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ɺʉʊʋʇ  
çSTEM-ʦʩʚʽʪʘ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠè ʤʘʻ ʥʘ ʤʝʪʽ ʧʦʢʘʟʘʪʠ ʚʘʞʣʠʚʽʩʪʴ 

ʽʥʪʝʛʨʘʮʽʾ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʫ ʩʫʯʘʩʥʫ ʫʢʨʘʾʥʩʴʢʫ 

ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ. STEM-ʦʩʚʽʪʘ ʩʪʘʻ ʦʜʥʠʤ ʽʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ, 

ʷʢʠʡ ʩʧʨʠʷʻ ʧʽʜʛʦʪʦʚʮʽ ʤʦʣʦʜʽ ʜʦ ʚʠʢʣʠʢʽʚ XXI  ʩʪʦʣʽʪʪʷ. ɺʦʥʘ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ 

ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʥʘʚʯʘʥʥʷ, ʥʘʮʽʣʝʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʽ ʢʨʝʘʪʠʚʥʦʩʪʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʢʦʤʧʝʪʝʥʮʽʷʤʠ ʜʣʷ 

ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. 

ʋʢʨʘʾʥʘ, ʷʢʘ ʩʴʦʛʦʜʥʽ ʘʢʪʠʚʥʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʫ ʩʚʽʪʦʚʠʡ ʥʘʫʢʦʚʠʡ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʩʪʽʨ, ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʧʽʜʩʠʣʶʻ ʘʢʮʝʥʪ ʥʘ ʨʦʟʚʠʪʦʢ STEM-

ʥʘʧʨʷʤʽʚ. ʋ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʥʘʰʦʾ ʢʨʘʾʥʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʻʢʪʠ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʷʢ ʥʘ ʨʽʚʥʽ ʰʢʽʣ, 

ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʂʦʞʝʥ ʨʝʛʽʦʥ ʋʢʨʘʾʥʠ ʤʘʻ ʩʚʦʾ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʽ ʡ ʢʫʣʴʪʫʨʥʽ ʫʤʦʚʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʚʠʪʢʫ 

STEM-ʦʩʚʽʪʠ. ɺ ʮʴʦʤʫ ʟʙʽʨʥʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʛʣʷʜ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽʥʽʮʽʘʪʠʚ ʽ 

ʜʦʩʷʛʥʝʥʴ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʨʦʛʨʝʩ ʫ ʮʽʡ ʩʬʝʨʽ. 

ʄʘʪʝʨʽʘʣʠ, ʚʢʣʶʯʝʥʽ ʜʦ ʟʙʽʨʥʠʢʘ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʨʘʱʽ ʧʨʘʢʪʠʢʠ, 

ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʧʨʦʻʢʪʠ, ʱʦ ʚʞʝ ʫʩʧʽʰʥʦ ʧʨʘʮʶʶʪʴ ʚ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ ʨʽʟʥʠʭ 

ʦʙʣʘʩʪʝʡ. ʊʫʪ ʚʠ ʟʥʘʡʜʝʪʝ ʧʨʠʢʣʘʜʠ ʽʥʪʝʛʨʘʮʽʾ STEM-ʜʠʩʮʠʧʣʽʥ ʫ ʰʢʽʣʴʥʫ 

ʧʨʦʛʨʘʤʫ, ʧʨʦʻʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʨʠʢʣʘʜʠ ʩʧʽʚʧʨʘʮʽ ʟ ʥʘʫʢʦʚʠʤʠ ʪʘ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. ʋ ʚʠʜʘʥʥʽ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

STEM-ʦʩʚʽʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʮʠʬʨʦʚʽʟʘʮʽʷ, ʧʦʪʨʝʙʘ 

ʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʦʟʚʠʪʦʢ "ʟʝʣʝʥʠʭ" ʪʝʭʥʦʣʦʛʽʡ. 

STEM-ʦʩʚʽʪʘ ʚ ʋʢʨʘʾʥʽ ð ʮʝ ʥʝ ʣʠʰʝ ʧʽʜʛʦʪʦʚʢʘ ʢʘʜʨʽʚ ʜʣʷ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʜʫʩʪʨʽʡ, ʘ ʡ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʤʦʣʦʜʽ, ʱʦ ʩʧʨʠʷʻ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʨʦʛʨʝʩʫ ʢʨʘʾʥʠ. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʢʣʶʯʦʚʦʶ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ STEM ʻ ʥʝ ʣʠʰʝ ʥʘʜʘʥʥʷ ʟʥʘʥʴ, ʘʣʝ ʡ ʚʠʭʦʚʘʥʥʷ 

ʪʚʦʨʯʠʭ, ʽʥʽʮʽʘʪʠʚʥʠʭ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʛʨʦʤʘʜʷʥ, ʷʢʽ ʟʤʦʞʫʪʴ ʚʥʝʩʪʠ ʩʚʽʡ ʚʢʣʘʜ 

ʫ ʨʦʟʚʠʪʦʢ ʋʢʨʘʾʥʠ ʪʘ ʟʨʦʙʠʪʠ ʾʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ ʥʘ ʩʚʽʪʦʚʽʡ ʘʨʝʥʽ. 
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ɼʆʉʃɯɼʅʆ-ʇʈʆɽʂʊʅɸ ɼɯʗʃʔʅɯʉʊʔ ʗʂ ɿɸʉɯɹ 
ɺʇʈʆɺɸɼɾɽʅʅʗ STEM-ʆʉɺɯʊʀ ɺ ʆʉɺɯʊʅɯʁ ʇʈʆʎɽʉ 

ɿɸʂʃɸɼɯɺ ʇʆɿɸʐʂɯʃʔʅʆɰ ʆʉɺɯʊʀ 
ɺʦʣʦʜʠʤʠʨ ɺʝʨʙʠʮʴʢʠʡ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 
ʘʢʘʜʝʤʽʢ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, 

ʛʦʣʦʚʘ ɻʆ çʅʘʮʽʦʥʘʣʴʥʘ ʩʧʽʣʢʘ ʦʩʚʽʪʷʥ ʋʢʨʘʾʥʠè, ʜʠʨʝʢʪʦʨ 
ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʫʯʥʽʚʩʴʢʦʾ 

ʤʦʣʦʜʽ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ (ʅɽʅʎ). 

 

ʇʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʻ ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʫʤʦʚ 
ʜʣʷ ʚʠʭʦʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ ʪʚʦʨʯʦ ʤʠʩʣʠʪʠ, ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʡʤʘʪʠ 
ʥʝʩʪʘʥʜʘʨʪʥʽ ʨʽʰʝʥʥʷ, ʛʥʫʯʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʫʤʦʚʘʭ ʜʦʢʦʨʽʥʥʦʾ 

ʧʝʨʝʙʫʜʦʚʠ ʚʩʽʭ ʩʬʝʨ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʠʥʽ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʜʝʨʥʽʟʘʮʽʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʪʘ ʚʠʨʦʙʣʝʥʥʷ ʥʦʚʽʪʥʽʭ 

ʢʦʥʮʝʧʮʽʡ ʚʠʭʦʚʘʥʥʷ ʣʶʜʠʥʠ. 
ʆʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʚʠʩʪʫʧʘʻ STEM-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ 
ʩʧʨʠʷʻ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʬʝʩʽʡ ʩʝʨʝʜ ʤʦʣʦʜʽ, 

ʧʽʜʚʠʱʝʥʥʶ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʧʨʦʬʝʩʽʡʥʦʾ ʢʘʨôʻʨʠ ʚ 
ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʽʡ ʩʬʝʨʽ, ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʦʾ ʤʦʪʠʚʘʮʽʾ ʫ ʚʠʚʯʝʥʥʽ ʜʠʩʮʠʧʣʽʥ, 

ʥʘ ʷʢʠʭ ˇʨʫʥʪʫʻʪʴʩʷ STEM-ʦʩʚʽʪʘ. 
STEM-ʦʩʚʽʪʘ ï ʮʝ ʢʘʪʝʛʦʨʽʷ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʚʽʜʧʦʚʽʜʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

(ʪʝʭʥʦʣʦʛʽʶ) ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʠʭ ʽ ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ 
ʤʦʣʦʜʽ, ʨʽʚʝʥʴ ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʢʦʥʢʫʨʝʥʪʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ 
ʧʨʘʮʽ: ʟʜʘʪʥʽʩʪʴ ʽ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʜʘʯ (ʧʨʦʙʣʝʤ), 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʩʪʽ, ʢʦʛʥʽʪʠʚʥʦʾ ʛʥʫʯʢʦʩʪʽ, ʩʧʽʚʧʨʘʮʽ, ʫʧʨʘʚʣʽʥʥʷ, 
ʟʜʽʡʩʥʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɻʦʣʦʚʥʘ ʤʝʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʽʚ 
ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʧʦʣʷʛʘʻ ʫ ʧʦʩʠʣʝʥʥʽ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʪʚʘ, ʩʪʚʦʨʝʥʥʽ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 
ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 
ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʻ ʜʦʩʣʽʜʥʦ-ʧʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʠʭʦʚʘʥʮʽʚ. 

ɺʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʦʚʘʥʫ ʜʦʩʣʽʜʥʠʮʴʢʫ, ʪʚʦʨʯʫ 
ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʦʪʨʠʤʘʥʥʷ ʩʘʤʦʩʪʽʡʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜ ʘʙʦ ʟ 

ʜʦʧʦʤʦʛʦʶ ʢʝʨʽʚʥʠʢʘ ʛʫʨʪʢʘ. ɺ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʪʝʤ ʦʢʨʝʤʽ ʜʽʪʠ ʘʙʦ 
ʛʨʫʧʠ ʫʧʨʦʜʦʚʞ ʧʝʚʥʦʛʦ ʯʘʩʫ ʨʦʟʨʦʙʣʷʶʪʴ ʥʘʚʯʘʣʴʥʽ ʧʨʦʝʢʪʠ. ʇʝʜʘʛʦʛ ʟʜʽʡʩʥʶʻ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʽ ʩʧʦʥʫʢʘʻ ʜʦ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ, 
ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʝʪʠ, ʟʘʚʜʘʥʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫ, ʦʨʽʻʥʪʦʚʥʠʭ ʤʝʪʦʜʽʚ 
ʪʘ ʧʨʠʡʦʤʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ 

ʦʢʨʝʤʠʭ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. ʋʯʥʽ ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʨʘʟʦʤ ʽʟ 
ʧʝʜʘʛʦʛʦʤ ʦʙʠʨʘʶʪʴ ʬʦʨʤʫ ʧʨʝʟʝʥʪʘʮʽʾ, ʟʘʭʠʩʪʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʆʮʽʥʶʚʘʥʥʷ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʟʘ ʜʦʚʽʣʴʥʦʶ 
ʩʠʩʪʝʤʦʶ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʚʠʨʽʰʫʻʪʴʩʷ ʮʽʣʘ ʥʠʟʢʘ 

ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʜʠʜʘʢʪʠʯʥʠʭ, ʚʠʭʦʚʥʠʭ ʽ ʨʦʟʚʠʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ: ʥʘʙʫʚʘʶʪʴʩʷ ʥʦʚʽ 
ʟʥʘʥʥʷ, ʫʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ, ʷʢʽ ʟʥʘʜʦʙʣʷʪʴʩʷ ʚ ʞʠʪʪʽ; ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʦʪʠʚʘʮʽʷ, 
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ʧʽʟʥʘʚʘʣʴʥʽ ʥʘʚʠʯʢʠ; ʬʦʨʤʫʻʪʴʩʷ ʚʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ 
ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʽ ʩʫʜʞʝʥʥʷ, ʚʠʷʚʣʷʪʠ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ.  
ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ ʆ. ʂʦʙʝʨʥʠʢʘ [7], 
ʉ. ʉʠʩʦʻʚʦʾ [12], ʆ. ʇʻʭʦʪʠ [9] ʪʘ ʽʥʰʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʻʢʪʽʚ ʫ ʚʠʭʦʚʥʽʡ 
ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ɺ. ɸʩʩʘʫʣ [1], ʄ. ɹʘʙʢʽʥʦʶ [2]. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʫʣʠ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʆ. ɿʦʩʠʤʝʥʢʦ [5], 
ʉ. ɯʟʙʘʰ [6], ʄ. ʇʝʣʘʛʝʡʯʝʥʢʦ [10] ʪʘ ʽʥʰʠʭ. 

ɿʤʽʩʪ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʠʭʦʚʘʥʥʽ ʫʯʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 
ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ɸ. ɼʘʥʽʣʦʚʦʾ [3], ɼʞ. ɼʴʶʾ [16], ɿ. ʃʫʢôʷʥʦʚʦʾ [8], ɺ. ʉʠʜʦʨʝʥʢʘ 

[11], ʃ. ʍʦʤʝʥʢʦ [14] ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ. 
ɼʞ. ɼʴʶʾ, ʟʘʧʨʦʧʦʥʫʚʘʚ ʙʫʜʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʘ ʦʩʥʦʚʽ ʧʨʘʢʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʪʝʨʝʩʘʭ, ʦʩʦʙʠʩʪʦʤʫ ʜʦʩʚʽʜʽ ʡ 
ʩʘʤʦʩʪʽʡʥʦʤʫ ʨʦʟʚôʷʟʘʥʥʽ ʜʽʪʴʤʠ ʧʝʚʥʠʭ ʧʨʦʙʣʝʤ [16].  

ʅʘ ʧʝʨʝʢʦʥʘʥʥʷ ʃ. ʃʫʢôʷʥʦʚʦʾ, ʫʯʘʩʪʴ ʫ ʧʨʦʻʢʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʜʘʻ ʟʤʦʛʫ 
ʫʯʥʝʚʽ ʩʘʤʦʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ, ʘ ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʦʩʦʙʠʩʪʦʾ 

ʨʦʣʽ ʚ ʩʠʩʪʝʤʽ ʚʽʜʥʦʩʠʥ ʢʦʣʝʢʪʠʚʫ, ʫʯʘʩʥʠʢʽʚ ʧʨʦʻʢʪʫ (ʘʚʪʦʨ ʽʜʝʡ, ʚʠʢʦʥʘʚʝʮʴ, 
ʫʯʘʩʥʠʢ, ʦʨʛʘʥʽʟʘʪʦʨ) ʘʙʦ ʟʘʣʠʰʘʻ ʧʨʘʚʦ ʚʠʙʦʨʫ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʨʦʙʦʪʫ, ʽ ʚ 
ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʚʝʮʴ ʧʨʦʻʢʪʫ ʧʦʻʜʥʫʻ ʫʩʽ ʨʦʣʽ ʚ ʦʜʥʽʡ ʦʩʦʙʽ [8]. 

ʅʘ ʜʫʤʢʫ ɺ. ɸʩʩʘʫʣ, ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʜʦʧʦʤʦʛʘ 
ʜʠʪʠʥʽ ʟʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʚʠʨʽ ʧʦʜʽʡ ʪʘ ʷʚʠʱ ï ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʘ ʪʘʢʦʞ ʦʚʦʣʦʜʽʪʠ ʜʦʩʚʽʜʦʤ ʞʠʪʪʷ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʧʘʩʠʚʥʫ 
ʘʜʘʧʪʘʮʽʶ ʚ ʩʦʮʽʫʤʽ, ʘ ʨʦʟʚʠʪʦʢ ʘʢʪʠʚʥʦʛʦ ʪʚʦʨʯʦʛʦ ʩʘʤʦʩʪʚʝʨʜʞʝʥʥʷ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʪʘ ʾʾ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ [1]. 

ʂʨʽʤ ʪʦʛʦ, ʷʢ ʚʚʘʞʘʻ ʃ. ʍʦʨʫʞʘ, ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ï ʮʝ ʩʧʦʩʽʙ ʨʦʟʚʠʪʢʫ 

ʪʚʦʨʯʦʩʪʽ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʽʜʝʘʣʴʥʦ-ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʩʚʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʝʘʪʠʚʥʠʭ ʜʽʡ ʽ ʦʧʝʨʘʮʽʡ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ï ʧʨʦʻʢʪʫ ʽʜʝʘʣʴʥʦʛʦ ʪʘ ʨʝʘʣʴʥʦʛʦ [15].  
ʄʠ ʧʦʛʦʜʞʫʻʤʦʩʷ ʟ ʚʠʩʥʦʚʢʘʤʠ ɻ. ʉʦʨʦʢʠ ʧʨʦ ʨʦʣʴ ʧʝʜʘʛʦʛʘ ʫ ʪʝʭʥʦʣʦʛʽʾ 

ʪʚʦʨʯʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʷʢʠʡ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʚʽʥ ʻ ʩʧʽʚʦʨʛʘʥʽʟʘʪʦʨʦʤ ʢʦʣʝʢʪʠʚʥʦʾ 
ʩʧʨʘʚʠ, ʷʢʠʡ ʢʦʨʝʛʫʻ ʽ ʩʧʨʷʤʦʚʫʻ ʪʚʦʨʯʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ. ɻʦʣʦʚʥʝ ʜʣʷ ʥʴʦʛʦ ï 

çʟʙʫʜʞʫʚʘʪʠ ʽ ʟʤʽʮʥʶʚʘʪʠ ʤʘʞʦʨʥʠʡ ʧʣʘʥ, ʜʫʭ ʙʘʜʴʦʨʦʩʪʽ, ʚʧʝʚʥʝʥʦʩʪʽ ʫ 
ʚʣʘʩʥʠʭ ʩʠʣʘʭ, ʫ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʥʝʩʪʠ ʣʶʜʷʤ ʨʘʜʽʩʪʴ, ʧʨʘʛʥʝʥʥʷ ʧʝʨʝʙʦʨʦʪʠ 
ʙʫʜʴ-ʷʢʽ ʪʨʫʜʥʦʱʽè [13].  

ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ 
ʚʠʭʦʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚ ʫ ʟʘʢʣʘʜʘʭ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʻ ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ. ɺʦʥʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ 
ʞʠʪʪʻʚʦ ʟʥʘʯʫʱʦʾ ʧʨʦʙʣʝʤʠ, ʜʦʩʷʛʥʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚ ʧʨʦʮʝʩʽ 

ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʽ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʻʢʪʫ. ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘʣʝʞʠʪʴ 
ʜʦ ʫʥʽʢʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʣʶʜʩʴʢʦʾ ʧʨʘʢʪʠʢʠ, ʧʦʚôʷʟʘʥʦʾ ʽʟ ʧʝʨʝʜʙʘʯʝʥʥʷʤ 

ʤʘʡʙʫʪʥʴʦʛʦ, ʩʪʚʦʨʝʥʥʷʤ ʡʦʛʦ ʽʜʝʘʣʴʥʦʛʦ ʦʙʨʘʟʫ, ʟʜʽʡʩʥʝʥʥʷʤ ʪʘ ʦʮʽʥʢʦʶ 
ʥʘʩʣʽʜʢʽʚ ʨʝʘʣʽʟʘʮʽʾ ʟʘʜʫʤʽʚ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʪʚʦʨʯʘ, ʽʥʥʦʚʘʮʽʡʥʘ 

ʜʽʷʣʴʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʠʚʥʦ ʽ ʩʫʙôʻʢʪʠʚʥʦ ʥʦʚʦʛʦ 
ʧʨʦʜʫʢʪʫ [4]. 
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ʋ ʧʝʜʘʛʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʦʩʦʙʣʠʚʦʾ 
ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʧʨʦʙʣʝʤʠ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʦʚʽʪʥʽʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 
ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʽʚ 

ʍʘʨʘʢʪʝʨ ʽ ʩʫʪʥʽʩʪʴ ʦʜʥʽʻʾ ʟ ʪʘʢʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʧʨʦʻʢʪʥʦʾ, 
ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʩʚʦʻʨʽʜʥʫ ʧʦʰʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʫ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫ 
ʢʦʥʪʝʢʩʪʽ ʚʠʨʦʙʣʝʥʥʷ ʩʘʤʠʤ ʫʯʥʝʤ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʦʩʤʠʩʣʝʥʥʷ ʜʦʩʷʛʥʫʪʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʜʘʣʴʰʦʛʦ 
ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ɺ ʦʩʥʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ 
ʦʩʚʽʪʠ ʣʝʞʠʪʴ ʤʝʪʦʜ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫ ï ʷʢ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʪʘ ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 
ʚʠʨʽʰʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʱʦ ʽʥʪʝʛʨʫʻ ʚ ʩʦʙʽ ʧʨʦʙʣʝʤʥʠʡ ʧʽʜʭʽʜ, ʛʨʫʧʦʚʽ 

ʤʝʪʦʜʠ, ʨʝʬʣʝʢʩʠʚʥʽ, ʧʨʝʟʝʥʪʘʮʽʡʥʽ, ʜʦʩʣʽʜʥʠʮʴʢʽ, ʧʦʰʫʢʦʚʽ ʪʘ ʽʥʰʽ ʧʽʜʭʦʜʠ ɺʽʥ 
ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ ʥʘʚʯʘʥʥʷ ʥʘ ʘʢʪʠʚʥʽʡ ʦʩʥʦʚʽ, ʯʝʨʝʟ ʜʦʮʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʫʯʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʠʩʪʽʩʥʠʭ ʽʥʪʝʨʝʩʽʚ ʫʯʥʷ. 
ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʻʢʪ - ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʧʝʚʥʠʭ ʜʽʡ, ʜʦʢʫʤʝʥʪʽʚ, ʧʦʧʝʨʝʜʥʽʭ 

ʪʝʢʩʪʽʚ, ʟʘʜʫʤ ʯʠ ʧʣʘʥ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ, ʧʨʝʜʤʝʪʘ, ʪʝʦʨʝʪʠʯʥʠʭ 
ʧʨʦʜʫʢʪʽʚ ʨʽʟʥʦʛʦ ʨʦʜʫ. ʁʦʛʦ ʟʘʩʥʦʚʥʠʢʦʤ ʙʫʚ ɼʞʦʥ ɼʴʶʾ [16]. ɼʽʷʣʴʥʽʩʪʴ, ʧʽʜ 
ʯʘʩ ʷʢʦʾ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʨʦʻʢʪ, ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʻʢʪʫʚʘʥʥʷʤ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʷʢ ʪʚʦʨʯʘ, ʽʥʥʦʚʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʟʘʚʞʜʠ ʥʘʮʽʣʝʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ 
ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʤʘʻ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʶʜʠʥʠ ʯʠ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʈʦʙʦʪʘ ʧʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʨʽʰʝʥʥʷ 
ʜʠʜʘʢʪʠʯʥʠʭ, ʚʠʭʦʚʥʠʭ, ʨʦʟʚʠʚʘʶʯʠʭ ʟʘʚʜʘʥʴ: ʨʦʟʚʠʪʦʢ ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ 

ʚʠʭʦʚʘʥʮʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʚʦʾʤʠ ʟʥʘʥʥʷʤʠ, 
ʘʢʪʠʚʽʟʘʮʽʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ; ʟʜʦʙʫʪʪʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ,ʟʜʘʪʥʦʩʪʽ 

ʧʨʘʮʶʚʘʪʠ ʚ ʛʨʫʧ,̔ ʫʤʽʥʥʷ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʨʦʙʠʪʠ 
ʚʠʩʥʦʚʢʠ. 

ʇʨʦʻʢʪʥʘ ʨʦʙʦʪʘ ʧʝʨʝʜʙʘʯʘ ̒ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ, 
ʧʦʰʫʢʦʚʠʭ, ʪʚʦʨʯʠʭ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʤʝʪʦʜʽʚ, ʧʨʠʡʦʤʽʚ, ʟʘʩʦʙʽʚ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʦʜʥʽʻʾ ʘʙʦ ʢʽʣʴʢʦʭ ʧʨʦʙʣʝʤ ʽʟ ʧʨʘʢʪʠʯʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ ʚʢʣʶʯʘ ̒ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 
ʧʝʨʰʠʡ ʝʪʘʧ  - ʟʘʥʫʨʝʥʥʷ ʚ ʧʨʦʙʣʝʤʫ; ʜʨʫʛʠʡ ʝʪʘʧ - ʦʨʛʘʥʽʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ; ʪʨʝʪʽʡ 
ʝʪʘʧ -  ʟʜʽʡʩʥʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ; ʯʝʪʚʝʨʪʠʡ ʝʪʘʧ - ʧʨʝʟʝʥʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʩʘʤʦʦʮʽʥʢʘ ʡ ʩʘʤʦʘʥʘʣʽʟ. 
ɺʘʞʣʠʚʠʤʠ ʟʘʩʦʙʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ ʚ 

ʟʘʢʣʘʜʘʭ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ:  
- ʩʪʚʦʨʝʥʥʷ ʪʚʦʨʯʦʾ ʘʪʤʦʩʬʝʨʠ, ʤʦʪʠʚʘʮʽʷ ʽʥʪʝʨʝʩʫ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ, 

ʧʨʦʻʢʪʥʦʾ, ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ;  
- ̔ ʥʽʮʽʶʚʘʥʥʷ ʡ ʚʩʝʙʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ʧʦʰʫʢʦʚʦʾ, ʜʦʩʣʽʜʥʠʮʴʢʦʾ, ʧʨʦʻʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ;  
- ʩʫʧʨʦʚʽʜ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

- ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʡ ʧʦʰʠʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 
ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʗʢ ʧʨʠʢʣʘʜ ï ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʢʫʨʩʫ ʧʨʦʻʢʪʥʠʭ ʨʦʙʽʪ ʚʠʭʦʚʘʥʮʽʚ ʥʘ ʢʨʘʱʫ 
ʧʨʦʻʢʪʥʫ ʨʦʟʨʦʙʢʫ. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʘʢʦʛʦ ʢʦʥʢʫʨʩʫ ʤʘʶʪʴ ʙʫʪʠ: 

ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ ʧʨʘʮʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ, ʩʪʘʚʠʪʠ ʡ ʚʠʨʽʰʫʚʘʪʠ 
ʟʘʚʜʘʥʥʷ ʧʦʰʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚʽʜʩʪʦʶʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʢʨʠʪʠʯʥʦ 

ʦʮʽʥʶʚʘʪʠ ʾʭ, ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʨʘʥʽʰʝ, ʫʤʽʥʥʷ ʚʝʩʪʠ 
ʜʠʩʢʫʩʽʶ; ʚʠʷʚʣʝʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʦʙʜʘʨʦʚʘʥʦʩʪʽ, ʧʽʟʥʘʚʘʣʴʥʠʭ, ʦʨʛʘʥʽʟʘʪʦʨʩʴʢʠʭ, 
ʭʫʜʦʞʥʽʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʪʘʣʘʥʪʽʚ ʚʠʭʦʚʘʥʮʽʚ, ʟʘʦʭʦʯʝʥʥʷ ʢʨʘʱʠʭ ʜʦʩʷʛʥʝʥʴ. 

ɺʽʜʪʘʢ, ʦʩʚʽʪʥʽʡ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʻʢʪʽʚ ʚ ʟʘʢʣʘʜʽ 
ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʧʨʦʷʚʣʷʻʪʴʩʷ  ʚʥʘʩʣʽʜʦʢ  ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʦʾ 

ʨʦʙʦʪʠ ʟ ʚʠʭʦʚʘʥʮʷʤʠ ʧʦ ʚʠʨʽʰʝʥʥʶ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ ʪʘ ʟʘʜʘʯ ʧʦ ʩʪʚʦʨʝʥʥʶ 
ʪʚʦʨʯʠʭ ʧʨʦʻʢʪʽʚ. ʆʩʥʦʚʥʦʶ ʫʤʦʚʦʶ ʻ ʨʘʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʻʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. 
ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘ̒ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ, ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ 

ʩʫʧʨʦʚʽʜ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ ʘʢʪʠʚʽʟʘʮʽʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 
ʧʽʜʨʫʯʥʠʢʽʚ, ʽʥʰʦʾ ʥʘʚʯʘʣʴʥʦʾ ʽ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. ʅʝʦʙʭʽʜʥʘ ʟʤʽʥʘ ʧʽʜʭʦʜʫ 

ʧʝʜʘʛʦʛʘ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʪʷ; ʨʦʟʰʠʨʝʥʥʷ ʜʽʘʧʘʟʦʥʫ 
ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʽ ʜʠʜʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ; ʩʧʦʩʦʙʽʚ ʚʟʘʻʤʦʜʽʾ, ʱʦ 

ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʧʨʘʢʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʥʥʷ; ʥʘʚʯʘʣʴʥʽ ʧʨʦʝʢʪʠ; 
ʢʦʣʝʢʪʠʚʥʽ ʪʚʦʨʯʽ ʩʧʨʘʚʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ; ʢʦʤʘʥʜʥʘ ʨʦʙʦʪʘ. 

ʅʝʦʙʭʽʜʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʟʤʽʩʪʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʨʦʙʦʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʙ ʟʘʣʫʯʝʥʥʷ ʚʠʭʦʚʘʥʮʽʚ ʜʦ 
ʩʘʤʦʩʪʽʡʥʦʾ ʧʨʦʻʢʪʥʦʾ ʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʨʘʭʦʚʫʶʯʠ ʾʭʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ; ʩʪʘʚʣʝʥʥʷ ʧʝʜʘʛʦʛʽʚ ʜʦ ʧʽʜʣʽʪʢʽʚ ʷʢ ʜʦ ʦʙôʻʢʪʽʚ ʚʠʭʦʚʘʥʥʷ, ʱʦ 
ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʷʚʫ ʥʠʤʠ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

 

ʃʽʪʝʨʘʪʫʨʘ  

1. ɸʩʩʘʫʣ ɺ. ʄʝʪʦʜ ʧʨʦʻʢʪʽʚ ʫ ʚʠʭʦʚʥʽʡ ʨʦʙʦʪʽ // ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʣʽʮʝʾ: 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʪʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ: ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ / ɿʘ ʨʝʜʘʢʮʽʻʶ 
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ʈʆɿɼɯʃ 1. STEM ɾʠʪʦʤʠʨʱʠʥʘ 

ʌʦʨʤʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʟʘʩʦʙʘʤʠ STEM-ʪʝʭʥʦʣʦʛʽʡ.  

ɿ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʮʝʥʪʨʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʪʚʦʨʯʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 

 

ɺʦʣʦʜʠʤʠʨ ɺɸʉʔʂɯɺʉʔʂʀʁ, ʜʠʨʝʢʪʦʨ ɾʄʎʅʊʊʋʄ, ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ-ʤʝʪʦʜʠʩʪ;  

ʆʣʝʥʘ ʐʋɹɯʅɸ, ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʅɺʈ, ʜʦʢʪʦʨʢʘ ʬʽʣʦʩʦʬʽʾ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʢʝʨʽʚʥʠʢ 

ʛʫʨʪʢʘ-ʤʝʪʦʜʠʩʪ. 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʷʢʠʡ ʥʘʨʘʟʽ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, 

ʦʭʦʧʣʶʻ ʚʩʝ ʙʽʣʴʰʝ ʛʘʣʫʟʝʡ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʇʦʧʠʪ ʧʨʘʮʝʜʘʚʮʽʚ ʥʘ 

STEM-ʬʘʭʽʚʮʽʚ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. ʇʨʦʪʝ, ʷʢ ʋʢʨʘʾʥʘ, ʪʘʢ ʽ ʽʥʰʽ ʢʨʘʾʥʠ ʩʚʽʪʫ, 

ʩʫʪʪʻʚʦ ʚʽʜʯʫʚʘʶʪʴ ʙʨʘʢ ʧʨʦʬʝʩʽʡʥʠʭ ʢʘʜʨʽʚ STEM. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ 

ʚʠʙʦʨʫ ʚʠʧʫʩʢʥʠʢʘʤʠ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʧʽʜ ʯʘʩ ɿʅʆ ʪʘ ʅʄʊ 

ʧʦʢʘʟʫʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʜʽʪʝʡ ʧʨʝʜʤʝʪʘʤʠ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ.  

ɺʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ ʩʧʦʥʫʢʘʣʦ ʢʦʣʝʢʪʠʚ 

ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʮʝʥʪʨʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 

ʦʨʽʻʥʪʫʚʘʪʠ ʨʦʙʦʪʫ ʟʘʢʣʘʜʫ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ  STEM-ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʛʫʨʪʢʽʚ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʱʦʨʽʯʥʦ ʥʘʚʯʘʻʪʴʩʷ 1700-

1800 ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʱʦ ʜʘʻ ʟʥʘʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʽʥʥʦʚʘʮʽʾ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʟʘʫʨʦʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ ʟʘʢʣʘʜʫ ʧʦʢʘʟʘʚ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʜʽʪʝʡ, ʷʢʽ ʨʦʟʧʦʯʘʣʠ ʥʘʚʯʘʥʥʷ ʚ ʛʫʨʪʢʘʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ, 

ʤʘʶʪʴ ʩʪʽʡʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʜʠʩʮʠʧʣʽʥ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʪʘ 

ʧʨʦʜʦʚʞʫʶʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʪʠʭ ʥʘʚʠʯʦʢ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʚ ʱʦʜʝʥʥʦʤʫ ʞʠʪʪʽ. ɼʝʷʢʽ ʜʽʪʠ ʦʙʠʨʘʶʪʴ ʤʘʡʙʫʪʥʶ ʧʨʦʬʝʩʽʶ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʩʧʝʮʠʬʽʢʫ ʨʦʙʦʪʠ ʛʫʨʪʢʘ, ʽʥʰʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʦʪʨʠʤʘʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʥʘʙʫʪʠʤʠ 

ʥʘʚʠʯʢʘʤʠ ʚ ʧʦʙʫʪʽ, ʜʣʷ ʜʝʷʢʠʭ ʜʽʷʣʴʥʽʩʪʴ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʷʢ ʭʦʙʙʽ.  

ʇʽʩʣʷ ˇʨʫʥʪʦʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ, ʚ ʟʘʢʣʘʜʽ 

ʦʩʚʽʪʠ ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʨʝʘʣʽʟʘʮʽʾ STEM-ʦʩʚʽʪʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʟʘʣʫʯʝʥʥʷ ʜʦ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʦʩʚʽʪʠ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʪʘ ʛʨʦʤʘʜʩʴʢʦʩʪʽ 

ʤʽʩʪʘ. ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʘʣʘ ʟʤʽʥʠ ʚ ʤʝʪʦʜʠʯʥʽʡ ʨʦʙʦʪʽ, ʧʽʜʚʠʱʝʥʥʷ 
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ʬʘʭʦʚʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʚ ʥʘʧʨʷʤʽ STEM, ʦʧʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʪʘ ʤʘʪʝʨʽʘʣʘʤʠ, ʦʙʣʘʰʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʙʘʟʠ, ʚʽʜʧʦʚʽʜʥʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʨʽʰʝʥʥʷ. 

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʩʧʽʚʧʨʘʮʽ ʟ ɯʥʩʪʠʪʫʪʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ 

ʦʩʚʽʪʠ, ʷʢʘ ʧʦʣʷʛʘʣʘ ʷʢ ʫ ʟʘʣʫʯʝʥʥʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʚ 

STEM-ʰʢʦʣʘʭ, ʪʘʢ ʽ ʜʦ ʥʘʧʦʚʥʝʥʥʷ ʧʣʘʥʫ ʨʦʙʦʪʠ ʟʘʢʣʘʜʫ ʤʘʩʦʚʠʤʠ ʟʘʭʦʜʘʤʠ, 

ʟʘʟʥʘʯʝʥʠʤʠ ʫ ʱʦʨʽʯʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ 

ʢʦʞʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ. ʇʨʦʪʷʛʦʤ 2018-2024 ʨʦʢʽʚ ʚ ɾʠʪʦʤʠʨʩʴʢʦʤʫ 

ʤʽʩʴʢʦʤʫ ʮʝʥʪʨʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʝʤʘʪʠʯʥʽ STEM-ʪʠʞʥʽ, ɯʥʞʝʥʝʨʥʽ ʪʠʞʥʽ, ʧʨʦʭʦʜʠʪʴ ʧʽʜʛʦʪʦʚʢʘ ʪʘ 

ʫʯʘʩʪʴ ʚʠʭʦʚʘʥʮʽʚ ʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʨʽʟʥʠʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʘʭ STEM - 

ʥʘʧʨʷʤʫ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʠʡ ʜʦʩʚʽʜ, ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ STEM 

ʦʩʚ̔ʪʠ ʚ ʟʘʢʣʘʜʽ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʠʪʴ ʜʽʻʚʦʶ ʩʪʘʣʘ ʩʧʽʚʧʨʘʮʷ ʟ 

ʛʨʦʤʘʜʩʴʢʽʩʪʶ, ʷʢʘ ʤʘʣʘ ʥʘ ʤʝʪʽ ʧʦʧʫʣʷʨʠʟʘʮʽʶ STEM ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ, 

ʟʘʣʫʯʝʥʥʷ ʚʠʭʦʚʘʥʮʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʚ ʛʫʨʪʢʘʭ. 

ʉʧʽʚʧʨʘʮʷ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʚʽʜʙʫʚʘʣʘʩʴ ʰʣʷʭʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʥʠʟʢʠ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʥʘ ʨʽʚʥʽ ʤʽʩʪʘ ɾʠʪʦʤʠʨʘ, ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʷʢʠʭ ʙʫʣʦ 

ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʜʦ STEM-ʦʩʚʽʪʠ. 

ʎʽʢʘʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʻ ʜʦʩʚʽʜ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʤʘʡʩʪʝʨ-ʢʣʘʩʽʚ ʟʘ ʤʽʩʮʝʤ ʧʨʦʞʠʚʘʥʥʷ ʜʽʪʝʡ ʚ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ɾʠʪʦʤʠʨʘ. ʄʝʨʝʞʘ 

ʛʫʨʪʢʽʚ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʮʝʥʪʨʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ 

ʤʦʣʦʜʽ ʻ ʜʦʩʠʪʴ ʧʦʪʫʞʥʦʶ, ʥʘʚʯʘʣʴʥʽ ʛʨʫʧʠ ʨʦʟʤʽʱʝʥʽ ʷʢ ʥʘ ʙʘʟʘʭ ʯʦʪʠʨʴʦʭ 

ʦʩʥʦʚʥʠʭ ʢʦʨʧʫʩʽʚ ʪʘʢ ʽ ʥʘ ʙʘʟʘʭ 18 ʽʥʰʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ. ɿʘʚʜʷʢʠ  ʪʘʢʠʤ 

ʦʩʦʙʣʠʚʦʩʪʷʤ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟôʷʚʠʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ ʦʭʦʧʠʪʠ 

ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʚ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ. ʅʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʙʫʣʠ 

ʦʨʛʘʥʽʟʦʚʘʥʽ ʤʘʡʩʪʝʨ-ʢʣʘʩʠ ʚ ʥʘʡʙʽʣʴʰ ʣʶʜʥʠʭ ʤʽʩʮʷʭ, ʪʘʢʠʭ ʷʢ ʧʘʨʢʦʚʽ ʟʦʥʠ, 

ʜʠʪʷʯʽ ʤʘʡʜʘʥʯʠʢʠ. ʆʛʦʣʦʰʝʥʥʷ ʧʨʦ ʟʘʧʣʘʥʦʚʘʥʽ ʟʘʭʦʜʠ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʥʘ 

ʩʘʡʪʘʭ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ɾʠʪʦʤʠʨʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ, ɼʝʧʘʨʪʘʤʝʥʪʫ ʦʩʚʽʪʠ, 

ʧʦʰʠʨʶʚʘʣʠʩʴ ʚ ʙʘʪʴʢʽʚʩʴʢʠʭ ʯʘʪʘʭ. 
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ʎʽ ʢʦʨʦʪʢʦʪʨʠʚʘʣʽ ʟʘʭʦʜʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʱʦʜʦ ʥʘʙʦʨʫ ʜʽʪʝʡ ʚ ʥʘʚʯʘʣʴʥʽ ʛʨʫʧʠ ʧʽʜ ʯʘʩ ʣʽʪʥʽʭ ʪʘ ʦʩʽʥʥʽʭ ʢʘʥʽʢʫʣ. ʊʘʢʽ 

ʟʘʭʦʜʠ, ʷʢ ʤʘʡʩʪʝʨ-ʢʣʘʩʠ, ʚʠʩʪʘʚʢʠ, ʤʘʡʩʪʝʨʥʽ, ʧʦʢʘʟʦʚʽ ʚʠʩʪʫʧʠ ʛʫʨʪʢʽʚ 

ʩʧʦʨʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʦʣʫʯʠʪʠʩʷ ʥʝ ʣʠʰʝ ʜʽʪʷʤ, ʘ 

ʡ ʙʘʪʴʢʘʤ, ʜʨʫʟʷʤ, ʽʥʰʠʤ ʟʘʮʽʢʘʚʣʝʥʠʤ ʦʩʦʙʘʤ. ʇʽʜ ʯʘʩ ʫʯʘʩʪʽ ʜʠʪʠʥʘ ʤʦʞʝ 

ʩʧʨʦʙʫʚʘʪʠ ʩʝʙʝ ʚ ʦʧʘʥʫʚʘʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʽʢʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʨʦʙʫ ʪʘ ʫ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʘʪʠ ʫ ʷʢʦʩʪʽ ʩʫʚʝʥʽʨʘ ʚʠʛʦʪʦʚʣʝʥʫ ʧʦʨʦʙʢʫ.  ɺʩʝ ʮʝ 

ʩʪʚʦʨʶʻ ʥʝʚʠʤʫʰʝʥʫ ʧʦʟʠʪʠʚʥʦ ʥʘʣʘʰʪʦʚʘʥʫ ʘʪʤʦʩʬʝʨʫ, ʧʽʜ ʯʘʩ ʷʢʦʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʙʫʪʪʷ ʫʯʘʩʥʠʢʘʤʠ ʧʝʨʚʠʥʥʠʭ ʽʥʞʝʥʝʨʥʠʭ, ʪʝʭʥʽʯʥʠʭ, 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʪʘ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʥʘʚʠʯʦʢ. 

ɿʛʦʜʦʤ ʟʘʧʠʪʠ ʥʘ ʧʦʜʽʙʥʽ ʟʘʭʦʜʠ ʧʦʯʘʣʠ ʥʘʜʭʦʜʠʪʠ ʟ ʨʽʟʥʠʭ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ. ʉʴʦʛʦʜʥʽ ʪʘʢʽ ʢʦʨʦʪʢʦʪʨʠʚʘʣʽ ʟʘʭʦʜʠ ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ 

ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʮʝʥʪʨʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 

ʧʨʦʚʦʜʷʪʴ ʜʣʷ ʜʽʪʝʡ ʟʘʢʣʘʜʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʶʪʴ ʪʝʤʘʪʠʯʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʝʤʽʥʘʨʠ ʜʣʷ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʤʽʩʪʘ ɾʠʪʦʤʠʨʘ, ʷʢʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ 

ʙʘʟʽ ɾʄʎʅʊʊʋʄ.  

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʪʘʢʽ ʢʦʨʦʪʢʦʪʨʠʚʘʣʽ ʟʘʭʦʜʠ ʧʦʢʘʟʫʶʪʴ ʩʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘ ʧʦʯʘʪʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʚʦʥʠ ʻ ʜʫʞʝ ʜʦʨʝʯʥʠʤʠ ʜʣʷ 

ʜʦʧʦʤʦʛʠ ʢʝʨʽʚʥʠʢʘʤ ʛʫʨʪʢʽʚ ʟ ʢʦʤʧʣʝʢʪʘʮʽʻʶ ʥʘʚʯʘʣʴʥʠʭ ʛʨʫʧ. ʇʨʦʪʷʛʦʤ 

ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʧʦʧʫʣʷʨʠʟʫʚʘʪʠ ʨʦʙʦʪʫ, ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʩʬʦʨʤʦʚʘʥʠʡ ʽʤʽʜʞ ʩʫʯʘʩʥʦʛʦ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ 

ʚʽʜʽʛʨʘʶʪʴ ʟʘʭʦʜʠ ʟ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʟ ʧʝʜʘʛʦʛʽʯʥʦʶ ʩʧʽʣʴʥʦʪʦʶ ʤʽʩʪʘ, ʦʙʣʘʩʪʽ, 

ʋʢʨʘʾʥʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʦʪʢʦʪʨʠʚʘʣʠʭ ʟʘʭʦʜʽʚ ʟ 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ STEM, ʧʣʘʥ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʘʩʦʚʦʾ ʨʦʙʦʪʠ ɾʄʎʅʊʊʋʄ ʱʦʨʽʯʥʦ 

ʥʘʩʠʯʝʥʠʡ ʥʠʟʢʦʶ ʤʘʡʩʪʝʨ-ʢʣʘʩʽʚ, ʪʝʤʘʪʠʯʥʠʭ ʤʘʡʩʪʝʨʝʥʴ ʷʢ ʚ ʢʘʥʽʢʫʣʷʨʥʠʡ 

ʧʝʨʽʦʜ ʪʘʢ ʽ ʧʨʦʪʷʛʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ. ɼʝʷʢʽ ʜʽʪʠ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ, ʘʢʪʠʚʽʟʫʶʪʴ ʚʣʘʩʥʝ ʽʥʞʝʥʝʨʥʝ ʤʠʩʣʝʥʥʷ, 

ʮʽʢʘʚʣʷʪʴʩʷ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʨʽʟʥʠʭ ʚʠʨʦʙʽʚ, ʚʽʜʨʘʟʫ ʚʠʷʚʣʷʶʪʴ ʙʘʞʘʥʥʷ 



12 
 

ʥʘʚʯʘʪʠʩʷ. ʈʝʰʪʘ ʫʯʘʩʥʠʢʽʚ ʪʘʢʠʭ ʟʘʭʦʜʽʚ, ʬʦʨʤʫʶʪʴ ʜʣʷ ʩʝʙʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʥʘʚʠʯʦʢ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ɺʽʜʪʘʢ, ʮʷ 

ʬʦʨʤʘ ʨʦʙʦʪʠ, ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ, ʷʢ ʚ ʢʦʥʪʝʢʩʪʽ ʧʦʧʫʣʷʨʠʟʘʮʽʾ STEM-ʦʩʚʽʪʠ, 

ʪʘʢ ʽ ʜʣʷ ʧʦʯʘʪʢʦʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ʃʠʩʪ ɯʄɿʆ ʚʽʜ 12.08.2024 ˉ 21/08-1242 ñʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʫ 

2024/2025 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽò. 
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ɽʣʝʤʝʥʪʠ  STEM- ʥʘʚʯʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ 

ʄʘʨʽʷ ʗʨʦʚʘ-ɹʦʨʦʚʠʢ, ʚʯʠʪʝʣʴ ʙʽʦʣʦʛʽʾ ʅʦʚʦʛʫʡʚʠʥʩʴʢʦʛʦ ʣʽʮʝʶ ʽʤʝʥʽ ʉ. ʇʨʦʮʠʢʘ, 
ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʧʝʮʽʘʣʽʩʪ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ, ʩʪʘʨʰʠʡ ʚʯʠʪʝʣʴ 

 

                                               ʇʝʨʝʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ï ʮʝ ʥʝ ʥʘʚʯʘʥʥʷ.  

ʅʘʩʘʤʧʝʨʝʜ ʪʨʝʙʘ ʥʘʤʘʛʘʪʠʩʷ ʜʦʚʝʩʪʠ ʜʦ ʪʦʛʦ,  

                                                ʱʦʙ ʢʦʞʥʠʡ ʩʘʤ ʜʫʤʘʚ ʪʘ ʨʦʙʠʚ ʫʩʝ ʩʘʤ 

ʂʘʨʪʝʨ ɺʫʜʩʦʥ 

     ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʧʝʨʝʞʠʚʘʻ ʟʥʘʯʥʽ ʟʤʽʥʠ, ʜʝ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʤʽʩʮʝʤ ʽʥʪʝʛʨʦʚʘʥʠʤ ʤʦʜʝʣʷʤ ʥʘʚʯʘʥʥʷ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʨʦʟʚʠʪʦʢ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʻ STEM-ʦʩʚʽʪʘ, ʷʢʘ ʦʙ'ʻʜʥʫʻ 

ʚʠʚʯʝʥʥʷ ʯʦʪʠʨʴʦʭ ʢʣʶʯʦʚʠʭ ʜʠʩʮʠʧʣʽʥ: **S**cience (ʥʘʫʢʘ), **T**echnology 

(ʪʝʭʥʦʣʦʛʽʾ), **E**engineering (ʽʥʞʝʥʝʨʽʷ) ʽ ** ʄ**ʤʘʪʝʤʘʪʠʢʘ (ʤʘʪʝʤʘʪʠʢʘ).   

     ʉʴʦʛʦʜʥʽ ʩʚʽʪ ʘʢʪʠʚʥʦ ʽ ʥʝʚʧʠʥʥʦ ʨʫʭʘʻʪʴʩʷ ʚʧʝʨʝʜ. ɿôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ 

ʧʨʦʬʝʩʽʾ, ʘ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʠ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʟʥʘʥʴ.  

ʅʝʟʘʧʝʨʝʯʥʦʶ ʻ ʽʩʪʠʥʘ, ʱʦ ʩʫʯʘʩʥʽ ʤʦʣʦʜʽ ʣʶʜʠ ʧʨʠ ʚʠʙʦʨʽ ʧʨʦʬʝʩʽʾ ʧʦʚʠʥʥʽ 

ʚʤʽʣʦ ʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ  ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʞʠʚʝ ʫ 21-ʤʫ ʩʪʦʣʽʪʪʽ 

- ʮʝ ʥʘʙʽʨ ʟʜʽʙʥʦʩʪʝʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʫʯʥʷʤ ʜʣʷ ʫʩʧʽʭʫ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ 

ʛʣʦʙʘʣʽʟʦʚʘʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʚʽʪʫ. ʉʝʨʝʜ ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʥʘʚʠʯʦʢ ï ʮʝ ʪʚʦʨʯʽʩʪʴ ʽ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ,  ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʽ ʚʤʽʥʥʷ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ ʪʘ ʥʘʚʠʯʢʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʦʱʦ.   

    ʆʪʞʝ, ʩʫʯʘʩʥʠʤ ʜʽʪʷʤ ʥʝ ʟʘʚʞʜʠ ʢʦʨʠʩʥʽ ʚʫʟʴʢʽ ʪʘ ʩʪʘʥʜʘʨʪʥʽ ʟʥʘʥʥʷ, 

ʥʫʜʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ɺʩʝ ʯʘʩʪʽʰʝ ʙʘʪʴʢʠ ʮʽʢʘʚʣʷʪʴʩʷ, ʱʦ ʪʘʢʝ ʉʊɽʄ-

ʦʩʚʽʪʘ . ʋʥʽʢʘʣʴʥʘ ʦʩʚʽʪʥʷ ʤʝʪʦʜʠʢʘ STEM (STEAM) ð ʥʦʚʘʪʦʨʩʴʢʠʡ ʤʝʪʦʜ 

ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ. ɺʽʥ ʟʜʘʪʥʠʡ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʟʘʩʪʘʨʽʣʫ ʤʦʜʝʣʴ ʦʩʚʽʪʠ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʚʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʘʭ. 

ʉʴʦʛʦʜʥʽ ʫ ʚʠʢʣʘʜʘʥʥʽ ʙʽʦʣʦʛʽʾ ʽʩʥʫʻ ʮʽʣʠʡ ʨʷʜ ʧʨʦʙʣʝʤ: ʚʘʞʢʠʡ ʚʠʢʣʘʜ 

ʤʘʪʝʨʽʘʣʫ, ʧʝʨʝʥʘʩʠʯʝʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʥʷʪʪʷʤʠ ʡ ʪʝʨʤʽʥʦʣʦʛʽʻʶ, 

ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʚʽʜʚʝʜʝʥʦʛʦ ʥʘ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʨʦʙʽʪ. ʇʽʟʥʘʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʪʠʩʴ, ʷʢʱʦ ʚʯʠʪʝʣʴ 
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ʘʢʪʠʚʥʦ ʡ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʧʨʘʮʶʻ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʡ ʨʦʟʚʠʚʘʪʠ ʢʨʝʘʪʠʚʥʫ ʤʠʩʣʷʯʫ 

ʦʩʦʙʠʩʪʽʩʪʴ, ʷʢʘ ʟʤʦʞʝ ʨʦʟʚôʷʟʘʪʠ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʞʠʪʪʽ ʢʦʞʥʦʾ 

ʣʶʜʠʥʠ. ʉʘʤʝ ʪʦʤʫ, ʥʘ ʩʚʦʾʭ ʫʨʦʢʘʭ ʪʘ ʚ ʧʦʟʘʢʣʘʩʥʽʡ ʨʦʙʦʪʽ ʥʘʤʘʛʘʶʩʴ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ STEM - ʝʣʝʤʝʥʪʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ STEM ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ 

ʜʠʥʘʤʽʯʥʝ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʝ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʚʯʘʥʥʷ, ʷʢʝ 

ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʩʫʯʘʩʥʠʭ ʫʯʥʽʚ.  ʄʝʪʘ STEM-ʥʘʚʯʘʥʥʷ ð ʚʯʠʪʠ 

ʫʯʥʽʚ ʟʥʘʥʥʷʤ ʥʘ ʧʨʘʢʪʠʮʽ, ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʤʠʩʣʠʪʠ ʢʨʠʪʠʯʥʦ ʪʘ ʪʚʦʨʯʦ, 

ʨʦʟʚ'ʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʽ ʚʯʠʪʠʩʷ ʥʘ ʚʣʘʩʥʠʭ ʧʦʤʠʣʢʘʭ.  

ʅʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʤʝʪʦʜʠ STEM ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʙʠʪʠ ʚʠʚʯʝʥʥʷ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʪʘ ʮʽʢʘʚʠʤʠ. ɯʥʪʝʛʨʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʰʠʭ ʥʘʫʢ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʙʽʦʣʦʛʽʯʥʽ ʷʚʠʱʘ ʪʘ 

ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʽʟ   ʱʦʜʝʥʥʠʤ ʞʠʪʪʷʤ. 

ɿʘʣʫʯʝʥʥʷ ʚ STEM ʤʦʞʝ ʧʽʜʪʨʠʤʘʪʠ ʥʝ ʣʠʰʝ ʨʦʟʚʠʪʦʢ ʢʨʝʘʪʠʚʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʘ ʡ ʩʧʨʠʷʪʠ ʢʨʘʱʽʡ 

ʩʦʮʽʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʪʦʤʫ ʱʦ ʨʦʟʚʠʚʘʻ ʪʘʢʽ ʥʘʚʠʯʢʠ, ʷʢ: ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, 

ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ, ʪʚʦʨʯʽʩʪʴ. ʆʜʥʽʻʶ ʟ ʬʦʨʤ STEM-ʥʘʚʯʘʥʥʷ ʻ ʫʨʦʢʠ, ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʽ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʚ 

ʫʯʥʽʚ ʮʽʣʽʩʥʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʧʠʪʘʥʴ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʘ ʫʨʦʮʽ. 

  STEM-ʦʩʚʽʪʘ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʷʢ ʫʯʥʽʚ, ʪʘʢ ʽ 

ʚʯʠʪʝʣʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ STEM-ʧʽʜʭʦʜʽʚ ʫ ʥʘʚʯʘʥʥʽ ʙʽʦʣʦʛʽʾ ʥʝ ʪʽʣʴʢʠ ʨʦʙʠʪʴ 

ʫʨʦʢʠ ʮʽʢʘʚʠʤʠ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʤʠ, ʘʣʝ ʡ ʜʦʟʚʦʣʷʻ ʧʽʜʛʦʪʫʚʘʪʠ ʫʯʥʽʚ ʜʦ ʤʘʡʙʫʪʥʽʭ 

ʚʠʢʣʠʢʽʚ.  

  ɼʣʷ  ʩʝʙʝ, ʷʢ ʚʯʠʪʝʣʷ ʙʽʦʣʦʛʽʾ, ʷ ʚʠʟʥʘʯʠʣʘ ʥʘʩʪʫʧʥʽ ʢʣʶʯʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʪʘ ʧʝʨʝʚʘʛʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM ʩʘʤʝ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ.  

1. ʌʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ. ɿʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʥʘʫʢʠ, 

ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʫʯʥʽ ʥʘʚʯʘʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʙʽʦʣʦʛʽʷ ʷʢ ʪʘʢʽʡ, 

ʘʣʝ ʡ ʚʯʘʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʟʘʚʜʘʥʥʷ. ʎʝ ʜʦʜʘʪʢʦʚʦ 
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ʬʦʨʤʫʻ ʪʘʢʽ ʚʘʞʣʠʚʽ ʥʘʚʠʯʢʠ ʷʢ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʣʦʛʽʢʘ, ʘʥʘʣʽʟ ʪʘ ʩʠʥʪʝʟ 

ʽʥʬʦʨʤʘʮʽʾ, ʢʨʝʘʪʠʚʥʽʩʪʴ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ. ʋʯʥʽ ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʽʜʛʦʪʦʚʣʝʥʠʤʠ 

ʜʦ ʨʝʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ ʽ ʟʘʚʜʘʥʴ ʤʘʡʙʫʪʥʴʦʛʦ. 

2. ʇʨʘʢʪʠʯʥʽʩʪʴ ʫʨʦʢʽʚ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ 

ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʪʘ ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʨʝʘʣʴʥʽ ʚʠʢʣʠʢʠ.   

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʥʝ ʪʽʣʴʢʠ 

ʟʘʩʚʦʾʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʘʣʝ ʡ ʟʘʩʪʦʩʫʚʘʪʠ ʾʭ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʨʦʟʚʠʚʘʶʯʠ 

ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʷʢʽ ʙʫʜʫʪʴ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʫʩʧʽʰʥʦʾ ʢʘʨôʻʨʠ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ. 

3. ɼʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ. ɿʘʚʜʷʢʠ STEM-ʥʘʚʯʘʥʥʶ ʫʯʥʽ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʡʤʘʪʠʩʷ ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʨʦʙʦʪʦʶ, ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ 

ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʘ ʪʘʢʦʞ ʧʨʘʮʶʚʘʪʠ ʚ 

ʢʦʤʘʥʜʽ, ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʥʘʫʢʦʚʽ ʧʨʦʙʣʝʤʠ. ʎʝ ʥʝ ʣʠʰʝ ʜʘʻ ʟʥʘʥʥʷ ʟ ʙʽʦʣʦʛʽʾ, 

ʘʣʝ ʡ ʨʦʟʚʠʚʘʻ ʥʘʚʠʯʢʠ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ, ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

4. ɯʥʪʝʛʨʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ. 

 ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ ʜʦʟʚʦʣʷʻ ʥʘʚʯʘʪʠ ʪʘ ʨʦʟʚʠʚʘʪʠ ʩʫʯʘʩʥʫ ʜʠʪʠʥʫ ʷʢ 

ʦʩʦʙʠʩʪʽʩʪʴ. ɺʦʥʘ ʩʘʤʦʩʪʽʡʥʦ ʩʪʚʦʨʶʻ ʢʘʨʪʠʥʫ ʩʚʽʪʫ, ʫ ʥʝʾ ʰʚʠʜʰʝ ʟôʷʚʣʷʶʪʴʩʷ 

ʞʠʪʪʻʩʪʚʝʨʜʥʽ ʧʦʟʠʮʽʾ, ʮʽʥʥʦʩʪʽ. ɺʦʥʘ ʚʤʽʻ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʾ ʧʨʘʢʪʠʯʥʦ. ʅʘʜʘʣʽ ʮʝ ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʰʝ ʚʠʟʥʘʯʠʪʠʩʷ ʽʟ 

ʧʨʦʬʝʩʽʻʶ, ʣʝʛʰʝ ʦʩʚʦʾʪʠ ʦʙʨʘʥʠʡ ʥʘʧʨʷʤʦʢ ʨʦʙʦʪʠ. 

STEM-ʧʽʜʭʽʜ ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʮʽʢʘʚʠʤ ʪʘ ʜʠʥʘʤʽʯʥʠʤ, ʫʯʥʽ ʙʘʯʘʪʴ 

ʨʝʘʣʴʥʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʦʾʭ ʟʥʘʥʴ.  

  ʅʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ   STEM-ʘʢʪʠʚʥʦʩʪʝʡ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ï ʮʝ   ʝʬʝʢʪʠʚʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʝʣʝʤʝʥʪʽʚ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

STEM-ʝʣʝʤʝʥʪʽʚ ʚ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʦʧʨʘʮʴʦʚʫʶʯʠ ʢʘʣʝʥʜʘʨʥʦ-ʪʝʤʘʪʠʯʥʽ 

ʧʣʘʥʠ,  ʚʨʘʭʦʚʫʶ  ʦʜʠʥ ʽʟ  ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ï ʮʝ ʽʥʪʝʛʨʘʮʽʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ 

ʟʚôʷʟʢʽʚ: ʥʘ ʷʢʦʤʫ ʝʪʘʧʽ, ʫ ʷʢʽʡ ʪʝʤʽ ʤʠ ʟ ʫʯʥʷʤʠ ʤʦʞʝʤʦ   ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʻʜʥʘʥʥʷ 

ʢʽʣʴʢʦʭ ʜʠʩʮʠʧʣʽʥ. ɸʜʞʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʛʘʨʤʦʥʽʡʥʫ ʽʥʪʝʛʨʘʮʽʶ ʟʥʘʥʴ ʽʟ 

ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ: ʙʽʦʣʦʛʽʷ ï 
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ʤʘʪʝʤʘʪʠʢʘ.  ʅʘ ʪʘʢʠʭ ʫʨʦʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ 

ʦʭʦʧʣʶʶʪʴ ʫʩʽ ʢʦʤʧʦʥʝʥʪʠ STEM (ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʷ). ʆʩʴ ʢʽʣʴʢʘ 

ʧʨʠʢʣʘʜʽʚ:  

       1. çʄʦʜʝʣʶʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤè. ʋʯʥʽ   ʩʪʚʦʨʶʚʘʣʠ ʤʦʜʝʣʽ ʝʢʦʩʠʩʪʝʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʬʽʟʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʘʢʚʘʨʽʫʤʽʚ), ʜʝ ʫʯʥʽ ʢʦʥʪʨʦʣʶʚʘʣʠ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʜʦʜʘʪʢʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

(ʨʦʩʣʠʥʘʤʠ, ʪʚʘʨʠʥʘʤʠ, ʙʘʢʪʝʨʽʷʤʠ). ʎʝ ʜʦʟʚʦʣʠʣʦ ʟʨʦʟʫʤʽʪʠ ʙʘʣʘʥʩ ʙʘʣʘʥʩʫ ʚ 

ʝʢʦʩʠʩʪʝʤʘʭ ʽ ʨʦʣʴ ʢʦʞʥʦʛʦ ʚ ʧʽʜʪʨʠʤʮʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ.  

       2. çɿʘʛʘʜʢʘ ʢʣʽʪʠʥʠè. ɺʠʚʯʘʶʯʠ ʛʝʥʝʪʠʢʫ, ʫʯʥʽ   ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʘʪʝʤʘʪʠʯʥʝ ʦʙʯʠʩʣʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʫʩʧʘʜʢʫʚʘʥʥʷ ʧʝʚʥʠʭ 

ʦʟʥʘʢ, ʘ ʪʘʢʦʞ -  ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʫ ʢʣʽʪʠʥʘʭ. 

    3.  ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʪʝʤ ʟ ʙʽʦʣʦʛʽʾ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʦʮʽʥʢʠ ʧʦʧʫʣʷʮʽʾ ʪʚʘʨʠʥ ʘʙʦ ʘʥʘʣʽʟʫ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ.  

ʆʪʞʝ, ʨʝʘʣʽʟʫʚʘʪʠ ʥʘʩʢʨʽʟʥʽ ʣʽʥʽʾ ʧʨʠ ʚʠʚʯʝʥʥʽ ʙʽʦʣʦʛʽʾ ʯʝʨʝʟ STEM- 

ʪʝʭʥʦʣʦʛʽʶ ʤʦʞʥʘ ʪʘʢʠʤ ʯʠʥʦʤ: 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʚʽʜʢʨʠʪʽ ʦʩʚʽʪʥʽ ʽʥʪʝʨʥʝʪ ï ʨʝʩʫʨʩʠ ʻ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ 

ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ 

ʤʦʣʦʜʽ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʤʦʞʣʠʚʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʜʽʪʝʡ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʧʦʪʨʝʙʘʤʠ, ʘ ʪʘʢʦʞ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ 

(ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʦʚʘ ʨʦʙʦʪʘ, ʬʨʦʥʪʘʣʴʥʘ ʨʦʙʦʪʘ,ʧʨʦʝʢʪʥʘ 

ʜʽʷʣʴʥʽʩʪʴ). 

 ʆʩʚʽʪʥʽ ʩʘʡʪʠ ʨʦʙʣʷʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʦʩʪʫʧʥʠʤʠ, ʘ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʪʚʦʨʯʠʤ. ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʠʭ ʦʩʚʽʪʥʽʭ ʽʥʪʝʨʥʝʪ ï 

ʨʝʩʫʨʩʽʚ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʩʪʚʦʨʶʻ ʧʦʟʠʪʠʚʥʫ ʤʦʪʠʚʘʮʽʶ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʫʯʥʷʤʠ 

STEM ʜʠʩʮʠʧʣʽʥʘʤʠ, ʘ ʟ ʽʥʰʦʛʦ ï ʩʧʨʠʷʻ ʢʦʣʝʢʪʠʚʥʽʡ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʩʽʭ 

ʩʫʙôʻʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʜʠʥ ʽʟ ʧʨʠʢʣʘʜʽʚ - ʤʝʪʦʜ çɹʫʢʪʨʝʡʣʝʨè: ʎʝ ʚʽʜʝʦʨʦʣʠʢ, ʟʘ ʜʦʧʦʤʦʛʦʶ Q-

ʢʦʜʫ, ʪʨʠʚʘʣʽʩʪʶ ʟʘʟʚʠʯʘʡ 2-5 ʭʚ., ʱʦ ʨʦʟʧʦʚʽʜʘʻ ʧʨʦ ʷʢʠʡʩʴ ʦʙ'ʻʢʪ ʯʠ ʷʚʠʱʝ, ʘʙʦ 

ʧʨʦ  ʧʦʚʝʜʽʥʢʫ, ʙʫʜʦʚʫ ʪʘ ʬʫʥʢʮʽʶ ʦʙ'ʻʢʪʘ. 
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ɼʨʫʛʠʡ ʧʨʠʢʣʘʜ: ɺʧʨʘʚʘ çʂʘʧʝʣʶʰʥʘ ʜʠʩʢʫʩʽʷ çʟʘè ʽ çʧʨʦʪʠè 

ɼʦʩʠʪʴ ʧʨʦʩʪʘ ʽ ʮʽʢʘʚʘ ʜʣʷ ʫʯʥʽʚ, 

ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʷʢʦʾ ʧʨʘʢʪʠʯʥʦ 

ʢʦʞʝʥ ʫʯʝʥʴ ʟʘ ʜʦʩʠʪʴ ʢʦʨʦʪʢʠʡ ʯʘʩ 

ʧʦʚʠʥʝʥ ʚʠʩʣʦʚʠʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ ʟ 

ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʨʦʙʣʝʤʠ. ʇʨʠ ʮʴʦʤʫ 

ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʙʝʟʣʽʯ ʮʽʢʘʚʠʭ ʜʣʷ 

ʫʯʥʽʚ ʧʠʪʘʥʴ, ʥʘ ʷʢʠʭ ʟʘʢʨʽʧʣʝʥʽ ʩʣʦʚʘ 

çʟʘè ʽ çʧʨʦʪʠè ʽ ʜʦʟʚʦʣʠʪʠ ʢʦʞʥʦʤʫ 

ʙʘʞʘʶʯʦʤʫ ʚʠʩʣʦʚʠʪʠʩʷ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɽʨʠʪʨʦʮʠʪʠ. 

ʇʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽè ʫʯʥʽ ʚʠʩʣʦʚʣʶʶʪʴ ʜʫʤʢʠ ʱʦʜʦ ʩʫʤʽʩʥʦʩʪʽ ʛʨʫʧ ʢʨʦʚʽ. ɸ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ ʥʝʨʚʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽ ʟôʷʩʦʚʫʶʪʴ, ʯʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʣʶʜʠʥʘ ʥʘʨʦʜʞʫʻʪʴʩʷ ʪʘʣʘʥʦʚʠʪʦʶ? ʎʝʡ ʤʝʪʦʜ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ 

ʢʦʞʥʦʤʫ ʫʨʦʮʽ ʙʽʦʣʦʛʽʾ ʪʘ ʧʽʟʥʘʻʤʦ ʧʨʠʨʦʜʫ. 

ɿʜʽʡʩʥʝʥʥʷ ʧʝʨʝʭʦʜʫ ʜʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ ʤʦʜʝʣʽ ʥʘʚʯʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʝʨʝʜʙʘʯʘʻ: - ʟʘʧʨʦʚʘʜʞʝʥʥʷ STEM 

ʽʥʥʦʚʘʮʽʡʥʠʭ, ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʢʝʡʩ-ʪʝʭʥʦʣʦʛʽʡ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʨʦʙʣʝʤʥʠʭ ʤʝʪʦʜʠʢ ʟ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʽ 

ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ɿ-ʧʦʤʽʞ ʨʦʟʤʘʾʪʪʷ ʤʝʪʦʜʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʙʽʦʣʦʛʽʾ ʯʠʥʥʝ ʤʽʩʮʝ 

ʧʦʩʽʜʘʻ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʪʘ ʦʙôʻʢʪʽʚ, ʷʢ ʦʜʠʥ ʽʟ ʬʦʨʤ STEM-

ʥʘʚʯʘʥʥʷ. ʄʦʜʝʣʴ - ʦʟʥʘʯʘʻ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʝʜʤʝʪʘ ʚ ʟʤʝʥʰʝʥʦʤʫ ʘʙʦ 

ʟʙʽʣʴʰʝʥʦʤʫ ʚʠʛʣʷʜʽ, ʩʭʝʤʫ, ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʦʧʠʩ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʷʚʠʱʘ ʘʙʦ 

ʧʨʦʮʝʩʫ ʚ ʧʨʠʨʦʜʽ ʡ ʩʫʩʧʽʣʴʩʪʚʽ. ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʫʯʥʽ çʧʨʦʧʫʩʢʘʶʪʴè ʯʝʨʝʟ 

ʩʝʙʝ ʽʥʬʦʨʤʘʮʽʶ, ʘʥʘʣʽʟʫʶʪʴ, ʫʟʘʛʘʣʴʥʶʶʪʴ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚ'ʷʟʢʠ ʡ ʫʪʽʣʶʶʪʴ ʫ ʤʦʜʝʣʴ. 
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ʅʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝ ʜʫʞʝ ʧʦʰʠʨʝʥʠʡ, ʘʣʝ ʷ ʥʘʤʘʛʘʶʩʴ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʡʦʛʦ, ʪʦʤʫ ʱʦ ʮʝ ʜʽʡʩʥʦ ʮʽʢʘʚʦ ʽ ʜʽʪʷʤ ʪʘʢʽ ʫʨʦʢʠ ʙʽʣʴʰʝ 

ʧʦʜʦʙʘʶʪʴʩʷ. ɯ ʮʝ ʟʨʦʟʫʤʽʣʦ, ʘʜʞʝ ʟʤʦʜʝʣʶʚʘʪʠ ʙʽʦʣʦʛʽʯʥʠʡ ʦʙôʻʢʪ ʘʙʦ ʷʚʠʱʝ ï 

ʟʘʚʜʘʥʥʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʝ. ʅʘ ʩʚʦʾʭ ʫʨʦʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶ ʨʽʟʥʽ ʚʠʜʠ 

ʤʦʜʝʣʶʚʘʥʥʷ: ʪʝʢʩʪʦʚʝ, ʛʨʘʬʽʯʥʝ, ʽʥʬʦʨʤʘʮʽʡʥʝ, ʢʦʤʧôʶʪʝʨʥʝ ʪʘ ʧʨʘʢʪʠʯʥʝ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʛʝʥʝʪʠʢʠ. ʎʝ ʧʨʠʢʣʘʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ: ñʄʦʷ ʤʘʡʙʫʪʥʷ ʜʠʪʠʥʘò 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʫʯʥʽʚ: ɿʥʘʶʯʠ ʛʝʥʝʪʠʯʥʽ ʟʘʢʦʥʠ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʧʨʦʙʫʡʪʝ 

ʟʤʦʜʝʣʶʚʘʪʠ ʬʝʥʦʪʠʧ ʩʚʦʻʾ ʤʘʡʙʫʪʥʴʦʾ ʜʠʪʠʥʠ, ʚʨʘʭʦʚʫʶʯʠ ʩʚʽʡ ʬʝʥʦʪʠʧ ʽ 

ʇʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ. 

 

 

ʇʨʝʜʤʝʪʥʽ ʤʦʜʝʣʽ ʚʽʜʪʚʦʨʶʶʪʴ ʛʝʦʤʝʪʨʠʯʥʽ, ʬʽʟʠʯʥʽ ʪʘ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʙ'ʻʢʪʽʚ ʫ ʤʘʪʝʨʽʘʣʴʥʽʡ ʬʦʨʤʽ (ʘʥʘʪʦʤʽʯʥʽ ʤʫʣʷʞʽ, ʤʦʜʝʣʽ ʢʣʽʪʠʥ, ʘʪʦʤʽʚ ʽ ʽʥ.). 

ʄʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʪʘʢʦʛʦ ʜʽʻʚʦʛʦ ʦʚʦʣʦʜʽʥʥʷ ʧʨʝʜʤʝʪʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʫ 

ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʙʽʦʣʦʛʽʾ ʯʠʤʘʣʦ. 

ʅʘ ʩʚʦʾʭ ʫʨʦʢʘʭ ʤʠ ʽʟ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ: 

ʧʣʘʩʪʠʣʽʥ, ʢʦʣʴʦʨʦʚʠʡ ʧʘʧʽʨ, ʢʘʨʪʦʥ, ʢʣʝʡ, ʤʽʢʨʦʩʢʦʧ, ʦʣʽʚʮʽ, ʬʘʨʙʠ, 

ʦʜʥʦʨʘʟʦʚʠʡ ʧʦʩʫʜ, ʢʫʣʴʢʠ ʧʦʚʽʪʨʷʥʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʫʯʥʷʤ ʚʪʽʣʶʚʘʪʠ ʩʚʦʾ ʤʦʜʝʣʽ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʂʣʽʪʠʥʘè  ʧʨʦʚʦʜʞʫ ʟʘʥʷʪʪʷ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ 

ʽ ʪʚʘʨʠʥʥʦʾ ʢʣʽʪʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʠʣʽʥʫ. ʎʝʡ ʧʨʠʡʦʤ ʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʫ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ, ʪʘʢ ̔  ʚ ʷʢʦʩʪʽ ʪʚʦʨʯʦʛʦ ʜʦʤʘʰʥʴʦʛʦ 

ʟʘʚʜʘʥʥʷ. ɺʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʤʦʜʝʣʽ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʥʘʷʚʥʽʩʪʴ ʫ ʥʽʡ 

ʪʚʦʨʯʦʾ ʬʘʥʪʘʟʽʾ. ʇʦʜʽʙʥʽ ʟʘʚʜʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶ ʽ ʥʘ ʽʥʰʠʭ ʫʨʦʢʘʭ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʣʘʩʪʠʣʽʥʫ ʥʘ ʫʨʦʢʘʭ ʟ ʤʦʜʝʣʶʚʘʥʥʷʤ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʥʝ 

ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤ ʩʧʨʠʡʥʷʪʪʷ. ʅʘʡʛʦʣʦʚʥʽʰʠʤ ʫ ʮʽʡ ʨʦʙʦʪʽ ʚʠʷʚʠʣʦʩʷ ʜʠʪʷʯʝ 

ʚʽʜʢʨʠʪʪʷ, ʱʦ ʙʫʜʴ-ʷʢʘ ʜʽʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥʠ ʬʦʨʤʠ ʽ ʩʪʨʫʢʪʫʨʠ ʦʙ'ʻʢʪʘ; ʽ 

ʆʟʥʘʢʠ 

(ʬʝʥʦʪʠ

ʧ) 

ʄʽʡ  ʪʘʪʦ ʄʦʷ  ʤʘʪʠ ʗ ʋʷʚʥʝ 

ʧʦʜʨʫʞʞʷ 

ʄʘʡʙʫʪʥʷ 

ʜʠʪʠʥʘ 
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ʪʝ, ʱʦ ʙʫʜʴ-ʷʢʝ ʩʣʦʚʝʩʥʝ ʧʦʷʩʥʝʥʥʷ ʤʦʞʥʘ ʜʦʚʝʩʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʦʜʝʣʽ. ʇʽʩʣʷ 

çʧʣʘʩʪʠʣʽʥʦʚʠʭè ʨʦʙʽʪ ʢʨʘʱʝ ʩʧʨʠʡʤʘʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʽ ʤʦʜʝʣʽ, ʪʝʦʨʝʪʠʯʥʠʡ 

ʤʘʪʝʨʽʘʣ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʢʣʽʪʠʥʠ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ 

 

   

   

 

 

  

ʄʦʜʝʣʶʚʘʥʥʷ ʘʪʦʤʽʚ, ʤʦʣʝʢʫʣ ʥʘ ʫʨʦʢʘʭ ʧʽʟʥʘʻʤʦ ʧʨʠʨʦʜʫ ʚ 6 ʢʣʘʩʘʭ. 
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ʄʦʜʝʣʶʚʘʥʥʷ ʙʫʜʦʚʠ ɿʝʤʣʽ - ʉʘʤʦʨʦʙʥʽ ʚʘʛʠ ʥʘ ʫʨʦʢʘʭ ʧʽʟʥʘʻʤʦ ʧʨʠʨʦʜʫ ʫ 

5 ʢʣʘʩʘʭ 

 

 

 

 

 

 

 

 

ɺʠʛʦʪʦʚʣʝʥʥʷ çʂʚʽʪʢʘ ʧʨʘʚ ʪʘ ʦʙʦʚ'ʷʟʢʽʚè 
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ʊʝʤʘ: ʈʝʘʢʪʠʚʥʠʡ ʨʫʭ (ʧʽʟʥʘʻʤʦ ʧʨʠʨʦʜʫ 5 ʢʣʘʩ) 

STEM ð ʮʝ ʧʦʣʝ ʜʣʷ ʪʚʦʨʯʦʩʪʽ ʚʯʠʪʝʣʷ ʡ ʫʯʥʽʚ.  STEMïʦʩʚʽʪʘ ï ʮʝ ʩʧʦʩʽʙ 

ʜʦʧʦʤʦʛʪʠ ʩʫʯʘʩʥʠʤ ʜʽʪʷʤ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʩʪʘʪʠ ʥʦʚʘʪʦʨʘʤʠ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤʠ 

ʽ ʪʚʦʨʯʠʤʠ . ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ STEM-ʦʩʚʽʪʠ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʻ ʾʭ 

ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ. ʎʽʢʘʚʠʤ ʻ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ STEM-ʫʨʦʢʽʚ ʚ ʮʝʥʪʨʽ 

ʫʚʘʛʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝ ʚʯʠʪʝʣʴ, ʘ ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ. ʅʘ 

ʧʨʘʢʪʠʯʥʠʭ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʦʪʘʭ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶ STEM ʝʣʝʤʝʥʪʠ, 

ʥʘʧʨʠʢʣʘʜ:  

ʌʽʣʴʪʨʫʚʘʥʥʷ ʚʦʜʠ ʽ ʧʽʩʢʫ (ʧʽʟʥʘʻʤʦ ʧʨʠʨʦʜʫ 6 ʢʣʘʩ) 
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ʈʦʟʯʠʥʥʽʩʪʴ ʨʝʯʦʚʠʥ (ʧʽʟʥʘʻʤʦ ʧʨʠʨʦʜʫ 6 ʢʣʘʩ) 

 

      

 

ʄʘʛʥʽʪʥʽ ʷʚʠʱʘ (ʧʽʟʥʘʻʤʦ ʧʨʠʨʦʜʫ 6 ʢʣʘʩ) 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʦʙʦʪʠ ʥʘ 

ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʫ 8 ʢʣʘʩʽ  
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 ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʤʝʪʦʜʽʚ STEM-ʥʘʚʯʘʥʥʷ ʻ ʧʨʦʻʢʪʥʝ ʥʘʚʯʘʥʥʷ, ʜʝ ʫʯʥʽ 

ʧʨʘʮʶʶʪʴ ʥʘʜ ʪʨʠʚʘʣʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʘʙʦ ʩʪʚʦʨʶʶʪʴ ʧʨʦʻʢʪʠ, ʷʢʽ ʤʘʶʪʴ 

ʨʝʘʣʴʥʝ ʟʥʘʯʝʥʥʷ.  ʋʯʥʽ ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ ʜʘʥʽ, ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʧʦʪʽʤ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʚʦʾ ʚʠʩʥʦʚʢʠ ʫ ʬʦʨʤʽ 

ʧʨʝʟʝʥʪʘʮʽʡ ʘʙʦ ʟʚʽʪʽʚ.  ɿʘʦʭʦʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʫʯʘʩʪʽ ʚ ʧʨʦʻʢʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʢʦʥʢʫʨʩʘʭ ʤʦʞʝ ʩʪʠʤʫʣʶʚʘʪʠ ʾʭʥʽʡ ʽʥʪʝʨʝʩ ʜʦ ʙʽʦʣʦʛʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, 

ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʠʭ ʷʨʤʘʨʢʘʭ ʘʙʦ ʢʦʥʢʫʨʩʘʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʻʢʪʽʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʫʯʥʷʤ ʨʦʟʚʠʥʫʪʠ ʥʘʚʠʯʢʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ ʩʚʦʾʭ 

ʽʜʝʡ.   ʉʣʽʜ ʩʢʘʟʘʪʠ, ʱʦ STEM-ʦʩʚʽʪʘ ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʶʚʘʥʥʷ. 

ɿʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʩʪʽʚ ʘʢʮʝʥʪ ʚʘʨʪʦ ʨʦʙʠʪʠ ʥʘ ʧʨʦʻʢʪʥʽʡ ʨʦʙʦʪʽ, ʨʦʟʨʦʙʣʷʪʠ 

ʜʣʷ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʟʘʣʫʯʘʪʠ ʾʭ ʜʦ ʨʦʟʨʦʙʢʠ ʟʘʚʜʘʥʴ ʜʣʷ ʩʪʚʦʨʝʥʠʭ ʢʦʤʘʥʜ ʪʘ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʻʢʪʽʚ 

 ʄʦʾ ʫʯʥʽ ʻ ʩʧʽʚʘʚʪʦʨʘʤʠ ʪʘʢʠʭ ʧʨʦʻʢʪʽʚ  

ʇʨʦʻʢʪ "ɺʠʚʯʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ" 

ʇʨʦʻʢʪ "ɻʝʥʝʪʠʢʘ ʪʘ ʩʧʘʜʢʦʚʽʩʪʴ" 

 ʇʨʦʻʢʪ "ɹʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ" 

ʇʨʦʻʢʪ "ɽʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ" 

ʇʨʦʻʢʪ "ɺʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʚ ʧʨʠʨʦʜʽ" 

ʇʨʦʻʢʪ "ɹʽʦʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʚʦʜʠ" 

ʇʨʦʻʢʪ "ʉʪʚʦʨʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ" 

ʊʘʢʠʤ ʯʠʥʦʤ, STEM ʝʣʝʤʝʥʪʠ  ʚʧʨʦʚʘʜʞʫʻʤʦ ʧʽʜ ʯʘʩ ʛʫʨʪʢʦʚʦʾ ʨʦʙʦʪʠ, 

ʧʨʦʻʢʪʥʦʾ ʪʘ ʥʘʫʢʦʚʦ ï ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ. 

 

.  
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ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʟʘʩʽʙ ʨʝʘʣʽʟʘʮʽʾ STEM-ʦʩʚʽʪʠ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʯʥʦ 

ʽʥʪʝʛʨʫʚʘʪʠ ʟʥʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʘʥʥʷ 

ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʦʙʫʤʦʚʣʶʻ ʾʭ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʛʝʥʝʨʫʻ ʧʨʠ ʮʴʦʤʫ 

ʥʦʚʽ ʽʜʝʾ, ʬʦʨʤʫʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʞʠʪʪʻʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ, ʧʦʣʽʢʫʣʴʪʫʨʥʽ, 

ʤʦʚʣʝʥʥʻʚʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ, ʩʦʮʽʘʣʴʥʽ, ʧʨʘʢʪʠʯʥʽ.  

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʫʨʘʭʦʚʫʶ ʜʦʩʚʽʜ, ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ, 

ʟʜʽʙʥʦʩʪʽ ʫʯʥʽʚ, ʘ ʚʦʥʠ  ʚʠʢʦʥʫʶʪʴ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ, 

ʙʝʨʫʪʴ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʦʙʨʘʥʫ ʩʧʨʘʚʫ, ʾʾ 

ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. ʋ ʶʥʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢʽ 

ʮʽʥʥʦʩʪʽ ʷʢ ʫʷʚʘ, ʢʨʠʪʠʯʥʽʩʪʴ, ʫʤʽʥʥʷ ʧʦʨʽʚʥʶʚʘʪʠ, ʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ. ʌʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ ï ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ï 

ʧʨʦʮʝʩ ʢʨʦʧʽʪʢʠʡ, ʩʢʣʘʜʥʠʡ, ʪʨʠʚʘʣʠʡ. ɼʦʩʣʽʜʥʠʮʴʢʘ 

ʨʦʙʦʪʘ ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʷʤ ʪʘ ʫʯʥʷʤ ʧʨʦʡʪʠ ʰʢʦʣʫ 

ʜʦʩʣʽʜʥʠʮʪʚʘ, ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʩʪʚʘ, ʧʦʰʫʢʽʚ, ʥʘʚʯʠʪʠʩʷ 

ʟʘʭʠʱʘʪʠ ʩʚʦʾ ʽʜʝʾ, ʦʙʩʪʦʶʚʘʪʠ ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ, 

ʩʘʤʦʚʠʟʥʘʯʘʪʠʩʷ, ʛʦʪʫʚʘʪʠʩʷ ʜʦ ʥʘʫʢʦʚʦ ï ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ çʉʧʦʩʦʙʠ ʨʦʟʤʥʦʞʝʥʥʷ 

ʬʽʘʣʦʢè 
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ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ çʈʦʟʤʥʦʞʝʥʥʷ ʢʘʢʪʫʩʽʚ ʨʦʜʠʥʠ ʝʭʽʥʦʧʩʠʩ ʚ 

ʫʤʦʚʘʭ ʰʢʽʣʴʥʦʛʦ ʢʘʙʽʥʝʪʫ ʙʽʦʣʦʛʽʾè 

       ʑʝ ʦʜʠʥ ʧʨʠʢʣʘʜ, ʦʧʠʩ ʧʨʦʻʢʪʫ çɺʠʚʯʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠè 

      ʋʯʥʽ ʩʪʚʦʨʶʶʪʴ ʤʽʥʽʝʢʦʩʠʩʪʝʤʫ ʚ ʟʘʢʨʠʪʦʤʫ ʢʦʥʪʝʡʥʝʨʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʚʟʘʻʤʦʜʽʻʶ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʘ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʮʶ ʝʢʦʩʠʩʪʝʤʫ. ʇʨʦʻʢʪ ʜʦʧʦʤʦʞʝ ʫʯʥʷʤ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʝʢʦʣʦʛʽʾ, 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʘ ʪʘʢʦʞ ʚʘʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. 

        ʎʽʣʽ 

1. ʆʟʥʘʡʦʤʠʪʠ ʫʯʥʽʚ ʟ ʦʩʥʦʚʘʤʠ ʝʢʦʩʠʩʪʝʤʠ. 

2. ʈʦʟʚʠʥʫʪʠ ʥʘʚʠʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ. 

3. ɿʘʦʭʦʪʠʪʠ ʫʯʥʽʚ ʜʦ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ. 

4. ʅʘʚʯʠʪʠ ʫʯʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʫʢʦʚʠʡ ʤʝʪʦʜ ʫ ʧʨʘʢʪʠʮʽ. 

       ʅʝʦʙʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ 

 ʇʨʦʟʦʨʠʡ ʧʣʘʩʪʠʢʦʚʠʡ ʢʦʥʪʝʡʥʝʨ (ʥʘʧʨʠʢʣʘʜ, ʘʢʚʘʨʽʫʤ ʘʙʦ ʚʝʣʠʢʘ ʙʘʥʢʘ) 

 ˆʨʫʥʪ (ʟ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʧʦʢʫʧʥʠʡ) 

 ʈʦʩʣʠʥʠ (ʥʘʧʨʠʢʣʘʜ, ʤʦʭ, ʩʫʢʫʣʝʥʪʠ ʘʙʦ ʤʘʣʝʥʴʢʽ ʢʚʽʪʠ) 

 ʄʘʣʝʥʴʢʽ ʙʝʟʭʨʝʙʝʪʥʽ (ʥʘʧʨʠʢʣʘʜ, ʯʝʨʚ'ʷʢʠ) 

 ɺʦʜʘ 

 ɻʨʘʜʫʩʥʠʢ  

 ʇʘʧʽʨ ʽ ʦʣʽʚʝʮʴ 

 ʂʘʤʽʥʯʠʢʠ, ʛʽʣʦʯʢʠ  

 ʌʦʪʦʘʧʘʨʘʪ ʘʙʦ ʩʤʘʨʪʬʦʥ 
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      1.ʇʣʘʥʫʚʘʥʥʷ 

o ʋʯʥʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʛʨʫʧʠ. 

o ʂʦʞʥʘ ʛʨʫʧʘ ʦʙʛʦʚʦʨʶʻ ʽʜʝʾ ʱʦʜʦ ʪʦʛʦ, ʷʢʫ ʝʢʦʩʠʩʪʝʤʫ ʚʦʥʠ ʭʦʯʫʪʴ 

ʩʪʚʦʨʠʪʠ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʣʽʩʦʚʘ, ʚʦʜʥʘ ʘʙʦ ʧʫʩʪʝʣʴʥʘ ʝʢʦʩʠʩʪʝʤʘ. 

o ɻʨʫʧʠ ʧʣʘʥʫʶʪʴ, ʷʢʽ ʨʦʩʣʠʥʠ ʪʘ ʙʝʟʭʨʝʙʝʪʥʽ ʚʦʥʠ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, 

ʘ ʪʘʢʦʞ, ʷʢʽ ʫʤʦʚʠ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʽ. 

2. ʉʪʚʦʨʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ 

 ʈʘʟʦʤ ʽʟ ʚʯʠʪʝʣʝʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

 ʂʦʞʥʘ ʛʨʫʧʘ ʤʘʻ ʩʚʽʡ ʧʣʘʥ ʘʙʦ ʘʣʛʦʨʠʪʤ ʜʽʡ. 

 ʋ ʢʦʥʪʝʡʥʝʨ ʫʯʥʽ  ʨʦʟʤʽʱʫʶʪʴ ʫʩʝ, ʥʘ ʾʭ ʜʫʤʢʫ, ʥʝʦʙʭʽʜʥʝ:  ʛʨʫʥʪ, ʨʦʩʣʠʥʠ, 

ʜʘʶʪʴ ʢʘʤʽʥʯʠʢʠ, ʛʽʣʦʯʢʠ ʪʘ ʽʥʰʽ ʧʨʠʨʦʜʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʧʨʠʪʫʣʢʦʤ ʜʣʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

 ɼʘʣʽ ʫʯʥʽ ʧʦʤʽʱʘʶʪʴ ʙʝʟʭʨʝʙʝʪʥʠʭ ʫ ʢʦʥʪʝʡʥʝʨ, ʟʘʧʦʚʥʶʶʪʴ ʚʦʜʦʶ (ʷʢʱʦ 

ʧʦʪʨʽʙʥʦ) ʪʘ ʟʘʢʨʠʚʘʶʪʴ ʢʨʠʰʢʫ ʢʦʥʪʝʡʥʝʨʘ. 

3. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʟʙʽʨ ʜʘʥʠʭ 

o ʇʨʦʪʷʛʦʤ ʚʠʟʥʘʯʝʥʦʛʦ ʧʝʨʽʦʜʫ ʫʯʥʽ ʱʦʜʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʝʢʦʩʠʩʪʝʤʦʶ, 

ʟʘʧʠʩʫʶʯʠ ʟʤʽʥʠ ʚ ʨʦʙʦʯʠʡ ʟʦʰʠʪ. 

4. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

o ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʛʨʫʧʠ ʦʙʨʦʙʣʷʶʪʴ ʦʪʨʠʤʘʥʽ ʜʘʥʽ. ɺʦʥʠ 

ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʛʨʘʬʽʢʠ, ʪʘʙʣʠʮʽ ʘʙʦ ʜʽʘʛʨʘʤʠ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʟʤʽʥʠ ʚ 

ʝʢʦʩʠʩʪʝʤʽ. 

o ʂʦʞʥʘ ʛʨʫʧʘ ʬʦʨʤʫʻ ʟʚʽʪ ʧʨʦ ʩʚʦʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʬʦʪʦʛʨʘʬʽʾ, 

ʦʧʠʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʚʠʩʥʦʚʢʠ. 

5. ʇʨʝʟʝʥʪʘʮʽʷ ʧʨʦʻʢʪʫ 

o ʋʯʥʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʚʦʾ ʧʨʦʻʢʪʠ ʢʣʘʩʫ ʘʙʦ ʽʥʰʠʤ ʧʘʨʘʣʝʣʴʥʠʤ ʢʣʘʩʘʤ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʨʦʟʧʦʚʽʩʪʠ ʧʨʦ ʪʝ, ʷʢʽ ʬʘʢʪʦʨʠ ʚʧʣʠʥʫʣʠ ʥʘ ʾʭ ʝʢʦʩʠʩʪʝʤʫ, ʱʦ 

ʚʠʡʰʣʦ, ʘ ʱʦ ʥʽ, ʘ ʪʘʢʦʞ ʯʦʛʦ ʚʦʥʠ ʥʘʚʯʠʣʠʩʷ. 

o ʄʦʞʥʘ ʧʨʦʚʝʩʪʠ ʦʙʛʦʚʦʨʝʥʥʷ, ʜʝ ʫʯʥʽ ʤʦʞʫʪʴ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ ʦʜʠʥ 

ʦʜʥʦʤʫ ʪʘ ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʜʝʷʤʠ. 

STEM-ʝʣʝʤʝʥʪʠ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 
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Å ʅʘʫʢʘ: ʫʯʥʽ ʫ ʧʘʨʪʥʝʨʩʴʢʽʡ ʚʟʘʻʤʦʜʽʾ ʽʟ ʚʯʠʪʝʣʝʤ ʪʘ ʚʯʠʪʝʣʷʤʠ ʽʥʰʠʭ 

ʧʨʝʜʤʝʪʽʚ (ʙʽʦʣʦʛʽʾ, ʤʘʪʝʤʘʪʠʢʠ, ʽʥʬʦʨʤʘʪʠʢʠ, ʪʝʭʥʦʣʦʛʽʾ, ʬʽʟʠʢʠ ʪʦʱʦ). 

Å ʊʝʭʥʦʣʦʛʽʾ: ʉʢʣʘʜʘʥʥʷ ʩʘʤʦʨʦʙʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ 

Å ɯʥʞʝʥʝʨʽʷ: ʇʨʦʻʢʪʫʚʘʥʥʷ 

Å ʄʘʪʝʤʘʪʠʢʘ, ʽʥʬʦʨʤʘʪʠʢʘ: ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ, 

ʪʘʙʣʠʮʴ, ʜʽʘʛʨʘʤ 

ʆʮʽʥʶʚʘʥʥʷ (ʦʨʽʻʥʪʦʚʥʝ,  ʤʦʞʫʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʽʥʰʽ ʢʨʠʪʝʨʽʾ) 

    ʆʮʽʥʢʘ ʧʨʦʻʢʪʫ ʤʦʞʝ ʚʢʣʶʯʘʪʠ: 

Å ʗʢʽʩʪʴ 

Å ɻʣʠʙʠʥʘ ʜʦʩʣʽʜʞʝʥʥʷ 

Å ʈʦʟʚʠʪʦʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ  

Å ʂʨʝʘʪʠʚʥʽʩʪʴ  

ɺʠʩʥʦʚʦʢ 

        ʇʨʦʻʢʪ "ɺʠʚʯʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ" ʥʝ ʪʽʣʴʢʠ ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ 

ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ, ʘʣʝ ʡ ʨʦʟʚʠʚʘʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ 

ʪʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʫ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢʘʭ. ʎʝ ʯʫʜʦʚʘ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʫʚʘʪʠ 

STEM-ʧʽʜʭʦʜʠ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʨʦʙʣʷʯʠ ʡʦʛʦ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ 

       ʆʨʛʘʥʽʟʘʮʽʷ ʪʘʢʦʾ ʨʦʙʦʪʠ ʟ ʫʯʥʷʤʠ  ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʚʽʨʠʪʠ ʟʥʘʥʥʷ 

ʫʯʥʽʚ, ʘ ʡ ʦʮʽʥʠʪʠ ʾʭʥʽ ʥʘʚʠʯʢʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʧʽʚʧʨʘʮʽ, ʪʚʦʨʯʦʩʪʽ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʥʘ ʧʨʘʢʪʠʮʽ.   ɯʥʪʝʛʨʘʮʽʷ STEM-ʝʣʝʤʝʥʪʽʚ ʚ ʦʩʚʽʪʥʽʡ  ʧʨʦʮʝʩ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ:  STEM-ʧʨʦʻʢʪʠ ʧʦʩʪʽʡʥʦ 

ʚʠʨʽʰʫʶʪʴ ʨʝʘʣʴʥʽ ʞʠʪʪʻʚʽ ʧʨʦʙʣʝʤʠ, ʪʦʤʫ ʫʯʥʽ ʚʽʜʯʫʚʘʶʪʴ ʤʦʪʠʚʘʮʽʶ ʙʨʘʪʠ 

ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʚʜʘʥʴ. ʇʨʘʢʪʠʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʜʦʟʚʦʣʷʻ 

ʾʤ ʢʨʘʱʝ ʫʩʚʽʜʦʤʠʪʠ ʤʘʪʝʨʽʘʣ ʽ ʧʦʙʘʯʠʪʠ, ʷʢ ʟʥʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ.   

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʥʷ STEM-ʫʨʦʢʽʚ ï ʮʝ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ 

ʙʽʦʣʦʛʽʾ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʽʥʪʝʛʨʫʚʘʪʠ ʾʾ ʟ ʽʥʰʠʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʩʪʠʤʫʣʶʚʘʪʠ ʜʦ 

ʪʚʦʨʯʦʛʦ, ʢʨʝʘʪʠʚʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ 

ʤʦʪʠʚʘʮʽʶ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ, ʱʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 
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STEM-ʧʽʜʭʽʜ - ʮʝ ʜʫʞʝ ʰʠʨʦʢʠʡ ʢʦʤʧʣʝʢʩ ʜʽʡ, ʧʽʜʭʦʜʽʚ, ʧʨʘʢʪʠʢ ʽ ʤʝʪʦʜʠʢ, 

ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʪʝ, ʱʦʙ ʩʫʩʧʽʣʴʩʪʚʦ ʽ ʦʢʨʝʤʘ ʣʶʜʠʥʘ ʙʫʣʠ ʛʦʪʦʚʽ ʜʦ 

ʤʘʡʙʫʪʥʴʦʛʦ. ʎʽ ʧʨʘʢʪʠʢʠ ʩʴʦʛʦʜʥʽ ʪʽʣʴʢʠ ʥʘʧʨʘʮʴʦʚʫʶʪʴʩʷ, ʽ ʥʝ ʽʩʥʫʻ ʷʢʦʾʩʴ 

ʦʩʪʘʪʦʯʥʦʾ ʢʦʥʮʝʧʮʽʾ, ʷʢʘ ʪʦʯʥʦ ʽ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʣʘ ʙ ʤʝʞʫ ʪʘ ʨʘʤʢʠ STEM-

ʦʩʚʽʪʠ. 
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ʈʆɿɼɯʃ 2. STEM- ʦʩʚʽʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʠ 

 
ʈʦʟʚʠʪʦʢ STEM -ʥʘʚʠʯʦʢ ʫ ʚʠʭʦʚʘʥʮʽʚ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʨʦʻʢʪʠ ʚ ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʽ  

 
ɺʘʣʝʨʽʷ ʄɯɿɯʅ, ʚʠʢʣʘʜʘʯʢʘ ʢʘʬʝʜʨʠ ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʩʧʦʨʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʾ  ʘʢʘʜʝʤʽʾ ʬʽʟʠʯʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʩʧʦʨʪʫ ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ ʢʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʦʩʚ ʪ̔ʠ  

çʆʙʣʘʩʥʠʡ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʜʽʪʝʡ ʪʘ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽè  ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪ.̔ 
 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʚʞʝ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʥʠʟʢʫ ʽʥʽʮʽʘʪʠʚ, 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʦʰʠʨʝʥʥʷ STEM-ʦʩʚʽʪʠ. ɻʦʣʦʚʥʘ ʤʝʪʘ STEM-ʦʩʚʽʪʠ ʧʦʣʷʛʘʻ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʽ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʠʭ ʽ ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʜʽ. 

ʉʪʨʫʢʪʫʨʘ STEM-ʦʩʚʽʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ɼʝʨʞʘʚʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʜʦʰʢʽʣʴʥʦʾ, 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ, ʧʦʟʘʰʢʽʣʴʥʦʾ, ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ STEM-ʦʩʚʽʪʠ.  

ɺ ʩʪʘʪʪʽ ʤʦʚʘ ʧʽʜʝ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ STEM ʩʘʤʝ ʚ ʧʦʟʘʰʢʽʣʣʽ. ʆʩʢʽʣʴʢʠ 

ʧʦʟʘʰʢʽʣʴʥʘ ʦʩʚʽʪʘ ʻ ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ. ɺʦʥʘ ʩʧʨʷʤʦʚʘʥʘ 

ʥʘ ʨʦʟʚʠʪʦʢ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʦʙʜʘʨʫʚʘʥʴ ʚʠʭʦʚʘʥʮʽʚ, ʫʯʥʽʚ ʽ ʩʣʫʭʘʯʽʚ, ʟʘʜʦʚʦʣʝʥʥʷ 

ʾʭ ʽʥʪʝʨʝʩʽʚ, ʟʘʧʠʪʽʚ ʽ ʧʦʪʨʝʙ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦʤʫ  ʚʠʟʥʘʯʝʥʥʽè [4, 

5]. 

ɸʢʪʫʘʣʴʥʠʤʠ ʻ ʝʢʦʣʦʛʽʯʥʝ ʚʠʭʦʚʘʥʥʷ, ʝʢʦ-ʧʩʠʭʦʣʦʛʽʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, 

ʙʘʟʦʚʽ ʥʘʚʠʯʢʠ ʝʨʛʦʥʦʤʽʾ ʪʘ ʨʦʟʫʤʽʥʥʷ ʝʨʛʦʪʝʨʘʧʽʾ, ʷʢ ʚʘʞʣʠʚʠʡ ʝʪʘʧ 

ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʘʫʢʦʚʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʬʦʨʤ 

ʤʦʜʝʣʶʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʪʫʘʮʽʾ, ʷʢʽ ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʞʠʪʪʽ ʧʨʠ ʚʟʘʻʤʦʜʽʾ 

ʣʶʜʠʥʠ ʪʘ ʧʨʠʨʦʜʠ ʘʙʦ ʣʶʜʠʥʠ ʪʘ ʣʶʜʠʥʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ STEMʫ ʚ ʧʦʟʘʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ ̒  ʙʝʟʧʨʦʛʨʘʰʥʠʤ, ʪʦʤʫ ʱʦ ʚʦʥʘ 

ʟʜʦʙʫʚʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʽʟ ʟʜʦʙʫʪʪʷʤ ʜʦʰʢʽʣʴʥʦʾ, ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ɿʘʢʣʘʜʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚôʷʟʫʶʯʦʶ 

ʣʘʥʢʦʶ ʤʽʞ ʮʠʤʠ ʚʩʽʤʘ ʟʘʢʣʘʜʘʤʠ  ʽ ʚʽʜʥʝʩʝʥʽ ʜʦ ʬʦʨʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʨʝʘʣʽʟʘʮʽʾ 

STEM ʚ ʋʢʨʘʾʥʽ [4].  

ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʥʽʭ ʽʜʝʡ, ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ 

ʚʠʭʦʚʘʥʮʽʚ, ʥʘʜʘʥʥʷ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʟʜʽʙʥʦʩʪʝʡ ʜʦ ʨʦʟʚʠʪʢʫ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 
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ʜʽʷʣʴʥʦʩʪʽ ï ʮʝ ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʮʽʣʽʡ ʚ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ  

ñʆʙʣʘʩʥʠʡ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʜʽʪʝʡ ʪʘ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽò 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ɻʫʨʪʢʦʚʘ ʨʦʙʦʪʘ ï ʮʝ ʧʦʣʝ ʜʣʷ ʪʚʦʨʯʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ. ɸ ʪʚʦʨʯʽʩʪʴ 

ʛʫʨʪʢʽʚʮʽʚ ʟʘʚʞʜʠ ʚʽʜʢʨʠʚʘʻ ʱʦʩʴ ʥʦʚʝ ʪʘ ʥʝʦʨʜʠʥʘʨʥʝ ʫ ʟʚʠʯʥʠʭ ʨʝʯʘʭ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʠʡ ʮʝʥʪʨ ʜʦʢʣʘʜʘʻ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ ʱʦʜʦ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ STEM-ʥʘʚʯʘʥʥʷ ʶʥʥʘʪʽʚ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʷʢ ʪʨʘʜʠʮʽʡʥʠʭ, ʪʘʢ 

ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʬʦʨʤ ʨʦʙʦʪʠ ʟ ʥʠʤʠ [1].  

ʇʨʠʢʣʘʜʦʤ ʩʣʫʛʫʻ ʧʨʦʻʢʪ ñʆʙʣʘʩʥʘ ʧʨʠʨʦʜʥʠʯʘ ʰʢʦʣʘ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽò, 

ʜʝ ʫʯʥʽ ʤʘʶʪʴ ʟʤʦʛʫ ʧʨʘʮʶʚʘʪʠ ʟ ʤʦʣʦʜʠʤʠ ʪʘ/ʯʠ ʜʦʩʚʽʜʯʝʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ʪʘ 

ʜʦʣʫʯʠʪʠʩʴ ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʶʪʴ ʟʤʦʛʫ ʟʘʡʤʘʪʠʩʴ ʪʠʤ, ʱʦ ʾʭ 

ʮʽʢʘʚʠʪʴ, ʚʯʘʪʴʩʷ ʬʦʨʤʫʚʘʪʠ ʛʽʧʦʪʝʟʫ, ʨʦʟʙʠʚʘʪʠ ʥʘ ʝʪʘʧʠ ʜʦʩʣʽʜ, ʽʥʪʝʛʨʫʚʘʪʠ 

ʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʠʢ, ʘʥʘʣʽʟʫʚʘʪʠ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʪʘ ʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ. ʊʘʢʦʞ ʚʠʭʦʚʘʥʮʽ  ʤʦʞʫʪʴ ʨʦʟʢʨʠʪʠ ʩʚʽʡ ʪʚʦʨʯʠʡ ʧʦʪʝʥʮʽʘʣ ʷʢ 

ʫʯʘʩʥʠʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʽʪʥʽʭ ʥʘʫʢʦʚʠʭ ʰʢʽʣ, ʥʘʚʯʘʣʴʥʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʠʭ 

ʧʨʘʢʪʠʢ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ, ʥʘʧʨʠʢʣʘʜ ʢʦʥʢʫʨʩʽʚ ʶʥʠʭ ʟʦʦʣʦʛʽʚ-

ʪʚʘʨʠʥʥʠʢʽʚ, ʥʁʠʭ ʩʝʣʝʢʮʽʦʥʝʨʽʚ ʪʘ ʛʝʥʝʪʠʢʽʚ, ʚʠʥʘʭʽʜʥʠʢʽʚ ʪʘ ʨʘʮʽʦʥʘʣʽʟʘʪʦʨʽʚ 

ʪʦʱʦ. ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʫʨʥʽʨʽʚ ʪʘ ʦʣʽʤʧʽʘʜ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ 

ʜʦ STEM-ʧʨʦʬʝʩʽʡ ʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʥʘʚʯʘʥʥʷ ʟʘ ʨʽʟʥʠʤʠ ʥʘʧʨʷʤʘʤʠ 

STEM-ʦʩʚʽʪʠ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʩʬʦʨʤʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ STEM-ʦʩʚʽʪʽ, 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʚʠʥʫʪʠ ʚ ʫʯʥʽʚ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʜʦʩʣʽʜʽʚ, 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʥʘʩʘʤʧʝʨʝʜ ʧʝʨʝʜʙʘʯʘʻ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ, 

ʩʠʥʪʝʟ, ʧʨʦʚʦʜʠʪʠ ʚʠʦʢʨʝʤʣʝʥʥʷ ʩʫʪʪʻʚʠʭ ʦʟʥʘʢ, ʨʦʙʠʪʠ ʧʦʨʽʚʥʷʥʥʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ. ʇʽʜ ʯʘʩ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʦʥʠ 

ʦʧʘʥʦʚʫʶʪʴ ʚʩʽ ʘʙʦ ʙʽʣʴʰʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʫʤʽʥʴ: 

ï ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʬʘʢʪʘʤʠ, ʩʝʨʝʜʦʚʠʱʝʤ, ʧʦʜʽʷʤʠ;  

ï ʩʘʤʦʩʪʽʡʥʦ ʬʦʨʤʫʣʶʚʘʪʠ ʧʨʦʙʣʝʤʫ ʜʦʩʣʽʜʞʝʥʥʷ; 

ï ʚʠʩʣʦʚʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ;  

ï ʚʠʟʥʘʯʘʪʠ ʩʧʦʩʦʙʠ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟ;  
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ï ʚʠʟʥʘʯʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ; 

ï ʚʠʟʥʘʯʘʪʠ ʩʧʦʩʦʙʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʯʠ ʩʧʨʦʩʪʫʚʘʥʥʷ ʛʽʧʦʪʝʟ;  

ï ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ [2, 3]. 

ɸ ʷʢ ʨʝʟʫʣʴʪʘʪ ï ʫʩʧʽʰʥʦ ʚʠʩʪʫʧʘʶʪʴ ʚ ʪʚʦʨʯʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʢʦʥʢʫʨʩʘʭ ʦʙʣʘʩʥʦʛʦ ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʨʽʚʥʷ. 

ʆʩʢʽʣʴʢʠ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʙʘʛʘʪʦ ʨʦʙʦʪʠ ʧʨʦʚʦʜʠʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʦ, ʪʦ 

ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ, ʜʦʜʘʪʢʽʚ ʪʘ ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEM. ʎʝ ʜʘʻ ʜʽʪʷʤ ʜʦʜʘʪʢʦʚʫ ʤʦʪʠʚʘʮʽʶ, ʟʨʫʯʥʽʩʪʴ ʚ 

ʢʦʨʠʩʪʫʚʘʥʥʽ, ʚʦʥʠ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʟʘʥʦʪʫʚʘʪʠ ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ 

ʥʝ ʚʪʨʘʯʘʶʪʴ ʚʽʜʯʫʪʪʷ ʢʦʣʝʢʪʠʚʫ, ʦʩʢʽʣʴʢʠ ʾʭ ʢʦʣʝʛʠ ʪʘʢ ʩʘʤʦ ʜʦʜʘʶʪʴ ʜʘʥʽ ʚ 

ʩʧʽʣʴʥʠʡ ʜʦʩʣʽʜ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʘʶʪʴ ʟʤʦʛʫ, ʷʢ ʫʯʥʷʤ, ʪʘʢ ʽ 

ʢʝʨʽʚʥʠʢʘʤ, ʧʦʢʨʘʱʠʪʠ ʩʧʽʚʧʨʘʮʶ, ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʽʜʝʾ, ʥʦʚʝ ʥʘʪʭʥʝʥʥʷ, 

ʧʦʜʠʚʠʪʠʩʴ ʥʘ ʪʝʤʫ ʧʽʜ ʽʥʰʠʤ ʢʫʪʦʤ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ [3, 4].  

ʉʪʠʤʫʣʶʚʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ STEM-ʧʨʝʜʤʝʪʽʚ ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʚ ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ ʪʘ ʨʦʟʚʠʚʘʪʠ ʥʘʚʠʯʢʠ, ʷʢʽ ʙʫʜʫʪʴ ʢʦʨʠʩʥʽ 

ʚ ʧʦʜʘʣʴʰʦʤʫ.  

ɽʬʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʢ̒ʪʽʚ ʟ ʨʦʟʚ'ʷʟʘʥʥʷ ʥʘʫʢʦʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ: ʧʨʦʝʢʪʘʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤ 

ʚ ʾʭʥʴʦʤʫ ʦʪʦʯʝʥʥʽ ʯʠ ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ. ɺ ʜʘʥʠʭ ʧʨʦʝʢʪʘʭ ʶʥʥʘʪʠ ʨʘʟʦʤ ʟ 

ʥʘʫʢʦʚʮʷʤʠ ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʘʙʦ ʨʦʟʨʦʙʣʷʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʩʧʦʩʦʙʠ ʟʙʝʨʝʞʝʥʥʷ 

ʝʥʝʨʛʽʾ. ʅʘʡʛʦʣʦʚʥʽʰʝ, ʱʦʙ ʙʫʣʦ ʮʽʢʘʚʦ ʶʥʥʘʪʘʤ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʤʘʣʘ 

ʟʚôʷʟʦʢ ʟ ʞʠʪʪʷʤ, ʟʙʝʨʝʞʝʥʥʷʤ ʾʭ ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ  ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ.  

ɺʘʞʣʠʚʠʤ ʚ ʧʦʩʪʘʥʦʚʮʽ ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ, 

ʘʨʛʫʤʝʥʪʘʮʽʷ ʪʘ ʘʢʪʫʘʣʽʟʘʮʽʷ ʪʝʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʙʣʝʤʠ ʡ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʦʢʨʝʩʣʝʥʥʷ ʟʘʚʜʘʥʴ, ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʟ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ, ʚʠʩʫʚʘʥʥʷ ʛʽʧʦʪʝʟ, ʚʠʟʥʘʯʝʥʥʷ ʩʧʦʩʦʙʽʚ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ, ʦʬʦʨʤʣʝʥʥʷ 

ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [1, 5].  
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ɹʘʛʘʪʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʟ ʚʠʭʦʚʘʥʮʷʤʠ  ʥʘ ʙʘʟʽ ʦʙʣʘʩʥʦʛʦ 

ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ 

ʚ ʥʝʚʦʣʽ, ʩʢʣʘʜʘʥʥʷ ʨʘʮʽʦʥʽʚ ʛʦʜʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʟʦʥʥʠʭ ʷʚʠʱ ʫ ʧʘʚʠʯʽʚ, 

ʬʘʟʘʥʽʚ ʪʘ ʨʽʟʥʠʭ ʧʦʨʽʜ ʢʫʨʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʩʝʟʦʥʥʽ ʟʤʽʥʠ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʦʧʝʨʝʥʥʷ ʧʪʘʭʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʽʢʫ; ʜʦʩʣʽʜʞʫʚʘʣʠ ʘʜʘʧʪʘʮʽʡʥʫ ʧʦʚʝʜʽʥʢʫ ʤʦʣʦʜʠʭ ʦʩʦʙʠʥ ʜʦ ʫʪʨʠʤʘʥʥʷ ʚ 

ʟʦʦʣʦʛʽʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʂɿʆ ñʆɽʅʎɼʋʄò,  ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʝʩʫʯʽʩʪʴ ʪʘ ʽʥʩʪʠʥʢʪ 

ʥʘʩʠʜʞʫʚʘʥʥʷ. ɼʦʩʣʽʜʥʠʮʴʢʽ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʜʣʷ ʫʯʘʩʪʽ ʚ ʧʨʦʬʽʣʴʥʠʭ 

ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʢʦʥʢʫʨʩʘʭ.  

ʅʘ ʙʘʟʽ ʢʫʪʦʯʢʫ ʞʠʚʦʾ ʧʨʠʨʦʜʠ ʁ ʥʥʘʪʠ, ʧʽʢʣʫʶʯʠʩʴ ʧʨʦ ʡʦʛʦ ʤʝʰʢʘʥʮʽʚ, 

ʦʧʘʥʦʚʫʶʪʴ ʦʩʥʦʚʠ ʫʪʨʠʤʘʥʥʷ ʩʚʽʡʩʴʢʠʭ ʪʘ ʜʝʢʦʨʘʪʠʚʥʠʭ ʪʚʘʨʠʥ. ɺʦʥʠ 

ʜʽʟʥʘʶʪʴʩʷ ʧʨʦ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʟʜʦʨʦʚôʷ ʪʚʘʨʠʥ, ʾʭ ʭʚʦʨʦʙʠ, ʧʨʦʬʽʣʘʢʪʠʯʥʽ 

ʟʘʭʦʜʠ, ʧʣʘʥ ʱʝʧʣʝʥʴ, ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʟ ʧʨʦʬʝʩʽʻʶ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʣʽʢʘʨʷ. ʊʘʢʽ 

ʟʘʥʷʪʪʷ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʭʦʚʘʥʮʷʤ  ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʦʶ ʪʫʨʙʦʪʫ ʧʨʦ ʪʚʘʨʠʥ ʪʘ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʦʙʨʘʪʠ ʧʨʦʬʝʩʽʶ ʟʘ ʚʝʪʝʨʠʥʘʨʥʠʤ ʧʨʦʬʽʣʝʤ. 

ʆʢʨʽʤ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʪʘ ʟʦʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʚʘʞʣʠʚʦʾ ʫʚʘʛʠ 

ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ, ʚʨʘʭʦʚʫʶʯʠ ʽʥʢʣʶʟʽʶ. ʈʦʟʛʣʷʜʘʥʥʷ 

ʜʘʥʠʭ ʟʘʚʜʘʥʴ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʨʦʟʫʤʽʪʠ ʝʨʛʦʥʦʤʽʯʥʽ ʧʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʩʪʦʨʫ, ʨʦʟʚʠʚʘʻ ʾʭ ʢʨʝʘʪʠʚʥʝ ʤʠʩʣʝʥʥʷ, ʥʘʚʯʘʻ ʧʨʘʮʶʚʘʪʠ ʚ ʧʨʦʝʢʪʫʚʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤʘʭ, ʜʘʻ ʙʘʟʦʚʝ ʟʥʘʥʥʷ ʟ ʝʨʛʦʪʝʨʘʧʽʾ, ʱʦ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʩʪʘʻ ʚʩʝ 

ʧʦʪʨʽʙʥʽʰʠʤ. ʅʝ ʤʘʶʯʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʦʙʣʝʤʠ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʣʶʜʠ ʟ 

ʽʥʚʘʣʽʜʥʽʩʪʶ, ʤʠ ʥʝ ʤʦʞʝʤʦ ʩʧʨʠʷʪʠ ʪʦʤʫ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ  ʚʞʝ ʜʦʨʦʩʣʽ ʣʶʜʠ 

ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ ʙʫʜʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʧʦʪʨʝʙʠ. ʎʝ ʬʫʥʜʘʤʝʥʪ ʚ ʥʘʰʝ 

ʤʘʡʙʫʪʥʻ.  

ɺʘʞʣʠʚʦ ʩʧʨʷʤʦʚʫʚʘʪʠ ʫʯʥʽʚ ʥʘ ʩʪʚʦʨʝʥʥʷ ʛʽʧʦʪʝʟ, ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʪʘ 

ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʝʟ ʬʽʟʠʯʥʠʭ 

ʦʙʤʝʞʝʥʴ. ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʦʩʪʫʧ ʜʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʦʙʤʝʞʝʥʠʡ. 
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ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ STEM-ʽʛʨʠ ʪʘ ʩʠʤʫʣʷʪʦʨʠ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʽʥʪʝʨʝʩʫ ʜʦ 

ʧʨʝʜʤʝʪʽʚ. ɿʘʦʭʦʯʫʡʪʝ ʫʯʥʽʚ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʠʭ ʢʦʥʢʫʨʩʘʭ ʪʘ ʚʠʩʪʘʚʢʘʭ, ʜʝ 

ʚʦʥʠ ʟʤʦʞʫʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʚʦʾ ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʦʙʦʪʠ. ʄʦʪʠʚʫʡʪʝ ʫʯʥʽʚ, ʘ 

ʚʦʥʠ ʥʝʭʘʡ ʥʘʜʠʭʘʶʪʴ ʚʘʩ! 

 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

ʘʩʠʣʘʰʢʦ ɯ.ʇ, ɹʫʣʘʚʩʴʢʘ ʃ. ɻ. STEM-h ʢʦʣʘ: ʚʽʜ ʽʜʝʾ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. 

ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ çSTEM-h ʢʦʣʘ ï 2022è. ʂ.: ɺʠʜʘʚʥʠʯʠʡ 

ʜʽʤ çʆʩʚʽʪʘè. 2022. ʉ. 5-15. 
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ʉʫʯʘʩʥʽ STEM- ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ 
ʩʧʨʷʤʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 
ɯʚʘʥ ʂɸʏɸʃʆɺ,  ʜʠʨʝʢʪʦʨ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʇʦʢʨʦʚʩʴʢʦʛʦ ʣʽʮʝʶ ʂʨʠʚʦʨʽʟʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 
ɸʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʫ ʚʩʽ ʩʬʝʨʠ 

ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʟʥʘʯʘʻ ʧʦʪʨʝʙʫ ʫ ʬʘʭʽʚʮʷʭ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʚʦʣʦʜʽʥʥʷ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʪʘ ʽʥʞʝʥʝʨʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʨʦʟʫʤʽʥʥʷʤ 

ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʰʠʨʦʢʠʤ 

ʩʚʽʪʦʛʣʷʜʦʤ ʪʘ ʦʙʽʟʥʘʥʽʩʪʶ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʨʠʩ, ʷʢʠʤʠ ʤʘʻ ʚʦʣʦʜʽʪʠ ʤʘʡʙʫʪʥʽʡ ʬʘʭʽʚʝʮʴ ʚʠʜʽʣʷʶʪʴ 

ʥʘʩʪʫʧʥʽ: 

ʨʝʘʪʠʚʥʝ, ʘʥʘʣʽʪʠʯʥʝ, ʪʚʦʨʯʝ, ʽʥʥʦʚʘʮʽʡʥʝ ʪʘ ʩʠʩʪʝʤʥʝ ʤʠʩʣʝʥʥʷ, 

ʽʞʛʘʣʫʟʝʚʘ ʢʦʤʫʥʽʢʘʮʽʷ, 

ʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʤʦʚ ʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʫʣʴʪʫʨ, 

ʥʬʦʨʤʘʮʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴ ʽ ʥʘʚʠʯʢʠ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʧʨʦʻʢʪʘʤʠ ʚ ʢʦʤʘʥʜʽ, 

 ʪʘʢʦʞ ʚ ʨʝʞʠʤʽ ʙʘʛʘʪʦʟʘʜʘʯʥʦʩʪʽ ʡ ʫʤʦʚʘʭ, ʱʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ. 

ʉʪʨʽʤʢʘ ʝʚʦʣʶʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʚʝʜʝ ʱʝ ʡ ʜʦ ʪʦʛʦ, ʱʦ ʥʝʟʘʙʘʨʦʤ ʥʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘ ʧʣʘʥʝʪʽ ʬʘʭʽʚʮʷʤʠ ʩʪʘʥʫʪʴ ʧʨʦʛʨʘʤʽʩʪʠ, IT-

ʬʘʭʽʚʮʽ, ʽʥʞʝʥʝʨʠ, ʧʨʦʬʝʩʽʦʥʘʣʠ ʚ ʛʘʣʫʟʽ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʟôʷʚʣʷʪʴʩʷ ʧʨʦʬʝʩʽʾ, ʧʨʦ ʷʢʽ ʟʘʨʘʟ ʥʘʚʽʪʴ 

ʫʷʚʠʪʠ ʚʘʞʢʦ, ʚʩʽ ʚʦʥʠ ʙʫʜʫʪʴ ʧʦʚôʷʟʘʥʽ ʟ ʥʦʚʽʪʥʽʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ ʚʠʩʦʢʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ. ʅʘʧʨʠʢʣʘʜ, IT-ʤʝʜʠʢ, ʢʦʩʤʦʙʽʦʣʦʛ, ʤʝʨʝʞʝʚʠʡ 

ʶʨʠʩʪ, ʮʠʬʨʦʚʠʡ ʣʽʥʛʚʽʩʪ, ʪʝʣʝʤʝʜʠʢ, ʤʘʡʩʪʝʨ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʧʨʦʝʢʪʫʚʘʣʴʥʠʢ 

3D ʜʨʫʢʫ. 

ʆʜʥʠʤ ʟ ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ, ʷʢʠʡ 

ʟʜʘʪʥʠʡ ʧʨʘʮʶʚʘʪʠ ʚ ʛʘʣʫʟʷʭ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʚʠʨʦʙʥʠʮʪʚʦʤ ʥʘ ʩʪʠʢʫ ʟ ʧʨʠʨʦʜʥʠʯʠʤʠ ʥʘʫʢʘʤʠ ʪʘ ʢʨʝʘʪʠʚʥʠʤʠ ʽʥʜʫʩʪʨʽʷʤʠ, ʻ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ STEM-ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʨʝʜʤʝʪʽʚ 

ʧʨʠʨʦʜʥʠʯʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʩʚʽʪʠ, ʦʩʦʙʣʠʚʦ ʟʽ Sʊɽʄ-ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ 

ʜʣʷ ʨʦʟʙʫʜʦʚʠ ʥʘʫʢʦʚʦʛʦ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʝʨʞʘʚʠ. 

ʊʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʚʞʝ ʟʘʨʘʟ ʚʠʙʫʜʦʚʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʝʬʝʢʪʠʚʥʦ ʨʦʟʚʠʚʘʪʠ ʦʩʦʙʠʩʪʽʩʪʴ ʫʯʥʷ, ʩʧʨʠʷʪʠ ʡʦʛʦ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ. 

ʋ ʂʨʠʚʦʨʽʟʴʢʦʤʫ ʇʦʢʨʦʚʩʴʢʦʤʫ ʣʽʮʝʾ ʂʨʠʚʦʨʽʟʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʂʇʃ) ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯ ʩʠʩʪʝʤʥʦ ʪʘ 

ʝʬʝʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʽʥʥʦʚʘʮʽʡʥʽ STEM-ʪʝʭʥʦʣʦʛʽʾ. 

ɸʣʝ, ʱʦ ʞ ʩʪʘʣʦ ʧʦʰʪʦʚʭʦʤ ʜʦ ʘʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ? 

ʗʢ ɺʠ ʟʥʘʻʪʝ, ʘʢʨʦʥʽʤ STEM ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ 2001 ʨʦʮʽ ʜʣʷ 

ʧʦʟʥʘʯʝʥʥʷ ʨʝʚʦʣʶʮʽʡʥʦʛʦ ʪʨʝʥʜʫ ʚ ʦʩʚʽʪʥʽʡ ʪʘ ʧʨʦʬʝʩʽʡʥʽʡ ʩʬʝʨʘʭ 

ʥʘʫʢʦʚʮʷʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʬʦʥʜʫ ʉʐɸ. 

ɿ ʤʝʪʦʶ ʧʨʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʫ 2014 ʨʦʮʽ 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠ (ɯʄɿʆ). 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʙʘʟʽ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʽ 

ʟʘʧʨʦʚʘʜʞʫʶʪʴ STEM, ʚ ɯʥʩʪʠʪʫʪʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʫ 2016 ʨʦʮʽ 

ʩʪʚʦʨʝʥʦ ʚʽʜʜʽʣ STEM-ʦʩʚʽʪʠ. 

ɺʽʜʜʽʣ ʨʦʟʨʦʙʠʚ ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ STEM-

ʦʩʚʽʪʠ ʥʘ 2016-2018, 2019-2020 ʨʦʢʠ. ʉʘʤʝ ʫ 2016 ʨʦʮʽ ʪʝʨʤʽʥ STEM-ʦʩʚʽʪʘ ʧʦʯʘʚ 

ʚʞʠʚʘʪʠʩʷ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ. 

ɿʛʦʜʦʤ, ʽʥʽʮʽʘʪʠʚʫ ʧʽʜʪʨʠʤʘʣʠ ʧʨʦʚʽʜʥʽ ʢʦʤʧʘʥʽʾ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ: Ericsson, Intel, Melexis, OSTCHEM, Syngenta, ʅɸɽʂ 

çɽʥʝʨʛʦʘʪʦʤè. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʂʦʘʣʽʮʽʷ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʛʨʦʤʘʜʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ çʎʝʥʪʨ çʈʦʟʚʠʪʦʢ ʩʦʮʽʘʣʴʥʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽè, ʱʦ ʦʙ'ʻʜʥʫʻ 38 ʢʦʤʧʘʥʽʡ. 

ʂʦʘʣʽʮʽʷ STEM-ʦʩʚʽʪʠ ï ʮʝ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʦʙôʻʜʥʘʥʥʷ ʢʦʤʧʘʥʽʡ, 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʘʩʦʮʽʘʮʽʡ, ʝʢʩʧʝʨʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʤʽʩʴʢʦʾ ʚʣʘʜʠ ʪʘ ɿʄɯ 

ʟʘʨʘʜʠ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ. 

https://uk.wikipedia.org/wiki/Ericsson
https://uk.wikipedia.org/wiki/Intel
https://uk.wikipedia.org/w/index.php?title=Melexis&action=edit&redlink=1
https://uk.wikipedia.org/wiki/OSTCHEM
https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B3%D0%B5%D0%BD%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D0%B0%D1%82%D0%BE%D0%BC
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ɿ 2016-2020 ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʥʝ ʽʩʥʫʚʘʣʦ ʞʦʜʥʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʨʦʙʣʝʥʦʾ 

ʄʆʅ. ʃʠʰʝ 5 ʩʝʨʧʥʷ 2020 ʨʦʢʫ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʄʋ ʋʢʨʘʾʥʠ ʙʫʣʦ ʩʭʚʘʣʝʥʦ 

ʂʦʥʮʝʧʮʽʶ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ). 

ɿʛʦʜʦʤ ʥʘʢʘʟʦʤ ʄʆʅ ˉ 574 ʚʽʜ 09 ʢʚʽʪʥʷ 2020 ʨʦʢʫ ʙʫʣʦ ʟʘʪʚʝʨʜʞʝʥʦ 

ʊʠʧʦʚʠʡ ʧʝʨʝʣʽʢ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʢʘʙʽʥʝʪʽʚ, 

STEM-ʣʘʙʦʨʘʪʦʨʽʡ. 

ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽʟ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʟʘʢʣʠʢʘʶʪʴ ʥʘʩ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, 

ʪʚʦʨʯʫ ʫʷʚʫ, ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʻ: 

¶ ʘʥʘʣʽʟ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʙʣʝʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʚʜʘʥʴ STEM-ʦʩʚʽʪʠ;  

¶ ʘʥʘʣʽʟ ʟʤʽʩʪʫ ʧʦʥʷʪʴ: ʭʘʢʘʪʦʥ, ʝʣʝʢʪʨʦʥʥʽ ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, 

ʥʘʫʢʦʚʽ ʤʫʟʝʾ, ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʦʝʢʪʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʦʨʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ STEM-ʦʩʚʽʪʠ. 

ʈʘʥʥʻ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʚ STEM ʤʦʞʝ ʧʽʜʪʨʠʤʘʪʠ ʥʝ ʣʠʰʝ ʨʦʟʚʠʪʦʢ 

ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʦʩʣʽʜʥʠʢʘ, ʘ ʡ ʩʧʨʠʷʪʠ 

ʢʨʘʱʽʡ ʩʦʮʽʘʣʽʟʘʮʽʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʘʤʦʚʠʟʥʘʯʝʥʥʶ ʦʩʦʙʠʩʪʦʩʪʽ, ʪʦʤʫ ʱʦ 

ʨʦʟʚʠʚʘʻ ʪʘʢʽ ʥʘʚʠʯʢʠ, ʷʢ: ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ, ʪʚʦʨʯʽʩʪʴ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʘʢʪʠʢ STEM-ʦʩʚʽʪʠ 

ʜʦʟʚʦʣʠʪʴ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʷʢʦʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʬʘʭʽʚʮʷ: 

ʤʽʥʥʷ ʧʦʙʘʯʠʪʠ ʧʨʦʙʣʝʤʫ, 

ʤʽʥʥʷ ʧʦʙʘʯʠʪʠ ʚ ʧʨʦʙʣʝʤʽ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʤʦʞʣʠʚʠʭ ʩʪʦʨʽʥ ʽ ʟʚô̫ ʟʢʽʚ, 

ʤʽʥʥʷ ʩʬʦʨʤʫʣʶʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʝ ʟʘʧʠʪʘʥʥʷ ʽ ʰʣʷʭʠ ʡʦʛʦ ʚʠʨʽʰʝʥʥʷ, 

ʥʫʯʢʽʩʪʴ ʷʢ ʫʤʽʥʥʷ ʟʨʦʟʫʤʽʪʠ ʥʦʚʫ ʪʦʯʢʫ ʟʦʨʫ ʽ ʩʪʽʡʢʽʩʪʴ ʫ ʚʽʜʩʪʦʶʚʘʥʥʽ ʩʚʦʻʾ 

ʧʦʟʠʮʽʾ,  

ʨʠʛʽʥʘʣʴʥʽʩʪʴ, 
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ʽʜʭʽʜ ʚʽʜ ʰʘʙʣʦʥʫ, 

ʜʘʪʥʽʩʪʴ ʜʦ ʧʝʨʝʛʨʫʧʦʚʫʚʘʥʥʷ ʽʜʝʡ ʪʘ ʟʚô̫ ʟʢʽʚ, 

ʜʘʪʥʽʩʪʴ ʜʦ ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʘʙʦ ʘʥʘʣʽʟʫ, 

ʜʘʪʥʽʩʪʴ ʜʦ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʘʙʦ ʩʠʥʪʝʟʫ, 

ʽʜʯʫʪʪʷ ʛʘʨʤʦʥʽʾ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽʜʝʾ. 

ʉʴʦʛʦʜʥʽ STEM-ʧʽʜʭʦʜʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʫʢʨʘʾʥʩʴʢʠʭ ʰʢʦʣʘʭ. 

ʇʦʟʘʰʢʽʣʴʥʘ STEM-ʦʩʚʽʪʘ ʚ ʜʝʨʞʘʚʽ ï ʮʝ ʡ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʣʽʤʧʽʘʜʠ, ʽ ʜʽʷʣʴʥʽʩʪʴ 

ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ, ʽʥʰʠʭ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʣʷ, ʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʥʢʫʨʩʠ ʽ 

ʟʘʭʦʜʠ: IntelTechnoUkraine; IntelEcoUkraine; ʌʝʩʪʠʚʘʣʴ ʥʘʫʢʠ SikorskyChallenge; 

ʥʘʫʢʦʚʽ ʧʽʢʥʽʢʠ, ʭʘʢʘʪʦʥʠ ʽ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ɺʧʨʦʜʦʚʞ 5 ʨʦʢʽʚ ʧʝʜʘʛʦʛʘʤʠ ʣʽʮʝʶ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʽʥʥʦʚʘʮʽʡʥʽ ʬʦʨʤʠ 

STEM-ʦʩʚʽʪʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ: ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʽʛʨʠ, ʝʣʝʢʪʨʦʥʥʽ ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʥʘʫʢʦʚʽ ʤʫʟʝʾ, ʥʘʫʢʦʚʽ ʢʚʝʩʪʠ, ʪʝʭʥʦʣʦʛʽʾ 

ʈɸʌʊ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʽ ʦʩʚʽʪʥʽ ʧʨʦʝʢʪʠ,  - ʮʝ 

ʣʠʰʝ ʜʝʷʢʽ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʙʦʪʠ ʢʦʣʝʢʪʠʚʫ ʟʘʢʣʘʜʫ. 

ʍʦʯʫ ʟʚʝʨʥʫʪʠ ʚʘʰʫ ʫʚʘʛʫ, ʱʦ ʦʩʚʽʪʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʽʛʨʠ ʚ ʩʬʝʨʽ STEM 

ʜʦʧʦʚʥʶʶʪʴ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʚ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽ. ɰʭ ʤʝʪʘ ï 

ʜʦʧʦʤʦʛʪʠ ʫʯʥʷʤ ʧʦʜʦʣʘʪʠ ʧʨʽʨʚʫ ʤʽʞ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʽ ʩʧʨʘʚʞʥʴʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʚʯʝʥʦʛʦ ʽ ʽʥʞʝʥʝʨʘ. STEM-ʽʛʨʠ - ʮʝ ʤʦʜʝʣʽ ʛʝʦʣʦʛʽʾ ʽ ʘʪʤʦʩʬʝʨʠ, 

ʝʢʦʣʦʛʽʾ ʪʘ ʘʩʪʨʦʬʽʟʠʢʠ, ʘ ʽʥʦʜʽ ï ʮʽʣʠʭ ʧʣʘʥʝʪ. 

ɺʟʘʻʤʦʜʽʶʯʠ ʟ ʥʠʤʠ, ʫʯʝʥʴ ʩʘʤ ʚʠʙʠʨʘʻ ʩʪʨʘʪʝʛʽʶ ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ 

ʧʝʨʝʙʫʜʦʚʠ ʩʚʽʪʫ, ʪʦʙʪʦ ʜʽʻ ʥʝ ʷʢ ʫʯʝʥʴ, ʘ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʜʦʩʣʽʜʥʠʢ, 

ʢʦʥʩʪʨʫʢʪʦʨ. ʋʤʽʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʚʯʘʣʴʥʫ ʛʨʫ ʚ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʢʠ 

ʘʙʦ ʬʽʟʠʢʠ ï ʮʝ ʚʘʞʣʠʚʝ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʢʦʤʧʝʪʝʥʮʽʡ ʚʯʠʪʝʣʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ.  

ʉʴʦʛʦʜʥʽ ʽʩʥʫʻ ʨʷʜ ʚʝʙ-ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʽʛʦʨ ʫ STEM-ʦʩʚʽʪʠ, ʦʜʥʘʢ 

ʽʥʪʝʨʬʝʡʩ ʧʝʨʝʚʘʞʥʦ ʘʥʛʣʦʤʦʚʥʠʡ ʘʙʦ ʨʦʩʽʡʩʴʢʦʤʦʚʥʠʡ. (ʧʨʠʢʣʘʜʠ). 

ʑʝ ʦʜʥʠʤ ʥʘʧʨʷʤʦʤ ʥʘʚʯʘʥʥʷ ʽ ʜʝʤʦʥʩʪʨʘʮʽʾ ʜʦʩʷʛʥʝʥʴ ʻ ʭʘʢʘʪʦʥ. ʉʘʤʝ 

ʩʣʦʚʦ çʭʘʢʘʪʦʥè ï ʮʝ ʪʝʨʤʽʥ, ʱʦ ʚʠʡʰʦʚ ʚʽʜ ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʩʣʽʚ: ʭʘʢʝʨ ʽ 

ʤʘʨʘʬʦʥ. ʉʴʦʛʦʜʥʽ ʭʘʢʘʪʦʥʠ ʚʞʝ ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʭʘʢʝʨʩʪʚʘ, ʮʝ ʧʨʦʩʪʦ 

çʤʘʨʘʬʦʥ ʧʨʦʛʨʘʤʽʩʪʽʚè, ʜʝ ʥʝʚʝʣʠʢʽ ʢʦʤʘʥʜʠ ʬʘʭʽʚʮʽʚ ʟ ʨʽʟʥʠʭ ʦʙʣʘʩʪʝʡ 
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ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʧʨʦʛʨʘʤʽʩʪʠ, ʜʠʟʘʡʥʝʨʠ, ʤʝʥʝʜʞʝʨʠ) 

ʩʧʽʣʴʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ ʚʠʨʽʰʝʥʥʷʤ ʧʝʚʥʦʾ ʧʨʦʙʣʝʤʠ. ɿʘʟʚʠʯʘʡ ʭʘʢʘʪʦʥʠ 

ʪʨʠʚʘʶʪʴ ʚʽʜ ʦʜʥʦʛʦ ʜʥʷ ʜʦ ʪʠʞʥʷ. 

ɿʘʚʜʘʥʥʷʤ ʭʘʢʘʪʦʥʘ ʻ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʘʣʝ ʽʩʥʫʶʪʴ ʽ ʭʘʢʘʪʦʥʠ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʩʚʽʪʥʽʭ ʘʙʦ ʩʦʮʽʘʣʴʥʠʭ ʮʽʣʝʡ. ɯʩʥʫʶʪʴ 

ʨʽʟʥʽ ʥʘʧʨʷʤʢʠ ʽ ʪʝʤʘʪʠʢʠ ʭʘʢʘʪʦʥʽʚ ï ʚʽʜ ʤʝʜʠʮʠʥʠ ʜʦ ʤʽʩʴʢʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ʉʝʨʝʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʭʘʢʘʪʦʥʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʚ ʋʢʨʘʾʥʽ ʫ 2016 ʨʦʮʽ 

ʚʽʜʟʥʘʯʠʤʦ:  

GoITeens STEM Hackathon ï ʮʝ ʭʘʢʘʪʦʥ ʽʜʝʡ ʽ ʧʨʦʝʢʪʽʚ ʟ ʨʦʟʚʠʪʢʫ 

ʝʣʝʢʪʨʦʥʽʢʠ, ʱʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʠʥʪʝʟʽ ʧʨʠʨʦʜʥʠʭ ʥʘʫʢ, ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ. 

ʍʘʢʘʪʦʥ çEnergyHackè - ʧʝʨʰʠʡ ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʝʥʝʨʛʝʪʠʯʥʠʡ ʭʘʢʘʪʦʥ 

çEnergyHackè ʜʣʷ ʫʯʥʽʚ 9-11 ʢʣʘʩʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ 

ʚʠʭʦʚʘʥʮʽʚ ʧʦʟʘʰʢʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʭʘʢʘʪʦʥʫ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʠʭ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ, ʝʥʝʨʛʦʦʱʘʜʥʠʭ 

ʨʽʰʝʥʴ ʜʣʷ ʞʠʪʝʣʽʚ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʫʯʥʽʚʩʴʢʦʾ ʢʦʤʘʥʜʠ ʻ ʜʽʶʯʘ 

ʤʦʜʝʣʴ ʚʣʘʩʥʦʛʦ ʨʽʰʝʥʥʷ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʘ ʧʨʝʟʝʥʪʘʮʽʷ, ʜʝ ʚʽʜʦʙʨʘʞʝʥʦ ʙʽʟʥʝʩ-

ʤʦʜʝʣʴ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʭʘʢʘʪʦʥʽʚ ʻ:  

ï ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʥʘʚʯʘʣʴʥʦ-ʧʨʘʢʪʠʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʫʯʥʽʚ ʽʟ ʪʝʭʥʽʯʥʠʭ ʪʘ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʫʯʥʽʚ, ʦʨʛʘʥʽʟʘʮʽʷ ʾʭʥʴʦʾ ʩʘʤʦʩʪʽʡʥʦʾ 

ʪʘ ʛʨʫʧʦʚʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʩʧʨʠʷʥʥʷ ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʘʤʦʚʠʟʥʘʯʝʥʥʶ ʫʯʥʽʚ.  

ɽʣʝʢʪʨʦʥʥʽ ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ï ʮʝ ʢʦʤʧʣʝʢʩʠ ʧʨʦʛʨʘʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʽʤʽʪʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʚ ʣʘʙʦʨʘʪʦʨʽʾ. ʆʩʚʽʪʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʨʦʙʦʪʠ ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʧʨʦʚʦʜʠʪʠ ʚʽʨʪʫʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʬʽʟʠʢʠ, ʭʽʤʽʾ, 

ʙʽʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ ʪʘ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ, ʷʢ ʚ ʜʚʦʤʽʨʥʦʤʫ, ʪʘʢ ʽ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʉʴʦʛʦʜʥʽ ʩʪʚʦʨʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ:  
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VirtuLab www.virtulab.net ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʜʝʷʢʽ 

ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʙʽʛʫ ʜʦʩʣʽʜʽʚ ʽ ʙʘʯʠʪʠ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

InteractiveSimulations http://phet.colorado.edu ï ʧʨʦʛʨʘʤʘ ʤʦʜʝʣʶʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʽʚ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʧʝʨʝʙʽʛʫ ʽ ʚʠʙʦʨʫ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʾʭ ʧʨʦʚʝʜʝʥʥʷ.  

Yenka http://www.yenka.com ï ʚʽʨʪʫʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʟʽ ʩʪʚʦʨʝʥʥʷ 2-d ʪʘ 3-

d ʤʦʜʝʣʝʡ, ʜʝʤʦʥʩʪʨʘʮʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ 

ʟ ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

VirtualChemistryLaboratory http://chemcollective.org/applets/vlab.php ï 

ʚʽʨʪʫʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʨʥʝʪ-ʤʦʜʝʣʶʚʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʽʾ ʭʽʤʽʾ. ʃʘʙʦʨʘʪʦʨʽʷ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽ ʨʝʘʛʝʥʪʠ ʽ 

ʤʘʥʽʧʫʣʶʚʘʪʠ ʥʠʤʠ ʚ ʤʘʥʝʨʽ, ʱʦ ʥʘʛʘʜʫʻ ʩʧʨʘʚʞʥʶ ʣʘʙʦʨʘʪʦʨʽʶ.  

ʄʫʟʝʾ ʥʘʫʢʠ - ʤʫʟʝʾ, ʧʨʠʩʚʷʯʝʥʽ ʜʝʤʦʥʩʪʨʘʮʽʾ ʥʘʫʢʦʚʠʭ ʚʽʜʢʨʠʪʪʽʚ, 

ʜʦʩʷʛʥʝʥʴ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ. ʉʫʯʘʩʥʠʤ ʪʨʝʥʜʦʤ ʻ ʚʢʣʶʯʝʥʥʷ 

ʝʢʩʧʦʥʘʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʮʽʢʘʚʽ ʥʘʫʢʦʚʽ ʷʚʠʱʘ ʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. ɹʘʛʘʪʦ ʩʫʯʘʩʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʚʢʣʶʯʘʶʪʴ ʜʝʤʦʥʩʪʨʘʮʽʶ ʪʝʭʥʽʯʥʠʭ 

ʜʦʩʷʛʥʝʥʴ, ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʻ ʥʘʫʢʦʚʦ ʪʝʭʥʽʯʥʠʤʠ ʤʫʟʝʷʤʠ. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ: 

- ʃʦʥʜʦʥʩʴʢʠʡ ʤʫʟʝʡ ʥʘʫʢʠ (www.sciencemuseum.org.uk), 

- ʅʘʫʢʦʚʠʡ ʮʝʥʪʨ NEMO ʚ ɸʤʩʪʝʨʜʘʤʽ (www.e-nemo.nl), 

- ʄʫʟʝʡ CosmoCaixa ʚ ɹʘʨʩʝʣʦʥʽ (https://obrasociallacaixa.org/), 

DeutschesMuseum ʚ ʄʶʥʭʝʥʽ, 

- ʄʫʟʝʡ çɽʚʨʽʢʘè ʚ ɺʘʥʪʘʘ (ʌʽʥʣʷʥʜʽʷ) ( http://www.heureka.fi), 

- ʄʽʩʪʦ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʚ ʇʘʨʠʞʽ ( http://www.cite-sciences.fr) ʪʘ ʽʥ.  

- ʄʫʟʝʡ ʧʦʧʫʣʷʨʥʦʾ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ çɽʢʩʧʝʨʠʤʝʥʪʘʥʽʫʤè ʚ ʂʠʻʚʽ 

(http://www.experimentanium.com.ua/) ʪʘ ʘʥʘʣʦʛʽʯʥʠʡ çʄʫʟʝʡ ʮʽʢʘʚʦʾ ʥʘʫʢʠè ʚ 

ʆʜʝʩʽ (http://min.od.ua/). ɺ ʥʠʭ ʨʦʟʤʽʱʝʥʦ ʙʣʠʟʴʢʦ 250 ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʢʩʧʦʥʘʪʽʚ, 

ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʘʫʢʦʚʽ ʟʘʢʦʥʠ ʯʠ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ. ʇʦʩʪʽʡʥʘ ʝʢʩʧʦʟʠʮʽʷ ʤʘʻ 

ʨʦʟʜʽʣʠ: ʤʝʭʘʥʽʢʘ, ʘʢʫʩʪʠʢʘ, ʦʧʪʠʢʘ, ʝʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ, ʽʥʪʝʣʝʢʪʫʘʥʽʫʤ. ʋ ʄʫʟʝʾ 

http://www.sciencemuseum.org.uk/
http://www.e-nemo.nl/
http://www.heureka.fi/
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ʻ ʯʠʤʘʣʦ ʦʧʪʠʯʥʠʭ ̔ ʣʶʟʽʡ, ʣʘʟʝʨʥʠʡ ʪʘ ʜʟʝʨʢʘʣʴʥʠʡ ʣʘʙʽʨʠʥʪʠ, ʽʛʨʦʚʽ ʝʢʩʧʦʥʘʪʠ, 

ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʤʦʞʥʘ, ʘʣʝ ʽ ʧʦʪʨʽʙʥʦ ʪʦʨʢʘʪʠʩʷ, ʨʫʭʘʪʠ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ.  

ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʚ ʩʬʝʨʽ ʦʩʚʽʪʠ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʚʩʷ ʽʥʪʝʨʝʩ ʜʦ 

ʦʩʚʽʪʥʴʦʾ ʨʦʙʦʪʦʪʝʭʥʽʢʠ. 

ʈʦʙʦʪʦʪʝʭʥʽʢʘ ʻ ʽʥʪʝʛʨʘʣʴʥʦʾ STEM-ʜʠʩʮʠʧʣʽʥʦʶ, ʷʢʘ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʪʝʭʥʽʯʥʫ ʪʚʦʨʯʽʩʪʴ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʦʝʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʠʬʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʽʰʝʥʥʷʤ ʷʢ ʥʘʚʯʘʣʴʥʠʭ, ʪʘʢ ʽ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. ɺʦʥʘ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʘʢʠʤʠ ʦʙʣʘʩʪʷʤʠ ʷʢ ʤʝʭʘʪʨʦʥʽʢʘ, 

ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʘ, ʽʥʬʦʨʤʘʪʠʢʘ, ʙʽʦʥʽʢʘ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʙʨʘʟʽʚ, ʰʪʫʯʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʪʘ ʽʥ. 

ʆʙʣʘʩʪʴ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʻ ʙʘʛʘʪʦʜʠʩʮʠʧʣʽʥʘʨʥʦʶ ʽ ʚʝʣʴʤʠ ʽʥʥʦʚʘʮʽʡʥʦʶ, 

ʱʦ ʦʭʦʧʣʶʻ ʬʽʟʠʢʫ, ʤʘʪʝʤʘʪʠʢʫ, ʽʥʬʦʨʤʘʪʠʢʫ ʪʘ ʥʘʚʽʪʴ ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ, ʘ 

ʪʘʢʦʞ ʩʦʮʽʘʣʴʥʽ ʥʘʫʢʠ. 

ʂʨʽʤ ʪʦʛʦ, ʯʝʨʝʟ ʨʽʟʥʽ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʪʨʽʙʥʘ ʢʦʤʘʥʜʥʘ ʨʦʙʦʪʘ, 

ʢʨʝʘʪʠʚʥʽʩʪʴ ʽ ʧʽʜʧʨʠʻʤʥʠʮʴʢʽ ʥʘʚʠʯʢʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʙʦʪʽʚ ʽ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʣʫʞʙ. ɸʥʘʣʽʟ ʨʠʥʢʫ ʧʦʩʣʫʛ, 

ʘ ʩʘʤʝ ʟʘʥʷʪʴ ʟ ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʚ ʋʢʨʘʾʥʽ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʜʘʥʠʡ ʥʘʧʨʷʤ ʘʢʪʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ. ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʧʨʘʮʶʶʪʴ ʜʠʪʷʯʽ ʮʝʥʪʨʠ, ʛʫʨʪʢʠ, ʪʝʭʥʽʯʥʽ 

ʩʪʫʜʽʾ, ʢʫʨʩʠ ʧʨʠ ɯʊ-ʢʦʤʧʘʥʽʷʭ, ʩʪʚʦʨʶʶʪʴʩʷ ʮʝʥʪʨʠ STEM-ʦʩʚʽʪʠ ʧʨʠ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʛʫʨʪʢʽʚ ʧʨʘʮʶʻ ʟ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ Arduino ʪʘ 

ʥʘʙʦʨʘʤʠ ʽʟ ʩʝʨʽʡ LEGO, ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʩʝʨʝʜ ʷʢʠʭ ʻ LEGO Mindstorms 

ʪʘ LEGO WeDo.  

* * *  

ʆʜʥʽʻʶ ʟ ʚʠʤʦʛ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʩʪʘʻ ʥʝ ʩʪʽʣʴʢʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʫʯʥʽʚ ʩʠʩʪʝʤʦʶ ʟʥʘʥʴ, ʩʢʽʣʴʢʠ ʦʟʙʨʦʾʪʠ ʾʭ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʚʤʽʥʥʷʤʠ 

ʟʜʦʙʫʚʘʪʠ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ, ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʽ ʚʠʨʦʙʣʷʪʠ ʥʦʚʽ ʟʥʘʥʥʷ ʚ 

ʙʫʜʴ-ʷʢʽʡ ʩʘʤʦʩʪʽʡʥʽʡ ʪʘ ʛʨʫʧʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɯ ʪʽʣʴʢʠ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʡ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ, ʟʜʘʪʥʠʡ ʨʝʘʣʽʟʫʚʘʪʠ ʜʘʥʽ 

ʚʠʤʦʛʠ.  
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ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʦʜʥʽʻʾ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʦʤʧʝʪʝʥʮʽʡ 21 ʩʪʦʣʽʪʪʷ ï 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ, ʥʝʦʙʭʽʜʥʘ ʨʝʘʣʽʟʘʮʽʷ ʥʘʩʪʫʧʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ:  

- ʦʨʛʘʥʽʟʘʮʽʷ ʩʪʠʤʫʣʶʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʫʯʥʽʚ; 

- ʩʧʽʚʧʨʘʮʷ ʧʝʜʘʛʦʛʘ ʡ ʫʯʥʷ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ, ʧʝʜʘʛʦʛʽʚ ʽ ʙʘʪʴʢʽʚ. 

ʂʦʣʝʢʪʠʚʦʤ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʇʦʢʨʦʚʩʴʢʦʛʦ ʣʽʮʝʶ  ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ 

ʥʘʧʨʷʤʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ: ʥʘʚʯʘʣʴʥʽ ʫʨʦʢʠ; ʩʧʝʮʽʘʣʴʥʽ ʢʫʨʩʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʪʘ STEɸM-

ʥʘʧʨʷʤʢʫ; ʛʫʨʪʢʦʚʘ ʨʦʙʦʪʘ; ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʪʘ ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ; ʧʨʝʜʤʝʪʥʽ 

ʪʠʞʥʽ ʪʘ ʜʝʢʘʜʠ; ʫʯʘʩʪʴ ʚ ɯʥʞʝʥʝʨʥʦʤʫ ʪʘ STEɸM-ʪʠʞʥʽ; ʥʘʫʢʦʚʽ ʧʽʢʥʽʢʠ; 

ʫʯʥʽʚʩʴʢʽ ʦʣʽʤʧʽʘʜʠ; ʢʦʥʢʫʨʩʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ; ʥʘʚʯʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ, ʪʦʱʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʠʢ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ çʌʝʩʪʠʚʘʣʽ STEM-ʽʜʝʡè, ʤʽʩʴʢʦʤʫ ʽʥʪʝʥʩʠʚʽ çʃʘʡʬʭʘʢʠ ʪʘ ʢʝʡʩʠ 

ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ STEM-ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽè ʜʣʷ ʚʯʠʪʝʣʽʚ 

ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ, ɯʥʞʝʥʝʨʥʦʤʫ ʪʠʞʥʽ, STEM-ʪʠʞʥʽ, ʧʨʦʚʝʜʝʥʦʤʫ ʚ 

ʨʘʤʢʘʭ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ STEM-ʚʝʩʥʠ. 

ɼʣʷ ʧʨʠʢʣʘʜʫ, ɯʥʞʝʥʝʨʥʠʡ ʪʠʞʜʝʥʴ-2023/2024 ʢʘʬʝʜʨʠ ʧʨʠʨʦʜʥʠʯʠʭ 

ʜʠʩʮʠʧʣʽʥ ʣʽʮʝʶ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘʭʦʜʘʤʠ, ʧʨʠʩʚʷʯʝʥʠʤʠ ʽʥʞʝʥʝʨʥʠʤ 

ʘʩʧʝʢʪʘʤ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ. ɼʦ ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʭʦʜʽʚ ʚʭʦʜʠʣʠ ʣʝʢʮʽʾ, 

ʜʝʤʦʥʩʪʨʘʮʽʾ, ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʪʘ ʽʥʰʽ ʘʢʪʠʚʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʣʫʯʝʥʥʷ 

ʣʽʮʝʾʩʪʽʚ ʜʦ ʽʥʞʝʥʝʨʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʽʥʪʝʨʝʩʫ ʫ ʮʽʡ ʛʘʣʫʟʽ. 

ʇʨʦʷʚʘʤʠ ʽʥʞʝʥʝʨʥʦʾ ʜʫʤʢʠ ʻ ʙʫʣʴʙʘʰʢʠ ʚ ʰʦʢʦʣʘʜʽ ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʽ ʛʽʨʢʠ, 

ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʭʚʦʨʦʙ ʪʘ ʧʽʜʢʦʨʝʥʥʷ ʢʦʩʤʦʩʫ, ʧʨʦʮʝʩ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ 

ʪʝʦʨʝʪʠʯʥʘ ʥʘʫʢʘ ʥʘʙʫʚʘʻ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʉʘʤʝ ʽʥʞʝʥʝʨ ʨʦʙʠʪʴ 

ʧʨʘʢʪʠʯʥʫ ʩʢʣʘʜʦʚʫ ʥʘʰʦʛʦ ʞʠʪʪʷ ʪʘʢʠʤ, ʷʢ ʚʦʥʦ ʻ. 

ʆʩʥʦʚʦʶ ɯʥʞʝʥʝʨʥʦʛʦ ʪʠʞʥʷ ʩʪʘʣʘ ʚʽʨʘ ʥʘʰʦʛʦ ʣʽʮʝʶ ʚ ʪʝ, ʱʦ ʽʥʞʝʥʝʨʽʷ 

ʥʝ ʚ ʧʽʜʨʫʯʥʠʢʘʭ ʪʘ ʫ ʬʦʨʤʫʣʘʭ, ʘ, ʥʘʩʘʤʧʝʨʝʜ, ʚʦʥʘ ʚ ʮʽʢʘʚʦʩʪʽ, 

ʩʧʦʩʪʝʨʝʞʣʠʚʦʩʪʽ, ʦʯʘʭ, ʷʢʽ ʟʘʛʦʨʷʶʪʴʩʷ ʚʽʜ ʰʘʣʝʥʦʾ ʜʣʷ ʢʦʛʦʩʴ ʽʜʝʾ. ʗʢʱʦ 
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ʣʶʜʠʥʘ ʭʦʯʝ ʱʦʩʴ ʟʨʦʙʠʪʠ, ʚʦʥʘ ʟʤʦʞʝ ʮʝ ʟʨʦʙʠʪʠ; ʚʠʥʘʭʽʜ ʧʽʜʣʽʪʢʘ ʤʦʞʝ ʡ ʥʝ 

ʟʤʽʥʠʪʴ ʩʚʽʪ, ʘʣʝ ʚʽʥ ʪʦʯʥʦ ʟʤʽʥʠʪʴ ʡʦʛʦ ʞʠʪʪʷ. ɯ ʮʴʦʛʦ ʙʽʣʴʰ ʥʽʞ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ 

ʜʦʧʦʤʦʛʪʠ ʡʦʤʫ ʮʝ ʟʨʦʙʠʪʠ; ʥʝ ʧʦʪʨʽʙʥʦ ʩʢʣʘʜʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ, ʷʢ 

ʧʨʘʮʶʻ ʙʽʣʴʰʽʩʪʴ ʟʘʢʦʥʽʚ ʧʨʠʨʦʜʠ, ʪʦʤʫ ʚʩʽ ʥʘʰʽ ʟʘʚʜʘʥʥʷ ʧʦʙʫʜʦʚʘʥʦ ʥʘ 

ʧʨʠʥʮʠʧʽ DIY (ʘʥʛʣ. DIY ʪʘʢʦʞ D. I. Y. ʚʽʜ ʘʥʛʣ. Do It Yourself ï çʟʨʦʙʠ ʮʝ ʩʘʤè). 

ʆʜʥʠʤ ʽʟ ʮʽʢʘʚʠʭ ʟʘʚʜʘʥʴ ɯʥʞʝʥʝʨʥʦʛʦ ʪʠʞʥʷ ʜʣʷ ʫʯʥʽʚ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ 

STEM-ʙʫʢʝʪʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ART, Chemistry ʪʘ ʽʥʞʝʥʝʨʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʈʝʘʣʽʟʫʚʘʪʠ ʫ ʢʦʤʘʥʜʽ ʨʝʘʣʴʥʦ ʙʫʜʴ-ʷʢʫ ʬʘʥʪʘʩʪʠʯʥʫ ʽʜʝʶ. ʋʯʥʽ 10 

ʢʣʘʩʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ STEAM-ʙʫʢʝʪʫ çʂʦʣʦʦʙʽʛ ɾʠʪʪʷè ʽʟ ʧʝʨʚʦʮʚʽʪʽʚ 

ʚʠʢʦʨʠʩʪʘʣʠ ʧʣʘʩʪʠʢʦʚʽ ʣʦʞʢʠ, ʧʨʦʙʽʨʢʠ, ʟʝʣʝʥʠʡ ʜʨʽʪ ʽ ʟʘʥʫʨʠʣʠ ʙʫʢʝʪ ʫ 

ʰʪʫʯʥʠʡ ʩʥʽʛ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʥʘʛʦʜʦʶ, ʫ ʭʽʤʢʘʙʽʥʝʪʽ ʂʇʃ, ʣʽʮʝʾʩʪʠ ʧʨʠʛʘʜʘʣʠ 

ʷʢʽʩʥʽ ʨʝʘʢʮʽʾ ʥʘ ʦʨʛʘʥʽʯʥʽ ʪʘ ʥʝʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʪʘ ʷʢ ʨʝʟʫʣʴʪʘʪ ï ʦʪʨʠʤʘʣʠ 

ʈʽʟʥʦʢʦʣʴʦʨʦʚʫ ɺʝʩʝʣʢʫ.  

ʇʽʜ ʯʘʩ ʽʥʞʝʥʝʨʥʦʛʦ ʪʠʞʥʷ-2024 ʥʘ ʫʨʦʮʽ ʭʽʤʽʾ ʟ ʪʝʤʠ çʎʽʥʥʘ ʚʦʜʘè 

ʣʽʮʝʾʩʪʠ ʧʦʟʥʘʡʦʤʠʣʠʩʴ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʟʙʦʨʫ ʪʘ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʩʫʯʘʩʥʠʤʠ 

ʩʪʘʨʪʘʧʘʤʠ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴ ʧʨʦʙʣʝʤʠ ʜʦʩʪʫʧʫ ʜʦ ʧʠʪʥʦʾ ʽ ʪʝʭʥʽʯʥʦʾ ʚʦʜʠ; ʟʘ 

ʤʝʪʦʜʠʯʥʦʶ ʢʘʨʪʢʦʶ çɺʫʛʽʣʴʥʠʡ ʬʽʣʴʪʨè ʧʨʦʚʝʣʠ ʦʯʠʱʝʥʥʷ ʙʨʫʜʥʦʾ ʚʦʜʠ, 

ʧʝʨʝʢʦʥʘʣʠʩʴ ʚ ʘʜʩʦʨʙʮʽʡʥʽʡ ʟʜʘʪʥʦʩʪʽ ʘʢʪʠʚʦʚʘʥʦʛʦ ʚʫʛʽʣʣʷ ʧʦʛʣʠʥʘʪʠ ʜʨʽʙʥʽ 

ʯʘʩʪʠʥʢʠ ʟʘʙʨʫʜʥʝʥʴ; ʟ ʥʘʫʢʦʚʠʤ STEM-ʥʘʙʦʨʦʤ Same Toy çʉʠʩʪʝʤʘ ʦʯʠʱʝʥʥʷ 

ʚʦʜʠè, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʨʦʙʦʪʫ ʤʘʣʝʥʴʢʦʾ ʚʦʜʦʦʯʠʩʥʦʾ ʩʪʘʥʮʽʾ, ʧʨʦʚʝʣʠ 

ʘʥʘʣʦʛʽʯʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʅʘʰʽ ʣʽʮʝʾʩʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʽʟ ʥʘʡʥʦʚʽʰʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 

ʆʢʨʽʤ ʪʦʛʦ, ʱʦ ʫʯʥʽ ʪʘ ʫʯʝʥʠʮʽ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʧʦʚʪʦʨʶʚʘʣʠ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʞʠʚʦʾ ʤʘʪʝʨʽʾ ʥʘ ʨʽʟʥʠʭ ʧʨʠʢʣʘʜʘʭ, ʚʦʥʠ ʱʝ ʧʨʦʚʝʣʠ ʧʨʘʢʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʠʚʯʝʥʥʷ ʙʫʜʦʚʠ ʢʣʽʪʠʥ ʧʣʦʜʽʚ ʬʨʫʢʪʽʚ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ, ʘ ʩʘʤʝ: 

1) ʦʙʛʦʚʦʨʠʣʠ ʫ ʛʨʫʧʘʭ ʨʦʣʴ ʢʫʭʦʥʥʦʾ ʩʦʣʽ, ʤʠʡʥʦʛʦ ʟʘʩʦʙʫ, ʤʝʜʠʯʥʦʛʦ 

ʩʧʠʨʪʫ ʫ ʚʠʣʫʯʝʥʥʽ ɼʅʂ ʽʟ ʧʣʦʜʽʚ ʬʨʫʢʪʽʚ ʙʘʥʘʥʫ, ʧʦʣʫʥʠʮʽ, ʢʽʚʽ, ʷʙʣʫʢ, 

ʤʘʥʜʘʨʠʥʫ; 

2) ʜʘʣʽ ʟʽʙʨʘʣʠ ɼʅʂ ʽʟ ʬʽʣʴʪʨʘʪʫ  ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜ 

ʤʽʢʨʦʩʢʦʧʦʤ ʟ ʮʠʬʨʦʚʦʶ ʢʘʤʝʨʦʶ; 

https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
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3) ʟʛʦʜʦʤ ʟʘʢʨʽʧʠʣʠ ʟʥʘʥʥʷ ʧʨʦ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʪʪʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʪʘ 

ʚʠʢʦʥʘʥʥʷʤ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʧʽʜʪʚʝʨʜʠʣʠ ʤʦʣʝʢʫʣʷʨʥʠʡ, ʢʣʽʪʠʥʥʠʡ ʨʽʚʥʽ 

ʧʣʦʜʫ; 

4) ʷʢ ʨʝʟʫʣʴʪʘʪ ʩʪʚʦʨʠʣʠ STEM-ʤʦʜʝʣʴ ʤʦʣʝʢʫʣʠ ɼʅʂ ʽʟ ʧʣʘʩʪʠʣʽʥʫ. 

ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ STEM-ʪʝʭʥʦʣʦʛʽʡ ʻ ʨʦʙʦʪʘ ʟ MozaBook ï çʝʢʦʩʠʩʪʝʤʘ 

ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ ʜʣʷ ʦʩʚʽʪʠè ʩʢʣʘʜʦʚʽ ʷʢʦʾ ʽʥʩʪʨʫʤʝʥʪʠ, ʮʠʬʨʦʚʽ ʫʨʦʢʠ, 3-D 

ʩʮʝʥʠ, ʪʝʩʪʠ, ʚʽʜʝʦ ʪʘ ʽʥ. ʇʝʨʝʚʘʛʠ ʘʚʪʦʨʩʴʢʠʭ ʫʨʦʢʽʚ MozaBook: ʧʦʛʣʷʜ ʫ 

ʤʘʡʙʫʪʥʻ, ʩʠʩʪʝʤʥʽʩʪʴ, ʩʫʯʘʩʥʽʩʪʴ, ʝʢʦʥʦʤʽʷ ʯʘʩʫ ʚʯʠʪʝʣʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʞʣʠʚʦʩʪʝʡ MozaBook ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʦʟʥʘʡʦʤʠʣʠʩʷ ʟ 

ʪʝʭʥʦʣʦʛʽʷʤʠ 3-D ʜʨʫʢʫ, ʫʤʦʚʘʤʠ ʨʝʘʢʮʽʾ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʧʦʣʽʝʪʠʣʝʥʫ ʪʘ ʪʝʬʣʦʥʫ.  

ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ STEM-ʪʝʭʥʦʣʦʛʽʾ ʻ 

ʦʨʛʘʥʽʟʘʮʽʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ çSTEM-ʪʠʞʥʷè, ʷʢʠʡ ʱʦʨʽʯʥʦ ʧʨʦʭʦʜʠʪʴ ʫ ʨʘʤʢʘʭ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʬʝʩʪʠʚʘʣʶ çSTEM-ʚʝʩʥʘè ʟ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʦʞʝʥʴ 

ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ), ʦʙʤʽʥʫ 

ʜʦʩʚʽʜʦʤ ɦ ʦʜʦ ʨʦʟʚʠʪʢʫ ʥʘʧʨʷʤʽʚ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʫʯʘʩʪʽ ʫ ʢʚʽʪʥʝʚʠʭ 

ɭʚʨʦʧʝʡʩʴʢʠʭ STEM-ʧʦʜʽʷʭ. ʅʘʚʝʜʝʤʦ ʜʝʷʢʽ ʧʨʠʢʣʘʜʠ. 

ʋʯʥʽ 10 ʢʣʘʩʫ ʚʠʚʯʘʣʠ ʪʝʭʥʽʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʫʤʦʚʠ ʨʦʩʪʫ ʤʽʢʨʦʟʝʣʝʥʽ. ɺ 

ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʯʘʩʫ ʧʽʜ ʯʘʩ ʩʠʨʝʥʠ ʫ ʙʦʤʙʦʩʭʦʚʠʱʽ ʚʦʥʠ ʦʟʥʘʡʦʤʠʣʠʩʴ ʟ 

ʚʠʜʘʤʠ ʛʦʨʦʜʠʥʠ ʪʘ ʪʝʭʥʦʣʦʛʽʻʶ ʤʽʢʨʦʛʨʠʥ, ʧʦʩʪʘʚʠʣʠ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʽʥʥʷ 

ʪʘ ʟôʷʩʫʚʘʣʠ, ʱʦ ʯʦʪʠʨʠ ʪʠʞʥʽ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ï ʮʝ ʪʦʡ ʤʘʢʩʠʤʫʤ, ʟʘ 

ʷʢʠʡ ʜʝʷʢʽ ʩʦʨʪʠ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ ʚʠʯʝʨʧʫʶʪʴ ʟʘʧʘʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʘʩʽʥʠʥ 

ʚ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʞʠʚʣʝʥʥʷ. 

ʇʽʜ ʯʘʩ ʨʦʟʛʣʷʜʫ ʪʝʤʠ çɻʝʥʝʪʠʯʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠè 

ʧʦʚʪʦʨʠʣʠ ʩʢʣʘʜ ʪʘ ʩʪʚʦʨʠʣʠ ʤʦʜʝʣʽ ʤʦʣʝʢʫʣ ʪʠʧʦʚʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʣʘʩʽʚ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʅʘ ʫʨʦʢʘʭ ʭʽʤʽʾ ʣʽʮʝʾʩʪʠ ʨʦʟʛʣʷʜʘʣʠ ʚʧʣʠʚ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ, 

ʩʧʨʠʯʠʥʝʥʦʛʦ ʧʘʨʥʠʢʦʚʠʤʠ ʛʘʟʘʤʠ, ʥʘ ʩʪʘʥ ʢʣʽʤʘʪʫ ʧʣʘʥʝʪʠ ʪʘ ʚʧʣʠʚ ʬʨʝʦʥʽʚ ʥʘ 

ʦʟʦʥʦʚʠʡ ʰʘʨ. 
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ɼʦ ɼʥʷ ɿʝʤʣʽ ʥʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʫʯʥʽ ʨʦʟʛʣʷʥʫʣʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ 

ʣʶʜʠʥʠ ʥʘ ʩʪʘʥ ʙʽʦʩʬʝʨʠ ʧʣʘʥʝʪʠ ɿʝʤʣʷ, ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʦ 2050 ʨʦʢʫ ʪʘ 

ʰʣʷʭʠ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ.  

ʋ ʨʘʤʢʘʭ STEAM-ʪʠʞʥʷ ʣʽʮʝʾʩʪʘʤ ʙʫʣʘ ʥʘʜʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ 

ʧʨʠʯʠʥʘʤʠ ʫʪʚʦʨʝʥʥʷ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ ʟ ʥʘʫʢʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʧʨʦʩʪʝʞʠʪʠ 

ʧʨʦʮʝʩ 3D ʬʦʨʤʘʪʫ ʎʠʬʨʦʚʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʚʯʘʥʥʷ ï Mozaik. 

ɼʠʟʘʡʥ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʴʦʛʦʜʥʽ ʚʘʞʣʠʚʽ ʩʫʧʫʪʥʠʢʠ ʞʠʪʪʷ 

ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ʊʘ ʚʘʞʣʠʚʦ ʧʘʤôʷʪʘʪʠ ʩʚʦʻ ʧʨʠʨʦʜʥʝ ʥʘʯʘʣʦ ʪʘ ʙʽʦʣʦʛʽʯʥʫ 

ʩʫʪʥʽʩʪʴ. ʋ ʨʘʤʢʘʭ STEAM-ʪʠʞʥʷ ʫʯʥʷʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʚʦʨʠʪʠ ʣʦʛʦʪʠʧ 

ʧʨʝʜʤʝʪʫ çɹʽʦʣʦʛʽʷè. ʋʯʥʽ 11 ʢʣʘʩʽʚ ʪʚʦʨʯʦ ʪʘ ʥʝʩʪʘʥʜʘʨʪʥʦ ʧʽʜʽʡʰʣʠ ʜʦ ʡʦʛʦ 

ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʧʨʝʜʩʪʘʚʠʣʠ ʩʚʦʻ ʙʘʯʝʥʥʷ ʧʨʝʜʤʝʪʘ. 

ʅʘ ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ ʪʘ ʝʢʦʣʦʛʽʾ ʫʯʥʽ ʨʦʟʛʣʷʥʫʣʠ ʪʝʤʫ: çʉʧʘʜʢʦʚʽ ʭʚʦʨʦʙʠ ʪʘ 

ʤʝʪʦʜʠ ʾʭ ʜʽʘʛʥʦʩʪʠʢʠè, ʦʟʥʘʡʦʤʠʣʠʩʴ ʽʟ ʩʫʯʘʩʥʠʤʠ STEM-ʤʝʪʦʜʘʤʠ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʪʘ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʷʢ: FISH, ʇʃʈ, CGH, 

SKY, ʋɿɼ ʧʣʦʜʫ, ʛʝʥʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʘʤʥʽʦʪʠʯʥʦʾ ʨʽʜʠʥʠ ʘʙʦ ʧʫʧʦʚʠʥʥʦʾ ʢʨʦʚʽ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʤʘʪʝʨʽ, ʙʽʦʧʩʽʷ ʚʦʨʩʠʥʦʢ ʭʦʨʽʦʥʫ, ʢʘʨʽʦʪʠʧʫʚʘʥʥʷ 

ʭʨʦʤʦʩʦʤ. ʎʷ ʪʝʤʘ ʻ ʦʜʥʽʻʶ ʟ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʜʘʻ ʫʯʥʷʤ 

ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʧʦʨʷʜ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʙʘʢʪʝʨʽʘʣʴʥʽ, 

ʚʽʨʫʩʥʽ ʪʘ ʽʥʰʽ ʽʥʬʝʢʮʽʾ, ʽʩʥʫʻ ʟʥʘʯʥʝ ʯʠʩʣʦ (ʙʣʠʟʴʢʦ 2500) ʩʧʘʜʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. 

ʍʦʯʫ ʘʢʮʝʥʪʫʚʘʪʠ ɺʘʰʫ ʫʚʘʛʫ ʥʘ ʢʣʶʯʦʚʦʤʫ ʘʩʧʝʢʪʽ ʥʘʰʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ï ʮʝ ʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʩʧʽʚʧʨʘʮʽ ʟ ʅɼɯ, ɺʅɿ, ʛʨʦʤʘʜʩʴʢʠʤʠ  

ʪʘ ʙʣʘʛʦʜʽʡʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʙʽʟʥʝʩʦʤ, ʤʽʩʴʢʦʶ ʚʣʘʜʦʶ ï ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ 

ʢʣʘʩʪʝʨʽʚ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ. 

ɺʽʜʪʘʢ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʩʧʽʚʧʨʘʮʷ ʣʽʮʝʶ ʟ ʂʨʠʚʦʨʽʟʴʢʠʤ ʜʝʨʞʘʚʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ 

ʫʥʽʚʝʨʩʠʪʝʪʦʤ. ɿʦʢʨʝʤʘ, ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʝʜʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʘʮʶʚʘʪʠ ʫ ʥʘʫʢʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʡ ʝʢʦʣʦʛʽʾ ʪʘ ʢʘʬʝʜʨʠ 

ʭʽʤʽʾ, ʟ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʨʦʻʢʪʽʚ çʇʨʦʙʣʝʤʘ ʚʤʽʩʪʫ ʥʽʪʨʘʪʽʚ ʫ ʭʘʨʯʦʚʠʭ 
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ʧʨʦʜʫʢʪʘʭ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷè, çɻʝʪʝʨʦʮʠʢʣʽʯʥʽ ʩʧʦʣʫʢʠ ʥʘ ʩʣʫʞʙʽ 

ʤʝʜʠʮʠʥʠè. 

ʉʘʤʝ ʥʘ ʢʘʬʝʜʨʽ ʭʽʤʽʾ ʂɼʇʋ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʚʠʢʦʥʘʣʠ ʨʷʜ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ, ʘ ʩʘʤʝ ʥʘ ʜʦʙʫʚʘʥʥʷ ʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʢʩʠʛʝʥʦʚʤʽʩʥʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ: ʝʩʪʝʨʽʚ, ʙʘʛʘʪʦʘʪʦʤʥʠʭ ʩʧʠʨʪʽʚ, ʘʣʴʜʝʛʽʜʽʚ, ʢʘʨʙʦʥʦʚʠʭ 

ʢʠʩʣʦʪ. ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʫʜʦʩʢʦʥʘʣʠʣʠ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ 

ʣʘʙʦʨʘʪʦʨʥʠʤ ʧʦʩʫʜʦʤ, ʥʘʛʨʽʚʥʠʤʠ ʧʨʠʣʘʜʘʤʠ, ʦʟʥʘʡʦʤʠʣʠʩʴ ʟ ʥʦʚʠʤ 

ʣʘʙʦʨʘʪʦʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʟ ʙʽʦʣʦʛʽʾ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʟʘʢʨʽʧʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ 

ʧʨʘʢʪʠʮʽ ʪʘ ʨʦʟʚʠʥʫʪʠ ʥʘʚʠʯʢʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ. ʉʘʤʝ ʟ ʪʘʢʦʶ ʤʝʪʦʶ ʶʥʽ, 

ʜʦʧʠʪʣʠʚʽ ʥʘʫʢʦʚʮʽ ʟ ʂʇʃ ʟʘʚʽʪʘʣʠ ʜʦ ʂɼʇʋ ʥʘ ʙʘʟʫ ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʪʘ 

ʝʢʦʣʦʛʽʾ ʚ ʃʘʙʦʨʘʪʦʨʽʶ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʨʦʚʝʣʠ 

ʣʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ʟ ʪʝʤʠ çʎʠʪʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʛʝʥʝʪʠʢʠ. ʄʽʪʦʟè. ʃʽʮʝʾʩʪʠ 

ʟʘʥʫʨʠʣʠʩʷ ʚ ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ʩʚʽʪ ʜʦʩʣʽʜʞʝʥʴ ʮʽʢʘʚʦʛʦ ʧʨʦʮʝʩʫ ʧʦʜʽʣʫ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʥʘʚʯʠʣʠʩʷ ʩʘʤʦʩʪʽʡʥʦ ʚʛʦʪʦʚʣʷʪʠ ʤʽʢʨʦʧʨʝʧʘʨʘʪʠ, 

ʦʧʠʩʫʚʘʪʠ ʽ ʧʦʨʽʚʥʶʚʘʪʠ ʩʪʘʜʽʾ ʤʽʪʦʟʫ. ʇʨʦʚʝʣʠ ʟʘʭʦʧʣʠʚʝ ʟʘʥʷʪʪʷ, ʷʢʝ ʧʦʻʜʥʫʻ 

ʚ ʩʦʙʽ ʧʝʨʝʚʽʨʢʫ ʟʥʘʥʴ ʪʘ ʦʪʨʠʤʘʥʥʷ ʢʦʣʦʩʘʣʴʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʚʯʠʪʝʣʽʚ ʪʘ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʇʦʢʨʦʚʩʴʢʦʛʦ ʣʽʮʝʶ ʂʄʈ ʻ ʘʢʪʠʚʥʽʩʪʴ ʫʯʘʩʪʽ ʚ ʦʣʽʤʧʽʘʜʘʭ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʢʦʥʢʫʨʩʘʭ, ʢʦʥʢʫʨʩʘʭ-ʟʘʭʠʩʪʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʝʨʝʜ ʥʠʭ ʟʘ ʦʩʪʘʥʥʽʡ ʥʘʚʯʘʣʴʥʠʡ ʨʽʢ: 

1 ʧʝʨʝʤʦʞʝʮʴ ʥʘ ʤʽʩʴʢʦʤʫ ʝʪʘʧʽ ʟ ʬʽʟʠʢʠ, ʘʩʪʨʦʥʦʤʽʾ, ʤʘʪʝʤʘʪʠʢʠ, 

ʽʩʪʦʨʽʾ, ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ; 

II ʤʽʩʮʝ ʫ ʬʽʥʘʣʽ ɯV ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʪʫʨʥʽʨʫ ʶʥʠʭ ʙʽʦʣʦʛʽʚ çNEOBIOè; 

ʝʨʝʤʦʛʘ ʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʢʦʥʢʫʨʩʽ ʶʥʠʭ ʟʦʦʣʦʛʽʚ ʪʘ ʪʚʘʨʠʥʥʠʢʽʚ ʚ 

ʩʝʢʮʽʾ çʊʚʘʨʠʥʥʠʮʪʚʦ; 

ʝʨʝʤʦʛʘ ʽ ʦʙʣʘʩʥʦʤʫ ʢʦʥʢʫʨʩʽ ʶʥʠʭ ʥʘʪʫʨʘʣʽʩʪʽʚ ʟʘ ʥʘʧʨʷʤʢʦʤ 

çɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʨʦʙʦʪʘ ʟ ʙʽʦʣʦʛʽʾ, ʧʨʦʜʫʢʪʠʚʥʘ ʧʨʘʮʷ ʪʘ 

ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʫ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè; 
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ʝʨʝʤʦʛʘ ʫ XX ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʢʦʥʢʫʨʩʽ çʖʥʠʡ ʩʝʣʝʢʮʽʦʥʝʨ ʽ ʛʝʥʝʪʠʢè; 

ʝʨʝʤʦʛʘ ʫ ʬʽʥʘʣʴʥʦʤʫ ʝʪʘʧʽ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʦʣʽʤʧʽʘʜʠ ʚʠʧʫʩʢʥʦʛʦ 

ʰʢʽʣʴʥʦʛʦ ʜʦʩʣʽʜʥʠʮʪʚʘ (ʫʯʥʽʚʩʴʢʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʻʢʪʽʚ) ʫ 2023 

ʨʦʮʽ, ʩʝʢʮʽʷ çɸʛʨʦʙʽʦʣʦʛʽʷè; 

ʝʨʝʤʦʛʘ (ʫ ʩʢʣʘʜʽ ʢʦʤʘʥʜʠ ʢʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ñʉʪʘʥʮʽʷ ʶʥʠʭ ʥʘʪʫʨʘʣʽʩʪʽʚ ʇʦʢʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫò ʂʨʠʚʦʨʽʟʴʢʦʾ ʤʽʩʴʢʦʾ 

ʨʘʜʠ) ʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʟʣʴʦʪʽ ʫʯʥʽʚʩʴʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʙʨʠʛʘʜ, 

ʪʨʫʜʦʚʠʭ ʘʛʨʘʨʥʠʭ ʦʙô̒ ʜʥʘʥʴ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʫ 

ʥʦʤʽʥʘʮʽʾ çʑʝʜʨʽʩʪʴ ʨʽʜʥʦʾ ʟʝʤʣʽè;  

 ʧʝʨʝʤʦʞʮʽ ʤʽʩʴʢʦʛʦ ʢʦʥʢʫʨʩʫ ʫʯʥʽʚʩʴʢʠʭ ʧʨʦʻʢʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ 

çSTEMʧʨʦʩʪʽʨ - 2023è ʚ ʩʪʘʨʰʽʡ ʚʽʢʦʚʽʡ ʢʘʪʝʛʦʨʽʾ ʪʘ ʽʥ. 

ɯ ʱʝ ʪʨʦʭʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ STEM-ʟʜʦʙʫʪʢʠ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʇʦʢʨʦʚʩʴʢʦʛʦ 

ʣʽʮʝʶ. 

ʊʘʢ, ʫ 2016 ʨʦʮʽ ʥʘ ʙʘʟʽ ʣʽʮʝʶ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʂʨʠʚʦʨʽʟʴʢʠʤ ʙʦʪʘʥʽʯʥʠʤ ʩʘʜʦʤ 

ʅɸʅ ʋʢʨʘʾʥʠ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʻʢʪ çʊʘʻʤʥʠʮʽ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ ʜʣʷ ʜʽʪʝʡè ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʮʝʥʪʨʫ çʇʘʨʦʩʪʦʢè. 

ʋ 2017 ʨʦʮʽ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʻʢʪ ʟʽ ʩʪʚʦʨʝʥʥʷ  ʚʽʨʪʫʘʣʴʥʦʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ 

ʦʙʩʝʨʚʘʪʦʨʽʾ çUniversè. 

ʋ 2017-2018 ʨʦʢʘʭ ʨʝʘʣʽʟʦʚʘʥʦ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʽ ʧʨʦʻʢʪʠ çʈʽʢ ʢʥʠʛʠè 

ʪʘ çʈʽʢ ʝʢʦʣʦʛʽʾè ʫ ʂʇʃ. 

ʋ 2018 ʨʦʮʽ ʣʽʮʝʡ ʩʪʘʚ ʫʯʘʩʥʠʢʦʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʦʻʢʪʫ ʚʽʜ Lego 

Foundation. 

ʋ 2019 ʨʦʮʽ ʨʝʘʣʽʟʦʚʘʥʦ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʨʦʻʢʪ ʟʽ ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʦʾ 

ʝʣʝʢʪʨʦʥʥʦʾ ʤʝʜʽʘʙʽʙʣʽʦʪʝʢʠ. 

ʋ 2020 ʥʘ ʙʘʟʽ ʣʽʮʝʶ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʧʨʦʻʢʪ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ 

ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ. 

ʋ 2021 ʨʦʮʽ ʣʽʮʝʡ ʚʠʙʦʨʦʚ ʧʨʘʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘ ʩʚʦʾʡ ʙʘʟʽ ʧʨʦʻʢʪ 

çɯʥʪʝʨʘʢʪʠʚʥʠʡ ʧʨʦʩʪʽʨ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ çEduScienceè. 

ɺʠʱʝʥʘʟʚʘʥʽ ʨʝʘʣʽʟʦʚʘʥʽ ʧʨʦʻʢʪʠ ʻ ʤʘʡʜʘʥʯʠʢʘʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʣʽʮʝʾʩʪʽʚ ʪʘ ʾʭʥʴʦʾ ʧʨʦʬʦʨʽʻʥʪʘʮʽʾ. 
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ʇʽʜʩʫʤʦʢ 

ʆʨʛʘʥʽʟʦʚʫʶʯʠ ʥʘ ʫʨʦʢʘʭ ʧʨʦʻʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʧʝʜʘʛʦʛ ʛʘʨʤʦʥʽʡʥʦ ʟʘʣʫʯʘʻ 

ʜʽʪʝʡ ʜʦ STEM-ʦʩʚʽʪʠ. ʉʪʚʦʨʶʶʯʠ ʧʨʦʜʫʢʪ ʚʽʜ ʟʘʜʫʤʫ ʜʦ ʚʪʽʣʝʥʥʷ, ʫ ʫʯʥʽʚ 

ʚʠʥʠʢʘʻ ʨʦʟʫʤʽʥʥʷ ʪʝʦʨʽʾ ʽ ʚʠʜʠʤʘ ʧʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʟʥʘʥʴ ʟ ʩʫʤʽʞʥʠʭ 

ʜʠʩʮʠʧʣʽʥ: ʽʩʪʦʨʽʾ, ʬʽʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʘʣʛʝʙʨʠ, ʛʝʦʤʝʪʨʽʾ, ʽʥʬʦʨʤʘʪʠʢʠ, ʭʽʤʽʾ, 

ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ, ʤʠʩʪʝʮʪʚʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ STEM-ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʨʘʢʪʠʮʽ ï ʮʝ ʧʨʝʢʨʘʩʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʤʠʩʣʠʪʠ ʪʘ ʟʥʘʭʦʜʠʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʟʘʚʜʘʥʥʷ, ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʧʽʚʧʨʘʮʶ ʟ ʽʥʰʠʤʠ ʚʠʭʦʚʘʥʮʷʤʠ 

ʪʘ ʧʝʜʘʛʦʛʦʤ. ɼʽʪʠ ʥʘʚʯʘʶʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʽʜʝʾ ʪʘ ʚʪʽʣʶʚʘʪʠ ʾʭ ʫ ʞʠʪʪʷ, 

ʧʨʝʟʝʥʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ STEM-ʧʨʦʻʢʪʠ 

ʥʘʙʣʠʞʘʶʪʴ ʜʽʪʝʡ ʜʦ ʨʝʘʣʽʡ, ʫʩʫʚʘʶʯʠ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤ 

ʨʦʟʚôʷʟʘʥʥʷʤ ʧʨʦʙʣʝʤʠ ʽ ʧʨʘʢʪʠʯʥʠʤ ʚʪʽʣʝʥʥʷʤ ʚ ʞʠʪʪʷ ʥʘʙʫʪʠʭ ʟʥʘʥʴ. 

ʋʩʚʽʜʦʤʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʥʴ ʟ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʦʤ ʩʧʨʠʷʻ ʤʽʮʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʥʦʚʠʭ ʟʥʘʥʴ. 

ʅʘ ʦʩʥʦʚʽ ʥʘʰʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʫ ʫʯʥʽʚ ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʚ ʩʢʣʘʜʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʬʦʨʤʫʶʪʴ ʥʘʫʢʦʚʝ ʤʠʩʣʝʥʥʷ. 
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ʈʆɿɼɯʃ 3. STEM- ʦʩʚʽʪʘ ʊʝʨʥʦʧʽʣʴʱʠʥʠ  

STEM ï ʩʚʽʪ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ: ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟʘʢʣʘʜʽʚ 
ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʊʝʨʥʦʧʽʣʴʱʠʥʠ 

 
ɯʚʘʥ ɻɽʈʎ , ʜʠʨʝʢʪʦʨ, ʟʘʩʣʫʞʝʥʠʡ ʧʨʘʮʽʚʥʠʢ ʥʘʨʦʜʥʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ; 

ʃʽʣʽʷ ʂɸʄɽʅʗʈʉʔʂɸ, ʟʘʚʽʜʫʚʘʯ ʤʝʪʦʜʠʯʥʦʛʦ ʚʽʜʜʽʣʫ, ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ 
ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʾ ʪʚʦʨʯʦʩʪʽ  ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 

 

ʉʪʨʽʤʢʽ ʟʤʽʥʠ  ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɯʥʪʝʥʩʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʩʽ ʩʬʝʨʠ ʞʠʪʪʷ ʟʫʤʦʚʠʣʦ 

ʙʝʟʫʧʠʥʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩ ʥʘ 

ʚʪʽʣʝʥʥʷ ʥʦʚʠʭ ʽʜʝʡ, ʟʥʘʥʴ, ʪʝʭʥʦʣʦʛʽʡ ʫ ʞʠʪʪʷ, ʦʪʞʝ  ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʥʦʚʠʭ 

ʬʦʨʤʘʭ ʦʩʚʽʪʠ, ʥʘʚʯʘʥʥʷ, ʥʘʙʫʪʪʽ ʥʦʚʠʭ ʥʘʚʠʯʦʢ.  

ʉʴʦʛʦʜʝʥʥʷ ʦʙôʻʢʪʠʚʥʦ ʚʠʤʘʛʘʻ ʧʝʨʝʚʝʜʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ, ʘʢʪʠʚʽʟʘʮʽʶ ʧʦʰʫʢʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ  

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʽ ʩʘʤʦʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʆʜʥʠʤ ʽʟ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʻ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ STEM.  

ʋ ʧʨʦʻʢʪʽ ʂʦʥʮʝʧʮʽʾ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʟʘʟʥʘʯʘʻʪʴʩʷ: çSTEM-ʦʩʚʽʪʘ 

ï ʢʘʪʝʛʦʨʽʷ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʚʽʜʧʦʚʽʜʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʠʭ ʽ ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʜʽ, ʨʽʚʝʥʴ ʷʢʠʭ ʚʠʟʥʘʯʘʻ 

ʢʦʥʢʫʨʝʥʪʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽè. ɸʙʨʝʚʽʘʪʫʨʘ STEM  

ʨʦʟʰʠʬʨʦʚʫʻʪʴʩʷ ʷʢ: ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʷ, ʽʥʞʝʥʝʨʽʷ, ʤʘʪʝʤʘʪʠʢʘ. ɸʣʝ STEM-ʦʩʚʽʪʘ 

ʥʝ ʟʫʧʠʥʷʻʪʴʩʷ ʣʠʰʝ ʥʘ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʯʠ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʯʠʭ 

ʜʠʩʮʠʧʣʽʥ. STEM-ʦʩʚʽʪʘ ï ʮʝ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʛʘʨʤʦʥʽʡʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʫʢʦʚʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽ ʤʘʪʝʤʘʪʠʯʥʦ-

ʧʨʠʨʦʜʥʠʯʦʛʦ, ʽ ʩʫʩʧʽʣʴʥʦ-ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʥʘʧʨʷʤʽʚ ʦʩʚʽʪʠ, ʮʝ ʰʠʨʦʢʠʡ ʚʠʙʽʨ 

ʧʨʦʬʝʩʽʡʥʦ-ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʆʪʞʝ, ʜʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ ʧʦʢʣʠʢʘʥʘ ʬʦʨʤʫʚʘʪʠ ʷʢ ʬʘʭʦʚʽ 

(ʧʨʝʜʤʝʪʥʽ), ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʽ ʢʦʤʧʝʪʝʥʮʽʾ ʩʫʯʘʩʥʦʾ ʤʦʣʦʜʽ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʙʫʪʠ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʩʘʤʝ ʟʘʚʜʷʢʠ ʫʤʽʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʚʠʟʥʘʯʝʥʽ 

ʟʘʚʜʘʥʥʷ, ʢʨʠʪʠʯʥʦ ʪʘ ʢʨʝʘʪʠʚʥʦ ʤʠʩʣʠʪʠ, ʟʥʘʭʦʜʠʪʠ ʥʝʦʨʜʠʥʘʨʥʽ ʨʽʰʝʥʥʷ, 

ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ.  
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ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʫʩʽʤʘ 

ʩʫʙôʻʢʪʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʱʦʜʦ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʥʘ ʙʘʟʽ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ  ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɻʥʘʪʶʢʘ ʩʪʚʦʨʝʥʦ STEM-ʮʝʥʪʨ, ʟʘʚʜʘʥʥʷʤ ʷʢʦʛʦ ʻ:  

ʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʠʢ ʚʠʢʣʘʜʘʥʥʷ; 

ʨʦʻʢʪʥʝ ʥʘʚʯʘʥʥʷ, ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʥʴ ʚ ʨʝʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʷʭ, ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʪʘ 

ʧʨʠʨʦʜʥʠʯʠʭ ʷʚʠʱ ʫ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ; 

ʧʽʚʧʨʘʮʷ ʟ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. ʇʘʨʪʥʝʨʩʪʚʦ ʟ ʥʘʫʢʦʚʠʤʠ 

ʫʩʪʘʥʦʚʘʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʧʽʣʴʥʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʩʪʘʞʫʚʘʥʴ; 

ʦʟʨʦʙʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ. ʎʝʥʪʨ ʩʧʨʠʷʻ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʽʭ STEM-ʧʨʦʛʨʘʤ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ; 

ʨʛʘʥʽʟʘʮʽʷ ʥʘʫʢʦʚʠʭ ʟʘʭʦʜʽʚ. ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʡ, ʩʝʤʽʥʘʨʽʚ, 

ʣʝʢʮʽʡ ʪʦʱʦ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ STEM-

ʛʘʣʫʟʝʡ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ 

ʧʽʚʧʨʘʮʷ ʟ ʛʨʦʤʘʜʦʶ. ɿʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ ʧʦʜʽʡ ʪʘ ʧʨʦʛʨʘʤ 

STEM-ʮʝʥʪʨʫ, ʩʧʨʠʷʥʥʷ ʚʠʩʚʽʪʣʝʥʥʶ STEM-ʜʦʩʷʛʥʝʥʴ ʫʥʽʚʝʨʩʠʪʝʪʫ; 

ʦʧʫʣʷʨʠʟʘʮʽʷ. ʇʦʰʠʨʝʥʥʷ STEM-ʢʫʣʴʪʫʨʠ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʘ ʛʨʦʤʘʜʽ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʜʝʡ ʪʘ ʮʽʥʥʦʩʪʝʡ STEM-ʦʩʚʽʪʠ ʩʝʨʝʜ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 

ɿ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ ʥʘʧʨʘʮʶʚʘʥʴ ʱʦʜʦ STEM-ʦʩʚʽʪʠ, 

ʚʪʽʣʝʥʥʷ ʾʭ ʚ ʧʨʘʢʪʠʢʫ ʨʦʙʦʪʠ ʧʝʜʘʛʦʛʽʚ ʦʙʣʘʩʪʽ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ 

ʢʦʤʫʥʘʣʴʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʧʨʘʮʶʻ ʣʘʙʦʨʘʪʦʨʽʷ 

STEM-ʦʩʚʽʪʠ. 

ɿʘʚʜʘʥʥʷ ʾʾ ʬʦʨʤʫʚʘʪʠ Sʊɽʄ-ʦʨʽʻʥʪʦʚʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʦʚʦʣʴʥʠʪʠ ʟʘʧʠʪʠ ʟʘʤʦʚʥʠʢʽʚ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʩʪʚʦʨʠʪʠ ʪʘʢʠʡ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʘʢʤʝʦʣʦʛʽʯʥʠʡ ʧʨʦʩʪʽʨ, ʱʦ ʤʦʪʠʚʫʻ ʜʦ ʧʦʩʪʽʡʥʦʾ ʪʚʦʨʯʦʾ 

ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ ʚ ʧʨʦʬʝʩʽʡʥʦʤʫ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʚʠʤʽʨʘʭ ʯʝʨʝʟ ʬʦʨʤʘʣʴʥʫ ʪʘ 

ʥʝʬʦʨʤʘʣʴʥʫ ʚʠʜʠ ʦʩʚʽʪʠ, ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʽ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʽ 

ʧʨʦʛʨʘʤʠ, ʤʦʜʝʣʽ,  ʬʦʨʤʠ ʦʩʚʽʪʠ ʜʦʨʦʩʣʠʭ. 
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ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʚʠʤʘʛʘʻ ʚʽʜ ʤʦʣʦʜʽ ʥʝ ʣʠʰʝ ʟʥʘʥʴ, ʘ ʡ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ 

ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ, ʦʩʦʙʣʠʚʦ ʚ ʛʘʣʫʟʽ ʝʢʦʣʦʛʽʾ. STEM-ʦʩʚʽʪʘ, ʷʢʘ 

ʧʦʻʜʥʫʻ ʥʘʫʢʫ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʶ ʪʘ ʤʘʪʝʤʘʪʠʢʫ, ʥʘʜʘʻ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʛʦʪʫʚʘʪʠ  ʧʽʜʨʦʩʪʘʶʯʝ ʧʦʢʦʣʽʥʥʷ ʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 ʉʴʦʛʦʜʥʽ STEM-ʦʩʚʽʪʘ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʚʦʥʘ ʚʽʜʽʛʨʘʻ ʚ ʧʦʟʘʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ, ʛʫʨʪʢʘʭ ʧʨʠʨʦʜʥʠʯʦʛʦ 

ʧʨʦʬʽʣʶ, ʜʝ ʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʛʣʠʙʰʝ 

ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʰʫʢʘʪʠ ʾʭ ʨʽʰʝʥʥʷ. 

ʅʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʛʫʨʪʢʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʝʢʦʣʦʛʦ-

ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʾ ʪʚʦʨʯʦʩʪʽ  ʙʘʟʫʶʪʴʩʷ ʥʘ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʝʚʥʠʭ ʪʝʤ, ʘ ʥʝ ʦʢʨʝʤʠʭ ʧʨʠʨʦʜʥʠʭ ʜʠʩʮʠʧʣʽʥ.  ʅʘʧʨʠʢʣʘʜ: 

ɽʢʦʣʦʛʽʷ ï ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʞʠʚʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ, ʟʘʢʦʥʠ ʻʜʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʪʘ 

ʩʝʨʝʜʦʚʠʱʘ, ʙʽʦʪʠʯʥʽ, ʘʙʽʦʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʟʘʙʨʫʜʥʝʥʥʷ  ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

Å ɹʽʦʣʦʛʽʷ ï ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʣʠʥ, ʘʥʘʪʦʤʽʷ, ʬʽʟʽʦʣʦʛʽʷ 

ʨʦʩʣʠʥ, ʪʚʘʨʠʥ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

Å ʍʽʤʽʷ ï ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʤʽʥʝʨʘʣʴʥʽ ʪʘ  ʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ, ʤʽʢʨʦ ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʽ ʾʭ ʨʦʣʴ. 

Å ʌʽʟʠʢʘïʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʨʽʟʥʦʤʘʥʽʪʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʷʚʠʱ, ʦʩʚʽʪʣʝʥʥʷ (ʪʝʧʣʠʮʷ, ʘʢʚʘʨʽʫʤ), ʷʚʠʱʘ ʧʨʠʨʦʜʠ. 

Å ɻʝʦʛʨʘʬʽʷ ï ʢʨʘʾʥʠ  ʧʦʭʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʪʘ ʪʚʘʨʠʥ, ʤʘʪʝʨʠʢʠ, ʯʘʩʪʠʥʠ 

ʩʚʽʪʫ, ʢʣʽʤʘʪ, ʛʽʜʨʦʩʬʝʨʘ, ʘʪʤʦʩʬʝʨʘ, ʙʽʦʩʬʝʨʘ. 

ʇʝʜʘʛʦʛʘʤʠ ʎʝʥʪʨʫ ʨʦʙʣʝʥʠʡ ʮʠʢʣ STEM-ʟʘʥʷʪʴ, STEM-ʝʢʩʢʫʨʩʽʡ, 

STEM-ʧʨʦʻʢʪʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ STEM-ʦʩʚʽʪʠ ʥʘ ʟʘʥʷʪʪʷʭ  ʛʫʨʪʢʽʚ ʝʢʦʣʦʛʦ- 

ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ  ʥʘʧʨʷʤʫ  ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ: 

ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʭʦʚʘʥʮʽ ʛʫʨʪʢʽʚ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ 

ʥʘʫʢʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʜʦʩʣʽʜʞʫʶʯʠ, ʥʘʧʨʠʢʣʘʜ, ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘ ʚʦʜʥʽ ʦʨʛʘʥʽʟʤʠ. ʎʝ ʜʦʜʘʪʢʦʚʦ ʜʦʧʦʤʘʛʘʻ ʚʠʚʯʘʪʠ ʤʝʪʦʜʠ ʟʙʦʨʫ ʪʘ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 
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ʨʦʻʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ: ʨʦʟʨʦʙʢʘ  ʧʨʦʻʢʪʽʚ ʟ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ, ʪʘʢʠʭ ʷʢ 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʜʦʱʦʚʦʾ ʚʦʜʠ, ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʷ ʘʢʮʽʡ ʧʦ 

ʦʯʠʱʝʥʥʶ ʚʦʜʦʡʤ. ʎʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ. 

ʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʟʘʣʫʯʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ 

ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʙʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ʅʘʧʨʠʢʣʘʜ, ʰʢʦʣʷʨʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʧʣʠʚʫ ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʘ ʤʽʩʮʝʚʽ ʝʢʦʩʠʩʪʝʤʠ. 

ʂʝʨʽʚʥʠʢʘʤʠ ʛʫʨʪʢʽʚ ʧʨʦʚʝʜʝʥʽ ʪʘʢʽ ʟʘʥʷʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ STEM-

ʦʩʚʽʪʠ:  

ɻʫʨʪʦʢ çʇʨʠʨʦʜʘ ʨʽʜʥʦʛʦ ʢʨʘʶè. ʊʝʤʘ ʟʘʥʷʪʪʷ çɺʠʚʯʝʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʨʽʜʥʦʛʦ ʢʨʘʶ. ɺʠʷʚʣʝʥʥʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡè. ɺʠʭʦʚʘʥʮʽ ʚʠʚʯʘʣʠ 

ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʪʘ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ ʘʨʪ-ʤʘʡʩʪʝʨʥʽ, ʨʦʟʬʘʨʙʦʚʫʚʘʣʠ  ʛʽʧʩʦʚʽ 

ʬʽʛʫʨʢʠ (ʈʝʬʣʝʢʩʽʷ). ɸʨʪ-ʤʠʩʪʝʮʪʚʦ ʜʦʧʦʤʘʛʘʻ ʚʨʘʟʠʪʠ, ʟʜʠʚʫʚʘʪʠ, ʟʘʜʽʷʪʠ 

ʝʤʦʮʽʾ. ʅʘ ʟʘʥʷʪʪʷʭ ʛʫʨʪʢʘ ʚʠʭʦʚʘʥʮʽ ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʩʠʩʪʝʤ, 

ʚʠʚʯʘʶʪʴ ʬʣʦʨʫ ʪʘ ʬʘʫʥʫ ʩʚʦʛʦ ʨʝʛʽʦʥʫ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʧʦʛʣʠʙʣʶʻ ʾʭ ʟʥʘʥʥʷ, ʘ ʡ 

ʬʦʨʤʫʻ ʝʢʦʣʦʛʽʯʥʫ ʩʚʽʜʦʤʽʩʪʴ. 

ɻʫʨʪʦʢ çʇʽʟʥʘʻʤʦ  ʨʽʜʥʠʡ  ʢʨʘʡè. ɯʥʪʝʛʨʦʚʘʥʝ ʟʘʥʷʪʪʷ. ɹʽʦʣʦʛʽʷ 7 ʢʣʘʩ 

ʊʝʤʘ ʟʘʥʷʪʪʷ çʊʚʘʨʠʥʠ, ʾʭʥʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʧʦʰʠʨʝʥʥʷè ʇʨʦʚʝʜʝʥʘ ʝʢʩʢʫʨʩʽʷ 

ʚ ʊʆʎɽʅʊʋʄ, ʜʝ ʛʫʨʪʢʽʚʮʽ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʘʯʠʪʠ  ʤʝʰʢʘʥʮʽʚ ʞʠʚʦʛʦ 

ʢʫʪʦʯʢʘ, ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ  ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʚʘʨʠʥ ʪʘ ʾʭ ʧʦʰʠʨʝʥʥʷʤ, ʟ ʧʨʘʚʠʣʘʤʠ 

ʜʦʛʣʷʜʫ ʟʘ ʥʠʤʠ , ʘ ʪʘʢʦʞ ʚʠʛʦʪʦʚʣʷʣʠ ʪʚʘʨʠʥʦʢ ʟ ʬʝʪʨʫ. 

ɻʫʨʪʦʢ çʆʩʥʦʚʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè. ʊʝʤʘ ʟʘʥʷʪʪʷ: çɺʦʜʘ ï ʜʞʝʨʝʣʦ ʞʠʪʪʷ. 

ʂʨʫʛʦʦʙʽʛ ʚʦʜʠ ʚ ʧʨʠʨʦʜʽè. ɺʠʭʦʚʘʥʮʽ ʦʟʥʘʡʦʤʠʣʠʩʷ ʟ ʭʽʤʽʯʥʠʤʠ ʪʘ ʬʽʟʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʦʜʠ. ʈʦʟʛʣʷʥʫʣʠ ʜʝ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚʦʜʫ ʫ ʧʨʠʨʦʜʽ, ʨʦʟʛʘʜʫʚʘʣʠ 

ʟʘʛʘʜʢʠ ʧʨʦ ʪʨʠ ʩʪʘʥʠ ʚʦʜʠ, ʩʪʚʦʨʶʚʘʣʠ  ʘʢʨʦʚʽʨʰ. 

ɻʫʨʪʦʢ  çʖʥʽ ʨʦʩʣʠʥʥʠʢʠè. ʊʝʤʘ ʟʘʥʷʪʪʷ: çɹʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨè. ɺʠʚʯʘʣʠ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ (ʷʨʘ, ʦʟʠʤʘ ʧʰʝʥʠʮʷ), ʩʪʨʦʢʠ ʾʭ 

ʚʠʩʽʚʘʥʥʷ, ʦʟʥʘʡʦʤʠʣʠʩʷ ʟ ʟʚʠʯʘʷʤʠ ʪʘ ʪʨʘʜʠʮʽʷʤʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʘ ʩʘʤʝ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʜʚʷʥʦʾ ʘʪʨʠʙʫʪʠʢʠ: ʧʘʚʫʢʠ, ʜʽʜʫʭʠ. ʇʨʠ  ʩʪʚʦʨʝʥʥʽ ʚʠʨʦʙʽʚ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʝʣʝʤʝʥʪʠ ʤʘʪʝʤʘʪʠʢʠ: ʨʘʭʫʚʘʥʥʷ ʢʦʣʦʩʢʽʚ ʜʣʷ ʜʽʜʫʭʘ, ʘ 

ʪʘʢʦʞ  ʧʦʚʪʦʨʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʘʚʫʢʘ.  ɻʝʦʤʝʪʨʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʮʝ ʦʩʥʦʚʘ ʨʦʟʚʠʪʢʫ ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ.  

ɻʫʨʪʢʠ çʖʥʽ ʢʚʽʪʥʠʢʘʨʽ ï ʘʨʘʥʞʫʚʘʣʴʥʠʢʠè, çʖʥʽ ʢʨʦʣʽʚʥʠʢʠè. 

ɯʥʪʝʛʨʦʚʘʥʝ ʟʘʥʷʪʪʷ. ʊʝʤʘ ʟʘʥʷʪʪʷ çʂʚʽʪʢʦʚʦ-ʜʝʢʦʨʘʪʠʚʥʽ ʦʜʥʦʨʽʯʥʽ ʨʦʩʣʠʥʠ,ʾʭ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ. ʃʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʜʣʷ  ʛʦʜʽʚʣʽ ʢʨʦʣʽʚè. ɻʫʨʪʢʽʚʮʽ ʦʟʥʘʡʦʤʠʣʠʩʷ 

ʟ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʢʚʽʪʢʦʚʦ-ʜʝʢʦʨʘʪʠʚʥʠʭ ʦʜʥʦʨʽʯʥʠʭ ʨʦʩʣʠʥʠ, ʚʠʚʯʠʣʠ ʾʭ  

ʣʽʢʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʛʘʜʘʣʠ  ʨʦʩʣʠʥʠ ʷʢʽ  ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʛʦʜʽʚʣʽ ʪʘ ʣʽʢʫʚʘʥʥʷ  ʢʨʦʣʽʚ.  ʅʘ ʧʽʜʩʫʤʦʢ ʚʠʭʦʚʘʥʮʽ ʚʠʛʦʪʦʚʣʷʣʠ ʢʚʽʪʢʦʚʽ 

ʢʦʤʧʦʟʠʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʦʨʥʦʙʨʠʚʮʽʚ. 

                 ɻʫʨʪʦʢ çʖʥʽ ʜʨʫʟʽ ʧʨʠʨʦʜʠè. ʊʝʤʘ ʟʘʥʷʪʪʷ  çɺʠʛʦʪʦʚʣʝʥʥʷ ʛʦʜʽʚʥʠʯʦʢ  

ʚ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜè. ɺʠʭʦʚʘʥʮʽ ʧʨʦʚʦʜʠʣʠ ʟʠʤʦʚʠʡ ʦʙʣʽʢ ʧʪʘʭʽʚ, 

ʚʠʛʦʪʦʚʣʷʣʠ  ʨʽʟʥʦʤʘʥʽʪʥʽ  ʛʦʜʽʚʥʠʯʢʠ, ʘ ʦʩʦʙʣʠʚʦ ʟʘʮʽʢʘʚʠʣʠ ʜʽʪʝʡ ʛʦʜʽʚʥʠʯʢʠ ʟ 

ʢʨʫʧ ʫ ʚʠʛʣʷʜʽ ʬʽʛʫʨ. ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʚʦʾ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʪʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʥʘʚʠʯʢʠ ʫ ʨʝʘʣʴʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ. 

 ʅʘ ʟʘʥʷʪʪʷʭ ʛʫʨʪʢʽʚ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʫ ʚʠʭʦʚʘʥʮʽ 

ʩʪʚʦʨʶʶʪʴ OR-ʢʦʜʠ, ʜʝ ʻ ʟʘʰʠʬʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʦʩʣʠʥʠ ʪʘ ʪʚʘʨʠʥʠ, 

ʪʘʢʦʞ ʢʦʨʠʩʪʫʶʪʴʩʷ ʝʣʝʢʪʨʦʥʥʠʤʠ ʚʠʟʥʘʯʥʠʢʘʤʠ ʨʦʩʣʠʥ, ʬʦʪʦʛʨʘʬʫʶʪʴ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʾ 

ʪʚʦʨʯʦʩʪʽ ʛʫʨʪʢʽʚʮʷʤʠ ʚʠʩʘʜʞʝʥʦ ʢʚʽʪʢʦʚʽ ʢʣʫʤʙʠ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʣʫʤʙ ʰʢʦʣʷʨʽ  

ʧʽʜʙʠʨʘʣʠ ʧʦʩʘʜʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʩʢʽʣʴʢʠ ʨʦʩʣʠʥ ʧʦʪʨʽʙʥʦ ʥʘ 

ʦʜʠʥʠʮʶ ʧʣʦʱʽ, ʨʦʟʨʦʙʣʷʣʠ  ʜʠʟʘʡʥ ʢʣʫʤʙʠ ʪʘ ʤʘʣʶʚʘʠʠ ʝʩʢʽʟʠ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʥʘ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʽʡ ʟʝʤʝʣʴʥʽʡ 

ʜʽʣʷʥʮʽ ʚʠʭʦʚʘʥʮʽ  ʧʨʦʚʦʜʷʪʴ ʧʽʜʨʘʭʫʥʦʢ ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ, ʚʢʦʨʽʥʝʥʠʭ ʨʦʩʣʠʥ 

ʧʨʠ ʞʠʚʮʶʚʘʥʥʽ, ʨʦʟʨʘʭʫʥʦʢ ʚʥʝʩʝʥʠʭ  ʙʽʦʧʨʝʧʘʨʘʪʽʚ,  ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʠʨʦʩʪʫ 

ʨʦʩʣʠʥ, ʚʠʟʥʘʯʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʨʦʩʣʠʥ ʤʝʪʦʜʦʤ ʟʚʘʞʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ  

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʛʨʘʬʽʢʠ, ʜʽʘʛʨʘʤʠ, ʪʘʙʣʠʮʽ. 

ɿʘʢʣʘʜ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʩʧʽʚʧʨʘʮʶʻ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ 

ʢʦʤʧʘʥʽʻʶ çʂʦʥʪʽʥʝʥʪʘʣ ʌʘʨʤʝʨʟ ɻʨʫʧè. ʆʢʨʽʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʫʨʪʢʽʚ, 
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ʝʢʩʢʫʨʩʽʡ ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʙʘʟʽ ʘʛʨʦʢʦʤʧʘʥʽʾ, ʮʽʢʘʚʠʤʠ ʻ ʱʝ ʡ ʧʨʦʻʢʪʠ, ʷʢʽ 

ʧʦʧʫʣʷʨʠʟʫʶʪʴ ʘʛʨʘʨʥʽ ʧʨʦʬʝʩʽʾ ʪʘ ʧʨʦʧʘʛʫʶʪʴ ʝʢʦʣʦʛʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, 

ʟʦʢʨʝʤʘ, ʦʩʚʽʪʥʽʡ ʧʨʦʻʢʪ ʜʣʷ ʤʦʣʦʜʽ çʈʦʟʫʤʥʠʡ ʛʦʨʦʜè, ʟʘʧʦʯʘʪʢʦʚʘʥʠʡ 

ʢʦʤʧʘʥʽʻʶ. ɺʠʭʦʚʘʥʮʷʤ ʨʦʟʜʘʚʘʣʠ ʩʦʨʪʦʚʝ ʥʘʩʽʥʥʷ, ʙʽʦʧʨʝʧʘʨʘʪʠ çɾʠʚʘ ʟʝʤʣʷè. 

ʋʯʥʽ ʚʠʩʽʚʘʣʠ  ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ ʪʘ ʢʚʽʪʠ (ʤʘʣʴʚʠ, ʥʘʛʽʜʢʠ), ʧʽʜʞʠʚʣʶʚʘʣʠ ʾʭ 

ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ, ʜʦʛʣʷʜʘʣʠ ʟʘ ʨʦʩʣʠʥʘʤʠ. ʉʚʦʾ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʩʚʽʪʣʶʚʘʣʠ ʥʘ ʩʘʡʪʽ ʎʝʥʪʨʫ ʪʘ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ.  ʋ ʤʝʞʘʭ ʧʨʦʻʢʪʫ ʜʽʪʠ 

ʚʠʚʯʘʶʪʴ ʦʩʥʦʚʠ ʘʛʨʦʥʦʤʽʾ, ʪʝʭʥʦʣʦʛʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʟʜʦʙʫʚʘʶʪʴ ʜʦʩʚʽʜ ʫ 

ʚʦʣʦʥʪʝʨʩʪʚʽ. ɸʜʞʝ ʟ ʚʠʨʦʱʝʥʠʭ ʦʚʦʯʽʚ ʛʦʪʫʶʪʴ ʩʫʭʽ ʙʦʨʱʽ, ʘ ʟ ʣʽʢʘʨʩʴʢʠʭ ʪʨʘʚ 

ʬʦʨʤʫʶʪʴ ʯʘʾ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʟʘʭʠʩʥʠʢʽʚ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫʯʘʩʥʠʢʠ 

çʈʦʟʫʤʥʦʛʦ ʛʦʨʦʜʫè ʮʴʦʛʦʨʽʯ ʢʨʽʤ ʚʠʨʦʱʫʚʘʥʥʷ ʫʞʝ ʪʨʘʜʠʮʽʡʥʠʭ ʦʚʦʯʽʚ  

ʙʦʨʱʦʚʦʛʦ ʥʘʙʦʨʫ ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʪʨʘʚ, ʚʧʝʨʰʝ ʟʙʠʨʘʣʠ ʫʨʦʞʘʡ ʘʨʘʭʽʩʫ, ʷʢʠʡ 

ʧʣʘʥʫʶʪʴ ʜʦʜʘʚʘʪʠ ʜʦ ʝʥʝʨʛʝʪʠʯʥʠʭ ʙʘʪʦʥʯʠʢʽʚ, ʽ ʛʘʨʙʫʟʽʚ, ʟ ʷʢʠʭ ʛʦʪʫʚʘʪʠʤʫʪʴ 

ʮʫʢʘʪʠ. 

STEM-ʦʩʚʽʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʙʘʯʠʪʠ ʟʚôʷʟʢʠ ʤʽʞ ʪʝʦʨʽʻʶ ʪʘ ʧʨʘʢʪʠʢʦʶ. ʎʝ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʜʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʚʯʘʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʛʫʨʪʢʠ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʫ 

ʩʪʚʦʨʶʻ  ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ: 

 - ʇʨʘʢʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ: ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʨʠʨʦʜʫ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ ʩʫʯʘʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 

 - ʂʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʽʥʥʦʚʘʮʽʡ: ʧʨʦʻʢʪʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʠʨʽʰʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ, ʟʘʦʭʦʯʫʶʪʴ ʫʯʥʽʚ ʤʠʩʣʠʪʠ ʥʝʩʪʘʥʜʘʨʪʥʦ. 

 - ʂʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ: ʩʧʽʚʧʨʘʮʷ ʚ ʛʨʫʧʘʭ ʨʦʟʚʠʚʘʻ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ 

ʪʘ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʣʝʢʪʠʚʽ. 

ʅʘ ʙʘʟʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʾ 

ʪʚʦʨʯʦʩʪʽ  ʧʨʘʮʶʻ ʃʽʪʥʷ ʝʢʦʣʦʛʽʯʥʘ ʰʢʦʣʘ. ʅʘ ʟʘʥʷʪʪʷʭ ʰʢʦʣʷʨʽ ʩʪʚʦʨʶʶʪʴ 

ʘʢʚʘʨʽʫʤʠ, ʬʣʦʨʘʨʽʫʤʠ, (ʽʥʞʝʥʝʨʽʷ), ʢʘʨʪʠʥʢʠ ʟ ʥʘʩʽʥʥʷ, ʘʨʦʤʘʪʠʯʥʝ ʩʘʰʝ (ʮʝ 

ʜʠʟʘʡʥ, ʘ, ʦʪʞʝ ï  ʤʠʩʪʝʮʪʚʦ).  
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ʅʘ ʙʘʟʽ ʟʘʢʣʘʜʫ ʧʨʦʚʦʜʠʪʴʩʷ ʮʠʢʣ ʪʨʝʥʽʥʛʽʚ  çɿʤʽʥʘ ʢʣʽʤʘʪʫ: ʦʩʚʽʪʥʽʡ 

ʘʩʧʝʢʪè ʜʣʷ ʧʝʜʘʛʦʛʽʚ ʪʘ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ. ʅʘ ʪʨʝʥʽʥʛʘʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʧʨʦʙʣʝʤʥʽ  ʧʠʪʘʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʱʦʜʦ ʧʨʠʯʠʥ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ, ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʫʢ ʨʽʰʝʥʴ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ.  ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ STEM- 

ʦʩʚʽʪʠ. 

ʇʝʜʘʛʦʛʘʤʠ ʎʝʥʪʨʫ ʨʦʟʨʦʙʣʝʥʦ ʈʝʣʘʢʩʘʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʫ ʩʪʝʞʢʫ 

ʟʜʦʨʦʚôʷ, ʥʘ ʷʢʽʡ ʧʨʘʮʶʻ 8 ʣʦʢʘʮʽʡ (ʜʝʥʜʨʘʨʽʡ, ʨʦʢʘʨʽʡ, ʩʪʝʞʠʥʘ ʜʦʪʠʢʫ, ʛʘʣʷʚʠʥʘ 

ʘʨʦʤʘʪʽʚ, ʟʠʤʦʚʠʡ ʩʘʜ, ʞʠʚʠʡ ʢʫʪʦʯʦʢ, ʘʢʚʘʨʽʫʤʥʠʡ ʢʣʫʙ, ʜʫʭʦʚʥʦ-ʝʪʠʯʥʘ).  ʅʘ 

ʢʦʞʥʽʡ ʟ ʣʦʢʘʮʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  

ʧʨʠʨʦʜʥʘ ʪʝʤʘʪʠʢʘ ʚ ʘʨʪ-ʪʝʨʘʧʝʚʪʠʯʥʽʡ ʨʦʙʦʪʽ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʚ ʢʦʣʴʦʨʦʪʝʨʘʧʽʶ, 

ʢʘʟʢʦʪʝʨʘʧʽʶ, ʟʚʫʢʦʪʝʨʘʧʽʶ, ʬʦʪʦʪʝʨʘʧʽʶ,  ʽʟʦʪʝʨʘʧʽʶ.  

  ʇʨʘʮʶʻ ʚ ʊʆʎɽʅʊʋʄ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʻʢʪ ï ʚʠʛʦʪʦʚʣʝʥʥʷ  

ʤʝʪʦʜʠʯʥʠʭ ʨʦʟʨʦʙʦʢ, ʙʫʢʣʝʪʽʚ. ɺʠʭʦʚʘʥʮʽ ʧʨʦʚʦʜʷʪʴ ʧʨʦʩʚʽʪʥʠʮʴʢʫ ʨʦʙʦʪʫ ʧʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʨʦʙʦʪʽ ʟ ʫʯʥʷʤʠ ʰʢʽʣ ʪʘ  ʞʠʪʝʣʷʤʠ ʤ. ʊʝʨʥʦʧʽʣʴ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ  STEM-ʦʩʚʽʪʠ  ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ: 

- ʇʦʛʣʠʙʣʶʻ ʟʥʘʥʥʷ: ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʥʝ ʣʠʰʝ ʚʠʚʯʘʶʪʴ ʪʝʦʨʝʪʠʯʥʽ 

ʘʩʧʝʢʪʠ, ʘ ʡ ʧʨʘʢʪʠʯʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʾʭ ʫ ʨʝʘʣʴʥʠʭ ʧʨʦʻʢʪʘʭ. 

- ʈʦʟʚʠʚʘʻ ʥʘʚʠʯʢʠ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ: ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʚʯʘʪʴʩʷ 

ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʾ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʪʘ ʟʥʘʭʦʜʠʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʨʽʰʝʥʥʷ. 

- ʉʧʨʠʷʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʧʽʜʭʦʜʫ: ʰʢʦʣʷʨʽ ʫʩʚʽʜʦʤʣʶʶʪʴ, ʷʢ ʨʽʟʥʽ 

ʥʘʫʢʦʚʽ ʜʠʩʮʠʧʣʽʥʠ ʚʟʘʻʤʦʜʽʶʪʴ ʽ ʚʧʣʠʚʘʶʪʴ ʦʜʥʘ ʥʘ ʦʜʥʫ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ STEM-ʦʩʚʽʪʠ ʥʘ ʟʘʥʷʪʪʷʭ ʛʫʨʪʢʽʚ ʝʢʦʣʦʛʦ-

ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʚʽʜʦʤʠʭ ʛʨʦʤʘʜʷʥ, 

ʛʦʪʦʚʠʭ  ʙʨʘʪʠ  ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ. ʎʝ ʥʝ ʣʠʰʝ 

ʨʦʟʚʠʚʘʻ ʾʭʥʽ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ, ʘ ʡ ʬʦʨʤʫʻ ʘʢʪʠʚʥʫ ʧʦʟʠʮʽʶ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʠʭ  

ʚʠʢʣʠʢʽʚ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʻʪʴʩʷ ʩʫʯʘʩʥʠʡ ʩʚʽʪ. 
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 STEM-ʦʩʚʽʪʘ ï ʮʝ ʪʚʦʨʯʠʡ ʧʨʦʩʪʽʨ ʩʚʽʪʦʛʣʷʜʫ ʜʠʪʠʥʠ, ʜʝ ʚʦʥʘ ʥʝ ʪʽʣʴʢʠ 

ʨʝʘʣʽʟʦʚʫʻ ʩʚʦʾ ʧʦʪʨʝʙʠ, ʘ ʡ ʛʦʪʫʻʪʴʩʷ ʜʦ ʜʦʨʦʩʣʦʛʦ ʞʠʪʪʷ ʫ ʩʦʮʽʫʤʽ, ʨʦʙʣʷʯʠ 

ʫʩʚʽʜʦʤʣʝʥʠʡ ʚʠʙʽʨ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʥʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʟ 

ʝʢʦʣʦʛʽʯʥʦʶ ʦʩʚʽʪʦʶ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʤʦʣʦʜʽ, ʩʧʦʥʫʢʘʶʯʠ ʾʭ ʜʦ 

ʘʢʪʠʚʥʠʭ ʜʽʡ ʫ ʟʙʝʨʝʞʝʥʥʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1.ɺʦʣʦʜʠʤʠʨ ʉʽʧʽʡ. STEM-ʦʩʚʽʪʘ, ʷʢ ʨʽʟʥʦʚʠʜ ʧʦʣʽʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʫ ʟʘʢʣʘʜʘʭ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

URL:  https://lib.iitta.gov.ua/713093/1/ʉʽʧʽʡ_ʊʝʟʠ_ʅɸʋ_24102018.pdf 

2. ʇʨʦ ʩʭʚʘʣʝʥʥʷ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-

ʦʩʚʽʪʠ) URL: https://zakon.rada.gov.ua/laws/show/960-2020-ʨ#Text 

3. ʇʨʦ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ STEM-ʦʩʚʽʪʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʾʾ 

ʚʧʨʦʚʘʜʞʝʥʥʷ URL: https://naurok.com.ua/materiali-pedagogichno-radi-pro-

naukovo-teoretichni-aspekti-stem-osviti-ta-perspektivi-vprovadzhennya-275051.html 

4. ɿʘʩʦʙʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ STEM. ɯʥʥʦʚʘʮʽʡʥʽ ʟʘʩʦʙʠ ʪʘ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ STEM-ʦʩʚʽʪʠ URL: https://imzo.gov.ua/stem-osvita/zasobi-

ta-obladnannya-stem/ 

  

https://lib.iitta.gov.ua/713093/1/%D0%A1%D1%96%D0%BF%D1%96%D0%B9_%D0%A2%D0%B5%D0%B7%D0%B8_%D0%9D%D0%90%D0%A3_24102018.pdf
https://zakon.rada.gov.ua/laws/show/960-2020-%D1%80#Text
https://naurok.com.ua/materiali-pedagogichno-radi-pro-naukovo-teoretichni-aspekti-stem-osviti-ta-perspektivi-vprovadzhennya-275051.html
https://naurok.com.ua/materiali-pedagogichno-radi-pro-naukovo-teoretichni-aspekti-stem-osviti-ta-perspektivi-vprovadzhennya-275051.html
https://imzo.gov.ua/stem-osvita/zasobi-ta-obladnannya-stem/
https://imzo.gov.ua/stem-osvita/zasobi-ta-obladnannya-stem/
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ʈʆɿɼɯʃ 4. STEM- ʦʩʚʽʪʘ ʍʤʝʣʴʥʠʯʯʠʥʠ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ STEM-ʥʘʚʯʘʥʥʷ ʚ ʘʩʧʝʢʪʽ 

ʨʦʟʚʠʪʢʫ ʟʜʽʙʥʦʩʪʝʡ ʚʠʭʦʚʘʥʮʽʚ, ʫʯʥʽʚ ʽ ʤʦʣʦʜʽ (ɿ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʝʢʦʣʦʛʦ- ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ) 

 
ʆʣʝʥʘ ɿʆʊʆɺɸ, ʤʝʪʦʜʠʩʪ ʘʛʨʦʙʽʦʣʦʛʽʯʥʦʛʦ  ʚʽʜʜʽʣʫ  ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ 

ʢʨʘʻʟʥʘʚʩʪʚʘ, ʪʫʨʠʟʤʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 

 

ʇʦʩʪʫʧʦʚʦ ʩʫʩʧʽʣʴʩʪʚʦ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʪʦʚʘʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʜʦ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ-ʪʚʦʨʯʦʾ. ɿʤʽʥʶʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʟʤʽʥʶʻʪʴʩʷ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ, ʷʢʘ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʩʪʽ ʡ ʧʦʪʨʝʙʘʤ 

ʦʩʦʙʠʩʪʦʩʪʽ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʩʦʮʽʘʣʴʥʦʛʦ ʫʩʪʨʦʶ. 

ʆʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʩʫʯʘʩʥʠʡ ʨʠʥʦʢ ʧʨʘʮʽ, ʬʘʭʽʚʮʽ ʦʩʚʽʪʥʴʦʾ ʩʬʝʨʠ ʢʘʨʜʠʥʘʣʴʥʦ 

ʧʝʨʝʛʣʷʜʘʶʪʴ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʧʽʜʛʦʪʦʚʢʠ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦ ʥʦʚʠʭ ʨʦʣʝʡ ʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʦʚʦʣʦʜʽʥʥʷ 

ʥʠʤʠ ʪʘʢʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʟʥʘʥʥʷʤʠ, ʫʤʽʥʥʷʤʠ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʪʴ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ ʧʦʪʨʝʙʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɸʥʘʣʽʟʫʶʯʠ ʛʣʦʙʘʣʴʥʽ 

ʪʨʝʥʜʠ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʴʦʛʦʜʥʽ ʧʨʦʜʫʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʻ ʧʦʰʠʨʝʥʥʷ STEM-ʦʩʚʽʪʠ [3; 5]. 

STEM-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʩʴʦʛʦʜʥʽ ʻ ʦʜʥʠʤ ʽʟ ʘʢʪʫʘʣʴʥʠʭ 

ʥʘʧʨʷʤʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʡ 

ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʧʨʦʬʽʣʽʚ ʦʩʚʽʪʠ [1]. ʎʝʡ ʥʘʧʨʷʤ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʠʣʝʥʥʷ ʚ ʦʩʚʽʪʥʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ʇʨʦʙʣʝʤʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ STEM-ʦʩʚʽʪʠ (S ï science, T ï technology, E ï 

engineering, ɸ ï art/ʤʠʩʪʝʮʪʚʦ, M ï mathematics) ʨʦʟʛʣʷʜʘʶʪʴ ʫ ʩʚʦʾʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʉ. ɻʘʣʘʪʘ, ʆ. ʂʦʨʰʫʥʦʚʘ, ʅ. ʄʦʨʟʝ, ʆ. ʇʘʪʨʠʢʻʻʚʘ, ɯ. ʉʣʽʧʫʭʽʥʘ, 

ʆ. ʉʪʨʠʞʘʢ ʪʘ ʽʥʰʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʚʞʝ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʥʠʟʢʫ 

ʽʥʽʮʽʘʪʠʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʦʰʠʨʝʥʥʷ STEM-ʦʩʚʽʪʠ.  

ʋʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʥʠʥʽʰʥʴʦʾ ʦʩʚʽʪʥʴʦʾ ʨʝʬʦʨʤʠ, ʩʧʨʷʤʦʚʘʥʦʾ 

ʥʘ ʨʦʟʙʫʜʦʚʫ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 
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ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 

ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʚ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʠʭ 

ʩʫʩʧʽʣʴʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʇʨʘʛʥʫʯʽ ʙʫʪʠ ʚ ʘʚʘʥʛʘʨʜʽ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʧʦʩʪʫʧʫ, ʟʘʢʣʘʜʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʘʢʪʠʚʥʦ ʜʦʣʫʯʘʶʪʴʩʷ ʜʦ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʚʽʜʢʨʠʚʘʶʪʴ ʥʘ ʩʚʦʾʡ ʙʘʟʽ ʤʘʡʜʘʥʯʠʢʠ ʽ 

ʟʘʧʦʯʘʪʢʦʚʫʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʬʽʣʶ. 

ʉʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʤʦʜʝʣʽ STEM-ʦʩʚʽʪʠ ʙʫʣʦ ʘʢʪʫʘʣʴʥʦʶ ʽ ʜʣʷ 

ʥʘʰʦʛʦ ʧʨʦʬʽʣʴʥʦʛʦ ʧʦʟʘʰʢʽʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʜʝ ʫʧʨʦʜʦʚʞ 28 ʨʦʢʽʚ ʨʝʘʣʽʟʫʚʘʣʠʩʷ 

ʽʜʝʾ ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʽʣʽʟʘʮʽʾ ʪʘ ʧʨʦʬʦʨʽʻʥʪʘʮʽʾ. 

ʉʪʚʦʨʝʥʠʡ ʱʝ ʚ 1994 ʨʦʮʽ ʥʘ ʙʘʟʽ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʆɽʅʎʋʄ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ʋʢʨʘʾʥʠ, ʝʬʝʢʪʠʚʥʦ ʟʘʙʝʟʧʝʯʫʚʘʚ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʫ ʩʧʽʚʧʨʘʮʶ ʽ ʪʚʦʨʯʫ 

ʨʝʘʣʽʟʘʮʽʶ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʦʚʘʪʦʨʩʴʢʠʭ ʽʜʝʡ ʧʝʜʘʛʦʛʽʚ ʟʘʢʣʘʜʫ ʡ ʧʝʜʘʛʦʛʽʚ-

ʝʥʪʫʟʽʘʩʪʽʚ ʶʥʥʘʪʽʚʩʴʢʦʾ ʩʧʨʘʚʠ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʦʙʣʘʩʪʽ.  

ʅʦʚʘʪʦʨʩʴʢʘ ʩʧʽʚʧʨʘʮʷ ʧʝʜʘʛʦʛʽʚ ʽ ʥʘʫʢʦʚʮʽʚ ʟʘʙʝʟʧʝʯʠʣʘ ʫʩʧʽʰʥʫ 

ʨʝʘʣʽʟʘʮʽʶ ʾʭ ʪʚʦʨʯʦʶ ʛʨʫʧʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ 4-ʭ ʥʘʫʢʦʚʦ-

ʦʩʚʽʪʥʽʭ ʧʨʦʝʢʪʽʚ: 

1 ʧʨʦʝʢʪ - çʇʦʟʘʰʢʽʣʴʥʘ ʦʩʚʽʪʘ - ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʤʦʨʘʣʴʥʦ-ʜʫʭʦʚʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ, ʫʯʥʽʚʩʴʢʦʾ ʽ 

ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽè; 

2 ʧʨʦʝʢʪ - çʌʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦ ʘʢʪʠʚʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʟʘʩʦʙʘʤʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʧʦʟʘʰʢʽʣʴʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽè; 

3 ʧʨʦʝʢʪ - çʉʫʯʘʩʥʽ ʟʜʦʨʦʚôʷʟʙʝʨʝʞʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ 

ʰʢʦʣʷʨʽʚ ʷʢ ʰʣʷʭ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠè; 

4 ʧʨʦʝʢʪ - çʌʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦ-ʧʘʪʨʽʦʪʠʯʥʠʭ ʧʦʯʫʪʪʽʚ ʜʽʪʝʡ, 

ʫʯʥʽʚʩʴʢʦʾ ʽ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʶʥʥʘʪʽʚʩʴʢʠʤʠ ʬʦʨʤʘʤʠ ʨʦʙʦʪʠ ʚ ʢʦʥʪʝʢʩʪʽ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʘʪʨʽʦʪʠʟʤʫ ʪʘ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʋʢʨʘʾʥʠè. 

STEM - ʦʩʚʽʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʧʽʜʭʦʜʘʭ ʫ ʧʦʙʫʜʦʚʽ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʦʢʨʝʤʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʚʽʜʥʦʛʦ ʧʨʠʥʮʠʧʫ STEM - ʦʩʚʽʪʠ ï ̔ ʥʪʝʛʨʘʮʽʾ ï ʜʘʻ ʟʤʦʛʫ 

ʦʩʫʯʘʩʥʠʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ, ʟʤʽʩʪ, ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ, ʪʝʭʥʦʣʦʛʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʨʽʚʥʷ. 

ʈʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʧʝʨʰʦʛʦ ʩʧʽʣʴʥʦʛʦ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʝʢʪʫ 

çʇʦʟʘʰʢʽʣʴʥʘ ʦʩʚʽʪʘ - ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ 

ʤʦʨʘʣʴʥʦ-ʜʫʭʦʚʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʜʽʪʝʡ, ʫʯʥʽʚʩʴʢʦʾ ʽ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽè 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʜʨʫʢʫʚʘʥʥʷʤ 48 ʟʤʽʩʪʦʚʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʜʦʚʽʜʢʦʚʦʛʦ ʪʘ ʧʨʠʨʦʜʥʠʯʦ-ʢʨʘʻʟʥʘʚʯʦʛʦ ʟʤʽʩʪʫ, 12 

ʟ ʥʠʭ - ʟ ʛʨʠʬʦʤ ʅʘʮʽʦʥʘʣʴʥʦʾ ɸʇʅ ʋʢʨʘʾʥʠ ʪʘ ʅɽʅʎʋʄ.  

ʎʷ ʣʽʪʝʨʘʪʫʨʘ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʨʝʟʝʥʪʫʚʘʣʘʩʴ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ, ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʩʝʤʽʥʘʨʘʭ ʚ ʅɸʇʅ ʋʢʨʘʾʥʠ, ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʦʩʚʽʪʷʥʩʴʢʠʭ ʚʠʩʪʘʚʢʘʭ, ʜʝ ʦʪʨʠʤʫʚʘʣʘ ʚʠʩʦʢʫ ʦʮʽʥʢʫ ʽ ʥʘʛʦʨʦʜʠ.  

ɺʩʽ ʢʥʠʛʠ ʙʫʣʠ ʦʮʠʬʨʦʚʘʥʽ ʽ ʟ 2014 ʨʦʮʽ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʝʣʝʢʪʨʦʥʥʦʾ 

ʙʽʙʣʽʦʪʝʢʠ ʶʥʥʘʪʽʚ ʍʤʝʣʴʥʠʯʯʠʥʠ ʪʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ɽʅʎʋʄ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ. ʇʨʦʪʷʛʦʤ 2016-2017 ʨʦʢʫ ʧʦʙʘʯʠʣʠ ʩʚʽʪ ʥʘʫʢʦʚʦ-

ʧʦʧʫʣʷʨʥʽ ʚʠʜʘʥʥʷ çʍʤʝʣʴʥʠʯʯʠʥʘè, çʌʨʦʥʪʦʚʠʡ ʢʦʙʟʘʨè, çɾʠʚʽ ʩʤʘʨʘʛʜʠ 

ʐʝʧʝʪʽʚʱʠʥʠè ʪʘ çʃʽʩʠ ʍʤʝʣʴʥʠʯʯʠʥʠè.  

ʋ 2017-2018 ʨʦʮʽ ʪʚʦʨʯʦʶ ʛʨʫʧʦʶ ʥʘʫʢʦʚʮʽʚ ʽ ʦʩʚʽʪʷʥ, ʷʢʽ ʟʘʣʫʯʘʣʠ ʜʦ 

ʧʦʰʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʰʢʦʣʷʨʽʚ-ʧʨʠʨʦʜʦʣʶʙʽʚ, ʦʨʛʘʥʽʟʦʚʘʥʦʾ 

ʟʘʢʣʘʜʦʤ, ʧʽʜʛʦʪʦʚʣʝʥʘ ʜʦ ʜʨʫʢʫ ʽʣʶʩʪʨʦʚʘʥʘ ʢʥʠʛʘ çʌʣʦʨʘ ʍʤʝʣʴʥʠʯʯʠʥʠè ʜʣʷ 

ʫʯʥʽʚʩʴʢʦʾ ʽ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ, ʘ ʩʧʽʣʴʥʦ ʟ ʢʦʣʝʛʘʤʠ ʟ ʚʽʜʜʽʣʫ ʧʨʠʨʦʜʠ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʢʨʘʻʟʥʘʚʯʦʛʦ ʤʫʟʝʶ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʜʦ ʜʨʫʢʫ 

ʽʣʶʩʪʨʦʚʘʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ çɽʢʦʣʦʛʽʯʥʘ ʘʙʝʪʢʘ ʚ ʛʦʣʦʚʦʣʦʤʢʘʭè ʜʣʷ 

ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ɿʘʟʥʘʯʝʥʽ ʚʠʜʘʥʥʷ ʙʫʜʫʪʴ ʙʝʟʦʧʣʘʪʥʦ 

ʧʝʨʝʜʘʚʘʪʠʩʴ ʟʘʢʣʘʜʘʤ ʦʩʚʽʪʠ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʧʦʪʨʝʙ.  

ʇʝʜʘʛʦʛʠ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʟʜʽʡʩʥʶʶʪʴ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʧʨʦʪʝ ʧʨʦʛʨʘʤʠ ʥʝ ʦʙʤʝʞʫʶʪʴ 
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ʪʚʦʨʯʦʾ ʽʥʽʮʽʘʪʠʚʠ ʧʝʜʘʛʦʛʽʚ, ʧʝʨʝʜʙʘʯʘʶʯʠ ʛʥʫʯʢʽʩʪʴ ʫ ʚʠʙʦʨʽ ʪʘ ʨʦʟʧʦʜʽʣʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʚʠʭʦʚʘʥʮʽʚ, ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ 

ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ (ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʢʦʤʧʣʝʢʩʠ, ʧʽʜʨʫʯʥʠʢʠ, ʧʨʦʛʨʘʤʠ, 

ʧʦʩʽʙʥʠʢʠ, ʚʽʜʝʦʤʘʪʝʨʽʘʣʠ ʪʦʱʦ). 

ʇʝʨʝʭʽʜ ʜʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ ʤʦʜʝʣʽ ʥʘʚʯʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʧʝʨʝʜʫʩʽʤ ʧʝʨʝʜʙʘʯʘʻ:  

- ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʝ ʮʽʣʝʧʦʢʣʘʜʘʥʥʷ ʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ, ʟʤʽʮʥʝʥʥʷ 

ʘʢʮʝʥʪʽʚ ʫ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟ ʚʫʟʴʢʦʧʨʝʜʤʝʪʥʠʭ ʥʘ ʟʘʛʘʣʴʥʦʜʠʜʘʢʪʠʯʥʽ ; 

- ʦʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʩʧʝʮʽʘʣʴʥʠʭ ʢʫʨʩʽʚ 

ʪʦʱʦ; 

- ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʣʶʯʦʚʠʭ ʪʘ 

ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʰʢʦʣʷʨʘ; 

- ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʘʩʢʨʽʟʥʦʛʦ STEM ï ʥʘʚʯʘʥʥʷ, ʢʦʤʧʝʪʝʥʪʽʩʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʩʠʩʪʝʤʥʦ-ʜʽʷʣʴʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ; 

- ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ 

case ï study, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʛʨʫʧʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʨʦʙʣʝʤʥʠʭ ʤʝʪʦʜʠʢ ʽʟ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʽ ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʦʱʦ; 

- ʢʦʨʠʛʫʚʘʥʥʷ ʟʤʽʩʪʫ ʦʢʨʝʤʠʭ ʪʝʤ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʟ ʘʢʮʝʥʪʦʤ ʥʘ 

ʦʩʦʙʠʩʪʽʩʥʦ-ʨʦʟʚʠʚʘʣʴʥʽ, ʽʛʨʦʚʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ, ʮʽʥʥʽʩʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʜʦʩʣʽʜʞʫʚʘʣʴʥʦʛʦ ʧʠʪʘʥʥʷ. [12] 

ʊʘʢ, ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ ʶʥʠʭ ʣʽʩʽʚʥʠʢʽʚ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʝʢʦʣʦʛʦ-

ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʢʝʨʽʚʥʠʢ ʟʨʘʟʢʦʚʦʛʦ ʫʯʥʽʚʩʴʢʦʛʦ 

ʣʽʩʥʠʮʪʚʘ çʇʣʽʱʠʥʩʴʢʝè ʟʘʢʣʘʜʫ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʩʝʣʘ ʇʣʽʱʠʥ 

ʐʝʧʝʪʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ɿʚʝʜʝʥʶʢ ʄʠʢʦʣʘ ɸʥʜʨʽʡʦʚʠʯ ʨʦʟʨʦʙʠʚ ʘʚʪʦʨʩʴʢʫ, 

ʽʥʪʝʛʨʦʚʘʥʫ, ʤʽʞʧʨʝʜʤʝʪʥʫ ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʽ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʟʘʛʘʣʴʥʠʭ ʽ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʰʢʦʣʷʨʽʚ, ʩʪʽʡʢʦʛʦ ʽʥʪʝʨʝʩʫ ʚʠʭʦʚʘʥʮʽʚ 

ʛʫʨʪʢʘ ʜʦ ʟʥʘʥʴ ʧʨʦ ʧʨʠʨʦʜʫ ʨʽʜʥʦʛʦ ʢʨʘʶ, ʟʦʢʨʝʤʘ, ʾʾ ʢʦʤʧʦʥʝʥʪʫ ï ʣʽʩʽʚ. ʊʘʢʦʞ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʇʨʦʛʨʘʤʠ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ ʩʧʨʠʷʪʠʤʝ 

ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʷʥʘʤʠ ʩʧʽʣʴʥʦ ʟ ʣʽʩʽʚʥʠʢʘʤʠ ʟʘʚʜʘʥʴ ʥʘʚʯʘʥʥʷ ʽ ʚʠʭʦʚʘʥʥʷ 
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ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʣʽʩʦʚʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʧʨʦʬʦʨʽʻʥʪʘʮʽʾ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʨʦʬʝʩʽʾ, ʟʘʙʝʟʧʝʯʠʪʴ ʥʝʧʦʚʥʦʣʽʪʥʽʤ 

ʢʨʝʘʪʠʚʥʽʩʪʴ ʤʠʩʣʝʥʥʷ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʽ ʧʨʦʬʝʩʽʡʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʫ ʥʘʚʯʘʥʥʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʛʨʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʦʮʽʘʣʴʥʠʤ ʟʘʤʦʚʣʝʥʥʷʤ, ʪʦʤʫ ʱʦ 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʚʘʥʮʷʤ ʛʫʨʪʢʘ ʚʠʨʦʙʠʪʠ ʥʘʚʠʯʢʠ, ʟʥʘʭʦʜʠʪʠ ʝʬʝʢʪʠʚʥʽ 

ʨʽʰʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʙʣʝʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ 

ʩʘʤʦʨʝʘʣʽʟʫʚʘʪʠʩʷ ʚ ʩʦʮʽʫʤʽ. 

ʋ ʇʨʦʛʨʘʤʽ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʘ ʤʝʪʘ ʽ ʟʘʚʜʘʥʥʷ, ʨʦʟʢʨʠʪʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʤʝʪʦʜʠʢʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʚʠʭʦʚʘʥʮʽʚ ʛʫʨʪʢʘ. ʄʽʩʪʷʪʴʩʷ 

ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʢʨʽʟʥʠʭ ʟʤʽʩʪʦʚʥʠʭ ʣʽʥʽʡ, ʽʥʪʝʛʨʘʮʽʾ 

ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʥʘʧʨʷʤʢʽʚ ʫ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ: çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʽ ʩʪʘʣʠʡ 

ʨʦʟʚʠʪʦʢè, çɻʨʦʤʘʜʷʥʩʴʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴè, çɿʜʦʨʦʚôʷ ʽ ʙʝʟʧʝʢʘè, 

çʇʽʜʧʨʠʻʤʣʠʚʽʩʪʴ ʽ ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴè, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʪʽʣʝʥʥʷ ʪʘʢʠʭ 

ʽʜʝʡ, ʷʢ ʫʤʽʥʥʷ ʚʯʠʪʠʩʷ, ʝʢʦʣʦʛʽʯʥʘ ʛʨʘʤʦʪʥʽʩʪʴ ʽ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ, 

ʩʦʮʽʘʣʴʥʘ ʪʘ ʛʨʦʤʘʜʷʥʩʴʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ ʽ ʧʽʜʧʨʠʻʤʣʠʚʽʩʪʴ. 

ʅʦʚʠʟʥʘ ʨʦʟʨʦʙʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʫ ʥʽʡ  ʘʜʘʧʪʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʛʫʨʪʢʦʚʦʾ ʨʦʙʦʪʠ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʽ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʜʣʷ ʩʧʨʠʷʥʥʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʫ ʾʭʥʽʭ 

ʚʠʭʦʚʘʥʮʽʚ ʰʠʨʦʢʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ. 

ɺ ʇʨʦʛʨʘʤʽ ʧʽʜʢʨʝʩʣʝʥʦ ʚʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ 

ʥʘ ʟʘʥʷʪʪʷʭ ʛʫʨʪʢʘ ʶʥʠʭ ʣʽʩʽʚʥʠʢʽʚ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʜʘʛʦʛʫ ʪʚʦʨʯʦ ʧʽʜʽʡʪʠ 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʪʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʰʢʦʣʷʨʘʤʠ ʽ 

ʛʫʨʪʢʽʚʮʷʤʠ ʟʥʘʥʴ ʟ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ. 

ʇʨʦʛʨʘʤʘ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʧʝʜʘʛʦʛʘʤʠ ʟʘʚʜʘʥʴ ʙʽʦʣʦʛʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʽ ʚʠʭʦʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ 

ʧʝʜʘʛʦʛʦʤ ʪʘ ʚʠʭʦʚʘʥʮʷʤʠ ʛʫʨʪʢʘ ʟʘʚʜʘʥʴ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ ʟ ʫʯʘʩʪʶ ʣʽʩʽʚʥʠʢʽʚ, ʜʦʩʪʫʧʥʘ, ʚ ʥʽʡ 

ʜʝʪʘʣʽʟʦʚʘʥʽ ʽ ʨʝʪʝʣʴʥʦ ʧʨʦʧʠʩʘʥʽ ʚʩʽ ʾʾ ʩʢʣʘʜʦʚʽ.  



65 
 

ʊʘʢʽ ʞ ʟʘʚʜʘʥʥʷ ʧʦʩʪʘʚʣʝʥʽ ʧʝʨʝʜ ʧʝʜʘʛʦʛʘʤʠ ʽ ʚʠʭʦʚʘʥʮʷʤʠ ʚ ʘʚʪʦʨʩʴʢʠʭ 

ʧʨʦʛʨʘʤʘʭ ʢʝʨʽʚʥʠʢʽʚ ʛʫʨʪʢʽʚ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʆɽʅʎʋʄ ɻʘʥʟʶʢ ɸ.ʗ. ʪʘ ʅʦʚʘʢ 

ɺ.ʆ. (ʇʨʦʛʨʘʤʘ ʛʫʨʪʢʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʽʦʭʽʤʽʾ ʪʘ ʇʨʦʛʨʘʤʘ ʛʫʨʪʢʘ ʶʥʠʭ 

ʦʨʥʽʪʦʣʦʛʽʚ).  

ʅʝ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ STEM-ʦʩʚʽʪʠ ʻ ʜʦʩʣʽʜʥʦ-ʧʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ. ɺʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʦʚʘʥʫ 

ʜʦʩʣʽʜʥʠʮʴʢʫ, ʪʚʦʨʯʫ ʜʽʷʣʴʥʽʩʪʴ ʚʠʭʦʚʘʥʮʽʚ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʦʪʨʠʤʘʥʥʷ 

ʩʘʤʦʩʪʽʡʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʝʜʘʛʦʛʘ. ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ 

ʪʝʤ ʦʢʨʝʤʽ ʛʫʨʪʢʽʚʮʽ ʚʧʨʦʜʦʚʞ ʧʝʚʥʦʛʦ ʯʘʩʫ ʨʦʟʨʦʙʣʷʶʪʴ ʥʘʚʯʘʣʴʥʽ ʧʨʦʝʢʪʠ. 

ʂʝʨʽʚʥʠʢ ʛʫʨʪʢʘ ʟʜʽʡʩʥʶʻ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʽ ʩʧʦʥʫʢʘʻ ʜʦ ʧʦʰʫʢʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ, ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʝʪʠ, ʟʘʚʜʘʥʴ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʫ, ʦʨʽʻʥʪʦʚʥʠʭ ʤʝʪʦʜʽʚ ʘʙʦ ʧʨʠʡʦʤʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʰʫʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʦʢʨʝʤʠʭ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʦʨʽʚʥʝʚʽ 

ʜʠʜʘʢʪʠʯʥʽ, ʚʠʭʦʚʥʽ ʪʘ ʨʦʟʚʠʚʘʣʴʥʽ ʟʘʚʜʘʥʥʷ: ʚʠʭʦʚʘʥʮʽ ʥʘʙʫʚʘʶʪʴ ʥʦʚʠʭ ʟʥʘʥʴ, 

ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʷʢʽ ʟʥʘʜʦʙʣʷʪʴʩʷ ʚ ʞʠʪʪʽ; ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʦʪʠʚʘʮʽʷ ʪʘ ʧʽʟʥʘʚʘʣʴʥʽ 

ʥʘʚʠʯʢʠ; ʬʦʨʤʫʻʪʴʩʷ ʚʤʽʥʥʷ ʩʘʤʦʩʪʽʡʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʧʨʦʩʪʦʨʽ, ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʽ ʩʫʜʞʝʥʥʷ, ʚʠʷʚʣʷʪʠ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. 

ʇʨʦʝʢʪʥʦ-ʟʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʚʠʭʦʚʘʥʮʷʤ ʦʚʦʣʦʜʽʪʠ 

ʟʥʘʥʥʷʤʠ ʩʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʡʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʘʣʛʦʨʠʪʤ ʚʽʜ ʟʘʨʦʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʽʜʝʾ ʜʦ ʩʪʚʦʨʝʥʥʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʦʜʫʢʪʫ, 

ʘ ʪʘʢʦʞ ʥʘʚʯʠʪʠʩʷ ʧʨʝʟʝʥʪʫʚʘʪʠ ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʠʤ ʽʥʚʝʩʪʦʨʘʤ.  

ɺʠʢʣʠʢʘʪʠ ʽʥʪʝʨʝʩ ʜʠʪʠʥʠ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʦ, ʦʩʦʙʣʠʚʦ ʚ ʥʘʰʦʤʫ 

ʪʝʭʥʦʣʦʛʽʟʦʚʘʥʦʤʫ ʩʚʽʪʽ. ɯ ʮʝ ï ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʚ ʷʢʦʤʫ 

ʞʠʚʝ ʜʠʪʠʥʘ: ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʢʦʣʦʩʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʰʦʫ-ʙʽʟʥʝʩʫ, 

ʟʦʢʨʝʤʘ ʫ ʚʝʙ-ʩʚʽʪʽ. ɿ ʫʩʽʤ ʮʠʤ ʥʘʤ ʧʦʪʨʽʙʥʦ ʢʦʥʢʫʨʫʚʘʪʠ ʟʘ ʽʥʪʝʨʝʩ ʜʠʪʠʥʠ.  

ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ STEM-ʦʩʚʽʪʠ ʚ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʆɽʅʎʋʄ 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽʡ, ʜʦʩʣʽʜʥʠʮʴʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. 
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ɿʘ ʨʘʭʫʥʦʢ ʧʝʚʥʦʾ ʩʚʦʙʦʜʠ, ʷʢʫ ʤʘʶʪʴ ʧʦʟʘʰʢʽʣʴʥʽ ʟʘʢʣʘʜʠ ʯʝʨʝʟ ʩʚʦʶ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʫ ʬʦʨʤʫ, ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʘʣʫʯʘʪʠ ʨʝʩʫʨʩʠ ʰʢʽʣ, ʚʠʰʽʚ, 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ.  

ɺ ʩʠʩʪʝʤʽ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʩʬʦʨʤʫʚʘʣʘʩʷ ʧʝʨʩʧʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʨʦʙʦʪʠ 

ʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʦʙʜʘʨʦʚʘʥʠʤʠ ʜʽʪʴʤʠ: ʧʨʦʚʦʜʷʪʴʩʷ ʨʝʛʽʦʥʘʣʴʥʽ, ʚʩʝʫʢʨʘʾʥʩʴʢʽ, 

ʤʽʞʥʘʨʦʜʥʽ ʧʨʦʬʽʣʴʥʽ ʢʦʥʢʫʨʩʠ, ʧʨʦʝʢʪʠ, ʦʣʽʤʧʽʘʜʠ, ʜʦ ʷʢʠʭ ʟʘʣʫʯʘʶʪʴʩʷ 

ʰʢʦʣʷʨʽ ʟ ʚʝʣʠʢʦʾ ʤʝʨʝʞʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʣʽʮʝʾʚ ʪʘ ʛʽʤʥʘʟʽʡ ʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʘ 

ʥʠʭ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ. ʎʝ ʪʦʡ ʪʨʠʢʫʪʥʠʢ, ʥʘ ʙʘʟʽ ʷʢʦʛʦ, ʧʦʟʘʰʢʽʣʣʷ 

ʍʤʝʣʴʥʠʯʯʠʥʠ ʚʠʙʫʜʦʚʫʚʘʣʦ ʧʽʜʭʦʜʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʫ ʜʠʪʠʥʠ 

ʧʨʠʥʮʠʧʽʚ ʥʘʫʢʦʚʦʛʦ ʡ ʽʥʞʝʥʝʨʥʦʛʦ ʤʝʪʦʜʽʚ, ʫʩʽʭ ʽʥʰʠʭ ʝʬʝʢʪʠʚʥʠʭ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʢʪʠʢ. 

ʌʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ STEM-ʦʩʚʽʪʽ ʧʦʪʨʝʙʫʻ 

ʨʦʟʚʠʪʢʫ ʚ ʰʢʦʣʷʨʽʚ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʜʦʩʣʽʜʽʚ, 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʥʘʩʘʤʧʝʨʝʜ ʧʝʨʝʜʙʘʯʘʻ ʩʧʨʦʤʦʞʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ, 

ʩʠʥʪʝʟ, ʧʨʦʚʦʜʠʪʠ ʚʠʦʢʨʝʤʣʝʥʥʷ ʩʫʪʪʻʚʠʭ ʦʟʥʘʢ, ʨʦʙʠʪʠ ʧʦʨʽʚʥʷʥʥʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ. 

ʇʽʜ ʯʘʩ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽ ʦʧʘʥʦʚʫʚʘʣʠ ʙʽʣʴʰʽʩʪʴ 

ʟʘʛʘʣʴʥʠʭ ʫʤʽʥʴ: 

ï ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʬʘʢʪʘʤʠ, ʩʝʨʝʜʦʚʠʱʝʤ, ʧʦʜʽʷʤʠ; 

ï ʩʘʤʦʩʪʽʡʥʦ ʬʦʨʤʫʣʶʚʘʪʠ ʧʨʦʙʣʝʤʫ ʜʦʩʣʽʜʞʝʥʥʷ; 

ï ʚʠʩʣʦʚʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ; 

ï ʚʠʟʥʘʯʘʪʠ ʩʧʦʩʦʙʠ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟ; 

ï ʚʠʟʥʘʯʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ; 

ï ʚʠʟʥʘʯʘʪʠ ʩʧʦʩʦʙʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʯʠ ʩʧʨʦʩʪʫʚʘʥʥʷ ʛʽʧʦʪʝʟ; 

ï ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ [1, 4] 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʜʦʩʣʽʜʥʠʮʴʢʫ ʨʦʙʦʪʫ ʚʠʭʦʚʘʥʢʠ ʛʫʨʪʢʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʽʦʭʽʤʽʾ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʫʯʥʽʚ - ʯʣʝʥʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ɻʘʥʟʶʢ ʍʨʠʩʪʠʥʠ, ʷʢʘ ʚʠʢʦʥʘʥʘ ʥʝʶ ʥʘ ʙʘʟʽ 

ʢʦʥʮʝʧʮʽʾ STɽM-ʦʩʚʽʪʠ ʫ ʭʽʤʽʢʦ-ʙʽʦʣʦʛʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʨʦʙʦʪʘ 

ʤʘʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʾʾ ʚʘʞʢʦ ʦʙʤʝʞʠʪʠ ʦʜʥʽʻʶ ʜʠʩʮʠʧʣʽʥʦʶ, 
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ʦʩʢʽʣʴʢʠ ʚ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʘ ʜʦʩʣʽʜʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ, ʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʟʘʩʪʦʩʦʚʘʥʦ 

ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʚʨʘʭʦʚʘʥʦ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ. 

ʖʥʥʘʪʢʘ ʍʨʠʩʪʠʥʘ ʟʜʽʡʩʥʶʚʘʣʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʟʘ 

ʪʝʤʦʶ çʉʘʧʦʥʽʪ - ʥʦʚʠʡ ʤʽʥʝʨʘʣʴʥʠʡ ʩʦʨʙʝʥʪ ʙʘʛʘʪʦʛʘʣʫʟʝʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷè. 

ɰʾ ʧʨʦʝʢʪ ʚʠʢʣʠʢʘʚ ʫ ʥʘʫʢʦʚʮʽʚ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʽ ʟʘʭʦʧʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʢʦʥʢʫʨʩʘʭ ʶʥʥʘʪʢʦʶ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʽʪ ʽ ʚʠʥʘʭʦʜʽʚ, ʷʢʽ ʚʞʝ ʟʘʧʘʪʝʥʪʦʚʘʥʽ ʚ ʋʢʨʘʾʥʽ. 

ʋʥʽʢʘʣʴʥʽʩʪʴ ʽ ʨʘʮʽʦʥʘʣʽʟʤ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ ʭʤʝʣʴʥʠʯʘʥʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʚʦʥʘ ʚʠʢʦʨʠʩʪʘʣʘ ʜʣʷ ʩʚʦʾʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʤʽʩʮʝʚʠʡ ʧʨʠʨʦʜʥʠʡ ʤʽʥʝʨʘʣ ï 

ʩʘʧʦʥʽʪʦʚʫ ʛʣʠʥʫ ʊʘʰʢʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʾ ʨʦʟʨʦʙʠʣʘ ʩʦʨʙʝʥʪʠ ʜʣʷ 

ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʟʘʙʨʫʜʥʝʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʘ 

ʪʘʢʦʞ ʚʠʛʦʪʦʚʠʣʘ ʽ ʧʨʝʜʩʪʘʚʠʣʘ ʥʘ ʢʦʥʢʫʨʩʽ ʝʬʝʢʪʠʚʥʽ ʢʦʩʤʝʪʠʯʥʽ ʟʘʩʦʙʠ - ʤʠʣʘ, 

ʩʢʨʘʙʠ-ʤʘʩʢʠ, ʧʘʩʪʠ.  

ʇʨʦʝʢʪ ʤʦʣʦʜʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʘʣʘʥʪʫ ʩʧʦʯʘʪʢʫ ʧʝʨʝʤʽʛ ʥʘ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʢʦʥʢʫʨʩʽ çIntel EKO ʋʢʨʘʾʥʘè, ʘ ʧʦʪʽʤ ʦʪʨʠʤʘʚ ʙʨʦʥʟʦʚʫ 

ʤʝʜʘʣʴ ʚ ʄʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʢʫʨʩʽ ʥʘʫʢʦʚʠʭ ʽ ʤʠʩʪʝʮʴʢʠʭ ʧʨʦʝʢʪʽʚ ʫʯʥʽʚ ʩʝʨʝʜʥʽʭ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ çGenius Juniorè 2012 ʨʦʢʫ ʚ ʤ. ʆʩʚʝʛʦ (ʉʐɸ). 

ʋ ʍôʶʩʪʦʥʽ (ʉʐɸ) ʟ 08 ʧʦ 13 ʪʨʘʚʥʷ 2013 ʨʦʢʫ ʥʘʧʦʣʝʛʣʠʚʦ ʙʦʨʦʣʘʩʴ 

ʍʨʠʩʪʠʥʘ, ʟʘʭʠʱʘʶʯʠ ʩʚʽʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʧʨʦʝʢʪ, 

ʟʜʦʙʫʣʘ ʩʚʦʶ ʯʝʨʛʦʚʫ ʧʝʨʝʤʦʛʫ ʽ ʩʨʽʙʥʫ ʤʝʜʘʣʴ ʥʘ ʬʽʥʘʣʽ ʄʽʞʥʘʨʦʜʥʦʛʦ 

ʢʦʥʢʫʨʩʫ I-SWEEEP 2013 (International Sustainable World (Energy, Engineering, & 

Environment) Project Olympiad). 

ʇʨʘʚʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʋʢʨʘʾʥʫ ʥʘ ʢʦʥʢʫʨʩʽ I-SWEEEP 2013 (ʄʽʞʥʘʨʦʜʥʘ 

ʆʣʽʤʧʽʘʜʘ ʇʨʦʝʢʪʽʚ ʥʘ ʪʝʤʫ ʉʪʘʙʽʣʴʥʦʛʦ ʉʚʽʪʫ) ʍʨʠʩʪʠʥʘ ʦʪʨʠʤʘʣʘ ʧʽʩʣʷ 3-ʭ 

ʫʧʝʚʥʝʥʠʭ ʽ ʧʝʨʝʢʦʥʣʠʚʠʭ ʧʝʨʝʤʦʞʥʠʭ ʟʘʭʠʩʪʽʚ ʩʚʦʻʾ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ ʫ ʢʘʪʝʛʦʨʽʾ 

çʭʽʤʽʯʥʘ ʽʥʞʝʥʝʨʽʷè ʩʧʦʯʘʪʢʫ ʚ ʟʘʦʯʥʦʤʫ, ʘ ʧʦʪʽʤ ʫ ʜʚʦʭ ʥʘʧʨʫʞʝʥʠʭ ʬʽʥʘʣʘʭ 

ʦʯʥʦʛʦ ʪʫʨʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʥʢʫʨʩʫ çIntel ɽʢʦ-ʋʢʨʘʾʥʘ-2013è - ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʝʪʘʧʫ ʮʴʦʛʦ ʧʦʧʫʣʷʨʥʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʘʭʦʜʫ, ʷʢʠʡ ʚʽʜʙʫʚʩʷ ʚ ʣʶʪʦʤʫ 2013 

ʨʦʢʫ ʚ ʤʽʩʪʽ ʂʠʻʚʽ ʥʘ ʙʘʟʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ 
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ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʜʝ ʟʘ ʮʝ ʧʨʘʚʦ ʙʦʨʦʣʠʩʴ 205 ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ ʋʢʨʘʾʥʠ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʷʣʠ 175 ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʢʦʤʘʥʜʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʝʢʪʽʚ. 

ʋʞʝ ʪʘʤ, ʟʘ ʢʦʨʜʦʥʦʤ, ʶʥʥʘʪʢʘ ʍʨʠʩʪʠʥʘ ʜʽʟʥʘʣʘʩʴ, ʱʦ ʾʾ ʪʚʦʨʯʽ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʦʝʢʪʠ, ʷʢʽ ʚʦʥʘ ʤʽʩʷʮʴ ʪʦʤʫ ʥʘʜʽʩʣʘʣʘ ʥʘ ʨʦʟʛʣʷʜ ʚ 

ʂʦʣʫʤʙʽʡʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʘ ʫ ʉʪʦʢʛʦʣʴʤ ʥʘ ʄʽʞʥʘʨʦʜʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ 

ʢʦʥʢʫʨʩ Stockholm Junior Water Prize, ʚʠʟʥʘʥʽ ʾʭ ʫʯʝʥʠʤʠ ʡ ʦʨʛʘʥʽʟʘʪʦʨʘʤʠ 

ʟʘʭʦʜʽʚ ʫ ʯʠʩʣʽ ʥʘʡʢʨʘʱʠʭ. ʅʠʥʽ ʜʽʚʯʠʥʘ ʟʜʦʙʫʣʘ ʧʨʦʬʝʩʽʶ ʣʽʢʘʨʷ ʽ ʧʨʘʢʪʠʢʫʻ ʫ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʘ ʧʨʦʜʦʚʞʫʻ ʾʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʭʦʚʘʥʝʮʴ ʛʫʨʪʢʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʽʦʭʽʤʽʾ ʥʘ ʙʘʟʽ ʍʅʋ ɹʝʚʟʘ ʗʨʦʩʣʘʚ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʧʨʦʝʢʪʦʤ 

çɼʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʩʦʨʙʝʥʪʽʚ ʧʨʠ ʦʯʠʱʝʥʥʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ʩʪʽʯʥʠʭ ʚʦʜè. 

ʆʪʞʝ, ʥʘʫʢʦʚʝ ʪʦʚʘʨʠʩʪʚʦ ʫʯʥʽʚ ʦʙʣʘʩʥʦʛʦ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ 

ʮʝʥʪʨʫ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʨʘʥʥʴʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʬʝʩʽʡ, ʧʽʜʪʨʠʤʮʽ ʦʙʜʘʨʦʚʘʥʦʾ ʤʦʣʦʜʽ, ʧʦʰʠʨʝʥʥʶ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʽʜʝʡ STEM-

ʦʩʚʽʪʠ.  

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʩʪʘʻ ʧʽʜʛʦʪʦʚʢʘ ʰʢʦʣʷʨʽʚ 

ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʰʫʢʫ. 

STEM-ʦʩʚʽʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʦʟʚʠʪʦʢ ʚ ʰʢʦʣʷʨʽʚ ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʦʩʣʽʜʥʠʢʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʜʝ ʢʦʞʝʥ ʧʨʝʜʤʝʪ ʚʠʚʯʘʻʪʴʩʷ ʦʢʨʝʤʦ, STEM-ʦʩʚʽʪʘ ʨʝʧʨʝʟʝʥʪʫʻ ʫʥʽʢʘʣʴʥʠʡ 

ʧʽʜʭʽʜ ʫ ʚʠʢʣʘʜʘʥʥʽ ʪʘ ʦʩʚʦʻʥʥʽ ʟʥʘʥʴ, ʢʦʣʠ ʥʘʚʯʘʣʴʥʽ ʧʨʝʜʤʝʪʠ ʧʦʻʜʥʫʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ, ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʾ [4]. 

ʇʨʘʢʪʠʢʘ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʩʪʘʻ ʙʽʣʴʰ ʰʠʨʦʢʦʶ, ʧʦʧʫʣʷʨʥʦʶ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʶ. ʎʝ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ, ʥʘ ʷʢʠʡ ʟʚʝʨʥʫʣʠ 

ʫʚʘʛʫ ʥʝ ʪʽʣʴʢʠ ʚʽʪʯʠʟʥʷʥʽ ʥʘʫʢʦʚʮʽ, ʘ ʡ ʩʚʽʪʦʚʘ ʧʨʦʛʨʝʩʠʚʥʘ ʩʧʽʣʴʥʦʪʘ [8, ʩ. 25]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʧʨʠʜʽʣʷʶʪʴ ʫʚʘʛʫ ʩʫʯʘʩʥʠʤ 

ʪʝʥʜʝʥʮʽʷʤ STEM-ʦʩʚʽʪʠ, ʧʨʘʢʪʠʯʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 
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ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʚʤʽʥʴ ʰʢʦʣʷʨʽʚ. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ 

ʫ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʤʠʩʣʝʥʥʷ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ, 

ʩʘʤʦʢʦʥʪʨʦʣʶ, ʨʝʬʣʝʢʩʽʾ, ʘʢʪʠʚʽʟʫʻ ʧʽʟʥʘʚʘʣʴʥʫ ʪʘ ʪʚʦʨʯʫ ʧʦʟʠʮʽʶ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʄʝʪʦʶ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʨʦʙʦʪʠ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʆɽʅʎʋʄ ʙʫʚ ʘʥʘʣʽʟ 

ʚʠʢʣʠʢʽʚ ʩʴʦʛʦʜʝʥʥʷ ʱʦʜʦ ʦʩʚʽʪʠ, ʥʘʧʨʘʚʣʝʥʦʾ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʚʠʭʦʚʘʥʮʽʚ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʧʨʠ ʟʘʢʣʘʜʘʥʥʽ ʜʦʩʣʽʜʽʚ ʥʘ 

ʫʯʥʽʚʩʴʢʽʡ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʽʡ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ (ʜʘʣʽ ʋʅɼɿɼ). 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʊ. ɹʘʡʙʘʨʠ, ʜʦʩʣʽʜ ʷʢ ʤʝʪʦʜ ʧʽʟʥʘʥʥʷ, ʚʠʜ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙôʻʢʪʘ ʦʭʦʧʣʶʻ ʪʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ: 

1. ʆʩʤʠʩʣʝʥʥʷ ʚʣʘʩʥʝ ʧʨʝʜʤʝʪʥʠʭ ʮʽʣʝʡ ʜʦʩʣʽʜʫ. ɸʢʪʫʘʣʽʟʘʮʽʷ ʟʥʘʥʴ ʧʨʦ 

ʦʙ'ʻʢʪ, ʟ ʷʢʠʤ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʩʣʽʜ. 

2. ʇʣʘʥʫʚʘʥʥʷ ʜʦʩʣʽʜʫ: 

ʘ) ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ, ʾʭ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; ʙ) 

ʚʠʙʽʨ ʦʙʣʘʜʥʘʥʥʷ (ʧʨʠʣʘʜʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ). 

3. ɺʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʫ: 

ʘ) ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ ʫ ʥʝʦʙʭʽʜʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ; 

ʙ) ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʦʙôʻʢʪʦʤ (ʟʤʽʥʘʤʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ, 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʤʽʥ) ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʫ; 

ʚ) ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ; 

ʛ) ʩʘʤʦʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʩʦʤ ʜʦʩʣʽʜʫ. 

4. ʆʩʤʠʩʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʫ:  

ʘ) ʫʟʘʛʘʣʴʥʝʥʥʷ ʬʘʢʪʽʚ; 

ʙ) ʫʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ; 

ʚ) ʬʽʢʩʘʮʽʷ ʥʘʩʣʽʜʢʽʚ ʜʦʩʣʽʜʫ (ʫʩʥʦ, ʧʠʩʴʤʦʚʦ, ʛʨʘʬʽʯʥʦ). 

5. ɿʘʢʨʽʧʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ: ʟʥʘʥʥʷ ʮʽʣʝʡ, ʚʣʘʩʥʝ 

ʧʨʝʜʤʝʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʧʦʩʦʙʽʚ ʧʨʘʢʪʠʯʥʠʭ ʽ ʧʝʨʮʝʧʪʠʚʥʠʭ ʜʽʡ ʪʘ ʾʭ ʥʝʦʙʭʽʜʥʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʧʨʠʣʘʜʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʫ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʽʥʴ 

[8]. 

ʇʨʦʚʝʜʝʥʥʷ ʰʢʦʣʷʨʘʤʠ ʩʘʤʦʩʪʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʪʚʦʨʯʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʟʘʨʘʟ ʥʘ ʟʘʥʷʪʪʷʭ ʛʫʨʪʢʽʚ 
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ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. ɺʘʨʪʠʤ ʫʚʘʛʠ ʻ ʜʦʩʚʽʜ 

ʧʝʜʧʨʘʮʽʚʥʠʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʽʜʜʽʣʫ ʥʘʰʦʛʦ ʟʘʢʣʘʜʫ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ STEM-ʦʩʚʽʪʠ ʚ ʧʨʦʮʝʩʽ ʧʨʘʢʪʠʯʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʨʦʙʦʪʠ ʚʠʭʦʚʘʥʮʽʚ ʥʘ ʫʯʥʽʚʩʴʢʽʡ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʽʡ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ. 

ʊʘʢʠʡ ʧʨʦʝʢʪ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʟʥʘʥʴ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʘʮʽ, ʙʽʦʣʦʛʽʾ, 

ʭʽʤʽʾ, ʝʢʦʣʦʛʽʾ, ɯʊ-ʪʝʭʥʦʣʦʛʽʡ, ʦʟʙʨʦʶʻ ʚʠʭʦʚʘʥʮʽʚ ʧʝʨʰʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʟʥʘʥʥʷʤʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʽʚ ʥʦʨʤ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ, ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ, ʟʘʧʣʘʥʦʚʘʥʠʭ ʫʨʦʞʘʾʚ, ʟʘʪʨʘʪ ʧʨʘʮʽ ʽ ʪ.ʜ.  

ɼʠʜʘʢʪʠʯʥʘ ʤʝʪʘ ʧʨʦʝʢʪʫ ï ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʠʭʦʚʘʥʮʽʚ ʧʦ ʟʘʩʚʦʻʥʥʶ, ʟʘʢʨʽʧʣʝʥʥʶ, ʟʘʩʪʦʩʫʚʘʥʥʶ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ ʥʘ 

ʧʨʘʢʪʠʮʽ; ʧʝʨʝʥʝʩʝʥʥʷ ʟʥʘʥʴ ʫ ʥʦʚʽ ʩʠʪʫʘʮʽʾ; ʩʘʤʦʩʪʠʤʫʣʶʚʘʥʥʷ ʜʦ ʧʦʰʫʢʫ 

ʰʣʷʭʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ; ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʪʝʨʝʩʫ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʡ 

ʪʚʦʨʯʦʩʪʽ. 

ʄʝʪʘ ʧʨʦʝʢʪʫ (ʷʢʫ ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʚʠʭʦʚʘʥʮʽ) ï ʟʙʘʛʘʯʝʥʥʷ 

ʫʯʥʽʚʩʴʢʦʾ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʦʾ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʟʘʢʣʘʜʫ ʢʨʘʱʠʤʠ 

ʨʘʡʦʥʦʚʘʥʠʤʠ ʩʦʨʪʘʤʠ ʦʚʦʯʝʚʠʭ, ʧʣʦʜʦʚʦ-ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚʠʭʦʚʘʥʮʷʤʠ ʩʢʣʘʜʘʻʪʴʩʷ ʧʦʝʪʘʧʥʠʡ ʧʣʘʥ ʨʦʙʽʪ ʥʘ 

ʋʅɼɿɼ. 

ʆʪʞʝ, ʧʦʝʪʘʧʥʘ ʨʦʙʦʪʘ ʚʠʭʦʚʘʥʮʽʚ ʧʦʣʷʛʘʣʘ ʚ ʧʦʰʫʮʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ˇʨʫʥʪʠ, ʙʽʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʣʠʥ ʚʠʩʽʷʥʠʭ ʪʘ ʚʠʩʘʜʞʝʥʠʭ ʥʘ ʧʦʣʷʭ 

ʋʅɼɿɼ, ʩʢʣʘʜʘʥʥʽ ʧʣʘʥʫ ʨʦʙʦʪʠ, ʩʭʝʤʘʪʠʯʥʝ ʢʨʝʩʣʝʥʥʷ ʧʦʣʽʚ ʦʚʦʯʝʚʦʾ ʪʘ 

ʧʦʣʴʦʚʦʾ ʩʽʚʦʟʤʽʥ, ʩʢʣʘʜʘʥʥʷ ʢʦʰʪʦʨʠʩʫ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʤʘʡʙʫʪʥʴʦʛʦ 

ʫʨʦʞʘʶ, ʚʠʢʦʥʘʥʥʽ ʝʩʢʽʟʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʪʘ ʢʨʝʩʣʝʥʴ ʧʦʣʽʚ ʦʚʦʯʝʚʦʾ ʪʘ 

ʧʦʣʴʦʚʦʾ ʩʽʚʦʟʤʽʥ, ʩʭʝʤ ʢʚʽʪʥʠʢʽʚ ʪʘ ʢʦʣʝʢʮʽʡʥʦʾ ʜʽʣʷʥʢʠ, ʚʠʛʦʪʦʚʣʝʥʥʽ ʛʝʨʙʘʨʽʾʚ. 

ʏʽʪʢʠʡ ʨʦʟʧʦʜʽʣ ʨʦʙʦʪʠ ʤʽʞ ʚʠʭʦʚʘʥʮʷʤʠ ʛʫʨʪʢʽʚ ʜʦʟʚʦʣʠʚ ʾʤ ʜʦʩʷʛʪʠ ʩʧʽʣʴʥʦʾ 

ʤʝʪʠ. ɺ ʮʽʡ ʨʦʙʦʪʽ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʚʩʽ ʛʫʨʪʢʽʚʮʽ, ʘʜʞʝ ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʫ 

ʩʪʘʨʰʦʤʫ, ʧʽʜʣʽʪʢʦʚʦʤʫ ʚʽʮʽ ʘʢʪʠʚʽʟʫʻ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʽ 

ʩʦʮʽʘʣʴʥʦ ʮʽʥʥʠʭ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ (ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʦʩʚʽʪʠ, ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ, 

ʜʠʩʮʠʧʣʽʥʦʚʘʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʪʦʱʦ), ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʣʽʪʢʫ 

ʫʩʧʽʰʥʦ ʚʠʙʫʜʦʚʫʚʘʪʠ ʚʟʘʻʤʠʥʠ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ ʽ ʣʶʜʴʤʠ. 
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ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʝʢʪ ʜʦʧʦʤʘʛʘʻ ʚʠʭʦʚʘʥʮʷʤ ʧʦʚôʷʟʘʪʠ ʨʽʟʥʽ ʪʝʤʠ 

ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ ʽ ʧʦʩʠʣʶʻ ʤʦʪʠʚʘʮʽʶ ʚʠʚʯʝʥʥʷ ʙʦʪʘʥʽʯʥʠʭ, ʟʦʦʣʦʛʽʯʥʠʭ, 

ʛʝʦʛʨʘʬʽʯʥʠʭ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ, ʩʧʨʠʷʻ ʟʘʩʚʦʻʥʥʶ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʠʢ, 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʥʦʚ ʦʚʦʯʽʚʥʠʮʪʚʘ, ʟʝʣʝʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ 

ʩʘʜʽʚʥʠʮʪʚʘ. 

ʂʨʽʤ ʪʦʛʦ, ʮʷ ʨʦʙʦʪʘ ʥʝʩʝ ʟʥʘʯʥʝ ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʝ, ʨʦʟʚʠʚʘʶʯʝ ʪʘ ʚʠʭʦʚʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʩʢʽʣʴʢʠ ʜʘʻ ʨʦʟʫʤʽʥʥʷ ʩʫʪʽ ʧʨʦʬʝʩʽʡ, ʚʠʭʦʚʫʻ ʜʦʧʠʪʣʠʚʽʩʪʴ, 

ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ, ʜʠʩʮʠʧʣʽʥʦʚʘʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʬʦʨʤʫʻ ʥʘʚʠʢʠ ʛʨʫʧʦʚʦʾ 

ʨʦʙʦʪʠ, ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ, ʢʨʝʘʪʠʚʥʦʩʪʽ, ʫʤʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ, 

ʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʟʙʠʨʘʪʠ ʜʘʥʽ, ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʦʙʦʚôʷʟʢʦʚʦʾ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʦʚʦʾ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 

ɿʘʥʷʪʪʷ, ʥʘ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ STEM-ʦʩʚʽʪʠ ʨʦʟʚʘʞʘʣʴʥʽ ʽ 

ʜʠʥʘʤʽʯʥʽ. ɹʝʟ ʩʫʤʥʽʚʫ, ʟʘʢʣʘʜʘʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʦʩʣʽʜʠ, ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴ ʚʩʝ 

ʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʜʦ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 

ɼʣʷ ʨʘʥʥʴʦʾ ʧʨʦʬʦʨʽʻʥʪʘʮʽʾ ʤʦʣʦʜʽ ʪʘ ʾʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʩʪʫʧʫ ʥʘ ʧʨʠʨʦʜʥʠʯʽ 

ʪʘ ʽʥʞʝʥʝʨʥʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʧʨʦʜʦʚʞʝʥʥʷ ʦʩʚʽʪʠ ʚ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʩʬʝʨʽ ʜʣʷ 

ʨʽʟʥʦʙʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʜʪʦʢʫ 

ʤʘʡʙʫʪʥʽʭ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʚ ʦʙʣʘʩʪʽ ʩʪʚʦʨʝʥʽ ʫʯʥʽʚʩʴʢʽ ʣʽʩʥʠʮʪʚʘ.  

ʎʝ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʨʦʝʢʪ STEM-ʦʩʚʽʪʠ, ʷʢʠʡ ʥʘʜʘʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʠʭ ʽ ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ ʚʠʭʦʚʘʥʮʽʚ, 

ʨʽʚʝʥʴ ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʢʦʥʢʫʨʝʥʪʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ: 

ʟʜʘʪʥʽʩʪʴ ʽ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʜʘʯ, ʧʨʦʙʣʝʤ, ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʩʪʽ, ʢʦʛʥʽʪʠʚʥʦʾ ʛʥʫʯʢʦʩʪʽ, ʩʧʽʚʧʨʘʮʽ, ʫʧʨʘʚʣʽʥʥʷ, ʟʜʽʡʩʥʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʚ ʽʥʪʝʛʨʘʪʠʚʥʠʭ ʟʘʭʦʜʘʭ ʧʨʦʝʢʪʫ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʫ ʬʘʭʽʚʮʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ, ʙʦ STEM-ʦʩʚʽʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʧʽʜʭʦʜʽ ʫ ʧʦʙʫʜʦʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʽʥʞʝʥʝʨʥʦ-

ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʜʽʙʥʦʩʪʝʡ ʤʦʣʦʜʽ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʮʽʾ ʨʦʟʨʦʙʥʠʢʽʚ, STEM-ʦʩʚʽʪʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʽ ʧʨʦʝʢʪʥʠʡ ʧʽʜʭʦʜʠ. ʆʩʥʦʚʦʶ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ 

ʚʠʩʪʫʧʘʻ ʽʥʪʝʛʨʘʮʽʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʚ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʥʫ ʪʚʦʨʯʽʩʪʴ ʽ 

ʤʘʪʝʤʘʪʠʢʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʚʯʘʥʥʷ ʚʠʭʦʚʘʥʮʽʚ STEM-ʜʠʩʮʠʧʣʽʥʘʤ ʤʘʻ 

ʧʝʨʝʜʙʘʯʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢ ʾʭ ʚʠʢʣʘʜʘʥʥʷ ʥʝ ʷʢ ʩʘʤʦʩʪʽʡʥʠʭ, 

ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ, ʘ ʥʘ ʟʘʩʘʜʘʭ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ. 

STEM-ʧʽʜʭʽʜ ʚ ʦʩʚʽʪʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʽ ʦʢʨʝʤʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʘʩʘʜʘʭ (ʽʥʪʝʛʨʦʚʘʥʝ 

ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʠʭ ʪʝʤ, ʘ ʥʝ ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ) [2, ʩ. 32-34]. ʊʘʢʘ 

ʦʩʚʽʪʥʷ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʥʘ ʤʝʪʽ ʢʦʤʧʣʝʢʩʥʦ ʬʦʨʤʫʚʘʪʠ ʢʣʶʯʦʚʽ ʬʘʭʦʚʽ ʽ 

ʩʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʾ 

ʢʦʥʢʫʨʝʥʪʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ: 

- ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʜʘʯ (ʧʨʦʙʣʝʤ); 

- ʫʤʽʥʥʷ ʧʦʙʘʯʠʪʠ ʧʨʦʙʣʝʤʫ ʪʘ ʚʽʜʨʽʟʥʠʪʠ ʫ ʧʨʦʙʣʝʤ ʽ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ 

ʤʦʞʣʠʚʠʭ ʩʪʦʨʽʥ ʽ ʟʚ'ʷʟʢʽʚ; 

- ʫʤʽʥʥʷ ʩʬʦʨʤʫʣʶʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʝ ʟʘʧʠʪʘʥʥʷ ʽ ʰʣʷʭʠ ʡʦʛʦ ʚʠʨʽʰʝʥʥʷ; 

- ʛʥʫʯʢʽʩʪʴ ʷʢ ʫʤʽʥʥʷ ʟʨʦʟʫʤʽʪʠ ʥʦʚʫ ʪʦʯʢʫ ʟʦʨʫ ʽ ʩʪʽʡʢʽʩʪʴ ʫ ʚʽʜʩʪʦʶʚʘʥʥʽ 

ʩʚʦʻʾ ʧʦʟʠʮʽʾ; 

- ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ, ʚʽʜʭʽʜ ʚʽʜ ʰʘʙʣʦʥʫ; 

- ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʝʨʝʛʨʫʧʦʚʫʚʘʥʥʷ ʽʜʝʡ ʪʘ ʟʚ'ʷʟʢʽʚ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʘʙʦ 

ʘʥʘʣʽʟʫ, ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʘʙʦ ʩʠʥʪʝʟʫ; 

- ʚʽʜʯʫʪʪʷ ʛʘʨʤʦʥʽʾ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽʜʝʾ; 

- ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʩʪʽ, ʢʦʛʥʽʪʠʚʥʦʾ ʛʥʫʯʢʦʩʪʽ, 

ʩʧʽʚʧʨʘʮʽ, ʫʧʨʘʚʣʽʥʥʷ, ʟʜʽʡʩʥʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʽʥʰʝ. 

ʗʢ ʫʩʝ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʛʫʨʪʢʦʚʠʭ ʟʘʥʷʪʪʷʭ? 

ɹʫʜʴ-ʷʢʝ ʥʘʚʯʘʥʥʷ (ʚ ʪʦʤʫ ʯʠʩʣʽ, ʢʦʣʠ ʤʠ ʛʦʚʦʨʠʤʦ ʽ ʧʨʦ STEM-ʦʩʚʽʪʫ) ʤʘʻ 

ʧʦʯʠʥʘʪʠʩʷ ʟ ʧʦʜʠʚʫ ï ʮʝ ʧʝʨʰʠʡ ʢʨʦʢ. ɼʨʫʛʠʡ ï ʥʘʚʯʠʪʠ ʜʽʪʝʡ ʬʦʨʤʫʣʶʚʘʪʠ 

ʧʠʪʘʥʥʷ, ʪʨʝʪʽʡ ï ʥʘ ʦʩʥʦʚʽ ʧʠʪʘʥʥʷ ʥʘʚʯʠʪʠ ʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʽ ʥʘʨʝʰʪʽ ï 

ʧʦʨʽʚʥʷʪʠ ʾʭ ʟ ʪʠʤʠ, ʷʢʽ ʙʫʣʠ ʫ ʥʘʫʢʦʚʮʽʚ. ɸʣʝ ʜʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʧʽʩʣʷ 
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ʚʠʩʚʽʪʣʝʥʥʷ ʛʽʧʦʪʝʟʠ ʧʦʪʨʽʙʥʦ ʜʘʪʠ ʜʽʪʷʤ ʤʦʞʣʠʚʽʩʪʴ ʚʣʘʩʥʦʨʫʯ ʟʨʦʙʠʪʠ ʷʢʠʡʩʴ 

ʜʦʩʣʽʜ. 

ʇʽʜ ʯʘʩ ʟʘʥʷʪʴ ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, 

ʟʘʣʫʯʘʻ ʚʠʭʦʚʘʥʮʽʚ ʜʦ ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʙʦʚôʷʟʢʦʚʦ ʥʘʜʘʻ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʛʫʨʪʢʽʚʮʷʤ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʽʟʥʘʥʥʷ ʪʘ 

ʪʚʦʨʯʦʩʪʽ.  

ɿʘʚʜʷʢʠ ʜʨʫʛʦʤʫ ʧʨʦʝʢʪʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʅɸʇʅʋ 

çʌʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦ ʘʢʪʠʚʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʟʘʩʦʙʘʤʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʧʦʟʘʰʢʽʣʴʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽè ʚ ʥʘʰʦʤʫ 

ʟʘʢʣʘʜʽ ʻ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʪʦ ʟʘʥʷʪʪʷ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʚ ʙʫʜʴ-

ʷʢʦʤʫ ʢʘʙʽʥʝʪʽ, ʟʝʣʝʥʦʤʫ ʢʣʘʩʽ ʘʙʦ ʧʣʦʜʦʚʦʤʫ ʩʘʜʫ. ɺʨʘʭʦʚʫʶʯʠ ʮʽʢʘʚʽʩʪʴ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʧʨʠʨʦʜʥʠʯʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ ʧʨʦʧʦʥʫʻ ʚʠʭʦʚʘʥʮʷʤ ʚʠʧʝʨʝʜʞʫʚʘʣʴʥʽ 

ʟʘʚʜʘʥʥʷ - ʛʦʪʫʶʯʠ ʜʝʷʢʽ ʧʠʪʘʥʥʷ ʟʘʥʷʪʪʷ ʷʢ ʦʢʨʝʤʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʜʦʧʦʚʽʜʽ, 

ʧʨʝʟʝʥʪʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʜʘʪʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ 

ʚ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʘʭ. 

ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʘʻ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʝʣʝʢʪʨʦʥʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʘ ʦʩʥʦʚʥʠʤʠ ʧʨʘʢʪʠʯʥʠʤʠ ʚʠʜʘʤʠ 

ʜʽʷʣʴʥʦʩʪʽ: ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ ʜʦʩʣʽʜʠ, ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ, ʩʝʤʽʥʘʨʩʴʢʽ ʟʘʥʷʪʪʷ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʧʝʨʝʛʣʷʜ ʚʽʜʝʦ ʬʨʘʛʤʝʥʪʽʚ, 

ʧʽʜʛʦʪʦʚʢʘ ʨʝʬʝʨʘʪʽʚ, ʟʘʭʠʩʪ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ, ʫʯʥʽʚʩʴʢʽ ʢʦʥʬʝʨʝʥʮʽʾ, 

ʥʘʚʯʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ ʪʦʱʦ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʚʽʜʢʨʠʪʽ ʦʩʚʽʪʥʽ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ ʻ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ 

ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ 

ʤʦʣʦʜʽ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʤʦʞʣʠʚʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. 

ʆʩʚʽʪʥʽ ʩʘʡʪʠ, ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʽʤʽʪʘʮʽʡʥʽ ʪʨʝʥʘʞʝʨʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʤʫʟʝʾ, ʤʘʧʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʪʚʦʨʯʽʩʪʴ ʫ 

ʥʘʚʯʘʥʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʠʭ ʦʩʚʽʪʥʽʭ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ ʩʪʚʦʨʶʻ ʧʦʟʠʪʠʚʥʫ 
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ʤʦʪʠʚʘʮʽʶ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʰʢʦʣʷʨʘʤʠ STEM-ʜʠʩʮʠʧʣʽʥʘʤʠ. ʋ ʥʘʚʯʘʣʴʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʧʝʜʘʛʦʛʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʭʦʚʘʥʮʷʤ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʦʩʚʽʪʥʽ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ, ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʧʝʜʘʛʦʛ ʦʟʥʘʡʦʤʣʶʻ ʾʭ ʟ 

ʧʨʘʚʠʣʘʤʠ ɯʥʪʝʨʥʝʪ-ʙʝʟʧʝʢʠ, ʝʪʠʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʧʨʘʚ. 

[12] 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ɯʂʊ ʥʘʙʫʚʘʻ ʧʦʰʠʨʝʥʥʷ 

ʛʝʡʤʽʬʽʢʘʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʧʦʰʠʨʝʥʥʷ ʛʨʠ ʥʘ ʨʽʟʥʽ ʩʬʝʨʠ ʦʩʚʽʪʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʨʦʟʛʣʷʜʘʪʠ ʛʨʫ ʽ ʷʢ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ, ʽ ʷʢ ʬʦʨʤʫ ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ, ʽ ʷʢ ʟʘʩʽʙ 

ʦʨʛʘʥʽʟʘʮʽʾ ʮʽʣʽʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɻʨʘ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʟʘʚʞʜʠ ʙʫʣʘ 

ʧʨʠʩʫʪʥʷ ʚ ʥʘʚʯʘʥʥʽ. ɸʣʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʢʦʣʠ ʩʪʘʣʦʩʷ ʚʠʙʫʭʦʚʝ ʟʨʦʩʪʘʥʥʷ 

ʽʥʪʝʨʝʩʫ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ, ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʛʝʡʤʽʬʽʢʘʮʽʶ ʷʢ ʧʨʦ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʪʨʝʥʜʽʚ ʦʩʚʽʪʠ. ʈʦʟʚʠʚʘʣʴʥʝ ʽʛʨʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʦʩʪʫʧʦʚʦ ʩʪʘʻ ʨʝʘʣʴʥʠʤ ʢʦʥʢʫʨʝʥʪʦʤ ʪʨʘʜʠʮʽʡʥʠʤ ʥʘʚʯʘʣʴʥʠʤ 

ʤʘʪʝʨʽʘʣʘʤ. ɺʦʥʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʢʦʣʷʨʘʤ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʽ ʬʦʨʤʫʚʘʪʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. 

ɸʤʝʨʠʢʘʥʢʘ ʂʘʨʣʘ ʌʽʰʝʨ ʨʦʟʨʦʙʠʣʘ ʽ ʚʠʟʥʘʯʠʣʘ ʙʽʣʴʰʝ 50-ʪʠ ʽʛʦʨ, ʷʢʽ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʽ ʧʦʜʽʣʠʣʘ ʾʭ ʥʘ: 

- ʽʛʨʠ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʽʜʢʨʠʪʪʽʚ; 

- ʽʛʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʨʦʜʫʤʘʥʠʭ ʜʽʡ; 

- ʩʧʽʣʴʥʽ ʽʛʨʠ; 

- ʽʛʨʠ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ; 

- ʽʛʨʠ ʥʘ ʚʽʟʫʘʣʽʟʘʮʽʶ ʜʘʥʠʭ. 

ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʽ ʽʛʨʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, ʨʦʩʣʠʥʥʦʛʦ ʽ 

ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ ʪʘ ʽʛʨʠ ʜʣʷ ʤʘʣʝʥʴʢʠʭ ʜʽʪʝʡ ʧʝʜʘʛʦʛʠ ʟʘʢʣʘʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʾʭ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ. (ʇʦʩʠʣʘʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

https://www.youtube.com/watch?v=32khpuTpURw  

https://www.youtube.com/watch?v=MirZapWiIjc) 

ʅʘʚʯʘʣʴʥʫ STEM-ʛʨʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ: ʜʦ ʨʦʟʨʦʙʢʠ 

ʛʨʠ ʟʘʣʫʯʘʶʪʴʩʷ ʧʨʦʚʽʜʥʽ ʩʧʝʮʽʘʣʽʩʪʠ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʥʘʫʢʦʚʮʽ, 

ʝʢʩʧʝʨʪʠ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʢʠ, ʜʦʩʚʽʜʯʝʥʥʽ ʽʥʞʝʥʝʨʠ, 

https://www.youtube.com/watch?v=32khpuTpURw
https://www.youtube.com/watch?v=MirZapWiIjc
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ʨʦʟʨʦʙʥʠʢʠ, ʢʦʥʩʪʨʫʢʪʦʨʠ ʪʦʱʦ; ʽʛʨʠ ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʤʠ 

ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ: ʚʨʘʭʦʚʘʥʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʪʝʡ, 

ʫʯʥʽʚʩʴʢʦʾ ʪʘ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ; ʚʯʠʪʝʣʽ ʙʘʯʘʪʴ ʨʝʟʫʣʴʪʘʪ ʽ ʢʦʥʪʨʦʣʶʶʪʴ 

ʧʨʦʮʝʩ; ʫʯʝʥʴ ʤʘʻ ʟʤʦʛʫ ʩʘʤʦʢʦʥʪʨʦʣʶ; ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ; 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ; ʩʠʣʴʥʽ ʝʤʦʮʽʾ ï ʛʣʠʙʦʢʝ ʟʘʥʫʨʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʽ 

ʧʨʝʜʤʝʪʠ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʦʨ, ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʤʽʪʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʠʭ ʜʦʩʣʽʜʽʚ ʚ ʢʦʥʪʝʢʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-

ʦʩʚʽʪʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʦʩʥʦʚʥʠʭ 

ʥʘʚʠʯʦʢ ʍʍɯ ʩʪʦʣʽʪʪʷ. ʋ ʚʠʭʦʚʘʥʮʽʚ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ, ʫʧʝʚʥʝʥʽʩʪʴ ʫ 

ʩʦʙʽ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʧʝʨʝʤʦʛʠ, ʢʦʤʘʥʜʥʠʡ ʜʫʭ, ʢʨʝʘʪʠʚʥʽʩʪʴ, ʢʤʽʪʣʠʚʽʩʪʴ, 

ʚʠʥʘʭʽʜʣʠʚʽʩʪʴ, ʧʨʘʛʥʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʽ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʟʜʘʪʥʽʩʪʴ 

ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʙʣʝʤʠ, ʨʦʟʚôʷʟʫʚʘʪʠ ʢʦʥʬʣʽʢʪʥʽ ʩʠʪʫʘʮʽʾ, ʢʨʠʪʠʯʥʦ 

ʚʟʘʻʤʦʜʽʷʪʠ ʯʝʨʝʟ ʤʦʚʫ ʪʘ ʤʝʜʽʘ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʪʦʱʦ 

ʉʴʦʛʦʜʥʽ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʧʦʩʠʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʚ 

ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʚʩʽʭ ʦʩʚʽʪʥʽʭ ʨʽʚʥʷʭ ʽ ʝʢʩʢʫʨʩʽʾ ʫ ʜʘʥʽʡ ʩʠʩʪʝʤʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʦʪʫʞʥʠʡ ʟʘʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ STEM-ʦʩʚʽʪʠ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʚʽʜʥʦʛʦ ʧʨʠʥʮʠʧʫ STEM-ʦʩʚʽʪʠ ð ʽʥʪʝʛʨʘʮʽʾ ð ʧʽʜ ʯʘʩ 

ʝʢʩʢʫʨʩʽʾ ʜʘʻ ʟʤʦʛʫ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʜʝʨʥʽʟʘʮʽʶ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ, ʟʤʽʩʪʫ, 

ʦʙʩʷʛʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ, 

ʧʦʢʘʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ, ʬʦʨʤʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʨʽʚʥʷ. 

ʆʨʛʘʥʽʟʦʚʘʥʽ ʧʝʜʘʛʦʛʘʤʠ ʝʢʩʢʫʨʩʽʾ ʮʝ ʨʝʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʝʜʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʫ ʧʨʘʢʪʠʯʥʫ ʧʣʦʱʠʥʫ. ʆʨʛʘʥʽʟʘʮʽʻʶ ʝʢʩʢʫʨʩʽʡ ʧʝʜʘʛʦʛʠ 

ʟʘʢʣʘʜʫ ʟʘʡʤʘʶʪʴʩʷ ʩʘʤʽ, ʙʦ ʧʨʘʢʪʠʯʥʠʤ ʰʣʷʭʦʤ ʜʽʡʰʣʠ, ʱʦ ʟʘ ʙʨʘʢʦʤ ʚʽʣʴʥʦʛʦ 

ʯʘʩʫ ʙʘʛʘʪʴʦʭ ʙʘʪʴʢʽʚ ʜʽʪʠ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʚʽʪ. 

ʊʦʤʫ ʱʦʙ ʟʘʮʽʢʘʚʠʪʠ ʚʠʭʦʚʘʥʮʽʚ, ʨʦʟʙʫʜʠʪʠ ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ ʫ ʛʫʨʪʢʘʭ 

ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘ ʧʦʯʘʪʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʢʝʨʽʚʥʠʢʠ 

ʛʫʨʪʢʽʚ ʧʨʦʧʦʥʫʶʪʴ ʰʢʦʣʷʨʘʤ ʭʦʜʠʪʠ ʥʘ ʧʽʟʥʘʚʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ. ʇʨʠʢʣʘʜʦʤ ʮʴʦʛʦ 
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ʻ ʝʢʩʢʫʨʩʽʾ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʮʽʢʘʚʦʾ ʥʘʫʢʠ çɽʚʨʠʢʘè - ʮʝ ʤʽʩʮʝ, ʜʝ ʤʦʞʥʘ 

ʚʽʜʯʫʪʠ ʩʝʙʝ ʙʽʦʣʦʛʦʤ, ʬʽʟʠʢʦʤ ʽ ʯʘʨʽʚʥʠʢʦʤ ʦʜʥʦʯʘʩʥʦ. 

ɺʽʜ ʪʝʩʪʫ ʥʘ ʜʦʪʠʢ ʪʘ ʜʦ ʜʟʝʨʢʘʣʴʥʠʭ ʽʣʶʟʽʡ. ɺʠʭʦʚʘʥʮʽ ʛʫʨʪʢʽʚ ʤʦʞʫʪʴ 

ʚʽʜʯʫʪʠ ʩʝʙʝ ʜʦʩʣʽʜʥʠʢʘʤʠ ʽ ʨʦʟʽʙʨʘʪʠʩʴ ʫ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʷʚʠʱʘʭ.  

ɺ çɽʚʨʽʮʽè ʜʽʪʷʤ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʘʢʦʥʠ ʥʘʫʢʠ ʪʘ ʷʚʠʱʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʚʽʪʫ. ʊʫʪ ʢʦʞʝʥ ʟʤʦʞʝ ʧʝʨʝʚʽʨʠʪʠ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʥʘʤʘʣʶʚʘʪʠ ʭʠʪʨʦʤʫʜʨʠʡ ʚʽʟʝʨʫʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʷʪʥʠʢʘ, ʩʪʚʦʨʠʪʠ ʢʘʨʪʫ ʟ 

ʧʽʩʢʫ, ʥʘʤʘʣʶʚʘʪʠ ʩʝʙʝ ʯʝʨʝʟ ʜʟʝʨʢʘʣʦ, ʽ ʥʘʚʽʪʴ ʩʧʨʦʙʫʚʘʪʠ ʧʦʙʫʪʠ ʚʘʛʽʪʥʠʤ. 

ɯ ʜʦʨʦʩʣʽ, ʽ ʜʽʪʠ ʚʽʜʯʫʶʪʴ ʩʝʙʝ ʩʧʨʘʚʞʥʽʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʘʜʞʝ ʚ ʤʫʟʝʾ 

ʤʦʞʥʘ çʜʦʪʦʨʢʥʫʪʠʩʷè ʜʦ ʥʘʫʢʠ: ʪʫʪ ʚʣʘʩʥʦʨʫʯ ʙʫʜʫʶʪʴ ʤʦʩʪʠ ʙʝʟ ʞʦʜʥʦʛʦ 

ʮʚʷʭʘ, ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘʨʦʜʞʝʥʥʷ ʪʦʨʥʘʜʦ ʪʘ ʚʠʤʽʨʶʶʪʴ ʨʽʚʝʥʴ ʰʫʤʫ. 

ɽʢʩʧʦʟʠʮʽʷ ʤʫʟʝʶ ʧʨʠʩʚʷʯʝʥʘ ʪʘʢʠʤ ʨʦʟʜʽʣʘʤ ʬʽʟʠʢʠ, ʷʢ ʤʝʭʘʥʽʢʘ, ʦʧʪʠʢʘ, 

ʝʣʝʢʪʨʠʢʘ, ʤʘʛʥʝʪʠʟʤ, ʘʢʫʩʪʠʢʘ. ʊʘʢʦʞ ʫ ʤʫʟʝʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʦʧʪʠʯʥʽ ʽʣʶʟʽʾ ʪʘ ʛʦʣʦʚʦʣʦʤʢʠ. ɹʽʣʷ ʢʦʞʥʦʾ ʟ ʮʽʢʘʚʠʥʦʢ ʻ ʪʘʙʣʠʯʢʠ ʟ ʧʦʷʩʥʝʥʥʷʤ, 

ʤʘʥʜʨʫʚʘʪʠ ʩʚʽʪʦʤ ʥʘʫʢʠ ʤʦʞʥʘ ʘʙʩʦʣʶʪʥʦ ʩʘʤʦʩʪʽʡʥʦ ʽ ʙʝʟ ʜʦʧʦʤʦʛʠ 

ʝʢʩʢʫʨʩʦʚʦʜʽʚ. 

ʇʨʠʚʯʘʶʯʠ ʚʠʭʦʚʘʥʮʽʚ ʥʝ ʧʨʦʩʪʦ ʚʽʜʧʦʯʠʚʘʪʠ ʧʽʜ ʯʘʩ ʝʢʩʢʫʨʩʽʡ, ʘ ʡ 

ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʤʠ ʬʦʨʤʫʻʤʦ ʥʘʫʢʦʚʠʡ ʩʚʽʪʦʛʣʷʜ, 

ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ ʻ ʧʦʪʨʝʙʘ ʫ ʟʘʩʚʦʻʥʥʽ ʥʦʚʠʭ ʟʥʘʥʴ ʪʘ ʥʘʷʚʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʱʦ ʥʠʥʽ ʚʠʩʪʫʧʘʶʪʴ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʝʨʝʜʫʤʦʚ 

ʝʢʦʥʦʤʽʯʥʦʾ ʽ ʩʦʮʽʘʣʴʥʦʾ ʫʩʧʽʰʥʦʩʪʽ ʽ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʟ ʦʛʣʷʜʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝ ʚʠʢʣʘʜʝʥʝ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʩʫʯʘʩʥʽʡ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʽʡ ʩʠʪʫʘʮʽʾ ʽʥʪʝʥʩʠʚʥʦ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʝ ʫʷʚʣʝʥʥʷ ʱʦʜʦ 

ʧʝʨʩʧʝʢʪʠʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ, ʥʘʜʘʥʥʷ ʷʢʽʩʥʠʭ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʫʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʽ STEM-ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ 

ʦʩʚʽʪʠ. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʥʘ 

ʷʢʦʤʫ ʙʘʟʫʻʪʴʩʷ STEM-ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡ, ʨʝʘʣʽʟʘʮʽʾ ʪʚʦʨʯʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʾʾ ʜʦʧʨʦʬʝʩʽʡʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ. 
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ɿʘʢʣʘʜʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʘʢʪʠʚʥʦ ʜʦʣʫʯʘʶʪʴʩʷ ʜʦ ʧʨʦʮʝʩʽʚ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʽ STEM-ʦʩʚʽʪʠ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʪʚʦʨʯʠʭ ʫʯʥʽʚʩʴʢʠʭ 

ʦʙôʻʜʥʘʥʴ, ʬʦʢʫʩʫʶʯʠ ʫʚʘʛʫ ʥʘ ʧʠʪʘʥʥʷʭ ʫʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʥʘʚʯʘʥʥʷ ʚʠʭʦʚʘʥʮʽʚ, ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ, ʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʽ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʽʚ, ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʽʥʥʦʚʘʮʽʡ ʞʠʪʪʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ STEM ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʜʘʻ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʫ ʤʦʜʝʣʴ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʟ ʥʦʚʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 
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ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://ukped.com/statti/teorija-

navchannja/5856-vykorystannya-doslidu-na-urokakh-pryrodoznavstva.html. 

5. ʉʫʯʘʩʥʘ ʰʢʦʣʘ ï ̔ ʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʣʘ ʩʫʩʧʽʣʴʩʪʚʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ï<http://infosvit.if.ua/suchasna-shkola/>. ī ɿʘʛʦʣ. ʟ ʝʢʨʘʥʫ. ī ʄʦʚʘ ʫʢʨ. 

6. ʇʨʦʝʢʪ ʢʦʥʮʝʧʮʽʾ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï

<http://webcache.googleusercontent.com/search?q=cache:dxN3RLDS2RUJ:g1.51 

36.in.ua/novosty/item/download/50_318b7b6cd0bbb4169b5bf365fa62e26e.html+ 

&cd=4&hl=ru&ct=clnk&gl=ua>. ī ɿʘʛʦʣ. ʟ ʝʢʨʘʥʫ. ī ʄʦʚʘ ʫʢʨ 

7. ʇʣʘʥ ʟʘʭʦʜʽʚ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ STEAM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʥʘ 2016-2018 

ʨʦʢʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

8. ʇʦʣʽʭʫʥ ʅ. ɯ. ɼʠʩʪʘʥʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ: 

ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ï ʂ.: ɯʥʩʪʠʪʫʪ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ, 2014. ï 87 ʩ. 

http://22century.ru/popular-science-publications/michio-kaku
http://22century.ru/popular-science-publications/michio-kaku
http://22century.ru/popular-science-publications/michio-kaku
http://infosvit.if.ua/suchasna-shkola/
http://webcache.googleusercontent.com/search?q=cache:dxN3RLDS2RUJ:g1.5136.in.ua/novosty/item/download/50_318b7b6cd0bbb4169b5bf365fa62e26e.html+&cd=4&hl=ru&ct=clnk&gl=ua
http://webcache.googleusercontent.com/search?q=cache:dxN3RLDS2RUJ:g1.5136.in.ua/novosty/item/download/50_318b7b6cd0bbb4169b5bf365fa62e26e.html+&cd=4&hl=ru&ct=clnk&gl=ua
http://webcache.googleusercontent.com/search?q=cache:dxN3RLDS2RUJ:g1.5136.in.ua/novosty/item/download/50_318b7b6cd0bbb4169b5bf365fa62e26e.html+&cd=4&hl=ru&ct=clnk&gl=ua


78 
 

9. ʇʘʪʨʠʢʝʻʚʘʆ. STEM-ʦʩʚʽʪʘ: ʫʤʦʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 

ʋʢʨʘʾʥʠ / ʆ. ʇʘʪʨʠʢʝʻʚʘ, ʆ. ʃʦʟʦʚʘ, ʉ. ɻʦʨʙʝʥʢʦ // ʋʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ. - 2017. - 

ˉ 1. - ʉ. 28-31. 

10. STEM-ʧʨʦʛʨʘʤʠ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].  

11. ʐʫʣʽʢʽʥ ɼ. STEM-ʦʩʚʽʪʘ: ʛʦʪʫʚʘʪʠ ʜʦ ʽʥʥʦʚʘʮʽʡ / ɼʤʠʪʨʦ ʐʫʣʽʢʽʥ // 

ʆʩʚʽʪʘ ʋʢʨʘʾʥʠ. ï 2015. ï ̄  26 (1437). ï ʉ. 8-9. 

12. ʈʽʜʥʘ ʰʢʦʣʘ ˉ 9-10 (ʚʝʨʝʩʝʥʴ-ʞʦʚʪʝʥʴ) 2017, ʩ. 90 

 

  



79 
 

ʈʆɿɼɯʃ 5. STEM- ʦʩʚʽʪʘ ʆʜʝʱʠʥʘ  

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʡ 

 ʫ STEM-ʦʩʚʽʪʽ ʧʦʟʘʰʢʽʣʣʷ 

 
ɯʥʥʘ  ʇɸʃɸɿʆɺɸ, ʚʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ɯ ʢʘʪʝʛʦʨʽʾ, ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ çʂʘʟʦʯʦʢè 
ɹʘʥʥʽʚʩʴʢʠʡ ʣʽʮʝʡ ɺʘʩʠʣʽʚʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ ɹʦʣʛʨʘʜʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 
ʇʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʥʝʤʦʞʣʠʚʦʶ ʙʝʟ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʥʦʚʘʮʽʾ. ʋ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʨʦʙʦʪʠ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʻ ʘʢʪʠʚʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ STEM-ʦʩʚʽʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

STEM-ʦʩʚʽʪʘ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻ ʽʥʪʝʛʨʘʮʽʾ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʛʫʨʪʢʽʚ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ. ʎʝ ʧʽʜʭʽʜ, ʷʢʠʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʫ ʥʘʰʠʭ ʚʠʭʦʚʘʥʮʽʚ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ STEM-ʦʩʚʽʪʠ ʩʧʨʦʙʫʚʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ ʢʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʾ. ɺ 

ʦʩʪʘʥʥʽ ʨʦʢʠ  ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʨʝʘʪʠʚʥʠʤʠ ʪʘ 

ʪʚʦʨʯʠʤʠ ʢʝʨʽʚʥʠʢʘʤʠ ʛʫʨʪʢʽʚ.  

ʂʚʝʩʪʠ (ʟ ʘʥʛʣʽʡʩʴʢʦʾ quest ï ʧʦʰʫʢ) -  ʮʝ ʦʜʠʥ ʽʟ ʮʽʢʘʚʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, 

ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ STEM-ʦʩʚʽʪʽ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʝʣʝʤʝʥʪʠ 

ʛʨʠ, ʜʝ ʚʠʭʦʚʘʥʮʽ ʚʠʢʦʥʫʶʪʴ ʟʘʚʜʘʥʥʷ, ʚʠʨʽʰʫʶʪʴ ʛʦʣʦʚʦʣʦʤʢʠ ʪʘ ʜʦʩʣʽʜʞʫʶʪʴ 

ʨʽʟʥʽ ʪʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ STEM.  

ʂʚʝʩʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʬʽʟʠʯʥʠʤʠ, ʪʘʢ ʽ ʚʽʨʪʫʘʣʴʥʠʤʠ, ʽ ʚʦʥʠ ʟʘʟʚʠʯʘʡ 

ʚʢʣʶʯʘʶʪʴ ʢʦʤʘʥʜʥʫ ʨʦʙʦʪʫ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʥʘʚʠʯʦʢ ʫ 

ʰʢʦʣʷʨʽʚ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʡ ʫ STEM-ʦʩʚʽʪʽ: 

1. ɸʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ: ɺʠʭʦʚʘʥʮʽ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʧʨʦʮʝʩʫ, ʚʯʘʪʴʩʷ ʥʘ 

ʧʨʘʢʪʠʮʽ, ʘ ʥʝ ʪʽʣʴʢʠ ʟ ʢʥʠʞʦʢ. 
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2. ʈʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ: ʂʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ, ʘʥʘʣʽʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʽ ʟʜʘʪʥʦʩʪʽ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ. 

3. ʂʦʤʘʥʜʥʘ ʨʦʙʦʪʘ: ɺʠʭʦʚʘʥʮʽ ʚʯʘʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʨʘʟʦʤ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʫ 

ʙʘʛʘʪʴʦʭ STEM-ʛʘʣʫʟʷʭ. 

4. ʄʦʪʠʚʘʮʽʷ: ɻʨʘ ʽ ʝʣʝʤʝʥʪʠ ʟʤʘʛʘʥʥʷ ʧʽʜʚʠʱʫʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ. 

ɻʝʡʤʽʬʽʢʘʮʽʷ ʥʘʚʯʘʥʥʷ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʙʽʣʴʰ ʮʽʢʘʚʠʤ ʽ ʟʘʭʦʧʣʶʶʯʠʤ. 

5. ɯʥʪʝʛʨʘʮʽʷ ʟʥʘʥʴ: ʐʢʦʣʷʨʽ ʤʘʶʪʴ ʟʤʦʛʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ 

ʧʨʝʜʤʝʪʽʚ, ʟʦʢʨʝʤʘ ʬʽʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʙʽʦʣʦʛʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʫ 

ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʇʨʠʢʣʘʜʠ ʢʚʝʩʪʽʚ ʫ STEM: 

¶ ʅʘʫʢʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ: ɻʫʨʪʢʽʚʮʽ ʚʠʢʦʥʫʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʱʦʙ ʟʥʘʡʪʠ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʧʨʘʮʶʻ ʢʦʥʢʨʝʪʥʠʡ ʬʽʟʠʯʥʠʡ ʟʘʢʦʥ. 

¶ ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʠʢʣʠʢʠ: ʈʦʟʨʦʙʢʘ ʧʨʦʪʦʪʠʧʽʚ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʦʙʦʪʽʚ ʘʙʦ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʩʪʠʭ ʜʦʜʘʪʢʽʚ. 

¶ ɯʥʞʝʥʝʨʥʽ ʟʘʚʜʘʥʥʷ: ʉʪʚʦʨʝʥʥʷ ʤʦʩʪʽʚ ʟ ʦʙʤʝʞʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. 

¶ ʂʚʝʩʪ-ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʤʘʨʪʬʦʥʫ. 

ʑʦ ʪʘʢʝ ʢʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʾ? 

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʡ 

1. ʉʮʝʥʘʨʽʡ: ʊʝʤʘʪʠʯʥʠʡ ʢʦʥʪʝʢʩʪ, ʷʢʠʡ ʟʘʜʘʻ ʦʩʥʦʚʥʫ ʟʘʜʘʯʫ ʘʙʦ ʧʨʦʙʣʝʤʫ, ʷʢʫ 

ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʨʷʪʫʚʘʥʥʷ ʧʣʘʥʝʪʠ, 

ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʟʣʦʯʠʥʫ ʯʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

2. ɿʘʚʜʘʥʥʷ: ʂʦʥʢʨʝʪʥʽ ʜʽʾ ʘʙʦ ʛʦʣʦʚʦʣʦʤʢʠ, ʷʢʽ ʫʯʥʽ ʤʘʶʪʴ ʚʠʢʦʥʘʪʠ. ʎʝ ʤʦʞʫʪʴ 

ʙʫʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʝʢʩʧʝʨʠʤʝʥʪʠ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʦʱʦ. 

3. ʂʦʤʘʥʜʥʘ ʨʦʙʦʪʘ: ɺʠʭʦʚʘʥʮʽ ʧʨʘʮʶʶʪʴ ʫ ʛʨʫʧʘʭ, ʦʙʤʽʥʶʶʪʴʩʷ ʽʜʝʷʤʠ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʦ ʧʣʘʥʫʶʪʴ ʩʚʦʾ ʜʽʾ. 
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4. ʈʝʬʣʝʢʩʽʷ: ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʚʝʩʪʫ ʚʠʭʦʚʘʥʮʽ ʦʙʛʦʚʦʨʶʶʪʴ, ʯʦʛʦ ʚʦʥʠ 

ʥʘʚʯʠʣʠʩʷ, ʷʢʽ ʪʨʫʜʥʦʱʽ ʚʠʥʠʢʘʣʠ ʪʘ ʷʢ ʾʭ ʤʦʞʥʘ ʙʫʣʦ ʧʦʜʦʣʘʪʠ. 

ʇʨʠʢʣʘʜʠ ʢʚʝʩʪʽʚ ʫ STEM-ʦʩʚʽʪʽ 

1. ʂʚʝʩʪ "ɽʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ": ɻʫʨʪʢʽʚʮʽ ʜʦʩʣʽʜʞʫʶʪʴ ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘ ʤʽʩʮʝʚʫ ʝʢʦʩʠʩʪʝʤʫ. ɺʦʥʠ ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ ʟʨʘʟʢʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʪʘ 

ʨʦʟʨʦʙʣʷʪʠ ʨʽʰʝʥʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʠʪʫʘʮʽʾ. 

2. ʂʦʜʠʥʛ-ʢʚʝʩʪ: ʐʢʦʣʷʨʽ ʧʨʦʛʨʘʤʫʶʪʴ ʨʦʙʦʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʟʘʚʜʘʥʴ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʤʽʩʽʷ ʟ ʦʙʭʦʜʫ ʧʝʨʝʰʢʦʜ 

ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʜʽʡ. 

3. ʄʽʩʪʦʙʫʜʽʚʥʠʡ ʢʚʝʩʪ: ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʤʽʩʪʘ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʨʽʟʥʽ ʬʘʢʪʦʨʠ, 

ʪʘʢʽ ʷʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. 

ʈʝʘʣʽʟʘʮʽʷ ʢʚʝʩʪʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

1. ʇʣʘʥʫʚʘʥʥʷ: ɺʠʟʥʘʯʪʝ ʪʝʤʫ ʢʚʝʩʪʫ, ʦʩʥʦʚʥʽ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ. 

2. ʉʪʚʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ: ʈʦʟʨʦʙʽʪʴ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʨʝʩʫʨʩʠ: ʟʘʚʜʘʥʥʷ, ʧʽʜʢʘʟʢʠ, 

ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

3. ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʦʩʪʦʨʫ: ʗʢʱʦ ʢʚʝʩʪ ʬʽʟʠʯʥʠʡ, ʧʽʜʛʦʪʫʡʪʝ ʢʣʘʩ ʘʙʦ 

ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

4. ɿʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ: ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʚʝʩʪʫ ʧʨʦʚʝʜʽʪʴ ʦʙʛʦʚʦʨʝʥʥʷ, ʱʦʙ 

ʫʯʥʽ ʤʦʛʣʠ ʧʦʜʽʣʠʪʠʩʷ ʩʚʦʾʤʠ ʚʨʘʞʝʥʥʷʤʠ ʪʘ ʦʪʨʠʤʘʥʠʤʠ ʟʥʘʥʥʷʤʠ. 

ɺʠʩʥʦʚʦʢ 

ʂʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʾ ʫ STEM-ʦʩʚʽʪʽ ð ʮʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʤʦʞʝ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʚʠʭʦʚʘʥʮʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʧʦʤʦʛʪʠ ʾʤ ʦʪʨʠʤʘʪʠ 

ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ, ʚʘʞʣʠʚʽ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ɯʥʪʝʛʨʘʮʽʷ ʛʨʠ ʪʘ ʥʘʚʯʘʥʥʷ 

ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʙʽʣʴʰ ʜʠʥʘʤʽʯʥʠʤ ʽ ʮʽʢʘʚʠʤ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʬʦʨʤʫʚʘʪʠ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ ʽʥʞʝʥʝʨʽʚ, ʚʯʝʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʚ. 

ʋ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʶ ʪʘ ʚʠʢʦʥʘʥʥʷ ʤʽʩʽʾ ʛʨʘ ʥʝ ʪʽʣʴʢʠ ʜʦʟʚʦʣʷʻ 

ʢʦʞʥʦʤʫ ʫʯʘʩʥʠʢʫ ʟʘʷʚʠʪʠ ʧʨʦ ʩʝʙʝ ʪʘ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʛʨʘʚʮʷʤʠ, ʱʦ ʩʪʠʤʫʣʶʻ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʻ ʭʦʨʦʰʠʤ ʩʧʦʩʦʙʦʤ 

ʟʛʫʨʪʫʚʘʪʠ ʫʯʘʩʥʠʢʽʚ ʤʽʩʽʾ. ɿʘʚʜʘʥʥʷ ʤʘʶʪʴ ʷʢ ʝʣʝʤʝʥʪ ʟʤʘʛʘʥʥʷ, ʪʘʢ ʽ ʝʬʝʢʪ 

ʥʝʩʧʦʜʽʚʘʥʢʠ (ʥʝʩʧʦʜʽʚʘʥʘ ʟʫʩʪʨʽʯ, ʪʘʻʤʥʠʮʷ, ʧʝʚʥʘ ʘʪʤʦʩʬʝʨʘ, ʧʝʡʟʘʞ). ɺʦʥʠ 
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ʟʘʦʭʦʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʘʥʘʣʽʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʫʷʚʠ ʪʘ ʢʨʝʘʪʠʚʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʫʯʘʩʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʾʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʧʦ ʤʽʨʽ ʾʭ 

ʧʨʦʩʫʚʘʥʥʷ. ʂʚʝʩʪ - ʮʝ ʨʫʭ ʚʽʜ ʩʪʘʥʮʽʾ ʜʦ ʩʪʘʥʮʽʾ, ʜʝ ʥʘ ʟʫʧʠʥʢʘʭ ʚʠʭʦʚʘʥʮʽ 

ʦʜʝʨʞʫʶʪʴ ʯʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʚʦʾ ʟʥʘʥʥʷ ʯʠ ʚʤʽʥʥʷ. 

ʎʝ ʟʘʩʽʙ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ 

ʪʘ ʟʘʣʫʯʝʥʥʷ ʾʭ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʫ ʜʽʣʦʚʦʤʫ ʪʘ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʦʤʫ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʩʧʽʚʧʨʘʮʽ. ʎʝ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʧʦʰʫʢ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʛʨʠ ʽ ʧʨʠʛʦʜ. ɼʽʪʠ ʣʶʙʣʷʪʴ ʬʽʣʴʤʠ, ʢʥʠʛʠ ʧʨʦ ʧʨʠʛʦʜʠ, ʘ ʧʽʜ ʯʘʩ 

ʢʚʝʩʪʫ ʚʦʥʠ ʩʘʤʽ ʩʪʘʶʪʴ ʰʫʢʘʯʘʤʠ ʧʨʠʛʦʜ, çʩʢʘʨʙʽʚè. ʇʨʠ ʮʴʦʤʫ ʾʤ ʜʦʧʦʤʘʛʘʻ 

ʚʤʽʥʥʷ ʰʚʠʜʢʦ ʰʫʢʘʪʠ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʜʦʚʽʜʥʠʢʘʭ, ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, 

ʦʧʝʨʘʪʠʚʥʠʡ ʧʦʰʫʢ ʨʽʰʝʥʥʷ, ʰʚʠʜʢʘ ʨʝʘʢʮʽʷ, ʬʽʟʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ʂʚʝʩʪ ʜʣʷ ʤʦʣʦʜʰʠʭ ʫʯʘʩʥʠʢʽʚ  ï ʮʝ ʟʥʘʯʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʨʦʟʚʘʛʘ. ɺʽʥ 

ʧʨʠʚʯʘʻ ʥʘʰʠʭ ʚʠʭʦʚʘʥʮʽʚ ʨʦʟʤʽʨʢʦʚʫʚʘʪʠ ʥʘʜ ʟʘʚʜʘʥʥʷʤ, ʨʽʟʥʦʙʽʯʥʦ ʦʮʽʥʶʚʘʪʠ 

ʩʠʪʫʘʮʽʶ, ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʜʦʟʚʦʣʷʻ ʧʦʚôʷʟʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʢʽʣʴʢʦʭ 

ʧʨʝʜʤʝʪʽʚ, ʟʘʣʫʯʘʶʯʠ ʧʦʧʝʨʝʜʥʴʦ ʥʘʙʫʪʽ ʟʥʘʥʥʷ, ʣʦʛʽʢʫ. ɽʤʦʮʽʡʥʽʩʪʴ ʧʨʦʮʝʩʫ, 

ʧʦʚôʷʟʘʥʘ ʽʟ ʦʪʨʠʤʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʧʨʦʭʦʜʞʝʥʥʷʤ ʝʪʘʧʽʚ ʢʚʝʩʪʫ, ʩʧʨʠʷʻ 

ʢʨʘʱʦʤʫ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʾ. 

- ɿʘ ʨʽʚʥʝʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʚʝʩʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ï ʟʘʛʘʣʴʥʦʧʝʜʘʛʦʛʽʯʥʽ, 

ʧʨʝʜʤʝʪʥʽ, ʣʦʢʘʣʴʥʽ. 

- ɿʘ ʧʝʨʝʚʘʞʘʶʯʠʤ ʯʠʥʥʠʢʦʤ ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ï ʙ̔ ʦʛʝʥʥʽ, ʩʦʮʽʦʛʝʥʥʽ, 

ʧʩʠʭʦʛʝʥʥʽ. 

- ɿʘ ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʜʠʪʠʥʠ ï ʘʚʪʦʨʠʪʘʨʥʽ, ʦʩʦʙʠʩʪʽʩʥʦʦʨʽʻʥʪʦʚʘʥʽ.  

- ɿʘ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʦʩʦʙʠʩʪʽʩʥʽ ʩʪʨʫʢʪʫʨʠ ï ̔ ʥʬʦʨʤʘʮʽʡʥʽ, ʝʤʦʮʽʡʥʦ 

ʤʦʨʘʣʴʥʽ, ʝʚʨʠʩʪʠʯʥʽ. 

- ɿʘ ʬʦʨʤʦʶ ʨʦʙʦʪʠ ï ʛʨʫʧʦʚʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ. 

- ɿʘ ʭʘʨʘʢʪʝʨʦʤ - ʥʘʚʯʘʣʴʥʽ, ʽʛʨʦʚʽ, ʧʦʰʫʢʦʚʽ ʪʘ ʩʧʦʨʪʠʚʥʽ.  

- ɿʘ ʤʽʩʮʝʤ ʧʨʦʚʝʜʝʥʥʷ ï ʚ ʧʨʠʤʽʱʝʥʥʽ ʘʙʦ ʥʘ ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ. 

- ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʢʦʥʪʘʢʪʽʚ ï ʚʠʭʦʚʘʥʮʽ ʦʜʥʦʛʦ ʛʫʨʪʢʘ, ʨʽʟʥʠʭ ʛʫʨʪʢʽʚʚ, ʘ ʪʘʢʦʞ 

ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʜʦʨʦʩʣʠʭ. 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʢʚʝʩʪʫ ʜʦʟʚʦʣʷʻ: 
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1) ʘʢʪʠʚʽʟʫʚʘʪʠ ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʩʪʘʪʥʴʦʾ ʩʚʽʜʦʤʦʩʪʽ ʡ ʟʨʽʣʦʩʪʽ 

ʚʠʭʦʚʘʥʮʽʚ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʦʜʦʣʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ ʧʝʨʝʰʢʦʜ; 

2) ʬʦʨʤʫʚʘʪʠ ʩʪʽʡʢʠʡ ʽʥʪʝʨʝʩ ʚʠʭʦʚʘʥʮʽʚ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʠ; 

3) ʘʢʪʠʚʽʟʫʚʘʪʠ ʩʧʨʠʡʥʷʪʪʷ ʤʘʪʝʨʽʘʣʫ ʟʘʩʦʙʘʤʠ ʥʘʦʯʥʦʩʪʽ (ʨʝʘʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ, ʤʘʢʝʪʽʚ, ʤʦʜʝʣʝʡ, ʟʦʙʨʘʞʝʥʴ ʢʽʥʦʬʨʘʛʤʝʥʪʽʚ, ʬʦʪʦʛʨʘʬʽʡ, ʤʘʣʶʥʢʽʚ, 

ʫʤʦʚʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʥʘʢʽʚ, ʩʠʤʚʦʣʽʢʠ); 

4) ʧʦʻʜʥʘʪʠ ʥʦʚʽʪʥʽ ʪʘ ʪʨʘʜʠʮʽʡʥʽ ʜʠʜʘʢʪʠʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ; 

5) ʨʦʟʚʠʥʫʪʠ ʫʥʽʚʝʨʩʘʣʴʥʽ ʬʦʨʤʠ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʚʝʩʪʫ, ʷʢ ʤʝʪʦʜʫ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʽʪʝʡ ʟʘʩʦʙʘʤʠ ʽʛʨʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʭʦʚʘʥʮʽ ʰʫʢʘʶʪʴ 

ʦʨʠʛʽʥʘʣʴʥʽ ʨʽʰʝʥʥʷ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʢʚʝʩʪʽʚ ʜʣʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʧʝʜʘʛʦʛ 

ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʤʦʣʦʜʰʠʤ çʥʘʫʢʦʚʮʷʤè ʧʦʪʨʽʙʥʘ ʜʦʧʦʤʦʛʘ ʤʝʥʪʦʨʘ ʥʘ 

ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʯʘʩʫ ʢʚʝʩʪʫ. ʖʥʽ ʥʘʫʢʦʚʮʽ ʚʠʨʽʰʫʶʪʴ ʣʦʛʽʯʥʽ ʟʘʚʜʘʥʥʷ ʰʣʷʭʦʤ 

ʧʽʜʢʘʟʦʢ ʽ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʚ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʯʝʨʛʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʢʦʤʘʥʜʠ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʦʛʦ. ʇʝʨʝʤʘʛʘʻ 

ʢʦʤʘʥʜʘ, ʱʦ ʚʠʢʦʥʘʣʘ ʟʘʚʜʘʥʥʷ ʰʚʠʜʰʝ ʟʘ ʽʥʰʠʭ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʢʚʝʩʪʫ ʫ ʢʝʨʽʚʥʠʢʘ ʛʫʨʪʢʘ ʻ ʚʝʣʠʢʠʡ ʘʨʩʝʥʘʣ ʜʠʜʘʢʪʠʯʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʽʛʦʨ: ʛʦʣʦʚʦʣʦʤʢʠ, ʨʝʙʫʩʠ, ʘʥʘʛʨʘʤʠ, ʚʠʢʨʝʩʣʝʥʥʷ ʟʘʡʚʦʛʦ, 

ʰʠʬʨʫʚʘʥʥʷ, ʟʙʠʨʘʥʥʷ ʧʨʝʜʤʝʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʟʘ ʟʨʘʟʢʦʤ, ʩʪʚʦʨʝʥʥʷ ʤʘʢʝʪʫ 

ʚʠʨʦʙʫ, ʩʪʚʦʨʝʥʥʷ ʙʫʜʽʚʣʽ ʤʘʡʙʫʪʥʴʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ ʪʘ ʽʥʰʝ. ʆʢʨʝʤʠʤ 

ʝʪʘʧʦʤ ʤʘʻ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘ ʦʙʤʝʞʝʥʠʡ ʯʘʩ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʨʦʙʦʪʠ ʫ ʚʠʛʣʷʜʽ ʚʠʩʪʫʧʫ, ʧʨʝʟʝʥʪʘʮʽʾ, ʩʪʽʥʥʽʚʢʠ, ʙʨʦʰʫʨʠ, ʟʘʧʠʪʘʥʥʷ-ʚʽʜʧʦʚʽʜʴ, 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ, çʢʣʶʯʦʚʝ ʩʣʦʚʦè, ʩʢʣʘʜʘʥʥʷ ʧʘʟʣʫ. 

ʆʩʢʽʣʴʢʠ ʜʽʪʠ ʧʨʦʷʚʣʷʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ ʚʩʴʦʛʦ ʥʝʟʚʠʯʘʡʥʦʛʦ, 

ʷʩʢʨʘʚʦʛʦ, ʪʦ ʥʝʦʨʜʠʥʘʨʥʽʩʪʴ ʟʘʚʜʘʥʴ ʢʚʝʩʪʽʚ ʩʧʨʠʷʻ ʧʝʨʝʢʣʶʯʝʥʥʶ ʫʚʘʛʠ, 

ʟʤʽʥʶʻ ʭʽʜ ʜʫʤʦʢ, ʫʯʝʥʴ ʧʦʯʠʥʘʻ ʤʠʩʣʠʪʠ ʥʝ ʪʽʣʴʢʠ ʣʦʛʽʯʥʦ, ʘ ʡ ʘʙʩʪʨʘʢʪʥʦ, 

ʪʚʦʨʯʦ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʠʱʠʭ ʬʦʨʤ ʤʠʩʣʝʥʥʷ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʽʪʷʤ ʙʽʣʴʰʝ ʩʧʽʣʢʫʚʘʪʠʩʷ, 

ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ, ʚ ʥʠʭ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫʤʽʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʨʘʮʶʚʘʪʠ 

ʩʘʤʦʩʪʽʡʥʦ, ʪʘʡ ʫ ʢʦʤʘʥʜʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʾ ʫ STEM-ʦʩʚʽʪʽ ʨʦʙʠʪʴ ʚʠʭʦʚʘʥʮʷ 

ʩʘʤʦʩʪʽʡʥʠʤ, ʘʜʘʧʪʦʚʘʥʠʤ ʜʦ ʞʠʪʪʷ, ʥʘʚʯʘʻ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ, 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʟʜʘʪʥʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦ 

ʩʪʚʦʨʶʚʘʪʠ ʟʥʘʥʥʷ, ʟʜʘʪʥʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʧʨʦʩʪʽʨ; ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʚʜʷʢʠ ʮʽʡ 

ʪʝʭʥʦʣʦʛʽʾ ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ ʦʪʨʠʤʘʻ ʝʬʝʢʪʠʚʥʠʡ ʤʝʪʦʜ ʜʣʷ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ, 

ʪʚʦʨʯʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ ʧʦʚʠʥʝʥ ʙʫʪʠ ʛʦʪʦʚʠʤ 

ʜʦ ʽʥʥʦʚʘʮʽʡ, ʘʢʪʠʚʥʦ ʾʭ ʚʧʨʦʚʘʜʞʫʚʘʪʠ, ʨʦʟʰʠʨʶʚʘʪʠ ʚʣʘʩʥʠʡ ʦʩʚʽʪʥʽʡ ʜʦʩʚʽʜ, 

ʙʫʪʠ ʥʦʚʘʪʦʨʦʤ ʽ ʜʦʧʦʤʘʛʘʪʠ ʽʥʰʠʤ ʰʚʠʜʰʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ.  

ʂʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʾ ʫ STEM-ʦʩʚʽʪʽ ʬʦʨʤʫʶʪʴ ʥʘʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʠʯʦʢ ʽ, 

ʛʦʣʦʚʥʝ, ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʽʟʘʮʽʾ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʪʝʤ, ʘʜʞʝ ʩʫʯʘʩʥʽ 

ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʙʽʣʴʰʝ ʮʽʢʘʚʣʷʪʴʩʷ ʥʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʧʨʦʚʦʜʷʪʴ ʙʘʛʘʪʦ ʯʘʩʫ 

ʚ ɯʥʪʝʨʥʝʪʽ ʪʘ ʚʽʜʢʣʘʜʘʶʪʴ ʢʥʠʞʢʠ ʪʘ ʧʽʜʨʫʯʥʠʢʠ. ʊʦʤʫ, ʚ ʧʦʜʘʣʴʰʦʤʫ, 

ʧʣʘʥʫʻʪʴʩʷ ʘʢʪʠʚʥʘ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʚʝʩʪ-ʟʘʚʜʘʥʴ ʟ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʤ 

ʧʦʢʨʦʢʦʚʠʤ ʦʧʠʩʦʤ ʾʭ ʨʦʟʨʦʙʢʠ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʛʨʘʮʽʷ ʢʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʡ ʫ STEM-ʦʩʚʽʪʫ ʤʦʞʝ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʪʘ ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʟʘʭʦʧʣʶʶʯʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ. 

 

ʆʨʽʻʥʪʦʚʥʠʡ ʩʮʝʥʘʨʽʾ ʧʨʦʚʝʜʝʥʥʷ ʢʚʝʩʪʫ. ʊʝʤʘ ʢʚʝʩʪʫ: çʇʨʠʛʦʜʠ ʚ ʢʨʘʾʥʽ 

ʅʘʫʢʠ ʪʘ ʄʠʩʪʝʮʪʚʘè 

ɽʣʝʤʝʪʠ ʧʽʜʛʦʪʦʚʯʦʛʦ ʝʪʘʧʫ: 

1. ʄʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ: ɺʠʙʝʨʽʪʴ ʙʝʟʧʝʯʥʝ ʤʽʩʮʝ ʟ ʢʽʣʴʢʦʤʘ ʩʪʘʥʮʽʷʤʠ 

(ʚʫʣʠʮʷ, ʧʘʨʢ, ʰʢʽʣʴʥʠʡ ʜʚʽʨ). 

2. ʈʦʟʜʽʣʽʪʴ ʜʽʪʝʡ ʥʘ ʢʦʤʘʥʜʠ (ʧʦ 4-5 ʦʩʽʙ). 

3. ʇʨʦʜʫʤʘʡʪʝ ʮʽʢʘʚʠʡ ʩʮʝʥʘʨʽʾ ʪʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʚʩʽʭ ʩʪʘʥʮʽʾ. 
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4. ɿʘʙʝʟʧʝʯʪʝ ʥʝʦʙʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʢʦʞʥʦʾ ʩʪʘʥʮʽʾ (ʧʘʧʽʨ, ʤʘʨʢʝʨʠ, 

ʧʨʦʩʪʽ ʥʘʫʢʦʚʽ ʧʨʠʣʘʜʠ ʪʦʱʦ). 

ʆʨʽʻʥʪʦʚʥʠʡ ʩʮʝʥʘʨʽʡ ʢʚʝʩʪʫ: 

1. ɺʩʪʫʧ (10 ʭʚ). ɿʙʝʨʽʪʴ ʜʽʪʝʡ ʽ ʨʦʟʢʘʞʽʪʴ ʾʤ ʧʨʦ ʢʚʝʩʪ. ʇʦʷʩʥʽʪʴ, ʱʦ ʚʦʥʠ 

ʚʠʨʫʰʘʪʴ ʫ ʧʦʜʦʨʦʞ, ʱʦʙ ʚʨʷʪʫʚʘʪʠ ʂʨʘʾʥʫ ʅʘʫʢʠ ʪʘ ʄʠʩʪʝʮʪʚʘ, ʚʠʨʽʰʫʶʯʠ 

ʟʘʛʘʜʢʠ ʪʘ ʚʠʢʦʥʫʶʯʠ ʟʘʚʜʘʥʥʷ. 

2. ʉʪʘʥʮʽʷ 1. ʅʘʫʢʦʚʽ ʟʘʛʘʜʢʠ (15 ʭʚ). ɿʘʚʜʘʥʥʷ: ɼʽʪʠ ʦʪʨʠʤʫʶʪʴ ʥʘʙʽʨ 

ʟʘʛʘʜʦʢ ʥʘ ʥʘʫʢʦʚʫ ʪʝʤʘʪʠʢʫ (ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʦ). ɿʘ ʧʽʜʩʫʤʢʦʤ ʨʦʟʚôʷʟʘʥʥʷ 

ʟʘʚʜʘʥʥʷ ʚʠʭʦʚʘʥʮʽ ʙʫʜʫʪʴ ʤʘʪʠ ʢʣʶʯ ʜʦ ʥʘʩʪʫʧʥʦʾ ʣʦʢʘʮʽʾ. 

3. ʉʪʘʥʮʽʷ 2.  ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʚʠʢʣʠʢ (15 ʭʚ). ɿʘʚʜʘʥʥʷ: ʇʦʙʫʜʫʚʘʪʠ ʧʨʦʩʪʫ 

ʤʦʜʝʣʴ ʟ ʜʦʩʪʫʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʥʘʧʨʠʢʣʘʜ, ʤʽʩʪ ʟ ʤʘʢʘʨʦʥʽʚ ʘʙʦ ʧʘʧʝʨʫ, ʛʽʣʦʯʢʠ). 

ʈʝʟʫʣʴʪʘʪ: ʄʦʜʝʣʴ ʤʘʻ ʚʠʪʨʠʤʘʪʠ ʚʘʛʫ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʘ. 

4. ʉʪʘʥʮʽʷ 3.  ʄʘʪʝʤʘʪʠʯʥʠʡ ʣʘʙʽʨʠʥʪ (15 ʭʚ). ɿʘʚʜʘʥʥʷ: ʨʦʟʚ'ʷʟʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʱʦʙ ʟʥʘʡʪʠ ʰʣʷʭ ʟ ʣʘʙʽʨʠʥʪʫ (ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʪʨʽʯʢʠ ʥʘ ʟʝʤʣʽ). ʈʝʟʫʣʴʪʘʪ - ʚʽʨʥʽ ʚʽʜʧʦʚʽʜʽ ʚʝʜʫʪʴ ʜʦ ʥʘʩʪʫʧʥʦʾ ʩʪʘʥʮʽʾ. 

5. ʉʪʘʥʮʽʷ 4: ʄʠʩʪʝʮʴʢʠʡ ʢʫʪʦʯʦʢ (15 ʭʚ). ɿʘʚʜʘʥʥʷ: ʥʘʤʘʣʶʚʘʪʠ ʘʙʦ 

ʩʪʚʦʨʠʪʠ ʱʦʩʴ, ʱʦ ʩʠʤʚʦʣʽʟʫʻ ʂʨʘʾʥʫ ʅʘʫʢʠ ʪʘ ʄʠʩʪʝʮʪʚʘ. ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʩʪʘʥʮʽʾ 

ʧʨʦʭʦʜʠʪʴ ʧʨʝʟʝʥʪʘʮʽʷ ʨʦʙʽʪ ʢʦʤʘʥʜ. 

6. ʉʪʘʥʮʽʷ 5: ʈʦʙʦʪʦʪʝʭʥʽʢʘ (15 ʭʚ).  ɿʘʚʜʘʥʥʷ: ʉʢʣʘʩʪʠ ʧʨʦʩʪʫ ʩʭʝʤʫ ʘʙʦ 

ʧʨʦʛʨʘʤʫ ʜʣʷ çʨʦʙʦʪʘè (ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʽʛʨʘʰʢʦʚʽ ʨʦʙʦʪʠ ʘʙʦ ʧʘʧʝʨʦʚʽ 

ʤʦʜʝʣʽ). ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʩʪʘʥʮʽʾ ʧʨʦʭʦʜʠʪʴ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʘʤʦʨʦʙʦʢ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ.  

7. ʌʽʥʘʣ (10 ʭʚ). ɿʙʝʨʽʪʴ ʢʦʤʘʥʜʠ ʽ ʧʽʜʩʫʤʫʡʪʝ ʨʝʟʫʣʴʪʘʪʠ. ʅʘʛʦʨʦʜʽʪʴ ʫʩʽʭ 

ʫʯʘʩʥʠʢʽʚ ʩʠʤʚʦʣʽʯʥʠʤʠ ʧʨʠʟʘʤʠ (ʤʝʜʘʣʽ, ʛʨʘʤʦʪʠ). 

ɼʦʜʘʡʪʝ ʝʣʝʤʝʥʪʠ ʟʤʘʛʘʥʥʷ, ʘʣʝ ʘʢʮʝʥʪʫʡʪʝ ʥʘ ʩʧʽʚʧʨʘʮʽ ʫʯʘʩʥʠʢʽʚ ʢʦʤʘʥʜ. 

ʇʦʪʨʽʙʥʦ ʟʘʣʫʯʘʪʠ ʜʽʪʝʡ ʜʦ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘ ʢʦʞʥʽʡ ʩʪʘʥʮʽʾ, ʱʦʙ ʨʦʟʚʠʚʘʪʠ 

ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ  ʝʣʝʤʝʥʪʽʚ STEM-ʦʩʚʽʪʠ ʧʨʠ  

 ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʚ çɿʝʣʝʥʦʤʫ ʢʣʘʩʽè 

 
 ɺʽʨʘ ɹʨʘʪʘʰ, ʤʝʪʦʜʠʩʪ ʎʝʥʪʨʫ ʇʆ ʤ. ʏʦʨʥʦʤʦʨʩʴʢʘ 

 

ɺ ʫʩʽ ʯʘʩʠ ʦʩʚʽʪʘ ʯʫʪʣʠʚʦ ʨʝʘʛʫʚʘʣʘ ʥʘ ʩʦʮʽʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ 

ʜʦʩʷʛʥʝʥʥʷ  ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ.  ʊʦʤʫ  ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʧʦʰʫʢ ʦʩʚʽʪʥʽʭ ʽʥʥʦʚʘʮʽʡ, ʷʢʽ 

ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʠ ʛʫʤʘʥʽʟʘʮʽʾ,  ʦʩʦʙʠʩʪʽʩʥʦʤʫ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʪʘ  ʾʾ 

ʧʨʦʬʝʩʽʡʥʦʤʫ ʩʘʤʦʚʠʟʥʘʯʝʥʥʶ. ʇʦʩʠʣʝʥʥʷ ʨʦʣʽ STEM-ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʻ 

ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʽ ʧʦʟʘʰʢʽʣʴʥʦʾ.   

ʋ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʪʘ 

ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʦʨʛʘʥʽʟʦʚʫʚʘʣʠʩʴ ʚʠʾʟʜʠ ʥʘ ʧʨʠʨʦʜʫ, ʜʝ ʁʥʥʘʪʠ ʤʦʛʣʠ 

ʧʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʨʟ̔ʥʠʤʠ  ʧʨʠʨʦʜʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʘʪʠ 

ʧʨʠʨʦʜʥʽ ʦʙôʻʢʪʠ. ɸʣʝ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʘʨʘʥʪʠʥʫ, ʘ ʧʦʪʽʤ ʽ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ, ʮʶ 

ʤʦʞʣʠʚʽʩʪʴ ʙʫʣʦ ʚʪʨʘʯʝʥʦ, ʪʦʤʫ ʽ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʫ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʽ 

ʧʨʘʢʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  ɺʽʜʧʦʚʽʜʜʶ ʥʘ ʮʝʡ ʚʠʢʣʠʢ ʩʪʘʣʦ 

ʩʪʚʦʨʝʥʥʷ  ʧʨʦʻʢʪʫ çɿʝʣʝʥʠʡ ʢʣʘʩè, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ  ʚʽʜʢʨʠʪʠʡ ʦʩʚʽʪʥʽʡ 

ʧʨʦʩʪʽʨ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ, ʙʝʟʧʝʯʥʦʛʦ ʽ ʢʦʨʠʩʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʤ. ʏʦʨʥʦʤʦʨʩʴʢʘ 

ʆʜʝʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ʇʝʜʘʛʦʛʠ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘʰʦʛʦ ʟʘʢʣʘʜʫ  ʟʥʘʡʰʣʠ 

ʚʜʘʣʝ ʧʦʻʜʥʘʥʥʷ  STEM-ʪʝʭʥʦʣʦʛʽʾ ʟ ʬʦʨʤʘʪʦʤ çɿʝʣʝʥʦʛʦ ʢʣʘʩʫè.  ɺ ʮʽʻʾ ʩʪʘʪʪʽ 

ʙʘʞʘʻʤʦ ʧʦʜʽʣʠʪʠʩʷ ʟ ʯʠʪʘʯʘʤʠ ʜʦʩʚʽʜʦʤ ʚ ʨʝʘʣʽʟʘʮʽʾ  ʮʽʻʾ  ̔ ʜʝʾ.   

ʄʝʪʦʶ ʧʨʦʻʢʪʫ çɿʝʣʝʥʠʡ ʢʣʘʩè ʟ ʝʣʝʤʝʥʪʘʤʠ STEM-ʦʩʚʽʪʠè ʻ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʜʽʪʝʡ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʚ ʫʨʙʘʥʽʩʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʩʥʦʚʥʦʶ ʽʜʝʻʶ ʧʨʦʻʢʪʫ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʦʧʨʦʙʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ 

ʬʦʨʤʘʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʤʦʪʠʚʦʚʘʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ ʛʫʨʪʢʽʚ.   

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ çɿʝʣʝʥʦʛʦ ʢʣʘʩʫè ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʣʘʜʫ ʙʫʣʠ 

ʦʙʣʘʰʪʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʣʦʢʘʮʽʾ: ʘʣʴʪʘʥʢʠ ʜʣʷ ʟʘʥʷʪʴ (ʜʦʩʣʽʜʥʠʮʴʢʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʪʘ ʪʚʦʨʯʘ), ʜʽʣʷʥʢʠ ʟ ʟʝʣʝʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ, ʄʫʟʝʡ ʞʠʚʦʾ 
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ʧʨʠʨʦʜʠ, ʤʘʡʜʘʥʯʠʢ ʜʣʷ ʨʫʭʣʠʚʠʭ ʽʛʦʨ (ʨʠʩ.1).  ɿʘʥʷʪʪʷ ʚ ʪʘʢʦʤʫ çʧʨʠʨʦʜʥʦʤʫè 

ʬʦʨʤʘʪʽ ʧʨʦʚʦʜʷʪʴʩʷ ʚʧʨʦʜʦʚʞ ʨʦʢʫ,  ʦʩʦʙʣʠʚʦ ʘʢʪʠʚʥʦ ʚ ʪʝʧʣʠʡ ʧʝʨʽʦʜ,  

ʧʦʯʠʥʘʶʯʠ  ʟ ʚʝʩʥʠ ʪʘ ʜʦ ʧʝʨʰʠʭ ʦʩʽʥʥʽʭ ʟʘʤʦʨʦʟʢʽʚ.  ɺʟʠʤʢʫ  ʧʝʜʘʛʦʛʠ  ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʙʘʟʫ ʄʫʟʝʶ ʞʠʚʦʾ ʧʨʠʨʦʜʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ 

ʚʭʦʜʷʪʴ: ʟʠʤʦʚʠʡ ʩʘʜ, ʘʢʚʘʨʽʫʤʥʘ ʪʘ ʤʽʥʽ-ʟʦʦʧʘʨʢ. ʊʘʢʠʤ ʯʠʥʦʤ,  ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʩʪʘʣʦ 

ʥʝʧʝʨʝʨʚʥʠʤ ʧʨʦʮʝʩʦʤ. 

 

 

ʈʠʩ.1. ʉʭʝʤʘ  ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ  çɿʝʣʝʥʠʡ ʢʣʘʩè 

 

ʆʩʦʙʣʠʚʦ ʮʽʥʥʠʤ ʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ  ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʣʽʪʥʴʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʜʣʷ ʚʠʭʦʚʘʥʮʽʚ ʛʫʨʪʢʽʚ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʦʛʦ ʥʘʧʨʷʤʢʫ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʫ ʇʆ ʤ. ʏʦʨʥʦʤʦʨʩʴʢʘ. 

ʃʽʪʥʷ ʯʘʩʪʠʥʘ ʧʨʘʢʪʠʢʘ ʟ ʝʣʝʤʝʥʪʘʤʠ STEM-ʦʩʚʽʪʠ ʻ ʥʘʡʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʦʶ, ʥʘʩʠʯʝʥʦʶ  ʪʘ  ʪʨʠʚʘʻ ʪʨʠ ʪʠʞʥʽ ʱʦʜʝʥʥʦ, ʢʨʽʤ ʚʠʭʽʜʥʠʭ. ʋʯʘʩʥʠʢʠ 

ʧʨʘʢʪʠʢʠ ï ʮʝ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʚʽʢʦʤ ʚʽʜ 4 ʜʦ 13 ʨʦʢʽʚ.  ʖʥʥʘʪʠ ʩʪʘʨʰʦʛʦ 

ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʜʦʣʫʯʘʶʪʴʩʷ ʜʦ ʧʨʘʢʪʠʢʠ ʪʘ ʦʪʨʠʤʫʶʪʴ   ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ, 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʤʽʥʽ-ʧʨʦʻʢʪʘʭ. ʅʘʧʨʠʢʣʘʜ, ʫ 2024 ʨʦʮʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 
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ʜʝʧʦʟʠʪʘʨʽʡ-ʚʠʟʥʘʯʥʠʢ ʛʦʣʦʥʘʩʽʥʥʠʭ ʨʦʩʣʠʥ ʪʝʨʠʪʦʨʽʾ ʎʝʥʪʨʫ ʇʆ ʤ. 

ʏʦʨʥʦʤʦʨʩʴʢʘ, ʟʘ ʱʦ ʡʦʛʦ ʘʚʪʦʨʘ ʙʫʣʦ ʥʘʛʦʨʦʜʞʝʥʦ ʜʠʧʣʦʤʘʤʠ ʦʙʣʘʩʥʠʭ ʪʘ 

ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ  ʢʦʥʢʫʨʩʽʚ  ʨʽʟʥʦʛʦ ʨʽʚʥʷ.  

ɿʘʚʜʘʥʥʷ ʧʨʘʢʪʠʢʠ:  

ʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ  ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ ʪʘ ʦʙô̒ ʢʪʽʚ; 

-  ʥʘʙʫʪʪʷ ʶʥʥʘʪʘʤʠ ʥʦʚʠʭ ʟʥʘʥʴ  ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ; 

-  ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʚʠʩʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ  

ʤʦʞʣʠʚʦʩʪʝʡ  ʾʭ ʨʝʘʣʽʟʘʮʽʾ;  

-  ʚʤʽʥʥʷ ʟʘʩʪʦʩʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ; 

- ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʚʠʭʦʚʘʥʮʽʚ.  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʠ ʣʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ ʚʨʘʭʦʚʫʻʪʴʩʷ  ʨʽʚʝʥʴ ʟʥʘʥʴ ʪʘ 

ʩʬʦʨʤʦʚʘʥʠʭ ʥʘʚʠʯʦʢ ʶʥʥʘʪʽʚ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ. ʊʘʢʦʞ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʧʨʦʛʨʘʤʤʠ ʙʝʨʫʪʴʩʷ  ʜʦ ʫʚʘʛʠ ʚʠʤʦʛʠ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʭ ʧʨʦʛʨʘʤ  ʛʫʨʪʢʽʚ  

ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʪʥʽʭ ʢʘʥʽʢʫʣ, 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʘʢʦʞ  ʬʘʭʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʥʘʷʚʥʽʩʪʴ 

ʜʠʜʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽʥʚʝʥʪʘʨʶ, ʧʨʠʣʘʜʽʚ, ʪʦʱʦ.  ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ ʥʝʦʜʤʽʥʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʩʝʤʽʥʘʨ-ʧʨʘʢʪʠʢʫʤ ʜʣʷ 

ʧʝʜʘʛʦʛʽʚ, ʥʘ ʷʢʦʤʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ  ʧʠʪʘʥʥʷ: 

ʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʝʤʠ ʧʨʘʢʪʠʢʠ,  ʨʦʟʨʦʙʢʘ  ʟʘʚʜʘʥʴ ʥʘ ʢʦʞʝʥ ʜʝʥʴ;  

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʝʪʦʜʠʢʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ  ʨʦʙ̔ʪ  

ʚʣʽʪʢʫ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ; 

- ʟʥʘʡʦʤʩʪʚʦ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ; 

- ʽʥʩʪʨʫʢʪʘʞʽ ʟ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ; 

- ʧʽʜʛʦʪʦʚʢʘ ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʢʦʣʝʢʮʽʡ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʝʢʩʧʦʥʘʪʽʚ, ʤʫʣʷʞʽʚ, ʪʦʱʦ.  

ʋ ʧʨʦʛʨʘʤʫ ʧʨʘʢʪʠʢʠ  ʦʙʦʚôʷʟʢʦʚʦ  ʚʭʦʜʷʪʴ: ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʟ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʚʽʜʧʨʘʮʴʦʚʫʚʘʥʥʷ ʧʦʣʴʦʚʠʭ ʤʝʪʦʜʠʢ, ʧʦʩʪʘʥʦʚʢʘ ʜʦʩʣʽʜʽʚ, 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʜʦʩʣʽʜʞʝʥʥʷ, ʝʢʦʣʦʛʽʯʥʽ ʤʽʥʽ-ʧʨʦʻʢʪʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʥʢʫʨʩʠ, 



90 
 

ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʘ ʨʦʙʦʪʘ ʪʘ ʙʘʛʘʪʦ ʨʫʭʣʠʚʠʭ ʽʛʦʨ ʥʘ ʩʚʽʞʦʤʫ 

ʧʦʚʽʪʨʽ.  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ  ʥʘʚʯʘʣʴʥʦ-ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʶʥʥʘʪʠ 

ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ ʧʽʜʛʨʫʧʠ ʨʽʚʥʽ ʟʘ ʢʽʣʴʢʽʩʪʶ. ʑʦʜʝʥʥʦ ʢʦʞʥʘ ʧʽʜʛʨʫʧʘ 

ʧʨʘʮʶʚʘʣʘ ʥʘ ʪʨʴʦʭ ʨʽʟʥʠʭ ʣʦʢʘʮʽʷʭ ʧʦ ʯʝʨʟʽ ʚʠʢʦʥʫʚʘʣʠ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ. 

ʂʝʨʽʚʥʠʢʠ ʛʫʨʪʢʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʩʚʦʶ ʣʦʢʘʮʽʶ ʛʦʪʫʚʘʣʠ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʟʘʥʷʪʪʷ, ʜʠʜʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ,  ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ, ʩʧʦʨʪʠʚʥʠʡ 

ʽʥʚʝʥʪʘʨ.    

ʇʨʠʥʮʠʧ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ, ʷʢʠʡ  ʟʘʢʣʘʣʠ ʧʝʜʘʛʦʛʠ  ʚ ʧʨʦʛʨʘʤʫ ʣʽʪʥʴʦʾ 

ʧʨʘʢʪʠʢʠ ï ʮʝ ʨʦʟʛʣʷʜ  ʙʫʜʴ-ʷʢʦʾ ʪʝʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʽʟʥʠʭ ʥʘʫʢ ʪʘ ʚʤʽʥʥʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ  ʧʨʘʢʪʠʮʽ  ʦʪʨʠʤʘʥʥʽ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ.  ɼʣʷ ʛʫʨʪʢʽʚʮʽʚ 

ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʟʘʥʷʪʪʷ ʦʨʛʘʥʽʟʦʚʫʶʪʴʩʷ ʟ  ʜʝʤʦʥʩʪʨʘʮʽʻʶ ʜʦʩʣʽʜʫ, 

ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʝʢʦ-ʛʨʠ ʪʦʱʦ.  ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ  

ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ  ʟ ʮʠʢʣʫ çʍʽʤʽʷ ʚ ʧʨʠʨʦʜʽè ʥʘ ʪʝʤʫ çʗʢ ʚʠʜʘʣʠʪʠ ʧʣʷʤʠ ʚʽʜ 

ʩʦʢʫ ʷʛʽʜ ʪʘ ʰʦʢʦʣʘʜʫ  ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭè.  ʎʝ ʧʝʨʰʝ ʟʥʘʡʦʤʩʪʚʦ ʜʽʪʝʡ ʟ 

ʚʧʣʠʚʦʤ  ʢʠʩʣʦʪ ʪʘ ʣʫʛʽʚ ʥʘ  ʨʽʟʥʽ  ʧʨʠʨʦʜʥʽ ʨʝʯʦʚʠʥʠ. ʊʘʢʦʞ ʤʦʣʦʜʰʽ ʶʥʥʘʪʠ 

ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ  ʚʠʧʨʦʙʦʚʫʚʘʪʠ ʩʝʙʝ ʚ ʨʦʣʽ ʽʥʞʝʥʝʨʘ, ʥʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʠʪʠ 

ʤʦʜʝʣʴ ʢʦʤʘʭʠ ʟʘ ʜʦʧʦʤʦʛʦ ʣʝʛʦ-ʢʦʥʩʪʨʫʢʪʦʨʘ.  

ɼʣʷ ʚʠʭʦʚʘʥʮʽʚ ʩʝʨʝʜʥʴʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ  ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʟʘʥʷʪʴ,  

ʷʢ ʟʘʤʽʥʥʠʢ ʚʠʭʦʜʽʚ ʚ ʧʨʠʨʦʜʫ ʟ ʦʧʘʥʫʚʘʥʥʷ ʤʝʪʦʜʠʢ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ 

ʩʘʤʝ: ʦʨʥʽʪʦʣʦʛʽʯʥʠʭ, ʝʥʪʦʤʦʣʦʛʽʯʥʠʭ, ʙʦʪʘʥʽʯʥʠʭ. ɿʘ ʧʝʨʽʦʜ ʣʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ 

ʛʫʨʪʢʽʚʮʽ ʚʠʢʦʥʫʶʪʴ ʢʦʥʢʨʝʪʥʽ ʟʘʚʜʘʥʥʷ: ʛʦʜʫʶʪʴ  ʘʢʚʘʨʽʫʤʥʠʭ ʨʠʙʦʢ, ʛʦʪʫʶʪʴ 

ʟʝʨʥʦʩʫʤʽʰ ʢʨʦʣʠʢʘʤ, ʤʦʨʩʴʢʠʤ ʩʚʠʥʢʘʤ, ʧʦʣʠʚʘʶʪʴ ʨʦʩʣʠʥʠ, ʚʠʩʽʚʘʶʪʴ 

ʥʘʩʽʥʥʷ, ʚʠʩʘʜʞʫʶʪʴ ʦʚʦʯʽ ʜʣʷ ʪʚʘʨʠʥ ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʜʽʣʷʥʮʽ. ʋ ʄʫʟʝʾ ʞʠʚʦʾ 

ʧʨʠʨʦʜʠ, ʷʢ  ʥʘ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʤʘʡʜʘʥʯʠʢʫ, ʤʦʞʥʘ  ʧʨʦʚʦʜʠʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʘ ʧʦʚʝʜʽʥʢʦʶ ʪʚʘʨʠʥ, ʜʦʛʣʷʜʘʪʠ ʟʘ ʥʠʤʠ ʪʘ ʚʝʩʪʠ ʱʦʜʝʥʥʠʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʚʠʛʦʜʦʚʫʚʘʥʥʷʤ ʤʦʣʦʜʥʷʢʘ,  ʚʽʜʙʠʨʘʪʠ ʧʨʦʙʠ ʽ ʚʠʟʥʘʯʘʪʠ ʨʅ ʚʦʜʠ ʚ ʘʢʚʘʨʽʫʤʘʭ 

ʪʦʱʦ. 

 ʖʥʥʘʪʘʤ ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʧʨʦʧʦʥʫʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ 

ʪʘ ʫʯʘʩʪʴ ʚ ʤʽʥʽ-ʧʨʦʻʪʘʭ. ʉʫʯʘʩʥʽ ʜʽʪʠ ʜʦʙʨʝ ʚʦʣʦʜʽʶʪʴ ʝʣʝʢʪʨʦʥʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, 
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ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʧʨʝʟʝʥʪʘʮʽʾ, ʟʥʽʤʘʶʪʴ ʚʽʜʝʦ,  ʘʥʽʤʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤ.   ɺʞʝ ʜʨʫʛʠʡ ʨʽʢ ʧʦʩʧʽʣʴ, ʦʜʥʠʤ ʟ ʮʽʢʘʚʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʶʥʠʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʻ ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʤʫʣʴʪʬʽʣʴʤʽʚ. ʋ 2023 ʨʦʮʽ ï ʮʝ ʤʫʣʴʪʬʽʣʴʤ 

çʄʘʡʙʫʪʥʻ ʟʘʨʘʟè ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ. ʋ 2024 ʨʦʮʽ ï 

çɾʠʣʠ ʙʫʣʠ ʙʜʞʦʣʠè, ʤʫʣʴʪʬʽʣʴʤ ʧʨʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʙʜʞʽʣ ʧʨʠʨʦʜʽ.  ʅʝ ʤʝʥʰ 

ʮʽʢʘʚʠʤ ʙʫʚ ʧʨʦʻʢʪ ʧʦ ʩʪʚʦʨʝʥʥʶ ʜʽʶʯʦʾ  ʤʦʜʝʣʽ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʫ  ʽʥʰʽ 

ʛʫʨʪʢʽʚʮʽ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʧʨʦʪʝʩʪʫʚʘʣʠ. ʊʘʢʽ ʧʨʦʻʢʪʠ ʥʝ ʪʽʣʴʢʠ  ʜʦʧʦʤʘʛʘʶʪʴ 

ʩʪʘʨʰʠʤ ʶʥʥʘʪʘʤ ʥʘʚʯʠʪʠʩʴ ʧʨʘʮʶʚʘʪʠ ʟ ʚʠʟʥʘʯʥʠʢʘʤʠ, ʜʦʚʽʜʥʠʢʘʤʠ, 

ʧʝʨʽʦʜʠʢʦʶ, ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ,  ʘ ʡ  ʦʧʘʥʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ, 

ʧʨʦʛʨʘʤʠ ʪʘ ʚʜʘʣʦ ʧʦʻʜʥʫʚʘʪʠ  ʢʨʝʘʪʠʚʥʽʩʪʴ ʟ ʪʝʭʥʽʯʥʠʤʠ ʟʥʘʥʥʷʤʠ.  

ʆʙʦʚôʷʟʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʨʦʙʦʪʽ çɿʝʣʝʥʦʛʦ ʢʣʘʩʫè ʜʣʷ ʶʥʥʘʪʽʚ ʚʩʽʭ 

ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʻ ʤʠʩʪʝʮʴʢʠʡ ʢʦʤʧʦʥʝʥʪ. ʇʽʜ ʯʘʩ ʧʨʘʢʪʠʢʠ ʜʽʪʠ ʩʪʚʦʨʶʶʪʴ 

ʜʠʚʦʚʠʞʥʽ ʞʠʚʽ ʢʘʨʪʠʥʠ ʟ ʢʚʽʪʽʚ, ʦʧʘʥʦʚʫʶʪʴ ʨʽʟʥʽ ʪʝʭʥʽʢʠ ʭʫʜʦʞʥʴʦʛʦ 

ʤʠʩʪʝʮʪʚʘ, ʧʨʦʙʫʶʪʴ ʩʝʙʝ ʚ ʨʦʣʽ ʬʦʪʦʭʫʜʦʞʥʠʢʽʚ. ɻʫʨʪʢʽʚʮʽ ʚʯʘʪʴʩʷ ʫʚʘʞʥʦʤʫ 

ʪʘ ʙʝʨʝʞʣʠʚʦʤʫ ʩʪʘʚʣʝʥʥʶ ʜʦ ʧʨʠʨʦʜʠ, ʩʧʨʠʡʥʷʪʪʶ ʾʾ ʷʢ ʥʝʚʠʯʝʨʧʥʦʛʦ ʜʞʝʨʝʣʘ 

ʢʨʘʩʠ ʪʘ ʛʘʨʤʦʥʽʾ. ʂʦʨʘ, ʣʠʩʪʷ, ʢʘʰʪʘʥʠ, ʢʚʽʪʠ - ʮʝ  ʥʝ ʪʽʣʴʢʠ ʤʘʪʝʨʽʘʣ ʜʣʷ 

ʭʫʜʦʞʥʽʭ ʚʠʨʦʙʽʚ, ʘ ʡ ʦʩʥʦʚʘ ʜʣʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʽʪʝʡ. ʊʘʢʽ ʽʥʪʝʛʨʦʚʘʥʽ 

ʟʘʥʷʪʪʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ  ʫʯʥʷʤ ʧʨʦʷʚʠʪʠ ʩʚʦʶ ʬʘʥʪʘʟʽʶ ʪʘ ʙʘʯʠʪʠ ʥʝʟʚʠʯʘʡʥʝ 

ʫ ʟʚʠʯʘʡʥʦʤʫ.  

ʃʽʪʦ ʥʝʤʦʞʣʠʚʦ ʩʦʙʽ ʫʷʚʠʪʠ ʙʝʟ ʚʝʩʝʣʠʭ ʨʫʭʘʥʦʢ,  ʽʛʦʨ, ʟʤʘʛʘʥʴ, 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʢʫʨʩʽʚ  ʪʘ ʮʽʢʘʚʠʭ ʟʫʩʪʨʽʯʝʡ. ʅʘʧʨʠʢʣʘʜ, ʢʦʞʥʦʛʦ ʣʽʪʘ ʥʘ 

ʛʦʩʪʠʥʠ ʜʦ ʶʥʠʭ ʝʢʦʣʦʛʽʚ ʧʨʠʭʦʜʷʪʴ ʢʽʥʦʣʦʛʠ ʏʦʨʥʦʤʦʨʩʴʢʘ ʟʽ ʩʚʦʾʤʠ 

ʤʦʭʥʘʪʠʤʠ  ʜʨʫʟʷʤʠ.  ʅʝ ʪʽʣʴʢʠ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʢʦʤʘʥʜ ʧʦʢʘʟʘʣʠ 

ʯʦʪʠʨʠʣʘʧʽ, ʘʣʝ ʡ ʚʠʢʦʥʘʣʠ çʩʦʙʘʯʽ ʪʘʥʮʽè ʪʘ ʜʦʧʦʤʦʛʣʠ ʥʘʦʯʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʘʚʠʣʘ ʧʦʚʦʜʞʝʥʥʷ ʩ ʩʦʙʘʢʘʤʠ. ʅʽʷʢʽ ʢʘʨʪʠʥʢʠ ʯʠ ʛʘʜʞʝʪʠ 

ʥʝ ʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ ʜʽʪʷʤ  ʜʠʚʘ ʞʠʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʜʦʪʠʢʫ ʪʘ ʪʝʧʣʘ.  

 ʂʦʞʝʥ  ʜʝʥʴ ʣʽʪʥʴʦʾ ʧʨʘʢʪʠʢʠ  ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʠʡ ʮʽʢʘʚʠʤʠ ʢʚʝʩʪʘʤʠ, 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʽʛʨʘʤʠ, ʧʦʩʠʜʝʥʴʢʘʤʠ ʙʽʣʷ çʙʘʛʘʪʪʷè ʟ ʧʽʩʥʷʤʠ, ʽʤʧʨʦʚʽʟʦʚʘʥʠʤʠ 

ʤʽʥʽ-ʚʠʩʪʘʚʘʤʠ. 
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ʋ ʧʽʜʩʫʤʢʫ ʭʦʯʝʪʴʩʷ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ STEM- ʦʩʚʽʪʠ 

ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʛʫʨʪʢʽʚ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ ʻ ʚʽʜʧʦʚʽʜʜʶ 

ʥʘ  ʚʠʢʣʠʢʠ ʩʫʯʘʩʥʦʩʪʽ.  ʎʝ ʻ ʜʽʻʚʠʤ ʩʧʦʩʦʙʦʤ ʜʦʧʦʤʦʛʪʠ ʤʦʣʦʜʦʤʫ ʧʦʢʦʣʽʥʥʶ 

ʫʢʨʘʾʥʮʽʚ ʥʘʙʫʪʠ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʪʘʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤʠ, 

ʪʚʦʨʯʠʤʠ  ʪʘ ʚʤʽʪʠ  ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʥʽ ʟʥʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ  ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʠ ʨʽʜʥʦʛʦ ʢʨʘʶ ʪʘ ʧʣʘʥʝʪʠ ʚ ʮʽʣʦʤʫ. 
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ʆʨʛʘʥʽʟʘʮʽʷ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ ʜʦʰʢʽʣʴʥʠʢʽʚ 
ʫ ʟʘʢʣʘʜʽ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʫ, 

ʷʢ ʥʦʚʦʛʦ ʝʣʝʤʝʥʪʫ ʧʨʝʜʤʝʪʥʦ-ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
 

ɯʨʠʥʘ ɻʋʉɸʂ, ʤʝʪʦʜʠʩʪ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ  ʆʜʝʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ 
ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʮʝʥʪʨʫ ʤʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʚʠʭʦʚʘʥʥʷ, ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ çʈʽʢ ʧʝʨʝʜ ʰʢʦʣʦʶ 
ʚ çʖʥʥʘʪʘʭèè 
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ʤʽʥʽʤʘʣʴʥʽ ʽʥʞʝʥʝʨʥʽ ʥʘʚʠʯʢʠ, ʧʨʝʜʤʝʪʥʦ-ʨʦʟʚʠʚʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ  

STREAM-ʦʩʚʽʪʘ ð ʮʝ ʽʥʪʝʛʨʘʮʽʷ ʥʘʫʢʦʚʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʽʥʞʝʥʝʨʥʠʭ, 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʤʠʩʪʝʮʴʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʦʩʚʽʪʫ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚʠʪʦʢ 

ʪʚʦʨʯʠʭ ʽ ʢʨʠʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʫ ʜʽʪʝʡ. ʋ ʟʘʢʣʘʜʘʭ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʝʢʦʣʦʛʦ-

ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʫ ʪʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʤʦʞʝ ʤʘʪʠ ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʩʧʨʠʷʻ ʚʩʝʙʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʚ ʢʦʥʪʝʢʩʪʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʥʝʧʝʨʝʨʚʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʻ 

ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʩʚʽʜʦʤʦʩʪʽ ʛʨʦʤʘʜʷʥ. 

ʊʦʤʫ ʝʢʦʣʦʛʽʯʥʘ ʦʩʚʽʪʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʜʦʰʢʽʣʴʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʚ 

ʰʢʦʣʘʭ, ʢʦʣʝʜʞʘʭ, ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʪʘ ʽʥʰʠʭ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚʘʭ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ 

ʧʦʟʘʰʢʽʣʴʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʽʥʽʮʽʘʪʠʚʠ.  

ʇʝʜʘʛʦʛʠ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʆʜʝʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ 

ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʮʝʥʪʨʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʚʠʭʦʚʘʥʥʷ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʨʝʘʣʽʟʘʮʽʾ ʜʚʦʭ ʮʽʭ ʚʝʣʠʢʠʭ ʥʘʧʨʷʤʢʘʭ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ. 

 ɻʫʨʪʢʠ ʜʣʷ ʜʦʰʢʽʣʴʥʠʢʽʚ ʥʘ ʙʘʟʽ ʧʽʜʨʦʟʜʽʣʫ ʙʫʣʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʚ 2005 ʨʦʮʽ. 

ʂʝʨʽʚʥʠʢʦʤ ʛʫʨʪʢʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʨʦʟʚʠʪʢʫ ʜʦʰʢʽʣʴʥʠʢʘ 

çʈʽʢ ʧʝʨʝʜ ʰʢʦʣʦʶ ʚ çʖʥʥʘʪʘʭè. ɿʛʦʜʦʤ ʧʨʦʛʨʘʤʘ ʜʣʷ ʜʦʰʢʽʣʴʥʠʢʽʚ ʙʫʣʘ 

ʦʥʦʚʣʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʩʪʫ ɸʣʴʪʝʨʥʘʪʠʚʥʦʾ ʧʨʦʛʨʘʤʠ çSTREAM ï ʦʩʚʽʪʘ ʘʙʦ 

ʉʪʝʞʠʥʢʠ ʫ ɺʩʝʩʚʽʪè, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʽʥʞʝʥʝʨʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʚ ʜʦʰʢʽʣʴʥʠʢʽʚ, ʟʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʮʽʥʥʦʩʪʽ ʪʘ ʽʥʪʝʨʝʩʠ ʜʠʪʠʥʠ, ʥʘ 

ʘʤʧʣʽʬʽʢʘʮʽʶ ʜʠʪʷʯʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʟʘʻʤʦʟʚôʷʟʦʢ ʫʩʽʭ ʩʪʦʨʽʥ ʞʠʪʪʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨʠ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʉʪʝʮʝʥʢʦ ʚʠʟʥʘʯʘʻ ̔ ʥʞʝʥʝʨʥʝ ʤʠʩʣʝʥʥʷ ̫ ʢ ʤʠʩʣʝʥʥʷ, ʱʦ çʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʨʦʟʨʦʙʣʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 



95 
 

ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʭ, ʝʬʝʢʪʠʚʥʠʭ ʽ ʷʢʽʩʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʛʫʤʘʥʽʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʧʨʘʮʽè [12]. 

ʌʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚ ʜʦʰʢʽʣʴʥʠʢʽʚ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʜʣʷ ʾʭ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʥʘʚʯʘʥʥʷ. ɽʬʝʢʪʠʚʥʠʤ 

ʟʘʩʦʙʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʥʘʚʠʯʦʢ ʫ ʜʽʪʝʡ 

ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʻ ʤʠʩʪʝʮʪʚʦ, ʟʦʢʨʝʤʘ, ʞʠʚʦʧʠʩ, ʜʝʢʦʨʘʪʠʚʥʦʧʨʠʢʣʘʜʥʝ 

ʤʠʩʪʝʮʪʚʦ, ʜʠʟʘʡʥ, ʪʝʘʪʨ, ʤʫʟʠʢʘ ʪʦʱʦ. ʄʠʩʪʝʮʪʚʦ ʜʦʧʦʤʘʛʘʻ ʚʨʘʟʠʪʠ, 

ʟʜʠʚʫʚʘʪʠ, ʟʘʜʽʷʪʠ ʝʤʦʮʽʾ, ʟʨʦʙʠʪʠ ʟʨʦʟʫʤʽʣʠʤʠ ʜʽʪʷʤ ʦʙʨʘʟʠ, ʘʢʪʠʚʽʟʫʚʘʪʠ 

ʥʘʦʯʥʦ-ʦʙʨʘʟʥʝ ʤʠʩʣʝʥʥʷ. ɹʝʟ ʨʦʟʚʠʥʝʥʦʾ ʬʘʥʪʘʟʽʾ, ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʤʽʥʥʷ 

ʽʤʧʨʦʚʽʟʫʚʘʪʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ ʽʥʞʝʥʝʨʥʠʭ ʚʽʜʢʨʠʪʪʽʚ. ʏʠʤ ʨʘʥʽʰʝ 

ʜʠʪʠʥʘ ʧʽʟʥʘʻ ʩʚʽʪ ʤʠʩʪʝʮʪʚʘ, ʪʠʤ ʢʨʘʱʠʤʠ ʙʫʜʫʪʴ ʨʝʟʫʣʴʪʘʪʠ ʪʽʻʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʦʶ ʚʦʥʘ ʙʫʜʝ ʟʘʡʤʘʪʠʩʷ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʋ ʜʠʪʠʥʠ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʨʘʚʦ ʚʠʙʦʨʫ, 

ʘ ʜʣʷ ʮʴʦʛʦ ʾʡ ʧʦʪʨʽʙʥʦ ʩʧʨʦʙʫʚʘʪʠ ʩʝʙʝ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʟʥʘʥʴ. 

ʇʨʦʛʨʘʤʘ ʛʫʨʪʢʘ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʨʦʙʦʪʫ ʟ ʜʽʪʴʤʠ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ (5-6 ʨʦʢʽʚ). ɺʦʥʘ ʻ ʽʥʪʝʛʨʦʚʘʥʦʶ, ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʩʢʣʘʜʝʥʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʦʚʠʭ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʽ 

ʧʝʨʝʜʙʘʯʘʻ 1 ʨʽʢ ʥʘʚʯʘʥʥʷ ï 144 ʛʦʜʠʥʠ. ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʥʘʚʯʘʣʴʥʦʾ ʛʨʫʧʠ ï 10 

ʫʯʥʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʢʦʞʥʦʛʦ ʟʘʥʷʪʪʷ ʛʫʨʪʢʘ ï 2 ʘʢʘʜʝʤʽʯʥʽ ʛʦʜʠʥʠ (ʜʚʘ ʟʘʥʷʪʪʷ ʧʦ 

35 ʭʚʠʣʠʥ, ʧʝʨʝʨʚʠ, ʢʦʤʧʣʝʢʩʠ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, ʨʫʭʣʠʚʽ ʽʛʨʠ, ʧʨʦʛʫʣʷʥʢʠ ʜʦ 

ʧʘʨʢʫ, ʦʬʦʨʤʣʝʥʥʷ ʪʘ ʦʛʣʷʜ ʪʝʤʘʪʠʯʥʠʭ ʚʠʩʪʘʚʦʢ). 

ʇʨʦʛʨʘʤʘ ʧʦʙʫʜʦʚʘʥʘʥʘ ʥʘ ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʫ ʘʤʧʣʽʬʽʢʘʮʽʾ. 

ɸʤʧʣʽʬʽʢʘʮʽʷ ï ʮʝ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʧʩʠʭʦʣʦʛʽʯʥʦ-ʟʥʘʯʫʱʠʤ ʜʣʷ 

ʜʠʪʠʥʠ ʤʘʪʝʨʽʘʣʦʤ, ʤʝʪʦʜʦʤ ʨʦʟʰʠʨʝʥʥʷ ʢʦʣʘ ʨʦʟʫʤʽʥʴ ʪʘ ʧʦʥʷʪʴ. ɸʤʧʣʽʬʽʢʘʮʽʷ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʨʦʙʦʪʠ ʟ ʦʙʨʘʟʘʤʠ, ʷʚʠʱʘʤʠ. ʅʘ ʟʘʥʷʪʪʷʭ ʛʫʨʪʢʘ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʦʚʘʥʠ ʘʧʣʽʢʘʮʽʾ ʥʘ ʥʘʫʢʦʚʽ ʪʝʤʠ, ʥʘʫʢʦʚʽ ʨʦʟʤʘʣʴʦʚʢʠ, 

ʢʘʨʪʠ-ʩʭʝʤʠ, ʙʣʦʢ-ʩʭʝʤʠ ʪʘ ʽʥʰ. 

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ STREAM ʜʣʷ ʜʦʰʢʽʣʴʥʠʢʽʚ: 

ʘʫʢʘ (Science). ɺʠʚʯʝʥʥʷ ʦʩʥʦʚ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ, ʝʢʦʣʦʛʽʾ, ʙʽʦʣʦʛʽʾ ʯʝʨʝʟ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʚʽʪʫ. 
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ʝʭʥʦʣʦʛʽʾ (Technology). ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ 

ʟʘʩʦʙʽʚ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʠʪʘʥʥʷ (Reading). ʅʘʚʯʘʥʥʷ ʯʠʪʘʥʥʶ, ʦʩʥʦʚʘʤ ʛʨʘʤʦʪʠ, ʨʦʟʚʠʪʦʢ ʤʦʚʣʝʥʥʷ 

ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʜʦʰʢʦʣʴʥʠʢʽʚ ʫ ʧʨʠʨʦʜʽ. 

ʥʞʝʥʝʨʽʷ (Engineering). ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʧʨʦʩʪʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʽʤʽʪʫʶʪʴ 

ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʘʙʦ ʦʙ'ʻʢʪʠ (ʥʘʧʨʠʢʣʘʜ, ʙʫʜʽʚʥʠʮʪʚʦ ʤʽʥʽʘʪʶʨʥʠʭ ʤʦʩʪʽʚ, 

ʚʦʜʦʩʧʘʜʽʚ, ʜʘʤʙ). 

ʠʩʪʝʮʪʚʦ (Art). ʊʚʦʨʯʘ ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʘ ʟ ʧʨʠʨʦʜʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, 

ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʤʘʣʶʚʘʥʥʷ, ʣʽʧʣʝʥʥʷ. 

ʘʪʝʤʘʪʠʢʘ (Mathematics). ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʷʚʠʱ. 

ʂʣʶʯʦʚʽ ʧʨʠʥʮʠʧʠ STREAM-ʦʩʚʽʪʠ: 

- ʧʨʠʥʮʠʧ ʩʚʦʙʦʜʠ ʚʠʙʦʨʫ ʜʽʷʣʴʥʦʩʪʽ; 

- ʧʨʠʥʮʠʧ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ; 

- ʧʨʠʥʮʠʧ ʜʠʥʘʤʽʯʥʦʩʪʽ ʟʥʘʥʴ; 

- ʧʨʠʥʮʠʧ çɼʦʩʣʽʜʞʝʥʥʷ ï ʩʪʠʣʴ ʞʠʪʪʷè; 

- ʧʨʠʥʮʠʧ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʅʘʚʯʘʥʥʷ ʯʝʨʝʟ ʧʽʟʥʘʥʥʷ ʥʦʚʦʛʦ (ʧʨʦʻʢʪʥʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 

ʜʽʷʣʴʥʽʩʪʴ) - ʦʜʥʘ ʟ ʪʝʭʥʦʣʦʛʽʡ STREAM-ʦʩʚʽʪʠ. ʊʦʤʫ, ʧʨʦʛʨʘʤʘ ʧʝʨʝʜʙʘʯʘʻ 

ʩʪʚʦʨʝʥʥʷ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʷʢ ʥʦʚʦʛʦ 

ʝʣʝʤʝʥʪʫ ʧʨʝʜʤʝʪʥʦ-ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʟʘʰʢʽʣʴʥʦʛʦ ʟʘʢʣʘʜʫ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʣʘʙʦʨʘʪʦʨʽʾ  ʻ ʨʦʟʚʠʪʦʢ ʽʥʪʝʨʝʩʫ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʜʦʰʢʽʣʴʥʠʢʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ 

ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʤʽʥʽʤʘʣʴʥʽʭ ʽʥʞʝʥʝʨʥʠʭ ʥʘʚʠʯʦʢ. 

ɿʘʚʜʘʥʥʷ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ: 

ʦʟʚʠʪʦʢ ʫʷʚʣʝʥʴ ʧʨʦ ʦʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʷʚʠʱʘ; 

ʦʟʰʠʨʝʥʥʷ ʫʷʚʣʝʥʴ ʜʽʪʝʡ ʧʨʦ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʚʢʽʣʣʷ; 

ʦʟʚʠʪʦʢ ʢʫʣʴʪʫʨʠ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ; 

ʦʟʚʠʪʦʢ ʫʷʚʣʝʥʴ ʧʨʦ ʜʝʷʢʽ ʯʠʥʥʠʢʠ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ʦʟʰʠʨʝʥʥʷ ʫʷʚʣʝʥʴ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʠʥʦʶ ʜʦʚʢʽʣʣʷ; 
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ʦʟʰʠʨʝʥʥʷ ʟʥʘʥʴ ʚʠʭʦʚʘʥʮʽʚ ʧʨʦ ʟʥʘʯʫʱʽʩʪʴ ʚʦʜʠ ʪʘ ʧʦʚʽʪʨʷ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ; 

ʥʘʡʦʤʩʪʚʦ ʜʽʪʝʡ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ˇʨʫʥʪʫ; 

ʦʨʤʫʚʘʥʥʷ ʜʦʩʚʽʜʫ ʚʠʢʦʥʘʥʥʷ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʬʽʟʠʯʥʠʭ ʽ 

ʭʽʤʽʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ; 

ʦʟʚʠʪʦʢ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʦʚʢʽʣʣʷ. 

STREAM-ʣʘʙʦʨʘʪʦʨʽʶ ʜʣʷ ʜʦʰʢʽʣʴʥʠʢʽʚ ʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʢʝʨʽʚʥʠʢʦʤ 

ʛʫʨʪʢʘ ʩʘʤʦʪʫʞʢʠ, ʟʘʣʫʯʠʚʰʠʩʴ ʧʽʜʪʨʠʤʢʦʶ ʢʝʨʽʚʥʠʮʪʚʘ ʟʘʢʣʘʜʫ ʪʘ ʩʧʠʨʘʶʯʠʩʴ 

ʥʘ ʽʥʽʮʽʘʪʠʚʫ ʤʦʪʠʚʦʚʘʥʦʾ ʙʘʪʴʢʽʚʩʴʢʦʾ ʛʨʦʤʘʜʠ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ 

ʟʘʢʣʘʜʫ. 

ʉʚʦʷ ʤʽʥʽ-ʣʘʙʦʨʘʪʦʨʽʷ ʚ ʢʘʙʽʥʝʪʽ ʩʪʚʦʨʶʻ ʧʨʝʜʤʝʪʥʦ-ʨʦʟʚʠʚʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʚʠʭʦʚʘʥʮʽ ʟʤʦʞʫʪʴ ʤʠʩʣʠʪʠ ʥʝʩʪʘʥʜʘʨʪʥʦ, ʙʫʜʫʚʘʪʠ ʚʣʘʩʥʽ 

ʢʦʥʮʝʧʮʽʾ, ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʨʦʻʢʪʠ ʪʘ ʥʘʚʯʘʪʠʩʷ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʨʘʟʦʤ.  

ɯʜʝʘʣʴʥʦ, ʢʦʣʠ ʚ ʧʦʟʘʰʢʽʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʻ ʜʦʙʨʝ ʦʩʥʘʱʝʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʟ 

ʧʦʚʥʦʮʽʥʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʬʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ɺʩʝ ʮʝ 

ʢʦʣʠʩʴ ʙʫʜʝ, ʘʣʝ ʧʦʩʪʫʧʦʚʦ. ɺʠʷʚʣʷʻʪʴʩʷ, ʽʥʢʦʣʠ ʜʦʩʪʘʪʥʴʦ, ʘʙʠ ʙʫʚ ʜʦʙʨʝ 

ʧʨʦʜʫʤʘʥʠʡ ʧʨʦʩʪʽʨ ʪʘ ʯʘʩ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʪʨʘʪʠʪʠ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʪʘ 

ʜʝʤʦʥʩʪʨʘʮʽʶ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʣʷ ʚʠʭʦʚʘʥʮʽʚ. 

ʆʨʛʘʥʽʟʘʮʽʷ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ ʜʘʻ ʟʤʦʛʫ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʫ ʦʩʚʽʪʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘʩʪʫʧʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʧʽʜʭʦʜʠ: 

1. ɯʥʪʝʛʨʘʪʠʚʥʠʡ ʧʽʜʭʽʜ. ʎʝ ʟʘʣʫʯʝʥʥʷ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ ʦʜʥʝ ʟʘʥʷʪʪʷ, ʱʦ 

ʩʧʨʠʷʻ ʚʩʝʙʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ. 

2. ʇʨʦʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʻʢʪʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʽʪʷʤ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. 

3. ɯʛʨʦʚʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. ɻʨʘ ʫ ʜʦʰʢʽʣʴʥʦʤʫ ʚʽʮʽ ʻ ʦʩʥʦʚʥʠʤ ʚʠʜʦʤ 

ʜʽʷʣʴʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʫ ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʫʻ 

ʤʦʪʠʚʘʮʽʶ ʽ ʟʘʣʫʯʝʥʽʩʪʴ ʜʽʪʝʡ. ɸ ʦʨʛʘʥʽʟʘʮʽʷ ʣʘʙʦʨʘʪʦʨʽʾ ʻ ʧʨʠʢʣʘʜʦʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʛʨʠ ʜʣʷ ʜʦʰʢʽʣʴʥʠʢʽʚ. 

4. ʇʽʜʭʽʜ ʜʦ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʩʪʽ. ʉʪʠʤʫʣʶʚʘʥʥʷ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʯʝʨʝʟ 

ʭʫʜʦʞʥʶ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʧʦʻʜʥʫʻ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʟ ʤʠʩʪʝʮʴʢʠʤʠ ʧʨʘʢʪʠʢʘʤʠ. 

5. ʈʝʘʣʽʟʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʚʠʪʢʫ ʟʜʽʙʥʦʩʪʝʡ ʚʠʭʦʚʘʥʮʽʚ. 
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ɼʦ ʩʢʣʘʜʫ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ ʧʦʟʘʰʢʽʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʜʣʷ ʜʦʰʢʽʣʴʥʠʢʽʚ 

ʤʦʞʣʠʚʦ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ: ʤʘʡʩʪʝʨʥʶ, ʢʘʙʽʥʝʪ ʚʠʥʘʭʽʜʥʠʢʘ, 

ʙʫʜʽʚʝʣʴʥʫ ʩʪʘʥʮʽʶ, ʣʘʙʦʨʘʪʦʨʽʶ ʝʢʦʽʥʞʝʥʝʨʽʥʛʫ, ʣʘʙʦʨʘʪʦʨʽʶ ʽʥʪʨʦʚʝʨʪʽʚ, 

ʣʘʙʦʨʘʪʦʨʽʶ ʭʫʜʦʞʥʠʢʘ. ʊʘʢʦʞ, ʜʦ ʩʢʣʘʜʫ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʞʝ ʚʭʦʜʠʪʠ 

ʤʝʪʝʦʤʘʡʜʘʥʯʠʢ, ʢʣʫʤʙʘ ʟ ʨʦʩʣʠʥʘʤʠ-ʛʦʜʠʥʥʠʢʘʤʠ ʘʙʦ ʨʦʩʣʠʥʘʤʠ-

ʙʘʨʦʤʝʪʨʘʤʠ, ʢʫʪʦʯʦʢ ʞʠʚʦʾ ʧʨʠʨʦʜʠ, ʪʝʧʣʠʮʷ ʪʦʱʦ. ɺʽʜʚʽʜʫʚʘʥʥʷ ʚʠʭʦʚʘʥʮʷʤʠ 

ʛʫʨʪʢʘ ʧʘʨʢʫ, ʪʝʧʣʠʮʽ, ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʣʷʥʢʠ, ʩʚʦʻʨʽʜʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ, ʩʧʨʠʷʻ ʚʠʢʦʥʘʥʥʶ ʧʦʩʪʘʚʣʝʥʠʭ ʧʝʨʝʜ ʢʝʨʽʚʥʠʢʦʤ ʛʫʨʪʢʘ ʦʩʚʽʪʥʽʭ 

ʟʘʚʜʘʥʴ. 

ɽʣʝʤʝʥʪʠ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʽʥʪʝʨʝʩʽʚ ʽ ʙʘʞʘʥʴ ʚʠʭʦʚʘʥʮʽʚ ʛʫʨʪʢʘ ʪʘ ʚʽʜ ʟʤʽʮʥʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ ʟʘʢʣʘʜʫ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʨʠʢʣʘʜʠ ʝʣʝʤʝʥʪʽʚ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ.  

ʂʨʝʘʪʠʚʥʘ ʤʘʡʩʪʝʨʥʷ. ɼʽʪʷʤ ʤʦʞʝ ʩʧʦʜʦʙʘʪʠʩʷ ʚʜʷʛʪʠ ʭʘʣʘʪʠ ʪʘ ʩʧʝʮʽʘʣʴʥʽ 

ʦʢʫʣʷʨʠ, ʘʙʠ ʟʤʘʡʩʪʨʫʚʘʪʠ ʱʦʩʴ ʜʫʞʝ ʮʽʢʘʚʝ, ʥʘʧʨʠʢʣʘʜ, ʨʦʙʦʪʘ ʘʙʦ 

ʥʝʧʝʨʝʩʽʯʥʠʡ ʘʨʪ-ʧʨʦʻʢʪ.  

ʑʦ ʤʘʻ ʙʫʪʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ? ɻʘʡʢʠ, ʙʦʣʪʠ, ʤʘʛʥʽʪʠ, ʜʚʝʨʥʽ ʧʝʪʣʽ, ʩʪʘʨʽ 

ʨʫʯʢʠ, ʟʘʤʢʠ, ʛʦʜʠʥʥʠʢʠ, ʛʫʤʦʚʽ ʩʪʨʽʯʢʠ, ʩʢʨʽʧʢʠ, ʢʣʶʯʽ, ʧʨʦʙʢʠ ʪʘ ʢʨʠʰʢʠ ʟ 

ʧʣʷʰʦʢ, ʜʨʦʪʠ, ʚʦʣʦʩʽʥʴ, ʬʦʣʴʛʘ. ʑʝ? ɾʝʨʩʪʷʥʽ ʙʘʥʢʠ, ʢʦʨʦʙʢʠ ʟ-ʧʽʜ ʩʽʨʥʠʢʽʚ, 

ʪʝʣʝʬʦʥʥʽ ʰʥʫʨʠ, ʩʪʘʨʠʡ ʤʝʪʘʣʝʚʠʡ ʧʦʩʫʜ ʪʘ ʤʽʥʽʤʫʤ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ 

ʫʩʽ ʮʽ ʜʝʪʘʣʽ ʤʽʞ ʩʦʙʦʶ ʩʢʨʽʧʣʶʚʘʪʠ. ʎʝ ʥʝ ʩʤʽʪʪʷ, ʘ ʨʝʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʛʨʠ ʪʘ 

ʥʘʚʯʘʥʥʷ. 

ʑʦ ʟ ʮʠʤ ʨʦʙʠʪʠ? ʉʪʚʦʨʝʥʥʷ ʪʚʦʨʯʠʭ ʨʦʙʽʪ ʟ ʚʪʦʨʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʧʘʧʽʨ, 

ʧʣʘʩʪʠʢ, ʩʢʣʦ). ʄʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ 3D-ʩʢʫʣʴʧʪʫʨʫ ʦʢʨʝʤʦʛʦ ʧʨʝʜʤʝʪʫ ʯʠ 

ʢʦʤʧʦʟʠʮʽʾ, ʟʤʘʡʩʪʨʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪ ʤʘʡʙʫʪʥʴʦʛʦ, ʟʨʦʙʠʪʠ ʫʥʽʢʘʣʴʥʦʛʦ ʨʦʙʦʪʘ 

(ʩʘʤʦʩʪʽʡʥʘ ʯʠ ʧʘʨʥʘ ʨʦʙʦʪʘ). ʗʢ ʚʘʨʽʘʥʪ ʪʚʦʨʯʦʛʦ ʧʨʦʻʢʪʫ: ʢʦʞʝʥ ʫʯʝʥʴ 

ʩʪʚʦʨʠʪʴ ʨʦʙʦʪʘ, ʤʽʥʽʘʪʶʨʥʫ ʢʦʧʽʶ ʩʝʙʝ. 

ɺʘʨʽʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ ʦʙʤʝʞʫʶʪʴʩʷ ʣʠʰʝ 

ʬʘʥʪʘʟʽʻʶ ʪʘ ʦʩʥʘʱʝʥʥʷʤ. ɻʦʣʦʚʥʝ, ʧʦʪʨʽʙʥʦ ʩʪʝʞʠʪʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʘʚʠʣ 

ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, ʘʙʠ ʜʽʪʠ ʥʝ ʛʨʘʣʠʩʷ ʛʦʩʪʨʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʪʘ ʥʝ ʩʚʘʨʠʣʠʩʴ ʟʘ 
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ʜʝʪʘʣʽ. ʗʢʽʩʥʦ ʦʨʛʘʥʽʟʫʡʪʝ ʧʨʦʩʪʽʨ ʜʣʷ ʽʥʞʝʥʝʨʥʦʾ ʪʚʦʨʯʦʩʪʽ (ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ 

ʦʢʨʝʤʽ ʩʝʛʤʝʥʪʦʚʘʥʽ ʢʦʨʦʙʢʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ). 

ʂʘʙʽʥʝʪ ʚʠʥʘʭʽʜʥʠʢʘ. ʅʘʤ ʜʫʞʝ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʫʥʽʢʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ 

ʤʘʡʙʫʪʥʽʭ ʚʦʣʦʜʘʨʽʚ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ. ʅʝ ʚʩʽ ʚʠʥʘʭʦʜʠʪʠ ʙʘʯʠʣʠ ʩʚʽʪ 

ʚʠʢʣʶʯʥʦ ʫ ʣʘʙʦʨʘʪʦʨʽʷʭ. ʋ ʥʘʫʢʦʚʮʽʚ ʤʘʻ ʙʫʪʠ ʩʚʽʡ ʢʘʙʽʥʝʪ ʜʣʷ ʪʦʛʦ, ʘʙʠ 

ʧʦʩʠʜʽʪʠ ʪʘ ʨʦʟʧʠʩʘʪʠ ʢʦʥʮʝʧʮʽʶ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʥʘʭʦʜʫ, ʩʢʣʘʩʪʠ ʧʣʘʥ ʨʦʙʦʪʠ ʯʠ 

ʧʨʦʩʪʦ ʟʨʦʙʠʪʠ ʟʘʧʠʩʠ ʚ ʱʦʜʝʥʥʠʢʫ. 

ʑʦ ʤʘʻ ʙʫʪʠ ʚ ʢʘʙʽʥʝʪʽ ʚʠʥʘʭʽʜʥʠʢʘ? ʈʽʟʥʦʪʠʧʥʠʡ ʧʘʧʽʨ (ʨʽʟʥʦʾ ʮʫʧʢʦʩʪʽ, 

ʢʦʣʴʦʨʫ, ʨʦʟʤʽʨʫ), ʢʦʣʴʦʨʦʚʽ ʦʣʽʚʮʽ, ʬʣʦʤʘʩʪʝʨʠ ʪʘ ʨʫʯʢʠ, ʩʪʽʣ ʯʠ ʜʦʰʢʠ ʜʣʷ 

ʧʠʩʴʤʘ, ʟʨʫʯʥʝ ʤʽʩʮʝ ʜʣʷ ʩʠʜʽʥʥʷ, ʢʥʠʛʠ ʟ ʽʥʩʪʨʫʢʮʽʷʤʠ ʯʠ ʨʦʟʜʨʫʢʽʚʢʠ ʟʽ 

ʩʭʝʤʘʤʠ, ʽʣʶʩʪʨʘʮʽʷʤʠ ʚʠʥʘʭʦʜʽʚ, ʥʘʧʨʠʢʣʘʜ, ʃʝʦʥʘʨʜʦ ɼʘ ɺʽʥʯʽ. ʄʦʞʝʪʝ 

ʚʽʜʦʢʨʝʤʠʪʠ ʮʝʡ ʧʨʦʩʪʽʨ ʟʘʚʽʩʦʶ, ʘʙʠ ʚʠʥʘʭʽʜʥʠʢʫ ʥʽʭʪʦ ʥʝ ʟʘʚʘʞʘʚ. 

ʑʦ ʟ ʮʠʤ ʨʦʙʠʪʠ? ʄʦʞʣʠʚʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʭʦʚʘʥʮʷʤ ʦʧʠʩʘʪʠ 

ʢʦʥʮʝʧʮʽʶ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʥʘʭʦʜʫ, ʥʘʧʠʩʘʪʠ ʣʠʩʪʘ ʚʠʥʘʭʽʜʥʠʢʫ, ʨʦʟʧʦʚʽʩʪʠ 

ʽʩʪʦʨʽʶ ʚʠʥʘʭʦʜʫ, ʩʢʣʘʩʪʠ ʧʣʘʥ ʨʦʙʦʪʠ ʥʘʜ ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʦʻʢʪʫ. 

ɺʝʩʴ ʛʫʨʪʦʢ ʥʝ ʤʘʻ ʧʨʘʮʶʚʘʪʠ ʫ ʮʽʡ ʣʘʙʦʨʘʪʦʨʽʾ. ɸʣʝ ʜʦʟʚʦʣʴʪʝ ʜʽʪʷʤ ʯʘʩ 

ʚʽʜ ʯʘʩʫ ʫʩʘʤʽʪʥʶʚʘʪʠʩʴ, ʘʙʠ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʫʤʘʪʠ ʜʝʪʘʣʽ ʤʘʡʙʫʪʥʴʦʾ 

ʨʦʙʦʪʠ. ɺʣʘʩʥʝ, ʢʘʙʽʥʝʪ ʚʠʥʘʭʽʜʥʠʢʘ ʤʦʞʝ ʧʦʻʜʥʫʚʘʪʠʩʷ ʟ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ 

ʢʫʪʦʯʢʦʤ. 

ɹʫʜʽʚʝʣʴʥʘ ʩʪʘʥʮʽʷ. ʅʘʰʽ ʛʫʨʪʢʽʚʮʽ ʟʤʦʞʫʪʴ ʦʩʚʦʾʪʠ ʤʽʥʽʤʘʣʴʥʽ ʽʥʞʝʥʝʨʥʽ 

ʥʘʚʠʯʢʠ, ʘʙʠ ʜʣʷ ʥʠʭ ʚʽʜʢʨʠʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʱʦʩʴ ʥʦʚʝ ʪʘ ʧʨʝʢʨʘʩʥʝ. 

ʑʦ ʤʘʻ ʙʫʪʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ? ʎʝʛʣʠʥʢʠ Lego, ʜʝʨʝʚôʷʥʽ ʢʫʙʠʢʠ ʪʘ ʙʣʦʢʠ, 

ʤʝʪʘʣʝʚʠʡ ʢʦʥʩʪʨʫʢʪʦʨ, ʤʘʛʥʽʪʠ, ʢʦʨʦʙʢʠ ʟ-ʧʽʜ ʩʽʨʥʠʢʽʚ. ɿʘʛʘʣʦʤ, ʫʩʝ, ʱʦ ʤʦʞʝ 

ʩʪʘʪʠ ʙʫʜʽʚʝʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʯʠ ʜʝʢʦʨʦʤ. 

ʑʦ ʟ ʮʠʤ ʨʦʙʠʪʠ? ʄʦʞʣʠʚʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʭʦʚʘʥʮʷʤ ʧʦʙʫʜʫʚʘʪʠ 

ʥʘʡʚʠʱʫ ʙʘʰʪʫ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʤʽʥʽʤʫʤ ʜʝʪʘʣʝʡ, ʩʪʚʦʨʠʪʠ ʙʫʜʠʥʦʯʦʢ ʩʚʦʻʾ ʤʨʽʾ 

ʘʙʦ ʤʽʥʽʘʪʶʨʫ ʢʚʘʨʪʠʨʠ. ʄʦʞʣʠʚʦ ʧʦʙʫʜʫʚʘʪʠ ʤʽʩʪ, ʧʦ ʷʢʦʤʫ ʟʤʦʞʫʪʴ ʧʨʦʾʭʘʪʠ 

ʽʛʨʘʰʢʦʚʽ ʤʘʰʠʥʢʠ. 
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ʃʘʙʦʨʘʪʦʨʽʷ ʝʢʦʽʥʞʝʥʝʨʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʮʽʡ ʣʘʙʦʨʘʪʦʨʽʾ - ʮʝ ʯʫʜʦʚʠʡ 

ʩʧʦʩʽʙ ʙʽʣʴʰʝ ʨʦʟʧʦʚʽʩʪʠ ʜʽʪʷʤ ʧʨʦ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, ʘʜʞʝ ʚʦʥʠ ʥʘʚʯʘʪʠʤʫʪʴʩʷ 

ʛʨʘʶʯʠʩʴ. 

ʑʦ ʤʘʻ ʙʫʪʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ? ʎʝʛʣʠʥʢʠ, ʤʦʨʩʴʢʽ ʢʘʤʽʥʮʽ, ʤʫʰʣʽ, ʧʘʣʠʯʢʠ ʟ 

ʜʝʨʝʚ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ, ʩʦʩʥʦʚʽ ʪʘ ʷʣʠʥʢʦʚʽ ʰʠʰʢʠ, ʞʦʣʫʜʽ, ʣʠʩʪʦʯʢʠ ʪʘ ʢʚʽʪʠ ʟ 

ʛʝʨʙʘʨʽʶ, ʥʘʩʽʥʥʷ, ʤʦʭ, ʢʦʨʘ, ʢʘʰʪʘʥʠ ï ʚʩʝ, ʱʦ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʩʫʯʘʩʥʦʤʫ ʧʘʨʢʫ 

ʯʠ ʧʦ ʜʦʨʦʟʽ ʜʦ ʛʫʨʪʢʘ (ʫ ʨʦʟʫʤʥʠʭ ʤʝʞʘʭ). 

ʑʦ ʟ ʮʠʤ ʨʦʙʠʪʠ? ɭ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʤʽʥʽʘʪʶʨʥʫ ʤʦʜʝʣʴ ʨʽʟʥʠʭ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ ʧʣʘʥʝʪʠ (ʯʠ ʩʘʤʠʭ ʧʣʘʥʝʪ!), ʟʨʦʙʠʪʠ ʘʧʣʽʢʘʮʽʶ (ʨʘʟʦʤ ʟ ʪʠʤ 

ʚʠʚʯʘʶʯʠ ʟʘʢʦʥʠ ʩʠʤʝʪʨʽʾ ʯʠ ʭʘʦʩʫ), ʟʤʘʡʩʪʨʫʚʘʪʠ ʤʽʥʽʘʪʶʨʥʠʡ ʩʘʜʦʢ (ʝʣʝʤʝʥʪʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ). ɿ ʪʘʢʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʛʫʨʪʢʽʚʮʽ ʧʨʘʮʶʚʘʣʠ ʡ ʨʘʥʽʰʝ, 

ʘʣʝ ʪʘʢʘ ʨʦʙʦʪʘ ʥʝ ʚʪʨʘʯʘʻ ʘʢʪʫʘʣʴʥʦʩʪʽ, ʧʨʦʪʝ, ʾʾ ʤʦʞʥʘ ʦʩʫʯʘʩʥʠʪʠ ʽ ʟʥʘʡʪʠ 

ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʝ ʪʘʢʦʾ ʣʘʙʦʨʘʪʦʨʽʾ. 

ʃʘʙʦʨʘʪʦʨʽʷ ʜʣʷ ʽʥʪʨʦʚʝʨʪʽʚ. ɸ ʷʢʱʦ ʧʨʦʩʪʽʰʝ, ʮʝ ʤʽʩʮʝ, ʜʝ ʜʽʪʠ ʟʤʦʞʫʪʴ 

ʚʽʜʧʦʯʠʪʠ ʪʘ ʟʽʙʨʘʪʠʩʷ ʟ ʜʫʤʢʘʤʠ.  

ʗʢʠʤ ʯʠʥʦʤ ʮʝ ʧʦʚôʷʟʘʥʦ ʟʽ STREɸM? ʅʘʫʢʘ ʤʘʣʦ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʩʪʽʡʥʠʤ 

ʭʘʦʩʦʤ (ʧʨʠʛʘʜʘʡʪʝ ʪʦʡ ʙʨʦʫʥʽʚʩʴʢʠʡ ʨʫʭ ʜʽʪʝʡ ʫ ʢʘʙʽʥʝʪʽ ʧʽʜ ʯʘʩ ʧʝʨʝʨʚʠ). ʊʘʢʘ 

ʣʘʙʦʨʘʪʦʨʽʷ ʜʦʟʚʦʣʠʪʴ ʜʠʪʠʥʽ ʚʽʜʥʦʚʠʪʠ ʩʠʣʠ ʪʘ ʥʘʣʘʰʪʫʚʘʪʠʩʷ ʥʘ ʨʦʙʦʪʫ. 

ʑʦ ʤʘʻ ʙʫʪʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ? ʅʘʚʫʰʥʠʢʠ, ʩʪʨʝʩ-ʢʫʣʴʢʠ, ʤʽʰʝʯʢʠ ʟ 

ʟʝʨʥʷʪʢʘʤʠ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʙʠʨʘʪʠ ʫ ʨʫʢʘʭ, ʩʠʣʽʢʦʥʦʚʽ ʯʠ ʛʫʤʦʚʽ ʩʪʨʽʯʢʠ, ʷʢʽ 

ʨʦʟʪʷʛʫʚʘʪʠʤʫʪʴʩʷ, ʧʣʘʩʪʠʣʽʥ, ʢʫʙʠʢ ʈʫʙʽʢʘ, ʘʥʪʠʩʪʨʝʩ-ʨʦʟʤʘʣʴʦʚʢʠ ʪʦʱʦ. 

ʑʦ ʟ ʮʠʤ ʨʦʙʠʪʠ? ɿʘʧʨʦʧʦʥʫʡʪʝ ʜʠʪʠʥʽ ʚʜʷʛʥʫʪʠ ʥʘʚʫʰʥʠʢʠ ʪʘ ʧʦʩʣʫʭʘʪʠ 

ʩʧʦʢʽʡʥʫ ʤʫʟʠʢʫ. ʅʘʜʘʡʪʝ ʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʚʘʥʮʷʤ ʚʠʙʨʘʪʠ ʜʣʷ ʛʨʠ ʽʛʨʘʰʢʠ, ʷʢʽ 

ʾʭ ʟʘʩʧʦʢʦʶʪʴ. ɼʦʟʚʦʣʴʪʝ ʥʘ ʧʝʨʝʨʚʽ ʜʽʪʷʤ ʦʬʦʨʤʠʪʠ ʨʦʟʤʘʣʴʦʚʢʫ.  

ʃʘʙʦʨʘʪʦʨʽʷ ʭʫʜʦʞʥʠʢʘ. ɿʘʧʠʪʘʡʪʝ ʫ ʜʠʪʠʥʠ, ʯʠ ʣʶʙʠʪʴ ʚʦʥʘ ʤʘʣʶʚʘʪʠ. 

ɯ ʚʘʩ ʤʦʞʝ çʟʙʠʪʠ ʟ ʥʽʛè ʾʭ ʛʦʣʦʩʥʠʤ çʊɸʂè. ʉʪʚʦʨʽʪʴ ʜʣʷ ʚʠʭʦʚʘʥʮʽʚ 

ʧʨʦʩʪʽʨ ʜʣʷ ʧʦʻʜʥʘʥʥʷ ʥʘʫʢʠ ʪʘ ʤʠʩʪʝʮʪʚʘ. 

ʑʦ ʤʘʻ ʙʫʪʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ? ʈʽʟʥʽ ʚʠʜʠ ʬʘʨʙʠ, ʤʘʨʢʝʨʠ ʪʘ ʬʣʦʤʘʩʪʝʨʠ, 

ʧʘʧʽʨ, ʥʦʞʠʮʽ, ʢʣʝʡ, ʥʠʪʢʠ, ʢʘʨʪʦʥ, ʤʦʞʣʠʚʦ, ʙʘʣʦʥʯʠʢʠ ʟ ʬʘʨʙʦʶ, ˇʫʜʟʠʢʠ, 

ʧʣʘʩʪʠʣʽʥ, ʛʣʠʥʘ, ʚʘʪʥʽ ʜʠʩʢʠ ʪʦʱʦ. 
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ʑʦ ʟ ʮʠʤ ʨʦʙʠʪʠ? ʆʟʥʘʡʦʤʪʝ ʜʽʪʝʡ ʟ ʙʽʦʛʨʘʬʽʻʶ ʷʢʦʛʦʩʴ ʚʯʝʥʦʛʦ ʪʘ 

ʭʫʜʦʞʥʠʢʘ (ʥʘʧʨʠʢʣʘʜ, ɼʘ ɺʽʥʯʽ) ʪʘ ʩʧʨʦʙʫʡʪʝ ʟ ʥʠʤʠ ʩʪʚʦʨʠʪʠ ʰʝʜʝʚʨ ʫ ʡʦʛʦ 

ʩʪʠʣʽ. ʄʦʞʣʠʚʦ ʨʘʟʦʤ ʟ ʚʠʭʦʚʘʥʮʷʤʠ ʟʨʦʙʽʪʴ ʣʝʧʙʫʢ ʥʘ ʙʫʜʴ-ʷʢʫ ʪʝʤʫ. 

ɿʘʧʨʦʧʦʥʫʡʪʝ ʛʫʨʪʢʽʚʮʷʤ ʟʨʦʙʠʪʠ ʤʘʩʢʫ ʧʘʧôʻ-ʤʘʰʝ. 

ʄʠ ʨʦʟʫʤʽʻʤʦ, ʱʦ ʮʝʡ ʩʧʠʩʦʢ ʥʝʩʢʽʥʯʝʥʥʠʡ. ʈʘʜʫʻ ʪʝ, ʱʦ ʜʽʪʠ ʪʷʛʥʫʪʴʩʷ ʜʦ 

ʤʠʩʪʝʮʪʚʘ ʪʘ ʥʘʫʢʠ, ʛʦʣʦʚʥʝ, ʧʦʢʘʟʘʪʠ ʮʽ ʜʚʘ ʥʘʧʨʷʤʠ ʟ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʢʫʨʩʫ, ʘʙʠ 

ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʮʷ ʧʨʠʩʪʨʘʩʪʴ ʥʝ ʟʛʘʩʣʘ. 

ʅʘ ʚʘʰ ʨʦʟʩʫʜ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʝʣʝʤʝʥʪʽʚ STREAM-

ʣʘʙʦʨʘʪʦʨʽʾ, ʷʢʫ ʤʦʞʥʘ ʦʙʣʘʰʪʫʚʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʽʪʴ ʫ ʥʘʡʤʝʥʰʦʤʫ 

ʢʘʙʽʥʝʪʽ. ʎʝ ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʯʫʜʦʚʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʘʡʙʫʪʥʽʭ 

ʛʨʘʥʜʽʦʟʥʠʭ STREAM-ʧʨʦʻʢʪʽʚ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʴ ʫ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ. 

ɼʣʷ ʚʠʭʦʚʘʥʮʽʚ 4-5 ʨʦʢʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʜʝʥʥʷ ʦʜʥʦʛʦ-ʜʚʦʭ ʜʦʩʣʽʜʽʚ 

ʪʨʠʚʘʣʽʩʪʶ ʜʦ 15-20 ʭʚʠʣʠʥ. ɼʣʷ ʚʠʭʦʚʘʥʮʽʚ 5-6 ʨʦʢʽʚ - ʧʨʦʚʝʜʝʥʥʷ ʜʚʦʭ-ʪʨʴʦʭ 

ʜʦʩʣʽʜʽʚ ʪʨʠʚʘʣʽʩʪʶ ʜʦ 25-ʪʠ ʭʚʠʣʠʥ. ʈʦʙʦʪʫ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʥʝʚʝʣʠʯʢʠʤʠ 

ʧʽʜʛʨʫʧʘʤʠ ʜʦ 8 ʜʽʪʝʡ. 

ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʭʦʯʫ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʧʠʪʘʥʥʽ ʦʪʨʠʤʘʥʥʽ ʚʠʭʦʚʘʥʮʘʤʠ 

ʜʦʩʚʽʜʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʫ ʥʘʧʨʷʤʢʫ ʚʠʥʘʭʽʜʥʠʮʪʚʘ. 

ʄʦʞʣʠʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʭʦʚʘʥʮʽʚ ʛʫʨʪʢʘ, ʥʘʧʨʠʢʣʘʜ, 

ʟʘ ʪʝʤʦʶ çʄʦʷ ʫʣʶʙʣʝʥʘ ʪʚʘʨʠʥʘè. ʅʝʥʘʚ'ʷʟʣʠʚʦ, ʚ ʘʪʤʦʩʬʝʨʽ ʜʦʚʽʨʠ, ʢʝʨʽʚʥʠʢ 

ʛʫʨʪʢʘ ʪʘ ʜʠʪʠʥʘ ʟʘ ʧʽʜʩʫʤʢʘʤʠ ʙʝʩʽʜʠ ʚʠʟʥʘʯʘʶʪʴ ʦʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʡ ʙʫʜʝ 

ʮʽʢʘʚʠʤ ʜʣʷ ʚʠʭʦʚʘʥʮʷ. ʇʝʜʘʛʦʛ ʨʘʟʦʤ ʟ ʶʥʠʤ ʜʦʩʣʽʜʥʠʢʦʤ ʜʦʙʠʨʘʶʪʴ 

ʣʽʪʝʨʘʪʫʨʫ, ʜʦʚʽʜʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʧʦ ʪʝʤʽ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʢʦʞʥʦʛʦ ʪʘʢʦʛʦ 

ʜʦʩʣʽʜʥʠʢʘ ʤʘʻ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʠʡ çʬʘʨʪʫʰʦʢè, ʫ ʢʠʰʝʥʴʢʠ ʷʢʦʛʦ ʚʢʣʘʜʘʶʪʴʩʷ 

ʤʘʪʝʨʽʘʣʠ ʟʘ ʪʘʢʠʤʠ ʛʨʫʧʘʤʠ: ʽʤ'ʷ ʜʠʪʠʥʠ; ʙʝʩʽʜʠ ʟ ʜʦʨʦʩʣʠʤʠ; ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʦʙ'ʻʢʪʦʤ; ʯʠʪʘʥʥʷ ʡ ʨʦʟʛʣʷʜʘʥʥʷ ʢʥʠʞʦʢ ʪʘ ʽʣʶʩʪʨʘʮʽʡ; ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʢʦʤʧôʶʪʝʨʘ, 

ʮʠʬʨʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʫ. 



102 
 

 

ʈʠʩ. 1 ʇʨʠʢʣʘʜ ʦʬʦʨʤʣʝʥʥʷ çʬʘʨʪʫʰʢʘè. 

ɿʘʚʜʘʥʥʷ ʢʝʨʽʚʥʠʢʘ ʛʫʨʪʢʘ - ʦʨʛʘʥʽʟʫʚʘʪʠ ʟ ʚʠʭʦʚʘʥʮʝʤ ʪʘ ʡʦʛʦ ʙʘʪʴʢʘʤʠ 

ʜʦʩʣʽʜʥʠʮʴʢʫ ʨʦʙʦʪʫ ʧʨʠʙʣʠʟʥʦ ʟʘ ʪʘʢʠʤ ʧʣʘʥʦʤ: 

- ʨʦʟʛʣʷʜʘʥʥʷ ʢʘʨʪʠʥʦʢ, ʽʣʶʩʪʨʘʮʽʡ, ʚʠʨʽʟʦʢ ʽʟ ʞʫʨʥʘʣʽʚ, ʥʘʫʢʦʚʠʭ 

ʝʥʮʠʢʣʦʧʝʜʽʡ, ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ; 

- ʜʠʜʘʢʪʠʯʥʽ ʽʛʨʠ; 

- ʯʠʪʘʥʥʷ ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ, ʾʭ ʧʝʨʝʢʘʟʫʚʘʥʥʷ; 

- ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ; 

- ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʽʟ ʛʨʘʤʦʪʠ ʡ ʤʘʪʝʤʘʪʠʢʠ ʟ ʦʧʦʨʦʶ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʦʙ'ʻʢʪ (ʟʚʫʢʦʚʠʡ ʘʥʘʣʽʟ ʩʣʦʚʘ, ʧʦʜʽʣ ʥʘ ʩʢʣʘʜʠ, ʩʢʣʘʜʘʥʥʷ ʨʝʯʝʥʴ, 

ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʽ ʪ. ʽʥ.); 

- ʚʠʛʘʜʫʚʘʥʥʷ ʢʘʟʦʢ; 

- ʝʢʩʢʫʨʩʽʷ ʜʦ ʟʦʦʧʘʨʢʫ (ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ); 

- ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʟ ʦʙ'ʻʢʪʦʤ; 

- ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʦʙ'ʻʢʪʦʤ; 

- ʨʦʙʦʪʠ ʟ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ: ʤʘʣʶʥʢʠ, ʘʧʣʽʢʘʮʽʾ, ʚʠʨʦʙʠ ʟ 

ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʬʘʨʙʫʚʘʥʥʷ; 

- ʦʬʦʨʤʣʝʥʥʷ ʩʪʽʥʛʘʟʝʪ, ʬʦʪʦʚʠʩʪʘʚʦʢ. 

ʇʦʩʪʫʧʦʚʦ ʜʦʩʣʽʜʥʠʢʘ ʟʥʘʡʦʤʣʷʪʴ ʽʟ ʙʣʦʢ-ʩʭʝʤʦʶ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʡʦʤʫ 

ʛʦʪʫʚʘʪʠʩʷ ʜʦ ʜʦʧʦʚʽʜʽ ʪʘ ʨʦʟʚʠʚʘʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʚʠʭʦʚʘʥʮʷ. 
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ʇʨʠʢʣʘʜ ʧʠʪʘʥʴ ɹʣʦʢ-ʩʭʝʤʠ: 

V ʏʦʤʫ ʪʠ ʦʙʨʘʚ ʮʝʡ ʦʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ? 

V ʗʢʠʡ ʚʠʛʣʷʜ ʤʘʻ ʪʚʽʡ ʦʙ'ʻʢʪ? 

V ʗʢʽ ʫʤʦʚʠ ʞʠʪʪʷ ʧʦʪʨʽʙʥʽ ʪʚʦʻʤʫ ʦʙ'ʻʢʪʦʚʽ? 

V ʅʘʟʚʠ çʨʦʜʠʯʽʚè ʦʙ'ʻʢʪʘ. 

V ʗʢʠʡ ʜʦʩʣʽʜ ʪʠ ʭʦʯʝʰ ʧʦʢʘʟʘʪʠ? 

V ʗʢʘ ʢʦʨʠʩʪʴ ʚʽʜ ʪʚʦʛʦ ʦʙ'ʻʢʪʘ ʥʘ ɿʝʤʣʽ? 

ʎ̔  ʩʭʝʤʘʪʠʯʥʽ ʟʘʧʠʪʘʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʦ ʜʦʧʦʚʥʶʶʪʴʩʷ ʥʘʚʽʜʥʠʤʠ, ʧʦʢʘʟʦʤ 

ʽʣʶʩʪʨʘʮʽʡ, ʥʘʛʘʜʫʚʘʥʥʷʤ,  ʧʽʜʩʢʘʟʫʚʘʥʥʷʤ ̔  ʟʘʦʭʦʯʝʥʥʷʤ.  

ʇʽʜʩʫʤʢʦʤ ʪʘʢʦʾ ʢʨʦʧʽʪʣʠʚʦʾ ʨʦʙʦʪʠ ʻ ʧʽʜʛʦʪʦʚʢʘ ʤʽʥʽ-ʜʦʧʦʚʽʜʝʡ 

ʚʠʭʦʚʘʥʮʽʚ, ʧʨʝʟʝʥʪʘʮʽʷ ʷʢʠʭ ʧʨʠʩʚʷʯʝʥʘ ʜʦ ɼʥʷ ʚʠʥʘʭʽʜʥʠʢʘ ʚ ʛʫʨʪʢʫ. 

ʆʩʥʦʚʥʽ ʮʽʣʽ ʤʽʥʽ-ʜʦʧʦʚʽʜʝʡ: 

ʘ) ʨʦʟʚʠʚʘʪʠ ʫ ʜʽʪʝʡ ʫʤʽʥʥʷ ʚʝʩʪʠ ʨʦʟʧʦʚʽʜʴ ʧʨʦ ʦʙ'ʻʢʪ ʟ ʦʧʦʨʦʶ ʥʘ 

ʩʭʝʤʫ, ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʰʠʨʝʥʠʤʠ ʨʝʯʝʥʥʷʤʠ; 

ʙ) ʥʘʚʯʠʪʠ ʛʫʨʪʢʽʚʮʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʨʦʟʧʦʚʽʜʽ ʽʣʶʩʪʨʘʪʠʚʥʠʡ 

ʽ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʠ, ʚʠʢʦʥʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ 

ʫ ʰʚʠʜʢʦʤʫ ʽ ʻʜʠʥʦʤʫ ʪʝʤʧʽ, ʟʘʣʫʯʘʪʠ ʙʘʪʴʢʽʚ ʜʦ ʩʧʽʚʧʨʘʮʽ ʡ ʜʦʧʦʤʦʛʠ ʩʚʦʾʡ 

ʜʠʪʠʥʽ, ʥʘʚʯʠʪʠ ʫʚʘʞʥʦ ʩʣʫʭʘʪʠ ʜʦʧʦʚʽʜʘʯʘ;  

ʚ) ʩʣʦʚʥʠʢʦʚʘ ʨʦʙʦʪʘ: ʚʯʠʪʠ ʚʠʭʦʚʘʥʮʽʚ ʜʦʧʦʚʥʶʚʘʪʠ ʧʦʯʫʪʫ 

ʨʦʟʧʦʚʽʜʴ, ʩʢʣʘʜʘʪʠ ʨʝʯʝʥʥʷ ʟ ʟʘʜʘʥʠʤ ʩʣʦʚʦʤ, ʬʦʨʤʫʣʶʚʘʪʠ (ʚʠʛʘʜʫʚʘʪʠ) ʩʣʦʚʘ-

ʧʦʙʘʞʘʥʥʷ ʥʘʩʪʫʧʥʦʤʫ ʜʦʧʦʚʽʜʘʯʝʚʽ (çʙʘʞʘʶ ʫʩʧʽʭʫè, çʱʘʩʪʠ ʪʦʙʽè ʪʦʱʦ); 

ʛ) ʚʠʭʦʚʫʚʘʪʠ ʚʟʘʻʤʦʧʦʚʘʛʫ ʩʝʨʝʜ ʛʫʨʪʢʽʚʮʽʚ.  

ɼʝʥʴ ʚʠʥʘʭʽʜʥʠʢʘ ʫ STREAM-ʣʘʙʦʨʘʪʦʨʽʾ ʜʦʰʢʽʣʴʥʠʢʘ. 

ʇʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʪʝʤʘʪʠʯʥʦʛʦ ʜʥʷ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʛʫʨʪʢʘ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʦʩʥʦʚ ʚʠʥʘʭʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʜʽʪʝʡ, ʘʢʮʝʥʪʫʻ ʚʘʞʣʠʚʽʩʪʴ 

ʜʘʥʦʛʦ ʚʠʜʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ.  

ʎʴʦʛʦ ʜʥʷ ʧʨʘʮʶʶʪʴ ʽ ʜʦʨʦʩʣʽ, ʡ ʜʽʪʠ. ʉʪʘʚʣʷʪʴʩʷ çʚʘʞʢʽè, ʘʣʝ ʮʽʢʘʚʽ 

ʟʘʧʠʪʘʥʥʷ: çʗʢ ʧʦʣʽʧʰʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʥʘʩʪʽʣʴʥʦʾ ʣʘʤʧʠ, ʭʦʣʦʜʠʣʴʥʠʢʘ, ʛʘʟʦʚʦʾ 

ʧʣʠʪʠ?è, çʏʠ ʨʦʟʤʦʚʣʷʻ ʯʘʡʥʠʢ? ʗʢʱʦ ʪʘʢ, ʪʦ ʷʢ?è, çʏʠ ʧʣʘʚʘʻ ʚʘʥʪʘʞʽʚʢʘ? 

ʗʢʱʦ ʥʽ, ʪʦ ʷʢ ʮʴʦʛʦ ʜʦʤʦʛʪʠʩʷ?è. ɼʽʪʠ ʩʘʤʽ ʚʠʛʘʜʫʶʪʴ ʟʘʚʜʘʥʥʷ ʦʜʥʝ ʦʜʥʦʤʫ.  
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ɿʘʣʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʮʽʣʴʥʫ ʚʠʩʪʘʚʢʫ çʚʠʥʘʭʦʜʽʚè: ʽʛʨʘʰʢʠ-ʩʘʤʦʨʦʙʢʠ, 

ʩʧʽʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʠʥʢʽʚ, ʤʦʩʪʽʚ, ʪʨʘʥʩʧʦʨʪʫ. ʋ ʮʠʭ ʨʦʙʦʪʘʭ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʙʘʪʴʢʠ. 

ʆʨʽʻʥʪʦʚʥʠʡ ʩʧʠʩʦʢ ʦʙʣʘʜʥʘʥʥʷ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʫ ʚʢʣʶʯʘʻ: 

- ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʢʦʞʥʦʛʦ ʜʦʧʦʚʽʜʘʯʘ; 

- ʧʦʨʪʨʝʪʥʘ ʚʠʩʪʘʚʢʘ ʜʦʩʣʽʜʥʠʢʽʚ; 

- ʤʘʛʥʽʪʥʘ ʜʦʰʢʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʢʘʨʪʦʢ-ʩʭʝʤ ʪʘ ʽʣʶʩʪʨʘʮʽʡ; 

- ʢʦʤʧ'ʶʪʝʨ ʪʘ ʧʨʦʝʢʪʦʨ; 

- ʪʨʠʙʫʥʘ ʜʦʧʦʚʽʜʘʯʘ (ʟ ʽʤʝʥʘʤʠ ʜʦʧʦʚʽʜʘʯʽʚ ʥʘ ʪʘʙʣʠʯʢʘʭ); 

- ʬʦʨʤʘ ʦʜʷʛʫ: ʤʘʥʪʽʷ, ʰʘʧʦʯʢʘ; 

- ʩʪʽʣ çʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠè (ʧʘʧʢʠ ʜʦʩʣʽʜʥʠʢʽʚ ʽʟ ʥʘʙʦʨʦʤ ʤʘʪʝʨʽʘʣʽʚ); 

- çʬʘʨʪʫʰʢʠè ʜʦʩʣʽʜʥʠʢʽʚ; 

- ʟʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ; 

- ʩʪʽʣ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ; 

- ʚʠʩʪʘʚʢʠ ʤʘʣʶʥʢʽʚ, ʬʦʪʦʛʨʘʬʽʡ, ʩʪʽʥʛʘʟʝʪ (ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʢʦʞʥʦʾ 

ʜʠʪʠʥʠ); 

- ʤʝʜʘʣʽ, ʜʠʧʣʦʤʠ, ʧʦʜʘʨʫʥʢʠ; 

- ʩʶʨʧʨʠʟʠ, ʯʘʩʪʫʚʘʥʥʷ. 

ʗʢ ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʤʦ ʜʦʧʦʚʽʜʴ. ʊʝʤʘ ʜʦʧʦʚʽʜʽ: çʉʦʩʥʘè. 

ɼʠʜʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ: ʩʪʽʥʛʘʟʝʪʘ çʉʦʩʥʘè, ʩʦʩʥʦʚʘ ʛʽʣʢʘ, ʩʦʩʥʦʚʽ ʰʠʰʢʠ 

ʪʘ ʙʨʫʥʴʢʠ, ʤʠʣʦ çʍʚʦʡʥʝè, ʟʫʙʥʘ ʧʘʩʪʘ çʃʽʩʦʚʠʡ ʙʘʣʴʟʘʤè, ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ 

ʽʟ ʩʦʩʥʠ, ʢʥʠʞʢʘ çʇʨʠʨʦʜʘ ʦʯʠʤʘ ʭʫʜʦʞʥʠʢʘè, ʨʝʧʨʦʜʫʢʮʽʾ ʭʫʜʦʞʥʠʢʽʚ, 

ʙʫʨʰʪʠʥʦʚʝ ʥʘʤʠʩʪʦ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʧʦʚʽʜʽ ʜʠʪʠʥʽ ʚʨʫʯʘʻʪʴʩʷ ʩʠʤʚʦʣ ʤʫʜʨʽʩʪʽ -  

çʂʨʠʰʪʘʣʝʚʘ ʩʦʚʘè, ʷʢʠʡ ʥʘʜʘʻ ʧʨʘʚʦ ʜʦʧʦʚʽʜʽ. 

ʆʨʽʻʥʪʦʚʥʠʡ ʧʣʘʥ ʤʽʥʽ-ʜʦʧʦʚʽʜʽ: 

1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʢʦʤ ʩʚʦʛʦ ʚʠʙʦʨʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʫ. 

2. ʆʧʠʩ ʦʙʨʘʥʦʛʦ ʦʙ'ʻʢʪʫ. 

3. ɼʦʩʣʽʜ: ʚʽʜʛʘʜʘʡ ʥʘ ʟʘʧʘʭ ʩʦʩʥʦʚʽ ʙʨʫʥʴʢʠ. 

4. ʇʦʢʘʟ ʽʣʶʩʪʨʘʮʽʾ çʂʦʨʘʙʝʣʴʥʽ ʩʦʩʥʠè. 
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5. ʇʦʢʘʟ ʥʘ ʽʣʶʩʪʨʘʮʽʷʭ ʩʪʘʨʦʜʘʚʥʽʭ ʢʦʨʘʙʣʽʚ. 

6. ʈʦʟʧʦʚʽʜʴ ʧʨʦ ʮʽʣʶʱʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʨʰʪʠʥʫ. 

7. ɼʝʤʦʥʩʪʨʘʮʽʷ ʙʫʨʰʪʠʥʦʚʦʛʦ ʥʘʤʠʩʪʘ ð ʤʦʜʝʣʴ ʟʨʦʙʣʝʥʘ ʜʠʪʠʥʦʶ. 

8. ʈʦʟʧʦʚʽʜʴ ʽ ʧʦʢʘʟ ʢʝʜʨʦʚʦʾ ʰʠʰʢʠ. 

9. ɼʦʩʣʽʜ: ʚʠʟʥʘʯʝʥʥʷ ʚʽʢʫ ʜʝʨʝʚʘ ʟʘ ʟʨʽʟʘʤʠ (ʨʦʙʦʪʘ ʟ ʨʦʟʜʘʚʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ð ʢʘʨʪʢʘʤʠ-ʧʝʥʴʢʘʤʠ). 

ʦʜʘʨʫʥʢʠ ʜʽʪʷʤ ʚʽʜ ʜʦʧʦʚʽʜʘʯʘ ð ʢʝʜʨʦʚʽ ʰʠʰʢʠ. 

ʇʝʨʝʜʘʯʘ çʂʨʠʰʪʘʣʝʚʦʾ ʩʦʚʠè ʽ ʩʚʦʛʦ ʧʦʙʘʞʘʥʥʷ ʥʘʩʪʫʧʥʦʤʫ ʜʦʧʦʚʽʜʘʯʝʚʽ. 

ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʧʨʝʟʝʥʪʘʮʽʡ ʤʽʥʽ-ʜʦʧʦʚʽʜʝʡ ʦʛʦʣʦʰʫʻʪʴʩʷ ʪʝʤʘ ʥʘʩʪʫʧʥʦʛʦ 

ʧʨʦʻʢʪʫ, ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʛʦʨʦʜʞʝʥʥʷ ʫʯʘʩʥʠʢʽʚ ʥʘʫʢʦʚʦʛʦ ʩʚʷʪʘ, ʦʨʛʘʥʽʟʦʚʫʶʪʴʩʷ 

ʨʦʟʚʘʛʠ ʜʣʷ ʛʫʨʪʢʽʚʮʽʚ, ʩʦʣʦʜʢʠʡ ʩʪʽʣ. 

ɼʽʪʠ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ï ʜʦʧʠʪʣʠʚʽ ʜʦʩʣʽʜʥʠʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ, ʟʤʽʥʠʪʠ, ʨʦʟʯʣʝʥʫʚʘʪʠ ʟ 

ʤʝʪʦʶ ʧʽʟʥʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʚ'ʷʟʢʽʚ, ʢʦʪʨʽ ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʚ ʯʫʪʪʷ. ɼʦʩʣʽʜʞʝʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʟʘʭʦʧʣʶʻ ʜʽʪʝʡ 

ʙʽʣʴʰʝ, ʥʽʞ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʫʯʘʩʪʶ ʨʽʟʥʠʭ ʘʥʘʣʽʟʘʪʦʨʽʚ. ʅʘ 

ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʫ ʚʠʭʦʚʘʥʮʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ 

ʜʦʩʚʽʜʫ ʨʦʟʫʤʦʚʠʭ ʜʽʡ. 

ɿʘʚʜʷʢʠ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʶ, ʜʦʩʣʽʜʞʝʥʥʶ, ʤʠʣʫʚʘʥʥʶ ʧʨʠʨʦʜʦʶ ʫ ʜʽʪʝʡ 

ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʧʽʟʥʘʚʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʽ ʟʘʢʣʘʜʘʶʪʴʩʷ ʦʩʥʦʚʠ ʜʣʷ ʫʩʚʽʜʦʤʣʝʥʦ 

ʚʽʨʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʠ, ʬʦʨʤʫʻʪʴʩʷ ʢʫʣʴʪʫʨʘ ʽʥʞʝʥʝʨʥʦʛʦ 

ʤʠʩʣʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʨʛʘʥʽʟʘʮʽʷ STREAM 

ʧʨʝʜʤʝʪʥʦ-ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʦʰʢʽʣʴʥʠʢʽʚ ʫ ʟʘʢʣʘʜʘʭ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʫ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʣʷ 

ʚʩʝʙʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʰʠʭ ʚʠʭʦʚʘʥʮʽʚ. ʊʘʢʝ ʩʝʨʝʜʦʚʠʱʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʢʫʣʴʪʫʨʠ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʘʩʚʦʻʥʥʶ ʤʽʥʽʤʘʣʴʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʥʘʚʠʯʦʢ, 

ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʩʪʽ, ʫʷʚʠ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ 

ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ɯʥʪʝʛʨʘʮʽʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ, ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʠʩʪʝʮʪʚʘ 
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ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʥʘʩʠʯʝʥʫ ʽ ʟʘʭʦʧʣʶʶʯʫ ʦʩʚʽʪʥʶ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ 

ʜʽʪʷʤ ʛʣʠʙʰʝ ʨʦʟʫʤʽʪʠ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ ʽ ʩʚʦʻ ʤʽʩʮʝ ʚ ʥʴʦʤʫ. 
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ʇʝʨʰʽ ʩʭʦʜʠʥʢʠ ʜʦ STEɸRM-ʦʩʚʽʪʠ 

 
ʃʘʨʠʩʘ ʃɽɹɽɼɭɺɸ, ʢʝʨʽʚʥʠʢ ʛʫʨʪʢʘ  çʈʽʢ ʧʝʨʝʜ ʰʢʦʣʦʶ ʚ ʶʥʥʘʪʘʭè  ʟ ʝʣʝʤʝʥʪʘʤʠ STEɸRM-

ʦʩʚʽʪʠ ʎʝʥʪʨʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʤ. ʏʦʨʥʦʤʦʨʩʴʢ  

 

çʉʚʽʪ ʜʠʪʠʥʠ ï ʮʝ, ʥʘʩʘʤʧʝʨʝʜ, ʧʨʠʨʦʜʘè. ʉʘʤʝ ʮʽ ʩʣʦʚʘ ɺʘʩʠʣʷ 

ʉʫʭʦʤʣʠʥʩʴʢʦʛʦ ʩʪʘʣʠ ʝʧʽʛʨʘʬʦʤ ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʘʡʤʦʣʦʜʰʠʤʠ ʶʥʥʘʪʘʤʠ. 

ʗʢ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʜʠʪʠʥʠ ʪʘʢ, ʱʦʙ ʥʝ ʪʽʣʴʢʠ ʥʝ ʚʽʜʙʠʪʠ ʦʭʦʪʫ ʜʦ 

ʥʘʚʯʘʥʥʷ, ʘ, ʥʘʚʧʘʢʠ, - ʟʨʦʙʠʪʠ ʡʦʛʦ ʪʘʢʠʤ ʟʘʭʦʧʣʠʚʠʤ, ʱʦʙ ʜʽʪʠ ʙʽʛʣʠ ʥʘ 

ʟʘʥʷʪʪʷ, ʷʢ ʥʘ ʥʘʡʮʽʢʘʚʽʰʫ ʛʨʫ? 

ʇʦʯʠʥʘʪʠ ʥʘʚʯʘʥʥʷ ʚ ʧʨʠʨʦʜʽ ʥʘ ʟʘʩʘʜʘʭ ʧʨʠʥʮʠʧʽʚ STEɸRM-ʦʩʚʽʪʠ ʪʨʝʙʘ 

ʟ ʥʘʡʤʦʣʦʜʰʠʭ ï ʜʦʰʢʽʣʴʥʷʪ 4-5 ʨʦʢʽʚ. ʅʘ ʚʣʘʩʥʦʤʫ ʜʦʩʚʽʜʽ, ʢʝʨʽʚʥʠʢʘ ʛʫʨʪʢʽʚ 

ʜʦʰʢʽʣʴʥʠʢʽʚ, ʷ ʚʧʝʚʥʠʣʘʩʴ ʚ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ STEM-ʧʽʜʭʦʜʫ, ʷʢʠʡ ʟʘʢʣʘʜʘʻ 

ʧʨʠʥʮʠʧʠ ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ ʜʠʪʠʥʠ, ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʢʘʨʪʠʥʠ ʩʚʽʪʫ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʚʢʣʶʯʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ARTS-

ʜʠʩʮʠʧʣʽʥ ʻ ʢʣʶʯʦʚʠʤʠ ʚ ʜʦʰʢʽʣʴʥʦʤʫ ʚʽʮʽ, ʢʦʣʠ ʤʘʣʶʢ ʩʧʨʠʡʤʘʻ ʩʚʽʪ 

ʟʜʝʙʽʣʴʰʦʛʦ ʯʝʨʝʟ ʝʤʦʮʽʾ ʡ ʤʠʩʣʠʪʴ ʦʙʨʘʟʘʤʠ, ʙʘʨʚʘʤʠ, ʟʚʫʢʘʤʠ.  

ʏʠʤ ʤʝʥʰʠʤ ʻ ʚʽʢ ʜʠʪʠʥʠ, ʪʠʤ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʚʠʩʣʽʚ ʧʨʦ çʽʥʪʝʣʝʢʪ 

ʥʘ ʢʽʥʯʠʢʘʭ ʧʘʣʴʮʽʚè. ʉʘʤʝ ʧʨʘʢʪʠʯʥʠʡ ʘʩʧʝʢʪ STEɸRM-ʦʩʚʽʪʠ ʩʧʨʠʷʻ ʣʝʛʰʦʤʫ 

ʟʘʩʚʦʻʥʥʶ ʟʥʘʥʴ ʪʘ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʣʷ ʤʽʩʴʢʠʭ 

ʜʽʪʝʡ, ʥʘʚʽʪʴ, ʚʠʢʦʧʘʪʠ ʢʫʱʠʢ ʢʘʨʪʦʧʣʽ, ʨʦʟʜʠʚʠʪʠʩʴ ʪʘ ʧʦʪʨʠʤʘʪʠ ʚ ʨʫʢʘʭ 

ʙʫʣʴʙʦʯʢʠ ʥʘ ʢʦʨʽʥʮʷʭ ʻ ʯʠʤʦʩʴ ʜʫʞʝ ʥʝʟʚʠʯʥʠʤ ʪʘ ʮʽʢʘʚʠʤ, ʘ ʮʝ ʦʟʥʘʯʘʻ ï 

ʟʘʧʘʤôʷʪʘʻʪʴʩʷ ʥʘʜʦʚʛʦ. ʋ ʄʫʟʝʾ ʞʠʚʦʾ ʧʨʠʨʦʜʠ ʎʝʥʪʨʫ ʇʆ ʤ. ʏʦʨʥʦʤʦʨʩʴʢ ʥʘʰʽ 

ʚʠʭʦʚʘʥʮʽ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʨʦʟʫʤʽʶʪʴ, ʯʠʤ ʛʦʜʫʚʘʪʠ ʢʨʦʣʠʢʘ - ʣʠʩʪʦʤ ʢʘʧʫʩʪʠ, 

ʘ ʰʠʥʰʠʣʫ ï ʢʘʧʫʩʪʦʶ, ʥʽ ʚ ʷʢʦʤʫ ʨʘʟʽ, ʮʝ ʚʞʝ ʟʜʦʙʫʪʪʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ 

ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʪʚʘʨʠʥʘʤʠ, ʜʦʛʣʷʜʫ ʟʘ ʥʠʤʠ. ʈʦʟʜʠʚʣʷʶʯʠʩʴ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ 

ʙʫʜʦʚʫ ʢʨʠʣʘ ʤʝʪʝʣʠʢʘ, ʜʠʪʠʥʘ ʥʘʦʯʥʦ ʤʦʞʝ ʚʧʝʚʥʠʪʠʩʴ ʚ ʪʝʥʜʽʪʥʦʩʪʽ ʢʨʠʭʽʪʥʠʭ 

ʡʦʛʦ ʣʫʩʦʯʦʢ ʽ ʚʞʝ ʟ ʦʙʝʨʝʞʥʽʩʪʶ ʙʫʜʝ ʪʦʨʢʘʪʠʩʷ ʮʽʻʾ ʢʦʤʘʭʠ. ʉʘʤʝ ʥʘ ʪʘʢʠʭ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʟʘʢʣʘʜʘʶʪʴʩʷ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ 

ʜʦʰʢʽʣʴʥʷʪ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʨʦʟʫʤʽʪʠ, ʱʦ ʚʩʽ ʦʨʛʘʥʽʟʤʠ ʪʘ ʧʨʦʮʝʩʠ ʥʘ ʥʘʰʽʡ ʧʣʘʥʝʪʽ 

ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ.  
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ʍʦʯʫ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟ ʚʝʩʥʠ ʪʘ ʜʦ ʭʦʣʦʜʽʚ ʟʘʥʷʪʪʷ ʛʫʨʪʢʘ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ 

ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ ʫ ʜʚʦʨʽ ʎʝʥʪʨʫ ʚ ʬʦʨʤʘʪʽ çɿʝʣʝʥʦʛʦ ʢʣʘʩʫè. ʎʝ ʜʘʻ ʜʽʪʷʤ ʟʤʦʛʫ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʶ ʤʫʨʘʭ, ʩʦʥʝʯʦʢ, ʢʣʦʧʽʚ, ʜʞʤʝʣʽʚ, ʩʣʠʤʘʢʽʚ, 

ʾʞʘʢʽʚ ʪʘ ʧʪʘʭʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʠʨʦʜʥʽʭ ʫʤʦʚʘʭ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʥʘʰʦʛʦ ʎʝʥʪʨʫ ʟʙʫʜʦʚʘʥʦ ʜʚʘ çɻʦʪʝʣʽ ʜʣʷ ʢʦʤʘʭè, ʷʢ ʥʘʦʯʥʠʡ ʧʨʠʢʣʘʜ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢʽ ʫʤʦʚʠ, ʘ ʩʘʤʝ, ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʥʘ ʩʚʽʞʦʤʫ 

ʧʦʚʽʪʨʽ, ʜʦʟʚʦʣʷʶʪʴ ʜʦʜʘʚʘʪʠ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʥʘʞʠʚʦ ʪʘ ʝʣʝʤʝʥʪʠ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ɺʠʚʯʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʧʨʠʨʦʜʥʠʯʦʾ ʪʝʤʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʝʤʘʪʠʢʠ, ʨʦʟʢʨʠʪʪʷ ʧʦʯʘʪʢʦʚʠʭ ʽʥʞʝʥʝʨʥʠʭ ʧʦʥʷʪʴ ʪʘ ʜʦʧʦʚʥʶʻʪʴʩʷ 

ʟʘʚʜʘʥʥʷʤʠ ʥʘ ʨʦʟʢʨʠʪʪʷ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʨʦʟʚʠʪʢʫ ʫʷʚʠ ʪʘ ʬʘʥʪʘʟʽʾ 

ʚʠʭʦʚʘʥʮʽʚ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʟʘʥʷʪʴ ʛʫʨʪʢʘ ʷ ʚʠʢʦʨʠʩʪʦʚʫʶ ʦʧʦʨʥʽ 

ʢʦʥʩʧʝʢʪʠ, ʜʝ ʧʨʦʧʠʩʫʶ ʦʩʥʦʚʥʽ ʤʦʤʝʥʪʠ ʢʦʞʥʦʛʦ ʫʨʦʢʫ. ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʭʦʯʫ 

ʥʘʚʝʩʪʠ ʟʨʘʟʦʢ ʪʘʢʠʭ ʦʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʉʚʽʪ ʢʦʤʘʭè. 

ʆʧʘʥʫʚʘʥʥʷ ʪʝʤʠ ʧʨʦ ʞʠʚʽ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʠ ʢʨʘʱʝ ʧʦʯʠʥʘʪʠ  ʟ ʙʽʦʣʦʛʽʾ ʮʠʭ ʚʠʜʽʚ. 

ɼʽʪʠ ʟ ʮʽʢʘʚʽʩʪʶ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʤʘʣʝʥʴʢʠʤʠ ʽʩʪʦʪʘʤʠ, ʚʠʚʯʘʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʩʧʦʩʦʙʠ ʾʭʥʴʦʛʦ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʫʤʦʚ ʜʦʚʢʽʣʣʷ. ʎʽ ʧʨʠʢʣʘʜʠ ʩʢʣʘʜʥʠʭ 

ʤʽʞʚʠʜʦʚʠʭ ʚʽʜʥʦʩʠʥ ʟʘʢʣʘʜʘʶʪʴ ʧʝʨʰʽ ʮʝʛʣʠʥʢʠ ʚ ʙʘʛʘʪʦʚʠʤʽʨʥʫ ʢʘʨʪʠʥʫ ʩʚʽʪʫ 

ʧʨʠʨʦʜʠ ʪʘ ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʧʦʰʫʢʫ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʨʦʙʦʪʠ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʘʭʘʤʠ, ʧʨʦʚʦʜʷʪʴʩʷ ʟʘʥʷʪʪʷ ʟ ʮʠʢʣʫ çʌʽʟʠʢʘ ʚ ʧʨʠʨʦʜʽè. 

ʊʝʤʦʶ ʦʜʥʦʛʦ ʟ ʥʠʭ ʻ çɺʠʚʯʝʥʥʷ ʩʠʣʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʥʘ ʧʨʠʢʣʘʜʽ ʢʣʦʧʘ-

ʚʦʜʦʤʽʨʢʠè. ɽʢʩʧʝʨʠʤʝʥʪ ʜʦʧʦʤʽʛ ʶʥʥʘʪʘʤ ʙʫʢʚʘʣʴʥʦ ʧʦʙʘʯʠʪʠ, ʷʢ ʧʨʘʮʶʻ ʩʠʣʘ 

ʧʨʠʨʦʜʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʢʦʤʘʭʘ ʚʽʣʴʥʦ ʧʝʨʝʩʫʚʘʻʪʴʩʷ ʚʦʜʥʦʶ ʧʦʚʝʨʭʥʝʶ. 

ɼʣʷ ʜʦʰʢʽʣʴʥʷʪ ʮʝ ʩʪʘʣʦ ʧʝʨʰʦʶ ʨʦʟʤʦʚʦʶ ʧʨʦ ʤʽʢʨʦ-ʯʘʩʪʠʥʢʫ ʤʘʪʝʨʽʾ ï 

ʤʦʣʝʢʫʣʠ, ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʶ. 

ʊʝʤʫ ʢʣʦʧʘ-ʚʦʜʦʤʽʨʢʠ ʙʫʣʦ ʧʨʦʜʦʚʞʝʥʦ ʚ ʮʠʢʣʽ ʟʘʥʷʪʴ çʍʽʤʽʷ ʚ ʧʨʠʨʦʜʽè. 

ɺʠʷʚʣʷʻʪʴʩʷ, ʮʷ ʢʦʤʘʭʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ ʩʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʱʝ ʡ ʭʽʤʽʯʥʽ 

ʟʘʢʦʥʠ, ʘ ʩʘʤʝ - ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʚʦʜʦʶ ʞʠʨʦʧʦʜʽʙʥʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʦʶ ʟʤʘʱʝʥʽ 

ʚʦʨʩʠʥʢʠ ʥʘ ʾʾ ʣʘʧʢʘʭ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜ, ʷʢʠʡ ʜʦʧʦʤʽʛ ʚʠʭʦʚʘʥʮʷʤ 
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ʧʝʨʝʢʦʥʘʪʠʩʷ, ʷʢ ʧʨʘʮʶʻ ʱʝ ʦʜʠʥ ʧʨʠʨʦʜʥʠʡ ʤʝʭʘʥʽʟʤ. ɿʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʶʥʥʘʪʽʚ 

ʥʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ, ʤʠ ʟʘʢʣʘʜʘʻʤʦ ʦʩʥʦʚʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ ʜʠʪʠʥʠ.  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʥʘʚʯʘʪʠ ʜʽʪʝʡ ʧʦʪʨʽʙʥʦ ʢʨʝʘʪʠʚʥʦʤʫ, ʘʥʘʣʽʪʠʯʥʦʤʫ, 

ʽʥʥʦʚʘʮʽʡʥʦʤʫ ʤʠʩʣʝʥʥʶ, ʩʧʽʚʧʨʘʮʽ ʪʘ ʨʦʙʦʪʽ ʚ ʢʦʤʘʥʜʽ. ʆʜʥʘ ʟ ʢʣʶʯʦʚʠʭ 

ʧʝʨʝʚʘʛ STEɸRM-ʦʩʚʽʪʠ ð ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʟ ʨʝʘʣʴʥʽʩʪʶ. ɼʣʷ ʧʨʠʢʣʘʜʫ, 

ʤʽʥʽʘʪʶʨʥʘ ʤʦʜʝʣʴ ʙʜʞʦʣʠʥʦʾ ʨʘʤʢʠ ʟʽ ʩʪʽʣʴʥʠʢʽʚ ʜʘʻ ʟʤʦʛʫ ʜʦʰʢʽʣʴʥʷʪʘʤ 

ʟʨʦʙʠʪʠ ʧʝʨʰʽ ʢʨʦʢʠ ʚ ʢʨʘʾʥʫ çɻʝʦʤʝʪʨʽʷè. ʊʘʢʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʜʦʟʚʦʣʷʻ ʦʙôʻʜʥʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʫ, ʽʥʞʝʥʝʨʽʶ ʪʘ ʪʝʭʥʦʣʦʛʽʶ, ʷʢ 

ʧʨʘʢʪʠʯʥʽ ʜʠʩʮʠʧʣʽʥʠ ʽʟ ʢʦʥʢʨʝʪʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ. 

ʊʚʦʨʯʠʡ ʢʦʤʧʦʥʝʥʪ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʘʥʦʾ ʪʝʤʠ, ʙʫʚ ʚʪʽʣʝʥʠʡ ʚ ʩʪʚʦʨʝʥʥʽ 

ʢʦʣʘʞʫ çɹʜʞʽʣʢʘ ʪʘ ʢʚʽʪʠè, ʚʠʚʯʝʥʥʽ ʚʽʨʰʽʚ ʪʘ ʨʦʙʦʪʦʶ ʥʘʜ ʤʽʥʽ-ʚʠʩʪʘʚʦʶ çʉʚʽʪ 

ʢʦʤʘʭè, ʜʝ ʢʦʞʝʥ ʛʫʨʪʢʽʚʝʮʴ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʘʪʠ ʩʦʙʽ ʨʦʣʴ çʜʦ ʜʫʰʽè (ʨʠʩ.).  

 

ʈʠʩ. ʇʨʠʢʣʘʜʠ ʜʝʷʢʠʭ ʦʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ ʟʘʥʷʪʴ ʜʦ ʪʝʤʠ çʉʚʽʪ ʢʦʤʘʭè  
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1. ɹʽʦʣʦʛʽʷ 

ʊʝʤʘ: çʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʞʠʪʪʷʤ ʤʫʨʘʭ ʥʘ ʧʨʠʢʣʘʜʽ ʬʦʨʤʽʢʘʨʽʶè. 

ʄʝʪʘ: ʜʦʩʣʽʜʞʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʫʨʘʭ, ʾʭ ʧʦʚʝʜʽʥʢʠ ʚ ʫʤʦʚʘʭ 

ʬʦʨʤʽʢʘʨʽʶ.  

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʦʮʽʘʣʴʥʽ ʪʚʘʨʠʥʠ ï ʤʫʨʘʭʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʫʨʘʰʠʥʘ çʬʝʨʤʘè - ʬʦʨʤʽʢʘʨʽʡ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʧʦʚʝʜʽʥʢʦʶ ʤʫʨʘʭ.  

ʆʙʣʘʜʥʘʥʥʷ: ʬʦʨʤʽʢʘʨʽʡ ʟ ʤʫʨʘʭʘʤʠ, ʣʫʧʘ, ʨʦʟʜʨʫʢʦʚʘʥʘ ʩʭʝʤʘ 

ʬʦʨʤʽʢʘʨʽʶ, ʧʘʧʝʨʦʚʽ ʬʽʛʫʨʢʠ ʤʫʨʘʭ. 

ʍʽʜ ʨʦʙʦʪʠ: 

1. ɼʦʩʣʽʜʠʪʠ: 

ʪʨʫʢʪʫʨʫ ʬʦʨʤʽʢʘʨʽʶ; 

- ʩʢʣʘʜ ʩʽʤ'ʾ ʤʫʨʘʭ; 

- ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ  ʮʠʭ ʢʦʤʘʭ ʪʘ ʾʭ ʧʦʚʝʜʽʥʢʫ. 

2. ʇʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ: 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʪʚʦʨʠʪʠ ʤʫʨʘʰʠʥʫ ʬʝʨʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʜʨʫʢʦʚʘʥʦʾ ʩʭʝʤʠ ʬʦʨʤʽʢʘʨʽʶ ʪʘ ʬʽʛʫʨʦʢ ʢʦʤʘʭ.  

 

2. ʌʽʟʠʢʘ 

ʊʝʤʘ: çʉʠʣʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʪʘ ʢʣʦʧʠ-ʚʦʜʦʤʽʨʢʠè. 

ʄʝʪʘ: ʟʥʘʡʦʤʩʪʚʦ ʟ ʬʽʟʠʯʥʠʤ ʷʚʠʱʝʤ ï ʩʠʣʦʶ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʾ ʢʣʦʧʘʤʠ-ʚʦʜʦʤʽʨʢʘʤʠ. 

ʆʙʣʘʜʥʘʥʥʷ: ʚʝʣʠʢʘ ʩʢʣʷʥʢʘ, ʚʦʜʘ, ʢʦʨʦʢ, ʟʦʙʨʘʞʝʥʥʷ ʢʣʦʧʘ-ʚʦʜʦʤʽʨʢʠ, 

ʚʽʜʝʦ ʟ ʧʝʨʝʩʫʚʘʥʥʷ ʢʣʦʧʘ-ʚʦʜʦʤʽʨʢʠ ʚʦʜʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʤʫʣʴʪʠʤʝʜʽʡʥʘ 

ʩʠʩʪʝʤʘ.  

ʍʽʜ ʨʦʙʦʪʠ: 

1. ɹʝʩʽʜʘ ï ʧʨʝʟʝʥʪʘʮʽʷ çɿʥʘʡʦʤʩʪʚʦ ʟ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ ʢʣʦʧʘ-ʚʦʜʦʤʽʨʢʠ ʜʦ 

ʢʦʚʟʘʥʥʷ ʧʦ ʚʦʜʽè. 

2. ɼʦʩʣʽʜ-ʧʨʝʟʝʥʪʘʮʽʷ, ʱʦ ʧʦʷʩʥʶʻ ʤʝʭʘʥʽʟʤ ʜʽʾ ʩʠʣʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʣʷʥʢʠ ʟ ʚʦʜʦʶ ʪʘ ʢʦʨʦʢʘ. 
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3. ʇʝʨʝʛʣʷʜ ʚʽʜʝʦ ʧʨʦ ʧʝʨʝʩʫʚʘʥʥʷ ʢʣʦʧʘ-ʚʦʜʦʤʽʨʢʠ ʚʦʜʥʦʶ ʧʦʚʝʨʭʥʝʶ.  

 

3. ʍʽʤʽʷ 

ʊʝʤʘ: ɺʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʤʝʜʫ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. 

ʄʝʪʘ: ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʟ ʚʠʷʚʣʝʥʥʷ ʜʦʤʽʰʦʢ ʚ ʤʝʜʽ. 

ʆʙʣʘʜʥʘʥʥʷ: ʟʨʘʟʢʠ ʤʝʜʫ, ʡʦʜ, ʢʨʦʭʤʘʣʴ, ʻʤʥʽʩʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʣʦʞʢʘ, ʩʢʣʷʥʢʘ ʚʦʜʠ.  

ʍʽʜ ʨʦʙʦʪʠ: 

1. ɹʝʩʽʜʘ çʗʢʠʡ ʤʝʜ ʥʘʟʠʚʘʶʪʴ ʥʘʪʫʨʘʣʴʥʠʤ?è; 

2. ɽʢʩʧʝʨʠʤʝʥʪ ʟ ʚʠʷʚʣʝʥʥʷ ʢʨʦʭʤʘʣʶ ʚ ʤʝʜʽ;  

3. ʏʘʶʚʘʥʥʷ ʟ ʥʘʪʫʨʘʣʴʥʠʤ ʤʝʜʦʤ.  

 

4. ʄʘʪʝʤʘʪʠʢʘ 

ʊʝʤʘ: ʂʦʤʘʰʠʥʘ ʤʘʪʝʤʘʪʠʢʘ. ɻʨʘ çʋ ʢʦʛʦ ʙʽʣʴʰʝ?è. 

ʄʝʪʘ: ʚʧʨʘʚʣʷʪʠ ʜʽʪʝʡ ʫ ʨʘʭʫʥʢʫ ʚ ʤʝʞʘʭ 10, ʟʘʢʨʽʧʣʶʚʘʪʠ ʚʤʽʥʥʷ 

ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʢʽʣʴʢʽʩʥʽ ʚʝʣʠʯʠʥʠ. 

ʆʙʣʘʜʥʘʥʥʷ: ʜʠʜʘʢʪʠʯʥʽ ʢʘʨʪʢʠ ʟ ʤʘʣʶʥʢʘʤʠ ʢʦʤʘʭ, ʯʠʩʣʘʤʠ, ʟʥʘʢʘʤʠ:  

ç<è, ç>è, ç=è. 

ʍʽʜ ʨʦʙʦʪʠ: 

1. ɼʠʜʘʢʪʠʯʥʘ ʛʨʘ çʋ ʢʦʛʦ ʙʽʣʴʰʝ? è: ʨʘʭʫʻʤʦ ʥʽʞʢʠ, ʦʯʽ, ʢʨʠʣʘ ʨʽʟʥʠʭ 

ʢʦʤʘʭ; 

2. ʉʢʣʘʜʘʥʥʷ ʧʨʠʢʣʘʜʽʚ ʟʽ ʟʥʘʢʘʤʠ: ç<è, ç>è, ç=è; 

3. ʇʽʜʩʫʤʢʦʚʝ ʟʘʚʜʘʥʥʷ çʄʘʪʝʤʘʪʠʯʥʠʡ ʧôʻʜʝʩʪʘʣè. 

 

5. ɯʥʞʝʥʝʨʽʷ 

ʊʝʤʘ: ɺʯʠʤʦʩʷ ʫ ʧʨʠʨʦʜʠ: çɹʫʜʫʻʤʦ ʙʜʞʦʣʠʥʽ ʩʪʽʣʴʥʠʢʠè. 

ʄʝʪʘ: ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ ʙʜʞʦʣʠʥʠʭ ʩʪʽʣʴʥʠʢʽʚ ʟ ʜʝʨʝʚôʷʥʠʭ ʧʘʣʠʯʦʢ.  

ʆʙʣʘʜʥʘʥʥʷ: ʜʝʨʝʚôʷʥʽ ʧʘʣʠʯʢʠ, ʤʘʣʶʥʦʢ ʨʘʤʢʠ ʟʽ ʩʪʽʣʴʥʠʢʘʤʠ. 

 

ʍʽʜ ʨʦʙʦʪʠ: 
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1. ɹʝʩʽʜʘ çɹʜʞʦʣʠ ï ʛʝʥʽʘʣʴʥʽ ʘʨʭʽʪʝʢʪʦʨʠè; 

2. ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ çʈʘʭʫʻʤʦ ʩʪʦʨʦʥʠ ʪʘ ʢʫʪʠ ʩʪʽʣʴʥʠʢʘè; 

3. ʂʦʣʝʢʪʠʚʥʘ ʨʦʙʦʪʘ çʉʪʚʦʨʶʻʤʦ ʤʦʜʝʣʴ ʨʘʤʢʠ ʟʽ ʩʪʽʣʴʥʠʢʽʚè. 

 

 6. ʊʝʭʥʦʣʦʛʽʷ 

ʊʝʤʘ: ʉʪʚʦʨʶʻʤʦ ʢʦʤʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʝʛʦ-ʢʦʥʩʪʨʫʢʪʦʨʘ. çʂʦʤʘʭʠ-

ʨʦʙʦʪʠè. 

ʄʝʪʘ: ʈʦʟʚʠʪʦʢ ʟʜʽʙʥʦʩʪʝʡ ʜʽʪʝʡ ʜʦ ʥʘʦʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʯʝʨʝʟ ʣʝʛʦ-

ʢʦʥʩʪʨʫʢʪʦʨ. 

ʆʙʣʘʜʥʘʥʥʷ: ʥʘʙʽʨ ʣʝʛʦ-ʢʦʥʩʪʨʫʢʪʦʨ, ʩʭʝʤʘ ʤʦʜʝʣʽ ʢʦʤʘʭʠ ʥʘ ʢʦʞʥʫ 

ʜʠʪʠʥʫ.  

ʍʽʜ ʨʦʙʦʪʠ : 

1. ɿʥʘʡʦʤʩʪʚʦ ʟʽ ʟʨʘʟʢʦʤ ʤʦʜʝʣʝʡ ʢʦʤʘʭ; 

2. ɿʥʘʡʦʤʩʪʚʦ ʟ ʜʝʪʘʣʷʤʠ ʢʦʥʩʪʨʫʢʪʦʨʘ ʪʘ ʩʧʦʩʦʙʘʤʠ ʢʨʽʧʣʝʥʥʷ; 

3. ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ çʂʦʤʘʭʠ-ʨʦʙʦʪʠè. 

 

7. ʊʚʦʨʯʽʩʪʴ 

ʊʝʤʘ: ʄʽʥʽ-ʚʠʩʪʘʚʘ çʉʚʽʪ ʢʦʤʘʭè. 

ʄʝʪʘ: ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ, ʦʟʥʘʡʦʤʠʪʠ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ ʥʘ ʦʩʥʦʚʽ ʪʚʦʨʽʚ ʤʠʩʪʝʮʪʚʘ.  

ʆʙʣʘʜʥʘʥʥʷ: ʢʦʩʪʶʤʠ ʢʦʤʘʭ, ʜʝʢʦʨʘʮʽʾ, ʥʦʫʪʙʫʢ, ʢʦʣʦʥʢʠ, ʤʽʢʨʦʬʦʥ. 

 

ʍʽʜ ʨʦʙʦʪʠ: 

1. ʇʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ: ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʶʞʝʪʦʤ, ʨʦʟʧʦʜʽʣ ʨʦʣʝʡ, ʧʽʜʛʦʪʦʚʢʘ 

ʢʦʩʪʶʤʽʚ; 

2. ʈʝʧʝʪʠʮʽʾ ʤʽʥʽ ï ʚʠʩʪʘʚʠ; 

3. ʇʨʝʤôʻʨʘ ʤʽʥʽ ï ʚʠʩʪʘʚʠ çʉʚʽʪ-ʢʦʤʘʭè. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʢʪʠʢʦ-ʜʽʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ STEɸRM-ʦʩʚʽʪʠ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʠʪʠ ʦʨʛʘʥʽʯʥʝ ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ, ʷʢʝ ʬʦʨʤʫʻ ʧʨʠʨʦʜʥʠʯʦ-
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ʝʢʦʣʦʛʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʜʦʰʢʽʣʴʥʷʪ. ɼʽʪʠ ʥʘʚʯʘʶʪʴʩʷ ʩʧʨʠʡʤʘʪʠ ʧʨʠʨʦʜʥʝ 

ʜʦʚʢʽʣʣʷ ʷʢ ʮʽʣʽʩʥʠʡ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ, ʫ ʷʢʦʤʫ ʚʟʘʻʤʦʜʽʶʪʴ ʧʦʚʽʪʨʷ, ˇʨʫʥʪʠ, 

ʨʦʩʣʠʥʠ, ʪʚʘʨʠʥʠ ʪʘ ʣʶʜʠ. ʊʘʢʦʞ ʷ ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʫʶ ʧʨʠ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ 

ʙʫʜʴ-ʷʢʦʾ ʪʝʤʠ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʡʤʦʣʦʜʰʠʭ ʶʥʥʘʪʽʚ. ʇʨʠʨʦʜʘ ʥʘʜʽʣʠʣʘ 

ʤʘʣʝʥʴʢʠʭ ʜʽʪʝʡ ʚʝʣʠʯʝʟʥʦʶ ʝʥʝʨʛʽʻʶ, ʪʦʤʫ ʥʘ ʢʦʞʥʦʤʫ ʟʘʥʷʪʪʽ ʦʙʦʚôʷʟʢʦʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʫʭʘʥʢʠ, ʬʽʟʢʫʣʴʪ-ʭʚʠʣʠʥʢʠ ʪʘ ʨʫʭʣʠʚʽ ʽʛʨʠ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʪʽʣʴʢʠ ʬʽʟʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʽʪʝʡ, ʘ ʡ ʩʧʨʠʷʻ ʫʢʨʽʧʣʝʥʥʶ ʾʭʥʴʦʛʦ 

ʟʜʦʨʦʚôʷ.  

ʋʟʘʛʘʣʴʥʶʶʯʠ ʩʚʽʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʜʦʰʢʽʣʴʥʷʪʘʤʠ, ʭʦʯʫ ʟʘʟʥʘʯʠʪʠ, ʱʦ  

ʟʘʩʪʦʩʫʚʘʥʥʷ STEɸRM-ʧʽʜʭʦʜʫ ʥʘ ʟʘʥʷʪʪʷʭ ʛʫʨʪʢʘ ʜʦʟʚʦʣʷʻ ʢʦʞʥʽʡ ʜʠʪʠʥʽ 

ʚʽʜʯʫʪʠ ʩʝʙʝ ʜʦʩʣʽʜʥʠʢʦʤ, ʚʠʥʘʭʽʜʥʠʢʦʤ, ʽʥʞʝʥʝʨʦʤ ʪʘ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʦʩʥʦʚ ʙʽʦʪʠʯʥʦʛʦ ʪʘ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʽʚ ʫ ʧʽʟʥʘʥʥʽ ʟʘʢʦʥʽʚ ʧʨʠʨʦʜʠ.  

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. ɼʦʰʢʽʣʴʥʘ ʦʩʚʽʪʘ: ʩʣʦʚʥʠʢ-ʜʦʚʽʜʥʠʢ: ʧʦʥʘʜ 1000 ʪʝʨʤʽʥʽʚ, ʧʦʥʷʪʴ ʪʘ ʥʘʟʚ / 

ʫʧʦʨ. ʂ. ʃ. ʂʨʫʪʽʡ, ʆ. ʆ. ʌʫʥʪʽʢʦʚʘ. ɿʘʧʦʨʽʞʞʷ: ʊʆɺ çʃɯʇʉè ʃʊɼ, 2010. 324 ʩ. 

2. ɼʞʝʞʝʨ-ʃʠʯʦʚʘ ʉ.ʄ. STREAM-ʦʩʚʽʪʘ ī ʩʪʝʞʠʥʢʘ ʚʽʜ ʜʠʪʷʯʦʛʦ ʩʘʜʢʘ ʜʦ ʢʨʘʾʥʠ 

ʅʋʐ. URL: http://surl.li/bprng (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 26.02.2023 ʨ.) 

3. ʂʨʫʪʽʡ ʂ. STREAM-ʦʩʚʽʪʘ ʜʦʰʢʽʣʴʥʷʪ: ʚʠʭʦʚʫʻʤʦ ʢʫʣʴʪʫʨʫ ʽʥʞʝʥʝʨʥʦʛʦ 

ʤʠʩʣʝʥʥʷ / ʂ. ʂʨʫʪʽʡ, ʊ. ɻʨʠʮʠʰʠʥʘ. ɼʦʰʢʽʣʴʥʝ ʚʠʭʦʚʘʥʥʷ. 2016. ˉ 1. ʉ. 3ï4. 

ʉʪʝʮʝʥʢʦ ɯ. ɹ. ʃʝʛʦ-ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʷʢ ʢʦʤʧʦʥʝʥʪ STREAM-ʦʩʚʽʪʠ ʜʣʷ 

ʜʦʰʢʽʣʴʥʠʢʽʚ. ʂʦʤʧôʶʪʝʨ ʫ ʰʢʦʣʽ ʪʘ ʩʽʤôʾ. 2016. ˉ 5. ʉ. 37-41. 
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STREAM-ʇʈʆɭʂʊ çɸʂɺɸʈɯʋʄè 

ʉʚʽʪʣʘʥʘ ʗʂʀʄɽʅʂʆ, ʤʝʪʦʜʠʩʪ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʎʝʥʪʨʫ ʜʠʪʷʯʦʾ ʪʘ 
ʶʥʘʮʴʢʦʾ  ʪʚʦʨʯʦʩʪʽ ʂʫʷʣʴʥʠʮʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ ʇʦʜʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

STREAM-ʧʨʦʻʢʪ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʧʨʦʻʢʪʥʘ ʨʦʙʦʪʘ, ʮʝ ʧʽʜʭʽʜ ʜʦ ʦʩʚʽʪʠ, ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʫʷʚʣʝʥʴ ʪʘ ʚʤʽʥʴ ʜʽʪʝʡ ʫ ʛʘʣʫʟʷʭ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, 

ʪʝʭʥʦʣʦʛʽʡ, ʯʠʪʘʥʥʷ ʪʘ ʧʠʩʴʤʘ, ʽʥʞʝʥʝʨʽʾ, ʤʠʩʪʝʮʪʚʘ, ʤʘʪʝʤʘʪʠʢʠ. STREAM 

ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʚʠʚʯʝʥʥʽ ʪʦʯʥʠʭ ʥʘʫʢ, ʚʠʭʦʚʫʻ ʢʫʣʴʪʫʨʫ ʽʥʞʝʥʝʨʥʦʛʦ 

ʤʠʩʣʝʥʥʷ. 

ʄʝʪʘ STREAM-ʧʨʦʻʢʪʫ çɸʢʚʘʨʽʫʤè: ʦʟʥʘʡʦʤʠʪʠ ʚʠʭʦʚʘʥʮʽʚ ʟ 

ʛʽʜʨʦʙʽʦʥʪʘʤʠ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʚʦʨʝʥʥʷ ʽ ʫʪʨʠʤʫʚʘʥʥʷ ʘʢʚʘʨʽʫʤʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ.  

ɿʘʚʜʘʥʥʷ: 

¶ ʧʦʛʣʠʙʣʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʥʘ ʟʘʥʷʪʪʷʭ ʟʥʘʥʴ ʧʨʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ 

ʪʘ ʫʪʨʠʤʘʥʥʷ ʘʢʚʘʨʽʫʤʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ; 

¶ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʝʥʮʠʢʣʦʧʝʜʠʯʥʦʶ ʪʘ ʜʦʚʽʜʢʦʚʦʶ ʣʽʪʝʨʘʪʫʨʦʶ, 

ʥʘʚʯʘʥʥʷ ʦʨʽʻʥʪʫʚʘʥʥʷ ʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʦʪʨʠʤʘʥʥʷ  

ʽʥʬʦʨʤʘʮʽʶ ʩʘʤʦʩʪʽʡʥʦ, ʘʥʘʣʽʟ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽ ʾʾ; 

¶ ʟʘʣʫʯʝʥʥʷ ʚʠʭʦʚʘʥʮʽʚ ʜʦ ʟʜʦʙʫʪʪʷ ʥʦʚʠʭ ʟʥʘʥʴ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʦʾ ʞʠʪʪʻʚʦʾ  

ʧʨʘʢʪʠʢʠ; 

¶ ʪʨʝʥʫʚʘʥʥʷ ʥʘʚʠʯʢʦʢ ʨʦʙʦʪʠ ʚ ʛʨʫʧʽ; 

¶ ʨʦʟʚʠʪʦʢ ʚʤʽʥʥʷ ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʫʤʢʘʤʠ, ʦʙʛʦʚʦʨʝʥʥʷ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

¶ ʨʦʟʚʠʪʦʢ ʟʜʽʙʥʦʩʪʽ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʧʨʦʙʣʝʤ ʧʦʰʫʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ; 

¶ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʠʭʦʚʘʥʮʽʚ; 

¶ ʚʠʭʦʚʘʥʥʷ ʪʦʚʘʨʠʩʴʢʽʩʪʽ, ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʽ, ʜʦʙʨʦʟʠʯʣʠʚʦʩʪʽ, ʪʦʣʝʨʘʥʪʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʦʪʦʯʝʥʥʷ; 

¶ ʚʠʭʦʚʘʥʥʷ ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ 
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ɽʪʘʧ ʜʽʷʣʴʥʦʩʪʽ ɸʣʛʦʨʠʪʤ ʚʠʭʦʚʘʥʮʷ ʛʫʨʪʢʘ ɸʣʛʦʨʠʪʤ ʢʝʨʽʚʥʠʢʘ 

ʛʫʨʪʢʘ 
 

ʇʦʰʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʠʡ 

ʆʙʨʘʥʥʷ ʪʝʤʠ ʧʨʦʻʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 
ʢʝʨʽʚʥʠʢʦʤ ʛʫʨʪʢʘ. ɿʥʘʡʦʤʩʪʚʦ ʟ 

ʤʝʪʦʶ ʪʘ ʟʘʚʜʘʥʥʷʤʠ. ʈʦʟʧʦʜʽʣ 
ʥʘ ʛʨʫʧʠ ʟʘ ʽʥʪʝʨʝʩʘʤʠ ʪʘ 

ʪʝʤʘʤʠ. ʉʪʚʦʨʝʥʥʷ ʧʣʘʥʫ 
ʨʦʙʦʪʠ. ʌʦʨʤʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ 

ʦʮʽʥʢʠ ʨʦʙʦʪʠ ʚ ʧʨʦʻʢʪʽ.  

ʌʦʨʤʫʻ ʤʝʪʫ ʪʘ ʟʘʜʘʯʽ. 

ʂʝʨʫʻ ʘʥʘʣʽʪʠʯʥʦʶ 
ʜʽʷʣʴʥʽʩʪʶ, ʜʦʧʦʤʘʛʘʻ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ 
ʤʘʪʝʨʽʘʣ, ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ. ʆʮʽʥʶʻ 
ʧʦʯʘʪʢʦʚʽ ʟʥʘʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ɺʠʢʦʥʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʚʧʨʘʚ. 
 

ʂʦʥʪʨʦʣʶʻ, ʢʦʨʝʛʫʻ, 
ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. 

ʇʨʘʢʪʠʯʥʘ 

ʨʝʘʣʽʟʘʮʽʷ 
ʧʨʦʻʢʪʫ 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʟ ʧʽʜʙʦʨʫ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 
ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. ʈʦʟʧʦʜʽʣ 

ʨʦʣʝʡ ʪʘ ʦʙʦʚôʷʟʢʽʚ ʫ ʛʨʫʧʽ. 
ʆʬʦʨʤʣʝʥʥʷ ʧʨʦʻʢʪʫ. 

ʂʦʥʩʫʣʴʪʫʻ, ʥʘʧʨʘʚʣʷʻ, 

ʩʪʠʤʫʣʶʻ ʪʚʦʨʯʫ 
ʘʢʪʠʚʥʽʩʪʴ ʜʽʪʝʡ. 

ɺʥʝʩʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʟʤʽʥ 

ʈʝʜʘʛʫʚʘʥʥʷ ʨʦʙʦʪʠ. ʂʦʥʪʨʦʣʶʻ, ʢʦʦʨʜʠʥʫʻ, 

ʢʦʨʝʛʫʻ ʨʦʙʦʪʫ ʜʽʪʝʡ. 

ɿʘʢʣʶʯʥʠʡ ʝʪʘʧ 
(ʧʨʝʟʝʥʪʘʮʽʷ 

ʧʨʦʻʢʪʽʚ) 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʩʚʦʛʦ ʧʨʦʻʢʪʫ, 
ʩʘʤʦʦʮʽʥʢʘ ʧʨʦʻʢʪʫ, 

ʚʟʘʻʤʦʦʮʽʥʢʘ ʨʦʙʽʪ ʫʯʘʩʥʠʢʽʚ 
ʧʨʦʻʢʪʫ. 

ɼʦʧʦʤʘʛʘʻ ʚ ʦʬʦʨʤʣʝʥʥʽ 
ʧʨʝʟʝʥʪʘʮʽʡ, ʜʦʧʦʤʘʛʘʻ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦʜʦ 
ʟʥʘʯʝʥʥʷ ʧʨʦʻʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʆʮʽʥʶʻ 
ʜʽʷʣʴʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ 

ʧʨʦ̒ʢʪʫ. 
 

ɺʠʭʦʚʘʥʮʽ ʤʘʶʪʴ ʥʘʙʫʪʠ ʜʦʩʚʽʜ: 

- ʫ ʦʙʣʘʰʪʫʚʘʥʥʽ ʘʢʚʘʨʽʫʤʘ; 

- ʫ ʧʽʜʙʦʨʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʘʢʚʘʨʽʫʤʥʠʭ ʨʠʙ ʪʘ ʨʦʩʣʠʥ; 

- ʫ ʟʘʛʦʪʦʚʮʽ ʢʦʨʤʽʚ ʜʣʷ ʘʢʚʘʨʽʫʤʥʠʭ ʨʠʙ;  

- ʫ ʜʦʛʣʷʜʽ ʟʘ ʘʢʚʘʨʽʫʤʦʤ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʻʢʪʫ: 

ʂʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʂʦʣʝʢʪʠʚʥʠʡ (ʚʠʭʦʚʘʥʮʽ ʛʫʨʪʢʘ) 

ɿʘ ʪʨʠʚʘʣʽʩʪʶ  ɼʦʚʛʦʩʪʨʦʢʦʚʠʡ (1-2 ʨʦʢʠ) 

ɿʘ ʧʨʦʚʽʜʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ɼʦʩʣʽʜʥʠʮʴʢʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ 
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ɿʘ ʢʽʣʴʢʽʩʪʶ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʄʽʞʧʨʝʜʤʝʪʥʠʡ 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʢʦʥʪʘʢʪʽʚ  ɺʥʫʪʨʽʰʥʽʡ ( ʚ ʤʝʞʘʭ ʛʫʨʪʢʘ)  
 

ʇʨʦʻʢʪʠ ʙʫʜʫʶʪʴʩʷ ʟʘ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʝʡ, ʚʤʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ, ʚʤʽʥʥʽ ʦʙʨʦʙʣʷʪʠ ʟʜʦʙʫʪʠ 

ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣʘʭ, ʥʘ ʦʚʦʣʦʜʽʥʥʷ ʦʩʥʦʚʘʤʠ ʽʥʞʝʥʝʨʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʚʤʽʪʠ ʩʪʚʦʨʶʚʘʪʠ ʬʘʥʪʘʟʽʡʥʽ ʦʙʨʘʟʠ,  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʶ ʫʷʚʫ, 

ʬʘʥʪʘʟʽʶ ʪʘ ʚʪʽʣʶʚʘʪʠ ʩʚʦʾ ʤʨʽʾ. 

Science 

ï ɽʢʦʣʦʛʽʷ (ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʞʠʚʘʥʥʷ, ʟʘʢʦʥʠ ʻʜʥʦʩʪʽ ʦʨʛʘʥʽʟʤʽʚ ʪʘ 

ʩʝʨʝʜʦʚʠʱʘ, ʙʽʦʣʦʛʽʯʥʘ ʨʽʚʥʦʚʘʛʘ ʫ ʘʢʚʘʨʽʫʤʽ, ʙʽʦʩʠʩʪʝʤʠ, ʝʢʦʩʠʩʪʝʤʠ, ʙʽʦʪʠʯʥʽ 

ʪʘ ʘʙʽʦʪʠʯʥʽ ʬʘʢʪʦʨʠ ʩʝʨʝʜʦʚʠʱʘ, ʘʜʘʧʪʘʮʽʷ ʦʨʛʘʥʽʟʤʽʚ, ʪʨʦʬʽʯʥʽ ʣʘʥʮʶʞʢʠ, 

ʢʦʣʦʦʙʽʛ ʨʝʯʦʚʠʥ, ʟʘʙʨʫʜʥʝʥʥʷ, ʪʦʱʦ). 

ï ɹʽʦʣʦʛʽʷ (ʘʥʘʪʦʤʽʷ, ʬʽʟʽʦʣʦʛʽʷ ʪʘ ʩʠʩʪʝʤʘʪʠʢʘ ʚʦʜʥʠʭ ʪʚʘʨʠʥ ʪʘ ʨʦʩʣʠʥ, 

ʝʚʦʣʶʮʽʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʪʦʱʦ). 

ï ʍʽʤʽʷ (ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʘʢʚʘʨʽʫʤʥʦʾ ʚʦʜʠ, ʪʚʝʨʜʽʩʪʴ ʚʦʜʠ, PH ʚʦʜʠ, 

ʚʟʘʻʤʦʜʽʷ ʚʦʜʠ ʟ ʨʽʟʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʢʠʩʝʥʴ, ʨʦʟʯʠʥʥʽʩʪʴ ʛʘʟʽʚ ʫ ʚʦʜʽ, ʤʽʢʨʦ- ʪʘ 

ʤʘʢʨʦʝʣʝʤʝʥʪʠ, ʪʦʱʦ). 

ï ʌʽʟʠʢʘ (ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʚʝʨʜʠʭ ʪʽʣ, ʨʫʭ ʫ ʚʦʜʽ, ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʾʾ ʧʽʜʪʨʠʤʢʠ, ʦʩʚʽʪʣʝʥʥʷ ʘʢʚʘʨʽʫʤʫ, ʨʦʙʦʪʘ ʟ 

ʝʣʝʢʪʨʠʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʤʝʭʘʥʽʯʥʝ ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʬʽʣʴʪʨʠ). 

ï ɻʝʦʛʨʘʬʽʷ (ʢʨʘʾʥʠ ʧʦʭʦʜʞʝʥʥʷ ʘʢʚʘʨʽʫʤʥʠʭ ʨʠʙ ʪʘ ʨʦʩʣʠʥ, ʧʨʠʨʦʜʥʽ 

ʙʽʦʪʦʧʠ, ʤʘʪʝʨʠʢʠ ʪʘ ʯʘʩʪʠʥʠ ʉʚʽʪʫ, ʧʨʠʨʦʜʥʽ ʟʦʥʠ, ʢʣʽʤʘʪ, ʤʽʥʝʨʘʣʴʥʽ ʨʝʩʫʨʩʠ, 

ʛʽʜʨʦʩʬʝʨʘ, ʘʪʤʦʩʬʝʨʘ, ʣʽʪʦʩʬʝʨʘ, ʙʽʦʩʬʝʨʘ, ʪʦʱʦ). 

Technology  

ʅʘ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ 

ʪʝʭʥʦʣʦʛʽʾ: 
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ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, 

ʤʝʜʽʘʪʝʭʥʦʣʦʛʽʷʤʠ. 

ï ʬʦʨʤʫʚʘʥʥʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʝʜʤʝʪʥʦ-ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʣʶʜʠʥʠ, ʧʨʦʬʝʩʽʶ ʘʢʚʘʨʽʫʤʽʩʪʘ. 

ï ʬʦʨʤʫʚʘʥʥʷ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʙʝʟʧʝʯʥʠʭ ʧʨʠʡʦʤʽʚ ʨʦʙʦʪʠ ʟ 

ʘʢʚʘʨʽʫʤʘʤʠ, ʢʦʨʠʩʪʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ. 

ï ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʚʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

Reading+wRiting 

ʅʘ ʟʘʥʷʪʪʷʭ ʛʫʨʪʢʘ ʤʦʞʣʠʚʝ: 

ï ʯʠʪʘʥʥʷ ʮʽʢʘʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʘʢʚʘʨʽʫʤʥʦʾ ʪʝʤʘʪʠʢʠ ʪʘ ʪʝʤʘʪʠʢʠ 

ʧʽʜʚʦʜʥʦʛʦ ʩʚʽʪʫ. 

ï ʟʥʘʡʦʤʩʪʚʦ ʩ ʣʘʪʠʥʩʴʢʦʶ ʤʦʚʦʶ ʯʝʨʝʟ ʚʠʚʯʝʥʥʷ ʥʘʟʚ ʘʢʚʘʨʽʫʤʥʠʭ ʨʦʩʣʠʥ 

ʪʘ ʪʚʘʨʠʥ ʟʘ ʙʽʥʘʨʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ. 

ï ʚʠʚʯʝʥʥʷ ʥʘʟʚ ʤʝʰʢʘʥʮʽʚ ʘʢʚʘʨʽʫʤʘ ʪʘ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʨʽʜʥʦʾ 

ʪʘ ʽʥʦʟʝʤʥʠʭ ʤʦʚ. 

Engineering 

ʎʝ ï ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʢʚʘʨʽʫʤʫ ʷʢ ʤʦʜʝʣʽ ʰʪʫʯʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʥʘʦʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʢʚʘʨʽʫʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. 

Arts ï ʩʢʣʘʜʦʚʘ 

ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ʚʠʭʦʚʘʥʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʛʘʪʠʡ ʘʨʩʝʥʘʣ 

ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʛʘʣʫʟʽ ʚʽʟʫʘʣʴʥʦʛʦ ʤʠʩʪʝʮʪʚʘ: 

ï ʤʘʣʶʚʘʥʥʷ, ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ, ʚʽʜʝʦʟʡʦʤʢʘ ʧʽʜʚʦʜʥʠʭ ʤʝʰʢʘʥʮʽʚ ʪʘ 

ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘʢʚʘʨʽʫʤʘ. 

ï ʤʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ ʘʢʚʘʨʽʫʤʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʟʘ ʥʠʤ ʧʨʠʨʦʜʥʠʭ ʯʠ ʘʨʪ- 

ʦʙôʻʢʪʽʚ. 
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ï ʤʨʦʚʝʜʝʥʥʷ ʪʚʦʨʯʠʭ ʟʘʥʷʪʴ-ʢʦʥʢʫʨʩʽʚ, ʨʦʟʨʦʙʢʠ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ 

ʘʢʚʘʨʽʫʤʘ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʠʙ, ʧʨʦʚʝʜʝʥʥʷ ʚʠʩʪʘʚʦʢ ʤʽʢʨʦʘʢʚʘʨʽʫʤʽʚ. 

ï ʤʠʢʦʨʠʩʪʘʥʥʷ ʘʢʚʘʨʽʫʤʽʚ, ʷʢ ʥʘʦʯʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʠ ʚʠʚʯʝʥʥʷ ʪʝʤ ʟ 

ʢʦʤʧʦʟʠʮʽʾ, ʢʦʣʦʨʠʩʪʠʢʠ, ʟʦʙʨʘʞʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʪʘ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ, ʞʘʥʨʽʚ 

ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʪʦʱʦ. 

Mathematics 

ɺʦʣʦʜʽʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ ʜʦʧʦʤʦʛʘʻ ʚʠʮʦʢʫʚʘʪʠ ʟʘʚʜʘʥʥʷ 

ʧʨʦʻʢʪʫ: ʦʙʯʠʩʣʝʥʥʷ ʦʙôʻʤʫ ʘʢʚʘʨʽʫʤʘ, ʢʽʣʴʢʦʩʪʽ ˇʨʫʥʪʫ, ʢʦʨʤʫ, ʜʦʙʨʠʚ, 

ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʷʢʽʩʪʴ ʚʦʜʠ, ʧʽʜʙʽʨ ʨʠʙ ʪʘ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʤʽʨʽʚ ʘʢʚʘʨʽʫʤʘ, ʪʦʱʦ. 

ʂʦʨʦʪʢʠʡ ʟʤʽʩʪ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʚʪʠʣʝʥʥʷ  ʧʨʦʻʢʪʫ 1. 

ɯ ʝʪʘʧ - ʧʣʘʥʫʚʘʥʥʷ: 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʨʽʟʥʠʮʝʶ ʤʽʞ ʧʨʽʩʥʦʶ ʪʘ ʩʦʣʦʥʦʶ ʚʦʜʦʶ ʪʘ ʾʭʥʽʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ; 

- ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʘʢʚʘʨʽʫʤʫ ʪʘ ʡʦʛʦ ʨʦʟʤʽʨʫ; 

- ʦʙʛʦʚʦʨʝʥʥʷ ʚʠʜʽʚ ʨʠʙ ʪʘ ʽʥʰʠʭ ʤʝʰʢʘʥʮʽʚ ʘʢʚʘʨʽʫʤʫ; 

- ʨʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʜʣʷ ʞʠʚʣʝʥʥʷ ʤʝʰʢʘʥʮʽʚ. 

ɯɯ ʝʪʘʧ -  ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʨʝʘʣʽʟʘʮʽʾ: 

- ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʦ ʚʠʙʽʨ ʘʢʚʘʨʽʫʤʫ ʪʘ ʦʙʣʘʜʥʘʥʥʷ; 

- ʚʠʙʽʨ ʪʘ ʧʨʠʜʙʘʥʥʷ ʤʝʰʢʘʥʮʽʚ ʘʢʚʘʨʽʫʤʫ; 

- ʚʠʩʘʜʢʘ ʨʦʩʣʠʥ ʪʘ ʘʢʣʽʤʘʪʠʟʘʮʽʷ ʤʝʰʢʘʥʮʽʚ; 

- ʚʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʫ ʛʦʜʫʚʘʥʥʷ ʪʘ ʜʦʛʣʷʜʫ ʟʘ ʘʢʚʘʨʽʫʤʦʤ. 

ɯɯɯ ʝʪʘʧ -  ʚʠʢʦʥʘʥʥʷ: 

- ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʟʤʽʥ ʫ ʘʢʚʘʨʽʫʤʽ; 
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- ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ pH ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ; 

- ʟʘʧʠʩ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʜʘʥʠʤʠ; 

- ʧʨʝʟʝʥʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫ. 

IV ʝʪʘʧ - ʦʮʽʥʶʚʘʥʥʷ: 

- ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫ ʟʛʽʜʥʦ ʟ ʢʨʠʪʝʨʽʷʤʠ; 

- ʧʨʠʩʚʦʻʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʮʽʥʦʢ; 

- ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʧʣʽʜʥʦʩʪʽ ʧʨʦʻʢʪʫ. 

V ʝʪʘʧ -  ʧʽʜʩʫʤʢʫ: 

- ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʚʽʜʢʨʠʪʪʽʚ ʪʘ ʜʦʩʷʛʥʝʥʴ; 

- ʦʙʛʦʚʦʨʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ 

ʞʠʪʪʽ; 

- ʨʝʬʣʝʢʩʽʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜ ʯʘʩ ʥʘʩʪʫʧʥʠʭ ʟʘʥʷʪʴ. 

ɽʪʘʧʠ ʧʨʦʻʢʪʫ 2 ʪʘ ʧʦʢʨʦʢʦʚʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʥʦʾ ʨʦʙʦʪʠ. 

1. ʆʨʛʘʥʽʟʘʮʽʡʥʠʡ ʝʪʘʧ (ʧʦʩʪʘʥʦʚʢʘ ʪʝʤʠ, ʤʝʪʠ, ʚʠʟʥʘʯʝʥʥʷ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʧʨʦʻʢʪʫ, ʟʘʚʜʘʥʴ ʪʘ ʧʣʘʥʫ ʨʦʙʦʪʠ, ʦʮʽʥʶʚʘʥʥʷ) 

ʋʚʘʛʘ, ʰʘʥʦʚʥʽ ʜʽʪʠ! ʉʴʦʛʦʜʥʽ ʤʠ ʨʦʟʧʦʯʠʥʘʻʤʦ ʧʨʦʻʢʪ ʥʘ ʪʝʤʫ 

"ɸʢʚʘʨʽʫʤ". ʄʠ ʙʫʜʝʤʦ ʚʠʚʯʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʘʢʚʘʨʽʫʤʥʠʭ ʨʠʙ, ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ 

ʧʦʪʨʝʙʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ, ʷʢ ʧʽʜʛʦʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʨʠʙ ʫ 

ʥʘʰʦʤʫ ʘʢʚʘʨʽʫʤʽ, ʧʣʘʥʫʚʘʪʠ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʜʠʟʘʡʥ ʘʢʚʘʨʽʫʤʫ. 

2. ʇʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ (ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʚʠʢʦʥʘʥʥʷ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʚʧʨʘʚ). 

3. ʇʨʦʻʢʪʥʘ ʨʦʙʦʪʘ (ʧʨʦʻʢʪʫʚʘʥʥʷ çʤʘʢʝʪʫè, ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ, ʨʦʙʦʪʘ ʟ 

ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ). 

ʂʨʦʢ 1 - ɺʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʢʚʘʨʽʫʤʥʠʭ ʨʠʙ. 
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ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʥʘʰʦʛʦ ʧʨʦʻʢʪʫ ʙʫʜʝ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʢʚʘʨʽʫʤʥʠʭ 

ʨʠʙ ʪʘ ʾʭ ʧʦʪʨʝʙ. ʄʠ ʤʦʞʝʤʦ ʨʦʟʜʽʣʠʪʠ ʥʘʰʠʭ ʫʯʥʽʚ ʥʘ ʛʨʫʧʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʚʠʚʯʘʪʠʤʝ ʧʝʚʥʠʡ ʚʠʜ ʨʠʙ. ɿʘ ʜʦʧʦʤʦʛʦʶ ɯʥʪʝʨʥʝʪʫ, ʢʥʠʛ ʽ ʞʫʨʥʘʣʽʚ ʫʯʥʽ 

ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʠʙ ʪʘ ʚʘʨʽʘʥʪʘʤʠ ʨʦʟʤʽʱʝʥʥʷ ʾʭ ʚ 

ʘʢʚʘʨʽʫʤʽ. 

ʂʨʦʢ 2 - ʈʦʟʙʫʜʦʚʘ ʘʢʚʘʨʽʫʤʫ. 

ɼʨʫʛʠʤ ʢʨʦʢʦʤ ʙʫʜʝ ʨʦʟʙʫʜʦʚʘ ʩʘʤʦʛʦ ʘʢʚʘʨʽʫʤʫ. ʄʠ ʧʦʚʠʥʥʽ ʜʽʟʥʘʪʠʩʴ, 

ʷʢ ʨʦʟʙʫʜʫʚʘʪʠ ʧʨʘʚʠʣʴʥʠʡ ʘʢʚʘʨʽʫʤ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ. ʄʠ 

ʤʦʞʝʤʦ ʨʦʟʜʽʣʠʪʠ ʫʯʥʽʚ ʥʘ ʛʨʫʧʠ ʪʘ ʧʦʧʨʦʩʠʪʠ ʢʦʞʥʫ ʟ ʥʠʭ ʜʦʩʣʽʜʠʪʠ ʧʝʚʥʠʡ 

ʘʩʧʝʢʪ ʨʦʟʙʫʜʦʚʠ ʘʢʚʘʨʽʫʤʫ: ʬʽʣʴʪʨ, ˇʨʫʥʪ, ʜʝʢʦʨʘʮʽʾ ʪʦʱʦ. 

ʂʨʦʢ 3 - ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʚʦʜʠ. 

ʇʦʪʽʤ ʤʠ ʧʦʚʠʥʥʽ ʜʽʟʥʘʪʠʩʴ, ʷʢ ʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ ʚʦʜʠ ʚ ʘʢʚʘʨʽʫʤʽ. ʋʯʥʽ 

ʤʦʞʫʪʴ ʜʦʩʣʽʜʠʪʠ, ʷʢʽ ʪʝʩʪʠ ʧʦʪʨʽʙʥʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʦʜʠ, ʷʢ ʨʝʛʫʣʶʚʘʪʠ ʨʽʚʝʥʴ 

pH ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʦʜʠ. 

ʂʨʦʢ 4 - ʍʘʨʯʫʚʘʥʥʷ ʨʠʙ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʜʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʻʪʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʠʙ ʪʘ ʧʽʜʛʦʪʦʚʢʠ 

ʧʨʘʚʠʣʴʥʦʾ ʾʞʽ ʜʣʷ ʥʠʭ. ʄʠ ʤʦʞʝʤʦ ʩʪʚʦʨʠʪʠ ʛʨʫʧʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʠʚʯʘʪʠʤʝ 

ʜʽʻʪʫ ʧʝʚʥʦʛʦ ʚʠʜʫ ʨʠʙ ʽ ʧʽʜʛʦʪʫʻ ʧʨʘʚʠʣʴʥʫ ʾʞʫ ʜʣʷ ʥʠʭ. 

ʂʨʦʢ 5 - ɼʠʟʘʡʥ ʘʢʚʘʨʽʫʤʫ. 

ʆʩʪʘʥʥʽʤ ʢʨʦʢʦʤ ʥʘʰʦʛʦ ʧʨʦʻʢʪʫ ʙʫʜʝ ʜʠʟʘʡʥ ʽ ʜʝʢʦʨʫʚʘʥʥʷ ʘʢʚʘʨʽʫʤʫ. 

ʋʯʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʶ ʪʚʦʨʯʽʩʪʴ ʪʘ ʜʫʤʢʠ, ʱʦʙ ʫʷʚʠʪʠ ʪʘ ʩʪʚʦʨʠʪʠ 

ʫʥʽʢʘʣʴʥʠʡ ʘʢʚʘʨʽʫʤ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ ʪʝʤʦʶ ʪʘ ʢʦʥʮʝʧʮʽʻʶ. ʂʦʞʥʘ ʛʨʫʧʘ ʤʦʞʝ 

ʟʘʡʤʘʪʠʩʴ ʜʠʟʘʡʥʦʤ ʩʚʦʻʾ ʚʣʘʩʥʦʾ ʟʦʥʠ ʡ ʘʢʚʘʨʽʫʤʫ, ʽ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʤʠ 

ʟʤʦʞʝʤʦ ʟʽʙʨʘʪʠ ʚʩʽ ʜʠʟʘʡʥʠ ʨʘʟʦʤ. 

4.ʆʬʦʨʤʣʝʥʥʷ (ʦʩʪʘʪʦʯʥʝ ʦʬʦʨʤʣʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ - ʦʬʦʨʤʣʝʥʥʷ 

ʧʨʝʟʝʥʪʘʮʽʾ ) 

5.ʇʨʝʟʝʥʪʘʮʽʷ ʧʨʦʻʢʪʫ. 
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6. ʇʽʜʙʠʪʪʷ ʧʽʜʩʫʤʢʽʚ. 

ʂʦʨʦʪʢʠʡ ʦʧʠʩ ʧʨʦʻʢʪʫ 3. 

1. ʧʨʦʙʣʝʤʘ (ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ, ʪʝʤʠ ʪʘ ʤʝʪʠ ʧʨʦʻʢʪʫ, 

ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ); 

2. ʧʣʘʥʫʚʘʥʥʷ (ʚʠʟʥʘʯʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʧʨʦʻʢʪʫ, ʟʘʚʜʘʥʴ ʪʘ ʧʣʘʥʫ ʨʦʙʦʪʠ, 

ʦʮʽʥʶʚʘʥʥʷ); 

3. ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ;  

4. ʧʨʦʜʫʢʪ (ʧʨʦʻʢʪʫʚʘʥʥʷ çʤʘʢʝʪʫè STREAM, ʜʝ S - ʮʝ Science (ʧʨʠʨʦʜʥʠʯʽ 

ʥʘʫʢʠ), T ï Technology (ʪʝʭʥʦʣʦʛʽʷ), R ï Reading+wRiting (ʯʠʪʘʥʥʷ ʪʘ ʧʠʩʴʤʦ), E 

ï Engineering (ʽʥʞʠʥʽʨʠʥʛ), A ï Arts (ʤʠʩʪʝʮʪʚʦ), M ï Mathematics (ʤʘʪʝʤʘʪʠʢʘ), 

ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ, ʨʦʙʦʪʘ ʟ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʪʘʪʦʯʥʝ ʦʬʦʨʤʣʝʥʥʷ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ); 

5. ʧʨʝʟʝʥʪʘʮʽʷ; 

6. ʧʦʨʪʬʦʣʽʦ (ʘʥʘʣʽʟ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ, ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ, ʦʮʽʥʢʘ 

ʩʚʦʻʾ ʫʯʘʩʪʽ ʫ ʧʨʦʻʢʪʽ, ʩʪʚʦʨʝʥʥʷ ʧʦʨʪʬʦʣʽʦ, ʧʘʧʢʠ ʚʯʝʥʦʛʦ). 

ɺʠʭʦʜʷʯʠ ʟ ʬʽʣʦʩʦʬʽʾ ʬʝʥʰʫʡ, ʘʢʚʘʨʽʫʤ ʥʘʜʽʣʝʥʠʡ ʩʚʦʻʶ ʉʚʽʜʦʤʽʩʪʶ, 

ʷʚʣʷʻ ʧʦʩʫʜʠʥʫ-ʪʘʣʽʩʤʘʥ, ʘʢʫʤʫʣʶʻ ʩʧʨʠʷʪʣʠʚʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʦʢʠ. ʇʦʜʽʙʥʠʡ 

ʘʪʨʠʙʫʪ ʧʨʠʚʝʨʪʘʻ ʚ ʙʫʜʠʥʦʢ ʞʠʪʪʻʚʫ ʩʠʣʫ, ʤʫʜʨʽʩʪʴ, ʛʘʨʤʦʥʽʶ ʪʘ ʙʘʛʘʪʩʪʚʦ, ʥʝ 

ʪʽʣʴʢʠ ʤʘʪʝʨʽʘʣʴʥʝ, ʘ ʡ ʜʫʭʦʚʥʝ. 

  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

ʘʩʦʙʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ STEM: ʉʘʡʪ ɯʥʩʪʠʪʫʪʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ï ʈʝʞʠʤ 
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ɸʊɽʈɯɸʃʀ ɯV ʄɯɾʅɸʈʆɼʅʆɰ ʅɸʋʂʆɺʆ-ʇʈɸʂʊʀʏʅʆɰ ʂʆʅʌɽʈɽʅʎɯɰ 

çɸʂʊʋɸʃʔʅɯ ɸʉʇɽʂʊʀ ʈʆɿɺʀʊʂʋ STEM-ʆʉɺɯʊʀ ʋ ʅɸɺʏɸʅʅɯ 
ʇʈʀʈʆɼʅʀʏʆʅɸʋʂʆɺʀʍ ɼʀʉʎʀʇʃɯʅè 12-13 ʪʨʘʚʥʷ 2021 ʨʦʢʫ, ʧʨʠʩʚʷʯʝʥʦʾ 

70-ʨʽʯʯʶ ʃʴʦʪʥʦʾ ʘʢʘʜʝʤʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʽʘʮʽʡʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2021 
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ʅʊɽɻʈɸʎɯʗ STEM-ʆʉɺɯʊʀ ɺ ʉʀʉʊɽʄʋ ʇʆɿɸʐʂɯʃʔʅʆɻʆ ʇʈʆʉʊʆʈʋ 
ʈʦʟʨʦʙʥʠʢ: ʃʫʮʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, 2018; 

 
ʐʃʗʍʀ ɺʇʈʆɺɸɼɾɽʅʅʗ STEM-ʆʉɺɯʊʀ ɺ ʇʆɿɸʐʂɯʃʃʗè ʫ ʬʦʨʤʘʪʽ 

Acrobat. /ɿʙʽʨʥʠʢ çɻʨʘʥʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽè ̄ 2 
(2018) ï URL: 
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ʈʆɿɼɯʃ 6. STEM- ʦʩʚʽʪʘ ʉʫʤʱʠʥʠ  

 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʩʘʜʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 
STEM-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʩʚʽʪʠ ʚ ʧʦʟʘʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ ʉʫʤʱʠʥʠ 

 
ʃʘʨʠʩʘ ʊʀʍɽʅʂʆ, ʜʠʨʝʢʪʦʨ ʢʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ï ʦʙʣʘʩʥʦʛʦ 

ʮʝʥʪʨʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʨʦʙʦʪʠ ʟ ʪʘʣʘʥʦʚʠʪʦʶ ʤʦʣʦʜʜʶ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʙʫʜʦʚʠ ʚʽʪʯʠʟʥʷʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʧʨʽʦʨʠʪʝʪʦʤ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʘʧʦʨʫʢʦʶ ʷʢʦʛʦ ʻ ʷʢʽʩʥʘ 

ʦʩʚʽʪʘ. ʇʽʜʛʦʪʦʚʢʘ ʦʩʚʽʯʝʥʠʭ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʨʦʟʚʠʥʝʥʠʭ, ʚʠʩʦʢʦʢʫʣʴʪʫʨʥʠʭ, 

ʧʘʪʨʽʦʪʠʯʥʠʭ ʛʨʦʤʘʜʷʥ ʻ ʩʫʩʧʽʣʴʥʦ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʤʦʣʦʜʽ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ, ʩʧʨʠʷʻ ʾʾ ʩʦʮʽʘʣʴʥʽʡ 

ʘʜʘʧʪʘʮʽʾ, ʧʨʦʬʝʩʽʡʥʽʡ ʽ ʪʚʦʨʯʽʡ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʢʘʨʜʠʥʘʣʴʥʠʭ 

ʩʫʩʧʽʣʴʥʠʭ ʽ ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ ʟʤʽʥ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʘʶʪʴ 

ʚʽʜʧʦʚʽʜʘʪʠ ʘʢʪʫʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʦʢʨʝʤʘ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʤ, 

ʝʢʦʥʦʤʽʯʥʠʤ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʤ, ʙʝʟʧʝʢʦʚʠʤ. ɸ ʮʝ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʠʤʘʛʘʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʾʾ ʧʦʟʘʰʢʽʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ.  

ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʧʨʘʮʽ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠʩʢʦʨʝʥʠʤʠ ʪʝʤʧʘʤʠ, ʧʨʦʧʦʥʫʶʯʠ 

ʤʦʣʦʜʽ ʚʘʢʘʥʩʽʾ ʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʧʦʚôʷʟʘʥʽ ʟ ɯʊ-

ʪʝʭʥʦʣʦʛʽʷʤʠ. ɿʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʘʻ STEM-

ʦʩʚʽʪʘ, ʱʦ ʩʪʘʣʘ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʘʢʪʫʘʣʽʟʘʮʽʾ ʟʤʽʩʪʫ, ʬʦʨʤ ʽ ʥʘʧʨʷʤʽʚ 

ʜʽʷʣʴʥʦʩʪʽ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ.  

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʶ ʦʩʥʦʚʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʢʣʘʜʘʭ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʻ:  

- ʟʘʢʦʥʠ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè, çʇʨʦ ʧʦʟʘʰʢʽʣʴʥʫ ʦʩʚʽʪʫè; 

- ʉʪʨʘʪʝʛʽʷ ʥʘʮʽʦʥʘʣʴʥʦ-ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʟʘʪʚʝʨʜʞʝʥʘ ʋʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 18.05.2019 ʨ. ˉ 286/201; 

- ʂʦʥʮʝʧʮʽʷ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʩʭʚʘʣʝʥʘ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 14 ʛʨʫʜʥʷ 2016 ʨ. ˉ 988-ʨ.; 

- ʂʦʥʮʝʧʮʽʷ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ), 

ʩʭʚʘʣʝʥʘ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 05.08.2020 ʨ. 

 ̄960-ʨ, ʪʘ ʧʣʘʥ ʟʘʭʦʜʽʚ ʱʦʜʦ ʾʾ ʨʝʘʣʽʟʘʮʽʾ, ʟʘʪʚʝʨʜʞʝʥʠʡ 
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ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 13.01.2021 ʨ. ˉ 131-ʨ;  

- ʥʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʚʽʜ 10.08.2022 ʨ. ˉ 741 çʇʨʦ 

ʨʝʘʣʽʟʘʮʽʶ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʻʢʪʫ ʟʘ ʪʝʤʦʶ çʆʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ Sʊɽʄ-ʮʝʥʪʨʽʚè ʫ ʯʝʨʚʥʽ 2022 ï 

ʪʨʘʚʥʽ 2027 ʨʦʢʽʚè; 

- ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʜʝʨʞʘʚʥʠʭ ʮʝʥʪʨʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʮʝʥʪʨʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʝʢʦʣʦʛʦ-

ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʮʝʥʪʨʫ ʥʘʮʽʦʥʘʣʴʥʦ-ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ, ʢʨʘʻʟʥʘʚʩʪʚʘ ʽ ʪʫʨʠʟʤʫ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʽʟ 

ʫʧʨʦʚʘʜʞʝʥʥʷ STEM-ʽʜʝʡ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʦʙʣʘʩʪʽ, ʉʫʤʩʴʢʠʤ ʦʙʣʘʩʥʠʤ ʮʝʥʪʨʦʤ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʨʦʙʦʪʠ ʟ 

ʪʘʣʘʥʦʚʠʪʦʶ ʤʦʣʦʜʜʶ ʽʥʽʮʽʡʦʚʘʥʦ ʜʽʷʣʴʥʽʩʪʴ:  

- ʦʙʣʘʩʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ STEM-ʢʦʚʦʨʢʽʥʛʫ, ʩʝʨʝʜ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ 

ʷʢʦʛʦ: ʦʨʛʘʥʽʟʘʮʽʷ ʟʣʘʛʦʜʞʝʥʦʾ ʨʦʙʦʪʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʘʢʪʠʚʫ, ʩʧʽʣʴʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʨʦʙʦʪʠ, ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʥʝʪʚʦʨʢʽʥʛʫ ʜʣʷ ʧʝʜʘʛʦʛʽʚ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʦʙʣʘʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʷ 

ʧʽʜʪʨʠʤʢʠ ʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʥʘʚʯʘʣʴʥʦ-ʧʨʘʢʪʠʯʥʦʾ, STEM-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʨʦʻʢʪʥʦʾ ʪʘ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʙʜʘʨʦʚʘʥʠʭ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ; 

- ʦʙʣʘʩʥʦʾ STEM-ʰʢʦʣʠ ʜʣʷ ʧʝʜʘʛʦʛʽʚ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, 

ʩʝʨʝʜ ʟʘʚʜʘʥʴ ʷʢʦʾ: ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ, ʧʨʘʢʪʠʯʥʦʛʦ ʪʘ 

ʧʽʜʩʫʤʢʦʚʦʛʦ ʤʦʜʫʣʽʚ, ʧʨʝʟʝʥʪʘʮʽʷ ʪʚʦʨʯʠʭ ʜʦʨʦʙʢʽʚ ʫʯʘʩʥʠʢʽʚ 

ʦʙʣʘʩʥʦʛʦ ʬʝʩʪʠʚʘʣʶ STEM-ʽʜʝʡ, ʚʠʩʚʽʪʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ STEM-ʟʘʥʷʪʴ ʽ ʟʘʭʦʜʽʚ; 

- ʦʙʣʘʩʥʦʛʦ ʬʝʩʪʠʚʘʣʶ STEM-ʽʜʝʡ çɽʂʆʘʢʪʠʚʥʘ STEM-ʚʝʩʥʘ 

ʧʦʟʘʰʢʽʣʴʥʘè, ɦ ʦ ʧʨʦʭʦʜʠʪʴ ʫ ʬʦʨʤʘʪʽ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ STEM-ʚʝʩʥʠ ʪʘ 

ʚʢʣʶʯʘʻ: ʚʠʩʚʽʪʣʝʥʥʷ STEM-ʜʽʷʣʴʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʫ ʩʦʮʤʝʨʝʞʘʭ, ʥʘ 
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ʩʘʡʪʘʭ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ; ʦʥʣʘʡʥ-ʟʫʩʪʨʽʯʽ ʧʝʜʘʛʦʛʽʚ ʟ 

ʧʠʪʘʥʴ ʧʨʝʟʝʥʪʘʮʽʾ ʥʦʚʠʭ ʧʨʘʢʪʠʢ STEM-ʥʘʚʯʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ 

ʫʯʥʽʚʩʴʢʠʭ ʧʨʦʻʢʪʽʚ ʧʦʰʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʪʘ 

ʦʙʛʦʚʦʨʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʥʦʚʠʭ STEM-ʘʢʪʠʚʥʦʩʪʝʡ, ʢʨʝʘʪʠʚʥʠʭ 

STEM-ʧʨʦʻʢʪʽʚ;  

- ʦʙʣʘʩʥʦʛʦ ʢʦʥʢʫʨʩʫ ʨʦʟʨʦʙʦʢ ʽʥʪʝʛʨʦʚʘʥʠʭ STEM-ʟʘʥʷʪʴ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʦʚʘʜʞʝʥʥʷ STEM-ʽʜʝʡ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʦʙʣʘʩʪʽ, ʘʥʘʣʽʟʫ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʘʧʨʦʙʦʚʘʥʠʭ ʽʥʥʦʚʘʮʽʡ, ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʦʚʠʭ ʬʦʨʤ ʽ 

ʤʝʪʦʜʽʚ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤ ʨʦʙʦʪʠ ʟ 

ʦʙʜʘʨʦʚʘʥʠʤʠ ʟʜʦʙʫʚʘʯʘʤʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʨʦʟʰʠʨʝʥʥʷ 

ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ STEM-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʩʚʽʪʠ. 

ʋ 2023 ʨʦʮʽ ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʣʝʢʪʠʚ ʉʫʤʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʨʦʙʦʪʠ ʟ ʪʘʣʘʥʦʚʠʪʦʶ ʤʦʣʦʜʜʶ ʫʚʽʡʰʦʚ ʜʦ ʩʢʣʘʜʫ 

ʫʯʘʩʥʠʢʽʚ ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʻʢʪʫ çʆʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ STEM-ʮʝʥʪʨʽʚè. ʈʦʙʦʪʘ ʟʘ ʧʨʦʻʢʪʦʤ 

ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʨʦʟʨʦʙʢʫ, ʘ ʡ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ 

ʩʪʚʦʨʝʥʥʷ STEM-ʮʝʥʪʨʽʚ ʜʣʷ ʜʽʪʝʡ ʪʘ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ, ʧʦʰʠʨʝʥʥʷ ʢʦʥʮʝʧʪʽʚ ʅʋʐ ʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ.  

ɯʟ 2023 ʨʦʢʫ ʟʘʢʣʘʜ ʟʜʽʡʩʥʶʻ ʢʦʦʨʜʠʥʘʮʽʶ ʟʘʭʦʜʽʚ ʽʟ ʨʝʘʣʽʟʘʮʽʾ  ʦʙʣʘʩʥʦʾ 

ʇʨʦʛʨʘʤʠ çʄʦʣʦʜʘ ʛʝʥʝʨʘʮʽʷ ʉʫʤʱʠʥʠ ʥʘ 2023 ï 2027 ʨʦʢʠè, ʱʦ ʤʘʻ ʟʘ ʤʝʪʫ 

ʚʠʷʚʣʝʥʥʷ ʦʙʜʘʨʦʚʘʥʠʭ ʜʽʪʝʡ ʪʘ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʦʨʛʘʥʽʟʘʮʽʶ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʩʫʧʨʦʚʦʜʫ ʾʭ ʥʘʚʯʘʣʴʥʦ-ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʦʢʨʝʤʘ ʧʨʦʚʝʜʝʥʦ  ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʩʝʤʽʥʘʨʠ ʜʣʷ ʧʝʜʘʛʦʛʽʚ ʦʙʣʘʩʪʽ; ʢʦʥʢʫʨʩʥʠʡ ʚʽʜʙʽʨ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʦʩʚʽʪʥʽ 

ʽʥʪʝʥʩʠʚʠ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʇʨʦʛʨʘʤʠ; ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʦʙʦʪʫ ʦʙʣʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʮʝʥʪʨʫ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʇʨʦʛʨʘʤʠ çʄʦʣʦʜʘ ʛʝʥʝʨʘʮʽʷ ʉʫʤʱʠʥʠ ʥʘ 2023 ï 2027 

ʨʦʢʠè. 

ɿʚʘʞʘʶʯʠ ʥʘ ʩʦʮʽʘʣʴʥʫ ʚʘʞʣʠʚʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʘʩʧʝʢʪʽʚ ʧʨʦʬʝʩʽʡʥʦ-ʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʝʜʢʦʣʝʢʪʠʚʫ ʟʘʢʣʘʜʫ, ʫ ʥʘʩʪʫʧʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ ʨʦʟʢʨʠʚʘʶʪʴʩʷ 
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ʦʩʥʦʚʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʤʝʪʦʜʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʟ 

ʨʦʟʙʫʜʦʚʠ STEM-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʩʚʽʪʠ ʚ ʧʦʟʘʰʢʽʣʴʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 
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STEM-ʦʩʚʽʪʘ ʡ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʾ: ʟ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʛʫʨʪʢʽʚ 
ʉʫʤʩʴʢʦʛʦ ʮʝʥʪʨʫ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ 

 
ɺʣʘʜʠʩʣʘʚ ɺɽʈʊɽʃʔ, ʟʘʚʽʜʫʚʘʯ ʤʝʪʦʜʠʯʥʦʛʦ ʚʽʜʜʽʣʫ ʎʝʥʪʨʫ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʾ 
ʪʚʦʨʯʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʉʫʤʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

 

ʇʨʘʢʪʠʢʦʶ ʫʩʧʽʰʥʠʭ ʢʨʘʾʥ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʴʦʛʦʜʥʽ ʧʨʦʜʫʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ 

ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ STEM-ʦʩʚʽʪʠ ʫ ʟʘʢʣʘʜʘʭ 

ʦʩʚʽʪʠ ʚʩʽʭ ʨʽʚʥʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʦʟʘʰʢʽʣʴʥʠʭ. STEM-ʦʩʚʽʪʘ ʩʧʨʠʷʻ ʧʽʜʛʦʪʦʚʮʽ 

ʩʫʯʘʩʥʠʭ ʚʠʧʫʩʢʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ: ʙʫʪʠ ʤʦʙʽʣʴʥʠʤʠ ʪʘ 

ʛʥʫʯʢʠʤʠ, ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʣʘʩʥʽ ʟʥʘʥʥʷ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʞʠʪʪʻʚʠʭ ʧʨʦʙʣʝʤ. 

ʋ ʎʝʥʪʨʽ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʉʫʤʩʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠ ʩʪʚʦʨʝʥʦ ʚʩʽ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʞʠʪʪʻʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʠʭʦʚʘʥʮʽʚ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʬʦʨʤʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ. ʆʩʚʽʪʥʻ STEM-ʩʝʨʝʜʦʚʠʱʝ ʟʘʢʣʘʜʫ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ ʩʢʣʘʜʦʚʽ: ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ (ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ, ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʙʽʦʣʦʛʽʯʥʫ ʣʘʙʦʨʘʪʦʨʽʶ (ʞʠʚʠʡ ʢʫʪʦʯʦʢ ʽ 

ʢʘʙʽʥʝʪ ʘʢʚʘʨʽʫʤʥʦʛʦ ʨʠʙʥʠʮʪʚʘ), ʥʘʚʯʘʣʴʥʦ-ʪʚʘʨʠʥʥʠʮʴʢʫ ʬʝʨʤʫ, ʩʫʯʘʩʥʫ 

ʪʝʧʣʠʮʶ, ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʫ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ ʪʦʱʦ), ʧʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʫ 

(ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʚʽʜʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʽ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ï ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʜʦʰʢʠ, ʮʠʬʨʦʚʽ ʤʽʢʨʦʩʢʦʧʠ, ʥʘʦʯʥʽ ʧʦʩʽʙʥʠʢʠ, ʢʦʤʧʣʝʢʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ 

ʩʝʨʝʜʦʚʠʱʘ, ʮʠʬʨʦʚʽ ʧʨʠʣʘʜʠ ʪʦʱʦ) ʪʘ ʩʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʫ (ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ, 

ʥʘʫʢʦʚʽ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʧʝʜʘʛʦʛʽʯʥʽ ʢʘʜʨʠ). 

STEM-ʥʘʚʯʘʥʥʷʤ ʫ ʟʘʢʣʘʜʽ ʦʭʦʧʣʝʥʽ ʜʽʪʠ ʪʘ ʫʯʥʽʚʩʴʢʘ ʤʦʣʦʜʴ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ, ʛʫʨʪʢʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ. ɼʣʷ ʜʽʪʝʡ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʪʘ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʩʝʨʝʜʥʴʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʩʪʚʦʨʝʥʽ ʦʩʝʨʝʜʢʠ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʪʚʦʨʯʦʩʪʽ, ʜʦʩʣʽʜʞʝʥʴ, ʥʦʚʠʥ, ʨʝʣʘʢʩʘʮʽʾ ʪʘ ʪʝʨʠʪʦʨʽʷ ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ, ʷʢʘ ʩʧʦʥʫʢʘʻ ʢʦʞʥʦʛʦ ʚʠʭʦʚʘʥʮʷ ʤʠʩʣʠʪʠ, ʟʥʘʭʦʜʠʪʠ ʥʦʚʽ ʨʽʰʝʥʥʷ, 

ʤʦʪʠʚʫʻ ʪʘ ʥʘʜʠʭʘʻ ʥʘ ʧʨʘʢʪʠʯʥʽ ʨʽʰʝʥʥʷ, ʫʧʝʚʥʝʥʽʩʪʴ ʫ ʩʦʙʽ. ɼʣʷ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʥʘ ʙʘʟʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʫ ʬʫʥʢʮʽʦʥʫʻ ʎʝʥʪʨ 

ʜʦʚʫʟʽʚʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʜʝ ʧʨʘʮʶʶʪʴ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʛʫʨʪʢʠ: çɹʽʦʣʦʛʽʷ ʟ 

ʦʩʥʦʚʘʤʠ ʜʦʩʣʽʜʥʠʮʪʚʘè, çɹʽʦʣʦʛʽʷ (ʜʣʷ ʘʙʽʪʫʨʽʻʥʪʽʚ)è ʪʘ çʇʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ 
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ʙʽʦʣʦʛʽʾè. ʄʝʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ STEM-ʦʩʚʽʪʠ ʚ ʨʦʙʦʪʫ ʮʠʭ ʛʫʨʪʢʽʚ 

ʧʦʣʷʛʘʻ ʫ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʩʪʚʦʨʝʥʥʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʘʢʣʘʜʦʤ ʦʩʚʽʪʠ ʽ 

ʩʦʮʽʘʣʴʥʠʤʠ ʧʨʘʢʪʠʢʘʤʠ, ʤʽʞ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ ʽ ʮʽʣʠʤ ʩʚʽʪʦʤ ʚ ʘʩʧʝʢʪʽ 

ʨʦʟʚʠʪʢʫ ʟʜʽʙʥʦʩʪʝʡ ʚʠʭʦʚʘʥʮʷ, ʨʽʚʝʥʴ ʷʢʠʭ ʚʠʟʥʘʯʘʪʠʤʝ ʡʦʛʦ ʫʩʧʽʰʥʫ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ ʷʢ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ, ʪʘʢ ʽ ʚ ʞʠʪʪʽ. ɺʠʭʦʚʘʥʮʽ ʥʝ ʧʨʦʩʪʦ ʚʯʷʪʴʩʷ 

ʛʝʥʝʨʫʚʘʪʠ ʮʽʢʘʚʽ ʽʜʝʾ, ʘʣʝ ʡ ʚʽʜʨʘʟʫ ʚʪʽʣʶʶʪʴ ʾʭ ʫ ʞʠʪʪʷ, ʥʘʚʯʘʶʪʴʩʷ ʧʣʘʥʫʚʘʪʠ  

ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, ʚʠʭʦʜʷʯʠ ʟ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʽ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʦʙʦʚôʷʟʢʦʚʦ ʩʪʘʥʝ ʡʦʤʫ ʚ ʥʘʛʦʜʽ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. 

ʇʽʜ ʯʘʩ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʾ ʟʘʣʫʯʘʻʤʦ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʽ ʩʠʪʫʘʮʽʡ, ʬʦʨʤʫʣʶʻʤʦ ʯʽʪʢʽ ʢʨʠʪʝʨʽʾ ʜʦ ʟʘʚʜʘʥʴ, 

ʱʦ ʚʠʢʦʥʫʶʪʴ ʫʯʘʩʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʠʷʻʤʦ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʡ 

ʢʦʤʘʥʜʥʽʡ ʨʦʙʦʪʽ, ʟʘʩʪʦʩʦʚʫʻʤʦ ʝʣʝʤʝʥʪʠ ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʟʘʥʫʨʶʻʤʦ 

ʫʯʥʽʚ ʫ ʧʨʘʢʪʠʯʥʝ ʪʘ ʚʽʜʢʨʠʪʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ STEM-ʟʘʥʷʪʴ, 

STEM-ʧʨʦʻʢʪʽʚ ʽ STEM-ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʻʤʦ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʦʥʣʘʡʥ-ʪʝʭʥʦʣʦʛʽʾ, ɯʂʊ ʪʘ ʤʝʜʽʘʪʝʭʥʦʣʦʛʽʾ, 

ʽʥʪʝʛʨʘʪʠʚʥʦʛʦ, ʦʩʦʙʠʩʪʽʩʥʦ-ʟʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ.  

ɼʣʷ ʧʨʠʢʣʘʜʫ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ STEM-ʧʨʦʻʢʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʪʝʤʠ: çɿʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷè ʧʨʦʛʨʘʤʥʦʛʦ 

ʨʦʟʜʽʣʫ çʅʘʜʦʨʛʘʥʽʟʥʦʤʽ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʚʦʾ ʧʨʠʨʦʜʠè ʛʫʨʪʢʘ çɹʽʦʣʦʛʽʷ ʟ 

ʦʩʥʦʚʘʤʠ ʜʦʩʣʽʜʥʠʮʪʚʘè. ʄʝʪʘ ʮʠʭ ʟʘʥʷʪʴ ï ʨʦʟʨʦʙʢʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʚʦʨʝʥʥʷ  

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʦʜʘʥʥʷ ʢʣʦʧʦʪʘʥʥʷ ʜʦ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, 

ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʇʽʜ ʯʘʩ ʝʢʩʧʝʜʠʮʽʡʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʾ ʜʣʷ ʟʘʧʦʚʽʜʘʥʥʷ ʜʽʣʷʥʢʠ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʟʥʘʥʥʷ ʟ ʢʫʨʩʫ ʛʝʦʛʨʘʬʽʾ, ʙʦʪʘʥʽʢʠ, ʟʦʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ ʪʘ ʛʝʦʛʨʘʬʽʾ, ʟʙʠʨʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʽʦʣʦʛʽʯʥʝ ʪʘ ʣʘʥʜʰʘʬʪʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʝʨʠʪʦʨʽʾ (Science). 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ɯʂʊ ʪʝʭʥʦʣʦʛʽʾ GoogleMaps, GoogleEarth, INaturalist, 

Biodiversity Viewer ʪʦʱʦ (Technology), ʩʪʚʦʨʶʶʪʴ ʧʣʘʥ ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʘ, 

ʨʦʟʨʦʙʣʷʶʪʴ ʦʧʪʠʤʘʣʴʥʽ ʤʘʨʰʨʫʪʠ (ʧʽʰʦʭʽʜʥʽ, ʚʝʣʦ-, ʘʚʪʦ- ʪʘ ʚʦʜʥʽ ʤʘʨʰʨʫʪʠ), 

ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʷʶʪʴ ʧʨʦʻʢʪ ʟ ʙʣʘʛʦʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʾ ʟ ʨʝʢʨʝʘʮʽʡʥʦʶ ʪʘ 
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ʪʫʨʠʩʪʠʯʥʦʶ ʤʝʪʦʶ (Engineering). ʅʘ ʚʩʽʭ ʝʪʘʧʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫ 

ʧʨʦʚʦʜʷʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʾ, çʧʦʢʘʟʥʠʢʘ ʟʘʧʦʚʽʜʥʦʩʪʽè ʪʘ 

ʥʘʜʘʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ (Mathematics). 

ʗʢ ʜʦʚʦʜʠʪʴ ʧʨʘʢʪʠʢʘ, ʤʝʪʦʜ ʧʨʦʻʢʪʽʚ ʻ ʜʦʩʠʪʴ ʛʥʫʯʢʠʤ ʫ ʧʽʜʭʦʜʘʭ ʜʦ ʬʦʨʤ 

ʧʨʝʟʝʥʪʘʮʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ: ʧʨʦʚʝʜʝʥʥʷ ʟʘʩʽʜʘʥʥʷ ʢʨʫʛʣʦʛʦ ʩʪʦʣʫ, 

ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ, ʧʨʝʩ-ʢʦʥʬʝʨʝʥʮʽʷ, ʜʝʤʦʥʩʪʨʘʮʽʷ ʧʨʦʜʫʢʪʫ, ʚʠʢʦʥʘʥʦʛʦ ʥʘ 

ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫʯʘʩʪʴ ʫ ʟʘʭʠʩʪʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ. 

ʎʢ̔ʘʚʠʤʠ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʻ ʬʦʨʤʠ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: 

ʩʪʚʦʨʝʥʥʷ ʚʝʙʩʘʡʪʫ, ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʙʫʢʣʝʪʽʚ, ʚʠʩʪʘʚʦʢ, ʢʦʣʝʢʮʽʡ, 

ʧʫʙʣʽʢʘʮʽʡ ʪʝʟ ʪʦʱʦ. 

ʅʝ ʤʝʥʰ ʧʦʢʘʟʦʚʠʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʊʠʧ ʂʽʣʴʯʘʩʪʽ ʯʝʨʚʠ. ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ. 

ɺʠʚʯʝʥʥʷ ʙʫʜʦʚʠ ʢʽʣʴʯʘʩʪʠʭ ʯʝʨʚʽʚè ʧʨʦʛʨʘʤʥʦʛʦ ʨʦʟʜʽʣʫ çɹʽʦʣʦʛʽʷ ʪʚʘʨʠʥè, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʫ ʙʘʟʫ ʟʘʢʣʘʜʫ (ʤʽʢʨʦʩʢʦʧʠ, ʣʘʙʦʨʘʪʦʨʥʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʦʨʛʪʝʭʥʽʢʫ), ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʜʦʩʣʽʜʞʫʶʪʴ ʟʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʠʧʫ, ʾʭʥʶ ʙʫʜʦʚʫ, ʧʨʦʮʝʩʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʠʩʠ 

ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʜʦ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ (Science). ɺʠʚʯʘʶʯʠ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʮʠʭ ʪʚʘʨʠʥ, ʾʭ ʟʥʘʯʝʥʥʷ ʚ ʧʨʠʨʦʜʽ ʽ ʞʠʪʪʽ ʣʶʜʠʥʠ, ʚʠʭʦʚʘʥʮʽ ʬʦʨʤʫʶʪʴ ʞʠʪʪʻʚʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʥʘ ʧʨʘʢʪʠʮʽ. ʅʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʶʶʪʴ ʚʝʨʤʠʢʫʣʴʪʫʨʫ ʚ ʟʘʢʣʘʜʽ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ (Science). ʋʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ ʨʦʟʤʥʦʞʝʥʥʷ ʯʝʨʚʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʤʝʥʪʠ ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ (Engineering Design 

Process, Technology), ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦʩʪʫʧʥʽ ʚʝʙ-ʨʝʩʫʨʩʠ, ʫʯʥʽ ʨʦʟʨʦʙʣʷʶʪʴ 

ʨʦʟʧʣʽʜʥʠʢ ʪʚʘʨʠʥ (Engineering). ɼʘʣʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʦʙʨʘʭʫʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ 

ʚʠʛʦʜʠ ʫʪʠʣʽʟʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʣʘʜʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

(ʮʝ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ çʖʥʥʘʪʽʚʩʴʢʠʡè), ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʚʝʨʤʠʢʦʤʧʦʩʪʫ 

ʪʘ ʙʽʦʛʫʤʘʪʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʠʭ ʯʝʨʚʽʚ ʫ ʷʢʦʩʪʽ ʢʦʨʤʦʚʦʾ ʙʘʟʠ ʥʘʚʯʘʣʴʥʦ-

ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʬʝʨʤʠ, ʢʦʤʧʣʝʢʩʫ ʘʢʚʘʨʽʫʤʥʦʛʦ ʨʠʙʥʠʮʪʚʘ. ʆʪʨʠʤʘʥʽ ʥʘʚʠʯʢʠ ʪʘ 

ʨʦʟʨʘʭʫʥʢʠ ʫʯʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʚʝʜʝʥʥʷ ʚʣʘʩʥʦʛʦ ʧʨʠʩʘʜʠʙʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ (Mathematics). 
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ʗʢ ʧʨʠʢʣʘʜ STEM-ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʜʦʩʣʽʜʥʦ - 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʨʦʙʦʪʫ çʆʧʪʠʤʽʟʘʮʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʎʠʙʫʣʽ ʛʦʨʦʜʥʴʦʾ 

(ɸlliumcepa) ʥʘ ʟʝʣʝʥʴ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʤʽʥʽ-ʪʝʧʣʠʮʽè. ɿʘʚʜʘʥʥʷ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʛʽʧʦʪʝʟʠ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʦʩʚʽʪʠʣʴʥʠʢʘ ʪʘ 

ʤʽʥʽ-ʪʝʧʣʠʮʽ ʷʢ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʭʦʜʫ 

ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʟʝʣʝʥʠʭ ʪʨʫʙʯʘʩʪʠʭ ʣʠʩʪʢʽʚ). ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʯʥʽ ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʩʣʠʥʠ ʪʘ 

ʫʤʦʚʘʤʠ ʦʪʨʠʤʘʥʥʷ ʟʝʣʝʥʠʭ ʣʠʩʪʢʽʚ ʚʽʜ ʥʝʾ ʧʨʠ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʠʨʦʜʥʴʦʤʫ ʦʩʚʽʪʣʝʥʥʽ (Science). ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʦʨʤʫʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʥʘʚʠʯʢʠ: ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʨʦʻʢʪ ʤʽʥʽ-ʪʝʧʣʠʮʽ ʟ 

ʨʦʟʨʘʭʫʥʢʘʤʠ, ʧʨʦʚʦʜʠʪʴʩʷ ʾʾ ʤʦʥʪʘʞ ʽ ʚʽʜʧʦʚʽʜʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ ʱʦʜʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥʠ (Technology, Engineering). ʇʨʦʚʦʜʷʪʴʩʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʧʨʫʛʠ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ʪʘ ʧʦʢʘʟʥʠʢʽʚ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʩʚʽʪʣʝʥʥʷ ʚʽʜ ʣʘʤʧʠ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʽʪʨʷ ʪʘ ˇʨʫʥʪʫ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʚʘʞʫʚʘʥʥʷ ʮʠʙʫʣʠʥ ʟ ʦʙʨʘʭʫʥʢʘʤʠ ʟʘʛʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʟʝʣʝʥʠʭ ʣʠʩʪʢʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʭʦʜʫ 

ʟʝʣʝʥʠʭ ʪʨʫʙʯʘʩʪʠʭ ʣʠʩʪʢʽʚ ʪʦʱʦ (Mathematics). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ STEM-ʦʩʚʽʪʠ ʥʘ ʟʘʥʷʪʪʷʭ ʛʫʨʪʢʽʚ ʧʽʜ 

ʯʘʩ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʾ ʧʦʣʷʛʘʶʪʴ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʚʧʝʚʥʝʥʦʩʪʽ ʫ ʚʣʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ, ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ 

ʟ ʬʽʥʘʥʩʦʚʦʾ ʪʘ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʨʝʩʫ ʜʦ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʆʩʥʦʚʥʽ ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʢʦʥʮʝʧʮʽʾ 

çʅʋʐè ʛʘʨʤʦʥʽʡʥʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ STEM-ʦʩʚʽʪʠ, ʩʪʚʦʨʶʶʯʠ ʦʩʥʦʚʫ 

ʜʣʷ ʫʩʧʽʰʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʽ ʛʨʦʤʘʜʷʥʠʥʘ. 

ʋʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʽ 

ʟʘʚʜʘʥʥʷ ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʦʛʦ ʥʘʧʨʷʤʫ ʨʦʙʦʪʠ ʟʽ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ʩʪʘʨʰʦʛʦ 

ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. 

STEM-ʦʩʚʽʪʘ ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʾ ʚʢʣʶʯʘʻ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ 

ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʘ, ʷʢʠʡ ʤʘʻ ʯʽʪʢʦ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʩʚʦʶ ʩʦʮʽʘʣʴʥʫ 
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ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʧʦʩʪʽʡʥʦ ʜʙʘʪʠ ʧʨʦ ʦʩʦʙʠʩʪʽʩʥʝ ʽ ʧʨʦʬʝʩʽʡʥʝ ʟʨʦʩʪʘʥʥʷ, ʚʤʽʻ 

ʜʦʩʷʛʘʪʠ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʮʽʣʝʡ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʨʦʙʦʪʽ ʤʝʪʦʜʠʯʥʦʾ ʩʣʫʞʙʠ 

ʟʘʢʣʘʜʫ ʧʦʩʽʜʘʻ ʧʽʜʛʦʪʦʚʢʘ ʢʝʨʽʚʥʠʢʘ ʛʫʨʪʢʘ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʦʛʦ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 

ʛʫʨʪʢʦʚʦʶ ʨʦʙʦʪʦʶ. ʉʘʤʝ ʪʦʤʫ ʢʨʘʱʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʜʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ 

STEM-ʦʩʚʽʪʠ ʚ ʨʦʙʦʪʫ ʛʫʨʪʢʽʚ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʾ ʧʦʰʠʨʶʻʪʴʩʷ ʧʽʜ 

ʯʘʩ ʨʦʙʦʪʠ ʧʦʩʪʽʡʥʦʛʦ ʩʝʤʽʥʘʨʫ, ʥʘ ʟʘʩʽʜʘʥʥʽ ʤʝʪʦʜʠʯʥʦʛʦ ʦʙôʻʜʥʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʫ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʠʢʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʭʦʜʘʭ ʨʽʟʥʠʭ ʨʽʚʥʽʚ. 
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ʆʙʣʘʩʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ STEM-ʢʦʚʦʨʢʽʥʛ:  

ʢʦʦʨʜʠʥʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʟʘʢʣʘʜʘʭ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 
 

ɺʽʢʪʦʨʽʷ ɿɸʗʈʅɸ, ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʢʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ï 
ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʨʦʙʦʪʠ  ʟ ʪʘʣʘʥʦʚʠʪʦʶ ʤʦʣʦʜʜʶ, ʢʘʥʜʠʜʘʪ 
ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

 
ɿʘʢʣʘʜʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʧʨʦʜʦʚʞʫʶʪʴ ʘʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ, ʩʪʚʦʨʶʶʪʴ 

ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ, ʜʫʭʦʚʥʦʛʦ, ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ 

ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʤʽʩʪʦʚʥʝ ʜʦʟʚʽʣʣʷ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʫ 

ʧʽʜʪʨʠʤʢʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʰʣʷʭʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʟ ʤʝʪʦʶ ʧʣʝʢʘʥʥʷ ʟʜʽʙʥʦʩʪʝʡ ʽ ʪʚʦʨʯʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ, ʨʦʟʚʠʪʢʫ ʪʘʣʘʥʪʽʚ ʡ ʦʙʜʘʨʫʚʘʥʴ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ʋ 2018 ʨʦʮʽ ʚ ʤʝʞʘʭ ʩʝʤʽʥʘʨʫ-ʥʘʨʘʜʠ ʜʣʷ ʜʠʨʝʢʪʦʨʽʚ ʦʙʣʘʩʥʠʭ ʟʘʢʣʘʜʽʚ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʫ ʙʫʣʦ ʧʨʝʟʝʥʪʦʚʘʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ï ʮʝʥʪʨ ʨʦʟʚʠʪʢʫ çɼ.ɯ.ʄ.è, ʚ ʷʢʦʤʫ ʧʨʦʭʦʜʠʣʠ 

ʘʧʨʦʙʘʮʽʶ ʽʥʥʦʚʘʮʽʡʥʽ, ʥʘ ʪʦʡ ʯʘʩ, ʬʦʨʤʠ ʥʘʚʯʘʣʴʥʦ-ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ 

ʝʣʝʤʝʥʪʘʤʠ STEM-ʦʩʚʽʪʠ.  

ɿʘ 5 ʨʦʢʽʚ ʮʝʥʪʨ ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʩʫʯʘʩʥʠʡ ʢʨʝʘʪʠʚʥʠʡ ʧʦʟʘʰʢʽʣʴʥʠʡ STEM-

ʧʨʦʩʪʽʨ ʜʣʷ ʽʥʪʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

STEM-ʧʝʜʘʛʦʛʽʚ. ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ ʤʦʜʝʣʴ ʮʝʥʪʨʫ ʩʪʘʣʘ ʜʽʻʚʦʶ ʜʣʷ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʚ ʉʫʤʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʮʝʥʪʨʽ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʨʦʙʦʪʠ ʟ 

ʪʘʣʘʥʦʚʠʪʦʶ ʤʦʣʦʜʜʶ (ʜʘʣʽ ï ʆʎʇʆ ʪʘ ʈʊʄ), ʟʘʢʣʘʜʘʭ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

ʦʙʣʘʩʪʽ. 

ɸʜʞʝ ʧʽʜ ʯʘʩ ʘʧʨʦʙʘʮʽʾ ʥʦʚʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʨʦʙʦʪʠ ʟ ʚʠʭʦʚʘʥʮʷʤʠ, 

ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ï ʤʠ ʜʦʣʘʣʠ ʙʘʛʘʪʦ ʚʠʢʣʠʢʽʚ: 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ, ʢʘʜʨʦʚʠʭ, ʤʘʪʝʨʽʘʣʴʥʦ ʪʝʭʥʽʯʥʠʭ. ɸʣʝ ʟʛʦʜʦʤ ʮʽ 

ʚʠʢʣʠʢʠ ʧʝʨʝʪʚʦʨʶʚʘʣʠʩʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʡ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. 
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STEM-ʦʩʚʽʪʘ ï ʮʝ ʨʝʽʥʞʠʥʽʨʠʥʛ, ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʜʦʩʚʽʜʫ ʡ ʪʨʘʜʠʮʽʡ 

ʧʦʟʘʰʢʽʣʣʷ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʨʦʢʘʤʠ ʽ ʧʦʢʦʣʽʥʥʷʤʠ ʧʝʨʝʚʽʨʝʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʠʢ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʡ ʥʘʚʠʯʦʢ ʯʝʨʝʟ ʧʨʘʢʪʠʢʫ. 

ʋ ʪʘʢʦʤʫ ʢʦʥʪʝʢʩʪʽ STEM-ʦʩʚʽʪʘ ʤʦʞʝ ʩʪʘʪʠ ʷʜʨʦʤ ʧʝʨʝʪʠʥʫ ʚʩʽʭ ʥʘʧʨʷʤʽʚ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʟʫʤʦʚʣʶʶʯʠ ʚʥʫʪʨʽʰʥʽ ʩʠʩʪʝʤʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ. ɸ ʚʽʜʪʘʢ 

ʧʦʩʠʣʠʪʠ ʩʠʥʝʨʛʽʶ, ʧʦʪʝʥʮʽʘʣ ʧʦʟʘʰʢʽʣʣʷ ʪʘ ʚʠʚʝʩʪʠ ʩʠʩʪʝʤʫ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʥʘ ʥʦʚʠʡ ʱʘʙʝʣʴ ʨʦʟʚʠʪʢʫ ʡ ʟʤʽʮʥʽʪʠ ʾʾ ʩʦʮʽʘʣʴʥʫ ʨʦʣʴ ʫ ʩʪʘʥʦʚʣʝʥʥʽ 

ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʷʢ ʩʫʯʘʩʥʠʭ ʫʩʧʽʰʥʠʭ ʦʩʦʙʠʩʪʦʩʪʝʡ. ʇʨʝʜʩʪʘʚʥʠʢʽʚ 

ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ï ʩʚʽʜʦʤʠʭ ʛʨʦʤʘʜʷʥ ʽʟ ʘʢʪʠʚʥʦʶ ʩʦʮʽʘʣʴʥʦʶ ʞʠʪʪʻʚʦʶ ʧʦʟʠʮʽʻʶ, 

ʫʩʧʽʰʥʠʭ ʦʩʦʙʠʩʪʦʩʪʝʡ, ʟʜʘʪʥʠʭ ʟʜʽʡʩʥʠʪʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʨʠʚ ʟʘʜʣʷ 

ʨʦʟʙʫʜʦʚʠ ʩʠʣʴʥʦʾ ʥʝʟʘʣʝʞʥʦʾ ʜʝʨʞʘʚʠ ʰʣʷʭʦʤ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ 

ʫʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʡ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ 

ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʂʦʥʮʝʧʮʽʷ ʫʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʟʘʢʣʘʜʫ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʽʩʪʴ, ʩʠʩʪʝʤʥʽʩʪʴ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ STEM-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ɺʙʘʯʘʻʤʦ, ʱʦ ʢʦʥʩʦʣʽʜʘʮʽʷ ʧʝʜʘʛʦʛʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʩʢʣʘʜʥʽ ʯʘʩʠ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, - ʮʝ ʟʘʧʦʨʫʢʘ ʩʠʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʘ, 

ʟʥʘʯʠʪʴ, ʡ ʟʘʧʦʨʫʢʘ ʩʠʣʴʥʦʛʦ ʫʩʧʽʰʥʦʛʦ ʧʽʜʨʦʩʪʘʶʯʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʦʣʦʜʠʭ 

ʫʢʨʘʾʥʮʽʚ, ʷʢʠʤ ʞʠʪʠ ʫ ʚʽʣʴʥʽʡ ʡ ʥʝʟʘʣʝʞʥʽʡ ʢʨʘʾʥʽ, ʨʦʟʚʠʚʘʪʠ ʾʾ ʝʢʦʥʦʤʽʯʥʫ, 

ʥʘʫʢʦʚʫ ʡ ʩʦʮʽʘʣʴʥʽ ʩʬʝʨʠ. ɯ ʩʘʤʝ STEM-ʦʩʚʽʪʘ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʫʩʧʽʰʥʦʾ ʩʫʯʘʩʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʦʟʥʘʯʝʥʦʛʦ ʥʘʧʨʷʤʫ ʨʦʙʦʪʠ ʚ ʟʘʢʣʘʜʘʭ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʦʙʦʪʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ STEM-

ʢʦʚʦʨʢʽʥʛʫ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʦʛʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʢʦʦʨʜʠʥʘʮʽʶ ʫʧʨʦʚʘʜʞʝʥʥʷ STEM-

ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ  ʦʙʣʘʩʪʽ. 

ʂʦʚʦʨʢʽʥʛ ï ʮʝ ʚʘʨʽʘʥʪ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ, ʢʦʣʠ ʣʶʜʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʟʘʡʥʷʪʦʩʪʽ ʟʙʠʨʘʶʪʴʩʷ ʚ ʩʧʽʣʴʥʦʤʫ ʦʬʽʩʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʇʽʜ ʪʝʨʤʽʥʦʤ coworking 

(collaboration ʪʘ working, ʪʦʙʪʦ çʩʧʽʣʴʥʘ ʨʦʙʦʪʘè) ʨʦʟʫʤʽʶʪʴ ʽ ʧʽʜʭʽʜ ʜʦ ʨʦʙʦʪʠ, ʽ 

ʧʨʠʤʽʱʝʥʥʷ, ʚ ʷʢʦʤʫ ʤʦʞʥʘ ʙʫʪʠ ʬʽʟʠʯʥʦ. 
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ʂʦʦʨʜʠʥʘʮʽʷ ʦʩʚʽʪʥʴʦʾ STEM-ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʪʘʢʠʤʠ ʥʘʧʨʷʤʘʤʠ:  

ʫʧʨʦʚʘʜʞʝʥʥʷ ʦʩʚʽʪʥʴʦʾ STEM-ʜʽʷʣʴʥʦʩʪʽ ʚ ʟʘʢʣʘʜʘʭ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʚ 

ʦʙʣʘʩʪʽ (ʦʨʛʘʥʽʟʘʮʽʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʦʙʣʘʩʥʦʾ STEM-ʰʢʦʣʠ ʜʣʷ ʧʝʜʘʛʦʛʽʚ, 

ʦʙʣʘʩʥʦʛʦ ʬʝʩʪʠʚʘʣʶ STEM-ʽʜʝʡ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʧʦʩʪʽʡʥʦ ʜʽʶʯʦʛʦ 

ʢʦʥʩʘʣʪʽʥʛ-ʮʝʥʪʨʫ, ʧʽʜʛʦʪʦʚʢʘ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʦʥʣʘʡʥ-ʭʘʙʫ 

çʇʦʟʘʰʢʽʣʣʷ ʉʫʤʱʠʥʠè); 

ʤʝʪʦʜʠʯʥʠʡ ʩʫʧʨʦʚʽʜ STEM-ʜʽʷʣʴʥʦʩʪʽ ʚ ʟʘʢʣʘʜʽ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

(ʨʦʙʦʪʘ ʢʦʥʩʘʣʪʽʥʛ-ʛʨʫʧʠ, ʧʣʘʥʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʽʜʨʦʟʜʽʣʘʭ ʟʘʢʣʘʜʫ ʟʘ ʥʘʧʨʷʤʘʤʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʽʟ STEM-ʩʢʣʘʜʦʚʦʶ);  

ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʽ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ 

(ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʪʚʦʨʯʠʭ ʦʙôʻʜʥʘʥʴ ʟ ʢʦʤʧʣʝʢʩʥʦʶ, ʽʥʪʝʛʨʦʚʘʥʦʶ 

ʩʢʣʘʜʦʚʦʶ, ʨʝʘʣʽʟʘʮʽʶ ʦʩʚʽʪʥʽʭ STEAM-ʧʨʦʻʢʪʽʚ ʪʦʱʦ). 

ʏʣʝʥʠ STEM-ʢʦʚʦʨʢʽʥʛʫ ï ʮʝ ʘʛʝʥʪʠ STEM-ʦʩʚʽʪʠ, ʷʢʽ ʧʦʩʠʣʶʶʪʴ 

ʧʨʦʬʝʩʽʡʥʫ ʢʦʤʫʥʽʢʘʮʽʶ. 

 

 

ʌʫʥʢʮʽʾ ʢʦʥʩʘʣʪʽʥʛ-ʛʨʫʧʠ ʧʝʜʘʛʦʛʽʯʦʛʦ STEM-ʢʦʚʦʨʢʽʥʛʫ: 

1) ʢʦʥʩʦʣʽʜʘʮʽʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʢʪʠʚʫ ʟʘʢʣʘʜʫ/ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʽʜʨʦʟʜʽʣʫ ʥʘʚʢʦʣʦ ʧʠʪʘʥʴ ʫʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ; 

2) ʥʝʪ-ʚʦʨʢʽʥʛ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʟʘʢʣʘʜʘʤʠ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ; 

3) ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʦʩʚʽʪʥʴʦʾ ʧʦʟʘʰʢʽʣʴʥʦʾ STEM-ʜʽʷʣʴʥʦʩʪʽ;  

4) ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ STEM-ʩʝʨʝʜʦʚʠʱʘ ʫ ʟʘʢʣʘʜʽ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʬʽʣʶ ʟʘʢʣʘʜʫ ʡ ʟʘʧʠʪʽʚ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ;  

5) ʘʢʪʠʚʥʘ ʫʯʘʩʪʴ ʫ ʧʣʘʥʫʚʘʥʥʽ ʡ ʦʙʛʦʚʦʨʝʥʥʽ ʧʠʪʘʥʴ ʧʦʟʘʰʢʽʣʴʥʦʾ STEM-

ʦʩʚʽʪʠ ʧʽʜ ʯʘʩ ʨʦʙʦʯʠʭ ʦʥʣʘʡʥ-ʟʫʩʪʨʽʯʝʡ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʤʝʪʦʜʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʤʦʥʽʪʦʨʠʥʛ. 

ʊʨʘʻʢʪʦʨʽʷ ʜʽʷʣʴʥʦʩʪʽ ʢʦʚʦʨʢʽʥʛʫ:  

- ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʠ, ʛʝʥʝʨʫʚʘʥʥʷ ʽʜʝʡ; 



141 
 

- ʧʣʘʥʫʚʘʥʥʷ ʝʪʘʧʽʚ ʜʽʷʣʴʥʦʩʪʽ; 

- ʚʠʙʽʨ ʝʬʝʢʪʠʚʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʩʧʽʚʧʨʘʮʽ; 

- ʨʝʘʣʽʟʘʮʽʷ ʟʘʭʦʜʽʚ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʦʙʣʘʩʥʫ STEM-ʰʢʦʣʫ ʜʣʷ ʧʝʜʘʛʦʛʽʚ 

ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ. ʄʝʪʘ 

ʨʦʙʦʪʠ ʰʢʦʣʠ ï ʢʦʥʩʦʣʽʜʘʮʽʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʧʽʣʴʥʦʪʠ, ʘʢʪʫʘʣʽʟʘʮʽʷ ʩʫʯʘʩʥʠʭ 

ʦʩʚʽʪʥʽʭ ʪʝʥʜʝʥʮʽʡ ʚ ʫʤʦʚʘʭ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ, ʧʦʧʫʣʷʨʠʟʘʮʽʷ 

ʧʨʠʨʦʜʥʠʯʦʾ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʧʦʰʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ, ʧʨʦʻʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʞʠʪʪʻʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 

ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ.  

ʇʨʦʛʨʘʤʦʶ ʰʢʦʣʠ ʙʫʣʦ ʧʝʨʝʜʙʘʯʝʥʦ ʧʨʦʚʝʜʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ, 

ʧʨʘʢʪʠʯʥʦʛʦ ʪʘ ʧʽʜʩʫʤʢʦʚʦʛʦ ʤʦʜʫʣʝʡ. ʉʣʫʭʘʯʽ ʰʢʦʣʠ ʦʟʥʘʡʦʤʠʣʠʩʷ ʟ 

ʪʝʤʘʪʠʯʥʠʤʠ ʪʝʦʨʝʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʚʠʢʦʥʘʣʠ ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ, 

ʨʝʘʣʽʟʦʚʫʚʘʣʠ ʝʢʦʣʦʛʽʯʥʽ STEM-ʘʢʪʠʚʥʦʩʪʽ.  

ʇʣʘʪʬʦʨʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʰʢʦʣʠ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ 

ʉʫʤʩʴʢʦʛʦ ʆʎʇʆ ʪʘ ʈʊʄ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʣʦ ʫʢʣʘʜʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʝʡʩʫ ʪʝʦʨʝʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʡ ʘʚʪʦʨʩʴʢʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʜʫʢʪʽʚ. ʇʨʦ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʚ STEM-ʰʢʦʣʽ ʩʚʽʜʯʠʪʴ ʘʢʪʠʚʥʘ ʫʯʘʩʪʴ ʧʝʜʘʛʦʛʽʚ ʟʘʢʣʘʜʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʚ ʦʙʣʘʩʥʠʭ ʟʘʭʦʜʘʭ, ʨʝʘʣʽʟʘʮʽʾ STEM-ʘʢʪʠʚʥʦʩʪʝʡ, ʧʨʦ ʷʢʽ ʤʦʚʘ ʧʽʜʝ ʜʘʣʽ. 

ʉʣʫʭʘʯʘʤʠ ʰʢʦʣʠ ʩʪʘʣʠ ʧʦʥʘʜ 140 ʧʝʜʘʛʦʛʽʚ, ʷʢʽ ʫʩʧʽʰʥʦ ʧʨʦʡʰʣʠ ʚʩʽ ʝʪʘʧʠ 

ʥʘʚʯʘʥʥʷ, ʧʘʨʪʥʝʨʦʤ ʷʢʦʛʦ ʩʪʘʚ ʉʫʤʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʽʥʩʪʠʪʫʪ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ 

ʦʩʚʽʪʠ. ʊʦʤʫ ʩʣʫʭʘʯʽ ʦʪʨʠʤʘʣʠ ʩʝʨʪʠʬʽʢʘʪʠ ʟ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʛʦʜʠʥ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ.  

ɿʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʫʯʘʩʥʠʢʘʤʠ ʰʢʦʣʠ (ʥʘʜʘʥʥʷ ʚʽʜʛʫʢʽʚ, ʧʨʦʧʦʟʠʮʽʡ) 

ʟʘʙʝʟʧʝʯʫʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʩʫʨʩʫ Padlet. 

ʉʝʨʝʜ ʧʨʽʦʨʠʪʝʪʽʚ ʚʙʘʯʘʻʤʦ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʝʬʝʢʪʠʚʥʦʤʫ 

ʫʧʨʦʚʘʜʞʝʥʥʽ STEM-ʦʩʚʽʪʠ:  

1. ʄʦʜʝʨʥʽʟʘʮʽʷ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʥʘʧʨʷʤʫ ʰʣʷʭʦʤ ʫʧʨʦʚʘʜʞʝʥʥʷ 

STEM-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ.  
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2. ʈʝʘʣʽʟʘʮʽʷ ʟʘʭʦʜʽʚ ʫ ʤʝʞʘʭ ʧʨʦʛʨʘʤʠ çʄʦʣʦʜʘ ʛʝʥʝʨʘʮʽʷ ʉʫʤʱʠʥʠè: 

ʦʩʫʯʘʩʥʝʥʥʷ ʬʦʨʤ ʨʦʙʦʪʠ ʟ ʦʙʜʘʨʦʚʘʥʠʤʠ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ. 

3. ʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ ʟ ʫʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʟʘʢʣʘʜʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

4. ʇʦʧʫʣʷʨʠʟʘʮʽʷ STEM-ʜʽʷʣʴʥʦʩʪʽ. 

5. ʎʠʬʨʦʚʽʟʘʮʽʷ ʤʝʪʦʜʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ STEM-ʦʩʚʽʪʠ. 

6. ʇʦʩʠʣʝʥʥʷ ʢʨʦʩʩʝʢʪʦʨʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. 
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