘסשʳʨʫè ʘʪʪʳ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʤʘץʘʣʘʩʳʥʳש ʘʷʩʳʥʜʘ çɾʘשʘ ʛʫʤʘʥʠʪʘʨʣʳץ ʙʽʣʽʤ. פʘʟʘץ ʪʽʣʽʥʜʝʛʽ 100 ʞʘשʘ ʦץʫʣʳץè ʞʦʙʘʩʳʥ 

ʽʩʢʝ ʘʩʳʨʫ ʤʽʥʜʝʪʽ ץʦʣסʘ ʘʣʳʥסʘʣʳ ʝʢʽ ʞʳʣʜʳש ʞװʟʽ ʙʦʣʜʳ. 

çʈʫʭʘʥʠ ʞʘסשʳʨʫè ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ ʜʘʡʳʥʜʘʣסʘʥç100 ʢʽʪʘʧ ʞʦʙʘʩʳèɯʣʠʷʩ 

ɽʩʝʥʙʝʨʣʠʥʥʽש çʂᴇʰʧʝʥʜʽʣʝʨè ʘʪʪʳ ʘʣʪʳ ʢʽʪʘʧʪʘʥ ʪײʨʘʪʳʥ ʪʘʨʠʭʠ ʵʧʦʧʝʷʩʳ ʤʝʥʃʝʚ 

ʅʠʢʦʣʘʝʚʠʯ ʊʦʣʩʪʦʡʜʳש çʉʦסʳʩ ʞᴅʥʝ ɹʝʡʙʽʪʰʽʣʽʢè ʨʦʤʘʥʳʤʫʣʴʪʠʤʝʜʠʷʣʳ ʠʥʪʝʨʘʢʪʠʚʪʽ web 

ʩʘʡʪʳʥ ʞʘʩʘʫʜʳ ײʡסʘʨʜʳץ.  

Webʜʠʟʘʡʥ ïʙײʣ ʩʘʡʪ ʞʦʙʘʩʳʥʳש ʙʽʨ ʙᴇʣʽʛʽ סʘʥʘ.ɾʘʣʧʳ ʩʘʡʪץʘ ʪʝʭʥʠʢʘʣʳץ ʪʘʧʩʳʨʤʘ 

 ʦʣʜʘʥʫʰʳʜʘ ʦʙʲʝʢʪ ʙʝʡʥʝʩʽʥץ :ʦʷʜʳץ ʩʘʪץʜʘ web ʜʠʟʘʡʥ ᴇʟʽʥʝ ʙʽʨʥʝʰʝ ʤʘשʘʟʽʨʛʽ ʪʘפ .ʦʡʳʣʘʜʳץ

ʦץ שʘʙʳʣʜʘʪʫ, ʩʘʡʪ ײץʨʳʣʳʤʳʥʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ ʤʝʥ ʘʥʳץʪʳʣʳסʳ, ץʦʣʜʘʥʫʰʳ 

ʠʥʪʝʨʬʝʡʩʽʥʽש ʦשʘʡ ʪװʩʽʥʽʛʽ, ʥʘʚʠʛʘʮʠʷʣʳץ ʞװʡʝʥʽש ʳסשʘʡʣʳʣʳסʳ ʞᴅʥʝ ʪ.ʙ.ʆʩʳ ʤʘץʩʘʪʪʘʨסʘ 

ʞʝʪʫ װʰʽʥ ʩʘʡʪʪʳ ײץʨʘʩʪʳʨʫʰʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘʤʝʥ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʧʨʦʛʨʘʤʤʘ ï

 ʘ ʥʝʛʽʟʛʽסʦʣʜʘʥʘʜʳ. ʆʥʜʘ web ʜʠʟʘʡʥץ ʜʘʫʳʥ, html ʞᴅʥʝ Java ʢʦʜʪʘʨʳʥשʪʘ שʢʝ שʨʘʣʜʘʨʳʥʳײץ

ʪʘʣʘʧʪʘʨ, ʙʝʪʪʝʛʽ ʙʘʩʪʳ ʵʣʝʤʝʥʪʪʝʨʜʽש ʦʨʥʘʣʘʩʫ ʩʭʝʤʘʩʳ ײץʨʳʣʘʜʳ.ʆʩʳʜʘʥ ʢʝʡʽʥ ʪʝʭʥʠʢʘʣʳץ 

ʪʘʧʩʳʨʤʘ ʜʠʟʘʡʥʝʨʛʝ ʙʝʨʽʣʝʜʽ,ʦʥʳʤʝʥ ʙʽʨʽʛʽʧ ʜʠʟʘʡʥ ʢʦʥʮʝʧʮʠʷʩʳ ʞʘʩʘʣʳʥʳʧ ʙʝʢʽʪʽʣʝʜʽ.ɹײʣ 

ʥʝʛʽʟʛʽ ʙʝʪʪʽש ʜʠʟʘʡʳʥʳ, ʦʣ ʙʘʨʣʳץ ʩʘʡʪץʘ ʙʽʨʜʝʡ ʩʪʠʣʴ ʙʝʨʝʜʽ.  

 ʘʨʳסʞʦ שʦʡʳʣʘʜʳ.ɹʝʪʪʽץ ʘ ʢʨʝʘʪʠʚʪʽ, ʝʨʝʢʰʝ ʙʦʣʫ ʪʘʣʘʙʳסʜʘ web ʜʠʟʘʡʥשʘʟʽʨʛʽ ʪʘפ

ʞʘסʳʥʳש web ʜʠʟʘʡʥʳʥ ʬʦʪʦʩʫʨʝʪ, ʙʘʩץʘ ʛʨʘʬʠʢʘʣʳץ ʩʫʨʝʪʪʝʨʤʝʥ ʙʝʟʝʥʜʽʨʫ ʢʝʨʝʢ. Web ʜʠʟʘʡʥ 

 ʤʳʩ ʞʘʩʘʫʳʥײʩʘʡʪʧʝʥ ʞ שʦʣʜʘʥʫʰʳʥʳץ ʣײʘʞʝʪ.ɹץ ʘʥʜʘ ʢʝʡʙʽʨ ʥᴅʨʩʝʣʝʨʛʝ ʥʘʟʘʨ ʘʫʜʘʨʫסʨײץ

ʝʜᴅʫʽʨ ʦשʘʡʣʘʪʘʜʳ.ɻʠʧʝʨʩʽʣʪʝʤʝʣʝʨ ʞʘʣʧʳ ʤᴅʪʽʥʥʝʥ ʝʨʝʢʰʝʣʝʥʽʧ, ʘʥʳץ ʙʝʡʥʝʣʝʥʫ ʪʠʽʩ ʘʣ 

ʰʨʠʬʪ ᴇʟʛʝʨʝ ʘʣʘʪʳʥ ʙʦʣʫ ʢʝʨʝʢ.  ɹײʣ ʙʘסʜʘʨʣʘʤʘ ʘʨץʳʣʳ ʦʩʳ ʤʫʣʴʪʠʤʝʜʠʷʣʳ ʠʥʪʝʨʘʢʪʠʚʪʽ 

web ʩʘʡʪ  ʞʘʩʘʣʳʥʜʳ. ɾʦʙʘʥʳ ײץʨʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ʘʣʜʳסʘ ץʦʡʳʣסʘʥ ʤʘץʩʘʪʪʘʨʜʳ ʪʦʣʳסʳʤʝʥ 

ʦʨʳʥʜʘʣʳʧ, ç100 ʢʽʪʘʧ ʞʦʙʘʩʳè ʝʣʽʤʽʟʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʞʘץʩʳ ʙʽʨ ʪʦʣʳץʪʳʨʫ 

ʙʦʣʘʪʳʥʳʥʘ ʩʝʥʽʤʜʽʤʽʟ. 

ɻʨʘʬʠʢʘʥʳ ײץʨʫ ʞᴅʥʝ ʦʧʪʠʤʠʟʘʮʠʷʣʘʫ ïʢװʨʜʝʣʽ ʞײʤʳʩ. Web-ʙʝʪʪʽ ʛʨʘʬʠʢʘ ײץʨʤʘʡ-ʘץ 

ʰʨʠʬʪ, ʩʢʨʠʧʪ, ʩʪʠʣʴ ʢʝʩʪʝʩʽ (CSS) ʢᴇʤʝʛʽʤʝʥ ʢᴇʨʥʝʢʽ ʝʪʽʧ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

Web-ʛʨʘʬʠʢʘʤʝʥ ʞײʤʳʩʪʳש ʙʘʩʪʳ ץʠʳʥʜʳסʳ ïʀʥʪʝʨʥʝʪ ʢʘʥʘʣʜʘʨʳʥʳש ᴇʪʢʽʟʫ ץʘʩʠʝʪʽʥʽש 

ʪᴇʤʝʥʜʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.Web-ʙʝʪʪʽץ שʘʣʘʡ ײץʨʘʩʪʳʨʳʣʫ ʧʨʠʥʮʠʧʽʥ ʪװʩʽʥʛʝʥʥʝʥ ʢʝʡʽʥ, 

ʦʣʘʨʜʳש ᴅʨץʠʣʳ ʤʘץʩʘʪʪʘʨʜʘ ץʦʣʜʘʥʘʪʳʥʳʥ ʙʽʣʝʤʽʟ.ʉʦʣ ʩʝʙʝʧʪʽ ץʘʟʽʨʛʽ ʪʘשʜʘ Web-ʜʠʟʘʡʥסʘ ʢᴇʧ 

ʢᴇשʽʣ ʘʫʜʘʨʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʞʝʣʽʜʝʛʽ ץʘʡʩʽʙʽʨ ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʳש ʪʘʥʳʤʘʣʜʳסʳ ʪʽʢʝʣʝʡ ʩʦסʘʥ 
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ʙʘʡʣʘʥʳʩʪʳ.Web-ʙʝʪʪʽץ שʘʣʘʡ ײץʨʘʩʪʳʨʳʣʫ ʧʨʠʥʮʠʧʽʥ ʪװʩʽʥʛʝʥʥʝʥ  ʢʝʡʽʥ, ʦʣʘʨʜʳש ᴅʨץʠʣʳ 

ʤʘץʩʘʪʪʘʨʜʘ ץʦʣʜʘʥʘʪʳʥʳʥ ʙʽʣʝʤʽʟ[1]. 

ʉʦʣ ʩʝʙʝʧʪʽ ץʘʟʽʨʛʽ ʪʘשʜʘ Web-ʜʠʟʘʡʥסʘ ʢᴇʧ ʢᴇשʽʣ ʘʫʜʘʨʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʞʝʣʽʜʝʛʽ ץʘʡʩʽʙʽʨ 

ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʳש ʪʘʥʳʤʘʣʜʳסʳ ʪʽʢʝʣʝʡ ʩʦסʘʥ ʙʘʡʣʘʥʳʩʪʳ.Web-ʜʠʟʘʡʥʝʨʜʽש ʞʘʣʘץʳʩʳʥʳש 

ʞʦסʘʨסʳ ʙʦʣʫʳʥʳש ʩʝʙʝʙʽ ʜʝ ʩʦʣ. Web-ʙʝʪʪʽ ײץʨʫʰʳ ʘʜʘʤ,ᴇʟʽʥʽש ʙʽʣʽʤʽʥ ʰʳסʘʨʤʘʰʳʣʳץ 

ʧʦʪʝʥʮʠʘʣʳʤʝʥ ײʰʪʘʩʪʳʨʘʜʳ.ʉʘʡʪʪʳש ʙʘʩʪʳ ʙʝʪ ʰʘʙʣʦʥʳ HTML ʛʠʧʝʨʤᴅʪʽʥʜʽʢ ʙʝʣʛʽʣʝʫ 

ʪʽʣʽʥʜʝ ʞʘʩʘʧ, ʢʝʡʽʥ ʙʘʩץʘ ʙʝʪʪʝʨʽʥ Dreamweaver ʄʍ ʙʘסʜʘʨʣʘʤʘʩʳ ʘʨץʳʣʳ ʞʘʩʘʣʜʳ. 

Windows ʘʤʘʣʜʳץ ʞװʡʝʩʽʥʽש ʩʪʘʥʜʘʨʪʪʳ ץʦʩʳʤʰʘʩʳ ɹʣʦʢʥʦʪ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ 

ʦʨʳʥʜʘʣʫʳ ʪʠʽʩ. ʉʘʡʪ ʘʨʥʘʡʳ ײץʨʳʣסʘʥ ʞʝʢʝ ʙʫʤʘʜʘ ʩʘץʪʘʣʫʳ ʪʠʽʩ. ɹʫʤʘ ʞʦʙʘʣʳץ 

ʪʘʧʩʳʨʤʘʥʳש ʘʪʳʤʝʥ ʘʪʘʣʘʜʳ. ʄײʥʜʘ Web-ʙʝʪʪʝʨ ʤʝʥ ʛʨʘʬʠʢʘʣʳץ ʬʘʡʣʜʘʨ ʜʘ ʩʘץʪʘʣʳʥʘʜʳ. 

ʉʘʡʪʪʳש ʙʘʩʪʘʧץʳ ʙʝʪ ʬʘʡʣʳ ץʘʣʳʧʪʳ - index.htm ʘʪʳ ʙʘʨ, ʙײʣ ʞʘסʜʘʡʜʘ ʩʘʡʪʪʳ ץʘʨʘʫʜʳ ʙʘʩʪʘʫ 

 ʘ ʞʦʣʜʳ ʢᴇʨʩʝʪʫ ʞʝʪʢʽʣʽʢʪʽ.  ʊᴇʤʝʥʜʝסʪʘʣʘʪʳʥ ʙʫʤʘץʰʽʥ ʤʝʢʝʥ-ʞʘʡʜʘ, ʩʽʣʪʝʤʝʣʝʨʜʝ ʩʘװ

 ʞʘʪʪʘʨʜʘײפ.ʪʘʨ ʙʦʡʳʥʰʘ HTML ʪʽʣʽʥʜʝ 100 ʢʽʪʘʧ ʞʦʙʘʩʳ ʞʘʩʘʣʳʥʜʳץʘʫʣʳץʩײʘʥ ʥסʩʳʥʳʣײ

ʧʘʡʜʘʣʘʥʘʪʳʥ HTML ʪʽʣʽʥʽײץ שʨʳʣʳʤʜʳץ ʪʝʛʪʝʨʜʽש ʤʠʥʠʤʘʣʜʳ ײץʨʘʤʳ:  

ï ʤᴅʪʽʥʜʽ ʧʽʰʽʤʜʝʫʜʽש ʪװʨʣʽ ᴅʜʽʩʪʝʨʽ;  

ï ʪʽʟʽʤʜʝʨʜʽ(ʥʦʤʝʨʣʽ, ʤʘʨʢʝʨʣʽ) ʧʘʡʜʘʣʘʥʫ; 

 ï ʢʝʩʪʝʥʽ ʢᴇʨʢʝʜʝʫ;  

ï ʵʢʨʘʥʜʳ ʬʨʝʡʤʜʝʨʛʝ ʙᴇʣʫ; 

ï ʙʘʩץʘ ײץʞʘʪʪʘʨסʘ, ʧʘʨʘץʪʘʨסʘ ʛʠʧʝʨʩʽʣʪʝʤʝ(7-ʝʫʜʝʥ ʢʝʤ ʝʤʝʩ) ʞʘʩʘʫ;  

ï ʩʫʨʝʪʪʝʨʜʽ ʞʝʢʝ ʞᴅʥʝ ʬʦʥ ʨʝʪʽʥʜʝ ʙʝʡʽʤʜʝʫ;  

ï ʤʫʟʳʢʘʣʳװ ץʥ, ʘʫʜʠʦ, ʚʠʜʝʦ ʬʘʡʣʜʘʨʜʳ ץʦʩʫ;  

ï ʬʦʨʤʘ(ץʘʣʳʧ) ʞʘʩʘʫ;  

ï ʪʝʩʪ ײץʨʘʩʪʳʨʫ;  

ï ʘʥʢʝʪʘ ײץʨʫ.  

 ʧʘʨʘʪʪʳ (ʰʨʠʬʪ, ʩʫʨʝʪ, ʞʳʣʞʳʞʘʣʳ ʦʙʲʝʢʪʽʣʝʨʜʽץʞʘʪʪʘ ᴅʜʝʤʽ, ʝʨʝʢʰʝ ʧʽʰʽʤʜʝʣʛʝʥ ʘײפ

ʙʝʣʛʽʣʝʫ (ʦʨʥʘʣʘʩʪʳʨʫ) ʢʝʨʝʢ.ʉʘʡʪ ʩʪʠʣʽ ʩʫʨʝʪ 1(ʤʳʩʘʣ ʢʝʣʝʩʽ ʙʝʪʪʝ) װʣʛʽʩʽʥʜʝʡ. ʂᴇʣʜʝʥʝש ʤᴅʟʽʨ 

ʞʦʣʳʥʜʘסʳ ʢʽʨʽʩʪʽʨʫ ʙʘʪʳʨʤʘʣʘʨʳ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʙʦʣʫʳ ʢʝʨʝʢ:  

1. ɹʘʩʪʘʧץʳ ï 100 ʢʽʪʘʧ ʞʦʙʘʩʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ.  

2. ɾʦʙʘ ʪʘʧʩʳʨʤʘʩʳ: 100 ʢʽʪʘʧ ʞʦʙʘʩʳʥʳש ʤʘץʩʘʪʳ, ʞװʟʝʛʝ ʘʩʳʨʫ װʨʜʽʩʽ, ʧʘʡʜʘʩʳ ʪʫʨʘʣʳ 
ʘץʧʘʨʘʪʪʳ ʞʘʟʫ ʢʝʨʝʢ. 

3. ɸʚʪʦʨ ï ʉʽʟʜʽש ʞʝʢʝ ʪʘʧʩʳʨʤʘ ʥʦʤʝʨʽשʽʟʛʝ ʩᴅʡʢʝʩ ʘʚʪʦʨ ʪʫʨʘʣʳ. ᴆʤʽʨʙʘʷʥʳ, ʝשʙʝʢʪʝʨʽ, 

  .ʧʘʨʘʪ ʞʘʟʳʣʫʳ ʢʝʨʝʢץʪʘʫʣʘʨ ʞᴅʥʝ ʪ. ʙ. ʘץʳʟʤʝʪʽ, ʤʘץ

4. ʊʘʧʩʳʨʤʘ: ʄᴅʪʽʥʜʽ ʧʽʰʽʤʜʝʫʜʽש ᴅʜʽʩʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫ, ʪʽʟʽʤʜʝʨ, ʩʫʨʝʪʪʝʨ, ʢʝʩʪʝʣʝʨ ץʦʶ.  

 ʘʰʘץʳʩץ שʘʨʤʘʥʳסʽʟʛʝ ʩᴅʡʢʝʩ ʰʳשʞʝʢʝ ʪʘʧʩʳʨʤʘ ʥʦʤʝʨʽ שʥ ï ʉʽʟʜʽײʘʰʘ ʤʘʟʤץʳʩפ .5

ʤʘʟʤײʥʳ, ʢʝʡʽʧʢʝʨʣʝʨʽ, ʰʳסʘʨʤʘʜʘʥ ʮʠʪʘʪʘʣʘʨ. ʊʘʧʩʳʨʤʘ: ʄᴅʪʽʥʜʽ ʧʽʰʽʤʜʝʫʜʽש ᴅʜʽʩʪʝʨʽʥ 

ʧʘʡʜʘʣʘʥʫ, ʩʫʨʝʪʪʝʨ ץʦʶ.  

6. ʇʢ̔ʽʨʣʝʨ ï ʆʩʳ ʘʚʪʦʨ ʞᴅʥʝ ʦʩʳ ʰʳסʘʨʤʘ ʪʫʨʘʣʳ ᴅʡʛʽʣʽ ʘʜʘʤʜʘʨʜʳש ʧʽʢʽʨʣʝʨʽ, ʮʠʪʘʪʘʣʘʨ 

ʢʝʣʪʽʨʫ.  

7. ʊʳשʜʘשʳʟ, ʢᴇʨʽשʽʟ ï ʦʩʳ ɸʚʪʦʨ, ʦʩʳ ʰʳסʘʨʤʘ ʪʫʨʘʣʳ ʘʫʜʠʦ, ʚʠʜʝʦ ʬʘʡʣʜʘʨ ʞװʢʪʝʣʛʝʥ 

ʙʝʪ. ʊʘʧʩʳʨʤʘ: ʆʩʳ ʙʝʪʪʝ ʬʨʝʡʤʜʝʨ ʞʘʩʘʫ, ʛʠʧʝʨʩʽʣʪʝʤʝʣʝʨ ʧʘʡʜʘʣʘʥʫ ʢʝʨʝʢ. 

8. ʊʝʩʪ ʪʘʧʩʳʨʫ ï ʆʩʳ ʞʦʙʘʣʳץ ʢʽʪʘʧ ʙʦʡʳʥʰʘ ʪʝʩʪ ײץʨʘʩʪʳʨʫ (15-20 ʩײʨʘץ).  

9. ɹʘʡʣʘʥʳʩʪʘʨ ï ʉʽʟ ʪʫʨʘʣʳ, ʩʽʟʜʽש ʦʩʳ ʞʦʙʘ, ʦʩʳ ʘʚʪʦʨ, ʦʩʳ ʰʳסʘʨʤʘ ʪʫʨʘʣʳ ʦʡʳשʳʟʜʳ 

 ʞʦʙʘʥʳ ʇʘʡʜʘʣʘʥʫʰʳ ʬʦʤʘ ʪʦʣʪʳʨʫʳ שʘ ᴅʜʝʙʠ ʪʽʣʜʝ ʙʘʷʥʜʘʫ. ʆʩʳ ʙʝʪʪʝ ʉʽʟʜʽץʩײʘ ʜʘ ʥץʳʩץ

ʢʝʨʝʢ. ʊʘʧʩʳʨʤʘ: ʆʩʳ ʙʝʪʪʝ ʬʦʨʤʘʥʳ ʙʘʨʣʳץ ʘʪʨʠʙʫʪʪʘʨʳʤʝʥ ʧʘʡʜʘʣʘʥʫ ʢʝʨʝʢ. 

ɸʣסʘʰץʳ ʝʥʛʽʟʽʣʛʝʥ ʢʦʤʘʥʜʘ, ʦʣ ʩʘʡʪʪʳש ʪʘץʳʨʳʙʳ (ʩʫʨʝʪ-1). ʆʣ װʰʽʥ ʤʳʥʘ ʢʦʤʘʥʜʘʣʘʨ 

ʧʘʡʜʘʥʳʣʜʳ: <head></head> ʞᴅʥʝ ʞʘʟʫʜʳ ʝʥʛʽʟʫ װʰʽʥ <title></title>[2]. 

<html> 

<head> 

<title> 100 ʢʽʪʘʧ ʞʦʙʘʩʳ </title> 

</head> 
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ʉʫʨʝʪ-1. 100 ʢʽʪʘʧ ʞʦʙʘʩʳ ʙʘʩ ʙʝʪʽ 

 

<font size = '6'  color = 'black'  face='KZ Vivaldi'> 

<br> 

<blockquote><b><center>100 Kʽʪʘʧ ʞʦʙʘʩʳ.</center></b></blockquote><details> 100 ʢʽʪʘʧ 

ʞʦʙʘʩʳʥʳש ʤʘץʩʘʪʳ. 

<br> ɸʚʪʦʨ ʞʘʡʣʳ. 

<br> ʈʦʤʘʥ ʪʫʨʘʣʳ. 

<br> ʐʳסʘʨʤʘʜʘʥ ʮʠʪʘʪʘʣʘʨ 

<br> ʈʦʤʘʥ ʞʘʡʣʳ ʧʽʢʽʨʣʝʨ. 

<br>ʈʦʤʘʥʥʳץ שʳʩץʘʰʘ ʤʘʟʤײʥʳ. 

<br>ʊʝʩʪ ʩײʨʘץʪʘʨʳ. 

<summary> פʳʩץʘʰʘ ʤʘʟʤײʥʳ </summary></details> 

<p> 

 
ʉʫʨʝʪ-2. פʳʩץʘʰʘ ʤʘʟʤײʥʳ  

center><h2 style="font-size:44">ɾװʟ ʢʽʪʘʧ ʞʦʙʘʩʳ</h2></center> 

<p style='font-size:19'>ᴄʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟʘײ ץʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ 2012 ʞʳʣʜʳש 

ʙʘʩʳʥʜʘ ʞʘʩʪʘʨסʘ, ץʦסʘʤסʘ ײʩʳʥסʘʥ ʞʦʙʘʩʳ. 

<br><b>ɾʦʙʘʥʳש ʤʘץʩʘʪʳ:</b> ʆʣ ᴇʟ ʝʣʽʥʽש ʪʘʨʠʭʳʥ, ʤᴅʜʝʥʠʝʪʽʥ, ʨʫʭʘʥʠ 

 ʢᴇʢʽʨʝʛʽ ʦʷʫ ʤʘʤʘʥ ,ץʘʨʳ, ʢᴇʟʽ ʘʰʳסʛʝʨʛʝʥ, ᴅʣʝʫʝʪʽ ʙʠʽʢ, ʤᴅʜʝʥʠʝʪʽ ʞʦשʤʝ שʪʘʨʳʥ ʪʝʨʝץʥʜʳʣʳײץ

 .ʦʡʜʳץ ʥ ʪᴅʨʪʽʙʽʥʝװʥʜʝʫʜʽ ʢװ ʘסʫץʰʽʥ ʞʘʩʪʘʨʜʳ ʢʽʪʘʧ ʦװ ʘʣʳʧʪʘʩʪʳʨʫץ

</p> 

 

 
ʉʫʨʝʪ-3. ɾʦʙʘ ʤʘץʩʘʪʳ 

 

<font size = '6'  color = 'black'  face='KZ Vivaldi'> 

<blockquote><b><center>ɸʚʪʦʨ ʞʘʡʣʳ.</center></b></blockquote> 

<font size = '6,5'  color = 'black'  face='KZ Vivaldi'> 

<p><img src='https://histrf.ru/uploads/media/person/0001/71/thumb_70630_person_big.jpeg' 

width = '290' height='400' 

alt="ʃʝʚ ʊʦʣʩʪʦʡ" align="left"  

  vspace="5" hspace="5"> 

<font size = '5,5'  color = 'black'  face='KZ Jikharev'> 
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ʉʫʨʝʪ-4. ɯʣʠʷʩ ɽʩʝʥʙʝʨʣʠʥ ʤʝʥ ʃʝʚ ʊʦʣʩʪʦʡ ᴇʤʽʨʙʘʷʥʳ 

</p> 

<font size = '6'  color = 'black'  face='KZ Vivaldi'> 

<blockquote><b><center>"ʉʦסʳʩ ʞᴅʥʝ ɹʝʡʙʽʪʰʽʣʽʢ" </center></b></blockquote> 

<p><img src='https://i23.delachieve.com/image/1a953f24703b0ea1.jpg' width = '270'  

height='380' 

alt='Qyzpu' align='left' 

vspace='5' hspace='5'> 

<font size = '5'  color = 'black'  face='KZ Jikharev'çʉʦסʳʩ ʞᴅʥʝ ʙʝʡʙʽʪʰʽʣʽʢè-ʃʝʚ ʅʠʢʦʣʘʝʚʠʯ 

ʊʦʣʩʪʦʡʜʳש ʘʪʘץʪʳ ʨʦʤʘʥʜʘʨʳʥʳש ʙʽʨʽ.  

ʊʦʣʩʪʦʡ ʦʩʳ ʜᴅʫʽʨʜʽש ʪʫʳʥʜʳʣʘʨʳʥ ʘʷץʪʘʫ װʰʽʥ ʢʽʪʘʧץʘ ʜʝʡʽʥ ʦʥ ʝʢʽ ʞʳʣʜʘʥ ʘʩʪʘʤ 

ʫʘץʳʪʪʘʥ ʙʝʨʽ ᴇʪʢʽʟʜʽ, ʘʣ 1865-1869 ʞʳʣʜʘʨʳ ʰʳץץʘʥ ʢʽʪʘʧ ʈʝʩʝʡʜʽש ʅʘʧʦʣʝʦʥʠʷʣʳץ ʢʝʟʝשʽʥʜʝ 

ɽʫʨʦʧʘ ʪʫʨʘʣʳ ʙʦʣʜʳ [3, 4].  

çʉʦסʳʩ ʧʝʥ ʙʝʡʙʽʪʰʽʣʽʢè ᴅʣʝʤʜʝʛʽ ʝש ʽʨʽ ʨʦʤʘʥʜʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

 
 

ʉʫʨʝʪ-5. çʉʦסʳʩ ʧʝʥ ʙʝʡʙʽʪʰʽʣʽʢè ʧʝʥ çʂᴇʰʧʝʥʜʽʣʝʨè ʨʦʤʘʥʳʥʘʥ װʟʽʥʜʽʣʝʨ 

 

 ɾʦʙʘ ʩʦשʳʥʜʘ ʞʦʙʘ ʘʚʪʦʨʣʘʨʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ (ʩʫʨʝʪ-6) ʙʝʨʽʣʝʜʽ. 
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ʉʫʨʝʪ-6. ɾʦʙʘ ʘʚʪʦʨʣʘʨʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ 

 

 ʳʨʳʙʳ ʙʦʡʳʥʰʘ HTMLץʦʨʳʪʘ ʢʝʣʝ, HTML ʪʽʣʽʥ ʧʘʡʜʘʣʘʥʳʧ ñ100 ʢʽʪʘʧ ʞʦʙʘʩʳòʪʘפ

ʪʽʣʽʥʜʝ ʳסשʘʡʣʳ, ʧʘʡʜʘʣʳ, ʢᴇʨʢʝʤ ʠʥʪʝʨʬʝʡʩʪʽ, ʙʽʨʥʝʰʝ ײץʞʘʪʪʘʨʜʘʥ (ʙʽʨ ʙʽʨʽʤʝʥ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩץʘʥ ʙʝʪʪʝʨʜʝʥ) ʪײʨʘʪʳʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳ ʠʥʪʝʨʘʢʪʠʚʪʽ web ʩʘʡʪʪʳ  ʞʝʢʝ ʞʦʙʘʣʘʨ [5] 

ɯʣʠʷʩ ɽʩʝʥʙʝʨʣʠʥʥʽש çʂᴇʰʧʝʥʜʽʣʝʨè ʤʝʥ ʃʝʚ ʅʠʢʦʣʘʝʚʠʯ ʊʦʣʩʪʦʡʜʳש çʉʦסʳʩ ʞᴅʥʝ 

ɹʝʡʙʽʪʰʽʣʽʢè ʘʪʪʳ ʢʽʪʘʧʪʘʨʳʥʘ ʤʫʣʴʪʠʤʝʜʠʷʣʳ ʠʥʪʝʨʘʢʪʠʚʪʽ web ʩʘʡʪʳ  ʞʘʩʘʣʳʥʳʧ, 

 .ʩʳʥʳʣʜʳײ

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. ɹʘʣʘʧʘʥʦʚ ɽ.ʂ., ɹᴇʨʽʙʘʝʚ ɹ. ʀʥʪʝʨʥʝʪʢʝ ʢʽʨʽʩʧʝ, ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣ, ɸʣʤʘʪʳ, 2013, 28ʙ 

2. ɺʘʣʝʥʪʘʡʥ ʏ. X. HTML/ ʏ. ɺʘʣʝʥʪʘʡʥ, ʂ.ʄ. ʄʠʥʥʠʢ// 2011. 

 .ʧʘʨʘʪ., 2015.-998 ʙץɸɿʘפ .ʪʦʤ. ɸʣʤʘʪʳ-9 .ץʪʘʨʠʭʳ. ʆʥ ʪʦʤʜʳשᴅʜʝʙʠʝʪʽʥʽץʘʟʘפ.3

4. https://adebiportal.kz/kz/books/view/1493 

5. ɹʦʨʠʩʝʥʢʦ ɸ. ɸ. Web-ʜʠʟʘʡʥ. ʇʨʦʩʪʦ ʢʘʢ ʜʚʘʞʜʳ ʜʚʘ / ɸ. ɸ. ɹʦʨʠʩʝʥʢʦ. ï ʄ.: ʕʢʩʤʦ, 

2012. ï 320 ʩ. 

 

 

ʄɽʂʊɽʇʂɽ ɼɽʁɯʅɻɯ ɾᴄʅɽ ɹɸʉʊɸʋʓʐʊɸ ɸפʇɸʈɸʊʊʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ 

 ʆʃɼɸʅʋפ

 

ʅ. ʉʝʨʽʢʙʘʝʚʘ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ3 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

                                                                ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ɻ.ʇ.ʄʘʞʠʙʘʝʚʘ  

 

"ϧʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʞʘʩʪʘʨϤʘ 

ʘϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳ 

ϸʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪϨʘ ʩʘʡ ʤϮʜʜʝʣʽ ʞʘϬʘ ʙʽʣʽʤ 

ʙʝʨʫ Ϻʪʝ Ϩʘʞʝʪ" .- ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ.  

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ (ɸʂʊ) ʙʘʣʘʙʘץʰʘʜʘ 

 ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʩʽ, ʢʦʤʧʴʶʪʝʨʣʽʢ שʜʝʛʽ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʪᴅʨʙʠʝʥʽשʘʟʽʨʛʽ ʢʝʟʝץ ʦʣʜʘʥʫ ïץ

ʪʝʭʥʦʣʦʛʠʷ ʙʽʨʪʽʥʜʝʧ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʙʽʣʽʤ ʙʝʨʫʜʽש ʘʩʘ ʪʠʽʤʜʽ ʪᴅʩʽʣʽ 

ʝʢʝʥʽʥ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש 

ᴇʟʝʢʪʽʣʽʛʽ, ɸʂʊ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʉʘʙʘץʪʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʙʽʣʽʤ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞװʡʝʣʽ ʙʝʨʫʛʝ, ʘץʧʘʨʘʪʪʳ 

ʢᴇʨʫʛʝ, ʝʩʪʝ ʩʘץʪʘʫסʘ, ץʘʪʳʩʳʤʜʳץ ʪײʨסʳʜʘʥ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʦʤʧʴʶʪʝʨ ʞᴅʥʝ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʞʘʩʘʣʳʧ ʞʘʪץʘʥ ʦץʳʪʫ װʜʝʨʽʩʽ ʦץʫʰʳʥʳש ʞʘשʘʰʘ ʦʡʣʘʫ 

https://adebiportal.kz/kz/books/view/1493
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 ,ʘ ʠʪʝʨʽʧסʪʘʨʜʳ ʪʘʙʫץʜʳʣʳשʡʝʣʽʢ ʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ ʟʘװʘʣʳʧʪʘʩʪʳʨʳʧ, ʦʣʘʨʜʳ ʞץ ʘʙʽʣʝʪʽʥץ

ʥᴅʪʠʞʝʩʽʥʜʝ ï ᴇʟʜʝʨʽʥʽש ʢᴅʩʽʙʠ ʧʦʪʝʥʮʠʘʣʜʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʞʦʣ ʘʰʘʪʳʥʜʳסʳ ʪʫʨʘʣʳ 

ʘʡʪʳʣסʘʥ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʚ ʜʝʪʩʢʠʭ ʩʘʜʘʭ, ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʪʦ ʯʪʦ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʷʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʫʯʝʥʠʷ ʜʦʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʜʦʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ.ɿʥʘʥʠʷ, 

ʧʝʨʝʜʘʚʘʝʤʳʝ ʚ ʢʣʘʩʩʝ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʧʨʝʧʦʜʥʦʩʠʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʚʠʜʝʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʟʘʧʦʤʠʥʘʪʴ, ʦʚʣʘʜʝʚʘʪʴ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ.ʉʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʚʠʚʘʝʪ ʫ ʦʙʫʯʘʶʱʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʤʳʩʣʠʪʴ ʧʦ-ʥʦʚʦʤʫ, 

ʤʦʪʠʚʠʨʫʝʪ ʠʭ ʠʩʢʘʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʠ ʰʘʙʣʦʥʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ɸʂʊ, ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ, ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʽʣʽʤ, ʤʫʣʴʪʠʤʝʜʠʘ, ʦʡʳʥ.  

 

ʍʍɯ סʘʩʳʨ ï ʙײʣ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤ ʜᴅʫʽʨʽ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪ ʜᴅʫʽʨʽ, ʘʡʥʘʣʘʜʘסʳ 

ʜװʥʠʝʛʝ, ʘʜʘʤʥʳש ʜʝʥʩʘʫʣʳסʳʥʘ, ʢᴅʩʽʙʠ ʤᴅʜʝʥʠʝʪʪʽʣʽʛʽʥʝ   ʤץײʠʷʪ ץʘʨʘʡʪʳʥ ʜᴅʫʽʨ. 

ɹʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ï ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ 

ʘʨץʳʣʳ ʜʘʤʳʪʘ ʦץʳʪʫ, ʜʘʨʘ ʪײʣסʘʥʳ ʙʘסʳʪʪʘʧ ʦץʳʪʫ ʤʘץʩʘʪʪʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʘ ʦʪʳʨʳʧ, ʦץʫ ï 

ʪᴅʨʙʠʝ װʨʜʽʩʽʥʽש ʙʘʨʣʳץ ʜʝשʛʝʡʣʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥ ʞʦסʘʨʣʘʪʫʜʳ ʢᴇʟʜʝʡʜʽ. 

ɸץʧʘʨʘʪʪʳץ ï ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ (ɸʂʊ) ʙʘʣʘʙʘץʰʘʜʘ ץʦʣʜʘʥʫ ï ץʘʟʽʨʛʽ 

ʢʝʟʝשʜʝʛʽ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʪᴅʨʙʠʝʥʽש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʩʽ ʙʦʣʳʧ ʦʪʳʨ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷ 

ʙʽʨʪʽʥʜʝʧ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʙʽʣʽʤ ʙʝʨʫʜʽש ʘʩʘ ʪʠʽʤʜʽ ʪᴅʩʽʣʽ ʨʝʪʽʥʜʝ ʞᴅʡʤʝʥ 

ʝʥʽʧ ʢʝʣʝ ʞʘʪʳʨ. ɹײʣ ʟʘʤʘʥʘʫʠ ᴅʜʽʩ ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʳ ʘʨʪʪʳʨʳʧ, ᴇʟ ʙʝʪʽʥʰʝ 

ʞײʤʳʩʪʘʥʫסʘ ʪᴅʨʙʠʝʣʝʧ, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ץʳʟʤʝʪʽʥ ʜʘʤʳʪʘʜʳ, ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʨʫʭʳʥʜʘ 

ʜʘʤʫסʘ ʞʦʣ ʘʰʳʧ, ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥʽש ʦץʫ ï ʪᴅʨʙʠʝ ʞײʤʳʩʳʥ ʩʘʧʘʣʳ ʪװʨʜʝ 

ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʳʧ, ʦʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ 

ʙʽʣʽʤ ʙʝʨʫʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ᴇʟʝʢʪʽʣʽʛʽ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʥʳש 

 שʦʨʣʘʨʜʳץ ץʧʘʨʘʪʪʳץʘ ץʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʵʣʝʢʪʨʦʥʜʳ ץʳʤʝʥ, ʤʫʣʴʪʠʤʝʜʠʷʣʳסʳʥʜʳʣʳץʘʨץ

ʢʝשʽʥʝʥ ʪʘʨʘʫʳ, ʦץʳʪʫʜʘ, ץʘʨʳʤ ï ץʘʪʳʥʘʩ ʞʘʩʘʫʜʘ ʞᴅʥʝ ʪᴅʨʙʠʝʣʝʫʜʝ ʞʝʣʽʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʤᴅʞʙװʨʣʽ ץʦʣʜʘʥʳʣʫʳʥʜʘ ʙʦʣʳʧ ʦʪʳʨ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ɸץʧʘʨʘʪʪʳץ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʜʝʧ 

ʩʝʥʽʤʤʝʥ ʘʡʪʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʙʘʣʘʣʘʨʜʳש ʞʘשʘ ײʨʧʘסʳʥʘ װʡʨʝʥʰʽʢʪʽ ʞᴅʥʝ ץʦʣʞʝʪʽʤʜʽ ʙʦʣʳʧ 

 .ʦʣʘʡʣʳץ ʘʟʽʨʛʽ ʟʘʤʘʥ ʧʝʜʘʛʦʛʪʘʨʳʥʘ ᴇʪʝץ ʘʪʘʨץ ʦʡʤʘʡ, ʩʦʥʳʤʝʥץ ʘʥʘץ

Ϲʟ ʞϰʤʳʩʳʥʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ Ϩʦʣʜʘʥʫ ʧʝʜʘʛʦʛʢʝ ʢϺʤʝʢʪʝʩʝʜʽ: 

¶ ʝʥʞʘʨ ʪʳשʜʘʫʰʳʣʘʨʜʳ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ץʳʟʤʝʪ ʝʪʫʛʝ ʪʘʨʪʘʜʳ; 

¶ ʦץʳʪʫ ץʳʟʤʝʪʽʥʽש ʦʜʘʥ ʜʘ ʢᴇʨʥʝʢʽ ᴅʨʽ ʞʝʜʝʣ ʙʦʣʫʳʥʘ; 

¶ ʙʘʣʘʣʘʨʜʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ; 

¶ ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ; 

¶ ʪᴅʨʙʠʝʰʽʥʽש ᴇʟʽʥ ʪᴅʨʪʽʧʢʝ ʰʘץʳʨʳʧ, ʦʥʳש ʞײʤʳʩץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ. 

¶ ʦʡʣʘʫ ʧʨʦʮʝʩʽʥ ʞʝʜʝʣʜʝʪʝʜʽ. 

ɹʽʟʜʽש ʦʡʳʤʳʟʰʘ, ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫʜʝ ʢʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥ ʘʞʳʨʘʪʫסʘ ʙʦʣʘʜʳ:  

1. ɸʊ ʙʘʣʘʥʳ ʜʘʤʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ. ʇʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʤʽʥʜʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ ʞᴅʥʝ ʤʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳש ʘץʳʣ-ʦʡ ʞᴅʥʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʜʘʤʫ ʟʘשʜʳʣʳץʪʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞʝʢʝ ʪײʣסʘʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ץʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ץʦʣʜʘʥʫ. 

 2. ɸʊ ʙʘʣʘ ʘסʟʘʩʳʥʳש ᴅʨʪװʨʣʽ ʬʫʥʢʮʠʦʥʘʣʜʳ ʞװʡʝʣʝʨʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ. 

ɸʊ װʰʽʥ: ʙʘʣʘʣʘʨʜʳש ʞʘʣʧʳ ʠʥʪʝʣʣʝʢʪ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ; ʙʘʣʘʙʘץʰʘסʘ, ʤʝʢʪʝʧʢʝ ʙʘʨʫסʘ 

ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ; ʙʘʣʘʣʘʨʜʳץ שʘʣʳʧʪʳ ʜʘʤʫʜʘʥ ʘʫʳʪץʫʳʥ ʝʨʪʝ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ; 
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ʝʩʝʧʪʝʫ ʜʘסʜʳʣʘʨʳʥ ʤʝשʛʝʨʫʜʝʛʽ ץʠʳʥʜʳץʪʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʟʫ ʜʘסʜʳʣʘʨʳ ʙײʟʳʣסʘʥ 

ʙʘʣʘʣʘʨסʘ ʢᴇʤʝʢ ʞᴅʥʝ ʪ.ʙ.  

3. ɸʊ ʟʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ (ʤʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ ʠʥʬʦʨʤʘʪʠʢʘ 

ʢʫʨʩʳ).  

ʂʦʤʧʴʶʪʝʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʙʘʩʪʘʫʳʰ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ץʦʩʫ װʨʜʽʩʽʥʝ 

 :ʘʪʳʩʪʳ ʢʝʣʝʩʽ ʘʩʧʝʢʪʽʣʝʨʜʽ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳץ

 ð ʢʦʤʧʴʶʪʝʨ ʙʘʣʘʥʳש ʞװʡʝʣʽ ʤʝשʛʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʞʘשʘ ʦʙʲʝʢʪʠʚʪʽ ʦʨʪʘʩʳʥʳש 

ʘʞʳʨʘʤʘʩ ʢʦʤʧʦʥʝʥʪʽʥʝ ʘʡʥʘʣʘʜʳ; 

ð ʦץʳʪʫʜʳש ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʩʳ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʩʽʥʝ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ 

ʝʥʛʽʟʽʣʽʧ, ʦʥʳש ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ᴇʟʛʝʨʪʝʜʽ ʞᴅʥʝ ᴇʟʽʥ ᴇʟʛʝʨʪʝʜʽ. 

ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ ɸʊ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ץʦʣʜʘʥʫʜʳש ʢʝʣʝʩʽ ʙʘסʳʪʪʘʨʳʥ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫʛʝ 

ʙʦʣʘʜʳ: 

 - ʦץʫʰʳʥʳש ʘץʳʣ-ʦʡ ᴅʨʝʢʝʪʽʥʽש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽʥ ʠʛʝʨʫʜʽש ʙʘʩʪʘʧץʳ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

 ;(.ʡʝʣʝʫ ʞᴅʥʝ ʪ.ʙװʙʳʣʳʩʪʘʨʜʳ ʪʘʣʜʘʫ, ʩʠʥʪʝʟʜʝʫ, ʞʽʢʪʝʫ, ʞײץ ,ʳʤʜʘʨʜʳ, ʟʘʪʪʘʨʜʳסײ)

- ʢʽʰʽ ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫ; 

- ʦץʫʰʳʥʳש ʞʝʢʝ ץʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʫ (ץʘʙʳʣʜʘʫ, ʟʝʡʽʥ, ʚʠʟʫʘʣʜʳ ʝʩʪʝ ʩʘץʪʘʫ, ʰʳסʘʨʤʘʰʳʣʳץ 

ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ, ʧʘʨʘʩʘʪʪʳʣʳץ ʧʝʥ ʽʩ-ᴅʨʝʢʝʪʪʽ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʪ.ʙ.); 

- ʘץʧʘʨʘʪʪʳץ ʩʘʫʘʪʪʳʣʳץʪʳש ʙʘʩʪʘʧץʳ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ (ʘʣסʘʰץʳ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʙʘʩץʘʨʫ, ʢʦʤʧʴʶʪʝʨʜʽ ʘʜʘʤʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝשʝʡʪʫ ʤʝʥ ʜʘʤʳʪʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʘʣסʘʰץʳ 

ʪװʩʽʥʫ); 

 - ʪײʣסʘʘʨʘʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ; 

- ʵʩʪʝʪʠʢʘʣʳץ ʜʘʤʫ (ʤʫʟʳʢʘ, ʙʝʡʥʝʣʝʫ ᴇʥʝʨʽ); 

 - ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ (ᴅʣʝʤ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ, ʪʘʙʠסʘʪ, ץʦʨʰʘסʘʥ ʰʳʥʜʳץʪʳ ʤʦʜʝʣʴʜʝʫ). 

ɹʽʟʜʽש ʦʡʳʤʳʟʰʘ, ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʝ ʢʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫʜʳש ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥ ʘʞʳʨʘʪʫסʘ ʙʦʣʘʜʳ:  

1. ʂʦʤʧʴʶʪʝʨʣʽʢ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʟʝʨʪʪʝʫ ʦʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ 

(ʠʥʬʦʨʤʘʪʠʢʘʥʳש ʧʨʦʧʝʜʝʚʪʠʢʘʣʳץ ʢʫʨʩʳ).  

2. ʂʦʤʧʴʶʪʝʨ ᴅʨ ʪװʨʣʽ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ, ʧᴅʥʜʽʢ ʩʘʙʘץʪʘʨʜʳ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

 ʢʫʨʩʪʘʨʳ ץʙʘʟʘʣʳ שʜʘʨʣʘʤʘʩʳʥʳסʨʘʣʳ ʨʝʪʽʥʜʝ (ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʙʘײץ ʦʣʜʘʫץ ʨʣʝʨʽʥװʳʟʤʝʪ ʪץ

ʰʝשʙʝʨʽʥʜʝ ɸʊ ץʦʣʜʘʥʫ).פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʳש ᴅʨ ʪװʨʣʽ ʢʫʨʩʪʘʨʳʥʘ ʘʨʥʘʣסʘʥ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʞʘʩʘʣʳʧ ʞʘʪʳʨ.  

3. ʂʦʤʧʴʶʪʝʨ ʙʘʣʘʥʳ ʜʘʤʳʪʫ ʞᴅʥʝ ʪᴅʨʙʠʝʣʝʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ (ʧʩʠʭʦʣʦʛʠʷʣʳץ-

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʽʥʜʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ ʞᴅʥʝ ʞʝʢʝ ʙʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ʞʘʩʳʥʜʘסʳ ʙʘʣʘʣʘʨʜʳש 

ʧʩʠʭʠʢʘʣʳץ-ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʜʘʤʫʳʥʳש ʜʘʤʫ ʟʘשʜʳʣʳץʪʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞʝʢʝ ʪײʣסʘʥʳש 

ʙʝʣʛʽʣʽ ʙʽʨ ץʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ץʦʣʜʘʥʫ). 

4. ʆץʫ ʞᴅʥʝ ᴇʤʽʨʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽ ʦʨʳʥʜʘʫ װʰʽʥ 

ʢʦʤʧʴʶʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ 

5. ɸʂʊ ʙʘʣʘ ʦʨʛʘʥʠʟʤʽʥʽש ᴅʨʪװʨʣʽ ʬʫʥʢʮʠʦʥʘʣʜʳ ʞװʡʝʣʝʨʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ײץʨʘʣʳ 

ʨʝʪʽʥʜʝ.  

ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʪʝʭʥʦʣʦʛʠʷ ʢʝʟ-ʢʝʣʛʝʥ ʧʝʜʘʛʦʛʪʳש ᴅʜʽʩʪʝʤʝʣʽʢ ʢᴇʤʝʢ ʩײʨʘʧ 

ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʢʝ ʪʽʢʝʣʝʡ ʰʳסʫʳʥʘ, ᴇʟ ʪᴅʞʽʨʠʙʝʩʽʥ ʪʘʨʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʂʊ 

ʪᴅʨʙʠʝʰʽʛʝ ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʙʽʨʣʝʩʪʽʢʪʝʨʜʝ ʢʝשʽʨʝʢ ʧʽʢʽʨ ʘʣʤʘʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʤʳʩʘʣʳ 

ʙʝʡʥʝ-ʰʝʙʝʨ ʩʳʥʳʧʪʘʨ ʪ.ʙ, ץʘסʘʟʙʝʥ ʞײʤʳʩʪʳש ʤᴇʣʰʝʨʽ ʘʟʘʷʜʳ, ᴇʡʪʢʝʥʽ ʞʘʟʙʘ 

ʭʘʙʘʨʣʘʤʘʣʘʨʜʳש ʙᴅʨʽ ײץʨʳʣʳʧ, ʵʣʝʢʪʨʦʥʜʳ ʪװʨʜʝ ʩʘץʪʘʫʣʳ ʙʦʣʘʜʳ, ʢᴇʨʥʝʢʽ ï ʜʠʜʘʢʪʠʢʘʣʳץ 

 ʘסʢᴇʤʝʛʽʤʝʥ ᴇʟʽʥʜʽʢ ʢᴅʩʽʙʠ ʜʘʤʫ שʳʪ ʢʝʪʧʝʡʜʽ. ɸʂʊ-ʥʳץʘ ʜʘ ʢᴇʧ ʫʘסʨʘʣʜʘʨʜʳ ʜʘʡʳʥʜʘʫײץ

 ʦʣʜʘʥʳʧ, ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝץ ʘʣʘʣʘʨʜʳץʪʘʨ, ʤʘץʫʣʳץʜʘʡ ʪʫʘʜʳ: ʵʣʝʢʪʨʦʥʜʳ ʦסʦʣʘʡʣʳ ʞʘץ

ʵʣʝʢʪʨʦʥʜʳ ʧʦʰʪʘ ʘʨץʳʣʳ ᴅʨʽʧʪʝʩʪʝʨʤʝʥ ʧʽʢʽʨ ʘʣʤʘʩʫʣʘʨ ʞװʨʛʽʟʫʛʝ ʙʦʣʘʜʳ.  

ɸʂʊ-ʥʳ ʙʽʣʤ ʙʝʨʫʜʝ Ϩʦʣʜʘʥʫ: 

¶ ʧʝʜʘʛʦʛ ʙʘʣʘʣʘʨʤʝʥ ᴇʪʢʽʟʽʣʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʦץʫ ץʳʟʤʝʪʪʝʨʽʥʝ ʢᴇʨʥʝʢʽʣʽʢʪʝʨ 
ʪʘשʜʘʧ   ʘʣʘʜʳ; 

 ;ʜʘʧ ʘʣʘʜʳשʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʘ ץʦʩʳʤʰʘ ʪʘʥʳʤʜʳץ ¶

¶ ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʳʧ, ʙʘʩץʘ ʧʝʜʘʛʦʛʪʘʨʤʝʥ ʪʘʥʳʩʘʜʳ; 
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¶ ʪʦʧʪʳײץ שʞʘʪʪʘʨʳʥ, ʝʩʝʧ ʙʝʨʫʣʝʨʜʽ ʢᴇʨʢʝʤʜʝʡʜʽ; 

¶ ʈower ʈoint ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ ᴅʟʽʨʣʝʡʜʽ. 

ʉʘʙʘץʪʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʙʽʣʽʤ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞװʡʝʣʽ ʙʝʨʫʛʝ, 

ʘץʧʘʨʘʪʪʳ ʢᴇʨʫʛʝ, ʝʩʪʝ ʩʘץʪʘʫסʘ, ץʘʪʳʩʳʤʜʳץ ʪײʨסʳʜʘʥ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ɹʽʣʽʤ ʙʝʨʫ 

ʩʘʣʘʩʳʥʜʘסʳ ʢᴇʧ ץʦʣʜʘʥʳʩʪʘ ʞװʨʛʝʥ ɸʂʊ ײץʨʘʣʜʘʨʳ: 

1. ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ; 

2. ɹʘסʜʘʨʣʘʤʘʣʘʨ; 

3. ʀʥʪʝʨʥʝʪ ʢʝשʽʩʪʽʛʽ; 

4. ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ. 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫʜʝ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ 

ʧʝʜʘʛʦʛʪʳש ʰʳסʘʨʤʘʰʳʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝשʝʡʪʫʛʝ ʞʦʣ ʘʰʳʧ, ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘסʳ 

ʙʘʣʘʣʘʨʜʳש ʧʩʠʭʠʢʘʣʳץ ʜʘʤʫʳʥʳש ᴅʨʪװʨʣʽ ʞʘץʪʘʨʳʥʳש ʜʘʤʫʳʥʘ ʦש ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. ʆץʫ 

 ,ʪʘʫʣʘʨʳʥץʛʝʨʫʽʥʝ, ʝʩʪʝ ʩʘשʤʘʪʝʨʠʘʣʜʳ ʪʠʽʤʜʽ ʤʝ שʳ ʜʠʥʘʤʠʢʘʩʳ ʙʘʣʘʣʘʨʜʳסʘʨסʞʦ שʳʟʤʝʪʽʥʽץ

 ʜʘʤʫʳʥʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. ʉʣʘʡʜʪʘʨ ʤʝʥ ʙʝʡʥʝʬʠʣʴʤʜʝʨ שʳʥʳסʘʨʤʘʰʳʣʳסʠʷʣʜʘʫʳʥ ʞᴅʥʝ ʰʳץ

 שʳʥʥʳץʥʜʽ ʘʡʥʘʣʫʳ, ʪʦʣװʂ שᴇʩʫʽ, ʧʣʘʥʝʪʘʣʘʨʜʳ שʣʜʽװʳʣʘʫʣʘʨʜʳ: ʛץʘʥ ʦʨʪʘʜʘʥ ʙʘסʦʨʰʘץ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʪʳ ʤʝʟʝʪʪʝʨʜʽ ʢᴇʨʫʽʥʝ ʤץʞʘʫʫʳ ʩʠʷ שʙʳʨʜʳשʘʣʳʩʳ, ʞʘסʦʟץ

ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʦץʫʣʳץʪʘʨ ʙʽʨʽʥʰʽʜʝʥ ʙʘʣʘʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ, 

ʝʢʽʥʰʽʜʝʥ ʟʝʡʽʥ ץʦʡʳʧ ʢᴇʨʫʤʝʥ ץʘʪʘʨ ʪװʩʽʥʙʝʛʝʥ ʞʝʨʣʝʨʽʥ ץʘʡʪʘ ʢᴇʨʫʛʝ, ʪʳשʜʘʫסʘ ʞᴅʥʝ ʘʣסʘʥ 

ʤʘסʣײʤʘʪʪʳ ʥʘץʪʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙװʣʜʽʨʰʽʥʥʽש ʙʽʣʽʤ ʘʣʫ ʢʝʟʝשʽʥʜʝ ʦץʫ 

ʽʩ-ᴅʨʝʢʝʪʽʥʝ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘ ʪװʩʝʜʽ. ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʦץʫʣʳץʪʘʨ ʙʘʣʘʙʘץʰʘ 

ʙװʣʜʽʨʰʽʥʜʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʪʘʧʪʳʨʤʘʩ ײץʨʘʣ. ʉʝʙʝʙʽ, ʙײʣ ʢʝʟʝשʜʝʛʽ ʙʘʣʘʣʘʨʜʳש ʟʝʡʽʥʽ ᴅʜʝʤʽ 

ʪװʩʪʝʨʛʝ, ᴅʜʝʤʽ ʦʡʳʥʰʳץʪʘʨסʘ, ᴅʜʝʤʽ ʩʫʨʝʪʪʝʨʛʝ, ʷסʥʠ, ᴅʜʝʤʽʣʽʢʢʝ, ᴅʩʝʤʜʽʢʢʝ ᴅʫʝʩ ʙʦʣʘʜʳ. ʂʝʟ 

ʢʝʣʛʝʥ ʩʘʙʘץʪʘ ᴅʨ ʪװʨʣʽ ᴅʜʝʤʽ, ײʥʘʤʜʳ, ʞʘסʳʤʜʳ ʩʫʨʝʪʪʝʨ, ʩʳʟʙʘʣʘʨ, ʪᴅʩʽʣʜʝʨ ʘʨץʳʣʳ 

ʛʨʘʬʠʢʘʣʳץ ʠʣʣʶʩʪʨʘʮʠʷʣʘʨ ʥʝʛʽʟʽʥʜʝ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫ ʪᴅʨʙʠʝʣʝʥʫʰʽʣʝʨʜʽש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʣʦʛʠʢʘʣʳץ 

ʦʡʣʘʫ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʰʳסʘʨʤʘʰʳʣʳץʧʝʥ ʝשʙʝʢ ʝʪʫʽʥʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

 ʳסʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘ-ץʧʘʨʘʪʪʳץʳʪʪʘ ʘץʘʟʽʨʛʽ ʫʘפ

ʙʘʣʘʣʘʨסʘ ʙʽʣʽʤ ʙʝʨʫʜʽש ʝש ʪʠʽʤʜʽ ײץʨʘʣʳ ʙʦʣʳʧ ʢʝʣʝ ʞʘʪʳʨ. ɸʂʊ ï ʙײʣ ʩʘʥʜʳץ ʞᴅʥʝ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢʝשʽʥʝʥ ʪʘʨʘʣסʘʥ ʪװʨʣʝʨʽ.  

ɸʂʊ-ʥʳ ʧʘʡʜʘʣʘʥʫ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨʜʳש ʩᴇʡʣʝʫ ᴅʨʝʢʝʪʽʥʽש 

ʤʘץʩʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʞʝʢʝʣʝʧ ʦץʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʘʣʘʙʘץʰʘ ʩʘʙʘץʪʘʨʳʥʜʘ 

ɸʂʊ-ʳʥ ʧʘʡʜʘʣʘʥʫ ʧʝʜʘʛʦʛץʘ ʙʽʨʜʝʥ ʙʽʨʥʝʰʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʽʥʜʝʪʪʝʨʜʽ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ: 

-ʬʦʥʝʤʘʪʠʢʘʣʳץ ʝʩʪʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ; 

-ʣʝʢʩʠʢʘʣʳץ ʩᴇʟʜʽʢ ץʦʨʳʥ ʜʘʤʳʪʘʜʳ; 

 .ʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳסʘʨʘʧʘʡʳʤ ʩᴇʡʣʝʫ ʜʘץ-

 שʤʝʡʣʽʥʰʝ ᴇʟʝʢʪʽ ʤʽʥʜʝʪʽ ʤʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳ שʳʪʪʘ ʙʽʣʽʤ ʙʝʨʫʜʽץʘʟʽʨʛʽ ʫʘפ

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ ʞᴅʥʝ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ (ɸʂʊ) ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʙʘʣʘʙʘץʰʘʥʳש ʙʽʣʽʤ ʙʝʨʫ ʢʝשʽʩʪʽʛʽʥ 

ʢʝשʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʝʡʣʽʥʰʝ ʪʠʽʤʜʽ ײץʨʘʣסʘ ʘʡʥʘʣʳʧ ʢʝʣʝʜʽ. 

ɸʂʊ ï ʙײʣ ʘץʧʘʨʘʪʪʳ ʞʘʩʘʫ, ʙʝʨʫ ʞᴅʥʝ ʪʘʨʘʪʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʩʘʥʜʳץ ʞᴅʥʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʠʳʥʪʳסʳ (ʢʦʤʧʴʶʪʝʨʣʽʢ ײץʨʘʣ-ʞʘʙʜʳץ, ʤʫʣʴʪʠʤʝʜʠʷʣʳץ 

 .(ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʨʣʽ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳװʨʘʣʜʘʨ, ʘʫʜʠʦ ʞᴅʥʝ ʙʝʡʥʝʪʝʭʥʠʢʘ, ᴅʨ ʪײץ

ʄʝʥʽש ʧʽʢʽʨʽʤʰʝ, ʝש ᴇʟʝʢʪʽ ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙײʣ: ʘʫʜʠʦ, 

ʙʝʡʥʝ ʢװʡʪʘʙʘץ ʦʡʥʘʪץʳʰʪʘʨ, ʤʫʣʴʪʠʤʝʜʠʷʣʳײץ ץʨʘʣʜʘʨ, ʩʦʥʜʘʡ-ʘץ ᴅʨ ʪװʨʣʽ ʦʡʳʥʜʘʨ, ʦʥʜʘ 

ʙʘʣʘʣʘʨ ʙʽʨʥʝʰʝ ʪʽʣʜʽ ץʘʪʘʨ ʘʣʳʧ ʞװʨʫʛʝ װʡʨʝʥʝʜʽ. ʆץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ ɸʂʊ-ʳʥ ʧʘʡʜʘʣʘʥʫ ʝʢʽ 

ʪװʨʣʽ ʤʦʪʠʚʘʮʠʷʥʳ ʜʘʤʳʪʘʜʳ: ᴇʟʽʥʜʽʢ ʤʦʪʠʚʘʮʠʷ, ʦʥʜʘ ʙʝʨʽʣʽʧ ʦʪʳʨסʘʥ ʤʘʪʝʨʠʘʣ  ᴇʟ ʙʝʪʽʥʰʝ 

 ʩʽʥʝ ʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʫװʘʥ  ʪʽʣʜʽ ʪץʡʨʝʥʽʧ ʞʘʪװ ʘסʳ ʙʘʣʘסʞᴅʥʝ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʞʘʩʪʘ ץʳʟʳץ

ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʽʣʝʪʽʥ ʤʦʪʠʚʘʮʠʷ. ɹײʣ ץʫʘʥʳʰ ʩʝʟʽʤʽʥ ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ʦʜʘʥ  ᴅʨʽ ʞʝʪʽʣʜʽʨʫʛʝ 

ʢװʰʽʥʝ ʩʝʥʽʤʜʽʣʽʢ ʧʝʥ ʥʠʝʪ ʪʫʜʳʨʘʜʳ. 

ɹʘʣʘʣʘʨסʘ ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ץʘʨʘסʘʥʥʘʥ ʛᴇʨʽ ʝʨʪʝʛʽ, ᴅשʛʽʤʝ ʥʝʤʝʩʝ ʪʘʥʳʤʜʳץ ʬʠʣʴʤ 

ʢᴇʨʛʝʥ ʥʝʤʝʩʝ ʪʳשʜʘסʘʥ ᴅʣʜʝץʘʡʜʘ ץʳʟʳסʳʨʘץ. ʆʣʘʨ ʪʽʣʜʽש ʩʝʤʘʥʪʠʢʘʣʳץ ʥʝʛʽʟʽʥ ʞʳʣʜʘʤ סײʳʧ 
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ʘʣʘʜʳ ʞᴅʥʝ ᴇʟʜʝʨʽ ʩᴇʡʣʝʡ ʙʘʩʪʘʡʜʳ. ᴄʩʽʨʝʩʝ, ʦץʳʪʫ ʢʝʟʽʥʜʝ ʪʦʣʳץ ʝʥʫ ᴅʜʽʩʽ ʧʘʡʜʘʣʘʥʳʣʩʘ, ᴅʩʝʨʽ 

ʢᴇʧ ʙʦʣʘʜʳ. ɹײʣ ʙʘʣʘʥʳץ שʘʟʘץ ʪʽʣʽʤʝʥ ʪײʨʘץʪʳ ʞᴅʥʝ ʪʝʨʝש ʙʘʡʣʘʥʳʩ ʞʘʩʘʫʳʥ ʙʽʣʜʽʨʝʜʽ. ɹʘʣʘ 

ʩʘʥʘʩʳʥʳש ʘʩʪʘʨʳ ᴇʪʝ ʘʣסʳʨ ʞᴅʥʝ ʘʡץʳʥ ʥᴅʪʠʞʝ ʜᴅʣ ץʘʟʽʨ ʢᴇʨʽʥʙʝʩʝ ʜʝ, ʙʽʨ-ʝʢʽ ʞʳʣʜʘʥ ʢʝʡʽʥ 

ʙʘʣʘʥʳש ᴇʪʝ ʜʘʤʳסʘʥ ʣʠʥʛʚʠʩʪʠʢʘʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ᴅʙʜʝʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

ʄʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳש ʪʽʢʝʣʝʡ ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʘʨʣʳץ 

ʘץʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨʜʳ  ʪᴇʤʝʥʜʝʛʽʜʝʡ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

¶ ʘʫʜʠʦ; 

¶ ʙʝʡʥʝ; 

¶ ʤʫʣʴʪʠʤʝʜʠʷʣʳײץ ץʨʘʣʜʘʨ. 

ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש ʢᴇʤʝʛʽʤʝʥ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʦץʫ ץʳʟʤʝʪʽʥ 

 :ʘ ʙʦʣʘʜʳסʩʳʥʫײ ʳʪʪʘʨʳʥסʘ ʤʳʥʘʥʜʘʡ ʙʘץץʨʘײʘʣʘʡ ᴇʪʢʽʟʫʛʝ ʞᴅʥʝ ʥʝ ʽʩʪʝʫʛʝ ʙʦʣʘʜʳ ʜʝʛʝʥ ʩץ

- ɸץʧʘʨʘʪʪʳץ ʚʠʜʝʦ ʨʦʣʠʢʪʝʨʜʽ ײץʨʫ ʞᴅʥʝ ʢᴇʨʩʝʪʫ; 

- ʉʣʘʡʜ ʰʦʫ,ʝʨʪʝʛʽʣʝʨ; 

- ʕʣʝʢʪʨʦʥʜʳ ʦʡʳʥʜʘʨ; 

- ʕʣʝʢʪʨʦʥʜʳ ʣʦʛʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨ; 

 ;ʘ ʩʘʷʭʘʪסʘʞʘʡʳʧʩʪʘʥנ -

- ʕʣʝʢʪʨʦʥʜʳ ʩʣʘʡʜ ʰʦʫ; 

- ʕʣʝʢʪʨʦʥʜʳ ʜʳʙʳʩʪʘʨ; 

- ɸʡʥʘʣʘʤʝʥ ʪʘʥʳʩʪʳʨʫ,ʵʢʦʣʦʛʠʷ ʙʦʡʳʥʰʘ ʙʝʡʥʝ ʩʶʞʝʪʪʝʨ; 

- ɹʠʣʝʥʛʚʘʣʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨʛʝ ʘʨʥʘʣסʘʥ ʩʣʘʡʜ ʰʦʫ; 

 ʪʠʽʤʜʽʩʽ ï שʤʳʩʳʥʘ ʝײʘʣʽʤ ʞסײʤ שʪʝʭʥʦʣʦʛʠʷʥʳ ץʧʘʨʘʪʪʳץʘʥʜʘ, ʘץʦʨʳʪʘ ʘʡʪפ

ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤ ʦʣץʳʣʳץʪʘʨʳʥʘ װʥʝʤʽ ʟʝʨʪʪʝʫ ʞʘʩʘʧ, ʪװʟʝʪʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫʛʝ 

ʧʘʡʜʘʩʳ ʙʘʨ. פʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʜʘʤʫ ץʘʨץʳʥʳ ʤסײʘʣʽʤʜʝʨ ʰʳסʘʨʤʘʰʳʣʳסʳʥ ʞʘשʘʰʘ, סʳʣʳʤʠ-

ʟʝʨʪʪʝʫ ʙʘסʳʪʳʥʜʘ ײץʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ, ʍʍɯ סʘʩʳʨ ï ʠʥʬʦʨʤʘʪʠʢʘ סʘʩʳʨʳ, ʷסʥʠ 

ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʜʘʤʳסʘʥ ʟʘʤʘʥʜʘ ʤʝʤʣʝʢʝʪʽʤʽʟʜʽש ʙʦʣʘʰʘסʳ ï ʞʘʩ ײʨʧʘץץʘ ʟʘʤʘʥ 

ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʽʧ, ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʫ, ʤסײʘʣʽʤʥʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩʪʽ, 

 ʳʣʳ ʞʘʩʘʣʳʧץʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨ ץʧʘʨʘʪʪʳץʨʘʥʳʩʪʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʂʦʤʧʴʶʪʝʨ ʞᴅʥʝ ʘײʣʢʝʥ ʩװ

ʞʘʪץʘʥ ʦץʳʪʫ ʧʨʦʮʝʩʽ ʦץʫʰʳʥʳש ʞʘשʘʰʘ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʦʣʘʨʜʳ ʞװʡʝʣʽʢ 

ʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ ʟʘשʜʳʣʳץʪʘʨʜʳ ʪʘʙʫסʘ ʠʪʝʨʽʧ, ʥᴅʪʠʞʝʩʽʥʜʝ ï ᴇʟʜʝʨʽʥʽש ʢᴅʩʽʙʠ 

ʧʦʪʝʥʮʠʘʣʜʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ ʞʦʣ ʘʰʘʜʳ. ɹװʛʽʥʛʽ ʪʘשʜʘסʳ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤ ʘʡʤʘסʳʥʜʘסʳ 

ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫ ʽʩʽʥ ʜʘʤʳʪʘʪʳʥ 

ʞʘʣʧʳ ʟʘשʜʳʣʳץʪʘʨʜʘʥ ʪʘʨʘʡʪʳʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʪʠʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʜʝʧ 

ʝʩʝʧʪʝʡʤʽʟ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʘʣʘʥʳ ʦץʳʪʫ ʤʝʥ ʜʘʤʳʪʫ ʧʨʦʮʝʩʽʥ ʪʠʽʤʜʽ ʝʪʽʧ, ʙʘʣʘסʘ 

ʜʘ, ʧʝʜʘʛʦʛʢʝ ʜʝ ʙʽʣʽʤ ʙʝʨʫʜʽש ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʘʜʳ.פʘʟʽʨʛʽ ʟʘʤʘʥ ʞʘשʘʰʳʣʜʳץ, ʞʘשʘ 

ʢᴇʟץʘʨʘʩ, ʞʘשʘʣʳץʪʘʨ ʟʘʤʘʥʳ. ɿʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʪᴅʨʙʠʝ ʩʘʣʘʩʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ʞʘשʘ ʙʘסʳʪʪʘסʳ 

ʪʳװ שʨʜʽʩʪʝʨʜʽ ʪᴅʨʙʠʝʰʽ ʤʝשʛʝʨʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳ ʪᴅʞʽʨʠʙʝʜʝ ʦʨʳʥʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ᴇʟ 

ʙʽʣʽʤʽʥ, ʽʩʢʝʨʣʽʛʽʥ װʥʝʤʽ ʞʝʪʽʣʜʽʨʽʧ ʦʪʳʨʫʳ ʪʠʽʩ. ᴆʤʽʨ ʩװʨʫ ʙʘʨʳʩʳʥʜʘ ʙʽʟ ʞʘשʘ ᴇʥʽʤʜʝʨʜʽ, 

ʟʘʪʪʘʨʜʳ, ʙʽʣʽʤʜʝʨʜʽ, ʠʜʝʷʣʘʨʜʳ ʢʝʟʜʝʩʪʽʨʝʤʽʟ. ʆʣʘʡ ʙʦʣʩʘ, ʦץʳʪʫ װʜʝʨʽʩʽ, ᴅʜʽʩʪʝʨʽ ʜʝ ʦʩʳ 

ʞʘשʘʰʳʣʜʳץץʘ ʩᴅʡʢʝʩ ʙʦʣʫʳ ʢʝʨʝʢ. ʉʦʥʜʘ סʘʥʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ, ʙʘʣʘʙʘץʰʘʣʘʨʜʘ ʪײʣסʘʥʳ 

 .ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʝ ʘʣʘʤʳʟ שʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳשʘʣʳʧʪʘʩʪʳʨʫʜʘ ʞʘץ
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4. ʈʘʟʚʠʪʠʝ ʤʳʰʣʝʥʠʝ ʫʯʘʱʠʭʩʷ ʩʨʝʜʩʪʚʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʛʨʘʤʤʳ 

Intel çʆʙʫʯʝʥʠʝ ʜʣʷ ʙʫʜʫʱʝʛʦè: ʋʯʝʙ.-ʤʝʪʦʜ. ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜ. ʚʫʟʦʚ, ʦʙʫʯ-ʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

540200 (050200) / ʇʦʜ ʨʝʜ. ɽ.ʅ.ʗʩʪʨʝʙʮʝʚʦʡ. ʄ., 2006. 

 

 

ʎʀʌʈʃʓפ ɹɯʃɯʄ ɹɽʈʋ ʈɽʉʋʈʉʊɸʈʓʅ ʇɸʁɼɸʃɸʅʓʇ ɹɸʉʊɸʋʓʐ ʄɽʂʊɽʇʊɽ 

çɸפʇɸʈɸʊʊʓפ- ʂʆʄʄʋʅʀʂɸʎʀʗʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈè ʇᴄʅɯʅ ʆפʓʊʋ  

 

ɸ.ɽ. ʉᴅʣʽʤ, 5ɺ011100-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʘϤʘ ʦϨʳʪʫʰʳ ɿ.ʊ. ʉʫʨʘʥʯʠʝʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ץʘʟʽʨʛʽ ʟʘʤʘʥ ʤʝʢʪʝʙʽʥʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʳ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ 

ʰᴅʢʽʨʪ ʪᴅʨʙʠʝʣʝʫ ʙʘʨʳʩʳʥʜʘ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʤʘשʳʟʳ ʤʝʥ ʤʽʥʜʝʪʽ ʙʘʷʥʜʘʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʩʘʙʘץʪʘ ʧʘʡʜʘʣʘʥʫסʘ ʪʠʽʤʜʽ ʨʝʩʫʨʩʪʘʨ. ʎʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʜʳש 

 . ʘʞʝʪʪʽʣʽʛʽץ ʡʝʩʽʥʜʝʛʽװʳʪʫ ʞץʪʘʥ ʦץʪʳץʘʰʳץ

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ, ʚʘʞʥʦʩʪʴ ʠ ʨʦʣʴ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʰʢʦʣʴʥʠʢʦʚ. ʊʘʢʞʝ ʵʬʬʝʢʪʠʚʥʳʝ 

ʨʝʩʫʨʩʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʫʨʦʢʝ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ, ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷ, ʟʘʤʘʥ ʪʘʣʘʙʳ, ʠʥʪʝʨʥʝʪ, 

ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ, ʘʰʳץ ʵʥʮʠʢʣʦʧʝʜʠʷ, ʦʥʣʘʡʥ ʦץʫ. 

 

 ʳʣʳʤ ʥʝʛʽʟʜʝʨʽʥ ʙʝʨʽʢס ,ʘʣʜʳʥʘ ʙʽʣʽʤʤʝʥ ʪᴅʨʙʠʝ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ שʘʟʽʨʛʽ ʟʘʤʘʥ ʤʝʢʪʝʧʪʽפ

ʤʝשʛʝʨʫ, ʦץʳʪʫʜʳש ʥʝײסʨʣʳʤ ʞʦסʘʨʳ ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʽʥʜʝʪʪʝʨʽʥ ץʦʡʳʧ ʦʪʳʨ.  

ʄʝʢʪʝʧʪʝʨ ᴅʨ ʦץʫʰʳʥʳש ʞʝʢʝ ץʘʙʽʣʝʪʪʝʨʽʥ ʝʩʢʝʨʤʝʡʪʽʥ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʬʦʨʤʘʩʳʥʘʥ ʞʘשʘ 

ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥʘ ʢᴇʰʫʜʝ. ɹʽʣʽʤ ʙʝʨʫʜʽ ʞʘשʘʨʪʫ ʞʘשʘ װʣʛʽʜʝʛʽ ʤʝʢʪʝʧʪʝʨʜʽש ʤʦʜʝʣʴʜʝʨʽʥ 

ᴅʟʽʨʣʝʫʜʽ, ʞʘשʘ ʦץʫʣʳץʪʘʨ ʤʝʥ ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞʘʩʘʫʜʳ, ʦץʳʪʫʜʳש ʞʘשʘ ᴅʜʽʩʪʝʤʝʣʝʨʽʥ 

ᴅʟʽʨʣʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ʆץʳʪʫʜʳ ʞʝʢʝʣʝʥʜʽʨʫ, ᴅʨ ʦץʫʰʳ ʙʝʣʛʽʣʝʥʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʤʠʥʠʤʫʤʳʥ 

ʪʦʣʳץ ʠʛʝʨʝ ʘʣʘʪʳʥ ʞʘסʜʘʡ ʞʘʩʘʫ ʘʨץʳʣʳ ʤʝʢʪʝʧ ʞײʤʳʩʳʥ ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʝ ʘʣʘʜʳ. 

 ,ʪʳ ᴇʟʛʝʨʽʩʪʝʨ, ᴅʨʠʥʝץʨʘײʘʥ ʪץᴇʤʽʨʽʥʜʝ ʙʦʣʳʧ ʞʘʪ שʘʤʥʳסʦץ ץʧʘʨʘʪʪʳץʳ ʘסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʜʝ, ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʜʘ ʜʘ ʢᴇʨʽʥʽʩ ʪʘʙʫʳ ʢʝʨʝʢ. ɾʳʣ ʩʘʡʳʥ ʜᴅʩʪװʨʣʽ ץʘסʘʟ 

ʦץʫʣʳץʪʘʨʳʤʝʥ ʦץʫ ײץʨʘʣʜʘʨʳʥ ʰʳסʘʨʫ ʪʠʽʤʜʽʣʽʛʽʥ ʞʦסʘʣʪʫʜʘ. פʘʣʳʧʪʘʩץʘʥ ʞʘסʜʘʡʜʘʥ 

ʰʳסʫʜʳש ʙʽʨ ʞʦʣʳ ʽʩʞװʟʽʥʜʝ ʙʘʨʣʳץ ʧᴅʥʜʝʨ ʙʦʡʳʥʰʘ ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ײץʨʘʣʜʘʨʳʥ ᴅʟʽʨʣʝʫ 

ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʨʘʧʘʡʳʤ ʞʝʜʝʣ ʪʠʨʘʞʜʘʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝʪʽʥ ᴅʣʝʤʜʽʢ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʞʝʣʽʣʝʨʜʝ ʥʝʤʝʩʝ ʘץʧʘʨʘʪʪʳץ ʪʘʩʳסʳʰʪʘʨʜʘ ʞʘʨʠʷʣʘʫ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʪײʞʳʨʳʤ, ʝש 

ʘʣʜʳʤʝʥ, ץʦסʘʤ ᴇʤʽʨʽʥʜʝʛʽ, סʳʣʳʤʜʘסʳ, ʤᴅʜʝʥʠʝʪʪʝʛʽ ʞᴅʥʝ ʪ. ʙ. ɸסʳʤʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʩᴅʡʢʝʩ 

ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ײץʨʘʣʜʘʨʳʥʳש ʤʘʟʤײʥʳʥ ʜʠʥʘʤʠʢʘʣʳץ ᴇʟʛʝʨʪʫ ʞᴅʥʝ ʪʦʣʳץʪʳʨʫ 

ʤװʤʢʽʥʜʽʛʽʥʝʥ ʝʛʽʟʜʝʣʛʝʥ. 

 ʰʽʥʰʽװ שʩʪʘʥʥʳץʘʟʘפ" ʳסʪʘʨʜʘשʘץ ʳ 31סʞʳʣ 2017 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʇʨʝʟʠʜʝʥʪʽʥʽץʘʟʘפ

ʞʘסשʳʨʫʳ: ʞʘᴃʘʥʜʳץ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽʣʽʢ" ʘʪʪʳ ɾʦʣʜʘʫʳ ʥʝʛʽʟʽʥʜʝ ʝʣʽʤʽʟʜʝ ñʎʠʬʨʣʳ 

 ʩʘʪ ʝʣʽʤʽʟʜʝʛʽ ʙʽʨ ʰʘʤʘץʳ ʤʘסʜʘʨʣʘʤʘ ʝʥʛʽʟʽʣʛʝʥ ʙʦʣʘʪʳʥ. ʆʥʜʘסʩʪʘʥò ʤʝʤʣʝʢʝʪʪʽʢ ʙʘץʘʟʘפ

ʩʘʣʘʣʘʨʜʳ ʮʠʬʨʣʘʥʜʳʨʫ. ʄʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʥʳ12 ש-ʧʫʥʢʪʽʥʜʝ: ʆʨʪʘ, ʪʝʭʥʠʢʘʣʳץ, ʢᴅʩʽʙʠ, 

ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫ ʜʝʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ʘʨʪʪʳʨʫ ʤʽʥʜʝʪʽ ʙʘʩʘ ʢᴇʨʩʝʪʽʣʛʝʥ.[1] ɹײʣ ʜʝʛʝʥʽʤʽʟ 

ʝʣʽʤʽʟʜʽש ʜʘʤʫʳ ʦʩʳ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʘʥʰʘʣʳץʪʳ ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ 

ʧʘʡʜʘʣʘʥʫʳʤʳʟסʘ ʙʘʡʣʘʥʳʩʪʳ ʜʝʛʝʥ ʦʡʜʘʤʳʥ. ɹװʛʽʥʛʽ ʙʘʣʘ ï ʝʨʪʝʥʛʽ ʞʘשʘ ᴅʣʝʤ, ʝʣʽʤʽʟʜʽש 

ʝʨʪʝשʽ. ɸʣʝʣ ʜʘʤʫʳ װʰʽʥ ʘʣסʘʰץʳ ץʘʜʘʤʜʘʨʳʤʳʟʜʳ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʘʥ ʙʘʩʪʘʩʘפ .ץʘʟʽʨʛʽ 

ʟʘʤʘʥ ʪʘʣʘʙʳ ʙʽʣʽʤ ʙʝʨʫʜʝ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʩʘʫʘʪʪʳ 

 .ʦʣʜʘʥʘ ʙʽʣʫץ

ɾʘʣʧʳ ʪװʩʽʥʽʢʪʽ ʙʦʣʫ װʰʽʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש (ʎɹɹʈ) ʥʝ ʝʢʝʥʽʥʝ 

ʪʦץʪʘʣʘʨ ʙʦʣʩʘץ ʦʣ ï ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ʞװʡʝʩʽʥʽש ʥʝʛʽʟʛʽ ʙʽʨ ײץʨʘʤʜʳ ʙᴇʣʽʛʽ. ʆʣʘʨ ï ʦץʫ 
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 ,ʟʽʥʜʽʣʝʨװ ʬʦʨʤʘʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʬʦʪʦ ʩʫʨʝʪʪʝʨ, ʢᴇʨʢʝʤ ץʘʞʝʪʪʽ ʩʘʥʜʳץ ʘסʡʳʤʜʘʩʪʳʨʫײ ʜʝʨʽʩʽʥװ

ʩʪʘʪʠʢʘʣʳץ ʞᴅʥʝ ʜʠʥʘʤʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨ, ʚʠʨʪʫʘʣʴʜʳ ʥʘץʪʳʣʳץ ʧʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʤʦʜʝʣʴʜʝʫʜʽש ʦʙʲʝʢʪʽʣʝʨʽ, ʢʘʨʪʦʛʨʘʬʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ, ʜʳʙʳʩ ʞʘʟʙʘʣʘʨʳ, ʪʘשʙʘʣʳץ 

ʦʙʲʝʢʪʽʣʝʨ ʤʝʥ ʽʩʢʝʨʣʽʢ ʛʨʘʬʠʢʘ, ʤᴅʪʽʥʜʽʢ ײץʞʘʪʪʘʨ, ʦʥʣʘʡʥ ʙʽʣʽʤ ʧʦʨʪʘʣʜʘʨʳ, ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ, ɸʂʊ ʤʝʥ ʙʘʩץʘʜʘ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ.[2] 

ɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ᴅʨ ʪװʨʣʽ ʘץʧʘʨʘʪʪʳש 

ʪװʨʣʝʨʽ ʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʜʝʨʽʩʽʥ ʪʝʟʜʝʪʝʜʽ ʞᴅʥʝ ʞʝשʽʣʜʝʪʝʜʽ. ɹʽʨʥʝʰʝ ʝʣʜʝʨʜʝ ʙʽʣʽʤ ʙʝʨʫʜʽש 

ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ʦץʫʰʳʣʘʨʜʳש ʘץʧʘʨʘʪʪʳץ- ʢʦʤʤʫʥʠʢʘʮʠʷʣʳײץ ץʟʽʨʝʪʪʽʣʽʛʽʥ 

 ʳʪץʳʥʘʥ ʫʘסʛʝʨʫʽ ʙʽʨ ʞʘשʟʽʨʝʪʪʽʣʽʢʪʽ ʤʝײץ ʣײʙ שʫʰʳʣʘʨʜʳץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆץ

ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʦʣʩʘ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʙʘʩץʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʣʘʨʳʥʳש ʨʝʩʫʨʩʪʘʨʳʤʝʥ ʪʝʭʥʠʢʘʣʳץ 

 ʜʳʣʘʨʳסʜʘ ץʘʨʤʘʰʳʣʳסʰʳ ,ץʽʟʜʝʥʽʤʧʘʟʜʳ שʫʰʳʣʘʨʜʳץʢᴇʤʝʛʽʤʝʥ ʦ שʨʘʣʜʘʨʳʥʳײץ

 ʘʣʽʤ ʪʘʨʘʧʳʥʘʥ ʙʝʨʽʣʛʝʥ ʙʽʣʽʤ ʤʝʥ ʰʝʢʪʝʣʽʧסײʘʪʘʨ ʤץ ʘʣʳʧʪʘʩʘʪʳʥ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥץ

  .ʘʣʤʘʡʜʳץ

çɸץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨè ʧᴅʥʽʥʜʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 :ʘʨʳסʘ ʜʝʛʝʥ ʪʘʣʘʙʳ ʞʦסʩʪʘʟʜʘʨײ שʦʣʜʘʥʫʜʳץ

 ;ʘ ʩᴅʡʢʝʩʪʽʛʽסʞʘʪʪʘʨײץ ʪʘʡʪʳʥ ʤʝʤʣʝʢʝʪʪʽʢץʥʳʥ ʘʥʳײʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤ ץʩʪʘʥʜʳץʘʟʘפ-

-ʪʝʢ סʳʣʳʤʠ ʪװʨʜʝ ʙʘʷʥʜʘʣʫʳ; 

-ʦץʫʰʳʣʘʨʜʳש ʞʘʩʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʪʘשʜʘʫ; 

-ʙʘʨʳʥʰʘ ʦץʫʰʳʣʘʨסʘ ʪʠʽʤʜʽ ᴅʩʝʨʝʪʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ; 

-ʦץʫʰʳʣʘʨסʘ ץʘʙʳʣʜʘʫ ʞʘסʳʥʘʥ ʞʝשʽʣ ʙʦʣʫʳ 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥ ʪʘʣʘʧʪʘʨ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש ʟʘשʜʳʣʳץʪʘʨʳʥ ʩʘץʪʘʫʜʳש 

ʘʣסʳʰʘʨʪʪʘʨʳ ʽʩʧʝʪʪʽ. 

ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ, ʘץʧʘʨʘʪʪʳץ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥʜʝʨ, ʙʘʩץʘ ʜʘʤʳʧ ʢʝʣʝ 

ʞʘʪץʘʥ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʣʝʨʽ ʩʠʷץʪʳ, ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʘʩʳʤʜʳʣʳץʪʘʨʳʥʘ ץʘʟʽʨʛʽ ʟʘʤʘʥ 

ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʫʜʽ ײʩʳʥʘʜʳ ï ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ᴇʤʽʨ, ʝשʙʘʩʪʳʩʳ: 

Å ʜʘʡʳʥ ʙʽʣʽʤʜʝʨʜʽװ שʣʢʝʥ ʞʠʳʥʪʳסʳʥ ʞʘʪʪʘʤʘʫ, ʙʽʨʘץ ʦʥʳ ץʦʣʜʘʥʘ ʙʽʣʫ, ᴇʟ ʞװʡʝʩʽʥʜʝ 

ʰʘʨʣʘʫ, ʙʽʣʽʤʤʝʥ ʜʘסʜʳʣʘʨʜʳ ץʘʞʝʪʪʽʣʽʢʢʝ ץʘʨʘʡ ᴇʟ ʙʝʪʽʥʰʝ ʢʝשʝʡʪʫ ʞᴅʥʝ ץʦʣʜʘʥʫ, ᴇʤʽʨʜʝ 

ʪʫʳʥʜʘʡʪʳʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ, ʪ.ʙ. ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʬʫʥʢʮʠʦʥʘʣʜʳ ײץʟʳʨʝʪʪʽ ʪײʣסʘʥʳ 

 .ʳʟʜʳשʘʣʳʧʪʘʩʪʳʨʫ ʤʘץ

Å ʙᴅʨʽʥ ʞʘʪʪʘʫסʘ ʝʤʝʩ, ʙʘʩʪʳ ʞᴅʥʝ ץʳʟʳץʪʳ ʪʘשʜʘʫʜʳ װʡʨʝʥʫ, ʤʠʥʠ ʤʘʢʩʧʨʠʥʮʠʧʽ 

ʦʩʳʥʜʘʡ ʰʝʙʝʨʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʦסʘʥ ʩᴅʡʢʝʩ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʜʘ ʙʘʨʣʳסʳ װʰʽʥ 

ʤʽʥʜʝʪʪʽ (ʝשʘʟ) ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨ ʪʘשʜʘסʘʥʥʘʥ ʢʝʡʽʥ ʘʣʘ-ʘʣʘʪʳʥʘʨʪʳץ ʙʽʣʽʤʜʝʨ (ʤʘʢʩʠʤʫʤ) ʙʘʨ. ... 

Åʜʘʡʳʥ ʞʘʫʘʧʪʘʨʜʳ ʽʟʜʝʫ ʞᴅʥʝ ץʘʡʪʘʣʘʫ ʝʤʝʩ, ʧʨʦʙʣʝʤʘʣʳץ-ʜʠʘʣʦʛʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ 

 ʘ ʞᴅʥʝ ʦʣʘʨסʘʙʳʣʜʘʫץ ʘ, ʰʝʰʽʤסʦʨʳʪʳʥʜʳ ʞʘʩʘʫץ ,ʘסʘʰʫ ץʘʣʳשʦʣʜʘʥʘ ʦʪʳʨʳʧ, ᴇʟʜʽʛʽʥʝʥ ʞʘץ

 ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʞᴅʥʝץ ʨʫʜʳײץ ʣ ʩʪʫʜʝʥʪʪʝʨ ʘʨʘʩʳʥʜʘ ʤʦʪʠʚʘʮʠʷʥʳײʰʽʥ ʞʘʫʘʧ ʙʝʨʫʛʝ. ɹװ

ʝשʙʘʩʪʳʩʳ, ʦʣʘʨʜʳ ʪʫʳʥʜʘסʘʥ ʤᴅʩʝʣʝʣʝʨʜʽ ᴇʟʙʝʪʽʥʰʝ ʰʝʰʫʛʝ ʜʘʡʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, 

ʷסʥʠ. ɸʣʳʥסʘʥ ʙʽʣʽʤʤʝʥ ʜʘסʜʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ץʘʞʝʪ ʙʦʣסʘʥ ʢʝʟʜʝʛʽ ᴇʤʽʨʜʝʛʽ ʞʘסʜʘʡʣʘʨסʘ. 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘסʳ ʦץʫʰʳʣʘʨʜʳ ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫ װʜʝʨʽʩʽʥʜʝ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʜʝʨʽ: ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʫ ʢʝʟʽʥʜʝ 

ʥʝʤʝʩʝ ᴇʪʢʝʥʜʽ ʙʝʢʽʪʫ ʢʝʟʽʥʜʝ ʪʽʢʝʣʝʡ ץʦʣʜʘʥʳʣʘʜʳ. ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ 

ʧʘʡʜʘʣʘʥʫ, ᴅʩʽʨʝʩʝ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧʪʘʨʜʘ ʢᴇʨʥʝʢʽ ײץʨʘʣʜʘʨ ײץʨʫסʘ, ʝש ʘʟ ʫʘץʳʪʪʳ ʘʣʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʩʘʙʘץʪʳש ʘʡץʳʥʜʳʣʳסʳ ʤʝʥ ʪʦʣץʫʳʥ  ʘʨʪʪʳʨʘʜʳ, 

ʧʣʘʢʘʪʪʘʨʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ץʘʞʝʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʪװʟʝʪʫʛʝ ʙʦʣʘʪʳʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ 

ʵʣʝʤʝʥʪʪʝʨʜʽ ץʦʣʜʘʥʳʧ, ʩʘʙʘץʪʳ ʚʠʟʫʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳʥʜʘʡ ʢᴇʨʥʝʢʽ ײץʨʘʣʜʘʨʜʳש 

ʵʣʝʢʪʨʦʥʜʳ ʪװʨʜʝ ʩʘץʪʘʣʘʪʳʥʜʳסʳ ʞᴅʥʝ ʢᴇʧʦʨʳʥ ץʘʞʝʪ ʝʪʧʝʡʪʽʥʜʽʛʽ ʜʝ ʤʘשʳʟʜʳ. ʎʠʬʨʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʤסײʘʣʽʤʛʝ ʤʘʪʝʨʠʘʣʜʳ ʥʘץʪʳ ʞᴅʥʝ ʘʥʳץ ʞʝʪʢʽʟʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ, ʦʥʳ 

ʩʘʙʘץʪʘʜʘ, ʦסʘʥʜʘʡʳʥʜʳץ ʢʝʟʽʥʜʝ ʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ, ᴅʩʽʨʝʩʝ ʤסײʘʣʽʤ ᴇʟʽʥʽש 

ʧʨʝʟʝʥʪʘʮʠʷʣʘʨʳʥ ץʦʣʜʘʥʩʘ, ʦʣʘʨʜʳ ʵʣʝʢʪʨʦʥʜʳ ʦץʳʪʫ ʢʫʨʩʪʘʨʳʥʘʥ ʦץʰʘʫʣʘʥסʘʥ ʩʘʥʜʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʤʝʥ ʪʦʣʳץʪʳʨʘ ʘʣʘʜʳ.[3] 

2020 ʞʳʣ ʙʽʣʽʤ ʩʘʣʘʩʳʥʘ ʢᴇʧʪʝʛʝʥ ᴇʟʛʝʨʽʩʪʝʨ ʘʣʳʧ ʢʝʣʜʽ. ɽש ʙʽʨʽʥʰʽ ʦʡסʘ ʢʝʣʝʪʽʥʽ ᴅʨʠʥʝ 

ʦʣ- ץʘʰʳץʪʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫ. ʆʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ʦʥʣʘʡʥ ʩʘʙʘץ ʙʽʟʛʝ ʪʘשʩʳץ ʜװʥʠʝ ʝʤʝʩ ʝʜʽ, ʪʝʢ 

ʦסʘʥ ʜʝʛʝʥ ʩײʨʘʥʳʩ ץʘʟʽʨʛʽʜʝʡ ʙʦʣʤʘʜʳ. פʘʰʳץʪʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫʜʝ- ʘץʧʘʨʘʪʪʳץ-



181 

 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʘʧʪʳʨʤʘʩ ײץʨʘʣ ʙʦʣʜʳ. ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʜʳ 

 :ʦʣʜʘʥʘ ʘʣʘʜʳץ ʜʝʨʽʩʽ ʢʝʟʽʥʜʝ ʤʳʥʘ ʢʝʟʜʝװ ʳʪʫץʪʘʥ ʦץʪʳץʘʰʳץ ʘʣʽʤסײʨʳʣʳʤʳʥ ʤײץ

ʞʘשʘʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʛʝʥ ʢʝʟʜʝ, ʤʘʪʝʨʠʘʣʜʳ ʙʝʢʽʪʫ ʞᴅʥʝ ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ, 

ᴇʟ ʙʝʪʽʤʝʥ ʦץʫ, ʦʨʳʥʜʘʫ ʞᴅʥʝ ᴇʟ-ᴇʟʽʥ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ. ʉʘʙʘץʪʘ ʘʥʠʤʘʮʠʷʣʳץ ʢᴇʨʥʝʢʽʣʽʢʪʝʨ ʤʝʥ 

ʙʝʡʥʝʨʦʣʠʢʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʫʜʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʘʤʘʣʜʘʨʳ 

ʤʳʥʘʜʘʡ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʙʝʨʝʜʽ: ʧʨʦʙʣʝʤʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ײץʨʫ, ʩʘʣʳʩʪʳʨʫ; ʟʝʨʜʝʣʝʧ ʦʪʳʨסʘʥ 

 ʘ ʟʝʡʽʥʽʥץʙʳʣʳʩײץ ʙʘʩʪʳ ʙʝʣʛʽʣʝʨʽʥ ʘʞʳʨʘʪʘ ʙʽʣʫ, ʙʝʣʛʽʣʽ ʙʽʨ ʜʝʨʝʢʧʝʥ שʙʳʣʳʩʪʳײץ

ʰʦסʳʨʣʘʥʜʳʨʫ; ʪʽʨʝʢ ʩᴇʟʜʝʨʜʽ, ʪʝʨʤʠʥʜʝʨʜʽ ʜᴅʧʪʝʨʛʝ ʞʘʟסʳʟʫ, ʤסײʘʣʽʤʥʽש ʩײʨʘץʪʘʨʳʥʘ ʞʘʫʘʧ 

ʙʝʨʫ, ʙʝʡʥʝʨʦʣʠʢ ʤᴅʪʽʥʽʥ ץʘʡʪʘʣʘʧ ʘʡʪʳʧ ʙʝʨʫ; ʦץʫʰʳʣʘʨʤʝʥ ᴅשʛʽʤʝʣʝʩʫ ʞᴅʥʝ ʢʝʨʽ ʙʘʡʣʘʥʳʩ 

ʦʨʥʘʪʫ ʢʝʟʽʥʜʝ, ʪ.ʙ.  

 
ʉʫʨʝʪ ï 1. ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ 

 

ɹʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ʛʠʧʝʨʘʢʪʠʚʪʽ, ʞʘשʘʣʳץץʘ ײץʰʪʘʨ ʙʦʣʳʧ ʢʝʣʝʜʽ. 

ʆץʫʰʳʣʘʨʜʳש ʩʘʙʘץץʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʘʨʪʪʳʨʫ װʰʽʥ ʩʘʙʘץ ᴇʪʫ ʧʨʦʮʝʩʽʥʜʝ ʞʠʽ 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ  ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʪʘʨ (1-ʩʫʨʝʪ) 

ʆʩʳʣʘʡʰʘ, ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʤʝʥ ʞװʨʛʽʟʽʣʝʪʽʥ ʩʘʙʘץʪʘʨ ʤסײʘʣʽʤʛʝ ʙʘʣʘʥʳ 

ʦץʫ-ʪʘʥʳʤʜʳװ ץʨʜʽʩʢʝ ʙʘʨʳʥʰʘ ʪʠʽʤʜʽ ʪʘʨʪʫסʘ, ʫʘץʳʪʳʥʜʘ ʦʥʳש ʟʝʡʽʥʽʥ ʙʘʩץʘ ץʳʟʤʝʪ ʪװʨʽʥʝ 

ʘʫʜʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʝʡʥʝ, ʘʫʜʠʦ ʞᴅʥʝ ʤᴅʪʽʥʜʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳװ שʡʣʝʩʽʤʜʽʣʽʛʽ, 

ʪʘץʳʨʳʧʪʳ ʞʘʥ-ʞʘץʪʳ ץʘʤʪʫ ʙʘʣʘʣʘʨʜʳש ʦʡ-ᴇʨʽʩʽʥ ʢʝשʝʡʪʝʜʽ, ʦʥʳ ʰʳסʘʨʤʘʰʳʣʳץ ʧʝʥ 

ʪװʩʽʥʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ, ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʘʜʳ. ʕʣʝʢʪʨʦʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ 

ʤסײʘʣʽʤʥʽש ʦץʫʰʳʣʘʨʜʳ ץʳʟʳץʪʳ ᴅʣʝʤʤʝʥ ʪʘʥʳʩʪʳʨʫ ʤװʤʢʽʥʜʽʛʽʥ ʢʝשʝʡʪʝʜʽ, ʤײʥʜʘ ʦʣʘʨ 

ᴇʟʙʝʪʽʥʰʝ ʘץʧʘʨʘʪ ʘʣʫ, ʪʘʣʜʘʫ, ײʩʳʥʫ ʞᴅʥʝ ʙʘʩץʘʣʘʨסʘ ʙʝʨʫ ʢʝʨʝʢ; ʦʣʘʨ ʜʠʜʘʢʪʠʢʘʣʳץ ʞᴅʥʝ 

ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʜᴅʫʽʨ ʘʨʪʪʳʨʘʜʳ 

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

1. http://adilet.zan.kz/kaz/docs/P1700000827/"ʎʠʬʨʣʳפץʘʟʘץʩʪʘʥ" 

ʤʝʤʣʝʢʝʪʪʽʢʙʘסʜʘʨʣʘʤʘʩʳ 

2. https://cf.ppt-

online.org/files/slide/4/4IyocvjBz5VCWQX1eqpiFlAhOT3rRGPk2StUYZ/slide-1.jpg 

3. https://nsportal.ru/nachalnaya-shkola/materialy-mo/2017/12/06/ispolzovanie-tsifrovyh-

obrazovatelnyh-resursov-v-nachalnoy 

 

 

ɹɽʃʉɽʅɼɯ ʆפʓʊʋ ᴄɼɯʉ-ʊᴄʉɯʃɼɽʈɯʅ ʉɸɹɸפʊɸ ʇɸʁɼɸʃɸʅʋɼʓר ʊʀɯʄɼɯʃɯɻɯ 

 

ɹ.ɹ. ʉʨʛʘʙʘʝʚʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽ ʤסײʘʣʽʤʽ 

ɸʣʤʘʪʳ Ϩʘʣʘʩʳ ʄʝʜʝʫ ʘʫʜʘʥʳ ʂʄʄ ˉ 53 ʤʝʢʪʝʧ-ʛʠʤʥʘʟʠʷʩʳ  

 

ʊװʡʽʥʜʝʤʝ. ױʩʳʥʳʣʳʧ ʦʪʳʨסʘʥ ʤʘץʘʣʘʜʘ ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʞʘשʘʨʪʫ ʞʘסʜʘʡʳʥʜʘ 

ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽ ʙʦʡʳʥʰʘʦץʫʰʳʣʘʨʜʳײץ שʟʳʨʝʪʪʽʣʛʽʥ ʜʘʤʳʪʫ ʤʘץʩʘʪʳʥʜʘ  ʙʝʣʩʝʥʜʽ ʦץʳʪʫ 

ᴅʜʽʩ - ʪᴅʩʽʣʜʝʨʜʽ ʩʘʙʘץʪʘ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ץʘʨʘʩʪʳʨʣסʘʥ. 

http://adilet.zan.kz/kaz/docs/P1700000827/
https://cf.ppt-online.org/files/slide/4/4IyocvjBz5VCWQX1eqpiFlAhOT3rRGPk2StUYZ/slide-1.jpg
https://cf.ppt-online.org/files/slide/4/4IyocvjBz5VCWQX1eqpiFlAhOT3rRGPk2StUYZ/slide-1.jpg
https://nsportal.ru/nachalnaya-shkola/materialy-mo/2017/12/06/ispolzovanie-tsifrovyh-obrazovatelnyh-resursov-v-nachalnoy
https://nsportal.ru/nachalnaya-shkola/materialy-mo/2017/12/06/ispolzovanie-tsifrovyh-obrazovatelnyh-resursov-v-nachalnoy
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʫʨʦʢʝ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʢʘʭ 

ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʙʝʣʩʝʥʜʽ ʦץʫ, ʟʝʨʪʪʝʫ,ʪᴅʞʽʨʠʙʝ, ʜʘסʜʳ  

 

ɹʝʣʩʝʥʜʽ ʦץʫ - ʰʳʥʘʡʳ ᴇʤʽʨʜʝʥ ʘʣʳʥסʘʥ ʞᴅʥʝ ʦʡʜʘʥ ʰʳסʘʨʳʣסʘʥ ʞʘסʜʘʡʣʘʨʜʳ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ ʦץʫʰʳʣʘʨʜʳ ʦʡʣʘʥʳʧ, ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʞʝʪʝʣʝʡʜʽ. ɹʽʣʽʤ ʙʝʨʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥ ʙʘʨʣʳץ ʩʘʪʳʣʘʨʜʘ ʙʝʣʩʝʥʜʽ ʦץʫ ʪᴅʩʽʣʜʝʨʽʤʝʥ ʪʦʣʳץʪʳʨʳʧ, 

ʢʝשʝʡʪʫʛʝ ʙʦʣʘʜʳ. ɹʝʣʩʝʥʜʽ ʦץʫ ʙʽʣʽʤ, ʜʘסʜʳ ʞᴅʥʝ ʢᴇʟץʘʨʘʩ ʜʝʧ ʘʪʘʣʘʪʳʥ ʦץʫʜʳש ʥʝʛʽʟʛʽ װʰ 

ʩʘʣʘʩʳʥ ץʘʤʪʳʧ, ʦץʫʜʳש ʙײʣ ʪʘʢʩʦʥʦʤʠʷʩʳʥ çʦץʫ װʜʝʨʽʩʽʥʽש ʤʘץʩʘʪʳè (ɹʣʫʤ, 1956) ʜʝʧ ʩʘʥʘʫסʘ 

ʙʦʣʘʜʳ. 

çɸʜʘʤʟʘʪץʘ ʞᴅʥʝ ץʦסʘʤסʘ ʦʨʘʩʘʥ ʟʦʨ ʧʨʦʙʣʝʤʘʣʘʨ ᴅʢʝʣʝʪʽʥ ʞʘhʘʥʜʘʥʫ ʤʝʥ ʞʘסשʳʨʪʫʜʳש 

ᴅʩʝʨʽʥʝʥ ʘʡʥʘʣʘʜʘסʳ ᴅʣʝʤ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʫʜʘ. ɾʠʳʨʤʘ ʙʽʨʽʥʰʽ סʘʩʳʨʜʳש 

ʤʝʢʪʝʧʪʝʨʽ ʦץʫʰʳʣʘʨʜʳ ᴇʤʽʨʜʝ, ʞײʤʳʩʪʘ ʞᴅʥʝ ʘʟʘʤʘʪʪʳײ ץʩʪʘʥʳʤʳʥʜʘ ᴇʟʛʝʣʝʨʤʝʥ 

ʳʥʪʳʤʘץʪʘʩʪʳץץʘ ᴇʤʽʨ ʩװʨʫʛʝ ʜʘʡʳʥʜʘʡ ʦʪʳʨʳʧ, ײʣʪʪʳץ ʞᴅʥʝ ʞʘhʘʥʜʳץ ʧʽʢʽʨ ʘʣʫʘʥʜʳסʳʥʳש 

ʰʳʥʘʡʳʣʳסʳʥ סײʳʥʘʪʳʥ ᴇʟʽʥʜʽʢ ʜʝʨʙʝʩʪʽʛʽ ʤʝʥ ʝʨʝʢʰʝʣʽʛʽʥ ʜʘʤʳʪʫסʘ ʢᴇʤʝʢʪʝʩʫʽ ʢʝʨʝʢè. 

çɹʘʣʘʣʘʨ ʍʍI סʘʩʳʨʜʘ ʪʘʙʳʩʪʳ ʙʦʣʫ װʰʽʥ ʥʝʥʽ ʦץʳʪʫ ʢʝʨʝʢ?è ʞᴅʥʝ çʆץʳʪʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽ 

 .ʪʳ ʥʝʛʽʟʛʽ ʩʘʫʘʣʜʘʨ ʪʫʳʥʜʘʡʜʳץʘʥʜʘʡ?è ʜʝʛʝʥ ʩʠʷץ

ɾʘשʘʰʘ  ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥʘ ʢᴇʰʫ ʞʘסʜʘʡʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʪװʡʽʥʜʽ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʽʥ 

ʜʘʤʳʪʫ, ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫ-ʪᴅʨʙʠʝ װʜʝʨʽʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫ, ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʩʪʠʣʴʜʝʨʽʥ ץʘʤʪʠʜʳ. 

ɹʝʣʩʝʥʜʽ ʦץʫ - ʰʳʥʘʡʳ ᴇʤʽʨʜʝʥ ʘʣʳʥסʘʥ ʞᴅʥʝ ʦʡʜʘʥ ʰʳסʘʨʳʣסʘʥ ʞʘסʜʘʡʣʘʨʜʳ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ ʦץʫʰʳʣʘʨʜʳ ʦʡʣʘʥʳʧ, ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʞʝʪʝʣʝʡʜʽ. ɹʽʣʽʤ ʙʝʨʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥ ʙʘʨʣʳץ ʩʘʪʳʣʘʨʜʘ ʙʝʣʩʝʥʜʽ ʦץʫ ʪᴅʩʽʣʜʝʨʽʤʝʥ ʪʦʣʳץʪʳʨʳʧ, 

ʢʝשʝʡʪʫʛʝ ʙʦʣʘʜʳ. ɹʝʣʩʝʥʜʽ ʦץʫ ʙʽʣʽʤ, ʜʘסʜʳ ʞᴅʥʝ ʢᴇʟץʘʨʘʩ ʜʝʧ ʘʪʘʣʘʪʳʥ ʦץʫʜʳש ʥʝʛʽʟʛʽ װʰ 

ʩʘʣʘʩʳʥ ץʘʤʪʳʧ, ʦץʫʜʳש ʙײʣ ʪʘʢʩʦʥʦʤʠʷʩʳʥ çʦץʫ װʜʝʨʽʩʽʥʽש ʤʘץʩʘʪʳè ʜʝʧ ʩʘʥʘʫסʘ ʙʦʣʘʜʳ. 

ɹʝʣʩʝʥʜʽ ʦץʫ ʦץʫʰʳʥʳש ʤסײʘʣʽʤʜʽ ʝʥʞʘʨ ʪʳשʜʘʧ ץʘʥʘ ץʦʡʤʘʡ, ʙʝʣʩʝʥʜʽ ʞײʤʳʩץʘ ʪʘʨʪʳʣʫʳʥ 

ʢᴇʟʜʝʡʪʽʥ ʦץʳʪʫ ʞᴅʥʝ ʦץʫ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʀʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘסʳʥʜʘ ʪʦʧʪʳץ 

ʞᴅʥʝ ʞײʧʪʳץ ʞײʤʳʩʪʘʨ, ʨᴇʣʜʽʢ ʦʡʳʥʜʘʨ ץʦʣʜʘʥʳʣʘʜʳ.פʳʟʤʝʪʪʽש ʤײʥʜʘʡ ʪװʨʣʝʨʽ ʦץʫʰʳʣʘʨʜʘʥ 

ᴇʟʜʝʨʽ ʪʘʧץʘʥ ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʫ ʞᴅʥʝ ʪװʩʽʥʜʽʨʫ װʰʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʞʦʩʧʘʨʣʘʫ ʜʘסʜʳʣʘʨʳʥ 

 ,ʳʪʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʦʡʳʥʰʘ ʪʘʥʳʩʪʳʨʳʣʳʤʜʘʨʜʳץʘʣʘʨʜʳ ʦץʦʣʜʘʥʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ, ʙʘʩץ

ʙʦʣʘʰʘץʪʘ ᴇʟ ʜʘסʜʳʣʘʨʳʥ ʞʘץʩʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ʙʘʩץʘ ʥᴅʪʠʞʝʣʝʨʜʽ ʙʘץʳʣʘʫʜʳ ʞᴅʥʝ ʪʘʣʜʘʫʜʳ 

 .ʘʞʝʪ ʝʪʝʜʽץ

ɹʝʣʩʝʥʜʽ ʦץʫʜʘסʳ ʤסײʘʣʽʤʥʽש ʨʦʣʽ 
ʆץʫʰʳʣʘʨʜʳש ʞʝʪʽʩʪʽʢʢʝ ʞʝʪʫ ʰʘʤʘʩʳʥʘ ץʘʨʘʡ ʦסʘʥ ʝʥʜʽ ʤײʥʜʘʡ ʘʩʘ ץʘʤץʦʨʣʳץʧʝʥ 

 ʳʪʫ ᴅʜʽʩʽʥץʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ. ʆʩʳʥʜʘʡ ʦײʘʞʝʪ ʙʦʣʤʘʡʜʳ, ʦʣʘʨ ʝʥʜʽ ᴇʟʜʽʛʽʥʝʥ ʞץ ʦʣʜʘʫ ʢᴇʨʩʝʪʫץ

ᴅʨʽ ץʘʨʘʡ ʜʘʤʳʪʫ װʰʽʥ ʤסײʘʣʽʤʜʝʨ ʙʘʩʪʘʧץʳʜʘ ʦץʫʰʳסʘ ʞʘץʩʳ ץʦʣʜʘʫ ʢᴇʨʩʝʪʽʧ, ʢʝʡʽʥ ʦʥʳ 

ʙʽʨʪʽʥʜʝʧ ʘʟʘʡʪʳʧ ʦʪʳʨʫʳ ʢʝʨʝʢ. ʄסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫ װʜʝʨʽʩʽʥ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ 

ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʩײʨʘץʪʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽʥʜʝ  ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ 

 ,ʳʥʜʘʪʫʰʳ, ʢᴇʨʩʝʪʫʰʽץʪʘʪʫʰʳ, ʞʘץʪʘʨʳ ʘʣʰʘץʨʘײʩ שʘʣʽʤʥʽסײʘʞʝʪ. ʄץ ʜʝʨʽʩʽʥʝ ʪʘʨʪʫʳװ

ʨʝʬʝʨʝʥʪʪʽʢ, ʙʦʣʞʘʫʰʳ, ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ʩײʨʘץʪʘʨʜʳװ שʡʣʝʩʽʤʽʥʝʥ ʪײʨʘʜʳ. 

ʆʩʳʥʜʘʡ ʩײʨʘץʪʘʨʜʳ ʪʠʽʤʜʽ ץʦʶʜʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʽש ʞᴅʥʝ ᴇʟʛʝʥʽש ʦʡʳʥ ʪװʩʽʥʝ 

ʘʣʘʪʳʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʜᴅʣ ʦʩʳ ʩᴅʪʪʝ ʦʣʘʨʜʳש ʥʝ ʽʩʪʝʡ ʘʣʘʪʳʥʜʳץʪʘʨʳʥ ʙʽʣʝʪʽʥ ʙʦʣʘʜʳ ʞᴅʥʝ 

ʪʘסʳ ʜʘ ץʘʥʜʘʡ ʞʝʪʽʣʜʽʨʫʣʝʨ ץʘʞʝʪʪʽʛʽʥ ʙʘʡץʘʡ ʘʣʘʪʳʥ ײʞʳʤʜʳץ ʪʘʣץʳʣʘʫ ʜʘ 

 ʜʳʣʘʨʳʥסʘʪʳʩʪʳ ʦʡʣʘʨʳ ʤʝʥ ʜʘץ ʳʥʘסʫ ʩʘʫʘʪʪʳʣʳץʦ שʫʰʳʥʳץʳʪʫ ʦץʦʣʜʘʥʳʣʘʜʳ.ɹʝʣʩʝʥʜʽ ʦץ

ʜʘʤʳʪʫʜʳ ץʦʣʜʘʡʜʳ. ʄʳʩʘʣʳ: ɾײʧʧʝʥ ʦʡʣʘשʳʟ. ɾײʧʧʝʥ ʦʡʣʘʫ ʪʘʧʩʳʨʤʘʩʳʥ ʦʨʳʥʜʘʫ 

ʙʘʨʳʩʳʥʜʘ ʦʣʘʨʜʳש ʪʘץʳʨʳʧ ʪʫʨʘʣʳ ʦʡʣʘʫסʘ, ʦʡʣʘʨʳʥ ʞʘʟʫסʘ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽʤʝʥ ʪʘʣץʳʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʧʘʡʜʘ ʙʦʣʘʜʳ, ץʦʨʳʪʳʥʜʳʩʳʥʜʘ ʦʣʘʨ ʪʘʣץʳʣʘʫסʘ ʜʘʡʳʥ ʙʦʣʘʜʳ. ʅʝʣʽʢʪʝʥ 

ʞײʧʧʝʥ ʦʡʣʘʫ ʙʝʣʩʝʥʜʽ ʦץʳʪʫʜʳש ʩʪʨʘʪʝʛʠʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ? ɹʝʣʩʝʥʜʽ ʥʝ ʙʦʣʜʳ? ʇʽʢʽʨ 

ʘʣʤʘʩʫ ʙʽʟʜʽש ʦץʫʳʤʳʟסʘ ᴅʩʝʨ ʝʪʪʽ, ʙʽʟ ʢʽʪʘʧ ʦץʫʜʘʥ ʝʤʝʩ, ᴇʟʽʤʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʝʥ ʘʣʳʥסʘʥ 

ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʪʘʣץʳʣʘʫʜʘʥ װʡʨʝʥʜʽʢ. ʊʳשʜʘʫʰʳʣʘʨסʘ ʙʝʣʩʝʥʜʽ ʙʦʣʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʫ װʰʽʥ 

ᴅʨʪװʨʣʽ ᴅʨʝʢʝʪʪʝʨ ʞʘʩʘʫ ץʘʞʝʪ.ʆץʫʰʳʣʘʨʜʳש ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫʜʘסʳ ᴇʪʝ ʤʘשʳʟʜʳ 
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ʘʩʧʝʢʪʽʣʝʨʜʽש ʙʽʨ-̔ʦץʫʰʳʥʳש ᴅʨʝʢʝʪʽʥ ʤסײʘʣʽʤʥʽש ʜײʨʳʩ ץʘʙʳʣʜʘʫʳ-ץʘʪʝʣʝʨʽʥ ʪװʟʝʪʫ, 

ʝʩʢʝʨʪʧʝʣʝʨ ʘʡʪʫ ʞᴅʥʝ ʪװʩʽʥʽʢʪʝʤʝʣʝʨ ʙʝʨʫ. ʄסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש ʧʽʢʽʨʣʝʨʽʥʽש ʜᴅʣʜʽʛʽ ʤʝʥ 

ʦʨʳʥʜʳʣʳסʳʥʘ ʜʘ ʥʘʟʘʨ ʘʫʜʘʨʫʳ ʪʠʽʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦץʫʰʳʣʘʨסʘ ᴇʟ ʦʡʣʘʨʳʥ ʝʨʢʽʥ ʙʽʣʜʽʨʫ 

ʤװʤʢʽʥʜʽʛʽʥ ʜʝ ʙʝʨʫʽ ʪʠʽʩ, ʘʣ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘ ʙʦʡʳʥʰʘ ʝʩʢʝʨʪʧʝʣʝʨ ʞʘʩʘʫʜʘ ʤסײʘʣʽʤʥʽש 

ᴅʨʝʢʝʪʽ ʘʡץʳʥ ʙʦʣʤʘʩʘ ʜʘ ʞʳʣʜʘʤ ᴅʨʽ ʰʘʧʰʘשʜʳץץʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʙʦʣʫʳ 

ʪʠʽʩ.ɹʝʣʩʝʥʜʽ ʦץʳʪʫʜʳש ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ ʦץʫ ʩʘʫʘʪʪʳʣʳסʳ ʩʘʣʘʩʳʥʜʘסʳ ʘʨʥʘʡʳ ʜʘסʜʳʣʘʨʜʳ 

ʜʘʤʳʪʫ, ʙʘסʘʣʘʫ, ʤʳʩʘʣʜʘʨʜʳ ʪʘʣʜʘʫ ʞᴅʥʝ ʤᴅʩʝʣʝʣʝʨʜʽ ʪʘʙʳʩʪʳ ʰʝʰʫ װʰʽʥ ץʘʞʝʪʪʽ ʜʘסʜʳʣʘʨ 

ʤʝʥ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ʘʥʳץʪʘʫ, ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʽ ʽʟʜʝʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ סײʳʥʫסʘ 

ʤװʤʢʽʥʜʽʢ  ʪʫסʳʟʘʜʳ.ɸץʳʣʤʘʥʜʘʨ ʩʘʨʘʙʳ. ʆץʫʰʳʣʘʨ ʞײʧʪʘʨʜʘ ʥʝʤʝʩʝ ץʳʩץʘ ʪʦʧʪʘʨʜʘ 

ʩײʨʘץʪʘʨסʘ ʞʘʫʘʧ ʙʝʨʫ, ʩײʨʘץʪʘʨʜʳ ʰʝʰʫ, ʠʜʝʷʣʘʨʜʳ ʦʡʣʘʩʪʳʨʫ װʰʽʥ ʙʽʨʛʝ ʞײʤʳʩ ʞʘʩʘʡʜʳ. 

ʀʜʝʷʥʳש ʥʝײסʨʣʳʤ ʢᴇʧ ʥײʩץʘʣʘʨʳʥ ײʩʳʥʫ, ᴅʜʝʪʪʝʛʽʜʝʥ ʪʳʩ ʠʜʝʷʣʘʨʜʳ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫ, ʞᴅʥʝ 

ʩʳʥʜʳ ʞʝשʽʧ ʰʳסʫ. ʇʨʦʮʝʩʩʪʽש ʩʦשʳʥʘ ʪʘʤʘʥ ʦץʫʰʳʣʘʨ ʠʜʝʷʣʘʨʜʳ ʘʨʘʣʘʩʪʳʨʳʧ 

 ʙʽʣʽʤʛʝ שʫʰʳʣʘʨʜʳץʜʘʧ ʘʣʘʜʳ.ʆשʩʳ  ʠʜʝʷʣʘʨʜʳ ʪʘץʞʘ שʜʘʥ ᴅʨʽ ʝײʘʣʳʧʪʘʩʪʳʨʘʜʳ, ʙץ

ʳʥʪʘʩʳʥʳש ʙʦʣʫʳ, ʦʣʘʨʜʳש ʩʘʙʘץʪʘסʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʘʨʪʫʳʥʘ ʙʽʣʽʤ ʩʘʧʘʩʳʥʳש ʞʦסʘʨʳʣʘʫʳʥʘ, 

ʙʽʣʽʤ ʘʣʫʜʳש ʧʘʡʜʘʩʳʥ ʪװʩʽʥʫʜʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ʆץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʛʝ 

ʳץʳʣʘʩʳʥ, ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫʜʳש ʝש ʞʘץʩʳ ʞʦʣʳʥʳש ʙʽʨʽ ï ʩʘʙʘץʪʘ ʦʡʳʥʜʘʨʜʳ 

 ʳʥʜʘ ʤʳʥʘʜʘʡ ʙʝʣʩʝʥʜʽסʳʣʳ ʙʘʣʘʥʳ ʦʡʣʘʪʘ ʙʽʣʫ.ʀʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘץʦʣʜʘʥʫ. ʆʡʳʥ ʘʨץ

ʦץʳʪʫʜʳש ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʩʘʙʘץץʘ ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʘ ʦʪʳʨʳʧ, 

ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʞʝʪʽʣʜʽʨʽʧ, ʩʘʫʘʪʪʳ ʙʦʣʫסʘ ʜʘסʜʳʣʘʥʜʳʨʘʜʳ.ʆʡʣʘʥ, ʞײʧʪʘʩ, ʙᴇʣʽʩ ï ʦץʫʰʳʣʘʨסʘ 

 ʘסʪʳ ʦʨʳʥʜʘʫץʳʣʳסשʪʘʧʩʳʨʤʘ ʙʝʨʽʣʛʝʥʥʝʥ ʢʝʡʽʥ ʦʣʘʨʜʳ ʪʳ ,ץʨʘײʘʥʜʘʡ ʜʘ ʙʦʣʤʘʩʳʥ ʩץ

ʙʘסʳʪʪʘʣסʘʥ ʪᴅʩʽʣ. ʊʘץʪʘʜʘ ʩײʨʘץ, ʪʘʧʩʳʨʤʘ ʞʘʟʳʣסʘʥʥʘʥ ʢʝʡʽʥ ᴅʨʙʽʨ ʦץʫʰʳ ʞʝʢʝʰʝ ᴇʟ ʦʡʣʘʨʳ 

ʤʝʥ ʧʽʢʽʨʽʥ ʙʝʨʽʣʛʝʥ ʫʘץʳʪ ʽʰʽʥʜʝ (2-3 ʤʠʥʫʪ) ץʘסʘʟסʘ ʪװʩʽʨʝʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ ʦץʫʰʳ ʞײʙʳʤʝʥ 

ʞʘʟסʘʥʳʥ 3 ï 4 ʤʠʥʫʪ ʪʘʣץʳʣʘʡʜʳ, ʧʽʢʽʨʣʝʩʝʜʽ. ʄסײʘʣʽʤ 2-3 ʞײʧץʘ ᴇʟ ʧʽʢʽʨʣʝʨʽʥ ʙװʢʽʣ ʩʳʥʳʧץʘ 

ʞʘʨʠʷʣʘʫʳʥ ʩײʨʘʥʫʳʥʘ ʙʦʣʘʜʳ.ʂʣʘʩʪʝʨʣʝʨ(ʞװʟʽʤʥʽש ʰʦץʪʘʨʳ ʜʝʛʝʥ ʤʘסʳʥʘʜʘ). ʀʜʝʷʣʘʨ 

ʤʝʥ ʘץʧʘʨʘʪʪʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʘʡץʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʞʘʟʙʘ ʢʝʩʪʝʣʝʨ. 

ɹʝʣʩʝʥʜʽʣʽʢʪʽש ʥʝʛʽʟʛʽ 3 ʜʝשʛʝʡʽʥ ʘʪʘʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ.  

ü פʘʡʪʘ ʞʘסשʳʨʪʫ ʙʝʣʩʝʥʜʽʣʽʛʽ-ʦץʫʰʳʥʳש ʙʽʣʽʤʜʽ ʪװʩʽʥʫʛʝ, ʝʩʪʝ ʩʘץʪʘʫסʘ, ץʘʡʪʘ 

ʞʘסשʳʨʪʫסʘ ʪʳʨʳʩʫʳ,ʷסʥʠ, װʣʛʽ ʙʦʡʳʥʰʘ ʧʘʡʜʘʣʘʥʫ   ʪᴅʩʽʣʜʝʨʽʥ  ʤʝשʛʝʨʫʽ. 

ü ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʙʝʣʩʝʥʜʽʣʽʛʽ- ʦץʫʰʳʥʳש  ʦץʳʪʳʣסʘʥ ʤʘʪʝʨʠʘʣʜʳש ʤᴅʥʽʥ ʪװʩʽʥʫʛʝ, ʦʩʳ 

ʘץʧʘʨʘʪʪʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʪװʩʽʥʫʛʝ ʪʳʨʳʩʫʳ, ʷסʥʠ  ʘץʧʘʨʘʪʪʳ (ʙʽʣʽʤʜʽ) װʣʛʽ  

ʙʦʡʳʥʰʘ  ʝʤʝʩ,ᴇʟʛʝʨʪʽʣʛʝʥ ʞʘסʜʘʡʜʘ ʧʘʡʜʘʣʘʥʫ ʪᴅʩʽʣʜʝʨʽʥ ʤʝשʛʝʨʫʽ. 

ü ʐʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʢ-ʦץʫʰʳʥʳש ʤᴅʩʝʣʝʥʽ ʰʝʰʫ ʞʦʣʜʘʨʳʥᴇʟ ʙʝʪʽʥʰʝ ʽʟʜʝʫʽ, 

ʷסʥʠ, ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ ʢᴇʨʩʝʪʝ ʙʽʣʫʽ. 

ɸʪʘʣסʘʥ 3 ʜʝשʛʝʡʜʽ ʥʝʛʽʟʛʝ ʘʣʘ ʦʪʳʨʳʧ ʦץʫʰʳʣʘʨ ʩʘʙʘץץʘ ʜʝʛʝʥ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʢװʰʝʡʪʝʜʽ.  

 
ʉʫʨʝʪ-1. ɹʝʣʩʝʥʜʽʣʽʢʪʽ3 ש ʜʝשʛʝʡʽ 

 

ʅʝʛʽʟʛʽ ʪʘץʳʨʳʧ ʥʝʤʝʩʝ ʪʽʨʝʢ ʪʘץʪʘʥʳש ʦʨʪʘʩʳʥʜʘסʳ ʰʝשʙʝʨʛʝ ʞʘʟʳʣʘʜʳ ʜʘ, ʦʜʘʥ 

ʪʫʳʥʜʘסʘʥ ʪʘץʳʨʳʧʰʘʣʘʨ ʦʥʳש ʞʘʥ-ʞʘסʳʥʘ ʞʘʟʳʣʳʧ, ʰʝשʙʝʨʣʝʥʝʜʽ, ʦץʫʰʳʣʘʨ ʦʣʘʨʜʳ ʙʽʨ-

ʙʽʨʽʥʝ ץʦʩʘʜʳ ʜʘ, ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʨʫ ʪʫʨʘʣʳ ᴅשʛʽʤʝʣʝʡʜʽ. ɸʣʜʳʥ ï ʘʣʘ ʙʝʨʽʣʛʝʥ ʘʪʘʫʣʘʨ ï 

ʤסײʘʣʽʤ ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʞʘשʘ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʪʘץʪʘסʘ ʙʽʨʥʝʰʝ ʘʪʘʫ (ʪʝʨʤʠʥʜʝʨ) ʞʘʟʳʧ 

 ʘʪʳʥʘʩʳ ʤʝʥץ ʥʳ ʞᴅʥʝ ᴇʟʘʨʘײʳʥʘʩʳ, ʤʘʟʤסʤʘ שʘ ʦʣʘʨʜʳסʫʰʳʣʘʨץʦʡʳʧ (3-4ʘʪʘʫ), ʦץ
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ʙʘʡʣʘʥʳʩʳ ʪʫʨʘʣʳ ʦʡʣʘʫʳʥ ʩײʨʘʡʜʳ. ɹײʣ ʞײʤʳʩʪʳ ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ ʞײʧʧʝʥ ʥʝʤʝʩʝ ʰʘסʳʥ 

ʪʦʧ ʽʰʽʥʜʝ ʘʫʳʟʰʘ , ʞʘʟʙʘʰʘ ʦʨʳʥʜʘʣʫʳ ʳץʪʠʤʘʣ. ʉʦʜʘʥ ʢʝʡʽʥ ʤסײʘʣʽʤʥʽש ʙʽʨʥʝʰʝ ʦץʫʰʳʥʳש 

ʦʡʳ ʤʝʥ ʧʽʢʽʨʽʥ ʪʳשʜʘʫʳʥʘ ʙʦʣʘʜʳ. çɼʞʠʛʩʦè ᴅʜʽʩʽʥʽש ʘʨʪʳץʰʳʣʳסʳ ï ʪʦʧʪʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ 

ʘʨʥʘʣסʘʥ ײץʨʳʣʳʤ ײʩʳʥʳʧ, ʩᴇʡʣʝʫ ʞᴅʥʝ ʪʳשʜʘʫ ʜʘסʜʳʣʘʨʳʥ  ʜʘʤʳʪʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʜʽʛʽ. 

Å ʄסײʘʣʽʤ ʩʳʥʳʧʪʳ ʰʘסʳʥ ʪʦʧʪʘʨסʘ ʙᴇʣʝʜʽ (ᴅʜʝʪʪʝ, ʪᴇʨʪ ʘʜʘʤʥʘʥ). ʄסײʘʣʽʤ ʦʣʘʨʜʳ 

ʩʳʥʳʧʪʳש ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʞʳʥʳʩʳʥʘ, ץʘʙʽʣʝʪʽʥʝ, ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘʨʳʥʘ ץʘʨʘʧ 

ʙᴇʣʝʜʽ. 

Å ײפʨʳʣסʘʥ ᴅʨ ʪʦʧץʘʜᴅʩʪװʨʣʽ ʪʘʧʩʳʨʤʘ ʙʝʨʽʣʝʜʽ. ʊʘʧʩʳʨʤʘ װʣʝʩʪʽʨʤʝ ʤʘʪʝʨʠʘʣʜʘʨ ʪװʨʽʥʜʝ 

ʪʘʨʘʪʳʣʘʜʳ. ʂװʨʜʝʣʽʣʽʛʽ ʙʦʡʳʥʰʘ ʦץʫסʘ ʘʨʥʘʣסʘʥ ʤʘʪʝʨʠʘʣʜʽש ʪʠʽʩʪʽ ʢװʨʜʝʣʽʣʽʢ ʜʝשʛʝʡʽ 

ʩʘץʪʘʣʫʳ ʢʝʨʝʢ. ɽʛʝʨ ʪʦʧ ʪᴇʨʪ ʘʜʘʤʥʘʥ ʪײʨʘʪʳʥ ʙʦʣʩʘ, ʙʘʩʪʳ ʪʘʧʩʳʨʤʘʥʳש ʽʰʽʥʜʝ ʪʦʧʪʳש ᴅʨ 

ʤװʰʝʩʽʥʝ ʙʽʨ ʩײʨʘץʪʘʥ ʪᴇʨʪ ʩײʨʘץ ʥʝʤʝʩʝ ʪʘʧʩʳʨʤʘ ʙʦʣʘʜʳ. ʉײʨʘץʪʘʨ ʥʝʤʝʩʝ ʪʘʧʩʳʨʤʘʣʘʨ ʪʦʧ 

ʽʰʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ ʢʝʣʽʩʫʽ ʘʨץʳʣʳ ʙᴇʣʽʥʝʜʽ. ʉʘʙʘץʪʳ ʙʝʢʽʪʫʛʝ ʞᴅʥʝ װʡ ʪʘʧʩʳʨʤʘʩʳʥʘ 

 ʳʧ ᴇʟ ʧʽʢʽʨʽʥ ʘʡʪʳʧ ʞᴅʥʝסʘ ʰʳסʫʰʳ ʘʣץɹʽʨ ʦ - ץʦʨʳʥʜʳ ץʘ ʙʦʣʘʪʳʥ ᴅʜʽʩʪʝʨ: ʓʩʪʳסʦʣʜʘʥʫץ

ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʩײʨʘץʪʘʨסʘ ʞʘʫʘʧ ʙʝʨʝʜʽ. ʉײʨʘץʪʳ ʘʥʘײסʨʣʳʤ ʤʘʟʤײʥʜʳ ץʳʣʫ װʰʽʥ, 

ʦץʫʰʳʣʘʨ ʙʝʣʛʽʣʽ ʙʽʨ ʧʽʢʽʨ ʙʦʡʳʥʰʘ ʙʽʨʣʝʩʽʧ ʘʣסʘ ʰʳסʳʧ ʩᴇʡʣʝʡ ʘʣʘʜʳ. ʄʳʩʘʣʳ, ʦץʫʰʳʣʘʨ 

ʙʝʣʛʽʣʽ ʙʽʨ ʨᴇʣʜʽ ʥʝʤʝʩʝ ʘʜʘʤʜʳ ʩʦʤʜʘʡ ʘʣʘʜʳ (ʤʳʩʘʣʳ, ɻʦʨʜʦʥ ɹʨʘʫʥ ʥʝʤʝʩʝ ʞʘʣסʳʟ ʙʘʩʪʳ ʞʘʩ 

ʘʥʘ). 

ʆשʘʡ ʞᴅʥʝ ץʠʳʥ ʩײʨʘץʪʘʨ ʢʝʩʪʝʩʽ. ɹײʣ ʢʝʩʪʝʥʽ ʦץʫʰʳʣʘʨ ץʘʥʜʘʡ ʜʘ ʙʦʣʤʘʩʳʥ ʤᴅʩʝʣʝ 

ʙʦʡʳʥʰʘ ᴇʟ ʧʽʢʽʨʽʥ ʢʝʣʪʽʨʫ װʰʽʥ ʥʝʤʝʩʝ ʞʘשʘ ʘץʧʘʨʘʪʧʝʥ ʪʘʥʳʩץʘʥʜʘ ʪʦʣʪʳʨʘ ʘʣʘʜʳ. ʂʝʩʪʝʥʽש 

ʩʦʣ ʞʘסʳʥʘ ʦʣʘʨ ʪװʩʽʥʽʢʪʝʨʽ ʙʦʮʳʥʰʘ ʦשʘʡ, ʘʣ ʦש ʞʘסʳʥʘ ץʠʳʥ ʩײʨʘץʪʘʨʜʳ ʢʝʣʪʽʨʝʜʽ. ʄʳʩʘʣʳ, 

ʦשʘʡ ʩײʨʘץʪʘʨ ʜʝʛʝʥʽʤʽʟ ʤᴅʪʽʥʜʝ ʞʘʫʘʙʳ ʙʘʨ ʩʘʫʘʣʜʘʨ, ʘʣ ץʠʳʥ ʩײʨʘץʪʘʨʜʳש ʞʘʫʘʙʳ ʤᴅʪʽʥʜʝ 

ʞʦץ, ʦʣʘʨסʘ ʪʝʢ ᴇʟʽʥʜʽʢ ʪײʨסʳʜʘʥ סʘʥʘ ʞʘʫʘʧ ʙʝʨʫʛʝ ʙʦʣʘʜʳ. 

ɹɹת ʢʝʩʪʝʩʽ  (ɹʽʣʝʤʽʥ /ʙʽʣʛʽʤ ʢʝʣʝʜʽ/ װʡʨʝʥʜʽʤ) ï ʩʘʙʘץʪʳש ʙʘʩʳʥʘʥ ʘʷסʳʥʘ ʜʝʡʽʥ 

 ʙʘʨʳʩʳʥʜʘ שʪʳץʘʤʪʠʜʳ. ʉʘʙʘץ ʩʘʪʳʩʳʥ ץʙʘʨʣʳ שʪʳץʦʣʜʘʥʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʩʪʨʘʪʝʛʠʷ ʩʘʙʘץ

ʦץʫʰʳʣʘʨ ʙʝʨʽʣʛʝʥ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʥʝ ʙʽʣʝʪʽʥʜʝʨʽʥ ʦʡʣʘʥʘʜʳ, ʩʦʜʘʥ ʩʦש ʩײʨʘץʪʘʨ 

  .ʘ ᴇʟʜʝʨʽ ʞʘʫʘʧ ʽʟʜʝʡʜʽסʪʘʨץʨʘײʨʘʩʪʳʨʘʜʳ ʞᴅʥʝ ʦʩʳ ʩײץ

ɺʝʥʥ ʜʠʘʛʨʘʤʤʘʩʳ. ʆץʫʰʳʣʘʨʜʳ ʩʠʥʪʝʟ /ʘʥʘʣʠʟ/ ʙʘסʘʣʘʫ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝʛʽ ʦʡʣʘʫ 

 ʣײʰʽʥ ʙװ ʪʳ ʙʝʢʽʪʫץʦʣʜʘʥʳʣʘʜʳ. ʉʘʙʘץ ʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫʜʘץ ʳʟʤʝʪʽʥʝ ᴅʢʝʣʝʪʽʥ ʩʘʣʳʩʪʳʨʘ ʙʽʣʫץ

ʩʪʨʘʪʝʛʠʷ ʪʠʽʤʜʽ ʙʦʣʳʧ ʝʩʝʧʪʝʣʽʥʝʜʽ, ʙʽʨʘץ ץʳʟʳסʫʰʳʣʳסʳʥ ʦʷʪʫ ʢʝʟʝשʽʥʜʝ ʜʝ 

ʧʘʡʜʘʣʘʥʫסʘʙʦʣʘʜʳ. ɹײʣ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ײʡʳʤʜʘʩʪʳʨסʘʥʜʘ ʦץʫʰʳʣʘʨ ʙʽʨ-ʙʽʨʽʥʝ 

ʢᴇʤʝʢʪʝʩʝʪʽʥʜʝʡ, ʙʽʨ-ʙʽʨʽʤʝʥ ʙʽʨʽʛʝʪʽʥʜʝʡ ʞʘסʜʘʡ ʞʘʩʘʫ ʢʝʨʝʢ. ʉʦʥʜʘ ʩʘʙʘץ ʪʝʢ ʙʽʣʽʤ ʙʝʨʫ 

 ᴇʪʽʣʫʽ ʥᴅʪʠʞʝʩʽʥʜʝ שʪʘʨʜʳץʥʜʘʡ ʩʘʙʘײʘʨʘʜʳ. ʄץʳʟʤʝʪʽʥ ʜʝ ʘʪץ ʘʥʘ ʝʤʝʩ, ʪᴅʨʙʠʝʣʝʫס ʳʟʤʝʪʽʥץ

ʦץʫʰʳʣʘʨʜʘ ʙʽʨ-ʙʽʨʽʤʝʥ ʩᴇʡʣʝʩʝ ʙʽʣʫ ʤᴅʜʝʥʠʝʪʽ, ʪᴅʨʪʽʧʪʽʣʽʢ, ʪʦʧץʘ ʞᴅʥʝ ʙʽʨ-ʙʽʨʽʥʝ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʩʝʟʽʤʥʽש ʙʦʣʫʳ, ʤʝʥʤʝʥʜʽʢ ʞᴅʥʝ ʞʘʣץʘʫʣʳץʪʘʥ ʙʝʟʫ ץʘʩʠʝʪʪʝʨʽ ץʘʣʳʧʪʘʩʘʜʳ. 

ʆץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨסʘ ʝʛʞʝʡ ïʪʝʛʞʝʡʣʽ ʤᴅʪʽʥʜʽ ʪװʩʽʥʫʛʝ, ʢʝʡʽʧʢʝʨʣʝʨʜʽש ʨᴇʣʽʥ 

ʩʦʤʜʘʫסʘ, ʜײʨʳʩ ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʪᴅʞʽʨʠʙʝʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ץʦʣʜʘʥʘ ʙʽʣʫʛʝ, 

ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʽʩʢʝ ʘʩʳʨʳʧ ʦʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄʝʥʽש ʦʡʳʤʰʘ, ʦץʫʰʳʣʘʨ ʙװʛʽʥʛʽ ʢװʥʽ ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫʜʳ 

ʪʘʙʳʩʧʝʥ ʤʝשʛʝʨʝ ʘʣʘʜʳ. ʊʝʢ ʦʣ ʞײʤʳʩץʘ ʜײʨʳʩ ʙʘʩʰʳʣʳץ, ʰʝʙʝʨ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ ץʘʞʝʪ. 

ʄʝʪʘʪᴅʞʽʨʠʙʝ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʙʘʩץʘ ʪᴅʞʽʨʠʙʝʣʝʨ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʜᴅʡʝʢʪʝʨʜʽ, ᴅʨʝʢʝʪʪʝʨ ʤʝʥ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳ ᴇʟʛʝʨʪʝʜʽ. ɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, ʪᴅʞʽʨʠʙʝʥʽ ᴇʟʛʝʨʪʫ - ʙײʣ ʽʩʪʝʧ ʞʘʪץʘʥ ʽʩʽʤʽʟʜʽ 

ᴇʟʛʝʨʪʫ, ʪװʩʽʥʽʢʪʽ ᴇʟʛʝʨʪʫ - ʙײʣ ʙʽʟ ץʘʣʘʡ ʦʡʣʘʡʪʳʥʳʤʳʟʜʳ ᴇʟʛʝʨʪʫ, ʞʘסʜʘʡʜʳ ᴇʟʛʝʨʪʫ- ʙʽʨ-

ʙʽʨʽʤʽʟʛʝ ʜʝʛʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʤʳʟʜʳ ᴇʟʛʝʨʪʫ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫʜʽש ʤʘʟʤײʥʳʥ ʞʘשʘʨʪʫ ʞʘסʜʘʡʳʥʜʘסʳ ʙʝʣʩʝʥʜʽ ʦץʳʪʫʜʳש ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥ 

  .ʪʘʙʳʩʳʥ ʘʨʪʪʳʨʘʜʳ שʫʰʳʣʘʨʜʳץʳʪʫ ʪᴅʩʽʣʜʝʨʽ ʦץʦʣʜʘʥʫ ʪʠʽʤʜʽ. ʆץ
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CLIL ʊɽʍʅʆʃʆɻʀʗʉʓʅ ʆפʋ תʈɼɯʉɯʅɽ פʆʃɼɸʅʋɼʓר ɽʈɽʂʐɽʃɯʂʊɽʈɯ 

 

ɿ.ʊ. ʉʫʨʘʥʯʠʝʚʘ, ʘסʘ ʦץʳʪʫʰʳʩʳ 

 ϧʘʟʤʝʤϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

ɸ.ʂ. ʆʪʝʣʴʙʘʝʚʘ, ʦץʳʪʫʰʳ  

 ˉ2 ɸʣʤʘʪʳ ʤʝʤʣʝʢʝʪʪʽʢ ʛʫʤʘʥʠʪʘʨʣʳϨ ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʢʦʣʣʝʜʞʽ 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ CLIL ᴅʜʽʩʽʥ ʦץʫ װʨʜʽʩʽʥʝ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽ, ʝʨʝʢʰʝʣʽʢʪʝʨʽ, 

CLIL ᴅʜʽʩʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʩʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʨʦʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ CLIL, ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ CLIL ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʂʽʣʽʪʪʽʢ ʩᴇʟʜʝʨ: ʰʝʪʝʣ ʪʽʣʽ, ʤʘʟʤײʥ, ʪʘʥʳʤ, ʢʦʤʤʫʥʠʢʘʮʠʷ, ʤᴅʜʝʥʠʝʪ, װʰʪʽʣʜʽʣʽʢ 

 

ʂʝʟ ʢʝʣʛʝʥ ʪʽʣ ï ʙײʣ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ʤʘשʳʟʜʳ ײץʨʘʣʳ, ʘʜʘʤ ץʦסʘʤʳʥʳש ᴇʤʽʨ ʩװʨʫʽ ʤʝʥ 

ʽʣʛʝʨʽʣʝʫʽʥʽש ʢʝʧʽʣʽ. פʘʟʽʨʛʽ ᴅʣʝʤʜʝ ʙʦʣʳʧ ʞʘʪץʘʥ ᴇʟʛʝʨʽʩʪʝʨ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ײץʟʳʨʝʪʪʽʣʽʢʪʽ 

ʘʨʪʪʳʨʫʜʳ ʞᴅʥʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʤץײʠʷʪ ʪʽʣʜʽʢ ʜʘʡʳʥʜʳסʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ʊʝʢ ʦʩʳʥʜʘʡ 

ʞʘסʜʘʡʜʘ סʘʥʘ ʦʣʘʨ ʙʘʩץʘ ʘʜʘʤʜʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʪװʨʣʽ ᴇʤʽʨʣʽʢ ʞʘסʜʘʡʣʘʨʜʘ 

ʦʡ ʘʣʤʘʩʘ ʘʣʘʜʳ, ʙײʣ ʨʝʪʪʝ ʪʽʣʜʽʢ ʥʦʨʤʘʣʘʨ ʞװʡʝʩʽʥ ʞᴅʥʝ ʙʘʨʘʙʘʨ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʤʽʥʝʟ-

 ʩʘʪʳץʥʝʛʽʟʛʽ ʤʘ שʘʥʜʘ, ʰʝʪ ʪʽʣʽʥʽץʘʰʘ ʘʡʪץʪʳ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘʩץʣʳײץ

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ײץʟʳʨʝʪʪʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫ, ʷסʥʠ ץʦʨʰʘסʘʥ ʦʨʪʘʤʝʥ ʞʝʢʝ ʞᴅʥʝ ʤᴅʜʝʥʠ 

 .ʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1]סʘʙʽʣʝʪʽ ʤʝʥ ʜʘʡʳʥʜʳץ ʟʝʛʝ ʘʩʳʨʫװʘʪʳʥʘʩʪʳ ʞץ-ʘʨʳʤץ

CLIL ᴅʜʽʩʽ (Content and Language Integrated Learning ʥʝʤʝʩʝ ʧᴅʥʜʽʢ-ʪʽʣʜʽʢ ʢʽʨʽʢʪʽʨʽʣʛʝʥ 

ʦץʳʪʫ) ʩʦסשʳ ʫʘץʳʪʪʘ ʘסʳʣʰʳʥ ʪʽʣʽʥ ʦץʳʪʫʜʘ װʣʢʝʥ ʪʘʥʳʤʘʣʜʳץץʘ ʠʝ. ɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, CLIL 

ï ʤʝʢʪʝʧ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʙʘʨʣʳץ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʧᴅʥʜʝʨʽʥ ʘסʳʣʰʳʥ (ʥʝʤʝʩʝ ʙʘʩץʘ ʰʝʪ 

ʪʽʣʽʥʜʝ) ʦץʳʪʫ - ʙײʣ ʠʥʬʦʨʤʘʪʠʢʘ, ʪʘʨʠʭ, ʛʝʦʛʨʘʬʠʷ, ʤʘʪʝʤʘʪʠʢʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ᴅʜʝʙʠʝʪ 

ʞᴅʥʝ ʪʽʧʪʽ ʜʝʥʝ ʰʳʥʳץʪʳʨʫ ʧᴅʥʽ ʜʝ ʙʦʣʫʳ ʤװʤʢʽʥ. 

CLIL ʩʘʙʘסʳʥ ʞʦʩʧʘʨʣʘʫ ʧʨʦʮʝʩʽʥʝ ʪʦץʪʘʣʘʡʳץ. "Content" ï ʤʘʟʤײʥʳ. ʇʝʜʘʛʦʛ 

ʦץʳʪʳʣʘʪʳʥ ʧᴅʥ ʙʦʡʳʥʰʘ ʞʘשʘ ʙʽʣʽʤʜʽ, ʰʝʙʝʨʣʽʢʪʽ ʞᴅʥʝ ʜʘסʜʳʣʘʨʜʳ ʠʛʝʨʫ ʧʨʦʮʝʩʽʥ 

ʳʥʪʘʣʘʥʜʳʨʫʳ ʪʠʽʩ. "Communication" ï ץʘʨʳʤ-ץʘʪʳʥʘʩ. ɹײʣ ʢʝʟʝש ʦץʫʰʳʣʘʨʜʳ ʞʘשʘ ʙʽʣʽʤ, 

ʙʽʣʽʢ ʞᴅʥʝ ʜʘסʜʳ ʘʣʫ װʰʽʥ ʦץʳʪʳʣʘʪʳʥ ʰʝʪ ʪʽʣʽ ײץʨʘʣʜʘʨʳʥ ʞʘʥ-ʞʘץʪʳ ʧʘʡʜʘʣʘʥʫסʘ 

ʳʥʪʘʣʘʥʜʳʨʫʳ ʪʠʽʩ. "Cognition" ï ʦʡʣʘʫ. ʄסײʘʣʽʤ ʪʽʣ ʤʝʥ ʦץʳʣʘʪʳʥ ʧᴅʥʜʽ ʞʘץʩʳ ʪװʩʽʥʫ װʰʽʥ 

ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʙʘʨʳʥʰʘ ʜʘʤʳʪʫסʘ ײʤʪʳʣʘʜʳ. ɹײʣ ʤʘץʩʘʪץʘ ʞʝʪʫ ʩʳʥʠ ʦʡʣʘʫʜʳ 

ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨ, ʩʘʣʳʩʪʳʨʫ, ʙʦʣʞʘʫ,ʞᴅʥʝ ʪ.ʙ. "Culture" ï ʤᴅʜʝʥʠʝʪʪʘʥʫʜʳ ʙʽʣʫ. 

 ʪʘʨʳ ʤʝʥץʩʘʩʪʳץײ ,ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ שʳ ᴅʣʝʤʜʽʢ ʤᴅʜʝʥʠʝʪʪʝʨʜʽסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʘʡʳʨʤʘʰʳʣʳץʪʘʨʳʥ ʪװʩʽʥʫ ʦץʫʰʳʣʘʨסʘ ʤᴅʜʝʥʠ ʢʝשʽʩʪʽʢʢʝ ʪʝʟ ʙʝʡʽʤʜʝʣʫʛʝ, ʪʫסʘʥ ʤᴅʜʝʥʠʝʪʽʥ 

ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʦʥʳ ʩʘץʪʘʫסʘ ʞᴅʥʝ ʜʘʤʳʪʫסʘ ײʤʪʳʣʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, CLIL 

ᴅʜʽʩʪʝʤʝʩʽ ʥʝʛʽʟʽʥʜʝ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʞʦʩʧʘʨʣʘʡ ʦʪʳʨʳʧ, ʤסײʘʣʽʤʛʝ ʦץʫʰʳʣʘʨʜʳש ʞʘʩʳʥ, 

ʦʣʘʨʜʳש ʰʝʪ ʪʽʣʽʥ ʤʝשʛʝʨʫ ʜʝשʛʝʡʽʥ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʰʝʪ ʪʽʣʽʥʜʝ ץʘʙʳʣʜʘʫסʘ ʜʘʡʳʥʜʳסʳʥ 

ʝʩʢʝʨʫ ᴇʪʝ ʤʘשʳʟʜʳ.  

 CLIL ʢᴇʤʝʛʽʤʝʥ ʩʘʧʘʣʳ ʞʘשʘ ʜʝשʛʝʡʜʝ ʦץʳʪʫ, ʜʘʤʳʪʫ ʞᴅʥʝ ʪᴅʨʙʠʝʣʝʫ ʤʽʥʜʝʪʪʝʨʽ 

ʰʝʰʽʣʝʜʽ. CLIL ʪᴅʩʽʣʽ ᴇʟʘʨʘ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ, ʞʦסʘʨʳʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʪᴇʨʪ ץʘסʠʜʘʪץʘ 

ʥʝʛʽʟʜʝʣʛʝʥ:  

 ʘʥ ʙʽʣʽʤ ʙʝʨʫסʳʪʫ ʤʦʜʝʣʽ ʥʝʛʽʟʽʥʜʝ ᴅʟʽʨʣʝʥʛʝʥ ʠʥʪʝʛʨʘʮʠʷʣʘʥץʰ ʪʽʣʜʽ ʦװ - 

ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʧᴅʥʜʽʢ ʤʘʟʤײʥ (Content) ʪʽʣʜʽש ᴇʟʽ װʰʽʥ ʝʤʝʩ, ʥʘץʪʳ ʙʽʣʽʤ ʘʣʫ װʰʽʥ 

ʦץʳʪʳʣʘʜʳ. ʗסʥʠ, ʪʽʣʜʽʢ ʜʘסʜʳʣʘʨ ʪʝʢ ʪʽʣʜʽʢ ʧᴅʥʜʝʨʜʝ סʘʥʘ ʝʤʝʩ, ʙʘʩץʘ ʧᴅʥʜʽʢ ʩʘʣʘʣʘʨ ʘʨץʳʣʳ 

ʜʘ ʜʘʤʠʜʳ.  



186 

 

 - ʢʦʤʤʫʥʠʢʘʮʠʷ (Communication) ʪʽʣ ʢʦʤʤʫʥʠʢʘʮʠʷ ײץʨʘʣʳ ʙʦʣʘ ʦʪʳʨʳʧ, ʧᴅʥʜʽʢ ʩʘʣʘʣʘʨ 

ʘʨץʳʣʳ ʪʽʣʜʽ װʡʨʝʥʫʜʝ ʩʘʥʘʣʳ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳ ʜʘʤʳʪʘʜʳ. תʰ ʪʽʣʜʽ ʦץʳʪʫʜʳ ʽʩʢʝ ʘʩʳʨʘ 

ʦʪʳʨʳʧ, ʤסײʘʣʽʤʜʝʨ ʪʽʣʜʽʢ ʞᴅʥʝ ʪʽʣʜʽʢ ʝʤʝʩ ʧᴅʥʜʝʨʜʝ ʩᴇʡʣʝʫ ᴅʨʝʢʝʪʽʥʽש ʪᴇʨʪ ʪװʨʽʥ ʜʘʤʳʪʳʧ, 

ʙʝʣʩʝʥʜʽ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʦʨʪʘʥʳ ײץʨʘʜʳ.  

 - ʪʘʥʳʤ (Cognition) ʟʘʪʪʘʨʜʳש ʠʥʪʝʛʨʘʮʠʷʩʳ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ 

ʙʝʣʩʝʥʜʽʨʫʜʽש ʙʽʨ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.ɽʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ʪʽʣʜʝʨʜʝʛʽ ʧᴅʥʜʽʢ ʩʘʣʘʣʘʨʜʳ 

ʟʝʨʪʪʝʡ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨ ʤʝʪʘʢʦʛʥʠʪʠʚʪʽ ʞᴅʥʝ ʤʝʪʘʣʠʥʛʚʠʩʪʠʢʘʣʳץ ʜʘסʜʳʣʘʨʜʳ װʰ ʪʽʣʜʝʛʽ 

ᴇʪʧʝʣʽ ʪʘץʳʨʳʧʪʘʨʜʳ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʜʘʤʳʪʘʜʳ, ʦʣʘʨ ᴅʨ ʪװʨʣʽ ʧᴅʥʜʽʢ ʩʘʣʘʣʘʨʤʝʥ ʙʽʨʽʢʪʽʨʽʣʛʝʥ, 

ʦʩʳʣʘʡʰʘ ᴅʨ ʪʘץʳʨʳʧ ᴅʨ ʪװʨʣʽ ʧʝʨʩʧʝʢʪʠʚʘʤʝʥ ʦץʳʪʳʣʘʜʳ. 

 - ʤᴅʜʝʥʠʝʪ (Culture) ï ʧᴅʥʜʽʢ-ʪʽʣʜʽʢ ʦץʳʪʫʜʳש ʥʝʛʽʟʽ. ʄᴅʜʝʥʠʝʪʪʽש ʨᴇʣʽ, ᴇʟ ʤᴅʜʝʥʠʝʪʽʥʽש 

 שʳʪʫʜʳץʨʤʝʪʪʝʫ ʧᴅʥʜʽʢ-ʪʽʣʜʽʢ ʦײץ ʤᴅʜʝʥʠʝʪʽʥ שʪʘʨʜʳץʘ ʭʘʣʳץʩʽʥʫ ʞᴅʥʝ ʙʘʩװʳʥ ʪסʥʜʳʣʳײץ

ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʧʨʠʥʮʠʧ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʦʨʳʩ ʪʽʣʽʥʜʝ ʞװʨʛʽʟʽʣʝʪʽʥ 

ʩʳʥʳʧʪʘʨʜʘ ץʘʟʘץ ʪʽʣʽʥʜʝʛʽ ʧᴅʥʜʝʨʜʽ ʦץʫ ʢʝʟʽʥʜʝ, ץʘʟʘץ ʪʽʣʽʥʜʝ ʞװʨʛʽʟʽʣʝʪʽʥ ʩʳʥʳʧʪʘʨʜʘ ʦʨʳʩ 

ʪʽʣʽʥʜʝʛʽ ʧᴅʥʜʝʨʜʽ ʦץʫ ʢʝʟʽʥʜʝ ʞᴅʥʝ ʞʦסʘʨʳ ʩʳʥʳʧʪʘ ʦץʳʪʳʣʘʪʳʥ ʧᴅʥʜʝʨʜʽש ʢᴇʧʰʽʣʽʛʽʥ 

ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʦץʫ ʢʝʟʽʥʜʝ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ [2].  

 ʇᴅʥʜʽ ʦץʳʪʫ ʢʝʟʽʥʜʝ (CLIL) ʦץʫʰʳʣʘʨʜʳש ʪʽʣʜʽʢ ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫʳ ץʘʞʝʪ. 

"ʊʽʣʜʝʨʜʽ ʤʝשʛʝʨʫʜʽש ʞʘʣʧʳʝʫʨʦʧʘʣʳץ ʰʝשʙʝʨʽʥʝ" (CEFR ï Common European Framework of 

References for Languages) ʩᴅʡʢʝʩ, ʦץʫʰʳʣʘʨ ʝʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ʪʽʣʜʝʨʜʽ ʙʘʟʘʣʳץ 

ʧʘʡʜʘʣʘʥʫʰʳʜʘʥ (Basicuser) (ɸ1/ɸ2) ʪᴇʤʝʥ ʝʤʝʩ ʜʝשʛʝʡʜʝ ʤʝשʛʝʨʫʽ ץʘʞʝʪ. ɹײʣ ʦץʫʰʳʣʘʨʜʳש 

ʢװʥʜʝʣʽʢʪʽ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘסʜʘʡʳʥʜʘ ʤסײʘʣʽʤ ʤʝʥ ᴇʟ ʩʳʥʳʧʪʘʩʪʘʨʳʥʳש ʪʽʣʽʥ ʝʩʪʫ ʘʨץʳʣʳ 

ʪװʩʽʥʫʽ ʢʝʨʝʢ; ᴇʟʽʥ ʞᴅʥʝ ʙʘʩץʘʣʘʨʜʳ ʪʘʥʳʩʪʳʨʘ ʙʽʣʫʽ ʢʝʨʝʢ; ʩײʨʘץʪʘʨ ץʦʡʳʧ, ʦʣʘʨסʘ ʞʘʫʘʧ ʙʝʨʝ 

ʙʽʣʫʽ ʢʝʨʝʢ; ץʳʩץʘ ץʘʨʘʧʘʡʳʤ ʤᴅʪʽʥʜʝʨʜʽ ʪװʩʽʥʫʽʥ, ʦʣʘʨʜʳש ʥʘץʪʳ, ʦשʘʡ ʙʦʣʞʘʥʘʪʳʥ ʘץʧʘʨʘʪʪʳ 

ʪʘʙʫʳʥ; ץʘʨʘʧʘʡʳʤ ץʳʩץʘ ʞʘʟʙʘʣʘʨ ʤʝʥ ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ʞʘʟʫʳʥ ʙʽʣʜʽʨʝʜʽ. ɹײʣ ʜʝשʛʝʡʣʝʨ BICS 

ʞᴅʥʝ CALP ʩʠʷץʪʳ סײʳʤʜʘʨʤʝʥ ʩʘʣʳʩʪʳʨʳʣʘʜʳ.  

 CLIL ᴅʜʽʩʽʥ ץʦʣʜʘʥʳʧ ʩʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫ ʪʝʦʨʠʷʣʳץ ʪװʨʜʝ ʙʳʣʘʡ ץʘʨʘʩʪʳʨʳʣʘʜʳ: 

 ʂʽʨʽʢʪʽʨʽʣʛʝʥ ʩʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫ ʢʝʟʽʥʜʝ CLIL ᴅʜʽʩʽʥ ץʦʣʜʘʥʫʜʘ ʝʢʽ ʤʘץʩʘʪ ץʦʡʳʣʘʜʳ: 

ʧᴅʥʜʽʢ ʞᴅʥʝ ʪʽʣʜʽʢ. ʉʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫʜʘ ʤסײʘʣʽʤ ʧᴅʥʜʽʢ ʤʘʪʝʨʠʘʣʜʳ ʤʝשʛʝʨʫʜʝ ᴇʟ 

ʦץʫʰʳʣʘʨʳʥʳש ʤװʤʢʽʥ ʙʦʣʘʪʳʥ ʪʽʣʜʽʢ ץʠʳʥʜʳץʪʘʨʳʥ ʙʦʣʞʘʧ, ʦʩʳ ץʠʳʥʜʳץʪʘʨʜʳ "ʘʣʳʧ 

ʪʘʩʪʘʫ" װʰʽʥ ץʘʞʝʪ ʪʽʨʝʢʪʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ ʪʠʽʩ ʜʝʧ ʙʦʣʞʘʡʜʳ. ʇᴅʥʜʽʢ ʤʘʟʤײʥ ʨʝʪʽʥʜʝ 

ʦץʳʪʫʜʳש ʝʢʽʥʰʽ ʥʝʤʝʩʝ װʰʽʥʰʽ ʪʽʣʜʝʨʽʥʜʝ ʦץʳʪʳʣʘʪʳʥ ʤʝʢʪʝʧ ʮʠʢʣʽʥʽש ʢʝʟ ʢʝʣʛʝʥ ʪʘץʳʨʳʙʳ 

ʪʘשʜʘʣʫʳ ʤװʤʢʽʥ. ʊʽʣʜʽʢ ʤʘʟʤײʥʜʳ ʞʦʩʧʘʨʣʘʫ ʢװʨʜʝʣʽ, ᴇʡʪʢʝʥʽ ʦʣ ʙʽʨ ʞʘסʳʥʘʥ ʧᴅʥʜʽʢ 

ʤʘʟʤײʥʤʝʥ ʙʘʡʣʘʥʳʩʪʳ, ʘʣ ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʢʦʛʥʠʪʠʚʪʽ ʜʝ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʜʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ 

ʞᴅʥʝ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʽʣ ʪʫʨʘʣʳ ʙʽʣʽʤʜʝʨʽʥ ʙʘʡʳʪʫʳ ץʘʞʝʪ. CLIL ᴅʜʽʩʽʥ 

 ץʨʣʝʨʽ ʙʦʣʫʳ ʪʠʽʩ, ʙʽʨʘװʪ ץʙʘʨʣʳ שʩʘʪʪʨʘʜʳץʤʢʽʥʜʽʛʽʥʰʝ ʪʽʣʜʽʢ ʤʘװʪʘ ʤץʳ ʩʘʙʘסʘʥʜʘסʦʣʜʘʥץ

ʪᴅʩʽʣʜʽש ʝʨʝʢʰʝʣʽʛʽ ʩʦʥʜʘ ʦץʳʣʳʤ ʫʘץʳʪʪʳש ʢᴇʧ ʙᴇʣʽʛʽʥ ʘʣʘʜʳ. ɼʝʛʝʥʤʝʥ, ʤסײʘʣʽʤ ʩʘʙʘץʪʘ 

ʙʝʨʽʣʝʪʽʥ ʤʘʪʝʨʠʘʣʜʳש ʙʽʨ ʙᴇʣʽʛʽʥ ʘʫʜʠʦʤᴅʪʽʥ ʪװʨʽʥʜʝ ײʩʳʥʫʳ, ʘʣ ʦץʳʪʫʜʳש ʽʟʜʝʥʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ᴅʜʽʩʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʜʠʘʣʦʛ ʧʝʥ ᴅשʛʽʤʝ ʘʨץʳʣʳ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ 

ʪװʩʽʥʜʽʨʫʽ ʤװʤʢʽʥ. ʊʳשʜʘʣʳʤʜʳ (ʢʝʩʪʝʣʝʨʜʽ ʪʦʣʪʳʨʫ, ʩʭʝʤʘʣʘʨʜʳ ײץʨʫ, ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳʤʝʥ) 

 ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʞᴅʥʝ שʫʰʳʣʘʨʜʳץʜʘʫ ʢʝʟʽʥʜʝ ʦשʫ ʤʘʪʝʨʠʘʣʳʥ ʪʘץʡʣʝʩʪʽʨʫʛʝ ʙʦʣʘʜʳ. ʆװ

ʪʽʣʜʽʢ ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ ᴅʨ ʪװʨʣʽ ʤᴅʪʽʥʜʝʨʜʽ ʪʘשʜʘʫ ץʘʞʝʪ. ɸʫʜʠʦ ʞᴅʥʝ ʙʝʡʥʝ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʜʘ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʄᴅʪʽʥʜʝʨ, ʝʛʝʨ ʦʣʘʨ ʰʘסʳʥ ʙᴇʣʽʢʪʝʨʛʝ ʙᴇʣʽʥʛʝʥ ʙʦʣʩʘ 

ʞᴅʥʝ ʠʣʣʶʩʪʨʘʮʠʷʣʘʨʤʝʥ, ʩʭʝʤʘʣʘʨʤʝʥ, ʢʘʨʪʘʣʘʨʤʝʥ ʞᴅʥʝ ʪ.ʙ. ײʩʳʥʳʣʘʪʳʥ ʙʦʣʩʘ, ʘץʧʘʨʘʪʪʳ 

 ,ʘʥʘ ʝʤʝʩס ʜʳʣʘʨʳʥסʣ ʪʘʧʩʳʨʤʘʣʘʨ ʪʝʢ ʪʽʣʜʽʢ, ʩᴇʡʣʝʫ ʜʘײʙʦʣʘʜʳ. ɹ ץʘʡʳʨʘשʘʙʳʣʜʘʫ ʦץ

ʢʦʛʥʠʪʠʚʪʽ ʜʘסʜʳʣʘʨʜʳ ʜʘ ץʘʣʳʧʪʘʩʪʳʨʫʳ ʪʠʽʩ. ʂʦʛʥʠʪʠʚʪʽʢ ʜʘסʜʳʣʘʨʜʳ ʦʡʣʘʫʜʳש ʞʦסʘʨʳ 

ʬʦʨʤʘʣʘʨʳʥʘ (ʪʘʣʜʘʫ, ʩʠʥʪʝʟ, ʙʘסʘʣʘʫ),ʜʘʤʳʪʫ (ʪʘʥʫ, ʩᴅʡʢʝʩʪʝʥʜʽʨʫ, ʪװʩʽʥʫ) ʙʦʡʳʥʰʘ 

 ʳʟʜʳ. ɼʠʘʛʨʘʤʤʘʣʘʨʤʝʥ ʥʝʤʝʩʝ ʢʝʩʪʝʣʝʨʤʝʥשʪʘʫ ʤʘץʘʞʝʪ ʝʢʝʥʽʥ ʝʩʪʝ ʩʘץ ʘʣʳʧʪʘʩʪʳʨʫץ

ʞʘʙʜʳץʪʘʣסʘʥ ʤᴅʪʽʥʜʝʨ ʢʦʛʥʠʪʠʚʪʽʢ ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫסʘ ץʦʣʘʡʣʳ. ʄʘʪʝʨʠʘʣʜʳ ʤᴅʪʽʥʥʝʥ 

ʢʝʩʪʝʛʝ ʝʥʛʽʟʝ ʦʪʳʨʳʧ, ʦץʫʰʳ ʘץʧʘʨʘʪʪʳ ʞʽʢʪʝʡʜʽ, ʝש ʙʘʩʪʳʩʳ ʘʞʳʨʘʪʘ ʘʣʘʜʳ. ʆץʳʪʫʜʳש 

ʝʢʽʥʰʽ, װʰʽʥʰʽ ʪʽʣʽʥʜʝ ʦץʳʪʳʣʘʪʳʥ ʩʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫ ʪʽʣʜʽʢ ʞᴅʥʝ ʪʽʣʜʽʢ ʝʤʝʩ ʧᴅʥʜʝʨ 

ʤסײʘʣʽʤʜʝʨʽ ʘʨʘʩʳʥʜʘ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ʪʘʣʘʧ ʝʪʝʜʽ ʞᴅʥʝ ʢʽʨʽʢʪʽʨʽʣʛʝʥ ʧᴅʥʜʽʢ-ʪʽʣʜʽʢ ʦץʳʪʫʜʳש 

ʪᴇʨʪ ʧʨʠʥʮʠʧʽʥʜʝ ײץʨʳʣʫʳ ʪʠʽʩ[3]. 

 ʉʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫ ʢʝʟʽʥʜʝ ʤסײʘʣʽʤʛʝ ʢʝʣʝʩʽ ʩײʨʘץʪʘʨסʘ ʩװʡʝʥʫʛʝ ʙʦʣʘʜʳ:  
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 - ʢʦʤʤʫʥʠʢʘʮʠʷ: פʘʥʜʘʡʬʨʘʟʘʣʘʨ ʤʝʥ ʘʨʥʘʡʳ ʪʝʨʤʠʥʜʝʨ ʜʘʡʳʥʜʘʣʫʳ ʢʝʨʝʢ. 

ʆץʫʰʳʣʘʨʜʳש ʛʨʘʤʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʽʥ (ʤʳʩʘʣʳ, ʩʳʥ ʝʩʽʤʜʝʨʜʽ ʩʘʣʳʩʪʳʨʫ ʜᴅʨʝʞʝʩʽʥ) ʪʝʢʩʝʨʫʽʤ 

ʢʝʨʝʢʧʝ?  

 - ʪʘʥʳʤ: ʉʳʥʠ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ װʰʽʥ ץʘʥʜʘʡ ʩײʨʘץʪʘʨ ץʦʡʳʣʫʳ ʢʝʨʝʢ?  ʉʳʥ 

ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ װʰʽʥ ץʘʥʜʘʡ ʪʘʧʩʳʨʤʘʣʘʨʜʘʡʳʥʜʘʣʫ ʢʝʨʝʢ?  ʉʳʥʠ 

ʦʡʣʘʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ ʜʘ ʪʽʣ ʤʝʥ ʧᴅʥʜʽʢ ʤʘʟʤײʥʜʳ ץʘʣʘʡ ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʘʜʳ? 

 ʉʘʙʘץʪʳ ᴇʪʢʽʟʫ ʢʝʟʽʥʜʝ:  

 - ʩʘʙʘץʪʳש ʤʘץʩʘʪʳ ʤʝʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʽʥ ʥʘץʪʳʣʘʫ;  

 - ʪʽʣʜʽ װʡʨʝʥʫ װʰʽʥ ץʦʣʘʡʣʳ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥ ײץʨʫ;  

 - ʪʽʣʜʽʢʤʘץʩʘʪʪʳשʪᴇʨʪʪװʨʽʥʜʘʤʳʪʫ (ʦץʳʣʳʤ, ʪʳשʜʘʣʳʤ, ʞʘʟʳʣʳʤ, ʩᴇʡʣʝʫ);  

 -ʝʛʝʨ ץʘʞʝʪʪʽʣʽʢ ʪʫʳʥʜʘʩʘ ʦץʫʰʳʣʘʨ װʰʽʥ ʪװʩʽʥʽʢʩʽʟ ʩᴇʡʣʝʤʜʝʨ ʤʝʥ ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽʥ 

ʙʽʨʥʝʰʝʨʝʪ ץʘʡʪʘʣʘʫ;  

 -ʦץʫʰʳʣʘʨʜʳש ʞʘשʘ ʙʽʣʽʤʜʽ ץʘʙʳʣʜʘʫʳʥʘ ʳסשʘʡʣʳ ʣʝʢʩʠʢʘʥʳ ʧʘʡʜʘʣʘʥʫ, ʢʽʣʪʪʽʢ ʩᴇʟʜʝʨ 

ʤʝʥ ʞײʤʳʩ ʞװʨʛʽʟʫ;  

 ɹʘʩʪʘʧץʳ ʢʝʟʝשʽʥʜʝ ʙʽʨʽʥʰʽ ʪʽʣʜʝ ʦץʳʪʫʜʘ ʩʘʙʘץʪʘ ʦץʫʰʳʣʘʨʜʳש ʝʢʽʥʰʽ/װʰʽʥʰʽ ʪʽʣʜʽ 

  ;ʘ ʞʘʫʘʧ ʙʝʨʫʽ ʪʠʽʩסʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʪʘʧʩʳʨʤʘʣʘʨץ

 - ʩʘʙʘץʪʘ ʦץʫʰʳʣʘʨʜʳש ʝʢʽʥʰʽ/װʰʽʥʰʽ ʪʽʣʜʝʨ ʧʘʡʜʘʣʘʥסʘʥʳ װʰʽʥ ʢᴇʪʝʨʤʝʣʝʫ;  

 - ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ᴅʨʪװʨʣʽ ʽʩ-ᴅʨʝʢʝʪ ʪװʨʣʝʨʽʥ ץʦʣʜʘʥʫ.  

 ʉʦʥʳʤʝʥץʘʪʘʨ, ᴅʨʽʧʪʝʩʪʝʨʜʽשʩʘʙʘץʪʘʨʳʥʘᴇʟʘʨʘץʘʪʳʩʫʤʘשʳʟʜʳ ʘʩʧʝʢʪ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.ɹײʣ ʤסײʘʣʽʤʜʝʨ ʘʨʘʩʳʥʜʘ (ʝʢʽʥʰʽ ʥʝʤʝʩʝ װʰʽʥʰʽ ʦץʫ ʪʽʣʜʝʨʽʥʜʝ ʦץʳʪʘʪʳʥ) ʪᴅʞʽʨʠʙʝ 

ʤʝʥ ʨʝʩʫʨʩʪʘʨʤʝʥ ʘʣʤʘʩʫסʘ ʪʽʢʝʣʝʡ ʳץʧʘʣ ʝʪʝʜʽ. ɹʽʨʽʥʰʽʜʝʥ, ʦʣ װʰʽʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ᴅʨʽʧʪʝʩʽשʽʟ 

ʥʝʤʝʩʝ ʧᴅʥ ʤסײʘʣʽʤʜʝʨʽ ʩʽʟʛʝ ʩʳʥʠ ʪײʨסʳʜʘʥ ᴇʟ ʢᴇʟץʘʨʘʩʳʥ ʘʡʪʘʘ ʣʘʪʳʥʜʘʡ çʩʳʥʜʘʨʣʳʜʦʩ" 

ʪʘשʜʘʫ ץʘʞʝʪ. ɹײʣ ᴅʨʽʧʪʝʩʽשʽʟ ʥʝʤʝʩʝ ʪʽʣʜʝʥ ʩʘʙʘץ ʙʝʨʝʪʽʥ ʧᴅʥ ʤסײʘʣʽʤʜʝʨʽ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɽʢʽʥʰʽʜʝʥ, ʦץʳʪʫʜʘסʳ ᴅʨʙʽʨ ץʘʜʘʤʜʳ ᴇʟʘʨʘ ʘʣʜʳʥ ʘʣʘ ʢʝʣʽʩʫ ץʘʞʝʪ. ʆץʳʪʫ ʤʽʥʜʝʪʪʝʨʽʥ ʪʘʙʳʩʪʳ 

ʽʩʢʝ ʘʩʳʨʫ װʰʽʥ ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʦץʫʰʳʣʘʨ װʰʽʥ ʞʘסʜʘʡ ʞʘʩʘʫ ץʘʞʝʪ.  

 CLIL ᴅʜʽʩʽʥ ʧᴅʥʜʝʨʜʽ ʦץʳʪʫʜʳש ʝʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ ʪʽʣʜʝʨʽʥʜʝ ʦץʳʪʫʜʳ ʪʘʙʳʩʪʳ ʽʩʢʝ 

ʘʩʳʨʫ װʰʽʥ ʤסײʘʣʽʤʜʝʨ װʰʽʥ ʤʳʥʘʜʘʡ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʣʫʳ ʢʝʨʝʢ:  

 - ʪʽʣʜʽʢ ʧᴅʥʜʝʨ ʤסײʘʣʽʤʜʝʨʽ ʤʝʥ ʧᴅʥ ʤסײʘʣʽʤʜʝʨʽ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ 

ʦʨʥʘʪʫ װʰʽʥ ʩʘʙʘץ ʢʝʩʪʝʩʽʥ ײץʨʫ ʢʝʟʽʥʜʝ ʤסײʘʣʽʤʜʝʨ ʘʨʘʩʳʥʜʘסʳ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ 

  ;ʳʪ ʙʝʣʛʽʣʝʫץʪʳ ʫʘץʰʽʥ ʥʘװ ʡʳʤʜʘʩʪʳʨʫײ

 - ᴅʜʽʩʪʝʤʝʣʽʢ ʙʽʨʣʝʩʪʽʢʪʝʨʜʽש ʞײʤʳʩʳʥ ʞʦʩʧʘʨʣʘʫ ʢʝʟʽʥʜʝ ʪʽʣʜʽʢ ʞᴅʥʝ ʪʽʣʜʽʢ ʝʤʝʩ 

ʧᴅʥʜʝʨʜʽש ᴅʜʽʩʪʝʤʝʣʽʢ ʙʽʨʣʝʩʪʽʢʪʝʨʽʥʽש ᴇʟʘʨʘ ʙʽʨʣʝʩʢʝʥ ʞʦʩʧʘʨʳ ʞʘʩʘʣʫʳ;  

 - ʪʽʣʜʽʢ ʞᴅʥʝ ʪʽʣʜʽʢ ʝʤʝʩ ʧᴅʥʜʝʨ ʤסײʘʣʽʤʜʝʨʽ ʘʨʘʩʳʥʜʘ ᴇʟʘʨʘ  ʩʘʙʘץץʘ ץʘʪʳʩʫʳ ʞᴅʥʝ ʦʜʘʥ 

ᴅʨʽ ʞʘʣסʘʩʪʳʨʫ װʰʽʥ ʩʘʙʘץʪʳש ʨʝʬʣʝʢʮʠʷʩʳ.  

 ʊ̔ ʣʜʽʢ ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽ ʞʝʪʢʽʣʽʢʩʽʟ ʦץʫʰʳʣʘʨʜʳ ץʦʣʜʘʫ װʰʽʥ ʪʽʣʜʽʢ ʦʨʪʘʥʳ 

 ʦʣʜʘʫץ ʰʽʥʰʽ ʪʽʣʜʽװ ʞʦʩʧʘʨʳʥʘ ʝʢʽʥʰʽ ʞᴅʥʝ שʤʳʩʳʥʳײʪᴅʨʙʠʝ ʞ שʰʽʥ ʤʝʢʪʝʧʪʽװ ʘʣʳʧʪʘʩʪʳʨʫץ

ʤʘץʩʘʪʳʥʜʘ ʩʳʥʳʧʪʘʥ ʪʳʩ ʽʩ-ʰʘʨʘʣʘʨ, ץʦʩʳʤʰʘ ʢʫʨʩʪʘʨ ײʡʳʤʜʘʩʪʳʨʫ ʤװʤʢʽʥʜʽʛʽʥ ץʘʨʘʩʪʳʨʫ; 

 - ʪʽʣ ʧᴅʥʜʝʨʽ ʤסײʘʣʽʤʜʝʨʽ ʤʝʥ ʧᴅʥ ʤסײʘʣʽʤʜʝʨʽʥʝ ץʦʣʜʘʫ ʢᴇʨʩʝʪʫ װʰʽʥ ʝʢʽʥʰʽ ʞᴅʥʝ װʰʽʥʰʽ 

ʪʽʣʜʝ ʪװʨʣʽ ʽʩ-ʰʘʨʘʣʘʨ ײʡʳʤʜʘʩʪʳʨʫ. 

 CLIL ʤʦʜʫʣʽ ʤסײʘʣʽʤʛʝ ʘסʳʣʰʳʥ ʪʽʣʽ ʘʨץʳʣʳ ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʦץʫ ʧᴅʥʜʝʨʽʥ ʦץʳʪʫ װʰʽʥ 

ʙʽʣʽʤʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʘʙʘץʪʳ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʞװʨʛʽʟʫ, ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʽש 

ʙʝʣʛʽʣʽ ʙʽʨ ʪᴅʩʽʣʜʝʨʽ ʤʝʥ ʪװʨʣʝʨʽʥ ץʦʣʜʘʥʘ ʙʽʣʫ, ʩʦʥʜʘʡ-ʘץ ʧᴅʥʜʽ ʤʝשʛʝʨʫʜʽ ʙʘץʳʣʘʫʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʫ ʜʘסʜʳʣʘʨʳʥ ץʘʞʝʪʝʪʝʜʽ.  

 ʆץʫʰʳʣʘʨ CLIL ʩʘʙʘסʳʥʜʘ ʪʽʣ װʡʨʝʥʫʜʽש ʙʘʨʣʳץ ʪᴇʨʪ ʘʩʧʝʢʪʽʩʽʥ ץʦʣʜʘʥʘʜʳ: ʘץʧʘʨʘʪʪʳ 

ʦץʳʧ, ʦʥʳ ʪʘʣץʳʣʘʫʜʘ ʞʘʟʳʣʳʤ, ʪʳשʜʘʣʳʤ, ʦץʳʣʳʤ ʞᴅʥʝ ʩᴇʡʣʝʫ. CLIL ʩʘʙʘסʳ ʦץʫʰʳʣʘʨʜʘ 

ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʡ ʞᴅʥʝ ʙʘסʘʣʘʡ ʦʪʳʨʳʧ, ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. 

 ,ʘʨʘʤʘʩʪʘʥץ ʪʘʨʳʥʘץʠʳʥʜʳץ ʘʥסʘʪʘʣ ץʙʘʨʣʳ שʦʣʜʘʥʫʜʳץ ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, CLIL ᴅʜʽʩʽʥפ 

ʙײʣ ᴅʜʽʩʪʝʤʝ ʰʝʪʝʣ ʪʽʣʜʝʨʽʥ ʦץʳʪʫסʘ ʝʨʝʢʰʝ ʢᴇʟץʘʨʘʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. CLIL ᴅʜʽʩʽ ʙʽʣʽʤ ʙʝʨʫ 

ʧʨʦʮʝʩʽʥʽש ʢᴇʧʪʝʛʝʥ ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. CLIL ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ ʦץʫʰʳסʘ ʩʘʙʘץ 

ʙʘʨʳʩʳʥʜʘ ʪʽʣʜʽʢ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʘʣ ʤסײʘʣʽʤʛʝ ʦץʫʰʳʣʘʨʜʳ װʰʪʽʣʜʽʣʽʢ ʙʦʡʳʥʰʘ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʦʣʜʘʫץ
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ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ ʧʝʥ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʪʽש 

 ץʳ ʮʠʬʨʣʳסʘʤʜʘסʦץ ʘʥ ʞᴅʥʝסʘʨʘʩʪʳʨʳʣץ ʘʣʳʧʪʘʩʫ ʤᴅʩʝʣʝʣʝʨʽץ שʘʥ, ʦʥʳסʳʤʳ ʩʠʧʘʪʪʘʣסײ

ʤᴅʜʝʥʠʝʪʪʽ ʜʘʤʫʳ ʪʘʨʠʭʳ ץʦʟסʘʣʘʜʳ. פʦסʘʤʜʘסʳ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʪʽש ʤʘשʳʟʜʳ ʢʦʤʧʦʥʝʥʪʽ 

ʨʝʪʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʪʽש ʩʠʧʘʪʪʘʤʘʣʳץ ʙʝʣʛʽʣʝʨʽʥʽש ʘʰʳʣʫʳʤʝʥ ץʘʪʘʨ, ʦʣʘʨʜʳ 

 שʤᴅʜʝʥʠʝʪʪʽ ץʘʣʘʜʘ ʮʠʬʨʣʳץʙʝʣʩʝʥʜʽ ʨᴇʣʽʥʝ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. ʄʘ שʳ ʘʜʘʤʥʳסʦʣʜʘʥʫʜʘץ

ʘʜʘʤʟʘʪʪʳש ʘץʧʘʨʘʪʪʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ ʝʢʝʥʜʽʛʽ 

ʘʡʪʳʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʪʽש ʪײʞʳʨʳʤʜʘʤʘʩʳ ʧʝʥ ʙʽʣʽʤʜʽ 

 ʘʡʩʳʩʳʥʜʘ ʢᴇʨʽʥʽʩʽ ᴅʨץᴅʨ שʳʪʪʘʨʜʳסʦʩʳ ʙʘ שʡʳʤʜʘʩʪʳʨʘʪʳʥ ʧʨʠʥʮʠʧʽ ʢᴇʨʩʝʪʽʣʝʜʽ ʞᴅʥʝ ʦʥʳײ

ʪװʨʣʽ ʪײʞʳʨʳʤʜʘʤʘʣʳץ ʤʦʜʝʣʴʜʝʨ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʝʨʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥʜʳסʳ ʢᴇʨʩʝʪʽʣʝʜʽ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ ʧʦʥʷʪʠʝ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʠ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʟʘʪʨʦʥʫʪʘ ʠʩʪʦʨʠʷ 

ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʚ ʦʙʱʝʩʪʚʝ. ʅʘʨʷʜʫ ʩ ʨʘʩʢʨʳʪʠʝʤ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʚ ʦʙʱʝʩʪʚʝ, 

ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʘʢʪʠʚʥʦʡ ʨʦʣʠ ʯʝʣʦʚʝʢʘ ʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺ ʩʪʘʪʴʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʮʠʬʨʦʚʘʷ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʇʦʢʘʟʘʥʘ ʢʦʥʮʝʧʮʠʷ ʠ ʧʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʥʘʥʠʡ ʮʠʬʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʝʝ ʦʪʨʘʞʝʥʠʝ ʚ 

ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ ʠ 

ʧʨʘʢʪʠʢʘʤʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ, ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ, 

ʮʠʬʨʣʘʥʜʳʨʫ, ʠʥʪʝʨʥʝʪ, ʠʥʬʦʨʤʘʪʠʢʘ. 

 

ʎʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ ï ʙײʣ ʝש ʘʣʜʳʤʝʥ ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪװʩʽʥʫ, 

ʦʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳסʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳ ʞײʤʳʩʪʘ ʥʝʤʝʩʝ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʩʘʫʘʪʪʳ 

 ʘ ʝʤʝʩ, ʤᴅʣʽʤʝʪʪʝʨסʳʰʪʘʨץʘʡʥʘʪץ ʳʣʜʳ ʢʦʬʝץʘ ʥʝʤʝʩʝ ʘסʣ ʩʤʘʨʪʬʦʥʜʘʨײʦʣʜʘʥʘ ʙʽʣʫ. ɾᴅʥʝ ʙץ

ʙʘʟʘʩʳʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ, ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫ, ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ, 

ʛʨʘʬʠʢʘʣʳץ ʨʝʜʘʢʪʦʨʣʘʨʤʝʥ ʞײʤʳʩ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘʣʘʨ ʩʠʷץʪʳ ײץʨʘʣʜʘʨסʘ ץʘʪʳʩʪʳ. 

ʎʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ ʙװʛʽʥʜʝ ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʛʫʤʘʥʠʪʘʨʣʳץ ʢᴅʩʽʙʠ ʩʘʣʘʣʘʨʜʳש ʙʘʨʣʳץ 

ʤʘʤʘʥʜʘʨʳʥʘ ץʘʞʝʪ. ᴆʡʪʢʝʥʽ, ʝʛʝʨ ץʳʟʤʝʪʢʝʨ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʞʘʩʘʫסʘ ʞʘʫʘʧʪʳ 

ʙʦʣʤʘʩʘ ʜʘ, ʦʣ ᴇʟʽʥʽש ʧᴅʥʜʽʢ ʩʘʣʘʩʳʥʳש ʤʽʥʜʝʪʪʝʨʽʥ ʜײʨʳʩ ʪײʞʳʨʳʤʜʘʡ ʦʪʳʨʳʧ, 

ʙʘסʜʘʨʣʘʤʘʰʳסʘ ʪʝʭʥʠʢʘʣʳץ ʪʘʧʩʳʨʤʘ ץʦʷ ʙʽʣʫʽ ʢʝʨʝʢ.  

ʎʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ ï ʮʠʬʨʣʳץ ץʦסʘʤסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʤᴅʜʝʥʠʝʪʪʽץ שʘʣʳʧʪʘʩʳʧ ʢʝʣʝ 

ʞʘʪץʘʥ ʢʝʟʝשʽʥ ʙʽʣʜʽʨʝʪʽʥ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʤᴅʜʝʥʠʝʪʪʘʥʫ ʪʝʨʤʠʥʽ, ʦʥʳש ʞʝʪʝʢʰʽ ʙʝʣʛʽʣʝʨʽ 
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ʮʠʬʨʣʳץ ʵʢʦʥʦʤʠʢʘʜʘ ʢᴇʨʽʥʝʜʽ, ʘʥʘʣʦʛʪʳץ ʵʢʦʥʦʤʠʢʘʥʳ ʙײʨʳʥסʳ ᴅʣʝʫʤʝʪʪʽʢ ʥʝʛʽʟʜʝʨʜʽש 

ʢᴇʨʽʥʽʩʽ ʨʝʪʽʥʜʝ ʞʝשʝʜʽ. 

ʎʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤ ʜʘʤʫʳʥʳש ʢʝʟʝשʽ, ʠʥʬʦʨʤʘʪʠʢʘ, ʥʘʥʦ סʳʣʳʤʜʘʨʳ, 

ʙʠʦʠʥʞʝʥʝʨʠʷ, ʢʦʛʥʠʪʠʚʪʽʢ סʳʣʳʤ, ᴅʣʝʫʤʝʪʪʽʢ ʤʝʥʝʜʞʤʝʥʪ ʞᴅʥʝ ᴇʤʽʨʜʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʜʘ 

ʢʦʥʚʝʨʛʝʥʪʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝשʽʥʝʥ ʝʥʛʽʟʫ, ʩʦʥʳש ʽʰʽʥʜʝ ʟʘʪʪʘʨ, çʘץʳʣʜʳ װʡʣʝʨè, çʘץʳʣʜʳ 

 .ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʝʜʽ. ʪ.ʙ שʳʣʳʤʠ ʞʝʪʽʩʪʽʢʪʝʨʜʽס ʘ ʥʝʛʽʟʜʝʣʛʝʥסʨʫײץ ʘʣʘʣʘʨè ʠʥʪʝʨʥʝʪʽʥץ

ʂʝש ʘʫץʳʤʜʳ ʮʠʬʨʣʘʥʜʳʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ᴅʣʝʫʤʝʪʪʽʢ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳש ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳ, 

ʘʜʘʤʥʳש ʪᴅʥʽ ʤʝʥ ʩʘʥʘʩʳ, ᴅʣʝʫʤʝʪʪʽʢ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʳ ʚʠʨʪʫʘʣʜʘʥʜʳʨʫ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ 

  .ʩʳ ʜʘʤʠʜʳץʽʰʽʥʜʝ ʩʘʷʩʠ ʩʘʣʘ ʞʘ שʨʣʝʨʽ, ʩʦʥʳװʪ ץʙʘʨʣʳ שʘʪʳʥʘʩʪʘʨʜʳץ

ʎʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʪʽ ץʦʣʜʘʥʫʜʳש ʢʝשʝʶ ʪʝʥʜʝʥʮʠʷʣʘʨʳʥ ʪʘʣʜʘʫʜʘ סʳʣʳʤ, ʙʽʣʽʤ ʞᴅʥʝ 

ᴇʥʝʨ ʩʘʣʘʩʳʥʜʘסʳ ʪװʨʣʽ ʪᴅʞʽʨʠʙʝʣʝʨʜʽש ʵʤʧʠʨʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʽʥʽש ʤʘʪʝʨʠʘʣʜʘʨʳ ʦʪʘʥʜʳץ 

ʞᴅʥʝ ʰʝʪʝʣʜʽʢ סʳʣʳʤʠ ʞʫʨʥʘʣʠʩʪʠʢʘʥʳ, ʞʝʪʝʢʰʽ ʈʝʩʝʡ, ɽʫʨʦʧʘ ʞᴅʥʝ ɸʤʝʨʠʢʘ 

ʫʥʠʚʝʨʩʠʪʝʪʪʝʨʽʥʽש ʠʥʪʝʨʥʝʪ-ʩʘʡʪʪʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ץʦʣʜʘʥʳʣʘʜʳ. ʆʣ ʮʠʬʨʣʳץ 

ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ʙʘʡʣʘʥʳʩʪʳ ʦש ʞʝʪʽʩʪʽʢʪʝʨ ʤʝʥ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʪʘʣʜʘʡʜʳ. 

ʎʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ - ʙײʣ ᴅʨץʘʰʘʥ ץʦʨʰʘסʘʥ ᴅʣʝʤ ʪʫʨʘʣʳ ʤʘשʳʟʜʳ ʩʘʥʜʳץ ʮʠʬʨʣʳץ 

ʪװʩʽʥʽʢ, ץʳʟʤʝʪʪʽש ʢʝʟ-ʢʝʣʛʝʥ ʪװʨʽʥʜʝ ʩʘʥʜʘʨʜʳ ʤץײʠʷʪ ʧʘʡʜʘʣʘʥʫ, ʮʠʬʨʣʘʥʜʳʨʫ ʪᴅʫʝʢʝʣʜʝʨʽʥ 

ʜᴅʣ ʝʩʝʧʪʝʫ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘʤʫʜʳײ שʟʘץ ʤʝʨʟʽʤʜʽ ʩʮʝʥʘʨʠʡʣʝʨʽʥ ʞʦʙʘʣʘʫ, ʪʘʫ-ʢʝʥ ᴇʥʜʽʨʽʩʽ, 

ʩʘʥʜʳץ ʘץʧʘʨʘʪʪʳ ʢᴅʩʽʙʠ ᴇשʜʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʜʘסʜʳʣʘʨʳʥʳש ʢʝʰʝʥʽ.  

ʊʘʨʠʭʠ ʪײʨסʳʜʘʥ ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץ ʘץʧʘʨʘʪʪʳץ ʩʘʫʘʪʪʳʣʳץץʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʙײʣ 

ʜᴅʩʪװʨʣʽ ʪװʨʜʝ ʘʜʘʤʥʳש ʢʝʣʝʩʽ ʘץʧʘʨʘʪ ʘʣʫ, ʙʘסʘʣʘʫ ʞᴅʥʝ ʙʝʣʛʽʣʝʥʛʝʥ ʤʘץʩʘʪʪʘʨ װʰʽʥ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫ װʰʽʥ ᴇʟʽʥʽש ʘץʧʘʨʘʪʪʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ײʪʳʤʜʳ ʙʘסʘʣʘʫ ץʘʙʽʣʝʪʽ ʤʝʥ ץʘʙʽʣʝʪʽ ʜʝʧ 

ʪװʩʽʥʝʜʽ. 

ʂᴇʧʪʝʛʝʥ ʤʳשʞʳʣʜʳץʪʘʨ ʙʦʡʳ ʘʜʘʤʟʘʪ ץʦסʘʤʥʳש ʘץʧʘʨʘʪʪʳץ ʩʘʣʘʩʳʥʳש ʜʘʤʫ ʪʘʨʠʭʳʤʝʥ 

ʞᴅʥʝ ʦʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʞʘᴃʘʥʜʳץ ץʘʡʪʘ ײץʨʫʣʘʨʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʽʥʽש ʤᴅʜʝʥʠ 

ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʘʨץʳʣʳ çʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץè ʞᴅʥʝ ʦʜʘʥ ᴅʨʽ çʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪè 

ʜʝʧ ʘʪʘʣʘʪʳʥ ʞʦʣסʘ ʪװʩʪʽ. ɹײʣ ץʦסʘʤʜʘסʳ ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪ ʞװʡʝʩʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʳש 

ʪʘʨʠʭʠ ʥʝʛʽʟʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʪʘʨʠʭʠ ʵʚʦʣʶʮʠʷʣʳץ ʪײʞʳʨʳʤʜʘʤʘסʘ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

ɸץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ, ʞʘʣʧʳ ʤᴅʜʝʥʠʝʪ ʩʠʷץʪʳ, ʪʘʨʠʭʠ ʪװʨʜʝ ʜʘʤʳʧ 

ʢʝʣʝʜʽ ʞᴅʥʝ ʙײʨʳʥ "ɸץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪ" ʜʝʧ ʩʘʥʘʣסʘʥ ʥᴅʨʩʝ, ʞʘשʘ ʪʘʨʠʭʠ ʢʝʟʝשʜʝ ʢᴇʧʰʽʣʽʢ 

ʪײʨסʳʩʳʥʘʥ ʝʥʜʽ ᴇʟʝʢʪʽ ʙʦʣʤʘʫʳ ʤװʤʢʽʥ ʞᴅʥʝ ʘʟ סʘʥʘ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ץʦʩʧʘסʘʥʜʘ, ʪʘʨʠʭʪʳש 

ʧʦʣʠʛʦʥʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʤᴅʜʝʥʠʝʪʪʽש ʙʦʣʤʘʫʳ ʤװʤʢʽʥ. ɹʽʨʘץ ʢʝʨʽʩʽʥʰʝ - ᴇʪʢʝʥ ʘץʧʘʨʘʪʪʳץ 

ʤᴅʜʝʥʠʝʪʪʽש ʙʦʣʤʘʫʳ ץʘʟʽʨʛʽ ʤᴅʜʝʥʠʝʪʢʝ ʘʡʥʘʣʫʳ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ ʢʝʟ-ʢʝʣʛʝʥ ʜᴅʫʽʨʜʝʛʽ 

ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʘʜʘסʳ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʪʽ ʤᴅʜʝʥʠ ʜᴅʩʪװʨʣʝʨʛʝ ʥʝʤʝʩʝ ʞʘשʘʣʳץʪʘʨסʘ ץʘʪʳʩʪʳ 

ʢʘʪʝʛʦʨʠʷʣʳץ ʥʝʛʘʪʠʚʠʟʤʛʝ ײʰʳʨʘʤʘʡ, ᴇʪʝ ʤץײʠʷʪ ʙʘסʘʣʘʫ ʢʝʨʝʢ. 

çɸץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪè סײʳʤʳ ʘʜʘʤʜʘʨ ᴇʤʽʨʽʥʽש ʘץʧʘʨʘʪʪʳץ 

ʘʩʧʝʢʪʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʤᴅʜʝʥʠʝʪʪʽש ʙʽʨ ץʳʨʳʥ ʩʠʧʘʪʪʘʡʜʳ. ɹײʣ ʘʩʧʝʢʪʪʽש ʘץʧʘʨʘʪʪʳץ 

 ʧʘʨʘʪץʳ ʘסʘʡʥʘʣʘʩʳʥʜʘ שʘʟʽʨʛʽ ʢʝʟʜʝ ᴅʨ ʘʜʘʤʥʳץ ʥʝʤʽ ᴇʩʽʧ ʦʪʳʨʘʜʳ; ʞᴅʥʝװ ʳ ʨᴇʣʽסʘʤʜʘסʦץ

ʘסʳʥʜʘʨʳʥʳש ʞʠʳʥʪʳסʳ ʩʦʥʰʘʣʳץʪʳ װʣʢʝʥ, ʘʣʫʘʥ ʪװʨʣʽ ʞᴅʥʝ ʘʫץʳʤʜʳ, ʙײʣ ʦʥʳש ʘץʧʘʨʘʪʪʳץ 

ʦʨʪʘ ʟʘשʜʳʣʳץʪʘʨʳʥ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʘסʳʥʜʘʨʜʘ ʥʘʚʠʛʘʮʠʷ ץʘʙʽʣʝʪʽʥ ʙʽʣʫʽʥ ʪʘʣʘʧ ʝʪʝʜʽ. 

 שʘʨʘʡ ʙʽʟ ʝʨʽʢʩʽʟ ᴅʨʙʽʨ ʩʘʣʘʥʳץ ʘ ʙʘʩʫʳʥʘסʜʘʤʫʳ ʘʣ שʩʘʣʘʩʳʥʳ ץʧʘʨʘʪʪʳץʘ שʘʤʥʳסʦפ

ʜʘʤʫʳʥʘ ʢװʰ ʩʘʣʤʘʡ-ʘץ ʩʝʨʧʽʥ ʙʝʨʝʤʽʟ. פʘʟʽʨʛʽ ץʦסʘʤʜʘï ץʦסʘʤʥʳש ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ 

ʢʽʨʽʢʧʝʛʝʥ ʩʘʣʘʩʳ ʞʦץ ʰʳסʘʨ. ɸץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘ ʙʘʩʪʳ ʨʝʩʫʨʩ ʘץʧʘʨʘʪ ʜʝʧ ʪװʩʽʥʩʝʢ, ʘץʧʘʨʘʪ 

ʜʝʛʝʥʽʤʽʟ ï ʙʽʣʫ, ʷסʥʠ ʙʽʣʽʤ. ɸץʧʘʨʘʪʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʧʨʦʮʝʩʽ ï ᴇʤʽʨʽʤʽʟʜʽש 

ᴅʨ ץʳʨʳʥʜʘ ʙʽʣʽʤʜʽ, ʙʽʣʫʜʽ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʩʦʣ ʙʽʣʛʝʥʜʽ ʜײʨʳʩ ץʦʣʜʘʥʫ ʤʝʥ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ɸץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʪʽ, ʙʽʨ ʞʘסʳʥʘʥ, ץʘʟʽʨʛʽ ʘʜʘʤʥʳש ʙʦʣʤʳʩʳʥʳש 

 ץʜʘ, ʵʪʥʠʢʘʣʳ שʳʥʘʥ, ʦʣ ᴅʨ ʘʜʘʤʥʳסʘ ʙʦʣʘʜʳ, ʝʢʽʥʰʽ ʞʘסʘʨʘʩʪʳʨʫץ ʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝײץ

 ,ʳʤʜʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥסᴇʟʘʨʘ ʞʘ שʤᴅʜʝʥʠʝʪʪʝʨʜʽ ץʣʪʪʳײ ʞᴅʥʝ ץʜʘ, ʵʪʥʦʩʪʳ שʪʳץʘʫʳʤʜʘʩʪʳץ

ʦʣʘʨʜʳש ʘʜʘʤʟʘʪʪʳש ʞʘʣʧʳ ʪᴅʞʽʨʠʙʝʩʽʤʝʥ ʙʘʡʣʘʥʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʧʨʠʥʮʠʧʪʝʨ ʤʝʥ 

ʥʘץʪʳ ʤʝʭʘʥʠʟʤʜʝʨʜʽש ʞʠʳʥʪʳסʳ ʨʝʪʽʥʜʝ ʪװʩʽʥʽʣʝʜʽ.ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ 

ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ ʤʝʢʝʤʝʥʽץ שʘʟʽʨʛʽ ʘץʧʘʨʘʪʪʳץ-ʤᴅʜʝʥʠ 

ʦʨʪʘʜʘסʳ "ᴇʤʽʨʛʝ" ʜʘʡʳʥʜʳסʳʥʳש ᴅʨʪװʨʣʽ ʘʩʧʝʢʪʽʣʝʨʽ ʝʩʢʝʨʽʣʝʜʽ. 



190 

 

 ʳ ʬʦʨʤʘʣʘʨʳʥסʨʳʥײʙ ץʙʘʨʣʳ שʤᴅʜʝʥʠʝʪ ᴇʟʽʥʽ ץʳ ʮʠʬʨʣʳסʘʤʜʘסʦץ ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʘפ

ʙʦʡʳʥʘ ʩʽשʽʨʽʧ, ʦʣʘʨʜʳ ʙʽʨ ײץʨʘʣסʘ ʙʽʨʽʢʪʽʨʜʽ. ʆʣ ᴅʣʝʫʤʝʪʪʽʢ ᴇʤʽʨʜʽש ʝʨʝʢʰʝ ʘʩʧʝʢʪʽʩʽ ʨʝʪʽʥʜʝ 

ᴅʣʝʫʤʝʪʪʽʢ ץʳʟʤʝʪʪʽש ʦʙʲʝʢʪʽʩʽ, ײץʨʘʣʳ ʞᴅʥʝ ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝʜʽ, ʘʜʘʤʜʘʨʜʳש 

ʧʨʘʢʪʠʢʘʣʳץ ץʳʟʤʝʪʽʥʽש ʩʠʧʘʪʳ ʤʝʥ ʜʝשʛʝʡʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʩʫʙʲʝʢʪ ץʳʟʤʝʪʽʥʽש ʞᴅʥʝ ʞʘʩʘʣסʘʥ, 

ʤᴅʜʝʥʠ ʦʙʲʝʢʪʽʣʝʨʜʽ ʩʘץʪʘʫ, ʪʘʨʘʪʫ ʞᴅʥʝ ʪײʪʳʥʫ ʧʨʦʮʝʩʽʥʽש ʥᴅʪʠʞʝʩʽ. 

 ʧʘʡʜʘ ʙʦʣʫʳ שʝʨʝʢʰʝ ʬʦʨʤʘʩʳ, ʦʥʳ שʩʘʷʩʘʪʪʳ ץʧʘʨʘʪʪʳץʤᴅʜʝʥʠʝʪ ï ʘ ץʘʟʽʨʛʽ ʮʠʬʨʣʳפ

 ץʘʥ ʮʠʬʨʣʳסʜʘʤʳ שʤʢʽʥ ʙʦʣʘʜʳ. ʄᴅʜʝʥʠʝʪʪʽװʘʥʘ ʤס ʽʥʜʝשʙʝʣʛʽʣʽ ʙʽʨ ʢʝʟʝ שʘʤ ᴇʤʽʨʽʥʽסʦץ

ʥʳʩʘʥʳ ʙʝʣʛʽʣʽ ʙʽʨ ʪʘʨʠʭʠ ʜᴅʡʝʢʪʽʣʽʢʪʝ ʙʦʣʳʧ ʞʘʪץʘʥ ʞᴅʥʝ ץʘʟʽʨʛʽ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ ʞװʡʝʩʽʥ 

 ʘʪʘʨ ʽʨʛʝʣʽץʨʘʡʪʳʥ ʙʽʨײץ ʘʞʝʪʪʽʣʽʢʪʽץ "ʘʥ "ʠʥʪʝʛʨʘʣʜʳסʘʨץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʥʝʛʽʟʛʽ ʨᴇʣ ʘʪץ

ᴅʣʝʫʤʝʪʪʽʢ ʪʘʨʠʭʠ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʥᴅʪʠʞʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʥʳש 

ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ ʝʪʢʝʥ ʙʽʨʥʝʰʝ ʩʝʙʝʧʪʝʨʜʽ ʘʪʘʫסʘ ʙʦʣʘʜʳ. 

-ʪʘʡ ᴅʣʝʫʤʝʪʪʽʢץʪʘʨʠʭʠ ʵʚʦʣʶʮʠʷʩʳ ʘʡʪʘʨʣʳ שʩʘʣʘʩʳʥʳ ץʧʘʨʘʪʪʳץʘ שʘʤʥʳסʦפ .1

ʪʝʭʥʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʪʫʜʳʨʜʳ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ץʦʣ ʞʝʪʽʤʜʽ ʘץʧʘʨʘʪ ʧʝʥ ʙʽʣʽʤ ʢᴇʣʝʤʽʥʽש 

ʘʨʪʫʳʥʘ ᴅʢʝʣʜʽ. 

2. ɹײʣ ʧʨʦʮʝʩʩ ʘץʧʘʨʘʪʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ, ʩʘץʪʘʫ, ץʦʨסʘʫ ʞᴅʥʝ ʙʝʨʫ ʪᴅʩʽʣʽʥ ʘʥʳץʪʘʡʪʳʥ 

ʙʝʣʛʽʣʽ ʙʽʨ ʪʘʨʠʭʠ ʘʥʳץʪʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ ʞᴅʥʝ ʜʘʤʫʳʤʝʥ 

 .ʨʜʽװʘʪʘʨ ʞץ

3. ɸץʧʘʨʘʪʪʳץ ʩʘʣʘʥʳש ʞᴅʥʝ ʦסʘʥ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ץʦסʘʤ װʰʽʥ ʙʽʨץʘʪʘʨ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʪʝʨ ʪʫʳʥʜʘʜʳ. 

ɹװʛʽʥʛʽ ʘץʧʘʨʘʪʪʳץ ʧʨʦʛʨʝʩʩ ʙʘʨסʘʥ ʩʘʡʳʥ ʘʤʙʠʚʘʣʝʥʪʪʽ ʩʠʧʘʪץʘ ʠʝ ʙʦʣʫʜʘ: װʥʝʤʽ ᴇʩʽʧ 

ʢʝʣʝ ʞʘʪץʘʥ ʘץʧʘʨʘʪʪʳץ ʘסʳʥ ʢװʰʝʡʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʘץʧʘʨʘʪʪʳץ ʞʝʪʽʩʧʝʫʰʽʣʽʢʧʝʥ װʡʣʝʩʝʜʽ. 

 ץʧʘʨʘʪʪʳץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʪʠʽʩʪʽ ʘץ ʘʤ ʪʘʣʘʧ ʝʪʝʪʽʥ ᴅʣʝʫʤʝʪʪʽʢ ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽסʦץ ʘʤסʦפ

ʙʦʣʤʳʩʪʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ, ʙʽʨʘץ ʙʽʨ ʤʝʟʛʽʣʜʝ ʞʘשʘʜʘʥ ʪʫʳʥʜʘʡʪʳʥ 

 ʰʽʥװ ʘʙʳʣʜʘʫץ ʘʫ ʞᴇʥʽʥʜʝ ʰʝʰʽʤʜʝʨסʦʨץ ʘʫʽʧʪʝʨʜʝʥץ ץʘʫʽʧʪʝʨʜʝʥ, ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʮʠʬʨʣʳץ

 ʦʣ ʞʝʪʽʤʜʽץ ʨʣʳʤײסʳʥʘ ʪʘʧ ʙʦʣʘʪʳʥ ʥʝסʘʥ ʪʘʧʰʳʣʳץᴇʩʽʧ ʢʝʣʝ ʞʘʪ שʧʘʨʘʪʪʳץʘʞʝʪʪʽ ʘץ

ʘץʧʘʨʘʪʪʳ ʘʣʘʜʳ.  

ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ץʦסʘʤʥʳש ʙʦʣʘʰʘץ ᴇʤʽʨʽ ʘʢʪʦʨʣʘʨʜʳש ʙʽʣʽʤʽ ʤʝʥ ʙʽʣʽʢʪʽʣʽʛʽʥʝ, 

ʦʣʘʨʜʳש ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ. ʎʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ ץʦסʘʤʜʳץ 

ʞװʡʝʣʝʨʜʽש ʩʘץʪʘʣʫʳ ʤʝʥ ʪײʨʘץʪʳ ʜʘʤʫʳʥʳש ʙʘʩʳʤ ʬʘʢʪʦʨʳʥʘ ʘʡʥʘʣʫʜʘ. ʆʩʳ ʬʘʢʪʽʥʽ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʙװʛʽʥʜʝ ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ᴅʨʪװʨʣʽ ʙʘסʜʘʨʣʘʤʘʣʘʨ ץʘʣʳʧʪʘʩʫʜʘ, ʜʘʤʫʜʳש 

ʘץʧʘʨʘʪʪʳץ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ װʰʽʥ ʨʝʩʫʨʩʪʘʨ ʙᴇʣʽʥʫʜʝ. ɹʽʨ ʤʳʩʘʣ-ʖʅɽʉʂʆ-ʥʳש ʤʝʜʠʘ-

ʘץʧʘʨʘʪʪʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ʜʘʤʳʪʫסʘ ʘʨʥʘʣסʘʥ ʞײʤʳʩʳ. ɹײʣ ʖʅɽʉʂʆ-ʥʳ2007 ש ʞʳʣʳ ײʩʳʥסʘʥ 

ʢʝʰʝʥʜʽ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ. 

ɹװʛʽʥʛʽ ʮʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ ï ʘʜʘʤʟʘʪʪʳש ʘץʧʘʨʘʪʪʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʞʘʣʧʳ ʤᴅʜʝʥʠʝʪʪʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ. ɹײʣ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘסʳ ʮʠʬʨʣʳץ 

ʤᴅʜʝʥʠʝʪʪʽ ʜʘʤʳʪʫʜʳש ʘʨʘʣʳץ ʥᴅʪʠʞʝʩʽ ʞᴅʥʝ ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʥʳש ʝש ʜʘʤʳסʘʥ ʢʝʟʝשʽ, ʙʝʣʛʽʣʽ 

ʙʽʨ ʩʘʥʜʳץ ʤᴅʜʝʥʠ ʦʨʪʘʥʳ ײץʨʫʜʳ ʢᴇʟʜʝʡʪʽʥ ʩʘʧʘʣʳ ʞʘשʘ ʢʝʟʝש. ʎʠʬʨʣʳץ ʦʨʪʘʜʘ ʘץʧʘʨʘʪʪʳש 

ʤʘשʳʟʜʳʣʳסʳ ץʦסʘʤʥʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʨʝʩʫʨʩʳ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳװ שʣʢʝʥ 

ʵʚʨʠʩʪʠʢʘʣʳץ ᴅʣʝʫʝʪʽ ʨʝʪʽʥʜʝ ʪʦʣʳץ ʪװʩʽʥʽʣʝʜʽ, ʽʩ ʞװʟʽʥʜʝ ʮʠʬʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʦץʳʪʫ ʪʝʪʽʛʽ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, ʘץʧʘʨʘʪץʘ, ץʦסʘʤʥʳש ʤᴅʜʝʥʠ ײץʥʜʳʣʳץʪʘʨʳʥʘ ʪʦʣʳץ ץʦʣ ʞʝʪʽʤʜʽʣʽʢ 

 ,ʢʽʪʘʧ ץʘ, ʩʦʥʜʘʡ-ʘסʘʣʳʧʪʘʩʪʳʨʫץ ʤᴅʜʝʥʠʝʪʽʥ ץʮʠʬʨʣʳ שʘʤʥʳסʦץ ,ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. ᴄʨʠʥʝץ

ʤײʨʘסʘʪ, ʤʫʟʝʡ ץʦʨʣʘʨʳʥ ʜʠʛʠʪʘʣʠʟʘʮʠʷʣʘʫ, ײʣʪʪʳץ ʞᴅʥʝ ײʣʪʪʳץʪʘʥ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝʛʽ 

ʵʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʭʘʥʘʣʘʨʜʳ ײץʨʫ ʙʦʡʳʥʰʘ ʽʨʛʝʣʽ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʫʛʝ ʪʠʽʩ.  

ʎʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪʪʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽ ʙʘʨ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤ, ʙʽʨ ʞʘסʳʥʘʥ, 

ʪʦʣʝʨʘʥʪʪʳʣʳץʪʳ, ʢʝʟ-ʢʝʣʛʝʥ ʘʜʘʤʥʳש ʧʽʢʽʨʽʥʝ ʪᴇʟʽʤʜʽʣʽʢʪʽ, ʦʥʳש ʤʽʥʝʟ-ײץʣץʳʥ, ʘץʧʘʨʘʪʪʳץ 

ʜװʥʠʝʪʘʥʳʤʳʥ, ʞʝʢʝ ʪײʣסʘʥʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽ ʜʝשʛʝʡʽʥʝ ʘʜʘʣʜʳץʪʳ, ʦסʘʥ ᴇʟʽʥʜʽʢ ײץʥʜʳ 

 ʪʘʨʳʥץʳץײץ ץᴇʟʽʥ-ᴇʟʽ ʪᴅʨʙʠʝʣʝʫ ʞᴅʥʝ ʥʘʜʘʥʜʳ שʘʥʳסʣײʘʨʘʫʜʳ, ʞʝʢʝ ʪץ ʙʳʣʳʩ ʨʝʪʽʥʜʝײץ

ʪʘʥʫʜʳ ʙʦʣʞʘʡʜʳ. ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ץʦסʘʤʥʳש ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʽ ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪʪʽש 

 ʨʽ ʨʝʪʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫװʙʽʨ ʪ שʘʥ ᴅʣʝʫʤʝʪʪʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳסʳʪʪʘʣסʘ ʙʘסʨʫײץ ʛʝʡʽʥשʘʞʝʪʪʽ ʜʝץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʜʘʤʫʳʥʘ, ʪʘʨʘʣʫʳʥʘ ʞᴅʥʝ ʪʠʽʤʜʽ ᴅʩʝʨʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥʜʽʛʽ ʢᴇʨʽʥʝʜʽ. 

ʎʠʬʨʣʳץ ʤᴅʜʝʥʠʝʪ ʩʘʣʘʩʳʥʘ ʤᴅʜʝʥʠ ײץʥʜʳʣʳץʪʘʨʜʳ ʤʝʤʣʝʢʝʪ ʢʝʧʽʣʜʽʢ ʙʝʨʛʝʥ 

ʤᴅʜʝʥʠʝʪʪʽ ʮʠʬʨʣʘʥʜʳʨʫ ʧʨʦʮʝʩʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʙʝʢʽʪʽʣʛʝʥ ʅʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʙʘʟʘ 
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ʥʝʛʽʟʽʥʜʝ, ʩʦʥʜʘʡ-ʘץ ץʘʫʽʧʩʽʟʜʽʢʪʽש ʩʝʥʽʤʜʽ ʞװʡʝʩʽʥ ײץʨʫ ʥʝʛʽʟʽʥʜʝ ʞʘסʳʤʩʳʟ ᴅʩʝʨʜʝʥ ץʦʨסʘʫ ʜʘ 
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 ʳʪʪʘ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʢʘʨʪʘʣʘʨʳ, ʢʽʣʪʪʝʨ ʞᴅʥʝ ʙʽʨʝʛʝʡ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ʞʝʢʝץʘʟʽʨʛʽ ʫʘפ

ʪײʣסʘʥʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽש ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʽ ʪʠʽʩʪʽ ʜᴅʨʝʞʝʜʝ ʩʝʥʽʤʜʽ ʝʤʝʩ. ʀʜʝʥʪʠʬʠʢʘʪʦʨʜʳש 

ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘסʳ ʤʘשʳʟʜʳ ץʘʜʘʤ-ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʣʝʨʽ װʰʽʥ ʙʠʦʤʝʪʨʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʰʝʰʽʤ ʪʘʙʫסʘ ʙʦʣʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʤᴅʩʝʣʝʣʝʨ ᴇʪʝ 

ʢʝש. ʄʳʩʘʣʳ: 

- ʧʘʨʦʣʴʜʝʨʜʽ, ʢʘʨʪʘʣʘʨʜʳ, ײץʞʘʪʪʘʨʜʳ ײʨʣʘʫ ʥʝʤʝʩʝ ʞʘʩʘʥʜʳ ʢᴇʰʽʨʫ ʝʩʝʙʽʥʝʥ 

ʰʘʙʫʳʣʜʘʫʰʳʥʳש ʢװʟʝʪʽʣʝʪʽʥ ʘʡʤʘץץʘ ʥʝʤʝʩʝ סʠʤʘʨʘʪץʘ ʢʽʨʫʽʥ ʙʦʣʜʳʨʤʘʫ; 

- ʘץʧʘʨʘʪץʘ ץʦʣ ʞʝʪʢʽʟʫʜʽ ʰʝʢʪʝʫ ʞᴅʥʝ ʦʥʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʘץʩʘʪʳʥʜʘ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; 

 ;ʩʘʪ ʙʝʨʫץײʘ ʨסʘʥ ʤʘʤʘʥʜʘʨסʘʣʘʪʳʥ ʦʙʲʝʢʪʽʣʝʨʛʝ ʪʝʢ ʩʝʨʪʠʬʠʢʘʪʪʘʣסʦʨץ -

 ʘʣʜʳʥ שʳʥʜʘʨʜʳסʩʪʝʤʝ ʰʳװ ʘ ʙʘʡʣʘʥʳʩʪʳסʡʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫװʦʣʜʘʥʫ ʞץ ʦʣ ʞʝʪʢʽʟʫʜʽץ -

ʘʣʫ; 
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 ʤʳʩ ʢʝʩʪʝʩʽʥʝ ʩᴅʡʢʝʩʪʽʛʽʥ ʝʩʝʧʢʝ ʘʣʫʜʳײʘ ʢʽʨʫʽʥ ʞᴅʥʝ ʞץʠʤʘʨʘʪס שʳʟʤʝʪʢʝʨʣʝʨʜʽץ -

ʞװʨʛʽʟʫ. 

60-ʰʳ ʞʳʣʜʘʨʳ ᴅʨʪװʨʣʽ ʙʠʦʤʝʪʨʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʦʡʳʥʰʘ ʙʝʪʪʽ ʘʥʳץʪʘʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴅʟʽʨʣʝʫʜʽש ʙʘʩʪʘʣʫʳ ʙʘʩʪʘʣʜʳ. ɸʣʘʡʜʘ, ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫʜʳש ʪᴅʞʽʨʠʙʝʣʽʢ 

ʥᴅʪʠʞʝʣʝʨʽ ʩʦסשʳ ʞʳʣʜʘʨʳ סʘʥʘ ʢᴇʨʽʥʝʜʽ. פʘʟʽʨʛʽ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽץ שʫʘʪʳ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʽʣʛʝʥ 

ʘʣʛʦʨʠʪʤʜʝʨʜʽש ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ץʦʣ ʞʝʪʽʤʜʽ ᴇʥʽʤʜʽ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ 

[1]. 

ɸʜʘʤʥʳש ʞʝʢʝ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ץʦʣʜʘʥʫ ʠʜʝʷʩʳ ʞʘשʘʣʳץ ʝʤʝʩ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ץʘʫʽʧʩʽʟʜʽʢ 

ʞװʡʝʣʝʨʽʥʜʝ ʞʝʢʝ ʪײʣסʘʥʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽש ʢᴇʧʪʝʛʝʥ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʪʽʟʽʤʽ ʪʘʥʳʤʘʣ. ʆʣʘʨ: 

- ʩʘʫʩʘץ ʽʟʽ (ʞʝʢʝ ʞᴅʥʝ ʪʦʣʳץ ץʦʣʪʘשʙʘ); ʠʥʬʨʘץʳʟʳʣ 

- ʙʝʪ ʢᴇʨʽʥʽʩʽ (ʦʧʪʠʢʘʣʳץ ʞᴅʥʝ ʠʥʬʨʘץʳʟʳʣ ʩʫʨʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ); 

- ʜʘʫʳʩʳ; 

- ʙʘʩץʘ ʩʠʧʘʪʪʘʤʘʣʘʨ. 

ɹʘʨʣʳץ ʙʠʦʤʝʪʨʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫʜʽש ᴇʟʽʥʜʽʢ 

ᴅʜʽʩʪʝʨʽ ʤʝʥ ᴅʜʽʩʪʝʨʽ ʙʘʨ. ɸʣʘʡʜʘ, ʙʘʨʣʳץ ᴅʜʽʩʪʝʨ ʙʽʨ-ʙʽʨʽʥʝʥ ʧʘʡʜʘʣʘʥʫ ʳסשʘʡʣʳʣʳסʳ ʤʝʥ 

ʥᴅʪʠʞʝʥʽש ʜᴅʣʜʽʛʽʤʝʥ ʙᴇʣʽʥʝʜʽ. ɹʠʦʤʝʪʨʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʝʟʝשʢʝʟʝשʤʝʥ ץʦʣʜʘʥʳʣʘʜʳ: 

- ʥʳʩʘʥʜʳ ʩʢʘʥʝʨʣʝʫ; 

- ʞʝʢʝ ʘץʧʘʨʘʪ ʘʣʫ; 

 ;ʨʘʩʪʳʨʫײץ ʣʛʽʥʽװ -

- ʘסʳʤʜʘסʳ ʰʘʙʣʦʥʜʳ ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʤʝʥ ʩʘʣʳʩʪʳʨʫ. 

ɹʠʦʤʝʪʨʠʷʣʳץ ʪʘʥʫ ʞװʡʝʩʽ ʙʝʣʛʽʣʽ ʙʽʨ ʤʦʜʝʣʴʜʽ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʙʝʣʛʽʣʽ ʙʽʨ 

ʬʠʟʠʦʣʦʛʠʷʣʳץ ʥʝʤʝʩʝ ʤʽʥʝʟ-ײץʣʳץ ʩʠʧʘʪʪʘʤʘʩʳʥʳש ʩᴅʡʢʝʩʪʽʛʽʥ ʘʥʳץʪʘʡʜʳ . 

ɸʜʘʤʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ᴇʥʝʨʢᴅʩʽʧ ʧʝʥ ʪʝʤʽʨʞʦʣ ʢᴇʣʽʛʽʥʽש 

ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʳʥʜʘ ץʦʣʜʘʥʳʣʘʜʳ. ɸʜʘʤʜʳ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʙʘץʳʣʘʫ - ᴇʪʢʽʟʫ ʧʫʥʢʪʪʝʨʽʥʽש 

ʞײʤʳʩʳʥʜʘ, ץʳʟʤʝʪʢʝʨʣʝʨʜʽש ʞײʤʳʩ ʫʘץʳʪʳʥ ʝʩʝʧʢʝ ʘʣʫ ʢʝʟʽʥʜʝ, ʞײʤʳʩ ʦʨʳʥʜʘʨʳʥʘ, 

ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨסʘ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʛʝ ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ʰʝʢʪʝʫʜʝ ʞᴅʥʝ ʪ.ʙ. ʪʘʣʘʧ 

ʝʪʽʣʝʜʽ. ɹʝʪ ʙʝʡʥʝʩʽ ʙʦʡʳʥʰʘ ʘʜʘʤʜʳ ʪʘʥʫ ᴅʜʽʩʪʝʨʽʥ ʝʥʛʽʟʫ ʢᴅʩʽʧʦʨʳʥʜʘסʳ ʞײʤʳʩ ʫʘץʳʪʳʥ 

ʝʩʝʧʢʝ ʘʣʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʝʜʽ. 

ɹʝʪ ʙʝʡʥʝʣʝʨʽʥ ʪʘʥʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʨ ץʳʟʤʝʪʢʝʨʜʽש ʞײʤʳʩ ʦʨʥʳʥʜʘ ʙʦʣʫ ʫʘץʳʪʳʥ ʝʩʝʧʪʝʫ 

ʞᴅʥʝ ץʳʟʤʝʪʢʝʨʣʝʨʜʽש ʢᴅʩʽʧʦʨʳʥסʘ ʢʝʣʫ ʞᴅʥʝ ʢʝʪʫ ʫʘץʳʪʳʥ ʙʝʣʛʽʣʝʫ ʦʧʝʨʘʮʠʷʣʘʨʳʥʜʘ 

 ʳʥ ʘʚʪʦʤʘʪʪʳסʘʣʳץʩײʧʥװʪ שʳʪʫ ʢʝʟʽʥʜʝ ʪʘʥʳʣʘʪʳʥ ʦʙʲʝʢʪʽʥʽץʪʘʥ ʦץʘʰʳפ .ʦʣʜʘʥʫʜʳ ʪʘʙʘʜʳץ

ʪװʨʜʝ ʪʘʥʫ ʞᴅʥʝ ʨʘʩʪʘʫ ץʘʞʝʪ. 

ɾײʤʳʩʪʘ ʙʝʪ ʙʝʡʥʝʩʽʥʜʝʛʽ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ ʥװʢʪʝʣʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ ɻʘʙʦʨ ʪʦʣץʳʥʜʘʨʳ 

 ʣʝʩʽ 86%װ ʨʳʩ ʪʘʥʫײʢʪʝʣʝʨ ʩʘʥʳ 35-45 ʙʦʣʜʳ. ɹʝʡʥʝʣʝʨʜʽ ʜװʥ ץʦʣʜʘʥʳʣʜʳ. ɸʥʪʨʦʧʦʤʝʪʨʠʷʣʳץ

  .ʨʘʜʳ [2]ײץ

ɹʝʪ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥ ʛʝʦʤʝʪʨʠʷʣʳץ ʩʘʣʳʩʪʳʨʫ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ װʣʢʝʥ ʤᴅʣʽʤʝʪʪʝʨ 

ʙʘʟʘʩʳʥʜʘ ʤװʤʢʽʥ ʙʦʣʘʪʳʥ ʩᴅʡʢʝʩʪʽʢʪʝʨʜʽ ʪʘʙʫ װʰʽʥ ʧʘʡʜʘʣʳ 1- ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ᴅʜʽʩʪʽ 

 שʪʳץʘʥ ʞʘʨʳסʳʪʪʘʣסʦʡʳʣʘʜʳ: ʙʘץ ʘ ʢʝʣʝʩʽ ʪʘʣʘʧʪʘʨסʰʽʥ ʩʫʨʝʪʪʝʨʜʽ ʜʘʡʳʥʜʘʫװ ʦʣʜʘʥʫץ

ʙʦʣʤʘʫʳ, ʙʝʡʪʘʨʘʧ ʙʝʪ ᴅʣʧʝʪʽ ʞᴅʥʝ ʙʝʪ ʘʡʤʘסʳʥ ʢʝʩʽʧ ᴇʪʝʪʽʥ ʙᴇʛʜʝ ʟʘʪʪʘʨʜʳש ʙʦʣʤʘʫʳ. 

 
ʉʫʨʝʪ - 1. ʉᴅʡʢʝʩʪʝʥʜʽʨʫ ʥװʢʪʝʣʝʨʽ ʤʝʥ ʘʨʘץʘʰʳץʪʳץʪʘʨʳ: 

ʘ) ʩʘʨʘʧʪʘʤʘ ʢʝʟʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘʣʳץ ʩʫʨʝʪ; 

ʙ) ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽש ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʩʽʥ ײץʨʫ ʢʝʟʽʥʜʝ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʩʫʨʝʪ. 

ʊʘʥʫ ʧʨʦʮʝʩʽʥʜʝ ʙʝʣʛʽʩʽʟ ʪײʣסʘʥʳש ʙʝʣʛʽʣʝʨʽ ʙʘʟʘʜʘ ʩʘץʪʘʣסʘʥ ʙʝʣʛʽʣʝʨʤʝʥ 

ʩʘʣʳʩʪʳʨʳʣʘʜʳ. ʅʝʛʽʟʛʽ ʥװʢʪʝʣʝʨʜʽ ʪʘʙʫ ʤʽʥʜʝʪʽ ʪʽʢʝʣʝʡ ʪʘʥʫʜʳש ʢװʨʜʝʣʽʣʽʛʽʥʝ ʞʘץʳʥʜʘʡʜʳ 
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ʞᴅʥʝ ʩʫʨʝʪʪʝʛʽ ʥʝʛʽʟʛʽ ʥװʢʪʝʣʝʨʜʽ ʜײʨʳʩ ʪʘʙʫ ʪʘʥʫʜʳש ʩᴅʪʪʽʣʽʛʽʥ ʘʥʳץʪʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ ʘʜʘʤʥʳש ʙʝʪ-ᴅʣʧʝʪʽ ʥʝʛʽʟʛʽ ʥװʢʪʝʣʝʨʜʽ ʽʟʜʝʫ ʧʨʦʮʝʩʽʥʝ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʤʝʫʽ 

ʢʝʨʝʢ. ʄײʥʜʘʡ ʢʝʜʝʨʛʽʣʝʨʛʝ ʥװʢʪʝʣʝʨ, ʩʘץʘʣʜʘʨ, ᴅʰʝʢʝʡʣʝʨ, ʰʘʰ ʧʝʥ ʤʘʢʠʷʞ ʵʣʝʤʝʥʪʪʝʨʽ 

ʞʘʪʘʜʳ. ɾʘʨʳץʪʘʥʜʳʨʫ ʙʘʨʣʳץ ʩʫʨʝʪʪʝʨ װʰʽʥ ʙʽʨʢʝʣʢʽ ʞᴅʥʝ ʙʽʨʜʝʡ. 

ʀʥʪʝʨʧʦʣʷʮʠʷ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʝʢʽ ʩʘʥʘʪץʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: ʙʝʡʽʤʜʝʣʛʽʰ ʞᴅʥʝ 

ʙʝʡʽʤʜʝʣʤʝʡʪʽʥ. ɸʜʘʧʪʠʚʪʽ ᴅʜʽʩʪʝʨ ʠʥʪʝʨʧʦʣʷʮʠʷ ʪʘץʳʨʳʙʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʝʜʽ (ᴇʪʢʽʨ 

ʰʝʢʘʨʘʣʘʨ, ʪʝʛʽʩ ײץʨʳʣʳʤ), ʘʣ ʙʝʡʽʤʜʝʣʤʝʡʪʽʥ ᴅʜʽʩʪʝʨ ʙʘʨʣʳץ ʧʠʢʩʝʣʜʝʨʜʽ ʙʽʨʜʝʡ ᴇשʜʝʡʜʽ. 

ɹײʣ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ʩʢʘʥʝʨʣʝʫ װʰʽʥ ʜʝ, ʢʝʩʢʽʥʜʽ ʤʘʩʰʪʘʙʪʘʫ װʰʽʥ ʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ɸʜʘʧʪʠʚʪʽ ʘʣʛʦʨʠʪʤʜʝʨʛʝ qimage, PhotoZoom Pro, Genuine Fractals ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ 

ʣʠʮʝʥʟʠʷʣʘʥסʘʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʘסʳ ʢᴇʧʪʝʛʝʥ ʢʦʤʤʝʨʮʠʷʣʳץ ʘʣʛʦʨʠʪʤʜʝʨ ʢʽʨʝʜʽ. ʆʣʘʨʜʳש 

ʢᴇʧʰʽʣʽʛʽ ʰʝʢʘʨʘʥʳש ʙʦʣʫʳʥ ʘʥʳץʪʘסʘʥ ʢʝʟʜʝ ʦʣʘʨʜʳש ʘʣʛʦʨʠʪʤʜʝʨʽʥʽש ᴅʨʪװʨʣʽ ʥײʩץʘʣʘʨʳʥ 

 ʦʣʘʡʩʳʟץ שʦʣʜʘʥʘʜʳ (ʧʠʢʩʝʣʜʽʢ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ) ʦʣʘʨ ʢᴇʨʽʥʝʪʽʥ ʞʝʨʣʝʨʜʝ ʠʥʪʝʨʧʦʣʷʮʠʷʥʳץ

ʘץʘʫʣʘʨʳʥ ʘʟʘʡʪʫ װʰʽʥ. ɹײʣ ʘʣʛʦʨʠʪʤʜʝʨ, ʝש ʘʣʜʳʤʝʥ, װʣʢʝʡʪʽʣʛʝʥ ʩʫʨʝʪʪʝʨʜʽש ʘץʘʫʩʳʟ ʝʛʞʝʡ-

ʪʝʛʞʝʡʽʥ ʙʘʨʳʥʰʘ ʢᴇʙʝʡʪʫ װʰʽʥ ʞʘʩʘʣסʘʥ ʦʣʘʨʜʳש ʢʝʡʙʽʨʝʫʣʝʨʽ ʢʝʩʢʽʥ ʧʝʨʩʧʝʢʪʠʚʘʩʳʥ 

ʘʡʥʘʣʜʳʨʫסʘ ʥʝʤʝʩʝ ᴇʟʛʝʨʪʫʛʝ ʞʘʨʘʤʩʳʟ. 

ʀʥʪʝʨʧʦʣʷʮʠʷ ʘʣʛʦʨʠʪʤʜʝʨʽʥʽש ʽʰʽʥʜʝʛʽ ʝש ʥʝʛʽʟʛʽʩʽ, ʦʣ ʝש ʘʟ ᴇשʜʝʫ ʫʘץʳʪʳʥ ץʘʞʝʪ ʝʪʝʜʽ, 

ᴇʡʪʢʝʥʽ ʦʣ ʠʥʪʝʨʧʦʣʷʮʠʷ ʥװʢʪʝʩʽʥʝ ʞʘץʳʥ ʙʽʨ ʧʠʢʩʝʣʴʜʽ סʘʥʘ ʝʩʢʝʨʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ ᴅʨ ʧʠʢʩʝʣʴ 

 שʘʥ 2x2 ʙʝʣʛʽʣʽ ʧʠʢʩʝʣʴʜʽסʨײʦʨʰʘʧ ʪץ ʠʥʪʝʨʧʦʣʷʮʠʷ ʙʝʣʛʽʩʽʟʜʽ ץʪʳץʣʢʝʥʽʨʝʢ ʙʦʣʘʜʳ. ʉʳʟʳװ

ʢʚʘʜʨʘʪʳʥ ץʘʨʘʩʪʳʨʘʜʳ. ʀʥʪʝʨʧʦʣʷʮʠʷʣʘʥסʘʥ ʤᴅʥ ʨʝʪʽʥʜʝ ʦʩʳ ʪᴇʨʪ ʧʠʢʩʝʣʴʜʽש ᴇʣʰʝʥʛʝʥ 

ʦʨʪʘʰʘ ʤᴅʥʽ ץʦʣʜʘʥʳʣʘʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʩʫʨʝʪʪʝʨ ʞʘץʳʥ ʢᴇʨʰʽʥʽש ᴅʜʽʩʽʥʽש ʥᴅʪʠʞʝʩʽʥʝ 

 .ʘʡʜʘ ʪʝʛʽʩ ʢᴇʨʽʥʝʜʽ [3]ץʘʥʜʘ ᴅʣʜʝסʘʨʘץ

ʉʘʥʜʳץ ʢʝʩʢʽʥʜʝʨ װʣʢʝʡʛʝʥ ʢʝʟʜʝ ʢʝʩʢʽʥʥʽש ʢװʰʪʽ ʧʠʢʩʝʣʜʘʥʫʳ ʙʘʡץʘʣʘʜʳ. 

 

 
ʉʫʨʝʪ- 2. ʉʫʨʝʪ ʙᴇʣʽʛʽʥ װʣʢʝʡʪʫ ʤʳʩʘʣʳ-ץʘʨʘʧʘʡʳʤ ʤʘʩʰʪʘʙʪʘʫ (ʩʦʣ ʞʘץʪʘ) ʞᴅʥʝ ʙʠʣʠʥʝʣʽ 

ʠʥʪʝʨʧʦʣʷʮʠʷʥʳ ץʦʣʜʘʥʫ (ʦש ʞʘץʪʘ). 

 

ʂʝʩʢʽʥʜʝʨʜʽ ʤʘʩʰʪʘʙʪʘʫ ʢʝʟʽʥʜʝ ʙʠʥʘʨʣʳץ ʠʥʪʝʨʧʦʣʷʮʠʷʥʳש ʙʘʩʪʳ ʢʝʤʰʽʣʽʛʽīʢʝʩʢʽʥʥʽש N 

ʝʩʝ W (ʝʥʽ) ʅ (ʙʠʽʢʪʽʛʽ) ʧʠʢʩʝʣʴ ᴇʣʰʝʤʽ NW ʝʤʝʩ, NH ʧʠʢʩʝʣʴ ʝʤʝʩ, (N*(Wī1)+1) (N*(H-1)+1) 

ʧʠʢʩʝʣʴ ᴇʣʰʝʤʽ ʙʦʡʳʥʰʘ ʩʫʨʝʪ ʘʣʳʥʘʜʳ. 

ɸʜʘʤʜʳ ʪײʣסʘ ʙʦʡʳʥʰʘ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ װʰʽʥ ʘץʧʘʨʘʪʪʳץ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ᴇשʜʝʫ 

ʘʣʛʦʨʠʪʤʜʝʨʽ: 

1. ʉʦʣ ʢᴇʟʜʽץ שʘʨʘʰʳסʳ ʦʨʪʘʣʳסʳʥʳש ʢʦʦʨʜʠʥʘʪʪʘʨʳ - (P1x, P1y): ʘʜʘʤʥʳש ʬʦʪʦʩʫʨʝʪʽ 

ʙʘʨ ʛʨʘʬʠʢʘʣʳץ ʬʘʡʣʜʘʥ ʘʥʳץʪʘʣʘʜʳ; 

2. ʆש ʢᴇʟ ץʘʨʘʰʳסʳʥʳש ʦʨʪʘʣʳסʳʥʳש ʢʦʦʨʜʠʥʘʪʪʘʨʳ - (P2x, P2y): ʘʜʘʤʥʳש ʬʦʪʦʩʫʨʝʪʽ 

ʙʘʨ ʛʨʘʬʠʢʘʣʳץ ʬʘʡʣʜʘʥ ʘʥʳץʪʘʣʘʜʳ; 

 ,ʳʣʳ ʝʩʝʧʪʝʣʝʜʽ (P1x, P1y) ʞᴅʥʝ (P2xץP3: ʜʝʨʝʢʪʝʨ ʘʨ-ץʪʳץʘʰʳץ ʳסʘʨʘʩʳʥʜʘ ץʘʨʘʰʳפ .3

P2y); 

4. ʉʦʣ ʞʘץ ʢᴇʟ ײʷʩʳʥʳש ʪʝʨʝשʜʽʛʽ-P4: ʘʜʘʤʥʳ3 שD ʜʝʨʝʢʪʝʨʽ ʙʘʨ ʬʘʡʣʜʘʥ ʘʥʳץʪʘʣʘʜʳ. 

ɹײʣ ASCII ʥײʩץʘʩʳ ʬʦʨʤʘʪʳʥʜʘסʳ ᴅʨʙʽʨ ʰʳשʳ ʞᴅʥʝ ʛʨʘʥʴ ʩʠʧʘʪʪʘʣʘʜʳ ʙʽʨ ʞʦʣʤʝʥ ʩʘʥ 

ʘʨʘʣʳסʳʤʝʥ ʙᴇʣʽʥʛʝʥ. ʆʡʥʘʡʪʳʥ ʞᴅʥʝ ʙʠʥʘʨʣʳץ ʥײʩץʘʩʳ ʬʦʨʤʘʪʪʘסʳ ʜʝʨʝʢʪʝʨ ʦʨʘʣʘʜʳ ʜʦʩ 

ʞʘʥʳʥʜʘ ʜʦʩʳ ʪᴅʨʪʽʧʧʝʥ ʙʘʡʪ ʙʝʣʛʽʣʝʥʛʝʥ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʪʠʧʽʤʝʥ ʢᴇʨʩʝʪʽʣʛʝʥ 'property'. 
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ʉʫʨʝʪ- 3. ɹײʣʪ ʥװʢʪʝʣʝʨʽʥ ʢʝʡʽʥ ʪװʧʢʽʣʽʢʪʽ ᴇשʜʝʫ 

 

ʉʦסשʳ ᴇשʜʝʫʜʝʥ ʢʝʡʽʥ ץʘʙʘʪʪʳ PLY (ASCII) ʥʝʤʝʩʝ XYZ ʬʦʨʤʘʪʳʥʜʘ ʠʤʧʦʨʪʪʘʡʤʳʟ. 

XYZ ʬʦʨʤʘʪʳʥʜʘ ʪʝʢ ʥװʢʪʝʣʝʨʜʽש ʢʦʦʨʜʠʥʘʪʪʘʨʳ (4-ʩʫʨʝʪ) ʤᴅʪʽʥʜʽʢ ʬʘʡʣ ʪװʨʽʥʜʝ ʩʘץʪʘʣʘʜʳ, 

ʦʥʳ ʢʝʟ-ʢʝʣʛʝʥ ʤᴅʪʽʥʜʽʢ ʨʝʜʘʢʪʦʨʜʘ ʦשʘʡ ʘʰʫסʘ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʳץ ʝʩʝʧʪʝʫʣʝʨʜʝ ᴇשʜʝʫʛʝ 

ʙʦʣʘʜʳ [4]. 

 
ʉʫʨʝʪ- 4. XYZ ʬʦʨʤʘʪʳʥʜʘ ʬʘʡʣ ʤʘʟʤײʥʳʥʳש ʪװʨʽ 

 

ɸʜʘʤʥʳש ʙʝʪ ʙʝʡʥʝʩʽ ʘʨץʳʣʳ ʘʜʘʤʜʳ ʪʘʥʫʜʳש ʙʝʣʛʽʣʽ ᴅʜʽʩʪʝʨʽʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ 

ʞʘʩʘʣʘʜʳ. ʊʨʠʘʥʛʫʣʷʮʠʷʣʳץ ʙʝʪʪʝʨʜʽ ײץʨʫ ʘʨץʳʣʳ ʘץʧʘʨʘʪʪʳץ ʙʝʣʛʽʣʝʨʜʽ ʩʘʥʜʳץ ʘʥʳץʪʘʫ 

ʘʣʛʦʨʠʪʤʽʥ ʞʘʩʘʫ ʢʝʟʽʥʜʝ ʙʝʪʪʝʨʜʽ ʠʥʪʝʨʧʦʣʷʮʠʷʣʘʫ ᴅʜʽʩʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʙʠʽʢʪʽʢ ʤʘʪʨʠʮʘʩʳʥ 

  .ʨʳʣʜʳײץ ʨʫ ʘʣʛʦʨʠʪʤʽײץ

 ʘʞʝʪ ʙʦʣʩʘ, ʦʥʜʘץ ʩʝʥʽʤʜʽ ʞᴅʥʝ ʪʝʨʽʩ ʥᴅʪʠʞʝʩʽʥ ʘʣʫ שʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʝʛʝʨ ʪʝʢʩʝʨʫʜʽפ

ʙʠʦʤʝʪʨʠʷʣʳץ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʜʽ ץʦʣʜʘʥʫ ʦשʪʘʡʣʳ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘץʳʥ ʘʨʘʜʘ 

ʧʘʨʦʣʴʜʝʨ ʤʝʥ ʇʀʅ-ʢʦʜʪʘʨ ᴇʟ ʦʨʥʳʥ ʞʘשʘ, ʩʝʥʽʤʜʽ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʞᴅʥʝ ʘʚʪʦʨʠʟʘʮʠʷʣʘʫ 

 ץʘʥ ᴅʜʽʩʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʙʠʦʤʝʪʨʠʷʣʳסʘʣʘʜʘ ʩʠʧʘʪʪʘʣץʪʽʣʫʜʝ. ʄʘװʨʘʣʜʘʨʳʥʘ ʙʝʨʝʜʽ ʜʝʧ ʢײץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥ ץʘʤʪʠʪʳʥʳʥ ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. ʄʳʩʘʣʳ, 

ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳ (ʦʨʪʘ), ʤʝʜʠʮʠʥʘʣʳץ ʦʨʪʘʣʳץʪʘʨ, ץײץʳץ ץʦʨסʘʫ ʦʨʛʘʥʜʘʨʳ, ʭʘʣʳץץʘ 

 ʘסʪʝʭʥʦʣʦʛʠʷ ץʪʘʨʳ, ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ʞᴅʥʝ ʪ.ʙ. ɹʠʦʤʝʪʨʠʷʣʳץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʦʨʪʘʣʳץ

ʞװʢʪʝʣʝʪʽʥ ʞװʢ, ʝש ʘʣʜʳʤʝʥ, ʜʝʨʝʢʪʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽ ʞᴅʥʝ ײץʧʠʷ ʘץʧʘʨʘʪʪʳץ שʘʩʢװʥʝʤʥʽש 

 .ʘʣʜʳʥ ʘʣʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʜʘʡʣʘʨʳʥʳסʩʫ ʞʘװʦʣʳʥʘ ʪץ
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ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʤʘʛʠʩʪʨ, ʦϨʳʪʫʰʳ ɸ.ʋʪʝʙʘʝʚʘ  

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ çɼʠʥʘʤʠʢʘè ʪʘʨʘʫʳʥ ʦץʳʪʫʜʘסʳ ɸʂʊ ײץʨʘʣʜʘʨʳʥ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʳ ʧʘʡʜʘʣʘʥʳʧ ʦץʳʪʫʜʳש ʞʦʣʜʘʨʳ ʩʠʧʘʪʪʘʣסʘʥ.ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ 

ʘץʧʘʨʘʪʪʳץ ï ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʙʽʣʽʤʥʽש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ, 

ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥ ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫʜʳש ʪʠʽʤʜʽ ʪᴅʩʽʣʜʝʨʽ ʧʘʡʜʘʣʘʥʳʣʫʜʘ ʞᴅʥʝ ʦʜʘʥ ᴅʨʽ 

ʞʝʪʽʣʜʽʨʽʣʫʜʝ. ʌʠʟʠʢʘ ʩʘʙʘסʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨʜʳש ʘץʧʘʨʘʪʪʳײץ ץʟʽʨʝʪʪʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʘʪʪʳ ʙʘʷʥʜʘʤʘʤʜʘ ץʘʟʽʨʛʽ ʟʘʤʘʥ 

ʪʘʣʘʙʳʥʘ ʩʘʡ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʳ ʞᴅʥʝ ʀʥʪʝʨʥʝʪ 

ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʥʳש ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʜʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʜʽʛʽ ʪʫʨʘʣʳ ʙʘʷʥʜʘʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʧʫʪʠ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʀʂʊ ʚ ʦʙʫʯʝʥʠʠ 

ʛʣʘʚʝè ɼʠʥʘʤʠʢʘ", ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ. ɺ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʚʦʝʤ ʜʦʢʣʘʜʝ "ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʢʘʭ 

ʬʠʟʠʢʠ" ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠ ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ:ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʳ, ʜʠʥʘʤʠʢʘ, ʠʥʝʨʮʠʷ, ʤʘʩʩʘ. 

 

 ʦʡʤʘʡ, ᴇʟʜʽʛʽʥʝʥץ ʘʥʘץ ʘʨʫʣʘʥʜʳʨʳʧץ ʝʨʝʢʰʽʣʽʛʽ ï ʪʝʢ ʙʽʣʽʤʤʝʥ שʡʝʩʽʥʽװʘʟʽʨʛʽ ʙʽʣʽʤ ʞפ

ʙʽʣʽʤ ʘʣʫʜʳ ʜʘʤʳʪʘ ʦʪʳʨʳʧ, װʟʜʽʢʩʽʟ ᴇʟ ʙʝʪʽʥʰʝ ᴇʨʣʝʫʽʥʝ ץʘʞʝʪʪʽʣʽʢ ʪʫʜʳʨʫ. ɹiʣiʤ ʙʝʨʫ 

ʩʘʣʘʩʳʥʜʘ ʠʥʥʦʚʘʮʠʷʣʳװ ץʨʜiʩʪi ʞװʟʝʛʝ ʘʩʳʨʫ ʤסײʘʣiʤʜʝʨʜʝʥ ᴇʟ ʤʽʥʝʟ ï ײץʣʳץʪʘʨʳʥ, 

 çɹʽʣʽʤ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .ʨʣʝʥʜiʨʫʜi ʪʘʣʘʧ eʪʝʜiװʤʢʽʥʜʽʢʪʝʨʽʥ ʪװʩʪʘʥʳʤʜʘʨʳʥ, ʤײ

ʪʫʨʘʣʳè ɿʘשʳʥʳ11 ש ï ʙʘʙʳʥʳ9 ש ʪʘʨʤʘסʳʥʜʘ ײץʨʘʣʜʘʨʳʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʞʘʥ ï ʞʘץʪʳ 

ʠʛʝʨʛʝʥ ʘץʧʘʨʘʪʪʳײץ ץʟʳʨʣʳסʳ ץʘʣʳʧʪʘʩץʘʥ ʤʘʤʘʥ ʙʦʣʫʳʥ ʪʘʣʘʧ ʝʪʽʧ ʦʪʳʨ. ɼʘʤʳסʘʥ ʝʣʜʝʨʜʝʛʽ 

ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ï ʦץʳʪʫʜʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ, ʷסʥʠ ʦץʫ 

 שʫʰʳʣʘʨʜʳץʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ. ʆ ץï ʢʦʤʤʫʥʠʢʘʮʠʷʣʳ ץʧʘʨʘʪʪʳץʨʜʽʩʽʥʜʝ ʘװ

ʘץʧʘʨʘʪʪʳײץ ץʟʳʨʣʳʣʳסʳ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪiʥ ץʘʣʳʧʘʩʪʳʨʫ ץʘʟiʨʛi ʪʘשʜʘ װʟʜiʢʩiʟ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙiʣiʤ ʙʝʨʫ ʞװʡʝʩiʥʜʝʛi ʝש ʢᴇʢʝʡʪʝʩʪi ʤᴅʩʝʣʝʣʝʨʜiש ʙiʨiʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ.  

ʕʣʝʢʪʨʦʥʜʳץ ʦץʫ ײץʨʘʣʳ ï ʙײʣ ʦץʫ ʢʫʨʩʳʥʳש ʝש ʤʘשʳʟʜʳ ʙᴇʣʽʤʜʝʨʽʥ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

ʝʩʝʧʪʝʨ ʞʠʥʘסʳ, ʘʥʳץʪʘʤʘʣʘʨ, ʵʥʮʠʢʣʦʧʝʜʠʷʣʘʨ, ʢʘʨʪʘʣʘʨ, ʘʪʣʘʩʪʘʨ, ʦץʫ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽʥ 

ʞװʨʛʽʟʫ ʥײʩץʘʫʣʘʨʳ, ʧʨʘʢʪʠʢʫʤסʘ, ʢʫʨʩʪʳץ ʞᴅʥʝ ʜʠʧʣʦʤʜʳץ ʞʦʙʘʣʘʨסʘ ʥײʩץʘʫ ʞᴅʥʝ ʪ.ʙ. ʙʽʣʽʤ 

ʙʝʨʫʜʽ ʙʘʩץʘʨʘʪʳʥ ʤʝʤʣʝʢʝʪʪʽʢ ʦʨʛʘʥʜʘʨ ʪʘסʘʡʳʥʜʘסʘʥ ʘʨʥʘʡʳ ʩʪʘʪʫʩʳ ʙʘʨ ʙʝʨʽʣʛʝʥ ʪװʨʜʝʛʽ 

ʙʘʩʧʘʣʘʨʜʳ ץʘʤʪʠʪʳʥ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫ ʙʘʩʳʣʳʤʳ. [1-2].ʌʠʟʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʘץʧʘʨʘʪʪʳץ - 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ-ʜʳש ʪʠʽʤʜʽʣʽʛʽ: 
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ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʳײץ שʥʜʳʣʳסʳ ᴅʨʠʥʝ, ʦʥʳש ʪʘץʳʨʳʧʪʳץ ʤʘʟʤײʥʳʥʜʘ. ɽʛʝʨ ʦץʫʣʳץ 

ʢʝʡʽʥ ʩʳʥʘץ ʥʝ ʝʤʪʠʭʘʥ ʪʘʧʩʳʨʳʣʫʳ ʪʠʽʩ ʧᴅʥʥʝʥ ʙʦʣʩʘ, ʦʥʜʘ ʙʽʨ ʤʘʪʝʨʠʘʣʜʳ װʰ ʪװʨʣʽ 

 :ʨʳʣʳʤʜʘ ʙʝʨʽʣʛʝʥ ʞᴇʥײץ

 

 
 

ʄʝʭʘʥʠʢʘʥʳש çɼʠʥʘʤʠʢʘè ʙᴇʣʽʤʽʥ ץʘʨʘʩʪʳʨʩʘץ, ʜʠʥʘʤʠʢʘ ʜʝʛʝʥʽʤʽʟ ʤʝʭʘʥʠʢʘʥʳש 

ʪװʩʽʨʽʣʛʝʥ ʢװʰ ᴅʩʝʨʽʥʝʥ ʤʘʪʝʨʠʘʣʜʳץ ʜʝʥʝʣʝʨʜʽץ שʦʟסʘʣʳʩʳʥ ʟʝʨʪʪʝʡʪʽʥ ʙᴇʣʽʤʽ. ɼʠʥʘʤʠʢʘʥʳש 

ʥʝʛʽʟʽ ï ʤʝʭʘʥʠʢʘʥʳש ʅʴʶʪʦʥ ʟʘשʜʘʨʳ. ʅʝʛʽʟʛʽ סײʳʤʜʘʨʳ: ʤʘʩʩʘ, ʢװʰ, ʅʴʶʪʦʥ ʟʘשʜʘʨʳ, 

ʠʥʝʨʮʠʷ, ʠʤʧʫʣʴʩ ʪ.ʙ 

ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʜʳ ʜʠʥʘʤʠʢʘ ʪʘʨʘʫʳʥ ʦץʳʪʫʜʘ  ʧʘʡʜʘʣʘʥʫʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ:  
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ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʳש ʤʝʭʘʥʠʢʘʥʳש çɼʠʥʘʤʠʢʘè ʪʘʨʘʫʳʥ ʦץʳʪʫʜʘ ʙʝʨʝʨ ʤװʤʢʽʥʜʽʢʪʝʨʽ:  

-  ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥʽש ʜʘʤʫʳ (ʤʳʩʘʣʳ, ʙʘʡץʘʤʧʘʟʜʳץ-ᴅʨʝʢʝʪʪʽʢ, ʙʘʡץʘʤʧʘʟʜʳץ-ʙʝʡʥʝʣʽʢ, 

ʰʳסʘʨʤʘʰʳʣʳץ, ʪʝʦʨʠʷʣʳץ);  

-  ʵʩʪʝʪʠʢʘʣʳץ ʪᴅʨʙʠʝ ʘʣʫʳ (ʤʳʩʘʣʳ, ʤʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש, ʢʦʤʧʴʶʪʝʨʣʽʢ 
ʛʨʘʬʠʢʘʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ץʦʣʜʘʥʫ ʝʩʝʙʽʥʝʥ);  

-   ;ʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ ʘʪʳʥʘʩץ-ʘʨʳʤץ 

-  ʢװʨʜʝʣʽ ʞʘסʜʘʡʜʘ ʰʝʰʽʤʜʝʨ ײʩʳʥʫ ʥʝʤʝʩʝ ץʦʣʘʡʣʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʡ ʙʽʣʫʜʽ 

  ;ʘʣʳʧʪʘʩʪʳʨʫץ

-  ʬʠʟʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʣʽʢ - ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʜʘ ʽʩʢʝʨʣʽʢʪʽש ʜʘʤʫʳ; 

-  ʘץʧʘʨʘʪʪʳץ ʤᴅʜʝʥʠʝʪ ʧʝʥ ʘץʧʘʨʘʪʪʳץ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫ 

ɼʠʥʘʤʠʢʘʥʳש ʥʝʛʽʟʛʽ ʟʘשʜʘʨʳʥ ʦץʳʪʫʜʳש ʝʢʽʥʰʽ ʞװʡʝʩʽ ʙʘʨ, ʦʣ - ʘʣʜʳʤʝʥ ʤʘʩʩʘ סײʳʤʳʥ, 

ʩʦʥʘʥ ʩʦש ʢװʰ סײʳʤʳʥ ʝʥʜʽʨʫ. ɹײʣ ʞװʡʝʣʽʣʽʢʪʽ ʘʣסʘʰ ʟʝʨʪʪʝʛʝʥ ʬʨʘʥʮʫʟ סʘʣʳʤʳ ʉʝʥ-ɺʝʥʘʥ 

(1851ʞ.) ʙʦʣʘʪʳʥ, ʦʣ ᴇʟʽʥʽש "ʄʝʭʘʥʠʢʘʥʳש ʢʠʥʝʤʘʪʠʢʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʧʨʠʥʮʠʧʪʝʨʽ"  ʘʪʪʳ  

ʝשʙʝʛʽʥʜʝ ʜʝʥʝʣʝʨʜʽש ʩʦץʪʳסʳʩʫ  ײץʙʳʣʳʩʳʥ ʪʘʣʜʘʡ ʢʝʣʽʧ, ʦʣʘʨʜʳש ʤʘʩʩʘʣʘʨʳʥ  ʩʘʣʳʩʪʳʨʫ  

 :ʰʽʥ  ʤʳʥʘʜʘʡ ʬʦʨʤʫʣʘ  ʘʣʜʳ [3]װ

 
ʉʦסשʳ ʢʝʟʜʝ ʞʘʟʳʣסʘʥ ʦץʫʣʳץʪʘʨʜʳש ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽʥʜʝ ʦʩʳ ᴅʜʽʩʪʽ ʧʘʡʜʘʣʘʥʳʧ,  ʜʝʥʝʥʽש 

ʤʘʩʩʘʩʳʥ ʦʣʘʨʜʳש ᴇʟʘʨʘ ᴅʩʝʨ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʘʪʳʥ װʜʝʫʣʝʨʽʥ ʩʘʣʳʩʪʳʨʫ ʞʦʣʳʤʝʥ ʘʥʳץʪʘʡʜʳ. 

ɹײʣ ᴅʜʽʩ 7-ʩʳʥʳʧʪʘסʳ ʤʘʩʩʘʥʳ ʝʥʜʽʨʫ ʪᴅʩʽʣʽʥ ʦʜʘʥ ᴅʨʽ ʜʘʤʳʪʘ  ʪװʩʝʜʽ.  

ʀʥʝʨʪʪʽʢ ʤʘʩʩʘʥʳ ᴇʟʘʨʘ ᴅʩʝʨʣʝʩʫʰʽ ʜʝʥʝʣʝʨ װʜʝʫʣʝʨʽʥʽץ שʘʪʳʥʘʩʳ ʘʨץʳʣʳ ʝʥʜʽʨʫʜʽש ʙײʣ 

ᴅʜʽʩʽʥʽש ʙʽʨץʘʪʘʨ  ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʘʨ. ɼʝʥʝʣʝʨʜʽש ʠʥʝʨʪʪʽʣʽʛʽ, ʦʣʘʡ ʙʦʣʩʘ ʠʥʝʨʪʪʽʣʽʢʪʽש  

ʩʘʥʜʳץ ʩʠʧʘʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʜʝʥʝʣʝʨ ʤʘʩʩʘʩʳ, ᴅʨʪװʨʣʽ ʜʝʥʝʣʝʨʜʽ ᴇʟʘʨʘ ʩʘʣʳʩʪʳʨʫ  

ʥᴅʪʠʞʝʩʽʥʜʝ ʤʘסʣײʤʘʪ ʘʣʫסʘ ʙʦʣʘʪʳʥ ʦʣʘʨʜʳש ʦʨʪʘץ ץʘʩʠʝʪʽ. ױʟʳʥʜʳץʪʳ  ײʟʳʥʜʳץ  ʵʪʘʣʦʥʳʤʝʥ 

ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ ᴇʣʰʝʡʪʽʥʽʤʽʟ ʪᴅʨʽʟʜʽ ʤʘʩʩʘʥʳ ʜʘ  ʘʨʥʘʡʳ  ʪʘשʜʘʧ ʘʣʳʥסʘʥ  ʤʘʩʩʘ ʵʪʘʣʦʥʳʤʝʥ 

ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ ʘʥʳץʪʘʫסʘ  ʙʦʣʘʜʳ. ɸʡʪʳʣסʘʥ  ᴅʜʽʩʪʽש ʪʘסʳ  ʙʽʨ ʘʨʪʳץʰʳʣʳסʳ - ʦʥʳש  

ᴅʤʙʝʙʘʧʪʳʣʳסʳʥʜʘ,  ʦʥʳש  ʢᴇʤʝʛʽʤʝʥ  ʵʣʝʤʝʥʪʘʨ  ʙᴇʣʰʝʢʪʝʨ ʤʘʩʩʘʩʳʥ  ʜʘ, ʦʨʘʩʘʥ  װʣʢʝʥ  ʘʩʧʘʥ  

ʜʝʥʝʣʝʨʽʥʽש ʤʘʩʩʘʩʳʥ ʜʘ ᴇʣʰʝʡ  ʙʝʨʫʛʝ ʙʦʣʘʜʳ. ɹײʣ  ᴅʜʽʩʪʽש  ʪʘסʳ ʙʽʨ ᴅʤʙʝʙʘʧʪʳʣʳסʳ - ʦʥr ʢʝʟ 

ʢʝʣʛʝʥ ʞʘסʜʘʡʜʘ,  ʤʳʩʘʣʳ,  ʩʘʣʤʘץʩʳʟʜʳץ  ʞʘסʜʘʡʳʥʜʘ,  ץʦʣʜʘʥʘ  ʙʝʨʫʛʝ  ʙʦʣʘʜʳ.  

ʄʘʩʩʘ ʞᴇʥʽʥʜʝʛʽ  סײʳʤסʘ ʙʘʩץʘ ײץʙʳʣʳʩʪʘʨ  ʪʦʙʳ - ʪʘʨʪʳʣʳʩ  ʥʝʤʝʩʝ  ʛʨʘʚʠʪʘʮʠʷʣʳץ  

  ʰʽװʳ  ʪʘʨʪʳʣʳʩ  ʢסʜʘʡʜʘ ʜʝʥʝʣʝʨ  ʘʨʘʩʳʥʜʘסʳʣʳ ʜʘ ʢʝʣʫʛʝ ʙʦʣʘʜʳ. ʆʥʜʘʡ  ʞʘץʙʳʣʳʩʪʘʨ - ʘʨײץ

ʛʨʘʚʠʪʘʮʠʷʣʳץ  ʤʘʩʩʘʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ  ʜʝʥʝʣʝʨ ץʘʩʠʝʪʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ʄʘʩʩʘ  סײʳʤʳʥ  

ʤʝʢʪʝʧʪʝ ʙײʣ ʪᴅʩʽʣʤʝʥ  ʝʥʜʽʨʫʜʽש ʢᴇʧʪʝʛʝʥ ʜʠʜʘʢʪʠʢʘʣʳץ ץʠʳʥʜʳץץʘ  ʩʦץʪʳʨʘʪʳʥʜʳסʳʥ  

ʞʦסʘʨʳʜʘ  ʘʡʪץʘʥ  ʙʦʣʘʪʳʥʙʳʟ. 
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ʀʥʝʨʪʪʽʢ ʤʘʩʩʘ ʤʝʥ  ʛʨʘʚʠʪʘʮʠʷʣʳץ ʤʘʩʩʘʥʳש ᴇʟʘʨʘ ʪʝʧʝ-ʪʝש ʝʢʝʥʜʽʛʽʥ ʝʩʢʝʨʽʧ, 

ʛʨʘʚʠʪʘʮʠʷʣʳץ ʤʘʩʩʘ סײʳʤʳʥ ʪʽʧʪʽ ʝʥʜʽʨʤʝʫʛʝ ʜʝ ʙʦʣʘʜʳ. ʄʘʩʩʘ סײʳʤʳʥ ʜʝʥʝʣʝʨʜʽש  ᴇʟʘʨʘ 

ᴅʩʝʨʽ ʘʨץʳʣʳ ʝʥʛʽʟʽʧ, ʛʨʘʚʠʪʘʮʠʷʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ᴇʪʢʝʥʥʝʥ ʢʝʡʽʥ ʤʘʩʩʘʥʳ ʪʘʨʘʟʳʤʝʥ 

ᴇʣʰʝʫʛʝ ʜʝ ʙʦʣʘʪʳʥʜʳסʳʥ  ʜᴅʣʝʣʜʝʩʝʢ ʞʝʪʢʽʣʽʢʪʽ. ʄʽʥʝ, ʤʝʢʪʝʧʪʝ ʤʘʩʩʘ סײʳʤʳʥ ʝʥʜʽʨʫ ʦʩʳ 

ʪᴅʩʽʣʤʝʥ ʞװʨʛʽʟʽʣʝʜʽ.  

ʄʘʩʩʘ  סײʳʤʳ ʝʥʜʽʨʽʣʛʝʥʥʝʥ ʢʝʡʽʥ ʢװʰ סײʳʤʳ ʅʴʶʪʦʥʥʳש  ʝʢʽʥʰʽ ʟʘשʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ 

ʝʥʜʽʨʽʣʝʜʽ, ʦʣ װʰʽʥ ʤʳʥʘʜʘʡ ʠʜʝʷ ʙʘʩʰʳʣʳץץʘ ʘʣʳʥʘʜʳ: ʢװʰʪʝʨʜʽש ʘʨʘʩʳʥʜʘ ᴅʩʝʨ ʞʘʩʘʡʪʳʥ 

ʜʝʥʝʩʽʥʽש ʤʘʩʩʘʩʳʥʘ ʪᴅʫʝʣʜʽ ʙʦʣʤʘʡʪʳʥ ʙʽʨ ʢװʰ ʙʘʨ, ʦʣ - ʩʝʨʧʽʤʜʽʣʽʢ ʢװʰʽ; ʩʝʨʧʽʤʜʽʣʽʢ  ʢװʰʽʥʽש 

ʦʩr ץʘʩʠʝʪʽʥ ʧʘʡʜʘʣʘʥʳʧ, ʤʘʩʘʩʳ ᴅʨ ʪװʨʣʽ ʜʝʥʝʣʝʨʛʝ ʢʝʟʝʢʧʝʥ ʙʝʣʛʽʣʽ ʜᴅʨʝʞʝʜʝ 

ʜʝʬʦʨʤʘʮʠʷʣʘʥסʘʥ ʩʝʨʽʧʧʝʤʝʥ ᴅʩʝʨ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ; ʩᴇʡʪʽʧ, ʵʢʩʧʝʨʠʤʝʥʪ ʢᴇʤʝʛʽʤʝʥ ᴅʩʝʨʜʽ  

ʩʠʧʘʪʪʘʡʪʳʥ ʰʘʤʘʥʳ ʘʥʳץʪʘʡʤʳʟ; ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫ ʘʨץʳʣʳ ʦʣ ʰʘʤʘʥʳש ʜʝʥʝ ʤʘʩʩʘʩʳ ʤʝʥ  ʩʦʣ 

ᴅʩʝʨ  ʥᴅʪʠʞʝʩʽʥʜʝ  ʜʝʥʝ ʘʣʘʪʳʥ װʜʝʫʜʽש ʢᴇʙʝʡʪʽʥʜʽʩʽʥʝ ʪʝש ʙʦʣʘʪʳʥʜʳסʳʥ  ʜᴅʣʝʣʜʝʡʤʽʟ,  ʙʘʩץʘʰ 

[4]: 
­­

= amF                                  (2.5) 

ʉʦʥʘʥ ʩʦש ʩʝʨʧʽʤʜʽʣʽʢ ʢװʰʽ װʰʽʥ  ʘʣʳʥסʘʥ  ʪײʞʳʨʳʤʜʘʨʜʳ ʢװʰʪʽש ʙʘʩץʘ ʪװʨʣʝʨʽʥʝ 

ʪʘʨʘʪʫסʘ  ʙʦʣʘʜʳ. ɹײʣ ʪᴅʩʽʣʜʝ ʅʴʶʪʦʥʥʳש ʝʢʽʥʰʽ ʟʘשʳ ʪᴅʞʽʨʠʙʝʜʝʥ ʘʣʳʥסʘʥ ץʦʨʳʪʳʥʜʳ  

ʨʝʪʽʥʜʝ ʝʥʜʽʨʽʣʝʜʽ ʜʝ, ʦʥʳ ʢװʰʪʽ ʞᴅʥʝ ʢװʰʪʽ  ᴇʣʰʝʫ ᴅʜʽʩʽʥ ʘʥʳץʪʘʫ װʰʽʥ  ʧʘʡʜʘʣʘʥʘʤʳʟ. 

ʅʴʶʪʦʥʥʳװ שʰʽʥʰʽ ʟʘשʳʥ ʦץʳʪʫ ʞᴇʥʽʥʜʝʛʽ ʘʡʪʳʩʪʘʨ ʞʦץʪʳץ שʘʩʳʥʜʘ ʜʝʩʝ ʜʝ ʙʦʣʘʜʳ. 

ɼʝʛʝʥʤʝʥ, ʦץʫʰʳʣʘʨʜʳש  ʥʘʟʘʨʳʥ  ʤʳʥʘʜʘʡ ʤᴅʩʝʣʝʣʝʨʛʝ ʤʳץʪʘʧ ʫʘʜʘʨסʘʥ ʞᴇʥ: 

1. ʂװʰ ʤʘʪʝʨʠʘʣʜʳ ʜʝʥʝʤʝʥ ʙʘʡʣʘʥʳʩʪʳ - ᴅʩʝʨʜʽ ʪʝʢ ʥʘץʪʳ ʜʝʥʝ ʞʘʩʘʡʜʳ,  ʙʘʨʣʳץ  

ʫʘץʳʪʪʘ ʦʥʳ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. 

2. ɽʰ ʫʘץʳʪʪʘ ʞʘʣסʳʟ סʘʥʘ ʢװʰ ᴅʩʝʨ ʞʘʩʘʤʘʡʜʳ - ʢװʰʪʝʨ  ʞײʙʳʤʝʥ  ʧʘʡʜʘ  ʙʦʣʳʧ,  

ʞײʙʳʤʝʥ  ʞʦסʘʣʳʧ  ʞʘʪʘʜʳ. 

3. ɼʝʥʝʣʝʨ ᴇʟʘʨʘ ᴅʩʝʨʣʝʩʢʝʥʜʝʛʽ  ʢװʰʪʝʨʜʽש  ʪʝש  ʙʦʣʫʳ ʦʣ ʜʝʥʝʣʝʨʜʽש ʪʳʥʳʰʪʳץʪʘ  ʥʝ  

  .ʘʣʳʩʪʘ  ʝʢʝʥʜʽʛʽʥʝ  ʙʘʡʣʘʥʳʩʪʳ ʝʤʝʩסʦʟץ

"ʅʴʶʪʦʥʥʳץ שʦʟסʘʣʳʩ ʟʘשʜʘʨʳ" ʪʘץʳʨʳʙʳʥ ʦץʳʪʫʜʳ, ʦץʫʰʳʣʘʨʜʳס  שʳʣʳʤʠ  ʢᴇʟץʘʨʘʩʳʥ  

 .ʘʥ  ʘʙʟʘʣסʪʘץʩʽʥʜʽʨʫʤʝʥ  ʘʷװʦʣʜʘʥʳʣʫ  ʰʝʢʘʨʘʩʳʥ  ʪץ  שʜʘʨʜʳשʩʘʪʳʥʜʘ, ʦʣ ʟʘץʘʣʳʧʪʘʩʪʳʨʫ ʤʘץ

ʅʴʶʪʦʥʥʳש  ʙʽʨʽʥʰʽ  ʟʘשʳʥʳש  ʤʘʟʤײʥʳ  ʩʳʨʪ  ץʘʨʘסʘʥʜʘ  ץʘʨʘʧʘʡʳʤ ʙʦʣʳʧ ʢᴇʨʽʥʛʝʥʤʝʥ,  

ʦʥʳש  ʦץʫʰʳʣʘʨʜʳש  ᴇʤʽʨʜʝʥ  ʘʣסʘʥ  ʪᴅʞʽʨʠʙʝʩʽʥʝ ץʘʡʰʳ ʢʝʣʫʽ  ʟʘשʥʳש  ʬʠʟʠʢʘʣʳץ  ʠʜʝʷʩʳʥ  

ʞʝʪʝ ʪװʩʽʥʫʜʽ ץʠʳʥʜʘʪʳʧ ʞʽʙʝʨʝʜʽ. ᴄʨʙʽʨ ʦץʫʰʳʥʳץ שʦʟסʘʣʳʩ ʞᴅʥʝ ʦʥʳש  ʢװʰʧʝʥ ʙʘʡʣʘʥʳʩʳ  

ʞᴇʥʽʥʜʝ  ʢװʥʜʝʣʽʢʪʽ  ʪײʨʤʳʩʪʘʥ ʪװʡʛʝʥ ʪװʩʽʥʽʛʽ ʙʘʨ. ʆץʫʰʳʥʳש ᴇʟʽʥʽש ʞʝʢʝ ʪᴅʞʽʨʠʙʝʣʝʨʽ ʤʝʥ 

ʙʘץʳʣʘʫʣʘʨʳ ʥʝʛʽʟʽʥʜʝ ʞʘʩʘסʘʥ ץʦʨʳʪʳʥʜʳʣʘʨʳ  ʜʠʥʘʤʠʢʘʥʳש ʙʽʨʽʥʰʽ ʟʘשʳʥʘ ʩᴅʡʢʝʩ  ʢʝʣʝ  

ʙʝʨʤʝʡʜʽ. ɼʦʧʪʳ ʪʝʧʧʝʩʝ, ʘʚʪʦʤʦʙʠʣʴʜʽש  ʜʚʠʛʘʪʝʣʽʥ ץʦʩʧʘʩʘ, ʘʨʙʘסʘ ʘʪʪʳ ʞʝʢʧʝʩʝ,  ʧʦʝʟʜʳ  

ʪʝʧʣʦʚʦʟ  ʩװʡʨʝʪʧʝʩʝ ʞᴅʥʝ ʪ.ʙ.  ʞʘסʜʘʡʣʘʨʜʘ ʜʝʥʝ  ᴇʟʜʽʛʽʥʝʥ ץʦʟסʘʣʤʘʡʜʳ ʜʝʧ  ʝʩʝʧʪʝʡʜʽ,  ʦʣʘʨ  

  ʫʰʳʣʘʨʜʳ ʪʝʢץʜʳ ᴇʪʢʝʥʜʝ ʦשʪʘʥ,  ʙʽʨʽʥʰʽ  ʟʘץʰʧʝʥ  ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. ʉʦʥʜʳװʘʣʳʩʪʳ  ʢסʦʟץ

ʦץʳʪʳʧ  סʘʥʘ ץʦʡʤʘʡ, ץʘʡʪʘ  ʦץʳʪʫסʘ  ʪʫʨʘ  ʢʝʣʝʜʽ. ɽʛʝʨ  ʙʘʩץʘ ʜʝʥʝʣʝʨ  ᴅʩʝʨ  ʞʘʩʘʤʘʩʘ,  ʙʦʣʤʘʩʘ 

ʦʣʘʨʜʳש  ᴅʩʝʨʽ ᴇʟʘʨʘ ʪʝשʛʝʨʽʣʛʝʥ  ʙʦʣʩʘ,  ʜʝʥʝʥʽש  ʪʳʥʳʰʪʳץ ʢװʡʽʥ  ʩʘץʪʘʡʪʳʥʜʳסʳʥʘ 

ʦץʫʰʳʣʘʨ ᴅʜʝʪʪʝ ʢװʤᴅʥ ʢʝʣʪʽʨʤʝʡʜʽ. ɹʽʨʘץ, ʤײʥʜʘʡ ʞʘסʜʘʡʜʘ  ʜʝʥʝʣʝʨʜʽץ  שʦʟסʘʣʳʩ  

ʞʳʣʜʘʤʜʳסʳʥʳש ʪײʨʘץʪʳ ʙʦʣʘʪʳʥʜʳסʳʥ, ʦʣʘʨʜʳש  ʙʽʨץʘʣʳʧʪʳ ʞᴅʥʝ ʪװʟʫʩʳʟʳץʪʳ  ץʦʟסʘʣʳʩ 

  ʥʜʝʣʽʢʪʽװʢ   שʫʰʳʣʘʨʜʳץʳʟʘʜʳ. ʆסʪʘʨ ʪʫץʠʳʥʜʳץ ʩʽʥʫʽ ʝʜᴅʫʽʨװʳʥ ʪסʘʣʘʪʳʥʜʳץ ʪʘʧץʘʣʧʳʥ  ʩʘץ

ᴇʤʽʨʜʝʥ  ʘʣסʘʥ  ʪᴅʞʽʨʠʙʝʣʝʨʽ ʦʣʘʨʜʳש "ʢװʰ ᴅʩʝʨʽ ʪʦץʪʘסʘʥʜʘ ʜʝʥʝ  ᴇʟʽʥʝʥ  ᴇʟʽ   ʪʦץʪʘʡʜʳ"  ʜʝʛʝʥ  

ʦʡסʘ  ʞʝʪʝʣʝʡʜʽ: ʜʦʧ, ʘʚʪʦʤʦʙʠʣʴ, ʘʨʙʘ, ʧʦʝʟʜ ʞᴅʥʝ ʪ.ʩ.ʩ.  ʙʘʩץʘ ʜʝʥʝʣʝʨ  ᴅʩʝʨʽ  ʙʦʣʤʘʩʘ  ʪװʙʽʥʜʝ  

ʪʦץʪʘʡʜʳ. ʉʦʥʜʳץʪʘʥ,  ʦʣʘʨʜʳש ʟʝʡʽʥʽʥ  ʜʝʥʝʣʝʨʜʽש ᴇʟʜʽʛʽʥʝʥ ʪʦץʪʘʤʘʡʪʳʥʜʳסʳʥʘ, ʪʝʢ ʙʘʩץʘ 

ʜʝʥʝʣʝʨʜʽש ᴅʩʝʨʽʥʝʥ  ʪʦץʪʘʡʪʳʥʜʳסʳʥʘ ʘʫʜʘʨʫ ʢʝʨʝʢ: ʜʦʧץʘ - ʘʫʘ, ʘʚʪʦʤʦʙʠʣʴʛʝ, ʘʨʙʘסʘ - ʞʝʨ 

ʙʝʪʽ, ʧʦʝʟʜסʘ - ʨʝʣʴʩ ʙʝʪʽ, ʪ.ʪ.ʀʥʝʨʮʠʷ ʟʘשʳʥ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ ץʠʳʥʜʳסʳ - ʙײʣ ʟʘש ʜᴅʣ 

ʦʨʳʥʜʘʣʘʪʳʥ  ʠʜʝʘʣ  ʞʘסʜʘʡ ʞʘʩʘʫʜʳש ʤװʤʢʽʥ ʙʦʣʤʘʡʪʳʥʜʳסʳʥʜʘ. ʆʥʜʘʡ  ʞʘסʜʘʡʣʘʨʜʳ  ʪʝʢ  

ʞʫʳץʪʘʧ  ʞʘʩʘʫסʘ  ʙʦʣʘʜʳ ʥʝʤʝʩʝ ʦʡʰʘ ʞʘʩʘʣʳʥʘʪʳʥ  ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʛʝ  ʞװʛʽʥʫʛʝ  ʪʫʨʘ  ʢʝʣʝʜʽ. 

ʅʴʶʪʦʥʥʳש ʙʽʨʽʥʰʽ ʟʘשʳʥ  ʪװʩʽʥʜʽʨʫʜʽ  ʞʝשʽʣʜʝʪʝʪʽʥ  ʜᴅʩʪװʨʣʽ  ʪᴅʞʽʨʠʙʝ - ʥʘʫʘʤʝʥ  ʰʘʨʠʢʪʽ  

ʜʦʤʘʣʘʪʫ ʪᴅʞʽʨʠʙʝʩʽ. ɼʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʩʪʦʣ  װʩʪʽʥʝ  ʢᴇʣʙʝʫ  ץʦʡʳʣסʘʥ  ʥʘʫʘ  ʙʦʡʳʤʝʥ  ʰʘʨʠʢʪʽ  

ʜʦʤʘʣʘʪʘʤʳʟ.  

 1. ʘʣʜʳʤʝʥ ʩʪʦʣ ʙʝʪʽʥʝ  ײץʤ  ʪᴇʩʝʡʤʽʟ; 
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 2. ʢʝʜʽʨ-ʙײʜʳʨʣʳ  ʤʘʪʘ (ʤʳʩʘʣʳ, ʰסײʘ)  ʪᴇʩʝʣʝʜʽ; 

 3. ᴇʪʝ  ʪʝʛʽʩ ʙʝʪ (ʤʳʩʘʣʳ, ʰʳʥʳ)  ʘʣʳʥʘʜʳ.  

 ʐʘʨʠʢʪʽץ שʦʟסʘʣʳʩʳʥʘ ʙʘʩץʘ ʜʝʥʝʥʽש ʢʝʜʝʨʛʽʩʽ ץʘʥʰʘʣʳץʪʳ ʘʟ ʙʦʣʩʘ, ʩʦʥʰʘʣʳץʪʳ  ʦʥʳש 

 ʥʘʟʘʨʳʥ ʘʫʜʘʨʘʤʳʟ. ʆʩʳ שʫʰʳʣʘʨʜʳץʳʥʘ ʦסʘ ʩʦʟʳʣʘʪʳʥʜʳץץʟʘײ שʘʣʳʩʳʥʳסʦʟץ

ʪᴅʞʽʨʠʙʝʣʝʨʜʽש ʥʝʛʽʟʽʥʜʝ ʤʳʥʘʜʘʡ  ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ: ʜʝʥʝʛʝ ʙʘʩץʘ  ʜʝʥʝʣʝʨʜʽש  ᴅʩʝʨʽ 

 ʘʨʘʡ ʪᴅʞʽʨʠʙʝʥʽץ ʳ ʙʘʷʫ ᴇʟʛʝʨʝʜʽ. ɸʨʳסʞʳʣʜʘʤʜʳ שʪʳ ʦʥʳץʪʳ ʘʟ ʙʦʣʩʘ, ʩʦʥʰʘʣʳץʘʥʰʘʣʳץ

ʦʡʰʘ ʞʘʣסʘʩʪʳʨʳʧ, ʜʝʥʝʛʝ ʙʘʩץʘ ʜʝʥʝʣʝʨ ʪʽʧʪʽ ᴅʩʝʨ ʝʪʧʝʛʝʥ  ʞʘסʜʘʡʜʘ ʦʥʳש ʞʳʣʜʘʤʜʳץ 

ʚʝʢʪʦʨʳʥʳש ᴇʟʛʝʨʤʝʡʪʽʥʜʽʛʽ ʞᴇʥʽʥʜʝʛʽ ץʦʨʳʪʳʥʜʳסʘ ʢʝʣʝʤʽʟ. ʂʝʡʽʥʛʽ ʢʝʟʜʝ ʙײʣ ʤʘץʩʘʪ װʰʽʥ 

ʜʝʥʝʥʽײץ  שʨסʘץ ʤײʟ ʙʝʪʽʥʜʝ ʥʝʤʝʩʝ ʘʫʘ ʞʘʩʪʳסʳ װʩʪʽʥʜʝ  ץʦʟסʘʣʫʳʥ ʢᴇʨʩʝʪʝʪʽʥ ʜʝʤʦʥʩʪʨʘʮʠʷ  

 ʙʽʨ שʘʣʳʩʪʳסʦʟץ ʩʪʽʥʜʝװ  שʳʥʳסᴅʩʝʨʽʥʝʥ ʘʫʘ ʞʘʩʪʳ שʨʪʢʽʥʽװʘʥʘ ʪס ʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. ʉᴅʣץ

 ʘʣʜʳʨʘʜʳ. ʆʩʳץ ʣʢʝʥ ᴅʩʝʨװ ʘ  ʙʦʣʘʜʳ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝסʘʫץʙʘʡ ץʳʥ ʘʥʳסʘʣʳʧʪʳ ʙʦʣʘʪʳʥʜʳץ

ʪᴅʞʽʨʠʙʝʣʝʨʜʝʥ ʢʝʡʽʥ ʅʴʶʪʦʥʥʳש  ʙʽʨʽʥʰʽ  ʟʘשʳʥʳש  ʪײʞʳʨʳʤʳ  ʘʡʪʳʣʘʜʳ.  

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ. 
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 ʁɽʉɯתʓ ɹɯʃɯʄ ɾנɸɿɯʈɻɯ ɿɸʄɸʅפ

 

ɸ.ʂ.ʏʦʪʘʝʚʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʧᴅʥʽʥʽש ʤסײʘʣʽʤʽ 

ɸʣʤʘʪʳ Ϩʘʣʘʩʳ ɾʝʪʽʩʫ ʘʫʜʘʥʳ ʂʄʄ ˉ110 ʤʝʢʪʝʧ-ʛʠʤʥʘʟʠʷʩʳ  

 

ʋʘץʳʪ. ᴄʨʠʥʝ ʫʘץʳʪ ʙʽʨ ʦʨʥʳʥʜʘ ʪײʨʤʘʡʜʳ. ʉʦʥʳש ʘʨץʘʩʳʥʜʘ çɿʘʤʘʥʳʥʘ ץʘʨʘʧ ʘʜʘʤʳè 

ʜʝʧ ʘʡʪʘʪʳʥ ʙʦʣʜʳץ! ʋʘץʳʪ ʧʝʥ ʙʽʨʛʝ ʙʽʣʽʤ ʞװʡʝʩʽʥʜʝ ʘʣסʘ ʞʳʣʞʳʡʜʳ. פʘʟʽʨʛʽ ʩᴅʪʪʝ ʞʘשʘ 

ʦץʳʪʫ ʞװʡʝʩʽ ʝʥʜʽ. ɹײʣ ʪʫʨʘʣʳ ʧʽʢʽʨʣʝʨ ʝʢʽ ʪװʨʜʝ: ʙʽʨʽ ץʦʣʜʘʩʘ, ʙʽʨʽ ײץʧʪʘʤʘʡʜʳ. ʆץʫ 

ʤᴅʩʝʣʝʩʽʥʽש ᴇʟʝʢʪʽ ʝʢʝʥʽʥ ץʦסʘʤʜʘ ʤʦʡʳʥʜʘʜʳ. çɹʽʣʽʤʽ ʤʳץʪʳ ʝʣ ʦʟʘʜʳè, - ʜʝʛʝʥ ʩᴇʟ ʙʝʢʝʨ 

ʘʡʪʳʣʤʘʩʘ ʢʝʨʝʢ. ʆסʘʥ ʩᴇʟ ʞʦץ. ɹʽʨʘץʪʘ ץʘʟʽʨʛʽ ʦץʫʣʳץʪʘʨ ʟʘʤʘʥסʘ ʩʘʡ ʙʦʣסʘʥʳʤʝʥ ʦץʫʰʳ 

ʞʘʩʳʥʘ ʩʘʡ ʤʘ? פʘʟʽʨʛʽ ʙʽʣʽʤ ʞװʡʝʩʽ ײʩʪʘʟ ʙʝʥ ʦץʫʰʳסʘ ײʥʘʡ ʤʘ? ʆץʫʣʳץʪʘʨ ʙʘʨʣʳץ ʤʝʢʪʝʧʪʝ 

ʙʽʨʜʝʡ ʤʝ? פʘʟʽʨʛʽ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ï ʦʩʳ ʩײʨʘץʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʩʳ ʢʝʟʜʝ ʢʽʪʘʧ 

ʙʘʩʧʘʣʘʨʳ ʢᴇʙʝʡʜʽ. ᴄʨʠʥʝ, ʙײʣ ʞʘץʩʳ. ɸʣʘʡʜʘ ʙײʣ ʦץʫ ʞװʡʝʩʽʥʜʝ װʣʢʝʥ ץʘʪʝʣʽʢ ʙʦʣʜʳ ʜʝʧ 

ʝʩʝʧʪʝʡʤʽʥ. ᴆʡʪʢʝʥʽ ᴅʨ ʙʘʩʧʘ ᴅʨʪװʨʣʽ  ʙʽʣʽʤ ʞװʡʝʩʽʥ ץʦʣʜʘʥʘʜʳ. ɹײʣ ʦץʫʰʳʣʘʨסʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʜʽ. 

ʄʳʩʘʣʳ ʙʽʟ çɼʘʨʳʥè ʤʝʢʪʝʙʽʥʝ ʪװʩʫʛʝ ʜʘʡʳʥʜʘʣʜʳץ ʜʝʣʽʢ. ɹʽʟ çɸʣʤʘ-ʘʪʘè ʙʘʩʧʘʩʳʥ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ ʜʘʡʳʥʜʘʣʜʳץ. ɹʽʨʘץ ʩײʨʘץʪʘʨ çɸʪʘʤײʨʘè ʙʘʩʧʘʩʳ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. ɸʣ ʦץʫʰʳ ɸʣʤʘ-

ɸʪʘ ʢʽʪʘʧʪʘʨʳ ʧʘʡʜʘʣʘʥʜʳ. ᴄʨʠʥʝ ʝʢʽ ʙʘʩʧʘʜʘʜʘ ʙʘʩʳʣʘʪʳʥ ʥᴅʨʩʝ ʙʽʨ ʪʘץʳʨʳʧ, ʙʽʨ ʤʘʟʤײʥ ʜʝʧ 

ʢᴇʨʝʡʽʢ. ɹʽʨʘץ, ʙʽʨ ʢʽʪʘʧʪʘ ʙʘʩʳʣסʘʥ ʞʘʟʙʘ ʝʢʽʥʰʽ ʢʽʪʘʧʪʘ ʞʦץ. ʆʩʳ ʤᴅʩʝʣʝʥʽש ʢʝʩʽʨʽʥʝʥ 

 ʡʝʩʽʥʝװʦʡʳʤʰʘ ʙʽʣʽʤ ʞ שʘʣʘʜʳ. ʄʝʥʽץ ʫʰʳʣʘʨ ᴇʟʜʝʨʽʥ ʢᴇʨʩʝʪʝ ʘʣʤʘʡץʪʳ ʦץʘʥʰʘʤʘ ʞʘʩ, ʤʳץ

ʪʝʢ ʙʽʨ ʙʘʩʧʘ ʦʨʪʘʣʳסʳ ʙʦʣʩʘ, ʩʦʥʜʘ סʘʥʘ ʦץʫʰʳʣʘʨʜʘ ʫʘץʳʪ ʞʦסʘʣʪʧʘʩʪʘʥ ʪʝʢ ʙʽʨ ʢʽʪʘʧ ʘʨץʳʣʳ 

ʜʘʡʳʥʜʘʣʳʧ, ʞʝʢʝ ʜʘʤʫʳʥʘ ʢᴇʙʽʨʝʢ ʫʘץʳʪ ʙᴇʣʝʨ ʤʝ ʝʜʽ.  

ɹʘʡץʘʩʘשʳʟʜʘʨ ᴅʨ ʞʳʣʳ ʦץʫʰʳ ʩʘʥʳ ʘʨʪʳʧ ʢʝʣʝʜʽ. ɹײʣ ʜʝʛʝʥ  ʩᴇʟ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʢᴇʧ 

ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. ʆʩʳ ʞʝʨʜʝ ʢᴇʪʝʨʽʣʝʪʽʥ ʤᴅʩʝʣʝ ʦץʫ ʞװʡʝʩʽ ʙʘʣʘ ʞʘʩʳʥʘ ʩʘʡ ʤʘ? פʘʟʽʨ ʪᴇʨʪʽʥʰʽ, 

 ʨʳʩ ʩʝʢʽʣʜʽײʜ שʘʨʘʩʘץ ʳʥʘʥסʡʨʝʪʝʜʽ. ɹʽʨ ʞʘװ ʡʝʩʽʥװʙʽʣʽʤ ʞ שʘ ʙʝʩʽʥʰʽ ʩʳʥʳʧʪʳץʰʽʥʰʽ ʩʳʥʳʧװ

ʢᴇʨʽʥʝʜʽ. ɹʘʩץʘ ץʳʨʳʥʘʥ ץʘʨʘʩʘץ ʙʘʣʘסʘ ʝʨʪʝ ʞʘʩʳʥʘʥ ʩʘʙʘץץʘ ʜʝʛʝʥ ײץʣʰʳʥʳʩʳʥ ʘʰʫ ᴇʪʝ 

ʞʘץʩʳ, ʘʣʘʡʜʘ, ʢᴇʧʪʝʛʝʥ ʪװʩʽʥʽʩʧʝʫʰʽʣʽʢ ʪʫʳʥʜʘʫʳ ʤװʤʢʽʥ. ʄʳʩʘʣʳ, ʩʘʙʘץ ʙʘסʜʘʨʣʘʤʘʩʳ ʙʘʣʘסʘ 

ʩʘʡ ʙʦʣʤʘʫʳ ʜʝʛʝʥ ʩʠʷץʪʳ. ᴆʤʽʨʜʝ ʢʝʟʜʝʩʝʪʽʥ ʞʘסʜʘʡ ʝʢʽʥʰʽ ʩʳʥʳʧץʘ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʥʳ ʘʪʘ-
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ʘʥʘʣʘʨ ʦʨʳʥʜʘʡ ʘʣʤʘʡ ʞʘʪʘʜʳ. ᴄʨ ʙʘʣʘʥʳש ʜʝשʛʝʡʽ ᴅʨʪװʨʣʽ. ʉʦסʘʥ ʩʘʡ ʩʘʙʘץ ʞװʡʝʩʽ ײץʨʳʣʫʳ 

ʢʝʨʝʢ ʩʠʷץʪʳ. ɹʘʣʘʥʳש ʟʝʡʽʥʽʥ ʘʰʳʧ, ʩʘʙʘץץʘ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳʥ ᴇʟʛʝʨʪʽʧ, ʦץʫʰʳʥʳ ʦץʫסʘ 

ʰʘץʳʨʫ ʢʝʨʝʢ ʝש ʙʘʩʪʳ ʤʘץʩʘʪʳʤʳʟ ʦʩʳ ʙʦʣʫʳ ʪʠʽʩ. ʄʝʢʪʝʧʽʰʽʣʽʢ  ʥʝʤʝʩʝ ʘʫʜʘʥ, ʦʙʣʳʩ 

ʘʨʘʩʳʥʜʘ ʙʦʣʘʪʳʥ ʞʘʨʳʩ, ʩʘʡʳʩ, ʦʣʠʤʧʠʘʜʘ, סʳʣʳʤʠ ʞʦʙʘʣʘʨסʘ ʞʘץʩʳ ʦץʠʪʳʥ ʦץʫʰʳʣʘ 

 ʘסʫץʙʦʡʳʥʜʘ ʦ שʫʰʳʣʘʨʜʳץʘʪʳʩʳʧ ʢᴇʨʤʝʩʢʝ, ʩʦʣ ʢʝʟʜʝ ʦץ ʙʘʣʘ ץʘʪʳʩʳʧ ʞʘʪʘʜʳ. ʅʝʛʝ ʙʘʨʣʳץ

ʜʝʛʝʥ ײץʣʰʳʥʳʩ ʦʷʥʘʜʳ. ɹᴅʩʝʣʝʩʪʽʢ ʙʦʣʘʜʳ. ɹᴅʩʝʢʝ ʙʘʨ ʞʝʨʜʝ ʳʥʪʘ ʤʝʥ ʞʽʛʝʨ ʙʦʣʘʜʳ. ʉʦʣ 

ʘʨץʳʣʳ ʙʘʣʘʥʳש ʦץʫ ʜʝשʛʝʡʽʥ  ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʤʽʟ ʜʝʧ ʦʡʣʘʡʤʳʥ. 

ʂʝʣʝʩʽ ʙʽʨ ʪʦץʪʘʣʘʪʳʥ, ʦʣ ץʘʟʽʨʛʽ ʢʽʪʘʧʪʘʨ ץʘʟʘץ ʪʽʣʽʥʽש ʝʨʝʞʝʣʝʨʽʥʝ ʩʘʡ ʤʘ? ʄʝʥʽש ᴇʟʽʤʥʽש 

ʞʝʢʝ ʧʽʢʽʨʽʤ, ʢʝʣʝʰʝʢ ײʨʧʘץ ץʘʟʘץ ʪʽʣʽʥ ʘʥʳץ ʙʽʣʩʽʥ ʜʝʩʝʢ, ʦʣ ʪʫʨʘʣʳ ʝʨʝʞʝʩʽʥ, ץʘʟʘץ ʩʘʣʪ-

ʜᴅʩʪװʨʣʝʨʽʥ ײʤʳʪʧʘʩʳʥ ʜʝʩʝʢ ʢʽʪʘʧʪʘʨסʘ ʘʟʜʘʧ ᴇʟʛʝʨʪʫʣʝʨ ʢʝʨʝʢ. ɹײʣ ʘʱʳ ʰʳʥʜʳץ . 

ɸʡʥʘʣʘʤʳʟʜʘʥ-ʘץ ʙʘʡץʘʩʘץ ʙʦʣʘʜʳ, ץʘʨʘʧʘʡʳʤ ᴇʤʽʨʜʝ ץʘʟʘץ ʙʘʣʘʩʳ ץʘʟʘץʧʝʥ ʦʨʳʩʰʘ ʩᴇʡʣʝʩʝʜʽ. 

ɽʛʝʨ ʙײʣ ʞʘסʜʘʡ ץʘʡʪʘʣʘʥʘ ʙʝʨʩʝ, ʘʣʜʘסʳ ʫʘץʳʪʪʘ ץʘʟʘץ ʪʽʣʽ ײʤʳʪʳʣʳʧ ʢʝʪʧʝʩʽʥʝ ʢʽʤ 

ʢʝʧʽʣ?ɾʘשʘ ʦץʫ ʞװʡʝʩʽʥʽש ʞʘץʩʳ ʞʘסʳʥ ץʘʨʘʩʪʳʨʳʧ ʢᴇʨʝʡʽʢ. ɹײʣ  ʞʘשʘ ʦץʫ ʞװʡʝʩʽ ʙʦʡʳʥʰʘ 

 ʫʰʳʣʘʨ ʧᴅʥʜʽץʳʣʳ ʦץʛʝʨʽʧ ʢʝʣʝ ʞʘʪʳʨ. ʉʦʣ ʘʨשʡʝʩʽʥ ʤʝװʳʪʫ ʞץʳʣʰʳʥʰʘ ʦסʩʪʘʟʜʘʨʳʤʳʟ ʘײ

ʘסʳʣʰʳʥʰʘ ʤʝשʛʝʨʝ ʦʪʳʨʳʧ, ʘסʳʣʰʳʥ ʪʽʣʽʥ ʞʽʪʽ ʤʝשʛʝʨʽʧ ʰʳסʘʪʳʥ ʙʦʣʘʜʳ. ʄʝʢʪʝʧʪʝʨʜʽ ᴅʨ 

ʘʧʪʘ ʩʘʡʳʥ ʩʝʤʠʥʘʨʣʘʨ, ʢʦʫʯʠʥʛʪʝʨ ʞᴅʥʝ ʞʠʥʘʣʳʩ, ʘʧʪʘʣʳץʪʘʨ ᴇʪʝʜʽ. ᴄʨ ʤʝʢʪʝʧʪʝ ʦץʫʰʳ 

ʘʨʘʩʳʥʘʥ  ʧʨʝʟʠʜʝʥʪ, ʦץʫ ʤʠʥʠʩʪʨʽ, ʪʘʟʘʣʳץ ʩʝʢʪʦʨʳ ʪʘסʘʡʳʥʜʘʣʘʜʳ. ʆʩʳʥʜʘʡ ʤʽʥʜʝʪ ʞװʢʪʝʫ 

ʘʨץʳʣʳ ʙʘʣʘʥʳ ʞʘʫʘʧʢʝʨʰʽʣʽʢʢʝ ʞᴅʥʝ װʣʢʝʥʜʝʨʜʽ ʩʳʡʣʘʫʜʳ װʡʨʝʪʫʜʝ ʘʪ ʩʘʣʳʩʫʜʘʤʳʟ. פʘʟʽʨʛʽ 

ʫʘץʳʪʪʘ ʤʝʢʪʝʧʢʝ çʃʦʛʠʢʘʥʳ ʜʘʤʳʪʫè, çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʩʠʷץʪʳ ʧᴅʥʜʝʨ ʝʥʛʽʟʽʣʽʧ, ʩʦʣ ʘʨץʳʣʳ 

ʙʘʣʘʥʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʽ ʤʝʥ ʰʘʧʰʘשʜʳסʳʥ ʘʨʪʳʨʘ ʪװʩʫʜʝ. ɼᴅʣ ʙװʛʽʥʛʽ ʩᴅʪʪʝ ʢʘʨʘʥʪʠʥ ʨʝʞʠʤʽ 

ʝʥʛʽʟʽʣʛʝʥ ʫʘץʳʪʪʘ ʜʘ ʙʽʟʜʽש ʦץʫ ʧʨʦʮʝʩʩʽʤʽʟ ʞʘʣסʘʩʘ ʙʝʨʤʝʢ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ץʘʰʳץʪʳץʪʘʥ 

ʦץʳʪʫ ʞװʡʝʩʽ ʙʦʡʳʥʰʘ, ʷסʥʠ ʦʥʣʘʡʥ ʦץʳʧ ʞʘʪʳʨ. ᴄʨ ʩʘʙʘץʪʳש ᴇʪʫ ʙʘʨʳʩʳ ᴅʨʪװʨʣʽ.  ɹʽʨʥʝʰʝ 

ʬʦʨʤʘʪʪʘ ʞײʤʳʩ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, Online mektep, spera, zoom, classroom ʩʠʷץʪʳ 

ʧʣʘʪʬʦʨʤʘʣʘʨʤʝʥ ʞװʨʛʽʟʽʣʽʧ ʞʘʪʳʨ. ɺʠʜʝʦ ʩʘʙʘץʪʘʨ, ʪʝʣʝʜʠʜʘʨ ʘʨץʳʣʳ ʩʘʙʘץʪʘʨ ʪװʩʽʥʜʽʨʽʣʫʜʝ, 

ʙʘʣʘʣʘʨסʘ ʙʘʨʳʥʰʘ ʪװʩʽʥʽʢʪʽ ʙʦʣʫʳ װʰʽʥ ʙʘʨʣʳץ ʞʘסʜʘʡ ץʘʨʘʩʪʳʨʳʣסʘʥ ʞᴅʥʝ ʦʩʳ ʦץʫ ʧʨʦʮʝʩʩʽ 

 ʘʙʽʣʝʪʪʽ ʤʘʤʘʥץ ʩʘʪʳ - ʙᴅʩʝʢʝʛʝץʤʘ שʡʝʩʽʥʽװʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞפ .ʩʪʽʥʜʝװ ʳʣʘʫץʨʜʝ ʙʘװʪ שʘʪʘץ

ʜʘʡʳʥʜʘʫ. ʄʝʢʪʝʧ ï װʡʨʝʪʝʪʽʥ ʦʨʪʘ, ʦʥʳש ʞװʨʝʛʽ - ʤסײʘʣʽʤ. ɯʟʜʝʥʽʤʧʘʟ ʤסײʘʣʽʤʥʽש 

ʰʳסʘʨʤʘʰʳʣʳסʳʥʜʘסʳ ʝʨʝʢʰʝ ʪײʩ - ʦʥʳש ʩʘʙʘץʪʳ ʪװʨʣʝʥʜʽʨʽʧ, ʪײʣסʘʥʳש ʞװʨʝʛʽʥʝ ʞʦʣ ʪʘʙʘ 

ʙʽʣʫʽ. ױʩʪʘʟ ʘʪʘʥʘ ʙʽʣʫ, ʦʥʳ ץʘʜʽʨ ʪײʪʫ, ץʘʩʪʝʨʣʝʫ, ʘʨʳʥʜʘʡ ʪʘʟʘ ײʩʪʘʫ - ᴅʨ ʤסײʘʣʽʤʥʽש ʙʦʨʳʰʳ. 

ʆʣ ᴇʟ ʢᴅʩʽʙʽʥ, ᴇʟ ʧᴅʥʽʥ , ʙʘʨʣʳץ ʰᴅʢʽʨʪʽʥ , ʤʝʢʪʝʙʽʥ ʰʝʢʩʽʟ ʩװʡʝʪʽʥ ʘʜʘʤ.ᴆʟʛʝʨʤʝʣʽ ץʦסʘʤʜʘסʳ 

ʞʘשʘ ʬʦʨʤʘʮʠʷ ʤסײʘʣʽʤʽ ï ʧʝʜʘʛʦʛʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳש ʙʘʨʣʳסʳʥ ʤʝשʛʝʨʛʝʥ, ʪײʨʘץʪʳ ᴇʟʽʥ-ᴇʟʽ 

ʞʝʪʽʣʜʽʨʫʛʝ ʪʘʣʧʳʥסʘʥ, ʨʫʭʘʥʠ ʜʘʤʳסʘʥ, ʪʦʣʳʩץʘʥ ʰʳסʘʨʤʘʰʳʣ ʪײʣסʘ ײץʟʳʨʝʪʽ. ɾʘשʘ 

ʬʦʨʤʘʮʠʷ ʤסײʘʣʽʤʽ ʪʘʙʳʩʳ, ʙʽʣʽʢʪʝʨʽ ʘʨץʳʣʳ ץʘʣʳʧʪʘʩʘʜʳ, ʜʘʤʠʜʳ. 

 ʩʪʘʟʜʘʥ ʰᴅʢʽʨʪ ʦʟʘʨèױʘʣ ʩᴇʟ ʙʘʨ çץʩʳ ʙʽʨ ʤʘץʪʘ ʞʘץʘʟʘץ ,ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝʪʽʥ ʙʦʣʩʘפ

ʜʝʛʝʥ, ʙײʣ ʜʝʛʝʥʽʤʽʟ ʙʽʟʜʽץ שʘʟʽʨʛʽ ʪʘשʜʘ ʙʝʨʽʧ ʞʘʪץʘʥ ʙʽʣʽʤʽʤʽʟ ʝʰ ʢʝʪʧʝʛʝʥʽ ʙʦʣʩʘ ʠʛʽ. 

ʐᴅʢʽʨʪʽʤʽʟ ʙʽʟʜʝʥ ʦʟʳʧ ʞʘʪʩʘ, ʙʽʟʜʽץ שʫʘʥʘʨʳʤʳʟ ʭʘץ.  ᴄʨʙʽʨ ʦץʫʰʳʥʳש ʙʦʡʳʥʘʥ ʝʨʝʢʰʝʣʽʢʪʽ 

 ʳʣʳ ʞʦʣ ʢᴇʨʩʝʪʽʧ ʦʪʳʨʩʘ, ʦʥʜʘ ʦʣץʨʫ ʘʨײʘ ʙסʨʳʩ ʘʨʥʘײʫʰʳʥʳ ʜץʘʡ ʦʪʳʨʳʧ, ʩʦʣ ʦץʩʪʘʟ ʙʘʡײ

ʦץʫʰʳ ʙʽʣʽʤʛʝ ʜʝʛʝʥ ײץʣʰʳʥʳʩʳ ʘʨʪʘ ʪװʩʽʧ, ץʘʪʘʨʳʥʘʥ ʦʟʘʨʳ ʩᴇʟʩʽʟ.  

ʆץʫ, ʙʽʣʽʤ - ʞʘʥסʘʥ ʰʳʨʘץ, ʦʡʣʘʩʘש. 

 .שʦʡʤʘʩʘץ ,שʽʟʜʝʧ ʢᴇʨʩʝ ,שʡʨʝʥʝʨʩʽת

 .ʜʽ, ʞʽʛʝʨ ʩʘʣשʫ ᴇʥʝʨʜʽ, ʙʫ ʙʝʣʽפ

ʇʘʡʜʘ ʘʣʘʨʩʳץ ,שʘʫʞʘʥʘʨʩʳש, ʪʦʡʤʘʩʘש, - ʜʝʛʝʥ ɾװʩʽʧʙʝʢ ɸʡʤʘʫʳʪʦʚ ʘʪʘʤʳʟʜʳש ʢʝʨʝʤʝʪ 

ᴇʣʝש ʰʫʤʘסʳʤʝʥ ʘʷץʪʘסʳʤ ʢʝʣʝʜʽ. ᴆʩʢʝʣʝײ שʨʧʘץץʘ ʘʡʪʘʨʳʤ ץʘʥʘʪʪʘʨʳש ʪʘʣʤʘʩʳʥ, ʦץʫסʘ ʜʝʛʝʥ 

ʟʝʡʽʥʜʝʨʽש ʤʳץʪʳ ʙʦʣʩʳʥ, ʩᴅʪʪʽʣʽʢ ʞʦʣʜʘʩ ʙʦʣʩʳʥ ᴅʨʜʘʡʳʤ!!! 

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ  
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ᴅʨʽʧʪʝʩʪʽʢ ʞʘסʜʘʡʳʥʜʘ ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫè, ɹʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽ 

ʙʘʩʰʳʣʘʨʳʥʳש ʘʥʳץʪʘʤʘʣʳסʳ ˉ2 (26) 2013ʞ; 

 

 

 פʇɸʈɸʊʊʓפʓ ɸנʓ ɹɯʃɯʄ ɹɽʈʋ ʉɸʃɸʉʓʅɼɸנɸɿɯʈɻɯ ɿɸʄɸʅפ

ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ ʇɸʁɼɸʃɸʅʋ ʄᴄʉɽʃɽʃɽʈɯ ʄɽʅ ɹʆʃɸʐɸנʓ 

 

ʅ. ʐʘʙʘʨ, 5ɺ011200 - ʍʠʤʠʷ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

 ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʭ.Ϥ.ʤ., ʘϤʘ ʦϨʳʪʫʰʳ ɸ.ʐ.ɽʨʝʞʝʧʦʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ɹײʣ ʤʘץʘʣʘʜʘ ʘץʧʘʨʘʪʪʳץ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫʜʳש 

ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽ, ʩʦʥʳש ʽʰʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤװʤʢʽʥʰʽʣʽʢʪʝʨ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʥʝʛʽʟʛʽ ʟʝʨʪʪʝʫ  ʤᴅʩʝʣʝʩʽ, ʷסʥʠ ʭʠʤʠʷ ʧᴅʥʽʥʽʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʥʝʛʽʟʽʥʜʝ 

ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ ʙʝʨʽʣʛʝʥ. ʍʠʤʠʷ ʩʘʙʘסʳʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥסʘʥʜʘסʳ ʙʽʣʽʤ 

ʜʝשʛʝʡʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʄʘץʘʣʘʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʳʪʫ  ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ 

 ʦʣʜʘʥʫ ᴅʨץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʧʘʨʘʪʪʳץʜᴅʫʽʨʜʝ ʘ ץʧʘʨʘʪʪʳץʘʟʽʨʛʽ ʘפ .ʦʣʜʘʥʫ ʪʫʨʘʣʳ ʘʡʪʳʣʘʜʳץ

ʪװʨʣʽ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ײץʨʫʤʝʥ ʙʽʨʛʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫʰʳʣʘʨʜʳ ʪʘʥʳʤʜʳץ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʘ 

ʞᴅʥʝ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʩʘʧʘʩʳ ʤʝʥ ץʦʣʜʘʥʳʣʫʳʥ ʞʘץʩʘʨʪʫʜʘ ʪʠʽʤʜʽ.ʄʘץʘʣʘʜʘ ʦץʳʪʫʜʳש 

ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ - ʦץʳʪʫʜʳש ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ 

 ʘʤסʦץ ,ʘʣʳʧʪʘʩʪʳʨʫץ ץʥʝʤʽ ʞʝʪʽʣʜʽʨʫ, ʧʨʘʢʪʠʢʘʣʳװ ,ʳʟʤʝʪʪʽ ʜʘʤʳʪʫץ ץʳʣʳʤʠ-ʧʝʜʘʛʦʛʠʢʘʣʳס

ʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʽʥʜʽʢ 

ʞײʤʳʩʳʥ ʜʘʤʳʪʫ.  ɯʩ-ᴅʨʝʢʝʪʢʝ ʙʝʡʽʤʜʝʣʫ ʢʝʟʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪ, ʪʘʥʳʤʜʳץ ʩʘʧʘʥʳ 

ʞʘץʩʘʨʪʫ ʝʩʢʝʨʽʣʝʜʽ. ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫʜʳש ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʩʥʦʚʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʧʨʦʙʣʝʤʘ - ʤʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʭʠʤʠʠ ʥʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʋʢʘʟʘʥʳ ʫʨʦʚʥʠ ʟʥʘʥʠʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʢʘʭ ʭʠʤʠʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʙʽʣʽʤ, ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷ, ʙʝʣʩʝʥʜʽ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨ, 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ. 

 

çפʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʞʘʩʪʘʨסʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪץʘ ʩʘʡ 

ʤװʜʜʝʣʽ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ᴇʪʝ ץʘʞʝʪè ʜʝʧ ɽʣʙʘʩʳʤʳʟ ʘʪʘʧ ᴇʪʢʝʥʜʝʡ, ʞʘʩ ײʨʧʘץץʘ ʙʽʣʽʤ ʙʝʨʫ 

ʞʦʣʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫ װʨʜʽʩʽʥʝ ץʦʣʜʘʥʫ ʤʝʥ ʦʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש 

ʤʘשʳʟʳ ʘʩʘ ʟʦʨ. ʉʝʙʝʙʽ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ סʘʥʘ ʞʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʽʩʢʝ ʘʩʳʨʘ ʘʣʘʜʳ. ɽʛʝʨ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʭʠʤʠʷ ʩʘʙʘסʳʥʜʘ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʩʘ, ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳ, ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ, ʟʝʨʪʪʝʫʰʽʣʽʢ 

ʽʩʢʝʨʣʽʛʽ, ʰʳסʘʨʤʘʰʳʣʳסʳ ʘʨʪʘʜʳ.  

ʂᴇʧʪʝʛʝʥ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ץʘʪʘʨ ʩʦסשʳ ʢʝʟʜʝʨʽ ʭʠʤʠʷ ʧᴅʥʽ ʩʘʙʘץʪʘʨʳʥʜʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʠʽ ץʦʣʜʘʥʳʣʫʜʘ. ɿʘʪʪʘʨʜʳײץ שʨʘʤʳ ʤʝʥ ײץʨʳʣʳʤʳʥ, ץʘʩʠʝʪʪʝʨʽʥʽש 

 ץʘ ʟʘʪʪʘʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨ ʘʣʫʜʳ, ʭʠʤʠʷʣʳשʘʩʠʝʪʪʝʨʽ ʙʝʣʛʽʣʽ ʞʘץ ,ʨʳʣʳʤʳʥʘ ʪᴅʫʝʣʜʽʣʽʛʽײץ

ᴇʟʛʝʨʽʩʪʝʨʜʽש ʟʘשʜʳʣʳץʪʘʨʳ ʤʝʥ ʦʣʘʨʜʳ ʙʘʩץʘʨʫʜʳש ʞʦʣʜʘʨʳʥ ʟʝʨʜʝʣʝʫ ï ʤʝʢʪʝʧʪʝ ʭʠʤʠʷ 

ʧᴅʥʽʥ ʦץʳʪʫʜʘסʳ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨ. ɿʘʪʪʘʨ ᴅʣʝʤʽʥ (ʦʣʘʨʜʳײץ שʨʘʤʳʥ, ײץʨʳʣʳʤʳʥ, ʙʽʨ ʟʘʪʪʳש 

ʙʘʩץʘ ʟʘʪץʘ ʘʡʥʘʣʫʳʥ) ʟʝʨʜʝʣʝʡ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨ ʧʨʘʢʪʠʢʘʣʳץ ץʳʟʤʝʪ װʰʽʥ ʪʠʷʥʘץʪʳ ʙʽʣʽʤ 

ʘʣʫʳ ʪʠʽʩ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢװʥʜʝʣʽʢʪʽ ʩʘʙʘץʪʘ: 

V ʄʫʣʴʪʠʤʝʜʠʷ (ʚʠʜʝʦ, ʘʫʜʠʦ ץʦʥʜʳʨסʳʣʘʨʳ ʤʝʥ ʪʝʣʝʜʠʜʘʨʜʳ, ʵʣʝʢʪʨʦʥʜʳץ 

ʦץʫʣʳץʪʘʨʜʳ); 
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V ʂʦʤʧʴʶʪʝʨ (ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ); 

V ɸʥʳץʪʘʤʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨ (ʩᴇʟʜʽʢ, ʵʥʮʠʢʣʦʧʝʜʠʷ,ʢʘʨʪʘ, ʜʝʨʝʢʪʝʨ ץʦʨʳ); 

V ʀʥʪʝʨʥʝʪ ʞᴅʥʝ ʪ.ʙ. ʢᴇʨʥʝʢʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʡʪʘʨʣʳץʪʘʡ ʥᴅʪʠʞʝ ʙʝʨʝʜʽ[1]. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʥʝʛʽʟʜʝʨʽ ʪײʣסʘʥʳש ʭʠʤʠʷ ʧᴅʥʽʥʝʥ ʘʣסʘʥ ʙʽʣʽʤ ʩʘʧʘʩʳ ʤʝʥ 

ʩʘʫʘʪʪʳʣʳסʳʥ ʢʝשʝʡʪʫʛʝ ʞᴅʨʜʝʤʜʝʩʝʜʽ, ʤʳʩʘʣʳ: ʠʥʪʝʨʥʝʪ ʩʘʡʪʳ ʘʨץʳʣʳ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝʛʽ 

ʢᴇʨʥʝʢʽʣʽʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɿʘʤʘʥ ʘסʳʤʳʥʘ ץʘʨʘʡ ʩʘʙʘץʪʘ ʚʠʜʝʦ, ʘʫʜʠʦ ץʦʥʜʳʨסʳʣʘʨ 

ʤʝʥ ʪʝʣʝʜʠʜʘʨʜʳ, ʢʦʤʧʴʶʪʝʨʜʽ ץʦʣʜʘʥʫ ʦץʫʰʳʥʳש ʜװʥʠʝʪʘʥʳʤʳʥ ʢʝשʝʡʪʝʜʽ. ᴄʩʽʨʝʩʝ 

ʦץʫʣʳץʪʘסʳ ʪʘʨʘʫʣʘʨʜʳ ץʦʨʳʪʳʥʜʳʣʘʫ ʢʝʟʽʥʜʝ ʦץʫʰʳʣʘʨ ץʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣʜʘʨ ʞʠʥʘץʪʘʧ, 

ʙʽʣʽʤʜʝʨʽʥ ʢʝשʝʡʪʽʧ, ץʠʩʳʥʜʳ ʦʡʣʘʫ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʰʳסʘʨʤʘʰʳʣʳסʳʥ ʜʘʤʳʪʘʜʳ. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʘʙʘװ ץʩʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫʜʳש ʬʦʨʤʘʣʘʨʳ ʤʳʥʘʜʘʡ ʙʦʣʳʧ ʢʝʣʝʜʽ: 

 ʉʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʪʝʭʥʠʢʘʥʳ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʫ, ʦץʫʰʳʥʳ ʩᴇʡʣʝʪʫ 
ʞᴅʥʝ ʧʽʢʽʨʪʘʣʘʩ, ʙʝʢʽʪʫ, ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽʥ ʙʘץʳʣʘʫ, ʞʝʢʝ ʞײʤʳʩ, ʪʘʣʜʘʫ, ʪʝʩʪʽʣʝʫ, ץʘʞʝʪ 

ʘץʧʘʨʘʪʪʳ ʽʟʜʝʩʪʽʨʫ; 

 ʉʘʙʘץʪʘʥ ʪʳʩ ʫʘץʳʪʪʘ ʦץʫʰʳʥʳש ʜʝʨʙʝʩ, ᴇʟʜʽʛʽʥʝʥ ץʦʣʜʘʥʫʳ, ʷסʥʠ װʡ ʪʘʧʩʳʨʤʘʩʳʥ 

ʦʨʳʥʜʘʫ,ʨʝʬʝʨʘʪʪʘʨ ʜʘʷʨʣʘʫ, ᴇʟʽʥʜʽʢ ʙʘץʳʣʘʫ; 

 ʄסײʘʣʽʤʥʽש ʩʘʙʘץץʘ ʜʘʷʨʣʳץ ʢʝʟʝשʽʥʜʝ ץʦʣʜʘʥʫʳ, ʷסʥʠ ʘʨʥʘʡʳ ʤʘʪʝʨʠʘʣʜʳ ʽʨʽʢʪʝʧ ʘʣʫ, 
ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʜʘʡʳʥʜʘʫ ʞᴅʥʝ ʪ.ʙ. 

ɸץʧʘʨʘʪʪʳץ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʦץʫʰʳʣʘʨʜʳ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤסʘ ʜʘʡʳʥʜʘʫ, 

ʢʦʤʧʴʶʪʝʨʤʝʥ ʦץʳʪʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. çɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷè ʘʢʘʜʝʤʠʢ ɺ.ʄ. ɻʣʫʰʢʦʚ 

ʝʥʛʽʟʛʝʥ. ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʦץʫʰʳסʘ ʙʽʣʽʤ ʙʝʨʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ 

ʙʦʣסʘʥʜʳץʪʘʥ, ɺ.ɻʣʫʰʢʦʚʪʳש ʘʥʳץʪʘʫʳʥʰʘ, çɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨè ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʧʨʦʮʝʩʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʣ ʙʽʣʽʤ ʙʝʨʫʜʝ ʢʦʤʧʴʶʪʝʨʜʽ ʞᴅʥʝ ʦʥʳײץ שʨʘʣʜʘʨʳʥ 

ʧʘʡʜʘʣʘʥʘ ʙʘʩʪʘסʘʥ ʢʝʟʜʝ ʦץʳʪʫʜʳש ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ סײʳʤʳ ʧʘʡʜʘ ʙʦʣʜʳ. ɾʘשʘ 

ʘץʧʘʨʘʪʪʳץ  ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʦʨʳʥʜʘʣʘʪʳʥ ץʳʟʤʝʪ ᴇʟʽʥʽש ʢʝʟ ʢʝʣʛʝʥ ʥʘץʪʳ ʬʦʨʤʘʩʳʥʜʘ ʪʠʽʤʜʽʨʝʢ 

ʦʨʳʥʜʘʣʘʜʳ, ʘʜʘʤ ᴇʨʢʝʥʠʝʪʪʽ ʙʦʣʘ ʙʘʩʪʘʡʜʳ. ױʨʧʘװ ץʰʽʥ ʢʽʪʘʧʪʳש ʤʘשʳʟʳ ץʘʥʜʘʡ ʙʦʣʩʘ, 

ʢʦʤʧʴʶʪʝʨʜʝ ʦץʫʰʳ װʰʽʥ ץʦʨʰʘסʘʥ ᴅʣʝʤʜʽ ʪʘʥʫʜʳײץ שʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʡ ʙʦʣʩʘ 

ʙʘʨʣʳץ ʩʘʙʘץʪʘʨʜʳ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽץ  שʫʘʪʪʘʥʫʳʤʝʥ ʞװʨʛʽʟʫʜʽ װʡʨʝʥʫ ï ʙװʛʽʥʛʽ ʢװʥʥʽש  ʢʝʟʝʢ 

ʢװʪʪʽʨʤʝʡʪʽʥ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ.  

 ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ᴇʟ ʙʽʣʽʤʽʥ  ʢᴇʪʝʨʫ ʪʠʽʤʜʽʣʽʛʽʥ ʜʝ ץʧʘʨʘʪʪʳץʳ ʘסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʘʨʪʪʳʨʘʜʳ. ɹײʣ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʩʘʥʜʳץ ʪװʨʜʝ ʞʘʟʳʣסʘʥ ʘץʧʘʨʘʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ 

 ʘʟʽʨʛʽ ʢʝʟʜʝ ʢᴇʧʪʝʛʝʥ ᴅʣʝʤʛʝ ʪʘʥʳʤʘʣפ .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʘʡ ʪʘʙʫשʘʞʝʪʪʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʦץ

ʵʥʮʠʢʣʦʧʝʜʠʷʣʘʨ, ʩᴇʟʜʽʢʪʝʨ ʵʣʝʢʪʨʦʥʜʳ ʪװʨʛʝ ʘʡʥʘʣʜʳʨʳʣסʘʥ[2].  

ʂʦʤʧʴʶʪʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʪʝʢ ʙʝʣʛʽʣʽ ʙʽʨ ʘʫʜʠʪʦʨʠʷʣʘʨʜʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

 ʘʥסʦʩʳʣץ ʰʽʥ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʝװ ʨʜʽʩʽ ʜʝ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪʳʨ. ʆʣװ ʳʪʫץʪʘʥ ʦץʪʳץʘʰʳץ

ʢʦʤʧʴʶʪʝʨ ʢʝʨʝʢ.  

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽ: פʘʟʽʨʛʽ ʫʘץʳʪʪʘ çץʦסʘʤʜʳ 

ʘץʧʘʨʘʪʪʘʥʜʳʨʫè, çʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫè ʜʝʛʝʥ ʩᴇʟ ʪʽʨʢʝʩʪʝʨʽ ʙʽʟʜʽש ʩᴇʟʜʽʢ ץʦʨʳʤʳʟʜʘ 

ʞʠʽ ʢʝʟʜʝʩʝʜʽ. ʆʣʘʡ ʙʦʣʩʘ, ץʦסʘʤʜʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʜʝʛʝʥʽʤʽʟ ï סʳʣʳʤʠ ï ʪʝʭʥʠʢʘʣʳץ  

ʧʨʦʛʨʝʩʩ: ʞʝʪʽʩʪʽʢʪʝʨʽʥʽש ʢװʥʜʝʣʽʢʪʽ ʪײʨʤʳʩץʘ ʘʫץʳʤʜʳ ʝʥʫʽʥʽש ʥᴅʪʠʞʝʩʽ, ʷסʥʠ ʘʜʘʤ ᴇʤʽʨʽʥʝ ʽʩ-

ᴅʨʝʢʝʪʪʽʢ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʪװʨʣʝʨʽʥʽש ʞʘʥ-ʞʘץʪʳ ᴅʩʝʨ ʝʪʫʽ ʤʝʥ ʨᴇʣʽʥʽש ʞʦסʘʨʣʘʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʦʙʴʝʢʪʠʚʪʽ ʧʨʦʛʨʝʩʩ. ʂʦʤʧʴʶʪʝʨʣʽʢ  ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ï ʧʝʜʘʛʦʛʪʳש ʤװʤʢʽʥʜʽʛʽʥ 

ʢװʰʝʡʪʝʪʽʥ ײץʨʘʣ, ʙʽʨʘץ ʦʣ ʤסײʘʣʽʤʜʽ ʘʣʤʘʩʪʳʨʘ ʘʣʤʘʡʜʳ. ʂʦʤʧʴʶʪʝʨ ʤײʤʢʽʥʜʽʢʪʝʨʽ 

ʧʩʠʭʦʣʦʛʠʷ ʤʝʥ ʜʠʜʘʢʪʠʢʘ ʪײʨסʳʩʳʥʘʥ ʪʘʣʜʘʥʳʧ, ʢʝʨʝʢ ʢʝʟʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ 

  .ʦʣʜʘʥʳʣʫʳ ʢʝʨʝʢץ

ɼʠʜʘʢʪʠʢʘʥʳש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʽ ï ʙʽʣʽʤ ʙʝʨʫ ʢʝʟʽʥʜʝ ʢᴇʨʥʝʢʽʣʽʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ, ʦʩʳ 

ʩʝʙʝʧʪʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫ ʦץʫ ʙʘʨʳʩʳʥʜʘ ץʦʡסʘʥ ʤʘץʩʘʪץʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂᴇʧʪʝʛʝʥ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʤʝʥ ץʘʪʘʨ ʩʦסשʳ ʢʝʟʜʝʨʽ ʭʠʤʠʷ ʧᴅʥʽ 

ʩʘʙʘץʪʘʨʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʠʽ ץʦʣʜʘʥʳʣʫʜʘ. ɿʘʪʪʘʨʜʳײץ שʨʘʤʳ ʤʝʥ ײץʨʳʣʳʤʳʥ, 

 ʘ ʟʘʪʪʘʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨשʘʩʠʝʪʪʝʨʽ ʙʝʣʛʽʣʽ ʞʘץ ,ʨʳʣʳʤʳʥʜʘ ʪᴅʫʝʣʜʽʣʽʛʽʥײץ שʘʩʠʝʪʪʝʨʽʥʽץ

ʘʣʫʜʳ, ʭʠʤʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʟʘשʜʳʣʳץʪʘʨʳ ʤʝʥ ʦʣʘʨʜʳ ʙʘʩץʘʨʫʜʳש ʞʦʣʜʘʨʳʥ ʟʝʨʜʝʣʝʫ ï 

ʤʝʢʪʝʧʪʝ ʭʠʤʠʷ ʧᴅʥʽʥ ʦץʳʪʫʜʘסʳ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨ. ɿʘʪʪʘʨ ᴅʣʝʤʽʥ  (ʦʣʘʨʜʳײץ שʨʘʤʳʥ, 
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 ʳʟʤʝʪץ ץʫʰʳʣʘʨ ʧʨʘʢʪʠʢʘʣʳץʘ ʘʡʥʘʣʫʳʥ) ʟʝʨʜʝʣʝʡ ʦʪʳʨʳʧ,ʦץʘ ʟʘʪץʙʘʩ שʨʳʣʳʤʳʥ, ʙʽʨ ʟʘʪʪʳײץ

  :ʘץץʥʜʝʣʽʢʪʽ ʩʘʙʘװʘʥ ʙʘʡʣʘʥʳʩʪʳ ʢסʪʳ ʙʽʣʽʤ ʘʣʫʳ ʪʠʽʩ. ʆʩʳץʰʽʥ ʪʠʷʥʘװ

o ʄʫʣʴʪʠʤʝʜʠʷ (ʚʠʜʝʦ, ʘʫʜʠʦ ץʦʥʜʳʨסʳʣʘʨʳ ʤʝʥ ʪʝʣʝʜʠʜʘʨʜʳ, ʵʣʝʢʪʨʦʥʜʳץ 

ʦץʫʣʳץʪʘʨʜʳ); 

o ɿʝʨʪʭʘʥʘʣʳץ ʪᴅʞʽʨʠʙʠʝʣʝʨ; 

o ʂʦʤʧʴʶʪʝʨ (ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ); 

o ɸʥʳץʪʘʤʘʣʳץ ʤᴅʣʽʤʝʪʪʝʨ (ʩᴇʟʜʽʢ, ʵʥʮʠʢʣʦʧʝʜʠʷ, ʢʘʨʪʘ, ʜʝʨʝʢʪʝʨ ץʦʨʳ); 

o ʀʥʪʝʨʥʝʪ ʞᴅʥʝ ʪ.ʙ. ʢᴇʨʥʝʢʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʡʪʘʨʣʳץʪʘʡ ʥᴅʪʠʞʝ ʙʝʨʝʜʽ[3]. 

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʦץʳʪʫʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ  

ʧʘʡʜʘʣʘʥʫʜʳש ʙʽʨʥʝʰʝ ʙʘסʳʪʪʘʨʳ ʙʘʨ. 

ʉʦʣʘʨʜʳש ʽʰʽʥʜʝ ʝץ שʦʣʘʡʣʳ ʞᴅʥʝ ʫʘץʳʪʪʳ װʥʝʤʜʝʫ ʞʘסʳʥʘʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʪʳʥ 

ʙʘסʳʪʪʘʨʳ ʤʳʥʘʣʘʨ: 

o  ʂʦʤʧʴʶʪʝʨ ï ʦץʫʰʳ ʙʽʣʽʤʽʥ ʙʘסʘʣʘʫ ײץʨʘʣʳ; 

o ʂʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫʜʽ ץʦʣʜʘʥʘʪʳʥ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨ; 

o ʇʨʝʟʝʥʪʘʮʠʷ 

o ʄʫʣʴʪʠʤʝʜʠʘ ï ʪʝʭʥʦʣʦʛʠʷ, ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʪװʩʽʥʜʽʨʫʜʝʛʽ ײץʨʘʣ; 

o ɼʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨ, ʙʽʣʽʤ ʞʝʪʽʣʜʽʨʫ ײץʨʘʣʳ; 

o ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ. 

 ʙʽʨʽ שʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨʳʥʳ שʧʘʨʘʪʪʘʥʜʳʨʫʜʳץʘʟʽʨʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫʜʽ ʘפ

ï ʦץʫ װʜʝʨʽʩʽʥʝ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʳ ʝʥʛʽʟʫ. ᴆʡʪʢʝʥʽ ʙװʛʽʥʛʽ ʪʘשʜʘסʳ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ 

ʪʝʢ ʤסײʘʣʽʤʥʽש, ʘʡʪץʘʥʜʘʨʳʥ ʦʨʳʥʜʘʫ ʥʝʤʝʩʝ ʦץʫʣʳץʪʳ ʧʘʡʜʘʣʘʥʫ ʟʘʤʘʥ  ʪʘʣʘʙʳʥ 

 ʪʘʨʜʳץʫʣʳץʦ ץʘʤʳʥʜʘ ʵʣʝʢʪʨʦʥʜʳסʦץ ʧʘʨʘʪʪʘʥʜʳʨʫץʘʟʽʨʛʽ ʘץ ʪʘʥץʘʪʪʳʥʜʳʨʤʘʡʜʳ.ʉʦʥʜʳסʘʥʘץ

ʧʘʡʜʘʣʘʥʙʘʡ ʘʣסʘ ʞʳʣʞʫ ʤװʤʢʽʥ ʝʤʝʩ.  

ʄʫʣʴʪʠʤʝʜʠʷʥʳײץ שʨʘʤʳʥʘ ʢʽʨʝʪʽʥ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʳש ʤʘץʩʘʪʳ ï ç ʆץʳʪʫ ʧʨʦʮʝʩʽʥ 

 ʳʪʪʘץʘʟʽʨʛʽ ʫʘפ  .ʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫèץ ʽʟʜʝʥʽʩ ץʧʘʨʘʪʪʳץʘʣʘʫ, ʘסʛʝʡʽʥ  ʙʘשʜʝ ץʟʜʽʢʩʽʟ ʞᴅʥʝ ʪʦʣʳװ

 ʪʘʤʝʥץʳ ʜʝʨʣʽʢ  ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘסʙʘʨʣʳ שʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʽʥʽ שʩʪʘʥʥʳץʘʟʘפ

 ,ʳʥסʫʰʳʣʳסʳʟʳץ שʫʰʳʣʘʨʜʳץʳʣʳ ʦץʦʣʜʘʥʫ ʘʨץ ʪʘʥʳץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ. ʊʘץ

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʪʘʥʳʤʳʥ, ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʜʳ. ʀʥʪʝʨʘʢʪʠʚʪʽ  ʪʘץʪʘʥʳ ʧʘʡʜʘʣʘʥʫ  

ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽʥ ʪʝʢʩʝʨʫ  װʰʽʥ ᴅʨ ʪʘʨʘʫʜʳ ʘʷץʪʘסʘʥ ʢʝʟʜʝ, ʥʝʤʝʩʝ ʞʘשʘ ʩʘʙʘץʪʳ 

ʙʝʢʽʪʢʝʥ ʫʘץʳʪʪʘ ʪʝʩʪʽʣʝʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ.  

ʆץʫʰʳʣʘʨʜʘʥ ʙʽʨ ʫʘץʳʪʪʘ ʞʘʫʘʧ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾʘשʘ ʘץʧʘʨʘʪʪʳ ʪʝʭʥʠʢʘʣʘʨʳʥ 

ʧʘʡʜʘʣʘʥʫ ʩʦסשʳ ʫʘץʳʪʪʘ ʤʝʢʪʝʧʪʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʤʘשʳʟʜʳ  ʙʘסʳʪʪʘʨʜʳש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢᴇʙʽʥʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʩʳʥʳʧʪʘʨʜʘ ץʦʣʜʘʥʳʣʘʜʳ. 

 ʤʘʪʝʨʠʘʣʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʢᴇʧʪʝʛʝʥ ʢʦʤʧʘʢʪ ï ʜʠʩʢʽʣʝʨ ʙʘʨ. ʄʝʢʪʝʧʪʝʛʽ ץʳʪʪʘ ʩʘʙʘץʘʟʫʨʛʫ ʫʘפ

ʭʠʤʠʷ ʩʘʙʘסʳʥ ʢʦʤʧʴʶʪʝʨʜʽש ʢᴇʤʝʛʽʥʝ ʩװʡʝʥʽʧ ᴇʪʢʽʟʫʛʝ ʢᴇʧ ʤװʤʢʽʥʜʽʢʪʝʨ ʞʘʩʘʣסʘʥ. 

 שʪʘʣʫʳ  ʦʥʳץʨʜʝ ʞʘʙʜʳװʢʦʤʧʴʶʪʝʨʤʝʥ  ʞʦʩʧʘʨʣʳ ʪ  שʦʨʪʘ  ʤʝʢʪʝʧʪʝʨʜʽ ץʳ ʙʘʨʣʳסʩʪʘʥʜʘץʘʟʘפ

ʘʡץʳʥ ʜᴅʣʝʣʽ. ɿʘʤʘʥ ʘסʳʤʳʥʘ ʩʘʡ  ʢװʥʜʝʣʽʢʪʽ  ʩʘʙʘץץʘ ʚʠʜʝʦ, ʘʫʜʠʦ ץʦʥʜʳʨסʳʣʘʨʳ  ʤʝʥ 

ʪʝʣʝʜʠʜʘʨʜʳ, ʢʦʤʧʴʶʪʝʨʜʽ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳ ץʦʣʜʘʥʫ  ʘʡʪʘʨʣʳץʪʘʡ ʥᴅʪʠʞʝʣʝʨ ʙʝʨʝʜʽ. 

ʄײʥʜʘʡ ץʦʥʜʳʨסʳʣʘʨ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʟʝʡʽʥ ץʦʡʳʧ ʪʳשʜʘʫסʘ ʞᴅʥʝ 

ʘʣסʘʥ ʤᴅʣʽʤʝʪʪʽ ʥʘץʪʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [4]. 

1. ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ ï ʙײʣ ʢʦʤʧʴʶʪʝʨʜʽץ שʦʩʳʤʰʘ ײץʨʳʣסʳʣʘʨʳʥʳש ʙʽʨʽ ʞᴅʥʝ ʜʝ ʜᴅʨʽʩ 

ʙʝʨʫʰʽʛʝ ʥʝʤʝʩʝ ʙʘʷʥʜʘʤʘʰʳסʘ  ʝʢʽ ʪװʨʣʽ ײץʨʘʣʜʘʨʜʳ ʙʽʨʽʢʪʽʨʝʪʽʥ: ʘץʧʘʨʘʪʪʳש ʢʝʩʢʽʥʽ  ʤʝʥ 

 שʨʣʝʨʽ ʙʘʨ. ʆʣʘʨʜʳװʥʽ ʙʽʨʥʝʰʝ  ʀʊ ʪװʛʽʥʛʽ ʢװʨʘʣ. ɹײץ ʪʘʩʳʥ ʙʽʨʽʢʪʽʨʝʪʽʥץʘʨʘʧʘʡʳʤ ʤʘʨʢʝʨ ʪʘץ

ʽʰʽʥʜʝ ʙʽʣʽʤ ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʳʧ ʞװʨʛʝʥʜʝʨʽʥʝ ץʳʩץʘʰʘ ʰʦʣʫ ʞʘʩʘʡʳץ. 

2. ACTIVboard (Promethean ʢʦʤʧʘʥʠʷʩʳ) - ACTIV studio ʧʨʦʛʨʘʤʤʘʩʳ ʘʨץʳʣʳ ʽʩʢʝ 

 ʧʘʨʘʪʪʘʨʜʳ ʝʥʛʽʟʫʛʝץʧʨʦʝʢʪʦʨ ʞᴅʥʝ ʘ ץʳ ʢʦʤʧʴʶʪʝʨ, ʤʫʣʴʪʠʤʝʜʠʷʣʳסʨʳʣײץ ʣײʦʩʳʣʘʜʳ. ɹץ

ʘʨʥʘʣסʘʥ ʘʢʪʠʚʪʽ ץʘʣʘʤʥʘʥ ʪײʨʘʜʳ. 

3. ɸʢʪʠʚʪʽ ץʘʣʘʤ ï ʜʝʛʝʥʽʤʽʟ ʥʝ? 

ɸʢʪʠʚʪʽ ץʘʣʘʤ ï ʙײʣ ʤʝשʟʝʨʜʽ ʙʘʩץʘʨʫ  ײץʨʳʣסʳʩʳ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨ ʤʝʥ  ʪʘץʪʘ ʘʨʘʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩʪʳ ʽʩʢʝ ʘʩʳʨʫʰʳ ײץʨʳʣסʳ[5]. 

4. ACTIVwandyʢʘʟʢʘʩʳ 
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ʕʣʝʢʪʨʦʥʜʳ ACTIVwand ʫʢʘʟʢʘʩʳʥʳײ שʟʳʥʜʳסʳ 54 ʩʤ ʪʘץʪʘʥʳש ʞʦסʘʨʳ ʙᴇʣʽʛʽʥʝʥ  

ʢʽʰʢʝʥʪʘʡʣʘʨסʘ ʜʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ɾʘʥʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʙʘʪʳʨʤʘ ʪʳʰץʘʥʥʳש  

ʩʦʣ ʞʘץ ʙʘʪʳʨʤʘʩʳʥʳץ שʳʟʤʝʪʽʥ ʘʪץʘʨʘʜʳ.  

5. ACTIVstudio ʧʨʦʛʨʘʤʤʘʩʳ 

ACTIVstudio ʈɽ ʧʨʦʛʨʘʤʤʘʩʳ ʘʨʥʘʡʳ ʧʨʝʟʝʥʪʘʮʠʷʣʘʨʜʳ ᴇʪʢʽʟʫʛʝ ʞᴅʥʝ ʦʥʳ ʩʘʙʘץ  

ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʧʨʦʛʨʘʤʤʘ. ɹײʣ ʧʨʦʛʨʘʤʤʘ ACTIVboard ʞᴅʥʝ ACTIVpen 

 .ʘʥסʪʘʣץʰʽʥ ʞʘʩʘװ ʤʳʩ ʞʘʩʘʫײʘʣʘʤʳʤʝʥ ʞץ

6. ʌʣʠʧʯʘʨʪ 

ʌʣʠʧʯʘʨʪ ï ʙײʣ ʙʽʨʥʝʰʝ ץʘʞʝʪʪʽ ʙʝʪʪʝʨʜʝʥ ʪײʨʘʪʳʥ ʥʝʛʽʟʛʽ ʞײʤʳʩ ʘʡʤʘסʳ. ɹײʣ ʘʡʤʘץʪʘ 

ʧʨʝʟʝʥʪʘʮʠʷʥʳ ײץʨʫסʘ ʞᴅʥʝ ʦʥʳ ʢᴇʨʩʝʪʫʛʝ ץʘʞʝʪʪʽ ײץʨʘʣʜʘʨʜʳש ʙʘʨʣʳסʳ ʢᴇʨʩʝʪʽʣʝʜʽ. ɹʽʨʥʝʰʝ 

ʬʣʠʪʯʘʨʪʪʘʨʜʳ ʙʽʨʜʝʥ ʘʰʳʧ,ʙʽʨ ʬʣʠʧʯʘʨʪʪʘʥ ʢʝʣʝʩʽ ʬʣʠʧʯʘʨʪץʘ, ʦʙʴʝʢʪʽʣʝʨʛʝ ʩʽʣʪʝʤʝʣʝʨ ץʦʶסʘ 

ʥʝʤʝʩʝ ʦʙʴʝʢʪʽʣʝʨʜʽ ʙʽʨ ʤʝʟʝʪʪʝ ʢʝʣʝʩʽ ʙʝʪʢʝ ʢᴇʰʽʨʫʛʝ ʙʦʣʘʜʳ. ʌʣʠʧʯʘʨʪʪʳ ʙʘʩʫ ײץʨʳʣסʳʩʳʥʘʥ 

ʰʳסʘʨʫסʘ ʥʝʤʝʩʝ ᴅʨ ʪװʨʣʽ ʬʦʨʤʘʪʪʘʨʜʘ ʵʢʩʧʦʨʪʪʘʫסʘ ʙʦʣʘʜʳ. 

çɸʢʪʠʚʪʽ ʵʢʨʘʥè ʢʝʝhʥʽ  ʙʽʣʽʤ װʨʜʽʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʘץʧʘʨʘʪʪʳ ʢᴇʨʩʝʪʫʛʝ ʞᴅʥʝ ʦʥʳ 

ʢʦʤʧʴʶʪʝʨʤʝʥ ʙʘʩץʘʨʫסʘ ʪʘסʘʡʳʥʜʘʣסʘʥ ᴅʤʙʝʧʘʧ ʠʥʪʝʨʘʢʪʠʚʪʽʢ ʞװʡʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

çɸʢʪʠʚʪʽ ʵʢʨʘʥè ʙʘסʜʘʨʣʘʤʘʣʳץ ï ʪʝʭʥʠʢʘʣʳץ ʢʝʰʝʥʽʥʽש ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪʪʘ 

ʧʘʡʜʘʣʘʥʫ ʙʘʨʳʩʳʥʜʘ ʦʣʘʨʜʳש ʥʝʛʽʟʛʽ ץʳʟʤʝʪʽ ï ʞʘʣʧʳ ʘץʧʘʨʘʪʧʝʥ ʢᴅʩʽʙʠ ʙʽʣʽʢʪʽʣʽʢʪʽ ʞʝʪʽʣʜʽʨʫ 

ʙʘסʳʪʳʥʜʘ ץʦʣʜʘʥʳʧ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙײʣ ײץʨʘʣʜʳש ʦץʫʰʳʣʘʨʜʳש, ʦʡʣʘʫ ʞᴅʥʝ ʦʡʳʥ ץʳʩץʘ 

ʞᴅʥʝ ʪװʩʽʥʽʢʪʽ ʪװʨʜʝ ʞʝʪʢʽʟʝ ʙʽʣʫ ץʘʙʽʣʝʪʽʥ, ʘʨʪʪʳʨʳʧ ᴇʟ ʦʡʣʘʨʳʥ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷ ײץʨʘʣʜʘʨʳ 

ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʪʳʥʳ ʙʝʣʛʽʣʽ ʙʦʣʜʳ[8,9]. 

       ʉʘʙʘץʪʘ ʫʘץʳʪʪʳ װʥʝʤʜʝʫ, ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ʜʘʷʨʣʘʫ ʤʘץʩʘʪʳʥʜʘ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳ ʧʘʡʜʘʣʘʥסʘʥ ʪʠʽʤʜʽ. ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳװ שʰ ʨʝʞʠʤʽʥʜʝ ʜʝ ʞײʤʳʩ 

ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

 ɸץ ʪʘץʪʘ ʨʝʞʠʤʽ ï ʝץ שʘʨʘʧʘʡʳʤ ʨʝʞʠʤ. ɸץ ʪʘץʪʘ ʨʝʞʠʤʽʥ ץʦʣʜʘʥסʘʥʜʘ ʦʥʳ ʘץ ʙʝʪ 

 ʳʤʜʘʨʳʥסײ ʘʞʝʪʪʽ ʞʝʨʽʥ ʙʝʣʛʽʣʝʫʣʝʨʤʝʥ, ʥʝʛʽʟʛʽץ ʘץʳʨʳʧץʘʥʜʘʡ ʞᴅʥʝ ʪʘסʤʳʩ ʞʘʩʘײʘʟʙʝʥ ʞסʘץ

ʝʨʝʢʰʝʣʝʫ װʰʽʥ ʪװʨʣʽ ʪװʩʪʽ ץʘʣʘʤʜʳ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ɸץ ʙʝʪʪʽש ʘʨʪʳʥʘ ʬʦʥ ʨʝʪʽʥʜʝ 

ʤʘʟʤײʥʜʳ ʩʫʨʝʪʪʽ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɸץ ʙʝʪʪʽש ʘʨʪʳʥʘ ʬʬʦʥ ʨʝʪʽʥʜʝ ʤʘʟʤײʥʜʳ ʩʫʨʝʪʪʽ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɸץ ʙʝʪʪʽש ʘʨʪʳʥʘ ʬʦʥ ʨʝʪʽʥʜʝ ʤʘʟʤײʥʜʳ ʩʫʨʝʪʪʽ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ʊʘץʪʘʥʳש ʙײʣ ץʘʩʠʝʪʽ, ʤʳʩʘʣʳ ʛʝʦʛʨʘʬʠʷʜʘʥ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷʜʘʥ, ʭʠʤʠʷʜʘʥ ʞᴅʥʝ ʪ.ʙ. 

ʧᴅʥʜʝʨʜʝʥ ʩʘʙʘץ ʞװʨʛʽʟʛʝʥʜʝ ʳסשʘʡʣʳ. 

  ɽʢʽʥʰʽ ʨʝʞʠʤ ï office  ʨʝʞʠʤʽ. ɹײʣ ʨʝʞʠʤ ʩʘʙʘץץʘ ץʘʞʝʪʪʽ ʜʘʡʳʥʜʳץ ʞײʤʳʩʪʘʨʳʥ, 

ʷסʥʠ ʤʘʪʝʨʠʘʣʜʘʨ ʜʘʷʨʣʘʫסʘ ʳסשʘʡʣʳ. ʉʘʙʘץץʘ ʜʘʡʳʥʜʳץ ʞײʤʳʩʪʘʨʳ Word ʤᴅʪʽʥʜʽʢ 

ʨʝʜʘʢʪʦʨʳʥʳש, Excel ʵʣʝʢʪʨʦʥʜʳץ ʢʝʩʪʝʩʽʥʽײץ שʞʘʪʪʘʨʳ, Power Point ï ʧʨʝʟʝʥʪʘʮʠʷʩʳ ʙʦʣʫʳ 

ʤװʤʢʽʥ. ʄʳʩʘʣʳ, Microsoft Word ײץʨʘʣʜʘʨʳʤʝʥ ʪᴇʨʪ ʪװʨʣʽ ʤᴅʪʽʥʜʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ץʘʤʪʠʪʳʥ 

 .ʞʘʪ ᴅʟʽʨʣʝʫʛʝ ʙʦʣʘʜʳײץ ʘʤʪʠʪʳʥץ ʞʘʪʪʘ ʪʘʧʩʳʨʤʘʣʘʨʜʳײץ ʞʘʪ ᴅʟʽʨʣʝʫʛʝ ʙʦʣʘʜʳ. ʆʩʳײץ

 .ʤʳʩʳײʠʥʪʝʨʘʢʪʠʚʪʽ ʨʝʞʠʤʜʝʛʽ ʞ שʪʘʥʳץʰʽʥʰʽ ʨʝʞʠʤ ï ʪʘת 

ʉʘʙʘץʪʘʨʜʳ ʞװʨʛʽʟʫʜʝ ᴇʪʢʝʥ ʤʘʪʝʨʠʘʣʜʳ ץʘʡʪʘʣʘʫ ץʘʞʝʪ, ʩʦʥʜʘʡ ʞʘסʜʘʡʜʘ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʪʘץʪʘʥʳש ʩʽʣʪʝʤʝ ʞʘʩʘʫסʘ ʘʨʥʘʣסʘʥ ʠʢʦʤʧʦʥʝʥʪʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʢʦʤʧʦʥʝʥʪ ʘʨץʳʣʳ 

Microsoft Office  ײץʨʘʣʜʘʨʳ ʘʨץʳʣʳ ײץʨʳʣסʘʥ ײץʞʘʪʪʘʨסʘ, ʛʨʘʬʠʢʪʽʢ ʨʝʜʘʢʪʦʨʣʘʨʜʳש ʥʝʤʝʩʝ 

ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ײץʨʳʣסʘʥ ʬʘʡʣʜʘʨסʘ, ʠʥʪʝʨʥʝʪ ʙʝʪʪʝʨʽʥʝʥ ʩʽʣʪʝʤʝʣʝʨʜʽ 

 .ʤʢʽʥʰʽʣʽʢ ʙʝʨʝʜʽ[6]װʘ ʤסʡʳʤʜʘʩʪʳʨʫײ

çפʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʞʘʩʪʘʨסʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʤʜʽʢ ʩʪʘʥʜʘʨʪץʘ ʩʘʡ 

ʤװʜʜʝʣʽ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ᴇʪʝ ץʘʞʝʪè ʜʝʧ ɽʣʙʘʩʳʤʳʟ ʘʪʘʧ ᴇʪʢʝʥʜʝʡ, ʞʘʩ ײʨʧʘץץʘ ʙʽʣʽʤ ʙʝʨʫ 

ʞʦʣʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫ װʨʜʽʩʽʥʝ ץʦʣʜʘʥʫ ʤʝʥ ʦʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳש 

ʤʘשʳʟʳ ʘʩʘ ʟʦʨ.ʉʝʙʝʙʽ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ סʘʥʘ ʞʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʽʩʢʝ ʘʩʳʨʘ ʘʣʘʜʳ. ʆץʫʰʳ ï ʦץʫ װʨʜʽʩʽʥʽש ʙʘʩʪʳ ʩʫʙʴʝʢʪʽʩʽ, ʩʦʥʜʳץʪʘʥ ʙʘʣʘʥʳש 

ʜʘʤʫʳʥʘ, ʦʥʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʦץʫʰʳ ʤʝʥ ʦץʳʪʫʰʳʥʳש ᴇʟʘʨʘ ʳʥʪʳʤʘץʪʘʪʩʳס rʦץʫ 

ʧʨʦʮʝʩʽʥʝ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʝʥ ᴅʨ ʪװʨʣʽ ʦץʫ ʽʩ ï ᴅʨʝʢʝʪʽʥ ץʘʤʪʠʪʳʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʽװ שʡʣʝʩʽʤʜʽʛʽ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʪʠʽʩ.  

× ɽʛʝʨ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʭʠʤʠʷ ʩʘʙʘסʳʥʜʘ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʩʘ, 

ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳ, ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ, ʟʝʨʪʪʝʫʰʽʣʽʢ ʽʩʢʝʨʣʽʛʽ, 

ʰʳסʘʨʤʘʰʳʣʳסʳ  ʘʨʘʪʘʜʳ. 
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× ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʩʘ  ᴅʨʙʽʨ ʦץʫʰʳ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʩʫʙʴʝʢʪʽʩʽʥʝ 
ʘʡʥʘʣʫʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫ ʞװʡʝʩʽʥʽץ שʘʨץʳʥʳ, ʙʽʣʽʤ ʩʘʧʘʩʳ ʘʨʪʘʜʳ. 

× ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥסʘʥʜʘ, ᴇʘʞʝʪʪʽ ʪʘʣʘʧʪʘʨʜʳ ʩʘץʪʘʤʘʩʘ 

ʦץʫʰʳʥʳש ʙʽʣʽʤ ʩʘʧʘʩʳʥʘ ʪʘʥʳʤʜʳ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ʜʝʥʩʘʫʣʳסʳʥʘ ʢʝʨʽ ᴅʩʝʨʽʥ ʪʠʛʽʟʫʽ ʤװʤʢʽʥ. 
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ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳ ʙʽʟʜʽץ שʦסʘʤ ᴇʤʽʨʽʥʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʘ ʢᴇʙʽʨʝʢ ʝʥʽʧ 

ʢʝʣʝʜʽ. ʉʦʥʳʤʝʥ, ʞʠʳʨʤʘ ʞʳʣ ʙײʨʳʥ ʢʦʤʧʴʶʪʝʨʣʝʨ ʪʝʢ ʢװʨʜʝʣʽ ʝʩʝʧʪʝʫʣʝʨ װʰʽʥ ץʦʣʜʘʥʳʣסʘʥ, 

ʘʣ ץʘʟʽʨ ʦʣʘʨ ץʘʫʽʧʪʽ ᴇʥʜʽʨʽʩʪʝʨʜʽ ʙʘʩץʘʨʘʜʳ, ʟʝʨʪʪʝʫʣʝʨʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ, ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʛʝ ʪʝʨʝʟʝ 

ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ, ʦץʫ ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ, ʩʦʥʳש ʽʰʽʥʜʝ ץʘʰʳץʪʳץʪʘʥ ײʡʳʤʜʘʩʪʳʨʫסʘ 

ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʘʨʣʳץ ʜʝשʛʝʡʣʝʨʽʥʜʝ ʥʝʛʽʟʛʽ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʠʛʝʨʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʙʘץʳʣʘʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

 ʘסʫʰʳʣʘʨץʣ ʦײʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙץʫʣʳץʥʝʛʽʟʽ ʵʣʝʢʪʨʦʥʜʳ ʦ שʳʪʫʜʳץʪʘʥ ʦץʪʳץʘʰʳפ

ʪʝʢ ʦʥʳש ʬʦʨʤʘʪʳʥʜʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʀʥʪʝʨʥʝʪ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʵʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳ, ʩʦʥʳש ʽʰʽʥʜʝ ᴅʨʪװʨʣʽ ʦץʫ ᴅʜʝʙʠʝʪʪʝʨʽ ʙʘʩʧʘʣʘʨʳ ײʩʳʥʘʪʳʥ, ʦʣʘʨʜʳ ᴇʟ ʚʝʙ-

ʩʘʡʪʪʘʨʳʥʜʘ ʦʨʥʘʣʘʩʪʳʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ʕʣʝʢʪʨʦʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ - ʙײʣ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳ ʢᴇʙʝʡʪʫ װʰʽʥ 

 ʫץʜʘʡʜʘ ʵʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʘ ʦסʫ ʤʘʪʝʨʠʘʣʜʘʨʳ. ɾʘʣʧʳ ʞʘץʦʣʜʘʥʳʣʘʪʳʥ ʦץ

ʙʝʡʥʝʬʠʣʴʤʜʝʨʽ ʤʝʥ ʜʳʙʳʩ ʞʘʟʙʘʣʘʨʳ ʢʽʨʝʜʽ, ʦʣʘʨʜʳ ʦʡʥʘʪʫ װʰʽʥ ʪײʨʤʳʩʪʳץ ʤʘʛʥʠʪʦʬʦʥ 

ʥʝʤʝʩʝ CD-ʧʣʝʡʝʨ ʞʝʪʢʽʣʽʢʪʽ. 

ʕʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳסʳ-ʦʣʘʨ ʞʝʢʝ ʪײʣסʘסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɸʰʳץ ʙʽʣʽʤ ʙʝʨʫ ʤʦʜʫʣʴʜʽʢ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʞװʡʝʩʽʥ 

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʦץʳʪʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʽש ʘʚʪʦʨʣʳץ ʦץʫ ʢʫʨʩʪʘʨʳʥ ʞᴅʥʝ ʦץʫʰʳʣʘʨסʘ ʘʨʥʘʣסʘʥ 

ʞʝʢʝ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ᴅʟʽʨʣʝʡ ʘʣʘʜʳ. 

ʂʝʡʜʝ ʵʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʽʰʢʽ ʞʠʳʥʳʥ ʙᴇʣʝʢʪʝʫ װʰʽʥ ʦʣʘʨʜʳ ʩʘʥʜʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʜʝʧ ʪʝ ʘʪʘʡʜʳ, ʙײʣ ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʜʝ ʩʘʥʜʳץ ʞʘʟʫ/ʦʡʥʘʪʫ ᴅʜʽʩʪʝʨʽʥ 

 ʳסʬʦʨʤʘʪʪʘ ץʦʣʜʘʥʘʜʳ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ. ɸʣʘʡʜʘ, ʘʫʜʠʦ ʞᴅʥʝ ʚʠʜʝʦ ʜʠʩʢʽʣʝʨʜʝ (CD) ʩʘʥʜʳץ
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ʞʘʟʙʘʣʘʨ ʙʘʨ, ʩʦʥʜʳץʪʘʥ ʞʝʢʝ ʪʝʨʤʠʥ ʤʝʥ ʘʙʙʨʝʚʠʘʪʫʨʘʥʳ ʝʥʛʽʟʫ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʳץʰʳʣʳץʪʘʨ 

ʙʝʨʤʝʡʜʽ. 

ʄʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪץʘ ʩᴅʡʢʝʩ, "ʵʣʝʢʪʨʦʥʜʳ" ʪʝʨʤʠʥʽ ʤʝʥ ʵʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳ 

(ʕɹɹʈ) ʘʙʙʨʝʚʠʘʪʫʨʘʩʳ ץʦʣʜʘʥʳʣʘʜʳ.  

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʦʟʳץ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʵʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ᴇʟʜʝʨʽ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. 

ɹʽʟ ʞװʨʛʽʟʛʝʥ ʪʘʣʜʘʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʤײʥʜʘʡ ץʳʟʤʝʪ װʰʽʥ ʤʳʥʘ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʞʘʪʘʜʳ: 

- Adobe Dreamweaver ʚʝʙ-ʩʘʡʪʪʘʨ ʤʝʥ ʛʠʧʝʨʤᴅʪʽʥʜʽʢ ʰʝʰʽʤʜʝʨ ʞװʡʝʩʽ. 

- Ispring Suite. 

- Adobe Flash. 

- Camtasia Studio. 

- Adobe Captivate 

- LearningApps; Study Stack ʪ. ʙ. 

 ʦʣʜʘʥʘץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʘʩʳʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳץʩײʘ ʥשʞʘ שʳʪʪʘ HTML5 ʪʽʣʜʽʥʽץʘʟʽʨʛʽ ʫʘפ

ʦʪʳʨʳʧ ʞᴅʥʝ ʙʽʨ ʫʘץʳʪʪʘ ʢʝʨʽ װʡʣʝʩʽʤʜʽʣʽʢʪʽ,  ʢʦʜʳʥʳש ʦץʳʣʫʳʥ ʞᴅʥʝ ʪʘʣʜʘʫʰʳʣʘʨ װʰʽʥ 

ʪʘʣʜʘʫʜʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳʥ ʩʘץʪʘʡ ʦʪʳʨʳʧ, ʕɹɹʈ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙװʢʽʣᴅʣʝʤʜʽʢ 

  .ʦʣʜʘʥʘ ʙʘʩʪʘʜʳץ ʰʽʥװ ʩʳʥʫײ ʨʳʣʳʤʜʘʫ ʞᴅʥʝײץ ʥʳʥײʤʘʟʤ שʘʣʘʤʪʦʨʜʳס

PHP ʪʝʭʥʦʣʦʛʠʷʩʳʤʝʥ (ʚʝʙ-ץʦʩʳʤʰʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ װʰʽʥ ץʘʨץʳʥʜʳ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʩʮʝʥʘʨʠʡ ʪʽʣʽ) ʞᴅʥʝ HTML5 ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʥʝʛʽʟʛʽ ʙʘסʜʘʨʣʘʤʘʣʘʨʤʝʥ ץʘʪʘʨ, ʙʽʣʽʤʜʽ ʦץʳʪʫ ʞᴅʥʝ 

ʙʘץʳʣʘʫ װʰʽʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ᴇʥʽʤʜʽ ʞʘʩʘʫסʘ ʞᴅʥʝ ʽʩʢʝ ʘʩʳʨʫסʘ ʙʦʣʘʜʳ.  

ʕʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʢʝʟ-ʢʝʣʛʝʥ ʙʘʩץʘ ᴇʥʽʤ ʩʠʷץʪʳ, ʦץʳʪʫסʘ ʞᴅʥʝ ʙʽʣʽʤʜʽ 

ʙʘץʳʣʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʞᴅʥʝ ʦץʳʪʫʰʳסʘ ʦץʫʰʳʣʘʨʜʳש ʞײʤʳʩʳʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ 

 שʘ ᴇʟʜʝʨʽʥʽסʫʰʳʣʘʨץʦʣʜʘʥʫ ʦץ ʽʥʝʥשʥʳ ʢʝײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄװʘ ʤסʡʳʤʜʘʩʪʳʨʫײ ʨʘʣʜʘʨʳʤʝʥײץ

ʙʽʣʽʤ ʜʝשʛʝʡʽʥʝ ʞᴅʥʝ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʙʝʣʛʽʣʽ ʙʽʨ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ 

ʪʘשʜʘʫסʘ, ʢʦʤʧʴʶʪʝʨʛʝ ʞᴅʥʝ ʠʥʪʝʨʥʝʪʢʝ ץʦʣ ʞʝʪʽʤʜʽ ʞʝʨʜʝ ʦץʫסʘ, ᴇʟ ץʘʨץʳʥʳʤʝʥ ʞײʤʳʩ 

ʽʩʪʝʫʛʝ, ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʦʥʣʘʡʥ ʨʝʞʠʤʽʥʜʝ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʕʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʜʘ ʙʽʣʽʤʜʽ ʙʘץʳʣʘʫ ʧʨʦʮʝʩʽʥʜʝ ʦʨʳʥʜʘʫסʘ ʙʦʣʘʜʳ. 

ʇʝʨʥʝʪʘץʪʘʜʘʥ ʤᴅʪʽʥ (ʙʝʣʛʽʣʽ ʙʽʨ ʞʘʫʘʧ) ʝʥʛʽʟʫ, ײʩʳʥʳʣסʘʥ ʪʽʟʽʤʥʝʥ ʵʣʝʤʝʥʪʪʽ ʪʘשʜʘʫ, ʙʽʨ 

ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʩײʨʘץʪʘʨסʘ ʞʘʫʘʧ ʙʝʨʫ, ʞʠʳʥ ʵʣʝʤʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘ ʩᴅʡʢʝʩʪʽʢʪʽ ʦʨʥʘʪʫ. ʕɹɹʈ-

ʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʙʦʡʳʥʰʘ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽ ʞʝʢʝ ʩʠʧʘʪʪʘסʳ ᴇʟʽʥʜʽʢ ʞײʤʳʩ ʨʝʪʽʥʜʝ, ʢʝʡʽʥʥʝʥ ʦץʫ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʪʝʢʩʝʨʫʤʝʥ, ʩʦʥʜʘʡ-ʘװ ץʡʜʝ ᴇʟʽʥʜʽʢ ʞײʤʳʩ ʢʝʟʽʥʜʝ ᴇʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫ ʤʘץʩʘʪʳʥʜʘ 

 .ʤʢʽʥװʩʳʥʳʣʫʳ ʤײ

ɹʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʩʘʙʘץʪʘʥ ʪʳʩ ʽʩ-ʰʘʨʘʣʘʨ, ץʘʰʳץʪʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ 

 ʜʘʡʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫʜʝ ʕɹɹʈ-ʥסʘʩʳʨ ʞʘס ʳʪʫ ʘʷʩʳʥʜʘ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʍʍɯץʡʜʝ ʦװ

 ʘ ʙʽʣʽʤ ʘʣʫ ʞᴅʥʝשʳʪʫʜʳ ʪʠʽʤʜʽ ʝʪʝʜʽ, ʘʣ ʞʘץʫ ʧʨʦʮʝʩʽʥʝ ʝʥʛʽʟʫ ʦץʦʣʜʘʥʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʦץ

ᴅʣʝʤʜʝʛʽ ʢᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨ װʰʽʥ ץʦʣ ʞʝʪʽʤʜʽ ʘץʧʘʨʘʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʜʘסʜʳʣʘʨʳʥ 

 .ʘʣʳʧʪʘʩʪʳʨʘʜʳץ
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ʕ.ʆ. ʐʘʡʤʝʨʜʝʥ, ɸ.ɾ. ɸʣʜʘʙʝʨʛʝʥ, 5ɺ011000-ʌʠʟʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ4 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʧ.Ϥ.ʢ., ϨʘʫʳʤʜʘʩʪʳʨʳʣϤʘʥ ʧʨʦʬʝʩʩʦʨ ʤ.ʘ.  ʅ.ɸ. ʉʘʥʜʠʙʘʝʚʘ  

 

ʊװʡʽʥʜʝʤʝ. פʦסʘʤ ʜʘʤʫʳʥʳץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳʥʜʘ ʬʠʟʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽ ʞʘשʘʨʪʫ, 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʥʝʛʽʟʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʝ ʞʘשʘ ʪʝʭʥʠʢʘʣʘʨʜʳ 

ʝʥʛʽʟʫ ʤᴅʩʝʣʝʩʽ ʘʢʪʫʘʣʜʳ ʙʦʣʳʧ ʪײʨ. ɹײʣ ʧʨʦʮʝʩʩ çɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨè 

ʥʝʤʝʩʝ çɹʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫè ʜʝʧ ʘʪʘʣʘʜʳ. ʉʦסשʳ ʢʝʟʜʝʛʽ ʦʨʳʥ ʘʣסʘʥ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪᴇשʢʝʨʽʩ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ᴅʩʝʨ ʝʪʢʝʥʽ ʘʥʳץ. ɼʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʜʽש ʦʩʳ ʞװʡʝʜʝ ʘʣʘʪʳʥ ʦʨʥʳʥ 

ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʝש ʘʣʜʳʤʝʥ ʦʩʳ ʧʦʟʠʮʠʷʥʳש ʝʨʝʢʰʝʣʽʛʽʥ ʘʪʘʧ ᴇʪʫ ץʘʞʝʪ. ɹʽʨ ʞʘסʳʥʘʥ, ʙײʣ ʦץʫ-

ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽʥʽש ʪʘʙʠסʠ ʦʙʲʝʢʪʽʩʽʥʝ ʘʡʥʘʣʩʘ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʦʥʳש ᴇʟʽ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ 

ʧʨʦʮʝʩʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ײץʥʜʳ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣסʘ ʘʡʥʘʣʜʳ. ʆץʫ ʧʨʦʮʝʩʽʥʜʝ ʙʦʣʘʰʘץ 

ʤʘʤʘʥסʘ ʪײʣסʘʥʳץ שʘʙʽʣʝʪʪʝʨʽ ʤʝʥ ʤʦʪʠʚʘʮʠʷʣʳײץ-ץʥʜʳʣʳץ ʩʬʝʨʘʩʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ᴇʟʽʥʽש 

ʞʝʢʝ ʙʽʣʽʤ ʙʝʨʫ ʩʪʨʘʪʝʛʠʷʩʳʥ ײץʨʫסʘ ʢᴇʤʝʢʪʝʩʫ ʤʘשʳʟʜʳ.  

ɸʥʥʦʪʘʮʠʷ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ɹʽʣʽʤ ʪʫʨʘʣʳ ʟʘשʳʥʜʘ çɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש 

ʙʘʩʪʳ- ʤʽʥʜʝʪʽ ײʣʪʪʳץ ʞᴅʥʝ ʘʟʘʤʘʪʪʳײץ ץʥʜʳʣʳץʪʘʨ ʤʝʥ ʧʨʘʢʪʠʢʘ ʞʝʪʽʩʪʽʢʪʝʨʽ ʥʝʛʽʟʽʥʜʝ ʞʝʢʝ 

ʘʜʘʤʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞᴅʥʝ ʢᴅʩʽʙʠ ʰʳשʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʽʣʽʤ ʘʣʫ װʰʽʥ ץʘʞʝʪʪʽ ʞʘסʜʘʡʣʘʨ 

ʞʘʩʘʫ, ʦץʳʪʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ, ʭʘʣʳץʘʨʘʣʳץ 

 ץʧʘʨʘʪʪʳץʫ. ɹʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʘסʞʝʣʽʛʝ ʰʳ ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ ץʘʣʘʤʜʳס

ʦʨʪʘʩʳʥ ײץʨʫ - ʞʘשʘʨʪʳʣסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ʝʥʛʽʟʫʜʽש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʣʘʨʳʥʳש 

ʙʽʨʽ.ʄʘץʘʣʘʜʘɾʆʆʌʠʟʠʢʘ ɹɹɹ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʙʝʨʫʜʽש ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʽʥ - ʬʠʟʠʢʘʜʘʥ 

ʵʣʝʢʪʨʦʥʜʳ ʆᴄʂ ᴅʟʽʨʣʝʫ ʤʝʥ ʝʥʛʽʟʫ, ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ 

ʜʠʜʘʢʪʠʢʘʣʳץ ʧʨʠʥʮʠʧʪʝʨ ʤʝʥ ʪʘʣʘʧʪʘʨ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʬʠʟʠʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʘץʧʘʨʘʪ,ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʷ, ʵʣʝʢʪʨʦʥʜʳץ,ץʘʰʳץʪʘʥ 

 

ɹʘʨʣʳץ ʝʣʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ץʫʘʪʳ, ʭʘʣץʳʥʳש ᴇʤʽʨ ʩװʨʫ ʜʝשʛʝʡʽʥʽץ שʘʥʜʘʡ ʝʢʝʥʽ, ʜװʥʠʝ 

ʞװʟʽʣʽʢ ץʘʫʳʤʜʘʩʪʳץʪʘסʳ ʜᴅʨʝʞʝʩʽ ʩʦʣ ʝʣʜʽש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜʘʤʫ ʜʝשʛʝʡʽʤʝʥ ʙʝʣʛʽʣʽ ʙʦʣʘʜʳ. 

ɾʘʣʧʳ ץʦסʘʤ ʜʘʤʫʳ ʞᴅʥʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץʦʣʜʘʥʘ ʘʣʫʳ ʩʦʣ ʝʣʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʽʩʽʥʽש 

ʞʦʣסʘ ץʦʡʳʣסʘʥʜʳסʳ ʤʝʥ ʦʩʳ ʩʘʣʘʥʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʜʝשʛʝʡʽʥʝ ʢʝʣʽʧ ʪʽʨʝʣʝʜʽ. ʕʢʦʥʦʤʠʢʘʣʳץ 

ʞʘסʳʥʘʥ ʞʘץʩʳ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʽש ʪᴅʞʽʨʠʙʝʩʽ ʵʢʦʥʦʤʠʢʘ, סʳʣʳʤ ʞᴅʥʝ ʤᴅʜʝʥʠʝʪʪʽש ʥᴅʪʠʞʝʣʽ 

ʜʘʤʫʳʥʳש ʥʝʛʽʟʛʽ ʢʽʣʪʽ ʝʢʝʥʜʽ ʙʝʣʛʽʣʽ ʙʦʣʳʧ ʦʪʳʨ. ɽʥʜʝʰʝ ץʘʟʽʨʛʽ ʫʘץʳʪʪʳש ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʠʛʝʨʫ ᴇʪʝ ʤʘשʳʟʜʳ. 

ʉʦʥʜʳץʪʘʥ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ץʘʰʳץʪʘʥ ʦץʳʪʫ ʞװʡʝʩʽ ʪʝʟ ʜʘʤʫʜʘ, ʙסײʘʥ ʙʽʨʰʘʤʘ 

ʬʘʢʪʦʨʣʘʨ, ʝש ʙʘʩʪʳʩʳ ï ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽץ שʫʘʪʪʳ ʢʦʤʧʴʶʪʝʨ ʪʝʭʥʠʢʘʩʳʤʝʥ 

ʞʘʙʜʳץʪʘʣʫʳ, ʦץʫ ʧᴅʥʜʝʨʽʥʽש ʙʘʨʣʳץ ʙʘסʳʪʪʳʨʳ ʙʦʡʳʥʰʘ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ ʞʘʩʘʣʫʳ 

ʞᴅʥʝ ʀʥʪʝʨʥʝʪʪʽש ʜʘʤʫʳʥ ʤʳʩʘʣ ʨʝʪʽʥʜʝ ʘʣʫסʘ ʙʦʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʽʣʽʤ 

ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʙʝʣʩʝʥʜʽ ʧʘʡʜʘʣʘʥʳʣʫʳ ʦʥʳש ʥʘץʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʛʝ ʘʨʥʘʣסʘʥ 

 ʳʪʫ ʤʝʥץʜʘʤʫʳʥʘ ᴅʩʝʨ ʝʪʽʧ, ʦ שʘʪʘʨ, ʜʠʜʘʢʪʠʢʘ ʤʝʥ ᴅʜʽʩʪʝʤʝʥʽץ ʘʨʫʳʤʝʥץʳʟʤʝʪʽʥ ʘʪץ ʨʘʣʳײץ

ʙʽʣʽʤ ʙʝʨʫʜʽש ʞʘשʘ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʥ, ʬʦʨʤʘʣʘʨʳʥ ײץʨʫסʘ ʘʣʳʧ ʢʝʣʝʜʽ. ʄʳʩʘʣʳ, Internet 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʢʝשʽʥʝʥ ʪʘʨʘʣʫʳ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ᴅʜʽʩʽʥʽש ʞʝʜʝʣ ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ 

ʪʫסʳʟʫʜʘ [1]. ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳש, ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘ ʤʝʥ ʤʘʰʳץʪʘʥʫ 

ʞװʡʝʣʝʨʽʥʽש ʜʘʤʫʳ, ʢᴅʩʽʙʠ ʦʨʪʘʜʘסʳ ʽʩ-ᴅʨʝʢʝʪʪʽ ʙʝʡʥʝʣʝʡʪʽʥ ʚʠʨʪʫʘʣ ʞʘסʜʘʡסʘ "ʝʥʫ" ʞʦʣʳʤʝʥ 

ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥʽש ʢײʨʳʣʫʳʥʘ ʪװʨʪʢʽ ʙʦʣʜʳ. ɸʣ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʽʢ ʤʘʰʳץʪʘʥʜʳʨʫʰʳ 

ʢʣʘʩʩʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳ, ʽʩʢʝʨʣʽʢ ʦʡʳʥʜʘʨ ʤʝʥ ʩʘʡʳʩʪʘʨ ʪװʨʽʥʜʝ ʢᴇʧ ʨʦʣʴʜʽ ʤʘʰʳץʪʘʥʜʳʨʫ 

ᴅʜʽʩʪʝʤʝʥʽש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʞʘʩʘʜʳ (ʢᴅʩʠʙʠ ʩʘʡʳʩʪʘʨ ʤʝʥ ʽʩʢʝʨʣʽʢ ʦʡʳʥʜʘʨ ʙײʨʳʥʘʥ ʙʝʨʽ 

ʢᴅʩʽʙʠ ʜʘʡʳʥʜʳץ ʧʝʥ ʽʩʢʝʨʣʽʢʪʽ ʘʨʪʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʛʝʥ. ɸʣ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷ ʦʣʘʨʜʳ ʞʘשʘ ʜʝשʛʝʡʜʝ ײʡʳʤʜʘʩʪʳʨʫ ʤʝʥ ᴇʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʫʜʘ). ɾᴅʥʝ 

ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢװʥ ʩʘʡʳʥ ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʘʨʣʳץ ʩʘʣʘʩʳʥʘ 
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ʪʝʨʝשʽʨʝʢ ʝʥʽʧ ʦʪʳʨ. ɹסײʘʥ ʢװʥʜʝʣʽʢʪʽ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʤʝʥ ʞᴅʥʝ ʩᴅʡʢʝʩʽʥʰʝ ʤʘʤʘʥʜʘʨʜʳ 

ʜʘʡʳʥʜʘʫʜʳץ שʘʞʝʪʪʽʣʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʩʳʨʪץʳ ʬʘʢʪʦʨʣʘʨ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫ ʤʝʢʝʤʝʣʝʨʽʥʜʝ 

 ,ʪʘʨʘʣʫʳʤʝʥ שʢʝ שʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ ץʘʟʽʨʛʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘ ʤʝʥ ʧʨʦʛʨʘʤʤʘʣʳץ

ʤʝʤʣʝʢʝʪʪʽʢ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʘʨʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש 

 ʘʨʪʫʳʤʝʥ שʘʞʝʪ ʝʪʝʪʽʥ ʧʝʜʘʛʦʛʪʘʨ ʩʘʥʳʥʳץ ʧʘʨʘʪʪʘʥʜʳʨʫ ʪᴅʞʽʨʠʙʝʩʽʥץʘʙʳʣʜʘʥʫʳʤʝʥ, ʘץ

ʙʘʡʣʘʥʳʩʪʳ ʽʰʢʽ ʬʘʢʪʦʨʣʘʨ ᴅʩʝʨ ʝʪʫʜʝ [2].  

çʊʝʭʥʦʣʦʛʠʷè ʩᴇʟʽ ʛʨʝʢ ʪװʙʽʨʽʥʝʥ ʰʳץץʘʥ ʞᴅʥʝ ʘʫʜʘʨʤʘʜʘ ᴇʥʽʤʜʽ, ʤʘʪʝʨʠʘʣʜʘʨʜʳ, 

ʞʘʨʪʳʣʘʡ ʬʘʙʨʠʢʘʪʪʘʨʜʳ, ʙײʡʳʤʜʘʨʜʳ ᴇשʜʝʫ ʤʝʥ ץʘʡʪʘ ᴇשʜʝʫ ʞᴅʥʝ ʦʣʘʨʜʳ ץʦʣʜʘʥʳʩʪʘסʳ 

ʟʘʪʪʘʨסʘ ʪװʨʣʝʥʜʽʨʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪᴅʩʽʣʜʝʨʽ ʞʠʳʥʪʳסʳʥ ʟʝʨʪʪʝʡʪʽʥ סʳʣʳʤ ʜʝʛʝʥ ʤʘסʳʥʘʥʳ 

ʙʽʣʜʽʨʝʜʽ. ɸʣ ʖʅɽʉʂʆ ץʘʙʳʣʜʘסʘʥ ʘʥʳץʪʘʤʘ ʙʦʡʳʥʰʘ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʜʝʛʝʥʽʤʽʟ - 

ʙײʣ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫʛʝ ʞᴅʥʝ ʩʘץʪʘʫסʘ ץʘʪʳʩʘʪʳʥ ʘʜʘʤʜʘʨʜʳש ʞײʤʳʩʳʥ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫ 

ᴅʜʽʩʪʝʨʽʥ ʟʝʨʪʪʝʡʪʽʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ סʳʣʳʤʠ, ʪʝʭʥʦʣʦʛʠʷʣʳץ, ʠʥʞʝʥʝʨʣʽʢ ʧᴅʥʜʝʨ ʢʝʰʝʥʽ; 

ʝʩʝʧʪʝʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʞᴅʥʝ ʘʜʘʤʜʘʨʤʝʥ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ײץʨʘʣ-ʞʘʙʜʳץʪʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ, 

ᴇʟʘʨʘ ʽʩ-ץʠʤʳʣ ᴅʜʽʩʪʝʨʽ, ʦʣʘʨʜʳ ʧʨʘʢʪʠʢʘʣʳץ ץʦʣʜʘʥʫ, ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʫʤʝʪʪʽʢ, ʵʢʦʥʦʤʠʢʘʣʳץ 

ʞᴅʥʝ ʤᴅʜʝʥʠ ʤᴅʩʝʣʝʣʝʨ. 

ɸʣ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʜʝʛʝʥʽʤʽʟð ʢʦʤʧʴʶʪʝʨʣʽʢ ʞװʡʝʣʝʨ ʤʝʥ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʪʝʭʥʠʢʘʣʳץ 

ʵʣʝʢʪʨʦʥʜʳץ ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳ ʥʝʛʽʟʽʥʜʝ ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽ, ʩʧʫʪʥʠʢʪʽʢ ʙʘʡʣʘʥʳʩ ʞᴅʥʝ ʪ.ʙ. 

ʘʨץʳʣʳ ʤᴅʣʽʤʝʪʛʝʨʜʽ ץʘʰʳץʪʘʥ ʞʝʪʢʽʟʫʛʝ ץʘʪʳʩʪʳ ʞʘʣʧʳ סײʳʤ; ʞʘʣʧʳ ʥʝʤʝʩʝ ʘʨʥʘʫʣʳ 

ʙʘʡʣʘʥʳʩ ʞʝʣʽʣʝʨʽ (ʪʝʣʝʛʨʘʬ, ʪʝʣʝʬʦʥ, ʨʘʜʠʦ ʘʨץʳʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʘʣʤʘʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ 

 ʙʘʡʣʘʥʳʩ; ʤᴅʣʽʤʝʪʪʝʨʜʽ ץʪʳץʪʳץʘʰʳץ ʧʘʨʘʪ ʞʝʪʢʽʟʫ; ʘʨʘץʳʣʳ ʘץʡʝʩʽ ʘʨװʘʪʳʥʘʩ). ʊʝʣʝʬʦʥ ʞץ

ʘʨʘ ץʘʰʳץʪʳץץʘ ʞʽʙʝʨʫ. ɸʣ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʩʳ פʘʟʘץʩʪʘʥסʘ 20 סʘʩʳʨʜʳ90 ש-

ʞʳʣʜʘʨʳʥʘʥ ʝʥʝ ʙʘʩʪʘʜʳ. 

ʌʠʟʠʢʘ ʧᴅʥʽʥʽש ʤסײʘʣʽʤʽ װʰʽʥ ʥᴅʪʠʞʝʛʝ ʞʝʪʫ ʙʽʣʽʤ ʘʣʫʰʳʩʳʥʳש ʙʽʣʽʤʜʽ ʙʦʣʫʳ סʘʥʘ ʝʤʝʩ, 

ʙʽʣʽʤʜʽ ᴇʟʜʽʛʽʥʝʥ ʘʣʫʳ ʞᴅʥʝ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ץʘʞʝʪʽʥʝ ץʦʣʜʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹװʛʽʥʛʽ ʙʘʣʘ- 

ʝʨʪʝשʛʽ ʞʘשʘ ᴅʣʝʤ. ɹװʛʽʥʛʽ ʢװʥʽ ʘץʧʘʨʘʪʪʘʨ ʘסʳʤʳ ᴇʪʝ ʢᴇʧ. ɸץʧʘʨʘʪʪʳץ ʦʨʪʘʜʘ ʞײʤʳʩ ʞʘʩʘʫ 

 ץʧʘʨʘʪʪʳץʨʜʝ ʞʝʪʢʽʟʝ ʘʣʘʪʳʥʜʘʡ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʞᴅʥʝ ʘװʡʝʣʽ ʪװʘʣʽʤ ᴇʟ ʦʡʳʥ ʞסײʰʽʥ ʤװ

ʤᴅʜʝʥʠʝʪʽ ʜʘʤʳסʘʥ, ʠʥʪʝʨʘʢʪʠʚʪʽʢ ʪʘץʪʘʥʳ ʧʘʡʜʘʣʘʥʘ ʘʣʘʪʳʥ, ʆʥʣʘʡʥ ʨʝʞʠʤʽʥʜʝ ʞײʤʳʩ ʞʘʩʘʫ 

ᴅʜʽʩʪʝʨʽʥ ʤʝשʛʝʨʛʝʥ ʤסײʘʣʽʤ ʙʦʣʫʳ ʪʠʽʩ. ɿʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷ ᴅʜʽʩʪʝʨʽʥ װʡʨʝʪʫ, 

 .ʤʳʪʧʘʫʳʤʳʟ ʢʝʨʝʢײ ʢʪʝʣʝʪʽʥʽʥװʘʫʳʤʳʥʘ ʟʦʨ ʤʽʥʜʝʪʪʝʨ ʞץ ʩʪʘʟʜʘʨײ

ʌʠʟʠʢʘ ʧᴅʥʽʥʝʥʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ʨʝʩʫʨʩʪʘʨʳ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳש ʥʘץʪʳ ʵʣʝʤʝʥʪʽʥʝ 

ʘʡʥʘʣʫʜʘ. ɹʽʨʘץ ʢʝʟ-ʢʝʣʛʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʩʠʷץʪʳ, ʦʣ ᴅʣʽ ʜʝ ʧʝʜʘʛʦʛʠʢʘʥʳש ʥʝʛʽʟʛʽ 

ʟʘשʜʘʨʳʥʘ ʙʘסʳʥʘʜʳ, ʜʝʛʝʥʤʝʥ ʦʣʘʨʜʳ ʞʘשʘ ʦץʳʪʫ ʰʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ᴇʟʛʝʨʪʝʜʽ ʞᴅʥʝ ʙʽʣʽʤ 

ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ ʰʝשʙʝʨʽʥʜʝ ץʘʡʪʘ ץʘʨʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ, ʜᴅʩʪװʨʣʽ  ʦץʳʪʫ 

ʩʠʷץʪʳ, ʘʨʘʣʘʩ ʤʦʜʝʣʴʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʜʝʡ ʥᴅʪʠʞʝ  ʙʝʨʤʝʡʜʽ. ɸʨʘʣʘʩ ʦץʳʪʫ 

ʤʦʜʝʣʽ ʜᴅʩʪװʨʣʽ ʤʝʥ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫʜʳ װʡʣʝʩʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʤײʥʜʘ ʩʘʙʘץʪʘʨ 

ʜᴅʩʪװʨʣʽ  ʪװʨʜʝ ᴇʪʝʜʽ (ʜᴅʨʽʩʪʝʨ, ʩʝʤʠʥʘʨʣʘʨ, ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ), ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

ʧʨʘʢʪʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʪʽש ʙʽʨ ʙᴇʣʽʛʽ ʵʣʝʢʪʨʦʥʜʳ ʪװʨʜʝ ʙʦʣʘʜʳ[3].  

ʌʠʟʠʢʘ ʧᴅʥʽʥʝʥʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʳ ʦץʳʪʫʜʳש ʢʝʟʝʢʪʽ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʳ ʨʝʪʽʥʜʝ 

ʥʝʤʝʩʝ ץʦʩʳʤʰʘ ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣ, ʦץʫ ײץʨʘʣʳ, ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫ 

ʪᴅʩʽʣʜʝʨʽʥ ץʦʣʜʘʫ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץ ʙʽʨ ʞʘסʳʥʘʥ, ʤסײʘʣʽʤʜʝʨ ʤʝʥ ʦץʫʰʳʣʘʨסʘ, ʘʪʘ-ʘʥʘʣʘʨסʘ 

ʜʘ ʘʨʥʘʣסʘʥ ʙʽʨʳסשʘʡ ʘץʧʘʨʘʪʪʳץ-ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʥʳ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ï ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʽש 

ʩʫʙʲʝʢʪʽʣʝʨʽʥʽץ  שʘʰʳץʪʘʥ ʠʥʪʝʨʙʝʣʩʝʥʜʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪ ʝʪʫʽ ʨʝʪʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʽש ʙʘʨʣʳץ ʩʫʙʲʝʢʪʽʣʝʨʽʥʽש 

ʙʽʨʳסשʘʡ ʘץʧʘʨʘʪʪʳץ-ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘ ʨʝʪʽʥʜʝʛʽ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨסʘ ץʘʪʳʥʘʩʳʥ 

 .ʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץ

ʌʠʟʠʢʘ ʧᴅʥʽʥʝʥ ʤסײʘʣʽʤ ʩʘʙʘץʪʘ ץʘʥʜʘʡ ʤʘʪʝʨʠʘʣ ʪʘʣץʳʣʘʥʘʪʳʥʳʥ ʞᴅʥʝ ʥʝʥʽ ʵʣʝʢʪʨʦʥʜʳ 

ʪװʨʛʝ ʢᴇʰʽʨʫʛʝ ʙʦʣʘʪʳʥʜʳסʳʥ ʘʣʜʳʥ-ʘʣʘ ʘʥʳץʪʘʫʳ ʢʝʨʝʢ. ʕʣʝʢʪʨʦʥʜʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳש 

ʤʳʩʘʣʜʘʨʳ: 

- ʬʦʨʫʤʜʘʨ, 

- ʪʝʩʪʪʝʨ,  

- ʙʣʦʛʪʘʨ, 

- ʬʘʡʣʜʘʨʜʳ ʙᴇʣʽʩʫ. 
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ʌʠʟʠʢʘ ʩʘʙʘסʳʥʜʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʦץʳʪʫʜʳש ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʞᴅʥʝ ʞʝʢʝ 

ʘʜʘʤסʘ ʙʘסʳʪʪʘʣסʘʥ ʪװʨʣʝʨʽʥ ʞװʟʝʛʝ ʘʩʳʨʘ ʘʣʘʪʳʥ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʘʨ.ʂʝʟʽʥʜʝ ʂ:ɼ:ʋʰʠʥʩʢʠʡ: 

çɹʘʣʘ ʪʘʙʠסʘʪʳ ʢᴇʨʥʝʢʽʣʽʢʪʽ ץʘʞʝʪ ʝʪʝʜʽè,- ʜʝʛʝʥ ʙʦʣʘʪʳʥ.ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ 

ᴇʟʜʽʛʽʥʝʥ ʩʘʙʘץץʘ ʜʘʡʳʥʜʘʣʫ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʘʜʳ;ʦץʫ ʧʨʦʮʝʩʽʥ ʞװʨʛʽʟʫʜʽ ץʳʟʳץʪʳ 

ʝʪʝʜʽ;ʰʳסʘʨʤʘʰʳʣʳץ ʞʘסʳʥʘʥ ʙײʨʳʥ ʙʦʣʤʘסʘʥ ʢᴅʩʽʙʠ ʢᴅʩʽʙʠ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ 

ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʪʫסʳʟʘʜʳ;ʢʦʤʧʴʶʪʝʨ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʤסײʘʣʽʤ ʙʽʣʽʤʽʥ ʙʽʨʽʢʪʽʨʝ ʘʣʘʪʳʥ 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʞװʡʝʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʬʠʟʠʢʘ ʧᴅʥʽʥʝʥ ʜʝ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨ 

ʞʘʩʘʫסʘ ʙʦʣʘʪʳʥ ʙʦʣʜʳ,ʦʣʘʨ ʩʘʙʘץʪʳ ʙײʨʳʥסʳʜʘʥ ʛᴇʨʽ ʢᴇʨʥʝʢʽ,ץʳʟʳץʪʳ ʪװʨʜʝ 

ᴇʪʢʽʟʽʧ,ʦץʫʰʳʣʘʨסʘ ʞʘשʘʰʘ ʤᴅʣʽʤʝʪ ʙʝʨʫʛʝ ʞʘסʜʘʡ ʪʫסʳʟʘʜʳ. 

 ʢᴇʢʝʡʢʝʩʪʽʣʽʛʽ ʙʽʣʽʤ שʨʜʽʩʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʥʜʳʨʫʜʳװ ʫץʘʟʽʨʛʽ ʟʘʤʘʥ ʤʝʢʪʝʧʪʝʨʽʥʜʝʛʽ ʦפ

ʙʝʨʫ ʩʫʙʲʝʢʪʽʣʝʨʽʥʽש ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ᴇʟʘʨʘ ץʘʪʳʥʘʩʳ ʨʝʪʽʥʜʝ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤʜʘ ʙʽʣʽʤ 

ʙʝʨʫʜʽש ʞʘשʘ ʧʘʨʘʜʠʛʤʘʩʳʥʘ ᴇʪʫʛʝ ʩʝʙʝʧ ʙʦʣʜʳ. ɹײʣ ʧʘʨʘʜʠʛʤʘʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʤʝʢʪʝʧʪʝʨʜʽ 

ʢʦʤʧʴʶʪʝʨʣʝʥʜʽʨʫ ʤʝʥ ʠʥʪʝʨʥʝʪʪʝʥʜʽʨʫʤʝʥ, ʙʘסʜʘʨʣʘʤʘʣʳץ ʞᴅʥʝ ʢʦʥʪʝʥʪʪʽʢ ʞʘʙʜʳץʪʘʣʫסʘ 

ʩᴅʡʢʝʩ ʦʣʘʨʜʳ ʵʣʝʢʪʨʦʥʜʳץ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʤʝʥ, ʝש ʙʘʩʪʳʩʳ, ʢʽʨʽʢʪʽʨʽʣʛʝʥ 

ʟʘʤʘʥʘʫʠ ʞʝʪʽʩʪʽʢʪʝʨʜʽש ʥʝʛʽʟʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘסʳ ʢᴅʩʽʧʪʽʢ ץʳʟʤʝʪʢʝ ʤסײʘʣʽʤʜʝʨʜʽ ʜʘʷʨʣʘʫ ʞʘסʜʘʡʳʥʜʘ ʤװʤʢʽʥ 

ʙʦʣʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫסʘ, 

ʘץʧʘʨʘʪʪʳץ-ץʘʪʳʥʘʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ (ɸפʊ) ʩʘʣʘʩʳʥʜʘסʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʞʝʪʽʩʪʽʢʪʝʨʜʽ 

ʦʣʘʨʜʳש ʙʝʣʩʝʥʜʽ ʠʛʝʨʫʽʥʝ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʙʽʨʪײʪʘʩ ʘץʧʘʨʘʪʪʳץ-ʙʽʣʽʤʜʽʢ ʦʨʪʘʥʳ 

ʞʘʩʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʆʩʳʥʜʘʡ ʞʦʙʘʥʳ ʽʩʢʝ ʘʩʳʨʫ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʞײʤʳʩʪʘʨ ʞʘʩʘʣʫʜʘ.ɾʘʣʧʳ 

ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʜʘ ʙʽʨ ʢʦʤʧʴʶʪʝʨʛʝ 16 ʦץʫʰʳʜʘʥ ʢʝʣʝʜʽ, ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ 

- 18. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʝ ʤʝʢʪʝʧʪʝʨʜʽ98% ש-ʳ ץʦʩʳʣסʘʥ, ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ ï 97%. ʂʝש ʞʦʣʘץʪʳ 

ʠʥʪʝʨʥʝʪʢʝ 37,3% ʤʝʢʪʝʧ ץʦʩʳʣסʘʥ. 

ɸץʧʘʨʘʪʪʘʥʜʳʨʫʜʳ ᴅʨʽ ץʘʨʘʡ ʞʘʣסʘʩʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ɹʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽ 

ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ʞװʡʝʩʽʥ ʝʥʛʽʟʫ ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫʜʝ. ɹײʣ ץʘʣʘʣʳץ ʞᴅʥʝ ʘʫʳʣʜʳץ ʤʝʢʪʝʧ 

ʙʽʣʽʤʽʥ ʪʝשʝʩʪʽʨʫʛʝ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʘʫʘʪʪʳ ʘʟʘʤʘʪʪʘʨʜʳ ʜʘʡʳʥʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

çɽ-learningè ʞʦʙʘʩʳʥ 2 ʢʝʟʝשʜʝ ʞװʟʝʛʝ ʘʩʳʨʫ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɹʽʨʽʥʰʽʩʽ ï 2011-2015 

ʞʳʣʜʘʨʳ, ʝʢʽʥʰʽʩʽ ï 2016-2020 ʞʳʣʜʘʨʳ. ɾʦʙʘ ʤʝʢʪʝʧʪʝʨʜʽ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳʤʝʥ, ʞʳʣʜʘʤʜʳסʳ 4-10 ʄʙʠʪ/ʩ ʙʦʣʘʪʳʥ ʢʝשʞʦʣʘץʪʳ ʠʥʪʝʨʥʝʪʧʝʥ, ʦץʫ ʧʨʦʮʝʩʽʥ 

ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘʥʳ ʪʦʣʳץ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ (ʵʣʝʢʪʨʦʥʜʳץ ʞʫʨʥʘʣ, ʢʽʪʘʧʭʘʥʘ, ʩʘʙʘץ ʢʝʩʪʝʩʽ, 

ʢװʥʜʝʣʽʢ, ʘʪʘ-ʘʥʘʣʘʨסʘ sms ʘʨץʳʣʳ ʭʘʙʘʨʣʘʫ). ʄסײʘʣʽʤʜʝʨ ʤʝʥ ʦץʫʰʳʣʘʨ ʝװ שʟʜʽʢ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʳ ʤʝʥ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ץʦʣ ʞʝʪʢʽʟʝʜʽ. 

 ʡʝʣʽװʪʠʽʤʜʽʣʽʛʽʥ ʞ שʳʣʳ ʦʥʳץʳʥʜʘ ɸʂʊ ʧʘʡʜʘʣʘʥʫ ʘʨסʘʣʽʤ ʩʘʙʘסײʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ,ʤפ

ʪװʨʜʝ ʢᴇʨʩʝʪʝ ʙʽʣʝʜʽ. ɸʂʊ ʧʘʡʜʘʣʘʥʫ ʦץʳʪʫʜʳש ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ʜʝʧ ʦʡʣʘʡʤʳʟ. 

ʌʠʟʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨʜʳ ʤʦʜʝʣʴʜʝʫ ʦץʫ ʧʨʦʮʝʩʽʥ ʜʘʤʳʪʫ ʤʝʥ ʞʝʪʽʣʜʽʨʫʜʽש 

ʙʦʣʘʰʘסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴅʩʽʨʝʩʝ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘ, 

ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥ ʜʘʤʳʪʫʜʘסʳ ʨʦʣʽ ʝʨʝʢʰʝ. ʌʠʟʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ʤʦʜʝʣʴʜʝʫ ï 

ʤסײʘʣʽʤʥʽש ʩʘʙʘץʪʘ ʬʠʟʠʢʘʣʳסײ ץʳʤʜʘʨʜʳש ʤʘסʳʥʘʩʳʥ ʪʝʨʝשʽʨʝʢ ʘʰʫסʘ, ʦץʫʰʳʣʘʨʜʳ 

ʬʠʟʠʢʘʥʳץ שʘʟʽʨʛʽ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʙʘʟʘʩʳʤʝʥ ʪʘʥʳʩʪʳʨʫסʘ, ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʤʝʥ ʟʝʨʪʪʝʫ 

ᴅʜʽʩʪʝʨʽʥ ʪʦʣʳץ ʪװʩʽʥʜʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [4-5]. 

ʆʩʳסʘʥ ʦʨʘʡ, ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש ʙʘʩʪʳ ʙʘסʳʪʪʪʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ 

 ʨʣʽװʦʣʜʘʥʫ ʪץ ʽʥʝʥשʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝ ץʧʘʨʘʪʪʳץʘʨʘʩʪʳʨʳʣʫʜʘ ʞᴅʥʝ ʙʽʣʽʤʠ ʩʘʣʘʜʘ ʘץ

ʜʠʜʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫ ʞʦʣʳʥʜʘ ʟʦʨ ײץʨʘʣ ʙʦʣʳʧ 

ʦʪʳʨ.ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʳʪʫ ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ʆץʫ װʜʝʨʽʩʽʥ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʦץʫʰʳʥʳש ʜʘʨʘʣʳסʳʥ, ʦʥʳש ʪʘʥʳʤʜʳץ ʧʨʦʮʝʩʪʝʨʽʥ, ʞʝʢʝ 

 ʳʪʫ ʤʝʥץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʦץ ʘʣʳʧʪʘʩʪʳʨʫʜʳ ʪʠʽʤʜʽץ ʘʙʽʣʝʪʪʝʨʽʥץ ʳʣ-ʦʡץʘʩʠʝʪʪʝʨʽʥ, ʘץ

ʪᴅʨʙʠʝʣʝʫʜʽש ʦʩʳʥʜʘʡ ʬʦʨʤʘʣʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ץʘʞʝʪ. ʂʦʤʧʴʶʪʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʩʪʫʜʝʥʪʪʽש ʙʽʣʽʤ ʘʣסʳʩʳ ʢʝʣʝʪʽʥ, 

ʪᴅʨʙʠʝʣʽʢ ᴅʩʝʨʜʽ ץʘʙʳʣʜʘʫסʘ ʞᴅʥʝ ץʘʙʳʣʜʘʤʘʫסʘ ʞʝʢʝ ץʳʟʳסʫʰʳʣʳץ ʪʫʳʥʜʘʡʪʳʥ ʪʘʣʘʧʪʘʨ 

 .ʘʣʳʧʪʘʩʘʜʳץ
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ɹɯʃɯʄ ɹɽʈʋɼɽ ɸפʇɸʈɸʊʊʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ פʆʃɼɸʅʋ ɸʈפʓʃʓ ʆפʋ 

ʇʈʆʎɽʉɯʅ ɾɽʊɯʃɼɯʈʋ 

 

ɻ.ʊ. ʓʩץʘץ, ʘסʘ ʦץʳʪʫʰʳ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ײץʨʘʣʜʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʣʝʨʽ 

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ, ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ 

 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨײʳʣʳ ʞʦסʘʨʳ ʦץʫ ʦʨʥʳʥʜʘסʳ ʩʘʙʘץʪʘʨʜʳ 

ʞʘשʘʰʘ ײʡʳʤʜʘʩʪʳʨʫ, ʦץʳʪʫʰʳʥʳש ʨᴇʣʽ ʤʝʥ ץʳʟʤʝʪʽʥʽש ʘʨʪʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʫ, ʪʝʦʨʠʷʣʳץ, 

 שʡʝʥʝ ʦʪʳʨʳʧ, ʩʪʫʜʝʥʪʪʝʨʜʽװʟʝʨʪʪʝʫʣʝʨʛʝ ʩ ץʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳ ץʳʣʳʤʠ ʧʝʜʘʛʦʛʠʢʘʣʳס

ʙʽʣʽʢʪʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ʘʨץʳʣʳ 

ʩʪʫʜʝʥʪʪʝʨʜʽ ʽʟʛʽʣʽʢʢʝ, ʝʣʞʘʥʜʳʣʳץץʘ, ʩʘʥʘʣʳʣʳץץʘ, ʘʜʘʤʛʝʨʰʽʣʽʢʢʝ, ʠʤʘʥʜʳʣʳץץʘ, 

ʝשʙʝʢʩװʡʛʽʰʪʽʢʢʝ ʪᴅʨʙʠʝʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʀʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ʩʪʫʜʝʥʪʪʽש ʙʽʣʽʤ 

ʜʝשʛʝʡʽʥʝ ʞᴅʥʝ ʞʘʩ ʝʨʝʢʰʝʣʽʛʽʥʝ ץʘʨʘʡ ʦץʫ װʨʜʽʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʊʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʞʘסשʳʨʪʫ ʞᴅʥʝ ʞʘשʘ ʞʘסʜʘʡסʘ ʽʩ ʞװʟʽʥʜʝ ʣʘʡʳץʪʘʧ ץʦʣʜʘʥʫסʘ 

 .ʘʣʳʧʪʘʩʘʜʳץ ʪʳʣʳץʘʥ ʙʽʣʽʤʽ ʤʝʥ ʙʽʣʽʢʪʽʣʽʛʽ ʰʳʥʘʡʳ ʜʘ ʥʘסʘʣ שʘʥʘ ʩʪʫʜʝʥʪʪʝʨʜʽס ʡʨʝʪʢʝʥʜʝװ

 ʆץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ʪʽʫʝʣʝʡ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʝ ʜʝ, ʪײʪʘʩʪʘʡ ʘץʧʘʨʘʪ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʜʘʤʳʪʫסʘ ʜʘ װʣʝʩʽʥ ץʦʩʪʳ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʛʽ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʳʥʘʜʘʡ: 

1. ʆʣʘʨ ʩʪʫʜʝʥʪʪʝʨʛʝ ʪʘץʳʨʳʧ ʰʝשʙʝʨʽʥʜʝ ʥʝʤʝʩʝ ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ʘʡʪʳʣʫסʘ 
ʪʠʽʩ ʤᴅʣʽʤʝʪʪʝʨ ʢᴇʣʝʤʽʥ ײʣסʘʡʪʘʜʳ. 

2. ɹʽʣʽʤʛʝ ʙʽʨ-ʙʽʨʽʥʝʥ װʣʢʝʥ ʘʨʘץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ ᴅʨ ʪװʨʣʽ ʦץʫ ʦʨʥʳʥʜʘ ʦʪʳʨʳʧ ץʦʣ 

ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 

3. ʆץʳʪʫ ʞװʡʝʩʽʥʽש ʢᴇʧ ʜʝשʛʝʡʣʽ ʞʝʪʽʣʜʽʨʽʣʫʽ ʦʣʘʨʜʳש ʪʘʨʘʣʫʳ ʤʝʥ ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש 
ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʘʜʳ. 

ʉʪʫʜʝʥʪʪʝʨ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʦʥʜʘ,ʳ ʢᴇʨʥʝʢʽʣʽʢʪʝʨʛʝ, ʜʝʨʝʢʪʝʨʛʝ 

ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʠʥʪʝʨʥʝʪʪʝʥ ץʦʩʳʤʰʘ ʤʘʪʝʨʠʘʣ ʽʟʜʝʫ, ʘʣʳʥסʘʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʩʘʨʘʣʘʫ, ʪʘʣʜʘʫ 

ʞʘʩʘʫ ʘʨץʳʣʳ ʪʘʨʠʭʠ ʦʙʲʝʢʪʠʚʠʟʤ ʧʨʠʥʮʠʧʽʥ ײʩʳʥʳʧ ᴇʟ ʙʝʪʽʤʝʥ ʽʟʜʝʥʫʛʝ ʜʘסʜʳʣʘʥʘʜʳ.  

ɸץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʥʝʛʽʟʽʥʜʝ ʤסײʘʣʽʤʥʽש ʨᴇʣʽʥ ʪװʙʝʛʝʡʣʽ 

ᴇʟʛʝʨʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʪʫʜʳ. ʆץʳʪʫʰʳ ʪʝʢ ץʘʥʘ ʙʽʣʽʤʜʽ ʘʣʳʧ ʞװʨʫʰʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʩʪʫʜʝʥʪʪʽש ᴇʟʽʥʜʽʢ ʰʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩʳʥʳש ʞʝʪʝʢʰʽʩʽ ʞᴅʥʝ ʙʘסʳʪ ʙʝʨʫʰʽʩʽ ʙʦʣʳʧ 

ʘʥʳץʪʘʣʘʜʳ. 
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ɹװʛʽʥʛʝ ʜʝʡʽʥʛʽ ʢʝשʝʩʪʽʢ ʜᴅʫʽʨʜʽש ʜᴅʩʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ ʽʩʽ ʩʘʧʘʣʳ ʜʝʧ ʢʝʣʛʝʥʽʤʽʟʜʽ ʝʰʢʽʤʥʝʥ 

ʞʘʩʳʨʤʘʡʤʳʟ. ɼʝʛʝʥʤʝʥ ʪᴅʫʝʣʩʽʟʜʽʛʽʤʽʟʜʽש ʘʨץʘʩʳʥʜʘ ʩʦסשʳ ʞʳʣʜʘʨʳ ʝʣʽʤʽʟʜʽש  ʙʽʣʽʤ ʙʝʨʫ 

ʞװʡʝʩʽʥʝ ʨʽ ʨʝʬʦʨʤʘʣʘʨ ʤʝʥ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʽʧ ʦʪʳʨ. ɹʽʣʽʤ ʩʘʧʘʩʳʥʘ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧ ʢװʰʝʡʽʧ,  

ʦץʳʪʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ʙʝʪ ʙײʨסʘʥ ʢʝʟʜʝ, ʩʪʫʜʝʥʪʪʝʨʜʽ ʦץʳʪʫ ʧʨʦʮʝʽʥ ʞʝʪʽʣʜʽʨʫ, 

ʦʥʳש ʦץʫסʘ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʩʽ ʪʫʳʥʜʘʡʜʳ: 

- ɹװʛʽʥʛʽ ʪʘשʜʘ ɾʆʆ-ʜʘ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʥʝ? 

- ʉʪʫʜʝʥʪʪʝʨʜʽש ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘʩʳ ץʘʥʜʘʡ? 

- ʉʪʫʜʝʥʪʪʝʨʜʽ ʦץʫסʘ ץʳʳʟץʪʳʨʫ װʰʽʥ ʦץʫ ʧʨʦʮʝʩʽʥ ץʘʣʘʡ ײʡʳʤʜʘʩʪʳʨסʘʥ ʞᴇʥ? 

ɹʽʨʽʥʰʽ ʩײʨʘץ ʙʦʡʳʥʰʘ ʢᴇʧʪʝʛʝʥ ʦץʳʪʫʰʳʣʘʨ ʟʘʤʘʥʥʳש ʘʣסʘ ʦʟʫʳ ʤʝʥ ʙʽʣʽʤʛʝ ץʦʡʳʣʘʪʳʥ 

ʪʘʣʘʧʪʳש ʢװʰʝʡʛʝʥʽʥ ʘʡʪʘ ʦʪʳʨʳʧ, ʤʘץʩʘʪʳʤʳʟ- ʙʽʣʽʤ ʙʝʨʫʜʽש ʥᴅʪʠʞʝʣʽ ʙʦʣʫʳʥʘ 

ʙʘסʳʪʪʘʣסʘʥʳʥ, ʦץʳʪʫʰʳ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥʽש ʘʨʪץʘʥʳʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ. 

ɽʢʽʥʰʽ ʩײʨʘץ, ʤʝʥʽש ʦʡʳʤʰʘ, ץʘʟʽʨʛʽ ʪʘשʜʘ ʙʽʨʽʥʰʽʜʝʥ ʩʪʫʜʝʥʪʪʽץ שʘʙʽʣʝʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, 

ʝʢʽʥʰʽʜʝʥ ʟʘʤʘʥʥʳש ʳסשʘʡʳʥʘ ʩʘʡ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥʝ  ʞᴅʥʝ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘʣʘʨʳʥʳץ שʘʥʘסʘʪʪʘʥʘʣʘʨʣʳץʩʳʟʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. 

 ʩʽʥʜʽʨʫװʪ ץʩᴇʟʛʝ ʰʝʙʝʨ ᴅʨʽ ʩʘʙʘ ,שʳʪʫʰʳ ʦʡ ᴇʨʽʩʽ ʢʝץʦ ץʘ ʞʘʫʘʧ ʙʝʨʝʨ ʙʦʣʩʘץץʨʘײʰʽʥʰʽ ʩת

ʢʝʟʽʥʜʝ ʞʘʥ-ʞʘץʪʳ ʙʦʣʘ ʙʽʣʫ ʢʝʨʝʢ. 

ɸʣסʘʰץʳ ʢʝʟʜʝ ʦץʳʪʫ ʧʨʦʮʝʩʽ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘסʳ ᴅשʛʽʤʝ ʨʝʪʽʥʜʝ ײץʨʳʣסʘʥ. ɹײʣ ʞʝʨʜʝ 

ᴅשʛʽʤʝʛʝ ץʘʪʳʩʘʪʳʥ ʘʜʘʤʜʘʨʜʳש ʪʦʙʳʥ ʪʘשʜʘʫ ʝʨʝʢʰʝ ʤᴅʥʛʝ ʠʝ ʙʦʣסʘʥ. ɸʣ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ʦץʳʪʫ ʙץײʘʨʘʣʳץ ʩʠʧʘʪץʘ ʠʝ. ʆץʫ ʧʨʦʮʝʩʽʥʽש ᴇʟʽʥʜʽʢ ʙʽʨʥʝʰʝ ʬʦʨʤʘʣʘʨʳ ʙʘʨ: ʣʝʢʮʠʷʣʳץ ʩʘʙʘץ, 

ʩʝʤʠʥʘʨʣʳץ ʩʘʙʘץ, ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʧʨʘʢʪʠʢʫʤ ʞᴅʥʝ ʙʘץʳʣʘʫ ʽʩ-ʰʘʨʘʣʘʨʬ. ɼʝʛʝʥʤʝʥ ʜʝ ץʘʟʽʨʛʽ 

ʪʘשʜʘ ʦץʳʪʫʜʳש ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʢʝשʽʥʝʥ ᴇʨʽʩ ʘʣʫʜʘ. 

ʆץʳʪʫʜʳ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʦʙʣʳʩʪʘʨʳʥʜʘסʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʜʳ ʘʣסʘʰץʳ ʞײʤʳʩʪʘʨ 60- 

ʞʳʣʜʘʨʳ ɸʤʝʨʠʢʘʜʘ ᴇʨʽʩ ʘʣʜʳ. ɹײʣ ʞײʤʳʩʪʘʨ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ ʦʨʪʘ ʤʝʢʪʝʧʪʝʨʜʝ ʞᴅʥʝ 

ʢᴅʩʽʙʠ ʢʦʣʣʝʜʞʜʝʨʜʝ ץʦʣʜʘʥʫ ʤװʤʢʽʥʛʽʥ ʪʝʢʩʝʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʙʦʣʜʳ. 

ɸʣסʘʰץʳ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש ʧʘʡʜʘ ʙʦʣʫʳ ʦץʳʪʫʰʳʣʘʨסʘ, ʩʪʫʜʝʥʪʪʝʨʛʝ ʢʦʤʧʴʶʪʝʨʜʽ ʦץʳʪʫ 

ʧʨʦʮʝʩʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳ ʙʘץʳʣʘʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʠʜʝʷʩʳʥʘ ʘʣʳʧ ʢʝʣʜʽ. 

ɽʩʝʧʪʝʫʽʰ  ײץʨʘʣʜʘʨʳʥ ʞʝʪʽʣʜʽʨʫʜʝ ʢװʨʜʝʣʽ ʬʫʥʢʮʠʷʣʘʨ ʞװʟʝʛʝ ʘʩʳʨʳʣʘ ʙʘʩʪʘʜʳ. ʂʦʩʧʴʶʪʝʨ 

ʘʨץʳʣʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ײʩʳʥʫʜʘ ʢʦʜʦʩʢʦʧ. ɺʠʜʝʦʤʘʛʥʠʪʦʬʦʥ ʩʠʷץʪʳ ʢᴇʤʝʢʰʽ ײץʨʘʣ ʧʘʡʜʘ 

ʙʦʣʜʳ. 

 שʨʘʣʳʥʳײץ ʵʣʝʢʪʨʦʥʜʳ שʳʪʫʜʳץʰʽʥ ʦװ ʽʩ-ᴅʨʝʢʝʪ ʩʪʫʜʝʥʪʪʝʨ ץʜʘ ʧʝʜʘʛʦʛʠʢʘʣʳשʘʟʽʨʛʽ ʪʘפ

ʙʘʨʣʳץ ʪװʨʽʥ ʧʘʡʜʘʣʘʥʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʩʪʫʜʝʥʪʪʝʨʛʝ 

ʦץʳʪʫʰʳʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ ʣʝʢʮʠʷ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʩʘʙʘץʪʘʨʜʳ ʞʝʪʝ ʤʝשʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ  

ʙʝʨʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʪʘסʳ ʙʽʨ ʤʘשʟʜʳ ʘʩʧʝʢʪ ʪʫʳʥʜʘʡʜʳ. ɹײʣ ʜʝʛʝʥʽʤʽʟ ʦץʳʣסʘʥ 

ʤʘʪʨʝʠʘʣʜʘʨʜʳ ʪʝʢʩʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ײץʨʫ. ʉʦʥʜʳץʪʘʥ ʜʘʙװʛʽʥʛʽ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨ ʝʢʽ 

ʙᴇʣʽʤʜʽ ʙʘʡʣʘʥʳʩʪʳʨʫ ʢʝʨʝʢ: ʦץʳʪʫ ʞᴅʥʝ ᴇʟʽʥ ᴇʟʽ ʙʘץʳʣʘʫ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʘץʧʘʨʘʪʪʳ 

ʢʦʤʧʴʶʪʝʨʤʝʥ ײʩʳʥʫʜʳש ʤװʤʢʽʥʜʽʛʽ ʤᴅʥʜʽ ᴇʩʪʽ. ʆʣ ʪʽʧʪʽ ᴅʜʝʪʢʝ ʘʡʥʘʣʜʳ. ɸʰʳץ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש 

ʜʘʤʫʳ ʦץʫ ʧʨʦʮʝʩʽʥ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷʣʘʫסʘ ʤᴅʥ ʙʝʨʫʽʥ, ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥʳש ᴇʟʛʝʨʫʽʥ ʪʘʣʘʧ 

ʝʪʝʜʽ, ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ, ʥʝʛʽʟʽʥ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳײץ ץʨʘʡʪʳʥ ʦץʫ ʧʨʦʮʝʩʽʥ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ ʦץʫʣʳץʪʘʨ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʦʣʛʠʷʣʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ 

ʢʝשʝʡʪʝʜʽ. ɹʽʣʽʤ ʙʨʝʪʽʥ ʵʣʝʢʪʨʦʥʜʳ ʙʘʩʳʣʳʤʜʘʨʜʳ ײץʨʫ ʈʝʩʧʫʙʠʣʢʘʜʘסʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʘʨʣʳץ 

ʬʦʨʤʘʣʘʨʳ ʤʝʥ ʜʝשʛʝʡʣʝʨʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʙʽʨ ʙʘסʳʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ ץʘʨʘʧʘʡʳʤ ʦץʫʣʳץʪʘʨʜʘʥ ʙʽʣʽʤʥʽש  ʤʘʟʤײʥʳʤʝʥ, ʙʽʣʽʤ ʤʘʟʤײʥʳʥʳש 

 .ʦʨʥʘʣʘʩʫʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ שʥʳʥʳײʩʳʥʳʣʫʳʤʝʥ, ʙʽʣʽʤ ʤʘʟʤײ

ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ ʄʝʤʣʝʢʝʪʪʽʢ ʙʽʣʽʤ ʩʪʘʥʜʘʨʪʳʥʘ ʞᴅʥʝ ʦץʳʪʫʜʳץ שʘʟʽʨʛʽ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʩᴅʡʢʝʩ ʙʦʣʫʳ ʢʝʨʝʢ, ʩʦʥʜʘʡ-ʘץ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘʥʳ 

ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʝʩʢʝʨʫ ʢʝʨʝʢ. ʂᴇʧʪʝʛʝʥ ʧᴅʥʜʝʨʜʽ ʦץʫ ʙʘʨʳʩʳʥʜʘ ʛʠʧʝʨʤᴅʪʽʥʜʽ 

ʧʘʡʜʘʣʘʥʫסʘ, ʚʠʜʝʦ ʞᴅʥʝ ʘʫʜʠʦ ץʦʩʳʤʰʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʫʣʴʪʠʤʝʜʠʘʣʳץ 

ʦץʫʣʳץʪʘʨ ʝש ʥʝʛʽʟʛʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʫʣʴʪʠʤʝʜʠʘץʦʩʳʤʰʘʣʘʨ ʙʽʣʽʤ ʙʝʨʫ ʪʠʽʤʜʽʣʽʛʽʥ 

ʤʘʢʩʠʤʘʣʜʳ ʢװʰʝʡʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʳש ʝʨʝʢʰʝʣʽʛʽ ʦʥʳש ʢᴇʤʝʛʽʤʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʜװʥʠʝʛʝ ʢᴇʟץʘʨʘʩʳ, 

ʞʘʣʧʳ ʤᴅʜʝʥʠʝʪʽ ץʘʣʳʧʪʘʩʘʜʳ. 
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ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʜʳ ײץʨʫʜʘ סʘʣʘʤʪʦʨ ʞʝʣʽʩʽ װʣʢʝʥ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. נʘʣʘʤʪʦʨ 

ʞʝʣʽʩʽ ʘʨץʳʣʳ ʞʝʨ ʰʘʨʳʥʳש ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʽʥʝ ʢʝʟ ʢʝʣʛʝʥ ʘץʧʘʨʘʪʪʳ ʪʘʨʘʪʘ ʘʣʘʜʳ ʞᴅʥʝ ʩʦʥʜʘʡ 

ʘץʧʘʨʘʪʪʘʨʜʳ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽש ʘץʧʘʨʘʪץʘ ʜʝʛʝʥ ʽʟʜʝʥʽʩʽʥ, 

ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ.  

ɹʘʨʣʳץ ʧᴅʥ ʙʦʡʳʥʰʘ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨ ʪʝʢ ʦץʫʣʳץ ʩʠʷץʪʳ ʝʤʝʩ, ʣʘʙʦʨʘʪʦʨʠʷʣʳץ-

ʧʨʘʢʪʠʢʘʣʳץ ʩʘʙʘץʪʘʨ, ʩᴇʟʜʽʢ, ʙʘץʳʣʘʫ ʩײʨʘץʪʘʨʳ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ץʘʤʪʠʪʳʥ ʦץʫ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʢʝʰʝʥ ʨʝʪʽʥʜʝ ײץʨʳʣʫʳ ʪʠʽʩ. ɹײʣ ʞʝʨʜʝʛʽ ʤʘשʳʟʜʳ ʞʘסʜʘʡ ʙʽʨ ײʞʳʤʜʘסʳ 

ʘʚʪʦʨʣʘʨʤʝʥ ײץʨʳʣסʘʥ ʞᴇʥ. 

ʕʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʜʳש ʥʝʛʽʟʛʽ ʪװʨʣʝʨʽ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʦʣʘʨʜʳש ʤᴅʥʽ ʤʝʥ ʦʨʥʳʥ 

ʘʥʳץʪʘʡʪʳʥʜʘʡ ʬʫʥʢʮʠʦʥʘʣʜʳ ʙʝʣʛʽʩʽ ʙʦʡʳʥʰʘ ʪʘʨʘʪʳʣסʘʥ ʤᴅʪʽʥʜʽʢ ʙʘʩʳʣʳʤ. 

1. ɹʘסʜʘʨʣʘʤʘʣʳץ ï ᴅʜʽʩʪʝʤʝʣʽʢ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ: ʦץʫ ʞʦʩʧʘʨʳ, ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ. 

 ʪʘʨ, ʵʣʝʢʪʨʦʥʜʳ ʤᴅʪʽʥʜʽʢץʫʣʳץʦ ץʤʫʣʴʪʠʤʝʜʠʘʣʳ :ץʫʣʳץʡʨʝʪʫʰʽ ʵʣʝʢʪʨʦʥʜʳ ʦת .2

ʦץʫʣʳץ, ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ײץʨʘʣʳ, ʵʣʝʢʪʨʦʥʜʳ ʥײʩץʘʤʝʥ ʙʝʨʽʣʛʝʥ ʣʝʢʮʠʷʣʘʨ. 

 ,שʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʘʨʜʳ שʞʘʪʪʘʨʜʳײץ ,ʧʨʘʢʪʠʢʫʤ :ץʫʣʳץʦʩʳʤʰʘ ʵʣʝʢʪʨʦʥʜʳ ʦפ .3

ʩᴇʟʜʽʢʪʝʨʜʽש ʞʠʳʥʪʳסʳ. 

4. ʆץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ: ᴅʜʽʩʪʝʤʝʣʽʢ ʥײʩץʘʫʣʘʨ, ᴅʜʽʩʪʝʤʝʣʽʢ ײʩʳʥʳʩʪʘʨ. 

5. ɹʘץʳʣʘʫʰʳ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץ: ʪʝʩʪʽʣʝʡʪʽʥ ʙʘסʜʘʨʣʘʤʘ, ʙʘץʳʣʘʫ ʩײʨʘץʪʘʨʳʥʳש ʞᴅʥʝ 

ʪʘʧʩʳʨʤʘʣʘʨʳʥʳש ʙʣʘʥʢʪʝʨʽ. 

6. ʆץʫ ïᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʽש ʙʘʨʣʳץ ʪװʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʝʨʝʢ. 

ʆץʫ ʧʨʦʮʝʩʽʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳʝʥʛʽʟʫ ʩʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʽʥʜʽʢ ʞײʤʳʩʪʘʨʳʥʳש 

ʢᴇʣʝʤʽʥ ײʣסʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʽʥʜʽʢ ʞײʤʳʩʳʥʳש ʩʬʝʨʘʩʳʥ ʢʝשʝʡʪʫ 

ʦʥʳש ʦץʫ ʧʨʦʮʝʩʽʥʝ װʣʝʩʽʥ ײʣסʘʡʪʫסʘ ʘʣʳʧ ʢʝʣʝʜʽ. 

ᴄʩʽʨʝʩʝ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ʙʘʩʳʣʳʤʳʥ ʘסʳʤʜʳץ ʞᴅʥʝ ʘʨʘʣʳץ ʙʘץʳʣʘʫʜʘ ץʦʣʜʘʥʫ ʪʠʽʤʜʽ. 

ʕʣʝʢʪʨʦʥʜʳ ʦץʫ ʙʘʩʳʣʳʤʳ ʘʨʥʘʡʳ ײץʨʳʣסʘʥ ʪʝʩʪʪʽʢ 

ʊʘʧʩʳʨʤʘʜʘʥ ʪײʨʘʪʳʥ ʪʝʩʪʽʣʝʫʰʽ ʙʘסʜʘʨʣʘʤʘ ʥʝʛʽʟʽʥʜʝ ʥʝʤʝʩʝ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʜʘ 

ʙʘץʳʣʘʫʜʳש ʙʘʨʣʳץ ʪװʨʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊʝʦʨʝʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʳ ʦץʳʪʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨʜʳש ʢʝʣʝʩʽ 

ʪװʨʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʶʦʣʘʜʳ. 

- ɹʝʡʥʝʣʽʢ ʜᴅʨʽʩ. ʆץʳʪʫʰʳʥʳש ʜᴅʨʽʩʽ ʚʠʜʝʦʧʣʝʥʢʘסʘ ʞʘʟʳʣʘʜʳ. ʆʣ ʤʫʣʴʪʠʤʝʜʠʘʣʳץ 

 ʥʳײʤʘʟʤ שʪʳʨʫʣʘʨ ʪʝʢ ʜᴅʨʽʩʪʽץʥʜʘʡ ʪʦʣʳײʤʢʽʥ. ʄװʪʳʨʳʣʫʳ ʤץʦʩʳʤʰʘʣʘʨʤʝʥ ʪʦʣʳץ

ʪʦʣʳץʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, ʩʦʥʜʘʡ-ʘץ ʜᴅʨʽʩʪʽ ʩʪʫʜʝʥʪʪʝʨ װʰʽʥ ʪʘʨʪʳʤʜʳ ʝʪʝʜʽ. ʄײʥʜʘʡ 

ʪᴅʩʽʣʜʽש ʘʨʪʳץʰʳʣʳסʳ ʜᴅʨʽʩʪʽ ʢʝʟ ʢʝʣʛʝʥ ʳסשʘʡʣʳ ʫʘץʳʪʪʘ ʪʳשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

- ʄʫʣʴʪʠʤʝʜʠʘʣʳץ ʜᴅʨʽʩ. ɼᴅʨʽʩʪʽʢ ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ʜʝʨʙʝʩ ʞײʤʳʩ ʞʘʩʘʫ װʰʽʥ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʦץʳʪʫʰʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʤʫʣʴʪʠʤʝʜʠʘʣʳץ 

 ʘʩʳʥ, ʢʫʨʩץʩײʦʣʘʡʣʳ ʥץ ʳʣʳ ᴅʨʙʽʨ ʩʪʫʜʝʥʪ ʤʘʪʝʨʠʘʣʜʳ ʠʛʝʨʫʜʝ ᴇʟʽʥʝץʦʣʜʘʥʫ ʘʨץ ʨʘʣʜʘʨʜʳײץ

ʙʦʡʳʥʰʘ ʳסשʘʡʣʳ, ץʘʨץʳʥʜʳ ʞᴅʥʝ ᴇʟʽʥʽץ שʘʙʳʣʜʘʫʳʥʳש ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʛʽʥʝ 

ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʦץʫ ʪᴅʩʽʣʽʥ ʪʘשʜʘʫסʘ ʙʦʣʘʜʳ. 

- ʊᴅʞʽʨʠʙʝʣʽʢ ʩʘʙʘץʪʘʨ. ʊʝʦʨʝʪʠʢʘʣʳץ ʙʽʣʽʤʜʽ ʩײʨʘץʪʘʨʜʳ ʪʘʣץʳʣʘʫ ʞᴅʥʝ ʥʘץʪʳ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʰʝʰʫ ʞʦʣʳ ʘʨץʳʣʳ ʙʝʢʽʪʫʛʝ ʞᴅʥʝ ʧᴅʥʜʽ ʪʝʨʝשʜʝʪʽʧ ʦץʫסʘ, ʢᴅʩʽʙʠ ʽʩ-ᴅʨʝʢʝʪ 

ʜʘסʜʳʩʳʥ ʠʛʝʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʦץʫ ʧʨʦʮʝʩʽʥʽײ שʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʩʳ.  

ʉʦʥʳʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʵʣʝʢʪʨʦʥʜʳ ʦץʫ ʙʘʩʳʣʳʤʳʥ ʧʘʡʜʘʦʘʥʫ ʘץʧʘʨʘʪʪʳץ, 

ʢʦʤʤʫʥʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʤʝʥ  ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽש 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷʩʳʥ ץʘʙʽʣʝʪʪʝʥʜʽʨʝʜʽ, ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ᴇʟ ʙʝʪʽʥʰʝ ʞײʤʳʩ ʞʘʩʘʫʜʳש ʨᴇʣʽʥ 
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Annotation. In the modern information world, where it is important to stay in touch at any time, 

as well as access to relevant information, mobility is especially important, and, as a rule, the use of 

mobile devices with mobile applications. Currently, information technology development of 

applications for mobile devices is actively developing. The article provides a classification of mobile 

applications in terms of use and in terms of their structure. In addition, this article discusses the 

significance of mobile devices and applications. Some tools for creating mobile applications are 

analyzed; examples of their use are given. Shows the process of developing mobile applications. In 

addition, for programming mobile applications provided Front-end system design and Back-end. 

Characterized by several types of testing mobile applications. The article also provides an analysis and 

review of existing tools for developing mobile applications. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʚʘʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʩʚʷʟʠ ʚ 

ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʙʠʣʴʥʦʩʪʴ ʦʩʦʙʝʥʥʦ 

ʚʘʞʥʘ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʤʦʙʠʣʴʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ 

ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦ 

ʩʧʦʩʦʙʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦ ʠʭ ʩʪʨʫʢʪʫʨʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʟʥʘʯʝʥʠʝ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʢʘʟʘʥ ʧʨʦʮʝʩʩ 

ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ Front-end ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ Back-end. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʩʢʦʣʴʢʠʤʠ ʪʠʧʘʤʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ 

ʠ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

Keywords: mobile devices, mobile applications, information technology, information resources, 

design. 

 

Information resources, systems and technologies are an integral, rapidly evolving element of 

modern human activity. In 1997, WAP (Wireless Application Protocol) technology appeared on the 

mobile market, which allowed you to install applications directly from the Internet on mobile phones 

without the use of a cable to connect to a computer. Since then, the process of "mobilization" of 

society has begun. In the early 2000s, mobile applications with phones with large touch screens. 

The development has allowed to create a new level of mobile applications with a qualitative 

movement in the development of mobile applications. Since 2010, mobile devices have been equipped 

with high-powered processors that allow the use of modern information technology for application 

development. Many programmers learn new areas of professional activity and market began to adapt 

to trends. Currently, the development of mobile applications is one of the most popular activities in the 

field of information technology based on performance. Mobile application - designed for a specific 

group of consumers and aimed at solving any of their problems and difficulties. Mobile application - 

installed on a specific platform, a special program with functionality that can solve certain actions. It is 

a type of system that helps to interact with different information. 

In this regard, it is divided into the following types: 

- additional event: allows you to show a variety of activities, events, such as sports, cultural, 

educational and scientific events, etc .; 

- service application: service applications similar to the sites that provide services to 

organizations; 

- applications for various games for training and development; 



214 

 

- online stores for online sales; 

- promo applications used to advertise various brands; 

- business application: optimization of the organization's process, access to business information 

allows you to provide and integrate with the database; 

- system application: use of advanced settings and options for the phone and its software; 

- an application with navigation and search services using the GPS module, which allows you to 

use the phone as a full navigator; 

- expands the capabilities of the phone when working with video and audio information 

applications in multimedia programs; 

- social networks, online communication services, information dissemination and social 

networking applications; 

- content applications, etc. 

Each application is developed in a different environment and for different purposes.The design 

methodologies are constantly changing, but this is not the case with the development of mobile 

applications.The programming process is standard. 

There is also a Front-end and Back-end design system when programming mobile applications. 

Front-end design is the design of the consumer part application. In other words, it is the design of 

the interface between the user and the server application. It allows the user to enter any data, as well as 

its initial processing and the corresponding API (application programming) interface-application 

programming interface). 

Back-end design is the development of the server side of the application responsible for 

transmitting data between users or resources. Here are a few things to consider before you start writing 

code: 

- Programming languages - There are dozens of languages that can be used to create an API. The 

most commonly used languages are Java, C #, Javascript, PHP and Python. 

- Databases - There are two main types of modern databases. SQL and noSQL. SQL is 

considered traditional and a good choice in all cases. Common SQL versions include MSSQL, 

MYSQL, and PostgreSQL. 

- Hosting environment (Infrastructure) - in this step you need to decide where and how to place 

the API and database. The decisions made here are the costs of hosting,helps to determine the 

scalability, performance and reliability of the application. Common hosting providers include Amazon 

AWS and Rackspace. In addition to choosing a provider, you need to plan how much the system will 

expand. Cloud-based solutions are needed when resources are considered useful allows you to pay up 

and down on a large scale. They also help make database backups, server uptime, and operating 

system updates. 

MIT App Inventor  is a web application integrated development environment originally 

provided by Google, and now maintained by the Massachusetts Institute of Technology (MIT). It 

allows newcomers to computer programming to create application software(apps) for two operating 

systems (OS): Android, and iOS, which, as of 8 July 2019, is in final beta testing. It is free and open-

source software released under dual licensing: a Creative Commons Attribution Share Alike 3.0 

Unported license, and an Apache License 2.0 for the source code. 

It uses a graphical user interface (GUI) very similar to the programming 

languages Scratch (programming language) and the StarLogo, which allows users to drag and drop 

visual objects to create an application that can run on android devices, while a App-Inventor 

Companion (The program that allows the app to run and debug on) that works on iOS running devices 

are still under development. In creating App Inventor, Google drew upon significant prior research in 

educational computing, and work done within Google on online development environments. 

App Inventor and the other projects are based on and informed by constructionist 

learning theories, which emphasize that programming can be a vehicle for engaging powerful ideas 

through active learning. As such, it is part of an ongoing movement in computers and education that 

began with the work of Seymour Papert and the MIT Logo Group in the 1960s, and has also 

manifested itself with Mitchel Resnick's work on Lego Mindstorms and StarLogo. 

https://en.wikipedia.org/wiki/IOS
https://en.wikipedia.org/wiki/StarLogo
https://en.wikipedia.org/wiki/Seymour_Papert
https://en.wikipedia.org/wiki/Mitchel_Resnick
https://en.wikipedia.org/wiki/Lego_Mindstorms
https://en.wikipedia.org/wiki/StarLogo
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Letôs create a useful app in MITapp inventor.I will create translater app for foreigners who wants 

learn foreign language.Firstly,letôs talk about what is the translater and why we need it in our live  

Language is much more than just passing words back and forth. This is a form of expression; an 

expression of culture, society and faith. Translation is essential to spread new information, knowledge 

and ideas around the world. It is imperative to achieve effective communication between different 

cultures. In the process of spreading new information, translation can change history. This is the only 

medium through which certain people can learn different works that will expand their knowledge in 

the world. The meaning of translation in our daily life is more multidimensional than we think. Yes, 

English is found almost everywhere. It is the third most common language among native speakers. 

When it comes to translation, there is great meaning and value for everyone. Working 

exclusively in English can be a deterrent to companies and businesses. When you understand the 

importance of translation for everyone, you can see it as a necessary and worthy investment. To do 

this, you will also need to rent interpretation equipment.Communication and travel are evolving. When 

it comes to studying abroad, doing business abroad, geography is no longer an issue. This is why we 

need translation to stay alive, so that we can work with all languages within the global economy. 

Now letôs talk  about how I created  the app  ñTranslatorò.I ʩreate this app in MIT app inventor 

environment.First I used component like Textbox for writing text to which wordthe user want to 

translate to another language.Then I use companent  Button to user can choose in which  language 

their word wanted to be translated.The next component that I used is label.It will be shown translated  

new word.In corecctly here will be shown result  of their request.In finally I had used Yandex translate 

component for find out where this processes will be performed and answer the questions like where the 

given userôs words will translated from.Also I put pictures depending on the topic.So I just explain you 

how I have  done  the apperance that how will be look like the appôs background. 
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Now letôs discuss the about the blocks which I had used to activate created app. Firstly, I 

initiated free textbox for writing word or sentence which their want translate. Then I activate Buttons 

to which language their want to translate their word or sentence. Finally, I activate label where will be 

show the result of their request. 
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Annotation. Mobile app development is the process by which apps are developed for small 

handheld devices such as PDAs, smartphones, or cell phones. These applications can be preinstalled 

on the device during production, downloaded by the user using various platforms for software 

distribution, or as web applications that are processed on the client or server side.One of the most 

popular forms of coding in the last decade has been the creation of apps, or applications, that run on 

mobile devices. 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ï ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ 

ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʂʇʂ, ʩʤʘʨʪʬʦʥʳ ʠʣʠ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ. 

ʕʪʠ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʚʦ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʛʨʫʞʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʣʠ ʚ ʚʠʜʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʩʪʦʨʦʥʝ 

ʢʣʠʝʥʪʘ ʠʣʠ ʩʝʨʚʝʨʘ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʬʦʨʤ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

Keywords: mobile app, app, school students, educational program, Games. 

 

Today there are two main categories of mobile devices: those that run iOS and those that run 

Android.How to develop mobile apps?Similar to the way mobile devices can be split into two general 

categories; there are two ways to think about modern mobile app development: Native development or 

cross-platform development. 

Native development. This method of developing a mobile app describes building it for a specific 

mobile operating system using specialized tooling. 

Cross-platform development. This type of development uses a framework to build an app once, 

and then create versions for both iOS and Android. 

MIT App Inventor  is a blocks-based programming tool that allows everyone, even novices, to 

start programming and build fully functional apps for Android devices. 

The calculator provides simple and advanced math functions in a beautifully designed 

application.Calculators allow students access to mathematical concepts and experiences from which 

they were previously limited with only paper and pencil. Because calculators make possible 

mathematical exploration, experimentation, and enhancement of learning mathematical concepts, the 

National Council of Teachers of Mathematics and various other organizations and individuals 

recommend that students at every grade level make appropriate calculators available for use from 

kindergarten through college. Despite the extensive research documenting the benefits of calculator 
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use, there are still many skeptics who worry that calculator use will impair and result in increased 

mathematical literacy. 

The reality, however, is that calculators are valuable educational tools that allow students to 

reach a higher level of mathematical power and understanding. By reducing the time that, in the past, 

was spent on learning and performing tedious paper-and-pencil arithmetic and algebraic algorithms, 

calculator use today allows students and teachers to spend more time developing mathematical 

understanding, reasoning, number sense, and applications. Four-function, scientific, and graphing 

calculators, as well as calculators with computer symbolic algebra manipulation capability provide 

new pedagogical enhancement opportunities. They afford students learning tools that complement, but 

do not replace, mental and paper-and-pencil skills, and they expand students' ability to solve problems 

by providing multiple solution techniques. 

Calculator technology allows students who would ordinarily be frustrated or bored by these 

tedious manipulations to have access to the real mathematics itself, thus gaining a higher level of 

mathematical understanding, rather than giving up. The fact is, calculators are better tools to do some 

of the computations and manipulations that were once done with paper and pencil. In the past, paper 

and pencil were the only tools available. Appropriate use of technology and associated pedagogy will 

get more students thinking and reasoning mathematically. 

Implementing calculators into mathematics curricula at the elementary level will allow students 

to learn more quickly and efficiently while keeping them engaged in what they are learning. By 

reducing the emphasis on learning computational algorithms, more time will be available to spend on 

sharpening problem-solving, mental arithmetic, and estimation skills. The implementation of 

calculators has changed the nature of the problems that are important in mathematics and has opened 

the door for new methods of investigating those problems. Since calculators reduce the amount of time 

required to solve problems and learn certain skills, more applications can be considered, and students 

who were previously turned off by tedious computations may now be more inspired to explore the 

richness of math. 

Calculators can be quite effective aids when it comes to problem solving, reinforcement of 

computational skills, pattern recognition, and number sense. They can also help teach topics such as 

percents and fractions, integers, perimeter and area, and exponents. In order to implement calculators 

as an integral part of kindergarten through sixth grade mathematics classes, appropriate changes will 

need to be made to the curricula. Less time will need to be spent on tedious paper-and-pencil 

computations and algebraic manipulations, which means more time will be available for concept 

development, problem-solving, mental arithmetic, and estimation. New National Council of Teachers 

of Mathematics Standards-based curricula will also most likely include the earlier introduction of 

certain new skills and content topics, such as geometry and data analysis and connecting mathematics 

and science. 

Calculator use can help students focus on the more important aspects of the problem-solving 

process. They can have more time to spend on reading the problem and making sure they understand 

what it is asking, setting up the problem, correctly reading the display, and determining whether or not 

the answer is reasonable". Students can investigate their own approaches to problem solving, making 

their own conjectures, and testing them out on the calculator to quickly see if they were correct". They 

can develop their own examples, giving them a sense of ownership and making them feel that it is 

truly their work and not just that of the teacher. 

Step 1. Open App Inventor for the web: go to http://appinventor.mit.edu and use your Google 

account details to log in. 

When we get to the app's inventor page, we create a new project. 

Give the project the name "Calculator" and click "OK".  
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Now the project has been added and we will be taken to the designer screen. 

 

 
 

Step 2. Create a calculator interface. 

First, AlignHorizontalto the center Screen1 and change the BackgroundColor to any color on the 

Properties section. 

 

 
 

Step 3.Then on Screen1 we will insert the TextBox1 and Textbox2 components from the User 

Interface. 

 

 
 

Step 4.Under the TextBoxes, insert the HorizontalArrangement1 component from Layout and 

will change its width by 300 pixels, and height of 50 pixels. 

 

 
 

Step 5.Inside HorizontalArrangement we set the components Button1, Button2, Button3, 

Button4 and measure the width of 70 pixels, the height of all Buttons on Fil lparent.In their 

propertieswe change the Text: for Button1 "+", for Button2 "-", for Button3 "*" and for Button4 "/". 
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Step 6.At the end, insert another Textbox3 to display the result on the screen and also remove the 

text from it. 

 

 
 

Here, we have the calculator interface ready.  

Step 7.Now we press the Blocks button and go to the Blocks section. 

Step 8.Click on Button1 and select the blockWhen Button1.Click in its blocks. Inside this block, 

insert the blockset TextBox3. TextColor to.and associate it with the TextBox1.Text + TextBox2.Text 

block from the Math blocks. And we repeat the same for the following Buttons. 

 

 
 

Step 9. Click on Button2 and select the block When Button2.Click in its blocks. Inside this block, 

insert the block TextBox3. TextColor to and associate it with the TextBox1.Text - TextBox2.Text block 

from the Math blocks. 

Step 10. Click on Button3 and select the block When Button3.Click in its blocks. Inside this 

block, insert the block TextBox3. TextColor to and associate it with the TextBox1.Text * TextBox2.Text 

block from the Math blocks. 

Step 11. Click on Button4 and select the block When Button4.Click in its blocks. Inside this 

block, insert the block TextBox3. TextColor to and associate it with the TextBox1.Text / TextBox2.Text 

block from the Math blocks. 

 

 
 

Step 12.Our application is ready. Now, in the menu, press Build and create theQR  application 

code or download the file as an apk. 
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Step 13.Let's open this application from an Android phone and check how it works. 

 

 
 

You can and make calculators for calculating more complex mathematical problems. This is the 

simplest example of a calculator. 
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ʆʈʊɸ ɾᴄʅɽ ɸʈʅɸʁʓ ʆʈʊɸ ɹɯʃɯʄ ɹɽʈʋɼɽɻɯ ʆפʓʊʋɼʓר ɿɸʄɸʅɸʋʀ 

ʊɽʍʅʆʃʆɻʀʗʃɸʈʓ ʄɽʅ ױפʈɸʃɼɸʈʓ 
 

ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ʉʈɽɼʉʊɺɸ ɺ ʉʈɽɼʅɽʄ ʀ ɺ ʉʈɽɼʅɽ 

ʉʇɽʎʀɸʃʔʅʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

 

 

ʉɸפʊɸʃʋ ɿɸרɼɸʈʓ ɹʆʁʓʅʐɸ ʅɽɻɯɿɻɯ נױʓʄɼɸʈɼʓ פɸʃʓʇʊɸʉʊʓʈʋ 

ʄᴄʉɽʃɽʃɽʈɯ 

 

ɸ. ɸʙʳʣסʘʟʠʝʚʘ, 5ɺ011000-ʌʠʟʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ3 ש-ʢʫʨʩ ʩʪʫʜʝʥʪʽ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʦϨʳʪʫʰʳ ʅ. ɹʘʡʪʫʨʩʳʥ 

 

ʊװʡʽʥʜʝʤʝ. ʤʘץʘʣʘʜʘ ʩʘץʪʘʣʫ ʟʘשʜʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʢʝשʽʩʪʽʢ ʧʝʥ ʫʘץʳʪץʘ 

ʙʘʡʣʘʥʳʩʪʳʣʳסʳ, ʙʝʡʩʳʟʳץ ʜʠʥʘʤʠʢʘ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ʞᴅʥʝ ʜʠʥʘʤʠʢʘʣʳץ ʙʝʡʙʝʨʝʢʝʪʪʽʢ ʪʫʨʘʣʳ 

ʤᴅʩʝʣʝʣʝʨ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʚʦʡʩʪʚ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʨʝʤʝʥʠ, ʦʩʥʦʚʥʳ ʧʦʥʷʪʠʷ ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʢʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʠʤʧʫʣʴʩ, ʠʤʧʫʣʴʩ ʤʦʤʝʥʪʽ, ʙʝʡʩʳʟʳץ ʤʘʷʪʥʠʢ, ʜʠʥʘʤʠʢʘʣʳץ 

ʙʝʡʙʝʨʝʢʝʪʪʽʢ, ʩʠʤʤʝʪʨʠʷ. 

 

ʉʘץʪʘʣʫ ʟʘשʜʘʨʳ.  ʌʠʟʠʢʘʣʳץ ʟʘשʜʘʨʜʳש ʝש  ʽʨʛʝʣʽʣʝʨʽ ï ʠʤʧʫʣʴʩʪʽש, ʠʤʧʫʣʴʩ ʤʦʤʝʥʪʽʥʽש 

ʞᴅʥʝ ʵʥʝʨʛʠʷʥʳש ʩʘץʪʘʣʫ ʟʘשʜʘʨʳ. ʕʥʝʨʛʠʷʥʳש ʩʘץʪʘʣʫ ʟʘשʳ ʞװʡʝʛʝ ʩʳʨʪץʳ ʢװʰʪʽש ᴅʩʝʨʽ ʞʦץ 

ʢʝʟʜʝ (ʪײʡʳץʪʘʣסʘʥ ʞװʡʝ װʰʽʥ) ʞײʤʳʩʪʳש ʥᴇʣʛʝ ʪʝשʜʽʛʽʥʝʥ ʰʳסʘʜʳ.  
.constEE kp =+
                                               (1) 

ʆʩʳ ʤʝʭʘʥʠʢʘʣʳץ ʵʥʝʨʛʠʷʥʳש ʩʘץʪʘʣʫ ʟʘשʳ ʙʳʣʘʡ ʪײʞʳʨʳʤʜʘʣʘʜʳ: ʞװʡʝʛʝ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʙʘʨʣʳץ ʢװʰʪʝʨ ʢʦʥʩʝʨʚʘʪʠʚʪʽ ʙʦʣʩʘ, ʦʥʳש ʪʦʣʳץ ʤʝʭʘʥʠʢʘʣʳץ ʵʥʝʨʛʠʷʩʳ ʢʝʟ ʢʝʣʛʝʥ ʞʘסʜʘʡʜʘ 

ʪײʨʘץʪʳ ʩʘץʪʘʣʘʜʳ. ɹײʣ ʟʘש ʤʝʢʪʝʧ ʬʠʟʠʢʘ ʢʫʨʩʳʥʜʘ ʢʝש ʪװʨʜʝ ʙʘʷʥʜʘʣʘʜʳ. 

ʀʤʧʫʣʴʩʪʽש ʩʘץʪʘʣʫ ʟʘשʳ ʅʴʶʪʦʥ ʟʘשʜʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ץʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʦʥʳש 

 ʤʝʭʘʥʠʢʘʥʳ ʙʘʷʥʜʘʫʜʳ ʅʴʶʪʦʥ ץʘʩʠʝʪʢʝ ʠʝ. ʂʣʘʩʩʠʢʘʣʳץ ץʦʣʜʘʥʳʣʫʳ ʞʘʣʧʳ ʩʠʧʘʪʪʳץ

ʟʘשʜʘʨʳʥʘʥ ʙʘʩʪʘʫ ʜᴅʩʪװʨʛʝ ʘʡʥʘʣסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʩʦסשʳ ʢʝʟʜʝʨʽ ʦʥʳ ʦץʳʪʫʜʳ ʠʤʧʫʣʴʩ 

ʞᴅʥʝ ʦʥʳש  ʩʘץʪʘʣʫ ʟʘשʳʥʘʥ ʙʘʩʪʘʫ ʢʝʨʝʢʪʽʛʽ ᴅʜʽʩʪʝʤʝʣʽʢ ʪײʨסʳʜʘ ץʦʣʘʡʣʳ ʝʢʝʥʜʽʛʽ ʞʠʽ 

ʘʡʪʳʣʳʧ ʞװʨ. 

ʄʘʩʩʘʩʳ m  ʞᴅʥʝ u  ʞʳʣʜʘʤʜʳץʧʝʥ ץʦʟסʘʣסʘʥ ʥװʢʪʝʥʽש ʠʤʧʫʣʴʩʽ p
C

 ʤʳʥʘ ʬʦʨʤʫʣʘʤʝʥ 

ʘʥʳץʪʘʣʘʜʳ: 

u
CC

mp= .                                                                 (2) 

ʀʤʧʫʣʴʩʪʽש ʩʘץʪʘʣʫ ʟʘשʳ ʙʳʣʘʡ ʪײʞʳʨʳʤʜʘʣʘʜʳ: ʦϨʰʘʫʣʘʥϤʘʥ ʙϺʣʰʝʢʪʝʨ ʞϮʡʝʩʽ Ϯʰʽʥ 

ʢʝʟ ʢʝʣʛʝʥ ʤʝʭʘʥʠʢʘʣʳϨ ϨʦʟϤʘʣʳʩʪʘ ʪʦʣʳϨ ʠʤʧʫʣʴʩ ʪϰʨʘϨʪʳ. ʆץʰʘʫ ʞװʡʝ ʜʝʧ ʩʳʨʪץʳ ʢװʰʪʝʨ 

ᴅʩʝʨ ʝʪʧʝʡʪʽʥ ʞװʡʝʣʝʨ  ʘʡʪʳʣʘʜʳ. ʂᴇʧ n  ʙᴇʣʰʝʢʪʝʥ ײץʨʘʣʘʪʳʥ ʞװʡʝ װʰʽʥ ʠʤʧʫʣʴʩʪʽש ʩʘץʪʘʣʫ 

ʟʘשʳ ʤʳʥʘ ʬʦʨʤʫʣʘʤʝʥ ᴇʨʥʝʢʪʝʣʝʜʽ: 

ä
=

=
n

i

ii constm
1

u
C

.                                                           (3) 

ʆץʰʘʫ ʞװʡʝ װʰʽʥ ʜʠʥʘʤʠʢʘʥʳ2 ש-ʰʽ ʟʘשʳʥ ʝʢʽ ʜʝʥʝ װʰʽʥ ʞʘʟʳʣסʘʥ ʠʤʧʫʣʴʩʪʽש ʩʘץʪʘʣʫ  

ʟʘשʳʥʘʥ ( constmm =+ 2211 uu
CC

)   ʫʘץʳʪ ʙʦʡʳʥʰʘ ʪʫʳʥʜʳ ʘʣʫ ʘʨץʳʣʳ ץʦʨʳʪʳʧ ʰʳסʘʨʫסʘ 

ʙʦʣʘʜʳ: 

dt

d
m

dt

d
m 2

2
1

1

uu
CC

-= ,  ʥʝʤʝʩʝ,  2211 amam
CC

-= .                              (4) 
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ɽʢʽ ʙᴇʣʰʝʢʪʽש ʜʝ װʜʝʫʣʝʨʽ ʦʣʘʨʜʳש ʠʥʝʨʪʪʽʢ ʤʘʩʩʘʣʘʨʳʥʘ ʢʝʨʽ ʧʨʦʧʦʨʮʠʦʥʘʣ, ʷסʥʠ, 

m
Fa= , ʤײʥʜʘ F -ʧʨʦʧʦʨʮʠʦʥʘʣʜʳץ ʪײʨʘץʪʳ. ʆʩʳʜʘʥ ʢװʰʪʽש ʘʥʳץʪʘʤʘʩʳ ʪײʞʳʨʳʤʜʘʣʘʜʳ: 

amF
CC

= .                                                                (5) 

ɽʥʜʽ ʝʢʽ ʙᴇʣʰʝʢʪʝʥ ʪײʨʘʪʳʥ, ץʘʥʜʘʡ ʜʘ ʙʽʨ ʢװʰʧʝʥ (ʪʘʙʠסʘʪʳ ʵʣʝʢʪʨʣʽʢ ʥʝʤʝʩʝ 

ʛʨʘʚʠʪʘʮʠʷʣʳץ) ʪʝʢ ץʘʥʘ ᴇʟʘʨʘ ᴅʩʝʨʣʝʩʝʪʽʥ ʦץʰʘʫʣʘʥסʘʥ ʞװʡʝʥʽ ץʘʨʘʩʪʳʨʘʡʳץ. ɽʛʝʨ -12F
C

ʙʽʨʽʥʰʽ ʙᴇʣʰʝʢʪʽש ʝʢʽʥʰʽʛʝ, ʘʣ 
21F
C

 ï ʝʢʽʥʰʽ ʙᴇʣʰʝʢʪʽש ʙʽʨʽʥʰʽʛʝ ᴅʩʝʨ ʝʪʫʰʽ ʢװʰʪʝʨʽ ʙʦʣʩʘ, ʦʥʜʘ 

(4) ʬʦʨʤʫʣʘʜʘʥ 

2112 FF
CC

-= .                                                               (6) 

ɹײʣ ʞʝʨʜʝ  ñᴅʩʝʨʜʽץ שʘʨʩʳ ᴅʩʝʨʛʝ ʪʝשʜʽʛʽʥò ʪײʞʳʨʳʤʜʘʡʪʳʥ ʅʴʶʪʦʥʥʳ3 ש-ʰʽ ʟʘשʳ 

ʘʣʳʥʜʳ. ɾʝʢʝ ʦץʰʘʫʣʘʥסʘʥ ʙᴇʣʰʝʢ װʰʽʥ 0,0 == aF
CC

; ʙʽʨʘץ 
dt

da u
CC

= , ʦʣʘʡ ʙʦʣʩʘ, 

const=u
C

. ɹײʣ ʠʥʝʨʮʠʷ ʟʘשʳ ʥʝʤʝʩʝ ʅʴʶʪʦʥʥʳ1 ש-ʰʽ ʟʘשʳ. 

 

ɸʣ ʠʤʧʫʣʴʩ ʤʦʤʝʥʪʽ ʤʝʥ ʦʥʳש ʩʘץʪʘʣʫ ʟʘשʳ ʬʘʢʫʣʴʪʘʪʠʚʪʽʢ ʢʫʨʩʪʘʨ ʤʝʥ ʘʨʥʘʡʳ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʤʝʥ ʦץʳʪʳʣʘʪʳʥ ʩʳʥʳʧʪʘʨʜʘ, ʞʦסʘʨסʳ ʤʝʢʪʝʧʪʝʨʜʝ ᴇʪʽʣʝʜʽ. ɸʡʥʘʣʤʘʣʳ 

ʰ ʤʦʤʝʥʪʽ  Mװʦʨʥʳʥʘ ʢ שʰʪʽװʘʣʳʩʪʳ ʩʠʧʘʪʪʘʫʜʘ ʢסʦʟץ
C
, ʜʝʥʝʥʽש ʤʘʩʩʘʩʳʥʳש ʦʨʥʳʥʘ ʦʥʳש 

ʠʥʝʨʮʠʷ ʤʦʤʝʥʪʽ, ʘʣ ʠʤʧʫʣʴʩʪʽש ʦʨʥʳʥʘ ʜʝʥʝʥʽש ʘʡʥʘʣʫ ʦʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʠʤʧʫʣʴʩ ʤʦʤʝʥʪʽ 

 :ʪʘʣʘʜʳץʦʣʜʘʥʳʣʘʜʳ. ʀʤʧʫʣʴʩ ʤʦʤʝʥʪʽ ʤʳʥʘ ʬʦʨʤʫʣʘʤʝʥ ʘʥʳץ

[ ]prL
CCC

=                                                                        (7) 

ʤײʥʜʘסʳ r
C

 - ʨʘʜʠʫʩ-ʚʝʢʪʦʨ, p
C
- ʠʤʧʫʣʴʩ.  

ʌʠʟʠʢʘʜʘ ʢᴅʜʽʤʛʽ ʢװʰʪʽ ʜʝʥʝʥʽש ʪװʟʫ ʩʳʟʳץʪʳ ץʦʟסʘʣʳʩʳʥ ᴇʟʛʝʨʪʝʪʽʥ ñʩʝʙʝʧò ʨʝʪʽʥʜʝ 

 ʘʣʳʩʳʥ ᴇʟʛʝʨʪʝʪʽʥ ñʩʝʙʝʧòסʦʟץ ʘʡʥʘʣʤʘʣʳ שʰ ʤʦʤʝʥʪʽʥ ʜʝ ʜʝʥʝʥʽװʪʳ, ʢץʘʨʘʩʪʳʨʘʜʳ. ʆʩʳ ʩʠʷץ

ʜʝʧ ʩʘʥʘʫסʘ ʙʦʣʘʜʳ. ʆʣʘʡ ʙʦʣʩʘ, ʅʴʶʪʦʥʥʳ2 ש-ʰʽ ʟʘשʳʥʘ ʩᴅʡʢʝʩ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʘסʳ 

ʜʝʥʝʥʽש ʥʝʛʽʟʛʽ ʪʝשʜʝʫʽ ʤʳʥʘ ʪװʨʜʝ ʞʘʟʳʣʘʜʳ: 

dt
LdM
CC

= .                                                                      (8) 

ɹײʣ ץʘʪʳʥʘʩʪʘʥ ʩʳʨʪץʳ ʢװʰʪʝʨ ʤʦʤʝʥʪʽ ʞʦץ ʙʦʣסʘʥʜʘ (0=M
C

), ʜʝʥʝʥʽש ʠʤʧʫʣʴʩ ʤʦʤʝʥʪʽ 

ʪײʨʘץʪʳ ʙʦʣʘʪʳʥʳ ʰʳסʘʜʳ, ʷסʥʠ, 

constLLd ==
CC

,0 .                                                             (9) 

ʆʩʳ ʠʤʧʫʣʴʩ ʤʦʤʝʥʪʽʥʽש ʩʘץʪʘʣʫ ʟʘשʳʥʳש ʦʨʳʥʜʘʣʘʪʳʥʜʳסʳ ʪᴅʞʽʨʠʙʝ ʘʨץʳʣʳ ʦשʘʡ 

ʜᴅʣʝʣʜʝʥʝʜʽ.  ʄʳʩʘʣʳ, ʙʠʰʽ ʪʝʟ ʘʡʥʘʣסʳʩʳ ʢʝʣʩʝ ץʦʣʜʘʨʳʥ ʜʝʥʝʩʽʥʝ ʞʠʥʘʡʜʳ. ɹײʣ ʢʝʟʜʝ, ʦʥʳש 

ʠʥʝʨʮʠʷ ʤʦʤʝʥʪʽ ʢʝʤʠʜʽ, ʢʝʨʽʩʽʥʰʝ, ʘʡʥʘʣʫ ʞʳʣʜʘʤʜʳסʳ ʘʨʪʘʜʳ. ɼʝʤʝʢ, ʘʡʥʘʣʘʪʳʥ ʞװʡʝʥʽש 

ᴇʣʰʝʤʽ ʢʽʰʽʨʝʡʩʝ (ʩʳסʳʣʩʘ) ʦʥʳש ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳסʳ ʘʨʪʘʜʳ. ɸʡʜʳש ʪʘʨʪʳʣʳʩ ʢװʰʽʥʽש 

ᴅʩʝʨʽʥʝʥ ɾʝʨ ץʳʨʪʳʩʪʘʨʳ ʤʝʥ ʤײʭʠʪʪʘʨʜʘסʳ ʩʫʜʳש ʢᴇʪʝʨʽʣʫʽ, ʠʤʧʫʣʴʩ ʤʦʤʝʥʪʽʥʽש ᴇʟʛʝʨʫʽ 

ʘʨץʳʣʳ  ɾʝʨʜʽש ᴇʟ ʦʩʽʥʝʥ ʘʡʥʘʣʫ ʞʳʣʜʘʤʜʳסʳʥʳש  ʙʘʷʫʣʘʫʳ ʪᴅʞʽʨʠʙʝʣʝʨ    ʘʨץʳʣʳ 

ʜᴅʣʝʣʜʝʥʛʝʥ.  

ʉʘץʪʘʣʫ ʟʘשʜʘʨʳʥʳש ʪװʙʝʛʝʡʣʽ ʩʝʙʝʧʪʝʨʽ ʙʘʨ, ʦʣʘʨ ʢʝשʽʩʪʽʢ ʧʝʥ ʫʘץʳʪʪʳש ʩʠʤʤʝʪʨʠʷʣʳץ 

 ʪʘʣʫץʪʘʥ ʩʘץʦʣʜʘʥʘʪʳʥʜʳץ ʽʥʝʥשʞʳʨʳʤ ʢʝײʣ ʪײʳʣʳʤʜʘ ʙס ʘʟʽʨʛʽפ .ʘʩʠʝʪʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳץ

ʟʘשʜʘʨʳʥ ʦʩʳ ʪײʨסʳʜʘʥ ʪװʩʽʥʜʽʨʫ ץʘʞʝʪ ʙʦʣʳʧ ʦʪʳʨ. 

ʉʠʤʤʝʪʨʠʷ ʜʝʧ  ʦʙʲʝʢʪʽʣʝʨʜʝ, ײץʙʳʣʳʩʪʘʨʜʘ ʙʦʣסʘʥ ᴅʨʪװʨʣʽ ᴇʟʛʝʨʽʩʪʝʨʛʝ, ʪװʨʣʝʥʜʽʨʫʣʝʨʛʝ 

-ʘʥʜʘʡʜʘץ ʪʘʣʫʳ ʘʡʪʳʣʘʜʳ. ɽʛʝʨץʩʘ שʘʩʠʝʪʪʝʨʽ ʤʝʥ ʧʽʰʽʥʜʝʨʽʥʽץ ʘʡʩʳʙʽʨץ שʘʨʘʤʘʩʪʘʥ ʦʣʘʨʜʳץ

ʙʽʨ ᴇʟʛʝʨʽʩʪʝʨʜʝ ʪװʩʽʥʽʢʪʝʨ, ײץʙʳʣʳʩʪʘʨ, ʪײʨʘץʪʳʣʳץ (ʠʥʚʘʨʠʘʥʪʪʳץ) ץʘʩʠʝʪʽʥ ʩʘץʪʘʩʘ, ʦʣʘʨ   

ʩʠʤʤʝʪʨʠʷʣʳ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ.  ʉʠʤʤʝʪʨʠʷ סײʳʤʳʥʳש ʢʝʟ ʢʝʣʛʝʥ ʦʙʲʝʢʪʽʛʝ, ʜʝʤʝʢ, ʬʠʟʠʢʘʣʳץ 

ʟʘשʜʘʨסʘ ʪʽʢʝʣʝʡ ץʘʪʳʩʳ ʙʘʨ. ɹʘʨʣʳץ ʬʠʟʠʢʘʣʳץ ʟʘשʜʘʨʜʳש ʪװʙʽʥʜʝ ʩʠʤʤʝʪʨʠʷʣʳץ ץʘʩʠʝʪ 

ʞʘʪʳʨ, ʩʝʙʝʙʽ, ʦʣʘʨ ʢʝשʽʩʪʽʢʪʽש ʢʝʟ ʢʝʣʛʝʥ ʥװʢʪʝʩʽʥʜʝ, ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ ʦʨʳʥʜʘʣʘʜʳ, ʷסʥʠ, 

ᴇʟʛʝʨʤʝʡʜʽ.  

ʋʘץʳʪ ʘʫʳʩʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʬʠʟʠʢʘʣʳץ ʟʘשʜʘʨʜʳש ʩʠʤʤʝʪʨʠʷʣʳʣʳסʳ ʪʫʨʘʣʳ 

ʘʡʪʳʣסʘʥʜʘ ʫʘץʳʪʪʳש ʙʽʨʪʝʢʪʽʣʽʛʽ, ʷסʥʠ, ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪ ʤʝʟʝʪʽʥʽש ʙʽʨʜʝʡ ץʘʩʠʝʪʢʝ ʠʝ ʝʢʝʥʜʽʛʽ, 



223 

 

ʪʝץײץ שʳץʪʳ ʝʢʝʥʜʽʛʽ ץʘʙʳʣʜʘʥʘʜʳ. ɸʣ, ʢʝשʽʩʪʽʢʪʝʛʽ ʦʨʳʥ ʘʫʳʩʪʳʨʫʣʘʨ ʤʝʥ ʘʡʥʘʣʫʣʘʨסʘ 

ʙʘʡʣʘʥʳʩʪʳ ʪʘʙʠסʘʪ ʟʘשʜʘʨʳʥʳש ʩʠʤʤʝʪʨʠʷʣʳʣʳסʳ  ʩᴇʟ ʙʦʣסʘʥʜʘ ʢʝשʽʩʪʽʢʪʽש ʙʽʨʪʝʢʪʽʣʽʛʽ ʤʝʥ 

ʠʟʦʪʨʦʧʪʳʣʳסʳ ʪʫʨʘʣʳ ʘʡʪʳʣʘʜʳ. 

ɾʘʣʧʳ ʬʠʟʠʢʘʣʳץ ʪʝʦʨʠʷ ʙʦʡʳʥʰʘ ʵʥʝʨʛʠʷʥʳש ʩʘץʪʘʣʫ ʟʘשʳ ʫʘץʳʪʪʳש ʙʽʨʪʝʢʪʽʣʽʛʽʥʝ, 

ʠʤʧʫʣʴʩʪʽש ʩʘץʪʘʣʫʳ ʢʝשʽʩʪʽʢʪʽש ʙʽʨʪʝʢʪʽʣʽʛʽʥʝ, ʠʤʧʫʣʴʩ ʤʦʤʝʥʪʽʥʽש ʩʘץʪʘʣʫʳ ʢʝשʽʩʪʽʢʪʽש 

ʠʟʦʪʨʦʧʪʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɸʣʜʳʤʝʥ  ñʙʽʨʪʝʢʪʽò, ñʠʟʦʪʨʦʧʪʳò  ʜʝʛʝʥ ʩᴇʟʜʝʨʜʽש ʤᴅʥʽʥ 

ʪװʩʽʥʜʽʨʫ ʪᴅʩʽʣʽʥ ʙʽʣʫ ץʘʞʝʪ. ɹʽʨʪʝʢʪʽʣʽʢ ʢʝשʽʩʪʽʢʪʽש ʙʝʣʛʽʣʽ ʙʽʨ ʙʘסʳʪʳʥʜʘסʳ ʢʝʟ ʢʝʣʛʝʥ 

ʥװʢʪʝʣʝʨʜʝʛʽ ʦʥʳץ שʘʩʠʝʪʪʝʨʽʥʽש ʙʽʨʜʝʡ ʝʢʝʥʜʽʛʽʥ ʙʽʣʜʽʨʝʜʽ. ʀʟʦʪʨʦʧʪʳʣʳץ ʢʝשʽʩʪʽʢʪʽש ʙʘʩ 

ʥװʢʪʝʩʽʥʝʥ ʙʽʨʜʝʡ ץʘʰʳץʪʳץʪʘסʳ ʙʘʨʣʳץ ʙʘסʳʪʪʘסʳ  (ʘʡʥʘʣʫ ʙײʨʳʰʳ ᴇʟʛʝʨʛʝʥʜʝʛʽ) ʦʥʳש 

 ,ʠʟʦʪʨʦʧʪʳ ʝʤʝʩ ʥʝʤʝʩʝ ʠʟʦʪʨʦʧʪʳ ץᴇʟʛʝʨʤʝʡʪʽʥʜʽʛʽʥ ʙʽʣʜʽʨʝʜʽ. ʆʨʪʘ ʙʽʨʪʝʢʪʽ, ʙʽʨʘ שʘʩʠʝʪʪʝʨʽʥʽץ

ʙʽʨʘץ ʙʽʨʪʝʢʪʽ ʝʤʝʩ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʋʘץʳʪʪʳש ʙʽʨʪʝʢʪʽʣʽʛʽ ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳש, ʟʘשʜʳʣʳץʪʘʨʜʳש ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ 

ʙʽʨʜʝʡ ʦʨʳʥʜʘʣʘʪʳʥʜʳסʳʥ ʙʽʣʜʽʨʝʜʽ, ʜʝʤʝʢ, ʝש ʞʘʣʧʳ ץʘʩʠʝʪʪʝʨʜʽש ʙʽʨʽ ï ʵʥʝʨʛʠʷ ʩʘץʪʘʣʘʜʳ. 

ɸʣʘʡʜʘ, ʩʘץʪʘʣʤʘʡʪʳʥ ʢװʡ  ʬʫʥʢʮʠʷʣʘʨʳ ʜʘ ʙʘʨ, ʤʳʩʘʣʳ, ʵʥʪʨʦʧʠʷ. ʆʣ ʪʫʨʘʣʳ ʘʨʥʘʡʳ 

ʪʦץʪʘʣʘʤʳʟ. 

ʉʠʤʤʝʪʨʠʷʣʳץ ץʘʩʠʝʪʪʝʨʜʝʥ ʩʘץʪʘʣʫ ʟʘשʜʘʨʳʥʳש ʰʳסʘʪʳʥʜʳסʳʥʘ ʙʽʨ ʤʳʩʘʣ ʢʝʣʪʽʨʝʡʽʢ. 

ʂʝשʽʩʪʽʢ ʙʽʨʪʝʢʪʽ ʙʦʣʩʘ ʜʝʥʝ ץʦʩʳʤʰʘ װʜʝʫ ʘʣʤʘʡʜʳ (ʪװʟʫ, ʞʘʟʳץʪʳװ ץʰʽʥ  ץʠʩʳץʪʳץ ʨʘʜʠʫʩʳ 

R ­ ¤, a  ­ 0), ʞʘשʘ ʢװʰ ʧʘʡʜʘ ʙʦʣʤʘʡʜʳ, ʜʝʤʝʢ ʠʤʧʫʣʴʩ ʩʘץʪʘʣʘʜʳ 

constPF
dt

Pd
===
CC

C

,0 .                                                    (10) 

ɼʠʥʘʤʠʢʘʣʳץ ʙʝʡʙʝʨʝʢʝʪʪʽʢ. ɽʛʝʨ ʜʝʥʝʥʽץ שʦʟסʘʣʳʩʳ ʢװʨʜʝʣʽ ʩʠʧʘʪʪʘ ʙʦʣʩʘ, ʤʳʩʘʣʳ 

 ʠ ʜʘ ʙʽʨʤᴅʥʜʽסʳ ʳʣסʞʳʣʜʘʤʜʳ שʰ ᴅʩʝʨ ʝʪʩʝ, ʜʝʥʝʥʽװʳ ʘʡʥʳʤʘʣʳ ʢץʰʽ, ʩʳʨʪװʡʢʝʣʽʩ ʢװ

ʙʦʣʤʘʡʜʳ. ɹײʣ ʢʝʟʜʝ ʞװʡʝʥʽץ שʦʟסʘʣʳʩʳʥ ʩʠʧʘʪʪʘʡʪʳʥ ʜʠʥʘʤʠʢʘʣʳץ ʪʝשʜʝʫʣʝʨʜʽש ᴅʨʪװʨʣʽ 

ʰʝʰʽʤʜʝʨʽ ʙʦʣʫʳ ʤװʤʢʽʥ. ʌʠʟʠʢʘʣʳץ ʞװʡʝʣʝʨʜʝ ʙʝʡʙʝʨʝʢʝʪ ʢװʡ ï ʜʠʥʘʤʠʢʘʣʳץ ʙʝʡʙʝʨʝʢʝʪʪʽʢ 

(ʭʘʦʩ) ʦʨʥʘʡʜʳ. ʉʦסשʳ ʞʳʣʜʘʨʜʘ ʤײʥʜʘʡ ʟʘשʜʳʣʳץʪʳש ʪʝʢ ʬʠʟʠʢʘʣʳץ ʞװʡʝʣʝʨʜʝ ʝʤʝʩ, 

ʭʠʤʠʷʣʳץ, ʙʠʦʣʦʛʠʷʣʳץ, ʪʽʧʪʽ ᴅʣʝʫʤʝʪʪʽʢ ʞװʡʝʣʝʨʜʝ ʜʝ ʦʨʳʥʜʘʣʘʪʳʥʜʳסʳ ʜᴅʣʝʣʜʝʥʜ̔.  ʆʣʘʡ 

ʙʦʣʩʘ, ʪʘʙʠסʘʪʪʘ ʙʝʡʙʝʨʝʢʝʪʪʽʢ ʢװʡʣʝʨʜʽש ʙʦʣʫʳ ʢʝʟʜʝʡʩʦץʪʳץ ʝʤʝʩ, ʟʘשʜʳʣʳץ. ʂװʨʜʝʣʽ 

ʞװʡʝʣʝʨʜʝʛʽ ʦʩʳ ʽʨʛʝʣʽ ʟʘשʜʳʣʳץʪʘʨʜʳ ʙʘʷʥʜʘʫ  ʤʝʥ ʪװʩʽʥʜʽʨʫʜʽש ʘʨʥʘʡʳ ᴅʜʽʩʪʝʤʝʣʽʢ ʞװʡʝʩʽ 

 ʘʣʳʩʳʥסʦץ שʤʘʷʪʥʠʢʪʽ ץʘʨʘʧʘʡʳʤ ʞʦʣʳ ï ʙʝʡʩʳʟʳץ ʪʽʢʝ ʞᴅʥʝ שʟʝʛʝ ʘʩʳʨʫʜʳװʥʳ ʞײʘʞʝʪ. ɹץ

  .ʘʨʘʩʪʳʨʫץ

ʉʳʟʳץʪʳ ʤʘʷʪʥʠʢʪʽץ שʦʟסʘʣʳʩ ʪʝשʜʝʫʽ ʙʳʣʘʡ ʞʘʟʳʣʘʜʳ: 

02

0 =+ xx w## ,                                                                       (11) 

ʙײʣ ʞʝʨʜʝ 0w  ï ʜᴇשʛʝʣʝʢ ʥʝʤʝʩʝ ʮʠʢʣʜʽʢ ʞʠʽʣʽʢ. 

ɽʛʝʨ ʪʝʨʙʝʣʽʩ ʘʤʧʣʠʪʫʜʘʩʳ ʝʣʝʫʣʽ ʤᴅʥʛʝ ʞʝʪʩʝ ʜʝʥʝʛʝ ᴅʩʝʨ ʝʪʫʰʽ װʡʢʝʣʽʩ ʢװʰʽ, 

ʞʳʣʜʘʤʜʳץʪʳש ʙʽʨʽʥʰʽ ʜᴅʨʝʞʝʩʽʥʝ ʝʤʝʩ ʢװʨʜʝʣʽ ʙʘʡʣʘʥʳʩץʘ ʪᴅʫʝʣʜʽ ʙʦʣʘʜʳ ʞᴅʥʝ ʤʘʷʪʥʠʢʪʽש 

 :ʜʝʫʤʝʥ   ʩʠʧʘʪʪʘʣʘʜʳשʪʝ  ץʘʣʳʩʳ ʙʝʡʩʳʟʳסʦʟץ

0sin2

02

2

=+ x
td

xd
w ,   xx sin2

0w+## = 0.                                              (12) 

(11) ʪʝשʜʝʫ ʙʦʡʳʥʰʘ ʞʳʣʜʘʤʜʳץʪʳש (x#=u ) ʢʦʦʨʜʠʥʘʪʘסʘ (ʭ) ʙʘʡʣʘʥʳʩʳ ʙʽʨ ʤᴅʥʜʽ (1-

ʩʫʨʝʪ). 

(12) ʪʝשʜʝʫʜʽ ʢʝʟʝשʜʽʢ (ʬʘʟʘʣʳץ) ʢʝשʽʩʪʽʢʪʝ (ʞʳʣʜʘʤʜʳץ ï ʢʦʦʨʜʠʥʘʪʘ ʘʡʥʳʤʘʣʳʣʘʨ 

ʢʝשʽʩʪʽʛʽʥʜʝ) ץʘʨʘʧʘʡʳʤ ʪʘʣʜʘʫ ʩʘʧʘʣʳץ ʪײʨסʳʜʘʥ ʞʘשʘ ʥᴅʪʠʞʝʣʝʨ ʘʣʫסʘ, ʞʘשʘ  

ʪײʞʳʨʳʤʜʘʤʘʣʘʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ װʰʽʥ (12) ʪʝשʜʝʫ ᴅʨץʘʡʩʳʩʳ ʙʽʨʽʥʰʽ ʨʝʪʪʽʢ ʝʢʽ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʣʝʨ ʘʨץʳʣʳ ʞʘʟʳʣʘʜʳ: 

x 

v(x

) 

1-ʩʫʨʝʪ 
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0sin2

0 =+ x
td

d
w

u
 ʞᴅʥʝ 

dt

dx
=u .                                        (13) 

(13) ʪʝשʜʝʫʜʝʥ ʫʘץʳʪ ʜʠʬʬʝʨʝʥʮʠʘʣʳʥ ʘʣʤʘʩʪʳʨʫ ʘʨץʳʣʳ u/dxdt=  ʤʳʥʘʜʘʡ ᴇʨʥʝʢ 

ʘʣʳʥʘʜʳ: 

0sin2

0 =Ö+ dxxd wuu .                                                   (14) 

ɸʣʳʥסʘʥ ʪʝשʜʝʫʜʽ ( )0,uu  ʞᴅʥʝ ( )0,xx  ʰʝʢʪʝʨʽʥʜʝ ʠʥʪʝʛʨʘʣʜʘʫ ʪʝʨʙʝʣʽʩʪʝʛʽ ʜʝʥʝʥʽש ʙʽʨʣʽʢ 

ʤʘʩʩʘʩʳʥʘ ʩᴅʡʢʝʩ ʪʦʣʳץ ʵʥʝʨʛʠʷʥʳ ()E  ʙʝʨʝʜʽ. 

( )
2

cos1
2

2

02

0

2 u
w

u
=-+ x E¹ .                                             (15) 

ɹײʜʘʥ u ʥװʢʪʝ ʞʳʣʜʘʤʜʳסʳʥʳש x ʳסʳʩʫסʘ ʢװʨʜʝʣʽ ʪᴅʫʝʣʜʽʣʽʛʽ ʘʥʳץʪʘʣʘʜʳ. ʄײʥʜʘ 

ʥװʢʪʝʥʽש ʞʳʣʜʘʤʜʳסʳ ʙʽʨʤᴅʥʜʽ ʝʤʝʩ, p=x  ʞᴅʥʝ p-=x  ʥװʢʪʝʣʝʨʽʥʜʝ ʛʨʘʬʠʢ ʪʘʨʘʤʜʘʣʳʧ 

ʢʝʪʝʜʽ (2-ʩʫʨʝʪ). ʆʥʳש ʩʝʙʝʙʽ ï ʙʝʡʩʳʟʳץʪʳץ. ɽʛʝʨ (12) ʬʦʨʤʫʣʘʜʘ װʡʢʝʣʽʩ ʢװʰʽ ʝʩʢʝʨʽʣʩʝ 

=ʥʠ, ()xuuסʘʣʳʩ ʙʝʡʙʝʨʝʢʝʪ ʩʠʧʘʪ ʘʣʘʜʳ. ʗסʦʟץ  ʢװʨʜʝʣʽ ʙʘʡʣʘʥʳʩʳʥ ʘʥʳץʪʘʡʪʳʥ ʥᴅʪʠʞʝ 

ʘʣʳʥʘʜʳ. 
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 ʰʽʥ ʢʽʪʘʧװ ʘʣʳʧʪʘʩʫץ ʘ ʙʦʣʳʧסʣײʘʤʜʘ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʘ ʙʽʣʝʪʽʥ ʪסʦץ ʘʟʽʨʽʛʽץ ʘʙʽʣʝʪʪʽ ᴅʨʽץ

ʦץʫסʘ ʜʝʛʝʥ ײץʰʪʘʨʜʳש ᴅʩʝʨʽ ʤʦʣ. ʂʽʪʘʧ ʦץʫ ʩʘʫʘʪʪʳʣʳסʳ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ 

ᴅʣʝʤʥʽש ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨʽ OECD ʞᴅʥʝ IEA ʩʳʥʜʳ ʭʘʣʳץʘʨʘʣʳץ ʩʘʣʳʩʪʳʨʤʘʣʳ ʟʝʨʪʪʝʫʣʝʨʽʥʝ 

 ʫץʫʰʳʣʘʨʳ ʦץʩʪʘʥ ʦץʘʟʘפ ʥᴅʪʠʞʝʣʝʨʽʥʜʝ שʦʣʜʘʥʘʜʳ. PISA ʟʝʨʪʪʝʫʣʝʨʜʽץ ʘʪʳʩʳʧ, ʥᴅʪʠʞʝʣʝʨʽʥץ

ʩʘʫʘʪʪʳʣʳסʳ ʙʦʡʳʥʰʘ ʵʢʦʥʦʤʠʢʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ ʞᴅʥʝ ʜʘʤʫ ײʡʳʤʳʥʘ ʤװʰʝ ʝʣʜʝʨʽʥʜʝʛʽ ᴇʟ 

 .ʘʣʳʧ ʦʪʳʨץ ʘʪʘʨʣʘʩʪʘʨʳʥʘʥ ʝʜᴅʫʽʨ ʘʨʪʪʘץ

ɸʥʥʦʪʘʮʠʷ: ʇʦ ʤʥʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʩʧʝʨʪʦʚ, ʞʝʣʘʥʠʝ ʯʠʪʘʪʴ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʫʩʧʝʭʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʣʠʯʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʛʨʘʤʦʪʥʦʩʪʠ ʯʪʝʥʠʷ, ʤʥʦʛʠʝ 

ʩʪʨʘʥʳ ʤʠʨʘ ʫʯʘʩʪʚʫʶʪ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʆʕʉʈ ʠ 
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ʄʕɸ, ʠ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʨʝʟʫʣʴʪʘʪʳ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ PISA, ʩʪʫʜʝʥʪʳ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʶʪ ʦʪ ʩʚʦʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʠʟ ʆʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ 

ʨʘʟʚʠʪʠʷ ʧʦ ʫʨʦʚʥʶ ʛʨʘʤʦʪʥʦʩʪʠ ʯʪʝʥʠʷ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץ, PISA, ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ 

ʩʘʫʘʪʪʳʣʳסʳ, ʥᴅʪʠʞʝ. 

 

ʌʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʳ ʤʝʤʣʝʢʝʪʽʤʽʟʜʝ ʙʽʣʽʤ ʙʝʨʫʜʽ 

ʜʘʤʳʪʫʜʳ2011-2020 ש ʞʳʣʳʥʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʜʘ ʥʘץʪʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ʅʝʛʽʟʛʽ  ʤʘץʩʘʪ 

ʞʘʣʧʳסʘ ʙʽʨʜʝʡ  ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʟʠʷʪʢʝʨʣʽʢ, ʜʝʥʝ ʞᴅʥʝ 

ʨʫʭʘʥʠ ʪײʨסʳʩʳʥʘʥ ʜʘʤʳסʘʥ ʘʟʘʤʘʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʦʥʳש ʬʠʟʠʢʘʣʳײץ ץʙʳʣʤʘʣʳ ᴅʣʝʤʜʝ 

ᴅʣʝʫʤʝʪʪʽʢ ץʘʣʳʧʪʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ, ʦʣ ᴅʨʠʥʝ ʙʽʣʽʤ ʘʣʫ. ɸʣ ʬʫʥʢʮʠʦʥʘʣʜʳ ʙʽʣʽʤ ʘʣʫ, 

ᴅʨʠʥʝ ʤʝʢʪʝʧ ʪʘʙʘʣʜʳʨʳסʳʥʘʥ ʙʘʩʪʘʣʘʜʳ. ʌʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʘ 

2012-2016 ʞʳʣʜʘʨʳ ʜʘʤʳʪʫ ʝʥʛʽʟʽʣʜʽ. ױʣʪʪʳץ ʽʩ-ץʠʤʳʣ ʞʦʩʧʘʨʳ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫ װʜʝʨʽʩʽʥʜʝ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ, ʤʘʟʤײʥʜʳץ ʞᴅʥʝ 

ʤʘʪʝʨʠʘʣʜʳץ-ʪʝʭʥʠʢʘʣʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴇʥʽʥʜʝʛʽ ʽʩ-ʰʘʨʘʣʘʨ ʢʝʰʝʥʽʥ ץʘʤʪʠʜʳ.  ʗסʥʠ 

ʝʣʽʤʽʟʜʝ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʞʝʪʽʣʜʽʨʫʜʽש ʙʘʩʪʳ ʙʘסʳʪʳ ʨʝʪʽʥʜʝ ʙʽʨʪײʪʘʩʪʳסʳ ʤʝʥ ʞװʡʝʣʽʛʽʥ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʘʨʥʘʜʳ [1]ץ

ʉʦʥʳʤʝʥ ʘʣסʘʰ ʨʝʪ çʌʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץè סײʳʤʳ ʍʍ סʘʩʳʨʜʳש ʝʢʽʥʰʽ 

ʞʘʨʪʳʩʳʥʜʘ ʖʅɽʉʂʆ ײץʞʘʪʪʘʨʳʥʜʘ ʢʝʟʜʝʩʪʽ ʞᴅʥʝ ʢʝʡʽʥ ʢʝʣʝ ʩʘʨʘʧʰʳʣʘʨ ʤʝʥ 

ʟʝʨʪʪʝʫʰʽʣʝʨʜʽץ  שʦʣʜʘʫʳʥʘ ʠʝ ʙʦʣʜʳ.  ʌʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ʞʘʣʧʳ ʘʣסʘʥʜʘ, ʞʘʣʧʳ 

ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʢᴇʧ ʞʦʩʧʘʨʣʳ ʘʜʘʤʟʘʪ ץʳʟʤʝʪʽʤʝʥ ʙʘʡʣʘʥʳʩʳʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʪײʣסʘʥʳש ᴅʣʝʫʤʝʪʪʽʢ 

ʙʘסʳʪʪʘʫ ᴅʜʽʩʽ ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʆʩʳ ʘʡʪʳʣסʘʥ סײʳʤʜʘʨʜʳש ʙʘʨʣʳסʳ ʜʝʨʣʽʢ, ʘʣʜʳʤʝʥ PISA 

ʭʘʣʳץʘʨʘʣʳץ ʩʘʣʳʩʪʳʨʤʘʣʳ ʟʝʨʪʪʝʫʣʝʨʛʝ ʘʣʳʧ ʢʝʣʝʜʽ. PISA ʭʘʣʳץʘʨʘʣʳץ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʟʝʨʪʪʝʫʣʝʨʽ ʞᴅʥʝ ʦʥʳש ʤʘשʳʟʜʳʣʳסʳʥʘ ʪʦץʪʘʣʩʘץ. PISA (Programme for International Student 

Assessment) ʟʝʨʪʪʝʫʽʥʽש ᴅʨʙʽʨ ʢʝʟʝשʽʥʝ ʭʘʣʳץʘʨʘʣʳץ ʢʦʥʪʝʢʩʪʝ ʩʘʨʘʣʘʫ ʞײʤʳʩʳ ʞװʨʛʽʟʽʣʝʜʽ. ɹײʣ 

ᴅʨʙʽʨ ץʘʪʳʩʫʰʳ ʝʣʛʝ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘץʩʘʪʳʥ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʈɯSɸ ʟʝʨʪʪʝʫʣʝʨʽ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ ᴅʣʝʤʜʝ ʤʝʢʪʝʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫʜʽש ʪʠʽʤʜʽʣʽʛʽʥ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʙʘסʘʣʘʫʜʳש ʫʥʠʚʝʨʩʘʣ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ.  

PISA ʥʝʛʽʟʛʽ ï ᴇʤʽʨʜʝ ʢʝʟʜʝʩʝʪʽʥ ʞʘסʜʘʷʪʪʘʨʜʳ ʰʝʰʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ʧᴅʥʜʽʢ ʙʽʣʽʤʽʥ, 

ʙʽʣʽʢʪʽʣʽʛʽʥ, ʜʘסʜʳʩʳʥ ʞʠʥʘץʪʘʧ ʢᴇʨʩʝʪʫ ʙʝʡʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ. ʆʣ ʜʝʛʝʥʽʤʽʟ ʢᴇʧ ʝʣʜʝ ʤʽʥʜʝʪʪʽ 

ʙʽʣʽʤʜʽ ʤʝʢʪʝʧʪʝ ʪᴅʤᴅʤʜʘʡʪʳʥ ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ᴇʪʢʽʟʽʣʝʜʽ.  ʂᴇʧʪʝʛʝʥ ʙʽʣʽʤ ʙʝʨʫ 

 ʳסʫ ʩʘʫʘʪʪʳʣʳץʤʘʪʝʤʘʪʠʢʘ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʞᴅʥʝ ʦ שʫʰʳʣʘʨʜʳץʳ ʦסʡʳʤʜʘʨʳʥʜʘ 15 - ʞʘʩʪʘײ

ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʘʥʳץʪʘʫʜʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ʨʝʪʽʥʜʝ ץʦʷʜʳ. ɿʝʨʪʪʝʫ ʘʡʥʘʣʳʤʳ, 

ʷסʥʠ PISA ʰʝשʙʝʨʽʥʜʝʛʽ ʪʝʩʪʽʣʝʫ ʙʘʨʳʩʳ 3 ʞʳʣʜʘ ʙʽʨ ʨʝʪ ᴇʪʢʽʟʽʣʝʜʽ.  

PISA ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ ʟʝʨʪʪʝʫʛʝ ʘʣסʘʰ ʨʝʪ פʘʟʘץʩʪʘʥ 2009 ʞʳʣʳ ץʘʪʳʩʪʳ. ɿʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʝʣʽʤʽʟ ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʝ ʘʣʤʘʜʳ. ʅᴅʪʠʞʝ ʙʦʡʳʥʰʘ: 

- ʘʩʘ ʢװʨʜʝʣʽ ʝʤʝʩ ʦץʫ ʤᴅʪʽʥʜʝʨʽʥ ץʦʣʜʘʥʘ ʞᴅʥʝ ʦʣʘʨʜʳ ʢװʥʜʝʣʽʢʪʽ ʞʘסʜʘʡʜʘ ʧʘʡʜʘʣʘʥʘ 

ʙʽʣʝʪʽʥʜʝʨʜʽװ שʣʝʩʽ ʟʝʨʪʪʝʫʛʝ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʪʝʢ 5 ʧʘʡʳʟʳʥ סʘʥʘ ײץʨʘʜʳ (ʆʓɼױ ʝʣʜʝʨʽ 

ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰ - 28,6 %); 

- ʥʘץʪʳ ʤʦʜʝʣʴʜʝʨʤʝʥ ʥʘץʪʳ ʞʘסʜʘʡʣʘʨʜʘ ʪʠʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ, ᴅʨʪװʨʣʽ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʜʘʤʳʪʘ ʞᴅʥʝ ʢʽʨʽʢʪʽʨʝ ʘʣʘʪʳʥ ʦץʫʰʳʣʘʨʜʳװ שʣʝʩʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʘʫʘʪʪʳʣʳץ 

ʙʦʡʳʥʰʘ ץʘʪʳʩץʘʥ ʦץʫʰʳʣʘʨʜʳ4,2 ש ʧʘʡʳʟʳʥ ײץʨʘʜʳ (ʆʓɼױ ʝʣʜʝʨʽ ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ 

ʢᴇʨʩʝʪʢʽʰ ï 16 %). 

ɸʣʘʡʜʘ ʝʣʽʤʽʟʜʽ2012 ש ʞʳʣʳ ʩᴅʫʽʨ ʘʡʳʥʜʘ ʙʦʣסʘʥ PISA- 2012 ʥʝʛʽʟʛʽ ʟʝʨʪʪʝʫʽʥʝ ץʘʪʳʩʫʳ, 

ᴇʟʽʥ-ᴇʟʽ ʞʝʪʽʣʜʽʨʫʜʽש ʝש ʞʦסʘʨסʳ ʜᴅʨʝʞʝʩʽ ʨʝʪʽʥʜʝ ʽʩʢʝ ʘʩʳʨʫʳʥʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ  ץʦסʘʤ 

ᴇʤʽʨʽʥʜʝ ʪʠʽʤʜʽ ץʘʪʳʩʫ װʰʽʥ ᴇʟʜʽʛʽʥʝʥ ʽʟʜʝʥʫ, ʪʘʣʧʳʥʫ, ʪʘʣʜʘʫ ʞʘʩʘʫ, ײץʨʳʣʳʤʜʘʫ ʞᴅʥʝ 

ʘץʧʘʨʘʪʪʘʨʜʳ ʜײʨʳʩ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʽʨʘץ ʩʦסʘʥ ץʘʨʘʤʘʩʪʘʥ ʝʣʽʤʽʟʜʽ2012 ש 

ʞʳʣסʳ ʦץʫʰʳʣʘʨʳʤʳʟʜʳש PISA ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʰʝʰʫʽ ʥᴅʪʠʞʝʩʽ ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʳ ʥᴅʪʠʞʝ 

ʢᴇʨʩʝʪʝ ʘʣʤʘʜʳ. 2012 ʞʳʣʳ PISA ʟʝʨʪʪʝʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ʞʘʣʧʳ ʩʘʥʳ ï 65 ʤʝʤʣʝʢʝʪ ץʘʪʳʩʪʳ. 

ʅᴅʪʠʞʝ ʢᴇʨʩʝʪʢʽʰʽ ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥ ʤʘʪʝʤʘʪʠʢʘ ʩʘʫʘʪʪʳʣʳסʳ ʙʦʡʳʥʰʘ 49-ʰʳ ʦʨʳʥסʘ, 

ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʩʘʫʘʪʪʳʣʳסʳʥʘʥ 52-ʰʽ, ʘʣ ʦץʫ ʩʘʫʘʪʪʳʣʳסʳʥʘʥ 63-ʰʽ ʦʨʳʥʜʘʨʜʳ ʠʝʣʝʥʜʽ [2]. 
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ʆץʫʰʳʣʘʨʜʳש PISA ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫ ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫ ʤʘץʩʘʪʳʥʜʘ, ʦʣʘʨʜʳש ʩʳʥʠ 

ʪײʨסʳʜʘʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ ʢʝʨʝʢ. ʉʦʥʜʳץʪʘʥ ʤʝʢʪʝʧʪʝ ᴇʪʽʣʝʪʽʥ ʧᴅʥʜʝʨʛʝ PISA 

ʪʘʧʩʳʨʤʘʣʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ 

ʙʦʣʘʜʳ.  

PISA ʟʝʨʪʪʝʫʽʥʜʝ סʳʣʳʤʠ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʩʘʫʘʪʪʳʣʳסʳ ʨʝʪʽʥʜʝ סʳʣʳʤʠ ʞʘʨʘʪʳʣʳʩʪʘʥʫ 

ʙʽʣʽʤʜʝʨʽʥ ץʦʣʜʘʥʘ ʙʽʣʫ, ץʦʨʰʘסʘʥ ᴅʣʝʤʜʽ ʞᴅʥʝ ʦסʘʥ ʘʜʘʤʥʳש ʽʩ-ᴅʨʝʢʝʪʽʥʝʥ ץʦʩʳʣʘʪʳʥ 

ᴇʟʛʝʨʽʩʪʝʨʜʽ ʪװʩʽʥʫʛʝ ʞᴅʥʝ ʩᴅʡʢʝʩʽʥʰʝ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫסʘ ץʘʞʝʪʪʽ ʤᴅʩʝʣʝʣʝʨʜʽ ʘʥʳץʪʘʧ, 

ʥʝʛʽʟʜʝʤʝʣʽ ץʦʨʳʪʳʥʜʳʣʘʨ ʞʘʩʘʡ ʙʽʣʫ ץʘʙʽʣʝʪʪʝʨʽʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. נʳʣʳʤʠ-ʞʘʨʘʪʳʣʳʩʪʘʥʫ 

ʩʘʫʘʪʪʳʣʳץ ï ʙײʣ סʳʣʳʤʠ- ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʩʘʣʘʩʳʥʜʘ ᴅʨ ʪװʨʣʽ ᴇʤʽʨʣʽʢ ʞʘסʜʘʷʪʪʘʨʜʳ ʰʝʰʫʜʝʛʽ 

ʞʝʢʝ ʜᴅʣʝʣʜʝʤʝʣʝʨʽʥʽש ʪʘשʜʘʫʳʥʜʘ ʘʜʘʤʥʳש ᴇʟ ʙʽʣʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ. 

ɾʘʨʘʪʳʣʳʩʪʘʥʫ ʙʘסʳʪʳʥʜʘסʳ   סʳʣʳʤʠ-ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʩʘʫʘʪʪʳʣʳץʪʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ: 

- ʞʘʨʘʪʳʣʳʩʪʘʥʫʜʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʜʘʤʠ ʪʘʥʳʤ ʤʝʥ ʟʝʨʪʪʝʫ ʬʦʨʤʘʩʳ ʨʝʪʽʥʜʝ 

ʪװʩʽʥʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ; 

- ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤʘʪʝʨʠʘʣʜʳץ, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʞᴅʥʝ 

ʤᴅʜʝʥʠ ʩʘʣʘסʘ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽ ʪʫʨʘʣʳ ʙʽʣʽʤʜʽ ʢᴇʨʩʝʪʫ; 

- ʤʝʢʪʝʧʪʝ ʘʣסʘʥ ʙʽʣʽʤʜʽ ʪװʨʣʽ ᴇʤʽʨʣʽʢ ʞʘסʜʘʡʣʘʨʜʘ ץʦʣʜʘʥʘ ʘʣʫ ץʘʙʽʣʝʪʪʽʛʽ, ץʦʡʳʣסʘʥ 

ʤᴅʩʝʣʝʣʝʨʜʽ סʳʣʳʤʠ ᴅʜʽʩʪʝʨʤʝʥ ʰʝʰʫ, ʘץʧʘʨʘʪʪʳש ʪװʨʣʽ ʢᴇʟʜʝʨʽʤʝʥ ʞײʤʳʩ ʞʘʩʘʡ ʞᴅʥʝ ʦʥʳ 

ʩʳʥʠ ʪײʨסʳʜʘʥ ʙʘסʘʣʘʡ ʘʣʫ; 

- ʵʢʩʧʝʨʠʤʝʥʪ ʪᴅʞʽʨʠʙʝʣʝʨ ʞʘʩʘʫ, ʙʦʣʞʘʤʜʘʨ ʢʝʣʪʽʨʫ ʞᴅʥʝ ץʦʣʜʘʡʪʳʥ ʥʝʤʝʩʝ ʞʦץץʘ 

ʰʳסʘʨʘʪʳʥ ʟʝʨʪʪʝʫʣʝʨ ᴇʪʢʽʟʫ, ʘʡʪʳʣסʘʥ ʢᴇʟץʘʨʘʩץʘ ץʘʨʩʳ ʰʳסʫ ʥʝʤʝʩʝ ʦʥʳ ʥʝʛʽʟʜʝʫ. 

ʆʩʳ ʙʝʨʣʽʛʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʢװʥʜʝʣʽʢʪʽ ᴇʪʽʣʝʪʽʥ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʙʘסʳʪʳʥʜʘסʳ ʧᴅʥʜʝʨʛʝ 

 ʘʥʘ ʘʨʪʪʳʨʳʧס ʘʙʽʣʝʪʽʥץ ʳʜʘʥ ʦʡʣʘʫסʨײʩʳʥʠ ʪ שʫʰʳʣʘʨʜʳץʦʥʜʘ ʦ ,ץʦʣʜʘʥʳʣʘʪʳʥ ʙʦʣʩʘץ

 .ʧʘʣ ʪʠʛʽʟʝʨ ʝʜʽʢץʨʜʝ ʦʡʣʘʥʫʳʥʘ ʳװʪ ץPISA ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʰʝʰʫʜʝ ʣʦʛʠʢʘʣʳ שʦʡʤʘʡ, ʦʣʘʨʜʳץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʢװʥʜʝʣʽʢʪʽ ʦץʫʰʳʣʘʨסʘ ʙʝʨʽʣʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ᴇʤʽʨʜʝʥ ʘʣʳʥסʘʥ ץʘʥʜʘʡ ʜʘ ʙʽʨ 

ʩʠʪʫʘʮʠʷʥʳש ʞʘʟʙʘʩʳ, ʥʝ ʩײʨʘץʪʳש ʤʘʟʤײʥʳ, ʝʩʝʧʪʽש ʰʘʨʪʳ  ʪײʣסʘʣʳץ ʪᴅʞʽʨʠʙʝʤʝʥ 

ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʛʝʥ, ᴅʨʙʽʨ ʝʩʝʧ ʥʝʤʝʩʝ ʪʘʧʩʳʨʤʘ ᴇʟʽʥʜʽʢ ʰʝʰʽʤʜʽ ʪʘʣʘʧ ʝʪʝʪʽʥ ץʘʥʜʘʡ ʜʘ ʙʽʨ 

ʩʠʪʫʘʮʠʷʣʘʨʜʘʥ ʙʦʣʩʘ, ʦʣ ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫʳʥʳש ʙʽʨ ʢᴇʨʥʽʩʽ  ʨʝʪʽʥʜʝ 

ʢᴇʨʩʝʪʽʣʝʨ ʝʜʽ.  

PISA ʪʘʧʩʳʨʤʘʣʘʨʳ ʢᴇʙʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʘʥʳץʪʘʫ ʤʘץʩʘʪʳʥʜʘ, 

ʣʦʛʠʢʘʣʳץ ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳ ʘʰʳץ ʥʝʤʝʩʝ ʞʘʙʳץ ʢװʡʽʥʜʝ ʙʝʨʽʣʝʜʽ.  ʉʦʥʜʳץʪʘʥ ʦʩʳ ʙʝʨʽʣʛʝʥ 

 ʙʽʣʽʤʜʽ ʠʝʛʨʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʝʨʽʣʛʝʥ שʫʰʳʣʘʨʜʳץʙʽʟ ʦ ,ץʦʣʜʘʥʩʘץ ʩʪʘʥʳʤʜʘʨʜʳײ

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ ʦʨʳʥʜʘʫ ץʘʙʽʣʝʪʪʝʨʽʥʝ ץʘʨʘʡ ʪʘʣʘʧʪʘʨ ץʦʡʘ ʘʣʘʤʳʟ. 

ʊʘʧʩʳʨʤʘʣʘʨʜʳש ʙʝʨʽʣʫ ʜʝשʛʝʡʣʝʨʽʥʝ ץʘʨʘʧ  ʞʦסʘʨʳ, ʦʨʪʘ,  ʪᴇʤʝʥ ʜʝʛʝʥ ʩʠʷץʪʳ ʪʘʣʘʧʪʘʜʳ 

  .ʘ ʙʦʣʘʜʳסʦʶץ

ɾʦסʘʨʳ ʜʝשʛʝʡʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ: ʙײʣ ʜʝשʛʝʡʛʝ ʞʝʪʢʝʥ ʦץʫʰʳʣʘʨ ʙʽʣʽʤʜʽ ץʘʙʳʣʜʫסʘ 

ʞᴅʥʝ ʢᴇʨʩʝʪʫʛʝ ץʘʙʽʣʝʪʪʽ. ɾʘʨʘʪʳʣʳʩʪʘʥʫ ʙʘסʳʪʪʳʥʜʘסʳ ʧᴅʥʜʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʩײʨʘץʪʘʨʜʳש 

ʙʘʨʣʳסʳʥʘ ʪװʩʽʥʽʢ ʙʝʨʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʥʘץʪʳ ʜᴅʣʝʣʤʝʥ ץʳʩץʘʰʘ ʞʘʫʘʧ ײץʨʘʩʪʳʨʘ ʘʣʘʜʳ. 

ʆʨʪʘ ʜʝשʛʝʡʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧ: ʙײʣ ʜʝשʛʝʡʛʝ ʞʝʪʢʝʥ ʦץʫʰʳʣʘʨ ʙʽʣʽʤʜʽ ץʘʙʳʣʜʫסʘ ʞᴅʥʝ 

ʢᴇʨʩʝʪʫʛʝ ץʘʙʽʣʝʪʪʽ. ɹʽʨʘץ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʙʘסʳʪʳʥʜʘסʳ ʧᴅʥʜʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ץʦʡʳʣסʘʥ 

ʩײʨʘץʪʘʨסʘ ʪװʩʽʥʽʢ ʙʝʨʝ ʘʣʘʜʳ, ʘʣʘʡʜʘ ʢʝʡʙʽʨʝʫʣʝʨʽʥʝ ʥʘץʪʳ ʜᴅʣʝʣʜʝʤʝ ʙʦʡʳʥʰʘ ץʳʩץʘ ʞʘʫʘʧ 

 ,ʨʘʩʪʳʨʘ ʘʣʤʘʡʜʳײץ

ʊᴇʤʝʥ ʜʝשʛʝʡʛʝ ץʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ: ɹײʣ ʜʝשʛʝʡʛʝ ʞʝʪʢʝʥ ʦץʫʰʳʣʘʨ ץʘʨʘʧʘʡʳʤ ʙʽʣʽʤʜʽ 

ʙʦʣʘʜʳ. 

ʆץʫʰʳʥʳש ʪװʩʽʥʫ ʜʝשʛʝʡ ʘʥʳץʪʘʧ, ʦʥʳש ʪװʩʽʥʽʛʽʥ ʪʦʣʳץʪʳʨʫסʘ ʥʝʤʝʩʝ ץʘʡʪʘ ײץʨʫסʘ 

ʢᴇʤʝʢʪʝʩʫ ʤסײʘʣʽʤʥʽש ʤʽʥʜʝʪʝʨʽʥʽש ʙʽʨʽ.   

ʄʳʩʘʣʳ, ʌʠʟʠʢʘ ʩʘʙʘסʳʥʜʘ PISA ʪʘʧʩʳʨʤʘʣʘʨʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ 

ʪײʨסʳʜʘʥ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʙʝʨʽʣʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨ.  

ʉײʨʘ1 ץ: ʂʝʤʧʽʨץʦʩʘץ 

ʂʝʤʧʽʨץʦʩʘץ ï ʘʩʧʘʥ ʢװʤʙʝʟʽʥʜʝ ʪװʨʣʽ ʪװʩʪʽ ʜʦסʘ ʪװʨʽʥʜʝ ʢᴇʨʽʥʝʪʽʥ ʘʪʤʦʩʬʝʨʘʜʘסʳ 

ʦʧʪʠʢʘʣʳײץ ץʙʳʣʳʩ. ʆʣ ʘʩʧʘʥʥʳש ʙʽʨ ʞʘסʳʥʜʘ ʪʦʨʣʘסʘʥ ʙײʣʪʪʘʥ ʞʘשʙʳʨ ʞʘʫʳʧ, ץʘʨʩʳ 

ʞʘסʳʥʜʘ ʞʘʨץʳʨʘʧ ʢװʥ ʰʳסʳʧ ʪײʨסʘʥ ʢʝʟʜʝ ʢᴇʨʽʥʝʜʽ. ʂʝʤʧʽʨץʦʩʘץ ʪʽʢʝʣʝʡ ʪװʩʢʝʥ ʢװʥ 

ʩᴅʫʣʝʩʽʥʽש ʞʘשʙʳʨ ʪʘʤʰʳʣʘʨʳʥʘʥ ᴇʪʢʝʥʜʝ ʩʳʥʳʧ, ײץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʛʝ (ץʳʟʳʣ, ʩʘʨסʳʣʪ, ʩʘʨʳ, 
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ʞʘʩʳʣ, ʢᴇʛʽʣʜʽʨ, ʢᴇʢ, ʢװʣʛʽʥ) ʙᴇʣʽʥʫʽʥʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʂװʥʥʽש ʞʘʨʳץ ʰʦסʳʥʳש 

ʪװʨʣʽ ʪװʩʪʝʨʛʝ ʞʽʢʪʝʣʫʽ- ᴅʨ ʪװʨʣʽ ʪװʩʪʝʛʽ ʰʦץʪʘʨ ᴅʨ ʪװʨʣʽ ʩʳʥʘʪʳʥʳʤʝʥ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɹײʣ 

ʞʘʨʳץʪʳש ʪʘʨʘʣʫ ʞʳʣʜʘʤʜʳסʳ, ʦʥʳש ʪװʩʽʥʝ ʪᴅʫʝʣʜʽ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. 

ʂʝʤʧʽʨץʦʩʘץ ʧʘʡʜʘ ʙʦʣסʘʥʜʘ ץʘʥʜʘʡ ײץʙʳʣʳʩ ʞװʨʝʜʽ? 

ᴄʨʙʽʨ ʧʘʡʳʤʜʘʫʜʘ çʀᴅè ʥʝʤʝʩʝ çɾʦץè ʞʘʫʘʧʪʘʨʳʥʳש ʙʽʨʽʥ ʘʡʥʘʣʜʳʨʘ ʩʳʟʳשʳʟ 

ʂʝʤʧʽʨץʦʩʘװ ץʰʽʥ ʢʝʣʝʩʽ ʧʘʡʳʤʜʘʫʣʘʨ ʜײʨʳʩ ʧʘ? 

ʀᴅ ʥʝʤʝʩʝ ɾʦץ 

ʂװʣʛʽʥʛʝ ץʘʨʘסʘʥʜʘ ץʳʟʳʣ ʞʘʨʳץ ʢᴇʧ ʩʳʥʘʜʳ 

ʀᴅ/ɾʦϨ 

ʂʝʤʧʽʨץʦʩʘץʪʳװ שʩʪʽשʛʽ ʞʦʣʘסʳ ץʳʟʳʣ, ʪᴇʤʝʥʛʽ ʞʦʣʘסʳ ʢװʣʛʽʥ 

ʀϸ/ɾʦץ 

 ʳʥʘʥסʪʘʨʘʣʫ ʞʳʣʜʘʤʜʳ שʪʳץʣʛʽʥ ʞʘʨʳװʳ ʢסʳ ʦʥʜʘסʪʘʨʘʣʫ ʞʳʣʜʘʤʜʳ שʪʳץʳʟʳʣ ʞʘʨʳפ

ʘʨʪʳץ 

ʀϸ/ ɾʦץ 

ʉײʨʘ2 ץ: ʂʝʤʧʽʨץʦʩʘץ 

ɸץ ʞʘʨʳץʪʳײץ שʨʘʤʘ ʙᴇʣʽʢʪʝʨʛʝ ʞʽʢʪʝʣʛʝʥʜʝʛʽ ʞʦʣʘץʪʘʨʜʳ 1666 ʞ. ʘסʳʣʰʳʥ ʬʠʟʠʛʽ 

ʀʩʘʘʢ ʅʴʶʪʦʥ ʪᴅʞʽʨʠʙʝ ʞװʟʽʥʜʝ ʘʥʳץʪʘʧ, ʩʧʝʢʪʨʣʝʨ ʜʝʧ ʘʪʘʜʳ. ɸץ ʞʘʨʳץʧʝʥ 

ʞʘʨʳץʪʘʥʜʳʨʳʣסʘʥ ʜʝʥʝʥʽש ʪװʩʽ, ʦʣ ʜʝʥʝ ʞʘʨʳץʪʳץ שʘʥʜʘʡ ʪװʩʽʥ ʰʘסʳʣʜʳʨʘʪʳʥʳʥʘ ʪᴅʫʝʣʜʽ. 

 ?ʘʨʘ ʜʝʥʝʥʽ ʢᴇʨʝ ʘʣʘʤʳʟץ ʜʘʡʜʘ ʙʽʟסʘʥʜʘʡ ʞʘפ

A ɽʛʝʨ ʜʝʥʝ ʦϤʘʥ ʪϮʩʢʝʥ ʙʘʨʣʳϨ ʞʘʨʳϨʪʳ ʞϰʪʘʪʳʥ ʙʦʣʩʘ; 

B ɽʛʝʨ ʜʝʥʝ ʦסʘʥ ʪװʩʢʝʥ ץʳʟʳʣ ʞᴅʥʝ ʢᴇʢ ʪװʩʪʽ ʞײʪʘʪʳʥ ʙʦʣʩʘ; 

C ɽʛʝʨ ʜʝʥʝ ʦסʘʥ ʪװʩʢʝʥ ץʳʟʳʣ ʞᴅʥʝ ʢᴇʢ ʪװʩʪʽ ʰʘסʳʣʜʳʨʘʪʳʥ ʙʦʣʩʘ; 

D ɽʛʝʨ ʜʝʥʝ ʘץ ʞʘʨʳץʪʳש ʙʘʨʣʳײץ ץʨʘʤʘ ʙᴇʣʽʢʪʝʨʽʥʝʥ ʙʽʨʢʝʣʢʽ ʰʘסʳʣʘʪʳʥ ʙʦʣʩa [3]. 

ᴄʨʙʽʨ ʞʝʢʝ ʪײʣסʘ ʝʣʽʥʽש ʜʘʤʫʳʥʘ ʪʳʨʥʘץʪʳײ שʰʳʥʜʘʡ ʙʦʣʩʘʜʘ ᴇʟʽʥʽש ʙʽʨ ʧʘʡʜʘʩʳʥ 

ʪʠʛʽʟʫʛʝ ʪʳʨʳʩʘʜʳ. ɸʣ ᴅʨʙʽʨ ʞʝʢʝ ʪײʣסʘʥʳש ʙʦʣʘʰʘסʳ ʤʝʢʪʝʧʪʝ ʰʳשʜʘʣʘʜʳ. ɽʨʪʝש ʦʩʳ ʝʣʛʝ ʠʝ 

ʙʦʣʳʧ ʪᴅʫʝʣʩʽʟ ʝʣʽʤʽʟʜʽש ʪʽʟʛʽʥʽʥ ײʩʪʘʨ ʘʟʘʤʘʪʪʘʨ ï ʙװʛʽʥʛʽ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ. ʄʝʤʣʝʢʝʪʽʤʽʟʜʽ 

ʜʘʤʳסʘʥ ᴇʨʢʝʥʠʝʪʪʽ ʝʣʜʝʨ ʜʝשʛʝʡʽʥʝ ʢᴇʪʝʨʫ װʰʽʥ ʙʦʣʘʰʘײ ץʨʧʘץʪʳ ʤʝʢʪʝʧ ץʘʙʳʨסʘʩʳʥʘʥ ʙʘʩʪʘʧ 

ʞʘʥ-ʞʘץʪʳ ʙʽʣʽʤʜʽ, ʢᴅʩʽʧʢʝʨʣʽʢ ʦʨʪʘסʘ ʙʝʡʽʤʜʽ ʝʪʽʧ ʪᴅʨʙʠʝʣʝʫ ʙʘʩʪʳ ʙʘסʳʪʳʤʳʟ. ɽʣʜʽש ʝʨʪʝשʽ 

ʙʽʣʽʤʥʽש ʪʝʨʝשʜʽʛʽ ʤʝʥ ᴇʣʰʝʥʝʜʽ ʜʝʤʝʢʰʽ. תʟʜʽʢʩʽʟ ᴇʟʛʝʨʽʧ ʪײʨסʘʥ ᴅʣʝʤ ʘʜʘʤʥʘʥ ʜʘ ץʘʙʽʣʝʪ ʧʝʥ 

 ʩʘʪʳץʙʘʩʪʳ ʤʘ שʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʳץʟʜʽʢʩʽʟ ʜʘʤʳʪʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʉʦʥʜʳװ ʘʞʝʪʪʽʣʽʢʪʝʨʜʽץ

ï ʦץʫʰʳʣʘʨʜʳ ᴇʟʛʝʨʤʝʣʽ ᴇʤʽʨʜʝ ץʦʨʳץʧʘʡ, ʝʨʢʽʥ ᴇʤʽʨ ʩװʨʫʛʝ, ʙʽʣʽʤ ʤʝʥ ʙʽʣʽʛʽʥʝ ʩʘʡ ʢʝʣʝʪʽʥ 

ʙʘסʜʘʨ ʪʘשʜʘʧ ʘʣʘʪʳʥʜʘʡ ʜᴅʨʝʞʝʛʝ, ᴇʟ ʙʝʪʽʥʰʝ ʞײʤʳʩ ʽʩʪʝʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, 

ʘʥʘʣʠʪʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʰʳʥʘʡʳ ᴇʤʽʨʜʝ ʜʘʨʘ ʪײʣסʘ ʝʪʽʧ 

 .ʧʘʣ ʝʪʫץʘʣʳʧʪʘʩʫʳʥʘ ʳץ

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 
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ʆɹʈɸɿʆɺɸʊɽʃʔʅɸʗ ʊɽʍʅʆʃʆɻʀʗ ɺ ʇʆɺʓʐɽʅʀʀ ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ 

ɸʂʊʀɺʅʆʉʊʀ ʋʏɸʑʀʍʉʗ 

 

ʅ.ɸ. ɸʭʤʘʜʞʘʥʦʚʘ, ʩʪʫʜʝʥʪ 4-ʢʫʨʩʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 5ɺ011100-ʄʘʪʝʤʘʪʠʢʘ 

ʂʘʟʥʘʮʞʝʥʧʫ, ʛ.ɸʣʤʘʪʳ 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʪʝʭ.ʥ., ʧʨʦʬʝʩʩʦʨ ʄ.ɽ. ɽʩʢʘʣʠʝʚ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʦ ʧʦʚʳʰʝʥʠʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦʜʨʦʙʥʳ ʠʟʣʦʞʝʥʳ ʧʦʣʝʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚʫʯʘʱʠʭʩʷ. ʇʨʠʚʝʜʝʥʳ ʥʘʫʯʥʳʝ 

ʚʟʛʣʷʜʳ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭ. 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʘסʳ ʙʽʣʽʤ ʘʣʫ 

(ʙʝʨʫ) ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʪװʨʽʥʽש ʢʝʡʙʽʨ ʩײʨʘץʪʘʨʳ 

 ץʘ ʪʘʥʳʤʜʳסʫʰʳʣʘʨץʦ שʪʝʭʥʦʣʦʛʠʷʥʳ ץʧʘʨʘʪʪʳץʘʪʘʨ, ʘץ ʘʥ. ʉʦʥʳʤʝʥסʘʨʘʩʪʳʨʳʣץ

ʙʝʣʩʝʥʜʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʧʘʡʜʘʣʳ ʝʢʝʥʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʆץʫʰʳʣʘʨʜʘ ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽ 

 .ʧʽʢʽʨʣʝʨʽ ʙʝʨʽʣʛʝʥ שʘʣʳʤʜʘʨʜʳס ץʳ ʰʝʪʝʣʜʽʢ ʞᴅʥʝ ʦʪʘʥʜʳסʘʣʳʧʪʘʩʪʳʨʫʜʘץ

ʂʣʶʯʝʚʦʝ ʩʣʦʚʘ: ʘʢʪʠʚʥʦʩʪʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʷ, ʤʝʪʦʜʳ, ʤʦʜʫʣʴ. 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʯʝʨʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʋʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ ʟʥʘʥʠʡ ʧʦ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʝ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ [1-3]. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʛʣʫʙʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʚ ʨʘʟʚʠʪʠʠ ʠʭ 

ʣʠʯʥʦʩʪʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʜʫʭʦʚʥʦʝ, ʵʩʪʝʪʠʯʝʩʢʦʝ, 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʯʘʱʠʭʩʷ [4-6]. ʇʦʪʦʤʫ ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʛʘʨʘʥʪʦʤ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʚ ʰʢʦʣʝ. ɸ ʪʘʢʞʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʚ 

ʰʢʦʣʝ. ʕʪʦʪ ʚʦʧʨʦʩ ʙʳʣ ʦʪʨʘʞʝʥ ʚ ɿʘʢʦʥʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè ʢʘʢ ʦʜʥʘ ʠʟ 

ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ɿʘʢʦʥʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ: 

çʅʘʮʠʦʥʘʣʴʥʳʝ ʠ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ, ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝè.   ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠʫʯʘʱʠʭʩʷ ʯʝʨʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʧʦʚʳʰʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʦʙʱʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʎʝʣʴ ʩʦʦʙʱʝʥʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʙʫʯʝʥʠʝ ʫʯʘʱʠʭʩʷ 

ʧʦ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʫʩʚʦʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʭ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʠʣʦʩʦʬʩʢʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʳʩʣʠ ʦ ʧʫʪʷʭ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʠʯʥʦʩʪʠ, ʜʦʢʫʤʝʥʪʳ ʠ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʠʯʥʦʩʪʠ. 

ʊ.ʀ.ʐʘʤʦʚʘ [6] ʚ ʩʚʦʝʡ ʤʦʥʦʛʨʘʬʠʠ çʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʚ ʦʙʫʯʝʥʠʠè 

ʘʥʘʣʠʟʠʨʫʷ ʵʪʠ ʚʟʛʣʷʜʳ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ ʥʝʣʴʟʷ ʨʘʩʩʪʘʚʣʷʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʝ 

ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ ʧʦʥʷʪʴ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʭ ʚ ʜʠʘʣʝʢʪʠʯʝʩʢʦʤ ʝʜʠʥʩʪʚʝ. ʊ.ʀ.ʐʘʤʦʚʘ 

ʦʧʨʝʜʝʣʷʝʪ ʪʨʠ ʫʨʦʚʥʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʪʦʣʢʦʚʘʥʠʝ, ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʪʚʦʨʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ [7]. 
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ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʚʦʝʥ, ʝʩʣʠ ʩʪʫʜʝʥʪ ʥʝ ʧʳʪʘʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʚʦʠʪʴ ʟʥʘʥʠʷ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ. ʉʪʫʜʝʥʪ ʫʤʝʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʴ ʩʚʦʝʡ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʠʣʳ ʚʦʣʠ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʫ ʁʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʂʘʟʘʭʩʪʘʥʩʢʠʝ ʧʝʜʘʛʦʛʠ-ʫʯʝʥʳʝ ʧʨʦʚʝʣʠ ʤʥʦʛʦ ʠʩʣʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʥʘʧʨʠʤʝʨ ɾ.ɸ.ʂʘʨʘʝʚ 

ʨʘʩʢʨʳʣ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʴʶʪʝʨʘ; ʊ.ʉ.ʉʘʙʠʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣ ʦʩʥʦʚʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʜʘʢʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʤʝʪʦʜʦʚ ʠ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʝʡʩʷ 

ʤʦʣʦʜʝʞʠ; ɸ.ɽ.ɸʙʳʣʢʘʩʳʤʦʚʘ ʨʘʩʢʨʳʣʘ ʧʫʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʣʝʢʮʠʦʥʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʠ ʚ ʧʨʦʮʝʩʩʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ; ʊ.ʀ.ʂʦʢʳʤʙʘʝʚʘ [8-10] ʠʩʩʣʝʜʦʚʘʣʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʯʝʨʝʟ ʩʨʝʜʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʧʝʜʘʛʦʛʠʢʠ. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʦʙʱʝʩʪʚʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʤʝʥʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʣʶʜʝʡ ʢ ʞʠʟʥʠ, ʧʦʚʳʰʘʝʪʩʷ 

ʤʦʪʠʚʘʮʠʷ ʢ ʠʟʫʯʝʥʠʶ ʷʟʳʢʦʚ ʠ ʧʦʣʫʯʝʥʠʶ ʟʥʘʥʠʡ. ʉʪʘʚʷʪʩʷ ʮʝʣʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʥʘ ʥʘʫʯʥʦ- ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. ʈʘʟʚʠʪʠʝ ʣʶʙʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. ʅʘʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʘ ʚʩʝʭ ʫʨʦʚʥʝʡ ʫʯʝʙʥʦ- 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʝʘʣʠʟʫʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʈʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʝʝ ʯʘʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʚʣʠʷʣʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ. ɺʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʘ ʦʯʝʥʴ 

ʰʠʨʦʢʠʡ ʚ ʠʥʬʦʨʤʠʪʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ: ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʟʘʜʘʥʠʷ, 

ʧʨʦʚʝʨʢʘ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʨʘʟʣʠʯʥʳʝ ʠʛʨʳ ʠ ʜ.ʨ. 

ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʝʚʦʟʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʝʪʦʜʦʤ, 

ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʥʝʧʨʝʨʳʚʥʳʭ ʦʙʥʦʚʣʝʥʠʡ. ʊʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʦʙʣʘʩʪʠ 

ʥʘʫʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʢʘʢ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʦʪ ʫʞʝ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʪʘʢʠʝ ʥʦʚʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ. ʇʦʜʨʦʙʥʝʝ ʤʦʞʥʦ 

ʧʨʦʩʤʦʪʨʝʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 1. ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʠʥʥʦʚʘʮʠʷ 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʠʥʥʦʚʘʮʠʷ 

ʄʦʜʠʬʠʢʘʮʠʦʥʥʳʝ 

ʠʥʥʦʚʘʮʠʠ 

 

ʂʦʤʙʠʥʘʪʦʨʥʳʝ ʠʥʥʦʚʘʮʠʠ ʄʦʜʫʣʴʥʘʷ ʠʥʥʦʚʘʮʠʷ 

 

1) ʄʦʜʠʬʠʢʘʮʠʦʥʥʘʷ ʠʥʥʦʚʘʮʠʷ-ʨʘʟʚʠʪʠʝ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ: ʥʘ ʪʝʤʫ 

çX-XY ʚʚ. ʕʪʥʦʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʂʘʟʘʭʩʪʘʥʝè ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʪʘʙʣʠʮʳ. 

2) ʂʦʤʙʠʥʘʪʦʨʥʘʷ ʠʥʥʦʚʘʮʠʷ- ʥʦʚʘʷ ʨʘʟʨʘʙʦʪʢʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʨʘʥʝʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ. 

3) ʄʦʜʫʣʴʥʘʷ ʠʥʥʦʚʘʮʠʷ- ʩʚʷʟʢʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʤ ʩ ʧʦʤʦʱʴʶ ʙʣʦʢ-ʩʭʝʤ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ 

ʦʮʝʥʠʚʘʝʪ ʨʦʣʴ ʣʠʯʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʢʘʢ ʢʣʶʯʝʚʫʶ ʠ ʩʯʠʪʘʝʪʩʷ, ʝʩʣʠ ʫʯʝʥʠʢ 

ʫʩʝʨʜʥʦ ʫʯʠʪʩʷ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʝʪ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʦʷʚʣʷʝʪʩʷ ʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʝ ʮʝʥʥʦʝ ʚʨʝʤʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʢʘ ʙʳʣʦ ʠʥʪʝʨʝʩʥʳʤ ʠ ʧʦ-ʥʦʚʦʤʫ, ʜʣʷ ʧʦʠʩʢʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʵʪʦʛʦ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʘʩʧʝʢʪ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ [5. ʩ.78]. 

ɹʳʣʦ ʥʝʩʢʦʣʴʢʦ ʢʦʥʮʝʧʮʠʡ ʤʦʜʫʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʀʟ ʥʠʭ ʚʳʜʝʣʠʤ ʥʝʢʦʪʦʨʳʝ: ʪʝʭʥʦʣʦʛʠʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʣʘʥʘ. ʇʘʢʭʝʨʩʪ, ɼʞ. ʠ ʕ. ɼʴʶʠ (1919 ʛ), ʩʦʚʝʪʩʢʘʷ ʧʝʜʦʣʦʛʠʯʝʩʢʘʷ ʚʘʨʠʘʮʠʷ 

(1923ʛ). 
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ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ɹ. ʌ. ʉʢʠʥʥʝʨ (1950-ʝ), ʅ. ʂʨʘʫʜʝʨ, ɺ. ʇ. ɹʝʩʧʘʣʴʢʦ 

(1960-ʝ). ʄʦʜʫʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ: ʧʨʠʥʮʠʧ ʥʘʛʣʷʜʥʦʩʪʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʢʦʥʪʨʦʣʴ ʠ ʪ. ʜ. ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʘ ʫʯʝʙʥʫʶ ʤʘʪʝʨʠʘʣʴʥʫʶ ʙʘʟʫ. 

ʇʣʘʥ ï ɼʘʣʴʪʦʥʘ ʧʨʠʥʷʣ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʧʦʟʠʮʠʶ ʦʙʫʯʝʥʠʷ. ʄʦʜʫʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʪ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʢʘʜʨʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʳ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ- ʙʣʦʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʦʚʦʛʦ 

ʢʦʥʪʨʦʣʷ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʤʦʜʫʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʙʣʦʯʥʦ ï ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ ʧʨʠʥʮʠʧʘʭ ʦʙʨʘʟʦʚʘʥʠʷ: ʧʨʦʙʣʝʤʥʦ-

ʤʦʜʫʣʴʥʳʡ (ʀ. ʆ. ʏʦʰʘʥʦʚ), ʤʦʜʫʣʴ ʪʨʫʜʦʚʳʭ ʥʘʚʳʢʦʚ (ʅ. ɺ. ɹʣʦʭʠʥ).ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ 

ʤʦʜʫʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʝʢʪʠʨʫʝʪ ʩʚʦʶ ʠʩʧʦʣʴʟʫʝʤʫʶ ʦʙʣʘʩʪʴ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʥʦ- 

ʤʦʜʫʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ (ʠʩʩʣʝʜʦʚʘʥʠʠ) ʧʨʝʜʤʝʪʦʚ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ: 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʘʜʘʧʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʰʝʡ ʰʢʦʣʳ (ɹʘʩʦʚʘ ʅ. ɺ.): ʤʦʜʫʣʴ 

ʪʨʫʜʦʚʳʭ ʥʘʚʳʢʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ. 

ʇʨʦʛʨʝʩʩʠʚʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʧʩʠʭʦʣʦʛʠʠ, ʧʝʜʘʛʦʛʠ, ʤʝʪʦʜʠʩʪʳ ʫʪʚʝʨʞʜʘʶʪ ʦ 

ʥʘʜʦʙʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʦʚʝʨʰʘʷ ʫʧʦʨ ʥʘ ʩʘʤʦʦʙʫʯʝʥʠʝ, 

ʩʘʤʦʢʦʥʪʨʦʣʴ ʚ ʭʦʜʝ ʩʦʮʠʘʣʠʟʘʮʠʠ. ʇʨʠʦʨʠʪʝʪʥʳʤ ʩʯʠʪʘʝʪʩʷ ʫʩʚʦʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʦʙʱʝʫʯʝʙʥʳʤʠ ʫʤʝʥʠʷʤʠ. ʕʪʠʤ ʟʘʧʨʦʩʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʫʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ 

ʄʦʜʫʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʠʟʫʯʘʝʪʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩ ʥʘʯʘʣʘ 1980-ʭ 

ʛʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ. ʆʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ: ʧʨʠʥʮʠʧ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʥʪʨʦʣʷ ʠ ʪ. ʜ. ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʯʝʙʥʦ-ʤʘʪʝʨʠʘʣʴʥʘʷ ʙʘʟʘ. 

ʄʦʜʫʣʴ ï ʵʪʦ ʦʩʥʦʚʥʦʝ ʩʨʝʜʩʪʚʦ ʤʦʜʫʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʦʩʪʥʫʶ 

ʧʨʦʛʨʘʤʤʫ ʜʝʡʩʪʚʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ. 

ʉʫʪʴ ʤʦʜʫʣʴʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦ, ʯʪʦ ʫʯʘʱʠʡʩʷ ʙʝʟ ʧʦʤʦʱʠ ʜʨʫʛʠʭ ʣʠʙʦ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʤʦʱʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʜʦʩʪʠʛʘʝʪ ʮʝʣʝʡ ʫʯʝʙʥʦ- ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʭʦʜʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʜ ʫʯʝʙʥʳʤʠ ʤʦʜʫʣʷʤʠ. 

ʇʨʦʮʝʩʩ ʩʦʛʣʘʩʥʦ ʫʯʝʙʥʳʤ ʤʦʜʫʣʷʤ- ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ, ʪʘʢ ʞʝ ʧʝʜʘʛʦʛʦʚ 

ʚ ʧʘʨʪʥʝʨʦʚ- ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʭ ʥʨʘʚʘ ʨʘʙʦʪʳ ʠ ʫ ʫʯʝʥʠʢʦʚ ʧʦʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʠʭ ʨʘʙʦʪʝ. 

ʇʨʠ ʵʪʦʤ ʥʘ ʧʝʜʘʛʦʛʘ ʚʦʟʣʘʛʘʝʪʩʷ ʚʝʩʴʤʘ ʩʝʨʴʝʟʥʘʷ ʨʦʣʴ: ʫʩʪʘʥʦʚʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ ʢʦʥʝʯʥʦʡ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʝʛʦ ʵʪʘʧʝ, ʪʘʢ ʞʝ ʧʨʠʚʥʝʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʨʨʝʢʪʠʚʳ. 

ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʩʦʜʝʨʞʠʪ ʩʪʨʫʢʪʫʨʫ, ʦʪʨʘʞʘʶʱʫʶ ʛʣʘʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʮʝʣʴ (ʦʙʱʘʷ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʘʷ), ʚʭʦʜʥʦʡ ʫʨʦʚʝʥʴ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʠʪʦʛʠ ʧʨʝʧʦʜʘʚʘʥʠʷ (ʧʦʟʥʘʥʠʷ, ʤʘʩʪʝʨʩʪʚʘ), 

ʩʦʜʝʨʞʘʥʠʝ (ʢʦʥʪʝʢʩʪ, ʩʧʦʩʦʙʳ ʠ ʬʦʨʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ). ʇʦʜʦʙʥʳʡ ʩʧʦʩʦʙ 

ʜʘʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʪʝʤʧʘ ʧʨʦʜʚʠʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʧʣʘʥʫ, ʪʘʢʞʝ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʠ. ʀ ʦʩʥʦʚʘʥʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʣʘʥʘ: ʧʦʜʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʪʝʤʧʘ ʦʙʫʯʝʥʠʷ ʠ ʜʦʩʪʫʧʘ ʢ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʝ. 

ʄʦʜʫʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪ ʩʧʦʩʦʙʦʚ ʪʘʢ ʞʝ ʬʦʨʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʢʦʧʣʝʥ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤ  r ʦʧʨʝʜʝʣʠʣʠ ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

1) ɻ ʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʫʚʣʝʯʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ; 

2) ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

3) ʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʧʨʘʢʪʠʢʝ. ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 
ʢʨʠʪʝʨʠʝʚ ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʱʠʭʩʷ (ʥʠʟʢʠʡ, 
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ʩʨʝʜʥʠʡ, ʚʳʩʦʢʠʡ). 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ: ʥʝ ʧʨʦʷʚʣʷʝʪ ʠʥʪʝʨʝʩʘ ʢ ʧʦʟʥʘʥʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ; ʥʝ 

ʧʨʦʷʚʣʷʝʪ ʠʥʪʝʨʝʩʘ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʥʠʡ. 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ: ʧʨʦʷʚʣʷʝʪ ʠʥʪʝʨʝʩ ʢ ʧʦʟʥʘʥʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ; ʨʘʙʦʪʘʝʪ ʩ 

ʵʥʪʫʟʠʘʟʤʦʤ ʢ ʦʩʚʦʝʥʠʶ ʟʥʘʥʠʡ; ʧʨʦʷʚʣʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʪʨʫʜʥʦʩʪʝʡ ʚ ʫʯʝʙʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ: ʧʨʝʦʙʣʘʜʘʝʪ ʠʥʪʝʨʝʩ ʢ ʧʦʟʥʘʥʠʶ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʚʦʩʧʨʠʥʠʤʘʝʪ ʠʭ ʩ ʠʩʢʨʝʥʥʠʤ ʯʫʚʩʪʚʦʤ; ʚʳʩʦʢʘʷ ʤʦʪʠʚʘʮʠʷ ʢ ʧʨʝʦʜʦʣʝʥʠʶ ʪʨʫʜʥʦʩʪʝʡ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ. 
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ʉɸɹɸפʊɸ ʎʀʌʈʃʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ פʆʃɼɸʅʋ 

 

ɾ.ɸ. ɹʘʡʤʦʣʜʘ, ʘסʳʣʰʳʥ ʪʽʣʽ ʧᴅʥʽʥʽש ʤסײʘʣʽʤʽ 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ʂʝʨʙϰʣʘϨ ʘʫʜʘʥʳ ɸʨʭʘʨʣʳ ʥʝʛʽʟʛʽ ʤʝʢʪʝʙʽ. 

 

ʊװʡʽʥʜʝʤʝ. ɸסʳʣʰʳʥ ʪʽʣʜʽ ʦץʳʪʫʜʘ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ 

ʢʝʰʝʥʜʽ ʧʘʡʜʘʣʘʥʫ ʤסײʘʣʽʤʥʽש ʢᴇʧʪʝʛʝʥ ʢװʨʜʝʣʽ ʤʽʥʜʝʪʪʝʨʽʥ ʞʝשʽʣʜʝʪʝʜʽ ʞᴅʥʝ ʙײʣ ʤᴅʩʝʣʝʛʝ 

ʪװʙʝʛʝʡʣʽ ʞʘשʘ ʢᴇʟץʘʨʘʩʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʥʥʦʪʘʮʠʷ. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʦʱʴ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʤʥʦʛʠʝ ʫʯʠʪʝʣʷ ʩʪʘʣʠ ʧʨʦʷʚʣʷʪʴ 

ʦʩʪʦʨʦʞʥʦʩʪʴ ʠ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʪʴ ʵʪʫ ʥʦʚʫʶ ʧʨʦʙʣʝʤʫ. 

ʂʽʣʪ ʩᴇʟʜʝʨʽ: ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʠʢʘʣʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʜʘסʜʳ, 

ʠʥʪʝʨʥʝʪ 

 

ɾʘשʘ ʪᴅʩʽʣʜʝʨʜʽש ʙʽʨʽ - ʦץʳʪʫʜʳש ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽʥʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש 

ʪװʨʣʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʪʽʣʜʽ ʦץʳʪʫ. ɿʘʤʘʥʘʫʠ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʫ, ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ 

ʘʟʘʤʘʪʪʘʨʜʳ ʪᴅʨʙʠʝʣʝʫʜʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʜʘʤʳʪʫ - ʟʘʤʘʥ ʪʘʣʘʙʳ. ʆץʫʰʳʣʘʨסʘ 

ʦץʳʪʫʜʳש ᴅʨ ʪװʨʣʽ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʙʽʟ װʣʢʝʥ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʞʝʪʝʤʽʟ. ʆʣ װʰʽʥ ʘʣʜʳʤʝʥ 

ᴅʨ ʦץʫʰʳʥʳש ʥʝ ʽʩʪʝʡ ʘʣʘʪʳʥʜʳסʳʥ, ʥʝʥʽ ʪʠʽʤʜʽ ץʦʣʜʘʥʘ ʘʣʘʪʳʥʳʥ, ʥʝʛʝ ʩʝʥʽʤ ʘʨʪʘ 

ʘʣʘʪʳʥʜʳסʳʥ ʞᴅʥʝ ʦʥʳץ שʳʟʳסʫʰʳʣʳסʳ ʥʝʜʝ ʝʢʝʥʽʥ ʘʥʳץʪʘʧ, ʪʘʣʜʘʫ ʢʝʨʝʢ. ʆץʫʰʳʣʘʨʜʳש 
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ʤr  ʘשʘʨʘʡ ʞʘץ ʘʙʽʣʝʪʪʝʨʽʥʝץ שʫʰʳʣʘʨʜʳץʘʥʥʘʥ ʢʝʡʽʥ, ʙʽʟ ʦסʪʘʧ, ʪʘʣʜʘץʪʘʨʳʥ ʘʥʳץʪʳ ʞʘץ

ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦʜʘʥ ᴅʨʽ ʜʘʤʳʪʘʤʳʟ, ʩʦʜʘʥ ʢʝʡʽʥ ʦץʫʰʳʣʘʨʜʳש ʜʘʤʫʳʥʘ ʳץʧʘʣ 

ʝʪʝʤʽʟ. ʆץʫʰʳʣʘʨʜʳש ʰʝʪ ʪʽʣʽʥ ʦץʳʪʫʜʘסʳ ʟʝʡʽʥʽ ʤʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ װʰʽʥ ʝש ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʀʥʪʝʨʥʝʪʪʽ, ʪʳשʜʘʫʜʳ, ʚʠʟʫʘʣʜʳ ץʘʙʳʣʜʘʫʜʳ ʞᴅʥʝ ʪ.ʙ. ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 

ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʦץʳʪʫʜʳש ʩʪʫʜʝʥʪʪʝʨ װʰʽʥ ʤʘשʳʟʳ 

ʟʦʨ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳש ʩʘʙʘץץʘ, ʦץʫסʘ, ʙʽʣʽʤ ʘʣʫסʘ, ʦʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ 

ʘʨʪʪʳʨʘʜʳ. ʀʥʪʝʨʥʝʪʪʝʥ ʢᴇʧʪʝʛʝʥ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ ʘʣʫ ʘʨץʳʣʳ ʙʽʣʽʤ. 

 ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳ - ʙײʣ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪװʨʜʝ ʦץʳʪʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʦץʳʪʳʣʘʪʳʥ ʧᴅʥʜʝʨ ʙʦʡʳʥʰʘ ʮʠʬʨʣʳץ ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ: ʬʦʪʦʩʫʨʝʪʪʝʨ, ʘʫʜʠʦ ʞᴅʥʝ 

ʚʠʜʝʦ ʬʨʘʛʤʝʥʪʪʝʨ, ʩʪʘʪʠʩʪʠʢʘʣʳץ ʞᴅʥʝ ʜʠʥʘʤʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨ, ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳץ 

ʦʙʲʝʢʪʽʣʝʨʽ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʤʦʜʝʣʴʜʝʫ. 

 ʦʨʳʩ ʞᴅʥʝ ,ץʘʟʘץ ʳʪʫ ʪʽʣʽʥʝ ʩᴅʡʢʝʩץʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʦ ץʳʪʪʘ ʮʠʬʨʣʳץʘʟʽʨʛʽ ʫʘפ

ʘסʳʣʰʳʥ ʪʽʣʜʝʨʽʥʜʝ ץʦʣ ʞʝʪʽʤʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʵʣʝʢʪʨʦʥʜʳ ʞװʡʝ ʢᴇʧʪʽʣʜʽʣʽʢʪʽ ץʦʣʜʘʡʜʳ 

ʞᴅʥʝ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʜʝ ʙʘʩץʘ ʪʽʣʜʝʨʜʝ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʰʝʪ ʪʽʣʜʝʨʽʥʜʝ ʦʨʥʘʣʘʩʪʳʨʫסʘ ʞᴅʥʝ ʪʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʘʥסʘ ʘʨʥʘʣסʞʳʣʜʘʨ 2011-2020 שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳץʘʟʘפ

ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʤʘץʩʘʪʪʳ ʠʥʜʠʢʘʪʦʨʣʘʨ ʢᴇʨʩʝʪʽʣʛʝʥ, ʷסʥʠ ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫʜʳ 

ʝʥʛʽʟʫ 2015 ʞʳʣʳ - 40%, 2020 ʞʳʣʳ - 90%. ʕʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫʜʳ ʙʽʣʽʢʪʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʞװʡʝʩʽʥʝ 

ʝʥʛʽʟʫ ʤסײʘʣʽʤʜʝʨʛʝ ʞʘʩ ײʨʧʘװ ץʰʽʥ ᴇʤʽʨ ʙʦʡʳ ʙʽʣʽʤ ʘʣʫ, ᴅʣʝʤʜʽʢ ʙʽʣʽʤ ʢʝשʽʩʪʽʛʽʥʝ ʝʨʢʽʥ ץʦʣ 

ʞʝʪʢʽʟʫ, ʰʳסʘʨʤʘʰʳʣʳץ ץʦסʘʤʜʘʨ ʞʝʣʽʩʽ ʘʨץʳʣʳ ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʫ, ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʽ ʵʣʝʢʪʨʦʥʜʳ 

ʬʦʨʤʘʪץʘ ʘʫʳʩʪʳʨʫ ץʘסʠʜʘʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [1]. 

ɾװʡʝ ʦʨʪʘ ʤʝʢʪʝʧʪʝʨ ʤʝʥ ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʳש ʦץʫ 

ʞʦʩʧʘʨʳʥʘ ʩᴅʡʢʝʩ ᴅʨʪװʨʣʽ ʧᴅʥʜʝʨ ʙʦʡʳʥʰʘ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʘʥ ʪײʨʘʜʳ. ɹʘʨʣʳץ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞװʢʪʝʫ ʦשʘʡ ʞᴅʥʝ ʘʚʪʦʨʣʳץײץ ץʳץʧʝʥ ץʦʨסʘʣסʘʥ. פʘʞʝʪʪʽ ʤʘʪʝʨʠʘʣʜʳ ʢʝʟ-

ʢʝʣʛʝʥ ʬʦʨʤʘʪʪʘ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʧᴅʥʽ ʤʝʥ ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ ײץʨʳʣʳʤʜʳץ ʢʘʪʘʣʦʛʪʘʨʜʘʥ 

ʪʘʙʫסʘ ʙʦʣʘʜʳ. פʘʞʝʪ ʙʦʣʩʘ, ʢʽʪʘʧʭʘʥʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʳ ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʜʘʥ ʙʘʩץʘ ʩʘʥʜʳץ 

ʢʽʪʘʧʭʘʥʘʣʘʨסʘ ץʦʣ ʞʝʪʽʤʜʽʣʽʢ ʧʝʥ ʩʽʣʪʝʤʝʣʝʨʛʝ ʠʝ ʙʦʣʘʜʳ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʪʝʭʥʦʣʦʛʠʷ ʜʘʤʳסʘʥ ʟʘʤʘʥʜʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʫ ץʘʞʝʪ. 

ʆץʳʪʫʜʳש ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪᴅʩʽʣʜʝʨʽʥ ʞʘשʘʨʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʙʽʣʽʤʛʝ ץʦʣ ʞʝʪʽʤʜʽʣʽʢʪʽ ʢʝשʝʡʪʫ 

 ʦʣץ ʪʘʨʳʥ ʢᴇʧʰʽʣʽʢʢʝץʙʝʡʥʝ ʩʘʙʘ שʘʣʽʤʜʝʨ ʤʝʥ ʪᴅʨʙʠʝʰʽʣʝʨʜʽסײʩʳ ʤץʞʘ שʰʽʥ ʝװ ʘʞʝʪ. ʆʣץ

ʞʝʪʽʤʜʽ ʝʪʫ ʘʨץʳʣʳ ʩʪʫʜʝʥʪʪʝʨ ʜʝ, ʞʘʩ ʤʘʤʘʥʜʘʨ ʜʘ ᴇʟʜʝʨʽʥʝ ץʘʞʝʪʪʽʩʽʥ ʘʣʘ ʘʣʘʜʳ. 

 .ʤʪʳʣʫʜʘײ ʘʙʽʣʝʪʪʽ, ʙʽʣʽʤʜʽ ʞʘʩʪʘʨʜʳ ʪᴅʨʙʠʝʣʝʫʛʝץ ʩʪʘʥ ʙᴅʩʝʢʝʛʝץʘʟʘפ ʘʟʽʨʛʽפ

ʄסײʘʣʽʤʜʝʨʜʽש ʤᴅʨʪʝʙʝʩʽ ʞʳʣʜʘʥ-ʞʳʣסʘ ᴇʩʫʜʝ, ʦʣʘʨסʘ ʞʘסʜʘʡ ʞʘʩʘʣʫʜʘ. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ʩʘʣʘʩʳʥʜʘסʳ ʤסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʤʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ʢʝʣʝʩʽʜʝʡ 

 ʘʥסʜʘʨʣʘʥסʜʳʣʘʨ ʞᴅʥʝ ʢᴅʩʽʙʠ ʙʘסʘ ʙʦʣʘʜʳ: ʥʝʛʽʟʛʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʽʣʽʤ ʤʝʥ ʜʘסʘʨʘʩʪʳʨʫץ

ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨ. ɿʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʠʥʥʦʚʘʮʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨʜʽװ שʜʝʤʝʣʽ ᴇʩʫʽ ʞʘסʜʘʡʳʥʜʘ ʢʦʤʧʴʶʪʝʨʜʝ ץʘʨʘʧʘʡʳʤ ʜʘסʜʳʣʘʨʜʳ ʤʝשʛʝʨʫ 

ʞʝʪʢʽʣʽʢʩʽʟ. ɽʛʝʨ ʤסײʘʣʽʤʥʽש ʞʘʥ-ʞʘץʪʳ ץʳʟʳסʫʰʳʣʳסʳ װʥʝʤʽ ץʦʟסʘʣʳʩʪʘ ʙʦʣʫʳ ʢʝʨʝʢ ʝʢʝʥʽʥ 

ʙʽʣʝʪʽʥ ʙʦʣʩʘץ, ʦʥʜʘ ʠʥʥʦʚʘʮʠʷʣʘʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʽʟʜʝʫ ʧʨʦʮʝʩʽʥʜʝ װʥʝʤʽ ʙʦʣʫʳ ʢʝʨʝʢ. 

ʕʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ʞװʡʝʩʽ ʙʦʡʳʥʰʘ ʤסײʘʣʽʤʜʝʨʜʽש ʙʽʣʽʢʪʽʣʽʢ ʜʝשʛʝʡʣʝʨʽʥ ʢʝʣʝʩʽ 

ʘʩʧʝʢʪʽʣʝʨʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

 ʛʝʡ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʽʢשʣ ʜʝײʛʝʡ. ɹשʘʨʘʧʘʡʳʤ-ʘʜʘʧʪʠʚʪʽ ʜʝפ .1

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʜʘסʜʳʣʘʨʳʥ, ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʙʘʣʳ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳ ʧʘʡʜʘʣʘʥʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʝʩʢʝʨʝʜʽ. 

2. ɯʩ-ᴅʨʝʢʝʪʪʽש ʽʟʜʝʫ ʜʝשʛʝʡʽ. ʄסײʘʣʽʤ ʽʩ ʞװʟʽʥʜʝ ɸʂʊ-ʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʥʝʛʽʟʜʝʨʽʥ ʠʛʝʨʝʜʽ. 

3. ɾװʡʝʣʽʢ ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʜʝשʛʝʡ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫ-ᴅʜʽʩʪʝʤʝʣʽʢ ײץʨʘʣʜʘʨʜʳ 

ᴅʟʽʨʣʝʫ, ʚʝʙ-ʩʘʡʪ ʞʘʩʘʫ. [1, 40 ʙ.] 

ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʇʦʨʪʘʣסʘ ץʘʡ ʞʝʨʜʝ ץʦʩʳʣʫʳʥʘ ץʘʨʘʤʘʩʪʘʥ ᴅʨ 

ʧʘʡʜʘʣʘʥʫʰʳסʘ ʳסשʘʡʣʳ ᴅʨ ʪװʨʣʽ ʬʦʨʤʘʪʪʘסʳ ʘץʧʘʨʘʪʪʳ ײʩʳʥʫʳ ʢʝʨʝʢ. 

ʎʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ ʤסײʘʣʽʤʜʝʨʛʝ ʩʘʙʘץ ʙʝʨʫʛʝ, ʩʦʥʜʘʡ-ʘץ ʩʘʙʘץʪʘʨסʘ ʞᴅʥʝ 

ʘʥʳץʪʘʤʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ʨʝʪʽʥʜʝ ᴇʟ ʙʝʪʽʥʰʝ ʜʘʡʳʥʜʘʣʘ ʘʣʘʪʳʥ ʦץʫʰʳʣʘʨסʘ ץʦʣ ʞʝʪʽʤʜʽ 
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ʙʦʣʘʜʳ. ʉʘʥʜʳץ ʦץʳʪʫ ʨʝʩʫʨʩʪʘʨʳ ʤסײʘʣʽʤʜʝʨʛʝ ᴅʨʪװʨʣʽ ʦץʫ ʤʘץʩʘʪʪʘʨʳ װʰʽʥ ʦץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫʽ ʢʝʨʝʢ. 

ɾʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫ ʞװʡʝʣʝʨʽ װʰʽʥ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ʜʘʤʳʪʫʜʳש ʩʪʘʥʜʘʨʪʪʘʨʳ ʤʝʥ ʝʨʝʞʝʣʝʨʽ ʙʘʨ. 

ʉʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʜʘʤʳʪʫ ʚʠʜʝʦ-ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʠʥʪʝʨʧʨʝʪʘʮʠʷסʘ 

ʥʝʛʽʟʜʝʣʛʝʥ. ʂʝʟ-ʢʝʣʛʝʥ ʪʘʧʩʳʨʤʘ ʜʠʘʣʦʛ ʪװʨʽʥʜʝ ʢᴇʨʩʝʪʽʣʝʜʽ. 

ʆץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʦʡʣʘʫʳʥʳש ᴇʩʫʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥ ʥʘץʪʳ ᴅʣʝʤ - ʙײʣ ʩʘʥʜʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ. ʉʘʥʜʳץ ʘץʧʘʨʘʪ ʢᴇʟʜʝʨʽʥʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: ʩʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳ, 

ʵʣʝʢʪʨʦʥʜʳ ʦץʫʣʳץʪʘʨ, ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʫ ײץʨʘʣʜʘʨʳ, ʚʠʨʪʫʘʣʜʳ ʟʝʨʪʭʘʥʘ, ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ 

ʘץʧʘʨʘʪ ʢᴇʟʽ (ʩʘʥʜʳץ ʤʫʟʝʡ, ʢʽʪʘʧʭʘʥʘ, ʵʥʮʠʢʣʦʧʝʜʠʷ ʞᴅʥʝ ʪ.ʙ.). 

ʕʣʝʢʪʨʦʥʜʳ ʦץʳʪʫʜʘ ʤסײʘʣʽʤʜʝʨʜʽײץ שʟʳʨʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʫʜʳ ʢʝʣʝʩʽ ʢʝʟʝשʜʝʨʜʝ ʘʥʳץʪʘʫסʘ 

ʙʦʣʘʜʳ ʜʝʧ ʦʡʣʘʡʤʳʥ: çʤʠʥʠʤʘʣʜʳ ʢʦʤʧʴʶʪʝʨʣʽʢè ʜʘסʜʳʣʘʨ Ÿ ɸʂʊ ײץʟʳʨʝʪʪʽʣʽʛʽ Ÿ ʮʠʬʨʣʳץ 

ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ Ÿ ʮʠʬʨʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳʥ ʜʘʤʳʪʫ Ÿ ʵʣʝʢʪʨʦʥʜʳ 

ʦץʳʪʫ ʙʦʡʳʥʰʘ ʢʦʥʩʫʣʴʪʘʮʠʷʣʘʨ. ɽʛʝʨ ʙײʣ ʧʨʦʮʝʩʪʽ ʪʦʣʳץ ʮʠʢʣ ʜʝʧ ʘʪʘʡʪʳʥ ʙʦʣʩʘץ, ʦʥʜʘ ʙײʣ 

ʮʠʢʣʜʽש ʤᴅʥʽ ʤסײʘʣʽʤʥʽש ᴇʟ ʰʝʙʝʨʣʽʛʽʥ ʙʘʩץʘ ʤסײʘʣʽʤʛʝ ʢʝשʝʩ ʙʝʨʫ ʘʨץʳʣʳ ʙʝʨʫʽʥʜʝ. 
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ʆʈʊɸ ʂᴄʉɯʇʊɯʂ ɹɯʃɯʄ ɹɽʈʋɼɽɻɯ ʀʅʅʆɺɸʎʀʗʃʓפ ɹɯʃɯʄ ɹɽʈʋ 

ʊɽʍʅʆʃʆɻʀʗʃɸʈʓ ɾᴄʅɽ ʆʃɸʈɼʓר ɽʈɽʂʐɽʃɯʂʊɽʈɯ 

 

ʊ.ɹ. ɹʘʡʰʳʤʳʨʦʚʘ, ʦʨʳʩ ʪʽʣʽ ʤסײʘʣʽʤʽ 

ɸ.ʊ. ʉʘʧʘʨʘʣʠʝʚʘ, ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʤסײʘʣʽʤʽ 

ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ɹʘʣϨʘʰ ʘʫʜʘʥʳ, ɹʘϨʙʘϨʪʳ ʘʫʳʣʳ çˉ1 ɾʘʤʙʳʣ ʘʪʳʥʜʘϤʳ ʦʨʪʘ ʤʝʢʪʝʙʽè 

ʄʂʄ 

 

ʊװʡʽʥʜʝʤʝ. פʘʟʘץʩʪʘʥʜʘסʳ  ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ʝʣʽʤʽʟʜʝ ʙʦʣʳʧ ʞʘʪץʘʥ ʞʘסʜʘʡʣʘʨסʘ 

ʙʘʡʣʘʥʳʩʪʳ, װʣʢʝʥ  ᴇʟʛʝʨʽʩʪʝʨʜʽ ʙʘʩʪʘʥ ʢʝʰʫʜʝ. ױʩʳʥʳʣʳʧ ʦʪʳʨסʘʥ ʤʘץʘʣʘʜʘ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘסʳ 

ʦץʳʪʫ װʨʜʽʩʽʥ ʞʘשʘʰʘʣʘʥʜʳʨʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʆʩʳ ʙʘסʳʪʪʘ ʙʽʣʽʤ 

ʙʝʨʫʜʽש ᴅʨʪװʨʣʽ ʥײʩץʘʜʘסʳ ʤʘʟʤײʥʳ, ײץʨʳʣʳʤʳ, סʳʣʳʤסʘ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʞʘשʘ 

ʠʜʝʷʣʘʨ, ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʘʣʳ ʞʘʟʳʣסʘʥ. ʀʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ 

ʦץʳʪʫʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʤʘשʳʟʜʳʣʳסʳ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝʛʽ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʪװʨʣʝʨʽ ʞᴅʥʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʦץʳʪʫʜʳש 

ʜᴅʩʪװʨʣʽ ʞᴅʥʝ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʩʠʧʘʪʪʘʤʘ ʞʘʩʘʣסʘʥ. 

ʀʥʥʦʚʘʮʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʫ,  ʩʪʫʜʝʥʪʪʝʨʜʽש ʢᴅʩʽʙʠ ʜʘʡʳʥʜʳסʳʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳ ʙʦʣʘʰʘץ 

ʙʘʩʰʳʣʘʨ ʤʝʥ ץʳʟʤʝʪʢʝʨʣʝʨ ʨʝʪʽʥʜʝ, ʪʝʢ ʪʝʨʝש ʙʽʣʽʤʜʽ ʤʝשʛʝʨʪʽʧ ץʘʥʘ ץʦʡʤʘʡ ᴅʨ ʪװʨʣʽ ʘʫץʳʤʜʳ 

ᴇʟʛʝʨʽʩʪʝʨʛʝ ʪʝʟ ʙʝʡʽʤʜʝʣʽʧ, ʧʨʦʙʣʝʤʘʣʳץ  ʞʘסʜʘʡʜʳ ᴇʟ ʝʨʢʽʤʝʥ ʰʝʰʝ ʘʣʘʪʳʥ ʞᴅʥʝ ʜʝ ʘʣסʘʥ 

ʙʽʣʽʤʜʝʨʽʥ ʙʦʣʘʰʘץʪʘ ᴇʟʽʥʽש ʞᴅʥʝ ץʦʣ ʘʩʪʳʥʜʘסʳ ʞײʤʳʩʰʳʣʘʨʳʥʳש ʞײʤʳʩʳʥ ʞʦʙʘʣʘʫסʘ 

 ʪʠʽʤʜʽ ʬʦʨʤʘʣʘʨʳʥ, ᴅʜʽʩʪʝʨʽ ʤʝʥ שʝ שʳʪʫʜʳץʙᴅʨʽ ʦ שʥʳײʦʣʜʘʥʘ ʙʽʣʫʽ ʢʝʨʝʢ. ʄץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʽʟʜʝʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʢᴅʩʽʧ, ʙʽʣʽʤ ʙʝʨʫ, ʠʥʥʦʚʘʮʠʷ, ʞʝʢʝ ʪײʣסʘ, ʧʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ 

 

ʀʥʥʦʚʘʮʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʫ,  ʩʪʫʜʝʥʪʪʝʨʜʽש ʢᴅʩʽʙʠ ʜʘʡʳʥʜʳסʳʥ ʘʨʪʪʳʨʳʧ, ʦʣʘʨʜʳ 

ʙʦʣʘʰʘץ ʙʘʩʰʳʣʘʨ ʤʝʥ ץʳʟʤʝʪʢʝʨʣʝʨ ʨʝʪʽʥʜʝ ,ʪʝʢ ʪʝʨʝש ʙʽʣʽʤʜʽ ʤʝשʛʝʨʪʽʧ ץʘʥʘ ץʦʡʤʘʡ ᴅʨ ʪװʨʣʽ 

ʘʫץʳʤʜʳ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʪʝʟ ʙʝʡʽʤʜʝʣʽʧ,  ʧʨʦʙʣʝʤʘʣʳץ  ʞʘסʜʘʡʜʳ ᴇʟ ʝʨʢʽʤʝʥ ʰʝʰʝ ʘʣʘʪʳʥ ʞᴅʥʝ ʜʝ 

ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʙʦʣʘʰʘץʪʘ ᴇʟʽʥʽש ʞᴅʥʝ ץʦʣ ʘʩʪʳʥʜʘסʳ ʞײʤʳʩʰʳʣʘʨʳʥʳש ʞײʤʳʩʳʥ ʞʦʙʘʣʘʫסʘ 



234 

 

 ʪʠʽʤʜʽ ʬʦʨʤʘʣʘʨʳʥ, ᴅʜʽʩʪʝʨʽ ʤʝʥ שʝ שʳʪʫʜʳץʙᴅʨʽ ʦ שʥʳײʦʣʜʘʥʘ ʙʽʣʫʽ ʢʝʨʝʢ. ʄץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʽʟʜʝʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ.    

ʆץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʜʝʪʪʝ ʦץʳʪʫʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ᴅʜʽʩʽ ʜʝʧ ʘʪʘʣʘʜʳ. ʆʥʜʘ ʥʝʛʽʟʛʽ 

ʬʫʥʢʮʠʷʥʳ ʦץʳʪʫ ײץʨʘʣʳ ʦʨʳʥʜʘʡʜʳ. פʦסʘʤʥʳש ʢᴅʩʽʙʠʣʽʢ ʜʝשʛʝʡʽʥʝ ץʦʡʳʣʘʪʳʥ ʞʘשʘ 

ʪʘʣʘʧʪʘʨʳ, ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽ ʢᴇʟʜʝʡʜʽ. ʂᴅʩʽʙʠ ʙʽʣʽʤ 

ʙʝʨʫʜʝʛʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ᴅʨʪװʨʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫʜʽש ʠʥʥʦʚʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ, װʥʝʤʽ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʪʳʥ ᴅʣʝʤʜʝ, ᴇʥʜʽʨʽʩʪʽʢ ץʳʟʤʝʪʢʝ 

ʤʘʤʘʥʜʘʨ ʜʘʷʨʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʦץʳʪʫʜʳש ʤᴅʥʽ, ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ʘʜʘʤʥʳש 

ʧʦʪʝʥʮʠʘʣʜʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʞᴅʥʝ ʦʣʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʙʘסʳʪʪʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ: ʪײʣסʘסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ; ʧʨʦʙʣʝʤʘʣʳץ 

ʦץʳʪʫ; ʙʣʦʢʪʳץ-ʤʦʜʫʣʴʜʽʢ ʦץʳʪʫ; ʞʦʙʘʣʘʨ ᴅʜʽʩʽ; ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʞʘʪʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʘʨʪʫ, ʪײʣסʘʥʳ ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫʜʽש 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ, ʞᴅʥʝ ʜʝ ʙʦʣʘʰʘץʪʘסʳ ʢᴅʩʽʙʠ ץʳʟʤʝʪʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥ, ʞʦסʘʨʳ ʙʽʣʽʢʪʽ 

ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ɾʦסʘʨʳʜʘ ײʩʳʥʳʣסʘʥ ᴅʨ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʘʨʘʩʪʳʨʳʧ, ʞᴅʥʝ ʦʥʳ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ 

 .ץʤʢʽʥʜʽʛʽʥ ʪʘʣʜʘʡʳװʦʣʜʘʥʫ ʤץ

1. ɾʝʢʝ ʪײʣסʘסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ: 

 ʳʪʫ ʙʝʣʩʝʥʜʽ ʜʘʤʳʧץʘʥ ʦסʳʪʪʘʣסʘ ʙʘסʘסʣײʳʪʪʘ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʞʝʢʝ ʪץʘʟʽʨʛʽ ʫʘפ

ʢʝʣʝʜʽ. ʂʝʡʙʽʨʝʫʣʝʨ ʦʥʳ ᴅʨ ʪװʨʣʽ ʜʝשʛʝʡʜʝʛʽ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ײʡʳʤʜʘʩʪʳʨʫ, ʞᴅʥʝ ײʩʳʥʫ 

ʘʨץʳʣʳ, ʞʝʢʝ ʢᴇʟץʘʨʘʩʪʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʳ ץʘʨʘʩʪʳʨʘʜʳ. ɹʘʩץʘʣʘʨʳ ʞʝʢʝ ʪײʣסʘסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʦץʳʪʫʜʳ, ʦץʫʰʳʥʳש ʞʝʢʝ ץʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. 

ʊײʣסʘ-ʙײʣ ʘʜʘʤʥʳש ᴅʣʝʫʤʝʪʪʽʢ ʪʘʙʠסʘʪʳʥ ʢᴇʨʩʝʪʫ, ʦʥʳ ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ ᴇʤʽʨʜʽש 

ʩʫʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫ, ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞᴅʥʝ ʦʙʲʝʢʪʠʚʪʽ ץʳʟʤʝʪ ʢʦʥʪʝʢʩʪʽʥʜʝ ᴇʟʽʥ-ᴇʟʽ 

ʘʰʘʪʳʥ ʞʝʢʝ ʧʨʠʥʮʠʧʪʽש ʪʘʩʳʤʘʣʜʘʫʰʳʩʳ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʫ װʰʽʥ ʞʘʩʘʣסʘʥ סײʳʤ. ɾʝʢʝ 

 ʠ ʜʝʨʝʢʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʞʝʢʝסʪʘʙʠ שʘ ʦʥʳסʫʰʳץʰʽʥ, ᴅʨ ʦװ ʡʣʝʩʽʤʜʽ ʜʘʤʳʪʫװ ʘʩʠʝʪʪʝʨʜʽץ

ʢᴇʟץʘʨʘʩ ץʘʞʝʪ. ɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, ᴅʨ ʩʪʫʜʝʥʪ װʰʽʥ ʩᴅʪʪʽʣʽʢ ʞʘסʜʘʡʳʥ ʤʦʜʝʣʴʜʝʫ ,ʩʪʫʜʝʥʪʪʽש 

ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʽʥ ʜʘʤʳʪʫסʘ, ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʜʳ ʘʨʪʪʳʨʫסʘ, ᴇʟʽʥʜʽʢ ʤʘשʳʟʜʳʣʳץ ʩʝʟʽʤʽʥ 

ʜʘʤʳʪʫסʘ ᴅʢʝʣʝʜʽ, ʷסʥʠ ʦʥʳש ᴅʨʽ ץʘʨʘʡסʳ ʢᴅʩʽʙʠ ץʳʟʤʝʪʢʝ ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʘʜʳ. 

ʉʘʙʘץʪʘסʳ ʩᴅʪʪʽʣʽʢ ʞʘסʜʘʡʳ ʤʝʡʽʨʽʤʜʽʣʽʢ ʘʪʤʦʩʬʝʨʘʩʳʥ ײץʨʫʜʘʥ, ʜײʨʳʩ ʝʤʝʩ ʞʘʫʘʧʪʘʥ ץʦʨץʫʜʳ 

ʞʝשʽʣʜʝʪʫʜʝʥ, ʙʽʣʽʤ ʘʣʫסʘ ʜʝʛʝʥ ʞʦסʘʨʳ ʳʥʪʘʜʘʥ, ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʜʘʥ, ᴇʟ ʙʽʣʽʤʽʥ ʪʘʣʜʘʫסʘ ʜʝʛʝʥ 

ʳʥʪʘʣʘʥʫʜʘʥ ʙʘʩʪʘʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʞʝʢʝ ʪײʣסʘסʘ ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽ: 

- ʘʥʳץʪʘʣסʘʥ ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ץʘʨʘʡ ʩʪʫʜʝʥʪ ʪײʣסʘʩʳʥʳש ʜʘʤʫʳ ʤʝʥ ᴇʟʽʥ-ᴇʟʽ 

ʜʘʤʳʪʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ; 

- ᴅʨʙʽʨ ʙʽʣʽʤ ʘʣʫʰʳסʘ ʦʥʳץ שʘʙʽʣʝʪʽʥʝ, ʙʝʡʽʤʜʽʣʽʛʽʥʝ, ץʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʩʫʙʲʝʢʪʠʚʪʽ 

ʪᴅʞʽʨʠʙʝʩʽʥʝ,  ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽʥʜʝ ,ᴇʟʽʥ  ʽʩʢʝ ʘʩʳʨʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʙʝʨʫ; 

 שʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙʝʣʛʽʣʽ ʙʽʨ ʠʥʪʝʣʣʝʢʪʪʽס ʛʝʡʽʥשʜʳ ʜʝסʦʣ ʞʝʪʢʽʟʽʣʛʝʥ ʙʽʣʽʤ, ʜʘץ -

 .ʘʣʳʧʪʘʩʫʳʥ ʜʘ ʝʩʢʝʨʫץ

ɽש ʙʘʩʪʳʩʳ, ʩʪʫʜʝʥʪʪʽש ʢᴅʩʽʙʠ ʜʘʡʳʥʜʳסʳ ʙʽʣʽʤʥʽש, ʜʘסʜʳʣʘʨʜʳש ʞʠʳʥʪʳסʳʤʝʥ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʥʳש ʞʝʢʝ ץʘʙʽʣʝʪʪʝʨʽʥʽש ʞʠʳʥʪʳסʳʤʝʥ ʜʝ ʘʥʳץʪʘʣʘʜʳ. 

ʆʩʳ ʠʥʥʦʚʘʮʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ץʦʣʜʘʥʫ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘʩʳʥ 

ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ װʣʢʝʥ ʦש ʥᴅʪʠʞʝʛʝ ᴅʢʝʣʝʜʽ. 

2. ʇʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ 

ʇʨʦʙʣʝʤʘʣʳץ ʦץʳʪʫ ʩʪʫʜʝʥʪʪʝʨʛʝ ʞʘשʘ ʙʽʣʽʤ ʤʝʥ ʽʩ-ᴅʨʝʢʝʪ ʪᴅʩʽʣʜʝʨʽʥ ʜʝʨʙʝʩ ʽʟʜʝʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʤᴅʩʝʣʝʣʝʨʽʥ ʜᴅʡʝʢʪʽ ʞᴅʥʝ ʤʘץʩʘʪʪʳ ʪװʨʜʝ 

 ʘ ʙʽʣʽʤʜʽ ʙʝʣʩʝʥʜʽ ʠʛʝʨʝʜʽ. ɼʝʤʝʢ, ʦʣשʳʤʝʥ ʞʘסʙʘʩʰʳʣʳ שʘʣʽʤʥʽסײʘʤʪʠʜʳ, ʦʣʘʨ ʤץ ʩʳʥʫʜʳײ

ʦʡʣʘʫʜʳש ʝʨʝʢʰʝ ʪװʨʽʥ, ʩʝʥʽʤ ʪʝʨʝשʜʽʛʽʥ, ʙʽʣʽʤʜʽ ʠʛʝʨʫʜʽש ʙʝʨʽʢʪʽʛʽʥ ʞᴅʥʝ ʦʣʘʨʜʳ ʧʨʘʢʪʠʢʘʣʳץ 

ʽʩ-ᴅʨʝʢʝʪʪʝ ʰʳסʘʨʤʘʰʳʣʳץ ץʦʣʜʘʥʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣ ʞʝʪʽʩʪʽʢʢʝ ʞʝʪʫ 

ʤʦʪʠʚʘʮʠʷʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ, ʦץʫʰʳʣʘʨʜʳש ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘʜʳ.  

3. ɹʣʦʢʪʳ-ʤʦʜʫʣʴʜʽ ʦץʳʪʫ 
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ɹʣʦʢʪʳ-ʤʦʜʫʣʴʜʽ ʦץʳʪʫ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʞװʡʝʩʽʥʽש ʙʘʣʘʤʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘ 

ʙʝʣʛʽʣʽ ʙʽʨ ʧᴅʥʥʽש ʙװʢʽʣ ʦץʫ ʧʨʦʮʝʩʽ ʤʦʜʫʣʴʜʽʢ ʙʘסʜʘʨʣʘʤʘʤʝʥ ײʩʳʥʳʣסʘʥ. 

ʄʦʜʫʣʴʜʽʢ ʙʘסʜʘʨʣʘʤʘ ᴅʨ ʤʦʜʫʣʴʜʽש ʘʣʜʳʥʘ ץʦʡʳʣסʘʥ ʢʝʰʝʥʜʽ ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪʪʘʥ 

(ɼʄ) ʪײʨʘʜʳ. ʂʝʰʝʥʜʽ ɼʄ-ʪʘʥ ʠʥʪʝʛʨʘʮʠʷʣʳץ ʤʘץʩʘʪ (ʀʄ) ʪʫʳʥʜʘʡʜʳ. ᴆʟ ʢʝʟʝʛʽʥʜʝ ʀʄ  ʞʝʢʝ 

ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪץʘ ʠʝ ʙʦʣʫʳ ʤװʤʢʽʥ. ɾɼʄ ʥʝʛʽʟʽʥʜʝ ʞʝʢʝ ʦץʫ ʵʣʝʤʝʥʪʪʝʨʽ (ʆʕ) 

ʝʨʝʢʰʝʣʝʥʝʜʽ. ᴄʨʙʽʨ ʞʝʢʝ ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪ ʙʽʨ ʦץʫ ʵʣʝʤʝʥʪʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʅᴅʪʠʞʝʩʽʥʜʝ 

ʤʘץʩʘʪʪʘʨ ʢʘʩʢʘʜʳ ײץʨʳʣʘʜʳ: ɼʄʂ ï ʀʄ ï ɾɼʄ ï ʆʕ. 

ʊʘץʳʨʳʧʪʳש ʥʝʛʽʟʛʽ ʤʘʪʝʨʠʘʣʳʥʳש ʰʦסʳʨʣʘʥסʘʥ ʧʨʝʟʝʥʪʘʮʠʷʩʳ, ᴅʨ ʦץʫʰʳʥʳש ᴇʟʽʥʜʽʢ ʽʩ-

ᴅʨʝʢʝʪʽʤʝʥ װʡʣʝʩʫʽʥʝ ʞᴅʥʝ ʙʘʨʣʳסʳ ʙʽʨʛʝ ʦʩʳʥʜʘʡ ʤʘʪʝʨʠʘʣʜʳ ʟʝʨʪʪʝʫʜʽש ʙʝʣʛʽʣʽ ʙʽʨ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʙʝʨʝʜʽ. ɹײʣ ʪʘץʳʨʳʧʪʳש ʞʘʣʧʳ ʞʘסʜʘʡʳʥ ʥʘץʪʳ ʘʥʳץʪʘʫסʘ, ʤʘʪʝʨʠʘʣʜʳ 

ʪײʪʘʩʪʳץʪʘ ײʩʳʥʫסʘ, ʟʝʨʪʪʝʣʛʝʥ ʙʽʣʽʤʥʽש ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳʣʳסʳʥ ʩʝʟʽʥʫʛʝ, ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʣʝʨʜʽ ʪᴅʫʝʣʩʽʟ ʽʟʜʝʫʛʝ ʞᴅʥʝ ʪʘʣץʳʣʘʫסʘ ץʘʪʳʩʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

3. ɾʦʙʘ ᴅʜʽʩʽ 

"ɾʦʙʘʣʘʨ ᴅʜʽʩʽ ï ʙײʣ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ, ʦʥʳש ʤʘץʩʘʪʳ ʥʘץʪʳ ʙʽʣʽʤʜʽ 

ʠʥʪʝʛʨʘʮʠʷʣʘʫסʘ ʝʤʝʩ, ʦʣʘʨʜʳ ץʦʣʜʘʥʫסʘ ʞᴅʥʝ ʞʘשʘ ʙʽʣʽʤ ʘʣʫסʘ (ʢʝʡʜʝ ᴇʟʽʥ-ᴇʟʽ ʪᴅʨʙʠʝʣʝʫ 

ʘʨץʳʣʳ) ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ʞʘשʘ ʪᴅʩʽʣʜʝʨʽʥ ʠʛʝʨʫʛʝ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫסʘ ʙʘסʳʪʪʘʣסʘʥ" (ʠ. ɼ. ʏʝʯʝʣʴ) 

ɾʦʙʘ ᴅʜʽʩʽʥʽש ʤᴅʥʽ-ʤᴅʩʝʣʝʥʽש ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʜʘʤʫʳ ʘʨץʳʣʳ ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪץʘ ʞʝʪʫ 

 .ʪʘʣʫʳ ʢʝʨʝʢץʥᴅʪʠʞʝʤʝʥ ʘʷ ץʘʥ  ʧʨʘʢʪʠʢʘʣʳסʨʜʝ ʞʘʩʘʣװʪʳ ʪץʜʘʡ ʞʘʩʘʫ, ʦʣ ʥʘסʰʽʥ ʞʘװ

ɾʦʙʘʣʳץ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ-ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש, ʙʝʣʛʽʣʽ ʙʽʨ ʙʽʣʽʤ ʢᴇʣʝʤʽʥ ʠʛʝʨʫʜʽ 

ʢᴇʟʜʝʡʪʽʥ, ʙʝʣʛʽʣʽ ʙʽʨ ʢᴅʩʽʙʠ ʧʨʦʙʣʝʤʘʣʘʨסʘ ץʳʟʳסʫʰʳʣʳסʳʥ ʳʥʪʘʣʘʥʜʳʨʫ ʞᴅʥʝ ʞʦʙʘʣʳץ ʽʩ-

ᴅʨʝʢʝʪ ʘʨץʳʣʳ, ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʧʨʘʢʪʠʢʘʜʘ  ץʦʣʜʘʥʫʜʳ ʢᴇʨʩʝʪʫ. 

 ʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳץʪʘʥ ʦץʪʳץʘʰʳפ .4

ɹʽʣʽʤ ʙʝʨʫʜʽש ʩʪʨʘʪʝʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʽ ʙʦʡʳʥʰʘ, ʤʘʤʘʥʜʘʨ ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ 

ʬʦʨʤʘʩʳʥ  - 21 סʘʩʳʨʜʳש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽ ʜʝʧ ʘʪʘʡʜʳ. 

 ʣ ʙʽʣʽʤ ʘʣʫʰʳ ʤʝʥ ʧʝʜʘʛʦʛײï ʙ (ɹʊפ) ʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳץʪʳץʘʰʳפ

 ,ʠʤʳʣʳ ʢʝʟʽʥʜʝץ-ʝʤʝʩ ʞʘʥʘʤʘ ᴇʟʘʨʘ ʽʩ ץʥʝʤʝʩʝ ʪʦʣʳ (ʪʘץʪʳץʘʰʳץ) ʞʘʥʘʤʘ שʳʟʤʝʪʢʝʨʜʽץ

ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʥʝʛʽʟʽʥʝʥ ʽʩʢʝ 

ʘʩʳʨʳʣʘʪʳʥ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ.  

ɹʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥʽפ  שɹʊ-ʥʳ ʧʘʡʜʘʣʘʥʫʜʳש ʤʘץʩʘʪʳ -  ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʙʽʣʽʤ ʙʝʨʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ, ʪʽʢʝʣʝʡ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʪײʨסʳʣʳץʪʳ ʞʝʨʽ, ʥʝʤʝʩʝ ʦʥʳש ʫʘץʳʪʰʘ 

ʪײʨסʳʣʳץʪʳ ʞʝʨʽ ʙʦʡʳʥʰʘ  ʙʽʣʽʤ ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 :ʩʘʪʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽץʤʘ שɹʊ ʧʘʡʜʘʣʘʥʫʜʳפ

- ɾʦסʘʨʳ ʞᴅʥʝ ʦʨʪʘ ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤʽ ʙʘʨ ʙʽʣʽʢʪʽ ʤʘʤʘʥʜʘʨסʘ ץʦסʘʤ ʤʝʥ ʤʝʤʣʝʢʝʪʪʽש 

 .ʘʪʪʘʥʜʳʨʫסʘʥʘץ ʘʞʝʪʪʽʣʽʢʪʝʨʽʥץ

- ɾʝʢʝ ʪײʣסʘʥʳש ʙʽʣʽʤ ʘʣʫ ץʘʞʝʪʪʽʣʽʛʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫ. 

- ʆץʳʪʫʜʳש ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʙʝʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ. 

- ɹʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʪʽʢʝʣʝʡ ʦʣʘʨʜʳש ʪײʨסʳʣʳץʪʳ ʥʝʤʝʩʝ 

ʫʘץʳʪʰʘ ʙʦʣʘʪʳʥ ʞʝʨʽ ʙʦʡʳʥʰʘ ʠʛʝʨʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʫ. 

- ɹʽʣʽʤ ʘʣʫʰʳסʘ ʳסשʘʡʣʳ, ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽ װʰʽʥ, ᴅʨʪװʨʣʽ ʘץʧʘʨʘʪʪʳץ 

ʨʝʩʫʨʩʪʘʨʜʳ ʝʨʢʽʥ ʧʘʡʜʘʣʘʥʫ. 

- ʆץʫ װʨʜʽʩʽʥʽש ʪײʣסʘʣʳץ ʙʘסʳʪʪʳʣʳסʳʥ ʢװʰʝʡʪʫ, ʙʽʣʽʤ ʘʣʫʰʳʥʳש ᴇʟʽʥʜʽʢ ʞײʤʳʩʳʥ 

 .ʳʥʜʘʪʫ ʞᴅʥʝ ʪ. ʙץʘʨץ

 ʪʘ ʪʝʟ ᴅʨʝʢʝʪ ʝʪʫץʳʤʳ, ʥʘʨʳסʳʥʜʳ ʘץʘʨץ שʧʘʨʘʪʪʳץʨʣʽ ʘװʟʘʤʘʥʘʫʠ ʜʘʤʫʳ, ᴅʨʪ שʘʤʥʳסʦפ

 ,ʜʳʣʘʨʳʥסʤʳʩ ʽʩʪʝʫ ʜʘײʳ ʤʘʤʘʥ ʤʝʥ ʢᴇʰʙʘʩʰʳʜʘʥ ʢʦʤʘʥʜʘʜʘ ʞסʘʟʽʨʛʽ ʟʘʤʘʥץ ,ʘʞʝʪʪʽʣʽʛʽץ

ʟʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʦʨʪʘʩʳʥʜʘ, ʰʝʰʽʤ ץʘʙʳʣʜʘʫʜʘ ʜʝʨʙʝʩʪʽʢʪʽ, ᴇʟʽʥ-ᴇʟʽ ʜʘʤʳʪʫ 

 ʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳץ ʳ ʧʝʜʘʛʦʛʪʝʨʛʝסʘʟʽʨʛʽ ʟʘʤʘʥץ ʜʘʤʫʳ שʘʤʥʳסʦפ .ʘʙʽʣʝʪʽʥ ʪʘʣʘʧ ʝʪʝʜʽץ

ᴇʟʛʝʨʪʝʜʽ, ʦʣʘʨ ᴇʟ ʤʘʤʘʥʜʳסʳ ʩʘʣʘʩʳʥʜʘ ײץʟʳʨʝʪʪʽ ʙʦʣʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦץʳʪʳʣʘʪʳʥ ʧᴅʥ ʪʫʨʘʣʳ 

ʪʝʨʝש ʙʽʣʽʤʤʝʥ ʙᴇʣʽʩʫʛʝ, ʩʦʥʜʘʡ-ʘץ ʩʪʫʜʝʥʪʪʝʨʜʽ ʦץʫ, סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞᴅʥʝ ᴇʟʽʥʜʽʢ ʞײʤʳʩץʘ 

ʙʝʣʩʝʥʜʽ ʪʘʨʪʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ, ʞʘשʘ ʦץʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʠʛʝʨʫʛʝ ʜʘʡʳʥ ʙʦʣʫʳ ʢʝʨʝʢ.  

ʀʥʥʦʚʘʮʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ, ʦץʳʪʫʰʳ ʤʝʥ ʩʪʫʜʝʥʪ ʪײʣסʘʩʳʥʳש 

ᴅʣʝʫʝʪʪʽ ʜʘʤʫʳʥʘ ᴇʟ ᴇʟʛʝʨʽʩʪʝʨʽʥ ᴅʢʝʣʝʜʽ, ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳ ʜʘʤʫʳʥʘ ʳץʧʘʣ 

ʝʪʝʜʽ. 
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çʂɺɸɼʈɸʊ ʊתɹɯʈè ʊɸפʓʈʓɹʓʅ ʆפʓʊʋ ɽʈɽʂʐɽʃɯʂʊɽʈɯ 

 

ɸ. ɹʘʪʳʨʙʝʢʦʚʘ, ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʽש ʤסײʘʣʽʤʽ 

ˉ10 ϧʘʡʥʘʨ ʤʝʢʪʝʧ-ʛʠʤʥʘʟʠʷʩʳ, ʊϮʨʢʽʩʪʘʥ ʦʙʣʳʩʳ, ɾʝʪʽʩʘʡ ʘʫʜʘʥʳ, ɸʩʳϨ-ʘʪʘ ʢʝʥʪʽ 

 

ʊװʡʽʥʜʝʤʝ. ʂʚʘʜʨʘʪ ʪװʙʽʨʜʽ ץʘʨʘʧʘʡʳʤ ʝʪʫ ʦשʘʡ ʢᴇʨʽʥʫʽ ʤװʤʢʽʥ ʝʤʝʩ. ʉʽʟ ʞʘʡ סʘʥʘ ʩʘʥʜʳ 

ʙʝʣʛʽʣʝʧ, ʪװʙʽʨ ʙʝʣʛʽʩʽʥʝʥ ʙʘʨʣʳץ ʢʚʘʜʨʘʪʪʘʨʜʳ ʘʣʫʳשʳʟ ʢʝʨʝʢ. ɽש ʞʠʽ ʢʝʟʜʝʩʝʪʽʥ ʢʚʘʜʨʘʪʪʘʨʜʳ 

ʝʩʪʝ ʩʘץʪʘʧ, ʩʘʥʜʳ ץʘʣʘʡ ʝʩʝʧʪʝʫ ʢʝʨʝʢʪʽʛʽʥ ʙʽʣʽʧ, ʢʚʘʜʨʘʪ ʪװʙʽʨʣʝʨʽʥ ʦשʘʡ ʞʝשʽʣʜʝʪʫʛʝ ʙʦʣʘʜʳ. 

ɹʽʨʽʥʰʽʜʝʥ, ʢʚʘʜʨʘʪ ʪװʙʽʨʜʽש ʬʘʢʪʦʨʠʟʘʮʠʷ ʧʨʦʮʝʜʫʨʘʩʳʥʳש ʤʘץʩʘʪʳʥ ʘʥʳץʪʘʡʤʳʟ. ʄʘץʩʘʪʳ - 

ʂʚʘʜʨʘʪ ʪװʙʽʨʜʽ ʞʝשʽʣʜʝʪʽʧ, ʦʥʳ ʝʩʝʧʪʝʫʛʝ ʳסשʘʡʣʳ ʪװʨʜʝ ʞʘʟʳשʳʟ. ʂʚʘʜʨʘʪ ʪװʙʽʨʜʽש 

ʬʘʢʪʦʨʠʟʘʮʠʷʩʳ - ʙʽʨ-ʙʽʨʽʥʝ ʢᴇʙʝʡʪʽʣʛʝʥ ʞʘסʜʘʡʜʘ ʪװʧʥײʩץʘסʘ ʪʝש ʙʦʣʘʪʳʥ ʝʢʽ ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ 

ʢᴇʧ ʩʘʥʜʘʨʜʳ ʪʘʙʫ. ʄʳʩʘʣʳ: 4 Ĭ 4 = 16. ɽʛʝʨ ʩʽʟ ʬʘʢʪʦʨʣʘʨʜʳ ʪʘʧʩʘשʳʟ, ʢʚʘʜʨʘʪ ʪװʙʽʨʽʤʝʥ 

ᴇʨʥʝʢʪʽ ʞʝשʽʣʜʝʪʫʛʝ ʥʝʤʝʩʝ ʦʥʳ ʪʦʣʳסʳʤʝʥ ʞʦʶסʘ ʙʦʣʘʜʳ. 

ɸʥʥʦʪʘʮʠʷ. ʉʜʝʣʘʪʴ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʧʨʦʩʪʳʤ ʥʝ ʪʘʢ ʧʨʦʩʪʦ, ʢʘʢ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ. 

ɺʘʤ ʧʨʦʩʪʦ ʥʫʞʥʦ ʧʦʤʝʪʠʪʴ ʯʠʩʣʦ ʠ ʧʦʣʫʯʠʪʴ ʚʩʝ ʢʚʘʜʨʘʪʳ ʦʪ ʟʥʘʢʘ ʢʦʨʥʷ. ɿʘʧʦʤʠʥʘʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʢʚʘʜʨʘʪʳ ʠ ʟʥʘʷ, ʢʘʢ ʚʳʯʠʩʣʠʪʴ ʯʠʩʣʦ, ʤʦʞʥʦ ʣʝʛʢʦ ʫʧʨʦʩʪʠʪʴ 

ʢʚʘʜʨʘʪʥʳʝ ʢʦʨʥʠ. ɺʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʠʤ ʥʘʟʥʘʯʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʬʘʢʪʦʨʠʟʘʮʠʠ ʢʚʘʜʨʘʪʥʦʛʦ 

ʢʦʨʥʷ. ʎʝʣʴ-ʫʧʨʦʩʪʠʪʴ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠ ʟʘʧʠʩʘʪʴ ʝʛʦ ʚ ʫʜʦʙʥʦʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʬʦʨʤʝ. 

ʌʘʢʪʦʨʠʟʘʮʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ-ʥʘʭʦʞʜʝʥʠʝ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʚ ʩʣʫʯʘʝ 

ʫʤʥʦʞʝʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʨʘʚʥʳ ʦʨʠʛʠʥʘʣʫ. ʅʘʧʨʠʤʝʨ: 4 Ĭ 4 = 16. ɽʩʣʠ ʚʳ ʥʘʡʜʝʪʝ ʬʘʢʪʦʨʳ, ʚʳ 

ʤʦʞʝʪʝ ʫʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ ʩ ʢʚʘʜʨʘʪʥʳʤ ʢʦʨʥʝʤ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʫʜʘʣʠʪʴ ʝʛʦ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʢʚʘʜʨʘʪ ʪװʙʽʨ, ʩʘʥ, ʬʘʢʪʦʨʠʟʘʮʠʷ, ʝʩʝʧʪʝʫ, ᴇʨʥʝʢ. 

 

çʂʚʘʜʨʘʪ ʪװʙʽʨè ʪʘץʳʨʳʙʳʥ ʦץʳʪʫʜʘ ʦץʫʰʳʣʘʨ ʘʣʜʳʤʝʥ ʢʚʘʜʨʘʪ ʪװʙʽʨʜʽש ʘʥʳץʪʘʤʘʩʳʥ, 

ʙʝʣʛʽʣʝʥʫʽʥ, ʪʘשʙʘʩʳʥ, ʦץʳʣʫʳʥ ʙʽʣʫ ʢʝʨʝʢ. ʉʘʥʜʘʨʜʳש  ʘʨʠʬʤʝʪʠʢʘʣʳץ  ʪװʙʽʨʽʥ ʪʘʙʘ ʘʣʘʪʳʥ 

ʙʦʣʫʣʘʨʳ ץʘʞʝʪ. ʉʘʙʘץ ʩʦשʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽ ʘʨʠʬʤʝʪʠʢʘʣʳץ ʢʚʘʜʨʘʪ 

ʪװʙʽʨʜʽץ שʘʩʠʝʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʳʧ, ᴇʨʥʝʢʪʝʨʜʽש ʤᴅʥʽʥ ʪʘʫʳʧ, ʪװʨʣʽ ʜʝשʛʝʡʜʝʛʽ ʝʩʝʧʪʝʫʣʝʨʜʽ 

ʦʨʳʥʜʘʡʜʳ, ʘʣ ʢʝʡʙʽʨ ʦץʫʰʳʣʘʨ: ɸʨʠʬʤʝʪʠʢʘʣʳץ ʪװʙʽʨʣʝʨʤʝʥ ʙʝʨʽʣʛʝʥ ᴇʨʥʝʢʪʝʨʛʝ, 

ʪʝשʜʝʫʣʝʨʛʝ ʦʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʳʧ ʪװʨʣʝʥʜʽʨʫʣʝʨ ʝʥʛʽʟʝ ʘʣʘʪʳʥ ʙʦʣʘʜʳ. 

 
ʆץʫʰʳʣʘʨ ᴅʨʪװʨʣʽ  ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ ʘʨץʳʣʳ ʦʡʣʘʫ ʜʝשʛʝʡʣʝʨʽʥʽש ʜʘסʜʳʣʘʨʳ 

ʞװʟʝʛʝ ʘʩʘʜʳ, ʙʽʣʽʤ ʩʘʙʘװ ץʜʝʨʽʩʽʥʜʝ ʘʡʪʳʣʳʤ, ʞʘʟʳʣʳʤ, ʪʳשʜʘʣʳʤ ʜʘסʜʳʣʘʨʳ ʞװʟʝʛʝ ʘʩʘʜʳ. 

ʇᴅʥʛʝ ץʘʪʳʩʪʳ ʩᴇʟʜʽʢ ץʦʨ ʤʝʥ ʪʝʨʤʠʥʜʝʨʽ: 
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¶ ɸʨʠʬʤʝʪʠʢʘ 

¶ ʂʚʘʜʨʘʪ ʪװʙʽʨ 

¶ ɼᴅʨʝʞʝ 

¶ ᴆʨʥʝʢ 

¶ ʊʝʨʽʩ ʝʤʝʩ 

¶  ʀʨʨʘʮʠʦʥʘʣ ʩʘʥ 

ɼʠʘʣʦʛʪʝʨ ʤʝʥ ʞʘʟʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʽʨʢʝʩʪʝʨ: 

ʂʚʘʜʨʘʪ ʪװʙʽʨ ʜʝʛʝʥʽʤʽʟ ʥʝ? 

ɸʨʠʬʤʝʪʠʢʘʣʳץ ʢʚʘʜʨʘʪ ʪװʙʽʨʜʽש ʘʥʳץʪʘʤʘʩʳʥ ʘʡʪʳשʳʟ? 

ʂᴇʙʝʡʪʽʥʜʽʜʝʥ ʘʨʠʬʤʝʪʠʢʘʣʳץ ʪװʙʽʨʜʽ ץʘʣʘʡ ʪʘʙʘʤʳʟ? 

ʂʚʘʜʨʘʪ ʪװʙʽʨʣʝʨʤʝʥ ʙʝʨʽʣʛʝʥ ʢᴇʙʝʡʪʽʥʜʽʣʝʨʜʽ ʜᴅʨʝʞʝʛʝ  ʰʳסʘʨʫ ץʘʩʠʝʪʽʥ ʘʪʘשʳʟ? 

ʂʚʘʜʨʘʪ ʪװʙʽʨʣʝʨʤʝʥ ʙʝʨʽʣʛʝʥ ʙᴇʣʽʥʜʽʣʝʨʜʽ  ʦʨʪʘץ ʪװʙʽʨʛʝ ʘʣʫ ץʘʩʠʝʪʽʥʝ  ʤʳʩʘʣ ʘʡʪʳשʳʟ? 

ʂʚʘʜʨʘʪ ʪװʙʽʨ ʤʝʥ ʘʨʠʬʤʝʪʠʢʘʣʳץ ʢʚʘʜʨʘʪ ʪװʙʽʨ  סײʳʤʜʘʨʳʥʳש   ʘʡʳʨʤʘʰʳʣʳʛʳ ʥʝʜʝ? 

 ץʘ ʘʫʜʘʨʪʫʜʘʥ ʙʘʩʪʘʣʘʜʳ. ʉʘʙʘץץʛʝʣʜʝʫ, ʥʘʟʘʨʣʘʨʳʥ ʩʘʙʘװʫʰʳʣʘʨʜʳ ʪץʡʳʤʜʘʩʪʳʨʫ ʦױ

ʙʘʨʳʩʳʥʜʘ çײפʧʠʷ ʟʘʪè  ᴅʜʽʩʽ ʘʨץʳʣʳ 4 ʪʦʧץʘ ʙᴇʣʝʤʽʥ. 

1-ʪʘʧʩʳʨʤʘ.ʊʦʧʪʳץ ʞײʤʳʩ. çɹʘסʜʘʨʰʘʤè ᴅʜʽʩʽ ʘʨץʳʣʳ.  

ʊװʙʽʨʽ ʙʘʨ 

 
ɼʝʩʢʨʠʧʪʦʨ: 

ɸʨʠʬʤʝʪʠʢʘʣʳץ ʢʚʘʜʨʘʪ ʪװʙʽʨʜʽץ שʘʩʠʝʪʪʝʨʽʥ ץʦʣʜʘʥʘʜʳ; 

ɸʤʘʣʜʘʨʜʳ ʦʨʳʥʜʘʡʜʳ; 

ʐʳץץʘʥ ᴇʨʥʝʢʪʽש ʤᴅʥʽʥ ʪʘʙʘʜʳ. 

ɹʘסʜʘʨʰʘʤè ᴅʜʽʩʽ ʘʨץʳʣʳ ᴇʟ-ᴇʟʜʝʨʽʥ ʙʘסʘʣʘʡʜʳ. 

ɾʝʢʝ ʞײʤʳʩ.ʆץʫʣʳץʧʝʥ ʜʝשʛʝʡʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨ. 

1-ʜʝϬʛʝʡ.  ̄ 55.ɽʩʝʧʪʝשʜʝʨ. 

 
2-ʜʝϬʛʝʡ. ˉ58.ɽʩʝʧʪʝשʜʝʨ. 

 
ɼʝʩʢʨʠʧʪʦʨ: 

ɸʨʠʬʤʝʪʠʢʘʣʳץ ʢʚʘʜʨʘʪ ʪװʙʽʨʜʽץ שʘʩʠʝʪʪʝʨʽʥ ץʦʣʜʘʥʘʜʳ; 

ʐʳץץʘʥ ᴇʨʥʝʢʪʽש ʤᴅʥʽʥ ʪʘʙʘʜʳ. 

3-ʜʝϬʛʝʡ. ˉ64 ᴆʨʥʝʢʪʽש ʤᴅʥʽʥ ʪʠʽʤʜʽ ʪᴅʩʽʣʤʝʥ ʪʘʙʳשʜʘʨ. 

 
ɼʝʩʢʨʠʧʪʦʨ: 
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 ;ʦʣʜʘʥʘʜʳץ ʘʰʘ ʢᴇʙʝʡʪʫ ʬʦʨʤʫʣʘʩʳʥץʳʩפ

ɸʨʠʬʤʝʪʠʢʘʣʳץ ʢʚʘʜʨʘʪ ʪװʙʽʨʜʽץ שʘʩʠʝʪʪʝʨʥ ץʦʣʜʘʥʘʜʳ; 

ʐʳץץʘʥ ᴇʨʥʝʢʪʽש ʤᴅʥʽʥ ʪʘʙʘʜʳ. 

ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʜʘ ʪʝʢʩʝʨʫ. 

 ʡʛʝ ʪʘʧʩʳʨʤʘ ˉ1.101ת

çɹʽʨ ʤʠʥʫʪè ᴅʜʽʩʽ ʙʦʡʳʥʰʘ ʩʘʙʘץʪʳ ץʦʨʳʪʳʥʜʳʣʘʡʤʳʥ. 

ʉʘʙʘץʪʳ ʙʝʢʽʪʫ ʈʝʬʣʝʢʩʠʷ 

ʅʝ ʙʽʣʜʽʢ? ʅʝ װʡʨʝʥʜʽʢ? ʅʝʥʽ ʙʽʣʛʽʤ ʢʝʣʝʜʽ? ʜʝʛʝʥ ʩײʨʘץʪʘʨסʘ ʞʘʫʘʧ ʘʣʫ. 

ʄʘסʘʥ ʩʘʙʘײ ץʥʘʜʳ. ʊʘץʳʨʳʧʪʳ ʤʝשʛʝʨʜʽʤ. ʊʘץʳʨʳʧʪʳ ʪװʩʽʥʜʽʤ, ʙʽʨʘץ ʝʩʝʧʪʝʛʝʥ ʢʝʟʜʝ 

 .ʩʽʥʽʢʩʽʟװʘʥ ʪסʤʘ ץʠʥʘʣʘʤʳʥ. ʉʘʙʘץ

 
ʆץʫʰʳʣʘʨ ʩʪʠʢʝʨʣʝʨʛʝ ʩʘʙʘץʪʳ ʞᴅʥʝ ᴇʟ ʞײʤʳʩʳʥ ʙʘסʘʣʘʡʪʳʥ ʙʽʨ סʘʥʘ ʩᴇʟ ʞʘʟʳʧ ʪʘץʪʘסʘ 

ʞʘʧʩʳʨʘʜʳ: - ʥʝʥʽ ʙʽʣʜʽ, -ʥʝʥʽװʡʨʝʥʜʽ, -ʥʝ ᴅʣʽ ʜʝ ʪװʩʽʥʽʢʩʽʟ, -ץʘʥʜʘʡ ʙʘסʳʪʪʘ ʞײʤʳʩ ʞװʨʛʽʟʫ 

 ʤʪʳʣʜʳʤ, ʝʩʪʝײ ,ʪʳʤץʳʟʳץ ,ʡʨʝʥʜʽʤװ ,ʘʞʝʪ,ʙʽʣʜʽʤץ ,ʥʘʜʳ, ʧʘʡʜʘʣʳײ :ʘʞʝʪ. (ʄʳʩʘʣʳץ

ʩʘץʪʘʜʳʤʪ.ʙ) ʞᴅʥʝ ᴇʟ ʦʡʣʘʨʳʥ ʪװʩʽʥʜʽʨʽʧ ʙʝʨʝʜʽ. 

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 
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ɾɸʈɸʊʓʃʓʉʊɸʅʋ- ʄɸʊɽʄɸʊʀʂɸ ɹɸנʓʊʓʅɼɸנʓ ʀʅʌʆʈʄɸʊʀʂɸʅʓ 

ʆפʓʊʋɼɸ ʆפʋʐʓʃɸʈɼʓר ʉʓʅ ʊױʈנʓʉʓʅɸʅ ʆʁʃɸʋʓʅ ɼɸʄʓʊʋ 

ᴄɼɯʉʊɽʄɽʉɯ 

 

ɾ.ɹ. ɹʘʫʨʞʘʥʦʚʘ, 7ʄ01503 ï ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ1 ש-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ʊװʡʽʥʜʝʤʝ. ʉʘʧʘʣʳ ʙʽʣʽʤ ʤʝʥ ʩʘʥʘʣʳ ʪᴅʨʙʠʝ ʙʝʨʫ, ʦץʫʰʳʥʳש ʪʘʣʘʙʳ ʤʝʥ ʘסʳʤʳʥʘ ʩʘʡ 

 ʽʰʽʥʜʝ ʞʘʨʘʪʳʣʳʩʪʘʥʫ - ʤʘʪʝʤʘʪʠʢʘ ʙʘʛʳʪʳʥʜʘʛʳ ʠʥʬʦʨʤʘʪʠʢʘʥʳ שʘʣʳʧʪʘʩʫʳʥʘ, ʩʦʥʳץ

ʦʢʳʪʫʜʘ ʦʢʫʰʳʣʘʨʜʳש ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʫ. 

ɸʥʥʦʪʘʮʠʷ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʦʟʥʘʪʝʣʴʥʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʫʯʘʱʠʭʩʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʪʝʯʝʥʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʚʠʪʠʶ 
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ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦ - ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʙʘʛʘʞʝ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʩʳʥʠ ʦʡʣʘʫ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ - ʤʘʪʝʤʘʪʠʢʘ 

 

ɹװʛʽʥʜʝ ʙʽʣʽʤ ץʦסʘʤʥʳש ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ, ʠʥʪʝʣʣʝʢ-ʪʫʘʣʜʳץ ʞᴅʥʝ ʨʫʭʘʥʠ 

ʜʘʤʫʳʥʳש ʩʪʨʘʪʝʛʠʷʣʳץ ʙʘסʜʘʨʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʟʜʽץ שʦסʘʤʳʤʳʟʜʳש 

 .ʢʝʧʽʣʽ שʘʫʽʧʩʽʟʜʽʛʽʥʽץ

ʄʝʢʪʝʧʪʝ ʙʽʣʽʤ ʙʝʨʫ ʞʘʫʘʧʪʳ ʽʩ. ᴆʡʪʢʝʥʽ, ʤʝʢʪʝʧ ʘʨץʳʣʳ ʞʝʢʝ ʪײʣסʘ ʪᴅʨʙʠʝʣʝʥʝʜʽ. ɹװʛʽʥʛʽ 

ʤʝʢʪʝʧ ʦץʫʰʳʩʳ ʝʨʪʝשʛʽ ʝʣ ʪʽʟʛʽʥʽʥ ײʩʪʘʡʪʳʥ ʘʟʘʤʘʪ. ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧ ï ʦץʫʰʳʥʳ ʪײʣסʘ ʝʪʽʧ 

 ʘʥʳסʣײʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ï ʞʝʢʝ ʪ שʳ. ɹʘʩʪʘʫʳʰ ʤʝʢʪʝʧʪʽסʳ ʙʘʩʧʘʣʜʘץʘʰסʘʣ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ

ʜʘʤʳʪʳʧ, ʦʥʳש ʘʣסʘʰץʳ ץʘʣʳʧʪʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʙʽʣʽʤʛʝ ʜʝʛʝʥ ʩʝʥʽʤʽʥ ʥʳסʘʡʪʫ, ʽʩʢʝʨʣʽʛʽ 

ʤʝʥ ʜװʥʠʝʪʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ, ʦץʫסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʦʷʪʳʧ, ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʫʤʝʥ 

ʙʽʨʛʝ ʙʽʣʽʢʪʽʣʽʛʽʥ ײʰʪʘʧ, ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄסײʘʣʽʤʥʽש ʤʽʥʜʝʪʽ ï ʙʘʣʘʥʳש ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʽʥ ʘʨʪʪʳʨʫ, ᴇʟʽʥ ʪײʣסʘ ʨʝʪʽʥʜʝ ʩʝʟʽʥʝʪʽʥʜʝʡ 

ʤװʤʢʽʥʜʽʢ ʘʰʫ, ᴇʟʽʥ ʪײʣסʘ ʨʝʪʽʥʜʝ ʩʝʟʽʥʛʝʥ ʙʘʣʘ ᴅʨץʘʰʘʥ ᴇʤʽʨʜʝ ᴇʟ ʞʦʣʳʥ ʪʘʙʘ ʘʣʘʜʳ. ɿʘʤʘʥ 

ʪʘʣʘʙʳʥʘ ʩʘʡ ץʘʞʝʪʪʽ ʞʘשʘʨʪʳʣסʘʥ ᴇʟʛʝʨʽʩʪʝʨ ʤʝʥ ʽʟʜʝʥʽʩʪʝʨ ץʘʨʘʩʪʳʨʳʣʫʜʘ. ɹʽʣʽʤ ʙʝʨʫʜʽש 

ʤʘץʩʘʪʳ, ʤʘʟʤײʥʳ ᴇʟʛʝʨʜʽ. ʉʦסʘʥ ʩᴅʡʢʝʩ ʦץʳʪʫʜʳʥ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʩʳ ʝʥʛʽʟʽʣʫʜʝ. 

ɹʽʣʽʤ ʙʝʨʫʜʽש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ᴇʟ 

ʩʘʙʘץʪʘʨʳʤʜʘ ץʦʣʜʘʥʳʧ ʞװʨʤʽʥ. ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʤʝʥʽ ץʳʟʳץʪʳʨסʘʥʳ 

ʙʘʣʘʥʳש ᴇʟʽ ʽʟʜʝʥʽʧ ʜᴅʣʝʣʜʝʫʽ.  

ʆʣ ʙײʨʳʥ ʪʝʢ ʪʳשʜʘʫʰʳ ʙʦʣʩʘ, ʝʥʜʽ ʽʟʜʝʥʫʰʽ, ʦʡʣʘʥʫʰʳ, ᴇʟ ʦʡʳʥ ʜᴅʣʝʣʜʝʫʰʽ, ʘʣ ʤסײʘʣʽʤ 

ʦʩʳ ᴅʨʝʢʝʪʢʝ ʙʘסʳʪʪʘʫʰʳ, ײʡʳʤʜʘʩʪʳʨʫʰʳ. 

ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʦץʫʰʳʥʳש ʝʨʢʽʥ ʩᴇʡʣʝʫʽʥʝ, ʧʽʢʽʨ ʪʘʣʘʩʪʳʨʫʳʥʘ, 

ʜʦʩʪʘʨʳʥʳש ʦʡʳʥ ʪʳשʜʘʫסʘ, ʧʨʦʙʣʝʤʘʥʳ ʰʝʰʫ ʞʦʣʜʘʨʳʥ ʽʟʜʝʡ ʦʪʳʨʳʧ, ץʠʳʥʜʳץʪʳ ʰʝʰʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘ. 

 ʆץʳʪʫʜʘסʳ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷ ʘʩʘ ץʘʞʝʪʪʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽש ʰʝʰʽʤʜʝʨʽʥ ʪʘʙʫסʘ, 

ʦʡ ʝשʙʝʛʽʥ ʘʨʪʪʳʨʫסʘ, ʦץʫ ʧʨʦʮʝʩʽʥ ʪʠʽʤʜʽ ʙʘʩץʘʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ  

ʦץʳʪʫ װʨʜʽʩʽʥʜʝ ץʦʣʜʘʥʫʜʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʛʽ ʦʣ ʦץʪʫʰʳʣʘʨ ʤʝʥ ʦץʫʰʳʣʘʨסʘ ᴇʟ ʙʝʪʽʤʝʥ ʞᴅʥʝ  

ʙʽʨʣʝʩʽʧ ʰʳסʘʨʤʘʰʳʣʳץ ʞײʤʳʩ ʞʘʩʘʫסʘ ʢᴇʧ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʦʥʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʤʘץʩʘʪʪʘ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳש ʟʝʨʜʝʩʽʥʝ, ʩʝʟʽʤʽʥʝ, ʢᴇʟץʘʨʘʩʳʥʘ ᴅʩʝʨ ʝʪʝ ʦʪʳʨʳʧ, ʦʥʳש 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʤװʤʢʽʥʰʽʣʽʢʪʝʨʽʥ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ.  ʉʦʥʜʳץʪʘʥ ʤʝʥ ʠʥʬʦʨʤʘʪʠʢʘ  

ʩʘʙʘץʪʘʨʳʥ ʦץʳʪʫʜʘ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘ ʙʘסʳʪʳ 

ʙʡʳʥʰʘ ʦץʫʰʳʣʘʨʜʳש ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʫʳʥʳש ʜʘʤʫʳ ᴅʜʽʩʪʝʤʝʩʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʪʘשʜʘʧ ʘʣʜʳʤ. 

ɹʽʟʜʽץ שʦסʘʤʜʘ ʩʳʥʠ ʦʡʣʘʫʜʳ (critical thinking) ʜʘʤʳʪʫ ʘʜʘʤʟʘʪ ʙʘʣʘʩʳʥʘ ʙʘסʘ ʞʝʪʧʝʩ 

ʤװʤʢʽʥʜʽʢʪʝʨ ʘʣʳʧ ʢʝʣʝʜʽ. ᴄʩʽʨʝʩʝ ᴇʟʜʝʨʽʥʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʞᴅʥʝ  ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪװʙʝʛʝʡʣʽ 

ᴇʟʛʝʨʽʩʪʝʨ ʘʣʳʧ ʢʝʣʫʜʝʥ ץʦʨʳץʧʘʡʪʳʥ ʘʜʘʤʜʘʨ װʰʽʥ, ᴇʪʝ ʙʘסʘʣʳ ײץʥʜʳʣʳץ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙײʣ 

ᴅʜʽʩʪʝʤʝ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʜʝ ʤʘשʳʟʳ ʟʦʨ ʙʦʣʘʪʳʥʳ ʩᴇʟʩʽʟ 

ɽʣʙʘʩʳʤʳʟ ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ 2014 ʞʳʣסʳ ʭʘʣʳץץʘ ʞʦʣʜʘʫʳʥʜʘ ñɾʝʜʝʣ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ 

ʦʨʪʘʜʘ ᴇʤʽʨ ʩװʨʫʛʝ ץʘʙʽʣʝʪʪʽ, ײʣʪʪʳץ ʪʽʣʜʽ, ʪʘʨʠʭʪʳ ʞʝʪʽʢ ʤʝשʛʝʨʛʝʥ, ʦʪʘʥʜʳץ ʤᴅʜʝʥʠʝʪʪʽ 

ʙʦʡʳʥʜʘ ץʘʣʳʧʪʘʩʪʳʨסʘʥ; ʰʳסʘʨʤʘʰʳʣʳסʳ ʜʘʤʳסʘʥ ʞʝʢʝ ʪײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫò ʪʫʨʘʣʳ ʘʪʘʧ 

ᴇʪʢʝʥ ʙʦʣʘʪʳʥ.  

ʉʳʥʠ ʦʡʣʘʫ ʜʝʛʝʥ ʥʝ? 

V ʉʳʥʠ ʦʡʣʘʫ ï ʜʝʨʙʝʩ ʞʝʢʝ ʦʡʣʘʫ 

V ɸץʧʘʨʘʪ ï ʩʳʥʠ ʦʡʣʘʫʜʳש ʙʘʩʪʘʧץʳ ʥװʢʪʝʩʽ  

V ʉʳʥʠ ʦʡʣʘʫ ʩײʨʘץ ץʦʶ, ʤᴅʩʝʣʝ ʘʥʳץʪʘʫʜʘʥ ʙʘʩʪʘʣʘʜʳ  

V ʉʳʥʠ ʦʡʣʘʫ ʩʝʥʽʤʜʽ ʜᴅʣʝʣʜʝʨʛʝ ײʤʪʳʣʘʜʳ  

V ʉʳʥʠ ʦʡʣʘʫ ï ᴅʣʝʫʤʝʪʪʽʢ ʦʡʣʘʫ  

 ʳʪʳʥʜʘסʘʥʘ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘ ʙʘץ ʫʳʰʳʜʘ ʪʝʢץʘʥʜʘ, ʞʘʣʧʳ ʦץʦʨʳʪʘ ʘʡʪפ

 ʘʥסʳʩʳʥʘʥ ʦʡʣʘʫ- ʩʳʥʘʫ ʝʤʝʩ, ʰʳʥʜʘʣסʨײʘʥʘ ʝʤʝʩ, ʦʥʳ ʥʝʛʽʟʜʝʡ ʢʝʣʛʝʥʜʝ ʩʳʥ ʪס ʘʥʘ ʜʘʤʳʪʫס

ʦʡʣʘʫ ʜʝʧ ʘʡʪʘʨ ʝʜʽʤ. ʆץʫʰʳʣʘʨʜʳש ʜʘ ʙײʣ ʞײʤʳʩʪʳ ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨסʘʥ ʞʘסʜʘʡʜʘ ᴇʟ ʜʘʤʫ 

ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ ʦʡʳ ʰʳשʜʘʣʳʧ, ʙʝʣʛʽʣʽ ʙʽʨ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʞʝʪʝʨʽ ʩᴇʟʩʽʟ. ɹʽʣʽʤʥʽש ʙʦʣʘʰʘץʪʘ 
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ʧʘʡʜʘסʘ ʘʩʫʳ, ץʘʞʝʪʢʝ ʞʘʨʘʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʂᴇʧ ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʡ, ʞʠʥʘץʪʘʡ ʦʪʳʨʳʧ, 

ʽʰʽʥʝʥ ץʘʞʝʪʪʽʩʽʥ ʘʣʫסʘ װʡʨʝʪʝʜʽ. ʉʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫ ʙʘסʜʘʨʣʘʤʘʩʳ ץʳʟʳסʫʰʳʣʳסʳʥ ʦʷʪʫ, 

ʤʘסʳʥʘʥʳ ʪʘʥʫ, ʦʡ ʪʦʣסʘʥʳʩ ʢʝʟʝשʜʝʨʽʥʝʥ ʪװʟʽʣʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʜʝ ײʩʪʘʟ ʜʘ, ʰᴅʢʽʨʪ ʪʝ ʞʝʢʝ ʪײʣסʘ ʙʦʣʳʧ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʙʦʣʜʳ. ɾʝʢʝ 

ʪײʣסʘסʘ ʞʝʪʫ װʰʽʥ ʦץʫʰʳʥʳץ שʘʙʽʣʝʪʽʥ ʪʘʥʳʧ, ʙʽʣʽʧ, ʜʘʤʳʪʳʧ, ʰʳשʜʘʧ, ʞᴇʥ ʩʽʣʪʝʧ, ʘʜʘʤ 

ʜᴅʨʝʞʝʩʽʥʝ ʢʝʣʪʽʨʫ ʢʝʨʝʢ.  ʊʘץʳʨʳʧʪʳש ʥʝʛʽʟʽʥʜʝ ץʘʟʽʨʛʽ ʞʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʢװʥʜʝʣʽʢʪʽ ʩʘʙʘװ ץʨʜʽʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʧʝʜʘʛʦʛ ʘʣʜʳʥʜʘסʳ ʙʘʩʪʳ ʤʽʥʜʝʪ ʝʢʝʥʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ!  

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 
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ʄɽʂʊɽʇ ɾɸʉʓʅɸ ɼɽʁɯʅɻɯ ɹɸʃɸʃɸʈɼʓר ʉɸʃɸʋɸʊʊʓ ᴆʄɯʈ ʉɸʃʊʓ 

ɼɸנɼʓʃɸʈʓʅ פɸʃʓʇʊɸʉʊʓʈʋ 

 

ɸ.ɺ. ɹʝʣʝʥʴʢʘʷ, ʧ.ס.ʜ., ʧʨʦʬʝʩʩʦʨ 

ɹ.ɻʨʠʯʝʥʢʦ ʘʪʳʥʜʘϤʳ ʂʠʝʚ ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʠʥʩʪʠʪʫʪʳ, ʋʢʨʘʠʥʘ, ʂʠʝʚ Ϩ. 

ɸ.ʄ. ɾʫʙʘʥʜʳʢʦʚʘ, ʧ.ס.ʢ., ʧʨʦʬʝʩʩʦʨ ʤ.ʘ., ʃ.ʈ.ʊʘʡʪʝʣʠʝʚ, ʧ.ס.ʤ., ʘסʘ ʦץʳʪʫʰʳ 

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ ʤʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳש ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʩʝʣʝʩʽ ʞᴇʥʽʥʜʝ ʘʡʪʳʣסʘʥ. ʄʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳש 

ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʜʝʥʩʘʫʣʳץʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʤʘשʳʟʳ ʝʨʝʢʰʝ. 

ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʤᴅʥʽ ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳ ʜʘסʜʳʣʘʨʳʥ 

 ʘʥ ʩᴅʡʢʝʩסʪʘ ʙʦʣʘʪʳʥ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʙʦʣʞʘʫʜʘʥ ʞᴅʥʝ ʩʦץʘʣʳʧʪʘʩʪʳʨʫʜʘʥ, ʜʝʥʩʘʫʣʳץ

ʧʝʜʘʛʦʛʠʢʘʣʳץ-ʧʩʠʭʦʣʦʛʠʷʣʳץ, ʪװʟʝʪʫ ʞᴅʥʝ ʩʘʫʳץʪʳʨʫ ʰʘʨʘʣʘʨʳʥ ʪײʨʘʜʳ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʜʝʥʩʘʫʣʳץ, ʤʝʢʪʝʧ ʞʘʩʳ, ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ 

 

 ʳʥʜʘ ʜʝʥʝשʪʳʨʫ ʞᴅʥʝ ʩʧʦʨʪè ʪʫʨʘʣʳ ɿʘץçɼʝʥʝ ʰʳʥʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʰʳʥʳץʪʳʨʫ ʞᴅʥʝ ʩʧʦʨʪ ʩʘʣʘʩʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪ ʤʽʥʜʝʪʪʝʨʽ çʜʝʥʝ ʰʳʥʳץʪʳʨʫʤʝʥ ʞᴅʥʝ 

ʩʧʦʨʪʧʝʥ ʰסײʳʣʜʘʥʘʪʳʥʜʘʨʜʳש ʪʽʨʰʽʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʜʝʥʩʘʫʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫè ʞᴅʥʝ 

ʪײʨסʳʥʜʘʨʜʳש ʞʘʧʧʘʡ ʜʝʤʘʣʳʩ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʜʝʥʝ ʰʳʥʳץʪʳʨʫ ʤʝʥ ʩʧʦʨʪʪʳ ʜʘʤʳʪʫʜʳש 

ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥ çʩʧʦʨʪʪʳץ ʢʣʫʙʪʘʨʜʳש ʞᴅʥʝ ʜʝʥʝ ʰʳʥʳץʪʳʨʫ-ʩʘʫʳץʪʳʨʫ ʤʝʥ ʩʧʦʨʪʪʳץ ʽʩ-

ʰʘʨʘʣʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʤʝʥ ᴇʪʢʽʟʫ ʩʝʢʮʠʷʣʘʨʳè ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ. [1, 6 ʙ.] 

ʄʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳש ʜʝʥʩʘʫʣʳץʪʘʨʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳש 

-ʘʨʳʤץ ץʳ ʘʚʪʦʨʠʪʘʨʣʳסʢʪʝʤʝʣʝʨ, ʧʝʜʘʛʦʛ ʧʝʥ ʙʘʣʘʣʘʨ ʘʨʘʩʳʥʜʘװʘʪʘʨʳʥʘ ʰʘʤʘʜʘʥ ʪʳʩ ʞץ

 ʘʞʝʪʪʽץ ʞᴅʥʝ ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ץʘʣʳסʣײʪ שʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫʜʝʛʽ ʙʘʣʘʥʳץʪʳ, ʦץʘʪʳʥʘʩʪʳץ

ʜʝשʛʝʡʜʝ ʝʩʝʧʢʝ ʘʣʳʥʙʘʫʰʳʣʳץʪʘʨʳʥ, ʛʠʧʦʜʠʥʘʤʠʷ ʞᴅʥʝ ʪ.ʙ. ʘʪʘʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ. 

ʇʝʜʘʛʦʛʠʢʘ סʳʣʳʤʳʥʜʘ  ʦʩʳ ʪʫʳʥʜʘסʘʥ ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝʛʽ ʪʠʽʤʜʽ ʞʦʣʜʘʨ ʤʝʥ ײץʨʘʣʜʘʨʳʥ 

ʥʝʛʽʟʜʝʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʡʜʳ.  

ɼʝʥʩʘʫʣʳץ ʤᴅʜʝʥʠʝʪʪʽʣʽʛʽʥʽש ʪᴇʤʝʥʜʽʣʽʛʽ, ʜʝʥʩʘʫʣʳץץʘ ץʘʨʘʤʘʫʰʳʣʳץ ʩʝʙʝʧʪʝʨʽ, 

ʙʘʣʘʣʘʨʜʳש ʘʨʘʩʳʥʜʘ 40% ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥʳש ʪʝʦʨʠʷʩʳʥ ʙʽʣʤʝʡʪʽʥʜʽʛʽʥʝʥ ʜʝʧ ʩʘʥʘʣʘʜʳ. 

ɼʝʤʝʢ, ץʘʟʽʨʛʽ ʢʝʟʜʝ ʙʘʣʘʣʘʨʜʳש ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ ʪᴅʨʙʠʝʣʝʫ ץʘʞʝʪʪʽʣʽʛʽ, ʦʥʳ ʘʨʥʘʡʳ ᴅʜʽʩ-

ʪᴅʩʽʣʜʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ץʘʣʳʧʪʘʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʘʜʳ. 

"ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʪᴅʨʙʠʝ ʤʝʥ ʦץʳʪʫʜʳװ שʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ ʙʝʢʽʪʫ ʪʫʨʘʣʳ" 

 ʳ ˉ499סʳ 12 ʪʘʤʳʟʜʘסʤ.ʘ. 2016 ʞʳʣ שʳʣʳʤ ʤʠʥʠʩʪʨʽʥʽס ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ɹʽʣʽʤ ʞᴅʥʝץʘʟʘפ

ʙײʡʨʳסʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʪᴅʨʙʠʝ ʤʝʥ ʦץʳʪʫʜʳװ שʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥʘ 

 ʡʝʢʪʝ ˉ 14235װʳʨʢץ ʳ 14סᴄʜʽʣʝʪ ʤʠʥʠʩʪʨʣʽʛʽʥʜʝ 2016 ʞʳʣ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ)
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ʙʦʣʳʧ ʪʽʨʢʝʣʛʝʥ) (ʙײʜʘʥ ᴅʨʽ - װʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳ) [2. 2 ʙ] ʩᴅʡʢʝʩ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ:  ץʠʤʳʣ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ, ʪʘʥʳʤʜʳץ, ʰʳסʘʨʤʘʰʳʣʳץ, ᴅʣʝʫʤʝʪʪʽʢ ʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳʣʘʨʳʥ, ᴇʟ ʙʝʪʽʥʰʝ 

 ʳ ʙʘʣʘʣʘʨʜʘסʜʳʣʘʨʜʳ ʝʨʪʝ ʞʘʩʪʘסʘʥ ʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳʣʘʨʳʥ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʘʪʘʣסʡʨʝʥʫ ʜʘװ

 ʳʟʤʝʪʽʥʝץ ʫץʞʝʢʝ ʞᴅʥʝ ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʽʧ, ʦ שʘ; ʪᴅʨʙʠʝʣʝʥʫʰʽʣʝʨʜʽסʘʣʳʧʪʘʩʪʳʨʫץ

ʜʘʡʳʥʜʳץʪʳ; ײʣʪʪʳץ ʩʘʣʪ-ʜᴅʩʪװʨʣʝʨ ʤʝʥ ʞʘʣʧʳ ʘʜʘʤʠ ײץʥʜʳʣʳץʪʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʨʫʭʘʥʠ-

ʘʜʘʤʛʝʨʰʽʣʽʢ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ-ʤᴅʜʝʥʠ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʞʘסשʳʨʪʫʜʳש ʙʘʩʳʤ ʙʘסʳʪʪʘʨʳʥʳש ʙʽʨʽ ï ʦץʳʪʫʜʳש 

ʞʘשʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ, ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʤᴅʥʽ ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳ ʜʘסʜʳʣʘʨʳʥ 

 ʘʥ ʩᴅʡʢʝʩסʪʘ ʙʦʣʘʪʳʥ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʙʦʣʞʘʫʜʘʥ ʞᴅʥʝ ʩʦץʘʣʳʧʪʘʩʪʳʨʫʜʘʥ, ʜʝʥʩʘʫʣʳץ

ʧʝʜʘʛʦʛʠʢʘʣʳץ-ʧʩʠʭʦʣʦʛʠʷʣʳץ, ʪװʟʝʪʫ ʞᴅʥʝ ʩʘʫʳץʪʳʨʫ ʰʘʨʘʣʘʨʳʥ ᴇʪʢʽʟʫʜʝʥ ʪײʨʘʜʳ. 

ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ ץʦʣʜʘʥʫ ʢʝʣʝʩʽ ʜʠʜʘʢʪʠʢʘʣʳץ 

 :ʩʪʘʥʳʤʜʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳײ

- ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʫ; 

- ʞװʡʝʣʽʣʽʢ ʧʝʥ ʙʽʨʽʟʜʽʣʽʢ; 

 ,ʘסʪʘʨץʦʡʳʥʜʘʨ ʤʝʥ ʦʡʳʥʰʳ שʦʣ ʞʝʪʽʤʜʽʣʽʢ ʧʝʥ ʜʘʨʘʣʘʥʜʳʨʫ (ʦʨʪʘ ʙʘʣʘʣʘʨʜʳץ -

ʤʘʪʝʨʠʘʣʜʘʨסʘ, ײץʨʘʣ-ʞʘʙʜʳץʪʘʨסʘ ʝʨʢʽʥ ʪװʨʜʝ ץʦʣ ʞʝʪʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ); 

 שʘʤʪʘʤʘʩʳʟ ʝʪʫ ʪʘʣʘʧʪʘʨʳ ʵʣʝʤʝʥʪʪʝʨʽʥʽץ ʘʫʽʧʩʽʟʜʽʢʪʽץ ʘʫʽʧʩʽʟʜʽʢ (ʦʨʪʘ ʩʝʥʽʤʜʽʣʽʢ ʧʝʥץ -

ʩᴅʡʢʝʩʪʽʣʽʛʽʥ ײʩʳʥʘʜʳ); 

- ʚʘʨʠʘʪʠʚʪʽʣʽʢ (ʙʘʣʘʣʘʨʜʳש ʪʘʥʳʤʜʳץ ,ץʠʤʳʣ, ʦʡʳʥʜʘסʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʳʥʪʘʣʘʥʜʳʨʘʪʳʥ 

 ;(ʪʘʨ ʤʝʟʛʽʣʽʤʝʥ ʘʫʳʩʪʳʨʳʣʫʳ ʪʠʽʩץʨʘʣ-ʞʘʙʜʳײץ

- ʙʘʣʘʥʳש ʞʝʪʽʩʪʽʛʽʥ ʩʝʟʽʥʫʽ. 

ʇʝʜʘʛʦʛʪʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫ ץʳʟʤʝʪʽʥʽש ʜʝʥʩʘʫʣʳץץʘ ʙʘסʳʪʪʘʣסʘʥ ᴅʜʽʩʪʝʤʝʣʽʢ 

 ʘʣʳʤʜʘʨ (ʀ.ʀ.ɹʨʝʭʤʘʥ, ʅ.ɺ.ʂʦʣʙʘʥʦʚ, ɻ.ʂ.ɿʘʡʮʝʚ, ʃ.ɻ.ʊʘʪʘʨʥʠʢʦʚʘ)ס ʩʪʘʥʳʤʜʘʨʳʥʘײ

ʪײʞʳʨʳʤʜʘʤʘ ʞʘʩʘʜʳ ʞᴅʥʝ ʢʝʡʽʥ ʦʣʘʨ ʙʽʟʜʽש ʞʘסʜʘʡסʘ ʠʢʝʤʜʝʣʜʽ: 

- ʜʝʥʩʘʫʣʳϨʪʳ ʩʘϨʪʘʫ - תʣʛʽʣʽʢ ʦץʫ ʙʘסʜʘʨʣʘʤʘ ʤʘʟʤײʥʳʥ ʠʛʝʨʫ ץʘʨץʳʥʳʥ ʘʥʳץʪʘʫסʘ 

ʙʘסʳʪʪʘʣʘʜʳ; 

- ʜʝʥʩʘʫʣʳϨʪʳ ʥʳϤʘʡʪʫ, ᴅʨʙʽʨ ʙʘʣʘʥʳש ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʜʝʥʝʛʝ 

ʪװʩʝʪʽʥ ʩʘʣʤʘץʪʳש ʜײʨʳʩ ʤᴇʣʰʝʨʣʝʥʫʽʥ ʩʘץʪʘʫʜʳ ʥʝʛʽʟʛʝ ʘʣʘʜʳ; 

- ʜʝʥʩʘʫʣʳϨʪʳ Ϩʘʣʳʧʪʘʩʪʳʨʫ, ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ ײʩʪʘʥʫסʘ ʙʘסʳʪʪʘʣʘʜʳ, ᴇʪʧʝʣʽ 

ʪʘץʳʨʳʧʪʘʨʜʳ ʞʦʩʧʘʨʣʘʫסʘ ʩᴅʡʢʝʩ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʣʘʨʳʥ ʢʽʨʽʢʪʽʨʫ ʘʨץʳʣʳ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ. 

ʊʦʧʪʘʨʜʘ ʧʨʦʬʠʣʘʢʪʠʢʘʣʳץ ʰʘʨʘʣʘʨʜʳ ʞװʨʛʽʟʫ: ʪʦʧ ʞᴅʥʝ ʞʘʪʳʥ ʙᴇʣʤʝʣʝʨʽʥ ʢʚʘʨʮʪʘʫ, 

 ʫʳ, ʪʦʧ ʞᴅʥʝ ʞʘʪʳʥ ʙᴇʣʤʝʣʝʨʽʥ ʞʝʣʜʝʪʫ, ʪʘʟʘ ʘʫʘʜʘסʫ, ʪʳʥʳʩ ʘʣʫ ʞʘʪʪʳסʳʜʘʥ ʢʝʡʽʥʛʽ ʞʘʪʪʳץʡײ

ʩʝʨʫʝʥʜʝʫ, ʨʝʣʘʢʩʘʮʠʷ. 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤʜʘ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʢʝʣʝʩʽʜʝʡ ץʳʟʤʝʪ ʘʪץʘʨʘʜʳ: 

ʨʝʣʘʢʩʘʮʠʷʣʳϨ ï ʙײʣʰʳץ ʝʪʪʝʨʜʽ ʙʦʩʘשʩʳʪʳʧ, ʰʘʨʰʘסʘʥʜʳ ʙʘʩʘʜʳ, ʞʘסʳʤʜʳ ʞʘסʜʘʡ 

ʪʫʜʳʨʘʜʳ; 

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ï ᴇʟ ʜʝʥʩʘʫʣʳסʳʥʘ ץײʳʧʪʳ ץʘʨʘʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ 

 ;ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ ʘʣʳʧʪʘʩʪʳʨʫʜʳץ ʩʪʘʥʫ ʪᴅʞʽʨʠʙʝʩʽʥײ

ʪϮʟʝʪʫ ï ʙʘʣʘʣʘʨʜʳש ʙʽʣʽʢʪʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥʳש ʜʘʤʫʳʥ ץʘʜʘסʘʣʘʫ. 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤʜʘʨʜʘ ʞװʨʛʽʟʽʣʝʪʽʥ ɼʠʘʛʥʦʩʪʠʢʘʥʳש ʥᴅʪʠʞʝʩʽ ʙʦʡʳʥʰʘ ʪװʟʝʪʫʜʽ 

 ʳʥʘèסʳʣʘʫ ʧʘʨʘץʥᴅʪʠʞʝʩʽ çɹʘ שʤʳʩʳ ʞʦʩʧʘʨʣʘʥʘʜʳ, ʦʥʳײʟʝʪʫ ʞװʘʞʝʪ ʝʪʝʪʽʥ ʙʘʣʘʣʘʨʤʝʥ ʪץ

ʪʦʣʪʳʨʳʣʘʜʳ; 

ʧʨʦʬʠʣʘʢʪʠʢʘʣʳϨ ï ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʘʫʨʫʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʳש 

ʘʣʜʳʥ ʘʣʫ. 

ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙʘʩץʘ ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʣʘʨʳʤʝʥ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ 

ʢʽʨʽʢʪʽʨʽʣʝʜʽ: ʤʳʩʘʣʳ, çʐʳסʘʨʤʘʰʳʣʳץè ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳ çʄʫʟʳʢʘè ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʦץʫ 

 ʨʽʥʜʝװʢʝʟʽʥʜʝ ʦʡʳʥ ʪ ץʘ ʜʘʡʳʥʜʳסʛʠʤʥʘʩʪʠʢʘ, ᴅʥ ʘʡʪʫ ץʳʟʤʝʪʽʥʜʝ ʪʳʥʳʩ ʘʣʫ, ʘʨʪʠʢʫʣʷʮʠʷʣʳץ

ᴇʟʽʥʝ-ᴇʟʽ ʤʘʩʩʘʞ ʞʘʩʘʫ ʙʘʣʘʣʘʨʜʳש ʤʫʟʳʢʘʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ, ʜʝʥʩʘʫʣʳץʪʳ ʥʳסʘʡʪʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ ʞᴅʥʝ ʙʘʣʘʥʳש ʜʝʥʝʩʽʥ ʜʘʤʳʪʫ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ᴅʥ 

ʘʡʪʫ ʙʘʣʘʥʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʞᴅʥʝ ʜʘʤʫʳʥʘ ʦש ʳץʧʘʣ ʝʪʝʜʽ: ʘץʳʣ-ʦʡ ץʘʙʽʣʝʪʽʥ ʙʝʣʩʝʥʜʽʨʝʜʽ, 
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ʵʩʪʝʪʠʢʘʣʳץ ʞᴅʥʝ ʘʜʘʤʛʝʨʰʽʣʽʢ ʪװʩʽʥʽʢʪʝʨʽʥ, ʝʩʪʫ ץʘʙʽʣʝʪʽʥ, ʝʩʽʥ, ʩᴇʡʣʝʫʽʥ, ʳʨסʘץʪʳ ʩʝʟʫʽʥ, 

ʟʝʡʽʥʽʥ, ʦʡʣʘʫʳʥ ʜʘʤʳʪʘʜʳ, ᴇʢʧʝʥʽ ʞᴅʥʝ ʙʘʨʣʳץ ʪʳʥʳʩ ʘʣʫ ʘʧʧʘʨʘʪʳʥ ʥʳסʘʡʪʘʜʳ. 

ɹʘʣʘʙʘץʰʘ ʞʘסʜʘʡʳʥʜʘ ײץʨʳʣסʘʥ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʦʨʪʘʩʳ ʙʘʣʘʥʳש ᴅʣʝʫʤʝʪʪʝ 

ʙʝʡʽʤʜʝʣʫʽʥ, ʙʘʣʘʣʘʨʜʳץ שʠʤʳʣ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ץʘʞʝʪʩʽʥʫʽʥ ʽʩʢʝ ʘʩʳʨʫʜʳ ʞᴅʥʝ ץʠʤʳʣ 

ʜʘסʜʳʣʘʨʳʥ ʪʠʽʤʜʽ ʠʛʝʨʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ [3, 15 ʙ]. 

ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʤʘץʩʘʪʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʜʽש ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨʳ: 

ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʘʣʘʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʧʘʡʜʘʩʳʥ ʪʠʛʽʟʝʪʽʥ 

ʙʘʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤʥʳש ʝʨʝʢʰʝʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʙʘʣʘʥʳש ʵʤʦʮʠʷʣʳץ ʢװʡʽʥʝ, ʦʥʳש 

ʪʦʣʳץץʘʥʜʳ ʜʘʤʫʳʥʘ ʞᴅʥʝ ᴅʨʙʽʨ ʙʘʣʘʥʳש ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤʜʘ ʜʝʥʩʘʫʣʳץ ʜʝשʛʝʡʽʥ 

ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞʘסʜʘʡ ʞʘʩʘʫ. 

çɼʝʥʩʘʫʣʳץè ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳ ʙʘʣʘʣʘʨʜʳש ʞʘʩʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨʜʽש 

ʦʨʳʥʜʘʣʫʳʥ: ʜʝʥʝ ʙʽʪʽʤʽ ץʘʩʠʝʪʪʝʨʽʥ ʜʘʤʳʪʫʜʳ; ʥʝʛʽʟʛʽ ץʠʤʳʣ ʪװʨʣʝʨʽʥ ʞʝʪʽʣʜʽʨʫʜʽ; ץʠʤʳʣ 

ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ; ץʠʤʳʣ ʦʡʳʥʜʘʨʳʥʳש ʪװʨʣʝʨʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʞᴅʥʝ ᴇʪʢʽʟʫʜʽ; 

ʩʧʦʨʪʪʳץ ʞʘʪʪʪʳסʫʣʘʨʜʳ ʦʨʳʥʜʘʫʜʳ (ʰʘʥʘʤʝʥ, ʰʘסשʳʤʝʥ ʩʳʨסʘʥʘʫ,ʚʝʣʦʩʠʧʝʜ ʪʝʙʫ, ʞװʟʫ); 

ʩʧʦʨʪʪʳץ ʦʡʳʥʜʘʨʜʳש (ʬʫʪʙʦʣ, ʙʘʩʢʝʪʙʦʣ, ʙʘʜʤʠʥʪʦʥ ʞᴅʥʝ ʪ.ʙ.) ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ʪʘʥʳʩʪʳʨʫʜʳ; 

ʪײʨʤʳʩʪʘ, ʢᴇʰʝʜʝ, ʪʘʙʠסʘʪ ʞʘסʜʘʡʣʘʨʳʥʜʘ ץʘʫʽʧʩʽʟ ʤʽʥʝʟ-ײץʣʳץ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ; 

ʙʘʣʘʣʘʨʜʳש ʜʝʥʝ ʙʽʪʽʤʽʥʽש ʜײʨʳʩ ʜʘʤʫʳʥʘ ʤʝʜʠʮʠʥʘʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʙʘץʳʣʘʫ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ ʘʣʜʳʥ ʘʣʫʜʳ שʪʳץʪʘʙʘʥʜʳʣʳ ץʡʳʤʜʘʩʪʳʨʫʜʳ, ʞʘʣʧʘײ

çɹʘʣʘʣʘʨʜʳ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ʪᴅʨʙʠʝʣʝʫ ʤʝʥ ʦץʳʪʫ ʦʙʲʝʢʪʽʣʝʨʽʥʝ ץʦʡʳʣʘʪʳʥ 

ʩʘʥʠʪʘʨʠʷʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ ʪʘʣʘʧʪʘʨè ʩʘʥʠʪʘʨʠʷʣʳץ ץʘסʠʜʘʣʘʨʳʥ (פʈ ױʕʄ 2015 ʞʳʣסʳ 

17 ʥʘʫʨʳʟʜʘסʳ ˉ 217 ʙײʡʨʳסʳ) ʙʘʩʰʳʣʳץץʘ ʘʣʘ ʦʪʳʨʳʧ, ʧʝʜʘʛʦʛʪʘʨ ʙʘʣʘ ʤʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ 

-ʪʳʨʫץʥʜʝʣʽʢʪʽ ʜʝʥʝ ʰʳʥʳװʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢ שʘʥ ʢʝʟʜʝ ʙʘʣʘʣʘʨʜʳסʡʳʤʜʘ ʙʦʣײ

ʩʘʫʳץʪʳʨʫ ʞײʤʳʩ ʪװʨʣʝʨʽʥ: ʪʘשʝʨʪʝשʛʽ ʛʠʤʥʘʩʪʠʢʘ, ʩʝʨʫʝʥʜʝ ʜʝʥʝ ʞʘʪʪʳסʫʣʘʨʳʥ ʦʨʳʥʜʘʫ 

(ʢװʥʥʽש I ʞᴅʥʝ II ʞʘʨʪʳʩʳʥʜʘ), ʰʳʥʳץʪʳʨʫ ʰʘʨʘʣʘʨʳ, ʤʘʩʩʘʞ, ץʠʤʳʣʜʳ ʦʡʳʥʜʘʨ, ʙʘʣʘʣʘʨʜʳש 

ʜʝʨʙʝʩ ץʠʤʳʣ ʙʝʣʩʝʥʜʽʣʽʛʽ, ʙʝʣʩʝʥʜʽ ʜʝʤʘʣʳʩ (ʜʝʥʝ ʰʳʥʳץʪʳʨʫ ʤʝʨʝʢʝʣʝʨʽ, ʜʝʥʩʘʫʣʳץ ʢװʥʽ) 

 .ʡʳʤʜʘʩʪʳʨʘʜʳײ

ɼʝʥʝ ʰʳʥʳץʪʳʨʫ-ʩʘʫʳץʪʳʨʫ ʞײʤʳʩʳʥʳש ʤʘʟʤײʥʳ ʙʘʣʘʥʳש ʜʝʥʩʘʫʣʳסʳʥ ʩʘץʪʘʫסʘ ʞᴅʥʝ 

ʥʳסʘʡʪʫסʘ; ʪײʨʤʳʩʪʘ, ʢᴇʰʝʜʝ, ʪʘʙʠסʘʪ ʞʘסʜʘʡʣʘʨʳʥʜʘ ץʘʫʽʧʩʽʟ ʤʽʥʝʟ-ײץʣʳץ ʜʘסʜʳʣʘʨʳʥ 

 ʠʤʳʣʜʘʨʜʳ ʞʝʪʽʣʜʽʨʫץ ʘʣʳʩ ʪᴅʞʽʨʠʙʝʩʽʥ ʥʝʛʽʟʛʽסʦʟץ-ʠʤʳʣץ שʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʙʘʣʘʣʘʨʜʳץ

ʘʨץʳʣʳ ʙʘʡʳʪʫסʘ; ʰʳסʘʨʤʘʰʳʣʳץ, ʪʘʥʳʤʜʳץ ʞᴅʥʝ ʩᴇʡʣʝʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, 

ʪᴅʨʙʠʝʣʝʥʫʰʽʣʝʨʜʽץ שʠʤʳʣ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʩײʨʘʥʳʩʪʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ [4, 22 ʙ]. 

ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳײץ שʨʘʣʜʘʨʳ: ʪʘʙʠסʘʪʪʳש ʩʘʫʳץʪʳʨʫ ʢװʰʪʝʨʽ, 

 ʘʥסʡʳʤʜʘʩʪʳʨʳʣײ ʪʳʨʫèץʡʳʤʜʘʩʪʳʨʫ, çɼʝʥʝ ʰʳʥʳײ ʥ ʪᴅʨʪʽʙʽʥ ʪʠʽʤʜʽװʪʘʥʫ, ʢץʥʘʨʣʳ ʪʘʤʘײץ

ʦץʫ ץʳʟʤʝʪʽ, ʙʘʣʘʣʘʨʜʳץ שʠʤʳʣ ʙʝʣʩʝʥʜʽʣʽʛʽ, ʰʳʥʳץʪʳʨʫ ʞᴅʥʝ ʪ.ʙ. 

ʊʳʥʳʩ ʘʣʫ ʞᴅʥʝ ץʠʤʳʣ ʞʘʪʪʳסʫʣʘʨʳʤʝʥ, ʪװʟʝʪʫʰʽ ʛʠʤʥʘʩʪʠʢʘʥʳש ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ ץʘʪʘʨ, 

ʙʘʣʘʣʘʨ ʙʠʣʝʡʜʽ, ᴅʥ ʘʡʪʘʜʳ. 

ʊʘʙʠסʘʪʪʳש ʩʘʫʳץʪʳʨʫ ʢװʰʪʝʨʽʥ ץʦʣʜʘʥʫ (ʢװʥ ʞᴅʥʝ ʘʫʘ ʚʘʥʥʘʣʘʨʳ, ʩʫ ʧʨʦʮʝʜʫʨʘʣʘʨʳ) 

ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʤʘץʩʘʪʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʝʣʝʫʣʽ ʳץʧʘʣ ʝʪʝʜʽ. 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤʜʘʨ çʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤʜʘʨ ץʳʟʤʝʪʽʥʽװ שʣʛʽʣʽʢ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ ʪʘʥʜʳʨʫʜʳץʛʝʨʽʤʜʽ ʪʘʤʘשʳʥʘ ʩᴅʡʢʝʩ ʙʘʣʘʣʘʨʜʳ ʪʝסè 22-ʪʘʨʤʘשʠʜʘʣʘʨʳʥʳסʘץ

ɹʘʣʘʣʘʨʜʳ ʪʘʤʘץʪʘʥʜʳʨʫ ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ʞײʤʳʩ ʨʝʞʠʤʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʝʜʽ, ʦʥʳש 

ʞʠʽʣʽʛʽ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʭʘʣʳץʪʳש ʩʘʥʠʪʘʨʠʷʣʳץ-ʵʧʠʜʝʤʠʦʣʦʛʠʷʣʳץ 

ʩʘʣʘʤʘʪʪʳʣʳסʳ ʩʘʣʘʩʳʥʜʘסʳ ʥʦʨʤʘʪʠʚʪʽʢ ץײץʳץʪʳץ ʘʢʪʽʣʝʨʽʥʝ ʞᴅʥʝ ʞʘʨסʳסʘ ʩᴅʡʢʝʩ 

ʘʡץʳʥʜʘʣʘʜʳ. ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤ ʙʘʣʘʣʘʨʜʳש ʪʘʤʘץʪʘʥʫ ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʳ, 

ʦʥʳש ʽʰʽʥʜʝ ʧʘʡʜʘʣʳ ʪʝשʛʝʨʽʤʜʽ ʪʘʤʘץʪʘʥʫʜʳ, ᴅʨʽ ʪʘʙʠסʠ ʞᴅʥʝ ʞʘשʘ ʧʽʩʢʝʥ ᴇʥʽʤʜʝʨʜʽ ʪײʪʳʥʫʜʳ 

ʥʘʩʠʭʘʪʪʘʫ ʘʨץʳʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʇʝʜʘʛʦʛ ʙʘʣʘʣʘʨʤʝʥ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʜʘʫʳʩʳʥ ʢᴇʪʝʨʤʝʫʽ ʪʠʽʩ. ɸʡץʘʡ-ʰʫ ʜʘʫʳʩץʘ ʟʠʷʥ 

ʢʝʣʪʽʨʝʜʽ, ʝʩʪʫ ץʘʙʽʣʝʪʽʥ ʥʘʰʘʨʣʘʪʘʜʳ ʞᴅʥʝ ʙʘʣʘʣʘʨʜʳש ʞװʡʢʝ ʞװʡʝʩʽʥʝ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʜʽ. 

ʄʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳש ᴅʨʪװʨʣʽ ʞʘʩ ʪʦʧʪʘʨʳʥʜʘ ʜʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫ ʞᴅʥʝ 

ʳʥʪʘʣʘʥʜʳʨʫ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤʜʘʨʜʘ ʩʘʧʘʣʳ ʜʝʥʩʘʫʣʳץʪʳ ʩʘץʪʘʫʜʳ ʽʩʢʝ ʘʩʳʨʫ ʞʘסʜʘʡʣʘʨʳ: 
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- ʙʘʣʘʣʘʨʜʳש ʜʝʥʝ ʜʘʤʫʳʥʜʘסʳ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʟʝʨʜʝʣʝʫ ʞᴅʥʝ ʝʥʛʽʟʫ; 

- ʙʘʣʘʣʘʨʜʳש ʪװʨʣʽ ʞʘʩ ʪʦʧʪʘʨʳʥʜʘ ץʠʤʳʣ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʜʘʤʳʪʫʰʳ ʦʨʪʘʥʳ 

 ;ʡʳʤʜʘʩʪʳʨʫײ

- ᴅʨʝʢʝʪʪʽש ʘʣʛʦʨʠʪʤʜʝʨʽʥ ײץʨʫ; 

- ʙʘʣʘʣʘʨʜʳש ʜʝʥʝ ʜʘʤʫʳʥ, ʙʽʣʽʢʪʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ʙʘץʳʣʘʫ; 

- ʙʘʣʘʣʘʨʜʳש ʜʝʥʝ ʜʘʡʳʥʜʳסʳʥʳש ʜʘʤʫ ʜʝשʛʝʡʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ; 

- ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʳʟʤʝʪʢʝʨʣʝʨʜʽש ʢᴅʩʽʙʠ ײץʟʽʨʝʪʪʽʣʽʢ ʜʝשʛʝʡʣʝʨʽʥ ʘʨʪʪʳʨʫ. 

ɹʘʣʘʣʘʨʜʳש ʪװʨʣʽ ʞʘʩ ʪʦʧʪʘʨʳʥʜʘ ʜʝʥʩʘʫʣʳץʪʘʨʳʥ ʩʘץʪʘʫ ʤʝʥ ʳʥʪʘʣʘʥʜʳʨʫʜʳש ʟʘʤʘʥʘʫʠ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʧʘʡʜʘʣʘʥʜʳ [5, 33 ʙ]: 

 

˿͔ͭͪͭ;͙͎ͤ  
ό ͫͦ͘·ͯ͡ ύ 

̍ͪ ͊ ͭ· 
ͦ͘ ͊͡·ͫ

˨͙͙ͤ͊ͣ͊͟͡·  
ͫ͘͜͜͡

˾͔͊ͫ͊͟͡ͼ͙Ύ

˿͊ͯͫ͊  
͗͊ͭͭ· ͯ͊ͪ͡·

͙ͣ·͒͡·κ 
ͫͨͦͪͭͭ·  ͚ͦ·ͤ͒͊ͪ

˴ ͎͔͘ ͊ͪͤ͊͡ ͊ͤ 
͗͊ͭͭ· ͯ͊ͪ͡

˸ ͔͔ͫ͜͡͡ ͚ͦ·ͤ͒͊ͪ
ό ͔͙͎͔ͭͪͤͤͭͪύ

˨͔͔ͤ ͭ ͙͔ͪ͋ͫ͜ 
ͫ͜- ͔͔ͪͭ͟͜

˿͔͎ͪͭͯ͜ 
͗͊ͭͭ· ͯ͊ͪ͡·

́·ͤ·ͫ ͊ͯ͡ 
͗͊ͭͭ· ͯ͊ͪ͡·

˹ ͔ͭ͟͜͡ 
ͣ͊ͫͫ͊͗

́͜͡ ͊ͭ·ͤ͊ͫ 
͚ͦ·ͤ͒͊ͪ·

ˢͪ-͔͙ͭͭͪ͊ͨΎ

́ ͔ͫͭͪ͒͜  
͔ͫͪ͜

˩͔͎ͪͭ͜ 
͔͙ͭͪ͊ͨΎͫ·

˸ͯ-͔͙ͭͪ͊ͨ͘Ύ
ό ͔ͯͤ ͔ͫͪ͜ ύ

˸͔ͤ͘͜- ͡ ·ͤ 
ͭ ͔ͭͯ͘

 
ʉʫʨʝʪ - 1. ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽ. 

 

 
ʉʫʨʝʪ - 2. ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʪʘשʜʘʫ. 

 

ʉʪʨʝʪʯʠʥʛ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʘʧʪʘʩʳʥʘ 2 ʨʝʪ 30 ʤʠʥʫʪʪʘʥ, ʪʘʤʘץ ʽʰʢʝʥʥʝʥ ʢʝʡʽʥ ʢʝʤ ʜʝʛʝʥʜʝ 

30 ʤʠʥʫʪ ᴇʪʢʝʥ ʩʦש ʞʘץʩʳ ʞʝʣʜʝʪʽʣʛʝʥ ʙᴇʣʤʝʜʝ ᴇʪʢʽʟʽʣʝʪʽʥ ʤʫʟʳʢʘʥʳש ʩװʡʝʤʝʣʜʝʫʽʤʝʥ 

ʦʨʳʥʜʘʣʘʪʳʥ ʘʨʥʘʡʳ ʞʘʪʪʳסʫʣʘʨ ʘʨץʳʣʳ ʞװʨʛʽʟʽʧ ʦʪʳʨʜʳץ. ɼʝʥʝ ʩʳʤʙʘʪʳʥʳש ʙײʟʳʣʳʩʳ ʞᴅʥʝ 

ʞʘʣʧʘץ ʪʘʙʘʥʜʳʣʳʣʳסʳ ʙʘʨ ʙʘʣʘʣʘʨסʘ ײʩʳʥʳʣʘʜʳ. 

ɼʠʥʘʤʠʢʘʣʳϨ Ϯʟʽʣʽʩʪʝʨ ï ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʦץʫ ץʳʟʤʝʪʽ ʙʘʨʳʩʳʥʜʘ ʙʘʣʘʣʘʨʜʳש 

ʰʘʨʰʘסʘʥʳʥʘ ץʘʨʘʡ 2 ʤʠʥʫʪʪʘʥ 5 ʤʠʥʫʪץʘ ʜʝʡʽʥ ʙʦʣʘʜʳ. ʐʘʨʰʘʫʜʳ ʙʘʩʫ װʰʽʥ ײʩʳʥʳʣʘʜʳ. ɹײʣ 

ʢᴇʟʛʝ, ʪʳʥʳʩ ʘʣʫ ʦʨʛʘʥʜʘʨʳʥʘ, ץʦʣʜʳײ שʩʘץ ʙײʣʰʳץ ʝʪʪʝʨʽʥʝ ʘʨʥʘʣסʘʥ ʛʠʤʥʘʩʪʠʢʘ ʵʣʝʤʝʥʪʪʝʨʽ 

ʞᴅʥʝ ʪ.ʙ. ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʦץʫ ץʳʟʤʝʪʽʥʽש ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ϧʠʤʳʣʜʳ ʞϸʥʝ ʩʧʦʨʪʪʳϨ ʦʡʳʥʜʘʨ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʦץʫ ץʳʟʤʝʪʽʥʽש ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ, 

ʢװʥʜʝʣʽʢʪʽ ʩʝʨʫʝʥʜʝ, ʙʘʷʫ, ʦʨʪʘ ʞᴅʥʝ ʞʦסʘʨʳ ץʠʤʳʣ ʜʝשʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ï ʪʦʧ ʙᴇʣʤʝʩʽʥʜʝ 
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ᴇʪʢʽʟʽʣʝʜʽ. ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤʜʘʨʜʘ ʩʧʦʨʪʪʳץ ʦʡʳʥʜʘʨʜʳש ʵʣʝʤʝʥʪʪʝʨʽ סʘʥʘ (ʬʫʪʙʦʣ, 

ʚʦʣʝʡʙʦʣ, ʙʘʩʢʝʪʙʦʣ) ץʦʣʜʘʥʳʣʘʜʳ. 

ʈʝʣʘʢʩʘʮʠʷʥʳ ʢʝʟ ʢʝʣʛʝʥ ʳסשʘʡʣʳ ʙᴇʣʤʝʜʝ ᴇʪʢʽʟʫʛʝ ʙʦʣʘʜʳ, ʧʝʜʘʛʦʛ ʨʝʣʘʢʩʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ץʘʨץʳʥʳʥ, ʙʘʣʘʣʘʨʜʳש ʞʘסʜʘʡʳʥʘ ʞᴅʥʝ ʤʘץʩʘʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʡʜʳ. 

ɹʘʡʩʘʣʜʳ ʢʣʘʩʩʠʢʘʣʳץ ʤʫʟʳʢʘʥʳ, ʪʘʙʠסʘʪ ʜʳʙʳʩʳʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʦʡʳʥʜʘʨ ï ʝʨʝʩʝʢ ʪʦʧʪʘʥ ʙʘʩʪʘʧ, ʘʧʪʘʩʳʥʘ 1-2 ʨʝʪ 30 ʤʠʥʫʪʪʘʥ 

ᴇʪʢʽʟʽʣʝʜʽ, ʙʽʨʥʝʰʝ ʙᴇʣʽʢʪʝʨʜʝʥ ʪײʨʘʜʳ. ʆʣʘʨסʘ ᴅשʛʽʤʝʣʝʩʫʣʝʨ, ʵʪʶʜʪʝʨ ʞᴅʥʝ ʩʫʨʝʪ ʩʘʣʫʤʝʥ, 

ʤװʩʽʥʜʝʫʤʝʥ, ʙʠ ʙʠʣʝʫʤʝʥ ʞᴅʥʝ ʪ.ʙ. ץʠʤʳʣ ʜʝשʛʝʡʽ ᴅʨʪװʨʣʽ ʦʡʳʥʜʘʨ ʝʥʝʜʽ. 

ʉʘʫʩʘϨ ʞʘʪʪʳϤʫʣʘʨʳ ï ʢʽʰʽ ʪʦʧʪʘʥ ʙʘʩʪʘʧ ʞʝʢʝ ʥʝʤʝʩʝ ʰʘסʳʥ ʪʦʧʧʝʥ ᴇʪʢʽʟʽʣʝʜʽ. ɹʘʨʣʳץ 

ʙʘʣʘʣʘʨסʘ, ᴅʩʽʨʝʩʝ ʪʽʣʽʥʜʝ ʢʝʤʽʩʪʽʛʽ ʙʘʨ ʙʘʣʘʣʘʨʤʝʥ ʞװʨʛʽʟʫ ײʩʳʥʳʣʘʜʳ. ʂʝʟ- ʢʝʣʛʝʥ ʳסשʘʡʣʳ 

ʫʘץʳʪʪʘ ᴇʪʢʽʟʽʣʝʜʽ. 

ʂϺʟʛʝ ʘʨʥʘʣϤʘʥ ʞʘʪʪʳϤʫʣʘʨ ï ʢʽʰʽ ʞʘʩʪʘʥ ʙʘʩʪʘʧ ʢᴇʟʛʝ ʪװʩʢʝʥ ʩʘʣʤʘץʪʳץ שʘʨץʳʥʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʢװʥʜʝʣʽʢʪʽ 3-5 ʤʠʥʫʪʪʘʥ ʢʝʟ-ʢʝʣʛʝʥ ʙʦʩ ʫʘץʳʪʪʘ ᴇʪʢʽʟʽʣʝʜʽ. ʂᴇʨʥʝʢʽ ʤʘʪʝʨʠʘʣ, 

ʧʝʜʘʛʦʛʪʽש ʢᴇʨʩʝʪʫʽʥ ץʦʣʜʘʥʫ ײʩʳʥʳʣʘʜʳ. 

ʊʳʥʳʩ ʘʣʫ ʞʘʪʪʳϤʫʣʘʨʳ ï ʜʝʥʝ ʰʳʥʳץʪʳʨʫ-ʩʘʫʳץʪʳʨʫ ʞײʤʳʩʳʥʳש ᴅʨ ʪװʨʣʝʨʽʥʜʝ 

ʞʝʣʜʝʪʽʣʛʝʥ ʙᴇʣʤʝʜʝ ᴇʪʢʽʟʽʣʫʽ ʪʠʽʩ. ʇʝʜʘʛʦʛ ʙʘʣʘʣʘʨסʘ ʰʘʨʘʥʳ ᴇʪʢʽʟʫ ʘʣʜʳʥʜʘ ʤײʨʳʥ 

 ʘסʫʳ ʙʘʣʘʣʘʨסʘʞʝʪ. ʊʳʥʳʩ ʘʣʫ ʞʘʪʪʳץ ʘʫ ʙʝʨʫʽץʩײʤʽʥʜʝʪʪʽ ʛʠʛʠʝʥʘʩʳ ʪʫʨʘʣʳ ʥ שʫʳʩʳʥʳץ

ʧʩʠʭʦʪʝʨʘʧʠʷʣʳץ ʞᴅʥʝ ʩʘʫʳץʪʳʨʫʰʳʣʳץ ᴅʩʝʨ ʝʪʝʜʽ: ʟʘʪ ʘʣʤʘʩʫ ʧʨʦʮʝʩʽʥʝ ʦש ʳץʧʘʣ ʝʪʝʜʽ; 

ʦʨʪʘʣʳץ ʞװʡʢʝ ʞװʡʝʩʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ; ʙʨʦʥʭʪʘʨʜʳש ʜʨʝʥʘʞʜʳץ ץʳʟʤʝʪʽʥ 

ʞʘץʩʘʨʪʘʜʳ; ʤײʨʳʥʤʝʥ ʜʝʤ ʘʣʫʜʳש ʙײʟʳʣʳʩʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʝʜʽ; ʢᴇʢʽʨʝʢ ץʫʳʩʳ ʤʝʥ 

ʦʤʳʨʪץʘʥʳש ʪװʨʣʽ ᴇʟʛʝʨʽʩʪʝʨʽʥ ʪװʟʝʪʝʜʽ. 

ʊϮʟʝʪʫ ʞʘʪʪʳϤʫʣʘʨʳ ï ʜʝʥʝ ʰʳʥʳץʪʳʨʫ-ʩʘʫʳץʪʳʨʫ ʞײʤʳʩʳʥʳש ᴅʨ ʪװʨʣʝʨʽʥʜʝ 

ʞװʨʛʽʟʽʣʝʜʽ. ᴆʪʢʽʟʽʣʫ ʪװʨʽ ץʦʡʳʣסʘʥ ʤʽʥʜʝʪ ʧʝʥ ʙʘʣʘʣʘʨʜʳש ʢʦʥʪʠʥʛʝʥʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. 

ʆʨʪʦʧʝʜʠʷʣʳϨ ʛʠʤʥʘʩʪʠʢʘ ï ʞʘʣʧʘץ ʪʘʙʘʥʜʳʣʳסʳ ʙʘʨ ʙʘʣʘʣʘʨסʘ ʞᴅʥʝ ʪʘʙʘʥ ʢװʤʙʝʟʽ 

ʘʫʨʫʣʘʨʳʥʳש ʘʣʜʳʥ-ʘʣʫʜʘ ץʦʣʜʘʥʫסʘ ײʩʳʥʳʣʘʜʳ. 

ϧϰʤ ʪʝʨʘʧʠʷʩʳ ï ʢʽʰʽ ʤʝʢʪʝʧ ʞʘʩʳʥʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨʜʳש ʙʘʣʘʙʘץʰʘסʘ ʙʝʡʽʤʜʝʣʫʽʥʝ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ, ʙʘʣʘʥʳש ʞʘʥ-ʞʘץʪʳ ʜʘʤʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ᴅʜʽʩʪʝʨʜʽש ʙʽʨʽ ʨʝʪʽʥʜʝ ʙʝʣʩʝʥʜʽ 

ʪװʨʜʝ ץʦʣʜʘʥʳʣʘʜʳ: ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ, ʦʡʣʘʫʳʥ ʜʘʤʳʪʫ, ʩᴇʟʜʽʢ ץʦʨʜʳ ʙʘʡʳʪʫ ʞᴅʥʝ 

ʤʘשʳʟʜʳ ʬʘʢʪʦʨ- ʙʘʣʘʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʝʥʩʘʫʣʳסʳ. 

ʄʫʟʳʢʘ ʪʝʨʘʧʠʷʩʳ ï ʘʜʘʤʥʳש ʠʥʪʝʣʝʢʪʫʘʣʜʳץ ʩʘʣʘʩʳʥʘ ʩᴅʡʢʝʩ ʙʦʣʘʜʳ. 

ʇʩʠʭʦʛʠʤʥʘʩʪʠʢʘʣʳץ ʵʪʶʜʪʘʨʜʳ ʦʨʳʥʜʘʫʤʝʥ ʙʽʨʛʝ ʜײʨʳʩ ʪʘשʜʘʣסʘʥ ʤʫʟʳʢʘʥʳ ʪʳשʜʘʫ 

ʙʘʣʘʣʘʨʜʳש ʠʤʤʫʥʠʪʪʝʨʽʥ ʢᴇʪʝʨʝʜʽ, ʪʳʥʳʰʪʘʥʜʳʨʘʜʳ, ʙʘʩ ʞᴅʥʝ ʙײʣʰʳץ ʝʪ ʘʫʨʫʣʘʨʳʥ ʞʘʟʘʜʳ, 

ʙʘʡʳʧʧʝʥ ʜʝʤ ʘʣʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ. תʨʤʝʣʽ ʘʩʧʘʧʪʘʨ ʵʤʦʮʠʦʥʘʣʜʳץ ʩʘʣʘʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ 

ᴅʩʝʨ ʝʪʝʜʽ, ʤʳʩʪʘʥ ʞʘʩʘʣסʘʥ װʨʤʝʣʽ ʘʩʧʘʧʪʘʨ ï ײʡץʳʜʘʥ ʪʝʟ ʦʷʪʘʜʳ, ʦʥʳ ʩʝʨʛʝʢ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ 

 שʽʰʽʥʜʝ ʬʦʨʪʝʧʠʘʥʦʤʝʥ ʘʜʘʤʥʳ שʳ ʤʫʟʳʢʘ ʩʦʥʳסʦʨʳʥʜʘʫʳʥʜʘ שʳʣʘʜʳ. ʇʝʨʥʝʣʽ ʘʩʧʘʧʪʘʨʜʳץ

ʠʥʪʝʣʝʢʪʫʘʣʜʳץ ʩʘʣʘʩʳʥʘ ʩᴅʡʢʝʩ ʙʦʣʘʜʳ. ɯʰʝʢʪʽ ʘʩʧʘʧʪʘʨ ʞװʨʝʢʢʝ ᴅʩʝʨ ʝʪʝʜʽ. ʆʣʘʨ ʩʦʥʳש 

ʽʰʽʥʜʝ ʩʢʨʠʧʢʘ, ʚʠʦʣʦʥʯʝʣʠ ʤʝʥ ʛʠʪʘʨʘ ʘʜʘʤʥʳש ʘʷʫʰʳʣʳץ ʩʝʟʽʤʽʥ ʜʘʤʳʪʘʜʳ. ɸʣ, ʚʦʢʘʣʜʳ 

ʤʫʟʳʢʘ ʙʘʨʣʳץ ʘסʟʘסʘ ʩʦʥʳש ʽʰʽʥʜʝ ʪʘʤʘץץʘ ᴅʩʝʨ ʝʪʝʜʽ. 

ɸʨʦʤʘʪʝʨʘʧʠʷ ï ʙײʣ ʠʽʩʪʝʨʤʝʥ ʝʤʜʝʫ, ʘסʟʘʥʳש ʪʘʙʠסʠ ʢװʰʪʝʨʽʥ ʥʳסʘʡʪʘʜʳ, ʢᴇʪʝʨʽשʢʽ 

ʢᴇשʽʣ ʢװʡʜʝ ʙʦʣʫסʘ ʳץʧʘʣ ʝʪʝʜʽ, ʩʫʳץ ʪʠʶ ʘʫʨʫʣʘʨʳʥ ʝʤʜʝʫʛʝ ʞᴅʥʝ ʰʘʨʰʘʫʜʳ ʙʘʩʫסʘ 

ʞᴅʨʜʝʤʜʝʩʝʜʽ. ɸʨʦʤʘʪʝʨʘʧʠʷ ï ʙײʣ ʠʽʩʪʝʨʤʝʥ ʝʤʜʝʫ, ʘסʟʘʥʳש ʪʘʙʠסʠ ʢװʰʽʥ ʥʳסʘʡʪʘʜʳ, 

ʢᴇʪʝʨʽשʢʽ ʢᴇשʽʣ ʢװʡʜʽ ʩʘץʪʘʡʜʳ, ʩʫʳץ ʪʠʶ ʘʫʨʫʣʘʨʳʥ ʝʤʜʝʫʛʝ ʞᴅʥʝ ײʡץʳʥʳש ʙײʟʳʣʫʳʥ ʞᴅʥʝ 

ʰʘʨʰʘʫʜʳ ʝשʩʝʨʫʛʝ ʞᴅʨʜʝʤʜʝʩʝʜʽ. 

ʐʳʥʳϨʪʳʨʫ ï ʠʤʤʫʥʠʪʝʪʪʽ ʥʳסʘʡʪʫ ʞᴅʥʝ ʘʫʨʫʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫʜʳש ʳץʧʘʣʜʳ ᴅʜʽʩʪʝʨʽʥʽש 

ʙʽʨʽ. ɸʫʘ ʙʘʣʘʥʳש ᴇʤʽʨʛʝ ʢʝʣʛʝʥ ʢװʥʽʥʝʥ ʙʘʩʪʘʧ ʧʘʡʜʘʣʳ ʰʳʥʳץʪʳʨʫ ײץʨʘʣʳ. ɹʘʣʘʙʘץʰʘʜʘ 

ʰʳʥʳץʪʳʨʫ: ʢװʥʜʝʣʽʢʪʽ ʩʘʫʳץʪʳʨʫ ʩʝʨʫʝʥʜʝʨʽ, ʢװʥʽ ʙʦʡʳ ʙʽʨʥʝʰʝ ʨʝʪ ʞʫʳʥʫ, ʪʘʤʘץʪʘʥʳʧ 

ʙʦʣסʘʥʥʘʥ ʢʝʡʽʥ ʘʫʳʟʜʳ ʰʘʶ, ʢװʥʽ ʙʦʡʳ ʞʘʣʘש ʘʷץ ʞװʨʫ (ײʡץʳסʘ ʜʝʡʽʥ ʞᴅʥʝ ײʡץʳʜʘʥ ʢʝʡʽʥ) 

ʘʨץʳʣʳ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ. ɹʘʣʘ ʝʩʝʡʛʝʥ ʩʘʡʳʥ ʘʫʘ ʚʘʥʥʘʣʘʨʳʥʳש ʫʘץʳʪʳ ʙʽʨʪʽʥʜʝʧ ײʣסʘʡʪʳʣʘʜʳ. 

ɽʨʝʩʝʢ ʞʘʩʪʘסʳ ʙʘʣʘʣʘʨ װʰʽʥ ʘʫʘ ʚʘʥʥʘʣʘʨʳʥʳש ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ 19Áʉ ײץʨʘʡʜʳ, 3 ʞʘʩʪʘʥ 6 

ʞʘʩץʘ ʜʝʡʽʥʛʽ ʙʘʣʘʣʘʨ װʰʽʥ 18Áʉ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʪʽʣʝʜʽ. ʐʳʥʳץʪʳʨʫʜʳש ʪʠʽʤʜʽ ײץʨʘʣʜʘʨʳʥʳש 

ʙʽʨʽ-ʞʘʟ ʤʝʟʛʽʣʽʥʜʝ ʢװʥʜʽʟ ʪʘʟʘ ʘʫʘʜʘ ײʡʳץʪʘʫ. ɹײʣ ʘסʟʘʥʳש ʩʫʳץ ʪʠʶʜʝʥ ʙʦʣʘʪʳʥ ʘʫʨʫʣʘʨסʘ, 
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ʞʦסʘʨʳ ʪʳʥʳʩ ʘʣʫ ʞʦʣʜʘʨʳʥʳש ʩʦʟʳʣʤʘʣʳ ʘʫʨʫʣʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. ɹʘʣʘʣʘʨʜʳ 

ʜᴅʣʽʟʛʝ ʥʝʤʝʩʝ ʙʘʣʢʦʥסʘ ײʡץʳסʘ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. 

ʆʪʪʝʛʽ ʢʦʢʪʝʡʣʽ ï ʜʝʥʝʥʽש ʞᴅʥʝ ʘץʳʣ-ʦʡʜʳש ʰʘʨʰʘʫʳʥ ʙʘʩʘʜʳ, ʠʤʤʫʥʠʪʝʪʪʽ ʘʨʪʪʳʨʘʜʳ, 

ʞװʡʢʝ ʞװʡʝʩʽʥʽש ʞʘסʜʘʡʳʥ ʞʘץʩʘʨʪʘʜʳ. ʄʝʢʪʝʧʢʝ ʜʝʡʽʥʛʽ ײʡʳʤʜʘʨʜʘ ʦʪʪʝʛʽ ʢʦʢʪʝʡʣʽʥ ʽʰʫ 

ʢʫʨʩʪʘʨʳ ʩʫʳץ ʪʠʶʜʝʥ ʙʦʣʘʪʳʥ ʘʫʨʫʣʘʨʤʝʥ ʩʳʨץʘʪʪʘʥʫʜʳ ʪᴇʤʝʥʜʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. 

ʈʠʪʤʦʧʣʘʩʪʠʢʘ ʤʫʟʳʢʘ ʘʨץʳʣʳ ץʠʤʳʣ-ץʦʟסʘʣʳʩ ʪᴅʞʽʨʠʙʝʩʽʥ ʠʛʝʨʫʛʝ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫʛʝ, 

ʜʝʥʝ ʞᴅʥʝ ʧʩʠʭʠʢʘʣʳץ ʩʘʫʣʳסʳʥ, ʩʦʥʜʘʡ-ʘץ ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ ʩʘʥʘʣʳ ײʩʪʘʥʫʜʳש 

ʘʣסʳʰʘʨʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ, ʙʘʣʘסʘ ʫʘץʳʪʳʥ ʞʘץʩʳ ᴇʪʢʽʟʫʛʝ ʞᴅʥʝ ʞʠʥʘץʪʘʣסʘʥ 

ʵʥʝʨʛʠʷʩʳʥ ʰʳסʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊװʟʝʪʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ: 

ɽʨʪʝʛʽ ʪʝʨʘʧʠʷʩʳ ï ʝʨʝʩʝʢ ʪʦʧʪʘʥ ʙʘʩʪʘʧ ʘʡʳʥʘ 30 ʤʠʥʫʪʪʘʥ 2-4 ʦץʫ ᴇʳʟʤʝʪʽ ᴇʪʢʽʟʽʣʝʜʽ. 

ʆץʫ ץʳʟʤʝʪʪʝʨʜʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ, ʪʝʨʘʧʠʷʣʳץ ʞᴅʥʝ ʜʘʤʳʪʫʰʳ ʞײʤʳʩ ʞװʨʛʽʟʽʣʝʜʽ. ɽʨʪʝʛʽʥʽ 

ʝʨʝʩʝʢ ʘʜʘʤ ʘʡʪʫʳ ʤװʤʢʽʥ ʥʝʤʝʩʝ ʪʦʧʧʝʥ ʘʡʪʫסʘ ʙʦʣʘʜʳ, ץʘʣסʘʥ ʙʘʣʘʣʘʨ ʝʨʪʝʛʽʥʽ ʘʡʪʫʰʳʜʘʥ 

ʢʝʡʽʥ ץʘʞʝʪʪʽ ץʠʤʳʣʜʘʨʜʳ ץʘʡʪʘʣʘʡʜʳ. 

 ʪʳץʜʝʥʝʩʽʥ ʞʘʥ-ʞʘ שʙʘʣʘʥʳ שʪʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳץʩʘ ץʦʨʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʜʝʥʩʘʫʣʳפ

ʞʝʪʽʣʜʽʨʫʜʝʛʽ ʤʘשʳʟʳ ʟʦʨ ʝʢʝʥʽʥʝ ʢᴇʟʽʤʽʟ ʞʝʪʪʽ.  

 

ʇɸʁɼɸʃɸʅנɸʅ ᴄɼɽɹʀɽʊʊɽʈ 

 ʪʳʨʫ ʞᴅʥʝ ʩʧʦʨʪè ʪʫʨʘʣʳץçɼʝʥʝ ʰʳʥʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ .1
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 ʜʳʣʘʨʳʥ ʨʫʭʘʥʠ-ʘʜʘʤʛʝʨʰʽʣʽʢסʨʫ ʜʘװʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩ שɹʘʣʘʣʘʨʜʳ .פ.ʘʧʣʠʝʚʘ ɸפ .5
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ɸʈɸʃɸʉ ʆפʓʊʋ ʊɽʍʅʆʃʆɻʀʗʉʓʅʓפ רɸʃʓʇʊɸʉʋʓ ʄɽʅ ɼɸʄʋʓ 

 

ɾ.ɾ. ɹᴅʢʽʨʦʚʘ, 7ʄ01503-ʀʥʬʦʨʤʘʪʠʢʘ ʤʘʤʘʥʜʳסʳʥʳ1 ש-ʢʫʨʩ ʤʘʛʠʩʪʨʘʥʪʳ   

ϧʘʟϰʣʪϨʳʟʧʫ, ɸʣʤʘʪʳ Ϩ. 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ: ʧ.Ϥ.ʜ., ʧʨʦʬʝʩʩʦʨ ɸ.ɽ.ʉʘϤʳʤʙʘʝʚʘ 

 

ʊװʡʽʥʜʝʤʝ. ɸʨʘʣʘʩ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʩʘʧʘʣʳ ʙʽʣʽʤ ʤʝʥ ʩʘʥʘʣʳ ʪᴅʨʙʠʝ ʙʝʨʫʛʝ, 

ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʦץʫʰʳʣʘʨʜʳץ שʘʣʳʧʪʘʩʫʳʥʘ, ʦʣʘʨʜʳש ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʞʘשʘʰʘ ʦʡʣʘʫʳʥ 

ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʘʨʘʣʘʩ ʦץʳʪʫ ʜʘסʜʳʩʳʥ ʤʝשʛʝʨʫʛʝ ʳץʧʘʣ ʝʪʫ. 

ɸʥʥʦʪʘʮʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʦʩʦʟʥʘʥʥʦʤʫ ʚʦʩʧʠʪʘʥʠʶ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʥʜʘʤ ʫʯʘʱʠʭʩʷ, ʨʘʟʚʠʪʠʶ ʫ ʥʠʭ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʦʚʣʘʜʝʥʠʶ ʥʘʚʳʢʘʤʠ 

ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: ʘʨʘʣʘʩ ʦץʳʪʫ, blended learning, ʪʝʭʥʦʣʦʛʠʷ, ʤʝʥʪʦʨ, ʩʠʥʝʨʛʝʪʠʢʘ 

 

ɸʨʘʣʘʩ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ʪʨʝʥʜʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ 

ʙʦʣʞʘʤ ʞʘʩʘʫʰʳʣʘʨʜʳש ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ ʦʥʳ ʘʣʜʘסʳ ʦʥʞʳʣʜʳץʪʘ ʦʩʳʣʘʡ ץʘʣʘ ʙʝʨʝʜʽ ʜʝʧ 

ʝʩʝʧʪʝʡʜʽ. ɸʨʘʣʘʩ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʩʠʥʝʨʛʝʪʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʗסʥʠ ʦʣ ʙʝʪʧʝ-ʙʝʪ ʙʽʣʽʤ ʙʝʨʫʜʝ ʜʝ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳ ʙʽʣʽʤ ʙʝʨʫʜʝ ʜʝ ʪʠʽʤʜʽ ʙʦʣʳʧ, ʙʽʨʽʥ-ʙʽʨʽ 

ʪʦʣʳץʪʳʨʳʧ ʦʪʳʨʘʜʳ. ɹʽʟ ʦʩʳ ʘʨʘʣʘʩ ʦץʳʪʫ ʜʝʛʝʥ סײʳʤʜʳ ץʘʨʘʩʪʳʨʳʧ, ʦʥʳש ʪʘʨʠʭʳʥʘ 
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ʙʽʨʰʘʤʘ ʪʦץʪʘʣʘʡʳץ. ʄᴅʩʝʣʝʥ çʘʨʘʣʘʩ ʦץʳʪʫè ʪʝʨʤʠʥʽ ʘסʳʣʰʳʥ ʪʽʣʽʥʜʝʛʽ çblended learningè 

ʜʝʛʝʥ ʩᴇʟ ʪʽʨʢʝʩʽʥʽש ʘʫʜʘʨʤʘʩʳ. ɸסʳʣʰʳʥ ʪʽʣʽʥʜʝʛʽ ʥײʩץʘʩʳʥʜʘ  çlearningè ʩᴇʟʽ 

ʧʘʡʜʘʣʘʥʳʣסʘʥʳʥ ʙʘʡץʘʡʤʳʟ, ʦʥʳש ʙʘʣʘʤʘʩʳ çʦץʫ, װʡʨʝʥʫè ʜʝʛʝʥ ʤʘסʳʥʘʥʳ ʙʽʣʜʽʨʝʜʽ. ʗסʥʠ, 

ʦʥʜʘ ʙʽʣʽʤ ʘʣʫ ʞᴅʥʝ װʡʨʝʥʫ װʜʝʨʽʩʽ ʙʘʡץʘʣʘʜʳ. ʄײʥʜʘ ʦץʫʰʳ ʙʝʣʩʝʥʜʽ ץʳʟʤʝʪ ʘʪץʘʨʘʪʳʥ 

ʩʫʙʲʝʢʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʨʘʣʘʩ ʦץʳʪʫʜʳש ʥʝʛʽʟʛʽ ץʘסʠʜʘʪʪʘʨʳ ʘʣסʘʰ ʨʝʪ ʍʍ סʘʩʳʨʜʳש 

ʘʣʧʳʩʳʥʰʳ ʞʳʣʜʘʨʳ ʢʦʨʧʦʨʘʪʠʚʪʽ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ ʙʝʨʫʜʝ ץʦʣʜʘʥʳʣʜʳ, ʘʣ ʘʨʘʣʘʩ ʦץʳʪʫ 

 ʳʣʳץʘʣʘʤʪʦʨ ʘʨס ʳסʳʪʫ ʦʨʪʘʣʳץʠʥʪʝʨʘʢʪʠʚʪʽ ʦ ץʳʤʳ ʪʝʨʤʠʥ ʨʝʪʽʥʜʝ 1999 ʞʳʣʳ ʘʤʝʨʠʢʘʥʜʳסײ

ʦץʳʪʫסʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʰʳסʘʨʘ ʙʘʩʪʘסʘʥ ʢʝʟʜʝ ץʦʣʜʘʥʳʩץʘ ʝʥʛʽʟʽʣʛʝʥʽ 

ʞᴇʥʽʥʜʝ ʤᴅʣʽʤʝʪ ʙʘʨ.    

ɹʘʩץʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ץʘʨʘסʘʥʜʘ ʘʨʘʣʘʩ ʙʽʣʽʤ ʙʝʨʫʜʽש ʘʡʳʨʤʘʰʳʣʳסʳ - 

ʦʥʳש ʥʘץʪʳ ʘʚʪʦʨʳ ʞʦץ. ʆʣ ʙʽʣʽʤ ʙʝʨʫʜʽץ שʦʣʜʘʥʳʩʪʘסʳ  ᴅʜʽʩʪʝʨʽ ʤʝʥ ʧʨʠʥʮʠʧʪʝʨʽʥ ᴇʟʛʝʨʪʫ 

ʤʘץʩʘʪʳʥʜʘ ʢᴇʧʪʝʛʝʥ ʪʘʣʧʳʥʳʩʪʘʨʜʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʧʘʡʜʘ ʙʦʣʜʳ. ʉʦʥʜʳץʪʘʥ çʘʨʘʣʘʩ ʦץʳʪʫè 

ʪʝʨʤʠʥʽʥʝ ʥʘץʪʳ ʘʥʳץʪʘʤʘ ʙʝʨʫ ץʠʳʥʜʳץ ʪʫסʳʟʳʧ ʦʪʳʨ. ɼʝʛʝʥʤʝʥ, ʘʨʘʣʘʩ ʦץʳʪʫʜʳש ʤʳʥʘʜʘʡ 

ʘʥʳץʘʤʘʣʘʨʳʥ ʢʝʟʜʝʩʪʽʨʫʛʝ ʙʦʣʘʜʳ. ʄᴅʩʝʣʝʥ, çɸʨʘʣʘʩ ʦץʳʪʫ ï ʙײʣ ʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʽש 

ʞʠʳʥʪʳסʳè (Bersin & Associates, 2003). çɸʨʘʣʘʩ ʦץʳʪʫ ï ץʘʰʳץʪʘʥ ʦץʳʪʫ ʞᴅʥʝ ʙʝʪʧʝ-ʙʝʪ 

ʦץʳʪʫʜʳ ץʘʪʘʨ ʧʘʡʜʘʣʘʥʫè (Reay, 2001).  

çʉʧʨʘʚʦʯʥʠʢ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷè ʘʪʪʳ ʤʘץʘʣʘʜʘ ʘʨʘʣʘʩ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʥʝʛʽʟʛʽ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ץʘʤʪʠʪʳʥ ʙʘʨʳʥʰʘ ʥʘץʪʳ ʘʥʳץʪʘʤʘʩʳ ʙʝʨʽʣʜʽ: çɸʨʘʣʘʩ ʦץʳʪʫ - ʙײʣ ʙʝʪʧʝ-ʙʝʪ 

ʦץʳʪʫ ʤʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ײץʨʘʣʜʘʨʤʝʥ ʦץʳʪʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ ʞװʡʝʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳè.  

ɹײʜʘʥ ʙʘʩץʘ ʜʘ ʘʨʘʣʘʩ ʦץʳʪʫסʘ ʙʝʨʽʣʛʝʥ ʙʘʨʳʥʰʘ ʙʽʨʞʘץʪʳ ʤʳʥʘʜʘʡ ʘʥʳץʪʘʤʘʩʳ ʙʘʨ: 

çɸʨʘʣʘʩ ʦץʳʪʫ - ʙײʣ ʢװʥʜʽʟʛʽ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳץ ʦץʳʪʫʜʳ, ʦץʫʰʳʥʳש ʦץʫ ʫʘץʳʪʳʥ, ʦʨʥʳʥ, 

 ʡʣʝʩʪʽʨʝʪʽʥ ʞᴅʥʝ ʙʽʨʽʢʪʽʨʝʪʽʥװ ʤʢʽʥʜʽʛʽʤʝʥװʜʘʫ ʤשʳʥʳ ʤʝʥ ʪʨʘʝʢʪʦʨʠʷʩʳʥ ᴇʟ ʙʝʪʽʥʰʝ ʪʘץʘʨץ

ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳè. ʆʩʳʣʘʡʰʘ, ʘʨʘʣʘʩ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʩʠʥʝʨʛʝʪʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ, ʦʣ ʢװʥʜʽʟʛʽ ʞᴅʥʝ ʵʣʝʢʪʨʦʥʜʳ ʦץʳʪʫʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ᴅʨץʘʡʩʳʩʳʥʳש ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʪʝשʝʩʪʽʨʫʛʝ ʥʝʤʝʩʝ ᴇʟʘʨʘ ʙʽʨʽʥ-ʙʽʨʽ 

ʪʦʣʳץʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.   

ɸʨʘʣʘʩ ʦץʳʪʫ ʦʥ ʞʳʣʜʘʥ ʘʩʪʘʤ ʫʘץʳʪʪʘʥ ʙʝʨʽ (2006 ʞʳʣʜʘʥ ʙʘʩʪʘʧ) ɸפʐ, ɽʫʨʦʧʘ ʞᴅʥʝ 

ʆשʪװʩʪʽʢ-ʐʳסʳʩ ɸʟʠʷʥʳש ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʜʝ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʝʜʽ. ʈʝʩʝʡʜʝ 2012/13 ʦץʫ 

ʞʳʣʳʥʜʘ ʘʣסʘʰ ʨʝʪ ʘʨʘʣʘʩ ʦץʳʪʫ ʤʦʜʝʣʴʜʝʨʽʥ ʪʝʩʪʽʣʝʫ ʙʦʡʳʥʰʘ ʠʥʥʦʚʘʮʠʷʣʳץ ʞʦʙʘ ʙʘʩʪʘʣʜʳ 

(ʂʦʥʜʘʢʦʚʘ ʄ.ʃ., 2013).  

ɸʨʘʣʘʩ ʦץʳʪʫʜʳש ʢʝש ʪʘʨʘʣסʘʥ ʤʦʜʝʣʴʜʝʨʽʥ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʦʩʳ ʪʝʭʥʦʣʦʛʠʷʥʳ 

 .ʢʝʡʙʽʨ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʪʘʧ ᴇʪʫʛʝ ʙʦʣʘʜʳ שʦʣʜʘʥʫʜʳץ

 ʨʳʥʥʘʥ ʙʝʨʽ ʞʘʧʧʘʡײʙ שʘʣʽʤʜʝʨʜʽסײʙʽʨʽ ï ʤ שʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽ ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳױ ¶

ʧʘʡʜʘʣʘʥʳʧ ʞװʨʛʝʥ ʞײʤʳʩ ʬʦʨʤʘʣʘʨʳʥʘʥ ʘʨʳʣʫ. ɽʢʽʥʰʽʩʽ ï ʦץʳʪʫ ʢʝשʽʩʪʽʢʪʝʨʽʥ ץʘʡʪʘ 

 ץʩʘʙʘ ץʽʩʪʽʛʽʥʜʝ ʩʳʥʳʧʪʳשʳʪʳ ʤʝʥ ʢʝץʫ ʫʘץʡʨʝʥʰʽʢʪʽ ʰʝʢʪʝʣʛʝʥ ʦװ ʥʠסʨʳʣʳʤʜʘʫ, ʷײץ

 .ʤʢʽʥʰʽʣʽʛʽװʡʳʤʜʘʩʪʳʨʫʜʘʥ ʙʘʩ ʪʘʨʪʫ ʤײ

¶ ʊʝʭʥʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʢʝʣʩʝʢ, ʘʨʘʣʘʩ ʦץʳʪʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʤʽʥʜʝʪʪʽ ʰʘʨʪʳ 

- ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ. ɹײʣ ʢʦʤʧʴʶʪʝʨʣʽʢ ʥʝʤʝʩʝ ʤʦʙʠʣʴʜʽ ʩʳʥʳʧʪʘʨ, ʤʝʢʪʝʧ 

ʢʽʪʘʧʭʘʥʘʩʳʥʜʘסʳ ʢʦʤʧʴʶʪʝʨʣʝʨ, ʦץʫʰʳʣʘʨʜʳש ʞʝʢʝ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ɹײʣ ʞʝʨʜʝ ʤʳʥʘ ʤᴅʩʝʣʝʥʽ ʘʡʪʘ ʢʝʪʢʝʥ ʞᴇʥ: ʘʨʘʣʘʩ ʦץʳʪʫ ᴅʨ ʦץʫʰʳʥʳש ʙʽʨ ʫʘץʳʪʪʘ ʞᴅʥʝ ʙʽʨ 

ʤʝʟʝʪʪʝ ʥʘץʪʳ ײץʨʳʣסʳסʘ ʠʝ ʙʦʣʫʳʥ ʪʘʣʘʧ ʝʪʧʝʡʪʽʥʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ, ʜʝʛʝʥʤʝʥ ʘʨʘʣʘʩ ʦץʳʪʫ 

ʢʝʟʽʥʜʝ "1:1" ʤʦʜʝʣʽ (ʙʽʨ ʦץʫʰʳ ï ʙʽʨ ײץʨʳʣסʳ), ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʟʘʤʘʥʘʫʠ 

web-ʩʝʨʚʠʩʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ - ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʥʳ çʙʽʨʣʝʩʢʝʥ ײץʞʘʪʪʘè ʥʝʤʝʩʝ çײʞʳʤʜʳץ 

ʢʘʨʪʘʜʘè, ʪʽʧʪʽ ץʘʰʳץʪʘסʳ ץʘʪʳʩʫʰʳʣʘʨ װʰʽʥ ʜʝ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

¶ ɸץʧʘʨʘʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨ. ɸʨʘʣʘʩ ʦץʳʪʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʫʜʘ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ 

 ʥʳʥײʣ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʘʨʳ ʙʦʣʫʳ ʢʝʨʝʢ, ʙסʛʝʡʽ ʞʦשʜʝ שʨʝʩʫʨʩʪʘʨʜʳ ץʧʘʨʘʪʪʳץʦʣʜʘʥʳʣʘʪʳʥ ʘץ

ᴅʨ ʦץʫʰʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

 ʨʣʽ ʬʦʨʤʘʣʘʨʳʥװᴅʨʪ שʤʳʩ ʽʩʪʝʫʜʽײʥʳ ʤʝʥ ʞײʦʣʜʘʥʳʣʘʪʳʥ ʪʘʧʩʳʨʤʘʣʘʨ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤץ

 ,ʳʥ ʟʝʨʪʪʝʫʣʝʨ, ʞʦʙʘʣʘʨסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ, ʰʘסʩʳʥʳʣײ) ʥʠסʘʤʪʘʤʘʩʳʟ ʝʪʫʽ ʢʝʨʝʢ, ʷץ

ʦʡʳʥʜʘʨ, ʧʽʢʽʨʪʘʣʘʩʪʘʨ ʤʝʥ ʧʽʢʽʨʩʘʡʳʩʪʘʨ). 

¶ ᴄʜʽʩʪʝʤʝʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨ. ʆץʳʪʫ ᴅʜʽʩʪʝʨʽʥʜʝʛʽ ᴇʟʛʝʨʽʩ - ʘʨʘʣʘʩ ʦץʳʪʫʜʳ ʝʥʛʽʟʫʜʝʛʽ 

ᴇʟʛʝʨʽʩʪʝʨʜʽש ʙʘʩʪʳ ʙʝʣʛʽʣʝʨʽʥʽש ʙʽʨʽ. ʆʣ ʞʦסʘʨʳ ʜʝשʛʝʡʣʽ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ, ᴇʤʽʨʣʽʢ 
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ʜʘסʜʳʣʘʨʜʳ, ʤʘʥʩʘʧʪʳץ ʞᴅʥʝ ʝשʙʝʢ ʜʘסʜʳʣʘʨʳʥ, ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʡʜʳ. 

 ʠʷʪ ʙʦʣʫʜʳץײʘʣʽʤʜʝʨʜʝʥ ʙʘʨʳʥʰʘ ʤסײʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʤץʘʥʜʘ, ʘʨʘʣʘʩ ʦץʦʨʳʪʘ ʘʡʪפ

ʪʘʣʘʧ ʝʪʝʜʽ. ɸʨʘʣʘʩ ʦץʳʪʫʜʳ ʝʥʛʽʟʫ ʤסײʘʣʽʤʥʝʥ ᴅʜʝʪʪʝʛʽ, סʘʩʳʨʣʘʨ ʙʦʡʳ ʜʘʤʳסʘʥ ʞʘʧʧʘʡ ʞײʤʳʩ 

ʪװʨʽʥʝ ץʘʨʘסʘʥʜʘ ʢᴇʧ ʫʘץʳʪ ʧʝʥ ʢװʰ ʞײʤʩʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʉʦʥʜʘʡ-ʘץ, ʤסײʘʣʽʤʥʽש ʦץʫ 

 ʙʦʣʤʘʫʳ, ʦʥʳ ʤʝʥʪʦʨʜʘʥ ʢᴇʤʝʢʰʽʛʝ שʳʥʳסʜʘʡʳʥʜʳ ץʨʜʽʩʽʥʜʝʛʽ ʨᴇʣʽʥ ᴇʟʛʝʨʪʫʛʝ ʧʩʠʭʦʣʦʛʠʷʣʳװ

ʘʡʥʘʣʜʳʨʫ ץʠʳʥסʘ ʩʦסʘʜʳ. ɸʨʘʣʘʩ ʦץʳʪʫʜʳ ʠʥʥʦʚʘʮʠʷ ʨʝʪʽʥʜʝ ʝʥʛʽʟʫ ᴇʟʽʥ-ᴇʟʽ ʘʥʳץʪʘʫʜʘ ʞᴅʥʝ 

ʦץʫʰʳ ʤʝʥ ʤסײʘʣʽʤʥʽש ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ ʙʽʨץʘʪʘʨ ᴇʟʛʝʨʽʩʪʝʨʛʝ ᴅʢʝʣʝʜʽ. ʆץʫʰʳ ʩʘʥʘʣʳ ʪʘשʜʘʫ 

ʞʘʩʘʫʜʳ ʞᴅʥʝ ʞʘʩʘסʘʥ ᴅʨʝʢʝʪʽʥʽש ʩʘʣʜʘʨʳ װʰʽʥ ʞʘʫʘʧ ʙʝʨʫʜʽ װʡʨʝʥʝʜʽ, ʘʣ ʤסײʘʣʽʤ ᴇʟʽ װʰʽʥ 

ʞʘשʘ ʨᴇʣʜʝʨʜʝ ʞײʤʳʩ ʽʩʪʝʡ ʙʘʩʪʘʡʜʳ. 

ɸʨʘʣʘʩ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʽʟʜʽש ʝʣʽʤʽʟʜʽש ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ COVID-19 ʽʥʜʝʪʽʥʽש 

ʪʘʨʘʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʳʣʘ ʙʘʩʪʘʜʳ. ʆʥʳ ʧʘʡʜʘʣʘʥʫ ʙʘʨʳʩʳʥʜʘ ʪװʨʣʽ 

 ʙʽʨʥʝʰʝ ʦʙʲʝʢʪʠʚʪʽ ʞᴅʥʝ ʩʫʙʲʝʢʪʠʚʪʽ ʩʝʙʝʧʪʝʨʽ ʙʘʨ:  ʦʣ שʆʥʳ .ץʘ ʪʘʧ ʙʦʣʜʳסʪʘʨץʠʳʥʜʳץ

ʞᴇʥʽʥʜʝ ʢᴇʧ ʤᴅʩʝʣʝʣʝʨʜʽ ʘʡʪʫסʘ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ʢʝʡʙʽʨ ʘʡʤʘץʪʘʨʜʳש ʠʥʪʝʨʥʝʪʧʝʥ ʪʦʣʳץ 

 ʳʪʫʰʳʣʘʨץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʤʝʫʽ, ʦץ ץʳʣʘʨʤʝʥ ʪʦʣʳסʨʳʣײץ ʘʤʪʘʤʘʩʳʟ ʝʪʽʣʤʝʫʽ, ʢʦʤʧʴʶʪʝʨʣʽʢץ

ʤʝʥ ʘʪʘ-ʘʥʘʣʘʨʜʳש ʙײʣ ʞװʡʝʛʝ ʪʦʣʳץ ʜʘʡʳʥ ʙʦʣʤʘʫʳ ʞᴅʥʝ ʪ.ʙ. ʆʩʳʥʜʘʡ ʤᴅʩʝʣʝʣʝʨ ʞʦסʘʨʳʜʘ 

ʘʡʪʳʣסʘʥ ʘʨʘʣʘʩ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʽʨʰʘʤʘ ʢʝʜʝʨʛʽʣʝʨ ʢʝʣʪʽʨʽʧ ʦʪʳʨ. 

ɼʝʛʝʥʤʝʥ, ʙװʛʽʥʛʽ ʢװʥʛʽ ʢʝʜʝʨʛʽʣʝʨ ʙʽʨʪʽʥʜʝʧ ʞʦʡʳʣʫʜʘ ʞᴅʥʝ ʘʪʘ-ʘʥʘʣʘʨ ʤʝʥ ʤסײʘʣʽʤʜʝʨʜʽש 

ʞʘשʘ ʞװʡʝʛʝ ʜʝʛʝʥ ʢᴇʟץʘʨʘʩʳ ᴇʟʛʝʨʽʧ, ʦסʘʥ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʜʘסʜʳʣʘʥʫ ʢʝʟʝשʽʥʜʝ.  
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ʄɸʊɽʄɸʊʀʂɸ ʇᴄʅɯʅ ʆפʓʊʋɼɸ ʀʅʊɽʈɸʂʊʀɺʊɯ ʆפʓʊʋ ᴄɼɯʉɯʅ פʆʃɼɸʅʋ 

ɽʈɽʂʐɽʃɯʂʊɽʈɯ 

 

ɻ. ɽʩʧʘʝʚʘ, ʄ010 ï ʄʘʪʝʤʘʪʠʢʘ ʧʝʜʘʛʦʛʪʝʨʽʥ ʜʘʷʨʣʘʫ ʤʘʤʘʥʜʳסʳʥʳש ʤʘʛʠʩʪʨʘʥʪʳ 

ʄ.Ϸʫʝʟʦʚ ʘʪʳʥʜʘϤʳ ʆϧʋ, ʐʳʤʢʝʥʪ Ϩ 

 

ϣʳʣʳʤʠ ʞʝʪʝʢʰʽ:ʬ.-ʤ.Ϥ.ʢ., ʜʦʮʝʥʪ ɸ. ɸʙʞʘʧʙʘʨʦʚ 

 

ʊװʡʽʥʜʝʤʝ. ʄʘץʘʣʘʜʘ Qalan.kz  ʠʥʪʝʨʘʢʪʠʚʪʽ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

ʤʘʪʝʤʘʪʠʢʘ ʩʘʙʘסʳʥʜʘ ץʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʷʥʜʘʣסʘʥ. ɹʘסʜʘʨʣʘʤʘʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʞʘʥ-

ʞʘץʪʳ ʪʘʣʜʘʥʳʧ, ʦʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʘʧʩʳʨʤʘ װʣʛʽʣʝʨʽʥʽש ʪʦʧʪʘʨʳʥʘ ʩʠʧʘʪʪʘʤʘ ʙʝʨʽʣʛʝʥ. 

ʀʥʪʝʨʘʢʪʠʚʪʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞʘʩʘʫ ʞʦʣʜʘʨʳ ʥʘץʪʳ ʤʳʩʘʣʜʘʨʤʝʥ ʪװʩʽʥʜʽʨʽʣʛʝʥ.  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʧʨʦʛʨʘʤʤʳ Qalan.kz ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ɺ ʩʝʩʪʦʨʦʥʥʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʳ, ʦʧʠʩʘʥʳ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʝʡ ʟʘʜʘʯ. ʇʫʪʠ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʜʘʥʠʡ 

ʦʙʲʷʩʥʷʶʪʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʠʤʝʨʘʤʠ. 

ʂʽʣʪʪʽʢ ʩᴇʟʜʝʨ: Qalan.kz, ʠʥʪʝʨʘʢʪʠʚ, ʤʘʪʝʤʘʪʠʢʘ 

 

 ʘ ʜʝʛʝʥ ʪʘʣʘʧ, ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨסʳʪʫץʘʥ  ʟʘʤʘʥʜʘ ʦסʘʟʽʨʛʽ ʢʦʤʧʴʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷ ʜʘʤʳפ

ʪʦʣʳץʪʘʡ ᴇʟʛʝʨʽʧ ʦʪʳʨסʘʥʳ ʙʘʨʰʘʤʳʟסʘ ʤᴅʣʽʤ. ᴆʡʪʢʝʥʽ, ʙʽʟ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳץ  שʘʨץʳʥʜʳ 

ʜʘʤʳʧ ʞʘʪץʘʥ ʢʝʟʝשʽʥʜʝ ᴇʤʽʨ ʩװʨʽʧ ʞʘʪʳʨʤʳʟ. ʂװʥ ʩʘʡʳʥ ʞʘשʘ ʙʘסʜʘʨʣʘʤʘʣʘʨ, ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧʘʡʜʘ ʙʦʣʫʜʘ. ʆʩʳסʘʥ ʦʨʘʡ, çʎʠʬʨʣʳפ ץʘʟʘץʩʪʘʥè ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ 

ʝʣʽʤʽʟʜʝʛʽ ʙʘʨʣʳץ ʩʘʣʘʣʘʨ ʞʘʧʧʘʡ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴇʟ ʞײʤʳʩʪʘʨʳʥʜʘ ʪʠʽʤʜʽ, ᴅʨʽ ʧʘʡʜʘʣʳ 

ʝʪʽʧ ץʦʣʜʘʥʫʜʳ ʙʘʩʪʘʧ ʢʝʪʪʽ. ʆʩʳ ʦʨʘʡʜʘ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳ ʜʘ ʰʝʪʪʝ ץʘʣʳʧ ץʦʡסʘʥ ʞʦץ, ʩʝʙʝʙʽ 
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ʩʘʙʘץʪʘʨʜʳ ץʳʟʳץʪʳ, ᴅʨʽ ʥᴅʪʠʞʝʣʽ ᴇʪʢʽʟʫʛʝ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʪʽʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ, 

ʦʥʣʘʡʥ ʨʝʩʫʨʩʪʘʨ ʩʘʥʳ ʢװʥ ʩʘʡʳʥ ʘʨʪʳʧ ʢʝʣʝʜʽ. 

 ʙʘʩʪʳ שʡʝʩʽʥʽװʳʥʜʘ [1] çɹʽʣʽʤ ʙʝʨʫ ʞשçɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʤʽʥʜʝʪʪʝʨʽʥʽש ʙʽʨʽ ï ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʤʝשʛʝʨʫ װʰʽʥ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʫ ʢʝʨʝʢè,- ʜʝʧ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʆʩʳ ʞʘסʜʘʡʣʘʨʜʳש ʙʽʨʽ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʙʘʨʳʩʳʥʜʘ ʙʽʣʽʤ ʙʝʨʫ 

ʧʨʦʮʝʩʽʥ ʜʠʜʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ʦץʳʪʫ ײץʨʘʣʜʘʨʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʤʝʥ ʦʥʣʘʡʥ ʨʝʩʫʨʩʪʘʨ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

 ʳʥסʫʰʳʣʳסʳʟʳץ ʧᴅʥʛʝ ʜʝʛʝʥ שʫʰʳʣʘʨʜʳץʘ ʞᴅʥʝ ʦסʳʣʳ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫץʦʣʜʘʥʫ ʘʨץ

ʪʫʜʳʨʫסʘ ʙʦʣʘʜʳ. ʄʘʪʝʤʘʪʠʢʘ ʩʘʙʘסʳʥʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʩʘʥʳ 

ᴇʪʝ ʢᴇʧ ʞᴅʥʝ ʢװʥ ʩʘʡʳʥ ʦʣʘʨʜʳש ʩʘʥʳ ʘʨʪʳʧ ʢʝʣʝʜʽ, ʙʽʨʘץ ʢᴇʧʪʝʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʽʰʽʥʝʥ 

ʦʡʳשʥʘʥ ʰʳסʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʥʳ ʪʘשʜʘʫ ʦשʘʡ ʝʤʝʩ, ʩʝʙʝʙʽ ʢʝʟ-ʢʝʣʛʝʥ ʙʘסʜʘʨʣʘʤʘʥʳש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʜʘ, ʢʝʤʰʽʣʽʢʪʝʨʽ ʜʝ ʙʦʣʘʜʳ. ʆʩʳʥʜʘʡ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʙʽʨʽ - Qalan .kz 

ʙʘסʜʘʨʣʘʤʘʩʳ. Qalan.kz - ʙײʣ ʠʥʪʝʨʘʢʪʠʚʪʽ ʤʦʜʫʣʴʜʝʨ ʘʨץʳʣʳ ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ץʦʣʜʘʫסʘ ʘʨʥʘʣסʘʥ 

ʦʥʣʘʡʥ ʙʘסʜʘʨʣʘʤʘ [2]. ɹʘסʜʘʨʣʘʤʘ ʤʦʜʫʣʴʜʝʨʜʽ ײץʨʫסʘ, ʦʣʘʨʜʳ ʩʘץʪʘʫסʘ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫסʘ, 

ʧʝʜʘʛʦʛʪʘʨ ʘʨʘʩʳʥʜʘ ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʞײʤʳʩʳʥ 

 ʘʡ, ᴅʨʽשʫʣʘʨʜʳ ʦסʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʥʜʘ ʵʣʝʢʪʨʦʥʜʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞʘʪʪʳװʘ ʤסʡʳʤʜʘʩʪʳʨʫײ

ʪʠʽʤʜʽ ʝʪʽʧ ײץʨʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʙʘסʜʘʨʣʘʤʘʥʳש ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש ʙʽʨʽ ï  ץʦʣʜʘʥʫסʘ 

ʪʠʽʤʜʽ. Qalan.kz ʙʘסʜʘʨʣʘʤʘʩʳʥ ʢʝʟ-ʢʝʣʛʝʥ ʘʜʘʤ ʪʽʨʢʝʣʽʧ ץʦʣʜʘʥʘ ʘʣʘʜʳ. ɹʘסʜʘʨʣʘʤʘʥʳש 

ʠʥʪʝʨʬʝʡʩʽ ᴇʪʝ ץʘʨʘʧʘʡʳʤ. Qalan.kz ï ʤʘʪʝʤʘʪʠʢʘʜʘʥ ʦץʫʰʳʣʘʨʜʳ ʦʥʣʘʡʥ ʦrץ ʪʫסʘ ʘʨʥʘʣסʘʥ 

ʩʘʡʪ 

- ᴄʨ ʦץʫʰʳ װʰʽʥ ʝʨʝʢʰʝ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ײץʨʘʩʪʳʨʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ; 

- ʆץʫʰʳ ʞײʤʳʩʳʥ ʪʝʢʩʝʨʫʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ; 

- ᴄʨ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʪʝʦʨʠʷʥʳ ײץʨʘʩʪʳʨʫ; 

- ᴄʨ ʪʘʧʩʳʨʤʘʥʳש ʰʝʰʽʤʽʥʽץ שʘʜʘʤʳʥ ʞʘʩʘʫ; 

- ʊʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʦשʘʡʜʘʥ ʢװʨʜʝʣʽʛʝ ʜʝʡʽʥ ץʘʜʘʤʳʥ ʘʥʳץʪʘʫ; 

- ʆץʫʰʳ ʞʘʫʘʙʳʥ ʞᴅʥʝ ʦʥʳש ʜײʨʳʩʪʳסʳʥ ʪʝʢʩʝʨʫ ʘʨץʳʣʳ ʤסײʘʣʽʤʥʽש ᴅʨ ʦץʫʰʳ 

ʞײʤʳʩʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʡ ʘʣʫʳ; 

- ʂʝʟ ʢʝʣʛʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʠʤʚʦʣʜʘʨʜʳ ʞʘʫʘʙʳʥʘ ʝʥʜʽʨʝ ʘʣʫʳ (ʩʘʥʜʘʨ, ʘʣʛʝʙʨʘʣʳץ 

ᴇʨʥʝʢʪʝʨ, ʚʝʢʪʦʨʣʘʨ, ʬʘʢʪʦʨʠʘʣ,, ʪ.ʙ.); 

- ʊʘʧʩʳʨʤʘסʘ ʜʝʛʝʥ ʙʘʣʘʤʘ ʞʘʫʘʧʪʘʨʜʳ ʝʥʜʽʨʝ ʘʣʫʳ; 

- ʌʫʥʢʮʠʷ ʢʝʩʪʝʣʝʨʽʥ ʞᴅʥʝ ʛʝʦʤʝʪʨʠʷʣʳץ ʬʠʛʫʨʘʣʘʨʜʳ ײץʨʘʩʪʳʨʫ ʞᴅʥʝ ʜײʨʳʩʪʳסʳʥ 

ʪʝʢʩʝʨʫ; 

- ʂʦʤʧʴʶʪʝʨʜʝ, ʥʦʫʪʙʫʢʪʝ , ̫ײ ʣʳ ʪʝʣʝʬʦʥʜʘʨ ʤʝʥ ʧʣʘʥʰʝʪʪʝʨ ʜʝ ץʦʣʜʘʥʫ ʤװʤʢʽʥʜʽʛʽ; 

ʄסײʘʣʽʤʛʝ ʘʨʥʘʣסʘʥ ʦʥʣʘʡʥ ʦץʳʪʫ ʤʝʥ ʝʤʪʠʭʘʥסʘ ʜʘʡʳʥʜʘʣʫ ʨʝʩʫʨʩʳ 

- ʊʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʙʘץʳʣʘʫ ʞײʤʳʩʪʘʨʳʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʪʝʢʩʝʨʫ ʞᴅʥʝ ʙʘסʘʣʘʫ; 

- ɹʘץʳʣʘʫ ʞײʤʳʩʳʥʳש ʦץʫʰʳסʘ ʥʝʤʝʩʝ ʩʳʥʳʧץʘ ʪʘסʘʡʳʥʜʘʣʫʳ; 

- ᴄʨ ʦץʫʰʳ ʙʦʡʳʥʰʘ ʥᴅʪʠʞʝʥʽ ʪʦʣʳץʪʘʡ ʪʘʣʜʘʡ ʘʣʫ (ᴅʨ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʞʽʙʝʨʽʣʛʝʥ 

 ʳʪʪʳץʘ ʙʝʨʽʣʛʝʥ ʫʘסʳʨʳʧʰʘ ʙʦʡʳʥʰʘ ʪʘʣʜʘʫ ʞʘʩʘʫ, ʪʘʧʩʨʳʤʘ ʦʨʳʥʜʫץʘʪʝʣʝʨʜʽ ʪʘʣʜʘʫ, ᴅʨ ʪʘץ

ʝʩʝʧʢʝ ʘʣʫ); 

- ᴄʨ ʦץʫʰʳʥʳש ʨʝʡʪʠʥʛʽʥ ʢᴇʨʫ ʤװʤʢʽʥʜʽʛʽ; 

- ʅʘץʪʳ ʫʘץʳʪ ʞʘסʜʘʡʳʥʜʘ (realtime) ʦץʫʰʳʥʳש ʞײʤʳʩʳʥ ʙʘץʳʣʘʧ ʦʪʳʨʫ; (ʤסײʘʣʽʤ ʩʦסשʳ 

ʰʳסʘʨסʘʥ ʝʩʝʧʪʝʨʜʽ ʢᴇʨʝ ʘʣʘʜʳ, ʦץʫʰʳʥʳש ʦʥʣʘʡʥ ʪʘʧʩʳʨʤʘ ʦʨʳʥʜʘʧ ʦʪʳʨסʘʥʜʳסʳʥ ʥʝʤʝʩʝ 

ʩʘʡʪʪʘʥ ʰʳסʳʧ ʢʝʪʢʝʥʽʥ ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ); 

ʆץʫʰʳ װʰʽʥ: 

- ᴆʟʽʥʜʽʢ ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʫ; 

- ʊʝʟ ʘʨʘʜʘ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʞʘʩʘʡ ʘʣʫ; 

- ᴄʨ ʪʘץʳʨʳʧʪʳ ʙʽʨʥʝʰʝ ʨʝʪ ץʘʡʪʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫʽ (ᴅʨ ʢʝʟʜʝ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ 

ᴅʨʪװʨʣʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʙʝʨʽʣʫʽ, ʙʽʨʘץ ʪʘʧʩʳʨʤʘ ʢװʨʜʝʣʽʣʽʛʽ ʙʽʨʜʝʡ); 

 ;ʤʢʽʥʜʽʛʽװʦʣʤʝʥ ʞʘʟʳʧ ʞʘʫʘʧʪʳ ʜʘ ʝʥʜʽʨʫ ʤפ -

- ᴄʨʢʽʤʥʽש ᴇʟ ʨʝʡʪʽʥʛʽʥ ʩʳʥʳʧ, ʤʝʢʪʝʧ, ץʘʣʘ, ʦʙʣʳʩ, ʨʝʩʧʫʙʣʠʢʘ ʰʝשʙʝʨʽʥʜʝ ʢᴇʨʝ ʘʣʫ 

ʤװʤʢʽʥʜʽʛʽ; 

- ʄʘʪʝʤʘʪʠʢʘʜʘʥ ʝʤʪʠʭʘʥסʘ ᴇʟʜʽʛʽʥʝʥ ʜʘʡʳʥʜʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫʽ; 
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ɹʘסʜʘʨʣʘʤʘʤʝʥ ʞײʤʳʩʪʳ ʙʘʩʪʘʫ װʰʽʥ  ʪʽʨʢʝʣʝʩʽʟ.ʆʥʜʘ ʘʪʳ-ʞᴇʥʽשʽʟʙʝʥ ʪʝʣʝʬʦʥ 

ʥʦʤʝʨʽשʽʟʜʽ ʝʥʛʽʟʽʧ ,ʪʽʨʢʝʣʫ ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳשʳʟ.  

 

 
 

ʉʫʨʝʪ 1. Qalan.kz  ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʘʣסʘʰץʳ ʪʝʨʝʟʝʩʽ 

 

ʊʝʨʝʟʝʥʽש ʦש ʞʘסʳʥʜʘ ʩʽʟʜʽש ʢʦʜʳשʳʟ ʦʨʥʘʣʘʩץʘʥ. ʆʩʳ ʢʦʜʪʳ ʢᴇʰʽʨʽʧ ʦץʫʰʳʣʘʨʳשʳʟסʘ 

ʞʽʙʝʨʝʩʽʟ. 

ʆʜʘʥ ʢʝʡʽʥ ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʥʳ ʙʘʡʣʘʥʳʩʪʳʨʘʩʳʟ. ʆʣ װʰʽʥ ʵʢʨʘʥʥʳש ʩʦʣ ʞʘסʳʥʜʘסʳ 

ʰʳסʫ ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ ʰʳסʘʩʳʟ. 

ʊʽʨʢʝʣʫ ʙʘʪʳʨʤʘʩʳʥ ʙʘʩʳʧ ï ʤʝʥ ʦץʫʰʳʤʳʥ ïʘʪʳ-ʞᴇʥʽʥ ʝʥʛʽʟʽʧ ïʪʽʨʢʝʣʫ ʙʘʪʳʨʤʘʩʳʥ 

ʙʘʩʘʤʳʟ-ʦץʫʰʳ ʧʘʨʘץʰʘʩʳ ʰʳסʘʜʳ. ʄסײʘʣʽʤ ʢʦʜʳʥ ʝʥʛʽʟʫ  ʞʦʣʘסʳʥʘ ʤסײʘʣʽʤʥʽש ʢʦʜʳʥ ʪʝʨʽʧ 

ʩʘץʪʘʡʩʳʟ. ʆץʫʰʳסʘ ᴇʟʽʥʽש ʞʝʢʝ ʧʨʠʬʠʣʽ ʘʰʳʣʘʜʳ, ᴅʨʽ ץʘʨʘʡ ʩʦʣ ʙʝʪʧʝʥ ʞײʤʳʩ ʞʘʩʘʡ ʘʣʘʜʳ. 

ɾʘשʘ ʙʝʪʢʝ ʢʽʨʽʧ ʤסײʘʣʽʤʥʽש ʙʝʨʛʝʥ ʪʘʧʩʳʨʤʘʩʳʥ ʦʨʳʥʜʘʧ ײʧʘʡ ʞʠʥʘʡʜʳ.  

 

 

 
ʉʫʨʝʪ 2. 
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ʆץʫʰʳ ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʡ ʘʣʤʘʩʘ, ʦʥʜʘ ʦʥʳש ʜײʨʳʩ ʰʝʰʫ ʞʦʣʳʥ ʢᴇʨʝ ʘʣʘʜʳ. ʊʘʧʩʳʨʤʘʥʳ 

ʰʝʰʫ ʞʦʣʳʤʝʥ ʪʘʥʳʩʘ ʦʪʳʨʳʧ, ᴇʟʽʥʜʽʢ ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʫʛʝ װʡʨʝʥʝʜʽ. 

 
 


