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ɸʥʥʦʪʘʮʠʷ: ʄʘϨʘʣʘʥʳϬ ʙʘʩʪʳ ʤʘϨʩʘʪʳ ʘϨʧʘʨʘʪʪʳϨ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʦϨʳʪʫ ʧʨʦʮʝʩʽʥ 

ϨϰʨʫʜʳϬ ϸʜʽʩ ʪϸʩʽʣʜʝʨʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ɸʥʳϨʪʘʣϤʘʥ ʞʦʙʘʣʘʫ ʢʝʟʽʥʜʝ ʘϨʧʘʨʘʪʪʳϨ ʙʽʣʽʤ ʙʝʨʫ 

ʦʨʪʘʩʳʥʜʘ ʙʽʣʽʤ ʘʣʫʰʳʥʳϬϨʘʙʽʣʝʪʪʝʨʽʥ ʞϸʥʝ ʙʽʣʽʤ ʜʝϬʛʝʡʽʥ ʝʩʢʝʨʫ Ϩʘʞʝʪ, ϸʨʙʽʨ ʙʽʣʽʤ ʘʣʫʰʳʥʳϬ 

ʤϮʤʢʽʥʜʽʛʽʥʝʩʢʝʨʫ Ϯʰʽʥ ʦϨʳʪʫʜʳϬ ʞʘϬʘ ʪʨʘʝʢʪʦʨʠʷʩʳ ʙʦʣʫ Ϩʘʞʝʪ. 
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ᴄʜʽʩʪʝʤʝ - ʦץʳʪʫʰʳʥʳש ʢᴅʩʽʙʠ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʳʟʤʝʪʽʥ ײʡʳʤʜʘʩʪʳʨʘʪʳʥ ʙʘʩʪʘʤʘ. ɾʦʩʧʘʨʣʳ 

ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʩʽʥ ʘʣʫ ʤʝʭʘʥʠʟʤʽ ʪʫʨʘʣʳ ʙʦʣʞʘʤʜʳ ʙʽʣʽʤ ʙʝʨʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ, ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʪʝʭʥʦʣʦʛʠʷסʘ ץʘʨʘסʘʥʜʘ ʞʘשʘ ᴅʜʽʩʪʝʤʝʥʽש ʧʘʡʜʘ ʙʦʣʫ ʢᴇʟʽ ʙʦʣʳʧ ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʳʟʤʝʪ ʘʤʘʣʳʥʳש 

ʙʝʣʛʽʣʽ ʙʽʨ ʥʘץʪʳ ʪʘʩʳʤʘʣʜʘʫʰʳʩʳ ʨʝʪʽʥʜʝ ʦש ʠʥʥʦʚʘʮʠʷʣʳץ ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʥʽ ʞʘʣʧʳʣʘʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʅʘץʪʳʣʳ ᴅʜʽʩʪʝʤʝʥʽש ʪʠʽʤʜʽʣʽʛʽ ʦʥʳש ʪʝʭʥʦʣʦʛʠʷʣʳץ ʜᴅʨʝʞʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʷסʥʠ 

ʢʝʨʝʢʪʽ, ץʘʞʝʪʪʽ, ʘʣʜʳʥ-ʘʣʘ ʞʦʩʧʘʨʣʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʥᴅʪʠʞʝʥʽ ץʘʣʳʧʪʘʩʪʳʨʘ ʙʽʣʫ ץʘʙʽʣʝʪʽ. 

ɸץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʘʷʩʳʥʜʘסʳ ʞʘשʘ ʞʦʩʧʘʨʣʳ ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʩʽʥ ʘʣʫ ʤʘץʩʘʪʳʥʘ ʙʘסʳʪʪʘʣסʘʥ 

ʦץʫ װʨʜʽʩʽʥ ײץʨʫ ᴅʜʽʩʪʝʤʝʩʽʥ ץʘʨʘʩʪʳʨʩʘץ.  

ʆץʪrʫʰʳʥʳש ʢᴅʩʽʙʠ ץʳʟʤʝʪʽ װʰ ʥʝʛʽʟʛʽ ʢʝʟʝשʥʝʥ ʪײʨʘʜʳ: ʞʦʙʘʣʘʫ, ʦץʫ ʧʨʦʮʝʩʽ ʤʝʥ ʦʥʳש 

ʥᴅʪʠʞʝʩʽʥ ʪʘʣʜʘʫ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʦץʳʪʫʰʳʥʳש ʞʦʙʘʣʘʫ ʽʩʢʝʨʣʽʛʽ ʦʥʳץ ,שʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ 

 ʙʽʣʽʤ ʙʝʨʫ ץʧʘʨʘʪʪʳץʥʝʛʽʟʽ. ɸ שʜʳʩʳʥʳסʤʳʩ ʽʩʪʝʫ ʜʘײʘ ʦʨʪʘʜʘ ʞשʘʥ ʞʘסʜʘʨʣʘʥסʦʣ ʞʝʪʢʽʟʫʛʝ ʙʘץ

ʞװʡʝʩʽʥʝ ʢᴇʰʫ ʦץʳʪʫʰʳʥʳש ʦʩʳ ʞװʡʝʛʝ ʪᴅʥ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʨʽʥʝ, ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ, ʥʳʩʘʥ ʤʝʥ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥץ ʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽװʘʪʘʨ ʢץ ʨʛʽʟʫʜʽ ʙʦʣʞʘʡʜʳ, ʩʦʥʳʤʝʥװʨʘʣʜʘʨʳʥʘ ʪʘʣʜʘʫ ʞײץ

ʦץʫ ץʳʟʤʝʪʽʥʽש ʪװʨʣʝʨʽʥ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥ ʜʝ ʪʘʣʜʘʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʜʘ 

ʙײʣ ʪʽʟʙʝʜʝʛʽ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪ ʞʦʙʘʣʘʫ ʢʦʤʧʦʥʝʥʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼᴅʣ ʦʩʳ ʢʦʤʧʦʥʝʥʪ ʦץʫ 

ʧʨʦʮʝʩʽʥʜʝʛʽ ʞʦʩʧʘʨʣʘʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ, ʦץʳʪʫʜʳש ʤʘץʩʘʪʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ, ʧᴅʥʜʽ ʦץʳʪʫʜʳש 

ʤʘʟʤײʥʜʳץ ʞʝʣʽʩʽʥ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʩʮʝʥʘʨʠʜʽש ᴅʟʽʨʣʝʥʫʽʥ, ʞʘשʘ ʦץʫ ץʳʟʤʝʪʽʥʽש ʪװʨʣʝʨʽʥʽש 

ʞʦʙʘʣʘʥʫʳʥ, ʦץʫ ʞʘסʜʘʡʣʘʨʳ, ᴅʜʽʩʪʝʨʽ, ײʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʣʘʨʳʥʳש ʞʦʩʧʘʨʣʘʥʫʳʥ, ʦץʫ 

ʪʘʧʩʳʨʤʘʣʘʨʳʥʳש ᴅʟʽʨʣʝʥʫʽʥ, ʩʦʥʜʘʡ-ʘץ, ʞʦʩʧʘʨʣʘʥסʘʥ ʦץʫ ץʳʟʤʝʪʽʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ɸʂʊ-ʜʳײץ שʨʘʣʜʘʨʳʥ ʘʥʳץʪʘʫʜʳ ʞʦʙʘʣʘʡʜʳ.   

ʇʝʜʘʛʦʛʠʢʘʥʳש ʪʝʨʤʠʥʦʣʦʛʠʷʣʳץ ʘʧʧʘʨʘʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞʦʙʘʣʘʫ, çʦץʳʪʫʰʳʥʳש 

ʞʦʙʘʣʘʫʰʳʣʳץ ץʳʟʤʝʪʽè ʪʝʨʤʠʥʜʝʨʽʥʝ ʪʦʣʳסʘ ʪװʩʪʽ. ɹײʣ ʞʘסʜʘʡʜʘ ʞʦʙʘʣʘʫ ʦʙʲʝʢʪʽʩʽʥʽש ʥʝʛʽʟʛʽ 

  .ᴅʜʽʩʪʝʨʽ ʤʝʥ ʬʦʨʤʘʣʘʨʳ ʙʦʣʳʧ ʢʝʣʝʜʽ [1] שʳʟʤʝʪʪʽץ ץʥ, ʧʝʜʘʛʦʛʠʢʘʣʳײʨʘʣʜʘʨʳ: ʤʘʟʤײץ

 ʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨ, ʩʦʥʘʫץ ʳʟʤʝʪʽʥʝץ ʢᴅʩʽʙʠ שʳʪʫʰʳʥʳץʳ ʜʠʜʘʢʪʠʢʘʜʘ ʦסʘʟʽʨʛʽ ʟʘʤʘʥפ

ɸ.ɼʠʩʪʝʨʚʝʪʪʽש ʪײʞʳʨʳʤʜʘʤʘʩʳ ʥʝʛʽʟʽʥʜʝ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɹʽʨʘץ, ʉ.ʀ.ɺʳʩʦʮʢʘʷʥʳש ʞײʤʳʩʳʥʜʘ ʙײʣ 

ʩײʨʘץ ʞʘʥ-ʞʘץʪʳ ץʘʨʘʣʳʧ, ʦץʳʪʫʰʳʥʳש ʦץʫ-ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽʥʜʝʛʽ ʥʝʛʽʟʛʽ װʰ ʬʫʥʢʮʠʷʩʳʥ ʘʪʘʧ 

ʢᴇʨʩʝʪʝʜʽ: 1) ʦʩʳ ʧʨʦʮʝʩʪʽש ʪײʪʘʩʪʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, װʰ ʬʫʥʢʮʠʷʩʳʥʳש ʙʽʨʣʽʛʽ; 2) ʦץʫ ï ʪᴅʨʙʠʝ 

ʧʨʦʮʝʩʽʥ ʞʦʙʘʣʘʫ ʞᴅʥʝ ʦʥʳ ʽʩʢʝ ʘʩʳʨʫ; 3) ᴇʟ ʞײʤʳʩʳʥ ʪʘʣʜʘʫ, ʷסʥʠ ʙײʣ ʧʨʦʮʝʩʩ ʙʘʨʳʩʳʥʜʘ ᴅʨ 

ʢʝʟʝשʜʝʨʽʥʜʝ ʦץʳʪʫʰʳʥʳש ᴇʟ ץʳʟʤʝʪʽʥʝ ʪʘʣʜʘʫ ʞʘʩʘʫ. 

ʆץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ. 

ɿʝʨʪʪʝʫʰʽʣʝʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞʦʙʘʣʘʫʜʳ ʢᴇʙʽʥʝ ʤʳʥʘ ʪײʨסʳʜʘ ץʘʨʘʩʪʳʨʘʜʳ: ʥʘץʪʳ ʦץʫ 

ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʫʜʝʛʽ ʢʝʟ-ʢʝʣʛʝʥ ʞʝʢʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʳʟʤʝʪʪʽש ʢʝʟʝשʽ ʨʝʪʽʥʜʝ (ɺ.ɺ. ʂʨʘʝʚʩʢʠʡ ʞᴅʥʝ 

ʪ.ʙ.); ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞװʡʝʥʽש ᴅʨʪװʨʣʽ ʪʠʧʪʝʨʽ ʤʝʥ ʜʝשʛʝʡʣʝʨʽʥ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨ ʤʝʥ 

ʞʘסʜʘʷʪʪʘʨʳʥ ʞʦʙʘʣʘʫ, ʦʩʳ ʞװʡʝʣʝʨʜʽש ʞײʤʳʩ ʽʩʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʘʥʳץʪʘʫ (ɺ.ɽ. ʈʘʜʠʦʥʦʚ ʞᴅʥʝ ʪ.ʙ.). 

ɸץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʦץʳʪʫʰʳ ʦץʫ ʧʨʦʮʝʩʽʥ ʞʦʙʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ᴅʜʽʩʪʝʨ, 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʘʟʤײʥʳʥʳש ʥʘץʪʳ ʬʨʘʛʤʝʥʪʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʦץʫ 
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 ʣײʘʣ ʙ ,ץʪʘʩʪʳײʳʟʘʜʳ, ʦʣ ï ʪסʢʝʰʝʥ ʪʫ ץʘʡ ʜʠʜʘʢʪʠʢʘʣʳסשʦʡʤʘʡ, ʙʽʨʽץ ʜʘʧשʘʥʘ ʪʘס ʨʘʣʜʘʨʳʥײץ

ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʳש ʙʽʨʜʝʥ-ʙʽʨ ʤʘשʳʟʜʳ ʩʠʧʘʪʪʘʤʘʩʳ. ʆʩʳ ʢʝʰʝʥʥʽש ʦʨʪʘʣʳץ ʵʣʝʤʝʥʪʽ, 

ʦץʫʣʳץ ʙʦʣʫʳ ʤװʤʢʽʥ. פʘʟʽʨʛʽ ʪʘשʜʘ ץʘסʘʟ ʦץʫʣʳץʪʘʨ ʢᴇʧʪʝʧ ץʦʣʜʘʥʳʣʫʜʘ, ʙʽʨʘץ ʘץʧʘʨʘʪʪʳץ ʞᴅʥʝ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳ ʵʣʝʢʪʨʦʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳש ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʜᴅʨʝʞʝʩʽ ʞʦסʘʨʣʘʧ ʢʝʣʝ ʞʘʪץʘʥʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. ʂʽʪʘʧ ʙʝʪʪʝʨʽʥ ʙʽʣʽʤ ʘʣʫʰʳ ʜᴅʡʝʢʪʽ ʪװʨʜʝ ʦץʠʜʳ, 

ʦʩʳʣʘʡʰʘ ʦʣ ʞʝʣʽʣʽʢ ʥʘʚʠʛʘʮʠʷʥʳ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤᴅʪʽʥʜʝ ʪʝʨʤʠʥʜʝʨ ʤʝʥ ʩʽʣʪʝʤʝʣʝʨ 

ʜʝ ʢʝʟʜʝʩʽʧ ʪײʨʘʜʳ. ʕʣʝʢʪʨʦʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʳʥʳש ʝʨʝʢʰʝʣʽʛʽ, ʛʠʧʝʨʤᴅʪʽʥʜʝʛʽ ʙʝʡʪʘʥʳʩ 

ʪʝʨʤʠʥʜʝʨʜʽש ʘʥʳץʪʘʤʘʩʳʥ ץʦʩʳʤʰʘ ʪʝʨʝʟʝʜʝ ʘʰʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʜʘ, ʦץʫʣʳץ 

ʙʘʩrʣʳʤʜʘʨʜʳ ʪʘשʜʘʫ ץʘʥʰʘʣʳץʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʥʝʛʽʟʜʝʣʛʝʥʽ ʦץʳʪʫʰʳסʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. 

ʆץʳʪʫʰʳסʘ ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘסʳ ʪײʪʘʩʪʳץʪʳ ʩʘץʪʘʫ װʰʽʥ, ʢʝʰʝʥʛʝ ץʘʥʜʘʡ 

ʦץʫʣʳץʪʘʨʜʳ ʝʥʛʽʟʫ ʤʝʥ ᴅʨ ʢʝʟʝשʜʝ ץʘʥʜʘʡ ʨʝʩʫʨʩʪʘʨʜʳ ʪʘʨʪʫ ʢʝʨʝʢʪʽʛʽʥ ʤʝשʛʝʨʫ ץʘʞʝʪ. ɹײʣ ʨʝʪʪʝ 

ᴅʜʽʩʪʝʤʝʣʽʢ ʞʘסʳʥʘʥ ʩʘʫʘʪʪʳ ײץʨʳʣסʘʥ ʞᴅʥʝ ʙʘʟʘʣʳץ ʦץʫʣʳץʪʘ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ ʙʽʣʽʤ ʙʝʨʫʜʽש 

ʤʘʟʤײʥʳʥ ʘʰʘʪʳʥʜʘʡ, ץʘʡʪʘʣʘʤʘʡ, ʢʝʨʩʽʥʰʝ ʙʘʡʳʪʳʧ, ʪʝʨʝשʜʝʡ ʪװʩʝʪʽʥʜʝʡ ʨʝʩʫʨʩʪʘʨʜʳ ʪʘשʜʘʫ 

ʰʘʨʪ. ʆץʳʪʫʰʳʥʳש ʞװʟʝʛʝ ʘʩʳʨʘʪʳʥ ʘʪʘʣסʘʥ ᴅʨʝʢʝʪʪʝʨʽ ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʽש ʞʦʙʘʣʘʫ ʢʦʤʧʦʥʝʥʪʽ 

 ʳסʘʨʘʪʳʥʜʳץʘʥʜʘ ʥʝʛʽʟʛʽ ʨʦʣʜʽ ʘʪסʘʨʘץ ʘ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʝץʙʘʩ שʦʡʤʘʡ, ʦʥʳץ ʘʥʘץ ʨʘʤʳʥʘ ʢʽʨʽʧײץ

ʙʘʡץʘʣʘʜʳ[2]. 

 ʫ ʧʨʦʮʝʩʽʥ ʞʦʙʘʣʘʫ ʙʘʨʳʩʳʥʜʘ ʤʳʥʘʥʳץʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʦ ץʧʘʨʘʪʪʳץʳ ʘסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʝʩʪʝ ʩʘץʪʘסʘʥ ʞᴇʥ, ʞʦʙʘʣʘʫ ʪᴅʩʽʣʽ ʽʩ-ᴅʨʝʢʝʪʪʽʢ ʪײʨסʳʩʳʥʘʥ ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ, ʞᴅʥʝ ʜʝ ʤʘʟʤײʥʳ 

ʤʘשʳʟʜʳ ʜʠʜʘʢʪʠʢʘʣʳץ ʧʨʠʥʮʠʧʪʝʨʜʽש ʪʘʣʘʧʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʙʦʣʫ ʢʝʨʝʢ. ɽʥʜʽʛʽ ʩᴇʟ, ʞʦʩʧʘʨʣʘʥסʘʥ 

ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʪʘʣʜʘʫ ʞʘʩʘʫʜʳש ʥʝʛʽʟʛʽ ײץʨʘʣʳ, ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘסʳ 

ʩʘʙʘץʪʳ ײץʨʫʜʳש ʜʠʜʘʢʪʠʢʘʣʳץ ʧʨʠʥʮʠʧʪʝʨʽ ʞʘʡʣʳ ʙʦʣʤʘפ .ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ סʳʣʳʤʠʣʳץ, ʚʠʟʫʘʣʜʘʫ 

(ʢᴇʟʙʝʥ ʰʦʣʫ), ʞװʡʝʣʽʣʽʢ ʞᴅʥʝ ʙʽʨʽʟʜʽʣʽʢ, ʙʝʣʩʝʥʜʽʣʽʢ, ץʦסʘʤʜʘʩʫ, ʩʘʥʘʣʳ ʤʝʥ ʜʘʨʘʣʘʫ ʧʨʠʥʮʠʧʪʝʨʽʥʽש 

ʤʘʟʤײʥʳ ʘʡץʳʥʜʘʣʳʧ ʞᴅʥʝ ʘʩʧʘʧʪʳץ ʜᴅʨʝʞʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. ᴄʨץʘʡʩʳʩʳʥʳש ʤʘʟʤײʥʳʥ ʞʝʢʝʣʝʡ 

 .ץʘʨʘʩʪʳʨʩʘץ

ʅʝʛʽʟʛʽ ʜʠʜʘʢʪʠʢʘʣʳץ ʧʨʠʥʮʠʧʪʝʨʜʽש ʙʽʨʽ ϤʳʣʳʤʠʣʳϨ ʧʨʠʥʮʠʧ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʧʨʠʥʮʠʧ 

 ʥʳʥ ʽʨʽʢʪʝʡʜʽײʤʘʟʤ שʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳץʳʣʳʤʠ ʙʽʣʽʤʛʝ ʩᴅʡʢʝʩ ʦס ,ʩʽʥʽʢ ʙʦʡʳʥʰʘװʳ ʪסʘʟʽʨʛʽ ʟʘʤʘʥץ

ʞᴅʥʝ ʦʥʳ ʤʝשʛʝʨʪʫ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʘʜʳ. ʆʩʳסʘʥ ʩᴅʡʢʝʩ ʙʽʣʽʤ ʘʣʫʰʘʣʘʨ סʳʣʳʤʠ ʽʟʜʝʫ ʜʘסʜʳʣʘʨʳ 

ʤʝʥ ʟʘʤʘʥʘʫʠ ʪʘʥʳʤ ᴅʜʽʩʪʝʨʽʥ ʠʛʝʨʝʜʽ. ʆʩʳʜʘʥ, ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳ ʤʝʥ ʦץʫ ʧʨʦʮʝʩʽʥ ʪʝʢ 

ɸʂʊ (ʘץʧʘʨʘʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ) ײץʨʘʣʜʘʨʳʤʝʥ סʘʥʘ ʥʝײסʨʣʳʤ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʤʘʟʤײʥʤʝʥ ʪʦʣʳץʪʳʨʫ ʪʘʣʘʙʳ ʪʫʳʥʜʘʡʜʳ. ʆʩʳʥʜʘʡ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʤʘʟʤײʥʳ 

ʞʦʩʧʘʨʣʘʥסʘʥ ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʤʘץʩʘʪʳ ʝʤʝʩ, ץʦʣ ʞʝʪʢʽʟʫ ײץʨʘʣʳ ʙʦʣʫ ʢʝʨʝʢʪʽʛʽʥ ʝʨʝʢʰʝ 

ʘʪʘʧ ᴇʪʢʝʥ ʞᴇʥ. נʳʣʳʤʠʣʳץ ʧʨʠʥʮʠʧʪʝʥ ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʤᴅʥʝʨʽʥʜʝ ʦץʫ ʧʨʦʮʝʩʽʥ ײץʨʫʜʳש 

ʧʨʦʙʣʝʤʘʣʳץ-ʽʩ-ᴅʨʝʢʝʪʪʽʢ ʪʘʣʘʧʪʘʨʳ ʢᴇʨʽʥʝʜʽ. ʆʩʳʥʜʘʡ ʦץʳʪʫ ʤʦʜʝʣʽ ʙʽʣʽʤ ʘʣʫʰʳʥʳ ʟʝʨʪʪʝʫʰʽ 

ʢʦʥʩʪʨʫʢʪʦʨ ץʘʣʳʙʳʥʘ ץʦʡʳʧ, ʪʘʣʜʘʫ ʞᴅʥʝ ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʘʜʳ. ʆʩʳ ʧʨʠʥʮʠʧ 

ʥʝʛʽʟʽʥʜʝ ʪײʣסʘʣʳץ ʞᴅʥʝ ʙʝʣʛʽʣʽ ʧᴅʥʜʽʢ ʥᴅʪʠʞʝʥʽש ʞʝʪʽʩʪʽʛʽʥʝ ʪʠʽʤʜʽ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ [3].  

ɺʠʟʫʘʣʜʘʫ (ʢϺʟʙʝʥ ʰʦʣʫ) ʧʨʠʥʮʠʧʽ ʙʽʣʽʤ ʘʣʫʰʳסʘ ʟʘʤʘʥʘʫʠ ʪװʩʽʥʽʢʪʝ ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ ʦʙʲʝʢʪ 

ʪʫʨʘʣʳ ʩʝʟʽʤʜʽʢ ʪװʩʽʥʽʢʪʽש ʙʦʣʫʳʥ ץʘʞʝʪ ʝʪʝʜʽ, ץʘʨʳʤ-ץʘʪʳʥʘʩ ʦʙʲʝʢʪʽʩʽʥ ʞᴅʥʝ ʤʘשʳʟʜʳ 

ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʥʝײסʨʣʳʤ ʘʥʳץ ʢᴇʨʩʝʪʝʪʽʥ, ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ ʧʨʦʮʝʩʩ ʥʝ ʦʙʲʝʢʪʽש (ʥʳʩʘʥ) ʤʦʜʝʣʽʥ 

 ʣʛʽʣʝʨʽ ɸʂʊװ ʘʪʳʥʘʩץ-ʘʨʳʤץ ʥʜʘʡ ʙʘʡʣʘʥʳʩ ʧʝʥײʘ ʪʘʨʪʘʜʳ. ʄסʢᴇʨʩʝʪʫ ʪʘʣʘʧʪʘʨʳʥ ʘʣ (ʣʛʽʩʽʥװ)

 שʩʽʥʽʛʽʥʽװʳ ʚʠʟʫʘʣʜʘʫ ʧʨʠʥʮʠʧʽ ʪסʘʟʽʨʛʽ ʟʘʤʘʥפ .ʤʢʽʥװʰʝʡʪʽʣʫʽ ʤװʤʢʽʥʜʽʢʪʝʨʽʤʝʥ ʢװʤ שʨʘʣʜʘʨʳʥʳײץ

ʤʘסʳʟʜʳ ץʦʨʳʪʳʥʜʳʩʳ, ɸʂʊ ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ, 

ʟʝʨʪʪʝʫ ʥʳʩʘʥʳʥ ʢᴇʨʩʝʪʫʽ ץʘʞʝʪʪʽʛʽ ʤʝʥ ʤװʤʢʽʥʜʽʛʽʥʽש ʙʦʣʫʳ סʘʥʘ ʝʤʝʩ, ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʦʙʲʝʢʪʽʥʽ 

ʪװʨʣʝʥʜʽʨʫ, ʥʝ ʙʦʣʤʘʩʘ װʣʛʽ ʥʝʤʝʩʝ ʧʨʦʮʝʩʪʽ ײץʨʘʩʪʳʨʳʧ ʙʽʪʫ, ʥʝ ʪװʨʽʥ ᴇʟʛʝʨʪʫ ʞᴅʥʝ ץʘʡʪʘ ײץʨʘʩʪʳʨʫ 

ʬʦʨʤʘʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʞʘסʜʘʡ ʪʫסʳʟʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʦʨʥʳ ʝʨʝʢʰʝ. ʆʣ ᴇʟʽʥʝ ʞʘʣʧʳ שʡʝʣʽʣʽʢ ʧʨʠʥʮʠʧʽʥʽװʳ ʜʠʜʘʢʪʠʢʘʜʘ ʞסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʞװʡʝʣʽʣʽʢʪʽס שʳʣʳʤʠ ʪᴅʩʽʣʽʥʽסײ שʳʤʳʥ, ʟʝʨʪʪʝʣʝʪʽʥ ʰʳʥʜʳץʪʳײץ שʙʳʣʳʩʪʘʨʳʥ ʞᴅʥʝ ʞװʡʝʣʽʣʽʢ 

ʘʰʳʣʫʜʳש ʣʦʛʠʢʘʩʳʥ ץʘʤʪʠʜʳ. ʆʩʳ ץʘסʠʜʘסʘ ʩᴅʡʢʝʩ ɸʂʊ ײץʨʘʣʜʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ ײʩʳʥʳʣסʘʥ 

ʦʙʲʝʢʪ ʧʝʥ ײץʙʳʣʳʩʪʘʜʘʥ ʥʝʛʽʟʛʽ ײץʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨʜʽ ʞᴅʥʝ ʙײʣ ʦʙʲʝʢʪʽ (ײץʙʳʣʳʩ) ʪʦʣʳסʳʤʝʥ 

  .ʘʞʝʪץ ʘʨʘʩʪʳʨʫץ ʪʘʡ ʙʘʡʣʘʥʳʩʪʳ ʙᴇʣʽʧץʳ ʘʡʪʘʨʣʳסʘʨʘʩʳʥʜʘ שʜʘʡ ʞʘʩʘʡʪʳʥ ʦʣʘʨʜʳסʘ ʞʘסʩʳʥʫײ

ɹʝʣʩʝʥʜʽʣʽʢ ʧʨʠʥʮʠʧ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳץ שʳʟʤʝʪʽʥʽש ʥʝײסʨʣʳʤ ײʪʳʤʜʳ ʪװʨʣʝʨʽʥ ʢᴇʨʩʝʪʫʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ. ɹײʥʜʘʡ ʢʨʠʪʝʨʠʡʛʝ ʙʽʣʽʤ ʘʣʫʰʳʥʳש ʘץʧʘʨʘʪʪʳ ʩʽשʽʨʫ ᴅʨʝʢʝʪʽ ʤʘʟʤײʥʳʥʳש ʙʘʨʘʙʘʨʣʳסʳ 

ʞʘʪʘʜʳ, ᴅʨʽ ʙʝʣʩʝʥʜʽʣʽʢ ʙײʣ ʘʨʘʜʘ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʪʝʢ ʧᴅʥʜʽʢ ᴅʨʝʢʝʪ ץʘʥʘ ʝʤʝʩ ʞʝʢʝ ʦץʫ ᴅʨʝʢʝʪʽʥ 

ʞʘסשʳʨʪʫʳ ʥᴅʪʠʞʝʩʽʥʜʝʛʽ ʧᴅʥʜʽ ʤʝשʛʝʨʫ ʝʧʪʽʣʽʛʽʥ ʞװʟʝʛʝ ʘʩʳʨʘʪʳʥ ʪʘʣʘʧ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʽʩ ʙʝʨʝʜʽ.  

ɼʘʨʘʣʘʫ ʧʨʠʥʮʠʧʽ ץʘʟʽʨʛʽ ʟʘʤʘʥ ʪװʩʽʥʽʛʽʥʜʝ ʙʽʣʽʤ ʘʣʫʰʳסʘ ץʳʟʤʝʪ ʩʫʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ʞʝʢʝʣʝʡ 

ʳץʧʘʣ ʝʪʫ ʠʜʝʷʩʳʥʘʥ ʥʝʛʽʟʜʝʣʝʜʽ. ʇʨʠʥʮʠʧ ʤʘʟʤײʥʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʦʡʣʘʫ 

ʰʝשʙʝʨʽʥʜʝ ʦץʳʪʫʰʳ ʤʝʥ ʙʽʣʽʤ ʘʣʫʰʳ ʘʨʘʩʳʥʜʘסʳ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳש ʞʝʢʝʣʝʤʝ ᴅʜʽʩʪʝʨ ʤʝʥ 

ʪᴅʩʽʣʜʝʨ ʞװʡʝʩʽʥʝʥ ʪײʨʘʜʳ.  
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 ʘʡʩʳʩʳ ʙʝʣʛʽʣʽ-ʙʽʨ ʬʫʥʢʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʡʪʳʥץᴅʨ שʘʪʳʩʫʰʳʣʘʨʜʳץ ʘʫʳʤʜʘʩʫ ʧʨʠʥʮʠʧʽפ

ʦץʳʪʫʰʳ ʤʝʥ ʙʽʣʽʤ ʘʣʫʰʳ ʘʨʘʩʳʥʜʘסʳ ʙʽʨʽʢʢʝʥ ץʳʟʤʝʪʽʥ ʢᴇʨʩʝʪʝʜʽ, ʘʣ ʦץʳʪʫʰʳ ʝש ʘʣʜʳʤʝʥ, ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨʜʳש ʜʘʤʫʳ װʰʽʥ ʞʘסʜʘʡ ʞʘʩʘʫסʘ ײʤʪʳʣʘʜʳ.  

ᴄʣʙʝʪʪʝ ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʦץʫ ʧʨʦʮʝʩʽʥ ײץʨʫ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʨᴇʣʽʥ ʞᴅʥʝ 

ʟʘʤʘʥʘʫʠ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʩʠʧʘʪʳʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʝʜʽ.  

ʆץʫ ʧʨʦʮʝʩʽʥʽץ שʘʪʳʩʫʰʳʣʘʨʳʥʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʩʠʧʘʪʳ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ 

ʧʨʠʥʮʠʧʽʥʜʝ ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽץ שʘʪʳʩʫʰʳʣʘʨʳʥʳש ʜʘ ʨᴇʣʽ ᴇʟʛʝʨʝʜʽ. ɸʣסʘʰʳʥʜʘ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ 

 .ʡʳʤʜʘʩʪʳʨʫʰʳʩʳ ʙʦʣʘʜʳײ ʳʪʫʰʳ ï ʙʘʡʣʘʥʳʩץʳʟʤʝʪʢʝ ʙʝʣʩʝʥʜʽ ʩʫʙʲʝʢʪ ʨʝʪʽʥʜʝ ʢʽʨʽʩʝʜʽ, ʘʣ ʦץ

ʆץʳʪʫʰʳ װʣʛʽʣʝʛʝʥ ʥʝʛʽʟʛʽ ʰʘʨʪ ï ʽʩ-ᴅʨʝʢʝʪʪʽש ʽʩʢʝ ʘʩʫ ʢʝʟʽʥʜʝ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ װʰʽʥ ʢʝʜʝʨʛʽʣʝʨ 

ʪʫסʳʟʫʳ. ʉʦʣ ʢʝʜʝʨʛʽʣʝʨʜʽ ʞʝשʫ  ץʘʞʝʪʪʽʣʽʛʽ (ʙʘʩʳʥʜʘ ʦץʳʪʫʰʳ ʢᴇʤʝʛʽʤʝʥ, ʢʝʡʽʥ ᴇʟʜʽʛʽʥʝʥ) ʙʽʣʽʤ 

ʘʣʫʰʳ ʨʝʬʣʝʢʩʠʷסʘ ᴅʢʝʣʝʜʽ, ʙײʣ ʢʝʟʝשʜʝ ʢʝʜʝʨʛʽʣʝʨʛʝ ʜʝʡʽʥʛʽ ʽʩ-ᴅʨʝʢʝʪʪʽ ʪʘʣʜʘʫ, ʦʥʳש ʰʝʰʫ 

ʞʦʣʜʘʨʳʥ ʽʟʜʝʫ, ʢʝʡʽʥʛʽ ᴅʨʝʢʝʪʪʽץ שʠʳʥʜʳסʳ ʞᴅʥʝ ץʳʟʤʝʪ ʬʦʨʤʘʩʳʥ ᴇʟʛʝʨʪʫ ʞװʟʝʛʝ ʘʩʘʜʳ. ɹʽʣʽʤ 

ʘʣʫʰʳ ʦʙʲʝʢʪ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʜᴅʩʪװʨʣʽ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʙײʣ ʞʘסʜʘʡʜʘ 

ʙʽʣʽʤ ʘʣʫʰʳ ץʳʟʤʝʪ ʩʫʙʲʝʢʪʽʩʽ ʨʝʪʽʥʜʝ ʢᴇʨʽʥʝʜʽ. ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʦץʳʪʫʰʳ 

ʟʘʤʘʥʘʫʠ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʦʡʣʘʫ ʤʝʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʳʟʤʝʪʪʽש ʧʨʠʥʮʠʧʪʝʨʽʥ ʪʘʩʳʤʘʣʜʘʫʰʳ, 

ʨʝʬʣʝʢʩʠʷʣʘʥʜʳʨʘʪʳʥ ʢᴅʩʽʧץʦʡ, ʢᴇʨʩʝʪʽʣʛʝʥ ʧʨʠʥʮʠʧʪʝʨʛʝ ʩᴅʡʢʝʩ ʦץʫ ʧʨʦʮʝʩʽʥ ʞʦʙʘʣʘʫסʘ ʞᴅʥʝ ץʘʡʪʘ 

ʞʦʙʘʣʘʫסʘ ץʘʙʽʣʝʪʪʽ ʙʦʣʘʜʳ (ʦץʫ ʧʨʦʮʝʩʽ ʤʝʥ ʞʝʢʝ ʙʽʣʽʤ ʘʣʫʰʳʥʳץ שʘʞʝʪʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ). 

ɸץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʪʘʣʘʧʪʘʨʳ ʢʝʟʽʥʜʝ ʦץʳʪʫʰʳʥʳש ʙʘץʳʣʘʫʰʳʣʳץ, 

ʪװʟʝʪʫʰʽʣʽʢ, ʪʠʧʪʽʢ ʙʽʣʽʢʪʽʣʽʢ ʪʨʝʥʠʥʛʽʣʝʫ ʬʫʥʢʮʠʷʩʳ ɸʂʊ ײץʨʘʣʜʘʨʳ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ, ʙײʣ 

ʢᴅʩʽʙʠ ץʳʟʤʝʪʪʽ ᴅʣʜʝץʘʡʜʘ ʞʝשʽʣʜʝʪʝʜʽ[4].  

ʆץʫ ʧʨʦʮʝʩʽ ᴇʛʝʨʝʜʽ ʤʝ? ʐʝʪʝʣʜʽʢ ʞᴅʥʝ ʦʪʘʥʜʳץ ʪᴅʞʽʨʠʙʝʣʝʨʛʝ ʩװʡʝʥʩʝʢ, ʦץʳʪʫ ʧʨʦʮʝʩʽ 

ᴇʟʛʝʨʝʜʽ. ʆץʳʪʫʰʳʥʳש ʙʘץʳʣʘʫ ʞײʤʳʩʳʥ ʜʘʷʨʣʘʫסʘ, ʦʥʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʪʘʨʘʪʫסʘ, ʙʘץʳʣʘʫ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʪʝʢʩʝʨʫʛʝ ʞᴅʥʝ ʜʝ ʥᴅʪʠʞʝʥʽ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʞʝʪʢʽʟʫʛʝ ʢʝʪʝʪʽʥ ʫʘץʳʪ ץʳʩץʘʨʘʜʳ. ʂᴇʧ 

ʙʽʣʽʤ ʘʣʫʰʳʣʘʨ ץʘʤʪʳʣʘʜʳ. ɹײʨʳʥ ʝש ʙʘʩʪʳ ץʠʳʥʜʳײ ץʡʳʤʜʘʩʪʳʨʫ ʞײʤʳʩʳʥʳש ʤװʤʢʽʥ ʝʤʝʩʪʽʛʽ ʤʝʥ 

ʞʝʢʝ ʙʽʣʽʤ ʘʣʳʰʳʥʳש ʧᴅʥʜʽʢ ʞᴅʥʝ ʤʝʪʘʧᴅʥʜʽʢ (ʙʝʣʛʽʣʽ ʙʽʨ ʧᴅʥʜʽʢ) ʦץʫ ᴅʨʝʢʝʪʽʥ ʧʳʩʳץʪʘʫ ʙʦʣʩʘ, 

 ʜʘʡʜʘ ʢᴇʤʝʢʢʝסʘʥ ʞʘסʪʫ ץʠʳʥʜʳץ ʘסʳʪʫʰʳץʨʘʣʜʘʨʳ ʦײץ ʘʟʽʨʛʽ ʢʝʟʜʝ ʙʽʣʽʤ ʙʝʨʫ  ʦʨʪʘʩʳʥʜʘ ɸʂʊץ

ʢʝʣʝʜʽ. ʊײʪʘʩʪʘʡ ʘʣסʘʥʜʘ, ʦʩʳʥʜʘʡ ʳסשʘʡʜʳ ʽʩʢʝ ʘʩʳʨʫ, ʙʽʣʘʤ ʘʣʫʰʳʣʘʨʜʳש ʦץʫסʘ ʪײʨʘץʪʳ 

 ʫ ʞᴅʥʝ ᴇʟʜʽʛʽʥʝʥץʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʆʣʘʨʜʘ ᴇʟʜʽʛʽʥʝʥ ʦץ ʤʦʪʠʚʪʝʨʽʥ ץʳʥ ʞᴅʥʝ ʪʘʥʳʤʜʳסʫʰʳʣʳסʳʟʳץ

ʜʘʤʫ ץʘʙʽʣʝʪʪʝʨʽ ץʘʣʳʧʪʘʩʘʜʳ; ʦץʫ ץʳʟʤʝʪʽʥʜʝ ʞʝʢʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʩʝʟʽʥʝʪʽʥʜʝʡ ᴇʟʜʽʛʽʥʝʥ ʰʝʰʽʤ 

 ʘ ʪʘʣʧʳʥʘʜʳ; ʞᴅʥʝ ʪ.ʙ. ɸʪʘʧסʤʳʩ ʞʘʩʘʫײʞ ץʞʳʤʜʳײ ʳסʩʘʪʳʥʜʘץʪʘʩ ʥᴅʪʠʞʝ ʘʣʫ ʤʘײʘʙʳʣʜʘʫ; ʙʽʨʪץ

ʘʡʪʩʘץ, ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʦץʳʪʫʰʳ ʦץʫ ʧʨʦʮʝʩʽʥʽש (װʜʝʨʽʩʽʥʽש) ʰʘʨʪʳ ʙʦʡʳʥʰʘ 

ʙʽʨʥʝʰʝ ץʳʟʤʝʪʪʽ ʘʪץʘʨʘʜʳ ï ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʞʦʙʘʣʘʫ ץʳʟʤʝʪʽʥʝ ץʘʪʳʩʫʰʳ, ʙʽʣʽʤ ʙʝʨʫ 

ʞʦʙʘʣʘʨʳʥ ᴅʟʽʨʣʝʫʰʽ ʥʝʤʝʩʝ ʦʨʳʥʜʘʫʰʳ, ʦץʫ ʢʫʨʩʪʘʨʳʥ ʞʦʙʘʣʘʫʰʳ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʦץʫ 

 .ʡʳʤʜʘʩʪʳʨʫʰʳ, ʪʴʶʪʦʨ[5]ײ ʦʣʜʘʫʜʳץ ץʳʪʫ ʧʨʦʮʝʩʽ ʢʝʟʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳץʳʟʤʝʪʽʥ ʩʘʨʘʧʪʘʫ, ʦץ

ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽץ שʘʪʳʩʫʰʳʣʘʨʳʥʳש ʩʠʧʘʪʳʥʳש ᴇʟʛʝʨʫʽ, ʦץʳʪʫʰʳʥʳש ʢᴅʩʽʙʠ ץʳʟʤʝʪʽ 

ʤʘʟʤײʥʳʥʳש ᴇʟʛʝʨʫʽʥʝ ᴅʢʝʧ ʩʦץʪʳʨʘʜʳ. ɸץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʦץʫ ʧʨʦʮʝʩʽʥ ʞʦʙʘʣʘʫ 

ʞʘסʜʘʡʳʥʜʘ ʦץʳʪʫʰʳʥʳש ʢᴅʩʽʧʪʽʢ ץʳʟʤʝʪʽ ײʡʳʤʜʘʩʪʳʨʫʰʳʣʳץ, ʞʦʙʘʣʘʫʰʳʣʳץ, ʩʘʨʘʧʪʘʫʰʳʣʳץ, 

ʨʝʬʣʝʢʩʠʷʣʳץ ʙʽʨץʘʪʘʨ ʢʦʤʧʦʥʝʥʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ʘʫʳʩʳʧ ʦʪʳʨʘʜʳ. ɼʝʛʝʥʤʝʥ ʦʥʳש ʥʝʛʽʟʛʽ ʨᴇʣʽ 

ʘץʧʘʨʘʪʪʳץ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʦץʫ ʧʨʦʮʝʩʽʥ ʞʦʙʘʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  
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ʇʈʀʅʎʀʇʓ ʀ ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʈɽɼʓ 

ɻ.ɽ.ɹʝʨʠʢʭʘʥʦʚʘ 

 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʪʘʪʴʠ - ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʫʯʝʙʥʦʡ 

ʩʨʝʜʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʢ ʚʳʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʨʦʚʝʥʴ 

ʟʥʘʥʠʡ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ. 

 

PRINCIPLES AND THEORETICAL BASES OF DESIGN OF THE  

INFORMATION AND EDUCATIONAL ENVIRONMENT  

G.E.Berikkhanova 

 

The main purpose of the article is to analyze the ways of creating an educational process for the 

learning environment.The principles of design of theeducational environment are allocated. It is revealed 

that at design of the informationeducational environment it is necessary to consider abilities of students to 

the chosenprofessional activity and level of knowledge of everyone being trained, it is necessary toconsider 

opportunity for an individual trajectory of training. 

 

ʋɼʂ: 378:372.851 

ʆ.ʄ. ɾʦʣʳʤʙʘʝʚ,ɸ.ʉ. ɸʭʪʘʥʙʝʨʜʠʥʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡ 

 

ɼʀɸɻʅʆʉʊʀʂɸ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ ʉʊʋɼɽʅʊʆɺ ɺ 

ʋʏʈɽɾɼɽʅʀʗʍ ʊɽʍʅʀʏɽʉʂʆɻʆ ʀ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʊʠʇʆ. ʆʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʊʠʇʆ. ɺ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʵʪʘʧʝ 

ʜʠʘʛʥʦʩʪʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘʟʚʘʥʳ ʩʣʝʜʫʶʱʠʝ: ʩʦʮʠʘʣʴʥʳʝ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ, 

ʤʝʪʦʜʠʯʝʩʢʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʝʜʥʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʜʠʘʛʥʦʩʪʠʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʊʠʇʆ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

 

ʅʘʰʝ ʚʨʝʤʷ ʩʪʘʚʠʪ ʧʝʨʝʜ ʊʠʇʆ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʙʫʜʫʱʝʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʧʨʦʯʥʦʛʦ ʦʚʣʘʜʝʥʠʷ ʠʤ ʦʩʥʦʚʘʤʠ ʥʘʫʢ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʥʘʫʯʥʦʛʦ ʫʨʦʚʥʷ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʘʞʜʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʉʧʝʮʠʘʣʠʩʪ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʙʦʣʝʝ ʰʠʨʦʢʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʴ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦ ʧʝʨʝʘʜʘʧʪʠʨʦʚʘʪʴʩʷ. ʕʪʦ ʦʩʫʱʝʩʪʚʠʤʦ ʧʨʠ ʥʘʣʠʯʠʠ ʭʦʨʦʰʝʡ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʤʘʪʝʤʘʪʠʢʘ. 

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʫʧʥʳʤ ʠ ʧʦʩʠʣʴʥʳʤ ʜʣʷ ʫʯʘʱʠʭʩʷ, 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʭ ʩʧʦʩʦʙʥʦʩʪʷʤ ʠ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʛʦʩʩʪʘʥʜʘʨʪʦʚ, ʢʦʪʦʨʳʝ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʠʥʠʤʫʤʫ ʩʦʜʝʨʞʘʥʠʷ ʠ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʫʯʝʥʠʝ 

ʵʪʦʤʫ ʤʠʥʠʤʫʤʫ ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ ʚʘʨʠʘʪʠʚʥʳʤ ʧʦ ʬʦʨʤʝ, ʩʦʜʝʨʞʘʥʠʶ ʠ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ. ɹʦʣʝʝ 

ʪʦʛʦ, ʬʘʢʪ ʩʣʦʞʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʩʠʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ 
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ʘʫʜʠʪʦʨʠʠ: ʯʪʦ ʩʣʦʞʥʦ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʘʨʪʦʚʦʡ  ʦʙʫʯʝʥʥʦʩʪʴʶ, ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʧʨʠʤʠʪʠʚʥʳʤ ʜʣʷ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ [1].  

ʉʨʝʜʥʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ, ʚ ʢʦʥʪʠʥʛʝʥʪʝ ʫʯʘʱʠʭʩʷ. 

ʂʦʥʪʠʥʛʝʥʪ ʦʙʫʯʘʝʤʳʭ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʨʦʩʪʢʦʚʦʤʫ ʠ ʨʘʥʥʝʤʫ 

ʶʥʦʰʝʩʢʦʤʫ ʚʦʟʨʘʩʪʫ, ʷʚʣʷʶʱʝʤʫʩʷ çʪʨʫʜʥʳʤʠ, ʢʨʠʪʠʯʝʩʢʠʤʠ ʚʦʟʨʘʩʪʘʤʠè ʅʝ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʥʳʝ 

çʪʨʫʜʥʳʝè ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʩʫʱʠ ʦʙʫʯʘʝʤʳʤ ʊʠʇʆ, ʥʦ ʠ çʧʝʜʘʛʦʛʠʯʝʩʢʠ ʟʘʧʫʱʝʥʥʳʝè ʠ çʩʣʘʙʳʝè 

ʫʯʝʥʠʢʠ ʠʟ ʰʢʦʣ çʚʳʪʝʩʥʷʶʪʩʷè ʚ ʩʠʩʪʝʤʫ ʥʘʯʘʣʴʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ [2]. 

ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʥʪ çʩʣʘʙʳʭè ʠ çʜʠʜʘʢʪʠʯʝʩʢʠ ʟʘʧʫʱʝʥʥʳʭ ʫʯʝʥʠʢʦʚè ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʠʣʠʱʘʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʩ ʜʦ 70-85%, ʠ ʵʪʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ: ʢʘʢ ʚʝʩʪʠ ʠʭ ʦʙʫʯʝʥʠʝ, ʢʘʢʠʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʤʝʪʦʜʠʢʠ 

ʦʙʫʯʝʥʠʷ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʜʣʷ ʢʦʥʪʠʥʛʝʥʪʘ çʜʠʜʘʢʪʠʯʝʩʢʠ ʟʘʧʫʱʝʥʥʳʭ ʫʯʘʱʠʭʩʷè (ɼɿʋ), 

ʧʦʩʢʦʣʴʢʫ ʦʙʳʯʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʫʯʝʙʥʠʢʠ ʚʦ ʤʥʦʛʦʤ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʥʠʭ.  

ʍʦʪʷ ʦʙʱʘʷ ʪʝʦʨʠʷ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ 

ʨʘʟʨʘʙʦʪʘʥʘ, ʥʦ ʜʣʷ ʢʦʥʪʠʥʛʝʥʪʘ ʩʪʫʜʝʥʪʦʚ ʩʨʝʜʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ ʩʪʨʫʢʪʫʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ [3]. 

ɸʥʘʣʠʟ ʫʯʝʙʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʜʣʷ ʊʠʇʆ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ 

ʜʠʜʘʢʪʠʯʝʩʢʠ ʟʘʧʫʱʝʥʥʳʭ ʫʯʘʱʠʭʩʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʫʯʝʙʥʠʢʦʚ ʧʦʣʥʦʩʪʴʶ 

ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʪʘʢʠʭ ʫʯʘʱʠʭʩʷ.  

ʂ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ ʥʝʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴ  

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʟʘʜʘʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʩʣʦʞʥʦʩʪʴ 

ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʚʦʝʥʠʷ.  

ɼʠʘʛʥʦʩʪʠʢʘ ʢʘʢ ʩʧʦʩʦʙ ʧʨʠʟʥʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɼʠʘʛʥʦʩʪʠʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʊʠʇʆ ʧʨʠʟʚʘʥʘ, ʚʦ-

ʧʝʨʚʳʭ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʦ-ʚʪʦʨʳʭ, ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʠʣʴʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʠ, ʚ-ʪʨʝʪʴʠʭ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʚʳʨʘʙʦʪʘʥʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ, ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʦʰʠʙʢʠ ʧʨʠ ʧʝʨʝʚʦʜʝ ʫʯʘʱʠʭʩʷ ʠʟ ʦʜʥʦʡ ʫʯʝʙʥʦʡ ʛʨʫʧʧʳ ʚ ʜʨʫʛʫʶ, 

ʧʨʠ ʥʘʧʨʘʚʣʝʥʠʠ ʠʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʢʫʨʩʳ ʠ ʚʳʙʦʨʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʜʘʧʪʘʮʠʠ ʫʢʘʟʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʫʯʘʱʠʭʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ 

ʟʥʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʊʠʇʆ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʩʣʝʜʫʶʱʠʝ:  

ʉʦʮʠʘʣʴʥʳʝ:  

- ʩʦʮʠʘʣʴʥʳʡ ʟʘʢʘʟ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʪʚʦʨʯʝʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ, ʩʧʦʩʦʙʥʦʛʦ 
ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʦʪʦʢʝ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ;  

- ʪʨʝʙʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚʳʧʫʩʢʥʠʢʦʚ ʩʨʝʜʥʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ;  

- ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ, ʦʪʚʦʜʠʤʦʛʦ ʥʘ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʊʠʇʆ, ʠ ʫʚʝʣʠʯʝʥʠʝ 
ʜʦʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ.  

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ:  

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ, ʛʨʫʧʧʦʚʫʶ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʦʚ ʫʯʘʱʠʤʠʩʷ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ; 

- ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʪʫʜʝʥʪʦʚ, ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ 

ʩʘʤʦʢʦʥʪʨʦʣʷ  (ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʛʨʘʤʤʳ-ʪʝʩʪʳ ʠ ʪ.ʜ.);  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʤʘʪʝʤʘʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ:  

- ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʢʦʣʣʝʜʞʝʡ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʣʠʮʝʝʚ ʠ ʥʝʜʦʩʪʘʪʦʢ ʚʨʝʤʝʥʠ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʠʤʝʶʱʠʭʩʷ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʦʙʝʣʦʚ;  

- ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʢʦʣʣʝʜʞʝ ʚ ʩʚʷʟʠ ʩ 
ʧʦʩʪʦʷʥʥʳʤ ʦʙʥʦʚʣʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ;  

- ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ 
ʩʦʢʨʘʱʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʥʘ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʥʦ ʠ ʚ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ 

ʧʦʣʫʯʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʟʥʘʥʠʷ, ʥʝʜʦʩʪʫʧʥʳʝ ʚʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ;  

- ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʤʘʪʝʤʘʪʠʢʠ ʩ ʠʥʬʦʨʤʘʪʠʢʦʡ, ʟʥʘʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 
ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʊʠʇʆ.  
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ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ:  

- ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʟʘ ʩʯʝʪ ʢʦʥʪʨʦʣʷ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ;  

- ʢʘʯʝʩʪʚʝʥʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ (ʤʦʪʠʚʘʮʠʠ, 
ʚʳʷʚʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʥʷʪʠʷ, ʫʩʚʦʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʥʷʪʠʷ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʦʥʷʪʠʡ) ʟʘ ʩʯʝʪ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝ-ʥʠʷ ʠʟʫʯʘʝʤʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʩʠʪʫʘʮʠʡ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʪʠ ʦʙʲʝʢʪʳ [4];  

- ʢʘʯʝʩʪʚʝʥʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʵʪʘʧʳ ʨʘʙʦʪʳ ʩ ʟʘʜʘʯʝʡ ʠʣʠ ʪʝʦʨʝʤʦʡ ʟʘ ʩʯʝʪ ʚʠʟʫʘʣʴʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʘʯʥʳʭ ʩʠʪʫʘʮʠʡ;  

- ʨʝʰʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʯ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 
ʊʠʇʆ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʧʘʢʝʪʦʚ.  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ:  

- ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʠʟʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʚʷʟʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʤʳʰʣʝʥʠʷ ʟʘ ʩʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʣʦʞʝʥʠʷ ʫʯʝʙʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ;  

- ʨʘʟʚʠʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘ ʩʯʝʪ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʥʦʛʦʛʨʘʥʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʠ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ 

ʩʝʛʦʜʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  
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ʂᴄʉɯʇʊɯʂ ɾᴄʅɽ ʊɽʍʅʀʂɸʃʓפ ɹɯʃɯʄ ɹɽʈʋ ʄɽʂɽʄɽʃɽʈɯʅɼɽ ʉʊʋɼɽʅʊʊɽʈɼɯר 

ʄɸʊɽʄɸʊʀʂɸʃʓפ ɼɸʁʓʅɼʓנʓʅ ɼʀɸɻʅʆʉʊʀʂɸʃɸʋ 

ʆ.ʄ.ɾʦʣʳʤʙʘʝʚ,  ɸ.ʉ. ɸʭʪʘʥʙʝʨʜʠʥʘ 

 

ɹʝʨʽʣʛʝʥ ʤʘϨʘʣʘʜʘ ʂʞʊɹɹ ʤʝʢʝʤʝʣʝʨʽʥʽϬ ʩʪʫʜʝʥʪʪʝʨʽʥʽϬ ʤʘʪʝʤʘʪʠʢʘʣʳϨ ʜʘʡʳʥʜʳϤʳʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳ ϰʡʳʤʜʘʩʪʳʨʫ ʤϸʩʝʣʝʣʝʨʽ ϨʘʨʘʩʪʳʨʳʣϤʘʥ.ʂʞʊɹɹ ʤʝʢʝʤʝʣʝʨʽʥʽϬ 

ʩʪʫʜʝʥʪʪʝʨʽʥʽϬ ʤʘʪʝʤʘʪʠʢʘʣʳϨ ʜʘʡʳʥʜʳϤʳʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫʜʳϬ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʩʠʧʘʪʪʘʣϤʘʥ. 

ʉʪʫʜʝʥʪʪʝʨʜʽϬ ʤʘʪʝʤʘʪʠʢʘʜʘʥ ʙʽʣʽʤʽ ʤʝʥ ʙʽʣʽʛʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʧʨʦʮʝʩʽ ʪʠʽʤʜʽ ʙʦʣʫʳ 

Ϯʰʽʥ,ʘϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ϨʩʳʥʳʣϤʘʥ. ʄʘʪʝʤʘʪʠʢʘʣʳϨ ʜʘʡʳʥʜʳϤʳʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ʢʝʟʝϬʽʥʜʝ ʘϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ϨʦʣʜʘʥʫʜʳϬ ʥʝʛʽʟʛʽ ʘʣϤʳʰʘʨʪʪʘʨʳ 

ʨʝʪʽʥʜʝ ʢʝʣʝʩʽ ʪϮʨʣʝʨʽ ʢϺʨʩʝʪʽʣʛʝʥ: ϸʣʝʫʤʝʪʪʽʢ, ʧʝʜʘʛʦʛʠʢʘʣʳϨ, ϸʜʽʩʪʝʤʝʣʽʢ, ʧʩʠʭʦʣʦʛʠʷʣʳϨ 

 

DIGNOSIS MATHEMATICAL PREPARATION OF STUDENTS IN INSTITUTIONS OF 

TECHNICAL AND VOCATIONAL EDUCATION  

O.M.Zholymbayev, A.S.Akhtanberdina 

 

In the present article a problem of organizing mathematical training diagnostics for secondary 

specialized college students is discussed. Pecularities of mathematical training of secondary specialized 

college students are described. There proposed to use informational technologies to improve process 

efficiency of knowledge and abilities of mathematical learning students. Main prerequisites of using 
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informational technologies at the mathematical training diagnostics stage are as follows: social, 

pedagogical, methodological, psychological. 

 
 

ʋɼʂ 37.01. 502/504 

ʄ.ɽ. ɹʝʣʴʛʠʙʘʝʚ, ʉ.ɹ. ɹʦʜʦʤʙʘʝʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛ. ʉʝʤʝʡ 

 

ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʆɹʈɸɿʆɺɸʅʀɽ ʀ ʌʆʈʄʀʈʆɺɸʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʆʁ 

ʂʋʃʔʊʋʈʓ ʋʏɸʑʀʍʉʗ ʉʈɽɼʅɽʁ ʐʂʆʃʓ  ʀ ʉʊʋɼɽʅʊʆɺ ɺʋɿʆɺ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʦʜʭʦʜʦʚ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ ʩʨʝʜʥʠʭ ʰʢʦʣ ʠ ʩʪʫʜʝʥʪʦʚ ɺʋɿʦʚ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ 

ʩʫʱʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ ʠ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ ʤʥʦʛʦʢʨʘʪʥʳʡ ʧʨʦʮʝʩʩ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ  ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʚ  ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩ ʚʦʩʧʠʪʘʥʠʷ ʣʠʯʥʦʩʪʠ, ʥʦ 

ʠ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʟʥʘʥʠʝ ʣʠʯʥʦʩʪʠ,  

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʠʪʘʥʠʷ ʫʯʘʱʠʭʩʷ ʠ ʩʪʫʜʝʥʪʦʚ ʧʨʠʦʙʨʝʪʘʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʟʦʚʘʥʥʦʩʪʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ,  ʧʦʜʭʦʜʳ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ ʠ ʩʪʫʜʝʥʪʦʚ. 

 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʚʩʪʫʧʠʣʦ ʚ ʪʨʝʪʴʝ ʪʳʩʷʯʝʣʝʪʠʝ, ʠʤʝʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ï ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʦʙʱʝʩʪʚʘ. ɻʦʩʫʜʘʨʩʪʚʘʤʠ ʤʠʨʘ ʦʩʦʟʥʘʥʦ ʠ ʦʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʦʢʪʨʠʥʳ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʦʝʜʠʥʷʷ ʚ ʩʝʙʝ ʩʣʦʞʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʮʝʥʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʢ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ 

ʩʨʝʜʝ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʩʣʫʞʠʪ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʨʝʜʩʪʚ ʩʦʮʠʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʣʠʯʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ çʧʨʠʨʦʜʘ - ʦʙʱʝʩʪʚʦè.  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ï ʠʩʪʦʨʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʪʚʦʨʯʝʩʢʠʭ 

ʩʠʣ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʬʦʨʤʘʭ ʠ ʪʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʟʥʠ ʠ ʚ ʩʦʟʜʘʚʘʝʤʳʭ 

ʯʝʣʦʚʝʢʦʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ  ʮʝʥʥʦʩʪʷʭ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʝʪ ʤʝʩʪʦ ʛʣʫʙʦʢʦʝ ʠ ʚʩʝʦʙʱʝʝ 

ʦʩʦʟʥʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ [1]. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʫʪʚʝʨʞʜʘʝʪ ʣʠʯʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʲʝʢʪʘ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ 

ʦʪʥʦʰʝʥʠʡ, ʚʦʚʣʝʢʘʝʪ ʝʝ ʚ ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ ʠ 

ʧʨʠʨʦʜʳ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʦʙʤʝʥʦʤ ʠ 

ʧʦʪʨʝʙʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʩʦ ʩʣʦʞʠʚʰʠʤʠʩʷ ʥʦʨʤʘʤʠ, ʧʨʘʚʠʣʘʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ, ʩʣʫʞʙʘʤʠ 

ʠ ʪ.ʜ. ʆʙʦʙʱʘʷ ʤʥʦʛʦʚʝʢʦʚʦʡ ʦʧʳʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ 

ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʦʛʨʦʤʥʳʡ ʜʫʭʦʚʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʩʣʫʞʠʪ ʦʜʥʦʡ ʠʟ ʜʚʠʞʫʱʠʭ ʩʠʣ ʩʦʮʠʘʣʴʥʦʛʦ ʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ [2].  

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠʛʨʘʝʪ 

ʧʝʜʘʛʦʛ. ʀʤʝʥʥʦ ʧʝʜʘʛʦʛʠ  ʚ ʭʦʜʝ ʫʨʦʢʦʚ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʧʨʠʟʚʘʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ  ʩʠʩʪʝʤʫ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʚʟʛʣʷʜʦʚ ʠ ʮʝʥʥʦʩʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ 

ʦʧʘʩʥʦʩʪʴ ʥʘʜʚʠʛʘʶʱʝʡʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʳ ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʪʦʣʴʢʦ ʢʘʨʜʠʥʘʣʴʥʦ 

ʫʣʫʯʰʝʥʥʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɺʳʧʦʣʥʷʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʵʪʦ 

ʟʥʘʯʠʪ ʦʙʣʘʜʘʪʴ ʮʝʣʳʤ ʢʦʤʧʣʝʢʩʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʣʠʯʥʦʩʪʴ ʤʦʞʝʪ 

ʦʩʚʦʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʥʳʤ ʦʙʲʝʤʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʚʣʘʜʝʪʴ ʫʞʝ ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʭʦʨʦʰʦ 

ʧʦʜʛʦʪʦʚʣʝʥ ʢ ʜʘʥʥʦʡ ʤʠʩʩʠʠ. ʆʩʦʙʝʥʥʦ ʙʣʠʟʢʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʫʯʠʪʝʣʷ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ (ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ). ʇʨʠʯʝʤ, ʨʝʰʠʪʴ ʧʦʜʦʙʥʫʶ ʧʨʦʙʣʝʤʫ 

ʤʦʞʝʪ ʧʝʜʘʛʦʛ, ʭʦʨʦʰʦ ʚʣʘʜʝʶʱʠʡ ʵʪʠʤʠ ʫʤʝʥʠʷʤʠ ʠ ʩʧʦʩʦʙʥʳʡ ʬʦʨʤʠʨʦʚʘʪʴ ʠʭ ʫ ʫʯʘʱʠʭʩʷ [3]. 

ʆʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʙʦʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʂɻʋ çʉʐ ʠʤʝʥʠ 

ʅ. ʆʩʪʨʦʚʩʢʦʛʦè, ʛʜʝ ʩʦʚʤʝʩʪʥʦ ʩ ʫʯʘʱʠʤʠʩʷ ʰʢʦʣʳ ʚʝʜʝʤ ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ çʃʝʩʦʚʠʯʝʢè,  ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʰʢʦʣʴʥʠʢʦʚ. ʀ ʵʪʦ 

ʥʝʩʣʫʯʘʡʥʦ, ʪʘʢ ʢʘʢ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʰʢʦʣʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʩʚʝʱʝʥʠʠ ʦʙʱʝʩʪʚʘ.  
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ʅʘʧʨʘʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ ʰʢʦʣʳ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʪʨʝʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʘ) ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ - ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ; ʙ) ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʵʤʦʮʠʦʥʘʣʴʥʦ ï ʮʝʥʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʢ ʧʨʠʨʦʜʝ; ʚ) ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ï ʨʘʟʚʠʪʠʝ ʟʘʣʦʞʝʥʥʳʭ 

ʚ ʯʝʣʦʚʝʢʝ ʟʘʜʘʪʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʧʪʠʤʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʯʴ 

ʠʜʝʪ ʦ ʨʘʟʚʠʪʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʕʢʦʣʦʛʠʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʠʣʠ ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ ʚ ʉʪʘʥʜʘʨʪʝ 

ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʢʣʶʯʝʥʘ ʚ ʜʨʫʛʠʝ 

ʧʨʝʜʤʝʪʳ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʚ ʤʝʩʪʦ 

ʦʞʠʜʘʝʤʦʡ çʙʠʦʣʦʛʠʠè ʚʳʰʣʘ çʛʝʦʛʨʘʬʠʷè [1]. 

ɺ ʨʘʙʦʪʝ ʄʠʨʦʥʦʚʘ ɸ.ɺ. ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʦʩʚʦʝʥʠʶ ʛʝʦʛʨʘʬʠʠ ʥʘʭʦʜʠʤ 5 ʧʦʟʠʮʠʡ, 

ʚʢʣʶʯʘʶʱʠʭ ʷʚʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ: 

- ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ; 

- ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʥʘ ʨʘʟʥʳʭ ʤʘʪʝʨʠʢʘʭ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ; 

-ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ; 

- ʦʮʝʥʠʚʘʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

-ʫʤʝʥʠʝ ʠ ʥʘʚʳʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

[4]. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʰʢʦʣʳ  ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʫʨʦʢʘʭ ʛʝʦʛʨʘʬʠʠ, 

ʙʠʦʣʦʛʠʠ, ʭʠʤʠʠ ʠ ʚʦ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ,   ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʨʝʜʘ ʨʘʟʚʠʪʠʷ 

ʫʯʘʱʝʛʦʩʷ, ʥʦ ʠ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʠ ʜʚʠʞʫʱʘʷ ʩʠʣʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʬʦʨʤʳ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ.  

ɸʢʮʝʥʪʠʨʦʚʘʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤʘʭ ʙʳʣʦ ʚʳʟʚʘʥʦ ʧʦʥʠʤʘʥʠʝʤ 

ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʠ ʤʳʰʣʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʧʦʚʝʜʝʥʠʷ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢ ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ.  

ɺ ʦʩʥʦʚʝ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʂɻʋ çʉʐ ʠʤʝʥʠ ʅ. ʆʩʪʨʦʚʩʢʦʛʦè ʣʝʞʠʪ 

ʩʦʚʤʝʩʪʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ (ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʢʫʨʩʳ ʧʦ ʵʢʦʣʦʛʠʠ ʩ 5 ʧʦ 9 ʢʣʘʩʩʳ), 

ʵʢʦʣʦʛʠʟʘʮʠʷ ʧʨʝʜʤʝʪʦʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ: ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʧʦʣʫʯʘʶʪ ʢʫʨʩʳ ʛʝʦʛʨʘʬʠʠ, 

ʙʠʦʣʦʛʠʠ, ʭʠʤʠʠ, ʬʠʟʠʢʠ, ʣʠʪʝʨʘʪʫʨʳ, ʠʩʪʦʨʠʠ.  

ɹʦʣʴʰʘʷ ʨʦʣʴ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʦʪʚʦʜʠʪʩʷ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʦʣʠʤʧʠʘʜʳ, ʢʦʥʢʫʨʩʳ, ʚʳʩʪʘʚʢʠ, ʵʢʩʢʫʨʩʠʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ ʠ ʪ.ʜ.). ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʜʘʝʪ 

ʩʚʦʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɽʞʝʛʦʜʥʦ ʫʯʘʱʠʝʩʷ ʰʢʦʣʳ ʫʩʧʝʰʥʦ ʚʳʩʪʫʧʘʶʪ ʠ ʩʪʘʥʦʚʷʪʩʷ 

ʧʦʙʝʜʠʪʝʣʷʤʠ ʥʘ  ʫʯʝʥʠʯʝʩʢʠʭ ʥʘʫʯʥʦ ï ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʨʘʡʦʥʥʦʛʦ, ʦʙʣʘʩʪʥʦʛʦ, 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʫʨʦʚʥʷʭ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ ʢʘʬʝʜʨʘʤʠ çʍʠʤʠʠ 

ʠ ʛʝʦʛʨʘʬʠʠè, çʕʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ 

ʐʘʢʘʨʠʤʘ ʛ. ʉʝʤʝʡ. ʊʘʢ, ʧʦʙʝʜʠʪʝʣʝʤ 9 ʈʝʛʠʦʥʘʣʴʥʦʡ ʦʣʠʤʧʠʘʜʳ ʧʦ ʛʝʦʛʨʘʬʠʠ ʚ 2017 ʩʪʘʣʘ ʫʯʝʥʠʮʘ 

10 ʢʣʘʩʩʘ ɸʣʠʝʚʘ ʕʣʴʚʠʨʘ, çɸʣסʳʩ ʭʘʪè ʫʜʦʩʪʦʝʥʘ ʉʣʘʚʷʛʠʥʘ ɸʣʝʢʩʘʥʜʨʘ ʥʘ ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʢʨʫʞʢʦʚʫʶ ʨʘʙʦʪʫ ʠ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʟʝʣʝʥʝʥʠʝ ʰʢʦʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʧʨʠʰʢʦʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʂʨʦʤʝ ʪʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʫʯʘʱʠʭʩʷ ʂɻʋ çʉʐ ʠʤʝʥʠ ʅ. ʆʩʪʨʦʚʩʢʦʛʦè 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʰʢʦʣʴʥʦʤ ʣʝʩʥʠʯʝʩʪʚʝ çʃʝʩʦʚʠʯʦʢè, ʯʝʨʝʟ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʳʧʦʣʥʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʨʫʯʝʥʠʡ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʘʢʮʠʡ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʆʙʨʘʟʦʚʘʥʠʝ ʰʢʦʣʴʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʨʘʟʚʠʪʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʫʯʘʱʠʭʩʷ ʰʢʦʣʳ, ʘ ʪʘʢʞʝ, ʩ ʪʝʤ, ʯʪʦ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʦʨʦʜʫʣʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʩ. ɹʦʨʦʜʫʣʠʭʘ 

ʩʦʟʜʘʥ ʬʠʣʠʘʣ ɻʋ ɻʃʇʈ çʉʝʤʝʡ ʦʨʤʘʥʳè.   

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʣʝʩʥʠʯʝʩʪʚʦʤ ʧʨʦʚʦʜʷʪʩʷ ʨʝʡʜʳ, ʵʢʦʩʫʙʙʦʪʥʠʢʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʜʝʩʘʥʪʳ ʧʦ 

ʦʯʠʩʪʢʝ ʦʪ ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʘ ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʢ ʥʝʤʫ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, ʟʘʥʠʤʘʶʪʩʷ 

ʦʟʝʣʝʥʝʥʠʝʤ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦʤ ʪʝʨʨʠʪʦʨʠʠ ʰʢʦʣʳ ʠ ʩʝʣʘ.  

ɺ ʚʳʩʰʝʡ ʰʢʦʣʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʘ) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʩʪʫʜʝʥʪʦʚ ʢ ʨʝʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 

ʨʘʤʢʘʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʙ) ʥʘʧʨʘʚʣʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʢ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʧʦʣʫʯʘʝʤʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ; ʚ) ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʝ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʦʩʦʟʥʘʥʠʶ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʦʡ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʧʨʦʬʝʩʩʠʡ ʦʙʫʯʘʶʱʠʭʩʷ. 
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ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫ ʩʪʫʜʝʥʪʦʚ ï ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ 

ʛʝʦʛʨʘʬʠʠ  ʚʘʞʥʦ ʦʪʥʝʩʪʠʩʴ ʢ ʧʨʦʮʝʩʩʫ  ʧʦʜʛʦʪʦʚʢʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʟʘʜʘʥʠʡ ʵʢʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʠ ʚ ʚʳʷʚʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʮʝʥʥʦʩʪʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [4]. 

ʆʙʨʘʱʘʷʩʴ ʢ ʟʘʜʘʯʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʪʫʜʝʥʪʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʦʚʘʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʤʝʞʧʨʝʜʤʝʪʥʳʭ 

ʩʚʷʟʝʡ ʩ ʪʝʤ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʭ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʚʘʞʥʳ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ (ʛʝʦʛʨʘʬʠʷ, ʢʨʘʝʚʝʜʝʥʠʝ, ʢʘʨʪʦʛʨʘʬʠʷ, 

ʟʝʤʣʝʚʝʜʝʥʠʝ, ʧʦʣʝʚʘʷ ʧʨʘʢʪʠʢʘ ʠ  ʜʨ.).  

ʆʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ, ʧʦ ʤʥʝʥʠʶ ɸ.ʅ. ɿʘʭʣʝʙʥʦʛʦ [6],  ʧʨʦʜʫʤʘʪʴ ʠ ʧʦʵʪʘʧʥʫʶ 

ʠʥʪʝʛʨʘʮʠʶ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʝʞʮʠʢʣʦʚʳʭ ʠ ʤʝʞʧʨʝʜʤʝʪʥʳʭ 

ʩʚʷʟʝʡ ʧʦʟʚʦʣʷʪ ʙʦʣʝʝ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʘʤ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʩʪʫʜʝʥʪʦʚ-ʛʝʦʛʨʘʬʦʚ ʚ ʝʛʦ ʮʝʣʦʩʪʥʦʤ ʚʠʜʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʝ ʤʝʞʮʠʢʣʦʚʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʚʳʚʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʠʥʪʝʛʨʘʪʠʚʥʳʝ ʟʘʜʘʯʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦʙʠʚʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʙʫʜʫʱʠʭ ʧʝʜʘʛʦʛʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʩʢʘʟʘʥʥʦʛʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʩʪʫʜʝʥʪʦʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴʩʷ ʧʨʠ:  

- ʤʦʪʠʚʘʮʠʦʥʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʦʩʥʦʚʝ 

ʧʦʢʘʟʘ ʛʣʦʙʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʣʠʯʥʦʛʦ ʫʯʘʩʪʠʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʚ 

ʧʨʠʨʦʜʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʫʯʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʠʥʪʝʨʝʩʦʚ, ʩʢʣʦʥʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ 

ʟʘʜʘʥʠʡ;  

- ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʠ ʤʝʞʮʠʢʣʦʚʦʛʦ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʮʝʩʩʫ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʪʫʜʝʥʪʦʚ, ʧʦʩʪʘʥʦʚʢʦʡ ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʟʘʜʘʯ; 

- ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ: ʝʛʦ ʥʝʧʨʝʨʳʚʥʦʩʪʠ, 

ʘʣʛʦʨʠʪʤʠʟʠʨʫʝʤʦʩʪʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʫʩʣʦʞʥʝʥʠʷ ʟʘʜʘʯ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʦʪ ʢʫʨʩʘ ʢ ʢʫʨʩʫ;  

- ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʠʩʪʝʤʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʝʜʠʥʩʪʚʝ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʡ: ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʮʠʢʣʘ, ʚʦʚʣʝʯʝʥʠʝ ʚ ʫʯʝʙʥʫʶ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ 

ʧʨʘʢʪʠʢ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʵʢʦʣʦʛʠʟʘʮʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʧʨʝʜʤʝʪʦʚ, ʯʝʨʝʟ ʚʚʝʜʝʥʠʝ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʡ. çʕʢʦʣʦʛʠʷè ʧʦʢʘ ʥʝ ʚʢʣʶʯʝʥʘ ʚ ʰʢʦʣʴʥʫʶ 

ʧʨʦʛʨʘʤʤʫ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʨʝʜʤʝʪ, ʥʘʤʝʯʘʝʪʩʷ ʚʚʝʜʝʥʠʝ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪʩʷ  ʚʳʩʰʝʡ 

ʰʢʦʣʝ, ʛʜʝ ʦʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʵʢʦʣʦʛʠʟʘʮʠʠ ʤʥʦʛʠʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ [1]. 

ʏʝʣʦʚʝʢ ʜʦʣʞʝʥ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʫʩʚʦʠʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʥʦʡ ʩʧʦʩʦʙ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʨʦʜʝ, ʥʦ ʠ ʥʘʫʯʠʪʴʩʷ ʯʫʪʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʚ ʥʝʡ ʠʟʤʝʥʝʥʠʷ, ʯʪʦʙʳ ʚʦ ʚʨʝʤʷ ʚʥʝʩʪʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʠ ʥʝ ʜʦʚʝʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʜʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [2].  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ï ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ,  ʥʘʯʠʥʘʶʱʠʡʩʷ ʦʙʳʯʥʦ ʚ 

ʩʝʤʴʝ, ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʚ ʰʢʦʣʝ ʠ ʚ ɺʋɿʝ. ʎʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷ ʠ 

ʩʪʫʜʝʥʪʦʚ ʩʦʩʪʦʠʪ ʚ ʚʦʩʧʠʪʘʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ, ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʨʦʜʝ. ɼʦʩʪʠʞʝʥʠʝ ʵʪʦʡ 

ʮʝʣʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʰʢʦʣʳ, ɺʋɿʦʚ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʫʯʘʱʠʭʩʷ, 

ʩʪʫʜʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʟʥʘʥʠʝ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ, 

ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ. 
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The article presents the results of a study to review approaches to the formation of ecological 

culture of students in secondary schools and University students. Analyzes the nature of formation of 

ecological culture of pupils and students, as repeated process is influenced by various factors, including 

not only the process of education of the individual, but also other processes that are unintentional effects 

on personality consciousness, according to which a special importance in the process of educating 

students becomes the ecological education, formation of versatile ecological culture of the individual.                                                                                                                                                                                          
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ɸʥʜʘʪʧʘ: ɹϰʣ ʤʘϨʘʣʘʜʘ  ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫʜʽ ʞʦϤʘʨϤʳ ʦϨʫ ʦʨʳʥʜʘʨʳʥʜʘ ʬʠʟʠʢʘ 

ʝʩʝʧʪʝʨʽʥ ʰʳϤʘʨʫʜʘ Ϩʦʣʜʘʥʳʣʘʪʳʥʳ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. MAPLE ʙʘϤʜʘʨʣʘʤʘʩʳʥʳϬ ʘʣʛʦʨʠʪʤʽ ʞϸʥʝ 

ϨʳʩϨʘʰʘ ʪϮʩʽʥʽʢʪʝʤʝ ʙʝʨʽʣʛʝʥ. 

 

ʂʽʣʪʪʽ ʩϺʟʜʝʨ: ʌʠʟʠʢʘʣʳϨ ʧʨʦʮʝʩʪʝʨʜʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫ, MAPLE ʙʘϤʜʘʨʣʘʤʘʩʳ, 

ʝʩʝʧʪʝʨ ʰʳϤʘʨʫ 

 

 שʳʪʫʜʳץʳʥʜʘ ʦסʪʘʨʤʘ 9 שï ʙʘʙʳʥʳ 11 שʳʥʳשçɹʽʣʽʤ ʪʫʨʘʣʳè ɿʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ, ʦʥʳש ʽʰʽʥʜʝ ʢᴅʩʽʧʪʽʢ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳץ שʦסʘʤ ʤʝʥ ʝשʙʝʢ 

ʥʘʨʳסʳʥʳש ᴇʟʛʝʨʽʧ ʦʪʳʨʘʪʳʥ ץʘʞʝʪʪʝʨʽʥʝ ʪʝʟ ʙʝʡʽʤʜʝʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥ ʢʨʝʜʠʪʪʽʢ, ץʘʰʳץʪʘʥ ʦץʳʪʫ, 

ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʞᴅʥʝ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʤʽʥʜʝʪʽ ץʦʡʳʣסʘʥ [1].  

ʄʘץʘʣʘ ʙʘʨʳʩʳʥʜʘMaple ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ, ʦʥʳש ʥʝʛʽʟʛʽ ʬʫʥʢʮʠʷʣʘʨʳ ʤʝʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʤʳʩʘʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ 

ʬʠʟʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʤʦʜʝʣʜʝʫ 

Maple ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ ʪװʨʣʽ ץʠʳʥʜʳץʪʘסʳ ʘʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ ʩʘʥʜʳץ 

ʝʩʝʧʪʝʫʣʝʨʜʽ ʦʨʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ. ʆʣ ʂʘʥʘʜʘʥʳש ɺʘʪʝʨʣʦʦ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝʛʽ The Symbolic 

Computation Group ʟʝʨʪʪʝʫ ʪʦʙʳ ʪʘʨʘʧʳʥʘʥ ʞʘʨʘʪʳʣסʘʥ. ɹײʣ ʪʦʧ ᴇʪʢʝʥ סʘʩʳʨʜʳ80 ש-ʰʽ ʞʳʣʜʘʨʳʥʜʘ 

 ʘʟʽʨʛʽפ .ʘʥ ʙʦʣʳʧ, ʩʦʜʘʥ ʙʝʨʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʘʣʛʝʙʨʘ ʤᴅʩʝʣʝʣʝʨʽʤʝʥ ʘʡʥʘʣʳʩʳʧ ʢʝʣʝʜʽסʡʳʤʜʘʩʪʳʨʳʣײ

ʢʝʟʜʝ Maple ʢװʨʜʝʣʽ ʘʣʛʝʙʨʘʣʳץ ʪװʨʣʝʥʜʽʨʫʣʝʨ ʤʝʥ ʳץʰʘʤʜʘʫʣʘʨʜʳ ʦʨʳʥʜʘʫ, ʪʫʳʥʜʳ ʤʝʥ 

ʠʥʪʝʛʨʘʣʜʘʨʜʳ ʘʥʘʣʠʪʠʢʘʣʳץ ʝʩʝʧʪʝʫ, ʪʝשʜʝʫʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳש ʞװʡʝʣʝʨʽ ʤʝʥ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ 
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ʪʝשʜʝʫʣʝʨʜʽ ʘʥʘʣʠʪʠʢʘʣʳץ ʰʝʰʫ, ʞᴅʥʝ ʪ.ʙ. ʢᴇʧʪʝʛʝʥ ʝʩʝʧʪʝʫʣʝʨʜʽ ʦʨʳʥʜʘʡ ʘʣʘʜʳ. Maple 

ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʩʳʟʳץʪʳץ ʘʣʛʝʙʨʘ, ʘʥʘʣʠʪʠʢʘʣʳץ ʛʝʦʤʝʪʨʠʷ, ʳץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ, ʩʘʥʜʘʨ ʪʝʦʨʠʷʩʳ, ʩʘʥʜʳץ ʘʧʧʨʦʢʩʠʤʘʮʠʷ, ʩʳʟʳץʪʳץ ʦʧʪʠʤʠʟʘʮʠʷ, 

 Maple ץʤʢʽʥʜʽʢʪʝʨʽ ʙʘʨ. ʉʦʥʜʘʡ-ʘװʤʘʪʝʤʘʪʠʢʘ, ʪ.ʙ. ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ ʤ ץʘʨʞʳʣʳץ

ʙʘסʜʘʨʣʘʤʘʩʳʘʨץʳʣʳ ʢװʨʜʝʣʽ ʬʫʥʢʮʠʷʥʳש ʛʨʘʬʠʛʽʥʥʝʤʝʩʝ װʰ ᴇʣʰʝʤʜʽ ʙʝʪʪʽש ʢʝʩʢʽʥʽʥ ʪײʨסʳʟʫסʘ 

ʙʦʣʘʜʳ. ʀʥʪʫʠʪʠʚʪʽʢ - ʘʡץʳʥ ʞᴅʥʝ ץʘʨʘʧʘʡʳʤ Maple ʪʽʣʽ ʝʩʝʧʪʝʨʜʽש ʰʝʰʽʤʽʥ (ʝʩʝʧʪʝʨʜʽש ʰʝʰʫ 

ʞʦʣʳʥ) ʧʨʦʛʨʘʤʤʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [4]. 

ʅʝʛʽʟʽ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ װʰʽʥ Maple ʙʘסʜʘʨʣʘʤʘʩ rʪʝʢ ʤʘʪʝʤʘʪʠʢʘʩʘʣʘʩʳʥʘ ʪʠʽʩʪʽ ʤʘʤʘʥʜʘʨ 

 שʙʘʩʪʳʩʳ ʦʣʘʨ ᴇʟʜʝʨʽʥʽ שʦʣʜʘʥʘ ʙʝʨʝʜʽ. ɽץ ʳʤʘʤʘʥʜʘʨסʘ ʜʘ ʩʘʣʘʜʘץʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙʘʩס

ʟʝʨʪʪʝʫʣʝʨʽʥʜʝץʦʣʜʘʥʳʣʘʪʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣ ʪʫʨʘʣʳ ʪװʩʽʥʽʛʽ ʙʦʣʩʘ ʙʦʣסʘʥʳ. ɸʡʪʘʢʝʪʝʨ ʙʦʣʩʘץ, 

ʞʝʪʢʽʣʽʢʪʽ ʢʝש ʪװʨʜʝ Maple ʪʝʢ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʧᴅʥʜʝʨʜʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʪʝʭʥʠʢʘʣʳץ 

ʧᴅʥʜʝʨʜʝ ʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ʄʳʩʘʣʳ, ʦʥʳʤʝʭʘʥʠʢʘʥʳש ʪװʨʣʽ ʩʘʣʘʩʳʥ ʦץʳʪʫʜʘ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ 

ʙʦʣʘʜʳ. ʂʣʘʩʩʠʢʘʣʳץ ʪʝʦʨʠʷʣʳץ ʤʝʭʘʥʠʢʘʜʘʥ ʙʘʩʪʘʧ ײץʨʳʣʳʩ ʤʝʭʘʥʠʢʘʩʳ, ʢʚʘʥʪʤʝʭʘʥʠʢʘʩʳ, ʪ.ʙ. 

 .ʘ ʙʦʣʘʜʳ [2]סʦʣʜʘʥʫץ

ʄʦʜʝʣʴʜʝʫ ï ʬʠʟʠʢʘʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ. ʂʝʡʙʽʨ ʬʠʟʠʢʘʣʳץ ʟʘʪʪʳײץ) שʙʳʣʳʩʪʳש, 

ʧʨʦʮʝʩʪʽש) ʵʢʩʧʝʨʠʤʝʥʪ ʘʨץʳʣʳ ʘʥʳץʪʘʣסʘʥ ץʘʩʠʝʪʪʝʨʽʥʝ ʦץʫʰʳʣʘʨʜʳש ʩʝʥʽʤʽʥ ʘʨʪʪʳʨʫ װʰʽʥ 

ʤʘʪʝʨʠʘʣʜʳץ ʞᴅʥʝ ʠʜʝʘʣ ʤʦʜʝʣʴʜʝʨ ʞʘʩʘʣʘʜʳ. ʆץʳʪʫ ʞײʤʳʩʳʥ ʞʘץʩʘʪʨʫ װʰʽʥ ʬʠʟʠʢʘʣʳץ 

 ʤʦʜʝʣʴʜʝʨʽ ʞʘʩʘʣʘʜʳ. ɸʣ (שʟʘʪʪʘʨʜʳ) שʦʙʲʝʢʪʽʣʝʨʜʽ ץʞᴅʥʝ ʪʝʭʥʠʢʘʣʳ שʧʨʦʮʝʩʪʽ ,ץʙʳʣʳʩʪʘʨʜʳײץ

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʘץʩʘʪʪʘ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʠʜʝʘʣ ʤʦʜʝʣʴʜʝʨ ᴅʜʝʪʪʝ, סʳʣʳʤʥʘʥ ʘʣʳʥʘʜʳ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫʙʝʣʛʽʣʽ ʙʽʨ ʨʝʪʪʽʣʽʢʧʝʥ ʦʨʳʥʜʘʣʫʳ ʪʠʽʩ. ʊʘʧʩʳʨʤʘʥʳש ʤʘץʩʘʪʳ 

ʘʥʳץʪʘʣʳʧ, ʙʘסʜʘʨʣʘʤʘסʘ ʙʘʡʣʘʥʳʩʪʳ ʝʩʝʧʪʽש ʤʦʜʝʣʽ ʞʘʩʘʣʘʜʳ. ʆʜʘʥ ʢʝʡʽʥ ʤʦʜʝʣʴʜʽ ʽʩʢʝ ʘʩʳʨʫʜʳש 

ʙʘסʜʘʨʣʘʤʘʩʳ ײץʨʳʣʘʜʳ. ɹʘסʜʘʨʣʘʤʘ ʪʝʨʽʣʽʧ, ʘʣʜʳסשʳ ʧʫʥʢʪʪʝʨ ʦʨʳʥʜʘʣסʘʥʥʘʥ ʢʝʡʽʥ, ʥᴅʪʠʞʝʩʽʥʝ 

ʪʘʣʜʘʫ ʞʘʩʘʣʘʜʳ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳʣʘʥʘʜʳ. ʇʨʘʢʪʠʢʫʤʜʘ ʦʨʳʥʜʘʣʘʪʳʥ ʞײʤʳʩʪʘʨʜʳש ʙʽʨʥʝʰʝʫʽʥ 

 .ץʘʨʘʩʪʳʨʘʡʳץ

ʄʘʩʩʘʩʳ m=5 ʛ ʤʘʪʝʨʠʘʣʜʳץ ʥװʢʪʝ ɜ=0,5 ɻʮ ʞʠʽʣʽʢʧʝʥ ʛʦʨʤʦʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩ ʞʘʩʘʡʜʳ [3]. 

ɽʛʝʨ ʪʝʨʙʝʣʽʩ ʘʤʧʣʠʪʜʘʩʳ 3ʩʤ-ʛʝ ʪʝש ʙʦʣʩʘ, ʦʥʜʘ: 

1) ʥװʢʪʝʥʽש ʳסʳʩʫʳ ʭ=1,5 ʩʤ ʙʦʣסʘʥ ʫʘץʳʪ ʤʝʟʝʪʽʥʜʝʛʽ ɡ ʞʳʣʜʘʤʜʳסʳʥ;  

2) ʥװʢʪʝʛʝᴅʩʝʨ ʝʪʝʪʽʥ Fmax ʤʘʢʩʠʤʘʣ ʢװʰʪʽ;  

3) ʪʦʣʳץ ʵʥʝʨʛʠʷʩʳʥ ɽץʘʣʘʡ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ? 

ʐʝʰʫʽ: 

ɻʦʨʤʦʥʠʢʘʣʳץ ʪʝʨʙʝʣʽʩ ʪʝשʜʝʫʽʥʽש ʞʘʣʧʳ ʪװʨʽ:  

)cos( jw += tAx (1) 

ɾʳʣʜʘʤʜʳץʪʳ ʪʘʙʫ װʰʽʥʭ-ʪʝʥ ʙʽʨʽʥʰʽ ʨʝʪʪʽ ʪʫʳʥʜʳ ʘʣʘʤʳʟ: 

);cos(: jw +=> tAx
 

)(cos jw +tA  

> ),(: txdiff=J
 

wjw )(sin +- tA  

1. ɾʳʣʜʘʤʜʳץʪʳ ʳסʳʩʫ ʘʨץʳʣʳ ᴇʨʥʝʢʪʝʫ װʰʽʥ (1) ʤʝʥ (2) ʬʦʨʤʫʣʘʣʘʨʜʘʥ 

ʫʘץʳʪʪʳʘʣʳʧʪʘʩʪʘʫ ʢʝʨʝʢ. ʆʣ װʰʽʥ ʝʢʽ ʪʝשʜʝʫʜʽ ʜʝ ʢʚʘʜʨʘʪʪʘʡʤʳʟ, ʩʦʜʘʥ ʩʦשʙʽʨʽʥʰʽʩʽʥ ɸ2, ʝʢʽʥʰʽʩʽʥ 

ɸ2ɤ2 ʙᴇʣʝʤʽʟ. 

1
22

2

2

2

=+
w

J

AA

x
 

ʥʝʤʝʩʝ 

1
4 222

2

2

2

=+
up

u

AA

x
 

ʄaple ʙʘסʜʘʨʣʘʤʘʩʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʩʦסשʳ ʪʝשʜʝʫʜʽ v ʘʡʥʳʤʘʣʳסʘ ץʘʪʳʩʪʳ ʰʝʰʝʤʽʟ: 

> restart 

;1
)(

:1
22

2

2

2

=
Ö

+=>
w

n

AA

x
eq
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1
22

2

2

2

=+
w

u

AA

x
 

;2: npw ÖÖ=>  

npÖÖ2  
;1eq>

 

1
4 222

2

2

2

=+
up

u

AA

x
 

>ɜ:=solve(eq1,ɜ); 

uppupp 22222222 2,2 ʭɸʭɸ ---  

>ɜl=ɜ[l]; 

uppn 222221 ʭɸ --=  

 >ɜ2=ɜ[2];  

uppn 222222 ʭɸ --=  
 >ɜ1=simplify(ɜ[l]) 

2221 ʭɸ--= pn  

>ɜ2=simplify(ɜ[2]) 

2222 ʭɸ--= pn  

ʆʩʳʤʝʥ,  

222 ʭɸ -°= npJ  

ʆʩʳ ʬʦʨʤʫʣʘ ʘʨץʳʣʳ ʞʳʣʜʘʤʜʳץʪʳש ʤᴅʥʽʥ ʝʩʝʧʪʝʡʤʽʟ: 

5.0:=>n  

0.5 

 
03.0:=>ɸ  

0.03 

 
015.0:=>ʭ  

0.015 

[])1(nnʘflʝ>  
 

0,08162097142 

ʷסʥʠ ʞʳʣʜʘʤʜʳ0,082 ץ ʤ/ʩʪʝש. 

 

2. ʅװʢʪʝʛʝ ᴅʩʝʨ ʝʪʫʰʽ ʢװʰʪʽ ʅʴʶʪʦʥʥʳש ʝʢʽʥʰʽ ʟʘשʳ ʙʦʡʳʥʰʘ ʪʘʙʘʤʳʟ. 

F=ma (3) 

a -ʥװʢʪʝʥʽװ שʜʝʫʽ, ʦʥʳ ʞʳʣʜʘʤʜʳץʪʘʥ ʪʫʳʥʜʳ ʘʣʘ ʦʪʳʨʳʧ ʘʥʳץʪʘʡʤʳʟ: 

>restart 

)cos( jw+tA  

>x:=  

)cos( jw+tA  

>v:=diff(x,t); 

wjw )(sin +- tA  

>a:=diff(v,t); 

2)cos( wjw+- tA
  

>F:=mĀa; 
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2)cos( wjw+- tAm  

>ɤ:=2Ā́Āɜ; 

np2  

>F 

22)2(cos4 npjpn+- tAm  

22

max 4 npÖÖÖÖ-=> AmF
 

224 npAm-  

 >m:=0.005 

0.005 

>A:=0.03; 

0.03 

>ɜ:=0.5 

0.5 

 >eɜalf(Fmax) 

-0,001480440661 

 

ʂװʰʪʽש ʤʘʢʩʠʤʘʣ ʤᴅʥʽFmax=1,49ʤʅ ï סʘ ʪʝש. 

3. ʊʝʨʙʝʣʽʩʪʝʛʽ ʥװʢʪʝʥʽש ʪʦʣʳץ ʵʥʝʨʛʠʷʩʳ ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘʢʠʥʝʪʠʢʘʣʳץ ʵʥʝʨʛʠʷ ʞᴅʥʝ 

ʧʦʪʝʥʮʠʘʣʳץ ʵʥʝʨʛʠʷʣʘʨʜʳץ שʦʩʳʥʜʳʩʳʤʝʥ ʝʩʝʧʪʝʣʝʜʽ. ʊʦʣʳץ ʵʥʝʨʛʠʷʥʳʤʳʥʘ ʬʦʨʤʫʣʘʤʝʥ 

ʝʩʝʧʪʝʡʤʽʟ: 

2

maxmax
2

1
JmTE ==  

v=-Aɤsin(ɤt+ű) ʙʦʣסʘʥʜʳץʪʘʥ, vmax=Aɤ. ɤ=2ˊɜ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, vmax=2ˊɜɸ. Maple ʙʦʡʳʥʰʘ: 

>m:=0.005 

0.005 

>A:=0.03; 

0.03 

>ɜ:=0.5 

0.5 

 

>vmax:=2*́ *ɜ*A  

0.030́  

2

2

1
: ʪʘʭʪɽ JÖÖ=>

 
 

0,00000225000000ˊ2 

)(Eʘlfʝn>  

22,21ʭ10-6
 

ʉʦʥʳʤʝʥ ʪʦʣʳץ ʵʥʝʨʛʠʷ ɽ=22,21 ʤʢɼʞ. ʉʦסשʳ ץʘʪʘʨʜʘסʳ Maple evalf(E),ʢʦʤʘʥʜʘʩʳʥʳש 

ʰʝʰʽʤʽ ʙʽʟʛʝ ʳסשʘʡʣʳ ʪװʨʛʝ ʢʝʣʪʽʨʽʣʛʝʥ. ɹײʣ Maple ʙʘʩʪʘʧץʳ ʤʝʥʶʩʽʥʜʝʛʽ óFormatô ʘʨץʳʣʳ 

ʦʨʳʥʜʘʣʘʜʳ. 

 ,ʘʥ ʙʽʣʽʤʜʽ ʪʽʨʰʽʣʽʢ ʢᴇʟʽʥʝ ʘʡʥʘʣʜʳʨʘ ʘʣʫ, ʢᴅʩʽʧʢʝʨʣʽʢʢʝסʜʘ ʩʪʫʜʝʥʪʪʝʨ ʘʣשʘʟʽʨʛʽ ʪʘפ

ʽʩʢʝʨʣʽʢʢʝ װʡʨʝʥʫ ï ʙװʛʽʥʛʽ ʢװʥʥʽץ שʘʞʝʪʪʽʣʽʛʽʥʝ ʘʡʥʘʣʳʧ ʦʪʳʨ. ɿʘʤʘʥ ʘסʳʤʳ ʦʩʳʥʳ ʪʘʣʘʧ ʝʪʫʜʝ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʝʣʽʤʽʟʜʽש ᴅʨʙʽʨ ʘʟʘʤʘʪʳʥʳש ʬʠʟʠʢʘʣʳץ ʙʽʣʽʤʽ ץʦסʘʤ ʪʘʣʘʙʳʥʳ ʩʘʡ ʙʦʣʫʳ ץʘʞʝʪ. 

ɹʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫ ʪײʞʳʨʳʤʜʘʤʘʩʳʥʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ï ʩʪʫʜʝʥʪʪʝʨʜʽש ʪʘʣʜʘʫ, ʩʠʥʪʝʟʜʝʫ ᴅʨʽ 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʳʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫ. ɹײʣ ץʳʡʳʥ ʢװʨʜʝʣʽ ʤʽʥʜʝʪʪʽ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʙʽʨʜʝʥ ʙʽʨ ʪװʨʽ 

ï ʩʘʙʘץ. ʉʦʥʜʳץʪʘʥ ʜʘ ʩʘʙʘץ ᴇʪʢʽʟʫʜʽש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ץʘʨʘʩʪʳʨʫ ʦץʳʪʫʰʳ ʪʘʣʘʙʳ. ɸʣ, 

ʙײʣ ʤʽʥʜʝʪʪʽש ʦʨʳʥʜʘʣʫʳ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʘʣʜʘʫ ʞʘʩʘʫʜʳ, ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʝʨʙʝʩʪʝʥʜʽʨʫ 

ʞʘסʳʥʘ ʙײʨʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. 

 ɹʽʣʽʤ ʙʝʨʫʜʽש ʤʘשʳʟʜʳ ʰʘʨʪʳ ï ʦץʫ ʧʨʦʮʝʩʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʜʽש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ 

ʘʨʪʪʳʨʫ, ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫסʘ ײץʰʪʘʨʣʳסʳʥ ʜʘʤʳʪʫ. ʌʠʟʠʢʘʥʳ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ, ʦʣ ʙʽʨ סʘʥʘ 
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ʦץʳʪʫʜʳש ʤʽʥʜʝʪʪʽ ʥᴅʪʠʞʝʩʽʥʝ ʞʝʪʫ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʬʠʟʠʢʘ ʧᴅʥʽʥʝʥ ᴅʨʙʽʨ ʩʪʫʜʝʥʪʪʽש ʙʽʣʽʢʪʽʣʽʛʽ 

ʤʝʥ ʤװʤʢʽʥʜʽʛʽʥ ʜʘʤʳʪʘʪʳʥʜʘʡ ʞʘסʜʘʡ ʞʘʩʘʫ ʝʢʝʥʽʥ ʘʡʪʘ ʢʝʪʫ ʢʝʨʝʢ. ʆץʫסʘ ץʳʟʳץʪʳʨʫʜʳש ʙʘʩʪʳ 

ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʽʨʽ ï ʥᴅʪʠʞʝʛʝ ʞʝʪʫʛʝ ʳʥʪʘʣʘʥʜʳʨʫ. 

 ʛʝʨʛʝʥ ʩʪʫʜʝʥʪʪʝʨשʜʘʨʣʘʤʘʩʳʥ ʤʝסʦʨʳʪʘ ʢʝʣʛʝʥʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫ ʙʘפ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʫᴅʜʽʩʽʤʝʥ ʪʘʥʳʩʳʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, ʢʝʣʝʰʝʢʪʝ ʦʣʘʨʜʳס שʳʣʳʤ ʩʘʣʘʩʳʥʜʘ 

ʰʳסʘʨʤʘʰʳʣʳץʧʝʥ ʞײʤʳʩ ʽʩʪʝʫʽʥʝ ʞʦʣ ʘʰʳʣʘʜʳ, ʤװʤʢʽʥʜʽʢ ʪʫʘʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳ 

 ʤᴅʥʽ ץʪʳ ʧʨʘʢʪʠʢʘʣʳץʘʨʘʩʪʳʨʫʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽ, ʥʘץ ʘʞʝʪʪʽ ʤʳʩʘʣʜʘʨʜʳץ ʡʨʝʥʫʛʝװ ʳʧץʦʣʜʘʥʫ ʪʝʢ ʦץ

ʙʘʨ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄAPLE ʞװʡʝʩʽ ʥʝʛʽʟʛʽ ʬʠʟʠʢʘʣʳץ ʟʘשʜʘʨʜʳ, ײץʙʳʣʳʩʪʘʨʜʳ 

ʥʘץʪʳ ʢᴇʟʙʝʥ ʢᴇʨʛʝʥʜʝʡ ʝʪʽʧ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʩʪʫʜʝʥʪʪʽש ʤʘʪʝʨʠʘʣʜʳ ʪʦʣʳץ ʤʝשʛʝʨʫʽʥʝ ʞᴅʨʜʝʤʜʝʩʝʜʽ. 
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ON MAPLE PHYSICS SIMULATION ROLE  

S.N.Nurasymovna, A. B. Zhanys, A. A.Meirmanova 

 

Computer simulation of the Prospectus: This article will be used in solving problems of physics in 

high schools. MAPLE algorithm and a brief explanation of the program. 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʌʀɿʀʏɽʉʂʀʍ ɿɸɼɸʏ ʀ ɽɻʆ ʈʆʃʔ ɺ ʇʈʆɻʈɸʄʄɽ MAPLE 

ʉ.ʅ.ʅײʨץʘʩʳʤʦʚʥʘ,ɸ.ɹ.ɾʘʥʳʩ, ɸ. ɸ. ʄʝʡʨʤʘʥʦʚʘ 

 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʇʨʦʩʧʝʢʪʘ: ʕʪʘ ʩʪʘʪʴʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʬʠʟʠʢʠ ʚ ʩʨʝʜʥʠʭ ʰʢʦʣʘʭ. ɸʣʛʦʨʠʪʤ MAPLE ʠ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ. 

MAPLE ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

 

 

ᴄʆɾ: 159.3 

ʄ .ʄʘʟʠʙʘʝʚ, ʅ.ɸ. ʂʫʣʤʳʰʝʚʘ  

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ʊʈɽʅʀʅɻ ɾתʈɻɯɿʋ ɹɸʈʓʉʓʅɼɸ ɾɽʊʂɯʅʐɽʂʊɽʈɼɯר  

ʂʈɽɸʊʀɺʊɯ  ʆʁʃɸʋʓʅ ɼɸʄʓʊʋ ɹɸנʓʊʊɸʈʓ 

ɸϬʜʘʪʧʘ: ʄʘϨʘʣʘʜʘ ʞʝʪʢʽʥʰʝʢʪʝʨʛʝ ʪʨʝʥʠʥʛ ʞϮʨʛʽʟʫ ʙʘʨʳʩʳʥʜʘ ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫʜʳ 

ʜʘʤʳʪʫϤʘ ʤϸʥ ʙʝʨʽʧ, ʦϤʘʥ Ϩʦʣ ʞʝʪʢʽʟʫʜʽϬ ʥʝʛʽʟʛʽ ʙʘϤʳʪʪʘʨʳ  ʪʫʨʘʣʳ ʙʘʷʥʜʘʣʘʜʳ.  

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫ, ʪʨʝʥʠʥʛ, ʪʘʙʳʩ, ʢʨʝʘʪʠʚʪʽʣʽʢ ʪʨʝʥʠʥʛʽ, ʜʠʚʝʨʛʝʥʪʪʽ ʦʡʣʘʫ. 

 ʡʝʩʽʥװʜʘʡʣʘʨʳ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʞסʞʘ ץʟʘʤʘʥʘʫʠ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳ שʘʤ ʜʘʤʫʳʥʳסʦפ        

ʞʝʪʽʣʜʽʨʫʛʝ ʜʝʛʝʥ ʦʙʲʝʢʪʠʚʪʽ ץʘʞʝʪʪʽʣʽʢ, ʞʝʪʢʽʥʰʝʢʪʝʨʜʽ  ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ, ᴇʤʽʨ ʞʘסʜʘʡʣʘʨʳʥʜʘ 

ʙʝʣʛʽʣʽ ʙʽʨ ʪʘʙʳʩʪʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ, ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʤᴅʩʝʣʝʩʽʥ ץʦʷʜʳ. 

        ɾʝʪʢʽʥʰʝʢʪʝʨʜʽש ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫʳʥ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʳ ï ʞʝʢʝ ʪײʣסʘʥʳ ץʦסʘʤʥʳש ʝש 

ʤʘשʳʟʜʳ ײץʥʜʳʣʳסʳ ʨʝʪʽʥʜʝ ʪʘʥʳʧ, ʦʥʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ ʜʘʤʫʳ, ʦʡ-ᴇʨʽʩʽʥʽש, ʨʫʭʘʥʠ 

ʞʘʥ-ʜװʥʠʝʩʽʥʽש ʙʘʶʳʥʘ, ʩʘʷʩʠ ʢᴇʟץʘʨʘʩʳ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש, ʽʩʢʝʨʣʽʛʽʥʽש ʞʦסʘʨʳ 

ʜʝשʛʝʡʜʝ ץʘʣʳʧʪʘʩʫʳʥʘ ʪʦʣʳץ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ, ʞʘסʜʘʡ ʞʘʩʘʫ.  

         ʂʨʝʘʪʠʚʪʽʣʽʢʪʽש ʤᴅʥʽʩʽ ᴇʟ ʤʽʥʜʝʪʪʝʨʽʥ ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʪװʨʣʽ ᴅʜʽʩʪʝʨʽʥ ʦʡʣʘʩʪʳʨʫ, ᴅʨ ᴅʜʽʩʪʽש 

ʙʝʣʛʽʣʽ ʜʝשʛʝʡʜʝ ʥᴅʪʠʞʝʛʝ ʙʘʩʪʘʫʳ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʝʜʽ. ʂʨʝʘʪʠʚʪʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫ ʤᴅʩʝʣʝʩʽʥʝ ʩᴅʡʢʝʩ 

ʞʘʟʳʣסʘʥ ʝשʙʝʢʪʝʨʜʽ ʩʘʨʘʣʘʡ ʢʝʣʝ ʢʨʝʘʪʠʚʪʽʣʽʢʪʽײץ שʨʳʣʳʤʜʳץ ʙᴇʣʽʢʪʝʨʽʥ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ: 

ʦʡʣʘʫʜʘסʳ, ץʳʣʳץʪʘסʳ ʝʨʢʽʥʜʽʢ ʧʝʥ ᴇʟʙʝʪʪʽʣʽʢ, ʘʩʘ ʩʝʟʛʽʰʪʽʢ, ʦʡ ײʰץʳʨʣʳסʳ, ʞʘשʘסʘ ײʤʪʳʣʫʰʳʣʳץ, 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨ, ᴇʟʽʥʜʽʢ ʦʡ-ʧʽʢʽʨʣʝʨʜʝ ʪײʨʘ ʙʽʣʫ, ᴇʟʽʥʝ ʩʳʥ ʢᴇʟʙʝʥ ץʘʨʘʫ, ץʠʩʳʥʜʳ ʦʡʣʘʫ, 

ʢװʤᴅʥʰʽʣʜʽʢ ʪ.ʙ.[1]. 
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 ʘʣʳʧʪʘʩʪʳʨʫ ᴇʪʝץ ʜʝʨʙʝʩʪʽʛʽʥ ץʘʨʤʘʰʳʣʳסʢʨʝʘʪʠʚʪʽʣʽʛʽʥ, ʰʳ שʘʥʳסʣײʜʝ ʞʝʢʝ ʪשʘʟʽʨʛʽ ʢʝʟʝפ         

ʤʘשʳʟʜʳ, ʢװʨʜʝʣʽ ʞᴅʥʝ ʢᴇʧ ʩʘʣʘʣʳ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʜʽ. ʂʨʝʘʪʠʚʪʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʰʳסʘʨʤʘʰʳʣʳץץʘ ʞʝʪʝʣʝʡʪʽʥ ץʘʙʽʣʝʪʪʝʨ ʤʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪʽ ʩʘʧʘʩʳʥ ʘʥʳץʪʘʡʪʳʥ, ʞʘשʘʥʳ 

ʪʘʥʫ ʤʝʥ ʞʘʩʘʫסʘ ʙʝʡʽʤʜʝʣʫʛʝ ʘʧʘʨʘʪʳʥ ᴅʨʙʽʨ ʞʝʢʝ ʪײʣסʘסʘ ʪᴅʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳװ ץʨʜʽʩ ʨʝʪʽʥʜʝ 

ʩʠʧʘʪʪʘʣʘʜʳ. 

        ɼײʨʳʩ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ʦץʫ-ʪᴅʨʙʠʝ ʞײʤʳʩʪʘʨʳ ʞʝʢʝ ʪײʣסʘʥʳש ʜʘʤʫʳʥʘ, ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫʳʥʳש 

ʜʘʤʫʳʥʘ, ʰʳסʘʨʤʘʰʳʣʳץ ʜʝʨʙʝʩʪʽʛʽʥʽש ʘʨʪʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʝʢʪʝʧʪʝ ʞװʨʛʽʟʽʣʝʪʽʥ ʦץʫ-ʪᴅʨʙʠʝ 

ʞײʤʳʩʪʘʨʳ ᴅʨʙʽʨ ʦץʫʰʳʥʳש ʢʨʝʘʪʠʚʪʽʢ ʢװʰ-ʞʽʛʝʨʽʥ, ʙʽʣʽʤʽʥ, ʪᴅʞʽʨʠʙʝʩʽʥ, ʰʳסʘʨʤʘʰʳʣʳץ ᴅʣʝʫʝʪʽʥ 

ʙʘʨʳʥʰʘ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʜʝʡ ʙʦʣʫʳ ץʘʞʝʪ. 

          ɸʣʜʳʥʘ ץʦʡסʘʥ ʤʘץʩʘʪ-ʤʽʥʜʝʪʪʝʨʽʥʝ ץʘʨʘʡ ʪʨʝʥʠʥʛʪʝʨ ᴅʨʪװʨʣʽ ʘʪʘʣʘʜʳ ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ 

ʜʘ ᴅʨץʘʣʘʡ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ: ʢʨʝʘʪʠʚʪʽʣʽʢ ʪʨʝʥʠʥʛʽ ʞʝʪʢʽʥʰʝʢʪʝʨʜʽש ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫʳ ʤʝʥ 

ʰʳסʘʨʤʘʰʳʣʳסʳʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣʘʜʳ; ץʘʨʳʤ-ץʘʪʳʥʘʩ ʪʨʝʥʠʥʛʽ ᴅʨʪװʨʣʽ ʘʜʘʤʜʘʨʤʝʥ ץʘʨʳʤ-

 ʘʪʳʥʘʩ ʞʘʩʘʫ ʩʪʠʣʽʥ, ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢʪʽ ʪʠʽʤʜʽ ʝʪʝʪʽʥ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʙʽʣʽʢʪʝʨʜʽ ʞʝʪʽʣʜʽʨʫʛʝץ

ʙʘסʳʪʪʘʣʘʜʳ; ᴅʨʪװʨʣʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʞʘסʜʘʷʪʪʘʨʜʳ ʰʝʰʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʪʨʝʥʠʥʛʪʝʨ ʤסײʘʣʽʤ ʤʝʥ 

ʦץʫʰʳʣʘʨʜʳש  ᴇʟʘʨʘ ʳʥʪʳʤʘץʪʘʩʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣʘʜʳ [2]. 

         ʊʨʝʥʠʥʛ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ʤᴇʣʰʝʨʛʝ ʩʘʡ ʙʽʣʽʤ, ʙʽʣʽʢ ʞᴅʥʝ ʜʘסʜʳʣʘʨʳ ʜʘʤʠʜʳ 

ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʞʘשʘʰʳʣ, ʦʡʣʘʫ ʞʦʣʳ ʤʝʥ ʰʝʰʽʤʽ ץʘʙʳʣʜʘʫʳ ʩʪʘʥʜʘʨʪʪʘʥ ʪʳʩ 

ʰʳסʘʨʤʘʰʳʣʳץ ʘʨʘʩʳʥʜʘ ץʘʨʘʤʘ-ץʘʡʰʳʣʳץ ʞʦʡʳʣʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʣʘʨʜʳש 

ʪʦʣʳץץʘʥʜʳ ʙʽʨʽʢʢʝʥ ʰʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʳʥʪʳʤʘץʪʘʩʪʳץ ʧʝʜʘʛʦʛʠʢʘʥʳש 

ᴇʥʽʤʜʽ ʥײʩץʘʩʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 

         ʂʝʟ ʢʝʣʛʝʥ ץʦסʘʤʜʳץ ʧʘʡʜʘʣʳ ʽʩ-ᴅʨʝʢʝʪ ʙʘʨʳʩʳʥʜʘ ʞʘʣʧʳ ʢʨʝʘʪʠʚʪʽ ʘʭʫʘʣ, ʢʨʝʘʪʠʚʪʽʣʽʢ 

ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫʜʳש ʞʘʣʧʳ ʙʽʨʙʝʪʢʝʡ ʤʘסʳʥʘʩʳ ʙʘʨ. ɹײʣ ʞʘסʜʘʡʜʘ ᴇʟʽʥʜʽʢ çʙʽʨʽʢʢʝʥ 

ʰʳסʘʨʤʘʰʳʣʳץ ʠʥʪʝʣʣʝʢʪè ʞײʤʳʩ ʞʘʩʘʡʜʳ. ʊʨʝʥʠʥʛ ʙʘʨʳʩʳʥʜʘ ʙʘʩʪʳ ʨʦʣʜʽ ʪʦʧʪʘסʳ ʞʘʣʧʳ 

ʰʳסʘʨʤʘʰʳʣʳץ ʢװʡ, ʞʝʪʽʥʰʝʢʪʝʨʜʽש ʢʨʝʘʪʠʚʪʽʣʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ץʦʣʜʘʧ ʦʪʳʨʫ ʞᴅʥʝ ʢʝʨʽ ʙʘʡʣʘʥʳʩ 

ʪװʨʽʥʜʝ ï ʨʝʬʣʝʢʩʠʷסʘ ʳʥʪʘʣʘʥʜʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʨʝʘʪʠʚʪʽʣʽʢ ʪʨʝʥʠʥʛ ʥᴅʪʠʞʝʩʽ ï ʪײʣסʘʥʳש 

ʪʘʧץʳʨʣʳץ ,ץʠʳʩʪʳʨʘ ʘʣʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ, ʜʠʚʝʨʛʝʥʪʪʽ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ, ʚʠʟʫʘʣʜʳ ʰʳסʘʨʤʘʰʳʣʳץ, 

ʘʩʩʦʮʠʘʮʠʘʣʘʫ ʝʨʢʽʥʜʽʛʽ ʩʠʷץʪʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʽש ʞʦסʘʨʳʣʘʫʳ.  

       ʂʨʝʘʪʠʚʪʽʣʽʢ ʪʨʝʥʠʥʛʽ ʙʝʣʛʽʣʽ ʙʽʨ ץʘסʠʜʘʣʘʨʜʘʥ ʪײʨʘʜʳ:  

   1 ɾʘשʘʰʳʣʜʳץ ʧʝʥ ʙʝʣʛʽʩʽʟʜʽʢ ʞʘסʜʘʷʪʳʥ ʤʦʜʝʣʴʜʝʫ. ɹײʣ ʪʨʝʥʠʥʛʪʝ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ 

ʪʝʭʥʠʢʘʣʘʨʜʳש ʥʘץʪʳ ᴇʤʽʨʣʽʢ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ʤᴅʩʝʣʝʣʝʨʤʝʥ ʩʳʨʪץʳ ץײʩʘʩʪʳסʳ ᴇʪʝ ʘʟ. ʊʨʝʥʠʥʛʪʝ 

ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʤʝʭʘʥʠʟʤʜʝʨʽ ʤʝʥ ʥʘץʪʳ ᴇʤʽʨʣʽʢ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʰʝʰʫ ʪᴅʩʽʣʜʝʨʽ ʘʨʘʩʳʥʜʘסʳ ʧʘʨʘʣʣʝʣʴ ʞʘʪʪʳסʫʜʳ ʦʨʳʥʜʘʫ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ סʘʥʘ, ʪʘʣץʳʣʘʫ 

ʢʝʟʝשʽʥʜʝ ʞװʨʛʽʟʽʣʝʜʽ. ɹײʣ ʢʨʝʘʪʠʚʪʽʣʽʢʪʽ ʙʝʣʩʝʥʜʝʪʫʜʽש ʤʘשʳʟʜʳ ʘʣסʳʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

ʙʝʣʛʽʩʽʟʜʽʢ ʞʘסʜʘʡʣʘʨʳʥ ʪʫʜʳʨʘʜʳ. 

         2 ᴆʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽש ʦʡʳʥʜʳץ ʩʠʧʘʪʳ. ʇʩʠʭʦʣʦʛʠʷʜʘ ʦʡʳʥ ʢʝש ʤʘסʳʥʘʜʘ ץʘʥʜʘʡʜʘ ʙʽʨ ʪʘʙʳʩ 

ʘʣʫסʘ ʙʘסʳʪʪʘʣʤʘסʘʥ ʙʝʣʩʝʥʜʽʣʽʢ ʬʦʨʤʘʩʳ ʨʝʪʽʥʜʝ, ʦʥʳ ʦʨʳʥʜʘʫ װʨʜʽʩʽʥʽש ᴇʟʽʥʜʝ ʪײʨסʘʥ ʤʦʪʠʚʘʮʠʷ 

ʨʝʪʽʥʜʝ ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʊʨʝʥʠʥʛʢʝ ʢʽʨʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʪʝʭʥʠʢʘʣʘʨʜʳש ʩʳʨʪץʳ ʤʘʟʤײʥʳ ʙʦʡʳʥʰʘ ʤᴅʥʽ 

ʞʦץ, ᴇʡʪʢʝʥʽ ʦʣ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʧʨʘʛʤʘʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʥʝʤʝʩʝ ᴇʟʝʢʪʽ ᴇʤʽʨʣʽʢ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʰʝʰʫʛʝ ʙʘסʳʪʪʘʣʤʘסʘʥ. פʘʪʳʩʫʰʳʣʘʨʜʘʥ ʦʣʘʨʜʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʦʡʥʘʧ ʦʪʳʨסʘʥ ʙʘʣʘʣʘʨסʘ 

-ʘʪʳʩʪʳ ʝʤʝʩ ʽʩץ ʘʥʜʘʡ ʪʘʙʳʩʪʳ ʙʦʣʘʪʳʥʳʥʘץ ʠʤʳʣ-ᴅʨʝʢʝʪ ʝʪʽʧ, ʦʣ ʦʡʳʥץ ʩʘʧ, ʞʦʩʧʘʨʩʳʟץײ

ᴅʨʝʢʝʪʧʝʥ ʘʡʥʘʣʳʩʘ ʦʪʳʨʳʧ, ʙײʣ ʤᴅʩʝʣʝʣʝʨʛʝ ʘʣʘשʜʘʤʘʫʣʘʨʳʥ ץʘʞʝʪ ʝʪʝʜʽ. ɹײʣ ʪʝʭʥʠʢʘʣʘʨʜʳ ʙײʣ ʥʝ 

 ʠʤʳʣ-ᴅʨʝʢʝʪ ʝʪʫʽץ ʪʘʡ ʰʦʤʳʧ, ʞʦʩʧʘʨʩʳʟץʙʘʨʳʩʳʥʘ ʪʦʣʳ שʰʽʥ ʢʝʨʝʢ ʝʢʝʥ ʜʝʧ ʦʡʣʘʥʙʘʡ, ʦʡʳʥʳװ

ʢʝʨʝʢ. 

     3 ʆשʪʘʡʣʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩ, ʞײʤʳʩ ʤʘʟʤײʥʳʥ ʩʳʥʘʫʜʘʥ ʙʘʩ ʪʘʨʪʫ. ɹײʣ ץʘסʠʜʘʥʳ ײʩʪʘʥʫʜʳש ʝʢʽ 

ʩʝʙʝʙʽ ʙʦʡʳʥʰʘ ʤʘשʳʟʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ʦשʪʘʡʣʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩ (ץʘʙʳʣ ʘʣʫ, ʤʘץʪʘʫ, ץʦʩʪʘʫ) 

 ,ʡʜʽ ʪʫʜʳʨʘʜʳ. ɽʢʽʥʰʽʜʝʥװʽʣ ï ʢשʪʘʡʣʳ ʢᴇשʳʟʘʪʳʥ ʦסʜʘʡ ʪʫסʦʣʘʡʣʳ ʞʘץ ʘץʤʳʩײʘʪʳʩʫʰʳʣʘʨʜʳ ʞץ

ʩʳʥ ʧʽʢʽʨ ʢᴇʧ ʞʘסʜʘʡʜʘ ץʦʨסʘʥʳʰ ʨʝʘʢʮʠʷʩʳʥ ʪʫʜʳʨʘʜʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʢʨʝʘʪʠʚʪʽʣʽʢʪʽ ʙʦʣʜʳʨʤʘʡ 

ʪʘʩʪʘʡʜʳ. ʉʦʥʜʳץʪʘʥ ʢʨʝʘʪʠʚʪʽʣʽʢ ʪʨʝʥʠʥʛʪʝʨ ʙʘʨʳʩʳʥʜʘ ʞװʨʛʽʟʫʰʽ ʞʘסʳʥʘʥ ʜʘ, ץʘʪʳʩʫʰʳʣʘʨ 

ʞʘסʳʥʘʥ ʜʘ ʩʳʥ ʧʽʢʽʨʣʝʨʜʝʥ ʘʫʣʘץ ʙʦʣʫ ץʘʞʝʪ.  

     4 ʀʥʪʫʠʮʠʷ ʤʝʥ ʩʳʥʜʘʨʣʳ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ ï ʪʝשʜʽʢ, ʷסʥʠ ʤʠʜʳש ʦש ʞᴅʥʝ ʩʦʣ 

ʞʘץ ʞʘʨʪʳ ʰʘʨʣʘʨʳʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʨʩʳʥʜʘסʳ ʪʝʧʝ ï ʪʝשʜʽʢ. ʊʨʝʥʠʥʛ ץʘʪʳʩʫʰʳʣʘʨʜʳ ʞʦʩʧʘʨʩʳʟ 

 ʩʽʥʫ ʦʨʳʥʜʳװʨʜʝ ʪװʜʘʷʪʪʳ ʩʳʥʠ ʪסʦʥʳʤʜʳ ʞᴅʥʝ ʞʘץ ʡʝʥʫ ʘʩʘװʘ ʩסʠʤʳʣ - ᴅʨʝʢʝʪʢʝ ʞᴅʥʝ ʠʥʪʫʠʮʠʷץ

ʙʦʣʘʪʳʥ ʩᴅʪʪʝʨʜʽ ʘʡʳʨʫסʘ ʞᴅʥʝ ʜʘʫ-ʜʘʤʘʡʩʳʟ ʰʝʢʪʝʫʛʝ װʡʨʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. 

 .ʨʳʣʫʳײץ שʥʳ ʤʝʥ ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʩʽ ʘʨʘʩʳʥʜʘ ʙʘʡʣʘʥʳʩʪʘʨʜʳײʤʘʟʤ ץʩʘʙʘ שʘʪʳʩʫʰʳʣʘʨʜʳפ 1

ᴄʨʙʽʨ ʢʝʟʝשʜʽ ʪʘʣץʳʣʘʫʜʳש ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʽ ï ץʘʪʳʩʫʰʳʣʘʨסʘ ץʘʥʜʘʡ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʤʝʭʘʥʠʟʤʜʝʨ ʽʩʢʝ 

ʘʩʳʨʳʣʜʳ, ץʘʥʜʘʡ ʙʽʣʽʢʪʝʨ ʜʘʤʳʪʳʣʜʳ ʞᴅʥʝ ʪײʣסʘʣʳץ ץʘʩʠʝʪʪʝʨ ʙʝʣʩʝʥʜʝʪʽʣʜʽ ʞᴅʥʝ ʤײʥʳש ʙᴅʨʽ 
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ʪʨʝʥʠʥʛʪʝʥ ʪʳʩץʘʨʳ ʞʝʨʜʝ ץʘʪʳʩʫʰʳʣʘʨʜʳש ᴇʤʽʨʽʤʝʥ ץʘʣʘʡʰʘ ʙʘʡʣʘʥʳʩʪʳ ʜʝʛʝʥ ʩײʨʘץʪʘʨסʘ ʪװʩʽʥʽʢ 

ʙʝʨʫ. 

      6  ɺʠʟʫʘʣʜʳ ʞᴅʥʝ ʧʣʘʩʪʠʢʘʣʳץ ʵʢʩʧʨʝʩʩʠʷ ײץʨʘʣʜʘʨʳʥ ʢʝץ שʦʣʜʘʥʫ.ɹײʣ ʩʫʨʝʪʪʝʨ, ʜʨʘʤʘʣʳץ 

 ʘʩʠʝʪʪʝʨʽʥץ ʠʷʣץ ʘʙʽʣʝʪʪʽʣʽʛʽ ʤʝʥץ ʦʡʣʘʫ ץʘʨʤʘʰʳʣʳסʥʜʘʡ ᴅʜʽʩʪʝʨ ʰʳײʦʡʳʣʳʤʜʘʨ ʞᴅʥʝ ʪ.ʙ. ɹץ

ʜʘʤʳʪʫסʘ ʜʘ, ץʘʪʳʩʫʰʳʣʘʨʜʳ ʪײʣסʘʣʳץ ʤᴅʥʜʝ çʰʠʨʘʪʫסʘè, ʪʘʧʪʘʫʨʳʥʜʳץ ʧʝʥ װʣʛʽʣʽʢʪʝʥ ʙʘʩ ʪʘʨʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [3]. 

       ʊʨʝʥʠʥʛ ʙʘʨʳʩʳʥʜʘ ʞʝʪʢʽʥʰʝʢʪʝʨʜʝ ʢʨʝʘʪʠʚʪʽʣʽʢ ʤʘץʩʘʪʪʳש ʜʘʤʫʳʥʘ ʤᴅʥ ʙʝʨʽʣʫʽ ץʘʞʝʪ. ʆסʘʥ 

ʤʳʥʘʣʘʨʜʳש ʝʩʝʙʽʥʝʥ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ:     

¶ ʆץʫʰʳʣʘʨʜʳש ᴇʟ ʢװʰʽʥʝ ʩʝʥʫ, ʪʘʧʩʳʨʤʘʥʳ ʰʝʰʝ ʘʣʫסʘ ʜʝʛʝʥ ץʘʙʽʣʝʪʽʥʝ ʩʝʥʽʤʜʽʣʽʢʪʽ 

 שʫʰʳʣʘʨʜʳץʳʣʳ ʦץʜʘʨ ʙʝʨʫ ʘʨסʦʣʳʤʥʘʥ ʢʝʣʝʜʽè ʜʝʛʝʥ ʙʘץ שʘʣʳʧʪʘʩʪʳʨʫ. çʄʝʥʽץ

ʪʘʧʩʳʨʤʘʥʳ ʰʝʰʫʛʝ ʜʝʛʝʥ ʪʘʣʧʳʥʳʩʳʥʳש ʪʫʫʳʥʘ ᴅʩʝʨ ʝʪʫ;  

¶ ʞʘסʳʤʜʳ ʵʤʦʮʠʷʣʘʨסʘ ʩװʡʝʥʫ (ʪʘשʜʘʥʫ, ץʫʘʥʳʰ, ʢᴇשʽʣʽ ץʘʣʘʫ, ʞʝʪʽʩʪʽʢʪʽ ʙʘʩʪʘʥ ᴇʪʢʽʟʫ ʞᴅʥʝ 

ʪ.ʩ.ʩ.); 

 שʘ ʙʽʣʽʤʥʽשʤʘʪʪʳ ʞʘײʣסʘ ʤʘשʩʽʥʜʽʨʫ ʙʘʨʳʩʳʥʜʘ ᴅʨʙʽʨ ʞʘװʦʣʜʘʧ ʦʪʳʨʫ (ʪץ ʪʳץʫʰʳʣʳסʳʟʳץ ¶

ʰʝʛʽʥ ʪʘʙʫ ʞᴅʥʝ ʦʩʳ ʘʣסʘʥ ʙʽʣʽʤʥʝʥ ʪʳʩ ʞʘʪץʘʥʜʘʨʜʳ ʘʥʳץʪʘʫ); 

¶ ʦץʫʰʳʥʳש ʠʥʪʫʠʮʠʷʩʳ ʤʝʥ ʦʡʳʥ ʜʘʤʳʪʫ. ʄʳʩʘʣʳ, çɸʚʪʦʧʦʨʪʨʝʪè ᴅʜʽʩʪʝʤʝʩʽ ץʦʣʜʘʥʳʣʘʜʳ: 

ᴇʟʽʥ ʩʫʨʝʪ ʢᴇʤʝʛʽʤʝʥ ʪװʨʣʽ ʙʝʡʥʝ ʪװʨʽʥʜʝ (ʘʜʘʤ, ʟʘʪ, ʘʙʩʪʨʘʢʪʽʣʽ ʬʠʛʫʨʘ, ʪװʨʣʽ ʩʳʟʙʘʣʘʨ ʞᴅʥʝ 

ʪ.ʙ.) ʩʘʣʫ ʘʨץʳʣʳ ʦץʫʰʳ ᴇʟʽ ʪʫʨʘʣʳ ᴅשʛʽʤʝʣʝʡʜʽ, ʪװʩʽʥʽʢ ʙʝʨʝʜʽ; ʦץʫʰʳʥʳש ʠʥʪʫʠʮʠʷʩʳ ʤʝʥ 

ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫʳʥ ʘʨʪ-ʪʝʨʘʧʝʚʪʽʢ ʞʘʪʪʳסʫʣʘʨ ʘʨץʳʣʳ ʜʘʤʳʪʫ;  

¶ ᴅʨ ʘʣʫʘʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʰʝʰʫʜʽש ʘʨʥʘʡʳ ʵʚʨʠʩʪʠʢʘʣʳץ ʪᴅʩʽʣʜʝʨʽʥʝ װʡʨʝʪʫ: çʄʠ ʰʘʙʫʳʣʳè; 

çɽʛʝʨ ʜʝ...è ᴅʜʽʩʽ; ʩʠʥʝʢʪʠʢʘ ᴅʜʽʩʽ; ʵʚʨʠʩʪʠʢʘʣʳץ ʟʝʨʪʪʝʫ ᴅʜʽʩʽ; ʝʨʝʞʝ ײץʨʘʩʪʳʨʫ ᴅʜʽʩʽ, 

ʘʛʛʣʶʪʠʥʘʮʠʷ ᴅʜʽʩʽ; ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʰʽʢ ᴅʜʽʩʽ. 

¶ ʢʨʝʘʪʠʚʪʽ ʦʡʣʘʫʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ʪʠʧʪʽʢ ʝʤʝʩ, ʝʨʝʢʰʝ ʬʦʨʤʘʜʘסʳ ʪʘʧʩʳʨʤʘʣʘʨ ײʩʳʥʫ: 

ʄʳʩʘʣʳ: ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʤװʤʢʽʥʜʽʛʽʥʰʝ ʢᴇʧ ץʳʟʳץʪʳ ʩײʨʘץʪʘʨ ץʦʶ, ʧʽʢʽʨʪʘʣʘʩ ʞװʨʛʽʟʫ, 

ʦʯʝʨʢ, ʪʨʘʢʪʘʪ, ʩײʭʙʘʪ, ʩᴇʟʞײʤʙʘץ, ʦʡʳʥ ײץʨʘʩʪʳʨʫ. 

      ʊʨʝʥʠʥʛʪʽʢ ʩʘʙʘץʪʘʨʜʳ ʞװʨʛʽʟʫʰʽʥʽש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ï ʞʝʪʢʽʥʰʝʢʪʝʨʜʽ ʪʨʝʥʠʥʛ ʝʨʝʞʝʣʝʨʽʤʝʥ 

ʪʘʥʳʩʪʳʨʫ, ʪʨʝʥʠʥʛʪʽש ʜᴅʩʪװʨʣʽ ʩʘʙʘץʪʘʨʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳʥ ʪװʩʽʥʜʽʨʫ, ʪʦʧ ʨʠʪʫʘʣʳʥ ʙʝʣʛʽʣʝʫ, ᴅʨ 

ʩʪʫʜʝʥʪʪʽש ʵʤʦʮʠʦʥʘʣʜʳץ ʢװʡʽʥ ʙʘץʳʣʘʧ ʦʪʳʨʫ, ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʥײʩץʘʫʣʘʨʳʥ ʥʘץʪʳ ʪװʩʽʥʜʽʨʫ ʞᴅʥʝ 

ʦʨʳʥʜʘʣʫ ʫʘץʳʪʳʥ ʙʝʣʛʽʣʝʫ, ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣסʘʥ ʩʝʟʽʤʜʝʨʽ ʤʝʥ 

ʵʤʦʮʠʷʣʘʨʳʥ ʪʦʧʧʝʥ ʙʽʨʛʝ ʙᴇʣʽʩʽʧ, ʪʘʣץʳʣʘʫʜʳ ײʡʳʤʜʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

         ᴄʨʙʽʨ ʪʨʝʥʠʥʛ ʩʘʙʘסʳ ʨʝʬʣʝʢʩʠʚʪʽ ʙʽʣʽʢʪʝʨʜʽ ᴇשʜʝʫʤʝʥ ʘʷץʪʘʣʘʜʳ. ʈʝʬʣʝʢʩʠʷסʘ ʦʡ 

  ʫʰʳץʨʘʩʪʳʨʫ ʢʽʨʝʜʽ, ʨʝʬʣʝʢʩʠʷ ʥᴅʪʠʞʝʩʽʥʜʝ ʦײץ ʘʨʫ, ʞʘʣʧʳʣʘʫ, ʘʥʘʣʦʛʠʷʥʳסʦʨʳʪʳʥʜʳʩʳʥ ʰʳץ

ʘʡʪʳʣסʘʥ ʢᴇʟץʘʨʘʩʪʳ ʩʳʥʠ ץʘʙʳʣʜʘʫסʘ װʡʨʝʥʜʽ. ʊʨʝʥʠʥʛ ʩʦשʳʥʜʘ ʦץʫʰʳʣʘʨ: çʄʝʥ ʪʘץשʘʣʘʨʣʳץʪʘʡ 

ʥʝ ʽʩʪʝʜʽʤ?è, çʄʝʥ ʪʘʧʩʳʨʤʘʥʳ ʞʘשʘ ʪᴅʩʽʣʤʝʥ ʰʝʰʪʽʤ ʙʝ?è, çɹײʣ ʪᴅʩʽʣʜʽ ʤʝʥ ץʘʣʘʡ ʪʘʧʪʳʤ?è, çʆʥʳ 

ʪʘʙʫסʘ ʤʘסʘʥ ʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ?è, çɹʘʩץʘʣʘʨʳ ץʘʥʜʘʡ ʰʝʰʫ ʪᴅʩʽʣʜʝʨʽʥ ײʩʳʥʜʳ?è ʜʝʛʝʥ ʩײʨʘץʪʘʨ ץʦʷ 

ʦʪʳʨʳʧ, ʨʝʬʣʝʢʩʠʚʪʽ ʪײʨסʳʜʘʥ, ᴇʟʽʥʽש ʧʨʘʢʪʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʽ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ 

ᴇʥʽʤʽʥʽש ʤʘשʳʟʜʳʣʳסʳʥ ʩʝʟʽʥʝ ʘʣʘʜʳ.  

        ʉʘʙʘץʪʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ ʙʝʣʛʽʣʽ ʙʽʨ ʦץʫ ʤᴅʩʝʣʝʩʽʥ ʽʟʜʝʫ ʤʝʥ ʰʝʰʫ ʝʤʝʩ, ʘʩʘ ʞʦסʘʨʳ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʛʝ ʞʝʪʫ ʝʤʝʩ, װʥʝʤʽ ʠʥʪʫʠʮʠʷ, ʙʦʣʞʘʤ ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʦʡ ץʘʣʳʧʪʘʩץʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʞʘסʜʘʡʣʘʨʜʳ, ʘʪʤʦʩʬʝʨʘʥʳ ײץʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄסײʘʣʽʤʥʽש ʙʘʩʪʳ ʤʽʥʜʝʪʽ ï çʞʝʪʢʽʟʫè, 

çʪװʩʽʥʜʽʨʫè ʞᴅʥʝ çʢᴇʨʩʝʪʫè ʝʤʝʩ, ʘʣʜʳʥʜʘ ʧʘʡʜʘ ʙʦʣסʘʥ ʪʘʧʩʳʨʤʘʥʳש ʰʝʰʽʤʽʥ ʙʽʨʣʝʩʝ ʽʟʜʝʫʜʽ 

 .ʡʳʤʜʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳײ

         ʆץʫʰʳʣʘʨʜʳש ʢʨʝʘʪʠʚʪʽʣʽʛʽʥ, ʪʘʥʳʤʜʳץ ʤʦʪʠʚʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʞײʤʳʩ ʪװʨʣʝʨʽʥ ʘʨʥʘʡʳ 

 ʨʘʥʳʩʳʥʘײʘʤ ʩסʦץ ,ʳʪʫ ʧʨʦʮʝʩʽʥ ʞʝʪʽʣʜʽʨʽʧץʨʜʝ ʧʘʡʜʘʣʘʥʫ - ʦװʡʝʣʽ ʪװʡʳʤʜʘʩʪʳʨʫ, ʦʥʳ ʢʝʰʝʥʜʽ, ʞײ

ʩʘʡ ʪײʣסʘ ʜʘʷʨʣʘʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʪʝʢ ʥᴅʪʠʞʝ ʘʣʫ סʘʥʘ ʝʤʝʩ, ʦץʳʪʫ ʤʝʥ 

ʪᴅʨʙʠʝʣʝʫ װʨʜʽʩʽʥʜʝʛʽ ʰʳסʘʨʤʘʰʳʣʳץʪʳ ʙʘʩץʘʨʫ ʤʝʥ ײʡʳʤʜʘʩʪʳʨʫ ʙʘʨʳʩʳʥʜʘ ʪײʣסʘʥʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ᴅʣʝʫʝʪʽ ʞᴅʥʝ ʪײʪʘʩ ʢʨʝʘʪʠʚʪʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ ʥʘʟʘʨ ʘʫʜʘʨʫ ץʘʞʝʪ. ʉʦʥʜʳץʪʘʥ ʜʘ 

ʙװʛʽʥʛʽ ʪʘשʜʘ ʪײʣסʘ ʢʘʪʝʛʦʨʠʷʩʳ ʨʝʪʽʥʜʝ ʢʨʝʘʪʠʚʪʽ ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʫ ʘʩʘ 

ʤʘשʳʟʜʳ. 
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3.ʂʨʝʘʪʠʚʥʘʷ ʧʝʜʘʛʦʛʠʢʘ: ʤʝʪʦʜʦʣʦʛʠʷ, ʪʝʦʨʠʷ, ʧʨʘʢʪʠʢʘ / ʇʦʜ ʨʝʜ. ʖ.ɻ. ʂʨʫʛʣʦʚʘ. ï ʄ.: ʄɻʆʇʋ ʠʤ. 

ʄ.ɸ. ʐʦʣʦʭʦʚʘ, ʠʟʜ. ʮʝʥʪʨ çɸʣʴʬʘè, 2002. 
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ʇʈʆɺʆɾɼɽʅʀɽ ʊʈɽʅʅʀʅɻʆɺ ɼʃʗ ʇʆɼʈʆʉʊʂʆɺ ʀ ʀʍ ʂʈɽʊʀɺʅʆɽ ʄʓʐʃɽʅʀɽ 

ʄ.ʄʘʟʠʙʘʝʚ, ʅ.ɸ. ʂʫʣʤʳʰʝʚʘ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦ ʧʨʦʚʦʞʜʝʥʠʠ ʪʨʝʥʠʥʛʦʚ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʨʘʟʚʠʚʘʪʴ ʠʭ, ʠ 

ʠʭ ʤʳʰʣʝʥʠʝ. ʀ ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʚʘʝʪʩʷ ʦ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʣʷ ʜʦʚʦʞʜʝʥʠʷ. 

 

CONDUCT TRAINING FOR ADOLESCENTS AND THEIR CREATIVE THINKING AND 

DEVELOPMENT DIRECTION  

M.Mazibayev, N.Kulmysheva  

 

In the article are considered about conducting  trainings for teenagers to develop them and about 

creative thinking. Any fully describes the main directions in order to achieve. 

 

 

ᴄʆɾ: 145.3 

ɻ.ɽʨʢʽʥ, ʅ. ɸ. ʂʫʣʤʳʰʝʚʘ  

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ʆפʋʐʓʃɸʈɼʓר ʀʅʊɽʃʃɽʂʊ נױʓʄʓʅɸ ʊתʉɯʅɯʂ 

 

ɸϬʜʘʪʧʘ: ʄʘϨʘʣʘʜʘ ʠʥʪʝʣʣʝʢʪ ʩϺʟʽʥʝ ʩʠʧʘʪʪʘʤʘ ʞϸʥʝ ʦϨʫʰʳʣʘʨʜʳϬ ʦϨʫϤʘ ʜʝʛʝʥ 

ϨʘʙʽʣʝʪʪʽʣʽʢʪʽϬ ʢϮʨʜʝʣʽ ʞϮʡʝʩʽ ʪʘʥʳʤʜʳϨ ʽʩ-ϸʨʝʢʝʪʽ ʪʫʨʘʣʳ ʙʘʷʥʜʘʣʘʜʳ. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʀʥʪʝʣʣʝʢʪ, ʘϨʳʣ-ʦʡ Ϩʘʙʽʣʝʪʽ, ʦʡʣʘʫ, ϨʠʷʣϤʘ, ʪʘʥʳʤ, ʦϨʫ ʽʩ-ϸʨʝʢʝʪʽ 

 

ʀʥʪʝʣʣʝʢʪ ï ʘʜʘʤʥʳש ʘץʳʣʜʳ ᴅʨʝʢʝʪ ʝʪʫʽ, ʨʘʮʠʦʥʘʣʜʳ ʦʡʣʘʫʳ ʤʝʥ ʪʽʨʰʽʣʽʢ ʩײʨʘץʪʘʨʳʥ ʜײʨʳʩ 

ʰʝʰʫʜʝʛʽ ʞʝʢʝ ץʘʙʽʣʝʪʽ. ɾʘʣʧʳ ץʘʙʽʣʝʪʪʽש ʙʽʨ ʢᴇʨʩʝʪʢʽʰʽ ʠʥʪʝʣʣʝʢʪʽʢ ץʘʙʽʣʝʪʪʝʨ ʞʘשʘ ᴇʤʽʨʣʽʢ 

ʞʘסʜʘʡסʘ ʙʝʡʽʤʜʝʣʫʜʽ ʥʝʛʽʟʜʝʡʜʽ. ʀʥʪʝʣʣʝʢʪʽʥʽש ʥʝʛʽʟʽʥʝ ï ʙʝʣʩʝʥʜʽʣʽʢ, ʦʨʪʘʥʳש ᴇʟʛʝʨʫʽʥʜʝʛʽ 

ʠʥʪʝʣʣʝʢʪʽʢ ʤʽʥʝʟ-ײץʣʳץ, ʙʝʡʽʤʜʝʣʛʽʰ ᴅʨʝʢʝʪ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʦʨʪʘʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ 

ʞʘʪʘʜʳ. çʀʥʪʝʣʣʝʢʪè סײʳʤʳ ʢᴇʧʞʦʩʧʘʨʣʳ, ʠʥʪʝʣʣʝʢʪʽʥʽש ʬʦʨʤʘʣʜʳ ʩʠʧʘʪʪʘʤʘʩʳʥʜʘ ʦʥʳ ץʘʙʽʣʝʪ, ʘʣ 

ʤʘʟʤײʥʜʳ ʩʠʧʘʪʪʘʤʘʩʳʥʜʘ ʥʘץʪʳ ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪ ʜʝʧ ץʘʨʘʩʪʳʨʘʜʳ. 

ɸץʳʣ ʥʝʤʝʩʝ ʠʥʪʝʣʣʝʢʪ (ʣʘʪ. intellectus ʪװʩʽʥʫ, סײʳʥʫ, ʪʘʥʳʧ ʙʽʣʫ, ʘץʳʣ-ʦʡ) ʞʦסʘʨʳ ʜʘʤʳסʘʥ 

ʞᴅʥʝ ʢװʨʜʝʣʽ ʥʝʨʚ ʞװʡʝʩʽʥʽץ שʳʟʤʝʪʽʥʽש ʘʡʨʳץʰʘ ʬʫʥʢʮʠʷʩʳ; ʘץʧʘʨ ʘʣʫסʘ, ʦʥʳ ʩʘץʪʘʫסʘ, ᴇשʜʝʫʛʝ 

ʞᴅʥʝ ʙʝʨʫʛʝ, ʞʘשʘ ʙʽʣʽʤʜʽ ץʦʨʳʪʳʧ ʰʳסʘʨʫסʘ, ʞʝʪʢʽʣʽʢʪʽ ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫסʘ, ʘʣסʘ 

 ,ʘסʘʣʘʫסʘʜʘץ ʘʥ ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽסʳʪʪʘʣסʘ ʞʝʪʫʛʝ ʙʘסʞʳʨʳʤʜʘʧ, ʩʦʣʘʨײʩʘʪʪʘʨʜʳ ʪץʦʡʳʣʘʪʳʥ ʤʘץ

 . ʘʙʽʣʝʪʪʽʣʽʢ [1]ץ ʘסʘʣʘʫסʨʳʩ ʙʘײʘʥ ʦʨʪʘʜʘ ʙʦʣʘʪʳʥ ʭʘʣ-ʘʭʫʘʣʜʘʨʜʳ ʜסʦʨʰʘץ

ɸץʳʣ-ʦʡʜʳש ᴇשʜʝʡʪʽʥ ʭʘʙʘʨʜʳש ʘʩʘ ʤʘשʳʟʜʳ ץʘʡʥʘʨ ʢᴇʟʽ ʞᴅʥʝ ʦʣ ץʦʨʳʪʳʧ ʰʳסʘʨʘʪʳʥ 

ʙʽʣʽʤʜʝʨʜʽ, ʰʝʰʽʤʜʝʨ ʤʝʥ ʤʘץʩʘʪʪʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʦʙʲʝʢʪʽʩʽ ï ʦʙʲʝʢʪʠʚʪʽʢ ʜװʥʠʝ. ʆʩʳ ʪײʨסʳʜʘ 

ʘʜʘʤʥʳש ʘץʳʣ-ʦʡ ʥʝʤʝʩʝ ʠʥʪʝʣʣʝʢʪʽʣʽʢ ץʳʟʤʝʪʽ ʦʙʲʝʢʪʠʚʪʽ ʰʳʥʜʳץʪʳ ᴇʟʛʝʨʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ 

 .ʥʝʛʽʟʽʥʜʝ ʙʝʡʥʝʣʝʥʜʽʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʳʟʤʝʪʪʽץ

ʀʥʪʝʣʣʝʢʪ ï ʞʝʢʝ ʪײʣסʘʥʳש ʘץʳʣ-ʦʡ ץʘʙʽʣʝʪʽ. ɸץʳʣ-ʦʡ ʩʝʟʽʤʽ ʘʜʘʤʥʳש ʪʘʥʳʤ ᴅʨʝʢʝʪʽʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ. ɸʣסʘʰʳʥʜʘ ʙײʣ ʪʝʨʤʠʥ ʘʜʘʤ ʧʩʠʭʠʢʘʩʳʥʳש ʦʨʳʥʜʳ ʦʡʣʘʫ ʬʫʥʢʮʠʷʣʘʨʳʥ ʙʝʣʛʽʣʝʩʝ, 

ʢʘʟʽʨʛʽ ʢʝʟʜʝ ʦסʘʥ ʙʘʨʣʳץ ʪʘʥʳʤʜʳװ ץʨʜʽʩʪʝʨ ʢʽʨʝʜʽ. ʀʥʪʝʣʣʝʢʪ ʘʜʘʤʥʳש ʙʦʣʤʳʩʪʳ ʪʘʥʫʳʥʳש ʥʝʛʽʟʛʽ 

ʥʳʩʘʥʳ. ʀʥʪʝʣʣʝʢʪ ʘץʧʘʨʘʪʪʳ ʤʘץʩʘʪʪʳ ʙʘסʳʪʪʘ ץʘʡʪʘ ᴇשʜʝʫʛʝ, ʨʝʪʪʝʫʛʝ, ʦץʫסʘ ץʘʙʽʣʝʪʪʽʣʽʢʪʽש 

ʢװʨʜʝʣʽ ʞװʡʝʣʝʨʽʥʽש ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽ. ʀʥʪʝʣʣʝʢʪ ʬʫʥʢʮʠʷʣʘʨʳ: 

¶ ʆץʫסʘ ʜʝʛʝʥ ץʘʙʽʣʝʪʪʽʣʽʢ; 

 ʘʪʘʨץʘʙʽʣʝʪʪʽʣʽʢ. ɹʽʨץ ʛʝʨʫʛʝשʪʘʨʳʥ ʙʝʣʩʝʥʜʽ ʤʝץʜʳʣʳשʟʘ שʘʥ ʙʦʣʤʳʩʳʥʳסʦʨʰʘפ ¶

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪײʞʳʨʳʤʜʘʤʘʣʘʨʜʘ ʠʥʪʝʣʣʝʢʪ ʘץʳʣ-ʦʡ ʦʧʝʨʘʮʠʷʣʘʨʳʥʳש ʞװʡʝʩʽ ʤʝʥ ʪʝשʝʩʪʽʨʣʝʜʽ 

[2]. 

ɸʣ, ʠʥʪʝʣʣʝʢʪʽʥʽ ʙʠʦʣʦʛʠʷʣʳץ ʬʫʥʢʮʠʷ ʨʝʪʽʥʜʝ ץʘʨʘʫ ᴅʣʝʤʛʝ ʙʝʡʽʤʜʝʣʫʤʝʥ ʙʘʡʜʘʥʳʩʪʳ, 

ʤײʥʜʘ ʢᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ ʠʥʪʝʣʣʝʢʪʽʥʽ ʩʝʟʽʤ ʤʝʥ ʝʨʽʢʢʝ ץʘʨʩʳ ץʦʷʜʳ.   

ʆץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʽʧ, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʜʘʤʫʳʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ץʘʟʘץ ʭʘʣץʳʥʳש 

ʽʨʽ ʪײʣסʘʣʘʨʳ ᴅʣ-ʌʘʨʘʙʠ, ʄ.פʘʰסʘʨʠ, ɾ.ɹʘʣʘʩʘײסʥʠ, ɸ.ײפʥʘʥʙʘʝʚ, ʐ.ʋᴅʣʠʭʘʥʦʚ, ʓ.ɸʣʪʳʥʩʘʨʠʥ 

ʞᴅʥʝ ʪ.ʙ ʝשʙʝʢʪʝʨʽʥʽש ʘʣʘʪʳʥ ʦʨʥʳ ʟʦʨ. ʉʝʙʝʙʽ ʜᴅʣ ʦʩʳ ʽʨʽ סʘʣʳʤ - ʦʡʰʳʣʜʘʨʜʳש ʤײʨʘʣʘʨʳ ʞʘʩʪʘʨʜʳ 

ʦץʫ ʙʽʣʽʤʛʝ ʰʘץʳʨʳʧ, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳסʳʥ ʜʘʤʳʪʫʜʘ ʩʽשʽʨʛʝʥ ʝשʙʝʢʪʝʨʽʥʽש ʟʦʨ ʝʢʝʥʜʽʛʽʥ ʜᴅʣʝʣʜʝʡ 

http://kk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D1%8B%D0%BD_%D1%82%D1%96%D0%BB%D1%96
http://kk.wikipedia.org/w/index.php?title=%D0%90%D2%9B%D1%8B%D0%BB-%D0%BE%D0%B9&action=edit&redlink=1
http://kk.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
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ʘʣʘʜʳ. ᴄʩʽʨʝʩʝ, ɸ.ײפʥʘʥʙʘʝʚʪʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤײʨʘʣʘʨʳʥʳש ʳץʧʘʣʳʤʝʥ ץʘʟʘץʘ ʭʘʣץʳʥʳש 

ʘסʘʨʪʫʰʳʣʘʨ ʄ.ɼʫʣʘʪʦʚ, ʄ.ɾײʤʘʙʘʝʚ, ɾ.ɸʡʤʘʫʳʪʦʚ, ʄ.ᴄʫʝʟʦʚ ʪ.ʙ. [3] ʝʜʽ.  

ʓ.ɸʣʪʳʥʩʘʨʠʥ  çɹʽʣʽʤ ʜʝʛʝʥʽʤʽʟ ï ᴇʟʽʤʽʟʜʽ ץʦʨʰʘסʘʥ ʰʳʥʜʳץʪʳ ʪʘʥʳʧ ʙʽʣʫè - ʜʝʧ ʘʥʳץʪʘʤʘ 

ʙʝʨʩʝ, ɾ.ɸʡʤʘʫʳʪʦʚ çɸʜʘʤ - ʪʘʙʠסʘʪץʘ ʙʘסʳʥסʘʥ ʜʝʥʝʩʽ ʙʘʨ ʟʘʪè ʜʝʧ ʘʥʳץʪʘʤʘ ʙʝʨʝʜʽ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʜʳ ʜʘʤʫ ʤᴅʩʝʣʝʩʽʥ 19 סʘʩʳʨʜʳש ʩʦשʳʥʜʘ ʥʝʤʽʩ ʧʩʠʭʦʣʦʛʳ ɻ.ʕʙʙʠʥʛʘʫʟ 

ʟʝʨʪʪʝʛʝʥ. ʉʦʣ ʢʝʟʝשʜʝ ʠʥʪʝʣʣʝʢʪ ʤᴅʩʝʣʝʩʽʥ ʰʝʪʝʣʜʽʢ ʧʩʠʭʦʣʦʛʪʘʨ ɸ.ɹʠʥʝ, ʄ.ɺʝʨʪʭʝʡʤʝʨ, ɼ.ɼʴʶʠ, 

ɺ.ʂʝʣʝʨ, ʊ.ʉʠʤʦʥ ʞᴅʥʝ ʪ.ʙ. ץʘʨʘʩʪʳʨסʘʥ ʙʦʣʘʪʳʥ [4].  

ɺ.ɺ.ɼʘʚʳʜʦʚ ʨʝʜʘʢʮʠʷʩʳʤʝʥ ʙʘʩʳʣסʘʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʩᴇʟʜʽʢʪʝ ʠʥʪʝʣʣʝʢʪ סײʳʤʳ ʪʘʨ ʞᴅʥʝ 

ʢʝש ʤʘסʳʥʘʜʘ ץʘʨʘʩʪʳʨסʘʥ. ʂʝש ʤʘסʳʥʘʜʘ ʞʝʢʝ ʘʜʘʤʥʳש ʙʘʨʣʳץ ʪʘʥʳʤʜʳץ ץʳʟʤʝʪʪʝʨʽʥʽש ʙʽʨʣʽʛʽ, 

ʷסʥʠ, ʪװʡʩʽʥʫ ʤʝʥ ץʘʙʳʣʜʘʫʜʘʥ ʙʘʩʪʘʧ, ʦʡʣʘʫ ʤʝʥ ץʠʷʣסʘ ʜʝʡʽʥ. ʊʘʨ ʤʘסʳʥʘʜʘ - ʦʡʣʘʫ ʨʝʪʽʥʜʝ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. ɸʣ, çɹʽʣʽʤ ʞᴅʥʝ נʳʣʳʤè ʵʥʮʠʢʣʦʧʝʜʠʷʣʳץ ʩᴇʟʜʽʛʽʥʜʝ - ʠʥʪʝʣʣʝʢʪ  ʦʡ-ᴇʨʽʩʽ: 

1)ʠʥʜʠʚʠʜʪʽש ʘץʳʣ-ʦʡ ץʘʙʽʣʝʪʪʝʨʽʥʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪײʨʘץʪʳ ײץʨʳʣʳʤʳ; 

2) ʦʡʣʘʫסʘ ʪʠʽʤʜʽ ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʪʽʣʽʢ. 

ʇʩʠʭʦʣʦʛʠʷʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʦץʫʣʳץʪʘʨʜʘ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʜʘʤʫ ʤᴅʩʝʣʝʩʽ ʤʘשʳʟʜʳ ʦʨʳʥסʘ 

ʠʝ. ʀʥʪʝʣʣʝʢʪʽש ʧʝʜʘʛʦʛʠʢʘʣʳץ, ʧʩʠʭʦʣʦʛʠʷʣʳץ, ʥʝʚʨʦʣʦʛʠʷʣʳץ, ʪ.ʙ ʪʝʦʨʠʷʣʘʨʳ ʙʘʨ.  ʀʥʪʝʣʣʝʢʪʽש 

çʞײʤʳʩè ʘʥʳץʪʘʤʘʩʳʥ ʙʝʨʫ װʰʽʥ ʦʥʳש ʤʘסʳʥʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩʠʧʘʪʪʘʤʘʣʘʨ ʙʝʨʽʣʛʝʥ.  

ʉʦʥʳʤʝʥ ʘʤʝʨʠʢʘʥʜʳץ ʥʝʚʨʦʣʦʛ ʂ.ʉ.ʃʝʰʣʠʜʽש ʝʩʝʧʪʝʫʽʥʰʝ, çʠʥʪʝʣʣʝʢʪ ץʘʥʜʘʡ - ʜʘ ʙʽʨ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʘʥʙʘסʘʥ ʥʝʨʚʪʽʢ ʵʥʝʨʛʠʷʥʳץ שʳʟʤʝʪʽè ʞᴅʥʝ ʦʣ ʤʠʜʳש ʘʪץʘʨʘʪʳʥ ʬʫʥʢʮʠʷʩʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʣ ʤʠʜʘ ʠʥʪʝʣʣʝʢʪ װʰʽʥ ʘʨʥʘʡʳ çʦʨʪʘʣʳץè ʙʘʨ ʝʢʝʥ ʜʝʛʝʥ ʧʽʢʽʨʤʝʥ ʢʝʣʽʩʧʝʡʜʽ. ʆʥʳש 

ʠʥʪʝʣʣʝʢʪ ʘʜʘʤʥʳש ʪʫסʘʥʥʘʥ ʙʘʩʪʘʧ ʙʝʨʽʣʝʪʽʥ ʞװʡʢʝ ʞװʡʝʩʽʥʽש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש 

 .ʩʽʥʜʽʨʫʤʝʥ ʢʝʣʽʩʧʝʫʛʝ ʙʦʣʤʘʡʜʳװʳʟʤʝʪʽ ʜʝʛʝʥ ʪץ

ʕ.ʂʣʘʧʘʨʝʜ ʞᴅʥʝ ɺ.ʐʪʝʨʥ ʠʥʪʝʣʣʝʢʪʽ ʞʝʢʝ ʘʜʘʤʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʘʙʽʣʝʪʽʥʽש ʞʘשʘ 

ʞʘסʜʘʡʣʘʨסʘ ʙʝʡʽʤʜʝʣʫ ץʘʩʠʝʪʽ ʜʝʧ ʘʥʳץʪʘʡʣʳ. ʕ.ʂʣʘʧʘʨʝʜʪʽש ʧʽʢʽʨʽʥʰʝ, ʧʩʠʭʠʢʘʣʳץ ʬʫʥʢʮʠʷʣʘʨ 

ʩʦʥʳש ʽʰʽʥʜʝ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʝʨʽʢ ʘסʟʘʥʳץ שʘʥʜʘʡ ʜʘ ʙʽʨ ץʘʞʝʪʪʽʣʽʛʽʥʽץ שʘʥʘסʘʪʪʘʥʫʳ װʰʽʥ ʜʘʤʠʜʳ 

[5].  

ʌʨʝʥʩʠʩ ɻʘʣʴʪʦʥ ʠʥʪʝʣʣʝʢʪʽ ʪʘʥʳʤʥʳש ᴅʨʙʽʨ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫ װʰʽʥ ץʘʞʝʪʪʽ ᴅʤʙʝʙʘʧ ץʘʙʽʣʝʪ 

ʜʝʧ ץʘʨʘʩʪʳʨʘʜʳ. ʆʥʳש ʜᴅʣʝʣʜʝʫʽʥʰʝ, ʙײʣ ץʘʙʽʣʝʪ ʞʝʢʝ ʘʜʘʤʥʳש ʽʰʢʽ ץʘʩʠʝʪʽ ʞᴅʥʝ ʦʣ ʦʥʳש ʞװʡʢʝ 

ʞװʡʝʩʽʥʽש ʙʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ.  

ʂ.ʇʠʨʦʢʦʚʩʢʠʡ ʠʥʪʝʣʣʝʢʪʽ ʘץʳʣ-ʦʡ ץʘʙʽʣʝʪʪʝʨʽʥʽש ʝש ʞʦסʘʨʳ ʪװʨʽ ʜʝʧ ʘʥʳץʪʘʤʘ ʙʝʨʝʜʽ. ʆʣ 

 שʳʣʳʥʳץʘ שʧʘʡʜʘ ʙʦʣʫʳʥ ʞᴅʥʝ ʪ.ʙ. ʘʜʘʤʥʳ שʳʤʜʘʨʜʳסײ ,ʘʙʽʣʝʪʪʽʣʽʢץ ʘסʘʙʽʣʝʪʽ, ʪʘʣʜʘʫץ ʠʳʩʪʳʨʫץ

ʙʘʨʣʳץ ʬʫʥʢʮʠʷʣʘʨʳʥ ʞװʡʝʣʽ ʪװʨʜʝ ʪʘʥʠʪʳʥʜʘʡ  ᴅʜʽʩ ײʩʳʥʜʳ.  

ɸʣ ʠʥʪʝʣʣʝʢʪʽʥʽש ʤʘשʳʟʜʳ ʩʘʧʘʣʘʨʳʥʘ ʪʦץʪʘʣʘʪʳʥ ʙʦʣʩʘץ.  

- ᴅʫʝʩʪʽʢ, ײץʤʘʨʣʳץ ï ʤʘשʳʟʜʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘסʳ ʙʽʨ ײץʙʳʣʳʩʪʳ ʞʘʥ-ʞʘץʪʳ ʙʽʣʫʛʝ ײʤʪʳʣʫ. 

ɹײʣ ץʘʩʠʝʪ ʙʝʣʩʝʥʜʽ ʪʘʥʳʤ ᴅʨʝʢʝʪʽ ʥᴅʪʠʞʝʩʽʥʜʝ ʥʝʛʽʟʜʝʣʝʜʽ; 

- ʘץʳʣʜʳש ʪʝʨʝשʜʽʛʽ ï ʥʝʛʽʟʛʽʩʽʥ ʘʞʳʨʘʪʘ ʙʽʣʫ, ʢʝʟʜʝʡʩʦץʪʳש ʽʰʽʥʝʥ ץʘʞʝʪʪʽʩʽʥ ʪʘʙʘ ʙʽʣʫ 

 ;ʘʙʽʣʝʪʽץ

- ʘץʳʣʜʳש ʠʢʝʤʜʽʣʽʛʽ ʞᴅʥʝ ץʦʟסʘʣʤʘʣʳʣʳסʳ ï ʞʘשʘ ʙʘʡʣʘʥʳʩʪʘʨ ʤʝʥ ץʘʪʳʥʘʩʪʘʨʜʘ ʟʘʪʪʘʨʜʳ 

ʦʡʣʘʧ ʪʘʙʫ, ʪᴅʞʽʨʠʙʝʣʝʨʽʥ ʢʝץ שʦʣʜʘʥʘ ʙʽʣʫ, ʙʽʨ ץʘʣʳʧʪʳ ʦʡʣʘʫʜʘʥ ʘʨʳʣʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ; 

 ץʙʘʨʣʳ שʪʘʣʫʳ, ʟʝʨʪʪʝʣʝʪʽʥ ʦʙʴʝʢʪʽʥʽץʩʘ שʘʪʘץ ʙʽʨʽʟʜʽʣʽʛʽ שʠʩʳʥʜʳ ʦʡʣʘʫ ï ʦʡʣʘʨʜʳץ -

ʤʘשʳʟʜʳ ʞʘץʪʘʨʳ, ʦʥʳש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʩʠʧʘʪʪʘʣʘʜʳ: 

- ʜᴅʣʝʣʜʽ ʦʡʣʘʡ ʙʽʣʫ; 

- ʩʳʥʠ ʪײʨסʳʜʘʥ ʦʡʣʘʡ ʙʽʣʫ; 

- ʦʡʣʘʫʜʳש ʢʝשʜʽʛʽ [6]. 

ʉʦʥʳʤʝʥ ʙʽʟ ʦץʫʰʳʣʘʨʜʳש ʠʥʪʝʣʣʝʢʪʫʘʣʴʜʳ ʜʘʤʫ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʧ, ʙʘסʘ ʙʝʨʫ װʰʽʥ 

ʠʥʪʝʣʣʝʢʪʽ ʞʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥ ץʘʩʠʝʪʪʝʨʽʥ ʝʩʢʝʨʝʪʽʥʽʤʽʟ ʩᴇʟʩʽʟ. ʉʦʥʜʘʡ-ʘץ ʙʽʟ ʦץʫʰʳʣʘʨʜʳש 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʜʘʤʫ ʜʝשʛʝʡʽʥ ʩʠʧʘʪʪʘʫ ʙʘʨʳʩʳʥʜʘ, ʝש ʘʣʜʳʤʝʥ, ʦʣʘʨʜʳש ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʽש 

ʪʘʙʳʩʪʳʣʳסʳʥʘ ʩװʡʝʥʛʝʥʽʤʽʟ ʜײʨʳʩ ʜʝʧ ʝʩʝʧʪʝʡʤʽʥ. ʊʘסʳ ʙʽʨ ʝʩʢʝʨʝʪʽʥ ʞᴅʡʪ, ʦץʫʰʳ ץʘʥʜʘʡ 

 ,ʘʙʽʣʝʪʽʥ, ᴇʟ ʦʡʳʥ ʞʝʪʽʢ ʙʽʣʜʽʨʝ ʘʣʘ ʤʘץ ʨʘʫײץ ʦʨʳʥ, ʩᴇʡʣʝʤץ ʩᴇʟʜʽʢ שʡʝʥʝʪʽʥʽʥ, ʦʥʳװʘ ʩסʳʤʜʘʨסײ

ʩʘʣʳʩʪʳʨʫסʘ ʪʽʣ ʙʘʡʣʳסʳ ʞʝʪʝ ʤʝ, ʵʩʪʝʪʠʢʘʣʳץ ʞʝʪʢʽʟʽʣʫ ʜʝשʛʝʡʽ, ʪ.ʙ. ץʘʩʠʝʪʪʝʨʽʥ ʝʩʝʧʢʝ ʘʣסʘʥ ʞᴇʥ. 

ʀʥʪʝʣʣʝʢʪʽ ʘʜʘʤʥʳש ʰʳʥʘʡʳʣʳץʪʳ ʪʘʥʫʳʥʳש ʥʝʛʽʟʽʛʽ ʬʦʨʤʘʩʳ ʨʝʪʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʦץʳʪʫ 

 ʨʜʽʩװ ץʦʡʣʘʫʜʳ ʧʩʠʭʠʢʘʣʳ ץʘʣʜʳʤʝʥ ʦʡʣʘʫʳ ʨʝʪʽʥʜʝ, ʙʽʨʘ שʨʜʽʩʽʥʜʝʛʽ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʽʩ-ᴅʨʝʢʝʪʽʥ ʝװ

ʨʝʪʽʥʜʝ ʝʤʝʩ, ʦץʫʰʳʣʘʨʜʳש ʙʘʨʣʳץ ʧʩʠʭʠʢʘʣʳץ ʩʬʝʨʘʩʳʥ, ʷסʥʠ ʢʝʨʽʩʽʥʰʝ, ʦץʫ-ʪʘʥʳʤʜʳץ ʽʩ-

ᴅʨʝʢʝʪʽʥʝ ʙʽʨʽʢʪʽʨʽʧ ץʘʨʘʩʪʳʨʘʜʳ. 
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ʇʆʅʗʊʀɽ ʆ ʀʅʊɽʃʃɽʂʊɽ ʆɹʋʏɸʖʑʀʍʉʗ 

ɻ.ɽʨʢʠʥ, ʅ.ɸ.ʂʫʣʤʳʰʝʚʘ  

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  ʦ ʦʧʠʩʘʥʠʠ ʠʥʪʝʣʣʝʢʪʘ, ʠ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʠ ʫʯʝʥʠʢʦʚ ʢ ʩʣʦʞʥʳʤ ʩʠʩʪʝʤʘʤ ʧʦʟʥʦʥʘʠʷ. 
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The article deals with the description of intellect and tells about the contribution of pupils to 

complex system of cognition. 

 
ʋɼʂ: 612.6 

ɾ.ʊ. ʉʫʶʥʜʠʢʦʚʘ 

ʂʦʩʪʘʥʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

 

ʆʉʅʆɺʅʓɽ ɸʅʊʈʆʇʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʉʊʋɼɽʅʊʆʂ ʇʆ 

ʊɸɹʃʀʎɸʄ ʎɽʅʊʀʃʔʅʆɻʆ ʊʀʇɸ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣʠ 

ʩʦʩʪʘʚʣʝʥʳ ʮʝʥʪʠʣʴʥʳʝ ʪʘʙʣʠʮʳ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʢ ʢʘʟʘʭʩʢʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʚʦʟʨʘʩʪʝ  17 ï 20 ʣʝʪ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʫʜʝʥʪ, ʮʝʥʪʠʣʴʥʳʝ ʪʘʙʣʠʮʳ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʳ, ʬʠʟʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

ɺʘʞʥʳʤ ʠʥʪʝʛʨʘʪʠʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʪʨʘʞʘʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ [1]. 

ʇʨʠ ʦʮʝʥʠʚʘʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʦʩʥʦʚʥʳʝ ʚʥʝʰʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʪ.ʝ. ʜʣʠʥʫ, ʤʘʩʩʫ ʪʝʣʘ ʠ ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʪʘʢ ʢʘʢ ʪʦʪʘʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʪʝʣʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ, ʪʘʢ ʠ ʦʙ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ 

ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ[2,3]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ [4]ʧʨʠ ʦʮʝʥʢʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ, ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʶʜʝʡ, ʞʠʚʫʱʠʭ ʚ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢ ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʟʥʘʯʠʤʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʮʝʥʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʥʦʨʤʘʪʠʚʘʭ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʮʝʥʢʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʦʚ ʥʦʨʤʘʪʠʚʥʳʝ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ (ʮʝʥʪʠʣʴʥʳʝ) 

ʪʘʙʣʠʮʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʚʘʞʥʝʡʰʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʪʨʘʟʠʪʴ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʫʶ ʠ ʨʝʛʠʦʥʘʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʆʩʥʦʚʘʥʠʝʤ ʢ ʵʪʦʤʫ ʧʦʩʣʫʞʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ.ɻ. ɺʣʘʩʪʦʚʩʢʦʛʦ, ɺ.ʇ. ʏʪʝʮʦʚʘ, ɸ.ʀ. 

ʂʣʠʦʨʠʥʘ ʠ ʜʨ., ʢʦʥʩʪʘʪʠʨʦʚʘʚʰʠʭ ʬʘʢʪ, ʯʪʦ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʥʳ ʠ ʤʘʩʩʳ ʪʝʣʘ ʭʘʨʘʢʪʝʨʥʦ 

ʣʦʛʥʦʨʤʘʣʴʥʦʝ ʩ ʥʘʣʠʯʠʝʤ ʧʨʘʚʦʡ ʘʩʠʤʤʝʪʨʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ [3]. 

ʎʝʣʴ ʨʘʙʦʪʳ:ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʳ ʦʩʥʦʚʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʫʜʝʥʪʦʢ ʢʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ 17ï20 ʣʝʪ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

http://www.twirpx.com/file/368518/
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʂʦʩʪʘʥʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ. ɺ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʢʠ ʢʘʟʘʭʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʦʯʥʦʡ ʬʦʨʤʳ 

ʦʙʫʯʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 17 ï 20 ʣʝʪ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʲʝʤ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʠʣ 859 ʯʝʣʦʚʝʢ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʣʠʩʴ ʮʝʥʪʠʣʴʥʳʝ ʪʘʙʣʠʮʳ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʎʝʥʪʠʣʴʥʳʝ ʰʢʘʣʳ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠʟʥʘʢʦʚ ʩʨʝʜʠ ʟʜʦʨʦʚʳʭ ʩʪʫʜʝʥʪʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʢʘʣʘ ʉʪʶʘʨʪ, ʚ 

ʢʦʪʦʨʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʜʝʣʝʥʠʝ ʛʨʘʥʠʮ 3, 10, 25, 50, 75, 90, 97 ʮʝʥʪʠʣʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [5]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʮʝʥʪʠʣʴʥʳʝ 

ʪʘʙʣʠʮʳ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʨʝʜʥʝʛʨʫʧʧʦʚʳʝ ʟʥʘʯʝʥʠʷ ʦʙʩʣʝʜʫʝʤʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʘ ʩʪʫʜʝʥʪʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʨʘʩʪʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠ ʩʭʦʜʥʳ ʩ ʜʘʥʥʳʤʠ 

ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ (ʊ.ʅ. ʃʳʩʘʢʦʚʘ, 2005). 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʠʥʳ ʪʝʣʘ ʥʝ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʜʝʚʫʰʝʢ ʚʚʦʟʨʘʩʪʝ 17 ï 20 ʣʝʪ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʜʦʩʪʠʞʝʥʠʠ ʜʠʬʠʥʠʪʠʚʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʢ 17 ʛʦʜʘʤ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʦʙʩʣʝʜʫʝʤʳʭ (ʪʘʙʣʠʮʘ1). 

ʊʘʙʣʠʮʘ 1 - ɼʣʠʥʘ ʪʝʣʘ (ʩʤ) ʜʝʚʫʰʝʢ ʚ ʚʦʟʨʘʩʪʝ 17 ï 20 ʣʝʪ 

 

ɺʦʟʨʘʩʪ 

(ʣʝʪ) 
n M±m ŭ Cv ʄʦ Min max 

17 142 160,5±0,4 5,1 3,2 160 150 172 

18 316 160,8±0,3 5,2 3,2 162 148 178 

19 211 162,0±0,4 5,7 3,5 162 148 176 

20 190 161,0±0,4 5,6 3,5 163 146 177 

  

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ (Cv) ʟʥʘʯʝʥʠʡ ʜʣʠʥʳ ʪʝʣʘ ʚʦ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣ 

ʤʝʥʝʝ 5, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʦʜʥʦʨʦʜʥʦʩʪʴ ʚʳʙʦʨʢʠ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʧʨʠʟʥʘʢʫ.   

ʄʘʩʩʘ ʪʝʣʘ ʙʦʣʝʝ ʣʘʙʠʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʧʠʪʘʥʠʷ, 

ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʢʦʥʩʪʠʪʫʮʠʠ ʯʝʣʦʚʝʢʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɼʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʥʝ ʚʳʷʚʣʝʥʦ (ʪʘʙʣʠʮʘ2). 

ʄʘʩʩʘ ʪʝʣʘ ʟʘʢʦʥʦʤʝʨʥʦ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʚʘʨʠʘʪʠʚʥʳʤ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ (Cvʦʪ 13,0 ʜʦ 15,5 %). 

 

ʊʘʙʣʠʮʘ 2 - ʄʘʩʩʘ ʪʝʣʘ (ʢʛ) ʜʝʚʫʰʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 20 ʣʝʪ 

 

ɺʦʟʨʘʩʪ 

(ʣʝʪ) 
n M±m ŭ Cv ʄʦ Min max 

17 142 55,7±0,6 7,5 13,5 51 42 88 

18 316 55,5±0,5 8,1 14,6 51 42 118 

19 211 55,7±0,5 7,2 13,0 48 43 79 

20 190 54,9±0,6 8,5 15,5 52 42 95 

 

ʇʦʢʘʟʘʪʝʣʠ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (ʆɻʂ) ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʙʲʝʤ ʪʝʣʘ, ʨʘʟʚʠʪʠʝ ʛʨʫʜʥʳʭ, 

ʩʧʠʥʥʳʭ ʤʳʰʮ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ. ɺ ʦʙʩʣʝʜʫʝʤʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʆɻʂ ʥʝ ʚʳʷʚʣʝʥʦ (ʪʘʙʣʠʮʘ3). 

ʊʘʙʣʠʮʘ 3 - ʆʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (ʩʤ) ʜʝʚʫʰʝʢ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 17 ï 

20 ʣʝʪ 

 

ɺʦʟʨʘʩʪ 

(ʣʝʪ) 
n M±m ŭ Cv ʄʦ Min max 

17 142 82,8±0,4 5,1 6,2 81 72 102 

18 316 82,7±0,3 4,7 5,7 83 71 118 

19 211 83,2±0,3 4,3 5,2 84 73 96 

20 190 83,3±0,4 5,1 6,1 83 70 109 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʪʝʣʘ ʩʪʫʜʝʥʪʦʢ-ʢʘʟʘʰʝʢ 17ï20 ʣʝʪ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʘ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥ ʜʠʘʧʘʟʦʥ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 155 ʜʦ 165 ʩʤ (64,9 

%). ʋ 17,3 % ʩʪʫʜʝʥʪʦʢ ʧʦʢʘʟʘʪʝʣʴ ʜʣʠʥʳ ʪʝʣʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 165 ʜʦ 170 ʩʤ, ʫ 10,2% 

ʜʝʚʫʰʝʢ ï ʦʪ 150 ʜʦ 155 ʩʤ, ʫ 5,8 % ʜʝʚʫʰʝʢ ï ʦʪ 170ï175 ʩʤ, ʫ 1 % ʩʪʫʜʝʥʪʦʢ ï ʦʪ 145 ʜʦ 149 ʩʤ ʠ ʫ 

0,8 % ʜʝʚʫʰʝʢ ï ʦʪ 175 ʜʦ 180 ʩʤ. 

ʇʦ ʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʩʪʫʜʝʥʪʦʢ ʚ ʚʦʟʨʘʩʪʝ 17ï20 ʣʝʪ 

ʩʦʩʪʘʚʠʣʘ 161,1Ñ0,2. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʥʪʠʣʴʥʦʡ ʪʘʙʣʠʮʳ 51 % ʩʪʫʜʝʥʪʦʢ ʠʤʝʣʠ ʜʣʠʥʫ ʪʝʣʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʦʪ 25 ʜʦ 75 ʮʝʥʪʠʣʝʡ). ʋʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ ʫʩʪʘʥʦʚʣʝʥ ʫ 12,1 % ʜʝʚʫʰʝʢ, ʚʳʩʦʢʦʝ ï 9,1 %, ʚʳʩʦʢʦʨʦʩʣʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚʩʝʛʦ ʫ 3,4 %. 

ʌʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʠʤʝʣʠ 16,2%, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ï ʫ 5,5%. ʋ 2,7% ʜʝʚʫʰʝʢ 

ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʪʝʣʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʠʟʢʦʨʦʩʣʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʯʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʥʳ ʪʝʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥʘʤ ʮʝʥʪʠʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʮʝʥʪʠʣʴʥʦʡ ʪʘʙʣʠʮʳ 17ï20 ʣʝʪ (n=859) ʯʫʪʴ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʜʝʚʫʰʝʢ (51,7 %) 

ʠʤʝʣʠ ʤʘʩʩʫ ʪʝʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʄʘʩʩʘ ʪʝʣʘ ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ ʚʳʷʚʣʝʥʘ ʫ 14,0 %, ʥʠʟʢʠʝ ï ʫ 7,6 %, ʦʯʝʥʴ ʥʠʟʢʠʝ ï ʫ 2,4 % ʩʪʫʜʝʥʪʦʢ. ʉʪʫʜʝʥʪʦʢ ʩ ʤʘʩʩʦʡ 

ʪʝʣʘ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʚʳʷʚʣʝʥʦ 13,9 %. ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʩʪʫʜʝʥʪʢʠ, ʠʤʝʶʱʠʝ ʚʳʩʦʢʠʝ ʠ 

ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ ʪʝʣʘ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 7,9 %, 3,0 %).  

ʇʨʠ ʘʥʘʣʠʟʝ ʮʝʥʪʠʣʴʥʦʡ ʪʘʙʣʠʮʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚ ʚʦʟʨʘʩʪʝ 17ï

20 ʣʝʪ (n=859) ʫ 53,4 % ʩʪʫʜʝʥʪʦʢ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ (ʦʪ 25 ʜʦ 75 

ʮʝʥʪʠʣʝʡ). ʋʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʫʩʪʘʥʦʚʣʝʥ ʫ 14,6 % ʜʝʚʫʰʝʢ, ʚʳʩʦʢʠʡ ï 

7,6 %, ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʦʪʤʝʯʝʥ ʫ 3,1 %. ʌʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʠʤʝʣʠ 14,8%, ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ï ʫ 5,2 % ʠ ʦʯʝʥʴ ʥʠʟʢʠʡ ï ʫ 2,0 % ʜʝʚʫʰʝʢ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʯʘʩʪʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠʤʝʝʪ ʘʩʠʤʤʝʪʨʠʯʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʩʤʝʱʝʥʥʦʝ ʚ ʩʪʦʨʦʥʫ ʧʨʝʦʙʣʘʜʘʥʠʷ ʩʪʫʜʝʥʪʦʢ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ, ʥʠʟʢʠʤ ʠ ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʎʝʥʪʠʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʚʫʰʝʢ ʢʦʨʝʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ ʜʘʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ɿʥʘʯʝʥʠʷ ʜʣʠʥʳ, ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʢʘʟʘʰʝʢ ʚ ʦʩʥʦʚʥʦʤ ʥʝ ʚʳʭʦʜʠʣʠ 

ʟʘ ʨʘʤʢʠ ʯʝʪʚʝʨʪʦʛʦ ʤʝʞʮʝʥʪʠʣʴʥʦʛʦ ʢʦʨʠʜʦʨʘ ʥʦʨʤʘʪʠʚʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ.  

 

ʊʘʙʣʠʮʘ 4 - ʎʝʥʪʠʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʚʫʰʝʢ 

ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ 

ɺʦʟʨʘʩʪ n M Min Max 
ʎʝʥʪʠʣʠ 

3 10 25 50 75 90 97 

ɼʣʠʥʘ ʪʝʣʘ 

17 ʣʝʪ 
142 160,5 150 172 

150 154 157 160,5 164 167 170

,5 

18 ʣʝʪ 
316 160,8 148 178 

150 154 157 161 164 168 170

,5 

19 ʣʝʪ 211 162,0 148 176 152 155 158 162 166 169 173 

20 ʣʝʪ 190 161,0 146 177 150 154 157 161 164 168 172 

ʄʘʩʩʘ ʪʝʣʘ 

17 ʣʝʪ 142 55,7 42 88 45 46 51 54,2 60 65 70 

18 ʣʝʪ 316 55,5 42 118 45 47 50 54,1 60 65 69 

19 ʣʝʪ 211 55,7 43 79 45 47 50 54,5 60 65 71 

20 ʣʝʪ 190 54,9 42 95 44 46 48 53,9 59 65 73 

ʀʄʊ 

17 ʣʝʪ 
142 21,6 16,3 31,2 

17,7 18,4 19,4 21,5 23,4 24,8 26,

5 

18 ʣʝʪ 
316 21,4 16,5 39,9 

17,5 18,6 19,7 21,1 22,9 24,4 26,

8 

19 ʣʝʪ 
211 21,2 15,9  30,7 

17,3 18,3 19,6 21,1 22,6 24,3 26,

7 

20 ʣʝʪ 190 21,2 15,8 37,6 17,3 18,0 19,2 20,8 22,4 24,6 28,



24 
 

4 

ʆɻʂ 

17 ʣʝʪ 
142 82,8 72 102 

75 77 79,5 82 86 89 92,

5 

18 ʣʝʪ 316 82,7 71 118 75 77 80 82,3 85 88 92 

19 ʣʝʪ 211 83,2 73 96 76 78 80 83 85,5 89 93 

20 ʣʝʪ 190 83,3 70 109 75 78 80 83 85,5 89,5 94 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʮʝʥʪʠʣʴʥʳʝ ʪʘʙʣʠʮʳ ʦʩʥʦʚʥʳʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʠʟʤʝʨʝʥʠʡ ʫ ʧʨʘʢʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭʩʪʫʜʝʥʪʦʢ 17 ï 20 ʣʝʪ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʦʨʠʝʥʪʠʨʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʣʠʮ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [6]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʘʣʴʥʝʡʰʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʙʱʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʝʚʫʰʝʢ.  
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ʉʊʋɼɽʅʊ פʓɿɼɸʈɼʓר ʎɽʅʊʀʃʔ ʊʀʇʊɯ ʂɽʉʊɽʃɽʈɯ ɹʆʁʓʅʐɸ ʅɽɻɯɿɻɯ 

ɸʅʊʈʆʇʆʄɽʊʈʀʗʃʓפ ʂᴆʈʉɽʊʂɯʐʊɽʈɯ 

 

ʄʘϨʘʣʘʜʘ ʘʣʳʥϤʘʥ ʘʥʪʨʦʧʦʤʝʪʨʠʷʣʳϨ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ 17 ï 20 ʞʘʩʪʘϤʳ ϨʘʟʘϨ 

ʩʪʫʜʝʥʪ ϨʳʟʜʘʨʳʥʳϬ ʬʠʟʠʢʘʣʳϨ ʜʘʤʫʳʥʳϬ ʥʝʛʽʟʛʽ ʢϺʨʩʝʪʢʽʰʪʝʨʽʥʽϬ ʮʝʥʪʠʣʴ ʢʝʩʪʝʣʝʨʽ 

Ϩϰʨʘʩʪʳʨʳʣʜʳ. 

 

MAIN ANTHROPOMETRIC INDICATORS OF STUDENTS BY TABLES OF THE                         

CENTIAL TYPE  

Zh.T. Suyundikova 

 

In the article, on the basis of the obtained anthropometric data, centile tables of the main 

parameters of the physical development of female students of Kazakh nationality at the age of 17 to 20 

years were compiled. 
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ʊ. ʅײʨʣʘʥץʳʟʳ  

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ʊɯʃ ɾᴄʅɽ ɸʃɸʐ ʄױʈɸʊʓ 

 

ɸʥʥʦʪʘʮʠʷ: ɹʝʨʽʣʛʝʥ ʤʘϨʘʣʘʜʘ ɸʣʘʰ ʟʠʷʣʳʣʘʨʳ ʢϺʪʝʨʛʝʥ ʽʨʛʝʣʽ ʤϸʩʝʣʝʥʽϬ ʙʽʨʽ ï ʪʽʣ ʤϸʩʝʣʝʩʽ, 

ʙϮʛʽʥʛʽ ʙʽʟ Ϻʤʽʨ ʩϮʨʽʧ ʦʪʳʨϤʘʥ ϨʦϤʘʤ ʪʽʣ ʩʘʣʘʩʳʥʜʘ ϸʣʽ ʜʝ ɸʣʘʰ ʟʠʷʣʳʣʘʨʳ ʢϺʪʝʨʛʝʥ ʤϸʩʝʣʝʣʝʨ 

ʜʝϬʛʝʡʽʥʝʥ ʢϺʪʝʨʽʣʝ ʘʣʤʘʡ ʦʪʳʨϤʘʥʳ ʘʡʪʳʣϤʘʥ. ʉʦʥʜʘʡ-ʘϨ, ʪʽʣ ʪʘϤʜʳʨʳ ʢϺʙʽʥʝ-ʢϺʧ ʙϰϨʘʨʘʥʳϬ 

ʙʝʣʩʝʥʜʽʣʽʛʽʤʝʥ, ʙʠʣʽʢʪʝʛʽ ϨʘʟʘϨ ʘʟʘʤʘʪʪʘʨʳʥʳϬ ϰʣʪʞʘʥʜʳʣʳϨ ϨʘʩʠʝʪʪʝʨʽʥʽϬ ʙʠʽʢʪʽʛʽʤʝʥ 

ʰʝʰʽʣʝʪʽʥʽ ʜʝ ʘʪʘʧ Ϻʪʽʣʛʝʥ. 

 

ʂʽʣʪ ʩϺʟʜʝʨ: ɸʣʘʰ ϰʣʳʣʘʨʳ, ʪʽʣ ʤϸʩʝʣʝʩʽ, ϰʣʪʪʳϨ ʪʽʣ, ʪϸʫʝʣʩʽʟ ʤʝʤʣʝʢʝʪ. 

 

 שʪʳץʘʟʘץ ʘʣʳʩʳ. ɸʣʘʰ ʠʜʝʷʩʳסʦʟץ ʙʽʨʽ ï ɸʣʘʰ שʨʜʝʣʽ  ʘʩʫʣʘʨʳʥʳװʢ שʳ ʪʘʨʠʭʳʥʳץʭʘʣ ץʘʟʘפ

ʤʝʤʣʝʢʝʪʪʽʢ, ʝʣʜʽש ʪײʪʘʩʪʳץ  ʠʜʝʷʩʳ ʙʦʣʘʪʳʥ.  פʘʟʘץ ʜʘʣʘʩʳʥ ʘʟʘʪʪʳץ ʠʜʝʷʩʳʥʘ ʞײʤʳʣʜʳʨסʘʥ ɸʣʘʰ 

  .ʳʪ ᴇʪʢʝʥ ʩʘʡʳʥ ʘʨʪʧʘʩʘ ʢʝʤʽʤʝʨʽ ʩᴇʟʩʽʟץʳʟʳ ʫʘשʤʘ  שʳʣʳʤʳʥʳסʪʘʨʠʭʳ ʤʝʥ ʪʘ שʘʣʳʩʳʥʳסʦʟץ

ɸʣʘʰ ץʘʡʨʘʪʢʝʨʣʝʨʽ ʪʫסʘʥ ʭʘʣץʳʥʳש ʢᴇʟʽʥ ʘʰʳʧ, ײʣʪʪʳץ ʨʫʭʳʥ ʦʷʪʳʧ, ʙʽʣʽʤ ʥᴅʨʽʤʝʥ 

ʩʫʩʳʥʜʘʪʳʧ, ʙʽʨʪʝ-ʙʽʨʪʝ ʪᴅʫʝʣʩʽʟ ʝʣ ʙʦʣʫסʘ ʞʝʪʢʽʟʫʜʽץ שʠʳʥ ʜʘ ʙʦʣʩʘ, ʝש ʩʝʥʽʤʜʽ ʞʦʣʳʥ ʪʘשʜʘʧ ʘʣʜʳ. 

ʉʘʷʩʠ ʪᴅʫʝʣʩʽʟʜʽʢʢʝ ץʦʣ ʞʝʪʢʽʟʫ ʨʫʭʘʥʠ ʝʨʢʽʥʜʽʢʪʽ ʦʨʥʘʪʫʜʘʥ, ʩʘʫʘʪʪʘʥʫʜʘʥ, ʢװʰʪʽ ʩʘʷʩʠ ʢװʰʪʝʨʜʽ 

 ʣʪ ʝʪʝʪʽʥײ ʣʪʪʳײ ʘʡʨʘʪʢʝʨʣʝʨʽץ ʩʽʥʜʽ. ɸʣʘʰװʪ ץʳʥ ʟʠʷʣʳʣʘʨ ʘʥʳסʡʳʤʜʘʩʪʳʨʫʜʘʥ ʙʘʩʪʘʣʘʪʳʥʜʳײ

 ʙʽʨʽ שʘʫʳʤ ʢᴇʪʝʨʛʝʥ ʽʨʛʝʣʽ ʤᴅʩʝʣʝʥʽץ ʘʥʳ ʙʝʣʛʽʣʽ. ʉʦʣ ʟʠʷʣʳסʘ ʩʘʣסʘʥʳ, ʞʦʣסʘʜʘʫ ʽʩʪʝʨʜʽ ʙʘʩʪʘץ ʘʜʘʫץ

ï ʪʽʣ ʤᴅʩʝʣʝʩʽ. ʂʝʟ ʢʝʣʛʝʥ ʭʘʣʳץ ᴅʣʝʫʤʝʪʪʽʢ ʢʝשʽʩʪʽʢʪʝʛʽ ʜʘʤʫ ʙʘʨʳʩʳʥʜʘ ʪʝʢ ץʘʥʘ ᴇʟʽʥʽש ʪʽʣʽʥ, ʥʝʤʝʩʝ 

ʜʽʣʽʥ סʘʥʘ ʝʤʝʩ, ʩʦʣʘʨ ʘʨץʳʣʳ ʞʘʣʧʳ ʨʫʭʘʥʠ ʞᴅʥʝ ʩʘʷʩʠ ʙʦʣʤʳʩʳʥ ʜʘ ץʘʣʳʧʪʘʩʪʳʨʘʪʳʥʳ  ʙʝʣʛʽʣʽ. 

 ʟʠʷʣʳʣʘʨʳ ץʘʟʘץ ʘʞʝʪʪʽʣʽʛʽʥץ ʨʘʣʳʥʘ ʘʡʥʘʣʫײץ ʞʝʪʝʢʰʽ שᴇʟʽʥʜʽʢ ʪʽʣʽ ʞʘʟʙʘ ʤᴅʜʝʥʠʝʪʽʥʽ שʪʳץʘʟʘפ

ʞʘץʩʳ ʪװʩʽʥʜʽ. ɸʣʘʰ ʟʠʷʣʳʣʘʨʳ ᴄʣʠʭʘʥ ɹᴇʢʝʡʭʘʥ, ʄײʩʪʘʬʘ ʐʦץʘʡ, ɸʭʤʝʪ ɹʘʡʪײʨʩʳʥײʣʳ, ʍʘʣʝʣ 

ɼʦʩʤײʭʘʤʝʜײʣʳ, ʄʽʨʞʘץʳʧ ɼʫʣʘʪײʣʳ, ʍʘʣʝʣ נʘʙʙʘʩײʣʳ, ʄײʭʘʤʝʜʞʘʥ ʊʳʥʳʰʙʘʡײʣʳ ʪʘסʳ ʜʘ 

ʙʘʩץʘʣʘʨ ʙʘʩʪʘסʘʥ ʨʫʭʘʥʠ ʤᴅʩʝʣʝʣʝʨ ʙװʛʽʥʛʽ פʘʟʘץʩʪʘʥʥʳש ʪᴅʫʝʣʩʽʟʜʽʢ ʤײʨʘʪʪʘʨʳʤʝʥ ʩʘʙʘץʪʘʩʳʧ 

ʞʘʪʳʨ. ʉʦʣʘʨʜʳש ʽʰʽʥʜʝʛʽ ʝש ʥʝʛʽʟʛʽʩʽ ï ץʘʟʘץ ʪʽʣʽʥʽש ʤᴅʩʝʣʝʩʽ ʙʦʣʘʪʳʥ. ʆʣʘʨ ʝש ʘʣʜʳʤʝʥ, ץʘʟʘץ 

ʙʘʣʘʩʳʥʳש ʙʽʨ-ʙʽʨʽʤʝʥ ʧʽʢʽʨ ʘʣʤʘʩʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʤʝʨʟʽʤʜʽ ʙʘʩʧʘʩᴇʟ ײץʨʘʣʳʥ ʰʳסʘʨʜʳ. 

 .ʳ ʤʝʥ ʪʽʣʽʥʝ ʘʡʥʘʣʜʳסʣʘײץ ,ʢᴇʟʽ שʣʪʪʳײ ò ʛʘʟʝʪʽץʘʟʘפʘʧò ʧʝʥ ñץʳʰ ʞʫʨʥʘʣʳ ñɸʡסשײʪ שʪʳץʘʟʘפ

ɸʣʘʰ ץʘʡʨʘʪʢʝʨʣʝʨʽʥʽײשʣʪʪʳץ ʩʘʥʘʥʳ ʦʷʪʫʜʘסʳ ʨʦʣʽ  ʦʨʘʩʘʥ ʟʦʨ ʙʦʣʜʳ. ʆʣʘʨʜʳש ᴇʪʢʝʥ  

 ʘʥסʨʽʧ ʦʪʳʨװʙʘʩʳʥʜʘ ᴇʤʽʨ ʩ שʘʩʳʨʜʳס ʍʍɯ שʘʥ ʦʡ- ʧʽʢʽʨʣʝʨʽʥʽסʙʘʩʳʥʜʘ ʪʽʣ ʪʫʨʘʣʳ ʘʡʪʳʣ שʘʩʳʨʜʳס

ʙʽʟʜʝʨ װʰʽʥ ʜʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʦʪʳʨסʘʥʳ ʙʝʣʛʽʣʽ. ɹװʛʽʥʛʽ ʙʽʟ ᴇʤʽʨ ʩװʨʽʧ ʦʪʳʨסʘʥ ץʦסʘʤ ʪʽʣ ʩʘʣʘʩʳʥʜʘ ᴅʣʽ 

ʜʝ ɸʣʘʰ ʟʠʷʣʳʣʘʨʳ ʢᴇʪʝʨʛʝʥ ʤᴅʩʝʣʝʣʝʨ ʜʝשʛʝʡʽʥʝʥ ʢᴇʪʝʨʽʣʝ ʘʣʤʘʡ ʦʪʳʨסʘʥʳʥ ʤʦʡʳʥʜʘʫʳʤʳʟ ʢʝʨʝʢ. 

  ɸʣʘʰ ץʘʡʨʘʪʢʝʨʣʝʨʽʥʽץ ,שʘʟʘץ ץʘʣʘʤʛʝʨʣʝʨʽʥʽש ʧʽʢʽʨʣʝʨʽʥ  ʙʘʩʰʳʣʳץץʘ ʘʣʘ ʦʪʳʨʳʧ ʘʪץʘʨʘʨ 

ʞײʤʳʩʪʘʨ ʙװʛʽʥʛʽ ײʨʧʘץ ʘʣʜʳʥʜʘ ײʰʘʥ ʪʝשʽʟ. ɾװʩʽʧʙʝʢ ɸʡʤʘʫʳʪʦʚ: çɸʥʘ ʪʽʣʽʥ ʙʽʣʽʧ ʪײʨʳʧ, ʙᴇʪʝʥʰʝ 

ʞʘץʩʳ ʩᴇʡʣʝʩʝש, ʙײʣ ï ʩװʡʽʥʽʰ. ɸʥʘ ʪʽʣʽʥ ʙʽʣʤʝʡ ʪײʨʳʧ, ʦʨʳʩʰʘ ʞʘץʩʳ ʩᴇʡʣʝʩʝש, ʙײʣ ï ʢװʡʽʥʽʰè[1] 

ʜʝʛʝʥ ʝʜʽ. ɽʣʽʤʽʟʜʝʛʽ ʪʽʣ ʩʘʷʩʘʪʳʥʘ ץʘʪʳʩʪʳ ʘʡץʳʥ ʤʘץʩʘʪʪʳ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʙʘʨʰʘʤʳʟ, ʙװʢʽʣ 

ʟʠʷʣʳ ץʘʫʳʤ, ʝʣ ʙʦʣʳʧ, ᴅʩʽʨʝʩʝ ʙʽʟʜʝʨ ʞʘʩʪʘʨ ץʘʟʘץ ʪʽʣʽʥʽש ʤʝʤʣʝʢʝʪʪʽʢ ʤᴅʨʪʝʙʝʩʽʥ, ʷסʥʠ ʝʣʽʤʽʟʜʝʛʽ 

ʙʘʩʳʤʜʳסʳʥ װʥʝʤʽ ʥʘʩʠʭʘʪʪʘʧ ʞװʨʫʽʤʽʟ ץʘʞʝʪ. 

 ʪᴅʨʙʠʝʩʽʥ, ʩʘʣʪ שʘ ʝʣʜʽץʙʘʩ שʪʽʣʽʥʜʝ  ʙʽʣʽʤ ʘʣʫʳ ʜʝʛʝʥ ʩᴇʟ ʦʥʳ שʘ ʝʣʜʽץʙʘʩ שʙʘʣʘʩʳʥʳ ץʘʟʘפ 

ʜᴅʩʪװʨʽʥ ʙʦʡʳʥʘ ʩʽשʽʨʫʽ ʙʦʣʳʧ ʰʳסʘʜʳ. ʆʩʳʥʳ ɸʣʘʰ ʟʠʷʣʳʣʘʨʳ ʙײʜʘʥ ʙʽʨ סʘʩʳʨ ʙײʨʳʥ סײʳʥʳʧ, 

ʩᴇʟʙʝʥ ʜʝ, ʽʩʧʝʥ ʜʝ ʰʝʰʫʛʝ ʪʳʨʳʩץʘʥ. 

ɽʣʙʘʩʳʤʳʟ ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚ ᴇʟʽʥʽש çפʘʟʘץʩʪʘʥ-2050 ʉʪʨʘʪʝʛʠʷʩʳè: ץʘʣʳʧʪʘʩץʘʥ ʤʝʤʣʝʢʝʪʪʽש 

ʞʘשʘ ʩʘʷʩʠ ʙʘסʳʪʳè ʘʪʪʳ ɾʦʣʜʘʫʳʥʜʘ çʈʫʭʘʥʠ ʜʘʤʫʜʘ ʥʝʛʽʟʛʽ ʨᴇʣʛʝ ᴅʨץʘʰʘʥ ʠʥʪʝʣʣʠʛʝʥʮʠʷ ʠʝ... 

ɹʽʟʜʽץ שʦסʘʤʳʤʳʟʜʳץ שʘʟʽʨʛʽ ʢᴇʟץʘʨʘʩʪʘʨʳʥʳש ʥʝʛʽʟʽʥ ʜᴅʣ ʦʩʳ ʠʥʪʝʣʣʠʛʝʥʮʠʷ ʙʝʨʫʽ ʢʝʨʝʢ. 

ʀʥʪʝʣʣʠʛʝʥʮʠʷ ץʘʣʳʧʪʘʩץʘʥ ʤʝʤʣʝʢʝʪ ʢʝʟʝשʽʥʜʝ ʞʘשʘ ʞʘʣʧʳײʣʪʪʳײץ ץʥʜʳʣʳץʪʘʨ ʞʘʩʘʫʜʘ ʘʣʜʳסשʳ 

 ʘ ʪʠʽʩè[2]ʜʝʧסʣʰʳʥʳʩʪʳ ʙʦʣʫײץ ʘץץʘ ʩʘʡ ʞᴅʥʝ ʙʦʣʘʰʘסʰ ʙʦʣʫʳ ʢʝʨʝʢ. ʆʣʘʨ ʟʘʤʘʥװʘʪʘʨʣʳ ʢץ

ʙʝʣʛʽʣʝʧ ʙʝʨʛʝʥ ʙʘʩʳʤʜʳץʪʘʨʳʥ ʞʘʩʪʘʨ װʥʝʤʽ ʙʘʩʰʳʣʳץʪʘ ײʩʪʘʫʳʤʳʟ ץʘʞʝʪ. פʘʟʽʨʛʽ ʟʠʷʣʳ 

 ץʨʧʘײ שʘʣʳʧʪʘʩʪʳʨʫ, ʦʥʳ ᴇʩʢʝʣʝץ ʘʥ ʙʘʩʪʳ ʤʽʥʜʝʪ- ʤʝʤʣʝʢʝʪʰʽʣ ʨʫʭʪʳסʨײʘʣʜʳʥʜʘ ʪ  שʘʫʳʤʥʳץ

ʙʦʡʳʥʘ ʩʽשʽʨʫ. ɸʜʘʤ ʙʦʡʳʥʜʘ ʦʪʘʥʰʳʣ ʨʫʭʪʳ ʪᴅʨʙʠʝʣʝʡʪʽʥ - ʪʽʣ ʪʘסʳʣʳʤʳ. ᴆʟ ʘʥʘ ʪʽʣʽʥʜʝ  

ʪᴅʨʙʠʝʣʝʥʛʝʥ ײʨʧʘץ ʙʦʡʳʥʜʘ ײʣʪʪʳץ ʤʽʥʝʟ ץʘʣʳʧʪʘʩʳʧ, ײʣʪʪʳץ ʪᴅʣʽʤ-ʪᴅʨʙʠʝʥʽש ʢᴇʟʽʥʝ ʘʡʥʘʣʘʜʳ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʪʽʣʜʽʢ ץʦʣʜʘʥʳʩʪʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʘץʧʘʨʘʪʧʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʜʽʛʽ ʙʝʣʛʽʣʽ ʞʘʡʪ. 

ʄʝʤʣʝʢʝʪʪʽʢ ʪʽʣʜʝ ʙʽʣʽʤ ʙʝʨʫʜʽש ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʘ ʙʝʨʫ ʤʘץʩʘʪʳʥʜʘ ʦʡʣʳ, ʦʨʘʡʣʳ ʽʩʪʝʨʜʽ 

ʘʪץʘʨʫʜʳ ץʦʣסʘ ʘʣסʘʥ ʘʙʟʘʣ. ʆʩʳʜʘʥ ʪᴅʨʙʠʝ-ʦץʫ ʦʨʳʥʜʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʢʽʪʘʧʪʘʨ ʰʳסʘʨʫ, ʫʘץʳʪ 

ʪʘʣʘʙʳʥʘ ʩʘʡ ʢʠʥʦʬʠʣʴʤʜʝʨ, ʤʫʣʴʪʬʠʣʴʤʜʝʨ, ʤʫʣʴʪʠʤʝʜʠʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʰʳסʘʨʫ ʤᴅʩʝʣʝʩʽ 
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ʪʫʳʥʜʘʡʜʳ. ɽש ʙʘʩʪʳʩʳ ï ײʣʪʪʳץ ʪʽʣ ײʣʪʪʳץ ʩʘʥʘʥʳײ ,שʣʪʪʳץ ʥʘʤʳʩʪʳש ʞʦסʘʨʳʣʳסʳʥʘ, ʦʥʳש 

 ץʘʟʘץ ʜʘשʘʟʽʨʛʽ ʪʘפ .ʘʞʝʪץ ʘʨʤʘʫʳʤʳʟסʛʝʡʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʞʘʜʳʤʳʟʜʘʥ ʰʳשʘʞʝʪʪʽʣʽʢ ʜʝץ

ʪʽʣʽʥʽש ʪʘסʜʳʨʳ ץʘʟʘץʪʳש ᴇʟ ץʦʣʳʥʜʘ. ʊʽʣ ʪʘסʜʳʨʳ ʢᴇʙʽʥʝ-ʢᴇʧ ʙץײʘʨʘʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽʤʝʥ, ʙʠʣʽʢʪʝʛʽ 

-ʳʟʙʘʡʜʳ. ʉʦʥʜʘʡסʙʠʽʢʪʽʛʽʤʝʥ ʰʝʰʽʣʝʪʽʥʽ ʜʝ ʜʘʫ ʪʫ שʘʩʠʝʪʪʝʨʽʥʽץ ץʣʪʞʘʥʜʳʣʳײ שʘʟʘʤʘʪʪʘʨʳʥʳ ץʘʟʘץ

ʘץ ʰʳסʘʨʤʘʰʳʣʳץ ץʘʫʳʤ ʙװʛʽʥʛʽ ʟʘʤʘʥסʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʦʩʳʥʜʘʡ ץʘʞʝʪʪʽ ᴇʥʽʤʜʝʨ 

ʰʳסʘʨʫʜʳ ʞʦʣסʘ ץʦʡסʘʥʳ ʜײʨʳʩ. 

 ʳ ʜʘ ʪʽʣʤʝʥסʙʘʷʥʜʳʣʳ שʘʣʳʧʪʘʩʫ ʤʝʥ ʪᴅʫʝʣʩʽʟʜʽʢʪʽץ ʩᴇʟʽʥʜʝ ʝʣ ʙʦʣʳʧ שʣʪ ʞʘʥʘʰʳʨʣʘʨʳʥʳױ

ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʜʽʛʽ ʝʩʢʝʨʪʽʣʛʝʥ. ɹʽʟʜʽש ʫʘץʳʪ װʰʽʥ ʙײʣ ʧʽʢʽʨʣʝʨʜʽש ʙʘסʘʣʳʣʳסʳ ʜʘ ʦʩʳʥʜʘ. ɹײʣ װʨʜʽʩ 

ʩʦʥʘʫ ɸʣʘʰ ץʦʟסʘʣʳʩʳ ʜᴅʫʽʨʽʥʜʝ ʙʘʩʪʘʣסʘʥ ʘʤʘʥʘʪ ʢװʨʝʩʽ, ʪᴅʫʝʣʩʽʟʜʽʛʽʤʽʟʜʽ ʪסײʳʨʣʳ ʝʪʝʤʽʟ ʜʝʩʝʢ, ʦʥʳ 

ʦʨʳʥʜʘʫסʘ ʤʽʥʜʝʪʪʽʤʽʟ.פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʽ ɽʣʙʘʩʳʤʳʟ ʘʪʘʧ ʘʡʪץʘʥʜʘʡ, 

çʙʘʨʰʘ ץʘʟʘץʩʪʘʥʜʳץʪʘʨʜʳ ʙʽʨʽʢʪʽʨʫʜʽש ʙʘʩʪʳ ʬʘʢʪʦʨʳè ʝʢʝʥʜʽʛʽʥ  ᴅʨץʘʰʘʥ ʝʩʪʝ ʩʘץʪʘʫʳʤʳʟ ʢʝʨʝʢ. 

ɸʣʘʰ ץʘʡʨʘʪʢʝʨʣʝʨʽ ᴇʟ ʟʘʤʘʥʳʥʜʘ ʩʦʣ ʜᴅʫʽʨʛʝ ʣʘʡʳץ ʢᴇʨʢʝʤ ʰʳסʘʨʤʘʣʘʨ ʪʫʜʳʨʜʳ, ʘץʧʘʨʘʪ 

 ץʘʟʘץ שʪʝʭʥʦʣʦʛʠʷʥʳ ץʧʘʨʘʪʪʳץʘʩʳʨ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʳʧ, ʘס  ʘʨʜʳ. ɸʣ ʙʽʟסʨʘʣʜʘʨʳʥ ʰʳײץ

ʪʽʣʽʥʜʝʛʽ װʣʛʽʣʝʨʽʥʝ ʙʝʪ ʙײʨʫʳʤʳʟ ʢʝʨʝʢ.  ɾʘʣʧʳ ץʦסʘʤʜʳץ ʩʘʥʘʥʳש ʞʦסʘʨʳ ʨʫʭʘʥʠʣʳץץʘ, 

ʙʽʣʽʤʜʽʣʽʢʢʝ ץʘʨʘʡ ײʤʪʳʣʫʳ, ᴅʨʙʽʨ ʘʟʘʤʘʪʪʳש ʩʘʫʘʪʪʳ ʜʘ ʘץʳʣʜʳ ʙʦʣʫʳ ᴅʣʝʫʤʝʪʪʽʢ ʜװʥʠʝʜʝʛʽ 

ʞʝʪʽʣʫʜʽ, װʡʣʝʩʽʤʜʽʣʽʢʪʽ ᴇʨʢʝʥʜʝʪʝ ʪװʩʝʪʽʥʽʥʝ ʍʍ סʘʩʳʨʜʳש ʙʘʩʳʥʜʘ ᴇʤʽʨ ʩװʨʛʝʥ ײʣʪ ʟʠʷʣʳʣʘʨʳ 

 ʣʪ ʪᴅʫʝʣʩʽʟʜʽʛʽʤʝʥײ ʨʘʪʪʘʨʳײʠʜʝʷʣʘʨʳ, ʥʝʛʽʟʛʽ ʤ שᴇʤʽʨʰʝ שʘʡʨʘʪʢʝʨʣʝʨʽʥʽץ ʣʢʝʥ ʤᴅʥ ʙʝʨʛʝʥ. ɸʣʘʰװ

ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥ ʢᴇʨʝʤʽʟ. ʆʩʳʥʰʘ ʵʪʥʦʩʪʳש ʙʘʩʳʥ ʙʽʨʽʢʪʽʨʝʪʽʥ ʢװʰ ï ץʘʟʘץ ʭʘʣץʳ. ɸʣ ʭʘʣʳץʪʳש 

ʢװʰʽ ʜʝ, ʙʘʡʣʳסʳ ʜʘ ʪʽʣʜʝ. ɹʘʨʣʳץ ʨʫʭʘʥʠ, ʤᴅʜʝʥʠ ײץʥʜʳʣʳץʪʘʨʜʳ ʩʘץʪʘʧ, ײʨʧʘץʪʘʥ ײʨʧʘץץʘ, ʍʍɯ 

 ʪʽʣʽ. ʈʫʭ, ʩʘʥʘ ʪᴅʫʝʣʩʽʟʜʽʛʽʥ ץʘʟʘץ ʘʩʠʝʪʪʽץ ,ï ʪʽʣ ץʥʜʳʣʳײץ ʣʳײ ʘ ʘʤʘʥ ʘʣʳʧ ʞʝʪʢʝʥסʘʩʳʨס

 שʘʣʳʧʪʘʩʪʳʨʘʪʳʥ ʥʝʛʽʟ ï ʘʥʘ ʪʽʣʽʤʽʟ, ʤʝʤʣʝʢʝʪʪʽʢ ʪʽʣʽʤʽʟ. ᴆʡʪʢʝʥʽ ʪʽʣʽʤʽʟ ï ʨʫʭʘʥʠʷʪʳʤʳʟʜʳץ

ʽʨʛʝʪʘʩʳ, ײʣʪʪʳץ ʙʦʣʤʳʩʳʤʳʟʜʳש ʘʡʥʘʩʳ, ץʘʟʘץʪʳסʳʤʳʟʜʳש, ɸʣʘʰ ײʨʧʘסʳ ʝʢʝʥʜʽʛʽʤʽʟʜʽש ʙʘʩʪʳ 

ʙʝʣʛʽʩʽ. פʘʟʘץ ʘסʘʨʪʫʰʳʣʘʨʳʥʳשʘʤʘʥʘʪʳ ײʨʧʘץʪʘʥ ײʨʧʘץץʘ ʞʘʣסʘʩʳʧ, ʙʦʩʪʘʥʜʳץ ʧʝʥ ʪᴅʫʝʣʩʽʟʜʽʢʪʽ, 

ʘʟʘʪʪʳץ ʧʝʥ ʜʝʨʙʝʩ ʜʘʤʫʜʳ ʘשʩʘסʘʥ ײʣʪ ʨʫʭʳʥ ʰʳשʜʘʫʤʝʥ ʙʦʣʜʳ.  

ɸʣʘʰ ץʦʟסʘʣʳʩʳʥʳש ʪʘסʳʣʳʤʳ, ʦʣʘʨ  ʞװʨʽʧ ᴇʪʢʝʥ ʞʦʣ, ʢװʨʝʩʽ, ʘץʳʥ ʞʘʟʫʰʳʣʘʨʳʤʳʟʜʳש 

 ,ʣʢʝʥʽʥʝ ʜʝװ שʙʘʣʘʩʳʥʳ ץʘʟʘץ ʘʥסʘʥ, ʝʛʝʤʝʥ ʝʣ ʙʦʣסʨײץ ʠʙʨʘʪʪʳ ʦʡ ï ʪᴅʫʝʣʩʽʟ ʤʝʤʣʝʢʝʪס  ʘʣʘʤʳʥʘʥץ

ʢʽʰʽʩʽʥʝ ʜʝ סʠʙʨʘʪ ʙʦʣʫסʘ ʪʠʽʩʪʽ. ɸʣʘʰ ʟʠʷʣʳʣʘʨʳʥʳש ʘʟʘʪʪʳװ ץʰʽʥ ʘʣʳʩץʘʥ ʢװʥʜʝʨʽʥʽש ʩʘʣʤʘסʳ ʤʝʥ 

ʙʘסʘʩʳʥ סײʳʥסʘʥ ʩʘʡʳʥ ʙʽʟ ʙװʛʽʥʛʽ ʪᴅʫʝʣʩʽʟʜʽʛʽʤʽʟʜʽש ʤᴅʥʽʥ ʩʝʟʽʥʽʧ, ʙʘʷʥʜʳ ʙʦʣʘʰʘסʳʤʳʟ װʰʽʥ ᴅʨʝʢʝʪ 

ʽʩʪʝʫʛʝ ʜʘʡʳʥ ʙʦʣʘ ʙʝʨʤʝʢʧʽʟ. ɹײʣ ʝש ʘʣʜʳʤʝʥ ᴇʩʢʝʣʝײ שʨʧʘסʳʤʳʟ װʰʽʥ, ץʘʟʘץ ʝʣʽʥʽש ᴇʤʽʨʰʝשʜʽʛʽ 

 .ץʘʜʘʤ ʙʦʣʤʘץ ʘʩʠʝʪʪʽץ ʘʞʝʪʪʽ ᴃᴅʤ ʤʽʥʜʝʪʪʽץ ʰʽʥ ʘʩʘװ

ʂʝʟ ʢʝʣʛʝʥ ʪʽʣʜʽש ʙʦʣʘʰʘסʳ - ʙʘʣʘʣʘʨʜʳש, ʞʘʩ ײʨʧʘץʪʳץ שʦʣʳʥʜʘ ʝʢʝʥʽ ʨʘʩ.  ɹʘʣʘʣʘʨʜʳש ʪʽʣʜʽ 

ʙʽʣʤʝʫʽ, ײʤʳʪʫʳ - ײʣʪץʘ ʪᴇʥʛʝʥ ץʘʫʽʧ. ʉʦʥʜʳץʪʘʥ ʝש ᴅʫʝʣʽ ᴅʨʙʽʨ   ʰʘשʳʨʘץʪʘסʳ ʦʪʙʘʩʳ ʤװʰʝʣʝʨʽᴇʟ 

ʘʥʘ ʪʽʣʽʥʜʝ  ʩᴇʡʣʝʫʽ ʰʘʨʪ. 

çɾʘᴃʘʥʜʘʥʫ-ʥʘסʳʟ ʤᴅʜʝʥʠʝʪʪʽש ʞײʪʘשʜʘʫʳ, ᴃᴅʤ ʨʫʭʘʥʠ ײץʥʜʳʣʳץʪʘʨʜʳש ʘʟʘʡʳʧ ʢʝʤʫʽ. 

ɽʞʝʣʛʽ ʘשʳʟʜʘ ɺʘʚʠʣʦʥ ʤײʥʘʨʘʩʳ ʘʜʘʤʟʘʪʪʳש ʘʩʪʘʤʰʳʣʳסʳ, ʢװʧʽʨ ʧʠסʳʣʳʥʘʥ ʩʘʣʳʥʳʧ, ʩʦʣ ʢʝʩʽʨʜʽש 

ʩʘʣʜʘʨʳʥʘʥ ײץʜʘʡʜʳש ʞʘʟʘʩʳ ʞʝʪʽʧ, ʪʽʣʜʽʢ ʥʝʛʽʟʜʽ ʰʘʡץʘʧ ʞʽʙʝʨʛʝʥ ʜʝʡʜʽ. ɸשʳʟ ʪװʙʽ-ʰʳʥ. ʊᴅשʽʨʣʽʢ 

ʘʩʳʣ ʞʘʨʘʪʳʣʳʩʳʤʳʟʜʳ ʞʦסʘʣʪʳʧ ʘʣʤʘʩ װʰʽʥ ʪʽʣʜʽ, ʦʥʳש ʨʘʫʰʘʥ ʪʘʟʘʣʳסʳʥ ץʦʨסʘʫ ʢʝʨʝʢè-[3]ʜʝʧ 

ʞʘʟʘʜʳ ץʘʟʘץʪʳש ʪʘʣʘʥʪʪʳ ʞʘʟʫʰʳ ץʳʟʳ ɸʡʛװʣ ʂʝʤʝʣʙʘʝʚʘ ᴇʟʽʥʽש çʄᴅʞʥװʥ ʞװʨʝʢè ʘʪʪʳ ʵʩʩʝʣʝʨ 

ʢʽʪʘʙʳʥʜʘ. 

ʉʦʥʜʳץʪʘʥ, ץʘʟʘץ ʪʽʣʽʥʽש ʪʘסʜʳʨʳ ץʘʟʘץʪʳש ᴇʟʽʥʽץ שʦʣʳʥʜʘ. 
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ʊ.ʅײʨʣʘʥץʳʟʳ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦʜʥʷʪʳʡ 

ʠʥʪʝʣʣʠʛʝʥʮʠʝʡ ɸʣʘʰ ï ʨʦʜʥʦʡ ʷʟʳʢ, ʝʛʦ ʨʦʣʴ ʠ ʩʪʘʪʫʩ ʚ ʦʙʱʝʩʪʚʝ. ʇʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʜʣʷ 

ʧʦʜʥʷʪʠʷ ʩʪʘʪʫʩʘ ʨʦʜʥʦʛʦ ʷʟʳʢʘ, ʩ ʧʦʤʦʰʴʶ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʘ ʧʘʪʨʠʦʪʠʟʤʘ ʩʨʝʜʠ 

ʤʦʣʦʜʝʞʠ. 
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LANGUAGE AND  IDEA ALASH  

ʊ.Nurlankyzy 

 

 This article discusses one of the fundamental questions raised by the intelligentsia of Alash ï 

native language, its role and status in society. Ways of solving problems to raise the status of the 

nativelanguage, with the aid of increasing the sense of patriotism among young people. 

 

 
ᴄʆɾ: 347.2 

ɸ.ʂʘʙʳʣʛʘʣʠʝʚʘ,  ʂʫʣʤʳʰʝʚʘ ʅ. ɸ.  

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ʄנױɸʃɯʄ ʄɽʅ ʆפʋʐʓ ɸʈɸʉʓʅɼɸנʓ פɸʈʓʄ-פɸʊʓʅɸʉ 

 

ɸϬʜʘʪʧʘ: ʄʘϨʘʣʘʜʘ ʧʝʜʘʛʦʛʠʢʘʣʳϨ Ϩʘʨʳʤ-ϨʘʪʳʥʘʩʪʳϬ ʥϸʪʠʞʝʩʽ  ʘʨϨʳʣʳ ʤϰϤʘʣʽʤ ʦϨʫʰʳʥʳ 

ʪʘʥʳʧ-ʙʽʣʫʤʝʥ Ϩʦʩʘ, ϸʨ ʦϨʫʰʳʤʝʥ ʜʠʘʣʦʛϨʘ ʪϮʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʘϨʧʘʨʘʪʪʘʨ ʙʝʨʽʣʛʝʥ. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʜʝʦʥʪʦʣʦʛʠʷ, ʧʝʜʘʛʦʛʠʢʘʣʳϨ ʤʦʨʘʣʴ, Ϩʘʨʳʤ-Ϩʘʪʳʥʘʩ, ʤϰϤʘʣʽʤ, ʦϨʫʰʳ.  

 

ʊᴅʨʙʠʝʥʽש ʽʩ-ᴅʨʝʢʝʪ ʪװʨʽ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʫʳʥʳש ʤʘשʳʟʜʳ ʬʘʢʪʦʨʳ ʤʝʥ ʘʣסʳʰʘʨʪʳ ʙʦʣʳʧ ʝʨʪʝ 

ʟʘʤʘʥʜʘסʳ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘ ʤʘʪʝʨʠʘʣʜʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʵʚʦʣʶʮʠʷʩʳ, ʦʩʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ 

ʘʜʘʤʥʘʥ ʘʜʘʤסʘ, ײʨʧʘץʪʘʥ ײʨʧʘץץʘ ʪʘʧʩʳʨʫ ʘʨץʳʣʳ ʜʘʤʳʪʫ ʤʝʥ ץʦʣʜʘʫ ץʘʞʝʪʪʽʣʽʛʽ ʙʦʣʜʳ.  

 ,ץʢʝʡʙʽʨ ʵʪʠʢʘʣʳ שʡʝʩʽʥʽװʳʥʜʳ ʜʘʤʫʳ ʙʽʣʽʤ ʙʝʨʫ ʞץʘʨץ שʳʣʳʤ ʤʝʥ ʪʝʭʥʠʢʘʥʳנ

ʜʝʦʥʪʦʣʦʛʠʷʣʳץ  ץʘסʠʜʘʣʘʨʳʥʳש ᴇʟʛʝʨʽʩʽʥʝ ᴅʢʝʣʜʽ. 

ʄʝʤʣʝʢʝʪʽʤʽʟʛʝ ʞʝʢʝ ʢᴅʩʽʙʠ ץʳʟʤʝʪ ʘʪץʘʨʘʪʳʥ ʙʽʨ ʞʘץʪʳ ʤʘʤʘʥʜʘʨ סʘʥʘ ʝʤʝʩ, סʳʣʳʤʠ ʙʽʣʽʤʽ 

ʪʝʨʝש, ʨʫʭʘʥʠ ʜװʥʠʝʩʽ ʙʘʡ, ᴇʟ ʢᴅʩʽʙʠ ʧʘʨʳʟʳʥ ʩʘʥʘʣʳ ʪװʨʜʝ ʦʨʳʥʜʘʡʪʳʥ, ʞʘʥ-ʞʘץʪʳ ʜʘʤʳסʘʥ, 

ʙʝʣʩʝʥʜʽ, ʘʜʘʤʛʝʨʰʽʣʽʛʽ ʤʦʣ ʘʜʘʤʜʘʨ ץʘʞʝʪ. פʦסʘʤ ʩײʨʘʥʳʩʳ çʘʜʘʤ-ʘʜʘʤè ʞװʡʝʩʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʪʽʥ 

ʤʘʤʘʥ ʪײʣסʘʩʳʥʘ, ʦʥʳש ʽʰʽʥʜʝ ײʩʪʘʟʜʘʨסʘ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ ʪʘʣʘʧʪʘʨ ץʦʷʜʳ [1].  

 ʳʟʤʝʪ ʝʪʝʪʽʥ ᴅʨʙʽʨ ʤʘʤʘʥ ʢᴅʩʽʙʠ ʙʽʣʽʢʪʽʣʽʢ ʧʝʥ ʽʩʢʝʨʣʽʢʪʽץ ʜʘ ʘʪʘʣʤʳʰ ʩʘʣʘʜʘשʘʟʽʨʛʽ ʪʘפ

ʤʝשʛʝʨʽʧ ץʘʥʘ ץʦʶ ʪʘʙʳʩʪʳ ץʳʟʤʝʪ װʰʽʥ ʞʝʪʢʽʣʽʢʩʽʟ ʝʢʝʥʽʥ ʞʘץʩʳ ʪװʩʽʥʝʜʽ. ɹײʣ װʰʽʥ ʢᴇʧʪʝʛʝʥ 

ʝʧʪʽʣʽʢʪʝʨ ץʘʞʝʪ, ʩʦʥʳש ʽʰʽʥʜʝ: ʪᴅʨʙʠʝʣʝʥʫʰʽʥʽש ʞʘʡ ʢװʡʽʥ סײʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳ ʪʳשʜʘסʘʥʜʘ ʝʩʪʠ 

ʙʽʣʫ, ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘסʳ ʩʝʨʽʢʪʝʩʪʽʛʽʥʽש ʵʤʦʮʠʦʥʘʣʜʳ ʞʘʡ-ʢװʡʽʥ ʙʘʡץʘʫ, ᴇʟʘʨʘ ʜײʨʳʩ ץʘʨʳʤ-ץʘʪʳʥʘʩ 

ʦʨʥʘʪʘ ʙʽʣʫʽ. ɹײʣ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨʜʽ ʽʩʢʝ ʘʩʳʨʫʜʳש ʞʦʣʜʘʨʳʥ ʘʰʫ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʜʝʦʥʪʦʣʦʛʠʷ 

ʝʥʰʽʩʽʥʜʝ.  

 ʕʪʠʢʘʣʳץ-ʬʠʣʦʩʦʬʠʷʣʳץ ʘʣסʳʰʘʨʪʪʘʨ. פʦסʘʤʥʳש ʜʘʤʫ װʜʝʨʽʩʽʥʜʝ  ʙʝʣʛʽʣʽ ʙʽʨ ᴅʣʝʫʤʝʪʪʽʢ 

ʪʦʧʪʘʨ ʪײʪʘʩʪʳסʳʥ ʩʘץʪʘʧ ץʘʣʫ װʰʽʥ ʘʜʘʤʜʘʨʜʳץ שʘʨʳʤ-ץʘʪʳʥʘʩʪʘʨʳʥ ʨʝʪʪʝʫʜʝ, ʦʣʘʨʜʳש ʽʩ-

ᴅʨʝʢʝʪʪʝʨʽʥ ʢʝʣʽʩʽʤʛʝ ʢʝʣʪʽʨʫʜʝ ʥʘץʪʳ ץʘʞʝʪʪʽʣʽʢ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɸʜʘʤʜʘʨʤʝʥ ʪʽʨʰʽʣʽʢ ᴅʨʝʢʝʪʽʥʽש 

ʪװʨʣʽ ʩʘʣʘʩʳʥʜʘ ץʘʨʳʤ-ץʘʪʳʥʘʩץʘ ʪװʩʢʝʥ ʢʝʟʜʝ, ᴅʨ ʘʜʘʤ ʙʝʣʛʽʣʽ ʙʽʨ ײʩʪʘʥʳʤʜʘʨ ʤʝʥ ʝʨʝʞʝʣʝʨʜʽ 

ʙʘʩʰʳʣʳץץʘ ʘʣʘʜʳ. ɸʜʘʤʥʳץ שʦסʘʤʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ʞᴅʥʝ ʦʥʳש ʤʽʥʝʟ-ײץʣץʳʥ ʨʝʪʪʝʫ װʰʽʥ 

ʤʦʨʘʣʴ ץʘʞʝʪ. ʀ.ʊ.ʌʨʦʣʦʚʪʳש ʙʘʩʰʳʣʳסʳʤʝʥ ʰʳץץʘʥ çʌʠʣʦʩʦʬʠʷʣʳץ ʩᴇʟʜʽʢʪʝè ʙʝʨʽʣʛʝʥ ʘʥʳץʪʘʤʘ 

ʙʦʡʳʥʰʘ: çʤʦʨʘʣʴ ï ʙײʣ ʧʘʨʳʟ ʙʝʥ ʨʫʭʘʥʠ ײץʥʜʳʣʳץʪʘʨ ײץʨʤʝʪʽʥʝ ʠʝ ʙʦʣסʘʥ ʞʝʢʝ-ʜʘʨʘ, ʘʜʘʤʠ ʞᴅʥʝ 

ʨʠʷʩʳʟ ʫᴅʞʜʽʣʽʢ ʥʝʛʽʟʽʥʜʝʛʽ ʘʜʘʤʥʳש ʤʽʥʝʟ-ײץʣץʳ ʤʝʥ ץʦסʘʤʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ʨʝʪʪʝʫʜʽש 

  .ʨʽè [2]װʪʳ ʪץʡʨʳײʪʳ-ʙץʥʜʳʣʳײץ

ʇʝʜʘʛʦʛʠʢʘʣʳץ ʤʦʨʘʣʴ ײʩʪʘʟʜʳש ʙʘʨʣʳץ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥʝ ʝʥʫʰi ʘʜʘʤʛʝʨʰiʣiʢ ץʘʪʳʥʘʩʪʳש 

ʢᴇʨiʥiʩi ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘʣʘʥʳש ᴇʤiʨʣiʢ ʪᴅʞiʨʠʙʝʩiʥiש ʞʦץʪʳסʳʥʘʥ ʦʣ װʣʢʝʥʜʝʨ ʪʘʨʘʧʳʥʘʥ 

ᴅʜiʣʝʪʩiʟʜiʢ ײץʨʙʘʥʳ ʙʦʣʳʧ ץʘʣʫʳ ʤװʤʢiʥ. ʆʥʳש ʞʘʥʳ ʤʝʥ ʪᴅʥ ᴅʣʝʤiʥ ʩʘץʪʘʧ ץʘʣʫסʘ ʜʝʛʝʥ ץʦסʘʤʥʳש 

  .ʤʦʨʘʣʴ ʪʫʳʥʜʘʧ ʦʪʳʨ ץʤʪʳʣʳʩʳʥʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳײ

ʄʝʢʪʝʧ ᴇʤʽʨʽʥʜʝʛʽ ʤסײʘʣʽʤ ï ʙʘʩʪʳ ʪײʣסʘ. ʄʝʢʪʝʧ ʤסײʘʣʽʤʽ ʙʘʣʘʣʘʨʜʳ ʦץʳʪʳʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, 

ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʣʘʨʜʳ ʪᴅʨʙʠʝʣʝʡʜʽ. ʄסײʘʣʽʤ ʙʝʣʛʽʣʽ ʙʽʨ ʩʳʥʳʧʪʘ ʦץʫʰʳʣʘʨʜʳש ʦץʫ-ʪᴅʨʙʠʝ ʞײʤʳʩʳʥ 

 ʳסʳʥʪʳʤʘ שʫʰʳʣʘʨʜʳץʝʩʰʽʩʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. ʆשʳʣʰʳ-ʢʝץʩʪʘʟʳ, ʘײ ʡʳʤʜʘʩʪʳʨʫʰʳʩʳ, ᴅʨʽײ

ʞʘʨʘʩץʘʥ ʽʩʢʝʨ ײʞʳʤʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʦʣʘʨʜʳש ʞʦסʘʨʳ ʘʜʘʤʛʝʨʰʽʣʽʢ ץʘʩʠʝʪʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ 

 .ʘ, ʢʝʤʰʽʣʽʢʢʝ ʪᴇʟʙʝʫʰʽʣʽʢʢʝ, ʩʝʥʽʤʜʽʣʽʢʢʝ ʪᴅʨʙʠʝʣʝʫ ʢʝʨʝʢץץʩʪʘʤʜʳʣʳײ ʰʽʥ, ʦʣʘʨʜʳװ ʘʞʝʪ. ʆʣץ

 ʆץʫʰʳʥʳש ʞʝʢʝ ʙʘʩʳʥ ʪʘʥʳʧ-ʙʽʣʫʜʝ, ʦʥʳש ʦץʫ-ᴅʨʝʢʝʪʽ ʤʝʥ ץʦסʘʤʜʳץ ʞײʤʳʩʪʘʨʳʥʳש 

ʘʪץʘʨʘʪʳʥ ץʳʟʤʝʪʽ ʝʨʝʢʰʝ. ʉʝʙʝʙʽ, ʦץʫʰʳʥʳש ʦץʫ-ᴅʨʝʢʝʪʽʥʜʝ ʦʥʳש ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘʩʳʥ, ʧʩʠʭʠʢʘʣʳץ 

  :ʪʘʡʜʳ. ʆʣʘʨץʳʣʳ ʘʥʳץʘʪʳʩʫʳ ʘʨץ ʡʝʩʽʥʝװʪʘʨ ʞץʩʘʙʘ שʘʣʽʤʥʽסײʨʜʽʩʪʝʨʽʥ ʤװ
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ʄסײʘʣʽʤ ï ʙʘʩʰʳ. ʆʥʳש çʙʝʜʝʣʽè - ʙʠʣʽʢ. ʆץʫʰʳʣʘʨʜʘʥ ʦʣ ʪʽʣ ʘʣʫʜʳ, ʙʦʡ ײʩʳʥʫʜʳ ʪʘʣʘʧ 

ʝʪʝʜʽ. ʆʣ װʥʝʤʽ ᴇʟʽʥʽש ʢװʰʽʥʝ ʩʝʥʝʪʽʥ ʞʝʥʜʝʪʢʝ (ʨʘץʳʤʩʳʟ, ץʘʪʳʛʝʟ ʘʜʘʤ) ץײʩʘʡʜʳ. ʆʣ װʥʝʤʽ 

ʦץʫʰʳʣʘʨʜʳ ʢʽʥʘʣʘʧ, ץʦʨץʳʥʳʰʪʘ ײʩʪʘʡʜʳ. ʆʣ ï ʦץʫʰʳʣʘʨʜʳש ʞʘʩʳʨʳʥ ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʞᴅʥʝ ײץʧʠʷ 

 ʦʣʜʘʫʜʘץ ʙʝʜʝʣʽʥ שʦʩʳ çʙʽʣʽʤʽʥè, ᴇʟʽʥʽ שʘʣʽʤ. ʆʣ ᴇʟʽʥʽסײʳʥʳʰʪʘʨʳʥ ʙʽʣʝʪʽʥ çʪᴅʞʽʨʠʙʝʣʽè ʤץʦʨץ

ʰʝʙʝʨ ʧʘʡʜʘʣʘʥʘʜʳ. ʆʣ ʤסײʘʣʽʤ ʢʝʟ ʢʝʣʛʝʥ ʩײʨʘץץʘ ʞʘʫʘʧ ʙʝʨʫ ʢʝʨʝʢ ʞᴅʥʝ ʢʝʟ ʢʝʣʛʝʥ ʞʘסʜʘʡʜʘ ʙʽʨ 

 שʨʽʥʽװʪ ץʣʳײץ-ʥʜʘʡ ʤʽʥʝʟײʤ שʘʣʽʤʥʽסײʘʨʘʩ ʙʦʣʫ ʢʝʨʝʢ ʜʝʧ ʩʘʥʘʡʜʳ. ʅᴅʪʠʞʝʩʽ: ʄץʨʳʩ ʢᴇʟײʘʥʘ ʜס

ʥᴅʪʠʞʝʩʽ, ʦץʫʰʳʣʘʨʜʳש ʨʝʥʽʰʽ, ץʘץʪʳסʳʩ (ʢʦʥʬʣʠʢʪ), ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫʜʘ ʰʳʥʰʳʣʜʳץʪʳש 

ʞʦץʪʳסʳʥʘ ᴅʢʝʣʽʧ ʩʦסʘʜʳ.  

ʄסײʘʣʽʤ ï ʢʦʤʧʴʶʪʝʨ. ʆʥʳש çʙʝʜʝʣʽè - ʙʝʣʛʽʣʽ ʙʽʨ ʘʡʤʘץʪʘסʳ ʥʝʛʽʟʜʝʣʛʝʥ ʙʽʣʽʤʜʽ ʤʝשʛʝʨʛʝʥ. 

ʆʣ ʦץʫʰʳʣʘʨʜʘʥ ʙʽʣʽʤ, ʞʘשʘʣʳץ, ʜᴅʣʝʣ ʪʘʣʘʧ ʝʪʝʜʽ. ʆʣ ʪװʩʽ ʩʫʳץ, ʙʝʣʛʽʣʽ ʞʘסʜʘʡʜʳ ʘʡʪʘʪʳʥ ʨʦʙʦʪץʘ 

 ʩʘʡʜʳ. ʆʣ ʢᴇʙʽʥʝʩʝ ʩᴇʡʣʝʛʝʥʜʝ ʙʳʣʘʡ ʩᴇʡʣʝʧ ʙʘʩʪʘʡʜʳ: çɹᴅʨʽʤʽʟʛʝ ʙʝʣʛʽʣʽ...è, çʄʳʥʘʥʜʘʡ ʦʡץײ

ʙʘʨ...è, çɹʘʨʣʳסʳ ʙʽʣʝʜʽ...è. ʆʣ ᴇʪʝ ʩʫʳץ ,ץʘʪʘʣ, ʞʘʙʳץ ʘʜʘʤ. ʅᴅʪʠʞʝʩʽ: ʦץʫʰʳʥʳש ᴇʟ ᴇʟʽʥʝ 

ʩʝʥʽʤʜʽʣʽʛʽʥʽש ʪװʩʫʽ, ʩʘʙʘץʪʘ ʞʘסʳʤʩʳʟ ʢᴇשʽʣ-ʢװʡʜʽש ʞʦץ ʙʦʣʫʳ (ᴅʩʽʨʝʩʝ, ʧᴅʥʜʽ ʤʝשʛʝʨʫʜʝ ץʠʳʥʜʳץ 

ʢᴇʨʝʪʽʥ ʦץʫʰʳʣʘʨ). ʉʦשʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳ ʪᴇʤʝʥʜʝʧ, ʪʽʧʪʽ, ʧᴅʥʜʽ ʞʝʢ ʢᴇʨʫʰʽʣʽʢ 

ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ʄסײʘʣʽʤ ï ץʠʥʘʣʫʰʳ. ʆʥʳש çʙʝʜʝʣʽè - ץʘץʪʳסʳʩץʘ ʪװʩʧʝʫʰʽʣʽʢ. ʆʣ ʦץʫʰʳʣʘʨʜʘʥ ʪʽʣ ʘʣʫʜʳ, 

ʪʳשʜʘʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. ʆʣ ʢᴇʙʽʥʝʩʝ ʙʦʣʤʘʰʳ ʥᴅʨʩʝ װʰʽʥ װʣʢʝʥ ײץʨʙʘʥʜʳץʪʘʨסʘ ʙʘʨʘʜʳ. ʆʣ ᴇʟʽʥʝ 

 ʤʳʩʳʥ ʦʨʳʥʜʘʡʜʳ. ɹᴅʨʽʥʝʥײʞ שʘʥʳץʥʝʤʽ ʙʘʩװ ʰʽʥװ ʩʧʝʫװʘ ʪץʳʩסʪʳץʘץ ʤʳʩ ʙʦʣʤʘʩʘ ʜʘײʘʪʳʩʪʳ ʞץ

ʙײʨʳʥ ʦʣ ץʘץʪʳסʳʩʪʘʥ ץʦʨץʘʜʳ. ʆʣ װʥʝʤʽ ᴇʟʽʥ ʢʽʥᴅʣʽ ʩʝʟʽʥʝʜʽ. ʆץʫʰʳʥʳש ʤᴅʩʝʣʝʩʽ ʦʥʳש ʢᴇשʽʣ-ʢװʡʽʥ 

ʪװʩʽʨʝʜʽ. ɽʛʝʨ ʦץʫʰʳʜʘ ʙʽʨ ʤᴅʩʝʣʝ ʙʦʣʩʘ, ʤסײʘʣʽʤ ʙʽʨʽʥʰʽ ᴇʟʽʥ ʢʽʥᴅʣʘʡʜʳ. ʅᴅʪʠʞʝʩʽ: ʆʥʳש ʙʘסʳʪʳ 

ʦץʫʰʳ װʰʽʥ ʟʠʷʥ. ʂʝʡʙʽʨ ʦץʫʰʳʣʘʨʜʳ ʦʣ ʤסײʘʣʽʤʜʝʨʜʽ ʙʘסʳʥʜʳʨʫסʘ ʠʪʝʨʤʝʣʝʡʜʽ. 

ʄסײʘʣʽʤ ï ʪʘʥʳʩ, ʜʦʩ. ʆʥʳש çʙʝʜʝʣʽè - ᴅʡʛʽʣʽʣʽʢ. ʆץʫʰʳʣʘʨʜʳʥ ʦʣ ʞʘץʩʳ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ 

ʪʘʣʘʧ ʝʪʝʜʽ. ʆʣ ʤʝʡʽʨʽʤʜʽ ʞʦʣʜʘʩ, ᴅʨץʘʰʘʥ ʙʘʨʣʳסʳʥ ʢʝʰʽʨʝ ʘʣʘʜʳ. ʄײʥʜʘʡ ʤסײʘʣʽʤ ʝʰץʘʥʜʘʡ 

ʧʨʦʙʣʝʤʘʩʳʟ ʞװʨʝʜʽ. ʆץʫʰʳʣʘʨʜʳש ʧʨʦʙʣʝʤʘʩʳʥʘ ʥʝʤײץʨʘʡʜʳ ץʘʨʘʡʜʳ. ʅᴅʪʠʞʝʩʽ: ʆץʫʰʳʜʘ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʩʝʟʽʤʥʽש ʞʦץʪʳסʳ [3]. 

-ʘʨʳʤץ ,ץʥʝʛʽʟʛʽ ʧʨʦʙʣʝʤʘʣʘʨʳ. ɹʽʨʘ שʣ ᴅʣʝʫʤʝʪʪʽʢ ʧʩʠʭʦʣʦʛʠʷʥʳײʘʪʳʥʘʩ ʤᴅʩʝʣʝʩʽ ʙץ-ʘʨʳʤפ

 ,ʦʡʤʘʡʜʳ, ʦʥʳ ʬʠʣʦʩʦʬʪʘʨץ ʘʥʘץ ʘʪʳʥʘʩ ʧʨʦʙʣʝʤʘʩʳʤʝʥ ʪʝʢ ʧʩʠʭʦʣʦʛʪʘʨ, ʧʝʜʘʛʦʛʪʘʨ ʘʡʥʘʣʳʩʳʧץ

ʩʦʮʠʦʣʦʛʪʘʨ, ʧʦʣʠʪʦʣʦʛʪʘʨ ʜʘ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫʜʝ. ʄʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ʤסײʘʣʽʤʜʝʨ ʚʝʨʙʘʣʴʜʽ ʩᴇʟ ʞᴅʥʝ ʚʝʨʙʘʣʴʜʽ ʝʤʝʩ ʳʤ ʥʝ ʠʰʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ʪװʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. 

 ʰʝʙʝʨʣʽʛʽʥʝ, ʪᴅʞʽʨʠʙʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʜʝʧ שʘʣʽʤʥʽסײʨʽ ʙʦʣʤʘʩʳʥ ʦʣ ʤװʘʡ ʪץ שʘʪʳʥʘʩʪʳץ-ʘʨʳʤפ

ʘʡʪʘʤʳʟ.  

ʇʩʠʭʦʣʦʛʪʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳש ʥᴅʪʠʞʝʩʽ ʤסײʘʣʽʤʥʽש ʙʘʣʘʥʳ ʙʽʣʽʧ-ʪʘʥʫʳʥʘ 

ʞᴅʥʝ ᴅʨ ʙʘʣʘʤʝʥ ʜʠʘʣʦʛץʘ ʪװʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʜʝʛʝʥ. ᴄʨʠʥʝ, ץʘʥʰʘ ʪᴅʞʽʨʠʙʝʣʽ ʤסײʘʣʽʤ ʙʦʣʩʘ ʜʘ 

ʙʘʣʘʣʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ, ᴅʨ ʙʘʣʘʥʳ ʙʽʣʫ, ʦʣʘʨʜʳ ʪʘʥʫ, ᴅʨ ʙʘʣʘʥʳ ʽʩ-ᴅʨʝʢʝʪʢʝ ʢʽʨʽʩʪʽʨʫ, 

ʦʣʘʨʜʳ ʩᴇʡʣʝʪʪʽʨʫ ʤסײʘʣʽʤʜʝʨʛʝ ʦשʘʡ ʞײʤʳʩ ʝʤʝʩ. ʊᴅʞʽʨʠʙʝʛʝ ʩװʡʝʥʩʝʢ, ʞʘʣʧʳ ʦץʫʰʳʣʘʨʤʝʥ 

-ʘʨʳʤץ ʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ ʦʣʘʨ ʙʘʣʘʣʘʨʤʝʥץʘʣʽʤʜʝʨʽʥ ʝʢʽ ʪʦʧסײʨʛʝʥ ʤʝʢʪʝʧ ʤװʩʽʧ ʞװʘ ʪץʘʪʳʥʘʩץ-ʘʨʳʤץ

 ʘʣʽʤʜʝʨסײʳ ʤסʠʳʥ. ɹʽʨʽʥʰʽ ʪʦʧʪʘץ ʘʪʳʥʘʩ ʦʨʥʘʪʫʳץ-ʘʨʳʤץ ʘʡ ʞᴅʥʝ ʙʘʣʘʣʘʨʤʝʥשʘʪʳʥʘʩ ʞʘʩʘʫʳ ʦץ

  .ʩʝʜʽװʘʡ ʪשʘ ʦץʘʪʳʥʘʩץ-ʘʨʳʤץ ʫʰʳʣʘʨʤʝʥ ʙʦʣʤʘʩʳʥץʳ ʦסʘʡ ʞʘʩʪʘץ

 ʆʥʳש ʩʝʙʝʧʪʝʨʽ:  

 - ᴇʟ ʩʳʥʳʙʳʥʜʘסʳ ᴅʨ ʙʘʣʘʥʳש ʧʩʠʭʦʣʦʛʠʷʩʳʥ ᴇʪʝ ʞʘץʩʳ ʙʽʣʫʽʥʜʝ;  

 - ʙʘʣʘʥʳש ʽʰʢʽ ʞʘʥ ʜװʥʠʝʩʽʥ ʦʷʪʘʪʳʥʜʘʡ ʞʳʣʳ ʩᴇʟʜʝʨ ʘʡʪʫʳʥʜʘ;  

 - ʤסײʘʣʽʤʥʽש ʵʪʠʢʘʩʳ ʤʝʥ ʧʩʠʭʦʣʦʛʠʷʩʳʥʳש ʜײʨʳʩ ץʘʣʳʧʪʘʩʫʳʥʜʘ;  

 - ʤסײʘʣʽʤ ʩᴇʟʽʥʽש ʪᴅʨʪʽʧʪʽʣʽʛʽʥʜʝ, ʞװʡʝʣʽʛʽʥʜʝ, ʘʥʳץʪʳסʳʥʜʘ, ʥʘץʪʳʣʳסʳʥʜʘ;  

 - ʦץʫ-ʪᴅʨʙʠʝ װʨʜʽʩʽʥʜʝ ʤסײʘʣʽʤʥʽש ʙʽʨʥʝʰʝ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʪװʨʣʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫʽʥʜʝ.  

 ɽʢʽʥʰʽ ʪʦʧ ʤסײʘʣʽʤʜʝʨʽʥʽש ʦץʫʰʳʣʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩץʘ ʪװʩʫʽ ץʠʳʥ. ʆʥʳש ʩʝʙʝʧʪʝʨʽ 

ʙʽʨʽʥʰʽ ʪʦʧʪʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʩʝʙʝʧʪʝʨʛʝ ץʘʨʘʤʘ-ץʘʨʩʳ. ɼʝʛʝʥʤʝʥ, ʙʽʟʜʽש ʧʽʢʽʨʽʤʽʟʰʝ ʢʝʡʙʽʨ 

ʤסײʘʣʽʤʜʝʨʜʽש ᴅʨ ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩץʘ ʪװʩʝ ʘʣʤʘʫʳʥʳש ʞᴅʥʝ ʦץʫʰʳʤʝʥ ץʘʨʳʤ-

  :ʠʳʥ ʙʦʣʫ ʩʝʙʝʧʪʝʨʽץ ᴇʪʝ שʘʪʳʥʘʩʪʘʨʳʥʳץ

- ʘʚʪʦʨʠʪʘʨʣʳץ ʩʪʠʣʴʜʽ ʧʘʡʜʘʣʘʥʫʳʥʜʘ;  

 - ʙʘʣʘʣʘʨסʘ ʩʘʣץʳʥʜʳץ ʪʘʥʳʪʫʳ;  

 - ʙʘʣʘʣʘʨʜʳ ᴅʣʝʫʤʝʪʪʽʢ ʞʘסʳʥʘʥ ʙᴇʣʫʽ;  

- ʙʘʣʘʣʘʨʜʳש ʽʩ-ᴅʨʝʢʝʪʽʥ, ʦʡʳʥ, ʩᴇʟʽʥ ᴅʜʽʣ ʙʘסʘʣʘʤʘʫʳ;  

 - ʙʘʣʘ ʙʦʡʳʥʘʥ װʥʝʤʽ ʢʝʤʰʽʣʽʢʪʝʨ ʽʟʜʝʫʽ, ʦʥʳ ʞʘʨʠʷʣʘʫʳ ʜʝʨ ʝʜʽʢ [4].  

ᴄʣʝʫʤʝʪʪʽʢ ʧʩʠʭʦʣʦʛʠʷ סʳʣʳʤʳʥʜʘ çʄסײʘʣʽʤ-ʦץʫʰʳè, çʆץʫʰʳ-ʤסײʘʣʽʤè ʞᴅʥʝ çɹʘʣʘʣʘʨʜʳש 

ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʳè ʞᴅʥʝ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʙʘʨʳʩʳʥʜʘ ʙʦʣʘʪʳʥ ץʠʳʥʜʳץʪʘʨ ʙʽʨʰʘʤʘ ʟʝʨʪʪʝʣʽʥʛʝʥ. 

-ʘʨʳʤץ ʨʳʩײʫʰʳʣʘʨʤʝʥ ʜץʳʪʪʘ ʞʠʽ ʢʝʟʜʝʩʝʜʽ. ʆסʙʘ ץʪʘʨʳ ʵʤʦʮʠʦʥʘʣʴʜʳץʠʳʥʜʳץ ʘʪʳʥʘʩץ-ʘʨʳʤפ

  .ᴇʟʽʥʜʽʢ ʩʝʙʝʧʪʝʨʽ ʙʘʨ שʧʘʡʜʘ ʙʦʣʫʳʥʳ שʪʘʨʜʳץʠʳʥʜʳץ ʘʪʳʥʘʩ ʞʘʩʘʫʜʘ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʪʽʥ ʘʪʘʣʤʳʰץ
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ʉʦʥʜʘʡ ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʜʽש ʙʽʨʽ: ɹʽʨʽʥʰʽʜʝʥ ץʘʟʽʨʛʽ ʙʘʣʘʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʘʢʩʝʣʝʨʘʪʪʘʨ. 

ʇʩʠʭʠʢʘʩʳ ʪʝʟ ʜʘʤʳסʘʥ ʙʘʣʘʣʘʨ ʩײʨʘץ ץʦʡסʳʰ, ʪʝʟ ץʦʟסʘʣסʳʰ, ʙᴅʨʽʥ ʙʽʣʛʽʩʽ ʢʝʣʽʧ, ץʘʨʳʤ-ץʘʪʳʥʘʩץʘ 

ʪʝʟ ʪװʩʢʽʩʽ ʢʝʣʽʧ ʦʪʳʨʘʜʳ. ɽʢʽʥʰʽʜʝʥ ʦץʫ װʨʜʽʩʽʥʜʝ ʢʝʡʙʽʨ ʤסײʘʣʽʤʜʝʨ ʪʝʢ ᴇʟʜʝʨʽ ʩᴇʡʣʝʫʜʽ 

 שʘʣʽʤ ᴇʟʽ ʩᴇʡʣʝʧ, ʙʘʣʘʥʳסײʳʪʪʳ ʧʘʡʜʘʣʘʥʘʤ ʜʝʧ ʪʝʢ ʤץʳ ʞʘʩʳʨʳʥ ʝʤʝʩ. ᴆʡʪʢʝʥʽ ʫʘסʥʘʪʘʪʳʥʜʳײ

ʘʡʪʘʪʳʥ ʩᴇʟʽʥʝ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʽʧ, ʦʥʳש ʦʡʳʤʝʥ, ʧʽʢʽʨʽʤʝʥ ʩʘʥʘʩʧʘʡʜʳ. ʗסʥʠ ʦץʫ װʨʜʽʩʽʥʜʝ ʢʝʡʜʝ 

ʜʠʘʣʦʛʪʳש ʞʦץ ʝʢʝʥʽ ʜʝ ʞʘʩʳʨʳʥ ʝʤʝʩ. תʰʽʥʰʽʜʝʥ ʦץʫʰʳʣʘʨʜʳש ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥ ᴅʜʽʣ ʙʘסʘʣʘʤʘʫ ʞʠʽ 

ʢʝʟʜʝʩʝʪʽʥ ײץʙʳʣʳʩ. ʆʩʳʥʳש ʥʝʛʽʟʽʥʜʝ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʙʘʨʳʩʳʥʜʘ ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳ ʘʨʘʩʳʥʜʘ ʜʘʫ-

ʞʘʥʞʘʣ ʙʦʣʳʧ ʞʘʪʘʜʳ. פʘʨʳʤ-ץʘʪʳʥʘʩ ʙʘʨʳʩʳʥʜʘ ʢʝʟʜʝʩʝʪʽʥ ʦʩʳ ʞᴅʥʝ ᴇʟʛʝ ץʠʳʥʜʳץʪʘʨʜʳ ʞʦʶʜʳש 

ʙʽʨʜʝʥ-ʙʽʨ ʞʦʣʳ: -ᴅʨ ʞʘʩʪʘסʳ ʦץʫʰʳʣʘʨʜʳש ᴇʟʽʥʝ ʪᴅʥ ʧʩʠʭʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

  ;ʘʪʳʥʘʩ ʦʨʥʘʪʫץ-ʘʨʳʤץ

 -ʤסײʘʣʽʤ ᴇʟʽʥʽש ʞʘסʳʤʩʳʟ ʢᴇשʽʣ-ʢװʡʽʥʽש ʙʦʣʤʘʫʳʥ ץʘʜʘסʘʣʘʫ; 

  ;ʘ ʞʘʪʩᴇʟʜʝʨ ʘʡʪʧʘʫסʘʪʳʥʘʩʪʘ ʧʝʜʘʛʦʛʠʢʘץ-ʘʨʳʤץ- 

 -ʙײʡʨʳץ ʝʤʝʩ, ᴇʪʽʥʽʰ ʜʝשʛʝʡʽʥʜʝ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ;  

  ;ʘ ʞʦʣ ʙʝʨʤʝʫסʘʪʳʥʘʩʪʘ ʜʘʫ-ʞʘʥʞʘʣץ-ʘʨʳʤץ-

 -ʩײʭʙʘʪʪʘʩʫʜʘ ʞʝʢʝ ʦץʫʰʳʥʳש ʧʽʢʽʨʽʥ ʩʳʡʣʘʫ;  

  ;ʘʪʳʥʘʩ ʦʨʥʘʪʳʧ, ʦʣʘʨʤʝʥ ʪʽʣ ʪʘʙʳʩʫץ-ʘʨʳʤץ ʫʰʳʣʘʨʤʝʥ ʞʝʢʝ ʜʘʨʘץʦ ץʳʨʩʳץ ,ʳʨשʳץ ,ʠʳʥץ- 

  ;ʘʣʽʤʛʝ ʩʝʥʫʽסײʤ שʫʰʳʥʳץʘ, ʦסʫʰʳץï ʦ שʘʣʽʤʥʽסײʘʪʳʥʘʩʪʘ ʤץ-ʘʨʳʤץ- 

 -ʩʝʟʽʤʜʽʢ, ᴅʩʢʝʨʣʽʢ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘ ʙʦʣʫ [3]. 

 ʝשʳʣʳ ʞʝץʪʘʨʜʳ ʦʩʳ ʞᴅʥʝ ᴇʟʛʝ ʜʝ ʞʦʣʜʘʨ ʘʨץʠʳʥʰʳʣʳץ ʘʪʳʥʘʩʪʘ ʢʝʟʜʝʩʝʪʽʥץ-ʘʨʳʤפ 

ʦʪʳʨʳʧ, ʤסײʘʣʽʤ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳװ שʰ ʬʫʥʢʮʠʷʩʳʥ ʦʨʳʥʜʘʡʜʳ. 1.ʄסײʘʣʽʤ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘ 

ʦץʫʰʳʥʳ ʞʝʢʝ ʪײʣסʘ ʨʝʪʽʥʜʝ ʜʘʤʳʪʘʜʳ. 2.ʆץʫʰʳʥʳ ץʦסʘʤ ʤװʰʝʩʽ ʨʝʪʽʥʜʝ ʪᴅʨʙʠʝʣʝʡʜʽ. 3.פʘʨʳʤ-

 ʘʪʧʝʥ ʙʘʡʣʘʥʳʩʪʳ ʝʢʝʥʽʥסʥʠʝʤʝʥ, ʪʘʙʠװʘʥ ʜסʦʨʰʘץ ʘʥʘ ʝʤʝʩ ʦʣס ʘʪʳʥʘʩ ʪʝʢ ʘʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘץ

ʦץʫʰʳʥʳש ʩʘʥʘʩʳʥʘ ץײʪʳʨʘʜʳ. ɸʜʘʤʥʳש ᴇʤʽʨʽ ʘʜʘʤʤʝʥ, ʙʽʨʽʥʩʽʟ-ʙʽʨʽʥʽש ʢװʥʽ ʞʦ[4] ץ.  

ɸʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘסʳ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘץʩʳ ʙʦʣʩʘ, ʢᴇʨʝʨ ʢװʥʜʝʨʽ ץʳʟʳץʪʳ ʙʦʣʘʜʳ. ɾʘʩ 

ʢʝʟʽʥʜʝ ʙײʟʘץʳ ʙʦʣסʘʥ ɹ.ʌʨʘʥʢʣʠʥ ʫʘץʳʪ ʦʟʘ ʢʝʣʝ ʘʜʘʤʜʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫʜʘ ʟʦʨ 

ʪʘʙʳʩʪʘʨסʘ ץʦʣ ʞʝʪʢʽʟʽʧ, ʥᴅʪʠʞʝʩʽʥʜʝ ʌʨʘʥʮʠʷʜʘסʳ ʘʤʝʨʠʢʘʥ ʝʣʰʽʩʽ ʙʦʣʳʧ ʪʘסʘʡʳʥʜʘʣסʘʥ ʝʢʝʥ. 

ʄײʥʳש ʩʳʨʳʥ ʦʣ ʙʳʣʘʡ ʪװʩʽʥʜʽʨʽʧʪʽ: çʄʝʥ ʝʰ ʘʜʘʤ ʪʫʨʘʣʳ ʞʘʤʘʥ ᴅשʛʽʤʝ ʘʡʪʧʘʡʤʳʥ, ʢʝʨʽʩʽʥʰʝ 

ʞʘץʩʳ ᴅשʛʽʤʝʣʝʨʽʥ ʳʣסʠ ʘʡʪʳʧ ʞװʨʝʤʽʥè.  

        ɸʜʘʤʜʘʨ ʘʨʘʩʳʥʜʘסʳ ץʘʨʳʤ-ץʘʪʳʥʘʩ, ʰʳʥ ʤᴅʥʽʥʜʝ, ᴇʪʝ ʥᴅʟʽʢ ʜװʥʠʝ. ᴆʡʪʢʝʥʽ ץʳʣʪ ʝʪʩʝ ʩʳʥʳʧ 

ʢʝʪʫʽ ʤװʤʢʽʥ ʢᴇʧʽʨ ʙʦʣʘʜʳ. ᴄʨʢʽʤʥʽץ שʘʙʘסʳʥʘ ץʘʨʘʫ ʜʘ ʦשʘʡסʘ ʩʦץʧʘʡʜʳ. ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʳ 

ʝʩʢʝʨʽʧ, ʦץʳʧ-װʡʨʝʥʛʝʥʜʝ, ʷסʥʠ ᴅʨ ʤסײʘʣʽʤ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʙʽʣʽʤʜʽ ʙʦʣסʘʥʜʘ, ʞʝʪʽʩʪʽʢʢʝ 

ʞʝʪʝʨʽ ʘʥʳץ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ, ʫʯʠʪʝʣʝʡ ʢ 

ʧʦʟʥʘʥʠʶ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʚ ʩʚʷʟʠ ʩ ʚʩʪʫʧʣʝʥʠʝʤ ʜʠʘʣʦʛʘ ʩ ʢʘʞʜʳʤ 

ʫʯʝʥʠʢʦʤ. 

THE RELATIONSHIP BETWEEN TEACHERS AND STUDENTS  

A. Kabylgakiyeva, N. Kulmysheva 

 

In the article are examined on the basis of the results of the pedagogical relationship, of teaches, to the 

knowledge of each student and also the links with the entering into a dialogue with each student. 
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ɻ.ʋ. ʅʫʨʘʙʘʝʚʘ, ʈ.ɸ.ʈʳʩʧʝʢʦʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺʋɿʆɺʉʂʆʁ ʊɽʍʅʆʃʆɻʀʀ 

ɺ ʇʈɽʇʆɼɸɺɸʅʀʀ ʄʆʃɽʂʋʃʗʈʅʆʁ ʌʀɿʀʂʀ ɺ ʉʈɽɼʅɽʁ ʐʂʆʃɽ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʨʘʟʜʝʣʦʚ ʬʠʟʠʢʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ʇʨʠʤʝʥʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ  ʷʚʣʷʝʪʩʷ 

ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʚ ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʠ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢʞʝ ʚ  ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʨ ʵʣʝʤʝʥʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ  ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ ʚ 

ʰʢʦʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʫʟʦʚʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʜʝʘʣʴʥʳʡ ʛʘʟ, ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ. 

 

ɺ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʣʘʩʩʘʭ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʠʟʫʯʘʶʪʩʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʨʘʟʜʝʣʳ ʢʫʨʩʘ 

ʬʠʟʠʢʠ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʠʟʣʦʞʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʥʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʙʥʠʢʦʚ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʥʝʜʦʩʪʘʪʦʯʝʥ ʦʙʲʝʤ ʟʥʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʫʯʝʥʠʝ ʨʘʟʜʝʣʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʚʪʦʨʩʢʠʭ 

ʧʨʦʛʨʘʤʤʘʭ. 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʵʪʦ ʤʦʞʥʦ ʠʟʫʯʠʪʴ, ʥʘ ʧʨʠʤʝʨʝ ʵʣʝʤʝʥʪʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ  

ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ ʚ ʰʢʦʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʫʟʦʚʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ [1]. 

ɺʫʟʦʚʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ.  ʆʩʦʙʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʰʢʦʣʴʥʦʡ ʣʝʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʥʘ 

ʦʙʲʷʩʥʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʧʦʚʪʦʨʝʥʠʝ ʙʦʣʴʰʦʛʦ ʨʘʟʜʝʣʘ ʠʟʫʯʝʥʥʦʛʦ; ʨʝʘʣʠʟʘʮʠʶ ʥʘʠʣʫʯʰʠʤ 

ʦʙʨʘʟʦʤ ʧʨʠʥʮʠʧʦʚ ʦʙʫʯʝʥʠʷ; ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʳʚʘʪʴ ʭʦʜ ʤʳʩʣʝʡ, 

ʦʙʦʩʥʦʚʘʥʠʝ ʩʫʞʜʝʥʠʡ, ʬʦʨʤʫʣʠʨʦʚʢʫ ʚʳʚʦʜʦʚ ʜʣʷ ʧʨʝʜʤʝʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʮʠʢʣʘ ʧʦ ʩʭʝʤʝ: 

çʬʘʢʪʳ ï ʛʠʧʦʪʝʟʳ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ï ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝè[2]. 

ɺ ʰʢʦʣʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʣʝʢʮʠʡ :  ʚʚʦʜʥʘʷ, ʪʝʤʘʪʠʯʝʩʢʘʷ, ʫʩʪʘʥʦʚʦʯʥʘʷ, 

ʦʙʦʙʱʘʶʱʘʷ, ʦʙʟʦʨʥʘʷ, ʣʝʢʮʠʷ ï ʙʝʩʝʜʘ, ʣʝʢʮʠʷ ï ʜʠʩʢʫʩʩʠʷ, ʣʝʢʮʠʷ ï ʢʦʥʩʫʣʴʪʘʮʠʷ ʠ ʪ.ʜ. 

ɺʪʦʨʦʡ ʬʦʨʤʦʡ ʷʚʣʷʝʪʩʷ ʩʝʤʠʥʘʨ. ʂʣʘʩʩʫ ʩʦʦʙʱʘʝʪʩʷ ʪʝʤʘ, ʜʘʝʪʩʷ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ. 

ʇʨʦʚʦʜʠʪʩʷ ʢʦʥʩʫʣʴʪʘʮʠʷ. ʉʝʤʠʥʘʨ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʚʦʜʥʦʛʦ ʩʣʦʚʘ ʫʯʠʪʝʣʷ. ɾʝʣʘʶʱʠʝ ʚʳʩʪʫʧʘʶʪ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʚʦʧʨʦʩʘʤ. ʆʩʪʘʣʴʥʳʝ ʜʦʧʦʣʥʷʶʪ, ʧʦʧʨʘʚʣʷʶʪ. ɿʘʢʣʶʯʠʪʝʣʴʥʦʝ ʩʣʦʚʦ ï ʫʯʠʪʝʣʷ. 

ʊʨʝʪʴʷ ʬʦʨʤʘ ï ʪʝʤʘʪʠʯʝʩʢʠʡ ʟʘʯʝʪ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʯʠʪʝʣʝʤ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʪʝʤʳ ʠ 

ʢʣʘʩʩʘ). 

 ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʜʝʣʫ ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʟʠʢʠ çʕʣʝʤʝʥʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 

ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚè, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʧʦ ʪʠʧʦʚʦʡ ʧʨʦʛʨʘʤʤʝ, ʥʦ ʠ ʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʣʘʩʩʘʭ 

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʩʯʠʪʘʶ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʥʝ ʪʦʣʴʢʦ ʚʫʟʦʚʩʢʫʶ ʪʝʭʥʦʣʦʛʠʶ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʥʦʛʦ ʫʩʚʦʝʥʠʷ; ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ï ʪʝʭʥʦʣʦʛʠʠ ʫʨʦʚʥʝʚʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ɸʙʩʦʣʶʪʥʦ ʥʝ ʧʨʠʝʤʣʝʤʦʡ ʩʯʠʪʘʶ ʪʝʭʥʦʣʦʛʠʶ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [3]. 

ʅʘʯʥʝʤ ʩ ʪʦʛʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʣʶʙʦʡ ʦʙʲʝʢʪ ï ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʭʘʦʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʝ ʧʦʜʯʠʥʷʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʟʘʢʦʥʘʤ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: 

ʚʦ-ʧʝʨʚʳʭ, ʣʶʙʘʷ ʩʠʩʪʝʤʘ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʢʘʞʜʘʷ ʤʦʣʝʢʫʣʘ ï ʵʪʦ ʤʠʢʨʦʦʙʲʝʢʪ. 

ʀ ʟʜʝʩʴ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʪʘʢʠʭ ʧʦʥʷʪʠʡ, ʢʘʢ ʩʣʫʯʘʡʥʦʝ ʩʦʙʳʪʠʝ, 

ʩʣʫʯʘʡʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ, ʪʝʦʨʝʤʳ ʦ ʚʝʨʦʷʪʥʦʩʪʷʭ, ʧʦʥʷʪʠʝ ʦ 

ʩʨʝʜʥʝʤ, ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜʥʝʛʦ (ʬʣʫʢʪʫʘʮʠʠ), ʵʨʛʦʜʠʯʝʩʢʘʷ ʛʠʧʦʪʝʟʘ ʠ ʪ.ʜ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: ʄʘʢʩʚʝʣʣʦʚʩʢʦʝ ï ʧʦ ʢʠʥʝʪʠʯʝʩʢʠʤ ʵʥʝʨʛʠʷʤ 

ʠ ɹʦʣʴʮʤʘʥʦʚʩʢʦʝ  ï ʧʦ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʵʥʝʨʛʠʷʤ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʨʘʩʩʤʦʪʨʠʤ 

ʦʧʳʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʵʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʇʫʩʪʴ ʚ ʥʝʢʦʪʦʨʦʤ ʦʙʲʝʤʝ ʩʦʜʝʨʞʠʪʩʷ N ʤʦʣʝʢʫʣ; æN ï ʯʠʩʣʦ ʤʦʣʝʢʫʣ, ʩʢʦʨʦʩʪʠ ʢʦʪʦʨʳʭ 

ʣʝʞʘʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ uʜʦ uu D+ (ʥʘʧʨʘʚʣʝʥʠʝ ʙʝʟʨʘʟʣʠʯʥʦ). ʊʦʛʜʘ,  

                              f (ɡ,T) = 
uDÖ

D

N

N
,                                                                    (1) 

ʛʜʝ uD - ʧʨʠʨʘʱʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʄʘʢʩʚʝʣʣʦʚʩʢʫʶ ʬʫʥʢʮʠʶ. ɽʝ 

ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ:  
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ʕʪʦ ʜʦʣʷ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʳʜʝʣʝʥʥʳʭ ʤʦʣʝʢʫʣ ʚ ʝʜʠʥʠʯʥʦʤ ʠʥʪʝʨʚʘʣʝ ʩʢʦʨʦʩʪʝʡ ʚʙʣʠʟʠ 

ʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ [4]. 

ʉʪʨʦʛʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʚʳʚʦʜ ʬʦʨʤʫʣʳ ʄʘʢʩʚʝʣʣʦʚʩʢʦʡ ʬʫʥʢʮʠʠ ʚ ʰʢʦʣʝ ʥʝʚʦʟʤʦʞʝʥ (ʠʟ-

ʟʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ). ʇʦʵʪʦʤʫ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʝʝ ʩʫʪʴ ʠ ʧʨʝʜʩʪʘʚʠʤ ʛʨʘʬʠʯʝʩʢʠ ʧʨʠ ʊ = 

const. 

1) ʆʯʝʚʠʜʥʦ, ʜʦʣʷ ʤʦʣʝʢʫʣ ʩ ʤʘʣʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʩʨʘʚʥʠʪʝʣʴʥʘ ʤʘʣʘ. 

2) ɼʦʣʷ ʤʦʣʝʢʫʣ ʩ ʙʦʣʴʰʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ï ʪʘʢʞʝ ʤʘʣʘ. 

3) ʇʦ ʩʫʪʠ -  ʤʘʢʩʚʝʣʣʦʚʩʢʘʷ ʬʫʥʢʮʠʷ ʧʦʣʦʞʠʪʝʣʴʥʘ. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʥʘ ʚʳʛʣʷʜʠʪ ʪʘʢ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

                                                              constT=  

                                          )(uf       
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ʈʠʩ.1. ɺʠʜ ʄʘʢʩʚʝʣʣʦʚʩʢʦʡ ʬʫʥʢʮʠʠ 

 

ʉʢʦʨʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʫʤ ʄʘʢʩʚʝʣʣʦʚʩʢʦʡ ʬʫʥʢʮʠʠ, ʥʘʟʳʚʘʝʪʩʷ 

ʥʘʠʚʝʨʦʷʪʥʝʡʰʝʡ (ɡʚ). 

ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ: 

           
M

RT

m

kT
â

22

0

==u ,                                                (2) 

ʛʜʝ k - ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ; T - ʪʝʤʧʝʨʘʪʫʨʘ; 0m - ʤʘʩʩʘ ʤʦʣʝʢʫʣʳ; R - ʫʥʠʚʝʨʩʘʣʴʥʘʷ 

ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ; M - ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ. 

ʕʪʦ ʦʜʥʘ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʘʟʦʚʳʭ ʩʢʦʨʦʩʪʝʡ. 

ɼʨʫʛʠʤʠ ʷʚʣʷʶʪʩʷ: 

ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ: 
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==                                                        (3) 

ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʥʘʷ 

 

                                     (4) 

 

ɺʩʝ ʵʪʠ ʬʦʨʤʫʣʳ ʧʦʣʫʯʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʘʢʩʚʝʣʣʦʚʩʢʦʡ ʬʫʥʢʮʠʠ. 

ʏʪʦ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʄʘʢʩʚʝʣʣʦʚʩʢʦʡ ʬʫʥʢʮʠʝʡ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ? ʆʯʝʚʠʜʥʦ, 

ʜʦʣʷ ʤʦʣʝʢʫʣ ʩ ʤʘʣʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʩ ʙʦʣʴʰʠʤʠ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɻʨʘʬʠʢ ʩʤʝʱʘʝʪʩʷ 

ʚʧʨʘʚʦ ʠ ʨʘʟʤʳʚʘʝʪʩʷ, ʪ.ʢ. ʫʩʠʣʠʚʘʝʪʩʷ ʭʘʦʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʤʦʣʝʢʫʣ (ʨʠʩʫʥʦʢ 2).  
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ʈʠʩ.2. ɺʠʜ ʄʘʢʩʚʝʣʣʦʚʩʢʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʄʘʢʩʚʝʣʣʦʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ï ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʣʝʢʫʣ ʧʦ 

ʢʠʥʝʪʠʯʝʩʢʠʤ ʵʥʝʨʛʠʷʤ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʝʛʦ ʤʦʞʥʦ ʧʨʦʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʵʥʝʨʛʠʷʤ, ʯʪʦ ʠ ʜʦʢʘʟʳʚʘʶʪ ʦʧʳʪʳ ʐʪʝʨʥʘ [4]. 

ʊʝʧʝʨʴ ʧʝʨʝʡʜʝʤ ʢ ʪʝʦʨʠʠ ɹʦʣʴʮʤʘʥʦʚʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ɽʩʣʠ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ï ʵʪʦ ʵʥʝʨʛʠʷ ʜʚʠʞʝʥʠʷ, ʪʦ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ï ʵʪʦ ʵʥʝʨʛʠʷ 

ʧʦʣʦʞʝʥʠʷ, ʪ.ʝ. ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʢʘʞʜʦʡ ʯʘʩʪʠʮʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʝʤ ʩʠʣ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ 

ʥʘʭʦʜʠʪʩʷ ʠ ʝʝ ʧʦʣʦʞʝʥʠʝʤ. ɼʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʣʝʢʫʣ: 

                             
kT

Ep

enn

-

= 0                                                           (5) 

ʛʜʝ pE - ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʤʦʣʝʢʫʣ; n  - ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʣʝʢʫʣ ʩ ʵʥʝʨʛʠʝʡ pE ; 0n - 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʣʝʢʫʣ ʩ ʥʫʣʝʚʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ (ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʥʦʨʤʠʨʫʝʪʩʷ). 

ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ ʟʝʤʣʠ, ʪʦ 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʣʝʢʫʣ ʧʦ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʵʥʝʨʛʠʷʤ ʥʘʟʳʚʘʝʪʩʷ ɹʦʣʴʮʤʘʥʦʚʩʢʠʤ ʠ ʦʥʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʚ ʣʶʙʦʤ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤ ʧʦʣʝ ʩʠʣ. 

ʀʟ ʬʦʨʤʫʣʳ ʜʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʜʣʷ ʜʘʚʣʝʥʠʷ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ: 
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ʛʜʝ p  - ʜʘʚʣʝʥʠʝ ʤʦʣʝʢʫʣ; 0p - ʜʘʚʣʝʥʠʝ ʤʦʣʝʢʫʣ ʩ ʥʫʣʝʚʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ. 

ʇʦʩʣʝʜʥʝʝ ʚʳʨʘʞʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʫʣʘ ɹʦʣʴʮʤʘʥʘ. ʆʥʦ ʩʧʨʘʚʝʜʣʠʚʦ, 

ʝʩʣʠ )(hgg¸ , )(hTT¸ . 

ʀʪʘʢ, ʚʳʰʝ ʤʳ ʚʠʠʤ, ʯʪʦ ʤʘʢʩʚʝʣʣʦʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʩʝʛʜʘ 

ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʛʘʟʦʤ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʚʝʥʩʪʚʘ ʪʝʤʧʝʨʘʪʫʨ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ 

ʦʙʲʝʤʘ ʛʘʟʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʄʘʢʩʚʝʣʣʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʝʢʫʣ ʚ ʧʦʣʝ ʚʥʝʰʥʠʭ ʩʠʣ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ɹʦʣʴʮʤʘʥʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʩʝʛʜʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʙʦʣʴʮʤʘʥʦʚʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʙʨʦʫʥʦʚʩʢʠʭ 

ʯʘʩʪʠʮʘʭ, ʪ.ʝ. ʯʘʩʪʠʮʘʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʣʠʙʦ ʥʝʚʦʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ, ʣʠʙʦ ʥʝ ʦʯʝʥʴ ʩʠʣʴʥʳʤ 

ʤʠʢʨʦʩʢʦʧʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʦʧʳʪʳ ʇʝʨʨʝʥʘ. [4] 

ʇʝʨʨʝʥ ʠʩʧʦʣʴʟʦʚʘʣ ʪʦʪ ʬʘʢʪ, ʯʪʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʝʛʦ ʦʧʳʪʳ ʩ ʙʨʦʫʥʦʚʩʢʠʤ ʜʚʠʞʝʥʠʝʤ, 

ʥʝʙʦʣʴʰʠʝ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʤʦʣʝʢʫʣʳ ʦʯʝʥʴ 

ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʯʘʩʪʠʮʳ ʪʠʧʘ ʙʨʦʫʥʦʚʩʢʠʭ, ʚʟʚʝʰʝʥʥʳʝ ʚ ʞʠʜʢʦʩʪʠ 

ʠ ʧʦʜʚʝʨʞʝʥʥʳʝ ʜʝʡʩʪʚʠʶ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʙʫʜʫʪ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʚʳʩʦʪʝ, ʪʘʢ ʞʝ, ʢʘʢ ʤʦʣʝʢʫʣʳ ʛʘʟʘ, 

ʪ.ʝ. ʧʦ ʟʘʢʦʥʫ 
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ʇʝʨʨʝʥ  ʧʨʠʛʦʪʦʚʠʣ ʵʤʫʣʴʩʠʠ (ʵʤʫʣʴʩʠʠ ʩʦʩʪʦʷʣʠ ʠʟ ʜʚʫʭ ʥʝʩʤʝʰʠʚʘʶʱʠʭʩʷ ʞʠʜʢʦʩʪʝʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʦʜʥʘ ʦʙʨʘʟʫʝʪ ʤʝʣʢʠʝ ʢʘʧʝʣʴʢʠ, ʚʟʚʝʰʝʥʥʳʝ ʚ ʜʨʫʛʦʡ), ʩʦʜʝʨʞʘʚʰʠʝ ʯʘʩʪʠʮʳ ʧʦʯʪʠ 

ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʰʘʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. 

ʉ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ʩ ʦʯʝʥʴ ʤʘʣʦʡ ʛʣʫʙʠʥʦʡ ʨʝʟʢʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦ 

ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʧʦ ʚʳʩʦʪʝ. 

ɼʣʷ ʵʪʦʛʦ ʤʠʢʨʦʩʢʦʧ ʬʦʢʫʩʠʨʦʚʘʣʩʷ ʥʘ ʩʣʦʠ ʵʤʫʣʴʩʠʠ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ (ʛʣʫʙʠʥʘʭ). ɺ ʧʦʣʝ 

ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ʦʢʘʟʳʚʘʣʠʩʴ ʯʘʩʪʠʮʳ ʚ ʩʣʦʝ ʛʣʫʙʠʥʦʡ ʥʝ ʙʦʣʝʝ 0,001 ʤʤ ʠ ʩʦʚʩʝʤ ʥʝ ʙʳʣʠ ʚʠʜʥʳ 

ʯʘʩʪʠʮʳ, ʣʝʞʘʱʠʝ ʚʳʰʝ ʠ ʥʠʞʝ. ʏʠʩʣʦ ʯʘʩʪʠʮ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʙʳʣʦ ʥʝʚʝʣʠʢʦ, ʪʘʢ ʯʪʦ ʠʭ ʤʦʞʥʦ ʙʳʣʦ 

ʩʦʩʯʠʪʘʪʴ. ʏʠʩʣʦ ʵʪʦ, ʦʯʝʚʠʜʥʦ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʠʩʣʫ ʯʘʩʪʠʮ n  ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʥʦʛʦʢʨʘʪʥʦ, ʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʨʝʜʥʝʝ ʠʟ ʤʥʦʛʠʭ ʠʟʤʝʨʝʥʠʡ. ʆʙʱʝʝ 

ʯʠʩʣʦ ʩʦʩʯʠʪʘʥʥʳʭ ʯʘʩʪʠʮ ʚ ʥʝʢʦʪʦʨʳʭ ʩʝʨʠʷʭ ʦʧʳʪʦʚ ʜʦʩʪʠʛʘʣʦ ʤʥʦʛʠʭ ʪʳʩʷʯ. ʕʪʠ ʠʟʤʝʨʝʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʯʘʩʪʠʮ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʙʳʚʘʝʪ ʩ ʚʳʩʦʪʦʡ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ: 
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ʚ ʢʦʪʦʨʦʡ,  ʦʜʥʘʢʦ, ʫʯʪʝʥʘ ʧʦʪʝʨʷ ʚʝʩʘ ʯʘʩʪʠʮʳ ʧʦ ʟʘʢʦʥʫ ɸʨʭʠʤʝʜʘ. 
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ʛʜʝ rD - ʨʘʟʥʦʩʪʴ ʧʣʦʪʥʦʩʪʝʡ ʙʨʦʫʥʦʚʩʢʦʡ ʯʘʩʪʠʮʳ ʠ ʩʨʝʜʳ; V - ʦʙʲʝʤ ʙʨʦʫʥʦʚʩʢʦʡ ʯʘʩʪʠʮʳ.  
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ʅʝʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʩʪʦʷʥʥʫʶ ɹʦʣʴʮʤʘʥʘ k :  
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ʇʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʯʘʩʪʠʮ ʇʝʨʨʝʥ ʦʧʨʝʜʝʣʠʣ, ʠʟʤʝʨʠʚ ʤʘʩʩʫ ʠ ʦʙʲʝʤ ʵʤʫʣʴʩʠʠ 

2310)76( Ö-=Ý= ÀÂÀÂ N
k

R
N  1/ʤʦʣʴ. 

 

ʆʧʳʪʳ ʇʝʨʨʝʥʘ ʩʪʘʚʠʣʠʩʴ ʚ 1906-1908 ʛʛ.  

ɺ 1908 ʛʦʜʫ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ ʕʡʥʰʪʝʡʥʘ ʧʦ ʪʝʦʨʠʠ ʙʨʦʫʥʦʚʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. ʇʝʨʨʝʥ 

ʩʦʧʦʩʪʘʚʠʣ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʨʘʩʯʝʪʘʤʠ ʧʦ ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʕʡʥʰʪʝʡʥʦʤ ʠ ʧʦʣʫʯʠʣ 

ʙʫʢʚʘʣʴʥʳʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʚʘʞʥʦ ʧʦʜʢʨʝʧʠʪʴ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ. 

ʀʩʧʦʣʴʟʫʷ ʄʘʢʩʚʝʣʣʦʚʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ ʧʦ ʩʢʦʨʦʩʪʷʤ, ʤʦʞʥʦ ʥʘʡʪʠ 

ʭʘʨʘʢʪʝʨʥʳʝ ʛʘʟʦʚʳʝ ʩʢʦʨʦʩʪʠ: ʥʘʠʚʝʨʦʷʪʥʝʡʰʫʶ, ʩʨʝʜʥʶʶ  ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ ʠ ʩʨʝʜʥʝ 

ʢʚʘʜʨʘʪʠʯʥʫʶ, ʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪʩʷ ʘʧʧʘʨʘʪ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, 

ʢʦʪʦʨʳʡ ʜʘʝʪʩʷ ʫʯʘʱʠʤʩʷ ʚ 11 ʢʣʘʩʩʝ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤʠ ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʠ ʥʘ ʦʧʳʪʳ ʐʪʝʨʥʘ.  

ɸ ʚʦʪ ɹʦʣʴʮʤʘʥʦʚʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʵʥʝʨʛʠʷʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤ ʠ 

ʥʘʛʣʷʜʥʳʤ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʦʥʦ ʥʘʜʝʞʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʦʤ, ʥʘʧʨʠʤʝʨ ʚ ʦʧʳʪʘʭ ʇʝʨʨʝʥʘ, 

ʥʦ ʪ.ʢ. ʚ 10 ʢʣʘʩʩʝ ʫʯʘʱʠʝʩʷ ʥʝ ʟʥʘʶʪ ʥʠ ʣʦʛʘʨʠʬʤʦʚ, ʥʠ ʵʢʩʧʦʥʝʥʪ, ʩʦʜʝʨʞʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʧʨʠʭʦʜʠʪʩʷ ʤʝʥʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ 

ʫʨʦʚʥʝ 10 ʢʣʘʩʩʘ. 
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ʆʈʊɸ ʄɽʂʊɽʇʊɽ ʄʆʃɽʂʋʃɸʈʃʓ ʌʀɿʀʂɸʅʓ ʆפʓʊʋɼɸ ɾʆנɸʈנʓ ʆפʋ 

ʆʈʓʅɼɸʈʓʅʓר ʊɽʍʅʆʃʆɻʀʗʉʓʅ פʆʃɼɸʅʋ. 

ʅʫʨʘʙʘʝʚʘ ɻ.ʋ., ʈʳʩʧʝʢʦʚ ʈ.ɸ. 

 
ɹϰʣ  ʤʘϨʘʣʘʜʘ ʦʨʪʘ ʤʝʢʪʝʧʪʽϬ ʬʠʟʠʢʘ ʙϺʣʽʤʜʝʨʽʥʽϬ ʜϸʩʪϮʨʣʽ ʝʤʝʩ ʦϨʳʪʫ ʤϸʩʝʣʝʩʽ 

Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ɹϰʣ ʤϸʩʝʣʝʣʝʨʜʽϬ ʰʝʰʽʣʫʽ ʬʠʟʠʢʘʥʳ ʦϨʳʪʫ Ϯʨʜʽʩʽʥʜʝ ʠʥʥʦʚʘʮʠʷʣʳϨ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ Ϩʦʣʜʘʥʫʳʥʜʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʷϤʥʠ ʚʠʨʪʫʘʣʜʳϨ ʟʝʨʪʭʘʥʘʣʘʨʜʳ Ϩʦʣʜʘʥʫ ʞʘʡʳʥʜʘ 

ʩϺʟ ʙʦʣʤʘϨ. ʉʦʥʜʘʡ ï ʘϨ ʤʘϨʘʣʘʜʘ çʩʪʘʪʠʩʪʠʢʘʣʳϨ ʬʠʟʠʢʘ ʪʝʦʨʠʷʩʳʥʳϬ ʵʣʝʤʝʥʪʪʝʨʽʥʽϬ 

ʞʦϤʘʨϤʳ ʦϨʫ ʦʨʳʥʜʘʨʜʳϬ ʦϨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʠʜʝʘʣʜʳ ʛʘʟʜʘʨè ʘʪʪʳ ʙϺʣʽʤʽ 

ʢϺʨʩʝʪʽʣʛʝʥ . 

 

USE OF HIGH SCHOOL TECHNOLOGY IN TEACHING MOLECULAR PHYSICS AT 

HIGH SCHOOL  

G.U. Nurabaeva, R.A. Ryspekov 

 

Name of the article ñUsing of  high school of technology in teaching of molecular physics in the 

schoolò. In given clause problems on studying no conventional sections of physics in high school are 

considered. The decision of these problems is based on use of innovative technologies during training to 

the physicist. The section of molecular physics, elements of statistical theory of ideal gases, marked in the 

article, is based on the author program.  

 

 

ᴄʆɾ: 378.001.895 

ʆʩʧʘʥʦʚ ɽ.ɸ.1, ɾװʥʽʩʙʝʢʦʚʘ ɹ.ʆ.2, ʆʩʧʘʥʦʚʘ ʊ.ʉ.3, ɹʝʢʙʘʝʚʘ ɸ.ɿ.4 
1, ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ,2 çˉ 22 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ 

ʤʝʢʪʝʧè ʂʄʄ ï ʉʝʤʝʡ 3,.ץçɾװʟʘסʘʰ ʦʨʪʘ ʤʝʢʪʝʧ-ʙʘץʰʘè ʂʄʄ - תʨʞʘʨ ʘʫʜʘʥʳ 
4 çפʘʨʘץʦʣʦʨʪʘ ʤʝʢʪʝʧ-ʙʘץʰʘè ʂʄʄ - תʨʞʘʨ ʘʫʜʘʥʳ 

 

ɸפʇɸʈɸʊʊʓפ-ʂʆʄʄʋʅʀʂɸʎʀʗʃʓפ ʊɽʍʅʆʃʆɻʀʗ ɸʈפʓʃʓ  

ɹɸʉʊɸʋʓʐ ʉʓʅʓʇ ʆפʋʐʓʃɸʈʓʅʓר ʊɸʅʓʄɼʓפ  

 ʓʅ ɸʈʊʊʓʈʋנʋʐʓʃʓנʓɿʓפ

 

ʄʘϨʘʣʘʜʘ ʙʘʩʪʘʫʳʰ ʩʳʥʳʧ ʦϨʫʰʳʣʘʨʳʥʳϬ ʪʘʥʳʤʜʳϨ ϨʳʟʳϤʫʰʳʣʳϤʳʥ ʘʨʪʪʳʨʫ 

ʤʘϨʩʘʪʳʥʜʘ ʩʘʙʘϨ ʙʘʨʳʩʳʥʜʘ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ Ϩʦʣʜʘʥʫ ʞϸʥʝ ϰʞʳʤʜʳϨ, Ϻʟʽʥ-Ϻʟʽ 

ʪʦʣʳϨʪʳʨʘʪʳʥ, ʙʘʨʣʳϨ ʦϨʫʰʳʣʘʨʜʳϬ Ϻʟʘʨʘ ϸʨʝʢʝʪʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ, ʦϨʫ ʧʨʦʮʝʩʽʥʝ ʦϨʫʰʳʥʳϬ 

Ϩʘʪʳʩʧʘʡ Ϩʘʣʫʳ ʤϮʤʢʽʥ ʙʦʣʤʘʡʪʳʥ ʦϨʳʪʫ ʧʨʦʮʝʩʽʥ ϰʡʳʤʜʘʩʪʳʨʫ ʞʘʡʣʳ ʘʡʪʳʣʘʜʳ.  

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʙʽʣʽʤ, ʞʘϬʘ ʪʝʭʥʦʣʦʛʠʷ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘϨʪʘ, ʘϨʧʘʨʘʪ. 

 

ɿʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʙʽʣʽʤ ʙʝʨʫ ï ʙײʣ ʦץʫʰʳʣʘʨʜʳ ʘʜʘʤʛʝʨʰʽʣʽʢ, ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ, ʤᴅʜʝʥʠ 

ʜʘʤʫʜʳש ʞʦסʘʨסʳ ʜʝשʛʝʡʽ ʤʝʥ ʙʽʣʽʤʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʪᴅʨʙʠʝ ʙʝʨʫ ʤʝʥ ʦץʳʪʫʜʳש 

 ʳʣʳʤʠס שʫ ʧʨʦʮʝʩʽʥʽץʘʣʽʤʥʝʥ ʦסײʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ʤ שʨʜʽʩʽ ʜʝʩʝʢ,ʦʥʳװ ʟʜʽʢʩʽʟװ

ʪʝʦʨʠʷסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʦץʫʰʳʥʳץ שʘʙʽʣʝʪʽ ʤʝʥ ʙʝʡʽʤʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫʜʳש 

ʪʘשʜʘʤʘʣʳ,ʙʝʣʩʝʥʜʽ,ץʘʨץʳʥʜʳ ᴅʜʽʩʪʝʨʽʥʝ ʢᴇʰʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ.ɹʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʘ ʞʘשʘ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʦʣʜʘʥʫ ʞᴅʥʝ ʦʥʳ ʦץʳʧ,ʙʽʣʫʤʝʥ ʘʡʥʘʣʳʩʫʜʳש ʤʘשʳʟʳ ʟʦʨ.פʘʟʽʨʛʽ ʢʝʟʜʝ ʢʝש ʪʘʨʘסʘʥ 

ʞᴅʥʝ ʦש ʥᴅʪʠʞʝʩʽʥ ʢᴇʨʩʝʪʽʧ ʞʘʪץʘʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪװʨʣʝʨʽʥ ʘʪʘʫסʘ ʙʦʣʘʜʳ:ʩʳʥ 

ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, ʤʦʜʫʣʴʜʽʢ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, ʦץʳʪʫʜʳש ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʩʳ,ʦʡʳʥ ʘʨץʳʣʳ ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʪ.ʙ. 
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ᴄʨʙʽʨ ʪʝʭʥʦʣʦʛʠʷ ᴇʟʽʥʜʽʢ ʞʘשʘ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ. ʆץʫ ʙʘʨʳʩʳʥʜʘ ʢʦʤʧʴʶʪʝʨʜʽ   

ʧʘʡʜʘʣʘʥʫסʘ, ʤʦʜʝʣʴʜʝʫʛʝ, ʵʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨʜʳ, ʠʥʪʝʨʘʢʪʠʚʪʽ ײץʨʘʣʜʘʨʜʳ ץʦʣʜʘʥʫסʘ, 

ʵʣʝʢʪʨʦʥʜʳץ  ʝʩʝʧʪʝʫʽʰ ʪʝʭʥʠʢʘʩʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ, ʠʥʪʝʨʥʝʪʪʝ ʞײʤʳʩ ʽʩʪʝʫʛʝ, ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʦץʳʪʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳש ʙʽʨ ʪװʨʽ - ʘץʧʘʨʘʪʪʳץ  ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷ[1].  

ʍʍɯ סʘʩʳʨ ïʙײʣ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤ ʜᴅʫʽʨʽ, ʪʝʭʥʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪ ʜᴅʫʽʨʽ,ʘʡʥʘʣʘʜʘסʳ ʜװʥʠʝʛʝ, 

ʘʜʘʤʥʳש ʜʝʥʩʘʫʣʳסʳʥʘ , ʢᴅʩʽʙʠ ʤᴅʜʝʥʠʝʪʪʽʣʽʛʽʥʝ ʤץײʠʷʪ ץʘʨʘʡʪʳʥ ʜᴅʫʽʨ. ʆʩʳ ʦʨʘʡʜʘ ʢʝʣʝʰʝʢ 

  שʘʤʥʳסʦץ  ʘʣʳʧʪʘʩʪʳʨʫץ ʤᴅʜʝʥʠʝʪʪʽ ץʧʘʨʘʪʪʳץʙʦʡʳʥʜʘ ʘ שʰʝʣʝʨʽ-ʞʘʩʪʘʨʜʳװʤ שʘʤʳʤʳʟʜʳסʦץ

ʘʣʜʳʥʜʘ ʪײʨסʘʥ ʝש  ʙʘʩʪʳ ʤʽʥʜʝʪ. ɸץʧʘʨʘʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ 

 ʘ ʝʥʫʜʝʛʽסʤʢʽʥʜʽʢʪʝʨʽʥ ᴅʣʝʤʜʽʢ ʙʽʣʽʤʜʽ ʦʨʪʘװʤ שʘ ʞᴅʥʝ ʦʥʳסʡʝʩʽʥ ʜʘʤʳʪʫװʙʽʣʽʤ ʙʝʨʫ ʞ ץʣʪʪʳײ

ʩʘʙʘץʪʘʩʪʳץץʘ ץʦʣʜʘʥʫ ʥʝʛʽʟʛʽ ʤᴅʥʛʝ ʠʝ ʙʦʣʳʧ ʦʪʳʨ.ɸץʧʘʨʘʪʪʳץ ᴅʜʽʩʪʝʤʝʣʽʢ ʤʘʪʝʨʠʘʣʜʘʨ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ  ʘʨץʳʣʳ ʙʽʣʽʤ ʙʝʨʫʜʽ ʞʝʪʽʣʜʽʨʫʜʽ ʢᴇʟʜʝʡʜʽ. 

 ʽʥʝʥשʢʝ שʨʘʣʜʘʨʳʥʳײץ ʧʘʨʘʪʪʘʥʫʳ ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʠʢʘץʘ שʘʤ ᴇʤʽʨʽʥʽסʦץ ʘʟʽʨʛʽ ʢʝʟʜʝפ

ʪʘʨʘʣʫʳ ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʘʟʤײʥʳʥʘ סʘʥʘ װʣʢʝʥ ᴅʩʝʨʽʥ ʪʠʛʽʟʽʧ ץʦʡʤʘʡʜʳ, ʦʣ ʦץʫ-ʪᴅʨʙʠʝ װʨʜʽʩʽʥʽש 

ʥʳʩʘʥʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥʝ ʜʝ ʳץʧʘʣ ʝʪʽʧ ʦʪʳʨ. ʄײʥʜʘʡ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʥʳʩʘʥʜʘʨʳ çʙʽʣʽʤ ʙʝʨʫʜʝʛʽ 

ɸʂʊè (ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ) ʜʝʛʝʥ ʘʪʘʫ ʘʣʜʳ.ɼᴅʩʪװʨʣʽ ʦץʳʪʫʜʳש 

ʨʝʧʨʦʜʫʢʪʠʚʪʽ-ʠʣʣʶʩʪʨʘʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʩʳ װʰ ʤʘשʳʟʜʳ ײץʨʘʫʰʳʜʘʥ ʪײʨʘʪʳʥʳ ʙʝʣʛʽʣʽ. ʆʣʘʨ: 

 ץᴇʟʘʨʘ ʽʩ-ᴅʨʝʢʝʪʽ ʧʝʜʘʛʦʛʠʢʘʣʳ שʨʘʫʰʳʥʳײץ ʰװ ʫ ʤʘʪʝʨʠʘʣʳ. ʆʩʳץʡʨʝʥʫʰʽ ʞᴅʥʝ ʦװ ,ʡʨʝʪʫʰʽװ

 ʧʘʨʘʪʧʝʥץʳ ʘסʘʨʘʩʳʥʜʘ שʨʘʫʰʳʥʳײץ ʰװ ʡʝʜʝʛʽװʥʝʛʽʟʽʥʝ ʦʩʳ ʞ שʳʥʜʘʡʪʳʥ ʙʦʣʩʘ, ʦʥʳץʨʜʽʩʪʽ ʘʡװ

ʘʣʤʘʩʫ ʘʣʳʥʘʜʳ. ɸʣʘʡʜʘ ʤײʥʜʘʡ ʦץʳʪʫʜʘ ʦץʳʪʫʰʳ ʦץʫ װʨʜʽʩʽʥʽש ʙʘʨʳʩʳ ʪʫʨʘʣʳ ʰʘסʳʥ ʘץʧʘʨʘʪʪʳ 

 ʡʝʜʝװʞ ץʥʜʘʡ ʧʝʜʘʛʦʛʠʢʘʣʳײʘʨʘ ʘʣʤʘʡʜʳ. ʉʝʙʝʙʽ ʤץʨʜʝ ʙʘʩװʘʥʘ ʠʝʣʝʥʝʜʽ ʜʝ, ʦʥʳ ʞʝʜʝʣ ʪס

 ʣʜʝʤ ʙʦʣʤʘʡʜʳ.ɸʣ ɸʂʊ ʤʳʥʘʜʘʡ ᴇʟʘʨʘװʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ᴇʪʝ ᴅʣʩʽʟ ʥʝʤʝʩʝ ʦʣ ʤסʨʘʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘײץ

ʙʘʡʣʘʥʳʩʪʳ ײץʨʘʫʰʳʣʘʨʜʘʥ ʪײʨʘʜʳ: װʡʨʝʪʫʰʽ, ʪʠʽʩʪʽ ʙʘסʜʘʨʣʘʤʘʣʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ 

ʢʦʤʧʴʶʪʝʨ, װʡʨʝʥʫʰʽ ʞᴅʥʝ ʦץʫ ʤʘʪʝʨʠʘʣʳ.ʄײʥʜʘʡ ʞװʡʝʜʝ ʙʽʨʥʝʰʝ ײץʨʘʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʽ 

(ʘץʧʘʨʘʪʧʝʥ ʘʣʤʘʩʫ) ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ  ʪʝʭʥʦʣʦʛʠʷ ï ʙײʣ ʢʦʤʧʴʶʪʝʨʣʝʨ ʘʨץʳʣʳ ʞʘʥ ï 

ʞʘץʪʳ ʘץʧʘʨʘʪʪʳ ï ʙʘסʜʘʨʣʘʤʘ ʞװʡʝʩʽʥʜʝ ʦץʳʪʫ [2]. 

ʆץʫ ʧʨʦʮʝʩʽʥʜʝ ɸʂʊ-ʥʳ ץʦʣʜʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽ: 

Å ʘץʧʘʨʘʪʪʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʫ ʙʽʣʽʤʽʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ ʞᴅʥʝ ץʘʪʳʥʘʩ 

ʞʘʩʘʫ ץʘʙʽʣʝʪʽʥ ʪʫסʳʟʘʜʳ; 

Å ʞʘשʘ ʪʘʥʳʤ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ײʡʳʤʜʘʩʪʳʨʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ; 

Å ʙʽʣʽʤ ʙʝʨʫʜʽ ʘץʧʘʨʘʪʪʳץ ʪײʨסʳʜʘʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ; 

Å ʦץʫʰʳʣʘʨ ᴇʟʽʥʝ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ ʞʝʜʝʣ ʪװʨʜʝ ʘʣʘʜʳ; 

Å ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ; 

Å ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ; 

Å ʦץʳʪʫʜʳש ʦʡ - ᴇʨʽʩʽʥ , ʜװʥʠʝʪʘʥʳʤʳʥ ʢʝשʝʡʪʝʜʽ; 

Å ʘʣסʘʥ ʙʽʣʽʤ ʥʝʛʽʟʽʥ ʜʘʤʳʪʘ ʦʪʳʨʳʧ ʦץʫʰʳʥʳש ʰʳסʘʨʤʘʰʳʣʳץ ʜʝשʛʝʡʽʥ ʰʳשʜʘʧ, 

ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʞʝʪʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ; 

Å ʞʘשʘ ʘץʧʘʨʘʪʪʳ ʞʠʥʘץʪʘʧ ʩʘʣʳʩʪʳʨʳʧ, ʞװʡʝʣʝʧ, ʥʘץʪʳ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʧ ʜᴅʣʝʣʜʝʡʜʽ; 

Å ʘʣסʘʥ ʙʽʣʽʤʽʥ ʪʘʣʜʘʧ,ʞʠʥʘץʪʘʧ, ʞװʡʝʣʽʣʽʢ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ;  

Å ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʠʽ ץʘʡʪʘʣʘʫ ʤװʤʢʽʥʜʽʛʽ ᴇʩʫʤʝʥ ץʘʪʘʨ ʰʳסʘʨʤʘʰʳʣʳץ 

ʰʝʙʝʨʣʽʛʽʥʽש ʘʨʪʫʳʥʘ ʞʘסʜʘʡ ʪʫסʳʟʘʜʳ; 

Å ʦץʫסʘ ʜʝʛʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ; 

Å ʢᴇʨʥʝʢʪʽ ʪװʨʜʝ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡ ʘʣʘʜʳ; 

Å סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʤʝʥ ʘʡʥʘʣʳʩʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ; 

Å ʫʘץʳʪʪʳ װʥʝʤʜʝʡʜʽ; 

Å ץʘʡʪʘʣʘʫ ʤװʤʢʽʥʜʽʛʽʥ ʢʝשʝʡʪʝʜʽ. 

     ɸץʧʘʨʘʪʪʳ ʪʝʭʥʦʣʦʛʠʷ ï ʪᴇʤʝʥʜʝʛʽʜʝʡ װʰ ʙʘסʳʪʪʘ ᴇʟʽʥʽש ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ: 

ɯ. ʞʘשʘ ʠʜʝʷʥʳ ʽʟʜʝʫ (ʞʝʢʝ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʢʦʤʧʴʶʪʝʨʜʽ ץʦʣʜʘʥʫ, ʞʝʢʝ ʜʠʜʘʢʪʠʢʘʣʳץ 

ʝʩʝʧʪʝʨ ʙᴇʣʽʤʽ) 

ɯɯ.  ʝש ʙʘʩʪʳʩʳ, ʘʥʳץʪʘʫ, ʦʥʳש ʽʰʽʥʜʝʛʽ ʘץʧʘʨʘʪʪʳץ ʙᴇʣʽʢʪʽ ץʦʣʜʘʥʫ. 

ɯɯɯ. ʤʦʥʦʪʝʭʥʦʣʦʛʠʷ (ʙʘʨʣʳץ ʦץʳʪʫ ʪװʨʣʝʨʽ, ʦץʫ װʨʜʽʩʽʥʽש ʙʘʨʣʳץ ʙʘסʳʪʳ, ʜʠʘʛʥʦʩʪʠʢʘʣʳץ 

ʙʘʨʣʳץ ʪװʨʣʝʨʽʥ ץʦʩʫ, ʤʦʥʠʪʦʨʠʥʛ, ʙᴅʨʽ ʢʦʤʧʴʶʪʝʨʤʝʥ ץʦʣʜʘʥʫ ʪʘʣʘʧ ʝʪʝʜʽ) [3]. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤסײʘʣʽʤʥʽש ʞװʡʝʣʽ ʞײʤʳʩ ʽʩʪʝʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.ɸץʧʘʨʘʪʪʳ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʽʰʽʥʜʝ ʙװʛʽʥʛʽ ʢװʥʽ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʳʧ ʦʪʳʨ.ʀʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ ï ʙײʣ ײʞʳʤʜʳץ, ᴇʟʽʥ-ᴇʟʽ ʪʦʣʳץʪʳʨʘʪʳʥ, ʙʘʨʣʳץ ʦץʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʽʥʝ 

ʥʝʛʽʟʜʝʣʛʝʥ, ʦץʫ ʧʨʦʮʝʩʽʥʝ ʦץʫʰʳʥʳץ שʘʪʳʩʧʘʡ ץʘʣʫʳ ʤװʤʢʽʥ ʙʦʣʤʘʡʪʳʥ ʦץʳʪʫ ʧʨʦʮʝʩʽʥ 

 ʘ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʘʨʥʘʫʣʳ ʧʨʦʛʨʘʤʤʘʤʝʥשʪʘʤʝʥ ʞʘץʫʰʳʣʘʨ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʡrʤʜʘʩʪʳʨʫ. ʆײ
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ʤװʤʢʽʥʜʽʛʽʥʰʝ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ.ʆʥʜʘסʳ ʤʘץʩʘʪ ï ʦץʫʰʳʥʳש ᴇʟʽʥʰʝ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ 

 ʘ ʜʝʛʝʥץץʩʘʙʘ שʫʰʳʥʳץʥʜʘ ʦײʡʨʝʪʫ.ʄװ ʤʳʩ ʽʩʪʝʫʛʝײʪʘʤʝʥ ʞץʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘסʘʟʽʨʛʽ ʟʘʤʘʥץ

ʢᴇʟץʘʨʘʩʪʘʨʳ ᴇʟʛʝʨʽʧ,ץʳʟʳסʫʰʳʣʳץ ʪʫʘʜʳ,ʙʝʣʩʝʥʜʽʣʽʛʽ ʘʨʪʘ ʪװʩʝʜʽ.ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʫʜʠʦʘץʧʘʨʘʪʪʳץ 

ʜʠʜʘʢʪʠʢʘʣʳץʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʦʡʳʥ ʪװʨʣʝʨʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ ʦץʫʰʳ ʙʦʡʳʥʜʘ ʥʝʛʽʟʛʽ 

 ʤʳʩײʰʝʰʽʤʽʥ ʪʘʙʫ,ʤᴅʪʽʥʤʝʥ ʞ שʥʠ ʧʨʦʙʣʝʤʘʥʳסʘʣʳʧʪʘʩʫʳʥʘ: ʷץ שʟʳʨʝʪʪʽʣʽʢʪʝʨʜʽײץ

ʞʘʩʘʫ,ʢᴇʧʰʽʣʽʢʢʝ ʘʨʥʘʣסʘʥ ʘץʧʘʨʘʪʪʳץ ʦʙʲʝʢʪʽʣʝʨʤʝʥ ץʘʣʳʧʪʳ ʞײʤʳʩ ʞʘʩʘʫ ײץʨʘʣʜʘʨʳʥ 

ʤʝשʛʝʨʝʜʽ.ʆץʫʰʳʣʘʨ ʘץʧʘʨʘʪʪʳ ʞʠʥʘʫʜʳש ʞʘשʘ ʪᴅʩʽʣʜʝʨʽʥ ʠʛʝʨʽʧ,ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ 

 ʳʥʘ ʪʝʟ, ʝʨʢʽʥ ʝʥʫʽʥʝ, ᴇʟʽʥʜʽʢסʘʥ ʰʳʥʜʳץʰʳʥʘʡʳ ʞᴅʥʝ ʦʡʣʘʧ ʪʘʧ שʡʨʝʥʝʜʽ.ʆʡʳʥ ï ʙʘʣʘʣʘʨʜʳװ

çʤʝʥʽʥè ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʰʳסʘʨʤʘʰʳʣʳץץʘ, ʙʝʣʩʝʥʜʽʣʽʢʢʝ, ᴇʟ-ᴇʟʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

1.ɾײʧʪʘʩʳʧ ʞײʤʳʩ ʽʩʪʝʫ; 

2.ʈʦʪʘʮʠʷʣʳץ (ʘʫʳʩʧʘʣʳ)װʰʪʽʢ; 

3.ʂʘʨʫʩʝʣʴ(ʘʡʥʘʣʤʘץ) 

4.ʐʘסʳʥ ʪʦʧʪʘʨʤʝʥ ʞײʤʳʩ; 

5.ɸʢʚʘʨʠʫʤ; 

6.ɸʷץʪʘʣʤʘסʘʥ ʩᴇʡʣʝʤ; 

7.ʆʡסʘ ʰʘʙʫʳʣ; 

8.ɹʨʦʫʥʜʳץ ץʦʟסʘʣʳʩ; 

9.ɽʩʝʧʪʝʫ ʘסʘʰʳ; 

10.ʈᴇʣʜʽʢ ʦʡʳʥ ʪ.ʙ. 

 çɸʡʥʘʣʤʘץè ʦʡʳʥʳ. ʆץʫʰʳʣʘʨʜʘʥ ʽʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʝʢʽ ʩʘץʠʥʘ ʞʘʩʘʣʘʜʳ.ɯʰʢʽ ʩʘץʠʥʘ ï ʙײʣ 

 ʣʘʨ ᴅʨʙʽʨ 30 ʩʝʢ ʩʘʡʳʥ ʘʫʳʩʳʧ ʦʪʳʨʘʜʳ.ʆʩʳʣʘʡʰʘײʠʥʘ ï ʙץʳ ʩʘץʫʰʳʣʘʨ, ʩʳʨʪץʘʥ ʦסʘʣʤʘʡ ʦʪʳʨסʦʟץ

ʦʣʘʨ ʙʽʨʥʝʰʝ ʤʠʥʫʪʪʘ ʪʘץʳʨʳʧʪʳ ʘʡʪʳʧ ʰʳסʘʜʳ. 

 çɽʩʝʧʪʝʫ ʘסʘʰʳè.ʉʳʥʳʧʪʘסʳ ʦץʫʰʳʣʘʨ ʙʽʨʜʝʡ 3 ʥʝʤʝʩʝ 4 ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ.ᴄʨ ʪʦʧ ᴇʟ 

ʩײʨʘץʪʘʨʳʥ ʪʘʣʜʘʧ, ʘסʘʰʪʳש ᴇʟʜʝʨʽʥʝ ʪʠʽʩʪʽ ʪʘʨʤʘסʳʥʘ ʞʘʫʘʙʳʥ ʞʘʟʘʜʳ [4]. ʉʦʜʘʥ ʩʦש ʪʦʧʪʘʨ 

ʦʨʳʥʜʘʨʳʥ ʘʫʳʩʪʳʨʳʧ, ʢᴇʨʰʽʩʽʥʽש ʘסʘʰʳʥʘ ᴇʟ ʦʡʣʘʨʳʥ ʞʘʟʘʜʳ.  

çɹʨʦʫʥʜʳץ ץʦʟסʘʣʳʩè. ɹʨʦʫʥʜʳץ ץʦʟסʘʣʳʩʪʘ ʦץʫʰʳʣʘʨ ʙװʢʽʣ ʢʣʘʩʩ ʽʰʽʥʜʝ ץʦʟסʘʣʘ ʞװʨʽʧ, 

ʙʝʨʽʣʛʝʥ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʘץʧʘʨʘʪ ʞʠʥʘʡʜʳ.  

çɸʫʳʩʧʘʣʳ װʰʪʽʢ ʦʡʳʥʳè 

ʆʡʳʥ ʰʘʨʪʳ: ʦץʫʰʳʣʘʨ 3 ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ. ᴄʨ ʪʦʧץʘ ʙʝʣʛʽʣʽ ʙʽʨ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʪʘʧʩʳʨʤʘ 

(ʪʝʦʨʠʷ) ʪʘʨʘʪʳʣʘʜʳ, ʙʝʣʛʽʣʝʥʛʝʥ ʫʘץʳʪ ʽʰʽʥʜʝ ʜʘʡʳʥʜʘʣʳʧ, ᴅʨ ʪʦʧʪʘʥ ʙʽʨ ʦץʫʰʳʜʘʥ ʙʽʨ-ʙʽʨʽʤʝʥ 

ʘʫʳʩʳʧ ʦʪʳʨʘʜʳ. ɽʥʜʽ, ᴅʨ ʪʦʧʪʳש ʤװʰʝʩʽ ᴇʟ ʪʦʙʳʥʜʘ ʜʘʡʳʥʜʘʣסʘʥ ʪʘʧʩʳʨʤʘʩʳʤʝʥ ץʘʣסʘʥ ʪʦʧ 

ʤװʰʝʣʝʨʽʥʝ ʪװʩʽʥʜʽʨʝʜʽ.ʉʦʜʘʥ ʢʝʡʽʥ ʧʨʘʢʪʠʢʘʣʳץ ʞײʤʳʩ ʙʝʨʽʣʝʜʽ. 

ɹײʣ ʦʡʳʥʜʘʨ ʙʘʣʘʥʳש ᴅʨ ץʳʨʳʥʘʥ ʢᴇʨʽʥʫʽʥʝ (ʠʥʪʝʣʣʝʢʪʫʘʣʜʳʣʳץ, ʰʳסʘʨʤʘʰʳʣʳץ, 

ʵʤʦʮʠʦʥʘʣʜʳʣʳץ,ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ) ʞᴅʥʝ ʦʥʳש ʤʽʥʝʟ-ײץʣץʳʥʜʘ,ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥʜʘ,ʦץʫʳʥʜʘ ʧʘʡʜʘ 

ʙʦʣʘʪʳʥ ᴅʨʪװʨʣʽ ץʠʳʥʜʳץʪʘʨʜʳ ʞʝשʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ.ʉʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʣʘʥʳש ʰʳʥʘʡʳ 

ʘʜʘʤʛʝʨʰʽʣʽʢ ʢʦʤʤʫʥʠʢʘʮʠʷסʘ ʝʥʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽש 

 .ʘʣʳʧʪʘʩʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ [5]ץ

ɾʘשʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʩʘʙʘץʪʘʨʜʘ ʧʘʡʜʘʣʘʥʫʜʳש ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

 ʪʳ ʝʢʝʥʜʽʛʽʥʝ ʢᴇʟ ʞʝʪʢʽʟʫʛʝץᴅʨ ʞʘ שʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫʜʳץ

ʙʦʣʘʜʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʥʳ ʩʘʙʘץʪʘʨʜʘ ʧʘʡʜʘʣʘʥʫʜʳװ שʰ ʥʝʛʽʟʛʽ ʪװʨʽ ʙʘʨ: 

1.ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʩʘʙʘץʪʘʨʜʘ װʟʜʽʢʩʽʟ ʧʘʡʜʘʣʘʥʫ; 

2.ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫʰʳʣʘʨʜʳש ʩʘʙʘץʪʘʥ ʪʳʩ ᴇʟʽʥʜʽʢ ʦʨʳʥʜʘʫ ʙʘʨʳʩʳʥʜʘ 

ʧʘʡʜʘʣʘʥʫ; 

3.ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ ʧʘʡʜʘʣʘʥʫ. 

ᴆʩʢʝʣʝײ שʨʧʘץʪʳ ʞʘשʘ ʦץʫסʘ,ʞʘשʘ ץʘʪʳʥʘʩʪʘʨסʘ ʙʝʡʽʤʜʝʫʽʤʽʟ ʝש ʙʽʨʽʥʰʽ ʤʘץʩʘʪ,ʷסʥʠ ʙᴅʩʝʢʝʛʝ 

 .ʤʳʪʧʘʫʳʤʳʟ ʘʙʟʘʣײ ʟʦʨ ʤʽʥʜʝʪʽ ʝʢʝʥʽʥ שʘʫʳʤʳʥʳץ ʩʪʘʟʜʘʨײ ʘ ʪᴅʨʙʠʝʣʝʫסʣײʘʙʽʣʝʪʪʽ ʪץ
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ɸ.ʊ.ɽʣʝʤʝʩʦʚʘ, ɺ.ɸ. ʍʨʦʤʦʚ  

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

çʊɸɹʀנɸʊʇɽʅ ʆפʓʊʓʇ ɾᴄʅɽ ʊᴄʈɹʀɽʃɽʁʄɯɿè ɸʊʊʓ פɸʃɸʅʓר ɾɸʃʇʓ 

ɹɯʃɯʄ ɹɽʈɽʊɯʅ ɾᴄʅɽ פɸʃɸ ʉʓʈʊʓʅɼɸנʓ ʄɽʂʊɽʇʊɽʈɼɯר ʕʂʆʃʆɻʀʗʃʓפ-

ɹʀʆʃʆɻʀʗʃʓפ ʉɸʃɸʉʓ ɹʆʁʓʅʐɸ פʆʉʓʄʐɸ ɹɯʃɯʄ ɹɽʈʋ ױʁʓʄʓʅʓר 

ʀʅʊɽɻʈɸʎʀʗʃʓפ   ɹɸנɼɸʈʃɸʄɸʉʓ 

 

ʄʘϨʘʣʘʜʘ Ϩʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥʽϬ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʞϸʥʝ Ϩʘʣʘ ʩʳʨʪʳʥʜʘϤʳ 

ʤʝʢʪʝʧʪʝʨʤʝʥ ϨϰʨʳʣϤʘʥ ʠʥʪʝʛʨʘʮʠʷʣʳϨ ʞϮʡʝʩʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ʕʢʦʣʦʛʠʷʣʳϨ-ʙʠʦʣʦʛʠʷʣʳϨ ʙʘϤʳʪʳ 

ʙʦʡʳʥʰʘ ʦϨʫʰʳʣʘʨʜʳϬ Ϩϰʟʳʨʣʝʪʪʽʣʽʢʪʝʨʽ ʜʘʤʳʪʫʜʘϤʳ ϸʜʽʩ-ʪϸʩʽʣʜʝʨ ϰʩʳʥʳʣʘʜʳ. 

 

ʊϮʡʽʥʜʽ ʩϺʟʜʝʨ: ϧʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ, ʤʝʢʪʝʧ, ʙʠʦʣʦʛʠʷʣʳϨ-ʵʢʦʣʦʛʠʷʣʳϨ ʙʘϤʳʪ, ʠʥʪʝʛʨʘʮʠʷ, 

ʧʝʜʘʛʦʛʠʢʘʣʳϨ ϸʜʽʩʪʝʨ. 

 

 ʘʞʳʨʘʤʘʩ ʙʽʨ ʙᴇʣʽʛʽ ʙʦʣʳʧ  שʡʝʩʽʥʽװʟʘʤʘʥʘʫʠ ʞ שʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫʜʽפ

ʪʘʙʳʣʘʜʳ. ʀʥʥʦʚʘʮʠʣʳץ ʞװʡʝʣʝʨ  ʙʝʣʛʽʣʽ ʙʽʨ ʜᴅʨʝʞʝʜʝ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʝʩʝʙʽʥʝʥ ʢװʰʝʡʪʽʣʫʽ 

ʤװʤʢʽʥ. ʗסʥʠ ץʳʟʤʝʪ ʪװʨʣʝʨʽʥ ʝʨʢʽʥ ʪʘשʜʘʫ, ʦץʫʰʳʣʘʨʜʳש ʞʦסʘʨʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʷסʥʠ ʪײʣסʘʥʳש 

ʰʳʥʘʡʳ ʰʳסʘʨʤʘʰʳʣʳץ ʪײʨסʳʩʳʥʘʥ ʪʘʥʳʣʫ ʩʠʧʘʪʳʥ ʙʽʣʜʽʨʝʜʽ. 

  ʅʝʛʽʟʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽש ᴅʨ ʩʘʪʳʩʳʥʘ ʪײʣסʘʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʞʘʩ ʢʝʟʝʥʜʝʨʽ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʜʘʤʫ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ᴇʟʽʥʽש ʤʘʟʤײʥʜʳ ʤʦʜʫʣʽʥ ײʩʳʥʘ ʘʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʥʝʛʽʟʛʽ ʞᴅʥʝ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ײץʟʳʨʝʪʪʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʧʝʨʩʧʝʢʪʠʚʪʽ ʙʘסʳʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ./«2012-2016  ʦץʫʰʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʩʘʫʘʪʪʳʣʳסʳ ʜʘʤʳʪʫ ʞᴇʥʽʥʜʝʛʽ ʽʩ-ᴅʨʝʢʝʪʪʽײ שʣʪʪʳץ ʞʦʩʧʘʨʳʥʜʘè ʢᴇʨʩʝʪʽʣʛʝʥ/. 

 ɹʠʦʣʦʛʠʷʣʳץ ʦʨʪʘʣʳץʪʘ ײʡʳʤʜʘʩʪʨʳʨʫʰʳʣʳץ-ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤᴅʜʝʥʠʝʪʪʽש ʝʢʽ ʪװʨʽʥ 

ʢʝʣʽʩʪʽʨʫ, ʞʘץʳʥʜʘʩʪʳʨʫ װʰʽʥ ʧʝʜʘʛʦʛʠʢʘʣʳץ, ᴅʜʽʩʪʝʤʝʣʽʢ ʞʘסʜʘʡʣʘʨ ʞʘʩʘʣסʘʥ: ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʪʝʧʪʝʨʽ ʤʝʥ ʤʝʢʪʝʧʪʝʥ ʪʳʩ ײʡʳʤʜʘʨ.   

ɹʠʦʣʦʛʠʷʣʳץ ʦʨʪʘʣʳץʪʳץ שʘʣʘ ʞᴅʥʝ ץʘʣʘ ʩʳʨʪʳʥʜʘסʳ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʤʝʥ 

ʙʽʨʽʛʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʤʘʟʤײʥʜʳ ʞᴅʥʝ ʪʝʤʘʪʠʢʘʣʳץ ʙʘסʳʪ ʙʦʡʳʥʰʘ ʵʢʦʣʦʛʠʷʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ, 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤʘץʩʘʪʳ ʙʦʡʳʥʰʘ ʤᴅʜʝʥʠ,  ײʡʳʤʜʘʩʪʳʨʫ ʬʦʨʤʘʩʳ ʙʦʡʳʥʰʘ ʪײʣסʘʣʳץ ʙʘסʜʘʨʣʘʥʫ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ; ʩʦʥʜʘʡ-ʘץ ʞװʟʝʛʝ ʘʩʳʨʫ ʙʦʡʳʥʰʘ ײʟʘץ ʤʝʨʟʽʤʜʽ ʞᴅʥʝ 2-11 ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʘ 

ʘʨʥʘʣסʘʥ.  

     ɹʘסʜʘʨʣʘʤʘ פʈ ʙʽʣʽʤ ʞᴅʥʝ סʳʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽש, ʈʝʩʧʫʙʣʠʢʘʣʳץ ʦץʫ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʦʨʪʘʣʳסʳʥʳײ שʩʳʥʳʣʳʤʜʘʨʳʥʘ, ç12 ʞʳʣʜʳץ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʫ ʊײʞʳʨʳʤʜʘʤʘʩʳʥʘè, ç2012-2016 

ʞʳʣʜʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʦץʫʰʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫ ʞᴇʥʽʥʜʝʛʽ ʽʩ-ᴅʨʝʢʝʪʪʽש 

 .ʘ ʩᴅʡʢʝʩ ᴅʟʽʨʣʝʥʛʝʥסʞʘʪʪʘʨײץ ʘ ʜʘ ʥʦʨʤʘʪʠʚʪʽʢץʞʦʩʧʘʨʳʥʘè ʞᴅʥʝ ʙʘʩ ץʣʪʪʳײ

     ɹʘסʜʘʨʣʘʤʘʜʘ ʪײʣסʘʥʳש ʜʘʤʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʫ, ʬʫʥʢʮʠʦʥʘʣʴʜʳץ ʩʘʫʘʪʪʳʣʳץʪʳ ʜʘʤʳʪʫ, 

ʢᴅʩʽʙʠʣʽʢ ᴇʟʽʥ ʘʥʳץʪʘʫ, ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʝשʙʝʛʽʤʝʥ, ʦʣʘʨʜʳץ שʘʙʽʣʝʪʪʝʨʽʥ ʞװʟʝʛʝ 
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ʘʩʳʨʫ, ץʦסʘʤʜʘסʳ ᴇʤʽʨʛʝ ʙʝʡʽʤʜʝʫ ץʘʨʘʩʪʳʨʳʣסʘʥ. פʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ʤʝʥ ʥʝʛʽʟʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽ 

ʜʘʤʳʪʫʜʳ ᴇʟʘʨʘ ʙʘʡʣʘʩʪʳʨʫʜʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʜʝʨʽ ʢʽʨʝʜʽ. 

Å ʆץʫʰʳʣʘʨʜʳ 5 ʩʘʣʘ ʙʦʡʳʥʰʘ ʩʘʣʘʣʳץ ʘʣʜʳ ʜʘʡʳʥʜʘʫ ʤʘץʩʘʪʳʥʜʘ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫʜʽש ʙʽʣʽʤ ï

ʪᴅʨʙʠʝ ʙʘסʜʘʨʣʘʤʘʩʳʥ ײץʨʫ ʞᴅʥʝ ʞװʟʝʛʝ ʘʩʳʨʫ: 1) ʟʦʦʣʦʛʠʷ, ʦʨʥʠʪʦʣʦʛʠʷ, ʬʠʟʠʦʣʦʛʠʷ   ʤʝʥ 

ʬʝʥʦʣʦʛʠʷʥʳ ʟʝʨʪʪʝʡʪʽʥ  ʞʝʢʝ ïʙʠʦʣʦʛʠʷʣʳץ (ʥʘʪʫʨʘʣʠʩʪʽʢ); 2) ʵʢʦʣʦʛʠʷʣʳ3 ;ץ) ʘʛʨʦʙʠʦʣʦʛʠʷʣʳץ 

(ᴇʩʽʤʜʽʢʪʘʥʫ ʙʘסʜʘʨʣʘʤʘʩʳ);4) ʪʘʙʠסʘʪ ʞᴅʥʝ ʰʘסʘʨʤʘʰʳʣʳץ (ʛװʣʜʝʨ ʬʣʦʨʠʩʪʠʢʘʩʳ ʤʝʥ 

ʘʨʘʥʞʠʨʦʚʢʘʩʳ, ʜʝʥʜʨʦʣʦʛʠʷʣʳץ, ʣʘʥʜʰʘʬʪʪʳץ, ʬʠʪʦʟʠʟʘʡʥ ʙʘסʜʘʨʣʘʤʘʣʘʨ); 5) ɿʝʨʪʪʝʫʰʽʣʽʢ 

(ʟʝʨʪʪʝʫ ץʳʟʤʝʪʪʽʥʽש ʥʝʛʽʟʜʝʨʽ). 

Å ʓʥʪʳʤʘץʪʘʩʪʳץʪʳש ʙʘʨʣʳץ ʙʘסʳʪʳ ʙʦʡʳʥʰʘ ʙʽʣʽʤ-ʪᴅʨʙʠʝ ʢʝשʽʩʪʽʛʽʥ ײץʨʫ. 

Å ɹʽʣʽʤ ʤʝʥ ʪᴅʨʙʠʝʥʽש ᴇשʽʨʣʽʢ ʢʦʤʧʦʥʝʥʪʽʥ ʝʥʛʽʟʫ. 

Å ʆʨʪʘ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʙʦʡʳʥʰʘ ʞʳʣʜʳץ ʮʠʢʣʳʥ ᴅʟʽʨʣʝʫ. 

ɹʘסʜʘʨʣʘʤʘʥʳ ʦץʫ, ʪᴅʨʙʠʝ ʞᴅʥʝ ʙʘʣʘʣʘʨʜʳ ʜʘʤʳʪʫ ʞװʡʝʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ʤʘץʩʘʪʪʳʣʳסʳ, ʙʘʣʘʥʳש 

ʞʝʢʝ ʪײʣסʘʩʳʥ ʜʘʤʳʪʫ ʪᴅʨʙʠʝʣʝʫ ʞᴅʥʝ ʙʽʨ ʧʨʦʮʝʩʢʝ ʙʽʨʽʢʪʽʨʝʜʽ, ʦץʫʰʳʣʘʨʜʳש ʰʘסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ 

ʠʥʥʦʚʘʮʠʷʣʳץ ץʳʟʤʝʪʽʥʜʝʛʽ  ץʘʞʝʪʪʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʘʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ.  

ɹʘסʜʘʨʣʘʤʥʳש ᴇʟʝʢʪʽʣʽʛʽ: 

Å çפʈ 12 ʞʳʣʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʊײʞʳʨʳʤʜʘʤʘʩʳʥʳשè, çʆץʫʰʳʣʘʨʜʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥ 

ʜʘʤʳʪʫ ʞᴇʥʽʥʜʝʛʽ ʽʩ-ᴅʨʝʢʝʪʪʽײ שʣʪʪʳץ ʞʦʩʧʘʨʳʥʳשè, çפʈ װʟʜʽʢʩʽʟ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʽʝʩʽʥʜʝʛʽ ʪᴅʨʙʠʝ 

ʊײʞʳʨʳʤʜʘʤʘʩʳʥʳשè, çפʈ 2011-2020 ʞʳʣʜʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳ ʤʝʤʣʝʢʝʪʪʽʢ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʳשè ʤʘץʩʘʪʪʘʨʳʥ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥ ʤʝʢʪʝʧʪʝʥ ʪʳʩ ײʡʳʤʜʘʨ ʤʝʥ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ 

ʤʝʢʪʝʧʪʝʨʜʽ ʙʘʡʣʘʥʳʩʪʳʨʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʫ. 

çפʈ 12 ʞʳʣ ʦʨʪʘ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʪײʞʳʨʳʤʜʘʤʘʩʳè, ç2012-2016 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʦץʫʰʳʣʘʨʜʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʩʘʫʘʪʪʳʣʳסʳʥ ʜʘʤʳʪʫ ʞᴇʥʽʥʜʝʛʽ ײʣʪʪʳץ ʽʩ-ץʠʤʳʣ ʞʦʩʧʘʨʳè, çפʘʟʘץʩʪʘʥ ᴇʤʽʨ ʙʦʡʳ 

ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫ ʪײʞʳʨʳʤʜʘʤʘʩʳè ʥʝʛʽʟʛʽ ײץʞʘʪʪʘʨʜʳש ʤʘץʩʘʪʪʘʨʳ ʤʝʥ ʤʽʥʜʝʪʪʝʨʽʥʝ 
 .ʧʘʡʜʘʣʘʥʫ ץᴅʣʝʫʝʪʽʥ ʪʦʣʳ ץʨʝʩʫʨʩʪʳ שʡʳʤʜʘʨʜʳײ ʦʣ ʞʝʪʢʽʟʫʛʝ ʪʳʩץ

ɾʘשʘʰʳʣʜʳסʳ: 

2011-2020 ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ פʈ ʙʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳש ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ 

12-ʞʳʣʜʳץ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʫʛʝ ʢᴇʰʫ ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʙʘסʳʪʪʘ ʤʝʢʪʝʧʪʝʥ ʪʳʩ ײʡʳʤʜʘʨ 

ʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽש ʘʨʘʩʳʥʜʘ ᴅʨʽʧʪʝʩʪʽʢ ʳʥʪʳʤʘץʪʘʩʪʳװ ץʣʛʽʩʽʥ ײץʨʫ. 

 ʄʘץʩʘʪʳ: 

ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʤʝʥ ʙʽʨʽʢʪʽʨʫʛʝ ʞᴅʥʝ  ʦʙʣʳʩʪʳץ ʙʘʣʘʣʘʨ ʙʠʦʣʦʛʠʷʣʳץ 

ʦʨʪʘʣʳסʳʥʳץ שʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤ ʨʝʪʽʥʜʝ ᴅʣʝʫʝʪʽʥ ʪʦʣʳץ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʙʘסʜʘʨʣʘʥסʘʥ 

ʧʨʘʢʪʠʢʘʣʳץ ʙʘסʜʘʨʣʘʤʘʥʳ ײץʨʫ. 

 ʄʽʥʜʝʪʪʝʨʽ: 

-ʆץʫʰʳʣʘʨʜʳש ʥʝʛʽʟʽʛʽ ײץʟʽʨʣʝʪʪʽʢ ʞװʡʝʩʽʥ ʠʛʝʨʽʣʛʝʥ ʙʽʣʽʤʜʝʨʽʥ ʧʨʘʢʪʠʢʘ ʞװʡʽʩʽʥʜʝ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʙʝʡʽʤʜʝʫ ʧʨʦʮʝʩʽʥʜʝ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ײץʟʽʨʣʝʪʪʽʣʽʪʽש ʥʝʛʽʟʽ ʞװʡʽʩʽʥ 

ʤʝשʛʝʨʫ װʰʽʥ ʘʰʳץ-ʘץʧʘʨʘʪʪʳץ, ʙʽʣʽʤʜʽʢ-ʪᴅʨʙʠʝʣʽʢ, ץʳʟʤʝʪʪʽʢ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʽʩ-ᴅʨʢʝʪ ײץʨʫ. 

- ᴆʩʢʝʣʝײ שʨʧʘץʪʳש ᴅʣʝʫʤʝʪʪʽʢ ײץʟʳʨʣʳסʳ ʞʦסʘʨʣʘʪʳʧ, ʦʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳ ʤʝʥ ᴅʣ-ʘʫץʘʪʳ, 

ʨʫʭʘʥʠ, ʟʘʡʳʨʣʳץ, ʤʦʨʘʣʴʜʳץ ᴇʤʽʨʽ װʰʽʥ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʘʨʪʪʳʨʘʪʳʥ ײʡʽʤʜʘʩʪʳʨʫʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪ 

 .ʨʫײץ

-ʆʨʪʘʣʳץʪʘ ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʪᴅʨʙʠʝʣʽʢ ʞװʡʝʩʽʥ ʜʘʤʳʪʫ. 

- ɹʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʳש  ʳʥʪʳʤʘץʪʘʩʪʳץ  ʞʘסʜʘʡʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ 

 ʳʪʫץʘʙʽʣʝʪʪʝʨʽʥ, ᴇʟʽʥ-ᴇʟʽ ʪʘʥʫ ʞᴅʥʝ ᴇʟʽʥ ïᴇʟʽʥ ʦץ ץʘʨʤʘʰʳʣʳסʰʳ שʪʘʨʳʥ, ʦʣʘʨʜʳץʫʰʳʣʳסʳʟʳץ

ʜʘסʜʳʣʘʨʳʥ ʙʘʨʳʥʰʘ  ʜʘʤʳʪʫ.  

 ʙʽʨʽʛʫʽ שʡʳʤʜʘʨ ʤʝʥ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʝʤʝʣʝʨʜʽײ ʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥפ

ʞʘסʜʘʡʣʘʨʳʥʜʘ ʙװʪʽʥʜʝʡ ʙʽʣʽʤ-ʪᴅʨʙʠʝ ʞװʡʝʩʽʥ ײץʨʫ ʙײʣ ʙʘסʜʘʨʣʘʤʘʥʳש ʘʡʨʳץʰʘ ʝʨʝʢʰʝʣʽʛʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ɹʠʦʣʦʛʠʷʣʳץ ʦʨʪʘʣʳץʪʳש ʩʘʥ ץʳʨʣʳ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ᴅʨ ʪװʨʣʽ 

ʬʣʦʨʠʩʪʠʢʘʣʳץ ʞᴅʥʝ ʟʦʦʣʦʛʠʷʣʳץ ʢʦʣʣʝʢʮʠʷʣʘʨʳ ʙʘʨ ʪʘʙʠסʠ ʘʡʤʘץʪʘ ʙʽʨʝʛʝʡ ʦʨʥʘʣʘʩʫʳʥ ʧʘʡʜʘʣʘʥʫ. 

       ɹʽʨʽʛʫ ʙʦʡʳʥʰʘ ʙʘסʜʘʨʣʘʤʘ ʦʨʪʘʣʳץʪʘ ʙʽʣʽʤ-ʪᴅʨʙʠʝ ʧʨʦʮʝʩʽʥʽש ʙʽʨʥʝʰʝ ʙʣʦʢʪʘʨʳʥ 

ʙʽʨʽʢʪʽʨʝʜʽ: 

1 ʙʣʦʢ. ʆʨʪʘʣʳϨʪʳϬ ʦϨʫ-ʪϸʨʙʠʝ ʧʨʦʮʝʩʽʥʜʝ ʦϨʫʰʳʣʘʨϤʘ ʙʽʣʽʤ ʞϸʥʝ ʪϸʨʙʠʝ ʙʝʨʫʜʽϬ ʥʝʛʽʟʛʽ ʙϺʣʽʛʽ 

ʨʝʪʽʥʜʝ ʦϨʳʪʫ ʤʝʥ ʪϸʨʙʠʝ ʞϮʡʝʩʽ. 

2 ʙʣʦʢ. ϧʘʣʘ ʞϸʥʝ Ϩʘʣʘ ʩʳʨʪʳʥʜʘϤʳ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʤʝʥ ʵʢʦʣʦʛʠʷʣʳϨ-ʙʠʦʣʦʛʠʷʣʳϨ 

ʙʘϤʳʪʪʘϤʳ ʙϰϨʘʨʘʣʳϨ-ʪϸʨʙʠʝ ʽʩ-ʰʘʨʘʣʘʨʳʥ Ϻʪʢʽʟʫ ʙʦʡʳʥʰʘ Ϻʟʘʨʘ ϸʨʝʢʝʪʪʝʩʫ ʙʘϤʜʘʨʣʘʤʘʩʳ. 

3 ʙʣʦʢ. ɹʘʣʘʣʘʨʜʳϬ ʞʘʟϤʳ ʜʝʤʘʣʳʩʳʥ ϰʡʳʤʜʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ʙʘϤʜʘʨʣʘʤʘ. 
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ʄʝʢʪʝʧʪʝʥ ʪʳʩ ϰʡʳʤʜʘʨʜʳϬ ϨʘʣʘʥʳϬ ʞϸʥʝ Ϩʘʣʘ ʩʳʨʪʳʥʜʘϤʳ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ 

ʤʝʢʪʝʧʪʝʨʤʝʥ ʙʘʡʣʘʥʳʩʳ ʙʦʡʳʥʰʘ ʙʘϤʜʘʨʣʘʤʘʥʳ ʞϮʟʝʛʝ ʘʩʳʨʫʜʘ ʢϮʪʽʣʝʪʽʥ ʥϸʪʠʞʝʣʝʨ: 

Å ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʥʽװ שʟʜʽʢʩʽʟʜʽʛʽ ʤʝʥ ʙʽʨʽʟʜʽʣʽʛʽʥ  ץʦʩʳʤʰʘ ʞᴅʥʝ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש 
ʜʝשʛʝʡʣʝʨʽʥʜʝ ץʘʤʪʘʤʘʩʳʟ  ʝʪʫ; 

Å װʡʨʝʥʫʰʽʣʝʨ ʪᴅʨʙʠʝʣʽʛʽ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʽʥʽש ᴇʩʢʝʥ ʜʝשʛʝʡʽ; 

Å ʩʘʣʘʫʘʪʪʳ ᴇʤʽʨ ʩʘʣʪʳʥ ʥʦʨʤʘ ʨʝʪʽʥʜʝ ʙʝʢʽʪʫ; 

Å ץʦסʘʤʥʳש ʨʫʭʘʥʠ ʞᴅʥʝ ʘʜʘʤʛʝʨʰʽʣʽʢ ʜʝשʛʝʡʽʥʽש ᴇʩʫʽ; 

Å ᴅʨʝʢʝʪ ʝʪʝʪʽʥ, ᴇʟʜʽʛʽʥʝʥ ʜʘʤʠʪʳʥ, ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʙʽʣʽʤ-ʪᴅʨʙʠʝ ʙʝʨʫ ʞװʡʝʩʽ. 

 ʦʨʳʪʳʥʜʳפ

 ɹʽʨʽʛʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʙʘʣʘʣʘʨ ʙʠʦʣʦʛʠʷʣʳץ ʦʨʪʘʣʳסʳʥʳש ᴅʣʝʫʝʪʽʥ ʞװʟʝʛʝ ʘʩʳʨʫסʘ, ʞʘʣʧʳ 

ʞᴅʥʝ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫʜʽ ʙʽʨʽʢʪʽʨʫ ʧʨʠʥʮʠʧʪʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ װʡʨʝʥʫʰʽʣʝʨʜʽ ᴅʣʝʫʤʝʪʪʝʥʜʽʨʫ 

ʞᴅʥʝ ʢᴅʩʽʙʠʣʝʥʜʽʨʫ, ʦץʫ ʤʝʥ ʪᴅʨʙʠʝʛʝ ʪײʣסʘʣʳץ-ʙʘסʜʘʨʣʘʥסʘʥ ץʘʪʳʥʘʩʪʳ ʞװʟʝʛʝ ʘʩʳʨʫסʘ, ʩʦʥʜʘʡ-ʘץ 

ʜʘʤʳʪʫ ʧʨʠʥʮʠʧʽʥʝ ʙʘסʳʪʪʘʣסʘʥ. 

ʆʩʳʣʘʡʰʘ, ʟʘʤʘʥʘʫʠ ʢʝʟʝשʜʝ ʤʝʢʪʝʧ ʞᴅʥʝ ץʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫʜʽ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫʜʽש 

 ʦʩʳʤʰʘ ʙʽʣʽʤ ʙʝʨʫʜʽץ ʤʳʩʳʤʳʟ ʞʘʣʧʳ ʞᴅʥʝײʞ שʘʨʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʙʽʟʜʽץ ʨʘʤʜʘʩ ʙᴇʣʽʛʽ ʨʝʪʥʜʝײץ

ʙʽʨʽʢʪʽʨʫ ʩʘʧʘʣʳ ʞʘשʘ ʥᴅʪʠʞʝʛʝ ʞʝʪʢʽʟʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʜʽ. 
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ʇʈʆɻʈɸʄʄɸ ʀʅʊɽɻʈɸʎʀʗ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺʅɽʐʂʆʃʔʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 

ʕʂʆʃʆɻʆ-ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʌʀʃʗ ʉ ʆɹʑɽʆɹʈɸɿʆɺɸʊɽʃʔʅʓʄʀ 

ʋʏʈɾɼɽʅʀʗʄʀ ɻʆʈʆɼɸ ʀ ʇʈʀɻʆʈʆɼɸ çʋʏʀʄ  ʀ  ɺʆʉʇʀʊʓɺɸɽʄ  ʇʈʀʈʆɼʆʁè 

ɸ.ʊ ɽʣʝʤʝʩʦʚʘ, ɺ.ɸ ʍʨʦʤʦʚ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʤʘʪʨʠʚʘʝʪʩʷ ʧʫʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠʥʪʝʛʨʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʝʰʢʦʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʛʦʨʦʜʘ ʠ ʧʨʠʛʦʨʦʜʘ ʉʝʤʝʡ. 

 

THE PROGRAM IS THE INTEGRATION O F THE ACTIVITIES OF EXTRACURRICULAR 

ORGANIZATIONS ECOLOGICAL AND BIOLOGICAL PROFILE WITH EDUCATIONAL 

INSTITUTIONS OF THE CITY AND ITS SUBURBS "LEARN AND EDUCATE NATURE."  

ɸ.ʊ Elemesova, V.A Khomov 

In this article, the path of formation programs Input a word integration of curricular organization 

of ecological and biological profile with educational institutions of the city and its suburbs. 
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ʂ.ɸ. ʂʘʨʤʝʥʦʚʘ, ɻ.ʂ. ɼʞʫʤʘʞʘʥʦʚʘ 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ʊʈɽʅʀʅɻ ɸʈפʓʃʓ ɹʆʃɸʐɸפ ʇɽɼɸɻʆɻʊɸʈɼʓר ʂᴄʉɯɹʀ פɸʈʓʄ-פɸʊʓʅɸʉפɸ 

ʇʉʀʍʆʃʆɻʀʗʃʓפ ɼɸʗʈʃʓנʓʅ ɸʈʊʊʓʈʋ 

 

ɸϬʜʘʪʧʘ: ʄʘϨʘʣʘʜʘ ʪʨʝʥʠʥʛ ʘʨϨʳʣʳ ʙʦʣʘʰʘϨ ʧʝʜʘʛʦʛʪʘʨʜʳϬ ʢϸʩʽʙʠ Ϩʘʨʳʤ-ϨʘʪʳʥʘʩϨʘ 

ʧʩʠʭʦʣʦʛʠʷʣʳϨ ʜʘʷʨʣʳϤʳ, ʩʦʥʜʘʡ-ʘϨ ϸʣʝʫʤʝʪʪʽʢ-ʧʩʠʭʦʣʦʛʠʷʣʳϨ ʪʨʝʥʠʥʛʪʽϬ ʧʨʠʥʮʠʧʪʝʨʽ ʤʝʥ 

Ϩʳʟʤʝʪʽ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ:ʪʨʝʥʠʥʛ,ʢϸʩʽʙʠ Ϩʘʨʳʤ-Ϩʘʪʳʥʘʩ, ʧʩʠʭʦʣʦʛʠʷʣʳϨ ʜʘʷʨʣʳϨ, ʙʦʣʘʰʘϨ ʧʝʜʘʛʦʛ. 

 

 ʦʣʜʘʥʫץ ʨʛʽʟʫʜʝ ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʜʽװʳʪʫ ʤʝʥ ʪᴅʨʙʠʝ ʽʩʪʝʨʽʥ ʞץʘʟʽʨʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ ʦפ

ʢʝשʽʥʝʥ ᴇʨʽʩ ʘʣʫʜʘ. 

 ʳʪʫ ᴅʜʽʩʪʝʨʽʥץʜʝ ʪʠʽʤʜʽ ʬʦʨʤʘʩʳ ʨʝʪʽʥʜʝ ʙʝʣʩʝʥʜʽ ʦ שʜʝʨʽʩʽʥ ʞʝʪʽʣʜʽʨʫʜʽװ ʘʪʳʥʘʩץ-ʘʨʳʤפ

 ʽʩ-ᴅʨʝʢʝʪʪʽ ץʳʪʫ ᴅʜʽʩʪʝʨʽ ʙʽʨʣʝʩʢʝʥ ʪʘʥʳʤʜʳץʘʥ ʙʝʣʩʝʥʜʽ ʦסʡʳʤʜʘʩʪʳʨʳʣײ ʨʳʩײʦʣʜʘʥʳʣʘʜʳ. ɼץ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [1]װʘ ʤסʘʣʳʧʪʘʩʪʳʨʫץ

ʄײʥʜʘʡ ᴅʜʽʩʪʝʨ: ʠʤʠʪʘʮʠʷʣʳץ ʞʘʪʪʳסʫʣʘʨ, ʥʘץʪʳ ʞʘסʜʘʡʣʘʨʜʳ ʪʘʣʜʘʫ, ʪʦʧʪʳץ ʜʠʩʢʫʩʩʠʷ, 

ʩʠʪʫʘʪʠʚʪʽ-ʨᴇʣʜʽʢ ʦʡʳʥʜʘʨ, ᴅʣʝʫʤʝʪʪʽʢ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʨʝʥʠʥʛʪʝʨ, ʽʩʢʝʨʣʽʢ ʦʡʳʥʜʘʨ. ɹʽʟʜʽש ʟʝʨʪʪʝʫ 

ʞײʤʳʩʳʤʳʟʜʳש ʪᴅʞʽʨʠʙʝʣʽʢ ʙᴇʣʽʤʽʥʜʝ ʦʩʳ ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʪʠʽʤʜʽ ʥᴅʪʠʞʝ ʙʝʨʜʽ. ɸʣ, 

ʦץʳʪʫʜʳש ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʨʝʥʠʥʛ ʞʘʪʘʜʳ. 

ᴄʣʝʫʤʝʪʪʽʢ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʨʝʥʠʥʛ - ʙײʣ ʙʝʣʩʝʥʜʽ ʪʦʧʪʳץ ʞײʤʳʩץʘ ʧʩʠʭʦʣʦʛʠʷʣʳץ ᴅʩʝʨ ʝʪʫʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʘʨʥʘʡʳ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʬʦʨʤʘʩʳ. ʊʨʝʥʠʥʛ ʙʘʨʳʩʳʥʜʘ ʪײʣסʘʥʳש 

ʜʘʤʫʳʥʘ ʘʨʥʘʣסʘʥ ʩײʨʘץʪʘʨ ʪʠʽʤʜʽ ʰʝʰʽʣʝʜʽ ʞᴅʥʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʜʘסʜʳʣʘʨ ʩᴅʪʪʽ 

 .ʘʣʳʧʪʘʩʘʜʳץ

ɹʽʣʽʤʜʽ ʞʝʪʢʽʟʫʜʝ, ץʘʨʳʤ-ץʘʪʳʥʘʩ ʩʬʝʨʘʩʳʥʜʘסʳ ʽʩʢʝʨʣʽʢʧʝʥ ʜʘסʜʳסʘ, ץʘʪʝʨʩʽʟ ʤʽʥʝʟ-ײץʣʳץץʘ 

 ʦʣʜʘʫץ ᴇʟʛʝʰʝ ʘʨʥʘʫʣʳ ʬʦʨʤʘʣʘʨʳʥ שʟʝʪʫʜʝ ʤᴅʣʽʤʝʪ ʙʝʨʫʜʽװʜʘʤʫ, ʪ ץʘʣʳסʣײʡʨʝʪʫʜʝ, ʽʩ-ᴅʨʝʢʝʪ, ʪװ

 .ʘʨʘʩʪʳʨʳʣʘʜʳץ

ʊʨʝʥʠʥʛʪʽʢ ץʳʟʤʝʪʪʽש ʤʘץʩʘʪʳ ʘסʳʤʜʘסʳ װʜʝʨʽʩʪʝʨʜʽש ʢᴇʧ ʞʘץʪʳʣʳסʳʥ ʙʝʡʥʝʣʝʡʪʽʥʜʝʡ, 

ᴅʨץʠʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹʘסʳʪʳ ʤʝʥ ʤʘʟʤײʥʳ ʞʘסʳʥʘʥ ᴅʨץʠʣʳ ʪʨʝʥʠʥʛʪʽʢ ʪʦʧʪʘʨʜʳ ʙʽʨʽʢʪʽʨʝʪʽʥ 

ʞʘʣʧʳ ʤʘץʩʘʪʪʘʨʜʳ ʥײʩץʘʫסʘ ʙʦʣʘʜʳ. 

- ʪʦʧ ʤװʰʝʣʝʨʽʥʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥ ʟʝʨʪʪʝʧ, ʦʣʘʨʜʳש ʰʝʰʽʤʽʥ ʪʘʙʫ ʞʦʣʳʥʜʘ 
ʞᴅʨʜʝʤʜʝʩʫ; 

- ʩʫʙʲʝʢʪʠʚʪʽ ʘʭʫʘʣʜʳ ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʧʩʠʭʠʢʘʣʳץ ʜʝʥʩʘʫʣʳץʪʳ ʙʝʢʽʪʫ; 

- ʘʜʘʤʜʘʨʤʝʥ ʥʝײסʨʣʳʤ ʪʠʽʤʜʽ ᴅʨʽ װʡʣʝʩʽʤʜʽ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘ ʙʦʣʫʜʳש ʥʝʛʽʟʽʥ ʩʘʣʫ װʰʽʥ, 

ʪײʣסʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢ ʪᴅʩʽʣʜʝʨʽʥʽש ʞᴅʥʝ ʤʝʭʘʥʠʟʤʜʝʨʽʥʽש ʧʩʠʭʦʣʦʛʠʷʣʳץ 

ʟʘשʜʳʣʳץʪʘʨʳʥ ʟʝʨʪʪʝʫ; 

- ʽʰʢʽ ʞᴅʥʝ ʤʽʥʝʟ-ײץʣʳץʪʳ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʥʝʛʽʟʽʥʜʝ ʪʫʳʥʜʘסʘʥ ʵʤʦʮʠʦʥʘʣʜʳ ʘʫʳʪץʫʣʘʨʜʳש 

ʘʣʜʳʥ-ʘʣʫ װʰʽʥ ʪʨʝʥʠʥʛ ʤװʰʝʣʝʨʽʥʽש ᴇʟʽʥʜʽʢ ʪʘʥʳʤʳ ʤʝʥ ᴇʟʽʥʜʽʢ ʩʘʥʘ ʩʝʟʽʤʽʥʽש ʜʘʤʫʳ; 

- ʘʜʘʤʥʳש ʪײʣסʘʣʳץ ʜʘʤʫ װʜʝʨʽʩʽʥʜʝ ʰʳסʘʨʤʘʰʳʣʳץ ʧʦʪʝʥʮʠʷʣʳʥ ʞװʟʝʛʝ ʘʩʳʨʫʳʥʘ, ʪʽʨʰʽʣʽʢ 

ᴅʨʝʢʝʪʽ ʤʝʥ ʙʘסʳʪ ʧʝʥ ʞʝʪʽʩʪʽʢʪʽ ʩʝʟʽʥʫʜʽש ʪʠʽʤʜʽ ʜʝשʛʝʡʽʥʝ ʞʝʪʫʽʥʝ ʳץʧʘʣ ʝʪʫ. 

ʊʦʧʪʳץ ʪʨʝʥʠʥʛ ᴅʜʽʩʽ ʘʜʘʤʥʳץ שʦסʘʤʥʘʥ ʦץʰʘʫʣʘʥʫʳʥʘ ץʘʨʩʳ ʳץʧʘʣ ʝʪʝʜʽ. ʊײʣסʘʣʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʤᴅʩʝʣʝʣʝʨʜʽש ʰʝʰʽʤʽʥ ʪʘʙʫסʘ ʞᴅʨʜʝʤʜʝʩʝʜʽ ʪʦʧ ʤװʰʝʩʽ ᴇʟ-ᴇʟʽʥʝ ʪʠʽʤʩʽʟ ʪײʡʳץʪʘʣʫ 

ᴅʨʝʢʝʪʽʥʝʥ ʘʨʳʣʫ ʤװʤʢʽʥʰʽʣʽʛʽʥʝ ʠʝ ʙʦʣʳʧ, ᴇʟ ץʠʳʥʰʳʣʳץʪʘʨʳʤʝʥ ʞʘʣסʳʟ ץʘʣʤʘʡ, ʪʝʢ ʢʝʟʜʝʩʝʪʽʥ 

 ᴇʤʽʨʽʥʜʝ ʜʝ ʢʝʟʜʝʩʝʪʽʥʜʽʛʽʥ שʘ ʘʜʘʤʜʘʨʜʳץʘʥʘ ʝʤʝʩ, ʙʘʩס ʞʝʢʝ ʙʘʩʳʥʜʘ שᴇʟʽʥʽ שʪʘʨʜʳץʠʳʥʰʳʣʳץ

ʘʥʳץʪʘʡʜʳ. 

ʊʦʧʪʘ ʰʳʥʘʡʳ ᴇʤʽʨʜʝ ʢʝʟʜʝʩʝʪʽʥ ʘʨʘ ץʘʪʳʥʘʩ ʧʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʘʨʜʳש ʞװʡʝʩʽ ץʘʣʳʧʪʘʩʘʜʳ, 

ʩʦʥʳש ᴇʟʽ ʪʦʧ ʤװʰʝʣʝʨʽʥʝ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫʜʳש, ᴇʟʽʥʽש, ᴇʟʛʝʣʝʨʜʽש ᴅʜʝʪʪʝʛʽ ʩʠʪʫʘʮʠʷʣʘʨʜʘ 

ʢᴇʨʽʥʙʝʡʪʽʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʟʘשʜʳʣʳץʪʘʨʜʳ ʢᴇʨʽʧ, ʪʘʣʜʘʫʳʥʘ, ᴇʟʽʥʽʢʽʥʜʝʡ ʧʨʦʙʣʝʤʘʩʳ ʙʘʨ 

ʙʘʩץʘʣʘʨʤʝʥ ʢʝʨʽ ʙʘʡʣʘʥʳʩץʘ ʪװʩʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳ. 

 ,ʤʢʽʥ ʝʤʝʩ. ʉʝʙʝʙʽװʜʘʤʳʧ ʞʝʪʽʣʫʽʥ ʪʘʣʜʘʫ ʤ שʩʽʥʫ, ʦʥʳװʘʪʳʥʘʩʩʳʟ ʞʝʢʝ ʘʜʘʤʜʳ ʪץ-ʘʨʳʤפ

 ʘʩʠʝʪʪʝʨʽʥץ ץʰʽʥ ʧʩʠʭʦʣʦʛʠʷʣʳװ ʘʣʘʨץʰʽʥ ʞᴅʥʝ ʙʘʩװ ʘʪʳʥʘʩʪʘ ʘʜʘʤʜʘʨ ᴇʟʽʥ ʢᴇʨʩʝʪʝʜʽ, ᴇʟʽץ-ʘʨʳʤץ

ʘʰʘ ʪװʩʝʜʽ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʦʣ ץʘʩʠʝʪʪʝʨʽ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘ ץʘʣʳʧʪʘʩʘʜʳ. ɸʜʘʤʜʘʨʤʝʥ ץʘʨʳʤ-

 ʪʘʨ, ʙʽʣʽʤ ʤʝʥץʥʜʳʣʳײץ ,ʘʥ ʤʦʨʘʣʴץʘʣʳʧʪʘʩץ ,ʪᴅʞʽʨʠʙʝʥʽ ʠʛʝʨʫʽ ץʘʜʘʤʟʘʪʪʳ שʘʪʳʥʘʩʪʘ ʘʜʘʤʜʘʨʜʳץ

ʽʩ-ᴅʨʝʢʝʪ ʪװʨʣʝʨʽʥ ʠʛʝʨʫʽ, ʞʝʢʝ ʘʜʘʤ ʞᴅʥʝ ʜʘʨʘ ʘʜʘʤ ʪװʨʽʥʜʝ ץʘʣʳʧʪʘʩʫʳ ʽʩʢʝ ʘʩʳʨʳʣʘʜʳ. ʉʦʥʳʤʝʥ 

 .ʝʨʝʢʰʝ ʬʦʨʤʘʩʳ שʘʪʳʥʘʩ ʞʘʩʘʫʜʳץ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢ ʞᴅʥʝ ᴇʟʘʨʘ שʘʪʳʥʘʩ ʘʜʘʤʜʘʨʜʳץ-ʘʨʳʤץ ,ʘʪʘʨץ
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 ʳʣʳʤʜʘס ʳʜʘʥ ʟʝʨʪʪʝʫ ᴅʣʝʤʜʽʢסʨײʪ ץʧʝʜʘʛʦʛʠʢʘʣʳ ,ץʘʪʳʥʘʩ ʤᴅʩʝʣʝʩʽʥ ʧʩʠʭʦʣʦʛʠʷʣʳץ-ʘʨʳʤפ

ʝʢʽʥʰʽ ʜװʥʠʝ ʞװʟʽʣʽʢ ʩʦסʳʩʪʘʥ ʢʝʡʽʥʛʽ ʢʝʟʝשʜʝ ᴇʟʝʢʪʽ ʙʦʣʳʧ ʢᴇʪʝʨʽʣʜʽ. ʆʩʳ ʫʘץʳʪʪʘʥ ʙʘʩʪʘʧ ץʘʨʳʤ-

 .ʳʪʪʘʨ ʧʘʡʜʘ ʙʦʣʜʳסʪʘʤʘʣʘʨ ʙʝʨʽʣʽʧ, ʦʥʳ ʟʝʨʪʪʝʫʜʝ ʙʘץʘ ʘʥʳץʘʪʳʥʘʩץ

 

1 ʢʝʩʪʝ ï «ʊʨʝʥʠʥʛè סײʳʤʳʥʘ ʪʝʦʨʠʷʣʳץ ʢᴇʟץʘʨʘʩʪʘʨʜʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫʳ 

 

ɸʚʪʦʨʣʘʨ ʄʘʟʤײʥʳ 

1 2 

 ʘʣʳʤ-ʧʩʠʭʦʣʦʛס ץʩʪʘʥʜʳץʘʟʘפ

ʉ.ʄ. ɾʘץʳʧʦʚ 

ʊʨʝʥʠʥʛ ʙװʪʽʥʜʝʡ ʦץʫ-ʪᴅʨʙʠʝ װʨʜʽʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʥʳץʪʘʡʪʳʥ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ ʞᴅʥʝ ʦץʳʪʫʰʳ ʤʝʥ 

ʦץʫʰʳʥʳש ʘʨʘʩʳʥʜʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʪʽʢ ʜʝʧ ʙʽʨʣʝʩʢʝʥ 

ʜʠʘʣʦʛʪʳץ ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʪʽ ʪʠʽʤʜʽʣʽʢ ʢʨʠʪʝʨʠʽ. 

ʈʝʩʝʡ ʧʩʠʭʦʣʦʛʪʘʨʳ 

ʖ.ʅ. ɽʤʝʣʴʷʥʦʚ 

ʊʨʝʥʠʥʛʢʝ ʽʩ-ᴅʨʝʢʝʪʪʽש ʢʝʟ-ʢʝʣʛʝʥ ץʠʳʥ ʪװʨʽʥ ʠʛʝʨʫ ʤʝʥ 

ʦץʳʪʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʫ ᴅʜʽʩʪʝʨʽʥʽש ʪʦʧʪʘʤʘʩʳ. 

ʃ.ɸ. ʇʝʪʨʦʚʩʢʘʷ ᴄʣʝʫʤʝʪʪʽʢ-ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʨʝʥʠʥʛʪʽ çᴇʟʘʨʘ 

 ,ʳ ʙʽʣʽʤʜʽ, ᴅʣʝʫʤʝʪʪʽʢ ʙʝʣʛʽʣʝʫʣʝʨʜʽסʘʪʳʥʘʩʪʘץ

 ʘʥ ᴅʩʝʨסʳʪʪʘʣסʘ ʙʘסʘʙʽʣʝʪʪʽʣʽʢ ʧʝʥ ʪᴅʞʽʨʠʙʝʥʽ ʜʘʤʳʪʫץ

ʝʪʫ ײץʨʘʣʳè, çץʘʨʳʤ-ץʘʪʳʥʘʩʪʘ ʞʝʪʢʽʣʽʢʪʽ ʜʘʤʳʪʫ 

 ʨʘʣʳè ʨʝʪʽʥʜʝײץ ᴅʩʝʨ ʝʪʫ ץʨʘʣʳè, çʧʩʠʭʦʣʦʛʠʷʣʳײץ

 .ʘʨʘʩʪʳʨʘʜʳץ

ɻ.ɸ. ʂʦʚʘʣʝʚ ᴄʣʫʤʝʪʪʽʢ-ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʨʝʥʠʥʛʪʽ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ 

ᴅʣʝʫʤʝʪʪʽʢ-ʧʩʠʭʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ᴅʜʽʩʪʝʤʝʩʽʥʽש 

ʢʝʰʝʥʜʽ ᴅʣʝʫʤʝʪʪʽʢ-ʜʠʜʘʢʪʠʢʘʣʳץ ʙʘסʳʪʳ ʨʝʪʽʥʜʝ 

 .ʘʨʘʩʪʳʨʘʜʳץ

ɹ.ɼ. ʇʘʨʳʛʠʥ ʊʦʧʪʳץ ʢʝשʝʩ ʙʝʨʫ ʪᴅʩʽʣʽ ʞᴇʥʽʥʜʝ, ʦʣʘʨʜʳש ᴇʤʽʨʜʝ ʞᴅʥʝ 

ʞʘʣʧʳ ץʦסʘʤʜʘסʳ ץʘʪʳʥʘʩ ʜʘסʜʳʣʘʨʳʥʘ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ 

ʪʦʧʪʳץ ʦץʳʪʫ ʨʝʪʽʥʜʝ, ʷסʥʠ ʢᴅʩʽʙʠ ʧʘʡʜʘʣʳ ʜʘסʜʳʣʘʨʜʘʥ 

ʄʝʥ -ʪײʞʳʨʳʤʜʘʤʘʩʳ ʤʝʥ ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫסʘ ʩᴅʡʢʝʩ 

ʞʘשʘ ᴅʣʝʫʤʝʪʪʽʢ ʨᴇʣʛʝ ʙʝʡʽʤʜʝʣʫʛʝ ʜʝʡʽʥ ʦץʳʪʫ ʜʝʧ 

ʙʝʡʥʝʣʝʡ ʘʡʪʘʜʳ. 

 

ʊʨʝʥʠʥʛʪʽʢ ʪʦʧ ʞײʤʳʩʪʳש ʧʨʠʥʮʠʧʪʝʨʽ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʨʝʥʠʥʛʪʽש ʥᴅʪʠʞʝʣʽʛʽ, ʪʦʧʪʘ 

ʙʘʨʣʳסʳʥʘ ʦʨʪʘץ ʧʨʠʥʮʠʧʪʝʨʜʽ ײʩʪʘʥʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ɹװʛʽʥʛʽ ʢװʥʜʝ çʪʨʝʥʠʥʛè ʪװʩʽʥʽʛʽʥʽש ʥʘץʪʳ ʙʽʨ ʘʥʳץʪʘʤʘʩʳ ʞʦץ, ʩʦʥʜʳץʪʘʥ ʙײʣ ʪʝʨʤʠʥ 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʧʨʘʢʪʠʢʘʜʘ ᴅʨ ʪװʨʣʽ ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽש, ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨ ʤʝʥ ײץʨʘʣʜʘʨʜʳש ʦʨʪʘץ ʪʝʨʤʠʥʽ 

ʨʝʪʽʥʜʝ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. çʊʨʝʥʠʥʛè ʪʝʨʤʠʥʽ (ʘסʳʣʰʳʥʥʳש çtʛʘʽn, tʛʘnʽngè ʩᴇʟʜʝʨʽʥʝʥ 

ʘʫʜʘʨסʘʥʜʘ) ʦץʳʪʫ, ʪᴅʨʙʠʝʣʝʫ, ʞʘʪʪʳץʪʳʨʫ, װʡʨʝʪʫ ʩʠʷץʪʳ ʤʘסʳʥʘ ʙʽʣʜʽʨʝʜʽ. ʄײʥʜʘʡ ʢᴇʧ ʤʘסʳʥʘʣʳץ 

ʪʨʝʥʠʥʛʪʽס שʳʣʳʤʠ ʘʥʳץʪʘʤʘʩʳʥʘ ʜʘ ʪᴅʥ. ʊʨʝʥʠʥʛ ʘʜʘʤ ʙʦʡʳʥʜʘ ץʘʣʳʧʪʘʩץʘʥ ʤʽʥʝʟ-ײץʣʳץ ʧʝʥ ʽʩ-

ᴅʨʝʢʝʪʪʝʨʜʽ ʙʘʩץʘʨʫ ʤʦʜʝʣʴʜʝʨʽʥ ץʘʡʪʘʜʘʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʪᴅʩʽʣʽ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ױʡʳʤʥʳש 

ʞʦʩʧʘʨʣʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘ ʪװʩʫ װʰʽʥ ʦʥʳש ʤװʰʝʣʝʨʽʥʽש ʢᴅʩʽʙʠ ʙʽʣʽʤʽ ʤʝʥ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ 

ʢᴇʪʝʨʫʛʝ ʙʘסʳʪʪʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʪʨʝʥʠʥʛʪʽ ʞʝʢʝ ʪײʣסʘʥʳש ᴅʣʝʫʤʝʪʪʽʢ ʤʽʥʝʟ-ײץʣץʳʥ ײʡʳʤʥʳש 

ʤʘץʩʘʪʳ ʤʝʥ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥʽש ʪʘʣʘʧʪʘʨʳ ʤʝʥ ʩᴅʡʢʝʩ ʪᴅʩʽʣʜʝʨʛʝ ʩʘʡ ᴇʟʛʝʨʪʫʜʽש ʙʽʨ ʙᴇʣʰʝʛʽ ʜʝʧ 

 .ʘ ʙʦʣʘʜʳסʘʨʘʩʪʳʨʫץ

ɹװʛʽʥʛʽ ʢװʥʜʝ ʪʨʝʥʠʥʛʪʽ ʘʥʳץʪʘʫ װʰʽʥ ʢᴇʧ ʞʘסʜʘʡʜʘ çʧʩʠʭʦʣʦʛʠʷʣʳץ ᴅʩʝʨ ʝʪʫè ʪʝʨʤʠʥʽ 

 ʪʨʝʥʠʥʛʪʽ ᴅʜʽʩ ʨʝʪʽʥʜʝ ʜᴅʣ שʣ ʪʝʨʤʠʥʥʽײʤʳʩʪʘʨʳʥʘʥ ʙײʞ שʦʣʜʘʥʳʣʘʜʳ. ɸʣ, ʉ.ʀ. ʄʘʢʰʘʥʦʚʪʳץ

ʪʦʣʳץʪʘʡ ʙʝʡʥʝʣʝʤʝʡʪʽʥʽʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʪʝʨʤʠʥ ʪʝʢ ʙʽʨ ʘʜʘʤʥʘʥ ʝʢʽʥʰʽ ʘʜʘʤסʘ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʘץʧʘʨʘʪʪʘʨʜʳש ʘʣʤʘʩʫ װʜʝʨʽʩʽʥ ʙʝʡʥʝʣʝʡʪʽʥ ʪװʩʽʥʽʢ ʨʝʪʽʥʜʝ סʘʥʘ ʙʦʣʘ ʘʣʘʜʳ. ʇʨʦʮʝʩʩʫʘʣʜʳץ 

ʤʽʥʝʟʜʝʤʝʛʝ ʠʝ çᴅʩʝʨ ʝʪʫè ʪװʩʽʥʽʛʽ ᴇʟʛʝʨʽʩ ʢʘʪʝʛʦʨʠʷʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʘʥʳץʪʘʣʘʪʳʥ ʦʥʳש ʤʘץʩʘʪʳ ʤʝʥ 

ʥᴅʪʠʞʝʩʽʥ ʪʦʣʳץʪʘʡ ʘʰʧʘʡʜʳ. ʅʝʛʽʟʽʥʝʥ ᴅʩʝʨ ʝʪʫʜʽש ʥᴅʪʠʞʝʩʽʥ ʢװʪʝʪʽʥ ʪʨʝʥʠʥʛʪʽש ʞᴅʥʝ ʦʥʳ 

 .ʘʥʘ ᴅʩʝʨ ʝʪʫ ʙʦʣʘ ʘʣʤʘʡʜʳס ʩʘʪʳ ʪʝʢץʥʝʛʽʟʛʽ ʤʘ שʦʣʜʘʥʫʰʳʣʘʨʜʳץ

ʉ.ʀ. ʄʘʢʰʘʥʦʚ ײʩʳʥʳʧ ʦʪʳʨסʘʥ çʤʘץʩʘʪʪʳ ʪװʨʜʝ ᴇʟʛʝʨʪʫè ʪʝʨʤʠʥʽ ʘʜʘʤ ʤʝʥ ʪʦʧ ʬʝʥʦʤʝʥʽʥʽש 

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʠʥʘʤʠʢʘʩʳʥʘ ʞʘʪʘʪʳʥ ʢᴇʧʪʝʛʝʥ ײץʙʳʣʳʩʪʘʨʜʳ ʙʝʡʥʝʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊʨʝʥʠʥʛʪʽש ʧʨʦʮʝʩʩʫʘʣʜʳץ ʞᴅʥʝ ᴇʥʽʤʜʽʢ ʤʽʥʝʟʜʝʤʝʩʽʥ ʘʰʳʧ, ʪʨʝʥʠʥʛʪʽש çʩʫʙʲʝʢʪ-ʩʫʙʲʝʢʪè 

ʤʽʥʝʟʜʝʤʝʩʽʥ ʘʡץʳʥʜʘʡʜʳ, ʦʥʳש ʪʠʽʤʜʽʣʽʛʽ ʪʨʝʥʠʥʛʢʝ ʩײʨʘʥʳʩ ʙʝʨʫʰʽʣʝʨ ʤʝʥ ʦסʘʥץʘʪʳʩʫʰʳʣʘʨʜʳש 

ʞᴅʥʝ ʦʥʳ ײʡʳʤʜʘʩʪʳʨʫʰʳ ʤʘʤʘʥʜʘʨʜʳש ʞʘʫʘʧʪʳʣʳסʳʥ ʩʝʟʽʥʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ [2]. 
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ʆסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʪʨʝʥʠʥʛʪʽ ʘʜʘʤʥʳש ʞʝʢʝ ʪײʨʤʳʩʳ ʤʝʥ ʢᴅʩʽʙʠ װʡʣʝʩʽʤʜʽʣʽʛʽʥʽש ʤʘץʩʘʪʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥ ʞʝʢʝ ʘʜʘʤʥʳש, ʪʦʧʪʳש ʞᴅʥʝ ײʡʳʤʥʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʬʝʥʦʤʝʥʽʥʽש ʤʘץʩʘʪʪʳ ʪװʨʜʝ 

ᴇʟʛʝʨʪʫʜʽש ʢᴇʧ ץʳʨʣʳ ᴅʜʽʩʽ ʜʝʧ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ. 

 שʳ ʨʝʪ ʂ. ʃʝʚʠʥʥʽץʘʰסʳʪʫʰʳʣʘʨ ʘʣץʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳ ʢᴇʟʜʝʛʝʥ ʪʨʝʥʠʥʛ ʦ שʘʪʳʥʘʩʪʳפ

ʦץʫʰʳʣʘʨʳʥʳײ שʡʳʤʜʘʩʪʳʨʫʳʤʝʥ ᴇʪʢʝʥ ʞᴅʥʝ ʦʣʘʨ ʊ - ʪʦʧ ʜʝʛʝʥ ʘʪץʘ ʠʝ ʙʦʣסʘʥ [3]. ʆʥʳש ʥʝʛʽʟʽʥʜʝ 

ʘʜʘʤʜʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʪʦʧʪʘʩʳʧ ᴇʤʽʨ ʩװʨʝʜʽ ʞᴅʥʝ ʞײʤʳʩ ʘʪץʘʨʘʜʳ, ʘʣʘʡʜʘ ʦʣʘʨ ʢᴇʧ ʞʘסʜʘʡʜʘ ʦʩʳ 

ʪʦʧʪʳש ʞײʤʳʩʳʥʘ ᴇʟʽʥʽץ שʘʥʜʘʡ ʜʝשʛʝʡʜʝ ʳץʧʘʣ ʞʘʩʘʡʪʳʥʜʳסʳʥʘ, ʙʘʩץʘ ʘʜʘʤʜʘʨ ʦסʘʥ ץʘʣʘʡ 

 ʘʥʜʘʡ ᴅʩʝʨץ שʳʥʳץʣײץ-ʤʽʥʝʟ שʙʦʡʳʥʜʘ ʦʥʳ שʳʣʘʨʜʳסʳʥʘ, ʘʡʥʘʣʘʩʳʥʜʘסʘʨʘʡʪʳʥʜʳץ

ʪʫʜʳʨʘʪʳʥʜʳסʳʥʘ ʝʩʝʧ ʙʝʨʤʝʡʜʽ ʜʝʛʝʥ ʦʡ ʞʘʪʪʳ. ʂ. ʃʝʚʠʥ ʘʜʘʤʜʘʨʜʳש ʤʽʥʝʟ-ײץʣץʳʤʝʥ ʙʦʡʳʥʜʘסʳ 

ʙʝʡʽʤʜʽʣʽʢʪʝʨʜʝʛʽ ʪʠʽʤʜʽ ᴇʟʛʝʨʽʩʪʝʨ ʥʝʛʽʟʽʥʜʝ ʞʝʢʝ ʢʦʥʪʝʢʩʪʝ ʝʤʝʩ, ʞʘʣʧʳ ʪʦʧʪʘ ʙʦʡ ʘʣʘʜʳ, ʩʦʥʜʳץʪʘʥ 

ʜʘ ᴇʟʽʥʽש ʙʝʡʽʤʜʽʣʽʢʪʝʨʽʥ ʙʘʡץʘʧ, ᴇʟʛʝʨʪʫ װʰʽʥ, ʤʽʥʝʟ-ײץʣץʳʥʜʘ ʞʘשʘ ʬʦʨʤʘʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ 

ʘʜʘʤ ᴇʟʽʥʽש ʞʝʢʝʰʝʣʝʥʫʽʥ ʞʝשʽʧ, ᴇʟʽʥʝ ʙʘʩץʘʣʘʨʜʳש ʢᴇʟץʘʨʘʩʳʤʝʥ ץʘʨʘʫסʘ װʡʨʝʥʫʽ ʪʠʽʩ ʜʝʛʝʥ 

 .ʘʥסʩʪʘʥʳʤʜʘ ʙʦʣײ

ᴆʤʽʨʣʽʢ ץʘʙʽʣʝʪʪʽʣʽʢʪʝʨ ʪʨʝʥʠʥʛʽʥʜʝ ʥʝʛʽʟʽʥʝʥ ʪʨʝʥʠʥʛʢʝ ץʘʪʳʩʫʰʳʣʘʨסʘ ᴇʟʽʥʜʽʢ ʞʦʣ ʪʘʙʘ 

ʙʽʣʫʜʽ ʘʡץʳʥʜʘʡʪʳʥ װʰ ʤʦʜʝʣʴ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

ɹʽʨʽʥʰʽ ʤʦʜʝʣʴ ᴇʤʽʨʣʽʢ ץʘʙʽʣʝʪʪʽʣʽʢʪʽש ʞʝʪʽ ʢʘʪʝʛʦʨʠʷʩʳʥʘ ʷסʥʠ: ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ, ץʘʨʳʤ-

 ʘʙʽʣʝʪʪʽʣʽʛʽ ʞᴅʥʝץ ʘʨʫץʳ, ᴇʟʽʥ-ᴇʟʽ ʙʘʩסʩʳʥʰʳʣʜʳ שʘʪʳʥʘʩ, ʞʽʛʝʨʣʽʢ, ᴇʟ-ᴇʟʽʥʝ ʩʝʥʽʤʜʽʣʽʢ, ʦʡʣʘʫʜʳץ

ʄʝʥ-ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ʜʘʤʳʪʫסʘ ʩװʡʝʥʝʜʽ. 

ɽʢʽʥʰʽ ʤʦʜʝʣʴ ʪʨʝʥʠʥʛʪʽש ʤʘץʩʘʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ᴇʤʽʨʣʽʢ ץʘʙʽʣʝʪʪʽʣʽʢʪʽש ʪᴇʨʪ 

ʢʘʪʝʛʦʨʠʷʩʳʥ, ʷסʥʠ ʞʝʢʝ ʪײʣסʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩ, ʜʝʥʩʘʫʣʳץʪʳ ץʦʣʜʘʫ, ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʽ 

ʜʘʤʳʪʫ, ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʤʝʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʘʡץʳʥʜʘʣʜʳ. 

 ,ʘʪʳʥʘʩ, ᴇʟʽʥ-ᴇʟʽ ʪʘʥʫץ ץʘ ʘʨʘʣʳסʣײʳʣʘʫ, ʞʝʢʝ ʪץᴇʟʽʥ-ᴇʟʽ ʙʘ ץʰʽʥʰʽ ʤʦʜʝʣʴʛʝ ʵʤʦʮʠʦʥʘʣʜʳת

 ʦʣʜʘʫ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʥʽץ ʘʤʩʳʟʜʘʥʜʳʨʫ, ᴇʟʽʥ-ᴇʟʽʥʝץ ʘʨʞʳʣʘʡץ ᴇʟʽʥ-ᴇʟʽ ץʘʨʞʳʣʳץ

ʪײʞʳʨʳʤʜʘʤʘʣʘʫ ʞʘʪʘʜʳ. 

ᴄʣʝʫʤʝʪʪʽʢ-ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʨʝʥʠʥʛʪʽש ʧʨʠʥʮʠʧʪʝʨʽ ʤʝʥ rץ ʟʤʝʪʽ: 

ʊʨʝʥʠʥʛʪʽʢ ʪʦʧ ʞײʤʳʩʪʳש ʧʨʠʥʮʠʧʪʝʨʽ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʨʝʥʠʥʛʪʽש ʥᴅʪʠʞʝʣʽʣʽʛʽ, ʪʦʧʪʘ, 

ʙʘʨʣʳסʳʥʘ ʦʨʪʘץ ʧʨʠʥʮʠʧʪʝʨʜʽ ײʩʪʘʥʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ: [2]. 

 .ʦʣʜʘʥʙʘʫץ ʰװʘʪʳʥʘʩʪʘ ʢץ-ʘʨʳʤפ .1

ʊʨʝʥʝʨ ʝש ʘʣʜʳʤʝʥ, ʪʦʧ ʤװʰʝʣʝʨʽʥʽש ʥʠʝʪʽʥʝ ʦʨʘʡ, ʦʡʳʥ ʝʨʝʞʝʣʝʨʽʥ ʪװʩʽʥʜʽʨʝʜʽ, çʞʝʪʝʢʰʽʥʽè 

ʪʘשʜʘʡʜʳ. ɽʛʝʨ ʜʝ ʪʦʧ ʤװʰʝʣʝʨʽʥʽש ʙʽʨ-ʙʽʨʽʥ ץʘʥʜʘʡʜʘ ʙʽʨ ᴅʨʝʢʝʪʪʝʨʛʝ ʤʦʡʳʥ ײʩʳʥʜʳʨסʳʩʳ ʢʝʣʛʝʥʽʥ 

ʙʘʡץʘסʘʥ ʪʨʝʥʝʨ, ʦʥʜʘʡ ᴅʨʝʢʝʪʪʝʨʜʽ ʪʳʡʳʧ ʦʪʳʨʫʳ ץʘʞʝʪ. çʄʽʥʜʝʪʪʽè ʞᴅʥʝ çץʘʞʝʪè ʜʝʛʝʥ ʩᴇʟʜʝʨʜʽ 

çʠᴅ, ץʦʣʳʤʥʘʥ ʢʝʣʝʜʽè ʞᴅʥʝ çʳץʳʣʘʩʪʳʤʳʥè ʩᴇʟʜʝʨʽʤʝʥ ʘʣʤʘʩʪʳʨʳʣʘʜʳ. 

2. ᴆʟʽʥ-ᴇʟʽ ʘʡץʳʥʜʘʫ (ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ᴇʟ-ᴇʟʽʥ ʘʡץʳʥʜʘʫʜʳ, ʦʣʘʨʜʳש ʞʝʢʝ ʙʘʩʳ װʰʽʥ 

ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʩʝʟʽʥʫ ʤʝʥ ʦʥʳ ʘʥʳץʪʘʫʜʳ). 

ʉʘʙʘץ ʤʘʟʤײʥʳʥʘ ʪʦʧ ʤװʰʝʩʽʥʽש ᴇʟʽʥ-ᴇʟʽ ʪʘʥʫסʘ, ᴇʟ ʪײʣסʘʩʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ײʷʣʰʘץʪʳסʳʥ 

ʪʘʥʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʧʨʦʮʝʜʫʨʘʣʘʨ ʝʥʝʜʽ. 

3. ʂʝʨʽ ʙʘʡʣʘʥʳʩʪʳש (ʪװʩʽʥʽʩʪʽʢ) ʞʘסʳʤʜʳ ץʳʨʣʘʨʳ. 

ʊʦʧ ʤװʰʝʣʝʨʽʥʽש ʢᴇʧʰʽʣʽʛʽʥʝ ץʦʣʜʘʥʫ ʞʝʪʽʩʧʝʛʝʥʜʽʢʪʝʥ, ᴅʨʽ ʘʡʥʘʣʘʩʳʥʜʘסʳʣʘʨʜʳץ שʦʣʜʘʥʫʳʥ 

 ʘʨʳסʫʜʝ, ᴇʟʽʥ-ᴇʟʽ ʞʦשʳʥ ʞʝסʪʳץʷʣʰʘײ שʰʝʣʝʨʽʥʽװʳʥʘʥ ʪʦʧ ʤסʙʘʩʳʤʜʳʣʳ שʜʘʨʳʥʳסʘʞʝʪʩʽʥʫ ʙʘץ

ʙʘסʘʣʘʫʳʥʘ ʳץʧʘʣ ʝʪʫʜʝ, ʩʝʥʽʤʜʽ ײץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʞʘסʳʤʜʘ ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ץʦʣʜʘʥʫ ץʘʞʝʪ. 

ᴄʨ ʙʽʨ ʦʡʳʥʥʳש ʙʘʩʳ ʤʝʥ ʩʦשʳʥʜʘ ʪʦʧʪʳש ᴅʨ ʙʽʨ ʤװʰʝʩʽʥʝ ʨʠʟʘʣʳץ ʙʽʣʜʽʨʝʜʽ. ɽʛʝʨ ʜʝ ʪʦʧ 

ʤװʰʝʣʝʨʽ, ʪʨʝʥʠʥʛ ʙʘʨʳʩʳʥʜʘ ץʘʥʜʘʡʜʘ ʙʽʨ ץʠʳʥʰʳʣʳץʪʘʨʜʳ ʩʝʟʽʥʛʝʥ ʙʦʣʩʘ, ʪʨʝʥʝʨ ʦסʘʥ ץʦʣʜʘʫ 

ʢᴇʨʩʝʪʽʧ, ʝשʩʝʩʽʥ ʢᴇʪʝʨʫʛʝ ʪʳʨʳʩʘʜʳ. ʊʦʧʪʘסʳ ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʩʝʟʽʤʪʘʣ ʢʝʣʝʜʽ. 

ʉʦʥʜʳץʪʘʥ ʜʘ, ʪʨʝʥʝʨ ʦʣʘʨʜʳש ʙʽʨ-ʙʽʨʽʥʝ ʞʘסʳʤʩʳʟ ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ʞʽʙʝʨʫ ᴅʨʝʢʝʪʽʥʝ ʞʦʣ ʙʝʨʤʝʫʽ 

ʪʠʽʩ. 

4. çɹᴅʩʝʢʝʣʝʩʽʟʜʽʢè. 

ʊʦʧʪʘ ʩʝʥʽʤʜʽʣʽʢ, ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʘʭʫʘʣʳ ץʘʣʳʧʪʘʩץʘʥ ʞʘסʜʘʡʜʘ, ʪʦʧʪʳש ᴅʨ ʙʽʨ 

ʤװʰʝʣʝʨʽ װʰʽʥ ʧʩʠʭʦʣʦʛʠʷʣʳװ ץʡʣʝʩʽʤʜʽʣʽʢ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ ʞʘסʜʘʡʜʘ סʘʥʘ ʙײʣ ʧʨʠʥʮʠʧ 

ʩʘץʪʘʣʳʥʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʦʡʳʥʥʳש ʙʘʨʣʳץ ʪװʨʣʝʨʽ, ʞʘʪʪʳסʫʣʘʨʜʳש ʙʘʨʣʳסʳ, ʘʛʨʝʩʩʠʚʪʽ ʙᴅʩʝʢʝʣʝʩʪʽʢ 

ʵʣʝʤʝʥʪʪʝʨʽʥ ʞʦʶסʘ ʙʘסʜʘʨʣʘʥʘʜʳ. ʊʨʝʥʠʥʛ ʤװʰʝʣʝʨʽʥʽש ʙʦʡʳʥʘʜʘ ʩʝʥʽʤʩʽʟʜʽʢ, ʤʘʟʘʩʳʟʜʳץʪʳש 

ʙʦʣʫʳ, ʩᴅʪʩʽʟʜʽʢʪʝʨʜʽ ʞʝשʫʜʝ ץʘʙʽʣʝʪʩʽʟʜʽʢ ʪʘʥʳʪʘʪʳʥʜʳסʳ ײץʧʠʷ ʝʤʝʩ. ʉʦʣ ʩʝʙʝʧʪʝʥ ʜʝ ʪʨʝʥʠʥʛʪʽʢ 

ʘʣסʘʰץʳ ʢʝʟʝשʽʥʜʝ, ʪʨʝʥʠʥʛʪʽ ᴇʟʘʨʘ ʙᴅʩʝʢʝʣʝʩʽ ʩʠʧʘʪʳʥʳש ʦʨʥʳ ʘʣʤʘʫʳʥ ʤץײʠʷʪ ץʘʜʘסʘʣʘʫ ץʘʞʝʪ. 

ʊʨʝʥʠʥʛ ʙʘʨʳʩʳʥʜʘ, ʦʥʳש ᴅʨʙʽʨ ʤװʰʝʩʽʥʽש ʝʨʝʢʰʝʣʽʛʽʥ, ʪʘʧץʳʨʣʳסʳʥ, ײץʥʳ ʧʽʢʽʨʣʝʨʽʥ ʝʩʢʝʨʫ 

ʦʨʳʥʜʳ. 

5. çפʠʩʳץ ʘʡʥʘè ʧʨʠʮʠʧʽ. 
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ʊʨʝʥʠʥʛ ʤװʰʝʣʝʨʽ װʰʽʥ ʣʘʙʠʣʠʟʘʮʠʷ - ᴇʟ ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʪʘʥʫ ײץʨʘʣʳ. ɹײʣ ʧʨʠʥʮʠʧʪʽש ʥʝʛʽʟʽʥʜʝ 

ʘʜʘʤ ᴇʟʽʥʽש ᴅʣʩʽʟ ʞʘץʪʘʨʳʥ, ʢʝʤʰʽʣʽʢʪʝʨʽʥ ʘʡץʳʥ ʩʝʟʽʥʝʜʽ, ʜʝʛʝʥʤʝʥ ʙײʣ çʘʡʥʘè ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘ 

 .ʤʢʽʥװʠʳʥʜʘʪʫʳ ʤץ ʦʨʥʳʥʘ, ʢʝʨʽʩʽʥʰʝ, ʪʽʧʪʝʥ ʦʥʳ שʘ ʢᴇʤʝʢʪʝʩʫʜʽסʪʘʨʳ ʙʘʨ ʘʜʘʤʜʘʨץʠʳʥʜʳץ

ʉʦʥʜʳץʪʘʥ ʜʘ ʪʨʝʥʠʥʛ ʤװʰʝʣʝʨʽ ʣʘʙʠʣʠʟʘʮʠʷʥʳ ʘʩʘ ʘʟ ʤᴇʣʰʝʨʜʝ, ʪʽʢʝʣʝʡ ʝʤʝʩ, ʞʘʥʘʤʘ ʪװʨʜʝ 

ʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʜʝʡ:ᴇʟ ʙʦʡʳʥʜʘסʳ ʤʽʥʝʟ-ײץʣʳץ ʪᴅʩʽʣʜʝʨʽʥʝʥ ʙʘʩץʘ ʘʟ ʤᴇʣʰʝʨʜʝ, ʪʽʢʝʣʝʡ 

ʩʠʧʘʪʪʘסʳ ʤʽʥʝʟ-ײץʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש ʙʦʣʘʪʳʥʜʳסʳʥ ʩʝʟʝʪʽʥʜʝʡ; ʦʩʳ ʪᴅʩʽʣʜʝʨʜʽש ʪʘʙʳʩʪʳʣʳסʳʥ 

ʙʘץʳʣʘʡʪʳʥʜʘʡ; ᴇʟʽʥ ʪʨʝʥʝʨʤʝʥ ʞᴅʥʝ ʞʝʪʽʩʪʽʢʢʝ ץʦʣʳ ʞʝʪʢʝʥ ײץʨʙʳʣʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨʘʪʳʥʜʘʡ ʝʪʽʧ 

 ;ʨʳʣʫʳ ʪʠʽʩײץ

6. ʉᴅʪʩʽʟʜʽʢʪʝʥ ʘʨʳʣʫ ʞᴅʥʝ ʙʽʨʽʛʽʧ ʢʝʪʫ. 

ʉᴅʪʩʽʟʜʽʢ ʩʠʪʫʘʮʠʷʣʘʨʳ ᴅʨץʘʰʘʥʜʘ ʙʦʣʘʜʳ. ʆʣʘʨ ʢʝʡʜʝ ʧʘʡʜʘʣʳ ʩʝʙʝʙʽ, ʪʦʧ ʤװʰʝʩʽʥ ץʘʥʜʘʡʜʘ 

ʙʽʨ ʪʘʧʪʘʫʳʨʳʥʜʘʨʜʘʥ ʙʘʩ ʪʘʨʪʫסʘ, ʤʽʥʝʟ-ײץʣʳץʪʳש ʞʘשʘ ץʳʨʣʘʨʳʥ ʠʛʝʨʫʛʝ, ײץʨʙʳʣʘʨʳʥʳש 

ʞʘסʳʤʜʳ ʞʘץʪʘʨʳʥ ʙʦʡʳʥʘ ʩʽשʽʨʫʛʝ ʠʪʝʨʤʝʣʝʡ ʦʪʳʨʳʧ, ʢʝʡʜʝ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʞʝʪʫʛʝ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

ɹʽʨʘץ, ʢʝʡʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ, ʩᴅʪʩʽʟʜʽʢ ʞᴅʡʪʪʘʨ, ץʘʪʳʩʫʰʳʥʳש ʦʡʳʥʥʘʥ, ʪʽʧʪʽ ʪʨʝʥʠʥʛʢʝ ץʘʪʳʩʫʜʘʥ ʙʘʩ 

ʪʘʨʪʫʳʥʳש ʙʽʨʜʝʥ-ʙʽʨ ʩʝʙʝʙʽ ʙʦʣʫʳ ʤװʤʢʽʥ. ʄײʥʜʘʡ ʩᴅʪʪʝʨʜʝ ʪʦʧ ʤװʰʝʩʽʥʝ ᴇʟ ʩᴅʪʩʽʟʜʽʢʪʝʨʽʥʝʥ 

ʘʣʳʩʪʘʫסʘ ʞᴅʨʜʝʤ ʝʪʫ ʢʝʨʝʢ. ʉʦʣ װʰʽʥ ʪʨʝʥʠʥʛʪʽש ʙʘʩʳʥʜʘ ᴅʨ ʦʡʳʥʰʳסʘ ᴇʟʽʥʝ ײʥʘʡʪʳʥ ʙװʨʢʝʥʰʽʢ ʘʪ 

ʪʘשʜʘʫ ײʩʳʥʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪʨʝʥʝʨ ʪʦʧ ʤװʰʝʣʝʨʽʥʝ ᴇʟ ʞʝʪʽʩʪʽʛʽʤʝʥ ʙʽʨʽʛʽʧ ʢʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ, ʦʡʳʥ ʙʘʨʳʩʳʥʜʘ ץʘʣʳʧʪʘʩץʘʥ ʞʘסʳʤʜʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩʪʳ ʪʦʧ ʤװʰʝʩʽʥʝ ʞʝʢʝ ץʳʣʳסʳʥʘʥ ʦʥʳש 

ʪײʣסʘʩʳʥʘ ʘʫʜʘʨʘʜʳ. 

7. ʂʽʨʽʩʫʰʽʣʽʢ. 

 ʘʫʽʧʩʽʟʜʽʢץ ,ʘʣʘʧ, ʦʡʳʥ ʙʘʨʳʩʳʥ ʨʝʪʪʝʧסʘʜʘץ ʳʪʪʳץʜʘʨʣʘʤʘʜʘ ʪʨʝʥʝʨ ʫʘסʘʥ ʙʘסʩʳʥʳʣױ

ʰʘʨʘʣʘʨʳʥ ʝʩʢʝʨʫ ʩʠʷץʪʳ ʩᴅʪʪʝʨʜʝʥ ʪʳʩ ʞʘסʜʘʡʣʘʨʜʘ ʦʡʳʥסʘ ץʘʪʳʩʘ ʘʣʘʜʳ. ʆʡʳʥסʘ ץʘʪʳʩʘ ʦʪʳʨʳʧ, 

ʪʨʝʥʝʨ ʙʽʨʽʥʰʽʜʝʥ ʪʦʧ ʤװʰʝʣʝʨʽʥ ʦʡʳʥסʘ ץʦʩʳʣʫʳʥʘ װʣʛʽ ʨʝʪʽʥʜʝ ʪʘʥʳʣʩʘ, ʝʢʽʥʰʽʜʝʥ, ʪʨʝʥʠʥʛʪʝʛʽ 

ʦʡʳʥʜʘʨ ʪʝʢ ʢᴇשʽʣʜʽ ʢᴇʪʝʨʫ װʰʽʥ סʘʥʘ ʝʤʝʩ, ʦץʳʪʫ ʤʘץʩʘʪʳʥʜʘ ʜʘ ץʦʣʜʘʥʳʣʘʪʳʥʜʳסʳʥ ʪװʩʽʥʫʣʝʨʽʥʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. ʆʩʳʥʳש ʥʝʛʽʟʽʥʜʝ, ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʩʘʡ ʢʝʣʝʩʽ ʢװʥʥʽש 

ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ᴇʟʛʝʨʽʩʪʝʨ ʝʥʛʽʟʝʜʽ. 

8. ʀʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞᴅʥʝ ʵʤʦʮʠʦʥʘʣʜʳ ʩʬʝʨʘʥʳװ שʡʣʝʩʽʤʽ. 

ʊʨʝʥʠʥʛʪʝ ʘʩʘ ʞʦסʘʨʳ ʘʭʫʘʣ ʪᴅʥ, ʦʡʳʥʥʳש ʤװʰʝʣʝʨʽ ʪʦʧʪʘסʳ ʦץʠסʘʣʘʨסʘ ʰʳʥʘʡʳ ʢװʡʟʝʣʝʜʽ. 

ɹײʣ ʞʘסʜʘʡ, ʦʣʘʨʜʳש ʘʰʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩץʘ ʪװʩʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. ʊʨʝʥʠʥʛ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ 

ʘʥʘʣʠʪʠʢʘʣʳװ ץʜʝʨʽʩʪʝʨʜʽ ʙʝʣʩʝʥʜʽʨʝʜʽ. ʆʩʳʥʜʘʡ ʠʥʪʝʣʝʢʪʫʘʣʜʳ ʽʩ-ᴅʨʝʢʝʪʪʽש ʥʝʛʽʟʛʽ ʬʦʨʤʘʩʳ ʙʘʨʣʳץ 

ʩʘʙʘץʪʘʨ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʦʧʪʳץ ʧʽʢʽʨʪʘʣʘʩ. 

ʇʩʠʭʦʣʦʛʠʷʣʳץ ʪʨʝʥʠʥʛ ʧʨʠʥʮʠʧʪʝʨʽʥ ץʘʜʘסʘʣʘʫ ʝʢʽ ʞʘץʪʳ ײʡʳʤʜʘʩʪʳʨʫʰʳ ʤʽʥʜʝʪʪʽ ʰʝʰʫʛʝ 

ʞʘסʜʘʡ ʞʘʩʘʡʜʳ: ʪʦʧ ʤװʰʝʣʝʨʽʥʽש ʤʽʥʝʟ-ײץʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʤʝʥ, ʦʙʲʝʢʪʠʚʪʽʣʽʛʽʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ 

ʧʦʟʠʮʠʘʣʘʨʜʳ ʠʝʣʝʥʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ ʞᴅʥʝ ʜʝ ʟʝʨʪʪʝʫʰʽʣʽʢ ʙʘסʳʪʳʤʝʥ ʩʠʧʘʪʪʘʣʫ-ʦʣ ʪʨʝʥʝʨʛʝ 

ʩʘʙʘץʪʘʨʜʳ ʞװʨʛʽʟʫʜʽש ʪʠʽʤʜʽ ʞʦʣʜʘʨʳʥ ʽʨʽʢʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ᴄʨ ʩʘʙʘץ ץʘʣʳʧʪʘʩץʘʥ ʞװʡʝʜʝ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʵʣʝʤʝʥʪʪʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ ʞװʨʛʽʟʽʣʝʜʽ: 

ʩᴅʣʝʤʜʝʩʫ ʨᴅʩʽʤʽ, ʩʝʨʛʽʪʫ, ʢʽʨʽʩʧʝ, ʭʘʙʘʨʣʘʤʘ, ʜʠʩʢʫʩʩʠʷ, ץʦʰʪʘʩʫ ʨᴅʩʽʤʽ; 

ʊʨʝʥʠʥʛ - ʩʘʙʘץʪʳ ᴇʪʢʽʟʫ ᴅʜʽʩʪʝʤʝʩʽ ʘʰʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ ʩʠʧʘʪʳʥʜʘ ᴇʪʢʽʟʽʣʫʽ ʪʠʽʩ, ʷסʥʠ 

ᴇʟ ʦʡʣʘʨʳʥ ʘʰʳץ ʘʡʪʫסʘ ʞʘסʜʘʡ ʪʫסʳʟʫ, ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʽש ʞʦʣʳʥ, ʥʝʣʽʢʪʝʥ ʦʣʘʡ ʦʡʣʘʡʪʳʥʳʥ 

ʪװʩʽʥʫʛʝ ʪʳʨʳʩʫ. ɸʣʘʡʜʘ ʩʘʙʘץʪʳ ʝʨʢʽʥ ʜʠʩʢʫʩʩʠʷסʘ ʘʡʥʘʣʜʳʨʫʜʘʥ, ʪʨʝʥʝʨʜʽש ᴇʟʽʥʽש ʦʡ-ʧʽʢʽʨʽʥ 

ʤʘץʳʣʜʘʪʫʜʘʥ ʩʘץʪʘʥסʘʥ ʞᴇʥ. ʇʽʢʽʨʪʘʣʘʩ ʢʝʟʽʥʜʝ ץʘʪʳʩʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ʨʝʪʪʝʫʽ, 

ᴇʟ ʢᴇʟ-ץʘʨʘʩʳʥʳש ʜײʨʳʩʪʳסʳʥ ʜᴅʣʝʣʜʝʫʽ, ʙʘʩץʘʥʳש ʧʽʢʽʨʽʥ ʪʳשʜʘʡ ʙʽʣʫʽ ʜʝ ʘʩʘ ʤʘשʳʟʜʳ. 

ᴄʨ ʩʘʙʘץʪʘ ʦʨʳʥʜʳץʪʘʨʜʳ ץʘʪʳʩʫʰʳʣʘʨʜʳש ʙʽʨ-ʙʽʨʽʥʝ ʩʝʥʽʤʜʽʣʽʛʽʥ, ʙʽʨ ʪײʪʘʩʪʳסʳʥ ʪʫסʳʟʘʜʳ. 

ʊʨʝʥʝʨ ᴅʨץʘʡʩʳʩʳʥʘ ᴇʟ ʦʡʳʥ ʘʡʪʫסʘ, ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ, ᴅʨץʘʡʩʳʩʳʥ ץʦʣʜʘʥʫסʘ, ʝʤʽʥ-ʝʨʢʽʥ 

 .ʨʽ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʜʝʧ ʘʪʘʣʘʜʳװʥʜʘʡ ʪײʤ שʳʟʜʳ ᴅʜʝʪʪʝʨʜʽשʳʥʘ ʤʘסʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʘʨʣʳװʘ ʤסʘʪʳʩʫץ

ʊʝʢ ʞʘסʳʤʜʳ ʙʘסʜʘʨʣʘʨ ʤʝʥ ʥײʩץʘʫʣʘʨʜʳ ץʦʣʜʘʥʫ ץʘʞʝʪ. 

ᴄʨ ʩʘʙʘץ ᴇʪʢʝʥ ʩʘʙʘץʪʘסʳ ʪʘʣʜʘʥסʘʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʝʩʢʝ ʪװʩʽʨʫʤʝʥ ʙʘʩʪʘʣʳʧ, ʢʝʣʝʩʽ ʩʘʙʘץʪʘ 

 .ʪʘʣʘʜʳץʘʨʘʩʪʳʨʳʣʘʪʳʥʳʥ ʭʘʙʘʨʣʘʫʤʝʥ ʘʷץ ʘʥʜʘʡ ʤᴅʩʝʣʝʣʝʨץ

ʊʨʝʥʠʥʛ ʙʘʨʳʩʳʥʜʘ װʣʢʝʥ ʪʦʧʪʘʨʜʘ (ʤᴅʩʝʣʝʥ 15 ʙʦʣʘʰʘץ ʧʝʜʘʛʦʛ), ʰʘסʳʥ ʪʦʧʪʘʨʜʘ (5-6 

ʤʘʛʠʩʪʨʘʥʪʪʘʥ) ʙʦʣʫʳ ʪʠʽʩ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪʦʧʪʘʨ ʪײʨʘץʪʳ ʙʦʣʫʳ ʢʝʨʝʢ. ʊʦʧץʘ ʙʘʨʣʳסʳ ʙʽʨʣʝʩʝ 

ʦʪʳʨʳʧ ʦʨʳʥʜʘʡʪʳʥ ʪʘʧʩʳʨʤʘ ʙʝʨʽʣʝʜʽ. ɾײʤʳʩʪʳש ʤײʥʜʘʡ ʤʘץʩʘʪʳ - ʪʦʧʪʘ ʢʝʟ-ʢʝʣʛʝʥ ʤᴅʩʝʣʝʛʝ 

 .ʡʳʤʜʘʩʪʳʨʫʳʥʜʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳײ ʘʡ ʧʦʟʠʮʠʷʥʳסשʘʪʳʩʪʳ ʙʽʨʳץ

ʊʨʝʥʠʥʛ ʞװʨʛʽʟʫʜʝʛʽ ʪʨʝʥʝʨʜʽש ʤʽʥʜʝʪʪʝʨʽ: 

- ʪʦʧʪʳש ᴇʟʽʥʽש ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ ʙʘʩʰʳʣʳץץʘ ʘʣʘʪʳʥ ʥʝʛʽʟʛʽ ʝʨʝʞʝʣʝʨʽ ʪʫʨʘʣʳ ʪװʩʽʥʽʢ ʙʝʨʫ; 

- ʩʘʙʘץ ʙʘʨʳʩʳʥʜʘ ʪʦʧʪʳש ʥʘʟʘʨʳʥ ץʘʥʜʘʡ ʞʘʡʪץʘ ʘʫʜʘʨʫ ץʘʞʝʪʪʽʣʽʛʽ ʞʘʡʣʳ ʪװʩʽʥʽʢ ʙʝʨʫ; 

- ʪʦʧץʘ ץʘʥʜʘʡ ʤᴅʩʝʣʝʥʽ ײʩʳʥʫ ʢʝʨʝʢʪʽʛʽʥ ʰʝʰʫ, ץʘʥʜʘʡ ʽʩ-ᴅʨʝʢʝʪ ʪװʨʣʝʨʽʥʜʝ ץʘʪʳʩʘʪʳʥʳʥ 

ʘʥʳץʪʘʫ; 

- ʪʦʧ ʤװʰʝʩʽʥʽש ʜʝʨʙʝʩʪʽʛʽʥʝ ʘʨʘʣʘʩʧʘʫ; 
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- ᴅʨ ʪʦʧ ʤװʰʝʩʽʥ ʧʩʠʭʠʢʘʣʳץ ץʘʞʫʜʘʥ ʩʘץʪʘʫʜʳ ʥʘʟʘʨʜʘ ײʩʪʘʫ; 

- ʪʦʧʧʝʥ ʞײʤʳʩ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ץʦʩʳʤʰʘ ʢʝʟʜʝʩʫʣʝʨ ײʡʳʤʜʘʩʪʳʨʫʜʳ ʞʦʩʧʘʨʣʘʫ. 

ʊʨʝʥʠʥʛʪʽ ʞװʨʛʽʟʫ ʢʝʟʽʥʜʝ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʢʝʜʝʨʛʽʣʝʨ ʦʨʳʥ ʘʣʫʳ ʤװʤʢʽʥ: 

 ;ʩʪʘʫʳײ ᴇʟʽʥ ʘʛʨʝʩʩʠʚʪʽ שʘʪʳʩʫʰʳʥʳפ .1

 ;ʙʦʣʫʳ שʘʪʳʩʫʰʳʣʘʨʜʳץ ʩʳʟץʣʘײפ .2

 ;ʘʰʫʳץ ᴇʟʽ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪ ʙʝʨʫʜʝʥ שʘʪʳʩʫʰʳʥʳפ .3

4. ɾʝʢʝʣʝʛʝʥ ʞʝʪʢʽʥʰʝʢʪʝʨʜʽש ʪʦʧʪʘʩʫʳ-ʪʦʧʪʳץ ʞײʤʳʩʪʘʥ ʙʘʩ ʪʘʨʪʫʬʘʢʪʦʨʳ ʨʝʪʽʥʜʝ ʪ.ʩ.ʩ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪʨʝʥʠʥʛ ʘʜʘʤʜʘʨʜʳ ʪʝʨʝש ʪװʩʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ, ᴇʟ ʙʝʡʥʝʩʽʥ ʙʘʩץʘʣʘʡ ץʘʣʘʡ 

ʢᴇʨʝʪʽʥʜʽʛʽʤʝʥ ʩʘʣʳʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ; ᴇʟ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʘʡץʘʫסʘ; ᴇʟʽʥʜʽʢ ʩʘʥʘʩʳʥ 

ʞʝʪʽʣʜʽʨʫʛʝ ʷסʥʠ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʊʨʝʥʠʥʛʪʽש ʙʘʨʳʩʳʥʜʘ ʘʜʘʤ ʙʝʡʥʝʣʝʫʜʽש ᴅʣʝʫʤʝʪʪʽʢ ʪʝʪʽʢʪʝʨʽʥʽש ʙʽʨʥʝʰʝ ʪװʨʣʝʨʽʥ ʤʝשʛʝʨʝʜʽ: 

 שʟʝʛʝ ʘʩʳʨʫʜʳװʳ ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ᴅʨʝʢʝʪʪʝʨʽ, ʦʥʳ ʞסʜʘʡʣʘʨʳʥʜʘסʰʳʥʘʡʳ ʞʘ שʘʪʳʥʘʩʪʳץ-ʘʨʳʤץ

ʙʘʨʣʳץ ʢʝʟʝשʜʝʨʽʥʜʝ ʵʤʦʮʠʷʣʳ ʨʝʪʪʝʫ; ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘסʜʘʡʳʥʜʘ ʘʜʘʤʜʳ ʙʘסʜʘʨʣʘʡʪʳʥ ʙʝʡʥʝʣʝʫ 

 ,ʘʙʳʣʜʘʫץ ,ʡʩʽʥʫװʳʩʳʥʘʥ ʪסʨײʡʳʤʜʘʩʪʳʨʫ ʪײ ʛʝʡʣʝʧשʘʪʳʥʘʩʪʳ ʜʝץ-ʘʨʳʤץ ʜʝʨʽʩʽ. ɹʝʡʥʝʣʝʫ ʪʝʪʽʢʪʝʨʽװ

ʦʡʣʘʫ, ʵʤʦʮʠʷʣʘʨʜʳ ʪʽʢʝʣʝʡ ʢװʡʟʝʣʫ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ᴅʨʝʢʝʪ ʪװʨʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ[4]. 

ʊʨʝʥʠʥʛʪʽʢ ʩʘʙʘץʪʘʨʜʳש ʤʘץʩʘʪ, ʤʽʥʜʝʪʪʝʨʽ: 

- ʨʝʬʣʝʢʩʠʚʪʽ ʪʳשʜʘʫ ʽʩʢʝʨʣʽʛʽ; 

- ᴇʟ-ᴇʟʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ; 

- ʢװʡʟʝʣʽʩʢʝ ʰʳʜʘʤʜʳʣʳץ; 

- ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʦʨסʘʥʳʩ; 

- ʚʝʨʙʘʣʠʟʘʮʠʷʥʳ ʤʝשʛʝʨʫ; 

- ʩʝʨʽʢʪʝʩʪʝʨʽʥ ʪʳשʜʘʫ ʽʩʢʝʨʣʽʛʽʥ ʜʘʤʳʪʫ; 

- ʩײʨʘץʪʘʨʜʳ ʞʘʥʨʣʳײץ ץʨʘʩʪʳʨʫ; 

- ᴇʟ ʞʦʣʳʥ ײʩʪʘʥʫ; 

- ʵʤʦʮʠʷʣʘʨʳʥ ץʘʜʘסʘʣʘʫ; 

- ᴇʟ ײʩʳʥʳʩʪʘʨʳ ʞʘʡʣʳ ʘʡʪʳʣסʘʥ ʩʳʥʜʳ ʪʳשʜʘʫ; 

- ʪʽʣ ʙʘʡʣʳסʳ ʤʝʥ ʪʝʟʘʫʨʫʩʪʳש ʢʝשʝʶʽ; 

- ʘʫʜʠʘʣʜʳ ʢʘʥʘʣʜʳש ʜʘʤʫʳ; 

- ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʢʝʜʝʨʛʽʣʝʨʜʽ ʞʝשʫ ʪᴅʩʽʣʜʝʨʽʥ ᴇשʜʝʫ. 

ʆʣʘʡ ʙʦʣʩʘ, ʧʩʠʭʦʣʦʛʠʷ, ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʜʘʨʳʥʜʘ ʪװʨʣʽ ʪʨʝʥʠʥʛʪʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʳש, 

ʞװʟʝʛʝ ʘʩʳʨʫʜʳש ʝʨʝʞʝʣʝʨʽʥ, ץʘסʠʜʘʣʘʨʳʥ, ʤʘץʩʘʪ-ʤʽʥʜʝʪʪʝʨʽʥ ʩʠʥʪʝʟʜʝʧ, ʪװʨʣʝʥʜʽʨʽʧ ʙʦʣʘʰʘץ 

ʧʝʜʘʛʦʛʪʘʨʜʳש ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ, ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʘʨʥʘʡʳʪʨʝʥʠʥʛʪʽʢʙʘסʜʘʨʣʘʤʘ ײץʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ʉʦʥʜʘ סʘʥʘ ʙʦʣʘʰʘץ ʧʝʜʘʛʦʛʪʘʨʜʳש 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ץʘʨʳʤ-ץʘʪʳʥʘʩץʘ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʜʘʷʨʣʳסʳʥ 

ʘʨʪʪʳʨʫʜʘʧʩʠʭʦʣʦʛʠʷʣʳץʞᴅʥʝʧʝʜʘʛʦʛʠʢʘʣʳץᴅʜʽʩ-

ʪᴅʩʽʣʜʝʨʜʽʳץʧʘʣʜʘʩʪʳʨסʘʥʘʨʥʘʡʳʪʨʝʥʠʥʛʪʽʢʙʘסʜʘʨʣʘʤʘ ʪʠʽʤʜʽ ʧʩʠʭʦʣʦʛʠʷʣʳץ, ʧʝʜʘʛʦʛʠʢʘʣʳץ ᴅʜʽʩ, 

 .ʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳײץ

ᴄʜʝʙʠʝʪ 
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ʊʈɽʅʀʅɻ ʂɸʂ ʇʉʀʍʆʃʆɻʀʏɽʉʂɸʗ ɻʆʊʆɺʅʆʉʊʔ ɹʋɼʋʑʀʍ ʇɽɼɸɻʆɻʆɺ 

ʂ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʄʋ ʆɹʑɽʅʀʖ 

ʂ.ɸ. ʂʘʨʤʝʥʦʚʘ, ɻ.ʂ. ɼʞʫʤʘʞʘʥʦʚʘ 

 

ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʳ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʱʝʥʠʶ. 

ɸʚʪʦʨ ʩʪʘʪʴʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʦʥʷʪʠʝ çʛʦʪʦʚʥʦʩʪʴ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʱʝʥʠʶè ʠ ʝʛʦ 

ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɸʚʪʦʨʘʤʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʦʪʦʚʥʦʩʪʠ 

ʯʝʨʝʟ ʪʨʝʥʠʥʛʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ.  
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TRAINING AS PSYCHOLOGICAL READINESS OF FUTURE TEACHERS  

TO PROFESSIONAL COMMUNICATION  

K.A. Karmenova, G. Jumazhanova 

 

The article defines the conditions of formation of readiness to professional communication. The 

author considers the concept of "readiness for professional communication" and its main components. 

The authors justify the program on formation of readiness through training exercises. 
 
 ʋɼʂ 001.2 

ɸ.ɹ.ɾʘʥʳʩ1, ʉ. ʉ. ɾʘʨʪʘʥʦʚ2, ɿ. ʂ. ɸʙʜʨʘʭʤʘʥʦʚʘ2, ʂ. ɸ. ʊʫʣʝʫʭʘʥʦʚʥʘ2 

ʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ. ʉʝʡʬʫʣʣʠʥʘ1 

ʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʘʷ ʄʳʨʟʘʭʤʝʪʦʚʘ2 

 

ɺɸɾʅʆʉʊʔ ʊɽʍʅʆʃʆɻʀʀ ɺ ʄɸʊɽʄɸʊʀʏɽʉʂʆʄ ʆɹʈɸɿʆɺɸʅʀʀ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʤʘʪʝʤʘʪʠʢʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʉʦʛʣʘʩʥʦ ɸʥʜʝʨʩʦʥʫ 

ʠ ʈʦʥʥʢʚʠʩʪʫ (Anderson and Ronnkvist, 1999: 45), ʙʳʣ ʦʪʯʝʪ, ʧʦʢʘʟʳʚʘʶʱʠʡ, ʯʪʦ ʦʢʦʣʦ 56 ʧʨʦʮʝʥʪʦʚ 

ʥʘʯʘʣʴʥʳʭ ʰʢʦʣ ɸʤʝʨʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʚ 

ʦʙʫʯʝʥʠʠ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʠ ʷʟʳʢʘʤ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʙʳʣ ʦʪʯʝʪ ʦ ʪʦʤ, ʯʪʦ 62 ʧʨʦʮʝʥʪʘ ʫʯʠʪʝʣʝʡ 

ʜʣʷ ʵʪʠʭ ʰʢʦʣ, 39 ʫʯʠʪʝʣʝʡ ʰʢʦʣ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʠ 22 ʧʨʦʮʝʥʪʘ ʫʯʠʪʝʣʝʡ ʩʨʝʜʥʝʡ ʰʢʦʣʳ 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. ʕʪʠ ʦʪʯʝʪʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʰʢʦʣʳ ʩʪʨʝʤʷʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʝʡ ʩʨʝʜʝ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʪʴ 

ʩʚʦʶ ʨʘʙʦʪʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ, Waxman, ʠʤʠʪʘʮʠʷ, ʤʦʜʝʣʴ, ʠʥʪʝʨʥʝʪ-ʧʦʠʩʢ, 

ʚʠʨʪʫʘʣʴʥʘʷ ʰʢʦʣʘ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʧʨʝʟʝʥʪʘʮʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ, ʢʦʤʧʴʶʪʝʨ, 

ʚʠʜʝʦ ʠ ʘʫʜʠʦ ʘʥʠʤʘʮʠʷ, ʤʫʣʴʪʝʤʝʜʠʘ, ʬʦʪʦʛʨʘʬʠʷ, ʠʥʪʝʨʥʝʪ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʛʨʘʬʠʢ, ʤʝʪʦʜ 

ʚʳʯʠʩʣʝʥʠʠ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʦʜʘʨʝʥʥʳʡ ʫʯʘʱʠʡ, Bagatrix, 

Minitab16 ʠ MATH-TEACHER, Minitab, Bagatrix Math Learning Software, ʪʨʠʛʦʥʦʤʝʪʨʠʷ, 

ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ. 

 

ɺɺɽɼɽʅʀɽ 

ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʳʚʘʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʠ ʚʥʝʩʣʦ 

ʤʥʦʛʦ ʠʟʤʝʥʝʥʠʡ ʚ ʩʧʦʩʦʙ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʪʦ, ʢʘʢ ʠʭ ʫʯʘʪ ʠʭ ʫʯʠʪʝʣʷ. ʕʪʦ, ʥʘʢʦʥʝʮ, ʧʨʠʚʝʣʦ ʢ 

ʪʦʤʫ, ʯʪʦ ʨʦʣʠ ʫʯʠʪʝʣʝʡ ʩʣʝʛʢʘ ʠʟʤʝʥʠʣʠʩʴ. ʉʪʫʜʝʥʪʳ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʙʫʯʝʥʠʝ, ʙʫʜʫʯʠ 

ʘʢʪʠʚʥʳʤʠ ʚ ʨʘʩʰʠʨʝʥʠʠ ʩʚʦʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʨʘʟʤʳʰʣʝʥʠʶ, ʘ ʥʝ ʧʨʦʩʪʦ ʩʣʫʰʘʪʝʣʷʤʠ, ʘ 

ʦʙʷʟʘʥʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ - ʦʙʝʩʧʝʯʠʪʴ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʣʠ ʪʦ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ, 

ʙʫʜʫʯʠ ʠʭ ʣʠʜʝʨʘʤʠ, ʯʪʦʙʳ ʜʘʪʴ ʨʫʢʦʚʦʜʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʘʢ ʥʘʢʘʧʣʠʚʘʪʴ. ʕʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ. 

ʊʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʕʪʠ ʩʧʦʩʦʙʳ 

ʚʢʣʶʯʘʶʪ; ʆʙʨʘʙʦʪʢʘ ʪʝʢʩʪʦʚ, ʧʨʝʟʝʥʪʘʮʠʷ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʙʘʟʳ ʜʘʥʥʳʭ, ʠʥʪʝʨʥʝʪ-ʧʦʠʩʢ, 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʚʠʨʪʫʘʣʴʥʳʝ ʰʢʦʣʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʤʠʪʘʮʠʷʤʠ ʠ ʤʦʜʝʣʷʤʠ, ʘ ʪʘʢʞʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʦ ʣʦʢʘʣʴʥʳʤ ʠ ʛʣʦʙʘʣʴʥʳʤ ʩʝʪʷʤ. ʊʝʭʥʦʣʦʛʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʫʯʘʱʠʤʩʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʥʚʘʣʠʜʘʤʠ, ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʝʱʠ, ʢʦʪʦʨʳʝ ʠʤ ʙʳʣʦ ʙʳ ʪʨʫʜʥʦ ʫʟʥʘʪʴ ʙʝʟ ʧʦʤʦʱʠ 

ʪʝʭʥʦʣʦʛʠʠ. Mark et al (2007: xiv). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʪʝʨʝʩ ʢ ʢʦʤʧʘʥʠʷʤ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʤ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʙʳʩʪʨʦ 

ʚʳʨʦʩ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʠ ʩʜʝʣʘʣ ʤʥʦʛʦ ʚʘʞʥʳʭ ʫʣʫʯʰʝʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ɺʦʟʤʦʞʥʦ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʬʦʨʚʘʨʜʥʳʝ ʜʚʠʞʝʥʠʷ ʚ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʦʚ ʩʜʝʣʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʜʘʥʥʳʭ 

ʩ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. ɼʞʝʬʬʨʠ (2004: 11) 

ɺʘʞʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʣʘ ʦʯʝʥʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʙʠʟʥʝʩʘ ʠ ʵʢʦʥʦʤʠʢʠ, ʠ ʤʥʦʛʠʝ ʣʶʜʠ ʫʯʘʪʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʧʴʶʪʝʨʘʤʠ ʠʟ-ʟʘ ʚʘʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʦʩʥʦʚʥʦʤ ʤʦʣʦʜʳʝ ʣʶʜʠ, ʠʤʝʶʱʠʝ ʜʦʩʪʫʧ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ 
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ʪʝʭʥʦʣʦʛʠʷʤ, ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʧʴʶʪʝʨʳ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʦʪ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʢ ʜʨʫʛʦʤʫ, ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʨʘʟʚʣʝʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʠʛʨ. 

ʄʫʣʴʪʠʤʝʜʠʘ ʪʘʢʞʝ ʙʳʣʘ ʦʙʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʜʣʷ ʵʪʠʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ. ʄʫʣʴʪʠʤʝʜʠʘ ʚʢʣʶʯʘʝʪ; 

ʌʦʪʦʛʨʘʬʠʠ, ʘʥʠʤʘʮʠʠ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ. ʃʝʛʢʠʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʥʳʭ ʫʛʦʣʢʦʚ ʤʠʨʘ ʯʝʨʝʟ 

ʀʥʪʝʨʥʝʪ - ʵʪʦ ʚʩʝʦʙʱʠʡ ʠʥʪʝʨʝʩ. ɼʞʫʜʠʪ (2008: 13). 

ʉʪʫʜʝʥʪʳ, ʜʘʞʝ ʥʘ ʫʨʦʚʥʝ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ, ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʚʧʝʯʘʪʣʷʶʱʠʡ ʫʨʦʚʝʥʴ ʥʘʚʳʢʦʚ 

ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʍʦʪʷ ʢʦʥʢʨʝʪʥʳʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠʟʤʝʥʷʪʩʷ, ʧʨʝʞʜʝ ʯʝʤ ʵʪʠ ʩʪʫʜʝʥʪʳ ʚʦʡʜʫʪ ʚ ʤʠʨ ʪʨʫʜʘ, ʩʪʫʜʝʥʪʳ 

ʧʦʣʫʯʘʪ ʙʘʟʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʥʘʫʯʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʠʤ 

ʀʟʫʯʝʥʠʝ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. Kulik, J.A. (2003 ʛʦʜ) 

ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʦʯʝʥʴ ʭʦʨʦʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʤʥʦʛʠʝ ʠʟ ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʰʢʦʣʘʭ, ʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʤʘʪʝʤʘʪʠʢʫ, ʯʪʦ ʥʝ ʫʜʘʝʪʩʷ ʤʥʦʛʠʤ ʩʪʫʜʝʥʪʘʤ. ʊʝʭʥʦʣʦʛʠʷ 

ʧʨʠʯʠʥʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ; ʕʪʦ ʤʦʪʠʚʠʨʫʝʪ ʩʪʫʜʝʥʪʦʚ 

ʫʯʠʪʴʩʷ ʠ ʫʯʠʪʝʣʝʡ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ ʪʘʢ ʧʦʣʝʟʥʘ ʜʣʷ ʦʙʫʯʝʥʠʷ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ ʠʜʝʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʠʟʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʚ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʩʨʝʜʘʭ 

ʤʦʛʫʪ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ ʧʦʥʷʪʴ ʧʦ-ʥʦʚʦʤʫ. ɼʞʫʜʠʪ (2008: 15) 

ɼʨʫʛʠʤ ʵʬʬʝʢʪʦʤ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣʠ ʤʥʦʛʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʷʚʣʷʝʪʩʷ ʚʦʟʨʦʩʰʘʷ 

ʩʢʣʦʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʚʟʘʠʤʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʚʳʟʳʚʘʝʪʩʷ ʧʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ; ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʨʫʧʧʘʤ ʠʣʠ ʧʘʨʘʤ ʩʪʫʜʝʥʪʦʚ ʨʘʙʦʪʘʪʴ ʥʘ ʦʜʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ, ʯʪʦʙʳ ʵʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʳ, ʦʩʦʙʝʥʥʦ ʪʘʤ, ʛʜʝ ʨʝʩʫʨʩʳ ʦʛʨʘʥʠʯʝʥʳ. Souhrada, T. (2001: 81) 

ʅʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ ʚ ʠʟʫʯʝʥʠʠ 

ʤʘʪʝʤʘʪʠʢʠ. ʕʪʠ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ 

ʦʙʫʯʘʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʰʢʦʣ, ʜʦʤʘʰʥʝʡ ʰʢʦʣʳ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ Bagatrix, Minitab16 ʠ MATH-TEACHER. ʕʪʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ. 

ʅʘʧʨʠʤʝʨ, Minitab ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Bagatrix Math 

Learning Software ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʪʨʠʛʦʥʦʤʝʪʨʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʘʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʰʢʦʣ, ʜʦʤʘʰʥʠʭ 

ʰʢʦʣ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʘʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʰʢʦʣ, ʜʦʤʘʰʥʝʡ 

ʰʢʦʣʳ ʠ ʩʘʤʦʦʙʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʫʯʝʙʥʘʷ ʩʝʨʠʷ ʧʨʦʛʨʘʤʤ ʜʣʷ ʤʘʪʝʤʘʪʠʢʦʚ-ʨʝʧʝʪʠʪʦʨʦʚ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʠ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ʐʢʦʣʳ, ʢʦʪʦʨʳʝ ʠʱʫʪ ʫʯʝʙʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ 6-12 ʢʣʘʩʩʦʚ, ʩʦʯʪʫʪ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʘʞʥʳʤ. ʆʧʷʪʴ ʞʝ, ʨʦʜʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʤʘʪʝʤʘʪʠʢʦʡ ʜʦʤʘ, 

ʪʘʢʞʝ ʥʘʡʜʫʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʭʦʨʦʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʟʫʯʝʥʠʷ. ʐʢʦʣʳ, ʩʝʤʴʠ ʠ 

ʦʪʜʝʣʴʥʳʝ ʣʶʜʠ ʥʘʰʣʠ ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ ʣʫʯʰʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʜʦʩʪʫʧʥʦʝ ʛʜʝ ʫʛʦʜʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʦ ʜʘʝʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʠ ʨʘʟʚʠʚʘʶʱʝʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʩʪʨʫʢʮʠʠ. Koedinger and Anderson (1993: 39). 

 

 
 

Bagatrix ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʘʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʕʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʰʘʝʪ ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʳ 

ʪʨʠʛʦʥʦʤʝʪʨʠʠ ʩ ʧʦʰʘʛʦʚʳʤʠ ʨʘʙʦʪʘʤʠ ʠ ʦʙʲʷʩʥʝʥʠʷʤʠ, ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʳʩʪʨʦ ʟʘʢʦʥʯʠʪʴ 
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ʟʘʜʘʥʠʝ ʠ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʠʝ ʦʮʝʥʢʠ. ɹʣʘʛʦʜʘʨʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʦʱʥʳʤ ʬʫʥʢʮʠʷʤ, ʚʢʣʶʯʘʷ 

ʙʝʩʢʦʥʝʯʥʳʝ ʧʨʠʤʝʨʳ ʧʨʦʙʣʝʤ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʪʝʩʪʳ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʛʨʝʩʩʘ ʠ ʢʦʥʩʪʨʫʢʪʦʨ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʩʶ ʧʦʤʦʱʴ, ʢʦʪʦʨʫʶ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʩʜʝʣʘʪʴ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ Bagatrix Problem Solved Technology, 

ʧʝʨʝʜʦʚʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʨʝʰʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʚʭʦʜʠʪʴ ʚ ʩʚʦʠ ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʧʦ ʪʨʠʛʦʥʦʤʝʪʨʠʠ ʠ ʜʘʝʪ ʦʪʚʝʪʳ ʧʦʰʘʛʦʚʫʶ ʨʘʙʦʪʫ. Schacter, 

(2001: 83) 

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ 

ʧʨʦʙʣʝʤʳ. ʇʦʤʦʱʥʠʢ Bagatrix ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʤʦʱʴ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʕʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʜʝʨʞʠʪ ʩʦʪʥʠ ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʦʰʘʛʦʚʳʤ ʦʙʲʷʩʥʝʥʠʷʤ, Bagatrix Assistant ʩʦʝʜʠʥʷʝʪ ʚʩʝ 

ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʦʙʲʷʩʥʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ɻʣʦʩʩʘʨʠʷ Bagatrix. ʕʪʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʤʝʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʥʦʪʘʮʠʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚ, 

ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ, ʪʝʩʪʦʚ, ʢʦʥʪʨʦʣʴʥʳʭ ʦʧʨʦʩʦʚ ʠ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʩ ʧʦʰʘʛʦʚʳʤʠ ʦʙʲʷʩʥʝʥʠʷʤʠ ʩʝʨʠʷ ʧʨʦʜʫʢʪʦʚ çʈʝʰʝʥʦ!è 

ʇʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʩʦʟʜʘʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʣʶʙʦʛʦ ʜʦʢʫʤʝʥʪʘ ʪʝʢʩʪʦʚʦʛʦ 

ʨʝʜʘʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʜʦʤʘ ʠʣʠ ʚ ʢʣʘʩʩʝ, ʚʢʣʶʯʘʷ ʨʘʟʜʘʪʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʨʘʙʦʯʠʝ ʪʘʙʣʠʮʳ, ʢʦʥʪʨʦʣʴʥʳʝ ʦʧʨʦʩʳ ʠ ʪʝʩʪʳ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʩʪʫʜʝʥʪʘʤʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʦʚ ʠ ʪʦʯʥʦ ʥʘʧʝʯʘʪʘʥʥʳʭ ʟʘʜʘʥʠʡ ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʳ. 

MATH-TEACHER  

MATH-TEACHER: ʗʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʠ 

ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ. ʕʪʦ ʦʙʳʯʥʦ ʜʝʣʘʝʪ ʤʘʪʝʤʘʪʠʢʫ ʧʨʝʧʦʜʘʚʘʥʠʝʤ ʠ ʦʙʫʯʝʥʠʝʤ ʦʯʝʥʴ ʧʨʦʩʪʳʤ 

ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʧʦʩʪʝʧʝʥʥʦ ʦʪ ʧʦʥʷʪʠʷ ʢ ʧʦʥʷʪʠʶ. ʕʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ ʧʦʣʫʯʠʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʯʘʩʪʠ, ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ 

ʩʣʝʜʫʶʱʝʡ. ʂʘʞʜʳʡ ʫʨʦʢ ʩʥʘʯʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʮʝʧʮʠʠ ʠ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙʥʳʭ 

ʧʨʦʙʣʝʤ. 

ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʪʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʪʴ ʪʘʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ ʨʫʯʢʘ ʠʣʠ ʢʘʨʘʥʜʘʰ. MATH-TEACHER ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʠ ʧʦʥʠʤʘʝʪ ʢʘʞʜʳʡ ʰʘʛ 

ʨʝʰʝʥʠʷ ʫʯʘʱʝʛʦʩʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʚʚʦʜʠʪʴ ʚʳʨʘʞʝʥʠʝ ʠ ʦʪʤʝʯʘʪʴ ʢʘʞʜʳʡ ʰʘʛ ʠ 

ʧʦʢʘʟʳʚʘʪʴ, ʧʨʘʚʠʣʴʥʦ ʵʪʦ ʠʣʠ ʥʝʪ. ɸʥʘʣʠʟ ʤʦʞʝʪ ʚʳʷʚʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʰʠʙʢʠ ʠ ʦʢʘʟʘʪʴ 

ʧʦʤʦʱʴ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ. ʄʝʭʤʝʪ 

(2003: 45). 

ʇʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʧʦʤʦʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʆʥʣʘʡʥ ʫʯʝʙʥʠʢ ʩ ʫʨʦʢʦʤ ʧʦ ʢʘʞʜʦʡ ʢʦʥʮʝʧʮʠʠ; 

- ʇʨʠʤʝʨʳ ʧʨʦʙʣʝʤ ʩ ʧʦʜʨʦʙʥʳʤʠ ʨʝʰʝʥʠʷʤʠ; 

- ʆʙʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ-ʥʘʯʘʣʫ ʠʣʠ ʧʨʦʜʦʣʞʝʥʠʶ ʧʨʦʙʣʝʤʳ; 

- ʇʦʜʩʢʘʟʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʋʪʠʣʠʪʘ ʥʘʩʪʨʦʡʢʠ ʧʦʟʚʦʣʷʝʪ ʠʥʩʪʨʫʢʪʦʨʫ ʪʦʯʥʦ ʥʘʩʪʨʦʠʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʫʯʝʙʥʳʤ ʢʫʨʩʦʤ ʠ 

ʵʢʨʘʥʥʳʤʠ ʪʝʩʪʘʤʠ. ʇʨʠʦʩʪʘʥʦʚʣʝʥʥʳʝ ʵʢʨʘʥʥʳʝ ʪʝʩʪʳ ʦʪʦʙʨʘʞʘʶʪ ʚʩʝ ʧʨʦʙʣʝʤʳ, ʧʦʵʪʦʤʫ 

ʫʯʘʱʠʡʩʷ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʪʚʝʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʣʝʜʫʶʱʠʡ. 

çɻʝʥʝʨʘʪʦʨ ʧʨʦʙʣʝʤ ʜʣʷ ʧʝʯʘʪʥʳʭ ʪʝʩʪʦʚè ʧʝʯʘʪʘʝʪ ʧʨʦʙʣʝʤʳ ʩ ʦʪʚʝʪʘʤʠ ʠ ʙʝʟ ʥʠʭ, ʚ ʚʠʜʝ 

ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ ʠʣʠ ʢʦʥʪʨʦʣʴʥʳʭ ʪʝʩʪʦʚ. ʇʦʰʘʛʦʚʳʝ ʦʪʚʝʪʳ ʧʦʣʥʳ ʧʦʷʩʥʝʥʠʡ, ʜʠʘʛʨʘʤʤ, 

ʨʠʩʫʥʢʦʚ, ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ. ʂʘʣʴʢʫʣʷʪʦʨ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ ʚ MATH-TEACHER, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ. ʈʘʮʠʦʥʘʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʘʶʪ ʢʘʢ ʨʘʮʠʦʥʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʧʨʠʙʣʠʞʝʥʥʳʝ ʨʝʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʉʯʝʪʘ ʫʯʝʥʠʢʦʚ ʩʦʙʠʨʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ 

ʚʝʜʝʥʠʝ ʟʘʧʠʩʝʡ. 

ʕʪʠ ʫʥʠʢʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʜʝʣʘʶʪ MATH-TEACHER ʯʘʩʪʥʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʢʘʞʜʦʛʦ 

ʫʯʝʥʠʢʘ: 

- ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʫʯʝʙʥʠʢ; 

-  çɻʠʙʢʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ; 

- çʉʪʫʜʝʥʪʳ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʤʘʨʰʨʫʪ ʨʝʰʝʥʠʷ ʠ ʥʝ ʧʫʪʘʪʴ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʧʨʠʝʤʣʝʤʳʤ ʫʨʦʚʥʝʤ ʵʢʩʧʦʟʠʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʥʘʰʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ; 

- çʇʨʝʜʦʩʪʘʚʣʝʥʦ ʨʫʢʦʚʦʜʩʪʚʦ ʦ ʪʦʤ, ʢʘʢ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʯʘʪʴ ʢʘʞʜʫʶ ʧʨʦʙʣʝʤʫ; 

- ʋʤʥʳʝ ʧʦʜʩʢʘʟʢʠ ʫʣʘʚʣʠʚʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʰʠʙʢʠ; 

- çʊʨʫʜʥʦʩʪʴ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪʩʷ ʢ ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʘʱʝʛʦʩʷ. 

Minitab Minitab16 - ʵʪʦ ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ 
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ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ; ɻʠʩʪʦʛʨʘʤʤʳ, ʢʨʫʛʦʚʳʝ 

ʜʠʘʛʨʘʤʤʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. Minitab ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʘʢ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʥ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʪʫʘʮʠʠ. ʂʫʣʠʢ, (2003)  

ʕʪʘ ʚʝʨʩʠʷ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʥʦʚʳʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʕʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ:  

1. ʇʦʤʦʱʥʠʢ: ʥʦʚʦʝ ʤʝʥʶ ʧʦʤʦʱʥʠʢʘ Minitab ʚʝʜʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʯʝʨʝʟ ʝʛʦ / ʝʝ ʘʥʘʣʠʟ ʠ 

ʧʦʤʦʛʘʝʪ ʝʤʫ / ʝʡ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʝʛʦ / ʝʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ.  

2. ʈʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʨʝʩʩʠʠ. ʇʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʫʶ 

ʬʫʥʢʮʠʶ ʦʙʱʝʡ ʨʝʛʨʝʩʩʠʠ ʜʣʷ: - ʣʝʛʢʦ ʦʧʨʝʜʝʣʷʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʦʣʠʥʦʤʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ - 

ɺʢʣʶʯʠʪʴ ʥʝʧʨʝʨʳʚʥʳʝ ʠ ʢʘʪʝʛʦʨʠʘʣʴʥʳʝ ʧʨʝʜʠʢʪʦʨʳ - ʈʘʩʩʯʠʪʘʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ - ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʪʚʝʪʘ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ Box-Cox  

3. ʅʝʣʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ. ʄʦʜʝʣʠʨʫʡʪʝ ʥʝʣʠʥʝʡʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ, ʠʩʧʦʣʴʟʫʷ 

ʢʘʪʘʣʦʛ ʬʫʥʢʮʠʡ ʦʞʠʜʘʥʠʷ, ʠʣʠ ʟʘʜʘʡʪʝ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ.  

4. ʈʘʟʜʝʣʝʥʥʳʝ ʧʨʦʝʢʪʳ. ʇʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʟʜʘʚʘʪʴ, ʦʧʨʝʜʝʣʷʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʨʦʝʢʪʳ ʩ ʨʘʟʜʝʣʝʥʥʳʤ ʛʨʘʬʠʢʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʪʨʫʜʥʦʠʟʤʝʥʷʝʤʳʝ 

ʬʘʢʪʦʨʳ.  

5. ʆʙʱʘʷ ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʴ (GLM) ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ: ʚʳʯʠʩʣʝʥʠʝ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʥʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʀʩʧʦʣʴʟʫʡʪʝ ʥʦʚʫʶ 

ʪʘʙʣʠʮʫ ʠʥʬʦʨʤʘʮʠʠ ʛʨʫʧʧʠʨʦʚʢʠ, ʯʪʦʙʳ ʣʝʛʢʦ ʩʨʘʚʥʠʪʴ ʩʨʝʜʥʠʝ ʦʪʚʝʪʳ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʫʨʦʚʥʝʡ 

ʬʘʢʪʦʨʦʚ. 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ.  

ʇʝʨʚʘʷ ʦʙʣʘʩʪʴ, ʥʘ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʫʯʘʱʠʤʩʷ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʟʘʜʘʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ. ʕʪʦ ʥʝ 

ʪʦʣʴʢʦ ʧʦʤʦʛʘʝʪ ʫʯʘʱʠʤʩʷ ʚʳʧʦʣʥʷʪʴ ʩʚʦʝ ʟʘʜʘʥʠʝ, ʥʦ ʠ ʜʘʝʪ ʙʦʣʴʰʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦ 

ʧʨʝʜʤʝʪʫ ʤʘʪʝʤʘʪʠʢʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʵʪʦʤ ʧʨʝʜʤʝʪʝ.  

ɺʪʦʨʘʷ ʦʙʣʘʩʪʴ - ʧʦʤʦʯʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʤʘʪʝʤʘʪʠʢʠ ʩ ʣʫʯʰʝʡ ʢʦʥʮʝʧʮʠʝʡ ʦʙʫʯʝʥʠʷ. ʕʪʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʳʯʥʦ ʧʦʤʦʛʘʶʪ ʫʯʠʪʝʣʷʤ ʪʨʘʪʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʪʝʤʫ, ʧʦʪʦʤʫ ʯʪʦ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʯʠʪʴʩʷ. ʆʥʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʧʠʩʦʢ ʫʯʠʪʝʣʝʡ.  

ʊʨʝʪʴʷ ʦʙʣʘʩʪʴ - ʧʦʤʦʯʴ ʣʶʜʷʤ ʨʝʰʠʪʴ ʩʚʷʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ. ʕʪʠ ʣʶʜʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʤʘ, ʥʘ 

ʧʦʣʝ ʠʣʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʢʫʜʘ ʦʥʠ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʠ ʧʝʨʝʧʠʩʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Minitab ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. 

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ ʪʝʢʫʱʠʭ ʩʦʙʳʪʠʡ 

ɻʣʘʚʥʘʷ ʩʣʘʙʦʩʪʴ MATH-TEACHER ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʪʝʤ 

ʩʪʫʜʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʩʣʘʙʳ ʚ ʤʘʪʝʤʘʪʠʢʝ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʥʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʜʣʷ ʫʯʝʥʠʢʘ, ʘ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʥʠʢʫ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʠ ʤʘʨʢʠʨʦʚʘʪʴ ʢʘʞʜʫʶ ʩʪʨʦʢʫ ʨʝʰʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʪʦʤʫ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʣʝʛʢʦ ʩʜʘʜʫʪʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʧʨʠʜʫʪ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʨʝʰʝʥʠʶ ʢʘʢʦʡ-ʣʠʙʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ. 

Bagatrix Math Learning Software, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʤʝʝʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ. ɽʛʦ ʛʣʘʚʥʘʷ 

ʩʣʘʙʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʨʝʰʘʝʪ ʪʦʣʴʢʦ ʪʨʠʛʦʥʦʤʝʪʨʠʶ, ʪ. ɽ. ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʣʷ ʜʨʫʛʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʘʣʛʝʙʨʳ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʠʩʯʠʩʣʝʥʠʷ. ʕʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʥʝ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ, ʭʦʪʷ ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ. 

ʉʣʘʙʦʩʪʴ Minitab ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʦʯʝʥʴ ʩʣʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʝʛʦ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʥʠʤʘʶʪ ʩʪʫʜʝʥʪʳ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ. ʀʟ-ʟʘ ʩʚʦʝʡ ʩʣʦʞʥʦʩʪʠ, ʦʥ ʪʨʘʪʠʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʪʦ, ʯʪʦʙʳ 

ʫʯʘʱʠʝʩʷ ʤʦʛʣʠ ʫʯʠʪʴʩʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʝʛʦ ʩʚʦʡʩʪʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ. ɼʨʫʛʘʷ 

ʩʣʘʙʦʩʪʴ Minitab ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʙʦʣʝʝ ʧʨʝʜʚʟʷʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʘʪʝʤʘʪʠʢʝ ʠ 

ʚʝʨʦʷʪʥʦʩʪʠ. 

ʆʙʱʝʡ ʩʣʘʙʦʩʪʴʶ ʜʣʷ ʚʩʝʭ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʪʨʫʜʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʦʪ 

ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʫʯʠʪʴʩʷ ʠʣʠ ʫʯʠʪʴʩʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʦʙʫʯʝʥʠʝ ʨʘʙʦʪʝ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʜʣʷ 

ʫʯʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫ ʥʠʭ ʥʝʪ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ 

ʦʚʣʘʜʝʶʪ ʦʩʥʦʚʥʳʤʠ ʥʘʚʳʢʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʝʱʝ 

ʧʨʝʜʩʪʦʠʪ ʧʨʦʡʪʠ ʜʦʣʛʠʡ ʧʫʪʴ, ʧʨʝʞʜʝ ʯʝʤ ʦʥʠ ʬʘʢʪʠʯʝʩʢʠ ʩʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʝʛʦ ʚ 

ʩʚʦʶ ʧʦʚʩʝʜʥʝʚʥʫʶ ʧʨʘʢʪʠʢʫ ʧʨʝʧʦʜʘʚʘʥʠʷ. ʇʨʝʧʷʪʩʪʚʠʷ, ʚʳʟʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʠʝʤ ʚʨʝʤʝʥʝʤ ʠ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʰʢʦʣ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʤʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʪʝʩʪʘʤʠ, ʧʨʦʙʣʝʤʘʤʠ ʩ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʀʥʪʝʨʥʝʪʫ, ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ 

ʢ ʰʢʦʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʘʤ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʩʚʷʟʠ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚ 
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ʩʦʯʝʪʘʥʠʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʰʢʦʣʳ ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʤʝʰʘʝʪ ʫʯʠʪʝʣʷʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʠʭ ʢʣʘʩʩʘʭ. ʄʝʭʤʝʪ (2003: 25). 

ʆʩʦʙʝʥʥʦʩʪʠ ʥʦʚʳʭ ʩʠʩʪʝʤ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʘ Android, ʪʦ ʝʩʪʴ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʩʤʘʨʪʬʦʥʘʭ, ʠ ʩʪʫʜʝʥʪʳ ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʦʤʘ ʠʣʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʛʜʝ ʙʳ ʦʥ ʥʠ ʥʘʭʦʜʠʣʩʷ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʦʜʠʪʴ ʟʥʘʯʝʥʠʷ ʫʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʦʝ ʦʥ ʭʦʯʝʪ 

ʚʳʯʠʩʣʠʪʴ, ʠ ʦʥ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʚʝʩʪʠ ʧʦʣʥʦʝ ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʘ ʟʘʪʝʤ 

ʚʳʯʠʩʣʠʪʴ ʨʝʰʝʥʠʝ ʠ ʦʪʦʙʨʘʟʠʪʴ ʧʦʰʘʛʦʚʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ . ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʯʠʩʣʷʝʪ ʦʙʱʠʝ ʫʨʘʚʥʝʥʠʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʠ ʬʦʨʤʫʣʳ ʠ ʧʝʯʘʪʘʝʪ ʨʝʰʝʥʠʝ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʫʯʝʥʠʢ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʧʦʡʤʝʪ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʫʜʝʪ ʛʠʙʢʠʤ, ʠ ʦʥʦ ʙʫʜʝʪ ʷʩʥʳʤ ʠ ʧʨʦʩʪʳʤ ʜʣʷ ʚʩʝʭ, ʢʪʦ ʟʘʭʦʯʝʪ 

ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʠ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʥʝʛʦ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʧʘʤʷʪʠ, ʧʦʵʪʦʤʫ 

ʦʥ ʥʝ ʙʫʜʝʪ ʪʨʘʪʠʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʪʦ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʚ ʩʤʘʨʪʬʦʥʝ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ ʠʩʢʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʪʝʤʫ ʚ ʛʣʦʩʩʘʨʠʠ, ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ 

ʚʦʧʨʦʩʘ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʠʤʝʨʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʪʫʜʝʥʪ ʭʦʯʝʪ ʥʘʡʪʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʪʨʠʛʦʥʦʤʝʪʨʠʠ, ʦʥ ʚʳʚʝʜʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʦʚ ʠ ʧʦʢʘʞʝʪ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʦʥ ʨʘʙʦʪʘʝʪ. ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ ʛʨʘʬʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʪʝʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʛʨʘʬʠʯʝʩʢʠʤʠ, 

ʧʨʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʝʜʦʩʪʘʚʠʪ ʛʨʘʬʠʢʘʤ, ʜʠʘʛʨʘʤʤʘʤ ʠ ʜʠʘʛʨʘʤʤʘʤ. 

ɺʓɺʆɼ 

ʉʝʛʦʜʥʷʰʥʠʝ ʫʯʝʥʠʢʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʵʢʠʧʠʨʦʚʘʥʳ ʜʣʷ ʞʠʟʥʠ ʚ ʤʠʨʝ, ʛʜʝ 

ʦʙʷʟʘʥʥʦʩʪʠ ʚʳʩʦʢʦʨʘʟʚʠʪʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʘʙʦʪʳ ʠ ʛʨʘʞʜʘʥʩʪʚʘ ʪʨʝʙʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʠ ʥʘʚʳʢʦʚ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʪʦʣʴʢʦ ʥʝʜʘʚʥʦ. ʉʪʘʪʠʩʪʠʢʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʞʝʜʥʝʚʥʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʝʜʚʳʙʦʨʥʳʝ ʧʨʦʛʥʦʟʳ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʣʠʪʠʢʘ ʠ ʨʝʰʝʥʠʷ ʦ ʥʘʰʝʤ ʣʠʯʥʦʤ ʟʜʦʨʦʚʴʝ. ɺʘʞʥʝʡʰʘʷ ʬʠʣʦʩʦʬʠʷ ʠʟ ʘʣʛʝʙʨʳ ʠ ʛʝʦʤʝʪʨʠʠ - 

ʦʩʥʦʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʪʘʢʠʭ ʢʘʢ ʣʘʟʝʨʥʘʷ 

ʭʠʨʫʨʛʠʷ ʛʣʘʟʘ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʢʘʣʴʢʫʣʷʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʨʘʩʯʝʪʘ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ 

ʰʢʦʣʘʭ. ʂʦʤʧʴʶʪʝʨʳ ʪʘʢʞʝ ʩʯʠʪʘʶʪʩʷ ʚʘʞʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʢʘʢ ʚ ʰʢʦʣʘʭ, ʪʘʢ ʠ ʚ ʙʠʟʥʝʩʝ ʜʣʷ 

ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʚ ʙʠʟʥʝʩʝ ʠ ʜʣʷ ʙʘʟ ʜʘʥʥʳʭ ʫʯʘʱʠʭʩʷ ʚ ʰʢʦʣʘʭ. ʃʦʪʪ ʠ ʉʫʭʨʘʜʘ. (2000: 123) 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʚ ʀʥʪʝʨʥʝʪʝ ʪʘʢʞʝ ʙʳʩʪʨʦ ʜʦʩʪʫʧʥʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ. ɼʣʷ ʤʥʦʛʠʭ ʨʘʟʥʳʭ ʧʨʦʬʝʩʩʠʡ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʟʥʘʥʠʝ 

ʤʘʪʝʤʘʪʠʢʠ. 

ʊʨʘʜʠʮʠʦʥʥʦʝ ʧʨʝʧʦʜʘʚʘʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʙʦʣʴʰʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʦʥʦ ʠʤʝʝʪ 

ʤʥʦʛʦ ʥʝʜʦʩʪʘʪʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʨʝʤʝʥʥʳʤ, ʢʦʪʦʨʦʝ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʤʘʪʝʤʘʪʠʢʝ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥ ʚ ʤʠʨʝ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʵʪʦʤʫ ʵʪʦ ʜʝʣʘʝʪ ʝʛʦ ʤʝʥʝʝ 

ʚʘʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʣʶʜʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʝʛʦ, ʥʝ ʤʦʛʫʪ ʚʳʜʝʨʞʘʪʴ ʚʳʟʦʚ ʚ ʤʠʨʝ ʪʝʭʥʦʣʦʛʠʡ. ʃʦʪʪ ʠ 

ɹʘʫʵʨ (2007: 3). 

ʋʯʠʪʝʣʷ ʠ ʪʝ, ʢʪʦ ʥʘʧʨʘʚʣʷʝʪ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʨʝʜʤʝʪʫ ʤʘʪʝʤʘʪʠʢʠ ʚ ʰʢʦʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʛʦ ʩʧʦʩʦʙʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯʥʳʤ 

ʢʦʥʢʫʨʠʨʫʶʱʠʤ ʤʝʪʦʜʘʤ ʦʙʫʯʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. ʏʪʦʙʳ 

ʫʩʪʘʥʦʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʝʜʘʚʥʝʡ ʫʯʝʙʥʦʡ ʠ ʨʘʟʚʠʚʘʶʱʝʡ ʨʘʙʦʪʳ ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʠ ʨʘʟʤʝʩʪʠʪʴ ʵʪʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ ʫʣʫʯʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʤʘʪʝʤʘʪʠʢʘ - ʵʪʦ ʙʦʣʴʰʝ ʛʨʫʧʧʘ, ʵʪʦ ʩʦʯʝʪʘʥʠʝ ʧʨʦʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ. 

ɸʩʤʠʢ ɻ. ʇ. (2000) 
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ʄɸʊɽʄɸʊʀʂɸʃʓפ  ɹɯʃɯʄ  ʉɸʃɸʉʓʅɼɸנʓ  ʊɽʍʅʆʃʆɻʀʗʃɸʈ  ʄɸרʓɿɼʓʃʓנʓ 

ɸ.ɹ.ɾʘʥʳʩ, ʉ. ʉ. ɾʘʨʪʘʥʦʚ, ɿ. ʂ. ɸʙʜʨʘʭʤʘʥʦʚʘ, ʂ. ɸ. ʊʫʣʝʫʭʘʥʦʚʥʘ 

 

 ʄʘʪʝʤʘʪʠʢʘ ʧϸʥʽʥʝ ʞϸʨʜʝʤʜʝʩʫ ʙʘϤʜʘʨʣʘʤʘʣʳϨ Ϩϰʨʘʣʳʥ ʧʘʡʜʘʣʘʥʳʧ ʟʝʨʪʪʝʫ 

ʥϸʪʠʞʝʣʝʨʽʥ ϰʩʳʥʘʜʳ ʙϮʢʽʣ ϸʣʝʤ ʙʦʡʳʥʰʘ ʪʘʨʘʣϤʘʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʥʜʝʨʩʦʥ ʞϸʥʝ 

Ronnkvistu (ɸʥʜʝʨʩʦʥ ʞϸʥʝ Ronnkvist, 1999: 45) ʘʡʪʫʳʥʰʘ, ʘϤʳʣʰʳʥ ʞϸʥʝ ɸʤʝʨʠʢʘ ʙʘʩʪʘʫʳʰ 

ʤʝʢʪʝʧʪʝʨʜʽϬ ʰʘʤʘʤʝʥ 56 ʧʘʡʳʟ ʪʽʣʜʝʨʽʥ Ϯʡʨʝʪʫ ʢϺʤʝʢʪʝʩʫ Ϯʰʽʥ ϨϰʨʳʣϤʘʥ ʜʝʧ ʧʘʡʜʘʣʘʥʫ 

ʙʘϤʜʘʨʣʘʤʘʣʳϨ Ϻʥʽʤʜʝʨʜʽ ʢϺʨʩʝʪʝʪʽʥ ʝʩʝʧ ʙʦʣʜʳ. ʉʦʣ ʩʠʷϨʪʳ, ʝʩʝʧ ʦʩʳ ʤʝʢʪʝʧʪʝʨʜʝ 

ʤϰϤʘʣʽʤʜʝʨ ʙϰʣ 62 ʧʘʡʳʟ, ʦʨʪʘ ʜʝϬʛʝʡʜʝ 39 ʤʝʢʪʝʧ ʤϰϤʘʣʽʤʜʝʨʽ ʙʦʣʜʳ ʞϸʥʝ ʦʨʪʘ ʤʝʢʪʝʧ 

ʤϰϤʘʣʽʤʜʝʨʽʥʽϬ 22 ʧʘʡʳʟʳ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦϨʳʪʫ Ϯʰʽʥ ʞʘʩʘʣϤʘʥ ʙʘϤʜʘʨʣʘʤʘʣʳϨ Ϩϰʨʘʣʜʳ 

ʧʘʡʜʘʣʘʥʳϬʳʟ. ɹϰʣ ʝʩʝʧʪʝʨ ʤʝʢʪʝʧ ʥʝϤϰʨʣʳʤ ʪʠʽʤʜʽ ʞϸʥʝ ʦʣʘʨʜʳϬ ʞϰʤʳʩ ʦʨʳʥʜʘʨʳʥ 

ʦʨʳʥʜʘʫ Ϯʰʽʥ ʦʣʘʨʜʳϬ ʦʨʪʘʜʘ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫϤʘ ʙʝʡʽʤ Ϩʘʣʘʡ ʢϺʨʩʝʪʝʜʽ. 

 

IMPORTANCE OF TECHNOLOGY IN MATHEMATICAL EDUCATI ON 

A.B. Zhanys, S. S. Zhartanov, Z. K.Abdrakhmanova, K.A.Tuleukhanovna 
 

The article shows the results of the study of the use of software to promote mathematics is 

widespread throughout the world. According to Anderson and Ronnkvist (1999: 45), there was a report 

showing that about 56 percent of America's primary schools use software products designed to help in 

learning English and languages. Similarly, there was a report that 62 percent of teachers for these 

schools, 39 middle school teachers and 22 percent of secondary school teachers use software products 

designed for teaching math. These reports show how schools tend to use technology in their 

environment to perform their work more efficiently and effectively. 
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ʊʦʣʝʫʦʚʘ ɸ. ɽ., ʂʫʣʤʳʰʝʚʘ ʅ.ɸ.  

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ʆפʋ-ʊɸʅʓʄɼʓפ ɯʉ-ᴄʈɽʂɽʊɯ ʊɸɹʓʉʊʓʃʓנʓʅɸ ʊתʉɯʅɯʂ 

 

ɸϬʜʘʪʧʘ: ʄʘϨʘʣʘʜʘ ʽʩ-ϸʨʝʢʝʪʪʽϬ ʤʘʟʤϰʥʳ ʤʝʥ ʥϸʪʠʞʝʩʽ ʘʜʘʤʟʘʪ ϨʦϤʘʤʳʥʳϬ Ϩʘʣʳʧʪʘʩʫʳ ʤʝʥ 

ʜʘʤʫʳ ʘʨϨʘʩʳʥʜʘ ʞϮʟʝʛʝ ʘʩʘʪʳʥʜʳϤʳ ʪʫʨʘʣʳ ʞϸʥʝ ʦϨʫʰʳʣʘʨʜʳϬ ʦϨʳʪʫʜʘ ʞϮʡʝʣʽʢ ʧʨʠʥʮʠʧʽʥ ʥʘʟʘʨʜʘ 

ϰʩʪʘʫ ʢʝʨʝʢʪʽʛʽ ʪʫʨʘʣʳ ʞʘʟʳʣϤʘʥ.   

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ɯʩ-ϸʨʝʢʝʪ, ϨϰʥʜʳʣʳϨ, ʪʘʙʳʩʪʳʣʳϨ, Ϩʘʨʳʤ-Ϩʘʪʳʥʘʩ, ʦϨʫ ʤʦʪʠʚʽ, ʪʘʥʳʤ. 

 

ʍʍ סʘʩʳʨʜʘ ᴅʣʝʫʤʝʪʪʽʢ ᴇʤʽʨ ʬʦʨʤʘʣʘʨʳ ʤʝʥ ʤᴅʜʝʥʠ ײץʥʜʳʣʳץʪʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʳש ʥʝʛʽʟʽ, 

  ʘʣʳʧʪʘʩʳʧץ שʳʣʳʤʥʳס ʘʪʘʨץʩʪʘʥʳʤ ʙʽʨײ ʣײʟʝʛʝ ʘʩʪʳ. ɹװʨʜʝʣʝʥʫʽʤʝʥ ʞװʢ שʘʡʥʘʨ ʢᴇʟʽ ï ʽʩ-ᴅʨʝʢʝʪʪʽץ

ʜʘʤʫʳʥʘ ʥʝʛʽʟ ʙʦʣʜʳ. ʂװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ çʽʩ-ᴅʨʝʢʝʪè ʩᴇʟʽ ï ץʦʟסʘʣʳʩ, ᴅʨʝʢʝʪ, ʽʩ, ʝשʙʝʢ ʜʝʛʝʥ ץʘʨʘʧʘʡʳʤ 

 ʙʽʨʥʝʰʝ שʳʣʳʤʥʳס ʘʨʘʩʪʳʨʘʜʳ, ʦʥʳʤʝʥץ ʙʦʣʤʳʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ שʳʤʜʳ ʙʽʣʜʽʨʝʜʽ. ʆʣ ʘʜʘʤʥʳסײ

ʩʘʣʘʣʘʨʳ: ʬʠʣʦʩʦʬʠʷ, ʪʘʨʠʭ, ʤᴅʜʝʥʠʝʪʪʘʥʫ, ʧʩʠʭʦʣʦʛʠʷ, ʧʝʜʘʛʦʛʠʢʘ ʞᴅʥʝ ʪ.ʩ.ʩ. ʰסײʳʣʜʘʥʘʜʳ. ɯʩ-ᴅʨʝʢʝʪ 

ʤᴅʩʝʣʝʩʽ, ʢᴇʙʽʥʝʩʝ, ʛʫʤʘʥʠʪʘʨʣʳס ץʳʣʳʤʜʘʨʜʘ ʟʝʨʪʪʝʣʛʝʥ, ʦʥʜʘ ʽʩ-ᴅʨʝʢʝʪʪʽש ʪװʨʣʝʨʽʥ ʘʥʳץʪʘʫסʘ ʙʽʨʜʝʡ ʥʝʛʽʟ 

ʙʦʣʤʘסʘʥ: ʙʽʨ ʞʽʢʪʝʫʜʝ ï ʦʣ ʦʡʳʥ, ʦץʫ, ʝשʙʝʢ; ʝʢʽʥʰʽʩʽʥʜʝ ï ʪʘʥʳʤ, ʝשʙʝʢ, ץʘʨʳʤ-ץʘʪʳʥʘʩ; ʘʣ 

ᴅʣʝʫʤʝʪʪʘʥʫʰʳʣʘʨʜʳש ʝשʙʝʢʪʝʨʽʥʜʝ ï ʝשʙʝʢ, ʢᴇʨʢʝʤ-ᴇʥʝʨ, ʩʘʷʩʠ, סʳʣʳʤʠ ʽʩ-ᴅʨʝʢʝʪ ʞᴅʥʝ ʪ.ʙ.  

ɯʩ-ᴅʨʝʢʝʪʢʝ ᴅʨʪװʨʣʽ ʘʥʳץʪʘʤʘʣʘʨ ʙʝʨʽʣʝʜʽ. ɯʩ-ᴅʨʝʢʝʪʪʽש ʬʠʣʦʩʦʬʠʷʣʳץ ʘʥʳץʪʘʤʘʩʳʥʜʘ ʦʣ 

çʘʡʥʘʣʘʜʘסʳ ʜװʥʠʝʛʝ ʘʜʘʤʥʳש ʝʨʝʢʰʝ ʘʜʘʤʛʝʨʰʽʣʽʢ ʪװʨʜʝʛʽ ץʘʨʳʤ-ץʘʪʳʥʘʩʳè ʜʝʧ ʢᴇʨʩʝʪʽʣʝʜʽ [1].  פʘʟʘץ 

ʩʦʚʝʪ ʵʥʮʠʢʣʦʧʝʜʠʷʩʳʥʜʘ: çɯʩ-ᴅʨʝʢʝʪ ï ʘʡʥʘʣʘʜʘסʳ ʜװʥʠʝʛʝ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʙʝʣʩʝʥʜʽ ʳץʧʘʣ ʝʪʽʧ, ʦʥʳ 

ʙʝʣʛʽʣʽ ʤʘץʩʘʪץʘ ʩʘʡ ᴇʟʛʝʨʪʫʜʽש ʪʝʢ ʘʜʘʤסʘ סʘʥʘ ʪᴅʥ ʬʦʨʤʘʩʳ. ɯʩ-ᴅʨʝʢʝʪʪʽש ʤʘʟʤײʥʳ ʤʝʥ ʥᴅʪʠʞʝʩʽ ʙװʢʽʣ 

ʘʜʘʤʟʘʪ ץʦסʘʤʳʥʳש ʪʘʨʠʭʠ ץʘʣʳʧʪʘʩʫʳ ʤʝʥ ʜʘʤʫʳ ʘʨץʘʩʳʥʜʘ ʞװʟʝʛʝ ʘʩʳʧ ʦʪʳʨסʘʥ. ʊʘʙʠסʘʪʪʘסʳ ᴇʟʛʝʨʽʩʪʝʨ 
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ʤʝʥ ᴇʨʢʝʥʠʝʪ, ʤʘʪʝʨʠʘʣʜʳץ ʠʛʽʣʽʢʪʝʨ ʜװʥʠʝʩʽ ʘʜʘʤʟʘʪʪʳש ʙװʢʽʣ ʤᴅʜʝʥʠʝʪʽ ʤʝʥ ʨʫʭʘʥʠ ץʘʟʳʥʘʩʳè - ʜʝʣʽʥʛʝʥ 

[2]. ʇʝʜʘʛʦʛʠʢʘʣʳץ ʵʥʮʠʢʣʦʧʝʜʠʷʜʘ: çɯʩ-ᴅʨʝʢʝʪ ʘʜʘʤʜʘʨʜʳץ שʦסʘʤʜʳץ-ʪʘʨʠʭʠ ʙʦʣʤʳʩʳʥʳש ʝʨʝʢʰʝ ʪװʨʽ, 

ʦʣʘʨʜʳש  ʪʘʙʠסʠ  ʞᴅʥʝ  ᴅʣʝʫʤʝʪʪʽʢ  ʰʳʥʜʳץʪʳ ʙʘסʳʪʪʳ ʪװʨʜʝ ᴇʟʛʝʨʪʫʽè, ï ʜʝʧ ʘʥʳץʪʘʤʘ ʙʝʨʽʣʛʝʥ. 

 ʜʝʨʽʩʽװ ʦʨʳʥʜʘʣʫ שʳ, ʥᴅʪʠʞʝʩʽ ʞᴅʥʝ ʦʥʳסʨʘʣ-ʞʘʙʜʳײץ ,ʩʘʪʳץʤʘ שʘʥʜʘʡ ʜʘ ʙʦʣʤʘʩʳʥ, ʽʩ-ᴅʨʝʢʝʪʪʽפ

ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʜʘ ʦסʘʥ ʪᴅʥ ʝʨʝʢʰʝ ץʘʩʠʝʪ, ʦʣ ᴅʨ ʫʘץʳʪʪʘ ʩʘʥʘʣʳ ʪװʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɯʩ-ᴅʨʝʢʝʪ ï 

 .ʜʘʡʳסʘʞʝʪʪʽ ʞʘץ ,ʥʝʛʽʟʛʽ שʨʫʽʥʽװᴇʤʽʨ ʩ שʘʤʥʳסʦץ ʰʽ ʞᴅʥʝװʘʫʰʳ ʢסʦʟץ ʪʳʣʳץʥʘ שʧʨʦʛʨʝʩʪʽ ץʘʤʜʳסʦץ

ᴄʨʙʽʨ ʞײʤʳʩʪʘ ᴇʟ ʽʩʽʥ ʞʝʪʽʢ ʤʝשʛʝʨʛʝʥ ʰʝʙʝʨʽ ʙʦʣʘʜʳ. ɹײʣ ʽʩ-ᴅʨʝʢʝʪʪʽש ʢᴅʩʽʙʠ ʪװʨʽ, ʷסʥʠ  ʢᴅʩʽʙʠ ʽʩ-

ᴅʨʝʢʝʪ. ʂᴅʩʽʙʠ ʽʩ-ᴅʨʝʢʝʪʪʽש ʘʣʫʘʥ ʪװʨʣʝʨʽ ʙʘʨ. ʂᴅʩʽʙʠ ʽʩ-ᴅʨʝʢʝʪ ʦʩʳ ʢᴅʩʽʧʢʝ ʙʘʡʣʘʥʳʩʪʳ ʬʫʥʢʮʠʷʣʘʨʜʳ 

ʦʨʳʥʜʘʫ װʰʽʥ ץʘʞʝʪʪʽ ʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳ ʞװʡʝʩʽʥ ʤʝשʛʝʨʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ɸʜʘʤ ʽʩ-ᴅʨʝʢʝʪʪʽש ʞʦסʘʨʳ 

ʥᴅʪʠʞʝʣʝʨʽʥʝ ʞᴅʥʝ ʢᴅʩʽʙʠ ʜʝשʛʝʡʛʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝ ʘʣʫ ʘʨץʳʣʳ, ᴇʟ 

ʙʝʪʽʤʝʥ ʙʽʣʽʤʽʥ ʢᴇʪʝʨʫ ʞᴅʥʝ ʪʝʨʝשʜʝʪʫ ʙʽʣʽʛʽ ʘʨץʳʣʳ ʤʝשʛʝʨʝʜʽ. 

 ʘʫץʩײʘʥ ʥסʛʝʨʫʰʽʣʝʨʽʥʝ ʞʘʟשʤʝʢʪʝʧ ʤʝ שʘʨʪʫʰʳ-ʧʝʜʘʛʦʛ ʓʙʳʨʘʡ ɸʣʪʳʥʩʘʨʠʥʥʽסʘ שʞʝʨʽʥʽ ץʘʟʘפ

ʭʘʪʳʥʜʘ ʦʣ: çɽʛʝʨ ʙʘʣʘʣʘʨ ʙʽʨʜʝʤʝʥʽ  ʪװʩʽʥʙʝʡʪʽʥ ʙʦʣʩʘ, ʦʥʜʘ ʦץʳʪʫʰʳ ʦʣʘʨʜʳ ʢʽʥᴅʣʘʫסʘ ʪʠʽʩ ʝʤʝʩ, ʦʣʘʨסʘ 

ʪװʩʽʥʜʽʨʝ ʘʣʤʘסʘʥ ᴇʟʽʥ ʢʽʥᴅʣʘʫסʘ ʪʠʽʩ. ʆʣ ʙʘʣʘʣʘʨʤʝʥ ʩᴇʡʣʝʩʢʝʥʜʝ  ʘʰʫʣʘʥʙʘʡ, ʞײʤʩʘץ ʩᴇʡʣʝʫʜʽ, 

ʰʳʜʘʤʜʳʣʳץ ʝʪʫʽ ʢʝʨʝʢ, ᴅʨʙʽʨ ʥᴅʨʩʝʥʽ ʜʝ ʳץʳʣʘʩʧʝʥ, ʪװʩʽʥʽʢʪʽ ʝʪʽʧ ʪװʩʽʥʜʽʨʫ  ʢʝʨʝʢ ...è ʜʝʛʝʥ ʧʽʢʽʨʽʥʜʝ [2] 

ʙװʢʽʣᴅʣʝʤʜʽʢ ʦץʫ ʤʝʥ ʪᴅʨʙʠʝʥʽש ʛʫʤʘʥʠʩʪʽʢ ʢᴇʟץʘʨʘʩʳ, ʷסʥʠ ʙʽʣʽʤ ʘʣʫʰʳסʘ ʞʳʣʳ ʞװʨʝʢʪʽ ʙʦʣʫ, ʤסײʘʣʽʤ ʤʝʥ 

ʦץʫʰʳ ʘʨʘʩʳʥʜʘס r ʳʥʪʳʤʘץʪʘʩʪʳץ ʧʨʠʥʮʠʧʪʝʨʽʥʽש ʢᴇʨʽʥʽʩ ʪʘʧץʘʥʳʥ ʙʘʡץʘʡʤʳʟ. ɸʣʪʳʥʩʘʨʠʥ 

ʦץʫʰʳʣʘʨʜʳ ʙʘסʘʣʘסʘʥʜʘ ʦʣʘʨʜʳש  ʽʩʢʝ ʤᴅʥʜʽ ץʘʪʳʥʘʩʳ ʞʦץ ʩᴇʟʜʝʨʽʥʝ ץʘʨʘʧ ʝʤʝʩ, ʦʣʘʨʜʳש ʙʽʣʽʤʽʥʝ ץʘʨʘʧ 

ʙʘסʘʣʘʫ ʢʝʨʝʢʪʽʛʽʥ ʝʩʢʝʨʽʧ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʨʳʥʩʳʟ ʪʝʨʤʠʥʜʝʨʜʽ ץʦʣʜʘʥʙʘʫ ʢʝʨʝʢʪʽʛʽʥ ʘʡʪʘ ʦʪʳʨʳʧ, ʤײʥʜʘʡ 

ʩᴇʟʜʝʨ ʦץʫʰʳʣʘʨסʘ ʪװʩʽʥʽʢʩʽʟ ʙʦʣʘʜʳ ʜʘ, ʞʘʣʳץʪʳʨʳʧ ʞʽʙʝʨʝʪʽʥʽʥ  ʙʘʷʥʜʘסʘʥ.    

 ʆץʫʰʳʣʘʨʜʳש ʦץʫ-ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽ ʪʘʙʳʩʪʳ ʙʦʣʫ װʰʽʥ ʞװʡʝʣʽʢ ʧʨʠʥʮʠʧʽʥ ʙʘʩʰʳʣʳץץʘ ʘʣסʘʥ  

 ʙʝʛʽʥʜʝ ʙʳʣʘʡ ʜʝʛʝʥ: ç... ᴅʫʝʣʽ ʙʽʟʛʝשʫ ʞʘʡʣʳè ʝץʰʘ ʦץʘʟʘפʨʩʳʥʦʚ çײʳ ɸ.ɹʘʡʪסʰʘʤʰʳʨʘ שʩʘʥʘʩʳʥʳ ץʘʟʘץ

ʝʣʜʽ ʪװʟʝʪʫʜʽ ʙʘʣʘ ʦץʳʪʫ ʽʩʽʥ ʪװʟʝʪʫʜʝʥ ʙʘʩʪʘʫ ʢʝʨʝʢ. ʅʝʛʝ ʜʝʩʝʢ, ʙʦʣʘʰʘץ ʪʘ, ʙʠʣʽʢ ʪʝ, ʭʘʣʳץ ʪʘ ʦץʫʤʝʥ 

ʪװʟʝʣʝʜʽè ʜʝʛʝʥ ʙʦʣʘʪʳʥ.  ɸʣ ɾװʩʽʧʙʝʢ ɸʡʤʘʫʳʪʦʚ çʆʡ ʞװʡʝʩʽ ʤסײʘʣʽʤʜʽ ʦʡʣʘʫ ᴇʥʝʨʽʥʝ װʡʨʝʪʝʜʽ, ʰᴅʢʽʨʪʪʽ 

ʦʡ ʜʘסʜʳʩʳʥʘ װʡʨʝʪʝʜʽ, ʞʘʪʪʳץʪʳʨʘʜʳ ...è  [2].  ʉʦʣ ʟʘʤʘʥʥʳש ʘסʘʨʪʫʰʳʩʳ  ʄʘסʞʘʥ ɾײʤʘʙʘʝʚʪʘ  ʙʘʣʘ 

ʪᴅʨʙʠʝʣʝʫ ʜʝ  ʙʽʨʥʝʰʝ ʰʘʨʪʪʘʨʜʳ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʩʘץʪʘʫ ץʘʞʝʪ ʜʝʡʜʽ. ɾײʤʘʙʘʝʚ çɹʘʣʘʜʘ ʙʝʨʽʢ ᴂᴅʤ ʜײʨʳʩ 

ʤʽʥʝʟ ʧʘʡʜʘ ʙʦʣʫ װʰʽʥ ʪᴅʨʙʠʝʰʽ ʤʳʥʘʫ ʥʝʛʽʟʛʽ ʝʢʽ ʰʘʨʪʪʳ ʦʨʳʥʜʘʫ ʢʝʨʝʢ: 1. ɹʘʣʘʥʳש ᴇʟ ץʦʣʳʥʘʥ ʢʝʣʝʪʽʥ 

ʽʩʢʝ ʪʦʣʳץ ʝʨʽʢ ʙʝʨʫ. ɹʘʩץʘʥʳש ʢװʰʽʥʝ, ʢᴇʤʝʛʽʥʝ ʩʝʥʽʧ ʢʝʪʧʝʡ, ᴇʟ ץʦʣʳʥʘʥ ʢʝʣʤʝʡʪʽʥ ʽʩʪʝ סʘʥʘ ʪᴅʨʙʠʝʰʽ 

ʢᴇʤʝʢ ʢᴇʨʩʝʪʽʧ ʞʽʙʝʨʫʛʝ ʤʽʥʜʝʪʪʽ, ʢװʰʪʝʥ ʘʩʘʪʳʥ ʽʩʢʝ ʢʽʨʽʩʽʧ ʙʘʣʘʥʳש ʪʘʫʳ ʰʘסʳʣʳʤʘʩ װʰʽʥ.  2. ɹʘʣʘʥʳ 

 ʤʽʥʝʟʽ שʘʜʘʤʥʳ שʳ ʪʝסʳʥʜʳʨʫ ʢʝʨʝʢ. ... ʆʩʳ ʝʢʽ ʞʘסʘʞʳʪʧʘʡʪʳʥ ʪᴅʨʪʽʧʢʝ ʙʘץ ʧʝʥץʪʳץʩʘײ ,ʙʳʣʤʘʡʪʳʥײץ

ʢװʰʪʽ ʙʦʣʤʘץ ץʦʡè   ʜʝʛʝʥ ʩᴇʟʜʝʨʽʥ  ʘʡʪץʘʥ [3].   

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ סʘʣʳʤ ʦʡʰʳʣʜʘʨ ʜʘ ʦץʫ ʩʘʧʘʩʳʥʘ װʣʢʝʥ ʤᴅʥ ʙʝʨʛʝʥʽʥ ʢᴇʨʝʤʽʟ. ʆʣʘʨ ʦץʫ-

ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽ ʪʘʙʳʩʪʳʣʳסʳʥʘ ʞʝʪʫʜʝ ʤʳʥʘʜʘʡ ʝʨʝʢʰʝʣʽʢʪʝʨʛʝ ʥʘʟʘʨ ʘʫʜʘʨסʘʥ; 

- ʙʘʣʘʣʘʨʜʳ ʦץʳʪʫʜʘ ʦʣʘʨסʘ ץʘʞʝʪʪʽ ʝʩʪʫ, ʢᴇʨʫ, ʠʽʩ, ʜᴅʤ, ʩʝʟʽʥʫ ʪװʡʩʽʢʪʝʨʽʥʝ ᴅʩʝʨ ʝʪʽʧ ʜʘʤʳʪʫʜʳ; 

- ʙʽʣʽʤ ʘʣʫʰʳʣʘʨʜʳש ʦʡʣʘʫʳ ʤʝʥ ʝʩʪʝ ʩʘץʪʘʫʳʥ ʜʘʤʳʪʫʜʳ ʜʘסʜʳʣʘʥʜʳʨʫסʘ; 

 ;ʘסʫסʫʣʘʨʤʝʥ ʞʘʪʪʳסʥʝʤʽ ʞʘʪʪʳװ -

- ʧʝʜʘʛʦʛ-ʪᴅʨʙʠʝʰʽ ʙʘʣʘʣʘʨ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ᴇʟʜʝʨʽ ʦʨʳʥʜʘʫסʘ װʡʨʝʪʫʛʝ;  

  .ʘʞʝʪʪʽʛʽʥץ ʜʘʷʪʳʥ ʪʫʜʳʨʫסʡ ʘʭʫʘʣ ʞʘװʽʣ-ʢשʩʳ ʢᴇץʘ ʞʘסʘʥ ʦʨʪʘסʦʨʰʘץ -

ʆץʫʰʳʣʘʨʜʳש ʦץʫ-ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʪʽʢ ʪʘʙʳʩʪʳʣʳסʳʥ ץʘʤʪʫʜʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʳʥʪʘʣʘʥʜʳʨʫʜʳש 

ʤʘשʳʟʳ ʟʦʨ. 

ʇʝʜʘʛʦʛʠʢʘ סʳʣʳʤ ʥʝʛʽʟʜʝʨʽʥ ץʘʣʘʫʰʳ ʗʥ ɸʤʦʩ ʂʦʤʝʥʩʢʠʡʜʽש ʦץʳʪʫʜʳש ʥᴅʪʠʞʝʣʽ ʙʦʣʫʳʥʘ 

ʥʝʛʽʟʜʝʛʝʥ ʤʳʥʘ ײʩʪʘʥʳʤʜʘʨʳ ᴅʣʽ ʜʝ ʙʦʣʩʘ  ᴇʟʝʢʪʽʣʽʛʽʥ ʞʦסʘʣʪץʘʥ ʞʦץ. ʆʣʘʨ: ʞװʡʝʣʽʣʽʢ, ʙʽʨʽʟʜʽʣʽʢ, 

ʢᴇʨʥʝʢʽʣʽʢ, ʪʠʷʥʘץʪʳʣʳץ ʧʨʠʥʮʠʧʪʝʨʽ ʗ.ɸ.ʂʦʤʝʥʩʢʠʠ ᴇʟʽʥʽש çױʣʳ ʜʠʜʘʢʪʠʢʘè ʢʽʪʘʙʳʥʜʘ ʤʳʥʘʜʘʡ ʢʝʨʝʤʝʪ 

 ,ʽʟשʪʳ ʙʦʣʩʳʥ ʜʝʩʝץʳʥʘʣʳ, ʪʠʷʥʘסʤʘ ,שʘʥ ʙʽʣʽʤʽ ʪʝʨʝסʘʣ שʫʰʳʥʳץʘʥ: ɽʛʝʨ ʜʝ ʩʽʟ ʦסʠʜʘʥʳ ʩʠʧʘʪʪʘʧ ʞʘʟסʘץ

ʦʥʜʘ ʦסʘʥ ʢᴇʨʝʪʽʥ ʥᴅʨʩʝʥʽ ʢᴇʟʛʝ ʢᴇʨʩʝʪʫ ʤװʤʢʽʥʜʽʛʽʥ ʞʘʩʘשʳʟ; ʝʛʝʨ ʜʝ ʝʩʪʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʧ ʪײʨʩʘ, ʦʥʜʘ 

 ʘʞʝʪ ʙʦʣʩʘ, ʦʥʜʘ ʦʥʳץ ʤʢʽʥʜʽʛʽװʘ ʠʽʩʢʝʧ ʪʘʥʫ ʤסʫʰʳץʳʟ; ʘʣ ʝʛʝʨ ʜʝ, ʦשʤʢʽʥʜʽʛʽʥ ʞʘʩʘװʘ ʝʩʪʽʨʪʫ ʤץץʣʘײץ

ʠʽʩʢʝʪʽשʽʟ; ʝʛʝʨ ʜʝ ʩʝʟʽʤ ʪװʡʩʽʛʽʤʝʥ ʙʽʣʽʤʜʽ ʥʳסʘʡʪʫ ץʘʞʝʪ ʙʦʣʩʘ, ʦʥʜʘ ʦʥʳ ץʦʣʜʘʨʳʤʝʥ ײʩʪʘʪʳʧ ʩʝʟʜʽʨʽשʽʟ ï 

ʜʝʛʝʥ ʦʡ-ʧʽʢʽʨʣʝʨʽʥ ʜʠʜʘʢʪʠʢʘʜʘ ʘʣʘʪʳʥ ץʘסʠʜʘסʘ ʘʡʥʘʣסʘʥ.  

ʄסײʘʣʽʤʥʽש ʽʩ-ᴅʨʝʢʝʪ ʦʙʲʝʢʪʽʩʽ ï ʦץʫʰʳʥʳש ʽʩ-ᴅʨʝʢʝʪʽ. ʇʝʜʘʛʦʛʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʪʽ ʙʝʡʥʝʣʝʫʛʝ, 

-ʙʝʣʛʽʣʽ ʙʽʨ ʽʩ שʘʣʽʤʥʽסײʘʡʩʳʩʳ ʤץᴅʨ שʣ ʪᴅʩʽʣʜʝʨʜʽײʘ ʙʦʣʘʜʳ. ɹסʘʨʫץʘ ʞᴅʥʝ ʙʘʩסʜʘʨʣʘʫסʘ, ʙʘסʨʘʩʪʳʨʫײץ

 .ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ שʠʤʳʣʳʥʳץ

ʄסײʘʣʽʤʜʝʨ ʦץʫ װʜʝʨʽʩʽʥ ʝʨʽʢʪʽ, ץʳʟʳץʪʳ, ʪʘʨʪʳʤʜʳ ᴇʪʢʽʟʫʛʝ ʤʽʥʜʝʪʪʽ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙʘʨʣʳץ 

ʩʪʫʜʝʥʪʢʝ ʙʽʨʜʝʡ ץʘʨʘʫʳ ʪʠʽʩ.  

ɺ.ɸ.ʉʫʭʦʤʣʠʥʩʢʠʡ ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥʜʝ  ʪʘʙʳʩʪʳʣʳץץʘ ʞʝʪʫʜʽש ʤʦʪʠʚʘʮʠʷʣʳץ ʥʝʛʽʟʜʝʨʽʥʝ ʤʳʥʘʥʜʘʡ 
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1.ʄסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש  ʠʥʪʝʣʣʝʢʪʫʘʣʜʳץ  ʢװʰʪʝʨʽ ʤʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʽʨʜʝʡ ʝʤʝʩʪʽʛʽʥ ʝʩʢʝʨʫʽ 

ʪʠʽʩ. 

2.ʆץʳʪʫ ï ʪᴅʨʙʠʝʣʝʫ ʞװʡʝʩʽʥʜʝʛʽ  ʙʘʨʣʳץ  ʟʘשʜʘʨʜʳ ʪʦʣʳסʳʤʝʥ ץʦʣʜʘʥʘ ʘʣʘʪʳʥ ʦץʫʰʳ ʞʦץ, ʦʣ 

ᴇʟʽʥʽש ʝʨʝʢʰʝʣʽʛʽ ʙʘʨ çʞʝʢʝ ʪײʣסʘè. 

3.ʆץʫ  װʜʝʨʽʩʽʥʜʝ ʦץʫʰʳʣʘʨ װʰʽʥ ʪʘʙʳʩʪʳʣʳץץʘ ʞʝʪʫʜʽש ʙʽʨʳסשʘʡ ʘʣסʳ ʰʘʨʪʪʘʨʳ ʞʦץ. 

4. ʆץʫ ʪʘʧʩʳʨʤʘʣʘʨʳ  ᴅʨ ʦץʫʰʳʥʳץ שʘʙʽʣʝʪʽʥʝ ץʘʨʘʡ ʙʝʨʽʣʫʽ ʪʠʽʩ. 

5. ɸץʳʣ-ʦʡ ץʘʙʽʣʝʪʽʥ ʦʜʘʥ ᴅʨʽ ץʘʨʘʡ ʜʘʤʳʪʫ ʤװʤʢʽʥʰʽʣʽʛʽʥ ʘʥʳץʪʘʫ ץʘʞʝʪʪʽʛʽ. 

6.ʆץʫʰʳʣʘʨʜʘʥ  ʤװʤʢʽʥ ʝʤʝʩʪʽ ʪʘʣʘʧ ʝʪʫʛʝ ʙʦʣʤʘʡʜʳ. 

7. ɹʝʢʽʪʽʣʛʝʥ ʙʘסʜʘʨʣʘʤʘ ʤʽʥʜʝʪʪʝʨʽʥʝ ᴅʨ ʦץʫʰʳ ץʘʥʜʘʡ ʞʝʪʽʩʪʽʢ ʞᴅʥʝ ץʠʳʥʰʳʣʳץ  ʞʦʣʤʝʥ  

ʢʝʣʝʪʽʥʽʥ ʜײʨʳʩ ʘʥʳץʪʘʧ ʘʣʫ ץʘʞʝʪ. 

8.ᴄʨʙʽʨ ʦץʫʰʳʥʳש ʘץʳʣ-ʦʡ ᴅʨʝʢʝʪʽʥʝ ץʘʨʘʡ ʙʘסʜʘʨʣʘʤʘʥʳ ץʘʣʘʡ ʪʘʙʳʩʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʢʝʨʝʢʪʽʛʽʥ 

ʘʥʳץʪʘʧ ʘʣʫ ʢʝʨʝʢ. 

9. ɾʘʩ ʞʝʪʢʽʥʰʝʢʪʝʨʜʽש ʢװʰʽ ʤʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʳʧ ʘʣʳʧ, ʦʣʘʨʜʳ ʘץʳʣ-ʦʡ ᴅʨʝʢʝʪʽʥʜʝʛʽ 

ʞʝʪʽʩʪʽʛʽʥʝ ץʫʘʥʳʰץʘ ʢʝשʝʣʪʫ [4]. 

ʆץʫ ʤʦʪʠʚʽʥʝ  ʪײʣסʘʥʳש ʪʘʥʳʤʜʳץ ץʳʟʳסʫʰʳʣʳסʳ, ץʘʞʝʪʪʽʣʽʛʽ, ʩʝʥʽʤʽ, ʝʨʽʢ-ʢװʰʽ, ʳʥʪʘʩʳ 

 .ʳʥʘ ʜʘ ʙʘʡʣʘʥʳʩʪʳץʣʳײץ-ʤʽʥʝʟ שʫʰʳʣʘʨʜʳץʩʘʧʘʣʳ ʙʦʣʫʳ ʦ שʽʩ-ᴅʨʝʢʝʪʽʥʽ ץʫ-ʪʘʥʳʤʜʳץʘʩʠʝʪʪʝʨʽ ʪᴅʥ. ʆץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫ ʤʦʪʠʚʽʥʝ ץʦסʘʤ ʩײʨʘʥʳʩʳ ʤʝʥ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʞʘסʜʘʡ ʜʘ ᴅʩʝʨʽʥ ʪʠʛʽʟʝʜʽ. 
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ʇʆʅʗʊʀɽ ʆ ʋʉʇɽʐʅʆʁ ʋʏɽɹʅʆɽ-ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  

ʊʦʣʝʫʦʚʘ ɸ., ʂʫʣʤʳʰʝʚʘ ʅ.ɸ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦ   ʜʝʡʩʪʚʠʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʠ ʵʚʦʣʶʮʠʷ ʧʨʦʮʚʝʪʘʥʠʷ ʠ 

ʦʙʱʝʩʪʚʘ. ɸ ʪʘʢʞʝ ʥʘʧʠʩʘʥʦ ʦ ʧʦʟʥʘʥʠʠ ʠ ʜʝʡʩʪʚʠʠ ʫʯʝʥʠʢʦʚ ʠ ʜʝʨʞʘʪʴ ʠʭ ʧʨʠʥʮʠʧʳ ʥʘ 

ʛʣʘʚʥʦʤ ʧʨʦʮʚʝʪʘʥʠʠ. 

COGNITION OF THE ACT ATTAINMENT EXPLANATI ON. 

Toleuova A., N.Kulm ysheva  

 

In the article it is shown about the action of all mankind and their evolution of prosperity and 

society. As well as written about the knowledge and actions of students and keep their principles on the 

main prosperity. 

 

 

ʋɼʂ: 514.74 

ʈ.ʄ.ʄʫʨʘʪʛʘʣʠ,  ᴄ.ɾ. ɾʦʤʘʨʪ  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡ 

 

 

ɸʂʊʀɺʀɿɸʎʀʗ ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʋʏɸʑʀʍʉʗ ʇʈʀ ʈɽʐɽʅʀʀ 

ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʋʈɸɺʅɽʅʀʀ ɺ ʉʀʉʊɽʄɸʊʀʏɽʉʂʆʄ   

ʂʋʈʉɽ  ɻɽʆʄɽʊʈʀʀ 

 

ɸʥʥʦʪʘʮʠʷ:  ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ ʠ  ʤʘʪʝʤʘʪʠʯʝʩʢʦʡʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. 

ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.. ʆʩʥʦʚʥʳʤʠ 

ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ ʥʘʟʚʘʥʳ ʩʣʝʜʫʶʱʠʝ: ʩʦʮʠʘʣʴʥʳʝ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ, ʤʝʪʦʜʠʯʝʩʢʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʣʠʯʠʥʘ, ʛʝʦʤʝʪʨʠʷ, ʫʨʘʚʥʝʥʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ 

 



53 
 

ʀʟʤʝʨʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʩʚʷʟʘʥʦ ʩ ʠʜʝʝʡ ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, ʪʝʦʨʠʝʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ, ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɿʥʘʢʦʤʩʪʚʦ ʫʯʘʱʠʭʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʫʣʘʤʠ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʤʝʪʦʜʘ. ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ï ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʜʝʡ ʠ 

ʤʝʪʦʜʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʦʚʣʘʜʝʪʴ 

ʫʯʘʱʠʝʩʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ, ī ʫʤʝʥʠʝ ʨʝʰʘʪʴ ʫʨʘʚʥʝʥʠʷ. ʂʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ʥʘʭʦʜʷʪ ʚ ʦʜʥʦ ʠʣʠ ʙʦʣʝʝ 

ʜʝʡʩʪʚʠʡ, ʤʥʦʛʠʝ ʪʝʢʩʪʦʚʳʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʪʦ ʝʩʪʴ ʫʨʘʚʥʝʥʠʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʘʤʠ ʧʦ ʩʝʙʝ ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʘʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʫʤʝʥʠʝ ʨʝʰʘʪʴ ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʚʩʝʤ ʫʯʘʱʠʤʩʷ ʰʢʦʣʳ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʯʝʪʥʦʡ (ʥʝʯʝʪʥʦʡ) ʬʫʥʢʮʠʠ: ʜʣʷ ʚʩʝʭ x ʠʟ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ f(x) = f(-x) ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ f(x) =-f(-x). ʕʪʠ ʨʘʚʝʥʩʪʚʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 

ʚʠʜʝ: f(x)ïf(-x)=0, f(x)+f(-x)=0. ʊʘʢʠʝ ʨʘʚʝʥʩʪʚʘ ʚ ʤʘʪʝʤʘʪʠʢʝ 

ʥʘʟʳʚʘʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ɸʥʘʣʦʛʠʯʥʳʤ ʨʘʚʝʥʩʪʚʦʤ f(x+T)ïf(x)=0 ʟʘʜʘʝʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. 

ʈʝʰʠʪʴ ʜʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ - ʵʪʦ ʟʥʘʯʠʪ ʥʘʡʪʠ ʚʩʝ ʬʫʥʢʮʠʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʜʘʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ ʧʨʠ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʠʭ 

ʬʫʥʢʮʠʡ ʥʝʪ. ʇʦʜ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ʧʦʥʠʤʘʶʪ ʫʨʘʚʥʝʥʠʝ, 

ʥʝʠʟʚʝʩʪʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʘ ʩ ʠʟʚʝʩʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ 

ʧʨʠ ʧʦʤʦʱʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ (ʢʦʤʧʦʟʠʮʠʠ). 

ʇʨʠʤʝʨ 1: )()()( yfxfyxf =+  , ʛʜʝ f  -ʥʝʠʟʚʝʩʪʥʘʷ ʬʫʥʢʮʠʷ, x  ʠ y . 

ʈʝʰʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘ ʤʥʦʞʝʩʪʚʝ D  ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ, ʧʨʠ 

ʧʦʜʩʪʘʥʦʚʢʝ ʢʦʪʦʨʦʡ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʦʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʚʝʨʥʦʝ ʨʘʚʝʥʩʪʚʦ ʥʘ 

ʤʥʦʞʝʩʪʚʝ D . 

ʈʷʜ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ, ʨʘʩʩʤʘʪʨʠʚʘʣ 

ʘʥʛʣʠʡʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ʏ. ɹʘʙʙʝʜʞ (1792 -1871). ʆʥ ʠʟʫʯʘʣ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʩʣʝʜʫʶʱʠʤ ʩʚʦʡʩʪʚʦʤ ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ʪʦʯʝʢ ʢʨʠʚʦʡ: ʝʩʣʠ ʘʙʩʮʠʩʩʘ ʚʪʦʨʦʡ ʪʦʯʢʠ 

ʨʘʚʥʘ ʦʨʜʠʥʘʪʝ ʧʝʨʚʦʡ, ʪʦ ʦʨʜʠʥʘʪʘ ʚʪʦʨʦʡ ʪʦʯʢʠ ʨʘʚʥʘ ʘʙʩʮʠʩʩʝ ʧʝʨʚʦʡ. ʇʫʩʪʴ ʪʘʢʘʷ ʢʨʠʚʘʷ 

ʷʚʣʷʝʪʩʷ ʛʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ ))(,();( xfxxfy= -ʧʨʦʠʟʚʦʣʴʥʘʷ ʝʝ ʪʦʯʢʘ. ʊʦʛʜʘ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ, 

ʪʦʯʢʘ ʩ ʘʙʩʮʠʩʩʦʡ )(xf ʠʤʝʝʪ ʦʨʜʠʥʘʪʫ ʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

                                                           xxff =))((                                                                  (1) 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ (1) ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʬʫʥʢʮʠʠ: 

[ ] 0,)(,;0,)( 22 ¸=Í-= a
x

a
xfaxxaxf  

ʆʜʥʠʤʠ ʠʟ ʧʨʦʩʪʝʡʰʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʂʦʰʠ 

                                            )()()( yfxfyxf +=+ ,                                                      (2) 

                                            )()()( yfxfyxf =+ ,                                                            (3) 

                                           )()()( yfxfxyf += ,                                                             (4) 

                                           )()()( yfxfxyf = .                                                                  (5) 

ʕʪʠ ʫʨʘʚʥʝʥʠʷ ʂʦʰʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʣ ʚ ʩʚʦʝʤ ʢʫʨʩʝ ʘʥʘʣʠʟʘ, ʠʟʜʘʥʥʦʤ ʚ 1821 ʛʦʜʫ. 

ʅʝʧʨʝʨʳʚʥʳʝ ʨʝʰʝʥʠʷ ʵʪʠʭ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʠʜ  

)0()(,log)(,)(,)( >==== xxxfxxfaxfaxxf a

a

x
. 

ɺ ʢʣʘʩʩʝ ʨʘʟʨʳʚʥʳʭ ʬʫʥʢʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ ʨʝʰʝʥʠʷ. ʋʨʘʚʥʝʥʠʝ (2) ʨʘʥʝʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʃʝʞʘʥʜʨʦʤ ʠ ɻʘʫʩʩʦʤ ʧʨʠ ʚʳʚʦʜʝ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʳ ʧʨʦʝʢʪʠʚʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʘʫʩʩʦʚʩʢʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (2) ʙʳʣʦ ʦʧʷʪʴ ʧʨʠʤʝʥʝʥʦ ɻ. ɼʘʨʙʫ ʢ ʧʨʦʙʣʝʤʝ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ 

ʩʠʣ ʠ ʢ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʝ ʧʨʦʝʢʪʠʚʥʦʡ ʛʝʦʤʝʪʨʠʠ; ʝʛʦ ʛʣʘʚʥʦʝ ʜʦʩʪʠʞʝʥʠʝ - ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ. ʄʳ ʟʥʘʝʤ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʂʦʰʠ (2) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚ ʢʣʘʩʩʝ 

ʥʝʧʨʝʨʳʚʥʳʭ ʬʫʥʢʮʠʡ ʣʠʥʝʡʥʫʶ ʦʜʥʦʨʦʜʥʫʶ ʬʫʥʢʮʠʶ axxf =)( . ɼʘʨʙʫ ʞʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʷʢʦʝ 

ʨʝʰʝʥʠʝ, ʥʝʧʨʝʨʳʚʥʦʝ ʭʦʪʷ ʙʳ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʠʣʠ ʞʝ ʦʛʨʘʥʠʯʝʥʥʦʝ ʩʚʝʨʭʫ (ʠʣʠ ʩʥʠʟʫ) ʚ ʧʨʦʠʟʚʦʣʴʥʦ 

ʤʘʣʦʤ ʠʥʪʝʨʚʘʣʝ, ʪʘʢʞʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʚʠʜ axxf =)( . ɼʘʣʴʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʦʩʣʘʙʣʝʥʠʶ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʩʣʝʜʦʚʘʣʠ ʙʳʩʪʨʦ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ (ʠʥʪʝʛʨʠʨʫʝʤʦʩʪʴ, ʠʟʤʝʨʠʤʦʩʪʴ ʥʘ ʤʥʦʞʝʩʪʚʝ 
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ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʝʨʳ ʠ ʜʘʞʝ ʤʘʞʦʨʠʨʫʝʤʦʩʪʴ ʠʟʤʝʨʠʤʦʡ ʬʫʥʢʮʠʝʡ). ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʩʫʱʝʩʪʚʫʝʪ 

ʣʠ ʭʦʪʴ ʦʜʥʘ ʢʘʢʘʷ-ʥʠʙʫʜʴ ʘʜʜʠʪʠʚʥʘʷ ʬʫʥʢʮʠʷ (ʪ. ʝ. ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ (2)), ʦʪʣʠʯʥʘʷ ʦʪ ʣʠʥʝʡʥʦʡ 

ʦʜʥʦʨʦʜʥʦʡ. ʅʘʡʪʠ ʪʘʢʫʶ ʬʫʥʢʮʠʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʣʝʛʢʦ! ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʤʳ ʧʦʢʘʞʝʤ, ʯʪʦ ʧʨʠ 

ʨʘʮʠʦʥʘʣʴʥʳʭ x ʟʥʘʯʝʥʠʷ ʣʶʙʦʡ ʘʜʜʠʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʥʝʢʦʪʦʨʦʡ 

ʣʠʥʝʡʥʦʡ ʦʜʥʦʨʦʜʥʦʡ ʬʫʥʢʮʠʠ, ʪ. ʝ. axxf =)(  ʜʣʷ QxÍ . ʂʘʟʘʣʦʩʴ ʙʳ, ʯʪʦ ʪʦʛʜʘ axxf =)(  ʜʣʷ 

ʚʩʝʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ x . ɽʩʣʠ )(xf  - ʥʝʧʨʝʨʳʚʥʘ, ʪʦ ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʘʢ, ʝʩʣʠ ʞʝ ʜʘʥʥʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʪʙʨʦʩʠʪʴ - ʪʦ ʥʝʪ. ʇʝʨʚʳʡ ʧʨʠʤʝʨ ʦʪʣʠʯʥʦʛʦ ʦʪ axxf =)(  ʨʘʟʨʳʚʥʦʛʦ ʨʝʰʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (2) ʧʦʩʪʨʦʠʣ ʚ 1905 ʛʦʜʫ ʥʝʤʝʮʢʠʡ ʤʘʪʝʤʘʪʠʢ ɻ. ɻʘʤʝʣʴ ʩ ʧʦʤʦʱʴʶ 

ʚʚʝʜʸʥʥʦʛʦ ʠʤ ʙʘʟʠʩʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

ʄʥʦʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʢʨʝʪʥʫʶ ʬʫʥʢʮʠʶ, ʘ ʟʘʜʘʶʪ ʰʠʨʦʢʠʡ 

ʢʣʘʩʩ ʬʫʥʢʮʠʡ, ʪ. ʝ. ʚʳʨʘʞʘʶʪ ʩʚʦʡʩʪʚʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʪʦʪ ʠʣʠ ʠʥʦʡ ʢʣʘʩʩ ʬʫʥʢʮʠʡ. ʅʘʧʨʠʤʝʨ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ )()1( xfxf =+   ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʣʘʩʩ ʬʫʥʢʮʠʡ, ʠʤʝʶʱʠʭ ʧʝʨʠʦʜ 1, ʘ 

ʫʨʘʚʥʝʥʠʝ )1()1( xfxf -=+  - ʢʣʘʩʩ ʬʫʥʢʮʠʡ, ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ 1=x , ʠ ʪ. 

ʜ. 

ɺʦʦʙʱʝ, ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʥʝ ʩʚʦʜʷʱʠʭʩʷ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʠʣʠ ʠʥʪʝʛʨʘʣʴʥʳʤ, ʠʟʚʝʩʪʥʦ ʤʘʣʦ ʦʙʱʠʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʦ ʤʝʪʦʜʘʭ ʨʝʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ 

ʦʜʥʦʤ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ï ʛʨʘʬʠʯʝʩʢʦʤ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʨʠʤʝʨʝ. 

ʇʨʠʤʝʨ 2: ʇʨʠ ʢʘʢʠʭ ʘ ʠ b ʜʣʷ ʬʫʥʢʮʠʠ bxabxaxf -+-= 3)(  ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ 

ʧʨʠ ʚʩʝʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ x : ))(()( xffxf = ? 

ʈʝʰʝʥʠʝ:  

1. ʇʨʠ 0=a ʬʫʥʢʮʠʷ 0)( =xf , ʠ ʫʨʘʚʥʝʥʠʝ, ʦʯʝʚʠʜʥʦ, ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ.  

2. ʇʫʩʪʴ 0>a , ʪʦʛʜʘ ʧʨʠ ʙʦʣʴʰʠʭ 0>x  ʬʫʥʢʮʠʷ  

0)3(4)(3)()( >+-=-+-= bbaaxbxabxaxf   

ʇʦ ʨʠʩ.1 ʦʧʨʝʜʝʣʷʝʤ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʨʘʚʝʥʩʪʚʦ xxf =)( , ʝʩʣʠ ʟʥʘʯʝʥʠʷ x  

ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʠ ʠ 0>x . ʂʦʥʢʨʝʪʥʦ, },max{ bbx> . 

 
ʈʠʩʫʥʦʢ 1 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ a ʠ b ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʩʠʩʪʝʤʳ: 
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ʇʨʠ 
4

1
=a , 

3

1
-=b  ʧʦʣʫʯʘʝʤ ʬʫʥʢʮʠʶ: 

9

1

4

3

3

1

4

1
)( -++= xxxf  

ɽʝ ʛʨʘʬʠʢ (ʨʠʩ.2) ʷʚʣʷʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ))(()( xffxf = : 

 
ʈʠʩʫʥʦʢ 2 

 

 

3.ʇʫʩʪʴ  0<a , ʪʦʛʜʘ ʧʨʠ ʙʦʣʴʰʠʭ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʠ 0<x .  

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʘ ʠ b ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʩʠʩʪʝʤʳ:  
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ʂʦʪʦʨʘʷ ʠʤʝʝʪ ʜʚʘ ʨʝʰʝʥʠʷ  
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ɽʩʣʠ 
4

1
-=a , 0=b , ʪʦ ʬʫʥʢʮʠʷ xxf -=)( ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʨʘʚʥʝʥʠʶ ))(()( xffxf =

. ɽʩʣʠ 
4

1
-=a , 

3

1
-=b , ʪʦʛʜʘ ʧʦʣʫʯʘʝʤ ʬʫʥʢʮʠʶ: 

9

1

4

3

3

1

4

1
)( -++-= xxxf  

ɸ ʚʦʪ ʝʝ ʛʨʘʬʠʢ (ʨʠʩ. 3) ʥʝ ʷʚʣʷʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ))(()( xffxf = . 
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ʈʠʩʫʥʦʢ 3  

ʆʪʚʝʪ: 
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ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʥʦʛʠʭ ʟʘʜʘʯ, ʦʥʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʢʫʨʩʝ ʛʝʦʤʝʪʨʠʠ, 

ʤʝʭʘʥʠʢʝ, ʘʩʪʨʦʥʦʤʠʠ, ʬʠʟʠʢʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʝʩʴʤʘ ʯʘʩʪʦ ʦʙʲʝʢʪʠʚʥʳʝ ʟʘʢʦʥʳ, ʢʦʪʦʨʳʤ 

ʧʦʜʯʠʥʷʶʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʷʚʣʝʥʠʷ (ʧʨʦʮʝʩʩʳ), ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʦʨʤʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʨʘʚʥʝʥʠʡ.  
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ʆפʋʐʓʃɸʈɼʓר ʊɸʅʓʄɼʓפ ɹɽʃʉɽʅɼɯʃɯɻɯʅ ɸʈʊʊʓʈʋ 

ʈ.ʄ.ʄʫʨʘʪʛʘʣʠ,  ᴄ.ɾ. ɾʦʤʘʨʪ 

 

ɹϰʣ ʤʘϨʘʣʘʜʘ ʛʝʦʤʝʪʨʠʷ ʞϸʥʝ matematicheskoypodgotovki ʩʪʫʜʝʥʪʪʝʨʜʽϬ ʞϮʡʝʣʽ 

ʙʘʨʳʩʳʥʜʘ ʘϨʧʘʨʘʪʪʳϨ ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽʥ ϸʜʽʩʪʝʨʽʥ ʤϮʤʢʽʥʜʽʢʪʝʨʽʥ ʩʠʧʘʪʪʘʡʜʳ. ʘϨʧʘʨʘʪʪʳϨ 

ʙʝʣʩʝʥʜʽʣʽʢʪʝʨʽʥ ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ .. ʙʘʩ ʘʣϤʳʰʘʨʪʪʘʨ: ʙϰʣ ʝʣʜʽ ʤʝʢʝʥ ʛʝʦʤʝʪʨʠʷ ʞϮʡʝʣʽ 

ʙʘʨʳʩʳʥʜʘ ʬʫʥʢʮʠʦʥʘʣʜʳϨ ʪʝϬʜʝʫʣʝʨ ʰʝʰʫ ʢʝʟʽʥʜʝ ʘϨʧʘʨʘʪʪʳϨ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʧʘʡʜʘʣʘʥʫ:, 

ϸʣʝʫʤʝʪʪʽʢ, ʙʽʣʽʤ ʙʝʨʫ, ϸʜʽʩʪʝʤʝʣʽʢ, ʧʩʠʭʦʣʦʛʠʷʣʳϨ. 

 

ACTIVIZATION OF THE COGNITIVE ACTIVITY OF STUDENTS DURING THE DECISION OF 

FUNCTIONAL EQUATI ONS IN THE SYSTEMATIC GEOMETRY COURSE  

 

This article describes the features of the method of activating cognitive activity in the systematic 

course of geometry and mathematical preparation of students. The main features of the activation of 

cognitive activity are described .. The main prerequisites for using the activation of cognitive activity in 

the solution of functional equations in the systematic course of geometry are the following: social, 

pedagogical, methodological, psychological. 
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ʉ.ʂ.ʊʫʣʝʥʦʚ, ɸ.ɹ.ʂʘʣʠʝʚʘ  

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ʉʊʋɼɽʅʊʊɽʈɼɯר ᴆɿɼɯʂ ɾױʄʓʉʊɸʈʓʅ ױʁʓʄɼɸʉʊʓʈʋɼɸ 

ɸפʇɸʈɸʊʊʓפ ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓ ʆפʓʊʋ 

 

ʄʘϨʘʣʘʜʘ ʙϮʛʽʥʛʽ ʪʘϬʜʘ ʦϨʫ Ϯʨʜʽʩʽʥ ʩʘʧʘʣʳ, ϸʨʽ ʪʠʽʤʜʽ ϺʪʢʽʟʫʜʽϬ ʙʘʩʪʳ ʘʣϤʳʰʘʨʪʪʘʨʳʥʳϬ 

ʙʽʨʽ ϸʨʪϮʨʣʽ ʘϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ϰʪʳʤʜʳ ʧʘʡʜʘʣʘʥʳʧ, ʩʘʙʘϨ ʙʝʨʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥʜʳϤʳʥ, ʩʦʣʘʨʜʳϬ ʙʽʨʽ ï ʚʝʙ-ʪʝʭʥʦʣʦʛʠʷ ʝʢʝʥʜʽʛʽ ʞʘʡʣʳ ʞϸʥʝ web-ʪʝʭʥʦʣʦʛʠʷ 

ʤϮʤʢʽʥʜʽʢʪʝʨʽ ʩʪʫʜʝʥʪʪʝʨʜʽϬ Ϻʟ ʙʝʪʽʥʰʝ ʞϰʤʳʩ ʞʘʩʘʫʳʥ ʜʘʤʳʪʘʪʳʥ Ϩϰʨʘʣ ʙʦʣʘʪʳʥʜʳϤʳʥ, 

ʩʦʥʳʤʝʥ Ϩʘʪʘʨ ʦϨʳʪʫʰʳʣʘʨʜʳϬ ʢϺʙʽʥʜʝ ʥʘϨʪʳ ʰʳʥʘʡʳ ʢϺʨʽʥʽʩ ϨʘʣʳʧʪʘʩʧʘϤʘʥʜʳϤʳ ʞʘʡʣʳ 

ʘʡʪʳʣϤʘʥ.  

Web-ʪʝʭʥʦʣʦʛʠʷ - ʞʦϤʘʨʳ ʦϨʫ ʦʨʳʥʜʘʨ ʩʪʫʜʝʥʪʪʝʨʽʥʽϬ web-ʜʝʨʙʝʩʪʽʣʽʛʽʥʽϬ ʜʘʤʫʳʥʘ ϸʩʝʨ 

ʝʪʝʪʽʥʜʽʛʽʥ ʞϸʥʝ  ʦϨʫ Ϩʳʟʤʝʪʽ ʜʝʨʙʝʩʪʽʛʽ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥʽϬ ʘʨʪʫʳʥʘ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʜʽʛʽ 

ʙʦʣʞʘʥϤʘʥ.  

ʊʘϤʳʜʘ ʤʘϨʘʣʘʜʘ ʟʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ web-ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʪʫʜʝʥʪʪʽϬ Ϻʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫʳ 

Ϯʰʽʥ, ʘϨʧʘʨʘʪʪʳϨ ʨʝʩʫʨʩʪʘʨʜʳ ʘʣʫϤʘ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʜʽʛʽ ʞʘʡʣʳ, ʩʦʥʳʤʝʥ Ϩʘʪʘʨ ʚʝʙ-

ʪʝʭʥʦʣʦʛʠʷʥʳϬ Ϻʟʜʽʢ ʞϰʤʳʩʪʘʨʜʳ ϰʡʳʤʜʘʩʪʳʨʫʜʘϤʳ ʙʘϤʜʘʨʣʘʤʘʣʘʨ Ϩϰʨʳʣʳʤʳ, ʦʥʳϬ 

ʜʠʜʘʢʪʠʢʘʣʳϨ ʤʘʪʝʨʠʘʣʜʘʨʳ, ʦϨʳʪʫ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʚʠʟʫʘʣʜʘʫʳ, ϸʜʽʩʪʝʤʝʣʽʢ ʥʝʛʽʟʜʝʨʽ 

Ϩʘʨʘʩʪʳʨʳʣʜʳ. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʚʝʙ-ʪʝʭʥʦʣʦʛʠʷ, Ϻʟʜʽʢ ʞϰʤʳʩ, ʘϨʧʘʨʘʪʪʳϨ ʨʝʩʫʨʩʪʘʨ. 

 

ʉʪʫʜʝʥʪʪʽש ᴇʟʜʽʢ ʞײʤʳʩʳ ï ʙײʣ ʩʪʫʜʝʥʪʪʽש ʜʠʜʘʢʪʠʢʘʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ᴇʟʽʥʰʝ ʦʨʳʥʜʘʫסʘ, 

ʪʘʥʳʤʜʳץ ᴅʨʝʢʝʪʪʝʨʛʝ ץʳʟʳסʫʰʳʣʳסʳʥʳץ  שʘʣʳʧʪʘʩʫʳʥʘ ʞᴅʥʝ ʥʘץʪʳ ʙʽʨ סʳʣʳʤ ʩʘʣʘʩʳʥʜʘ ʙʽʣʽʤ 

ʞʠʥʘץʪʘʫʳʥʘ ʙʘסʳʪʪʘʣסʘʥ ʩʪʫʜʝʥʪʪʽש ʦץʫ ᴅʨʝʢʝʪʽʥʽש ʝʨʝʢʰʝ  ʪװʨʽ. ᴆʟʜʽʢ ʞײʤʳʩ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽ ʤʝʥ ʙʽʣʽʢʪʝʨʽʥ ʜʘʤʳʪʫʜʘ ʦʣʘʨʜʳש ʙʘʨʳʩʳʥʜʘ ʪʠʽʤʜʽ, ᴅʨʽ ᴇʥʽʤʜʽ ʝשʙʝʢ ʝʪʫʽʥʝ 

ʤʦʣ ʤװʤʢʽʥʜʽʢʪʝʨ ʞʘʩʘʡʜʳ. ᴆʟʜʽʢ ʞײʤʳʩʪʳ ʦשʪʘʡʣʳ ײʡʳʤʜʘʩʪʳʨʫ ʝʣʝʫʣʽ ʧʨʘʢʪʠʢʘʣʳץ ʤʽʥʜʝʪ ʞᴅʥʝ 

ʤʘשʳʟʜʳ סʳʣʳʤʠ ʧʨʦʙʣʝʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʘʤʘʥʘʫʠ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʧʘʡʜʘʣʘʥʫסʘ ᴇʟ ʙʽʣʽʤʽʥ ʢᴇʪʝʨʫ ʪʠʽʤʜʽʣʽʛʽʥ ʜʝ ʘʨʪʪʳʨʘʜʳ. 

ɹײʣ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ  ʩʘʥʜʳץ ʪװʨʜʝ ʞʘʟʳʣסʘʥ ʘץʧʘʨʘʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʢʝʟʽʥʜʝ ץʘʞʝʪʪʽ ʤᴅʣʽʤʝʪʪʝʨʜʽ 

ʦשʘʡ ʪʘʙʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [1]. 

ʉʪʫʜʝʥʪʪʽש ᴇʟʜʽʢ ʞײʤʳʩ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫסʘ ץʘʞʝʪʪʽ ʙʽʣʽʤ ʢᴇʟʽʥʽש ʙʽʨʽ ï ʵʣʝʢʪʨʦʥʜʳץ 

ʦץʫʣʳץʪʘʨ ʜʝʧ ʩʘʥʘʡʤʳʟ. ʕʣʝʢʪʨʦʥʜʳץ ʦץʫʣʳץʪʘʨ ʜʘ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʞᴅʥʝ ʩʪʫʜʝʥʪʪʽש ʧᴅʥʛʝ 

 ʨʘʣ  ʙʦʣʘʪʳʥʳ ʜʘʫʩʳʟ.  ʂʽʪʘʧʭʘʥʘʜʘʥ  ʙʽʨʥʝʰʝײץ ʦʩʘ ʘʣʘʪʳʥץ ʣʝʩʽʥװ ʘ ᴇʟסʳʥ  ʘʨʪʪʳʨʫסʫʰʳʣʳסʳʟʳץ

ʦץʫʣʳץ ʘʣʫסʘ ʤװʤʢʽʥʜʽʛʽ  ʙʦʣʤʘʡ ץʘʣסʘʥ ʞʘסʜʘʡʜʘ  ʙʽʟʜʽש ʦץʫ  ʦʨʥʳʥʳש ʩʪʫʜʝʥʪʪʝʨʽ ʵʣʝʢʪʨʦʥʜʳץ 

ʦץʫʣʳץʧʝʥ ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ ʜʘʡʳʥʜʘʣʫ ʤװʤʢʽʥʰʽʣʽʛʽʥʝ ʠʝ ʙʦʣʜʳ. ɽʥʜʝʰʝ, ʦץʳʪʫʜʳש 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʞᴅʥʝ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʪʘʨʳʥ  ʦץʫ װʨʜʽʩʽʥʜʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ  

ʩʪʫʜʝʥʪʪʝʨʜʽש ᴇʟ ʙʝʪʽʤʝʥ ʽʟʜʝʥʽʩʽʥʝ, ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ  ʘʨʪʪʳʨʳʧ, ʰʳסʘʨʤʘʰʳʣʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ, ʦץʫ ץʳʟʤʝʪʽʥʽש ʤᴅʜʝʥʠʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʜʝʨʙʝʩ ʞײʤʳʩʪʘʨʳʥ 

 .ʳʟʘʜʳ [2]סʜʘʡ ʪʫסʦʣʘʡʣʳ ʞʘץ ʘ ʝʨʝʢʰʝסʡʳʤʜʘʩʪʳʨʫײ

ʀʥʥʦʚʘʮʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ï ʪײʣסʘסʘ ʙʘסʳʪʪʘʣʫ, ʙʽʣʽʤ ʙʝʨʫʜʽש ʥʝʛʽʟʜʽʣʽʛʽ, ʰʳסʘʨʤʘʰʳʣʳץ, 

ʢᴅʩʽʙʠ ʙʘסʜʘʨ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʜʝʛʝʥ ʪװʩʽʥʽʢʪʝʨʜʽש ʞʠʳʥʪʳסʳ. ʉʦʥʜʳץʪʘʥ 

ʦץʳʪʫʰʳʥʳ ʩʪʫʜʝʥʪʪʝʨʜʽץ שʘʥʜʘʡ ץʘʩʠʝʪʪʝʨʽʥ, ʩʘʧʘʣʘʨʳʥ ʜʘʤʳʪʫ ʢʝʨʝʢ, ץʘʣʘʡʰʘ ᴇʟʽʥ-ᴇʟʽ ʜʘʤʳʪʘ 

ʙʽʣʫʽʥʝ ʢᴇʤʝʢʪʝʩʫʛʝ ʙʦʣʘʜʳ ʜʝʛʝʥ ʩײʨʘץʪʘʨ ʪʦʣסʘʥʪʫʳ ʢʝʨʝʢ. ʉʪʫʜʝʥʪʪʝʨʜʽש ʝש ʘʣʜʳʤʝʥ, ᴇʟʽʥ-ᴇʟʽ 

ʜʘʤʳʪʫ, ᴇʟʽʥ-ᴇʟʽ ʪᴅʨʙʠʝʣʝʫ, ᴇʟ ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʫ, ᴇʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫ ʤʝʥ ʙʘסʘʣʘʫ ᴅʜʝʪ-ʜʘסʜʳʩʳʥ 

 .ץʘ ʞʝʪʫ ʞʦʣʳ ʙʦʣʤʘסשʰʳ שʘʥʳסʣײʘʣʳʧʪʘʩʪʳʨʫ ʪץ

ɾʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘסʳ ʩʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʜʽʢ ʞײʤʳʩʳ ʦץʳʪʫ ʣʝʢʮʠʷ, ʧʨʘʢʪʠʢʘʣʳץ, 

ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʞײʤʳʩʪʘʨ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. ʃʝʢʮʠʷ ʘץʳʣ-ʦʡ ᴅʨʝʢʝʪʽʥʽש ʪʝʢ 1-ʜʝשʛʝʡʽʥ, (ʪʘʥʫ) 

ʞᴅʥʝ ʙʽʣʽʤʤʝʥ ʪʘʥʳʩʫ ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɸʣ ʉᴆɾ ʘץʳʣ-ʦʡ ᴅʨʝʢʝʪʽʥʽ2 ש-ʜʝשʛʝʡʽʥ: ץʘʙʳʣʜʘʫ 

ʤʝʥ ץʘʡʪʘ ʞʘסשʳʨʪʫ ʞᴅʥʝ ʙʽʣʽʤ ʢᴇʰʽʨʤʝʩʽʥ ʠʛʝʨʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʆʜʘʥ ᴅʨʽ ʦʣ ʘʣסʘʥ ʙʽʣʽʤʜʽ 

ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʫ, ʝʧʪʽʣʽʢ, ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʘ ʘʣʘʜʳ. ʆץʳʪʫʰʳ ʩʪʫʜʝʥʪʪʽש ʙʽʣʽʤ 

ʘʣʫסʘ ʜʝʛʝʥ ʤʦʪʠʚʽʥ ʜʘʤʳʪʫסʘ, ʽʰʢʽ ʳʥʪʘ-ʳץʳʣʘʩʳʤʝʥ ʙʽʣʽʤ ʘʣʫסʘ ײʤʪʳʣʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ [3]. 

ʆץʳʪʫʰʳʥʳש ʙʘץʳʣʘʫʳʤʝʥ ʩʪʫʜʝʥʪ: 

- ɿʝʨʪʪʝʫʰʽʣʽʢ ʽʩʢʝʨʣʽʛʽʤʝʥ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ; 

- ᴆʪʢʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʘʣʧʳʣʘʡ ʘʣʫ ʞᴅʥʝ ץʘʡʪʘʣʘʫ; 
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- ɸʣסʘʥ ʙʽʣʽʤʜʽ ץʦʣʜʘʥʫ, ʦʣʘʨʜʳ ʪʦʣʳץʪʳʨʫ, ʢʝשʝʡʪʫ ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ; 

- ʆץʳʪʫʰʳ ʩʪʫʜʝʥʪʪʽש ʧʩʠʭʦʬʠʟʠ-ʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʘʢʘʜʝʤʠʷʣʳװ ץʣʛʝʨʽʤʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ᴇʟ 

ʙʝʪʽʤʝʥ ʞײʤʳʩ ʞʘʩʘʫסʘ ʙʘסʳʪ-ʙʘסʜʘʨ ʙʝʨʽʧ, ʦʣʘʨʜʳש ʜʝʨʙʝʩʪʽʛʽʥʽש ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ 

ʞʘʩʘʡʜʳ; 

- ʉʪʫʜʝʥʪʧʝʥ ʙʽʨʣʝʩʝʢʝʥ ʽʩ-ᴅʨʝʢʝʪ ʙʘʨʳʩʳʥʜʘ ʦץʳʪʫʰʳ ï ʩʪʫʜʝʥʪʪʽש ʫʘץʳʪʳʥ ʪʠʽʤʜʽ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʝʨʝʪʽʥ ʪװʩʽʥʜʽʨʤʝʣʽ-ʠʣʣʶʩʪʨʘʪʠʚʪʽ (ʩʭʝʤʘ, ʪʘʙʣʠʮʘ, ʪʝʟʠʩ, ʪ.ʙ.) ʤʘʪʝʨʠʘʣʜʘʨʜʳ 

 ;ʘʞʝʪʪʽ ᴅʜʝʙʠʝʪʪʽ ʽʟʜʝʫ ʞʦʣʜʘʨʳʥ ʢᴇʨʩʝʪʫץ ,ʡʨʝʪʫװ ʦʣʜʘʥʫʜʳץ

- ᴆʟʽʥʜʽʢ ʙʝʣʩʝʥʜʽʣʽʛʽʥ, ʜʝʨʙʝʩʪʽʛʽʥ ʜʘʤʳʪʫ װʰʽʥ ʧʨʦʙʣʝʤʘʣʳץ ʙʘʷʥʜʘʫ, ʰʳסʘʨʤʘʰʳʣʳץ ʽʟʜʝʥʽʩ 
ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥסʘʥ ʜײʨʳʩ; 

- ʆץʳʪʫʰʳ ʩʪʫʜʝʥʪʢʝ ʞʝʢʝ ʪʘʧʩʳʨʤʘ ʪʘשʜʘʫסʘ (ʢʫʨʩʪʳץ ʞײʤʳʩ, ʨʝʬʝʨʘʪ, סʳʣʳʤʠ ʙʘʷʥʜʘʤʘ, 

 ;ʘ) ʢᴇʤʝʢʪʝʩʝʜʽסʨʫײץ ʞʦʩʧʘʨʳʥ ץʣʛʽ ʩʘʙʘװ

- ᴄʜʝʙʠʝʪʪʝʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʙʦʣʫסʘ, ʦʣʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʡ ʙʽʣʫʛʝ; 

- ʊʠʽʤʜʽ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨ, ʪʘʧʩʳʨʤʘ ʦʨʳʥʜʘʫ ʞʦʣʜʘʨʳʥ ץʦʣʜʘʥʘ ʙʽʣʫʛʝ װʡʨʝʪʝʜʽ; 

- ɾʝʢʝ ʥʝ ʙʽʨʥʝʰʝ ʩʪʫʜʝʥʪʢʝ ʢʝשʝʩ ʙʝʨʝʜʽ, ʩʪʫʜʝʥʪʪʝʨʜʽש ʙʽʨ-ʙʽʨʽʤʝʥ ʞײʤʳʩ ʞʘʩʘʫʳʥ 

 .ʡʣʝʩʪʽʨʝʜʽ [4]װ

ɿʘʤʘʥʘʫʠ ʙʽʣʽʤ ʙʝʨʫʜʝ Web-ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʪʫʜʝʥʪʪʽש ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫʳ װʰʽʥ, ʘץʧʘʨʘʪʪʳץ 

ʨʝʩʫʨʩʪʘʨʜʳ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. פʘʟʽʨʛʽ ץʦסʘʤʜʘ ʩʪʫʜʝʥʪʪʝʥ, ʢʝʟ ʢʝʣʛʝʥ ץʳʟʤʝʪ ʩʘʣʘʩʳʥʳש ʢᴅʩʽʙʠ 

ʤʘʤʘʥʳʥʘʥ ʘʣʳʥסʘʥ ʙʽʣʽʤʜʽ, ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫʛʝ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫ ʝʤʝʩ, ᴇʟʜʽʛʽʥʝʥ ʞʘשʘ ʙʽʣʽʤ ʤʝʥ 

ʜʘסʜʳʣʘʨʜʳ ʠʛʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʘʣʫ, ʩʦʥʜʘʡ-ʘץ ʙײʨʳʥ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʰʳʥʘʡʳ ʞᴅʥʝ ʥʘץʪʳ ʦץʫ 

ʞʘסʜʘʡʳʥʜʘ ʧʘʡʜʘʣʘʥʫ. 

ʄʘʪʝʨʠʘʣ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫʰʽʣʝʨ web-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʩʪʫʜʝʥʪʪʽש 

ʜʝʨʙʝʩʪʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥʽʥ ʘʡʪʘʜʳ. ɸʣʘʡʜʘ, ʟʘʤʘʥʘʫʠ web-ʪʝʭʥʦʣʦʛʠʷʥʳײ שʩʳʥסʘʥ 

ʙʘʨʣʳץ ʘʨʪʳץʰʳʣʳסʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʩʪʫʜʝʥʪʪʝ ʜʝ, ʦץʳʪʫʰʳʜʘ ʜʘ, ʩʘʧʘʣʳ web-ʜʝʨʙʝʩʪʽʢ ʙʦʣʫʳ 

ʢʝʨʝʢ. 

Web-ʜʝʨʙʝʩʪʽʣʽʢ ʢʝʟ-ʢʝʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʽץ שʘʪʳʩʫʰʳʩʳʥʘ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʝ 

ʙʝʡʽʤʜʝʣʝ ʙʽʣʫʽʥʝ, ʘץʧʘʨʘʪʪʳ ʤᴅʜʝʥʠʝʪʪʽ ʙʦʣʫ ʞᴅʥʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʤʝשʛʝʨʫʛʝ ʜʘʡʳʥ ʙʦʣʫ, 

ᴅʨץʘʰʘʥ ʝשʙʝʢ ʥʘʨʳסʳʥʜʘ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʙʦʣʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʆʩʳ ʫʘץʳʪץʘ ʜʝʡʽʛʽ ץʘʣʳʧʪʘʩץʘʥ ʦץʳʪʫ ʞװʡʝʩʽ ɾʆʆ ʩʪʫʜʝʥʪʪʝʨʽʥʽש ᴇʟ ʙʝʪʽʤʝʥ ʦץʫ 

 ᴇʟ ʙʽʣʽʤʽʥ שʥʝʛʽʟʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʜʽ שʘʥ. Web-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳסʳʪʪʘʣʤʘסʘ ʙʘסʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ

ʞʝʪʽʣʜʽʨʫ ץʘʙʽʣʝʪʪʝʨʽ ʠʥʪʫʠʪʠʚʪʽ ʞᴅʥʝ ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨʳʣʤʘסʘʥ ʪװʨʜʝ ץʘʣʳʧʪʘʩץʘʥ. ɹʽʨʽʥʰʽ 

ʢʝʟʝʢʪʝ, ʙײʣ ײʩʳʥʳʣʘʪʳʥ web-ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʦʣʘʨʜʳש ʪװʨʣʝʨʽʥʽש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʪʫʨʘʣʳ 

ʦץʳʪʫʰʳʣʘʨʜʳש  ʙʽʣʽʢʪʽʣʽʢ ʜʝשʛʝʡʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ. ʆʩʳʥʳש ʩʘʣʜʘʨʳʥʘʥ ʦץʫ ʧʨʦʮʝʩʽʥʝ ʦʩʳʥʜʘʡ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʽʨʛʽʟʫ ʤᴅʩʝʣʝʩʽ ʪʫʳʥʜʘʡʜʳ. 

ʆץʳʪʫʰʳʣʘʨ  web-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ɾʆʆ ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʜʝʨʙʝʩʪʽʣʽʛʽʥ ײʡʳʤʜʘʩʪʳʨʫ ײץʨʘʣʳ 

ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʧ, ײץʟʳʨʝʪʪʽʣʽʢ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʦץʳʪʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʩʘʫʘʣʥʘʤʘ 

ʞװʨʛʽʟʽʣʜʽ. 

ʉʘʫʘʣʥʘʤʘ ʙʘʨʳʩʳʥʜʘ ʤʳʥʘʥʜʘʡ ʞʘʫʘʧʪʘʨ ʙʝʣʛʽʣʽ ʙʦʣʜʳ: 80% - ʜʘʥ ʜʘ ʢᴇʧ ʦץʳʪʫʰʳʣʘʨ 

ʩʪʫʜʝʥʪʪʝʨʜʽש web-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʘסʳ ʜʝʨʙʝʩʪʽʣʽʢ ʜʝשʛʝʡʽʥ ʞʦסʘʨʳ, ʘʣ 66% 

ʦץʳʪʫʰʳʣʘʨʜʳש ʦʡʳʥʰʘ, ʩʪʫʜʝʥʪʪʝʨ ʜʘʡʳʥ ᴇʟʝʢʪʽ ʞᴅʥʝ סʳʣʳʤʠ-ʦץʫ ʘץʧʘʨʘʪʳʥ ʞʠʽ ץʦʣʜʘʥʘʜʳ ʜʝʧ 

ʩʘʥʘʡʜʳ. 

ʉʪʫʜʝʥʪʪʽש ᴇʟʽʥʜʽʢ ʞײʤʳʩʳ ʪʘʙʳʩʪʳ ײʡʳʤʜʘʩʪʳʨʳʣʫʳ װʰʽʥ ʦץʳʪʫʰʳ ʤʳʥʘʜʘʡ ʩײʨʘץʪʘʨסʘ 

 :ʟʳʨʝʪʪʽ ʙʦʣʫʳ ʪʠʽʩײץ

 - ʉʪʫʜʝʥʪʪʽש ᴇʟʜʽʢ ʞײʤʳʩʪʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫ ʢʝʟʽʥʜʝ ץʦʣʜʘʥʘʪʳʥ ײץʨʘʣʜʘʨʜʳ ʙʽʣʫʽ ʪʠʽʩ; 

 - ʆץʫ ʙʘʨʳʩʳʥʜʘ WEB-ʪʝʭʥʦʣʦʛʠʷʥʳץ שʦʣʜʘʥʜʘʥסʘʥʜʘסʳ ײʩʳʥʳʣסʘʥ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʙʽʣʫʽ 

ʪʠʽʩ; 

 - WEB-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʩʪʫʜʝʥʪʪʽש ʜʝʨʙʝʩ ץʳʟʤʝʪʽʥ  ײʡʳʤʜʘʩʪʳʨʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʘ 

ʙʽʣʫʽ ʪʠʽʩ [5]. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ WEB-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʘ ʞʘשʘ ʜʠʜʘʢʪʠʢʘʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨ 

 ᴇʟ ʙʝʪʽʥʰʝ שʘʣʜʳʤʝʥ ʩʪʫʜʝʥʪʪʽ שʝʣʝʫʣʽ ᴅʣʝʫʝʪʽʥ ʜʘʤʳʪʘʜʳ ʞᴅʥʝ ʝ שʳ, ʙʽʣʽʤ ʙʝʨʫʜʽסʩʳʥʳʣʘʪʳʥʜʳײ

ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʝʪʽʥʽ ʘʥʳץʪʘʣסʘʥ. 

 ʨʜʝ ʦʨʳʥʜʘʣʫʳ ʪʠʽʩװʘ ʪᴅʥ ʞᴅʥʝ ʤʽʥʜʝʪʪʽ ʪסʘʥʜʘʡ ʞʦʩʧʘʨ ʙʦʣʩʘ ʜʘ, ʢᴅʩʽʙʠ ᴇʩʢʝʥ ʞʝʢʝ ʞʦʩʧʘʨפ

ʤʳʥʘʜʘʡ ʽʩ-ᴅʨʝʢʝʪʪʝʨ: ʪײʨʘץʪʳ ʤʦʥʠʪʦʨʠʥʛʽ ʞᴅʥʝ ʙʘסʘʣʘʫ, ʞʦʩʧʘʨʣʘʥסʘʥ  ʥʘץʪʳ ʥᴅʪʠʞʝʣʝʨʜʽ 

ʩʘʣʳʩʪʳʨʫ, ʜʝʨ ʢʝʟʽʥʜʝ ʪװʟʝʪʫʣʝʨ ʝʥʛʽʟʫ, ʧʳʩʳץʪʘʫ, ʪײʨʘץʪʳ ʪʝʨʝשʜʝʪʫ ʞᴅʥʝ ʥʘץʪʳʣʘʫ ʞᴅʥʝ ʪ.ʙ. 

ʂʝʟʝשʜʝʨ ʞʦʩʧʘʨʳʥ ʞʘʩʘʫ: 

1.ʄʘץʩʘʪ ץʦʶ ʞᴅʥʝ ᴇʟʽʥ-ᴇʟʽ ʪʘʣʜʘʫʜʳ ʦʨʳʥʜʘʫ ʜʘʡʳʥʜʳץ ʩʘʪʳʩʳ. ɹײʣ ʘʡʪʘʨʣʳץʪʘʡ ʤʘשʳʟʜʳ 

 ʘʪʝ ʥᴅʪʠʞʝʣʝʨ ʤʝʥ ᴇʢʽʥʽʰʢʢʝ ʞᴅʥʝץ ʩʘʪץʘʥ ʤʘסʳʪʪʘʣʤʘסʨʳʩ ʙʘײʘʜʘʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʜץ

ʜײʨʳʩ ʝʤʝʩ ʞʦʩʧʘʨסʘ ᴅʢʝʣʝʜʽ. ᴆʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫ ʧʨʦʮʝʩʽ ï ʘʜʘʤʥʳש ᴇʟʽʥʽש ʙʽʣʽʤʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ, 
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ʤװʜʜʝʣʝʨʽʥ ʞᴅʥʝ ᴇʟʽʥʽש ʢװʰʪʽ ʞᴅʥʝ ᴅʣʩʽʟ ʞʘץʪʘʨʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʳ ʞʠʥʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ᴆʟʽʥ-ᴇʟʽ ʪʘʣʜʘʫ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ ʩʘʫʘʣʥʘʤʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴆʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʜʘסʳ 

ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʥʽ ץʦʡʳʣסʘʥ ʤʘץʩʘʪʧʝʥ ʪʝשʝʩʪʽʨʫ ʢʝʨʝʢ. ɼײʨʳʩ ʤʘץʩʘʪʪʳ ʪʘשʜʘסʘʥʳʤʳʟ  

ʥᴅʪʠʞʝʤʽʟʜʽש ʜײʨʳʩ ʘʥʳץʪʘʣסʘʥʳ. ʉᴅʡʢʝʩ ʢʝʣʤʝʛʝʥ ʞʘסʜʘʡʜʘ, ʥᴅʪʠʞʝʣʝʨʜʽ ʪװʟʝʪʫ ץʘʞʝʪ. 

2.ɹʝʣʛʽʣʝʥʛʝʥ ʫʘץʳʪץʘ ʤʽʥʜʝʪʪʝʨʜʽ ʪʘשʜʘʫ ʙʝʣʛʽʣʝʥʛʝʥ. ʄʽʥʜʝʪʪʝʨ ʙʽʨץʘʣʳʧʪʳ ʪװʨʜʝ  

ʤʘץʩʘʪʪʘʥ ʘʫʳʪץʠʜʳ ʞᴅʥʝ ʙײʣ ʞʘסʜʘʡʜʘ ʤʘץʩʘʪץʘ ץʦʣ ʞʝʪʢʽʟʫ ײץʨʘʣʳ ʙʦʣʘʜʳ. 

 .ʳʥʜʘʫ ʢʝʨʝʢץʘ ʞʘץʩʘʪץʜʝ ʨʝʪʪʝʣʛʝʥ ʤʘשʰʝʰʽʤʽ ᴅʨ ʢʝʟʜʝ 1-ʢʝʟʝ שʘʥ ʤʽʥʜʝʪʪʝʨʜʽסʦʡʳʣפ

ʄʽʥʜʝʪʪʝʨ ʨʝʪʪʽʣʽʛʽ - ʥᴅʪʠʞʝʣʝʨʽ ʪװʩʽʥʽʢʪʽ, ʥʘץʪʳ ʞᴅʥʝ ʫʘץʳʪʰʘ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʙʘʨ ʙʦʣʫʳ ʪʠʽʩ. 

ʄʳʩʘʣʳ, ʜײʨʳʩ ʝʤʝʩ ʪײʞʳʨʳʤʜʘʤʘ: ץʘʟʽʨʛʽ ʙʘʩʳʣʳʤʜʘʨʤʝʥ ʪʘʥʳʩʫ, ʜײʨʳʩ ʪײʞʳʨʳʤʜʘʤʘ: 1 

ʤʘʫʩʳʤʳסʘ ʜʝʡʽʥ "ʅʘסʳʟ ʢᴅʩʽʧץʦʡ ʙʦʣʫ װʰʽʥ ʥʝ ʽʩʪʝʫ ʢʝʨʝʢ?" ʢʽʪʘʙʳʥ ʦץʫ ʢʝʨʝʢ. 

 3.ɾʦʩʧʘʨʜʳ ʦʨʳʥʜʘʫ ʙʦʡʳʥʰʘ ץʳʟʤʝʪʽʥ ײץʨʫ. ʂʝʟʝשʥʥʽש ʤᴅʥʽ ײץʨʳʣסʘʥ ʞʦʩʧʘʨʜʳש ʦʜʘʥ ᴅʨʽ 

 ʪʘʥץʥʝʛʽʟʛʽ ʙᴇʣʽʛʽʥ ʘʣʘʜʳ, ʩʦʥʜʳ שʞʝʢʝ ʞʦʩʧʘʨʜʳ שʣ ʢʝʟʝײʘʨʘʡ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʞʘʩʘʣʘʥʫʳʥʜʘ. ɹץ

ʦʥʳ ʙʽʨʥʝʰʝ ʜᴅʡʝʢʪʽ ʞᴅʥʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʙᴇʣʰʝʢʪʝʨʛʝ ʙᴇʣʫ ץʘʞʝʪ. ʉʦʥʜʘ ʦʣ ʙʽʟʛʝ ʩᴅʪʩʽʟʜʽʢʪʝʨʜʽש 

ʩʝʙʝʧʪʝʨʽʥ ʫʘץʪʳʣʳ ʪʘʙʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊʘʥʳʩʪʳʨʫ. פʘʞʝʪʪʽ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ ʞװʨʛʽʟʽʣʝʜʽ, ʞװʨʛʽʟʽʣʝʪʽʥ ʦʨʳʥʜʘסʳ ץʳʟʤʝʪ 

ʝʨʝʢʰʝʣʽʛʽʥʝ ץʘʨʘʡ  ʰʘʨʪʪʘʨʤʝʥ ʪʘʥʳʩʫ. 

ʊʘʣʜʘʤʘʣʳץ. ɾײʤʳʩʪʳ ʦʨʳʥʜʘʫʜʘ ץʘʞʝʪʪʽ ᴅʜʽʩʪʝʨ ʤʝʥ ײץʨʘʣʜʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʪʘʣʜʘʫ 

ʞװʨʛʽʟʫ. 

ʆץʫ-ʢᴅʩʽʙʠ. ɹʘʨʣʳץ ʦʨʳʥʜʘʣʘʪʳʥ ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʘʪʳʥ ᴅʜʽʩʪʝʨ ʤʝʥ ײץʨʘʣʜʘʨʜʳ 

ʪʽʢʝʣʝʡ ʦʨʳʥʜʘʫ. 

ʊʝʦʨʠʷʣʳץ-ʨʝʬʣʝʢʩʠʚʪʽ. ᴆʟ ʦץʫʳʥʳש-ʢᴅʩʽʙʠ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥʝʥ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʝʩʢʝʨʫ. 

ʊʠʽʤʜʽʣʽʢʪʽ ʪʘʣʜʘʫʜʘ ʞᴅʥʝ ץʠʳʥʰʳʣʳץʪʘʨʜʳ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ, ʽʩ-ᴅʨʝʢʝʪʪʝ ʦʨʳʥʜʘʣʘʪʳʥ ʞᴅʥʝ 

ʧʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʽʩʪʝʨ ʤʝʥ ײץʨʘʣʜʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ. 

 ʪʠʽʤʜʽʣʽʛʽʥ שʫ ʧʨʦʮʝʩʽʥʽץʘʥʜʘ, ʙʽʟ WEB-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ  ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ,  ʦץʦʨʳʪʘ ʘʡʪפ

ʘʨʪʪʳʨʘʤʳʟ. ɹײʣ ʙʘʨʣʳץ ʞʘʥʘ ʬʦʨʤʘʥʳ ץʦʣʜʘʥʫסʘ, ʦץʳʪʫʜʳש ʞʘשʘ ʬʦʨʤʘʣʘʨʳʥ ʢʝשʝʡʪʫʛʝ,  

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ, ʜᴅʩʪװʨʣʽ ʥʳʩʘʥʜʘʨʳʥ, ʦץʫ ʧʨʦʮʝʩʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʪʫʜʝʥʪʪʽש ᴇʟʽʥʽש ʞᴅʥʝ ʦץʳʪʫʰʳʩʳʥʳש ʢᴇʤʝʛʽʤʝʥ ʞʘʩʘʣסʘʥ  ʞʝʢʝ ʞʦʩʧʘʨʜʳ ץʦʣʜʘʥʫ, ʩʪʫʜʝʥʪʪʽש 

ʪᴅʞʽʨʠʙʠʝ ʘʣʫʳʥʘ, ʞʘʣʧʳ ʙʦʣʘʰʘץ ᴇʤʽʨʽʥʜʝ-ʢᴅʩʽʧץʦʡʣʳץ ץʳʟʤʝʪʽ ʢʝʟʽʥʜʝ ʥʝʤʝʩʝ ʞʝʢʝ ᴇʤʽʨʽʥʜʝ ʜʝ 
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ʀɿʋʏɽʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʀ ɺ ʆʈɻɸʅʀɿɸʎʀʀ 

ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ ʈɸɹʆʊʓ ʉʊʋɼɽʅʊʆɺ 

ʉ.ʂ.ʊʫʣʝʥʦʚ, ɸ.ɹ.ʂʘʣʠʝʚʘ 

 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʩʚʦʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, 

ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʩʦʟʥʘʪʴ ʭʘʨʘʢʪʝʨ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪ ʩʘʤ ʦʩʦʟʥʘʝʪ ʭʘʨʘʢʪʝʨ 

ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ, ʩʘʤ ʦʧʨʝʜʝʣʷʝʪ ʠ ʥʘʭʦʜʠʪ ʩʧʦʩʦʙʳ ʧʨʝʦʜʦʣʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ 

ʪʨʫʜʥʦʩʪʝʡ ʠ ʦʨʛʘʥʠʟʫʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ ʘʚʪʦʨ ʧʦʧʳʪʘʣʩʷ ʨʘʩʢʨʳʪʴ 

ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ. 

ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ɸʚʪʦʨ ʩʪʘʪʴʠ ʦʙʦʩʥʦʚʳʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʥʠ ʠ ʪʠʧʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʠʭ ʧʦ ʪʠʧʘʤ, ʠʩʭʦʜʷ ʠʟ 

ʯʘʩʪʥʦ-ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʠ ʩʧʝʮʠʬʠʢʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

THE STUDY OF INFOMATION  TECHNOLIGIES IN THE ORGANIZATION OF STUDENTS 

INDEPENDENT WORK  

S.K.Tulenov, A.B.Kaliyeva  

 

According to the author, the independent work directed on assimilation of received knowledge 

and abilities, allows students to realize most fully nature of performed work and to organize own activity. 

In the article the author tried to open the main features of various forms and methods of the organization 

of this activity of students. 

Also, the article deals with modern methods of organizing independent work of students in their 

preparation to use information and communication technologies. 

The author of the paper discloses an urgency of the organization of independent work of subjects 

of educational process, characterizes levels and types of independent work and peculiarities of 

independent work of school and university students, classifies them according to types, proceeding from 

the private and didactic purposes, informative tasks and specifics of educational and informative activity. 

 

 

ᴄʆɾ: 37.016:51:531.26 

 .ʘʣʠʝʚ ɽ.ɽפ

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ʇᴄʅɸʈɸʃʓפ ɹɸʁʃɸʅʓʉ ɾᴄʅɽ ʆʅʓר ʆפʋʐʓ ʐʓנɸʈʄɸʐʓʃʓנʓʅ 

ɼɸʄʓʊʋɼɸנʓ ʈᴆʃɯ 

 

 ɸʥʥʦʪʘʮʠʷ: ʄʘϨʘʣʘʜʘ ʙʽʨ ʧϸʥʥʝʥ ʤʝϬʛʝʨʛʝʥ ʙʽʣʽʤ ʽʩʢʝʨʣʽʛʽʥ, ʜʘϤʜʳʣʘʨʳʥ ʝʢʽʥʰʽ ʞʘϨʳʥ 

ʧϸʥʜʝʨʜʝ ʦʨʳʥʜʳ Ϩʦʣʜʘʥʘ ʙʽʣʫ, ʤʘʪʝʤʘʪʠʢʘ ʤʝʥ ʬʠʟʠʢʘʥʳ ʞϮʡʝʣʽ ʙʘʡʣʘʥʳʩʪʳʨʫ ʘʨϨʳʣʳ 

ʦϨʫʰʳʣʘʨʜʳϬ ʰʳϤʘʨʤʘʰʳʣʳϨ Ϩʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ, ʤʘʪʝʤʘʪʠʢʘʥʳϬ ʬʠʟʠʢʘʤʝʥ ʙʘʡʣʘʥʳʩʳ ʥʝʛʽʟʽʥʜʝ 

ʰʳϤʘʨʤʘʰʳʣʳϨʪʳ ʜʘʤʳʪʫʜʳϬ ʤϮʤʢʽʥʜʽʢʪʝʨʽʥ ʘʥʳϨʪʘʫ, ʰʳϤʘʨʤʘʰʳʣʳϨʪʳ ʜʘʤʳʪʫϤʘ 

ʙʘϤʳʪʪʘʣϤʘʥ ʬʠʟʠʢʘʣʳϨ ʤʘʟʤϰʥʜʳ ʤʘʪʝʤʘʪʠʢʘʣʳϨ ʝʩʝʧʪʝʨʜʽ ʦϨʳʪʫ Ϯʜʝʨʽʩʽʥʜʝ ʧʘʡʜʘʣʘʥʫ 

ʞʦʣʜʘʨʳ ʞʘʡʣʳ ʞʘʟʳʣϤʘʥ. 

. 

 ʊϮʡʽʥ ʩϺʟʜʝʨ: ʤʝʢʪʝʧ, ϸʜʽʩʪʝʤʝ, ʬʠʟʠʢʘʣʳϨ ʤʘʟʤϰʥʜʳ ʝʩʝʧʪʝʨ, ʤʘʪʝʤʘʪʠʢʘʥʳ ʦϨʳʪʫ, 

ʧϸʥʘʨʘʣʳϨ ʙʘʡʣʘʥʳʩ. 

 

 .ʘʣʘʪʳʥ ʦʨʥʳ ʝʨʝʢʰʝ שʙʘʡʣʘʥʳʩʪʳ ץʽʥʜʝ ʧᴅʥʘʨʘʣʳשʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʽʟʛʽʣʝʥʜʽʨʫ ʢʝʟʝפ

ʇᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ᴅʨ ʪװʨʣʽ סʳʣʳʤ ʥʝʛʽʟʜʝʨʽʥ ʦץʳʪʫʜʳש ʤʘץʩʘʪʳ ʤʝʥ ʤʘʟʤײʥʳʥʳײ שʰʪʘʩʪʳʨʫʳʥʘ, 

ʩʦʥʜʘʡ-ʘץ ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽ ʤʝʥ ʥʘʥʳʤʳʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʦʣʘʨʜʳʥ ʽʩʢʝʨʣʽʢʪʝʨʽ ʤʝʥ ʪʘʥʳʤʜʳץ 

 .ʳʪʪʘʣʘʜʳסʘ ʙʘסʘʙ̔ʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫץ

ʇᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʳש ʤʘץʩʘʪʳ ï ʦץʫʰʳʣʘʨʜʳש ʜװʥʠʝʛʝ סʳʣʳʤʠ ʢᴇʟץʘʨʘʩʳʥ 

 ʳʥ ʞᴅʥʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʢᴇʨʩʝʪʫ, ʙʽʨסʪʘʩʪʳײʙʽʨʪ שʙʳʣʳʣʳʩʪʘʨʳʥʳײץ ʘʪסʘʣʳʧʪʘʩʪʳʨʫ, ʪʘʙʠץ

ʧᴅʥʥʝʥ ʤʝשʛʝʨʛʝʥ ʙʽʣʽʤ ʽʩʢʝʨʣʽʛʽʥ, ʜʘסʜʳʣʘʨʳʥ ʝʢʽʥʰʽ ʞʘץʳʥ ʧᴅʥʜʝʨʜʝ ʦʨʳʥʜʳ ץʦʣʜʘʥʘ ʙʽʣʫ ʞᴅʥʝ 

ʩʘʣʳʩʪʳʨʫ ʘʨץʳʣʳ ᴇʟ ʙʝʪʽʥʰʝ ʞʝʪʝ ʙʽʣʫ. ʄʳʩʘʣʳ, ʪʨʠʛʦʥʦʤʝʪʨʠʷʣʳץ ʬʫʥʢʮʠʷʣʘʨ ʞᴇʥʽʥʜʝʛʽ 

ʤᴅʣʽʤʝʪʪʝʨ ʙʽʨʳסשʘʡ ʪʝʨʙʝʣʽʩʪʝʨ ʤʝʥ ʪʦʣץʳʥʜʘʨʜʳש ᴅʨ ʪװʨʣʽ ʪʘʙʠסʘʪʳʥ ʙʽʨʝʛʝʡ ᴇʨʥʝʢʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʇᴅʥ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ ᴅʨ ʪװʨʣʽ ʙʽʣʽʤ ʩʘʣʘʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʘʡץʳʥ 

ʰʝʢʘʨʘ ʞʦץ ʝʢʝʥʜʽʛʽʥ, ʦʣʘʨ ʙʽʨ-ʙʽʨʽʥʝʥ ץʦʣ װʟʙʝʡʪʽʥʜʽʛʽʥ, ᴅʨ ʩʘʣʘ ᴇʟ ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʽʤʝʥ ʤʘʪʝʨʠʷʣʳץ 

ʜװʥʠʝʥʽ ʟʝʨʪʪʝʡʪʽʥʽʥʝ ʦץʫʰʳʣʘʨʜʳש ʢᴇʟʽʥ ʞʝʪʢʽʟʝʜʽ. 

ʆץʫ ʧᴅʥʜʝʨʽʥʽש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳש ʝʢʽ ʪʠʧʽ ʙʘʨ: 1) ʫʘץʳʪʪʳץ (ʭʨʦʥʦʣʦʛʠʷʣʳץ) ʞᴅʥʝ 2) 

 ʳʪʫʜʳץʤʘʪʝʨʠʘʣʜʘʨʳʥ ʦ ץʧʨʦʛʨʘʤʤʘʣʳ שʨʣʽ ʧᴅʥʜʝʨʜʽװʙʽʨʽʥʰʽʩʽ ᴅʨ ʪ שʣʘʨʜʳײɹ .(ץʠʜʝʷʣʳ) ץʳʤʜʳסײ

ʫʘץʳʪ ʙʦʡʳʥʰʘ ʢʝʣʽʩʫʜʽ, ʝʢʽʥʰʽʩʽ סʳʣʳʤʠ סײʳʤʜʘʨʜʳ ʞʘʣʧʳ ʤʝʪʦʜʦʣʦʛʠʷʣʳץ ץʘסʠʜʘʣʘʨ ʥʝʛʽʟʽʥʜʝ 

ʙʽʨʢʝʣʢʽ ʪװʩʽʥʜʽʨʫʜʽ ʢᴇʟʜʝʡʜʽ. 
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ᴄʨ ʧᴅʥʜʝʛʽ ʞʝʢʝ ʪʘץʳʨʳʧʪʘʨ ʤʝʥ ʪʘʨʘʫʣʘʨʜʳ ʦץʳʪʫʜʳ ʫʘץʳʪ ʙʦʡʳʥʰʘ ʤᴅʤʽʣʝʛʝ ʢʝʣʪʽʨʫ 

ʦʣʘʨʜʳש ʧʨʦʛʨʘʤʤʘʣʘʨʳʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʘʨץʳʣʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʝʜʽ. ʄᴅʩʝʣʝʥ, ʪʨʠʛʦʥʦʤʝʪʨʠʷʣʳץ 

ʬʫʥʢʮʠʷʣʘʨʜʳ ʘʣʜʳʥ-ʘʣʘ ʦץʳʪʫʜʳש ʥᴅʪʠʞʝʩʽʥʜʝ, ʪʘʙʠסʘʪʪʘʨʳ ᴅʨ  ʪװʨʣʽ ʪʝʨʙʝʣʽʩ ʧʨʦʮʝʩʪʝʨʽʥ 

ʙʽʨʽʢʪʽʨʝ ץʘʨʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʌʫʥʢʮʠʷʣʳץ ʪᴅʫʝʣʜʽʣʽʢ, ʪʫʳʥʜʳ, ʚʝʢʪʦʨ, ʩʠʤʤʝʪʨʠʷ ʩʠʷץʪʳ 

ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨ ʬʠʟʠʢʘ, ʭʠʤʠʷ ʞᴅʥʝ ʪ.ʙ. ʧᴅʥʜʝʨʜʽ ʦץʳʪץʘʥʜʘ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ. 

 ᴅʣʽ ʜʝ ʙʦʣʩʘ ץʘʞʝʪʪʽʛʽ ᴇʟʽʥʝʥ-ᴇʟʽ ʙʝʣʛʽʣʽ, ʙʽʨʘץ שʩʽʥʜʽʨʫʜʽװʘʡ ʪסשʳʤʜʘʨʜʳ ʙʽʨʳסײ ʳʣʳʤʠנ

ʦץʫʣʳץʪʘʨʜʳ ʪʝʨʤʠʥʦʣʦʛʠʷʣʳץ ʘʣʘʫʳʟʜʳץ ʙʦʡ ʢᴇʪʝʨʽʧ ʢʝʣʝʜʽ. ʉʦʥʜʳץʪʘʥ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ ʩᴇʡʣʝʫ 

ʞᴅʥʝ ʞʘʟʫ ʤᴅʜʝʥʠʝʪʽ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨʜʽ ʜײʨʳʩ ʦʨʳʥʜʘʫ ʩʠʷץʪʳ ʞʘʣʧʳ ʤʝʪʦʜʦʣʦʛʠʷʣʳץ 

ʪʘʣʘʧʪʘʨ ץʦʡʳʣʘʜʳ. 

ʄʘʪʝʤʘʪʠʢʘʥʳ ʦϨʳʪʫʜʳϬ ʬʠʟʠʢʘʤʝʥ ʙʘʡʣʘʥʳʩʳ. ʄʘʪʝʤʘʪʠʢʘ ʤʝʥ ʬʠʟʠʢʘʥʳש ʧᴅʥʘʨʘʣʳץ 

ʙʘʡʣʘʥʳʩʳʥ ʢװʰʝʡʪʫ ʦץʫʰʳʣʘʨʜʳש ʝʢʽ ʧᴅʥʥʝʥ ʜʝ װʣʛʝʨʽʤ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʘʜʳ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ 

ʦʣʘʨʜʳש ʧʨʘʢʪʠʢʘʣʳץ ץʳʟʤʝʪʢʝ ʜʘʡʳʥʜʘʣʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʌʠʟʠʢʘ ʩʘʙʘסʳʥʜʘ ʦʥʳש ʤʘʪʝʤʘʪʠʢʘʤʝʥ 

ʙʘʡʣʘʥʳʩʳʥ ʥʳסʘʡʪʘ ʪװʩʩʝ, ʦץʳʪʫ ʪʠʽʤʜʽʣʽʛʽ ʦʜʘʥ ᴅʨʽ ʞʘʥʜʘʥʘʜʳ. 

ɺʝʢʪʦʨ סײʳʤʳʥʳש ʛʝʦʤʝʪʨʠʷ ʦץʫʣʳסʳʥʜʘסʳ ʩʠʧʘʪʪʘʤʘʩʳ ʦʥʳש ʬʠʟʠʢʘʣʳץ ʪװʩʽʥʜʽʨʤʝʩʽʥʝʥ 

ʙײʨʳʥ ʙʝʨʽʣʝʜʽ, ʩʦʥʜʳץʪʘʥ ʦץʫʰʳʣʘʨ ʛʝʦʤʝʪʨʠʷʜʘ ʜʘ, ʬʠʟʠʢʘʜʘ ʜʘ ʚʝʢʪʦʨ ʜʝʧ ʘʪʘʣʘʪʳʥ ײʟʳʥʜʳסʳ 

ʤʝʥ ʙʘסʳʪʳ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʪʳʥ ʰʘʤʘʤʝʥ ʪʘʥʳʩʘʜʳ. 

ɽʩʢʝʨʝʪʽʥ ʙʽʨ ʤᴅʩʝʣʝ, ʚʝʢʪʦʨ סײʳʤʳ ʛʝʦʤʝʪʨʠʷʜʘ ʙʘסʳʪʪʘʣסʘʥ ʢʝʩʽʥʜʽ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ. 

ʉʝʙʝʙʽ, ʛʝʦʤʝʪʨʠʷʥʳש ʞװʡʝʣʽ ʢʫʨʩʳʥʜʘ ʚʝʢʪʦʨסʘ ʘʥʳץʪʘʤʘ ʙʝʨʫ װʰʽʥ ʢװʰ, ʞʳʣʜʘʤʜʳװ ,ץʜʝʫ ʩʠʷץʪʳ 

ʘʣסʘʰץʳ ʚʝʢʪʦʨʣʳץ ʰʘʤʘʣʘʨʜʳש ʬʠʟʠʢʘʣʳץ ʤʳʩʘʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʌʠʟʠʢʘʜʘסʳ ʚʝʢʪʦʨʣʳץ 

ʰʘʤʘʣʘʨʜʳש ʥʘץʪʳ ץʘʩʠʝʪʪʝʨʽʥ ʘʙʩʪʨʘʢʮʠʷʣʘʡ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨ ʙʘסʳʪʪʘʣסʘʥ ʢʝʩʽʥʜʽʣʝʨʤʝʥ ʢᴇʨʥʝʢʽ 

ʪװʨʜʝ ᴇʨʥʝʢʪʝʣʛʝʥ ʚʝʢʪʦʨ סײʳʤʳʥ ʥʝײסʨʣʳʤ ʪʝʟʽʨʝʢ, ʦשʘʡʳʨʘץ ʠʛʝʨʝʜʽ. ʄʝʢʪʝʧ ʛʝʦʤʝʪʨʠʷʩʳʥʜʘ 

ʚʝʢʪʦʨ סײʳʤʳ ʬʠʟʠʢʘʜʘסʳ ʚʝʢʪʦʨʣʳץ ʰʘʤʘʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʣʘ ʪװʩʽʥʜʽʨʽʣʫʽ ʩʳʙʘʡʣʘʩ ʧᴅʥʜʝʨʜʝʛʽ 

 ʳʟʤʝʪʽʥץ שʫʰʳʣʘʨʜʳץʘʣʽʤ ʤʝʥ ʦסײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʤװʘ ʤסʪʘʨʳʥ ʞʦʶץʘʡʳʨʤʘʰʳʣʳ שʳʤʜʘʨʜʳסײ

ʝʜᴅʫʽʨ ʞʝשʽʣʜʝʪʝʜʽ. 

ʄʘʪʝʤʘʪʠʢʘ ʤʝʥ ʬʠʟʠʢʘʥʳש ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʳʥ ʥʳסʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʘʨʜʳש ʙʽʨʽ ï 
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lim  ʪװʨʽʥʜʝʛʽ ʰʝʢʢʝ ʢᴇʰʫ. ʄᴅʩʝʣʝʥ, ʤʝʢʪʝʧ 

ʬʠʟʠʢʘʩʳʥʜʘסʳ:  
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lim  ï ʪʦʢ ʢװʰʽ; 
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lim  ï ʪʦʢ ʪʳסʳʟʜʳסʳ ʪ.ʩ.ʩ. 

ʂᴇʧʪʝʛʝʥ סװʳʤʜʘʨ ʰʝʢʢʝ ʢᴇʰʫ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʜʳ. ᴄʨʠʥʝ, ʦʩʳ ʬʠʟʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ 

 .ʛʝʨʽʣʫʽ ʪʠʽʩשʪʳ ʤʝץʘʧʧʘʨʘʪ ʞʘʥ-ʞʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʰʽʥװ ʘʣʳʧʪʘʩʪʳʨʳʧ, ʜʘʤʳʪʫץ

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʤʘʪʝʤʘʪʠʢʘʜʘסʳ ʪʫʳʥʜʳ סײʳʤʳʥ ʪװʩʽʥʜʽʨʫ ʘʡʥʳʤʘʣʳ ʰʘʤʘʥʳש ᴇʟʛʝʨʫ ʞʳʣʜʘʤʜʳסʳʥ 

ʢᴇʨʥʝʢʽ ʪװʨʜʝ ʙʝʡʥʝʣʝʡʪʽʥ ʥʘץʪʳ ʤʳʩʘʣʜʘʨ ʢʝʨʝʢ. ɹײʣ ʪװʨסʳʜʘ, ʰʝʢʢʝ ʢᴇʰʫ סײʳʤʳʥʳש ʞʦסʘʨʳʜʘסʳ 

ʤʳʩʘʣʜʘʨʳ ʤʘʪʝʤʘʪʠʢʘ ʤʝʥ ʬʠʟʠʢʘ ʧᴅʥʜʝʨʽʥʽש ᴇʟʘʨʘ ᴅʩʝʨʽʥ ʢװʰʝʡʪʝ ʪװʩʝʜʽ. 

ʊʫʳʥʜʳ ʩʠʷץʪʳ ʤʘʪʝʤʘʪʠʢʘʣʳסײ ץʳʤʜʳ ʤʝשʛʝʨʛʝʥ ʦץʫʰʳʣʘʨ ʬʠʟʠʢʘʥʳש ʪʝʦʨʠʷʣʳץ 

 ʞᴅʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʪʝʨʙʝʣʽʩʪʝʨʜʽ ץʤʢʽʥʜʽʢ ʘʣʘʜʳ. ʄʳʩʘʣʳ, ʛʘʨʤʦʥʠʷʣʳװʳʤʜʘʨʳʥ ʠʛʝʨʫʛʝ ʤסײ

ʦץʳסʘʥʜʘ ʪʫʳʥʜʳ ײʜʘʡʳ ץʦʣʜʘʥʳʣʘʜʳ. 

ʄʘʪʝʤʘʪʠʢʘ ʤʝʥ ʬʠʟʠʢʘʥʳש ʪʝʦʨʠʷʣʳץ ץʘסʠʜʘʣʘʨʳʥ ᴇʪʢʝʥʜʝ ʬʠʟʠʢʘʣʳץ ʤʘʟʤײʥʜʘסʳ 

ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫʜʳש ʧʘʡʜʘʩʳ ʟʦʨ. ʄײʥʜʘʡ ʝʩʝʧʪʝʨʜʽש ʜʠʜʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪʳ ʥʝʛʽʟʛʽ סײʳʤʜʘʨʜʳ 

ʪʠʷʥʘץʪʘʫ, ʞʘשʘ סײʳʤʜʘʨʜʳ ʜʘʤʳʪʫʜʳ ʞװʡʝʣʝʫ, ʞʘשʘ ʙʽʣʽʤ ʠʛʝʨʫ ʙʘʨʳʩʳʥʜʘ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʪʠʽʩʪʽ 

 ʦʨʳʪʳʥʜʳʣʘʫ ʙʦʣʳʧץ ʘ ʢᴇʨʩʝʪʫ, ʙʽʣʽʤʜʽסʤᴅʥʽʥ ʦʢʫʰʳʣʘʨ ץʧʨʘʢʪʠʢʘʣʳ שʫ ʪᴅʩʽʣʜʝʨʽʥʽץʳʤʜʘʨ ʤʝʥ ʦסײ

ʪʘʙʳʣʘʜʳ. 

ʌʠʟʠʢʘʣʳץ ʤʘʟʤײʥʜʘסʳ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʙʘʨʳʩʳʥʜʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʽש 

ʞʘʣʧʳ ᴅʜʽʩʽʥ ʘʥʳץʪʘʧ ʙʝʨʛʝʥ ʞᴇʥ. ɹײʣ ᴅʜʽʩ װʰ ʩʘʪʳʜʘʥ ʪײʨʘʜʳ. ɹʽʨʽʥʰʽ ï ʙʝʨʽʣʛʝʥ ʬʠʟʠʢʘʣʳץ ʝʩʝʧʪʽ 

ʪʠʽʩʪʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʝʦʨʠʷ ʪʽʣʽʥʝ ʘʫʜʘʨʫ, ʷסʥʠ ʝʩʝʧʪʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽʥ ʞʘʩʘʫ; ʝʢʽʥʰʽ ï 

ʙʝʨʽʣʛʝʥ ʝʩʝʧʪʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʽש ʽʰʽʥʜʝ ʰʝʰʫ, װʰʽʥʰʽ ʝʩʝʧʪʽש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʰʝʰʫʽʥʽש 

ʬʠʟʠʢʘʣʳץ ʪװʩʽʥʜʽʨʤʝʩʽʥ ʙʝʨʫ. 
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ʄʳʩʘʣʳ, ʤʳʥʘ ʝʩʝʧʪʽ ץʘʨʘʩʪʳʨʘʡʳץ. 

ɽʩʝʧ. ʓʣʜʠʜʘʥ 30 ʢʤ/ʩʘװ 2סʜʝʫʤʝʥ ʪװʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ ʘʚʪʦʤʦʙʠʣʴʜʽש ʙʘʩʪʘʧץʳ ʞʳʣʜʘʤʜʳסʳ 

60 ʢʤ/ca2ס ʝʜʽ. ʆʣ 1/3 ʩʘסʘʪʪʘʥ ʢʝʡʽʥ ʢʘʥʜʘʡ ʞʳʣʜʘʤʜʳץʧʝʥ ʞʫʨʝʜʽ? 

ɽʩʝʧʪʽש ʰʘʨʪʳʤʝʥ ʪʘʥʳʩץʘʥʥʘʥ ʢʝʡʽʥ, ʦʥʳש ʤᴅʣʽʤʝʪʪʝʨʽʥ ʞʘʟʳʧ ʦץʫʰʳʣʘʨ ʘʚʪʦʤʦʙʠʣʴ 

 .ʘʡʳʥʜʘʡʜʳסʪʘ (ʜʝʤʝʣʽװ ʘʣʳʧʪʳץ ʳ ʙʽʨסʳ ʞʳʣʜʘʤʜʳץʪʳ, ʙʘʩʪʘʧץʟʫ ʩʳʟʳװʪ) ʩʠʧʘʪʳʥ שʘʣʳʩʳʥʳסʦʟץ

ʉᴇʡʪʽʧ, ʙײʨʳʥʥʘʥ ץʘʣʳʧʪʘʩץʘʥ ʬʠʟʠʢʘʜʘʥ ʙʝʣʛʽʣʽ 
2

2

0

at
ts +=J  ʧʘʡʜʘʣʘʥʘʜʳ. ʂʝʟ ʢʝʣʛʝʥ t 

ʤʝʟʝʪʽʥʜʝʛʽ, ʙʽʟʜʽש ʞʘסʜʘʡʳʤʳʟʜʘ 20 ʩʝʢʫʥʜʪʘʥ ʢʝʡʽʥʛʽ, ʘʚʪʦʤʦʙʠʣʴ ʞʳʣʜʘʤʜʳסʳʥ ʪʘʙʫ װʰʽʥ ίǋὸ-ʪʽ 

ʪʘʙʫ ʞʝʪʢʽʣʽʢʪʽ, ʩʝʙʝʙʽ ὸ ίǋὸ ᴇʨʥʝʛʽ çʪʫʳʥʜʳè ʪʘץʳʨʳʙʳʥʘʥ ʙʝʣʛʽʣʽ. 

ɸʚʪʦʤʦʙʠʣʴʜʽץ שʦʟסʘʣʳʩ ʟʘשʳʥʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʠʧʘʪʳʥ ʪʝשʜʝʫ ʪװʨʽʥʜʝ ʘʣʫ ʞᴅʥʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ ʫʘץʳʪ ʤʝʟʝʪʽʥʜʝʛʽ ʦʥʳש ʞʳʣʜʘʤʜʳסʳʥ ʪʘʙʫ ʘʤʘʣʳʥ ʘʥʳץʪʘʫ ï ʝʩʝʧʪʽ ʰʝʰʫʜʽש ʙʽʨʽʥʰʽ 

ʩʘʪʳʩʳ. 

ɽʢʽʥʰʽ ʩʘʪʳʜʘ 
2

2

0

at
ts +=J  ʬʫʥʢʮʠʷʩʳʥʘ ʘʨʥʘʣסʘʥ ʬʦʨʤʘʣʴʜʳ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧ 

ʰʳסʘʨʳʣʘʜʳ ʞᴅʥʝ s(t) ʬʫʥʢʮʠʷʩʳ (s'(20)) ʝʩʝʧʪʝʣʝʜʽ. ɽʩʝʧʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ70
3
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=ö
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ç

å
¡s  ʝʢʝʥʽ 

ʪʘʙʳʣʘʜʳ. ɹײʣ ʩʘʪʳʜʘ ʙʝʨʽʣʛʝʥ ʝʩʝʧʪʽש ʤʘʟʤײʥʜʳץ ʞʘסʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʳʣʤʘʡʪʳʥʳʥ ʝʩʢʝʨʛʝʥ ʞᴇʥ. 

)()( ʰʽʥʰʽ ʩʘʪʳʜʘת tts J=¡  ʞᴅʥʝ 70
3

1
=ö
÷

õ
æ
ç

å
¡s  ʝʢʝʥʽʥ ʝʩʢʝʨʽʧ, ʘʚʪʦʤʦʙʠʣʴʜʽ1/3 ש ʩʘסʘʪʪʘʥ 

ʢʝʡʽʥʛʽ ʞʳʣʜʘʤʜʳסʳ 70 ʢʤ/caס ʙʦʣʘʪʳʥʳ ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨסʘʥʜʘ ʬʠʟʠʢʘʣʳץ 

ʰʘʤʘʣʘʨʜʳש ᴇʣʰʝʫ ʙʽʨʣʽʢʪʝʨʽʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫʛʝ ץʘʪʪʳ ʢᴇשʽʣ ʙᴇʣʫ ʢʝʨʝʢ. 

ɽʥʜʽ ʪʫʳʥʜʳ ʞᴅʥʝ ʠʥʪʝʛʨʘʣ ʘʤʘʣʜʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʬʠʟʠʢʘʣʳץ ʤʘʟʤײʥʜʳ ʝʩʝʧʪʝʨʜʽש ʥʘץʪʳ 

ʰʝʰʽʤʜʝʨʽʥ ʢʝʣʪʽʨʝʡʽʢ. 

1-ʤʳʩʘʣ. ʅװʢʪʝ 
27 xy -=  ʧʘʨʘʙʦʣʘʩʳʥʳש ʙʦʡʳʥʜʘ ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽ 

3tx=  ʟʘשʜʳʣʳסʳʤʝʥ 

 ?ʧʝʥ ᴇʟʛʝʨʝʜʽץʘʥʜʘʡ ʞʳʣʜʘʤʜʳץ ʦʨʜʠʥʘʪʘʩʳ שʢʪʝʥʽװʘʣʘʜʳ. ʆʩʳ ʥסʦʟץ

ʐʝʰʫʽ: ʊʫʳʥʜʳʥʳש ʬʠʟʠʢʘʥʳש ʤʘסʳʥʘʩʳ ʙʦʡʳʥʰʘ ʞʳʣʜʘʤʜʳץ ʥװʢʪʝʥʽש ʢʦʦʨʜʠʥʘʪʘʩʳʥʳש 

ʫʘץʳʪ ʙʦʡʳʥʰʘ ʪʫʳʥʜʳʩʳ, ʷʥʠ )()( tytv ¡= . ɸʣ )(ty  ï ʢװʨʜʝʣʽ ʬʫʥʢʮʠʷ, ʦʥʳש ʪʫʳʥʜʳʩʳ 

)()()( txxyty ¡¡=¡ . ɹײʜʘʥ: 
522 632)()7()( ttxtxxtv -=Ö-=¡¡-= . 

ɾʘʫʘʙʳ: 
56t- . 

2-ʤʳʩʘʣ. ɾʦסʘʨʳ ʪʽʢ ʣʘץʪʳʨʳʣסʘʥ ʜʝʥʝ 
2584)( ttth -+=  ʟʘשʜʳʣʳסʳʤʝʥ ץʦʟסʘʣʘʜʳ, 

ʤײʥʜʘסʳ )(th  ï ʤʝʪʨʤʝʥ ᴇʣʰʝʥʝʪʽʥ ʙʠʽʢʪʽʢ, ʘʣ t  ï ʩʝʢʫʥʜʧʝʥ ᴇʣʰʝʥʝʪʽʥ ʫʘץʳʪ. 

ʘ) ʜʝʥʝʥʽש ʙʘʩʪʘʧץʳ ʞʳʣʜʘʤʜʳסʳʥ; 

ʙ) ʞʝʨʤʝʥ ʪװʡʽʩʢʝʥʜʝʛʽ ʞʳʣʜʘʤʜʳסʳʥ; 

ʚ) ʢᴇʪʝʨʽʣʫʜʽש ʝװ שʣʢʝʥ ʙʠʽʢʪʽʛʽʥ ʪʘʙʳשʳʟʜʘʨ. 

ʐʝʰʫʽ: ʘ) ɼʝʥʝʥʽש t  ʫʘץʳʪ ʤʦʤʝʥʪʽʥʜʝʛʽ ʞʳʣʜʘʤʜʳץ )(th¡  ʪʫʳʥʜʳסʘ ʪʝש, ʷסʥʠ 

,108)()( tthtv -=¡=  ,0=t  ʩʤhv /8)0()0( =¡= . 

ʙ) ɾʝʨʤʝʥ ʪװʡʽʩʢʝʥʜʝ 0584,0)( 2 =-+= ttth , ʙײʜʘʥ 21=t , 
5

2
2 -=t  (ʤʘסʳʥʘʩʳ ʞʦץ). 

ʉʦʥʜʘ ʩʤhv /122108)2()2( -=Ö-=¡=  (ʤʠʥʫʩ ʪʘשʙʘʩʳ ʞʳʣʜʘʤʜʳץʪʳש ʙʘʩʪʘʧץʳ ʞʳʣʜʘʤʜʳץץʘ 

 .ʘʥʳʥ ʢᴇʨʩʝʪʝʜʽסʳʪʪʘʣסʘʨʩʳ ʙʘץ

ʚ) ɽװ שʣʢʝʥ )(th  ʙʠʽʢʪʽʢʢʝ ʜʝʥʝʥʽש ʞʳʣʜʘʤʜʳסʳ ʥʦʣʴʛʝ ʪʝש ʙʦʣʳʧ, ʢᴇʪʝʨʽʣʫʜʝʥ ʪᴇʤʝʥ ʪװʩʫ 

ʢʝʟʝשʽʥʜʝ ʞʝʪʝʜʽ; ʷסʥʠ 0108)( =-= ttv , ʙײʜʘʥ 8,0=t . ɽװ שʣʢʝʥ ʙʠʽʢʪʽʢ ʤhth 2,7)8,0()( == . 

3-ʤʳʩʘʣ. ʊײʨʘץʪʳ ʪʦʢ ᴇʪʢʽʟʝʪʽʥ ʢᴇʣʜʝʥʝץ שʠʤʘʩʳʥʘʥ ʫʘץʳʪ ʙʽʨʣʽʛʽʥʜʝ ᴇʪʝʪʽʥ ʵʣʝʢʪʨ 

ʤᴇʣʰʝʨʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ʆʩʳסʘʥ ʩᴅʡʢʝʩ ʘʡʥʳʤʘʣʳ ʪʦʢץʘ ʘʥʳץʪʘʤʘ ʙʝʨʽשʽʟʜʝʨ. ᴆʪʢʽʟʛʽʰʪʝʥ 0=t  

ʫʘץʳʪ ʤʝʟʝʪʽʥʝʥ ʙʘʩʪʘʧ ᴇʪʝʪʽʥ ʪʦʢ ʤᴇʣʰʝʨʽ ttQ 23 2+=  ʬʦʨʤʫʣʘʩʳʤʝʥ ʙʝʨʽʣʩʝ, ʙʽʨʽʥʰʽ ʩʝʢʫʥʜʪʳש 

ʩʦשʳʥʜʘסʳ ʪʦʢ ʤᴇʣʰʝʨʽʥ ʪʘʙʳשʜʘʨ. 

ʐʝʰʫʽ. ʋʘץʳʪ ᴇʟʛʝʨʽʩʽʥʝ ʩʘʡ ʵʣʝʢʪʨ ᴇʟʛʝʨʽʩʽʥ ʪʘʙʫ װʰʽʥ ʪʦʢ ʢװʰʽ סײʳʤʳʥ ʧʘʡʜʘʣʘʥʘʤʳʟ. 
t

Q

D

D
 

t שʳʪʪʳץʘʪʳʥʘʩʳ ʫʘץ -ʜʘʥ tt D+ ʰʽ ʜʝʧ ʘʪʘʣʘʜʳ ʞᴅʥʝ opIװʘ ʜʝʡʽʥʛʽ ʦʨʪʘʰʘ ʪʦʢ ʢס-  ʪײʨʘץʪʳ ʙʦʣʘʜʳ. 
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ɽʛʝʨ ʪʽʟʙʝʢʪʝ ʘʡʥʳʤʘʣʳ ʪʦʢ ʙʦʣʩʘ, ʦʥʜʘ ʦʨ ʫʘץʳʪץʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. ʉʦʥʜʳץʪʘʥ 

ʪʽʟʙʝʢʪʝʛʽ ʘʡʥʳʤʘʣʳ ʪʦʢ ʢװʰʽ I סײʳʤʳ ʝʥʛʽʟʽʣʝʜʽ ʞᴅʥʝ ʦʥʳ 
t

Q

D

D
-ʥʳ0 שDt  ʰʝʛʽ ʨʝʪʽʥʜʝ 

ʘʥʳץʪʘʡʜʳ. 

ʉʦʥʳʤʝʥ )(lim
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D
. ɹײʜʘʥ 26)( +=¡= ttQI . 

AQI 32256)5( =+Ö=¡= . 

 

ʌʠʟʠʢʘʣʳץ ʤʘʟʤײʥʜʘסʳ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨסʘʥʜʘ ʢᴇʙʽʥʝ ʞʫʳץ ʤᴅʥʜʝʨ ʘʣʳʥʘʜʳ. ʉʦʥʜʳץʪʘʥ 

ʤʘʪʝʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʞʫʳץʪʘʧ ʝʩʝʧʪʝʫʛʝ ʟʦʨ ʤᴅʥ ʙʝʨʛʝʥ ʞᴇʥ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʢᴇʧʤװʰʝʣʝʨʜʽ ʢᴇʙʝʡʪʢʽʰʪʝʨʛʝ ʞʽʢʪʝʫ, ʦʨʪʘץ ʢᴇʙʝʡʪʢʽʰʪʝʨʜʽ ʞʘץʰʘ ʩʳʨʪʳʥʘ 

ʰʳסʘʨʫ ᴅʨ ʪװʨʣʽ ᴇʨʥʝʢʪʝʨʜʽ ʳץʰʘʤʜʘʫ ʪᴅʨʽʟʜʽ ʘʤʘʣʜʘʨ ʬʠʟʠʢʘ ʝʩʝʧʪʝʨʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ʄᴅʩʝʣʝʥ, 

ʢʠʥʝʪʠʢʘʣʳץ ʵʥʝʨʛʠʷʥʳש ʬʦʨʤʫʣʘʩʳʥ 
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ʪװʨʽʥʜʝ ʳץʰʘʤʜʘʧ ʝʩʝʧʪʝʫʜʽ ʦשʘʡʣʘʪʫסʘ ʙʦʣʘʜʳ. 

ʄʘʪʝʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ, ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘ-

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʽʣʽʤʽ ʤʝʥ ʽʩʢʝʨʣʽʛʽʥ ʞװʡʝʣʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʦʩʳ ʧᴅʥʜʝʨʜʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳʥ ʪʝʨʝש 

ʪװʩʽʥʫʽʥʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʉʦʥʳʤʝʥ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʳʟʤʝʪʪʝʨʽʥ ʞʘʣʧʳ סʳʣʳʤʠ ʠʜʝʷʣʘʨ 

ʤʝʥ ᴅʜʽʩʪʝʨ ʥʝʛʽʟʽʥʜʝ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣʘʨ ʞʘʣʧʳ ʦץʫסʘ ץʘʙʽʣʝʪʪʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʘʜʳ ʞᴅʥʝ 

 ʫץʙʘʡʣʘʥʳʩ ʞʝʢʝʣʝʤʝ ʦ ץʪʘʥ ʜʘ ʧᴅʥʘʨʘʣʳץʞʘʣʧʳ ʧʨʠʥʮʠʧʪʝʨʽʥ ʘʰʘʜʳ. ʉʦʥʜʳ שʳʣʳʤʜʳ ʞʘʩʘʫʜʳס

ʧᴅʥʜʝʨʽ ʙʦʡʳʥʰʘ ʙʽʣʽʤ ʤʘʟʤײʥʳʥ ʞʘʩʘʫʜʳץ שʘʡʥʘʨ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʄɽɾʇʈɽɼʄɽʊʅɸʗ ʉɺʗɿʔ ʀ ɽɻʆ ʈʆʃʔ ɺ ʈɸɿɺʀʊʀʀ ʊɺʆʈʏɽʉʂʀʍ ʉʇʆʉʆɹʅʆʉʊɽʁ 

ʋʏɸʑʀʍʉʗ 

ɽ.ɽ.ʂʘʣʠʝʚ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ  ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʝʜʤʝʪʦʚ ʬʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʟʘʜʘʥʠʡ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ 

ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ. 

 

SCIENTIFICALLY -THEORETICAL BASES IN LEARNING CONNECTIONS BETWEEN 

SUBJECTS AT COMPREHENSIVE SCHOOLS 
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This article describes the given method develops the pupilsô creativity and gives the opportunity for 

high-quality knowledge, abilities and habits in mathematics and physics. 
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ɸ. ɹ. ɾʘʥʳʩ1, ʄ. ʂ. ɸʛʟʘʤʦʚʘ2, ɾ. ɽ. ʂʝʥʞʝʙʫʣʘʪʦʚ2 

ʉ. ʉʝʡʬʫʣʣʠʥ ʘʪʳʥʜʘסʳ ʂʘʟʘץ ʘʛʨʦʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ1 

ʂʦʢʰʝʪʘʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸʙʘʷ ʄʳʨʟʘʭʤʝʪʦʚʘ2 

 

ʇʈʀʄɽʅɽʅʀɽ ʉʈɽɼʉʊɺ ʀʂʊ ʇʈʀ ʆʈɻɸʅʀɿɸʎʀʀ ʋʏɽɹʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʊʆʏʅʓʍ ʅɸʋʂ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʩʨʝʜʩʪʚ ʀʂʊ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʫʯʝʙʥʦʛʦ ʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʥʘʧʨʚʣʝʥʠʷ ʥʘʙʠʨʘʝʪ ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʣʶʙʫʶ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʯʝʥʴ ʦʙʰʠʨʥʦ ʠ ʣʦʢʘʥʠʯʥʦ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ ʫʯʝʙʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʘʢʪʠʚʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʝʩʫʨʩʦʚ ʪʘʢ ʢʘʢ ʧʨʠ 

ʧʦʤʦʱʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʘʤʮʠʦʥʥʳ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ 

ʠ ʠʥʪʝʨʝʩʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʤʘʪʝʨʠʷʘ ʟʘ ʨʘʟʣʠʯʥʳʝ ʟʘʥʷʪʠʷ ʥʦ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʘʤ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ɻʣʝʢʪʨʦʥʥʳʝ ʪʨʝʥʘʞʝʨʳ, ʚʠʨʪʫʘʣʴʥʳʝ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ, ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ, ʢʦʥʪʨʦʣʴ, 

ʠʪʦʛʦʚʳʝ ʦʮʝʥʢʠ, ʤʫʣʴʪʠʤʝʜʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ.  

 

ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʢʦʩʘʝʪʩʷ ʢ ʧʨʠʤʝʨʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʦ ʠ  ʥʘ ʦʙʳʯʥʦʡ ʬʦʨʤʝ 

ʦʙʫʯʝʥʠʷ ʜʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʦʯʝʥʴ ʦʙʰʠʨʥʦ. ʈʘʟʣʠʯʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ ʧʦʟʚʦʣʷʶʪ ʪʘʢʠʝ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ ʪʨʝʥʘʞʝʨʳ, ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʵʣʝʢʪʨʦʥʥʳʝ. ɺ 

ʨʘʙʦʪʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘ: 

- ʆʙʫʯʝʥʠʝ ʙʝʟ ʢʦʥʪʨʦʣʷ; 

- ʆʙʫʯʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ, ʧʨʦʚʝʨʢʘ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʤʦʱʠ 

ʦʪʚʝʪʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ ʠʣʠ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ; 

- ʆʙʫʯʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʚʳʩʪʘʚʣʝʥʠʝʤ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ; 

ʕʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ ʠʤʝʶʪ ʨʷʪ ʨʘʟʣʠʯʠʡ ʦʪ ʦʙʳʯʥʳʭ : 

- ɺʦʟʤʦʞʥʦʩʪʴ ʤʫʣʴʪʠʤʝʜʠʘ; 

- ʆʙʝʩʧʝʯʝʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ; 

- ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ; 

- ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʘʶʱʝʤʫʩʷ. 

ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʫʣʴʪʠʤʝʜʠʘ ʚ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʚʠʜʝʦ, 

ʟʚʫʢʘ, ʛʨʘʬʠʢʠ, ʘʥʠʤʘʮʠʠ ʠ ʪʝʢʩʪʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ ʠʤʝʶʪ ʩʣʝʜʫʱʠʝ ʧʨʠʠʤʫʱʝʩʪʚʘ: 

- ʀʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʥʝ ʨʘʩʧʠʩʘʥʠʷ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʪʦ ʝʩʪʴ 
ʚʦʟʚʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʘʫʜʠʪʦʨʥʦʛʦ ʚʨʝʤʝʥʠ. 

- ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ; 

- ɺʦʟʤʦʞʥʦʩʪʴ ʤʛʥʦʚʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʠʟ ʨʘʟʜʝʣʦʚ ʫʯʝʙʥʠʢʘ; 

ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʢʥʠʛʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʝ, ʪʦ ʤʦʞʥʦ ʚ ʥʠʭ ʚʢʣʶʯʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʚʢʣʶʯʝʥʠʝ ʚ ʝʛʦ ʩʦʩʪʘʚ ʤʫʣʴʪʠʤʝʜʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʠ 

ʚʢʣʁʯʠʪʴ ʪʫʜʘ ʬʫʥʢʮʠʠ ʪʨʝʥʘʞʝʨʘ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʤʦʪʨʝʥ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʠʢ ʨʘʩʢʨʳʚʘʶʱʠʡ ʨʘʟʜʝʣ çʊʨʝʫʛʦʣʴʥʠʢʠè ʧʦ 

ʰʢʦʣʴʥʦʤʫ ʢʫʨʩʫ ʛʝʦʤʝʪʨʠʠ. ɺ ʜʘʥʥʦʤ ʫʯʝʙʥʠʢʝ ʧʨʝʜʩʪʘʣʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩ.1. 
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ʈʠʩʫʥʦʢ 1.- ʌʦʨʤʘ ʧʨʝʜʩʪʘʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʅʘ ʜʘʥʥʦʡ ʬʦʨʤʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʯʪʦ ʚʝʩʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʨʘʟʙʠʪ ʥʘ ʯʘʩʪʠ, ʘ ʪʦʯʥʝʝ 

ʥʘ ʨʘʟʜʝʣʳ ʧʦ ʚʠʜʘʤ ʪʨʝʫʛʦʣʴʥʠʢʦʚ.ʪʘʢʞʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʯʪʦ ʢʪʨʦʤʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʝʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ çʈʝʰʝʥʠʝ ʟʘʜʘʯè. ʇʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʢʥʦ (ʨʠʩ 2.) ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʯʝʪʳ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʠʪʴ ʧʦʷʩʥʝʥʠʝ ʢ ʚʳʧʦʣʥʝʥʥʳʤ ʟʘʜʘʥʠʷʤ.(ʨʠʩ 3.) 

 

 
ʈʠʩʫʥʦʢ 2.- ʈʝʰʝʥʠʝ ʟʘʜʘʯ. 

 

 
 

ʈʠʩʫʥʦʢ 3.- ʂʦʤʝʥʪʘʨʠʡ . 

 

 
 

ʈʠʩʫʥʦʢ 4.- ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 
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ʅʘ ʜʘʥʥʦʤ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʢʘʞʜʦʡ ʪʝʤʝ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʫʯʘʱʠʭʩʷ. ʊʘʢʞʝ ʢʨʦʤʝ ʢʦʥʪʨʦʣʴʥʳʭ ʚʦʧʨʦʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʝʩʢʦʣʴʢ ʚʘʨʠʘʥʪʦʚ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʝʧʝʥʴ ʦʩʚʦʝʥʠʷ 

ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʜʘʥʥʦʤʫ ʢʫʨʩʫ(ʨʠʩ. 5). 

 

 
 

ʈʠʩʫʥʦʢ 5.- ʌʦʨʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

 

ɺ ʜʘʥʥʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʫʯʝʙʥʠʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʢʮʠʠ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʟʦʚʘ ʩʠʩʪʝʤʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ ʠ ʬʦʨʤʘ ʚʳʯʠʩʣʷʶʱʘʷ ʪʘʙʣʠʮʫ ɹʨʘʜʠʩʘ. 

 
 

ʈʠʩʫʥʦʢ 6.- ɺʳʟʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ 

 

ʈʠʩʫʥʦʢ 6.- ʂʘʣʴʢʫʣʷʪʦʨ, ʪʘʙʣʠʮʘ ɹʨʘʜʠʩʘ 
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ɹɯʃɯʄ ɹɽʈʋ ʉɸʃɸʉʓʅɼɸנʓ ʅɸפʊʓ נʓʃʓʄɼɸʈɼɸ ɸʂʊ פʆʃɼɸʅʋ 

ɸ. ɹ. ɾʘʥʳʩ,ʄ. ʂ. ɸʛʟʘʤʦʚʘ, ɾ. ɽ. ʂʝʥʞʝʙʫʣʘʪʦʚ 

 

ʄʘϨʘʣʘ ϰʡʳʤʜʘ ʪϮʨʣʽ ɸʂʊ Ϩϰʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʟʝʨʪʪʝʫʣʝʨʜʽϬ ʥϸʪʠʞʝʣʝʨʽ 

ʦϨʳʪʫ Ϥʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ Ϩʘʪʘʨ, ϰʡʳʤʜʘʩʪʳʨʫ ʞϸʥʝ ʙʘʩϨʘʨʫ naprvleniya Ϯʣʢʝʥ ʪʘʥʳʤʘʣʜʳϨϨʘ 

ʠʝ ϰʩʳʥʘʜʳ. ɹϰʣ Ϩϰʨʘʣʜʘʨ ϨʳʟʤʝʪʽʥʽϬ ʢʝʟ ʢʝʣʛʝʥ ʩʘʣʘʩʳʥ ϰʡʳʤʜʘʩʪʳʨʫϤʘ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ 

ʙʘʩʪʘʧ Ϻʪʝ ʢʝϬ ʞϸʥʝ lokanichno ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʙϮʛʽʥ inforamtsionny ʞϸʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷʣʳϨ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʪʠʽʤʜʽ ʞϸʥʝ ϨʳʟʳϨʪʳ ʪϮʨʣʽ ʽʩ-ʰʘʨʘʣʘʨ ʜʘʡʳʥʜʘʫ materiyaa ʙʦʣʘʜʳ Ϥʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ Ϩʘʪʘʨ ʦϨʫ Ϯʜʝʨʽʩʽʥ Ϻʟʽ ϰʡʳʤʜʘʩʪʳʨʫϤʘ, Ϻʡʪʢʝʥʽ ʙʽʣʽʤ ʙʝʨʫ ʞϸʥʝ ʦϨʳʪʫ ʽʩ-ʦʩʳ Ϩʦʨʣʘʨ 

ʤʝʥ ʨʝʩʫʨʩʪʘʨʜʳϬ ʝϬ ʙʝʣʩʝʥʜʽ ʧʘʡʜʘʣʘʥʫʰʳʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 

APPLICATION OF ICT RESOURCES IN ORGANIZATION OF EDUCATIONAL 

ACTIVITY OF ACCURATE SCIENCES.  

A. B. Zhanys.,M.K. Agzamova, Z. Y. Kenzhebulatov 

 

The article presents the results of the research on the use of various means of ICT in the 

organization of not only academic but also organizational and managerial directions, gaining very great 

popularity. Since these funds allow you to organize any field of activity very broadly and locally. 

Educational and training activities are the most active user of these means and resources, as with the help 

of modern information and communication technologies, you can not only effectively and interestingly 

prepare the materials for different activities but also organize the learning process itself. The article 

presents the results of the research on the use of various means of ICT in the organization of not only 

academic but also organizational and managerial directions, gaining very great popularity. Since these 

funds allow you to organize any field of activity very broadly and locally. Educational and training 

activities are the most active user of these means and resources, as with the help of modern information 

and communication technologies, you can not only effectively and interestingly prepare the materials for 

different activities but also organize the learning process itself. 

 

 

ᴄʆɾ: 519.2. 

ɻ.ɽ. ɹʝʨʠʢʭʘʥʦʚʘ 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ    

 

ʓפʊʀʄɸʃɼʓפʊɸʈ ʊɽʆʈʀʗʉʓ ʄɽʅ ʄɸʊɽʄɸʊʀʂɸʃʓפ ʉʊɸʊʀʉʊʀʂɸʅʓר 

ᴄʈ ʉɸʃɸɼɸנʓ ɸʃɸʊʓʅ ʆʈʅʓ ʄɽʅ ʈʆʃɯ 

 

 ɸʥʥʦʪʘʮʠʷ: ʄʘϨʘʣʘʜʘ Ϩʘʟʽʨʛʽ  ϤʳʣʳʤʥʳϬ ϸʨ ʩʘʣʘʩʳʥʜʘ ʳϨʪʠʤʘʣʜʳϨʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳϨ ʩʪʘʪʠʩʪʠʢʘʥʳϬ ʘʣʘʪʳʥ ʦʨʥʳ ʤʝʥ ʨʦʣʽ ʞϸʥʝ ʤʘϬʳʟʜʳʣʳϤʳ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʳϨʪʠʤʘʣʜʳϨ, ʳϨʪʠʤʘʣʜʳϨʪʘʨ ʪʝʦʨʠʷʩʳ, ʩʪʘʪʠʩʪʠʢʘ, ʤʘʪʝʤʘʪʠʢʘʣʳϨ 

ʩʪʘʪʠʩʪʠʢʘ, ʢʦʤʙʠʥʘʪʦʨʣʘʨ, ʪϸʞʽʨʠʙʝ. 

 

 ʩʪʘʪʠʩʪʠʢʘ ʠʜʝʷʣʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽ ץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץʪʠʤʘʣʜʳץʘʟʽʨʛʽ ʢʝʟʜʝ ʳפ

ʙʘʨʣʳץ ʞʘʨʘʪʳʣʳʩʪʘʥʫ ʞᴅʥʝ ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʜʘ, ʵʢʦʥʦʤʠʢʘʜʘ, ᴇʥʜʽʨʽʩʪʽ ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ 

 ,ʘʥ ʧʝʜʘʛʦʛʠʢʘץʞʘʪ ץʡʳʤʜʘʩʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥʜʝ, ʙʘʡʣʘʥʳʩ ʩʘʣʘʩʳʥʜʘ, ʪʽʧʪʽ ʤʘʪʝʤʘʪʠʢʘʜʘʥ ʘʣʰʘײ

ʧʩʠʭʦʣʦʛʠʷ, ʣʠʥʛʚʠʩʪʠʢʘ, ʘʨʭʝʦʣʦʛʠʷ, ʛʝʦʣʦʛʠʷ ʩʠʷץʪʳ סʳʣʳʤʜʘʨʜʘ ʜʘ  ץʦʣʜʘʥʳʣʘʜʳ. פʘʟʽʨ 

ʢʝʟʜʝʡʩʦץ ʦץʠסʘʣʘʨ ʤʝʥ ʳץʪʠʤʘʣʜʳץʪʘʨ ʪʫʨʘʣʳ  ʪװʩʽʥʽʢ-ʪʝʨʜʽ ʞʝʪʢʽʣʽʢʪʽ ʜᴅʨʝʞʝʜʝ ʠʛʝʨʤʝʡ, 

 ʘסʪʘʨץʜʳʣʳשʨʜʝʣʽ ʟʘװʘ ʝʤʝʩ, ʦʜʘʥ ʢסʪʘʨץʜʳʣʳשʘʥ ʟʘסʪʘʣץʘʥʳ שʘʪʘץ שʜʝʨʽʩʪʝʨʜʽװ ʙʳʣʳʩʪʘʨ ʤʝʥײץ

ʙʘסʳʥʘʪʳʥʳʥ ʪװʩʽʥʙʝʡ ʪײʨʳʧ, ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʫ, ᴇʥʜʽʨʽʩʪʽʢ 

 ʨʳʣʳʤʳʥʘײץ ץʤʦʣʝʢʫʣʘʣʳ שʘ, ʬʠʟʠʢʘ ʤʘʪʝʨʠʷʥʳסʤʢʽʥ ʝʤʝʩ. ʄʳʩʘʣװʘʨʫ ʤץʜʝʨʽʩʪʝʨʜʽ ʙʘʩװ

ʙʘʡʣʘʥʳʩʪʳ ʨʝʪʩʽʟ ץʦʟסʘʣʳʧ ʩʦסʳʣʳʩʘʪʳʥ ʩʘʥʩʳʟ ʢᴇʧ ʙᴇʣʰʝʢʪʝʨʜʽש  ᴅʨʝʢʝʪʪʝʨʽʥ ʟʝʨʪʪʝʡʜʽ. 
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ʌʠʟʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽש  ʤʘץʩʘʪʳ ʦʩʳ ʭʘʦʩʪʳש ʥʝʛʽʟʽʥʜʝ ʘʣʳʥʘʪʳʥ ʥᴅʪʠʞʝʣʝʨʜʽץ שʘʥʜʘʡ 

ʟʘשʜʳʣʳץʪʘʨסʘ ʙʘסʳʥʘ-ʪʳʥʳʥ ʘʡץʳʥʜʘʫ ʞᴅʥʝ ʤװʤʢʽʥ ʙʦʣʘʪʳʥ ʘʫʳʪץʫʣʘʨʜʳש ʰʘʤʘʩʳ ʤʝʥ ʞʠʽʣʽʛʽʥ 

ʘʥʳץʪʘʫ.  

 ʄʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʙʘʡ ʭʠʤʠʷʣʳװ ץʜʝʨʽʩʪʝʨʜʽ ʪʝʨʝש ʪװʩʽʥʫ ʞᴅʥʝ 

ʵʢʩʧʝʨʠʤʝʥʪ  ʥᴅʪʠʞʝʣʝʨʽʥ ᴇשʜʝʫ ʤװʤʢʽʥ ʝʤʝʩ. 

ʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘʥʳש ᴅʜʽʩʪʝʨʽ  ʙʠʦʣʦʛʠʷ סʳʣʳʤʳʥʜʘ 

ʜʘ ץʦʣʜʘʥʳʣʘʜʳ. ʄʳʩʘʣʳ, ʙʽʨ ʞʝʨʜʽש ʪʦʧʳʨʘסʳ ᴇשʜʝʣʽʧ, ʩʦʣ ʞʝʨʛʝ ʙʠʜʘʡ ʝʛʽʣʩʽʥ. ʂװʟʜʝ ʦʩʳ ʞʝʨʜʽש 

ʙʽʨʜʝʡ ʙᴇʣʽʥʛʝʥ ʘʫʜʘʥʜʘʨʳʥʳש ᴅʨʙᴇʣʽʛʽʥʝʥ ʞʠʥʘʣʘʪʳʥ ᴇʥʽʤʥʽש ʤᴇʣʰʝʨʽ ʜʝ, ʪʽʧʪʽ ʙʽʨʜʝʡ ʪץײʳʤʥʘʥ 

ᴇʩʽʧ ʰʳץץʘʥ ʤʘʩʘץʪʘʨʜʘסʳ  ʜᴅʥʜʝʨʜʽש ʩʘʥʳ ʜʘ ᴅʨ ʪװʨʣʽ ʙʦʣʘʜʳ. ᴄʨʙʽʨ ʜᴅʥʥʽש ʩʘʣʤʘסʳʥ ʤץײʠʷʪ ᴇʣʰʝʧ 

ʢᴇʨʩʝ, ʦʣʘʨʜʳש  ʩʘʣʤʘץʪʘʨʳʥʜʘ ʜʘ ʘʡʳʨʤʘʰʳʣʳץ ʙʦʣʘʜʳ. ɹײʣ ʙʠʦʣʦʛʠʷʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʟʝʨʪʪʝʫ 

 ʪʳץʘʥʘ. ʉʦʣ ʩʠʷס ʳʥ ʢᴇʨʩʝʪʝʪʽʥ ʙʽʨ ʤʳʩʘʣסʘʞʝʪ ʙʦʣʘʪʳʥʜʳץ  שᴅʜʽʩʪʝʨʜʽ ץʪʠʤʘʣʜʳץʰʽʥ  ʳװ

ʙʠʦʣʦʛʠʷʥʳש ʛʝʥʝʪʠʢʘ, ʧʦʧʫʣʷʮʠʷ ᴇʩʽʤʽ ʞᴅʥʝ ʪ.ʙ. ʩʘʣʘʣʘʨʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨʜʝ ʳץʪʠʤʘʣʜʳץʪʘʨ 

ʪʝʦʨʠʷʩʳʥʳש ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ. 

ʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳʥʳש ʙʘʩץʘ ʜʘ ʩʘʣʘʣʘʨʜʘסʳ ץʦʣʜʘʥʙʘʣʳ ץʳʨʣʘʨʳʥʘ  ʪʦʣʳסʳʨʘץ 

ʪʦץʪʘʣʘʡʳץ. 

ʊʝʣʝʬʦʥ ʩʪʘʥʮʠʷʩʳʥʜʘ  20 ʤʠʥʫʪ ʽʰʽʥʜʝ  ʘʙʦʥʝʥʪʪʝʨʜʝʥ ץʘʥʰʘ ʰʘץʳʨʫ (ץʦשʳʨʘʫ ʰʘʣʫ)  ʪװʩʫʽ 

ʤװʤʢʽʥ? ɹײʣ ʩײʨʘץץʘ ᴅʨʠʥʝ ʝʰʢʽʤ ʜʝ ʘʣʜʳʥ-ʘʣʘ ʜᴅʣ ʞʘʫʘʧ ʙʝʨʝ ʘʣʤʘʡʜʳ. ʐʳʥʳʤʝʥ, ʪʝʣʝʬʦʥ 

ʩʪʘʥʮʠʷʩʳʥʘ ʙʽʨʜʝʡ ʫʘץʳʪ  ʘʨʘʣʳ-סʳʥʜʘסʳ ʪװʩʝʪʽʥ ʰʘץʳʨʫʣʘʨ ʩʘʥʳ ʞʝʪʢʽʣʽʢʪʽ ʜᴅʨʝʞʝʜʝ ʘʫʳʪץʠʜʳ. 

ɸʣ ʰʘץʳʨʫ-ʣʘʨʜʳש  ʪװʩʫ ʟʘשʜʳʣʳץʪʘʨʳʥ ʙʽʣʫ ʪʝʣʝʬʦʥ  ʩʪʘʥʮʠʷʩʳʥʳש  ʞײʤʳʩʳʥ  ײʡʳʤ-ʜʘʩʪʳʨʫ 

ʽʩʽʥʜʝ ᴇʪʝ ʤʘשʳʟʜʳ ʙʦʣʤʘץ. ɹײʣ ʙʘʡʣʘʥʳʩ ʞװʡʝʩʽʥʜʝ  ʢʝʟʜʝʡʩʦײץ ץʙʳʣʳʩʪʘʨʜʳש  ʟʘשʜʳʣʳץʪʘʨʳʥ  

ʙʽʣʫ ץʘʞʝʪʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʆʩʳסʘʥ ץײʩʘʩ ʤʝʜʠʮʠʥʘ  ʩʘʣʘʩʳʥʘʥ  ʤʳʩʘʣ ʢʝʣʪʽʨʝʡʽʢ.  ɼᴅʨʽʛʝʨʣʽʢ ʞʝʜʝʣ ʞᴅʨʜʝʤ  ʢᴇʨʩʝʪʫ 

ʩʪʘʥʮʠʷʩʳʥʘ ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ  ʘʫʨʫʣʘʨʜʘʥ  ʰʘץʳʨʫʣʘʨ ʪװʩʝʜʽ. ɾʝʜʝʣ ʞᴅʨʜʝʤ ʩʪʘʥʮʠʷʩʳʥʳש 

ʞײʤʳʩʳʥ ץʘʣʘʡ ʪʠʽʤʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʢʝʨʝʢ? ɹʽʨ ʞʘסʳʥʘʥ ʘʫʨʫʣʘʨ ʢᴇʤʝʢʪʽ ײʟʘץ ʢװʪʽʧ ץʘʣʤʘʡʪʳʥʜʘʡ, 

ʝʢʽʥʰʽ ʞʘסʳʥʘʥ ʘʨʪʳץ ʰʪʘʪ ʧʝʥ ʤʘʰʠʥʘʣʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʧ, ʢᴇʧ ʰʳסʳʥ ʰʳסʘʨʤʘʡʪʳʥʜʘʡ  

ʢʝʟʝʢʰʽ ʜᴅʨʽʛʝʨʣʝʨ ʤʝʥ ʤʘʰʠʥʘʣʘʨʜʳש ʪʠʽʤʜʽ ʩʘʥʳʥ ʘʥʳץʪʘʫ ʢʝʨʝʢ. 

ʊʘʩʳʤʘʣʜʘʫ ʩʘʣʘʩʳʥʜʘ ʜʘ ʳץʪʠʤʘʣʜʳץ-ʩʪʘʪʠʩʪʠʢʘʣʳץ ʙʽʣʽʤʥʽץ שʘʞʝʪʪʽʣʽʛʽʥ   ʤʳʥʘʜʘʡ ʤʳʩʘʣ 

ʘʨץʳʣʳ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ.  

ɸץʪʘʫ ʪʝשʽʟ  ʧʦʨʪʳʥʘ  ʞװʢ ʪʘʩʠʪʳʥ  ʢʝʤʝʣʝʨ ʢʝʣʝʜʽ. ɹʽʨ ʪᴅʫʣʽʢʪʽש ʽʰʽʥʜʝ  0, 1, 2, 3,... ʢʝʤʝʥʽש 

ʢʝʣʫ ʞʠʽʣʽʢʪʝʨʽ ץʘʥʜʘʡ ʙʦʣʫʳ ʤװʤʢʽʥ? ɹײʣ ᴅʨʠʥʝ ʘʣʜʳʥ-ʘʣʘ ʞʘʩʘʣסʘʥ ʢʝʩʪʝ ʥʝʤʝʩʝ ʞʦʩʧʘʨ  ʘʨץʳʣʳ 

ʘʥʳץʪʘʣʤʘʡʜʳ, ʩʝʙʝʙʽ ʢʝʤʝʣʝʨ ʧʦʨʪץʘ ᴅʨ ʪװʨʣʽ ʝʣʜʝʨʜʝʥ ʢʝʣʝʜʽ ʞᴅʥʝ ʦʣʘʨ ʞʦʣʜʘ ʢᴇʧʪʝʛʝʥ ʦʡʜʘ 

ʙʦʣʤʘסʘʥ ʞʘסʜʘʡʣʘʨסʘ (ʪʝשʽʟ ʜʘʫʳʣʳ, ʞװʢ ʪʠʝʫ ʢʝʟʽʥʜʝ ʢʝʰʽʛʫ ʪ.ʩ.ʩ.) ʢʝʟʜʝʩʫʽ ʤװʤʢʽʥ. ʆʩʳʣʘʨʜʳש 

ʙʘʨʣʳסʳ ץʦʟסʘʣʳʩ ʛʨʘʬʠʛʽʥʝ ᴇʟʛʝʨʽʩ ᴅʢʝʣʽʧ, ʢʝʤʝʣʝʨ ʧʦʨʪץʘ ʜᴅʣ ʙʝʣʛʽʣʝʥʛʝʥ ʫʘץʳʪʳʥʜʘ ʞʝʪʝ ʘʣʤʘʫʳ 

ʤװʤʢʽʥ. ʉʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʧʦʨʪʪʘסʳ ʞװʢ  ʪװʩʽʨʫ ʞײʤʳʩʪʘʨʳ ʢʝʟʜʝʡʩʦץʪʳץ ʩʠʧʘʪץʘ ʠʝ ʙʦʣʘʜʳ, 

ᴇʡʪʢʝʥʽ ʢʝʡ ʢʝʟʜʝ ʙʽʨʥʝʰʝ ʢʝʤʝʥʽש  ʞװʛʽʥ ʪװʩʽʨʫ ʢʝʨʝʢ ʙʦʣʩʘ, ʢʝʡʜʝ ʧʦʨʪʪʘ ʝʰץʘʥʜʘʡ ʢʝʤʝ ʙʦʣʤʘʫʳ 

ʤװʤʢʽʥ. ɹײʣ ʳץʪʠʤʘʣʜʳץ ʟʘשʜʘʨʳʥ ʙʽʣʫ ʤʘʤʘʥʜʘʨסʘ ʧʦʨʪ ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʫ ʤᴅʩʝʣʝʩʽʥ ʰʝʰʫʜʝ 

ʪʠʽʤʜʽ ʞʦʣʜʳ  ʪʘʙʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ [1. 55ʙ]. 

ɹʽʟʜʽש ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝʛʽ ʤʘשʳʟʜʳ ʨʦʣʴ ʘʪץʘʨʘʪʳʥ ʘʫʘ-ʨʘʡʳ ײץʙʳʣʳʩʪʘʨʳʥʜʘ ʜʘ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʟʘשʜʳʣʳץʪʘʨ ʙʘʡץʘʣʘʜʳ. ɸʫʘïʨʘʡʳʥʳש ᴇʟʛʝʨʫʽ, ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʤᴇʣʰʝʨʽ, 

ʪʝʤʧʝʨʘʪʫʨʘʥʳש ᴇʟʛʝʨʫʽ ʪ.ʙ. ײץʙʳʣʳʩ-ʪʘʨʜʳ ʟʝʨʪʪʝʫʛʝ ʳץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʩʪʘʪʠʩʪʠʢʘ ᴅʜʽʩʪʝʨʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ.  

ʊʽʧʪʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʪʝ ʜʝ ᴅʨʪװʨʣʽ ʢʝʟʜʝʡʩʦײץ ץʙʳʣʳʩʪʘʨʜʳ  ʝʩʢʝʨʫ ʢʝʨʝʢ ʙʦʣʘʜʳ. 

ᴄʨʙʽʨ ʩʳʥʳʧʪʘ ץʘʙʽʣʝʪʪʽʣʽʢʪʝʨʽ, ʳץʳʣʘʩʪʘʨʳ, ʜʝʥʝ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ, ʪʝʤʧʝʨʘʤʝʥʪʪʝʨʽ 

(ʩʘʥʛʚʠʥʥʠʢ, ʭʦʣʝʨʠʢ, ʤʝʣʘʥʭʦʣʠʢ, ʬʣʝʛʤʘʪʠʢ) ᴅʨ ʪװʨʣʽ ʦץʫʰʳʣʘʨ ʦץʠʜʳ. ʆʩʳ ʞʘסʜʘʡʣʘʨʜʳ  ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʞʘץʩʳ ʥᴅʪʠʞʝʛʝ ʞʝʪʝʪʽʥʜʝʡ ʩʘʙʘץ ʙʝʨʫ ʪᴅʩʽʣʽʥ ʪʘשʜʘʧ ʘʣʫ ʢʝʨʝʢ. ɹײʣ ʢᴅʜʽʤʛʽ ʢʝʟʜʝʡʩʦץ 

 .ʜʘʡʳסʘʨʫ ʞʘץʙʳʣʳʩʪʳ  ʙʘʩײץ

ʉᴇʡʪʽʧ, ʧʝʜʘʛʦʛʠʢʘ סʳʣʳʤʳʥʜʘ ʜʘ ʪʝʦʨʠʷʣʳץ-ʳץʪʠʤʘʣʜʳץ ᴅʜʽʩʪʝʨ ץʦʣʜʘ-ʥʳʩ ʪʘʙʫʜʘ, ʦʥʩʳʟ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽ ʞװʨʛʽʟʫ ʞᴅʥʝ ᴇשʜʝʫ ʤװʤʢʽʥ ʝʤʝʩ.  

ɹʽʟʜʽש ʝʣʽʤʽʟʜʝʛʽ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʞʘץʳʥ ʙʦʣʘʰʘץʪʘ  ץʦסʘʤסʘ ᴇʥʜʽʨʽʩʪʽש  ʞʘשʘ ʙʫʳʥ 

 ʛʽʥʛʽ  ʤʝʢʪʝʧװʢᴇʧʰʽʣʽʛʽ ʙ שʘʞʝʪ ʙʦʣʘʜʳ ʞᴅʥʝ  ʦʣʘʨʜʳץ ʤʳʩʰʳʣʘʨʳײʡʳʤʜʘʩʪʳʨʫʰʳʣʘʨʳ  ʤʝʥ ʞײ

ʙʽʪʽʨʫʰʽʣʝʨ ʙʦʣʫʳ ʪʠʽʩ ʜʝʧ ײʡסʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣʘʨʜʳש ʽʩ-ᴅʨʝʢʝʪʪʝʨʽ  װʰʽʥ ʘʫʘʜʘʡ ץʘʞʝʪ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʤᴅʜʝʥʠʝʪʪʽ ʞʘʩ ʢʝʟʜʝʨʽʥʝʥ  ʙʘʩʪʘʧ ʤʝʢʪʝʧʪʝ ʪᴅʨʙʠʝʣʝʫ ʢʝʨʝʢ. ɹײʣ ʤᴅʩʝʣʝʛʝ 

ʵʢʦʥʦʤʠʢʘʩʳ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʝ ʟʦʨ ʢᴇשʽʣ ʙᴇʣʽʧ ʦʪʳʨʫʳ ʪʝʛʽʥ ʝʤʝʩ: ʳץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘʥʳש ʵʣʝʤʝʥʪʪʝʨʽʤʝʥ  ʦץʫʰʳʣʘʨ ʤʝʢʪʝʧʪʝ ʙʽʨʽʥʰʽ ʞʳʣʜʘʥ-ʘץ ʪʘʥʳʩʘ 

ʙʘʩʪʘʡʜʳ ʜʘ, ʦץʫʜʳ ʙʽʪʽʨʛʝʥʛʝ ʜʝʡʽʥ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʢʝʟʜʝʩʝʪʽʥ ʳץʪʠʤʘʣʜʳץ-ʩʪʘʪʠʩ-ʪʠʢʘʣʳץ 

ʞʘסʜʘʡʣʘʨʜʳש  ʥʝʛʽʟʜʝʨʽʥ ʠʛʝʨʝʜʽ.  
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ɹʽʟʜʽש ʝʣʽʤʽʟʜʝ ʜʝ, ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʞᴅʥʝ ʜʝ סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ 

ʧʨʦʛʨʝʩʪʽש ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ, ʳץʪʠʤʘʣʜʳץ-ʩʪʘʪʠʩ-ʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʤʝʢʪʝʧʪʝ ʤʽʥʜʝʪʪʽ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ  ʙʽʣʽʤ ʙʝʨʫʜʽש ʥʝʛʽʟʛʽ ʪʘʨʘʫʳ ʨʝʪʽʥʜʝ  ʝʥʛʽʟʫ ʞʘʡʣʳ ʪװʙʝʛʝʡʣʽ ʰʝʰʽʤ ץʘʙʳʣʜʘʥסʘʥ. 

ɾʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʪʝʧʪʝʨʽʥʽש ʞʦסʘʨʳ ʩʳʥʳʧʪʘʨʳʥʜʘ  ʤʘʪʝʤʘ-ʪʠʢʘ ʢʫʨʩʳʥʘ ʝʥʛʽʟʽʣʛʝʥ  

ʩʪʦʭʘʩʪʠʢʘ ʩʘʣʘʩʳʥʳש ʤʘʟʤײʥʳʥ ʝʢʽ ʙʣʦʢʢʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: ʠʥʚʘʨʠʘʥʪʪʳ ʞᴅʥʝ  ʚʘʨʠʘʪʠʚʪʽ.    

ʀʥʚʘʨʠʘʥʪʪʳ ʙʣʦʢץʘ (ʙʘסʜʘʨʣʘʤʘʜʘ ʘʥʳץʪʘʣסʘʥ) ʩʪʦʭʘʩʪʠʢʘʣʳסײ  ץʳʤʜʘʨ ʤʝʥ ʝʨʝʞʝʣʝʨ, 

ʬʘʢʪʽʣʝʨ ʢʽʨʝʜʽ, ʷסʥʠ ʦץʫʰʳʣʘʨ ʘʪʘʣסʘʥ ʩʘʣʘʥʳש çʷʜʨʦʩʳʤʝʥè ʪʘʥʳʩʘʜʳ.  

ɸʣ, ʚʘʨʠʘʪʠʚʪʽ ʙʣʦʢʪʘ ᴅʨ ʪװʨʣʽ ʙʘסʳʪ ʙʦʡʳʥʰʘ ʦץʠʪʳʥ ʦץʫʰʳʣʘʨ װʰʽʥ  ʩʪʦʭʘʩʪʠʢʘʣʳץ 

ʩʘʣʘʥʳש ʤʘʟʤײʥʳ ʤʝʥ ʦʥʳ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽ  ʞʘʥ-ʞʘץʪʳ ץʘʨʘʩʪʳʨʳʣʫ ץʘʞʝʪ. ʄײʥʜʘ ץʘʥʜʘʡ ʜʘ ʙʽʨ 

ʙʘסʳʪ ʙʦʡʳʥʰʘ (ʙʽʟʜʽש ʝʣʽʤʽʟʜʝ ʽʩ ʞװʟʽʥʜʝ ʝʢʽ ʙʘסʳʪ ʙʦʡʳʥʰʘ ʞײʤʳʩʪʘʨ ʞװʨʛʽʟʽʣʫʜʝ) ʞײʤʳʩ 

ʞʦʩʧʘʨʳʥ ײץʨʫʜʘ ʦץʫʰʳʣʘʨʜʳץ  שʘʞʝʪʪʽʣʽʢʪʝʨʽ, ʦʣʘʨʜʳש ʜʝʨʙʝʩ ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, 

ʙʝʡʽʤʜʽʣʽʛʽ ʤʝʥ ץʳʟʳסʫʰʳʣʳץʪʘʨʳ ʝʩʢʝʨʽʣʫ ʢʝʨʝʢ. 

ʄʳʩʘʣʳ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ-ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ  ʩʳʥʳʧʪʘʨ ʙʦʣʩʘ, ʦʥʜʘ  ʙʘסʜʘʨʣʘʤʘ 

ʙʦʡʳʥʰʘ ʦץʳʪʳʣʘʪʳʥ ʪʘץʳʨʳʧʪʘʨʤʝʥ ץʦʩʘ ʤʳʥʘʜʘʡ  ʙᴇʣʽʤʜʝʨʜʽ ʪʦʣʳסʳʨʘץ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ: 

ʢʦʤʙʠʥʘʪʦʨʠʢʘ ʙᴇʣʽʤʽ ʙʦʡʳʥʰʘ (ʅʴʶʪʦʥ ʙʠʥʦʤʳ), ʳץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʙʦʡʳʥʰʘ (ʪʦʣʳץ 

ʳץʪʠʤʘʣʜʳץ ʧʝʥ ɹʘʡʝʩ ʬʦʨʤʫʣʘʩʳʥ, ʪᴅʫʝʣʩʽʟ ץʘʡʪʘʣʘʤʘʣʳ ʩʳʥʘץʪʘʨʜʳ, ʢʝʟʜʝʡʩʦץ ʰʘʤʘʥʳש ʪװʨʣʝʨʽʥ 

ʞᴅʥʝ ʦʣʘʨʜʳ ʙʝʨʫ ᴅʜʽʩʪʝʨʽʥ, װʣʢʝʥ ʩʘʥʜʘʨ ʟʘשʳʥ); ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ʙʦʡʳʥʰʘ 

(ʩʪʘʪʠʩʪʠʢʘʣʳץ ʙʘסʘʣʘʫ ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʙʦʣʞʘʤʜʳ, ʢʦʨʨʝʣʷʮʠʷ  ʪʝʦʨʠʷʩʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ). 

ʊʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʘʣʘʣʘʨʜʳ ʪʘשʜʘʧ ʘʣסʘʥ ʦץʫʰʳʣʘʨ װʰʽʥ ʳץʪʠʤʘʣʜʳץʪʘʨ 

ʪʝʦʨʠʷʩʳʥʳש ʥʝʛʽʟʽʥ, ʷסʥʠ çʷʜʨʦʩʳʥè ʤʳʥʘʜʘʡ  ʪʘץʳʨʳʧʪʘʨʤʝʥ ʪʦʣʳץʪʳʨʫסʘ ʙʦʣʘʜʳ: ʪʦʣʳץ 

ʳץʪʠʤʘʣʜʳץ ʞᴅʥʝ ɹʘʡʝʩ ʬʦʨʤʫʣʘʩʳ (ʤʳʩʘʣʳ, ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨסʘ ʪᴅʫʝʣʜʽ ʙʦʣסʘʥ ʨʘʢʝʪʘ 

ʩʳʥʳסʳʥʳש ʳץʪʠʤʘʣʜʳסʳʥ ʪʘʙʫ), ʪᴅʫʝʣʩʽʟ ץʘʡʪʘʣʘʤʘʣʳ ʩʳʥʘץ (ʤʳʩʘʣʳ, ʙʽʨʜʝʡ ײץʨʳʣסʳʜʘʥ  ʪײʨʘʪʳʥ 

ʘʩʧʘʧʪʳש ʪʦץʪʘʫʩʳʟ ʞײʤʳʩ ʽʩʪʝʫʽ ʞʘʡʣʳ ʝʩʝʧ),  ʢʝʟʜʝʡʩʦץ ʰʘʤʘ ʞᴅʥʝ ʦʥʳש ʪװʨʣʝʨʽ (ʤʳʩʘʣʳ, 

ʙʘʡʣʘʥʳʩ ʞײʤʳʩʳ ʞʘʡʣʳ ʝʩʝʧ), ʘʣ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘʥʳ ʦץʳʪʫʜʘ ʤʳʥʘʜʘʡ ʪʘץʳʨʳʧʪʘʨʜʳ 

 שʘʥʜʘ ʦʥʳץʦʩץ ʘ ʜʠʦʜʪʳסʳסʨʳʣײץ ,ʙʦʣʞʘʤʜʳ ʪʝʢʩʝʨʫ (ʤʳʩʘʣʳ ץʨʳʩ: ʩʪʘʪʠʩʪʠʢʘʣʳײʘʥ ʜסʘʨʘʩʪʳʨץ

ʞײʤʳʩ ʞʘʩʘʫʳʥʘ ᴅʩʝʨʽʥ ʪʠʛʽʟʫ) ʞᴅʥʝ ʢʦʨʨʝʣʷʮʠʷ ʪʝʦʨʠʷʩʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽ (ʤʳʩʘʣʳ, ʞײʤʳʩ ʽʩʪʝʧ 

ʪײʨסʘʥ ײץʨʳʣסʳʥʳש  ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ᴇʟʛʝʨʫʽʤʝʥ ʞᴅʥʝ ʦʥʳש  ʞײʤʳʩ ʫʘץʳʪʳ  ʘʨʘʩʳʥʜʘסʳ  

ʙʘʡʣʘʥʳʩ  ʪʳסʳʟʜʳסʳʥ ʘʥʳץʪʘʫ). 

 ʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥץʪʠʤʘʣʜʳץʳ ʩʳʥʳʧʪʘʨʜʘ ʳסʳʪʪʘסʙʘ ץʵʢʦʥʦʤʠʢʘʣʳ-ץʘʤʜʳסʦפ

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ʥʝʛʽʟʽʥ ʤʳʥʘʜʘʡ ʩײʨʘץʪʘʨʤʝʥ ʪʦʣʳץʪʳʨʳʣסʘʥ ʜײʨʳʩ: ʪʦʣʳץ ʳץʪʠʤʘʣʜʳץ 

ʞᴅʥʝ ɹʘʡʝʩ ʬʦʨʤʫʣʘʩʳ (ʤʳʩʘʣʳ, ᴅʨʪװʨʣʽ ᴅʣʝʫʤʝʪʪʽʢ ʪʦʧʪʘʨʜʘ  ʩײʨʘץ-ʞʘʫʘʧ ʘʣʫ ʘʨץʳʣʳ ʥʘץʪʳ ʧʽʢʽʨ 

ʘʣʫ ʤװʤʢʽʥʜʽʛʽʥʽש ʳץʪʠʤʘʣʜʳסʳʥ ʙʘסʘʣʘʫ), ʢʝʟʜʝʡʩʦץ ʰʘʤʘʥʳש ʪװʨʣʝʨʽ (ʤʳʩʘʣʳ, ʤʘʨʢʝʪʠʥʛ 

ʩʘʣʘʩʳʥʜʘסʳ ʝʩʝʧ), ʩʪʘʪʠʩʪʠʢʘʣʳץ ʙʦʣʞʘʤʜʳ ʪʝʢʩʝʨʫ (ʤʳʩʘʣʳ, ʧʩʠʭʦʣʦʛʪʘʨ ʞװʨʛʽʟʛʝʥ ʪʨʝʥʠʥʛ 

ʙʦʡʳʥʰʘ ʨʝʩʧʦʥʜʝʥʪʪʽש çʘʣʜʳʥʜʘè ʞᴅʥʝ çʩʦשʳʥʜʘè ʤʘʟʘʩʳʟʜʘʥʫ (ʪʳʥʳʰʩʳʟʜʳסʳ) ʜʝשʛʝʡʽʥʽש 

ᴇʟʛʝʨʫʽ), ʢʦʨʨʝʣʷʮʠʷ ʪʝʦʨʠʷʩʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽ (ʤʳʩʘʣʳ, ʭʘʣʳץʪʳש ʩʘʪʳʧ ʘʣʫʳʥʘ ץʘʨʘʡ ʪʦʚʘʨ 

ʙʘסʘʩʳʥʳש ʪᴅʫʝʣʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ) ʞᴅʥʝ ʨʝʛʨʝʩʩʠʷʣʳץ ʪʘʣʜʘʫ (ʤʳʩʘʣʳ, ʩײʨʘʥʳʩ ʞᴅʥʝ ײʩʳʥʳʩ 

ʪᴅʫʝʣʜʽʣʽʛʽʥ ײץʨʫ). 

ʉʧʦʨʪʪʳץ-ץʦʨסʘʥʳʩ ʩʘʣʘʥʳ ʪʘשʜʘʧ ʘʣסʘʥ ʦץʫʰʳʣʘʨʜʳ ʪʦʣʳץ ʳץʪʠʤʘʣʜʳץ ʞᴅʥʝ ɹʘʡʝʩ 

ʬʦʨʤʫʣʘʩʳʤʝʥ (ʤʳʩʘʣʳ, ᴅʨ ʪװʨʣʽ ץʘʨʫʜʘʥ ʘʪʳʣסʘʥ ʦץʪʳש ʥʳʩʘʥʘסʘ ʪʠʶ ʳץʪʠʤʘʣʜʳסʳ ʞʘʡʣʳ ʝʩʝʧ), 

ʪᴅʫʝʣʩʽʟ ץʘʡʪʘʣʘʥʘʪʳʥ ʩʳʥʘץʪʘʨʤʝʥ (ʤʳʩʘʣʳ, ʙʽʨ ʤʳʣʪʳץʪʘʥ ʙʽʨʥʝʰʝ ʨʝʪ ʥʳʩʘʥʘסʘ ʘʪʫ ʞʘʡʣʳ ʝʩʝʧ), 

ʢʝʟʜʝʡʩʦץ ʰʘʤʘʥʳש ʪװʨʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳ  ʙʝʨʫ ᴅʜʽʩʪʝʨʽʤʝʥ (ʤʳʩʘʣʳ, ʩʥʘʨʷʜʪʳץ שʘʥʰʘʣʳץʪʳ ʘʣʳʩץʘ 

 שʪʝ שʘʨʫʜʳץ ʳʨʳʧʪʘʨʳʤʝʥ (ʤʳʩʘʣʳ, ʝʢʽץʙʦʣʞʘʤʜʳ ʪʝʢʩʝʨʫ ʪʘ ץʰʫʳ ʞʘʡʣʳ ʝʩʝʧ), ʩʪʘʪʠʩʪʠʢʘʣʳװ

ʤװʤʢʽʥʜʽʣʽʛʽ ʞʘʡʣʳ ʝʩʝʧ) ʪʘʥʳʩʪʳʨסʘʥ ʜײʨʳʩ.  

ʆץʫʰʳʣʘʨʜʳ, ʙײʣ ʢᴇʨʩʝʪʽʣʛʝʥ ץʦʩʳʤʰʘ ʪʘץʳʨʳʧʪʘʨʤʝʥ,    ʵʣʝʢʪʠʚʪʽʢ ʢʫʨʩʪʘʨ ʘʨץʳʣʳ  

ʦץʳʪʫסʘ ʙʦʣʘʜʳ.   

ʄʳʩʘʣʳ, ˉ18 ʞʘʣʧʳ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʪʝʙʽʥʽש ʞᴅʥʝ ʜʝ ˉ16 ʊ.ʓ.ɸʤʘʥʦʚ ʘʪʳʥʜʘסʳ ʦʨʪʘ 

ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʪʝʙʽʥʽש ʞʦסʘʨʳ ʩʳʥʳʧʪʘʨʳʥʜʘ ʩʪʦʭʘʩʪʠʢʘ  ʩʘʣʘʩʳ ʙʦʡʳʥʰʘ ʤʳʥʘʜʘʡ ʵʣʝʢʪʠʚʪʽʢ 

ʢʫʨʩʪʘʨ ʞװʨʛʽʟʽʣʜʽ: çʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ  ʝʩʝʧʪʝʨʽʥ Mathcad  

ʢᴇʤʝʛʽʤʝʥ  ʰʳסʘʨʫè,  çʓץʪʠʤʘʣʜʳץ ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘ ʙʽʟʜʽ ץʦʨʰʘסʘʥ ᴅʣʝʤʜʝè. 

çʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ  ʝʩʝʧʪʝʨʽʥ Mathcad ʢᴇʤʝʛʽʤʝʥ  

ʰʳסʘʨʫè ʘʪʪʳ ʵʣʝʢʪʠʚʪʽʢ ʢʫʨʩ ʞʘʨʘʪʳʣʳʩʪʘʥʫ-ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ 10-11- ʩʳʥʳʧ 

ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ /2/. ʄʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥʽש ʥʝʛʽʟʛʽ ʪʘʨʘʫʳʥ ʳץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ʝʩʝʧʪʝʨʽʥ Mathcad ʢᴇʤʝʛʽʤʝʥ ʰʳסʘʨʫ ʘʨץʳʣʳ, ʢʦʤʧʴʶʪʝʨʜʽ ʤʘʪʝʤʘʪʠʢʘ 

ʩʘʙʘסʳʥʜʘ ץʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘסʘ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʘʨʪʪʳʨʫסʘ 

ʙʦʣʘʜʳ. ᴄʜʝʪʪʝ ʞʦסʘʨʳ ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳ ʤʘʪʝʤʘʪʠʢʘ ʧᴅʥʽʥ ץʳʟʳץʩʳʟ, ײץʨסʘץ ʝʩʝʧʪʝʫʣʝʨ ʢᴇʧ ʫʘץʳʪ 

ʘʣʘʜʳ ʜʝʧ ʝʩʝʧʝʪʝʡʜʽ. ᴆʡʪʢʝʥʽ ʝʩʝʧʪʝʫʣʝʨʜʽש ʢᴇʧʪʽʛʽ, ʙʽʨ ʝʩʝʧʪʽ ʰʳסʘʨʫסʘ ʢʝʪʝʪʽʥ ʫʘץʳʪʪʳײ שʟʘץʪʳסʳ, 
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ʩʦʥʳʤʝʥ ץʘʪʘʨ, ʦץʫʰʳʣʘʨʜʘʥ ʪʳסשʳʣʳץʪʳ ʞײʤʳʩ ʞʘʩʘʫ, ʙʘʩʪʘסʘʥ ʝʩʝʧʪʝʫʜʽ ʩʦשʳʥʘ ʜʝʡʽʥ ʪʦʣʳץ 

ʘʷץʪʘʫ, ʝʩʝʧʪʽש ʛʨʘʬʠʢʘʣʳץ ʰʝʰʽʤʽʥ ʪʘʙʫ ʩʠʷץʪʳ ʤʘʪʝʤʘʪʠʢʘʥʳש ᴇʟʽʥʝ ʪᴅʥ ץʠʳʥʰʳʣʳץʪʘʨʳ ʙʘʨ.    

ɹײʣ ʵʣʝʢʪʠʚʪʽʢ ʢʫʨʩ ʤʘʪʝʤʘʪʠʢʘ ʤʝʥ ʠʥʬʦʨʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʠʥʪʝʛʨʘʮʠʷʩʳʥʘ ץʘʪʳʩʪʳ 

ʤᴅʩʝʣʝʣʝʨʜʽש ʰʝʰʽʤʽʥ ʪʘʙʫסʘ ʙʘסʳʪʪʘʣסʘʥ.   ʆץʫʰʳʣʘʨ ץʘʨʘʧʘʡʳʤ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨʜʝʥ 

ʙʘʩʪʘʧ,  ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ʙʦʡʳʥʰʘ ץʘʨʘʧʘʡʳʤ ʩʪʘʪʠʩʪʠʢʘʣʳץ ץʘʪʘʨ, ʞʠʽʣʽʢ ʢʝʩʪʝʩʽ, 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʞʠʽʣʽʢʪʽש ʢʝʩʪʝʩʽ, ʙʘסʘʥʜʳץ ʜʠʘʛʨʘʤʤʘʣʘʨ, ʧʦʣʠʛʦʥ, ʜᴇשʛʝʣʝʢ ʜʠʘʛʨʘʤʤʘʣʘʨ, 

ʛʠʩʪʦʛʨʘʤʤʘʣʘʨ ʩʘʣʫ ʝʩʝʧʪʝʨʽʥ ʦʨʳʥʜʘʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʟʝʨʪʪʝʫʛʝ ʜʝʡʽʥʛʽ ʞײʤʳʩʪʘʨʜʳ Mathcad 

ʞװʡʝʩʽʥʜʝ ʦʨʳʥʜʘʡʜʳ. ɸʪʘʣסʘʥ ʢʫʨʩʪʳ ʦץʳʧ-װʡʨʝʥʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʧʘʢʝʪʪʽ ץʦʣʜʘʥʫ ʜʘסʜʳʩʳ, ʳץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ ʝʩʝʧʪʝʫʣʝʨʽʥ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʙʽʣʽʢʪʽʣʽʛʽ ץʘʣʳʧʪʘʩʘʜʳ.  

ɸʣ, çʓץʪʠʤʘʣʜʳץ ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘ ʙʽʟʜʽ ץʦʨʰʘסʘʥ ᴅʣʝʤʜʝè ʜʝʧ ʘʪʘʣʘʪʳʥ ʵʣʝʢʪʠʚʪʽʢ ʢʫʨʩʪʘ 

 ʦʣʜʘʥʙʘʣʳץ ,ʳʣʳʤʜʘ ʜʘס שʩʪʘʪʠʩʪʠʢʘʥʳ ץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץʪʠʤʘʣʜʳץʘʟʽʨʛʽ ʢʝʟʜʝ ʳץ

ʩʘʣʘʣʘʨʜʘ ʜʘ ʤʘשʳʟʜʳ ʨʦʣʴ ʘʪץʘʨʘʪʳʥʳ ʢᴇʨʩʝʪʽʣʝʜʽ [3]. ʄʳʩʘʣʳ, ʢʦʤʙʠʥʘʪʦʨʠʢʘʣʳץ ᴅʜʽʩʪʝʨ 

ʪʨʘʥʩʧʦʨʪʪʳץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫʜʝ, ʢʝʩʪʝʣʝʨ, ᴇʥʜʽʨʽʩʪʽʢ ʞʦʩʧʘʨʣʘʨ  ײץʨʘʩʪʳʨʫʜʘ ʞᴅʥʝ ᴇʥʽʤʜʽ ᴇʪʢʽʟʫ 

ʤᴅʩʝʣʝʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥʳ ʘʡץʳʥ. 

ɸʪʘʣסʘʥ ʵʣʝʢʪʠʚʪʽʢ ʢʫʨʩʪʘʨ ʳץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘʥʳש 

ʪװʨʣʽ ʩʘʣʘʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʳʥ ʘʰʫסʘ, ʦץʫʰʳʣʘʨʜʳש ʙʽʣʽʤʽʥ ʞʝʪʽʣʜʽʨʫʛʝ, ʳץʪʠʤʘʣʜʳץ ʠʥʪʫʠʮʠʷʩʳʥ, 

ʢʦʤʙʠʥʘ-ʪʦʨʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥʽʥ ʢᴇʨʩʝʪʪʽ.  

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞװʨʛʽʟʽʣʛʝʥ ʞײʤʳʩʪʘʨ ʥᴅʪʠʞʝʣʝʨʽ ʦʩʳʣʘʡʰʘ ʳץʪʠʤʘʣʜʳץ-ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʤʘʪʝʨʠʘʣʜʘʨʜʳ    ᴅʨ ʙʘסʳʪ ʙʦʡʳʥʰʘ ʩײʨʳʧʪʘʧ ʘʣʫ ʘʨץʳʣʳ ʩʪʦʭʘʩʪʠʢʘ ʩʘʣʘʩʳʥ ʦץʳʪʫ ʢᴅʩʽʧʪʽʢ-

 ʘʨʳסʘ, ʞʦסʘʣʳʧʪʘʩʪʳʨʫץ ʜʳʣʘʨʳʥסʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘ שʫʰʳʣʘʨʜʳץʘ, ʦסʳʪʪʳ ʽʩʢʝ ʘʩʳʨʫסʦʣʜʘʥʙʘʣʳ ʙʘץ

ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥ ʩʳʥ ʪײʨסʳʩʳʥʘʥ ʦʡʣʘʫסʘ, ʦʣʘʨʜʳש ʞʘʣʧʳ ʤʘʪʝʤʘʪʠʢʘסʘ ʜʝʛʝʥ ʪʘʥʳʤʜʳץ 

 .ʘʪʪʳץʘ ʙʦʣʘʪʳʥʳʥ ʙʘʡסʪʘʨʳʥ  ʘʨʪʪʳʨʫץʫʰʳʣʳסʳʟʳץ

 

ᴄʜʝʙʠʝʪ 

1.ʊײʨʞʽʛʽʪʦʚʘ נ.ɾ. ʊʝʭʥʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ 10-11 ʩʳʥʳʧʪʘʨʜʘ  ʳץʪʠʤʘʣ-ʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ  ʵʣʝʤʝʥʪʪʝʨʽʥ ʦץʳʪʫʜʳש ᴅʜʽʩʪʝʤʝʣʽʢ  ʝʨʝʢʰʝʣʽʢʪʝʨʽ. - ɸʣʤʘʪʳ, 2000, - 129 

ʙʝʪ. 

2.ɹʝʨʠʢʭʘʥʦʚʘ ɻ.ɽ., ɹʝʢʤʦʣʜʘʝʚʘ ʈ.ɹ. ʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʩʪʘʪʠʩʪʠʢʘ 

ʝʩʝʧʪʝʨʽʥ  Mathcad ʢᴇʤʝʛʽʤʝʥ ʰʳסʘʨʫ. 2010.  100 ʙʝʪ. 

3.ʈʘʭʳʤʙʝʢ ɼ., ɹʝʨʠʢʭʘʥʦʚʘ ɻ.ɽ. ʓץʪʠʤʘʣʜʳץ ʞᴅʥʝ ʩʪʘʪʠʩʪʠʢʘ ʙʽʟʜʽ ץʦʨʰʘסʘʥ ᴅʣʝʤʜʝ.  

ɾʘʨʘʪʳʣʳʩʪʘʥʫ-ʤʘʪʝʤʘʪʠʢʘʣʳץ ʙʘסʳʪʪʘסʳ ʞʦסʘʨʳ ʩʳʥʳʧ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʵʣʝʢʪʠʚʪʽʢ 

ʢʫʨʩ.2009. 72 ʙʝʪ. 

 

ʈʆʃʔ  ʀ ʄɽʉʊʆ ʊɽʆʈʀʀ ɺɽʈʆʗʊʅʆʉʊɽʁ ʀ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʉʊɸʊʀʉʊʀʂʀ 

ɺ ʈɸɿʃʀʏʅʓʍ ʆɹʃɸʉʊʗʍ 

ɻ.ɽ. ɹʝʨʠʢʭʘʥʦʚʘ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʩʪʦ, ʨʦʣʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. 

 

THE ROLE AND PLACE OF PROBABILITY THEORY AND MATHEMATICAL 

STATISTICS IN VARIOUS FIELDS  

G.E.Berikkhanova 

 

The place, role and significance of probability theory and mathematical statistics  in the various 

fields of modern science are considered in this article. 

 

 

 

 

 

 

 

 

 

 



71 
 

ᴄʆɾ: 612.821 ï 052.63 

ɼ.ʂ. ɻʦʪʤʘʥ, ɿ.ɺ.ɸʙʜʠʰʝʚʘ 

ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ 

 

ʉʊʋɼɽʅʊʊɽʈɼɯר ɿɽʁɯʅ ɽʈɽʂʐɽʃɯɻɯʅ ɿɽʈʊʊɽʋ 

 

ɸʥʥʦʪʘʮʠʷ: ʄʘϨʘʣʘʜʘ ʉʝʤʝʡ ϨʘʣʘʩʳʥʳϬ ʐϸʢϸʨʽʤ ʘʪʳʥʜʘϤʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ 

ʦϨʠʪʳʥʙʽʨʽʥʰʽ ʞϸʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʽϬ ʟʝʡʽʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽϬ ʥϸʪʠʞʝʣʝʨʽ, ʩʦʥʳʤʝʥ 

Ϩʘʪʘʨ ʟʝʡʽʥʥʽϬ ʰʦϤʳʨʣʘʥʫʳ ʤʝʥ ʟʝʡʽʥ ʢϺʣʝʤʽʥʽϬ ʩʘʣʳʩʪʳʨʤʘʣʳ ʢϺʨʩʝʪʢʽʰʪʝʨʽ ʢϺʨʩʝʪʽʣʛʝʥ. 

 

ʂʽʣʪʪʽʢ ʩϺʟʜʝʨ: ʩʪʫʜʝʥʪʪʽϬ ʟʝʡʽʥʽ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳϨ ʝʨʝʢʰʝʣʽʢʪʝʨ, ʟʝʡʽʥʥʽϬ ʢϺʣʝʤʽ, 

ʟʝʡʽʥʥʽϬ ʰʦϤʳʨʣʘʥʫʳ, ʟʝʡʽʥʜʽ ʟʝʨʪʪʝʫ ϸʜʽʩʪʝʤʝʩʽ. 

 

 .ʜʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳשʪʝʨʝ שʙʽʣʽʤʽʥʽ שʳ ʞʘʩʪʘʨʜʳסʙʦʣʘʰʘ שʜʝ ʪᴅʫʝʣʩʽʟ ʝʣʽʤʽʟʜʽשʘʟʽʨʛʽ ʢʝʟʝפ

ɹʽʣʽʤʜʽ, ʞʘʥ-ʞʘץʪʳ ץʘʙʽʣʝʪʪʽ ײʨʧʘץ ʝʣʽʤʽʟʜʽש ʪʝשʜʝʩʽ ʞʦץ, ʙʘסʘ ʞʝʪʧʝʩ ץʘʟʳʥʘʩʳ ʙʦʣʳʧ ʦʪʳʨ. ɹװʛʽʥʛʽ 

ʪʘשʜʘ ʧʩʠʭʦʣʦʛʠʷ סʳʣʳʤʳʜʘʨʳʥʳש ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽ ï ʞʝʢʝ ʪײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ʞʘʥ-

ʞʘץʪʳ ʜʘʤʳʪʫ, ʙʽʣʽʤ ʙʝʨʫ, סʳʣʳʤʥʳש ʩʦסשʳ ʞʝʥʪʽʩʪʽʢʪʝʨʽʥ ץʦʣʜʘʥʜʳʨʳʧ, ʰʳסʘʨʤʘʰʳʣʳץ 

ʞײʤʳʩʪʘʨסʘ ʪʘʨʪʫʜʘ, ʨʫʭʘʥʠ ʙʘʡ ʘʟʘʤʘʪ ʝʪʽʧ ʜʘʡʳʥʜʘʫʜʳש ʤʘשʳʟʳ ʟʦʨ [1]. 

        ɿʝʡʽʥʜʽ ʧʘʡʜʘ ʙʦʣʫʳ ʞʘסʳʥʘʥ ʟʝʨʪʪʝʫ ʙʽʨʽʥʰʽʜʝʥ ʩʘʥʘʥʳש ʙʽʨʜʝʥ-ʙʽʨ ʥʘץʪʳ-

ʧʩʠʭʦʣʦʛʠʷʣʳץ ʪʝʦʨʠʷʩʳ ʙʦʣʳʧ ʢʝʣʜʽ.ɸʣסʘʰץʳʜʘ ʟʝʡʽʥʜʽ ʟʝʨʪʪʝʫ ʜᴅʣ ʦʩʳ ʩʘʥʘʥʳש ʠʥʜʠʚʠʜʫʘʣʜʳץ 

ʤᴅʩʝʣʝʣʝʨʽʥʽש ʢʦʥʪʝʢʩʪʽʥʝ ץʘʪʳʩʪʳ ʙʦʣʜʳ. ɾʘʣʧʳ ʧʩʠʭʦʣʦʛʠʷʜʘ ʟʝʡʽʥ ʤᴅʩʝʣʝʣʝʨʽ ʞʘʥ-ʞʘץʪʳ 

 ʢᴇʧ שʪʘʤʘʣʘʨʳʥʳץʨʣʽ ʘʥʳװᴅʨ ʪ שʣ ʟʝʡʽʥʥʽײʩʝʪʽʥʽ ʙװʙʽʨʽʥʰʽ ʢᴇʟʛʝ ʪ שʪʘʥʜʘ ʝץʘʥ.  ʉʦʥʜʳסʘʨʘʩʪʳʨʳʣץ

ʙʦʣʫʳ. ɿʝʡʽʥʜʽ ʟʝʨʪʪʝʫʜʝ ᴅʨ ʪװʨʣʽ ʪᴅʩʽʣʜʝʨʜʽ ץʘʣʘʡʜʘ ʞװʡʝʣʝʫʛʝ ʪʳʨʳʩʫ װʰʽʥ ʟʝʡʽʥʽʥʽש ᴅʨ ʪװʨʣʽ 

ʪʝʦʨʠʷʣʘʨʳʥ, ʦʩʳ ʤᴅʩʝʣʝʣʝʨʜʽש ʟʝʨʪʪʝʫ ʪʘʨʠʭʳʥ ץʘʨʘʩʪʳʨסʘʥ ʞᴇʥ.  

ᴆʟ ʫʘץʳʪʳʥʜʘ ʦʨʳʩ ʧʩʠʭʦʣʦʛʳ ʅ.ʅ.ʃʘʥʛʝ ʩʦʣ ʫʘץʳʪʪʘסʳ ʬʠʣʦʩʦʬʠʷʣʳץ ʞᴅʥʝ ʧʩʠʭʦʣʦʛʠʷʣʳץ 

ᴅʜʝʙʠʝʪʪʝʨʜʝʥ ʦʨʳʥ ʘʣסʘʥ ʟʝʡʽʥʥʽש ʥʝʛʽʟʛʽ ʪʝʦʨʠʷʣʘʨʳʥʳש ʞװʡʝʣʽʣʽʛʽʥ ʪʝʢʩʝʨʽʧ, ʥʝʛʽʟʛʽ ʩʝʛʽʟ 

ʪʝʦʨʠʷʥʳ ʙᴇʣʜʽ. 

1. ɿʝʡʽʥ ץʦʟסʘʣʳʩץʘ ʙʝʡʽʤʜʝʣʫʜʽש ʥᴅʪʠʞʝʩʽ. 

2. ɿʝʡʽʥ ʩʘʥʘ ʢᴇʣʝʤʽʥʽש ʰʝʢʪʝʫʽ. 

3. ɿʝʡʽʥ ʵʤʦʮʠʷʥʳש ʥᴅʪʠʞʝʩʽ. 

4. ɿʝʡʽʥ ʘʧʧʝʨʮʝʧʮʠʷʥʳש ʥᴅʪʠʞʝʩʽ. 

5. ɿʝʡʽʥ ʞװʡʢʝ ʪʽʪʽʨʢʝʥʜʽʨʛʽʰʪʝʨʽʥʽש ʥᴅʪʠʞʝʩʽ. 

6. ɿʝʡʽʥ ʝʨʝʢʰʝ ʙʝʣʩʝʥʜʽʣʽʢ, ʞʘʥ ץʘʙʣʝʪʽʥʽש ʥᴅʪʠʞʝʩʽ. 

7. ɿʝʡʽʥ ʽʩ-ᴅʨʝʢʝʪ ʪװʨʣʝʨʽʥʽש ʙʽʨʽ. 

8. ɿʝʡʽʥ ʞװʡʢʝ ʪʝʞʝʣʫʣʝʨʽʥʽש ʥᴅʪʠʞʝʩʽ. 

ɿʝʡʽʥʥʽש ʦʩʳ ʪʝʦʨʠʷʩʳʥ ץʳʩץʘʰʘ ץʘʨʘʩʪʳʨʫʜʳש ᴇʟʽʥʜʝ ʟʝʨʪʪʝʫ ʢᴇʨʽʥʽʩʽʥʽש ʩʠʧʘʪʳʥʜʘ ʢᴇʧ 

ʞʦʩʧʘʨʣʳץʪʳש ʞʘʪץʘʥʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ [2]. 

 ʋ.ɼʞʝʤʩ ʟʝʡʽʥʜʽ ʪʦʣʳץʪʘʡ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʰʘʨʪץʘ ʪᴅʫʝʣʜʽ ʧʩʠʭʠʢʘʣʳץ ʧʨʦʮʝʩʩ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʘʜʳ. ɾᴅʥʝ ʦʣ ʟʝʡʽʥ ʦʙʲʝʢʪʽʣʝʨʽʥʽש ʩʦʣʘʡ ʘʥʳץʪʘʣʘʪʳʥʳʥʘ ʩʝʥʽʤʜʽ [3]. 

ʉʪʫʜʝʥʪʪʽʢ ʰʘץʪʳ ʘʜʘʤʥʳש ʙʘʩץʘ ʞʘʩ ʢʝʟʝשʜʝʨʽʥʝʥ ʙᴇʣʽʧ ʘʣʳʧ, ᴇʟʽʥʰʝ ᴅʣʝʫʤʝʪʪʽʢ-

ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʘʫʳʤʜʘʩʪʳץ ʨʝʪʽʥʜʝ ʪʝʨʝש ᴅʨʽ ʘʫץʳʤʜʳ ʟʝʨʪʪʝʛʝʥ ʧʨʦʬʝʩʩʦʨ ɹ.ɻ. ɸʥʘʥʴʝʚ ʙʘʩʪʘסʘʥ 

ʧʩʠʭʦʣʦʛʪʘʨ ʤʝʢʪʝʙʽ. ᴆʟ ʟʝʪʪʝʫʣʝʨʽʥʜʝ ʩʪʫʜʝʥʪʪʽʢ ʰʘץ ʜʝʧ ʥʝʛʽʟʽʥʝʥ 18-25 ʞʘʩ ʘʨʘʣʳסʳ ʜʝʧ ʘʣסʘʥ. 

ʆʣʘʨʜʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙײʣ ʰʘץʪʘ ʘʜʘʤ ʠʥʪʝʣʣʝʢʪʽʩʽʥʽש ʝש ʞʦסʘʨסʳ ʜʘʤʫ ʢʝʟʝשʽ ʙʦʣʘʪʳʥʜʳסʳʥ, 

ʦʥʳש ʘʩʘ ʢװʨʜʝʣʽ ᴅʨʽ ʘʜʘʤʥʳש ʞʝʢʝ ʙʦʣʤʳʩʳʥʘ ʪᴅʥ ʝʨʝʢʰʝʣʽʛʽ ʞᴅʥʝ ᴇʟʛʝʨʤʝʣʽ ʢʝʣʝʪʽʥʜʽʛʽʥ 

ʢᴇʨʩʝʪʽʣʛʝʥ. ʄʳʩʘʣʳ, 18-20 ʞʘʩʪʘסʳʣʘʨʜʳש ʢᴇʨʫ, ʝʩʪʫ, ץʠʤʳʣ-ץʦʟסʘʣʳʩ ʩʝʟʛʽʰ ʨʝʮʝʧʨʦʣʘʨʳ ʝש 

ʞʦסʘʨʳ ʜᴅʨʝʞʝʜʝ, ʷסʥʠ ʤʘʢʩʠʤʘʣʜʳ ץʘʩʠʝʪʢʝ ʠʝ ʙʦʣʘʜʳ. ʂᴇʨʫ ʢʝשʽʩʪʽʛʽʥʽש ʢᴇʣʝʤʽ 20-29 ʞʘʩ 

ʘʨʘʣʳסʳʥʜʘסʳ ᴇʟʽʥʽש ʤʘʢʩʠʤʘʣʜʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʞʝʪʝʜʽ. ɿʝʡʽʥʥʽש ʢᴇʣʝʤʽʥʽש ʘʫʳʩʫʳ, ʷסʥʠ 

ʪʘʣʜʘסʳʰʪʳסʳ 18 ʞʘʩʪʘʥ 33-ʢʝ ʜʝʡʽʥ ץʘʨץʳʥʜʳ ᴇʩʽʧ-ʜʘʤʳʧ, 34 ʞʘʩʪʘʥ ʢʝʡʽʥ ʦʣʘʨ ʪᴇʤʝʥʜʝʡ 

ʙʘʩʪʘʡʪʳʥʳ ʘʥʳץʪʘʣʜʳ. ɸʣ ʟʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫʳ ʤʝʥ ʪײʨʘץʪʘʥʫʳ ʙʦʣʘʨ-ʙʦʣʤʘʩ סʘʥʘ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʠʝ 

ʙʦʣʘʪʳʥʳ ʟʝʨʪʪʝʣʛʝʥ [4]. 

ɸʜʘʤʥʳש ʞʘʩ ʰʘץʪʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʬʫʥʢʮʠʷʣʘʨʜʳש ʜʘʤʫʳ ᴇʪʝ 

ʢװʨʜʝʣʽ ץʘʨʘʤʘ-ץʘʡʰʳʣʳץʪʘ ʙʦʣʘʜʳ. ʆʣ ᴇʟʛʝʨʽʩʪʝʨ ʘʜʘʤʥʳש ʝשʙʝʢ ᴅʨʝʢʝʪʽ ʤʝʥ ʧʨʘʢʪʠʢʘʣʳץ 

ʪᴅʞʽʨʠʙʝʩʽʥʝ ʪᴅʫʝʣʜʽ ʙʦʣʘ ʢʝʣʽʧ, ʦʥʪʦʛʝʥʝʪʠʢʘʣʳץ ʜʘʤʫ ʟʘשʜʳʣʳץʪʘʨʳʥ ʙʝʡʥʝʣʝʡʜʽ [5]. 

ʉʪʫʜʝʥʪʪʝʨʜʽש ʬʫʥʢʮʠʦʥʘʣʜʳ ʞʘסʜʘʡ ʦץʫ װʨʜʽʩʽʤʝʥ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. ʄᴇʣʰʝʨʣʽ ʞװʢʪʝʤʝ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨʜʳץ שʘʥ ʘʡʥʘʣʫ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʽʛʽ ʙʘʡץʘʣסʘʥ. ɸʣ ʙײʣʰʳץ  ʝʪʢʝ ʩʘʣʤʘץ ʪװʩʽʨʫ 

ʙʦʡʳʥʰʘ ʞײʤʳʩ ʽʩʪʝʫ ʪʳʥʳʩ ʘʣʫ ʞװʡʝʩʽʥʽש ᴇʟʛʝʨʽʩʪʝʨʽʥʝ ᴅʢʝʣʛʝʥ. ᴄʨ ʪװʨʣʽ ʦץʫ ʦʨʳʥʜʘʨʳʥʳש 

ʩʪʫʜʝʥʪʪʝʨʽʥʝ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʦʣʘʨʜʳש ʘʡʪʘʨʣʳץʪʘʡ ʘʫʨʫ ʪװʨʣʝʨʽ 
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ʘʥʳץʪʘʣסʘʥ. ʆʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʪᴇʤʝʥʛʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʜʝ ʢᴇʧʪʝʧ ʙʘʡץʘʣסʘʥ. ɸʫʨʫ ʪװʨʣʝʨʽʥʽש 

ʢᴇʧʪʽʛʽ, ʩʪʫʜʝʥʪʪʝʨʜʽש ʩʘʙʘץץʘ ʜʝʛʝʥ ʟʝʡʽʥʽʥʝ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʜʽ. ɾʦסʘʨסʳ ʦץʫ ʦʳʨʥʜʘʨʳʥʜʘ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ʜʝʥʩʘʫʣʳסʳʥʘ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥʽש ʙʽʨ ʤʘשʳʟʜʳ ʩʘʣʘʩʳ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫʳ 

ʢʝʨʢ[6, 7]. 

ʉʪʫʜʝʥʪʪʽʢ ʰʘץ ʦʣ ʘʜʘʤ ʙʘʣʘʩʳʥʳש ʘʜʘʤ ʙʦʣʳʧ, ʪײʣסʘ ʙʦʣʳʧ ץʘʣʳʧʪʘʩʫʳʥʳש ʥʝʛʽʟʛʽ ʢʝʟʝשʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʢʝʟʝשʜʝ ʞʘʩʪʘʨʜʳש ʘʣʫʘʥ ʪװʨʣʽ ʥᴅʨʩʝʣʝʨʛʝ ʳʥʪʘ-ʳץʳʣʘʩʪʘʨʳʥʳש ʘʨʪʫʳ ʞʦסʘʨʳ 

ʜʝשʛʝʡʜʝ ʙʦʣʘʪʳʥʳ ʘʥʳץʪʘʣסʘʥ. ʆʣʘʨʜʳש ʩʪʫʜʝʥʪʪʽʢ ʢʝʟʜʝ ᴅʨ ʽʩʪʝ װʣʢʝʥ ʪʘʙʳʩʪʘʨסʘ ʞʝʪʫʽ 

ʙʘʡץʘʣʘʪʳʥʳ ʟʝʨʪʪʝʣʛʝʥ: ʩʧʦʨʪʪʘ, ᴇʥʝʨʜʝ, סʳʣʳʤʜʘ, ʪʝʭʥʠʢʘ ʩʘʣʘʣʘʨʳʥʜʳ ʞᴅʥʝ ʪ.ʙ. [8]. 

ʉʪʫʜʝʥʪʪʝʨʜʽש ᴇʟ ʝʨʢʽʤʝʥ ʪʘשʜʘʧ ʘʣסʘʥ ʢᴅʩʽʙʽʥʝ ʜʝʛʝʥ ײץʰʪʘʨʣʳץ, ʩʦʣ ʢᴅʩʽʧʢʝ ʜʝʛʝʥ ʪʦʣʳץ ʠʝ 

ʙʦʣʘʤ ʜʝʛʝʥ ʦʡ ʩʘʥʘʩʳʥ, ᴅʨʝʢʝʪʽʥ ʙʘסʳʪʪʘʫ ʞᴅʥʝ ʦʩʳ ʙʘסʳʪʳʥʜʘסʳ ʪײʨʘץʪʳʣʳץ ץʘʩʠʝʪʽ ʥʝʛʽʟʛʽ ᴅʨʝʢʝʪʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʛʝʨ ʩʪʫʜʝʥʪ ʙʦʣʘʰʘץ ʢᴅʩʽʙʽʥ ʜײʨʳʩ ʪʘשʜʘʡ ʘʣʩʘ, ײʥʘʪʩʘ, ʩװʡʩʝ ʦʥʳש ʦץʫסʘ ʜʝʛʝʥ 

ʳʥʪʘ-ʳץʳʣʘʩʳ ʜʘ ײץʰʪʘʨʣʳסʳ ʜʘ ʞʦסʘʨʳ ʙʦʣʘʜʳ. ɸʣ ʙײʣ ʞʦʣʜʘ ץʘʪʝʣʝʩʩʝ, ʙʦʣʘʰʘץ ʤʘʤʘʥʜʳסʳ 

ʪʫʨʘʣʳ ʤʘסʣײʤʘʪʪʘʨʳ ʘʟ ʙʦʣʩʘ, ʦʥʜʘ ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘ-ʳץʳʣʘʩʳ ʜʘ ʪᴇʤʝʥ ʙʦʣʘʜʳ. ʂᴇʧʪʝʛʝʥ ʟʝʨʪʪʝʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʥʝʛʽʟʽʥʝʥ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫסʘ ʜʝʛʝʥ ʳʥʪʘ-ʳץʳʣʘʩʪʘʨʳʥʳש ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ 

ʙʦʣʘʪʳʥʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦʥʜʳץʪʘʥ ʦʩʳ ʳʥʪʘʥʳ ʞʦסʘʣʪʧʘʡ ʘʩץʘץʪʘʪʘ ʪװʩʫʽ װʰʽʥ ʦʣʘʨʜʳש ʦץʫ 

ʙʘʨʳʩʳʥʜʘ ʟʝʡʽʥʽ ʤʝʥ ʝʩʪʝ ʩʘץʪʘʫ ץʘʙʽʣʝʪʽʥ ץʘʜʘסʘʣʘʧ, ʙʘץʳʣʘʧ ʦʪʳʨסʘʥ ʜײʨʳʩ [9]. 

ɿʝʨʪʪʝʫ ʤʘץʩʘʪʳ: ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ ʦץʠʪʳʥ 

ʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʽש  ʟʝʡʽʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʥʳץʪʘʫ.  

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ: ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʙʽʨʽʥʰʽ 

ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽ. 

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ: 

        1.ʊʝʩʪʪʽʢ ʢʝʩʪʝ ʢᴇʤʝʛʽʤʝʥ ʟʝʡʽʥʥʽש ʢᴇʣʝʤʽʥ ʘʥʳץʪʘʫ. 

        2.ʄʶʥʩʪʝʨʙʝʨʛ ᴅʜʽʩʽ ʘʨץʳʣʳ ʟʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫʳʥ ʘʥʳץʪʘʫ. 

1. ɿʝʡʽʥʥʽש ʢᴇʣʝʤʽʥ ʟʝʨʪʪʝʫ.ʉʘʥʜʘʨʜʳ ʦʨʥʘʣʘʩʪʳʨʫ ᴅʜʽʩʪʝʤʝʩʽ. 

ɾʝʢʝ ʪײʣסʘʥʳ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʟʝʨʪʪʝʫ ʦʥʳש ʧʩʠʭʠʢʘʣʳץ ʞᴅʥʝ ʘץʳʣ-ʦʡ 

ʩʘʧʘʣʘʨʳʥ, ʙʦʣʘʰʘץ ʤʘʤʘʥʜʳץʪʘʨʳʥʘ ʜʝʛʝʥ ʙʝʡʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʧ ʙʝʨʫʛʝ ʞᴅʥʝ ʦʣʘʨʜʳש ʞʝʢʝʣʝʛʝʥ 

ʙᴇʣʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ʪʫʨʘʣʳ ײʩʳʥʳʩ-ʢʝשʝʩʪʝʤʝʣʝʨ ʙʝʨʫ װʰʽʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ʉʪʫʜʝʥʪʪʝʨʜʽש ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʟʝʨʪʪʝʫ ʤʘץʩʘʪʳʥʜʘ ʟʝʡʽʥ ʤʝʥ ʞʘʜʳʥʳ 

ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʘʣʳʥʜʳ. ɿʝʡʽʥʜʽ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʟʝʡʽʥʜʽ ʙᴇʣʫ ץʘʙʽʣʝʪʽʥ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʜʽ. 

ɿʝʡʽʥʜʽ ʙᴇʣʫ ʦʣ ʙʽʨ ʫʘץʳʪʪʘ ʙʽʨʥʝʰʝ ʽʩ-ᴅʨʝʢʝʪʢʝ ץʘʙʽʣʝʪʪʽʣʽʢʪʽ ʢᴇʨʩʝʪʝʪʽʥ ᴅʜʽʩ. ɿʝʡʽʥʜʽ ʙᴇʣʫ 

 ʣ ᴅʜʽʩ ʙʦʡʳʥʰʘײʘʨʘʩʪʳʨʳʣʜʳ. ɹץ ʩʘʪʳʥʜʘ çʉʘʥʜʘʨʜʳ ʦʨʥʘʣʘʩʪʳʨʫè ᴅʜʽʩʽץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʤʘץ

 ʘ ʜʝʡʽʥʛʽ ʩʘʥʜʘʨס-ʘʥ 1-ʜʝʥ 99ץʽʰʽʥʜʝ ʨʝʪʩʽʟ ʦʨʥʘʣʘʩ שʪʳ ʢʝʩʪʝ ʙʝʨʽʣʝʜʽ, ʦʣ ʢʝʩʪʝʥʽץʷʰʳײ 25

ʞʘʟʳʣʘʜʳ. 

ɸʣ ʟʝʨʪʪʝʣʫʰʽʛʝ ʪʘʟʘ 25 ײʷʰʳץʪʳ ʢʝʩʪʝ ʙʝʨʽʣʝʜʽ. ʉʦʣ ʢʝʩʪʝʛʝ ʟʝʨʪʪʝʣʫʰʽ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ 

ʙʝʨʽʣʛʝʥ ʩʘʥʜʘʨʜʳ ᴇʩʫ ʨʝʪʽʤʝʥ ʦʨʥʘʣʘʩʪʳʨʫʳ ʢʝʨʝʢ. ɽʛʝʨ ʩʪʫʜʝʥʪ ʞײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʙʝʣʛʽʣʽ ʙʽʨ 

ʩʘʥʜʳ ײʤʳʪʳʧ ʢʝʪʩʝ ʢʝʣʝʩʽ ʪʦʨסʘ ʞʘʟʫʳʥʘ ʙʦʣʘʜʳ, ʙʽʨʘץ ʦʣ ʩʘʥʜʳ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʰʝשʙʝʨʤʝʥ ץʦʨʰʘʧ 

ʙʝʣʛʽʣʝʥʫʽ ץʘʞʝʪ. ɸʪʘʣסʘʥʜʘʡ ʙʝʣʛʽʣʝʥʛʝʥ ʞʘסʜʘʡʜʘ ʙײʣ ץʘʪʝ ʙʦʣʳʧ ʝʩʝʧʪʝʣʤʝʡʜʽ. ɾײʤʳʩ ʙʘʨʳʩʳʥʘ 2 

ʤʠʥʫʪ ʫʘץʳʪ ʙʝʨʽʣʝʜʽ. ɿʝʡʽʥʥʽש ʙᴇʣʽʥʫʽ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʬʦʨʤʫʣʘʤʝʥ ʝʩʝʧʪʝʣʽʥʝʜʽ:  

ɿɹ = (ʈ-ɺ) / t 

P ï ײʷʰʳץץʘ ʦʨʥʘʪʳʣסʘʥ ʩʘʥʜʘʨʜʳש ʞʠʳʥʪʳסʳ;  

B ï ץʘʪʝʣʝʨʽʥʽש ʞʠʳʥʪʳסʳ;  

t ï ʞײʤʳʩʪʳ ʦʨʳʥʜʘʫסʘ ʞײʤʩʘʣסʘʥ ʫʘץʳʪ, ʝʛʝʨ ʦʣ ʙʝʨʽʣʛʝʥ ʫʘץʳʪʪʘʥ ʞʳʣʜʘʤ ʦʨʳʥʜʘʩʘ ʥʝʤʝʩʝ 

2 ʤʠʥʫʪ ʜʝʧ ʙʝʨʽʣʛʝʥ ʫʘץʳʪ ʘʣʳʥʘʜʳ.  

 2.ɿʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫʳʥ ʘʥʳץʪʘʫ.ʄʶʥʩʪʝʨʙʝʨʛ ᴅʜʽʩʪʝʤʝʩʽ. 

ɹײʣ ᴅʜʽʩʪʝʤʝʥʽ XIX סʘʩʳʨʜʳש ʘʷסʳ ʤʝʥ  XXסʘʩʳʨʜʳש ʙʘʩʳʥʜʘ ᴇʤʽʨ ʩװʨʛʝʥ ʥʝʤʽʩ סʘʣʳʤʳ - 

ɻʫʛʦ ʄʶʥʩʪʝʨʙʝʨʛ  ײץʨʘʩʪʳʨסʘʥ.ʉʪʫʜʝʥʪʪʝʨʛʝ ᴅʨʽʧʪʝʨ ץʘʪʘʨʳ ʘʨʘʩʳʥʜʘ ᴅʨ ʪװʨʣʽ ʩᴇʟʜʝʨ 

ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ ʙʣʘʥʢʽ ʪʘʨʘʪʳʣʘʜʳ. ʉʦʣ ᴅʨʽʧʪʝʨ ץʘʪʘʨʳʥ ʙʽʨʽʥʰʽ ᴅʨʽʧʪʝʥ ʝש ʩʦסשʳ ᴅʨʽʧʢʝ ʜʝʡʽʥ 

ʨʝʪʽʤʝʥ ʟʝʡʽʥ ʩʘʣʘ ץʘʨʘʩʪʳʨʳʧ ʘʨʘʩʳʥʜʘסʳ ʩᴇʟʜʝʨʜʽ ʪʘʫʳʧ ʘʩʪʳʥ ʩʳʟʳʧ ץʦʶ ʢʝʨʝʢ. 

ʉʪʠʤʫʣʜʳץ ʤʘʪʝʨʠʘʣ 

ɹʎʂתʅʀʂɺʊנɻʑʆʎɸʋɼɸʅɿɻʋʅʎɾɸרɸʃʓפʍʕʔʏɸɼɽʈɽʂʀʂɽʄ 

ʂʀʍɸʅʊʈʆɼʏʗɻʑɻʎʇʈʆʂʋʈʆʈʈɻʎɽɸɻʉɽɸɹɽʉʊɽʆʈʀʗɽʅʊʉɼ 

ɾɿɹʔɸʐɸנרʓʁʊʈʎʊɸפʋʈʐʈʆʌʐʋʁɻɿʍʊɽʃɽɼʀɼɸʈɺʆʃɼɾʐ 

ɿʍʖʕʃɻʐʔɹɼᴄʇʊɽʈʐʆɻʍɽʖʊɸרʃɾʀʇʈʋʆʐʃɸʇʊʉʃʍʕʅʀɿפ 

ɸɹʓʃɼɸʋʁʎʆʂɽʅɼʐʀɿʍʔɹɸɾɸʁʃɸʋʇʈʆʃɼɺʇʅʄɸʍɸɹɹɸʊɹ 

ʌʓʈʇʃʆʉʃɼʂʅɽʉʃɸʂᴆʈɯʅɯʉʗʏʉʀʄʊʔױʁפɾʖפʋɸʅʓʐɻʕʃʆ 

ʌʎʇʕɾɼɹɸʉɸʅʆʈɸʁʐʄɺʔʊʃɼɾʔʕɻʅɽɽʂʋʓʌʁʐʈɽʇʆʈʊɸɾɿ 

ʇʆʂɾʆʃʓʌʓɺʖʕɹʔɹɸʁפɸʋʉɿɾʐʅɸʇʌʗʏʔʑʋɺʉʂɸʇʊױʃנɸ 
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ʅᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʘʣץʳʣʘʫ. 

ɹʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʜʽש ʟʝʡʽʥ ʢᴇʣʝʤʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʩʘʥʜʘʨʜʳ ʦʨʥʘʣʘʩʪʳʨʫ 

ᴅʜʽʩʪʝʤʝʩʽ ʘʨץʳʣʳ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʙʽʨʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽ ʝʢʽʥʰʽ ʢʫʨʩ 

ʩʪʫʜʝʥʪʪʝʨʽʥʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰ ʢᴇʨʩʝʪʪʽ. 

 

                     
 

ʉʫʨʝʪ 1- ɹʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʜʽש ʟʝʡʽʥ ʢᴇʣʝʤʽʥ ʘʥʳץʪʘʫ ʥᴅʪʠʞʝʣʝʨʽ 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ ʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʝʥ 

ʤʳʥʘʜʘʡ ʥᴅʪʠʞʝ ʘʣʳʥʜʳ: ʟʝʨʪʪʝʫʛʝ ץʘʪʳʩץʘʥ ʙʽʨʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʝʥ ᴇʪʝ ʞʘץʩʳ ʜʝʛʝʥ 

ʢᴇʨʩʝʪʢʽʰʪʽ 87%-ʳ, ʞʘץʩʳ ʜʝʛʝʥ ʢᴇʨʩʝʪʢʽʰʪʽ 13%- ʳ ʢᴇʨʩʝʪʪʽ, ʦʨʪʘʰʘ ʞᴅʥʝ ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰ 

ʢᴇʨʩʝʪʢʝʥʜʝʨ ʙʦʣʤʘʜʳ, ʷסʥʠ ʙʘʨʣʳסʳ ʪʘʧʩʳʨʤʘʥʳ 100%-סʘ ʦʨʳʥʜʘʜʳ. ɽʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽ ʪᴇʤʝʥ 

ʢᴇʨʩʝʪʢʽʰ ʢᴇʨʩʝʪʧʝʩʝʜʝ, ʙʘʩץʘ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʽʨʽʥʰʽ ʢʫʨʩץʘ ץʘʨʘסʘʥʜʘ ʪᴇʤʝʥ ʙʦʣʳʧ ʢʝʣʝʜʽ, ᴇʪʝ 

ʞʘץʩʳ ʢᴇʨʩʝʪʢʽʰʽ 60%, ʞʘץʩʳ ʢᴇʨʩʝʪʢʽʰʽ 33%, ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰʽ 7% . 

ʂʝʩʪʝ 1- ɹʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʟʝʡʽʥ ʢᴇʣʝʤʽʥʽש ʩʘʣʳʩʪʳʨʤʘʣʳ ʢᴇʨʩʝʪʢʽʰʽ 

 

ʂᴇʨʩʝʪʢʽʰ ɹʽʨʽʥʰʽ ʢʫʨʩ ɽʢʽʥʰʽ ʢʫʨʩ 

ᴆʪʝ ʞʘץʩʳ 13 ʩʪʫʜʝʥʪ (87%) 9 ʩʪʫʜʝʥʪ (60%) 

ɾʘץʩʳ   2 ʩʪʫʜʝʥʪ (13%) 5 ʩʪʫʜʝʥʪ (33%) 

ʆʨʪʘʰʘ - 1 ʩʪʫʜʝʥʪ (7%) 

ʊᴇʤʝʥ  - - 

 

ʉʪʫʜʝʥʪʪʝʨʜʽש ʟʝʡʽʥ ʢᴇʣʝʤʽʥ ʩʘʣʳʩʪʳʨʜʳץ, ʝʢʽ ʢʫʨʩʪʘ ʜʘ ʪᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰ ʙʦʣʤʘʜʳ, ʙʽʨʘץ 

ʙʽʨʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʝʢʽʥʰʽ ʢʫʨʩץʘ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɹʽʨʽʥʰʽ 

ʢʫʨʩʪʘ ʦץʠʪʳʥ 13 ʩʪʫʜʝʥʪ (87%) ᴇʪʝ ʞʘץʩʳ ʞᴅʥʝ 2ʩʪʫʜʝʥʪ (13%) ʞʘץʩʳ  ʢᴇʨʩʝʪʢʽʰ ʢᴇʨʩʝʪʩʝ, ʝʢʽʥʰʽ 

ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘ9 ʩʪʫʜʝʥ (60%) סʘʥʘ ᴇʪʝ ʞʘץʩʳ, 5 ʩʪʫʜʝʥʪ (13%) ʞʘץʩʳ ,1ʩʪʫʜʝʥʪ (7%)  

ʦʨʪʘʰʘ  ʜʝשʛʝʡʜʝ ʦʨʳʥʜʘʜʳ. 

         ʉʪʫʜʝʥʪʪʝʨʜʽש ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש ʙʽʨʽ ï ʟʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫʳʥ 

ʄʶʥʩʪʝʨʙʝʨʛ ᴅʜʽʩʪʝʤʝʩʽ ʙʦʡʳʥʰʘ ʘʥʳץʪʘסʘʥʜʘ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽ ʙʽʨʽʥʰʽ ʢʫʨʩץʘ  ץʘʨʘסʘʥʜʘ 

ʞʦסʘʨʳ  ʢᴇʨʩʝʪʢʽʰ ʢᴇʨʩʝʪʪʽ. 

 

                                                  
ʉʫʨʝʪ  2 - ɹʨ̔ʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʜʝ ʟʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫʳʥ ʘʥʳץʪʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳץ שʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ ʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʝʥ 

ʤʳʥʘʜʘʡ ʥᴅʪʠʞʝ ʘʣʳʥʜʳ:ʙʽʨʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽ ʞʘץʩʳ ʢᴇʨʩʝʪʢʽʰʪʽ 27%-ʳ סʘʥʘ, ʘʣ ʝʢʽʥʰʽ ʢʫʨʩ 

87%

13%

1 ʢʫʨʩ

-ᴆʪʝ ʞʘץʩʳ -ɾʘץʩʳ

60%
33%

7%

2 ʢʫʨʩ

-ʆʨʪʘʰʘ

53%
27%

20%

1 ʢʫʨʩ

-ɾʘץʩʳ -ʆʨʪʘʰʘ

53%40%

7%

2 ʢʫʨʩ

-ʊᴇʤʝʥ
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ʩʪʫʜʝʥʪʪʝʨʽ ʞʘץʩʳ ʢᴇʨʩʝʪʢʽʰʪʽ 40%-ʳ ʢᴇʨʩʝʪʪʽ,ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰ ʝʢʽ ʪʦʧʪʘ ʜʘ ʙʽʨʜʝʡ 53%, ʪᴇʤʝʥ 

ʢᴇʨʩʝʪʢʽʰʪʽ ʙʽʨʽʥʰʽ ʢʫʨʩ 20%, ʝʢʽʥʰʽ ʢʫʨʩ 7% סʘʥʘ  ʢᴇʨʩʝʪʪʽ, ʷסʥʠ ʝʢʽʥʰʽ  ʢʫʨʩ  ʩʪʫʜʝʥʪʪʝʨʽʥʜʝ 

ʟʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫ ʜᴅʨʝʞʝʩʽ ʞʦסʘʨʳ. 

 

ʂʝʩʪʝ 3 - ɹʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʜʝ ʟʝʡʽʥ ʰʦסʳʨʣʘʥʫʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʢᴇʨʩʝʪʢʽʰʽ 

 

ʂᴇʨʩʝʪʢʽʰ ɹʽʨʽʥʰʽ ʢʫʨʩ ɽʢʽʥʰʽ ʢʫʨʩ 

ɾʘץʩʳ 4 ʩʪʫʜʝʥʪ (27%) 6 ʩʪʫʜʝʥʪ (40%) 

ʆʨʪʘʰʘ 8 ʩʪʫʜʝʥʪ (53%) 8 ʩʪʫʜʝʥʪ (53%) 

ʊᴇʤʝʥ  3 ʩʪʫʜʝʥʪ (20%) 1 ʩʪʫʜʝʥʪ (7%) 

 

ʉʪʫʜʝʥʪʪʝʨʜʝ ʟʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫ ʝʨʝʢʰʝʣʽʛʽʥ ʩʘʣʳʩʪʳʨʜʳץ,ʙʽʨʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʽש 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʝʢʽʥʰʽ ʢʫʨʩץʘ ץʘʨʘסʘʥʜʘ ʪᴇʤʝʥ ʙʦʣʜʳ. ɹʽʨʽʥʰʽ ʢʫʨʩʪʘ ʦץʠʪʳʥ  4 ʩʪʫʜʝʥʪ (27%)ʞʘץʩʳ  

ʢᴇʨʩʝʪʢʽʰ  ʢᴇʨʩʝʪʩʝ, ʝʢʽʥʰʽ ʢʫʨʩʪʘ  6ʩʪʫʜʝʥʪ (40%) ʢᴇʨʩʝʪʪʽ, ʦʨʪʘʰʘ ʢᴇʨʩʝʪʢʽʰ ʝʢʽ ʢʫʨʩʪʘ ʜʘ ʙʽʨʜʝʡ 

53%. ʊᴇʤʝʥ ʢᴇʨʩʝʪʢʽʰʪʽ ʙʽʨʽʥʰʽ ʢʫʨʩʪʘ 3 ʩʪʫʜʝʥʪ (20%), ʘʣ ʝʢʽʥʰʽ ʢʫʨʩʪʘ 1 ʩʪʫʜʝʥʪʪʽ(7%)שʢᴇʨʩʝʪʢʽʰʽ 

ʪᴇʤʝʥ. 

 ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʽʨʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʜʽש ʟʝʡʽʥ ʢᴇʣʝʤʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞʦסʘʨʳ 

ʙʦʣʫʳʥ,ʟʝʡʽʥ ʢᴇʣʝʤʽʥʽש ʘʫʳʩʫʳ, ʷסʥʠ ʪʘʣʜʘסʳʰʪʳסʳ 18 ʞʘʩʪʘʥ ʢʝʡʽʥ ץʘʨץʳʥʜʳ ᴇʩʽʧ-

ʜʘʤʠʪʳʥʜʳסʳʤʝʥ ʪװʩʽʥʜʽʨʫʛʝ ʙʦʣʘʜʳ.ɹʽʨʽʥʰʽ ʢʫʨʩ ʦץʠʪʳʥ ʩʪʫʜʝʥʪʪʝʨʜʝʛʽ ʟʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫ 

ʢᴇʨʩʝʪʢʽʰʽ ʪᴇʤʝʥ ʙʦʣʫ ʩʝʙʝʙʽ, ʙײʣ ʢʝʟʝשʜʝ ʞʘʩʪʘʨʜʳש ʘʣʫʘʥ ʪװʨʣʽ ʥᴅʨʩʝʣʝʨʛʝ ץʳʟʳסʫʰʳʣʳץʧʝʥ 

 שʢʪʝʤʝʩʽʥʝ ʙʝʡʽʤʜʝʣʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʘʣ ʝʢʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʜʝʛʽ ʟʝʡʽʥʥʽװʙʝʢ ʞשʘʨʘʫʳʥʘ, ʝץ

ʰʦסʳʨʣʘʥʫʳ ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʽ,ʩʝʙʝʙʽ ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʦʨʥʳʥʘ ʞᴅʥʝ ʦץʫ װʜʝʨʽʩʽʥʝ ʙʝʡʽʤʜʝʣʽʧ, 

ʟʝʡʽʥʥʽש  ʰʦסʳʨʣʘʥʫʳ ʪײʨʘץʪʘʥʘʜʳ.ʉʪʫʜʝʥʪʪʝʨʜʽש ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʦץʫ װʨʜʽʩʽʤʝʥ 

ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ, ʢᴇʧ ʤᴇʣʰʝʨʣʽ ʞװʢʪʝʤʝʩʪʫʜʝʥʪʪʝʨʜʽש ʩʘʙʘץץʘ ʜʝʛʝʥ ʟʝʡʽʥʽʥʝ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʜʽ. 

 ϧʦʨʳʪʳʥʜʳ. 

1.ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʩװʡʝʥʝ ʢʝʣʝ ʉʝʤʝʡ ץʘʣʘʩʳ ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ 

ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ ʦץʠʪʳʥ ʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ ʢʫʨʩʩʪʫʜʝʥʪʪʝʨʽʥʽש ʟʝʡʽʥ ʢᴇʣʝʤʽʥ ʩʘʥʜʘʨʜʳ 

ʦʨʥʘʣʘʩʪʳʨʫ ᴅʜʽʩʪʝʤʝʩʽ ʘʨץʳʣʳ ʘʥʳץʪʘסʘʥʜʘ ʙʽʨʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ ʝʢʽʥʰʽ ʢʫʨʩ 

ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʙʦʣʜʳ.  

2. ɿʝʡʽʥʥʽש ʰʦסʳʨʣʘʥʫʳʥ ʄʶʥʩʪʝʨʙʝʨʛ ᴅʜʽʩʪʝʤʝʩʽ ʘʨץʳʣʳ ʘʥʳץʪʘסʘʥʜʘ ʙʽʨʽʥʰʽ ʞᴅʥʝ ʝʢʽʥʰʽ 

ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʝʥ ʤʳʥʘʜʘʡ ʥᴅʪʠʞʝ ʘʣʳʥʜʳ: ʙʽʨʽʥʰʽ ʢʫʨʩ ʩʪʫʜʝʥʪʪʝʨʽʥʝʥ ʝʢʽʥʰʽ ʢʫʨʩ 

ʩʪʫʜʝʥʪʪʝʨʽʥʽש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞʦסʘʨʳ. 

ᴄʜʝʙʠʝʪʪʝʨ 
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ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʥʠʤʘʥʠʷ, ʪʘʢ 

ʞʝʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʥʠʤʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʢʫʨʩʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ  ʛʦʨʦʜʘ ʉʝʤʝʡ. 
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RESEARCH OF FEATURES OF ATTENTION FOR STUDENTS 

D.K. Gotman, Z.V. Abdisheva 

 

To the article the results of research of features of attention are driven, similarly attention focusing 

and relative indexes of attention of students first and second courses of the Shakarim State University of 

Semey. 
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ADVANTAGES OF  DISTANCE LEARNING IN THE SHAKARIM  STATE   

UNIVERSITY OF CITY SEMEY  

  

Annotation: This article examines the main features and advantages of distance learning at the 

Shakarim State University of Semey. The article shows the increase in the contingent of students from 2011 

to 2017 years. 

Key words: distance learning, education, student, MOODLE system, mobility. 

 

Today the Internet has strongly entered our life. Modern education is impossible without computers 

and the Internet. Most of today's pupils and students actively use the computer and the Internet in their lives 

and education. In modern society at rapid information growth the expert is required to study practically all 

life. Previously, you could afford to learn once and for all. This stock of knowledge was enough for the rest 

of  life. 

The use of Internet technologies and distance learning opens up new opportunities for lifelong 

learning of specialists and a reeducation of experts, getting the second education makes learning more 

accessible. Just a few decades ago distance learning was an innovation that did not give much confidence 

.With development and distribution of Internet technologies in distance learning new opportunities have 

appeared. The huge number of distance learning courses and the whole universities of distance learning in 

the world have appeared. Almost every university now has an opportunity to provide training for students 

who for certain reasons aren't able to attend daily lectures and seminars. 

The latest software and hardware make thee-learning more efficient. New technologies allow making 

visual information bright and dynamic. The development of Internet networks, high-speed access to the 

Internet, the use of multimedia technology, audio, video makes distance learning courses full and interesting. 

According to experts remote educational technologies provide also an advantage in the quality of 

education: 

· In case of online training there are nearly 100% inclusions of the student in the studied subject. In 

case of due skills self-training is always more effective than heterotraining. 

· If there is a good teacher, good methodical developments and access to qualitative content, and the 

most important - desire of the student to get a good education, then the remote form of education can be both 

qualitative and competitive. This can be useful to low-income students and young people with disabilities. 

· The habit to look for information on the Internet can lead to the best assimilation of a subject and in 

itself is valuable skill. 

Distance Learning Center was established by order of the rector of the University ˉ 70 dated 

September 1, 2009 in the course of Introduction of distance learning technologies in the educational process. 

The structure of the center includes 3 services: 

· administration of educational process on the distance learning technologies 

· development of teaching tools of the distance learning technologies 

· Information Technology Services 

Such faculties as Agrarian Faculty, the Faculty of Engineering etc. have switched to distance 

learning. The educational material resources for the distance learning technologies have been extended 

widely. Application for digitization of the main textbooks has been submitted to the university library. 

Additionally, video lectures have been recorded. 

In 2011-2012 academic year only 20 majorsô studies were carried with the distance learning 

technologies but every year the gain of studies and students grows. 
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· The ability to learn at any time. The student actually chooses, when it is better to learn the material 

- day or night; 

· You choose own pace of learning and plan your time. 

· An opportunity to study in any place (houses, at the country house or on the way); 

· An opportunity to study without separation from primary activity (work, education of the child, 

etc.); 

· Age factor. Due to distance learning it became much easier for adults to receive higher education; 

· Mobility. Communication with teachers is performed on the Internet that is much more convenient 

and more effective, than to make a personal meeting in case of other forms of education. 

In conclusion, distance learning makes education accessible and  available for many people.  In my 

opinion, it is  particularly  well suited to the mission of my university. 
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ʉɽʄɽʁ  פɸʃɸʉʓʅʓר ʐᴄʂᴄʈɯʄ ɸʊʓʅɼɸנʓ  ʄɽʄʃɽʂɽʊʊɯʂ  ʋʅʀɺɽʈʉʀʊɽʊɯʅɼɽɻɯ 

 ʊɸʈʓפʐʓʃʓפɸʈʊʓ רʓʊʋɼʓפʊɸʅ ʆפʊʓפɸʐʓפ

ɻ. ɹʝʨʽʢʭʘʥʦʚʘ 

 

ʄʘϨʘʣʘʜʘ ʉʝʤʝʡ ϨʘʣʘʩʳʥʳϬ ʐϸʢϸʨʽʤ ʘʪʥʳʜʘϤʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝʛʽ 

ϨʘʰʳϨʪʳϨʪʘʥ ʦϨʳʪʫʜʳϬ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʤʝʥ ʘʨʪʳϨʰʳʣʳϨʪʘʨʳ ϨʘʨʘʩʪʳʨʳʣϤʘʥ.    ʄʘϨʘʣʘʜʘ 

2011 ʞʳʣʜʘ 2017 ʞʳʣϤʘ ʜʝʡʽʥʛʽ ʩʪʫʜʝʥʪʪʝʨ ʢʦʥʪʠʥʛʝʥʪʽʥʽϬ Ϻʩʫʽ ʢϺʨʩʝʪʽʣʛʝʥ. 

 

ʇʈɽʀʄʋʑɽʉʊɺɸ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ʆɹʋʏɽʅʀʗ ɺ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʄ 

ʋʅʀɺɽʈʉʀʊɽʊɽ ʀʄɽʅʀ ʐɸʂɸʈʀʄɸ ɻʆʈʆɼɸ ʉɽʄɽʁ 

ɻ. ɹʝʨʠʢʭʘʥʦʚʘ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ  ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ  ʦʩʦʙʝʥʥʦʩʪʠ ʠ  ʧʨʝʠʤʫʱʝʩʪʚʘ  

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ  ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛʦʨʦʜʘ ʉʝʤʝʡ.  ɺ 

ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ  ʨʦʩʪ ʢʦʥʪʠʥʛʝʥʪʘ  ʩʪʫʜʝʥʪʦʚ ʩ 2011ʛʦʘ ʧʦ 2017 ʛʦʜ. 

 

 

ʋɼʂ: 378.1  

ɹʝʨʠʢʭʘʥʦʚʘ ɻ.ɽ., ɸʙʠʰʝʚʘ ʐ.ʐ.  

ɻʋ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛ.ʉʝʤʝʡ 

 

ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ɼʀɸʃʆɻʀʏɽʉʂʆɻʆ ʆɹʋʏɽʅʀʗ 

 

ɸʥʥʦʪʘʮʠʷ:ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʤʫ ʠ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʦʩʤʳʩʣʝʥʠʶ 

ʜʠʘʣʦʛʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʦʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ. 

ɺʝʜʴ ʦʙʨʘʟʦʚʘʥʠʝ ʚ XXI ʚʝʢʝ ʜʦʣʞʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦ ʤʦʜʝʣʠ, ʢʦʪʦʨʦʡ ʩʚʦʡʩʪʚʝʥʥʳ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ, 

ʜʠʘʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʘʩʧʝʢʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ, ʜʠʘʣʦʛʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ, ʩʦʚʤʝʩʪʥʦ-ʜʠʘʣʦʛʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ. 

 

ʇʨʦʙʣʝʤʳ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ 

ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ. 

ɺʦʟʨʦʩʰʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʭ ʦʙʦʩʪʨʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʙʦʨʴʙʳ ʟʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʚ ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʲʷʚʣʷʶʪ ʦʩʦʙʳʡ ʩʯʝʪ ʢ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʢʘʢ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ - 

ʧʦʜʛʦʪʦʚʢʘ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʨʝʰʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʧʦʠʩʢʦʤ ʥʦʚʦʛʦ ʚ 

ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʩʚʷʟʘʥʳ  ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʠʥʪʝʨʝʩʥʝʡʰʠʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ  ʜʠʘʣʦʛʦʚʦʝ 

ʦʙʫʯʝʥʠʝ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʝʜʘʛʦʛʘ ʠ ʦʙʫʯʘʶʱʝʛʦʩʷ.  

ɿʘʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ - ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʟʘʥʷʪʠʷʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʨʘʟʚʠʪʠʝ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʙʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʝʜʝʪ ʢ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʶ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʢ ʩʦʚʤʝʩʪʥʦʤʫ ʨʝʰʝʥʠʶ 

ʦʙʱʠʭ, ʥʦ ʟʥʘʯʠʤʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʟʘʜʘʯ.  

       ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ, ʩʦʜʝʡʩʪʚʫʶʱʠʝ ʩʦʚʤʝʩʪʥʦʤʫ ʦʙʫʯʝʥʠʶ, çʦʪʢʨʳʪʠʷʤè 

ʦʙʫʯʘʶʱʠʭʩʷ, ʠ ʦʢʘʟʳʚʘʶʱʠʝ ʧʦʤʦʱʴ ʚ ʩʘʤʦʦʙʫʯʝʥʠʠ ʤʳ ʪʝʤ ʩʘʤʳʤ ʚʳʧʦʣʥʷʝʤ ʦʩʥʦʚʥʫʶ ʮʝʣʴʶ - 

ʨʘʟʚʠʪʠʝ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʆʪʣʠʯʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʫʯʘʶʱʠʤʠʩʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʫʘʣʠʟʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʩʚʷʟʝʡ ʦʙʫʯʘʶʱʝʛʦ ʠ ʦʙʫʯʘʶʱʠʭʩʷ 

(ʵʬʬʝʢʪ ʜʠʘʣʦʛʠʯʥʦʩʪʠ) ʠ ʧʝʨʝʚʦʜʠʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʦʥʥʦ-

ʩʤʳʩʣʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʀʟʚʝʩʪʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʜʠʘʣʦʛʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʄʝʨʩʝʨ ʜʦʢʘʟʘʣ, ʯʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠʛʨʘʝʪ ʜʣʷ ʫʯʘʩʪʥʠʢʘ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ. ʂʦʛʜʘ ʦʙʫʯʘʶʱʠʝʩʷ 

ʨʘʙʦʪʘʶʪ ʚ ʧʘʨʘʭ ʠʣʠ ʛʨʫʧʧʘʭ, ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ çʨʘʚʥʦʧʨʘʚʥʦè.  

  ɼʠʘʣʦʛ ʚ ʦʙʫʯʝʥʠʠ ï ʩʚʦʝʦʙʨʘʟʥʘʷ ʬʦʨʤʘ ʦʙʱʝʥʠʷ. ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ  ʚ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʦʡ 

ʩʠʪʫʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʝʩʷ ʚ ʬʦʨʤʝ ʨʝʯʠ, ʚ ʭʦʜʝ, ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ 

ʤʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ, ʠ ʨʝʛʫʣʠʨʫʶʪʩʷ ʜʝʣʘ ʤʝʞʜʫ ʥʠʤʠ. ʉʧʝʮʠʬʠʢʘ ʫʯʝʙʥʦʛʦ ʜʠʘʣʦʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʮʝʣʷʤʠ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ, ʫʩʣʦʚʠʷʤʠ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
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ʆʙʫʯʝʥʠʝ ʯʝʨʝʟ ʜʠʘʣʦʛ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʟʚʦʣʷʶʱʠʤ ʨʘʟʚʠʚʘʪʴ ʨʝʯʴ, ʫʤʝʥʠʝ 

ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʚʳʜʚʠʛʘʪʴ ʘʨʛʫʤʝʥʪʳ, ʩʚʦʙʦʜʥʦ ʚʳʨʘʞʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ ʠ ʨʘʟʚʠʚʘʪʴ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ. ʀʤʝʥʥʦ ʵʪʠ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʥʝʦʙʭʦʜʠʤʳ ʙʫʜʫʱʠʤ ʫʯʠʪʝʣʷʤ, ʢʦʪʦʨʳʭ 

ʤʳ ʠ ʛʦʪʦʚʠʤ ʚ ʚʫʟʝ. 

ɺ ʭʦʜʝ ʜʠʘʣʦʛʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʫʯʘʶʱʠʝʩʷ ʫʯʘʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʤʳʩʣʠʪʴ, ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ 

ʧʨʦʙʣʝʤʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʟʚʝʰʠʚʘʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʥʝʥʠʷ, ʧʨʠʥʠʤʘʪʴ ʧʨʦʜʫʤʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʜʠʩʢʫʩʩʠʷʭ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʟʘʥʷʪʠʷʭ ʥʫʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ, ʧʘʨʥʫʶ ʠ 

ʛʨʫʧʧʦʚʫʶ ʨʘʙʦʪʫ, ʧʨʠʤʝʥʷʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ, ʨʦʣʝʚʳʝ ʠʛʨʳ, ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢ ʨʘʙʦʪʳ ʩ 

ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʨʘʙʦʪʳ. ɼʠʘʣʦʛʦʚʦʝ 

ʦʙʫʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʶʱʠʤʩʷ ʦʩʚʦʠʪʴ ʠ ʦʩʤʳʩʣʠʪʴ ʠʟʫʯʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʠ ʦʚʣʘʜʝʪʴ ʠʤ ʥʘ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʤ ʩʤʳʩʣʦʚʦʤ ʫʨʦʚʥʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʩʦʚʤʝʩʪʥʘʷ ʙʝʩʝʜʘ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʟʘʥʷʪʠʷʭ ʧʨʠʥʦʩʠʪ ʙʦʣʴʰʫʶ ʧʦʣʴʟʫ, ʪʘʢ 

ʢʘʢ:  

Åʇʦʟʚʦʣʷʝʪ ʫʯʝʥʠʢʘʤ ʚʳʨʘʞʘʪʴ ʩʚʦʝ ʧʦʥʠʤʘʥʠʝ ʪʝʤʳ;  

Åʇʦʤʦʛʘʝʪ ʠʤ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʫ ʣʶʜʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ ʠʜʝʠ;  

Åʉʦʜʝʡʩʪʚʫʝʪ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʠʶ ʫʯʝʥʠʢʘʤʠ ʩʚʦʠʭ ʠʜʝʡ;  

Åʇʦʤʦʛʘʝʪ ʫʯʠʪʝʣʷʤ ʧʦʥʷʪʴ, ʥʘ ʢʘʢʦʡ ʩʪʘʜʠʠ ʥʘʭʦʜʷʪʩʷ ʠʭ ʫʯʝʥʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʦʙʫʯʝʥʠʷ.  

Åʋʣʫʯʰʝʥʠʝ ʨʝʯʠ ʚ ʜʠʘʣʦʛʝ ʠ ʤʦʥʦʣʦʛʝ  

Åʋʤʝʥʠʝ ʩʧʦʢʦʡʥʦ ʚʩʪʫʧʘʪʴ ʚ ʜʠʘʣʦʛ ʠ ʩʦ ʚʟʨʦʩʣʳʤʠ, ʥʝ ʙʦʷʩʴ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʠʟ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ  

ʄʝʨʩʝʨ ʨʘʩʩʤʘʪʨʠʚʘʷ ʧʨʦʙʣʝʤʫ ʜʠʘʣʦʛʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʳʜʝʣʠʣ ʪʨʠ ʪʠʧʘ ʙʝʩʝʜ, ʚ ʢʦʪʦʨʳʝ  

ʚʦʚʣʝʢʘʶʪʩʷ ʩʫʙʲʝʢʪʳ ʦʙʫʯʝʥʠʷ: 

Åɹʝʩʝʜʘ- ʜʝʙʘʪʳ, ʚ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚʦ ʤʥʝʥʠʷʭ ʠ ʢʘʞʜʳʡ ʧʨʠʭʦʜʠʪ 

ʢ ʩʚʦʝʤʫ ʨʝʰʝʥʠʶ;  

Åʂʫʤʫʣʷʪʠʚʥʘʷ ʙʝʩʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʧʨʠʥʠʤʘʝʪ ʠ ʩʦʛʣʘʰʘʝʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʛʦʚʦʨʷʪ ʜʨʫʛʠʝ 

ʫʯʘʩʪʥʠʢʠ;  

Åʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʙʝʩʝʜʘĚ ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʶ ʠʥʬʦʨʤʘʮʠʶ. ʀʜʝʠ ʢʘʞʜʦʛʦ 

ʨʘʩʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʝ, ʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʱʘʪʝʣʴʥʦʤʫ ʦʮʝʥʠʚʘʥʠʶ ʠ ʫʯʘʩʪʥʠʢʠ ʛʨʫʧʧʳ 

ʩʪʨʝʤʷʪʩʷ ʜʦʩʪʠʯʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʥʘ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʷʭ ʚʝʜʝʪʩʷ ʩʪʠʣʴ ʦʙʱʝʥʠʷ, ʛʜʝ ʚ ʦʩʥʦʚʥʦʤ ʠʜʝʪ 

ʪʨʘʥʩʣʷʮʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʘʟʛʦʚʦʨ, ʦʙʳʯʥʦ ʚʳʩʢʘʟʳʚʘʝʪ ʧʦʭʚʘʣʫ, ʠʥʦʛʜʘ 

ʟʘʜʘʝʪ ʚʦʧʨʦʩʳ, ʥʦ ʵʪʦ ʚʩʝ ʥʝ ʨʘʟʚʠʚʘʝʪ ʤʳʰʣʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʘʣʦʛʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʟʘʥʷʪʠʷʭ ʚ ʥʘʯʘʣʝ  ʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ 

ʩʦʙʝʩʝʜʥʠʢʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʫʯʘʶʱʠʝʩʷ ʧʨʦʷʚʣʷʶʱʠʝ ʘʢʪʠʚʥʦʩʪʴ ʚʩʝʛʜʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ 

ʚʩʝʭ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʭ ʞʠʟʥʝʥʥʦʤʫ ʦʧʳʪʫ. ʆʧʦʨʘ ʥʘ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ  

ʧʦʤʦʛʘʝʪ ʦʙʳʯʥʦ ʥʝʘʢʪʠʚʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ, ʢʦʪʦʨʳʝ  ʩʢʦʨʝʝ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʤʦʣʯʘʣʠʚʳʭ 

ʥʘʙʣʶʜʘʪʝʣʝʡ ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʠ ʠʜʝʠ ʠ ʜʘʞʝ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʪʩʷ ʚ ʚʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʥʠʡ. ɺʝʜʴ ʦʧʦʨʘ ʥʘ ʩʚʦʡ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ ʠ ʧʨʠʤʝʨ ʜʨʫʛʠʭ ʦʜʥʦʢʫʨʩʥʠʢʦʚ ʩʚʦʙʦʜʥʦ 

ʚʳʨʘʞʘʶʱʠʭ ʩʚʦʝ ʤʥʝʥʠʝ, ʤʦʞʝʪ ʠʥʦʛʜʘ ʠ ʥʝ ʩʦʚʩʝʤ ʚʝʨʥʳʭ, ʧʨʠʚʦʜʠʪ ʢ ʜʠʘʣʦʛʫ. ʂʦʛʜʘ ʩʪʫʜʝʥʪʳ 

ʩʚʦʙʦʜʥʦ ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʠ ʤʳʩʣʠ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʩʚʦʙʦʜʥʳʤʠ. ʉʚʦʙʦʜʥʘʷ ʦʙʫʯʘʶʱʘʷ ʩʨʝʜʘ 

ʤʦʪʠʚʠʨʫʝʪ ʩʪʫʜʝʥʪʦʚ ʚ ʫʯʝʙʝ, ʦʥʠ ʣʫʯʰʝ ʫʟʥʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʵʪʦ ʠ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ 

ʥʘʰʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʂʦʣʣʝʢʪʠʚʥʦʝ ʜʠʘʣʦʛʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʯʝʨʝʟ ʧʦʚʪʦʨʝʥʠʝ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠ ʨʘʟʲʷʩʥʝʥʠʝ, 

ʦʙʫʯʘʶʱʠʝʩʷ ʥʘ ʟʘʥʷʪʠʷʭ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʠ  ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʟʘʜʘʥʠʷ. 

ʆʩʦʙʦ ʭʦʯʝʪʩʷ ʚʳʜʝʣʠʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʙʝʩʝʜʫ.  ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ 

ʙʝʩʝʜʫ ʥʝʦʙʭʦʜʠʤʦ  ʩʦʚʤʝʩʪʥʦ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ   ʩʦʩʪʘʚʠʪʴ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʚ ʛʨʫʧʧʘʭ ʠ ʢʨʠʪʝʨʠʠ 

ʫʩʧʝʰʥʦʩʪʠ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʣʫʰʘʪʴ ʠ ʩʣʳʰʘʪʴ 

ʜʨʫʛ ʜʨʫʛʘ, ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʠʤʠ ʧʨʠ ʚʳʩʢʘʟʳʚʘʥʠʠ ʠʜʝʠ ʠ ʧʨʠʥʷʪʠʠ ʤʥʝʥʠʡ ʦʜʥʦʢʫʨʩʥʠʢʦʚ. 

ʆʙʫʯʘʶʱʠʝʩʷ ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ ʨʘʙʦʪʘʶʪ ʥʘ ʟʘʥʷʪʠʷʭ, ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ ʥʠʭ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ 

ʜʣʷ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʠʘʣʦʛʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʥʦʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʙʫʯʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʠ ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ 

ʚʦʩʧʠʪʘʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ  ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʤʥʝʥʠʝʤ ʦʙ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɼʠʘʣʦʛʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʨʘʟʚʠʚʘʝʪ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ ʠ 

ʥʘʚʳʢʠ, ʢʘʢ ʨʝʬʣʝʢʩʠʚʥʦʩʪʴ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ, ʫʤʝʥʠʝ ʦʪʩʪʘʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʧʦʟʠʮʠʶ ʠ ʥʘʚʳʢʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 
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ɺ ʦʙʫʯʝʥʠʠ ʦʧʠʨʘʷʩʴ ʥʘ ʣʠʯʥʳʡ ʦʧʳʪ ʠ çʗ-ʢʦʥʮʝʧʮʠʶè ʩʪʫʜʝʥʪʘ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʝʛʦ ʥʘ 

ʜʠʘʣʦʛ ʠ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʨʘʟʚʠʚʘʪʴ ʤʳʰʣʝʥʠʝ ʩʪʫʜʝʥʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʨʠʪʠʯʝʩʢʦʝ, ʫʯʠʪʴ ʝʛʦ ʜʝʣʠʪʴʩʷ 

ʩ ʜʨʫʛʠʤʠ ʩʚʦʠʤʠ ʤʳʩʣʷʤʠ, ʩʣʫʰʘʪʴ ʠ ʩʣʳʰʘʪʴ ʜʨʫʛʠʭ.   ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝ ï ʵʪʦ ʦʩʥʦʚʘ 

ʘʢʪʠʚʥʦʡ ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʠ ʠ ʦʩʥʦʚʘ ʧʨʦʘʢʪʠʚʥʦʩʪʠ. ʀ ʤʦʞʝʪ ʩʘʤʦʝ ʛʣʘʚʥʦʝ  ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʩʪʫʜʝʥʪʳ ʩʪʘʥʦʚʷʪʩʷ ʨʘʚʥʦʧʨʘʚʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɿʘʥʷʪʠʝ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʜʠʘʣʦʛʠʯʝʩʢʦʤ  ʨʝʞʠʤʝ, ʢʦʛʜʘ ʠʜʝʪ  ʦʙʱʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʥʘ ʫʨʦʚʥʝ 

çʩʪʫʜʝʥʪ-ʩʪʫʜʝʥʪè, çʩʪʫʜʝʥʪ-ʛʨʫʧʧʘè ʠ çʧʨʝʧʦʜʘʚʘʪʝʣʴ-ʩʪʫʜʝʥʪè ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʩʪʠ  ʦʙʫʯʝʥʠʷ  

ʠ ʢʦʛʥʠʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʦʙʫʯʘʶʱʠʭʩʷ.  ʇʦʜʛʦʪʦʚʢʘ ʢ ʟʘʥʷʪʠʷʤ ʪʘʢʞʝ ʨʘʟʚʠʚʘʝʪ ʠ ʩʘʤʦʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʥʷʪʠʝ ʥʘ ʦʩʥʦʚʝ ʜʠʘʣʦʛʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣʦ ʫʩʧʝʰʥʳʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʨʦʚʝʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʣʠʰʴ ʧʦʩʣʝ ʵʪʦʛʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʝʛʦ 

ʥʘ ʧʨʘʢʪʠʢʝ. ʇʦʵʪʦʤʫ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʙʫʯʝʥʠʠ ʨʦʣʴ ʧʝʜʘʛʦʛʘ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʩʚʦʜʠʪʩʷ ʢ ʨʦʣʠ 

ʧʝʨʝʜʘʪʯʠʢʘ ʟʥʘʥʠʡ, ʥʘʚʷʟʳʚʘʶʱʝʛʦ ʩʚʦʝ ʚʠʜʝʥʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʦʡ ʧʫʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʝʛʦ 

ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʟʘʥʷʪʠʷ. ɺʩʝ ʵʪʦ, 

ʙʝʟʫʩʣʦʚʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʠ ʣʠʯʥʦʩʪʥʦʤʫ ʨʦʩʪʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʵʪʦ ʟʜʦʨʦʚʦ. 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʭʦʯʝʪʩʷ ʚʥʦʚʴ ʧʦʜʪʚʝʨʜʠʪʴ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʜʠʘʣʦʛ ʦʜʠʥ ʠʟ ʪʝʭ ʤʦʱʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ. ʀʤʝʥʥʦ ʜʠʘʣʦʛ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʭʫ ʩʪʫʜʝʥʪʦʚ ʚ 

ʦʙʫʯʝʥʠʠ. 
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PSYCHOLOGICAL AND PEDAGOGICAL BASIS OF DIALOGICAL TRAINING  

G.E.Berikkhanova ,Sh.Sh.Abisheva 

The article is devoted to the psychological, pedagogical and methodical interpretation of dialogical 

teaching. The advantages of interactive dialogic learning in the university are shown. Education in the 

21st century should evolve according to a model that is characterized by synergistic, dialogic and 

communicative aspects. 
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ʉʝʤʝʡ ץʘʣʘʩʳʥʳש ʐᴅʢᴅʨʽʤ ʘʪʳʥʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʫʥʠʚʝʨʩʠʪʝʪʽ                                     

 

ɹɸʃפɸʐ ʂᴆʃɯʅɯר ɻɽʆʕʂʆʃʆɻʀʗʃʓפ ʄᴄʉɽʃɽʃɽʈɯ ɾᴄʅɽ                         

 ɸ ᴄʉɽʈɯנɸʅ ʆʈʊɸנʆʈʐɸפ

 

ʄʘϨʘʣʘʜʘ ɹʘʣϨʘʰ ʢϺʣʽ ʪʫʨʘʣʳ ʞʘʣʧʳ ʤʘϤʣϰʤʘʪ ʞϸʥʝ  ϺϬʽʨʜʽϬ Ϩʘʟʽʨʛʽ ʵʢʦʣʦʛʠʷʣʳϨ 

ʞʘϤʜʘʡʳʥʘ ʙʘϤʘ ʙʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʘϤʘʣʘʫʳʥʜʘ ʦʨʥʘʣʘʩϨʘʥ Ϻʥʝʨʢϸʩʽʧ ʦʨʳʥʜʘʨʳʥʘʥ ʰʳϨϨʘʥ 

ʢʝʰʝʥʜʽ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳϬ ϸʩʝʨʽ ʞʘʡʣʳ ʘʡʪʳʣʘʜʳ. 

 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʛʝʦʵʢʦʣʦʛʠʷ,ʵʢʦʞϮʡʝ,ʢʣʠʤʘʪ,Ϻʟʝʥʜʝʨ,ʢϺʣʜʝʨ. 

 

ɹʘʣץʘʰ ï פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ ʰʳסʳʩʳʥʜʘסʳ ʪײʡʳץ ʢᴇʣ. ʂʘʩʧʠʡ, ɸʨʘʣ ʪʝשʽʟʜʝʨʽʥʝʥ ʢʝʡʽʥʛʽ 

 ,ʘʰ-ɸʣʘʢᴇʣ ʦʡʳʩʳʥʜʘץʰʝʛʽʥʜʝ, ɹʘʣ שʘʥʜʳ ʦʙʣʳʩʪʘʨʳʥʳסʘʨʘפ ,ʰʽʥʰʽ ʦʨʳʥʜʘ, ɸʣʤʘʪʳ, ɾʘʤʙʳʣװ

ʪʝשʽʟ ʜʝשʛʝʡʽʥʝʥ 340 ʤʝʪʨ ʙʠʽʢʪʽʢʪʝ ʞʘʪʳʨ. ɸʫʜʘʥʳ ײץʙʳʣʤʘʣʳ: 17-22 ʤʳש ʢʤĮ, ײʟʳʥʜʳסʳ 600 ʢʤ-ʜʝʥ 

ʘʩʪʘʤ, ʝʥʽ ʰʳסʳʩ ʙᴇʣʽʛʽʥʜʝ 9-19 ʢʤ, ʙʘʪʳʩ ʙᴇʣʽʛʽʥʜʝ 74 ʢʤ-ʛʝ ʞʝʪʝʜʽ. ʉʫʳʥʳש ʢᴇʣʝʤʽ ʰʘʤʘʤʝʥ 100-

110 ʢʤį. ʉʫ ʞʠʥʘʣʘʪʳʥ ʘʣʘʙʳ 500 ʤʳש ʢʤĮ-ʛʝ ʞʫʳץ. ʆʨʪʘʰʘ ʪʝʨʝשʜʽʛʽ 6 ʤ, ʝש ʪʝʨʝש ʞʝʨʽ 26 ʤ. 

ɹʘʣץʘʰʪʳש ʙʘʪʳʩ ʙᴇʣʽʛʽʥʝ ɯʣʝ (ʞʝʨ ʙʝʪʽʤʝʥ ʢʝʣʝʪʽʥ ʩʫʜʳ78,2 ש %-ʳʥ ʙʝʨʝʜʽ, ʰʳסʳʩ ʙᴇʣʽʛʽʥʝ פʘʨʘʪʘʣ 

(15,1 %), ʃʝʧʩʽ (5,4 %), ɸץʩʫ (0,43 %) ᴇʟʝʥʜʝʨʽ ײץʷʜʳ. ʉʦʣʪװʩʪʽʢʪʝʥ ʘסʘʪʳʥ ɸʷʛᴇʟ, ɹʘץʘʥʘʩ, 

ʊʦץʳʨʘʫʳʥ, ɾᴅʤʰʽ, ʄʦʡʳʥʪʳ, ʪʘסʳ ʜʘ ʙʘʩץʘ ᴇʟʝʥʜʝʨ ᴅʜʝʪʪʝ ʢᴇʣʛʝ ʞʝʪʧʝʡ ʩʘʨץʳʣʘʜʳ. ʂᴇʣʜʽש 

ʩʦʣʪװʩʪʽʢ ʞʘסʘʣʘʫʳ ʉʘʨʳʘʨץʘʥʳײ שʩʘץ ʰʦץʳʣʳ ʪʘʫ ʩʽʣʝʤʜʝʨʽʤʝʥ ײʰʪʘʩʳʧ ʞʘʪץʘʥʜʳץʪʘʥ, ʙʠʽʢ 

ʞʘʨץʘʙʘץ ʙʦʣʳʧ ʢʝʣʝʜʽ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʞʳʨʘ-ʞʳʣסʘʤʝʥ ʪʽʣʽʤʜʝʣʛʝʥ, ʘʣ ʦשʪװʩʪʽʢ ʞʘסʘʣʘʫʳ ï ʩʫʳ 

ʙʽʨʪʽʥʜʝʧ ʪʘʨʪʳʣסʘʥ ʢʝʟʜʝ ʞʠʥʘʣסʘʥ ʰᴇʛʽʥʜʽʣʝʨʜʝʥ ʧʘʡʜʘ ʙʦʣסʘʥ ײץʤʜʳ ʦʡʧʘʪ. ʂᴇʣʜʽש ʢᴇʧʪʝʛʝʥ 

ʰʳסʘʥʘץ ,ץʦʡʥʘʫʣʘʨʳ ʙʘʨ, ʘʨʘʣʜʘʨʳ ʘʟ, װʣʢʝʥʜʝʨʽ: ɹʘʩʘʨʘʣ, ʊʘʩʘʨʘʣ. ɹʘʣץʘʰ ʢᴇʣʽ פʘʟʘץʩʪʘʥʥʳש 

ʦשʪװʩʪʽʢ ï ʰʳסʳʩʳʥʜʘ, ɹʘʣץʘʰ ï ɸʣʘʢᴇʣ ʦʡʳʩʳʥʘ ʦʨʥʘʣʘʩץʘʥ. ʆʣ ʪᴇʨʪ ʦʙʣʳʩʳʥʳש ɾʝʟץʘʟסʘʥ, 

ɾʘʤʙʳʣ, ɸʣʤʘʪʳ, ʊʘʣʜʳץʦʨסʘʥ ʦʙʣʳʩʪʘʨʳʥʳש ʪʝʨʨʠʪʦʨʠʷʩʳʤʝʥ ʰʝʢʪʝʩʝʜʽ. [1,2]. 

 

ʉʫʨʝʪ 1. ɹʘʣץʘʰ ʢᴇʣʽʥʽש ʢʘʨʪʘʩʳ 

 

ɹʘʣץʘʰ ʢᴇʣʽ ʰᴇʣʝʡʪ ʞᴅʥʝ ʰᴇʣ ʪʘʙʠסʘʪ ʙʝʣʜʝʤʜʝʨʽʥʜʝ ʦʨʥʘ-ʣʘʩץʘʥʜʳץʪʘʥ, ʦʥʳש ʢʣʠʤʘʪʳ 

ʰסײʳʣ ʢʦʥʪʠʥʝʥʪʪʽ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʉʫ ʘʡʜʳʥʳʥʳש ʙʫʣʘʥʫʳ ᴇʪʝ ʞʦסʘʨʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʩʫʜʳש 

ʜʝשʛʝʡʽ ʪʝʟ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ. 

ɹʘʣץʘʰ ʵʢʦʣʦʛʠʷʩʳ ï ɹʘʣץʘʰ ʢᴇʣʽ ʘʣʘʙʳʥʜʘסʳ ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ (ᴅʩʽʨʝʩʝ, ʩʫ ץʦʨʣʘʨʳʥ) 

ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥʫʜʳש ʥᴅʪʠʞʝʩʽʥʜʝ פʘʟʘץʩʪʘʥʥʳש ʦשʪװʩʪʽʢ-ʰʳסʳʩ ʘʡʤʘסʳʥʜʘ 20 סʘʩʳʨʜʳש ʘʷסʳʥʜʘ 

 ʜʘʡ. ʆʥʳ ʥʝʛʽʟʛʽ 2 ʩʝʙʝʧ ʪʫʜʳʨʜʳ. ɯʰʢʽ ʩʝʙʝʧסʞʘ ץʠ, ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʵʢʦʥʦʤʠʢʘʣʳסʘʥ ʪʘʙʠץʘʣʳʧʪʘʩץ

ï פʘʧʰʘסʘʡ ʩʫ ʵʣʝʢʪʨ ʩʪʘʥʩʘʩʳʥʳש ʩʘʣʳʥʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ (1970) ɯʣʝ ᴇʟʝʥʽ ʘʨʥʘʩʳʥʳש ʙᴇʛʝʣʫʽ. ʆסʘʥ 

ʜʝʡʽʥ ɹʘʣץʘʰ ʢᴇʣʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʢᴇʣʛʝ ײץʷʪʳʥ ᴇʟʝʥʜʝʨ ʩʫʳ ʤʝʥ ʢᴇʣ ʘʡʜʳʥʳʥʘʥ 

ʙʫʣʘʥסʘʥ ʳʣסʘʣ ʤᴇʣʰʝʨʽʥʽש ʪײʨʘץʪʳʣʳסʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ. ɾʳʣ ʩʘʡʳʥ ʢᴇʣ ʘʣʘʙʳʥʜʘסʳ 15,0 ʢʤį ʩʫ 

 ʳʩ ʙᴇʣʽʛʽʥʝסʙʘʪʳʩ ʙᴇʣʽʛʽʥʝʥ ʰʳ שʘʥ 3,0 ʢʤį ʩʫ ʢᴇʣʜʽסʘʣץ ,ʢʤį-ʽ (80%) ɯʣʝ ᴇʟ-ʤʝʥ ʢʝʣʩʝ 11,9 שʦʨʳʥʳץ

ʳסʳʩʘʜʳ. 1970 ï1985 ʞʳʣʜʘʨʜʘסʳ ɹʘʣץʘʰ ʢᴇʣʽʥʝ ײץʷʪʳʥ ᴇʟʝʥʜʝʨ ʩʫʳʥʳש ʞʘʣʧʳ ʘסʳʤʳ 14,9 ʢʤį-ʜʝʥ 
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