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ПРИВІТАННЯ ГОЛОВИ ОРГКОМІТЕТУ 

I Міжрегіональної науково-методичної конференції  

«Теоретико-методичні засади вивчення сучасної фізики та нанотехнологій 

у загальноосвітніх та вищих навчальних закладах» 

 

Шановні колеги! 

 

ɺʽʜ ʽʤʝʥʽ ʆʨʛʢʦʤʽʪʝʪʫ ʢʦʥʬʝʨʝʥʮʽʾ, ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ 

ʤʠ ʚʽʪʘʻʤʦ ʚʩʽʭ, ʭʪʦ ʟʥʘʡʰʦʚ ʤʦʞʣʠʚʽʩʪʴ ʚʟʷʪʠ ʫʯʘʩʪʴ ʫ ʥʘʰʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʪʘ 

ʦʙʛʦʚʦʨʠʪʠ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʂʦʥʬʝʨʝʥʮʽʷ ʩʧʦʯʘʪʢʫ ʟʘʜʫʤʫʚʘʣʘʩʷ ʥʘʤʠ ʷʢ ʨʝʛʽʦʥʘʣʴʥʘ. ʄʠ 

ʩʧʦʜʽʚʘʣʠʩʷ ʥʘ ʫʯʘʩʪʴ ʚʠʢʣʘʜʘʯʽʚ ɺʅɿ ʪʘ ʚʯʠʪʝʣʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘʣʝ ʪʝʤʘʪʠʢʘ 

ʢʦʥʬʝʨʝʥʮʽʾ ʚʠʷʚʠʣʘʩʷ ʥʘʩʪʽʣʴʢʠ ʚʘʞʣʠʚʦʶ ʽ ʘʢʪʫʘʣʴʥʦʶ, ʱʦ ʚ ʥʽʡ ʧʦʙʘʞʘʣʠ ʚʟʷʪʠ 

ʫʯʘʩʪʴ ʧʨʦʚʽʜʥʽ ʚʯʝʥʽ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʚʠʷʚʠʣʠʩʷ 

ʥʘʫʢʦʚʮʽ ʟ ʂʠʻʚʘ, ʆʜʝʩʠ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʘ ʽ, ʟʚʠʯʘʡʥʦ, ʉʫʤ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʩʢʨʫʪʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʩʪʘʥʦʚʠʱʝʤ, ʫ ʪʘʢʠʡ ʥʝʧʨʦʩʪʠʡ ʯʘʩ, ʙʫʣʦ ʚʘʞʢʦ ʦʯʽʢʫʚʘʪʠ 

ʧʨʠʾʟʜʫ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʽʥʰʠʭ ʤʽʩʪ. ʊʦʤʫ ʤʠ ʨʘʜʽ ʙʫʣʠ ʧʦʙʘʯʠʪʠ ʩʝʨʝʜ 

ʜʦʧʦʚʽʜʘʯʽʚ ʛʦʩʪʷ ʟ ʂʠʻʚʘ - ʧʨʦʬʝʩʦʨʘ ʂʠʾʚʩʴʢʦʛʦ ʚʽʡʩʴʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʜʦʢʪʦʨʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʉʫʩʷ ɹʦʛʜʘʥʘ 

ɸʨʩʝʥʪʽʡʦʚʠʯʘ. ʄʠ ʪʘʢʦʞ ʨʘʜʽ ʫʯʘʩʪʽ ʥʘʰʠʭ ʢʦʣʝʛ ʟ ʉʫʤɼʋ ʽ ʉʅɸʋ. 

ɺʩʴʦʛʦ ʥʘ ʢʦʥʬʝʨʝʥʮʽʶ ʧʦʜʘʣʠ ʟʘʷʚʢʫ ʧʦʥʘʜ 70 ʦʩʽʙ. ɿ ʥʠʭ 7 ʜʦʢʪʦʨʽʚ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨʽʚ ʪʘ ʙʣʠʟʴʢʦ 30 ʜʦʮʝʥʪʽʚ, ʢʘʥʜʠʜʘʪʽʚ ʥʘʫʢ. ɼʫʞʝ ʧʨʠʻʤʥʦ, ʱʦ ʩʝʨʝʜ 

ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʝʨʝʥʮʽʾ ʻ ʚʯʠʪʝʣʽ ʪʘ ʜʠʨʝʢʪʦʨʠ ʰʢʽʣ. ɰʭʥʷ ʫʯʘʩʪʴ ʜʫʞʝ ʚʘʞʣʠʚʘ ʜʣʷ ʥʘʩ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʘʡʙʽʣʴʰ ʦʙʽʟʥʘʥʽ ʧʨʦ ʩʪʘʥ ʦʩʚʽʪʠ ʟ ʬʽʟʠʢʠ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ. ʎʽʢʘʚʦʶ ʻ 

ʾʭʥʷ ʜʫʤʢʘ, ʷʢ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ, ʪʘʢ ʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ɺʅɿ - ʤʘʡʙʫʪʥʽʭ 

ʚʯʠʪʝʣʽʚ. ʅʘʞʘʣʴ, ʤʘʣʦ ʚʯʠʪʝʣʽʚ ʚʽʜʛʫʢʥʫʣʦʩʷ ʥʘ ʟʘʢʣʠʢ ʚʠʩʪʫʧʠʪʠ ʟ ʜʦʧʦʚʽʜʷʤʠ, 

ʤʦʞʣʠʚʦ ʯʝʨʝʟ ʙʨʘʢ ʽʥʬʦʨʤʘʮʽʾ. ʄʠ ʚʨʘʭʫʻʤʦ ʮʝ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʄʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ ʦʭʦʧʣʶʶʪʴ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʠʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ. ɼʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʤʘʡʞʝ ʪʨʝʪʠʥʘ ʧʦʚʽʜʦʤʣʝʥʴ ʩʪʦʩʫʻʪʴʩʷ 

ʤʝʪʦʜʠʢʠ ʚʠʚʯʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʎʝ ʪʽ ʧʝʨʝʜʦʚʽ ʛʘʣʫʟʽ, ʷʢʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʡʙʽʣʴʰ ʪʝʭʥʽʯʥʦ 

ʨʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ ʩʚʽʪʫ, ʽ ʚ ʷʢʠʭ ʋʢʨʘʾʥʘ, ʥʘ ʞʘʣʴ, ʟʥʘʯʥʦ ʚʽʜʩʪʘʻ. ʄʦʞʣʠʚʦ, ʟʘʚʜʷʢʠ 

ʩʘʤʝ ʪʘʢʠʤ ʧʨʘʮʷʤ, ʦʩʚʽʪʘ ʚ ʛʘʣʫʟʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ , ʷʢʘ ʟʘ ʢʦʨʜʦʥʦʤ ʧʨʦʧʘʛʫʻʪʴʩʷ 

ʩʢʨʽʟʴ ʽ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʨʘʥʥʴʦʛʦ ʜʠʪʠʥʩʪʚʘ, ʧʨʠʡʜʝ ʽ ʚ ʥʘʰʽ ʰʢʦʣʠ, ʽʥʩʪʠʪʫʪʠ ʪʘ 

ʫʥʽʚʝʨʩʠʪʝʪʠ. ɯ ʟʘʚʜʷʢʠ ʮʠʤ ʧʨʘʮʷʤ ʚʽʜʙʫʜʝʪʴʩʷ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʚʠʩʦʢʦʧʦʩʘʜʦʚʮʷʤʠ ʽ 

ʧʨʦʤʠʩʣʦʚʮʷʤʠ ʨʦʣʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʾʭ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʦʟʙʫʜʦʚʠ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. 

ʅʘ ʥʘʰʝ ʧʝʨʝʢʦʥʘʥʥʷ, ʟʘʧʦʨʫʢʘ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ï ʮʝ ʷʢʽʩʥʘ ʦʩʚʽʪʘ ʚ ʰʢʦʣʽ, ʜʝ 

ʥʘʚʯʘʶʪʴʩʷ ʽ ʚʠʭʦʚʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʤʘʡʙʫʪʥʽ ʨʦʙʽʪʥʠʢʠ, ʽʥʞʝʥʝʨʠ, ʤʝʜʠʢʠ, 

ʙʫʜʽʚʝʣʴʥʠʢʠ, ʥʘʫʢʦʚʮʽ, ʘ ʡ ʧʦʣʽʪʠʢʠ ʪʘ ʯʠʥʦʚʥʠʢʠ ʽ, ʥʘʨʝʰʪʽ, ʤʘʡʙʫʪʥʽ ʢʝʨʽʚʥʠʢʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʗʢʨʘʟ ʚʦʥʠ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠ ʪʝʭʥʽʯʥʫ ʧʦʣʽʪʠʢʫ ʨʦʟʚʠʪʢʫ 

ʥʘʰʦʾ ʝʢʦʥʦʤʽʢʠ, ʽ ʚʽʜ ʾʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʘʣʝʞʘʪʠʤʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʚʽʜʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʽ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ʊʦʤʫ ʱʝ ʟ ʜʠʪʠʥʩʪʚʘ ʪʨʝʙʘ 

ʧʦʯʠʥʘʪʠ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʫʯʘʩʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʥʘʫʢʠ, ʟ ʦʩʥʦʚʘʤʠ ʥʘʥʦʥʘʫʢʠ ʪʘ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʪʽ ʛʘʣʫʟʽ ʟʥʘʥʴ ʽ ʾʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʪʴ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ 

ʧʝʨʝʭʽʜ ʋʢʨʘʾʥʠ ʜʦ ʥʦʚʦʛʦ VI ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ, ʥʘ ʰʣʷʭʫ ʜʦ ʷʢʦʛʦ ʡʜʫʪʴ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 
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ʨʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ ʩʚʽʪʫ. ɿʘʛʘʣʦʤ ʧʝʨʝʜ ʰʢʦʣʦʶ ʽ ɺʅɿ ʩʪʦʷʪʴ ʚʘʞʣʠʚʽ ʟʘʚʜʘʥʥʷ. ɹʘʞʘʶ 

ʫʯʘʩʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʽʾ ʧʣʽʜʥʦʾ ʧʨʘʮʽ, ʤʦʣʦʜʽ, ʷʢʘ ʨʦʙʠʪʴ ʪʽʣʴʢʠ ʧʝʨʰʽ ʢʨʦʢʠ ʚ ʥʘʫʮʽ, - 

ʥʝ ʙʦʷʪʠʩʷ ʪʨʫʜʥʦʱʽʚ, ʜʦʣʘʪʠ ʾʭ. ʇʘʤ'ʷʪʘʡʪʝ, ʱʦ ʤʠ ʚʩʪʫʧʘʻʤʦ ʚ ʝʧʦʭʫ, ʢʦʣʠ 

ʦʩʦʙʠʩʪʠʡ ʞʠʪʪʻʚʠʡ ʫʩʧʽʭ ʽ ʜʦʙʨʦʙʫʪ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʪʽʣʴʢʠ ʪʠʤ, ʱʦ ʚʠ ʟʥʘʻʪʝ ʽ ʱʦ 

ʚʠ ʚʤʽʻʪʝ. ɸ ʚʠʢʣʘʜʘʯʽ ʰʢʽʣ ʽ ʚʫʟʽʚ ʫ ʩʚʦʾʡ ʚʠʭʦʚʥʽʡ ʨʦʙʦʪʽ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʪʘ 

ʰʢʦʣʷʨʘʤʠ ʥʘ ʮʽʡ ʪʝʟʽ ʧʦʚʠʥʥʽ ʧʦʩʪʽʡʥʦ ʘʢʮʝʥʪʫʚʘʪʠ ʩʚʦʶ ʫʚʘʛʫ. 

ʉʧʦʜʽʚʘʻʤʦʩʷ, ʱʦ ʤʘʪʝʨʽʘʣʠ ʢʦʥʬʝʨʝʥʮʽʾ ʟʥʘʡʜʫʪʴ ʩʚʦʛʦ ʯʠʪʘʯʘ ʽ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤʠ 

ʜʣʷ ʥʘʫʢʦʚʮʽʚ, ʚʠʢʣʘʜʘʯʽʚ, ʤʝʪʦʜʠʩʪʽʚ ʽ ʦʩʦʙʣʠʚʦ ʚʯʠʪʝʣʽʚ ʰʢʽʣ ʽ ʙʫʜʫʪʴ ʩʧʨʠʷʪʠ 

ʨʦʟʚʠʪʢʫ ʥʘʥʦʥʘʫʢʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. 

ʂʘʬʝʜʨʘ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʦ ʙʘʞʘʻ ɺʘʤ ʫʩʽʤ ʫʩʧʽʭʽʚ. 

 

 

ɻʦʣʦʚʘ ʆʨʛʘʥʽʟʘʮʽʡʥʦʛʦ  

ʢʦʤʽʪʝʪʫ ʢʦʥʬʝʨʝʥʮʽʾ,  

ʟʘʚ. ʢʘʬʝʜʨʠ ʬ̔ ʟʠʢʠ ʪʘ  

ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʬ̔ʟʠʢʠ         

ʉʫʤɼʇʋ ̔ʤʝʥ̔ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ, 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʯ̔ʥʠʭ ʥʘʫʢ,  

ʧʨʦʬʝʩʦʨ          І.О.Мороз  
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Абакарова Г.О. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ОСОБИСТІСНО ОРІЄНТОВАНЕ НАВЧАННЯ ОПТИКИ 

У ЗАГАЛЬНООСВІТНІЙ ШКОЛІ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʦ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʯʠʪʝʣʷʤʠ ʚ ʨʦʙʦʪʽ ʥʘ ʫʨʦʢʘʭ ʨʽʟʥʦʛʦ ʮʽʢʘʚʦʛʦ ʤʘʪʝʨʽʘʣʫ: 

ʜʠʜʘʢʪʠʯʥʠʭ ʽ ʩʶʞʝʪʥʦ-ʨʦʣʴʦʚʠʭ ʽʛʦʨ, ʟʘʚʜʘʥʴ ʫ ʚʽʨʰʘʭ, ʟʘʚʜʘʥʴ-ʞʘʨʪʽʚ, ʟʘʛʘʜʦʢ, 

ʨʝʙʫʩʽʚ, ʽʛʨʦʚʠʭ ʽ ʮʽʢʘʚʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʪʘʢʽ ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʫʯʥʷ ʚ ʩʫʙ'ʻʢʪ, ʟʘʮʽʢʘʚʣʝʥʠʡ ʚ ʩʘʤʦʨʦʟʚʠʪʢʫ, ʩʘʤʦʧʽʟʥʘʥʥʽ, 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʽ. 

ʋʤʽʣʦ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʩʫʯʘʩʥʦʾ, ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʫʯʥʝʚʽ ʙʫʪʠ ʥʝ ʧʨʦʩʪʦ 

ʧʘʩʠʚʥʠʤ ʩʣʫʭʘʯʝʤ ʥʘ ʫʨʦʮʽ, ʘ ʧʝʨʰʠʤ ʧʦʤʽʯʥʠʢʦʤ ʚʯʠʪʝʣʷ ʚ ʟʘʭʦʧʣʶʶʯʽʡ, 

ʨʽʟʥʦʤʘʥʽʪʥʽʡ ʨʦʙʦʪʽ. 

ʇʨʠ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʚʠʩʫʚʘʻʪʴʩʷ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ - ʧʨʦʮʝʩ ʨʦʟʢʨʠʪʪʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʚ ʩʧʝʮʽʘʣʴʥʦ 

ʦʨʛʘʥʽʟʦʚʘʥʽʡ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɰʾ ʤʝʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʰʢʦʣʷʨʽʚ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʾʭ ʦʩʦʙʠʩʪʽʩʥʝ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ, 

ʨʦʟʚʠʪʦʢ ʝʤʦʮʽʡʥʦʾ ʪʘ ʜʫʭʦʚʥʦʾ ʩʬʝʨʠ, ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʝʡ. 

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: ʧʦʙʫʜʦʚʘ ʽ ʪʝʦʨʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʧʪʠʢʠ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʽ ʟ ʢʦʤʧôʶʪʝʨʥʦʶ 

ʧʽʜʪʨʠʤʢʦʶ. 

ɿʛʽʜʥʦ ʟ ʤʝʪʦʶ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ: 

1. ʄʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʧʪʠʢʠ ʫ 

ʰʢʦʣʽ: ʚʠʜʽʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʟʤʽʩʪʫ ʽ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʽ ʬʦʨʤʠ, ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ. 

2. ʆʢʨʽʤ ʮʴʦʛʦ ʙʫʣʦ ʩʧʨʦʝʢʪʦʚʘʥʦ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʟ ʥʘʚʯʘʥʥʷ 

ʦʧʪʠʢʠ ʚ ʰʢʦʣʽ ʟ ʢʦʤʧôʶʪʝʨʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʘʧʨʦʙʘʮʽʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ. 

ʉʣʽʜ ʚʠʜʽʣʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ 

ʫʨʦʢʘʭ ʦʧʪʠʢʠ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʪʘʢʽ ʫʤʦʚʠ ʥʘ ʫʨʦʢʘʭ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʜʽʪʷʤ ʥʘʚʯʘʪʠʩʷ ʙʝʟ ʦʩʪʨʘʭʫ ʦʪʨʠʤʘʥʥʷ ʧʦʛʘʥʦʾ ʦʮʽʥʢʠ, ʪʦʤʫ ʱʦ ʩʚʦʙʦʜʘ ʚʠʙʦʨʫ ʨʽʚʥʷ 

ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʧʦʩʠʣʴʥʠʡ ʨʽʚʝʥʴ ʥʘʚʯʘʥʥʷ, ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʚʩʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ʆʜʥʘʢ, ʫ ʧʨʘʢʪʠʮʽ ʨʦʙʦʪʠ ʥʘʰʠʭ ʚʯʠʪʝʣʽʚ ʟʥʘʯʥʦ ʫʢʦʨʽʥʠʚʩʷ ʪʨʘʜʠʮʽʡʥʠʡ ʩʧʦʩʽʙ 

ʚʠʢʣʘʜʘʥʥʷ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʘʞʥʦ ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ. 
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Базиль О. О., Шовкопляс  О. А. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ОРГАНІЗАЦІЯ ЕЛЕКТРОННОГО НАВЧАННЯ 

НАНОТЕХНОЛОГІЙ У ВНЗ 

 

Нанотехнології зроблять таку ж саму революцію в маніпулюванні 

матерією, яку зробили комп'ютери в маніпулюванні інформацією. 
ʈʘʣʴʬ ʄʝʨʢʣʝ 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʝʢʦʥʦʤʽʢʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʫʢʦʚʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʨʠʚʦʤ ʫ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʥʦʚʠʭ ʩʬʝʨʘʭ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ [1]. ʊʦʤʫ 

ʤʘʡʙʫʪʥʽ ʥʘʫʢʦʚʮʽ ï ʥʠʥʽʰʥʽ ʩʪʫʜʝʥʪʠ ʽ ʘʩʧʽʨʘʥʪʠ ï ʧʦʚʠʥʥʽ ʤʘʪʠ ʟʤʦʛʫ ʟʥʘʡʦʤʠʪʠʩʴ 

ʽʟ ʩʫʯʘʩʥʠʤʠ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʪʘ ʧʨʠʢʣʘʜʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʥʘʥʦʥʘʫʢʠ, ʩʧʨʠʷʪʠ 

ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʡ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʽ ʩʬʝʨʠ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʠʡʥʷʪʠʡ ʚ 2014 ʨʦʮʽ ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè ʟʤʝʥʰʫʻ ʘʫʜʠʪʦʨʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʛʦʜʠʥ ʚ ʦʜʥʦʤʫ ʢʨʝʜʠʪʽ ʟ 36 ʜʦ 30 

[2]. ɺʨʘʭʦʚʫʶʯʠ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ, ʧʠʪʘʥʥʷ ʾʾ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʻ ʚʢʨʘʡ 

ʘʢʪʫʘʣʴʥʠʤ. ʂʨʽʤ ʪʦʛʦ, ʚʝʣʠʢʘ ʚʘʨʪʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ  ̔ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʢʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʰʘʤ ʽʪʠ 

ʟ ʜʫʭʦʤ ʯʘʩʫ. ʅʘʚʽʪʴ ʟʘ ʢʦʨʜʦʥʦʤ ʦʩʚʽʪʘ ʚʽʜʩʪʘʻ ʚʽʜ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʤʽʥʽʤʫʤ ʥʘ 5 

ʨʦʢʽʚ [3]. 

ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʚʞʝ ʩʪʘʣʦ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʙʽʣʴʰʦʩʪʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʩʚʽʪʫ. 

ɽʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʩʪʫʜʝʥʪʘ ʟ 

ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ ʽʟ ʬʽʢʩʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʠʩʪʘʥʮʽʡʥʝ 

ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʚʠʢʣʘʜʘʯʝʤ, ʨʽʚʥʠʡ ʽ ʥʝʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʘʪʝʨʽʘʣʽʚ [4ï5]. ɯʩʥʫʻ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʦʛʨʘʤ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʥʘʧʨʠʢʣʘʜ, Hot Potatoes (https://hotpot.uvic.ca/index.php), Classtools.net 

(http://www.classtools.net/), LearningApps.org (http://learningapps.org/) ʪʦʱʦ. 

ʋ ʉʫʤʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʩʪʚʦʨʝʥʽ ʚʩʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ɸʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʢʨʠʪʦʛʦ ʚʝʙ-ʨʝʩʫʨʩʫ Lectur.ED 

(http://elearning.sumdu.edu.ua/). ɼʦ ʙʝʟʧʝʨʝʯʥʠʭ ʧʝʨʝʚʘʛ ʢʦʥʩʪʨʫʢʪʦʨʘ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʪʨʽʙʥʦ ʚʽʜʥʝʩʪʠ ʚʽʣʴʥʫ ʨʝʻʩʪʨʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ; ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʟ ʧʽʜʪʨʠʤʢʦʶ ʪʨʴʦʭ ʤʦʚ: ʫʢʨʘʾʥʩʴʢʦʾ, ʨʦʩʽʡʩʴʢʦʾ, ʘʥʛʣʽʡʩʴʢʦʾ; 

ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʢʦʣʝʢʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ: html-

ʩʪʦʨʽʥʦʢ, ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʪʝʩʪʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ; ʛʝʥʝʨʘʮʽʶ 

ʧʦʩʠʣʘʥʴ ʥʘ ʤʘʪʝʨʽʘʣʠ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ; ʤʦʞʣʠʚʽʩʪʴ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘʜ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʽʥ. 

 

https://hotpot.uvic.ca/index.php
http://learningapps.org/
http://elearning.sumdu.edu.ua/
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥ̔ʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

СИСТЕМА ОСВІТНІХ ТЕХНОЛОГІЙ НАВЧАННЯ ФІЗИКИ 

В СТАРШІЙ ШКОЛІ 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʦʛʦ ʟʤʽʩʪʫ ʬʽʟʠʯʥʦʾ ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʝʨʞʘʚʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʻ ʪʝ, ʱʦ ʡʦʛʦ ʧʦʙʫʜʦʚʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʚʦʭ ʢʦʥʮʝʥʪʨʘʭ.  

ʂʫʨʩ ʬʽʟʠʢʠ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʧʨʦʜʦʚʞʫʻ ʬʦʨʤʫʚʘʥʥʷ, ʫʪʦʯʥʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʠʭ ʧʦʥʷʪʴ, ʚʠʚʯʝʥʠʭ ʚ ʧʨʦʧʝʜʝʚʪʠʯʥʦʤʫ ʢʫʨʩʽ 

ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ[2]. ʌʽʟʠʢʘ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʚʠʚʯʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʬʽʟʠʯʥʠʤʠ ʷʚʠʱʘʤʠ, ʧʦʥʷʪʪʷʤʠ ʽ ʟʘʢʦʥʘʤʠ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʧʦʷʩʥʠʪʠ ʧʝʨʝʙʽʛ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʚʽʪʽ, ʦʟʥʘʡʦʤʠʪʠ ʫʯʥʽʚ ʟ ʬʽʟʠʯʥʠʤʠ 

ʦʩʥʦʚʘʤʠ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ.  

ʆʚʦʣʦʜʽʥʥʷ ʫʯʥʷʤʠ ʥʘʚʠʯʢʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ 

ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ 

ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʨʦʟʚʠʪʦʢ ʾʭʥʽʭ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʜʦ ʚʠʙʦʨʫ 

ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ, ʧʦʚôʷʟʘʥʦʾ ʟ ʬʽʟʠʢʦʶ.  

ʋ 10-ʤʫ ʢʣʘʩʽ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʜʨʫʛʦʛʦ ʢʦʥʮʝʥʪʨʫ. ʋ ʩʪʘʨʰʽʡ ʰʢʦʣʽ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʥʘ ʨʽʚʥʽ ʟʘʩʚʦʻʥʥʷ ʦʩʥʦʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ 

ʪʝʦʨʽʡ ð ʢʣʘʩʠʯʥʦʾ ʪʘ ʨʝʣʷʪʠʚʽʩʪʩʴʢʦʾ ʤʝʭʘʥʽʢʠ, ʤʦʣʝʢʫʣʷʨʥʦ-ʢʽʥʝʪʠʯʥʦʾ ʪʝʦʨʽʾ ʪʘ 
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ʪʝʨʤʦʜʠʥʘʤʽʢʠ, ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ, ʢʚʘʥʪʦʚʦʾ ʪʘ ʷʜʝʨʥʦʾ ʬʽʟʠʢʠ. ɺʽʜʤʽʥʥʽʩʪʶ ʥʘʚʯʘʥʥʷ 

ʬʽʟʠʢʠ ʚ ʦʩʥʦʚʥʽʡ ʪʘ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʻ ʛʣʠʙʠʥʘ ʡ ʦʙʩʷʛ ʚʠʚʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʪʝʦʨʽʡ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʘʚʜʘʥʴ.  

ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ ʞʠʪʪʻʚʠʭ ʪʘ ʧʽʟʥʘʚʘʣʴʥʠʭ ʧʦʪʨʝʙ ʫʯʥʽʚ 

ʥʘʚʯʘʥʥʷ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʘʜʘʭ ʧʨʦʬʽʣʴʥʦʾ ʦʩʚʽʪʠ.  

ʅʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʩʪʫ, ʷʢʠʡ ʟʘʢʣʘʜʝʥʦ ʚ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʪʨʴʦʭ ʨʽʚʥʽʚ: ʨʽʚʥʽ ʩʪʘʥʜʘʨʪʫ, ʘʢʘʜʝʤʽʯʥʦʤʫ ʪʘ ʧʨʦʬʽʣʴʥʦʤʫ 

ʨʽʚʥʷʭ. ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʷʢ 

ʝʣʝʤʝʥʪʫ ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʚʽʪʦʛʣʷʜʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ 

ʢʘʨʪʠʥʫ ʩʚʽʪʫ[3]. ʅʘ ʘʢʘʜʝʤʽʯʥʦʤʫ ʨʽʚʥʽ ʟʘʢʣʘʜʘʶʪʴʩʷ ʦʩʥʦʚʠ ʩʠʩʪʝʤʥʠʭ ʬʽʟʠʯʥʠʭ 

ʟʥʘʥʴ, ʜʦʩʪʘʪʥʽʭ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʥʘʚʯʘʥʥʷ ʟʘ ʥʘʧʨʷʤʘʤʠ, ʜʝ ʧʦʪʨʽʙʥʘ ʚʽʜʧʦʚʽʜʥʘ 

ʬʘʭʦʚʘ ʧʽʜʛʦʪʦʚʢʘ. ʅʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʥʘ ʧʨʦʬʽʣʴʥʦʤʫ ʨʽʚʥʽ ʩʪʘʚʠʪʴ ʥʘ ʤʝʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʷʢʽ ʙʫʜʫʪʴ ʟʘʧʦʨʫʢʦʶ 

ʫʩʧʽʰʥʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʙʨʘʥʥʷʤ 

ʤʘʡʙʫʪʥʽʭ ʧʨʦʬʝʩʽʡ ʫ ʛʘʣʫʟʽ ʥʘʫʢʠ, ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ.  

ɿʤʽʩʪ ʫʩʽʭ ʧʨʦʛʨʘʤ ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʦʧʦʚʥʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚ ʪʝʢʩʪʽ ʟʤʽʩʪʫ 

ʥʘʚʯʘʣʴʥʠʭ ʪʝʤ  ʚʠʢʦʨʠʩʪʘʥʦ ʨʽʟʥʽ ʰʨʠʬʪʦʚʽ ʬʦʨʤʠ: ʥʘʧʽʚʞʠʨʥʠʡ ʰʨʠʬʪ ʚʽʜʦʙʨʘʞʘʻ 

ʟʤʽʩʪ ʧʨʦʛʨʘʤʠ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ, ʟʚʠʯʘʡʥʠʡ ð ʜʦʧʦʚʥʝʥʥʷ ʜʣʷ ʘʢʘʜʝʤʽʯʥʦʛʦ ʨʽʚʥʷ, 

ʢʫʨʩʠʚ ð ʜʦʧʦʚʥʝʥʥʷ ʜʣʷ ʨʽʚʥʷ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ[4]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʨʦʛʨʘʤʘ ʨʽʚʥʷ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʟʘ 

ʦʙʩʷʛʦʤ ʥʘʚʯʘʣʴʥʠʭ ʛʦʜʠʥ ʧʨʦʛʨʘʤʫ ʘʢʘʜʝʤʽʯʥʦʛʦ ʨʽʚʥʷ, ʾʾ ʟʤʽʩʪ ʩʧʨʷʤʦʚʘʥʠʡ 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ, ʘ ʥʝ ʥʘ ʝʢʩʪʝʥʩʠʚʥʝ ʾʭ ʨʦʟʰʠʨʝʥʥʷ. ʉʪʨʫʢʪʫʨʘ 

ʢʫʨʩʫ ʬʽʟʠʢʠ ʮʠʭ ʨʽʚʥʽʚ ʻ ʽʜʝʥʪʠʯʥʦʶ, ʧʨʦʪʝ ʚʦʥʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʦʛʨʘʤʠ ʨʽʚʥʷ 

ʩʪʘʥʜʘʨʪʫ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʟʘʚʜʘʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʽ ʧʨʦʬʽʣʴʥʦʾ ʧʨʦʛʨʘʤ ʧʦ ʩʫʪʽ 

ʙʣʠʟʴʢʽ ʡ ʤʘʶʪʴ ʧʨʘʛʤʘʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʛʨʘʤʠ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ, ʷʢʘ 

ʧʦ ʩʫʪʽ ʩʚʽʪʦʛʣʷʜʥʘ[1].  

ɿʤʽʥʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʫ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʚʽʜʙʠʚʘʻʪʴʩʷ ʡ ʫ 

ʚʽʜʤʽʥʥʦʩʪʷʭ ʜʦ ʨʽʚʥʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʝʨʞʘʥʠʭ ʟʥʘʥʴ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʽ 

ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʝʪʘʧʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʫ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤʘʭ ʘʢʘʜʝʤʽʯʥʦʛʦ ʪʘ ʧʨʦʬʽʣʴʥʦʛʦ ʨʽʚʥʽʚ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʬʽʟʠʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ. 

ɿ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʨʽʚʥʝʚʦʛʦ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʬʽʟʠʢʠ ʥʘʣʝʞʥʘ ʫʚʘʛʘ 

ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʷ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʶ ʧʨʦʙʣʝʤʥʠʭ, ʧʦʰʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʘ 

ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ,  ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

РОЗРОБКА МЕТОДИЧНИХ РЕКОМЕНДАЦІЙ ЩОДО ВИВЧЕННЯ 

НАНОТЕХНОЛОГІЙ В ШКІЛЬНОМУ КУРСІ МОЛЕКУЛЯРНОЇ ФІЗИКИ 
 

ʇʦʨʷʜ ʽʟ ʚʩʝ ʟʨʦʩʪʘʶʯʦʶ ʟʘʮʽʢʘʚʣʝʥʽʩʪʶ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʤʠ, ʚʽʜʯʫʪʥʠʤ ʻ ʽ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʚ ʮʽʡ ʛʘʣʫʟʽ. ʊʦʤʫ ʟʘʨʘʟ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʚ ʨʦʟʚʠʥʫʪʠʭ 

ʢʨʘʾʥʘʭ ʻ ʧʽʜʪʨʠʤʢʘ ʽ ʨʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʦʾ ʦʩʚʽʪʠ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʚʯʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʜʦʧʦʚʥʝʥʥʷ ʢʫʨʩʫ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʬʽʟʠʢʠ ʚ 10 ʢʣʘʩʽ ʦʩʥʦʚʘʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

ɻʦʣʦʚʥʘ ʧʨʠʯʠʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʚ ʪʘʢʠʭ ʨʝʯʦʚʠʥʘʭ ʜʫʞʝ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʘʪʦʤʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʜʦ ʢʽʣʴʢʦʩʪʽ ʘʪʦʤʽʚ ʚ ʦʙôʻʤʽ. ʏʠʤ ʤʝʥʰʠʡ ʨʦʟʤʽʨ ʥʘʥʦʢʣʘʩʪʝʨʘ, 

ʪʠʤ ʙʽʣʴʰʝ ʚʧʣʠʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ ʧʝʨʝʚʘʞʘʻ ʥʘʜ ʦʙôʻʤʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɹʽʣʴʰʽʩʪʴ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʤʘʻ ʤʝʥʰʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʟʚʠʯʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʠʭ ʩʘʤʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ. ʇʨʠ ʧʣʘʚʣʝʥʥʽ ʟʚʠʯʘʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʩʧʦʯʘʪʢʫ ʨʦʟʧʣʘʚʣʶʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ, ʘ ʧʦʪʽʤ ʧʣʘʚʣʝʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʮʝʥʪʨʫ . ɺ ʥʘʥʦʤʘʪʝʨʽʘʣʽ ʢʦʞʥʘ ʥʘʥʦʯʘʩʪʠʥʢʘ ʤʘʻ ʩʚʽʡ ʧʦʚʝʨʭʥʝʚʠʡ 

ʰʘʨ, ʟʚʽʩʥʦ ʮʝ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʥʘʥʦʤʘʪʝʨʽʘʣʫ, ʘ 

ʦʪʞʝ ʽ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ. 
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ГУМАНІЗАЦІЇ ФІЗИЧНОЇ ОСВІТИ В УМОВАХ 

НАНОТЕХНОЛОГІЧНОГО РОЗВИТКУ СУСПІЛЬСТВА 

 

ʉʴʦʛʦʜʥʽ ʣʶʜʩʪʚʦ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʥʦʚʦʛʦ ʮʠʚʽʣʽʟʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʧʘʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. çʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʻ ʪʽʻʶ ʛʘʣʫʟʟʶ 

ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʩʫʪʪʻʚʦ  ʟʤʽʥʠʪʴ ʚʩʽ ʩʝʢʪʦʨʠ ʝʢʦʥʦʤʽʢʠ, ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʪʠʤʝ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘ ʛʝʦʧʦʣʽʪʠʯʥʽ ʧʦʟʠʮʽʾ ʢʨʘʾʥ ʪʘ ʨʝʛʽʦʥʽʚ ʫ ʍʍɯ ʩʪʦʣʽʪʪʽè 

[1, 45]. ʆʪʞʝ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʛʘʨʘʥʪʫʶʪʴ ʣʶʜʩʪʚʫ ʚʠʭʽʜ ʽʟ ʙʘʛʘʪʴʦʭ ʢʨʠʟʦʚʠʭ ʩʪʘʥʽʚ 

(ʨʝʩʫʨʩʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʦʱʦ), ʘʣʝ, ʚʦʜʥʦʯʘʩ, ʥʝʦʙʭʽʜʥʠʤ ʩʪʘʻ 

ʨʝʬʣʝʢʩʽʷ ʪʠʭ ʟʤʽʥ, ʷʢʽ ʥʝʩʫʪʴ ʣʶʜʠʥʽ ʷʢ ʽʩʪʦʪʽ ʝʢʟʠʩʪʠʮʽʡʥʽʡ ʽ ʪʚʦʨʯʽʡ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʡ ʪʘ ʝʤʦʮʽʡʥʦ ʧʝʨʝʜʙʘʯʫʚʘʥʽʡ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʛʫʤʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʫʤʦʚʘʭ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, ʱʦ ʩʫʯʘʩʥʘ ʣʶʜʠʥʘ, ʦʩʦʙʣʠʚʦ 

ʫʯʥʽʚʩʴʢʘ ʤʦʣʦʜʴ, ʫ ʧʨʦʮʝʩʽ ʘʢʪʠʚʥʦʾ ʦʩʦʙʠʩʪʽʩʥʦ-ʩʫʩʧʽʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʪʘ ʩʦʮʽʘʣʽʟʘʮʽʾ 

ʧʝʨʝʙʫʚʘʻ ʫ ʮʝʥʪʨʽ ʛʣʦʙʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ ʟʤʽʥ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʡ. 

ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʚʠʨʦʙʠʪʠ ʤʝʭʘʥʽʟʤ ʫʥʠʢʥʝʥʥʷ ʦʩʪʘʪʦʯʥʦʛʦ 

ʟʥʝʣʶʜʥʝʥʥʷ ʮʠʚʽʣʽʟʘʮʽʡʥʦʛʦ ʧʦʣʷ, ʱʦ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʫʤʦʚʘʭ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʪʘ 

ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ [2]. ʅʘʡʛʦʣʦʚʥʽʰʠʤ ʟ ʥʠʭ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʦʩʚʽʪʘ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʟʦʢʨʝʤʘ, ʬʽʟʠʯʥʘ. ɿʘʚʜʘʥʥʷʤ  ʬʽʟʠʯʥʦʾ ʦʩʚʽʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʜʦʙʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ 

ʧʦʚʝʨʥʝʥʥʷ ʛʫʤʘʥʽʩʪʠʯʥʠʤ ʮʽʥʥʦʩʪʷʤ ʪʘ ʦʨʽʻʥʪʠʨʘʤ ʮʝʥʪʨʘʣʴʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʫ 

ʧʨʦʮʝʩʽ ʚʠʙʦʨʫ ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ ʪʘ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʰʣʷʭʽʚ ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʣʶʜʩʪʚʘ ʚ ʮʽʣʦʤʫ. 

ɻʫʤʘʥʽʪʘʨʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʚ ʫʤʦʚʘʭ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʙʘʯʠʪʠ ʫ 

ʥʠʭ ʥʝ ʪʽʣʴʢʠ ʥʘʚʯʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ, ʘʣʝ ʡ ʙʽʣʴʰ ʟʥʘʯʫʱʝ ï ʞʠʚʠʭ ʣʶʜʝʡ ʪʘ 

ʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʤʽʞ ʥʠʤʠ. ʈʷʜ ʫʯʝʥʠʭ ʧʽʜʢʨʝʩʣʶʻ ʦʩʦʙʣʠʚʫ ʨʦʣʴ 

ʫʯʠʪʝʣʷ ʬʽʟʠʢʠ ʫ ʚʠʨʽʰʝʥʥʽ ʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʥʘʪʝʭʥʦʣʦʛʽʡ ʚ ʫʤʦʚʘʭ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʥʘʚʦʜʷʪʴ ʧʨʠʢʣʘʜʠ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 

ʜʦ ʚʠʨʽʰʝʥʥʷ ʚʢʘʟʘʥʠʭ ʧʨʦʙʣʝʤ [3]. ʋ ʮʴʦʤʫ ʟʚôʷʟʢʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʦʩʥʦʚ ʛʫʤʘʥʽʟʘʮʽʾ ʬʽʟʠʯʥʦʾ ʦʩʚʽʪʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʬʽʟʠʢʠ, ʷʢʽ ʙ ʚʠʟʥʘʯʘʣʠ ʩʪʨʘʪʝʛʽʶ ʽ ʪʘʢʪʠʢʫ ʦʩʚʽʪʥʴʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʇʝʨʝʭʽʜ ʜʦ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʻ ʩʚʦʻʨʽʜʥʠʤ ʮʠʚʽʣʽʟʘʮʽʡʥʠʤ 

ʚʠʭʦʜʦʤ ʟʘ ʥʦʚʽ ʤʝʞʽ, ʷʢʠʡ ʧʨʠʨʦʜʥʴʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʣʶʜʠʥʠ, ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʦʩʥʦʚ ʾʾ ʽʩʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʣʶʜʠʥʦʩʪʚʝʨʜʞʝʥʥʷ, ʦʩʥʦʚʥʠʤ ʟ ʷʢʠʭ ʟʘʚʞʜʠ ʙʫʣʘ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʚʽʪʘ. ɻʦʣʦʚʥʽ 

ʧʨʠʯʠʥʠ ʚʠʭʦʜʫ ʟʘ ʤʝʞʽ ï ʮʝ ʟʨʦʩʪʘʥʥʷ, ʧʨʠʩʢʦʨʝʥʥʷ, ʰʚʠʜʢʘ ʟʤʽʥʘ. ʇʦʥʘʜ ʩʪʦ ʨʦʢʽʚ 

ʙʘʛʘʪʦ ʬʽʟʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʚʽʪʦʚʦʾ ʩʠʩʪʝʤʠ ʰʚʠʜʢʦ ʟʨʦʩʪʘʣʠ. ʅʘʧʨʠʢʣʘʜ ʢʽʣʴʢʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ, ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ï ʚʩʽ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʨʦʩʪʘʶʪʴ, ʽ ʯʘʩʪʦ ʚʩʝ ʰʚʠʜʰʝ ʽ ʰʚʠʜʰʝ. ʊʘʢʽ 

ʝʢʩʧʦʥʝʥʮʽʡʥʽ ʟʤʽʥʠ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʦʣʦʜʠʭ 

ʣʶʜʝʡ ʛʫʙʠʪʴʩʷ ʫ ʥʘʜʰʚʠʜʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʷʭ ʪʘ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷʭ. ʉʘʤʝ 

ʧʨʠʨʦʜʥʠʯʘ ʦʩʚʽʪʘ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ, ʥʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʟʜʘʪʥʘ ʩʪʚʦʨʶʚʘʪʠ ʧʦʣʝ ʩʤʠʩʣʽʚ ʪʘ ʟʥʘʯʝʥʴ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʣʦʜʘ ʣʶʜʠʥʘ ʚ 

ʤʝʞʘʭ ʩʫʯʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʟʤʦʞʝ ʟʥʘʭʦʜʠʪʠ ʩʚʽʪʦʛʣʷʜʥʦ-ʘʢʩʽʦʣʦʛʽʯʥʽ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʜʣʷ ʚʣʘʩʥʦʛʦ ʽʩʥʫʚʘʥʥʷ, ʩʘʤʦʩʪʚʝʨʜʞʝʥʥʷ ʪʘ ʩʘʤʦʪʚʦʨʯʦʩʪʽ. 

ʋ ʨʘʤʢʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʪʘ ʚ ʧʨʦʮʝʩʽ ʚʭʦʜʞʝʥʥʷ ʫ ʥʦʚʫ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʫ ʜʦʙʫ, ʬʽʟʠʯʥʘ ʦʩʚʽʪʘ ʩʪʫʜʝʥʪʘ ʩʪʘʻ ʪʠʤ ʬʦʨʤʫʚʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ, 

ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʚʯʠʪʝʣʴ ʬʽʟʠʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʦʜʥʠʤ ʽʟ ʩʫʙ'ʻʢʪʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʠʤ ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʙʣʦʢʠ, ʘ ʩʪʘʻ 

ʩʫʙ'ʻʢʪʦʤ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʪʦʙʪʦ ʥʦʩʽʻʤ ʤʦʞʣʠʚʦʩʪʝʡ ʩʤʠʩʣʦʚʦʛʦ ʽ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʤʦʨʘʣʴʥʦʛʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʚʽʪʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʬʽʟʠʯʥʘ ʦʩʚʽʪʘ ʽ ʧʨʦʬʝʩʽʡʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʫʯʠʪʝʣʷ ʬʽʟʠʢʠ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʷʢ ʯʠʥʥʠʢ 

ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ, ʩʪʚʝʨʜʞʝʥʥʷ ʜʦʙʨʘ, ʣʶʜʷʥʦʩʪʽ, ʘʜʞʝ ʩʘʤʝ ʚʦʥʘ ʬʦʨʤʫʻ ʘʢʪʠʚʥʝ 

ʩʪʘʚʣʝʥʥʷ ʣʶʜʠʥʠ ʜʦ ʥʝʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʤʦʨʘʣʣʶ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥ̔ʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

МАГНІТОРЕЗИСТИВНІ ВЛАСТИВОСТІ 

НАДТОНКИХ ПЛІВОК СПЛАВУ Cо20Nі80 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʥʘʥʦʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʬʝʨʦʤʘʛʥʽʪʥʦʛʦ ʤʝʪʘʣʫ ʚ ʜʽʝʣʝʢʪʨʠʯʥʽʡ ʤʘʪʨʠʮʽ, ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʪʫʥʝʣʴʥʘ ʩʧʽʥ-ʟʘʣʝʞʥʘ ʧʨʦʚʽʜʥʽʩʪʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʽʟʦʪʨʦʧʥʦʛʦ ʪʫʥʝʣʴʥʦʛʦ 

ʷʢ ʥʝʛʘʪʠʚʥʦʛʦ, ʪʘʢ ʽ ʧʦʟʠʪʠʚʥʦʛʦ ʤʘʛʥʽʪʦʦʧʦʨʫ (ʄʆ). ʄʝʭʘʥʽʟʤ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʟʠʪʠʚʥʦʛʦ ʄʆ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʥʝ ʤʘʻ ʦʜʥʦʟʥʘʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʽ ʚ ʙʽʣʴʰʦʩʪʽ 

ʨʦʙʽʪ ʧʦʷʩʥʶʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦʶ ʥʘʷʚʥʽʩʪʶ ʚ ʩʪʨʫʢʪʫʨʽ ʢʦʤʧʦʟʠʪʘ ʢʣʘʩʪʝʨʽʚ ʪʘ 

ʽʟʦʣʴʦʚʘʥʠʭ ʛʨʘʥʫʣ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʤʘʛʥʽʪʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʽ 

ʥʘʷʚʥʽʩʪʶ ʜʠʧʦʣʴ-ʜʠʧʦʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʣʘʩʪʝʨʘʤʠ ʽ ʥʘʡʙʣʠʞʯʠʤʠ ʜʦ ʥʠʭ 

ʛʨʘʥʫʣʘʤʠ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫ 

ʤʘʛʥʽʪʦʨʝʟʠʩʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʩʪʨʫʢʪʫʨʥʦ ʥʝʩʫʮʽʣʴʥʠʭ ʧʣʽʚʦʢ ʩʧʣʘʚʫ Co20N 8̔0. 

ʇʨʦʚʝʜʝʥʽ ʤʘʛʥʽʪʦʨʝʟʠʩʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʣʴʦʚʽ ʟʘʣʝʞʥʦʩʪʽ 

ʤʘʛʥʽʪʦʦʧʦʨʫ ʪʝʨʤʦʩʪʘʙʽʣʽʟʦʚʘʥʠʭ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 700 ʂ ʦʩʪʨʽʚʮʝʚʠʭ ʧʣʽʚʦʢ ʩʧʣʘʚʫ 

Co20Ni80 ʟ ʝʬʝʢʪʠʚʥʦʶ ʪʦʚʱʠʥʦʶ 10-15 ʥʤ ʤʘʶʪʴ ʽʟʦʪʨʦʧʥʠʡ ʭʘʨʘʢʪʝʨ, ʽ ʥʘ ʥʠʭ 

ʚʽʜʩʫʪʥʽʡ ʛʽʩʪʝʨʝʟʠʩ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʥʝʛʘʪʠʚʥʠʡ ʤʘʛʥʽʪʦʦʧʽʨ ʷʢʠʡ 

ʜʦʩʷʛʘʻ 0,2% ʫ ʧʦʣʷʭ 0,7 ʊʣ. ʉʣʽʜ ʪʘʢʦʞ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʣʷ ʟʨʘʟʢʽʚ ʟ ʝʬʝʢʪʠʚʥʦʶ 

ʪʦʚʱʠʥʦʶ 5 ï 10 ʥʤ ʧʦʚʟʜʦʚʞʥʽʡ ʄʆ ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʘ ʧʦʧʝʨʝʯʥʠʡ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 0,1%. ʄʦʞʣʠʚʦ, ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʦʜʥʦʯʘʩʥʦ ʨʝʘʣʽʟʫʶʪʴʩʷ 

ʤʝʭʘʥʽʟʤʠ ʩʧʽʥ-ʟʘʣʝʞʥʦʛʦ ʪʫʥʝʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʩʧʽʥ-ʦʨʙʽʪʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʱʦ 

ʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʟʜʦʚʞʥʴʦʛʦ ʄʆ. ʋ ʚʠʧʘʜʢʫ ʦʩʪʨʽʚʮʝʚʠʭ ʧʣʽʚʦʢ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʽʟʦʪʨʦʧʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʤʘʛʥʽʪʦʦʧʽʨ, ʷʢʠʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʥʘʥʦʛʨʘʥʫʣʴʦʚʘʥʠʭ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʤʝʪʘʣ-ʜʽʝʣʝʢʪʨʠʢ, ʥʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ.  

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʘʣʝʥʠʭ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 700 ʂ ʟʨʘʟʢʽʚ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʾʭ ʤʦʨʬʦʣʦʛʽʷ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʝʬʝʢʪʠʚʥʦʾ ʪʦʚʱʠʥʠ. ʆʩʢʽʣʴʢʠ ʢʦʥʜʝʥʩʘʮʽʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʥʝʡʪʨʘʣʴʥʫ ʥʝʦʨʽʻʥʪʦʚʘʥʫ 

ʧʽʜʢʣʘʜʢʫ (ʩʢʣʦ, ʚʫʛʣʝʮʝʚʘ ʧʣʽʚʢʘ) ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (ʊʢå300 ʂ<2Tm/3), ʪʦ 

ʜʠʬʫʟʽʡʥʘ ʨʫʭʣʠʚʽʩʪʴ ʘʪʦʤʽʚ ʥʘ ʧʽʜʢʣʘʜʮʽ ʙʫʣʘ ʫʩʢʣʘʜʥʝʥʘ. ɺʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚ 

ʥʝʚʽʜʧʘʣʝʥʠʭ ʧʣʽʚʢʘʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ 

ʩʪʨʫʢʪʫʨʘ. ʆʩʪʨʽʚʮʽ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʤʘʶʪʴ ʨʦʟʤʽʨʠ ʤʝʥʰʝ 5 ʥʤ, ʘ ʟʘʟʦʨʠ ʤʽʞ 

ʥʠʤʠ ʤʘʶʪʴ ʚʠʜ ʢʘʥʘʣʽʚ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʾ ʰʠʨʠʥʠ (ʢʣʘʩʠʯʥʘ "ʣʘʙʽʨʠʥʪʥʘ" 

ʩʪʨʫʢʪʫʨʘ). ʋ ʧʨʦʮʝʩʽ ʚʽʜʧʘʣʶʚʘʥʥʷ ʜʦ 700 ʂ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʫʪʪʻʚʽ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʟʤʽʥʠ. ʇʨʠ ʤʘʣʠʭ ʪʦʚʱʠʥʘʭ (då5-10 ʥʤ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʩʪʝ ʫʢʨʫʧʥʝʥʥʷ ʦʩʪʨʽʚʮʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʘʣʝʩʮʝʥʮʽʾ. ʇʨʠ ʝʬʝʢʪʠʚʥʠʭ ʪʦʚʱʠʥʘʭ (då15-30 ʥʤ) ʤʽʞ ʦʩʪʨʽʚʮʷʤʠ 

ʚʠʥʠʢʘʶʪʴ "ʤʽʩʪʢʠ", ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʦ ʽ ʝʣʝʢʪʨʠʯʥʦ ʩʫʮʽʣʴʥʠʭ ʧʣʽʚʦʢ. ɼʣʷ ʩʪʨʫʢʪʫʨʥʦ-ʩʫʮʽʣʴʥʠʭ ʧʣʽʚʦʢ 

(ʝʬʝʢʪʠʚʥʘ ʪʦʚʱʠʥʘ d = 30-100 ʥʤ) ʜʘʥʦʛʦ ʩʧʣʘʚʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʝʬʝʢʪ ʘʥʽʟʦʪʨʦʧʥʦʛʦ 

ʤʘʛʥʽʪʦʦʧʦʨʫ, ʷʢʠʡ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʟʥʘʢ ʧʨʠ ʧʦʚʟʜʦʚʞʥʽʡ ʛʝʦʤʝʪʨʽʾ ʩʪʨʫʤʫ ʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ɼʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʛʥʽʪʦʨʝʟʠʩʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʜʪʦʥʢʠʭ 

ʧʣʽʚʦʢ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʽʥʪʝʨʚʘʣʽ 100-700 ʂ. ʋ ʧʨʦʮʝʩʽ ʧʝʨʰʦʛʦ ʮʠʢʣʫ ʪʝʨʤʦʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ 

ʟʨʘʟʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʚʦʨʦʪʥʝ ʟʤʝʥʰʝʥʥʷ ʦʧʦʨʫ. ʋ ʧʦʜʘʣʴʰʦʤʫ (ɯɯ-ɯɯɯ ʮʠʢʣʠ) 

ʟʘʣʝʞʥʦʩʪʽ r(ʊ) ʧʦʚʪʦʨʶʶʪʴʩʷ. ɿʨʘʟʢʘʤ ʟ då5-20 ʥʤ ʭʘʨʘʢʪʝʨʥʘ ʝʢʩʧʦʥʝʥʮʽʡʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʽʜôʻʤʥʠʡ ʪʝʨʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʦʧʦʨʫ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʢʪʠʚʘʮʽʡʥʫ ʧʨʠʨʦʜʫ ʧʨʦʚʽʜʥʦʩʪʽ ʪʘʢʠʭ ʧʣʽʚʦʢ.  

 

 

Величко С.П., Растригіна А.М. 
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Слободяник О.В. 

ɯʥʩʪʠʪʫʪ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʤ. ʂʠʾʚ 

 

РОЗВИТОК ФІЗИЧНОГО ПРАКТИКУМУ НА ОСНОВІ 

ВЗАЄМОЗВ’ЯЗКУ ВІРТУАЛЬНОГО І РЕАЛЬНОГО  

НАВЧАЛЬНОГО ЕКСПЕРИМЕНТУ 

 

ʉʫʯʘʩʥʽ ʫʤʦʚʠ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʪʘʚʣʷʪʴ ʥʦʚʽ ʧʨʦʙʣʝʤʠ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʥʘʚʯʘʣʴʥʦ-

ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ ʢʨʽʤ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʤʘʶʪʴ ʚʠʨʽʰʫʚʘʪʠ 

ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʪʘ ʨʦʟʚʠʪʢʫ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 

 

16 
 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʧʦʩʪʘʥʦʚʢʠ 

ʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫʤʽʥʥʷ ʚʠʙʨʘʪʠ ʩʝʨʝʜ ʽʥʰʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʩʘʤʝ ʧʨʦʚʽʜʥʽ ʦʩʥʦʚʥʽ, ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʦʾ ʫʷʚʠ, ʚʠʭʦʚʘʥʥʷ ʽʥʽʮʽʘʪʠʚʠ ʪʦʱʦ. ɿʘʟʥʘʯʝʥʽ 

ʷʢʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʨʝʜʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʩʘʤʝ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʘʭʽʚʮʷ. 

ʆʢʨʝʩʣʝʥʽ ʷʢʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʩʥʦʚʥʠʭ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʬʘʭʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʽ ʟʘʟʚʠʯʘʡ ʚʠʨʽʰʫʶʪʴʩʷ ʫ ʭʦʜʽ ʚʠʚʯʝʥʥʷ ʬʘʭʦʚʠʭ 

ʬʽʟʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʪʘ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʽ ʚʠʢʦʥʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʟʘʚʜʘʥʴ, ʟʦʢʨʝʤʘ, ʽ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʬʽʟʠʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ. 

ʆʟʥʘʯʝʥʘ ʬʦʨʤʘ ʟʘʥʷʪʴ ʽ ʚʽʜʧʦʚʽʜʥʘ ʾʡ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ 

ʟʘ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʪʦʜʠʢʦʶ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʻ ʧʦʻʜʥʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ. ɺ 

ʫʤʦʚʘʭ ʰʠʨʦʢʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʩʪʚʦʨʝʥʥʷ ʇʇɿ ʪʘ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʩʪʦʩʦʚʥʦ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ 

(ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ) ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʮʶ 

ʧʨʦʙʣʝʤʫ ʫ ʩʚʽʪʣʽ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʡ ʦʜʥʦʯʘʩʥʦ ʩʫʪʪʻʚʦ ʘʢʪʠʚʽʟʫʻ ʧʦʰʫʢʦʚʫ 

ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʘ. ʉʘʤʝ ʟ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʜʦʩʠʪʴ ʩʝʨʡʦʟʥʦ ʟʘʷʚʣʝʥʦ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʨʽʚʥʽ ʢʘʥʜʠʜʘʪʩʴʢʠʭ ʜʠʩʝʨʪʘʮʽʡ, ʱʦ ʚʠʢʦʥʘʥʽ ʧʦʰʫʢʫʚʘʯʘʤʠ 

ʆ.ɺ. ɿʘʜʦʨʦʞʥʦʶ, ʆ.ɸ. ɿʘʙʘʨʦʶ, ʉ.ɻ. ʂʦʚʘʣʴʦʚʠʤ, ʆ.ɺ. ʉʣʦʙʦʜʷʥʠʢ , ɼ.ɺ. ʉʦʤʝʥʢʦʤ 

ʪʘ ʽʥ. 

ʇʦʜʘʣʴʰʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʷʢ 

ʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ, ʪʘʢ ʡ ʫ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʫ ʧʨʦʮʝʩʽ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʛʘʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʽʜʚʠʱʝʥʥʽ ʨʦʣʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʰʢʦʣʷʨʘ ʘʙʦ ʩʪʫʜʝʥʪʘ ʪʘ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ ʧʨʘʢʪʠʢʫʤʫ ʟ ʬʽʟʠʢʠ ʥʘ ʦʩʥʦʚʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʡ ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʦʩʪʽ ʨʝʘʣʴʥʦʛʦ ʪʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʨʠ 

ʮʴʦʤʫ ʫ ʢʦʞʥʽʡ ʽʟ ʨʦʙʽʪ, ʷʢʘ ʦʧʠʩʘʥʘ ʽ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʦʩʽʙʥʠʢʫ, 

ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʪʨʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʾʾ ʚʠʢʦʥʘʥʥʷ: 1 ï ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʘ ʟ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʬʽʟʠʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʠʚʯʝʥʥʷ ʽ ʦʧʘʥʫʚʘʥʥʷ ʨʝʘʣʴʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʽ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʨʦʟʨʦʙʣʝʥʦʛʦ ʇʇɿ ʜʦ 

ʢʦʥʢʨʝʪʥʦʾ ʨʦʙʦʪʠ; 2 ï ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʥʘ ʨʝʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ ʟ ʨʝʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʦʪʨʠʤʘʥʥʷʤ ʨʝʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 3 ï 

ʘʥʘʣʽʟ ʪʘ ʧʝʨʝʚʽʨʢʘ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʨʝʘʣʴʥʝ ʽ ʚʽʨʪʫʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚʩʪʘʚʣʷʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʤʦʞʣʠʚʠʤ ʾʭ ʢʦʨʠʛʫʚʘʥʥʷʤ. 

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʦʜʝʨʞʘʥʠʤ ʫʥʘʩʣʽʜʦʢ ʚʠʢʦʥʘʥʥʷ ʟʨʘʟʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʚʦʨʝʥʦʛʦ ʽ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ. 

ʇʝʨʝʚʘʛʦʶ ʧʦʜʽʙʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʽ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʯʥʦʛʦ 

ʧʨʘʢʪʠʢʫʤʫ ʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʢʦʥʘʥʥʽ 

ʨʦʙʦʪʠ ʟʘ ʽʥʩʪʨʫʢʮʽʻʶ; ʤʦʞʣʠʚʽʩʪʴ ʛʣʠʙʦʢʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʟʘʧʨʦʚʘʜʞʫʚʘʥʠʭ ʤʝʪʦʜʽʚ; ʧʦʩʠʣʝʥʥʷ ʟʥʘʯʫʱʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʾ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʥʷ ʯʠ ʩʪʫʜʝʥʪʘ ʷʢ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʽʨʪʫʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʘʢ ʽ ʚ ʭʦʜʽ ʨʝʘʣʴʥʠʭ 

ʜʦʩʣʽʜʽʚ; ʜʦ ʤʽʥʽʤʫʤʫ ʟʚʦʜʠʪʴʩʷ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘʚôʷʟʫʚʘʥʥʷ, ʢʦʪʨʝ ʦʙʤʝʞʫʻ 

ʧʨʘʛʥʝʥʥʷ ʰʢʦʣʷʨʘ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʚ ʜʦʩʷʛʥʝʥʥʽ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʊʨʝʪʽʡ ʝʪʘʧ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʭʦʜʽ ʬʽʟʠʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ, ʱʦ ʧʦʚ'ʷʟʘʥʠʡ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʇɿ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ çʽʜʝʘʣʴʥʽè ʨʝʟʫʣʴʪʘʪʠ, ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʦʚʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ ʽ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʛʨʘʬʽʢʽʚ, ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʽ ʜʦʧʫʱʝʥʥʽ ʧʦʤʠʣʢʠ ʽ ʧʦʚʪʦʨʠʪʠ ʥʝʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʠʡ 

ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʥʘʙʣʠʞʝʥʥʷ ʡʦʛʦ ʜʦ ʪʦʯʥʦʛʦ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʽ ʚʽʜʧʦʚʽʜʥʦ ʩʪʚʦʨʝʥʽ ʧʨʦʛʨʘʤʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʟʘʩʦʙʠ ʫʩʧʽʰʥʦ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʽ ʫʯʥʽʚ, ʽ ʩʪʫʜʝʥʪʽʚ. 

 

 

Єжова О.В. 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ  

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɺʠʥʥʠʯʝʥʢʘ 

 

ВИВЧЕННЯ НАНОТЕХНОЛОГІЙ В КУРСІ ШВЕЙНОГО 

МАТЕРІАЛОЗНАВСТВА В ТЕХНОЛОГІЧНІЙ ТА ПРОФЕСІЙНІЙ ОСВІТІ 

 

ʐʚʝʡʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ʧʦʩʽʜʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʧʽʜʛʦʪʦʚʮʽ ʷʢ ʬʘʭʽʚʮʽʚ ʰʚʝʡʥʦʾ 

ʛʘʣʫʟʽ, ʪʘʢ ʽ ʚʯʠʪʝʣʽʚ ʪʝʭʥʦʣʦʛʽʡ. ɿʤʽʩʪ ʜʘʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʦʤʫ 

ʨʽʚʥʶ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʧʨʠʷʪʠ ʦʙʽʟʥʘʥʦʩʪʽ ʫʯʥʽʚ ʱʦʜʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʤʽʩʪʫ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ ʫ ʥʘʚʯʘʥʥʽ ʰʚʝʡʥʦʛʦ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ. ɺ ʩʪʘʪʪʽ [1] 

ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʚʠʧʝʨʝʜʞʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚ ʰʚʝʡʥʠʭ 

ʤʘʪʝʨʽʘʣʘʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʢʣʶʯʝʥʘ ʜʦ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ. 

ʇʝʨʝʚʘʛʘʤʠ ʥʘʥʦʪʝʢʩʪʠʣʶ ʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʘʙʨʫʜʥʶʚʘʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʘʤʦʦʯʠʱʝʥʥʷ, ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ çʨʦʟʫʤʥʽè ʧʝʨʩʧʝʢʪʠʚʠ ï 

ʚʢʣʶʯʝʥʥʷ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ, ʩʝʥʩʦʨʥʠʭ ʜʘʪʯʠʢʽʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ [2]. ʉʬʝʨʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʢʩʪʠʣʶ ï ʤʝʜʠʯʥʘ ʛʘʣʫʟʴ, ʟʘʭʠʩʥʠʡ ʦʜʷʛ, ʧʦʚʩʷʢʜʝʥʥʠʡ ʦʜʷʛ ʟ 

ʧʦʢʨʘʱʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʪʢʘʥʠʥʠ ʦʪʨʠʤʫʶʪʴ ʪʘʢʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢ ʜʦʜʘʪʢʦʚʘ ʤʽʮʥʽʩʪʴ, ʥʝ ʟʘʙʨʫʜʥʶʚʘʥʽʩʪʴ, ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʣʠʰʝ ʚ 

ʦʜʥʦʤʫ ʥʘʧʨʷʤʽ ï ʚʽʜ ʪʽʣʘ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʰʘʨʫ. ʊʘʢʽ ʥʘʥʦʤʘʪʝʨʽʘʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʙʽʣʴʰʝ 80 ʪʝʢʩʪʠʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʧʨʦʜʫʢʮʽʶ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʣʴʰ ʥʽʞ 100 

ʙʨʝʥʜʽʚ ʚʠʨʦʙʥʠʢʽʚ ʦʜʷʛʫ [3]. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʨʠʥʢʫ ʰʚʝʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʥʘʥʦʪʝʢʩʪʠʣʴ ʧʝʨʝʙʫʚʘʻ ʥʘ ʩʪʘʜʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ, ʭʦʯʘ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʨʘʟʽ ʥʝ ʦʪʨʠʤʘʚ.  

ɸʚʪʦʨʦʤ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ ʟʘ ʜʘʥʠʤʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʘʪʝʥʪʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦ ʚʩʝʩʚʽʪʥʽʡ ʙʘʟʽ EPO Worldwide database. ʇʘʪʝʥʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʫ ʜʚʦʭ 

ʥʘʧʨʷʤʢʘʭ ʨʦʟʚʠʪʢʫ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ: 1) ʚʠʨʦʙʥʠʮʪʚʦ ʚʦʣʦʢʦʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ; 2) ʦʟʜʦʙʣʝʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʚʝʜʝʥʠʡ ʪʝʦʨʝʪʠʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʘʪʝʥʪʽʚ [4] ʚʠʷʚʠʚ 

ʙʫʨʭʣʠʚʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʥʘʭʦʜʽʚ ʟʘ ʚʢʘʟʘʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʯʝʨʝʟ 10-15 ʨʦʢʽʚ ʙʫʜʫʪʴ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʚʦʣʦʢʥʠʩʪʽ ʤʘʪʝʨʽʘʣʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʧʨʠʯʦʤʫ ʩʣʽʜ 

ʦʯʽʢʫʚʘʪʠ ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɺʦʜʥʦʯʘʩ ʘʥʘʣʽʟ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 10 ʪʘ 11 ʢʣʘʩʽʚ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ ʧʦʢʘʟʘʚ ʚʽʜʩʫʪʥʽʩʪʴ ʧʠʪʘʥʴ ʟ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʥʝ ʣʠʰʝ ʚ 

ʧʨʦʛʨʘʤʽ ʨʽʚʥʷ çʉʪʘʥʜʘʨʪè, ʘ ʡ ʚ ʧʨʦʛʨʘʤʘʭ ʜʣʷ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘ 

ʩʧʝʮʽʘʣʽʟʘʮʽʷʤʠ ʥʘʧʨʷʤʢʫ çʃʝʛʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴè ʪʘ çʄʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦè. ʅʝ 

ʧʝʨʝʜʙʘʯʝʥʝ ʚʠʚʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤ ʪʘʢʦʞ ʤʘʡʙʫʪʥʽʤʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ 

ʨʦʙʽʪʥʠʢʘʤʠ ʰʚʝʡʥʦʾ ʛʘʣʫʟʽ.  



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʩʧʨʠʯʠʥʷʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʨʝʢʪʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ. ʎʝ 

ʜʘʻ ʧʽʜʩʪʘʚʫ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʚʘʞʣʠʚʠʩʪʽ ʟʥʘʥʴ ʟ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʤʦʜʝʣʝʡ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. 
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ʤ.ʉʫʤʠ 

 

ОРГАНІЗАЦІЯ ПОШУКОВО-ДОСЛІДНИЦЬКОЇ ДІЯЛЬНОСТІ 

ШКОЛЯРІВ У ПОЗАШКІЛЬНИХ ЗАКЛАДАХ ОСВІТИ 

 

ʇʝʨʰʦʯʝʨʛʦʚʠʤ  ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʻ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ 

ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʫ ʰʢʦʣʷʨʽʚ ʨʦʟʫʤʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʩʧʦʥʫʢʘʥʥʷ  ʾʭ ʜʦ ʪʚʦʨʯʦʩʪʽ, 

ʚʠʭʦʚʘʥʥʷ ʧʽʜʣʽʪʢʘ ʷʢ ʞʠʪʪʻʚʦ ʪʘʢ ʽ  ʩʦʮʽʘʣʴʥʦ ʢʦʤʧʝʪʝʥʪʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ 

ʟʜʽʡʩʥʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʠʡ ʚʠʙʽʨ ʽ ʧʨʠʡʤʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʨʽʰʝʥʥʷ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ, ʚʠʨʦʙʣʝʥʥʷ ʚʤʽʥʴ ʧʨʘʢʪʠʯʥʦʛʦ ʽ ʪʚʦʨʯʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʜʦʙʫʪʠʭ 

ʟʥʘʥʴ. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ ʤʘʻ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʥʝ ʧʨʦʩʪʦ ʧʦʧʦʚʥʶʚʘʣʠʩʷ ʙ ʟʥʘʥʥʷ ʡ 

ʫʤʽʥʥʷ ʟ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʘ ʡ ʨʦʟʚʠʚʘʣʠʩʷ ʪʘʢʽ ʷʢʦʩʪʽ ʜʠʪʠʥʠ, ʷʢ ʧʽʟʥʘʚʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ʫʤʽʥʥʷ ʪʚʦʨʯʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ.  

ʈʦʙʦʪʘ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ , ʥʘ ʩʪʘʥʦʚʣʝʥʥʷ ʫ  ʰʢʦʣʷʨʽʚ ʜʦʩʚʽʜʫ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʥʦʚʠʭ 

ʟʥʘʥʴ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚ ʫʤʦʚʘʭ ʪʚʦʨʯʦʩʪʽ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ 

ʮʽʥʥʦʩʪʝʡ ʫʯʥʽʚ ʽ ʟʙʘʛʘʯʝʥʥʷ ʾʭ ʧʽʟʥʘʚʘʣʴʥʦʾ ʮʽʥʥʽʩʥʦʾ ʦʨʽʻʥʪʘʮʽʾ. ʊʦʤʫ ʥʘʚʯʘʥʥʷ ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʪʘʻ ʪʘʢʠʤ, ʱʦ ʽʥʽʮʽʶʻʪʴʩʷ ʫʯʥʷʤʠ, ʷʢʽ ʟʘʩʚʦʶʶʪʴ ʥʦʚʠʡ ʜʦʩʚʽʜ -  

ʜʦʩʣʽʜʥʠʮʴʢʦ-ʧʽʟʥʘʚʘʣʴʥʠʡ. 

http://www.nanopro.biz/
http://www.sportstextiles.com/
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ʊʘʢʘ ʧʨʘʢʪʠʢʘ ʰʢʦʣʷʨʽʚ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʫʢʦʚʠʤ ʤʝʪʦʜʘʤ ʟʥʘʥʥʷ, 

ʨʦʟʰʠʨʶʚʘʪʠ ʟʤʽʩʪ ʾʭʥʴʦʾ ʦʩʚʽʪʠ ʡ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʤʘʡʙʫʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

Дослідницька діяльність - ʚʠʱʘ ʬʦʨʤʘ ʩʘʤʦʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ. ɸ ʪʦʤʫ 

ʟʘʚʜʘʥʥʷ ʚʯʠʪʝʣʷ-ʢʝʨʽʚʥʠʢʘ - ʧʦʩʪʫʧʦʚʦ ʽ ʛʨʘʤʦʪʥʦ ʬʦʨʤʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʥʘʚʠʯʢʠ, 

ʟʜʽʡʩʥʶʶʯʠ ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʦʥʘʥʥʷʤ ʫʯʥʷʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ; 

ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ; ʚʠʟʥʘʯʘʪʠ ʥʘʡʢʨʘʱʽ, ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʰʣʷʭʠ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʨʦʟʯʣʝʥʫʚʘʪʠ ʾʾ ʥʘ ʧʝʚʥʽ ʩʢʣʘʜʦʚʽ ʪʘ ʨʦʟʜʽʣʠ, ʥʘʚʯʘʶʯʠ ʫʯʥʽʚ 

ʧʦʻʜʥʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʟ ʥʘʫʢʦʚʦʶ, ʘ ʪʘʢʦʞ ʟ'ʷʩʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʢʨʦʢʽʚ ʚʯʠʪʝʣʷ - ʢʝʨʽʚʥʠʢʘ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʥʘʫʢʦʚʦ-

ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʫʯʥʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʚʠʙʽʨ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢ ʽ ʥʘ ʭʽʜ 

ʨʦʙʦʪʠ ʥʘʜ ʥʝʶ.  

ɺ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʜʝʢʽʣʴʢʦʭ 

ʧʨʠʥʮʠʧʽʚ: 

× ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʻ ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʾʾ ʧʦʯʘʪʢʦʤ ʽ ʥʘʡʯʘʩʪʽʰʝ ʤʘʻ ʧʨʦʜʦʚʞʝʥʥʷ ʚ ʧʦʜʘʣʴʰʽʡ ʥʘʫʢʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ; 

× ʟʤʽʩʪ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʝʥ ʧʦʻʜʥʫʚʘʪʠʩʷ ʟ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ, 
ʟʘʛʘʣʴʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʧʠʪʘʥʥʷʤʠ ʩʴʦʛʦʜʝʥʥʷ; 

× ʥʘʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ - ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ, ʡʦʛʦ ʥʝ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʟʘ ʢʽʣʴʢʘ 

ʜʥʽʚ; 

× ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ - ʦʙʦʚ'ʷʟʢʦʚʦ ʢʝʨʦʚʘʥʠʡ ʧʨʦʮʝʩ. 

ɺʯʠʪʝʣʴ-ʥʘʩʪʘʚʥʠʢ ʥʘʚʯʘʻ ʤʝʪʦʜʠʮʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʥʩʫʣʴʪʫʻ ʫʯʥʷ ʚ ʧʨʦʮʝʩʽ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʨʦʟʚ'ʷʟʘʥʥʽ ʧʦʩʪʘʚʣʝʥʠʭ ʧʨʦʙʣʝʤ, ʚʨʘʭʦʚʫʶʯʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʪʠʥʠ, ʦʮʽʥʶʻ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ.  ʋ ʟʜʽʡʩʥʝʥʥʽ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʝ ʧʦʻʜʥʘʥʥʷ ʢʝʨʦʚʘʥʦʾ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʩʘʤʦʩʪʽʡʥʦʶ, ʩʘʤʦʦʩʚʽʪʥʴʦʶ ʜʽʷʣʴʥʽʩʪʶ ʫʯʥʷ, ʷʢʘ ʻ 

ʦʩʥʦʚʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʩʪʫ ʜʠʪʠʥʠ, ʬʦʨʤʫʚʘʥʥʷ ʾʾ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʇʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: 

ʚʠʙʽʨ ʪʝʤʠ - ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʨʦʙʦʪʠ - ʧʽʜʙʽʨ ʜʞʝʨʝʣ ʽ ʣʽʪʝʨʘʪʫʨʠ - ʟʥʘʡʦʤʩʪʚʦ ʟ 

ʜʞʝʨʝʣʘʤʠ ʽ ʩʢʣʘʜʘʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʣʘʥʫ ʥʘʧʠʩʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ - ʚʽʜʙʽʨ ʪʘ ʦʮʽʥʢʘ 

ʬʘʢʪʽʚ - ʦʙʨʦʙʢʘ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʟʽʙʨʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ - ʥʘʧʠʩʘʥʥʷ ʨʦʙʦʪʠ - ʾʾ 

ʨʝʮʝʥʟʫʚʘʥʥʷ ʽ ʜʦʦʧʨʘʮʶʚʘʥʥʷ - ʦʩʪʘʪʦʯʥʝ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ - ʟʘʭʠʩʪ 

ʨʦʙʦʪʠ. 

ɺʠʙʽʨ ʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʨʦʙʣʝʤʠ, ʩʪʫʧʽʥʴ ʾʾ 

ʨʦʟʨʦʙʣʝʥʦʩʪʽ, ʥʘʷʚʥʽʩʪʴ ʜʞʝʨʝʣ ʽ ʣʽʪʝʨʘʪʫʨʠ, ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʽ ʤʦʞʣʠʚʦʩʪʝʡ 

ʰʢʦʣʷʨʽʚ.  

ɻʦʣʦʚʥʽ ʥʘʧʨʷʤʢʠ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ: 

× ʇʝʨʰʠʤ  ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʦʟʘʢʣʘʩʥʫ ʪʘ 
ʧʦʟʘʰʢʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʢʦʣʠ ʫʯʥʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʦʙʦʪʽ ʥʘʫʢʦʚʠʭ ʛʫʨʪʢʽʚ, ʫ 

ʢʦʣʝʢʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʫ ʨʽʟʥʠʭ ʦʣʽʤʧʽʘʜʘʭ, ʟʤʘʛʘʥʥʷʭ, ʩʝʤʽʥʘʨʘʭ, 

ʢʦʥʢʫʨʩʘʭ ʪʦʱʦ. ʎʝ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʢʦʣʝʢʪʠʚʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʤʠʩʣʝʥʥʷ, ʷʢʠʡ 

ʧʝʚʥʦʶ ʘʙʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʮʝʥʪʨʘʭ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

× ɼʨʫʛʠʤ ʩʘʤʦʩʪʽʡʥʠʤ ʥʘʧʨʷʤʢʦʤ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ ʻ ʾʭ ʫʯʘʩʪʴ ʫ 
ʨʦʙʦʪʽ ʄɸʅ, ʟʦʢʨʝʤʘ ʚ ʱʦʨʽʯʥʠʭ ʢʦʥʢʫʨʩʘʭ-ʟʘʭʠʩʪʘʭ - ʨʘʡʦʥʥʦʤʫ, ʦʙʣʘʩʥʦʤʫ, 
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ʜʝʨʞʘʚʥʦʤʫ. ʎʝ ʚʞʝ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʥʘʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʫ ʪʨʝʙʘ ʚʚʘʞʘʪʠ ʥʘʡʚʠʱʦʶ 

ʜʣʷ ʰʢʦʣʷʨʽʚ. ɺʦʥʘ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ. 

ɯʩʥʫʻ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʚʘ ʦʩʥʦʚʥʽ ʚʠʜʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ. 

ʇʽʜ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʨʝʬʝʨʘʪʽʚ ʫʯʥʽ ʨʦʙʣʷʪʴ ʧʝʨʰʽ ʢʨʦʢʠ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʫʢʦʚʦʾ 

ʪʚʦʨʯʦʩʪʽ. ɺʦʥʠ ʚʯʠʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʟ ʥʘʫʢʦʚʦʶ ʣʽʪʝʨʘʪʫʨʦʶ (ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʝ, ʪʦ ʽ ʟ 

ʽʥʦʟʝʤʥʦʶ), ʥʘʙʫʚʘʶʪʴ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʚʽʜʙʦʨʫ ʽ ʘʥʘʣʽʟʫ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʗʢʱʦ ʜʣʷ ʧʝʨʰʦʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ ʚʠʤʦʛʠ ʜʦ ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ ʤʽʥʽʤʘʣʴʥʽ, ʽ ʥʘʧʠʩʘʥʥʷ 

ʾʾ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻ ʚʝʣʠʢʦʾ ʧʨʘʮʽ ʜʣʷ ʫʯʥʽʚ, ʪʦ ʚʞʝ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʚʠʤʦʛʠ ʧʦʤʽʪʥʦ 

ʧʽʜʚʠʱʫʶʪʴʩʷ, ʽ ʥʘʧʠʩʘʥʥʷ ʨʦʙʦʪʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʜʽʡʩʥʦ ʪʚʦʨʯʠʡ ʧʨʦʮʝʩ.  

ʈʦʙʦʪʘ ʥʘʜ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʪʚʦʨʯʦʾ ʽ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʫʨʪʢʽʚʮʷ, ʜʽʷʣʴʥʽʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʟʘʢʨʽʧʣʝʥʥʷ ʽ 

ʨʦʟʰʠʨʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʚʠʙʨʘʥʦʾ ʪʝʤʠ. 

ɼʠʪʠʥʘ ʧʦʚʠʥʥʘ ʨʦʟʚʠʚʘʪʠʩʴ ʽ ʥʘʚʯʘʪʠʩʴ ʢʦʞʥʦʾ ʤʠʪʽ. ʅʝʦʙʭʽʜʥʦ, ʱʦʙ ʙʝʟʧʝʨʝʨʚʥʦ 

ʚʽʜʙʫʚʘʣʘʩʴ ʨʽʟʥʦʤʘʥʽʪʥʘ ʧʽʟʥʘʚʘʣʴʥʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ - ʫ ʩʧʽʚʧʨʘʮʽ ʟ 

ʫʯʠʪʝʣʷʤʠ,ʢʝʨʽʚʥʠʢʘʤʠ ʛʫʨʪʢʽʚ, ʙʘʪʴʢʘʤʠ, ʽʥʰʠʤʠ ʜʽʪʴʤʠ. ʗʢ ʪʽʣʴʢʠ ʟʥʠʢʘʻ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ, ʥʘʪʭʥʝʥʥʷ, ʧʦʜʠʚ, ʚʽʜʨʘʟʫ ʧʦʯʠʥʘʶʪʴ ʧʘʥʫʚʘʪʠ ʣʽʥʦʱʽ ʪʘ ʧʨʠʤʫʩ. ʊʦʜʽ 

ʪʨʫʜʥʦʱʽ ʚ ʥʘʚʯʘʥʥʽ ʩʪʘʶʪʴ ʥʝʧʦʜʦʣʘʥʥʠʤʠ, ʽ ʜʠʪʠʥʘ, ʷʢʘ ʙʫʣʘ ʩʪʘʨʘʥʥʘ ʽ 

ʜʠʩʮʠʧʣʽʥʦʚʘʥʘ, ʚʞʝ ʥʝ ʟʤʦʞʝ ʥʘʙʫʪʠ ʩʧʨʘʚʞʥʽʭ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ. 

 ʃʠʰʝ ʜʝʷʢʽ ʨʝʬʝʨʘʪʠ, ʥʘʧʠʩʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʩʪʘʪʝʡ ʽ ʜʞʝʨʝʣ, ʧʦ 

ʧʨʘʚʫ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʥʘʫʢʦʚʠʤʠ ʧʨʘʮʷʤʠ ʽ ʚʢʣʶʯʝʥʥʷ ʾʭ ʫ ʩʧʠʩʦʢ ʚʠʜʽʚ ʥʘʫʢʦʚʦ ï 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʫʯʥʽʚ ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʥʦ. 

ɼʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʷʢʘ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ  ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʶ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʽ ʥʘʫʢʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ ʧʽʜʣʽʪʢʽʚ. ʎʝ ʣʝʛʢʦ ʧʦʷʩʥʠʪʠ: ʷʢʱʦ 

ʫʯʝʥʴ ʟʘ ʨʘʭʫʥʦʢ ʚʽʣʴʥʦʛʦ ʯʘʩʫ ʛʦʪʦʚʠʡ ʟʘʡʤʘʪʠʩʷ ʧʠʪʘʥʥʷʤʠ ʜʝʷʢʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʪʦ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʨʽʰʫʻʪʴʩʷ ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʚʠʢʣʘʜʘʯʘ, ʘ ʩʘʤʝ - ʤʦʪʠʚʘʮʽʷ ʫʯʥʷ 

ʜʦ ʟʘʥʷʪʴ. ɻʫʨʪʢʽʚʝʮʴ  ʫʞʝ ʥʘʩʪʽʣʴʢʠ ʨʦʟʚʠʥʫʪʠʡ, ʱʦ ʧʨʘʮʶʚʘʪʠ ʟ ʥʠʤ ʤʦʞʥʘ ʥʝ ʷʢ ʟ 

ʫʯʥʝʤ, ʘ ʷʢ ʟ ʤʦʣʦʜʰʠʤ ʢʦʣʝʛʦʶ. 

ʊʦʙʪʦ ʫʯʝʥʴ ʟ ʧʦʩʫʜʠʥʠ, ʷʢʫ ʪʨʝʙʘ ʥʘʧʦʚʥʠʪʠ ʽʥʬʦʨʤʘʮʽʻʶ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʜʞʝʨʝʣʦ ʦʩʪʘʥʥʴʦʾ. ɺʽʥ ʩʪʝʞʠʪʴ ʟʘ ʥʦʚʠʥʢʘʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʧʨʘʛʥʝ ʙʫʪʠ ʚ ʢʫʨʩʽ ʟʤʽʥ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʚʠʙʨʘʥʽʡ ʾʤ ʥʘʫʮʽ, ʘ ʛʦʣʦʚʥʝ - ʧʨʦʮʝʩ ʦʩʤʠʩʣʝʥʥʷ ʥʘʫʢʠ ʥʝ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʦʙʦʪʠ ʜʘʶʪʴ ʶʥʠʤ ʜʦʩʣʽʜʥʠʢʘʤ ʮʝʥʪʨʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʩʧʨʦʙʫʚʘʪʠ ʩʝʙʝ ʫ ʥʘʫʢʦʚʦʤʫ ʧʦʰʫʢʫ, ʧʦʙʘʯʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʚʣʘʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʯʫʪʠ ʨʘʜʽʩʪʴ ʚʽʜ ʫʩʧʽʭʫ. ʖʥʽ ʥʘʫʢʦʚʮʽ 

ʦʪʨʠʤʫʶʪʴ ʙʝʟʮʽʥʥʠʡ ʜʦʩʚʽʜ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ, ʜʦʩʷʛʘʶʪʴ ʚʝʣʠʢʦʾ ʚʥʫʪʨʽʰʥʴʦʾ 

ʟʨʽʣʦʩʪʽ, ʥʘʙʫʚʘʶʪʴ ʚʘʞʣʠʚʠʭ ʥʘʫʢʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ ʧʦʪʽʤ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʢʦʣʠ ʩʪʘʶʪʴ ʩʪʫʜʝʥʪʘʤʠ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ  ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʙʜʘʨʦʚʘʥʘ ʜʠʪʠʥʘ, 

ʟʦʢʨʝʤʘ ʽ ʤʘʡʙʫʪʥʽʡ ʶʥʠʡ ʥʘʫʢʦʚʝʮʴ, ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʽ ʬʦʨʤʫʻʪʴʩʷ ʽ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʘʤʝ ʟʘʚʜʷʢʠ ʰʢʽʣʴʥʽʡ ʙʫʜʝʥʥʽʡ ʧʨʘʮʽ ʥʘ ʫʨʦʢʘʭ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫʯʝʥʴ 

ʚʠʷʚʠʚ ʙʘʞʘʥʥʷ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʫ ʥʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʩʬʦʨʤʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʤʦʪʠʚʘʮʽʶ. 

ʊʦʤʫ ʜʣʷ ʜʽʪʝʡ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʥʷʪʪʷ, ʟʘʣʫʯʘʪʠ ʾʭ ʜʦ ʟʘʥʷʪʴ ʚ 

ʛʫʨʪʢʘʭ, ʩʝʢʮʽʷʭ, ʥʘʚʯʘʥʥʷ  ʚ ʷʢʠʭ   ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʫʤʽʥʴ. 

ʇʝʨʝʜ ʤʘʡʙʫʪʥʽʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʘʨʪʦ ʩʪʘʚʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʜʦʧʦʤʦʛʣʠ ʙ ʾʤ ʧʦ-

ʥʦʚʦʤʫ ʩʧʨʠʡʤʘʪʠ  ʚʣʘʩʥʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʝʨʫʜʠʮʽʶ.  
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ʂʦʤʫʥʘʣʴʥʘ ʫʩʪʘʥʦʚʘ 

 ʉʫʤʩʴʢʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʰʢʦʣʘ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ25, 

ʤ.ʉʫʤʠ 

 

СУЧАСНІ ІННОВАЦІЙНІ ТЕХНОЛОГІЇ У НАВЧАННІ ФІЗИКИ 

 

çʄʝʪʦʜʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ,  

ʧʦʚʠʥʥʽ ʚʠʢʣʠʢʘʪʠ ʽʥʪʝʨʝʩ ʫ ʜʠʪʠʥʠ ʜʦ ʧʽʟʥʘʥʥʷ  

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, ʘ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʩʪʘʪʠ ʰʢʦʣʦʶ 

ʨʘʜʦʩʪʽ. ʈʘʜʦʩʪʽ ʧʽʟʥʘʥʥʷ, ʪʚʦʨʯʦʩʪʽ, ʩʧʽʣʢʫʚʘʥʥʷè 

ɺ.ʆ. ʉʫʭʦʤʣʠʥʩʴʢʠʡ 

 

ʌʽʟʠʢʘ ï ʮʝ ʢʣʶʯ ʜʦ ʧʽʟʥʘʥʥʷ ʪʘʻʤʥʠʮʴ ʇʨʠʨʦʜʠ. ʊʦʤʫ ʨʦʣʴ ʬʽʟʠʢʠ ʚ ʦʩʚʽʪʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ, ʪʠʤ, ʱʦ ʚʦʥʘ ʙʫʣʘ ʪʘ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʠʨʦʜʥʠʯʦʾ ʦʩʚʽʪʠ, 

ʬʽʣʦʩʦʬʽʾ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ʅʘ ʩʴʦʛʦʜʥʽ  ʽʩʥʫʻ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʥʘʚʯʘʥʥʷ.  ɿʦʢʨʝʤʘ,  

ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʚʠʚʯʝʥʥʽ ʬʽʟʠʢʠ, ʨʦʙʣʷʪʴ ʮʝʡ ʧʨʦʮʝʩ 

ʟʘʭʦʧʣʶʶʯʠʤ ʽ ʮʽʢʘʚʠʤ. ɯ ʚ ʪʦʡ ʞʝ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʚʠʤʘʛʘʻ ʚʽʜ 

ʫʯʠʪʝʣʷ ʜʦʜʘʪʢʦʚʠʭ ʟʥʘʥʴ ʽ ʫʤʽʥʴ. ʑʝ ʚʯʦʨʘ ʥʘʰʠʤ ʫʯʥʷʤ ʜʦʩʪʘʪʥʴʦ ʙʫʣʦ ʧʦʢʘʟʘʪʠ  

ʢʘʨʪʠʥʢʫ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ, ʘʣʝ ʩʴʦʛʦʜʥʽ ʾʤ ʮʴʦʛʦ ʟʘʤʘʣʦ. ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʦʩʦʙʠʩʪʽʩʪʴ ʫʯʥʷ ʽ ʚʨʘʭʦʚʫʚʘʪʠ ʡʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʟʜʽʙʥʦʩʪʽ. 

ɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ - ʮʝ ʩʧʝʮʽʘʣʴʥʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʤʘʻ ʢʦʥʢʨʝʪʥʫ, ʧʝʨʝʜʙʘʯʫʚʘʥʫ ʤʝʪʫ ʩʪʚʦʨʠʪʠ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʥʘʚʯʘʥʥʷ, ʟʘ ʷʢʠʭ 

ʢʦʞʝʥ ʫʯʝʥʴ ʚʽʜʯʫʚʘʻ ʩʚʦʶ ʫʩʧʽʰʥʽʩʪʴ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʛʣʠʙʠʥʫ 

ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʘ. ʐʢʦʣʷʨʽ ʦʧʘʥʦʚʫʶʪʴ ʚʩʽ ʨʽʚʥʽ ʧʽʟʥʘʥʥʷ (ʟʥʘʥʥʷ, ʨʦʟʫʤʽʥʥʷ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʦʮʽʥʢʘ). ʟʤʽʥʶʻʪʴʩʷ ʽ ʨʦʣʴ ʫʯʥʽʚ: ʚʦʥʠ ʩʪʘʶʪʴ 

ʘʢʪʠʚʥʠʤʠ, ʧʨʠʡʤʘʶʪʴ ʚʘʞʣʠʚʽ ʨʽʰʝʥʥʷ. ʇʨʦʪʝ ʢʦʞʥʘ ʽʥʪʝʨʘʢʪʠʚʥʘ ʚʧʨʘʚʘ ʚʠʤʘʛʘʻ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʛʣʷʜʫ ʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʜʣʷ ʾʾ ʧʨʦʚʝʜʝʥʥʷ. 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʫʯʥʽʚ ʩʠʩʪʝʤʦʶ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʘ 

ʪʘʢʦ ʞ ʮʽʣʠʤ ʨʷʜʦʤ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʧʨʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʎʝ ʤʦʞʣʠʚʦ ʟʘ ʫʤʦʚʠ 

ʢʦʣʠ ʚʯʠʪʝʣʴ,  ʦʨʛʘʥʽʟʘʮʦʚʫʶʯʠ  ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʩʧʽʚʚʽʜʥʦʩʠʪʴ ʧʨʝʜʤʝʪʥʠʡ ʟʤʽʩʪ 

ʟ ʦʩʦʙʠʩʪʠʤ ʜʦʩʚʽʜʦʤ ʽ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ çʚʠʙʫʜʦʚʫʻè ʥʦʚʝ ʟʥʘʥʥʷ ʫʯʥʷ. ʑʦ ʞ ʩʘʤʝ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʘʢʪʠʚʥʫ ʧʽʟʥʘʚʘʣʴʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ? 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 

 

22 
 

ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʫʨʦʢʘʭ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ 

ʬʽʟʠʢʠ, ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʜʦ ʩʘʤʦʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʶʶʪʴ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʷ. 

ʊʦʤʫ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶ ʪʘʢʠʡ ʧʨʠʡʦʤ ʷʢ "ʇʦʰʫʢ 

ʽʥʬʦʨʤʘʮʽʾ". 

 ʄʝʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʡʦʤʫ: ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʚʩʽʭ ʫʯʥʽʚ ʢʣʘʩʫ ʜʦ 

ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ; ʬʦʨʤʫʚʘʥʥʷ ʫ ʰʢʦʣʷʨʽʚ ʷʢ ʧʨʝʜʤʝʪʥʠʭ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʦ-ʥʘʚʯʘʣʴʥʠʭ 

ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ; ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʢʦʞʥʦʤʫ ʫʯʥʶ ʨʦʟʫʤʽʪʠ ʽ ʨʝʬʣʝʢʩʫʚʘʪʠ ʟ 

ʧʨʠʚʦʜʫ ʪʦʛʦ, ʱʦ ʚʽʥ ʟʥʘʻ ʽ ʜʫʤʘʻ; ʚʠʨʦʙʣʝʥʥʷ ʞʠʪʪʻʚʠʭ ʮʽʥʥʦʩʪʝʡ; ʩʪʚʦʨʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ ʩʧʽʚʧʨʘʮʽ, ʚʟʘʻʤʦʜʽʾ; ʨʦʟʚʠʪʦʢ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʷʢʦʩʪʝʡ ʽ ʟʜʽʙʥʦʩʪʝʡ; 

ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙ ʚʠʢʣʠʢʘʣʠ ʫ ʢʦʞʥʦʛʦ ʫʯʥʷ ʚʽʜʯʫʪʪʷ ʩʚʦʻʾ 

ʫʩʧʽʰʥʦʩʪʽ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ, ʟʘʭʠʱʝʥʦʩʪʽ, ʥʝʧʦʚʪʦʨʥʦʩʪʽ, ʟʥʘʯʫʱʦʩʪʽ. 

 ɽʪʘʧ ʫʨʦʢʫ, ʜʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠʡʦʤ: ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʧʦʨʥʠʭ ʟʥʘʥʴ, ʝʪʘʧ ʢʦʨʝʢʮʽʾ 

ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ. 

ɿʤʽʩʪ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ (ʪʨʘʜʠʮʽʡʥʦʛʦ) ʧʨʠʡʦʤʫ:  

ʟ ʤʝʪʦʶ ʧʦʞʚʘʚʠʪʠ ʩʫʭʠʡ, ʥʘʡʯʘʩʪʽʰʝ ʥʝʮʽʢʘʚʠʡ ʤʘʪʝʨʽʘʣ. ʉʫʪʴ ʡʦʛʦ ʚ ʪʽʤ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʤʘʥʜʥʠʡ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʜʦʧʦʚʥʶʻ ʚʞʝ ʥʘʷʚʥʫ (ʧʨʦʯʠʪʘʥʫ 

ʚʯʠʪʝʣʝʤ ʣʝʢʮʽʶ, ʘʙʦ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ) ʟ ʥʘʩʪʫʧʥʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ ʥʘ ʧʠʪʘʥʥʷ. ɼʣʷ 

ʛʨʫʧ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʠʪʘʥʥʷ, ʚʽʜʧʦʚʽʜʽ ʥʘ ʷʢʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʧʽʜʨʫʯʥʠʢʘʭ, 

ʨʦʟʜʘʪʢʦʚʦʤʫ ʤʘʪʝʨʽʘʣʽ, ʜʦʢʫʤʝʥʪʘʭ ʽ ʪ.ʜ. ɿʘʚʞʜʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ 

ʧʦʪʨʽʙʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʡ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ. 

 ʎʠʤ ʤʝʪʦʜʦʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫʨʦʢ ʫ 9 ʢʣʘʩʽ çɽʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʫ ʞʠʪʪʽ 

ʣʶʜʠʥʠè. ʋʯʥʽ ʢʣʘʩʫ ʨʦʟʜʽʣʠʣʠʩʷ ʥʘ 4 ʛʨʫʧʠ ʽ ʛʦʪʫʚʘʣʠʩʷ ʚ ʪʘʢʠʭ  ʥʘʧʨʷʤʢʘʭ: 

ü ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʫ ʧʦʙʢʪʽ; 

ü ʜʽʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ; 

ü ʧʨʘʚʠʣʘ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ;  

ü ʧʝʨʰʘ ʜʦʣʽʢʘʨʥʷʥʘ ʜʦʧʦʤʦʛʘ ʧʨʠ ʚʨʘʞʝʥʥʽ ʩʪʨʫʤʦʤ; 

  ʆʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ:  ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠʡʦʤ ʥʝ 

ʧʦʪʨʝʙʫʻ, ʘʣʝ ʤʦʞʥʘ ʧʨʠʛʦʪʫʚʘʪʠ ʟʘʧʠʪʘʥʥʷ ʥʘ ʦʢʨʝʤʠʭ ʘʨʢʫʰʘʭ. ʗʢʱʦ ʟʘʚʜʘʥʥʷ 

ʚʠʧʝʨʝʜʞʘʶʯʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʜʽʪʠ ʚʜʦʤʘ ʛʦʪʫʶʪʴ ʧʨʝʟʝʥʪʘʮʽʾ), ʪʦ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ 

ʧʨʦʝʢʪʦʨ. 

 ʉʢʽʣʴʢʠ ʭʚʠʣʠʥ ʫʨʦʢʫ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʡʦʤʫ: ʚʽʜ 30 ʜʦ 35 ʭʚʠʣʠʥ.  

ʊʘʢʦʞ, ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ, ʚʚʘʞʘʶ ʧʨʠʡʦʤ:  "ʊʦʨʥʘʜʦ". 

ʄʝʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʡʦʤʫ: ʨʦʟʚʠʚʘʪʠ  ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʫʤʽʥʥʷ 

ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʫʤʽʥʥʷ ʣʘʢʦʥʽʯʥʦ, ʛʨʘʤʦʪʥʦ 

ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ, ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʽʟʥʘʚʘʣʴʥʫ ʪʘ ʪʚʦʨʯʫ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ;  

ʚʠʭʦʚʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʫʤʽʥʥʷ ʩʣʫʭʘʪʠ ʚʽʜʧʦʚʽʜʽ ʩʚʦʾʭ ʪʦʚʘʨʠʰʽʚ, ʩʪʘʚʠʪʠ ʢʦʨʝʢʪʥʽ 

ʟʘʧʠʪʘʥʥʷ. 

ɽʪʘʧ ʫʨʦʢʫ, ʜʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠʡʦʤ: ʘʢʪʫʘʣʽʟʘʮʽʷ ʦʧʦʨʥʠʭ ʟʥʘʥʴ, ʤʦʪʠʚʘʮʽʷ 

ʥʘʚʯʘʥʥʷ, ʬʨʦʥʪʘʣʴʥʝ ʦʧʠʪʫʚʘʥʥʷ, ʝʪʘʧ ʢʦʨʝʢʮʽʾ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ. 

ɿʤʽʩʪ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ (ʪʨʘʜʠʮʽʡʥʦʛʦ) ʧʨʠʡʦʤʫ: ʫʯʠʪʝʣʴ ʦʛʦʣʦʰʫʻ ʪʝʤʫ, ʱʦ 

ʚʠʥʦʩʠʪʴʩʷ ʥʘ ʦʙʛʦʚʦʨʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ: ʉʠʣʘ ʪʝʨʪʷ. ʊʝʨʪʷ ʩʧʦʢʦʶ, ʢʦʚʟʘʥʥʷ ʪʘ 

ʢʦʯʝʥʥʷ) ʡ ʧʦʜʽʣʷʻ ʢʣʘʩ ʥʘ ʪʨʠ ʛʨʫʧʠ.  
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ʇʝʨʰʘ ʛʨʫʧʘ ʫʯʥʽʚ ʤʘʻ ʥʘʚʝʩʪʠ ʘʨʛʫʤʝʥʪʠ ʥʘ ʟʘʭʠʩʪ ʧʝʚʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ (ʥʘʨʠʢʣʘ: 

ʩʧʦʩʦʙʠ ʟʤʝʥʰʝʥʥʷ ʡ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣ ʪʝʨʪʷ). 

ɼʨʫʛʘ ʥʘʤʘʛʘʪʠʤʝʪʴʩʷ ʩʧʨʦʩʪʫʚʘʪʠ ʪʚʝʨʜʞʝʥʥʷ.  

ʊʨʝʪ̫ ʛʨʫʧʘ  ʬʦʨʤʫʣʶ  ̒ʟʘʧʠʪʘʥʥ ̫ʟ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʧʦʟʠʮʽʾ ʢʦʞʥʦʾ ʛʨʫʧʠ. 

ʆʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ:  ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʪʝʨʪʷ ï ʙʨʫʩʢʠ, 

ʢʦʪʢʠ, ʢʫʣʴʢʠ, ʧʦʚʝʨʭʥʽ ʨʽʟʥʦʾ ʰʦʨʩʪʢʦʩʪʽ.   

ʉʢʽʣʴʢʠ ʭʚʠʣʠʥ ʫʨʦʢʫ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʡʦʤʫ: ʚʽʜ 15 ʜʦ 25 ʭʚʠʣʠʥ.  

  ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʰʢʦʣʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ 

ʦʚʦʣʦʜʽʪʠ ʥʘʫʢʦʚʠʤʠ ʬʘʢʪʘʤʠ ʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʽʜʝʷʤʠ, ʫʩʚʽʜʦʤʠʪʠ  ʥʠʤʠ ʩʫʪʴ 

ʧʦʥʷʪʴ ʽ ʟʘʢʦʥʽʚ, ʧʨʠʥʮʠʧʽʚ ʽ ʪʝʦʨʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʷʩʥʠʪʠ ʭʽʜ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʽ 

ʧʨʦʮʝʩʽʚ, ʟ'ʷʩʫʚʘʪʠ ʾʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʩʫʯʘʩʥʫ ʬʽʟʠʯʥʫ ʢʘʨʪʠʥʫ ʩʚʽʪʫ, 

ʟʨʦʟʫʤʽʪʠ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʦʚʦʣʦʜʽʪʠ 

ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʫ 

ʧʨʘʢʪʠʯʥʽʡ ʜʝʷʪʝʣʴʥʦʩʪʽ. 

ʋʩʧʽʭ ʫ ʩʚʽʜʦʤʦʤʫ ʦʚʦʣʦʜʽʥʥʽ ʰʢʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʚʦʨʯʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʫʯʥʷ ʥʘ ʫʨʦʮʽ, ʚʤʽʥʥʷ ʜʦʢʘʟʦʚʦ ʤʽʨʢʫʚʘʪʠ, ʦʙʛʨʫʥʪʦʚʫʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ, ʚʤʽʥʥʷ 

ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʫʯʠʪʝʣʝʤ. 

 ʗʢ ʚʽʜʦʤʦ, ʥʘʡʢʨʘʱʠʡ ʚʯʠʪʝʣʴ ʪʦʡ, ʱʦ ʧʨʦʙʫʜʞʫʻ ʚ ʫʯʥʽʚ ʙʘʞʘʥʥʷ ʚʯʠʪʠʩʷ. ɺ.ʆ. 

ʉʫʭʦʤʣʠʥʩʴʢʠʡ ʧʠʩʘʚ ʧʨʦ ʪʝ, ʱʦ ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ ʟ'ʷʚʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʻ 

ʥʘʪʭʥʝʥʥʷ, ʷʢʝ ʥʘʨʦʜʞʫʻʪʴʩʷ ʚʽʜ ʫʩʧʽʭʫ ʚ ʦʚʦʣʦʜʽʥʥʽ ʟʥʘʥʥʷʤʠ, ʙʝʟ ʥʘʪʭʥʝʥʥʷ 

ʥʘʚʯʘʥʥʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʜʣʷ ʜʽʪʝʡ ʥʘ ʪʷʛʘʨ. ʊʦʤʫ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʨʠʩʘʤʠ ʥʘʚʯʘʥʥʷ ʫ 

ʩʚʦʾʡ ʨʦʙʦʪʽ ʷ ʙʘʯʫ: ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ, ʚʟʘʻʤʦʧʦʚʘʛʘ, ʪʚʦʨʯʘ ʩʧʽʚʧʨʘʮʷ. ɸʜʞʝ  ʱʝ ʂ. ɼ. 

ʋʰʠʥʩʴʢʠʡ ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʯʠʪʝʣʷ ʚʚʘʞʘʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ ʥʘ 

ʡʦʛʦ ʩʘʤʦʩʪʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ. 

ʆʪʞʝ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʫʨʦʢʽʚ ʟ ʬʽʟʠʢʠ ʨʦʙʠʪʴ 

ʟʘʥʷʪʪʷ ʙʽʣʴʰ ʥʘʩʠʯʝʥʠʤʠ ʪʘ ʮʽʢʘʚʠʤʠ. 

ɿʘʢʽʥʯʠʪʠ ʭʦʪʽʣʦʩʷ ʙ ʩʣʦʚʘʤʠ ʄ. ʈʠʙʥʠʢʦʚʘ :  " ɺʠʢʣʘʜʘʥʥʷ - ʮʝ ʤʠʩʪʝʮʪʚʦ,  ʘ ʥʝ 

ʨʝʤʝʩʣʦ,  ʚ ʮʴʦʤʫ - ʩʘʤʠʡ ʢʦʨʽʥʴ ʫʯʠʪʝʣʴʩʴʢʦʾ ʩʧʨʘʚʠ ... ʚʽʯʥʦ ʚʠʥʘʭʦʜʠʪʠ, ʚʠʤʘʛʘʪʠ, 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ - ʦʩʴ ʻʜʠʥʦ ʤʦʞʣʠʚʠʡ ʢʫʨʩ ʩʫʯʘʩʥʦʛʦ ʚʯʠʪʝʣʷ." 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ФОРМУВАННЯ ФАХОВОЇ КОМПЕТЕНТНОСТІ 

МАЙБУТНЬОГО ВЧИТЕЛЯ ФІЗИКИ 

 

ɺ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʧʝʨʝʙʫʜʦʚʠ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ ʥʘ 

ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʽ ʟʨʘʟʢʠ, ʘʢʪʫʘʣʴʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʫ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʮʽ ʥʘʚʯʘʥʥʷ 

ʬʽʟʠʢʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ. ʋ 

ʨʦʟʚôʷʟʘʥʥʽ ʥʦʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ ʩʠʩʪʝʤʦʶ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʽʜˇʨʫʥʪʷ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʧʫʩʢʥʠʢʽʚ, 

ʬʦʨʤʫʚʘʥʥʷ ʾʭʥʴʦʾ ʦʩʦʙʠʩʪʽʩʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ 

ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ 

ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʷʢ ʨʝʟʫʣʴʪʘʪʫ ʡʦʛʦ ʦʩʦʙʠʩʪʽʩʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɻʦʪʦʚʥʽʩʪʴ ʚʠʧʫʩʢʥʠʢʘ ʜʦ ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʬʦʨʤʦʚʘʥʽʩʪʶ ʩʫʢʫʧʥʦʩʪʽ ʢʦʤʧʝʪʝʥʮʽʡ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ: ʤʝʪʦʜʦʣʦʛʽʯʥʫ, ʬʘʭʦʚʫ, 

ʤʝʪʦʜʠʯʥʫ, ʪʝʭʥʦʣʦʛʽʯʥʫ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʫ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʫ, ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʪʘ 

ʽʥ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʫʜʦʩʢʦʥʘʣʝʥʥʶ 

ʟʤʽʩʪʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ. ɿʦʢʨʝʤʘ ʧʨʦʙʣʝʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʟʤʽʩʪʫ ʽ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʆ.ʄ. ɯʚʘʥʠʮʴʢʦʛʦ 

(ʧʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ), 

ɺ.ɯ. ʉʝʨʛʽʻʥʢʘ (ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʽʚʥʷ ʬʘʭʦʚʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ), 

ɺ.ɼ. ʐʘʨʢʦ (ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ) ʪʘ ʽʥ. 

ʆʜʥʘʢ,  ʫ ʮʠʭ ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʦʩʦʙʠʩʪʦʾ ʛʦʪʦʚʥʦʩʪʽ 

ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ, ʷʢ ʦʙʦʚôʷʟʢʦʚʦʾ ʫʤʦʚʠ ʡʦʛʦ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʪʘ 

ʥʝ ʘʥʘʣʽʟʫʶʪʴʩʷ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʽʜ ʧʝʜʘʛʦʛʽʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʤʠ ʨʦʟʫʤʽʻʤʦ ʚʟʘʻʤʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʽ ʩʪʫʜʝʥʪʘ, ʟʚʝʜʝʥʝ ʚ ʩʠʩʪʝʤʫ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʽ 

ʚʠʭʦʚʘʥʥʷ ʟʛʽʜʥʦ ʘʢʪʫʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽ 

ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʤʠʩʣʝʥʥʷ ʧʝʜʘʛʦʛʘ, 

ʘʢʪʫʘʣʽʟʘʮʽʾ ʡʦʛʦ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʬʦʨʤʫʚʘʥʥʶ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɹʫʜʴ-ʷʢʘ ʧʝʜʘʛʦʛʽʯʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʠʯʥʠʤ ʚʠʤʦʛʘʤ: 

ʤʘʪʠ ʥʘʫʢʦʚʫ ʙʘʟʫ; ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʦʩʚʽʪʥʽ ʮʽʣʽ; ʚʦʣʦʜʽʪʠ ʦʟʥʘʢʘʤʠ ʩʠʩʪʝʤʠ; 

ʧʨʦʝʢʪʫʚʘʪʠ ʣʦʛʽʢʫ ʧʨʦʮʝʩʫ, ʚʟʘʻʤʦʟʚôʷʟʦʢ ʫʩʽʭ ʯʘʩʪʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʜʴ-ʷʢʫ 

ʧʝʜʘʛʦʛʽʯʥʫ ʪʝʭʥʦʣʦʛʽʶ ʤʦʞʣʠʚʦ ʨʦʟʜʽʣʠʪʠ ʟʘ ʧʨʠʥʮʠʧʦʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘ: 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ; ʦʩʦʙʠʩʪʽʩʪʴ ʧʝʜʘʛʦʛʘ; ʦʩʦʙʠʩʪʽʩʪʴ ʩʪʫʜʝʥʪʘ. ʉʧʨʷʤʦʚʘʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʾ, ʷʢʫ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ, ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʡ ʩʪʠʤʫʣʶʚʘʥʥʷ ʦʩʦʙʠʩʪʦʾ 

ʛʦʪʦʚʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʷʢ ʦʙʦʚôʷʟʢʦʚʦʾ ʫʤʦʚʠ ʡʦʛʦ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ 

ʰʣʷʭʦʤ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʾ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʡʦʛʦ 

ʽʥʪʝʛʨʘʮʽʻʶ ʫ ʮʽʣʽʩʥʠʡ, ʟʘʛʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ ʫ ʚʠʱʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. ʄʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʯʝʨʝʟ 

ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʾ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʢʣʶʯʘʻ ʧôʷʪʴ ʩʢʣʘʜʦʚʠʭ: 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʮʽʣʴʦʚʠʡ, ʟʤʽʩʪʦʚʠʡ, ʧʨʦʮʝʩʫʘʣʴʥʠʡ, ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ, ʢʦʥʪʨʦʣʴʥʦ-ʨʝʛʫʣʶʶʯʠʡ. 

ʇʦʥʷʪʪʷ çʬʦʨʤʫʚʘʥʥʷè ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʷʢ ʧʨʦʮʝʩ, ʱʦ ʫʷʚʣʷʻ ʩʦʙʦʶ ʜʠʥʘʤʽʯʥʫ 

ʩʠʩʪʝʤʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʯʘʩʪʠʥ (ʝʪʘʧʽʚ), ʷʢʽ ʧʦʻʜʥʘʥʽ ʻʜʠʥʦʶ ʮʽʣʣʶ ʥʘʙʫʪʪʷ ʬʘʭʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʾ ʛʦʪʦʚʥʦʩʪʽ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʧʦʣʦʞʝʥʥʷ 

ɸ.ʄ. ʃʝʦʥʪôʻʚʘ ʧʨʦ ʪʝ, ʱʦ ʨʦʟʚʠʪʦʢ ʫʩʽʭ ʧʩʠʭʽʯʥʠʭ ʷʢʦʩʪʝʡ ʣʶʜʠʥʠ ʧʨʦʭʦʜʠʪʴ ʨʷʜ 

ʧʦʩʪʫʧʦʚʠʭ ʝʪʘʧʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʧʨʠʥʮʠʧ ʧʦʩʪʫʧʦʚʦʩʪʽ ʬʘʟ ʧʨʦʬʝʩʽʡʥʦʾ ʘʜʘʧʪʘʮʽʾ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʝʪʘʧʠ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ ʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ: ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʦʨʝʪʠʯʥʠʡ, ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʡ, ʧʨʦʮʝʩʫʘʣʴʥʦ-ʜʽʷʣʴʥʽʩʥʠʡ, ʘʥʘʣʽʪʠʢʦ-ʢʦʨʝʢʪʠʚʥʠʡ ʪʘ ʩʘʤʦʩʪʽʡʥʦ-

ʪʚʦʨʯʠʡ. 

ʈʝʘʣʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ 

ʬʽʟʠʢʠ ʤʦʞʣʠʚʘ ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ ʫʩʽʭ ʜʠʩʮʠʧʣʽʥ, 

ʱʦ ʦʧʘʥʦʚʫʶʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ. ʎʽ ʢʦʤʧʣʝʢʩʠ ʚʢʣʶʯʘʶʪʴ: ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʽ 

ʧʨʦʛʨʘʤʠ ʪʘ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ; ʧʝʨʝʣʽʢ 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ; ʩʠʩʪʝʤʫ 

ʦʩʚʽʪʥʽʭ ʤʦʜʫʣʽʚ, ʜʝ ʫ ʩʪʨʫʢʪʫʨʽ ʢʦʞʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʤʦʜʫʣʷ ʧʝʨʝʜʙʘʯʝʥʦ ʮʽʣʽ ʪʘ ʟʤʽʩʪ 

ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʩʚʦʻʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʤʦʜʫʣʷ, ʟʘʩʦʙʠ, 

ʤʝʪʦʜʠ ʽ ʧʨʦʮʝʜʫʨʠ ʢʦʥʪʨʦʣʶ ʟʘʩʚʦʻʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʤʦʜʫʣʷ. 

 

 

Каленик М.В. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ.ʄʘʢʘʨʝʥʢʘ 

 

МЕТОДИКА ВИВЧЕННЯ ПИТАНЬ СУЧАСНОЇ ФІЗИКИ 

 

ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʚʩʝ ʙʽʣʴʰʝ ʫʩʚʽʜʦʤʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʫ ʢʦʞʥʦʾ 

ʣʶʜʠʥʠ ʮʽʣʽʩʥʦʛʦ ʩʚʽʪʦʨʦʟʫʤʽʥʥʷ ʽ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʦʩʪʘʥʥʽʤ 

ʜʦʩʷʛʥʝʥʥʷʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʥʘʫʢʠ. ʅʘʫʢʠ ʧʨʦ ʧʨʠʨʦʜʫ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʥʦʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʡ ʨʦʟʚʠʚʘʶʪʴ ʤʝʥʪʘʣʽʪʝʪ ʣʶʜʝʡ, ʟʦʢʨʝʤʘ, ʬʦʨʤʫʶʪʴ 

ʥʘʫʢʦʚʠʡ ʩʪʠʣʴ ʤʠʩʣʝʥʥʷ, ʜʝʬʽʮʠʪ ʷʢʦʛʦ ʚʽʜʯʫʚʘʻʪʴʩʷ ʚ ʩʴʦʛʦʜʥʽʰʥʴʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ. ʌʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʪʠʣʶ ʤʠʩʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʛʣʠʙʦʢʠʤ 

ʨʦʟʫʤʽʥʥʷʤ ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ ʬʽʟʠʢʠ. 

ʇʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʟʽ ʟʥʘʯʥʠʤʠ ʧʦʪʫʛʘʤʠ ʚʭʦʜʷʪʴ ʚ ʩʪʘʥʜʘʨʪʠ, ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ ʪʘ ʧʣʘʥʠ ʩʝʨʝʜʥʴʦʾ (ʧʦʚʥʦʾ) ʦʩʚʽʪʠ. ʌʘʢʪʠʯʥʦ, ʰʢʦʣʷʨʽ ʚʠʚʯʘʶʪʴ ʬʽʟʠʯʥʽ 

ʷʚʠʱʘ, ʚʽʜʢʨʠʪʽ ʱʝ ʜʦ ʩʝʨʝʜʠʥʠ 20-ʛʦ ʩʪʦʨʽʯʯʷ. ʊʦʤʫ ʚʝʣʠʢʽ ʽʜʝʡʥʽ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʪʘ ʪʝʭʥʽʯʥʽ ʟʥʘʥʥʷ, ʷʢʠʤʠ ʞʠʚʝ ʩʫʯʘʩʥʘ ʥʘʫʢʘ, ʟʘʣʠʰʘʶʪʴʩʷ ʾʤ ʥʝʚʽʜʦʤʠʤʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʩʪʚʦʨʶʻʪʴʩʷ ʚʨʘʞʝʥʥʷ, ʱʦ ʫ ʬʽʟʠʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʚʥʠʡ ʧʝʨʽʦʜ "ʟʘʩʪʦʶ", 

ʚʦʥʘ ʻ ʽʥʝʨʪʥʦʶ ʩʠʩʪʝʤʦʶ, ʚ ʷʢʽʡ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʢʨʘʡ 

ʨʽʜʢʦ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʩʫʯʘʩʥʘ ʬʽʟʠʢʘ ʦʭʦʧʣʶʻ ʙʝʟʣʽʯ ʥʘʧʨʷʤʽʚ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʇʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʥʠʞʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʛʦ 

ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ. ʄʦʞʣʠʚʠʡ ʚʠʭʽʜ ʟ ʮʽʻʾ ʩʠʪʫʘʮʽʾ - ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʥʘʫʢʦʚʦʛʦ 

ʤʝʪʦʜʫ ʧʽʟʥʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʾʤ ʪʚʦʨʯʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʜʦ ʨʽʰʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ ʽ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʚʘʪʠ ʩʬʝʨʫ ʚʣʘʩʥʠʭ ʟʥʘʥʴ. 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʷʢʝ çʩʧʨʦʱʝʥʥʷè ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʬʽʟʠʢʠ 

ʚʥʘʩʣʽʜʦʢ ʥʽʙʠʪʦ ʡʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʦʩʪʽ ʽ ʥʝʜʦʩʪʫʧʥʦʩʪʽ ʙʘʛʘʪʴʦʤ ʫʯʥʷʤ. ʎʠʢʣʽʯʥʘ 

ʧʦʙʫʜʦʚʘ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʬʽʟʠʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʚʠʧʨʘʚʜʘʥʦʛʦ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʚʯʝʥʥʷ ʚʞʝ ʨʦʟʛʣʷʥʫʪʠʭ ʧʠʪʘʥʴ, ʪʠʤ ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʯʘʩ ʜʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ 

ʚʠʚʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʠʪʘʥʴ ʟ ʦʙʣʘʩʪʽ ʩʫʯʘʩʥʦʾ 

ʬʽʟʠʢʠ. ʉʣʽʜ ʥʝ ʨʦʟʚʘʥʪʘʞʫʚʘʪʠ ʢʫʨʩ ʬʽʟʠʢʠ, ʘ ʚ ʜʝʷʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʡʦʛʦ 

ʧʝʨʝʙʫʜʫʚʘʪʠ, ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʟʤʽʩʪ, ʜʦʧʦʚʥʠʪʠ. ʆʩʥʦʚʥʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʤʘʻ ʚʽʜʽʛʨʘʪʠ 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʽʜʝʡ ʤʝʪʦʜʦʣʦʛʽʾ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ.  

ʊʦʤʫ ʚʢʣʶʯʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʫ ʟʤʽʩʪ ʰʢʽʣʴʥʦʾ ʬʽʟʠʯʥʦʾ 

ʦʩʚʽʪʠ ʫ ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ ʙʫʜʝ ʩʧʨʠʷʪʠ ʪʦʤʫ, ʱʦ ʰʢʽʣʴʥʠʡ ʢʫʨʩ ʬʽʟʠʢʠ ʙʫʜʝ ʥʝ ʧʨʦʩʪʦ 

ʟʤʽʩʪʦʚʥʦ ʚʽʜʪʚʦʨʶʚʘʪʠ ʘʜʝʢʚʘʪʥʫ ʥʘʫʮʽ ʩʠʩʪʝʤʫ ʟʥʘʥʴ, ʘ ʜʦʟʚʦʣʠʪʴ ʫʯʥʷʤ, 

ʦʧʘʥʫʚʘʚʰʠ ʤʝʪʦʜʦʤ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʚʘʪʠ ʟʥʘʥʥʷ. 

ɸʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʚʽʜʙʽʨ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ 

ʜʣʷ ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽ. ʋ ʟʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʚʣʘʩʥʝ 

ʧʨʝʜʤʝʪʥʽ ʟʥʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚʥʶ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ, ʟʥʘʥʥʷ ʧʨʦ 

ʤʝʪʦʜʠ ʧʽʟʥʘʥʥʷ ʪʘ ʽʩʪʦʨʠʢʦ-ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ ʣʦʛʽʢʫ ʧʨʦʮʝʩʫ 

ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʟʥʘʯʝʥʽ ʦʟʥʘʢʠ ʥʘʫʢʦʚʦʩʪʽ ʟʤʽʩʪʫ ʤʦʞʫʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʧʨʠ ʚʠʚʯʝʥʥʽ ʩʫʯʘʩʥʦʾ 

ʬʽʟʠʢʠ ʚ ʰʢʦʣʽ. ɼʘʥʫ ʩʠʩʪʝʤʫ ʫʪʚʦʨʶʶʪʴ ʥʘʫʢʦʚʠʡ, ʪʝʭʥʽʯʥʠʡ ʽ ʛʫʤʘʥʽʪʘʨʥʠʡ 

(ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʠʡ) ʘʩʧʝʢʪʠ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʦʟʚʦʣʠʚ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

- ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʬʽʟʠʢʠ; 

- ʩʫʯʘʩʥʫ ʬʽʟʠʢʫ ʷʢ ʥʘʚʯʘʣʴʥʫ ʜʠʩʮʠʧʣʽʥʫ ʩʣʽʜ ʚʠʚʯʘʪʠ ʚ ʨʘʤʢʘʭ ʧʨʦʬʽʣʴʥʦʾ ʰʢʦʣʠ 

ʥʘ ʩʪʘʨʰʽʡ ʩʪʫʧʝʥʽ ʥʘʚʯʘʥʥʷ; 

- ʟʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʠʤ ʟ ʢʫʨʩʦʤ 

ʬʽʟʠʢʠ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ ʽ ʨʦʟʰʠʨʝʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʚʦʥʘ ʤʘʻ ʥʘʫʢʦʚʠʡ, 

ʪʝʭʥʽʯʥʠʡ, ʛʫʤʘʥʽʪʘʨʥʠʡ ʘʩʧʝʢʪʠ, ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚ'ʷʟʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʢʪʠʚʥʽ ʢʫʨʩʠ, ʟʤʽʩʪ ʷʢʠʭ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ. ʂʨʽʤ ʪʦʛʦ, ʝʣʝʢʪʠʚʥʽ ʢʫʨʩʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʦʣʽʛʦʥʦʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʽ 

ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ. 

ɿʤʽʩʪ ʝʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʫ ʤʘʻ ʩʧʠʨʘʪʠʩʷ ʥʘ ʟʤʽʩʪ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʬʽʟʠʢʠ ʽ ʙʫʪʠ 

ʟʘʩʥʦʚʘʥʠʤ ʥʘ ʟʥʘʥʥʷʭ, ʫʤʽʥʥʷʭ ʽ ʥʘʚʠʯʢʘʭ, ʥʘʙʫʪʠʭ ʫʯʥʷʤʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʬʽʟʠʢʠ ʚ 

ʦʩʥʦʚʥʽʡ ʽ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ. ɺʢʣʶʯʝʥʥʷ ʧʠʪʘʥʴ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʠʤ, ʱʦ ʚ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʬʽʟʠʢʠ ʻ ʥʝʦʙʭʽʜʥʠʡ ʟʘʧʘʩ ʟʥʘʥʴ, ʷʢʠʡ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʝʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʫ.  

ʆʨʛʘʥʽʟʘʮʽʷ ʟʘʥʷʪʴ ʝʣʝʢʪʠʚʥʠʭ ʢʫʨʩʽʚ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʨʫʢʪʫʨʽ ʮʠʢʣʽʚ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʡʦʛʦ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʤʦʜʝʣʽ. ʇʽʜ ʮʠʢʣʦʤ ʨʦʟʫʤʽʻʪʴʩʷ ʯʘʩʦʚʠʡ 

ʚʽʜʨʽʟʦʢ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʦʥʢʨʝʪʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʢʫʨʩʫ ʬʽʟʠʢʠ. 
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Котенко Ю.Л., Мороз І.О. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ.ʄʘʢʘʨʝʥʢʘ 
 

ЕКОЛОГІЧНІ ПРОБЛЕМИ НАНОТЕХНОЛОГІЙ 

ТА ЇХ ВИВЧЕННЯ У ЗАГАЛЬНООСВІТНІЙ ШКОЛІ 
 

ʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʾ ʟʘʚʞʜʠ ʮʽʢʘʚʠʣʠ ʣʶʜʩʪʚʦ, ʘ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ 

ʮʷ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. ɺ ʥʘʰ ʯʘʩ  ʚʯʝʥʽ ʥʘʤʘʛʘʶʪʴʩʷ ʾʭ 

ʚʠʨʽʰʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʉʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙ'ʻʢʪʽʚ ʨʦʟʤʽʨʘʤʠ 

1 ʥʘʥʦʤʝʪʨ  ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʦʙʝʣʽʚʩʴʢʠʡ ʣʘʫʨʝʘʪ ʈʽʯʘʨʜ ʌʝʡʥʤʘʥ. ʋ 1959 ʨʦʮʽ ʚʽʥ 

ʦʧʫʙʣʽʢʫʚʘʚ ʩʚʦʾ ʧʨʘʮʽ  ʧʨʦ ʧʨʦʙʣʝʤʫ ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʦʚʦʶ ʨʝʯʦʚʠʥʠ ʚ 

ʽʥʪʝʨʚʘʣʽ ʜʫʞʝ ʤʘʣʠʭ ʨʦʟʤʽʨʽʚ. 

ʇʦʥʷʪʪʷ çʥʘʥʦʪʝʭʥʦʣʦʛʽʷè ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʷʧʦʥʮʝʤ ʅʦʨʽʦ ʊʘʥʽʛʫʯʽ ʚ 1974. ʊʘʢ 

ʥʘʟʠʚʘʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙ'ʻʢʪʠ ʨʦʟʤʽʨʦʤ ʤʝʥʰʝ ʦʜʥʦʛʦ ʤʽʢʨʦʥʘ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ 

ʚʯʝʥʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʘʜʫʪʴ ʥʝʧʝʨʝʚʝʨʰʝʥʠʡ ʨʝʟʫʣʴʪʘʪ.  ɺʦʥʠ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʨʦʙʣʝʤʘʤʠ ʝʢʦʣʦʛʽʾ ʧʣʘʥʝʪʠ ʪʘ ʝʥʝʨʛʝʪʠʢʦʶ. ʎʝ ʤʘʻ ʥʝʛʘʪʠʚʥʽ ʽ ʧʦʟʠʪʠʚʥʽ ʽ ʥʘʩʣʽʜʢʠ. 

ʇʦʟʠʪʠʚʥʠʤ ʻ ʪʝ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʘʜʫʪʴ ʟʤʦʛʫ ʧʦʟʙʫʪʠʩʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʣʝʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʘʪʤʦʩʬʝʨʠ ɿʝʤʣʽ, ʧʨʠʯʠʥʦʶ ʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʩʧʘʣʶʚʘʥʦʛʦ ʧʘʣʠʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʶ, ʪʨʘʥʩʧʦʨʪʦʤ ʪʦʱʦ (ʪʘʢ ʟʚʘʥʠʡ ʧʘʨʥʠʢʦʚʠʡ 

ʝʬʝʢʪ). ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʪʨʫʙʦʢ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ 

ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. ʊʘʢʦʞ, ʚʫʛʣʝʮʝʚʽ ʥʘʥʦʪʨʫʙʢʠ ʝʬʝʢʪʠʚʥʦ ʤʦʞʫʪʴ ʘʜʩʦʨʙʫʚʘʪʠ ʯʠʤʘʣʫ 

ʢʽʣʴʢʽʩʪʴ ʚʦʜʥʶ, ʱʦ ʤʦʞʝ ʘʢʪʠʚʽʟʫʚʘʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʧʘʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʙʘʪʘʨʝʡ. 

ʎʝ ʚʩʝ ʜʘʻ ʟʤʦʛʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɯʥʰʦʶ ʚʝʣʠʢʦʶ  ʝʢʦʣʦʛʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʥʠʱʝʥʥʷ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ ʧʽʜ ʜʽʻʶ 

ʭʽʤʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʦʙʫʪʽ ʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿʦʢʨʝʤʘ, ʪʘʢ 

ʟʚʘʥʠʡ ʬʨʝʦʥ, ʷʢʠʡ ʻ ʰʪʫʯʥʠʤ ʭʽʤʽʯʥʠʤ ʨʝʘʛʝʥʪʦʤ, ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʘʝʨʦʟʦʣʶ 

ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʭʦʣʦʜʠʣʴʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. ɿʤʝʥʰʝʥʥʷ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ ʪʽʣʴʢʠ ʥʘ 1 % 

ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʘʢʦʤ ʰʢʽʨʠ ʪʘ ʣʝʡʢʽʤʽʻʶ. ɺʯʝʥʽ ʚʠʚʯʘʶʪʴ ʧʠʪʘʥʥʷ 

ʩʪʚʦʨʝʥʥʷ ʥʘʥʦʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʬʨʝʦʥ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʽʜʽʛʨʘʻ ʚʝʣʠʢʫ ʨʦʣʴ, ʦʩʢʽʣʴʢʠ 

ʜʦʧʦʤʦʛʣʦ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʣʦʛʽʾ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʞʝ ʻ 

ʯʠʤʘʣʦ ʜʦʩʷʛʥʝʥʴ ʫ ʮʽʡ ʛʘʣʫʟʽ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʟʤʝʥʰʠʪʠ ʟʛʫʙʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ: ʥʘʧʨʠʢʣʘʜ, ʮʷ ʥʘʫʢʘ ʜʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʝʨʝʨʦʙʢʠ ʩʤʽʪʪʷ, 

ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʚʠʟʥʘʯʝʥʥʷ ʨʪʫʪʽ ʽ ʪʘʢ ʜʘʣʽ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʥʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʘ, ʦʪʞʝ, ʽ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʨʦʟʨʦʙʣʝʥʦ ʙʝʟʣʽʯ ʥʘʥʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ 

ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʚʚʝʜʝʥʦ ʙʝʟʣʽʯ ʩʧʦʩʦʙʽʚ ʾʭ ʦʪʨʠʤʘʥʥʷ ʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʦʞʥʘ ʩʢʘʟʘʪʠ ʧʨʦ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʝʡ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʚʠʩʦʢʦʤʽʮʥʽ 

ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʽ ʽ ʘʤʦʨʬʥʽ ʤʘʪʝʨʽʘʣʠ, ʝʣʝʢʪʨʠʯʥʽ ʥʘʥʦʘʢʘʤʫʣʷʪʦʨʠ, ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ 

ʤʘʛʥʽʪʥʦ ʤôʷʢʽ ʽ ʤʘʛʥʽʪʥʦ ʪʚʝʨʜʽ ʤʘʪʝʨʽʘʣʠ,  ʪʦʥʢʦ-ʧʣʽʚʢʦʚʽ ʽ ʛʝʪʝʨʦ-ʩʪʨʫʢʪʫʨʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ ʽ ʦʧʪʦʝʣʝʢʪʨʦʥʽʢʠ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʥʝʟʘʡʤʠʩʪʽ 

ʥʘʥʦʢʦʤʧʦʟʠʪʠ ʥʘ ʧʦʣʽʤʝʨʥʽʡ ʦʩʥʦʚʽ, ʥʘʥʦʧʦʨʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʭʽʤʽʯʥʦʾ ʽ 

ʥʘʬʪʦʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʘʣʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʽʥʰʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʝʥʝʨʛʽʾ, 

ʙʽʦʩʫʤʽʩʥʽ ʪʢʘʥʠʥʠ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʤʽʢʨʦ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʽʥ. 
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ʆʯʝʚʠʜʥʦ, ʱʦ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ - ʮʝ ʥʝ ʦʢʨʝʤʘ ʯʘʩʪʠʥʘ ʟʥʘʥʴ, ʮʝ ʰʠʨʦʢʘ, ʚʩʝʙʽʯʥʘ 

ʦʙʣʘʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʘ ʧʝʨʝʧʣʽʪʘʻʪʴʩʷ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʥʘʫʢʘʤʠ. ʇʦʪʨʽʙʥʦ 

ʩʢʘʟʘʪʠ, ʱʦ ʬʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʡ ʧʨʝʜʤʝʪ, ʟ ʪʠʭ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ ʚ ʰʢʦʣʽ, ʪʘʢ ʯʠ ʽʥʘʢʰʝ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʤʘʡʙʫʪʥʴʦʛʦ. ʉʘʤʠʤ ʦʯʝʚʠʜʥʠʤ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʟʚ'ʷʟʦʢ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʥʘʥʦʦʙ'ʻʢʪʽʚ ʟ ʬʽʟʠʢʦʶ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʦʜʠʪʠ ʧʦʯʘʪʢʦʚʽ ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ çʥʘʥʦ ʥʘʫʢʫè ʚ ʰʢʽʣʴʥʠʡ ʢʫʨʩ ʬʽʟʠʢʠ. ʋ ʢʦʥʮʝʧʮʽʾ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ 

ʩʪʘʨʰʽʡ ʩʪʫʧʝʥʽ ʦʩʚʽʪʠ ʚʠʦʢʨʝʤʣʝʥʦ ʤʝʪʫ ʧʝʨʝʭʦʜʫ ʜʦ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʝʨʝʜ 

ʷʢʠʭ ʧʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʫʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʽʩʪʦʪʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ 

ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʟ ʛʥʫʯʢʠʤʠ ʽ ʰʠʨʦʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʪʚʦʨʝʥʥʷʤ ʫʯʥʷʤ ʦʩʚʽʪʥʽʭ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʢʨʽʤ ʧʨʦʬʽʣʴʥʠʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʧʨʝʜʤʝʪʽʚ 

ʚʚʦʜʷʪʴʩʷ ʝʣʝʢʪʠʚʥʽ ʢʫʨʩʠ - ʦʙʦʚ'ʷʟʢʦʚʽ ʜʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʟʘ ʚʠʙʦʨʦʤ ʫʯʥʽʚ. 

ɽʣʝʢʪʠʚʥʠʡ ʢʫʨʩ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ 

ʦʢʨʝʤʠʭ ʰʢʦʣʷʨʽʚ ʚ ʦʙʣʘʩʪʷʭ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʱʦ ʚʠʭʦʜʷʪʴ ʟʘ ʨʘʤʢʠ 

ʦʙʨʘʥʦʛʦ ʥʠʤ ʧʨʦʬʽʣʶ. 

ʈʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚʽʜʢʨʠʚʘʻ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʟʚ'ʷʟʢʫ, ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ, 

ʝʥʝʨʛʝʪʠʢʠ, ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʦʟʙʨʦʻʥʥʷ. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ - ʮʝ ʥʝ ʧʨʦʩʪʦ ʢʽʣʴʢʽʩʥʠʡ, 

ʘ ʷʢʽʩʥʠʡ ʩʪʨʠʙʦʢ ʚʽʜ ʨʦʙʦʪʠ ʟ ʨʝʯʦʚʠʥʦʶ ʜʦ ʤʘʥʽʧʫʣʷʮʽʾ ʦʢʨʝʤʠʤʠ ʘʪʦʤʘʤʠ. ʇʨʦ ʪʝ, 

ʱʦ ʪʘʢʝ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʥʘʥʦʦʙ'ʻʢʪʠ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ï ʚʩʝ ʮʝ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʣʝʢʮʽʷʭ ʮʴʦʛʦ ʝʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʫ. 

ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʝʣʝʢʪʠʚʥʠʡ ʢʫʨʩ ʟ çʥʘʥʦʦʩʚʽʪʠè ʚʚʦʜʠʪʠ ʜʣʷ ʫʯʥʽʚ 9-10 ʢʣʘʩʫ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʩʝʨʝʜʥʽʭ ʰʢʽʣ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʫʨʩʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ: ʫʨʦʢʠ - ʙʝʩʽʜʠ, ʫʨʦʢʠ - ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, 

ʫʨʦʢʠ - ʢʦʥʬʝʨʝʥʮʽʾ, ʩʘʤʦʩʪʽʡʥʦ ï ʧʦʰʫʢʦʚʘ ʨʦʙʦʪʘ. ʇʝʨʝʜʙʘʯʠʪʠ ʧʨʠ ʮʴʦʤʫ 

ʤʦʞʣʠʚʽʩʪʴ ʫʯʘʩʪʽ ʩʣʫʭʘʯʽʚ ʫ ʢʦʥʬʝʨʝʥʮʽʷʭ ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʨʽʟʥʦʛʦ ʨʽʚʥʷ. ɼʣʷ 

ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʰʢʦʣʷʨʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʝʣʝʤʝʥʪʘʨʥʽ ʟʥʘʥʥʷ ʚ ʛʘʣʫʟʽ ʤʘʪʝʤʘʪʠʢʠ, 

ʬʽʟʠʢʠ, ʭʽʤʽʾ ʪʘ ʙʽʦʣʦʛʽʾ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʫʨʦʢʽʚ ʧʦʚʠʥʥʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ - ʢʦʤʧ'ʶʪʝʨ, ʽʥʪʝʨʘʢʪʠʚʥʘ ʜʦʰʢʘ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʦʩʚʽʪʥʽ 

ʨʝʩʫʨʩʠ. ʉʫʧʨʦʚʦʜʞʫʚʘʪʠ ʫʨʦʢʠ ʽʣʶʩʪʨʘʪʠʚʥʠʤʠ ʬʦʪʦ-, ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦ-ʤʘʪʝʨʽʘʣʘʤʠ. 

ʆʪʞʝ ʚʠʚʯʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʚ ʥʘʰ ʯʘʩ ʽ ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʚʦʜʠʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ çʥʘʥʦ ʥʘʫʢʫè ʚ ʰʢʽʣʴʥʠʡ ʢʫʨʩ ʬʽʟʠʢʠ. ʅʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ 

ʪʝʤʘʪʠʯʥʽ ʟʘʭʦʜʠ ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ ʜʘʥʽʡ ʪʝʤʽ, ʧʨʦʚʦʜʠʪʠ ʰʢʽʣʴʥʽ ʥʘʫʢʦʚʽ ʢʦʥʬʝʨʝʥʮʽʾ, 

ʚʠʧʫʩʢʘʪʠ ʰʢʽʣʴʥʫ ʣʽʪʝʨʘʪʫʨʫ, ʜʝ ʫʯʥʷʤ ʙʫʜʫʪʴ ʯʽʪʢʦ ʟʨʦʟʫʤʽʣʽ  ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʟʘʧʠʪʘʥʥʷ ʟ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ. ɸʜʞʝ ʤʘʡʙʫʪʥʻ ʟʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʤʠ ʽ ʪʦʤʫ ʢʨʘʡ 

ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʫʯʥʽ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ ʚʠʚʯʘʣʠ ʪʝ, ʱʦ ʟʘʨʘʟ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʫ ʩʚʽʪʽ 

ʥʘʫʢʠ. 
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ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʋʢʨʘʠʥʳ, 

ʛ. ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ 

 Цоцко В.И. 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʘʛʨʘʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ДЕЙСТВИЕ И КЛАССИЧЕСКИЕ ЗАКОНЫ НЬЮТОНА 
 

 çʃʠʩʪʘʷ ʩʪʘʨʫʶ ʪʝʪʨʘʜʴéè (ʀʛʦʨʴʊʘʣʴʢʦʚ) 
 

ʀʟʚʝʩʪʥʦ [1, ʩ. 57], ʯʪʦ çʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʷ ʦʩʚʽʪʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠè, ʘ ʪʘʢʞʝ [2, ʩ. 40], ʯʪʦ 

çʪʦʣʴʢʦ ʨʘʟʙʠʨʘʷʩʴ ʚ ʜʝʪʘʣʷʭ, ʢʦʧʘʷʩʴ ʚ çʤʝʣʦʯʘʭè, ʩʪʫʜʝʥʪ ʧʦʟʥʘʸʪ ʩʫʪʴ ʧʨʦʙʣʝʤʳè. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ñʢʦʧʘʥʠʷ ʚ çʤʝʣʦʯʘʭèò ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʠʞʝ ʚ ʬʦʨʤʝ ʵʩʩʝ [2, ʩ. 74] 

ʟʘʪʨʦʥʫʪʘ ʪʝʤʘ ʧʨʦʷʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʟʘʢʦʥʘʭ ʅʴʶʪʦʥʘ, ʦʪʯʘʩʪʠ 

ʥʘʚʝʷʥʥʘʷ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʩʤʦʪʨʘʤʠ ʪʦʤʦʚ ʌʠʟʠʯʝʩʢʦʛʦ ʩʣʦʚʘʨʷ 1937 ʛʦʜʘ 

ʠʟʜʘʥʠʷ [3].  

1. ʆ ʜʝʡʩʪʚʠʠ (3-ʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ). ʀʟʚʝʩʪʥʦ [3, ʊ.3, ʩ. 808], ʯʪʦ ñɼʝʡʩʪʚʠʶ ʚʩʝʛʜʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʚʥʦʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ; ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ: 

ʜʝʡʩʪʚʠʷ ʜʚʫʭ ʪʝʣ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʚʩʝʛʜʘ ʨʘʚʥʳ ʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʩʪʦʨʦʥʳ. 1-ʡ ʠ 2-ʡ ʟʘʢʦʥʳ ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʚʳʩʢʘʟʘʥʳ ʝʱʝ ʜʦ ʅʴʶʪʦʥʘ (ɻʘʣʠʣʝʡ, 

ɻʶʡʛʝʥʩ); 3-ʡ ʟʘʢʦʥ ʚʧʝʨʚʳʝ ʦʪʢʨʳʪ ʅʴʶʪʦʥʦʤ.ò  

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ñʢʚʘʥʪ ʜʝʡʩʪʚʠʷ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʜʝʡʩʪʚʠʷ, ʪ.ʝ. ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʵʥʝʨʛʠʠ ʥʘ ʚʨʝʤʷ, ʠʣʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ, 

ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʙʦʙʱʝʥʥʦʛʦ ʠʤʧʫʣʴʩʘ ʥʘ ʦʙʦʙʱʝʥʥʫʶ ʢʦʦʨʜʠʥʘʪʫò 

[3, ʊ.2, ʩ. 58], ʠʟʤʝʥʝʥʠʷ ʜʝʡʩʪʚʠʷ ʧʨʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʠ ʚʨʘʱʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʷʭ 

ʪʝʣʘ ʚʳʨʘʟʠʤ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʷ ʠʤʧʫʣʴʩʘ ʠ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ 

ʢʦʦʨʜʠʥʘʪ : 

( ) mdvdsdsmvddPds ==  ʠ () jw=jw=j dIddIddLd , (1) 

ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʥʝʨʛʠʡ FdsdA= , j=MddA  ʠ 

ʚʨʝʤʝʥʠdt : 

FdtdsFdsdtdAdt ==        ʠ j=j= MdtddtMddAdt      (2)  

ʛʜʝ  Pï ʠʤʧʫʣʴʩ ʪʝʣʘ, sï ʣʠʥʝʡʥʘʷ ʢʦʦʨʜʠʥʘʪʘ, vï ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ, mï ʤʘʩʩʘ 
ʪʝʣʘ, Lï ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʪʝʣʘ, j ï ʫʛʣʦʚʘʷ ʢʦʦʨʜʠʥʘʪʘ, w ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ, I  ï 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʪʝʣʘ, F ï ʢʘʩʘʪʝʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ  ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʪʝʣʦ 

ʥʝʩʢʦʤʧʝʥʩʠʨʦʚʘʥʥʦʡ ʩʠʣʳ ʠ Mï ʝʸ ʤʦʤʝʥʪ . 
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2. ɼʝʡʩʪʚʠʝ ʥʝ ʠʟʤʝʥʷʝʪʩʷ (1-ʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ).  ʀʟ ʩʦʦʪʥʦʰʝʥʠʡ (1) ʩʣʝʜʫʝʪ, ʯʪʦ 

ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʜʝʡʩʪʚʠʷ ʧʨʠ ʧʦʢʦʝ (ʠʣʠ ʜʚʠʞʝʥʠʠ) ʪʝʣʘ ʥʝʪ, ʝʩʣʠ 0ds=  

( 0d =j ) ʠʣʠ 0dv=  ( 0d =w ). ʈʘʚʝʥʩʪʚʦ ʥʫʣʶ ʟʘ ʚʨʝʤʷ dt  ʜʣʠʥʳ ʧʨʦʡʜʝʥʥʦʛʦ ʪʝʣʦʤ 

ʧʫʪʠ ds ʠʣʠ ʫʛʣʘ ʝʛʦ ʧʦʚʦʨʦʪʘ jd  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʪʝʣʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ɽʩʣʠ ʞʝ ʥʫʣʶ ʨʘʚʥʦ ʠʟʤʝʥʝʥʠʝ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ dv  ʪʝʣʘ, ʪʦ ʦʥʦ 

ʜʚʠʞʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʠ ʧʨʷʤʦʣʠʥʝʡʥʦ. ʕʪʠ ʚʳʚʦʜʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʳʨʘʞʘʶʪ 

ʩʫʱʥʦʩʪʴ ʧʝʨʚʦʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ, ʩ ʜʨʫʛʦʡ ï ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ 

ʧʨʝʙʳʚʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʪʝʣ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

(ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠ ʚʨʘʱʝʥʠʠ: ʧʨʠ 0d =w  ʪʝʣʦ 

ʨʘʚʥʦʤʝʨʥʦ ʚʨʘʱʘʝʪʩʷ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ). 

3. ɼʝʡʩʪʚʠʝ ʠʟʤʝʥʷʝʪʩʷ (2-ʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ). ʊʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʩʦʦʪʥʦʰʝʥʠʡ (2) ʠ 

(1) ʧʨʠʚʦʜʠʪ ʢ ʩʦʦʪʥʦʰʝʥʠʷʤ 

dtdPF= ʠ dtdLM=  (3)  

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʨʘʞʘʶʱʠʤ 2-ʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ ʜʣʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ 

ʦʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. 
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КЛАСИФІКАЦІЯ ЗАКОНІВ ЗБЕРЕЖЕННЯ 

ЗГІДНО ВЛАСТИВОСТЕЙ СИМЕТРІЇ 
 

ʉʠʤʝʪʨʽʷ ʤʘʻ ʭʘʨʘʢʪʝʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʢʫʨʩʫ ʬʽʟʠʢʠ, ʘ ʩʘʤʝ: 1)  ʟʘʛʘʣʴʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʬʽʟʠʯʥʠʭ ʦʙʻʢʪʽʚ; 2) 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʬʦʨʤ; 3) ʦʨʛʘʥʽʯʥʦ ʧʦʚ`ʷʟʘʥʘ ʟ ʧʨʠʥʮʠʧʘʤʠ 

ʟʙʝʨʝʞʝʥʥʷ, ʱʦ ʚʠʧʣʠʚʘʻ ʽʟ ʩʘʤʦʛʦ ʟʤʽʩʪʫ ʧʦʥʷʪʪʷ ʩʠʤʝʪʨʽʾ. 

ʇʨʠʥʮʠʧʠ ʟʙʝʨʝʞʝʥʥʷ ʧʦʣʷʛʘʶʪʴ ʥʝ ʣʠʰʝ ʚ ʟʙʝʨʝʞʝʥʥʽ ʨʝʯʝʡ ʯʠ ʾʭ ʧʝʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʚ ʟʙʝʨʝʞʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʽʜʥʦʰʝʥʴ. ʊʦʤʫ ʚʦʥʠ ʤʘʶʪʴ ʰʠʨʦʢʫ 

ʩʬʝʨʫ ʜʽʷʣʴʥʦʩʪʽ. ʌʽʣʦʩʦʬʠ ʥʘʤʘʛʘʣʠʩʷ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʾʭ [2]. 

ʈʦʟʛʣʷʥʝʤʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘʢʦʥʽʚ ʟʙʝʨʝʞʝʥʥʷ ʟʛʽʜʥʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʤʝʪʨʽʾ, ʷʢʘ 

ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ.1. ɺ ʦʩʥʦʚʽ ʜʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʣʝʞʠʪʴ ʟʚ'ʷʟʦʢ ʧʨʠʥʮʠʧʽʚ ʩʠʤʝʪʨʽʾ ʪʘ 

ʧʨʠʥʮʠʧʽʚ ʟʙʝʨʝʞʝʥʥʷ. ʂʦʞʥʽʡ ʬʦʨʤʽ ʩʠʤʝʪʨʽʾ ʚ ʧʨʠʨʦʜʽ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʥʽʩʪʶ 

ʚʠʟʥʘʯʝʥʠʡ ʢʣʘʩ ʟʘʢʦʥʽʚ ʟʙʝʨʝʞʝʥʥʷ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʪʝʦʨʝʤʘ ʅʝʪʝʨ [1]. 
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ɼʣʷ ʩʠʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ ʩʧʨʘʚʝʜʣʠʚʽ ʚʩʽ ʟʘʢʦʥʠ ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʨʠʥʮʠʧʠ 

ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ; ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʚʟʘʻʤʦʜʽʾ ʧʦʨʫʰʫʶʪʴ ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʽʟʦʪʦʧʽʯʥʦʛʦ 

ʩʧʽʥʫ. ʉʣʘʙʢʽ ʚʟʘʻʤʦʜʽʾ ʧʦʨʫʰʫʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʧʘʨʥʦʩʪʽ, ʜʠʚʥʦʩʪʽ, ʽʟʦʪʦʧʽʯʥʦʛʦ ʩʧʽʥʫ 

ʪʘ ʽʥ. 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʢʫʨʩʫ ʬʽʟʠʢʠ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʤʝʪʨʠʯʥʠʡ ʧʨʠʥʮʠʧ 

ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʥʘʣʝʞʥʦʩʪʽ ʮʠʭ ʟʘʢʦʥʽʚ ʚʽʜ ʚʠʙʦʨʫ 

ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ [3]. 

ʊʘʙʣʠʮʷ 1 

Класифікація законів збереження згідно властивостей симетрії 

ˉ 

ʟ/ʧ 
ɺʠʜ ʩʠʤʝʪʨʽʾ ʇʨʠʥʮʠʧ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ 

ɿʘʢʦʥ 

ʟʙʝʨʝʞʝʥʥʷ 

1 ʦʜʥʦʨʽʜʥʽʩʪʴ ʯʘʩʫ ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʧʨʠ ʪʨʘʥʩʣʷʮʽʾ ʚ 

ʯʘʩʽ 

ʝʥʝʨʛʽʾ 

2 ʦʜʥʦʨʽʜʥʽʩʪʴ ʧʨʦʩʪʦʨʽ ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʧʨʠ ʪʨʘʥʩʣʷʮʽʾ ʚ 

ʧʨʦʩʪʦʨʽ 

ʽʤʧʫʣʴʩʫ 

3 ʽʟʦʪʨʦʧʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʧʦʚʦʨʦʪʽʚ 

ʚ ʧʨʦʩʪʦʨʽ 

ʤʦʤʝʥʪ 

ʽʤʧʫʣʴʩʫ 

4 ʩʠʤʝʪʨʽʷ ɽʄ-

ʧʦʪʝʥʮʽʘʣʽʚ ʘʙʦ 

ʢʚʘʥʪʦʚʦʤʝʭʘʥʽʯʥʦʾ 

ʬʘʟʠ 

ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʧʦʣʷ ʘʙʦ ʭʚʠʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ 

ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʟʘʨʷʜʫ 

5 ʜʟʝʨʢʘʣʴʥʘ ʩʠʤʝʪʨʽʷ ʽʥʚʝʨʩʽʷ ʧʨʦʩʪʦʨʫ ʘʙʦ ʈ-

ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ 

ʈ-ʧʘʨʥʦʩʪʽ 

6 ʚʽʜʙʠʚʘʥʥʷ ʯʘʩʫ ʊ-ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʊ-ʧʘʨʥʦʩʪʽ 

7 ʩʠʤʝʪʨʽʷ ʟʘʨʷʜʦʚʦʛʦ 

ʩʧʨʷʞʝʥʥʷ 

ʟʘʨʷʜʦʚʘ ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʉ-ʧʘʨʥʦʩʪʽ 

8 ʜʟʝʨʢʘʣʴʥʘ ʽ ʟʘʨʷʜʦʚʘ 

ʩʠʤʝʪʨʽʾ 

ʉʈ-ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʉʈ-ʧʘʨʥʦʩʪʽ 

9 ʜʟʝʨʢʘʣʴʥʘ, ʟʘʨʷʜʦʚʘ ʽ 

ʯʘʩʦʚʘ ʩʠʤʝʪʨʽʾ 

ʦʜʥʦʯʘʩʦʚʦ 

ʉʈʊ-ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʉʈʊ-ʧʘʨʥʦʩʪʽ 

10 ɯʟʦʪʨʦʧʥʽʩʪʴ 

ʽʟʦʪʦʧʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʧʦʚʦʨʦʪʽʚ 

ʚ ʽʟʦʪʦʧʽʯʥʦʤʫ ʧʨʦʩʪʦʨʽ 

ʽʟʦʪʦʧʽʯʥʦʛʦ 

ʩʧʥ̔ʫ 

11 ʉʠʤʝʪʨʽʷ ʩʣʘʙʢʠʭ 

ʚʟʘʻʤʦʜʽʡ 

 ʝʣʝʢʪʨʦʥʥʦʛʦ  

ʣʝʧʪʦʥʥʦʛʦ 

ʟʘʨʷʜʫ 

12 ʉʠʤʝʪʨʽʷ ʩʠʣʴʥʠʭ 

ʚʟʘʻʤʦʜʽʡ 

 ʙʘʨʽʦʥʥʦʛʦ 

ʟʘʨʷʜʫ 

13 ʉʠʤʝʪʨʽʷ ʩʣʘʙʢʠʭ 

ʚʟʘʻʤʦʜʽʡ 

 ʤʶʦʥʥʦʛʦ 

ʣʝʧʪʦʥʥʦʛʦ 

ʟʘʨʷʜʫ 

14 ʉʠʤʝʪʨʽʷ ʚʽʜʥʦʩʥʦ 

ʧʝʨʝʩʪʘʥʦʚʦʢ ʯʘʩʪʠʥʦʢ 

ʧʨʠʥʮʠʧ ʪʦʪʦʞʥʦʩʪʽ ʩʠʤʝʪʨʽʷ 

ʭʚʠʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ 
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ʆʪʞʝ, ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʻ ʽ ʪʘʢʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ ʟʘʢʦʥʠ ʧʨʠʨʦʜʠ ʥʝ 

ʩʝʤʝʪʨʠʯʥʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʥʘʩʪʫʧʥʽ: ʟʤʽʥʘ ʤʘʩʰʪʘʙʽʚ, ʦʙʝʨʪʘʥʥʷ, ʧʨʠʩʢʦʨʝʥʠʡ ʨʫʭ 

ʪʘ ʽʥ. 
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Кулинець С.В. 

 ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ.ʄʘʢʘʨʝʥʢʘ 

 

НАНОТЕХНОЛОГІЇ ТА РОЗВИТОК ОСОБИСТОСТІ 

 

ʇʦʩʪʘʚʣʝʥʦ ʟʘʜʘʯʫ ʘʥʘʣʽʟʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʪʝʥʮʽʘʣʫ ʚʠʧʫʩʢʥʠʢʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʤʽʩʮʝ ʚ ʥʴʦʤʫ ʟʥʘʥʴ ʧʨʦ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ. ʆʩʦʙʠʩʪʽʩʪʴ ʚ ʩʫʯʘʩʥʦʤʫ 

ʩʚʽʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʱʝ ʡ ʪʠʤ, ʟ ʷʢʠʤ ʨʽʚʥʝʤ ʪʝʭʥʦʣʦʛʽʡ ʚʦʥʘ ʩʪʚʦʨʶʻ ʥʦʚʝ ʦʧʠʨʘʶʯʠʩʴ 

ʥʘ ʩʚʽʡ ʩʫʤʘʨʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʦʜʝʣʴ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ. 
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ɿʛʽʜʥʦ ʟ ʪʘʢʦʶ ʤʦʜʝʣʣʶ, ʚʠʧʫʩʢʥʠʢ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʧʦʚʠʥʝʥ 

ʦʚʦʣʦʜʽʪʠ ʩʫʤʦʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʚôʷʟʘʥʠʭ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʥʘʥʴ ʟ ʬʽʟʠʢʠ, ʟʦʢʨʝʤʘ ï ʦʩʥʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

 

 

Лісаченко М.О., Кудояр Н.О. 

ʂʦʤʫʥʘʣʴʥʘ ʫʩʪʘʥʦʚʘ 

 ʉʫʤʩʴʢʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʰʢʦʣʘ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ7 

ʽʤʝʥʽ ʄʘʢʩʠʤʘ ʉʘʚʯʝʥʢʘ ʉʫʤʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

 

ВИВЧЕННЯ НАНОТЕХНОЛОГІЙ У ШКІЛЬНОМУ КУРСІ ФІЗИКИ 

 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ - ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʦʙʣʘʩʪʴ ʥʘʫʢʠ ʡ ʪʝʭʥʽʢʠ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ 

ʚʠʚʯʝʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʽʚ ʽ ʨʦʟʨʦʙʢʦʶ ʧʨʠʩʪʨʦʾʚ ʟ ʙʘʟʦʚʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʨʦʟʤʽʨʘʤʠ ʚ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʥʘʥʦʤʝʪʨʽʚ ( 1 ʥʤ = 10-9 ʤ). 

1974 ʨʽʢ. ʗʧʦʥʩʴʢʠʡ ʬʽʟʠʢ ʅʦʨʽʦ ʊʘʥʽʛʫʯʽ ʚʚʽʚ ʫ ʥʘʫʢʦʚʠʡ ʦʙʽʛ ʩʣʦʚʦ 

çʥʘʥʦʪʝʭʥʦʣʦʛʽʾè (ʚʽʜ ʛʨʝʮʴʢʦʛʦ ʩʣʦʚʘ çʥʘʥʦʩè), ʷʢʠʤ ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʘʟʠʚʘʪʠ 

ʤʝʭʘʥʽʟʤʠ, ʨʦʟʤʽʨʦʤ ʤʝʥʰʽ ʟʘ ʦʜʠʥ ʤʽʢʨʦʥ. 

ʋ 1992 ʨ, ʚʠʩʪʫʧʘʶʯʠ ʧʝʨʝʜ ʢʦʤʽʩʽʻʶ ʂʦʥʛʨʝʩʫ ʉʐɸ ʜʦʢʪʦʨ ɽʨʠʢ ɼʨʝʢʩʣʝʨ 

ʥʘʤʘʣʶʚʘʚ ʢʘʨʪʠʥʫ ʥʘʡʙʣʠʞʯʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ, ʢʦʣʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʪʚʦʨʷʪʴ ʥʘʰ 

ʩʚʽʪ, ʣʽʢʚʽʜʫʚʘʚʰʠ ʛʦʣʦʜ, ʭʚʦʨʦʙʠ, ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥʰʽ 

ʥʘʛʘʣʴʥʽ ʧʦʪʨʝʙʠ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʣʶʜʩʪʚʦʤ. ʋʩʝ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʞʠʪʪʷ ʪʘ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʝ ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʨʦʙʦʪʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʘʪʦʤʽʚ ʽ 

ʤʦʣʝʢʫʣ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʙʫʜʝ ʙʽʣʴʰ ʨʝʥʪʘʙʝʣʴʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤ, ʥʽʞ 

ʩʫʯʘʩʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. 

2000 ʨʽʢ. ɸʜʤʽʥʽʩʪʨʘʮʽʷ ʉʐɸ ʧʽʜʪʨʠʤʘʣʘ ʅʘʮʽʦʥʘʣʴʥʫ ʽʥʽʮʽʘʪʠʚʫ ʚ ʛʘʣʫʟʽ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ (National Nanotechnology Initiative). ʉʴʦʛʦʜʥʽ ʉʐɸ ʚʢʣʘʜʘʻ ʪʨʝʪʠʥʫ 

ʚʩʽʭ ʩʚʽʪʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ, ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ - 15%, ʗʧʦʥʽʷ - 20%. 

ɸʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʽʡ ʛʘʣʫʟʽ ʧʨʦʚʦʜʷʪʴ ʈʦʩʽʷ, ɸʚʩʪʨʘʣʽʷ, ʂʘʥʘʜʘ, ʂʠʪʘʡ , 

ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ, ɯʟʨʘʾʣʴ, ʉʽʥʛʘʧʫʨ, ʊʘʡʚʘʥʴ. 

28 ʞʦʚʪʥʷ 2009 ʨ. ʚ ʋʢʨʘʾʥʽ ʧʨʠʡʥʷʪʘ ɼʝʨʞʘʚʥʘ ʮʽʣʴʦʚʘ ʥʘʫʢʦʚʦ - ʪʝʭʥʽʯʥʘ 

ʧʨʦʛʨʘʤʘ çʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʥʘʥʦʤʘʪʝʨʽʘʣʠè ʥʘ 2010 - 2014 ʨʦʢʠ, ʤʝʪʦʶ ʷʢʦʾ ʻ 

ʩʪʚʦʨʝʥʥʷ ʥʘʥʦʽʥʜʫʩʪʨʽʾ ʰʣʷʭʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʾʾ ʧʨʦʤʠʩʣʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ 

ʢʘʜʨʽʚ. 

ʈʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ, ʷʢʘ ʧʦʩʪʽʡʥʦ ʜʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʟʘʢʦʥʘʤʠ, ʪʝʦʨʽʷʤʠ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʬʘʢʪʘʤʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ, ʷʢ ʥʘʩʣʽʜʦʢ 

ʮʴʦʛʦ, ʚʠʥʠʢ ʨʦʟʨʠʚ ʤʽʞ ʩʫʯʘʩʥʠʤ ʨʽʚʥʝʤ ʥʘʫʢʦʚʠʭ ʬʽʟʠʯʥʠʭ ʟʥʘʥʴ ʽ ʟʤʽʩʪʦʤ ʦʩʚʽʪʥʽʭ 

ʰʢʽʣʴʥʠʭ ʧʨʦʛʨʘʤ. ʏʠʥʥʽ ʧʨʦʛʨʘʤʠ,  ʧʽʜʨʫʯʥʠʢʠ ʤʽʩʪʷʪʴ ʟʘʩʪʘʨʽʣʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʥʘʫʢʦʚʽ ʧʦʛʣʷʜʠ, ʧʽʜʭʦʜʠ, ʛʽʧʦʪʝʟʠ, ʪʝʦʨʽʾ ʪʘ ʚʽʜʢʨʠʪʪʷ, ʷʢʽ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚ ʤʠʥʫʣʽ 

ʩʪʦʣʽʪʪʷ ʡ ʬʘʢʪʠʯʥʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʣʘʜ ʽʩʪʦʨʽʾ ʬʽʟʠʯʥʠʭ ʚʽʜʢʨʠʪʪʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʥʝ 

ʚʠʜʘʥʦ ʧʨʦʛʨʘʤ ʽ ʧʽʜʨʫʯʥʠʢʽʚ, ʷʢʽ ʙ ʤʽʩʪʠʣʠ ʥʘʡʥʦʚʽʰʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʾʭ ʚʪʽʣʝʥʥʷ ʫ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʥʘʩʘʤʧʝʨʝʜ, ʧʨʦ ʚʽʜʢʨʠʪʪʷ ʚ ʥʘʥʦ-, ʧʽʢʦ- ʽ ʬʝʤʪʦʨʦʟʜʽʣʘʭ ʬʽʟʠʢʠ. 
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ʋ ʯʠʥʥʽʡ ʰʢʽʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʥʘ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʅʘʥʦʪʝʭʥʦʣʦʛʽʾ. ʅʘʥʦʢʦʤʧʦʟʠʪʠè 

ʚʠʜʽʣʷʻʪʴʩʷ 1 ʛʦʜʠʥʘ  ʚ ʢʣʘʩʘʭ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʧʽʜ ʯʘʩ 

ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʢʫʨʩʫ ʬʽʟʠʢʠ 11 ʢʣʘʩʫ. ʋ 11 ʢʣʘʩʘʭ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʬʽʟʠʢʫ 

ʥʘ ʨʽʚʥʽ ʩʪʘʥʜʘʨʪʫ,  ʮʽ ʧʠʪʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʘʜʝʥʽ ʪʽʣʴʢʠ ʚ ʨʘʤʢʘʭ ʪʝʤʠ çʉʫʯʘʩʥʽ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʫʜʦʚʫ ʨʝʯʦʚʠʥʠè. 

ʋ ʨʷʜʽ ʢʨʘʾʥ  ʩʚʽʪʫ ʨʦʟʛʦʨʥʫʪʽ ʥʘʮʽʦʥʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʥʝʬʦʨʤʘʣʴʥʽ ʥʘʥʦʦʩʚʽʪʥʽ 

ʧʨʦʝʢʪʠ ʧʦʯʘʪʢʦʚʦʾ, ʩʝʨʝʜʥʴʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʩʧʝʮʽʘʣʴʥʦʾ ʦʩʚʽʪʠ. ʋ ʅʽʤʝʯʯʠʥʽ 

ʚʧʨʦʚʘʜʞʝʥʠʡ ʧʨʦʝʢʪ çʅʘʥʦʪʨʝʡʣʝʨè (çʐʢʦʣʘ ʥʘ ʢʦʣʝʩʘʭè) ʜʣʷ ʜʦʰʢʽʣʴʥʷʪ ʪʘ ʜʽʪʝʡ 

ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ.  ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʊʘʡʚʘʥʶ  ʧʽʜʛʦʪʫʚʘʣʦ ʩʝʨʽʶ ʢʦʤʽʢʩʽʚ ʪʘ 

ʤʫʣʴʪʬʽʣʴʤʽʚ. ɺ ɸʚʩʪʨʘʣʽʾ ʪʘ ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʚʢʣʶʯʝʥʥʷ 

ʦʩʥʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʩʝʨʝʜʥʽʭ ʰʢʽʣ. ɼʦ ʩʝʨʡʦʟʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʥʘʥʦʦʩʚʽʪʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʩʪʚʦʨʝʥʥʷ ɯʥʪʝʨʥʝʪ - ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ 

ʰʢʦʣʠ. ʋ ʈʦʩʽʾ ʥʘ ʙʘʟʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʧʨʘʮʶʶʪʴ ʮʝʥʪʨʠ ʚʠʚʯʝʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʚʚʦʜʷʪʴʩʷ ʝʣʝʢʪʠʚʥʽ ʢʫʨʩʠ ʜʣʷ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʣʘʥʢʠ, 

ʚʽʜʢʨʠʪʠʡ ɯʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ çʅʘʥʦ-ʤʝʪʨè, ʷʢʠʡ ʧʽʜʪʨʠʤʫʻ ʄɼʋ ʽʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ. 

ʅʘ ʞʘʣʴ, ʚ ʋʢʨʘʾʥʽ ʥʝ ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ ʧʣʘʥʽʚ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʘʜʘʧʪʦʚʘʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʟ ʦʩʥʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʪʦʤʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ 

ʩʘʤʦʪʫʞʢʠ ʚʠʨʽʰʫʶʪʴ ʧʠʪʘʥʥʷ ʥʘʥʦʦʩʚʽʪʠ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ: 

- ʟʘʧʨʦʰʝʥʥʷ ʜʦ ʉʫʤʩʴʢʦʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʰʢʦʣʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽ ˉ 7  ʚ 2014 ʨʦʮʽ 

ʥʘʫʢʦʚʮʽʚ ʢʘʬʝʜʨʠ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʽʥʞʝʥʝʨʥʦ-ʬʽʟʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡ ʜʣʷ ʫʯʥʽʚ 10-11 ʢʣʘʩʽʚ; 

- ʚʽʜʚʽʜʫʚʘʥʥʷ ʚʯʠʪʝʣʷʤʠ ʬʽʟʠʢʠ ʫ ʞʦʚʪʥʽ 2015 ʨʦʢʫ ʥʘ ʙʘʟʽ ʉɼʇʋ ʽʤ. ɸ.ʉ. 
ʄʘʢʘʨʝʥʢʘ  ʣʝʢʮʽʾ ʟ ʧʠʪʘʥʴ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ; 

- ʫʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʤʝʪʦʶ ʘʢʪʠʚʽʟʘʮʽʾ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ  

ʰʢʦʣʷʨʽʚ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʫʷʚʣʝʥʴ ʧʨʦ ʩʫʯʘʩʥʫ ʥʘʫʢʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʊʝʤʘ ʫʨʦʢʫ. ʉʫʯʘʩʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʫʜʦʚʫ ʨʝʯʦʚʠʥʠ. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ.  

ʋʯʥʷʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʘʢʽ ʪʝʤʠ ʧʨʦʝʢʪʽʚ: 

1. ʉʫʯʘʩʥʘ ʬʽʟʠʢʘ ʷʢ ʜʦʢʘʟ ʤʫʜʨʦʩʪʽ ʥʘʰʠʭ ʧʨʝʜʢʽʚ. 

2. ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

3. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ï ʤʘʪʝʨʽʘʣʴʥʘ ʙʘʟʘ ʥʦʚʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʧʨʦʝʢʪʫ ʟ ʪʝʤʠ çɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡè  

ɽʪʘʧʠ 

ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʝʢʪʫ 

ɿʘʚʜʘʥʥʷ ɼʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ɼʽʷʣʴʥʽʩʪʴ 

ʫʯʠʪʝʣʷ 

1. ʇʽʜʛʦʪʦʚʯʦ-

ʤʦʪʠʚʘʮʽʡʥʠʡ 

ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʽ 

ʟʘʚʜʘʥʴ ʧʨʦʝʢʪʫ, 

ʫʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ 

ʛʨʫʧ 

ʉʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ 

ʛʨʫʧ. ʆʙʛʦʚʦʨʝʥʥʷ 

ʟʘʚʜʘʥʴ ʧʨʦʝʢʪʫ:  

- ɿôʷʩʫʚʘʪʠ ʭʪʦ ʚʧʝʨʰʝ 

ʚʚʽʚ ʪʝʨʤʽʥ 

çʥʘʥʦʪʝʭʥʦʣʦʛʽʷè. 

- ɺʩʪʘʥʦʚʠʪʠ, ʷʢʽ 

ʜʦʩʷʛʥʝʥʥʷ ʚ ʬʽʟʠʮʽ 

ʩʧʨʠʷʣʠ ʚʠʥʠʢʥʝʥʥʶ 

ʄʦʪʠʚʘʮʽʷ 

ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʥʽʚ, 

ʦʙʛʦʚʦʨʝʥʥʷ 

ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ 

ʧʨʦʝʢʪʫ 
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ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ; 

- ʜʦʚʝʩʪʠ ʚʘʞʣʠʚʽʩʪʴ 

ʜʘʥʦʾ ʪʝʤʠ ʚ ʩʫʯʘʩʥʦʤʫ 

ʩʚʽʪʽ.  

ʇʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʥʘʜ 

ʟʘʚʜʘʥʥʷʤʠ, ʨʦʟʧʦʜʽʣ 

ʦʙʦʚôʷʟʢʽʚ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʝʢʪʫ. 

2. ʇʣʘʥʫʚʘʥʥʷ ɸʥʘʣʽʟ ʪʝʤʠ, ʤʝʪʠ 

ʽ ʟʘʚʜʘʥʴ, 

ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ, 

ʨʦʟʧʦʜʽʣ 

ʦʙʦʚ'ʷʟʢʽʚ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ ʛʨʫʧʠ. 

ʆʩʤʠʩʣʝʥʥʷ ʟʘʚʜʘʥʴ, 

ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ, 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʟʘʚʜʘʥʴ ʫ 

ʛʨʫʧʽ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʢʦʥʩʫʣʴʪʘʮʽʷ. 

3. ɺʠʙʽʨ 

ʨʽʰʝʥʥʷ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ 

ʟʽʙʨʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ,ʾʾ 

ʫʟʘʛʘʣʴʥʝʥʥʷ, 

ʫʪʦʯʥʝʥʥʷ ʧʣʘʥʫ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʈʦʙʦʪʘ ʟ 

ʜʦʚʽʜʥʠʢʘʤʠ, 

ʧʽʜʨʫʯʥʠʢʘʤʠ, ʥʘʫʢʦʚʦ-

ʧʦʧʫʣʷʨʥʦʶ 

ʣʽʪʝʨʘʪʫʨʦʶ, ʩʘʡʪʘʤʠ 

ɯʥʪʝʨʥʝʪ; ʫʪʦʯʥʝʥʥʷ 

ʧʣʘʥʫ ʨʦʙʦʪʠ ʥʘʜ 

ʟʘʚʜʘʥʥʷʤ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʢʦʥʩʫʣʴʪʘʮʽʷ.  

4. ɺʠʢʦʥʘʥʥʷ.  ʈʦʙʦʪʘ ʥʘʜ 

ʚʠʢʦʥʘʥʥʷʤ 

ʧʨʦʝʢʪʫ, ʡʦʛʦ 

ʦʬʦʨʤʣʝʥʥʷ. 

ɺʠʢʦʥʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ:  

- ɿôʷʩʫʚʘʥʥʷ ʦʩʦʙʠ, ʷʢʘ 

ʚʧʝʨʰʝ  ʚʚʝʣʘ ʪʝʨʤʽʥ 

çʥʘʥʦʪʝʭʥʦʣʦʛʽʷè. 

- ʈʦʟʛʣʷʜ, ʫ 

ʭʨʦʥʦʣʦʛʽʯʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, 

ʜʦʩʷʛʥʝʥʴ ʚ ʬʽʟʠʮʽ, ʷʢʽ 

ʩʧʨʠʷʣʠ ʨʦʟʚʠʪʢʫ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ.  

 ʆʬʦʨʤʣʝʥʥʷ 

ʧʨʦʝʢʪʫ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʢʦʥʩʫʣʴʪʘʮʽʷ.  

5. ɿʘʭʠʩʪ.  ʇʨʝʟʝʥʪʘʮʽʷ 

ʧʨʦʝʢʪʫ. 

ɿʘʭʠʩʪ ʧʨʦʝʢʪʫ. 

ʆʮʽʥʢʘ ʧʨʝʟʝʥʪʘʮʽʡ 

ʛʨʫʧ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʦʮʽʥʢʘ 

ʧʨʝʟʝʥʪʘʮʽʡ  

6. 

ʈʝʬʣʝʢʩʠʚʥʠʡ. 

ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʝʢʪʫ. 

ʂʦʣʝʢʪʠʚʥʘ ʦʮʽʥʢʘ, 

ʩʘʤʦʦʮʽʥʢʘ. 

ʆʮʽʥʢʘ ʧʨʦʝʢʪʫ. 
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ФОРМУВАННЯ МЕТОДИЧНОЇ КОМПЕТЕНТНОСТІ 

МАЙБУТНІХ УЧИТЕЛІВ ФІЗИКИ 

 

ɺʘʞʣʠʚʦʶ  ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ 

ʬʽʟʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʡ ʤʝʪʦʜʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ, ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʡ ʪʚʦʨʯʦʛʦ ʨʦʟʚôʷʟʢʫ ʤʝʪʦʜʠʯʥʠʭ ʟʘʚʜʘʥʴ 

ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʻ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʦʜʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫʯʠʪʝʣʷ ʻ 

ʩʠʥʦʥʽʤʦʤ ʧʦʥʷʪʽʡʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ çʤʝʪʦʜʠʯʥʘ ʛʦʪʦʚʥʽʩʪʴ ʫʯʠʪʝʣʷ ʜʦ ʟʜʽʡʩʥʝʥʥʷ 

ʤʝʪʦʜʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽè, ʤʽʩʪʠʪʴ ʯʦʪʠʨʠ ʢʦʤʧʦʥʝʥʪʠ (ʤʦʪʠʚʘʮʽʡʥʦ-ʦʩʦʙʠʩʪʽʩʥʠʡ, 

ʧʨʝʜʤʝʪʥʦ-ʟʤʽʩʪʦʚʥʠʡ, ʦʧʝʨʘʮʽʦʥʘʣʴʥʦ-ʜʽʷʣʴʥʽʩʥʠʡ ʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ)  ʽ  

ʩʪʘʥʦʚʠʪʴ  ʻʜʥʽʩʪʴ  ʪʝʦʨʝʪʠʯʥʦʾ  ʡ ʧʨʘʢʪʠʯʥʦʾ ʩʢʣʘʜʦʚʠʭ. 

ʄʝʪʦʜʠʯʥʘ ʛʦʪʦʚʥʽʩʪʴ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʛʦʪʦʚʥʦʩʪʽ 

ʚʯʠʪʝʣʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʤʝʪʦʜʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʡ ʤʝʪʦʜʠʯʥʦʾ ʨʝʬʣʝʢʩʽʾ, ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʦʛʦ 

ʨʦʟʚôʷʟʢʫ ʤʝʪʦʜʠʯʥʠʭ ʟʘʚʜʘʥʴ ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ.  

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ  ʩʬʦʨʤʦʚʘʥʦʩʪʽ  

ʤʝʪʦʜʠʯʥʦʾ  ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ  ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ ʻ çʤʝʪʦʜʠʯʥʝ ʟʘʚʜʘʥʥʷè, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʝʪʘʧʘʭ ʦʩʤʠʩʣʝʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʡ ʨʝʘʣʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. çʤʝʪʦʜʠʯʥʝ ʟʘʚʜʘʥʥʷè ʨʦʟʫʤʽʻʤʦ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʤʝʪʦʜʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʥʘ ʨʽʚʥʽ ʦʩʤʠʩʣʝʥʥʷ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʡ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʢʪʠʯʥʠʭ,  ʤʝʪʦʜʠʯʥʠʭ,  ʧʝʜʘʛʦʛʽʯʥʠʭ  ʧʨʦʬʝʩʽʡʥʠʭ  ʜʽʡ 

(ʪʦʙʪʦ ʽ ʥʘ ʪʝʦʨʝʪʠʯʥʦʤʫ, ʽ ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʨʽʚʥʽ) ʟ ʤʝʪʦʶ ʩʪʘʥʦʚʣʝʥʥʷ ʡ ʨʦʟʚʠʪʢʫ 

ʤʝʪʦʜʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʷʢ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʦʩʥʦʚʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ. 

ʄʝʪʦʜʠʯʥʝ  ʟʘʚʜʘʥʥʷ  ʻ  ʤʦʜʝʣʣʶ  ʢʦʥʢʨʝʪʥʦʾ  ʩʠʪʫʘʮʽʾ, ʨʦʟʚôʷʟʦʢ  ʷʢʦʾ  ʧʝʨʝʜʙʘʯʘʻ  

ʽʤʽʪʘʮʽʶ  ʦʩʚʽʪʥʴʦʛʦ  ʧʨʦʮʝʩʫ  ʚ ʫʤʦʚʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ. 

ʇʽʜʭʦʜʠ  ʜʦ  ʢʣʘʩʠʬʽʢʘʮʽʾ  ʤʝʪʦʜʠʯʥʠʭ  ʟʘʚʜʘʥʴ  ʨʽʟʥʦʤʘʥʽʪʥʽ.  ʄʝʪʦʜʠʯʥʽ  ʟʘʚʜʘʥʥʷ  

ʧʽʜʨʦʟʜʽʣʷʶʪʴʩʷ  ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʜʘʢʪʠʯʥʠʭ ʮʽʣʝʡ, ʟʛʽʜʥʦ ʟ ʨʽʚʥʷʤʠ ʟʥʘʥʴ ʽ ʪʚʦʨʯʦʩʪʽ, 

ʧʦʤʠʣʢʦʚʦʩʪʽ ʜʽʡ ʨʽʟʥʠʭ ʩʫʙôʻʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʦʬʝʩʽʡʥʠʤ ʟʘʚʜʘʥʥʷʤ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʦʜʠʥʠʮʷʤ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʦʩʦʙʘʤ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ ʪʘ ʽʥ. 

ʇʝʨʰʘ ʛʨʫʧʘ ʤʝʪʦʜʠʯʥʠʭ ʟʘʚʜʘʥʴ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʬʽʟʠʢʠ ʩʠʩʪʝʤʠ ʤʝʪʦʜʠʯʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ 
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ʟʘʚʜʘʥʥʷ ʢʦʛʥʽʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʻ ʜʦʩʢʦʥʘʣʝ ʚʦʣʦʜʽʥʥʷ 

ʧʦʥʷʪʽʡʥʠʤ ʘʧʘʨʘʪʦʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʬʽʟʠʢʠ, ʟʜʘʪʥʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʩʠʪʫʘʮʽʾ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʫʯʥʽʚ ʟ ʬʽʟʠʢʠ, ʫʤʽʥʥʷ ʚʠʷʚʠʪʠ ʥʝʪʦʯʥʦʩʪʽ ʫ 

ʚʽʜʧʦʚʽʜʷʭ, ʟʜʘʪʥʽʩʪʴ ʚʽʨʥʦ ʦʮʽʥʠʪʠ ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʽʚʝʥʴ ʡʦʛʦ 

ʩʢʣʘʜʥʦʩʪʽ. ɼʨʫʛʘ ʛʨʫʧʘ ʤʝʪʦʜʠʯʥʠʭ ʟʘʚʜʘʥʴ ʩʧʨʠʷʻ ʢʦʦʨʜʠʥʘʮʽʾ, ʫʟʛʦʜʞʝʥʥʶ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʮʽʥʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʽʟʠʢʠ ʟ ʾʭʥʽʤ ʚʠʷʚʣʝʥʥʷʤ 

ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʤʝʪʦʜʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʧʦʚʝʜʽʥʮʽ. ɼʦ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʚʽʜʥʦʩʷʪʴʩʷ 

ʩʚʽʪʦʛʣʷʜʥʽ ʟʘʚʜʘʥʥʷ, ʧʽʜ ʯʘʩ ʨʦʟʛʣʷʜʫ ʷʢʠʭ ʚʠʷʚʣʷʶʪʴʩʷ ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ ʤʘʡʙʫʪʥʽʭ 

ʚʯʠʪʝʣʽʚ ʬʽʟʠʢʠ. ʊʨʝʪʷ ʛʨʫʧʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʤʘʡʙʫʪʥʴʦʤʫ ʚʯʠʪʝʣʶ 

ʬʽʟʠʢʠ ʚ ʜʦʩʷʛʥʝʥʥʽ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʩʘʤʦʥʘʚʯʘʥʥʷ, ʩʘʤʦʦʮʽʥʢʠ, ʩʘʤʦʨʦʟʚʠʪʢʫ. ɼʦ ʮʽʻʾ 

ʛʨʫʧʠ ʟʘʚʜʘʥʴ ʥʘʣʝʞʘʪʴ ʤʝʪʦʜʠʯʥʽ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʨʦʙʢʫ ʽ ʨʝʘʣʽʟʘʮʽʶ ʬʨʘʛʤʝʥʪʫ 

ʫʨʦʢʫ ʬʽʟʠʢʠ ʧʝʚʥʦʛʦ ʪʠʧʫ. 
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СКЛАДНОЩІ СТУДЕНТІВ ВНЗ ПІД ЧАС ВИВЧЕННЯ 

ФІЗИКО-МАТЕМАТИНИХ ДИСЦИПЛІН 

 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʪʨʝʙʫʻ ʚʠʟʥʘʯʝʥʥʷ ʥʦʚʠʭ ʟʘʚʜʘʥʴ ʫ ʧʨʘʢʪʠʮʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʷ. ʇʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʣʶʜʠʥʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʧʨʦʬʝʩʽʦʥʘʣʽʟʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʦ-

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʽ, ʧʝʨʝʜʫʩʽʤ, ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʦʤ ɺʅɿ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʙʘʟʦʚʠʭ, ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʅʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʧʨʦʬʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʚʧʣʠʚʘʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ: 

- ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ, ʩʬʦʨʤʦʚʘʥʠʭ ʟʘ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʫ ɿʆʐ; 

- ʫʩʧʽʰʥʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʘ ʥʘ ʧʝʨʰʠʭ 

ʢʫʨʩʘʭ ɺʅɿ; 

- ʥʘʷʚʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʩʧʨʠʡʤʘʥʥʷ; 

- ʥʘʚʠʯʢʠ ʪʘ ʚʤʽʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ; 

- ʧʨʦʬʝʩʽʡʥʘ ʤʦʪʠʚʘʮʽʷ; 
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- ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʣʦʜʦʾ ʣʶʜʠʥʠ: ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ, 

ʩʪʽʡʢʦʩʪʽ, ʦʙʩʷʛʫ ʪʘ ʨʦʟʧʦʜʽʣʫ ʫʚʘʛʠ; ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʤʝʭʘʥʽʯʥʦʾ ʪʘ ʩʣʦʚʝʩʥʦ-

ʣʦʛʽʯʥʦʾ ʧʘʤôʷʪʽ, ʧʨʠʡʦʤʽʚ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ, ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʢʨʝʘʪʠʚʥʦʩʪʽ, 

ʪʦʱʦ. 

ʇʨʦʙʣʝʤʠ ʫ ʚʠʚʯʝʥʥʽ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘʚʯʘʣʴʥʦʛʦ ʮʠʢʣʫ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʞʠʪʪʷ: ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʙʨʘʪʠ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʣʘʩʥʽ ʜʽʾ ʽ 

ʚʯʠʥʢʠ; ʥʝʚʤʽʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʘʤʦʨʝʛʫʣʷʮʽʶ ʧʦʚʝʜʽʥʢʠ ʽ ʜʽʷʣʴʥʦʩʪʽ, 

ʱʦ ʧʽʜʩʠʣʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʟʚʠʯʥʦʛʦ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʝʜʘʛʦʛʽʚ ʪʘ ʙʘʪʴʢʽʚ, 

ʦʩʢʽʣʴʢʠ ʥʦʚʽ ʫʤʦʚʠ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʫ ɺʅɿ ï ʮʝ ʷʢʽʩʥʦ ʽʥʰʘ ʩʠʩʪʝʤʘ, ʜʝ ʥʘ 

ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʩʪʫʧʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʚʦʻʾ ʧʦʚʝʜʽʥʢʠ; ʧʦʰʫʢ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʧʨʘʮʽ ʽ ʚʽʜʧʦʯʠʥʢʫ ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ. 

ʋʩʽ ʮʽ ʪʨʫʜʥʦʱʽ ʨʽʟʥʽ ʟʘ ʩʚʦʾʤ ʧʦʭʦʜʞʝʥʥʷʤ, ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʽʯʥʽ, ʧʦʚôʷʟʘʥʽ ʽʟ ʩʢʣʘʜʥʦʱʘʤʠ ʧʨʦʭʦʜʞʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʚ ʧʦʧʝʨʝʜʥʽʭ 

ʽʥʩʪʠʪʫʪʘʭ ʩʦʮʽʘʣʽʟʘʮʽʾ. ɺʽʜʩʫʪʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʦʾ ʫ ʩʪʫʜʝʥʪʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʩʠʩʪʝʤʠ ʙʘʟʦʚʠʭ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʥʝʤʦʞʣʠʚʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʽ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ. ʉʪʫʜʝʥʪʠ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ, 

ʥʝʩʬʦʨʤʦʚʘʥʠʤʠ ʚʤʽʥʥʷʤʠ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʘʩʠʚʥʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʘʚʯʘʥʥʷ, 

ʚʪʨʘʯʘʶʪʴ ʧʨʦʬʝʩʽʡʥʫ ʤʦʪʠʚʘʮʽʶ ʪʘ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʽ 

ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʢʣʘʜʥʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ɺʅɿ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʾʭ ʝʤʦʮʽʡʥʽʡ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ, ʥʝʚʧʝʚʥʝʥʦʩʪʽ, ʚʪʨʘʪʠ ʧʝʨʩʧʝʢʪʠʚʠ, ʪʦʱʦ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʧʨʠʯʠʥ ʩʢʣʘʜʥʦʱʽʚ, ʱʦ ʧʝʨʝʞʠʚʘʶʪʴ ʩʪʫʜʝʥʪʠ ʬʽʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ɺʅɿ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʧʨʦʚʝʜʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʝʦʙʭʽʜʥʠʭ 

ʟʘʛʘʣʴʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ., ʘ ʩʘʤʝ: 

- ʥʘʚʯʘʣʴʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʚʤʽʥʥʷ (ʦʨʛʘʥʽʟʘʮʽʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʧʣʘʥʫʚʘʥʥʷ, 

ʩʘʤʦʢʦʥʪʨʦʣʴ, ʩʧʽʚʧʨʘʮʷ ʚ ʛʨʫʧʽ); 

- ʥʘʚʯʘʣʴʥʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʚʤʽʥʥʷ (ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ; ʟʜʽʡʩʥʝʥʥʷ ʧʦʨʽʚʥʷʥʥʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʤʘʪʝʨʽʘʣʫ; ʚʩʪʘʥʦʚʣʶʚʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚôʷʟʢʽʚ); 

- ʥʘʚʯʘʣʴʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʤʽʥʥʷ (ʚʤʽʥʥʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʢʘʪʘʣʦʛʘʤʠ; 

ʢʘʨʪʦʪʝʢʘʤʠ; ʘʨʭʽʚʘʤʠ; ʢʦʤʧôʶʪʝʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʩʣʦʚʥʠʢʘʤʠ, 

ʝʥʮʠʢʣʦʧʝʜʽʷʤʠ, ʜʦʚʽʜʥʠʢʘʤʠ; ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʨʫʢʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ ʤʘʩʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; ʩʢʣʘʜʘʪʠ ʧʣʘʥ, ʪʝʟʠ, ʢʦʥʩʧʝʢʪ, ʨʝʬʝʨʘʪ); 

- ʥʘʚʯʘʣʴʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʚʤʽʥʥʷ (ʫʚʘʞʥʦ ʩʣʫʭʘʪʠ; ʩʣʫʭʘʪʠ ʣʝʢʮʽʶ ʽ ʩʢʣʘʜʘʪʠ 

ʢʦʥʩʧʝʢʪ; ʯʠʪʘʪʠ ʪʝʢʩʪ ʽ ʦʜʥʦʯʘʩʥʦ ʩʣʫʭʘʪʠ ʽʥʩʪʨʫʢʪʘʞ ʚʠʢʣʘʜʘʯʘ; ʣʦʛʽʯʥʦ ʚʠʢʣʘʜʘʪʠ 

ʩʚʦʾ ʜʫʤʢʠ; ʚʠʩʪʫʧʘʪʠ ʧʝʨʝʜ ʘʫʜʠʪʦʨʽʻʶ; ʩʢʣʘʜʘʪʠ ʧʣʘʥ ʚʠʩʪʫʧʫ; ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ 

ʜʠʩʢʫʩʽʾ; ʘʨʛʫʤʝʥʪʫʚʘʪʠ) 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʩʪʫʜʝʥʪʠ ɺʅɿ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ɯɯ 

ʢʫʨʩʫ (ʜʝʥʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ 

ʧʠʪʘʥʥʷʤʠ ʘʚʪʦʨʩʴʢʦʾ ʘʥʢʝʪʠ-ʦʧʠʪʫʚʘʣʴʥʠʢʘ, 3,3% ʩʪʫʜʝʥʪʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʦʮʽʥʶʶʪʴ ʥʘʚʯʘʣʴʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʚʤʽʥʥʷ ʥʘ 

ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ; 16,6% ʩʪʫʜʝʥʪʽʚ ï ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʽ 80,1% - ʥʘ ʚʠʩʦʢʦʤʫ. 83,4% 

ʩʪʫʜʝʥʪʽʚ ʦʮʽʥʶʶʪʴ ʥʘʚʯʘʣʴʥʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʚʤʽʥʥʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ, 16,6% - ʥʘ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 10% ʩʪʫʜʝʥʪʽʚ ʦʮʽʥʶʶʪʴ ʥʘʚʯʘʣʴʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʚʤʽʥʥʷ ʥʘ 

ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ; 80% ʩʪʫʜʝʥʪʽʚ ï ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʽ 10% - ʥʘ ʚʠʩʦʢʦʤʫ. 83,4% ʩʪʫʜʝʥʪʽʚ 

ʦʮʽʥʶʶʪʴ ʥʘʚʯʘʣʴʥʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʚʤʽʥʥʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ, 16,6% - ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ 1.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʨʦʟʚʠʪʢʫ 

ʥʘʚʯʘʣʴʥʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ, ʥʘʚʯʘʣʴʥʦ-ʽʥʬʦʨʤʘʪʠʚʥʽ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʽ 

ʚʤʽʥʥʷ ʩʪʫʜʝʥʪʽʚ. 

ɿ ʥʘʚʯʘʣʴʥʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʚʤʽʥʴ, ʟʛʽʜʥʦ ʘʥʢʝʪʫʚʘʥʥʷ, ʚʠʤʘʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʪʘʢʽ, 

ʷʢ ʩʠʩʪʝʤʘʪʠʟʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ. ʅʘ 

ʦʩʥʦʚʽ ʮʠʭ ʚʤʽʥʴ ʙʫʜʫʻʪʴʩʷ ʣʦʛʽʯʥʠʡ ʟʚ'ʷʟʦʢ ʫ ʤʘʪʝʨʽʘʣʽ ʚʠʚʯʝʥʥʷ. ʇʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʚʤʽʥʴ ʤʦʞʣʠʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʚʧʨʘʚ ʟ ʚʠʨʦʙʣʝʥʥʷ ʥʘʚʠʯʦʢ 

ʚʠʜʽʣʝʥʥʷ ʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʧʽʜ ʯʘʩ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʪʝʢʩʪʫ 

(ʥʘʧʨʠʢʣʘʜ, ʤʦʥʦʛʨʘʬʽʾ), ʩʧʦʯʘʪʢʫ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʩʭʝʤʦʶ, ʨʦʟʨʦʙʣʝʥʦʶ, 

ʥʘʧʨʠʢʣʘʜ, ʚʠʢʣʘʜʘʯʝʤ, ʘ ʧʦʪʽʤ ï ʟʘ ʩʭʝʤʘʤʠ, ʩʘʤʦʩʪʽʡʥʦ ʩʪʚʦʨʝʥʠʤʠ ʩʪʫʜʝʥʪʘʤʠ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ ʟʘ ʦʧʨʘʮʴʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʫ ʚʠʛʣʷʜʽ ʨʝʬʝʨʘʪʠʚʥʠʭ ʜʦʧʦʚʽʜʝʡ ʥʘ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ (ʷʢ ʚʘʨʽʘʥʪ, ï ʫ ʬʦʨʤʽ ʧʨʝʟʝʥʪʘʮʽʡ), ʙʫʜʫʪʴ ʩʧʨʠʷʣʠ ʥʝ ʣʠʰʝ 

ʚʠʨʦʙʣʝʥʥʶ ʚʢʘʟʘʥʠʭ ʥʘʚʠʯʦʢ, ʘʣʝ ʡ ʬʦʨʤʫʚʘʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʚʤʽʥʴ. 

 

Таблиця 1 

Оцінка навчальних вмінь студентів ІІ курсу ВНЗ 

ʅʘʚʯʘʣʴʥʦ- 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʚʤʽʥʥʷ 

 

ʅʘʚʯʘʣʴʥʦ-

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʚʤʽʥʥʷ 

 

ʅʘʚʯʘʣʴʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʚʤʽʥʥʷ 

 

ʅʘʚʯʘʣʴʥʦ-
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3,3% 16,6

% 

80,1

% 

- 83,4

% 

16,6

% 

- 83,4

% 

16,6

% 

10% 80

% 

10% 

ɿ ʥʘʚʯʘʣʴʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʚʠʤʘʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʥʘʩʪʫʧʥʽ: 

ʩʣʫʭʘʪʠ ʣʝʢʮʽʶ ʽ ʦʜʥʦʯʘʩʥʦ ʩʘʤʦʩʪʽʡʥʦ ʩʢʣʘʜʘʪʠ ʢʦʥʩʧʝʢʪ; ʯʠʪʘʪʠ ʪʝʢʩʪ ʽ ʦʜʥʦʯʘʩʥʦ 

ʩʣʫʭʘʪʠ ʽʥʩʪʨʫʢʪʘʞ ʚʠʢʣʘʜʘʯʘ (ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʧʦʜʽʣʫ ʽ ʰʚʠʜʢʦʛʦ 

ʧʝʨʝʢʣʶʯʝʥʥʷ ʫʚʘʛʠ). ɿʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʧʨʦʙʣʝʤʥʠʭ ʚʤʽʥʴ ʻ ʤʦʞʣʠʚʠʤ ʚ ʨʘʟʽ 

ʚʠʢʦʥʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʨʝʥʽʥʛʦʚʠʭ ʚʧʨʘʚ ʟ ʨʦʟʚʠʪʢʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫʚʘʛʠ. ʊʘʢʦʞ, 

ʪʨʝʥʽʥʛʦʚʽ ʚʧʨʘʚʠ ʨʦʟʚʠʪʢʫ ʚʦʣʴʦʚʠʭ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ 

ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʥʘʚʯʘʣʴʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʚʤʽʥʴ. 

ɺ ʛʨʫʧʽ ʥʘʚʯʘʣʴʥʦ-ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʚʤʽʥʴ, ʧʨʦʙʣʝʤʠ ʫ ʩʪʫʜʝʥʪʽʚ ʧʦʚôʷʟʘʥʽ ʟ 

ʥʝʚʤʽʥʥʷʤ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʢʘʨʪʦʪʝʢʠ ʦʧʨʘʮʴʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ, ʚʽʜʧʦʚʽʜʥʦ, 

ʤʦʞʝ ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʥʝʤʦʞʣʠʚʦʩʪʽ ʷʢʽʩʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʭ ʟʘʚʜʘʥʴ. ʇʦʜʦʣʘʥʥʷ ʧʦʜʽʙʥʠʭ ʧʨʦʙʣʝʤ ʤʦʞʣʠʚʝ 

ʟʘ ʫʤʦʚʠ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʚʠʢʣʘʜʘʯʝʤ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʥʘʚʯʘʣʴʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʚʤʽʥʴ ʫ ʦʧʠʪʘʥʠʭ ʚʠʷʚʠʣʠʩʴ 

ʧʨʦʙʣʝʤʠ ʚʦʣʴʦʚʦʾ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʪʘ ʩʘʤʦʢʦʥʪʨʦʣʶ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʚʜʘʥʴ. ʎʽ ʧʨʦʙʣʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʷʢ ʟ ʥʝʩʬʦʨʤʦʚʘʥʠʤʠ, ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʩʬʦʨʤʦʚʘʥʠʤʠ ʚʦʣʴʦʚʠʤʠ ʷʢʦʩʪʷʤʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʪʘʢ ʽ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʦʪʠʚʘʮʽʻʶ ʜʦ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.. 

ɼʦ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ ʚʽʜʥʦʩʷʪʴʩʷ: ʚʠʨʽʰʝʥʥʷ, ʪʘʢ ʟʚʘʥʠʭ, çʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴè ʪʘ ʢʦʣʝʢʪʠʚʥʽ 

ʦʙʛʦʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʧʦʙʫʜʦʚʠ ʾʭ ʚʠʨʽʰʝʥʥʷ; ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʧʽʜʚʠʱʝʥʦʾ 

ʩʢʣʘʜʥʦʩʪʽ; ʚʠʢʦʥʘʥʥʷ ʛʨʫʧʦʚʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, - ʟʘʛʘʣʦʤ, -  

ʘʢʪʠʚʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ. 
 

Москальова О.С. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥ̔ʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ФОРМУВАННЯ ФАХОВОЇ КОМПЕТЕНТНОСТІ МАЙБУТНІХ 

УЧИТЕЛІВ ФІЗИКИ НА ЗАСАДАХ АКМЕЛОГІЧНОГО ПІДХОДУ 

 

ɿʘ "ʉʣʦʚʥʠʢʦʤ ʽʥʰʦʤʦʚʥʠʭ ʩʣʽʚ" ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʦʟʥʘʯʫʻʪʴʩʷ 

ʷʢ "ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ, ʦʙʽʟʥʘʥʽʩʪʴ, ʘʚʪʦʨʠʪʝʪʥʽʩʪʴ". "ʂʦʤʧʝʪʝʥʮʽʷ" (ʣʘʪ. competentia, 

ʚʽʜ competo - ʚʟʘʻʤʥʦ ʧʨʘʛʥʫ, ʚʽʜʧʦʚʽʜʘʶ, ʧʽʜʭʦʜʞʫ) - ʢʦʣʦ ʧʦʚʥʦʚʘʞʝʥʴ ʧʝʚʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʫʩʪʘʥʦʚʠ ʘʙʦ ʦʩʦʙʠ; ʢʦʣʦ ʧʠʪʘʥʴ, ʫ ʷʢʠʭ ʜʘʥʘ ʦʩʦʙʘ ʤʘʻ ʧʝʚʥʽ 

ʧʦʚʥʦʚʘʞʝʥʥʷ, ʟʥʘʥʥʷ, ʜʦʩʚʽʜ". ʅʦʚʠʡ ʩʣʦʚʥʠʢ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʨʘʢʪʫʻ ʮʽ ʪʝʨʤʽʥʠ 

ʪʘʢ: "ʢʦʤʧʝʪʝʥʪʥʠʡ - ʪʦʡ, ʱʦ ʤʘʻ ʜʦʩʪʘʪʥʽ ʟʥʘʥʥʷ ʚ ʧʝʚʥʽʡ ʛʘʣʫʟʽ, ʜʦʙʨʝ ʦʙʽʟʥʘʥʠʡ; 

ʪʷʤʫʱʠʡ, ʪʦʡ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʽ; ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ; 2. ʪʦʡ, ʱʦ ʤʘʻ ʧʝʚʥʽ 

ʧʦʚʥʦʚʘʞʝʥʥʷ; ʧʦʚʥʦʧʨʘʚʥʠʡ, ʧʦʚʥʦʚʣʘʜʥʠʡ. ʂʦʤʧʝʪʝʥʮʽʷ - ʮʝ ʜʦʙʨʘ ʦʙʽʟʥʘʥʽʩʪʴ ʽʟ 

ʯʠʤ-ʥʝʙʫʜʴ, ʢʦʣʦ ʧʦʚʥʦʚʘʞʝʥʴʷʢʦʾ-ʥʝʙʫʜʴ ʦʨʛʘʥʽʟʘʮʽʾ, ʫʩʪʘʥʦʚʠ ʘʙʦ ʦʩʦʙʠ". 

ʉʫʪʥʽʩʥʠʤʠ ʦʟʥʘʢʘʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʧʦʩʪʽʡʥʘ ʤʽʥʣʠʚʽʩʪʴ, ʧʦʚ'ʷʟʘʥʘ ʽʟ ʟʤʽʥʘʤʠ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʽ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 
ʜʦʤʘʛʘʥʴ ʦʩʦʙʠʩʪʦʩʪʽ; 

¶ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʤʘʡʙʫʪʥʻ, ʷʢʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʤʦʞʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʩʚʦʻʾ ʦʩʚʽʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʧʽʰʥʦʩʪʽ ʚ ʦʩʦʙʠʩʪʽʡ ʽ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ;  

¶ ʟʜʽʡʩʥʝʥʥʷ ʚʠʙʦʨʫ, ʚʠʭʦʜʷʯʠ ʟ ʘʜʝʢʚʘʪʥʦʾ ʦʮʽʥʢʠ ʩʚʦʾʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚ 

ʢʦʥʢʨʝʪʥʽʡ ʩʠʪʫʘʮʽʾ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʤʦʪʠʚʘʮʽʻʶ ʥʘ ʙʝʟʧʝʨʝʨʚʥʫ ʦʩʚʽʪʫ. 

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʧʨʦʣʷʛʘʻ ʯʝʨʝʟ 

ʢʚʘʟʽʧʨʦʬʝʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ - ʧʨʦʬʝʩʽʡʥʫ ʟʘ ʭʘʨʘʢʪʝʨʦʤ, ʘʣʝ ʥʘʚʯʘʣʴʥʫ ʟʘ ʟʤʽʩʪʦʤ. 

ɺʠʜʠ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʽ, ʦʜʥʘʢ ʧʦʚôʷʟʘʥʽ ʽʟ ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʝʪʝʥʮʽʷ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʧʽʜʪʨʠʤʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʤʦʜʫʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ 

ʟʤʽʩʪ ʢʫʨʩʫ "ʄʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ" ʜʦʮʽʣʴʥʦ ʬʦʨʤʫʚʘʪʠ ʚ ʥʘʩʪʫʧʥʠʭ ʙʣʦʢʘʭ: 

ʤʦʪʠʚʘʮʽʡʥʦʤʫ, ʱʦ ʩʪʚʦʨʶʻ ʮʽʣʴʦʚʫ ʫʩʪʘʥʦʚʢʫ ʥʘ ʚʠʚʯʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʦʜʫʣʷ (ʜʣʷ 

ʯʦʛʦ?); ʪʝʭʥʦʣʦʛʦ-ʜʠʜʘʢʪʠʯʥʦʤʫ, ʱʦ ʚʨʘʭʦʚʫʻ ʤʝʪʦʜʠ ʽ ʬʦʨʤʠ ʚʟʘʻʤʦʜʽʾ ʟ ʥʘʚʯʘʣʴʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ (ʱʦ? ʷʢ? ʷʢʠʤ ʯʠʥʦʤ?); ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʤʫ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʢʦʥʪʠʥʛʝʥʪ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʯʥʽʚ ʽ ʥʘʚʯʘʣʴʥʽ ʩʠʪʫʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʫʯʠʪʝʣʷ ʟ ʫʯʥʷʤʠ 

(ʢʦʛʦ ʥʘʚʯʘʪʠ?); ʜʽʘʛʥʦʩʪʠʯʥʦʤʫ, ʷʢʠʡ ʜʘʻ ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʚʭʽʜʥʦʛʦ ʽ ʧʦʪʦʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʽʥʥʦʚʘʮʽʡʥʠʡ ʙʣʦʢ, ʬʦʨʤʫʻ ʥʘʚʠʯʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʥʥʽ ʬʽʟʠʢʠ. 

ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʬʦʨʤʫʶʪʴʩʷ ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʦʧʠʨʘʶʪʴʩʷ 

ʥʘ ʙʘʟʦʚʽ ʜʣʷ ʫʯʠʪʝʣʷ ʬʽʟʠʢʠ. ʊʘʢʠʤʠ ʙʘʟʦʚʠʤʠ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʝʢʪʥʽ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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(ʟʜʘʪʥʽʩʪʴ ʧʣʘʥʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ); ʧʽʟʥʘʚʘʣʴʥʽ (ʟʜʘʪʥʽʩʪʴ ʟʥʘʭʦʜʠʪʠ ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʚʽʪʽ ʦʙôʻʢʪʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʴ); ʦʨʛʘʥʽʟʘʮʽʡʥʽ (ʟʥʘʥʥʷ ʽ 

ʥʘʚʠʯʢʠ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʢʣʘʩʥʦʛʦ ʢʦʣʝʢʪʠʚʫ, ʛʨʫʧʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʪʦʱʦ); 

ʢʦʨʝʢʪʫʚʘʣʴʥʽ (ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ ʟ ʢʦʨʝʢʮʽʾ ʮʽʣʝʡ, ʜʽʡ, ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ); 

ʽʥʪʝʛʨʘʮʽʡʥʽ (ʟʜʘʪʥʽʩʪʴ ʟʽʡʩʥʶʚʘʪʠ ʩʠʥʪʝʟʦʚʘʥʽ ʜʽʾ, ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʟʢʠ, ʪʦʱʦ). 

ɺ ʦʩʥʦʚʽ ʙʘʟʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʫʯʠʪʝʣʷ ʬʽʟʠʢʠ - ʢʦʤʧʝʪʝʥʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽ, ʪʽ ʷʢʽ ʻ 

ʩʫʢʫʧʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽʪ. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʻ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʩʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. 

ɺʦʥʘ ʚʢʣʶʯʘʻ ʟʥʘʥʥʷ ʧʨʦ ʚʠʜʠ ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʙʫʜʦʚʫ ʧʨʠʩʪʨʦʾʚ, 

ʤʝʪʦʜʠʢʫ ʧʦʩʪʘʥʦʚʢʠ ʜʦʩʣʽʜʽʚ, ʪʝʭʥʽʢʫ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘʚʠʯʢʠ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ, ʫʤʽʥʥʷ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʘʥʽ, ʩʘʤʦʩʪʽʡʥʦ ʜʦʙʠʨʘʪʠ ʧʨʠʣʘʜʠ ʽ ʦʙôʻʢʪʠ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʪ.ʜ. ɼʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ, ʧʦʩʪʘʥʦʚʢʘ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ʄʃʅ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ HIT ʽ ʊɿʅ, ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʚʯʠʪʝʣʷ, ʤʝʪʦʜʠʢʘ ʚʠʢʣʘʜʘʥʥʷ ʧʝʚʥʦʾ ʪʝʤʠ ʪʘ ʽʥ. ʇʝʨʝʣʽʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʠʡ ʽ ʨʦʟʰʠʨʝʥʠʡ. 
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Панько А. О. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ВИКОРИСТАННЯ МЕТОДУ КЕЙСІВ У ПРОЦЕСІ 

НАВЧАННЯ ФІЗИКИ В ШКОЛІ 

 

ʆʩʚʽʪʫ ʚ ʥʘʰ ʯʘʩ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʜʞʝʨʝʣʦʤ ʩʪʘʙʽʣʴʥʦʛʦ ʽ ʧʨʦʛʨʝʩʠʚʥʦʛʦ 

ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʩʝ ʯʘʩʪʽʰʝ ʤʦʞʥʘ ʧʦʯʫʪʠ ʧʨʦ ʥʦʚʽ ʮʽʣʽ ʽ ʟʘʚʜʘʥʥʷ ʦʩʚʽʪʠ, ʷʢʽ 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ ʚ ʘʙʩʦʣʶʪʥʦ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ, ʟʜʘʪʥʠʭ ʥʝʟʘʣʝʞʥʦ ʽ 

ʝʬʝʢʪʠʚʥʦ ʚʝʩʪʠ ʜʽʷʣʴʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦ ʤʽʥʣʠʚʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʰʚʠʜʢʦʛʦ ʨʠʪʤʫ 

ʞʠʪʪʷ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʟʤʽʥʠ ʩʪʦʩʫʶʪʴʩʷ ʡ ʦʩʚʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ, ʘ ʪʘʢʦʞ 

ʚʠʩʫʚʘʶʪʴʩʷ ʚʩʝ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʦʣʦʛʽʡ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ. 

ɿ ʚʚʝʜʝʥʥʷʤ ʩʪʘʥʜʘʨʪʽʚ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʚʯʠʪʝʣʶ ʜʦʚʦʜʠʪʠʩʷ ʧʝʨʝʙʫʜʦʚʫʚʘʪʠ 

ʫʨʦʢ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ 

ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʶʪʴʩʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʰʢʦʣʽ ʚʯʠʪʝʣʷʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʝʡʩ-ʤʝʪʦʜ. ʂʝʡʩ-ʤʝʪʦʜ ï ʮʝ ʟʘʛʘʣʴʥʘ 

ʥʘʟʚʘ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʢʝʡʩ-ʪʝʭʥʦʣʦʛʽʾ ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚʯʠʪʝʣʷ ʩʪʘʻ ʤʦʪʠʚʫʚʘʥʥʷ ʫʯʥʽʚ ʥʘ ʧʨʦʷʚ 

ʽʥʽʮʽʘʪʠʚʠ ʽ ʩʘʤʦʩʪʽʡʥʦʩʪʽ.  
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ʂʝʡʩ-ʤʝʪʦʜ ʻ ʦʜʥʽʻʶ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ, ʱʦ ʥʘʙʫʣʘ ʧʦʧʫʣʷʨʥʦʩʪʽ ʫ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʉʐɸ, ʅʽʤʝʯʯʠʥʠ, ɼʘʥʽʾ ʨʦʟʨʦʙʣʝʥʘ ʘʥʛʣʽʡʩʴʢʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ʄ. 

ʐʝʚʝʨʦʤ, ʌ. ɽʜʝʡʝʤ ʪʘ ʂ. ɭʡʪʩ. ʉʘʤʝ ʾʡ ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʚʽʜʚʦʜʠʪʴʩʷ ʚʘʞʣʠʚʝ 

ʤʽʩʮʝ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ ʫ ʥʘʚʯʘʥʥʽ. ɺʧʝʨʰʝ ʢʝʡʩ-ʤʝʪʦʜ ʙʫʚ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ 1910 ʨ. ʧʨʠ ʚʠʢʣʘʜʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ɻʘʨʚʘʨʜʩʴʢʠʡ ʙʽʟʥʝʩ-

ʰʢʦʣʽ, ʷʢʠʡ ʜʦʙʨʝ ʚʽʜʦʤʠʡ ʽʥʥʦʚʘʮʽʷʤʠ, ʘ ʚ  ʋʢʨʘʾʥʽ ʜʘʥʠʡ ʤʝʪʦʜ ʩʪʘʚ ʧʦʰʠʨʶʚʘʪʠʩʴ 

ʪʽʣʴʢʠ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 90-ʭ ʨʦʢʽʚ ʍʍ ʩʪ., ʷʢ ʧʽʟʥʘʚʘʣʴʥʘ ʘʢʩʝʣʝʨʘʮʽʷ ʫ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ.  ɺ ʦʩʥʦʚʫ ʢʝʡʩ - ʤʝʪʦʜʫ ʧʦʢʣʘʜʝʥʽ ʢʦʥʮʝʧʮʽʾ ʘʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʠʭ ʟʜʽʙʥʦʩʪʝʡ.  

ʂʝʡʩ-ʤʝʪʦʜ ï ʮʝ ʤʝʪʦʜ ʘʢʪʠʚʥʦʛʦ ʧʨʦʙʣʝʤʥʦ-ʩʠʪʫʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʥʘʚʯʘʥʥʽ ʰʣʷʭʦʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ-ʩʠʪʫʘʮʽʡ. 

ʉʫʪʴ ʤʝʪʦʜʫ ʜʦʩʠʪʴ ʧʨʦʩʪʘ: ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʠʩ 

ʢʦʥʢʨʝʪʥʠʭ ʩʠʪʫʘʮʽʡ. ʋʯʥʷʤ ʧʨʦʧʦʥʫʶʪʴ ʦʩʤʠʩʣʠʪʠ ʨʝʘʣʴʥʫ ʞʠʪʪʻʚʫ ʩʠʪʫʘʮʽʶ, ʦʧʠʩ 

ʷʢʦʾ ʦʜʥʦʯʘʩʥʦ ʚʽʜʙʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʙʫʜʴ-ʷʢʽ ʧʨʘʢʪʠʯʥʽ ʧʨʦʙʣʝʤʠ, ʘ ʡ ʘʢʪʫʘʣʽʟʫʻ ʧʝʚʥʠʡ 

ʢʦʤʧʣʝʢʩ ʟʥʘʥʴ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʘʩʚʦʾʪʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. ʇʨʠ ʮʴʦʤʫ ʩʘʤʘ 

ʧʨʦʙʣʝʤʘ ʥʝ ʤʘʻ ʦʜʥʦʟʥʘʯʥʠʭ ʨʽʰʝʥʴ. ɹʫʜʫʯʠ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʥʘʚʯʘʥʥʷ, ʚʽʥ 

ʟʘʚʦʡʦʚʫʻ ʧʦʟʠʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ ʟ ʙʦʢʫ ʫʯʥʽʚ, ʷʢʽ ʙʘʯʘʪʴ ʫ ʥʴʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ 

ʽʥʽʮʽʘʪʠʚʫ, ʚʽʜʯʫʪʠ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʚ ʦʩʚʦʻʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʽ ʦʚʦʣʦʜʽʥʥʽ 

ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ.  

ʆʩʦʙʣʠʚʦʩʪʽ ʤʝʪʦʜʫ ʢʝʡʩʽʚ: ʥʘʡʯʘʩʪʽʰʝ ʢʝʡʩ-ʤʝʪʦʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʢʣʘʩʽ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʦʯʘʪʢʦʚʠʡ, ʪʦʙʪʦ ʧʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ  ʫʯʠʪʝʣʽʚ ʪʘ ʫʯʥʽʚ ʧʦʟʘ ʢʣʘʩʦʤ. 

ʇʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ: ʫʯʥʽ ʥʘ ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʚʠʚʯʘʶʪʴ ʥʘʜʘʥʠʡ ʫʯʠʪʝʣʝʤ ʪʝʢʩʪ 

ʩʠʪʫʘʮʽʾ (ʢʝʡʩʘ) ʽ ʚʠʢʦʥʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʜʦ ʥʴʦʛʦ ʩʪʘʚʣʷʪʴʩʷ. ʈʝʘʣʽʟʘʮʽʷ 

ʢʝʡʩʘ: ʩʘʤʘ ʥʘʟʚʘ ʤʝʪʦʜʫ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʨʦʟʙʦʨʫ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢʘʩʴ 

ʩʠʪʫʘʮʽʷ.  

ɼʽʘʛʥʦʩʪʠʢʘ ʩʠʪʫʘʮʽʾ: ʟ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʾ ʤʝʪʦʜ ʢʝʡʩʽʚ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʽ ʝʪʘʧ 

ʜʽʘʛʥʦʩʪʠʢʠ ʩʠʪʫʘʮʽʡ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ: ʦʧʠʩʫʻʪʴʩʷ ʨʝʘʣʴʥʠʡ ʩʪʘʥ 

ʦʙ'ʻʢʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʣʝʞʥʠʡ ʩʪʘʥ ʦʙ'ʻʢʪʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; ʧʦʨʽʚʥʶʶʪʴʩʷ ʨʝʘʣʴʥʠʡ ʽ ʥʘʣʝʞʥʠʡ ʩʪʘʥ 

ʦʙ'ʻʢʪʘ. 

ɺʠʨʦʙʣʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ: ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʚʩʽ 

ʚʘʨʽʘʥʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ.  

ʆʙʛʦʚʦʨʝʥʥʷ ʚʠʩʥʦʚʢʽʚ: ʧʽʜ ʯʘʩ ʥʴʦʛʦ ʫʯʠʪʝʣʴ ʦʙʛʦʚʦʨʶʻ ʟ ʫʯʥʷʤʠ, ʚʠʷʚʣʝʥʽ ʥʠʤʠ 

ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ, ʧʨʦʙʣʝʤʠ.  

ʎʽʥʥʽʩʪʴ ʢʝʡʩ-ʤʝʪʦʜʫ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʜʘʥʠʡ ʤʝʪʦʜ 

ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʦʚʦʣʦʜʽʥʥʷ ʫʯʥʝʤ ʛʦʪʦʚʠʤ ʟʥʘʥʥʷʤ, ʘ ʩʧʨʷʤʦʚʫʻ ʥʘ ʩʧʽʚʪʚʦʨʯʽʩʪʴ 

ʩʫʙ'ʻʢʪʽʚ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ɹʝʟʩʫʤʥʽʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʚʽʥ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʾ, ʦʮʽʥʶʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʠ, ʚʠʙʠʨʘʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʽ ʩʢʣʘʜʘʪʠ ʧʣʘʥ ʡʦʛʦ ʟʜʽʡʩʥʝʥʥʷ, ʟʥʘʭʦʜʠʪʠ ʥʦʚʽ ʧʨʘʢʪʠʯʥʽ 

ʧʨʠʡʦʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ, ʨʦʟʚʠʚʘʪʠ ʩʠʩʪʝʤʠ ʮʽʥʥʦʩʪʝʡ, 

ʞʠʪʪʻʚʠʭ ʫʩʪʘʥʦʚʦʢ, ʩʚʦʻʨʽʜʥʦʛʦ ʩʚʽʪʦʚʽʜʯʫʪʪʷ ʽ ʩʚʽʪʦʨʦʟʫʤʽʥʥʷ. ʋʯʝʥʴ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʘʪʠ ʚʣʘʩʥʫ ʦʮʽʥʢʫ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʠʪʘʥʥʷ, ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʩʚʦʶ ʪʦʯʢʫ 

ʟʦʨʫ. ʊʠʤ ʩʘʤʠʤ ʢʝʡʩ-ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʘʢʪʠʚʽʟʫʚʘʪʠ ʢʦʞʥʦʛʦ 

ʰʢʦʣʷʨʘ ʽ ʟʘʣʫʯʠʪʠ ʡʦʛʦ ʜʦ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 
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ʆʩʦʙʣʠʚʽʩʪʶ ʢʝʡʩ-ʪʝʭʥʦʣʦʛʽʾ ʻ ʽ ʪʝ, ʱʦ ʚ ʮʝʥʪʨʽ ʫʚʘʛʠ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʦʮʝʩ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʘʤʠʤ ʫʯʥʝʤ, ʩʪʚʦʨʝʥʥʷ ʥʠʤ ʥʦʚʦʛʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʋ 

ʭʦʜʽ ʪʘʢʦʾ ʨʦʙʦʪʠ ʫʯʝʥʴ ʚʠʨʽʰʫʻ ʜʚʘ ʟʘʚʜʘʥʥʷ, ʧʝʨʰʝ ʟʘʚʜʘʥʥʷ ï ʪʝ ʷʢʝ ʧʦʩʪʘʚʣʝʥʝ, 

ʜʨʫʛʝ ï ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʾʾ ʟʙʠʨʘʥʥʷʤ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʻʶ 

ʪʘ ʘʥʘʣʽʟʦʤ. 

ʇʝʨʝʚʘʛʦʶ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʽ ʪʝ, ʱʦ ʫʯʝʥʴ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʤʦʞʝ ʟʘʩʪʦʩʫʚʘʪʠ 

ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʘʙʩʪʨʘʢʪʥʠʭ ʟʘʚʜʘʥʴ ʟ ʧʽʜʨʫʯʥʠʢʘ, ʘ 

ʚʠʨʽʰʫʚʘʪʠ ʨʝʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʟ ʞʠʪʪʷ, ʟ ʷʢʠʤʠ ʚʽʥ ʙʫʜʝ ʟʫʩʪʨʽʯʘʪʠʩʷ  ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʥʘʚʯʘʥʥʷ.  

ʆʪʞʝ, ʢʝʡʩ-ʤʝʪʦʜ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʴʦʭ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʜʦʟʚʦʣʷʻ 

ʫʯʥʝʚʽ ʟʘʩʪʦʩʫʚʘʪʠ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʦʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʽ ʟʨʦʟʫʤʽʪʠ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʱʦ ʚʦʥʠ ʦʪʨʠʤʘʥʽ ʥʝ ʜʘʨʝʤʥʦ, ʘ ʟ ʽʥʰʦʛʦ - ʱʦ ʨʝʘʣʴʥʠʡ ʩʚʽʪ ʜʫʞʝ 

ʜʘʣʝʢʠʡ ʚʽʜ ʩʚʽʪʫ ʪʝʦʨʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ʊʘʢʦʞ ʚ ʧʨʦʮʝʩʽ ʨʦʟʙʦʨʫ ʢʝʡʩʽʚ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʘʥʘʣʽʪʠʯʥʽ, ʪʚʦʨʯʽ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ, ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʽ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

 

 

 

Пухно С.В. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 
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СТУДЕНТІВ-ПЕРШОКУРСНИКІВ ВНЗ ЯК ЧИННИК ПРОЦЕСУ 

ФОРМУВАННЯ ЗНАНЬ З ФІЗИКО-МАТЕМАТИНИХ ДИСЦИПЛІН 

 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ, ʧʦʪʨʝʙʫʻ ʚʠʟʥʘʯʝʥʥʷ ʥʦʚʠʭ 

ʟʘʚʜʘʥʴ ʫ ʧʨʘʢʪʠʮʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʷ, ʦʩʢʽʣʴʢʠ ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ 

ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʧʨʦʬʝʩʽʦʥʘʣʽʟʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʧʝʨʝʜʫʩʽʤ, ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʦ-ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʠʙʽʨ ʧʨʦʬʝʩʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʜʦʮʽʣʴʥʠʤ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʫʩʧʽʰʥʦ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʤʦʣʦʜʦʾ ʣʶʜʠʥʠ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʩʝʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

ʭʘʨʘʢʪʝʨʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ; ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʽʩʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ; ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʪʠʤʫʣʶʻ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʉʧʝʮʠʬʽʢʦʶ 

ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʧʝʨʽʦʜʫ ʞʠʪʪʷ ʻ ʪʝ, ʱʦ ʧʨʦʚʽʜʥʠʤ ʡʦʛʦ ʯʠʥʥʠʢʦʤ ʧʦʩʪʘʻ ʧʨʦʬʝʩʽʡʥʝ 

ʩʪʘʥʦʚʣʝʥʥʷ. ʄʦʪʠʚʘʮʽʷ ʜʦ ʚʠʚʯʝʥʥʷ ʢʦʣʘ ʜʠʩʮʠʧʣʽʥ ʟʘ ʦʙʨʘʥʦʶ ʧʨʦʬʝʩʽʻʶ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʟʘʢʣʘʜʽ, ʩʧʦʥʫʢʘʻ ʣʶʜʠʥʫ ʜʦ ʘʢʪʠʚʥʦʩʪʽ, ʚʠʟʥʘʯʘʻ ʾʾ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʩʪʽʡʢʠʭ ʤʦʪʠʚʽʚ, ʱʦ ʦʨʽʻʥʪʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʩʢʣʘʜʘʶʪʴ ʾʾ ʩʚʽʪʦʛʣʷʜ ʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʉʢʣʘʜʥʝ 

ʧʩʠʭʦʣʦʛʽʯʥʝ ʷʚʠʱʝ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʩʠʭʦʣʦʛʽʯʥʫ ʛʦʪʦʚʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʚʠʙʦʨʫ 

ʥʘʧʨʷʤʢʫ ʾʾ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ï ʮʝ ʧʨʦʬʝʩʽʡʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʷʢʘ 

ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʠʭ ʚʽʜʥʦʰʝʥʴ ʜʦʤʽʥʫʶʯʠʭ ʤʦʪʠʚʽʚ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʱʦ ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʩʘʤʦʩʪʚʝʨʜʞʝʥʥʷ ʚ ʦʙʨʘʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʆʩʥʦʚʥʠʡ 

ʧʦʢʘʟʥʠʢ ʨʽʚʥʷ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ï ʟʤʽʩʪʦʚʥʽʩʪʴ ʽ ʛʣʠʙʠʥʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽʥʪʝʨʝʩʫ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʧʨʦʬʝʩʽʡʥʦʛʦ ʫʩʧʽʭʫ. 

ʌʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ɺʅɿ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʢʣʶʯʘʻ ʚ ʾʾ 

ʩʪʨʫʢʪʫʨʫ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢ: ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʦʻʾ ʧʨʦʬʝʩʽʾ; ʫʩʪʘʥʦʚʢʘ ʥʘ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 
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ʚʠʢʦʥʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʧʨʦʬʝʩʽʡʥʦ-ʟʥʘʯʫʱʽ ʷʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ; 

ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ. ʇʽʜʛʦʪʦʚʢʘ ʧʨʦʬʝʩʽʦʥʘʣʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʨʦʟʚʠʪʦʢ ʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʪʚʦʨʯʦʛʦ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʇʨʦʬʝʩʽʡʥʝ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʟʘ ʬʦʨʤʘʤʠ ʪʘ ʟʤʽʩʪʦʤ ʫ 

ɺʅɿ ʽ ʧʽʜʚʠʱʫʻ ʚʠʤʦʛʠ ʜʦ ʦʩʦʙʠʩʪʦʩʪʽ: ʥʘ ʧʝʨʰʽ ʨʦʢʠ ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʚʽʢʫ ʧʨʠʧʘʜʘʻ 

ʧʨʦʮʝʩ ʘʢʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʟʨʽʣʦʩʪʽ, ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʧʦʪʨʝʙʘ 

ʩʝʥʩʦʞʠʪʪʻʚʦʛʦ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ, ʚʟʘʻʤʦʜʽʷ ʟ çʽʥʰʠʤ ï ʥʦʚʠʤè ʤʦʞʝ ʧʦʨʦʜʞʫʚʘʪʠ 

ʢʦʥʬʣʽʢʪʠ, ʪʦʤʫ, ʘʜʘʧʪʘʮʽʷ ʩʪʫʜʝʥʪʽʚ ʚ ʫʤʦʚʘʭ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʫ ɺʅɿ ʥʝ ʟʘʚʞʜʠ 

ʧʨʦʭʦʜʠʪʴ ʫʩʧʽʰʥʦ. ʉʝʨʝʜ ʛʦʣʦʚʥʠʭ ʪʨʫʜʥʦʱʽʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚʠʜʽʣʷʶʪʴ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʤʦʪʠʚʘʮʽʾ ʚʠʙʦʨʫ ʧʨʦʬʝʩʽʾ; ʥʝʜʦʩʪʘʪʥʶ ʧʩʠʭʦʣʦʛʽʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʜʦ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʞʠʪʪʷ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʙʨʘʪʠ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʟʘ ʚʣʘʩʥʽ ʜʽʾ ʽ ʚʯʠʥʢʠ; ʥʝʚʤʽʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʘʤʦʨʝʛʫʣʷʮʽʶ ʧʦʚʝʜʽʥʢʠ ʽ 

ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʽʜʩʠʣʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʟʚʠʯʥʦʛʦ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʝʜʘʛʦʛʽʚ 

ʪʘ ʙʘʪʴʢʽʚ; ʥʦʚʽ ʫʤʦʚʠ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʫ ɺʅɿ ï ʮʝ ʷʢʽʩʥʦ ʽʥʰʘ ʩʠʩʪʝʤʘ, ʜʝ ʥʘ 

ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʩʪʫʧʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʾ ʨʝʛʫʣʷʮʽʾ ʩʚʦʻʾ ʧʦʚʝʜʽʥʢʠ; ʧʦʰʫʢ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʧʨʘʮʽ ʽ ʚʽʜʧʦʯʠʥʢʫ ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ; ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʚʠʯʦʢ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʽʥ. ʇʦʥʷʪʪʷ çʘʜʘʧʪʘʮʽʷè ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʧʨʦʮʝʩ ʪʘ ʨʝʟʫʣʴʪʘʪ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʽʥʜʠʚʽʜʘ (ʦʩʦʙʠʩʪʦʩʪʽ) ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʦʪʦʯʫʶʯʦʛʦ 

(ʧʨʠʨʦʜʥʴʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ) ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʮʝʩ ʘʜʘʧʪʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʽʩʪʴ 

ʩʫʙôʻʢʪʘ ʜʽʷʣʴʥʦʩʪʽ, ʩʘʤʦʩʪʽʡʥʫ ʧʦʙʫʜʦʚʫ ʘʣʛʦʨʠʪʤʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʘʜʘʯ ʪʘ 

ʟʘʚʜʘʥʴ ʚ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʥʦʚʽʪʥʽʭ (ʥʘ ʜʘʥʠʡ ʯʘʩ) ʫʤʦʚʘʭ. ɼʦ ʩʢʣʘʜʦʚʠʭ ʘʜʘʧʪʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ɺʅɿ ʚʽʜʥʦʩʷʪʴ 

ʧʨʦʬʝʩʽʡʥʫ ʘʜʘʧʪʘʮʽʶ: ʢʦʤʧʦʥʝʥʪʠ ʧʦʧʝʨʝʜʥʴʦʾ ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʦʾ ʘʜʘʧʪʘʮʽʾ; 

ʘʜʘʧʪʘʮʽʷ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. ʅʘ ʧʨʦʮʝʩ 

ʘʜʘʧʪʘʮʽʾ ʚʧʣʠʚʘʶʪʴ ʬʘʢʪʦʨʠ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʷʢ ʫʩʧʽʰʥʽʩʪʴ 

(ʥʝʫʩʧʽʰʥʽʩʪʴ) ʧʨʦʬʝʩʽʡʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ (ʩʬʦʨʤʦʚʘʥʽʩʪʴ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʚʠʨʘʞʝʥʦʾ ʤʦʪʠʚʘʮʽʾ ʧʨʘʛʥʝʥʥʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʚ ʛʨʫʧʽ ɺʅɿ, ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʧʝʚʥʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ, ʘʢʪʫʘʣʽʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʜʦ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ, ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʝʤʦʮʽʡʥʝ ʚʠʨʘʞʝʥʥʷ ʧʝʨʝʞʠʚʘʥʥʷ ʟʘʜʦʚʦʣʝʥʥʷ 

(ʥʝʟʘʜʦʚʦʣʝʥʥʷ) ʟʜʦʙʫʪʢʘʤʠ  ʫ ʩʬʝʨʽ ʚʠʜʽʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʉʫʪʪʻʚʠʤ ʚʥʫʪʨʽʰʥʽʤ 

ʢʨʠʪʝʨʽʻʤ ʘʜʘʧʪʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ɺʅɿ ʽ ʫʟʘʛʘʣʴʥʝʥʠʤ ʢʨʠʪʝʨʽʻʤ ʘʜʘʧʪʘʮʽʾ ʟʘʛʘʣʦʤ, ʻ ʩʪʘʥ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʨʦʮʝʩʦʤ ʽ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ, 

ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʚʠʪʦʢ ʫ ʣʶʜʠʥʠ ʪʠʭ ʥʝʦʙʭʽʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʧʦʚʠʥʥʽ ʧʦʩʪʘʪʠ 

ʯʠʥʥʠʢʘʤʠ ʚʧʣʠʚʫ ʥʘ ʦʙôʻʢʪ (ʩʝʨʝʜʦʚʠʱʝ) ʘʜʘʧʪʘʮʽʾ, ʘ ʪʘʢʦʞ ï ʚʥʫʪʨʽʰʥʽʤʠ 

ʩʢʣʘʜʦʚʠʤʠ ʧʝʨʝʞʠʚʘʥʥʷ ʝʤʦʮʽʡʥʠʭ ʩʪʘʥʽʚ ʟʘʜʦʚʦʣʝʥʥʷ ʧʨʦʮʝʩʦʤ ʽ ʨʝʟʫʣʴʪʘʪʦʤ 

ʘʜʘʧʪʘʮʽʾ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ: ʤʦʪʠʚʘʮʽʶ ʨʦʟʚʠʪʢʫ ʩʢʣʘʜʦʚʠʭ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ; ʘʜʝʢʚʘʪʥʫ ʩʘʤʦʦʮʽʥʢʫ; ʩʘʤʦʧʦʚʘʛʫ; ʩʬʦʨʤʦʚʘʥʫ ʩʪʽʡʢʫ ʩʠʩʪʝʤʫ 

ʩʚʽʪʦʛʣʷʜʫ (ʽʥʪʝʨʝʩʠ, ʧʨʘʛʥʝʥʥʷ, ʫʩʚʽʜʦʤʣʝʥʽ ʽʜʝʘʣʠ ʽ ʙʘʞʘʥʥʷ, ʧʝʨʝʢʦʥʘʥʥʷ); 

ʝʤʦʮʽʡʥʠʡ ʚʦʣʴʦʚʠʡ ʩʘʤʦʢʦʥʪʨʦʣʴ; ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʦʪʨʝʙʠ ʪʘ ʧʨʘʛʥʝʥʥʷ ʜʦ 

ʩʘʤʦʦʩʚʽʪʠ; ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʩʧʽʚʧʨʘʮʽ ʷʢ ʩʬʦʨʤʦʚʘʥʫ ʩʪʨʘʪʝʛʽʶ ʚʟʘʻʤʦʜʽʾ. ʉʝʨʝʜ 

ʟʦʚʥʽʰʥʽʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʧʨʦʭʦʜʞʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ɺʅɿ: ʜʦʪʨʠʤʫʚʘʥʥʷ 

ʥʦʨʤ ʪʘ ʮʽʥʥʦʩʪʝʡ ɺʅɿ ʫ ʚʠʛʣʷʜʽ ʚʠʢʦʥʫʚʘʥʥʷ ʧʨʘʚʠʣ ʽ ʚʠʤʦʛ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ ʜʦ ʟʤʽʩʪʫ, ʫʤʦʚ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʮʽʣʦʤʫ; ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 
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ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ 

ʩʘʤʦʦʩʚʽʪʠ; ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʜʦʙʫʪʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. ɼʦ 

ʧʦʢʘʟʥʠʢʽʚ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʽʚʥʷ ʘʜʘʧʪʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʦ: ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʦʩʦʙʠʩʪʽʩʥʦʾ ʪʨʠʚʦʞʥʦʩʪʽ; ʜʦʤʽʥʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦ-ʩʪʽʡʢʠʭ ʝʤʦʮʽʡʥʠʭ ʩʪʘʥʽʚ; 

ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʚʣʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ; ʘʜʝʢʚʘʪʥʽʩʪʴ ʩʘʤʦʦʮʽʥʢʘ; ʧʨʠʡʥʷʪʪʷ ʦʩʦʙʠʩʪʽʩʪʶ 

ʥʦʚʠʭ ʩʦʮʽʘʣʴʥʠʭ ʨʦʣʝʡ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʟʠʮʽʡ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʜʽʣʝʥʦ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ 

ʪʨʫʜʥʦʱʽʚ ʫ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ-ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ ɺʅɿ, ʘ ʩʘʤʝ ï ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʧʝʮʽʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʥʘʚʯʘʣʴʥʠʭ ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʫ ʥʘʚʯʘʥʥʽ (ʦʨʛʘʥʽʟʘʮʽʷ ʪʘ 

ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʩʧʝʢʪʫʚʘʥʥʷ ʣʝʢʮʽʡ, ʧʝʨʰʦʜʞʝʨʝʣ, ʢʦʨʠʩʪʫʚʘʥʥʷ ʙʽʙʣʽʦʪʝʯʥʠʤʠ 

ʬʦʥʜʘʤʠ, ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤʠ), ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ. ʅʘʩʪʫʧʥʘ ʛʨʫʧʘ 

ʧʨʦʙʣʝʤ ʩʪʦʩʫʻʪʴʩʷ ʘʢʪʠʚʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʩʠʭʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ 

ʜʦʚʽʣʴʥʽʩʪʴ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽʩʪʴ ʧʽʟʥʘʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʝʤʦʮʽʡʥʦʾ ʩʬʝʨʠ 

ʦʩʦʙʠʩʪʦʩʪʽ. ɿʦʢʨʝʤʘ ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʩʬʦʨʤʦʚʘʥʽ ʟʘʩʦʙʠ ʟʦʩʝʨʝʜʞʝʥʥʷ 

ʫʚʘʛʠ, ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʠʤʠ ʚʦʣʦʜʽʻ ʩʪʫʜʝʥʪ ʽ ʷʢʽ 

ʙʫʣʠ ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʫʤʦʚʘʭ ʰʢʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʝ çʧʨʘʮʶʶʪʴè ʫ ʥʘʚʯʘʥʥʽ ʫ ɺʅɿ. 

ʇʩʠʭʦʣʦʛʽʯʥʦ ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʩʣʘʙʢʦʶ ʨʝʬʣʝʢʩʠʚʥʽʩʪʶ ʫʩʚʽʜʦʤʣʝʥʥʷ: ʩʪʫʜʝʥʪ ʥʝ 

ʤʦʞʝ ʟʘʡʥʷʪʠ ʧʦʟʠʮʽʶ ʦʮʽʥʶʚʘʥʥʷ ʚʣʘʩʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʾʾ ʽ ʧʦʰʫʢʫ 

ʥʦʚʠʭ, ʝʬʝʢʪʠʚʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʜʽʡ. ʈʽʚʝʥʴ ʦʩʦʙʠʩʪʽʩʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʞʠʪʪʷ ʩʫʯʘʩʥʠʭ ʚʠʧʫʩʢʥʠʢʽʚ ʰʢʽʣ ʚʠʤʘʛʘʻ ʩʫʪʪʻʚʦʾ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʦʙʦʪʠ ʟ ʥʠʤʠ ʚ 

ʩʠʩʪʝʤʽ ʚʫʟʽʚʩʴʢʦʛʦ ʥʘʚʯʘʥʥʷ. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʮʽʻʾ ʨʦʙʦʪʠ ʤʘʶʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟʽ 

ʩʪʠʤʫʣʷʮʽʻʶ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ, ʷʢ ʩʘʤʦʩʪʽʡʥʽʩʪʴ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʢʝʨʦʚʘʥʽʩʪʴ ʧʽʟʥʘʚʘʣʴʥʦʾ ʪʘ ʝʤʦʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ-ʧʝʨʰʦʢʫʨʩʥʠʢʘʤʠ ʫ ɺʅɿ 

ʧʨʝʜʤʝʪʽʚ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʥʘʙʫʚʘʻ ʥʘʷʚʥʽʩʪʴ ʚʞʝ ʩʬʦʨʤʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʟ 

ʜʠʩʮʠʧʣʽʥ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ, ʱʦ ʚʠʚʯʘʣʠʩʴ ʶʥʘʢʘʤʠ ʫ ɿʆʐ. ɼʦ ʧʨʦʙʣʝʤ, ʷʢʽ 

ʚʽʜʨʘʟʫ ʚʠʥʠʢʘʶʪʴ ʫ ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ ʫ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʽʜʥʦʩʠʪʴʩʷ, ʧʝʨʝʜʫʩʽʤ, ʥʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʟʥʘʥʴ ʟ ʜʠʩʮʠʧʣʽʥ ʚʢʘʟʘʥʦʛʦ ʮʠʢʣʫ. ʅʠʟʴʢʠʡ, ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʡ ʜʣʷ ʥʘʚʯʘʥʥʷ ʥʘ 

ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ɺʅɿ ʨʽʚʝʥʴ ʟʥʘʥʴ ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ, ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʝ 

ʣʠʰʝ ʥʘ ʥʝʤʦʞʣʠʚʦʩʪʽ ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʦʛʦ, ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʣʝ ʡ 

ʥʝʤʦʞʣʠʚʽʩʪʶ ʜʣʷ ʩʪʫʜʝʥʪʘ, ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʠʡ ʰʢʦʣʽ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ï ʚ ʭʦʜʽ ʨʦʟʚôʷʟʘʥʥʷ 

ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʟʘʚʜʘʥʴ, ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʪʦʱʦ. ʇʨʦʙʣʝʤʥʠʡ ʨʽʚʝʥʴ 

ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʫ ɺʅɿ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʫ ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʩʧʨʠʡʤʘʥʥʷ, ʩʘʤʦʤʦʪʠʚʘʮʽʾ, ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ 

ʨʦʟʧʦʜʽʣʫ ʫʚʘʛʠ, ʘʢʪʠʚʽʟʘʮʽʾ ʧʘʤôʷʪʽ ʪʘ ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. ɺʽʜʧʦʚʽʜʥʦ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʢʘʟʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʙʘʟʦʚʠʭ ʟʥʘʥʴ, ʩʬʦʨʤʦʚʘʥʠʭ ʚʤʽʥʴ ʧʦʟʥʘʯʘʻʪʴʩʷ, ʧʝʨʝʜʫʩʽʤ, ʥʘ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ 

ʭʦʜʽ ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʱʦ ʻ, ʷʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʙʘʟʦʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʦʧʘʥʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʟʥʘʥʥʷʤʠ. ɿʥʠʞʫʻʪʴʩʷ ʤʦʪʠʚʘʮʽʷ 

ʪʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʥʘʚʯʘʥʥʷ: ʩʪʫʜʝʥʪ ʧʘʩʠʚʥʦ çʚʽʜʙʫʚʘʻè ʟʘʥʷʪʪʷ, ʘʙʦ ʾʭ ʥʝ ʚʽʜʚʽʜʫʻ. 

ʇʨʦʛʘʣʠʥʠ ʫ ʧʦʧʝʨʝʜʥʽʡ ʩʠʩʪʝʤʽ ʟʥʘʥʴ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʩʪʫʜʝʥʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʜʘʪʢʦʚʦʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʥʘʜʦʣʫʞʝʥʥʷ ʚʽʜʩʫʪʥʽʭ ʥʝ ʣʠʰʝ ʟʥʘʥʴ, 

ʘʣʝ ʡ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ ʚ ʭʦʜʽ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟ ʜʠʩʮʠʧʣʽʥ ʬʽʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ, ʦʩʢʽʣʴʢʠ ʙʝʟ ʮʴʦʛʦ ʩʝʥʩ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ ʚʪʨʘʯʘʻʪʴʩʷ. 

ɺʢʘʟʘʥʝ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʦʣʴʦʚʠʭ ʷʢʦʩʪʝʡ, ʩʘʤʦʢʦʥʪʨʦʣʶ, ʤʦʪʠʚʘʮʽʾ ʜʦ 
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ʦʙʨʘʥʦʛʦ ʬʘʭʫ, ʙʘʞʘʥʥʷ ʙʫʪʠ ʚʢʣʶʯʝʥʠʤ ʫ ʜʽʷʣʴʥʽʩʪʴ. ɺʽʜʩʫʪʥʽʩʪʴ ʩʬʦʨʤʦʚʘʥʦʾ ʫ 

ʶʥʘʢʘ ʩʠʩʪʝʤʠ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʩʴʦʛʦ ʚʢʘʟʘʥʦʛʦ. 

ʆʩʢʽʣʴʢʠ ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʻ ʜʫʞʝ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʩʪʫʜʝʥʪʠ 

ʧʦʯʠʥʘʶʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʠʟʴʢʫ ʷʢʽʩʪʴ ʟʥʘʥʴ. ʉʢʣʘʜʥʽʩʪʴ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʤʦʞʝ ʩʪʠʤʫʣʶʚʘʪʠ ʧʽʜʚʠʱʝʥʫ ʪʨʠʚʦʞʥʽʩʪʴ ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ, ʾʭ ʝʤʦʮʽʡʥʫ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʱʦ ʻ ʧʨʠʯʠʥʘʤʠ ʟʥʠʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʉʪʫʜʝʥʪʠ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʙʘʟʦʚʠʭ ʟʥʘʥʴ, ʥʝʩʬʦʨʤʦʚʘʥʠʤʠ ʚʤʽʥʥʷʤʠ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʤʦʞʫʪʴ ʚʟʘʛʘʣʽ ʟʘʣʠʰʠʪʠ ʥʘʚʯʘʥʥʷ. ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʻ ʘʢʪʠʚʥʝ ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ 

ʩʪʫʜʝʥʪʘ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʟʘʚʜʘʥʴ ʧʨʦʙʣʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʨʦʙʦʪʘ ʚ ʬʽʟʠʯʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʷʭ, ʘʢʪʠʚʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ. 

 

 

 

Расторгуєв Г.Г.  

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 
 

ОСОБИСТІСНО ОРІЄНТОВАНИЙ ПІДХІД ДО ВИВЧЕННЯ УЧНЯМИ 

ЗАГАЛЬНООСВІТНЬОЇ ШКОЛИ ТЕМИ  

«ЕЛЕМЕНТИ ТЕОРІЇ ВІДНОСНОСТІ» 
 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʦʣʷʛʘʻ ʫ ʧʦʙʫʜʦʚʽ ʽ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʤʝʪʦʜʠʢʘ 

ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʯʥʽʚ ʧʨʠ ʚʠʚʯʝʥʽ ʪʝʤʽ çɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ 

ʚʽʜʥʦʩʥʦʩʪʽè ʫ ʟʘʛʘʣʴʥʦ ʦʩʚʽʪʥʽʡ ʰʢʦʣʽ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠʢʘ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʯʥʽʚ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʪʝʤʠ çɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʚʽʜʥʦʩʥʦʩʪʽè ʫ ʟʘʛʘʣʴʥʽʡ ʰʢʦʣʽ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1) ʅʘ  ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʫʪʦʯʥʠʪʠ ʩʫʪʥʽʩʪʴ ʦʩʦʙʠʩʪʽʩʥʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʚ ʰʢʦʣʽ. ɺʠʜʽʣʠʪʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ 

ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʷ, ʷʢʽ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʽ ʚʠʤʽʨʶʚʘʪʠ çɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ 

ʚʽʜʥʦʩʥʦʩʪʽè ʫ ʟʘʛʘʣʴʥʽʡ ʰʢʦʣʽ. 

2) ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦ 

ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʚʽʜʥʦʩʥʦʩʪʽè ʚʠʜʽʣʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʦʙʠʩʪʽʩʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʮʽʣʝʡ, ʟʤʽʩʪʫ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ. 

3) ʉʧʨʦʝʢʪʫʚʘʪʠ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʟ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɽʣʝʤʝʥʪʠ 

ʪʝʦʨʽʾ ʚʽʜʥʦʩʥʦʩʪʽè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

4) ʇʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʘʧʨʦʙʘʮʽʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ.  
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Савкіна Т.С., Войцеховська В.І. 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʥʘʫʢʦʚʦ ï ʪʝʭʥʽʯʥʠʡ 

 ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʣʽʮʝʡ ˉ 16 

 

ПРОБЛЕМИ ІНДИВІДУАЛІЗАЦІЇ В СИСТЕМІ ОСВІТИ 

НА УРОКАХ ФІЗИКИ ТА МАТЕМАТИКИ 

 

ʉʪʝʧʽʥʴ ʥʦʚʠʟʥʠ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʜʣʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ɺʯʠʪʝʣʴ ʚʠʟʥʘʯʘʻ ʮʽʥʥʽʩʪʴ 

ʟʤʽʩʪʫ ʫʨʦʢʫ, ʜʦʧʦʤʘʛʘʻ ʫʯʥʶ ʨʦʟʢʨʠʪʠ ʜʣʷ ʩʝʙʝ ʦʩʦʙʠʩʪʠʡ ʟʤʽʩʪ ʫʯʙʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʘ ʛʦʣʦʚʥʝ, ʚʨʘʭʦʚʫʶʯʠ ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʪʝʡ, ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʜʘʚʘʪʠ ʜʽʪʷʤ 

ʧʝʨʝʣʽʢ ʟʘʚʜʘʥʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʥʴ ʚ ʥʦʚʽʡ ʜʣʷ ʥʠʭ ʩʠʪʫʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʚʪʽʣʶʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʜʠʜʘʢʪʠʢʠ: 

- ʧʨʠʥʮʠʧ ʚʠʭʦʚʫʶʯʦʛʦ ʽ ʨʦʟʚʠʚʘʶʯʦʛʦ ʥʘʚʯʘʥʥʷ; 

- ʥʘʫʢʦʚʦʩʪʽ ʽ ʟʚôʷʟʢʫ ʟ ʧʨʘʢʪʠʢʦʶ; 

- ʥʘʫʢʦʚʦʩʪʽ ʽ ʜʦʩʷʞʥʦʩʪʽ; 

- ʥʘʦʯʥʦʩʪʽ ʽ ʘʙʩʪʨʘʢʪʥʦʩʪʽ; 

- ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ. 

ɺʩʽ ʧʨʠʥʮʠʧʠ ʜʠʜʘʢʪʠʢʠ ʤʽʞ ʩʦʙʦʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ, ʪʦʙʪʦ ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ 

ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʻʜʥʦʩʪʽ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʧʨʠʥʮʠʧʽʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʻʜʥʦʩʪʽ ʧʨʠʥʮʠʧʽʚ ʥʘʚʯʘʥʥʷ ʻ ʘʢʪʠʚʽʟʘʮʽʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʘʙʩʪʨʘʢʪʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʰʣʷʭʦʤ ʚʠʭʦʚʘʥʥʷ, ʦʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ ʽ ʩʧʦʩʦʙʘʤʠ 

ʜʽʷʣʴʥʦʩʪʽ.  

ɺʯʠʪʝʣʴ ʜʘʻ ʟʨʦʟʫʤʽʪʠ ʫʯʥʷʤ, ʱʦ ʚʩʝ ʥʦʚʝ ʧʽʟʥʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ, ʧʦʩʣʽʜʦʚʥʦ, 

ʰʣʷʭʦʤ ʜʦʣʘʥʥʷ ʪʨʫʜʥʦʱʽʚ ʩʧʨʠʡʥʷʪʪʷ, ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʥʝʟʥʘʥʴ ʜʦ ʟʥʘʥʴ, 

ʚʽʜ ʽʜʝʾ ʜʦ ʾʾ ʚʪʽʣʝʥʥʷ ʚ ʞʠʪʪʷ. 

ɯʩʥʫʻ  ʙʘʛʘʪʦ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʠʪʠʥʫ ʽ ʩʘʤʝ ʾʭ ʚʨʘʭʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʚʯʠʪʝʣʶ ʜʦʩʷʛʪʠ ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

ʂʦʞʥʘ ʜʠʪʠʥʘ ʚ ʢʦʣʝʢʪʠʚʽ ʩʧʨʠʡʤʘʻ ʥʦʚʠʡ ʫʯʙʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʦ-ʨʽʟʥʦʤʫ: 

1) ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ ʜʦʤʽʥʫʶʯʦʤʫ ʢʘʥʘʣʫ: 

- ʦʯʘʤʠ (ʚʽʟʫʘʣʠ); 

- ʚʫʭʘʤʠ (ʘʫʜʽʘʣʠ); 

- ʨʫʢʘʤʠ (ʢʽʥʝʩʪʝʪʠʢʠ). 

2) ʟʘ ʪʝʤʧʝʨʘʤʝʥʪʘʤʠ: 

- ʭʦʣʝʨʠʢʠ; 

- ʩʘʥʛʚʽʥʽʢʠ; 

- ʬʣʝʛʤʘʪʠʢʠ; 

- ʤʝʣʘʥʭʦʣʽʢʠ. 

3) ʟʘ ʚʽʢʦʚʠʤ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ; 

4) ʟʘ ʦʩʦʙʠʩʪʽʩʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʚ ʢʦʣʝʢʪʠʚʽ (ʣʽʜʝʨ ʘʙʦ ʘʫʪʩʘʡʜʝʨ); 

5) ʟʘ ʩʪʠʣʝʤ ʤʠʩʣʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʽʡʩʥʶʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʽʪʝʡ ʚ ʥʘʚʯʘʥʥʽ, ʚʯʠʪʝʣʴ ʤʦʞʝ 

ʦʪʨʠʤʘʪʠ ʙʘʞʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʩʚʦʻʾ ʨʦʙʦʪʠ. ʆʩʦʙʠʩʪʽʩʪʴ ʜʠʪʠʥʠ ʮʽʣʽʩʥʘ, ʘ ʪʦʤʫ 

ʩʧʨʠʡʥʷʪʪʷ ʚʯʠʪʝʣʷ ʜʠʪʠʥʠ, ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʘʢʠʤ ʩʘʤʠʤ ʮʽʣʽʩʥʠʤ. ɼʫʞʝ ʯʘʩʪʦ 

ʢʦʥʬʣʽʢʪʠ ʘʙʦ ʥʝʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ  ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ ʚʠʥʠʢʘʶʪʴ ʩʘʤʝ ʥʝʟʥʘʥʥʷ 

ʚʯʠʪʝʣʷʤ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʪʠʥʠ. 
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ɸ. ʅ. ʃʝʦʥʪʴʻʚ ʜʦʚʽʚ, ʱʦ ʟʤʽʩʪ ʜʽʷʣʴʥʦʩʪʽ ʪʦʪʦʞʥʠʡ ʾʾ ʤʦʪʠʚʫ, ʱʦ ʟʤʽʩʪʫ ʥʝʤʦʞʥʘ 

ʥʘʚʯʠʪʠ, ʟʤʽʩʪ ʪʽʣʴʢʠ ʚʠʭʦʚʫʻʪʴʩʷ. ʁʦʛʦ ʥʝʤʦʞʥʘ ʧʦʚʽʜʦʤʠʪʠ, ʚ ʥʴʦʛʦ ʚʪʷʛʫʶʪʴ, ʜʦ 

ʥʴʦʛʦ ʧʽʜʚʦʜʷʪʴ ʦʩʦʙʠʩʪʠʤ ʧʨʠʢʣʘʜʦʤ. ɼʠʪʠʥʘ ʥʝ ʤʦʞʝ ʚʟʷʪʠ ʟʤʽʩʪ, ʚʦʥʘ  ʧʦʚʠʥʥʘ 

ʰʫʢʘʪʠ ʡʦʛʦ. 

ʆʩʦʙʠʩʪʽʩʥʠʡ ʧʽʜʭʽʜ ʜʝʜʘʣʽ ʥʘʧʦʣʝʛʣʠʚʽʰʝ ʩʪʚʝʨʜʞʫʻʪʴʩʷ ʷʢ ʢʣʶʯʦʚʠʡ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʠʥʮʠʧ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʽʜ ʷʢʦʛʦ ʙʘʛʘʪʦ ʚ 

ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʰʢʦʣʷʨʽʚ. 

ʇʦʙʘʯʠʪʠ ʚ ʜʠʪʠʥʽ ʦʩʦʙʠʩʪʽʩʪʴ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ, ʜʦʧʦʤʦʛʪʠ ʾʡ ʨʦʟʚʠʥʫʪʠʩʷ, 

ʥʘʧʨʘʚʠʪʠ ʥʘʙʫʪʽ ʥʘ ʫʨʦʮʽ ʟʥʘʥʥʷ ʽ ʚʤʽʥʥʷ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʚ ʞʠʪʪʷ ï ʦʩʥʦʚʥʘ ʨʦʙʦʪʘ 

ʚʯʠʪʝʣʷ ʚ ʨʦʟʚʠʪʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ. ʉʠʩʪʝʤʘ 

ʦʩʚʽʪʠ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʨʦʟʰʠʨʝʥʥʶ ʦʙôʻʤʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ.  

ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʥʘʚʯʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʪʠ ʬʦʨʤʫʚʘʥʥʶ 

ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ 

ʦʪʨʠʤʘʥʽ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʽ ʥʘʚʧʘʢʠ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʦʪʨʠʤʘʥʠʭ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʜʦ ʟʘʜʘʯ ʟ 

ʬʽʟʠʯʥʠʤ ʟʤʽʩʪʦʤ. ʎʝ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʥʦʚʠʭ, ʛʣʠʙʦʢʠʭ ʽ ʤʽʮʥʠʭ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʜʽʣʷʪʠ ʩʠʩʪʝʤʥʦʩʪʽ ʤʝʪʦʜʽʚ 

ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʬʽʟʠʯʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ 

ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʪʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 

ʢʨʠʪʝʨʽʾ, ʢʦʪʨʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʪʥʽʩʪʴ ʷʚʠʱʘ, ʧʨʦʚʦʜʠʪʠ ʧʘʨʘʣʝʣʴ ʤʽʞ ʛʝʦʤʝʪʨʽʻʶ ʽ 

ʬʽʟʠʢʦʶ.  

ɿʜʽʡʩʥʶʶʯʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʟ ʢʫʨʩʦʤ ʬʽʟʠʢʠ, ʰʣʷʭʦʤ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʟ ʬʽʟʠʯʥʠʤ ʟʤʽʩʪʦʤ, ʤʠ ʟʥʘʡʦʤʠʤʦ ʫʯʥʽʚ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. 

ʆʧʝʨʘʮʽʷ ʜʦʜʘʚʘʥʥʷ ʚʝʢʪʦʨʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʝʣʝʢʪʨʦʩʪʘʪʠʮʽ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ 

ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʩʫʤʠ ʥʘʧʨʫʞʝʥʦʩʪʝʡ ʧʦʣʽʚ ʚ ʧʝʚʥʽʡ ʪʦʯʮʽ ʧʨʦʩʪʦʨʫ, ʩʪʚʦʨʶʚʘʥʠʭ ʟ 

ʙʦʢʫ ʟʘʨʷʜʽʚ q1, q2, q3, . . ., qn, ʱʦ ʣʝʞʘʪʴ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ. 

ʊʘʢ ʷʢ ʢʦʞʝʥ ʟʘʨʷʜ ʩʪʚʦʨʶʻ ʚ ʧʝʚʥʽʡ ʪʦʯʮʽ ʧʨʦʩʪʦʨʫ ʥʘʧʨʫʞʝʥʦʩʪʽ , ʪʦ 

ʧʦʚʥʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ ʚ ʮʽʡ ʪʦʯʮʽ  ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʮʠʭ ʚʝʢʪʦʨʽʚ: 

. 

ʆʧʝʨʘʮʽʷ ʜʦʜʘʚʘʥʥʷ ʪʨʴʦʭ ʥʝʢʦʤʧʣʘʥʘʨʥʠʭ ʚʝʢʪʦʨʽʚ ʟʘ ʧʨʘʚʠʣʦʤ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʝʭʘʥʽʮʽ, ʢʦʣʠ ʤʘʪʝʨʽʘʣʴʥʘ ʪʦʯʢʘ ʨʫʭʘʻʪʴʩʷ ʚ ʧʨʦʩʪʦʨʽ ʟʽ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ  ʽ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ  

ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʚ ʧʨʦʩʪʦʨʽ (  ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʶ 

ʰʚʠʜʢʽʩʪʶ). 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʩʠʤʝʪʨʽʾ ʚʽʜʥʦʩʥʦ ʧʣʦʱʠʥʠ ʧʨʘʚʠʣʴʥʠʭ ʙʘʛʘʪʦʛʨʘʥʥʠʢʽʚ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʚʥʦʛʦ ʦʧʦʨʫ ʧʨʦʚʽʜʥʠʢʽʚ, ʷʢʽ ʟʽʙʨʘʥʽ (ʟ'ʻʜʥʘʥʽ ʦʜʠʥ ʟ 

ʦʜʥʠʤ) ʫ ʚʠʛʣʷʜʽ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʙʘʛʘʪʦʛʨʘʥʥʠʢʘ.  ʊʦʤʫ ʾʭ ʤʦʞʥʘ 

ʚʠʜʘʣʠʪʠ ʽ ʦʧʽʨ ʩʧʨʦʱʝʥʦʾ ʩʭʝʤʠ ʦʙʯʠʩʣʠʪʠ ʣʝʛʰʝ.   

ʇʝʨʝʪʚʦʨʝʥʥʷ ʛʦʤʦʪeʪʽʾ ʬʽʛʫʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʚôʷʟʘʥʽ ʟʘʜʘʯ ʚ ʦʧʪʠʮʽ 

ʢʫʨʩʫ ʬʽʟʠʢʠ. 

ʌʦʨʤʫʣʠ ʦʙʯʠʩʣʝʥʥʷ ʦʙôʻʤʫ ʢʫʣʽ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʢʫʣʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʨʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ ʥʘ ʪʝʧʣʦʚʝ ʨʦʟʰʠʨʝʥʥʷ ʪʚʝʨʜʠʭ ʪʽʣ ʫ ʚʠʛʣʷʜʽ ʢʫʣʽ. ʇʨʠ ʥʘʛʨʽʚʽ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʦʙôʻʤ ʽ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʡʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ.  
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 ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ, ʨʦʟʛʣʷʥʫʪʽ ʟʚôʷʟʢʠ ʬʽʟʠʢʠ ʟ ʛʝʦʤʝʪʨʽʻʶ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʘʤ:  

ʘ) ʥʝ ʧʦʨʫʰʫʶʪʴ ʚʠʢʣʘʜʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʝʤ ʽ ʽʣʶʩʪʨʫʶʪʴ ʧʨʠʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ 

ʤʘʪʝʤʘʪʠʢʠ; 

  ʙ) ʜʦʧʦʤʘʛʘʶʪʴ ʧʦʚʪʦʨʝʥʥʶ ʪʘ ʧʦʛʣʠʙʣʝʥʥʶ ʤʘʪʝʨʽʘʣʫ, ʚʠʚʯʝʥʦʛʦ ʥʘ ʫʨʦʢʘʭ 

ʬʽʟʠʢʠ;   

ʚ) ʟʥʘʡʦʤʠʪʴ ʟ ʜʝʷʢʠʤʠ ʤʝʪʦʜʘʤʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ, ʷʢʽ  ʟʫʩʪʨʽʯʘʶʪʴʩʷ  ʥʘ 

ʧʨʘʢʪʠʮʽ; 

ʛ) ʚʠʨʦʙʣʷʶʪʴ ʚ ʫʯʥʽʚ ʙʽʣʴʰ ʟʘʛʘʣʴʥʽ ʽ ʧʦʛʣʠʙʣʝʥʽ ʧʦʛʣʷʜʠ ʥʘ ʧʨʠʨʦʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʜʘʣʝ ʧʦʻʜʥʘʥʥʷ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʘ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʪʽʣʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ, 

ʟʛʽʜʥʦ ʷʢʠʤ ʚʨʘʭʦʚʫʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʢʦʞʥʦʾ ʜʠʪʠʥʠ. ʆʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʦʜʥʦʯʘʩʥʦ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʽ ʬʽʟʠʢʠ ʩʧʨʠʷʻ ʣʽʢʚʽʜʫʚʘʥʥʶ ʥʝʜʦʣʽʢʽʚ ʚ ʟʥʘʥʥʷʭ 

ʫʯʥʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʠʜʘʢʪʠʯʥʠʡ ʧʨʠʥʮʠʧ ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ ʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʥʘʮʽʣʶʻ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ, ʚʤʽʥʴ, ʥʘʚʠʯʦʢ, 

ʦʮʽʥʦʢ ʽ ʚʽʜʥʦʰʝʥʴ. 

ɺ ʭʦʜʽ ʚʤʽʣʦʛʦ ʧʦʻʜʥʘʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʤʦʞʣʠʚʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʟʘʩʦʙʽʚ, ʧʨʠʡʦʤʽʚ, ʪʝʤʧʫ ʥʘʚʯʘʥʥʷ, 

ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʻ  ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʫʯʥʽʚ, ʩʪʚʦʨʶʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʞʥʦʾ ʜʠʪʠʥʠ, ʧʨʦʷʚʫ ʾʾ ʘʢʪʠʚʥʦʩʪʽ ʚ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ. 
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КОМПЕТЕНТНОСТЕЙ СТАРШОКЛАСНИКІВ 

 

ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʙʘʟʦʚʦʾ ʽ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ 

ʦʩʚʽʯʝʥʦʩʪʽ ʫʯʥʽʚ ʦʩʥʦʚʥʦʾ ʽ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʪʘ ʚʠʤʘʛʘʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʚʠʧʫʩʢʥʠʢʽʚ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʨʷʜʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʇʨʠ ʦʧʘʥʫʚʘʥʥʽ ʫʯʥʷʤʠ 

ʬʽʟʠʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʱʦ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ 

çʇʨʠʨʦʜʦʟʥʘʚʩʪʚʦè, ʯʠʥʥʝ ʤʽʩʮʝ ʚʽʜʚʦʜʠʪʴʩʷ ʬʦʨʤʫʚʘʥʥʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʪʘʢ ʷʢ ʬʽʟʠʢʘ ʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʥʘʫʢʦʶ. ʉʘʤʝ ʮʷ ʦʩʦʙʣʠʚʽʩʪʴ 

ʜʘʥʦʾ ʥʘʫʢʠ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʬʦʨʤʫʚʘʪʠ ʫ ʰʢʦʣʷʨʽʚ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ ʧʨʝʜʤʝʪʥʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟ ʬʽʟʠʢʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʩʪʘʻ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 
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ʢʨʠʪʝʨʽʻʤ ʽʩʪʠʥʥʦʩʪʽ ʥʘʫʢʦʚʠʭ ʪʝʦʨʽʡ ʪʘ ʧʦʥʷʪʴ. ʊʦʤʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʪʘ ʦʩʚʽʪʠ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʩʫʙôʻʢʪʽʚ ʥʘʚʯʘʥʥʷ. 

ʇʨʦʙʣʝʤʦʶ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʨʦʟʨʦʙʢʦʶ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʩʠʩʪʝʤʠ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ, ʬʨʦʥʪʘʣʴʥʠʭ ʽ ʜʦʤʘʰʥʽʭ ʜʦʩʣʽʜʽʚ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ, ʬʨʦʥʪʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʘ ʬʽʟʠʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ 

ʟʘʡʤʘʣʠʩʷ ʇ.ʉ. ɸʪʘʤʘʥʯʫʢ, ʉ.ʇ. ɺʝʣʠʯʢʦ, ɺ.ʇ. ɺʦʚʢʦʪʨʫʙ, ɯ.ʉ. ɺʦʡʪʦʚʠʯ, 

ɺ.ʇ. ʉʝʨʛʽʻʥʢʦ, ɯ.ɸ. ʉʣʽʧʫʭʽʥʘ, ʆ.ʄ. ʊʨʠʬʦʥʦʚʘ, ʄ.ɯ. ʐʫʪ ʪʘ ʽʥ. ɸʣʝ ʪʘʢ ʷʢ ʨʦʟʚʠʪʦʢ 

ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʨʽʤʢʠʤʠ ʟʤʽʥʘʤʠ, ʪʦ ʡ 

ʰʢʽʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟʘʟʥʘʻ ʨʷʜʫ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʴ. ʊʦʤʫ ʤʠ 

ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʢʦʤʧʣʝʢʪʠ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʰʢʦʣʷʨʽʚ ʫ 

ʩʫʯʘʩʥʠʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʣʝʢʪʽʚ 

ʟ ʬʽʟʠʢʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʘʥʘʣʽʟ ʪʝʦʨʝʪʠʯʥʠʭ ʜʞʝʨʝʣ ʟ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʚʠʚʯʝʥʥʷ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ, 

ʧʦʩʪʘʥʦʚʢʘ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʰʢʽʣʴʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʩʫʯʘʩʥʠʤʠ 

ʢʦʤʧʣʝʢʪʘʤʠ ʧʨʠʣʘʜʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

ʃʘʙʦʨʘʪʦʨʽʾ ʜʠʜʘʢʪʠʢʠ ʬʽʟʠʢʠ ɯʥʩʪʠʪʫʪʫ ʧʝʜʘʛʦʛʽʢʠ ʅɸʇʅ ʋʢʨʘʾʥʠ ʫ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɺʠʥʥʠʯʝʥʢʘ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʛʦʜʠ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚʽʜ 20 ʯʝʨʚʥʷ 2012 ʨʦʢʫ). 

ɸʥʘʣʽʟ ʚʠʤʦʛ ɼʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʙʘʟʦʚʦʾ ʽ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʪʘ 

ʧʝʨʝʜʦʚʦʾ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʦʢʨʝʩʣʝʥʦʾ ʧʨʦʙʣʝʤʠ ʜʘʚ ʥʘʤ ʟʤʦʛʫ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʜʫʤʢʫ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʟʘʩʦʙʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʣʝʢʪʽʚ ʟ ʬʽʟʠʢʠ ʚʢʣʶʯʘʻ: ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ, 

ʘʢʘʜʝʤʽʯʥʦʛʦ ʯʠ ʧʨʦʬʽʣʴʥʦʛʦ ʨʽʚʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ; ʫʩʚʽʜʦʤʣʝʥʝ ʨʦʟʫʤʽʥʥʷ ʽ ʧʨʘʢʪʠʯʥʫ 

ʟʜʘʪʥʽʩʪʴ ʜʽʷʪʠ ʫ ʥʘʧʨʷʤʢʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʥʘʥʴ ʫ ʙʝʟʧʦʩʝʨʝʜʥʶ ʚʠʨʦʙʥʠʯʫ ʩʠʣʫ; 

ʟʥʘʥʥʷ ʷʢ ʜʽʷʪʠ ʪʘ ʫʤʽʥʥʷ ʧʨʘʢʪʠʯʥʦ ʡ ʦʧʝʨʘʪʠʚʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʟʥʘʥʥʷ ʜʦ ʢʦʥʢʨʝʪʥʠʭ 

ʩʠʪʫʘʮʽʡ; ʟʥʘʥʥʷ ʮʽʥʥʦʩʪʝʡ ʷʢ ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʩʧʦʩʦʙʫ ʩʧʨʠʡʥʷʪʪʷ ʡ ʞʠʪʪʷ ʚ 

ʩʦʮʽʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ɿʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʥʷʪʪʷ çʢʦʤʧʝʪʝʥʪʥʽʩʪʴè ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ 

ʷʢ ʽʥʪʝʛʨʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ ʤʦʪʠʚʘʮʽʡʥʦʛʦ, ʮʽʣʴʦʚʦʛʦ, ʦʨʽʻʥʪʘʮʽʡʥʦʛʦ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ, ʢʦʥʪʨʦʣʴʥʦʛʦ ʪʘ ʦʮʽʥʦʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʟʘʩʦʙʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʣʝʢʪʽʚ ʟ ʬʽʟʠʢʠ ʤʠ ʚʢʣʶʯʘʻʤʦ: ɯ -

 ʫʟʘʛʘʣʴʥʝʥʥʷ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʬʽʟʠʢʠ ʪʘ 

ʽʥʪʝʛʨʘʮʽʶ ʜʦ ʥʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʙʘʟʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʜʦʙʫʪʢʽʚ ʫʢʨʘʾʥʩʴʢʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʰʢʦʣʠ ʪʘ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʟʜʦʙʫʪʢʽʚ; ɯɯ - ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʨʦʟʨʦʙʣʝʥʦʾ ʚ ʋʢʨʘʾʥʽ ʩʪʨʘʪʝʛʽʾ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤ ʟ ʬʽʟʠʢʠ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʧʦʢʣʘʜʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ; ɯɯɯ - ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʟʘʩʦʙʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʣʝʢʪʽʚ ʟ ʬʽʟʠʢʠ ʪʘ 

ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʾ ʤʝʪʦʜʠʢʠ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ; ɯV -

 ʦʙˇʨʫʥʪʦʚʘʥʝ ʪʘ ʘʧʨʦʙʦʚʘʥʝ ʫʟʛʦʜʞʝʥʥʷ ʟʤʽʩʪʫ ʨʽʚʥʝʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʬʽʟʠʯʥʦʾ ʦʩʚʽʪʠ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 
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ʟ ʩʫʯʘʩʥʠʤʠ ʢʦʤʧʣʝʢʪʘʤʠ ʟ ʬʽʟʠʢʠ, ʷʢʽ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʪʨʝʙʠ ʫʯʥʽʚ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʞʠʪʪʷ ʫ ʨʠʥʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʷʢ ʥʘʙʫʪʦʛʦ ʫʯʥʷʤʠ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʜʦʩʚʽʜʫ ʩʧʝʮʠʬʽʯʥʦʾ ʜʣʷ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʘ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʽʟ 

ʟʘʩʚʦʻʥʥʷʤ, ʨʦʟʫʤʽʥʥʷʤ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʚʠʭ ʟʥʘʥʴ ʤʠ ʜʦʩʣʽʜʠʣʠ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʣʝʢʪʽʚ ʬʽʟʠʯʥʦʛʦ ʢʘʙʽʥʝʪʫ ʟ ʬʽʟʠʢʠ. ɼʦ ʥʠʭ 

ʤʠ ʚʽʜʥʝʩʣʠ: 1) ʥʘʙʽʨ ʧʨʠʣʘʜʽʚ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʢʦʤʧʘʥʽʾ PHYWE; 2) ʬʽʟʠʯʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʽʚ ʟ ʤʝʭʘʥʽʢʠ; 3) ʥʘʙʽʨ ʜʣʷ ʬʨʦʥʪʘʣʴʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʦʧʪʠʢʠ; 4) ʥʘʙʽʨ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʦʧʪʠʢʠ; 

5) ʥʘʙʽʨ ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʦʣʝʢʫʣʷʨʥʦʾ ʬʽʟʠʢʠ ʪʘ ʪʝʨʤʦʜʠʥʘʤʽʢʠ; 6) ʥʘʙʽʨ ʟ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ çʐʢʦʣʷʨè; 7) ʩʠʩʪʝʤʘ çʂʦʙʨʘè. 

ɺʢʘʟʘʥʽ ʢʦʤʧʣʝʢʪʠ ʜʘʶʪʴ ʟʤʦʛʫ ʟʜʽʡʩʥʠʪʠ ʚ ʧʦʚʥʽʡ ʤʽʨʽ, ʟʛʽʜʥʦ ɼʝʨʞʘʚʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʙʘʟʦʚʦʾ ʽ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʬʽʟʠʢʠ 

ʧʦʩʪʘʥʦʚʢʫ ʩʠʩʪʝʤʠ ʜʝʤʦʥʩʪʨʘʮʽʡ ʟ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʬʽʟʠʢʠ ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ. 

ʈʦʟʨʦʙʣʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʥʘʙʦʨʘʤʠ ʪʘ ʩʪʚʦʨʝʥʝ ʤʝʪʦʜʠʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: ʧʽʟʥʘʚʘʣʴʥʦ-

ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ, ʜʽʘʛʥʦʩʪʠʯʥʫ, ʧʨʦʛʥʦʩʪʠʯʥʫ, ʽʥʬʦʨʤʘʮʽʡʥʫ, ʘʥʘʣʽʪʠʯʥʫ, 

ʜʦʩʣʽʜʥʠʮʴʢʫ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ 

ʬʽʟʠʢʠ ʥʘʤʠ ʜʦ ʦʩʥʦʚʥʠʭ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʩʚʦʻʥʥʷ ʧʽʟʥʘʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʢʘʟʘʥʠʤʠ ʚʠʱʝ ʥʘʙʦʨʘʤʠ ʧʨʠʣʘʜʽʚ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʚʽʜʥʝʩʝʥʦ: 

ʫʩʚʽʜʦʤʣʝʥʽʩʪʴ, ʧʨʠʩʪʨʘʩʥʽʩʪʴ, ʩʪʝʨʝʦʪʠʧʥʽʩʪʴ. 

ɺʢʘʟʘʥʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʛʘʥʽʯʥʦ ʧʝʨʝʭʦʜʷʪʴ ʫ ʢʽʣʴʢʽʩʥʽ ʫ ʬʦʨʤʽ ʨʦʙʦʪʠ ʟ 

ʥʘʙʦʨʘʤʠ ʧʨʠʣʘʜʽʚ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʝʬʝʢʪʠʚʥʦ ʬʦʨʤʫʶʪʴʩʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɿʦʢʨʝʤʘ, ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʻ ʥʘʙʦʨʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ, ʬʨʦʥʪʘʣʴʥʦʛʦ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʘ ʭʚʠʣʴʦʚʦʾ ʦʧʪʠʢʠ. 

ʊʘʢʽ ʥʘʙʦʨʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʠʪʠ 28 ʬʨʦʥʪʘʣʴʥʠʭ ʪʘ 19 ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʛʝʦʤʝʪʨʠʯʥʦʾ ʦʧʪʠʢʠ ʪʘ ʾʭ ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʦʥʠ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʜʽʷʣʴʥʽʩʥʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʦʩʦʙʠʩʪʦʩʪʽ. ʄʠ 

ʚʠʜʽʣʠʣʠ ʧʦʥʷʪʪʷ ʧʘʨʘʤʝʪʨʽʚ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ çʟʨʘʟʢʘʤʠè ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʫʙôʻʢʪʘ ʥʘʚʯʘʥʥʷ: ʨʦʟʫʤʽʥʥʷ ʛʦʣʦʚʥʦʾ ʽʜʝʾ, ʱʦ ʟʘʢʣʘʜʝʥʘ ʫ ʢʦʞʥʦʤʫ ʝʣʝʤʝʥʪʽ ʥʘʙʦʨʫ 

ʟ ʦʧʪʠʢʠ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʟʤʽʩʪʫ ʢʦʥʢʨʝʪʥʠʭ ʧʦʥʷʪʴ; ʧʦʚʥʝ ʚʦʣʦʜʽʥʥʷ 

ʟʥʘʥʥʷʤʠ ʧʦʩʪʘʥʦʚʢʠ ʜʦʩʣʽʜʫ ʷʢ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʘ ʘʢʪʠʚʥʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʥʴʦʤʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʟʥʘʪʴ ʟ ʪʝʤʠ; ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʪʚʦʨʯʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʟ ʦʧʪʠʢʠ ʚ 

ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʚôʷʟʢʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʯʝʨʝʟ ʧʨʠʟʤʫ ʜʽʷʣʴʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʟʜʦʙʫʪʪʷ ʜʦʩʚʽʜʫ 

ʚʠʢʦʥʘʥʥʷ, ʥʘʩʘʤʧʝʨʝʜ ʪʘʢʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʜʽʡ ʷʢ ʥʘʚʯʘʣʴʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘʥʘʣʽʟ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʩʫʥʝʥʥʷ ʛʽʧʦʪʝʟʠ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʝʤʧʽʨʠʯʥʠʭ 

ʬʘʢʪʽʚ ʪʘ ʽʥ. 
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ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʙʦʨʽʚ ʟ ʦʧʪʠʢʠ, ʥʘʙʦʨʠ ʟ ʤʝʭʘʥʽʢʠ (ʢʽʥʝʤʘʪʠʢʘ, ʜʠʥʘʤʽʢʘ), 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʬʽʟʠʢʠ, ʝʣʝʢʪʨʠʢʠ, ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ ʤʘʶʪʴ ʨʽʚʥʦʟʥʘʯʥʠʡ ʷʢʽʩʥʦʤʫ 

ʢʽʣʴʢʽʩʥʠʡ ʭʘʨʘʢʪʝʨ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʩʪʨʦʾ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʪʝʭʥʽʢʠ ʪʠʧʫ çʂʦʙʨʘè. ʊʘʢʽ ʧʨʠʩʪʨʦʾ ʚʠʢʦʥʫʶʪʴ ʷʢ ʦʙʯʠʩʣʶʚʘʣʴʥʫ, ʪʘʢ ʽ ʛʨʘʬʽʯʥʫ, 

ʩʪʘʪʠʩʪʠʯʥʫ, ʥʘʦʯʥʫ, ʤʦʜʝʣʶʶʯʫ ʬʫʥʢʮʽʾ. 

ʆʪʞʝ, ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʥʘʙʦʨʠ ʧʨʠʣʘʜʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʬʽʟʠʢʠ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. ʄʠ ʟʜʽʡʩʥʠʣʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʥʘʙʦʨʽʚ ʟʘ ʬʦʨʤʦʶ ʧʨʠʟʥʘʯʝʥʥʷ 

ʜʦʩʣʽʜʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʦʢʨʝʩʣʠʣʠ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʩʫʯʘʩʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʪʽʚ ʟ ʬʽʟʠʢʠ, ʟôʷʩʫʚʘʣʠ ʩʫʪʴ ʧʦʥʷʪʪʷ çʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽè, 

ʚʠʟʥʘʯʠʣʠ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ɿʅɿ ʪʘ ʚʠʜʽʣʠʣʠ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ 

ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʟʘʩʦʙʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʣʝʢʪʽʚ ʟ ʬʽʟʠʢʠ. 

ɺʢʘʟʘʥʽ ʥʘʙʦʨʠ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ. ʊʦʤʫ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʚʘʨʪʦ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʪʽʚ ʟ ʬʽʟʠʢʠ. 
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У ПРОЦЕСІ ВИКОНАННЯ КВАЛІФІКАЦІЙНИХ РОБІТ 

 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʠʭ, ʜʠʧʣʦʤʥʠʭ ʽ ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʨʦʙʽʪ ʚʽʜʢʨʠʚʘʶʪʴʩʷ 

ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʦʢʨʝʤʠʭ ʧʠʪʘʥʴ ʩʫʯʘʩʥʦʾ 

ʬʽʟʠʢʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ. ɺʠʙʽʨ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʜʝʥʪʘ 

ʧʦʚô̫ ʟʘʥʠʡ ʟ ʢʦʣʦʤ ʽʥʪʝʨʝʩʽʚ ʥʘʫʢʦʚʦʛʦ ʢʝʨʽʚʥʠʢʘ. ʅʘ ʢʘʬʝʜʨʽ ʬʽʟʠʢʠ ʪʘ ʄʅʌ  

ʉʫʤɼʇʋ ʽʤ. ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ ʚʧʨʦʜʦʚʞ ʙʽʣʴʰʝ ʪʨʴʦʭ ʜʝʩʷʪʠʣʽʪʴ ʩʢʣʘʣʠʩʷ ʪʨʘʜʠʮʽʾ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 
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ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʪʦʥʢʠʭ ʤʝʪʘʣʝʚʠʭ ʧʣʽʚʦʢ, ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽ  ʚʽʜʥʦʩʷʪʴ ʜʦ  2-D 

ʥʘʥʦʦʙôʻʢʪʽʚ  ï ʪʘʢʠʭ, ʱʦ ʤʘʶʪʴ ʦʜʠʥ ʥʘʥʦʨʦʟʤʽʨ ï ʪʦʚʱʠʥʫ,  ʘ ʜʚʘ ʽʥʰʠʭ  ʻ 

ʤʘʢʨʦʩʢʦʧʽʯʥʠʤʠ. 

 ɼʨʫʛʫ ʧʦʣʦʚʠʥʫ XX ʽ ʧʦʯʘʪʦʢ ʍʍɯ ʩʪ. ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʝʨʦʶ ʤʽʢʨʦ- ʪʘ 

ʥʘʥʦʝʣʝʢʪʨʦʥʽʢʠ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʫ ʩʚʽʪʽ ʚʽʜʙʫʣʘʩʷ ʪʝʭʥʦʣʦʛʽʯʥʘ ʨʝʚʦʣʶʮʽ,̫ ʱʦ ʟʫʤʦʚʠʣʘ 

ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʦʷʚʫ ʩʧʽʥʪʨʦʥʽʢʠ.  ɿʘʚʜʘʥʥʷʤ 

ʩʧʽʥʪʨʦʥʽʢʠ (ʩʧʽʥʦʚʦʾ ʝʣʝʢʪʨʦʥʽʢʠ, ʘʙʦ ʤʘʛʥʝʪʦʝʣʝʢʪʨʦʥʽʢʠ) ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʠʣʘʜʽʚ, ʚ 

ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʷʢʠʭ ʧʦʢʣʘʜʝʥʽ ʚʣʘʩʪʠʚʦʩʪ ̔ʝʣʝʢʪʨʦʥʥʠʭ ʩʧʽʥʽʚ. ʎʝ ʥʦʚʝ ʧʦʣʝ ʥʘʫʢʠ ʡ 

ʪʝʭʥʦʣʦʛʽʡ, ʥʘ ʷʢʦʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʷʢ ʟʘʨʷʜ, ʪʘʢ ʽ ʩʧʽʥ ʝʣʝʢʪʨʦʥʘ [1]. ʇʦʯʘʪʦʢ ʥʦʚʦʾ ʝʣʝʢʪʨʦʥʽʢʠ, ʷʢʘ ʟʘʩʥʦʚʘ ʥʘ ʬʽʟʠʯʥʠʭ 

ʝʬʝʢʪʘʭ, ʟʫʤʦʚʣʝʥʠʭ ʩʧʽʥʦʤ, ʚʽʜʥʦʩʷʪʴ ʜʦ 1988 ʨ., ʢʦʣʠ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʷʚʠʱʝ 

ʛʽʛʘʥʪʩʴʢʦʛʦ ʤʘʛʥʝʪʦʦʧʦʨʫ (ɻʄʆ). ɸ. ʌʝʨʪ ʽ ʇ. ɻʨʶʥʙʝʨʛ (ʚʯʝʥʽ ʷʢʽ ʡʦʛʦ ʚʽʜʢʨʠʣʠ)  

ʩʬʦʨʤʫʣʶʚʘʣʠ ʚʠʟʥʘʯʝʥʥʷ ʛʽʛʘʥʪʩʴʢʦʛʦ ʤʘʛʥʝʪʦʦʧʦʨʫ ʷʢ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʽʯʥʦʛʦ 

ʝʬʝʢʪʫ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʤʝʪʘʣʝʚʠʭ ʧʣʽʚʢʘʭ ʟ ʧʦʩʣʽʜʦʚʥʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʽ 

ʧʨʦʚʽʜʥʠʭ ʥʝʤʘʛʥʽʪʥʠʭ ʰʘʨʽʚ ʽ ʧʦʣʷʛʘʻ ʫ ʟʥʘʯʥʽʡ ʟʤʽʥʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʪʘʢʠʭ 

ʩʪʨʫʢʪʫʨ ʧʨʠ ʟʤʽʥʽ ʚʟʘʻʤʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʩʫʩʽʜʥʽʭ ʤʘʛʥʽʪʥʠʭ ʰʘʨʽʚ ʧʽʜ 

ʜʽʻʶ ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɺ ʦʩʥʦʚʽ ʝʬʝʢʪʫ, ʷʢ ʚʠʷʚʠʣʦʩʷ, ʣʝʞʠʪʴ ʨʦʟʩʽʷʥʥʷ 

ʝʣʝʢʪʨʦʥʽʚ, ʷʢʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ ʩʧʽʥʫ [2].  ʋ 2007 ʨ. ʟʘ ʮʝ ʥʝʡʤʦʚʽʨʥʝ ʚʽʜʢʨʠʪʪʷ 

ɸ. ʌʝʨʪ ʽ ʇ. ɻʨʶʥʙʝʨʛ ʦʜʝʨʞʘʣʠ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʟ ʬʽʟʠʢʠ. ʅʦʙʝʣʽʚʩʴʢʠʡ ʢʦʤʽʪʝʪ 

ʦʩʦʙʣʠʚʦ ʧʽʜʢʨʝʩʣʠʚ ʟʥʘʯʫʱʽʩʪʴ ʾʭʥʴʦʾ ʨʦʙʦʪʠ: çɺʽʜʢʨʠʪʪʷ ʛʽʛʘʥʪʩʴʢʦʛʦ ʤʘʛʥʝʪʦʦʧʦʨʫ 

ʚʽʜʯʠʥʠʣʦ ʜʚʝʨʽ ʜʦ ʙʝʟʣʽʯʽ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ɯʩʪʦʨʽʷ 

ʝʬʝʢʪʫ ɻʄʆ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʻ, ʷʢ ʘʙʩʦʣʶʪʥʦ ʥʝʩʧʦʜʽʚʘʥʝ ʥʘʫʢʦʚʝ ʚʽʜʢʨʠʪʪʷ ʤʦʞʝ 

ʜʘʪʠ ʧʦʰʪʦʚʭ ʜʦ ʨʦʟʚʠʪʢʫ ʟʦʚʩʽʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʦʤʝʨʮʽʡʥʠʭ 

ʧʨʦʜʫʢʪʽʚè [3]. ʅʠʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɻʄʆ-ʝʣʝʤʝʥʪʽʚ 

ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʟʦʢʨʝʤʘ ʡ ʚ ʋʢʨʘʾʥʽ. ʈʦʟʨʦʙʣʝʥʦ 

ʢʽʣʴʢʘ ʢʦʥʬʽʛʫʨʘʮʽʡ ʩʠʩʪʝʤ ʟ ɻʄʆ: ʙʘʛʘʪʦʰʘʨʦʚʽ ʩʪʨʫʢʪʫʨʠ, ʩʧʽʥʦʚʽ ʢʣʘʧʘʥʠ, 

ʛʨʘʥʫʣʴʦʚʘʥ ̔ʩʧʣʘʚʠ. 

 ɺʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨ ʟʽ ʩʧʽʥ-ʟʘʣʝʞʥʠʤ ʨʦʟʩʽʶʚʘʥʥʷʤ 

ʝʣʝʢʪʨʦʥʽʚ ʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʷʩʥʶʻ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʪʘʢʠʭ ʧʨʠʣʘʜʦʚʠʭ ʧʣʽʚʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ.  

ʋ ʣʘʙʦʨʘʪʦʨʽʾ ʬʽʟʠʢʠ ʪʦʥʢʠʭ ʧʣʽʚʦʢ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʪʘ ʄʅʌ  ʻ ʤʦʞʣʠʚʽʪʴ 

ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʜʘʥʦʛʦ ʥʘʧʨʷʤʢʫ. ʅʘ ʩʴʦʛʦʜʥʽ ʧʨʦʚʦʜʷʪʴʩʷ   

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥ ̔ ʜʦʩʣʽʜʞʝʥʥʽ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨ ʩʧʽʥ-ʚʝʥʪʠʣʴʥʦʛʦ 

ʪʠʧʫ ʥʘ ʦʩʥʦʚʽ ʩʧʣʘʚʫ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʝʪʘʣʽʚ ʽ ʥʝʤʘʛʥʽʪʥʠʭ ʧʨʦʰʘʨʢʽʚ ʟ ʤʽʜʽ ʯʠ ʩʨʽʙʣʘ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʨʠʤʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ.  

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪ ʦʟʥʘʡʦʤʣʶʻʪʴʩʷ ʟ ʤʝʪʦʜʠʢʦʶ 

ʩʪʚʦʨʝʥʥʷ ʧʣʽʚʢʦʚʠʭ ʟʨʘʟʢʽʚ, ʜʦʩʣʽʜʞʝʥʥʷʤ ʾʭ ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʬʘʟʦʚʦʛʦ 

ʩʢʣʘʜʫ ʽ ʜʠʬʫʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʠʭ, ʬʦʨʤʫʻ ʥʘʚʠʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʱʦʜʦ ʝʣʝʢʪʨʦʧʦʚʽʜʥʦʩʪʽ ʡ ʤʘʛʥʽʪʦʨʝʟʠʩʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɼʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ - ʮʝ ʙʝʟʮʽʥʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʩʫʯʘʩʥʦʶ  ʪʝʭʥʽʢʦʶ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʽ ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ 

ʟʜʽʙʥʦʩʪʝʡ. ɼʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʤʦʣʦʜʦʛʦ ʚʯʝʥʦʛʦ ï ʮʝ ʧʝʨʰʠʡ ʜʦʩʚʽʜ ʥʘʫʢʦʚʦʾ  ʨʦʙʦʪʠ. 

ɯ ʥʽʷʢʽ ʣʝʢʮʽʡʥʽ ʯʠ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʥʝ ʜʘʶʪʴ  ʽ ʯʘʩʪʠʥʠ ʪʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, 

ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʚʣʘʩʥʠʤʠ ʨʫʢʘʤʠ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

СУЧАСНА ФІЗИКА ЯК ЗАСІБ ФОРМУВАННЯ СВІТОГЛЯДУ УЧНІВ 
 

 ʋ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʯʘʩ ʚʽʜ ʯʘʩʫ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʣʦʤʥʽ ʝʪʘʧʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴ 

ʥʘʫʢʦʚʠʤʠ ʨʝʚʦʣʶʮʽʷʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʭʽʜ ʥʘ ʷʢʽʩʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ 

ʟʥʘʥʴ, ʽ,  ʧʨʠ ʮʴʦʤʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʘʜʠʢʘʣʴʥʘ ʟʤʽʥʘ  ʙʘʯʝʥʥʷ ʩʚʽʪʫ -  ʡʦʛʦ ʥʘʫʢʦʚʦʾ 

ʢʘʨʪʠʥʠ. ɰʾ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʻ ʬʽʟʠʯʥʘ ʢʘʨʪʠʥʘ ʩʚʽʪʫ. ʌʽʟʠʢʘ ʷʢ ʥʘʫʢʘ,  ʚʠʩʪʫʧʘʻ 

ʜʣʷ ʣʶʜʠʥʠ ʚʘʞʣʠʚʠʤ ʧʦʪʫʞʥʠʤ ʜʞʝʨʝʣʦʤ ʟʥʘʥʴ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, ʚʦʥʘ ʻ  

ʦʩʥʦʚʦʶ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʽ ʚʥʦʩʠʪʴ ʩʫʪʪʻʚʠʡ ʚʢʣʘʜ ʫ ʨʦʟʚʠʪʦʢ ʜʫʭʦʚʥʦʛʦ 

ʦʙʣʠʯʯʷ ʣʶʜʩʪʚʘ, ʬʦʨʤʫʻ ʡʦʛʦ ʩʚʽʪʦʛʣʷʜ, ʚʯʠʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʰʢʘʣʽ ʢʫʣʴʪʫʨʥʠʭ 

ʮʽʥʥʦʩʪʝʡ. ɸʚʪʦʨʠʪʝʪ ʥʘʫʢʠ ʫ ʚʩʽ ʯʘʩʠ ʙʫʚ ʧʦʪʫʞʥʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʧʦʛʣʷʜʽʚ ʣʶʜʠʥʠ ʥʘ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ. ʌʽʟʠʢʘ ʙʫʣʘ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰ 

ʨʦʟʚʠʥʝʥʦʶ ʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʶ ʧʨʠʨʦʜʥʠʯʦʶ ʥʘʫʢʦʶ. ʉʫʯʘʩʥʘ ʥʘʫʢʦʚʘ  ʢʘʨʪʠʥʘ 

ʩʚʽʪʫ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ, ʙʘʟʫʻʪʴʩʷ ʩʘʤʝ ʥʘ ʾʾ ʜʦʩʷʛʥʝʥʥʷʭ, ʘ ʨʦʟʚʠʪʦʢ ʩʘʤʦʾ ʬʽʟʠʢʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʙʫʜʦʚʦʶ ʬʽʟʠʯʥʠʭ ʢʘʨʪʠʥ ʩʚʽʪʫ, ʱʦ ʟʤʽʥʶʶʪʴ ʦʜʥʘ 

ʦʜʥʫ.  

 ʇʨʠ ʧʦʩʪʽʡʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʬʘʢʪʽʚ ʢʘʨʪʠʥʘ ʩʚʽʪʫ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. ɯʟ ʾʾ ʟʤʽʥʦʶ  ʧʦʯʠʥʘʻʪʴʩʷ ʥʦʚʠʡ ʝʪʘʧ ʚ ʨʦʟʚʠʪʢʫ ʬʽʟʠʢʠ ʟ 

ʽʥʰʦʶ ʩʠʩʪʝʤʦʶ ʧʦʯʘʪʢʦʚʠʭ ʫʷʚʣʝʥʴ, ʧʨʠʥʮʠʧʽʚ, ʛʽʧʦʪʝʟ ʽ ʩʪʠʣʶ ʤʠʩʣʝʥʥʷ, ʪʦʙʪʦ 

ʽʥʰʦʶ ʧʘʨʘʜʠʛʤʦʶ.  

ʉʪʘʥʦʚʣʝʥʥʷ ʬʽʟʠʯʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ ʪʘ ʾʾ ʟʤʽʥʘ ʟʘʚʞʜʠ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʧʝʨʝʛʣʷʜʦʤ 

ʫʷʚʣʝʥʴ ʧʨʦ ʧʨʦʩʪʽʨ ʽ ʯʘʩ, ʝʣʝʤʝʥʪʘʨʥʽ ʯʘʩʪʠʥʢʠ, ʟ ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʘ ʤʘʪʝʨʽʷ, ʪʘ 

ʚʟʘʻʤʦʜʽʾ, ʷʢʽ ʦʙôʻʜʥʫʶʪʴ ʮʽ ʯʘʩʪʠʥʢʠ ʫ ʻʜʠʥʝ ʮʽʣʝ.  

ʅʘ ʧʨʠʢʽʥʮʽ  ʍɯʍ ʩʪ.  ʽ  ʥʘ ʧʦʯʘʪʢʫ ʍʍ (ʧʝʨʰʽ ʪʨʠ ʜʝʩʷʪʠʣʽʪʪʷ) ʫ ʬʽʟʠʮʽ ʚʽʜʙʫʣʠʩʷ 

ʨʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ ʽ ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʮʽʣʘ ʥʠʟʢʘ ʜʠʚʦʚʦʞʥʠʭ ʚʽʜʢʨʠʪʪʽʚ, ʷʢʽ ʚʧʣʠʥʫʣʠ ʥʘ 

ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ. ʇʦʷʚʘ ʢʚʘʥʪʦʚʦʾ ʪʝʦʨʽʾ ʽ ʢʚʘʥʪʦʚʦʾ ʤʝʭʘʥʽʢʠ, ʩʧʝʮʽʘʣʴʥʘ ʪʝʦʨʽʷ 

ʚʽʜʥʦʩʥʦʩʪʽ ï ʮʝ  ʚʞʝ ʩʫʯʘʩʥʘ ʬʽʟʠʢʘ. ʍʦʯʘ  ʧʦʥʷʪʪʷ ʩʫʯʘʩʥʘ ʬʽʟʠʢʘ ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ ʚ 

ʜʚʦʭ ʽʥʪʝʨʧʨʠʪʘʮʽʷʭ. ʇʝʨʰʘ ï ʪʘ , ʱʦ  ʥʘʨʦʜʠʣʘʩʷ ʥʘ ʨʫʙʝʞʽ ʍɯʍ - ʍʍ ʩʪ., ʦʩʥʦʚʥʽ ʽʜʝʾ 

ï ʢʚʘʥʪʦʚʽ, ʨʝʣʷʪʠʚʽʩʪʩʴʢʽ ʽ ʩʪʘʪʠʩʪʠʯʥʽ. ʗʢʨʘʟ ʚʦʥʠ ʽ ʩʢʣʘʜʘʶʪʴ ʩʫʪʴ ʢʚʘʥʪʦʚʦ-

ʧʦʣʴʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, ʷʢʘ ʧʨʠʡʰʣʘ ʥʘ ʟʤʽʥʫ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʤ ʫʷʚʣʝʥʥʷʤ.  ɼʨʫʛʘ 

ï ʩʫʯʘʩʥʘ ʬʽʟʠʢʘ ʢʽʥʮʷ ʍʍ ï ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ɼʣʷ ʮʽʻʾ ʬʽʟʠʢʠ ʭʘʨʘʢʪʝʨʥʘ  ʻʜʥʽʩʪʴ 

ʧʽʜʭʦʜʽʚ ʜʦ ʤʘʢʨʦʬʽʟʠʢʠ, ʤʽʢʨʦʬʽʟʠʢʠ ʽ ʤʝʛʘʬʽʟʠʢʠ ʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʘ ʟʤʽʥʘ 

ʬʽʟʠʯʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ.  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʦʩʪʘʥʥʽʭ ʜʦʩʷʛʥʝʥʴ ʬʽʟʠʢʠ  ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʣʶʜʩʪʚʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʨʦʟʽ ʯʝʨʛʦʚʦʾ ʟʤʽʥʠ ʥʘʫʢʦʚʦʾ ʧʘʨʘʜʠʛʤʠ.  
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ʌ̔ ʟʠʢʘ ʷʢ ʥʘʫʢʘ ʽ  ʪʘ,  ʷʢʫ ʚʠʚʯʘʶʪʴ  ʫ ʰʢʦʣʽ ʽ ɺʅɿ  - ʮʝ ʟʦʚʩʽʤ ʨʽʟʥʽ ʨʝʯʽ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ. ʋʯʥʽ ʫʷʚʣʷʶʪʴ ʬʽʟʠʢʫ ʷʢ ʥʘʙʽʨ ʜʦʛʤ. ɺʦʥʠ 

ʥʝ ʙʘʯʘʪʴ ʽ ʥʝ ʨʦʟʫʤʽʶʪʴ ʟʚô ʷʟʢʫ ʬʽʟʠʢʠ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. ɺʦʥʠ ʥʝ 

ʤʦʞʫʪʴ ʧʦʷʩʥʠʪʠ ʥʘ ʷʢʠʭ ʟʘʩʘʜʘʭ ʧʨʘʮʶʻ ʾʭʥʽʡ ʩʤʘʨʪʬʦʥ, ʦʩʥʦʚʠ ʩʫʯʘʩʥʦʛʦ ʟʚôʷʟʢʫ ʽ 

ʧʨʠʥʮʠʧʠ ʜʽʾ ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʭ ʜʠʩʧʣʝʾʚ. 

ɺʩʝ ʮʝ ʪʦʤʫ, ʱʦ ʫ ʰʢʽʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʟ ʬʽʟʠʢʠ ʥʝ ʟʥʘʡʰʣʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʽʜʢʨʠʪʪʷ  

ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʍʍ ʩʪʦʣʽʪʪʷ, ʘ ʧʨʦ ʍʍɯ ʩʪʦʣʽʪʪʷ ʚʟʘʛʘʣʽ ʤʦʚʘ ʥʝ ʡʜʝ. ʇʨʦ ʩʫʯʘʩʥʫ 

ʬʽʟʠʢʫ ʷʢʘ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʥʘʫʢʦʶ ʧʨʦ ʧʨʠʨʦʜʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʝʪʦʜʘʤʠ ʪʘ 

ʧʨʠʣʘʜʘʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʶ, ʭʽʤʽʶ, ʤʝʜʠʮʠʥʫ ʜʽʪʠ, ʷʢʱʦ ʽ ʤʘʶʪʴ ʫʷʚʣʝʥʥʷ, 

ʪʦ  ʥʝ ʟ ʫʨʦʢʽʚ ʬʽʟʠʢʠ.  ʈʝʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʠ, ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʝʩʴ ʯʘʩ ʽʩʥʫʚʘʥʥʷ 

ʥʝʟʘʣʝʞʥʦʾ  ʋʢʨʘʾʥʠ ʫ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʥʽʯʦʛʦ ʥʝ ʟʤʽʥʠʣʦ.  

ɿʘ ʜʝʨʞʘʚʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚʠʟʥʘʯʝʥʦ ʢʦʥʮʝʥʪʨʠʯʥʫ ʧʦʙʫʜʦʚʫ 

ʢʫʨʩʫ ʬʽʟʠʢʠ 11-ʨʽʯʥʦʾ ʰʢʦʣʠ. ʅʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʢʦʞʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʨʦʟʜʽʣʫ 

ʚʠʚʯʘʻʪʴʩʷ ʫ ʜʚʘ ʝʪʘʧʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʛʣʠʙʠʥʠ ʡʦʛʦ ʦʧʘʥʫʚʘʥʥʷ, 

ʩʢʣʘʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. ʅʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ, 

ʷʢ ʧʨʘʚʠʣʦ, ʻ ʧʨʦʬʽʣʴʥʠʤ. ɿʤʽʩʪ ʪʘ ʚʠʤʦʛʠ ʜʦ ʡʦʛʦ ʟʘʩʚʦʻʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʛʨʘʤʘʤ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. ʇʨʦʛʨʘʤʘ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ ʦʨʽʻʥʪʦʚʘʥʘ   ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ  ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ. ʇʨʦʛʨʘʤʘ ʘʢʘʜʝʤʽʯʥʦʛʦ ʨʽʚʥʷ ʥʘʚʯʘʥʥʷ 

ʬʽʟʠʢʠ ʧʝʨʝʜʙʘʯʘʻ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʟʘʩʚʦʻʥʥʷ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ ʽ ʪʝʦʨʽʡ ʪʘ  ʦʚʦʣʦʜʽʥʥʷ 

ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʧʦʷʩʥʝʥʥʽ 

ʭʽʤʽʯʥʠʭ, ʛʝʦʬʽʟʠʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ, ʮʽʣʽʩʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʫ ʢʘʨʪʠʥʫ ʩʚʽʪʫ. ʇʨʦʬʽʣʴʥʝ ʥʘʚʯʘʥʥʷ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʟʘ 

ʦʙʩʷʛʦʤ ʥʘʚʯʘʣʴʥʠʭ ʛʦʜʠʥ ʧʨʦʛʨʘʤʫ ʘʢʘʜʝʤʽʯʥʦʛʦ ʨʽʚʥʷ, ʾʾ ʟʤʽʩʪ ʩʧʨʷʤʦʚʘʥʠʡ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʥʘ ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ, ʘ ʥʝ ʥʘ ʾʭ ʨʦʟʰʠʨʝʥʥʷ.  

ʉʚʽʪʦʛʣʷʜʥʫ ʬʫʥʢʮʽʶ ʬʽʟʠʢʘ ʷʢ ʥʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ ʫ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ ʧʦʚʠʥʥʘ 

ʨʝʘʣʽʟʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ  ʧʨʦʬʽʣʶ ʥʘʚʯʘʥʥʷ. ʉʘʤʝ ʬʦʨʤʫʚʘʥʥʷ ʩʚʽʪʦʛʣʷʜʫ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʬʽʟʠʢʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʶ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʧʨʦʮʝʩʠ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʧʨʠʨʦʜʽ ʪʘ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʫʚʘʪʠ ʽ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ  ʪʦʱʦ. ɺʽʜ ʫʯʠʪʝʣʷ  ʟʘʣʝʞʠʪʴ ʯʠ ʤʘʪʠʤʫʪʴ ʫʯʥʽ ʥʝ ʪʽʣʴʢʠ ʟʥʘʥʥʷ, 

ʘ  ʡ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ. 

ʋʯʠʪʝʣʴ ʬʽʟʠʢʠ  ʩʘʤ ʧʦʚʠʥʝʥ ʮʽʢʘʚʠʪʠʩʷ ʥʦʚʠʥʘʤʠ ʫ ʦʙʣʘʩʪʽ ʬʽʟʠʢʠ ʽ ʜʦʥʦʩʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʫʯʥʽʚ. ʎʝ ʤʦʞʝ ʟʘʡʥʷʪʠ 2 ʭʚʠʣʠʥʠ ʥʘ ʫʨʦʮʽ, ʘʣʝ ʮʠʤ ʚʽʥ ʚʠʢʣʠʯʝ 

ʮʽʢʘʚʽʩʪʴ ʜʦ ʧʨʝʜʤʝʪʫ ʽ ʩʪʠʤʫʣʶʻ ʜʽʪʝʡ ʜʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦ.  

ʉʫʯʘʩʥʘ ʬʽʟʠʢʘ ʜʫʞʝ ʤʘʪʝʤʘʪʠʟʦʚʘʥʘ ʽ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʽ ʤʦʞʝ ʩʢʣʘʩʪʠʩʷ 

ʫʷʚʣʝʥʥʷ, ʱʦ ʥʝ ʩʧʝʮʽʘʣʽʩʪ ʥʽʯʦʛʦ ʥʝ ʟʨʦʟʫʤʽʻ, ʘʣʝ ʬʽʟʠʢ ʩʧʦʯʘʪʢʫ ʬʦʨʤʫʣʶʻ  ʽʜʝʶ, ʘ 

ʚʞʝ ʧʦʪʽʤ ʚʧʨʦʚʘʜʞʫʻ ʾʾ ʚ ʞʠʪʪʷ  ʪʘ ʪʝʦʨʽʾ. ɯ ʥʘʚʽʪʴ ʜʫʞʝ ʩʢʣʘʜʥʝ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ ʽ  

ʧʦʷʩʥʠʪʠ  ʡʦʛʦ ʩʫʪʴ.   

 

Стицюк Л.В., Пасьовин В.В. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

  

ДОСЯГНЕННЯ РОЗВИНУТИХ КРАЇН В ОСВІТНІЙ  

ТА ВИРОБНИЧІЙ ГАЛУЗЯХ 
 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʦʟʛʣʷʜʫ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʬʽʟʠʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʨʽʟʥʽ ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ. ʈʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ 
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ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʦʩʪʘʥʥʽʡ ï ʚʽʜ ʷʢʦʩʪʽ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ ʚʠʢʣʘʜʘʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʬʽʟʠʢʠ, ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ 

ʙʘʟʠʩʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ (ʨʠʩ.1). ɸʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʨʠʥʦʢ ʷʢʠʭ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʽ, ʥʘʧʝʚʥʦ, 

ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʨʝʛʽʦʥʽʚ, ʢʨʘʾʥ, ʛʝʦʧʦʣʽʪʠʯʥʠʭ ʫʪʚʦʨʝʥʴ.  

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ. 1. ɹʘʟʠʩ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʧʨʦʥʠʢʘʶʪʴ ʚ ʫʩʽ ʛʘʣʫʟʽ ʽ ʩʬʝʨʠ, ʚʢʣʶʯʘʶʯʠ ʦʙʦʨʦʥʥʫ. ʇʨʦ ʮʝ 

ʩʚʽʜʯʠʪʴ, ʥʘʧʨʠʢʣʘʜ, ʜʦʨʦʞʥʷ ʢʘʨʪʘ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʩʪʚʦʨʝʥʘ ʦʜʥʽʻʶ ʟ 

ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ( ʨʠʩ. 2).  

 

ʈʠʩʫʥʦʢ. 2. ɼʦʨʦʞʥʷ ʢʘʨʪʘ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

 

ʄʠ ʤʘʻʤʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʨʝʩʫʨʩ ʜʣʷ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

 

 

Стома В.М. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 
 

ОЦІНЮВАННЯ НАВЧАЛЬНИХ ДОСЯГНЕНЬ З ФІЗИКИ 
 

ʉʫʯʘʩʥʘ ʨʝʬʦʨʤʘ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʪʘ ʨʝʘʣʽʾ ʥʘʰʦʛʦ ʞʠʪʪʷ ʚʠʤʘʛʘʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʠʭ ʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ. 

ʈʦʟʨʦʙʢʘ ʧʨʦʙʣʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʧʦʪʨʝʙʫʻ  ʨʝʪʝʣʴʥʦʛʦ 

ʍʽʤʽʷ 

ʌʽʟʠʢʘ ɹʽʦʣʦʛʽ

 ̫

ʂʦʤʧôʶʪʝʨʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ 
ɿʦʥʜʦʚʽ 

ʤʝʪʦʜʠ 

ɹʽʦʭʽʤʽʷ ʌʽʟʠʯʥʝ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚ

ʦ 
ʂʚʘʥʪʦʚʘ 

ʪʝʦʨʽʷ 

ʌʽʟʠʢʘ ʽ 

ʭʽʤʽʷ 

ʡʤʦʚʽʨʥʦʩʪʽ 

ʍʽʤʽʯʥʠʡ 

ʘʥʘʣʽʟ 

ʄʦʣʝʢʫʣʷʨʥ

ʘ ʙʽʦʣʦʛʽʷ 
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ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʩʝʨʡʦʟʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʢʦʦʨʜʠʥʘʮʽʾ 

ʜʽʡ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɻʦʩʪʨʦʶ ʧʨʦʙʣʝʤʦʶ ʩʴʦʛʦʜʥʽ ʻ ʪʘʢʦʞ ʚʠʟʥʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʝʨʪʠʬʽʢʘʪʽʚ, ʷʢʽ  ʙ  

ʚʽʜʧʦʚʽʜʘʣʠ ʩʚʽʪʦʚʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʫʩʢʣʘʜʥʝʥʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʘʥʘʣʦʛʽʚ 

ʦʩʚʽʪʥʽʭ ʜʦʢʫʤʝʥʪʽʚ ʻ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʚ ʩʝʨʝʜʥʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʋʢʨʘʾʥʠ. ʂʦʥʪʨʦʣʴ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʟʘʣʠʰʠʣʠʩʷ ʩʫʙôʻʢʪʠʚʥʠʤʠ, 

ʤʝʪʦʜʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ï ʟʘʩʪʘʨʽʣʠʤʠ. ʆʪʞʝ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʦʙôʻʢʪʠʚʥʦ ʾʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʤʽʨʶʚʘʥʥʷ ʦʮʽʥʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʽʩʥʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʢʠ ʫ ʧʨʘʢʪʠʢʫ ʥʘʚʯʘʥʥʷ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 

ʟʘʙʝʟʧʝʯʠʣʦ ʙ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʢʦʥʪʨʦʣʶ, ï ʦʙôʻʢʪʠʚʥʽʩʪʴ, 

ʥʘʜʽʡʥʽʩʪʴ, ʚʠʤʽʨʶʚʘʥʽʩʪʴ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ʪʦʱʦ ʽ ʜʦʟʚʦʣʠʣʦ ʙ 

ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʥʘʙʣʠʞʝʥʠʤ ʜʦ ʩʚʽʪʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʍʦʯʘ ʚ 

ʧʝʜʘʛʦʛʽʮʽ ʽ ʤʝʪʦʜʠʮʽ ʧʨʦʚʝʜʝʥʦ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʨʦʙʣʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫʯʥʽʚ, ʜʣʷ ʰʢʦʣʠ ʚʦʥʘ  ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ. 

ʎʝ ʟʫʤʦʚʠʣʦ ʟʘʛʘʣʴʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʦʛʦ ʦʮʽʥʶʚʘʥʥʶ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʬʽʟʠʢʠ. 

 ʅʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ ʫʯʥʽʚ ï ʮʝ ʟʥʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʫʯʥʷʤʠ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʪʽʻʾ  

ʘʙʦ ʽʥʰʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʷʢʽ ʥʝ ʚʽʜʜʽʣʝʥʽ ʚʽʜ ʥʦʩʽʷ ʡ ʥʝ ʫʩʫʩʧʽʣʴʥʝʥʽ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ  - ʮʝ  ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʽʚ 

ʟʘʩʦʙʘʤʠ ʬʽʟʠʢʠ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʟʦʢʨʝʤʘ, ʟʘʚʜʷʢʠ ʬʦʨʤʫʚʘʥʥʶ ʚ  ʥʠʭ 

ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ  ʪʘ ʧʨʝʜʤʝʪʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ 

ʦʩʥʦʚʽ ʬʽʟʠʯʥʠʭ ʟʥʘʥʴ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʠʣʶ ʤʠʩʣʝʥʥʷ, ʨʦʟʚʠʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʫʤʽʥʴ ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ, ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʢʨʝʘʪʠʚʥʦʛʦ 

ʤʠʩʣʝʥʥʷ.  

ʆʪʞʝ, ʩʢʣʘʜʦʚʠʤʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʟ ʢʫʨʩʫ ʬʽʟʠʢʠ ʻ ʥʝ ʣʠʰʝ  ʟʥʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʤʝʞʘʭ ʚʠʤʦʛ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʽ ʟʜʘʪʥʽʩʪʴ ʡʦʛʦ 

ʚʽʜʪʚʦʨʶʚʘʪʠ, ʘ ʡ ʫʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʟʥʘʭʦʜʠʪʠ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘʥʘʣʽʟʫʚʘʪʠ ʾʾ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʩʪʘʥʜʘʨʪʥʠʭ i ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʤʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ ʽ ʚʤʽʥʥʷ 

ʚʽʜʩʪʦʶʚʘʪʠ ʾʾ. [1, ʩ. 40-41]. 

ʆʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʦʮʽʥʢʠ ʻ ʥʝ ʢʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʧʽʜʙʠʪʪʷ ʧʽʜʩʫʤʢʽʚ, ʘ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ, ʝʬʝʢʪʠʚʥʠʡ ʟʘʩʽʙ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ ʱʦʜʦ ʩʪʫʧʝʥʷ ʚʣʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ ʽ ʷʢ ʟʘʩʽʙ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ. 

ʆʮʽʥʶʚʘʥʥ ̫ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʟ ʬʽʟʠʢʠ ʟʜʽʡʩʶʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ: 

1) ʨʽʚʝʥʴ ʚʦʣʦʜʽʥʥʷ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʧʽʜ ʯʘʩ ʫʩʥʦʛʦ ʯʠ 

ʧʠʩʴʤʦʚʦʛʦ ʦʧʠʪʫʚʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ; 

2) ʨʽʚʝʥʴ ʫʤʽʥʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʨʽʟʥʦʛʦ ʪʠʧʫ ʟʘʜʘʯ (ʷʢʽʩʥʠʭ, ʢʽʣʴʢʽʩʥʠʭ, ʨʦʟʨʘʭʫʥʢʦʚʠʭ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ); 

3) ʨʽʚʝʥʴ ʚʦʣʦʜʽʥʥʷ ʫʯʥʷʤʠ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʫʤʽʥʥʷʤʠ ʪʘ 

ʥʘʚʠʯʢʘʤʠ, ʷʢʽ  ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ i ʬʽʟʠʯʥʦʛʦ 

ʧʨʘʢʪʠʢʫʤʫ; 

4) ʟʤʽʩʪ i ʷʢʽʩʪʴ ʪʚʦʨʯʠʭ ʨʦʙʽʪ ʫʯʥʽʚ (ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ, ʪʚʦʨʯʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʠʣʘʜʽʚ, ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʦʱʦ). [3, ʩ. 22-28]. 
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ʂʦʥʪʨʦʣʴ ʷʢ ʥʘʚʯʘʣʴʥʠʡ ʦʙʣʽʢ  - ʮʝ ʥʝ ʪʽʣʴʢʠ ʧʝʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʟʘ 

ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ  ʡ ʚʠʢʦʥʫʚʘʥʘ ʩʘʤʠʤʠ ʫʯʥʷʤʠ ʜʽʷ 

ʘʢʪʠʚʥʦʛʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʙʝʟ ʧʦʤʠʣʢʦʚʦʩʪʽ. ʂʦʥʪʨʦʣʴ - ʮʝ ʪʘʢʦʞ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢ̫ʩ̔ʥʠʡ ʩʪʘʥ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʩʧʨʷʤʦʚʘʥʠʡ  ʷʢ ʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʫʯʥʷ, ʪʘʢ ʽ ʥʘ ʢʦʥʪʨʦʣʴ ʚʟʘʻʤʦʜʽʡ  ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʽʚ. 

ʄʝʭʘʥʽʟʤ ʢʦʥʪʨʦʣʶ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ 

ʜʽ̫ʣʴʥʦʩʪʽ ʫʯʥʽʚ. ʉʠʩʪʝʤʘ ʧʝʨʝʚʽʨʢʠ ʾʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ï ʛʦʣʦʚʥʘ ʯʘʩʪʠʥʘ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʽ ʾʾ ʬʫʥʢʮʽʾ ʚʠʭʦʜʷʪʴ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʢʦʥʪʨʦʣʶ. 

ʄʝʪʦʶ ʢʦʥʪʨʦʣʶ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʫʯʝʥʴ - ʚʯʠʪʝʣʴ ʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ: ʫʯʝʥʴ- ʫʯʝʥʴ, ʘ ʪʘʢʦʞ ʦʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ. ʅʘʚʯʘʣʴʥʠʡ 

ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦ ʁ ʤʝʪʦʶ ʪʘ ʟ ʤʝʪʦʶ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ, ʾʭ ʢʦʨʠʛʫʚʘʥʥʷ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ. 
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ЗАСТОСУВАННЯ НАНОТЕХНОЛОГІЙ  

У ЗАГАЛЬНООСВІТНІЙ ШКОЛІ 

 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ - ʮʝ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʫʤʽʥʥʷ ʪʘ ʦʩʚʦʻʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥʠ 

ʚ ʥʘʥʦ-ʤʘʩʰʪʘʙʽ: ʦʜʠʥ ʥʘʥʦʤʝʪʨ (ʦʜʥʘ ʙʽʣʴʡʦʥʥʘ ʯʘʩʪʠʥʘ ʤʝʪʨʘ) ʻ ʜʦʚʞʠʥʦʶ 

ʥʝʚʝʣʠʢʦʾ ʤʦʣʝʢʫʣʠ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʨʝʯʦʚʠʥʘ ʧʨʦʷʚʣʷʻ ʦʩʦʙʣʠʚʽ ʽ ʯʘʩʪʦ ʚʨʘʞʘʶʯʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʽ ʢʦʨʜʦʥʠ ʤʽʞ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʽ ʪʝʭʥʽʯʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ 

ʧʦʩʪʫʧʦʚʦ ʟʥʠʢʘʶʪʴ. ʆʪʞʝ,ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʈʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʫ 1931 ʨʦʮʽ. ʅʽʤʝʮʴʢʽ ʬʽʟʠʢʠ ʄʘʢʩ ʂʥʦʣʣ 

ʽ ɽʨʥʩʪ ʈʫʩʴʢʘ ʩʪʚʦʨʠʣʠ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ, ʷʢʠʡ ʫʧʝʨʰʝ ʜʦʟʚʦʣʠʚ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʥʘʥʦʦʙ'ʻʢʪʠ.  

ɺʝʣʠʢʫ ʨʦʣʴ ʫ ʚʠʥʠʢʥʝʥʥʽ ʥʘʥʦʥʘʫʢʠ ʟʽʛʨʘʣʘ ʬʘʥʪʘʩʪʠʯʥʘ ʤʨʽʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʘ 

ʚʠʟʥʘʯʥʠʤ ʬʽʟʠʢʦʤ ʈʽʯʘʨʜʦʤ ʌʝʡʥʤʘʥʦʤ ʚ 1959 ʨʦʮʽ. ɺʽʥ ʧʨʦʧʦʥʫʚʘʚ ʩʪʚʦʨʶʚʘʪʠ 

ʤʘʰʠʥʠ, ʟʜʘʪʥʽ ʙʫʜʫʚʘʪʠ ʱʝ ʤʝʥʰʽ ʤʘʰʠʥʠ, ʷʢʽ ʙʫʜʫʚʘʪʠʤʫʪʴ ʱʝ ʤʝʥʰʽ.  

ʂʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ ʨʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʛʦʚʦʨʠʪʴʩʷ ʧʨʦ ʪʨʠ ʥʘʧʨʷʤʠ: 

¶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʭʝʤ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʦʙ'ʻʤʥʠʭ)  ʘʢʪʠʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʨʦʟʤʽʨʘʤʠ ʧʦʨʽʚʥʷʥʥʠʤʠ ʽʟ ʨʦʟʤʽʨʘʤʠ ʤʦʣʝʢʫʣ ʽ ʘʪʦʤʽʚ; 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 
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¶ ʨʦʟʨʦʙʢʘ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʥʦʤʘʰʠʥ, ʪʦʙʪʦ ʤʝʭʘʥʽʟʤʽʚ ʽ ʨʦʙʦʪʽʚ ʨʦʟʤʽʨʦʤ ʟ 

ʤʦʣʝʢʫʣʫ; 

¶ ʙʝʟʧʦʩʝʨʝʜʥʷ ʤʘʥʽʧʫʣʷʮʽʷ ʘʪʦʤʘʤʠ ʽ ʤʦʣʝʢʫʣʘʤʠ ʪʘ ʟʙʽʨʢʘ ʽʟ ʥʠʭ ʪʦʛʦ, ʱʦ ʚʞʝ 

ʥʘʷʚʥʝ. 

ʋ ʚʩʴʦʤʫ ʩʚʽʪʽ ʢʣʶʯʦʚʦʶ ʪʝʤʦʶ ʜʣʷ ʪʝʭʥʦʣʦʛʽʡ XXI ʩʪʦʣʽʪʪʷ ʚʚʘʞʘʻʪʴʩʷ ʩʬʝʨʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʄʦʞʣʠʚʦʩʪʽ ʾʭ ʨʽʟʥʦʩʪʦʨʦʥʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʘʢʠʭ 

ʦʙʣʘʩʪʷʭ ʝʢʦʥʦʤʽʢʠ, ʷʢ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʤʝʜʠʮʠʥʘ, ʩʝʥʩʦʨʥʘ ʪʝʭʥʽʢʘ, 

ʝʢʦʣʦʛʽʷ, ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʭʽʤʽʷ, ʘʚʽʘʮʽʷ ʽ ʢʦʩʤʦʥʘʚʪʠʢʘ, 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ ʪʝʢʩʪʠʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʥʝʩʫʪʴ ʚ ʩʦʙʽ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʪʴ ʟʘʦʱʘʜʠʪʠ ʥʘ ʩʠʨʦʚʠʥʽ ʽ ʝʥʝʨʛʽʾ, ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ ʚ 

ʘʪʤʦʩʬʝʨʫ ʽ ʩʧʨʠʷʪʠʤʫʪʴ ʪʠʤ ʩʘʤʠʤ ʩʪʽʡʢʦʤʫ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ.  

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚʞʝ ʟʥʘʡʰʣʠ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʽʟ ʽʥʰʦʛʦ ï ʚʦʥʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʶ ʥʘʫʢʦʚʦʾ ʬʘʥʪʘʩʪʠʢʠ. ɺ ʤʘʡʙʫʪʥʴʦʤʫ 

ʟʥʘʯʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʣʠʰʝ ʟʨʦʩʪʘʪʠʤʝ. ʋ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʦʙʣʘʩʪʽ ʮʝ 

ʧʨʦʙʫʜʞʫʚʘʪʠʤʝ  ʽʥʪʝʨʝʩ ʽ ʩʪʠʤʫʣʶʚʘʪʠʤʝ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʽ ʜʦʩʣʽʜʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʨʦʙʽʪ ʧʦ ʟʥʘʭʦʜʞʝʥʥʶ ʥʦʚʠʭ ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʆʯʝʚʠʜʥʦʶ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʧʦʩʠʣʝʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʥʦʚ ʥʘʫʢʠ ʧʨʦ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʚ ʰʢʦʣʘʭ ʽ ʚʫʟʘʭ. 

ʎʝ ʜʦʧʦʤʦʞʝ ʩʢʦʨʦʪʠʪʠ ʜʝʬʽʮʠʪ ʤʦʣʦʜʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʚ ʮʽʡ ʦʙʣʘʩʪʽ.  

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʰʢʦʣʽ ʥʘʙʫʚʘʻ ʜʠʩʪʘʥʮʽʡʥʝ 

ʥʘʚʯʘʥʥʷ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʧʨʦʚʦʜʠʪʠ ʧʦʚʥʦʮʽʥʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ ʽ ɯʥʪʝʨʥʝʪʫ. ʇʝʨʝʚʘʛʠ ʦʥʣʘʡʥ - 

ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽʚ ʦʩʥʦʚʘʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚʠʛʽʜʥʽ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʜʘʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ʉʫʯʘʩʥʽʡ ʰʢʦʣʽ ʧʦʪʨʽʙʝʥ ʚʯʠʪʝʣʴ - ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʬʘʭʽʚʝʮʴ ʫ ʦʙʣʘʩʪʽ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʦʣʦʜʽʻ ʧʨʦʬʝʩʽʡʥʠʤʠ ʷʢʦʩʪʷʤʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ ʥʠʤ ʟʘʚʜʘʥʴ. 

ɺ ʫʤʦʚʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʝʪʘʧʫ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʤʠ, 

ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ 

ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʩʪʘʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ, ʩʪʘʙʽʣʴʥʽ ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ, ʱʦ 

ʩʣʫʛʫʶʪʴ ʙʘʟʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʧʨʠʩʢʦʨʶʶʪʴ ʘʜʘʧʪʘʮʽʶ ʡʦʛʦ ʚ 

ʤʘʡʙʫʪʥʽʡ ʚʠʢʣʘʜʘʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʻ ʟʥʘʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʧʦʥʷʪʴ ʤʝʭʘʥʽʢʠ ʪʘ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ, ʧʨʦʚʦʜʷʯʠ ʘʥʘʣʽʟ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʅʘʚʝʜʝʤʦ ʧʠʪʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʩʚʽʪʣʝʥʦ ʥʘ ʧʝʨʰʠʭ ʫʨʦʢʘʭ ʟ ʦʩʥʦʚ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

ʂʣʶʯʦʚʝ ʟʘʧʠʪʘʥʥʷ: 

ʏʠ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʝʚʠʜʠʤʝ?! 

ʇʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ: 

1. ʗʢ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ ʚ ʥʘʰʦʤʫ ʩʚʽʪʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ? 

2. ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ? 

3. ʗʢ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʘʥʦʦʙ'ʻʢʪʠ? 

ʅʘʚʯʘʣʴʥʽ ʧʠʪʘʥʥʷ: 

1. ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʠ ʥʘʥʦʩʚʽʪʫ. 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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2. ʅʘʥʦʩʪʨʫʢʪʫʨʠ ʽ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ. 

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʫʮʽ ʽ ʪʝʭʥʽʮʽ. 

4. ʇʨʠʩʪʨʦʾ ʪʘ ʧʨʠʣʘʜʠ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʥʦʦʙ'ʻʢʪʽʚ. 

5. ɿʥʘʯʠʤʽʩʪʴ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʛʘʣʫʟʽ ʥʘʫʢʠ. 

ʆʪʞʝ, ʥʦʚʽʪʥʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ, ʤʦʞʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, 

ʪʘʢʠʭ ʷʢ: ʤʝʜʠʮʠʥʘ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʛʝʨʦʥʪʦʣʦʛʽʷ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʙʽʦʣʦʛʽʷ, ʢʽʙʝʨʥʝʪʠʢʘ, ʝʣʝʢʪʨʦʥʽʢʘ, ʝʢʦʣʦʛʽʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʦ ʦʩʚʦʶʚʘʪʠ ʢʦʩʤʦʩ, ʦʯʠʱʘʪʠ ʥʘʬʪʫ, ʙʦʨʦʪʠʩʷ ʟ ʚʽʨʫʩʘʤʠ, 

ʩʪʚʦʨʶʚʘʪʠ ʨʦʙʦʪʽʚ, ʟʘʭʠʱʘʪʠ ʧʨʠʨʦʜʫ, ʙʫʜʫʚʘʪʠ ʥʘʜʰʚʠʜʢʽ ʢʦʤʧ'ʶʪʝʨʠ ʽ ʪʘʢ ʜʘʣʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʮʽʣʢʦʤ ʜʦʮʽʣʴʥʦ ʙʫʣʦ ʙ ʚʚʦʜʠʪʠ ʟʥʘʥʥʷ ʧʨʦ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʽʪʷʤ 

ʟ ʩʘʤʦʛʦ ʜʠʪʠʥʩʪʚʘ ʽ ʨʦʟʚʠʚʘʪʠ ʾʭ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

 

 

Сусь Б.А. 

 ɺʽʡʩʴʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ  

ʪʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʤ. ʂʠʾʚ 

Сусь Б.Б. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʤ. ʂʠʾʚ 

 

ТЕОРЕТИКО-МЕТОДИЧНІ ЗАСАДИ РОЗГЛЯДУ ПРОБЛЕМНИХ 

ПИТАНЬ СУЧАСНОЇ ФІЗИКИ У ВИЩІЙ ТЕХНІЧНІЙ ШКОЛІ 

 

ʌʽʟʠʢʘ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʥʘʫʢʦʶ. ʎʝ ʥʘʡʜʘʚʥʽʰʘ ʥʘʫʢʘ ʧʨʦ ʧʨʠʨʦʜʫ ʽ ʚʦʥʘ ʩʪʘʣʘ 

ʦʩʥʦʚʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʪʘʢʠʭ ʷʢ ʤʝʭʘʥʽʢʘ, ʪʝʧʣʦʪʝʭʥʽʢʘ, ʥʘʫʢ ʚ ʦʙʣʘʩʪʽ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʘʚʽʘʮʽʾ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ, ʨʘʜʽʦʪʝʭʥʽʢʠ, ʦʧʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ. ʌʽʟʠʢʘ становить базу ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ компетентного ʬʘʭʽʚʮʷ. ʊʦʤʫ 

ʟʨʦʟʫʤʽʣʦ, ʱʦ ʧʨʦʛʨʘʤʘ ʽ ʪʝʤʠ ʬʽʟʠʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʜʠʩʮʠʧʣʽʥʘʤʠ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʽ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʤʘʡʙʫʪʥʴʦʛʦ 

ʬʘʭʽʚʮʷ. ɸʣʝ ʬʽʟʠʢʘ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʥʘʫʢʦʶ ʽ ʚ ʽʰʦʤʫ ʘʩʧʝʢʪʽ ï ʚʦʥʘ ʻ 

світоглядною наукою,  ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ. 

ɿʘʚʜʘʥʥʷʤ ʚʠʱʦʾ ʰʢʦʣʠ, ʢʨʽʤ ʪʦʛʦ, ʱʦ ʚʦʥʘ ʬʦʨʤʫʻ ʬʘʭʽʚʮʷ, ʻ ʱʝ ʚʠʭʦʚʘʥʥʷ 

ʛʨʦʤʘʜʷʥʠʥʘ ʷʢ ʦʩʦʙʠcʪʦʩʪʽ, ʷʢʘ ʤʘʻ ʚʽʜʯʫʪʪʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʧʽʣʴʥʦʪʫ, ʯʘʩʪʠʥʦʶ 

ʷʢʦʾ ʚʦʥʘ ʻ. ʂʦʞʥʘ ʣʶʜʠʥʘ ʧʦʚʠʥʥʘ ʨʦʟʚʠʚʘʪʠʩʴ, ʘʣʝ ʨʦʟʚʠʚʘʪʠʩʴ ʧʦʚʠʥʥʘ ʡ 

ʩʧʽʣʴʥʦʪʘ, ʚ ʷʢʽʡ ʚʦʥʘ ʞʠʚʝ. ɯ ʪʘʢʠʡ ʨʦʟʚʠʪʦʢ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʬʘʭʽʚʮʽ. ʊʦʤʫ  

ʮʽʣʢʦʤ ʧʨʠʨʦʜʥʦ, ʱʦ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ поєднання фізики ʷʢ ʧʨʦʬʝʩʽʡʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʥʘʫʢʠ, ʪʘʢ ʽ ʥʘʫʢʠ ʩʚʽʪʦʛʣʷʜʥʦʾ.  ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚ ʦʙʦʭ ʮʠʭ ʘʩʧʝʢʪʘʭ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ʽ, ʟʦʨʝʤʘ, ʬʽʟʠʢʠ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʷʢ ʫ 

ʚʠʧʘʜʢʫ ʧʨʦʬʝʩʽʡʥʦʛʦ, ʪʘʢ ʽ ʩʚʽʪʦʛʣʷʜʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʦʙʣʝʤʥʽ 

ʧʠʪʘʥʥʷ ʬʽʟʠʢʠ, ʷʢʠʭ ʙʘʛʘʪʦ ʽ ʷʢʽ ʤʘʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ ʟʥʘʯʝʥʥʷ.  ɺʽʜ ʨʦʟʚôʷʟʘʥʥʷ 

ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ ʬʽʟʠʢʠ ʟʘʣʝʞʠʪʴ ʨʦʟʚʠʪʦʢ ʬʽʟʠʢʠ ʷʢ ʥʘʫʢʠ, ʱʦ ʤʘʻ ʧʨʷʤʠʡ ʚʧʣʠʚ 

ʥʘ ʪʝʭʥʽʯʥʽ ʜʠʩʮʠʧʣʽʥʠ ʽ ʾʭ ʨʦʟʚʠʪʦʢ. ɿʘʟʥʘʯʠʤʦ ʣʠʱʝ ʜʝʷʢʽ ʪʨʘʜʠʮʽʡʥʽ проблемні 

ʧʠʪʘʥʥʷ ʬʽʟʠʢʠ, ʧʨʦ ʷʢʽ ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʘʭ ʟʛʘʜʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ 

ʢʦʥʩʪʘʪʘʮʽʾ, ʱʦ ʪʘʢ ʻ, ʪʘʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʘʣʝ ʥʝ ʟʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʩʫʧʝʨʝʯʥʦʩʪʽ:  
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ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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1. ɺ ʦʩʥʦʚʽ ɺʩʝʩʚʽʪʫ ʻ ʤʘʪʝʨʽʷ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʚʦʭ ʚʠʜʘʭ ï ʨʝʯʦʚʠʥʠ ʽ ʧʦʣʷ. 

ʄʘʪʝʨʽʷ ʧʝʨʝʙʫʚʘʻ ʚ ʨʫʩʽ. ʉʫʪʴ ʧʨʦʙʣʝʤʥʦʩʪʽ ʚ ʪʦʤʫ,  ʯʠ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ 

ʬʦʨʤʦʶ ʨʫʭʫ ʚʟʘʻʤʥʠʡ ʧʝʨʝʭʽʜ ʤʘʪʝʨʽʾ ʟ ʦʜʥʦʛʦ ʚʠʜʫ ʚ ʽʥʰʠʡ ? 
2. ɼʦ ñʧʦʣʷò ʥʘʣʝʞʘʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʭʚʠʣʽ, ʟʦʢʨʝʤʘ ʩʚʽʪʣʦ. ɸʣʝ ʚ ʰʢʽʣʴʥʠʭ 

ʧʽʜʨʫʯʥʠʢʘʭ ʽ  

ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʘʭ ʜʣʷ ʚʠʱʦʾ ʰʢʦʣʠ ʛʦʚʦʨʠʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʩʚʽʪʣʦ ʤʘʻ ʜʚʦʾʩʪʫ 

ʧʨʠʨʦʜʫ ï ʱʦ ʮʝ ʭʚʠʣʽ ʽ ʯʘʩʪʠʥʢʠ ʚʦʜʥʦʯʘʩ. ʆʜʥʘʢ ʭʚʠʣʽ ï ʷʚʠʱʝ ʧʨʦʩʪʦʨʦʚʝ, ʘ 

ʯʘʩʪʠʥʢʘ ï ʣʦʢʘʣʽʟʦʚʘʥʘ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʷʢ ʫʟʛʦʜʠʪʠ ʮʶ ʩʫʧʝʨʝʯʥʽʩʪʴ ? 

ɺ̔ ʜʧʦʚʽʜʽ ʥʘ ʪʘʢʝ ʧʨʦʙʣʝʤʥʝ ʧʠʪʘʥʥʷ ʥʝʤʘ. 

3. ɭ ʱʝ ʚʘʞʣʠʚʝ ʧʨʦʙʣʝʤʥʝ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʜʚʦʾʩʪʦʩʪʽ ʧʨʠʨʦʜʠ ʩʚʽʪʣʘ:ʷʢʱʦ 

ʩʚʽʪʣʦ ʭʚʠʣʽ ï ʪʦ ʱʦ ʻ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʾʭ ʧʦʰʠʨʝʥʥʷ ?  ɺ ʫʩʽʡ ʥʘʚʯʘʣʴʥʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʜʣʷ ʚʠʱʦʾ ʰʢʦʣʠ ʦʧʠʩʫʻʪʴʩʷ ʜʦʩʣʽʜ ʄʘʡʢʝʣʴʩʦʥʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ 

ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ çʝʬʽʨʫè ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʩʚʽʪʣʦʚʠʭ 

ʭʚʠʣʴ. ɺʽʜʢʠʥʫʚ ʧʦʥʷʪʪʷ ʧʨʦ çʝʬʽʨè ʽ ɽʡʥʰʪʝʡʥ, ʩʪʚʦʨʶʶʯʠ ʪʝʦʨʽʶ ʚʽʜʥʦʩʥʦʩʪʽ. 

ɸʣʝ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ, ʷʢ ʧʦʰʠʨʶʶʪʴʩʷ  ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʭʚʠʣʽ, ʚ ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʘʭ ʥʝ ʜʘʻʪʴʩʷ.  

4. ɯʥʰʝ ʧʨʦʙʣʝʤʥʝ ʧʠʪʘʥʥʷ: ʩʚʽʪʣʦ ʻ ʭʚʠʣʷʤʠ ʽ ʩʚʽʪʣʦ ʻ ʯʘʩʪʠʥʢʘʤʠ.  ʗʢʱʦ ʩʚʽʪʣʦ 

ʻ ʧʦʪʦʢʦʤ ʯʘʩʪʠʥʦʢ (ʬʦʪʦʥʽʚ), ʪʦ ʜʝ ʪʫʪ  ʢʦʣʠʚʥʠʡ ʧʨʦʮʝʩ ? ɸʜʞʝ ʩʚʽʪʣʦ ï ʮʝ 

ʢʦʣʠʚʥʠʡ ʧʨʦʮʝʩ! 

5. ɿ ʪʝʦʨʽʾ ʄʘʢʩʚʝʣʣʘ ʚʠʧʣʠʚʘʻ, ʱʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʭʚʠʣʷ ï ʮʝ ʢʦʣʠʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʽ  

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʽʚ. ɸʣʝ ʝʣʝʢʪʨʠʯʥʝ ʽ ʤʘʛʥʽʪʥʝ ʧʦʣʷ ʤʘʶʪʴ ʝʥʝʨʛʽʶ, ʪʦʤʫ ʚʠʭʦʜʠʪʴ, 

ʱʦ ʧʨʠ ʧʦʰʠʨʝʥʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ ʢʦʣʠʚʘʻʪʴʩʷ ʝʥʝʨʛʽʷ. ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: ʫ 

ʱʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʝʥʝʨʛʽʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ ʚ ʧʨʦʮʝʩʽ ʢʦʣʠʚʘʥʴ ? ɺʽʜʧʦʚʽʜʽ 

ʥʘ ʮʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ ʧʠʪʘʥʥʷ ʥʝʤʘ. 

6. ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʧʨʦʙʣʝʤʠ ʧʨʠ ʧʦʷʩʥʝʥʥʽ ʪʘʢʦʛʦ ʜʦʙʨʝ ʚʽʜʦʤʦʛʦ ʫ ʬʽʟʠʮʽ ʷʚʠʱʘ 

ʷʢ ʜʠʬʨʘʢʮʽʷ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʪʨʘʜʠʮʽʡʥʦ ʜʠʬʨʘʢʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʣʠʰʝ ʷʢ 

ʷʚʠʱʝ ʭʚʠʣʴʦʚʝ, ʘ ʩʧʨʦʙʘ ʧʦʷʩʥʠʪʠ ʜʠʬʨʘʢʮʽʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ 

ʧʽʜʭʦʜʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʫʧʝʨʝʯʥʦʩʪʽ ʟ ʭʚʠʣʴʦʚʠʤ ʧʽʜʭʦʜʦʤ. ʎʽʣʢʦʤ ʧʨʠʨʦʜʥʦ ʚʠʥʠʢʘʻ 

ʧʠʪʘʥʥʷ: ʯʦʤʫ ʭʚʠʣʴʦʚʠʡ ʧʽʜʭʽʜ ʩʫʧʝʨʝʯʠʪʴ ʢʦʨʧʫʩʢʫʣʷʨʥʦʤʫ, ʷʢʱʦ ʩʚʽʪʣʦ ʻ 

ʭʚʠʣʷʤʠ ʽ ʯʘʩʪʠʥʢʘʤʠ  ʦʜʥʦʯʘʩʥʦ ? ɸʣʝ ʚʽʜʧʦʚʽʜʽ ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʘʭ ʥʘ ʮʝ 

ʧʠʪʘʥʥʷ ʥʝʤʘ. 

7.  ʅʝ ʤʝʥʰ ʽʥʪʨʠʛʦʚʘʥʠʤ ʻ ʧʠʪʘʥʥʷ ʧʨʦ ʭʚʠʣʽ ʜʝ ɹʨʦʡʣʷ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʫ 

ʢʚʘʥʪʦʚʦʾ 

ʤʝʭʘʥʽʢʠ. ʍʚʠʣʝʶ ʜʝ ɹʨʦʡʣʷ ʥʘʟʠʚʘʻʪʴʩʷ ʯʘʩʪʠʥʢʘ, ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ, 

ʪʦʙʪʦ ʟʽ ʩʪʘʣʦʶ ʰʚʠʜʢʽʩʪʶ. ɯ ʮʝ ʜʽʡʩʥʦ ʭʚʠʣʴʦʚʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʦʧʠʩʫʻʪʴʩʷ 

ʭʚʠʣʴʦʚʠʤ ʨʽʚʥʷʥʥʷʤ ʐʨʝʜʽʥʛʝʨʘ. ʆʜʥʘʢ ʥʝʤʘ ʚʽʜʧʦʚʽʜʽ, ʱʦ ʞ ʢʦʣʠʚʘʻʪʴʩʷ, ʢʦʣʠ ʨʫʭ 

ʨʽʚʥʦʤʽʨʥʠʡ ?  

8. ɯ ʱʝ ʻ ʧʠʪʘʥʥʷ ʧʨʦ ʛʨʘʚʽʪʘʮʽʡʥʝ ʧʨʠʪʷʛʫʚʘʥʥʷ ʤʽʞ ʪʽʣʘʤʠ. ʄʠ ʟʥʘʻʤʦ ʜʚʘ ʚʠʜʠ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʪʽʣʘʤʠ ï ʯʝʨʝʟ ʩʝʨʝʜʦʚʠʱʝ ʽ ʯʝʨʝʟ ʦʙʤʽʥ ʯʘʩʪʠʥʢʘʤʠ. ʆʙʠʜʚʘ ʚʠʜʠ 

ʜʘʶʪʴ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ. ɸ ̫ʢʠʡ ʤʝʭʘʥʽʟʤ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʧʨʠʪʷʛʫʚʘʥʥʷ? ʅʘʚʽʪʴ 

ʛʽʧʦʪʝʟʠ  ʱʦʜʦ ʪʘʢʦʛʦ ʤʝʭʘʥʽʟʤʫ ʥʝʤʘ. 

ʄʠ ʥʘʟʚʘʣʠ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟʽ ʩʚʽʪʣʦʤ. ɸʣʝ ʚʩʝ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʙʫʜʴ-ʷʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ï ʨʘʜʽʦʭʚʠʣʴ, ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʽ ʛʘʤʤʘ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɯ ʤʦʞʣʠʚʦ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʊʦʤʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 

ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʜʝʪʘʣʴʥʽʰʝ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 

 

62 
 

ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ, ʷʢʽ ʛʨʫʥʪʦʚʥʦ ʚʠʚʯʘʣʠʩʷ ʧʨʦʪʷʛʦʤ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. 

ʅʘʡʧʨʦʙʣʝʤʥʽʰʝ ʧʠʪʘʥʥʷ ï ʮʝ ʪʘʢ ʟʚʘʥʘ проблема двоїстості природи світла.  

ʉʚʽʪʣʦ ʤʘʻ ʜʚʦʾʩʪʫ ʧʨʠʨʦʜʫ ï ʮʝ ʭʚʠʣʽ ʽ ʯʘʩʪʠʥʢʠ ʚʦʜʥʦʯʘʩ. ʍʚʠʣʴʦʚʘ ʧʨʠʨʦʜʘ 

ʩʚʽʪʣʘ ʥʝʟʘʧʝʨʝʯʥʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʷʚʠʱʝʤ ʽʥʪʝʨʬʝʨʝʥʮʽʾ. ʂʦʨʧʫʩʢʫʣʷʨʥʘ ʧʨʠʨʦʜʘ 

ʪʘʢʦʞ ʤʘʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʝʥʥʷ ʽ ʥʽʷʢʠʭ ʩʫʤʥʽʚʽʚ ʫ ʮʴʦʤʫ ʥʝʤʘ. ʇʦʙʣʝʤʘ 

ʪʽʣʴʢʠ ʚ ʪʦʤʫ, ʱʦ ʮʽ ʜʚʘ ʬʘʢʪʠ суперечать ʦʜʠʥ ʦʜʥʦʤʫ. ʊʘʢ, ʩʚʽʪʣʦ, ʷʢʝ 

ʧʦhʠʨʶʻʪʴʩʷ ʚʽʜ ʜʞʝʨʝʣʘ як коливання середовища, ʟ ʜʝʷʢʦʾ ʪʦʯʢʠ, ʢʫʜʠ ʜʽʡʰʣʠ 

ʢʦʣʠʚʘʥʥʷ, може потрапити в точку спостереження. ɿʦʚʩʽʤ ʽʥʰʝ ʚʠʭʦʜʠʪʴ, ʷʢʱʦ 

ʨʦʟʛʣʷʜʘʪʠ ʩʚʽʪʣʦ з корпускулярної точки зору, тобто як потік фотонів, ʱʦ 

ʧʦʰʠʨʶʶʪʴʩʷ ʚʽʜ ʪʦʛʦ ʞ ʜʞʝʨʝʣʘ.  ʂʦʞʝʥ ʬʦʪʦʥ ʷʢ ʯʘʩʪʠʥʢʘ ʤʘʻ çʽʤʧʫʣʴʩè p  ʽ 

ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ çʽʤʧʫʣʴʩʫè,ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʥ не може змінити 

свого напрямку руху і потрапити в точку спостереження. ɺʠʭʦʜʠʪʴ, ʱʦ ʟ 

ʭʚʠʣʴʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ ʟ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʪʦʯʢʠ ʬʦʪʦʥ ʤʦʞʝ  ʧʦʪʨʘʧʠʪʠ ʚ ʪʦʯʢʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘ ʟ ʢʦʨʧʫʩʢʫʣʷʨʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ï ʥʝ ʤʦʞʝ. ʄʘʻ ʤʽʩʮʝ ʦʯʝʚʠʜʥʘ 

ʩʫʧʝʨʝʯʥʽʩʪʴ ʭʚʠʣʴʦʚʦʛʦ ʽ ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ ʧʽʜʭʦʜʽʚ.ɸ ʮʝ ʟʥʘʯʠʪʴ, ʱʦ ʷʢʠʡʩʴ ʽʟ 

ʧʽʜʭʦʜʽʚ ʻ ʥʝʧʨʘʚʠʣʴʥʠʤ. ʗʢʠʡ? ʄʘʻʤʦ ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

неправильним є хвильовий підхід, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʝʨʝʜʙʘʯʘʻ ʽʩʥʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ 

ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ. ɻʶʡʛʝʥʩ ʱʝ 300 ʨʦʢʽʚ ʪʦʤʫ ʚʚʘʞʘʚ, ʱʦ ʪʘʢʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʻ ʛʽʧʦʪʝʪʠʯʥʠʡ çʝʬʽʨè. ɸʣʝ ʝʬʽʨʫ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ, ʙʽʣʴʰʝ ʪʦʛʦ, ʥʘ 

ʦʩʥʦʚʽ ʜʦʩʣʽʜʽʚ ʄʘʡʢʝʣʴʩʦʥʘ ʽ ʽʥʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ çʝʬʽʨʫè ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ ï ʥʝʤʘ. ʇʠʪʘʥʥʷ 

ʜʚʦʾʩʪʦʩʪʽ ʧʨʠʨʦʜʠ ʩʚʽʪʣʘ ʜʫʞʝ ʮʽʢʘʚʠʣʦ ɽʡʥʰʪʝʡʥʘ, ʷʢʠʡ, ʙʫʜʫʶʯʠ ʚʽʜʦʤʫ ʪʝʦʨʽʶ 

ʚʽʜʥʦʩʥʦʩʪʽ, ʚʽʜʢʠʥʫʚ ʧʦʥʷʪʪʷ  çʝʬʽʨʫè. ʎʽʢʘʚʦ ʥʘʚʝʩʪʠ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ɽʡʥʰʪʝʡʥʘ ʟ 

ʮʴʦʛʦ ʧʨʠʚʦʜʫ: «ʑʦ ʪʘʢʝ ʩʚʽʪʣʦ ï ʭʚʠʣʷ ʯʠ ʣʠʚʝʥʴ ʩʚʽʪʣʦʚʠʭ ʢʦʨʧʫʩʢʫʣ ?é 

ʉʭʦʞʝ, ʱʦ ʥʝʤʘ ʥʽʷʢʠʭ ʰʘʥʩʽʚ ʧʦʩʣʽʜʦʚʥʦ ʦʧʠʩʘʪʠ ʩʚʽʪʣʦʚʽ ʷʚʠʱʘ,  ʚʠʙʨʘʚʰʠ 

ʪʽʣʴʢʠ ʷʢʫ-ʥʝʙʫʜʴ ʦʜʥʫ ʟ ʜʚʦʭ ʤʦʞʣʠʚʠʭ ʪʝʦʨʽʡ. ʉʪʘʥ ʪʘʢʠʡ, ʱʦ ʤʠ ʧʦʚʠʥʥʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʦʜʽ ʦʜʥʫ ʪʝʦʨʽʶ, ʘ ʽʥʦʜʽ ʜʨʫʛʫ, ʘ ʯʘʩ ʚʽʜ ʯʘʩʫ ʦʜʥʫ ʡ ʜʨʫʛʫ. ʄʠ 

ʟʫʩʪʨʽʣʠʩʷ ʟ ʪʨʫʜʥʽʩʪʶ ʥʦʚʦʛʦ ʪʠʧʫ. ʄʘʻʤʦ ʜʚʽ ʧʨʦʪʠʣʝʞʥʽ ʢʘʨʪʠʥʠ ʨʝʘʣʴʥʦʩʪʽ, 

ʘʣʝ ʥʽ ʦʜʥʘ ʟ ʪʝʦʨʽʡ ʦʢʨʝʤʦ ʥʝ ʧʦʷʩʥʶʻ  ʚʩʽʭ ʩʚʽʪʣʦʚʠʭ ʷʚʠʱ, ʪʦʜʽ ʷʢ ʩʫʤʽʩʥʦ ʚʦʥʠ 

ʾʭ ʧʦʷʩʥʶʶʪʴ» (ʕʡʥʰʪʝʡʥ ɸ. ʕʚʦʣʶʮʠʷ ʬʠʟʠʢʠ / ɸ. ʕʡʥʰʪʝʡʥ, ʃ. ʀʥʬʝʣʴʜ.  ï ʄ. : 

ʅʘʫʢʘ. 1965. ï ʉ. 215. Albert Einstein and Leopold Infeld. The evolution of  physics.  ï 

Nev York : Simon and Schuster. 1954). 

ʗʢ ʙʘʯʠʤʦ, ʦʙʠʜʚʘ ʧʽʜʭʦʜʠ ï ʭʚʠʣʴʦʚʠʡ ʽ ʢʦʨʧʫʩʢʫʣʷʨʥʽʡ ï ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʽ 

ʥʝʜʦʣʽʢʠ, ʪʦʯʥʽʰʝ ï ʚʦʥʠ ʩʫʧʝʨʝʯʘʪʴ ʦʜʠʥ ʦʜʥʦʤʫ. ʆʪʞʝ, ʧʨʦʙʣʝʤʘ ʽʩʥʫʻ, ʚʦʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʽ ʟʘʣʠʰʘʪʠ ʙʝʟ ʫʚʘʛʠ ʾʾ ʥʝ ʤʦʞʥʘ. ʇʦʷʩʥʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ. ɸ ʢʦʣʠ 

ʡʦʛʦ ʥʝʤʘ, ʪʦ ʧʨʦ ʮʝ,  ʧʨʦ ʧʨʦʙʣʝʤʫ, ʪʨʝʙʘ ʧʠʩʘʪʠ ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʘʭ, ʛʦʚʦʨʠʪʠ 

ʩʪʫʜʝʥʪʘʤ, ʚʠʩʫʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʦʱʦ. ʄʠ ʚ ʩʚʦʾʡ ʥʘʚʯʘʣʴʥʽʡ ʧʨʘʢʪʠʮʽ 

ʟʚʝʨʪʘʻʤʦ ʫʚʘʛʫ ʥʘ ʪʨʘʜʠʮʽʡʥʽ ʩʫʧʝʨʝʯʥʦʩʪʽ, ʷʢʽ ʽʩʥʫʶʪʴ ʫ ʬʽʟʠʮʽ, ʽ ʰʫʢʘʻʤʦ 

ʥʝʩʫʧʝʨʝʯʣʠʚʽ ʧʦʷʩʥʝʥʥʷ. ɯ ʪʘʢʽ ʧʦʷʩʥʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ. ɺʦʥʠ ʚʠʢʣʘʜʝʥʽ ʚ ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʘʭ       (ʉʫʩʴ ɹʦʛʜʘʥ. ʉʫʯʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʪʨʘʜʠʮʽʡʥʽ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ 

ʬʽʟʠʢʠ. ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ ʚʠʜʘʥʥʷ ʚ ʤʫʣʴʪʠʤʝʜʽʡʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ / ɹʦʛʜʘʥ Cʫʩʴ. 

ï ʂʠʾʚ: ʇʨʦʩʚʽʪʘ, 2013. ï 130 ʩ.  B.A. Sus', B.B. Sus', O.B. Kravchenko. Unusual interpre-

tation of traditional physics problems. The third scientific-methodological edition. ï Kyiv: 

PC ñProsvitaò, 2012. ï 121 pages). 

ʇʨʠʯʠʥʘ ʩʫʧʝʨʝʯʥʦʩʪʽ ʭʚʠʣʴʦʚʦʛʦ ʽ ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ ʧʽʜʭʦʜʽʚ ʫ ʪʦʤʫ, ʱʦ 

ʧʦʷʩʥʝʥʥʷ ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʫʷʚʣʝʥʴ ʧʨʦ ʭʚʠʣʽ ʷʢ ʢʦʣʠʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ. ʆʜʥʘʢ 
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ʽʩʥʫʻ ʽʥʰʘ ʧʨʠʨʦʜʘ ʭʚʠʣʴ ï хвилі як потік частинок, що перебувають у 

внутрішньому коливальному стані. ʊʦʙʪʦ, ʽʩʥʫʶʪʴ ʭʚʠʣʽ ʟʦʚʩʽʤ ʽʥʰʦʾ ʧʨʠʨʦʜʠ. ʗʢ 

ʤʦʜʝʣʴ ʪʘʢʦʛʦ ʢʦʣʠʚʘʣʴʥʦʛʦ ʨʫʭʫ ʤʦʞʝ ʙʫʪʠ ʢʦʣʦʥʘ ʩʦʣʜʘʪʽʚ ʥʘ ʤʘʨʰʽ, ʜʝ ʢʦʞʝʥ 

ʩʦʣʜʘʪ (ʯʘʩʪʠʥʢʘ) ʧʝʨʽʦʜʠʯʥʦ ʨʫʭʘʻʪʴʩʷ ʽ ʪʘʢʝ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʣʠʚʘʥʴ ʫ ʧʨʦʩʪʦʨʽ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʭʚʠʣʴʦʚʠʡ ʧʨʦʮʝʩ. ɸʥʘʣʦʛʽʯʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʠʨʝʥʥʷ ʩʚʽʪʣʘ 

ʷʢ внутрішнє коливання фотонів і їх переміщення у просторі. ʇʠʪʘʥʥʷ ʪʽʣʴʢʠ ʚ 

ʪʦʤʫ,  ʷʢʦʛʦ ʪʠʧʫ ʢʦʣʠʚʘʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʬʦʪʦʥʘʤʠ ? ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʟʘʣʝʞʥʽʩʪʶ 

ʤʽʞ ʤʘʩʦʶ ʽ ʝʥʝʨʛʽʻʶ: 2W c m= , ʬʦʪʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʢʦʣʠʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʠʧʫ : 

енергіяïʤʘʩʘïенергіяïʤʘʩʘï é. ɸʥʘʣʦʛʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽ ʚ ʭʚʠʣʷʭ 

ʽʥʰʦʛʦ ʜʽʘʧʘʟʦʥʫ.  ɸ ʪʘʢʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʭʚʠʣʽ ʷʢ ʨʘʜʽʦʭʚʠʣʽ ï ʮʝ ʪʝʞ  ʭʚʠʣʽ ʽ 

ʯʘʩʪʠʥʢʠ. ʍʦʯʘ ʚ ʞʦʜʥʽʡ ʢʥʠʞʮʽ ʟ ʨʘʜʽʦʪʝʭʥʽʢʠ (ʪʘ ʡ ʟ ʬʽʟʠʢʠ ʪʘʢʦʞ) ʥʝ ʩʢʘʟʘʥʦ, ʱʦ 

ʨʘʜʽʦʭʚʠʣʽ  ï ʮʝ ʯʘʩʪʠʥʢʠ. ɸ ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ ʩʧʦʩʽʙ ʜʫʤʘʥʥʷ ʽ ʤʦʞʣʠʚʽ ʽʥʰʽ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʘʪʝʨʽʶ ʫ ʚʠʛʣʷʜʽ çʧʦʣʷè. 

 

Темченко А.О. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʚ̔ʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ТЕОРЕТИЧНІ МОДЕЛІ ЗОВНІШНЬОГО РОЗМІРНОГО 

ЕФЕКТУ ЕЛЕКТРОПРОВІДНОСТІ 

  

ɼʦʩʣʽʜʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʨʦʟʤʽʨʥʦʛʦ ʝʬʝʢʪʫ ʨʦʙʠʣʠ ɽ.ɿʦʥʜʛʝʡʤʝʨ ʪʘ ʂ.ʌʫʢʩ. 

ʈʦʟʨʦʙʣʝʥʘ ʚʯʝʥʠʤʠ ʪʝʦʨʽʷ ʦʧʠʩʫʻ, ʷʢ ʟʘʣʝʞʠʪʴ ʧʠʪʦʤʠʡ ʦʧʽʨ ʚʽʜ ʪʦʚʱʠʥʠ 

ʤʦʥʦʢʨʠʩʪʘʣʽʯʥʦʾ ʧʣʽʚʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʥʷʪʪʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʟʝʨʢʘʣʴʥʦʩʪʽ p. ɿʘ 

ʚʠʟʥʘʯʝʥʥʷʤ ʨ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʥʦʩʽʾʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʚʽʜʙʠʪʠʭ 

ʚʽʜ ʧʦʚʝʨʭʥʽ ʧʣʽʚʢʠ, ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʧʦʧʘʣʠ ʥʘ ʧʦʚʝʨʭʥʶ. ɺ ʚʠʧʘʜʢʫ ʟʤʽʥʠ 

ʚʝʣʠʯʠʥʠ ʽʤʧʫʣʴʩʫ ʥʦʩʽʷ ʩʪʨʫʤʫ, ʤʦʚʘ ʙʫʜʝ ʡʪʠ ʧʨʦ ʜʠʬʫʟʥʝ ʚʽʜʙʠʚʘʥʥʷ (0 Ò p < 1). 

ʂʦʣʠ ʞ ʽʤʧʫʣʴʩ ʟʤʽʥʶʻ ʣʠʰʝ ʩʚʽʡ ʥʘʧʨʷʤʦʢ, ʪʦ ʮʝ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʜʟʝʨʢʘʣʴʥʦʤʫ 

ʚʽʜʙʠʪʪʶ (p=1). ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ɟ(d) ʨʦʟʚôʷʟʫʶʪʴ 

ʢʽʥʝʪʠʯʥʝ ʨʽʚʥʷʥʥʷ ɹʦʣʴʮʤʘʥʘ.  

 
ɿʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʚʽʜʥʦʩʥʦ ʣʝʛʢʦ, ʷʢʱʦ  ʨʦʟʚôʷʟʘʪʠ ʜʣʷ ʚʠʧʘʜʢʫ 

ʤʝʪʘʣʝʚʦʾ ʧʣʽʚʢʠ ʪʦʚʱʠʥʦʶ d, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʷʢʦʾ ʥʘʧʨʘʚʣʝʥʘ ʚʽʩʴ Ȼ, ʘ  

ʥʘʧʨʘʚʣʝʥʘ ʚʟʜʦʚʞ ʦʩʽ ɉ. ʗʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ , ʪʦ - ʬʫʥʢʮʽʶ ʌʝʨʤʽ-ɼʽʨʘʢʘ 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ , ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻ ʨʽʚʥʷʥʥʷ, 

ʨʦʟʚôʷʟʢʦʤ ʷʢʦʛʦ ʚ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʻ ʟʘʢʦʥ ʆʤʘ. 

 
ʇʽʩʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʌʫʢʩ ʦʜʝʨʞʘʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  
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ʏʝʨʝʟ ʩʚʦʶ ʩʢʣʘʜʥʽʩʪʴ ʦʩʪʘʥʥʽʡ ʚʠʨʘʟ ʥʝ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʡʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. ʇʨʦʪʝ ʚʽʥ ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻʪʴʩʷ ʫ ʜʚʦʭ ʚʠʧʘʜʢʘʭ: 

ʘ) ʧʨʠ , ʪʦ 

      , ʘʙʦ  
 

               
 

ʙ) ʷʢʱʦ , ʪʦ   

ʘʙʦ  , ,  

ʂʦʣʠ ʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʫʤʦʚʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʧʘʜʦʢ ʦʜʠʥ ʽʟ ʚʠʧʘʜʢʽʚ, ʪʦ, 

ʚʠʭʦʜʷʯʠ ʽʟ ʨʽʚʥʷʥʴ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʝʣʝʢʪʨʦʧʝʨʝʥʦʩʫ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʝ ʚʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʣʷ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʠʭ ʧʣʽʚʦʢ 

ʟʘʜʦʚʽʣʴʥʷʶʪʴ ʪʝʦʨʽʻʶ ʌʫʢʩʘ-ɿʦʥʜʛʝʡʤʝʨʘ. 

ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʘʢʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

ʘ) ʇʦ-ʧʝʨʰʝ, ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ɟ ʚʽʜ d  ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʚʽʜʭʠʣʷʻʪʴʩʷ ʚʽʜ ʛʽʧʝʨʙʦʣʽʯʥʦʛʦ ʟʘʢʦʥʫ , ʷʢʠʡ ʚʠʧʣʠʚʘʻ ʟ ʤʦʜʝʣʽ ʌʫʢʩʘ-

ɿʦʥʜʛʝʡʤʝʨʘ. 

ʙ) ʇʦ-ʜʨʫʛʝ, ʨʦʟʛʣʷʥʫʪʘ ʤʦʜʝʣʴ ʟʦʚʩʽʤ ʥʝ ʚʨʘʭʦʚʫʻ ʨʦʟʩʽʶʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʥʘ ʤʝʞʽ 

ʟʝʨʝʥ. 

ʖʨʝʪʯʢʝ ʟʨʦʙʠʚ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʣʽʚʢʠ, ʷʢʽ ʦʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʘʤʠ p ʽ 

q, ʤʦʞʥʦ ʦʧʠʩʘʪʠ ʦʜʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʟʝʨʢʘʣʴʥʦʛʦ ʚʽʜʙʠʪʪʷ peff, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚ 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ peff 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʚʱʠʥʠ ʟʨʘʟʢʽʚ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʾʾ ʟʤʝʥʰʝʥʥʽ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʮʝʡ 

ʨʝʟʫʣʴʪʘʪ ʩʫʧʝʨʝʯʠʪʴ ʨʝʟʫʣʴʪʘʪʘʤ, ʦʪʨʠʤʘʥʠʤ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʂʦʪʪʽ , ʷʢʘ ʩʪʚʝʨʜʞʫʻ, 

ʱʦ ʩʝʨʝʜʥʷ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʩʽʶʚʘʥʥʷ peff ʜʣʷ ʧʣʽʚʦʢ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʽʜʙʠʪʪʷ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʦʥʴ, ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʦʚʱʠʥʠ. 
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ʤ.ʉʫʤʠ 

Мороз І.О.  

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ.ʄʘʢʘʨʝʥʢʘ 

  

ОСОБЛИВОСТІ ВИВЧЕННЯ НАНОТЕХНОЛОГІЙ  

В ОСНОВНІЙ ШКОЛІ 
 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ Ƅ ʢʣʶʯʦʚʝ ʧʦʥʷʪʪʷ ʧʦʯʘʪʢʫ XXI ʩʪʦʣʽʪʪʷ, ʩʠʤʚʦʣ ʥʦʚʦʾ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʻ ʦʩʥʦʚʦʶ ʯʝʨʛʦʚʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ ʽ 

ʟʘʧʦʨʫʢʦʶ ʧʝʨʝʭʦʜʫ ʜʦ ʥʦʚʦʛʦ VI ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʢʣʘʜʫ, ʪʦʤʫ ʨʦʟʚʠʪʦʢ ʥʘʥʦʦʩʚʽʪʠ ʻ 

ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʟʘʭʦʜʽʚ ʟ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʜʣʷ 

ʚʩʽʭ  ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ. ʈʦʟʚʠʪʦʢ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʩʚʽʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʩʪʨʽʤʢʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʨʘʚʞʥʴʦʛʦ 

ʧʦʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʜʦ ʪʦʛʦ ʞ ʜʫʞʝ ʰʚʠʜʢʦ ʦʥʦʚʣʶʻʪʴʩʷ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʠʥʠʢʘʻ 

ʩʫʪʪʻʚʠʡ ʨʦʟʨʠʚ ʤʽʞ ʩʫʯʘʩʥʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʬʽʟʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʟʤʽʩʪʦʤ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʥʝ ʣʠʰʝ ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʘʣʝ ʡ ʜʣʷ ɺʅɿ. 

ʇʨʦʙʣʝʤʘ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʰʢʽʣʴʥʦʾ, ʚ ʦʙʣʘʩʪʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ, ʱʦ ʾʭ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴ. ʋ ʉʐɸ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʥʘʥʦʦʩʚʽʪʠ ʩʪʚʦʨʝʥʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʦʩʚʽʪʥʽʡ ʮʝʥʪʨ 

ʽ ʥʘʚʽʪʴ ʨʦʟʨʦʙʣʝʥʠʡ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʦʟʛʣʷʜʽ ʩʧʝʮʽʘʣʴʥʠʡ ʟʘʢʦʥ ʧʨʦ ʨʦʟʚʠʪʦʢ 

ʥʘʥʦʦʩʚʽʪʠ. ɿʥʘʯʥʘ ʫʚʘʛʘ ʥʘʥʦʦʩʚʽʪʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʷʢʽ ʚ ʥʘʰ ʯʘʩ 

ʘʢʪʠʚʥʦ ʚʠʚʯʘʶʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ï ʂʠʪʘʡ, ʗʧʦʥʽʷ, ʂʦʨʝʷ, ʅʽʤʝʯʯʠʥʘ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ʌʨʘʥʮʽʷ, ʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ï ʽ ʈʦʩʽʷ. 

ɹʽʣʴʰʽʩʪʴ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʥʘʧʨʠʢʣʘʜ ʗʧʦʥʽʾ, ʟʘʡʤʘʶʪʴʩʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʤʠ ʫ ʨʘʤʢʘʭ 

ʥʘʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʣʘʩʪʝʨʘ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ. ɺʦʥʠ ʘʢʪʠʚʥʦ 

ʟʘʣʫʯʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʜʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʣʝ ʽ ʜʦ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʦʢ. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ, ʧʨʠʨʦʜʥʠʯʦʾ ʪʘ ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʚ 

ʋʢʨʘʾʥʽ ʧʦʢʘʟʫʻ ʟʥʘʯʥʝ ʚʽʜʩʪʘʚʘʥʥʷ ʫ ʚʠʚʯʝʥʥʽ  ʩʫʯʘʩʥʠʭ ʧʨʦʨʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʟʦʢʨʝʤʘ - ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ ʪʘ ɺʅɿ, ʚʚʝʜʝʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʦʙˇʨʫʥʪʦʚʘʥʦ ʧʦʚʽʣʴʥʦ ʽ ʧʨʠ 

ʮʴʦʤʫ - ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʱʽʡ ʰʢʦʣʽ. ʅʘʚʽʪʴ ʚʠʢʦʥʘʥʥʷ ɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʧʨʦʛʨʘʤʠ çʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʥʘʥʦʤʘʪʝʨʽʘʣʠè, ʜʽʷ ʷʢʦʾ ʟʘʚʝʨʰʝʥʘ ʚ 2014 

ʨʦʮʽ [1], ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʝ ʧʨʠʚʝʣʦ ʜʦ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʷʢ ʫ ʦʩʚʽʪʥʶ ʛʘʣʫʟʴ, ʪʘʢ ʽ ʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʋʢʨʘʾʥʠ.  

ʅʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʜʦ ʨʦʟʚʠʪʢʫ ʥʘʥʦʦʩʚʽʪʠ, ʟʘʧʽʟʥʝʥʥʷ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʥʘʥʦʥʘʫʢʠ ʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʪʢʠ ʧʨʦʜʫʢʮʽʾ ʩʫʯʘʩʥʦʛʦ ʧ'ʷʪʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʢʣʘʜʫ. ʆʪʞʝ, ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʥʘʥʦʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʨʦʙʣʝʤ 

ʾʾ ʨʦʟʚʠʪʢʫ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʘ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ. 

ɸʥʘʣʽʟ ʟʘʨʫʙʽʞʥʦʛʦ ʪʘ ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʠʪʘʥʥʷ ʚʠʚʯʝʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʢʫʨʩʽ ʬʽʟʠʢʠ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʦʙʣʠʚʦ ʚ 
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ʫʤʦʚʘʭ ʨʝʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʤʦʚ 

ʰʚʠʜʢʦʛʦ ʽ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʻ ʨʦʟʨʦʙʢʘ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʽ 

ʧʨʦʛʨʘʤ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʧʨʦʬʝʩʽʡʥʦ ʧʽʜʛʦʪʫʚʘʪʠ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʜʦʩʣʽʜʥʠʢʽʚ, ʽʥʞʝʥʝʨʽʚ 

ʪʘ ʨʦʙʽʪʥʠʢʽʚ, ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʚ ʮʽʡ ʥʦʚʽʡ, ʜʦʩʠʪʴ ʩʢʣʘʜʥʽʡ ʽ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʽʡ ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. ɿʘ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʙʫʚʘʻ ʨʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤ ʝʣʝʢʪʠʚʥʠʭ ʢʫʨʩʽʚ. 

ɽʣʝʢʪʠʚʥʽ ʢʫʨʩʠ – це ʦʙʦʚ'ʷʟʢʦʚʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʽ ʧʨʝʜʤʝʪʠ ʟʘ ʚʠʙʦʨʦʤ 

ʫʯʥʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʰʢʽʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ.  

ʄʝʪʦʶ ʝʣʝʢʪʠʚʥʠʭ ʢʫʨʩʽʚ ʟ ʚʠʚʯʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʫʯʥʽʚ, ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʧʨʠʨʦʜʥʠʯʦ-

ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʚ ʰʢʦʣʘʭ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʢʘʜʨʽʚ ʜʣʷ ʩʫʯʘʩʥʦʾ 

ʥʘʥʦʽʥʜʫʩʪʨʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ ʝʣʝʢʪʠʚʥʠʭ ʢʫʨʩʽʚ: 

- ʘʢʪʠʚʽʟʘʮʽʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ ʽ ʤʦʪʠʚʘʮʽʷ ʥʘʚʯʘʥʥʷ; 

- ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ; 

- ʧʦʙʫʜʦʚʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ ʟ ʚʠʙʦʨʦʤ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʨʝʩʽʚ; 

- ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʬʽʟʠʯʥʽ ʷʚʠʱʘ ʪʘ ʧʨʦʮʝʩʠ; 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʥʘʫʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ; 

- ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚ ʮʽʥʥʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ ʪʘ ʪʝʭʥʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʮʠʚʽʣʽʟʘʮʽʾ. 

ɽʣʝʢʪʠʚʥʽ ʢʫʨʩʠ ʟ ʬʽʟʠʢʠ ʚ ʦʙʣʘʩʪʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʪʠʧʠ: 

1. ʇʨʝʜʤʝʪʥʽ ʝʣʝʢʪʠʚʥʽ ʢʫʨʩʠ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʛʣʠʙʣʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ 
ʟʥʘʥʴ ʟ ʬʽʟʠʢʠ ʚ ʦʙʣʘʩʪʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, çʆʩʥʦʚʠ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡè, 

çɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡè, çʌʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʥʦʦʙʻʢʪʽʚè ʪʘ ʽʥ.; 

2. ʄʽʞʧʨʝʜʤʝʪʥʽ ʝʣʝʢʪʠʚʥʽ ʢʫʨʩʠ ï ʾʭ ʟʤʽʩʪ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʝʜʤʝʪʫ. ʇʨʠʢʣʘʜʘʤʠ ʪʘʢʠʭ ʢʫʨʩʽʚ ʤʦʞʫʪʴ ʙʫʪʠ: çʅʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʾè, 

çʅʘʥʦʝʥʝʨʛʝʪʠʢʘè ʪʘ ʽʥ. 

ɽʣʝʢʪʠʚʥʽ ʢʫʨʩʠ, ʟʘʟʚʠʯʘʡ, ʥʦʩʷʪʴ ʘʚʪʦʨʩʴʢʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʝʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʫ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʥʘʩʪʫʧʥʝ: 

- ʧʦʜʽʣʠʪʠ ʥʘ ʙʣʦʢʠ ʟʤʽʩʪ ʧʨʦʛʨʘʤʠ, ʨʦʟʜʽʣʠ, ʪʝʤʠ ʽ ʜʘʪʠ ʜʦ ʥʠʭ ʧʦʛʦʜʠʥʥʫ 
ʨʦʟʙʠʚʢʫ;  

- ʟ'ʷʩʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʤʝʪʦʜʠʯʥʦʛʦ ʽ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʚʯʝʥʥʷ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʫʨʩʫ;  

- ʚʠʟʥʘʯʠʪʠ ʪʝʤʫ, ʟʤʽʩʪ, ʮʽʣʽ ʪʘ ʬʫʥʢʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʫʨʩʫ;  

- ʟʘʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ ʧʨʘʢʪʠʢʫʤʽʚ, 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʽʚ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ;  

- ʚʠʟʥʘʯʠʪʠ, ʯʝʨʝʟ ʷʢʽ ʬʦʨʤʠ ʨʦʙʦʪʠ ʤʦʞʥʘ ʥʘʡʧʦʚʥʽʰʝ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ 

ʢʫʨʩʫ;  

- ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʦʩʚʽʪʥʽ ʧʨʦʜʫʢʪʠ ʤʘʶʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʫʯʥʷʤʠ ʷʢ ʨʝʟʫʣʴʪʘʪ 
ʦʧʘʥʫʚʘʥʥʷ ʢʫʨʩʫ;  

- ʚʢʘʟʘʪʠ ʩʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ ʜʣʷ ʚʯʠʪʝʣʽʚ ʪʘ ʫʯʥʽʚ;  

- ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʟ ʧʨʦʛʨʘʤʠ ʢʫʨʩʫ. 

ʋ ʨʘʤʢʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʪʘ ʚ ʧʨʦʮʝʩʽ ʚʭʦʜʞʝʥʥʷ ʫ ʥʦʚʫ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʫ ʜʦʙʫ, ʬʽʟʠʯʥʘ ʦʩʚʽʪʘ ʰʢʦʣʷʨʘ ʩʪʘʻ ʪʠʤ ʬʦʨʤʫʚʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ, 

ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʦʜʥʠʤ ʽʟ ʩʫʙ'ʻʢʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
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ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʠʤ ʟʘʩʚʦʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʙʣʦʢʠ, ʘ ʩʪʘʻ ʩʫʙ'ʻʢʪʦʤ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʪʦʙʪʦ - ʥʦʩʽʻʤ ʤʦʞʣʠʚʦʩʪʝʡ ʦʧʘʥʦʚʫʚʘʪʠ ʽ ʘʢʪʠʚʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʧʦʜʘʣʴʰʦʤʫ ʞʠʪʪʽ ʥʘʡʥʦʚʽʰʽ ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 

ɿʘʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʚ ʫʤʦʚʘʭ ʥʘʥʦʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʬʽʟʠʯʥʘ ʦʩʚʽʪʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʜʫʭʦʚʥʠʭ ʪʘ ʤʦʨʘʣʴʥʠʭ ʦʩʥʦʚ 

ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʘʢʪʠʚʥʦʛʦ ʯʣʝʥʘ ʩʫʩʧʽʣʴʩʪʚʘ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʪʘʥʦʚʣʝʥʥʷ 

ʡʦʛʦ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʩʚʽʪʦʛʣʷʜʥʦ-ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ. ʎʝ ʧʦʪʨʝʙʫʻ ʘʢʪʠʚʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦ-ʛʫʤʘʥʽʩʪʠʯʥʠʭ, ʦʩʦʙʠʩʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ, ʩʫʙ'ʻʢʪ- 

ʩʫʙ'ʻʢʪʥʠʭ ʧʨʠʥʮʠʧʽʚ ʽ ʤʝʪʦʜʽʚ ʨʦʙʦʪʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʽʥʪʝʛʨʘʮʽʾ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʪʘ ʩʦʮʽʘʣʴʥʦ-ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʟʥʘʥʥʷ ʫ ʧʽʜʛʦʪʦʚʮʽ ʰʢʦʣʷʨʘ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʪʨʫʜʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʆʪʞʝ, ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʋʢʨʘʾʥʽ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʚ ʨʘʟʽ 

ʫʩʧʽʰʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʦʜʥʦʛʦ ʟ ʛʦʣʦʚʥʠʭ ʽ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʥʦʚʦʛʦ ʥʘʫʢʦʚʦ ʪʝʭʥʽʯʥʦʛʦ ʥʘʧʨʷʤʢʫ ï ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʠ 

ʚʠʩʦʢʦʧʨʦʬʝʩʽʡʥʠʭ ʢʘʜʨʽʚ ʜʣʷ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ, ʷʢʠʤ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʚʠʨʽʰʫʚʘʪʠ ʥʦʚʽ 

ʟʘʚʜʘʥʥʷ ʽ ʚʽʜʪʚʦʨʶʚʘʪʠ ʢʘʜʨʦʚʠʡ ʧʦʪʝʥʮʽʘʣ. ʆʜʥʠʤ ʽʟ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʠʚʥʠʭ ʢʫʨʩʽʚ ʟ ʚʠʚʯʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʥʦʚʥʫ 

ʰʢʦʣʫ. ʇʨʦʪʝ ʧʨʘʢʪʠʯʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʮʝ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ, ʦʩʢʽʣʴʢʠ ʱʝ ʥʝ ʩʪʚʦʨʝʥʦ 

ʧʨʦʛʨʘʤ ʝʣʝʢʪʠʚʥʠʭ ʢʫʨʩʽʚ ʟ ʚʠʚʯʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʫʯʥʽʚ 

ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ, ʤʝʪʦʜʠʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, ʨʝʢʦʤʝʥʜʘʮʽʡ, ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʦʱʦ. 
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ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚʠʨʦʙʥʠʮʪʚʽ, ʩʬʝʨʽ ʧʦʩʣʫʛ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʠʩʪʝʤʦʶ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ 

ʘʜʝʢʚʘʪʥʽ ʟʘʚʜʘʥʥʷ. ɿʦʢʨʝʤʘ, ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè (2014 ʨ.) ʚʠʟʥʘʯʘʻ 

ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʟʘʟʥʘʯʝʥʦʛʦ ʨʽʚʥʷ ʦʩʚʽʪʠ ʧʽʜʛʦʪʦʚʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ 

ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ ʜʣʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ, ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʜʝʨʞʘʚʠ 

ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʷʭ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʩʪʘʣʘ ʧʨʦʙʣʝʤʘ ʧʝʨʝʛʣʷʜʫ ʤʝʪʦʜʠʢʠ 

ʥʘʚʯʘʥʥʷ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ (ʷʢ ʥʘʡʥʦʚʽʰʦʛʦ ʨʦʟʜʽʣʫ ʥʘʫʢʠ) ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʽʟʠʢʠ. 

ʉʧʝʮʠʬʽʯʥʽ ʦʟʥʘʢʠ ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʟʥʘʥʴ ʟ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʝʤʧʽʨʠʯʥʦʛʦ, ʜʫʘʣʽʩʪʠʯʥʦʛʦ ʡ ʛʽʧʦʪʝʪʠʯʥʦʛʦ, 

ʜʠʩʢʨʝʪʥʦʛʦ ʪʘ ʥʝʧʝʨʝʨʚʥʦʛʦ ʨʦʟʛʣʷʥʫʪʽ ʜʦʩʣʽʜʥʠʢʘʤʠ ɻ.ʄ. ɻʦʣʽʥʠʤ, ʃ.ʗ. ɿʦʨʽʥʦʶ, 

ɺ.ʖ. ʂʦʚʘʣʴʯʫʢʦʤ, ʆ.ɯ. ʃʷʰʝʥʢʦʤ, ɺ.ɺ. ʄʫʣʪʘʥʦʚʩʴʢʠʤ, ʄ.ɯ. ʉʘʜʦʚʠʤ, 

ɺ.ʇ. ʉʝʨʛʽʻʥʢʦʤ, ɹ.ɸ. ʉʫʩʝʤ, ʄ.ɯ. ʐʫʪʦʤ ʪʘ ʽʥ. ʅʘʤʠ [4] ʜʦʩʣʽʜʞʝʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ 

ʧʨʠʥʮʠʧʽʚ ʥʘʫʢʦʚʦʩʪʽ ʪʘ ʥʘʦʯʥʦʩʪʽ ʫ ʤʝʪʦʜʠʯʥʽʡ ʩʠʩʪʝʤʽ ʥʘʚʯʘʥʥʷ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ 

ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʤʠ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʦʢʨʝʤʫ 

ʫʚʘʛʫ ʧʨʠʜʽʣʠʪʠ ʧʨʦʙʣʝʤʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʘʫʢʦʚʦʩʪʽ 

ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʴ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ. 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʷʢ ʝʤʧʽʨʠʯʥʽ (ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʚʠʚʯʝʥʥʷ: ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʥʘʫʢʦʚʠʭ ʧʦʥʷʪʴ ʪʘ ʷʚʠʱ, ʷʢʽ ʚʽʜʢʨʠʪʽ ʫ 

ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ.; ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, 

ʧʽʜʨʫʯʥʠʢʽʚ ʪʘ ʧʦʩʽʙʥʠʢʽʚ ʟ ʢʫʨʩʫ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ), ʪʘʢ ʽ ʪʝʦʨʝʪʠʯʥʽ (ʽʜʝʘʣʽʟʘʮʽʷ ʪʘ 

ʬʦʨʤʘʣʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʢʫʨʩʫ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʠʭ 

ʩʭʝʤ ʨʦʟʜʽʣʫ çʂʚʘʥʪʦʚʘ ʬʽʟʠʢʘè; ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤ 

ʨʦʟʜʽʣʫ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ, ʷʢ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ ʟ ʫʟʛʦʜʞʝʥʠʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʫʩʽʭ 

ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ï ʧʦʥʷʪʴ, ʷʚʠʱ, ʩʫʜʞʝʥʴ, ʜʽʡ) ʤʝʪʦʜʠ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʘʶʪʴ: ʧʨʦʚʽʜʥʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ 

ʧʘʨʘʜʠʛʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʽʚ, ʟʦʢʨʝʤʘ, ʜʽʷʣʴʥʽʩʥʦʾ ʩʫʪʽ ʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʨʽʚʝʥʴ ʘʢʪʠʚʽʟʘʮʽʾ ʩʫʙôʻʢʪʽʚ ʥʘʚʯʘʥʥʷ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʽʟʥʘʥʥʽ (ʇ.ʗ. ɻʘʣʴʧʝʨʽʥ, ɺ.ɺ. ɼʘʚʠʜʦʚ, ʆ.ʅ. ʃʝʦʥʪʴʻʚ ʪʘ ʽʥ.); 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʪʝʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʤʠʩʣʝʥʥʷ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʚʯʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ (ɼʞ. ɹʨʫʥʝʨ, ʃ.ʉ. ɺʠʛʦʪʩʴʢʠʡ, ʉ.ʃ. ʈʫʙʽʥʰʪʝʡʥ, ɾ. ʇʽʘʞʝ);  

- ʬʦʨʤʠ ʘʜʘʧʪʘʮʽʾ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ (ɸ.ʄ. ɸʣʝʢʩʶʢ, 

ɺ.ɺ. ɼʘʚʠʜʦʚ, ʄ.ʄ. ʉʢʘʪʢʽʥ, ɹ.ɯ. ʂʦʨʦʪʷʻʚ, ʄ.ɯ. ʄʘʭʤʫʪʦʚ); ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʨʦʟʚʠʪʢʫ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʫ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè (2014 ʨ.) ʪʘ 

ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ ʋʢʨʘʾʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʫ ʨʘʤʢʘʭ ʪʝʤʘʪʠʢʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʃʘʙʦʨʘʪʦʨʽʾ ʜʠʜʘʢʪʠʢʠ 

ʬʽʟʠʢʠ ɯʥʩʪʠʪʫʪʫ ʧʝʜʘʛʦʛʽʢʠ ʅɸʇʅ ʋʢʨʘʾʥʠ ʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɺʠʥʥʠʯʝʥʢʘ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʛʦʜʠ ʧʨʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚʽʜ 20 ʯʝʨʚʥʷ 2012 ʨʦʢʫ). 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʟʘʩʘʜ ʬʦʨʤʫʣʶʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʥʘʫʢʦʚʦʩʪʽ ʚʠʚʯʝʥʥʷ ʷʚʠʱ ʪʘ ʧʨʦʮʝʩʽʚ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ. 

ɺ ʭʦʜʽ ʘʥʘʣʽʟʫ ʧʨʘʢʪʠʢʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʫ ʚʠʱʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ, ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ, ʧʨʦʛʨʘʤ, ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʠ 

ʚʠʷʚʠʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʣʘʥʽ ʘʫʜʠʪʦʨʥʦʾ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ. ʆʜʥʦʯʘʩʥʦ ʻ ʬʘʢʪʦʤ 
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ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʥʝʚʧʠʥʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʫ ʟʥʘʥʴ. ʉʫʩʧʽʣʴʩʪʚʦ ʚʠʤʘʛʘʻ ʙʽʣʴʰ ʚʠʱʦʛʦ ʨʽʚʥʷ ʚʠʤʦʛ ʜʦ 

ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ.  

ʄʘʪʝʨʽʘʣ ʨʦʟʜʽʣʫ çʂʚʘʥʪʦʚʘ ʬʽʟʠʢʘè ʻ ʟʘʢʣʶʯʥʠʤ ʫ ʢʫʨʩʽ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ, ʪʦʤʫ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʤʠ ʧʨʠʜʽʣʷʻʤʦ ʡʦʛʦ ʩʚʽʪʦʛʣʷʜʥʦʤʫ ʽ ʧʦʣʽʪʝʭʥʽʯʥʦʤʫ ʟʥʘʯʝʥʥʶ, 

ʫʟʘʛʘʣʴʥʶʶʯʦʤʫ ʭʘʨʘʢʪʝʨʫ ʚ ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʦʾ ʬʽʟʠʯʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ. ʇʨʠ ʮʴʦʤʫ 

ʨʦʙʠʪʴʩʷ ʘʢʮʝʥʪ ʥʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʽ ʟʘʢʦʥʽʚ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ, 

ʾʾ ʚʽʜʢʨʠʪʦʩʪʽ ʷʢ ʩʠʩʪʝʤʠ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ ʧʨʦ ʦʪʦʯʫʶʯʠʡ ʩʚʽʪ, ʨʦʣʴ ʬʽʟʠʢʠ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ. ɺʩʝ ʮʝ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʾʚ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʥʘʫʢʦʚʦʩʪʽ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʴ ʩʫʯʘʩʥʦʾ (ʢʚʘʥʪʦʚʦʾ) ʬʽʟʠʢʠ. 

ɼʦ ʢʨʠʪʝʨʽʾʚ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʦʩʥʦʚ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʧʠʪʘʥʴ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ ʪʘ 

ʨʦʟʜʽʣʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʧʝʜʝʚʪʠʢʫ ʪʘ ʥʘʩʪʫʧʥʽʩʪʴ ʾʾ ʚʠʚʯʝʥʥʷ ʤʠ ʚʽʜʥʝʩʣʠ: 

1. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʬʽʟʠʯʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʤʫ ʪʘ ʩʦʮʽʘʣʴʥʦʤʫ 

ʜʦʩʚʽʜʫ; ʢʨʽʤ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʜʦʩʚʽʜ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʜʦʩʚʽʜ 

ʝʤʦʮʽʡʥʦʛʦ ʞʠʪʪʷ.  

2. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʽʜʝʾ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʜʦ ʟʤʽʩʪʫ ʢʫʨʩʫ ʬʽʟʠʢʠ ʥʦʚʠʭ 

ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʬʽʟʠʢʠ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʫʟʘʛʘʣʴʥʝʥʴ. ʇʦʙʫʜʦʚʫ 

ʢʫʨʩʫ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ, ʷʢ ʣʽʥʽʡʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʷʚʠʱ, ʧʦʥʷʪʴ, ʪʝʦʨʽʡ ʤʠ ʧʨʦʧʦʥʫʻʤʦ 

ʟʤʽʥʠʪʠ ʥʘ ʣʽʥʽʡʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʫʛʘʟʘʣʴʥʶʶʯʠʭ ʪʝʦʨʽʡ: ʢʣʘʩʠʯʥʘ ʤʝʭʘʥʽʢʘ 

Ý ʤʦʣʝʢʫʣʷʨʥʦ-ʢʽʥʝʪʠʯʥʘ ʪʝʦʨʽʷ Ý ʟʘʢʦʥʠ ʪʝʨʤʦʜʠʥʘʤʽʢʠ Ý ʢʣʘʩʠʯʥʘ ʝʣʝʢʪʨʦʥʥʘ ʪʘ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʪʝʦʨʽʾ Ý ʩʧʝʮʽʘʣʴʥʘ ʪʝʦʨʽʷ ʚʽʜʥʦʩʥʦʩʪʽ Ý ʢʚʘʥʪʦʚʘ ʪʝʦʨʽʷ Ý ɺʩʝʩʚʽʪ 

Ý ʬʽʟʠʯʥʘ ʢʘʨʪʠʥʘ ʩʚʽʪʫ. 

3. ɺʠʷʚʣʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʨʦʟʜʽʣʽ ʢʫʨʩʫ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ ʧʨʦʚʽʜʥʠʭ ʽʜʝʡ, ʩʠʩʪʝʤʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʦʥʷʪʴ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ 

ʥʘʫʢʠ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ 

çʥʘʩʢʨʽʟʥʠʭè ʧʦʥʷʪʴ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʥʘʚʯʘʥʥʷ ʢʚʘʥʪʦʚʠʭ ʽʜʝʡ. 

4. ʇʝʨʝʦʨʽʻʥʪʘʮʽʷ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ 

ʥʘʚʯʘʥʥʷ. ɺ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʦʚʝʜʝʥʘ ʘʥʘʣʦʛʽʯʥʽʩʪʴ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʯʝʥʦʛʦ ʽ ʩʫʙôʻʢʪʽʚ ʥʘʚʯʘʥʥʷ. ɺʯʝʥʠʡ ʡʜʝ ʚʽʜ ʯʫʪʪʻʚʦ-ʢʦʥʢʨʝʪʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʤʦʪʠʚʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʦʩʥʦʚ, ʘ ʦʩʚʦʻʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʘʶʯʠ ʪʦʡ ʩʘʤʠʡ ʦʙôʻʢʪʦʚʠʡ ʟʤʽʩʪ, ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʚʩʪʘʥʦʚʣʝʥʦʾ ʚʠʭʽʜʥʦʾ ʟʘʛʘʣʴʥʦʾ ʬʦʨʤʠ ʤʠʩʣʝʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʘ ʧʽʟʥʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʩʫʥʫʪʦʾ ʧʨʦʙʣʝʤʠ ʥʘ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʦʤʫ ʨʽʚʥʽ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʨʦʟʛʣʷʥʫʪʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʬʽʟʠʯʥʠʭ ʟʥʘʥʴ, 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʣʘʜʝʥʽ ʢʨʠʪʝʨʽʾ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʨʦʟʨʦʙʢʠ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. 

5. ʇʨʦʙʣʝʤʘ ʧʩʠʭʦʣʦʛʽʾ ʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʛʦ ʟʥʘʥʥʷ ʚ ʫʤʦʚʘʭ ʜʠʜʘʢʪʠʯʥʠʭ ʩʪʨʠʙʢʽʚ 

(ʧʝʨʝʭʽʜ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʜʦ ʢʚʘʥʪʦʚʠʭ ʫʷʚʣʝʥʴ) ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. ʄʠ 

ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʛʣʷʜʘʪʠ ʝʣʝʤʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʟʥʘʥʥʷ, ʧʦʙʫʜʦʚʘʥʽ ʟ ʧʦʟʠʮʽʡ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ: ʧʽʟʥʘʥʥʷ ʩʫʧʝʨʝʯʣʠʚʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ, ʦʧʪʠʯʥʠʭ ʪʘ ʢʚʘʥʪʦʚʠʭ ʷʚʠʱ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʫ ʤʦʜʝʣʴ; 

ʟʦʙʨʘʞʝʥʥʷ ʟʤʽʩʪʦʚʦʛʦ ʤʦʜʫʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʟʥʘʥʥʷ, ʷʢ ʧʨʦʮʝʩ ʥʘʢʦʧʠʯʝʥʥʷ, 

ʧʝʨʝʨʦʙʢʠ, ʦʩʤʠʩʣʝʥʥʷ ʽ ʨʦʟʧʦʜʽʣʫ ʽʥʬʦʨʤʘʮʽʾ ʟʦʙʨʘʞʘʪʠ ʷʢ ʩʠʩʪʝʤʥʫ ʤʦʜʝʣʴ 

ʥʘʚʯʘʥʥʷ; ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʧʽʟʥʘʥʥʷ, ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʽ ʤʝʪʦʜʠ 

ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ ʟ ʦʩʥʦʚ  ʥʘʫʢ ʟʦʙʨʘʞʘʪʠ ʷʢ ʜʠʜʘʢʪʠʯʥʫ ʤʦʜʝʣʴ ʟ ʾʾ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʨʦʟʚʠʪʢʫ; ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʢʦʤʧʝʪʝʥʮʽʡ 

ʩʪʫʜʝʥʪʽʚ ʟ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ, ʧʨʦʧʝʜʝʚʪʠʯʥʠʭ ʪʘ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʽʚ, ʚʠʨʦʙʣʝʥʥʷ 
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ʩʪʠʣʶ ʤʠʩʣʝʥʥʷ ʥʘ ʧʝʨʝʢʦʥʣʠʚʫ ʤʦʪʠʚʘʮʽʶ ʥʘʚʯʘʥʥʷ ʩʢʣʘʜʘʻ ʦʩʥʦʚʫ ʤʝʪʦʜʠʯʥʦʾ 

ʤʦʜʝʣʽ. 

6. ʆʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ ʻ 

ʚʠʟʥʘʯʘʣʴʥʦʶ ʣʘʥʢʦʶ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʚʠʚʯʝʥʥʽ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ ʪʘ 

ʨʦʟʜʽʣʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʩʪʫʧʥʽʩʪʴ ʾʾ ʚʠʚʯʝʥʥʷ. ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʩʦʢʦ ʤʦʪʠʚʦʚʘʥʦʾ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ 

ʟʘʩʚʦʻʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦʾ ʧʨʦʛʨʘʤʦʶ ʩʠʩʪʝʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʽ ʢʦʤʧʝʪʝʥʮʽʡ, ʘʣʝ 

ʪʘʢʦʞ ʥʘʚʯʠʪʠ ʾʭ ʩʘʤʦʩʪʽʡʥʦ ʜʦʙʫʚʘʪʠ ʟʥʘʥʥʷ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʟôʷʩʫʚʘʣʠ ʽ ʨʝʘʣʽʟʫʚʘʣʠ ʫ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʷʭ ʦʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʥʷʪʴ ʟʘ ʩʫʯʘʩʥʦʶ ʤʝʪʦʜʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʥʘʚʯʘʥʥʷ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ ʧʦʚô̫ ʟʘʥʽ ʟ ʨʦʟʨʦʙʢʦʶ ʤʝʪʦʜʠʢʠ 

ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʴ ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ. 
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ВІД РОЗВИТКУ НАНОТЕХНОЛОГІЙ 
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ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ, ʧʝʨʝʙʫʚʘʻ ʚ ʝʧʽʮʝʥʪʨʽ ʫʚʘʛʠ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ, ʦʩʢʽʣʴʢʠ ʻ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʾʭ ʢʫʣʴʪʫʨʥʦʛʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ʇʨʠ ʮʴʦʤʫ, ʧʝʜʘʛʦʛʽʯʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ, ʷʢ ʮʝʥʪʨ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʫʣʴʪʫʨʥʦʛʦ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ. ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʮʽʣʦʤʫ, ʷʢ ʨʝʩʫʨʩʫ ʥʘʧʨʘʚʣʝʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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МЕТОДИЧНІ ОСОБЛИВОСТІ ВИКЛАДАННЯ 

НАВЧАЛЬНОЇ ДИСЦИПЛІНИ 

«ПРИЛАДИ І ПРИСТРОЇ ОПТОЕЛЕКТРОНІКИ ТА СПІНТРОНІКИ» 

 

ɻʘʣʫʟʽ ʩʫʯʘʩʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʝʣʝʢʪʨʦʥʽʢʠ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʦʧʪʦʝʣʝʢʪʨʦʥʽʢʘ ʽ 

ʩʧʽʥʪʨʦʥʽʢʘ, ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʽʥʪʝʛʨʘʮʽʾ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʩʭʝʤʦʪʝʭʥʽʯʥʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʧʨʠʣʘʜʽʚ (ʦʧʪʠʯʥʽ ʽ ʤʘʛʥʽʪʥʽ ʷʚʠʱʘ ʚ 

ʪʚʝʨʜʦʤʫ ʪʽʣʽ,  ʟʤʽʥʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʤʘʛʥʝʪʠʢʽʚ,  ʥʘʜʧʨʦʚʽʜʥʠʢʽʚ ʚ 

ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚ ʝʣʝʢʪʨʠʯʥʫ ʪʘ ʽʥ.). ʇʝʨʝʭʽʜ 

ʚʽʜ ʩʭʝʤʦʪʝʭʥʠʯʥʦʾ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʫʩʫʥʫʪʠ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ 

ʧʨʠʥʮʠʧʦʚʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʨʫʜʥʦʱʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʬʦʨʤʫʚʘʪʠ ʚ 

ʦʜʥʦʤʫ ʢʨʠʩʪʘʣʽ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʤʽʞʝʣʝʤʝʥʪʥʠʭ ʟôʻʜʥʘʥʴ.  

ʇʨʠ ʚʠʢʣʘʜʘʥʥʽ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʇʨʠʣʘʜʠ ʽ ʧʨʠʩʪʨʦʾ ʦʧʪʦʝʣʝʢʪʨʦʥʽʢʠ ʪʘ 

ʩʧʽʥʪʨʦʥʽʢʠè ʜʣʷ ʩʪʫʜʝʥʪʽʚ 4-ʛʦ ʢʫʨʩʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɽʣʝʢʪʨʦʥʥʽ ʧʨʠʣʘʜʠ ʪʘ 

ʧʨʠʩʪʨʦʾè ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʽʟ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʧʪʦ- ʪʘ ʤʘʛʥʽʪʦʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʣʘʜʽʚ. ʉʪʨʫʢʪʫʨʘ 

ʢʫʨʩʫ, ʷʢʘ ʚʢʣʶʯʘʻ ʣʝʢʮʽʡʥʽ, ʧʨʘʢʪʠʯʥʽ ʽ ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ,  ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ 

ʟʤʽʩʪʦʚʥʠʭ ʤʦʜʫʣʽʚ. ʗʢ ʥʘʦʯʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʽ ʚʽʜʝʦʤʘʪʝʨʽʘʣ, 

ʧʨʝʟʝʥʪʘʮʽʾ. 

ʊʝʤʘʪʠʢʘ ʧʝʨʰʦʛʦ ʟʤʽʩʪʦʚʥʦʛʦ ʤʦʜʫʣʷ ʜʠʩʮʠʧʣʽʥʠ ʧʨʠʩʚʷʯʝʥʘ ʧʠʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʽ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʦʧʪʦʝʣʝʢʪʨʦʥʽʢʠ ʷʢ ʛʘʣʫʟʽ ʝʣʝʢʪʨʦʥʽʢʠ, ʱʦ 

ʧʨʠʩʚʷʯʝʥʘ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʮʽ ʩʪʚʦʨʝʥʥʷ ʧʨʠʣʘʜʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʧʝʨʝʪʚʦʨʝʥʥʽ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʚ ʦʧʪʠʯʥʽ ʘʙʦ ʥʘʚʧʘʢʠ. ʋ ʨʘʤʢʘʭ ʟʤʽʩʪʦʚʥʦʛʦ 

ʤʦʜʫʣʷ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʚʘ ʥʝʟʘʣʝʞʥʽ ʥʘʧʨʷʤʠ ʦʧʪʦʝʣʝʢʪʨʦʥʽʢʠ: ʦʧʪʠʯʥʠʡ, ʷʢʠʡ  

ʙʘʟʫʻʪʴʩʷ ʥʘ ʝʬʝʢʪʘʭ ʚʟʘʻʤʦʜʽʾ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ 

(ʛʦʣʦʛʨʘʬʽʷ, ʬʦʪʦʭʽʤʽʷ, ʝʣʝʢʪʨʦʦʧʪʠʢʘ) ʽ ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʠʡ, ʚ ʷʢʦʤʫ  

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʬʦʪʦʝʬʝʢʪʽ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʬʦʪʦʣʶʤʽʥʝʩʮʝʥʮʽʾ - ʟ ʽʥʰʦʛʦ (ʟʘʤʽʥʘ ʛʘʣʴʚʘʥʽʯʥʦʛʦ ʪʘ 

ʤʘʛʥʽʪʥʦʛʦ ʟʚ¡̫ʟʢʫ ʥʘ ʦʧʪʠʯʥʠʡ, ʚʦʣʦʢʦʥʥʽ ʣʽʥʽʾ ʟʚ¡̫ʟʢʫ ). ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʧʠʪʘʥʥʷʤ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʢʦʥʩʪʨʫʢʮʽʾ, ʧʨʠʥʮʠʧʘʤ ʨʦʙʦʪʠ, ʨʦʙʦʯʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, 

ʧʝʨʝʚʘʛʘʤ, ʥʝʜʦʣʽʢʘʤ ʪʘ ʛʘʣʫʟʷʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʚʽʪʣʦʚʠʧʨʦʤʽʥʶʶʯʠʭ ʜʽʦʜʽʚ ʽ ʣʘʟʝʨʽʚ 

(ʜʞʝʨʝʣʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ) ʪʘ ʬʦʪʦʨʝʟʠʩʪʦʨʽʚ, ʬʦʪʦʜʽʦʜʽʚ, ʬʦʪʦ ʪʨʘʥʟʠʩʪʦʨʽʚ, 

ʬʦʪʦʪʠʨʠʩʪʦʨʽʚ ʽ ʬʦʪʦʝʣʝʤʝʥʪʽʚ (ʧʨʠʡʤʘʯʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ʇʽʜʚʠʱʝʥʠʡ ʽʥʪʝʨʝʩ 

ʩʪʫʜʝʥʪʽʚ ʚʠʢʣʠʢʘʻ ʪʝʤʘ çʆʧʪʨʦʥʠè, ʦʩʢʽʣʴʢʠ ʪʘʢʽ ʧʨʠʣʘʜʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʩʝʥʩʦʨʥʽʡ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʪʝʭʥʽʮʽ, ʘʚʪʦʤʘʪʠʮʽ, ʩʠʩʪʝʤʘʭ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ 

ʨʝʛʫʣʶʚʘʥʥʷ, ʤʝʜʠʯʥʽʡ ʝʣʝʢʪʨʦʥʽʮʽ, ʧʨʠʩʪʨʦʷʭ ʚʽʟʫʘʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ.  

ʊʝʤʘʪʠʢʘ ʜʨʫʛʦʛʦ ʟʤʽʩʪʦʚʥʦʛʦ ʤʦʜʫʣʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʇʨʠʣʘʜʠ ʽ ʧʨʠʩʪʨʦʾ 

ʦʧʪʦʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʩʧʽʥʪʨʦʥʽʢʠè ʧʨʠʩʚʷʯʝʥʘ ʪʝʦʨʝʪʠʯʥʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ ʦʩʥʦʚʘʤ 

ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʛʘʣʫʟʽ ʤʘʛʥʽʪʦʝʣʝʢʪʨʦʥʽʢʠ ï ʩʧʽʥʪʨʦʥʽʢʠ,  ʧʠʪʘʥʥʷʤ ʱʦʜʦ 

ʝʣʝʢʪʨʦʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʛʥʝʪʠʢʽʚ, ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʽ ʝʬʝʢʪʽʚ ʫ ʧʣʽʚʢʦʚʠʭ 

ʩʧʽʥʪʨʦʥʥʠʭ ʩʠʩʪʝʤʘʭ, ʧʨʠʥʮʠʧʘʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ (ʩʧʽʥ-ʚʝʥʪʠʣʴʥʽ 

ʝʣʝʤʝʥʪʠ, ʧʨʠʣʘʜʠ ʜʣʷ ʟʘʧʠʩʫ ʽ ʟʯʠʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʩʝʥʩʦʨʥʠʭ (ʩʝʥʩʦʨʠ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʦʩʥʦʚʽ ʦʜʥʦ- ʽ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʧʣʽʚʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ) ʧʨʠʣʘʜʽʚ, 
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ʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʽʢʨʦʩʭʝʤ (ʩʧʽʥʦʚʽ ʜʽʦʜʠ ʽ ʪʨʘʥʟʠʩʪʦʨʠ).  ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ 

ʩʧʽʥʪʨʦʥʽʢʘ ʚʠʥʠʢʣʘ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʚʯʝʥʥʷ ʷʚʠʱʘ ʩʧʽʥ-ʟʘʣʝʞʥʦʛʦ 

ʨʦʟʩʽʶʚʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʫ ʪʚʝʨʜʠʭ ʪʽʣʘʭ, ʚʠʢʦʥʘʥʠʭ ɼʞʦʥʩʦʥʦʤ ʽ ʉʽʣʩʙʽ ʚ 1985 ʨʦʮʽ, ʽ 

ʚʽʜʢʨʠʪʪʷ ʫ 1988 ʨʦʮʽ ɸʣʴʙʝʨʪʦʤ ʌʝʨʪʦʤ ʽ  ʇʽʪʝʨʦʤ ɻʨʶʥʙʝʨʛʦʤ ʪʘ ʾʭʥʽʤʠ ʢʦʣʝʛʘʤʠ 

ʷʚʠʱʘ  ʛʽʛʘʥʪʩʴʢʦʛʦ ʤʘʛʥʽʪʦʦʧʦʨʫ ʚ ʤʫʣʴʪʠʰʘʨʘʭ ʥʘ ʦʩʥʦʚʽ Fe ʽ Cr. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʫ ʩʧʽʥʪʨʦʥʽʮʽ ʙʫʣʦ ʨʦʟʧʦʯʘʪʝ ʚ 1990 ʨʦʮʽ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʥʘʭʦʜʦʤ 

ɼʘʪʪʦ ʁʽ ɼʘʩʦʤ ʩʧʽʥʦʚʦʛʦ ʧʦʣʴʦʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ [1].    

ɼʦʩʚʽʜ ʚʠʢʣʘʜʘʥʥʷ ʜʘʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʪʫʜʝʥʪʠ ʘʢʪʠʚʥʦ 

ʩʧʨʠʡʤʘʶʪʴ ʤʘʪʝʨʽʘʣ ʽ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʡʦʛʦ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ, ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʚʠʧʫʩʢʥʠʭ ʙʘʢʘʣʘʚʨʩʴʢʠʭ ʨʦʙʽʪ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ 

ʢʫʨʩʫ ʩʪʫʜʝʥʪʠ ʥʘʙʫʚʘʶʪʴ  ʢʦʤʧʝʪʝʥʮʽʶ -  ʟʥʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʩʪʨʫʢʪʫʨʠ, ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʦʧʪʦʝʣʝʢʪʨʦʥʥʠʭ 

ʽ ʩʧʽʥʪʨʦʥʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ОСОБЛИВОСТІ ВИКЛАДАННЯ НАВЧАЛЬНОЇ ДИСЦИПЛІНИ 

«ХІМІЧНЕ МАТЕРІАЛОЗНАВСТВО» 

 

ʉʫʯʘʩʥʝ ʭʽʤʽʯʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ï ʮʝ ʰʠʨʦʢʘ ʛʘʣʫʟʴ ʟʥʘʥʴ ʽ ʚʠʢʣʘʜʘʥʥʷ ʪʘʢʦʛʦ 

ʢʫʨʩʫ ( 4,5 ʢʨʝʜʠʪʠ ʜʣʷ ʤʘʛʽʩʪʨʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʍʽʤʽʷè) ʚʠʢʣʠʢʘʻ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ ʷʢ ʚ 

ʧʣʘʥʽ ʦʭʦʧʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʠʪʘʥʴ, ʪʘʢ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʥʘʫʢʦʚʠʭ 

ʜʦʩʷʛʥʝʥʴ ʫ ʮʽʡ ʛʘʣʫʟʽ. ɺ ʮʴʦʤʫ ʢʫʨʩʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ ʪʘʢʦʞ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʙʫʜʦʚʦʶ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʽʚ, ʚʧʣʠʚʦʤ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʾʭ ʙʫʜʦʚʫ ʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʷʛʥʝʥʴ ʭʽʤʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽ ʩʠʥʪʝʟʫʶʪʴʩʷ ʥʦʚʽ ʤʘʪʝʨʽʘʣʠ ʟ ʢʦʤʧʣʝʢʩʦʤ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʚʠʩʦʢʘ ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ ʚ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, 

ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ ʽ ʞʘʨʦʩʪʽʡʢʽʩʪʴ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ, ʧʣʘʩʪʠʯʥʦʩʪʽ, 

ʚʠʩʦʢʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʩʧʝʮʽʘʣʴʥʽ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʙʽʦʩʫʤʽʩʥʽʩʪʴ ʪʘ ʽʥʰ.) ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʂʨʽʤ ʢʣʘʩʠʯʥʠʭ ʨʦʟʜʽʣʽʚ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ, ʪʘʢʠʭ ʷʢ ʙʫʜʦʚʘ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʢʨʠʩʪʘʣʽʟʘʮʽʾ; ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʫʛʣʝʮʝʚʠʭ ʪʘ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ; 

ʢʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ ʪʘ ʩʧʣʘʚʠ; ʥʝʤʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ; ʢʦʤʧʦʟʠʮʽʡʥʽ ʽ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʪʫʛʦʧʣʘʚʢʽ ʥʝʤʝʪʘʣʝʚʽ ʽ ʩʠʣʽʢʘʪʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʨʦʮʝʩʠ 

ʢʦʨʦʟʽʾ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ ï ʜʦ ʧʨʦʛʨʘʤʠ ʢʫʨʩʫ ʚʢʣʶʯʝʥʽ ʪʘʢʦʞ ʩʫʯʘʩʥʽ ʧʠʪʘʥʥʷ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʽ ʧʝʨʩʧʝʢʪʠʚ ʾʾ ʨʦʟʚʠʪʢʫ. ɺ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʪʘʢʦʞ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʫʛʣʝʮʝʚʠʭ ʥʘʥʦʩʪʨʫʢʪʫʨ, ʬʫʣʝʨʝʥʠ, 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʥʘʥʦʪʨʫʙʢʠ, ʥʘʥʦʜʨʦʪʠ, ʥʘʥʦʤʘʰʠʥʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʢʨʠʪʪʷ 

ʟ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʰʣʷʭʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ, ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʛʦ ʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʦʩʘʜʞʝʥʥʷ. 

ʉʪʨʫʢʪʫʨʘ ʢʫʨʩʫ ʚʢʣʶʯʘʻ ʣʝʢʮʽʡʥʽ ʽ ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ, ʝʢʟʘʤʝʥ. ɼʣʷ ʚʠʢʣʘʜʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʽʜʝʦʤʘʪʝʨʽʘʣʠ, ʧʨʝʟʝʥʪʘʮʽʾ. 

ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʙʫʜʦʚʠ ʨʝʯʦʚʠʥ ʟ ʾʭ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʽ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢ ʚʢʘʟʫʚʘʣʦʩʷ ʚʞʝ ʚʠʱʝ, ʚʧʣʠʚʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʯʦʚʠʥ, ʨʦʟʨʦʙʮʽ ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʘʧʝʨʝʜ 

ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʠʩʮʠʧʣʽʥʠ ʻ ʥʘʙʫʪʪʷ ʩʪʫʜʝʥʪʘʤʠ 

ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʧʦ ʦʮʽʥʮʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʙʦʨʫ ʧʝʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ. 

ʇʽʜʚʠʱʝʥʠʡ ʽʥʪʝʨʝʩ ʫ ʩʪʫʜʝʥʪʽʚ ʚʠʢʣʠʢʘʶʪʴ ʪʝʤʠ çʅʘʥʦʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ, ʥʘʥʦʧʦʢʨʠʪʪʽʚè ʽ çʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʥʪʘʣʴʥʠʭ ʩʧʣʘʚʽʚ ʽ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷè. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ - ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʨʝʯʦʚʠʥʦʶ ʥʘ 

ʘʪʦʤʥʦʤʫ ʘʙʦ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʇʦʯʘʪʦʢ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʰʫ ʧʦʣʦʚʠʥʫ XX ʩʪʦʨʽʯʯʷ ʽ ʙʽʣʴʰ 

ʙʫʨʭʣʠʚʦ ʚʦʥʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʞʝ ʚ XXɯ ʩʪʦʨʽʯʯʽ [1]. ɼʝʥʪʘʣʴʥʽ ʩʧʣʘʚʠ ʥʘ ʦʩʥʦʚʽ 

ʥʝʙʣʘʛʦʨʦʜʥʠʭ ʤʝʪʘʣʽʚ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ ʽ ʦʨʪʦʧʝʜʽʾ. 

ʉʧʣʘʚʠ ʥʘ ʦʩʥʦʚʽ Co, Cr ʽ Mo ʻ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ 

ʚʘʨʪʦʩʪʽ ʽ ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚʽʜʥʦʩʥʦ ʩʧʣʘʚʽʚ ʥʘ ʦʩʥʦʚʽ ʟʦʣʦʪʘ [2].  

ɼʦʩʚʽʜ ʚʠʢʣʘʜʘʥʥʷ ʜʘʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʩʪʫʜʝʥʪʠ ʜʦʙʨʝ ʟʘʩʚʦʶʶʪʴ 

ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʡʦʛʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ 

ʦʜʝʨʞʘʥʥʷ ʥʘʥʦʧʦʢʨʠʪʪʽʚ (ʬʦʩʬʘʪʫʚʘʥʥʷ ʩʪʘʣʽ, ʦʢʩʠʜʫʚʘʥʥʷ ʘʣʶʤʽʥʽʶ), ʘ ʪʘʢʦʞ ʧʨʠ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʤʫ ʦʜʝʨʞʘʥʥʶ ʧʦʢʨʠʪʪʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʨʦʟʽʡʥʦ-ʩʪʽʡʢʠʭ (ʥʘ ʦʩʥʦʚʽ Cr) ʽ 

ʜʝʥʪʘʣʴʥʠʭ ʩʧʣʘʚʽʚ (ʥʘ ʦʩʥʦʚʽ Cr, Co ʽ Mo). ʆʜʝʨʞʘʥʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʽ ʧʨʘʢʪʠʯʥʽ 

ʥʘʚʠʯʢʠ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʣʘʙʦʨʘʪʦʨʽʷʭ ʢʘʬʝʜʨʠ ʭʽʤʽʾ ʪʘ ʄʅʍ ʽ ʚʠʢʦʥʘʥʥʽ ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʨʦʙʽʪ. 
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Фалько О.С. 

 ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 
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ʇʦʩʪʘʚʣʝʥʦ ʟʘʜʘʯʫ ʨʦʟʛʣʷʜʫ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʥʘʥʦʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʾʾ ʚʠʚʯʝʥʥʷ ʚ 

ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ. ʈʠʥʦʢ ʧʨʦʜʫʢʮʽʾ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʚʧʠʥʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʨʘʾʥʘʤ-ʣʽʜʝʨʘʤ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʥʘ ʤʘʡʙʫʪʥʻ. ʆʜʠʥ ʟ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʥʘʥʦʝʣʝʢʪʨʦʥʽʢʠ ʽʣʶʩʪʨʫʻʪʴʩʷ ʚʽʜʦʤʠʤ ʟʘʢʦʥʦʤ 

ʄʫʨʘ (ʪʘʙʣ. 1), ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʟʠʩʪʦʨʽʚ ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʢʨʠʩʪʘʣʽ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʤʽʢʨʦʩʭʝʤʠ ʧʦʜʚʦʶʻʪʴʩʷ ʢʦʞʥʽ ʜʚʘ ʤʽʩʷʮʽ.  
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ʊʘʙʣʠʮʷ.1.  

Ілюстрація розвитку електроніки та наноелектроніки 

Рік випуску Модель процесора Кількість транзисторів 

1971 4004 2.250 

1972 8008 2.500 

1974 8080 5.000 

1978 8086 29.000 

1982 286 120.000 

1985 386Ê 275.00 

1989 486Ê DX 1.180.000 

1993 Pentium 3.100.100 

1997 Pentium II  7.500.000 

1999 Pentium III  24.000.000 

2000 Pentium 4 42.000.000 

 

ɺʽʜʦʤʦ, ʱʦ ʤʽʢʨʦ- ʪʘ ʥʘʥʦʝʣʝʢʪʨʦʥʽʢʘ ð ʧʽʜʨʦʟʜʽʣʠ ʝʣʝʢʪʨʦʥʽʢʠ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ 

ʨʦʟʨʦʙʢʦʶ ʬʽʟʠʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʙʫʜʦʚʠ ʽʥʪʝʛʨʘʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʩʭʝʤ ʟ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʪʦʧʦʣʦʛʽʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʝʣʝʤʝʥʪʽʚ ʤʝʥʰʠʭ 100 ʥʘʥʦʤʝʪʨʽʚ.  

 

 
 

ʈʠʩʫʥʦʢ. 1. ʅʘʥʦʤʝʪʨʠʯʥʘ ʰʢʘʣʘ (ʟʘ ɺ.ʗ.ʐʝʚʯʝʥʢʦ). 

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʫʞʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʩʫʯʘʩʥʦʾ ʢʨʝʤʥʽʻʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ï 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʽʦʜʠ ʽ ʪʨʘʥʟʠʩʪʦʨʠ ʥʘ ʦʩʥʦʚʽ ʦʢʨʝʤʠʭ ʤʦʣʝʢʫʣ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, 

ʜʦʮʽʣʴʥʦ ʨʦʟʤʽʩʪʠʪʠ ʚ ʰʢʽʣʴʥʠʭ ʢʘʙʽʥʝʪʘʭ ʬʽʟʠʢʠ ʥʘʥʦʤʝʪʨʠʯʥʫ ʰʢʘʣʫ (ʨʠʩ. 1), ʷʢʘ 

ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʫʷʚʣʝʥʴ ʧʨʦ ʨʦʟʤʽʨʠ ʬʽʟʠʯʥʠʭ ʦʙôʻʢʪʽʚ.  
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Фурс Т.В., Гулай О.І. 
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ОСОБЛИВОСТІ МЕТОДИКИ ВИКЛАДАННЯ ДИСЦИПЛІНИ 

«НАНОМАТЕРІАЛИ ТА НАНОТЕХНОЛОГІЇ» В МАТЕРІАЛОЗНАВСТВІ 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ 

ʦʥʦʚʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚ ʦʩʚʽʪʽ ʽ ʥʘʫʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʧʨʽʦʨʠʪʝʪʽʚ ʽ ʩʦʮʽʘʣʴʥʠʭ 

ʮʽʥʥʦʩʪʝʡ. ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʚ ʦʙʣʘʩʪʽ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ 

ʻ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʅʘʥʦʤʘʪʝʨʽʘʣʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾè, ʱʦ ʚʠʢʣʘʜʘʻʪʴʩʷ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʠʢʣʘʜʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦè. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʥʠʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʚ ʋʢʨʘʾʥʽ ʽ ʟʘʛʘʣʦʤ ʫ ʩʚʽʪʽ. ʇʨʠʩʪʘʚʢʘ ñʥʘʥʦò, ʷʢʘ ʯʘʩʪʦ 

ʚʞʠʚʘʻʪʴʩʷ ʫ ʧʦʚʩʷʢʜʝʥʥʽ, ʦʟʥʘʯʘʻ ʨʦʟʤʽʨ, ʩʧʽʚʤʽʨʥʠʡ ʟ ʨʦʟʤʽʨʘʤʠ ʘʪʦʤʽʚ ʽ ʤʦʣʝʢʫʣ. 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʫʚʘʪʠ ʙʫʜʦʚʦʶ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʘʪʦʤʥʦʤʫ ʨʽʚʥʽ, 

ʦʪʨʠʤʫʶʯʠ ʤʘʪʝʨʽʘʣʠ ʟ ʥʝʚʽʜʦʤʠʤ ʨʘʥʽʰʝ ʧʦʻʜʥʘʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿʘʚʜʷʢʠ ʩʚʦʾʤ 

ʫʥʽʢʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʥʘʥʦʩʪʨʫʢʪʫʨʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ 

ʩʫʯʘʩʥʦʤʫ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʽ. 

ʄʝʪʘ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʅʘʥʦʤʘʪʝʨʽʘʣʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾè ʧʦʣʷʛʘʻ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʧʨʦ ʩʫʪʥʽʩʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʥʘʥʦʩʪʨʫʢʪʫʨʥʽ ʤʘʪʝʨʽʘʣʠ, ʾʭ 

ʦʩʦʙʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʪʘ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʪʘʢʝ 

ʜʦʩʠʪʴ ʰʠʨʦʢʝ ʢʦʣʦ ʧʠʪʘʥʴ ʚʘʞʢʦ ʚʠʢʣʘʩʪʠ ʫ ʣʝʢʮʽʡʥʦʤʫ ʢʫʨʩʽ ʦʙʩʷʛʦʤ 15 ʛʦʜʠʥ, 

ʪʦʤʫ ʚʝʣʠʢʫ ʫʚʘʣʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʧʨʘʢʪʠʯʥʠʤ ʟʘʥʷʪʪʷʤ ʽ ʩʘʤʦʩʪʽʡʥʽʡ ʨʦʙʦʪʽ 

ʩʪʫʜʝʥʪʽʚ. 

ʋ ʣʝʢʮʽʡʥʠʡ ʢʫʨʩ ʜʠʩʮʠʧʣʽʥʠ çʅʘʥʦʤʘʪʝʨʽʘʣʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾè ʦʙʦʚôʷʟʢʦʚʦ 

ʧʦʪʨʽʙʥʦ ʚʢʣʶʯʠʪʠ ʪʝʤʠ, ʧʨʠʩʚʷʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤ ʥʘʥʦʩʪʨʫʢʪʫʨ, ʚʣʘʩʪʠʚʦʩʪʷʤ ʽ 

ʪʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ (ʪʝʭʥʦʣʦʛʽʷ ʢʦʥʩʦʣʽʜʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʧʦʨʦʰʢʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʢʦʥʜʝʥʩʘʮʽʡʥʠʡ ʤʝʪʦʜ, ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʝ ʧʦʜʨʽʙʥʝʥʥʷ, 

ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʟ ʘʤʦʨʬʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʷʜ ʽʥʰʠʭ ʤʝʪʦʜʽʚ). ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʦʩʝʨʝʜʠʪʠ ʥʘ ʦʟʥʘʡʦʤʣʝʥʥʽ ʽʟ ʩʪʨʫʢʪʫʨʘʤʠ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʫʛʣʝʮʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ 

ʪʘʢʦʞ ʟ ʧʨʠʢʣʘʜʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ (ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ï 30 ʛʦʜʠʥ) ʧʦʣʷʛʘʻ ʚ 

ʦʟʥʘʡʦʤʣʝʥʥʽ ʩʪʫʜʝʥʪʽʚ ʽʟ ʪʠʤʠ ʧʠʪʘʥʥʷʤʠ, ʷʢʽ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʘʙʦ ʥʝ ʧʦʛʣʠʙʣʝʥʦ 

ʨʦʟʛʣʷʜʘʣʠʩʷ ʥʘ ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʪʷʭ, ʟʦʢʨʝʤʘ: ʥʫʣʴ- ʪʘ ʦʜʥʦʚʠʤʽʨʥʽ ʥʘʥʦʦʙôʻʢʪʠ ʽ 

ʩʠʩʪʝʤʠ, 2D-ʥʘʥʦʩʠʩʪʝʤʠ, ʩʠʥʪʝʟ ʥʘʥʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʽ ʢʦʤʧʦʟʠʪʽʚ, ʩʪʨʫʢʪʫʨʘ 

ʧʦʣʽʤʝʨʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ, ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʫʛʣʝʮʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʬʫʣʝʨʝʥʽʚ, ʥʘʥʦʪʨʫʙʦʢ ʪʦʱʦ. ʅʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ 

ʚʠʢʣʘʜʘʯ ʧʦʚʠʥʝʥ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʩʪʫʜʝʥʪʽʚ ʪʘʢʦʞ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘʙʫʪʠʭ ʟʥʘʥʴ 

ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ ʽʟ ʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʤ.  

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʠʩʮʠʧʣʽʥʠ çʅʘʥʦʤʘʪʝʨʽʘʣʠ ʪʘ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾè ʧʦʣʷʛʘʻ ʚ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʦʧʨʘʮʶʚʘʥʥʽ ʥʘʚʯʘʣʴʥʠʭ ʪʝʤ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʜʝʷʢʠʭ ʚʠʜʽʚ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ, ʾʭ ʩʧʝʮʠʬʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʧʦʪʝʥʮʽʡʥʠʭ 

ʛʘʣʫʟʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʢʣʘʜʘʥʥʷ 

ʜʠʩʮʠʧʣʽʥʠ çʅʘʥʦʤʘʪʝʨʽʘʣʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾè, ʷʢʘ ʦʭʦʧʣʶʻ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʥʘʫʢʦʚʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʧʠʪʘʥʴ, ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʟʘʥʷʪʴ. ʅʝʦʙʭʽʜʥʦ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʥʠʮʴʢʠʡ 

ʤʝʪʦʜ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʪʦʱʦ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʠʩʮʠʧʣʽʥʘ çʅʘʥʦʤʘʪʝʨʽʘʣʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾè ʟʘʨʦʜʠʣʘʩʷ ʽ 

ʩʬʦʨʤʫʚʘʣʘʩʷ ʥʘ ʩʪʠʢʫ ʍʍ-ʍʍɯ ʩʪʦʣʽʪʴ, ʭʦʯʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʦʙôʻʢʪʽʚ ʤʘʻ ʪʨʠʚʘʣʫ ʽʩʪʦʨʽʶ. ʅʠʥʽ ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ ʧʨʦʜʦʚʞʫʶʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʩʫʯʘʩʥʠʡ ʚʠʢʣʘʜʘʯ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʙʽʟʥʘʥʠʤ ʟ ʪʝʥʜʝʥʮʽʷʤʠ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʫ ʩʚʽʪʦʚʦʤʫ 

ʤʘʩʰʪʘʙʽ ʽ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʫʢʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ɸʜʞʝ, 

ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʛʘʣʫʟʽ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʪʘ ʜʣʷ 

ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ. 
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ʋ ʂʦʥʮʝʧʮʽʾ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʟʘʟʥʘʯʝʥʦ: çʄʝʪʘ ʧʨʦʬʽʣʴʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ 

ʟʜʦʙʫʪʪʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʧʨʦʬʽʣʴʥʦʾ ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʜʦʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ, ʚʠʭʦʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ ʜʦ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʡ ʤʦʙʽʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʇʨʦʬʽʣʴʥʝ ʥʘʚʯʘʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʥʘʙʫʪʪʷ 

ʩʪʘʨʰʦʢʣʘʩʥʠʢʘʤʠ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ, ʜʦʩʣʽʜʥʠʮʴʢʦ-

ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʚʠʪʦʢ ʾʭʥʽʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ, ʧʩʠʭʽʯʥʠʭ, ʪʚʦʨʯʠʭ, 

ʤʦʨʘʣʴʥʠʭ, ʬʽʟʠʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʷʢʦʩʪʝʡ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʦʩʚʽʪʠè 

[1]. 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʚ ʩʫʯʘʩʥʽʡ ʰʢʦʣʽ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʫʩʧʽʰʥʝ ʚʠʢʦʥʘʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʦʩʚʽʪʥʽʭ ʟʘʚʜʘʥʴ. ʆʜʥʽʻʶ ʟ ʧʦʜʽʙʥʠʭ ʬʦʨʤ ʧʨʦʬʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʚʠʩʪʫʧʘʻ ʝʣʝʢʪʠʚʥʠʡ ʢʫʨʩ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʧʨʦʬʝʩʽʡʥʘ ʦʨʽʻʥʪʘʮʽʷ ʫʯʥʽʚ 

ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ. 

ʅʘʨʘʟʽ ʤʠ ʚʩʝ ʯʘʩʪʽʰʝ ʯʫʻʤʦ ʩʣʦʚʘ çʥʘʥʦʥʘʫʢʘè, çʥʘʥʦʪʝʭʥʦʣʦʛʽʷè, 

çʥʘʥʦʩʪʨʫʢʪʫʨʥʽè ʤʘʪʝʨʽʘʣʠ ʪʘ ʦʙôʻʢʪʠ. ʇʦʯʘʩʪʠ ʚʦʥʠ ʚʞʝ ʫʚʽʡʰʣʠ ʚ ʧʦʚʩʷʢʜʝʥʥʝ 

ʞʠʪʪʷ, ʥʠʤʠ ʧʦʟʥʘʯʘʶʪʴ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʚ 

ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ. ʅʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʝʢʩʧʝʨʪʽʚ, XXI ʩʪ. ʙʫʜʝ ʩʪʦʣʽʪʪʷʤ ʥʘʥʦʥʘʫʢʠ ʽ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʡ ʚʠʟʥʘʯʘʪʴ ʡʦʛʦ ʦʙʣʠʯʯʷ. 

ʋ 2005 ʨʦʮʽ ʄʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (International Standards 

Organization, ʩʢʦʨ. ISO) ʽ ʄʽʞʥʘʨʦʜʥʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʘ ʢʦʤʽʩʽʷ (International 

Electrotechnic Comission, ʩʢʦʨ. IEC) ʧʨʦʷʚʠʣʠ ʽʥʽʮʽʘʪʠʚʫ ʱʦʜʦ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʽ 

ʙʝʟʧʝʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʩʪʚʦʨʠʣʠ ʜʚʘ ʪʝʭʥʽʯʥʠʭ 

ʢʦʤʽʪʝʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ï ISO/TC229 ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ̔ IEC/TC113 ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʨʦʙʽʚ ʽ ʩʠʩʪʝʤ ï ʤʘʡʞʝ ʟ 45 

ʢʨʘʾʥʘʤʠ-ʯʣʝʥʘʤʠ [2]. ʋʢʨʘʾʥʘ ʻ ʯʣʝʥʦʤ ISO (International Standards Organization), ʽ 39 
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ʥʘʫʢʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʋʢʨʘʾʥʠ ʚʝʜʫʪʴ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟʨʦʙʢʠ ʚ ʛʘʣʫʟʽ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʧʨʦʛʨʘʤʠ çʅʘʥʦʪʝʭʥʦʣʦʛʽʷ ʪʘ ʥʘʥʦʤʘʪʝʨʽʘʣʠè ʥʘ 2010-2014 ʨʦʢʠ [3].  

ʅʘʥʦʥʘʫʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʫʞʝ ʩʪʨʽʤʢʦ, ʥʘ "ʩʪʠʢʫ" ʥʠʟʢʠ ʥʘʫʢ ʽ ʪʝʭʥʦʣʦʛʽʡ 

(ʽʥʬʦʨʤʘʪʠʢʘ, ʝʣʝʢʪʨʦʥʥʘ ʪʝʭʥʽʢʘ, ʙʽʦʭʽʤʽʷ, ʘʪʦʤʥʘ ʤʽʢʨʦʩʢʦʧʽʷ, ʬʽʟʠʢʘ, ʭʽʤʽʷ ʽ ʪ.ʜ.), 

ʱʦ ʥʘʜʘʻ ʾʡ ʩʫʪʪʻʚʦʛʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʚʦʻʨʽʜʥʦʛʦ 

"ʩʭʨʝʱʫʚʘʥʥʷ" ʥʘʫʢ ʩʪʘʣʘ ʩʝʨʡʦʟʥʘ ʧʨʦʙʣʝʤʘ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʧʘʨʘʜʠʛʤ, ʚʠʟʥʘʯʝʥʴ, 

ʤʝʪʦʜʽʚ ʽ ʥʘʫʢʦʚʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ, ʪʦʤʫ ʩʪʚʦʨʝʥʥʷ ʜʦʚʽʜʥʠʢʽʚ, ʩʣʦʚʥʠʢʽʚ, ʧʽʜʨʫʯʥʠʢʽʚ, ʘ 

ʪʠʤ ʙʽʣʴʰʝ ʚʚʝʜʝʥʥʷ ʚʠʚʯʝʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʩʫʯʘʩʥʽʡ ʰʢʦʣʽ ʩʪʘʻ ʥʘʛʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʩʴʦʛʦʜʝʥʥʷ. ʆʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʧʦʜʦʣʘʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ï ʧʨʦʚʝʜʝʥʥʷ ʚ ʩʪʘʨʰʽʡ ʰʢʦʣʽ ʝʣʝʢʪʠʚʥʠʭ ʢʫʨʩʽʚ ʟ ʚʠʚʯʝʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʙ ʜʦʧʦʤʘʛʘʣʠ ʰʢʦʣʷʨʘʤ ʩʬʦʨʤʫʚʘʪʠ ʩʫʯʘʩʥʫ ʥʘʫʢʦʚʫ ʢʘʨʪʠʥʫ 

ʩʚʽʪʫ. 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚʥʦʩʷʪʴ ʽʩʪʦʪʥʠʡ ʚʥʝʩʦʢ ʫ ʩʠʩʪʝʤʫ ʟʥʘʥʴ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ. 

ɺʠʚʯʝʥʥʷ ʦʩʥʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʻ ʥʝʦʙʭʽʜʥʠʤ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ ʦʩʥʦʚʘʤʠ 

ʦʜʥʽʻʾ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʘ ʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʚʽʪʦʨʦʟʫʤʽʥʥʷ ʩʫʯʘʩʥʦʾ 

ʣʶʜʠʥʠ, ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ ʩʧʦʩʦʙʫ ʤʠʩʣʝʥʥʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʨʦʟʚʠʪʢʫ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʰʢʦʣʷʨʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 

ʝʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʫ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʥʝ ʧʝʨʝʜʘʯʽ ʩʫʤʠ ʛʦʪʦʚʠʭ ʟʥʘʥʴ, ʘ 

ʦʟʥʘʡʦʤʣʝʥʥʶ ʟ ʤʝʪʦʜʘʤʠ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, ʧʦʩʪʘʥʦʚʮʽ 

ʧʨʦʙʣʝʤ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʫʯʥʽʚ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʱʦʜʦ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ɻʦʣʦʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʚʯʘʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʬʦʨʤʫʚʘʥʥʷ 

ʫ ʥʠʭ ʫʷʚʣʝʥʥʷ ʧʨʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʻʜʥʽʩʪʴ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʪʨʝʙ ʣʶʜʩʪʚʘ. 
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ФУНДАМЕНТАЛЬНІ ФІЗИЧНІ СТАЛІ 

В КОНТЕКСТІ ОДИНИЦЬ ВИМІРЮВАННЯ 

 

ʌʽʟʠʢʘ ï ʥʘʫʢʘ ʜʦʩʣʽʜʥʘ. ʌʽʟʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ - ʮʝ ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ʧʽʟʥʘʥʥʷ 

ʧʨʠʨʦʜʠ, ʩʚʽʪʫ ʚʟʘʛʘʣʽ,  ʝʣʝʤʝʥʪʘʨʥʝ ʟʦʥʜʫʚʘʥʥʷ ʦʪʦʯʫʶʯʦʾ ʜʦʩʣʽʜʥʠʢʘ ʤʘʪʝʨʽʾ, ʷʢʝ 

ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ. ʉʫʪʪʶ ʬʽʟʠʯʥʦʛʦ ʤʝʪʦʜʫ 

ʚʣʘʩʥʝ ʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʜʝʾ ʝʣʝʤʝʥʪʘʨʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʚʠʤʽʨʶʚʘʥʥʷ. ʊʦʤʫ ʱʦ 

ʧʦʨʽʚʥʷʪʠ ʤʦʞʣʠʚʦ ʣʠʰʝ ʧʨʦʩʪʽ ʨʝʯʽ. ʉʘʤʝ ʯʝʨʝʟ ʮʝ ʬʽʟʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤ, ʚʦʥʦ ʚʦʜʥʦʯʘʩ ʽ ʪʦʯʥʝ, ʽ ʦʧʝʨʘʪʠʚʥʝ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʠʚʥʦʛʦ ʩʚʽʪʫ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʶ, ʩʢʣʘʜʘʶʪʴ ʧʦʥʷʪʪʷ 

ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ. ʂʽʣʴʢʽʩʪʴ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ ʚ ʧʨʠʥʮʠʧʽ ʥʝ ʦʙʤʝʞʝʥʘ. ʇʨʘʢʪʠʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʽʣʴʢʘ ʩʦʪʝʥʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ. ʂʦʞʥʘ ʟ ʥʠʭ ʤʘʻ 

ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ. ɻʨʫʧʘ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʩʢʣʘʜʘʻ ʩʠʩʪʝʤʫ ʦʜʠʥʠʮʴ. ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʝʨʝʜ ʜʝʩʷʪʢʘ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʦʜʠʥʠʮʴ 

ʧʝʨʝʚʘʛʫ ʟʜʦʙʫʣʘ ʄʽʞʥʘʨʦʜʥʘ ʩʠʩʪʝʤʘ (SI) ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ.  

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤ ʦʜʠʥʠʮʴ ʚʠʜʽʣʷʶʪʴʩʷ ʦʩʥʦʚʥʽ ʘʙʦ ʧʝʨʚʠʥʥʽ ʬʽʟʠʯʥʽ 

ʚʝʣʠʯʠʥʠ, ʦʜʠʥʠʮʽ ʷʢʠʭ (ʦʩʥʦʚʥʽ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ) ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʝʟʘʣʝʞʥʦ 

ʪʘ ʜʦʚʽʣʴʥʦ [1, ʩ. 229] ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʨʫʯʥʦʩʪʝʡ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʦʥʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘ ʚʽʜʪʚʦʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʨʘʟʢʦʚʠʭ (ʝʪʘʣʦʥʥʠʭ) ʪʽʣ ʘʙʦ 

ʝʪʘʣʦʥʥʠʭ ʧʨʦʮʝʜʫʨ ʚʠʤʽʨʶʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ ʦʜʠʥʠʮʷ ʤʘʩʠ ʚ SI ï ʢʣ̔ʦʛʨʘʤ ï 

ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʟʘ ʧʣʘʪʠʥʦ-ʽʨʠʜʽʻʚʠʤ ʧʨʦʪʦʪʠʧʦʤ, ʤʘʩʘ ʷʢʦʛʦ ʝʢʚʽʚʘʣʝʥʪʥʘ ʤʘʩʽ 1 ʜʤ
3
 

ʚʦʜʠ ʧʨʠ 4 Áʉ ʽ 760 ʤʤ ʨʪ. ʩʪ.  

ɺʩʽ ʽʥʰʽ ʬʽʟʠʯʥʽ ʚʝʣʠʯʠʥʠ ʚʠʩʪʫʧʘʶʪʴ ʚ ʨʦʣʽ ʚʪʦʨʠʥʥʠʭ ʚʝʣʠʯʠʥ, ʦʜʠʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʠʭ (ʧʦʭʽʜʥʽ ʦʜʠʥʠʮʽ) ʥʦʩʷʪʴ ʟʘʣʝʞʥʠʡ  ʚʽʜ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ ʭʘʨʘʢʪʝʨ 

ʯʝʨʝʟ ʪʝ, ʱʦ ʾʭ ʬʦʨʤʫʶʪʴ ʥʘ ʙʘʟʠʩʽ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ. 

ɺ ʨʦʙʦʪʽ [2, c. 447] ʥʘʚʝʜʝʥʦ ʚʘʨʽʘʥʪ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ, ʯʦʤʫ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʄʽʞʥʘʨʦʜʥʽʡ ʩʠʩʪʝʤʽ ʦʜʠʥʠʮʴ ʻ ʩʽʤ. ɿʘ ʦʩʥʦʚʫ ʘʥʘʣʽʟʫ ʚ ʥʽʡ ʙʫʣʦ ʚʟʷʪʦ 

ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʪʽʣ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʽʜʝʾ ʧʫʙʣʽʢʘʮʽʾ [2, c. 447] ʦʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ.  

ɺ ʢʦʥʪʝʢʩʪʽ ʢʣʘʩʠʯʥʠʭ ʧʦʛʣʷʜʽʚ [1], [5] ʬʽʟʠʯʥʽ ʟʘʢʦʥʠ ʬʦʨʤʫʶʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʤʽʞ ʬʽʟʠʯʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. ʌʽʟʠʯʥʠʡ ʟʤʽʩʪ ʤʘʶʪʴ ʣʠʰʝ ʚʽʜʥʦʰʝʥʥʷ ʦʜʥʦʨʽʜʥʠʭ ʚʝʣʠʯʠʥ. ɺʠʙʽʨ 

ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʨʘʟ ʽ ʤʽʩʪʠʪʴ ʚʢʘʟʘʥʽ ʚʽʜʥʦʰʝʥʥʷ. ʂʦʝʬʽʮʽʻʥʪʠ 

ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ñʥʝʟʨʠʤʦñ ʧʨʠʩʫʪʥʽ ʩʢʨʽʟʴ, ʫ ʚʩʽʭ ʚʠʟʥʘʯʝʥʥʷʭ ʪʘ ʟʘʢʦʥʘʭ.  

ɺ ʢʦʥʪʝʢʩʪʽ ʧʠʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ ʩʧʽʚʽʩʥʫʶʪʴ ʜʚʽ ʧʨʦʪʠʣʝʞʥʽ ʪʦʯʢʠ 

ʟʦʨʫ. 

ʇʦ-ʧʝʨʰʝ, ʮʷ ʢʽʣʴʢʽʩʪʴ ʟʘʜʘʻʪʴʩʷ, ʚʣʘʩʥʝ, ʧʨʠʨʦʜʦʶ: ʢʦʞʥʽʡ ʥʦʚʽʡ ʷʢʦʩʪʽ ï ʥʦʚʘ 

ʦʩʥʦʚʥʘ ʦʜʠʥʠʮʷ. ʅʘʧʨʠʢʣʘʜ ʚ SI: ʦʩʥʦʚʥʘ ʦʟʥʘʢʘ ʤʘʪʝʨʽʘʣʴʥʦʩʪʽ ï ʤʘʩʘ; ʯʘʩ ʽ ʧʨʦʩʪʽʨ 
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ï ʬʦʨʤʠ ʾʾ ʽʩʥʫʚʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ ï ʦʩʥʦʚʥʘ ʚʝʣʠʯʠʥʘ ʚ ʪʝʧʣʦʚʠʭ ʧʨʦʮʝʩʘʭ, ʟʘʨʷʜ ʘʙʦ 

ʩʠʣʘ ʩʪʨʫʤʫ ï ʙʘʟʦʚʝ ʧʦʥʷʪʪʷ ʚ ʝʣʝʢʪʨʦʜʠʥʘʤʽʮʽ, ʚʠʜʥʽʩʪʴ ï ʦʩʥʦʚʥʘ ʢʘʪʝʛʦʨʽʷ ʟʦʨʫ. 

ʇʦ-ʜʨʫʛʝ, ʚʢʘʟʘʥʝ ʯʠʩʣʦ ï ʨʝʟʫʣʴʪʘʪ ʜʦʤʦʚʣʝʥʦʩʪʽ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ ï ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʷʢʦʩʪʝʡ ʤʘʪʝʨʽʾ ʽʩʥʫʻ ʥʝʦʙʤʝʞʝʥʦ ʙʘʛʘʪʦ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ï ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʣʠʰʝ ʦʜʥʫ 

ʚʩʝʦʙôʻʤʥʫ ʩʫʪʴ ʤʘʪʝʨʽʾ ï ʾʾ ʻʜʥʽʩʪʴ. ɺ ʮʴʦʤʫ ʧʨʦʪʠʨʽʯʯʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʣʠʰʝ 

ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ: ʬʽʟʠʯʥʽ ʚʝʣʠʯʠʥʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʝʜʝʥʽ ʦʜʥʘ ʜʦ ʦʜʥʦʾ, ʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ ʤʦʞʝ ʙʫʪʠ ʟʚʝʜʝʥʝ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʰʠʭ ʚʝʣʠʯʠʥ, ʟʦʢʨʝʤʘ ʜʦ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ï ʤʝʭʘʥʽʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦʙʪʦ ʤʦʞʣʠʚʦ ʧʝʨʝʚʝʩʪʠ ʙʫʜʴ-ʷʢʽ ʚʝʣʠʯʠʥʠ ʫ 

ʷʢʽʩʪʴ ʧʦʭʽʜʥʠʭ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʦʜʠʥʠʮʶ ʤʘʩʠ ʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ ʷʢ ʧʦʭʽʜʥʫ ʦʜʠʥʠʮʶ ʰʣʷʭʦʤ 

ʧʨʠʡʥʷʪʪʷ ʽʥʝʨʮʽʡʥʦʾ ʢʦʥʩʪʘʥʪʠ (ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʫ ʜʨʫʛʦʤʫ ʟʘʢʦʥʽ 

ʅʴʶʪʦʥʘ) ʪʘ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʢʦʥʩʪʘʥʪʠ (ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʫ ʟʘʢʦʥʽ ʪʷʞʽʥʥʷ) 

ʨʽʚʥʠʤʠ ʦʜʠʥʠʮʽ ʢʦʞʥʦʾ ʟ ʥʠʭ. ɯʥʰʠʤʠ ɺʠʟʥʘʯʠʤʦ, ʱʦ ʥʝʟʘʣʝʞʥʽʩʪʴ ʦʜʠʥʠʮʽ ʤʘʩʠ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʚʝʜʝʥʥʷʤ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʩʪʘʣʦʾ. 

ʂʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʽʟ ʯʠʩʣʦʤ ʢʦʝʬʽʮʽʻʥʪʽʚ, 

ʧʨʠʩʫʪʥʽʭ ʚ ʚʠʨʘʟʘʭ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ ʪʘ ʚʠʟʥʘʯʝʥʴ, ʱʦ ʤʽʩʪʷʪʴ ʚʝʣʠʯʠʥʠ, ʚʠʤʽʨʷʥʽ ʚ 

ʮʠʭ ʦʜʠʥʠʮʷʭ. ʊʘʢʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʙʦʨʦʤ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ ʽ 

ʥʘʟʠʚʘʶʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʘʙʦ ʩʚʽʪʦʚʠʤʠ ʢʦʥʩʪʘʥʪʘʤʠ. ʉʚʽʪʦʚʽ ʢʦʥʩʪʘʥʪʠ 

ʬʽʛʫʨʫʶʪʴ ʫ ʚʩʽʭ ʚʠʨʘʟʘʭ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ, ʤʦʞʣʠʚʦ ʣʠʰʝ ʧʽʜʙʦʨʦʤ ʦʩʥʦʚʥʠʭ ʪʘ 

ʧʦʭʽʜʥʠʭ ʦʜʠʥʠʮʴ ʟʚʝʩʪʠ ʾʭ ʜʦ ʙʝʟʨʦʟʤʽʨʥʠʭ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ, ʟʦʢʨʝʤʘ ʜʦ ʦʜʠʥʠʮʽ.  

ʉʢʦʨʦʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ ʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʚʽʪʦʚʠʭ ʢʦʥʩʪʘʥʪ. 

ʏʠʩʣʦ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ ʤʦʞʝ ʙʫʪʠ ʟʚʝʜʝʥʦ ʜʦ ʦʜʠʥʠʮʽ ʽ, ʥʘʚʽʪʴ, ʥʫʣʷ [5, ʩ. 31], ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʚ ʪʘʢ ʟʚʘʥʠʭ ñʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤʘʭñ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ [5, ʩ. 

248], 

ɿʘ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʩʪʘʣʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 19-37 

ʪʘʢʠʭ ʢʦʥʩʪʘʥʪ [3, ʩ. 38], [4, ʩ. 386], [5, ʩ. 255]. ʄʽʥʽʤʘʣʴʥʘ ʛʨʫʧʘ ʾʭ, ʷʢʘ ʥʘʡʙʽʣʴʰʝ 

ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ ʚ ʄʽʞʥʘʨʦʜʥʽʡ ʩʠʩʪʝʤʽ, ʚʠʜʽʣʷʻʪʴʩʷ ʷʢ 

ñʫʥʽʚʝʨʩʘʣʴʥʽ ʢʦʥʩʪʘʥʪʠò [4]. 

ɺʠʙʝʨʝʤʦ ʚ ʷʢʦʩʪʽ ʙʘʟʠʩʘ ʜʣʷ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ ï ʜʦʚʞʠʥʠ, ʯʘʩʫ ʪʘ ʤʘʩʠ ï 

ʪʨʠ ʩʚʽʪʦʚʽ ʢʦʥʩʪʘʥʪʠ: ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ ʫ ʚʘʢʫʫʤʽ ï ʩ, ʩʪʘʣʫ ʇʣʘʥʢʘ ï h, ʛʨʘʚʽʪʘʮʽʡʥʫ 

ʩʪʘʣʫ ï G.  

ɺʠʨʘʟʠʤʦ ʨʦʟʤʽʨʥʽʩʪʴ ʙʘʟʠʩʫ ʯʝʨʝʟ ʦʩʥʦʚʥʽ ʦʜʠʥʠʮʽ SI: 
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(1) 

ʈʦʟʛʣʷʜʘʶʯʠ ʨʽʚʥʷʥʥʷ (1) ʷʢ ʩʠʩʪʝʤʫ ʟ ʥʝʚʽʜʦʤʠʤʠ: kg, s, m ʪʘ c, h, G ʚ ʷʢʦʩʪʽ 

ʧʘʨʘʤʝʪʨʽʚ, ʦʪʨʠʤʘʻʤʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 
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(2) 

ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʚ (2) ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ c, h, G  ʤʘʻʤʦ: 
8" " 5,46 10kg kg-= Ö ; 44" " 13,5 10s s-= Ö ; 35" " 4,05 10m m-= Ö . (3) 

ʇʨʠʚʝʜʝʥʽ ʦʧʝʨʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʟʥʘʯʝʥʥʷ ʦʜʠʥʠʮʴ ʯʘʩʫ, ʜʦʚʞʠʥʠ ʪʘ ʤʘʩʠ, ʷʢʽ ʻ 

ʙʣʠʟʴʢʽ ʜʦ ʾʭ ʟʥʘʯʝʥʴ ʚ ʧʨʠʨʦʜʥʽʡ ʩʠʩʪʝʤʽ ʦʜʠʥʠʮʴ, ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʇʣʘʥʢʦʤ [5, ʩ. 

249]:  
8" " 5,43 10kg kg-= Ö ; 43" " 1,34 10s s-= Ö ;   35" " 4,02 10m m-= Ö  (4) 
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ɯʥʪʝʨʧʦʣʶʶʯʠ ʚʢʘʟʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʩʥʦʚʥʦʾ ʦʜʠʥʠʮʽ SI ï ʘʤʧʝʨʘ, ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʱʝ ʦʜʥʫ ʩʚʽʪʦʚʫ ʢʦʥʩʪʘʥʪʫ ï ʤʘʛʥʽʪʥʫ ʩʪʘʣʫ ɛ0, ʦʪʨʠʤʘʻʤʦ: 
2
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(5) 

ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʠʨʘʟ ʪʘ ʟʥʘʯʝʥʥʷ ñʢʚʘʟʽʢʝʣʴʚʽʥʘò: 
2

32" " 3,56 10
h c c

K K
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= Ö = Ö , 

(6) 

ʜʝ k ï ʩʪʘʣʘ ɹʦʣʴʮʤʘʥʘ. 

ʑʦʜʦ ʚʠʙʦʨʫ ʤʦʣʷ ʪʘ ʢʘʥʜʝʣʠ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ SI ï ʪʦ ʚ ʥʠʭ ʧʨʠʭʦʚʘʥʦ 

ʚʠʙʽʨ ʦʜʠʥʠʮʽ ʤʘʩʠ, ʧʨʠʚôʷʟʘʥʠʡ ʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ, ʪʘ ʚʠʙʽʨ ʦʜʠʥʠʮʽ ʝʥʝʨʛʽʾ ʫ 

ʢʦʥʪʝʢʩʪʽ ʩʧʝʢʪʨʘʣʴʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʣʶʜʩʴʢʦʛʦ ʦʢʘ. ɯ ʤʦʣʴ, ʽ ʢʘʥʜʝʣʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʘʥʪʨʦʧʦʤʦʨʬʥʽ ʤʘʩʰʪʘʙʥʽ ʦʜʠʥʠʮʽ, ʧʦʭʽʜʥʽ ʚʽʜ ʚʞʝ ʦʙʨʘʥʠʭ ʦʩʥʦʚʥʠʭ. 

ɺʠʩʥʦʚʦʢ: ɼʦ ʙʘʟʠʩʥʦʾ ʛʨʫʧʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʢʦʥʩʪʘʥʪ, ʪʦʪʦʞʥʠʭ ʚʠʙʦʨʫ 

ʦʩʥʦʚʥʠʭ ʦʜʠʥʠʮʴ SI, ʚʽʜʥʦʩʷʪʴʩʷ: ʰʚʠʜʢʽʩʪʴ ʩʚʽʪʣʘ ʫ ʚʘʢʫʫʤʽ, ʩʪʘʣʘ ʇʣʘʥʢʘ, 

ʛʨʘʚʽʪʘʮʽʡʥʘ ʩʪʘʣʘ, ʝʣʝʢʪʨʠʯʥʘ ʘʙʦ ʤʘʛʥʽʪʥʘ ʩʪʘʣʽ, ʘ ʪʘʢʦʞ ʩʪʘʣʘ ɹʦʣʴʮʤʘʥʘ. 

ʋʥʽʚʝʨʩʘʣʴʥʘ ʛʘʟʦʚʘ ʩʪʘʣʘ (ʘʙʦ ʩʪʘʣʘ ɸʚʦʛʘʜʨʦ) ʪʘ ʤʝʭʘʥʽʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʩʚʽʪʣʘ 

ʥʝʩʫʪʴ ʬʫʥʢʮʽʶ ʤʘʩʰʪʘʙʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. 
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ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ВИКОРИСТАННЯ МОБІЛЬНИХ ЗАСОБІВ НАВЧАННЯ 

ПРИ ВИКЛАДАННІ ДИСЦИПЛІНИ "НАНОМАТЕРІАЛИ І 

НАНОТЕХНОЛОГІЇ В ПРИЛАДОБУДУВАННІ" 

 

ʈʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʩʧʨʠʷʚ ʬʦʨʤʫʚʘʥʥʶ ʥʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʧʦʥʷʪʪʷ çʥʘʥʦʪʝʭʥʦʣʦʛʽʾè 

ʘʙʦ çʥʘʥʦʤʘʪʝʨʽʘʣʠè.  ʅʘ ʧʨʠʢʣʘʜʽ ʩʘʤʝ ʪʘʢʠʭ ʜʠʩʮʠʧʣʽʥ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʦʩʥʦʚʥʘ 

ʬʫʥʢʮʽʷ ʦʩʚʽʪʠ ï ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʱʦ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʾʾ ʩʘʤʦʨʦʟʚʠʪʦʢ, ʩʘʤʦʦʩʚʽʪʫ, ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ. ʆʩʢʽʣʴʢʠ ʩʝʨʝʜ 

ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʷʢʦʩʪʝʡ ʩʫʯʘʩʥʦʾ ʦʩʚʽʯʝʥʦʾ ʣʶʜʠʥʠ ʫ ʪʝʭʥʽʯʥʦʤʫ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʢʪʦʨʽ ʚʠʜʽʣʷʶʪʴʩʷ ʘʢʪʠʚʥʘ ʨʦʟʫʤʦʚʘ ʜʽʷʣʴʥʽʩʪʴ, ʢʨʠʪʠʯʥʽʩʪʴ 

ʤʠʩʣʝʥʥʷ, ʧʦʰʫʢ ʥʦʚʦʛʦ, ʙʘʞʘʥʥʷ ʽ ʚʤʽʥʥʷ ʟʜʦʙʫʚʘʪʠ ʟʥʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦ. 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ɺʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ, ʧʦʚôʷʟʘʥʠʭ ʟ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʜʠʩʮʠʧʣʽʥʠ 

çʅʘʥʦʤʘʪʝʨʽʘʣʠ ʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʽè ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

çɽʣʝʢʪʨʦʥʥʽ ʧʨʠʣʘʜʠ ʪʘ ʧʨʠʩʪʨʦʾè, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʠʟʢʦʶ ʧʨʦʙʣʝʤ ʥʘ ʩʘʤ ʧʝʨʝʜ 

ʚʠʢʣʠʢʘʥʽ ʪʽʻʶ ʦʙʩʪʘʚʠʥʦʶ, ʱʦ ʩʫʯʘʩʥʽ ʧʨʠʣʘʜʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʦʚʽ ʷʚʠʱʘ ʪʘ 

ʝʬʝʢʪʠ, ʱʦ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʥʦʝʣʝʢʪʨʦʥʽʮʽ, ʥʘʥʦʙʽʦʤʝʜʠʮʠʥʽ ʘʙʦ 

ʥʘʥʦʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʽ ʤʘʶʪʴ ʩʢʣʘʜʥʠʡ ʬʽʟʠʯʥʠʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ. ʈʝʘʣʽʟʘʮʽʷ 

ʧʨʘʢʪʠʢʫʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʥʮʠʧʫ ʥʘʦʯʥʦʩʪʽ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʚʠʪʨʘʪ ʥʘ ʦʙʣʘʰʪʫʚʘʥʥʷ ʣʘʙʦʨʘʪʦʨʽʾ, ʧʨʠʜʙʘʥʥʷ ʜʦʨʦʛʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, 

ʜʘʥʠʡ ʥʘʧʨʷʤ ʜʫʞʝ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʚʠʭʦʜʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ, ʪʦʤʫ 

ʧʦʩʪʽʡʥʦ ʚʠʢʣʘʜʘʯ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʚʠʜʘʥʴ ʽ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʊʦʤʫ ʧʝʨʝʜ ʚʠʢʣʘʜʘʯʝʤ ʩʪʦʾʪʴ ʩʢʣʘʜʥʘ ʟʘʜʘʯʘ ʚʪʽʣʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ ï ʧʨʠʥʮʠʧʫ ʥʘʦʯʥʦʩʪʽ ʪʘ 

ʧʨʠʥʮʠʧʫ ʨʝʘʣʽʟʘʮʽʾ ʟʚôʷʟʢʫ ʪʝʦʨʽʾ ʟ ʧʨʘʢʪʠʢʦʶ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʟʘ ʥʝʦʙʭʽʜʥʦʛʦ ʩʪʫʧʝʥʷ ʩʢʣʘʜʥʦʩʪʽ. 

ʆʜʥʠʤ ʽʟ ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʥʘʦʯʥʦʩʪʽ ï ʮʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. ʊʝʭʥʦʣʦʛʽʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ - ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʦʙ'ʻʜʥʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʽ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʚʽʪʽʚ, ʢʦʣʠ ʮʠʬʨʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʫ, ʟʦʙʨʘʞʝʥʥʷ, ʚʽʜʝʦ, 

ʟʚʫʢʫ ʜʦʧʦʚʥʶʻ ʦʙ'ʻʢʪʠ ʽ ʷʚʠʱʘ ʬʽʟʠʯʥʦʛʦ ʩʚʽʪʫ, ʪʦʙʪʦ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ 

ʤʘʪʝʨʽʘʣʴʥʽ ʽ ʚʽʨʪʫʘʣʴʥʽ ʦʙ'ʻʢʪʠ ʥʘ ʤʦʥʽʪʦʨʽ, ʧʣʘʥʰʝʪʽ, ʪʝʣʝʬʦʥʽ ʪʦʱʦ. ʊʦʙʪʦ ʢʦʣʠ ʡʜʝ 

ʤʦʚʘ ʧʨʦ ʥʘʥʦʦʙôʻʢʪʠ, ʷʢʽ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʽʚ, ʜʣʷ 

ʥʘʦʯʥʦʩʪʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ. ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʤʘʩʰʪʘʙʦʤ ʽ ʤʠ ʤʦʞʝʤʦ ʥʽʙʠ ʟ ʩʝʨʝʜʠʥʠ 

ʧʦʜʠʚʠʪʠʩʷ ʥʘ ʢʨʠʩʪʘʣʽʯʥʫ ʨʝʰʽʪʢʫ ʨʝʯʦʚʠʥʠ ʪʘ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʪʠ ʧʨʦʮʝʩʠ, ʱʦ ʚ ʥʽʡ 

ʚʽʜʙʫʚʘʶʪʴʩʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʠʡ ʧʽʜʭʽʜ ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʥʘʦʯʥʦʩʪʽ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʦʩʢʽʣʴʢʠ ʧʽʩʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʩʢʣʘʜʥʦʾ ʟʘʜʘʯʽ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ. ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ 

ʪʝ, ʱʦ ʮʝʡ ʧʽʜʭʽʜ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʘʢʪʠʯʥʦ ʙʝʟ ʦʩʦʙʣʠʚʠʭ ʜʦʜʘʪʢʦʚʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʘʪʨʘʪ, ʦʩʢʽʣʴʢʠ ʤʘʡʞʝ ʚʩʽ ʩʫʯʘʩʥʽ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʚʣʘʩʥʽ ʤʦʙʽʣʴʥʽ 

ʧʨʠʩʪʨʦʾ: ʪʝʣʝʬʦʥʠ, ʩʤʘʨʪʬʦʥʠ, ʧʣʘʥʰʝʪʠ, ʥʦʫʪʙʫʢʠ ʪʘ ʽʥʰʽ ʛʘʜʞʝʪʠ. ɯ ʟ ʢʦʞʥʠʤ 

ʜʥʝʤ ʚʦʥʠ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʥʩʧʝʢʪʽʚ, ʚʽʨʪʫʘʣʴʥʠʭ ʙʽʙʣʽʦʪʝʢ, ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʽʚ ʪʦʱʦ. 

ʂʦʞʝʥ ʩʪʫʜʝʥʪ ʜʦʙʨʝ ʟʥʘʻ ʚʣʘʩʥʠʡ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʘ ʚʠʢʣʘʜʘʯʫ ʣʠʰʝ ʧʦʪʨʽʙʥʦ 

ʨʝʘʣʽʟʫʚʘʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʝʣʝʤʝʥʪ ʥʘʚʯʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʝʟʢʦʰʪʦʚʥʽ ʜʦʜʘʪʢʠ ʽ 

ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʽʥʪʝʨʬʝʡʩ ʟ ʦʜʥʦʯʘʩʥʠʤ ʜʦʩʪʫʧʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʝʞʠʤʫ ʦʜʥʦʯʘʩʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʪʘʢ ʟʚʘʥʠʭ on-line ʬʘʡʣʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʟ ʙʽʣʴʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʩʪʫʜʝʥʪʠ ʙʫʜʫʪʴ ʧʨʘʮʶʚʘʪʠ ʙʽʣʴʰ ʟʘʮʽʢʘʚʣʝʥʦ, 

ʩʘʤʦʩʪʽʡʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʘ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝ 

ʢʦʣʝʢʪʠʚʥʠʤ.  

ʅʘʙʘʛʘʪʦ ʙʽʣʴʰ ʚʽʜʦʤʦʶ ʻ ʪʝʭʥʦʣʦʛʽʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʥʝ 

ʟʘʥʫʨʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʩʪʚʦʨʝʥʠʡ ʢʦʤʧôʶʪʝʨʦʤ ʚʽʨʪʫʘʣʴʥʠʡ ʩʚʽʪ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʨʝʘʛʫʻ ʥʘ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ: ʧʦʣʦʞʝʥʥʷ ʡʦʛʦ ʪʽʣʘ, ʛʦʣʦʚʠ, ʨʫʢ, 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ ʜʘʪʯʠʢʠ, 

ʚʤʦʥʪʦʚʘʥʠʭ ʫ ʰʦʣʦʤ, ʢʦʩʪʶʤ, ʨʫʢʘʚʠʯʢʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʮʽ ʩʧʝʮʽʘʣʴʥʽ 

ʧʨʠʩʪʨʦʾ, ʱʦ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʽʰʝ ʥʽʞ ʧʨʦʩʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʠʭ ʤʦʙʽʣʴʥʠʭ ʟʘʩʦʙʽʚ. 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘʢʦʞ ʜʘʻ ʟʤʦʛʫ ʚʠʚʝʩʪʠ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʚ ʪʘʢʠʭ ʥʘʫʢʦʤʽʩʪʢʠʭ ʦʙʣʘʩʪʷʭ ʷʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷ ʟʘ 

ʨʘʤʢʠ ʥʘʚʯʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʪʘ, ʥʘʧʨʠʢʣʘʜ, ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʦʩʚʽʪʥʽʭ ʦʙôʻʢʪʽʚ. 

 

Шатковська Г.І. 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, 

 ʤ. ʂʠʾʚ 

 

СУЧАСНІ КОНЦЕПТУАЛЬНІ ПОЛОЖЕННЯ 

РОЗВИТКУ ІНЖЕНЕРНОЇ ОСВІТИ 

 

 ɿʘʚʜʘʥʥʷ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ  ʧʽʜʛʦʪʦʚʢʘ ʚʠʧʫʩʢʥʠʢʽʚ ʜʦ ʫʩʧʽʰʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʘ ʟʥʘʯʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʧʨʝʜʤʝʪʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʪʽ, ʨʦʟʫʤʽʥʥʷ 

ʩʦʮʽʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʪʘ ʧʨʘʛʥʝʥʥʷ ʜʦ ʽʥʥʦʚʘʮʽʡ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʪʘ ʣʽʜʝʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʦʙôʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʩʠʩʪʝʤ ʽʩʪʦʪʥʠʤʠ ʩʪʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ ʪʘ ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʢʨʘʡʥʶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 

ʙʘʢʘʣʘʚʨʘʪʫ. 

ʏʠʤ ʟʘʡʤʘʻʪʴʩʷ ʩʫʯʘʩʥʠʡ ʽʥʞʝʥʝʨ? ɯʥʞʝʥʝʨʠ ʩʪʚʦʨʶʶʪʴ ʦʙôʻʢʪʠ ʥʘ ʙʣʘʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ. ʊʝʦʜʦʨ ʬʦʥ ʂʘʨʤʘʥ ʥʘʛʦʣʦʰʫʚʘʚ ʥʘ ʪʦʤʫ, ʰʦ ʚʯʝʥʽ ʚʽʜʢʨʠʚʘʶʪʴ 

ʽʩʥʫʶʯʠʡ ʩʚʽʪ, ʽʥʞʝʥʝʨʠ ʞ ʩʪʚʦʨʶʶʪʴ ʩʚʽʪ, ʷʢʦʛʦ ʥʽʢʦʣʠ ʥʝ ʙʫʣʦ. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ 

ʉʪʘʪʫʪʫ ɹʨʠʪʘʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʮʠʚʽʣʴʥʠʭ ʽʥʞʝʥʝʨʽʚ 1828 ʨ., ʽʥʞʝʥʝʨʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʷʚʣʷʻ ʩʦʙʦʶ ʤʠʩʪʝʮʪʚʦ ʥʘʧʨʷʤʫ ʚʝʣʠʢʠʭ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʥʘ ʧʦʪʨʝʙʠ ʽ ʥʘ 

ʙʣʘʛʦ ʣʶʜʠʥʠ. 

ɿʘʚʜʘʥʥʷ ʚʠʱʦʾ ʰʢʦʣʠ  ʧʽʜʛʦʪʦʚʢʘ ʚʠʧʫʩʢʥʠʢʽʚ ʜʦ ʫʩʧʽʰʥʦʾ ʽʥʞʝʥʝʨʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʬʦʨʤʫʚʘʥʥʷ ʫ ʚʠʧʫʩʢʥʠʢʽʚ ʟʜʘʪʥʦʩʪʽ ʙʨʘʪʠ ʫʯʘʩʪʴ ʽ ʟ ʯʘʩʦʤ ʢʝʨʫʚʘʪʠ 

ʚʩʽʤʘ ʝʪʘʧʘʤʠ ʧʣʘʥʫʚʘʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ, 

ʧʨʦʮʝʩʽʚ, ʩʠʩʪʝʤ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʚʦʣʦʜʽʪʠ 

ʪʝʦʨʝʪʠʯʥʠʤʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʨʦʟʫʤʽʪʠ ʪʘ ʙʨʘʪʠ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ ʽ ʤʘʪʠ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʽʥʥʦʚʘʮʽʡ. ʊʘʢʽ ʢʦʥʮʝʧʮʽʾ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʪʘ ʣʽʜʝʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʽ ʩʠʩʪʝʤ. ʋ ʚʩʴʦʤʫ ʩʚʽʪʽ ʚʠʟʥʘʻʪʴʩʷ, ʱʦ ʩʪʫʜʝʥʪʽʚ 

ʪʝʭʥʽʯʥʠʭ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʥʝʦʙʭʽʜʥʦ ʢʨʘʱʝ ʛʦʪʫʚʘʪʠ ʜʦ ʤʘʡʙʫʪʥʴʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʽʥʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʩʠʩʪʝʤʥʦʛʦ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ. 

ʉʚʽʪʦʚʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʩʪʘʻ ʻʜʠʥʠʤ ʽ ʚʽʜʢʨʠʪʠʤ, ʛʥʫʯʢʠʤ ʽ ʨʦʟʧʦʜʽʣʝʥʠʤ. 

ʅʘʤʽʪʠʚʩʷ ʧʨʦʮʝʩ, ʢʦʣʠ ʩʚʽʪʦʚʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʥʘʙʫʚʘʻ ʨʠʩ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. 

ɿʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʷʢ ʚʠʢʦʥʘʚʮʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʟʽ 

ʩʚʦʾʤʠ ʟʘʤʦʚʥʠʢʘʤʠ (ʨʦʙʦʪʦʜʘʚʮʷʤʠ, ʩʪʫʜʝʥʪʘʤʠ). ʆʩʚʽʪʥʽ ʩʠʩʪʝʤʠ ʧʝʨʝʙʫʜʦʚʫʶʪʴ 

ʩʚʦʶ ʨʦʙʦʪʫ ʥʘ ʧʨʠʥʮʠʧʘʭ ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʾ, ʽʥʪʝʛʨʘʮʽʾ, ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ, 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

ɼʘʥʠʡ ʩʠʩʪʝʤʥʠʡ ʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʟ ʽʜʝʻʶ ʽʥʥʦʚʘʮʽʡʥʦʾ ʦʩʚʽʪʠ 

ʟʘʷʚʣʝʥʠʡ ʚ ʜʝʢʣʘʨʘʮʽʾ ʖʅɽʉʂʆ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʚ XXI ʩʪʦʣʽʪʪʽ, ʟʘʢʨʽʧʣʝʥʠʡ ʚ ʢʦʥʮʝʧʮʽʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ. XXI ʩʪʦʣʽʪʪʷ 

ʭʘʨʘʢʪʝʨʥʝ ʪʠʤ, ʱʦ ʨʦʣʴ ʜʝʨʞʘʚʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʩʪʽʣʴʢʠ ʧʨʠʨʦʜʥʠʤʠ ʙʘʛʘʪʩʪʚʘʤʠ, 



ʄʘʪʝʨʽʘʣʠ ɯ ʄʽʞʨʝʛʽʦʥʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʚʠʚʯʝʥʥʷ 
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ʩʢʽʣʴʢʠ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʢʘʧʽʪʘʣʦʤ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 

ʢʘʧʽʪʘʣ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʦʛʦ (ʬʽʥʘʥʩʦʚʦʛʦ, ʨʝʩʫʨʩʥʦʛʦ, ʝʥʝʨʛʝʪʠʯʥʦʛʦ), 

ʥʝʦʜʥʦʨʽʜʥʠʡ ʽ ʥʝʚʣʦʚʠʤʠʡ, ʘ ʡʦʛʦ ʚʘʨʪʽʩʪʴ ʝʢʚʽʚʘʣʝʥʪʥʘ ʚʘʨʪʦʩʪʽ ʨʽʰʝʥʴ, ʧʨʠʡʥʷʪʠʭ 

ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ, ʷʢʽ ʻ ʩʫʤʦʶ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ ʪʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʘʧʽʪʘʣʫ (ʚʠʥʘʭʦʜʽʚ, 

ʧʘʪʝʥʪʽʚ, ʙʘʟ ʜʘʥʠʭ, ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ). ʈʠʥʢʦʚʠʡ ʪʠʧ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ ʙʫʜʫʻʪʴʩʷ ʷʢ 

ʩʧʝʢʪʨ ʧʦʩʣʫʛ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʨʦʙʦʪʦʜʘʚʮʽʚ ʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʘʭ ʪʘ ʧʦʪʨʝʙʠ 

ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʠʜʙʘʥʥʽ ʧʨʦʬʝʩʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʛʽʜʥʝ ʞʠʪʪʷ. ʆʪʞʝ: ʨʝʘʣʽʟʘʮʽʷ ʦʩʥʦʚʥʦʾ 

ʤʝʪʠ ʚʠʱʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ  ʧʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʬʘʭʽʚʮʷ, ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʨʽʚʥʝʤ, ʷʢʽʩʪʶ ʽ ʧʨʦʬʽʣʝʤ ʦʩʚʽʪʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʤʦʙʽʣʴʥʦʛʦ, 

ʢʦʤʧʝʪʝʥʪʥʦʛʦ, ʱʦ ʚʽʣʴʥʦ ʚʦʣʦʜʽʻ ʧʨʦʬʝʩʽʻʶ, ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʩʧʽʚʧʨʘʮʽ ʟ 

ʨʦʙʦʪʦʜʘʚʮʷʤʠ. ɸ ʮʝ ʜʦʩʷʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʧʨʦʬʦʨʽʻʥʪʘʮʽʾ, ʤʦʪʠʚʘʮʽʾ, 

ʮʽʣʴʦʚʦʛʦ ʥʘʙʦʨʫ, çʷʨʤʘʨʢʫ ʚʘʢʘʥʩʽʡè ʪʘ ʽʥʰʠʭ ʬʦʨʤ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ 

ʚʠʢʦʥʘʚʮʝʤ ʽ ʟʘʤʦʚʥʠʢʦʤ. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʦʙʤʽʥ ʤʘʻ ʚʠʟʥʘʯʘʪʠ ʽ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ 

ʚʠʱʦʾ ʽʥʞʝʥʝʨʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʟʘʩʥʦʚʘʥʠʭ  ʥʘ: 

 ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʚʠʤʦʛʘʭ ʟʘ ʧʨʦʬʝʩʽʻʶ (ʙʘʟʦʚʽ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʪʦʙʪʦ 

ʦʩʥʦʚʥʽ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʜʦʜʘʪʢʦʚʽ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʩʧʝʮʠʬʽʯʥʽ 

ʨʝʛʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʪʦʱʦ); 

 ʩʫʯʘʩʥʦʤʫ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ (ʩʫʯʘʩʥʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ, ʩʠʨʦʚʠʥʽ, ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʽ ʤʝʪʦʜʘʭ ʚʠʨʦʙʥʠʮʪʚʘ); 

 ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ, ʦʨʽʻʥʪʦʚʘʥʽʡ ʥʘ ʤʦʜʝʣʴ çʬʘʭʽʚʮʷè, ʢʦʣʠ ʚʘʞʣʠʚʠʤ ʩʪʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʾ, ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʩʘʤʦʨʦʟʚʠʚʘʻʪʴʩʷ, ʟʜʘʪʥʦʾ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʨʠʥʢʫ; 

 ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʽʡ, ʥʝʟʘʣʝʞʥʽʡ ʚʽʜ ʦʩʚʽʪʠ, ʦʮʽʥʮʽ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʽ ʦʙʦʚôʷʟʢʦʚʦ ʟʘ 

ʫʯʘʩʪʶ ʨʦʙʦʪʦʜʘʚʮʷ; 

 ʟʤʽʥʽ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʚʠʧʫʩʢʥʠʢʽʚ; 

 ʘʥʘʣʽʟʽ ʨʝʘʣʴʥʠʭ ʫʩʧʽʭʽʚ ʚʠʧʫʩʢʥʠʢʘ (ʚʽʜ ʪʦʛʦ, ʷʢ ʨʦʟʚʠʚʘʻʪʴʩʷ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʘ 

ʢʘʨôʻʨʘ, ʷʢ ʚʽʥ  

ʩʘʤʦʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʧʨʦʬʝʩʽʾ, ʤʘʻ ʟʘʣʝʞʘʪʠ ʨʝʡʪʠʥʛ ʚʠʱʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ). 

ʅʝʦʙʭʽʜʥʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʦʛʦ ʮʽʣʝʚʠʟʥʘʯʝʥʥʷ, ʟʤʽʥʠʪʠ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, 

ʚʽʜʥʦʚʠʪʠ ʽ ʟʤʽʮʥʠʪʠ ʟʚôʷʟʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʟ ʧʨʘʢʪʠʢʦʶ ʽ ʥʘʫʢʦʚʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʩʪʚʦʨʠʪʠ ʤʝʭʘʥʽʟʤʠ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʟʥʘʥʴ ʽ ʟʤʽʩʪʫ ʦʩʚʽʪʠ. 

ʅʘ ʜʫʤʢʫ ʟʘʩʥʦʚʥʠʢʘ ʪʝʦʨʽʾ ʽʥʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʇ. ʂ. ɽʥʛʝʣʴʤʝʡʝʨʘ ʪʚʦʨʯʽʩʪʴ ʻ 

ʚʠʱʠʤ ʧʨʦʷʚʦʤ ʣʶʜʩʴʢʦʛʦ ʜʫʭʫ.  

ʅʘʟʨʽʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ, ʚ ʷʢʦʤʫ ʤʘʶʪʴ 

ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʽʥʞʝʥʝʨʥʽ ʥʘʚʠʯʢʠ ʪʘ ʜʠʩʮʠʧʣʽʥʘʨʥʽ ʟʥʘʥʥʷ. ɯʥʞʝʥʝʨʥʘ ʦʩʚʽʪʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ: ʧʨʠʜʙʘʥʥʷ ʽ ʟʘʩʚʦʻʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ   ʚʟʘʻʤʦʟʚôʷʟʦʢ ʮʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʝʜʤʝʪʥʽ ʟʥʘʥʥʷ ʥʘʙʫʚʘʶʪʴ 

ʟʥʘʯʠʤʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. ɸ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ 

ʽʥʞʝʥʝʨʥʠʭ ʥʘʚʠʯʦʢ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʟʘʩʚʦʻʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ ʫ 

ʨʝʘʣʴʥʽʡ ʽʥʞʝʥʝʨʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʂʨʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʥʘ ʧʨʘʢʪʠʮʽ ʧʨʦʬʝʩʽʡʥʽ 

ʽʥʞʝʥʝʨʥʽ ʥʘʚʠʯʢʠ ʪʘʢʦʞ ʚʢʣʶʯʘʶʪʴ ʚʤʽʥʥʷ ʚʠʥʦʩʠʪʠ ʦʙʛʨʫʥʪʦʚʘʥʽ ʩʫʜʞʝʥʥʷ ʽ 

ʛʝʥʝʨʫʚʘʪʠ ʽʜʝʾ. ɯʥʪʝʛʨʦʚʘʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʠʩʪʝʤʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ, ʪʦʙʪʦ ʦʩʦʙʠʩʪʽʩʥʠʭ ʽ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʪʘ 

ʥʘʚʠʯʦʢ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʩʠʩʪʝʤ, ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʘʩʚʦʻʥʥʽ ʙʘʟʦʚʠʭ 

ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ. ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʧʝʨʝʜʙʘʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 
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ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʪʝʤʘʤʠ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʚʯʘʥʥʷ ʽ ʚʠʟʥʘʯʘʻ 

ʩʧʦʩʦʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʥʘʚʠʯʦʢ ʫ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʊʚʦʨʯʠʡ ʭʘʨʘʢʪʝʨ ʽʥʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʨʦʙʠʚ ʾʾ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ. ɺ.ɭ. ɻʨʫʤ-ɻʨʞʠʤʘʡʣʦ ʟʘʟʥʘʯʘʚ, ʱʦ ʽʥʞʝʥʝʨʥʘ ʢʘʨôʻʨʘ ʪʦʤʫ ʡ 

ʧʨʠʚʘʙʣʠʚʘ, ʱʦ ʣʶʜʠ ʽʟ ʩʝʨʝʜʥʽʤʠ ʟʜʽʙʥʦʩʪʷʤʠ ʤʦʞʫʪʴ ʪʚʦʨʠʪʠ, ʪʦʙʪʦ ʤʦʞʫʪʴ 

ʚʽʜʯʫʚʘʪʠ ʱʘʩʪʷ, ʜʦʩʪʫʧʥʝ ʪʽʣʴʢʠ ʥʘʜʦʙʜʘʨʦʚʘʥʠʤ ʣʶʜʷʤ: ʧʦʝʪʘʤ, ʤʫʟʠʢʘʥʪʘʤ, 

ʭʫʜʦʞʥʠʢʘʤ ʽ ʚʯʝʥʠʤ. 

ɯʥʞʝʥʝʨʥʘ ʩʧʨʘʚʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʘʢʦʾ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʚ ʷʢʽʡ ʨʽʚʥʦʶ 

ʤʽʨʦʶ ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʦʛʽʯʥʝ ʪʘ ʦʙʨʘʟʥʝ, ʨʘʮʽʦʥʘʣʴʥʝ ʪʘ ʽʨʨʘʮʽʦʥʘʣʴʥʝ, ʘʥʘʣʽʪʠʯʥʝ ʽ 

ʩʠʥʪʝʪʠʯʥʝ, ʪʦʙʪʦ ʤʠʩʣʝʥʥʷ ʣʽʚʦʾ ʽ ʧʨʘʚʦʾ ʧʽʚʢʫʣʴ. ʋ ʨʝʘʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʽʥʞʝʥʝʨʥʦʾ 

ʧʨʘʮʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʪʠʧʽʚ ʤʠʩʣʝʥʥʷ ʧʦʤʽʪʥʦ ʟʤʽʥʶʻʪʴʩʷ. ʋ ʽʥʞʝʥʝʨʽʚ, 

ʱʦ ʚʝʜʫʪʴ ʨʦʟʨʘʭʫʥʢʠ ʚʠʨʦʙʽʚ, ʫ ʽʥʞʝʥʝʨʽʚ-ʩʠʩʪʝʤʱʠʢʽʚ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʨʦʟʚʠʥʝʥʝ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʘ ʫ ʽʥʞʝʥʝʨʽʚ ʢʦʥʩʪʨʫʢʪʦʨʽʚ, 

ʜʠʟʘʡʥʝʨʽʚ  ʦʙʨʘʟʥʝ ʪʘ ʽʥʪʫʾʪʠʚʥʝ. ʆʨʛʘʥʽʯʥʘ ʚʟʘʻʤʦʜʽʷ ʮʠʭ ʪʠʧʽʚ ʤʠʩʣʝʥʥʷ, ʣʽʚʦʾ ʽ 

ʧʨʘʚʦʾ ʧʽʚʢʫʣʴ, ʾʭ ʜʽʘʣʦʛ ʽ ʩʪʘʥʦʚʣʷʪʴ ʩʫʪʥʽʩʪʴ ʩʧʨʘʚʞʥʴʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʽʜʥʦʛʦ ʛʦʣʦʚʥʠʤ ʢʦʥʩʪʨʫʢʪʦʨʘʤ, ʢʝʨʽʚʥʠʢʘʤ ʧʨʦʝʢʪʽʚ, ʚʠʥʘʭʽʜʥʠʢʘʤ. 

ʄʠʩʣʠʪʠ  ʟʥʘʯʠʪʴ ʛʦʚʦʨʠʪʠ ʟ ʩʘʤʠʤ ʩʦʙʦʶ ... ʯʫʪʠ ʩʘʤʦʛʦ ʩʝʙʝ,  ʷʢ ʩʣʫʰʥʦ 

ʟʘʫʚʘʞʠʚ ɯ. ʂʘʥʪ ʧʨʦ ʜʽʘʣʦʛʽʯʥʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʤʠʩʣʝʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʙʘʛʘʪʦʛʨʘʥʥʦʩʪʽ 

ʪʘ ʢʨʝʘʪʠʚʥʦʩʪʽ ʤʠʩʣʝʥʥʷ, ʩʧʨʠʡʥʷʪʪʷ ʩʚʽʪʫ, ʚʧʣʠʚʫ ʽʥʥʦʚʘʪʠʢʠ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 

ʬʘʭʽʚʮʽʚ-ʽʥʞʝʥʝʨʽʚ ʥʘ ʜʦʙʨʦʙʫʪ ʥʘʮʽʾ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʝʢʦʥʦʤʽʢʠ  ʦʩʴ ʱʦ 

ʚʠʟʥʘʯʘʻ ʩʫʯʘʩʥʘ ʨʝʘʣʴʥʽʩʪʴ. ʋʢʨʘʾʥʩʴʢʘ ʩʠʩʪʝʤʘ ʚʠʱʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʜʘʥʠʡ 

ʯʘʩ ʚ ʦʩʥʦʚʥʦʤʫ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʤʠʥʫʣʠʡ ʜʦʩʚʽʜ ʧʽʜʛʦʪʦʚʢʠ çʚʫʟʴʢʠʭè ʩʧʝʮʽʘʣʽʩʪʽʚ 

ʜʣʷ ʪʘʢʠʭ ʩʬʝʨ ʚʽʜʥʦʩʠʥ, ʷʢ çʣʶʜʠʥʘ-ʚʠʨʦʙʥʠʮʪʚʦè. ʌʨʘʛʤʝʥʪʘʣʴʥʽʩʪʴ ʟʥʘʥʴ ʧʨʦ 

ʧʨʠʨʦʜʫ, ʪʝʭʥʽʢʫ, ʣʶʜʠʥʫ ʽ ʩʫʩʧʽʣʴʩʪʚʦ  ʮʝ ʥʘʩʣʽʜʢʠ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʽ ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʧʨʘʚʣʷʪʠʩʷ ʟʽ ʩʪʝʨʝʦʪʠʧʥʠʤʠ 

ʩʠʪʫʘʮʽʷʤʠ ʙʝʟ ʮʽʣʽʩʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʩʚʽʪʫ ʷʢ ʻʜʠʥʦʛʦ ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽʥʞʝʥʝʨʥʦʾ ʧʨʘʮʽ ʧʨʠʟʚʝʣʘ ʜʦ ʟʥʘʯʥʦʾ 

ʡʦʛʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ. ɿʘʨʘʟ ʥʝʤʘʻ ʧʨʦʩʪʦ ʽʥʞʝʥʝʨʽʚ  ʻ ʽʥʞʝʥʝʨʠ-ʩʠʩʪʝʤʱʠʢʠ, 

ʽʥʞʝʥʝʨʠ-ʝʣʝʢʪʨʦʟʚôʷʟʢʫ, ʽʥʞʝʥʝʨʠ ʟ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʽʥʞʝʥʝʨʠ-ʢʦʥʩʪʨʫʢʪʦʨʠ, 

ʪʝʭʥʦʣʦʛʠ, ʜʠʟʘʡʥʝʨʠ ʪʦʱʦ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʥʘʡʙʽʣʴʰ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʬʘʭʽʚʮʽ (ʥʘ ʨʽʚʥʽ 

ʛʦʣʦʚʥʠʭ ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʽ ʪʝʭʥʦʣʦʛʽʚ, ʢʝʨʽʚʥʠʢʽʚ ʧʨʦʝʢʪʽʚ, ʝʢʩʧʝʨʪʽʚ) ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʝʩʴ ʮʠʢʣ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʫ, ʱʦ 

ʧʨʦʝʢʪʫʻʪʴʩʷ ʘʙʦ ʩʠʩʪʝʤʠ, ʤʘʪʠ ʰʠʨʦʢʫ ʪʝʭʥʽʯʥʫ ʪʘ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʫ ʝʨʫʜʠʮʽʶ, 

ʛʣʠʙʦʢʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʟʥʘʥʥʷ, ʪʚʦʨʯʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʧʨʦʝʢʪʫʚʘʥʥʷ. ʅʝʤʦʞʣʠʚʽʩʪʴ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʩʫʯʘʩʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ 

ʦʢʨʝʤʽ ʬʨʘʛʤʝʥʪʠ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚʫʟʴʢʠʤʠ ʩʧʝʮʽʘʣʽʩʪʘʤʠ, ʚʠʤʘʛʘʻ ʨʦʟʰʠʨʝʥʥʷ 

ʨʘʤʦʢ ʧʨʦʬʝʩʽʡʥʦʾ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ, ʩʪʚʦʨʝʥʥʷ ʫ ʢʦʞʥʦʛʦ ʤʦʣʦʜʦʛʦ ʬʘʭʽʚʮʷ ʢʘʨʪʠʥʠ 

ʩʚʽʪʫ, ʚ ʷʢʽʡ ʙʫʣʠ ʙ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʩʽ ʘʩʧʝʢʪʠ ʩʫʯʘʩʥʦʛʦ ʛʫʤʘʥʽʪʘʨʥʦʛʦ, ʧʨʠʨʦʜʥʠʯʦ-

ʥʘʫʢʦʚʦʛʦ ʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʟʥʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʮʽ ʨʽʟʥʦʧʣʘʥʦʚʽ ʟʥʘʥʥʷ ʤʘʶʪʴ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʠʩʪʝʤʫ ʟ ʯʽʪʢʠʤ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷʤ ʦʢʨʝʤʠʭ ʫʷʚʣʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ. ɸʢʪʠʚʥʝ ʚʦʣʦʜʽʥʥʷ ʚʩʽʻʶ ʮʽʻʶ ʽʥʬʦʨʤʘʮʽʻʶ ʤʦʞʣʠʚʝ ʟʘ ʩʠʥʪʝʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʜʦ ʷʢʦʾ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʦ  ʢʫʨʩʦʚʝ ʪʘ ʜʠʧʣʦʤʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʝʤʦʮʽʡʥʝ ʽ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʥʴ ʜʦʩʷʛʘʻʪʴʩʷ ʫ ʩʧʽʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

 ʫ ʪʚʦʨʯʠʭ ʽʥʞʝʥʝʨʥʠʭ ʢʦʣʝʢʪʠʚʘʭ, ʫ ʩʧʽʣʴʥʠʭ ʽʟ ʢʝʨʽʚʥʠʢʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʚ ʫʯʘʩʪʽ ʫ ʩʝʤʽʥʘʨʘʭ ʪʘ ʢʦʥʬʝʨʝʥʮʽʷʭ. 
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Шкурдода Ю.О. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

Кравченко В.О. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

 

СПЕЦІАЛЬНИЙ ФІЗИЧНИЙ ПРАКТИКУМ  

У ПЕДАГОГІЧНОМУ УНІВЕРСИТЕТІ 

 

ʆʙʦʚ'ʷʟʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʬʽʟʠʯʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʷʢ ʢʣʘʩʠʯʥʠʭ, ʪʘʢ ʽ ʪʝʭʥʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʻ ʩʧʝʮʽʘʣʴʥʠʡ ʬʽʟʠʯʥʠʡ 

ʧʨʘʢʪʠʢʫʤ (ʉʌʇ), ʷʢʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʾʭ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʉʌʇ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʚʠʧʫʩʢʥʠʢʽʚ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʚʽʜʧʦʚʽʜʥʦʾ ʚʠʧʫʩʢʦʚʦʾ ʢʘʬʝʜʨʠ. 

ɿʘʚʜʘʥʥʷ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʉʌʇ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʛʘʜʘʥʠʭ ʚʠʱʝ. ʆʩʢʽʣʴʢʠ ʩʪʫʜʝʥʪʠ ʛʦʪʫʶʪʴʩʷ ʜʦ ʚʠʢʣʘʜʘʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʰʢʦʣʘʭ, ʪʦ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʟʜʘʻʪʴʩʷ, ʱʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʨʘʢʪʠʯʥʦʤʫ 

ʦʟʥʘʡʦʤʣʝʥʥʽ ʾʭ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʩʫʯʘʩʥʠʭ ʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʽʜʧʘʜʘʻ. ɸʣʝ ʪʦʜʽ ʟ ʧʦʣʷ ʟʦʨʫ ʩʪʫʜʝʥʪʽʚ ʚʠʧʘʜʘʻ ʚʝʣʠʯʝʟʥʠʡ ʧʣʘʩʪ ʬʽʟʠʯʥʠʭ ʟʥʘʥʴ, 

ʟʜʦʙʫʪʠʭ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 20-ʛʦ ʩʪʦʣʽʪʪʷ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʥʘʫʢʦʚʠʡ 

ʩʚʽʪʦʛʣʷʜ, ʘʣʝ ʡ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʪʝʭʥʦʣʦʛʽʡ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʽ ʪʝʭʥʽʯʥʽ ʟʥʘʥʥʷ, ʷʢʠʤʠ ʞʠʚʝ ʩʫʯʘʩʥʘ ʬʽʟʠʢʘ, ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʚʽʜʦʤʠʤʠ ʩʘʤʝ ʪʠʤ ʣʶʜʷʤ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʬʽʟʠʢʠ ʚ 

ʫʯʥʽʚ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʽʟʠʢʠ ʟ ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ 

ʧʨʠʣʘʜʘʤʠ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʥʦʦʙ'ʻʢʪʽʚ  ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʥʝ ʟʘ 

ʧʽʜʨʫʯʥʠʢʦʤ, ʜʦʟʚʦʣʠʪʴ ʾʤ çʜʦʪʦʨʢʥʫʪʠʩʷ ʩʚʦʾʤʠ ʨʫʢʘʤʠè ʜʦ ʪʦʛʦ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʫʯʘʩʥʘ ʬʽʟʠʢʘ. 

ʉʌʇ ʚʠʢʦʥʫʶʪʴ ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʬʽʟʠʢʠ ʥʘ ʦʩʪʘʥʥʴʦʤʫ (ʚʠʧʫʩʢʥʦʤʫ) ʢʫʨʩʽ. ɼʦ 

ʮʴʦʛʦ ʯʘʩʫ ʚʦʥʠ ʚʞʝ ʟʘʢʽʥʯʠʣʠ ʚʠʚʯʝʥʥʷ ʢʫʨʩʽʚ ʟʘʛʘʣʴʥʦʾ ʽ ʪʝʦʨʝʪʠʯʥʦʾ ʬʽʟʠʢʠ ʪʘ 

ʜʦʩʪʘʪʥʴʦ ʚʦʣʦʜʽʶʪʴ ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʧʘʨʘʪʦʤ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ 

ʧʨʦʚʝʜʝʥʥʷ ʥʝʩʢʣʘʜʥʠʭ ʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʧʨʘʢʪʠʢʫʤʽʚ ʟ ʢʫʨʩʽʚ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ, ʜʝ ʪʝʤʘʪʠʢʘ ʨʦʙʽʪ ʙʫʣʘ ʞʦʨʩʪʢʦ ʧʨʠʚ'ʷʟʘʥʘ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʜʽʣʫ ʟʘʛʘʣʴʥʦʾ ʬʽʟʠʢʠ (ʤʝʭʘʥʽʢʘ, ʦʧʪʠʢʘ ʪʘ ʽʥ.) ʽ ʤʝʪʦʶ ʷʢʠʭ ʙʫʣʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʪʠʭ ʬʽʟʠʯʥʠʭ ʷʚʠʱ, ʧʨʦ ʷʢʽ ʡʰʣʘ ʤʦʚʘ ʚ ʮʠʭ ʨʦʟʜʽʣʘʭ, ʘ 

ʪʘʢʦʞ ʦʪʨʠʤʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʽʟʠʯʥʠʭ 

ʚʝʣʠʯʠʥ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ, ʤʝʪʦʶ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʉʌʇ ʻ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʩʫʯʘʩʥʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ ʥʘ ʧʨʠʢʣʘʜʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʩʪʨʫʢʪʫʨ. 

ɯʩʪʦʨʠʯʥʦ ʪʘʢ ʩʢʣʘʣʦʩʷ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʚʠʢʣʘʜʘʯʽʚ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʉʫʤɼʇʋ ʽʤ. ɸ.ʉ. 

ʄʘʢʘʨʝʥʢʘ ʻ ʬʘʭʽʚʮʷʤʠ ʚ ʦʙʣʘʩʪʽ ʬʽʟʠʢʠ ʪʚʝʨʜʦʛʦ ʪʽʣʘ. ʅʠʤʠ ʩʪʚʦʨʝʥʘ ʽ ʚʽʜʧʦʚʽʜʥʘ 

ʤʘʪʝʨʽʘʣʴʥʘ ʙʘʟʘ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ ʦʙʣʘʩʪʽ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʨʫʢʪʫʨʠ 

ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʩʪʨʫʢʪʫʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʫʞʝ ʰʠʨʦʢʠʡ ʘʨʩʝʥʘʣ ʤʝʪʦʜʽʚ ʽ ʧʨʠʣʘʜʽʚ 

ï ʚʽʜ ʥʝʩʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʝʬʝʢʪʽʚ ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʥʦʩʥʦ 

ʧʨʦʩʪʠʭ ʦʧʪʠʯʥʠʭ ʤʽʢʨʦʩʢʦʧʽʚ ʜʦ ʜʦʩʣʽʜʞʝʥʴ ʥʘʥʦʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʤʽʢʨʦʩʢʦʧʽʚ. 
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ʩʫʯʘʩʥʦʾ ʬʽʟʠʢʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè 
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ʆʩʦʙʣʠʚʽʩʪʶ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʻ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʚ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʗʢʱʦ 20-30 ʨʦʢʽʚ ʪʦʤʫ ʢʦʤʧ'ʶʪʝʨʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʥʫʚʘʣʠ 

ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʪʦ ʩʴʦʛʦʜʥʽ ʢʦʤʧ'ʶʪʝʨ ʻ 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʫʩʪʘʥʦʚʢʠ ʘʙʦ ʩʢʣʘʜʥʦʛʦ ʧʨʠʣʘʜʫ ʽ ʧʦʚʥʽʩʪʶ ʢʝʨʫʻ ʡʦʛʦ 

ʨʦʙʦʪʦʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʧʨʦʮʝʩ ʦʙʯʠʩʣʝʥʴ, ʘʣʝ ʡ ʩʘʤ ʧʨʦʮʝʩ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʟʚʽʣʴʥʠʚʰʠ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʚʽʜ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʉʌʇ ʧʨʦʡʰʦʚ ʫʩʧʽʰʥʫ ʘʧʨʦʙʘʮʽʶ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʽʟʠʢʠ ʚ 

ʉʫʤɼʇʋ ʽʤ. ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ çʉʫʯʘʩʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʨʝʯʦʚʠʥʠ (ʩʧʝʮʽʘʣʴʥʠʡ ʬʽʟʠʯʥʠʡ ʧʨʘʢʪʠʢʫʤ)è. ʋ ʉʌʇ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʯʦʪʠʨʠ ʛʨʫʧʠ ʨʦʙʽʪ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʠʣʘʜʘʭ ʪʘ 

ʧʨʝʟʝʥʪʫʶʪʴ ʝʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʥʽ, ʤʘʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʽ, ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʯʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʘ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʛʥʽʪʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʽ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʛʥʽʪʥʠʭ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʷʚʠʱʝ 

ʛʽʛʘʥʪʩʴʢʦʛʦ ʤʘʛʥʽʪʦʦʧʦʨʫ (ʅʦʙʝʣʽʚʩʴʢʘ ʧʨʝʤʽʷ ʟ ʬʽʟʠʢʠ 2007 ʨʦʢʫ). 

ɿʥʘʯʥʝ ʤʽʩʮʝ ʚ ʧʦʩʽʙʥʠʢʫ ʟʘʡʤʘʻ ʦʧʠʩ ʬʽʟʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʧʨʠʣʘʜʽʚ ʽ 

ʫʩʪʘʥʦʚʦʢ. ʗʢ ʧʦʢʘʟʫʻ ʥʘʰ ʜʦʩʚʽʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʽʥʩʪʨʫʢʮʽʡ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʨʠʣʘʜʽʚ, ʱʦ ʜʦʜʘʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ-ʚʠʨʦʙʥʠʢʘʤʠ, ʚʠʷʚʣʷʻʪʴʩʷ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ, 

ʪʘʢ ʷʢ ʚʦʥʠ ʥʘʧʠʩʘʥʽ ʜʣʷ ʬʘʭʽʚʮʽʚ, ʱʦ ʚʞʝ ʤʘʶʪʴ ʧʝʚʥʫ ʢʚʘʣʽʬʽʢʘʮʽʶ ʪʘ ʜʦʩʚʽʜ 

ʨʦʙʦʪʠ, ʽ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʤ ʚʠʤʦʛʘʤ. 

 

 

Юрченко А.О. 

 ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

 ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 
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НАВЧАННЯ МАЙБУТНІХ УЧИТЕЛІВ ФІЗИКИ 

 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫʟʛʦʜʞʝʥʥʷ 

ʥʦʚʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʜʠʢʦʶ ʥʘʚʯʘʥʥʷ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʚ ʮʽʣʦʤʫ, ʽ 

ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʟʦʢʨʝʤʘ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʊ) 

ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʚ ʜʦʩʷʛʥʝʥʥʽ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʽ ʧʦʚʥʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʩʫʪʽ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʦʟʥʘʯʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʦʾ ʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʚ ʧʨʘʢʪʠʢʫ ʚʠʢʣʘʜʘʥʥʷ 

ʪʠʭ ʧʨʝʜʤʝʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʮʝ ʟʜʽʡʩʥʠʪʠ. 

ɼʦ ʟʘʩʦʙʽʚ ʷʢʽ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʝʤʫʣʷʮʽʶ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪ ʽ ʥʝ ʚʠʤʘʛʘʶʪʴ ʧʨʠ ʮʴʦʤʫ ʜʦʜʘʪʢʦʚʦʛʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʛʘʣʫʟʽ 

ʬʽʟʠʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʚʽʨʪʫʘʣʴʥʽ ʘʙʦ ʮʠʬʨʦʚʽ ʬʽʟʠʯʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʷʢʽ ʟʘʨʘʟ ʮʽʢʘʚʣʷʪʴ ʥʝ 

ʪʽʣʴʢʠ ʬʽʟʠʢʽʚ-ʥʘʫʢʦʚʮʽʚ, ʘ ʡ ʜʦʩʣʽʜʥʠʢʽʚ ʫ ʛʘʣʫʟʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ. 

ɰʭ ʧʦʷʚʘ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʦʤʫ ʽ ʧʦʚʩʶʜʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ 

ʧʦʢʣʠʢʘʥʝ ʨʦʙʠʪʠ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʘʮʽʾ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʤʦʜʝʣʶʚʘʪʠ 

ʜʦʩʣʽʜʠ ʽ ʦʙʨʦʙʣʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ [6;7]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʡ (ʎʃ) ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʩʫʤʽʞʥʽ ʦʩʚʽʪʥʽ ʦʙʣʘʩʪʽ: ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ; ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʦʩʣʽʜʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ; ʤʘʪʝʤʘʪʠʯʥʽ ʬʫʥʢʮʽʾ ʽ ʛʨʘʬʽʢʠ, ʤʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 
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ʜʘʥʠʭ, ʩʪʘʪʠʩʪʠʢʘ, ʥʘʙʣʠʞʝʥʽ ʦʙʯʠʩʣʝʥʥʷ; ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʢʣʘʜʘʥʥʷ ʟʚʽʪʽʚ, ʧʨʝʟʝʥʪʘʮʽʷ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ. 

ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ [5], ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʎʃ ʥʘʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ: 

Å ʩʢʦʨʦʪʠʪʠ ʯʘʩ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʽ ʧʨʦʚʝʜʝʥʥʷ ʬʨʦʥʪʘʣʴʥʦʛʦ ʘʙʦ 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

Å ʧʽʜʚʠʱʠʪʠ ʥʘʦʯʥʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʶ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʨʦʟʰʠʨʠʪʠ 
ʩʧʠʩʦʢ ʝʢʩʧʝʨʠʤʝʥʪʽʚ; 

Å ʟ ʚʝʣʠʢʦʶ ʪʦʯʥʽʩʪʶ ʦʙʨʦʙʠʪʠ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

Å ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ; 

Å ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʚʞʝ ʟʚʠʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʴ ʪʘ ʽʥʪʝʨʥʝʪ-ʜʞʝʨʝʣ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʽʥʘ çʮʠʬʨʦʚʘ ʣʘʙʦʨʘʪʦʨʽʷè ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʽʜ ʎʃ 

ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʦʾ ʮʠʬʨʦʚʦʾ ʪʝʭʥʽʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ çʟʥʷʪʠʭè ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ çʮʠʬʨʦʚʘ ʣʘʙʦʨʘʪʦʨʽʷè ʟʘ ʄʘʢʩʶʪʦʚʦʶ ʉ.ɭ.: çʅʦʚʝ ʧʦʢʦʣʽʥʥʷ 

ʰʢʽʣʴʥʠʭ ʧʨʠʨʦʜʥʠʯʦʥʘʫʢʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʬʨʦʥʪʘʣʴʥʠʭ ʽ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʜʦʩʣʽʜʽʚ, ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʫʯʙʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʘʢʪʠʢè [3]. 

ɿʘʙʦʣʦʪʥʠʡ ɺ.ʌ. ʽ ʃʘʚʨʦʚʘ ɸ.ɺ. ʪʨʘʢʪʫʶʪʴ ʪʝʨʤʽʥ ʎʃ ʷʢ ʩʫʯʘʩʥʘ ʫʥʽʚʝʨʩʘʣʴʥʘ 

ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʜʦʩʣʽʜʞʝʥʴ, ʜʝʤʦʥʩʪʨʘʮʽʡ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʬʽʟʠʢʠ, ʭʽʤʽʾ ʪʘ 

ʙʽʦʣʦʛʽʾ ʽ ʪ.ʜ. [2]. 

ʎʃ ï ʮʝ ʥʘʙʽʨ ʮʠʬʨʦʚʦʾ ʪʝʭʥʽʢʠ, ʜʘʪʯʠʢʽʚ, ʩʠʤʫʣʷʪʦʨʽʚ, ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʙʦʨʫ, ʧʝʨʝʛʣʷʜʫ ʪʘ ʦʙʨʦʙʢʠ ʜʝʷʢʠʭ ʷʚʠʱ [4]. 

ɿʘʛʘʣʦʤ, ʟʘʨʘʟ ʫ ʩʚʽʪʽ ʥʘʣʽʯʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʎʃ. ɺʦʥʠ 

ʧʨʠʟʥʘʯʝʥʽ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʬʽʟʠʢʠ, 

ʘ ʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʚʠʚʯʝʥʥʽ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ, ʭʽʤʽʾ ʪʦʱʦ. 

ʇʝʨʰʽ ʧʦʢʦʣʽʥʥʷ ʎʃ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʪʽʣʴʢʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ʫʯʥʽʚ. ɺ ʾʭ 

ʦʩʥʦʚʫ ʚʭʦʜʠʣʠ ʂʇʂ Palm M130 ʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʽʥʪʝʨʬʝʡʩʠ (ʨʝʻʩʪʨʘʪʦʨʠ ʜʘʥʠʭ) 

ImagiWorks (ʨʠʩ. 1). ʅʘʩʪʫʧʥʽ, ʙʽʣʴʰ ʩʫʯʘʩʥʽ ʚʝʨʩʽʾ ʣʘʙʦʨʘʪʦʨʽʡ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʚʦʜʠʪʠ ʽ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ʆʩʪʘʥʥʽ ʧʦʢʦʣʽʥʥʷ ʨʝʻʩʪʨʘʪʦʨʽʚ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʽʱʫʚʘʪʠ ʜʘʥʽ ʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʚ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ, ʽ ʩʝʨʝʜʦʚʠʱʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ. 

ʎʝ ʜʦʜʘʪʢʦʚʦ ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʘʙʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ çʢʦʣʝʛè 

ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʥʝ ʪʽʣʴʢʠ ʟ ʩʫʩʽʜʥʴʦʾ ʧʘʨʪʠ, ʘ ʡ ʟ ʽʥʰʦʛʦ ʤʽʩʪʘ ʘʙʦ ʢʨʘʾʥʠ [1]. 

 
ʈʠʩʫʥʦʢ ˉ1. ʎʃ ʥʘ ʦʩʥʦʚʽ ʂʇʂ Palm M130. 
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ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʤʘʡʙʫʪʥʽʤ ʚʯʠʪʝʣʷʤ ʬʽʟʠʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ 

ʪʘʢʦʛʦ ʪʠʧʫ, ʦʩʢʽʣʴʢʠ ʎʃ ʧʦʯʠʥʘʶʪʴ ʘʢʪʠʚʥʦ ʟ'ʷʚʣʷʪʠʩʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʩʪʦʣʘʭ ʰʢʽʣ 

ʋʢʨʘʾʥʠ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ ʚ ʧʽʜʛʦʪʦʚʮʽ ʚʯʠʪʝʣʽʚ ʬʽʟʠʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʾʭ ʦʩʥʦʚʽ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ 

ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʘʚʜʘʥʥʷ ï ʦʩʚʦʶʚʘʪʠ ʧʦʥʷʪʪʷ ʽ ʤʝʪʦʜʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʪʘʪʠʩʪʠʢʠ, 

ʤʘʪʝʤʘʪʠʢʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʚʠʩʪʫʧʘʻ ʝʬʝʢʪʠʚʥʠʤ 

ʩʧʦʩʦʙʦʤ ʘʢʪʠʚʽʟʘʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʽʟʠʢʠ. ʅʘʦʯʥʽ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʟ ʦʩʥʦʚʥʠʭ ʨʦʟʜʽʣʽʚ ʬʽʟʠʢʠ (ʚʽʜ ʤʝʭʘʥʽʢʠ ʜʦ ʦʧʪʠʢʠ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ɯʊ ʥʘʜʘʣʽ ʜʦʧʦʤʦʞʝ ʟʨʦʟʫʤʽʪʠ ʽ ʦʩʚʦʾʪʠ ʧʨʠʥʮʠʧʠ ʦʜʝʨʞʘʥʥʷ ʜʘʥʠʭ ʪʘ 

ʟʜʽʡʩʥʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʋ ʎʃ ʧʝʨʝʜʙʘʯʝʥʠʡ ʧʦʚʥʠʡ ʥʘʙʽʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʠʪʘʤʘʥʥʠʭ ʪʨʘʜʠʮʽʡʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɰʭ ʚʢʣʶʯʝʥʥʷ ʚ ʮʠʬʨʦʚʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʡ 

ʧʨʦʩʪʽʨ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʫ ʤʦʣʦʜʽ ʩʫʯʘʩʥʦʾ ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, ʪʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʬʽʟʠʢʠ 

ʚʠʜʘʻʪʴʩʷ ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʥʠʤ ʽ ʤʦʞʣʠʚʠʤ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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PROSPECTS OF TEACHING NANOTECHNOLOGY  

IN THE SECONDARY SCHOOL 

 

It's recognized that the learning process should reveal and implement those priorities in 

education, recognized by society at this stage of its development. In last years the 

nanotechnologies takes an important place in the science and production.  

Ukraine's accession to the sixth technological structure [1] and development of 

competitive industries can be accelerated by adapting the international experience training 

for nanotechnology, development and implementation in schools and universities courses of 

the latest achievements and problems of nanotechnology.  

Comparing the educational courses explicitly seen that this issue becomes 

interdisciplinary. There are practically no methodological development to address the study 

of nanotechnology in secondary school in Ukraine. Therefore, the study of teaching issues 

related to the development of nanotechnology in schools is urgent now. 

Scientific methods of teaching involves primarily state educational standards, curricula 

and training programs of educational courses. In this case, the development of regulations 

that would define the content of education in the field of nanotechnology, especially state 

education standards is a requirement of time. Implementation of these standards will meet 

the demand for the relevant specialists and achieve greater levels of training. 

The amount of hours allocated to the students acquainted with nanoworld in teaching 

physics to form a complete picture of the world and prepare students for conscious 

perception of a fundamentally new approach to the study of the structure of the matter and 

the creation of new materials is precious few. One of the possible options of the partial 

solution of this problem may be Incorporating nanoscale science and technology into 

secondary school curriculum. It is including of the specific issues of nanotechnology related 

to specific learning material in the process of learning natural sciences using the reserve 

training time. For example, in the study of the wetting phenomena in physics course in 

secondary school students can introduce so-called "lotus effect" and gradually moving to 

study the properties of nano-objects [2]. However, it should be noted that the main 

drawback of this method of studying nanotechnology is inevitable fragmentation of 

knowledge of pupils and immaturity complete representations of the nanoworld. A more 

promising and effective direction is the development and implementation of the learning 

process based on nanotechnology in the form of elective courses [3]. The most effective of 

the course would be in the second semester of grade 11, when students already have 

appropriate knowledge of quantum physics. Thus, the modern methods of teaching physics 

appropriate to include issues related to the study of nano-objects, and nanotechnology in 

general. 
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Awareness of pupils of the educational material in nanotechnology is an important 

didactic problem, given the size of the objects of study. This problem can be successfully 

solved only in a visualization their basic features significant multimedia. Computer 

modeling tools allow you to create visual images of the objects and define the physical 

characteristics of objects and monitor their changes over time. The developed dynamic 

digital models based on disclosure of component-based consistency of the mathematical and 

physical knowledge and aimed at enabling a deep and full understanding of the nature of the 

students. 

Hence, the contradictions that emerged today between the new needs of society for 

qualified specialists in the field of nanotechnology and content of traditional education 

system, can be resolved by implementing the learning process of secondary and higher 

educational institutions of the  new interdisciplinary courses related to the development of 

nanotechnology. 
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