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ɸʥʥʦʪʘʮʠʷ: ʬʠʟʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞײʤʳʩ ʜʘסʜʳʩʳʥ, 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ ʪײʣסʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʦʨʘʡʜʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ װʡʛʝ ʙʝʨʫʜʽש ʤʘשʳʟʳ ʝʨʝʢʰʝ. תʡ ʪʘʧʩʳʨʤʘʩʳʥʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʨʫ ʦץʫʰʳʥʳש ʙʽʨʰʘʤʘ ץʘʙʽʣʝʪʪʝʨʽʥ ʞᴅʥʝ ʰʝʙʝʨʣʽʢʪʝʨʽʥ ʜʘʤʳʪʘʜʳ ʞᴅʥʝ 

ʦʩʳ ʧᴅʥʛʝ ʝʨʝʢʰʝ ץʳʟʳסʫʰʳʣʳץʪʳ ʪʫʜʳʨʘʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘ, ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪ, ʝʩʝʧʪʽש ʰʘʨʪʳ, 

ʰʘʨʪʪʘʨʜʳ ʘʥʘʣʠʟʜʝʫ, ᴇʣʰʝʫʣʝʨ ʞװʨʛʽʟʫ, ʝʩʝʧʪʝʫʣʝʨ, ʪᴅʞʽʨʠʙʝʜʝʥ ʪʝʢʩʝʨʫ. 

ʌʠʟʠʢʘ ʝʩʝʧʪʝʨʽʥ ʰʳסʘʨʫ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʩʘʥʘʣʳ ʪװʨʜʝ ʪʝʨʝש 

ʠʛʝʨʫʽʥʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡ ʪʫסʳʟʘʜʳ, ʦʣʘʨʜʳש ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫ ץʘʙʽʣʝʪʽʥ 

 ᴇʟʜʽʛʽʥʝʥ שʫʰʳʣʘʨʜʳץʘʨʫ ʦסʘʪʘʨ, ʝʩʝʧʪʝʨʜʽ ʰʳץ ʘʣʳʧʪʘʩʪʳʨʘʜʳ ʞᴅʥʝ ʙʝʢʽʪʝʜʽ. ʉʦʥʳʤʝʥץ

ʦʡʣʘʥʫʳʥ, ץʠʳʥʰʳʣʳץʪʘʨʜʳ ʞʝשʫʛʝ ʜʝʛʝʥ ʞʽʛʝʨʽʥ ʞᴅʥʝ ʪʘʙʘʥʜʳʣʳסʳʥ ʘʨʪʪʳʨʫ 

 ʫץʘʨʫ ï ʦסʩʝʜʽ. ɽʩʝʧ ʰʳװʩʘʨʪʘ ʪץʫ ʧʨʦʮʝʩʽʥ ʞʘץʙʽʨʽ ʙʦʣʳʧ ʝʩʝʧʪʝʣʽʥʽʧ, ʦ שʨʘʣʜʘʨʳʥʳײץ

 ץʘ ʙʦʣʤʘʡʪʳʥ ʙʽʨ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʝʙʝʙʽ, ʦʣ ʬʠʟʠʢʘʣʳסʙᴇʣʽʧ ʘʣʫ שʨʜʽʩʽʥʽװ

 ʘʙʽʣʝʪʽʥץ ʙʳʣʳʩʪʘʨʜʳ ʦʡʣʘʫײץ ץʬʠʟʠʢʘʣʳ שʫʰʳʣʘʨʜʳץʘ ʦסʘʣʳʧʪʘʩʪʳʨʫץ ʡʳʤʜʘʨʜʳײ

ʜʘʤʳʪʫסʘ, ʦʥʳ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʳʧ ʙʽʣʫʛʝ װʡʨʝʪʝʜʽ [1]. 

ɹʽʣʽʤʜʽ ʠʛʝʨʫʜʽש  ʥᴅʪʠʞʝʣʽʣʽʛʽ ʪʘʥʳʤ װʜʝʨʽʩʽʥʝ ʘʜʘʤʥʳש ᴅʨʪװʨʣʽ ʩʝʟʽʤ ʤװʰʝʣʝʨʽʥʽש 

ʽʩʢʝ ץʦʩʳʣʫʳ ʞᴅʥʝ ʥʘץʪʳ ʟʘʪʪʘʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨסʘ ʙʝʪʧʝ-ʙʝʪ ʢʝʣʛʝʥʜʝ ʦʥʳ ʩʝʟʽʥʫ, ʢᴇʨʝ 

ʙʽʣʫ ʞᴅʥʝ ץʘʙʳʣʜʘʫ ʘʨץʳʣʳ ʘʨʪʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʬʠʟʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽש ʤʘשʳʟʳ ʟʦʨ. 

 .ʤʢʽʥ ʝʤʝʩװʪʫʘ ʙʽʪʫʽ ʤ שʪʘʥ, ʦʥʳץʘʥʜʳסʥᴅʪʠʞʝʩʽ ʙʦʣ שʘʙʽʣʝʪʪʽʣʽʢ ʜʝʛʝʥʽʤʽʟ ʜʘʤʫʜʳפ

ʆץʫʰʳ ץʘʙʽʣʝʪʽ ʜʝʛʝʥʽʤʽʟ, ʦʥʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʳץʧʘʣ ʘʷʩʳʥʜʘסʳ ʙʽʣʽʤ ʘʣʫ ᴅʨʝʢʝʪʽ. ɾʝʢʝ 

ʪײʣסʘʥʳ ʜʘʤʳʪʫ, ʦץʳʪʫ ʦʥʳש ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥʽש ʜʘʤʫʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. ᴄʨʙʽʨ 

ʦץʫʰʳ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʰʳסʘʨʤʘʰʳʣʳץ ʜʝשʛʝʡʜʝ ʠʛʝʨʝ ʘʣʘʜʳ, ʷסʥʠ ʰʳסʘʨʤʘʰʳʣʳץ 

 ʥʠסʘ, ʷסʫץʦʡʳʥ ʜʘʤʳʪʫ ʥʝʛʽʟʽʥʜʝ ʦ ץʘʨʤʘʰʳʣʳסʰʳ שʰʽʥ ʦʥʳװ ʣײʘʙʽʣʝʪʽʥ ʜʘʤʳʪʘʜʳ. ɹץ

ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫסʘ װʡʨʝʪʫ ץʘʞʝʪ. ʉʦʥʜʳץʪʘʥ, ʝש ʘʣʜʳʤʝʥ ʦץʫʰʳ ʜʘʷʨ ʙʽʣʽʤʜʽ 

ʤסײʘʣʽʤʥʽש ʪװʩʽʥʜʽʨʫʽʤʝʥ ʘʣʘʪʳʥ ʜᴅʩʪװʨʣʽ ʦץʳʪʫ ʧʨʘʢʪʠʢʘʩʳʥʘʥ ʙʘʩ ʪʘʨʪʫ ʢʝʨʝʢ. ɹʽʟʜʝ ᴅʣʽ 

ʢװʥʛʝ ʤʝʢʪʝʧʪʝ ʩʘʙʘץʪʘסʳ ʙʝʣʩʝʥʜʽ ʙʽʨʜʝ-ʙʽʨ ʪײʣסʘ ï ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʪװʩʽʥʜʽʨʫʰʽ ʤסײʘʣʽʤ, 

ʘʣ ʦץʫʰʳʥʳש ʨᴇʣʽ ʪʳשʜʘʫʤʝʥ, ʦץʫʤʝʥ ʞᴅʥʝ ʦʥʳ ʙʽʣʽʤʜʽ ʪʝʢʩʝʨʫ ʢʝʟʽʥʜʝ ץʘʡʪʘ ʘʡʪʳʧ 

ʙʝʨʫʤʝʥ ʰʝʢʪʝʣʝʜʽ. ʐʳסʘʨʤʘʰʳʣʳץʪʳ ʘʨʪʪʳʨʫʜʘסʳ ʙʘʩʪʳ ʤᴅʩʝʣʝ ï ʝʩʝʧʪʽש ʰʘʨʪʳʥʘʥ 

ʦʥʳש ʰʝʰʽʤʽʥʝ ʙʘʨʘʨ ʞʦʣʜʘסʳ ʣʦʛʠʢʘʣʳץ ʘʣʰʘץʪʳץʪʳ ʪװʡʩʽʢ ʘʨץʳʣʳ ʞʝשʫ. 

ʊʦʣסʘʥʜʳʨʘʪʳʥ ʤᴅʩʝʣʝ (ʝʩʝʧ, ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩ, ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘ, ʪ.ʙ.) ʦʥʳ 

ʪʦʣʳץ ʙʠʣʝʧ, ʢװʰʽ ʤʝʥ ʥʘʟʘʨʳ ʩʦסʘʥ ʘʫʘʜʳ. ɸʜʘʤ ʙʘʩץʘ ʞײʤʳʩʪʘʨʤʝʥ ʰסײʳʣʜʘʥʩʘ ʜʘ, 

ʦʥʳש ʩʘʥʘ ʪװʢʧʽʨʽʥʜʝ ʦʩʳ ʤᴅʩʝʣʝʥʽש ʰʝʰʽʤʽ ץʘʨʘʩʪʳʨʳʣʳʧ ʞʘʪʘʜʳ. ʆʥʳײ שʟʘץʪʳסʳ 

ʰʳסʘʨʤʘʰʳʣʳץ ץʳʟʤʝʪʪʽש ʪᴅʞʽʨʠʙʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ. ɹʘʩʪʘʧץʳʜʘ ʦץʫʰʳ ʝʩʝʧʪʽ ʙʽʨ ʘʧʪʘ 

ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ ʫʘץʳʪʪʘ ʰʳסʘʨʫʳ ʤװʤʢʽʥ. ʆʣ ʦʥʳש ʩʘʥʘ ʪװʢʧʽʨʽʥʜʝ ʞװʨʝʜʽ. ʆʣ ʝʩʝʧʪʽ 

ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ʰʳסʘʨʘʜʳ, ʪʝʢ ʝʰʢʽʤʥʝʥ ʢᴇʤʝʢ ʩײʨʘʤʘʫʳ ʤʘשʳʟʜʳ. ʐʳסʘʨʤʘʰʳʣʳץ 

 .ʘʨʳʣʘʪʳʥ ʙʦʣʘʜʳסʳʜʘʥ ʜʘ ʪʝʟ ʰʳסʨʳʥײʘʥ ʩʘʡʳʥ ʝʩʝʧ ʙסʪʘʣץʳʟʤʝʪʪʝʥ ʪᴅʞʽʨʠʙʝ ʞʠʥʘץ

ʐʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʝʨʽʥ ʘʨʪʪʳʨʫʜʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ װʡʛʝ ʙʝʨʫʜʽש 

ʤʘשʳʟʳ ʝʨʝʢʰʝ. ʕʢʩʧʝʨʠʤʝʥʪʪʽ ʞװʨʛʽʟʫʜʽש ʜʠʜʘʢʪʠʢʘʣʳײץ ץʨʳʣʳʤʳ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʙʦʣʫʳ 

ʤװʤʢʽʥ: ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʪᴅʞʽʨʠʙʝʣʝʨ, ʬʨʦʥʪʘʣʴʜʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ, ʬʠʟʠʢʘʣʳץ 

ʧʨʘʢʪʠʢʫʤ, װʡ ʞʘסʜʘʡʳʥʜʘסʳ ʪᴅʞʽʨʠʙʝʣʝʨ [2,3]. 

ʄסײʘʣʽʤʥʽװ שʡʛʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʨʫʽ ʩʠʨʝʢ ʢʝʟʜʝʩʝʜʽ. ɼʝʛʝʥʤʝʥ, ʦץʫ 

ʧʨʦʮʝʩʽʥʜʝ ʜᴅʣ ʦʩʳ ʪᴅʩʽʣʜʽ ץʦʣʜʘʥʫʜʳש ʝʨʝʢʰʝ ʤʘשʳʟʜʳʣʳסʳ, ʙʽʨʽʥʰʽʜʝʥ, װʡ ʞײʤʳʩʳʥʳש 
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ʬʦʨʤʘʩʳʥ ʪװʨʣʝʥʜʽʨʝʜʽ (ʢʽʪʘʧʪʳ ʦץʳʪʫ, ʝʩʝʧ ʰʳסʘʨʫ), ʝʢʽʥʰʽʜʝʥ ʦץʫʰʳʥʳש ʘʣʜʳʥʘ ʪʝʢ 

 .ʦʷʜʳץ ʘʥʘ ʰʝʰʽʣʝʪʽʥ ʤᴅʩʝʣʝʥʽס ʳʣʳץʘʥʘ ᴇʟʜʽʛʽʥʝʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫ ʘʨץ

 ʤʳʥʘʜʘʡ שʫʰʳʥʳץʡ ʪʘʧʩʳʨʤʘʩʳʥʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʨʫ ʦת

 :ʘʙʽʣʝʪʪʝʨʽʥ ʞᴅʥʝ ʰʝʙʝʨʣʽʢʪʝʨʽʥ ʜʘʤʳʪʘʜʳץ

- ʀʥʪʝʣʣʝʢʪʫʘʣʜʳץ (ʩʘʣʳʩʪʳʨʫ ץʘʙʽʣʝʪʽ, ʥʝʛʽʟʛʽʥʽ ʘʞʳʨʘʪʘ ʙʽʣʫ, ʟʝʨʪʪʝʫ, ʵʢʩʧʝʨʠʤʝʥʪ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʞʘʟʫ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳʣʘʫ). 

- ʇᴅʥʜʽʢ (ʪʝʦʨʠʷʥʳ ʧʨʘʢʪʠʢʘʤʝʥ ײʰʪʘʩʪʳʨʫ ʰʝʙʝʨʣʽʛʽ, ʬʠʟʠʢʘʣʳץ ʙʽʣʽʤʜʝʨʽʥ 

 ʤʳʩײʞ שʨʘʣʜʘʨʳʥʳײץ ʡ ʘʩʧʘʧʪʘʨʳ ʤʝʥװ ʦʣʜʘʥʫ, ʢᴇʧʪʝʛʝʥץ ʘסʘ ʘʥʘʣʠʟ ʞʘʩʘʫסʙʳʣʳʩʪʘʨײץ

ʽʩʪʝʫ ʧʨʠʥʮʠʧʽʥ ʪװʩʽʥʜʽʨʫ). 

 ʤʽʥʜʝʪʪʝʨʽʥ ץʬʫʥʢʮʠʦʥʘʣʜʳ שʪʘʨʜʳץʨʘʣ-ʞʘʙʜʳײץ) ץʡʳʤʜʘʩʪʳʨʫ-ʪʘʥʳʤʜʳױ -

ʘʥʳץʪʘʡ ʙʽʣʫ, ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʛʝʥʜʝ ʪʝʭʥʠʢʘ ץʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ 

ʧʘʡʜʘʣʘʥʫ ʝʨʝʞʝʣʝʨʽʥ ʩʘץʪʘʫ). 

ɽשʙʝʢ ʝʪʫ (ץʦʣ ײץʨʘʣʜʘʨʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽ װʡʨʝʥʫ ʜʘסʜʳʩʳ, ײʩʪʘʣʳץ, ʪ.ʙ.). 

ʌʠʟʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ װʡʛʝ ʙʝʨʫ ʦʩʳ ʧᴅʥʛʝ ʝʨʝʢʰʝ 

 ץʨʤʳʩʪʳײʠ ʞᴅʥʝ ʪסʥʜʘ ʞʝʨʛʽʣʽʢʪʽ ʪʘʙʠײʪʳ ʪʫʜrʨʘʜʳ. ᴆʡʪʢʝʥʽ ʤץʫʰʳʣʳסʳʟʳץ

(ʪʝʭʥʠʢʘʣʳץ) ʞʘסʜʘʡʣʘʨ ʝʩʢʝʨʽʣʝʜʽ. תʡʛʝ ʙʝʨʽʣʝʪʽʥ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʡʝʩʽ 

 :ʘʥסʳʪʪʘʣסʘʪʘʨ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʙʘץʡʝ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʙʽʨװʣ ʞײʘʥ. ɹסʨʳʣײץ

- ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʬʠʟʠʢʘʣʳץ ʪײʨסʳʜʘʥ ץʘʨʘʩʪʳʨʫ; 

- ʬʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨʜʳ ᴇʣʰʝʫ ʘʨץʳʣʳ ʬʠʟʠʢʘʣʳץ ʟʘשʜʘʨ ʤʝʥ ʟʘשʜʳʣʳץʪʘʨʜʘסʳ 
ʬʫʥʢʮʠʦʥʘʣʜʳץ ʪᴅʫʝʣʜʽʣʽʢʪʽ ʘʥʳץʪʘʫ; 

- ʬʠʟʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʪײʨʤʳʩʪʳץ ʪʝʭʥʠʢʘ ʢᴇʤʝʛʽʤʝʥ ʙʘʩץʘʨʫ ʤװʤʢʽʥʜʽʛʽʥ 

ʪװʩʽʥʜʽʨʫ (ʪʽʛʽʥ ʤʘʰʠʥʘʩʳʥʜʘסʳ ʨʝʦʩʪʘʪʪʳש ʞᴅʥʝ ʧʦʪʝʥʮʠʦʤʝʪʨ ï ʜʳʙʳʩ ʨʝʪʪʝʛʽʰʪʽש 

ʪʝʣʝʚʠʟʦʨʜʘסʳ, ʤʘʛʥʠʪʦʬʦʥʜʘסʳ, ʨʘʜʠʦץʘʙʳʣʜʘסʳʰʪʘסʳ ʤʽʥʜʝʪʽʥ ʘʥʳץʪʘʫ); 

- ʪײʨʤʳʩץʘ ץʘʞʝʪʪʽ ʪʝʭʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ᴇʣʰʝʫ ʞᴅʥʝ 

ʝʩʝʧʪʝʫʣʝʨ ʞװʨʛʽʟʫ (ʵʣʝʢʨ ײץʨʳʣסʳʣʘʨʳʥʳש ï װʪʽʢʪʽש, ʵʣʝʢʪʨ ʧʣʠʪʘʩʳʥʳץ שʫʘʪʳʥ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥ ʝʩʝʧʪʝʛʽʰ ʧʝʥ ʩʝʢʫʥʜʪʳץ ʪʽʣʽ ʙʘʨ ʩʘסʘʪ ʘʨץʳʣʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʦʥʳ ʦʩʳ 

 ʢᴇʨʩʝʪʢʽʰʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨʫ; ʝʛʝʨ ʦʣʘʨ ʩᴅʡʢʝʩ ʢʝʣʤʝʩʝ ʩʝʙʝʧʪʝʨʽʥ ץʞʘʪʪʳײץ שʨʘʣʜʳײץ

ʪװʩʽʥʜʽʨʫ); 

- ʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤʜʝʨʽʥ ʢװʥʜʝʣʽʢʪʽ ʝשʙʝʢ ʪᴅʞʽʨʠʙʝʩʽʥʜʝ ץʦʣʜʘʥʫ (ʤʘʡ ץʘʙʘʪʳʤʝʥ 
ʞʘʙʳʣסʘʥ ʩʫʜʘ ʢʘʨʪʦʧ ʪʝʟʽʨʝʢ ʧʽʩʝʜʽ. ʄײʥʳ ʪᴅʞʽʨʠʙʝ ʪʝʢʩʝʨʽʧ, ײץʙʳʣʳʩʪʳ ʪװʩʽʥʜʽʨʫ 

ʢʝʨʝʢ). 

ʌʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳש ʥʝʛʽʟʽʥ סײʳʥʫ, ʪװʩʽʥʽʢʪʝʨʜʽ, ʪʝʦʨʠʷʥʳ ʠʛʝʨʫ ʧʨʦʮʝʩʽ ᴅʨ 

ʦץʫʰʳʜʘ ʙʽʨʜʝʡ ʞװʨʤʝʡʜʽ. ʆץʳסʘʥ ʤʘʪʝʨʠʘʣʜʳ ʙʽʨʝʫʣʝʨ ʪʝʟ ʠʛʝʨʝʜʽ, ʝʥʜʽ ʙʽʨʝʫʣʝʨʽʥʝ ʦʡ 

 ʘʡʩʳʩʳ ᴇʟץʫʰʳʣʘʨ ᴅʨץʡʜʝ ʦת .ʘʞʝʪץ ʳʪץʪʘʫʳʥʘ ʢᴇʧ ʫʘץʦʨʳʪʫʳʥʘ ʞᴅʥʝ ʝʩʽʥʝ ʩʘץ

 ʘʥסʢʝʟʽʥʜʝʛʽ ʘʣ ץʡʳʤʜʘʩʪʳʨʳʣʩʘ ʩʘʙʘײ ʨʳʩײʡ ʪʘʧʩʳʨʤʘʩʳ ʜת .ʤʳʩ ʽʩʪʝʡʜʽײʳʥʳʤʝʥ ʞץʘʨץ

ʙʽʣʽʤʜʝʨʽʥ ʙʝʢʽʪʫʛʝ ʞᴅʥʝ ʪʝʨʝשʜʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

 ,ʰʝʰʽʤʽ שʦʨʳʪʳʥʜʳʣʘʨʳ, ʝʩʝʧʪʝʨʜʽץ שʳʣʘʫʣʘʨ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʝʨʜʽץʡʛʝ ʙʝʨʽʣʛʝʥ ʙʘת

ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳש ʦʨʳʥʜʘʣʫʳ ʦץʫʰʳʣʘʨʜʳװ שʡ ʞײʤʳʩʪʘʨʳʥʘ ʘʨʥʘʣסʘʥ 

ʜᴅʧʪʝʨʣʝʨʽʥʝ ʞʘʟʳʣʘʜʳ. תʡ ʞײʤʳʩʳʥʳץ שʦʨʳʪʳʥʜʳʣʘʨʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʞʘʟʫ 

ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʦʡʳʥ ʩʘʫʘʪʪʳ ʞᴅʥʝ ץʳʩץʘʰʘ ʞʝʪʢʽʟʫʛʝ װʡʨʝʪʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʘʟʫ 

ʤᴅʜʝʥʠʝʪʽ, ʷסʥʠ ʙʝʣʛʽʣʽ ʞװʡʝ, ʥʘץʪʳʣʳץ ʧʝʥ ʨʝʪʪʽʣʽʢ ץʘʣʳʧʪʘʩʘʜʳ. תʡʜʝʛʽ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ 

ʞᴅʥʝ ʙʘץʳʣʘʫʣʘʨʜʳ ʙʘʷʥʜʘʫ ʦץʫʰʳסʘ ʢᴇʨʛʝʥʽʥ ʪʝʨʝש ʦʡʣʘʫסʘ, ʥʝʛʽʟʛʽʥʽ ʘʞʳʨʘʪʘ ʙʽʣʫʛʝ 

 .ʡʨʝʪʝʜʽװ

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʪᴅʩʽʣʜʝʨʽ ʦʣʘʨʜʳ ʰʝʰʫʜʝʛʽ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʞײʤʳʩʪʳץ שʦʡʳʣʫʳʥʘ ʪᴅʫʝʣʜʽ. ʄʳʩʘʣʳ, ʝʩʝʧʪʽ ʰʝʰʫ װʰʽʥ ʙʘʨʣʳץ ʪʝʢʩʝʨʫ ץʘʞʝʪ ʙʦʣʩʘ, 

ʦʥʜʘ ʝʩʝʧʪʽש ʰʝʰʫʽʥ ʥײʩץʘʫʣʘʨסʘ ʩᴅʡʢʝʩ ʞʘʟʘʜʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʝʩʝʧʪʝʨʜʽש ʙʘʩץʘ ʪװʨʣʝʨʽʥʜʝ ʝʩʝʧʪʽ ʰʝʰʫ ʤʝʥ ʙʘʷʥʜʘʫ ץʘʞʝʪ ʙʦʣʘʜʳ. 

ɽʛʝʨ ʝʩʝʧʪʽ ʰʝʰʫ װʰʽʥ ץʘʞʝʪʪʽ ʰʘʤʘʣʘʨ ʪᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥʩʘ, ʦʥʜʘ 

ʵʢʩʧʝʨʠʤʝʥʪʪʽ ץʦʶ ʞᴅʥʝ ᴇʣʰʝʫʣʝʨ ʞװʨʛʽʟʫ ʤʘשʳʟʜʳ [4]. 

ɽʩʝʧ ʪװʨʽʥʜʝʛʽ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʰʝʰʫ ʤʝʥ ʞʘʟʫ ʢʝʣʝʩʽ ʵʣʝʤʝʥʪʪʝʨʜʝʥ 

ʪײʨʘʜʳ: ʝʩʝʧʪʽץ שʦʡʳʣʫʳ, ʰʘʨʪʪʘʨʜʳ ʘʥʘʣʠʟʜʝʫ, ᴇʣʰʝʫʣʝʨ ʞװʨʛʽʟʫ, ʝʩʝʧʪʝʫʣʝʨ, 

ʪᴅʞʽʨʠʙʝʜʝʥ ʪʝʢʩʝʨʫ. 



8  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

ʄʳʩʘʣʳ: ʝʩʝʧʪʽϬ Ϩʦʡʳʣʫʳ. ʂʝʨʝʢʪʽ ײץʨʘʣ-ʞʘʙʜʳץʪʘʨ: ʪʽʢ ʙײʨʳʰʪʳ ץʘשʳʣʪʳʨ ʙʘʥʢʘ, 

ʪʘʨʘʟʳ, ʤʘʩʰʪʘʙʪʳ ʩʳʟסʳʰ, ʩʫʳ ʙʘʨ ʳʜʳʩ, ײץʤ. ɹʘʥʢʘʥʳש ʚʝʨʪʠʢʘʣʴ ץʘʣʳʧʪʘ ʩʫʜʘ ʞװʟʫʽ 

 .ʪʘʫ ʢʝʨʝʢץʜʽʛʽʥ ʘʥʳשʳ ʪʝʨʝסʘʥʜʘץʘ ʙʘʪסʩʫ שʤ ʩʘʣʘʜʳ. ɹʘʥʢʘʥʳײץ ʰʽʥ ʽʰʽʥʝװ

ɹʝʨʽʣʛʝʥ ʝʩʝʧʪʽש ʰʘʨʪʳʥ ʩʫʨʝʪ ʩʘʣʳʧ, ʘʩʪʳʥʘ ʩײʨʘסʳʥ ץʦʶ ʘʨץʳʣʳ ʞʘʟʩʘ ʜʘ ʙʦʣʘʜʳ. 

ʉʦʜʘʥ ʢʝʡʽʥ ʘʥʘʣʠʟ ʞʘʩʘʡʜʳ, ʝʩʝʧʪʽ ʰʝʰʫ װʰʽʥ ץʘʥʜʘʡ ᴇʣʰʝʫʣʝʨ ʞװʨʛʽʟʫ ʢʝʨʝʢʪʽʛʽʥ 

ʘʥʳץʪʘʡʜʳ. 

ʊʘʣʜʘʫ. ɹʘʥʢʘסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʘʫʳʨʣʳץ ʢװʰʽ ʞᴅʥʝ ʘʩʪʳʥʘʥ ᴅʩʝʨ ʝʪʝʪʽʥ ʢʝʨʽ ʠʪʝʨʫʰʽ 

ʢװʰ ʪʝשʝʩʢʝʥʰʝ ʙʘʥʢʘ ʩʫסʘ ʙʘʪʘ ʙʝʨʝʜʽ. ɹײʣ ʞʘסʜʘʡʜʘ Fa=P. ɹʽʨʘץ ɸʨʭʠʤʝʜ ʢװʰʽ ʜʝʥʝʤʝʥ 

ʠʪʝʨʽʣʛʝʥ ʩײʡץʪʳש ʩʘʣʤʘסʳʥʘ ʪʝש ʙʦʣסʘʥʜʳץʪʘʥ, Fa= g * r*V, ʤײʥʜʘסʳ V- ʙʘʥʢʘʥʳש ʙʘʪץʘʥ 

ʙᴇʣʽʛʽʥʽש ʢᴇʣʝʤʽ, r ï ʩʫʜʳש ʪʳסʳʟʜʳסʳ. ɹʘʪץʘʥ ʙᴇʣʽʛʽʥʽש ʢᴇʣʝʤʽ ʪʘʙʘʥ ʘʫʜʘʥʳ ʤʝʥ ʙʘʪʫ 

ʪʝʨʝשʜʽʛʽʥʽש ʢᴇʙʝʡʪʽʥʜʽʩʽʥʝ ʪʝש.  

Fa= g * r*h*S 

ʆʩʳʜʘʥ  

                                h=Fa / g  * r*S                                            (1) 

 

(1) ʬʦʨʤʫʣʘʜʘסʳ ײץʤʳ ʙʘʨ ʙʘʥʢʘʥʳש ʩʘʣʤʘסʳʥ ʙʽʣʫ ʢʝʨʝʢ. ʉʫʜʳש ʪʳסʳʟʜʳסʳ ʤʝʥ 

ʙʘʥʢʘʥʳש ʪʘʙʘʥʳʥrש ʘʫʜʘʥʳʥ ʙʽʣʫ ʢʝʨʝʢ. 

Ϲʣʰʝʫʣʝʨ. ɼʠʥʘʤʦʤʝʪʨʤʝʥ ʩʘʣʤʘסʳʥ, ײʟʳʥʜʳסʳ ʤʝʥ ʝʥʽʥ ʩʳʟסʳʰʧʝʥ ᴇʣʰʝʡʤʽʟ. 

ɸʫʜʘʥʳʥ ʘʥʳץʪʘʡʤʳʟ. S=l*a. rʩʫ=1 ʛ/ʩʤ
3
. 

ɽʩʝʧʪʝʫʣʝʨ. ʊʳסʳʟʜʳץʪʳש, ʩʘʣʤʘץʪʳש ʞᴅʥʝ ʘʫʜʘʥʥʳש ʤᴅʥʜʝʨʽʥ (1) ʬʦʨʤʫʣʘסʘ 

 .ʪʘʡʜʳץʜʽʛʽʥ (ᴃ) ʘʥʳשʦʡʳʧ, ʙʘʪʫ ʪʝʨʝץ

ʊϸʞʽʨʠʙʝʣʽʢ ʪʝʢʩʝʨʫ. ɹʘʥʢʘʥʳש ʚʝʨʪʠʢʘʣʴ ץʘʙʳʨסʘʩʳʥʘ ʪװʩʪʽ ʩʳʟʳץʧʝʥ ʙʘʪʫ 

ʪʝʨʝשʜʽʛʽʥ ʙʝʣʛʽʣʝʡʜʽ. ʊᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʪʘʙʳʣסʘʥ ʤᴅʥʽʤʝʥ ʝʩʝʧʪʝʣʛʝʥ ʙʠʽʢʪʽʢʪʽש 

ʤᴅʥʽ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʝʩʝʧʪʝʨʜʝ ʪᴅʞ̔ʨʠʙʝʥʽ ץʘʞʝʪ ʙʦʣסʘʥʜʘ סʘʥʘ ץʦʷʜʳ, 

ʢʝʡʙʽʨ ʝʩʝʧʪʝʨʜʝ ʬʨʦʥʪʘʣʴʜʳ ʪᴅʞʽʨʠʙʝ ץʦʡʳʣʫʳ ʤװʤʢʽʥ. ʄʳʩʘʣʳ:ʩr ʟסʳʰʪʳש ʢᴇʤʝʛʽʤʝʥ 

ʩʫʜʳש ʩʪʘʢʘʥ ʪװʙʽʥʝ ʪװʩʽʨʝʪʽʥ ץʳʩʳʤʳʥ ᴇʣʰʝʫ. ʕʣʝʢʪʨ ʰʘʤrʥʳש ʪײʪʳʥסʘʥ ʪʦʛʳʥʳש 

 .ʪʘʫץʫʘʪʳʥ ʘʥʳץ

ʌʠʟʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʝʩʝʧʪʝʨ ʰʳסʘʨʫ ʦץʫʰʳʣʘʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ 

ʙʘʨʳʩʳʥʜʘ ᴅʨʙʽʨ ʤסײʘʣʽʤʥʽש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʤʝʩʽʥʽײץ שʨʘʫʰʳʩʳʥʘ ʘʡʥʘʣʫʳ ʢʝʨʝʢ. ʉʝʙʝʙʽ, 

 ʘʥʜʘץʳ ʧᴅʥʜʝʨʛʝ ʘʪʘʧ ʘʡʪסʳʪʪʘסʙʘ ץʫʰʳʣʘʨʜʳ ʪʝʭʥʠʢʘʣʳץʘʟʽʨʛʽ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʩʘʡ, ʦץ

ʬʠʟʠʢʘ ʩʘʣʘʩʳʥʘ ʙʘסʳʪʪʘʫ ʝש ʙʘʩʪʳ ץʘʞʝʪʪʽʣʽʢ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʈɽɿʖʄɽ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ ʥʘ ʫʨʦʢʘʭ 

ʬʠʟʠʢʠ ʠ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʚʦʨʯʝʩʪʚʘ ʫʯʘʱʠʭʩʷ ʧʦ ʬʠʟʠʢʝ. 

 

SUMMARY 

This article discusses the importance of experimental problems in the physics lessons and 

examples of problem solving. The article also describes the main elements of teaching students 

to create works on physics. 

 

 



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  9 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ᴄʆɾ 621.11.24. 

ɾɽʃ ʕʅɽʈɻʀʗʉʓʅ ʇɸʁɼɸʃɸʅʋ ʂʆʕʌʌʀʎʀɽʅʊɯ ɾʆנɸʈʓ 

 ʈɸʉʊʓʈʄɸʃʓ ɾɽʃ ʊʋʈɹʀʅɸʃɸʈʓױפ

ɸ.ʊ.ɹʠʞʘʥʦʚʘ ï 4 ʢʫʨʩ ʩʪʫʜʝʥʪʽ, ɸ.פ.ɽʨʰʠʥʘ - ʬ.-ʤ.ס.ʜ., ʧʨʦʬʝʩʩʦʨ, 

 ɸ.ʐʘץʘʨʙʝʢץʳʟʳ ï ʤʘʛʠʩʪʨ, ʦץʳʪʫʰʳ  

(ɸʣʤʘʪʳ פ ,.ץʘʟʤʝʤץʳʟʧʫ) 

 

ɸʥʥʦʪʘʮʠʷ: ʄʘץʘʣʘʜʘ ʘʜʘʤʟʘʪ ʙʘʣʘʩʳʥʳש ʪʽʨʰʽʣʽʛʽʥʽש ʪʨ̔ʝʛʽ ʙʦʣסʘʥ ʪʘʙʠסʠ ʞʝʨ 

 ʩʘʥʘʫʣʳ ʞʳʣʜʘʨʜʘ שʦʨʣʘʨʳʥʳץ (.ʥʘʡ, ʛʘʟ ʪ.ʙײʢᴇʤʽʨ, ʤ) שʪʘʨʳʥʳץʦʡʥʘʫʳ ʙʘʡʣʳץ

ʪʘʫʩʳʣʘʪʳʥʜʳסʳ ʪʫʨʘʣʳ ʤᴅʩʝʣʝ ץʘʨʘʩʪʳʨʳʣʳʧ, ʪʘʫʩʳʣʤʘʡʪʳʥ, װʥʝʤʽ ʞʘשʘʨʳʧ ʪײʨʘʪʳʥ 

ʘʣʴʪʝʨʥʘʪʠʚʪʽ (ʢװʥ, ʩʫ, ʞʝʣ, ʪ.ʙ) ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʞʝʣ 

ʵʥʝʨʛʠʷʣʘʨʳʥʘ ʢᴇʰʫ ʞʦʣʜʘʨ r  ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫʜʝ ץʘʥ. ʉʦʥʜʘʡ-ʘסʘʨʘʩʪʳʨʳʣץ

ʤʘשʳʟʜʳ ʨʦʣʴ ʘʪץʘʨʘʪʳʥ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽ ʞʦסʘʨʳ ʞʝʣ 

ʪʫʨʙʠʥʘʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫʜʳש ʟʦʨ ʤװʤʢʽʥʜʽʢʪʝʨʥ̔ʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣסʘʥ. ɹʽʟ ץʘʨʘʩʪʳʨʳʧ 

ʦʪʳʨסʘʥ ʤᴅʩʝʣʝʥʽש ʝʣʽʤʽʟʜʝ ᴇʪʝʪʽʥ ʕʂʉʇʆ-2017 ʢᴇʨʤʝʩʽʥʽש çɹʦʣʘʰʘץ ʵʥʝʨʛʠʷè ʘʪʪʳ 

ʪʘץʳʨʳʙʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʫʽ, ʘʪʘʣʤʳʰ ʞʦʙʘסʘ ʝʣʝʫʣʽ װʣʝʩ ץʦʩʘʪʳʥ ʞײʤʳʩ ʝʢʝʥʜʽʛʽʥʽש ʜᴅʣʝʣʽ 

ʙʦʣʳʧ ʦʪʳʨ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʧʦʜʰʠʧʥʠʢ, ʩʝʨʧʝʨ, ʵʬʬʝʢʪʠʚʪʽ ʢʦʵʬʬʠʮʠʝʥʪ, ʙʽʣʽʢ, ץʘʣʘץʰʘ, 

ʞװʨʜʝʢʪʽʢ. 

ʊʫʨʙʠʥʘʥʳש ʘʡʥʘʣʫʳ ʭʦʨʜʘסʘ ץʘʪʳʩʪʳ ʩʠʤʤʝʪʨʠʷʣʳ ʙʦʣʳʧ ʢʝʣʝʪʽʥ NASA 

ʧʨʦʬʠʣʽʥʜʝʛʽ [1] ʘʵʨʦʜʠʥʘʤʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʞʘץʩʳ ʘסʳʩʪʘʣʘʪʳʥ, ʞʝʣ ʪʫʨʙʠʥʘʩʳʥʳש 

 ᴅʩʝʨʽʥʝʥ ʙʦʣʘʜʳ. çʉʝʨʧʝʨ שʰʽʥʽװʢᴇʪʝʨʫ ʢ שʘʥʘʪʰʘʥʳץ ʰʘʣʘʨʳ ʙʦʣʳʧ ʝʩʝʧʪʝʣʝʪʽʥץʘʣʘץ

ʥʝʤʝʩʝ ʪʨʦʧʦʩʢʠʥʦè ᴅʜʽʩʽʥʽש ʙʽʨʝʫʽʤʝʥ ʞײʤʳʩʰʳ ץʘʣʘץʰʘ ʚʘʣסʘ ʞʘʣסʘʥʘʜʳ. ɼʘʨʴʝ ʞʝʣ 

ʪʫʨʙʠʥʘʩʳʥʳש ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽ 45,0max =x . ɾײʤʳʩʰʳ 

ʪʫʨʙʠʥʘʥʳש ʵʬʬʝʢʪʠʚʪʽ ʢᴇʨʩʝʪʢʽʰʽ ʞʝʪʢʽʣʽʢʪʽ ʙʦʣסʘʥʳʤʝʥ ʙײʣ ʢʦʵʬʬʠʮʠʝʥʪʪʽ ʦʜʘʥ ᴅʨʽ 

ʞʦסʘʨʳʣʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʘʨ. ʇʝʨʩʧʝʢʪʠʚʪʽ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʣʳץ ץʦʥʜʳʨסʳʩʳʥʳש 

ʢʦʥʩʪʨʫʢʮʠʷʩʳʥ ʞʝʪʽʣʜʽʨʫ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʧʝʥ ʟʝʨʪʪʝʫ ʥʝʛʽʟʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.  

ᴄʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟʘױ ץʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ ʤʝʥ פʘʟʘץ ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʜʘʨ 

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʜʝ 15 ʞʳʣʜʘʥ ʙʝʨʽ ʢʘʨʫʩʝʣʴ ʪʠʧʪʽ ʪʫʨʙʠʥʘʣʘʨʳʥʳש 

ʧʝʨʩʧʝʢʪʠʚʪʽ ʞʝʣ ʘʛʨʝʛʘʪʳ ʞʘʩʘʣʳʥʫʜʘ. ʆʩ rʤʘץʘʣʘ ʙʘʨʣʳץ ʙʝʣʛʽʣʽ ʞʝʣ ʪʫʨʙʠʥʘʩʳʥʳש  

ʧʘʨʘʤʝʪʨʣʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʞʦסʘʨסʳ ʤʝʥʰʽʢʪʽ ץʫʘʪʪʳ ʙʝʨʝʪʽʥ ʢʦʥʩʪʨʫʢʮʠʷסʘ 

ʘʨʥʘʣסʘʥ. 1 ʩʫʨʝʪʪʝ ʢʝʜʝʨʛʽ ʢװʰʽ ʤʝʥ ץʘʥʘʪʰʘʥʳש ʢᴇʪʝʨʫ ʢװʰʽʥ ʧʘʡʜʘʣʘʥʘʪʳʥ ʘʡʥʘʣʫ ʦʩʽ 

ʚʝʨʪʠʢʘʣʴ  ʦʨʥʘʣʘʩץʘʥ ʞʝʣ ʪʫʨʙʠʥʘʣʘʨʳ  ʢʝʣʪʽʨʽʣʛʝʥ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1-ʩʫʨʝʪ. ʂʝʜʝʨʛʽ ʢװʰʽ ʤʝʥ ץʘʥʘʪʰʘʥʳש ʢᴇʪʝʨʫ ʢװʰʽʥ ʧʘʡʜʘʣʘʥʘʪʳʥ ʘʡʥʘʣʫ ʦʩʽ 

ʚʝʨʪʠʢʘʣʴ ʞʝʣ ʪʫʨʙʠʥʘʣʘʨʳ 

 

 ʨʘʩʪʳʨʤʘʣʳ ʞʝʣ ʪʫʨʙʠʥʘʩʳ ɼʘʨʴʝײץ ʘʥ ʢʘʨʫʩʝʣʴ ʪʠʧʪʽסʩʳʥʳʣʳʧ ʦʪʳʨױ

ʪʫʨʙʠʥʘʩʳʥʘ ץʘʨʘסʘʥʜʘ ʞʝʣ ץʦʥʜʳʨסʳʩʳʥ ʚʝʨʪʠʢʘʣʴ ʞʘסʜʘʡʜʘ ײʩʪʘʧ ʪײʨʘʪʳʥ ʞᴅʥʝ 



10  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

ʚʝʨʪʠʢʘʣʴ ʙʽʣʽʢʪʽש ʘʡʥʘʣʫʳʥ ʮʝʥʪʨʣʝʡʪʽʥ ʧʦʜʰʠʧʥʠʢʪʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʝʢʽ ʥʝʤʝʩʝ װʰ ʦʩʴʪʽ  

ʦʨʥʘʣʘʩץʘʥ ʙʽʣʽʢʪʝʨʜʝʥ ʪײʨʘʜʳ. ʆʥʳש ᴅʨץʘʡʩʳʩʳ ʩʝʨʧʝʨ ʥʝʤʝʩʝ ʪʨʦʧʦʩʢʠʥʦ ᴅʜʽʩʽʥʽש 

ʢᴇʤʝʛʽʤʝʥ ʞʘʣסʳʟ ʞײʤʳʩʰʳ ץʘʣʘץʰʘʣʘʨʤʝʥ ʞʘʣסʘʩʘʜʳ.  

 

 

 

 

 

 

 

 

 

 

 

ʊʽʢ ץʘʣʘץʰʘʣʳ ײץʨʘʩʪʳʨ-      ʊʨʦʧʦʩʢʠʥʦ ʞװʡʝʩʽʥʜʝʛʽ          ʊʨʦʧʦʩʢʠʥʦ ʞװʡʝʩʽʥʜʝʛʽ 

ʤʘʣʳ ɹʠʜʘʨʴʝ ʞʝʣ                       ײץʨʘʩʪʳʨʤʘʣʳ ɹʠʜʘʨʴʝ              ײץʨʘʩʪʳʨʤʘʣʳ ɹʠʜʘʨʴʝ       

 ʪʫʨʙʠʥʘʩʳ  (ʘ)                             ʞʝʣ ʪʫʨʙʠʥʘʩʳ (ᴅ)                    ʞʝʣ ʪʫʨʙʠʥʘʩʳ (ʙ) 

 

2-ʩʫʨʝʪ. ɸʡʥʘʣʫ ʦʩʽ ʚʝʨʪʠʢʘʣʴ ʦʨʥʘʣʘʩץʘʥ ʢʘʨʫʩʝʣʴ ʪʠʧʪʽ ʞʝʣ ʪʫʨʙʠʥʘʣʘʨʳ (1-

 שʥʘʨʘ, 4-ʘʡʥʘʣʫ ʙʽʣʽʢʪʝʨʽ, 5-ʧʦʜʰʠʧʥʠʢ, a-ʩʝʨʧʝʨʣʝʨʜʽײʰʘʣʘʨ, 2-ʩʝʨʧʝʨʣʝʨ, 3-ʤץʘʣʘץ

ʘʨʘʩʳʥʜʘסʳ ʙײʨʳʰ) 

 

2 (ʘ)-ʩʫʨʝʪʪʝ ʪʽʢ ץʘʣʘץʰʘʣʳ ײץʨʘʩʪʳʨʤʘʣʳ ɹʠʜʘʨʴʝ  ʞʝʣ ʪʫʨʙʠʥʘʩʳʥʳש ʥײʩץʘʩʳ 

ʢʝʣʪʽʨʽʣʛʝʥ. ᴄʨʙʽʨ ʝʢʽ ʢʦʘʢʩʠʘʣʴʜʳ ʙʽʣʽʢ ʩʝʨʧʝʨ ʘʨץʳʣʳ ץʦʩ ץʘʣʘץʰʘʤʝʥ ʩʠʤʤʝʪʨʠʷʣʳ 

ʙʝʢʽʪʽʣʛʝʥ. ᴄʨʙʽʨ ʙʽʣʽʢ ʘʚʪʦʥʦʤʜʳ ʪװʨʜʝ ʞײʤʳʩ ʽʩʪʝʧ, ʘʡʥʘʣʫ ʢʝʟʽʥʜʝ ʢװʰ ʤʦʤʝʥʪʽʥ 

ʪʫʜʳʨʘʜʳ. ɹײʣ ʥײʩץʘʜʘ ʝʢʽ ʙʽʣʽʢʪʽ ʪʫʨʙʠʥʘ ʙʽʨ ʙʘסʳʪʪʘ ʙʽʨʜʝʡ ʙײʨʳʰʪʳץ ʞʳʣʜʘʤʜʳץʧʝʥ 

ʘʡʥʘʣʫʳ ʪʠʽʩ. ɾײʤʳʩ ʢʝʟʽʥʜʝ ʙײʨʳʰʪʳ 90
0 

 ʳסʨʳʣײץ ʨʘʪʳʥ ʘʨʥʘʡʳײʩʪʘʧ ʪײ ʘ ʢʝʣʪʽʨʽʧץ -

ʙʘʨ. 2 (ᴅ)-ʩʫʨʝʪʪʝ ɹʠʜʘʨʴʝ ʪʫʨʙʠʥʘʩʳʥʳץ שʘʣʘץʰʘʣʘʨʳ ʪʨʦʧʦʩʢʠʥʦ ʪװʨʽʥʜʝ ʙʝʢʽʪʽʣʛʝʥ. 

2(ʙ)-ʩʫʨʝʪʪʝ ʙʽʣʽʢʪʝʨʽ ץʘʨʘʤʘ-ץʘʨʩʳ ʙʘסʳʪʪʘ ʘʡʥʘʣʘʪʳʥ ʪʫʨʙʠʥʘʥʳש  ʢʦʥʩʪʨʫʢʮʠʷʩʳ [1]. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥ ץʦʥʜʳʨסʳʣʘʨʜʳש ʝʨʝʢʰʝʣʽʛʽ ʪʫʨʙʠʥʘʥʳש ᴅʨʙʽʨ ʙʽʣʽʛʽ ʘʚʪʦʥʦʤʜʳ 

ʪװʨʜʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʵʣʝʢʪʨ ʪʦסʳʥʘ ʘʡʥʘʣʜʳʨʘʪʳʥ ʛʝʥʝʨʘʪʦʨסʘ ץʦʩʳʣסʘʥ. 

ɾʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʵʬʬʝʢʪʠʚʪʽ ᴇʩʫʽ ʙʽʨ-ʙʽʨʽʥʝʥ ʪᴅʫʝʣʩʽʟ 

ʘʡʥʘʣʘʪʳʥ ʙʽʣʽʢʪʝʨʜʽש ᴇʥʜʽʨʝʪʽʥ ʵʥʝʨʛʠʷʣʘʨʳʥʳץ שʦʩʳʥʜʳʩʳʥʘ ʪʝש. 

ʊʽʢ ץʘʣʘץʰʘʣʳ ɼʘʨʴʝ ʞʝʣ ʪʫʨʙʠʥʘʩʳʥʳץ שʫʘʪʳ F ʘʫʜʘʥסʘ, ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥʳש 

ʢʫʙʳʥʘ ʞᴅʥʝ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʝ ʪʫʨʘ ʧʨʦʧʦʨʮʠʦʥʘʣ. פʘʤʪʳʣסʘʥ 

ʙʽʨʣʽʢ  ʘʫʜʘʥʜʘסʳ ץʫʘʪ 
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 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  11 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

                                          ʂʚʘʨʪʜʘʨʴʝ  99,0
)4(

=DP   

ʝʢʝʥʜʽʛʽʥ ʘʥʳץʪʘʡʤʳʟ. 

ɹײʜʘʥ, ʂʚʘʨʪʜʘʨʴʝ װʰʽʥ ʞʝʣ ʘʛʨʝʛʘʪʳʥʜʘ ʘʫʘ ʘסʳʥʳʥʳש ʞʳʣʜʘʤʜʳסʳ ʥᴇʣʛʝ ʪʝש 

ʙʦʣסʘʥʜʘ ץʳʩʳʤ ʪʦʣʳסʳʤʝʥ ץʘʣʳʧʪʘʩʘʜʳ. ᴄʨʠʥʝ, ʤײʥʜʘʡ ʞʘסʜʘʡ ʙʦʣʤʘʡʜʳ. ɾʝʨʛʽʣʽʢʪʽ 

  ʪʘ ʞʝʣ ʪʫʨʙʠʥʘʥʳץʳ ʘʟʘʷʪʳʥ ʘʫʤʘסʠʥʜʫʢʪʠʚʪʽ ʞʳʣʜʘʤʜʳ שʳʥʥʳסʳʩʳʤ ʘʨʪʘʪʳʥ ʞᴅʥʝ ʘץ

ʝʨʢʽʥ ʘʡʥʘʣʳʧ ᴇʪʝ ʙʘʩʪʘʡʜʳ, ʙʽʨʘץ ʥʦʣʛʝ ʪʝש ʙʦʣʤʘʡʜʳ. ɾʝʣ ʘסʳʥʳʥʳש ʵʥʝʨʛʠʷ ʞʠʳʥʳʥ 

ʩʠʧʘʪʪʘʡʪʳʥ ñkò ʠ ñ xò ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʩᴅʡʢʝʩʽʥʰʝ ʪᴇʤʝʥʜʝʡʜʽ. ɼʘʨʴʝ ʞᴅʥʝ ɹʠʜʘʨʴʝ 

ʨʝʞʠʤʽʥʜʝʛʽ ʪᴅʞʽʨʠʙʝʣʽʢ ʣʘʙʦʨʘʪʦʨʠʷʣʳץ ʤʦʜʝʣʽ ʞᴅʥʝ ʩʦʥʳʤʝʥ ץʘʪʘʨ (2) ץʳʩʳʤʥʳש 

ᴇʟʛʝʨʫʽ ʥʝʛʽʟʽʥʜʝ, ʪʫʨʙʠʥʘʥʳש ᴅʨ ʪװʨʣʽ ʩʘʥʳʥʳש ʙʽʣʽʢʪʝʩ ʚʘʣʜʘʨʳʥʳש ñxò ʵʬʬʝʢʪʠʚʪʽ 

ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʤᴅʥʽʥ ʰʳסʘʨʫסʘ ʙʦʣʘʜʳ. ʆʣ װʰʽʥ ʤʳʥʘ ʬʘʢʪʢʝ ʥʘʟʘʨ ʘʫʜʘʨʘʡʳ(2) ,ץ 

ɼʘʨʴʝʜʝʥ ɹʠʜʘʨʴʝʛʝ ᴇʪʢʝʥʜʝ ץʳʩʳʤ 24%-סʘ ʘʨʪʘʜʳ. ɸʣ ת ʜhʘʨʴʝ ʞʘסʜʘʡʳʥʜʘ ɼʘʨʴʝʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ 2 ʝʩʝ ʘʨʪʘʜʳ. ɹʠʜʘʨʴʝʜʝ ʞᴅʥʝ ʥʘץʪʳ ʞʘסʜʘʡʜʘ ʞʝʣʜʽ ץʘʙʳʣʜʘʫʜʘסʳ 

 ʘʥʜʘסʘʨʘץ ʥᴅʪʠʞʝʩʽ ɼʘʨʴʝʛʝ שᴇʟʛʝʨʽʩʽ ʧʨʦʧʦʨʮʠʦʥʘʣ ʙʦʣʫʳ ʪʠʽʩ. ʕʢʩʧʝʨʠʤʝʥʪʪʽ שʳʩʳʤʥʳץ

ɹʠʜʘʨʴʝʥʽש 
ʵʬx  ʵʬʬʝʢʪʠʚʪʽ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʤᴅʥʽ 40%-סʘ 

ʘʨʪʳץ ʝʢʝʥʜʽʛʽʥ ʢᴇʨʩʝʪʪʽ. ɸʣ ʪʝʦʨʠʷ ʞװʟʽʥʜʝ 69 %-סʘ ʞʦסʘʨʳʣʘʡʪʳʥʜʳסʳ ʙʦʣʞʘʥסʘʥ 

ʙʦʣʘʪʳʥ. ɹײʣ ʘʡʳʨʤʘʰʳʣʳץ ʘסʳʥʥʳש ʠʥʜʫʢʪʠʚʪʽ ʞʳʣʜʘʤʜrסʳʥʳש ʢʝʤʫʽ ʝʩʝʙʽʥʝʥ ((76-

45)/45) 100 % - 40 % = 69 % - 40% = 29 % ʙʦʣʳʧ ʦʪʳʨ. ʆʣʘʡ ʙʦʣʤʘʩʘ, ʪʝʦʨʠʷסʘ ʩᴅʡʢʝʩ 

ɼʘʨʴʝʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ɹʠʜʘʨʴʝ ʪʫʨʙʠʥʘʩʳʥʳץ שʳʩʳʤʳʥʳש 
)2(

PD  ʘʨʪʫʳ ʘʧʧʘʨʘʪʪʳש 

ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫʜʳש ʞʠʳʥʪʳץ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽ29% ש ʪᴇʤʝʥʜʝʫʽʥʝ ᴅʢʝʣʝʜʽ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ɹʠʜʘʨʴʝ װʰʽʥ [3]: 
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ɹײʣ ᴅʜʽʩʪʝʥ ɼʘʨʴʝʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, 
ʵʬx  ʵʬʬʝʢʪʠʚʪʽ ʤᴅʥʽʥʽש ʞʦסʘʨʳʣʘʫʳ  

ñɻʠʜʨʦʧʨʠʙʦʨò סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽʥʽש 

ʤᴅʥʜʝʨʽʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥʜʽʛʽ ʢᴇʨʽʥʽʧ ʪײʨ. ʆʩʳ ʞʝʨʜʝʥ ʢʝʣʝʩʽ ʵʤʧʠʨʠʢʘʣʳץ ʪᴅʫʝʣʜʽʣʽʢʪʽ 

ʦשʘʡ ײץʨʫסʘ ʙʦʣʘʜʳ: 
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ʞʘ˃ʳ˃ ʞʘ˃. ʞʝʣ xxx += , (x)=(1), (2), (3), (4) ï ʞײʤʳʩʪʳץ ʚʘʣʜʘʨʳʥʳש ʩʘʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ɹʽʟʜʽץ שʘʨʘʩʪʳʨʳʧ ʦʪʳʨסʘʥ ʞʘסʜʘʡʜʳש ʥᴅʪʠʞʝʩʽʥʜʝ, 
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 ʤײʥʜʘסʳ  km=0,26, ʘʣ  .45,0)1(

max=x  

ʉʦסשʳ ʬʦʨʤʫʣʘʜʘʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, 
ʵʬx  ʤᴅʥʽ (

)1(

PD ) ɼʘʨʴʝ ʪʫʨʙʠʥʘʩʳʥʳש ʘʫʘ 

ʘסʳʥʳʥʜʘסʳ ʝʨʽʢʪʽ ץʦʟסʘʣʳʩʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ץʳʩʳʤ 
)(x

PD  ʪʳץʘʥʰʘʣʳץ 

ʘʨʪʘʪʳʥʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʣʝʨʜʝʥ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʡʳʥʰʘ ײץʨʘʩʪʳʨʤʘʣʳ ɹʠʜʘʨʴʝ 

ʞʝʣ ʪʫʨʙʠʥʘʩʳʥʳש ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʢʘʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʜʽ.  



12  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

ʂʘʨʫʩʝʣʴ ʪʠʧʪʝʩ ʞʝʣ ʵʣʝʢʪʨ ץʦʥʜʳʨסʳʣʘʨʳʥʳש ʚʘʣʜʘʨʳ ʝʢʽ ʚʝʨʪʠʢʘʣʴ ʚʘʣʜʘʥ ʢʝʤ 

ʙʦʣʩʘ ʪʠʽʤʩʽʟ, ʤײʥʜʘʡ ʞʘסʜʘʡʜʘ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽ 0,63-ʪʝʥ 0,45-ʢʝ 

ʜʝʡʽʥ ʪᴇʤʝʥʜʝʡʜʽ [1,4]. 

ɽʢʽ ʚʝʨʪʠʢʘʣʴ ʚʘʣʜʘʥ ʘʨʪʳץ ʞʝʣ ʪʫʨʙʠʥʘʣʘʨʳʥʳש  ʞʝʨʛʽʣʽʢʪʽ ץʳʩʳʤ ʘʨʪʘʪʳʥ ʞᴅʥʝ 

ʠʥʜʫʢʪʠʚʪʽ ʞʳʣʜʘʤʜʳץ ʢʝʤʠʪʽʥ ʞʘסʜʘʡʣʘʨʜʘ ץʦʣʜʘʥʫ ʦʨʳʥʩʳʟ. ױʩʳʥʳʣסʘʥ ײץʨʳʣסʳʥʳש 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʢʘʣʳץ ʵʬʬʝʢʪʠʚʪʽʣʽʛʽ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש 

ʵʬʬʝʢʪʠʚʪʽ ʘʨʪʫʳʥʘʥ ʪײʨʘʜʳ. ɾʘʙʜʳץʪʳש ʵʢʦʥʦʤʠʢʘʣʳץ  ʙʘסʘʩʳʥʳש ʘʨʪʫʳ ʞʝʣ 

ʘʛʨʝʛʘʪʳʥʳץ שʳʟʤʝʪʽ ײץʥʳʥʘ, ײץʨʳʣʳʩ ʙʘʨʳʩʳʥʜʘ ʞʝʨʛʝ ʦʨʥʘʪʫʳʥʘ, ʢײʨʘʣסʘʥ 

ʢʦʥʩʪʨʫʢʮʠʷʩʳʥʘ, ײץʨʳʣʳʩ ʤʘʪʝʨʠʘʣʳʥʘ ʢʝʪʢʝʥ ʰʳסʳʥʥʳש ʪᴇʤʝʥʜʽʛʽʤʝʥ ץʘʪʘʨ ʞʝʣ 

ʪʫʨʙʠʥʘʩʳʥʳש ʙʽʨʣʽʢ ץʫʘʪʳʥʳש ʘʨʪʫʳ ʞᴅʥʝ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש 

ʘʨʪʫʳ ʝʩʝʙʽʥʝʥ ʧʘʡʜʘʣʳ ʵʬʬʝʢʪʽʥʽש ʞʦסʘʨʳʣʘʡʪʳʥʜʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ᴄʨʪװʨʣʽ ɾʕפ-ʥʳש ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʞװʨʜʝʢʪʽʢʢʝ  

ʪᴅʫʝʣʜʽʣʽʛʽ 3-ʩʫʨʝʪʪʝ  ʢʝʣʪʽʨʽʣʛʝʥ. ɹײʜʘʥ ʪʫʨʙʠʥʘ ץʘʣʘץʰʘʣʘʨʳʥʳש ʩʘʥʳ ʘʟ ʙʦʣʩʘ, ʞʝʣ 

ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽ x ʞʦסʘʨʳ ʝʢʝʥʜʽʛʽ ʢᴇʨʽʥʝʜʽ ʞᴅʥʝ ץʠʩʳץʪʳש 

ʪᴅʫʝʣʜʽʣʽʛʽ ()cx  ʪʫʨʙʠʥʘʥʳש c ʞװʨʜʝʢʪʽʢ ʜʝשʛʝʡʽʥʽש ʞʦסʘʨʳʣʘʫ ʞʘסʳʥʘ ץʘʨʘʡ ʦʨʳʥ 

ʘʫʳʩʪʳʨʘʜʳ. ʗסʥʠ, ʙʽʨʰʘʤʘ ʞʳʣʜʘʤ ץʦʟסʘʣʘʜʳ.  

 

 
3-ʩʫʨʝʪ. ɾʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽ x  ʤʝʥ ʞװʨʜʝʢʪʽʛʽ c ʘʨʘʩʳʥʜʳסʳ 

ʪᴅʫʝʣʜʽʣʽʢ. 

1-ʢᴇʧ ץʘʣʘץʰʘʣʳ ʧʨʦʧʝʣʣʝʨʣʽʢ ʞʝʣ ʪʫʨʙʠʥʘʩʳ, 

 ,ʰʘʣʳ ʧʨʦʧʝʣʣʝʨʣʽʢ ʞʝʣ ʪʫʨʙʠʥʘʩʳץʘʣʘץ ʰװ -2

3- ʝʢʽ ץʘʣʘץʰʘʣʳ ʧʨʦʧʝʣʣʝʨʣʽʢ ʞʝʣ ʪʫʨʙʠʥʘʩʳ, 

4- ʽʜʝʘʣ ץʘʥʘʪʰʘʣʳ ʞʝʣʜᴇשʛʝʣʝʢ. 

ʂʝʟ ʢʝʣʛʝʥ ʘʡʥʘʣʤʘʣʳ ץʦʟסʘʣʳʩʪʘסʳ ʪʫʨʙʠʥʘ ʞʝʣʜʽש ʞʦʣʳʥʘ ʢʝʜʝʨʛʽ ʞʘʩʘʡʜʳ. 

ʅʝײסʨʣʳʤ ץʘʣʘץʰʘʥʳש ʩʘʥʳ ʢᴇʧ ʙʦʣʩʘ, ʩʦײסʨʣʳʤ ʪʫʨʙʠʥʘʥʳש ʢʝʜʝʨʛʽʩʽ װʣʢʝʥ ʙʦʣʘʜʳ 

ʞᴅʥʝ ʘʟ ʵʥʝʨʛʠʷ ᴇʥʜʽʨʝʜʽ. ɾʝʣ ʢʝʜʝʨʛʽʥ̔  ʘʡʥʘʣʳʧ ᴇʪʽʧ, ʵʣʝʢʪʨ ץʦʥʜʳʨסʳʩʳʥʘ ʙʝʨʛʝʥ 

ʵʥʝʨʛʠʷʩʳ ʪᴇʤʝʥʜʝʡʜʽ. 

 ʪʘʨʳ ʘʚʪʦʥʦʤʜʳץʢᴇʧʪʝʛʝʥ ʰʘʨʫʘʰʳʣʳ שʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳ שʘʥʜʘ, ʙʽʟʜʽץʦʨʳʪʘ ʘʡʪפ

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʢᴇʟʜʝʨʽʥ, ʩʦʥʳש ʽʰʽʥʜʝ ʢʝʟ ʢʝʣʛʝʥ ʨʝʛʠʦʥʜʘ ʨʝʩʫʨʩʳ װʣʢʝʥ ʞʝʣ 

ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫסʘ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪʫʜʘ. ʆʣ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʞװʡʝʣʝʨʽʥʝʥ 

ʢʝʡʙʽʨ ʰʘʨʫʘʰʳʣʳץʪʘʨʜʳץ  שʘʰʳץ ʦʨʥʘʣʘʩʫʳʥʘ, ʞײʤʳʩʪʘʨʳʥʳש ʵʢʩʧʝʜʠʮʠʷʣʳץ ʩʠʧʘʪʪʘ 

ʙʦʣʫʳʥʘ ʞᴅʥʝ ʦʪʳʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʪʘʨʘʪʫʜʘסʳ ʥʘʨʳץץʘ ʪᴅʫʝʣʜʽ ʙʦʣʤʘʫ 

ʩʝʙʝʧʪʝʨʽʥʝʥ ʪʫʳʥʜʘʧ ʦʪʳʨ, ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘשʘ ʞײʤʳʩ 

ʦʨʳʥʜʘʨʳ, ʞʘשʘ סʳʣʳʤʠ ʙʘסʳʪʪʘʨ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, 

ʤʝʤʣʝʢʝʪ çɸʫʳʣʜʳ ʵʣʝʢʪʨ ץʫʘʪʳʤʝʥ ץʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫ ʤᴅʩʝʣʝʩʽʥè ʝhʰʫʛʝ ʙʦʣʘʜʳ. 

ɽʣʽʤʽʟʜʽש ᴅʨʙʽʨ ʪײʨסʳʥ ʘʫʜʘʥʜʘʨʳʥʜʘ ʘʚʪʦʥʦʤʜʳ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽ ʧʘʡʜʘ ʙʦʣʳʧ, ʦʣ ʘʫʳʣ 

ʰʘʨʫʘʰʳʣʳסʳʥʳש ᴇʨʢʝʥʜʝʫʽʥʝ, ץʘʨʘʧʘʡʳʤ ʘʫʳʣ ʘʜʘʤʜʘʨʳʥʳש ʢװʥʜʝʣʽʢʪʽ ʝשʙʝʢʪʝʨʽʥ 

ʞʝשʽʣʜʝʪʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜ.r  
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ʈɽɿʖʄɽ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʢʘʟʘʥʦ, ʯʪʦ ʠʩʢʦʧʘʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ 

ʠʩʪʦʱʘʶʪʩʷ.  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ. ɸ ʠʤʝʥʥʦ, ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʦʩʚʦʝʥʠʝ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʪ.ʢ. ʦʙʰʠʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʦʛʘʪʳ ʜʘʥʥʳʤ ʚʠʜʦʤ 

ʩʳʨʴ.̫ 

 

SUMMARY 

In this article it is shown that natural fuel is petting less day by day. From ecological and 

economical opinion it is letter to use sustainable resources. In Republic of Kazakhstan it is 

profitable to use wind energy according to vast territories of our country. The wind energy 

potential of Kazakhstan is much higher than any other sustainable resources.  
 

 

 

ᴄʆɾ 621.11.24. 

ɾɽʃ ʕʅɽʈɻʀʗʉʓʅ ᴆʅɼɯʈʋ ï ɽʃɯʄɯɿɼɽɻɯ ʕʃɽʂʊʈ ʕʅɽʈɻʀʗʉʓʅʓר 

ʊɸʇʐʓʃʓנʓʅʓר ɸʃɼʓʅ ɸʃʋ ɾʆʃɼɸʈʓʅʓר ɹɯʈɯ  

 

ɸ.פ.ɽʨʰʠʥʘ - ʬ.-ʤ.ס.ʜ., ʧʨʦʬʝʩʩʦʨ, ɸ.ʐʘץʘʨʙʝʢץʳʟʳ ï ʤʘʛʠʩʪʨ,  

ʃ.ʉ.ɹʘʡץʘʜʘʤʦʚʘ ïʤʘʛʠʩʪʨ (ɸʣʤʘʪʳ פ ,.ץʘʟʤʝʤץʳʟʧʫ) 

 

ɸʥʥʦʪʘʮʠʷ: ʄʘץʘʣʘʜʘ ᴅʣʝʤʥʽש ʥʘʟʘʨʳʥ ʘʫʜʘʨסʘʥ ʪʘʙʠסʠ ץʦʨʣʘʨʜʳש ʰʝʢʪʝʫʣʽ 

ʫʘץʳʪʪʘ ʪʘʫʩʳʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʤᴅʩʝʣʝ ץʘʨʘʩʪʳʨʳʣʳʧ, ʪʘʫʩʳʣʤʘʡʪʳʥ ʵʥʝʨʛʠʷ 

ʢᴇʟʜʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫ ʝʣʽʤʽʟʛʝ ʪᴅʥ ʪʘʙʠסʠ 

 שʘʣʜʳʥ ʘʣʫ ʞʦʣʜʘʨʳʥʳ שʳʥʳסʪʘʧʰʳʣʳ שʪʘʨʳ ʢᴇʨʩʝʪʽʣʽʧ, ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳץʥʜʳʣʳײץ

ʙʽʨʽ ʝʢʝʥʜʽʛʽʥ ʜᴅʣʝʣʜʝʥʛʝʥ. ʉʦʥʜʘʡ-ʘץ ɽʣʽʤʽʟʜʝ ᴇʪʝʪʽʥ ʕʂʉʇʆ-2017 ʢᴇʨʤʝʩʽʥʽש çɹʦʣʘʰʘץ 

ʵʥʝʨʛʠʷè ʘʪʪʳ ʪʘץʳʨʳʙʳʥʘ ʩʘʡ ʝʣʝʫʣʽ װʣʝʩ ץʦʩʘʪʳʥ ʞײʤʳʩ ʝʢʝʥʜʽʛʽʥʽש ʘʡסʘסʳ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʞʝʣʢʝʥʜʽ, ʧʨʦʧʝʣʣʝʨʣʽ, ץʘʥʘʪʰʘʣʳ, ʪʨʦʧʦʩʢʠʥʘ, ɾʦסשʘʨ ץʘץʧʘʩʳ, 

ʤʝʥʰʽʢʪʽ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ, ʆʩʠʧʦʚʪʳש ʪᴅʞʽʨʠʙʝʣʝʨʽ. 

 ʳʟʘʪʳʥסʘʡʳʨʳʤʜʘʨʳ ʪʫ שʩʪʘʥʜʘ ʙʝʣʛʽʣʽ ʙʽʨ ʞʝʨ ʙʝʪʽʥʜʝʛʽ ʪʝʤʧʝʨʘʪʫʨʘʥʳץʘʟʘפ

ʞʝʪʢʽʣʽʢʪʽ ʢװʰʪʽ ʞʝʣʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ ʙʽʨץʘʪʘʨ ʘʫʜʘʥʜʘʨ ʙʘʨ. ɹײʣʘʨ ʥʝʛʽʟʽʥʝʥ ʦʨʪʘʰʘ 

ʙʠʽʢʪʽʢʪʽ ʪʘʫ ʞװʡʝʣʝʨʽʥʽש ʙʠʽʢʪʝʫ ʙᴇʣʽʢʪʝʨʽ. ʂʝʣʪʽʨʽʣʛʝʥ ʦʩʳʥʜʘʡ ʘʡʤʘץʪʘʨʜʳש 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʪᴇʤʝʥʜʝʛʽʜʝʡ: 

ʐʫ-ɯʣʝ ʪʘʫʣʘʨʳ: ɯʣʝ ɸʣʘʪʘʫʳʥʳש ʊʷʥʴ-ʐʘʥʴ ʩʦʣʪװʩʪʽʢ ʙʘʪʳʩ ʙᴇʣʽʛʽ. ɹʠʽʢʪʽʢ 

ʙʝʣʛʽʣʝʨʽ 1300 ʤ-ʛʝ ʜʝʡʽʥ. ױʟʳʥʜʳסʳ 200 ʢʤ ʞᴅʥʝ ʝʥʽ 25-50 ʢʤ ʪʘʫʣʳ, ʪᴇʙʝʣʽ װʩʪʽʨʪ. 

ʄϰϤʘʣʞʘʨ ʪʘʫʣʘʨʳ: ʆʨʘʣʜʳש ʦשʪװʩʪʽʢ ʰʝʪʽ. ɹʠʽʢʪʽʛʽ 650ʤ-ʛʝ ʜʝʡʽʥ ײʟʳʥʜʳסʳ 

120ʢʤ, ʝʥʽ 10 ʢʤ-ʛʝ ʜʝʡʽʥ ʪᴇʙʝʣʽ ʪʽʟʙʝʢʪʝʨ. 

ϧʘʨʘʪʘʫ ʞʦʪʘʩʳ: ʊʷʥʴ-ʐʘʥʥʳש ʩʦʣʪװʩʪʽʢ ʙʘʪʳʩ ʞʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. ɹʠʽʢʪʽʛʽ 

2000ʤ-ʛʝ ʜʝʡʽʥ. ʊᴇʙʝʣʝʨʽ ʰʝʢʪʝʣʛʝʥ. ױʟʳʥʜʳסʳ 280 ʢʤ, ʝʥʽ 20-50ʢʤ. ױʣʳʪʘʫ ʪʘʫʣʘʨʳ 



14  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

 ʰʽʥװ ʘʥ. ɾʝʣʜʽ ʧʘʡʜʘʣʘʥʫץʳʥʜʘ ʦʨʥʘʣʘʩסʙʘʪʳʩ ʞʘ שʳʩʳʥʳץʰʦ ץʩʘײ שʩʪʘʥʥʳץʘʟʘפ

ʙʠʽʢʪʽʛʽ 500-600ʤ ʙʦʣʘʪʳʥ ʩʦʣʪװʩʪʽʢ ʘʡʤʘץʪʘʨʳ ץʦʣʘʡʣʳ. 

ʄʘϬϤʳʩʪʘʫ ʪʘʫʣʘʨʳ: ʄʘסשʳʰʣʘץ ʘʨʘʣʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. ɹʠʽʢʪʽʛʽ 500ʤ-ʛʝ ʜʝʡʽʥ. 

 .ʳ 200ʢʤ ʞᴅʥʝ ʝʥʽ 50ʢʤסʟʳʥʜʳױ

ɽʨʝʡʤʝʥ ʪʘʫʣʘʨʳ: פʘʟʘץʩʪʘʥʥʳײ שʩʘץ ʰʦץʳʩʳʥʳש ʩʦʣʪװʩʪʽʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ. 

ɹʠʽʢʪʽʛʽ 900ʤ. ױʟʳʥʜʳסʳ 100ʢʤ ʞᴅʥʝ ʝʥʽ 10-25ʢʤ. 

ɹײʣ ʘʫʜʘʥʜʘʨʜʘʥ ʙʘʩץʘ ɹʘʪʳʩ פʘʟʘץʩʪʘʥʜʘסʳ תʩʪʽʨʪ ץʳʨʘʪʳʥ ʞᴅʥʝ ʂʘʩʧʠʡ ʙʨʠʟʜʝʨʽʥ 

ʘʪʘʫסʘ ʙʦʣʘʜʳ. ᴄʩʽʨʝʩʝ ɾʦסשʘʨ ץʘץʧʘʣʘʨʳʥ ʝʨʝʢʰʝ ʘʡʪץʘʥ ʞᴇʥ. ɹײʣ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʢʽʰʽʛʽʨʽʤ ײʟʳʥʜʳסʳ 80ʢʤ ʞᴅʥʝ ʝʥʽ 20-ʜʘʥ 10 ʢʤ-ʛʝ ʜʝʡʽʥʛʽ װʩʪʽʨʪ, 500ʤ ʙʠʽʢʪʽʢʪʝ 

ʦʨʥʘʣʘʩץʘʥ ʞᴅʥʝ ʝʢʽ ʦʡʧʘʪʪʳ פʘʟʘץʩʪʘʥ ʞʘסʳʥʘʥ ɸʣʘʢᴇʣ, פʳʪʘʡ ʞʘסʳʥʘʥ ʕʙʠʥʫʨʜʳ 

 ʡʝcʽʤʝʥװʳʥʘʥ ʙʠʽʢʪʽʛʽ 3000ʤ ʙʦʣʘʪʳʥ ʪʘʫ ʞסʝʢʽ ʞʘ ץʪʳץʞʘʟʳ ץʣ ʪʘʫ ʘʨʘʣʳײʦʩʘʜʳ. ɹץ

ʢᴇʤʢʝʨʽʣʛʝʥ. ɾʦסשʘʨ ץʘץʧʘʣʘʨʳʥʜʘ 200ʢʤ/ʩʘס. ʘʩʪʘʤ ʞʳʣʜʘʤʜʳץʪʳ ʞʝʣʜʝʨ ʙʝʣʛʽʣʝʥʛʝʥ. 

ɾʝʣʜʽש ʤײʥʜʘʡ ʢװʰʽʥʜʝ 1 ʩʘסʘʪʪʘ 1 ʰʘʨʰʳ ʤʝʪʨʜʝʥ (1ʤ2) ʞʝʣ ʵʣʝʢʪʨ ײץʨʳʣסʳʩʳʥʳש 

(ɾʕפ) ʧʘʡʜʘʣʳ ᴅʩʝʨ ʢʦʵʬʬʠʮʠʝʥʪʽ (ʇᴄʂ) ï 0,4 ʙʦʣסʘʥʜʘ ʩʘסʘʪʳʥʘ 200 ʄɺʪ ʵʥʝʨʛʠʷ 

ᴇʥʜʽʨʫʛʝ ʙʦʣʘʜʳ. 100 ʢʤ/ʩʘס ʞʳʣʜʘʤʜʳץʪʳ ʙʦʨʘʥʜʘ ײʟʘץ ʩʦסʘʪʳʥ ʞʝʣʜʝʨ (100 ʩʘסʘʪ) 

ʢװʟʜʝʥ ʢᴇʢʪʝʤʛʝ ʜʝʡʽʥ ʩʦʟʳʣʘʜʳ. ɾʘʟסʳ ʫʘץʳʪʪʘ ײʟʘץ ʤʝʨʟʽʤʜʽ ʪʳʥʳʰʪʳץ ʦʨʥʘʡʜʳ [2,3]. 

 

 

1-ʩʫʨʝʪ. ʕʥʝʨʛʠʷʥʳ ᴇʥʜʽʨʫʜʽש ʤʝʥʰʽʢʪʽ ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥʘ ʪᴅʫʝʣʜʽʣʽʛʽ. I-ʄסײʘʣʞʘʨ 

ʪʘʫʣʘʨʳ; II-פʘʨʘʪʘʫ ʞʦʪʘʩʳ; III-ɽʨʝʡʤʝʥʪʘʫ; IV-ʐʫ-ɯʣʝ ʪʘʫʣʘʨʳ; V-ױʣʳʪʘʫ; VI-

ʄʘסשʳʩʪʘʫ; VII-ɾʦסשʘʨ ץʘץʧʘʣʘʨʳ. 

 

 ʘʥʜʘ ʞʳʣʳʥʘסʪʘʧ ʘʣץʨʝʩʫʨʩʪʘʨʳ 1980 ʞʳʣʳ ʞʫʳ ץʞʝʣ ʵʥʝʨʛʝʪʠʢʘʣʳ שʩʪʘʥʥʳץʘʟʘפ

32,2 ʪʨʠʣʣʠʦʥ ʢɺʪ ʩʘץ-סʘ ʙʘסʘʣʘʥʘʜʳ. ᴆʟʽʤʽʟʛʝ ʦʩʳ ʞʝʣ ʨʝʩʫʨʩʪʘʨʳʥʳש ʤʘʩʰʪʘʙʪʘʨʳʥ 

ʝʣʝʩʪʝʪʫ װʰʽʥ 1-ʢʝʩʪʝʜʝ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʪʽʨʽʣʛʝʥ .  

 

1-ʢʝʩʪʝ1980 ʞʳʣʳ ᴇʥʜʽʨʽʣʛʝʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ(ʞʳʣʳʥʘ ʤʣʨʜ ʢɺʪ ʩʘס) 
 ʩʪʘʥ ʉʉʈʆ ɾʝʨ ʰʘʨʳץʘʟʘפ
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ɹײʜʘʥ, פʘʟʘץʩʪʘʥʥʳש ᴅʣʝʤʜʝʛʽ ʙʘʨʣʳץ ʝʣʜʝʨʜʽ ץʦʩʘ ʘʣסʘʥʜʘסʳ ᴇʥʜʽʨʛʝʥ ʵʥʝʨʛʠʷʜʘʥ 3 

ʝʩʝ ʘʩʳʧ ʪװʩʝʪʽʥ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥʘ ʠʝ ʝʢʝʥʜʽʛʽ ʢᴇʨʽʥʝʜʽ. ᴄʡʪʢʝʥʤʝʥ פʘʟʘץʩʪʘʥʥʳש 

ʧʨʘʢʪʠʢʘʣʳץ ʰʝʢʪʝʣʤʝʛʝʥ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥʳש ʨʝʩʫʨʩʪʘʨʳʥʘ ʠʝ ʙʦʣʘ ʦʪʳʨʳʧ ʦʣʘʨʜʳ ץʘʟʽʨ 

 ʳʣʘʨʜʳ ʞʘʩʘʡʪʳʥ ʩᴅʡʢʝʩסʨʳʣײץ ץʨʳʥ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʣʳײʣ ʙᴅʨʽʥʝʥ ʙײʦʣʜʘʥʙʘʫʜʘ. ɹץ

ᴇʥʝʨʢᴅʩʽʧ ʦʨʳʥʜʘʨʳʥʳש ʙʦʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɹʘʨʣʳסʳ ʵʢʦʥʦʤʠʢʘʣʳץ 

 ʰʝʪʝʣʜʝʥ ʜʘʡʳʥ ʘʛʨʝʛʘʪʪʘʨʜʳ ʩʘʪʳʧ ʘʣʫ 2-3 ʝʩʝ ץʘ ʪʘʨʪʘʜʳ, ʙʽʨʘסʪʘʨʜʳ ʘʣץʠʳʥʰʳʣʳץ

 .(ʨʜʝ ʢᴇʤʝʢ ʘʣʫװʰʽʥ ʧʝʨʠʦʜʪʳ ʪװ ʤʳʩʪʘʨʳʥ ʞʘʩʘʫײʞʝʪʢʽʟʫ, ʤʦʥʪʘʞʜʘʫ, ʞᴇʥʜʝʫ ʞ) ʳʤʙʘʪץ

ʄײʥʳʤʝʥ ץʦʩʘ פʘʟʘץʩʪʘʥ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʘסʳʥʘʥ ʪᴅʫʝʣʜʽʣʽʢʪʝ ʙʦʣʘʜʳ, ץʦʩʳʤʰʘ ʞײʤʳʩ 

ʦʨʳʥʜʘʨʳ ʙʦʣʤʘʡʜʳ [6]. 

ɹʽʟʜʽש ʨʝʩʧʫʙʣʠʢʘʤʳʟסʘ ʪʝʨʨʠʪʦʨʠʷʩʳ ʢװʰʪʽ ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡ ʪᴅʥ. 

ɾײʤʩʘץ ʢʣʠʤʘʪʪʳ ʝʣʜʽש ʦשʪװʩʪʽʢ ʘʫʜʘʥʜʘʨʳʥʜʘ, ʂʘʩʧʠʡ ʤʘשʳʥʜʘ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

 .ʘ ʙʦʣʘʜʳסʧʘʡʜʘʣʘʥʫ ץʘʤʘʡ-ʘסʦʨץ ʦʣʘʡʩʳʟ ʤʝʪʝʦʬʘʢʪʦʨʣʘʨʜʘʥץ (פɾʕ) ʳʣʘʨʳʥסʦʥʜʳʨץ



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  15 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ʂʣʠʤʘʪʳ ʰסײʳʣ ʢʦʥʪʠʥʝʥʪʘʣʴʜʽ ʞᴅʥʝ ץʳʩʳ ץʘʪʘש ʩʦʣʪװʩʪʽʢ, ʦשʪװʩʪʽʢ, ʙʘʪʳʩ ʘʡʤʘץʪʘʨʳ 

ʘʡʨʳץʰʘ ʞʝʣ ʵʣʝʢʪʨ ץʦʥʜʳʨסʳʩʳʥ (ɾʕפ) ץʘʞʝʪ ʝʪʝʜʽ. ʄײʥʜʘ ʢᴇʧ ʢװʥʜʽʢ ץʘʨʣʳ ʙʦʨʘʥʜʘʨ 

ʞᴅʥʝ ʤײʟ ץʘʪʳʧ ץʘʣʫ ײץʙʳʣʳʩʪʘʨʳ ʞʠʽ ʞᴅʥʝ ʞʳʣʫסʘ ʞʝʣ ʵʣʝʢʪʨ ץʦʥʜʳʨסʳʩʳʥʳש (ɾʕפ) 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ ʟᴅʨʫ ʢʝʟʜʝ ʦʣʘʨ ʽʩʪʝʥ ʰʳסʳʧ ץʘʣʘʜʳ. פʦʥʜʳʨסʳסʘ ʞʘʙʳʩץʘʥ ʳʣסʘʣʜʳ 

 ʟʽʣʫʽ ʝʩʝʙʽʥʝʥװʪ שʳʥʳסʟʜʳ ʞʘʤʳʣײʪʝʤʧʝʨʘʪʫʨʘʩʳ ʪᴇʤʝʥʜʝʧ ʞᴅʥʝ ʦʣʘʨʜʘ ʘʫʳʨ ʤ שʘʨʜʳץ

ʙװʣʽʥʝʜʽ. ʉʦʥʜʳץʪʘʥ ʞʘשʘ ʧʝʨʩʧʝʢʪʠʚʪʽ ɾʕפ-ʳʥ ʞʘʩʘʫ װʰʽʥ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣ ʢװʨʜʝʣʽ 

ʤʝʪʝʦ ʞʘסʜʘʡʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ ץʘʙʽʣʝʪʪʽ ʙʦʣʫ װʰʽʥ ᴇʟʽʤʽʟʜʽש ʪᴅʞʽʨʠʙʝʤʽʟ, ᴇʥʜʽʨʽʩʽʤʽʟ, 

ʪʝʭʥʦʣʦʛʠʷʤʳʟ ʙʦʣʫʳ ץʘʞʝʪ [1]. 

ɾʝʣ ʪʫʨʙʠʥʘʣʘʨʳ. ɾʝʣ ʪʫʨʙʠʥʘʣʘʨʳʥʳש ʢʦʥʩʪʨʫʢʮʠʷʩʳ ᴅʨץʠʣʳ, ʙʽʨʘץ ʦʣʘʨʜʳ 

ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʥʝʛʽʟʛʽ װʰ ʪʠʧʢʝ ï ʞʝʣʢʝʥʜʽ, ʧʨʦʧʝʣʣʝʨʣʽ ʞᴅʥʝ 

Ϩʘʥʘʪʰʘʣʳ ʜʝʧ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ.  

 

 

                                   ʘ)                                                                ᴅ) 

2-ʩʫʨʝʪ. 

2(ʘ)-ʩʫʨʝʪ. ɾʝʣʢʝʥʜʽ ʞʝʣ ץʘʙʳʣʜʘסʳʰ ײץʨʳʣסʳʣʘʨʜʳש ʩʳʟʙʘʥײʩץʘʩʳ 

2-(ᴅ)ʩʫʨʝʪ. ʕʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞʝʣ ץʦʥʜʳʨסʳʩʳ (ɸʥʛʣʠʷ)  

ʘ) תʰ ץʘʣʘץʰʘʣʳ ʞʝʣ ʪʫʨʙʠʥʘʩʳ     ᴅ) ʊʽʢ ץʘʣʘץʰʘʣʳ ɼʘʨʴʝ ʞʝʣ ʪʫʨʙʠʥʘʩʳ. 

 

3(ʘ)-ʩʫʨʝʪ. תʰ ץʘʣʘץʰʘʣʳ ʪʨʦʧʦʩʢʠʥʘ ʪᴅʨʽʟʜʽ ɼʘʨʴʝ ʞʝʣ ʪʫʨʙʠʥʘʩʳ. פʫʘʪʳ 30 ʢɺʪ. 

3(ᴅ)-ʩʫʨʝʪ. תʰ ʪʽʢ ץʘʣʘץʰʘʣʳ ɼʘʨʴʝ ʞʝʣ ʪʫʨʙʠʥʘʩʳ. פʫʘʪʳ 20 ʢɺʪ. 

 

ɾʝʣ ץʫʘʪʳʥʳש ʤʦʣ ץʦʨʳ ʤʝʥ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ פʘʟʘץʩʪʘʥʜʘ ʞʝʣ ʵʣʝʢʪʨ 

 ץʘʣʜʳʤʝʥ ʵʢʦʣʦʛʠʷʣʳ שʣ ʝײʢʝʣʝʰʝʛʽ ʟʦʨ. ɹ שʳʣʘʨʳʥ ʞʘʩʘʧ, ʦʥʳ ʧʘʡʜʘʣʘʥʫʜʳסʦʥʜʳʨץ

ʞʘסʳʥʘʥ ʪʘʟʘ, ʦʥʰʘ ʢᴇʧ ץʘʨʞʳ ʢʝʪʧʝʡʜʽ, ʞײʤʩʘʣסʘʥ ʰʳסʳʥ ʪʝʟ ᴇʪʝʣʝʜʽ ʞᴅʥʝ ʙʘʩʪʳ 

ʘʨʪʳץʰʳʣʳסʳ ץʠʷʥ ʪװʧʢʽʨʜʝʛʽ ʘʫʳʣʜʘʨסʘ, ʭʘʣץʳ ʘʟ ʝʣʜʽ ʤʝʢʝʥʜʝʨʛʝ ʘʧʘʨʳʧ ץʦʣʜʘʥʫסʘ 

ʙʦʣʘʜʳ. ʐʘסʳʥ ʞᴅʥʝ ʦʨʪʘ ʜʝשʛʝʡʜʽ ʰʘʨʫʘʰʳʣʳץʪʘʨ װʰʽʥ ʜʝ ץʦʣʘʡʣʳ. ɾʝʣ ʵʥʝʨʛʠʷʩʳʥ 

ʧʘʡʜʘʣʘʥʫʜʳץ שʘʡ ʞʘסʳʥʘʥ ʘʣʳʧ ץʘʨʘʩʘ ʜʘ ʧʘʡʜʘʩʳ ʟʦʨ. 

ʉʝʙʝʙʽ, ʢᴇʧʪʝʛʝʥ ʰʘʨʫʘʰʳʣʳץʪʘʨ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʤʝʛʝʥ ʞʝʨʣʝʨʜʝ 

ʦʨʥʘʣʘʩץʘʥ, ʢʝʡʙʽʨ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʞײʤʳʩʳ (ʛʝʦʣʦʛʪʘʨ, ʘʨʭʝʦʣʦʛʪʘʨ, ʘʣʴʧʠʥʠʩʪʪʝʨ 

ʵʢʩʧʝʜʠʮʠʷʣʳץ ʪװʨʜʝ ʙʦʣʳʧ ʢʝʣʝʜʽ ʞᴅʥʝ ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʘ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש 

ʪʘʧʰʳʣʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʝʢʝʤʝʥʰʽʢ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥʘ ץʳʟʳסʫʰʳʣʳץ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥʳש ʙʘסʘʩʳʥʳװ שʥʝʤʽ ᴇʩʫʽʥʝʥ ʙʦʣʳʧ ʦʪʳʨ [4]. 



16  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

4-ʩʫʨʝʪʪʝ ʘʤʝʨʠʢʘʥʜʳס ץʘʣʳʤʜʘʨʜʳש ʪᴅʞʽʨʠʙʝʣʝʨʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʉʫʨʝʪʪʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ ʞʝʣʢʝʥʜʽ ʞʝʣ ʪʫʨʙʠʥʘʩʳʥʳש ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ 

ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש (ʢʩʠ) ʤʘʢʩʠʤʘʣ ʤᴅʥʽ 0,15. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ץʘʣʘץʰʘʥʳש ʩʳʟʳץʪʳץ 

ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʞʝʣ ʞʳʣʜʘʤʜʳסʳ ʪʝשʝʩʢʝʥʜʝ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʢʦʵʬʬʠʮʠʝʥʪʽ 

ʥʦʣʴʛʝ ʪʝש ʙʦʣʘʜʳ. 
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ʪᴅʫʝʣʜʽʣʽʢ 

 

 .ʜʘʡʣʘʨ ʙʘʨסʦʣʘʡʣʳ ʞʘץ ʤʳʩ ʽʩʪʝʫʽʥʝײʞ שʩʪʘʥʜʘ ʞʝʣ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʩʳʥʳץʘʟʘפ

ɽʣʽʤʽʟʜʝʛʽ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥʳץ שʦʨʳ ʜװʥʠʝ ʞװʟʽʥʜʝ ᴇʥʜʽʨʽʣʝʪʽʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʜʘʥ 2,5 ʝʩʝ 

ʘʨʪʳץ. ʄʝʢʪʝʧʪʝʨ, ʘʫʨʫʭʘʥʘʣʘʨ ʪ.ʙ. ᴇʥʜʽʨʽʩʪʝʨʜʝ ʜʝ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʪʘʧʰʳʣʳסʳ 

ʩʝʟʽʣʫʜʝ [5]. פʘʟʘץʩʪʘʥʥʳש ʰסײʳʣ ʢʦʥʪʠʥʝʥʪʘʣʴʜʽ ʢʣʠʤʘʪʳ ʢᴇʧʪʝʛʝʥ ʨʝʛʠʦʥʜʘʨʜʘ ʞʳʣ 

ʙʦʡʳ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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ʈɽɿʖʄɽ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʢʘʟʘʥʦ, ʯʪʦ ʠʩʢʦʧʘʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ 

ʠʩʪʦʱʘʶʪʩʷ.  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ. ɸ ʠʤʝʥʥʦ, ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʦʩʚʦʝʥʠʝ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʪ.ʢ. ʦʙʰʠʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʦʛʘʪʳ ʜʘʥʥʳʤ ʚʠʜʦʤ 

ʩʳʨʴ.̫ 

 

SUMMARY 

In this article it is shown that natural fuel is petting less day by day. From ecological and 

economical opinion it is letter to use sustainable resources. In Republic of Kazakhstan it is 

profitable to use wind energy according to vast territories of our country. The wind energy 

potential of Kazakhstan is much higher than any other sustainable resources.  
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ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʤʝʶʪʩʷ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʘʣʦʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ɺʕʋ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʪʝʨ, ʤʘʣʘʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʧʝʨʝʞʠʚʘʝʪ ʧʝʨʠʦʜ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʞʠʜʘʥʠʷ 

ʥʝʠʟʙʝʞʥʳʭ ʧʝʨʝʤʝʥ. ʈʦʩʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʠʩʪʦʱʝʥʠʷ ʠ ʚʳʩʦʢʠʭ 

ʮʝʥ ʥʘ ʦʩʥʦʚʥʦʡ ʤʠʨʦʚʦʡ ʨʝʩʫʨʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʯʪʠ 40% ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ï 

ʥʝʬʪʴ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʣʴʪʝʨʥʘʪʠʚʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʛʣʦʙʘʣʴʥʳʤ ʤʦʜʝʣʷʤ [1] ʟʘ ʩʯʝʪ ɺʀʕ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ 

ʫʨʦʚʥʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʥʘ ɿʝʤʣʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʢʦʣʦ 500 ʤʣʥ. 

ʯʝʣʦʚʝʢ, ʠʣʠ 10% ʫʞʝ ʜʦʩʪʠʛʥʫʪʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʅʘ ʩʝʛʦʜʥʷ ʜʦʣʷ ɺʀʕ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʩʝʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,6%. ʉʦʛʣʘʩʥʦ ʂʦʥʮʝʧʮʠʠ 

ʧʨʦʝʢʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʮʝʣʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʦ 2024 

ʛʦʜʘè ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʦʣʷ ɺʀʕ ʚ ʦʙʱʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʙʘʣʘʥʩʝ ʂʘʟʘʭʩʪʘʥʘ ʢ 2024 

ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ 5%. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʂʘʟʘʭʩʪʘʥ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ɺʀʕ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʤ ʟʘʧʘʩʳ ʚʩʝʭ ʚʠʜʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʵʢʚʠʚʘʣʝʥʪʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʢʦʣʦ 60 ʩʪʨʘʥ ʤʠʨʘ ʠʤʝʶʪ ɺʕʉ ʚ ʩʪʨʫʢʪʫʨʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, 

ʘ 43 ʩʪʨʘʥʳ ï ʅʘʮʠʦʥʘʣʴʥʳʝ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢ 

2015 ʛʦʜʫ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ɺʕʉ ʚ ʤʠʨʝ ʩʦʩʪʘʚʠʪ ʩʪʘʨʳʝ ʜʘʥʥʳʝ, ʦʢʦʣʦ 240000 

ʄɺʪ, ʘ ʢ 2020 ʛʦʜʫ ï 230 000 ʄɺʪ. 

ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʥʦʛʠʤʠ ʬʠʨʤʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʚʪʦʥʦʤʥʳʝ ɺʕʋ. ʀʭ ʦʙʰʠʨʥʳʡ 

ʧʝʨʝʯʝʥʴ ʧʨʠʚʝʜʝʥ ʚ ʢʘʪʘʣʦʛʘʭ [2,3]. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʬʠʨʤʘʤʠ ï 

ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʘʚʪʦʥʦʤʥʳʭ ɺʕʋ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,1 ʜʦ 100 ʢɺʪ ʷʚʣʷʶʪʩʷ: 

- ʚ ʉʐɸ ï Dergey Wind pʦwer Corporation, Enertech Corporation, Whirl-wind Power 

Corporation; 

- ʚ ɻʦʣʣʘʥʜʠʠ ï LMW Wind energy, Aero tech, Wind power-H, H-Energies system, 

Lager way Wind turbine; 

- ʚ ɻʝʨʤʘʥʠʠ ï Sudwind, Dr. Wagner; 

- ʚʦ ʌʨʘʥʮʠʠ ï Aerowatt, rennexport/Aero-turbine. 

ɺ ʙʳʚʰʝʤ ʉʉʉʈ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʣʩʷ ʦʜʠʥ ʪʠʧ ɺʕʋ ï ɸɺʕʋ-6/4(2) ʤʦʱʥʦʩʪʴʶ 4 ʠ 

2 ʢɺʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʠʬʠʢʘʮʠʠ ʛʝʥʝʨʘʪʦʨʘ (ʅʇʆ çɺʝʪʨʦʥɻè, ʟʘʚʦʜ 

çɺʝʪʨʦʵʥʝʨʛʦʤʘʰè, ʛ. ɸʩʪʨʘʭʘʥʴ). ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ɺʕʋ ʚʳʧʫʩʢʘʶʪ ʤʥʦʛʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʈʦʩʩʠʠ, ʦʜʥʘʢʦ, ʪʘʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝʱʝ ʩʝʨʠʡʥʦ ʥʝ ʥʘʣʘʞʝʥʦ ʚ ʂʘʟʘʭʩʪʘʥʝ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʠʪʠʶ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ  ʚ ʂʘʟʘʭʩʪʘʥʝ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ çʆ ʨʘʟʚʠʪʠʠ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠè ʦʪ 25 ʘʚʛʫʩʪʘ 

2003 ʛʦʜʘ, ʧʨʦʝʢʪʥʳʡ ʜʦʢʫʤʝʥʪ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ ʠ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʆʆʅ 

çʂʘʟʘʭʩʪʘʥ ï ʠʥʠʮʠʘʪʠʚʘ ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʵʥʝʨʛʠʠè ʦʪ 27 ʠʶʥʷ 2004, ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʵʥʝʨʛʝʪʠʢʠ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʝʢʪʘ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʜʦ 2015 ʛʦʜʘ ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ 



18  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

ʨʘʟʚʠʪʠʷ ʜʦ 2024, ʛʜʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʫʯʪʝʥʳ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ɺʝʪʨʦʚʦʡ ʧʦʪʝʥʮʠʘʣ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 1820 ʤʣʨʜ. 

ʢɺʪʯ, ʦʜʥʘʢʦ, ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʳʥʢʘ, ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 

ʨʝʩʧʫʙʣʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʚʘʠʚʘʶʪʩʷ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ 

ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʥʘ ʨʳʥʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʉʪʦʠʤʦʩʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ɺʕʉ ʩ ʫʯʸʪʦʤ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ ʦʢʦʣʦ 10 ï 12 ʪʝʥʛʝ/ʢɺʪʯ, ʘ 

ʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ ʦʪ ʵʥʝʨʛʦʧʨʦʠʟʚʦʜʷʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʢʦʣʦ 9 ʪʝʥʛʝ/ʢɺʪʯ. ʆʜʥʘʢʦ, 

ʧʦʩʣʝ ʚʦʟʚʨʘʪʘ ʠʥʚʝʩʪʠʮʠʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʘ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʥʘ 

ʨʳʥʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺ ʨʷʜʝ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ (ʂʘʨʘʛʘʥʜʠʥʩʢʘʷ, ɸʢʤʦʣʠʥʩʢʘʷ, ʄʘʥʛʳʩʪʘʫʩʢʘʷ, 

ɸʪʳʨʘʫʩʢʘʷ, ɸʣʤʘʪʠʥʩʢʘʷ, ɼʞʘʤʙʫʣʴʩʢʘʷ, ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʠ) ʩʨʝʜʥʝʛʦʜʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʩʦʩʪʘʚʣʷʝʪ 6 ʤ/ʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʂ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ɺʕʋ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʩʝʪʴ, ʩʦʩʪʘʚʣʷʝʪ 1 ʄɺʪ [5] (ʥʝʤʝʮʢʘʷ ɺʕʋ ʪʠʧʘ Bonis ʤʦʱʥʦʩʪʴʶ 500 

ʢɺʪ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ çɼʦʩʪʳʢè ʚ ɼʞʫʥʛʘʨʩʢʠʭ ʚʦʨʦʪʘʭ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠ ʜʚʝ ɺʕʋ ʧʦ 250 ʢɺʪ ʠʥʜʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʘʡʦʥʝ ʂʝʥʪʘʫ ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ). ʆʜʥʘʢʦ, ʜʘʥʥʳʝ ɺʕʋ, ʢʘʢ ʠ ʤʦʜʝʣʠ ʚʝʜʫʱʠʭ ʟʘʧʘʜʥʳʭ ʬʠʨʤ ʨʘʩʩʯʠʪʘʥʳ ʥʘ 

ʜʠʘʧʘʟʦʥʳ ʩʢʦʨʦʩʪʝʡ ʚ ʧʨʝʜʝʣʘʭ 6-25 ʤ/ʩ, ʪʨʝʙʫʶʪ ʧʦʚʦʨʦʪʦʚ ʥʘ ʚʝʪʝʨ ʧʨʠ ʨʝʟʢʦʤ 

ʠʟʤʝʥʝʥʠʠ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʠ ʦʪʢʣʶʯʘʪʩʷ ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʧʦʨʳʚʘʭ ʚʝʪʨʘ 

ʩʚʳʰʝ 25 ʤ/ʩ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʘʣʦʡ ʛʦʜʦʚʦʡ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʝʸ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʠ. ʇʦʵʪʦʤʫ ʛʦʚʦʨʠʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʥʝ 

ʧʨʠʭʦʜʠʪʩʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʝ ɺʕʋ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʩ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʝ ï ʧʨʝʨʦʛʘʪʠʚʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ ʠʣʠ ʧʨʠʚʣʝʢʘʪʴ ʩʨʝʜʩʪʚʘ ʠʥʩʪʠʪʫʪʦʚ ʨʘʟʚʠʪʠʷ. ʉʝʛʦʜʥʷ 

ʚ ʩʪʨʘʥʝ ʥʘʟʨʝʚʘʝʪ  ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʝʜʦʨʦʛʠʭ ɺʕʋ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷ ʂʘʟʘʭʩʪʘʥʘ ʠ ʙʦʣʴʰʦʡ ʦʪʜʘʣʝʥʥʦʩʪʠ 

ʨʷʜʦʚʳʤʠ ʛʨʘʞʜʘʥʘʤʠ, ʤʘʣʳʤʠ ʢʨʝʩʪʴʷʥʩʢʠʤʠ ʭʦʟʷʡʩʪʚʘʤʠ, ʥʝʙʦʣʴʰʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʠ ʜʨʫʛʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʶʪ ʩʝʪʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

ʊʘʢʞʝ, ʧʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ɺʕʋ ʧʦʢʫʧʘʪʝʣʴ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʢʘʢ 

ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ, ʨʘʟʚʠʚʘʝʤʘʷ ɺʕʋ ʚ ʦʙʳʯʥʳʭ ʨʝʞʠʤʘʭ ʚʝʪʨʦʚʳʭ ʧʦʪʦʢʦʚ. ʉʨʘʚʥʠʤ 

ʧʦʢʘʟʘʪʝʣʠ ɺʕʋ çEurowindè (ʢʦʤʧʘʥʠʷ çʋʢʨʘʠʥʩʢʘʷ ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘè) ʨʘʟʥʦʡ 

ʤʦʱʥʦʩʪʠ ʜʣʷ ɺʂʆ ʚ ʫʩʣʦʚʠʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ. ʀʟ ʨʠʩʫʥʢʘ 1.1 ʚʠʜʥʦ, 

ʢʘʢʠʝ ʩʨʝʜʥʠʝ ʤʦʱʥʦʩʪʠ ʨʘʟʚʠʚʘʶʪ ɺʕʋ ʤʦʱʥʦʩʪʴʶ 2, 5, 10 ʠ 20 ʢɺʪ ʧʨʠ ʩʢʦʨʦʩʪʷʭ 

ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ 2, 3, 4 ʠ 5 ʤ/ʩʝʢ. ʅʠ ʦʜʥʘ ʠʟ ɺʕʋ ʧʨʠ ʪʘʢʠʭ ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ ʥʝ ʤʦʞʝʪ 

ʨʘʟʚʠʪʴ ʩʚʦʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ [6]. 

 

 
 

ʈʠʩʫʥʦʢ 1.1 ï ʈʘʟʚʠʚʘʝʤʘʷ ʤʦʱʥʦʩʪʴ (ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ) ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ çEurowindè 

ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ (ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ) ʧʨʠ ʨʘʟʥʳʭ ʩʢʦʨʦʩʪʷʭ 

 



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  19 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ʉʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʧʨʠ ʜʦʩʪʘʪʦʯʥʳʭ ʧʨʦʩʪʦʪʝ ʠ ʥʘʜʸʞʥʦʩʪʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʝʛʦ ʞʠʣʦʛʦ ʜʦʤʘ, ʛʜʝ ʠʤʝʶʪʩʷ 

2 ʪʝʣʝʚʠʟʦʨʘ, ʤʘʛʥʠʪʦʬʦʥ, 2 ʭʦʣʦʜʠʣʴʥʠʢʘ, 10 ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʣʘʤʧ, ʥʘʩʦʩ ʜʣʷ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠ ʩʪʠʨʘʣʴʥʘʷ ʤʘʰʠʥʘ, ɺʕʋ ʜʦʣʞʥʘ ʨʘʟʚʠʚʘʪʴ ʩʨʝʜʥʶʶ ʤʦʱʥʦʩʪʴ 

ʧʨʠʤʝʨʥʦ 530 ɺʪ (ɺʕʋ ʨʘʙʦʪʘʝʪ ʚʤʝʩʪʝ ʩ ʥʘʢʦʧʠʪʝʣʝʤ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʘʢʢʫʤʫʣʷʪʦʨʦʚ) ʠʣʠ 

12400 ʢɺʪʯ/ʛʦʜ. ʇʨʠ ʩʪʦʠʤʦʩʪʠ 13,45 ʪʝʥʛʝ/ʢɺʪʯ  ʦʥ ʧʦʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ 60760 ʪʝʥʛʝ 

(ʧʨʠʤʝʨʥʦ 400$). ʅʝʦʙʭʦʜʠʤʫʶ ʩʨʝʜʥʶʶ ʤʦʱʥʦʩʪʴ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴ ʧʨʠ ʫʢʘʟʘʥʥʳʭ 

ʩʢʦʨʦʩʪʷʭ ʚʝʪʨʘ ʪʨʠ ʪʠʧʘ ɺʕʋ çEurowinè ʤʦʱʥʦʩʪʴʶ 5, 10 ʠ 20 ʢɺʪ ʩʪʦʠʤʦʩʪʴʶ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 8000, 12000 ʠ 30000$. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʦʢʠ ʚʦʟʤʝʱʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʘʥʥʳʭ ɺʕʋ ʩʦʩʪʘʚʣʷʶʪ 16, 24 ʠ 60 ʣʝʪ, ʯʪʦ ʚʨʷʜ ʣʠ ʟʘʠʥʪʝʨʝʩʫʝʪ 

ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʣʘʶʱʠʭ ʚʥʝʜʨʠʪʴ ʜʘʥʥʫʶ ɺʕʋ ʫ ʩʝʙʷ ʜʦʤʘ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʚʩʝʛʦ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ, ʠʤʝʶʪʩʷ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʘʣʦʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ɺʕʋ. 
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ʊתʁɯʅɼɽʄɽ 

ɹʝʨʽʣʛʝʥ ʞײʤʳʩʪʘ פʘʟʘץʩʪʘʥʜʘ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥ ʜʘʤʳʪʫ װʰʽʥ, ʘʣʜʳʥ ʘʣʘ ʙʦʣʞʘʫ, 

ʞʘʩʘʫ װʰʽʥ ʞʘשʘʜʘʥ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨʳʥʳש ʪʝʭʥʠʢʘʣʳץ ʵʬʬʝʢʪʠʚʪʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʢʝʨʝʢ. 

 

SUMMARY 

The article deals with the wind energy state and effective  ways of  itsô development  in 

Kazakhstan. 
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ᴄʆɾ  378.016.02(539.19+536)(574) 

ʆפʋʐʓʃɸʈɼʓ ʌʀɿʀʂɸ ɽʉɽʇʊɽʈɯʅ ʐʓנɸʈʋנɸ תʁʈɽʊʋɼɯר 

ʄɸרʓɿʓ ɾᴄʅɽ ʆʅʓ  ʐʓנɸʈʋɼʓר ɾʆʃɼɸʈʓ  
 

ʅ.ʂʝʣʛʝʥʙʘʡץʳʟʳ ï ʤʘʛʠʩʪʨ, ʦץʳʪʫʰʳ (ɸʣʤʘʪʳ פ ,.ץʘʟʤʝʤץʳʟʧʫ) 

 (ɸʣʤʘʪʳ ʠʥʜʫʩʪʨʠʘʣʜʳ ʢʦʣʣʝʜʞʽ ,.ץ ɸʣʤʘʪʳ) ʳʪʫʰʳץɿʝʡʜʽʥ - ʦ.פ
 

ɸʥʥʦʪʘʮʠʷ: ʤʘץʘʣʘʜʘ ʬʠʟʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫסʘ װʡʨʝʪʫʜʽש ʤʘשʳʟʳ ʤʝʥ ᴅʜʽʩ 

ʪᴅʩʽʣʜʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʌʠʟʠʢʘ ʩʘʙʘסʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʙʽʣʽʢʪʽʣʽʛʽʤʝʥ ץʘʪʘʨ ʦʡʣʘʫʳ, 

ʽʩ-ᴅʨʝʢʝʪʽ, ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʳ ʞᴅʥʝ ᴇʟʽʥʽש ʩʘʥʘ-ʩʝʟʽʤʽ ʜʘʤʳʧ, ץʘʨʘʧʘʡʳʤ ʦʡʣʘʫ 

ʦʧʝʨʘʮʠʷʣʘʨʳ (ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ, ʩײʨʳʧʪʘʫ) ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪʽ 

 ʨʜʽʩʽʥʝʥ ʙᴇʣʽʧװ ʫץʘʨʫ ï ʦסʝʩʝʧʪʝʨʜʽ ʰʳ ץʳʪʫʜʘ ʬʠʟʠʢʘʣʳץʘʣʳʧʪʘʩʘʜʳ. ʌʠʟʠʢʘ ʧᴅʥʽʥ ʦץ

ʘʣʫסʘ ʙʦʣʤʘʡʪʳʥ ʙʽʨ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʝʙʝʙʽ ʦʣ ʬʠʟʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ 

 ʡʨʝʥʫʽʥʝ, ʦʡʣʘʫװ ʳʧץʙʳʣʳʩʪʘʨʜʳ ʦײץ ץʬʠʟʠʢʘʣʳ שʫʰʳʣʘʨʜʳץʘ, ʦסʘʣʳʧʪʘʩʪʳʨʫץ

 ʡʨʝʪʫʜʝװ ʦʣʜʘʥʘ ʙʽʣʫʛʝץ ʘ, ʦʥʳ ʧʨʘʢʪʠʢʘʜʘסʪʳʣʘʫץʘ, ʙʽʣʽʤʜʝʨʽʥ ʥʘסʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫץ

ʤʘשʳʟʳ ʟʦʨ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ, ʩײʨʳʧʪʘʫ, ʙʦʣʞʘʫ,  ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ.  

ɹװʛʽʥʛʽ ʪʘשʜʘ ʨʝʩʧʫʙʣʠʢʘʜʘסʳ ʞᴅʥʝ ʘʡʤʘץʪʘסʳ ʵʢʦʥʦʤʠʢʘʣʳץ ʥʘʨʳץʪʳץ 

 ʘʤסʦץ ʜʘʤʫʳ ץᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳ שʜʘʡʳʥʜʘ ʝʣʽʤʽʟʜʽסʘʣʳʧʪʘʩʫ ʞʘץ שʘʪʳʥʘʩʪʘʨʜʳץ

ᴇʤʽʨʽʥʽש ʙʘʨʣʳץ ʩʘʣʘʩʳʥʜʘ, ʦʥʳש ʽʰʽʥʜʝ ʤʝʢʪʝʧʪʝ ʦץʳʪʫ ʤʘʟʤײʥʳ ʤʝʥ ʦץʳʪʫʜʳץ שʘʟʽʨʛʽ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. 

ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʽש ʘʣʜʳʥʜʘ ʪײʨסʘʥ ʤᴅʩʝʣʝ ʦץʫʰʳʣʘʨʜʳ ʜʘʤʳʪʘ 

ʦץʳʪʫ, ʷסʥʠ, ʦץʫʰʳʥʳ ʦץʫ ᴅʨʝʢʝʪʽʥʝ ץʘʣʳʧʪʘʩʪʳʨʫ, ʦʣʘʨʜʳש ʦץʫסʘ ʳʥʪʘʩʳʥ ʦʷʪʫ, 

 ʙʽʨʽ ï שʳʟʜʳ ʤʽʥʜʝʪʽʥʽשʘʥ ʤʘסʦʡץ ʘסʘʣ שʘʣʽʤʥʽסײʪʘʥ, ʤץʳʥ ʘʨʪʪʳʨʫ. ʉʦʥʜʳסʫʰʳʣʳסʳʟʳץ

ʪʘʣʘʙʳ ʪʘʫʜʘʡ ʞʝʢʝ ʪײʣסʘʥʳ ʽʟʜʝʧ ʪʘʙʫ, ʦʥʳ ᴇʩʽʨʫ. ᴄʨ ʦץʫʰʳʥʳץ שʘʙʽʣʝʪʽʥ ʪʘʥʳʧ ʙʽʣʽʧ, 

ʜʘʤrסʘʥ ʞʝʢʝ ʪײʣסʘ ʜᴅʨʝʞʝʩʽʥʝ ʞʝʪʢʽʟʫ. 

 ,ʦʡʣʘʫʳʥ ʢᴇʪʝʨʫ ץʩᴇʡʣʝʫ, ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ, ʣʦʛʠʢʘʣʳ שʫʰʳʥʳץʘʟʽʨʛʽ ʢʝʟʜʝ ʦפ

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫ, ʘʣסʘʥ ʙʽʣʽʤʽʥ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʘ ʙʽʣʫʛʝ ʙʘʫʣʫ, ᴅʨʪװʨʣʽ 

 ʡʨʝʪʫ ʤᴅʩʝʣʝʣʝʨʽʥʝװ ʜʝʪʫʛʝשʙʽʣʽʤʽʥ ʪʝʨʝ שʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʳʧ, ᴇʟʽʥʽס

ʘʡʨʳץʰʘ ʤᴅʥ ʙʝʨʽʣʫʜʝ. ʉʝʙʝʙʽ ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʪʘ ʦʨʪʘ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ 

ᴅʨʙʽʨ ʰᴅʢʽʨʪʪʽ ʞʝʢʝ ʪײʣסʘ ʜʝʧ ʩʘʥʘʧ, ʦʣʘʨʜʳ ᴇʟ ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ, ʤװʜʜʝʣʝʨʽʥʝ ʩʘʡ 

ʦץʳʪʫ ʤʝʥ ʪᴅʨʙʠʝʣʝʫʜʽש ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʢʝʨʝʢʪʽʛʽ ʢᴇʟʜʝʣʛʝʥ. ɹײʣ ʞʘסʜʘʡʜʘ ʞʘשʘ 

ʦץʳʪʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʝʥʛʽʟʫʜʽ, ʦץʫʰʳʣʘʨʜʳ ᴇʟ ʙʝʪʽʥʰʝ ʙʽʣʽʤ ʘʣʫסʘ, ᴇʟʽʥ-ᴇʟʽ ʜʘʤʳʪʫסʘ, ᴇʟ 

ʦʡʳʥ ʪʦʣʳץ ʘʡʪʫסʘ, ײʡʳʤʜʘʩʪʳʨʫסʘ װʡʨʝʪʫ ʤᴅʩʝʣʝʣʝʨʽʥʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʆʩʳסʘʥ ʦʨʘʡ ʦץʫ-ʪᴅʨʙʠʝ װʨʜʽʩʽʥ ʞʝʪʽʣʜʽʨʫʜʽץ שʘʟʽʨʛʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʞʝʪʽʣʜʽʨʽʧ, 

ʤʝʢʪʝʧʪʝ ʩʘʙʘץ ʙʝʨʫʜʝ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ ʙʦʣʘʪʳʥʜʳסʳʥʘ ʙʘʩʳʤ 

ʙʘסʳʪ ʙʝʨʽʣʫʜʝ. 

ʆʩʳ ʤʽʥʜʝʪʪʝʨʜʽ ʘʪץʘʨʫ ʞʦʣʳʥʜʘ ʙʘʩץʘ ʧᴅʥʜʝʨʤʝʥ ץʘʪʘʨ ʬʠʟʠʢʘ ʧᴅʥʽʥʽש ʘʪץʘʨʘʪʳʥ 

ʨᴇʣʽ ʜʝ ʟʦʨ. ʉʝʙʝʙʽ ʬʠʟʠʢʘ ʞʘʨʘʪʳʣʳʩʪʘʥʫ סʳʣʳʤʜʘʨʳʥʳש ʪʽʨʝʛʽ, ʘʣ ʦʥʳש ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ 

 ʳʪʪʘ ʦʨʪʘ ʤʝʢʪʝʧʪʝʛʽץʘʟʽʨʛʽ ʫʘץ ,ʳʨʳ. ɼʝʛʝʥʤʝʥסײʪ שʳʣʳʤʠ ʪʘʥʳʤʥʳס ʳסʘʟʽʨʛʽ ʟʘʤʘʥץ

ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘ ʧᴅʥʽʥʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʞᴅʥʝ ʦʥʳ ʦץʳʪʫ ʩʘʧʘʩʳʥ ץʘʣʘʡ 

ʘʨʪʪʳʨʫסʘ ʙʦʣʘʜʳ ʜʝʛʝʥ ʩײʨʘץ ʪʫʘʜʳ.  

ʄʝʥʽש ʦʡʣʘʫʳʤʰʘ, ʙײʣ ʪʳסʳʨʳץʪʘʥ ʰʳסʫʜʳש ʙʽʨʜʝʥ-ʙʽʨ ʞʦʣʳ ʬʠʟʠʢʘʥʳש ʦץʳʪʫ 

ᴅʜʽʩʪʝʤʝʩʽʥʽש ʝש ʪʠʽʤʜʽ, ײʪʳʤʜʳ ʪᴅʩʽʣʜʝʨʽʥ ʪʘשʜʘʧ, ʽʨʽʢʪʝʫ ʞᴅʥʝ ʦʥʳ ʽʩ-ᴅʨʝʢʝʪʪʽʢ ʪײʨסʳʜʘ 

ʞʝʪʽʣʜʽʨʫ ʘʨץʳʣʳ ʦץʫʰʳʥʳש ʙʽʣʽʤ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʘʨʪʪʳʨʫסʘ ʙʦʣʘʜʳ. ʄײʥʜʘ ʦץʫʰʳʥʳש 

ᴅʨʝʢʝʪʽ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʘʙʳʣʜʘʫʳ, ʳʥʪʘʩʳ, ײץʰʪʘʨʣʳסʳʥʘ ʢᴇשʽʣ ʙᴇʣʽʥʫʽ ʪʠʽʩ.  

ʌʠʟʠʢʘ ʩʘʙʘסʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʙʽʣʽʢʪʽʣʽʛʽʤʝʥ ץʘʪʘʨ ʦʡʣʘʫʳ, ʽʩ-ᴅʨʝʢʝʪʽ, ᴇʟʘʨʘ 

 ,ʘʨʘʧʘʡʳʤ ʦʡʣʘʫ ʦʧʝʨʘʮʠʷʣʘʨʳ (ʪʘʣʜʘʫץ ,ʩʘʥʘ-ʩʝʟʽʤʽ ʜʘʤʳʧ שʘʪʳʥʘʩʳ ʞᴅʥʝ ᴇʟʽʥʽץ-ʘʨʳʤץ

ʩʘʣʳʩʪʳʨʫ, ʩײʨʳʧʪʘʫ) ʞᴅʥʝ ʰʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪʽ ץʘʣʳʧʪʘʩʘʜʳ. 

ʌʠʟʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫʜʘ ʌʠʟʠʢʘ ʧᴅʥʽʥʝʥ ʝʩʝʧ ʰʳסʘʨʫ ï ʦץʫ װʨʜʽʩʽʥʝʥ ʙᴇʣʽʧ ʘʣʫסʘ 

ʙʦʣʤʘʡʪʳʥ ʙʽʨ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʝʙʝʙʽ ʦʣ ʬʠʟʠʢʘʣʳסײ ץʳʤʜʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, 

ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʦץʳʧ װʡʨʝʥʫʽʥʝ, ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥ ʜʘʤʳʪʫסʘ, 

ʙʽʣʽʤʜʝʨʽʥ ʥʘץʪʳʣʘʫסʘ, ʦʥʳ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʘ ʙʽʣʫʛʝ װʡʨʝʪʫʜʝ ʤʘשʳʟʳ ʟʦʨ.  



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  21 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ɽʩʝʧʪʝʨ ʰʳסʘʨʫ ʬʠʟʠʢʘʣʳץ ʟʘשʜʘʨʜʳ ʦץʳʧ װʡʨʝʥʫʜʝ, ʪʝʨʝשʽʨʝʢ ʞᴅʥʝ ʥʘץʪʳ ʙʽʣʽʤ 

ʘʣʫסʘ, ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʙʝʨʽʢ ʤʝשʛʝʨʫʛʝ, ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥʽש ʜʘʤʫʳʥʘ, ʙʝʣʩʝʥʜʽ 

ʙʦʣʫʳʥʘ, ʬʠʟʠʢʘ ʧᴅʥʽʥʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ, ʘʣסʘ ץʦʡסʘʥ ʤʘץʩʘʪץʘ ʞʝʪʫʜʝ 

ʪʘʙʘʥʜʳʣʳץץʘ, ᴇʟʽʥʜʽʢ ʞײʤʳʩ ʽʩʪʝʫ, ᴇʟ ʙʝʪʽʤʝʥ ʙʽʣʽʤ ʘʣʫ ʜʘסʜʳʩʳʥʘ ʠʝ ʙʦʣʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɽʩʝʧ ʰʳסʘʨʫʜʳש ʪᴅʩʽʣʽʥ ʪʘשʜʘʫ ʘʨץʳʣʳ סʘʥʘ, ʝʩʝʧʪʽש ʞʘʫʘʙʳʥ ʘʣʫ ʤװʤʢʽʥ ʝʤʝʩ. ʆʣ 

 ʘסʳ ʥʳʩʘʥʜʘʨסʰʘʨʪʳʥʜʘ שʥʠ ʝʩʝʧʪʽסʟʝʛʝ ʘʩʳʨʫ ʢʝʨʝʢ, ʷװʘʥ ʪᴅʩʽʣʜʽ ʞסʜʘʧ ʘʣʳʥשʰʽʥ ʪʘװ

ʞᴅʥʝ ʦʥʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʘ ץʘʞʝʪ ʙʦʣʘʪʳʥ ʣʦʛʠʢʘʣʳץ, ʤʘʪʝʤʘʪʠʢʘʣʳץ ʥʝʤʝʩʝ 

ʪᴅʞʽʨʠʙʝʣʽʢ ʘʤʘʣʜʘʨʜʳ ץʦʣʜʘʥʫ ʢʝʨʝʢ. 

ɽʩʝʧ ʰʳסʘʨʫʜʳש ʪʘשʜʘʧ ʘʣʳʥסʘʥ ʪᴅʩʽʣʽ ʙʝʣʛʽʣʽ ʙʽʨ ᴅʜʽʩʪʝʨʜʽש ʞʠʳʥʪʳסʳ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʘʜʳ. ʌʠʟʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ ʘʤʘʣʜʘʨʳ ʩʘʥ ʘʣʫʘʥ,  ʦʣʘʨʜʳ ץʦʣʜʘʥʘ ʙʽʣʽʧ, 

ʦץʫʰʳʣʘʨʜʳש ʝʩʝʧ ʰʳסʘʨʘ ʘʣʫ ץʘʙʽʣʝʪʽʥ ʘʥʳץʪʘʡʜʳ [1]. 

ʂʝʡ ʞʘסʜʘʡʣʘʨʜʘ ʞʘשʘ ʝʩʝʧʧʝʥ ʙײʨʳʥ ʰʳסʘʨʳʣסʘʥ ʝʩʝʧʪʽ ʩʘʣʳʩʪʳʨʘ ʤʳʥʘʣʘʨʜʳ 

ʙʘʡץʘʡʤʳʟ: ʦʣʘʨʜʳש ʪʝʢ ʥʳʩʘʥʜʘʨʳ ʥʝʤʝʩʝ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʩʘʥʜʳץ ʤᴅʥʜʝʨʽ ᴇʟʛʝʰʝ, 

ʥʝʤʝʩʝ ʰʘʤʘʣʘʨ ʙʘʩץʘ ʙʽʨʣʽʢʪʝʨ ʞװʡʝʩʽʥʜʝ ʙʝʨʽʣʝʜʽ. ʂʝʡʙʽʨ ʝʩʝʧʪʝʨʜʽש ʪʘʣʘʙʳ, ʙײʨʳʥ 

ʰʳסʘʨʳʣסʘʥ ʝʩʝʧ ʰʘʨʪʳʥʜʘʡ ʞᴅʥʝ ʢʝʨʽʩʽʥʰʝ ʙʦʣʘʜʳ. 

ɽʩʝʧ ʰʳסʘʨʫ װʨʜʽʩʽʥ ʙʽʨʜʝʡ ʜʝʧ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ɽʩʝʧ ʰʘʨʪʳ ʤʝʥ ʪʘʣʘʙʳʥʳש 

ʪװʨʣʽ ʙʦʣʫʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ʦץʫʰʳʣʘʨ ʦʣʘʨʜʳש ʦʨʪʘײץ ץʨʳʣʳʩʳʥ, ץײʩʘʩ ʝʩʝʧʪʝʨʜʽ 

ʰʳסʘʨʫʜʳש  ʦʨʪʘץ ᴅʜʽʩʽ ʤʝʥ ʪᴅʩʽʣʜʝʨʽʥ ʙʘʡץʘʡ ʙʽʣʫ ʢʝʨʝʢ.  

ɹײʣʘʨ ץʘʨʘʧʘʡʳʤ ץײʩʘʩ ʝʩʝʧʪʝʨ, ʦʣʘʨ ʙʝʣʛʽʣʽ ʙʽʨ ʝʩʝʧʪʽש  ʞʝʢʝʰʝ ʪװʨʣʝʨʽ  ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ɽʩʝʧ ʰʳסʘʨʫ װʨʜʽʩʽ ʢװʨʜʝʣʽ, ʦʥʳ ʤʳʥʘʜʘʡ ʢʝʟʝשʜʝʨʛʝ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

1. ɽʩʝʧʪʽש ʙʝʨʽʣʛʝʥʽʥ ʦץʳʧ, ʞʘשʘ ʪʝʨʤʠʥʜʝʨʜʽץ ,שʠʳʥ סײʳʤʜʘʨʜʳש ʤʘסʳʥʘʩʳʥ 

ʪװʩʽʥʜʽʨʫ. 

2. ɽʩʝʧʪʽש ʰʘʨʪʳʥ ץʳʩץʘʰʘ ʞʘʟʫ, ʩʫʨʝʪʽ ʙʦʣʩʘ ʩʘʣʫ. 

3. ɽʩʝʧʪʽ ʪʘʣʜʘʫ, ʬʠʟʠʢʘʣʳץ ʤᴅʥʽʥ, ʙʝʨʽʣʛʝʥ ʝʩʝʧʪʝʨʜʝ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʬʠʟʠʢʘʣʳץ 

 ʽʣשʳ ʪᴅʫʝʣʜʽʣʽʢʢʝ ʢᴇסʘʨʘʩʳʥʜʘ שʰʘʤʘʣʘʨʜʳ ץʩʽʥʫ, ʬʠʟʠʢʘʣʳװʜʘʨʜʳ ʪשʨʜʽʩʪʝʨ ʤʝʥ ʟʘװ

ʘʫʜʘʨʳʣʘʜʳ. 

4. ʐʳסʘʨʫʜʳש ʞʦʩʧʘʨʳʥ ײץʨʫ, ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫ, ʝʩʝʧʢʝ ʢʝʨʝʢʪʽ ʪײʨʘץʪʳʣʘʨ ʤʝʥ 

ʢʝʩʪʝʣʝʨʜʽש ʤᴅʥʜʝʨʽʥ ʞʘʟʫ, ʛʨʘʬʠʢʪʝʨ ʤʝʥ ʩʫʨʝʪʪʝʨʛʝ ʪʘʣʜʘʫ ʞʘʩʘʫ. 

5. ʌʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨʜʳ ʍɹɾ ʞװʡʝʩʽʥʜʝ ʞʘʟʫ. 

6. ɯʟʜʝʣʽʥʽʧ ʦʪʳʨסʘʥ ʬʠʟʠʢʘʣʳץ ʰʘʤʘʤʝʥ ʙʝʨʽʣʛʝʥ ʰʘʤʘʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ 

ʟʘשʜʳʣʳץʪʳ ʪʘʫʳʧ, ʦʥʳ ʞʘʟʫ. 

7. ʊʝשʜʝʫʣʝʨʜʽ ײץʨʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʰʝʰʫ (ץʦʥʜʳʨסʳʥʳ ʞʠʥʘʫ ʞᴅʥʝ ʦʥʳ ʞʘʩʘʫ). 

8. ɯʟʜʝʣʽʥʽʧ ʦʪʳʨסʘʥ ʰʘʤʘʥʳ ʝʩʝʧʪʝʫ, ʪᴅʞʽʨʠʙʝ ʥᴅʪʠʞʝʩʽʥʝ ʪʘʣʜʘʫ ʞʘʩʘʫ. 

9. ɸʣʳʥסʘʥ ʞʘʫʘʧʪʳ ʪʘʣʜʘʫ, ʰʳסʘʨʫʜʘסʳ ʳץʰʘʤʜʘʫʣʘʨʜʳ ץʘʨʘʩʪʳʨʫ. 

10. ɽʩʝʧʪʽש ʙʘʩץʘʰʘ ʰʝʰʫ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʽʰʽʥʝʥ ʪʠʽʤʜʽʩʽʥ  

ʘʣʫ [2-3]. 

ʄʳʩʘʣʳ: ʉʝʨʽʧʧʝʛʝ ʤʘʩʩʘʩʳ 2ʢʛ ʞװʢ ʽʣʛʝʥʜʝ ʦʣ 4ʩʤ-ʛʝ ײʟʘʨʘʜʳ. ʉʝʨʽʧʧʝʥʽ 2ʩʤ-ʜʝʥ 

12 ʩʤ-ʛʝ ʩʦʟʫ װʰʽʥ ʘʪץʘʨʳʣʘʪʳʥ ʞײʤʳʩʪʳ ʪʘʙʳשʳʟʜʘʨ (g=10ʤ/ʩ
2
)? 

ʆʨʪʘ ʤʝʢʪʝʧʪʝ ʦʩʳʥʜʘʡ ʝʩʝʧʪʝʨʜʝ ʦץʫʰʳʣʘʨ  ʥʝ ʽʩʪʝʨʽʥ ʙʽʣʤʝʡ, ʘʪץʘʨʳʣʘʪʳʥ ʞײʤʳʩ  

 

 
ʙʦʣʘʜʳ ʜʝʧ ʤʝʭʘʥʠʢʘʜʘסʳ ʘʪץʘʨʳʣסʘʥ ʞײʤʳʩʧʝʥ ʘʣʤʘʩʪʳʨʳʧ ʘʣʘʜʳ ʜʘ ʥʝʛʝ ʘʨʪʳץ 

ʰʘʤʘʣʘʨ ʙʝʨʽʣʽʧ ʪײʨ ʜʝʧ ʙʘʩʪʘʨʳ ץʘʪʘʜʳ.  

ʐʝʰʫʽ: ʤײʥʜʘʡ ʩʝʨʽʧʧʝʜʝ ʘʪץʘʨʳʣסʘʥ ʞײʤʳʩ 
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2
1

2
2

kxkx
A -=  ʘʥʳץʪʘʣʘʜʳ. ɸʣ 

ʩʝʨʽʧʧʝʥʽץ שʘʪʘשʜʳסʳʥ ɻʫʢ ʟʘשʳ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʧ ʘʣʫסʘ ʙʦʣʘʜʳ:  

xkF D= . 

ʄײʥʜʘסʳ k - ʩʝʨʽʧʧʝʥʽש ʢʘʪʘשʜʳסʳ, xD  - ʩʝʨʽʧʧʝʥʽש ʩʦʟʳʣʫ ײʟʳʥʜʳסʳ. F-ʘʫʳʨʣʳץ ʢװʰʽ. 

 ɽʩʝʧʪʽ ʰʳסʘʨʫʜʘʥ ʙײʨʳʥ ʙʘʨʣʳץ ʙʝʨʽʣʛʝʥʜʝʨʜʽ ʍɹɾ-סʘ ʢʝʣʪʽʨʽʧ ʘʣʘʤʳʟ. 



22  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

ɹʝʨʽʣʛʝʥʽ:              ʍɹɾ:                                   ʐʝʰʫʽ:  
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ɾʘʫʘʙʳ: A=3,5 ɼʞ. 

 

ʆץʫʰʳ ʝʩʝʧ ʰʳסʘʨʫ ʞʦʩʧʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʳʧ, ʝʩʝʧ ʪʘʣʘʙʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨסʘʥ ʩʦש 

(ʩײʨʘץץʘ ʪʦʣʳץ ʞʘʫʘʧ ʙʝʨʛʝʥ ʩʦש), ץʦʨʳʪʳʥʜʳ ʙʘץʳʣʘʫ ʞᴅʥʝ ʪʘʣʜʘʫʤʝʥ ʝʩʝʧ ʰʳסʘʨʫʜʳש 

ʦʨʪʘץ ᴅʜʽʩʪʝʨʽ, ʪᴅʩʽʣʜʝʨʽ ʞᴅʥʝ ʘʤʘʣʜʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʪʳʥ ʝʩʝʧ ʰʳסʘʨʫʜʳש ʞʘשʘ 

ʢʝʟʝשʽʥ ʪװʩʽʥʝʜʽ. ɽʩʝʧ ʰʳסʘʨʫ װʨʜʽʩʽʥʽש ᴅʨʙʽʨ ʢʝʟʝשʜʝʨʽʥʜʝ ʦץʫʰʳʥʳש ʦʡ ᴅʨʝʢʝʪʽʥʽש ʪװʨʣʽ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢᴇʨʽʥʽʩ ʙʝʨʝʜʽ. ɽʩʝʧʪʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʦʥʳ ʰʳסʘʨʫ ʞʦʣʳ ʪʫʨʘʣʳ ʙʦʣʞʘʤ ʞʘʩʘʫ 

ʢʝʟʝשʽʥʜʝ ʦʡʣʘʫʜʳש ʙʘץʳʣʘʫʰʳʣʳץ, ʞʘʩʘʤʧʘʟʜʳץ, ʙʝʣʩʝʥʜʽʣʽʢ ʞᴅʥʝ ʜʘʨʘʣʳץ ץʘʩʠʝʪʪʝʨʽ 

ʢᴇʨʽʥʽʩ ʪʘʙʘʜʳ. ɽʩʝʧʪʽ ʰʳסʘʨʫ ʞʦʣʜʘʨʳʥʳש ʪʽʟʙʝʛʽʥʝ ʞʽʢʪʝʫ ʢʝʟʝשʽʥʜʝ ʦʡʣʘʫʜʳש 

 .ʳʟʜʳ ʙʦʣʘʜʳשʘʩʠʝʪʪʝʨʽ ʤʘץ ʡʝʣʽʢװʞᴅʥʝ ʞ (ץʪʘʩʪʳץʩʘʙʘ) ץʩʘʪʳʣʳ ,ץʠʩʳʥʜʳʣʳץ

ʅʘץʪʳ ʘʡʪץʘʥʜʘ ʝʩʝʧ ʰʳסʘʨʫ װʨʜʽʩʽʥʽש ʙʝʣʛʽʣʽ ʙʽʨ ʤʘץʩʘʪץʘ ʙʘסʳʪʪʘʣʫʳ ʞᴅʥʝ ʝʩʝʧʪʽש 

 ʘʥʜʘʡ ʞʝʪʽʩʪʽʢʢʝץ ʘʨʫ ʥᴅʪʠʞʝʩʽʥʜʝסʘʨʳʣʘʪʳʥʳʥ ʞᴅʥʝ ʦʥʳ ʰʳסʩʘʪʧʝʥ ʰʳץʘʥʜʘʡ ʤʘץ

ʞʝʪʝʪʽʥʽʥ ʙʽʣʫ ʢʝʨʝʢ. ʊʝʢ ʦʩʳ ʞʘסʜʘʡʜʘ סʘʥʘ, ʦץʫʰʳʣʘʨ ʬʠʟʠʢʘʣʳץ ʝʩʝʧʪʝʨʜʽ ʩʘʥʘʣʳ 

ʪװʨʜʝ,  ʦʥʳש ʤʘץʩʘʪʳʥ ʪʦʣʳץ ʪװʩʽʥʽʧ ʰʳסʘʨʘʜʳ.  
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The publishing a looking of the important the mechanics of physics supplementary and 

with the school.  
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ɾɸʃʇʓ ɹɯʃɯʄ ɹɽʈɽʊɯʅ ʄɽʂʊɽʇʊɽ ʌʀɿʀʂɸʅʓ ʆפʓʊʋɼʓ 

ɾɽʊɯʃɼɯʈʋɼɯר ʊɽʆʈʀʗʃʓפ-ᴄɼɯʉʊɽʄɽʃɯʂ ʅɽɻɯɿɼɽʈɯ 

 

ʀ.ʉ.ʂᴇʛʝʥʙʘʝʚ ï ʤסײʘʣʽʤ, ʅ.ɸ.ʉᴅʥʜʽʙʘʝʚʘ ï ʧ.ס.ʢ., ʜʦʮʝʥʪ ʤ.ʘ.  

(ʆפʆ, ʄʘץʪʘʘʨʘʣ ʘʫʜʘʥʳ פ.ʄװʩʽʨʝʧʦʚ ʘʪʳʥʜʘסʳ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽ 

 ɸʣʤʘʪʳ פ ,.ץʘʟʤʝʤץʳʟʧʫ)  

 

ɸʥʥʦʪʘʮʠʷ: פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ᴇʨʢʝʥʠʝʪʪʽ ʝʣʜʝʨʜʽץ שʘʪʘʨʳʥʘ ץʦʩʳʣʫ װʰʽʥ, 

ʞʘʩʪʘʨʳʤʳʟסʘ ʞʘʥ-ʞʘץʪʳ ʩʘʧʘʣʳ ʙʽʣʽʤ, ʩʘʥʘʣʳ ʪᴅʨʙʠʝ ʙʝʨʫ ʢʝʨʝʢ. ʄʝʢʪʝʧʪʽש ʘʣʜʳʥʜʘ 

ʪײʨסʘʥ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ ï ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞᴅʥʝ 

ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʽʥ ʙʘʨʳʥʰʘ ʘʰʳʧ, ץʦסʘʤʜʳ ʜʘʤʳʪʫסʘ ʙʘʨ ʤװʤʢʽʥʜʽʛʽʥ ʞײʤʩʘʡʪʳʥ 

 ʘʣʘʜʘ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥץʘʣʳʧʪʘʩʪʳʨʫ. ɹʝʨʽʣʛʝʥ ʤʘץ ʘʥʳסʣײʘʙʽʣʝʪʪʽ ʞʝʢʝ ʪץ

ʤʝʢʪʝʧʪʝʨʜʝʛʽ ʝש ʥʝʛʽʟʛʽ ʧᴅʥʜʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʬʠʟʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ 

ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʧʨʘʢʪʠʢʫʤʳ ʘʨץʳʣʳ ʙʽʣʽʤ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʩʽ ʪʽʣʛʝ ʪʠʝʢ ʝʪʽʣʜʽ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʬʠʟʠʢʘ, װʰʽʥʰʽ ʠʥʜʫʩʪʨʠʷʣʳץ ʨʝʚʦʣʶʮʠʷ, ʦץʳʪʫʜʳ ʞʝʪʽʣʜʽʨʫ, 

 ,ʛʝʡʽשʢᴅʩʽʧʪʽʢ ʜʝ שʘʣʽʤʽʥʽסײʫ ʧʨʘʢʪʠʢʫʤʳ, ʬʠʟʠʢʘ ʤץʘʥ ʦʨʪʘ, ʵʢʩʧʝʨʠʤʝʥʪ, ʦסʦʨʰʘץ

ʙʘץʳʣʘʫ. 

 ʘסʰʽʥ, ʞʘʩʪʘʨʳʤʳʟװ ʦʩʳʣʫץ ʘʪʘʨʳʥʘץ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ᴇʨʢʝʥʠʝʪʪʽ ʝʣʜʝʨʜʽץʘʟʘפ

ʞʘʥ - ʞʘץʪʳ ʩʘʧʘʣʳ ʙʽʣʽʤ, ʩʘʥʘʣʳ ʪᴅʨʙʠʝ ʙʝʨʫ ʢʝʨʝʢ. ʆʣ װʰʽʥ ʙʽʨʽʥʰʽʜʝʥ, ʙʽʨ ʪײʪʘʩ ʙʽʣʽʤ 

ʢʝשʽʩʪʽʛʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤʽʥʜʝʪʽ ʪײʨʩʘ, ʝʢʽʥʰʽʜʝʥ ײʣʪʪʳש ʵʪʥʦʧʝʜʘʛʦʛʠʢʘ ʤʝʥ 

ʵʪʥʦʧʩʠʭʦʣʦʛʠʷʣʳץ ʜᴅʩʪװʨʣʝʨʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʝʪʢʽʥʰʝʢʪʝʨ ʩʘʥʘʩʳʥʘ ʪʫסʘʥ ʭʘʣץʳʥʘ 

ʜʝʛʝʥ ײץʨʤʝʪ ʧʝʥ ʧʘʪʨʠʦʪʪʳץ ʤʘץʪʘʥʳʰ ʩʝʟʽʤʽʥ ײʷʣʘʪʳʧ, ץʘʟʽʨʛʽ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʤʝשʛʝʨʛʝʥ, ʩʘʥʘʣʳ ʦʡ ʠʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʳʧ, ʝʣʽʤʽʟʜʽש ᴇʨʢʝʥʠʝʪʽʥʝ װʣʝʩ ץʦʩʫ ï ʪʘʨʠʭʠ 

 .ʘʞʝʪʪʽʣʽʢ ʙʦʣʳʧ ʦʪʳʨץ

 ʘʤʳʤʳʟʜʘ ᴇʪʽʧסʦץ ʜʘשʛʽʥʛʽ ʪʘװʪʘʨʠʭ ʝʣʝʛʽʥʝʥ ᴇʪʽʧ, ʙ ץʘʩʳʨʣʳס ʜʘʤʫ ʩʘʥ ץʣʪʪʳױ

ʞʘʪץʘʥ ʩʘʷʩʠ ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ, ʞʘשʘ ʪʘʣʘʧʪʘʨסʘ ʩʘʡ ʦץʫʰʳʣʘʨʜʳ 

ʪʝʭʥʠʢʘסʘ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʘʨסʘ ʪᴅʨʙʠʝʣʝʫ, ʦʣʘʨʜʳש ʧʦʣʠʪʝʭʥʠʢʘʣʳץ ʦʡ ᴇʨʽʩʽʥ ʞʝʪʽʣʜʽʨʽʧ,  

  .ʘʥ ʙʘʩʪʳ ʤʽʥʜʝʪʽסʦʡʳʧ ʦʪʳʨץ ʘסʘʣʜʳʤʳʟ שʙʽʟʜʽ שʘ ʢʝʣʝʰʝʢʪʽסʘʣʳʧʪʘʩʪʳʨʫץ

çפʘʟʘץʩʪʘʥ-2050è ʉʪʨʘʪʝʛʠʷʩʳ ץʘʣʳʧʪʘʩץʘʥ ʤʝʤʣʝʢʝʪʪʽש ʞʘשʘ ʩʘʷʩʠ ʙʘסʳʪʳ 

 ʳʥʘץʩʪʘʥ ʭʘʣץʘʟʘפ שʇʨʝʟʠʜʝʥʪʽ-ɽʣʙʘʩʳ ʅ.ᴄ.ʅʘʟʘʨʙʘʝʚʪʳ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ɾʦʣʜʘʫʳʥʜʘ çɾʝʪʽʥʰʽ ʩʳʥ-ץʘʪʝʨ - תʰʽʥʰʽ ʠʥʜʫʩʪʨʠʷʣʳץ ʨʝʚʦʣʶʮʠʷ. ɸʜʘʤʟʘʪ תʰʽʥʰʽ 

ʠʥʜʫʩʪʨʠʷʣʳץ ʨʝʚʦʣʶʮʠʷ ʪʘʙʘʣʜʳʨʳסʳʥʜʘ ʪײʨ, ʦʣ ᴇʥʜʽʨʽʩ סײʳʤʳʥʳש ᴇʟʽʥ ᴇʟʛʝʨʪʝʜʽ. 

ʊʝʭʥʦʣʦʛʠʷʣʳץ ʞʘשʘʣʳץʪʘʨ ᴅʣʝʤʜʽʢ ʥʘʨʳץʪʳײץ שʨʳʣʳʤʳ ʤʝʥ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʪװʙʝʛʝʡʣʽ 

ᴇʟʛʝʨʪʝʜʽ. ɹʽʟ ʙײʨʳʥסʳסʘ ץʘʨʘסʘʥʜʘ ʤװʣʜʝ ᴇʟʛʝʰʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʙʦʣʤʳʩʪʘ ᴇʤʽʨ ʩװʨʽʧ 

ʞʘʪʳʨʤʳʟ. ʎʠʬʨʣʳץ ʞᴅʥʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ, ʨʝʛʝʥʝʨʘʪʠʚʪʽʢ ʤʝʜʠʮʠʥʘ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʢᴇʧʪʝʛʝʥ סʳʣʳʤʠ ʞʝʪʽʩʪʽʢʪʝʨ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ סʘʥʘ ʝʤʝʩ, ʘʜʘʤʥʳש ᴇʟʽʥ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʘʧ,  ʢװʥʜʝʣʽʢʪʽ ʘץʠץʘʪץʘ ʘʡʥʘʣʘʜʳ. ɹʽʟ ʦʩʳʥʘʫ װʜʝʨʽʩʪʝʨʜʽש ʙʝʣʩʝʥʜʽ 

 .ʘ ʪʠʽʩʧʽʟè - ʜʝʧ ʢᴇʨʩʝʪʽʣʛʝʥ [1]סʘʪʳʩʫʰʳʣʘʨʳ ʙʦʣʫץ

ʉʦʥʜʳץʪʘʥ, ʝʣʽʤʽʟʜʽ ʜʘʤʳʪʫʜʘ ʢᴅʩʽʧʪʽʢ-ʪʝʭʥʠʢʘʣʳץ ʙʽʣʽʤ ʙʝʨʫʜʽש ᴅʣʝʫʤʝʪʪʽʢ-

ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ ʞʦסʘʨʳ ʜʘʤʳסʘʥ ʝʣʜʝʨʜʽש ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ ʙʽʣʽʤ ʙʝʨʫʜʽש ʤʘʟʤײʥʳʥ, 

ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʝʣʽʤʽʟʜʽש ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʳש ʪʝʭʥʠʢʘʣʳץ ʞʘסʳʥ ʞʘשʘʨʪʫ 

ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʪʫʜʳʨʫʜʘ. 

 שʡʝʩʽʥʽװʳʥʜʘ (2011ʞ.) ʙʽʣʽʤ ʙʝʨʫ ʞשçɹʽʣʽʤ ʪʫʨʘʣʳè ʟʘ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʞʝʢʝ ʘʜʘʤʜʳ ץʘʣʳʧʪʘʩʪʳʨʫסʘ, ʜʘʤʳʪʫסʘ ʞᴅʥʝ ʢᴅʩʽʙʠ ʰʳשʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʨᴇʣʽ ʘʪʘʧ 

ʢᴇʨʩʝʪʽʣʩʝ, ʦʩʳ ʟʘשʥʳ41 ש-ʙʘʙʳʥʜʘ: çʇʝʜʘʛʦʛ ץʳʟʤʝʪʢʝʨʣʝʨ ʦץʫʰʳʣʘʨʜʳש ʤʝʤʣʝʢʝʪʪʽʢ 

ʙʽʣʽʤ ʙʝʨʫ ʩʪʘʥʜʘʨʪʳʥʜʘ ʢᴇʟʜʝʣʛʝʥ ʜʝשʛʝʡʜʝʥ ʪᴇʤʝʥ ʝʤʝʩ ʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳ ʘʣʫʳʥ 

 ʜʘʡסʰʽʥ ʞʘװ ʢᴇʨʽʥʽʧ ʜʘʤʫʳ שʘʙʽʣʝʪʪʝʨʽʥʽץ ץʘʨʤʘʰʳʣʳסʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, ʞʝʢʝ ʰʳץ

ʞʘʩʘʫסʘ ʤʽʥʜʝʪʪʽè ʜʝʣʽʥʛʝʥ [2]. 

ʉʦʥʜʳץʪʘʥ, ʤʝʢʪʝʧʪʽש ʘʣʜʳʥʜʘ ʪײʨסʘʥ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ ï ʦץʫʰʳʣʘʨʜʳש 

 ʘʤʜʳסʦץ ,ʘʙʽʣʝʪʽʥ ʙʘʨʳʥʰʘ ʘʰʳʧץ ץʳ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʞᴅʥʝ ʪʘʥʳʤʜʳסʫʰʳʣʳסʳʟʳץ



24  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

 ʘʣʳʧʪʘʩʪʳʨʫ. ᴄʨʙʽʨץ ʘʥʳסʣײʘʙʽʣʝʪʪʽ ʞʝʢʝ ʪץ ʤʩʘʡʪʳʥײʤʢʽʥʜʽʛʽʥ ʞװʘ ʙʘʨ ʤסʨʳʧ ʜʘʤʳʪʫײץ

ʦץʫʰʳʥʳש ʪײʣסʘ ʨʝʪʽʥʜʝ ץʘʣʳʧʪʘʩʳʧ ʜʘʤʫʳʥʘ ʬʠʟʠʢʘ ʧᴅʥʽʥʝʥ ʘʣʘʪʥr ʙʽʣʽʤʥ̔ʽװ שʣʢʝʥ 

 .ʳʥ ʘʨʪʪʳʨʫסʣʝʩ ʩʘʣʤʘװ

ɸʡʪʳʣסʘʥʜʘʨʜʳ ʪײʞʳʨʳʤʜʘʡ ʢʝʣʝ: 

1. ʬʠʟʠʢʘ ʙʘʩץʘ סʳʣʳʤʜʘʨʜr  ;ʳʟʤʝʪʰʽʩʽ ʙʦʣʘ ʘʣʘʜʳץ ,ʪʽʨʝʛʽ שʜʘʤʫʳʥʳ ש

2. ʬʠʟʠʢʘ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʙʽʣʫʜʽש ʙʘʩʪʳ ʢᴇʟʽʥʝ ʘʡʥʘʣʜʳ; 

3. ʬʠʟʠʢʘ ʥʘץʪʳ סʳʣʳʤ ʙʦʣסʘʥʜʳץʪʘʥ, ʦץʫʰʳʥʳש ʟʘסשʘ ʩװʡʝʥʽʧ, ʦʡ 

 ;ʘʣʳʧʪʘʩʪʳʨʘʜʳץ ʜʳ ʩʳʡʣʘʫ ʧʩʠʭʦʣʦʛʠʷʩʳʥשʦʨʳʪʳʥʜʳʣʘʫʳʥ, ʟʘץ

4. ʬʠʟʠʢʘ ʘʜʘʤʥʳש ʨʫʭʘʥʠ ʜʘʤʫʳʥʘ, סʳʣʳʤʠ ʢᴇʟץʘʨʘʩʪʘʨʳʥʳץ שʘʣʳʧʪʘʩʫʳʥʘ, 

ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫ ץʘʙʽʣʝʪʽʥʽש ʜʘʤʫʳʥʘ ʢᴇʤʝʢʪʝʩʝʜʽ.   

ʄʝʢʪʝʧ ʬʠʟʠʢʘʩʳʥ ᴇʤʽʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫ, ʙײʣ ʧᴅʥʜʽ ʘʜʘʤʜʘʨʜʳש ʧʨʘʢʪʠʢʘʣʳץ ʞᴅʥʝ 

ʪʝʭʥʠʢʘʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʥʝ ץʦʣʜʘʥʫ װʰʽʥ ʤʝʢʪʝʧ ʬʠʟʠʢʘʩʳ ʙʽʣʽʤʜʽ ʤʦʜʝʨʥʠʟʘʮʠʷʣʘʫ 

 ʳʪʫ ʙʘʨʳʩʳʥʜʘ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫץʥʝʛʽʟʽ ʬʠʟʠʢʘ ʧᴅʥʽʥ ʦ שʘʞʝʪʪʽʛʽʥ ʢᴇʨʽʧ ʦʪʳʨ. ʆʥʳץ

 ץʜʘ ʪʦʣʳשʘʟʽʨʛʽ ʪʘץ ʣ ʤᴅʩʝʣʝײʦʶ. ɼʝʛʝʥʤʝʥ, ʙץ ʘסʫ ʧʨʘʢʪʠʢʫʤʳʥ ʞʦʣץʦ ץʰʽʥ ʬʠʟʠʢʘʣʳװ

ʰʝʰʽʤʽʥ ʪʘʧץʘʥ ʞʦץ. ʉʦʥʜʳץʪʘʥ ʜʘ ʦʩʳ ʤᴅʩʝʣʝʣʝʨ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫʣʝʨʜʽ ץʘʞʝʪ ʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʤʝʢʪʝʧʪʝʨʜʝ ʬʠʟʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫʜʘ ʰʝʰʽʣʤʝʛʝʥ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʣʝʨ ʙʘʨ.  

ʆסʘʥ: ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝ ʬʠʟʠʢʘʥʳ ʦץʳʪʫʜʳ ʞʝʪʽʣʜʽʨʫʜʽ ʪʝʦʨʠʷʣʳץ-

ᴅʜʽʩʪʝʤʝʣʽʢ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʫ, ʬʠʟʠʢʘʥʳ ץʦʣʜʘʥʙʘʣʳ ʙʘסʳʪʪʘ ʪʝʨʝש ʘʰʫ, ʦץʫ ʧʨʘʢʪʠʢʫʤʳ 

ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ, ʧᴅʥʽʰʽʣʽʢ ʞᴅʥʝ 

ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʘ ʩʘʡ ʠʥʥʦʚʘʮʠʷʣʳץ ʦץʳʪʫ 

ᴅʜʽʩʪʝʨʽʤʝʥ ʬʠʟʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥʽש ʢᴅʩʽʙʠ ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʞʘʪʘʜʳ. ʉʦʥʜʳץʪʘʥ 

ʜʘ ʬʠʟʠʢʘ ʧᴅʥʽʥʝʥ ʦץʫ ʧʨʘʢʪʠʢʫʤʳ ʥʝʛʽʟʽʥʜʝ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳ ʤʝʥ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʩʽ ʙװʛʽʥʛʽ ʪʘשʜʘ ʝש ʙʽʨ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʄʝʢʪʝʧʪʝ ʬʠʟʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫʜʘ ʞʝʪʽʣʜʽʨʫ ʥʝʛʽʟʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש 

 ʜʝ שʤʘʪʝʨʠʘʣʜʳ ʪʝʨʝ ץʳʣʳ ʪʝʦʨʠʷʣʳץʳ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʘʨסʫʰʳʣʳסʳʟʳץ

ʩʘʥʘʣʳ ʠʛʝʨʫ ï ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘ ʧᴅʥʽʥ ʦץʫʜʘ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʫסʘ 

ʜʘʡʳʥʜʘʫ, ᴇʤʽʨ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʫסʘ װʡʨʝʪʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʙʽʣʽʢʪʽʣʽʛʽ ʤʝʥ 

ʜʘסʜʳʩʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʢᴇʨʥʝʢʽʣʣʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʥʝʛʽʟʽʥʜʝ ʞᴅʥʝ ʢᴇʨʥʝʢʽʣʽʢ ʪᴅʞʽʨʠʙʝʣʝʨ, ʞײʤʳʩ ʞʘʩʘʡʪʳʥ ʪʝʭʥʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨʜʽ 

ʢᴇʨʩʝʪʫ, ץʳʟʳץʪʳ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ ʞʦʣסʘ ץʦʶ, ᴅʨ ʪװʨʣʽ ʢᴇʨʥʝʢʽ ײץʨʘʣʜʘʨʜʳ 

 ʢʝʰ, ʪʦʧʩʝʨʫʝʥʜʝʨ ץʡʽʨʤʝ, ʬʠʟʠʢʘʣʳװ ʨʛʽʟʽʣʝʪʽʥװʦʣʜʘʥʫ, ʞʘʣʧʳ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞץ

(ʵʢʩʢʫʨʩʠʷ) ʞᴅʥʝ ʪ.ʙ. ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ [3].  

ɽʣʽʤʽʟʜʽס שʳʣʳʤʠ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʜʘʤʫʳ, ᴇʨʢʝʥʠʝʪʢʝ ʞʦʣ ʙʘʩʪʘʫʳ ïʤʝʢʪʝʧʪʽש 

ʪʝʭʥʠʢʘʣʳץ ʧᴅʥʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʬʠʟʠʢʘʥʳש ʝʥʰʽʩʽʥʜʝ. ʉʦʥʜʳץʪʘʥ ʤʝʢʪʝʧʪʝ ʬʠʟʠʢʘʥʳ 

ʩʘʧʘʣʳ ʦץʳʪʫ ʞᴅʥʝ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫ ʧʨʘʢʪʠʢʫʤʳ ʘʨץʳʣʳ ï ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

 שʳʪʫ ʝץʰʪʘʩʪʳʨʘ ʦײ ʛʝʨʫ, ʪʝʦʨʠʷ ʤʝʥ ʧʨʘʢʪʠʢʘʥʳשʦʡʳʣʳʤʜʘʨ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʤʝץ

ʤʘשʳʟʜʳ ʟʘʤʘʥ ʪʘʣʘʙʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʝʢʪʝʧ ʬʠʟʠʢʘ ʢʫʨʩʳʥʳש ʤʽʥʜʝʪʪʝʨ ʤʝʥ 

ʪʘʣʘʧʪʘʨʳ ï ʝʣʽʤʽʟʜʽש ʙʦʣʘʰʘײץ ץʥʜʳ ʤʘʤʘʥʜʘʨʳ ʙʦʣʳʧ ʩʘʥʘʣʘʪʳʥ ץʘʟʽʨʛʽ ʦץʫʰʳʣʘʨʜʳש 

ʩʘʧʘʣʳ ʙʽʣʽʤ ʘʣʳʧ, סʳʣʳʤ ײץʥʜʳʣʳסʳʥ ʞᴅʥʝ ʦץʫ ʙʽʣʽʢʪʽʣʽʛʽʥ, ʜʘסʜʳʩʳʥ ʘʨʪʪʳʨʫ 

 ʢᴅʩʽʙʠ ʞʝʪʽʣʫʽ ʤʝʥ שʳ ʢʝʟ-ʢʝʣʛʝʥ ʤʘʤʘʥʥʳסʪʘץʘʪʪʘʥʜʳʨʳʧ, ʙʦʣʘʰʘסʘʥʘץ ʘʞʝʪʪʽʣʽʛʽʥץ

ʤʘʤʘʥʜʘʥʫʳ װʰʽʥ ץʘʞʝʪ ʪʘʣʘʧʪʘʨʜʳ ʦʨʳʥʜʘʡʜʳ. 

ʌʠʟʠʢʘ ʧᴅʥʽʥʽש ʤʘשʳʟʜʳʣʳסʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝ 

ʦץʫʰʳʣʘʨʤʝʥ ʞײʤʳʩ ʞװʨʛʽʟʫ ʙʘʨʳʩʳʥʜʘ ײʩʪʘʥʘʪʳʥ ʥʝʛʽʟʛʽ ץʘסʠʜʘʣʘʨ: 

-  ʂᴇʧ ʪʽʣʜʽʢ ʙʘסʳʪʧʝʥ ʙʽʨʛʝ, ʞʘʨʘʪʳʣʳʩʪʘʥʫ (ʬʠʟʠʢʘ) ʙʘסʳʪʳʥ ײʩʪʘʥʫ; 

-  ɾʝʢʝ ʪײʣסʘʥʳ ʙʘסʳʪʪʘʫסʘ ʘʨʥʘʫʣʳ ʢʫʨʩʪʘʨ ʪʠʽʤʜʽʣʽʛʽʥ ʞװʡʝʣʝʫ; 

-  ʌʠʟʠʢʘ ʧᴅʥʽʥʜʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ײץʨʘʣʜʘʨʜʳ ʦץʫʰʳʣʘʨʜʳש ʪʦʣʳץ ʠʛʝʨʫʽʥʝ ʞᴅʥʝ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʳʥʘ ץʦʣ ʞʝʪʢʽʟʫ ʞᴅʥʝ ʤʝʢʪʝʧʽʰʽʣʽʢ ʞʝʢʝʣʝʡ ʽʩ-ʰʘʨʘʣʘʨ ʪװʨʣʝʨʽʥʝ ʙʘʡץʘʫ; 

-  ʩʳʥʘץ ʞװʨʛʽʟʝ ʦʪʳʨʳʧ, ʙʽʣʽʤ ʤʘʟʤײʥʳʥʜʘסʳ װʜʝʨʽʩʪʝʨʜʽ ʞʘשʘʨʪʫ; 

-  ʬʠʟʠʢʘ ʧᴅʥʽʥʝʥ ʦץʫ װʜʝʨʽʩʽʥ ʘץʧʘʨʘʪʪʘʥʜʳʨʫʜʳ ʦʨʪʘʣʳץʪʘʥʜʳʨʫ; 

-  ʤʝʢʪʝʧ ʬʠʟʠʢʘ ʤסײʘʣʽʤʜʝʨʽʥʽש ʰʳסʘʨʤʘʰʳʣʳץ ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʽʢ 

ʰʝʙʝʨʣʽʢʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ; 



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  25 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

-  ʌʠʟʠʢʘ ʤסײʘʣʽʤʽʥʽש ʢᴅʩʽʧʪʽʢ ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫʛʝ ʳʥʪʘʣʘʥʜʳʨʳʣʫʳ (ʘʪʪʝʩʪʘʮʠʷ 

ʘʨץʳʣʳ); 

-  ʌʠʟʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫʜʘ ʧʩʠʭʦʣʦʛʠʷʣʳץ ץʳʟʤʝʪʪʽש ʨᴇʣʽʥ ʢʝשʝʡʪʫ, ʢװʰʝʡʪʫ; 

-  ɹʽʣʽʤ ʙʝʨʫʜʽ ʜʘʤʳʪʫʜʳ2011-2020 ש ʞʳʣʜʘʨסʘ ʘʨʥʘʣסʘʥ ʤʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʤʝʢʪʝʧ ʙʽʣʽʤ ʞװʡʝʩʽʥʜʝ ʤʘʪʝʨʠʘʣʜʳץ-ʪʝʭʥʠʢʘʣʳץ ʙʘʟʘʥʳ ʥʳסʘʡʪʫ.  

ɹװʛʽʥʛʽ ʪʘשʜʘסʳ ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʙʽʣʽʤʽʥ ʢᴇʪʝʨʫʜʽש ʝש ʙʘʩʪʳʩʳ 

ʦʥʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʩʽ ᴇʟʝʢʪʽʣʽʛʽʥ ʞʦʡסʘʥ ʞʦץ. ʌʠʟʠʢʘʣʳץ  

ʟʘשʜʘʨʜʳ ʪʝʨʝש ʤʝשʛʝʨʪʫ, סײʳʤʜʘʨʜʳ ʙʽʣʫ, ʬʠʟʠʢʘʣʳץ ʰʘʤʘʣʘʨʜʳ ʘʞʳʨʘʪʫʜʳ 

ʦץʫʰʳʣʘʨסʘ ʤʝשʛʝʨʪʽʧ, ʞʘʣʧʳ ʬʠʟʠʢʘʣʳץ ʧʨʘʢʪʠʢʫʤ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘʣʳץ 

ʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳʩʳʥʳץ שʘʣʳʧʪʘʩʪʳʨʳʧ, ʣʦʛʠʢʘʣʳץ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥʽ 

ʤᴅʣʽʤ. ɸʣ ץʳʟʳסʫʰʳʣʳץʪʳ ʪʫʜʳʨʫʜʳש ʪᴅʩʽʣʜʝʨʽ ʢᴇʧ, ʦʣʘʨ: ʪװʨʣʽ ʜʠʜʘʢʪʠʢʘʣʳץ ʦʡʳʥʜʘʨ, 

ʦץʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ᴇʟʘʨʘ ʪʘʨʪʳʩʪʳ ʞʘʨʳʩ, ʜᴅʩʪװʨʣʽ ʝʤʝʩ ʩʘʙʘץʪʘʨ, ʙʽʣʽʤ ʙᴅʡʛʝʩʽʥ, 

ʢʝʰʪʝʨ, װʡʽʨʤʝʣʝʨ, ʦʣʠʤʧʠʘʜʘʣʘʨ ᴇʪʢʽʟʽʧ ʦʪʳʨʫ ʢʝʨʝʢ [4].  

ʆץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘ ʧᴅʥʽ ʙʦʡʳʥʰʘ ʪʦʣʳץץʘʥʜʳ ʙʽʣʽʤ ʘʣʫʳʥ ʞʦʣסʘ ץʦʶ 

ʤʘץʩʘʪʳʥʜʘ, ʦʥʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫ װʰʽʥ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ  ʟʘשʜʘʨʜʳ 

ʪʝʨʝש ʤʝשʛʝʨʽʧ, ʬʠʟʠʢʘʣʳסײ ץʳʤʜʘʨ ʤʝʥ ʰʘʤʘʣʘʨʜʳ ʥʘץʪʳ ʤʝשʛʝʨʫ ץʘʞʝʪʪʽʛʽ ï ʬʠʟʠʢʘʣʳץ 

ʧʨʘʢʪʠʢʫʤʜʳ ʙʘסʜʘʨʣʘʤʘסʘ ʝʥʛʽʟʝ ʦʪʳʨʳʧ, ʬʠʟʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫʜʘ ʬʠʟʠʢʘʣʳץ ʧʨʘʢʪʠʢʫʤ 

ʥʝʛʽʟʽʥʜʝ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫʜʳ ײʩʳʥʳʧ ʦʪʳʨʤʳʟ.  
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ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ ʢ ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ. 

 

SUMMARY 

This article addresses the issue of making physics laboratory in the educational process in 

physics. As well as the methods of forming activity and student interest in the subject. 
 

 

 

ᴄʆɾ 536.24.08. 
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ʢᴇʤʝʛʽʤʝʥ ʜʠʬʬʫʟʠʷ ʧʨʦʮʝʩʽʥʽץ שʳʩʳʤסʘ ʪᴅʫʝʣʜʽ ᴇʟʛʝʨʽʩʽʥ ʛʨʘʬʠʢ ʪװʨʽʥʜʝ ʪװʩʽʥʜʽʨʫ ʞᴅʥʝ 

ʥʘץʪʳ ᴅʨʽ ʞʳʣʜʘʤ ʝʩʝʧʪʝʫʛʝ ץʦʣ ʞʝʪʢʽʟʫʽʤʽʟʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʞʦʣʜʘʨ ץʘʨʘʩʪʳʨʳʣסʘʥ. 
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26  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

ʄʘץʘʣʘʜʘ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʛʘʟ ץʦʩʧʘʣʘʨʳʥʜʘסʳ ʟʘʪ ʘʣʤʘʩʫ ʧʨʦʮʝʩʽʥʜʝʛʽ ʜʠʬʬʫʟʠʷ 

 ʪʳ ʛʨʘʬʠʢʪʝʨʤʝʥץʘʥ ʥʘסʳʣʳ ʘʣʳʥץʘ ʪᴅʫʝʣʜʽʣʽʛʽ ʧʨʦʛʨʘʤʤʘ ʘʨסʳʩʳʤץ שʙʳʣʳʩʳʥʳײץ

ʢʝʣʪʽʨʽʣʛʝʥ. ʉʦʥʜʘʡ-ʘץ, ʜʠʬʬʫʟʠʷʥʳש ʵʬʬʝʢʪʠʚʪʽ ʢʦʵʬʬʠʮʝʥʪʽʥ ʧʨʦʛʨʘʤʤʘ ʘʨץʳʣʳ  

ʝʩʝʧʪʝʫ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʆʩʳ ʫʘץʳʪץʘ ʜʝʡʽʥ ʉʪʝʬʘʥ-ʄʘʢʩʚʝʣʣ ʬʦʨʤʫʣʘʩʳʥ ʧʘʡʜʘʣʘʥʳʧ 

ʟʘʪ ʘʣʤʘʩʫ ʧʨʦʮʝʩʽʥʜʝ ʜʠʬʬʫʟʠʷʥʳ ʝʩʝʧʪʝʧ ʢʝʣʜʽ. ɹײʣ ʝʩʝʧʪʝʫ ʧʨʦʮʝʩʽ ײʟʘץ ʫʘץʳʪʪʳ, 

 ʪʳ ᴅʨʽץʩʘʪʳʥʜʘ ʥʘץʽʣʜʝʪʫ ʤʘשʪʘʨʜʳ ʞʝץʠʳʥʜʳץ ʘʡʪʘʣʘʧ ʝʩʝʧʪʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ʆʩʳʥʜʘʡץ

ʞʳʣʜʘʤ ʝʩʝʧʪʝʫʛʝ ץʦʣ ʞʝʪʢʽʟʫʽʤʽʟʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ Borland Delphi ʪʽʣʽʥʜʝ 

 ʽʣʜʝʪʫ ʞʦʣʜʘʨʳשʘʥ ʤᴅʩʝʣʝʥʽ ʞʝסʢᴇʤʝʛʽʤʝʥ ʘʪʘʣ שʘʥ Stefan  ʧʨʦʛʨʘʤʤʘʩʳʥʳסʨʘʩʪʳʨʳʣײץ

 .ʘʨʘʩʪʳʨʳʣʘʜʳ [1]ץ

ɾײʤʳʩʪʘ ʝʢʽ ʢʦʣʙʘʣʳץ ʜʠʬʬʫʟʠʷʣʳץ ץʦʥʜʳʨסʳ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ, ʥʝʛʽʟʛʽ ʛʘʟʜʘʨ 

ʩʫʪʝʛʽ, ʘʟʦʪ, ʘʤʤʠʘʢ, ʤʝʪʘʥ, ʥʝʦʥ, ʝʢʽ ʢʦʣʙʘʜʘ ʜʘ ʙʽʨʜʝʡ ʤᴇʣʰʝʨʜʝʛʽ ʦʩʳ ʛʘʟ ץʦʩʧʘʣʘʨʳʥʳש 

ʟʘʪ ʘʣʤʘʩʫ ʧʨʦʮʝʩʽʥʽש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʣʫʽ ʢᴇʨʩʝʪʽʣʽʧ, ʛʨʘʬʠʢʪʝʨ ̔ʢʝʣʪʽʨʽʣʛʝʥ [3,6].  

 ʢʦʣʙʘʣʘʨʳ ᴇʟʘʨʘ ʙᴇʣʽʥʝʜʽ שʤʳʩ ʽʩʪʝʫ ᴅʜʽʩʽ ʤʳʥʘʜʘʡ: ʘʧʧʘʨʘʪʪʳײʳʤʝʥ ʞסʦʥʜʳʨפ

ʞᴅʥʝ ʬʦʨʚʘʢʫʫʤʜʳץ ʥʘʩʦʩʧʝʥ ʩʦʨʳʧ ʘʣʳʧ ʜʘʡʳʥʜʘʣʘʜʳ, ʤʳʩʘʣʳ ʙʽʨʥʝʰʝ ʨʝʪ ʟʝʨʪʪʝʣʝʪʽʥ 

ʛʘʟ ץʦʩʧʘʩʳʤʝʥ çʰʘʡʳʣסʘʥè ʞᴅʥʝ ʦʥʳʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ ץʳʩʳʤסʘ ʜʝʡʽʥ ʞʦסʘʨסʳ ʢʦʣʙʘ 

ʪʦʣʪʳʨʳʣʘʜʳ. ʆʩʳסʘʥ ץײʩʘʩ ʧʨʦʮʝʜʫʨʘ ʪᴇʤʝʥʛʽ ʢʦʣʙʘʜʘ ʜʘ ʞװʨʛʽʟʽʣʝʜʽ. ɹʝʨʽʣʛʝʥ 

ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤʜʝ ʢʦʣʙʘʣʘʨʜʘסʳ ץʳʩʳʤʜʘʨ ʪʝשʝʩʪʽʨʽʣʝʜʽ ʞᴅʥʝ ʛʘʟʜʳש ʘʨʪʳץ 

ʤᴇʣʰʝʨʽ ʘʪʤʦʩʬʝʨʘסʘ ʞʽʙʝʨʽʣʝʜʽ. ʄʘʥʦʤʝʪʨʣʝʨʜʽש ʢᴇʨʩʝʪʫʣʝʨʽʥʜʝ ʘʧʧʘʨʘʪ 

ʢʦʣʙʘʣʘʨʳʥʜʘסʳ ʛʘʟ ץʳʩʳʤʳ ʙʝʣʛʽʣʝʥʝʜʽ. ʊᴅʞʽʨʠʙʝʥʽש ʘʙʩʦʣʶʪʪʽʢ ץʳʩʳʤʳ ʘʪʤʦʩʬʝʨʘʣʳץ 

 ʳʩʳʤ ʞᴅʥʝ ʤʘʥʦʤʝʪʨץ ʥʠ ʤʘʥʦʤʝʪʨ-ʙʘʨʦʤʝʪʨʜʝʛʽ (ʄɹʇ)סʦʩʳʥʜʳʩʳʤʝʥ, ʷץ שʳʩʳʤʜʘʨʜʳץ

ʢᴇʨʩʝʪʫʽʥʜʝʛʽ ץʳʩʳʤʤʝʥ ʘʥʳץʪʘʣʜʳ. פʳʩʳʤʜʘʨʜʳ ʪʝשʝʩʪʽʨʛʝʥʥʝʥ ʢʝʡʽʥ ʙʘʩʪʘʧץʳ ʘʨʘʣʘʩʫ 

ʧʨʦʮʝʩʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʫʘץʳʪ ʙʝʣʛʽʣʝʥʝʜʽ ʞᴅʥʝ ʜʠʬʬʫʟʠʷʣʳץ ʢʘʥʘʣ ʘʰʳʣʘʜʳ. 

ʊʘʩʳʤʘʣʜʘʫ ʞװʨʛʽʟʽʣʛʝʥ ʫʘץʳʪʳ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩʦשʳʥʜʘ ʘʧʧʘʨʘʪ 

ʢʦʣʙʘʣʘʨʳ ʘʞʳʨʘʪʳʣʘʜʳ. ɸʨʘʣʘʩʫʜʘʥ ʢʝʡʽʥ ʛʘʟʜʘʨʜʳ ʪʘʣʜʘʫ ʭʨʦʤʘʪʦʛʨʘʬʪʘ ʞװʨʛʽʟʽʣʜʽ.  

ɸʪʘʣסʘʥ ʧʨʦʛʨʘʤʤʘʥʳ ʧʘʡʜʘʣʘʥʳʧ 0.6332H2+ 0.1929N2 + 0.0339NH3 + 0.1174CH4 + 

0.0226Ne ï 0.5445H2 + 0.1486N2 + 0.1587NH3 + 0.1233CH4  + 0.0249Ne ʛʘʟ ʞװʡʝʩʽʥʜʝʛʽ 

ʜʠʬʬʫʟʠʷ ʧʨʦʮʝʩʽʥʽץ שʳʩʳʤסʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʩʽʥ ʟʝʨʪʪʝʡ ʦʪʳʨʳʧ, ʘʣʳʥסʘʥ 

ʥᴅʪʠʞʝʣʝʨʜʽ ʪᴇʤʝʥʜʝʛʽ ʛʨʘʬʠʢʪʝʨ ʘʨץʳʣʳ ʢᴇʨʩʝʪʝʤʽʟ [5,7]. 

 

      
                (ʘ) ïʩʫʨʝʪ.                                                       (ᴅ)-ʩʫʨʝʪ.  

 

1-ʩʫʨʝʪ. ɾʦסʘʨסʳ ʢʦʣʙʘʜʘסʳ  ʛʘʟ ץʦʩʧʘʣʘʨʳʥʳץ שʳʩʳʤ rʈ=0,101 ʄʇʘ (ʘ)-ʩʫʨʝʪ ʞᴅʥʝ 

P = 30 ʢʛʩ/ʩʤ
2
 (29,43 ʄʇʘ) (ᴅ)-ʩʫʨʝʪ ʙʦʣסʘʥʜʘסʳ ʛʘʟ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʳש ʫʘץʳʪץʘ 

ʪᴅʫʝʣʜʽʣʽʛʽ.   



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  27 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

    
                               

(ʙ)-ʩʫʨʝʪ.                                              (ʚ)-ʩʫʨʝʪ. 

 

2-ʩʫʨʝʪ. ʊᴇʤʝʥʛʽ ʢʦʣʙʘʜʘסʳ ʛʘʟ ץʦʩʧʘʣʘʨʳʥʳץ שʳʩʳʤ r ʈ=0,101 ʄʇʘ,  (ʙ)-ʩʫʨʝʪ  

ʞᴅʥʝ P = 30 ʢʛʩ/ʩʤ
2
 ( 29,43 ʄʇʘ ) (ʚ)-ʩʫʨʝʪ ʙʦʣסʘʥʜʘסʳ ʛʘʟ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʳש ʫʘץʳʪץʘ 

ʪᴅʫʝʣʜʽʣʽʛʽ.   

 
                         (ʛ)-ʩʫʨʝʪ                                                                  (ʜ)-ʩʫʨʝʪ 

3-ʩʫʨʝʪ. ɻʘʟ ץʦʩʧʘʣʘʨʳʥʜʘסʳ ʜʠʬʬʫʟʠʷʥʳש ʵʬʬʝʢʪʠʚʪʽ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽץ שʳʩʳʤ r

ʈ=0,101 ʄʇʘ  (ʛ)-ʩʫʨʝʪ ʞᴅʥʝ ץʳʩʳʤʳ P = 30 ʢʛʩ/ʩʤ
2
 (29,43 ʄʇʘ) (ʜ)-ʩʫʨʝʪ ʢʝʟʜʝʨʽʥʜʝʛʽ ʛʘʟ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʳש ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽʣʛ̔ʽ.  
 

     
 

4-ʩʫʨʝʪ. ɾʦסʘʨסʳ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʢʦʣʙʘʜʘסʳ ʛʘʟ ץʦʩʧʘʣʘʨʳʥʳץ שʳʩʳʤʳ ʈ=0,101 ʄʇʘ 

ʞᴅʥʝ P = 30 ʢʛʩ/ʩʤ
2
 (29,43 ʄʇʘ) ʙʦʣסʘʥʜʘסʳ ʛʘʟ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʳש ʫʘץʳʪץʘ 

ʪᴅʫʝʣʜʽʣʽʛʽ.   
 

ʈ=0,101 ʄʇʘ ʞᴅʥʝ P = 30 ʢʛʩ/ʩʤ
2
 (29,43 ʄʇʘ) ץʳʩʳʤʜʘסʳ ʊ=298,0 ʂ ʙʦʣסʘʥʜʘסʳ 

ʢᴇʧʢʦʤʧʦʥʝʥʪʪʽ ʛʘʟ ץʦʩʧʘʩʳʥʳש ʤʘʪʨʠʮʘʣʘʨ  ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʥᴅʪʠʞʝʩʽ ʪᴇʤʝʥʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ (ʂפʄʂ, ʩʤ
2
/ʩ

 
): 

 



28  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

D(1,1) = 0,41586 ;     D(1,2) = -1,11190 ;    D(1,3) = -1,07850 ;     D(1,4) = -1,07360 ;  

D(2,1) = -0,00979 ;    D(2,2) = 1,24890 ;     D(2,3) = 0,38356 ;       D(2,4) = 0,39674 ;  

D(3,1) = -0,01191 ;    D(3,2) = 0,05542 ;     D(3,3) = 0,87698 ;       D(3,4) = 0,05841 ;  

D(4,1) = -0,01380 ;    D(4,2) = 0,22651 ;     D(4,3) = 0,22882 ;       D(4,4) = 1,03440.  
 

P = 30 ʢʛʩ/ʩʤ
2
 ( 29,43 ʄʇʘ ): 

D(1,1) = 0,01384 ;     D(1,2) = -0,03700 ;    D(1,3) = -0,03589 ;       D(1,4) = -0,03572 ;  

D(2,1) = -0,00033 ;    D(2,2) = 0,04156 ;     D(2,3) = 0,01276 ;         D(2,4) = 0,01320 ;  

D(3,1) = -0,00040 ;    D(3,2) = 0,00184 ;     D(3,3) = 0,02918 ;         D(3,4) = 0,00194 ;  

D(4,1) = -0,00046 ;    D(4,2) = 0,00754 ;      D(4,3) = 0,00761 ;        D(4,4) = 0,03442 . 
 

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʧʨʦʛʨʘʤʤʘ ʙʦʡʳʥʰʘ 0.6332H2+ 0.1929N2 + 0.0339NH3 + 

0.1174CH4 + 0.0226Ne ï 0.5445H2 + 0.1486N2 + 0.1587NH3 + 0.1233CH4 + 0.0249Ne ʛʘʟ 

ʞװʡʝʩʽ װʰʽʥ ʙʝʣʛʽʣʽ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘסʳ ʞʦסʘʨסʳ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʢʦʣʙʘʜʘסʳ ʙʽʨʜʝʡ 

ʤᴇʣʰʝʨʜʝʛʽ ʛʘʟ ץʦʩʧʘʣʘʨʳʥʳץ שʳʩʳʤʥʳש ᴇʟʛʝʨʽʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ, ʪײʨʘץʩʳʟ ʟʘשʜʳʣʳץʧʝʥ 

ᴇʟʛʝʨʝʪʽʥʜʽʛʽ ʛʨʘʬʠʢ ʘʨץʳʣʳ ʢᴇʨʩʝʪʽʣʜʽ. ɼʠʬʬʫʟʠʷʥʳש ʵʬʬʝʢʪʠʚʪʽ ʢʦʵʬʬʠʮʝʥʪʽ 

ʘʥʳץʪʘʣʜʳ. ʆʩʳ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʝʩʝʧʪʝʫʣʝʨʜʝ ʩʦʥʜʘʡ-ʘץ 

ʘʥʳץʪʘʤʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [4,3]. 
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ʈɽɿʖʄɽ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʦʧʠʩʘʥʠʷ ʯʝʨʝʟ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʛʘʟʦʚʳʭ 

ʩʤʝʩʷʭ. ʇʦʣʫʯʠʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʛʘʟʦʚʳʭ 

ʩʤʝʩʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʘʤʤʠʘʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

SUMMARY 

In the work to looking of the problems are writing calculation experiments of the working 

out program mass giving in the more components gas. To given information with diffusions 

process in more components of gas in the concentration, temperature and voice. 



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  29 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ᴄʆɾ 37.026.9:371.212:371.385.3 

ʌʀɿʀʂɸ ʇᴄʅɯʅɽʅ ɼɽʄʆʅʉʊʈɸʎʀʗʃʓפ ʕʂʉʇɽʈʀʄɽʅʊʊɽʈɼɯ 

 ʁʓʄɼɸʉʊʓʈʋ ʅɽɻɯɿɼɽʈɯױ

 

ʅ.ɸ.ʉᴅʥʜʽʙʘʝʚʘ ï ʧ.ס.ʢ., ʜʦʮʝʥʪ ʤ.ʘ., ɻ.ɾ.ɹʠסʘʨʘʝʚʘ ï 4 ʢʫʨʩ ʩʪʫʜʝʥʪʽ  

(ɸʣʤʘʪʳ פ ,.ץʘʟʤʝʤץʳʟʧʫ)  

 

ɸʥʥʦʪʘʮʠʷ: ɹײʣ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ ʬʠʟʠʢʘ ʧᴅʥʽʥ 

ʦץʳʪʫʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ 

ʥʘץʪʳ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʘʨץʳʣʳ ʘʡץʳʥʜʘʣʘʜʳ. ɿʝʨʪʪʝʫ ʞײʤʳʩʳ ʪʦʣʳץ ʘʥʳץʪʘʣʤʘסʘʥ ʢʝʡʙʽʨ 

ʟʝʨʪʪʝʫ ʤʽʥʜʝʪʪʝʨʽʥʝ ʩᴅʡʢʝʩ ץʦʩʳʤʰʘ ʘץʧʘʨʘʪʪʘʨ ʞʠʥʘץʪʘʣʫʜʘ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʌʠʟʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ, ʜʝʤʦʥʩʪʨʘʮʠʷ, ʧʨʘʢʪʠʢʫʤ, ʙʘץʳʣʘʫ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʥʳש ʤʘץʩʘʪʳ: ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ ʬʠʟʠʢʘ ʧᴅʥʽʥ 

ʦץʳʪʫʜʘ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ײʡʳʤʜʘʩʪʳʨʫ ʥʝʛʽʟʜʝʨʽ ʘʨץʳʣʳ 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʽʥ  ʘʨʪʪʳʨʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳ ʞʘשʘʰʳʣʜʳץץʘ ʙʘʫʣʫ. 

 ʙʽʣʽʤ ï שʧʨʝʟʠʜʝʥʪʽ ʅ.ʅʘʟʘʨʙʘʝʚ çʊʝʨʝ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʪᴅʫʝʣʩʽʟʜʽʛʽʤʽʟʜʽש ʪʽʨʝʛʽ, ʘץʳʣ-ʦʡ ï ʘʟʘʪʪʳסʳʤʳʟʜʳש ʘʣʜʘʩʧʘʥʳè - ʜʝʧ ʘʪʘʧ ᴇʪʢʝʥʜʝʡ, 

ʙʽʣʽʤʜʽ, ʘץʳʣ-ʦʡʜʳ ʞʝʪʽʣʜʽʨʫ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʟʘʤʘʥ ʪʘʣʘʙʳʥʘ ʘʡʥʘʣʜʳ. ʆʩʳ ץʘסʠʜʘʥʳ ʙʝʪʢʝ 

 ʟʳʨʝʪʪʽײץ ,ʘ ʩʘʡסʪʳ ʟʘʤʘʥץʥʘ שʥʥʽװʛʽ ʢשʤʘʤʘʥ ʝʨʪʝ ץʩʪʘʡ ʦʪʳʨʳʧ, ᴅʨʙʽʨ ʙʦʣʘʰʘײ

ʪײʣסʘʩʳʥʘ ʘʡʥʘʣʫ װʰʽʥ ʘʷʥʙʘʡ ʪʝʨ ʪᴇʛʽʧ, ʝʣʽʤʽʟʜʽש çʘʣʪʳʥ סʘʩʳʨʳʥʜʘסʳè ʙʽʣʽʤ 

ʘʣʫʰʳʣʘʨסʘ ᴅʣʝʤʜʽʢ ʜʝשʛʝʡʜʝ ʙʽʣʽʤ ʙʝʨʫʛʝ ײʤʪʳʣʫʳ ʪʠʽʩ. 

ʄʝʢʪʝʧʪʝʛʽ ʬʠʟʠʢʘ ʢʫʨʩʳ ʙʦʡʳʥʰʘ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ 

 שʳʣʳʤʠ ʟʝʨʪʪʝʫ ᴅʜʽʩʽʥʽס ,ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʳʧ שʳʣʳʤʳʥʳס ʣ ʬʠʟʠʢʘײʡʳʤʜʘʩʪʳʨʫ ï ʙײ

ʢᴇʨʽʥʽʩʽ ʨʝʪʽʥʜʝ ʘʡץʳʥʜʘʣʘʜʳ. ʌʠʟʠʢʘʣʳץ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ 

 ʳʣʳʤʠס שʫʰʳʣʘʨʜʳץʡʨʝʥʫ ï ʦװ ʳʧץʙʳʣʳʩʪʘʨʜʳ ʦײץ ,ʡʳʤʜʘʩʪʳʨʫʜʳ ʥʝʛʽʟʛʝ ʘʣʳʧײ

ʢᴇʟץʘʨʘʩʳʥʳץ שʘʣʳʧʪʘʩʫʳʥ, ʬʠʟʠʢʘʣʳץ ʟʘשʜʘʨʜʳ ʥʝײסʨʣʳʤ ʪʝʨʝשʽʨʝʢ ʤʝשʛʝʨʫʽʥ, ʤʝʢʪʝʧ 

ʦץʫʰʳʣʘʨʳʥʳש ʧᴅʥʜʽ ʦץʳʧ-װʡʨʝʥʫʜʝ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʫסʘ, ײץʙʳʣʳʩʪʘʨʜʳ 

ʢᴇʨʥʝʢʽʣʝʫʛʝ ʞᴅʥʝ ᴇʣʰʝʫ ʠʢʝʤʜʽʣʽʢʪʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ʤʝשʛʝʨʫʛʝ ʩʝʙʽʥ ʪʠʛʽʟʝʜʽ. 

ʄʝʢʪʝʧʪʝʛʽ ʬʠʟʠʢʘ ʧᴅʥʽʥʽש ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳ 

 ʪʘץʩʽʥʽʢ ʘʣʘʜʳ. ʉʘʙʘװʳʣʳʤʠ ʟʝʨʪʪʝʫ ᴅʜʽʩʽ ʪʫʨʘʣʳ ʪס ʫʰʳʣʘʨץʳʣʳ ʦץʘ ʘʣʫ ʘʨסʦʣץ

ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʫ, ʦʣʘʨʜʳש ʢʝʡʙʽʨʝʫʣʝʨʽʥ ʢʠʥʦ ʞᴅʥʝ ʪʝʣʝʜʠʜʘʨ, ʢʦʤʧʴʶʪʝʨ 

ʘʨץʳʣʳ ʢᴇʨʩʝʪʫ, ʦץʫʰʳʣʘʨʜʳש ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ ʞʘʩʘʫʳ, ʤʝʢʪʝʧʪʝʛʽ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʦץʳʪʫ ᴅʜʽʩʽʥʽש ʥʝʛʽʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄʝʢʪʝʧʪʝ ʬʠʟʠʢʘ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʽʥ ײʡʳʤʜʘʩʪʳʨʫʜʳש ʪᴅʨʙʠʝʣʽʢ 

ʤᴅʥʽ ʜʝ ʟʦʨ, ʦʣ ʦץʫʰʳʣʘʨʜʳ ʘʣʜʳʥʘ ץʦʡסʘʥ ʤʘץʩʘʪץʘ ʞʝʪʫʛʝ, ʞײʤʳʩʪʘ ץײʳʧʪʳʣʳץץʘ, 

 ʥʝʛʽʟʛʽ שʘ, ʦʥʳסʘʨʫסʦʨʳʪʳʥʜʳ ʰʳץ ʘ ʞᴅʥʝ ʦʜʘʥסʳʣʘʫץʙʳʣʳʩʪʳ ʙʘײץ ʘʥסʘʨʘʩʪʳʨʳʧ ʦʪʳʨץ

ʙʝʣʛʽʣʝʨʽʥ ʙᴇʣʽʧ ʘʣʘ ʙʽʣʫʛʝ ʞᴅʥʝ ʪ.ʙ. װʡʨʝʪʝʜʽ. ʉʦʥʜʘʡ-ʘץ ʦץʫʰʳʣʘʨסʘ ʪʝʨʝש ʜʝ ʥʘץʪʳ ʙʽʣʽʤ 

ʙʝʨʫ װʰʽʥ, ʦʣʘʨʜʘ ʧʨʘʢʪʠʢʘʣʳץ ʝʙʜʝʡʣʽʢʪʝʨ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʢʝʟʽʥʜʝ 

ᴅʨʪװʨʣʽ ʦץʫ ʧʨʘʢʪʠʢʫʤʳʥ ץʦʣʜʘʥʳʧ, ʘʫʳʩʪʳʨʳʧ ʦʪʳʨʫ ץʘʞʝʪ. 

ʌʠʟʠʢʘʥʳ ʦץʳʪʫ װʨʜʽʩʽʥʝ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ʝʥʛʽʟʫ ʪʝʦʨʠʷ ʤʝʥ 

ʧʨʘʢʪʠʢʘʥʳ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʵʣʝʤʝʥʪ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʣʘʨʜʳ ʦʨʳʥʜʘʫ 

ʦץʫʰʳʣʘʨʜʳש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʝʙʜʝʡʣʽʢʪʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ 

 ʘʙʽʣʝʪʪʝʨʽʥ, ᴅʨʽץ ץʪʘʥʳʤʜʳ שʫʰʳʣʘʨʜʳץʘʪʘʨ, ʦץ ʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʉʦʥʳʤʝʥסʘʣʳʧʪʘʩʪʳʨʫץ

ʙʝʣʩʝʥʜʽʣʽʛʽ ʤʝʥ ᴇʟ ʙʝʪʽʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʜʘסʜʳʩʳʥ ʜʘʤʳʪʘʜʳ. ɸʣʘʡʜʘ ʢʝʟ ʢʝʣʛʝʥ ʩʘʙʘץʪʳ 

ʞװʨʛʽʟʫʜʝ ʙײʣ ʤʘץʩʘʪʪʘʨ ʦʨʳʥʜʘʣʘ ʙʝʨʤʝʡʜʽ. ɽʛʝʨ ʦץʫʰʳʣʘʨ ʤסײʘʣʽʤʥʽש ʪʦʣʳץ, ʥʘץʪʳ 

ʪװʩʽʥʜʽʨʫʽʥʝʥ ʢʝʡʽʥ, ʪʝʢ ʢᴇʨʩʝʪʽʣʛʝʥ ʽʩ-ץʠʤʳʣʜʘʨʜʳ ץʘʡʪʘʣʘʡʪʳʥ ʙʦʣʩʘ, ʦʣʘʨʜʘ ץʘʨʘʧʘʡʳʤ 

ʝʙʜʝʡʣʽʢʪʝʨ ʤʝʥ ʜʘסʜʳʣʘʨ ץʘʣʳʧʪʘʩʘʜʳ. ʄʳʩʘʣʳ, ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳ ᴇʪʢʽʟʫ 

ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨ ʵʣʝʢʪʨ ʰʘʤʳʥʘʥ ᴇʪʝʪʽʥ ʪʦʢ ʢװʰʽʥ ʝʩʝʧʪʝʡʪʽʥ ʵʣʝʢʪʨ ʩʳʟʙʘʩʳʥ 

ʤסײʘʣʽʤ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳװ ץʩʪʝʣʜʝ ʢᴇʨʩʝʪʽʧ ʙʝʨʛʝʥʜʝʡ ʞʠʥʘʡʜʳ, ʦʣʘʨ ʙʽʨʰʘʤʘ ʠʢʝʤʜʽʢʪʝʨ 

ʤʝʥ ʜʘסʜʳʣʘʨ ʘʣʘʜʳ, ʙʽʨʘץ ʞʘʣʧʳʣʘʤʘ ʩʠʧʘʪʪʘסʳ ʝʙʜʝʡʣʽʢʪʝʨ ץʘʣʳʧʪʘʩʧʘʡʜʳ ʞᴅʥʝ ᴇʟʜʝʨʽ 

ᴅʨʝʢʝʪ ʝʪʫʛʝ װʡʨʝʥʙʝʡʜʽ. ʄסײʘʣʽʤ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʳ ᴇʪʢʽʟʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʤץײʠʷʪ 
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ʪʘʣץʳʣʘʧ, ʦץʫʰʳʣʘʨסʘ ʦʥʳ ᴇʟ ʙʝʪʽʥʰʝ ʞᴅʥʝ ʳץʳʣʘʩʧʝʥ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫʽ ʢʝʨʝʢ, 

ʪʝʢ ʩʦʥʜʘ סʘʥʘ ʦʣ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤ ץʘʙʽʣʝʪʪʝʨʽʥʽש ʜʘʤʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʘ ʘʣʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʞʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʢʝʤʰʽʣʽʢʪʝʨ ʦʨʳʥ ʘʣʤʘʫʳ װʰʽʥ, ʦץʫʰʳʣʘʨʜʳש 

ʙʝʨʽʣʛʝʥ ʥײʩץʘʫʤʝʥ ᴇʟ ʙʝʪʽʥʰʝ, ʜײʨʳʩ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʫʳ, ײץʨʘʣʜʘʨʜʳש ʪᴇʣײץʞʘʪʳ 

ʙʦʡʳʥʰʘ ʦʥʳץ שʘʣʳʧʪʳ ʞײʤʳʩ ʪᴅʨʪʽʙʽʥ ʘʥʳץʪʘʡ ʘʣʫʳ, ᴇʟʽʥʽש ʞײʤʳʩ ʦʨʥʳʥ ʜײʨʳʩ 

ʧʘʡʜʘʣʘʥʫʳ, ʦץʫ ʪʘʧʩʳʨʤʘʩʳ ʙʦʡʳʥʰʘ ʞײʤʳʩʪʳ ʳסשʘʡʣʳ ʞʦʩʧʘʨʣʘʫʳ, ץʦʡʳʣסʘʥ 

ʤᴅʩʝʣʝʥʽ ʪʠʽʤʜʽ ʞʦʣʤʝʥ ʰʝʰʫʽ, ʦʨʳʥʜʘʣסʘʥ ʪᴅʞʽʨʠʙʝʣʝʨʜʽש ʥᴅʪʠʞʝʣʝʨʽʥ ʜײʨʳʩ ʞʘʟʫʳ 

ʞᴅʥʝ ʦʥʳ ʪװʩʽʥʜʽʨʫʽ, ץʦʨʳʪʳʥʜʳʣʘʫʳ ï ʞײʤʳʩ ʜײʨʳʩ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥʜʘ ʤװʤʢʽʥ 

ʙʦʣʘʜʳ. 

ʌʠʟʠʢʘʥʳ ʦץʳʪʫ װʨʜʽʩʽʥʜʝ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʜʽ ï ʟʝʨʪʭʘʥʘʣʳץ 

ʞײʤʳʩʪʘʨʜʳש ʢװʨʜʝʣʽ ʪװʨʽ, ʩʦʥʜʳץʪʘʥ ʜʘ ʦʣ ʞʦסʘʨסʳ ʩʳʥʳʧʪʘʨʜʘ ᴇʪʽʣʝʜʽ. ʄײʥʜʘ 

ʦץʫʰʳʣʘʨʜʳש ᴅʨ ʪʦʙʳ ʪװʨʣʽ ʞײʤʳʩʪʘʨ ʦʨʳʥʜʘʡʜʳ. ʌʠʟʠʢʘʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʞײʤʳʩʳ 

ʙ̔ ʣʽʤʜʽ ʞװʡʝʛʝ ʪװʩʽʨʫʛʝ, ʦץʫʰʳʣʘʨʜʳש ʝʙʜʝʡʣʽʢʪʝʨʽ ʤʝʥ ʜʘסʜʳʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫʛʝ 

ʘʨʥʘʣʘʜʳ. 

ʇʨʘʢʪʠʢʫʤ ʞײʤʳʩʪʘʨʳʥ ᴇʪʢʽʟʫʜʽ ײʡʳʤʜʘʩʪʳʨʫʜʘ ʘʣʜʳʥ ʘʣʘ, ʞײʤʳʩʪʳש ʥײʩץʘʫʳ 

ʞʘʟʳʣסʘʥ ʢʘʨʪʦʯʢʘʣʘʨ, ץʘʞʝʪʪʽ ײץʨʘʣ-ʞʘʙʜʳץʪʘʨ ʘʣʜʳʥ-ʘʣʘ ʜʘʡʳʥʜʘʣʘʜʳ. 

ʌʠʟʠʢʘʥʳ ʦץʳʪʫ װʜʝʨʽʩʽ ʙʘʨʳʩʳʥʜʘ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʪװʨʣʝʨʽʥ 

 ץᴇʪʢʽʟʽʣʛʝʥ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳ שʫʰʳʣʘʨʜʳץʘʣʽʤ ʦסײʨʳʩ. ʄײʘʥ ʜסʦʣʜʘʥץ ʡʣʝʩʽʤʜʽװ

ʵʢʩʧʝʨʠʤʝʥʪʪʝʨʛʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʽʧ, ʦץʫ װʜʝʨʽʩʽʥʜʝʛʽ ʟʝʨʪʪʝʫ ʩʠʧʘʪʳʥʜʘסʳ ʢᴇʨʥʝʢʽʣʝʫʣʝʨʜʽ 

ʝʥʛʽʟʽʧ, ʦʣʘʨʜʳ ʢᴇʙʽʥʝʩʝ ʦץʫʰʳʣʘʨʜʳש ʜײʨʳʩ ץʘʙʳʣʜʘʫʳʥ ץʘʜʘסʘʣʘʡʜʳ. ʆץʫʰʳʣʘʨ 

ʦʨʳʥʜʘʣסʘʥ ᴅʨʙʽʨ ʞײʤʳʩʪʘ ʦʣʘʨʜʳש ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ʪʝʨʝשʜʝʪʫʛʝ, ʥʘץʪʳʣʘʫסʘ ʞᴅʥʝ 

ʧʨʘʢʪʠʢʘʜʘ ץʦʣʜʘʥʘ ʙʽʣʫʛʝ ײʤʪʳʣʘʜʳ. ʆסʘʥ ץʦʩʘ ᴅʨʙʽʨ ʞײʤʳʩʪʳ ʦʨʳʥʜʘסʘʥʜʘ ʦץʫʰʳʣʘʨ 

ʞʘשʘ ʙʽʨ ʥᴅʨʩʝʥʽ ʙʽʣʫʛʝ ײʤʪʳʣʫʳ ʪʠʽʩ: ʰʘʤʘʣʘʨʜʳ ᴇʣʰʝʫʜʽש ʪʠʽʤʜʽ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫ; 

ʦʣʘʨʜʳש ʙʘʩץʘ ʰʘʤʘʣʘʨʤʝʥ ʞʘשʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʦʨʥʘʪʫ; ʙʽʨ ʰʘʤʘʥʳ ᴇʣʰʝʫʜʽ ʢʝʣʝʩʽ ʙʽʨ 

ᴇʣʰʝʫʛʝ ʘʫʳʩʪʳʨʫ ʝʙʜʝʡʣʽʛʽʥ ʞװʟʝʛʝ ʘʩʳʨʫ ʞᴅʥʝ ʪʘסʳ ʙʘʩץʘʣʘʨ.  

ʆץʫʰʳʣʘʨסʘ ʞʘʣʧʳʣʘʤʘ ʞʦʩʧʘʨ ʙʦʡʳʥʰʘ ʞײʤʳʩ ʽʩʪʝʫʜʽ װʡʨʝʪʫ ᴇʪʝ ʪʠʽʤʜʽ. ʄʳʩʘʣʳ, 

ʙʘʨʦʤʝʪʨ-ʘʥʝʨʦʠʜ ʜʝʛʝʥ ײץʨʘʣסʘ ʤʳʥʘʜʘʡ ʞʦʩʧʘʨ ʞʘʩʘʣʘʜʳ: 

 ;ʧʘʡʜʘʣʘʥʳʣʫʳ שʨʘʣʜʳײץ -

 ;ʨʳʣʳʩʳײץ שʨʘʣʜʳײץ -

 ;ʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʽײʞ שʨʘʣʜʳײץ -

 ;ʦʣʜʘʥʳʣʫ ʩʘʣʘʩʳץ -

 .ʦʣʜʘʥʫ ʝʨʝʞʝʣʝʨʽץ ʨʘʣʜʳײץ -

ʌʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʳ ʦץʳʧ װʡʨʝʥʫʜʝ ʦץʫʰʳʣʘʨʜʳש ᴇʪʽʣʛʝʥ ʤʘʪʝʨʠʘʣסʘ ʜʝʛʝʥ 

 ʥʜʘײʘ ʙʦʣʘʜʳ. ʄסʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜʝ ʘʨʪʪʳʨʫ ץʳʥ ʘʨʪʪʳʨʘ ʦʪʳʨʳʧ, ʪʘʥʳʤʜʳסʫʰʳʣʳסʳʟʳץ

ʩײʨʘץ ץʦʷ ʦʪʳʨʳʧ ʦץʫʰʳʥʳש ʢᴇשʽʣʽʥ ʤʘשʳʟʜʳ ʪװʩʽʥʽʢʪʝʨʜʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʘʫʜʘʨʘʤʳʟ. 

ɹʘʩץʘʰʘ ʩᴇʟʙʝʥ ʘʡʪץʘʥʜʘ, ʦץʫʰʳʣʘʨ ʞײʤʳʩʪʳ ʦʨʳʥʜʘסʘʥʜʘ ʙײʨʳʥסʳ ᴇʟʜʝʨʽ ʙʽʣʝʪʽʥ 

ʪᴅʩʽʣʜʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ, ʝʨʪʝʨʝʢʪʝ ʤʝשʛʝʨʛʝʥ ᴅʜʽʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʝʜʽ. ʆץʫʰʳʣʘʨʜʳש ʽʩ-

ᴅʨʝʢʝʪʽʥʜʝʛʽ ʞװʡʝʣʽ ʪװʨʜʝ ʞװʨʛʽʟʽʣʝʪʽʥ ʤײʥʜʘʡ ʞײʤʳʩʪʘʨ, ʦʣʘʨʜʳש ʦʡʣʘʫʳ ʤʝʥ 

ʰʳסʘʨʤʘʰʳʣʳץ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʜʘʤʳʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɾײʤʳʩ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש 

ʪʘʧʩʳʨʤʘʥʳ ᴇʟ ʙʝʪʽʤʝʥ ʦʨʳʥʜʘʫʳ ʞᴅʥʝ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʘʪץʘʨʫʳ ï ʦʥʳש ʤʘץʩʘʪʳ ʤʝʥ 

ʤʽʥʜʝʪʪʝʨʽʥ ʪʦʣʳץ ʪװʩʽʥʫʽʥʽש ʘʣסʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɽʛʝʨ ʦץʫʰʳ ʥʝ ʽʩʪʝʫ ʢʝʨʝʢʪʽʛʽʥ 

ʘʥʳץ ʙʽʣʝʪʽʥ ʙʦʣʩʘ, ʦʥʜʘ ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ ʞʦʣʜʘʨʳʥ ʪʘʙʘʥʜʳʣʳץʧʝʥ ʽʟʜʝʡʜʽ. 

ʄʳʩʘʣʳ, ʜʠʬʬʫʟʠʷ ײץʙʳʣʳʩʳʥ ʟʝʨʪʪʝʫʜʝ ʦץʫʰʳʣʘʨʜʳש ʢᴇשʽʣ ʢװʡʽʥ ʠʽʩʪʽש ʪʘʨʘʣʫʳʥʘ 

ʘʫʜʘʨʳʧ, ʩʦʣ ʙʝʨʽʣʛʝʥ ʝʢʽ ʪװʨʣʽ ʩײʡʳץʪʳש ʘʨʘʣʘʩʫʳʥ ʙʘʡץʘʪʫ ʘʨץʳʣʳ ᴅʨʪװʨʣʽ 

ʢᴇʨʩʝʪʽʣʽʤʜʝʨ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʜʠʬʬʫʟʠʷ ʙᴇʣʰʝʢʪʝʨʜʽש ʭʘʦʩʪʳ ץʦʟסʘʣʳʩʳʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ. ʌʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʳש ʤʝʭʘʥʠʟʤʽʥ ʰʳסʘʨʳʧ ʘʣסʘʥ ʩʦש, ʦסʘʥ ʩʘʥʜʳץ 

ʩʠʧʘʪʪʘʤʘ ʙʝʨʫ ʢʝʨʝʢ. ʄʳʩʘʣʳ, ʙʽʨץʘʣʳʧʪʳ ʪװʟʫ ʩʳʟʳץʪʳ ץʦʟסʘʣʳʩ, ʞװʨʽʣʛʝʥ ʞʦʣ, 

 ᴅʨʙʽʨ ץᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʘʡ-ʘ שʳʪʳ, ʦʣʘʨʜʳץʘʣʳʩ ʫʘסʦʟץ

 .ʩʽʥʜʽʨʝʜʽװʦʣʜʘʥʳʣʫʳʥ ʪץ ʨʤʳʩʪʘײʥʜʝʣʽʢʪʽ ʪװʘʪʪʘ, ʪʝʭʥʠʢʘʜʘ, ʢסʪʘʙʠ שʙʳʣʳʩʪʳײץ

ʄʝʢʪʝʧʪʝʛʽ ʬʠʟʠʢʘʣʳץ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʘʨץʳʣʳ ʦץʫhʳʣʘʨʜʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʆץʫʰʳʣʘʨʜʳש 

 ʳʣʘʫ, ᴇʟʜʽʛʽʥʝʥץʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞʘʩʘʫʳ ʙʘʨʳʩʳʥʜʘ ʞʦʙʘʣʘʫ, ʙʘס



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  31 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ʰʝʰʽʤ ץʘʙʳʣʜʘʫ, ʪʘʣʜʘʫ, ʪʝʢʩʝʨʫ, ʩʘʣʳʩʪʳʨʘ ʙʽʣʫʽ ʞᴅʥʝ ʦʣʘʨʜʳש ᴇʟʜʽʛʽʥʝʥ ʘʣסʘʥ ʙʽʣʽʤʽʥ 

ʢʝשʝʡʪʽʧ, ʪʝʨʝשʜʝʪʝʪʽʥ, ᴇʟʽʥ-ᴇʟʽ ʜʘʤʳʪʘʪʳʥ, ʩʘʥʘʣʳ ʦʡʣʘʡʪʳʥ, ᴇʟʜʽʛʽʥʝʥ ʪײʞʳʨʳʤ 

ʞʘʩʘʡʪʳʥ, ʞʘשʘʣʳץ ʘʰʫ ʙʽʣʽʢʪʽʣʽʛʽ ʤʝʥ ʜʘסʜʳʣʘʨʳ ʙʘʨ, ᴇʤʽʨʣʽʢ ʪᴅʞʽʨʠʙʝʣʝʨʽʥʜʝ 

ʢʝʟʜʝʩʝʪʽʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ᴇʟʜʝʨʽ ʰʝʰʝ ʘʣʘʪʳʥʜʘʡ ʜʝשʛʝʡʛʝ ʰʳסʘʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʪʫסʳʟʘʜʳ. 

ɸʪʘʣʤʳʰ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʥʝʛʽʟʽʥʝʥ ʪᴅʞʽʨʠʙʝʜʝʥ ᴇʪʢʽʟʽʣʛʝʥ ɸʣʤʘʪʳ ץʘʣʘʩʳ ʄʝʜʝʫ 

ʘʫʜʘʥʳ 73-ʛʚʘʨʜʠʷʣʳץ ץʳʟʳʣ ʪʫʣʳ ʉʪʘʣʠʥʛʨʘʜ - ɼʫʥʘʡ ʘʪץʳʰʪʘʨ ʜʠʚʠʟʠʷʩʳ ʘʪʳʥʜʘסʳ 

ˉ64 ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝ, ʐ.ʉʤʘײסʣײʣʳ ʘʪʳʥʜʘסʳ ʜʘʨʳʥʜʳ ʙʘʣʘʣʘʨסʘ ʘʨʥʘʣסʘʥ 

ʤʝʢʪʝʧ-ʠʥʪʝʨʥʘʪʳʥʜʘ ʬʠʟʠʢʘ ʧᴅʥʽʥʝʥ 10
ᴄ
 ʞᴅʥʝ 11

ɸ
 ʩʳʥʳʧ ʦץʫʰʳʣʘʨʳʥʳש 

ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽʥʽץ שʘʥʰʘʣʳץʪʳ ץʘʣʳʧʪʘʩץʘʥʳʥ ʩʘʫʘʣʥʘʤʘʣʘʨ, 

ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʞװʨʛʽʟʫ, ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʘʨץʳʣʳ ʘʥʳץʪʘʣʳʧ, ʙʽʣʽʤ 

ʩʘʧʘʩʳʥʳש ʜᴅʨʝʞʝʩʽ ʘʡץʳʥʜʘʣʜʳ. ɿʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʘ ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʥʝʛʽʟʽʥʜʝ 

ʦץʫʰʳʣʘʨʜʳש ʳʥʪʘʩʳʥʳש ʘʨʪʳʧ, ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʘʨʪץʘʥʳʥ ʘʥʳץʪʘʜʳץ. 

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʦʡʳʥʰʘ ʦץʫʰʳʣʘʨסʘ ʢᴇʧʪʝʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨ ʞʠʳʥʪʳסʳ ʜʘʡʳʥʜʘʣʜʳ. 

ʆץʫʰʳʣʘʨʜʳש ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪʪʽ ץʘʙʳʣʜʘʫ ʜʝשʛʝʡʽʥʝ ʩᴅʡʢʝʩ 

ʪʘʥʳʤʜʳץ ץʘʙʽʣʝʪʽʥ ʞʝʪʽʣʜʽʨʫ ʤʘץʩʘʪʳʥʜʘ ʪʘʧʩʳʨʤʘʣʘʨ ʜʘʡʳʥʜʘʣʳʧ, ʤʝʢʪʝʧʪʽש ʦץʫ 

  .ʜʝʨʽʩʽʥʝ ʝʥʛʽʟʽʣʜʽ [1, 2, 3]װ

ɼʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ 

 :ʩʘʪʳץʤʘ שʤʳʩʪʘʨʳʥʳײʘ ʥʝʛʽʟʜʝʣʛʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ-ʵʢʩʧʝʨʠʤʝʥʪ ʞסʘʣʳʧʪʘʩʪʳʨʫץ

ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ ʵʢʩʧʝʨʠʤʝʥʪ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש ʰʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪʽʥ 

 ʜʝʨʽʩʽʥʝ ʝʥʜʽʨʫװ ץʧʝʜʘʛʦʛʠʢʘʣʳ שᴅʜʽʩʪʝʤʝʩʽʥ ʞʘʩʘʧ, ʦʥʳ ʤʝʢʪʝʧʪʽ שʘʣʳʧʪʘʩʪʳʨʫʜʳץ

ʘʨץʳʣʳ ʰʳסʘʨʤʘʰʳʣ ʪײʣסʘʥʳ ʜʘʷʨʣʘʫ. ɹʘץʳʣʘʫʣʘʨ ʤʝʥ ʪᴅʞʽʨʠʙʝʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, 

ʦץʫʰʳʣʘʨʜʳש ʪʘʥʳʤʳ ʤʝʥ ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʽʩʢʝ ʘʩʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʜʝʤʦʥʩʪʨʘʮʠʷʣʳץ 

ʵʢʩʧʝʨʠʤʝʥʪ, ʦʣʘʨʜʳש ʬʠʟʠʢʘסʘ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʪʝʨʝש ʙʽʣʽʤ ʘʣʫʳʥʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ [3,4]. 
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SUMMARY 

In with work a looking of the demonstration experiment, in the school for interesting of the 

physics lectures. In time work a education of the experiments works, perfect Jung humans with 

the of education, science and industrializations. 
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ɸʥʥʦʪʘʮʠʷ: ʙʝʨʽʣʛʝʥ ʤʘץʘʣʘʜʘ ץʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨסʘʥ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʳ 

ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ ʬʠʟʠʢʘ ʧᴅʥʽʥ ʦץʳʪʫ ʙʘʨʳʩʳʥʜʘ ʦץʫʰʳʣʘʨʜʳש ʧᴅʥʛʝ 

 .ʨʛʽʟʽʣʜʽװʩʘʪʳʥʜʘ ʞץʳʣʳ ʜʘʤʳʪʫ ʤʘץʳʟʘ ʦʪʳʨʳʧ, ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨ ʘʨסʳʥ ʪʫסʫʰʳʣʳסʳʟrץ

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘסʳ ʥᴅʪʠʞʝʣʝʨ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨ ʘʨץʳʣʳ ץʘʨʘʩʪʳʨʳʣʜʳ. ɿʝʨʪʪʝʫ 

ʞײʤʳʩʳʥʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ץʦʩʳʤʰʘ ʘץʧʘʨʘʪʪʘʨ ʞʠʥʘץʪʘʣʫʜʘ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʧʨʘʢʪʠʢʘ, ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨ ʤʝʥ ʟʘשʜʘʨ, ʰʳסʘʨʤʘʰʳʣʳץ 

ʢʦʥʩʪʨʫʢʪʦʨʣʳץ, ʜʝʤʦʥʩʪʨʘʮʠʷ, ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤ.  

ʉʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩ ץʘʟʽʨʛʽ ʞʝʢʝ ʪײʣסʘʥʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʞᴅʥʝ ʪᴅʨʙʠʝʣʝʫʜʝ, ʙʽʣʽʤ 

ʙʝʨʫʜʽש ʧʨʠʦʨʠʪʝʪʽʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʫʜʝ, ʷסʥʠ ʙײʨʳʥסʳʰʘ ʦץʫʰʳʥʳ ʧᴅʥʜʽʢ ʙʽʣʽʤ, 

ʙʽʣʽʢʪʝʨʜʽש ʙʝʣʛʽʣʽ ʙʽʨ ʞʠʳʥʪʳסʳʤʝʥ ץʘʨʫʣʘʥʜʳʨʫʜʳ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʫʜʝ. ʆץʫʰʳʥʳש 

ʞʘʣʧʳ ʞᴅʥʝ ʧʩʠʭʠʢʘʣʳץ ʜʘʤʫʳʥʳש ʞʝʪʢʽʣʽʢʪʽ ʜʝשʛʝʡʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʜʝ ʩʳʥʳʧʪʘʥ ʪʳʩ 

ʞײʤʳʩʪʘʨʜʳש ʦʨʥʳ ʝʨʝʢʰʝ. ʉʦʥʜʳץʪʘʥ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩ ײʡʳʤʜʘʩʪʳʨʫ ʤᴅʩʝʣʝʩʽʥ 

ʢᴇʧʪʝʛʝʥ ʧʝʜʘʛʦʛʪʘʨ ʢʝש ʢᴇʣʝʤʜʝ ʟʝʨʪʪʝʛʝʥ.  

ʆץʫʰʳʥʳש ᴇʟ ʙʝʪʽʥʰʝ ʽʟʜʝʥʽʧ ʦץʫʳʥ ʞʝʪʽʣʜʽʨʽʧ ʦʪʳʨʫ ʙʘסʳʪʳʥʜʘ ʃ.ʉ.ɺʳʛʦʪʩʢʠʡ, 

ɸ.ʅ.ʃʝʦʥʪʴʝʚ, ɺ.ɺ.ɼʘʚʳʜʦʚ, ʃ.ɺ.ɿʘʥʢʦʚ, ɸ.ɹʘʡʪײʨʩʳʥʦʚ, ʅ.ɸ.ʄʝʥʯʠʥʩʢʘʷ, 

ɸ.ɸ.ʃʶʙʣʠʥʩʢʘʷ, ʪ.ʙ. סʘʣʳʤʜʘʨʜʳש ʝשʙʝʢʪʝʨʽ ʙʘʨ. ʆʩʳ ʝשʙʝʢʪʝʨʛʝ ʪʘʣʜʘʫ ʞʘʩʘʡ ʦʪʳʨʳʧ, 

  :ʩʽʥʽʢ ʙʝʨʩʝʢװʘʰʘ ʪץʳʩץ

ʃ.ɺ.ɿʘʥʢʦʚ ᴇʟ ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʦץʳʪʫʜʘסʳ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʳש ʞʝʪʝʢʰʽ ʨʦʣʽʥ 

ʢᴇʨʩʝʪʝʜʽ. ɸץʳʣ ï ʦʡ ץʳʟʤʝʪʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʳ ʽʩʪʝʫʜʽ ʽʩʢʝ ʘʩʳʨʘʜʳ: 

ʙʘʡץʘʤʧʘʟʜʳץ, ᴇʟ ʦʡʳʥ ʝʨʢʽʥ ʞʝʪʢʽʟʝ ʙʽʣʫʽ, ʧʨʘʢʪʠʢʘʣʳץ ʽʩ - ᴅʨʝʢʝʪʪʝʨ ʘʪץʘʨʘ ʙʽʣʫ 

 ʳʣʳץʨʩʳʥʦʚ ʙʘʣʘ ʙʽʣʽʤʜʽ ʪᴅʞʽʨʠʙʝ ʘʨײʘʨʪʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ɸʣ ɸ.ɹʘʡʪ שʘʙʽʣʝʪʽʥʽץ

ᴇʟʜʽʛʽʥʝʥ ʘʣʫʳ ʢʝʨʝʢ ʜʝʛʝʥ ʧʽʢʽʨʛʝ ʩװʡʝʥʝʜʽ. ɻ.ʃʝʤʙʝʨʛ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪ r

 :ʘʥ. ʆʣʘʨסʪʘʣץʡʳʤʜʘʩʪʳʨʫ ʰʘʨʪʪʘʨʳʥʘ ʪʦײ

- ʥʘץʪʳ ʪʘʧʩʳʨʤʘ ʙʝʨʫ;  

- ʪʘʧʩʳʨʤʘʥʳ ʦʨʳʥʜʘʫ, ʘʷץʪʘʫ ʫʘץʳʪʳʥ ʙʝʣʛʽʣʝʫ;  

- ʤסײʘʣʽʤ ʙʘʩץʘʨʫʳ ʤʝʥ ʦץʫʰʳʥʳש ʜʝʨʙʝʩʪʽʛʽʥʽש ʙʘʡʣʘʥʳʩʳ;  

- ʞײʤʳʩʪʳ ᴇʟ ʝʨʢʽʤʝʥ, ץʘʣʘʫʳʤʝʥ ʽʩʪʝʫʽ ï ʜʝʧ ʘʪʘʧ ʢᴇʨʩʝʪʪʽ.  

ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ ʬʠʟʠʢʘ ʧᴅʥʽʥʝʥ ʤʝשʛʝʨʛʝʥ ʙʽʣʽʤ-ʙʽʣʽʢ 

ʜʘסʜʳʣʘʨʳʥ ʪʘʥʳʤʜʳץ ʽʩ-ᴅʨʝʢʝʪʪʝʨʽ ʘʨץʳʣʳ ʝʩʝʧ ʰʳסʘʨʘ ʦʪʳʨʳʧ, ᴇʟʜʽʛʽʥʝʥ ʙʽʣʽʤ ʘʣʫסʘ 

ʞᴅʥʝ ʢᴅʩʽʙʠ ʙʝʡʽʤʜʝʣʫʽʥ ץʘʣʳʧʪʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש ʘץʳʣ-ʦʡʳʥʳש ʬʠʟʠʢʘʣʳץ ʩʪʠʣʽʥ 

ʜʘʤʳʪʫʜʘ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʳʥʳש ʙʝʨʝʨʽ ʤʦʣ [1, 2]. ױʩʳʥʳʣʳʧ ʦʪʳʨסʘʥ ʩʳʥʳʧʪʘʥ 

ʪʳʩ ʞײʤʳʩʪʘʨʳ ʬʠʟʠʢʘ ʧᴅʥʽʥʝʥ ʙʽʣʽʤʥʽש ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʳʥʳש ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʡ 

ʙʦʣʫʳʥ ʤʽʥʜʝʪʪʝʡʜʽ:  

-ʦץʫʰʳʣʘʨʜʳש ʞʘʩ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ץʘʙʳʣʜʘʫ ʞᴅʥʝ ʤװʤʢʽʥʜʽʢ ᴇʨʽʩʽʥʝ ʩʘʡ; 

-ʬʠʟʠʢʘ ʧᴅʥʽʥ ץʘʡʪʘʣʘʤʘʡʜʳ, ʙʽʨʘץ ʪʘץʳʨʳʧʪʘʨʳ ʙʦʡʳʥʰʘ ʩʘʙʘץʪʘʩʘ ʜʘʤʫʜʳ 

 ;ʝʡʪʫʜʽ ʢᴇʟʜʝʡʜʽשʪʳʨʫ ʞᴅʥʝ ʢʝץʳʣʳ ʙʽʣʽʤʜʽ ʪʦʣʳץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʩʦʣ ʘʨץ

-ʙʘʩץʘ ʦץʫ ʧᴅʥʜʝʨʽʤʝʥ ʧᴅʥʘʨʘʣʳץ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ʝʩʢʝʨʝʜʽ; 

 ʦʣʜʘʥʫץ ʘ ʜʝʨʝʢ ʢᴇʟʜʝʨʽʥשʘ ʪʝʭʥʦʣʦʛʠʷʤʝʥ ʞʘשʳ ʞʘסʜʘשʘʟʽʨʛʽ ʪʘץ -

ʉʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʜʳ ײʡʳʤʜʘʩʪʳʨʫʜʘסʳ ʤʘץʩʘʪʳʤʳʟ - ʙʽʣʽʤ-ʙʽʣʽʢ ʜʘסʜʳʩʳʥ 

 ץʳʥ ʘʨʪʪʳʨʫ, ʪʘʥʳʤʜʳסʫʰʳʣʳסʳʟʳץ ʘסʪʝʭʥʠʢʘ שʳʪʫʰʳʣʘʨʜʳץʘʣʳʧʪʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʦץ

ʢᴇʟץʘʨʘʩʳʥ ʞʘʥ-ʞʘץʪʳ ʜʘʤʳʪʘ ʦʪʳʨʳʧ, ץʦʣʜʘʥ ײץʨʘʣ-ʞʘʙʜʳץʪʘʨ ʞʘʩʘʧ װʡʨʝʥʫ, 

ʙʦʣʘʰʘץʪʘ סʳʣʳʤʠ ʞʦʙʘʣʘʨʜʳ ץʦʨסʘʫסʘ ʜʘʡʳʥʜʘʫ. 

ɹײʜʘʥ ʪʫʳʥʜʘʡʪʳʥ ʤʽʥʜʝʪʪʝʨ: 

- ʬʠʟʠʢʘ ʧᴅʥʽʥʽש ʙʘʨʣʳץ ʢʝʟʝשʜʝ ץʘʞʝʪ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʪʘʥʳʧ ʙʽʣʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ סʳʣʳʤ ʝʢʝʥʜʽʛʽ ʪʫʨʘʣʳ ʪװʩʽʥʽʢʪʝʨʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ᴅʩʝʨ ʝʪʫ; 



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  33 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

- ʙʘʣʘʥʳש ᴇʤʽʨ ʪʽʨʰʽʣʽʛʽʥʝ ʞᴅʥʝ ʘʨʳ ץʘʨʘʡ ʦץʫʳʥ ʞʘʣסʘʩʪʳʨʫ װʰʽʥ ץʘʞʝʪʪʽ ʙʽʣʽʤ-

ʙʽʣʽʢ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; 

- ʙʘʣʘʥʳש ʘץʳʣ-ʦʡʳʥʳש ʜʘʤʫʳʥʘ, ʙʝʣʩʝʥʜʽʣʽʛʽʥʽץ שʘʣʳʧʪʘʩʫʳʥʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʫ. 

ʆץʫʰʳʥʳש ʙʽʣʽʤ-ʙʽʣʽʢ ʜʘסʜʳʣʘʨʳʥʘ ץʦʡʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʪʘʣʘʧʪʘʨ: 

- ʙʝʨʽʣʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪʠʷʥʘץʪʳ ᴅʨʽ ʫʘץʪʳʣʳ ʦʨʳʥʜʘʫ: 

- ʪʦʧʧʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʘʨץʳʣʳ ʧʽʢʽʨʣʝʩʽʧ ʞʘʫʘʧ ʪʘʙʫ; 

- ʪʳʥʳʤʩʳʟ ʽʟʜʝʥʝ ʦʪʳʨʳʧ, ᴇʟ ʦʡʳʥ ʝʨʢʽʥ ʘʡʪʫ, ʦʥʳ ʜᴅʣʝʣʜʝʧ ץʦʨסʘʡ ʙʽʣʫ;  

- ʘʫʳʟʰʘ ʪʝʟ ʝʩʝʧʪʝʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ;  

- ʩʘʣʳʩʪʳʨʫ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫ ʜʘסʜʳʣʘʨʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ. 

ʉʘʙʘץʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʜʘ ʪʝʭʥʠʢʘʣʳץ ʰʳסʘʨʤʘʰʳʣʳװ ץʣʢʝʥ ʦʨʳʥ ʘʣʘʜʳ. 

ʆץʫʰʳʣʘʨʜʳש ʪʝʭʥʠʢʘʣʳװ ץʡʽʨʤʝʣʝʨʜʽש ʙʘʨʣʳץ ʪװʨʣʝʨʽʥ ʰʘʨʪʪʳ ʪװʨʜʝ ץʘʨʘʩʪʳʨʘʣʳץ: 

1. ɾʘʣʧʳ ʪʝʭʥʠʢʘʣʳץ ʜʘʡʳʥʜʳץ çʐʝʙʝʨ ץʦʣʜʘʨè ʪʝʭʥʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ. 

2. ʐʳסʘʨʤʘʰʳʣʳץ ʢʦʥʩʪʨʫʢʪʦʨʣʳץ. 

3. ɾʘʣʧʳ ʪʝʭʥʠʢʘʣʳץ ʥʝʤʝʩʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʪʝʭʥʠʢʘʩʳ. 

4. ʇᴅʥʜʽʢ (סʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ): ʬʠʟʠʢʘʣʳץ, ʬʠʟʠʢʘ-ʪʝʭʥʠʢʘʣʳץ, ʭʠʤʠʷʣʳץ, 

ʘʛʨʦʭʠʤʠʷʣʳץ,ʘʩʪʨʦʥʦʤʠʷʣʳץ. 

5. ᴆʥʜʽʨʽʩʪʽʢ (ʧᴅʥʜʽʢ): ʘסʘʰ ײʩʪʘʩʳ, ʩʣʝʩʘʨʣʳץ, ʪʦʢʘʨʴʣʳץ.  

ʉʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʜʳש ʙʘסʜʘʨʣʘʤʘ ʪʘץʳʨʳʧʪʘʨʳ ʬʠʟʠʢʘ ʦץʫʣʳסʳʥʜʘסʳ 

ʪʘץʳʨʳʧʪʘʨסʘ ʩᴅʡʢʝʩ ײץʨʘʩʪʳʨʳʣסʘʥʳʤʝʥ ʞװʨʛʽʟʽʣʛʝʥ ʞײʤʳʩ ʬʦʨʤʘʩʳ ʙʘʩץʘʰʘ 

 שᴇʪʽʣʝʪʽʥ ʩʳʥʳʧʪʳ ץʥʳ ʩʘʙʘײʤʘʟʤ שʜʘʨʣʘʤʘ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳסʘʥ. ɹʘסʡʳʤʜʘʩʪʳʨʳʣײ

ʞʘסʜʘʡʳʥʘ ץʘʨʘʡ ʪʦʧʪʘʩʪʳʨʳʣʘʜʳ. ʆץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘʣʳץ ʙʽʣʽʤ - ʙʽʣʽʢ ʜʘסʜʳʣʘʨʳʥʳש 

ʞʝʪʽʣʫʽʥ, ʜʘʤʫʳʥ ʪʝʢʩʝʨʫ ʤʘץʩʘʪʳʥʜʘ ᴅʨ ʪʦץʩʘʥ ʩʦשʳʥʘ ץʘʨʘʡ ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳ ʤʝʥ 

ʧʨʘʢʪʠʢʘʣʳץ ʤʘʟʤײʥʜʳ ʝʩʝʧʪʝʨ ʙʝʨʽʣʝʜʽ. ʆʣ ʪʘʧʩʳʨʤʘʣʘʨ ʘʣʳʥסʘʥ ʩʦש ʪʝʢʩʝʨʽʣʽʧ, 

ʦץʫʰʳʣʘʨʜʳש ʜʘʤʫ ʜʝשʛʝʡʽ ᴅʨ ʢʝʟʝשʜʝ ʘʥʳץʪʘʣʳʥʘʜʳ. ᴄʨ ʩʘʙʘץʪʳש ʩʘʧʘʩʳ, ʪʠʽʤʜʽʣʽʛʽ 

ʦʥʳש ʤʘץʩʘʪʳ ʤʝʥ ʤʘʟʤײʥʳʥʳש ʩᴅʡʢʝʩʪʽʛʽ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ. ʉʘʙʘץ ʙʘʨʳʩʳʥʜʘ 

ʤסײʘʣʽʤ ʤʝʥ ʦץʫʰʳʥʳש ʽʩ-ᴅʨʝʢʝʪʪʝʨʽ ʙʝʣʛʽʣʽ ʙʽʨ ʥᴅʪʠʞʝʛʝ ʞʝʪʫʛʝ ʙʘסʳʪʪʘʣʫʳ ʪʠʽʩ. ʆסʘʥ 

ᴅʨʙʽʨ ײʩʪʘʟʜʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʙʽʣʽʤ ʜʝשʛʝʡʽ, ʰʝʙʝʨʣʽʛʽ ʰʳסʘʨʤʘʰʳʣʳץ 

ʽʟʜʝʥʽʩʽ, ᴅʜʽʩ-ʪᴅʩʽʣʜʝʨʜʽ ʽʨʽʢʪʝʫʽ ʞᴅʥʝ ץʦʣʜʘʥʫʳ, ʷסʥʠ ʤסײʘʣʽʤʥʽש ʩʘʙʘץʪʳ ʜײʨʳʩ 

 .ʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳץ ʳʣʳץʡʳʤʜʘʩʪʳʨʫʳ ʘʨײ

ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʬʠʟʠʢʘʜʘʥ סʳʣʳʤʠ-ʢᴇʧʰʽʣʽʢ ʢʝʰʪʝʨ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʜʳש 

ʪʘʨʪʳʤʜʳ ʜʘ ʧʘʡʜʘʣʳ ʪװʨʽ. ɹײʣ ʢʝʰ ʦץʫʰʳʣʘʨʜʳש ʬʠʟʠʢʘ ʤʝʥ ʪʝʭʥʠʢʘסʘ ʝʣʽʢʪʝʫʽʥʽש 

ʙʘʩʪʘʤʘʩʳ ʙʦʣʘʜʳ.  

ʂʝʰʪʝʨʜʽש ʪװʨʣʝʨʽ ʙײʣ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳ װʰʽʥ ʩʳʥʳʧʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʜʳש 

ʪᴅʞʽʨʠʙʝʩʽʥʝʥ װʣʢʝʥ ץʦʣʜʘʫ ʪʘʧץʘʥ ʢʝʰʪʝʨ - ץʳʟʳץʪʳ ʬʠʟʠʢʘ, ʬʠʟʠʢʘ-ʪʝʭʥʠʢʘʣʳץ ʢʝʰʪʝʨ, 

ʪʘץʳʨʳʧʪʳץ ʞᴅʥʝ ʤʝʨʝʢʝʣʽʢ ʢװʥʜʝʨʛʝ ʘʨʥʘʣסʘʥ ʢʝʰʪʝʨ ʙʦʣʘʜʳ. 

 שʫʰʳʣʘʨʳʥʳץʪʳ ʬʠʟʠʢʘ ʢʝʰʽ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. ᴄʩʽʨʝʩʝ 7-8 ʩʳʥʳʧ ʦץʳʟʳפ

 ʨʛʽʟʽʣʛʝʥװʫʰʳʣʘʨʤʝʥ ʞץʙʳʣʳʩʪʘʨ ᴅʫʝʩʪʝʥʜʽʨʝʜʽ. ʆײץ ʘʞʘʡʳʧס ʠʷʣʳʥ ʙʘʫʨʘʧ ᴅʢʝʪʝʪʽʥץ

ʞײʤʳʩ ʪװʨʽʥʽש ᴅʨʪװʨʣʽʣʽʛʽ ʬʠʟʠʢʘ ʢʝʰʽʥʽש ʪʘʙʳʩʪʳ ʙʦʣʫʳʥʳץ שʘʞʝʪʪʽ ʰʘʨʪʳ. ɼᴅʩʪװʨʣʽ 

 ʪʘʨ, ʦʡʳʥʜʘʨʜʘʥ ᴇʟʛʝ ʜʝץʤʙʘײʪʳ ʪᴅʞʽʨʠʙʝʣʝʨ, ʘʪʪʨʘʢʮʠʦʥʜʘʨ, ʚʠʢʪʦʨʠʥʘʣʘʨ, ʩᴇʟʞץʳʟʳץ

ʞײʤʳʩ ʪװʨʣʝʨʽ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʪʫʜʳʨʘʜʳ, ʤʳʩʘʣʳ ץʳʩץʘ סʘʥʘ ץʳʟʳץʪʳ  

ʬʠʟʠʢʘʣʳץ  ᴅשʛʽʤʝ - ʞײʤʙʘץʪʘʨ: ʬʠʟʠʢʘʣʳץ ץʘʪʝʩʽ ʙʘʨ ᴅשʛʽʤʝʣʝʨ; ʢʽʰʽʛʽʨʽʤ ץʳʟʳץʪʳ 

ʧʴʝʩʘʣʘʨ, ʩײʨʘץʪʘʨʤʝʥ ʙʝʨʽʣʛʝʥ ʞײʤʙʘץ ʩʫʨʝʪʪʝʨ ʞᴅʥʝ ʪ.ʙ.  

ʂʝʰʪʽש ʤʘץʩʘʪʳ - ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨ ʤʝʥ ʟʘשʜʘʨ ʢʝʡʜʝ ʢװʪʧʝʛʝʥ ʞʘסʜʘʡʜʳש 

ᴇʟʽʥʜʝ-ʘץ ʘʥʳץʪʘʣʳʧ, ʜʝʤʦʥʩʪʨʘʮʠʷʣʘʥʘʪʳʥʳʥ ʘʡʪʳʧ, ʬʠʟʠʢʘʣʳײץ ץʙʳʣʳʩʪʘʨʜʳ ʙʘץʳʣʘʫ 

ʞᴅʥʝ ᴅʩʝʨʣʽ ʜʝʛʝʥ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ  ᴇʟ ʙʝʪʽʥʰʝ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ ʦʪʳʨʫ, ʦʣʘʨʜʳש ʳʥʪʘ-

ʳץʣrʘʩʳʥ ʘʨʪʪʳʨʫ.  

 ɹʝʣʛʽʣʽ ʙʽʨ ʪʘץʳʨʳʧץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʢʝʰʪʽש ʞʦʩʧʘʨʳʥ ʞʘʩʘʧ ʘʣʫ ʢʝʨʝʢ:  

- ɾװʨʛʽʟʫʰʽʥʽש ʢʽʨʽʩʧʝ ʩᴇʟʽ. 

 .ʛʽʤʝשʘ ᴅץʳʩץ ʘʪʳʩʪʳץ ʘץʳʨʳʧץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʪʘפ -

- ʂʝ  hʪʘץʳʨʳʙʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʪᴅʞʽʨʠʙʝʣʝʨ. 

 .ʛʽʤʝ (ʢʝʰʢʝ ʩᴅʡʢʝʩ)שʣʳ ʬʠʟʠʢʪʝʨ ᴇʤʽʨʽʥʝʥ ᴅױ -

- ʉʫʨʝʪ-ʞײʤʙʘץ, ʩᴇʟʞײʤʙʘץ, ʨʝʙʫʩ, ʚʠʢʪʦʨʠʥʘ, ʪ.ʙ. 



34  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

 .(ʘʣʘʫ - ʤʘʨʘʧʘʪʪʘʫסʫʰʳʣʘʨʜʳ ʙʘץʦ) ʦʨʳʪʳʥʜʳפ -

ʌʠʟʠʢʘ-ʪʝʭʥʠʢʘʣʳץ ʢʝʰʪʝʨʜ ̔ʪʝʭʥʠʢʘʥʳץ שʳʟʳץʪʳ ʤᴅʩʝʣʝʣʝʨʽʥʝ, ʪʝʭʥʠʢʘ ʪʘʨʠʭʳʥʘ, 

ʬʠʟʠʢʘ ʤʝʥ ʪʝʭʥʠʢʘʥʳש ʞʝʢʝ ʩʘʣʘʣʘʨʳʥʳש ʜʘʤʫ ʢʝʣʝʰʝʛʽʥʝ ʘʨʥʘʡʜʳ.  

ʂʝ h ʪʘץʳʨʳʙʳʥʘ ʦʨʘʡ 3-4 ʦץʫʰʳ ץʳʩץʘ ʙʘʷʥʜʘʤʘ ʞʘʩʘʡʜʳ. ʊʝʭʥʠʢʘʣʳץ 

 .ʨʘʣʜʘʨ, ʬʠʣʴʤʜʝʨ ʢᴇʨʩʝʪʽʣʝʜʽײץ ʘʥסʦʣʜʘʥ ʞʘʩʘʣץ ,ʤʳʩ ʽʩʪʝʡʪʽʥ ʤʦʜʝʣʽײʞ שʳʣʘʨʜʳסʨʳʣײץ

ʆʩʳסʘʥ ʦʨʘʡ, ʞʦʩʧʘʨʣʘסʘʥʜʘ ʪʝʦʨʠʷʣʳץ ʙʽʣʽʤʜʽ ʞʝʪʽʣʜʽʨʫʛʝ ʘʨʥʘʣסʘʥ ʩʘסʘʪ ʩʘʥʳ ʤʝʥ 

ʧʨʘʢʪʠʢʘʣʳץ ʤʘʟʤײʥסʘ ʘʨʥʘʣסʘʥ ʩʘסʘʪ ʩʘʥʳ ʢᴇʨʩʝʪʽʣʝʜʽ [3, 4].  

 

ᴄɼɽɹʀɽʊʊɽʈ ʊɯɿɯʄɯ 

 .ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʳ שʈ ɾʘʣʧʳ ʙʽʣʽʤʥʽפ .1

2. çʌʠʟʠʢʘ ʞᴅʥʝ ʘʩʪʨʦʥʦʤʠʷè ʞʫʨʥʘʣʜʘʨʳ. 

3. ɸ.פ.ɽʨʰʠʥʘ, ʅ.ɸ.ʉᴅʥʜʽʙʘʝʚʘ. çʆץʫ ʵʢʩʧʝʨʠʤʝʥʪʽʥ ײʡʳʤʜʘʩʪʳʨʫ ʞᴅʥʝ 

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨè ɸʣʤʘʪʳ, 2010ʞ. 

4. ʅ.ɸ.ʉᴅʥʜʽʙʘʝʚʘ. çʄʝʢʪʝʧʪʝ ʦץʫ ʵʢʩʧʝʨʠʤʝʥʪʽʥ ʞװʨʛʽʟʫ ᴅʜʽʩʪʝʤʝʩʽè ɸʣʤʘʪʳ, 

2010ʞ.  

ʈɽɿʖʄɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʫʨʦʢʘʭ ʙʫʜʫʱʠʡ ʫʯʠʪʝʣʴ 

ʬʠʟʠʢʠ ʜʦʣʞʝʥ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʧʦʣʥʷʪʴ ʟʥʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʚʥʝʢʣʘʩʩʥʘʷ ʨʘʙʦʪʘ ʦʜʥʘ ʠʟ 

ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʬʠʟʠʢʠ.  

 

SUMMARY  

  

The article deals with the advantage of extracurricular work and carrying out experiments 

in teaching physics lessons.  

 

 

 

ʋɼʂ 539.3 

ʈɽʐɽʅʀɽ ɿɸɼɸʏʀ ʋʉʊɸʅʆɺʀɺʐɽɻʆʉʗ ʊɽʈʄʆʋʇʈʋɻʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ʊɽʇʃʆʀɿʆʃʀʈʆɺɸʅʅʆɻʆ, ɿɸʑɽʄʃɽʅʅʆɻʆ ɼɺʋʄʗ ʂʆʅʎɸʄʀ ʉʊɽʈɾʅʗ 

ʇʈʀ ʅɸʃʀʏʀʀ ʈɸɿʅʆʈʆɼʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ʊɽʇʃɸ ʅɸ ɽɽ ʂʆʅʎɸʍ 

 

ʋ.ɹ.ʋʪʝʙʘʝʚ ï ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ɹ.ʄ.ʊʦʢʢʫʣʠʝʚ ï ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

(ʛ.ɸʣʤʘʪʳ, ʂʘʟʛʦʩʞʝʥʧʫ, ɸɻʊʋ) 

 

ɸʥʥʦʪʘʮʠʷ: ʅʘ ʦʩʥʦʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʩʪʨʦʠʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʪʝʨʤʦʫʧʨʫʛʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʨʞʥʷ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʣʠʥʳ, ʟʘʱʝʤʣʝʥʥʦʛʦ ʜʚʫʤʷ ʢʦʥʮʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʢʘ, ʥʘʧʨʷʞʝʥʠʝ, ʜʝʬʦʨʤʘʮʠʷ, ʪʚʝʨʜʦʝ ʪʝʣʦ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ, ʪʝʧʣʦʦʙʤʝʥ, ʪʝʧʣʦʠʟʦʣʷʮʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʝʨʞʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʣʠʥʳ )(ʩʤL , ʧʦʩʪʦʷʥʥʦʡ ʧʣʦʱʘʜʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ )( 2ʩʤF , ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩʪʝʨʞʥʷ 
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ʩʪʝʨʞʥʷ ʞʝʩʪʢʦ ʟʘʱʝʤʣʝʥ.r ʆʩʴ ʆʭ ʥʘʧʨʘʚʠʤ ʩʣʝʚʘ ʥʘ ʧʨʘʚʦ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʦʩʴʶ ʩʪʝʨʞʥʷ (ʨʠʩʫʥʦʢ 1). 
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ʇʦʣʴʟʫʷʩʴ (4-5) ʧʝʨʝʧʠʰʝʤ (1) ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 
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ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ (10) ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʫʨʘʚʥʝʥʠ ʁʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ɽʩʣʠ ʦʜʠʥ ʢʦʥʝʮ 

ʩʪʝʨʞʥʷ ʙʳʣ ʙʳ ʟʘʱʝʤʣʝʥ, ʘ ʜʨʫʛʦʡ ʩʚʦʙʦʜʝʥ, ʪʦ ʟʘ ʩʯʝʪ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʪʝʨʞʝʥʴ 

ʫʜʣʠʥʷʣʩʷ ʙʳ ʥʘ T?D , ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 
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ɿʜʝʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ()( )xTaa=  ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ [2]. ɼʣʷ ʤʥʦʛʠʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ [2]. 

ʊʝʧʝʨʴ ʧʝʨʝʭʦʜʠʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʟʘʱʝʤʣʝʥʥʦʛʦ ʩʪʝʨʞʥʷ. ɺ ʩʚʷʟʠ ʩ ʪʝʧʣʦʚʳʤ 

ʨʘʩʰʠʨʝʥʠʝʤ ʩʪʝʨʞʥʷ ʠʟ-ʟʘ ʝʝ ʟʘʱʝʤʣʝʥʥʦʩʪʠ ʜʚʫʭ ʢʦʥʮʦʚ ʪʘʤ ʚʦʟʥʠʢʘʝʪ ʩʞʠʤʘʶʱʝʝ 

ʫʩʠʣʠʝ ( )ʢɻR . 

ɼʣʷ ʧʦʣʥʦʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʠʤ ʩʪʝʨʞʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʣʠʥʳ ʟʘʱʝʤʣʝʥʥʳʤ 

ʦʜʥʠʤ ʢʦʥʮʦʤ, ʘ ʜʨʫʛʦʡ ʩʚʦʙʦʜʝʥ. ʅʘ ʩʚʦʙʦʜʥʦʤ ʢʦʥʮʝ ʧʨʠʣʦʞʝʥʦ ʦʩʝʚʦʝ ʩʞʠʤʘʶʱʝʝ 

ʫʩʠʣʠʝ R. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʢʦʨʘʯʠʚʘʥʠʝ ʩʪʝʨʞʥʷ R?D  ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʤ ɻʫʢʘ 
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ʊʦʛʜʘ ʜʣʷ ʟʘʱʝʤʣʝʥʥʦʛʦ ʜʚʫʤʷ ʢʦʥʮʘʤʠ ʩʪʝʨʞʥʷ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴʩʷ ʫʩʣʦʚʠʝ 

ʩʦʚʤʝʩʪʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ, ʪ.ʝ. 
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ʇʨʠ ʵʪʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʝʬʦʨʤʘʮʠʡ 

ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠʚʦʜʪ̫ʩʷ ʥʘ ʨʠʩʫʥʢʘʭ 2-4. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫

ʪʝʤʧʝʨʘʪʫʨʳ 

 
ʈʠʩʫʥʦʢ 3 ï ʇʦʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʝʬʦʨʤʘʮʠʡ 
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ʉʣʫʯʘʡ-2. ʇʨʝʜʧʦʣʦʞʠʤ, ʥʘ ʟʘʱʝʤʣʝʥʥʳʭ ʢʦʥʮʘʭ ʩʪʝʨʞʥʷ ʟʘʜʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

( ) 10 TxT ==  ʠ ( ) 2TLxT == . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ rʧʦ ʜʣʠʥʝ 

ʩʪʝʨʞʥʷ ʙʫʜʝʪ ʩʣʝʜʫʶʱʝʡ 
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ʉʣʫʯʘʡ-3. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʯʝʨʝʟ ʧʣʦʱʘʜʠ ʜʚʫʭ ʟʘʱʝʤʣʝʥʥʳʭ ʢʦʥʮʦʚ ʩʪʝʨʞʥʷ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʚʝʢʪʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʇʨʠ ʵʪʦʤ ʥʘ ʣʝʚʦʤ ʢʦʥʮʝ 

( )0=x  ʩʪʝʨʞʥʷ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʙʤʝʥʘ 1h , ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 1ocT , ʘ ʥʘ 

ʧʨʘʚʦʤ ʢʦʥʮʝ ( )Lx=  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2h  ʠ 2ocT . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʜʣʠʥʝ ʩʪʝʨʞʥʷ ʙʫʜʝʪ ʪʘʢʦʚʘ 
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ɺ ʧʨʠʥʮʠʧʝ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʩʝʩʪʦʨʦʥʥʝ 

ʠʩʩʣʝʜʦʚʘʪʴ ʪʝʨʤʦʫʧʨʫʛʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘʱʝʤʣʝʥʥʦʛʦ ʜʚʫʤʷ ʢʦʥʮʘʤʠ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʛʦ 

ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʨʞʥʷ ʧʨʠ ʨʘʟʥʳʭ ʚʘʨʠʘʮʠʷʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʢʦʥʮʘʭ 

ʩʪʝʨʞʥʷ ʚ ʩʤʳʩʣʝ ʟʘʜʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ ʣʶʙʦʛʦ ʚʠʜʘ. 
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ʊתʁɯʅɼɽʄɽ 

ɹײʣ ʤʘץʘʣʘʜʘ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʧʨʠʥʮʠʧ ʥʝʛʽʟʽʥʜʝ ʙװʡʽʨ ʙʝʪʽ ʞʳʣʫʜʘʥ ʦץʰʘʫʣʘʥסʘʥ, ʝʢʽ 

ʰʝʪʽ ʤʳץʪʘʧ ʙʝʢʽʪʽʣʛʝʥ ʰʝʢʪʽ ײʟʳʥʜʳץʪʘסʳ ʩʪʝʨʞʝʥʥʽש ʞʳʣʫ-ʩʝʨʧʽʤʜʽʣʽʢ ʢװʡʽʥ 

ʘʥʘʣʠʪʠʢʘʣʳץ ʞʦʣʤʝʥ ʘʥʳץʪʘʫ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʄʳץʪʘʧ ʙʝʢʽʪʽʣʛʝʥ ʘʫʜʘʥʳʥʘ ᴅʨʪװʨʣʽ ʞʳʣʫ 

ʢᴇʟʜʝʨʽ ʙʝʨʽʣʝʜʽ. ʉʦʣ ʞʘסʜʘʡʜʘ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʪʘʨʘʣʫʳʥ, ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʩʝʨʧʽʤʜʽʣʽʛʽʥ 

ʞᴅʥʝ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʜʝʬʦʨʤʘʮʠʷ ʤʝʥ ʢʝʨʥʝʫʜʽש ʤᴅʥʜʝʨʽ ʘʥʳץʪʘʣʧr, ʛʨʘʬʠʛʽ ʘʣʳʥʜʳ. 

ʉʦʥʜʘʡ-ʘץ ʤʘʪʝʨʠʘʣʜʳש ʞʳʣʫʣr  ʘ ʪᴅʫʝʣʜʽʣʽʛʽסʪʝʤʧʝʨʘʪʫʨʘ שʘʶ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽסʣײ ץ

ʝʩʢʝʨʽʣʜʽ. 

SUMMARY 

The article deals with the power principle of analytical solution problem of a thermoelastic 

condition of the limited length core jammed by two ends heatisolated on a lateral surface is 

under construction. On the jammed ends different types of sources are set. The field distribution 

of temperature, elastic and thermoelastic components of deformations and tension is under 

construction. Thus value of factor of thermal expansion of a material of a core is a temperature 

function. 

 

 

 

ᴄʆɾ 536.24. 

ɻɸɿ פʆʉʇɸʃɸʈʓʅɼɸנʓ ɿɸʊ ɸʃʄɸʉʋ ʇʈʆʎɽʉɯʅɯר ʄʆʃʗʈʃʓפ 

ʄɸʉʉɸʉʓ ʄɽʅ ʋɸפʓʊפɸ ʊᴄʋɽʃɼɯ ɻʈɸʌʀɻɯʅ STEFAN ʇʈʆɻʈɸʄʄɸʉʓ 

ɸʈפʓʃʓ ʂᴆʈʉɽʊʋ 

 

ɸ. ʐʘץʘʨʙʝʢץʳʟʳ ï ʬʠʟʠʢʘ ʤʘʛʠʩʪʨ,̔ ʄ. ʂ. ʏʘʥʙʘʝʚʘï ʤʘʛʠʩʪʨ, ʦץʳʪʫʰʳ 

(ɸʣʤʘʪʳ פ ,.ץʘʟʤʝʤץʳʟʧʫ) 

 

ɸʥʥʦʪʘʮʠʷ: ʤʘץʘʣʘʜʘ Borland Delphi ʪʽʣʽʥʜʝ ײץʨʘʩʪʳʨʳʣסʘʥ Stefan  ʧʨʦʛʨʘʤʤʘʩʳʥʳש 

ʢᴇʤʝʛʽʤʝʥ ʜʠʬʬʫʟʠʷ ʧʨʦʮʝʩʽʥ ʛʨʘʬʠʢ ʪװʨʽʥʜʝ ʪװʩʽʥʜʽʨʫ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʥʘץʪʳ ᴅʨʽ ʞʳʣʜʘʤ 

ʝʩʝʧʪʝʫʛʝ ץʦʣ ʞʝʪʢʽʟʫʽʤʽʟʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʞʦʣʜʘʨ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʪhʦʢ,  ʚʦʨʦʪʦʢ, ʜʠʬʬʫʟʠʷ, ʧʨʦʮʝʩʩ, ʛʨʘʬʠʢ, ʧʨʦʛʨʘʤʤʘ, Borland Delphi, 

Stefan, ʟʘʪ ʘʣʤʘʩʫ, ʢᴇʧʢʦʤʧʦʥʝʥʪʪʽ, ʙʘʨʦʵʬʬʝʢʪ, ʢʝʨʽ ʜʠʬʬʫʟʠʷ, ʜʠʬʬʫʟʠʷʣʳץ, ɼʕʂ 



40  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

(ʜʠʬʬʫʟʠʷʥʳש ʵʬʬʝʢʪʠʚʪʽ ʢʦʵʬʬʠʮʠʝʥʪʽ), ᴆᴄʂ (ᴇʟʘʨʘ ᴅʩʝʨ ʢʦʵʬʬʠʮʠʝʥʪʽ), ʝʢʽ ʢʦʣʙʘʣʳץ 

ʘʧʧʘʨʘʪ. 

 ɿʘʪ ʘʣʤʘʩʫ ʧʨʦʮʝʩʽʥʜʝ ʤʘשʳʟʜʳ ʨʦʣʴʜʽ ʜʠʬʬʫʟʠʷ ʘʪץʘʨʘʜʳ, ʤʳʩʘʣʳ: ʪʘʙʠסʠ ʛʘʟʜʘʥ 

ʘʤʤʠʘʢʪʳ ʩʠʥʪʝʟʜʝʫ, ʛʘʟ ʪᴅʨʽʟʜʽ ʦʪʳʥʥʳש ʞʘʥʫʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʭʠʤʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש, ʨʘʢʝʪʘʣʳץ ʞᴅʥʝ ʘʚʠʘʢʦʩʤʦʩʪʳץ ʪʝʭʥʠʢʘʣʘʨʜʳש ᴇʥʝʨʢᴅʩʽʧʪʽʢ 

ʘʧʧʘʨʘʪʪʘʨʳʥ ʞʘʩʘʫ ʞᴅʥʝ ʝʩʝʧʪʝʫ ʢʝʟʽʥʜʝʛʽ ʙʠʥʘʨʣʳץ ץʦʩʧʘ ʞʘסʜʘʡʳʥʘ ʘʨʥʘʣסʘʥ ʟʘʪ 

ʪʘʩʳʤʘʣʜʘʫ ʪײʨʘץʪʳʩʳ ʪʫʨʘʣʳ ʙʽʣʽʤ ʞʝʪʢʽʣʽʢʩʽʟ.  

ʂᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ץʦʩʧʘʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʪʘʙʠסʠ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ 

 ʥʝʛʽʟʛʽ ʤʘʩʩʘ ʪʘʩʳʤʘʣʜʘʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʢᴇʨʩʝʪʝʪʽʥ שʘʥʜʘ, ʙʽʟ ʦʥʳסʘʨʘʩʪʳʨץ

ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʙʽʣʫʽʤʽʟ ץʘʞʝʪ. ʅʘץʪʳ ʢʝʟʜʝʩʝʪʽʥ ʟʘʪʪʘʨ ʤʝʥ ײץʙʳʣʳʩʪʘʨ ʘʣʫʘʥ ʪװʨʣʽ, 

ʩʦʥʜʳץʪʘʥ ʦʣʘʨʜʳש ʤʘʩʩʘ ʪʘʩʳʤʘʣʜʘʫʳʥ ʘʥʳץʪʘʡʪʳʥ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨ ʤᴅʥʜʝʨʽ ʜʝ ᴅʨʪװʨʣʽ 

ʞᴅʥʝ ʦʣʘʨ ᴇʪʝ ʢʝש ʟʝʨʪʪʝʫʣʝʨʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ץʦʩʧʘʣʘʨʜʘסʳ 

ʜʠʬʬʫʟʠʷ ײץʙʳʣʳʩʳ ʘʣʜʘסʳ ʫʘץʳʪʪʘ ᴅʣʽ ʜʝ ʪʝʨʝש ʟʝʨʪʪʝʫʣʝʨʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ɻʠʜʨʦʜʠʥʘʤʠʢʘʣʳץ ʘסʳʩʪʳש ʜʠʬʬʫʟʠʷʣʳץ ʘסʳʩץʘ ץʦʩʳʣʫʳ ᴅʨʪװʨʣʽ ʙʘʨʦʵʬʬʝʢʪ, ʢʝʨʽ 

ʜʠʬʬʫʟʠʷ, ʜʠʬʬʫʟʠʷʣʳץ ʙᴇʛʝʪ ʩʠʷץʪʳ ʵʬʬʝʢʪʽʣʝʨʛʝ ᴅʢʝʣʝʜʽ, ʦʣ ʵʬʬʝʢʪʽʣʝʨ ʪᴅʞʽʨʠʙʝ 

ʞװʟʽʥʜʝ ʪײʡʳץʪʘʣסʘʥ ʝʢʽ ʢʦʣʙʘʣʳץ ʞװʡʝ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʣʝʜʽ [3].  

  ɽʢʽ ʢʦʣʙʘʣʳץ ʘʧʧʘʨʘʪ ᴅʜʽʩʽ ʢʣʘʩʩʠʢʘʣʳץ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʣʳץ ᴅʜʽʩ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

[4]. ʆʥʳ ᴇʟʜʽʢ ʜʠʬʬʫʟʠʷʥʳ, ʪʝʨʤʦʜʠʬʬʫʟʠʷʥʳ ᴇʣʰʝʫʜʝ ʞᴅʥʝ ʜʠʬʬʫʟʠʷʣʳץ ʙʘʨʦʵʬʬʝʢʪ, 

ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʜʠʬʬʫʟʠʷ, ʪʝʨʤʦʜʠʬʬʫʟʠʷʥʳ ʟʝʨʪʪʝʫʜʝ ץʦʣʜʘʥʘʜʳ. ɹײʣ ᴅʜʽʩʪʽש ʞʦסʘʨʳʜʘ 

ʘʡʪʳʣסʘʥ ʞʘץʩʳ ʞʘץʪʘʨʳʤʝʥ ץʦʩʘ, ʙʽʨץʘʪʘʨ ʘʡʪʘʨʣʳץʪʘʡ ʢʝʤʰʽʣʽʢʪʝʨʽ ʜʝ ʙʘʨ. ɹʽʨʽʥʰʽʜʝʥ, 

ʵʢʩʧʝʨʠʤʝʥʪʪʽײ שʟʘץץʘ ʩʦʟʳʣʫʳ, ʤʳʩʘʣʳ װʣʢʝʥ ץʳʩʳʤ ʢʝʟʽʥʜʝ ʵʢʩʧʝʨʠʤʝʥʪ ʙʽʨʥʝʰʝ ʢװʥʛʝ 

ʩʦʟʳʣʫʳ ʤװʤʢʽʥ. ɽʢʽʥʰʽʜʝʥ, ʘʣʳʥסʘʥ ʜʠʬʬʫʟʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש ʦʨʪʘʰʘʣʘʥʫʳ, 

  .ʳʥʫʳסʝʩʝʧʪʝʫ ʬʦʨʤʫʣʘʣʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʝʩʢʝʨʪʫʣʝʨʛʝ ʙʘ שʰʽʥʰʽʜʝʥ, ᴅʜʽʩʪʽװ

ɽʢʽ ʢʦʣʙʘʣʳץ ʘʧʧʘʨʘʪ ᴅʜʽʩʽʤʝʥ ʟʝʨʪʪʝʣʝʪʽʥ ʜʠʬʬʫʟʠʷ ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʘʧʧʘʨʘʪץʘ ᴅʨʪװʨʣʽ ʰʘʨʪʪʘʨ ץʦʡʳʣʘʜʳ. תʣʢʝʥ ץʳʩʳʤʜʘסʳ ʵʢʩʧʝʨʠʤʝʥʪʢʝ ʙײʣ ʰʘʨʪʪʘʨ 

ᴇʟʛʝʰʝ. ʊᴇʤʝʥʜʝʛʽ 1-ʩʫʨʝʪʪʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ץʦʥʜʳʨסʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

1-ʩʫʨʝʪ. פʦʥʜʳʨסʳʥʳש ʩʭʝʤʘʩʳ 

 

 1-ʩʫʨʝʪ. ɽʢʽ ʢʦʣʙʘʣʳץ ᴅʜʽʩʪʝʤʝʣʽʢ ץʦʥʜʳʨסʳʥʳש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʩʳʟʙʘʩʳ. ɸ,ɹ ï ʛʘʟ 

ʪʦʣʪʳʨʳʣסʘʥ ʙʘʣʣʦʥʜʘʨ; I- ʛʘʟʜʘʨʜʳ ʜʘʡʳʥʜʘʫ ʙʣʦʛʳ; II ï ʝʢʽ ʢʦʣʙʘʣʳץ ʘʧʧʘʨʘʪʧʝʥ 

ʪʝʨʤʦʩʪʘʪ. 1 - 10 - ʢʨʘʥʜʘʨ; 11- ʤʝʤʙʨʘʥʘ ʙᴇʣʛʽʰʽ; 12 - ʤʘʥʦʤʝʪʨʣʝʨ; 13 - ʪʝשʝʩʪʽʨʝʪʽʥ 

ʩʳʡʳʤʜʳʣʳ14 ;ץ-ʪᴇʤʝʥʛʽ ʢʦʣʙʘ; 15 - ʜʠʬʬʫʟʠʷʣʳץ ʢʘʧʠʣʣʷʨ ʥʝʤʝʩʝ ʢʘʧʠʣʣʷʨ ʙʣʦʛʳ; 16 - 

ʞʦסʘʨסʳ ʢʦʣʙʘ; 17- ʬʪʦʨʣʳʧʣʘʩʪʘʣʳץ ʪʘʙʣʝʪʢʘ; 18 - ʰʪʦʢ; 19 - ʚʦʨʦʪʦʢ. 

ɾײʤʳʩʪʘ ʝʢʽ ʢʦʣʙʘʣʳץ ʜʠʬʬʫʟʠʷʣʳץ ץʦʥʜʳʨסʳ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ, ʥʝʛʽʟʛʽ ʛʘʟʜʘʨ 

ʩʫʪʝʛʽ, ʘʟʦʪ, ʘʤʤʠʘʢ, ʤʝʪʘʥ, ʝʢʽ ʢʦʣʙʘʜʘ ʜʘ ʙʽʨʜʝʡ ʤᴇʣʰʝʨʜʝ ʦʩʳ ʛʘʟ ץʦʩʧʘʣʘʨʳʥʳש ʟʘʪ 

ʘʣʤʘʩʫ ʧʨʦʮʝʩʽʥʽש ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʟʝʨʪʪʝʫʽ ʢᴇʨʩʝʪʽʣʛʝʥ [1,2,4,5]. פʦʥʜʳʨסʳ ʥʝʛʽʟʛʽ ʝʢʽ 

ʙᴇʣʽʢʪʝʥ ʪײʨʜʳ. ɹʽʨʽʥʰʽʩʽ ï ʛʘʟ ʜʘʡʳʥʜʘʡʪʳʥ ʙʣʦʢ, ʦʥʜʘ ʢʦʣʙʘʥʳ ʛʘʟסʘ ʪʦʣʪʳʨʫ װʰʽʥ 

ʢʝʨʝʢʪʽ ʚʝʥʪʠʣʴʜʝʨ ʞʠʳʥʪʳסʳ ʞᴅʥʝ ʢʦʣʙʘʜʘסʳ ʛʘʟʜʘʨʜʳץ שʳʩʳʤʜʘʨʳʥ ʪʝשʝʩʪʽʨʝʪʽʥ 

ʩʳʡʳʤʜʳʣʳץʪʘʨ, ʤʘʥʦʤʝʪʨʣʝʨʜʽש ʢᴇʨʩʝʪʫʣʝʨʽʥʝʥ ʪײʨʘʪʳʥ ʛʘʟʜʘʨʜʳ ʜʘʡʳʥʜʘʫ ʙʣʦʛʳ, ʷסʥʠ 

ʛʘʟʳ ʙʘʨ ʙʘʣʣʦʥʜʘʨ, ʢʨʘʥʜʘʨ, ʤʝʤʙʨʘʥʘʣʳץ ʙᴇʣʛʽʰʪʝʨ. ɽʢʽʥʰʽʩʽ ï ʪʝʨʤʦʩʪʘʪʪʳ ʝʢʽ 



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  41 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ʢʦʣʙʘʣʳץ ʘʧʧʘʨʘʪ (2-ʩʫʨʝʪ). פʦʥʜʳʨסʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ᴅʜʽʩʽ ʤʳʥʘʜʘʡ: ʘʧʧʘʨʘʪʪʳש 

ʢʦʣʙʘʣʘʨʳ ᴇʟʘʨʘ ʙᴇʣʽʥʝʜʽ ʞᴅʥʝ ʘʫʘ ʬʦʨʚʘʢʫʫʤʜʳץ ʥʘʩʦʩʧʝʥ ʩʦʨʳʧ ʘʣʳʧ ʜʘʡʳʥʜʘʣʘʜʳ, 

ʤʳʩʘʣʳ ʙʽʨʥʝʰʝ ʨʝʪ ʟʝʨʪʪʝʣʝʪʽʥ ʛʘʟ ץʦʩʧʘʩʳʤʝʥ çʰʘʡʳʣסʘʥè ʞᴅʥʝ ʦʥʳʤʝʥ ʪᴅʞʽʨʠʙʝʣʽʢ 

 ʩʘʩ ʧʨʦʮʝʜʫʨʘ ʪᴇʤʝʥʛʽ ʢʦʣʙʘʜʘ ʜʘץײ ʘʥסʳ ʢʦʣʙʘ ʪʦʣʪʳʨʳʣʘʜʳ. ʆʩʳסʘʨסʘ ʜʝʡʽʥ ʞʦסʳʩʳʤץ

ʞװʨʛʽʟʽʣʝʜʽ. ɹʝʨʽʣʛʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ʨʝʞʠʤʜʝ ʢʦʣʙʘʣʘʨʜʘסʳ ץʳʩʳʤʜʘʨ ʪʝשʝʩʪʽʨʽʣʝʜʽ 

ʞᴅʥʝ ʛʘʟʜʳש ʘʨʪʳץ ʤᴇʣʰʝʨʽ ʘʪʤʦʩʬʝʨʘסʘ ʞʽʙʝʨʽʣʝʜʽ. ʄʘʥʦʤʝʪʨʣʝʨʜʽש ʢᴇʨʩʝʪʫʣʝʨʽʥʜʝ 

ʘʧʧʘʨʘʪ ʢʦʣʙʘʣʘʨʳʥʜʘסʳ ʛʘʟ ץʳʩʳʤʳ ʙʝʣʛʽʣʝʥʝʜʽ. ʊᴅʞʽʨʠʙʝʥʽש ʘʙʩʦʣʶʪʪʽʢ ץʳʩʳʤʳ 

ʘʪʤʦʩʬʝʨʘʣʳץ ץʳʩʳʤʜʘʨʜʳץ שʦʩʳʥʜʳʩʳʤʝʥ, ʷסʥʠ ʤʘʥʦʤʝʪʨ-ʙʘʨʦʤʝʪʨʜʝʛʽ (ʄɹʇ) ץʳʩʳʤ 

ʞᴅʥʝ ʤʘʥʦʤʝʪʨ ʢᴇʨʩʝʪʫʽʥʜʝʛʽ ץʳʩʳʤʤʝʥ ʘʥʳץʪʘʣʜʳ. פʳʩʳʤʜʘʨʜʳ ʪʝשʝʩʪʽʨʛʝʥʥʝʥ ʢʝʡʽʥ 

ʙʘʩʪʘʧץʳ ʘʨʘʣʘʩʫ ʧʨʦʮʝʩʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʫʘץʳʪ ʙʝʣʛʽʣʝʥʝʜʽ ʞᴅʥʝ ʜʠʬʬʫʟʠʷʣʳץ ʢʘʥʘʣ 

ʘʰʳʣʘʜʳ. ʊʘʩʳʤʘʣʜʘʫ ʞװʨʛʽʟʽʣʛʝʥ ʫʘץʳʪʳ ʘʷץʪʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩʦשʳʥʜʘ 

ʘʧʧʘʨʘʪ ʢʦʣʙʘʣʘʨʳ ʘʞʳʨʘʪʳʣʘʜʳ. ɸʨʘʣʘʩʫʜʘʥ ʢʝʡʽʥ ʛʘʟʜʘʨʜʳ ʪʘʣʜʘʫ ʭʨʦʤʘʪʦʛʨʘʬʪʘ 

ʞװʨʛʽʟʽʣʜʽ. ɹʽʟ  

0.6126H2+0.1829N2+0.0339NH3+0.1099CH4+0.0607Krï0.4948H2+0.1636N2+ 

0.1557NH3+0.1233CH4+0.0626Kr; 

ʛʘʟ ʞװʡʝʣʝʨʽʥʽש ʞʘʣʧʳ ץʳʩʳʤסʘ ʞᴅʥʝ ʪʝʤʧʝʨʘʪʫʨʘסʘ ʪᴅʫʝʣʜʽʣʽʛʽʥ ʟʝʨʪʪʝʜʽʢ.  

ʊ = 500ʂ ʞᴅʥʝ ʈ = 30ʄʇʘ ʤᴅʥʛʝ ʠʝ ʙʦʣסʘʥʜʘסʳ ʛʘʟʜʘʨʜʳש ᴇʟʘʨʘ ᴅʩʝʨ ʢʦʵʬʬʠʮʠʝʥʪʽ 

ʪᴇʤʝʥʜʝʛʽʜʝʡ ʥᴅʪʠʞʝʥʽ ʢᴇʨʩʝʪʪʽ: 

DH2-N2=0,0258; DH2-CH4=0,0242; DN2-CH4=0,0071;  DH2-NH3=0,0252; DN2-NH3=0,0074; DCH4-

NH3=0,0068, DH2-Ar=0,0274; DN2-CH4=0,0071; DN2-Ar=0,0068; DAr-CH4 =0,0068; DH2-Kr=0,0229; 

DCH4-Kr=0,0147; DN2-Kr=0,0128;  DNH3-Kr=0,0029; DAr-Kr=0,0041; DNe-Kr=0,0001; DH2-Ne=0,0044; 

DN2-Ne=0,0254; DNH3-Ne=0,0101; DNe-CH4=0,018 ʩʤ
2
/ʩ [3]. 

 

 
2-ʩʫʨʝʪ. ɾʦסʘʨסʳ ʞᴅʥʝ ʪᴇʤʝʥʛʽ ʢʦʣʙʘʜʘסʳ 0.6126H2+ 0.1829N2 + 0.0339NH3 +   

0.1099CH4 + 0.0607Kr ï0.4948H2 + 0.1636N2 + 0.1557NH3 + 0.1233CH4  + 0.0626Kr; 

ʛʘʟ ʞװʡʝʩʽʥʽש ʤʦʣʷʨʣʳץ ʤʘʩʩʘסʘ ʞᴅʥʝ ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽʣʽʛʽ 

 
3-ʩʫʨʝʪ. 0.6126H2+ 0.1829N2 + 0.0339NH3 + 0.1099CH4 + 0.0607Kr ï0.4948H2 + 

0.1636N2 + 0.1557NH3 + 0.1233CH4 + 0.0626Kr; ʛʘʟ ʞװʡʝʩʽ װʰʽʥ ʜʠʬʬʫʟʠʷʥʳש ʵʬʬʝʢʪʠʚʪʽ 

ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש (ʕʂɼ) ʢʦʥʮʝʥʪʨʘʮʠʷסʘ ʪᴅʫʝʣʜʽʣʽʛʽ 



42  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

Borland Delphʽ ʪʽʣʽʥʜʝ ײץʨʳʣסʘʥ Stefan ʧʨʦʛʨʘʤʤʘʩʳ ʘʨץʳʣʳ ʝʩʝʧʪʝʣʛʝʥ 

ʜʠʬʬʫʟʠʷʥʳש ʵʬʬʝʢʪʠʚʪʽ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש (ʕʂɼ) ʩʘʥʜʳץ ʤᴅʥ ʥᴅʪʠʞʝʩʽ  

0,6ʅ2 + 0,4NH3 ï 0,5N2 + 0,5CH4: 
 

=ʵʬ

HD 0,775 ʩʤ
2
/ʩ; =ʵʬ

ND 0,503 ʩʤ
2
/ʩ; =ʵʬ

CH4D 0,481 ʩʤ
2
/ʩ; =ʵʬ

NH3D 0,067 ʩʤ
2
/ʩ. 

 

ʉʦʥʜʘʡ-ʘץ ʈ=0,101 ʄʇʘ ʞᴅʥʝ ʊ=298,0 ʂ ʙʦʣסʘʥʜʘסʳ ʢᴇʧ ʢʦʤʧʦʥʝʥʪʪʽ ʛʘʟ 

ʤʘʪʨʠʮʘʣʘʨ ʢʦʵʬʬʠʮʠʝʥʪ̔ שʦʩʧʘʩʳʥʳץ ʥʽש ʥᴅʪʠʞʝʩʽ ʪᴇʤʝʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ (ʂפʄʂ): 

 

D(1,1) = 0,77305 ;    D(1,2) = -0,00542 ;    D(1,3) = -0,00322 ; 

 

                       D(2,1) = -0,17904 ;   D(2,2) = 0,28566 ;     D(2,3) = -0,00314 ; 

 

       D(3,1) = -0,14475 ;   D(3,2) = -0,00550 ;    D(3,3) = 0,27736 ʩʤ
2
/ʩ 

 

ɸʣʳʥסʘʥ ʜʠʬʬʫʟʠʷʥʳש ʵʬʬʝʢʪʠʚʪʽ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽש ʥᴅʪʠʞʝʣʝʨʽ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʝʩʝʧʪʝʫʣʝʨʜʝ ʩʦʥʜʘʡ-ʘץ ʘʥʳץʪʘʤʘʣʳײץ ץʨʘʣ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  
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ʈɽɿʖʄɽ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʦʧʠʩʘʥʠʷ ʯʝʨʝʟ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʛʘʟʦʚʳʭ 

ʩʤʝʩʷʭ.  ʇʦʣʫʯʠʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ 

ʛʘʟʦʚʳʭ ʩʤʝʩʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʘʤʤʠʘʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

SUMMARY 

 

The article deals with the problems of describing gas components through calculation 

experiments and diffusion process in multicomponental gas.  



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  43 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ᴄʆɾ 621.11.24. 

 ᴄʃɽʋʄɽʊʊɯʂ ɸʉʇɽʂʊɯʃɽʈɯ רʓ ɾɽʃ ʕʅɽʈɻɽʊʀʂɸʉʓʅʓנʉʊɸʅɼɸפɸɿɸפ

ɾᴄʅɽ ɾɽʃ ʕʅɽʈɻɽʊʀʂɸʉʓʅʓר ɼɸʄʋʓ 
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ɸ.ʉ.ʂᴇʧʝʥʙʘʝʚʘ ï ʤʘʛʠʩʪʨ, ʘסʘ ʦץʳʪʫʰʳ (ɸʣʤʘʪʳ פ ,.ץʘʟʤʝʤץʳʟʧʫ) 

 

ɸʥʥʦʪʘʮʠʷ: ʄʘץʘʣʘʜʘ ץʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʪʘʧʰʳʣʳסʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʵʥʝʨʛʠʷ ʢᴇʟʽʥ ʪʠʽʤʜʽ ᴅʨʽ ʘʨʪʳץ ʰʳסʳʥʩʳʟ ʞʳʣʜʘʤ ᴇʥʜʽʨʫʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ 

ʙʦʣʘʪʳʥ ʤᴅʩʝʣʝʣʝʨ ץʘʨʘʩʪʳʨʳʣʜʳ. ɾʝʣ ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫ ɽʣʽʤʽʟʛʝ ʪᴅʥ ʪʘʙʠסʠ 

 שʘʣʜʳʥ ʘʣʫ ʞʦʣʜʘʨʳʥʳ שʳʥʳסʪʘʧʰʳʣʳ שʪʘʨʳ ʢᴇʨʩʝʪʽʣʽʧ, ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳץʥʜʳʣʳײץ

ʙʽʨʽ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʛʝʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʝʣʽʤʽʟʜʝ ᴇʪʝʪʽʥ ʕʂʉʇʆ-2017 ʢᴇʨʤʝʩʽʥʽש 

çɹʦʣʘʰʘץ ʵʥʝʨʛʠʷè ʘʪʪʳ ʪʘץʳʨʳʙʳʥʘ ʩʘʡ ʦʩʳ ʞײʤʳʩʪʳ ʩʦשʳʥʘ ʜʝʡʽʥ ʞʝʪʢʽʟʫʜʽש 

ʤʘשʳʟʜʳʣʳסʳ ץʘʨʘʩʪʳʨʳʣסʘʥ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʕʂʉʇʆ, ʞʝʣʢʝʥʜʽ, ʞʝʣ ʞʳʣʜʘʤʜʳסʳ, פʘʟʘץʩʪʘʥʥʳש ʙʽʨʽʥʰʽ ʞʝʣ 

ʘʪʣʘʩʳ. 

ɹʽʟʜʽש ʨʝʩʧʫʙʣʠʢʘʤʳʟʜʳש ʢᴇʧʪʝʛʝʥ ʰʘʨʫʘʰʳʣʳץʪʘʨʳ ʘʚʪʦʥʦʤʜʳ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥʳש ʢᴇʟʜʝʨʽʥ, ʩʦʥʳש ʽʰʽʥʜʝ ʢʝʟ-ʢʝʣʛʝʥ ʨʝʛʠʦʥʜʘ ʨʝʩʫʨʩʳ װʣʢʝʥ ʞʝʣ ʵʥʝʨʛʠʷʩʳʥ 

ʧʘʡʜʘʣʘʥʫסʘ ץʳʟʳסʫʰʳʣʳץ ʪʘʥʳʪʫʜʘ. ʆʣ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ʞװʡʝʣʝʨʽʥʝʥ ʢʝʡʙʽʨ 

ʰʘʨʫʘʰʣʳץʪʘʨʜʳץ שʘʰʳץ ʦʨʥʘʣʘʩʫʳʥʘ, ʞײʤʳʩʪʘʨʳʥʳש ʵʢʩʧʝʜʠʮʠʷʣʳץ ʩʠʧʘʪʪʘ  ʙʦʣʫʳʥʘ 

ʞᴅʥʝ ʦʪʳʥ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʨʝʩʫʩʪʘʨʜʳ ʪʘʨʘʪʫʜʘסʳ ʥʘʨʳץץʘ ʪᴅʫʝʣʜʽ ʙʦʣʤʘʫ ʩʝʙʝʧʪʝʨʽʥʝʥ 

ʪʫʳʥʜʘʧ ʦʪʳʨ. ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘשʘ ʞײʤʳʩ ʦʨʳʥʜʘʨʳ, ʞʘשʘ 

 ʘʥץʧʢʽʨʥ̔ʜʝ ʦʨʥʘʣʘʩװʧʢʽʨ-ʪװʪ שʳʪʪʘʨ ʧʘʡʜʘ ʙʦʣʘʜʳ. ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ʝʣʽʤʽʟʜʽסʳʣʳʤʠ ʙʘס

 ʳʥʘ, ʘʣʴʧʠʥʠʩʪʝʨʛʝסʳ ʤʘʣ ʰʘʨʫʘʰʳʣʳסʳʩʪʘʫʜʘץ ,ʳסʘ ʞʘʡʣʘʫʜʘסʪʘʨץʩʪʘʥʜʳץʘʟʘץ

ʞʝʪʢʽʟʽʣʝʜʽ. ɾʳʣʜʘʥ ʞʳʣסʘ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳײץ שʥʳ ʘʨʟʘʥʜʘʡʜʳ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʘ 

ʟᴅʨʫʣʽʢ ʞʦʡʳʣʘʜʳ. ɹʦʣʘʰʘץʪʘ ʢᴇʧʪʝʛʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʩʝʣʝʣʝʨ ʰʝʰʽʣʝʜʽ. ʕʥʝʨʛʠʷ 

ʢᴇʟʜʝʨʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʳʥʘʥ ʪʘʟʘ, ᴅʨʽ ײץʥʳ ץʳʤʙʘʪ ʝʤʝʩ ʙᴅʩʝʢʝʛʝ ץʘʙʽʣʝʪʪʽ ʪװʨʽ 

ᴅʨʪװʨʣʽ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʢᴇʧʪʝʛʝʥ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʘʨ ʞʝʣ 

ʵʥʝʨʛʝʪʠʢʘʩʳ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʘʜʳ. ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ ʤʝʤʣʝʢʝʪʪʽʢ 

çɸʫʳʣʜʳ ʢᴇʪʝʨʫ ʙʘסʜʘʨʣʘʤʘʩʳʥè ʰʝʰʫʛʝ ʙʦʣʘʜʳ; ʝʣʽʤʽʟʜʽש ᴅʨʙʽʨ ʘʣʳʩ ʪײʨסʳʥ 

ʘʫʜʘʥʜʘʨʳʥʜʘ ʘʚʪʦʥʦʤʜʳ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽ ʙʦʣʘʜʳ; ʦʣ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳʥʳש 

ᴇʨʢʝʥʜʝʫʽʥʝ, ץʘʨʘʧʘʡʳʤ ʘʫʳʣ ʘʜʘʤʜʘʨʳʥʳש ʢװʥʜʝʣʽʢʪʽ ʝשʙʝʢʪʝʨʽʥ ʞʝשʽʣʜʝʪʫʛʝ ᴅʩʝʨ ʝʪʝʜʽ. 

ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש ʥʝʛʽʟʛʽ ʘʨʛʫʤʝʥʪʽ ʵʢʦʥʦʤʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʛʽ ʞᴅʥʝ ʞʝʣ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳʥ ᴇʥʜʽʨʫʜʽש ʘʚʪʦʥʦʤʠʷʣʳʣʳסʳ. 

ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥ ʜʘʤʳʪʫʜʳש ᴅʣʝʫʤʝʪʪʽʢ ʘʩʧʝʢʪʽʩʽʥʝ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʤʳʩʘʣʜʳ 

ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ,  פʘʟʘץʩʪʘʥʜʘ 1ʤʣʥ. ʪʦʥʥʘ ʢᴇʤʽʨʜʽ ᴇʥʜʽʨʽʧ  ɾʕʉ-ʥʘ  ʧʘʡʜʘʣʘʥʫ 

ʙʘʨʳʩʳʥʜʘ 4 ʰʘʭʪʝʨʜʽש ᴇʤʽʨʽ ץʠʳʣʳʧ ʦʪʳʨסʘʥ. ʅʝʤʝʩʝ ʘʪʦʤ ʵʣʝʢʪʨ ʩʪʘʥʩʘʩʳʥ, ʢᴇʤʽʨ 

ʰʘʭʪʘʣʘʨʳʥ ʩʘʣסʘʥʜʘ ʩʦʣ ʞʝʨʛʝ ʞײʤʳʩʰʳʣʘʨʜʳש ʪײʨסʳʥ װʡʽ ʜʝ ʩʘʣʳʥʜʳ. ʉʪʘʥʮʠʷ,  

ʰʘʭʪʘ ʞʘʙʳʣסʘʥ ʢʝʟʜʝ ʘʜʘʤʜʘʨ ʞײʤʳʩʩʳʟ ץʘʣʘʜʳ. ʆʣʘʨʜʳ ʢᴇʰʽʨʫ, ʞײʤʳʩʧʝʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ, װʣʢʝʥ ץʘʨʘʞʘʪʪʳ ץʘʞʝʪ ʝʪʝʜʽ. ᴄʩʽʨʝʩʝ ʊʕʉ (ɻʈʕʉ), ɸʕʉ-ʪʝ ʽʩʪʝʡʪʽʥ  

ʞײʤʳʩʰʳʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥ ʝʨʝʢʰʝ ʘʡʪץʘʥ ʞᴇʥ; ʏʝʨʥʦʙʳʣʴ ʘʪʦʤ  ʘʧʘʪʳʥʳש 

 ʘʣ ,ץʘʥ ʞʦסʢᴇʣʝʤʜʝ ʘʣ ץʰʘʣʘʡ  ʢᴇʤʝʢʪʝʨʽʥ  ʪʦʣʳץʥʛʝ ʜʝʡʽʥ ʘװʳʟʤʝʪʢʝʨʣʝʨʽ ᴅʣʽ ʢץ

ʵʢʦʣʦʛʠʷʣʳץ ʘʛʨʝʩʩʠʚʪʽ ץʦʨʰʘסʘʥ ʦʨʪʘʜʘ ʪײʨʳʧ ʞʘʪץʘʥ ץʘʨʘʧʘʡʳʤ ʘʜʘʤʜʘʨ  (ɸʨʘʣ, 

ɹʘʡץʦשʳʨ, ʉʝʤʝʡ, ʪ.ʙ.) ʝʩʢʝ ʜʝ ʘʣʳʥʙʘʡʜʳ. 

ʆʩʳ ᴅʣʝʫʤʝʪʪʽʢ ʤᴅʩʝʣʝʣʝʨ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʵʥʝʨʛʝʪʠʢʘʥʳש ʘʣʜʳʥʜʘ ʪײʨסʘʥ ᴇʟʝʢʪʽ 

ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ [7].  

ɹʽʟʜʽש ʝʣʽʤʽʟʜʝ çפʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘסʳ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש ʜʘʤʫʳʥʳש 

 :ʘסʣ ʢʦʥʮʝʧʮʠʷʥʳ ʞʘʩʘʫײʘʙʳʣʜʘʥʜʳ. ɹץ è ʧʨʦʝʢʪʽשʜʘʨʣʘʤʘʩʳ ʢʦʥʮʝʧʮʠʷʩʳʥʳסʙʘ ץʣʪʪʳױ

 ;ʢʽʤʽת ʜʘʤʫʳè שʪʘʤʳʟ 2003 ʞʳʣʳ 857 ʥʦʤʝʨʣʽ çɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳ 25 שʢʽʤʝʪʪʽת (1

 ʩʪʘʥץʘʟʘפç שʜʘʨʣʘʤʘʩʳʥʳסʜʘʤʫ ʙʘ שʡʤrʥʳױ ʣʪʪʘʨױ ʢʽʤʝʪʽ ʤʝʥ ï ɹʽʨʽʢʢʝʥװ ʩʪʘʥץʘʟʘפ (2

ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש ʥʘʨʳסʳ ʜʘʤʫʳʥʳש ʠʥʠʮʠʘʪʠʚʘʩʳè ʘʪʪʳ 2004 ʞʳʣʳ ץʦʣ ץʦʡʳʣסʘʥ 

ʙʽʨʽʢʢʝʥ  ɾʦʙʘʣʳײץ ץʞʘʪʳ ʥʝʛʽʟ ʙʦʣʜʳ.  



44  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥ ʜʘʤʳʪʫʜʳױ שʣʪʪʳץ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʥʝʛʽʟʛʽ ʤʘץʩʘʪʳ 

 ʘʥסʦʨʰʘץ ʳʥ ʪᴇʤʝʥʜʝʪʫסʵʥʝʨʛʦʩʳʡʳʤʜʳʣʳ שʞʝʣ ʧʦʪʝʥʮʠʘʣʳ ʵʢʦʥʦʤʠʢʘʥʳ שʩʪʘʥʥʳץʘʟʘפ

ʦʨʪʘʥʳ ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ ʦʪʳʥʥʳש ʞʘשʘʨʪʳʣʤʘʡʪʳʥ ץʦʨʣʘʨʳʥ ʩʘץʪʘʧ ʞᴅʥʝ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʢʣʠʤʘʪʳʥʳש ᴇʟʛʝʨʫʽ ʪʫʨʘʣʳ ɹױױ-ʥʳש ʨʘʤʢʘʣʳץ ʂʦʥʚʝʥʮʠʷʩʳʥ, פʈ-

ʥʳש çʕʥʝʨʛʠʷʥʳ װʥʝʤʜʝʫ, ʕʣʝʢʪʨ ʵʥʝʨʛʝʪʠʢʘ ʪʫʨʘʣʳè ʟʘשʜʘʨʳ, 2010 ʞʳʣʳ ʘʨʘʣʳסʳʥʘ 

ʞᴅʥʝ ʙʦʣʘʰʘץʪʘ 2015 ʞʳʣʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʵʣʝʢʪʨ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʞװʡʝʩʽʥʽש 

ʜʘʤʫʳʥʳש ʄʝʤʣʝʢʝʪʪʽʢ ʙʘסʜʘʨʣʘʤʘʩʳ, פʘʟʘץʩʪʘʥʥʳ2015 ש ʞʳʣסʘ ʜʝʡʽʥʛʽ ʠʥʜʫʩʪʨʠʘʣʜʳ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʜʘʤʫʳ ʩʪʨʘʪʝʛʠʷʩʳʥʜʘ ʝʣʜʽש ʦʨʥʳץʪʳ ʵʢʦʣʦʛʠʷʣʳץ, ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʥʳ ᴇʥʜʽʨʫʜʽ ץʦʣʜʘʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ.  

 

 
 

1-ʩʫʨʝʪ. ɾʝʣ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʩʳ 

 

 ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש ʜʘʤʫʳʥʳױ שʣʪʪʳץ ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʽʥʜʝʪʪʝʨʽ: 

  ;ʘʣʘʫסʧʦʪʝʥʮʠʘʣʳʥ ʙʘ ץʞʝʣ ʵʥʝʨʛʝʪʠʢʘʣʳ שʩʪʘʥʥʳץʘʟʘפ (1 

 2) ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש ʜʘʤʫʳʥʳש ʥʦʨʤʘʪʠʚʪʽ ץײץʳץʪʳץ ʙʘʟʘʩʳʥ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ  

ʩʘʷʩʘʪʳʥ ץʘʣʳʧʪʘʩʪʳʨʫ; 

3) 2020 ʞʳʣסʘ ʜʝʡʽʥʛʽ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש ʜʘʤʫ ʞʦʩʧʘʨʳʥ ʞʘʩʘʫ ʞᴅʥʝ ʽʩʢʝ ʘʩʳʨʫ; 

4) ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳס שʳʣʳʤʠ-ʪʝʭʥʠʢʘʣʳץ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ʙʘʟʘʩʳʥ ʩʦʥʳʤʝʥ ץʦʩʘ, 

ʞʝʣ ʤʘʰʠʥʘ ʞʘʩʘʫ ʩʘʣʘʩʳʥ.  

5) ɾʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש ʜʘʤʫ ʩʘʣʘʩʳʥʜʘסʳ ʭʘʣʳץʘʨʘʣʳץ ʩʝʨʽʢʪʝʩʪʽʢ. 

 ʳ ʘʫʳʣסʪʘץʘʰʳץ -ʙʽʨʽ שʪʘʨʜʳץʨʘײʘʪʳʩʪʳ ʩץ ʪʘʨʳʥʘץʘʡʤʘ ץʙʘʨʣʳ שʩʪʘʥʥʳץʘʟʘפ 

ʪײʪʳʥʫʰʳʣʘʨʳʥ ʵʥʝʨʛʠʷʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʘץʩʪʘʥʥʳש ʘʡʪʘʨʣʳץʪʘʡ 

 ʳ, ʩʠʨʝʢסʘʟʜʳ שʳʥʳסʳʟʜʳסʪʳ שʳʥʜʘʨʜʳסʨײʳ ʪסʣʢʝʥ ʪʝʨʨʠʪʦʨʠʷʩʳ ʞᴅʥʝ ʩʝʣʦʣʘʨʜʘװ

ʦʨʥʘʣʘʩʫʳ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʪʘʩʤʘʣʜʘʫ װʰʽʥ, ʞʫʳץʪʘʧ ʘʣסʘʥʜʘ 360 000 ʢʤ ײץʨʘʡʪʳʥ 

ʵʣʝʢʪʨ ʞʝʣʽʣʝʨʽʥ ʪʘʨʪʫסʘ ʪʫʨʘ ʢʝʣʝʜʽ. תʣʢʝʥ ץʘʰʳץʪʳץʪʘסʳ ʵʣʝʢʪʨ ʞʝʣʽʣʝʨʽ ʘʨץʳʣʳ 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥ ʪʘʩʳʤʘʣʜʘסʘʥʜʘ, ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳ ײץʥʳʥʘʥ ʝʣʝʫʣʽ ʪװʨʜʝ 50% ʘʨʪʘʜʳ. 

ʉʘʨʘʧʰʳʣʘʨʜʳש ʙʘסʘʣʘʫʳ ʙʦʡʳʥʰʘ ʘʣʳʩʪʘסʳ ʪײʪʳʥʫʰʳʣʘʨ װʰʽʥ ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʥʳ 

ʪʘʩʤʘʣʜʘʫʜʳש ʥʘץʪʳ ײץʥʳ  5 ʮʝʥʪ /ʢɺʪ ʩʘץ-סʘ ʜʝʡʽʥ ʞʝʪʫʽ ʤװʤʢʽʥ, ʙײʣ ץʘʰʳץʪʘסʳ ʘʟʜʘסʘʥ 

ʪײʪʳʥʫʰʳʣʘʨʜʳ ʵʥʝʨʛʠʷʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʪʠʽʤʩʽʟ ʝʪʝʜʽ. פʘʰʳץʪʘסʳ ʪײʪʳʥʫʰʳʣʘʨʜʳ 

ʵʥʝʨʛʠʷʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ʘʣʴʪʝʨʥʘʪʠʚʘʩʳ ʞʘשʘʨʳʧ ʪײʨʘʪʳʥ 

ʵʥʝʨʛʝʪʠʢʘ ʢᴇʟʽ  ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʕʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʤʝʥ ʦʙʲʝʢʪʽʣʝʨ ʤʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʣʘʩʪʘʥʫʳ ʪʫʨʘʣʳ ʤᴅʩʝʣʝ ᴇʟ 

ʘʣʜʳʥʘ ʙᴇʣʝʢ. ʂᴇʤʽʨʣʽ ʵʥʝʨʛʝʪʠʢʘסʘ ʩװʡʝʥʫ ʪײʨסʳʥʜʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʞᴅʥʝ ץʦʨʰʘסʘʥ 

ʦʨʪʘסʘ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ. פʘʟʘץʩʪʘʥʜʘסʳ ʢᴇʤʽʨ ʞʘסʘʪʳʥ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳʥʳש ʪװʪʽʥʜʽ 

ʛʘʟʜʘʨʳʥʜʘסʳ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨʜʘʥ ʙʽʨʥʝʰʝ 

ʨʝʪ ʘʩʳʧ ʪװʩʝʜʽ. ʕʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʜʳש ʘʪʤʦʩʬʝʨʘסʘ ʙᴇʣʝʪʽʥ ʟʠʷʥʜʳ ʟʘʪʪʘʨ ץʘʣʜʳץʪʘʨʳ  

ʞʳʣʳʥʘ 1 ʤʣʥ ʪʦʥʥʘʜʘʥ ʘʩʩʘ, ʘʣ ʣʘʩʪʘʡʪʳʥ  ʟʘʪʪʘʨʜʳש ʞʘʣʧʳ ʢᴇʣʝʤʽ 11 ʤʣʥ. ʪʦʥʥʘʥʳ 

 ʳ ʢᴇʤʽʨסʩʪʘʥʜʘץʘʟʘפ ʘʣʘʫʣʘʨʳ ʙʦʡʳʥʰʘסʪʘʧ ʙʘץʞʫʳ שʨʘʡʜʳ. ʉʘʨʘʧʰʳʣʘʨʜʳײץ



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  45 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ʵʥʝʨʛʝʪʠʢʘʩʳʥʳץ שʦʨʰʘסʘʥ  ʦʨʪʘסʘ ʢʝʣʪʽʨʝʪʽʥ ʟʠʷʥʜʳסʳ ײץʥʳ 7,7ʪʝשʛʝ/ʢɺʪ ʩʘסʘʪʪʳ ײץʨʘʧ, 

ʵʣʝʢʪʨ ʵʥʝʨʛʠʷʩʳʥʳש ᴇʟ ײץʥʳʥʘʥ  ʘʩʳʧ ʪװʩʝʜʽ. ʆʩʳʣʘʡʰʘ, ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʢᴇʤʽʨʣʽ ɾʕʉ 

ʞʘʩʘʡʪʳʥ ʵʢʦʣʦʛʠʷʣʳץ ᴅʩʝʨʽʥ ʪᴇʤʝʥʜʝʪʫ ʞʘʡʳʥʜʘסʳ ʩײʨʘץ ᴇʪʢʽʨ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɾʳʣʫ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʣʘʨʳ פʘʟʘץʩʪʘʥʜʘסʳ ʞʘʥʫ ᴇʥʽʤʜʝʨʽʥ ʙᴇʣʝʪʽʥ ʥʝʛʽʟʛʽ ʢᴇʟʜʝʨʜʽש 

ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʩʝʢʪʦʨʜʳװ שʣʝʩʽ פʘʟʘץʩʪʘʥʜʘסʳ ʞʘʥʫ ᴇʥʽʤʜʝʨʽʥʽײץ 43% שʨʘʡʜʳ. 

2010 ʞʳʣʜʘʨסʘ ץʘʨʘʡ ʵʥʝʨʛʦʩʝʢʪʦʨʜʳש ʞʘʥʫ ᴇʥʽʤʜʝʨʽʥʽש ʢᴇʣʝʤʽ 1990 ʞʳʣrס  ʜʝשʛʝʡʜʝʥ 

ʘʩʘʜʳ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʵʥʝʨʛʦʩʝʢʪʦʨʜʳש ʞʘʥʫ ᴇʥʽʤʜʝʨʽʥʝʥ ʙᴇʣʽʥʝʪʽʥ ץʘʣʜʳץʪʘʨʳʥ 

ʘʟʘʡʪʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʫʜʘ, ʙײʣ ʛʝʥʝʨʘʮʠʷʣʘʫʰʳ ץʫʘʪʪʘʨʜʳײץ שʨʳʣʳʤʳʥ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʷʣʘʫ, ʵʥʝʨʛʦʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʵʥʝʨʛʠʷʥʳש ʞʘשʘʨʪʳʣʘʪʳʥ ʢᴇʟʜʝʨʽʥ 

 .ʦʣʜʘʥʫʜʳ ʘʨʪʪʳʨʫ ʝʩʝʙʽʥʝʥ ʦʨʳʥʜʘʣʘʜʳץ

ɾʝʣ ײץʨʳʣסʳʣʘʨʳʥʳש ʪʠʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʝʥ ʦʣʘʨʜʳײץ שʥʳʥ ʢʝʤʽʪʫʛʝ ʙʘʡʣʘʥʳʩʪʳ 

ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʜʘסʳ ʞʝʪʽʩʪʽʢʪʝʨ, ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥ ץʦʣʜʘʥʫ ʤʘʩʰʪʘʙʪʘʨʳʥ ʞᴅʥʝ 

ʪʘʨʪʳʤʜʳʣʳסʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ᴅʣʝʤʥʽ60 ש ʤʝʤʣʝʢʝʪʽʥʽש ʵʣʝʢʪʨ 

ʵʥʝʨʛʝʪʠʢʘ ʩʘʣʘʩʳʥʜʘ ɾʕʉ ʙʘʨ. ᴄʣʝʤʥʽ43 ש ʝʣʽʥʜʝ ʞʫʳץ ʘʨʘʜʘסʳ ʞᴅʥʝ ʦʨʪʘʰʘ ʪᴇʪʝʥʰʝ 

ʧʝʨʩʧʝʢʪʠʚʘʩʳʥʜʘ ʞװʟʜʝʛʝʥ ʞᴅʥʝ ʤʳשʜʘסʘʥ ʤɺʪ ץʫʘʪʪʳ ײץʨʳʣסʳʣʳ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥ 

ʜʘʤʳʪʫʜʳױ  שʣʪʪʳץ ʙʘסʜʘʨʤʘʣʘʨʳ ʞʘʩʘʣסʘʥ. ɹʘסʜʘʨʣʘʤʘʥʳש ʜʝʨʝʢʪʝʨʽ, ʝʨʝʞʝʛʝ ʩʘʡ, ʞʝʣ 

ʵʥʝʨʛʝʪʠʢʘʩʳʥ ײץʨʫʜʳש ᴇʟʽʥʜʽʢ ʙʘסʘʩʳʥ ʜʘʤʳʪʫʤʝʥ ץʘʪʘʨ ʞװʨʝʜʽ, ʙײʣ ʞʝʨʛʽʣʽʢʪʽ ʤʘʰʠʥʘ 

ʞʘʩʘʫ ʟʘʫʳʪʪʘʨʳʥʜʘ ʞʝʣ ײץʨʳʣסʳʣʘʨʳʥ ʞʘʩʘʧ ʞᴅʥʝ ʦʣʘʨʜʳײץ שʥʳʥ ʘʨʟʘʥʜʘʪʫסʘ 

  .ʩʽʥʜʽʨʽʣʝʜʽװʤʪʳʣʫʤʝʥ ʪײ

ʂʘʟʩʝʣʴʵʥʝʨʛʦʧʨʦʝʢʪ ʞװʨʛʽʟʛʝʥ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩʦʥʳʤʝʥ ʙʽʨʛʝ Energieteam (ɻʝʨʤʘʥʠʷ) 

ʢʦʤʧʘʥʠʷʣʘʨʳʥʳש ʟʝʨʪʪʝʫʣʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳ ʞᴇʥʽʥʜʝʛʽ ʇʈʆʆʅ ʞʦʙʘʩʳ 

ʘʷʩʳʥʜʘ פʘʟʘץʩʪʘʥʜʘסʳ ʽʨʽ ɾʕʉ-ʳʥ ʩʘʣʫ װʰʽʥ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʘʫʜʘʥʜʘʨʳʥʳש ʪʽʟʽʤʽ 

ᴅʟʽʨʣʝʥʜʽ. ɾʕʉ װʰʽʥ ʘʫʜʘʥʜʘʨ ʞʝʣʜʽש ʦʨʪʘʰʘ ʞʳʣʜʳץ ʞʳʣʜʘʤʜʳסʳ ʞᴇʥʽʥʜʝʛʽ 

ʤʝʪʝʦʩʪʘʥʮʠʷʣʘʨʜʳש ʢᴇʧ ʞʳʣʜʳץ ʤᴅʣʽʤʝʪʪʝʨʽ, פʘʟʘץʩʪʘʥ ʪʝʨʨʠʪʦʨʠʷʩʳʥ WASP 

ʙʘסʜʘʨʣʘʤʘʩʳ ʙʦʡʳʥʰʘ ᴄʣʝʤʜʽʢ ʞʝʣ ʘʪʣʘʩʳʥʳש ʤᴅʣʽʤʝʪʪʝʨʽʥ ʞᴅʥʝ NASA ʪʦʧʦʛʨʘʬʠʷʣʳץ 

ʤʦʜʝʣʽʥʽש ʜʝʨʝʢʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʢʝʣʝʩʽ ʬʘʢʪʦʨʣʘʨʜʳ ʝʩʢʝʨʽʧ 

ʘʥʳץʪʘʣʜʳ. 

1. ɾʕʉ-ʥʘʥ ץʫʘʪʪʳ ʙʝʨʫʛʝ ʘʨʥʘʣסʘʥ ʧʦʜʩʪʘʥʮʠʷʣʘʨ ʤʝʥ ʵʣʝʢʪʨ ʪʘʩʳʤʘʣʜʘʫ 

ʞʝʣʽʣʝʨʽʥʽש ʞʘץʳʥʜʳסʳ; 

2. ɾʘשʘ ʵʥʝʨʛʦʢᴇʟʜʝʨʜʝʥ ץʘʞʝʪʪʽʣʽʢʪʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʵʣʝʢʪʨ 

  ;ʙʘʨ ʙʦʣʫʳ שʳʰʪʘʨʜʳסʘʙʳʣʜʘץ

3. ʈʝʣʴʝʬʪʽש ʳסשʘʡʣʳʣʳסʳ ʞᴅʥʝ ʘʡʤʘץʪʳש ʙʠʽʢʪʽʛʽ; 

4. ʂᴇʣʽʢ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʳʥʳש ʙʦʣʫʳ; 

5. ɾʕʉ ײץʨʳʣʳʩʳʥ ʩʘʣʫ ʤװʤʢʽʥʜʽʛʽ; 

6. ɾʕʉ ײץʨʳʣʳʩʳʥ ʩʘʣʫʜʳ ʘʣʜʳʥ-ʘʣʘ ʦʡʣʘʩʪʳʨʫ ʳץʪʠʤʘʣʜʳסʳ; 

ʊʝʛʽʥ ʞʝʣʜʽש ʵʥʝʨʛʠʷʩʳʥ ʽʩ ʞװʟʽʥʜʝ ץʦʣʜʘʥʫ ʧʝʨʩʧʝʢʪʠʚʘʩʳʥ ʪװʩʽʥʝ ʦʪʳʨʳʧ, 

ʈʝʩʧʫʙʣʠʢʘ װʢʽʤʝʪʽ ʙʽʨʥʝʰʝ ʙʘסʜʘʨʣʘʤʘ ץʘʙʳʣʜʘʜʳ. 

 ʳʣʤʘʡʪʳʥ ʵʥʝʨʛʦʨʝʩʫʨʩʪʘʨʜʳץʳ ʩʘʨסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 1995-2000 ʞʳʣץʘʟʘפ .1

ʵʥʝʨʛʦʙʘʣʘʥʩץʘ ʪʘʨʪʫ ʙʘסʜʘʨʣʘʤʘʩʳ. 

2. ʕʥʝʨʛʝʪʠʢʘ ʄʠʥʠʩʪʨʣʽʛʽʥʽ26.04.1997 ש ʞʳʣסʳ ˉ 124 çʕʥʝʨʛʠʷʥʳש ʞʘשʘʨʪʳʣʘʪʳʥ 

ʢᴇʟʜʝʨʽʥ ʤʝשʛʝʨʫ ʤʝʥ ʠʥʚʝʩʪʠʮʠʷ ʪʘʨʪʫ ʩʘʣʘʩʳʥʜʘסʳ ʙʽʨʝʛʝʡ ʪʝʭʥʠʢʘʣʳץ ʩʘʷʩʘʪʪʳ ʞװʨʛʽʟʫ 

ʪʫʨʘʣʳè ʙײʡʨʳסʳ.  

3. 1998 ʞʳʣʳ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʙʶʜʞʝʪ ʪʫʨʘʣʳ ʟʘשʳʥʳ36 ש-ʙʘʙʳʥʜʘ 

 ʛʝשʜʘʤʫʳʥʘ 200ʤʣʥ. ʪʝ שʨʣʽ ʝʤʝʩ ʵʥʝʨʛʝʪʠʢʘʥʳװʘʨʘʪʳʥ ʞᴅʥʝ ʜᴅʩʪשʘʡʪʳʤʜʳ ʥʝʛʽʟʜʝ ʞʘץ

ʙᴇʣʫʜʽ ץʘʨʘʩʪʳʨʜʳ. 

4. ʕʥʝʨʛʠʷʥʳ װʥʝʤʜʝʫ ʞᴅʥʝ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʵʥʝʨʛʠʷ ʙʘʣʘʥʩʳʥʘ 

ʞʘשʘʨʘʪʳʥ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥ ʪʘʨʪʫ ʞᴇʥʽʥʜʝʛʽ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʵʥʝʨʛʝʪʠʢʘ, 

ʠʥʜʫʩʪʨʠʷ ʞᴅʥʝ ʩʘʫʜʘ ʄʠʥʠʩʪʨʣʽʛʽ 1999 ʞʳʣʳ  ץʘʙʳʣʜʘסʘʥ ʙʘסʜʘʨʣʘʤʘ. 

ʂᴇʧʪʝʛʝʥ סʳʣʳʤʠ ײʞʳʤʜʘʨ ʤʝʥ ʞʝʢʝ ʪײʣסʘʣʘʨ, ʨʝʩʧʫʙʣʠʢʘʜʘסʳ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʣʳץ 

ᴇʥʜʽʨʽʩʪʽש ʜʘʤʫ ʤʘשʳʟʜʳʣʳסʳʥ ʩʝʟʽʥʽʧ װʣʢʝʥ ʪʘʣʧʳʥʳʩʧʝʥ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש 

ʤᴅʩʝʣʝʣʝʨʽʥ ʟʝʨʪʪʝʫʤʝʥ ʘʡʥʘʣʳʩʳʧ, ʙʝʣʛʽʣʽ ʙʽʨ ʥᴅʪʠʞʝʣʝʨʛʝ ʞʝʪʫʜʝ (פʘʟʘץ ʤʝʤʣʝʢʝʪʪʽʢ 

 ץʘʟʘפ ,ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ ʵʥʝʨʛʝʪʠʢʘ ʞᴅʥʝ ʙʘʡʣʘʥʳʩ ʠʥʩʪʠʪʫʪʳ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ



46  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

ʵʥʝʨʛʝʪʠʢʘ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳ, ɸʫʳʣ ʰʘʨʫʘʰʳʣʳץ ʪʝʭʥʠʢʘ, ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ 

  .(.çɸʟʠʷʵʥʝʨʛʦʧʨʦʝʢʪʤʦʥʪʘʞè ʞᴅʥʝ ʪ.ʙ פʋ, ɾɸױʘʟפ

 ʪʽʢʝʣʝʡ ᴅʨʝʢʝʪʪʝʨʽʥʝ שʞʦʙʘʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫʜʳ ץʳ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʣʳסʩʪʘʥʜʘץʘʟʘפ

ʢʝʣʝʩʽʣʝʨʜʽ ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. 1997 ʞʳʣʳ ץʘʟʘʥʜʘ ɸʣʤʘʪʳ ץʘʣʘʩʳʥʜʘ װʢʽʤʝʪ ʤװʰʝʣʝʨʽ 

ʞᴅʥʝ ʧʘʨʣʘʤʝʥʪ ʜʝʧʫʪʘʪʪʘʨʳʥʳץ שʘʪʳʩʫʳʤʝʥ çʕʥʝʨʛʠʷʥʳש ʞʘשʘʨʪʳʣʘʪʳʥ ʢᴇʟʜʝʨʽ 

ʙʦʡʳʥʰʘ ʘʡʤʘץʪʳץ ʽʩʢʝʨʣʽʢ ʢʝʟʜʝʩʫè ʘʪʪʳ ʭʘʣʳץʘʨʘʣʳץ ʬʦʨʫʤ ᴇʪʪʽ. ʆשʪװʩʪʽʢ פʘʟʘץʩʪʘʥ 

ʦʙʣʳʩʳʥʳש ʂʝʥʪʘʫ ץʘʣʘʩʳʥʜʘ 2003 ʞʳʣʳ תʥʜʽʩʪʘʥ ʢʦʤʧʘʥʠʷʩʳʤʝʥ ʙʽʨʛʝ ᴅʨץʘʡʩʳʩʳʥʳש 

 ʘʨ ʪʘʫʣʘʨʳסשʫʘʪʳ 1ʤɺʪ ʝʢʽ ʞʝʣ ʩʪʘʥʮʠʷʩʳʥ ʩʘʣʫ ʞʦʩʧʘʨʣʘʥʜʳ. 2005 ʞʳʣʳ ɾʦץ

ʘʫʜʘʥʳʥʜʘ 5ʤɺʪ ʙʽʨ (ɾʕפ) ʞʝʣ ʵʣʝʢʪʨ ײץʨʳʣסʳʩʳʥ ʩʘʣʫ ʞʦʙʘʣʘʥʜʳ. ɾʦʙʘ ɹʽʨʽʢʢʝʥ 

 .ʪʽʣʫʜʝװʦʣʜʘʫʳʤʝʥ ʽʩʢʝ ʘʩʘʜʳ ʜʝʧ ʢץ שʜʘʨʣʘʤʘʩʳʥʳסɼʘʤʫ ʙʘ שʡʳʤʳʥʳױ ʣʪʪʘʨױ

ɸʣʤʘʪʳ ץʘʣʘʩʳʥʜʘ 2006 ʞʳʣʜʳ3 ש ʘץʧʘʥʳʥʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ʕʥʝʨʛʝʪʠʢʘ ʞᴅʥʝ ʙʠʦʨʝʩʫʨʩʪʘʨ ʤʠʥʠʩʪʨʣʽʛʽʥʜʝ פʘʟʘץʩʪʘʥʜʘסʳ ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳʥʳש 

ʜʘʤʫʳ ʞᴇʥʽʥʜʝʛʽ ʞײʤʳʩʰʳ ʪʦʧʪʳש ʙʽʨʽʢʢʝʥ ʙʘʩ ץʦʩʫʳ ᴇʪʪʽ. 

ϧʘʟʘϨʩʪʘʥʜʘϤʳ ʙʽʨʽʥʰʽ ʞʝʣ ʘʪʣʘʩʳ ɸʩʪʘʥʘʜʘ 2009 ʞʳʣʜʳץ 21 שʘʟʘʥʳʥʜʘ ɹױױ ɼʘʤʫ 

ʙʘסʜʘʨʣʘʤʘʩʳ נʘʣʘʤʜʳץ ʵʢʦʣʦʛʠʷʣʳץ ץʦʨ ʤʝʥ פʈ ʕʥʝʨʛʝʪʠʢʘ ʞᴅʥʝ ʤʠʥʝʨʘʣʜʳ ʨʝʩʫʨʩʪʘʨ 

ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʙʽʨʣʝʩʢʝʥ çפʘʟʘץʩʪʘʥ - ʞʝʣ ʵʥʝʨʛʝʪʠʢʘʩʳ ʥʘʨʳסʳʥ ʜʘʤʳʪʫ ʙʘʩʪʘʤʘʩʳè 

ʘʪʪʳ ʞʦʙʘʩʳʥʳש ʘʷʩʳʥʜʘ פʘʟʘץʩʪʘʥʥʳש ʙʽʨʽʥʰʽ ʞʝʣ ʘʪʣʘʩʳʥʳש ʪײʩʘʫʢʝʩʝʨʽ ᴇʪʪʽ.  

çϧʘʟʘϨʩʪʘʥʥʳϬ ʙʽʨʽʥʰʽ ʞʝʣ ʘʪʣʘʩʳ ʜʝʛʝʥʽʤʽʟ - ʪʘשʜʘʧ ʘʣסʘʥ ʞʝʨʜʝʛʽ ʞʝʣʜʽש 

ʞʳʣʜʳץ ʦʨʪʘʰʘ ʞʳʣʜʘʤʜʳסʳ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʢʘʨʪʘ. 

ʉʦʥʳש ʘʨץʘʩʳʥʜʘ ʵʣʝʢʪʨ ץʫʘʪʳʥ ʘʣʫ װʰʽʥ ʝʣʜʽש ʪװʨʣʽ ᴇשʽʨʣʝʨʽʥʜʝ ʞʝʣʜʽץ שʫʘʪʳʥ 

ʧʘʡʜʘʣʘʥʫ ʤװʤʢʽʥʜʽʛʽʥ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳè.  ɾʝʣ ʘʪʣʘʩʳʥʘ ʩᴅʡʢʝʩ, פʘʟʘץʩʪʘʥ ʘʫʤʘסʳʥʳש 

50 ʤʳש ʰʘʨʰʳ ʤʝʪʨʜʝʥ ʘʩʪʘʤ ʘʫʤʘסʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʞʝʣ ᴅʣʝʫʝʪʽ ʙʘʨ, ʦʥʳ ʪʝʦʨʠʷʣʳץ 

ʪײʨסʳʜʘ ʞʳʣʳʥʘ 900 ʤʳש ɻʠʛʘɺʘʪʪ - ʩʘסʘʪ ʵʣʝʢʪʨ ץʫʘʪʳʥ ʘʣʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ 

[6]. 

 .ʘʥסʘʙʳʣʜʘʥץ ʰʝ ʙʦʣʳʧװʢᴇʨʤʝʣʝʨ ʙʶʨʦʩʳʥʘ 1997 ʞʳʣʳ ʤ ץʘʨʘʣʳץʩʪʘʥ ʍʘʣʳץʘʟʘפ

ɽʣʽʤʽʟ ʪᴅʫʝʣʩʽʟ ʤʝʤʣʝʢʝʪ ʨʝʪʽʥʜʝ 2005 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʪװʨʣʽ ʢᴇʨʤʝʣʝʨʛʝ ץʘʪʳʩʳʧ ʢʝʣʝʜʽ. 

ɽʣʽʤʽʟʜʝʛʽ ʘʪʘʣʤʳʰ ʢᴇʨʤʝ 2017 ʞʳʣʜʳ10 ש-ʤʘʫʩʳʤʳ ʤʝʥ 10-ץʳʨʢװʡʝʢ ʘʨʘʣʳסʳʥʜʘ 

ᴇʪʧʝʢ. פʘʟʘץʩʪʘʥʜʘ 2017 ʞʳʣʳ ᴇʪʝʪʽʥ ʢᴇʨʤʝʛʝ 100-ʛʝ ʪʘʨʪʘ ʝʣ, 10-סʘ ʞʫʳץ ʭʘʣʳץʘʨʘʣʳץ 

 ʳʪʪʘסʨʣʽ ʙʘװʢᴇʨʤʝ ʝʢʽ ʪ ץʘʨʘʣʳץʍʘʣʳ .ץʘʪʳʩʧʘץ ʡʳʤ ʞᴅʥʝ 5 ʤʠʣʣʠʦʥʥʘʥ ʘʩʪʘʤ ʘʜʘʤײ

ᴇʪʢʽʟʽʣʝʜʽ. ʆʥʳש ʙʽʨʽ ð çᴄʣʝʤʜʽʢ ᴅʤʙʝʙʘʧ ʢᴇʨʤʝè, ʝʢʽʥʰʽʩʽ çʕʂʉʇʆ ð ʭʘʣʳץʘʨʘʣʳץ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʢᴇʨʤʝè. ʕʂʉʇʆ-2017 ʢᴇʨʤʝʩʽ 100 ʛʝʢʪʘʨ ʘʫʤʘץץʘ ʦʨʥʘʣʘʩʳʧ, ʦʥʜʘ 97 

ʧʘʚʠʣʴʦʥ ʙʦʣʤʘץ. 

ɸʫʤʘץʪʳש ʢᴇʨʤʝʜʝʥ ʢʝʡʽʥ ʧʘʡʜʘʣʘʥʫʳʥ ʙʽʨʥʝʰʝ ʙᴇʣʽʢʢʝ ʙᴇʣʽʧ ʪʘʩʪʘʜʳץ. ɹʽʨʽʥʰʽʜʝʥ, 

ʘʫʤʘץʪʳש ʙʽʨ ʙᴇʣʽʛʽ çɹʦʣʘʰʘץ ʵʥʝʨʛʠʷʩʳè ʪʘץʳʨʳʙʳ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ʟʝʨʪʭʘʥʘ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɽʢʽʥʰʽ ʙᴇʣʽʛʽ ʂʦʥʛʨʝʩʪʝʨ ʩʘʨʘʡʳ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ, ʷסʥʠ, ʤײʥʜʘ 

ʝʣʦʨʜʘ סʘʥʘ ʝʤʝʩ, פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʽʩʢʝʨʣʽʢ ᴇʤʽʨ ʦʨʜʘʩʳ - ʙʠʟʥʝʩ ʦʨʪʘʣʳץʪʘʨʳ 

ʙʦʣʤʘץ. ɸʫʤʘץʪʳװ שʰʽʥʰʽ ʙᴇʣʽʛʽ ʤʫʥʠʮʠʧʘʣʜʳ ץʘʞʝʪʪʽʣʽʢʪʝʨʛʝ ʙʝʨʽʣʝʜʽ. ʗסʥʠ, ʤײʥʜʘ 

ʪװʨʣʽ ʽʩ-ʰʘʨʘʣʘʨ ᴇʪʽʧ ʦʪʳʨʘʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʪʘשʜʘʣסʘʥ ʪʘץʳʨʳʧ çɹʦʣʘʰʘץ ʵʥʝʨʛʠʷʩʳʥè 

ʦʜʘʥ ᴅʨʽ ʜʘʤʳʪʫסʘ ʘʨʥʘʣʘʜʳ. 

2012 ʞʳʣʜʳ28 ש ʤʘʫʩʳʤʳʥʜʘ ɸʩʪʘʥʘʜʘ çɹʦʣʘʰʘץ ʵʥʝʨʛʠʷʩʳ. נʘʣʘʤʰʘʨʜʳש ʪײʨʘץʪʳ 

ʜʘʤʫʳè ʍʘʣʳץʘʨʘʣʳץ ʩʠʤʧʦʟʠʫʤʳ ᴇʪʪʽ. 

ʉʠʤʧʦʟʠʫʤʥʳש ʙʘʩʪʳ ʤʘץʩʘʪʳ ï סʘʣʘʤʰʘʨʜʳש ʥʘʟʘʨʳʥ פʘʟʘץʩʪʘʥʥʳש EXPO-2017 

ʢᴇʨʤʝʩʽʥʝ ʪʘשʜʘʣסʘʥ çɹʦʣʘʰʘץ ʵʥʝʨʛʠʷʩʳè ʪʘץʳʨʳʙʳʥʘ ʘʫʜʘʨʫ. ʉʠʤʧʦʟʠʫʤסʘ 

 ,ʥʝʤʜʝʫװ ᴇʟʛʝʨʫʽè, çʕʥʝʨʛʠʷʥʳ שʪʳʥʫ ʞᴅʥʝ ʢʣʠʤʘʪʪʳײʘʪʳʩʫʰʳʣʘʨ çʕʥʝʨʛʠʷʥʳ ʪץ

ʵʥʝʨʛʠʷʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫè ʪʘץʳʨʳʧʪʘʨʳ ʙʦʡʳʥʰʘ ʧʽʢʽʨ ʘʣʳʩʳʧ, ʪײʨʘץʪʳ ᴅʨʽ 

ʙʘʣʘʤʘʣʳ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʥ ʘʨʪʪʳʨʫ ʞʦʣʜʘʨʳʥʘ ʪʘʣʜʘʫ ʞʘʩʘʜʳ. ʊʘʫʩʳʣʤʘʡʪʳʥ, װʥʝʤʽ 

ʞʘשʘʨʳʧ ʪײʨʘʪʳʥ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽ ʨʝʪʽʥʜʝ, ʩʫ, ʞʝʣ, ʢװʥ, ʪ.ʙ. ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽ 

 ʘʥץʝʣʦʨʜʘ ʦʨʥʘʣʘʩ שʩʪʘʥʥʳץʘʟʘפ - ʳʨʳץ ʳ ʙʽʨסʪʘ שᴇʟʝʢʪʽʣʽʛʽʥʽ שʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʥʳץ

ʦʨʪʘʣʳץ ʙᴇʣʽʛʽʥʜʝ ʞʳʣʳʥʘ 300 ʢװʥ ʙʦʡʳ ʂװʥ ʥײʨʳʥ ʪᴇʛʽʧ ʪײʨʘʜʳ. ʉʦʥʜʘʡ-ʘץ, ʤײʥʜʘ ʞʠʽ 

ʜʘʣʘʣʳץ ʞʝʣ ʩʦסʘʜʳ. ʉʦʥʜʳץʪʘʥ, ʘʪʘʣסʘʥ ʘʫʤʘץ ᴇʟʽʥ ʞʘשʘʨʪʳʣסʘʥ ʵʥʝʨʛʠʷ ʢᴇʟʜʝʨʽʤʝʥ 

ʪʦʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʨ ʝʜʽ. 



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  47 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ʍʘʣʳץʘʨʘʣʳץ ɽʍʈʆ-2017 ʂᴇʨʤʝʩʽʥʽש ɸʩʪʘʥʘʜʘ ᴇʪʢʽʟʽʣʫʽ ʤʝʤʣʝʢʝʪ ʵʢʦʥʦʤʠʢʘʩʳʥʳש, 

ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʪʫʨʠʩʪʽʢ ʢʣʘʩʪʝʨʜʽש ʜʘʤʫʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ʠʤʧʫʣʴʩ ʙʝʨʝʜʽ. ɽʣʽʤʽʟʛʝ ʢʝʣʝʪʽʥ 

ʰʝʪʝʣʜʽʢ ץʦʥʘץʪʘʨʜʳװ שʣʢʝʥ ʢᴇʧʽʨʽ ʪʫʨʠʩʪʽʢ ʩʘʣʘʥʳ ʞʘʥʜʘʥʜʳʨʳʧ, ʕʂʉʇʆ ʢᴇʨʤʝʩʽ 

 שʘ ʪʝʭʥʦʣʦʛʠʷʥʳשʳʣʳʤ ʤʝʥ ʞʘס ʣײʳʟʫʜʘ. ɹסʪʫ ץʫʰʳʣʳסʳʟʳץ ᴇʟʽʥʜʝ ʦʨʘʩʘʥ שʘʟʽʨʜʽץ

ʜʘʤʫʳʥʘ ʞʘשʘ ʩʝʨʧʽʥ ʙʝʨʝʪʽʥ פʘʟʘץʩʪʘʥ װʰʽʥ ʽʨʽ ʠʤʠʜʞʜʽʢ ʞʦʙʘ. çɽʍʈʆ-2017 

ʢᴇʨʤʝʣʝʨʽʥʜʝ ʙʘʨʣʳץ ʤʝʤʣʝʢʝʪʪʝʨ ᴇʟʜʝʨʽʥʽש ʪʘשʜʘʫʣʳ ʪʝʭʥʦʣʦʛʠʷʣʳס ,ץʳʣʳʤʠ ʞᴅʥʝ 

ʤᴅʜʝʥʠ ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. ʆʣʘʨ ʞʘᴃʘʥʜʳץ ʜʘʤʫʜʳש ʞʘשʘ ʢװʥ ʪᴅʨʪʽʙʽʥ 

 ʘʥ ʝʣʜʝʨʜʝʥסʪʘʨʜʘʥ ʦʥʜʘץʨʣʳײץ ץʘ ʙʘʨʣʳסʥʜʘʡ ʰʘʨʘʣʘʨײʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʄץ

ʤʠʣʣʠʦʥʜʘסʘʥ ʘʜʘʤʜʘʨ ʢʝʣʝʜʽ. ɸʩʪʘʥʘʥʳש ʙᴅʩʝʢʝʣʝʩʪʽʢ ʢװʨʝʩʪʝ ʞʝשʽʩʢʝ ʞʝʪʫʽ - ʢʝʟʜʝʡʩʦץ 

ʝʤʝʩ. ɹʽʨʽʥʰʽʜʝʥ, ʙײʣ ʙʽʟʜʽש ʘʩʪʘʥʘʤʳʟʜʳ ᴅʣʝʤʜʽʢ ʜʝשʛʝʡʜʝʛʽ ʦץʠסʘʥʳ ץʘʙʳʣʜʘʫסʘ 

ʣʘʡʳץʪʳ ʦʨʪʘʣʳץ ʜʝʧ ʪʘʥʳסʘʥʜʳץ. ɽʢʽʥʰʽʜʝʥ, ɸʩʪʘʥʘʥʳ ʪʘשʜʘʫ ʙʽʟʜʽש ʤʝʤʣʝʢʝʪʽʤʽʟʛʝ 

ʙʝʨʽʣʛʝʥ ʞʦסʘʨʳ ʙʘסʘ ʞᴅʥʝ ʦʥʳש ʜʘʤʫʳ - ʙװʢʽʣ ʝʫʨʘʟʠʷʣʳץ ʘʡʤʘץʪʳש ʜʘʤʫʳ 

ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ. תʰʽʥʰʽʜʝʥ, ʞʝשʽʩʢʝ ʙʽʟ ײʩʳʥסʘʥ - çɹʦʣʘʰʘץʪʳש 

ʵʥʝʨʛʠʷʩʳè ʪʘץʳʨʳʙʳʥʳש ᴇʟʝʢʪʽʣʽʛʽ ʢᴇʤʝʢʪʝʩʪʽ. ɸץʳʨʳʥʜʘ, ʙʘʩʪʳʩʳ - ɸʩʪʘʥʘʥʳ ʪʘשʜʘʫ 

ʙװʢʽʣ ץʘʟʘץʩʪʘʥʜʳץ ʭʘʣʳץʪʳש ʢװʰ-ʞʽʛʝʨʽʥʽש ʞʝʤʽʩʽʥʝ ʘʡʥʘʣʜʳè, - ʜʝʜʽ ʤʝʤʣʝʢʝʪ ʙʘʩʰʳʩʳ 

ʅ.ʅʘʟʘʨʙʘʝʚ. ɸʩʪʘʥʘʜʘסʳ ɽʍʈʆ-2017 ʢᴇʨʤʝʩʽ פʈ ʝʣʦʨʜʘʩʳʥʳװ שʟʜʽʢ ʙʨʝʥʜʪʝʨʽʥʽש ʙʽʨʽ 

ʞᴅʥʝ ʘʩʘ ᴅʜʝʤʽ ʥʳʩʘʥ ʙʦʣʘʜʳ. 

ʕʂʉʇʆ ɽפʓױ ʩʘʤʤʠʪʽ ʩʠʷץʪʳ ʪʘʟʘ ʩʘʷʩʠ ʧʠʘʨ ʞʦʙʘ ʝʤʝʩ, ʙײʣ ʥʘʫץʘʥʥʳש 

 .ʘ ʙʝʨʝʨʽ ʢᴇʧסʩʪʘʥץʘʟʘפ

ʕʂʉʇʆ ʢʝʟʽʥʜʝ ᴅʣʝʤʥʽש ʪװʢʧʽʨ-ʪװʢʧʽʨʽʥʝʥ ʢʝʣʛʝʥ ʝש ʞʘשʘ, ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʢᴇʨʤʝʛʝ ץʦʡʳʣʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʣʘʨʜʳש ʞײʤʳʩ ʽʩʪʝʫ ʧʨʠʥʮʠʧʪʝʨʽ ʢᴇʨʩʝʪʽʣʝʜʽ. ʉʦʣ 

ʘʨץʳʣʳ ʙʽʟ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢᴇʨʽʧ, ᴅʣʝʤʜʝʛʽ ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʪʝʭʥʠʢʘʥʳש 

 שʘʥ ʝʣʜʝʨʜʽסʘʥʳʥʘ ʢʫᴅ ʙʦʣʘʤʳʟ, ᴇʟ ʝʣʽʤʽʟ ʙʝʥ ʜʘʤʳץʘʣʘʡ ʜʘʤʳʧ ʙʘʨʘ ʞʘʪץ ,ʳʪʪʘסʘʡ ʙʘץ

ʘʨʘʩʳʥʜʘסʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʛʨʝʩʪʽש ʘʡʳʨʤʘʰʳʣʳסʳʥ ʙʽʣʽʧ, ᴇʟ-ᴇʟʽʤʽʟʜʽ ʙʘסʘʤʜʘʡʤʳʟ. 
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ʈɽɿʖʄɽ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʢʘʟʘʥʦ, ʯʪʦ ʠʩʢʦʧʘʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ 

ʠʩʪʦʱʘʶʪʩʷ.  ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʀʕ. ɸ ʠʤʝʥʥʦ, ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʦʩʚʦʝʥʠʝ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʪ.ʢ. ʦʙʰʠʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʦʛʘʪʳ ʜʘʥʥʳʤ ʚʠʜʦʤ 

ʩʳʨʴ.̫ 

 

SUMMARY 

In this article it is shown that natural fuel is petting less day by day. From ecological and 

economical opinion it is letter to use sustainable resources. In Republic of Kazakhstan it is 

profitable to use wind energy according to vast territories of our country. The wind energy 

potential of Kazakhstan is much higher than any other sustainable resources.  
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ʄɸʊɽʄɸʊʀʂɸ ɹʆʁʓʅʐɸ פʆʃɼɸʅɹɸʃʓ ʂʋʈʉʊʓ ʆפʓʊʋɼɸʅ 

ʂתʊɯʃɽʊɯʅ ʅᴄʊʀɾɽʃɽʈɼɯ ɸʅʓפʊɸʋ ʄᴄʉɽʃɽʃɽʈɯ 
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ɸʥʥʦʪʘʮʠʷ: ʄʘץʘʣʘʜʘ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʘʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽ ײץʟʳʨʣʳץ 

ʪײʨסʳʩʳʥʘʥ ʞʦʙʘʣʘʫ ʞʘʥ-ʞʘץʪʳ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ײץʟʳʨʣʳץ, ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ, ʢʨʠʪʝʨʠʡʣʝʨ.  

 ʳʟʜʳ ʨᴇʣשʟʝʛʝ ʘʩʳʨʫʜʘ ʤʘװʳʪʫʜʳ ʞץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨ ʤʘʪʝʤʘʪʠʢʘʥʳ ʙʝʡʽʥʜʽ ʦפ

ʘʪץʘʨʘʜʳ. ʆʩʳ ʢʫʨʩʪʘʨ ʙʦʡʳʥʰʘ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞʘʩʘʫʜʘ ʦʣʘʨʜʳש ʤʘץʩʘʪʪʘʨʳʥʳש 

 ʩʠʧʘʪʪʘ ץʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳ ץʨʘʣʜʳײץ ʪʘʫʜʘץʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʘʥʳװʦʡʳʣʳʤʳ ʢץ

ʙʦʣʫʳ ʪʠʽʩ. 

ʄʘץʩʘʪ ï ʠʜʝʘʣ ʪװʨʜʝ ʙʦʣʞʘʥʘʪʳʥ ʥᴅʪʠʞʝ. ʄʘץʩʘʪ ᴅʨץʘʰʘʥ ʥʘץʪʳ ʞʘסʜʘʡʣʘʨʜʘʥ 

ʪʫʳʥʜʘʡʜʳ ʞᴅʥʝ ʘʥʳץʪʘʣʘʜʳ. ʆʣ ᴅʨץʘʰʘʥ װʜʝʨʽʩ ʘʷץʪʘʣʫʳ װʰʽʥ ץʘʞʝʪ ײץʨʘʣʜʘʨʤʝʥ ᴇʟʘʨʘ 

ʙʘʡʣʘʥʳʩʪʘ ʙʦʣʘʜʳ, ʷסʥʠ ʤʘץʩʘʪ ʥᴅʪʠʞʝ ʜʝ, װʜʝʨʽʩ ʪʝ ʙʦʣʘ ʘʣʘʜʳ. ʄʘץʩʘʪʪʳ ʘʥʳץʪʘʫʜʳ 

ʢᴇʨʩʝʪʝʪʽʥ ʠʥʚʘʨʠʘʥʪʪʳ ʙʝʣʛʽʣʝʨʜʽש ʙʽʨʽʥʝ ʙʦʣʘʰʘץ ʥᴅʪʠʞʝʥʽש ʙʝʡʥʝʩʽ ʞʘʪʘʜʳ ʞᴅʥʝ ʦʣ 

 ʣ ʙʝʨʽʣʛʝʥײʨʽʥʜʝ ʙʝʨʽʣʝ ʘʣʘʜʳ. ɸʣʘʡʜʘ, ʙװʡʽʥʜʝʫʣʝʨ ʤʝʥ ʤʦʜʝʣʴʜʝʨ ʪװʳʤʜʘʨ, ʦʡ ʪסײ

 ʙʝʡʥʝʩʽ ʩʦʣ שʥᴅʪʠʞʝʥʽ ץʩʘʪ ʙʦʣʘ ʘʣʤʘʡʜʳ. ɹʦʣʘʰʘץʳʤʜʘʨ ʤʝʥ ʤʦʜʝʣʴʜʝʨ ᴇʟ ʙʝʪʽʥʰʝ ʤʘסײ

ʞʘסʜʘʡʜʘ ʤʘץʩʘʪ ʙʦʣʘ ʘʣʘʜʳ, ʝʛʝʨ, ʦסʘʥ  ʞʝʪʫʛʝ ʥʝʤʝʩʝ ʞʘץʳʥʜʘʫסʘ ʜʝʛʝʥ ץʘʞʝʪʪʽʣʽʢ, 

 ʪʳ ʥᴅʪʠʞʝʛʝ ʞʝʪʫʜʝʛʽץʥʘ שʩʘʪ ʘʜʘʤ ʽʩ-ᴅʨʝʢʝʪʽʥʽץʥʠ ʤʘסʜʘʡʜʘ, ʷסʘʥ ʞʘסʤʪʳʣʳʩ, ʥʠʝʪ ʙʦʣײ

ʙʘʩʪʳ ʙʘסʳʪʪʘʫʰʳʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1]. ʄʘץʩʘʪ ץʦʶ װʜʝʨʽʩʽ ʝʢʽ ʢʝʟʝשʜʽ ץʘʤʪʠʜʳ: 

- ʙʽʣʽʤʜʽ ʠʛʝʨʫ ʢʝʟʝשʽ, ʘʜʘʤʥʳץ שʘʥʜʘʡ ʜʘ ʙʽʨ ʽʰʢʽ ʥʝʤʝʩʝ  ʩʳʨʪץʳ ץʘʞʝʪʪʽʣʽʢʪʽ 

 ʜʘʧשʰʽʥ ʙʝʣʛʽʣʝʥʛʝʥ ʰʘʨʪʪʘʨʜʳ ʪʘװ ʘʪʪʘʥʜʳʨʫסʘʥʘץ ʳʥʫʳ ʪʘʥʳʧ ʙʽʣʫʤʝʥ ʞᴅʥʝ ʦʥʳסײ

ʘʣʫʤʝʥ װʡʣʝʩʢʝʥ ʞʘסʜʘʡʜʘסʳ  ʞʘʣʧʳ ʤʘץʩʘʪʪʳש ʘʥʳץʪʘʣʫʳ;  

- ʤʘץʩʘʪʪʳ ʥʘץʪʳʣʘʫ ʢʝʟʝשʽ, ʷסʥʠ ʤʘץʩʘʪ ʦסʘʥ ʞʝʪʫ װʰʽʥ ץʘʞʝʪ ײץʨʘʣʜʘʨʜʳ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ ʥʘץʪʳʣʘʥʘʜʳ ʞᴅʥʝ ʞʝʢʝ ʤʘץʩʘʪ-ʤʽʥʜʝʪʪʝʨʛʝ ʙᴇʣʽʥʝʜʽ, ʘʙʩʪʨʘʢʪʽʣʽ ʤʘץʩʘʪ-ʠʜʝʘʣʜʘʥ 

ʽʩ-ᴅʨʝʢʝʪʪʽש ʥʘץʪʳ ʤʘץʩʘʪʳʥʘ ʘʡʥʘʣʘʜʳ.  

ʄʘץʩʘʪʪʳש ʜײʨʳʩ ʘʥʳץʪʘʣʫʳ װʰʽʥ ʦʥʜʘ ʦʨʳʥʜʘʣʫʜʳש çʘʡץʳʥʜʳסʳè, ʰʘʨʪʪʘʨʜʳש 

ʙʝʣʛʽʣʽʛʽ, ʢʨʠʪʝʨʠʡʣʝʨ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʩʠʷץʪʳ װʰ ײץʨʘʫʰʳʥʳש ʢᴇʨʽʥʽʩ ʪʘʙʫʳ ʪʠʽʩ.  

ʆʨʳʥʜʘʣʫ. ʄʘץʩʘʪʪʳש ʪײʞʳʨʳʤʜʘʣʫʳ ʦץʫʰʳ ʥʝʥʽ ʽʩʪʝʡ ʘʣʘʪʳʥʳʥ ʤᴅʣʽʤʜʝʡʜʽ.   

ʐʘʨʪʪʘʨ. ʄʘץʩʘʪʪʳש ʪײʞʳʨʳʤʜʘʣʫʳ ʦʨʳʥʜʘʣʘʪʳʥ ᴅʨʝʢʝʪ ץʘʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ 

ʞװʟʝʛʝ ʘʩʘʪʳʥʳʥ ʘʥʳץʪʘʡʜʳ. 

ʂʨʠʪʝʨʠʡʣʝʨ. ʄʘץʩʘʪʪʳש ʪײʞʳʨʳʤʜʘʣʫʳ ʦʨʳʥʜʘʣʫ ץʘʥʰʘʣʳץʪʳ ʜײʨʳʩ ʙʦʣʫʳ ʪʠʽʩ 

ʝʢʝʥʜʽʛʽʥ ʘʡץʳʥʜʘʡʜʳ, ʦסʘʥ: 

- ʦץʳʪʫסʘ ץʦʡʳʣʘʪʳʥ ʙʘʩʪʳ ʪʘʣʘʧʪʘʨ; 

- ʦץʫ ʞʝʪʽʩʪʽʛʽʥʽש ʙʝʣʛʽʣʽ ʙʽʨ ʜʝשʛʝʡʽʥʽש ʙʝʣʛʽʣʝʥʫʽ ʞʘʪʘʜʳ. 

ʄʘץʩʘʪʪʳש ʪײʞʳʨʳʤʜʘʣʫʳʥʜʘ ʙײʣ װʰ ײץʨʘʫʰʳʥʳש ʢᴇʨʽʥʽʩ ʪʘʙʫʳ: 

- ʦץʫʰʳ ʥʝʥʽ ʞʘʩʘʡ ʘʣʘʜʳ? 

- ʦʥʳ ץʘʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ ʞʘʩʘʡ ʘʣʘʜʳ? 

- ʦʥʳ ץʘʥʰʘʣʳץʪʳ ʜײʨʳʩ ʞʘʩʘʡ ʘʣʘʜʳ? ïʜʝʛʝʥ װʰ ʩײʨʘץʪʳש ʞʘʫʘʙʳ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʩʳ ʩײʨʘץʪʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʘ ʤסײʘʣʽʤ ʘʡץʳʥ ʞʘʫʘʧ ʙʝʨʛʝʥ ʞʘסʜʘʡʜʘ סʘʥʘ 

ʤʘץʩʘʪ ʜײʨʳʩ ʘʥʳץʪʘʣʘʜʳ. ɹʝʣʛʽʣʝʥʛʝʥ ʘʡץʳʥ ʤʘץʩʘʪʪʳש ʙʦʣʤʘʫʳ ʜײʨʳʩ ʝʤʝʩ, ʦʣ 

ʧʘʡʜʘʩʳʟ ʰʝʰʽʤʜʝʨ ʤʝʥ ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽ ʪʘשʜʘʫסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ʉʦʥʜʳץʪʘʥ, ᴅʩʽʨʝʩʝ 

 ʪʳ ᴅʨʽ ʜʠʘʛʥʦʩʪʠʢʘʣʘʥʘʪʳʥʜʘʡץʨʣʳʤ ʥʘײסʩʘʪ ʥʝץʳʪʫ ʢʝʟʽʥʜʝ ʤʘץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳ ʦץ

ʙʦʣʳʧ ץʦʡʳʣʫʳ, ʷסʥʠ ʦʥʳ ʞװʟʝʛʝ ʘʩʳʨʫ ʜᴅʨʝʞʝʩʽ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʞᴅʥʝ ʦʣ 

ʙʦʡʳʥʰʘ  ʙʝʣʛʽʣʽ ʙʽʨ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ʦסʘʥ ʞʝʪʫʛʝ ʢʝʧʽʣʜʽʢ ʙʝʨʝʪʽʥ ʥʘץʪʳ ʜʠʜʘʢʪʠʢʘʣʳץ 

 ʪʽʣʝʪʽʥװᴇʟʽʥ ʝʤʝʩ, ʢ שʜʝʨʽʩʽʥʽװ ʫץʩʘʪ ʦץʤʢʽʥʜʽʢ ʙʝʨʫʽ ʪʠʽʩ. ʉʦʥʳʤʝʥ ʤʘװʘ ʤסʨʫײץ ʜʝʨʽʩʪʽװ



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  49 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ʥᴅʪʠʞʝʣʝʨʜʽ ʩʠʧʘʪʪʘʡʜʳ. ʉʦʥʜʘ ʤʘץʩʘʪ çʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʨʤʠʥʜʝʨʤʝʥè ʙʝʨʽʣʝʪʽʥ ʦץʫ-

ʪᴅʨʙʠʝ װʜʝʨʽʩʽʥʽש ʢװʪʽʣʝʪʽʥ ʥʘץʪʳ ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷʣʘʥʘʜʳ.  

ʂᴇʧʪʝʛʝʥ ᴅʜʝʙʠʝʪʪʝʨʜʝ ʙʽʣʽʤ ʙʝʨʫʜʝʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ʜʝʧ ʥʘץʪʳ ʦץʫʰʳʥʳש 

ʙʽʣʽʤ ʘʣʘ ʙʽʣʫ װʜʝʨʽʩʽʥ ʩʠʧʘʪʪʘʡʪʳʥ, ʦʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʥʘץʪʳ ʥᴅʪʠʞʝʣʝʨʛʝ ʞʝʪʫʛʝ 

ʪʘʣʧʳʥʳʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ װʜʝʨʽʩʽʥ ʙʽʣʜʽʨʝʜʽ [1,2,3]. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, 

ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʤʘץʩʘʪʪʘʨ ʞװʡʝʩʽʥ ײץʨʫʜʳ ʝʩʢʝʨʝʜʽ, ʦʣʘʨ ᴅʨʽ 

  (ʤʢʽʥװʦʣʘʨ 3-5 ʙʦʣʫʳ ʤ) ʛʝʡʽʥʜʝʛʽ ʞʘʣʧʳ ʥᴅʪʠʞʝʣʝʨשʫ ʞʝʪʽʩʪʽʛʽ ʜʝץʪʳʣʘʥʳʧ, ʦץʘʨʘʡ ʥʘץ

ʘʨץʳʣʳ ʩʠʧʘʪʪʘʣʘʜʳ. ɾʘʣʧʳ ʘʣסʘʥʜʘ ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳ ʦץʳʪʫʜʘʥ ʢװʪʽʣʝʪʽʥ 

ʥᴅʪʠʞʝʣʝʨ ʜʝʛʝʥʽʤʽʟ-ץʘʥʜʘʡ ʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳʣʘʨ ʦץʫʰʳʣʘʨʜʳש ʙʦʣʘʰʘץ ʤʘʤʘʥʜʳסʳʥʳש 

ʞʝʪʽʩʪʽʛʽʥʝ ץʘʞʝʪ, ʽʩ-ᴅʨʝʢʝʪʪʽץ שʘʥʜʘʡ ʪװʨʣʝʨʽ ʠʛʝʨʽʣʝʜʽ, ʦʣʘʨʜʳ ʠʛʝʨʫ װʰʽʥ ץʘʥʜʘʡ 

 ʘ ʞʘʫʘʧ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʥʝʤʝʩʝסʪʘʨץʨʘײʩʳʥʳʣʘʪʳʥ ʙʦʣʘʜʳ ʜʝʛʝʥ ʩײ ʪʘʨץʥʜʳʣʳײץ

 שʢᴇʣʝʤʽ, ʦʥʳ שʫ ʤʘʪʝʨʠʘʣʳʥʳץʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ï ʦװʳʪʫʜʘʥ ʢץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʳ ʦץ

ʤᴅʥʜʽʣʽʛʽʥʽש ʜʝשʛʝʡʽ, ʩʦʥʜʘʡ-ʘץ ʦʥʳ ʤʝשʛʝʨʫʜʽש ʥʦʨʤʘʪʠʚʪʽ ʦץʫ ʫʘץʳʪʳ ʝʩʢʝʨʽʣʝ ʦʪʳʨʳʧ, 

ʠʛʝʨʽʣʝʪʽʥ ʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳʣʘʨ. 

ʄʝʢʪʝʧʪʝ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʘʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽ ײץʟʳʨʣʳץ ʪײʨסʳʩʳʥʘʥ 

ʞʦʙʘʣʘʫ ʞʘʥ-ʞʘץʪʳ ץʘʨʘʩʪʳʨʳʣסʘʥ ʤᴅʩʝʣʝʣʝʨʜʽש ʙʽʨʽ [4, 5]. ʆʣʘʨʜʳש ʢᴇʧ ʞʳʣסʳ 

ʥᴅʪʠʞʝʣʝʨʽ ʨʝʪʽʥʜʝʛʽ ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʘʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ 2010 ʞʳʣʳ ʞʘʨʳץ 

ʢᴇʨʛʝʥ çʄʘʪʝʤʘʪʠʢʘè ʧᴅʥʽ ʙʦʡʳʥʰʘ ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʜʘ ʙʝʨʽʣʛʝʥ. ʄײʥʜʘʡ ʢװʪʽʣʝʪʽʥ 

ʥᴅʪʠʞʝʣʝʨ ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʳ ʦץʳʪʫʜʘʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʘʥʳץʪʘʫʜʘ ʙʘʩʪʳ ʥʘʟʘʨʜʘ 

ʙʦʣʫʳ ʪʠʽʩ. 

 ʂװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ʦץʫʰʳʣʘʨ װʰʽʥ ʤʘשʳʟʜʳ ʙʦʣʫʳ ʪʠʽʩ, ʙײʣ ʢʫʨʩʧʝʥ ʘʣסʘʰץʳ 

ʪʘʥʳʩʫʜʘ ʦʥʳש ʪʘʨʪʳʤʜʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ץʘʞʝʪ. ʆץʳʪʫ ʥᴅʪʠʞʝʣʝʨʽ 

çʦץʫʰʳʣʘʨ ʙʽʣʫʽ ʪʠʽʩ (ʪװʩʽʥʽʛʽ ʙʦʣʫʳ, ʤʳʩʘʣʜʘʨ ʢʝʣʪʽʨʝ ʘʣʫʳ), ʽʩʪʝʡ ʘʣʫʳ, ʪᴅʞʽʨʠʙʝʩʽ 

ʙʦʣʫʳè ʩʠʷץʪʳ ʪʝʨʤʠʥʜʝʨ ʘʨץʳʣʳ ʙʝʨʽʣʝʜʽ. ʂװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʘʥʳץʪʘʫסʘ ʘʨʥʘʣסʘʥ 

ʙʘʨʣʳץ ʪᴅʩʽʣʜʝʨ: ʦץʳʪʫʜʳש ʩʦשʳʥʜʘ ʦץʫʰʳʣʘʨ ץʘʥʜʘʡ ʞʘשʘʣʳץʪʳ ʙʽʣʝ ʘʣʘʜʳ, ʪװʩʽʥʝʜʽ, 

ʞʘʩʘʡ ʘʣʫסʘ װʡʨʝʥʝʜʽ ʩײʨʘץʪʘʨʳʥʘ ʞʘʫʘʧ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʩײʨʘץʪʘʨסʘ ʞʘʫʘʧ 

çʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨè ʜʝʛʝʥ ʪʝʨʤʠʥʤʝʥ ʙʝʨʽʣʝʜʽ. ʆʣʘʨ ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘ ʥʝʥʽ ʞᴅʥʝ ʦʥʳ 

 ʫץʥʠ ʦʣʘʨ ʦסʪʘʣʘʜʳ, ʷץʘʣʜʳʥʜʘ ʘʥʳ שʘʙʳʣʜʘʫʜʳץ ʳʪʫ ʢʝʨʝʢ ʜʝʛʝʥ ʰʝʰʽʤʜʽץʪʳ ʦץʘʣʘʡ ʥʘץ

ʞʦʩʧʘʨʳʥʳײץ שʨʳʣʳʤʳʥ ʞᴅʥʝ ʥᴅʪʠʞʝʣʝʨʽʥ, ʥʘץʪʳ ʙʝʨʽʣʝʪʽʥ ʤʘʟʤײʥʜʳ, ʦʥʳ ʪװʩʽʥʫʜʽ, 

    .ʜʘʨʣʘʥʫʜʳ  ʩʠʧʘʪʪʘʡʜʳסʙʘ ץʪʘʨʜʳ, ʩʦʥʜʘʡ-ʘץʥʜʳʣʳײץ

ʂװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽש ʜײʨʳʩ ʩʠʧʘʪʪʘʣʫʳ װʰ ʩʝʙʝʧʪʝʨʜʝʥ ʪʫʳʥʜʘʡʜʳ: 

1-ʩʝʙʝʧ: ʂװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽש ʘʡץʳʥ ʢᴇʨʩʝʪʽʣʫʽ - ʦץʫ ʤʘʪʝʨʠʘʣʳʥʳש ʤʘʟʤײʥʳʥ, 

ʧʘʡʜʘʣʘʥʘʪʳʥ ʢᴇʟʜʝʨ ʤʝʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʥʝʛʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

2-ʩʝʙʝʧ. ʂװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ʘʡץʳʥ ʢᴇʨʩʝʪʽʣʤʝʩʝ, ʦץʫʰʳʣʘʨʜʳש ʦʣʘʨʜʘʥ ʪʘʣʘʧ 

ʝʪʽʣʛʝʥʜʝʨʜʽ ץʘʥʰʘʣʳץʪʳ װʡʨʝʥʛʝʥʜʽʛʽʥ ʤסײʘʣʽʤʛʝ ʘʥʳץʪʘʫ ץʠʳʥʜʳץ ʪʫסʳʟʘʜʳ. ʊʝʢ 

ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ʘʡץʳʥ ᴅʨʽ ʜᴅʣ ʘʥʳץʪʘʣסʘʥ ʞʘסʜʘʡʜʘ סʘʥʘ ʤסײʘʣʽʤ ʙʘץʳʣʘʫ 

ʩײʨʘץʪʘʨʳʥ, ץʦʨʳʪʳʥʜʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʜײʨʳʩ ʪʘשʜʘʧ ʞᴅʥʝ ʦʣʘʨʜʳ ʦץʫʰʳʣʘʨסʘ  ײʩʳʥʘ 

ʘʣʘʜʳ.  

3-ʩʝʙʝʧ. ʂװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽש ʘʡץʳʥ ʩʠʧʘʪʪʘʣʫʳ ʦץʫʰʳʣʘʨʜʳש ʥʘʟʘʨʳʥ 

 ʳʪʫץʘ ʩʝʙʝʧʪʝʩʝʜʽ, ʩʦʥʜʘ ʦסʪʘʨʳʥʘ ʘʫʜʘʨʫץʳʟʜʳ ʞʘשʤʘ שʩʳʥʳʣʘʪʳʥ ʤʘʪʝʨʠʘʣʜʳײ

 .ʳʪʪʘʡ ʘʣʘʪʳʥ ʙʦʣʘʜʳסʨʜʝ ʙʘװʰ-ʞʽʛʝʨʽʥ ʩʘʥʘʣʳ ʪװʢ שʫʰʳ ᴇʟʽʥʽץʜʝʨʽʩʽʥʜʝ ʦװ

ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʘʥʳץʪʘʫʜʘ ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳש ʪװʨʣʝʨʽ 

ʞᴅʥʝ ʦʣʘʨʜʳש ʤʽʥʜʝʪʪʝʨʽ ʤʝʥ ʬʫʥʢʮʠʷʣʘʨʳʥ ʜʘ ʝʩʢʝʨʛʝʥ ʞᴇʥ (1-ʢʝʩʪʝ). ɹײʣ ʢװʪʽʣʝʪʽʥ 

ʥᴅʪʠʞʝʣʝʨʜʽש ʥʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ᴄʜʝʪʪʝ ʦץʫʰʳʣʘʨʜʳש ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽ çʄסײʘʣʽʤ ʦʣʘʨʜʘʥ ʥʝʥʽ ʪʘʣʘʧ ʝʪʽʧ 

ʦʪʳʨסʘʥʳʥè ʪװʩʽʥʙʝʡʜʽ. ʉʦʥʜʳץʪʘʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ʪʫʨʘʣʳ ʦץʫʰʳʣʘʨסʘ ʘʡץʳʥ ᴅʨʽ 

ʜᴅʣ ʘץʧʘʨʘʪ ʙʝʨʫ ʦʣʘʨʜʳ ʦץʫ ʞײʤʳʩʳʥʜʘ ʙʽʨʣʝʩʝ ʞײʤʳʩ ʞʘʩʘʫסʘ ʙʘסʳʪʪʘʡʜʳ. ʆץʳʪʫ 

ʪᴅʞʽʨʠʙʝʩʽʥʜʝʛʽ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʥʘץʪʳʣʘʫ ʦץʳʪʫʜʳש ʦץʫʰʳסʘ ᴅʩʝʨʽʥ סʘʥʘ ʝʤʝʩ, ʦʥʳ 

ʩʠʧʘʪʪʘʫʜʘʥ ʙʘʩʪʘʣʫʳ ʪʠʽʩ. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳ ʦץʳʪʫ ʢʝʟʽʥʜʝʛʽ 

ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨʜʽ ʥʘץʪʳʣʘʫʜʳש ʙʘʩʪʳ ʙʘסʳʪʪʘʨʳʥʘ: 

- ʙʽʣʽʤ ʙʝʨʫ ʰʘʨʪʪʘʨʳʥʳש ʩʠʧʘʪʪʘʤʘʩʳʥ (ʦץʫʰʳʣʘʨסʘ ץʘʣʘʡ ʳץʧʘʣ ʝʪʫ ʢʝʨʝʢ ʞᴅʥʝ ʦʣ 
 ;(?ʘʞʝʪץ ʜʘʡʣʘʨסʘʥʜʘʡ ʞʘץ ʰʽʥװ



50  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

- ̔ ʰʢʽ װʜʝʨʽʩʪʽʢ ʧʘʨʘʤʝʪʨʣʝʨʜʽש - ʦץʫʰʳʣʘʨʜʳץ שʘʙʽʣʝʪʪʽʣʽʛʽ ʤʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ 

 ,(?ʘʞʝʪץ ʘʣʳʧʪʘʩʪʳʨʫץ ʤʢʽʥʜʽʢʪʝʨʜʽװʘʙʽʣʝʪʪʽʣʽʢʪʝʨʜʽ ʞᴅʥʝ ʤץ ʘʥʜʘʡץ)

- ʙʽʣʽʤ ʙʝʨʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש ʩʠʧʘʪʪʘʤʘʩʳʥ (ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʳ ʦץʫ ʥᴅʪʠʞʝʩʽʥʜʝ 

ʦץʫʰʳʣʘʨ ץʘʥʜʘʡ ʥᴅʪʠʞʝʣʝʨʛʝ ʞʝʪʝ ʘʣʘʜʳ?) ʞʘʪץʳʟʫסʘ ʙʦʣʘʜʳ. 

ʆץʳʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ ʦץʫʰʳʥʳש ʞʝʪʽʩʪʽʢʢʝ ʞʝʪʫ ʜᴅʨʝʞʝʩʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. 

ʀʛʝʨʽʣʝʪʽʥ ʙʽʣʽʤʛʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʠʛʝʨʫ ʜʝשʛʝʡʣʝʨʽʥʽש ʤʠʥʠʤʫʤ ʜʘ, ʤװʤʢʽʥ ʜʝ ʜʝשʛʝʡʣʝʨʽ 

ʙʦʣʫʳ ʤװʤʢʽʥ.  

ʀʛʝʨʫ ʜʝשʛʝʡʽ - ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʳ ʦץʳʪʫ ʘʷʩʳʥʜʘ ʠʛʝʨʽʣʛʝʥ ʙʽʣʽʤ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʙʘסʘʣʘʫʜʘסʳ ʤʘשʳʟʜʳ ʘץʧʘʨʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʀʛʝʨʫ ʜʝשʛʝʡʽ ʙʽʣʽʤ, ʙʽʣʽʢ, ʜʘסʜʳʣʘʨʜʳש 

ʪʝʨʝשʜʽʛʽ ʤʝʥ ʢװʨʜʝʣʽʣʽʛʽʥ, ʩʦʥʜʘʡ-ʘץ ʦʣʘʨʜʳ ʪᴅʞʽʨʠʙʝʜʝ ᴇʟ ʙʝʪʽʥʰʝ ץʦʣʜʘʥʘ ʘʣʫסʘ 

 ʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ᴇʣʰʝʥʝװʳʪʫʜʘʥ ʢץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳ ʦפ .ʘʙʽʣʝʪʪʽʣʽʢʪʽ ʢᴇʨʩʝʪʝʜʽץ

ʘʣʫʳ ʞᴅʥʝ ʦʣʘʨסʘ ʞʝʪʫʜʽץ שʘʞʝʪʪʽ ʤʝʭʘʥʠʟʤʜʝʨʽʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʫʽ ʪʠʽʩ (1-ʢʝʩʪʝ). ɽʥʜʽ 

 ʪᴇʨʪ שʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ ʨʝʪʽʥʜʝʛʽ ʙʽʣʽʤ ʤʝʥ ʙʽʣʽʢʪʝʨʜʽװʳʪʫʜʘʥ ʢץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳ ʦץ

ʜʝשʛʝʡʽʥ ײʩʳʥʫסʘ ʙʦʣʘʜʳ:  

- ʙʽʨʽʥʰʽ ʜʝשʛʝʡ ï ץʦʣʜʘʥʙʘʣʳ ʙʽʣʽʤ ʤʝʥ ʜʘסʜʳʣʘʨʜʳש ʰʝʢʪʝʫʣʽ ʘʷʩʳʥ ʘʣʜʳʥ ʘʣʘ 

ʙʦʣʞʘʫסʘ ʙʦʣʘʪʳʥ ʞʘסʜʘʷʪʪʘʨסʘ ץʦʣʜʘʥʘ ʘʣʫ ץʘʙʽʣʝʪʪʽʣʽʢʪʝʨʽ, ʦʣʘʨʜʳץ שʘʪʘʨʳʥʘ 

ʤסײʘʣʽʤʥʽש ʪʽʢʝʣʝʡ ʙʘץʳʣʘʫʳʤʝʥ ʞװʨʛʽʟʽʣʝʪʽʥ ʞײʤʳʩ ʪʘ ʞʘʪʘʜʳ;  

- ʝʢʽʥʰʽ ʜʝשʛʝʡ ï ʙʽʨʰʘʤʘ ʜʘסʜʳʣʘʨʜʳ ץʘʡʩʳʙʽʨ ʞʘסʜʘʷʪʪʘʨסʘ ץʦʣʜʘʥʘ ʘʣʫ, ʦʣʘʨʜʳש 

ʢʝʡʙʽʨʝʫʽ ʩʪʘʥʜʘʨʪʪʳ ʙʦʣʤʘʫʳ ʤװʤʢʽʥ, ᴇʟ ʙʝʪʽʥʰʝ ʙʝʣʛʽʣʽ ʙʽʨ ʜᴅʨʝʞʝʜʝ ʙʘסʳʪʪʘʣסʘʥ ʽʩ-

ᴅʨʝʢʝʪʪʝʨʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ ץʘʙʽʣʝʪʪʽʣʽʢʪʝʨʽ; 

1-ʢʝʩʪʝ 

ʄʘʪʝʤʘʪʠʢʘʜʘʥ ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳש ʪװʨʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʤʽʥʜʝʪʪʝʨʽ ʤʝʥ 

ʬʫʥʢʮʠʷʣʘʨʳ 

 
ʂʫʨʩ ʪϮʨʣʝʨʽ ϧʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳϬ 

ʤʽʥʜʝʪʪʝʨʽ 

ϧʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳϬ 

ʬʫʥʢʮʠʷʣʘʨʳ 

ϧʦʣʜʘʥʙʘʣʳ 

ʢʫʨʩʪʘʨʜʳϬ 

ʤʳʩʘʣʜʘʨʳ 

ʇᴅʥʜʽʢ  

ʙʘסʜʘʨʣʘʥסʘʥ 

- ʦץʫʰʳʥʳש ʤʘʪʝʤʘʪʠʢʘסʘ 

 ʘסʳʥ ʘʨʪʪʳʨʫסʫʰʳʣʳסʳʟʳץ

ʤװʤʢʽʥʜʽʢ ʪʫסʳʟʫ; 

- ʦץʫʰʳʥʳש ʤʘʪʝʤʘʪʠʢʘʥʳ ʞʦסʘʨʳ 

ʜʝשʛʝʡʜʝ ʠʛʝʨʫʽʥʝ ʜʘʡʳʥʜʳסʳʥ ʞᴅʥʝ 

 ;ʪʘʫץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʥʳץ

- ʦץʫʰʳʥʳש ʦץʫʳʥ ʞʘʣסʘʩʪʳʨʫʳ 

ʪײʨסʳʩʳʥʘʥ ʪʘשʜʘʧ ʘʣסʘʥ 

ʙʘסʜʘʨʳʥʳש ʜײʨʳʩʪʳסʳʥʘ ʩʝʥʽʤ-

ʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʫ; 

- ʙʘʟʘʣʳץ ʞᴅʥʝ ʙʝʡʽʥʜʽ 

ʧᴅʥʜʝʨ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש 

ʢʝʡʙʽʨ ʞʝʢʝ ʪʘץʳʨʳʧʪʘʨʳʥ 

ʪʝʨʝשʜʝʪʫ; 

- ʞʘʣʧʳʙʽʣʽʤʜʽʢ 

ʙʘסʜʘʨʣʘʤʘʥʳ ʦʥʳש 

ʘʷʩʳʥʘʥ ʪʳʩ ʪʘץʳʨʳʧ-

ʪʘʨʜʳ ʟʝʨʜʝʣʝʫ ʝʩʝʙʽʥʝʥ  

ʢʝשʝʡʪʫ 

- ʙʝʡʽʥʜʽ ʧᴅʥʜʝʨ ʙʦʡʳʥʰʘ 

ʦץʫʜʘסʳ ʞʝʪʽʩʧʝʫʰʽʣʽʢʪʽש 

ʦʨʥʳʥ ʪʦʣʪʳʨʫ 

- çʊʝשʩʽʟʜʽʢʪʝʨè 

- çʇʘʨʘʤʝʪʨʣʝʨʽ ʙʘʨ 

ʪʝשʜʝʫʣʝʨ ʤʝʥ 

ʪʝשʩʽʟʜʽʢʪʝʨè 

- çפʠʳʥʜʳסʳ ʞʦסʘʨʳ  

ʝʩʝʧʪʝʨʜʽ ʰʳסʘʨʫ 

ᴅʜʽʩʪʝʨʽè 

- çʌʫʥʢʮʠʷ ʞᴅʥʝ 

ʦʥʳש ʢװʥʜʝʣʽʢʪʽ 

ᴇʤʽʨʜʝ ץʦʣʜʘʥʳʣʫʳè 

- çʄʘʪʝʤʘʪʠʢʘ 

ʪʘʨʠʭʳè ʞᴅʥʝ ʪ.ʙ. 

ʇᴅʥʘʨʘʣʳץ - ʞʦסʘʨסʳ ʩʳʥʳʧ ʦץʫʰʳʩʳʥʘ ʪʘשʜʘʧ 

ʘʣסʘʥ ʙʘסʜʘʨʳʥʳש ʜײʨʳʩʪʳסʳʥʘ 

ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʫ;   

- ʦץʫʰʳʣʘʨʜʳ  ʙʝʡʽʥʜʽ ʦץʳʪʫʜʳ 

ʘʥʳץʪʘʡʪʳʥ ʧᴅʥʜʝʨ ʮʠʢʣʽ ʙʦʡʳʥʰʘ 

ʙʽʣʽʤʥʽש ʩʠʥʪʝʟʽʥ ʪʘʣʘʧ ʝʪʝʪʽʥ ᴅʨʝʢʝʪ 

ʪװʨʣʝʨʽʤʝʥ ʞᴅʥʝ ʢʝʰʝʥʜʽ 

ʧʨʦʙʣʝʤʘʣʘʨʤʝʥ ʪʘʥʳʩʪʳʨʫ  

 ʘʟʽʨʛʽ ʢʝʟʜʝʛʽ ʢʝʰʝʥʜʽץ -

ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʟʝʨʜʝʣʝʫ, 

-  ʧᴅʥʜʽʢ ײץʟʳʨʣʘʳץʪʘʨʤʝʥ 

 ʘʨʫʣʘʥʫ ʞᴅʥʝ ʽʩ-ᴅʨʝʢʝʪץ

ʪװʨʣʝʨʽʥ ʠʛʝʨʫ;  

- ʠʛʝʨʽʣʛʝʥ ʪװʩʽʥʽʢʪʝʨʽʥʝ 

ʩװʡʝʥʝ ʦʪʳʨʳʧ ᴅʣʝʤʥʽש 

ʙʽʨʪײʪʘʩ ʙʝʡʥʝʩʽʥ 

ʠʥʪʝʛʨʘʮʠʷʣʘʫ  

- çʄʘʪʝʤʘʪʠʢʘ ʞᴅʥʝ 

ʵʢʦʣʦʛʠʷè 

-  çʕʢʦʥʦʤʠʢʘʜʘסʳ 

ʤʘʪʝʤʘʪʠʢʘè  ʞᴅʥʝ 

ʪ.ʙ. 

ʂᴅʩʽʙʠ 

ʙʘסʜʘʨʣʘʥסʘʥ 

 ʪʘʨץʳ ʤʘʤʘʥʜʳסʘʟʽʨʛʽ ʟʘʤʘʥץ -

ʩʘʣʘʩʳʥʘ ʙʘסʜʘʨʣʘʫ װʰʽʥ ʥʝʛʽʟ ײץʨʫ 

- ʦץʫʰʳʣʘʨʜʳ ʢʝשʽʥʝʥ ʪʘʨʘʣסʘʥ 

ʤʘʤʘʥʜʳץʪʘʨסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʽʩ-

ᴅʨʝʢʝʪ ʪװʨʣʝʨʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʪʘʥʳʩʪʳʨʫ; 

- ʥʘץʪʳ ʦץʳʪʫ ʙʘסʜʘʨʳʥʘ ʦץʫʰʳʥʳש 

ʤʦʪʠʚʘʮʠʷʩʳʥ ץʦʣʜʘʧ ʦʪʳʨʫ 

- ʢᴅʩʽʙʠ ʙʘסʜʘʨʣʘʥʫ; 

- ʥʘץʪʳ ʢᴅʩʽʙʠ ʙʘסʜʘʨסʘ 

ʪᴅʥ ײץʟʳʨʣʳץʪʘʨʤʝʥ 

  ;ʘʨʫʣʘʥʫץ

- çʢᴅʩʽʙʠ ʩʳʥʘץè 

- çʄʘʪʝʤʘʪʠʢʘ ʞᴅʥʝ 

ʢʦʤʧʴʶʪʝʨè 

- çʉʪʘʪʠʩʪʠʢʘ ʞᴅʥʝ 

 ʘʥ ʦʨʪʘè ʞᴅʥʝסʦʨʰʘץ

ʪ.ʙ. 



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  51 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

 

 ʦʣʜʘʥʘ ʘʣʫץ ʜʳʣʘʨʜʳ ʢʝʰʝʥʜʽ ʽʩ-ᴅʨʝʢʝʪʢʝסʛʝʡ ï ʙʽʣʽʤ ʤʝʥ ʜʘשʰʽʥʰʽ ʜʝװ -

 ʧʘʨʘʪʪʳ ᴇʟ ʙʝʪʽʥʰʝ ʪʘʙʘ ʘʣʫ ʞᴅʥʝ ʪʘʣʜʘʡ ʘʣʫ ʞᴅʥʝ ʪʘʥʳʩ ʞᴅʥʝ ʪʘʥʳʩץʘʙʽʣʝʪʪʽʣʽʢʪʝʨʽ, ʘץ

ʝʤʝʩ ʤᴅʥʤᴅʪʽʥʜʽ ʧʨʦʮʝʜʫʨʘʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʧʘʡʳʤʜʘʫʣʘʨ ײץʨʘ ʘʣʫ ʞᴅʥʝ ʩᴅʡʢʝʩʽʥʰʝ 

ᴇʟʽʥʽש ʽʩ-ᴅʨʝʢʝʪʽʥ ʙʘʩץʘʨʘ ʘʣʫ; 

 - ʪᴇʨʪʽʥʰʽ ʜʝשʛʝʡ ï ʙʽʣʽʤʜʽ ʪʝʨʝשʽʨʝʢ ʠʛʝʨʫ ʪᴅʩʽʣʜʝʨʽʥ ץײʳʧʪʳ ʪװʨʜʝ ʪʘשʜʘʡ ʘʣʫ 

 ʘʣʘʡ ʘʣʫ ʞᴅʥʝסʧʘʨʘʪʪʳ ʙʘץʦʣʜʘʥʘ ʘʣʫ, ʘץ ʜʳʣʘʨʜʳסʘʙʽʣʝʪʪʽʣʽʢʪʝʨʽ, ʙʽʨʰʘʤʘ ʘʨʥʘʡʳ ʜʘץ

ʦʥʳ ᴇʟʽʥʽש ʽʩ-ᴅʨʝʢʝʪʽʥʝ ʧʘʡʜʘʣʘʥʘ ʙʽʣʫ, ץʘʡʩʳʙʽʨ ʢʝʟʜʝʡʩʦץ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʝ ʘʣʫ.  

ʆʩʳ ʜʝשʛʝʡʣʝʨʜʽש ʪײʞʳʨʳʤʜʘʣʫʣʘʨʳʥʘʥ ʦʣʘʨʜʳש  ʪװʡʽʥʜʽ ײץʟʳʨʣʳץʪʘʨʤʝʥ 

(ʘץʧʘʨʘʪʪʪʳץ, ʢʦʤʤʫʥʠʢʘʪʠʚʪʽʢ ʞᴅʥʝ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ײץʟʳʨʣʳץʪʘʨʳ) ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʜʝʥ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ.  

 ɾʘʣʧʳ ʘʣסʘʥʜʘ ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳ ʦץʳʪʫʜʘʥ ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʣʝʨ:  

ʘ) ʙʘסʜʘʨʣʘʤʘʥʳש ʤʘʟʤײʥʳʥ ʝʤʝʩ, ʦץʳʪʫʜʳש ᴅʨ ʪװʨʣʽ ʢʝʟʝשʽʥʜʝʛʽ ʦץʫʰʳʥʳש ʞʝʪʽʩʪʽʢ 

ʜʝשʛʝʡʽʥ ʩʠʧʘʪʪʘʫʳ, ʢᴇʟʜʝʣʛʝʥ ʤʘץʩʘʪʪʳ ץʘʤʪʫʳ;  

ᴅ) ײʩʳʥʳʣסʘʥ ʢʫʨʩʪʘ ʥʝʛʝ װʡʨʝʪʫ ʢʝʨʝʢʪʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥʜʝʡ ʙʦʣʳʧ ײץʨʳʣʫʳ;  

ʙ) ʤסײʘʣʽʤʥʽש ᴇʟ ʞײʤʳʩʳʥ ʞʦʩʧʘʨʣʘʫʳ ʞᴅʥʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫʳ, ʦץʫʰʳʣʘʨʜʳש 

ʞʝʪʽʩʪʽʛʽʥ ʙʘסʘʣʘʫʳ װʰʽʥ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʧʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʽ ץʘʞʝʪ.  

ʉʦʥʳʤʝʥ ץʦʣʜʘʥʙʘʣʳ ʢʫʨʩʪʘʨʜʳש ʤʘʟʤײʥʳ ʞʦסʘʨʳʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ ʢװʪʽʣʝʪʽʥ 

ʥᴅʪʠʞʝʣʝʨ ʪײʨסʳʩʳʥʘʥ ʜײʨʳʩ ʪʘשʜʘʣʳʧ ʘʣʳʥסʘʥ ʞʘסʜʘʡʜʘ ʦץʳʪʫ װʜʝʨʽʩʽʥ ʽʩ-ᴅʨʝʢʝʪʪʽʢ 

ʞᴅʥʝ ʪײʣסʘʣʳץ-ʙʘסʜʘʨʣʘʥסʘʥ ʪײʨסʳʜʘʥ ײץʨʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʙʦʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ 

ʟʝʨʪʪʝʫʰʽʣʽʢ ʩʠʧʘʪʪʘסʳ ʤײʥʜʘʡ ʢʫʨʩʪʘʨʜʳ ʦץʳʪʫ ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʙʝʪʽʥʰʝ ʙʽʣʽʤ ʘʣʘ 

ʙʽʣʫʽʥʝ, ʠʛʝʨʛʝʥ ʙʽʣʽʤʽʥ ʞʘשʘ ʞʘסʜʘʡʣʘʨסʘ ץʦʣʜʘʥʘ ʘʣʫʣʘʨʳʥʘ, ʰʳסʘʨʤʘʰʳʣʳץ ʽʩ-ᴅʨʝʢʝʪ 

ʪᴅʞʽʨʠʙʝʩʽʤʝʥ, ʤʝʢʪʝʧʪʝʥ ʢʝʡʽʥʛʽ ʙʽʣʽʤʽʥ ʞʘʣסʘʩʪʳʨʫ װʰʽʥ ץʘʞʝʪ ʪװʡʽʥʜʽ ײץʟʳʨʣʳץʪʘʨʤʝʥ  

  .ʘʨʫʣʘʥʫʳʥʘ ʩʝʙʝʧʪʝʩʝʪʽʥ ʙʦʣʘʜʳץ
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ʈɽɿʖʄɽ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʦʣʴ ʠ ʤʝʩʪʦ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʧʨʠʢʣʘʜʥʳʤ 

ʢʫʨʩʘʤ, ʘ ʪʘʢʞʝ ʚʠʜʳ ʧʨʠʢʣʘʜʥʳʭ ʢʫʨʩʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʠʭ ʟʘʜʘʯʠ ʠ ʬʫʥʢʮʠʠ.   

 

SUMMARY 

The article deals with  the role and place of expecting results in teaching applied courses, 

and also types of applied courses and their functions in mathematics. 
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ʉʇʆʉʆɹʓ ʆʈɻɸʅʀɿɸʎʀʀ ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʋʏɸʑʀʍʉʗ ʅɸ ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ 

 

ʄ.ɽʨʢʝʙʘʝʚʘ ï ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ, ɹ.ʉ.ʍʘʥʞʘʨʦʚʘ ï ʢ.ʧ.ʥ., ʜʦʮʝʥʪ  

(ʛ. ɸʣʤʘʪʳ, ʂʘʟʛʦʩʞʝʥʧʫ) 

 

ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʰʢʦʣ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʫʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʤʦʪʠʚʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʥʘʣʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʫʯʠʪʝʣʝʡ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʵʪʦʪ ʧʫʪʴ ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʦʙʫʯʝʥʠʠ ʫʯʝʙʥʦ-ʧʨʦʙʣʝʤʥʦʛʦ ʩʧʦʩʦʙʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ.  

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ, ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ, ʫʯʝʙʥʳʡ ʧʣʘʥ, ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʫʯʠʪʝʣʴ, ʫʨʦʢ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʠʩʪʦʨʠʠ ʧʝʜʘʛʦʛʠʢʠ ʥʝ ʨʘʟ ʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʩʦʟʜʘʪʴ ʠʜʝʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʣʘ ʙʳ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʚʳʜʚʠʛʘʝʤʳʤ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʦ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʥʘ ʧʦʣʫʯʠʣʘ ʩʚʦʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʯʘʣʝ ʍʍ ʚ. ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʜʝʪʝʡ ʚ 

ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ, ʫʞʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʣʘʩʩʥʦ-ʫʨʦʯʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʥʘʯʘʣʝ ʚʝʢʘ ʦʥʘ 

ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʪʨʸʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; ʩʦʯʝʪʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʦʡ 

ʫʯʘʱʠʭʩʷ; ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʫʯʝʙʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ. 

ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʰʣʦ ʩʚʦʸ ʨʘʟʚʠʪʠʝ ʚ çɼʘʣʴʪʦʥ-ʧʣʘʥʝè: ʛʦʜʦʚʦʡ ʦʙʲʸʤ  

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʙʠʚʘʣʩʷ ʥʘ çʧʦʜʨʷʜʳè, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʣʠ ʠʟ ʝʞʝʜʥʝʚʥʳʭ ʟʘʜʘʥʠʡ. 

ʋʯʝʥʠʢ ʟʘʢʣʶʯʘʣ ʩ ʫʯʠʪʝʣʝʤ çʜʦʛʦʚʦʨè ʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʥʘʟʥʘʯʝʥʥʦʝ ʚʨʝʤʷ. ʄʘʪʝʨʠʘʣ ʠʟʫʯʘʣʩʷ ʚ ʧʨʝʜʤʝʪʥʳʭ ʢʘʙʠʥʝʪʘʭ-

ʣʘʙʦʨʘʪʦʨʠʷʭ, ʛʜʝ ʦʥ ʤʦʛ ʧʦʣʫʯʘʪʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʫʯʠʪʝʣʷ ʧʦ ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ. 

çɼʘʣʴʪʦʥ-ʧʣʘʥè ʧʨʠʫʯʘʣ ʫʯʘʱʠʭʩʷ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʚʘʣ ʠʥʠʮʠʘʪʠʚʫ, 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʚʟʷʪʳʝ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʧʦʙʫʞʜʘʣ ʢ ʧʦʠʩʢʫ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʩʧʦʩʦʙʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ. 

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʩʦʯʝʪʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʩ 

ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʦʡ ʫʯʘʱʠʭʩʷ ï ʷʨʯʝ ʚʩʝʛʦ ʥʘʰʣʘ ʩʚʦʸ ʚʳʨʘʞʝʥʠʝ ʚ çɻʦʚʘʨʜ-ʧʣʘʥʝè ʠ 

çʁʝʥʘ-ʧʣʘʥʝè. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤ: ʚʤʝʩʪʦ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʢʣʘʩʩʦʚ ï

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ, ʧʝʨʝʤʝʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ; ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ, ʚʳʙʦʨ ʫʯʝʙʥʳʭ 

ʧʨʝʜʤʝʪʦʚ ʟʘʚʠʩʝʣ ʦʪ ʠʥʪʝʨʝʩʦʚ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ; ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʜʝʣʠʣʩʷ ʥʘ çʦʪʜʝʣʳè, 

ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʦʠʩʭʦʜʠʣʦ ʯʝʨʝʟ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ 

ʨʘʙʦʪʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʟʘʠʤʦʧʦʤʦʱʴʶ ʚ ʤʘʣʦʡ ʛʨʫʧʧʝ (4-5 ʯʝʣʦʚʝʢ); ʦʜʠʥ ʫʯʠʪʝʣʴ ʤʦʛ 

ʟʘʥʠʤʘʪʴʩʷ ʨʘʟʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ ʚ ʩʦʩʪʘʚʝ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ. 

ʊʨʝʪʴʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʦʦʙʨʘʟʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʭʦʜ ʦʪ ʢʣʘʩʩʥʦ-ʫʨʦʯʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʦʩʥʦʚʥʳʤ çʘʢʘʜʝʤʠʯʝʩʢʠʤè 

ʜʠʩʮʠʧʣʠʥʘʤ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʜʠʩʮʠʧʣʠʥ ʧʦ ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ 

ʫʯʝʙʥʳʤ ʧʦʩʦʙʠʷʤ; ʧʨʦʨʘʙʘʪʳʚʘʣʠʩʴ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʜʣʷ ʢʘʞʜʦʛʦ 

ʫʯʝʥʠʢʘ ʪʝʤʧʝ; ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʪʘ ʚʝʣʘʩʴ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ; ʦʙʫʯʝʥʠʝ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʫʩʪʘʥʘʚʣʠʚʘʣʦ ʩʪʝʧʝʥʴ 

ʧʨʠʙʣʠʞʝʥʠʷ ʫʯʝʥʠʢʘ ʢ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ ʠ ʚʳʷʚʣʷʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ 

ʦʨʛʘʥʠʟʦʚʳʚʘʣʘʩʴ ʛʨʫʧʧʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʜʣʷ ʧʨʠʫʯʝʥʠʷ ʢ ʢʦʣʣʝʢʪʠʚʥʦʤʫ 

ʪʨʫʜʫ; ʛʨʫʧʧʳ ʚʦʟʥʠʢʘʣʠ ʥʘ ʦʩʥʦʚʝ ʦʙʱʠʭ ʠʥʪʝʨʝʩʦʚ. 



 ʍʘʙʘʨʰʳʩʳ ˉ1(43), 2013  53 שʫʥʠʚʝʨʩʠʪʝʪʽʥʽ ץʳʟʜʘʨ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʤʝʤʣʝʢʝʪʪʽʢ ץʘʟʘפ

ɺ ʥʘʰʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʩʥʦ-ʫʨʦʯʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʛʨʫʧʧʠʨʦʚʢʫ ʫʯʘʱʠʭʩʷ ʚ ʢʣʘʩʩʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʦʤ ʠ ʫʩʣʦʚʠʝʤ 

ʟʥʘʥʠʡ, ʦʩʥʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʫʨʦʢ; ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʢʘʞʜʦʤ ʢʣʘʩʩʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʯʝʙʥʳʤʠ ʧʣʘʥʘʤʠ ʠ ʧʨʦʛʨʘʤʤʘʤʠ; ʥʘ ʦʩʥʦʚʝ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʨʘʩʧʠʩʘʥʠʝ ʫʨʦʢʦʚ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʫʯʠʪʝʣʝʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ 2 ʚʠʜʘ ʧʣʘʥʠʨʦʚʘʥʠʷ: 

1. ʧʝʨʩʧʝʢʪʠʚʥʦʝ ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʣʘʥʘʭ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʤʳ 

ʫʨʦʢʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʵʢʩʢʫʨʩʠʡ, ʥʘʤʝʯʘʶʪʩʷ ʢʦʥʪʨʦʣʴʥʳʝ ʧʠʩʴʤʝʥʥʳʝ ʨʘʙʦʪʳ, 

ʦʙʦʙʱʘʶʱʝ-ʧʦʚʪʦʨʠʪʝʣʴʥʳʝ ʠ ʟʘʯʝʪʥʳʝ ʟʘʥʷʪʠʷ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ 

ʯʘʩʦʚ, ʦʪʚʦʜʠʤʳʭ ʥʘ ʠʟʫʯʝʥʠʝ ʪʝʤʳ, ʦʜʥʘʢʦ ʵʪʠ ʧʣʘʥʳ ʥʝ ʜʝʪʘʣʠʟʠʨʫʶʪʩʷ. 

2. ʪʝʢʫʱʝʝ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʦʚ, ʦʪʜʝʣʴʥʳʭ ʫʨʦʢʦʚ. ʈʘʟʨʘʙʘʪʳʚʘʷ 

ʩʦʜʝʨʞʘʥʠʝ ʫʨʦʢʘ, ʫʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʢʨʘʪʢʠʡ ʧʣʘʥ ʙʝʩʝʜʳ, ʨʘʩʩʢʘʟʘ, ʣʝʢʮʠʠ; ʬʦʨʤʠʨʫʝʪ 

ʚʦʧʨʦʩʳ ʢ ʫʯʘʱʝʤʫʩʷ, ʟʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʧʝʨʝʯʠʩʣʷʝʪ ʥʦʤʝʨʘ 

ʫʧʨʘʞʥʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʳ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʠʛʨʘʝʪ ʧʦʜʙʦʨʢʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪ.ʢ. ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʳ 

ʯʝʨʧʘʝʤ ʠʥʬʦʨʤʘʮʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ. ʆʜʥʘʢʦ ʩʘʤʘ ʧʦ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʷ ʚʥʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʙʝʥʢʘ ʥʝ ʠʤʝʝʪ ʜʣʷ ʥʝʛʦ ʥʠʢʘʢʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʠʢʘʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ɽʩʣʠ ʞʝ ʠʥʬʦʨʤʘʮʠʷ ʩʦʟʚʫʯʥʘ ʧʦʪʨʝʙʥʦʩʪʷʤ ʫʯʘʱʝʛʦʩʷ ʠ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ, ʪʦ ʦʥ ʧʦʣʫʯʘʝʪ ʠʤʧʫʣʴʩ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ 

ʵʪʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʫʧʥʦ ʫʯʝʥʠʢʫ, ʜʦʣʞʥʦ ʠʩʭʦʜʠʪʴ 

ʠʟ ʠʤʝʶʱʠʭʩʷ ʫ ʥʝʛʦ ʟʥʘʥʠʡ ʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʥʠʭ ʠ ʥʘ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ ʜʝʪʝʡ, ʥʦ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʠ ʪʨʫʜʥʳʤ. ʆʜʥʘʢʦ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʫʩʧʝʰʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 

ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ɸʥʘʣʠʟ ʧʨʘʢʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʜʘʯ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʨʝʰʠʪʴ 

ʟʘʜʘʯʠ ʙʝʟ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʡ ʮʝʣʠ ʠʭ ʨʝʰʝʥʠʷ, ʢʦʛʜʘ ʚʩʝ ʩʚʦʜʠʪʩʷ ʢ ʙʳʩʪʨʝʡʰʝʤʫ 

ʧʦʠʩʢʫ ʨʝʰʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʥʫʞʥʦʛʦ ʦʪʚʝʪʘ, ʢʦʪʦʨʳʤ ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ. 

ʃʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʯʠʪʝʣʝʡ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʚʩʝʛʜʘ ʬʦʨʤʠʨʫʶʪ ʮʝʣʴ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʅʝʢʦʪʦʨʳʝ ʫʯʠʪʝʣʷ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠ ʬʦʨʤʫʣʠʨʫʶʪ, ʥʦ ʠ ʧʨʠʚʣʝʢʘʶʪ ʢ 

ʵʪʦʤʫ ʫʯʘʱʠʭʩʷ, ʪ.ʢ. ʩʯʠʪʘʶʪ, ʯʪʦ ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʫʯʰʝ ʧʦʥʷʪʴ ʟʘʜʘʯʫ, ʙʦʣʝʝ 

ʩʦʟʥʘʪʝʣʴʥʦ ʝʝ ʨʝʰʠʪʴ, ʦʩʦʟʥʘʪʴ ʝʝ ʥʘʟʥʘʯʝʥʠʝ, ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʣʫʯʰʝʛʦ 

ʝʝ ʫʩʚʦʝʥʠʷ. ʕʪʦʪ ʩʧʦʩʦʙ ʥʘʟʳʚʘʝʪʩʷ ʩʧʦʩʦʙ ʮʝʣʝʚʦʛʦ ʪʨʝʙʦʚʘʥʠʷ. 

ʅʘʢʦʥʝʮ, ʩʦʚʩʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʫʯʠʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʫʣʠʨʫʝʪ ʮʝʣʴ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʥʦ ʩʪʨʦʠʪ ʧʨʦʮʝʩʩ ʝʝ ʨʝʰʝʥʠʷ, ʢʘʢ ʧʨʦʮʝʩʩ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʮʝʣʠ, ʠ ʧʦʩʣʝ ʨʝʰʝʥʠʷ ʦʙʩʫʞʜʘʶʪ ʩ ʫʯʘʱʠʤʠʩʷ ʢʘʢ ʙʳʣʘ ʨʘʟʨʝʰʝʥʘ 

ʧʨʦʙʣʝʤʘ, ʦʩʫʱʝʩʪʚʣʝʥʘ ʮʝʣʴ ʨʝʰʝʥʠʷ. ʕʪʦʪ ʩʧʦʩʦʙ ʥʘʟʳʚʘʝʪʩʷ ʫʯʝʙʥʦ-ʧʨʦʙʣʝʤʥʳʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʣʠʰʴ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʴ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʧʦʩʪʨʦʠʪʴ 

ʢʘʢ ʧʨʦʮʝʩʩ ʨʘʟʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʤʳ ʭʦʪʠʤ ʥʘʡʪʠ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʧʫʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʤʦʪʠʚʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʦ ʘʥʘʣʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʫʯʠʪʝʣʝʡ, ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʵʪʦʪ ʧʫʪʴ ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʦʙʫʯʝʥʠʠ ʫʯʝʙʥʦ-ʧʨʦʙʣʝʤʥʦʛʦ  ʩʧʦʩʦʙʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ʇʩʠʭʦʣʦʛʠ ʠʩʩʣʝʜʦʚʘʣʠ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʫʩʪʘʥʦʚʠʣʠ, 

ʯʪʦ ʠʟʫʯʝʥʠʝ ʢʘʞʜʦʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʘʟʜʝʣʘ ʠʣʠ ʪʝʤʳ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʦ 

ʩʦʩʪʦʷʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: 

1. ɺʚʦʜʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʵʪʘʧ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʦʩʦʟʥʘʪʴ ʦʩʥʦʚʥʫʶ 

ʮʝʣʴ ʧʨʝʜʩʪʦʷʱʝʛʦ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʡ ʪʝʤʳ, ʝʝ ʤʝʩʪʦ ʠ ʨʦʣʴ ʚ ʦʙʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʝʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʥʫʞʥʳʭ ʩʣʫʯʘʷʭ, ʫʯʠʪʝʣʴ ʫʢʘʟʳʚʘʝʪ ʢʘʢʠʝ 

ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʨʘʥʝʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʦʙʝʥʥʦ ʧʦʥʘʜʦʙʷʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʜʘʥʥʦʡ ʪʝʤʳ. ɿʘʪʝʤ ʫʯʠʪʝʣʴ ʩʦʦʙʱʘʝʪ, ʩʢʦʣʴʢʦ ʫʨʦʢʦʚ ʦʪʚʝʜʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʪʝʤʳ, 



54  ɺʝʩʪʥʠʢ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ˉ1(43), 2013 

 

ʧʨʠʤʝʨʥʳʝ ʩʨʦʢʠ ʝʝ ʟʘʚʝʨʰʝʥʠʷ ʠ ʧʝʨʝʯʠʩʣʷʝʪ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʪʝʤʳ, ʪ.ʝ. ʟʥʘʥʠʷ, 

ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʳ ʦʚʣʘʜʝʪʴ ʫʯʘʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʵʪʦʡ ʪʝʤʳ. 

2. ʆʧʝʨʘʮʠʦʥʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʵʪʘʧ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʫʯʘʱʠʝʩʷ ʫʩʚʘʠʚʘʶʪ ʟʥʘʥʠʷ,  

ʚʭʦʜʷʱʠʝ ʚ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʡ ʪʝʤʳ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʚʠʜʳ ʠ ʬʦʨʤʳ 

ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ: ʨʘʩʩʢʘʟ ʠʣʠ ʣʝʢʮʠʷ, ʬʨʦʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʥʷʪʠʷ. 

ʂʦʣʣʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʫʩʚʦʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʧʨʦʚʝʜʝʥʠʶ 

ʦʧʳʪʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʠ ʪ.ʜ. ʀʟʣʦʞʝʥʠʝ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʫʯʠʪʝʣʝʤ, ʥʦ ʧʦ ʤʝʨʝ ʚʟʨʦʩʣʝʥʠʷ ʫʯʘʱʠʭʩʷ, 

ʯʘʩʪʴ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʜʘʝʪʩʷ ʜʣʷ ʠʟʣʦʞʝʥʠʷ ʜʦʢʣʘʜʯʠʢʦʤ ʠʣʠ ʜʣʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʧʨʦʨʘʙʦʪʢʝ ʧʦ ʫʯʝʙʥʠʢʫ. 

3. ʈʝʬʣʝʢʩʠʚʥʦ-ʦʮʝʥʦʯʥʳʡ ʵʪʘʧ. ɿʜʝʩʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʦʙʱʝʥʠʝ ʠʟʫʯʝʥʥʦʛʦ ʠ 

ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. ʇʨʠ ʵʪʦʤ, ʛʣʘʚʥʘʷ ʮʝʣʴ ʵʪʦʛʦ ʵʪʘʧʘ ï ʨʘʟʚʠʪʠʝ 

ʫ ʫʯʘʱʠʭʩʷ ʨʝʬʣʝʢʩʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʩʘʤʦʘʥʘʣʠʟʘ), ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʦʙʦʙʱʝʥʠʶ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ʩʘʤʦʦʮʝʥʢʠ. ɼʣʷ ʦʙʦʙʱʝʥʠʷ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ: ʦʙʦʙʱʘʶʱʠʝ ʫʨʦʢʠ, ʜʦʢʣʘʜʳ ʫʯʘʱʠʭʩʷ, ʩʦʩʪʘʚʣʝʥʠʝ 

ʧʦ ʛʨʫʧʧʘʤ ʦʙʦʙʱʘʶʱʠʭ ʩʭʝʤ.  

ʊʘʢ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʦʙʫʯʘʶʱʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʚʦ ʚʨʝʤʷ ʦʙʲʷʩʥʝʥʠʷ ʥʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʲʷʩʥʝʥʠʷ, ʪʦ ʠʭ ʥʝʤʝʜʣʝʥʥʘʷ ʧʨʦʚʝʨʢʘ ʜʘʝʪ ʯʝʪʢʫʶ ʢʘʨʪʠʥʫ 

ʪʦʛʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʫʨʦʢʝ, ʢʘʢʦʚʘ ʩʪʝʧʝʥʴ ʧʦʥʠʤʘʥʠʷ ʫʯʘʱʠʤʠʩʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʩʘʤʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ ʝʛʦ ʠʟʫʯʝʥʠʷ. 

ʄʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʩʘʤʦʝ ʪʨʫʜʥʦʝ ʜʣʷ ʫʯʠʪʝʣʷ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʥʘʫʯʠʪʴʩʷ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʣʘʩʩʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʧʦʩʪʝʧʝʥʥʦ 

ʧʝʨʝʜʘʚʘʪʴ ʫʯʘʱʠʤʩʷ ʤʥʦʛʠʝ ʩʚʦʠ ʬʫʥʢʮʠʠ ʠ ʨʦʣʠ, ʠ, ʥʝ ʧʦʜʘʚʣʷʷ ʠʥʠʮʠʘʪʠʚʳ, 

ʨʫʢʦʚʦʜʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʫʯʘʱʠʭʩʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʝʩʣʠ ʵʪʫ ʩʠʩʪʝʤʫ 

ʚʚʦʜʠʪʴ ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ, ʪʦ ʫʯʘʱʠʝʩʷ ʙʳʩʪʨʦ ʦʩʚʘʠʚʘʶʪʩʷ ʩ ʥʝʡ ʠ ʦʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʥʠʭ ʧʨʠʚʳʯʥʦʡ, ʠ ʰʢʦʣʴʥʠʢʠ ʩʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʳʪʘʪʴ ʯʫʚʩʪʚʘ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʪ ʩʜʝʣʘʥʥʦʛʦ, ʨʘʜʦʩʪʴ ʧʦʙʝʜʳ ʥʘʜ ʧʨʝʦʜʦʣʝʥʥʳʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ, ʩʯʘʩʪʴʝ ʧʦʟʥʘʥʠʷ ʥʦʚʦʛʦ, ʠʥʪʝʨʝʩʥʦʛʦ. ʊʝʤ ʩʘʤʳʤ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʫ 

ʫʯʘʱʠʭʩʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʝʨʝʞʠʚʘʥʠʝ ʪʘʢʠʭ ʯʫʚʩʪʚ ʚ ʙʫʜʫʱʝʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʚʦʨʯʝʩʪʚʝ, ʧʦʟʥʘʥʠʠ, ʚ ʫʧʦʨʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʫʯʝʙʝ. 

ʆʧʳʪ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʘʢʘʷ ʤʝʪʦʜʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʫʯʘʱʠʭʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʠʣʴʥʳʭ, ʯʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʫʯʝʥʠʢʦʚ, ʩʧʨʘʚʣʷʶʱʠʭʩʷ ʩ 

ʟʘʜʘʥʠʷʤʠ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. ɺʘʞʥʦ ʪʘʢʞʝ, ʯʪʦ ʚʩʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʥʘʚʳʢʠ ʧʨʠʛʦʜʷʪʩʷ ʚʳʧʫʩʢʥʠʢʘʤ ʰʢʦʣʳ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʢʦʛʜʘ ʦʥʠ ʙʫʜʫʪ ʫʯʠʪʴʩʷ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 
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SUMMARY 

The article deals with the ways of organization pupilsôcognitive activity at the lessons of 

mathematics.   
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ɸʥʥʦʪʘʮʠʷ: ʄʘץʘʣʘʜʘ ʢʦʤʧʣʝʢʩʪʽ ʘʡʥʳʤʘʣʳ ʬʫʥʢʮʠʷʣʘʨ ʪʝʦʨʠʷʩʳʥ ʦץʳʪʫʜʘ ʞʘשʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʙʘʨʳʩʳʥʜʘ ʧʨʦʛʨʘʤʤʘʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʝʩʝʧʪʝʫʣʝʨʜʽ ʰʝʰʫ ᴅʜʽʩʽ ץʘʨʘʩʪʳʨʳʣסʘʥ.  

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʢʦʤʧʣʝʢʩ ʘʡʥʳʤʘʣʳ ʬʫʥʢʮʠʷʣʘʨ, ʬʫʥʢʮʠʷʥʳש ʰʝʛʝʨʤʝʩʽʥ ʘʥʳץʪʘʫ, 

Mathcad. 

 ʘʥ ʥʝʛʽʟʛʽסʦʡʳʧ ʦʪʳʨץ ʘʣʜʳʥʘ שʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʳ שʘʟʽʨʛʽ ʢʝʟʜʝ ʝʣʽʤʽʟʜʽפ

ʤʽʥʜʝʪʪʝʨʽ ײʣʪʪʳש ʙᴅʩʝʢʝʣʝʩʪʽʢʢʝ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫ, ᴅʣʝʤʜʽʢ ʙʽʣʽʤ ʢʝשʽʩʪʽʛʽʥʝ ʪʦʣʳסʳʤʝʥ 

ʝʥʫ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʫʜʝ ʙʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʝ ʘץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʞʝʪʽʩʪʽʢʪʝʨʽʥ ʝʥʛʽʟʫ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʞװʡʝʣʝʨʜʽ ʪʠʽʤʜʽ ʞᴅʥʝ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ, ʝʣʜʝʛʽ ʘץʧʘʨʘʪʪʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ᴅʣʝʤʜʽʢ 

ʙʽʣʽʤ ʙʝʨʫʤʝʥ ʳץʧʘʣʜʘʩʪʳʨʫ, ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʳש ʙʘʡʣʘʥʳʩʪʘʨʳʥ ʥʳסʘʡʪʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ [1,2].  

ɾʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝ ʢʦʤʧʣʝʢʩ ʘʡʥʳʤʘʣʳ ʬʫʥʢʮʠʷʣʘʨ ʪʝʦʨʠʷʩʳʥʳש 
ʵʣʝʤʝʥʪʪʝʨʽʥ ʦץʳʪʫʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʞװʡʝʣʝʨʜʽ ץʦʣʜʘʥʫ ʦץʫʰʳʥʳש ʙʽʣʽʤ 

ʞʘשʘʨʪʫ, ᴇʟʽʥ-ᴇʟʽ ʘסשʘʨʫ, ʽʟʜʝʥʽʩ, ʘץʧʘʨʘʪʪʳ ʩʳʥ ʢᴇʟʙʝʥ ʪʘʣʜʘʫ, ʘʥʘʣʠʪʠʢʘʣʳץ ʦʡʣʘʫ, 

ʙʦʣʞʘʫ, ʞʦʙʘʣʘʫ ʞᴅʥʝ ᴇʟʽʥʜʽʢ ʦʡʣʘʡ ʙʽʣʫ ʩʝʢʽʣʜʽ ʪʝʦʨʠʷʣʳץ ʽʩʢʝʨʣʽʢʪʝʨʽ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ 

ʪʝʨʝש ʤʝשʛʝʨʫʛʝ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʜʽ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʢᴇʤʝʛʽʤʝʥ ʦץʫ ʧʨʦʮʝʩʽʥ 

 ʜʘʡʳʥʜʘ ʞʘʣʧʳ ʙʽʣʽʤ ʙʝʨʝʪʽʥ ʤʝʢʪʝʧʪʝʨʜʝסʘʨʘʩʪʳʨʫ ʞʘץ ʳʜʘʥסʨײʘ ʪשʡʳʤʜʘʩʪʳʨʫʜʳ ʞʘײ
ʦץʫʰʳʣʘʨʜʳש ʜʘʡʳʥʜʳץ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳש ʧʝʜʘʛʦʛʠʢʘʣʳץ ʰʘʨʪʪʘʨʳ ʢʦʤʧʣʝʢʩ 

ʘʡʥʳʤʘʣʳ ʬʫʥʢʮʠʷʣʘʨ ʪʝʦʨʠʷʩʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ʦץʳʪʫʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʘʪʝʤʘʪʠʢʘʣʳץ 

ʞװʡʝʣʝʨʜʽ ʪʘשʜʘʧ ʘʣʫ, ʦץʫ ʤʦʪʠʚʘʮʠʷʩʳʥ, ʪʘʥʳʤʜʳץ ʙʝʣʩʝʥʜʽʣʽʢ ʧʝʥ ʰʳסʘʨʤʘʰʳʣʳץ 

ʳʥʪʘʥʳ ʘʨʪʪʳʨʫ ʝʩʝʙʽʥʝʥ ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʙʝʣʩʝʥʜʽ ᴇʟʽʥʜʽʢ ʽʩ-ᴅʨʝʢʝʪʽʥ 

 ʤʢʽʥʜʽʢʪʝʨʽʥװʤ שʘʪʘʨ ʄʘthʩad ʧʨʦʛʨʘʤʤʘʣʘʫ ʦʨʪʘʩʳʥʳץ ʡʳʤʜʘʩʪʳʨʫ. ʉʦʥʳʤʝʥײ

ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ ʢʦʤʧʣʝʢʩ ʘʡʥʳʤʘʣʳ ʬʫʥʢʮʠʷʣʘʨʥrʘ ʙʽʨʥʝʰʝ ʝʩʝʧʪʝʨ ʰʳסʘʨʳʣʫʳʥ 

  .ʘʨʘʩʪʳʨʘʤʳʟ [4,5]ץ
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Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ ʝʩʝʧʪʽש ʰʝʰʽʣʫʽ (1-ʩʫʨʝʪ) ʢᴇʨʩʝʪʽʣʛʝʥ. 
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1-ʩʫʨʝʪ. Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ 1-ʤʳʩʘʣʜʳש ʰʝʰʫ ʪʝʨʝʟʝʩʽ 
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Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ ʝʩʝʧʪʽש ʰʝʰʽʣʫʽ (2-ʩʫʨʝʪ) ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

2-ʩʫʨʝʪ. Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ 2-ʤʳʩʘʣʜʳש ʰʝʰʫ ʪʝʨʝʟʝʩʽ 

 

ʄʳʩʘʣ 3. ()
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zf  ʬʫʥʢʮʠʷʩʳʥʳש ʰʝʛʝʨʽʥʜʽʣʝʨʽʥ ʘʥʳץʪʘשʳʟ. 

ʐʝʰʫʽ: ʂʦʤʧʣʝʢʩ ʘʡʥʳʤʘʣʳ ʬʫʥʢʮʠʷʥʳץ שʘʨʘʧʘʡʳʤ ʧʦʣʶʩʪʝʨʽ ʙᴇʣʽʤ ʪװʙʽʨʣʝʨʽ: 

iz 21°=  ʙʦʣʘʜʳ. ʆʜʘʥ ʰʳסʘʪʳʥʳ,  
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Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ ʝʩʝʧʪʽש ʰʝʰʽʣʫʽ (3-ʩʫʨʝʪ) ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

3-ʩʫʨʝʪ. Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ 3-ʤʳʩʘʣʜʳש ʰʝʰʫ ʪʝʨʝʟʝʩʽ 
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Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ ʝʩʝʧʪʽש ʰʝʰʽʣʫʽ (4-ʩʫʨʝʪ) ʢᴇʨʩʝʪʽʣʛʝʥ. 
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4-ʩʫʨʝʪ. Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ 4-ʤʳʩʘʣʜʳש ʰʝʰʫ ʪʝʨʝʟʝʩʽ 

 

ʄʳʩʘʣ 5. ʥװʢʪʝʩʽʥʝ ץʘʪʳʩʪʳ  ʬʫʥʢʮʠʷʩʳʥʳש ʰʝʛʝʨʽʥʜʽʩʽʥ 

ʘʥʳץʪʘשʳʟ. 

 

ʐʝʰʫʽ:  ʥװʢʪʝʩʽ  ʬʫʥʢʮʠʷʩʳʥʳץ שʘʨʘʧʘʡʳʤ ʧʦʣʶʩʳ, ᴇʡʪʢʝʥʽ 

 ʬʫʥʢʮʠʷʩʳ װʰʽʥ ʙײʣ ʥװʢʪʝ ץʘʨʘʧʘʡʳʤ ʥʦʣʴ ʙʦʣʘʜʳ.  ʆʥʜʘ,  

 

 
 

ʂʝʡʜʝ ץʘʨʘʧʘʡʳʤ ʧʦʣʶʩʢʝ ץʘʪʳʩʪʳ ʰʝʛʝʨʽʥʜʽʥʽ ʝʩʝʧʪʝʫ ʢʝʟʽʥʜʝ ʙʘʩץʘʰʘ ʬʦʨʤʫʣʘ 

ᴇʪʝ ʳסשʘʡʣʳ ʙʦʣʘʜʳ[5,6.]. ɹײʣ ʬʦʨʤʫʣʘ:  

 

. 

 

Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ ʝʩʝʧʪʽש ʰʝʰʽʣʫʽ (5-ʩʫʨʝʪ) ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

 
 

5-ʩʫʨʝʪ. Mathcad ʧʨʦʛʨʘʤʤʘʩʳʥʜʘ 5-ʤʳʩʘʣʜʳש ʰʝʰʫ ʪʝʨʝʟʝʩʽ  

 

 


