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ɼʀʉɽʈʊɸʎɯʗ 

 

 ʆʉɺɯʊʅɭ ʉɽʈɽɼʆɺʀʑɽ ɯʅʊɽʈɸʂʊʀɺʅʆɻʆ ʄʋɿɽʖ ʅɸʋʂʀ ʗʂ ɿɸʉɯɹ 

ʌʆʈʄʋɺɸʅʅʗ ɼʆʉʃɯɼʅʀʎʔʂʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋ ɿɼʆɹʋɺɸʏɯɺ 

ɹɸɿʆɺʆɰ ʉɽʈɽɼʅʔʆɰ ʆʉɺɯʊʀ  

 

  011 ʆʩʚʽʪʥʽ, ʧʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ 

01 ʆʩʚʽʪʘ/ʇʝʜʘʛʦʛʽʢʘ 

 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ.  

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ 

______________ ʉʘʚʯʝʥʢʦ ʗ.ɺ. 

 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʣʽʧʫʭʽʥʘ ɯʨʠʥʘ ɸʥʜʨʽʾʚʥʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

 

 

ʂʠʾʚ-2025 



2 

 

ɸʅʅʆʊɸʎɯʗ 

 

ʉʘʚʯʝʥʢʦ ʗ. ɺ. ʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʟʘʩʽʙ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 011 çʆʩʚʽʪʥʽ, 

ʧʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠè (01 ï ʆʩʚʽʪʘ / ʇʝʜʘʛʦʛʽʢʘ). ï ɯʥʩʪʠʪʫʪ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ 

ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2025. 

 

ʉʫʯʘʩʥʽ ʛʣʦʙʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʡ ʪʝʭʥʽʢʠ ʬʦʨʤʫʶʪʴ ʧʽʜʚʠʱʝʥʠʡ 

ʧʦʧʠʪ ʥʘ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʽʥʞʝʥʝʨʽʚ ʪʘ STEM-ʬʘʭʽʚʮʽʚ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʝʡ. ɽʢʩʧʦʥʝʥʮʽʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʪʘʢʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʚʠʤʘʛʘʻ ʨʘʥʥʴʦʛʦ ʟʘʣʫʯʝʥʥʷ ʤʦʣʦʜʽ, ʟʦʢʨʝʤʘ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʜʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ, ʚʠʥʘʭʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ, 

ʚʽʜʧʦʚʽʜʥʦ, ʘʢʪʫʘʣʽʟʫʻ ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʎʷ ʧʨʦʙʣʝʤʘ ʦʙʫʤʦʚʠʣʘ ʫ ʍʍɯ ʩʪʦʣʽʪʪʽ ʧʦʪʨʝʙʫ ʥʘ ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ, 

ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʠʤ ʚʠʢʣʠʢʘʤ, ʟʦʢʨʝʤʘ ʪʘʢʽ, ʷʢ ʧʦʩʣʫʛʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ 

(ʜʘʣʽ ɯʄʅ), ʱʦ ʩʪʨʽʤʢʦ ʧʦʰʠʨʠʣʠʩʷ ʩʚʽʪʦʤ. 

ʊʝʦʨʝʪʠʯʥʠʤʠ ʧʽʜʚʘʣʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʬʝʥʦʤʝʥʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ 

ʩʪʘʣʠ ʚʯʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ, ʢʦʥʝʢʪʠʚʽʟʤʫ ʪʘ ʦʩʥʦʚʠ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʾ ʪʝʦʨʽʾ. 

ʂʦʥʩʪʨʫʢʪʠʚʽʟʤ (ɼʞ. ɹʨʫʥʝʨ, ɽ. ʬʦʥ ɻʣʘʟʝʨʩʬʝʣʴʜ, ɼ. ʂʦʣʙ, ɾ. ʇʽʘʞʝ) ʥʘʛʦʣʦʰʫʻ 

ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʘʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ 

ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ ʤʘʪʝʨʽʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ hands-on-ʧʽʜʭʦʜʫ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ. ʂʦʥʝʢʪʠʚʽʟʤ (ʉ. ɼʘʫʥʝc, ɹ. ʂʝʨʨ, ɾ. ʃʝʡʚ, ʇ. ʅʦʨʽʩ, 

ɼʞ. ʉʽʤʤʝʥʩ, ɽ. ɺʝʥʛʝʨ) ʨʦʟʛʣʷʜʘʻ ʥʘʚʯʘʥʥʷ ʷʢ ʧʨʦʮʝʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʟʥʘʥʥʷʤʠ ʚ ʮʠʬʨʦʚʦʤʫ ʡ ʬʽʟʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʘʢʪʫʘʣʽʟʫʻ ʨʦʣʴ ɯʄʅ ʷʢ 

ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʚʽʜʢʨʠʪʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 
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ʉʦʮʽʦʢʫʣʴʪʫʨʥʘ ʪʝʦʨʽʷ (ɼʞ. ɹʨʫʥʝʨ, ʄ. ʂʦʫʣ) ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʟʥʘʯʝʥʥʽ 

ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʫ ʥʘʚʯʘʥʥʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʧʘʨʪʠʩʠʧʘʪʠʚʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʩʪʠʤʫʣʶʻ ʩʧʽʣʴʥʫ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ 

ʫʯʥʽʚ.  

ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, ʪʝʦʨʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʟʘʨʫʙʽʞʥʠʭ, ʪʘʢ ʽ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʉ. ʂʝʨʽ, ʈ. ɹʘʡʙʽ, ʋ. ʄʘʢʂʦʤʘʩʘ, 

ɼ. ɼʞʝʥʩʝʥʘ, ʉ. ʉʽʣʚʝʨʩʘ, ɼ. ʌʘʣʴʢʘ, ɼ. ʗʢʦʙʩʝʥʘ, ʉ. ɹʽʪʛʫʜʘ, ɺ. ɹʘʟʝʣʘ, ɹ. ʉʝʨʨʝʣʘ, 

ɼ. ʊʦʤʧʩʦʥʘ, ɼʞ. ʅ̔ ʜʭʝʤʘ, ɼʞ. ʄʽʣʣʝʨʘ, ʉ. ɹʘʙʽʡʯʫʢ, ɼ. ɹʽʜʠ, ɯ. ɺʦʣʦʱʫʢʘ, 

ʉ. ɼʦʚʛʦʛʦ, ʄ. ɻʘʣʴʯʝʥʢʘ, ʃ. ɻʦʨʙʘʥʴ, ʖ. ɻʦʮʫʣʷʢʘ, ʆ. ʂʘʨʘʤʘʥʦʚʘ, ʆ. ʂʫʟʴʤʝʥʢʦ, 

ʇ. ʄʦʨʦʟʘ, ʅ. ʄʦʨʟʝ, ʃ. ɻʨʠʥʝʚʠʯ, ɺ. ʄʘʟʜʟʽʛʦʥʘ, ʅ. ʇʦʣʽʭʫʥ, ɯ. ʉʣʽʧʫʭʽʥʦʾ, ɺ. ʉʧʽʷ, 

ɺ. ʊʠʤʝʥʢʘ, ɯ. ʏʝʨʥʝʮʴʢʦʛʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʚʦʜʠʪʴ: ʚ ʫʤʦʚʘʭ ʫʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʘʻʤʦ ʥʘʛʘʣʴʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ ʟʘʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʊʘʢ, ʟʦʢʨʝʤʘ, ʫ ʟʚʽʪʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʨʘʜʠ ʟ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ ʉʐɸ 

çɺʠʟʥʘʯʘʻʤʦ ʢʫʨʩ ʫʩʧʽʭʫ: ʘʤʝʨʠʢʘʥʩʴʢʘ ʩʪʨʘʪʝʛʽʷ STEM-ʦʩʚʽʪʠè (çCharting a Course 

for Success: Americaôs Strategy for STEM Educationè, 2018) ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʝʬʝʢʪʠʚʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ (STEM) ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʡ ʟʘʙʝʟʧʝʯʝʥʥʶ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʉʘʤʝ ʚ ʙʘʟʦʚʽʡ 

ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ ʬʦʨʤʫʶʪʴʩʷ ʜʦʩʣʽʜʥʠʮʴʢʽ ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʪʝʭʥʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʽʡ ʰʢʦʣʽ. ʇʨʦʪʝ ʥʝ ʟʘʚʞʜʠ ʟʘʢʣʘʜʠ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ 

ʤʘʶʪʴ ʜʣʷ ʮʴʦʛʦ ʜʦʩʪʘʪʥʴʦ ʤʦʞʣʠʚʦʩʪʝʡ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. ɺʽʜʧʦʚʽʜʜʶ ʥʘ ʮʽ ʚʠʢʣʠʢʠ ʩʪʘʣʦ ʚʠʥʠʢʥʝʥʥʷ ʽ ʩʪʨʽʤʢʝ ʧʦʰʠʨʝʥʥʷ ʫ XX

XXɯ ʩʪ. ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ. ʇʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ ʚ ʋʢʨʘʾʥʽ ʨʦʟʧʦʯʘʚʩʷ 

ʧʝʨʝʚʘʞʥʦ ʟʘʚʜʷʢʠ ʧʨʠʚʘʪʥʠʤ ʽʥʽʮʽʘʪʠʚʘʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʤʫʟʝʡ 

ʥʘʫʢʠ çɽʢʩʧʝʨʠʤʝʥʪʘʨʽʫʤè (2012) ʪʘ ʄʫʟʝʡ ʚʦʜʠ (2003) ʫ ʤ. ʂʠʾʚ, ʄʫʟʝʡ ʥʘʫʢʠ ʫ 

ʤ. ɺʽʥʥʠʮʽ (2013), ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʮʽʢʘʚʦʾ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ çɽʚʨʠʢʘè ʫ ʤ. ʃʴʚʽʚ 
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(2013), ʄʫʟʝʡ ʮʽʢʘʚʦʾ ʥʘʫʢʠ ʫ ʤ. ʆʜʝʩʘ (2014), ʄʫʟʝʡ ʥʘʫʢʠ ʫ ʌʣʽʢʘ ʫ ʤ. ɿʘʧʦʨʽʞʞʷ 

(2018) ʪʦʱʦ. ʋ 2020 ʨ. ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʡ ʚʽʜʢʨʠʪʦ ʇʝʨʰʠʡ ʜʝʨʞʘʚʥʠʡ çʄʫʟʝʡ ʥʘʫʢʠè 

ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ), ʘ ʫ 2025 ʨ. ð ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʄʫʟʝʡ ʤʘʪʝʤʘʪʠʢʠ 

çʂʫʙʦʾʜè (ʤ. ʂʠʾʚ). ɿʘʟʥʘʯʝʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ, ʷʢ ʽʥʥʦʚʘʮʽʡʥʽ ʟʘʢʣʘʜʠ 

ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʚʦʜʥʦʯʘʩ ʩʪʘʣʠ ʤʘʡʜʘʥʯʠʢʘʤʠ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʢʦʥʪʘʢʪʫ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʟ ʫʥʽʢʘʣʴʥʠʤ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʚʟʘʻʤʦʜʽʷ ʟ ʷʢʠʤ, ʥʘ ʥʘʰ 

ʧʦʛʣʷʜ, ʬʦʨʤʫʻ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʽ ʚʧʣʠʚʘʻ ʥʘ ʟʘʣʫʯʝʥʥʷ ʤʦʣʦʜʽ ʜʦ ʥʘʫʢʠ. 

ʇʨʦʪʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʥʘʤʠ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʠʩʪʝʤʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʨʦʟʛʣʷʜʘʣʠ ʙ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʪʘ ʾʭ ʩʝʨʝʜʦʚʠʱ ʥʘ 

ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʻ 

ʦʩʥʦʚʥʦʶ ʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ ʮʠʭ ʫʩʪʘʥʦʚ. 

ɿʘʟʥʘʯʝʥʽ ʚʠʱʝ ʬʘʢʪʦʨʠ ʟʫʤʦʚʠʣʠ ʚʠʙʽʨ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ çʆʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè.  

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ  ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʡ ʝʤʧʽʨʠʯʥʦ ʧʝʨʝʚʽʨʠʪʠ ʜʽʻʚʽʩʪʴ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʽ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʢʦʤʧʣʝʢʩ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ: ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʩʫʪʥʦʩʪʽ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ɯʄʅ; ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʽʥʽʮʽʾ çʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠè; 

ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʡ ʫʢʨʘʾʥʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʚ ʢʦʥʪʝʢʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ɯʄʅ; ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʢʣʘʜʦʚʠʭ STEM-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ; ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʡ 
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ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ɽʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʘʥʢʝʪʫʚʘʥʥʷ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʘʣʠ 

ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ.  

ɺʭʽʜʥʝ ʪʘ ʚʠʭʽʜʥʝ ʘʥʢʝʪʫʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʶ ï ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ, ʙʘʪʴʢʽʚ ʽ ʜʦʨʦʩʣʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʫ ʇʝʨʰʦʤʫ ʜʝʨʞʘʚʥʦʤʫ çʄʫʟʝʶ ʥʘʫʢʠè ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ. ɸʥʢʝʪʫʚʘʥʥʷ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʙʫʚʘʣʦʩʴ ʫ ʤʝʞʘʭ ʜʚʦʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʽ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʦʮʽʥʢʫ 

ʨʝʩʧʦʥʜʝʥʪʘʤʠ-ʫʯʘʩʥʠʢʘʤʠ ʟʘʭʦʜʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ ʪʘ ʚʠʷʚʣʝʥʥʷ ʡʦʛʦ ʦʩʚʽʪʥʽʭ ʬʫʥʢʮʽʡ ʽ ʨʦʣʝʡ ʫ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʪʘ ʟʥʘʯʫʱʦʩʪʽ ʪʘʢʠʭ ʥʝʬʦʨʤʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ 

ʟʘʢʣʘʜʽʚ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ.  

ʊʝʦʨʝʪʠʯʥʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʋʧʝʨʰʝ: 

- ʚʠʟʥʘʯʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ɯʄʅ, ʱʦ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʪʝʦʨʽʷʭ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ, ʢʦʥʝʢʪʠʚʽʟʤʫ ʪʘ ʩʦʮʽʦʢʫʣʴʪʫʨʥʽʡ 

ʪʝʦʨʽʾ;  

- ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʜʝʬʽʥʽʮʽʶ çʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠè, ʷʢ ʜʠʥʘʤʽʯʥʝ, 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ, ʽʥʢʣʶʟʠʚʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʝ 

ʧʦʻʜʥʫʻ ʥʘʫʢʦʚʽ ʢʦʥʮʝʧʮʽʾ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ ʽ, ʟʘʚʜʷʢʠ ʧʨʘʢʪʠʯʥʦʤʫ ʜʦʩʚʽʜʫ, ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʡ ʩʦʮʽʘʣʽʟʦʚʘʥʦʤʫ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʟʘʩʚʦʻʥʥʶ ʥʘʫʢʦʚʠʭ 

ʟʥʘʥʴ, ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ STEM-

ʧʨʦʬʝʩʽʡ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ; 
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- ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʦʥʝʥʪʥʫ ʤʦʜʝʣʴ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ 

ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʢʦʛʥʽʪʠʚʥʠʡ, ʧʨʦʮʝʩʫʘʣʴʥʠʡ, 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʪʘ ʮʽʥʥʽʩʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪʠ; 

- ʧʨʦʚʝʜʝʥʦ ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ ʫ ʢʦʥʪʝʢʩʪʽ 

STEM-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʢʣʶʯʦʚʽ 

ʩʢʣʘʜʦʚʽ  ʧʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʫ, ʥʘʚʯʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʽ ʩʦʮʽʘʣʴʥʦ-

ʦʩʦʙʠʩʪʽʩʥʫ, ʷʢʽ ʦʢʨʝʩʣʝʥʦ ʥʘ ʤʽʢʨʦ-, ʤʝʟʦ- ʪʘ ʤʘʢʨʦʨʽʚʥʷʭ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʮʝʧʪ ʤʝʭʘʥʽʟʤʫ ʾʭ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ʇʨʘʢʪʠʯʥʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ  

ʋʧʝʨʰʝ: 

- ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʦʮʽʥʢʫ 

ʚʧʣʠʚʫ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ; 

- ʝʤʧʽʨʠʯʥʦ ʜʦʚʝʜʝʥʦ ʚʧʣʠʚ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ ʥʘ ʨʦʟʚʠʪʦʢ 

ʢʦʤʧʦʥʝʥʪ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ʪʘ ʟʤʽʥʫ ʩʧʨʠʡʥʷʪʪʷ ʡʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; 

- ʨʦʟʨʦʙʣʝʥʦ ʽ ʚʧʨʦʚʘʜʞʝʥʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ 

STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ɯʄʅ. 

ʇʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʟʘʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ; ʝʤʧʽʨʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʚʽʪʥʽʭ 

ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʥʥʽ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʘʥʢʝʪ ʚʽʜʚʽʜʫʚʘʯʽʚ ɯʄʅ, 

ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʫ ʤʦʪʠʚʘʮʽʾ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʽʥʪʝʨʝʩʘʭ ʽ ʩʪʘʚʣʝʥʥʽ ʜʦ ʥʘʫʢʠ, ʘ ʪʘʢʦʞ ʟʙʦʨʫ ʚʽʜʛʫʢʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʩʪʦʩʦʚʥʦ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ɯʄʅ. ʋʪʦʯʥʝʥʦ ʧʦʥʷʪʪʷ 

ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ, ʨʘʮʽʦʥʘʣʽʟʘʪʦʨʩʴʢʦʾ ʪʘ ʚʠʥʘʭʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʦʥʢʨʝʪʠʟʦʚʘʥʦ ʪʝʨʤʽʥ çʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 
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ʦʩʚʽʪʠ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʫ STEM-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ɯʄʅè. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʧʦʚʥʶʶʪʴ ʪʝʦʨʽʶ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʘ ʪʘʢʦʞ ʧʨʘʢʪʠʢʫ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤ ʱʦʜʦ ʨʦʟʚʠʪʢʫ STEM-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʽ ʜʦʧʦʚʥʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʈʦʟʨʦʙʣʝʥʽ çʄʝʪʦʜʠʯʥʽ 

ʧʽʜʭʦʜʠ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠè ʦʭʦʧʣʶʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʟʘʥʷʪʴ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʝʤʦʥʩʪʨʘʮʽʡ ʪʘ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ɺʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʤʦʪʠʚʘʮʽʾ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʧʦʢʨʘʱʝʥʥʷ ʟʘʩʚʦʻʥʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ 

ʽ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʞ ʢʦʨʠʩʥʽ 

ʜʣʷ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ, ʨʦʟʨʦʙʥʠʢʽʚ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʪʘ ʦʨʛʘʥʽʟʘʪʦʨʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ɽʤʧʽʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʡʰʣʦ ʝʪʠʯʥʫ ʝʢʩʧʝʨʪʠʟʫ ʚ ʂʦʤʽʩʽʾ ʟ ʝʪʠʢʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ 

ʋʢʨʘʾʥʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʩʥʦʚʢʫ ʂʦʤʽʩʽʾ (ʧʨʦʪʦʢʦʣ ˉ 1 ʚʽʜ 12.04.2024), ʟʤʽʩʪ ʽ 

ʧʨʦʮʝʜʫʨʘ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʥʽ ʪʘʢʠʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʪʠʯʥʠʤ ʥʦʨʤʘʤ 

ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ, ɽʪʠʯʥʦʤʫ ʢʦʜʝʢʩʫ ʫʯʝʥʦʛʦ 

ʋʢʨʘʾʥʠ, ɭʚʨʦʧʝʡʩʴʢʽʡ ʭʘʨʪʽʾ ʜʦʩʣʽʜʥʠʢʽʚ ʽ ʇʦʣʦʞʝʥʥʶ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʂʦʤʽʩʽʾ ʟ ʝʪʠʢʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ 

ʅɸʇʅ ʋʢʨʘʾʥʠ. ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʥʘ ʦʙˇʨʫʥʪʦʚʘʥʦʶ, ʚʠʢʦʨʠʩʪʘʥʽ 

ʤʝʪʦʜʠ ï ʪʘʢʠʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʢʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ, ʾʭʥʽʤ 

ʦʩʚʽʪʥʽʤ ʧʦʪʨʝʙʘʤ ʽ ʘʢʘʜʝʤʽʯʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʇʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʫʟʛʦʜʞʝʥʦ ʟ 

ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʅʎ çʄɸʅʋè (ʣʠʩʪ çʇʨʦ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʩʪʦʨʫ ʄʫʟʝʡ ʅʘʫʢʠ ʫ ʤ. ʂʠʻʚʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷè ʚʽʜ 28.06.2024 



8 

 

 ̄1.1/4.1-772) ʽ ʚʠʢʦʥʘʥʦ ʫ ʇʝʨʰʦʤʫ ʜʝʨʞʘʚʥʦʤʫ çʄʫʟʝʾ ʥʘʫʢʠè ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ 

ʋʢʨʘʾʥʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ:  

1. ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ (ʜʦʚʽʜʢʘ ˉ 02-15/37 ʚʽʜ 

10.02.2025 ʨ.). 

2. ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè (ʜʦʚʽʜʢʘ ˉ 18/24-141 

ʚʽʜ 19.02.2025 ʨ.). 

3. ɼʝʨʞʘʚʥʦʾ ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè (ʜʦʚʽʜʢʘ 

 ̄22.1/10-54 ʚʽʜ 12.02.2025 ʨ.). 

4. ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʖʨʽʷ ɹʫʛʘʷ 

(ʜʦʚʽʜʢʘ ʚʽʜ 19.02.2025 ʨ.). 

5. ɺʽʜʦʢʨʝʤʣʝʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ çʇʝʜʘʛʦʛʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘè (ʜʦʚʽʜʢʘ ˉ 21 

ʚʽʜ 21.02.2025 ʨ.).  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʡ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʜʦʧʦʚʽʜʷʭ ʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷʭ ʥʘ ʥʘʫʢʦʚʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, 

ʟʦʢʨʝʤʘ ʤʽʞʥʘʨʦʜʥʠʭ: çʄʫʟʝʡʥʘ ʧʝʜʘʛʦʛʽʢʘ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡ ʚ ʦʩʚʽʪʽè 

(ʤ. ʃʴʚʽʚ, 2024 ʨ.); çɸʢʪʫʘʣʴʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ STEAM-ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʾè (ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2024 ʨ.); çʆʙʜʘʨʦʚʘʥʽ ʜʽʪʠ ï ʩʢʘʨʙ ʥʘʮʽʾ!è 

(ʤ. ʂʠʾʚ, 2022ï2024 ʨʨ.); çɸʜʘʧʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʦʩʚʽʪʽè (ʤ. ʂʠʾʚ, ʤ. ʍʘʨʢʽʚ, 2022ï

2025 ʨʨ.); çʄʫʟʝʡʥʘ ʧʝʜʘʛʦʛʽʢʘ ʚ ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽè (ʤ. ʂʠʾʚ, 2021ï2024 ʨʨ.); 

çʋʧʨʘʚʣʽʥʥʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʤʠ ʨʫʭʦʤʠʤʠ ʦʙôʻʢʪʘʤʠ ʪʘ ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ 

ʦʧʝʨʘʪʦʨʽʚ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤè (ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2020ï2021 ʨʨ.); çɸʢʪʫʘʣʴʥʽ ʘʩʧʝʢʪʠ 

ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʫ ʥʘʚʯʘʥʥʽ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥè 

(ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2018, 2021 ʨ.); çSTEM-ʦʩʚʽʪʘ ï ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè 

(ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2018 ʨ.) ʽ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ: çʆʙʜʘʨʦʚʘʥʽʩʪʴ: ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʰʣʷʭʠ ʨʦʟʚʠʪʢʫè (ʤ. ʂʠʾʚ, 2024 ʨ.); çɺʽʨʪʫʘʣʴʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ: ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʧʨʦʙʣʝʤʠè (ʤ. ʂʠʾʚ, 2024 ʨ.); çVII ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʩʝʤʽʥʘʨè 



9 

 

(ʤ. ɻʣʫʭʽʚ, 2023 ʨ.); çʂʫʣʴʪʫʨʘ ʽʩʪʦʨʠʯʥʦʾ ʧʘʤôʷʪʽ ʚ ʋʢʨʘʾʥʽè (ʤ. ʆʜʝʩʘ, 2023 ʨ.); 

çʌʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʚ ʥʦʚʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽè (ʤ. ʂʨʠʚʠʡ ʈʽʛ, 

2023 ʨ.); çɯʥʥʦʚʘʮʽʡʥʽ ʧʨʘʢʪʠʢʠ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠè (ʤ. ʂʠʾʚ, 2022 ʨ.); çSTEM ï ʩʚʽʪ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡè (ʤ. ʂʠʾʚ, 2021 ʨ.); çɯʥʥʦʚʘʮʽʡʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʩʫʯʘʩʥʽʡ 

ʦʩʚʽʪʽè (ʤ. ʂʠʾʚ, 2019ï2024 ʨʨ.); çʈʦʟʙʫʜʦʚʘ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ ï ʚʠʤʦʛʘ ʯʘʩʫè (ʤ. ʂʠʾʚ ï ʍʘʨʢʽʚ, 2018 ʨ.). 

 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʚʽʜʜʽʣʫ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʦʙʜʘʨʦʚʘʥʠʭ, ʱʦʨʽʯʥʠʭ ʟʚʽʪʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ɯʥʩʪʠʪʫʪʫ 

ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ.  

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʣʘʜʝʥʦ ʚ ʦʜʥʦʤʫ 

ʦʜʥʦʦʩʽʙʥʦʤʫ ʨʦʟʜʽʣʽ ʢʦʣʝʢʪʠʚʥʦʾ ʤʦʥʦʛʨʘʬʽʾ, 6 ʬʘʭʦʚʠʭ ʩʪʘʪʪʷʭ ʟ ʧʝʜʘʛʦʛʽʢʠ, ʟ ʥʠʭ 

ʜʚʽ ï ʦʜʥʦʦʩʽʙʥʽ ʧʫʙʣʽʢʘʮʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʦʜʥʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʦʜʥʘ ʤʘʻ ʘʧʨʦʙʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʦʜʥʘ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʻ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʫ 20 ʧʫʙʣʽʢʘʮʽʷʭ ʫ ʤʘʪʝʨʽʘʣʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ 

ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ, ʧʦʜʽʣʝʥʠʭ ʥʘ ʧʽʜʨʦʟʜʽʣʠ, ʚʠʩʥʦʚʢʽʚ ʜʦ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ ʜʦ 

ʨʦʙʦʪʠ, 12 ʜʦʜʘʪʢʽʚ ʪʘ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (240 ʥʘʡʤʝʥʫʚʘʥʴ, ʟ ʥʠʭ 126 ï 

ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ). ʈʠʩʫʥʢʽʚ 47, ʪʘʙʣʠʮʴ 7. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 358 

ʩʪʦʨʽʥʦʢ, ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʦ ʥʘ 286 ʩʪʦʨʽʥʢʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ, ʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʩʚʽʪʘ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, STEM-ʦʩʚʽʪʘ, ʽʥʪʝʛʨʘʮʽʷ ʬʦʨʤʘʣʴʥʦʾ ʽ 

ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʙʘʟʦʚʘ ʩʝʨʝʜʥʷ ʦʩʚʽʪʘ, ʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, 

ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʦʩʚʽʪʥʽ ʽʥʥʦʚʘʮʽʾ, ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʡ ʧʽʜʭʽʜ, 

ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʦʙʜʘʨʦʚʘʥʽʩʪʴ, ʤʫʟʝʡʥʘ ʧʝʜʘʛʦʛʽʢʘ, 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ. 
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ABSTRACT 

 

Savchenko Y. The Educational Environment of an Interactive Science Museum as a 

Means of Forming Research Competence in Basic Secondary Education Students ï 
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Pedagogical Sciencesò (01 ï Education / Pedagogy). ï Institute of Gifted Child of the 

National Academy of Educational Sciences of Ukraine, Kyiv, 2025. 

 

Modern global trends in science and technology development have created an increased 

demand for high-quality training of future researchers, engineers, and STEM professionals 

in high-tech fields. The exponential growth in demand for such specialties necessitates the 

early involvement of youth, particularly basic secondary education students, in scientific 

research and invention activities. This, in turn, highlights the need to find effective methods 

for developing research competence. As a response to this challenge, there is a growing 

demand in the 21st century for educational services that address these challenges, 

particularly those offered by interactive science museum (hereinafter referred to as ISMs), 

which have rapidly spread worldwide. 

The theoretical foundations for the emergence of the interactive science museum 

phenomenon are rooted in constructivism, connectivism, and the basics of sociocultural 

theory. Constructivism (J. Bruner, E. von Glasersfeld, D. Kolb, J. Piaget) emphasizes the 

importance of actively engaging students in the educational process through experimentation 

and interaction with the material environment, aligning with the hands-on approach of 

interactive museums. Connectivism (S. Downes, B. Kerr, J. Lave, P. Norris, G. Siemens, E. 

Wenger) conceptualizes learning as a process of establishing connections between 

knowledge in digital and physical environments, highlighting the ISMôs role as a platform 

for networked interaction and access to open informational resources. Sociocultural theory 
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(J. Bruner, M. Cole) underscores the significance of social interaction in learning, which is 

reflected in the participatory approach to organizing the museum environment that stimulates 

collaborative research activities among students.  

An analysis of Ukraineôs educational regulatory framework and theoretical research by 

foreign and Ukrainian scholars (S. Carey, R. Bybee, W. McComas, D. Jensen, S. Silvers, D. 

Falk, D. Jacobsen, S. Bitgood, W. Basel, B. Serrell, D. Thompson, J. Needham, J. Miller, S. 

Babiichuk, D. Bida, I. Voloshchuk, S. Dovhyi, M. Galchenko, L. Horban, Yu. Hotsuliak, O. 

Karamanov, O. Kuzmenko, P. Moroz, N. Morze, L. Hrynevych, V. Madzihon, N. Polikhun, 

I. Slipukhina, V. Sipii, V. Tymenko, I. Chernetskyi) highlights the urgent need, particularly 

in the era of high technology, to develop specialized science education grounded in inquiry-

based learning. This approach is essential for fostering a scientific worldview, critical 

thinking, and research competence among students. 

For instance, the report of the U.S. National Science and Technology Council, 

ñCharting a Course for Success: Americaôs Strategy for STEM Educationò (2018), 

emphasizes that the effective integration of science, technology, engineering, and 

mathematics (STEM) strengthens competitiveness and ensures innovative development. 

Research skills ï essential for further technical education and higher education training ï are 

developed during basic secondary school. However, formal educational institutions often 

lack sufficient opportunities to organize research-oriented learning. In response to these 

challenges, the 20th and 21st centuries have witnessed the emergence and rapid global 

expansion of interactive science museum environments. 

The establishment and development of interactive science spaces in Ukraine initially 

emerged primarily through private initiatives. These efforts led to the creation of the 

ñExperimentariumò Science Museum (2012) and the Water Museum (2003) in Kyiv, the 

Science Museum in Vinnytsia (2013), the interactive Museum of Fascinating Science and 

Technology ñEurekaò in Lviv (2013), the Museum of Fascinating Science in Odesa (2014), 

and the Museum of Science at Flika in Zaporizhzhia (2018), among others. In 2020, the first 

state-owned ñScience Museumò of the Junior Academy of Sciences of Ukraine was 
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established and opened in Kyiv, followed in 2025 by the launch of the Interactive 

Mathematics Museum ñKuboidò (also in Kyiv). These interactive science museum, as 

innovative institutions of museum pedagogy, simultaneously became platforms for direct 

visitor engagement with unique research equipment. This interaction, in our view, 

contributes to the development of research competence and fosters youth involvement in 

science.  

However, an analysis of scientific sources reveals a lack of systematic studies 

examining the impact of interactive science museum and their environments on the 

development of research competence in basic secondary education students ð the primary 

target audience of these institutions. 

These factors determined the choice of the research topic: ñThe Educational 

Environment of an Interactive Science Museum as a Means of Forming Research 

Competence in Basic Secondary Education Studentsò. 

Object of the Research: The educational environment of an interactive science 

museum. 

Subject of the Research: The formation and development of research competence in 

basic secondary education students. 

Purpose of the Research: To theoretically substantiate and empirically evaluate the 

effectiveness of the educational environment of an interactive science museum in forming 

and developing research competence in basic secondary education students. 

Research Methods. To achieve the research objective and address the stated tasks, a 

comprehensive set of scientific methods was used, including the following theoretical 

methods: 

- analysis of scientific literature to clarify the essence of key research concepts and 

define conceptual approaches to developing research competence in the ISM 

environment; 

- terminological analysis to define the concept of çinteractive science museumè; 
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- comparison and generalization of international and Ukrainian experiences in ISM 

educational environments; 

- systematization for structural analysis of ism stem-oriented components; 

- modeling to justify and develop the structural components of the conceptual model 

of the ISMôs impact on forming research competence in basic secondary education 

students. 

Empirical methods, such as surveys and observations, were used to assess the impact 

of interactive museums of science on students' research competence. 

Pre- and post-visit surveys of museum visitors ð including basic secondary education 

students, parents, and adult family members ð were conducted at the research base, the First 

State ñScience Museumò of the Junior Academy of Sciences of Ukraine. Surveys of 

pedagogical and research-pedagogical staff were carried out during two international 

scientific-practical conferences and aimed to evaluate the ISMôs educational potential, 

identify its educational functions and roles in developing students' research competence, and 

assess the significance of such informal educational environments for formal educational 

institutions. 

Theoretical Novelty of the Research Results 

For the first time: 

- Theoretical foundations of ISM educational environments have been defined based on 

constructivism, connectivism, and sociocultural theory. 

- The definition of an ñinteractive science museumò has been formulated as a dynamic, 

multimodal, and inclusive non-formal educational environment that integrates 

scientific concepts, modern technologies, and interactive teaching methods. Through 

practical experience, inquiry-based activities, and socialized learning processes, it 

enhances the assimilation of scientific knowledge, popularization of science, and 

formation of a sustained interest in STEM professions among visitors. 
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- A component model of research competence for basic secondary education students 

has been developed, including cognitive, procedural, methodological, communicative, 

and value-motivational components. 

- A structural analysis of the ISM educational environment, within the context of the 

STEM-oriented approach, has been conducted, allowing for the identification of its 

key components ð spatial-material, educational-technological, and social-personal 

ð delineated at the micro, meso, and macro levels. Based on this analysis, a 

conceptual mechanism has been proposed to explain their impact on development of  

research competence in basic secondary education students. 

For the first time:  

¶ A methodology for empirical research aimed at assessing the impact of the educational 

environment of an interactive science museum (ISM) on the components of research 

competence of basic secondary education students has been developed. 

¶ The impact of the ISM educational environment on the development of research 

competence components of basic secondary education students and changes in their 

perception of its educational potential has been empirically proven. 

¶ Methodological recommendations for implementing the STEM approach in the ISM 

educational environment have been developed and introduced. 

Further development has been achieved in studies on the educational potential of 

interactive science museum as a means of fostering research competence in basic secondary 

education students; empirical approaches to studying educational environments based on 

comparing pre- and post-visit surveys of ISM visitors, allowing for the identification of 

statistically significant changes in motivation, research interests, and attitudes toward 

science, as well as gathering feedback from pedagogical and research-pedagogical workers 

regarding the educational potential of ISM. The concepts of research-experimental, 

rationalization, and inventive activities have been refined. The term ñresearch competence 

of basic secondary education students formed in a STEM-oriented multimodal ISM 
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environmentò has been specified. These results contribute to the theory of museum pedagogy 

and the practice of forming research competence in non-formal education settings. 

Practical Significance of the Obtained Results 

The practical significance of the obtained results lies in the possibility of using the 

interactive science museum environment to support educational programs aimed at 

developing STEM competencies and complementing traditional education with research-

oriented and interactive methods. The developed ñMethodological approaches to 

implementing the STEM approach in the educational environment of an interactive science 

museumò include recommendations for organizing research-oriented activities, interactive 

demonstrations, and project-based learning for basic secondary education students. 

The research findings can be applied to enhance cognitive motivation in basic 

secondary education students, improve the assimilation of scientific knowledge, and develop 

research skills and competencies. The results are also valuable for natural sciences teachers, 

interactive museum administrators, educational program developers, and extracurricular 

education organizers. 

The empirical research underwent an ethical review by the Commission on Ethics of 

Scientific Research and Academic Integrity of the Institute of Gifted Child of the National 

Academy of Educational Sciences of Ukraine (NAES). According to the 

Commissionôs conclusion (Protocol No. 1 dated 12.04.2024), the content and procedure of 

the study comply with ethical norms of scientific activity, Ukrainian legislation 

requirements, the Ethical Code of the Ukrainian Scientist, the European Charter for 

Researchers, and the Regulations on the Activities of the Commission on Ethics of Scientific 

Research and Academic Integrity of the Institute of Gifted Child of the National Academy 

of Educational Sciences of Ukraine. The research methodology was  deemed well-founded, 

and the methods used are appropriate for the age characteristics, educational needs, and 

academic standards of the subjects. The survey was coordinated with the administration of 

the National Center ñJunior Academy of Sciences of Ukraineò (letter ñOn access to the 

scientific-educational space of the Science Museum in Kyiv for conducting a surveyò dated 
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28.06.2024 No. 1.1/4.1-772) and was conducted in the First State ñScience Museumò of the 

Junior Academy of Sciences of Ukraine. 

Implementation of research results in the educational process: 

1. Institute of Gifted Child of the National Academy of Educational Sciences of Ukraine 

(Certificate No. 02-15/37 dated 10.02.2025). 

2. National Center ñJunior Academy of Sciences of Ukraineò (Certificate No. 18/24-141 

dated 19.02.2025). 

3. State Scientific Institution ñInstitute of Education Content Modernizationò 

(Certificate No. 22.1/10-54 dated 12.02.2025). 

4. Academician Yury Bugai International Scientific and Technical University 

(Certificate dated 19.02.2025). 

5. Separate structural subdivision ñPedagogical College of Ivan Franko Lviv National 

Universityò (Certificate No. 21 dated 21.02.2025). 

Presentation of Research Results at Conferences 

The main research findings were presented in reports and communications at various 

scientific and scientific-practical conferences, including international ones: ñMuseum 

Pedagogy in the Context of Modern Educational Innovationsò (Lviv, 2024); ñCurrent 

Aspects of STEM Education Development in the Context of European Integrationò 

(Kropyvnytskyi, 2024); ñGifted Children ï the Nationôs Treasure!ò (Kyiv, 2022ï2024); 

ñAdaptive Processes in Educationò (Kyiv, Kharkiv, 2022ï2025); ñMuseum Pedagogy in 

Scientific Educationò (Kyiv, 2021ï2024); ñManagement of High-Speed Moving Objects 

and Professional Training of Complex Systems Operatorsò (Kropyvnytskyi, 2020ï2021); 

ñCurrent Aspects of STEM Education Development in the Teaching of Natural Sciencesò 

(Kropyvnytskyi, 2018, 2021); ñSTEM Education ï Problems and Prospectsò 

(Kropyvnytskyi, 2018). As well as national conferences: ñGiftedness: Methods of Diagnosis 

and Development Pathsò (Kyiv, 2024); ñVirtual Educational Space: Psychological Issuesò 

(Kyiv, 2024); ñVII All -Ukrainian Scientific and Methodological Seminarò (Hlukhiv, 2023); 

ñCulture of Historical Memory in Ukraineò (Odesa, 2023); ñFormation of Civic Culture in 
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the New Ukrainian Schoolè (Kryvyi Rih, 2023); ñInnovative Practices in Scientific 

Educationò (Kyiv, 2022); ñSTEM ð The World of Innovative Opportunitiesò (Kyiv, 

2021); ñInnovative Transformations in Modern Educationò (Kyiv, 2019ï2024); ñBuilding a 

Unified Information Space for Ukrainian Education ð A Demand of the Timeò (Kyiv ð 

Kharkiv, 2018).  

The research results were discussed at meetings of the Department of Innovative 

Technologies in Gifted Education and annual reporting scientific conferences of the Institute 

of Gifted Child of the National Academy of Educational Sciences of Ukraine. 

Publications 

The main results of the dissertation research are presented in: 

¶ ʦne individually authored chapter in a collective monograph. 

¶ 6 peer-reviewed articles on pedagogy, including two individual publications (one 

reflecting the main scientific findings, one of an approbation nature, and one 

additional article on dissertation results). 

¶ 20 publications in the materials of international and national scientific and practical 

events. 

Structure and Volume of the Dissertation 

The dissertation consists of an introduction, three chapters in the main part, each 

divided into subsections, paragraphs, followed by conclusions for each chapter, general 

conclusions, twelve appendices, and a list of sources (240 titles, including 126 in foreign 

languages). It includes 47 figures and 7 tables. The total volume of the dissertation is 358 

pages, the main content of the dissertation is presented on 286 pages. 

Keywords: interactive science museum; research competence; specialized science-

oriented education; STEM education; integration of formal and non-formal education; basic 

secondary education; learners of basic secondary education; educational environment; 

educational process; educational innovations; inquiry-based approach; research-oriented 

learning; giftedness; museum pedagogy; interdisciplinarity. 
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ʉʇʀʉʆʂ ʆʇʋɹʃɯʂʆɺɸʅʀʍ ʇʈɸʎʔ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

ʈʦʟʜʽʣʠ ʤʦʥʦʛʨʘʬʽʡ 

1. ʉʘʚʯʝʥʢʦ ʗ. ɺ. ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʧʨʦʩʪʽʨ çʄʫʟʝʡ ʅʘʫʢʠè ʚ ʩʠʩʪʝʤʽ STEM-ʦʩʚʽʪʠ: 

ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ / ʗ. ɺ. ʉʘʚʯʝʥʢʦ // ʉʚʽʪ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ: 

ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ : ʢʦʣʝʢʪʠʚʥʘ ʤʦʥʦʛʨʘʬʽʷ / ʟʘ ʟʘʛ. ʨʝʜ. ʆ. 

ɭ. ʉʪʨʠʞʘʢʘ, ʖ. ɯ. ɿʘʚʘʣʝʚʩʴʢʦʛʦ. ï ʂʠʾʚ, 2023. ï ʉ. 205ï221. 

 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 

2. ʉʘʚʯʝʥʢʦ ʗ. ɺ.  ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʜʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʘʥʜʘʨʪʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ / 

ɯ.ɸ. ʉʣʽʧʫʭʽʥʘ, ʗ.ɺ. ʉʘʚʯʝʥʢʦ // ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ. 2025. 

ˉ 32. ʉ. 77ï93. DOI:  http://doi.org/10.51707/2618-0529-2025-32-09   

3. ʉʘʚʯʝʥʢʦ ʗ. ɺ. ʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʝʬʝʢʪʠʚʥʠʡ 

ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ: ʨʝʟʫʣʴʪʘʪʠ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ / ʗ. ɺ. ʉʘʚʯʝʥʢʦ // ɽʣʝʢʪʨʦʥʥʝ ʥʘʫʢʦʚʝ 

ʬʘʭʦʚʝ ʚʠʜʘʥʥʷ çɸʜʘʧʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ: ʪʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘè. ʉʝʨʽʷ çʇʝʜʘʛʦʛʽʢʘè. ï 

2024. ï ʊʦʤ 19 ˉ 37 (2024) DOI:  https://doi.org/10.33296/2707-0255-19(37)-17 

4. ʉʘʚʯʝʥʢʦ ʗ. ɺ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʷʢ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘ / ɯ. ɸ. ʉʣʽʧʫʭʽʥʘ, 

ʗ. ɺ. ʉʘʚʯʝʥʢʦ, ʆ. ɺ. ʂʘʨʘʤʘʥʦʚ // ʆʩʚʽʪʘ ʽ ʨʦʟʚʠʪʦʢ ʦʙʜʘʨʦʚʘʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. ï ʂʠʾʚ 

: ɯʥʩʪʠʪʫʪ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 2023. ï ˉ 1(88). ï ʉ. 28ï37. DOI:    

https://doi.org/10.32405/2309-3935-2023-1(88)-28-37 

5. ʉʘʚʯʝʥʢʦ ʗ. ɺ. ʆʩʦʙʣʠʚʦʩʪʽ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʷʢ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʟʘʢʣʘʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ / ʅ. ɺ. ʂʫʜʠʢʽʥʘ, ʗ. ɺ. ʉʘʚʯʝʥʢʦ // ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ 

ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ. ï ʂʠʾʚ : ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ 

ʋʢʨʘʾʥʠè, 2022. ï ʚʠʧ. ˉ 1(23). ï ʉ. 47ï54. DOI: 

https://doi.org/http://doi.org/10.51707/2618-0529-2022-23-06 

http://doi.org/10.51707/2618-0529-2025-32-09
https://doi.org/10.33296/2707-0255-19(37)-17
https://doi.org/http:/doi.org/10.51707/2618-0529-2022-23-06
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6. ʉʘʚʯʝʥʢʦ ʗ. ɺ. ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʫ ʚʠʩʚʽʪʣʝʥʥʽ ʤʫʟʝʡʥʠʭ ʘʨʪʝʬʘʢʪʽʚ 

ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ ʢʦʛʥʽʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ / ɺ. ʄ. ʂʫʜʣʷʢ., ʊ. ɯ. ɹʻʣʘʥ, ʆ. 

ʆ. ʇʘʨʭʦʤʝʥʢʦ, ʈ. ʃ. ʅʦʚʦʛʨʫʜʩʴʢʘ, ʗ. ɺ. ʉʘʚʯʝʥʢʦ // ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʄʘʣʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ. ï ʂʠʾʚ : ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, 

2022. ï ˉ 3(25). ï ʉ. 79ï89. DOI: https://doi.org/10.51707/2618-0529-2022-25-09 

7. ʉʘʚʯʝʥʢʦ ʗ. ɺ. ʆʩʦʙʣʠʚʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ: ʧʦʛʣʷʜ ʢʨʽʟʴ ʧʨʠʟʤʫ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʜʝʡ ʗʢʦʚʘ ʇʝʨʝʣʴʤʘʥʘ / ʗ. ɺ. ʉʘʚʯʝʥʢʦ, ɯ. ɸ. ʉʣʽʧʫʭʽʥʘ 

// ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ. ï ʂʠʾʚ : ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ çʄʘʣʘ 

ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, 2021. ï ˉ 2ï3 (21ï22). ï ʉ. 104ï110. DOI: 

https://doi.org/10.51707/2618-0529-2021-21_22-11  

ʇʫʙʣʽʢʘʮʽʾ, ʱʦ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

ʉʘʚʯʝʥʢʦ ʗ. ɺ. ʈʝʘʣʽʟʘʮʽʷ STEM ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʫʟʝʶ ʥʘʫʢʠ : 

ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ / ɯ. ɸ. ʉʣʽʧʫʭʽʥʘ, ʗ. ɺ. ʉʘʚʯʝʥʢʦ. ï ʂʠʾʚ : ɯʆɼ, 2023. ï 44 ʩ. 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://lib.iitta.gov.ua/id/eprint/ʤ740927/3/Slipuhina_Savchenko_STEM_2023.pdf  

ʉʘʚʯʝʥʢʦ ʗ. ɺ. STEM-ʧʽʜʭʽʜ ʚ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ 

/ ʗ. ɺ. ʉʘʚʯʝʥʢʦ, ɯ. ɸ. ʉʣʽʧʫʭʽʥʘ // ɯʥʥʦʚʘʮʽʡʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ: 

ʚʠʢʣʠʢʠ, ʨʝʘʣʽʾ, ʩʪʨʘʪʝʛʽʾ : ʟʙ. ʤʘʪʝʨ. Vɯ ɺʩʝʫʢʨ. ʚʽʜʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʦʥʣʘʡʥ-ʬʦʨʫʤʫ, 

ʂʠʾʚ, 12 ʣʠʩʪ. 2024 / ʟʘ ʟʘʛ. ʨʝʜ. ɯ. ʄ. ʉʘʚʯʝʥʢʦ, ɺ. ɺ. ɭʤʝʮʴ. ï ʂʠʾʚ : ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʮʝʥʪʨ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, 2025 ï  ʉ. 177ï180. 

ʉʘʚʯʝʥʢʦ ʗʨʦʩʣʘʚ. ɺʧʣʠʚ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʤʫʟʝʶ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ: 

ʨʝʟʫʣʴʪʘʪʠ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ / ʗ. ʉʘʚʯʝʥʢʦ // ɸʜʘʧʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʦʩʚʽʪʽ : 

ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ (ʪʝʟ ʜʦʧʦʚʽʜʝʡ) 4 ʛʦ ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʬʦʨʫʤʫ / ʟʘ ʟʘʛ. ʨʝʜ. 

ɻ. ɺ. ɭʣʴʥʠʢʦʚʦʾ; ʨʝʜ. ʢʦʣ.: ʆ. ʃ. ɸʥʫʬʨʽʻʚʘ, ʃ. ʆ. ɹʘʯʽʻʚʘ, ɺ. ʄ. ɻʣʘʜʢʦʚʘ, ɻ. ʖ. 

ʂʨʘʚʯʝʥʢʦ, ɿ. ɺ. ʈʷʙʦʚʘ; ʫʧʦʨʷʜ. ʗ. ʁ. ɺʘʩʠʣʴʯʝʥʢʦ. ï ʂʠʾʚ, 2025. ï ʉ. 107ï110. 

https://doi.org/10.51707/2618-0529-2022-25-09
https://doi.org/10.51707/2618-0529-2021-21_22-11
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ʉʘʚʯʝʥʢʦ ʗ. ɺ. ʄʫʣʴʪʠʤʦʜʘʣʴʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ  ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ ʚ ʢʦʥʪʝʢʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ /ʗ.ɺ. 

ʉʘʚʯʝʥʢʦ //  ʆʩʦʙʠʩʪʽʩʪʴ ʪʘ ʦʩʚʽʪʘ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʚʠʢʣʠʢʽʚ: 

ʮʽʥʥʽʩʥʦ-ʩʚʽʪʦʛʣʷʜʥʽ ʪʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ɯɯ 

ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ, 28 

ʣʶʪʦʛʦ 2025 ʨ., ʤ. ɼʥʽʧʨʦ, ʂɿɺʆ çɼɸʅʆè ɼʆʈè / ʅʘʫʢ. ʨʝʜ. ʆ. ɭ. ɺʠʩʦʮʴʢʘ. ʊʝʭʥ. 

ʨʝʜ. ʅ. ɺ. ɼʝʚôʷʪʢʦ. ɼʥʽʧʨʦ: ʂɿɺʆ çɼɸʅʆè ɼʆʈè, 2025. ï ʉ. 192-194.   

ʉʘʚʯʝʥʢʦ ʗ. ʌʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʡʥʠʭ STEM-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʋʢʨʘʾʥʠ. / ʗ. ʉʘʚʯʝʥʢʦ, ɯ. ʉʣʽʧʫʭʽʥʘ, ɺ. ɼʝʤôʷʥʝʥʢʦ // ʄʘʪʝʨʽʘʣʠ ʜʦʧʦʚʽʜʝʡ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʄʫʟʝʡʥʘ ʧʝʜʘʛʦʛʽʢʘ ʚ ʢʦʥʪʝʢʩʪʽ 

ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡ ʚ ʦʩʚʽʪʽè (ʤ. ʃʴʚʽʚ, ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, 24.10.24) / ʋʧʦʨʷʜ. ʽ 

ʥʘʫʢ. ʨʝʜ. ʆ. ɺ. ʂʘʨʘʤʘʥʦʚ. ï ʃʴʚʽʚ : ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, 2024. ï ʉ. 76-78.    

ʉʘʚʯʝʥʢʦ ʗ. ɺ. ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ / ʗ. ɺ. ʉʘʚʯʝʥʢʦ, ʅ. ɺ. ʂʫʜʠʢʽʥʘ, ɺ. ɺ. ʇʨʠʭʦʜʥʶʢ // ʪʝʟʠ Xɯɯ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɺʽʨʪʫʘʣʴʥʠʡ ʦʩʚʽʪʥʽʡ 

ʧʨʦʩʪʽʨ: ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠè. (ʂʠʾʚ, 10 ʪʨʘʚʥʷ ï 10 ʯʝʨʚʥʷ 2024 ʨʦʢʫ). 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://newlearning.org.ua/sites/default/files/tezy/2024/Savchenko_2024.pdf  (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 18.02.2025). 

ʉʘʚʯʝʥʢʦ ʗ. ɺ. ʏʠ ʬʦʨʤʫʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʜʦʩʣʽʜʥʠʮʴʢʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ: ʤʝʪʦʜʦʣʦʛʽʷ ʝʤʧʽʨʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ / ʗ. ɺ. ʉʘʚʯʝʥʢʦ, ɯ. ʉ. ʉʣʽʧʫʭʽʥʘ // ʆʙʜʘʨʦʚʘʥʽʩʪʴ: ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʰʣʷʭʠ ʨʦʟʚʠʪʢʫ : ʤʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʦʥʣʘʡʥ-ʩʝʤʽʥʘʨʫ (ʂʠʾʚ, 23ï26 

ʪʨʘʚʥʷ 2024 ʨʦʢʫ). ï ʂʠʾʚ : ɯʥʩʪʠʪʫʪ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 2024. ï ʉ. 

491ï493. 

ʉʘʚʯʝʥʢʦ ʗ. ɺʽʟʽʾ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʄʘʣʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. / ʗ ʉʘʚʯʝʥʢʦ // ɺʽʜʢʨʠʪʘ ʥʘʫʢʘ 

https://newlearning.org.ua/sites/default/files/tezy/2024/Savchenko_2024.pdf
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ʋʢʨʘʾʥʠ: ʚʽʟʽʡʥʠʡ ʜʠʩʢʫʨʩ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ : ʤʘʪʝʨʽʘʣʠ ɯɯ ʄʽʞʥʘʨʦʜʥʦʾ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʷʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (27-29 ʚʝʨʝʩʥʷ 2023 ʨ.) / 

[ʋʢʣʘʜʘʯʽ: ʆ.ʇ. ɸʜʘʤʯʦ, ʊ.ɯ. ɻʨʷʜʽʣʴ]. ï ʋʞʛʦʨʦʜ : ɼɺʅɿ çʋʞʅʋè, 2023. ï ʉ.335ï337. 

ʉʘʚʯʝʥʢʦ ʗ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʧʣʦʱʘʜʦʢ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʘʜʘʧʪʠʚʥʠʭ ʟʘʩʘʜʘʭ / ɺ. ʇʨʠʭʦʜʥʶʢ, 

ɺ. ɻʦʨʙʦʨʫʢʦʚ, ɭ. ʐʘʧʦʚʘʣʦʚ, ʗ. ʉʘʚʯʝʥʢʦ / ɸʜʘʧʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʦʩʚʽʪʽ : ʟʙʽʨʥʠʢ 

ʤʘʪʝʨʽʘʣʽʚ (ʪʝʟ ʜʦʧʦʚʽʜʝʡ) 2 ʛʦ ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʬʦʨʫʤʫ [ʟʘ ʟʘʛ. ʨʝʜ. ɻ. ɺ. 

ɭʣʴʥʠʢʦʚʦʾ; ʨʝʜ. ʢʦʣ.: ʆ. ʃ. ɸʥʫʬʨʽʻʚʘ, ʃ. ʆ. ɹʘʯʽʻʚʘ, ɺ. ʄ. ɻʣʘʜʢʦʚʘ, ʄ. ʃ. ʈʦʩʪʦʢʘ, 

ɿ. ɺ. ʈʷʙʦʚʘ; ʫʧʦʨʷʜ. ʗ. ʁ. ɺʘʩʠʣʴʯʝʥʢʦ]. ï ʂʠʾʚ ʍʘʨʢʽʚ ɿʘʧʦʨʽʞʞʷ, 2023. ï ʉ. 259ï

261. 

Savchenko Yaroslav. Interactive science museums: STE(A)M context / Iryna 

Slipukhina, Ihor Chernetskyi, Yaroslav Savchenko // ʄʫʟʝʡʥʘ ʧʝʜʘʛʦʛʽʢʘ ʚ ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽ 

: ʟʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫʯʘʩʥʠʢʽʚ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

(ʂʠʾʚ, 1ï2 ʛʨʫʜʥʷ 2022 ʨ.) / ʟʘ ʥʘʫʢ. ʨʝʜ. ʉ. ʆ. ɼʦʚʛʦʛʦ. ï ʂʠʾʚ : ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ 

çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, 2022. ï ʉ.100ï103. 

ʉʘʚʯʝʥʢʦ ʗ. ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ, ʚʽʜʢʨʠʪʠʡ ʫ ʣʴʚʦʚʽ ʧʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʜʽʡ 

ʚ ʫʢʨʘʾʥʽ, ʷʢ ʟʘʩʽʙ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʤʦʣʦʜʽ / ʗ. ʉʘʚʯʝʥʢʦ // ʄʫʟʝʡʥʘ 

ʧʝʜʘʛʦʛʽʢʘ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ : ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ʄʽʞʥʘʨʦʜʥʦʛʦ ʢʨʫʛʣʦʛʦ 

ʩʪʦʣʫ, ʤ. ʂʠʾʚ, 26 ʪʨʘʚʥʷ 2022 ʨ. / ʟʘ ʥʘʫʢ. ʨʝʜ. ʉ. ʆ.  ɼʦʚʛʦʛʦ. ð ʂʠʾʚ : ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʮʝʥʪʨ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, 2022.ï ʉ. 221ï224. 

ʉʘʚʯʝʥʢʦ ʗ. ʇʨʦʻʢʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ 

ʥʘʫʢ ʋʢʨʘʾʥʠ / ʗ. ʉʘʚʯʝʥʢʦ, ɺ. ɭʤʝʮʴ // ʊʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ: ʩʫʯʘʩʥʽ ʨʝʘʣʽʾ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ. ï ʂʠʾʚ : ɺʠʜʘʚʥʠʮʪʚʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 2022. ï ʉ. 133ï137. 

ʉʘʚʯʝʥʢʦ ʗ. ɺ. ʂʦʤʧʘʨʘʪʠʚʥʠʡ ʤʝʪʦʜ ʫ ʚʠʚʯʝʥʥʽ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʜʦʩʚʽʜʫ 

ʩʪʚʦʨʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ: ʤʝʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ / ʗ. ɺ. 

ʉʘʚʯʝʥʢʦ, ɺ. ʄ. ʂʫʜʣʷʢ // ʆʙʜʘʨʦʚʘʥʽ ʜʽʪʠ ï ʩʢʘʨʙ ʥʘʮʽʾ! : ʤʘʪʝʨʽʘʣʠ ɯɯɯ ʄʽʞʥʘʨʦʜʥʦʾ 
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ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʦʥʣʘʡʥ ʢʦʥʬʝʨʝʥʮʽʾ (ʂʠʾʚ, 18ï23 ʩʝʨʧʥʷ 2022 ʨ.). ï ʂʠʾʚ : ɯʥʩʪʠʪʫʪ 

ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 2022. ï ʉ. 805ï812. 

ʉʘʚʯʝʥʢʦ ʗ. ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʷʢ ʟʘʩʽʙ ʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʚ 

ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʩʪʘʥʫ / ʗ. ʉʘʚʯʝʥʢʦ, ɯ. ʉʣʽʧʫʭʽʥʘ, ɺ. ɼʝʤʷʥʝʥʢʦ // ʄʫʟʝʡʥʘ 

ʧʝʜʘʛʦʛʽʢʘ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʚʠʢʣʠʢʽʚ : ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ʤʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (21 ʚʝʨʝʩʥʷ 2022 ʨ.). ïʃʴʚʽʚ : ʃʅʋ, 2022.  ï ʉ. 79-83. 

ʉʘʚʯʝʥʢʦ ʗ. ʇʦʧʫʣʷʨʠʟʘʮʽʷ STEM-ʦʩʚʽʪʠ ʟʘʩʦʙʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ. / 

ɯ. ʉʣʽʧʫʭʽʥʘ, ɯ. ʏʝʨʥʝʮʴʢʠʡ, ʗ. ʉʘʚʯʝʥʢʦ // ʄʫʟʝʡʥʘ ʧʝʜʘʛʦʛʽʢʘ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ 

ʦʩʚʽʪʥʽʭ ʚʠʢʣʠʢʽʚ : ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (21 ʚʝʨʝʩʥʷ 

2022 ʨ.).  ï ʃʴʚʽʚ : ʃʅʋ, .2022.  ï ʉ. 84-88. 

ʉʘʚʯʝʥʢʦ ʗ. ɺ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʄʫʟʝʶ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʯʘʩʫ / 

ʗ. ɺ. ʉʘʚʯʝʥʢʦ, ɺ. ʄ. ʂʫʜʣʷʢ, ʊ. ɺ. ɹʻʣʘʥ // ɯʥʥʦʚʘʮʽʡʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʩʫʯʘʩʥʽʡ 

ʦʩʚʽʪʽ: ʚʠʢʣʠʢʠ, ʨʝʘʣʽʾ, ʩʪʨʘʪʝʛʽʾ : ʟʙ. ʤʘʪʝʨʽʘʣʽʚ ɯV ɺʩʝʫʢʨ. ʚʽʜʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʦʥʣʘʡʥ-

ʬʦʨʫʤʫ, (ʂʠʾʚ, 27 ʞʦʚʪ. 2022 ʨ.) / ʟʘ ʟʘʛ. ʨʝʜ. ɯ. ʄ. ʉʘʚʯʝʥʢʦ, ɺ. ɺ. ɭʤʝʮʴ.ï ʂʠʾʚ : 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, 2022.ï ʉ. 228ï232. 

ʉʘʚʯʝʥʢʦ ʗ. ɸʜʘʧʪʠʚʥʽ ʬʦʨʤʠ ʡ ʤʝʪʦʜʠ ʨʦʙʦʪʠ ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ / ʗ. ʉʘʚʯʝʥʢʦ // ɸʜʘʧʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʦʩʚʽʪʽ 

: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ (ʪʝʟ ʜʦʧʦʚʽʜʝʡ) 1-ʛʦ ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʬʦʨʫʤʫ; [ʟʘ ʟʘʛ. ʨʝʜ. 

ɻ. ɺ. ɭʣʴʥʠʢʦʚʦʾ, ʄ. ʃ. ʈʦʩʪʦʢʠ; ʨʝʜ. ʢʦʣ.: ʃ. ʆ. ɸʥʫʬʨʽʻʚʘ, ʃ. ʆ. ɹʘʯʽʻʚʘ, ɿ. ɺ. ʈʷʙʦʚʘ]. 

ï ʂʠʾʚ-ʍʘʨʢʽʚ, 2022. ï ɺʠʧ. 1 (4). ï ʉ. 89ï91.  

ʉʘʚʯʝʥʢʦ ʗ. ɺ. ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʄʫʟʝʡ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʚ 

ʩʠʩʪʝʤʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ / ʗ.ɺ. ʉʘʚʯʝʥʢʦ //  ɸʢʪʫʘʣʴʥʽ 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ 

 

ɯʄʅ ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ  

STEM Science, Technology, Engineering, Mathematics,  

(ʅʘʫʢʘ, ʊʝʭʥʦʣʦʛʽʾ, ɯʥʞʝʥʝʨʽʷ, ʄʘʪʝʤʘʪʠʢʘ) 

STEAM STEAM ï Science, Technology, Engineering, Arts, 

Mathematics, (ʅʘʫʢʘ, ʊʝʭʥʦʣʦʛʽʾ, ɯʥʞʝʥʝʨʽʷ, ʄʠʩʪʝʮʪʚʦ, 

ʄʘʪʝʤʘʪʠʢʘ) 

ʉʉʆʅʉ ʉʪʘʥʜʘʨʪ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ 

ɼɽɼ  ɼʦʩʣʽʜʥʠʮʴʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ɹʉʆ ɹʘʟʦʚʘ ʩʝʨʝʜʥʷ ʦʩʚʽʪʘ 

ɿɹʉʆ ɿʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

ʄʆʅ ʋʢʨʘʾʥʠ  ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ʅɸʇʅ ʋʢʨʘʾʥʠ ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ʅʎ çʄɸʅʋè ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè 

ɼʅʋ çɯʄɿʆè ɼʝʨʞʘʚʥʘ ʥʘʫʢʦʚʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ 

ʦʩʚʽʪʠè 

ʄɸʅ ʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ISM Interactive science museum 
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ  

ʦʜʠʥ ʟ ʢʣʶʯʦʚʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʦʩʚʽʪʠ ʍʍɯ ʩʪʦʣʽʪʪʷ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʬʦʨʤʫʚʘʥʥʷ ʢʨʝʘʪʠʚʥʠʭ ʽʜʝʡ, ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ 

ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ (Federal Strategic Plan 

for Advancing STEM Education and Cultivating STEM Talent, 2024). ɺʦʥʘ ʻ ʚʘʞʣʠʚʦʶ 

ʷʢ ʜʣʷ ʬʦʨʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʪʘʢ ʽ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ. ʇʨʦʪʝ ʩʫʯʘʩʥʽ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʚʠʢʣʠʢʘʤʠ ʫ ʾʾ 

ʬʦʨʤʫʚʘʥʥʽ ʯʝʨʝʟ ʦʙʤʝʞʝʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ (ʩʫʯʘʩʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʙʽʟʥʝʩ-

ʽʥʢʫʙʘʪʦʨʽʚ, ʪʝʭʥʦʧʘʨʢʽʚ, ʮʝʥʪʨʽʚ ʪʨʘʥʩʬʝʨʫ ʪʝʭʥʦʣʦʛʽʡ, ʣʘʙʦʨʘʪʦʨʽʡ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ), ʟʘʩʪʘʨʽʣʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʥʝʜʦʩʪʘʪʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ. ɺʽʜʧʦʚʽʜʜʶ ʥʘ ʮʽ ʚʠʢʣʠʢʠ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʩʪʘʣʦ 

ʚʠʥʠʢʥʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ (ʜʘʣʽ ɯʄʅ). ɰʭ ʬʝʥʦʤʝʥ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʚʦʥʠ ʥʝ ʣʠʰʝ ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʝ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʝ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʘ 

ʡ ʟʤʽʥʶʶʪʴ ʧʽʜʭʦʜʠ ʜʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʥʘʫʢʠ, ʬʦʨʤʫʶʪʴ 

ʤʦʪʠʚʘʮʽʶ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ.  

ʇʽʜʩʠʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʚʠʢʣʠʢʽʚ ʚʠʷʚʣʝʥʽ ʥʘʤʠ ʩʫʧʝʨʝʯʥʦʩʪʽ 

ʤʽʞ: 

ī ʛʣʦʙʘʣʴʥʠʤ ʤʽʞʜʝʨʞʘʚʥʠʤ ʟʤʘʛʘʥʥʷʤ ʟʘ ʣʶʜʩʴʢʠʡ ʢʘʧʽʪʘʣ ʽ ʦʙʤʝʞʝʥʽʩʪʶ 

ʛʣʦʙʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʩʚʽʪʠ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ 

STEM; 

ī ʧʽʜʚʠʱʝʥʠʤ ʧʦʧʠʪʦʤ ʥʘ ʷʢʽʩʥʫ ʨʘʥʥʶ ʧʨʦʬʝʩʽʡʥʫ ʦʨʽʻʥʪʘʮʽʶ ʪʘ ʧʦʯʘʪʢʦʚʫ 

ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʽʥʞʝʥʝʨʽʚ ʽ STEM-ʬʘʭʽʚʮʽʚ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʝʡ ʪʘ ʦʙʤʝʞʝʥʽʩʪʶ ʥʘʷʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʥʽʩʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʩʦʮʽʫʤʽ; 
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ī ʟʨʦʩʪʘʥʥʷʤ ʨʦʣʽ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʰʚʠʜʢʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʥʘʫʮʽ, ʪʝʭʥʽʮʽ ʡ ʪʝʭʥʦʣʦʛʽʷʭ ʷʢ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʠʢʣʠʢʠ ʚ ʦʩʚʽʪʽ 

ʱʦʜʦ ʝʬʝʢʪʠʚʥʠʭ ʬʦʨʤ, ʤʝʪʦʜʽʚ, ʩʝʨʝʜʦʚʠʱ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ ʬʦʨʤʘʣʴʥʦʾ 

ʪʘ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ; 

ī ʩʪʨʽʤʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʨʦʣʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ ʷʢ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʩʠʩʪʝʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʷʢ ʮʴʦʛʦ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʬʝʥʦʤʝʥʫ, ʪʘʢ ʽ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ; 

ī ʥʝʦʙʭʽʜʥʽʩʪʶ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ 

ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʶ ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʛʨʘʤ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚ ʩʫʯʘʩʥʠʭ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ɺʠʚʯʝʥʥʶ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ 

ɹ. ɹʣʫʤʘ, ɼ. ɻʦʜʬʨʽ, ɼ. ʂʨʘʪʚʦʣʘ, ɹ. ʄʘʩʽʷ, ɻ. ʇʘʨʢʽʥʩʦʥʘ, ɼ. ɹʽʜʠ, ʃ. ɹʘʯʽʻʚʦʾ,  

ʄ. ɻʦʣʦʚʘʥʷ, ɹ. ɻʨʫʜʠʥʽʥʘ, ʇ. ʄʦʨʦʟʘ, ʆ. ʆʚʯʘʨʫʢ. ʂʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʜʽʷʣʴʥʽʩʪʴ ʙʫʣʠ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ɼʞ. ɼʴʶʾ. 

ɿʚôʷʟʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟ ʢʦʛʥʽʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʚʠʚʯʘʚ ɾ. ʇʽʘʞʝ. 

ɺʘʞʣʠʚʽʩʪʴ ʨʝʬʣʝʢʩʽʾ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ɼ. ʂʦʣʙ, ʈ. ʇʦʣ, ʃ. ɽʣʜʝʨ.  

ʇʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ ʟʘʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ 

ʩʚʽʪʦʛʣʷʜʫ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, 

ʚʠʩʚʽʪʣʶʚʘʣʠ ʚ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʢʘʭ ʈ. ɹʘʡʙʽ, ʋ. ʄʘʢʂʦʤʘʩ, ʉ. ʉʴʶʟʘʥ, ʉ. ɹʘʙʽʡʯʫʢ, 

ʃ. ɻʨʠʥʝʚʠʯ, ʄ. ɻʘʣʴʯʝʥʢʦ, ʃ. ɻʦʨʙʘʥʴ, ʖ. ɻʦʮʫʣʷʢ, ʉ. ɼʦʚʛʠʡ, ʆ. ʂʦʚʘʣʴʦʚʘ, 

ʆ. ʂʫʟʴʤʝʥʢʦ, ʊ. ʄʘʪʫʩʝʚʠʯ, ʅ. ʄʦʨʟʝ, ɼ. ʉʚʠʨʠʜʝʥʢʦ, ʆ. ʉʪʨʠʞʘʢ, ɯ. ʉʣʽʧʫʭʽʥʘ, 

ʅ. ʇʦʣʽʭʫʥ, ɯ. ʏʝʨʥʝʮʴʢʠʡ. 
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https://scholar.google.com.ua/citations?user=FtOlh28AAAAJ&hl=uk&oi=sra
https://scholar.google.com/citations?user=T_VD_vYAAAAJ&hl=ru&oi=sra
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ʈʦʣʴ ʤʫʟʝʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʦʧʨʘʮʴʦʚʫʚʘʣʠ ʆ. ɺʘʣʝʥʢʝʚʠʯ, ɺ. ɼʫʥʝʮʴ, ʆ. ʂʘʨʘʤʘʥʦʚ, ʖ. ʂʣʶʯʢʦ, ʖ. ʇʘʚʣʝʥʢʦ,  

ʃ. ʐʝʚʮʦʚʘ. ʉʦʮʽʦʢʫʣʴʪʫʨʥʽ ʧʝʨʝʚʘʛʠ, ʷʢʠʭ ʥʘʙʫʚʘʻ ʤʫʟʝʡ ʚ ʝʧʦʭʫ ʜʠʜʞʠʪʘʣʽʟʘʮʽʾ, 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʉ. ɸʢʝʨ, ɼʞ. ʇ. ɹʦʫʝʥ, ʉ. ʃʝʛʝʥ, ɹ. ɻ. ʄʦʝʥʩ, ɺ. ɺʘʥ ʉʘʘʟʝ, ɺ. ʉʝʚʝʨʠʥ. 

ʇʨʦʪʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʥʘʤʠ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʠʩʪʝʤʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʨʦʟʛʣʷʜʘʣʠ ʙ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʪʘ ʾʭ ʩʝʨʝʜʦʚʠʱ ʥʘ 

ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʻ 

ʦʩʥʦʚʥʦʶ ʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ ʮʠʭ ʫʩʪʘʥʦʚ. 

ɿʘʟʥʘʯʝʥʽ ʚʠʱʝ ʬʘʢʪʦʨʠ ʟʫʤʦʚʠʣʠ ʚʠʙʽʨ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ çʆʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʣʘʥʘʤʠ, ʧʨʦʛʨʘʤʘʤʠ, ʪʝʤʘʤʠ. ɼʠʩʝʨʪʘʮʽʶ 

ʚʠʢʦʥʘʥʦ ʚ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ 

ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ: çʌʦʨʤʠ ʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʦʙʜʘʨʦʚʘʥʦʾ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʚ 

ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ STEM/STEAM-ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0122U000231, 2022ï2024 ʨʨ.); çʇʨʦʙʣʝʤʘ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: ʜʠʜʘʢʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ. ʄʝʪʦʜʠʢʘ ʽ 

ʪʝʭʥʦʣʦʛʽʾ STEM-ʦʩʚʽʪʠè (ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʩʪʘʥʦʚʠ ʇʨʝʟʠʜʽʾ ʅɸʇʅ 

ʋʢʨʘʾʥʠ ʚʽʜ 07.04.2021 ʨ., ʧʨʦʪʦʢʦʣ ˉ 1-2/5-83; ʜʦʛʦʚʦʨʫ ˉ 12/10/1 ï 22 ʅ. ʧʨ. ʚʽʜ 

04.01.2022 ʨ.); çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʽʥʪʝʛʨʘʮʽʾ ʬʦʨʤʘʣʴʥʦʾ ʽ ʥʝʬʦʨʤʘʣʴʥʦʾ 

ʦʩʚʽʪʠ ʦʙʜʘʨʦʚʘʥʠʭ ʫʯʥʽʚ ʥʘ ʦʩʥʦʚʽ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0119U100198, 2019ï2021 ʨʨ.); çʅʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ STEM/STEAM-ʦʩʚʽʪʠ ʫ ʨʦʟʚʠʪʢʫ ʢʨʝʘʪʠʚʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

0125U000463, 2025ï2027 ʨʨ.). 

ʊʝʤʫ ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʦ ɺʯʝʥʦʶ ʨʘʜʦʶ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ 

ʅɸʇʅ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ ˉ 5 ʚʽʜ 27.03.2024 ʨ.) ʪʘ ʫʟʛʦʜʞʝʥʦ ʨʽʰʝʥʥʷʤ ʄʽʞʚʽʜʦʤʯʦʾ 

https://scholar.google.com.ua/citations?user=eTDBG8EAAAAJ&hl=uk&oi=sra
https://scholar.google.com.ua/citations?user=eTDBG8EAAAAJ&hl=uk&oi=sra
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ʨʘʜʠ ʟ ʢʦʦʨʜʠʥʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʧʝʜʘʛʦʛʽʢʠ ʽ ʧʩʠʭʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ ˉ 2 ʚʽʜ 04.06.2024 ʨ.). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ  ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʡ ʝʤʧʽʨʠʯʥʦ ʧʝʨʝʚʽʨʠʪʠ ʜʽʻʚʽʩʪʴ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʥʘʤʠ ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ:  

ī ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ  ̔ ʜʦʩʣʽʜʠʪʠ ʧʦʥʷʪʽʡʥʦ-ʢʘʪʝʛʦʨʽʘʣʴʥʠʡ ʘʧʘʨʘʪ ʧʨʦʙʣʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ 

ʩʝʨʝʜʦʚʠʱ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʜʝʬʽʥʽʶʚʘʪʠ ʧʦʥʷʪʪʷ çʽʥʪʝʨʘʢʪʠʚʥʠʡ 

ʤʫʟʝʡ ʥʘʫʢʠè; 

ī ʨʦʟʨʦʙʠʪʠ ʢʦʤʧʦʥʝʥʪʥʫ ʤʦʜʝʣʴ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ 

ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʡ ʦʙˇʨʫʥʪʫʚʘʪʠ ʾʾ ʩʢʣʘʜʦʚʽ; 

ī ʜʦʩʣʽʜʠʪʠ STEM-ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, 

ʧʨʦʚʝʩʪʠ ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʽ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʦʩʚʽʪʥʽʡ 

ʧʦʪʝʥʮʽʘʣ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ; 

ī ʨʦʟʨʦʙʠʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ; 

ī ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʦʢʨʝʩʣʠʪʠ ʫʤʦʚʠ ʾʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ; 

ī ʝʤʧʽʨʠʯʥʦ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʽ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʚʠʩʥʦʚʢʠ; 

ī ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʽʜʭʦʜʫ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 
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ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʙʘʟʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʟ ʧʨʦʙʣʝʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʟʜʽʙʥʦʩʪʝʡ ʜʦ ʥʘʫʢʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ (ɼʞ. ɼʴʶʾ, ʃ. ɽʣʜʝʨ, ɼ. ɻʦʜʬʨʽ, ɼ. ʂʦʣʙ, ʈ. ʇʦʣ, ɻ. ʇʘʨʢʽʥʩʦʥ, ʃ. ɹʘʯʽʻʚʘ, 

ɯ. ɺʦʣʦʱʫʢ, ʇ. ʄʦʨʦʟ, ʂ. ʇʦʩʪʦʚʘ, ɺ. ʉʧʽʡ, ɯ. ʏʝʨʥʝʮʴʢʠʡ), ʨʦʟʚʠʪʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʪʘ ʾʾ ʦʙˇʨʫʥʪʫʚʘʥʥʷ (ʉ. ɼʦʚʛʠʡ, ɯ. ʉʣʽʧʫʭʽʥʘ, ʅ. ʄʦʨʟʝ, 

ʆ. ʂʫʟʴʤʝʥʢʦ, ʉ. ɹʘʽʡʯʫʢ, ʅ. ʇʦʣʽʭʫʥ, ʄ. ʇʽʜʜʷʯʠʡ, ɼ. ʉʚʠʨʠʜʝʥʢʦ). ɿʘʨʫʙʽʞʥʽ 

ʜʦʩʣʽʜʥʠʢʠ ʅ. ɼʞʝʥʩʝʥ, ɼ. ʉʽʣʚʝʨʩ ʜʦʚʝʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʷʢ 

ʘʥʢʝʪʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʨʘʞʝʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʾʚ. 

ʉ. ɹʽʪʛʫʪ ʽ ɹ. ʉʝʨʝʣ ʫ ʨʦʙʦʪʽ çɺʧʣʠʚ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʥʘ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʾʚè 

ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʣʠ ʚʠʤʽʨʶʚʘʥʥʶ ʩʧʝʮʠʬʽʯʥʠʭ 

ʚʧʣʠʚʽʚ ʟ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʥʠʢ ɼʞ. ʗʢʦʙʩʝʥ 

ʫʧʝʨʰʝ ʨʦʟʨʦʙʠʚ ʩʠʩʪʝʤʫ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʜʣʷ ʘʥʘʣʽʟʫ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʤʫʟʝʻʟʥʘʚʩʪʚʽ, ʱʦ ʩʧʨʠʷʻ ʩʫʩʧʽʣʴʥʠʤ, ʧʨʠʚʘʪʥʠʤ, ʦʩʦʙʠʩʪʠʤ ʪʘ 

ʽʥʩʪʠʪʫʮʽʡʥʠʤ ʮʽʥʥʦʩʪʷʤ. ɼʦʩʣʽʜʞʝʥʥʷ ɻ. ʉʘʣʤʽ ʜʘʣʠ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʦʯʝʚʠʜʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʢʦʛʥʽʪʠʚʥʠʡ ʝʬʝʢʪ ʥʘʚʯʘʥʥʷ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʦʥʘʪʽʚ ʥʘʫʢʦʚʦʛʦ 

ʮʝʥʪʨʫ. ʇʦʰʫʢʠ ɼʞ. ɻ. ʌʘʣʴʢ ʪʘ ʄ. ʅʽʜʭʝʤ ʚʧʣʠʚʫ ʥʘ ʚʽʜʚʽʜʫʚʘʯʽʚ ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ʜʦʚʝʣʠ, ʱʦ ʮʝʥʪʨ ʤʘʚ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʫʢʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʪʘ ʥʘ ʾʭʥʻ ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʙʘʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʝʜʦʚʠʱʘʤʠ ʇʝʨʰʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ çʄʫʟʝʶ ʥʘʫʢʠè ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ; ʤʫʟʝʶ çʃʝʥʥʫʩʘʜʘʤè, 

ʄʦʨʩʴʢʘ ʛʘʚʘʥʴ (ʤ. ʊʘʣʣʽʥʥ, ɽʩʪʦʥʽʷ); ʃʴʚʽʚʩʴʢʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʪʘ ʽʥʥʦʚʘʮʽʡ; ʤʫʟʝʶ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ çɽʢʩʧʝʨʠʤʝʥʪʘʨʽʫʤè (ʤ. ʂʠʾʚ); ʤʫʟʝʶ ʥʘʫʢʠ (ʤ. ʏʝʨʥʽʚʮʽ); ʤʫʟʝʶ 

ʥʘʫʢʠ ʚ ʇʦʣʪʘʚʩʴʢʽʡ ʧʦʣʽʪʝʭʥʽʮʽ (ʤ. ʇʦʣʪʘʚʘ); ʤʫʟʝʶ ʽʣʶʟʽʡ (ʤ. ɹʘʨʩʝʣʦʥʘ, ɯʩʧʘʥʽʷ); 

ʤʫʟʝʶ çʉʚʽʪ ʫ ʤʽʥʽʘʪʶʨʽè (ʤ. ɻʘʤʙʫʨʛ, ʌʈʅ); ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʤʫʟʝʶ çʇʨʦʪʦʪʠʧè 

(ʤ. ɻʘʤʙʫʨʛ, ʌʈʅ); ʆʢʝʘʥʘʨʽʫʤʫ ɹʘʨʩʝʣʦʥʠ (ʤ. ɹʘʨʩʝʣʦʥʘ, ɯʩʧʘʥʽʷ). 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʽ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʢʦʤʧʣʝʢʩ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ: ʘʥʘʣʽʟ ʥʘʫʢʦʚʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʩʫʪʥʦʩʪʽ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

https://kidpassage.com/activity/germaniya/gamburg/avtomobilnyiy-muzey-prototip
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ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ɯʄʅ; ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʽʥʽʮʽʾ çʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠè; 

ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʡ ʫʢʨʘʾʥʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʚ ʢʦʥʪʝʢʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ɯʄʅ; ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʢʣʘʜʦʚʠʭ STEM-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ; ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʡ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ɽʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʘʥʢʝʪʫʚʘʥʥʷ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʘʣʠ 

ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ.  

ɺʭʽʜʥʝ ʪʘ ʚʠʭʽʜʥʝ ʘʥʢʝʪʫʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʶ ï ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ, ʙʘʪʴʢʽʚ ʽ ʜʦʨʦʩʣʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʫ ʇʝʨʰʦʤʫ ʜʝʨʞʘʚʥʦʤʫ çʄʫʟʝʶ ʥʘʫʢʠè ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ. ɸʥʢʝʪʫʚʘʥʥʷ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʙʫʚʘʣʦʩʴ ʫ ʤʝʞʘʭ ʜʚʦʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ ʽ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʦʮʽʥʢʫ 

ʨʝʩʧʦʥʜʝʥʪʘʤʠ-ʫʯʘʩʥʠʢʘʤʠ ʟʘʭʦʜʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ, ʚʠʷʚʣʝʥʥʷ ʡʦʛʦ ʦʩʚʽʪʥʽʭ ʬʫʥʢʮʽʡ ʪʘ ʨʦʣʝʡ ʫ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʽ ʟʥʘʯʫʱʦʩʪʽ ʪʘʢʠʭ ʥʝʬʦʨʤʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ 

ʟʘʢʣʘʜʽʚ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʢʨʠʪʝʨʽʡ ʄʘʢʥʝʤʘʨʘ ʽ ʪʝʩʪ ɺʽʣʢʦʢʩʦʥʘ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟʤʽʥʠ 

(p < 0,05 ʜʣʷ ʚʩʽʭ ʧʨʠʧʫʱʝʥʴ), ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʧʠʪʘʥʴ, ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ, 

ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ, ʩʧʨʠʡʥʷʪʪʷ ʤʫʟʝʶ ʷʢ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʠʪʘʥʥʷ, ʧʨʦʩʪʦʨʫ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ, ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ. 
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ʊʝʦʨʝʪʠʯʥʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʋʧʝʨʰʝ: 

ī ʚʠʟʥʘʯʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ɯʄʅ, 

ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʪʝʦʨʽʷʭ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ, ʢʦʥʝʢʪʠʚʽʟʤʫ ʪʘ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʽʡ ʪʝʦʨʽʾ;  

ī ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʜʝʬʽʥʽʮʽʶ çʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠè, ʷʢ ʜʠʥʘʤʽʯʥʝ, 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ, ʽʥʢʣʶʟʠʚʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʝ 

ʧʦʻʜʥʫʻ ʥʘʫʢʦʚʽ ʢʦʥʮʝʧʮʽʾ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ ʽ, ʟʘʚʜʷʢʠ ʧʨʘʢʪʠʯʥʦʤʫ ʜʦʩʚʽʜʫ, ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʦʮʽʘʣʽʟʦʚʘʥʦʤʫ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ 

ʟʘʩʚʦʻʥʥʶ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʦʛʦ 

ʽʥʪʝʨʝʩʫ ʜʦ STEM-ʧʨʦʬʝʩʽʡ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ; 

ī ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʦʥʝʥʪʥʫ ʤʦʜʝʣʴ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʢʦʛʥʽʪʠʚʥʠʡ, 

ʧʨʦʮʝʩʫʘʣʴʥʠʡ, ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʪʘ ʮʽʥʥʽʩʥʦ-

ʤʦʪʠʚʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪʠ; 

ī ʧʨʦʚʝʜʝʥʦ ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ ʫ ʢʦʥʪʝʢʩʪʽ 

STEM-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʢʣʶʯʦʚʽ 

ʩʢʣʘʜʦʚʽ  ʧʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʫ, ʥʘʚʯʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʽ ʩʦʮʽʘʣʴʥʦ-

ʦʩʦʙʠʩʪʽʩʥʫ, ʷʢʽ ʦʢʨʝʩʣʝʥʦ ʥʘ ʤʽʢʨʦ-, ʤʝʟʦ- ʪʘ ʤʘʢʨʦʨʽʚʥʷʭ, ʥʘ ʧʽʜʩʪʘʚʽ ʯʦʛʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʮʝʧʪ ʤʝʭʘʥʽʟʤʫ ʾʭ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ʇʨʘʢʪʠʯʥʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʋʧʝʨʰʝ: 

ī ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʦʮʽʥʢʫ 

ʚʧʣʠʚʫ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ; 
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ī ʝʤʧʽʨʠʯʥʦ ʜʦʚʝʜʝʥʦ ʚʧʣʠʚ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ ʥʘ ʨʦʟʚʠʪʦʢ 

ʢʦʤʧʦʥʝʥʪ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ʽ ʟʤʽʥʫ ʩʧʨʠʡʥʷʪʪʷ ʡʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; 

ī ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ 

STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ɯʄʅ. 

ʇʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʟʘʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ; ʝʤʧʽʨʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʚʽʪʥʽʭ 

ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʥʥʽ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʘʥʢʝʪ ʚʽʜʚʽʜʫʚʘʯʽʚ ɯʄʅ, 

ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʫ ʤʦʪʠʚʘʮʽʾ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʽʥʪʝʨʝʩʘʭ ʽ ʩʪʘʚʣʝʥʥʽ ʜʦ ʥʘʫʢʠ, ʘ ʪʘʢʦʞ ʟʙʦʨʫ ʚʽʜʛʫʢʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʩʪʦʩʦʚʥʦ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ɯʄʅ. ʋʪʦʯʥʝʥʦ ʧʦʥʷʪʪʷ 

ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ, ʨʘʮʽʦʥʘʣʽʟʘʪʦʨʩʴʢʦʾ ʪʘ ʚʠʥʘʭʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʦʥʢʨʝʪʠʟʦʚʘʥʦ ʪʝʨʤʽʥ çʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠè. ʈʝʟʫʣʴʪʘʪʠ ʜʦʧʦʚʥʶʶʪʴ ʪʝʦʨʽʶ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʘ ʪʘʢʦʞ ʧʨʘʢʪʠʢʫ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤ ʱʦʜʦ ʨʦʟʚʠʪʢʫ STEM-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʽ ʜʦʧʦʚʥʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ, ʷʢʽ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʩʫʩʧʽʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʟʘʣʫʯʘʶʪʴ 

STEM-ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʧʦʟʠʮʽʡ ʽ ʩʦʮʽʦʢʫʣʴʪʫʨʥʝ ʦʪʦʯʝʥʥʷ ʜʦ 

ʨʦʟʨʦʙʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʟʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʰʠʨʦʢʫ ʚʟʘʻʤʦʜʽʶ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ, 

ʤʽʩʪʷʪʴ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʤʫʟʝʾʚ ʥʘʫʢʠ ʟʽ STEM-ʝʢʩʧʝʨʪʘʤʠ ʽ ʧʨʠʢʣʘʜʠ 

ʧʨʘʢʪʠʯʥʠʭ ʢʝʡʩʽʚ ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʽʜʭʦʜʫ ʚ ʩʝʨʝʜʦʚʠʱʽ ʤʫʟʝʾʚ ʥʘʫʢʠ, STEM-

ʧʨʦʻʢʪʽʚ, ʧʦʨʪʘʣʽʚ ʪʘ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʽ ʷʢʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʜʽʷʣʴʥʽʩʪʴ ʫʩʪʘʥʦʚ 
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ʬʦʨʤʘʣʴʥʦʾ ʽ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ. ɿʜʦʙʫʚʘʯ ʻ ʘʚʪʦʨʦʤ ʩʪʘʪʪʽ ʫ ʢʦʣʝʢʪʠʚʥʽʡ 

ʤʦʥʦʛʨʘʬʽʾ çʉʚʽʪ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ: ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ STEM-

ʦʩʚʽʪʠè, ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʫ ʩʧʽʚʧʨʘʮʽ ɼʅʋ çɯʄɿʆè ʟ ʄʘʣʦʶ ʘʢʘʜʝʤʽʻʶ ʥʘʫʢ ʋʢʨʘʾʥʠ ʫ 

2023 ʨ. ɿʘʟʥʘʯʝʥʘ ʤʦʥʦʛʨʘʬʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ɯʥʩʪʠʪʫʪʦʤ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʛʨʘʤʽ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ çSTEM-ʰʢʦʣʘ: ʦʨʛʘʥʽʟʘʮʽʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʠʩʪʝʤʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷè. 19.04.2024 ʨ. ʜʣʷ ʤʘʡʙʫʪʥʽʭ 

ʧʩʠʭʦʣʦʛʽʚ ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʖʨʽʷ 

ɹʫʛʘʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʣʝʢʮʽʶ-ʧʨʝʟʝʥʪʘʮʽʶ ʟʘ ʪʝʤʦʶ çʌʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʽʥʪʝʨʝʩʫ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘʩʦʙʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠè ʽ ʧʨʝʜʩʪʘʚʣʝʥʦ 

STEM-ʦʨʽʻʥʪʦʚʘʥʝ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ɯʄʅ ʫ ʢʦʥʪʝʢʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʟʦʢʨʝʤʘ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ. 13.06.2024 ʨ. ʫ ʤʝʞʘʭ ʘʧʨʦʙʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʛʘʥʽʟʦʚʘʥʦ ʽ ʧʨʦʚʝʜʝʥʦ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʩʝʤʽʥʘʨ çSTEM/STEAM-ʫʨʦʢʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠè ʚ 

ʤʝʞʘʭ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çSTEAM-ʦʩʚʽʪʘ: ʚʽʜ ʪʝʦʨʽʾ ʜʦ 

ʧʨʘʢʪʠʢʠè, ʦʨʛʘʥʽʟʦʚʘʥʦʾ ɯʥʩʪʠʪʫʪʦʤ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ. ʊʘʢʦʞ 

27.04.2024 ʨ. ʦʨʛʘʥʽʟʦʚʘʥʦ ʽ ʧʨʦʚʝʜʝʥʦ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʩʝʤʽʥʘʨ çɺʧʨʦʚʘʜʞʝʥʥʷ 

STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʤʫʟʝʶ ʥʘʫʢʠè ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʤʽʞʥʘʨʦʜʥʦʾ 

ʦʥʣʘʡʥ-ʚʠʩʪʘʚʢʠ çʆʩʚʽʪʘ ʪʘ ʢʘʨôʻʨʘ ï 2024è. 

ɺʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʟʘʩʚʦʻʥʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʽ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʥʘʚʠʯʦʢ ʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʞ ʢʦʨʠʩʥʽ ʜʣʷ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ 

ʥʘʫʢ, ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ, ʨʦʟʨʦʙʥʠʢʽʚ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʪʘ 

ʦʨʛʘʥʽʟʘʪʦʨʽʚ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

ɽʤʧʽʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʡʰʣʦ ʝʪʠʯʥʫ ʝʢʩʧʝʨʪʠʟʫ ʚ ʂʦʤʽʩʽʾ ʟ ʝʪʠʢʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ 

ʅɸʇʅ ʋʢʨʘʾʥʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʩʥʦʚʢʫ ʂʦʤʽʩʽʾ (ʧʨʦʪʦʢʦʣ ˉ 1 ʚʽʜ 12.04.2024), ʟʤʽʩʪ 

ʽ ʧʨʦʮʝʜʫʨʘ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʥʽ ʪʘʢʠʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʪʠʯʥʠʤ 

ʥʦʨʤʘʤ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ, ɽʪʠʯʥʦʤʫ ʢʦʜʝʢʩʫ 
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ʫʯʝʥʦʛʦ ʋʢʨʘʾʥʠ, ɭʚʨʦʧʝʡʩʴʢʽʡ ʭʘʨʪʽʾ ʜʦʩʣʽʜʥʠʢʽʚ ʽ ʇʦʣʦʞʝʥʥʶ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʂʦʤʽʩʽʾ 

ʟ ʝʪʠʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ 

ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ. ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʥʘ ʦʙˇʨʫʥʪʦʚʘʥʦʶ, 

ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ï ʪʘʢʠʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʢʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ, 

ʾʭʥʽʤ ʦʩʚʽʪʥʽʤ ʧʦʪʨʝʙʘʤ ʽ ʘʢʘʜʝʤʽʯʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʇʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ 

ʫʟʛʦʜʞʝʥʦ ʟ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʅʎ çʄɸʅʋè (ʣʠʩʪ çʇʨʦ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʫʢʦʚʦ-

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʄʫʟʝʡ ʅʘʫʢʠ ʫ ʤ. ʂʠʻʚʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷè ʚʽʜ 

28.06.2024 ˉ 1.1/4.1-772) ʽ ʚʠʢʦʥʘʥʦ ʫ ʇʝʨʰʦʤʫ ʜʝʨʞʘʚʥʦʤʫ çʄʫʟʝʾ ʥʘʫʢʠè ʄʘʣʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ: 

1. ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ (ʜʦʚʽʜʢʘ ˉ 02-15/37 ʚʽʜ 

10.02.2025 ʨ.). 

2. ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè (ʜʦʚʽʜʢʘ ˉ 18/24-

141 ʚʽʜ 19.02.2025 ʨ.). 

3. ɼʝʨʞʘʚʥʦʾ ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè 

(ʜʦʚʽʜʢʘ ˉ 22.1/10-54 ʚʽʜ 12.02.2025 ʨ.). 

4. ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʖʨʽʷ 

ɹʫʛʘʷ (ʜʦʚʽʜʢʘ ʚʽʜ 19.02.2025 ʨ.). 

5. ɺʽʜʦʢʨʝʤʣʝʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ çʇʝʜʘʛʦʛʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘè (ʜʦʚʽʜʢʘ 

 ̄21 ʚʽʜ 21.02.2025 ʨ.). 

ɼʠʩʝʨʪʘʮʽʷ ʻ ʩʘʤʦʩʪʽʡʥʦʶ ʥʘʫʢʦʚʦʶ ʧʨʘʮʝʶ, ʚ ʷʢʽʡ ʚʠʩʚʽʪʣʝʥʽ ʚʣʘʩʥʽ ʽʜʝʾ ʽ 

ʥʘʧʨʘʮʶʚʘʥʥʷ, ʱʦ ʜʘʣʠ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 

ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʦʣʦʞʝʥʥʷ, ʚʠʩʥʦʚʢʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʦʩʦʙʠʩʪʦ ʘʚʪʦʨʦʤ. 

ɼʫʤʢʠ, ʽʜʝʾ, ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʥʘʷʚʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʧʦʩʠʣʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʽ ʣʠʰʝ ʜʣʷ ʧʽʜʢʨʽʧʣʝʥʥʷ ʚʣʘʩʥʠʭ ʽʜʝʡ.  
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ.  

ɼʠʩʝʨʪʘʮʽʷ ʗ. ʉʘʚʯʝʥʢʦ çʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ 

ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠè ʻ ʩʘʤʦʩʪʽʡʥʦʶ ʥʘʫʢʦʚʦʶ ʧʨʘʮʝʶ, ʚ ʷʢʽʡ ʚʠʩʚʽʪʣʝʥʽ ʚʣʘʩʥʽ ʽʜʝʾ ʽ ʨʦʟʨʦʙʢʠ 

ʘʚʪʦʨʘ, ʱʦ ʜʘʣʠ ʟʤʦʛʫ ʚʠʨʽʰʠʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ ʪʝʦʨʝʪʠʯʥʽ ʪʘ 

ʤʝʪʦʜʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʚʠʩʥʦʚʢʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʦʩʦʙʠʩʪʦ ʜʠʩʝʨʪʘʥʪʦʤ. ʅʘʷʚʥʽ ʚ 

ʜʠʩʝʨʪʘʮʽʾ ʽʜʝʾ, ʧʦʣʦʞʝʥʥʷ ʯʠ ʛʽʧʦʪʝʟʠ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʠʣʘʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʽ ʣʠʰʝ ʜʣʷ ʧʽʜʢʨʽʧʣʝʥʥʷ ʽʜʝʡ ʟʜʦʙʫʚʘʯʘ.  

ʋʩʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʾ, ʘʚʪʦʨ ʦʪʨʠʤʘʚ 

ʩʘʤʦʩʪʽʡʥʦ. ʈʦʙʦʪʠ çʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʝʬʝʢʪʠʚʥʠʡ 

ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ: 

ʨʝʟʫʣʴʪʘʪʠ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷè ʪʘ çɯʥʪʝʨʘʢʪʠʚʥʠʡ ʧʨʦʩʪʽʨ çʄʫʟʝʡ ʥʘʫʢʠè ʚ 

ʩʠʩʪʝʤʽ STEM-ʦʩʚʽʪʠ: ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜè ʥʘʧʠʩʘʥʽ ʟʜʦʙʫʚʘʯʝʤ 

ʦʜʥʦʦʩʽʙʥʦ. ʋ ʧʫʙʣʽʢʘʮʽʾ çɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʷʢ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘè (ʟʘ 

ʩʧʽʚʘʚʪʦʨʩʪʚʘ ɯ. ʉʣʽʧʫʭʽʥʦʾ, ʆ. ʂʘʨʘʤʘʥʦʚʘ) ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʢʣʘʜʦʚʠʭ ʦʩʚʽʪʥʽʭ 

ʩʝʨʝʜʦʚʠʱ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ çʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʘʥʘʣʽʟ ʚʠʜʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʘʥʜʘʨʪʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ 

ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷè (ʟʘ ʩʧʽʚʘʚʪʦʨʩʪʚʘ ɯ. ʉʣʽʧʫʭʽʥʦʾ) ʘʚʪʦʨʫ ʥʘʣʝʞʠʪʴ ʚʠʩʚʽʪʣʝʥʥʷ 

ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ   ʩʪʘʥʜʘʨʪʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ  ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ʋ ʨʦʙʦʪʽ çʆʩʦʙʣʠʚʦʩʪʽ ʤʫʟʝʡʥʦʾ 

ʧʝʜʘʛʦʛʽʢʠ ʷʢ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʟʘʢʣʘʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠè (ʩʧʽʚʘʚʪʦʨ 

ʅ. ʂʫʜʠʢʽʥʘ) ʘʚʪʦʨ ʨʦʟʛʣʷʜʘʻ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʷʢ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʟʘʢʣʘʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. ʋ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ 

çʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʫ ʚʠʩʚʽʪʣʝʥʥʽ ʤʫʟʝʡʥʠʭ ʘʨʪʝʬʘʢʪʽʚ ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ 

ʢʦʛʥʽʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡè ʘʚʪʦʨʫ ʜʠʩʝʨʪʘʮʽʾ ʥʘʣʝʞʠʪʴ ʧʨʦʚʽʜʥʘ ʜʫʤʢʘ ʱʦʜʦ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʚʠʩʚʽʪʣʝʥʥʽ ʤʫʟʝʡʥʠʭ ʘʨʪʝʬʘʢʪʽʚ ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ 

ʢʦʛʥʽʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʨʦʙʦʪʽ çʆʩʦʙʣʠʚʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ: ʧʦʛʣʷʜ 

ʢʨʽʟʴ ʧʨʠʟʤʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʜʝʡ ʗʢʦʚʘ ʇʝʨʝʣʴʤʘʥʘè (ʩʧʽʚʘʚʪʦʨ 
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ɯ. ʉʣʽʧʫʭʽʥʘ) ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ ʨʦʟʚʽʜʢʫ ʱʦʜʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʩʧʝʢʪʫ ʚʠʥʠʢʥʝʥʥʷ 

ʧʝʨʰʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʥʘ ʧʦʩʪʨʘʜʷʥʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ, ʦʩʦʙʠʩʪʦʛʦ ʚʥʝʩʢʫ 

ʧʦʧʫʣʷʨʠʟʘʪʦʨʘ ʥʘʫʢʠ ʗ. ʇʝʨʝʣʴʤʘʥʘ. ɸʚʪʦʨ ʜʠʩʝʨʪʘʮʽʾ ʚ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ 

çʈʝʘʣʽʟʘʮʽʷ STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʫʟʝʶ ʥʘʫʢʠè (ʩʧʽʚʘʚʪʦʨ 

ɯ. ʉʣʽʧʫʭʽʥʘ) ʟʜʦʙʫʚʘʯʝʤ ʜʦʩʣʽʜʞʝʥʦ ʤʽʞʥʘʨʦʜʥʽ ʧʨʘʢʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ STEM-

ʧʽʜʭʦʜʫ ʚ ʩʝʨʝʜʦʚʠʱʽ ʤʫʟʝʶ ʥʘʫʢʠ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʫ ʚʠʛʣʷʜʽ STEM-

ʧʦʨʪʘʣʽʚ, ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ.  

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʡ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʜʦʧʦʚʽʜʷʭ ʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷʭ ʥʘ ʥʘʫʢʦʚʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, 

ʟʦʢʨʝʤʘ ʤʽʞʥʘʨʦʜʥʠʭ: çʄʫʟʝʡʥʘ ʧʝʜʘʛʦʛʽʢʘ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡ ʚ ʦʩʚʽʪʽè 

(ʤ. ʃʴʚʽʚ, 2024 ʨ.); çɸʢʪʫʘʣʴʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ STEAM-ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʾè (ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2024 ʨ.); çʆʙʜʘʨʦʚʘʥʽ ʜʽʪʠ ï ʩʢʘʨʙ ʥʘʮʽʾ!è 

(ʤ. ʂʠʾʚ, 2022ï2024 ʨʨ.); çɸʜʘʧʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʦʩʚʽʪʽè (ʤ. ʂʠʾʚ, ʤ. ʍʘʨʢʽʚ, 2022ï

2025 ʨʨ.); çʄʫʟʝʡʥʘ ʧʝʜʘʛʦʛʽʢʘ ʚ ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽè (ʤ. ʂʠʾʚ, 2022 ʨʨ.); çʋʧʨʘʚʣʽʥʥʷ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʤʠ ʨʫʭʦʤʠʤʠ ʦʙôʻʢʪʘʤʠ ʪʘ ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʦʧʝʨʘʪʦʨʽʚ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤè (ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2020ï2021 ʨʨ.); çɸʢʪʫʘʣʴʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ 

STEM-ʦʩʚʽʪʠ ʫ ʥʘʚʯʘʥʥʽ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥè (ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2018, 

2021 ʨ.); çSTEM-ʦʩʚʽʪʘ ï ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè (ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2018 ʨ.) ʽ 

ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ: çʆʙʜʘʨʦʚʘʥʽʩʪʴ: ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʰʣʷʭʠ ʨʦʟʚʠʪʢʫè (ʤ. ʂʠʾʚ, 

2024 ʨ.); çɺʽʨʪʫʘʣʴʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ: ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠè (ʤ. ʂʠʾʚ, 2024 ʨ.); 

çVII ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʩʝʤʽʥʘʨè (ʤ. ɻʣʫʭʽʚ, 2023 ʨ.); çʂʫʣʴʪʫʨʘ 

ʽʩʪʦʨʠʯʥʦʾ ʧʘʤôʷʪʽ ʚ ʋʢʨʘʾʥʽè (ʤ. ʆʜʝʩʘ, 2023 ʨ.); çʌʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥʩʴʢʦʾ 

ʢʫʣʴʪʫʨʠ ʚ ʥʦʚʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽè (ʤ. ʂʨʠʚʠʡ ʈʽʛ, 2023 ʨ.); çɯʥʥʦʚʘʮʽʡʥʽ ʧʨʘʢʪʠʢʠ 

ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠè (ʤ. ʂʠʾʚ, 2022 ʨ.); çSTEM ï ʩʚʽʪ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡè 

(ʤ. ʂʠʾʚ, 2021 ʨ.); çɯʥʥʦʚʘʮʽʡʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽè (ʤ. ʂʠʾʚ, 2019ï

2024 ʨʨ.); çʈʦʟʙʫʜʦʚʘ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ ï ʚʠʤʦʛʘ 

ʯʘʩʫè (ʤ. ʂʠʾʚ ï ʍʘʨʢʽʚ, 2018 ʨ.). 
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 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʚʽʜʜʽʣʫ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʦʙʜʘʨʦʚʘʥʠʭ, ʱʦʨʽʯʥʠʭ ʟʚʽʪʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ɯʥʩʪʠʪʫʪʫ 

ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ.  

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʣʘʜʝʥʦ ʚ ʦʜʥʽʡ 

ʦʜʥʦʦʩʽʙʥʽʡ ʩʪʘʪʪʽ ʢʦʣʝʢʪʠʚʥʦʾ ʤʦʥʦʛʨʘʬʽʾ, ʦʜʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ, ʩʝʤʠ 

ʬʘʭʦʚʠʭ ʩʪʘʪʪʷʭ ʟ ʧʝʜʘʛʦʛʽʢʠ, ʟ ʥʠʭ ʜʚʽ ï ʦʜʥʦʦʩʽʙʥʽ ʧʫʙʣʽʢʘʮʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʦʜʥʘ 

ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʜʥʘ ʤʘʻ ʘʧʨʦʙʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʜʚʽ 

ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʫ 18 ʧʫʙʣʽʢʘʮʽʷʭ ʫ 

ʤʘʪʝʨʽʘʣʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ.  

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ 

ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ, ʧʦʜʽʣʝʥʠʭ ʥʘ ʧʽʜʨʦʟʜʽʣʠ, ʚʠʩʥʦʚʢʽʚ ʜʦ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ ʜʦ 

ʨʦʙʦʪʠ, 12 ʜʦʜʘʪʢʽʚ ʪʘ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (240 ʥʘʡʤʝʥʫʚʘʥʴ, ʟ ʥʠʭ 126 ï 

ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ). ʈʠʩʫʥʢʽʚ 47, ʪʘʙʣʠʮʴ 7. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 358 

ʩʪʦʨʽʥʦʢ, ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʣʘʜʝʥʦ ʥʘ 286 ʩʪʦʨʽʥʢʘʭ. 
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ʈʦʟʜʽʣ 1. ʇʆʅʗʊʊɭɺʀʁ ɸʇɸʈɸʊ ɯ ʊɽʆʈɽʊʀʏʅɯ ɿɸʉɸɼʀ 

ɼʆʉʃɯɼɾɽʅʅʗ 

 

1.1.  ɼʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ 

ʩʪʨʫʢʪʫʨʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ 

 

ʏʽʣʴʥʝ ʤʽʩʮʝ ʧʦʥʷʪʪʻʚʦʛʦ ʘʧʘʨʘʪʫ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʣʝʞʠʪʴ ʜʝʬʽʥʽʮʽʷʤ 

çʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè ʪʘ 

çʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʩʚʽʪʘ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷè. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʦʩʚʽʪʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʷʢ ʦʩʚʽʪʘ ʤʠʩʪʝʮʴʢʦʛʦ, ʩʧʦʨʪʠʚʥʦʛʦ, 

ʚʽʡʩʴʢʦʚʦʛʦ ʯʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʷʢʘ ʤʦʞʝ ʟʜʦʙʫʚʘʪʠʩʷ ʚ ʤʝʞʘʭ ʬʦʨʤʘʣʴʥʦʾ, 

ʥʝʬʦʨʤʘʣʴʥʦʾ, ʽʥʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʜʦʙʫʪʪʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ 

ʚʽʜʧʦʚʽʜʥʽʡ ʩʬʝʨʽ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʫ ʙʝʟʧʝʨʝʨʚʥʦʤʫ 

ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʥʘ ʢʽʣʴʢʦʭ ʘʙʦ ʚʩʽʭ ʨʽʚʥʷʭ ʦʩʚʽʪʠ ʪʘ ʧʦʪʨʝʙʫʻ 

ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ [1]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ 

ɿʘʢʦʥʫ ʦʩʚʽʪʘ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ, 

ʱʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʧʨʦʬʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʥʘʙʫʪʪʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ, 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ, ʚʠʥʘʭʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [1]. 

ʇʨʦʪʝ ʫ ʩʚʽʪʽ ʚʞʝ ʧʦʥʘʜ ʩʪʦʣʽʪʪʷ ʚʞʠʚʘʻʪʴʩʷ ʪʝʨʤʽʥ çʥʘʫʢʦʚʘ ʦʩʚʽʪʘè ï çscience 

educationè, ʷʢʠʡ, ʜʦ ʧʨʠʢʣʘʜʫ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʫ ʩʚʦʾʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ 

ʖʅɽʉʂʆ (UNESCO) ï ʤʽʞʥʘʨʦʜʥʘ ʤʽʞʫʨʷʜʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʷʢʘ ʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ 

ʫʩʪʘʥʦʚʦʶ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ (ʆʆʅ). ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ 

ʚʠʟʥʘʯʝʥʠʡ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʨʘʾʥ, 

ʟʦʢʨʝʤʘ ʉʐɸ, ʢʨʘʾʥ ʉʭʦʜʫ, ɭʉ ʪʦʱʦ. ʎʽ ʪʝʥʜʝʥʮʽʾ ʦʧʠʩʘʥʽ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʧʣʘʥʘʭ ʽ 

ʩʪʨʘʪʝʛʽʷʭ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ.  

ʋ ʤʽʞʥʘʨʦʜʥʦʤʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʤʫ ʜʠʩʢʫʨʩʽ ʪʝʨʤʽʥ çʥʘʫʢʦʚʘ ʦʩʚʽʪʘè 

ʢʦʨʝʣʶʻ ʽ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʧʦʥʷʪʪʷʤ çSTEM-ʦʩʚʽʪʘè, ʷʢʝ ʟ XX ʩʪʦʣʽʪʪʷ ʪʝʞ ʧʦʩʪʘʻ ʷʢ 
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ʚʠʟʥʘʥʠʡ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʦʩʚʽʪʥʽʡ ʪʨʝʥʜ. ʋʩʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʢʨʘʾʥʠ 

ʥʘʤʘʛʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʧʨʦʚʘʜʠʪʠ STEM-ʦʩʚʽʪʫ, ʫʩʚʽʜʦʤʣʶʶʯʠ, ʱʦ ʩʘʤʝ 

ʪʝʭʥʦʣʦʛʽʯʥʘ, ʥʘʫʢʦʚʘ ʦʩʚʽʪʘ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʢʨʘʾʥʽ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ, ʚʠʟʥʘʥʥʷ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʽʥʥʦʚʘʮʽʡ.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʟʚʽʪʽ çCharting a Course for Success: Americaôs Strategy for STEM 

Educationè (2018) ʅʘʮʽʦʥʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʨʘʜʘ ʉʐɸ (National Science and 

Technology Council) [2] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʤʘʪʝʤʘʪʠʢʠ (STEM) ʩʪʘʚ ʟʘʧʦʨʫʢʦʶ ʫʩʧʽʭʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʝʢʦʥʦʤʽʢʠ ʉʐɸ, ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʚʽʪʘʥʥʷ ʪʘ ʙʝʟʧʝʢʫ ʫ ʩʚʽʪʽ, ʜʝ ʧʦʩʪʽʡʥʦ 

ʧʨʠʩʢʦʨʶʶʪʴʩʷ ʪʝʤʧʠ ʽʥʥʦʚʘʮʽʡ ʪʘ ʢʦʥʢʫʨʝʥʮʽʾ ʟʘ ʥʘʫʢʦʚʽ ʪʘ ʪʝʭʥʽʯʥʽ ʪʘʣʘʥʪʠ. ʎʝ 

ʦʙʫʤʦʚʣʶʻ ʧʝʨʝʭʽʜ ʜʦ ʙʽʣʴʰ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʪʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʫ 

ʥʘʚʯʘʥʥʽ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʥʘʚʠʯʦʢ ʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ 

ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽ, ʟʦʢʨʝʤʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ. ʅʘ ʜʫʤʢʫ ʢʦʤʽʩʽʾ, ʥʦʚʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ 

ʧʝʨʝʭʽʜ ʥʘ ʚʠʢʣʘʜʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʯʝʨʝʟ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, 

ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʪʽʩʥʫ ʚʟʘʻʤʦʜʽʶ ʬʦʨʤʘʣʴʥʠʭ ʽ ʥʝʬʦʨʤʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʪʘ 

ʢʫʣʴʪʫʨʠ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, 

ʨʦʟʚʠʪʢʫ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ ʫ 

ʨʦʟʚôʷʟʘʥʥʽ ʧʨʦʙʣʝʤ ï ʩʢʣʘʜʥʠʢʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʈʦʟʚʠʚʘʪʠ 

ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʨʘʥʥʴʦʤʫ ʚʽʮʽ ï ʧʦʯʘʪʢʦʚʽʡ ʪʘ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ (ʱʦ 

ʨʽʚʥʦʮʽʥʥʦ ʥʘʰʽʡ ʙʘʟʦʚʽʡ ʟʘʛʘʣʴʥʽʡ ʩʝʨʝʜʥʽʡ ʦʩʚʽʪʽ) ï ʢʦʤʽʩʽʷ ʚʚʘʞʘʻ ʟʘ ʧʨʽʦʨʠʪʝʪ, 

ʦʩʢʽʣʴʢʠ ʮʝʡ ʧʝʨʽʦʜ ʻ ʟʘʧʦʨʫʢʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɺʘʞʣʠʚʠʤ 

ʩʢʣʘʜʥʠʢʦʤ ʧʣʘʥʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʻ ʟʘʣʫʯʝʥʥʷ ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʫʯʥʽʚ, ʩʽʤôʾ, 

ʧʝʜʘʛʦʛʽʚ, ʩʧʽʣʴʥʦʪʠ, ʨʦʙʦʪʦʜʘʚʮʽʚ ʪʘ ʧʽʜʧʨʠʻʤʮʽʚ ï ʽʥʘʢʰʝ ʢʘʞʫʯʠ, ʚʩʽʭ ʘʢʪʠʚʥʠʭ ʪʘ 

ʥʝʙʘʡʜʫʞʠʭ ʯʣʝʥʽʚ ʛʨʦʤʘʜʷʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʩʧʽʣʴʩʪʚʦ, 

ʨʦʟʚʠʚʘʶʯʠ ʥʘʫʢʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ, ʤʘʻ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ 

ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʡ ʧʽʜʛʦʪʫʚʘʪʠ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʛʨʦʤʘʜʷʥ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʽ 

ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤ.  
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ɿʘʛʘʣʦʤ ʧʨʦʧʦʟʠʮʽʾ ʢʦʤʽʩʽʾ ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

- ʨʦʟʚʠʪʦʢ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʘʨʪʥʝʨʩʪʚ ʽ ʚʟʘʻʤʦʜʽʾ ʷʢ ʤʽʞ ʦʩʚʽʪʥʽʤʠ 

ʟʘʢʣʘʜʘʤʠ ʪʘ ʦʩʚʽʪʥʽʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ (ʬʦʨʤʘʣʴʥʦʾ, ʥʝʬʦʨʤʘʣʴʥʦʾ ʪʘ 

ʽʥʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ), ʪʘʢ ʽ ʽʥʰʠʤʠ ʩʫʩʧʽʣʴʥʠʤʠ ʽʥʩʪʠʪʫʪʘʤʠ ʪʘ ʛʨʦʤʘʜʷʥʘʤʠ. 

ʈʽʟʥʽ ʪʠʧʠ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʝ ʦʜʥʦʛʦ ʪʘ ʟʙʘʛʘʯʫʶʪʴ ʜʦʩʚʽʜ 

ʪʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʤʘʶʪʴ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʟʙʝʨʝʛʪʠ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʫ ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽ; 

- ʬʦʢʫʩʫʚʘʥʥʷ ʥʘ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʙʣʝʤʘʭ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʢʨʝʘʪʠʚʥʦʛʦ ʪʘ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʧʽʜʢʨʝʩʣʶʶʪʴ ʦʨʽʻʥʪʘʮʽʶ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ 

ʥʘ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ (ʪʘʢʠʡ ʧʽʜʭʽʜ ʦʟʥʘʯʘʻ ʰʠʨʦʢʝ 

ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʘʭʦʜʽʚ ʥʘʫʢʦʚʠʭ ʭʘʙʽʚ, ʢʣʫʙʽʚ, 

ʷʨʤʘʨʢʽʚ, ʚʦʨʢʰʦʧʽʚ, ʧʨʦʻʢʪʽʚ, ʤʝʡʢʝʨʩʪʚʘ, STEM/STEAM-ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʡʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʟʥʘʥʴ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʤʝʪʦʜʽʚ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʟʘʚʜʘʥʴ, ʘʢʪʫʘʣʴʥʠʭ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ); 

- ʚʽʜʢʨʠʪʘ ʪʘ ʧʽʜʟʚʽʪʥʘ ʨʦʙʦʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ʥʘʜ ʨʦʟʚʠʪʢʦʤ ʦʩʚʽʪʠ, ʦʩʦʙʣʠʚʦ ʥʘʫʢʠ 

ʡ ʪʝʭʥʦʣʦʛʽʡ (ʮʝ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʦʩʚʽʪʥʽʤʠ 

ʟʘʢʣʘʜʘʤʠ, ʱʦ ʛʫʨʪʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʜʦʢʘʟʘʭ ʜʽʻʚʦʩʪʽ ʬʦʨʤ ʪʘ 

ʤʝʪʦʜʽʚ ʦʩʚʽʪʠ ʡ ʜʦʩʪʫʧ ʜʦ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʧʨʠʷʪʠʤʝ ʙʽʣʴʰ ʘʢʪʠʚʥʦʤʫ 

ʟʘʣʫʯʝʥʥʶ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʩʫʩʧʽʣʴʩʪʚʘ, ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʪʘ ʽʥʚʝʩʪʦʨʽʚ ʜʦ ʨʦʟʚʠʪʢʫ 

ʩʠʩʪʝʤʠ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʜʘʩʪʴ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʦʩʦʙʠʩʪʦʛʦ ʡ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ ʫ ʩʬʝʨʘʭ ʽʥʥʦʚʘʮʽʡ, ʥʘʫʢʠ, ʪʝʭʥʽʢʠ ʪʘ ʽʥʰʠʭ) [2].  

ɺ ʋʢʨʘʾʥʽ ʡ ʜʦʩʽ ʚʝʜʫʪʴʩʷ ʜʠʩʢʫʩʽʾ ʱʦʜʦ ʪʝʨʤʽʥʘ çʥʘʫʢʦʚʘ ʦʩʚʽʪʘè.  ɺ ʦʬʽʮʽʡʥʠʭ 

ʽ ʥʘʫʢʦʚʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʜʞʝʨʝʣʘʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʦʟʝʤʥʠʭ ʢʨʘʾʥ, ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʪʘ ʚʞʠʚʘʥʠʤ ʪʝʨʤʽʥʦʤ ʟʘʣʠʰʘʻʪʴʩʷ çʦʩʚʽʪʘ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷè. 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʟʘʢʦʨʜʦʥʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ (ʌ. ʄʘʢʂʦʤʘʩ, ʈ. ɺ. ɹʘʡʙʽ, ʐ. ʂʝʨʽ) 

ʽ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ (ʉ. ɹʘʙʽʡʯʫʢ, ɾ. ɹʽʣʠʢ, ʆ. ɹʫʪʫʨʣʽʥʦʾ, ɯ. ɺʦʣʦʱʫʢʘ, 

ʄ. ɻʘʣʴʯʝʥʢʦ, ʃ. ɻʦʨʙʘʥʴ. ʖ. ɻʦʮʫʣʷʢʘ, ʃ. ɻʨʠʥʝʚʠʯ, ʉ. ɼʦʚʛʦʛʦ, ʊ. ɿʘʩʝʢʠʥʘ, 
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ʆ. ʂʦʚʘʣʴʦʚʦʾ, ʆ. ʂʫʟʴʤʝʥʢʦ, ʄ. ʄʝʣʴʥʠʢ, ʅ. ʇʦʣʽʭʫʥ, ʂ. ʇʦʩʪʦʚʦʾ, ɯ. ʉʣʽʧʫʭʽʥʦʾ, 

ʆ. ʊʦʧʫʟʦʚʘ, ɯ. ʏʝʨʥʝʮʴʢʦʛʦ, ɭ. ʐʘʧʦʚʘʣʦʚʘ) ʦʙˇʨʫʥʪʦʚʘʥʦ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚ ʫʤʦʚʘʭ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʡ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʦʩʪʘʻ ʥʘʛʘʣʴʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʢʨʝʘʪʠʚʥʦʩʪʽ ʡ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [3, 4, 5, 6, 7, 8, 9, 10, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28]. 

ʇʨʦʛʨʘʤʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʫʯʥʽʚ (PISA) ʧʨʠʜʽʣʷʻ ʟʥʘʯʥʫ ʫʚʘʛʫ 

ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ. ʋ ʈʘʤʢʦʚʦʤʫ ʜʦʢʫʤʝʥʪʽ ʟ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ PISA ï 2025 

ʟʘʟʥʘʯʝʥʦ, ʱʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʩʬʦʨʤʦʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ, ʻ 

ʢʣʶʯʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʚʯʘʥʥʷ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʫʯʥʷʤ ʘʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʧʦʚʩʷʢʜʝʥʥʽ ʚʠʢʣʠʢʠ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʥʘʫʢʦʚʽ 

ʽʜʝʾ [29].  

ʋ ʟʚʽʪʽ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ ʟ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ çʅʘʫʢʦʚʘ ʦʩʚʽʪʘ ʜʣʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʛʨʦʤʘʜʷʥʩʪʚʘè ʙʫʣʦ ʧʨʦʛʦʣʦʰʝʥʦ, ʱʦ ʩʚʽʪ ʤʘʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʢʣʠʢʠ 

ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʩʪʦʩʦʚʥʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʫʩʪʘʥʦʚʦʢ ʱʦʜʦ ʩʧʨʠʡʥʷʪʪʷ ʥʘʫʢʠ 

ʤʦʣʦʜʜʶ, ʟʤʽʥʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʥʘʫʢʦʚʮʽʚ, ʬʘʭʽʚʮʽʚ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʝʡ, ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʧʦʪʨʝʙʘʤʠ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʥʘʫʢʦʚʦʶ ʧʨʘʢʪʠʢʦʶ ʡ ʽʥʥʦʚʘʮʽʷʤʠ 

[30, 31]. 

ʅʘ ʮʴʦʤʫ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʽ ʫ ʥʦʚʽʡ ʨʝʜʘʢʮʽʾ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʫʢʦʚʫ ʽ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴè (ʨʝʜʘʢʮʽʷ ʚʽʜ 07.03.2018), ʟʦʢʨʝʤʘ ʫ ʩʪʘʪʪʽ 26 

ʟʘʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʝ: çɼʝʨʞʘʚʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ 

ʥʘʫʢʦʚʦʾ ʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʽ ʧʦʟʘʰʢʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʟʦʢʨʝʤʘ, ʥʘʫʢʦʚʠʭ ʣʽʮʝʾʚ ʽ 

ʥʘʫʢʦʚʠʭ ʣʽʮʝʾʚ-̔ ʥʪʝʨʥʘʪʽʚ, ʄʘʣʫ ʘʢʘʜʝʤʽʶ ʥʘʫʢ ʋʢʨʘʾʥʠ ʘʙʦ ʽʥʰʽ ʧʦʜʽʙʥʽ ʫʩʪʘʥʦʚʠ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ [32]. 
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ʉʘʤʝ ʚʦʥʠ ʧʨʠʜʽʣʷʶʪʴ ʟʥʘʯʥʫ ʫʚʘʛʫ ʬʦʨʤʫʚʘʥʥʶ ʥʘʫʢʦʚʦʛʦ ʪʠʧʫ ʤʠʩʣʝʥʥʷ ʪʘ 

ʨʦʟʰʠʨʝʥʥʶ ʽ ʧʦʛʣʠʙʣʝʥʥʶ ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, ʚʨʘʭʦʚʫʶʪʴ ʚʽʢʦʚʽ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʷ.  

ʉʪʨʘʪʝʛʽʯʥʠʤʠ ʮʽʣʷʤʠ ʪʘʢʦʾ ʦʩʚʽʪʠ ʻ: ʚʠʭʦʚʘʥʥʷ ʥʘʫʢʦʚʦ ʛʨʘʤʦʪʥʠʭ ʩʚʽʜʦʤʠʭ 

ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʛʨʦʤʘʜʷʥ, ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʦʚʢʘ ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʥʘʫʢʦʚʮʽʚ, ʥʦʚʘʪʦʨʽʚ 

ʪʘ ʚʠʥʘʭʽʜʥʠʢʽʚ.  

ɿʘʚʜʘʥʥʷʤʠ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʻ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ 4ʂ (ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʢʨʝʘʪʠʚʥʽʩʪʴ, ʢʦʤʫʥʽʢʘʮʽʷ ʪʘ ʢʦʣʝʢʪʠʚʥʘ 

ʨʦʙʦʪʘ).  

ɻʦʣʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʚʠʩʪʫʧʘʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ (ʷʢ 

ʮʽʣʽʩʥʠʡ ʧʨʦʮʝʩ ʘʙʦ ʜʝʷʢʽ ʡʦʛʦ ʝʪʘʧʠ), ʜʦʩʣʽʜʥʘ, ʧʦʰʫʢʦʚʘ ʪʘ ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʦʩʚʽʪʠ ʪʘ ʾʭ ʢʦʤʙʽʥʘʮʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʠ ʪʘ ʧʨʦʙʣʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʋʤʦʚʥʦ ʥʘʫʢʦʚʫ ʦʩʚʽʪʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʪʨʠʢʦʤʧʦʥʝʥʪʥʫ ʩʠʩʪʝʤʫ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʷ, ʚʠʚʯʝʥʥʷ ʽʩʪʦʨʽʾ ʥʘʫʢʠ 

ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ [10]. 

ɯʥʩʪʠʪʫʪ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ çʄʘʣʘ 

ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè (ʜʘʣʽ ï ʅʎ çʄɸʅʋè), ʢʘʬʝʜʨʘ ʖʅɽʉʂʆ ʟ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ɼʨʘʛʦʤʘʥʦʚʘ ʩʪʦʷʣʠ ʢʦʣʦ 

ʚʠʪʦʢʽʚ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ, ʩʧʨʠʷʣʠ ʾʾ ʨʦʟʙʫʜʦʚʽ ʚ ʋʢʨʘʾʥʽ ʪʘ ʨʦʟʨʦʙʣʝʥʥʶ 

ʤʝʪʦʜʦʣʦʛʽʾ. ɿʦʢʨʝʤʘ, ʅʎ çʄɸʅʋè ʫʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʩʪʚʦʨʠʚ ʤʝʨʝʞʫ ʤʫʟʝʾʚ ʥʘʫʢʠ ʟ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʢʩʧʦʥʘʪʘʤʠ ʡ ʦʩʚʽʪʥʽʤʠ ʧʨʦʛʨʘʤʘʤʠ ʜʣʷ ʶʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ. ɿʘʚʜʷʢʠ 

ʢʦʤʘʥʜʽ ʄɸʅ ʋʢʨʘʾʥʘ ʧʝʨʰʦʶ ʩʝʨʝʜ ʽʥʰʠʭ ʜʝʨʞʘʚ ʦʪʨʠʤʘʣʘ ʦʬʽʮʽʡʥʫ ʣʽʮʝʥʟʽʶ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʩʝʩʚʽʪʥʴʦʾ ʦʣʽʤʧʽʘʜʠ çGenius Olympiadè ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʫʯʥʽʚ. 

ɿʘʩʥʦʚʘʥʦ çUkrainian Futureè ï ʙʽʟʥʝʩ-ʽʥʢʫʙʘʪʦʨ ʄɸʅ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʤʦʣʦʜʠʭ 

ʩʪʘʨʪʘʧʝʨʽʚ. ʉʪʚʦʨʝʥʦ ʦʩʚʽʪʥʶ ʜʠʜʞʠʪʘʣ-ʧʣʘʪʬʦʨʤʫ ʟ ʥʘʫʢʧʦʧ-ʢʦʥʪʝʥʪʦʤ ʜʣʷ 

ʧʨʦʩʫʚʘʥʥʷ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ, ʚʦʥʘ ʦʙôʻʜʥʫʻ ʤʝʜʽʘ-, ʚʽʜʝʦʧʨʦʻʢʪʠ, ʧʦʜʢʘʩʪʠ, ʦʥʣʘʡʥ-

ʢʫʨʩʠ ʪʘ ʚʠʜʘʚʥʠʮʪʚʦ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʾ ʣʽʪʝʨʘʪʫʨʠ çʄʘʣʘ ʘʢʘʜʝʤʽʷè [33]. 

https://uk.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%BD%D0%B8%D0%B9_%D1%83%D0%BD%D1%96%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82_%D1%96%D0%BC%D0%B5%D0%BD%D1%96_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%B0_%D0%94%D1%80%D0%B0%D0%B3%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0
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ʂʘʪʘʣʽʟʘʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ, STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʦ 

ʨʦʟʨʦʙʣʝʥʥʷ ʉʪʘʥʜʘʨʪʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʪʘ ʂʦʥʮʝʧʮʽʾ 

ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ), ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʷʢʠʭ 

ʩʪʘʣʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʧʨʦʬʽʣʶ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʨʝʘʣʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʫʢʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʟʘ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʤ, ʩʫʩʧʽʣʴʥʦ-ʛʫʤʘʥʽʪʘʨʥʠʤ ʘʙʦ ʪʝʭʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʥʘʧʨʷʤʘʤʠ [34, 35].  

ʇʽʜˇʨʫʥʪʷʤ ʮʠʭ ʜʦʢʫʤʝʥʪʽʚ ʩʪʘʚ ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʜʝ 

ʙʫʣʦ ʥʘʛʦʣʦʰʝʥʦ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʚʤʽʥʴ ʢʨʠʪʠʯʥʦʛʦ ʡ ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʦʟʥʘʢ 

ʷʚʠʱ, ʧʦʜʽʡ, ʽʜʝʡ, ʾʭ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ, ʟʦʢʨʝʤʘ ʫʤʽʥʴ: 

- ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʜʦʢʘʟʦʚʽʩʪʴ ʽ ʚʘʛʦʤʽʩʪʴ ʘʨʛʫʤʝʥʪʽʚ ʫ ʩʫʜʞʝʥʥʷʭ, 

ʟʚʘʞʘʪʠ ʥʘ ʧʨʦʪʠʣʝʞʥʽ ʜʫʤʢʠ ʪʘ ʢʦʥʪʨʘʨʛʫʤʝʥʪʠ, ʨʦʟʨʽʟʥʷʪʠ ʬʘʢʪʠ, ʾʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʨʦʟʧʽʟʥʘʚʘʪʠ ʩʧʨʦʙʠ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʝʩʫʨʩʠ ʡ ʩʧʦʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʢʘʟʽʚ, ʥʘʜʽʡʥʦʩʪʽ ʜʞʝʨʝʣ 

ʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ;  

- ʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʧʦʟʠʮʽʶ ʥʘ ʨʽʚʥʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ 

ʚʠʩʣʦʚʣʶʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽ, ʥʝʩʫʧʝʨʝʯʣʠʚʽ, ʦʙˇʨʫʥʪʦʚʘʥʽ ʤʽʨʢʫʚʘʥʥʷ ʫ ʚʠʜʽ 

ʩʫʜʞʝʥʴ ʽ ʚʠʩʥʦʚʢʽʚ, ʱʦ ʻ ʚʠʷʚʦʤ ʚʣʘʩʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʦʜʽʡ, ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ;  

- ʜʽʷʪʠ ʪʚʦʨʯʦ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʢʨʝʘʪʠʚʥʝ ʤʠʩʣʝʥʥʷ, ʧʨʦʜʫʢʫʚʘʥʥʷ ʥʦʚʠʭ ʽʜʝʡ, 

ʜʦʙʨʦʯʝʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʫʞʠʭ ʽʜʝʡ ʪʘ ʾʭ ʜʦʦʧʨʘʮʶʚʘʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʣʘʩʥʠʭ ʟʥʘʥʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙô̒ ʢʪʽʚ, ʽʜʝʡ, ʫʤʽʥʥʷ ʚʠʧʨʦʙʦʚʫʚʘʪʠ ʥʦʚʽ 

ʽʜʝʾ;  

- ʚʠʷʚʣʷʪʠ ʽʥʽʮʽʘʪʠʚʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʩʠʩʪʝʤʥʠʡ ʧʦʰʫʢ ʨʽʰʝʥʴ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ 

ʧʨʦʙʣʝʤ, ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʽʷʣʴʥʦʩʪʽ, ʾʭ ʽʥʽʮʽʶʚʘʥʥʷ, ʧʨʘʛʥʝʥʥʷ 

ʜʦ ʣʽʜʝʨʩʪʚʘ, ʫʤʽʥʥʷ ʙʨʘʪʠ ʥʘ ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ;  

- ʨʦʟʚô̫ ʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ, 

ʬʦʨʤʫʣʶʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʚʠʩʫʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʧʨʘʢʪʠʯʥʦ ʾʭ ʧʝʨʝʚʽʨʷʪʠ ʪʘ 
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ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ, ʟʥʘʭʦʜʠʪʠ ʧʦʪʨʽʙʥʽ ʜʘʥʽ ʟ ʥʘʜʽʡʥʠʭ ʜʞʝʨʝʣ, ʧʨʝʟʝʥʪʫʚʘʪʠ ʪʘ 

ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʨʽʰʝʥʥʷ ʪʦʱʦ [36].  

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʩʘʤʝ ʟ ʧʨʠʡʥʷʪʪʷ ʉʪʘʥʜʘʨʪʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʨʦʟʧʦʯʘʪʦ ʩʪʚʦʨʝʥʥʷ ʮʽʣʴʥʦʾ ʚʟʘʻʤʦʜʦʧʦʚʥʶʚʘʣʴʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ, ʽ 

ʚʚʝʜʝʥʦ ʚ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʜʠʩʢʫʨʩ ʜʝʬʽʥʽʮʽʶ çʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴè, 

ʷʢʫ ʦʢʨʝʩʣʝʥʦ ʷʢ ʟʜʘʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʥʘʚʯʘʣʴʥʽ 

ʟʘʚʜʘʥʥʷ, ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ 

ʟʥʘʥʴ ʪʘ/ʘʙʦ ʧʦʰʫʢ ʰʣʷʭʽʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʬʽʣʶ ʥʘʚʯʘʥʥʷ. ʅʘ 

ʜʫʤʢʫ ʨʦʟʨʦʙʥʠʢʽʚ ʉʪʘʥʜʘʨʪʫ, ʟʜʦʙʫʪʪʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʽʥʪʝʨʝʩʽʚ ʽ ʧʨʦʬʽʣʶ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʮʽʥʥʦʩʪʝʡ ʪʘ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʫʣʴʪʫʨʫ, ʘʢʘʜʝʤʽʯʥʫ 

ʜʦʙʨʦʯʝʩʥʽʩʪʴ ʽ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [34]. 

ɼʦ ʧʨʦʙʣʝʤ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʙʫʣʠ ʜʦʪʠʯʥʽ ʡ ʟʘʢʦʨʜʦʥʥʽ ʚʯʝʥʽ. ɼʞ. 

ɼʴʶʾ, ʚʽʜʦʤʠʡ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʬʽʣʦʩʦʬ, ʧʝʜʘʛʦʛ, ʧʩʠʭʦʣʦʛ, ʟʘʩʥʦʚʥʠʢ ʢʦʥʮʝʧʮʽʡ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʜʽʷʣʴʥʽʩʪʴ, ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʚ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʟʘʟʥʘʯʘʚ, ʱʦ ʚʦʥʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʩʫʤʥʽʚʫ, 

ʥʝʟʘʜʦʚʦʣʝʥʦʩʪʽ ʘʙʦ ʚʽʜʯʫʪʪʷ ʧʨʦʙʣʝʤʠ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʨʦʟʚôʷʟʘʪʠ [37]. ɼʦʩʣʽʜʞʝʥʥʷ, 

ʥʘ ʡʦʛʦ ʜʫʤʢʫ, ʻ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʩʫʤʥʽʚʥʦʾ ʩʠʪʫʘʮʽʾ ʫ ʚʠʨʽʰʝʥʫ, ʟ ʷʢʦʶ ʤʦʞʥʘ 

ʧʨʘʮʶʚʘʪʠ [38]. ʋ ʪʚʦʨʽ çDemocracy and Educationè ʚʽʥ ʦʙˇʨʫʥʪʦʚʫʻ ʜʫʤʢʫ, ʱʦ 

ʥʘʚʯʘʥʥʷ ʤʘʻ ʙʫʪʠ ʧʦʚôʷʟʘʥʝ ʟ ʘʢʪʠʚʥʦʶ ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʘ ʦʩʚʽʪʘ ʧʦʚʠʥʥʘ 

ʛʦʪʫʚʘʪʠ ʫʯʥʽʚ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʨʝʘʣʴʥʠʭ ʞʠʪʪʻʚʠʭ ʧʨʦʙʣʝʤ, ʦʩʢʽʣʴʢʠ ʦʩʚʽʪʘ ð ʮʝ ʥʝ 

ʧʨʦʩʪʦ çʨʦʟʧʦʚʽʜʘʪʠè ʯʠ çʩʣʫʭʘʪʠ ʨʦʟʧʦʚʽʜʴè, ʘ ʘʢʪʠʚʥʠʡ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʧʨʦʮʝʩ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʥʘʙʫʪʪʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ, ʱʦ ʦʭʦʧʣʶʻ ʬʦʨʤʫʚʘʥʥʷ ʟʚʠʯʦʢ 

ʢʨʠʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ [39]. ɸ ʟʜʘʪʥʽʩʪʴ ʩʪʘʚʠʪʠ 

ʟʘʧʠʪʘʥʥʷ ʽ ʰʫʢʘʪʠ ʚʽʜʧʦʚʽʜʽ, ʥʘ ʜʫʤʢʫ ɼʞ. ɼʴʶʾ, ʻ ʢʣʶʯʝʤ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [40].  
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ʉʘʤʝ ʮʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʜʫʤʢʘ ʘʢʪʫʘʣʴʥʘ ʡ ʩʴʦʛʦʜʥʽ ʚ ʢʦʥʪʝʢʩʪʽ ʜʽʷʣʴʥʦʩʪʽ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʦʩʢʽʣʴʢʠ ʜʦʩʚʽʜ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʠʩʣʝʥʥʷ ʽ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ [41].  

ʋ ʨʦʙʦʪʽ çTaxonomy of Educational Objectivesè ɸ. ɼ. ɹʣʫʤ ʨʦʟʨʦʙʠʚ ʪʘʢʩʦʥʦʤʽʶ 

ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ, ʜʝ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʦʩʪʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʥʘʣʽʟʫ, 

ʩʠʥʪʝʟʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [42].  

ɾ. ʇʽʘʞʝ ʫ ʧʨʘʮʽ çThe Psychology of Intelligenceè ʦʙˇʨʫʥʪʦʚʫʚʘʚ, ʱʦ 

ʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʢʦʛʥʽʪʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ, ʘ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ 

ʚʽʜʢʨʠʪʪʷ ʩʪʠʤʫʣʶʻ ʜʠʪʠʥʫ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ɺʽʥ ʪʘʢʦʞ ʥʘʧʦʣʷʛʘʚ ʥʘ 

ʪʦʤʫ, ʱʦ ʟʥʘʥʥʷ ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʜʘʶʪʴʩʷ ʜʠʪʠʥʽ, ʘ ʙʫʜʫʶʪʴʩʷ ʯʝʨʝʟ ʘʢʪʠʚʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʽ ʚʚʘʞʘʚ, ʱʦ ʩʘʤʝ ʪʘʢʽ ʧʽʜʭʦʜʠ ʨʦʟʚʠʚʘʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʪʦʛʦ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ [43]. 

ɼʫʤʢʫ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʨʝʬʣʝʢʩʽʾ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (ʜʦʩʣʽʜʥʠʮʴʢʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʨʦʟʚʠʚʘʻʪʴʩʷ ʯʝʨʝʟ ʮʠʢʣ / ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʜʦʩʚʽʜʫ: ʢʦʥʢʨʝʪʥʠʡ 

ʜʦʩʚʽʜ Ÿ ʨʝʬʣʝʢʩʽʷ Ÿ ʘʙʩʪʨʘʛʫʚʘʥʥʷ Ÿ ʘʢʪʠʚʥʝ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ) ʨʦʟʚʠʚʘʚ 

ɼ. ʂʦʣʙ ʫ ʨʦʙʦʪʽ çExperiential Learning: Experience as the Source of Learning and 

Developmentè [44].  

ɼʦʩʣʽʜʥʠʢʠ ʃ. ɽʣʜʝʨ, ʈ.  ʇʦʣ ʪʘʢʦʞ ʥʘʧʦʣʷʛʘʣʠ ʥʘ ʪʦʤʫ, ʱʦ ʩʘʤʝ ʜʦʩʣʽʜʥʠʮʴʢʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʽʟ ʨʦʟʚʠʪʢʦʤ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʦʩʪʽ ʜʠʪʠʥʠ, ʱʦ 

ʥʘʚʯʘʻʪʴʩʷ ʦʮʽʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ [45]. 

ʈʦʜʦʥʘʯʘʣʴʥʠʢʠ ʤʝʪʦʜʘ ʧʨʦʻʢʪʽʚ ʍ. ʇʘʨʢʽʥʩʦʥ ʽ ɼ. ɻʦʜʬʨʽ ʚʚʘʞʘʣʠ, ʱʦ ʨʦʟʚʠʪʦʢ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʩʪʫʜʝʥʪʽʚ ʤʦʞʣʠʚʠʡ ʟʘ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʦʻʢʪʥʽʡ, ʩʘʤʦʩʪʽʡʥʽʡ ʨʦʙʦʪʽ ʪʘ ʩʧʽʚʧʨʘʮʽ [46]. 

ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʦʙʽʪ ʮʠʭ ʚʯʝʥʠʭ, ʱʦ ʩʪʘʣʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʦʩʚʽʪʽ, ʤʦʞʥʘ ʚʠʚʝʩʪʠ 

ʬʦʨʤʫʣʫ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: ʟʘ 

ɼʞ. ɼʴʶʾ, ɸ. ɼ. ɹʣʫʤʦʤ ï ʮʝ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ; ʟʘ ɼ. ʂʦʣʙʦʤ, ɼʞ. ɼʴʶʾ ï ʥʘʚʯʘʥʥʷ 

ʯʝʨʝʟ ʜʦʩʚʽʜ; ʟʘ ɾ. ʇʽʘʞʝ ï ʘʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʦʮʽʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ. 
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ʂʦʤʧʦʥʝʥʪʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʧʦʥʷʪʪʷ çʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴè ʟʘ 

ʃ. ɹʘʯʽʻʚʦʶ, ʷʢʘ ʜʦʩʣʽʜʞʫʚʘʣʘ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʢʣʘʜʘʯʘ ʚ ʫʤʦʚʘʭ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʷ, ʜʘʻ ʧʽʜʩʪʘʚʠ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʡʦʛʦ 

ʩʢʣʘʜʥʠʢʠ:  

- ʢʦʛʥʽʪʠʚʥʠʡ ʩʢʣʘʜʥʠʢ ï ʩʫʢʫʧʥʽʩʪʴ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʟʥʘʥʴ, ʦʧʘʥʫʚʘʥʥʷ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻ ʟʜʽʡʩʥʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ 

ʨʦʟʨʦʙʣʝʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ;  

- ʦʧʝʨʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜʥʠʢ ï ʩʫʢʫʧʥʽʩʪʴ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʧʨʘʢʪʠʯʥʦʛʦ 

ʨʦʟʚôʷʟʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʜʘʯ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ;  

- ʜʽʷʣʴʥʽʩʥʠʡ ʩʢʣʘʜʥʠʢ ï ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ ʽʟ ʤʝʪʦʶ 

ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ;  

- ʦʩʦʙʠʩʪʽʩʥʠʡ ʩʢʣʘʜʥʠʢ ï ʩʫʢʫʧʥʽʩʪʴ ʚʘʞʣʠʚʠʭ ʜʣʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ;  

- ʤʦʪʠʚʘʮʽʡʥʦ-ʮʽʥʥʽʩʥʠʡ ʩʢʣʘʜʥʠʢ ʟʘʙʝʟʧʝʯʫʻ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʟʜʽʡʩʥʝʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʣʝʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ;  

- ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʚʯʘʥʥʷ, ʩʘʤʦʨʝʬʣʝʢʩʽʷ [47].  

ʖ. ʇʘʚʣʝʥʢʦ ʥʘʛʦʣʦʰʫʻ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʤʫʟʝʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ: 

- ʟʘʛʘʣʴʥʫ ʧʝʜʘʛʦʛʽʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï  ʧʝʜʘʛʦʛʽʯʥʽ ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ 

(ʛʥʦʩʪʠʯʥʽ, ʧʨʦʝʢʪʫʚʘʣʴʥʽ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ);  
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- ʤʫʟʝʡʥʫ ʢʫʣʴʪʫʨʫ ï ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʜʦ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʫʟʝʾ, 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʦʛʣʷʜʫ ʝʢʩʧʦʟʠʮʽʾ, ʟʜʘʪʥʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʧʨʝʜʤʝʪʠ 

ʤʫʟʝʡʥʦʧʝʜʘʛʦʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ;  

- ʤʫʟʝʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʟʥʘʥʥʷ ï ʤʫʟʝʡʥʫ ʝʨʫʜʠʮʽʶ ʷʢ ʦʙʽʟʥʘʥʽʩʪʴ ʫ ʛʘʣʫʟʽ 

ʤʫʟʝʻʟʥʘʚʩʪʚʘ; ʟʥʘʥʥʷ ʤʝʪʦʜʠʢʠ ʤʫʟʝʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ (ʾʾ 

ʤʝʪʠ, ʟʤʽʩʪʫ, ʤʝʪʦʜʽʚ, ʬʦʨʤ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʧʨʠʡʥʷʪʪʷ ʤʫʟʝʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʜʽʪʴʤʠ, ʦʩʥʦʚ ʰʢʽʣʴʥʦʛʦ ʤʫʟʝʡʥʠʮʪʚʘ ʪʘ ʤʫʟʝʡʥʦʝʢʩʢʫʨʩʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʨʽʜʥʦʛʦ ʤʽʩʪʘ);  

- ʤʫʟʝʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʚʤʽʥʥʷ ï ʧʣʘʥʫʚʘʪʠ ʤʫʟʝʡʥʽ ʟʘʭʦʜʠ ʚ ʧʨʦʮʝʩʽ ʫʨʦʯʥʦʾ, 

ʧʦʟʘʫʨʦʯʥʦʾ ʪʘ ʧʦʟʘʢʣʘʩʥʦʾ ʨʦʙʦʪʠ; ʚʠʟʥʘʯʘʪʠ ʤʝʪʫ, ʜʦʙʠʨʘʪʠ ʟʤʽʩʪ, ʬʦʨʤʠ, 

ʤʝʪʦʜʠ ʤʫʟʝʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʘʚʜʘʥʴ ʰʢʽʣʴʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ; ʩʪʚʦʨʶʚʘʪʠ ʰʢʽʣʴʥʠʡ ʤʫʟʝʡ ʽ ʢʝʨʫʚʘʪʠ ʡʦʛʦ 

ʜʽʷʣʴʥʽʩʪʶ;  

- ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʫʟʝʾʚ ʫ ʨʦʙʦʪʽ ʟʽ 

ʰʢʦʣʷʨʘʤʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʟʘ ʧʦʪʨʝʙʠ ʢʦʨʠʛʫʚʘʪʠ ʾʾ ʪʦʱʦ. 

ɼʦʩʣʽʜʥʠʮʷ  ʟʘʟʥʘʯʘʻ, ʱʦ, ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʟʝʾʚ 

ʫ ʰʢʦʣʽ ʤʘʻ ʧʦʟʠʪʠʚʥʘ ʤʦʪʠʚʘʮʽʷ ʜʦ ʮʴʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ [48].  

ʋ ʩʠʩʪʝʤʽ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʜʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ̫ ʢ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʥʫ ʡ ʜʠʥʘʤʽʯʥʫ ʷʢʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ 

ʚ ʫʩʚʽʜʦʤʣʝʥʽʡ ʛʦʪʦʚʥʦʩʪʽ ʪʘ ʧʝʨʩʦʥʘʣʴʥʽʡ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫʯʥʷ ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ, ʟ ʤʝʪʦʶ ʧʽʟʥʘʥʥʷ ʥʦʚʦʛʦ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ, 

ʚʤʽʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʜʦʩʚʽʜʫ [10]. 

ʄʘʡʞʝ ʘʥʘʣʦʛʽʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʧʦʥʫʶʪʴ ʜʦʩʣʽʜʥʠʢʠ ʄ. ɻʦʣʦʚʘʥʴ ʪʘ 

ɺ. ʗʮʝʥʢʦ, ʷʢʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʮʽʣʽʩʥʘ, 

ʽʥʪʝʛʨʘʪʠʚʥʘ ʷʢʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, ʥʘʚʠʯʢʠ, ʜʦʩʚʽʜ 

ʜʽʷʣʴʥʦʩʪʽ ʜʦʩʣʽʜʥʠʢʘ, ʮʽʥʥʽʩʥʽ ʩʪʘʚʣʝʥʥʷ ʡ ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ ʪʘ ʚʠʷʚʣʷʻʪʴʩʷ ʚ 

ʛʦʪʦʚʥʦʩʪʽ ʡ ʟʜʘʪʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ 

ʟʥʘʥʴ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ, ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʚ 
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ʮʽʣʝʧʦʢʣʘʜʘʥʥʽ, ʧʣʘʥʫʚʘʥʥʽ, ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ, ʘʥʘʣʽʟʽ ʪʘ ʦʮʽʥʶʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [48]. 

ɼʦʩʣʽʜʥʠʢ ɹ. ɻʨʫʜʥ̔ʽʥ ʚʚʘʞʘʻ, ʱʦ ʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʬʝʥʦʤʝʥʦʤ 

ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ, ʷʢʠʡ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʢʨʽʟʴ ʧʨʠʟʤʫ ʟʤʽʩʪʫ, ʱʦ ʦʭʦʧʣʶʻ 

ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ, ʟʜʽʙʥʦʩʪʝʡ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʫʯʝʥʴ ʦʪʨʠʤʫʻ ʥʦʚʽ ʟʥʘʥʥʷ, ʥʦʚʠʡ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʨʦʜʫʢʪ, ʚʠʥʘʭʦʜʠʪʴ ʥʦʚʠʡ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ [49]. 

ʋ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʦʩʚʽʪʽ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʮʽʣʽ ʜʣʷ ʥʘʙʫʪʪʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ, ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽʡ ʪʘ ʚʠʥʘʭʽʜʥʠʮʴʢʽʡ 

ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɼʦʩʣʽʜʥʠʢʠ ɯ. ʉʣʽʧʫʭʽʥʘ ʪʘ ʗ. ʉʘʚʯʝʥʢʦ ʧʨʦʧʦʥʫʶʪʴ ʪʘʢʽ ʘʚʪʦʨʩʴʢʽ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ 

ʜʝʬʽʥʽʮʽʡ. 

ɼʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ (ʜʘʣʽ ï ɼɽɼ) ï ʮʝ ʩʠʩʪʝʤʘʪʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ, ʨʦʟʚôʷʟʘʥʥʷ 

ʧʨʦʙʣʝʤ ʘʙʦ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʝʦʨʽʡ, ʧʨʦʜʫʢʪʽʚ ʯʠ ʪʝʭʥʦʣʦʛʽʡ. ʎʷ ʜʽʷʣʴʥʽʩʪʴ, ʷʢ 

ʧʨʘʚʠʣʦ, ʧʝʨʝʜʙʘʯʘʻ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʚʢʣʶʯʘʶʯʠ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʝʡ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟ, ʨʦʟʨʦʙʢʫ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʘʙʦ ʤʝʪʦʜʦʣʦʛʽʡ, 

ʟʙʠʨʘʥʥʷ ʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ. ɼɽɼ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ 

ʧʦʛʣʠʙʣʝʥʥʽ ʟʥʘʥʴ, ʩʪʠʤʫʣʶʚʘʥʥʽ ʧʨʦʛʨʝʩʫ ʪʘ ʨʦʟʚôʷʟʘʥʥʽ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ (ʢʣʶʯʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʨʠʢʣʘʜʠ ɼɽɼ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʦʜʘʪʢʫ 1). 

ɺʠʥʘʭʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ (Inventive activity) ï ʮʝ ʧʨʦʮʝʩ ʛʝʥʝʨʫʚʘʥʥʷ ʥʦʚʠʭ 

ʽʜʝʡ, ʢʦʥʮʝʧʮʽʡ ʘʙʦ ʨʽʰʝʥʴ, ʷʢʽ ʻ ʥʦʚʠʤʠ, ʢʦʨʠʩʥʠʤʠ ʪʘ ʥʝʦʯʝʚʠʜʥʠʤʠ. ɺʠʥʘʭʽʜʥʠʮʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʥʘʫʢʦʚʦʶ ʦʩʚʽʪʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʥʘʚʯʘʣʴʥʠʡ 

ʜʦʩʚʽʜ, ʟʘʦʭʦʯʫʶʪʴ ʜʦʧʠʪʣʠʚʽʩʪʴ ʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ (ʩʫʪʥʽʩʪʴ ʪʘ ʧʨʠʢʣʘʜʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʥʘʭʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʜʦʜʘʪʢʫ 2). 
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ʈʘʮʽʦʥʘʣʽʟʘʪʦʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ (Rationalizing activity) ʟʘʟʚʠʯʘʡ ʦʟʥʘʯʘʻ ʧʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʯʦʛʦʩʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ, ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʯʠ ʣʦʛʽʯʥʦ ʧʦʩʣʽʜʦʚʥʦʛʦ ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʘʙʦ ʩʪʨʘʪʝʛʽʡ. ʊʘʢʘ ʜʽʷʣʴʥʽʩʪʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʢʨʠʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʥʘʷʚʥʠʭ ʧʨʘʢʪʠʢ, ʩʠʩʪʝʤ ʘʙʦ ʩʪʨʫʢʪʫʨ ʟ ʧʦʜʘʣʴʰʠʤ ʚʥʝʩʝʥʥʷʤ 

ʟʤʽʥ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʙʦ ʫʟʛʦʜʞʝʥʦʩʪʽ. ɿʘʛʘʣʦʤ ʨʘʮʽʦʥʘʣʽʟʘʪʦʨʩʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʘʙʦ 

ʫʟʛʦʜʞʝʥʦʩʪʽ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʽ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ. ʎʝ ʧʨʦʮʝʩ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʡ 

ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʤʽʥʣʠʚʠʭ ʦʙʩʪʘʚʠʥ ʽ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

(ʜʦʜʘʪʦʢ 3). 

ʋ ʩʪʘʪʪʽ çʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʜʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ 

ʢʦʥʪʝʢʩʪʽ ʩʪʘʥʜʘʨʪʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷè ʥʘʤʠ ʙʫʣʦ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦ ʟʜʽʡʩʥʝʥʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʠʜʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʘʢʨʽʧʣʝʥʠʭ ʫ ʉʪʘʥʜʘʨʪʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʡ  ʢʦʞʝʥ ʽʟ 

ʟʘʟʥʘʯʝʥʠʭ ʚʠʜʽʚ ʨʦʟʛʣʷʥʫʪʦ ʷʢ ʩʘʤʦʩʪʽʡʥʫ, ʣʦʛʽʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʜʽʷʣʴʥʽʩʪʴ ʟ 

ʧʨʠʪʘʤʘʥʥʠʤʠ ʾʡ ʝʪʘʧʘʤʠ, ʟʘʚʜʘʥʥʷʤʠ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘ ʧʨʠʢʣʘʜʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʫ 

ʬʦʨʤʘʣʴʥʽʡ ʽ ʥʝʬʦʨʤʘʣʴʥʽʡ ʦʩʚʽʪʥʽʡ ʧʨʘʢʪʠʮʽ [50]. 

ʉʘʤʝ ʟʜʘʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʪʘ 

ʛʘʨʘʥʪʫʚʘʪʠ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʫ ʧʦʪʨʝʙʫ 

ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʧʨʘʮʽʚʥʠʢʘʭ ʥʘʫʢʦʚʦʾ ʪʘ ʪʝʭʥʽʯʥʦʾ ʩʬʝʨʠ. ʇʨʦʪʝ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʥʘʫʢʦʚʽʡ 

ʧʨʘʢʪʠʮʽ ʙʨʘʢʫʻ ʷʢ ʥʘʫʢʦʚʠʭ ʧʦʰʫʢʽʚ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʩʪʨʫʢʪʫʨʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʪʘʢ ʽ ʦʜʥʦʟʥʘʯʥʦʛʦ ʪʣʫʤʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʚ 

ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ʮʽʻʾ ʜʝʬʽʥʽʮʽʾ. 

ʇʽʜ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʡ ʬʦʨʤʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʠ ʨʦʟʫʤʽʻʤʦ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʦʚʦʚʚʝʜʝʥʥʷ, ʽʜʝʾ, ʷʢʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʘʙʦ 

ʩʫʪʪʻʚʦ ʫʜʦʩʢʦʥʘʣʝʥʽ ʡ ʚʧʨʦʚʘʜʞʝʥʽ ʚʧʝʨʰʝ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢʦʶ ʽʥʥʦʚʘʮʽʻʶ, 
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ʬʝʥʦʤʝʥʦʤ ʟ ʩʝʨʝʜʠʥʠ XX ʩʪʦʣʽʪʪʷ ʩʪʘʣʘ ʧʦʷʚʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʪʘʢʠʭ 

ʟʘʩʦʙʽʚ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʣʠ ʧʨʦʩʪʦʨʦʚʝ, ʟʤʽʩʪʦʚʥʝ, 

ʤʝʪʦʜʦʣʦʛʽʯʥʝ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʫʟʝʡ. ɺʦʥʠ ʟʤʽʥʠʣʠ 

ʢʦʥʮʝʧʮʽʶ ʚʟʘʻʤʦʜʽʾ ʟ ʝʢʩʧʦʥʘʪʘʤʠ, ʜʝ ʥʘ ʟʤʽʥʫ ʝʢʩʧʦʟʠʮʽʷʤ ʟʘ ʩʢʣʦʤ ʫ ʚʽʪʨʠʥʘʭ 

ʧʨʠʡʰʣʘ ʘʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʥʠʤʠ, ʩʘʤʽ ʝʢʩʧʦʥʘʪʠ ʡ ʝʢʩʧʦʟʠʮʽʾ ʩʪʘʣʠ ʥʝʡʤʦʚʽʨʥʦ 

ʮʽʢʘʚʠʤʠ, ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ ʤʘʡʙʫʪʥʻ, ʩʪʚʦʨʝʥʠʤʠ ʫ ʩʫʯʘʩʥʦʤʫ ʜʠʟʘʡʥʽ. ɼʣʷ ʜʽʪʝʡ, ʷʢʽ 

ʧʨʠʭʦʜʷʪʴ ʥʘ ʟʫʩʪʨʽʯ ʟ ʥʘʫʢʦʶ ʫ ʪʘʢʠʡ ʥʝʟʚʠʯʘʡʥʠʡ, ʷʩʢʨʘʚʠʡ, ʮʽʢʘʚʠʡ, ʢʦʨʠʩʥʠʡ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʟʥʘʥʴ ʽ ʩʚʽʪʦʛʣʷʜʫ ʤʫʟʝʡ, ʚʽʜʚʽʜʫʚʘʥʥʷ ʥʘʜʦʚʛʦ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʧʘʤôʷʪʽ ʡ 

ʩʧʦʥʫʢʘʻ ʧʦʚʝʨʪʘʪʠʩʴ ʚ ʧʦʜʽʙʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʤʫ ʱʦ ʩʘʤʝ ʪʘʤ ʚʦʥʠ ʤʦʞʫʪʴ ʰʣʷʭʦʤ 

ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʩʚʦʾ ʟʘʧʠʪʘʥʥʷ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʽʜʚʠʱʠʪʠ ʚʣʘʩʥʫ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ.  

ʆʪʞʝ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʫ ʚʩʴʦʤʫ ʩʚʽʪ ̔ ʩʪʘʣʠ ʘʢʫʤʫʣʶʚʘʪʠ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ, ʥʘʜʘʣʠ ʤʘʡʞʝ ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ çʧʨʘʚʠʣʴʥʦʾè ʧʦʙʫʜʦʚʠ 

ʦʙô̒ ʢʪʽʚ, ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʽʟ ʮʠʭ ʦʙô̒ ʢʪʽʚ, ʜʠʟʘʡʥʫ ʚʠʩʪʘʚʦʢ ʽ ʧʨʦʛʨʘʤ, ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʽʜʝʡ [51].  

ʇʦʯʘʣʠ ʟô̫ ʚʣʷʪʠʩʴ ʩʘʤʝ ʥʘʫʢʦʚʽ ʧʨʦʩʪʦʨʠ ʜʣʷ ʘʢʪʠʚʥʦʾ ʜʦʩʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʽʪʝʡ 

ʽ ʤʦʣʦʜʽ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʰʫʢʫ ʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʷʢʽ ʤʠ ʚʽʜʥʦʩʠʤʦ ʜʦ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʱʦ ʟʜʦʙʫʚʘʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè, ʷʢ ʧʨʘʚʠʣʦ, ʟʘ ʦʩʚʽʪʥʽʤʠ ʧʨʦʛʨʘʤʘʤʠ ʪʘ 

ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʩʫʜʞʝʥʥʷ ʚʠʟʥʘʥʠʭ ʜʝʨʞʘʚʦʶ ʦʩʚʽʪʥʽʭ ʢʚʘʣʽʬʽʢʘʮʽʡ ʟʘ ʨʽʚʥʷʤʠ 

ʦʩʚʽʪʠ (ʘʣʝ ʤʦʞʝ ʟʘʚʝʨʰʫʚʘʪʠʩʷ ʧʨʠʩʫʜʞʝʥʥʷʤ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʯʘʩʪʢʦʚʠʭ ʦʩʚʽʪʥʽʭ 

ʢʚʘʣʽʬʽʢʘʮʽʡ) [1].  

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʘʤʝ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʠʤ ʟʘʚʜʘʥʥʷʤ ɦ ʦʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʬʦʨʤʘʤʠ 

ʬʦʨʤʘʣʴʥʦʾ, ʥʝʬʦʨʤʘʣʴʥʦʾ ʪʘ ʽʥʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʽʩʥʦ ʜʦʧʦʚʥʶʶʯʠ ʾʭ. ʋ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʟ ʝʢʩʧʦʥʘʪʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ ʟʘ ʫʤʦʚʠ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʫʯʥʷ ʡ ʜʦʧʦʤʘʛʘʻ ʡʦʤʫ ʟʘʩʚʦʾʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 
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ʟʥʘʥʥʷ ʱʦʜʦ ʢʘʨʪʠʥʠ ʩʚʽʪʫ ʥʘ ʨʽʚʥʽ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʦʩʚʽʪʠ ʪʘ 

ʨʦʟʰʠʨʶʚʘʪʠ ʾʭ. 

ɼʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʘ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʘ 

ʬʦʨʤʫʻʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʫʷʚʣʷʻʤʦ ʷʢ ʽʥʪʝʛʨʘʣʴʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ï ʛʦʪʦʚʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʶʥʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ʜʦ ʢʦʛʥʽʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʚʦʣʦʜʽʥʥʷ ʥʘʚʠʯʢʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʰʫʢʫ (ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ, 

ʤʦʜʝʣʶʚʘʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪ, ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʚʠʩʥʦʚʢʽʚ ʽ ʛʽʧʦʪʝʟ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʜʣʷ ʫʯʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ) ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʚ ʽʛʨʦʚʽʡ ʽʥʪʝʨʘʢʪʠʚʥʽʡ 

ʬʦʨʤʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʪʠʚʘʮʽʡʥʦ-

ʮʽʥʥʽʩʥʦʛʦ, ʢʦʛʥʽʪʠʚʥʦʛʦ, ʜʽʷʣʴʥʽʩʥʦ-ʧʨʘʢʪʠʯʥʦʛʦ, ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʩʢʣʘʜʥʠʢʽʚ. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (ɿɹʉʆ), ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʘʥʘʣʽʟʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʮʽʻʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʈʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʣʠʰʝ ʜʝʪʘʣʽʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘ ʡ ʧʦʢʘʟʘʪʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʩʢʣʘʜʥʠʢʘʤʠ, ʱʦ 

ʩʪʚʦʨʶʶʪʴ ʻʜʠʥʫ ʩʠʩʪʝʤʫ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ 

ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʨʠʩ. 1.1). 
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ʄʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʧôʷʪʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: ʢʦʛʥʽʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʦʭʦʧʣʶʻ ʙʘʟʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʤʝʪʦʜʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʡ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʘ ʪʘʢʦʞ ʚʦʣʦʜʽʥʥʷ ʪʝʨʤʽʥʦʣʦʛʽʻʶ, ʧʦʚôʷʟʘʥʦʶ ʽʟ ʜʦʩʣʽʜʥʠʮʴʢʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʽ ʟʥʘʥʥʷʤʠ ʦʩʥʦʚ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʣʦʛʽʢʠ; ʧʨʦʮʝʩʫʘʣʴʥʠʡ 

ʢʦʤʧʦʥʝʥʪ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʩʪʘʚʠʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʚʜʘʥʥʷ, 

ʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʧʨʘʮʶʚʘʪʠ ʟ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʣʘʥʫʚʘʪʠ ʡ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ; 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʠ 

ʡ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʧʝʨʝʚʽʨʷʪʠ ʾʾ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ 

ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʬʘʣʴʩʠʬʽʢʘʮʽʾ ʛʽʧʦʪʝʟ; ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ 

ʚʤʽʥʥʽ ʧʨʝʟʝʥʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʘʭʠʱʘʪʠ ʩʚʦʾ ʧʦʛʣʷʜʠ, ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ 

ʜʝʙʘʪʘʭ, ʩʧʽʣʴʥʠʭ ʧʨʦʻʢʪʘʭ; ʮʽʥʥʽʩʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʾʾ ʮʽʥʥʦʩʪʽ, 

ʥʘʧʦʣʝʛʣʠʚʦʩʪʽ ʫ ʜʦʩʷʛʥʝʥʥʽ ʤʝʪʠ, ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ ʡ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ.  

ɿʥʘʯʝʥʥʷ ʩʭʝʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ ʡ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ. ʂʦʞʝʥ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ 

ʚʽʜʦʙʨʘʞʘʻ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʾʭ 

ʽʥʪʝʛʨʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦʾ 

ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʪʘʢʦʞ ʩʪʘʣʘ 

ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʥʢʝʪ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʤʝʞʘʭ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʄʝʪʦʜʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʭʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʚʦʥʘ ʜʘʻ ʟʤʦʛʫ ʧʦʙʫʜʫʚʘʪʠ ʷʢʽʩʥʫ ʪʘ ʢʽʣʴʢʽʩʥʫ ʦʩʥʦʚʫ ʜʣʷ ʘʥʘʣʽʟʫ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʦʧʠʪʫʚʘʥʥʷ ʫʯʥʽʚ, ʙʘʪʴʢʽʚ ʪʘ ʦʩʚʽʪʷʥ. 

ʊʘʢʦʞ ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʮʽʻʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʾʾ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. 
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1.2. ʈʦʣʴ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʫ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

 

ʉʴʦʛʦʜʥʽ ʤʫʟʝʡʥʫ ʧʝʜʘʛʦʛʽʢʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʤʦʜʝʣʴ ʚʟʘʻʤʥʦʾ 

ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʪʘ ʣʶʜʠʥʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʽʢʫ ʟ ʤʫʟʝʡʥʠʤ 

ʧʨʦʩʪʦʨʦʤ ʜʣʷ ʩʦʮʽʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ; ʩʠʥʪʝʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʥʘʫʢʦʚʠʭ ʦʩʚʽʪʥʽʭ ʢʦʥʮʝʧʮʽʡ  ̔ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʘʢʪʫʘʣʽʟʘʮʽʶ 

ʤʠʥʫʣʦʛʦ, ʪʚʦʨʯʝ ʦʩʤʠʩʣʝʥʥʷ ʮʽʥʥʦʩʪʝʡ ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʊʝʦʨʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʽ, ʟʥʘʯʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʫ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ 

ʧʦʰʫʢʦʤ ʽ ʣʝʞʠʪʴ ʥʘ ʧʝʨʝʪʠʥʽ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ, ʥʘʩʘʤʧʝʨʝʜ ʧʝʜʘʛʦʛʽʢʠ ʡ 

ʜʠʜʘʢʪʠʢʠ, ʘ ʪʘʢʦʞ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʽʩʪʦʨʽʾ, ʬʽʣʦʩʦʬʽʾ, ʧʩʠʭʦʣʦʛʽʾ, ʥʘʫʢʠ ʡ 

ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʥʷ ʤʫʟʝʡʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʢʩʧʦʥʘʪʽʚ, ʤʠʩʪʝʮʪʚʘ ʡ ʝʩʪʝʪʠʢʠ. 

ɸʢʘʜʝʤʽʢ ʆ. ʉʘʚʯʝʥʢʦ ʨʦʟʛʣʷʜʘʣʘ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʬʝʥʦʤʝʥ, ʷʢ ʩʚʦʻʨʽʜʥʫ 

ʢʫʣʴʪʫʨʫ ʚ ʽʩʪʦʨʠʯʥʠʭ ʚʝʢʪʦʨʘʭ ʾʾ ʨʦʟʚʠʪʢʫ, ʩʫʢʫʧʥʽʩʪʴ ʫʤʦʚ ʽ ʚʧʣʠʚʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ 

ʦʩʥʦʚʫ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ [52].  ʅʘ ʜʫʤʢʫ ʜʦʢʪʦʨʘ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʥʘʫʢ ɻ. ɺʘʩʴʢʽʚʩʴʢʦʾ ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪʪʷ çʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝè, ʥʝʚʽʜʜʽʣʴʥʝ ʚʽʜ ʧʦʥʷʪʴ 

çʦʩʚʽʪʘè ʽ çʩʝʨʝʜʦʚʠʱʝè. ʉʝʨʝʜʦʚʠʱʝ ï ʮʝ ʢʦʤʧʣʝʢʩ ʟʦʚʥʽʰʥʽʭ ʷʚʠʱ, ʷʢʽ ʥʘʩ ʦʪʦʯʫʶʪʴ 

ʽ ʯʠʥʷʪʴ ʥʘ ʣʶʜʠʥʫ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʪʠʩʢ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʾʾ ʨʦʟʚʠʪʢʫ. 

ʆʩʚʽʪʘ ï ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʧʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʝʡ ʟ ʥʘʙʫʪʪʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʘʙʦ ʾʭ ʨʦʟʚʠʪʦʢ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʧʨʦʮʝʩ ʧʝʨʝʜʘʚʘʥʥʷ 

ʥʘʢʦʧʠʯʝʥʠʭ ʩʫʩʧʽʣʴʩʪʚʦʤ ʟʥʘʥʴ ʤʦʣʦʜʦʤʫ ʧʦʢʦʣʽʥʥʶ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʫ 

ʡʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʽʟʥʘʚʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘ ʪʘʢʦʞ 

ʥʘʙʫʪʪʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʜʦʙʫʪʠʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʽ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ [53]. ɼʞ. ɼʴʶʾ ʚʚʘʞʘʚ, ʱʦ ʦʩʚʽʪʘ ï ʮʝ ʥʝ ʧʨʦʩʪʦ çʨʦʟʧʦʚʽʜʘʪʠè ʯʠ 

çʩʣʫʭʘʪʠ ʨʦʟʧʦʚʽʜʴè, ʘ ʘʢʪʠʚʥʠʡ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʧʨʦʮʝʩ. ʉʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ 

ʧʝʨʝʙʫʚʘʻ ʜʠʪʠʥʘ, ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʈʦʟʛʣʷʜʘʶʯʠ 
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ʧʨʦʙʣʝʤʫ çʪʝʦʨʝʪʠʟʘʮʽʾè ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʢʦʣʠ ʜʽʻʚʽ ʦʩʚʽʪʥʽ ʤʝʪʦʜʠ ʟ ʨʽʟʥʠʭ 

ʧʨʠʯʠʥ ʟʘʤʽʥʶʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʚʝʨʙʘʣʴʥʠʤ ʧʝʨʝʜʘʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʥ 

ʥʘʛʦʣʦʰʫʚʘʚ, ʱʦ ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʢʣʘʜʠ (ʧʝʨʝʜʫʩʽʤ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ) ʚʽʜʭʦʜʷʪʴ ʚʽʜ 

ʦʩʚʽʪʥʽʭ ʫʤʦʚ, ʝʬʝʢʪʠʚʥʠʭ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʟ ʷʢʠʤ ʩʪʠʢʘʶʪʴʩʷ ʫʯʥʽ ʪʘ ʟʘʤʽʥʶʶʪʴ 

çʩʦʮʽʘʣʴʥʠʡ ʜʫʭè ʥʘʚʯʘʥʥʷ çʧʩʝʚʜʦʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʢʥʠʞʢʦʚʠʤ ʜʫʭʦʤè. ʅʘ ʡʦʛʦ 

ʜʫʤʢʫ, ʮʷ ʧʨʘʢʪʠʢʘ ʥʘʩʪʽʣʴʢʠ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ, ʥʘʩʢʽʣʴʢʠ ʨʦʟʫʤʽʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʚʠʟʥʘʻʪʴʩʷ ʪʝʦʨʝʪʠʢʘʤʠ ʦʩʚʽʪʠ. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʧʨʠʯʠʥ ʪʘʢʦʛʦ 

ʩʪʘʥʦʚʠʱʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʰʢʽʣʴʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝ ʥʘʧʦʚʥʝʥʝ ʟʘʩʦʙʘʤʠ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʘʢʪʠʚʥʦʛʦ, ʜʦʩʣʽʜʥʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ [40]. 

ʉ. ʈʫʩʦʚʘ ʚʽʜʟʥʘʯʘʣʘ, ʱʦ ʨʦʣʴ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʚʩʝʙʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʜʠʪʠʥʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʦ ʩʧʨʘʚʣʷʻ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʬʽʟʠʯʥʦʛʦ ʡ ʧʩʠʭʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚʠʭʦʚʘʥʮʽʚ [54]. ʗ. ʄʘʪʶʰʠʥʝʮʴ, ʚʧʨʦʚʘʜʞʫʶʯʠ ʽʜʝʾ ʉ. ʈʫʩʦʚʦʾ, 

ʟʘʫʚʘʞʫʚʘʣʘ, ʱʦ ʦʨʛʘʥʽʟʘʮʽʷ ʧʝʜʘʛʦʛʦʤ ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʽʪʝʡ ʤʘʻ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʥʘ ʟʘʩʘʜʘʭ ʜʠʪʠʥʦʮʝʥʪʨʠʟʤʫ, ʻʜʥʦʩʪʽ ʟ ʞʠʪʪʷʤ, ʧʘʪʨʽʦʪʠʟʤʫ ʪʘ 

ʧʨʠʨʦʜʦʚʽʜʧʦʚʽʜʥʦʩʪʽ [55]. ʆ. ʃʦʢʰʠʥʘ ʥʘʛʦʣʦʰʫʚʘʣʘ, ʱʦ ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʰʢʦʣʠ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʙʫʪʠ ʟʙʘʛʘʯʝʥʠʤ ʟʘʩʦʙʘʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʫʯʥʽʚ, ʱʦ ʻ ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʽʜʛʦʪʦʚʢʠ 

ʜʦ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʚʽʜʢʨʠʪʽ ʥʘʚʯʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʧʦʚʠʥʥʽ ʚʠʩʪʫʧʘʪʠ ʷʢ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʥʦʚʘʮʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʫʯʠʪʝʣʽʚ ʪʘ ʫʯʥʽʚ [56]. ʄ. ɻʦʥʯʘʨʫʢ, 

ʜʦʩʣʽʜʞʫʶʯʠ ʽʥʪʝʛʨʦʚʘʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ, ʦʨʛʘʥʽʟʦʚʘʥʝ ʥʘ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘʩʘʜʘʭ, ʟʘʫʚʘʞʫʚʘʣʘ, ʱʦ ʚʦʥʦ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʛʘʨʤʦʥʽʡʥʦ 

ʨʦʟʚʠʥʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʷʢʽʩʥʫ ʦʩʚʽʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʩʫʩʧʽʣʴʩʪʚʘ ʡ 

ʦʩʚʽʪʥʽʭ ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʫʩʧʽʰʥʦ ʬʫʥʢʮʽʦʥʫʻ, ʚʠʢʦʥʫʶʯʠ ʢʣʶʯʦʚʽ ʧʝʜʘʛʦʛʽʯʥʽ 

ʫʤʦʚʠ [57, 58]. ʆʪʞʝ, ʙʫʜʴ-ʷʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʪʣʽ ʧʝʚʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʤʘʻ ʤʝʪʦʜʠʯʥʫ ʙʘʟʫ ʪʘ ʥʘʣʝʞʥʝ ʢʘʜʨʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ.   

ʋʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ, ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʻ 

ʪʘʢʦʞ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ 

ʷʢʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʟʦʢʨʝʤʘ ʡ ʟʜʦʙʫʚʘʯʽʚ 
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ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ.  ɸʢʪʫʘʣʽʟʫʶʪʴ ʮʽ ʧʠʪʘʥʥʷ, ʟʦʢʨʝʤʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ 

ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʚ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʄ. ɺʘʩʠʣʠʰʠʥ (ʬʦʨʤʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʛʘʣʫʟʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʪʝʭʥʽʢʠ 

ʡ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʫʟʝʷʭ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ), ɺ. ɼʫʥʮʷ (ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʤʫʟʝʡʥʽ ʧʨʦʛʨʘʤʠ ʫʢʨʘʾʥʩʴʢʦʶ ʟʘ ʢʦʨʜʦʥʦʤ), ʆ. ʉʘʧʫʭʽʥʦʾ (ʤʦʞʣʠʚʦʩʪʽ ʤʫʟʝʡʥʦʾ 

ʧʝʜʘʛʦʛʽʢʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘʢʣʘʜʫ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ), ɯ. ʉʣʽʧʫʭʽʥʦʾ, 

ʆ. ʂʘʨʘʤʘʥʦʚʘ, ɯ. ʏʝʨʥʝʮʴʢʦʛʦ, ʗ. ʉʘʚʯʝʥʢʦ (STEM-ʘʩʧʝʢʪ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ɯʄʅ), 

ʖ. ʇʘʚʣʝʥʢʦ (ʤʫʟʝʾ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʷʢ ʬʘʢʪʦʨ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ), ʈ. ʄʘʥʴʢʦʚʩʴʢʦʾ (ʤʫʟʝʡʥʘ ʧʝʜʘʛʦʛʽʢʘ ʽ ʧʦʟʘʰʢʽʣʣʷ), ʅ. ʂʽʯʫʢ 

(ʚʠʭʦʚʘʥʥʷ ʩʪʫʜʝʥʪʩʪʚʘ ʟʘʩʦʙʘʤʠ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ), ʅ. ʂʦʚʘʣʝʥʢʦ (ʩʧʦʩʪʝʨʝʞʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʜʽʪʝʡ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʢʩʧʦʥʘʪʘʤʠ), ʆ. ʂʨʘʚʯʫʢ (ʜʠʜʘʢʪʠʯʥʘ 

ʨʝʩʫʨʩʥʽʩʪʴ ʤʫʟʝʡʥʠʭ ʝʢʩʧʦʟʠʮʽʡ), ɺ. ʅʦʚʦʩʴʦʣʦʚʦʾ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʟʘʩʦʙʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ), 

ʅ. ʇʦʣʽʭʫʥ, ʂ. ʇʦʩʪʦʚʦʾ (ʥʘʫʢʦʚʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʟʘʩʘʜʠ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʜʣʷ 

ʦʙʜʘʨʦʚʘʥʠʭ ʜʽʪʝʡ ʫ ʄʫʟʝʾ ʥʘʫʢʠ), ʌ. ʈʝʚʽʥʘ (ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ), ɼ. ʉʚʠʨʠʜʝʥʢʦ 

(ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʨʝʘʣʽʟʘʮʽʾ ʪʝʦʨʽʡ ʽ ʧʨʘʢʪʠʢ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ) 

ʪʦʱʦ [48, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70,71, 72, 73]. 

ɯ. ʉʣʽʧʫʭʽʥʘ, ʗ. ʉʘʚʯʝʥʢʦ ʫ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ çʄʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ 

ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠè 

ʚʨʘʭʫʚʘʣʠ ʥʝʜʦʩʪʘʪʥʶ ʨʦʟʨʦʙʣʝʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʫʧʝʨʰʝ ʥʘʜʘʣʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʽʥʪʝʨʘʢʪʠʚʥʠʡ 

ʤʫʟʝʡ ʥʘʫʢʠè ʡ ʦʙˇʨʫʥʪʫʚʘʣʠ ʪʝ, ʱʦ ʤʫʟʝʾ ʥʘʫʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʥʦʚʘʮʽʡʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʝʬʝʢʪʠʚʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʷʢʝ ʟʜʘʪʥʝ ʧʦʚôʷʟʘʪʠ ʥʘʫʢʦʚʠʡ ʟʤʽʩʪ ʽ 

STEM-ʢʦʥʪʝʢʩʪ ʽʟ ʞʠʪʪʷʤ ʷʢ ʦʢʨʝʤʠʭ ʣʶʜʝʡ, ʪʘʢ ʽ ʩʽʤʝʡ ʪʘ ʛʨʦʤʘʜ, ʱʦ ʪʘʢʦʞ ʩʧʨʠʷʻ 

ʚʟʘʻʤʦʜʽʾ, ʜʚʦʩʪʦʨʦʥʥʽʡ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʩʧʽʣʴʥʦʤʫ ʥʘʚʯʘʥʥʶ [74].  

ɼʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʘʣʠ, ʱʦ ʩʫʯʘʩʥʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ 

ʥʘʫʢʠ, ʦʜʥʠʤ ʽʟ ʷʩʢʨʘʚʠʭ ʧʨʠʢʣʘʜʽʚ ʷʢʠʭ ʻ ʩʫʯʘʩʥʠʡ ʧʨʦʩʪʽʨ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ï ʄʫʟʝʡ 
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ʥʘʫʢʠ ʄɸʅ ʋʢʨʘʾʥʠ, ï ʮʝ ʦʜʥʦʯʘʩʥʦ ʡ ʦʩʦʙʣʠʚʽ ʧʝʜʘʛʦʛʽʯʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ 

ʥʝʚʠʤʫʰʝʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʩʚʦʙʦʜʘ ʜʽʡ, ʧʘʨʘʜʦʢʩʘʣʴʥʽʩʪʴ ʝʬʝʢʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʝʢʩʧʦʥʘʪʽʚ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʷʢ ʥʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʶʥʠʤʠ 

ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʩʢʣʘʜʥʠʢʽʚ ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, ʪʘʢ ʽ ʥʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʾʭ ʪʚʦʨʯʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ.  

ʅʘʤʠ ʜʽʬʽʥʽʡʦʚʘʥʦ ʧʦʥʷʪʪʷ çʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠè, ʷʢʝ ʫʷʚʣʷʻʤʦ ʷʢ, ʷʢ 

ʜʠʥʘʤʽʯʥʝ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ, ʽʥʢʣʶʟʠʚʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, 

ʷʢʝ ʧʦʻʜʥʫʻ ʥʘʫʢʦʚʽ ʢʦʥʮʝʧʮʽʾ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʽ, 

ʟʘʚʜʷʢʠ ʧʨʘʢʪʠʯʥʦʤʫ ʜʦʩʚʽʜʫ, ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʡ ʩʦʮʽʘʣʽʟʦʚʘʥʦʤʫ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʟʘʩʚʦʻʥʥʶ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ 

ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ STEM-ʧʨʦʬʝʩʽʡ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʫʟʝʾʚ, ʜʝ ʘʨʪʝʬʘʢʪʠ ʯʘʩʪʦ ʜʝʤʦʥʩʪʨʫʶʪʴʩʷ ʟʘ 

ʩʢʣʷʥʠʤʠ ʚʽʪʨʠʥʘʤʠ, ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʘʦʭʦʯʫʶʪʴ ʙʨʘʪʠ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʥʘʚʯʘʥʥʽ, ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʤʘʥʽʧʫʣʶʚʘʪʠ ʜʠʩʧʣʝʷʤʠ ʪʘ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʨʽʟʥʽ ʥʘʫʢʦʚʽ ʷʚʠʱʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʪʠʢʫ, ʟʦʙʨʘʞʝʥʴ, ʟʚʫʢʫ, ʘ ʽʥʦʜʽ 

ʥʘʚʽʪʴ ʥʶʭʫ ʯʠ ʩʤʘʢʫ. ɽʢʩʧʦʥʘʪʠ ʪʘʢʠʭ ʤʫʟʝʾʚ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʪʝ, ʱʦʙ ʟʨʦʙʠʪʠ ʥʘʫʢʫ, 

ʪʝʭʥʽʢʫ ʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ, ʩʧʨʠʷʪʠ 

ʜʦʧʠʪʣʠʚʦʩʪʽ, ʢʨʠʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʶ ʽ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʮʽʡ. 

ʊʦʤʫ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʜʠʥʘʤʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʩʧʨʠʷʥʥʷ ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʬʽʟʠʯʥʠʤʠ 

ʧʨʦʷʚʘʤʠ ʥʘʫʢʦʚʠʭ ʧʨʠʥʮʠʧʽʚ, ʷʚʠʱ ʪʘ ʾʭ ʧʨʠʢʣʘʜʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [75, 76]. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʩʴʦʛʦʜʥʽ ʻ ʪʘʢʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʦʩʪʦʨʘʤʠ, ʚ ʷʢʠʭ 

ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʾ ʜʦʧʠʪʣʠʚʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ 

ʬʦʨʤʘʣʴʥʦʛʦ, ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʩʪʚʦʨʶʶʪʴʩʷ 

ʩʝʥʩʠ ʥʘ ʨʽʚʥʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʛʨʫʧʠ, ʩʧʽʣʴʥʦʪʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ [77]. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ, ʟʘʚʜʷʢʠ ʟʘʧʠʪʘʤ ʩʫʩʧʽʣʴʩʪʚʘ, ʙʽʟʥʝʩʫ, ʥʘʫʢʠ, 

ʪʝʭʥʦʣʦʛʽʡ, ʦʩʚʽʪʠ, ʷʢʽ ʚʠʥʠʢʣʠ ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʴʦʛʦ ʩʪʦʣʽʪʪʷ, ʚʧʝʚʥʝʥʦ ʧʦʩʽʣʠ ʩʚʦʻ 

ʤʽʩʮʝ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʤʫʟʝʡʥʦʤʫ ʧʨʦʩʪʦʨʽ ʷʢ ʽʥʥʦʚʘʮʽʡʥʝ ʫʪʚʦʨʝʥʥʷ ʥʘ ʚʠʤʦʛʫ 
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ʯʘʩʫ. ɺʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʩʴʦʛʦʜʥʽ ʥʘ ʚʘʞʣʠʚʽ ʦʩʝʨʝʜʢʠ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʾʭ ʚʽʜʚʽʜʫʚʘʯʽʚ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʩʘʤʝ ʦʩʚʽʪʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʜʝ ʜʽʪʠ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʠ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʽ ʟ ʨʝʘʣʴʥʠʤ 

ʥʘʫʢʦʚʠʤ ʧʨʠʣʘʜʜʷʤ ʪʘ ʝʢʩʧʦʥʘʪʘʤʠ. ʆʢʨʽʤ ʪʦʛʦ, ʤʫʟʝʾ ʥʘʫʢʠ ʧʨʦʧʦʥʫʶʪʴ 

ʥʝʬʦʨʤʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʦʨʛʘʥʽʯʥʦ ʜʦʧʦʚʥʶʻ ʬʦʨʤʘʣʴʥʫ ʦʩʚʽʪʫ. 

ɺʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ʚ ʥʝʚʠʤʫʰʝʥʽʡ ʘʪʤʦʩʬʝʨʽ ʤʦʞʝ ʧʦʩʠʣʠʪʠ ʽʥʪʝʨʝʩ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ 

ʚʠʚʯʝʥʥʷ ʡ ʨʦʟʫʤʽʥʥʷ STEM ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʤ, ʥʘʜʘʪʠ ʫʯʥʷʤ ʽ ʚʯʠʪʝʣʷʤ ʜʦʜʘʪʢʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʤʫʣʴʪʠʩʝʥʩʦʨʥʽ), ʜʦʩʚʽʜ, ʧʦʚôʷʟʘʥʠʡ ʽʟ ʨʦʟʚʠʪʢʦʤ STEM, ʘ 

ʪʘʢʦʞ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘʚʜʷʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʦʩʚʽʪʥʽʤ 

ʧʨʦʛʨʘʤʘʤ ʽ ʨʝʩʫʨʩʘʤ (ʥʘʧʨʠʢʣʘʜ, ʜʠʩʪʘʥʮʽʡʥʠʤ) [74]. 

ʉʴʦʛʦʜʥʽ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʧʨʦʩʪʽʨ ɯʄʅ ʷʢ ʜʽʻʚʝ ʥʘʚʯʘʣʴʥʝ, ʽʛʨʦʚʝ, 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʛʘʨʤʦʥʽʡʥʦ ʧʨʠʩʪʦʩʦʚʘʥʝ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ. ʊʦʙʪʦ ʧʨʦʩʪʽʨ, ʷʢʠʡ ʤʦʞʝ ʩʧʨʠʷʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ 

ʟʘʩʚʦʻʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʧʦʥʫʢʘʪʠ ʜʦ ʜʽʾ, ʟʘʮʽʢʘʚʠʪʠ ʥʘʫʢʦʶ, ʤʦʪʠʚʫʚʘʪʠ 

ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʧʝʜʘʛʦʛʘ ʪʘ 

ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ, ʥʘʦʯʥʽʩʪʴ, ʝʢʩʧʦʥʘʪʥʫ ʙʝʟʙʘʨôʻʨʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ. ʆʪʞʝ, ʦʩʚʽʪʥʽʡ 

ʧʨʦʩʪʽʨ ɯʄʅ (ʷʢ ʟʘʢʣʘʜ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ) ʻ ʚʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ɹʉʆ. ɺʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʧʦʛʣʠʙʣʶʻ ʰʢʽʣʴʥʽ ʟʥʘʥʥʷ ʫʯʥʽʚ, ʟʘʙʝʟʧʝʯʫʻ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ, ʤʘʻ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ ʜʽʪʝʡ ʜʦ 

ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ. ɺʘʞʣʠʚʦʶ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʽ ʩʦʮʽʘʣʴʥʘ 

ʤʽʩʽʷ ɯʄʅ, ʷʢʘ ʧʦʣʷʛʘʻ ʥʘʩʘʤʧʝʨʝʜ ʫ ʚʽʜʦʙʨʘʞʝʥʥʽ ʮʽʥʥʦʩʪʝʡ, ʮʽʣʝʡ ʽ ʧʨʠʥʮʠʧʽʚ, ʷʢʠʭ 

ʚʽʥ ʜʦʪʨʠʤʫʻʪʴʩʷ, ʤʘʶʯʠ ʥʘ ʤʝʪʽ ʧʨʠʥʦʩʠʪʠ ʢʦʨʠʩʪʴ ʩʫʩʧʽʣʴʩʪʚʫ ʪʘ ʨʦʟʚô̫ ʟʫʚʘʪʠ 

ʥʘʛʘʣʴʥʽ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ. ɯʥʩʪʠʪʫʮʽʡʥʦʶ ʤʽʩʽʻʶ ɯʄʅ ʻ ʧʨʦʩʚʽʪʥʠʮʴʢʘ ʛʨʦʤʘʜʩʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʥʘʫʮʽ, ʪʝʭʥʦʣʦʛʽʷʭ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʮʽ (STEM). ɿʦʢʨʝʤʘ, 

ʚʦʥʠ ʧʨʘʛʥʫʪʴ ʟʨʦʙʠʪʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʪʝʤʠ ʜʦʩʪʫʧʥʠʤʠ, ʮʽʢʘʚʠʤʠ ʡ ʟʨʦʟʫʤʽʣʠʤʠ 

ʜʣʷ ʣʶʜʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ. ɯʄʅ ʷʢ ʤʦʜʝʣʴ ʚʟʘʻʤʥʦʾ ʙʘʛʘʪʦʩʪʦʨʦʥʥʴʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʤʠ ʚʽʜʥʦʩʠʤʦ ʜʦ ʟʘʢʣʘʜʽʚ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʯʠʷ ʤʽʩʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 
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ʧʦʚʥʦʮʽʥʥʝ ʜʦʧʦʚʥʝʥʥʷ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʫ ʪʘʢʦʤʫ ʘʩʧʝʢʪʽ, ʷʢ ʨʦʟʚʠʪʦʢ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʽʜʛʦʪʦʚʮʽ ʥʘʫʢʦʚʦʾ ʟʤʽʥʠ, 

ʜʦʩʣʽʜʥʠʢʽʚ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʽʚ, ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʦʫ-ʭʘʫ-ʚʠʨʦʙʥʠʮʪʚ, ʘ ʮʝ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʩʦʙʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ɯʄʅ, ʱʦ ʟʜʘʪʥʝ ʥʘ ʧʽʜʩʪʘʚʽ ʶʥʘʮʴʢʦʾ 

ʜʦʧʠʪʣʠʚʦʩʪʽ, ʩʬʦʨʤʦʚʘʥʦʾ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʾ ʤʦʪʠʚʘʮʽʾ ʨʦʟʚʠʥʫʪʠ ʥʘʚʠʯʢʠ 

ʥʘʫʢʦʚʦʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʪʚʦʨʯʦʩʪʽ ʡ ʚʠʷʚʠʤʦ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʽ. ʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ɯʄʅ ʚʠʟʥʘʯʘʻʤʦ ʷʢ ʤʫʟʝʡʥʝ, ʪʝʭʥʦʣʦʛʽʯʥʝ, ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʝ, ʽʛʨʦʚʝ ʦʪʦʯʝʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʘ ʤʫʟʝʶ, ʦʨʛʘʥʽʟʦʚʘʥʝ ʥʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘʩʘʜʘʭ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʫʟʝʡʥʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʘʢʫʤʫʣʶʻ ʩʫʯʘʩʥʝ 

ʥʘʫʢʦʚʝ ʝʢʩʧʦʥʘʪʥʝ ʦʙʣʘʜʥʘʥʥʷ (ʟ ʷʢʠʤ ʚʟʘʻʤʦʜʽʶʪʴ), ʽʥʥʦʚʘʮʽʡʥʽ ʧʝʜʘʛʦʛʽʯʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ ʷʢ ʟʜʦʙʫʚʘʯʽʚ ɹʉʆ, ʪʘʢ ʽ ʽʥʰʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʨʦʟʚʠʥʝʥʦʾ 

ʦʩʦʙʠʩʪʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʩʫʩʧʽʣʴʩʪʚʘ ʡ ʦʩʚʽʪʥʽʭ ʜʝʨʞʘʚʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ.  

ɼʦ ʬʦʨʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʫʯʘʩʥʠʤ ʦʩʚʽʪʥʽʤ ʩʪʘʥʜʘʨʪʘʤ ʤʠ ʚʽʜʥʦʩʠʤʦ: ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ; 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʽʩʪʴ; ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʫ ʝʢʩʧʦʥʘʪʥʫ ʥʘʩʠʯʝʥʽʩʪʴ; ʩʧʝʮʠʬʽʯʥʽʩʪʴ; 

ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ; ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʥʘʥʴ; 

ʝʤʦʮʽʡʥʽʩʪʴ; ʜʦʩʪʫʧʥʽʩʪʴ; ʘʢʪʠʚʥʽʩʪʴ; ʙʝʟʧʝʯʥʽʩʪʴ; ʢʨʝʘʪʠʚʥʠʡ ʜʠʟʘʡʥ, ʙʝʟʙʘʨôʻʨʥʽʩʪʴ 

ʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ; ʽʥʢʣʶʟʠʚʥʽʩʪʴ ʪʦʱʦ. 

ʋʧʨʦʜʦʚʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʝ ʤʠ ʧʨʦʚʦʜʠʣʠ ʧʽʜ ʯʘʩ ʚʽʜʚʽʜʫʚʘʥʥʷ ʟʘʢʦʨʜʦʥʥʠʭ ʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ, ʘʥʘʣʽʟʫ ʩʘʡʪʽʚ ʥʘʡʚʽʜʦʤʽʰʠʭ ʩʚʽʪʦʚʠʭ 

ɯʄʅ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ:  

- ʟʘʚʞʜʠ ʤʘʻ ʥʘʫʢʦʚʫ ʢʦʥʮʝʧʮʽʶ, ʽʜʝʡʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʛʣʠʙʰʦʛʦ ʧʽʟʥʘʥʥʷ ʩʚʦʻʾ 

ʥʘʫʢʦʚʦʾ ʪʘ ʝʪʥʽʯʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ, ʥʘʮʽʾ ʡ ʫʩʴʦʛʦ ʩʚʽʪʫ; 
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- ʧʨʠʩʚʷʯʝʥʠʡ ʧʝʚʥʽʡ ʥʘʫʢʦʚʽʡ ʪʝʤʘʪʠʮʽ (ʯʠ ʜʫʞʝ ʰʠʨʦʢʽʡ, ʷʢ ʫ ʄʫʟʝʾ ʥʘʫʢʠ ʡ 

ʪʝʭʥʽʢʠ ʏʠʢʘʛʦ [78], ɽʢʩʧʣʦʨʘʪʦʨʽʫʤʽ [79], ʯʠ ʜʦʚʦʣʽ ʚʫʟʴʢʠʡ, ʷʢ ʂʦʩʤʦ ʂʘʾʰʘ ï 

ʊʨʦʧʽʯʥʠʡ ʣʽʩ ʫ ɹʘʨʩʝʣʦʥʽ [80], ʂʦʨʧʫʩ [81]);  

- ʤʘʻ ʥʘʜʟʚʠʯʘʡʥʠʡ, ʟʘʭʦʧʣʠʚʠʡ, ʜʠʚʦʚʠʞʥʠʡ, ʤʘʡʞʝ ʬʘʥʪʘʩʪʠʯʥʠʡ ʪʘ 

ʝʨʛʦʥʦʤʽʯʥʠʡ ʜʠʟʘʡʥ; 

- ʤʘʻ ʩʫʯʘʩʥʝ ʽʥʪʝʨʘʢʪʠʚʥʝ ʤʫʟʝʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ï ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʡ ʪʝʭʥʽʯʥʽ 

ʧʨʠʣʘʜʠ, ʤʘʢʝʪʠ, ʝʢʩʧʦʟʠʮʽʾ, ʣʘʙʦʨʘʪʦʨʥʽ ʤʫʣʷʞʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ, 

ʚʠʚʯʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʘʢʦʥʽʚ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʩʘʤʝ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʚʽʜʚʽʜʫʚʘʯʽʚ;  

- ʤʘʻ ʷʢʽʩʥʠʡ ʥʘʫʢʦʚʠʡ ʢʦʥʪʝʥʪ, ʧʦʜʘʥʠʡ ʫ ʮʽʢʘʚʽʡ ʬʦʨʤʽ ʪʘ ʘʜʘʧʪʦʚʘʥʽʡ ʜʣʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ ʽ ʚʧʦʜʦʙʘʥʴ; 

- ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʨʽʟʥʠʡ ʚʽʢ ʚʽʜʚʽʜʫʚʘʯʽʚ ʽ ʧʝʨʝʜʙʘʯʘʻ ʤʽʞʦʩʦʙʠʩʪʽʩʥʫ 

ʢʦʤʫʥʽʢʘʮʽʶ, ʾʭ ʚʟʘʻʤʦʜʽʶ, ʨʦʙʦʪʫ ʚ ʢʦʤʘʥʜʽ; 

- ʤʘʻ ʫʤʽʣʠʭ ʤʫʟʝʡʥʠʭ ʧʝʜʘʛʦʛʽʚ-ʝʢʩʢʫʨʩʦʚʦʜʽʚ ï ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ ʥʘʫʢʠ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʦʚʦʜʠʪʠ ʡ ʧʦʷʩʥʶʚʘʪʠ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʠ; 

- ʟʜʽʡʩʥʶʻ ʟʚôʷʟʦʢ ʟ ʥʘʫʢʦʚʠʤʠ ʽʥʩʪʠʪʫʮʽʷʤʠ, ʦʩʝʨʝʜʢʘʤʠ ʡ ʥʘʫʢʦʚʮʷʤʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡ ʽ ʥʘʫʢʦʚʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʜʽʪʝʡ; 

- ʤʦʞʝ ʤʘʪʠ ʫ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʦʜʥʦʯʘʩʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʽ 

ʨʦʟʚʘʞʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʠʤʠ ʻ ʧʽʟʥʘʚʘʣʴʥʦ-ʥʘʫʢʦʚʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʦʙʩʝʨʚʘʪʦʨʽʾ, 

ʮʝʥʪʨʠ ʤʝʡʢʝʨʩʪʚʘ ʪʘ ʢʽʥʦʪʝʘʪʨʠ, ʽʛʨʦʪʝʢʠ, ʽʛʨʦʚʽ ʤʘʡʜʘʥʯʠʢʠ ʪʦʱʦ;  

- ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ STEM ʪʘ STEAM-ʦʩʚʽʪʠ; 

- ʤʘʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʫ (ʚʽʜʝʦ- ʪʘ ʘʫʜʽʦʛʽʜʠ, ʥʘʚʯʘʣʴʥʘ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʘ ʯʠ ʨʦʟʨʦʙʣʝʥʠʡ ʩʘʡʪ) ʧʽʜʪʨʠʤʢʫ; 

- ʤʘʨʢʝʪʠʥʛʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ; 

- ʟʘʙʝʟʧʝʯʝʥʠʡ ʩʧʝʢʪʨʦʤ ʨʦʟʨʦʙʣʝʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʝʢʩʢʫʨʩʽʡʥʽ ʛʨʫʧʠ 

ʤʦʞʫʪʴ ʦʙʠʨʘʪʠ (ʧʨʠʢʣʘʜ ʧʨʦʛʨʘʤʠ ɯʄʅ ʄɸʅ) (ʜʠʚ. ʪʘʙʣ. 1.1) [82]. 
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ʊʘʙʣʠʮʷ 1.1. ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʤʫʟʝʶ ʥʘʫʢʠ ʄɸʅ 

ʌʦʨʤʘ ʧʨʦʚʝʜʝʥʥʷ ʅʘʟʚʘ ʂʘʪʝʛʦʨʽʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʊʨʠʚʘʣʽʩʪʴ 

ʅʘʫʢʦʚʝ ʰʦʫ ʍʽʤʽʷ ʩʥʽʜʘʥʢʫ ʈʦʜʠʥʠ / ʜʽʪʠ 30 ʭʚ 

ʅʘʫʢʦʚʝ ʰʦʫ ʂʈɸʐ-ʪʝʩʪ ʈʦʜʠʥʠ / ʜʽʪʠ 30 ʭʚ 

ʅʘʫʢʦʚʝ ʰʦʫ ʈʫʡʥʽʚʥʠʢʠ ʬʦʢʫʩʽʚ ʈʦʜʠʥʠ / ʜʽʪʠ 30 ʭʚ 

ɿʘʥʷʪʪʷ #SCIENCEFORKIDS ɼʽʪʠ 45ï60 ʭʚ 

ʄʘʡʩʪʝʨ-ʢʣʘʩ ʌʝʨʦʤʘʛʥʽʪʥʠʡ ʾʞʘʢ ɼʽʪʠ 45ï60 ʭʚ 

ɿʘʥʷʪʪʷ ʑʦ ʪʘʢʝ ʟʚʫʫʫʫʢ? ɼʽʪʠ 45ï60 ʭʚ 

ʂʚʝʩʪ #ʥʘʫʢʘʚʩʶʜʠ ɼʽʪʠ 45ï60 ʭʚ 

ɿʘʥʷʪʪʷ BigBrain ɼʽʪʠ 45ï60 ʭʚ 

ʅʘʫʢʦʚʝ ʰʦʫ  ɹʫʤ-ʙʫʤ ʪʨʫʙʠ ɼʽʪʠ 30 ʭʚ 

 

ʆʪʞʝ, ʚʘʛʦʤʽʩʪʴ ʨʦʣʽ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ:  ʟʘʮʽʢʘʚʠʪʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʥʘʫʢʦʶ, ʜʦʩʣʽʜʥʠʮʴʢʠʤ 

ʧʦʰʫʢʦʤ; ʩʧʦʥʫʢʘʪʠ ʜʦ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʢʩʧʦʥʘʪʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʟʨʦʩʪʘʻ ʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ; 

ʩʧʽʚʜʽʷʪʠ ʜʽʪʷʤ ʟ ʦʜʥʦʣʽʪʢʘʤʠ ʡ ʙʘʪʴʢʘʤʠ; ʧʨʦʚʦʜʠʪʠ ʤʫʟʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʫʢʦʚʮʷʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ;  ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʡ ʽʛʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʜʦʧʦʚʥʝʥʥʷ ʡ ʨʦʟʰʠʨʝʥʥʷ ʟʥʘʥʴ, ʷʢʽ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʦʪʨʠʤʫʶʪʴ ʫ 

ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ̔ ʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʝʡ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, 

ʧʝʨʝʜʫʩʽʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ï ʟʜʦʙʫʚʘʯʽʚ 

ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʪʘʢʽ ʡʦʛʦ ʩʢʣʘʜʦʚʽ ʘʩʧʝʢʪʠ ʪʘ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʤʝʭʘʥʽʟʤ ʾʭ ʚʧʣʠʚʫ, ʟʦʢʨʝʤʘ: ʩʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʡʥʠʡ ʘʩʧʝʢʪ; 

ʧʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʠʡ ʘʩʧʝʢʪ; ʥʘʚʯʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʡ ʘʩʧʝʢʪ (ʨʠʩ. 1.2). 
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ʉʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʠʡ ʘʩʧʝʢʪ ʦʭʦʧʣʶʻ ʚʩʽʭ ʜʽʡʦʚʠʭ ʦʩʽʙ ʪʘ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʩʝʨʝʜʦʚʠʱʽ. ʆʩʦʙʣʠʚʽʩʪʴ (ʩʧʝʮʠʬʽʢʘ) ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ 

ʥʘʫʢʠ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʷʢ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʦʩʚʽʪʠ, ʥʘʫʢʠ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʟʚʠʯʘʡʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ, 

ʷʢʽ ʤʘʶʪʴ ʟʤʦʛʫ ʚʟʘʻʤʦʜʽʷʪʠ, ʨʘʟʦʤ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʪʘ ʜʽʣʠʪʠʩʷ ʦʪʨʠʤʘʥʠʤʠ 

ʟʥʘʥʥʷʤʠ ʡ ʜʦʩʚʽʜʦʤ ʫ ʧʨʦʮʝʩʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʟʥʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ.  

ʇʝʨʰʝ ʩʧʨʠʷʻ ʧʝʨʝʜʘʚʘʥʥʶ ʜʦʩʚʽʜʫ ʚʽʜ ʦʩʚʽʪʷʥ, ʬʘʭʽʚʮʽʚ ɯʄʅ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ɼʨʫʛʝ ʩʧʨʠʷʻ ʩʦʮʽʘʣʽʟʦʚʘʥʦʤʫ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʜʘʻ 

ʟʤʦʛʫ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʡ ʟʘʣʫʯʘʻ ʰʠʨʰʽ ʢʘʪʝʛʦʨʽʾ ʚʽʜʚʽʜʫʚʘʯʽʚ: 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʨʦʜʠʥʠ, ʚʯʠʪʝʣʽʚ.  

ʋʯʝʥʴ ʤʘʻ ʟʤʦʛʫ ʚʟʘʻʤʦʜʽʷʪʠ ʥʝ ʪʽʣʴʢʠ ʟ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘʤʠ, ʘ ʡ ʟ ʫʩʽʤ ʦʪʦʯʝʥʥʷʤ, 

ʦʪʨʠʤʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʙʫʚʘʪʠ ʡ ʨʦʟʚʠʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʥʽ ʥʘʚʠʯʢʠ, ʘ ʡ ʦʩʦʙʠʩʪʽʩʥʽ 

ʷʢʦʩʪʽ (ʪʘʢ ʟʚʘʥʽ soft skills). ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ɯʄʅ ʟʘʦʭʦʯʫʻ ʜʦ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ 

ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʫʯʝʥʴ, ʟʘ ʙʘʞʘʥʥʷʤ, ʤʦʞʝ ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʮʽʥʥʦʩʪʝʡ 

ʽʥʰʠʭ, ʚʽʜʢʨʠʪʠ ʾʤ ʩʚʦʾ ʪʘ ʟʘʥʫʨʠʪʠʩʷ ʫ ʨʝʬʣʝʢʩʽʶ ʱʦʜʦ ʮʴʦʛʦ.  

ʇʨʦʪʝ, ʯʠ ʥʝ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʩʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʠʤ ʘʩʧʝʢʪʦʤ ʫ ʥʘʚʯʘʥʥʽ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʻ ʨʦʙʦʪʘ ʬʘʭʽʚʮʽʚ ʟ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ, ʷʢʽ 

ʥʘʚʯʘʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʚʜʘʥʥʷ, ʜʦʧʦʤʦʞʫʪʴ ʨʦʟʽʙʨʘʪʠʩʷ ʟ ʦʩʦʙʠʩʪʠʤ 

ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʯʠ ʥʘʫʢʦʚʠʤ ʧʠʪʘʥʥʷʤ ʪʘ ʥʘʙʫʪʠ ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʦʚʦʛʦ ʤʝʪʦʜʫ. 

ʇʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʦʭʦʧʣʶʻ ʩʧʦʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʩʪʦʨʫ, 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʙʘʟʫ (ʝʢʩʧʦʥʘʪʠ, ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʠʣʘʜʠ ʪʦʱʦ), ʪʝʭʥʽʯʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʜʠʟʘʡʥ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʚʠʧʘʜʢʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʫʟʝʾʚ ʥʘʫʢʠ ʚʽʥ ʚʽʜʽʛʨʘʻ ʦʩʦʙʣʠʚʫ ʨʦʣʴ, ʦʩʢʽʣʴʢʠ ʩʧʝʮʠʬʽʢʘ ʪʘʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʙʘʯʘʻ ʚʟʘʻʤʦʜʽʶ ʟ ʦʪʦʯʝʥʥʷʤ ʪʘ ʡʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ 

ʜʦʩʷʛʥʝʥʥʽ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʬʦʨʤʫʚʘʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʅʘ 

ʧʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʦʤʫ ʨʽʚʥʽ ɯʄʅ ʬʫʥʢʮʽʦʥʫʻ ʫ ʤʝʞʘʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʥʘʜʘʶʯʠ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʝʢʩʧʦʥʘʪʘʤʠ, ʧʨʦʚʝʜʝʥʥʷ 
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ʥʘʦʯʥʠʭ ʜʝʤʦʥʩʪʨʘʮʽʡ, ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʫ ʮʽʢʘʚʽʡ ʽ 

ʧʨʘʢʪʠʯʥʽʡ ʬʦʨʤʽ. 

ʅʘʚʯʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʡ ʘʩʧʝʢʪ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʽʩʪʦʨʠʯʥʦʾ ʝʚʦʣʶʮʽʾ 

ʝʢʩʧʦʥʘʪʽʚ ʪʘʢʦʛʦ ʪʠʧʫ ʤʫʟʝʾʚ ʪʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʠʤʠ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ, ʘ ʟ ʽʥʰʦʾ ï ʩʪʘʣʠ ʤʦʞʣʠʚʠʤʠ ʟʘʚʜʷʢʠ ʜʦʩʷʛʥʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʛʨʝʩʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʦʧʦʤʘʛʘʻ ʨʦʟʰʠʨʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʢʦʥʮʝʧʮʽʡ, ʬʝʥʦʤʝʥʽʚ, ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ ʯʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʣʘʜʽʚ, ʱʦ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʷʚʠʱʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ), ʘ ʪʘʢʦʞ ʩʪʘʶʪʴ ʥʘʦʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʡ 

ʪʝʭʥʦʣʦʛʽʾ ʩʴʦʛʦʜʝʥʥʷ, ʟʦʢʨʝʤʘ ʫ ʾʭ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʦʩʚʽʪʠ).  

ɼʠʜʘʢʪʠʯʥʽ ʟʘʩʦʙʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʥʘʫʢʦʚʽ ʝʢʩʧʦʟʠʮʽʾ 

ʨʦʟʰʠʨʶʶʪʴ ʦʩʚʽʪʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ 

ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʩʧʨʠʷʶʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʦʩʥʦʚʥʠʤ ʩʢʣʘʜʥʠʢʦʤ ʷʢʦʛʦ ʻ ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʉʢʣʘʜʦʚʽ ʘʩʧʝʢʪʠ ʜʝʢʦʤʧʦʟʦʚʘʥʦ ʽ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ ʚʠʢʣʘʜʝʥʦ ʥʘ ʩʭʝʤʘʭ, ʟʦʙʨʘʞʝʥʠʭ 

ʥʘ ʨʠʩ. 1.3ï1.5.  
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ʈʦʟʛʣʷʥʝʤʦ ʩʭʝʤʫ çʉʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʠʡ ʩʢʣʘʜʥʠʢ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠè, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʩʪʨʫʢʪʫʨʫ ʩʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʚʧʣʠʚʫ 

ɯʄʅ ʥʘ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʜʝʤʦʥʩʪʨʫʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʫʟʝʶ ʪʘ ʡʦʛʦ ʽʥʪʝʛʨʘʮʽʶ ʫ ʩʫʩʧʽʣʴʥʫ, ʽʥʩʪʠʪʫʮʽʡʥʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ 

ʜʽʷʣʴʥʽʩʪʴ.  ʉʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʴʦʤʘ ʨʽʚʥʷʤʠ:  

ɯ ʨʽʚʝʥʴ ï ʤʘʢʨʦʨʽʚʝʥʴ (ʩʫʩʧʽʣʴʥʠʡ ʨʽʚʝʥʴ) ï ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ 

ʧʽʜʪʨʠʤʢʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʪʘ ʾʭ ʤʽʩʮʝ ʚ ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʘʭ, ʚʢʣʶʯʘʶʯʠ 

ʜʝʨʞʘʚʥʫ ʧʦʣʽʪʠʢʫ, ʛʨʦʤʘʜʩʴʢʠʡ ʚʧʣʠʚ. ʁʦʛʦ ʢʣʶʯʦʚʽ ʢʦʤʧʦʥʝʥʪʠ: 

¶ ʜʝʨʞʘʚʥʘ ʧʦʣʽʪʠʢʘ ʪʘ ʥʦʨʤʘʪʠʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ:  

ï ʦʩʚʽʪʥʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ; 

ï ʟʘʢʦʥʦʜʘʚʯʽ ʘʢʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʤʫʟʝʾʚ ʫ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ;   

ï ʧʨʦʛʨʘʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʠʭ ʤʫʟʝʾʚ. 

¶ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ: 

ï ʩʧʽʚʧʨʘʮʷ ʤʫʟʝʾʚ ʟ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ, ʥʘʫʢʦʚʠʤʠ ʮʝʥʪʨʘʤʠ, ʣʘʙʦʨʘʪʦʨʽʷʤʠ;  

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʄʅ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʻʢʪʽʚ, ʢʦʥʢʫʨʩʽʚ. 

¶ ʛʨʦʤʘʜʩʴʢʠʡ ʚʧʣʠʚ:  

ï ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʥʘʫʢʠ ʯʝʨʝʟ ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʦʮʤʝʨʝʞʽ, ʙʣʦʛʠ; 

ï ʚʟʘʻʤʦʜʽʷ ʟ ʙʽʟʥʝʩ-ʩʝʢʪʦʨʦʤ, ʦʨʛʘʥʽʟʘʮʽʷ ʦʩʚʽʪʥʽʭ ʧʦʜʽʡ, ʢʦʥʬʝʨʝʥʮʽʡ; 

ï ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʫ ʤʦʣʦʜʽ. 

ɯɯ ʨʽʚʝʥʴ ï ʤʝʟʦʨʽʚʝʥʴ (ʽʥʩʪʠʪʫʮʽʡʥʠʡ ʨʽʚʝʥʴ) ï ʚʽʜʦʙʨʘʞʘʻ ʚʥʫʪʨʽʰʥʽ ʤʝʭʘʥʽʟʤʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʫʟʝʶ ʪʘ ʡʦʛʦ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʦʩʚʽʪʥʽʤʠ ʟʘʢʣʘʜʘʤʠ. ʁʦʛʦ 

ʢʣʶʯʦʚʽ ʢʦʤʧʦʥʝʥʪʠ: 

¶ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʤʫʟʝʶ: 

ï ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʠʩʪʘʚʦʢ; 

ï ʩʧʽʚʧʨʘʮʷ ʟ ʟʘʢʣʘʜʘʤʠ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ; 

ï ʟʘʣʫʯʝʥʥʷ ʛʨʘʥʪʽʚ ʪʘ ʧʘʨʪʥʝʨʩʴʢʠʭ ʧʨʦʻʢʪʽʚ. 

¶  ʤʫʟʝʡʥʦ-ʦʩʚʽʪʥʽʡ ʧʝʨʩʦʥʘʣ:   
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- ʢʫʨʘʪʦʨʩʪʚʦ ʬʘʭʽʚʮʽʚ ʨʽʟʥʠʭ ʩʬʝʨ ʥʘʫʢʠ (ʬʽʟʠʢʠ, ʭʽʤʽʢʠ, ʽʥʞʝʥʝʨʠ);   

- ʘʜʘʧʪʘʮʽʷ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ;   

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ.   

¶  ʚʟʘʻʤʦʜʽʷ ʟ ʦʩʚʽʪʥʽʤʠ ʟʘʢʣʘʜʘʤʠ:   

- ʩʧʽʣʴʥʽ ʧʨʦʻʢʪʠ ʟ ʛʽʤʥʘʟʽʷʤʠ, ʰʢʦʣʘʤʠ, ʢʦʣʝʜʞʘʤʠ;   

- ʨʦʟʨʦʙʢʘ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ʤʫʟʝʶ;   

- ʚʢʦʨʠʩʪʘʥʥʷ ʤʫʟʝʶ ʷʢ ʧʨʦʩʪʦʨʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɯɯɯ ʈʽʚʥʥʴ ïʤʽʢʨʦʨʽʚʝʥʴ (ʦʩʦʙʠʩʪʽʩʥʦ-ʛʨʫʧʦʚʠʡ ʨʽʚʝʥʴ) ï ʮʝʡ ʨʽʚʝʥʴ ʚʽʜʦʙʨʘʞʘʻ 

ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʪʘ ʛʨʫʧʦʚʫ ʚʟʘʻʤʦʜʽʶ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʶ, ʾʭʥʽʡ ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ ʽ 

ʨʦʟʚʠʪʦʢ. ʁʦʛʦ ʢʣʶʯʦʚʽ ʢʦʤʧʦʥʝʥʪʠ:   

     ʋʯʥʽ ʪʘ ʾʭʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʩʧʽʣʴʥʦʪʠ:   

- ʩʘʤʦʩʪʽʡʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʦʻʢʪʠ;   

- ʢʦʤʘʥʜʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʪʝʤʘʪʠʯʥʽ ʣʘʙʦʨʘʪʦʨʽʾ;  

- ʫʯʘʩʪʴ ʫ ʢʦʥʢʫʨʩʘʭ, ʚʠʩʪʘʚʢʘʭ, ʢʣʫʙʘʭ ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ.   

ʂʦʤʫʥʽʢʘʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ:  

- ʜʠʩʢʫʩʽʾ, ʜʝʙʘʪʠ, ʥʘʫʢʦʚʽ ʦʙʛʦʚʦʨʝʥʥʷ;   

- ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʤʽʞ ʫʯʥʷʤʠ, ʩʧʽʚʧʨʘʮʷ ʟ ʥʘʫʢʦʚʠʤʠ ʢʫʨʘʪʦʨʘʤʠ;   

- ʨʦʟʚʠʪʦʢ ʫʤʽʥʴ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʥʘʫʢʦʚʫ ʪʦʯʢʫ ʟʦʨʫ.  

     ɽʤʦʮʽʡʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʡ ʘʩʧʝʢʪ:  

- ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʫʢʠ ʯʝʨʝʟ ʽʛʨʦʚʽ ʤʝʭʘʥʽʢʠ.   

- ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʦʛʦ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ.   

- ʟʘʣʫʯʝʥʥʷ ʙʘʪʴʢʽʚ ʜʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ ʨʘʟʦʤ ʽʟ ʜʽʪʴʤʠ. 

ɿʘʟʥʘʯʝʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʯʠʥʥʠʢʠ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ, ʧʦʷʩʥʠʪʠ, ʷʢ ɯʄʅ ʽʥʪʝʛʨʫʻʪʴʩʷ ʫ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ, 

ʧʦʢʘʟʘʪʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ  ʩʫʩʧʽʣʴʥʠʤ, ʽʥʩʪʠʪʫʮʽʡʥʠʤ ʽ ʦʩʦʙʠʩʪʽʩʥʠʤ ʨʽʚʥʝʤ ʚʧʣʠʚʫ 

ʤʫʟʝʶ ʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʩʦʮʽʦʢʫʣʴʪʫʨʥʽ 

ʬʘʢʪʦʨʠ ʬʦʨʤʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ ɯʄʅ. 
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ʅʘʚʯʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜʥʠʢ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʪʨʠʨʽʚʥʝʚʦʶ ʤʦʜʝʣʣʶ, ʨʦʟʜʽʣʝʥʦʶ ʥʘ ʤʘʢʨʦʨʽʚʝʥʴ (ʩʪʨʘʪʝʛʽʯʥʠʡ ʨʽʚʝʥʴ), ʤʝʟʦʨʽʚʝʥʴ 

(ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʨʽʚʝʥʴ) ʪʘ ʤʽʢʨʦʨʽʚʝʥʴ (ʧʨʠʢʣʘʜʥʠʡ ʨʽʚʝʥʴ). ʂʦʞʥʠʡ ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻ 

ʧʝʚʥʽ ʘʩʧʝʢʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ 

ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ: 

ɯ ʨʽʚʝʥʴ ï ʤʘʢʨʦʨʽʚʝʥʴ (ʩʪʨʘʪʝʛʽʯʥʠʡ ʨʽʚʝʥʴ) ï ʦʭʦʧʣʶʻ ʟʘʛʘʣʴʥʽ ʢʦʥʮʝʧʮʽʾ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʚ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ, ʮʠʬʨʦʚʫ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʤʘʻ ʪʘʢʫ 

ʜʝʢʦʤʧʦʟʠʮʽʶ: 

¶ ʦʩʚʽʪʥʷ ʢʦʥʮʝʧʮʽʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʚ ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ: 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ STEM / STEAM-ʧʽʜʭʦʜʫ ʷʢ ʦʩʥʦʚʠ ʥʘʚʯʘʥʥʷ; 

ï ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʜʦʩʣʽʜʥʠʮʴʢʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʶ ʫʯʥʽʚ ʜʦ 

ʧʨʦʮʝʩʫ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ;  

ï ʽʥʪʝʛʨʘʮʽʷ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʥʝʬʦʨʤʘʣʴʥʫ ʦʩʚʽʪʫ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʬʦʨʤʘʣʴʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʨʦʛʨʘʤʘʤʠ; 

¶ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʥʘʚʯʘʥʥʷ: 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ Big Data ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ 

ʨʦʟʨʦʙʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʪʨʘʻʢʪʦʨʽʡ; 

ï ʽʥʪʝʛʨʘʮʽʷ ʦʩʚʽʪʥʽʭ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ, ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʩʠʤʫʣʷʮʽʡʥʠʭ 

ʤʦʜʝʣʝʡ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʘ ʪʘ ʽʥʥʦʚʘʮʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ: 

ï ʩʧʽʚʧʨʘʮʷ ʟ ʥʘʫʢʦʚʠʤʠ ʽʥʩʪʠʪʫʪʘʤʠ, ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʫʯʥʽʚ; 

ï ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʤʫʟʝʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 
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ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʬʦʨʤʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʪʝʦʨʝʪʠʯʥʽ 

ʟʥʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɯɯ ʨʽʚʝʥʴ ï ʤʝʟʦʨʽʚʝʥʴ (ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʨʽʚʝʥʴ) ï ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʘʩʧʝʢʪʘʭ ʨʦʙʦʪʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ, ʡʦʛʦ ʨʝʩʫʨʩʘʭ, ʤʝʪʦʜʘʭ ʥʘʚʯʘʥʥʷ, ʮʠʬʨʦʚʠʭ 

ʧʣʘʪʬʦʨʤʘʭ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ: 

¶ ʥʘʚʯʘʣʴʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʣʘʪʬʦʨʤʠ: 

ï ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ; 

ï ʦʥʣʘʡʥ-ʢʫʨʩʠ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʦʜʫʣʽ, ʱʦ ʜʦʧʦʚʥʶʶʪʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ; 

ï ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʦʙʨʦʙʢʠ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ 

ʧʨʘʮʶʚʘʪʠ ʟ ʨʝʘʣʴʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʧʨʦʻʢʪʘʤʠ; 

¶ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ: 

ï AR/VR-ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʮʝʩʽʚ; 

ï ʩʝʥʩʦʨʠ ʪʘ ʢʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ; 

ï 3D-ʜʨʫʢ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʷʢ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʜʠʩʮʠʧʣʽʥ; 

¶ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ: 

ï ʧʨʦʻʢʪʥʝ ʥʘʚʯʘʥʥʷ ʷʢ ʦʩʥʦʚʘ ʘʢʪʠʚʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʤʝʪʦʜ Case Study, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʘʣʴʥʽ ʥʘʫʢʦʚʽ ʧʨʦʙʣʝʤʠ; 

ï ʥʘʚʯʘʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ. 

ɯɯɯ ʨʽʚʝʥʴ ï ʤʽʢʨʦʨʽʚʝʥʴ (ʧʨʠʢʣʘʜʥʠʡ ʨʽʚʝʥʴ) ï ʩʪʦʩʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ 

ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ ʽʟ ʤʫʟʝʡʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʤʝʪʦʜʽʚ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ: 

¶ ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ: 

ï ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʨʝʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʧʨʦʚʦʜʠʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʠ; 
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ï ʨʦʙʦʪʠʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʩʪʘʥʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʫʯʥʽʚ ʽʟ 

ʮʠʬʨʦʚʠʤʠ ʪʘ ʤʝʭʘʥʽʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ; 

ï ʩʠʤʫʣʷʮʽʾ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʜʦʩʣʽʜʞʫʚʘʪʠ ʟʤʽʥʠ ʚ 

ʝʢʦʩʠʩʪʝʤʘʭ, ʢʣʽʤʘʪʠʯʥʠʭ ʷʚʠʱʘʭ ʪʦʱʦ; 

¶ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ: 

ï ʮʠʬʨʦʚʽ ʦʩʚʽʪʥʽ ʪʨʘʻʢʪʦʨʽʾ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʞʥʦʤʫ ʫʯʥʶ ʨʦʟʚʠʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʥʘʚʠʯʢʠ; 

ï ʘʜʘʧʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʘʥʘʣʽʟʫʶʪʴ ʧʨʦʛʨʝʩ ʫʯʥʷ ʪʘ ʧʨʦʧʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ; 

ï ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʦʩʚʽʪʠ ʜʣʷ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ 

ʫʯʥʽʚ; 

¶ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ: 

ï ʨʦʙʦʪʘ ʟ ʥʘʫʢʦʚʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʘ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʪʘʢʠʤʠ ʷʢ çNASAè, çOpen 

Dataè, çGoogle Scholarè; 

ï ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʩʘʤʦʩʪʽʡʥʦ ʧʣʘʥʫʚʘʪʠ ʪʘ 

ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʦʻʢʪʠ; 

ï ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʩʧʨʠʷʻ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʚʦʻʥʥʶ 

ʤʘʪʝʨʽʘʣʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʚʽʜʦʙʨʘʞʘʻ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʩʠʩʪʝʤʫ ʦʩʚʽʪʥʴʦʛʦ ʚʧʣʠʚʫ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʷʢʘ ʦʭʦʧʣʶʻ: ʩʪʨʘʪʝʛʽʯʥʠʡ ʨʽʚʝʥʴ (ʤʘʢʨʦʨʽʚʝʥʴ) ï 

ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʽʥʪʝʛʨʘʮʽʾ ʤʫʟʝʶ ʚ ʦʩʚʽʪʥʶ ʩʠʩʪʝʤʫ; 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʨʽʚʝʥʴ (ʤʝʟʦʨʽʚʝʥʴ) ï ʤʽʩʪʠʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ʪʘ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ, ʧʨʠʢʣʘʜʥʠʡ ʨʽʚʝʥʴ (ʤʽʢʨʦʨʽʚʝʥʴ) ï ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ ʽʟ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʎʷ ʤʦʜʝʣʴ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʥʝ ʪʽʣʴʢʠ ʜʦʧʦʚʥʶʻ 

ʬʦʨʤʘʣʴʥʫ ʦʩʚʽʪʫ, ʘ ʡ ʩʪʚʦʨʶʻ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʨʦʟʚʠʪʢʫ STEM-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 
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ʇʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʠʡ ʩʢʣʘʜʥʠʢ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʢʦʤʧʣʝʢʩʥʦʶ ʪʨʠʨʽʚʥʝʚʦʶ ʤʦʜʝʣʣʶ, ʷʢʘ ʦʭʦʧʣʶʻ ʤʘʢʨʦʨʽʚʝʥʴ (ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʽ ʟʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ), ʤʝʟʦʨʽʚʝʥʴ (ʚʥʫʪʨʽʰʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʩʪʦʨʫ), ʤʽʢʨʦʨʽʚʝʥʴ 

(ʚʟʘʻʤʦʜʽʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʽʟ ʧʨʦʩʪʦʨʦʤ) ʪʘ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʶ, 

ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʡ ʽʥʪʝʛʨʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʽʥ ʤʘʻ ʪʘʢʫ 

ʜʝʢʦʤʧʦʟʠʮʽʶ: 

ɯ ʨʽʚʝʥʴ ï ʤʘʢʨʦʨʽʚʝʥʴ (ʟʦʚʥʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʟʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ) ï ʦʭʦʧʣʶʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʫʟʝʶ, ʡʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʽ ʨʽʰʝʥʥʷ ʡ ʽʥʪʝʛʨʘʮʽʶ ʚ ʤʽʩʴʢʫ 

ʘʙʦ ʧʨʠʨʦʜʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʪʘʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ: 

¶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʫʟʝʶ: 

ï ʮʝʥʪʨʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʫ ʤʽʩʪʽ ï ʟʘʙʝʟʧʝʯʫʻ ʣʝʛʢʫ ʜʦʩʪʫʧʥʽʩʪʴ; 

ï ʧʨʠʨʦʜʥʠʡ ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʤʫʟʝʡ; 

ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʘʤʧʫʩʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ï ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʫʟʝʶ ʧʦʙʣʠʟʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʥʘʫʢʦʚʠʭ ʮʝʥʪʨʽʚ ʪʘ ʣʘʙʦʨʘʪʦʨʽʡ; 

¶ ʟʦʚʥʽʰʥʽʡ ʜʠʟʘʡʥ ʪʘ ʘʨʭʽʪʝʢʪʫʨʥʘ ʢʦʥʮʝʧʮʽʷ: 

ï ʘʪʤʦʩʬʝʨʘ ʥʘʫʢʦʚʦʛʦ ʚʽʜʢʨʠʪʪʷ ï ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥ; 

ï ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʽʥʢʣʶʟʠʚʥʽʩʪʴ ï ʧʨʦʩʪʽʨ ʙʝʟʙʘʨôʻʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʣʶʜʝʡ 

ʟ ʨʽʟʥʠʤʠ ʧʦʪʨʝʙʘʤʠ; 

ï ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʩʪʘʣʽʩʪʴ ʨʦʟʚʠʪʢʫ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ, 

ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʙʫʜʽʚʣʽ. 

ɯɯ ï ʨʽʚʝʥʴ ʤʝʟʦʨʽʚʝʥʴ (ʚʥʫʪʨʽʰʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʩʪʦʨʫ) ï ʚʘʞʣʠʚʠʡ ʟʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʦʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ, ʘʜʘʧʪʠʚʥʦʩʪʽ ʧʨʦʩʪʦʨʫ ʪʘ ʡʦʛʦ ʛʥʫʯʢʦʩʪʽ ʜʣʷ 

ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ ʥʘʚʯʘʥʥʷ. ʅʘ ʥʴʦʛʦ ʚʧʣʠʚʘʶʪʴ: 

¶ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʩʪʦʨʠ: 

ï ʝʢʩʧʦʟʠʮʽʡʥʽ ʟʦʥʠ ï ʚʠʩʪʘʚʢʦʚʽ ʛʘʣʝʨʝʾ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʘʫʢʦʚʽ ʜʦʩʷʛʥʝʥʥʷ; 

ï ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ ï hands-on ʝʢʩʧʦʟʠʮʽʾ ʜʣʷ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ; 

ï ʽʩʪʦʨʠʢʦ-ʥʘʫʢʦʚʽ ʝʢʩʧʦʟʠʮʽʾ ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʥʘʫʢʦʚʠʤʠ ʚʽʜʢʨʠʪʪʷʤʠ ʪʘ 

ʽʩʪʦʨʽʻʶ ʥʘʫʢʠ; 
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ï ʚʠʩʪʘʚʢʦʚʽ ʛʘʣʝʨʝʾ ʜʣʷ ʟʤʽʥʥʠʭ ʝʢʩʧʦʟʠʮʽʡ ï ʽʥʥʦʚʘʮʽʡʥʽ ʚʠʩʪʘʚʢʠ ʟ 

ʦʥʦʚʣʝʥʥʷʤ ʝʢʩʧʦʥʘʪʽʚ; 

ï ʣʘʙʦʨʘʪʦʨʥʽ ʧʨʦʩʪʦʨʠ ï ʟʦʥʠ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 3D-ʜʨʫʢʫ, ʮʠʬʨʦʚʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ; 

ï ʨʦʙʦʪʦʪʝʭʥʽʯʥʽ ʤʘʡʩʪʝʨʥʽ ï ʧʨʦʩʪʦʨʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʘ STEM; 

ï ʦʩʚʽʪʥʽ ʣʝʢʪʦʨʽʾ ʪʘ ʘʫʜʠʪʦʨʽʾ ï ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡ, ʜʠʩʢʫʩʽʡ ʪʘ ʥʘʫʢʦʚʠʭ 

ʩʝʤʽʥʘʨʽʚ; 

¶ ʟʦʥʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʩʠʤʫʣʷʮʽʡ ï ʧʨʦʩʪʽʨ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʧʨʦʮʝʩʽʚ: 

ï ʦʥʣʘʡʥ-ʩʪʫʜʽʾ ï ʤʦʞʣʠʚʦʩʪʽ ʪʨʘʥʩʣʷʮʽʡ ʽ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ; 

ï ʜʠʩʢʫʩʽʡʥʽ ʤʘʡʜʘʥʯʠʢʠ ï ʧʨʦʩʪʦʨʠ ʜʣʷ ʜʝʙʘʪʽʚ ʽ ʢʦʣʝʢʪʠʚʥʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʧʠʪʘʥʴ; 

¶ ʛʥʫʯʢʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʧʨʦʩʪʦʨʫ: 

ï ʤʦʜʫʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ï ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʧʨʦʩʪʽʨ ʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʘʪʫ 

ʟʘʭʦʜʽʚ; 

ï ʤʦʙʽʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʩʪʘʥʮʽʾ ï ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ; 

ï ʧʨʦʩʪʦʨʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ï ʟʦʥʠ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ 

ʚʣʘʩʥʠʤʠ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʧʨʦʻʢʪʘʤʠ. 

ɯɯɯ ʨʽʚʝʥʴ ï ʤʽʢʨʦʨʽʚʝʥʴ (ʚʟʘʻʤʦʜʽʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʽʟ ʧʨʦʩʪʦʨʦʤ) ï ʦʧʠʩʫʻ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, ʢʦʤʬʦʨʪ ʚʽʜʚʽʜʫʚʘʯʽʚ 

ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

¶ ʪʝʭʥʦʣʦʛʽʯʥʝ ʥʘʧʦʚʥʝʥʥʷ: 

ï ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ (AR) ʪʘ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʩʠʤʫʣʷʮʽʷʤʠ (VR) ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ 

ʷʚʠʱ; 

ï ʮʠʬʨʦʚʽ ʩʝʥʩʦʨʥʽ ʧʘʥʝʣʽ ï ʽʥʪʝʨʘʢʪʠʚʥʽ ʜʠʩʧʣʝʾ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʥʪʦʤ; 

ï ʘʚʪʦʥʦʤʥʽ ʥʘʚʯʘʣʴʥʽ ʩʪʘʥʮʽʾ ï ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ; 
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ï ʛʦʣʦʛʨʘʬʽʯʥʽ ʜʠʩʧʣʝʾ ï ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʥʘʫʢʦʚʠʭ ʧʨʦʮʝʩʽʚ; 

¶ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʜʦʩʚʽʜʫ: 

ï ʤʫʣʴʪʠʤʦʜʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ ï ʘʜʘʧʪʘʮʽʷ ʢʦʥʪʝʥʪʫ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʧʨʠʡʥʷʪʪʷ 

ʽʥʬʦʨʤʘʮʽʾ; 

ï ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ï ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʨʘʻʢʪʦʨʽʾ ʥʘʚʯʘʥʥʷ; 

ï ʨʦʟʰʠʨʝʥʘ ʧʨʦʛʨʘʤʘ ʚʟʘʻʤʦʜʽʾ ï ʚʘʨʽʘʪʠʚʥʽ ʬʦʨʤʠ ʟʘʣʫʯʝʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ; 

¶ ʛʝʡʤʽʬʽʢʘʮʽʷ ʪʘ ʥʘʚʯʘʣʴʥʽ ʩʮʝʥʘʨʽʾ: 

ï ʥʘʫʢʦʚʽ ʢʚʝʩʪʠ ʪʘ ʤʽʩʽʾ ï ̔ ʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʫ 

ʘʢʪʠʚʥʽʩʪʴ; 

ï ʜʦʩʣʽʜʥʠʮʴʢʽ ʚʠʢʣʠʢʠ ʪʘ ʟʤʘʛʘʥʥʷ ï ʢʦʥʢʫʨʩʠ, ʱʦ ʤʦʪʠʚʫʶʪʴ ʜʦ ʥʘʚʯʘʥʥʷ; 

ï ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ï ʟʘʣʫʯʝʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʛʝʥʝʨʘʮʽʾ ʥʦʚʠʭ 

ʟʥʘʥʴ; 

¶ ʙʝʟʧʝʢʘ ʪʘ ʢʦʤʬʦʨʪ ʚʽʜʚʽʜʫʚʘʯʽʚ: 

ï ʝʨʛʦʥʦʤʽʯʥʠʡ ʜʠʟʘʡʥ ï ʘʜʘʧʪʦʚʘʥʽ ʨʦʙʦʯʽ ʤʽʩʮʷ; 

ï ʟʦʥʠ ʜʣʷ ʙʝʟʧʝʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ï ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʩʪʦʨʠ ʜʣʷ ʭʽʤʽʯʥʠʭ ʪʘ 

ʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʽʚ; 

ï ʘʜʝʢʚʘʪʥʝ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʢʦʤʬʦʨʪʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ï ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚ ʜʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʤʫʟʝʾ. 

ʆʪʞʝ, ʧʨʝʜʩʪʘʚʣʷʻʤʦ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʷʢʘ ʤʘʻ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ: ʥʘ ʤʘʢʨʦʨʽʚʥʽ ï 

ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʘʨʭʽʪʝʢʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʡ ʽʥʪʝʛʨʘʮʽʶ ʤʫʟʝʶ ʫ ʤʽʩʴʢʫ ʪʘ ʧʨʠʨʦʜʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ; ʥʘ ʤʝʟʦʨʽʚʥʽ ï ʚʽʜʦʙʨʘʞʘʻ ʚʥʫʪʨʽʰʥʶ ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʦʩʪʦʨʫ, ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʦʥʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ; ʥʘ ʤʽʢʨʦʨʽʚʥʽ ï ʘʢʮʝʥʪʫʻ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʥʘʧʦʚʥʝʥʥʽ, ʛʝʡʤʽʬʽʢʘʮʽʾ ʪʘ ʢʦʤʬʦʨʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ. ʆʩʦʙʣʠʚʽʩʪʴ ʮʴʦʛʦ ʩʢʣʘʜʥʠʢʘ 

ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʻ ʝʩʪʝʪʠʯʥʦʶ ʯʠ ʘʨʭʽʪʝʢʪʫʨʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʘ ʡ 

ʫ ʪʦʤʫ, ʱʦ ʚʠʩʪʫʧʘʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ 

ʟʘʣʫʯʝʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʾʭ ʤʦʪʠʚʘʮʽʶ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ. 
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ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʘʤʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ 

ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʻ ʟʘʜʘʯʘʤ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘ ʜʦʧʦʚʥʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʝʨʝʜʫʩʽʤ ʩʝʨʝʜʦʚʠʱ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʩʝʨʝʜʦʚʠʱʘʤʠ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʘʪʠ ʫʯʥʽʚ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ, 

ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʰʫʢʫ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ, ʱʦ 

ʥʘʜʘʚʘʪʠʤʝ ʾʤ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʩʚʦʻʶ ʯʝʨʛʦʶ, 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠʤʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ). 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʧʨʠʯʠʥʦʶ ʟʘʣʫʯʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʜʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫʯʥʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʻ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʜʘʚʘʪʠ ʟʥʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʪʠ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚ ʦʩʚʽʪʽ 

ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʻʶ, ʦʩʚʽʪʥʽʤ ʜʠʟʘʡʥʦʤ, 

ʧʽʜʛʦʪʦʚʣʝʥʠʤʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʢʘʜʨʘʤʠ (ʷʢʽ ʙʫʜʫʪʴ ʩʧʨʦʤʦʞʥʽ ʧʝʨʝʜʘʪʠ 

ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʦʚʦʛʦ ʤʝʪʦʜʫ, ʟʘʮʽʢʘʚʠʪʠ ʪʘ ʟʘʣʫʯʠʪʠ ʜʦ ʥʘʫʢʦʚʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ), ʚʽʜʧʦʚʽʜʥʦ ʦʩʥʘʱʝʥʠʤ ʜʣʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʩʝʨʝʜʦʚʠʱʝʤ.  

ʉʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʜʦʩʣʽʜʥʠʮʴʢʫ ʪʘ 

ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʦʬʝʩʽʡʥʠʭ ʚʯʝʥʠʭ, ʬʘʩʠʣʽʪʘʪʦʨʽʚ ʪʘ ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ. ʌʘʩʠʣʽʪʘʪʦʨʘʤʠ ʥʘʟʠʚʘʶʪʴ 

ʪʠʭ, ʭʪʦ ʚ ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽ ʚʽʜʽʛʨʘʻ ʫʥʽʢʘʣʴʥʫ ʨʦʣʴ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʚʠʢʣʘʜʘʯʘʤʠ. ʅʘʚʯʘʥʥʷ ʚ ʤʫʟʝʾ ʯʠ ʤʝʡʢʝʨʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ ʦʟʥʘʯʘʻ ʜʣʷ ʥʠʭ ʜʽʷʪʠ 

ʙʽʣʴʰʝ ʷʢ ʛʽʜ, ʥʽʞ ʽʥʩʪʨʫʢʪʦʨ, ʜʝ ʚʦʥʠ ʻ ʯʘʩʪʠʥʦʶ ʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʥʦʨʤʦʶ, ʜʝ ʥʝʚʜʘʯʽ ʻ ʣʠʰʝ ʱʝ ʦʜʥʽʻʶ ʩʭʦʜʠʥʢʦʶ ʜʦ ʟʥʘʥʴ, ʘ ʩʪʠʣʴ ʬʘʩʠʣʽʪʘʮʽʾ ʧʦʣʷʛʘʻ 

ʥʝ ʚ ʧʨʷʤʠʭ ʽʥʩʪʨʫʢʮʽʷʭ, ʘ ʚ ʥʘʜʘʥʥʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʧʽʜʪʨʠʤʢʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʥʘ ʫʤʦʚʘʭ 

ʚʽʜʚʽʜʫʚʘʯʽʚ [83]. 

ʊʝʨʤʽʥ çʽʥʪʝʨʧʨʝʪʘʪʦʨè (ʣʘʪ. interpretatio ï ʨʦʟôʷʩʥʝʥʥʷ, ʪʣʫʤʘʯʝʥʥʷ; ʧʝʨʝʢʣʘʜ) 

ʟʘʧʦʟʠʯʝʥʦ ʟʽ ʩʬʝʨʠ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ. ɸʢʘʜʝʤʽʯʥʠʡ ʪʣʫʤʘʯʥʠʡ ʩʣʦʚʥʠʢ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ 

ʧʨʝʜʩʪʘʚʣʷʻ ʮʶ ʜʝʬʽʥʽʮʽʶ ʷʢ ʜʽʷʯʘ, ʷʢʠʡ ʱʦʩʴ ʽʥʪʝʨʧʨʝʪʫʻ, ʧʦʷʩʥʶʻ, ʪʣʫʤʘʯʠʪʴ 

(ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʜʨʘʤʘʪʫʨʛʽʾ, ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʟʘʢʦʥʫ) [84]. ʆʩʦʙʣʠʚʦʩʪʽ ʤʝʪʦʜʽʚ ʨʦʙʦʪʠ 

ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʧʦʣʷʛʘʶʪʴ 
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ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʧʦʷʩʥʶʶʪʴ ʨʦʙʦʪʫ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʝʢʩʧʦʥʘʪʽʚ, ʫʨʘʭʦʚʫʶʯʠ ʛʦʪʦʚʥʽʩʪʴ 

ʜʠʪʠʥʠ ʜʦ ʚʟʘʻʤʦʜʽʾ, ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʢʦʚʫ ʢʘʪʝʛʦʨʽʶ ʚʽʜʚʽʜʫʚʘʯʽʚ ʪʘ ʨʽʚʝʥʴ 

ʾʭ ʟʥʘʥʴ, ʤʠʪʪʻʚʦ ʨʝʘʛʫʶʪʴ ʥʘ ʟʘʧʠʪʘʥʥʷ ʜʽʪʝʡ, ʚ ʮʽʢʘʚʽʡ ʬʦʨʤʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʫʢʦʚʽ 

ʟʥʘʥʥʷ, ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʠ ʡ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʫʟʘʛʘʣʴʥʶʶʯʠ ʡ ʢʦʤʝʥʪʫʶʯʠ ʨʘʟʦʤ ʟ 

ʜʽʪʴʤʠ ʪʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ (ʨʠʩ. 1.6) [85, 86]. 

 

 

  

 

ʈʠʩʫʥʦʢ 1.6. ʇʨʘʮʶʶʪʴ ʽʥʪʝʨʧʨʝʪʘʪʦʨʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʄɸʅ  

 

ʂʣʶʯʦʚʘ ʦʩʦʙʣʠʚʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʣʷʛʘʻ ʫ ʡʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʽ ʥʘ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʟʘʻʤʦʜʽʾ 

ʫʯʥʽʚ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʢʩʧʦʥʘʪʘʤʠ ʪʘ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘʤʠ. ʅʘʜʘʶʯʠ ʚʽʜʚʽʜʫʚʘʯʘʤ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ɯʄʅ 

ʩʪʠʤʫʣʶʻ ʢʦʛʥʽʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʥʘʫʢʦʚʠʤ ʧʦʰʫʢʦʤ, ʪʘʢʽ ʷʢ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ï ʩʢʣʘʜʥʠʢʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʡʥʠʭ ʩʝʨʝʜʦʚʠʱ ʤʦʞʥʘ 

ʧʦʤʽʪʠʪʠ, ʱʦ ʟʘʟʚʠʯʘʡ ʚʦʥʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʬʦʨʤʘʤʠ ʦʩʚʽʪʥʽʭ 

ʟʘʢʣʘʜʽʚ ʪʘ ʮʝʥʪʨʽʚ. ʈʦʟʧʦʚʩʶʜʞʝʥʦʶ ʧʨʘʢʪʠʢʦʶ ʻ ʚʟʘʻʤʦʜʽʷ ʡ ʩʧʽʚʧʨʘʮʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʟ ʧʣʘʥʝʪʘʨʽʷʤʠ, ʢʽʥʦʪʝʘʪʨʘʤʠ, ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʪʘ STEAM-
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ʮʝʥʪʨʘʤʠ, ʷʢʽ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʽ ʡ ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʯʘʩʪʠʥʘ ʟʘʛʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʆʜʠʥ ʟ̔ ʩʮʝʥʘʨʽʾʚ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʫʯʥʽ ʤʦʞʫʪʴ ʟʘʮʽʢʘʚʠʪʠʩʷ ʧʝʚʥʦʶ 

ʥʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʥʘʙʫʪʠ ʙʘʟʦʚʠʭ ʥʘʚʠʯʦʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʟ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ, ʱʦ 

ʘʧʝʣʶʶʪʴ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʜʠʪʠʥʠ. ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʫʯʝʥʴ ʤʦʞʝ 

ʚʠʟʥʘʯʠʪʠʩʷ ʪʘ ʥʘʜʘʪʠ ʧʝʨʝʚʘʛʫ ʧʝʚʥʠʤ ʥʘʫʢʦʚʠʤ ʥʘʧʨʷʤʘʤ, ʱʦ, ʩʚʦʻʶ ʯʝʨʛʦʶ, 

ʙʫʜʫʪʴ ʨʦʟʚʠʥʝʥʽ ʫ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʮʝʥʪʨʘʭ ʯʠ STEAM-ʣʘʙʦʨʘʪʦʨʽʷʭ. 

ʊʘʢʘ ʚʟʘʻʤʦʜʽʷ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ, ʱʦ ʥʘʜʘʻ ʦʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʘ ʡ ʟʘʣʫʯʠʪʠ ʰʠʨʰʝ ʢʦʣʦ ʫʯʥʽʚ ʜʦ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʾʭ ʧʨʘʛʥʝʥʥʽ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʦʾ ʥʘʫʢʦʚʽ ʘʤʙʽʮʽʾ ʚ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʫʟʝʷʤʠ ʥʘʫʢʠ ʪʘ ʟʘʟʥʘʯʝʥʠʤʠ ʚʠʱʝ ʥʝʬʦʨʤʘʣʴʥʠʤʠ ʦʩʚʽʪʥʽʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ 

ʧʨʦʚʽʜʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʤʫʟʝʾʚ ʩʚʽʪʫ. ʅʝ ʤʝʥʰ ʮʽʢʘʚʠʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʨʦʮʝʩ çʪʨʘʥʩʬʝʨʫè ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ 

ʥʝ ʪʽʣʴʢʠ ʧʦʚʥʦʮʽʥʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʚʜʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ, ʘ ʡ ʚʥʦʩʷʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʘʢʪʠʢʠ, ʱʦ ʨʦʟʰʠʨʶʶʪʴ ʧʨʦʮʝʩ ʥʘʙʫʪʪʷ 

ʥʘʫʢʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ.  

ʌʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʢʦʤʧʣʝʢʩʥʦʶ 

ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʝʥʘ ʯʝʨʝʟ ʽʥʪʝʛʨʘʮʽʶ ʩʝʨʝʜʦʚʠʱ 

ʬʦʨʤʘʣʴʥʦʾ ʪʘ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ. ɯʥʥʦʚʘʮʽʡʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ɯʄʅ ʟʘʚʜʷʢʠ 

ʩʧʝʮʠʬʽʮʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʥʦʚʽʪʥʽʤ ʤʝʪʦʜʠʢʘʤ ʪʘ ʫʥʽʢʘʣʴʥʦʤʫ ʧʦʻʜʥʘʥʥʶ 

ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʩʦʣʽʜʫʚʘʪʠ ʟʫʩʠʣʣʷ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ. 
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1.3.  ʂʦʥʮʝʧʮʽʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʪʘ ʾʭ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ  

 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ, ʟʘʚʜʷʢʠ ʟʘʧʠʪʘʤ ʩʫʩʧʽʣʴʩʪʚʘ, ʙʽʟʥʝʩʫ, ʥʘʫʢʠ, 

ʪʝʭʥʦʣʦʛʽʡ, ʦʩʚʽʪʠ, ʟʜʦʙʫʣʠ ʚʠʟʥʘʥʥʷ ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʤʫʟʝʡʥʦʤʫ ʧʨʦʩʪʦʨʽ ʷʢ 

ʽʥʥʦʚʘʮʽʡʥʝ ʫʪʚʦʨʝʥʥʷ ʥʘ ʚʠʤʦʛʫ ʯʘʩʫ. ʊʘʢʽ ʟʘʢʣʘʜʠ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʩʴʦʛʦʜʥʽ ʥʘ ʚʘʞʣʠʚʽ ʦʩʝʨʝʜʢʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʾʭ ʚʽʜʚʽʜʫʚʘʯʽʚ ï ʟʜʦʙʫʚʘʯʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʧʽʜʣʽʪʢʽʚ, 

ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʡ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʩʘʤʝ ʟʘʚʜʷʢʠ ʦʩʚʽʪʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʫ (ʘʥʘʣʦʛʽʚ ʷʢʦʛʦ ʥʝʤʘʻ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ), ʜʝ ʜʽʪʠ 

ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʠ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʽ ʟ ʨʝʘʣʴʥʠʤ ʥʘʫʢʦʚʠʤ ʧʨʠʣʘʜʜʷʤ 

ʪʘ ʝʢʩʧʦʥʘʪʘʤʠ. 

ʊʝʨʤʽʥʦʣʦʛʽʯʥʦ ʧʦʥʷʪʪʷ çʢʦʥʮʝʧʮʽʷè ʡ ʜʦ ʩʴʦʛʦʜʥʽ ʤʘʻ ʥʝʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʡ 

ʛʥʦʩʝʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ. ɿʘʟʚʠʯʘʡ ʢʦʥʮʝʧʪʫʘʣʴʥʝ ʙʘʯʝʥʥʷ ʬʦʨʤʫʻ ʪʘ ʚʠʟʥʘʯʘʻ 

ʧʝʨʩʧʝʢʪʠʚʥʫ ʧʦʣʽʪʠʢʫ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʾ ʤʫʟʝʡʥʦʾ ʽʥʩʪʠʪʫʮʽʾ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʘ ʰʚʠʜʢʦʧʣʠʥʥʠʭ ʟʤʽʥ ʚ ʩʦʮʽʫʤʽ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʨʦʛʥʦʟʦʚʘʥʦʩʪʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʠʟʴʢʦʛʦ ʧʦʧʠʪʫ ʥʘ ʤʫʟʝʡʥʠʡ ʧʨʦʩʪʽʨ.  

ɿʘ ʌ. ɺʘʡʜʘʭʝʨʦʤ, çʢʦʥʮʝʧʮʽʷè ï ʮʝ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʻʢʪ ʯʠ ʟʘʜʫʤ [87]. ʂʦʥʮʝʧʮʽʷ 

ʥʝ ʣʠʰʝ ʤʽʩʪʠʪʴ ʥʘʫʢʦʚʽ ʧʦʛʣʷʜʠ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ, ʘ ʡ ʚʠʟʥʘʯʘʻ ʰʣʷʭʠ ʪʘ 

ʝʪʘʧʠ ʾʭ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʥʘʫʢʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, 

ʢʦʦʨʜʠʥʫʻ ʚʩʽ ʘʩʧʝʢʪʠ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʗʢ ʢʦʥʮʝʧʮʽʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʾʭ ʩʪʨʘʪʝʛʽʯʥʠʡ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʧʣʘʥ 

ʨʦʟʚʠʪʢʫ, ʩʪʨʘʪʝʛʽʯʥʫ ʧʦʣʽʪʠʢʫ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʧʨʝʜʩʪʘʚʣʷʻʤʦ ʘʚʪʦʨʩʴʢʽ 

ʜʫʤʢʠ ʱʦʜʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʚʽʜʥʠʭ ʽʜʝʡ, ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʛʣʷʜʽʚ, ʱʦ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʦʙʣʠʚʠʡ ʩʧʦʩʽʙ ʨʦʟʫʤʽʥʥʷ ʘʚʪʦʨʦʤ ʪʘʢʦʛʦ ʬʝʥʦʤʝʥʫ, ʷʢ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʡʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 
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ɼʦʩʣʽʜʥʠʮʷ ʆ. ɹʦʥʜʘʨʝʮʴ ʟʘʟʥʘʯʘʻ, ʱʦ ʩʧʨʠʡʥʷʪʪʷ ʤʫʟʝʶ ʷʢ ʧʨʦʩʪʦʨʫ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʧʫʙʣʽʢʦʶ ʪʘ ʢʦʣʝʢʮʽʷʤʠ ʧʦʩʪʽʡʥʦ ʧʝʨʝʦʩʤʠʩʣʶʻʪʴʩʷ, ʱʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʽ ʥʘ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʬʦʨʤʘʭ / ʤʝʪʦʜʘʭ ʢʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ [88]. 

ʌ. ɺʘʡʜʘʭʝʨ, ʜʦʩʣʽʜʞʫʶʯʠ ʤʫʟʝʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʟʘʟʥʘʯʘʚ, ʱʦ ʤʫʟʝʡ ʥʘʩʘʤʧʝʨʝʜ ʻ 

ʥʝ ʤʽʩʮʝʤ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ, ʘ ʻ ʤʽʩʮʝʤ ʨʦʟʫʤʽʥʥʷ, ʱʦ ʚʠʢʦʥʫʻ ʡ ʦʩʚʽʪʥʶ ʬʫʥʢʮʽʶ, 

ʦʟʥʘʢʦʶ ʷʢʦʾ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʟʜʽʡʩʥʶʻ ʦʩʚʽʪʫ ʥʝ ʧʨʽʦʨʠʪʝʪʥʦ (ʪʨʘʥʟʠʪʠʚʥʦ), ʘ ʪʽʣʴʢʠ 

ʫʤʦʞʣʠʚʣʶʻ ʾʾ (ʽʥʪʨʘʥʟʠʪʠʚʥʦ)è [87]. 

ɿʘ ʣʦʛʽʢʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʘʞʣʠʚʠʤ ʻ ʘʥʘʣʽʟ ʟʤʽʥʠ ʤʦʜʝʣʝʡ ʤʫʟʝʦʣʦʛʽʾ ʟʘ 

ʽʩʪʦʨʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʷʢʽ ʙʫʣʠ ʢʘʪʘʣʽʟʘʪʦʨʘʤʠ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ 

ʧʨʦʩʪʦʨʽʚ ʜʣʷ ʜʽʪʝʡ. ʅʘ ʟʤʽʥʫ ʧʨʦʩʚʽʪʥʠʮʴʢʽʡ ʤʦʜʝʣʽ (1870ï1890-ʪʽ ʨʨ. ï ʩʝʨʝʜʠʥʘ 

1920-ʭ ʨʨ.), ʽʜʝʦʣʦʛʽʯʥʽʡ (ʧʦʣʽʪʠʟʦʚʘʥʽʡ) ʤʦʜʝʣʽ (1920ï1950-ʪʽ ʨʨ.), ʽʥʬʦʨʤʘʪʠʚʥʽʡ 

ʤʦʜʝʣʽ (1960-ʪʽ ï ʩʝʨʝʜʠʥʘ 1980-ʭ ʨʨ.) ʧʨʠʡʰʣʘ ʤʦʜʝʣʴ ʧʘʨʪʠʩʠʧʘʮʽʾ (ʤʦʜʝʣʴ 

çʫʯʘʩʪʽè) (ʟ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ.), ʷʢʘ ʚʠʟʥʘʯʠʣʘ ʤʫʟʝʡ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ çʢʫʣʴʪʫʨʠ 

ʫʯʘʩʪʽè, ʩʧʨʷʤʦʚʘʥʦʾ ʥʝ ʥʘ ʽʜʝʦʣʦʛʽʶ ʩʧʦʞʠʚʘʮʪʚʘ, ʘ ʧʨʦʜʫʢʫʚʘʥʥʷ ʥʦʚʦʛʦ ʷʢʽʩʥʦʛʦ 

ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʜʫʢʪʫ [89]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʽ ʢʦʤʧʘʨʘʪʠʚʥʦʛʦ ʢʦʥʪʝʢʩʪʽʚ 

ʚʠʥʠʢʥʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʤʦʞʝʤʦ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʢʦʥʮʝʧʪʫʘʣʴʥʽ 

ʧʝʨʝʜʫʤʦʚʠ, ʧʨʠʪʘʤʘʥʥʽ ʮʴʦʤʫ ʧʨʦʮʝʩʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʧʽʚʪʦʨʘ ʩʪʦʣʽʪʪʷ: 

- ʛʣʦʙʘʣʴʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʫʣʷʨʠʟʫʚʘʪʠ ʥʘʫʢʫ, ʪʝʭʥʦʣʦʛʽʾ, ʤʠʩʪʝʮʪʚʦ ʚ ʝʧʦʭʫ 

ʪʝʭʥʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʾʭ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʩʝʨʝʜ ʤʦʣʦʜʽ; 

- ʩʧʨʠʷʥʥʷ ʦʙʨʘʥʥʶ ʤʦʣʦʜʜʶ ʧʨʦʬʝʩʽʡ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʝʡ; 

- ʟʤʽʥʘ ʟʘʛʘʣʴʥʠʭ ʬʽʣʦʩʦʬʩʴʢʠʭ ʧʦʛʣʷʜʽʚ ʥʘ ʟʚʠʯʘʡʥʠʡ ʤʫʟʝʡ;  

- ʟʤʽʥʘ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʡʦʛʦ ʮʠʬʨʦʚʽʟʘʮʽʷ ʽ ʪʝʭʥʦʣʦʛʽʟʘʮʽʷ;  

- ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʧʽʜʭʦʜʽʚ ʡ ʥʘʫʮʽ ʡ ʦʩʚʽʪʽ; 

- ʟʤʽʥʘ ʚʟʘʻʤʦʜʽʾ ʩʫʙôʻʢʪʽʚ ʫ ʤʫʟʝʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ; 
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- ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʜʫʢʪʽʚ ʫ ʤʫʟʝʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ (ʨʠʩ. 1.7). 

 

ʈʠʩʫʥʦʢ 1.7. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʚʠʢʣʠʢʠ ʚʠʥʠʢʥʝʥʥʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ 
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ʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ɯʄʅ (ʧʨʦʩʪʦʨʦʚʠʡ ʘʩʧʝʢʪ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʝʨʝʜʦʚʠʱʝʤ 

ʟʚʠʯʘʡʥʠʭ ʤʫʟʝʾʚ ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʠʣʦʩʴ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ 

ʤʫʟʝʡʥʦʤʫ ʧʨʦʩʪʦʨʽ ʫ ʥʘʩʪʫʧʥʦʤʫ, ʟʦʢʨʝʤʘ: 

- ʥʝʟʚʠʯʘʡʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ, ʽʥʢʣʶʟʠʚʥʦʤʫ ʜʠʟʘʡʥʽ, ʜʠʚʦʚʠʞʥʦʤʫ, ʬʘʥʪʘʩʪʠʯʥʦʤʫ 

ʽʥʪʝʨôʻʨʽ, ʱʦ ʨʫʡʥʫʻ ʦʙʤʝʞʝʥʥʷ ʡ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʚʠʯʘʡʥʠʡ ʤʫʟʝʡ ʪʘ ʧʨʦʙʫʜʞʫʻ 

ʬʘʥʪʘʟʽʶ ʪʘ ʩʤʽʣʠʚʽʩʪʴ; 

- ʧʦʷʚʽ ʷʩʢʨʘʚʠʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʢʩʧʦʥʘʪʽʚ, ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚʞʝ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʚʠʨʦʙʥʠʢʘʤʠ ʪʘʢʠʭ ʝʢʩʧʦʟʠʮʽʡ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʢʨʘʱʠʭ ʥʘʫʢʦʚʠʭ 

ʨʦʟʨʦʙʦʢ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʘʢʦʥʽʚ;  

- ʰʠʨʦʢʽʡ ʯʠ, ʥʘʚʧʘʢʠ, ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʥʘʫʢʦʚʽʡ ʪʝʤʘʪʠʮʽ ʤʫʟʝʶ; 

- ʜʦʩʪʫʧʥʦʩʪʽ ʝʢʩʧʦʥʘʪʽʚ, ʟ ʷʢʠʤʠ ʤʦʞʥʘ ʚʟʘʻʤʦʜʽʷʪʠ, ʪʦʨʢʘʪʠʩʴ, ʛʨʘʪʠʩʴ ʷʢ 

ʦʩʦʙʠʩʪʦ, ʪʘʢ ʽ ʛʨʫʧʦʶ, ʢʦʤʘʥʜʦʶ, ʟ ʙʘʪʴʢʘʤʠ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʽʜʚʽʜʫʚʘʯʽʚ; 

- ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʢʩʧʦʥʘʪʽʚ;  

- ʨʦʟʨʦʙʣʝʥʥʽ ʦʩʚʽʪʥʴʦʛʦ ʥʘʫʢʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʥʘʫʢʦʚʠʭ ʧʨʦʛʨʘʤ, ʨʦʟʚʘʞʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʰʦʫ, ʷʢʽ ʜʦʚʦʜʷʪʴ, ʱʦ ʥʘʫʢʘ ï ʮʝ 

ʮʽʢʘʚʦ, ʚʝʩʝʣʦ, ʧʨʝʩʪʠʞʥʦ; 

- ʧʽʜʛʦʪʦʚʮʽ ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʝʢʩʢʫʨʩʦʚʦʜʽʚ ï ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ ï çʧʦʷʩʥʶʚʘʯʽʚè, 

ʟʜʘʪʥʠʭ ʜʦʥʦʩʠʪʠ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʟʥʘʯʝʥʴ ʽ ʪʝʨʤʽʥʽʚ, 

ʟʨʦʟʫʤʽʣʠʭ ʚʽʜʚʽʜʫʚʘʯʘʤ ʨʽʟʥʦʛʦ ʚʽʢʫ ʡ ʨʽʚʥʷ ʟʥʘʥʴ; 

- ʙʝʟʧʝʯʥʦʩʪʽ ʡ ʢʦʤʬʦʨʪʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ; 

- ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʫʟʝʶ ʪʘ ʽʥʥʦʚʘʮʽʡ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ 

(ʨʠʩ. 1.8). 
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ʄʽʩʽʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ: 

- ʧʨʦʙʫʜʠʪʠ ʜʦʧʠʪʣʠʚʽʩʪʴ ʽ ʩʤʽʣʠʚʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ; 

- ʧʽʜʚʠʱʠʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; 

- ʦʟʥʘʡʦʤʠʪʠ ʟ ʥʦʚʠʥʢʘʤʠ ʪʝʭʥʽʢʠ ʡ ʪʝʭʥʦʣʦʛʽʡ; 

- ʥʘʚʯʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ, ʘ ʚʽʜʪʘʢ ï ʜʦʩʣʽʜʞʫʚʘʪʠ ʬʝʥʦʤʝʥʠ; 

- ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʩʧʽʚʧʨʘʮʽ ʟ ʥʘʫʢʦʚʮʷʤʠ ʯʝʨʝʟ ʣʝʢʮʽʾ, ʤʘʡʩʪʝʨ-

ʢʣʘʩʠ, ʣʘʙʦʨʘʪʦʨʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ; 

- ʨʦʟʰʠʨʠʪʠ ʡ ʧʦʛʣʠʙʠʪʠ ʰʢʽʣʴʥʽ ʟʥʘʥʥʷ; 

- ʩʬʦʨʤʫʚʘʪʠ ʨʦʟʫʤʽʥʥʷ ʝʪʘʧʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʰʫʢʫ; 

- ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʛʨʫʧʦʚʫ, ʧʘʨʪʥʝʨʩʴʢʫ ʚʟʘʻʤʦʜʽʶ ʨʽʟʥʦʚʽʢʦʚʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ; 

- ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʾ ʜʦʧʠʪʣʠʚʦʩʪʽ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʪʝ, ʱʦ ʥʘʫʢʘ ʻ ʮʽʢʘʚʦʶ ʽ 

ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ; 

- ʤʦʪʠʚʫʚʘʪʠ ʜʦ ʦʙʨʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʟʘʜʦʚʦʣʴʥʷʪʠ ʢʫʣʴʪʫʨʥʽ ʧʦʪʨʝʙʠ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʯʝʨʝʟ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʽ 

ʨʦʟʚʘʞʘʣʴʥʠʭ ʧʦʩʣʫʛ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʘʡʪʽʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʡʥʠʭ ʧʨʦʩʪʦʨʽʚ ʪʘ ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ 

ʾʭ ʚʽʜʚʽʜʫʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʶ ʜʽʷʣʴʥʽʩʪʴ ɯʄʅ ʪʘʢʽ ʟʘʩʘʜʥʠʯʽ ʧʨʠʥʮʠʧʠ, ʷʢ ʧʨʠʥʮʠʧʠ ʩʠʩʪʝʤʥʦʩʪʽ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ, ʦʙôʻʢʪʠʚʥʦʩʪʽ, ʥʘʫʢʦʚʦʩʪʽ, 

ʧʘʨʪʠʩʠʧʘʮʽʾ, ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʚʽʜʢʨʠʪʦʩʪʽ, ʟʥʘʯʫʱʦʩʪʽ, ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ, ʽʩʪʦʨʠʟʤʫ, ʦʙôʻʢʪʠʚʥʦʩʪʽ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʽ, ʥʘʦʯʥʦʩʪʽ [79, 90, 91, 92, 93, 94, 95, 96]. 

ʈʦʟʛʣʷʥʝʤʦ ʢʣʶʯʦʚʽ, ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ɯʄʅ ʪʘ ʬʦʨʤʠ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʾʭ ʟʘʙʝʟʧʝʯʫʶʪʴ. 

1. ʇʨʠʥʮʠʧ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ɯʄʅ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʽ 

ʤʘʢʩʠʤʘʣʴʥʫ ʧʨʘʢʪʠʯʥʫ ʢʦʨʠʩʪʴ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʫ ʧʨʦʮʝʩʽ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ 

ʝʢʩʧʦʟʠʮʽʷʤʠ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʤʫʟʝʶ. ɺʽʥ 
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ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʪʝ, ʱʦʙ ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʤʫʟʝʶ ʚʠʢʦʥʫʚʘʚ ʩʚʦʶ ʨʦʣʴ, ʦʧʪʠʤʘʣʴʥʦ 

ʩʧʨʠʷʶʯʠ ʥʘʚʯʘʣʴʥʦʤʫ, ʨʦʟʚʘʞʘʣʴʥʦʤʫ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʤʫ ʜʦʩʚʽʜʫ. ʈʝʘʣʽʟʫʻʪʴʩʷ ʮʝʡ 

ʧʨʠʥʮʠʧ ʟʘʚʜʷʢʠ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʝʢʩʧʦʟʠʮʽʡ, ʟʨʫʯʥʦʩʪʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʨʦʩʪʦʨʦʚʽʡ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʜʦʩʪʫʧʥʦʩʪʽ, ʽʥʪʫʾʪʠʚʥʦʤʫ ʜʠʟʘʡʥʫ, ʟʨʦʟʫʤʽʣʠʤ ʽʥʩʪʨʫʢʮʽʷʤ, ʩʫʧʨʦʚʽʜʥʠʤ 

ʤʘʪʝʨʽʘʣʘʤ (ʘʫʜʽʦʛʽʜʠ, ʚʽʜʝʦ, ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʜʦʜʘʪʢʠ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘʙʣʠʯʢʠ), 

ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʧʽʜʪʨʠʤʮʽ, 

ʧʦʻʜʥʘʥʥʶ ʥʘʫʢʠ ʟ ʨʝʘʣʴʥʠʤ ʞʠʪʪʷʤ ʯʝʨʝʟ ʜʝʤʦʥʩʪʨʘʮʽʶ ʧʨʠʢʣʘʜʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ. 

2. ʇʨʠʥʮʠʧ ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ ɯʄʅ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʜʘʥʥʷ ʡ 

ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʣʝʛʢʽʩʪʴ ʦʨʽʻʥʪʘʮʽʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ 

ʝʢʩʧʦʟʠʮʽʻʶ. ʎʝ ʨʦʙʠʪʴ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ʟʘʭʦʧʣʠʚʠʤ, ʥʘʚʯʘʣʴʥʠʤ ʽ ʜʦʩʪʫʧʥʠʤ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʣʶʜʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʨʦʜʫʤʘʥʦʤʫ ʧʦʜʘʥʥʶ ʽʥʬʦʨʤʘʮʽʾ, 

ʨʦʟʪʘʰʫʚʘʥʥʶ ʝʢʩʧʦʥʘʪʽʚ ʽ ʧʨʦʩʪʦʨʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʜʚʽʜʫʚʘʯʽ ʣʝʛʢʦ 

ʦʨʽʻʥʪʫʚʘʣʠʩʷ ʪʘ ʧʦʩʣʽʜʦʚʥʦ ʟʘʩʚʦʶʚʘʣʠ ʟʥʘʥʥʷ, ʽ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʪʝʤʘʪʠʯʥʦʤʫ 

ʨʦʟʧʦʜʽʣʫ, ʦʨʛʘʥʽʟʘʮʽʾ ʟʚôʷʟʢʫ ʤʽʞ ʝʢʩʧʦʥʘʪʘʤʠ, ʟʨʫʯʥʦʩʪʽ ʥʘʚʽʛʘʮʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, 

ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʡ ʦʪʨʠʤʫʚʘʪʠ ʟʥʘʥʥʷ ʯʝʨʝʟ ʧʨʘʢʪʠʢʫ, ʽʥʪʝʛʨʘʮʽʾ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʪʦʱʦ. 

3. ʇʨʠʥʮʠʧ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʫʢʦʚʦʩʪʽ ɯʄʅ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʝʨʝʚʽʨʝʥʠʭ 

ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ, ʘʢʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ (American Museum of Natural History (ʅʴʶ-

ʁʦʨʢ) ï ʝʢʩʧʦʥʘʪʠ ʩʪʚʦʨʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʪʘʥʥʽʭ ʨʦʟʚʽʜʦʢ ʫ ʛʘʣʫʟʽ ʧʘʣʝʦʥʪʦʣʦʛʽʾ, 

ʢʦʩʤʦʣʦʛʽʾ ʪʘ ʢʣʽʤʘʪʦʣʦʛʽʾ ʡ ʧʝʨʝʜʙʘʯʝʥʦʶ ʤʦʞʣʠʚʽʩʪʶ ʢʨʠʪʠʯʥʦ ʦʩʤʠʩʣʶʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ), ʪʝʭʥʦʣʦʛʽʷʭ (Museum of the Future (ɼʫʙʘʡ) ï ʧʨʠʩʚʷʯʝʥʠʡ ʽʥʥʦʚʘʮʽʷʤ ʪʘ 

ʥʦʚʽʪʥʽʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʱʦ ʬʦʨʤʫʚʘʪʠʤʫʪʴ ʤʘʡʙʫʪʥʻ ʣʶʜʩʪʚʘ), ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʩʫʯʘʩʥʽ ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʧʨʦʟʦʨʦʛʦ ʡ ʜʦʩʪʫʧʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʷʢʠʡ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʻʪʴʩʷ ʫ ʤʫʟʝʷʭ ʪʘ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʜʦʚʽʨʠ ʜʦ 

ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʢʨʠʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʶ ʽ ʜʘʻ ʟʤʦʛʫ ʩʫʩʧʽʣʴʩʪʚʫ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʩʚʽʪ 

ʯʝʨʝʟ ʧʨʘʚʜʠʚʫ, ʧʝʨʝʚʽʨʝʥʫ ʥʘʫʢʦʚʦ ʜʦʚʝʜʝʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɯʄʅ ʫʥʠʢʘʶʪʴ ʧʦʰʠʨʝʥʥʷ 

ʧʩʝʚʜʦʥʘʫʢʦʚʠʭ ʽʜʝʡ ʘʙʦ ʩʫʙôʻʢʪʠʚʥʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡ. ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
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ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʥʘʫʢʦʚʠʭ ʪʝʦʨʽʡ ʘʙʦ ʷʚʠʱ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʛʽʧʦʪʝʟʠ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʫ Smithsonian National Air and Space Museum ï 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʘʝʨʦʥʘʚʪʠʢʠ, ʚʢʣʶʯʘʶʯʠ ʩʫʧʝʨʝʯʣʠʚʽ ʤʦʤʝʥʪʠ 

ʽʩʪʦʨʽʾ, ʪʘʢʽ ʷʢ ʢʦʩʤʽʯʥʘ ʛʦʥʠʪʚʘ ʤʽʞ ʉʐɸ ʪʘ ʉʈʉʈ ʪʦʱʦ. 

4. ʇʨʠʥʮʠʧ ʧʘʨʪʠʩʠʧʘʮʽʾ ʚ ɯʄʅ ʧʦʣʷʛʘʻ ʚ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʽ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ 

ʘʢʪʠʚʥʦʛʦ, ʜʽʻʚʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʫʢʦʚʦʛʦ ʧʨʦʮʝʩʫ (ʫ ʤʫʟʝʾ Exploratorium (ʉʘʥ-

ʌʨʘʥʮʠʩʢʦ) ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʚʣʘʩʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʬʽʟʠʢʠ, ʭʽʤʽʾ ʪʘ 

ʙʽʦʣʦʛʽʾ, ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʦʜʝʣʷʤʠ ʪʘ ʧʨʠʩʪʨʦʷʤʠ); ʧʦʩʠʣʝʥʥʽ ʩʧʽʚʧʨʘʮʽ 

ʤʽʞ ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʪʘ ʥʘʫʢʦʚʮʷʤʠ ʤʫʟʝʾʚ ï ʦʨʛʘʥʽʟʘʪʦʨʘʤʠ ʟʘʭʦʜʽʚ ʟ ʞʠʚʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ, ʜʝ ʥʘʫʢʦʚʮʽ ʪʘ ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʩʧʽʣʴʥʦ ʦʙʛʦʚʦʨʶʚʘʪʠ ʘʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʥʘʫʢʠ, ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʠʭ ʧʨʦʻʢʪʘʭ (ʷʢ, 

ʥʘʧʨʠʢʣʘʜ, ʫ Cit® des Sciences et de lôIndustrie (ʇʘʨʠʞ), ʜʝ ʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʧʽʚʧʨʘʮʽ 

ʟ ʚʯʝʥʠʤʠ ʯʝʨʝʟ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʛʨʘʤʘʭ ʘʙʦ ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʨʘʟʦʤ ʟ ʝʢʩʧʝʨʪʘʤʠ). ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʚʟʘʻʤʦʜʽʾ ʟʘʩʦʙʘʤʠ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ, ʷʢʘ 

ʩʪʠʤʫʣʶʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʢʦʣʝʢʪʠʚʥʠʭ ʟʥʘʥʴ (ʫ Tech Interactive (ʉʘʥ-ʍʦʩʝ) ʻ 

ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ, ʜʝ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʜʽʣʠʪʠʩʷ ʩʚʦʾʤʠ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʽʜʝʷʤʠ ʪʘ 

ʧʨʦʻʢʪʘʤʠ, ʱʦ ʟôʷʚʣʷʶʪʴʩʷ ʚ ʤʫʟʝʾ). ʊʘʢʽ ʤʫʟʝʾ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʜʝʤʦʢʨʘʪʠʯʥʽ 

ʪʝʥʜʝʥʮʽʾ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʽʥʽʮʽʘʪʠʚʠ, ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʧʦʜʽʾ, ʣʝʢʮʽʾ, ʤʘʡʩʪʝʨ-ʢʣʘʩʠ ʘʙʦ 

ʚʠʩʪʘʚʢʠ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʛʨʦʤʘʜʩʴʢʽʩʪʴ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʫ ʥʘʫʢʦʚʠʭ ʦʙʛʦʚʦʨʝʥʥʷʭ 

ʘʙʦ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʽʥʽʮʽʘʪʠʚ, ʩʪʚʦʨʶʶʯʠ ʚʽʜʯʫʪʪʷ ʩʧʽʣʴʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ 

ʥʘʫʢʦʚʠʡ ʧʨʦʛʨʝʩ (Museum of the Future (ɼʫʙʘʡ) ʧʨʦʚʦʜʠʪʴ ʚʽʜʢʨʠʪʽ ʣʝʢʮʽʾ, ʤʘʡʩʪʝʨ-

ʢʣʘʩʠ ʡ ʜʝʙʘʪʠ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʘʢʪʠʚʥʦ ʜʦʣʫʯʘʪʠʩʷ ʜʦ ʦʙʛʦʚʦʨʝʥʥʷ ʥʦʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʡʙʫʪʥʽʭ ʥʘʫʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ). ɸ ʩʫʯʘʩʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

(VR, AR, ʩʝʥʩʦʨʥʽ ʧʘʥʝʣʽ) ʤʫʟʝʾʚ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʚʽʜʫʚʘʯʘʤ ʩʪʘʪʠ ʥʝ ʣʠʰʝ 

ʩʧʦʩʪʝʨʽʛʘʯʘʤʠ, ʘ ʡ ʪʚʦʨʮʷʤʠ ʥʘʫʢʦʚʦʛʦ ʜʦʩʚʽʜʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʝʥʥʷ 

ʚʽʨʪʫʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʘʙʦ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ (ʧʨʠʣʘʜ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʧʽʩʦʯʥʠʮʽ ʡ 

ʄʫʟʝʾ ʥʘʫʢʠ ʄɸʅ, ʜʝ ʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʪʠ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ). 
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5. ʇʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʻ ʛʘʨʘʥʪʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʽʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʩʽʭ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʬʽʟʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, 

ʚʽʢʫ, ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʘʙʦ ʥʘʮʽʦʥʘʣʴʥʦʩʪʽ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʫʟʝʷʤ, ʷʢʽ ʧʦʚʘʞʘʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʘʫʜʠʪʦʨʽʾ, ʙʫʪʠ ʚʽʜʢʨʠʪʠʤʠ ʡ ʽʥʢʣʶʟʠʚʥʠʤʠ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʽʚʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʽ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʰʠʨʦʢʠʭ ʚʝʨʩʪʚ 

ʥʘʩʝʣʝʥʥʷ. ʎʝʡ ʧʨʠʥʮʠʧ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪʥʽ, ʩʧʨʠʷʪʣʠʚʽ ʬʽʟʠʯʥʽ (ʜʣʷ ʣʶʜʝʡ ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ) ʡ ʽʥʬʦʨʤʘʮʽʡʥʽ ʫʤʦʚʠ (ʨʽʟʥʽ ʬʦʨʤʘʪʠ: ʩʫʙʪʠʪʨʠ, ʞʝʩʪʦʚʘ 

ʤʦʚʘ, ʪʘʢʪʠʣʴʥʽ ʝʢʩʧʦʥʘʪʠ, ʩʧʝʮʽʘʣʴʥʽ ʘʫʜʽʦʛʽʜʠ, ʥʘʧʨʠʢʣʘʜ ʪʘʢʽ, ʷʢ ʫ Smithsonian 

National Museum of Natural History (ɺʘʰʠʥʛʪʦʥ) ï ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʣʶʜʝʡ ʽʟ ʚʘʜʘʤʠ 

ʩʣʫʭʫ ʛʽʜʠ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʨʝʩʫʨʩʠ, ʩʧʝʮʽʘʣʴʥʽ ʘʫʜʽʦʛʽʜʠ ʜʣʷ ʣʶʜʝʡ ʽʟ ʚʘʜʘʤʠ ʟʦʨʫ); 

ʪʝʭʥʽʯʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʣʶʜʷʤ ʟ ʦʙʤʝʞʝʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ (ʩʘʡʪ, ʤʦʙʽʣʴʥʽ 

ʟʘʩʪʦʩʫʥʢʠ, ʦʥʣʘʡʥ-ʚʠʩʪʘʚʢʠ ʟ ʧʨʦʩʪʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʤʽʥʽʤʘʣʴʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ 

ʚʠʤʦʛʘʤʠ, ʷʢ ʫ Tech Interactive (ʉʘʥ-ʍʦʩʝ), ʜʝ ʜʦʩʪʫʧʥʽ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʠ ʪʘ ʟʘʩʪʦʩʫʥʢʠ 

ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʣʝʛʢʦ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʤʘʪʝʨʽʘʣʽʚ ʚʠʩʪʘʚʦʢ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ). ɽʢʦʥʦʤʽʯʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʤʘʻ ʥʘ 

ʤʝʪʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʜʣʷ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʶʜʝʡ ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ (ʚ Exploratorium (ʉʘʥ-ʌʨʘʥʮʠʩʢʦ) 

ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʥʽ ʜʣʷ ʙʝʟʧʣʘʪʥʦʛʦ ʚʽʜʚʽʜʫʚʘʥʥʷ, ʱʦʙ ʟʨʦʙʠʪʠ ʥʘʫʢʦʚʫ ʦʩʚʽʪʫ 

ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʚʩʽʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ). ʇʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʽ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʡ 

ʱʦʜʦ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ï ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʦʪʨʝʙʠ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʝʢʩʧʦʟʠʮʽʾ, ʱʦ ʙʫʜʫʪʴ ʮʽʢʘʚʠʤʠ ʪʘ ʟʨʦʟʫʤʽʣʠʤʠ ʜʣʷ ʜʽʪʝʡ, ʧʽʜʣʽʪʢʽʚ, 

ʜʦʨʦʩʣʠʭ ʽ ʣʽʪʥʽʭ ʣʶʜʝʡ, ʘ ʩʧʝʮʽʘʣʴʥʽ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʘʙʦ ʝʢʩʢʫʨʩʽʾ ʜʣʷ ʜʽʪʝʡ ʪʘ 

ʜʦʨʦʩʣʠʭ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʧʽʜʛʦʪʦʚʢʠ (ʫ NEMO Science 

Museum (ɸʤʩʪʝʨʜʘʤ) ʻ ʦʢʨʝʤʽ ʟʦʥʠ ʜʣʷ ʜʽʪʝʡ ʽ ʩʽʤʝʡ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʰʢʦʣʷʨʽʚ ʽ ʜʦʨʦʩʣʠʭ). ɼʦʩʪʫʧʥʽʩʪʴ ɯʄʅ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʡ ʥʘʮʽʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʝʨʝʢʣʘʜʫ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ ʘʙʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʟʥʘʥʴ ʜʣʷ 
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ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʨʫʧ (ʫ Deutsches Museum (ʄʶʥʭʝʥ) ʻ ʙʘʛʘʪʦ ʤʦʚʥʠʭ ʚʝʨʩʽʡ ʜʣʷ 

ʘʫʜʽʦʛʽʜʽʚ ʪʘ ʽʥʬʦʛʨʘʬʽʢʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʣʶʜʷʤ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʧʨʠʡʤʘʪʠ ʝʢʩʧʦʟʠʮʽʶ). 

ɼʦʩʣʽʜʞʫʶʯʠ ʧʦʥʷʪʪʷ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʤʠ 

ʟʚʝʨʥʝʤʦʩʴ ʧʝʨʝʜʫʩʽʤ ʜʦ ʧʦʥʷʪʴ çʧʦʪʝʥʮʽʷè ʡ çʧʦʪʝʥʮʽʘʣè. ʊʝʨʤʽʥ çʧʦʪʝʥʮʽʷè 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʚʠʷʚʣʝʥʠʤʠ, ʥʝʨʦʟʢʨʠʪʠʤʠ, ʩʬʦʨʤʦʚʘʥʠʤʠ ʡ ʥʝʫʨʝʯʝʚʣʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ. ʇʝʨʝʪʚʦʨʠʪʠʩʷ ʥʘ ʨʝʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʦʥʠ ʤʦʞʫʪʴ ʪʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ 

ʧʝʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʦʥʷʪʪʷ çʧʦʪʝʥʮʽʘʣè ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʝʘʣʴʥʠʤʠ, 

ʢʦʥʢʨʝʪʥʠʤʠ, ʬʽʢʩʦʚʘʥʠʤʠ. ɼʣʷ ʮʠʭ ʧʦʥʷʪʴ ʩʧʽʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʻ ʨʝʩʫʨʩʠ, ʷʢʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘʷʚʥʽ ʤʦʞʣʠʚʦʩʪʽ [97]. 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʡ ʜʦʩʽ ʥʝ ʩʬʦʨʤʦʚʘʥʘ ʻʜʠʥʝ 

ʧʦʚʥʦʮʽʥʥʝ ʪʝʨʤʽʥʦʣʦʛʽʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʜʝʬʽʥʽʮʽʾ çʧʦʪʝʥʮʽʘʣè (ʚʽʜ ʣʘʪ. possum ï ʤʦʛʪʠ, 

ʚʤʽʪʠ, ʚʦʣʦʜʽʪʠ, ʙʫʪʠ ʟʜʘʪʥʠʤ ʟʨʦʙʠʪʠ). ʊ. ʂʦʚʘʣʴʦʚʘ, ʃ. ʂʦʚʨʠʛʘ. ʚʠʟʥʘʯʘʶʪʴ ʮʝʡ 

ʪʝʨʤʽʥ ʷʢ ʧʨʠʭʦʚʘʥʫ ʟʜʘʪʥʽʩʪʴ, ʩʠʣʫ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʤʦʞʝ ʚʠ̫ʚʠʪʠʩ ɹʟʘ 

ʧʝʚʥʠʭ ʫʤʦʚ [98]. ʊʘʢʦʞ ʮʝ ʧʦʥʷʪʪʷ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʤʦʞʣʠʚʦʩʪʽ, ʥʘʷʚʥʽ ʩʠʣʠ, ʟʘʧʘʩʠ, 

ʟʘʩʦʙʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ [99]. ɺʝʣʠʢʠʡ ʪʣʫʤʘʯʥʠʡ ʩʣʦʚʥʠʢ ʩʫʯʘʩʥʦʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʚʠʟʥʘʯʘʻ çʧʦʪʝʥʮʽʘʣè ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʥʘʷʚʥʠʭ ʟʘʩʦʙʽʚ, 

ʤʦʞʣʠʚʦʩʪʝʡ, ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʽ ʪ. ʽʥ., ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʽʡ-ʥʝʙʫʜʴ 

ʛʘʣʫʟʽ, ʜʽʣʷʥʮʽ, ʩʬʝʨʽ; ʟʘʧʘʩ ʯʦʛʦ-ʥʝʙʫʜʴ, ʨʝʟʝʨʚ; ʧʨʠʭʦʚʘʥʽ ʟʜʘʪʥʦʩʪʽ, ʩʠʣʠ, ʜʣʷ ʷʢʦʾ-

ʥʝʙʫʜʴ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ [97]. ʇʦʪʝʥʮʽʘʣ ʷʚʣʷʻ ʩʦʙʦʶ 

çʫʟʘʛʘʣʴʥʝʥʫ ʟʙʽʨʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʝʩʫʨʩʽʚè, ʧʨʠʚôʷʟʘʥʫ ʜʦ ʤʽʩʮʷ ʪʘ ʯʘʩʫ [100].  

ʆʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ, ʟʘ ʘʥʘʣʦʛʽʻʶ, ʤʠ ʨʦʟʫʤʽʻʤʦ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʝʡ ʽ 

ʨʝʩʫʨʩʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. ʆʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʚʠʟʥʘʯʘʻ, ʥʘʩʢʽʣʴʢʠ 

ʝʬʝʢʪʠʚʥʦ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, ʽ ʤʘʻ ʫ ʜʝʢʦʤʧʦʟʠʮʽʾ ʩʦʮʽʘʣʴʥʠʡ, 

ʢʦʛʥʽʪʠʚʥʠʡ, ʢʫʣʴʪʫʨʥʠʡ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʝʤʦʮʽʡʥʠʡ ʩʢʣʘʜʥʠʢʠ. 

ʆʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʻ ʥʝʦʮʽʥʝʥʥʠʤ, ʦʩʢʽʣʴʢʠ ʪʘʢʽ 

ʤʫʟʝʾ ʩʧʨʠʷʶʪʴ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ 

ʤʠʩʣʝʥʥʷ ʽ ʤʦʪʠʚʘʮʽʾ ʜʦ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʘ ʘʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʶ ʯʝʨʝʟ 
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ʙʝʟʧʦʩʝʨʝʜʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʝʢʩʧʦʥʘʪʘʤʠ ʡ ʥʘʫʢʦʚʠʤʠ ʷʚʠʱʘʤʠ. ɯʥʪʝʨʘʢʪʠʚʥʝ 

ʥʘʚʯʘʥʥʷ, ʷʢʝ ʧʨʦʧʦʥʫʶʪʴ ʪʘʢʽ ʤʫʟʝʾ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʘʤ ʥʝ ʧʨʦʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʝʢʩʧʦʥʘʪʘʤʠ, ʘ ʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʠʭ ʧʨʦʮʝʩʘʭ 

ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʠ. ʎʝ ʩʪʠʤʫʣʶʻ ʥʝ ʣʠʰʝ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ, ʘ ʡ ʩʧʨʠʷʻ ʛʣʠʙʦʢʦʤʫ 

ʨʦʟʫʤʽʥʥʶ ʥʘʫʢʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʜʦʧʦʤʘʛʘʻ ʟʘʦʭʦʪʠʪʠ ʤʦʣʦʜʴ ʜʦ ʦʙʨʘʥʥʷ ʢʘʨôʻʨʠ ʫ 

ʩʬʝʨʽ STEM. 

ɼʣʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʩʪʨʫʤʝʥʪʠ SWOT-ʘʥʘʣʽʟʫ. ɿʘʟʥʘʯʝʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʟʤʦʛʫ ʩʠʩʪʝʤʥʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʫʟʝʶ, ʘ 

ʪʘʢʦʞ ʚʨʘʭʫʚʘʪʠ ʨʠʟʠʢʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ SWOT-ʘʥʘʣʽʟ (ʘʥʛʣ. SWOT ï Strengths, Weaknesses, Opportunities, 

Threats) ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʷʢʠʡ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʠʣʴʥʠʭ ʽ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ 

ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʟʘʛʨʦʟ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʎʝʡ ʧʽʜʭʽʜ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʥʘʧʨʠʢʽʥʮʽ 1960-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ɸʣʴʙʝʨʪʦʤ ʍʘʤʬʨʽ ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʨʘʪʝʛʽʡ 

ʫʧʨʘʚʣʽʥʥʷ, ʟʜʽʡʩʥʝʥʦʛʦ ʚ ʉʪʝʥʬʦʨʜʩʴʢʦʤʫ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ [101].  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ SWOT-ʘʥʘʣʽʟʫ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ:  

¶ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ ɯʄʅ (Strengths):  

ï ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ (ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʜʽʪʝʡ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ); 

ï ʤʫʣʴʪʠʤʦʜʘʣʴʥʽʩʪʴ (ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʬʦʨʤʘʪʠ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ); 

ï ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ (ʩʧʨʠʷʻ ʦʜʥʦʯʘʩʥʦʤʫ ʦʭʦʧʣʝʥʥʶ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ); 

ï ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ (ʜʽʪʠ ʡ ʜʦʨʦʩʣʽ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ 

ʟʘʭʦʜʘʭ);  

ï ʧʽʜʪʨʠʤʢʘ STEM-ʦʩʚʽʪʠ (ʟʘʙʝʟʧʝʯʫʻ ʩʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ, 

ʪʝʭʥʽʢʠ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ); 
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¶ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ɯʄʅ (Weaknesses): 

ï ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʬʽʥʘʥʩʫʚʘʥʥʷ ʤʫʟʝʾʚ ʻ ʩʫʪʪʻʚʦʶ 

ʧʨʦʙʣʝʤʦʶ); 

ï ʤʦʞʣʠʚʽ ʪʝʭʥʽʯʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ (ʦʙʣʘʜʥʘʥʥʷ ʧʦʪʨʝʙʫʻ ʨʝʛʫʣʷʨʥʦʛʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʡ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ); 

ï ʥʝʜʦʩʪʘʪʥʷ ʽʥʢʣʶʟʠʚʥʽʩʪʴ (ʥʝ ʚʨʘʭʦʚʫʶʪʴʩ ̫ ʧʦʪʨʝʙʠ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ 

ʚʽʜʚʽʜʫʚʘʯʽʚ); 

¶ ʤʦʞʣʠʚʦʩʪʽ ɯʄʅ (Opportunities):  

ï ʚʠʢʦʨʠʩʪʘʥʥʷ VR/AR ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ; 

ï ʟʘʣʫʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʛʨʘʥʪʽʚ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʤʫʟʝʾʚ; 

ï ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʥʘʫʢʠ ʩʝʨʝʜ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ ʯʝʨʝʟ ʥʦʚʽ ʧʨʦʛʨʘʤʠ; 

¶ ʟʘʛʨʦʟʠ ɯʄʅ (Threats): 

ï ʬʽʥʘʥʩʦʚʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ (ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ); 

ï ʢʦʥʢʫʨʝʥʮʽʷ ʟ ʦʥʣʘʡʥ-ʦʩʚʽʪʦʶ (ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ 

ʟʥʠʞʫʚʘʪʠ ʽʥʪʝʨʝʩ ʜʦ ʚʽʜʚʽʜʫʚʘʥʴ ʤʫʟʝʶ); 

ï ʧʦʪʨʝʙʘ ʚ ʦʥʦʚʣʝʥʥʷʭ (ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʥʦʚʝ 

ʦʙʣʘʜʥʘʥʥʷ). 

ʇʨʝʜʩʪʘʚʣʝʥʠʡ SWOT-ʘʥʘʣʽʟ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ɯʄʅ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʪʠʧʫ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʘʙʦ ʤʘʪʨʠʮʴ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʷʢ 

ʤʝʪʦʜʠʢʫ, ʪʘʢ ʽ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʟʫ, ʚʠʷʚʣʷʶʯʠ ʡʦʛʦ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʣʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʫ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ. ɺʽʥ ʽʣʶʩʪʨʫʻ ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʦʮʽʥʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʡ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤʠ ʡʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ (ʨʠʩ. 

1.9). 
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ʈʠʩʫʥʦʢ 1.9. SWOT-ʘʥʘʣʽʟ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ 

 

ʉʣʘʙʢʽ ʩʪʦʨʦʥʠ ʟʫʤʦʚʣʶʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʝʨʝʰʢʦʜ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʤʫʟʝʶ. ʄʦʞʣʠʚʦʩʪʽ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʰʣʷʭʠ ʽʥʪʝʛʨʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʫʟʝʡʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʘʣʫʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʛʨʘʥʪʽʚ ʽ ʨʦʟʰʠʨʝʥʥʷ 

ʧʨʦʛʨʘʤ ʜʣʷ ʽʥʢʣʶʟʠʚʥʦʾ ʦʩʚʽʪʠ, ʩʧʨʠʷʶʪʴ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ ʡ ʧʦʩʠʣʝʥʥʶ ʚʧʣʠʚʫ 

ʤʫʟʝʾʚ ʥʘ ʰʠʨʦʢʫ ʘʫʜʠʪʦʨʽʶ. ɿʘʛʨʦʟʠ ʻ ʛʦʣʦʚʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ. 

ʇʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʘʥʘʣʽʟ ʪʦʛʦ, ʷʢ ʚʽʜʚʽʜʫʚʘʯʽ ʤʫʟʝʾʚ ʥʘʚʯʘʶʪʴʩʷ ʽ ʷʢʽ ʬʘʢʪʦʨʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʜʦʩʚʽʜ [102], ʘʥʘʣʽʪʠʯʥʠʭ ʨʝʚʶ ʤʫʟʝʡʥʦʾ ʦʩʚʽʪʠ ʡ 
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ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʠʭ ʪʝʦʨʽʡ ʥʘʚʯʘʥʥʷ [103], ʘʥʘʣʽʪʠʢʠ ʱʦʜʦ ʥʝʬʦʨʤʘʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʟʦʢʨʝʤʘ ʤʫʟʝʾʚ ʪʘ ʾʭ ʨʦʣʽ ʫ ʧʨʠʨʦʜʥʠʯʽʡ ʦʩʚʽʪʽ [104], ʜʠʟʘʡʥʫ 

ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʦʥʘʪʽʚ ʥʘʫʢʦʚʦʛʦ ʤʫʟʝʶ ʫ ʬʦʨʤʫʚʘʥʥʽ ʦʩʚʽʪʥʴʦʛʦ ʜʦʩʚʽʜʫ [105], 

ʚʧʣʠʚʫ ʥʘʚʯʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʜʦʩʚʽʜʫ ʫ ʤʫʟʝʷʭ [106], 

ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʚʽʜʚʽʜʫʚʘʯʽ ʩʪʚʦʨʶʶʪʴ ʩʝʥʩ ʟʽ ʩʚʦʛʦ ʤʫʟʝʡʥʦʛʦ ʜʦʩʚʽʜʫ [107], 

ʚʧʣʠʚʫ ʧʦʧʝʨʝʜʥʴʦʾ ʦʨʽʻʥʪʘʮʽʾ ʧʝʨʝʜ ʚʽʜʚʽʜʫʚʘʥʥʷʤ ʥʘ ʦʩʚʽʪʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫʯʥʽʚ ʫ 

ʥʘʫʢʦʚʦʤʫ ʤʫʟʝʾ [108], ʘʥʘʣʽʟ ʪʦʛʦ, ʱʦ ʨʦʙʠʪʴ ʚʠʩʪʘʚʢʠ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ 

ʪʘ ʥʘʚʯʘʥʥʷ [109], ʟʘʛʘʣʴʥʠʡ ʦʛʣʷʜ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʚ ʤʫʟʝʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [110], 

ʩʪʨʘʪʝʛʽʡ ʩʧʨʠʷʥʥʷ ʩʽʤʝʡʥʦʤʫ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʥʘʚʯʘʥʥʶ ʚ ʤʫʟʝʷʭ ʥʘʫʢʠ [111], 

ʩʪʚʦʨʠʚ ʧʽʜʩʪʘʚʠ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ɯʄʅ, ʷʢʠʡ ʫ 

ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʨʦʟʫʤʽʻʤʦ ʷʢ ʽʥʪʝʛʨʘʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʩʪʠʤʫʣʶʚʘʪʠ 

ʜʦʧʠʪʣʠʚʽʩʪʴ, ʩʧʨʠʷʪʠ ʨʦʟʫʤʽʥʥʶ ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʮʽʡ ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʠʡ, ʟʘʭʦʧʣʠʚʠʡ 

ʜʦʩʚʽʜ, ʬʦʨʤʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʧʦʛʣʠʙʣʶʚʘʪʠ ʡ 

ʜʦʧʦʚʥʶʚʘʪʠ ʟʥʘʥʥʷ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʟʘʣʫʯʘʪʠ ʜʦ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ, ʘ ʚʽʜʪʘʢ 

ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʞʠʪʪʷ ʚ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʩʚʽʪʽ ʡ ʚʧʣʠʚʘʪʠ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ 

ʜʣʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ.  

ʎʝ ʧʦʥʷʪʪʷ ʦʭʦʧʣʶʻ ʩʧʦʩʦʙʠ ʡ ʤʝʪʦʜʠ, ʷʢʠʤʠ ʝʢʩʧʦʥʘʪʠ, ʜʽʷʣʴʥʽʩʪʴ ʽ ʩʝʨʝʜʦʚʠʱʝ 

ʤʫʟʝʶ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʥʘʙʫʪʪʶ ʟʥʘʥʴ, ʢʨʠʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʶ ʽ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ 

ʥʘʫʢʠ ʜʦʩʪʫʧʥʠʤ ʽ ʧʨʠʻʤʥʠʤ ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʚʽʜʫʚʘʯʽʚ ʰʣʷʭʦʤ. ʅʘʚʝʜʝʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʘʭ ʪʝʦʨʽʾ ʦʩʚʽʪʠ, ʤʫʟʝʻʟʥʘʚʩʪʚʘ ʡ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽ ʟʘʩʥʦʚʫʻʪʴʩʷ ʥʘ ʫʩʪʘʣʝʥʠʭ ʟʥʘʥʥʷʭ  ̔

ʢʦʥʮʝʧʮʽʷʭ ʫ ʮʠʭ ʛʘʣʫʟʷʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʬʦʨʤʫʚʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ɯʄʅ. ʎʝ 

ʥʘʩʘʤʧʝʨʝʜ ʷʢʽʩʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʚʽʜʫʚʘʯʘʤ ʙʨʘʪʠ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ, ʤʘʥʽʧʫʣʶʚʘʪʠ ʦʙôʻʢʪʘʤʠ ʡ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʥʘʫʢʦʚʽ 

ʧʨʠʥʮʠʧʠ ʪʘ ʟʘʢʦʥʠ. ɺʦʥʠ ʫʤʦʞʣʠʚʣʶʶʪʴ ʤʫʣʴʪʠʩʝʥʩʦʨʥʝ ʥʘʚʯʘʥʥʷ, ʪʦʙʪʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʚ ʯʫʪʪʷ (ʟʽʨ, ʜʦʪʠʢ, ʩʣʫʭ), ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʨʽʟʥʽ ʩʪʠʣʽ 

ʥʘʚʯʘʥʥʷ ʡ ʧʦʛʣʠʙʠʪʠ ʨʦʟʫʤʽʥʥʷ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ. ʅʘʩʪʫʧʥʠʤ ʟʘ ʚʘʞʣʠʚʽʩʪʶ ʬʘʢʪʦʨʦʤ 
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ʻ ʝʬʝʢʪʠʚʥʽ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʤʘʡʩʪʝʨ-ʢʣʘʩʽʚ, ʜʝʤʦʥʩʪʨʘʮʽʡ  ̔

ʦʩʚʽʪʥʽʭ ʩʝʩʽʡ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ɯʄʅ, ʱʦ ʧʦʛʣʠʙʣʶʶʪʴ ʘʙʦ ʨʦʟʰʠʨʶʶʪʴ ʟʤʽʩʪ 

ʝʢʩʧʦʟʠʮʽʾ. ɿʥʘʯʫʱʠʤʠ ʬʦʨʤʫʚʘʣʴʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʪʘʢʦʞ ʻ ʽʥʢʣʶʟʠʚʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ 

ʤʫʟʝʶ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤ ʽ ʨʝʣʝʚʘʥʪʥʠʤ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ 

ʪʘ ʟʜʽʙʥʦʩʪʝʡ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʣʫʯʝʥʥʷ ʪʘ ʤʦʪʠʚʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ 

ʩʧʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʛʨʫʧʦʚʽ ʟʘʭʦʜʠ, ʜʠʩʢʫʩʽʾ ʯʠ ʚʟʘʻʤʦʜʽʶ çʨʽʚʥʠʡ ʨʽʚʥʦʤʫè. 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʤʘʻ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʘʩʧʝʢʪʘʤ 

ʨʦʙʦʪʠ, ʷʢ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʘʫʢʠ ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʫ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ; ʨʦʟʚʠʪʦʢ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ; ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ; ʤʦʪʠʚʫʚʘʥʥʷ ʜʽʪʝʡ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ; ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ; ʢʦʤʘʥʜʥʝ ʥʘʚʯʘʥʥʷ; ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʥʝ ʣʠʰʝ ʨʦʟʰʠʨʶʻ 

ʟʥʘʥʥʷ, ʘ ʡ ʨʦʟʚʠʚʘʻ ʥʘʚʠʯʢʠ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʫʢʠ ʡ ʜʘʻ ʟʤʦʛʫ 

ʚʠʧʨʦʙʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʪʝʦʨʝʪʠʯʥʽ ʢʦʥʮʝʧʮʽʾ. ʆʢʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʤʫʟʝʾ ʩʧʨʠʷʶʪʴ 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʤʠʩʣʝʥʥʷ ʽ 

ʤʦʪʠʚʘʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʥʦ ʚʠʢʣʘʩʪʠ ʩʢʣʘʜʥʽ ʥʘʫʢʦʚʽ 

ʪʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʫʣʴʪʠʤʝʜʽʘ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʠʪʴ ʮʽ ʟʥʘʥʥʷ ʟʨʦʟʫʤʽʣʠʤʠ 

ʥʘʚʽʪʴ ʜʣʷ ʣʶʜʝʡ ʙʝʟ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʎʝ, ʩʚʦʁ̒ ʯʝʨʛʦ ,ʁ ʜʦʧʦʤʘʛʘʻ ʟʘʦʭʦʪʠʪʠ 

ʤʦʣʦʜʴ ʜʦ ʦʙʨʘʥʥʷ ʢʘʨô̒ ʨʠ ʫ ʩʬʝʨʽ STEM.  

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (ʨʠʩ. 

1.10). 

ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʘʩʧʝʢʪʠ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ ʨʽʟʥʽ ʢʘʪʝʛʦʨʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʡ ʦʩʚʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʘʪʝʛʦʨʠʟʘʮʽʶ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʟʚô̫ ʟʢʽʚ ʽ ʥʘʧʨʷʤʽʚ ʚʧʣʠʚʫ, ʧʦʻʜʥʫʶʯʠ ʾʭ ʟ ʢʣʶʯʦʚʠʤʠ ʧʨʠʢʣʘʜʘʤʠ. 
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ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ: ʢʦʞʥʠʡ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʫʻ ʚʧʣʠʚʠ ʥʘ ʢʦʥʢʨʝʪʥʽ ʘʩʧʝʢʪʠ ʯʠ 

ʢʘʪʝʛʦʨʽʾ. ʂʘʪʝʛʦʨʠʟʘʮʽʷ ʟʘ ʥʘʧʨʷʤʘʤʠ: ʦʢʨʝʤʽ ʛʨʫʧʠ ʚʧʣʠʚʽʚ (ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʧʨʦʩʪʦʨʦʚʠʡ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʡ ʪʦʱʦ). ɼʝʤʦʥʩʪʨʘʮʽʷ ʢʦʤʧʣʝʢʩʥʦʩʪʽ: 

ʚʠʷʚʣʷʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʦʩʚʽʪʥʽʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʤʦʪʠʚʘʮʽʡʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʡ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ. ɿʤʽʩʪ ʩʭʝʤʠ ʚʽʜʧʦʚʽʜʘʻ ʘʥʘʣʽʟʫ ʧʦʪʝʥʮʽʘʣʫ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʝʪʘʣʽʟʫʻ ʘʩʧʝʢʪʠ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʫ ʚʟʘʻʤʦʜʽʶ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʪʦʱʦ. 

ʉɹ ʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʬʫʥʢʮʽʦʥʫʻ ʧʦʥʘʜ 3000 ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʜʽʙʥʠʭ ʤʫʟʝʡʥʠʭ 

ʥʘʫʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ (ʷʢ ʜʝʨʞʘʚʥʠʭ, ʪʘʢ ʽ ʧʨʠʚʘʪʥʠʭ), ʷʢʽ ʱʦʨʦʢʫ ʚʽʜʚʽʜʫʻ ʧʦʥʘʜ 310 

ʤʣʥ ʚʽʜʚʽʜʫʚʘʯʽʚ [112, 113]. ɺ ʋʢʨʘʾʥʽ ʫʧʨʦʜʦʚʞ 2010ï2012 ʨʨ. ʙʫʣʦ ʚʽʜʢʨʠʪʦ 12 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʟʘʢʣʘʜʽʚ ʧʦʜʽʙʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ʇʝʨʰʠʡ ʜʝʨʞʘʚʥʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ 

ʤʫʟʝʡ ʥʘʫʢʠ ʟʽ 120 ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʢʩʧʦʥʘʪʘʤʠ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʅʎ çʄɸʅʋè ʫ 2020 ʨ. 

ʥʘ ɺɼʅɻ ʟʘ ʩʧʨʠʷʥʥʷ ʟʘʢʦʨʜʦʥʥʠʭ ʢʦʥʩʫʣʴʪʘʥʪʽʚ, ʧʨʦʚʽʜʥʠʭ ʧʘʨʪʥʝʨʽʚ ï ʚʠʨʦʙʥʠʢʽʚ 

ʤʫʟʝʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʄʆʅ ʋʢʨʘʾʥʠ ʪʘ ʅɸʅ ʋʢʨʘʾʥʠ.  

ʂʦʥʮʝʧʪʫʘʣʴʥʝ ʙʘʯʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʥʴʦʾ 

ʤʫʟʝʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʽʜ ʯʘʩ ʨʦʙʦʯʦʾ ʥʘʨʘʜʠ ʄʆʅ ʋʢʨʘʾʥʠ 20.04.2021 

ʚ ʫʢʣʘʜʝʥʦʤʫ ʄʝʤʦʨʘʥʜʫʤʽ ʧʨʦ ʩʧʽʚʧʨʘʮʶ ʽ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʨʦʟʚʠʪʢʫ 

ʛʨʦʤʘʜ ʪʘ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ, ʄʆʅ ʋʢʨʘʾʥʠ, ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʅʎ çʄɸʅʋè ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʜʦʨʫʯʝʥʥʷ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ɺ. ɿʝʣʝʥʩʴʢʦʛʦ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ 

ʤʝʨʝʞʽ ʽʥʪʝʨʘʢʪʠʚʥʦ-ʦʩʚʽʪʥʽʭ ʮʝʥʪʨʽʚ ʥʘʫʢʠ. ʎʽʣʽ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʪʘʢʠʭ ʮʝʥʪʨʽʚ 

ʧʣʘʥʫʚʘʣʦʩʴ ʩʧʨʷʤʫʚʘʪʠ ʥʘ ʧʦʰʠʨʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʫ ʩʫʯʘʩʥʽʡ ʽ ʜʦʩʪʫʧʥʽʡ ʬʦʨʤʽ; 

ʩʧʨʠʷʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʛʨʦʤʘʜʘʤ ʫ ʟʘʣʫʯʝʥʥʽ ʤʦʣʦʜʽ ʜʦ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ; ʩʪʚʦʨʝʥʥʷ ʨʽʚʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʩʽʭ ʩʫʩʧʽʣʴʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʜʣʷ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʨʦʟʚʠʪʢʫ ʟʜʽʙʥʦʩʪʝʡ 

ʪʘ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ ʥʘ ʷʢʽʩʥʽ ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ (ʨʠʩ. 

1.11) [113]. 



99 

 

 

ʈʠʩʫʥʦʢ 1.11. ʇʣʘʥ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ ɯʄʅ ʪʘ ʮʝʥʪʨʽʚ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ 

 

ɺ ʋʢʨʘʾʥʽ ʙʝʟʧʝʨʝʯʥʠʤ ʣʽʜʝʨʦʤ ʱʦʜʦ ʨʦʟʙʫʜʦʚʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ 

ʧʨʦʩʪʦʨʽʚ ʚʚʘʞʘʻʪʴʩʷ ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè. ʇʨʦ ʮʝ 

ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʎʝʥʪʨʦʤ ʨʦʟʚʠʪʢʫ ʤʫʟʝʾʚ ʥʘʫʢʠ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʨʦʻʢʪʽʚ ʅʎ çʄɸʅʋè, ʷʢʠʡ ʫʧʨʦʜʦʚʞ 2022ï2024 ʨʨ. 

ʦʨʛʘʥʽʟʫʚʘʚ 11 ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ (ʤʫʟʝʾʚ ʥʘʫʢʠ ʪʘ ʪʠʤʯʘʩʦʚʠʭ 

ʚʠʩʪʘʚʦʢ), ʷʢʽ ʚʽʜʚʽʜʘʣʠ ʧʦʥʘʜ 185 496 ʦʩʽʙ (130 000 ï ʫ ʤ. ʂʠʻʚʽ, 20 000 ï ʫ ʏʝʨʥʽʚʮʷʭ; 

11 000 ï ʫ ʇʦʣʪʘʚʽ; 4 000 ʜʽʪʝʡ ʚʽʜʚʽʜʘʣʠ ʄʘʥʜʨʽʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʄɸʅ ʫ 7 ʤʽʩʪʘʭ 4 

ʦʙʣʘʩʪʝʡ). ɼʽʪʠ 9 ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʙʫʣʠ ʦʭʦʧʣʝʥʽ ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʤʫʟʝʡʥʦʶ ʥʘʫʢʦʶ. 

ʇʦʥʘʜ 187 ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʽ 768 ʥʘʫʢʦʚʠʭ ʰʦʫ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʄʫʟʝʾ ʥʘʫʢʠ ʫ ʂʠʻʚʽ. 

ɹʣʠʟʴʢʦ 300 ʦʜʠʥʠʮʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʢʩʧʦʥʘʪʽʚ, ʚʠʩʪʘʚʢʦʚʦʛʦ ʡ ʦʩʚʽʪʥʴʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʜʘʣʠ ʄɸʅ 22 ʽʥʦʟʝʤʥʽ ʮʝʥʪʨʠ ʡ ʤʫʟʝʾ ʥʘʫʢʠ ʟ 12 ʢʨʘʾʥ ʩʚʽʪʫ. ʅʎ 

çʄɸʅʋè ʟʜʽʡʩʥʶʻ ʜʠʩʝʤʽʥʘʮʽʶ ʜʦʩʚʽʜʫ ɯʄʅ, ʻ ʦʨʛʘʥʽʟʘʪʦʨʦʤ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʟ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʚ ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽ (ʢʦʥʬʝʨʝʥʮʽʾ, 

ʢʨʫʛʣʽ ʩʪʦʣʠ) [114].  
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ʋʧʨʦʜʦʚʞ 2022ï2024 ʨʨ. ʙʫʣʦ ʚʽʜʢʨʠʪʦ 3 ʧʦʜʽʙʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʡʥʽ ʧʨʦʩʪʦʨʠ 

ʚ ʋʢʨʘʾʥʽ ï ʫ ʃʴʚʦʚʽ, ʏʝʨʥʽʚʮʷʭ ʽ ʇʦʣʪʘʚʽ, ʉʦʢʠʨʷʥʘʭ (ʽʥʬʦʨʤʘʮʽʷ ʥʘʜʘʥʘ ʢʝʨʽʚʥʠʢʦʤ 

ʎʝʥʪʨʫ ɺ. ɼʫʥʮʝʤ, ʨʠʩ. 1.12ï1.15). 

 

  

ʈʠʩʫʥʦʢ 1.12. ɯʄʅ ʫ ʃʴʚʦʚʽ [115] ʈʠʩʫʥʦʢ 1.13. ɯʄʅ ʚ ʏʝʨʥʽʚʮʷʭ [116] 

 
 

ʈʠʩʫʥʦʢ 1.14. ʄʫʟʝʡ ʥʘʫʢʠ ʚ 

ʇʦʣʪʘʚʩʴʢʽʡ ʧʦʣʽʪʝʭʥʽʮʽ [117] 

ʈʠʩʫʥʦʢ 1.15. ɺʠʩʪʘʚʢʘ ɯʄʅ ʫ ʤ. 

ʉʦʢʠʨʷʥʠ [118] 
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1.4.  ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʥʘ 

ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ 

 

ʋ 1950ï1970 ʨʨ. ʫ ʩʚʽʪʽ ʘʢʪʠʚʥʦ ʨʦʟʧʦʯʘʚʩʷ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʥʘʫʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ, ʚʽʜʙʫʣʠʩʷ ʧʦʜʽʾ ʩʚʽʪʦʚʦʛʦ ʤʘʩʰʪʘʙʫ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʟʘʧʦʯʘʪʢʫʚʘʣʠ 

ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʨʦʧʝʜʝʚʪʠʢʠ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʥʘ ʙʘʟʽ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʭ 

ʧʨʦʩʪʦʨʽʚ ï ʤʫʟʝʾʚ ʽ ʮʝʥʪʨʽʚ ʥʘʫʢʠ, ʘ ʡ ʟʤʽʥʠʣʠ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚʠʪʢʫ ʤʫʟʝʡʥʦʾ ʩʧʨʘʚʠ 

ʟʘʛʘʣʦʤ [119]. ɼʦʩʣʽʜʞʝʥʥʷ ʬʝʥʦʤʝʥʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʫ ʢʦʥʪʝʢʩʪʽ ʪʦʛʦ, ʷʢ ʾʭ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ, ʧʨʦʚʦʜʠʣʠ ʽʥʦʟʝʤʥʽ ʡ ʚʽʪʯʠʟʥʷʥʽ 

ʚʯʝʥʽ. ɯʜʝʾ ɼ. ɼʴʶʾ (ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʜʦʩʚʽʜ), ɼ. ʂʦʣʙʘ (ʤʦʜʝʣʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʥʘʚʯʘʥʥʷ), ʧʨʦʜʦʚʞʠʣʠ ɼ. ʌʦʣʢ ʪʘ ʃ. ɼʽʨʢʽʥʛ, ʟʦʢʨʝʤʘ, ʚ ʾʭ ʨʦʙʦʪʘʭ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ 

ʚʘʞʣʠʚʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʧʽʜ ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʤʫʟʝʷʭ, ʪʘ ʚʠʜʽʣʷʶʪʴʩʷ ʫʥʽʢʘʣʴʥʽ ʘʩʧʝʢʪʠ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ. ʈʦʟʨʦʙʣʝʥʘ ʥʠʤʠ ʢʦʥʮʝʧʮʽʷ 

çʢʦʥʪʝʢʩʪʥʦʾ ʤʦʜʝʣʽ ʥʘʚʯʘʥʥʷè ʩʪʘʣʘ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʫ ʨʦʟʫʤʽʥʥʽ ʪʦʛʦ, ʷʢ ʥʘʚʯʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʟʘ ʤʝʞʘʤʠ ʢʣʘʩʥʦʾ ʢʽʤʥʘʪʠ ʡ ʯʦʤʫ ʤʫʟʝʾ ʚʽʜʽʛʨʘʶʪʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ 

ʚʘʞʣʠʚʫ ʨʦʣʴ [120, 44, 102, 121, 122]. 

ʅʘʡʚʽʜʦʤʽʰʽ ʨʦʙʦʪʠ ɼ. ʌʦʣʢʘ ʪʘ ʃ. ɼʽʨʢʽʥʛ ʟ ʮʽʻʾ ʪʝʤʠ ï çʅʘʚʯʘʥʥʷ ʚ ʤʫʟʝʷʭ: 

ʜʦʩʚʽʜ ʚʽʜʚʽʜʫʚʘʯʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʤʠʩʣʽʚè ʪʘ çʄʫʟʝʡʥʠʡ ʜʦʩʚʽʜ: ʧʝʨʝʦʩʤʠʩʣʝʥʥʷè ï 

ʨʦʟʛʣʷʜʘʶʪʴ ʤʫʟʝʡ ʷʢ ʧʨʦʩʪʽʨ, ʜʝ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʜʦʩʚʽʜ, 

ʱʦ ʦʭʦʧʣʶʻ ʦʩʦʙʠʩʪʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʬʽʟʠʯʥʽ ʬʘʢʪʦʨʠ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʮʽʥʥʝ 

ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ, 

ʧʨʦʧʦʥʫʶʯʠ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʦʩʚʽʪʥʽʭ ʧʨʘʢʪʠʢ. ɺʘʞʣʠʚʠʤ ʚʥʝʩʢʦʤ ʌʦʣʢʘ ʪʘ ɼʽʨʢʽʥʛ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ ʩʪʘʣʘ çʢʦʥʪʝʢʩʪʥʘ ʤʦʜʝʣʴ 

ʥʘʚʯʘʥʥʷè, ʷʢʘ ʚʠʟʥʘʯʘʻ ʪʨʠ ʦʩʥʦʚʥʽ ʢʦʥʪʝʢʩʪʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʚʯʘʥʥʷ: 

ʦʩʦʙʠʩʪʠʡ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʡ ʽ ʬʽʟʠʯʥʠʡ. ʆʩʦʙʠʩʪʠʡ ʢʦʥʪʝʢʩʪ ʧʝʨʝʜʙʘʯʘʻ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʥʪʝʨʝʩʠ, ʟʥʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʡ 

ʢʦʥʪʝʢʩʪ ʦʭʦʧʣʶʻ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ (ʥʘʧʨʠʢʣʘʜ, ʩʽʤôʻʶ ʯʠ 
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ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ), ʘ ʬʽʟʠʯʥʠʡ ʢʦʥʪʝʢʩʪ ʩʪʦʩʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʝʢʩʧʦʥʘʪʘʤʠ ʪʘ ʤʫʟʝʡʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ: çʅʘʚʯʘʥʥʷ ʚ ʤʫʟʝʾ ʬʦʨʤʫʻʪʴʩʷ ʯʝʨʝʟ ʪʨʠ 

ʦʩʥʦʚʥʽ ʢʦʥʪʝʢʩʪʠ: ʦʩʦʙʠʩʪʠʡ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʡ ʽ ʬʽʟʠʯʥʠʡ, ʱʦ ʨʘʟʦʤ ʩʧʨʠʷʶʪʴ 

ʧʦʛʣʠʙʣʝʥʥʶ ʨʦʟʫʤʽʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚè [122]. ʎʝʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʟʨʦʟʫʤʽʪʠ, ʯʦʤʫ 

ʜʦʩʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʾʚ ʻ ʫʥʽʢʘʣʴʥʠʤ ʽ ʷʢ ʚʽʥ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʨʫʛʦʟʦʨʫ. ʂʦʞʥʠʡ ʟ ʮʠʭ 

ʢʦʥʪʝʢʩʪʽʚ ʧʨʘʮʶʻ ʥʝ ʽʟʦʣʴʦʚʘʥʦ, ʘ ʷʢ ʻʜʠʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʩʧʨʠʷʻ ʽʥʪʝʛʨʦʚʘʥʦʤʫ 

ʜʦʩʚʽʜʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʰʢʽʣ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʧʝʜʘʛʦʛʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʫʟʝʡʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ ʘʩʧʝʢʪʠ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. 

ʑʝ ʦʜʥʠʤ ʮʽʢʘʚʠʤ ʘʩʧʝʢʪʦʤ ʨʦʙʦʪʠ ʜʦʩʣʽʜʥʠʢʽʚ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ 

ʥʘʚʯʘʣʴʥʦʾ ʝʢʦʣʦʛʽʾ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʤʫʟʝʾ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʯʘʩʪʠʥʘ ʰʠʨʰʦʾ ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʠ, ʱʦ ʦʭʦʧʣʶʻ ʬʦʨʤʘʣʴʥʽ ʡ ʥʝʬʦʨʤʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʠ ʟʘʫʚʘʞʫʶʪʴ, ʱʦ ʫʯʥʽ 

ʦʪʨʠʤʫʶʪʴ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʥʝ ʪʽʣʴʢʠ ʚ ʢʣʘʩʽ, ʘ ʡ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʚʽʪʦʤ, ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʘʪʴ ʤʫʟʝʾ: çʄʠ ʚʩʽ ʻ ʯʘʩʪʠʥʦʶ ʚʝʣʠʢʦʾ ʝʢʦʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, ʽ 

ʤʫʟʝʾ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʝʥʩ ʪʘ ʟʚôʷʟʫʚʘʪʠ ʦʢʨʝʤʽ ʟʥʘʥʥʷ ʫ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ 

ʨʦʟʫʤʽʥʥʷè [102]. ʊʘʢʠʤ ʯʠʥʦʤ, çʝʢʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷè ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʧʦʻʜʥʫʚʘʪʠ 

ʬʨʘʛʤʝʥʪʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʬʦʨʤʫʚʘʪʠ ʮʽʣʽʩʥʫ ʪʘ ʙʘʛʘʪʦʚʠʤʽʨʥʫ ʢʘʨʪʠʥʫ 

ʩʚʽʪʫ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʘʢʪʠʯʥʦ 

ʥʝʦʙʤʝʞʝʥʠʡ, ʘʣʝ ʾʾ ʽʥʪʝʛʨʘʮʽʷ ʚ ʩʪʽʡʢʫ ʩʠʩʪʝʤʫ ʟʥʘʥʴ ʧʦʪʨʝʙʫʻ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʩʣʽʜʥʠʢʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʚʽʜʚʽʜʫʚʘʯʽ 

ʤʫʟʝʾʚ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʪʠ, ʥʘ ʷʢʠʭ ʝʢʩʧʦʥʘʪʘʭ ʟʫʧʠʥʠʪʠʩʷ, ʟ 

ʷʢʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʧʨʘʮʶʚʘʪʠ ʪʘ ʷʢʫ ʽʥʬʦʨʤʘʮʽʶ ʜʦʩʣʽʜʞʫʚʘʪʠ ʛʣʠʙʰʝ, ʽ 

ʥʘʛʦʣʦʰʫʶʪʴ, ʱʦ ʩʘʤʝ ʮʝʡ ʝʣʝʤʝʥʪ ʚʽʣʴʥʦʛʦ ʚʠʙʦʨʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʘʢʪʠʚʥʦ 

ʬʦʨʤʫʚʘʪʠ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ: çɺʽʜʚʽʜʫʚʘʯʽ ʤʫʟʝʾʚ ʧʨʠʭʦʜʷʪʴ ʥʝ ʧʨʦʩʪʦ ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʘ ʱʦʙ ʧʦʻʜʥʘʪʠ ʥʦʚʠʡ ʜʦʩʚʽʜ ʟ ʥʘʷʚʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʱʦ ʧʽʜʩʠʣʶʻ ʾʭ ʽʥʪʝʨʝʩ ʪʘ 

ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷè [122]. ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ 
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ʤʫʟʝʾ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʰʢʦʣʘʤ ʨʝʘʣʽʟʫʚʘʪʠ ʧʽʜʭʦʜʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʫʯʥʷ, ʢʦʣʠ ʢʦʞʝʥ 

ʤʦʞʝ ʚʠʙʠʨʘʪʠ ʡ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʝʤʠ, ʷʢʽ ʻ ʜʣʷ ʥʴʦʛʦ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʧʽʜʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʩʪʠʤʫʣʶʻ ʧʽʟʥʘʚʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. ɼʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʶʪʴ ʧʠʪʘʥʥʷ ʤʦʪʠʚʘʮʽʾ, ʧʽʜʢʨʝʩʣʶʶʯʠ, ʱʦ 

ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʝʢʩʧʦʥʘʪʘʤʠ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫʯʥʽʚ. ɿʘ 

ʾʭʥʽʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ, ʚʽʜʚʽʜʫʚʘʯʽ, ʷʢʽ ʤʦʞʫʪʴ çʜʦʪʦʨʢʥʫʪʠʩʷè ʜʦ ʟʥʘʥʴ ʯʝʨʝʟ 

ʝʢʩʧʦʥʘʪʠ, ʟʘʣʫʯʘʶʪʴʩʷ ʫ ʧʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ ʛʣʠʙʰʝ, ʘʥʽʞ ʫ ʚʠʧʘʜʢʫ ʪʨʘʜʠʮʽʡʥʠʭ 

ʧʘʩʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ɿʘʛʘʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ɼ. ʌʦʣʢʘ ʽ ʃ. ɼʽʨʢʽʥʛʘ ʧʨʦʧʦʥʫʶʪʴ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʧʦʻʜʥʫʻ ʦʩʦʙʠʩʪʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʢʦʥʪʝʢʩʪʥʽ ʯʠʥʥʠʢʠ. ɺʦʥʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, 

ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʙʫʪʠ ʧʦʪʫʞʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʦʩʢʽʣʴʢʠ ʜʘʶʪʴ ʫʯʥʷʤ ʤʦʞʣʠʚʽʩʪʴ ʟʘʥʫʨʶʚʘʪʠʩʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʫ ʡ 

ʦʩʦʙʠʩʪʽʩʥʦ ʟʥʘʯʫʱʫ ʚʟʘʻʤʦʜʽʶ ʟ ʤʘʪʝʨʽʘʣʦʤ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʪʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʪʠʤʝ 

ʪʦʤʫ, ʱʦʙ ʤʫʟʝʾ ʩʧʨʠʡʤʘʣʠʩʷ ʥʝ ʣʠʰʝ ʷʢ ʮʝʥʪʨʠ ʟʙʝʨʝʞʝʥʥʷ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ, ʘ 

ʽ ʷʢ ʘʢʪʠʚʥʽ ʫʯʘʩʥʠʢʠ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ 

ʨʽʟʥʦʩʪʦʨʦʥʥʽʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚʩʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ. 

ʇ. ʍʽʨʽʥʛ ʫ ʧʫʙʣʽʢʘʮʽʾ çScience Museums and Science Educationè ʚʠʟʥʘʯʘʻ 

ʧʦʪʝʥʮʽʘʣ ʥʘʫʢʦʚʠʭ ʤʫʟʝʾʚ ʫ ʩʧʨʠʷʥʥʽ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʘ 

ʨʝʬʣʝʢʩʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. ʅʘʫʢʦʚʽ ʽʜʝʾ ʇ. ʍʽʨʽʥʛʘ ʘʢʪʫʘʣʴʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʁʦʛʦ ʧʽʜʭʽʜ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʝʨʝʛʫʢʫʻʪʴʩʷ ʟ 

ʢʦʥʮʝʧʮʽʻʶ çʤʫʟʝʶ ʷʢ ʦʩʚʽʪʥʴʦʾ ʣʘʙʦʨʘʪʦʨʽʾè, ʷʢʦʶ ʚʽʥ ʧʽʜʪʨʠʤʫʻ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʫ 

ʤʦʜʝʣʴ ʥʘʚʯʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʘʛʦʣʦʰʫʻ ʥʘ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʽ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ 

ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ. ʂʦʥʝʢʪʠʚʽʟʤ ʪʝʞ ʤʘʻ ʜʣʷ ʘʚʪʦʨʘ ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ, 

ʚʽʥ ʜʝʤʦʥʩʪʨʫʻ, ʷʢ ʤʝʨʝʞʝʚʝ (ʛʨʫʧʦʚʝ) ʥʘʚʯʘʥʥʷ ʽ ʜʠʩʢʫʩʽʾ ʥʘʚʢʦʣʦ ʝʢʩʧʦʥʘʪʽʚ 

ʩʧʨʠʷʶʪʴ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʥʘʫʢʠ. ʅʘʤ ʙʣʠʟʴʢʽ ʡʦʛʦ ʽʜʝʾ ʧʨʦ ʪʝ, ʱʦ ʥʘʚʯʘʥʥʷ ʚ 

ʤʫʟʝʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʤʫʟʝʡʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʟʠʮʽʾ ʤʦʞʫʪʴ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʘʥʘʣʽʟʫ, ʚʝʜʝʥʥʷ ʜʠʩʢʫʩʽʾ ʪʘ ʝʤʧʽʨʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ [123]. 

ɺ ʋʢʨʘʾʥʽ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘ ʥʘʚʯʘʥʥʷ ʽ 

ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ, ʭʦʯʘ ʮʷ ʪʝʤʘ ʻ ʚʽʜʥʦʩʥʦ ʥʦʚʦʶ ʽ ʱʝ ʥʝ ʥʘʩʪʽʣʴʢʠ ʨʦʟʨʦʙʣʝʥʦʶ, ʷʢ ʫ 

ʉʐɸ ʯʠ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ. ʋʢʨʘʾʥʩʴʢʠʡ ʜʦʩʣʽʜʥʠʢ ʆ. ʂʘʨʘʤʘʥʦʚ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ 

ʚʠʚʯʝʥʥʽ ʨʦʣʽ ʤʫʟʝʾʚ, ʟʦʢʨʝʤʘ ʡ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʷʢ ʮʝʥʪʨʽʚ ʦʩʚʽʪʠ ʪʘ 

ʨʦʟʚʠʪʢʫ. ʁʦʛʦ ʧʨʘʮʽ ʘʢʮʝʥʪʫʶʪʴ ʥʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʫʟʝʡʥʠʭ ʝʢʩʧʦʟʠʮʽʡ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʝʢʩʧʦʥʘʪʘʤʠ, 

ʦʜʥʦʣʽʪʢʘʤʠ, ʽʥʪʝʨʧʨʝʪʘʪʦʨʘʤʠ. ɺʽʥ ʜʦʩʣʽʜʞʫʻ, ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʤʦʞʫʪʴ 

ʩʣʫʛʫʚʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʽʭ ʥʘʚʠʯʦʢ ʟʘʚʜʷʢʠ ʤʝʪʦʜʘʤ 

ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʪʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʽʛʨʘʤʠ, 

ʪʝʘʪʨʘʣʽʟʦʚʘʥʠʤʠ ʡ ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʥʷʪʪʷʤʠ ʚ ʤʫʟʝʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ʋ ʤʦʥʦʛʨʘʬʽʾ çʇʝʜʘʛʦʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʤʫʟʝʾʚ ʚ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ 

ʋʢʨʘʾʥʠè (2020) ʆ. ʂʘʨʘʤʘʥʦʚ ʘʥʘʣʽʟʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʨʦʙʦʪʠ ʤʫʟʝʾʚ, ʾʭ 

ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ ʪʘ ʟʥʘʯʝʥʥʷ ʤʫʟʝʡʥʠʭ 

ʝʢʩʧʦʟʠʮʽʡ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʘʚʪʦʨ ʨʦʟʛʣʷʜʘʻ ʤʝʪʦʜʠ 

ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʚʠʢʣʘʜʘʯʘʤʠ, ʤʫʟʝʡʥʠʤʠ ʧʝʜʘʛʦʛʘʤʠ ʡ ʫʯʥʷʤʠ, ʥʘʛʦʣʦʰʫʶʯʠ ʥʘ 

ʚʘʞʣʠʚʦʩʪʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʣʫʯʝʥʥʷ 

ʰʢʦʣʷʨʽʚ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʛʣʷʜʘʻ ʤʫʟʝʡʥʫ ʧʝʜʘʛʦʛʽʢʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʥʝʬʦʨʤʘʣʴʥʦʾ 

ʦʩʚʽʪʠ, ʧʨʦʧʦʥʫʶʯʠ ʘʚʪʦʨʩʴʢʽ ʤʦʜʝʣʽ ʤʫʟʝʡʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʷʢʽ ʧʽʜʭʦʜʷʪʴ ʜʣʷ 

ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ [124].  

ʋ ʨʦʟʨʽʟʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʫʘʣʴʥʠʤ ʻ ʙʘʯʝʥʥʷ ʜʦʩʣʽʜʥʠʢʘ, ʱʦ ʩʘʤʝ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʟʤʽʥʶʶʪʴ ʤʫʟʝʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʫ ʧʘʨʘʜʠʛʤʫ, ʜʝ ʜʽʻ ʛʦʣʦʚʥʠʡ 

ʧʨʠʥʮʠʧ ï ʧʨʠʥʮʠʧ ʧʘʨʪʠʩʠʧʘʮʽʾ ï ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʡ ʧʝʨʩʦʥʘʣʴʥʦ ʟʘʣʫʯʝʥʠʤ ʜʦ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ, ʧʦʰʫʢʦʚʠʭ, ʽʛʨʦʚʠʭ ʧʦʜʽʡ ʫ ʤʫʟʝʾ [125]. 

ʎʝʡ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʥʘ ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ ʥʘʩʘʤʧʝʨʝʜ 

ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʽ ʤʦʞʝʤʦ ʦʧʠʩʘʪʠ ʫ ʪʘʢʠʭ ʧʨʦʷʚʘʭ: 
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- ʘʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʘʫʢʦʚʦʾ ʜʽʾ ʪʘ ʧʦʩʠʣʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ, ʢʦʣʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ, ʟʘʙʝʟʧʝʯʝʥʽ STEM-ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʽʛʨʦʚʠʤʠ ʤʝʪʦʜʠʢʘʤʠ, 

ʩʪʚʦʨʶʶʪʴ ʫʥʽʢʘʣʴʥʠʡ ʜʦʩʚʽʜ, ʷʢʠʡ ʘʢʪʠʚʽʟʫʻ ʽʥʪʝʨʝʩ ʜʦ ʚʠʚʯʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʷʚʠʱ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ. ʋʯʥʽ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʝʢʩʧʦʥʘʪʘʤʠ, ʜʦʣʘʶʪʴ ʩʚʦʶ ʥʝʨʽʰʫʯʽʩʪʴ, ʩʪʘʶʪʴ ʩʤʽʣʠʚʠʤʠ, ʜʦʩʷʛʘʶʪʴ ʫʩʧʽʭʫ ʽ 

ʨʝʘʣʽʟʫʶʪʴ ʚʣʘʩʥʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘ ʧʨʘʢʪʠʮʽ;  

- ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʡ ʚ ʷʢʦʤʫ ʫʯʥʽ ʤʦʞʫʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ, ʨʦʟʨʦʙʣʷʪʠ 

ʛʽʧʦʪʝʟʠ ʡ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʚʠʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʡ ʘʥʘʣʽʪʠʯʥʽ 

ʥʘʚʠʯʢʠ, ʬʦʨʤʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘ ʡ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ; 

- ʩʦʮʽʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʜʽʪʝʡ ʽ ʢʦʤʘʥʜʥʘ ʨʦʙʦʪʘ ʚ ɯʄʅ ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʽʟʦʚʘʥʽ ʩʘʤʝ ʚ ʥʘʰ ʯʘʩ, ʢʦʣʠ ʜʽʪʠ ʯʝʨʝʟ ʧʘʥʜʝʤʽʶ, ʚʦʻʥʥʽ ʢʦʥʬʣʽʢʪʠ ʙʫʣʠ 

ʧʦʟʙʘʚʣʝʥʽ ʥʦʨʤʘʣʴʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʧʽʜʣʽʪʢʘʤʠ ʡ ʩʧʽʣʴʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʧʨʦʻʢʪʥʦʾ 

ʨʦʙʦʪʠ, ʱʦ ʛʘʣʴʤʫʚʘʣʦ ʨʦʟʚʠʪʦʢ ʾʭ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ; 

- ʧʨʘʢʪʠʯʥʝ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʷʢʝ ʟʘʚʜʷʢʠ ʧʨʘʢʪʠʮʽ ʜʘʻ ʟʤʦʛʫ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʥʘʫʢʦʚʽ ʷʚʠʱʘ ï ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟ ʝʢʩʧʦʥʘʪʘʤʠ, ʟʤʽʮʥʶʚʘʪʠ 

ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʫ ʰʢʦʣʽ; 

- ʝʤʦʮʽʡʥʝ ʟʘʣʫʯʝʥʥʷ ʡ ʝʩʪʝʪʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʢʩʧʦʟʠʮʽʡ, ʥʘʮʽʣʝʥʠʭ ʥʘ ʩʪʚʦʨʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʨʝʟʦʥʘʥʩʫ, ʝʬʝʢʪʫ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʢʨʘʱʝ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʽ ʬʦʨʤʫʻ ʾʭ ʝʩʪʝʪʠʯʥʝ 

ʩʧʨʠʡʥʷʪʪʷ. 

ʋ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘ ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ ʫ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ ʘʩʧʝʢʪʽ ʚ ʜʦʚʦʻʥʥʠʡ ʯʘʩ ʥʘ ʧʦʩʪʨʘʜʷʥʩʴʢʠʭ ʪʝʨʝʥʘʭ [126].  

ʋ ʩʪʘʪʪʽ çʌʽʣʦʩʦʬʩʴʢʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʟʘʩʘʜʠ ʩʪʚʦʨʝʥʥʷ ʄʫʟʝʶ ʥʘʫʢʠ ʄʘʣʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠè ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ ɯʄʅ ʥʘ ʥʘʚʯʘʥʥʷ ʽ 
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ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ ʚʠʩʣʦʚʣʝʥʦ ʜʫʤʢʫ ʧʨʦ ʪʝ, ʱʦ ʜʽʪʠ, ʷʢʽ ʞʠʚʫʪʴ ʫ ʯʘʩ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʤʦʞʫʪʴ ʙʽʣʴʰ ʯʽʪʢʦ ʫʷʚʠʪʠ ʡ ʟʨʦʟʫʤʽʪʠ ʚ ʪʘʢʦʤʫ ʤʫʟʝʾ, ʱʦ ʪʘʢʝ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, 

ʤʝʭʘʪʨʦʥʽʢʘ, ʙʽʦʥʽʢʘ, ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʯʠʩʣʦʚʝ ʧʨʦʛʨʘʤʥʝ ʢʝʨʫʚʘʥʥʷ, ʢʦʤʧôʶʪʝʨʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʬʨʝʟʝʨʥʽ ʪʘ ʣʘʟʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʢʣʽʤʘʪʠʯʥʽ, ʘʩʪʨʦʥʦʤʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʥʽʞ ʫ ʪʨʘʜʠʮʽʡʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʧʝʨʝʚʘʞʥʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʦʨʝʪʠʯʥʦʤʫ ʚʠʢʣʘʜʽ ʤʘʪʝʨʽʘʣʫ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʷʭ ʫ ʤʝʞʘʭ ʢʣʘʩʥʦ-

ʫʨʦʯʥʦʾ ʩʠʩʪʝʤʠ, ʩʘʤʝ ʟʘʚʜʷʢʠ ʧʨʘʢʪʠʯʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʝʢʩʧʦʥʘʪʘʤʠ [127]. 

ʆʪʞʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ɯʄʅ ʥʘ ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ 

ɯʄʅ ʤʘʶʪʴ ʧʦʧʠʪ, ʚʦʥʠ ʻ ʥʝʚʽʜʜʽʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʡ ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʩʦʮʽʘʣʴʥʦ-ʧʝʜʘʛʦʛʽʯʥʫ ʨʦʣʴ ʫ ʚʠʭʦʚʘʥʥʽ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʘʢʪʠʚʥʽ ʦʩʝʨʝʜʢʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ, ʤʘʡʜʘʥʯʠʢʠ 

ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 
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1.5. ʂʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʘ ʧʝʜʘʛʦʛʽʢʘ ʪʘ ʾʾ ʚʪʽʣʝʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ 

 

ʆʜʥʠʤ ʟ̔ ʧʨʦʚʽʜʥʠʭ ʥʘʧʨʷʤʽʚ ʚ ʦʩʚʽʪʽ, ʱʦ ʩʧʨʠʷʣʠ ʷʢ ʪʝʦʨʝʪʠʯʥʦʤʫ, ʪʘʢ ʽ 

ʧʨʘʢʪʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ɯʄʅ, ʩʪʘʣʘ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʘ ʧʝʜʘʛʦʛʽʢʘ. ʇʨʠʥʮʠʧʠ ʪʘ 

ʧʽʜʭʦʜʠ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʮʴʦʛʦ ʥʘʧʨʷʤʫ, ʩʪʘʣʠ ʬʫʥʜʘʤʝʥʪʦʤ ʨʦʟʚʠʪʢʫ  ̔ʰʠʨʦʢʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘʢʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘʧʨʠʢʽʥʮʽ XX ï ʥʘ ʧʦʯʘʪʢʫ XXI  ʩʪ.  

ɽʧʽʩʪʝʤʦʣʦʛʽʷ ʷʢ ʬʽʣʦʩʦʬʩʴʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʜʠʩʮʠʧʣʽʥʘ ʧʨʝʜʩʪʘʚʣʷʻ 

ʢʦʥʩʪʨʫʢʪʠʚʽʟʤ ʷʢ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʣʶʜʠʥʘ ʬʦʨʤʫʻ ʚʣʘʩʥʠʡ 

ʩʫʙôʻʢʪʠʚʥʠʡ ʦʙʨʘʟ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʦʙôʻʢʪʠʚʥʠʭ ʷʚʠʱ, ʧʨʦʮʝʩʽʚ.  

ʇʦʯʘʪʢʦʚʦ ʽʜʝʾ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ʚ ʧʝʜʘʛʦʛʽʮʽ ʨʦʟʛʣʷʜʘʣʠ ʗ. ɸ. ʂʦʤʝʥʩʴʢʠʡ 

(ʪʝʦʨʽʷ ʧʨʠʨʦʜʦʚʽʜʧʦʚʽʜʥʦʛʦ ʡ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ), ɾ. ɾ. ʈʫʩʩʦ (ʪʝʦʨʽʷ ʚʽʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ), ʁ. ɻ. ʇʝʩʪʘʣʦʮʮʽ (ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʚ ʨʽʟʥʠʭ ʚʠʜʘʭ 

ʧʨʘʢʪʠʯʥʦʾ, ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ), ʁ. ʌ. ɻʝʨʙʘʨʪ (ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʟ ʦʧʦʨʦʶ ʥʘ 

ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ ʫʯʥʷ, ʩʪʫʜʝʥʪʘ) [128, 129, 130, 131]. 

ɻʦʣʦʚʥʽ ʽʜʝʾ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʷʢ 

ʥʘʙʫʪʪʷ ʦʩʦʙʠʩʪʽʩʪʶ ʜʦʩʚʽʜʫ, ʦʙˇʨʫʥʪʦʚʫʶʪʴ ɯ. ɹʝʭ (ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʝ 

ʚʠʭʦʚʘʥʥʷ), ɺ. ʈʠʙʘʣʢʘ (ʧʩʠʭʦʣʦʛʽʷ ʦʩʦʙʠʩʪʦʩʪʽ), ʆ. ʉʘʚʯʝʥʢʦ (ʜʠʜʘʢʪʠʢʘ ʧʦʯʘʪʢʦʚʦʾ 

ʰʢʦʣʠ) [132, 52, 133]. 

ʈʦʜʦʥʘʯʘʣʴʥʠʢʠ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ʚ ʧʝʜʘʛʦʛʽʮʽ, ʟʦʢʨʝʤʘ: ʪʝʦʨʝʪʠʢ ʢʦʛʥʽʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ɾ. ʇʽʘʞʝ; ʪʝʦʨʝʪʠʢ ʢʦʛʥʽʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ɼʞ. ɹʨʫʥʝʨ; ʪʝʦʨʝʪʠʢ 

ʨʘʜʠʢʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ɽ. ɻʣʘʟʝʨʩʬʝʣʴʜ; ʪʝʦʨʝʪʠʢ ʢʦʥʮʝʧʮʽʾ çʥʘʚʯʘʥʥʷ ʯʝʨʝʟ 

ʜʦʩʚʽʜè ɼ. ʂʦʣʙ; ʪʝʦʨʝʪʠʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʤʫʟʝʷʭ ɼʞ. ɽ. ʍʘʡʥ, 

ʥʘʛʦʣʦʰʫʚʘʣʠ, ʱʦ ʟʥʘʥʥʷ ʥʝ ʧʝʨʝʜʘʶʪʴʩʷ ʚʽʜ ʚʯʠʪʝʣʷ ʜʦ ʫʯʥʷ ʚ ʛʦʪʦʚʽʡ ʬʦʨʤʽ, ʘ 

ʘʢʪʠʚʥʦ ʢʦʥʩʪʨʫʶʶʪʴʩʷ ʫʯʥʝʤ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʎʝʡ 

ʧʽʜʭʽʜ, ʟʦʢʨʝʤʘ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʡ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʚ ʤʝʞʘʭ ʥʘʰʦʛʦ 
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ʜʦʩʣʽʜʞʝʥʥʷ, ʽ ʥʘʩʘʤʧʝʨʝʜ ʫ ʪʘʢʦʤʫ ʘʩʧʝʢʪʽ, ʷʢ ʣʶʜʠ ʥʘʙʫʚʘʶʪʴ ʽ ʦʨʛʘʥʽʟʦʚʫʶʪʴ 

ʟʥʘʥʥʷ, ʙʫʜʫʶʯʠ ʾʭ ʥʘ ʚʣʘʩʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʚʽʜʽ [134, 135, 136, 44, 103].  

ɯʜʝʾ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʜʝ ʥʘʚʯʘʥʥʷ ʻ ʘʢʪʠʚʥʠʤ ʧʨʦʮʝʩʦʤ 

ʩʪʚʦʨʝʥʥʷ ʟʥʘʥʴ ʯʝʨʝʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʩʚʽʜ ʽ ʚʟʘʻʤʦʜʽʶ, ʷʢʽ ʻ ʩʪʨʠʞʥʝʤ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʨʦʜʞʝʥʽ ɾ. ʇʽʘʞʝ ʪʘ ɼʞ. ɼʴʶʾ ʪʘ ʨʦʟʚʠʥʫʪʽ ʜʘʣʽ 

ɼʞʦʨʜʞʝʤ ɽ. ʍʘʡʥʦʤ, ʩʪʘʣʠ ʜʦʨʦʞʥʴʦʶ ʢʘʨʪʦʶ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ 

ʫ ʤʫʟʝʷʭ, ʟʦʢʨʝʤʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠ.  

ʅʘʫʢʦʚʘ ʧʨʘʮʷ çLearning in the Museumè (1998) ï ʦʜʥʘ ʟ ʥʘʡʚʧʣʠʚʦʚʽʰʠʭ ʨʦʙʽʪ, 

ʜʝ ɼʞʦʨʜʞ ɽ. ʍʘʡʥ ʧʨʝʟʝʥʪʫʻ ʧʨʦʛʨʝʩʠʚʥʽ ʧʨʠʥʮʠʧʠ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʡ 

ʧʨʝʜʩʪʘʚʣʷʻ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʚ ʤʫʟʝʡʥʠʭ ʧʨʦʩʪʦʨʘʭ. ʆʜʥʽʻʶ ʟ 

ʛʦʣʦʚʥʠʭ ʽʜʝʡ ʨʦʙʦʪʠ ʩʪʘʚ ʚʽʜʩʪʫʧ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʤʫʟʝʡʥʦʾ ʦʩʚʽʪʠ, ʷʢʠʡ 

ʯʘʩʪʦ-ʛʫʩʪʦ ʙʫʚ ʧʘʩʠʚʥʠʤ ʽ ʙʘʟʫʚʘʚʩʷ ʥʘ ʧʝʨʝʜʘʚʘʥʥʽ ʛʦʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʥʘʩʢʽʣʴʢʠ 

ʚʘʞʣʠʚʠʤ ʽ ʧʨʦʜʫʢʪʠʚʥʠʤ ʻ ʤʝʪʦʜ, ʢʦʣʠ ʣʶʜʠ ʦʪʨʠʤʫʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʽ ʢʦʤʧʝʪʝʥʮʽʾ 

ʟʘʚʜʷʢʠ ʦʩʚʽʪʥʽʤ ʧʨʦʛʨʘʤʘʤ ʫ ʤʫʟʝʷʭ, ʱʦ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʩʴʦʛʦʜʥʽ ʬʦʢʫʩʫʶʪʴʩʷ ʥʘ 

ʘʢʪʠʚʥʽʡ ʚʟʘʻʤʦʜʽʾ, ʘ ʥʝ ʣʠʰʝ ʥʘ ʧʝʨʝʜʘʚʘʥʥʽ ʟʥʘʥʴ [103].  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʥʘʚʯʘʥʥʷ ʚ ʤʫʟʝʷʭ, ʟʘ ɼʞ. ɽ. ʍʘʡʥʦʤ, ʩʴʦʛʦʜʥʽ ʻ ʨʝʘʣʴʥʠʤ 

ʧʨʘʢʪʠʯʥʠʤ ʚʪʽʣʝʥʥʷʤ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʦʾ ʧʝʜʘʛʦʛʽʢʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠ 

ʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʧʨʠʥʮʠʧʘʭ:  

- ʤʫʟʝʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʽʩʮʝʤ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ ʥʝ ʧʨʦʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʝʢʩʧʦʥʘʪʘʤʠ, ʘ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʥʠʤʠ ʪʘ ʙʫʜʫʶʪʴ ʩʚʦʾ ʟʥʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʛʦ ʜʦʩʚʽʜʫ; 

- ʤʫʟʝʾ ʟʦʙʦʚôʷʟʘʥʽ ʧʨʦʧʦʥʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʝ 

ʚʽʜʚʽʜʫʚʘʯʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʝʢʩʧʦʥʘʪʘʤʠ, 

ʥʘʚʯʘʪʠʩʴ ʯʝʨʝʟ ʜʦʩʚʽʜ, ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʤʘʡʜʘʥʯʠʢʠ; 

- ʚʠʩʪʘʚʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʤʽʩʪʦʚʥʠʤʠ ʡ ʟʘʭʦʧʣʠʚʠʤʠ, ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʝʢʩʧʦʥʘʪʠ 

ʤʘʶʪʴ ʙʫʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ, ʱʦ ʩʧʦʥʫʢʘʶʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʨʦʟʜʫʤʽʚ ʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʚʟʘʻʤʦʜʽ ʾ ʟ ʥʠʤʠ, ʩʪʚʦʨʶʶʪʴ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʘʢʪʠʚʥʦʛʦ 
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ʥʘʚʯʘʥʥʷ, ʱʦ ʩʪʠʤʫʣʶʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʷʢʝ ʪʘʢ ʚʘʞʣʠʚʝ ʧʽʜ ʯʘʩ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ʉʘʤʦʩʪʽʡʥʝ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʜʦʩʣʽʜʥʠʮʴʢʘ ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ, ʥʘʙʫʪʪʷ ʫʤʽʥʴ  ̔

ʥʘʚʠʯʦʢ ʰʣʷʭʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʪʘ ʧʦʰʫʢʫ ʚʣʘʩʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʚʽʪʫ, ʥʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʩʦʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ ʜʠʪʠʥʠ ʻ ʧʨʦʚʽʜʥʠʤʠ ʧʨʘʢʪʠʢ-ʽʜʝʷʤʠ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʱʦ ʻ ʚʪʽʣʝʥʥʷʤ ʩʘʤʝ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʠʭ 

ʜʫʤʦʢ ʫ ʧʨʘʢʪʠʢʫ ʾʭ ʨʦʙʦʪʠ. ɯʜʝʾ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ʟʤʽʥʶʶʪʴ ʧʘʨʘʜʠʛʤʫ ʥʘʚʯʘʥʥʷ, 

ʚʽʜʩʫʚʘʶʯʠ ʚʩʝʦʭʦʧʥʝ ʪʘ ʪʘʢʝ, ʱʦ ʽʩʥʫʻ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʫʙôʻʢʪʘ ʥʘʚʯʘʥʥʷ, ʟʥʘʥʥʷ ʪʘ 

ʚʠʚʦʜʷʯʠ ʥʘ ʧʝʨʝʜʥʽʡ ʧʣʘʥ ʫʯʥʷ ʟ ʡʦʛʦ ʚʣʘʩʥʠʤ ʩʚʽʪʦʩʧʨʠʡʥʷʪʪʷʤ, ʱʦ ʥʘʜʘʻ ʡʦʤʫ 

ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʫʚʘʪʠ ʩʚʦʶ çʤʦʜʝʣʴè ʩʚʽʪʫ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʦʩʦʙʠʩʪʦʤʫ ʜʦʩʚʽʜʽ, ʚʣʘʩʥʠʭ 

çʩʝʥʩʘʭè ʯʠ çʟʥʘʯʝʥʥʷʭè, ʧʨʠʡʥʷʪʥʠʭ ʽʟ ʥʘʫʢʦʚʠʭ ʧʦʛʣʷʜʽʚ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʠʭ ʽʜʝʡ ʩʪʘʻ ʱʝ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʦʶ ʧʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʽʚ (hands-on), ʷʢʽ ʜʘʶʪʴ 

ʫʯʥʷʤ ʟʤʦʛʫ ʧʨʘʮʶʚʘʪʠ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʡ ʚ ʨʝʘʣʴʥʦʤʫ ʤʽʩʮʽ ʟ 

ʦʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʩʪʘʶʪʴ 

ʝʬʝʢʪʠʚʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʧʦʤʽʯʥʠʢʦʤ ʧʝʜʘʛʦʛʘ, ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʶ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʢʨʘʱʝ ʨʦʟʽʙʨʘʪʠʩʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʝʜʤʝʪʽ ʡ ʧʨʝʜʤʝʪʽ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ, ʟ ʧʦʟʠʮʽʾ 

ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ, ʻ ʥʘʨʽʞʥʠʤ ʢʘʤʝʥʝʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʚʽʜ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʫʯʥʽ ʤʘʶʪʴ ʟʤʦʛʫ ʢʦʥʩʪʨʫʶʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ, ʟ 

ʽʥʰʦʛʦ ï ʻ ʥʝʚʽʜʜʽʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʽʚ ʤʦʪʠʚʘʮʽʾ, ʩʘʤʦʥʘʚʯʘʥʥʷ, ʥʝʟʘʣʝʞʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ ʡ ʽʥʢʣʶʟʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʧʦʪʨʝʙ ʪʘ ʽʥʪʝʨʝʩʽʚ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʩʪʨʫʢʪʠʚʽʟʤ ï ʮʝ ʧʨʦʚʽʜʥʘ ʥʠʥʽ ʧʝʜʘʛʦʛʽʯʥʘ ʪʝʦʨʽʷ ʪʘ ʧʽʜʭʽʜ ʜʦ 

ʧʝʜʘʛʦʛʽʢʠ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʦʤʫ, ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘ ʫʯʥʷ ʟ ʡʦʛʦ ʽʥʪʝʨʝʩʘʤʠ 

ʪʘ ʩʘʤʦʩʪʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʫʯʥʽ ʘʢʪʠʚʥʦ ʙʫʜʫʶʪʴ ʚʣʘʩʥʝ ʨʦʟʫʤʽʥʥʷ 

ʩʚʽʪʫ ʪʘ ʥʘʙʫʚʘʶʪʴ ʟʥʘʥʴ ʯʝʨʝʟ ʩʚʽʡ ʜʦʩʚʽʜ, ʚʟʘʻʤʦʜʽʶ ʪʘ ʨʝʬʣʝʢʩʽʶ. ɿ ʦʛʣʷʜʫ ʥʘ 

ʟʘʟʥʘʯʝʥʝ ʜʦ ʦʩʥʦʚʥʠʭ ʦʟʥʘʢ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ʚ ʧʝʜʘʛʦʛʽʮʽ ʥʘʣʝʞʘʪʴ:  
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- ʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʢʦʣʠ ʫʯʥʽ ʥʘʙʫʚʘʶʪʴ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ, 

ʚʠʢʦʥʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ; ʧʨʠʯʦʤʫ ʥʘʚʯʘʥʥʷ ʥʝ ʻ ʧʘʩʠʚʥʠʤ, 

ʘ ʩʧʦʥʫʢʘʻ ʫʯʥʷ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʥʴ; 

- ʧʨʘʢʪʠʯʥʝ ʥʘʚʯʘʥʥʷ ʷʢ ʫʯʘʩʪʴ ʫ ʨʝʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ, ʤʦʜʝʣʶʚʘʥʥʽ ʯʠ 

ʧʦʣʴʦʚʠʭ ʨʦʙʦʪʘʭ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʮʽʡ;  

- ʢʦʥʪʝʢʩʪʥʝ ʥʘʚʯʘʥʥʷ, ʫʟʛʦʜʞʝʥʝ ʟ ʧʦʜʽʷʤʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʽ ʞʠʪʪʷʤ ʫʯʥʽʚ, ʱʦ 

ʨʦʙʠʪʴ ʟʥʘʥʥʷ ʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʪʘ ʟʘʩʪʦʩʦʚʥʠʤʠ;  

- ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʦʙʣʝʤ, ʢʦʣʠ ʫʯʥʷʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʨʝʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʘʙʦ ʩʮʝʥʘʨʽʾ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʜʣʷ ʧʦʰʫʢʫ ʨʽʰʝʥʴ; 

- ʟʘʦʭʦʯʝʥʥʷ ʫʯʥʽʚ ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʰʫʢʘʪʠ ʚʽʜʧʦʚʽʜʽ ʪʘ ʚʠʚʯʘʪʠ ʮʽʢʘʚʽ ʪʝʤʠ, ʱʦ 

ʩʧʨʠʷʻ ʟʘʮʽʢʘʚʣʝʥʥʶ ʪʘ ʧʨʘʛʥʝʥʥʶ ʜʦʩʣʽʜʞʫʚʘʪʠ;  

- ʩʦʮʽʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ, ʷʢʘ ʚʚʘʞʘʻʪʴʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʘʩʧʝʢʪʦʤ 

ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʧʝʨʝʜʙʘʯʘʻ ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʩʧʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʦʙʤʽʥʫ ʽʜʝʷʤʠ ʟ ʦʜʥʦʣʽʪʢʘʤʠ ʪʘ ʫ ʛʨʫʧʽ, ʱʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫʯʥʷʤ 

ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʥʘʫʢʦʚʽ ʢʦʥʮʝʧʮʽʾ;  

- ʚʘʞʣʠʚʽʩʪʴ ʧʦʧʝʨʝʜʥʽʭ ʟʥʘʥʴ ʪʘ ʜʦʩʚʽʜʫ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʫʯʥʽ ʬʦʨʤʫʶʪʴ ʥʦʚʽ ʟʥʘʥʥʷ, 

ʧʦʻʜʥʫʶʯʠ ʾʭ ʽʟ ʪʠʤ, ʱʦ ʚʦʥʠ ʚʞʝ ʟʥʘʶʪʴ, ʘ ʟ ʽʥʰʦʛʦ ï ʚʯʠʪʝʣʽ ʦʮʽʥʶʶʪʴ ʧʦʧʝʨʝʜʥʽ 

ʟʥʘʥʥʷ ʫʯʥʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ;  

- ʫʯʥʽ ʻ ʪʚʦʨʮʷʤʠ ʩʝʥʩʫ, ʘʢʪʠʚʥʦ ʬʦʨʤʫʶʯʠ ʚʣʘʩʥʝ ʨʦʟʫʤʽʥʥʷ, ʧʽʜʢʣʶʯʘʶʯʠ ʥʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʯʠʥʥʠʭ ʤʝʥʪʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʦʩʤʠʩʣʶʶʯʠ ʩʚʽʪ;  

- ʩʢʘʬʬʦʣʜʠʥʛ ʘʙʦ ʧʽʜʪʨʠʤʢʘ ʨʫʭʫ ʚ ʟʦʥʽ ʥʘʡʙʣʠʞʯʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʘ ʧʦʩʪʫʧʦʚʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʤʽʨʦ  ʁʥʘʙʫʪʪʷ ʫʯʥʷʤʠ ʥʦʚʦʛʦ ʜʦʩʚʽʜʫ, ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥ ɹʽ 

ʥʘʚʠʯʦʢ;  

- ʘʚʪʦʥʦʤʽʷ ʷʢ ʟʜʘʪʥʽʩʪʴ ʽ ʛʦʪʦʚʥʽʩʪʴ ʙʨʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʚʦʻ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ ʧʦʩʪʘʥʦʚʢʫ ʮʽʣʝʡ, ʚʠʙʽʨ, ʩʘʤʦʢʦʥʪʨʦʣʴ ʽ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ 

ʥʘʚʯʘʥʥʷ; 
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- ʨʝʬʣʝʢʩʽʷ ʷʢ ʧʨʦʮʝʩ ʤʝʪʘʧʽʟʥʘʥʥʷ, ʦʙʤʽʨʢʦʚʫʚʘʥʥʷ ʩʚʦʛʦ ʜʦʩʚʽʜʫ, ʨʦʟʫʤʽʥʥʷ ʡ 

ʘʜʘʧʪʘʮʽʷ ʚʣʘʩʥʠʭ ʟʥʘʥʴ ʽ ʧʦʪʨʝʙ; 

- ʘʚʪʝʥʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʝʤʦʥʩʪʨʘʮʽʾ ʫʯʥʷʤʠ ʩʚʦʛʦ ʨʦʟʫʤʽʥʥʷ ʯʝʨʝʟ 

ʧʨʘʢʪʠʯʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʨʦʻʢʪʠ ʯʠ ʧʨʝʟʝʥʪʘʮʽʾ, ʘ ʥʝ ʧʨʦʩʪʦ ʪʨʘʜʠʮʽʡʥʽ ʪʝʩʪʠ ʪʘ 

ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ; 

- ʛʥʫʯʢʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʾʭ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʩʪʠʣʷʭ ʥʘʚʯʘʥʥʷ, ʪʝʤʧʘʭ ʪʘ ʽʥʪʝʨʝʩʘʭ.  

ʇʨʦʪʝ, ʨʦʟʛʣʷʜʘʶʯʠ hands-on ʪʘ ʽʥʰʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʪʨʠʤʘʥʥʷ ʜʦʩʚʽʜʫ ʤʝʪʦʜʠ, 

ɼʞ. ɼʴʶʾ ʟʘʩʪʝʨʽʛʘʚ, ʱʦ ʜʦʩʚʽʜ ʪʘ ʦʩʚʽʪʫ ʥʝ ʤʦʞʥʘ ʧʨʠʨʽʚʥʶʚʘʪʠ ʦʜʥʝ ʜʦ ʦʜʥʦʛʦ. ʋ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʩʚʽʜ, ʦʪʨʠʤʘʥʠʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʫʧʠʥʮʽ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʘʙʦ ʩʧʦʪʚʦʨʝʥʥʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʟʫʩʠʣʣʷ ʧʝʜʘʛʦʛʘ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʪʝ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʧʨʠʻʤʥʽ ʚʨʘʞʝʥʥʷ ʚʽʜ ʦʪʨʠʤʘʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʫʯʥʽʚ, 

ʘ ʟ ʽʥʰʦʾ ï ʛʘʨʘʥʪʫʚʘʪʠ ʚʧʣʠʚ ʮʴʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʜʦʩʚʽʜʫ ʥʘ ʥʘʩʪʫʧʥʠʡ ʪʘ ʡʦʛʦ 

ʥʝʧʝʨʝʨʚʥʽʩʪʴ. ʈʦʟʫʤʽʥʥʷ ʚʠʢʣʘʜʘʯʘ ʪʘ ʚʦʣʦʜʽʥʥʷ ʮʠʤ ʧʨʦʮʝʩʦʤ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʘʢʪʠʚʥʦ ʟʘʣʫʯʘʪʠ ʫʯʥʽʚ ʜʦ ʜʽʷʣʴʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʞʝ ʦʪʨʠʤʘʥʠʡ 

ʜʦʩʚʽʜ ʫ ʙʽʣʴʰʽʡ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʨʦʮʝʩ ʥʝʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɼʞʦʥ ɼʴʶʾ ʱʦʜʦ ʮʴʦʛʦ ʟʘʟʥʘʯʘʚ: çʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʦʩʚʽʪʠ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʜʦʩʚʽʜʽ, 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʙʨʘʪʠ ʪʦʡ ʪʠʧ ʩʧʨʘʚʞʥʴʦʛʦ ʜʦʩʚʽʜʫ, ʷʢʠʡ ʧʣʽʜʥʦ ʪʘ ʪʚʦʨʯʦ ʞʠʚʝ 

ʚ ʥʘʩʪʫʧʥʦʤʫ ʜʦʩʚʽʜʽè [41]. 

ɼʞ. ʍʝʡʥ ʚʠʟʥʘʯʠʚ ʱʝ ʦʜʠʥ ʢʨʠʪʝʨʽʡ, ʷʢʠʡ ʻ ʥʝʚʽʜʜʽʣʴʥʦʶ ʯʘʩʪʠʥʦʶ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʅʘ ʡʦʛʦ ʜʫʤʢʫ, ʽʥʪʝʨʘʢʪʠʚʥʘ 

ʚʟʘʻʤʦʜʽʷ ʪʘ hands-on ʧʽʜʭʽʜ ï ʮʝ ʥʘʩʢʽʣʴʢʠ ʧʨʘʢʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʟʘʜʽʶʻ ʨʦʟʫʤ ʯʝʨʝʟ 

ʨʫʢʠ [137]. ʆʪʞʝ, ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ hands-on ʻ minds-on ʘʩʧʝʢʪ ʥʘʚʯʘʥʥʷ. ʗʢ ʧʠʩʘʚ 

ɼ. ɼʞʦʥʘʩʩʝʥ: çʇʨʦʙʣʝʤʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʟʘʣʫʯʘʻ ʫʯʥʽʚ ï ʷʢ hands-on, ʪʘʢ ʽ 

minds-on ï ʜʦ ʚʠʨʽʰʝʥʥʷ ʩʧʨʘʚʞʥʽʭ ʧʨʦʙʣʝʤ, ʩʪʠʤʫʣʶʶʯʠ ʛʣʠʙʦʢʝ ʢʦʛʥʽʪʠʚʥʝ 

ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷè. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽʜʝʡ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ʫ 

ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 



112 

 

ʽʥʰʠʤ ʦʩʚʽʪʥʽʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ, ʷʢ ʟʘʫʚʘʞʫʚʘʣʠ ɼʞʦʥ ɹʨʘʥʩʬʦʨʜ, ɽʥʥ ɹʨʘʫʥ ʠ ʈʦʜʥʽ 

ʂʦʢʽʥʛ, ʫ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʩʝʥʩʽ ʩʫʯʘʩʥʘ ʪʝʦʨʽʷ ʥʘʚʯʘʥʥʷ ʨʽʚʥʦʟʥʘʯʥʘ ʩʫʜʞʝʥʥʶ, 

ʱʦ ʣʶʜʠ ʙʫʜʫʶʪʴ ʥʦʚʽ ʟʥʘʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʪʦʛʦ, ʱʦ ʚʦʥʠ ʚʞʝ ʟʥʘʶʪʴ ʽ ʫ ʱʦ 

ʚʽʨʷʪʴ. ʆʪʞʝ, ʥʝʭʪʫʚʘʥʥʷ ʘʥʘʣʽʟʦʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʢʨʽʟʴ 

ʧʨʠʟʤʫ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ, ʷʢʠʡ ʘʧʝʣʶʻ ʜʦ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʫʯʥʽʚ, ʧʨʠʟʚʝʜʝ ʜʦ ʚʪʨʘʪʠ 

ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʧʦʛʣʷʜʠ ʚʯʝʥʠʭ-ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʽʚ ʥʘ ʟʥʘʯʝʥʥʷ 

ʦʩʦʙʠʩʪʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʥʘʥʴ ʫʯʥʷʤʠ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʪʘʢʦʞ ʧʦʩʪʘʻ ʚʘʞʣʠʚʝ 

ʧʠʪʘʥʥʷ ʧʨʦ ʚʧʣʠʚ ʦʩʦʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ ʫʯʥʷ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʝʢʩʧʦʟʠʮʽʾ [138].  

ʅʘ ʜʫʤʢʫ ɼʞ. ɽ. ʍʝʡʥʘ, ʬʦʨʤʫʚʘʥʥʷ ʡ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʟʦʢʨʝʤʘ ʡ 

ʫʩʴʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʛʘʣʦʤ ʤʘʻ ʩʧʠʨʘʪʠʩʷ ʪʘ ʘʧʝʣʶʚʘʪʠ ʜʦ 

ʪʦʛʦ ʜʦʩʚʽʜʫ, ʷʢʠʡ ʫʯʥʽ ʧʨʠʥʦʩʷʪʴ ʟ ʩʦʙʦʶ ʚ ʤʫʟʝʡ ʽ ʷʢʠʡ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 

ʤʫʟʝʡʥʦʾ ʝʢʩʧʦʟʠʮʽʾ ʫ ʧʨʦʮʝʩʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʾʭ ʟʥʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ, ʦʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʤʘʻ ʧʦʩʪʽʡʥʦ ʝʤʧʽʨʠʯʥʦ ʧʝʨʝʚʽʨʷʪʠʩʷ ʥʘ ʧʨʝʜʤʝʪ ʪʦʛʦ, ʷʢʽ ʚʧʣʠʚʠ ʪʘ 

ʚʨʘʞʝʥʥʷ ʚʦʥʦ ʩʧʨʘʚʣʷʻ ʥʘ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʪʘ ʯʠ ʝʬʝʢʪʠʚʥʦ ʩʝʨʝʜʦʚʠʱʝ 

ʨʝʬʣʝʢʩʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʦʩʦʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ [137, 139]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʥʠʡ ʘʩʧʝʢʪ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʝ ʧʦʢʨʘʱʫʚʘʪʠʩʷ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʟʘʚʜʷʢʠ ʷʢʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʟ ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʥʘ ʨʽʚʥʽ ʦʩʦʙʠʩʪʠʭ ʩʝʥʩʽʚ, ʘ ʧʦʨʽʚʥʷʥʦ 

ʥʝʚʝʣʠʢʽ ʚʥʝʩʢʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʚʨʝʰʪʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʥʘʯʥʦʤʫ 

ʧʦʢʨʘʱʝʥʥʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ.  

ʋ ʧʽʜʩʫʤʢʫ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʽʜʝʾ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ʪʘ ʧʦʛʣʷʜʠ ʥʘ ʦʩʚʽʪʫ ʢʨʽʟʴ ʡʦʛʦ 

ʧʨʠʟʤʫ ʤʦʞʥʘ ʧʦʜʽʣʷʪʠ ʘʙʦ ʞ ʩʪʘʚʠʪʠʩʷ ʩʢʝʧʪʠʯʥʦ. ʂʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʘ ʧʝʜʘʛʦʛʽʢʘ 

ʚʠʨʽʰʘʣʴʥʠʤ ʯʠʥʦʤ ʚʧʣʠʥʫʣʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʬʦʨʤʘʣʴʥʦʾ ʪʘ ʥʝʬʦʨʤʘʣʴʥʦʾ 

ʦʩʚʽʪʠ, ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʠʤʠ ʻ ʡ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ, ʟʨʦʙʠʚʰʠ ʘʢʮʝʥʪ ʥʘ ʪʦʤʫ, ʱʦ ʥʘʚʯʘʥʥʷ ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʷ 

ʯʝʨʝʟ ʘʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʽ ʩʦʮʽʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ.  

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʩʪʘʣʠ ʚʘʞʣʠʚʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ 

ʤʠʩʣʝʥʥʷ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʟʤʽʩʪʠʣʠ ʬʦʢʫʩ 

ʩʫʯʘʩʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʟ ̔ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 
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ʜʦʩʚʽʜʫ ʫʯʥʽʚ, ʜʝ ʟʥʘʥʥʷ ʢʦʥʩʪʨʫʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʘ ʥʝ ʯʝʨʝʟ ʧʘʩʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ. ʉʘʤʝ ʮʝ ʜʘʣʦ 

ʧʦʰʪʦʚʭ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʦʨʤʘʪʽʚ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ, ʟʦʢʨʝʤʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʫʟʝʾʚ ʥʘʫʢʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʣʠʚ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʦʾ ʧʝʜʘʛʦʛʽʢʠ ʥʘ ɯʄʅ ʩʪʠʩʣʦ ʤʦʞʥʘ 

ʚʠʢʣʘʩʪʠ ʪʘʢ: ʘʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ (ʙʝʟʧʦʩʝʨʝʜʥʷ ʚʟʘʻʤʦʜʽʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʩʪʝʥʜʘʤʠ, ʤʫʟʝʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʦʜʝʣʷʤʠ ʪʦʱʦ); ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ 

ʜʦʩʚʽʜ (ʟʥʘʥʥʷ ʦʪʨʠʤʫʶʪʴʩʷ ʰʣʷʭʦʤ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 

ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʨʦʜʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʷʚʠʱ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʘʛʘʪʠʡ ʽ ʟʘʭʦʧʣʠʚʠʡ ʦʩʚʽʪʥʽʡ 

ʜʦʩʚʽʜ); ʩʦʮʽʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ (ʢʦʣʝʢʪʠʚʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʜʦʩʚʽʜ, ʱʦ ʧʦʩʠʣʶʻ ʨʦʟʫʤʽʥʥʷ 

ʯʝʨʝʟ ʦʙʤʽʥ ʽʜʝʷʤʠ ʪʘ ʚʠʩʥʦʚʢʘʤʠ); ʥ̔ʪʝʨʘʢʪʠʚʥʽʩʪʴ  ̔ ʪʝʭʥʦʣʦʛʽʾ (ʚʽʨʪʫʘʣʴʥʘ 

ʨʝʘʣʴʥʽʩʪʴ (VR), ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (AR), ʩʠʤʫʣʷʪʦʨʠ, ʤʫʣʴʪʠʪʘʯ-ʩʪʦʣʠ, 

ʛʦʣʦʛʨʘʬʽʯʥʽ ʧʨʦʻʢʮʽʾ; ʩʝʥʩʦʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʨʦʙʦʪʦʪʝʭʥʽʯʥʽ ʧʣʘʪʬʦʨʤʠ, 3D-ʜʨʫʢ, 

ʩʝʥʩʦʨʥʽ ʧʘʥʝʣʽ; STEM, ʽʥʪʝʨʘʢʪʠʚʥʽ ʦʩʚʽʪʥʽ ʽʛʨʠ, ʧʨʦʻʢʪʥʘ ʪʝʭʥʦʣʦʛʽʷ), ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʚʽʜʚʽʜʫʚʘʯʘʤ ʛʣʠʙʦʢʦ ʟʘʥʫʨʠʪʠʩʷ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, ʟ ʙʽʣʴʰʠʤ ʽʥʪʝʨʝʩʦʤ ʽ 

ʜʦʧʠʪʣʠʚʽʩʪʶ. 

ʗʩʢʨʘʚʽ ʧʨʠʢʣʘʜʠ ʪʘʢʠʭ ɯʄʅ, ʚʠʟʥʘʥʠʭ ʩʚʽʪʦʤ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʚʽʜʚʽʜʫʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʘʢʪʠʚʥʦ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʥʘʫʢʦʚʽ ʷʚʠʱʘ ʯʝʨʝʟ ʜʦʩʚʽʜ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʶ: 

Exploratorium (ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʉʐɸ), Science Museum (ʃʦʥʜʦʥ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ), 

Cit® des Sciences et de lôIndustrie (ʇʘʨʠʞ, ʌʨʘʥʮʽʷ), Museo de las Ciencias Principe Felipe 

(ɺʘʣʝʥʩʽʷ, ɯʩʧʘʥʽʷ), Technisches Museum (ɺʽʜʝʥʴ, ɸʚʩʪʨʽʷ), Copernicus Science Centre 

(ɺʘʨʰʘʚʘ, ʇʦʣʴʱʘ), Technopolis (ʄʝʭʝʣʝʥ, ɹʝʣʴʛʽʷ). 

ʆʪʞʝ, ʧʽʜʭʽʜ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ, ʥʘʜʘʻ ʘʢʪʫʘʣʴʥ ̔ʧʦʛʣʷʜʠ ʥʘ ʪʽ ʘʩʧʝʢʪʠ ʦʩʚʽʪʠ, ʱʦ 

ʟʘʟʚʠʯʘʡ ʽʛʥʦʨʫʶʪʴʩʷ ʯʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʧʝʨʠʬʝʨʽʾ ʫʚʘʛʠ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʦʩʣʽʜʥʠʢʽʚ. ʋ ʚʠʧʘʜʢʫ ʟ ɯʄʅ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʝʤʦʥʩʪʨʫʻ ʩʚʦʶ ʧʝʨʝʚʘʛʫ ʪʘ ʦʩʦʙʣʠʚʽʩʪʴ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʩʧʝʮʠʬʽʮʽ ʩʪʘʣʠ ʚʪʽʣʝʥʥʷʤ ʽʜʝʡ 

ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ. 
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1.6. ʊʝʦʨʽʷ ʢʦʥʝʢʪʠʚʽʟʤʫ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

 

ʋ ʩʚʽʪʽ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʧʦʩʪʽʡʥʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʟʤʽʥʽ ʘʙʦ ʜʦʧʦʚʥʝʥʥʽ ʪʠʭ 

ʦʩʚʽʪʥʽʭ ʪʝʦʨʽʡ, ʷʢʽ ʧʝʨʝʩʪʘʣʠ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʟʘʧʠʪʘʤ ʞʠʪʪʷ  ̔ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʘʢ ʚʽʜʙʫʚʘʣʦʩʴ ʽ ʟ ʚʽʜʥʦʩʥʦ ʥʦʚʦʶ ʪʝʦʨʽʻʶ ʢʦʥʝʢʪʠʚʽʟʤʫ, ʷʢʘ 

ʚʠʥʠʢʣʘ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʠʢʣʠʢʠ ʮʠʬʨʦʚʦʾ ʝʧʦʭʠ ʪʘ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʾʭ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʪʘʢ ʽ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ. ʂʦʥʝʢʪʠʚʽʟʤ ʤʦʞʥʘ ʩʪʠʩʣʦ ʩʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʪʝʦʨʽʶ ʥʘʚʯʘʥʥʷ ʚ ʮʠʬʨʦʚʫ 

ʝʧʦʭʫ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ, ʷʢʘ ʚʠʥʠʢʣʘ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ. 

ʈʦʜʦʥʘʯʘʣʴʥʠʢʘʤʠ ʚʯʝʥʥʷ ʢʦʥʝʢʪʠʚʽʟʤʫ, ʱʦ ʧʦʻʜʥʫʻ ʽʜʝʾ ʢʦʛʥʽʪʠʚʽʟʤʫ, 

ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʷʢ ʪʝʦʨʽʾ ʥʘʚʯʘʥʥʷ ʚ ʮʠʬʨʦʚʫ ʝʧʦʭʫ, ʙʫʣʠ 

ɼʞ. ʉʽʤʝʥʩ, ʉ. ɼʘʫʥ, ɹ. ʂʝʨʨ, ɾ. ʃʝʡʚ, ɽ. ɺʝʥʛʝʨ, ʇ. ʅʦʨʽʩ [140, 141, 142, 143, 144]. 

ɼʞ. ʉʽʤʝʥʩ ʟʘʟʥʘʯʘʚ, ʱʦ ʚ ʮʽʡ ʪʝʦʨʽʾ ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ ʚʚʘʞʘʻʪʴʩʷ ʯʘʩ, ʢʦʣʠ ʟʥʘʥʥʷ 

ʘʢʪʫʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʧʨʦʮʝʩ ʧʽʜôʻʜʥʘʥʥʷ ʫʯʥʷ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ ʪʘ ʻ ʦʩʥʦʚʦʶ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʥʘʚʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʾ ʟʤʽʥʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʢʦʣʠ ʫʯʝʥʴ ʥʘʙʫʚʘʻ ʚʤʽʥʥʷ ʦʪʨʠʤʫʚʘʪʠ ʟʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʬʽʣʴʪʨʫʚʘʪʠ 

ʚʪʦʨʠʥʥʫ ʪʘ ʟʘʡʚʫ ʽʥʬʦʨʤʘʮʽʶ [140].  

ʋ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ çConnectivism: a Learning Theory for the Digital Ageè ɼʞ. ʉʽʤʝʥʩ 

ʜʦʚʦʜʠʚ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʪʝʦʨʽʾ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ ʙʽʭʝʚʽʦʨʠʟʤ, ʢʦʛʥʽʪʠʚʽʟʤ ʽ 

ʢʦʥʩʪʨʫʢʪʠʚʽʟʤ, ʥʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ [140]. ʊʝʦʨʽʷ 

ʢʦʥʝʢʪʠʚʽʟʤʫ ʧʦʯʠʥʘʻ ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʷʚʽ ʪʘ ʨʦʟʚʠʪʢʫ ʥʦʚʦʾ ʧʝʜʘʛʦʛʽʢʠ, 

ʜʝ ʫʯʝʥʴ ʩʪʘʻ ʙʽʣʴʰ ʘʚʪʦʥʦʤʥʠʤ ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʢʦʥʪʨʦʣʶ. 

ɺʠʜʽʣʠʤʦ ʽʜʝʾ ʢʦʥʝʢʪʠʚʽʟʤʫ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʮʽʥʥʽʩʪʴ ʚ ʤʝʞʘʭ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʥʘʚʯʘʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʟʥʘʥʴ, ʘ ʥʝ ʩʧʦʞʠʚʘʥʥʷ ʟʥʘʥʴ;  

- ʟʥʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥ ̔ʯʝʨʝʟ ʤʝʨʝʞʽ; 
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- ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ; 

- ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʽʚ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʡ ʣʶʜʴʤʠ (ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ);  

- ʟʜʘʪʥʽʩʪʴ ʟʥʘʭʦʜʠʪʠ ʥʦʚʽ ʟʥʘʥʥʷ ʻ ʚʘʞʣʠʚʽʰʦʶ, ʥʽʞ ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

- ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. 

ʗʢʱʦ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʪʦ ʙʘʟʦʚʠʤʠ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʪʘʢʽ ʘʩʧʝʢʪʠ: 

- ʟʥʘʥʥʷ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʟʜʦʙʫʚʘʯʽ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

ʧʦʚʠʥʥʽ ʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʤʦʜʝʣʶʚʘʥʥʷ) ʽ ʚʤʽʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ); 

- ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ (ʟʜʘʪʥʽʩʪʴ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, 

ʧʝʨʝʚʽʨʷʪʠ ʧʨʘʚʜʠʚʽʩʪʴ ʜʞʝʨʝʣ ʽ ʜʦʙʠʨʘʪʠ ʜʦʩʪʦʚʽʨʥʽ, ʨʝʣʝʚʘʥʪʥʽ ʜʘʥʽ); 

- ʫʤʽʥʥʷ ʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ ʡ ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ (ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʪʠ 

ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʦʙʣʝʤʠ, ʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʤʝʪʫ, ʟʘʚʜʘʥʥʷ); 

- ʫʤʽʥʥʷ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʧʨʦʮʝʩ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ (ʯʝʨʝʟ ʦʧʠʪʫʚʘʥʥʷ, 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪʠ ʡ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʦʧʨʘʮʶʚʘʥʥʷ ʡ ʘʥʘʣʽʟ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ); 

- ʚʤʽʥʥʷ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʡ ʜʦʭʦʜʠʪʠ ʣʦʛʽʯʥʠʭ ʚʠʩʥʦʚʢʽʚ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ;  

- ʧʨʝʟʝʥʪʘʮʽʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʫʩʥʦ, ʧʠʩʴʤʦʚʦ, ʯʝʨʝʟ ʛʨʘʬʽʢʠ ʘʙʦ 

ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʧʨʝʟʝʥʪʘʮʽʾ). 

ʗʢ ʱʦ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʜʦʩʣʽʜʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ɯʄʅ ʢʨʽʟʴ ʧʨʠʟʤʫ ʢʦʥʝʢʪʠʚʽʟʤʫ, ʪʦ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ 

ʦʩʥʦʚʥʽ ʚʧʣʠʚʠ, ʷʢʽ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʦʧʦʚʥʶʶʪʴ ʾʾ ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʘʭ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ:  
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- ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞʘʭ, ʮʠʬʨʦʚʽ ʥʘʚʠʯʢʠ (ʚʤʽʥʥʷ 

ʟʥʘʡʪʠ ʨʝʣʝʚʘʥʪʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʫ ʩʚʦʾ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞ ʟʥʘʥʴ, ʥʘʫʢʦʚʠʭ ʙʘʟ ʜʘʥʠʭ, 

ʬʦʥʜʽʚ ʤʫʟʝʾʚ, ʬʦʨʫʤʽʚ ʧʨʦʬʝʩʽʡʥʠʭ ʩʧʽʣʴʥʦʪ) ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʘʢʪʫʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ; 

- ʚʤʽʥʥʷ ʥʘʚʯʘʪʠʩʴ ʯʝʨʝʟ ʢʦʣʘʙʦʨʘʮʽʶ ʪʘ ʦʙʤʽʥ ʟʥʘʥʥʷʤʠ (ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ 

ʢʦʤʘʥʜʽ, ʫ ʤʝʨʝʞʽ, ʦʙʤʽʥʶʚʘʪʠʩʷ ʟʥʘʥʥʷʤʠ ʟ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ (ʥʘ 

ʧʣʘʪʬʦʨʤʘʭ ʪʠʧʫ çResearchGatetaè ʪʘ ʽʥ.), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʪʠʚʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʜʝ ʫʯʘʩʥʠʢʠ ʜʽʣʷʪʴʩʷ ʩʚʦʾʤ ʜʦʩʚʽʜʦʤ); 

- ʥʘʷʚʥʽʩʪʴ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʚʤʽʥʥʷ ʜʦʙʠʨʘʪʠ ʽʥʬʦʨʤʘʮʽʶ (ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʙʘʟ ʜʘʥʠʭ, ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʝʷʢʽʩʥʠʭ ʘʙʦ 

ʥʝʨʝʣʝʚʘʥʪʥʠʭ ʜʞʝʨʝʣ, ʦʪʨʠʤʘʥʥʷ ʧʨʘʚʜʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ);  

- ʨʦʣʴ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʭ (ʟʦʢʨʝʤʘ: ʮʠʬʨʦʚʠʭ, ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ, ʦʥʣʘʡʥ-ʢʫʨʩʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʩʫʯʘʩʥʽʰʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʥʘʱʝʥʥʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ, ʷʢʽ ʥʘʜʘʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚôʷʟʢʠ ʤʽʞ ʫʯʥʷʤʠ, ʜʞʝʨʝʣʘʤʠ ʟʥʘʥʴ ʽ ʪʴʶʪʦʨʘʤʠ);  

- ʛʥʫʯʢʽʩʪʴ ʽ ʘʜʘʧʪʠʚʥʽʩʪʴ (ʚʤʽʥʥʷ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʟʥʘʥʴ, 

ʪʝʭʥʦʣʦʛʽʡ, ʥʘʫʢʦʚʠʭ ʧʘʨʘʜʠʛʤ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Big Data, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ); 

- ʧʦʩʪʽʡʥʘ ʩʘʤʦʦʩʚʽʪʘ ʡ ʥʘʚʯʘʥʥʷ (ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʟʥʘʥʴ ʥʘ 

ʦʩʥʦʚʽ ʥʦʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ). 

ʆʪʞʝ, ʚʨʘʭʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʢʦʥʝʢʪʠʚʽʟʤʫ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʜʦʧʦʚʥʶʻ ʽ 

ʧʽʜʩʠʣʶʻ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʽʜʭʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚ ʩʝʨʝʜʦʚʠʱʘʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʚ ʢʦʥʪʝʢʩʪʽ ʝʬʝʢʪʠʚʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʩʧʽʚʧʨʘʮʽ ʫ ʛʣʦʙʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʟʥʘʥʴ. ʋʤʽʥʥʷ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʫʤʦʚ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʦʜʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ 

ʾʾ ʪʘ ʚʤʽʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ï ʮʝ ʢʣʶʯʦʚʽ ʥʘʚʠʯʢʠ, ʷʢʽ ʢʦʥʝʢʪʠʚʽʟʤ ʜʦʧʦʤʘʛʘʻ 

ʨʦʟʚʠʚʘʪʠ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 
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1.7  ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʾ ʪʝʦʨʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʫʟʝʡʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ 

 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʡ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʟʥʘʥʴ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʻ 

ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʦʚʦʾ 

ʥʘʫʢʦʚʦʾ ʝʣʽʪʠ, ʛʝʥʝʨʘʮʽʾ ʢʨʝʘʪʠʚʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʛʦʪʦʚʽ ʜʦ ʽʥʥʦʚʘʮʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ, ʚʠʚʘʞʝʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʆʩʥʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʩʦʮʽʦʢʫʣʴʪʫʨʥʘ ʪʝʦʨʽʷ, ʷʢʘ ʻ ʧʨʦʚʽʜʥʦʶ ʫ ʧʝʜʘʛʦʛʽʮʽ ʪʘ ʧʩʠʭʦʣʦʛʽʾ ʪʘ 

ʚʧʣʠʚʘʻ ʥʘ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʘʢʪʠʚʥʽʡ ʩʦʮʽʘʣʴʥʽʡ ʚʟʘʻʤʦʜʽʾ ʡ 

ʢʫʣʴʪʫʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʥʥʷ. 

ʉʦʮʽʦʢʫʣʴʪʫʨʥʘ ʪʝʦʨʽʷ ï ʮʝ ʧʩʠʭʦʣʦʛʽʯʥʘ ʽ ʧʝʜʘʛʦʛʽʯʥʘ ʢʦʥʮʝʧʮʽʷ, ʷʢʘ ʩʪʚʝʨʜʞʫʻ, 

ʱʦ ʨʦʟʚʠʪʦʢ ʢʦʛʥʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʦʩʦʙʠʩʪʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʫ 

ʚʟʘʻʤʦʜʽʶ ʪʘ ʢʫʣʴʪʫʨʥʠʡ ʢʦʥʪʝʢʩʪ. ɺʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʜʝʾ, ʱʦ ʨʦʟʚʠʪʦʢ ʽ ʥʘʚʯʘʥʥʷ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ ʘʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʝ ʟʥʘʥʥʷ ʽ 

ʥʘʚʠʯʢʠ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʢʦʤʫʥʽʢʘʮʽʶ ʪʘ ʢʫʣʴʪʫʨʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. ʉʦʮʽʦʢʫʣʴʪʫʨʥʘ 

ʪʝʦʨʽʷ ʚʽʜʦʤʘ ʟʘʚʜʷʢʠ ʢʦʥʮʝʧʮʽʾ ʟʦʥʠ ʥʘʡʙʣʠʞʯʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʃ. ɺʠʛʦʪʩʴʢʠʤ, ʷʢʘ ʦʧʠʩʫʻ ʨʦʟʚʠʪʦʢ ʫʯʥʷ ʯʝʨʝʟ ʧʽʜʪʨʠʤʢʫ ʜʦʨʦʩʣʦʛʦ ʘʙʦ ʙʽʣʴʰ 

ʜʦʩʚʽʜʯʝʥʦʛʦ ʧʘʨʪʥʝʨʘ [145]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʪʝʦʨʽʾ ʩʘʤʝ ʧʽʟʥʘʚʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʻ ʦʜʥʦʯʘʩʥʦ ʙʘʟʠʩʦʤ ʦʩʚʽʪʠ 

ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʦʤ ʩʦʮʽʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʤʦʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ ʡ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʫʣʴʪʫʨʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʤʦʚʘ ʽ ʩʠʤʚʦʣʽʯʥʽ ʟʥʘʢʠ, ʪʝʭʥʽʢʘ ʪʦʱʦ. ʅʘʫʢʦʚʮʽ ʃ. ɺʠʛʦʪʩʴʢʠʡ 

(çʄʠʩʣʝʥʥʷ ʽ ʤʦʚʘè, 1934), ɼʞ. ɹʨʫʥʝʨ (çʅʘʚʯʘʥʥʷ ʷʢ ʚʽʜʢʨʠʪʪʷè, 1961), ʄ. ʂʦʫʣ 

(çʂʫʣʴʪʫʨʥʘ ʧʩʠʭʦʣʦʛʽʷ: ʥʘʫʢʘ ʧʨʦ ʣʶʜʝʡ ʫ ʢʫʣʴʪʫʨʽè, 1996) ʨʦʟʚʠʥʫʣʠ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʫ ʪʝʦʨʽʶ, ʘʢʮʝʥʪʫʶʯʠ ʥʘ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʢʫʣʴʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʢʦʛʥʽʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʚʧʣʠʥʫʣʦ ʥʘ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʚ ʦʩʚʽʪʽ, ʧʝʜʘʛʦʛʽʮʽ ʡ 

ʢʫʣʴʪʫʨʦʣʦʛʽʾ [145, 135, 146]. 
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ʋʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ ɺ. ʈʠʙʘʣʢʘ (çʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʦʩʥʦʚʠ ʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʥʘʚʯʘʥʥʽè), ʆ. ʉʘʚʯʝʥʢʦ (çʇʝʜʘʛʦʛʽʢʘ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠè) 

ʧʨʠʩʚʷʪʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ, ʜʝ 

ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʠʡ ʢʦʥʪʝʢʩʪ ʽ ʩʦʮʽʘʣʴʥʫ 

ʚʟʘʻʤʦʜʽʶ [52, 132, 133].  

ʆ. ʂʚʘʩʥʠʢ ʩʦʮʽʦʢʫʣʴʪʫʨʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʨʦʟʛʣʷʜʘʻ ʷʢ ʧʦʥʷʪʪʷ, ʱʦ ʦʢʨʝʩʣʶʻ 

ʪʘʢʽ ʷʢʦʩʪʽ ʣʶʜʠʥʠ, ʷʢ çʚʦʣʦʜʽʥʥʷ ʢʦʜʦʤ ʽʜʝʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʦʨʤʫʚʘʥʥʷ, 

ʤʦʨʘʣʴʥʦʛʦ ʥʦʨʤʫʚʘʥʥʷ, ʫʤʽʥʥʷʤ ʚʠʙʠʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʢʦʜ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʮʽʘʣʴʥʦʾ 

ʩʠʪʫʘʮʽʾè. ɼʦʩʣʽʜʥʠʮʷ ʥʘʛʦʣʦʰʫʻ, ʱʦ ʩʦʮʽʦʢʫʣʴʪʫʨʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʨʠʧʫʩʢʘʻ 

ʫʩʧʽʰʥʫ ʚʟʘʻʤʦʜʽʶ ʦʩʦʙʠʩʪʦʩʪʽ ʷʢ ʟ ʯʣʝʥʘʤʠ ʚʣʘʩʥʦʾ ʛʨʫʧʠ, ʪʘʢ ʽ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʽʥʰʠʭ ʛʨʫʧ, ʷʢʽ ʥʝ ʻ ʩʭʦʞʠʤʠ ʟʘ ʜʦʚʦʣʽ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʨʢʘ 

ʥʘʛʦʣʦʰʫʻ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʤʦʞʣʠʚʝ ʯʝʨʝʟ ʢʦʤʧʣʝʢʩʥʝ ʟʘʣʫʯʝʥʥʷ ʚʩʽʭ ʩʬʝʨ ʦʩʦʙʠʩʪʦʩʪʽ ï ̔ ʥʪʝʣʝʢʪʫ, ʤʦʪʠʚʘʮʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʧʦʚʝʜʽʥʢʦʚʠʭ ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ [147]. 

ʅ. ʌʣʽʧʯʫʢ, ʟʘʟʥʘʯʘʻ, ʱʦ ʭʦʯʘ ʤʫʟʝʡ ʷʢ ʩʦʮʽʘʣʴʥʘ ʽʥʩʪʠʪʫʮʽʷ ʚʽʜʦʢʨʝʤʣʝʥʠʡ ʚʽʜ 

ʰʢʦʣʠ, ʫʥʽʚʝʨʩʠʪʝʪʫ ʯʠ ʽʥʰʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʚʽʥ ʻ, ʭʦʯ ʽ ʥʝʬʦʨʤʘʣʴʥʠʤ, ʘʣʝ 

ʦʩʚʽʪʥʽʤ ʧʨʦʩʪʦʨʦʤ, ʚ ʷʢʦʤʫ ʜʽʶʪʴ, ʫʧʨʦʚʘʜʞʫʶʪʴʩʷ ʛʦʣʦʚʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ. 

ɼʦʩʣʽʜʥʠʮʷ ʜʦʚʦʜʠʪʴ: ʱʦ ʢʨʘʱʠʡ, ʦʧʪʠʤʘʣʴʥʠʡ ʜʦʩʪʫʧ ʥʘʩʝʣʝʥʥʷ ʜʦ ʢʫʣʴʪʫʨʥʠʭ 

ʮʽʥʥʦʩʪʝʡ, ʷʢʠʡ ʪʚʦʨʠʪʴʩʷ ʧʦʣʽʪʠʯʥʠʤʠ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ, ʧʨʘʚʦʚʠʤʠ, 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʡ ʚʧʣʠʚʘʤʠ, ʪʦ ʩʧʨʠʷʪʣʠʚʽʰʠʤʠ ʻ ʫʤʦʚʠ ʜʣʷ 

ʬʫʥʢʮʽʶʚʘʥʥʷ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ. ʋʩʽʣʷʢʽ ʦʙʤʝʞʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʬʽʥʘʥʩʦʚʦʛʦ, 

ʥʦʨʤʘʪʠʚʥʦʛʦ, ʨʝʞʠʤʥʦ-ʯʘʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʘ ʨʽʚʥʽ ʜʽʷʣʴʥʦʩʪʽ ʤʫʟʝʾʚ 

ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ ʰʠʨʦʢʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʰʢʽʣʴʥʦʾ ʤʦʣʦʜʽ, 

ʩʪʫʜʝʥʪʽʚ, ʜʦ ʤʫʟʝʾʚ. ʐʢʦʣʘ ʯʠ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ, ʱʦ ʦʙʤʝʞʫʻ ʩʚʦʶ 

ʜʽʣ̫ʴʥʽʩʪʴ ʚʫʟʴʢʠʤ ʣʦʢʘʣʴʥʠʤ ʧʨʦʩʪʦʨʦʤ, ʥʝ ʽʥʪʝʛʨʦʚʘʥʠʡ ʚ ʽʥʩʪʠʪʫʪʠ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʻ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ, ʥʝ ʟʜʘʪʥʠʤ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʷʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ [148]. 



119 

 

ʈʦʟʛʣʷʥʝʤʦ ʩʦʮʽʦʢʫʣʴʪʫʨʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʘ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʾ ʚʧʣʠʚʘʻ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ. ɰʾ 

ʤʦʞʥʘ ʫʷʚʠʪʠ ʷʢ ʽʥʪʝʛʨʘʮʽʡʥʫ ʦʩʦʙʠʩʪʽʩʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʫ ʡ ʦʜʥʦʯʘʩʥʦ ʢʦʤʫʥʽʢʘʮʽʡʥʫ 

ʷʢʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ 

ʥʘʫʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʟ ʦʜʥʦʣʽʪʢʘʤʠ, ʙʘʪʴʢʘʤʠ, ʧʝʜʘʛʦʛʘʤʠ, ʽʥʪʝʨʧʨʝʪʘʪʦʨʘʤʠ ʽ ʷʢʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʡʦʛʦ ʫʩʧʽʰʥʦʛʦ ʚʭʦʜʞʝʥʥʷ ʚ ʜʠʥʘʤʽʯʥʠʡ, ʥʝ ʪʽʣʴʢʠ 

ʧʦʣʽʢʫʣʴʪʫʨʥʠʡ, ʘ ʡ ʥʘʫʢʦʚʠʡ ʩʦʮʽʫʤ, ʦʩʦʙʠʩʪʽʩʥʝ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ 

ʚ ʥʴʦʤʫ. 

ʄʫʟʝʡʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʥʘʫʢʠ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʝʢʩʧʦʟʠʮʽʾ, ʜʦʩʣʽʜʥʠʮʴʢʽ ʣʘʙʦʨʘʪʦʨʽʾ ʡ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʘʢʪʠʚʥʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ, 

ʧʽʟʥʘʚʘʣʴʥʫ, ʽʛʨʦʚʫ ʚʟʘʻʤʦʜʽʶ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʽʥʪʝʛʨʫʶʪʴ ʝʣʝʤʝʥʪʠ STEM ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʘʣʫʯʝʥʥʷ ʤʦʣʦʜʽ ʜʦ ʥʘʫʢʠ ʡ ʥʘʜʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʚ 

ʘʢʪʠʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʯʝʨʝʟ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʜʦʩʚʽʜ. 

ʉʝʨʝʜ ʪʘʢʠʭ ʚʠʜʽʚ ʤʫʟʝʡʥʠʭ ʩʝʨʝʜʦʚʠʱ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ (ʦʩʚʽʪʥʽʭ 

ʧʣʘʪʬʦʨʤ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʫʟʝʡʥʽ ʢʦʣʝʢʮʽʾ, ʝʢʩʧʦʟʠʮʽʾ ʪʘ 

ʨʝʩʫʨʩʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʚ ʫʯʥʽʚ) ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

- ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʚʽʜʚʽʜʫʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʝʢʩʧʦʥʘʪʘʤʠ, ʥʘʧʨʠʢʣʘʜ, Science Museum ʫ ʃʦʥʜʦʥʽ ʯʠ Exploratorium ʫ ʉʘʥ-

ʌʨʘʥʮʠʩʢʦ. ɺʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʨʦʟʚôʷʟʫʚʘʪʠ 

ʥʘʫʢʦʚʽ ʟʘʜʘʯʽ ʡ ʚʠʚʯʘʪʠ ʥʘʫʢʦʚʽ ʷʚʠʱʘ ʫ ʮʽʢʘʚʽʡ ʬʦʨʤʽ; 

- ʪʝʭʥʽʯʥʽ ʤʫʟʝʾ ʪʘ ʮʝʥʪʨʠ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ï ʪʘʢʽ ʩʝʨʝʜʦʚʠʱʘ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ 

ʪʝʭʥʽʮʽ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʮʽ, ʥʘʧʨʠʢʣʘʜ, Deutsches Museum ʫ 

ʅʽʤʝʯʯʠʥʽ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʦʣʝʢʮʽʶ ʽʥʞʝʥʝʨʥʠʭ ʘʨʪʝʬʘʢʪʽʚ, ʘʙʦ ʄʫʟʝʡ 

ʽʥʥʦʚʘʮʽʡ ʫ ʊʦʢʽʦ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʙʦʪʠ ʡ ʪʝʭʥʦʣʦʛʽʾ; 

- ʮʝʥʪʨʠ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʪʝʤʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʙʽʦʣʦʛʽʻʶ, ʛʝʦʣʦʛʽʻʶ, ʝʢʦʣʦʛʽʻʶ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, 
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ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʫ ɺʽʜʥʽ; 

- STEM-ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʠ ʤʫʟʝʷʭ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʦʩʚʽʪʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʥʘʫʢʦʚʠʤʠ 

ʝʢʩʧʦʥʘʪʘʤʠ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʷʢ-ʦʪ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʧʨʦʻʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ, Imaginarium Science Center ʫ 

ʌʽʥʣʷʥʜʽʾ ʪʘ COSI (Center of Science and Industry) ʫ ʉʐɸ;  

- ʚʽʨʪʫʘʣʴʥʽ ʪʘ ʮʠʬʨʦʚʽ ʤʫʟʝʾ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʦʥʣʘʡʥ-ʜʦʩʪʫʧ ʜʦ ʥʘʫʢʦʚʠʭ 

ʝʢʩʧʦʟʠʮʽʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ (AR), ʷʢ-ʦʪ Google Arts & 

Culture ʘʙʦ ʦʥʣʘʡʥ-ʛʘʣʝʨʝʾ NASA, ʪʘ ʩʪʚʦʨʶʶʪʴ ʽʥʥʦʚʘʮʽʡʥʝ ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʘʫʢʠ; 

- ʧʝʨʝʩʫʚʥʽ, ʤʘʥʜʨʽʚʥʽ ʤʫʟʝʾ, ʷʢʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʦʣʫʯʘʪʠ ʜʽʪʝʡ ʜʦ ʥʘʫʢʠ ʟ 

ʥʘʡʚʽʜʜʘʣʝʥʽʰʠʭ ʢʫʪʦʯʢʽʚ ʢʨʘʾʥʠ (ʪʘʢʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʧʨʦʻʢʪ çʄʘʥʜʨʽʚʥʠʡ 

ʤʫʟʝʡ ʥʘʫʢʠ ʄɸʅè). 

ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘʢʠʭ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʘʣʫʯʝʥʥʶ ʫʯʥʽʚ 

ʜʦ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʫʶʪʴ ʾʭ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʥʘʫʮʽ, ʻ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ, 

ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ, ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʧʨʦʬʝʩʽʡʥʘ 

ʦʨʽʻʥʪʘʮʽʷ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʚʽʨʪʫʘʣʴʥʽʩʪʴ. 

ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ï ʮʝ ʚʟʘʻʤʦʜʽʷ, ʢʦʤʫʥʽʢʘʮʽʷ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʜʚʦʩʪʦʨʦʥʥʽʡ 

ʜʽʘʣʦʛ ʤʽʞ ʫʯʠʪʝʣʝʤ ʪʘ ʫʯʥʷʤʠ (ʚʠʢʣʘʜʘʯʘʤʠ ʡ ʩʪʫʜʝʥʪʘʤʠ), ʤʝʪʦʶ ʷʢʦʛʦ ʻ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʦʙʠʩʪʽʩʥʽ ʟʥʘʥʥʷ. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʻ 

ʙʘʟʦʚʠʤ ʧʨʠʥʮʠʧʦʤ ʤʫʟʝʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʘʢʮʝʥʪʫʻ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʜʠʜʘʢʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʤʫʟʝʾ.  

ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʾ ʨʦʙʦʪʠ ʤʫʟʝʶ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʽ ʚ 

ʪʨʘʜʠʮʽʡʥʫ ʝʢʩʢʫʨʩʽʶ ʽʛʨʦʚʠʭ ʽ ʪʝʘʪʨʘʣʽʟʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʤʦʞʣʠʚʦʩʪʽ ʪʘʢʪʠʣʴʥʦʛʦ 

ʜʦʩʪʫʧʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʝʢʩʧʦʥʘʪʽʚ. ʄʫʟʝʡʥʘ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʚ ʛʘʣʫʟʽ 

ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʫʟʝʶ ʪʘ ʧʦʚôʷʟʘʥʘ ʥʘʩʘʤʧʝʨʝʜ ʽʟ ʤʫʟʝʡʥʦʶ ʧʝʜʘʛʦʛʽʢʦʶ 
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ʡ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʫʟʝʡʥʦʾ ʝʢʩʢʫʨʩʽʾ, ʫʨʦʢʫ, 

ʝʢʩʧʦʥʘʪʫ [149]. 

ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʣʴʦʚʠʭ ʽʩʪʦʨʠʯʥʠʭ ʽʛʦʨ, ʪʘʢʪʠʣʴʥʠʡ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʫʟʝʡʥʠʭ ʝʢʩʧʦʥʘʪʽʚ, ʤʦʞʣʠʚʽʩʪʴ çʟʘʥʫʨʝʥʥʷè ʚ ʽʩʪʦʨʠʯʥʝ 

ʯʠ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʦʱʦ [149]. 

ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʤʫʟʝʡʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʦʩʚʽʪʫ ʥʘʫʢʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ, ʚʠʜʽʣʠʤʦ ʪʘʢʽ ʚʘʞʣʠʚʽ ʩʦʮʽʦʘʩʧʝʢʪʠ:  

- ʩʦʮʽʘʣʽʟʘʮʽʷ (ʩʧʨʠʷʻ ʩʦʮʽʘʣʽʟʘʮʽʾ ʫʯʥʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʾʤ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ 

ʦʜʥʦʣʽʪʢʘʤʠ, ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʬʘʭʽʚʮʷʤʠ, ʥʘʫʢʦʚʮʷʤʠ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʬʦʨʤʫʚʘʪʠ ʩʦʮʽʘʣʴʥʽ ʥʘʚʠʯʢʠ, ʪʘʢʽ ʷʢ ʢʦʤʫʥʽʢʘʮʽʷ, ʩʧʽʚʧʨʘʮʷ ʪʘ ʢʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ); 

- ʢʫʣʴʪʫʨʥʘ ʽʜʝʥʪʠʯʥʽʩʪʴ (ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʢʫʣʴʪʫʨʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ, 

ʨʦʟʫʤʽʥʥʶ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʪʘ ʨʦʣʽ ʫ ʩʫʩʧʽʣʴʩʪʚʽ; 

- ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʽʥʢʣʶʟʽʷ (ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʟʥʘʥʴ ʽ ʨʝʩʫʨʩʽʚ ʨʽʟʥʠʭ 

ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧ, ʚʢʣʶʯʘʶʯʠ ʤʝʥʰʠʥʠ, ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ 

ʽʥʰʠʭ, ʟʤʝʥʰʫʻ ʩʦʮʽʘʣʴʥʫ ʥʝʨʽʚʥʽʩʪʴ ʫ ʜʦʩʪʫʧʽ ʜʦ ʦʩʚʽʪʠ);  

- ʛʝʥʜʝʨʥʘ ʨʽʚʥʽʩʪʴ (ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʽʩʪʴ ʜʽʚʯʘʪ ʽ ʭʣʦʧʮʽʚ);  

- ʛʨʦʤʘʜʩʴʢʘ ʫʯʘʩʪʴ (ʤʫʟʝʾ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ 

ʛʨʦʤʘʜʠ ʚ ʧʨʦʮʝʩʘʭ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʟʘʣʫʯʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʥʘʫʢʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʡ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ); 

- ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʥʦʩʪʝʡ (ʟʘʩʦʙʘʤʠ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʤʫʟʝʾ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʽ ʥʘʫʢʦʚʠʭ ʟʜʦʙʫʪʢʽʚ ʣʶʜʩʪʚʘ, ʧʦʚʘʛʠ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʚʽʜʦʤʦʩʪʽ). 

ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʚʠʚʯʝʥʥʽ ʜʦʩʚʽʜʫ ʩʪʚʦʨʝʥʥʷ ɯʄʅ, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʫ ʤʫʟʝʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʦʩʚʽʪʥʴʦʛʦ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʩʦʮʽʦʢʫʣʴʪʫʨʥʽ ʧʽʜʭʦʜʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʧʝʜʘʛʦʛʘʤ: ʬʦʨʤʫʚʘʪʠ ʢʦʣʝʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ (ʫʯʥʽ ʧʨʘʮʶʶʪʴ ʫ ʛʨʫʧʘʭ, ʜʦʩʣʽʜʞʫʶʪʴ 

ʥʘʫʢʦʚʽ ʟʘʢʦʥʠ, ʦʙʛʦʚʦʨʶʶʪʴ ʽ ʚʠʢʦʥʫʶʪʴ ʟʘʚʜʘʥʥʷ ʩʧʽʣʴʥʦ, ʨʦʟʚʠʚʘʶʪʴ ʥʘʚʠʯʢʠ 
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ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ); ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʫʣʴʪʫʨʥʦ ʨʝʣʝʚʘʥʪʥʠʡ ʢʦʥʪʝʢʩʪ 

(ʽʥʪʝʛʨʫʚʘʪʠ ʥʘʫʢʦʚʽ ʪʝʤʠ ʽʟ ʧʦʚʩʷʢʜʝʥʥʠʤ ʞʠʪʪʷʤ, ʘʢʪʫʘʣʴʥʠʤʠ ʥʘʫʢʦʚʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʡ ʥʘʷʚʥʠʤʠ ʟʥʘʥʥʷʤʠ ʫʯʥʽʚ); ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʩʦʮʽʘʣʴʥʦʾ 

ʡ ʢʫʣʴʪʫʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʚʟʘʻʤʦʜʽʾ (ʤʝʪʦʜʠ çscaffoldingè ï ʢʦʣʠ ʚʯʠʪʝʣʽ ʯʠ ʙʽʣʴʰ 

ʜʦʩʚʽʜʯʝʥʽ ʫʯʥʽ ʥʘʜʘʶʪʴ ʜʦʧʦʤʦʛʫ ʤʝʥʰ ʦʙʽʟʥʘʥʠʤ ʫʯʥʷʤ ʽ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʜʘʶʪʴ ʾʤ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ); ʩʪʚʦʨʶʚʘʪʠ ʚʘʨʽʘʪʠʚʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ (ʷʢʽ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʽ, ʪʘʢ ʽ ʛʨʫʧʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ). 

ɿʘ ʩʧʦʩʦʙʦʤ ʚʟʘʻʤʦʜʽʾ ʚʽʜʚʽʜʫʚʘʯʽʚ ʚ ɯʄʅ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʤʫʟʝʡʥʦ-

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: 

- ʧʨʘʢʪʠʯʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʦʜʠʪʠ 

ʜʦʩʣʽʜʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʠ (ʥʘʧʨʠʢʣʘʜ, çɽʢʩʧʝʨʠʤʝʥʪʘʥʽʫʤè ʫ ʂʠʻʚʽ); 

- ʤ̔ʝʨʩʠʚʥʽ (ʟʘʥʫʨʶʚʘʣʴʥʽ), ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ VR, AR ʪʘ ʽʥʰʽ ʮʠʬʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʘʙʦ ʥʘʚʯʘʣʴʥʽ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʠ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʟʘʥʫʨʝʥʥʷ 

(ʚʽʨʪʫʘʣʴʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʄɸʅ çʄʫʟʝʡʥʘ ʧʣʘʥʝʪʘè) [150]; 

- ʛʝʡʤʽʬʽʢʦʚʘʥʽ, ʚ ʷʢʠʭ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʛʨʠ, ʢʚʝʩʪʽʚ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ (ʄʫʟʝʡ ʥʘʫʢʠ ʫ ʃʴʚʦʚʽ); 

- ʩʝʥʩʦʨʥʽ, ʷʢʽ ʘʢʪʠʚʥʦ ʟʘʣʫʯʘʶʪʴ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ ʨʽʟʥʽ ʦʨʛʘʥʠ 

ʯʫʪʪʽʚ ʚʽʜʚʽʜʫʚʘʯʽʚ (ʄʫʟʝʡ ʮʽʢʘʚʦʾ ʥʘʫʢʠ ʚ ʆʜʝʩʽ). 

ʋʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʫʢʨʘʾʥʩʴʢʽ ʰʢʦʣʷʨʽ ʞʠʚʫʪʴ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ, ʚʘʞʣʠʚʦ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʩʦʮʽʦʧʩʠʭʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠʢʠ ʦʩʚʽʪʥʴʦ-ʤʫʟʝʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢ 

ʤʫʟʝʻʪʝʨʘʧʽʷ, ʘʨʪʪʝʨʘʧʽʷ, ʽʛʨʦʚʘ ʪʝʨʘʧʽʷ, ʘʫʜʽʦʪʝʨʘʧʽʷ, ʢʘʟʢʦʪʝʨʘʧʽʷ, ʷʢʽ ʟʘʛʘʣʦʤ 

ʩʪʘʥʦʚʣʷʪʴ ʽʥʪʝʛʨʫʚʘʣʴʥʠʡ ʘʜʘʧʪʠʚʥʠʡ ʤʝʭʘʥʽʟʤ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʜʠʪʠʥʽ ʧʨʠʩʪʦʩʫʚʘʪʠʩʷ 

ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʧʨʠʷʻ ʾʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʧʩʠʭʽʯʥʦʤʫ ʡ ʜʫʭʦʚʥʦʤʫ 

ʨʦʟʚʠʪʢʫ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʝʤʦʮʽʡʥʝ ʧʝʨʝʤʠʢʘʥʥʷ ʟ ʥʝʛʘʪʠʚʥʠʭ ʩʧʦʛʘʜʽʚ ʽ ʧʝʨʝʞʠʚʘʥʴ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʥʽʤʘʻʪʴʩʷ ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʩʠʭʦʪʨʘʚʤʫʚʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ ʡ ʟʥʠʢʘʻ 

ʭʚʦʨʦʙʣʠʚʘ ʩʠʤʧʪʦʤʘʪʠʢʘ.  

ʉʦʮʽʘʣʴʥʦʶ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʦʩʦʙʣʠʚʽʩʪʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʻ ʾʭ 

ʥʝʟʚʠʯʘʡʥʠʡ ʧʝʨʩʦʥʘʣ ï ʽʥʪʝʨʧʨʝʪʘʪʦʨʠ (ʝxplainers) ï ʦʨʛʘʥʽʟʘʪʦʨʠ ʡ ʧʦʷʩʥʶʚʘʯʽ 
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ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʽʚ ï ʧʨʘʮʽʚʥʠʢʠ ʤʫʟʝʶ, ʟʘʚʜʘʥʥʷʤ ʷʢʠʭ ʻ ʜʦʧʦʤʦʛʘ ʚ ʦʪʨʠʤʘʥʥʽ 

ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʤʫʟʝʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʘ ʩʘʤʝ: ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʦʚʠʭ 

ʧʨʠʥʮʠʧʽʚ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʫʟʝʡʥʠʭ ʝʢʩʧʦʥʘʪʽʚ [151]. ʋ 

ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʤʫʟʝʾ ʥʘʫʢʠ ʄɸʅ ʜʦ ʧʨʦʮʝʩʫ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʽ 

ʥʘʚʯʘʥʥʷ ʟʘʣʫʯʝʥʦ ʤʦʣʦʜʠʭ ʚʦʣʦʥʪʝʨʽʚ-ʜʦʩʣʽʜʥʠʢʽʚ. ʊʘʢʦʞ ʜʦʩʚʽʜ ʨʽʟʥʠʭ ʤʫʟʝʾʚ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʧʨʘʮʽʚʥʠʢʠ ʤʫʟʝʶ, ʪʘʢ ʽ ʜʦʩʚʽʜʯʝʥʽ ʰʢʦʣʷʨʽ ʩʪʘʨʰʦʾ 

ʰʢʦʣʠ, ʝʥʪʫʟʽʘʩʪʠ, ʷʢʽ ʧʨʠʱʝʧʣʶʶʪʴ ʣʶʙʦʚ ʜʦ ʥʘʫʢʠ. 

ɼʦʩʣʽʜʥʠʢʠ ɯ. ʉʣʽʧʫʭʽʥʘ, ʆ. ʂʘʨʘʤʘʥʦʚ, ʗ. ʉʘʚʯʝʥʢʦ ʚ ʨʦʙʦʪʽ çɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ 

ʥʘʫʢʠ ʷʢ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘè ʧʨʝʜʩʪʘʚʠʣʠ ʘʥʘʣʽʟ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʪʘ ʟʘʫʚʘʞʠʣʠ, ʱʦ ʚʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʾʭ 

ʨʦʙʦʪʠ ʻ ʩʧʽʚʧʨʘʮʷ ʟ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʤ ʦʪʦʯʝʥʥʷʤ, ʦʩʦʙʣʠʚʦ ʟ ʜʦʩʣʽʜʥʠʢʘʤʠ ʡ 

ʛʨʦʤʘʜʩʴʢʽʩʪʶ, ʟ ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʥʘʫʢʦʚʠʭ ʚʽʜʢʨʠʪʪʽʚ ʫ ʧʨʘʢʪʠʢʫ 

ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʾʚ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʮʠʢʣʠ ʣʝʢʮʽʡ, ʬʦʨʫʤʠ 

ʩʧʽʣʴʥʦʪʠ ʪʘ ʽʥʞʝʥʝʨʥʽ ʢʦʥʢʫʨʩʠ, ʘ ʦʩʦʙʣʠʚʦ ï ʯʝʨʝʟ ʩʧʽʣʴʥʝ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʦʥʘʪʽʚ 

[152], ʫ ʷʢʠʭ ʥʘʫʢʦʚʝʮʴ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʷʢ ʧʦʩʪʘʯʘʣʴʥʠʢ ʜʘʥʠʭ, ʨʘʜʥʠʢ ʽ 

ʩʧʽʚʨʦʟʨʦʙʥʠʢ [153].  

ʇʽʜ ʚʧʣʠʚʦʤ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʫ ʨʦʙʦʪʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʡʥʠʭ ʩʝʨʝʜʦʚʠʱ 

ʚʠʥʠʢʣʠ ʥʦʚʽ ʬʦʨʤʠ ʤʫʟʝʡʥʦʾ ʨʦʙʦʪʠ, ʚʽʜʦʤʽ ʷʢ ʥʦʯʽ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʢʦʣʠ ʚ ʦʜʠʥ ʜʝʥʴ 

ʚʽʜʢʨʠʪʽ ʜʣʷ ʙʝʟʧʣʘʪʥʦʛʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʚʩʽ ʜʚʝʨʽ ʤʫʟʝʾʚ ʫ ʙʽʣʴʰʦʩʪʽ ʧʨʦʛʨʝʩʠʚʥʠʭ 

ʩʪʦʣʠʮʴ ʽ ʤʽʩʪʝʯʦʢ ʩʚʽʪʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʩʪʫʧʥʽʩʪʴ ʝʢʩʧʦʟʠʮʽʡ ʚʩʽʤ ʚʝʨʩʪʚʘʤ 

ʥʘʩʝʣʝʥʥʷ (ʨʠʩ. 1.16). ʎʷ ʽʥʽʮʽʘʪʠʚʘ ʙʫʣʘ ʟʘʧʦʯʘʪʢʦʚʘʥʘ ʫ 1997 ʨʦʮʽ ʫ ɹʝʨʣʽʥʽ, ʘ ʟʛʦʜʦʤ 

ʧʦʰʠʨʠʣʘʩʷ ʽ ʩʪʘʣʘ ʧʦʧʫʣʷʨʥʦʶ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʋ ʮʶ ʥʽʯ ʚʽʜʢʨʠʪʽ ʜʣʷ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʧʦʥʘʜ 100 ʥʘʫʢʦʚʠʭ ʦʙôʻʢʪʽʚ ʤ. ʇʨʘʛʠ; ʪʨʘʥʩʬʝʨ ʟʘʙʝʟʧʝʯʫʶʪʴ 10 

ʙʝʟʧʣʘʪʥʠʭ ʥʽʯʥʠʭ ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ; ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʟʘʭʦʜʫ 

ʩʪʚʦʨʝʥʦ ʦʢʨʝʤʠʡ ʩʘʡʪ ʟ ʤʦʙʽʣʴʥʠʤʠ ʟʘʩʪʦʩʫʥʢʘʤʠ ʪʘ ʧʣʘʥʫʚʘʣʴʥʠʢʦʤ ʣʦʛʽʩʪʠʢʠ 

ʤʫʟʝʡʥʠʭ ʤʘʨʰʨʫʪʽʚ. 
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ʈʠʩʫʥʦʢ 1.16. ɺʽʜʚʽʜʫʚʘʯʽ ʥʦʯʽ ʤʫʟʝʾʚ ʥʘʫʢʠ ʫ ʇʨʘʟʽ (ʚʭʽʜ ʚʽʣʴʥʠʡ) 

 

ʊʘʢʦʞ ʜʦ ʪʘʢʠʭ ʥʦʚʠʭ ʬʦʨʤ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʫʢʦʚʽ ʷʨʤʘʨʢʠ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʥʘʫʢʠ 

ʜʣʷ ʜʽʪʝʡ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʱʦʨʽʯʥʠʡ ʥʘʫʢʦʚʠʡ ʷʨʤʘʨʦʢ çVeletrh VŊdyè ʫ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʚʠʩʪʘʚʢʦʚʦʤʫ ʮʝʥʪʨʽ çPVA Expo Prahaè ï ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʡ ʦʩʚʽʪʥʽʡ 

ʟʘʭʽʜ ʟ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ, ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ, 

ʧʨʝʟʝʥʪʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʱʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʱʦʨʽʯʥʦ ɸʢʘʜʝʤʽʻʶ ʥʘʫʢ ʏʝʩʴʢʦʾ ʈʝʩʧʫʙʣʽʢʠ (ʮʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ ï 

ʰʢʦʣʷʨʽ ʏʝʭʽʾ, ʩʪʫʜʝʥʪʠ; ʪʨʠʚʘʣʽʩʪʴ ï 3ï4 ʜʥʽ; ʧʦʥʘʜ 100 ʝʢʩʧʦʟʠʮʽʡ ʯʝʩʴʢʠʭ ʥʘʫʢʦʚʠʭ 

ʝʣʽʪ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʢʦʤʧʘʥʽʡ) (ʨʠʩ. 1.17). 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʩʦʮʽʦʢʫʣʴʪʫʨʥʘ ʪʝʦʨʽʷ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʤʫʟʝʡʥʠʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʘʢʮʝʥʪʫʻ ʥʘ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʢʫʣʴʪʫʨʥʠʤ ʢʦʥʪʝʢʩʪʦʤ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʟʚôʷʟʢʘʭ.  

ɿʘʚʜʷʢʠ ʮʽʡ ʪʝʦʨʽʾ ʤʫʟʝʡʥʽ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʷʢ ʤʽʩʮʝ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʾ ʟʥʘʥʴ, ʘ ʷʢ ʘʢʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ, 

ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙʤʽʥ ʽʜʝʷʤʠ, ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʪʘ ʢʫʣʴʪʫʨʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ.  
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ʈʠʩʫʥʦʢ 1.17. ʅʘʫʢʦʚʠʡ ʷʨʤʘʨʦʢ çVeletrh VŊdyè ʜʣʷ ʜʽʪʝʡ (ʤ. ʇʨʘʛʘ) 

 

ʄʫʟʝʡʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʾ ʪʝʦʨʽʾ, ʩʪʘʶʪʴ ʤʽʩʮʝʤ 

ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʽʥʪʝʛʨʫʚʘʥʥʶ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʛʨʫʧ, ʨʦʟʚʠʪʢʫ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʶ ʚʽʜʚʽʜʫʚʘʯʽʚ. ʎʝ ʧʝʨʝʪʚʦʨʶʻ 

ʤʫʟʝʾ ʥʘ ʧʨʦʩʪʦʨʠ, ʜʝ ʦʩʚʽʪʘ ʩʪʘʻ ʯʘʩʪʠʥʦʶ ʩʦʮʽʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, ʜʦʧʦʤʘʛʘʻ 

ʚʽʜʚʽʜʫʚʘʯʘʤ ʥʝ ʣʠʰʝ ʥʘʙʫʚʘʪʠ ʟʥʘʥʥʷ, ʘ ʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʩʦʮʽʘʣʴʥʦʤʫ ʪʘ 

ʢʫʣʴʪʫʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. 
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1.8.  ʄʫʣɹʪʠʤʦʜʘʣʴʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʽʚ ʥʘʫʢʠ 

 

ʅʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ ʟôʷʚʠʣʠʩʴ ʧʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʨʦʙʣʝʤ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʽ, ʷʢʽ ʩʪʦʩʫʚʘʣʠʩʴ ʩʬʝʨʠ ʦʩʚʽʪʠ, ʤʝʜʽʘ ʪʘ ʣʽʥʛʚʽʩʪʠʢʠ. ʇʦʥʷʪʪʷ 

çʤʫʣʴʪʠʤʦʜʘʣʴʥʽʩʪʴè ʙʫʣʦ ʚʚʝʜʝʥʦ ʚ ʥʘʫʢʦʚʠʡ ʦʙʽʛ ɻ. ʂʨʝʩʦʤ ʽ ʊ. ʚʘʥ ʃʽʫʝʥʦʤ [154]. 

ʊʝʨʤʽʥ çʤʫʣʴʪʠʤʦʜʘʣʴʥʠʡ ʜʠʩʢʫʨʩè ʂʨʝʩ ʚʚʦʜʠʪʴ ʫ 2001 ʨ. ʽ ʟʘʟʥʘʯʘʻ, ʱʦ ʩʫʯʘʩʥʝ 

ʩʧʽʣʢʫʚʘʥʥʷ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʪʝʢʩʪʦʤ, ʘ ʧʦʻʜʥʫʻ ʢʽʣʴʢʘ ʤʦʜʘʣʴʥʦʩʪʝʡ. ɺʞʝ ʫ 

2010 ʨ. ʂʨʝʩ ʩʠʩʪʝʤʘʪʠʟʫʻ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʽ ʟ ʧʦʟʠʮʽʾ ʘʩʧʝʢʪʽʚ 

ʩʫʯʘʩʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ [155]. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʘʣʴʥʽʩʪʴ ʧʦʯʠʥʘʻ ʩʧʨʠʡʤʘʪʠʩʴ ʷʢ ʩʧʦʩʽʙ ʨʦʟʰʠʨʝʥʦʛʦ ʧʦʜʘʥʥʷ, 

ʩʧʨʠʡʥʷʪʪʷ, ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʨʽʟʥʽ ʩʝʥʩʦʨʥʽ ʢʘʥʘʣʠ, ʟʦʢʨʝʤʘ: ʚʽʟʫʘʣʴʥʽ, 

ʘʫʜʽʘʣʴʥʽ, ʢ̔ ʥʝʩʪʝʪʠʯʥʽ, ʚʝʨʙʘʣʴʥʽ, ʮʠʬʨʦʚʽ. ɸ ʤʫʣʴʪʠʤʦʜʘʣʴʥʽʩʪʴ ʧʦʯʠʥʘʻ 

ʚʠʟʥʘʯʘʪʠʩʴ ʷʢ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʩʧʨʠʡʤʘʻ ʢʦʤʫʥʽʢʘʮʽʶ ʪʘ 

ʨʝʧʨʝʟʝʥʪʘʮʽʶ ʷʢ ʱʦʩʴ ʙʽʣʴʰʝ, ʥʽʞ ʤʦʚʫ.  

ʎʽ ʧʽʜʭʦʜʠ ʘʢʪʫʘʣʽʟʫʚʘʣʠʩʴ ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʠʪʘʥʴ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʙʘʛʘʪʦ ʜʠʩʢʫʩʽʡ ʧʨʦ ʟʤʽʥʠ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʪʘʢʠʭ ʷʢ 

ʥʦʚʽ ʤʝʜʽʘ ʽ ʪʝʭʥʦʣʦʛʽʾ. ʄʫʣʴʪʠʤʦʜʘʣʴʥʽ ʧʽʜʭʦʜʠ ʟʘʙʝʟʧʝʯʠʣʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʢʦʥʮʝʧʮʽʡ, ʩʪʨʫʢʪʫʨʠ ʪʘ ʤʝʪʦʜʽʚ ʟʙʠʨʘʥʥʷ ʡ ʘʥʘʣʽʟʫ ʚʽʟʫʘʣʴʥʠʭ, ʟʚʫʢʦʚʠʭ, ʚʪʽʣʝʥʠʭ ʽ 

ʧʨʦʩʪʦʨʦʚʠʭ ʘʩʧʝʢʪʽʚ ʚʟʘʻʤʦʜʽʾ ʪʘ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ [155, 

156]. 

ʊʝʨʤʽʥ çʤʫʣʴʪʠʤʦʜʘʣʴʥʽʩʪʴè ʦʟʥʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ ʢʦʤʫʥʽʢʘʮʽʾ 

(ʤʦʚʥʠʭ, ʚʽʟʫʘʣʴʥʠʭ, ʟʚʫʢʦʚʠʭ, ʞʝʩʪʦʚʠʭ ʪʦʱʦ) ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ 

ʧʦʥʷʪʪʷ ʩʴʦʛʦʜʥʽ ʰʠʨʦʢʦ ʚʞʠʚʘʥʝ ʚ ʣʽʥʛʚʽʩʪʠʮʽ, ʦʩʚʽʪʽ, ʤʝʜʽʘ ʪʘ ʪʝʭʥʦʣʦʛʽʷʭ. 

ɺ ʋʢʨʘʾʥʽ ʧʨʦʙʣʝʤʘʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʾ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠʩʚʷʪʠʣʠ 

ʧʨʘʮʽ ʆ. ʂʨʝʢʦʪʝʥʴ, ʊ. ʃʝʱʝʥʢʦ, ʆ. ɹʝʰʣʝʡ, ʄ. ɹʘʡʜʘʢ, ɺ. ɾʦʚʥʽʨ, ɺ. ʖʬʠʤʝʥʢʦ [157, 

158, 159, 160].  

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʚʝʨʪʘʻʤʦʩʴ ʜʦ ʧʨʠʥʮʠʧʽʚ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ 

ʚ ʩʝʨʝʜʦʚʠʱʽ ɯʄʅ, ʟ ʤʝʪʦʶ ʟôʷʩʫʚʘʪʠ ʡ ʦʧʠʩʘʪʠ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜ ʯʘʩ 
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ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟʽ ʟʤʽʥʘʤʠ ʫ ʩʧʨʠʡʥʷʪʪʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʮʠʬʨʦʚʫ ʝʧʦʭʫ, ʜʝ 

ʯʠʪʘʥʥʷ ʽ ʧʠʩʴʤʦ, ʥʘ ʜʫʤʢʫ ɻ. ʂʨʝʩʘ, ʚʞʝ ʥʝ ʻ ʻʜʠʥʠʤʠ ʦʩʥʦʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʢʦʤʫʥʽʢʘʮʽʾ [154]. ɼʦʩʣʽʜʥʠʢ ʂ. ɼʞʝʚʽʪʪ ʢʦʥʩʪʘʪʫʻ, ʱʦ ʢʣʶʯʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʮʠʬʨʦʚʠʭ ʤʝʜʽʘ ʥʘʰʦʛʦ ʯʘʩʫ ʻ ʪʘʢʝ ʧʦʻʜʥʘʥʥʷ ʪʝʢʩʪʫ, ʚʽʜʝʦ, ʘʫʜʽʦ ʪʘ ʛʨʘʬʽʢʠ, ʱʦ 

ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʩʧʦʩʽʙ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʘ ʽʥʪʝʨʘʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʘ ʚ ʨʦʟʨʽʟʽ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʤʫ, ʱʦ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʚʦʥʘ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʤʦʞʝ 

ʨʝʘʣʽʟʫʚʘʪʠʩʴ ʫ ʟʘʢʣʘʜʽ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʠʡ ʥʝ ʦʙʤʝʞʝʥʠʡ ʟʘʩʦʙʘʤʠ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʽ, ʘ ʥʘʚʧʘʢʠ ï ʚʠʢʦʨʠʩʪʦʚʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʦʙʽʚ ʚʧʣʠʚʫ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʜʣʷ ʥʘʩ ʧʦʣʷʛʘʻ ʚ ʦʙôʻʜʥʘʥʥʽ ʧʨʠʥʮʠʧʽʚ ʥʘʦʯʥʦʩʪʽ ʷʢ 

ʙʘʟʦʚʦʛʦ ʧʨʠʥʮʠʧʫ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʽ ʟ ʧʨʦʛʨʝʩʠʚʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʮʠʬʨʦʚʦʾ 

ʩʬʝʨʠ ʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʦʜʥʦʯʘʩʥʦʾ 

ʘʢʪʠʚʽʟʘʮʽʾ ʢʽʣʴʢʦʭ ʢʘʥʘʣʽʚ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʚʽʜʫʚʘʯʘʤʠ ɯʄʅ.  

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʠʡ ʚʧʣʠʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ɯʄʅ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʪʘʢʽ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʽ ʩʝʥʩʦʨʥʽ ʟʘʩʦʙʠ ʚʧʣʠʚʫ: 

- ʚʽʟʫʘʣʴʥʽ ʟʘʩʦʙʠ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʨʦʚʠʭ ʚʽʜʯʫʪʪʽʚ: ʝʢʩʧʦʥʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ, ʤʘʢʝʪʠ, ʽʥʩʪʘʣʷʮʽʾ, ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʜʝʤʦʥʩʪʨʘʮʽʾ ʥʘʫʢʦʚʠʭ 

ʷʚʠʱ, ʬʽʣʴʤʠ-ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʚʘʞʘʣʴʥʽ ʚʽʜʝʦ ʟ ʥʘʫʢʦʚʠʤ ʢʦʥʪʝʥʪʦʤ);  

- ʘʫʜʽʘʣʴʥʽ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʣʫʭʦʚʠʭ ʚʽʜʯʫʪʪʽʚ: ʘʫʜʽʦʛʽʜʠ ʜʣʷ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ 

ʮʽʢʘʚʦʾ ʡ ʢʦʨʠʩʥʦʾ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʧʝʮʠʬʽʯʥʽ ʝʬʝʢʪʠ, ʮʽʢʘʚʽ ʟʘʚʜʘʥʥʷ ʽ 

ʛʦʣʦʚʦʣʦʤʢʠ); 

- ʢʽʥʝʩʪʝʪʠʯʥʽ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʽʣʝʩʥʠʭ ʚʽʜʯʫʪʪʽʚ: ʨʫʭʣʠʚʽ ʽʛʨʠ, ʢʦʥʢʫʨʩʠ, 

ʚʟʘʻʤʦʜʽʷ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʢʩʧʦʥʘʪʘʤʠ); 

- ʚʝʨʙʘʣʴʥʽ (ʩʧʦʩʽʙ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ 

ʩʣʦʚʝʩʥʠʡ ʩʧʦʩʽʙ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʤʫʟʝʾ ʟ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘʤʠ, ʛʽʜʘʤʠ, 

ʝʢʩʢʫʨʩʦʚʦʜʘʤʠ, ʚʯʠʪʝʣʷʤʠ, ʦʜʥʦʣʽʪʢʘʤʠ, ʙʘʪʴʢʘʤʠ); 
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- ʮʠʬʨʦʚʽ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʜʦʙʫʪʢʽʚ ʛʘʣʫʟʽ, ʜʠʜʞʠʪʘʣʽʟʘʮʽʾ ʦʩʚʽʪʠ: WR-

ʪʝʭʥʦʣʦʛʽʡ, ʩʠʤʫʣʷʪʦʨʽʚ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʽʛʦʨ, 

ʘʥʢʝʪʫʚʘʥʥʷ, ʦʧʠʪʫʚʘʥʥʷ);  

- ʥʶʭʦʚʽ ʩʝʥʩʦʨʥʽ ʩʠʩʪʝʤʠ.  

ʆʪʞʝ, ʤʘʢʩʠʤʘʣʴʥʝ ʫʤʦʪʠʚʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ, 

ʽʥʪʝʛʨʘʮʽʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʬʦʨʤ ʫ ʜʽʷʣʴʥʽʩʪʴ ɯʄʅ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʝʢʩʢʫʨʩʘʥʪʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫ ʨʘʟʽ ʜʦʧʦʚʥʝʥʥʷ ʾʭ ʩʫʯʘʩʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʤʦʜʝʣʷʤʠ ʘʙʦ ʢʝʡʩʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʨʦʙʦʪʠ, ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ɯʊ-ʩʬʝʨʠ ʟ ʤʝʪʦʶ ʘʢʪʠʚʽʟʫʚʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʩʝʥʩʦʨʥʠʭ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʧʨʘʚʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ï 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʶ. 
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1.9. STEM-ʧʽʜʭʽʜ ʚ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ  

 

ʅʘʧʨʷʤ STEM ʻ ʥʘ ʩʴʦʛʦʜʥʽ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʤ ʦʩʚʽʪʥʽʤ ʪʨʝʥʜʦʤ. ɺʘʞʣʠʚʽʩʪʴ 

ʡʦʛʦ ʚ ʝʧʦʭʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʟʥʘʥʘ ʫ ʩʚʽʪʽ. ʐʠʨʦʢʝ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʮʝʡ ʥʘʧʨʷʤ ʚ ʦʩʚʽʪʽ ʦʪʨʠʤʘʚ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤʘʭ ʧʦʩʠʣʠʚʩʷ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʠʡ, ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ, 

ʟʦʢʨʝʤʘ, ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʱʦ ʤʘʻ 

ʚʝʣʠʢʠʡ ʧʦʧʠʪ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ. 

ɿʘʢʣʠʢ ʜʦ STEM ʧʨʠʟʚʽʚ ʜʦ ʩʧʨʦʙ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ, 

ʟʦʢʨʝʤʘ ʫ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʪʘʢʽ ʘʤʙʽʪʥʽ ʧʨʦʻʢʪʠ, ʷʢ ç100Kin10è ï 

ʽʥʽʮʽʘʪʠʚʘ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʙʽʨ 100 000 ʯʫʜʦʚʠʭ ʚʠʢʣʘʜʘʯʽʚ ʫ ʛʘʣʫʟʷʭ STEM ʜʦ 2021 

ʨʦʢʫ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʥʘʫʢʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ (NGSS), ʷʢʘ 

ʦʙôʻʜʥʫʻ ʥʘʫʢʦʚʽ ʪʘ ʽʥʞʝʥʝʨʥʽ ʧʨʘʢʪʠʢʠ ʟ ʪʝʦʨʽʻʶ ʦʩʥʦʚʥʠʭ ʽʜʝʡ ʽ ʥʘʩʢʨʽʟʥʠʭ 

ʢʦʥʮʝʧʮʽʡ ʫ ʥʘʫʮʽ [161]. ɼʦ ʪʘʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ STEM-ʦʩʚʽʪʠ (ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʧʦʪʫʞʥʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ) ʥʘʣʝʞʠʪʴ ʽ 

ʧʨʦʮʝʩ ʚʠʥʠʢʥʝʥʥʷ ʬʝʥʦʤʝʥʫ ɯʄʅ, ʜʣʷ ʷʢʦʛʦ STEM ʩʪʘʚ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʝʚʦʣʶʮʽʾ.  

ʈʦʟʚʠʪʦʢ STEM ʻ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽ ʷʢ ʧʨʦʚʽʜʥʠʭ ʫʩʪʘʥʦʚ (ʚʽʜʜʽʣ 

STEM-ʦʩʚʽʪʠ ɼʝʨʞʘʚʥʦʾ ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè 

(ʉ. ɿʘʚʘʣʝʚʩʴʢʠʡ, ʉ. ʃʦʟʦʚʘ); ʚʽʜʜʽʣʠ ʧʽʜʪʨʠʤʢʠ ʦʙʜʘʨʦʚʘʥʦʩʪʽ (ʅ. ʇʦʣʽʭʫʥ, 

ɯ. ʉʣʽʧʫʭʽʥʘ, ɺ. ʊʠʤʝʥʢʦ) ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ; 

ʚʽʜʜʽʣ STEM-ʦʩʚʽʪʠ ʚ ɯʥʩʪʠʪʫʪʽ ʧʝʜʘʛʦʛʽʢʠ ʅɸʇʅ ʋʢʨʘʾʥʠ (ɺ. ʉʧʽʡ, ɺ. ʈʦʛʦʟʘ); STEM-

ʣʘʙʦʨʘʪʦʨʽʾ ʄɸʅʣʘʙ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè 

(ʆ. ʉʪʨʠʞʘʢ, ɯ. ʉʘʚʯʝʥʢʦ, ɯ. ʏʝʨʥʝʮʴʢʠʡ, ɭ. ʐʘʧʦʚʘʣʦʚ, ɺ. ʐʘʧʦʚʘʣʦʚ, ɾ. ɹʽʣʠʢ), ʪʘʢ 

ʽ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʥʽʩ ʩʚʦʻ ʙʘʯʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʥʘʧʨʷʤʫ. 

ʉ. ɼʦʚʛʠʡ ʽ ʆ. ʉʪʨʠʞʘʢ  ï ʨʦʟʨʦʙʥʠʢʠ ʢʦʥʮʝʧʪʫ STEʄ ʷʢ ʧʘʨʘʜʠʛʤʠ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʦʩʚʽʪʠ; ʖ. ɿʘʚʘʣʝʚʩʴʢʪʠʡ ʨʦʟʛʣʷʜʘʚ STEʄ ʷʢ ʝʬʝʢʪʠʚʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ɯ. ʉʣʽʧʫʭʽʥʦʾ 

https://www.bing.com/ck/a?!&&p=fe082b9074936813da3ef9996e87d50013d3c76bceb6b3c216fdeef0de5108f9JmltdHM9MTczOTQ5MTIwMA&ptn=3&ver=2&hsh=4&fclid=0d9f7107-5aeb-6006-0008-652b5b396181&psq=%d1%81%d1%82%d0%b5%d0%bc+%d0%b2%d1%96%d0%b4%d0%b4%d1%96%d0%bb+%d1%96%d0%bd%d1%81%d1%82%d0%b8%d1%82%d1%83%d1%82%d1%83+%d0%bf%d0%b5%d0%b4%d0%b0%d0%b3%d0%be%d0%b3%d1%96%d0%ba%d0%b8%d1%94&u=&ntb=1
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ʙʫʣʠ ʪʨʘʥʩʜʠʩʮʠʧʣ̔ʥʘʨʥʽ STEM-ʧʽʜʭʦʜʠ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ 

ʷʢ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘ; ʅ. ʇʦʣʽʭʫʥ ʜʦʩʣʽʜʞʫʚʘʣʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʚʠʢʦʨʠʩʪʘʥʥ ̫ STEM-ʤʝʪʦʜʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʡ ʨʦʟʚʠʪʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ; ʆ. ʂʫʟʴʤʝʥʢʦ ʨʦʟʨʦʙʣʷʣʘ ʧʨʘʢʪʠʢʦ-

ʦʨʽʻʥʪʦʚʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ STEM-ʥʘʚʯʘʥʥʷ ʟ ʬʽʟʠʢʠ ʪʘ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, 

ʜʦʩʣʽʜʞʫʚʘʣʘ ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ STEM-ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘ ʟʘʩʘʜʘʭ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʫʤʦʚʘʭ 

ʮʠʬʨʦʚʦʾ ʘʜʞʝʥʪʠ; ɯ. ʏʝʨʥʝʮʴʢʠʡ ï ʨʦʟʨʦʙʥʠʢ STEM-ʦʨʽʻʥʪʦʚʘʥʠʭ ʜʦʩʣʽʜʥʠʭ 

ʚʽʨʪʫʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; C. ʃʦʟʦʚʘ ʜʦʩʣʽʜʞʫʚʘʣʘ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʡ ʜʦʩʚʽʜ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ STEM, ʘ ʉ. ʇʦʡʜʘ ï ʧʨʘʢʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ STEM, 

STEAM, STREAM-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʪʦʱʦ [153, 162, 163, , 164, 165]. 

STEɸM (ʚʽʜ ʘʥʛʣ. Science ï ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ; Technology ï ʪʝʭʥʦʣʦʛʽʾ; Engineering 

ï ʽʥʞʠʥʽʨʠʥʛ, ʧʨʦʻʢʪʫʚʘʥʥʷ, ʜʠʟʘʡʥ; All / Arts ï ʚʩʽ ʨʝʰʪʘ (ʤʠʩʪʝʮʴʢʽ, ʛʫʤʘʥʽʪʘʨʥʽ ʪʘ 

ʩʦʮʽʘʣʴʥʽ ʥʘʫʢʠ); Mathematics ï ʤʘʪʝʤʘʪʠʢʘ) ï ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ 

ʻ ʚʠʱʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ STEM, ʜʦʧʦʚʥʶ ̒ʡʦʛʦ ʰʣʷʭʦʤ ʟʘʣʫʯʝʥʥʷ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʛʫʤʘʥʽʪʘʨʥʠʭ, ʪʚʦʨʯʠʭ, ʤʠʩʪʝʮʴʢʠʭ ʪʘ ʽʥʰʠʭ ʜʠʩʮʠʧʣʽʥ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ [166]. 

ʇʦʥʷʪʪʷ çʥʘʫʢʦʚʠʡ ʧʽʜʭʽʜè, ʤʘʻ ʰʠʨʦʢʝ ʪʣʫʤʘʯʝʥʥʷ. ɼʝʬʽʥʽʮʽʷ çʧʽʜʭʽʜè 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʩʧʦʩʦʙʽʚ, ʧʨʠʡʦʤʽʚ ʨʦʟʛʣʷʜʫ ʯʦʛʦ-ʥʝʙʫʜʴ, ʚʧʣʠʚʫ ʥʘ ʢʦʛʦ, 

ʱʦ-ʥʝʙʫʜʴ, ʩʪʘʚʣʝʥʥʷ ʜʦ ʢʦʛʦ, ʯʦʛʦ-ʥʝʙʫʜʴ [97]. ʁʦʛʦ ʪʘʢʦʞ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ 

ʚʠʟʥʘʯʝʥʫ ʧʦʟʠʮʽʶ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʶ ʙʫʜʴ-

ʷʢʦʛʦ ʷʚʠʱʘ, ʧʨʦʮʝʩʫ (ʅ. ʂʫʨʣʷʥʜ); ʧʨʠʥʮʠʧʦʚʫ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʨʽʻʥʪʘʮʽʶ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʟʠʮʽʷ, ʟ ʷʢʦʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʙʦ ʦʩʦʙʣʠʚʠʡ ʩʧʦʩʽʙ 

ʤʠʩʣʝʥʥʷ ʪʘ ʧʽʟʥʘʥʥʷ ʦʙô̒ ʢʪʠʚʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʫʤʦʚʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʥʘʥʴ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʮʽʣʽʩʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤ [167, 168]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʧʝʜʘʛʦʛʽʯʥʘ ʥʘʫʢʘ ʟʙʘʛʘʯʝʥʘ ʜʠʪʠʥʦʮʝʥʪʨʠʯʥʠʤ, ʦʩʦʙʠʩʪʽʩʥʠʤ, 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʤ, ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʠʤ, ʢʦʤʧʣʝʢʩʥʠʤ, ʽʥʪʝʛʨʘʪʠʚʥʠʤ, ʘʢʤʝʦʣʦʛʽʯʥʠʤ, 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ, ʧʨʘʢʩʝʦʣʦʛʽʯʥʠʤ, STEM ʪʘ ʽʥʰʠʤʠ ʧʽʜʭʦʜʘʤʠ, ʱʦ ʩʧʨʷʤʦʚʫʶʪʴ 
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ʧʦʰʫʢ, ʚʠʭʽʜʥʽ ʥʘʫʢʦʚʽ ʧʦʟʠʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ. STEɸM-ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʘʻ ʟʤʦʛʫ ʦʭʦʧʠʪʠ ʩʬʝʨʫ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʦʙôʻʜʥʫʶʯʠ 

ʪʚʦʨʯʽʩʪʴ, ʜʦʩʣʽʜʥʠʮʴʢʫ ʡ ʽʥʥʦʚʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʩʪʚʦʨʶʶʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʟʚôʷʟʢʠ 

ʤʽʞ ʛʘʣʫʟʷʤʠ ʟʥʘʥʴ, ʩʫʩʧʽʣʴʩʪʚʦʤ ʽ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ. ʊʘʢ, ʘʢʪʫʘʣʴʥʠʤʠ STEɸM-

ʥʘʧʨʷʤʘʤʠ ʻ ʚʝʙ-, ʘʫʜʽʦ-, ʚʽʜʝʦʜʠʟʘʡʥ, ʽʥʪʝʨôʻʨʥʠʡ ʽ ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ, ʘʥʽʤʘʮʽʷ, 

ʘʨʭʽʪʝʢʪʫʨʘ, ʽʥʜʫʩʪʨʽʘʣʴʥʘ ʝʩʪʝʪʠʢʘ, ʽʥʜʫʩʪʨʽʷ ʢʨʘʩʠ ʪʘ ʤʦʜʠ ʪʦʱʦ [166]. 

STEM-ʧʽʜʭʽʜ, ʥʘ ʜʫʤʢʫ ʆ. ʊʨʝʪʷʢ, ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ: ʘʢʪʠʚʽʟʫʻ ʽʥʪʝʨʝʩ ʜʦ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ; ʤʦʪʠʚʫʻ ʜʦ ʥʘʙʫʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʥʴ ʫ ʩʬʝʨʽ 

ʪʝʭʥʽʢʠ, ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ; ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ 

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʤʦʣʦʜʰʦʛʦ ʰʢʦʣʷʨʘ, ʨʘʥʥʴʦʤʫ ʚʠʟʥʘʯʝʥʥʶ ʡʦʛʦ 

ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʤʘʡʙʫʪʥʽʡ ʦʨʽʻʥʪʘʮʽʾ [169].  

ɿʘʩʪʦʩʫʚʘʥʥʷ STEM-ʧʽʜʭʦʜʽʚ ʚ ʫʤʦʚʘʭ ʅʋʐ ʚʠʟʥʘʥʦ ʥʘ ʫʨʷʜʦʚʦʤʫ ʨʽʚʥʽ. ʎʽ 

ʧʽʜʭʦʜʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʦʣʦʜʰʠʤ ʰʢʦʣʷʨʘʤ ʨʦʙʠʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʨʦʚʦʜʠʪʠ 

ʜʦʩʣʽʜʠ, ʝʢʩʧʝʨʠʤʝʥʪʠ, ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʻʢʪʠ, ʟʘʜʦʚʦʣʴʥʷʶʯʠ ʩʚʦʶ ʧʨʠʨʦʜʥʫ 

ʜʦʧʠʪʣʠʚʽʩʪʴ. ɼʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʚʘʞʣʠʚʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʥʘʚʯʘʥʥʷ ʚ 

ʩʝʨʝʜʥʽʡ ʪʘ ʩʪʘʨʰʽʡ ʰʢʦʣʽ. ʊʘʢʽ ʫʯʥʽ ʟʤʦʞʫʪʴ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʪʘ ʚʠʦʢʨʝʤʣʶʚʘʪʠ 

ʩʫʪʪʻʚʽ ʦʟʥʘʢʠ, ʘʥʘʣʽʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ, ʜʦʭʦʜʠʪʠ ʚʠʩʥʦʚʢʽʚ [169]. 

ʆʩʦʙʣʠʚʦʩʪʽ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ STEM-ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ: 

- ̔ ʥʪʝʛʨʘʮʽʷ ʚ ʻʜʠʥʫ ʧʘʨʘʜʠʛʤʫ ʟʤʽʩʪʫ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʽʥʞʝʥʝʨʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ; 

- ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʽ ʧʨʦʛʨʘʤ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʘʩʘʜʘʭ; 

- ̔ ʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʠʭ ʪʝʤ, ʘ ʥʝ ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʬʝʨʫ ʟʥʘʥʴ; 

- ʥʘʚʯʘʥʥʷ ʥʘ ʨʝʘʣʴʥʠʭ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ 

ʟʥʘʯʫʱʠʭ ʧʨʦʙʣʝʤʘʭ; 

- ʘʢʮʝʥʪ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʥʘʫʢʦʚʦʛʦ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

STEM ʷʢ ʧʨʦʮʝʩ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʽʥʜʠʚʽʜʘ ʤʘʻ ʦʩʦʙʠʩʪʽʩʥʠʡ (ʥʘʙʫʪʪʷ 
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ʘʚʪʝʥʪʠʯʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ) ʪʘ ʩʦʮʽʘʣʴʥʠʡ 

(ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʍʍɯ ʩʪʦʣʽʪʪʷ) ʘʩʧʝʢʪʠ [166].  

ʂʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʽ ʫ ʢʦʥʮʝʧʮʽʾ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, 

ʟʦʢʨʝʤʘ ʪʘʢʽ, ʷʢ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʦʩʥʦʚʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʧʨʠʨʦʜʥʠʯʠʭ 

ʥʘʫʢʘʭ ʽ ʪʝʭʥʦʣʦʛʽʷʭ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʫʤʽʥʥʷ ʚʯʠʪʠʩʷ 

ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ ï ʢʦʨʝʣʶʶʪʴ ʟ ʮʽʣʷʤʠ STEM: ʨʦʟʚʠʪʦʢ ʣʦʛʽʯʥʦʛʦ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ; ʨʦʟʫʤʽʥʥʷ ʧʨʠʨʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʽʟ ʧʦʟʠʮʽʾ ʪʦʯʥʠʭ ʥʘʫʢ; ʦʩʚʽʯʝʥʽʩʪʴ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʫʤʽʥʥʷ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ; ʟʜʘʪʥʽʩʪʴ 

ʢʨʝʘʪʠʚʥʦ ʤʠʩʣʠʪʠ ʪʘ ʧʨʦʷʚʣʷʪʠ ʪʚʦʨʯʽ ʟʜʽʙʥʦʩʪʽ [170].  

ɼʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʘ 

ʬʦʨʤʫʻʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ̫ ʢ ʥʝʬʦʨʤʘʣʴʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʪʘʢʦʞ ʻ ʽʥʪʝʛʨʘʮʽʡʥʠʤ ʫʪʚʦʨʝʥʥʷʤ, ʚʦʥʘ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʙʽʣʴʰʽʩʪʶ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʅʋʐ, ʢʦʥʢʨʝʪʠʟʫʻ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʨʽʟʥʠʭ 

ʦʩʚʽʪʥʽʭ ʧʨʦʬʽʣʷʭ (ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʤʫ, ʛʫʤʘʥʽʪʘʨʥʦʤʫ, ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ), 

ʯʽʪʢʦ ʚʠʟʥʘʯʘʶʯʠ ʤʝʪʦʜʠ, ʝʪʘʧʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ (ʷʢʽ 

ʧʨʠʪʘʤʘʥʥʽ ʩʘʤʝ STEM-ʧʽʜʭʦʜʫ) ʫ ʉʪʘʥʜʘʨʪʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʩʚʽʪʠ ʥʘʫʢʦʚʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ.  

ʇʨʘʮʽ ʅ. ʄʦʨʟʝ, ɯ. ʉʣʽʧʫʭʽʥʦʾ, ʅ. ʇʦʣʽʭʫʥ, ʆ. ʂʫʟʴʤʝʥʢʦ ʩʪʘʥʦʚʣʷʪʴ ʚʘʞʣʠʚʫ 

ʥʘʫʢʦʚʫ ʪʘ ʤʝʪʦʜʠʯʥʫ ʦʩʥʦʚʫ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEM/STEAM-ʧʽʜʭʦʜʽʚ, ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ STEM-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, 

ʜʝ ʜʦʩʣʽʜʥʠʢʠ ʘʥʘʣʽʟʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ STEM-ʧʨʦʩʪʦʨʽʚ, ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʥʮʠʧʠ ʾʭ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʦʢʨʝʩʣʶʶʪʴ ʧʨʘʢʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦ ʾ

ʜʽʷʣʴʥʦʩʪʽ [15, 23, 25, 26, 163, 166, 171, 172]. 

ʈʦʟʛʣʷʥʝʤʦ STEM-ʧʽʜʭʽʜ ʚ ʥʘʫʮʽ ʷʢ ʩʠʩʪʝʤʫ ʤʝʪʦʜʽʚ ʽ ʧʨʠʥʮʠʧʽʚ, ʱʦ ʚʯʝʥʽ ʡ 

ʦʩʚʽʪʷʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʩʝʨʝʜʦʚʠʱ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ. 

ʗʢʱʦ ʤʠ ʫʷʚʣʷʻʤʦ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ (ʱʦ 
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ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʚʥʠʭ ʦʙôʻʢʪʽʚ ʡ ʝʣʝʤʝʥʪʽʚ ʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ), ʪʦ ʜʦ 

ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʮʽʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ STEM-ʧʽʜʭʽʜ ʥʘ ʦʩʥʦʚʽ 

ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ (ʃ. ɹʝʨʪʘʣʘʥʬʽ, ʅ. ɺʽʥʝʨ, 

ʂ. ɹʦʫʣʜʽʥʛ) ʪʘ ʩʠʥʝʨʛʝʪʠʯʥʠʡ (ɻ. ʍʘʢʝʥ, ʄ. ɻʝʣʣ-ʄʘʥʥ, ɽ. ʐʨʝʜʽʥʛʝʨ, ʉ. ʄʽʣʛʨʘʤ, 

ɽ. ʈʽʯʘʨʜʩʦʥ, ɻ. ɹʝʡʪʩʦʥ).  

ʉʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʭʽʜ ʻ ʦʜʥʠʤ ʟ̔ ʚʘʞʣʠʚʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʚʦʨʝʥʥʷ ʛʘʨʤʦʥʽʡʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, 

ʷʢʠʡ ʚʟʘʻʤʦʜʽʻ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʚʽʜʚʽʜʫʚʘʯʘʤʠ, ʪʝʭʥʽʢʦʶ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ, 

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ ʥʴʦʤʫ, ʧʝʨʝʜʙʘʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʦʛʽʯʥʠʭ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʥʘʥʥʻʚʠʭ ʟʘʚôʷʟʢʽʚ [173]. 

ʉʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ STEM-ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ ʧʝʨʝʜʙʘʯʘʻ ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʦʩʪʦʨʫ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʪʘʢ, ʱʦʙ ʚʦʥʠ 

ʩʧʨʠʷʣʠ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʩʠʩʪʝʤʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʟʥʘʥʴ ʟ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʝʡ. ʎʝʡ 

ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʝʢʩʧʦʥʘʪʘʤʠ, ʪʝʭʥʦʣʦʛʽʷʤʠ, ʥʘʚʯʘʣʴʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʪʘ ʚʽʜʚʽʜʫʚʘʯʘʤʠ, ʜʝ ʢʦʞʥʠʡ ʢʦʤʧʦʥʝʥʪ ʤʫʟʝʶ ʻ ʝʣʝʤʝʥʪʦʤ ʮʽʣʦʾ ʩʠʩʪʝʤʠ, 

ʷʢʘ ʧʨʘʮʶʻ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ, ʟʦʢʨʝʤʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʫʟʝʷʭ ʥʘʫʢʠ ʦʭʦʧʣʶʶʪʴ: 

- ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʪʘ ʝʢʩʧʦʥʘʪʽʚ (ʧʨʦʩʪʽʨ ʤʫʟʝʶ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ 

ʪʝʤʘʪʠʯʥʦ ʘʙʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʮʽʡ ʾʭ ʪʚʦʨʮʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʚʽʜʚʽʜʫʚʘʯʘʤ ʫʪʚʦʨʶʚʘʪʠ ʣʦʛʽʯʥʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʟʚôʷʟʢʠ, ʥʘʧʨʠʢʣʘʜ: ʩʝʢʮʽʾ 

ʤʫʟʝʶ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʚʷʯʝʥʽ ʦʢʨʝʤʦ ʬʽʟʠʮʽ, ʙʽʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʾ, ʘʣʝ ʾʭ 

ʚʟʘʻʤʦʜʽʷ ʜʝʤʦʥʩʪʨʫʻ ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʨʝʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʮʝʩʽʚ) (ʨʠʩ. 1.16ï

1.17);  

- ʽʥʪʝʛʨʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ (ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʩʠʤʫʣʷʮʽʾ, ʧʨʦʢ̒ʮʽʡʥʘ ʪʝʭʥʽʢʘ, VR- ʪʘ AR-ʪʝʭʥʦʣʦʛʽʾ, 

ʩʪʝʨʝʦʢʽʥʦʟʘʣʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 
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ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʚʽʜ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʚʽʜʚʽʜʫʚʘʯʘʤ ʧʦʙʘʯʠʪʠ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʥʘʫʢʦʚʠʤʠ ʧʨʠʥʮʠʧʘʤʠ 

(ʨʠʩ. 1.18ï1.24); 

- ʟʚô̫ ʟʦʢ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʥʘʚʯʘʥʥʷ (ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ 

ʦʙôʻʜʥʘʥʥʷ ʝʢʩʧʦʥʘʪʽʚ ʪʘ ʧʨʦʛʨʘʤ ʫ ʧʦʩʣʽʜʦʚʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʜʝ 

ʢʦʞʥʠʡ ʥʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʦʛʣʠʙʣʶʻ ʪʘ ʜʦʧʦʚʥʶʻ ʧʦʧʝʨʝʜʥʽʡ [41]. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʘʙʦ ʤʝʡʢʝʨʩʴʢʽ ʧʨʦʩʪʦʨʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʪʘʢ, ʱʦʙ ʨʦʟʚʠʚʘʪʠ ʥʘʚʠʯʢʠ ʚʽʜ ʙʘʟʦʚʠʭ ʜʦ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ 

(ʨʠʩ. 1.25, 1.26); 

- ʦʨʽʻʥʪʘʮʽ ʁ ʥʘ ʚʟʘʻʤʦʜʽʶ ʪʘ ʢʦʤʫʥʽʢʘʮʽʶ (ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʚʽʜʚʽʜʫʚʘʯʘʤʠ, 

ʢʦʣʝʢʪʠʚʥʠʡ ʦʙʤʽʥ ʟʥʘʥʥʷʤʠ ʪʘ ʜʦʩʚʽʜʦʤ ʩʧʨʠʷʻ ʙʽʣʴʰ ʛʣʠʙʦʢʦʤʫ ʨʦʟʫʤʽʥʥʶ 

ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ). ʄʫʟʝʾ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʛʨʫʧʦʚʽ ʘʢʪʠʚʥʦʩʪʽ, ʜʠʩʢʫʩʽʾ ʪʘ 

ʚʦʨʢʰʦʧʠ, ʱʦ ʜʘʁ ʪʴ ʫʯʘʩʥʠʢʘʤ ʤʦʞʣʠʚʽʩʪʴ ʦʙʛʦʚʦʨʶʚʘʪʠ ʡ ʩʧʽʣʴʥʦ 

ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ (ʨʠʩ. 1.27ï1.28). 

 

 

 

ʈʠʩʫʥʦʢ 1.18. ʄʫʟʝʡ ʥʘʫʢʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʏʠʢʘʛʦ): ʪʝʤʘʪʠʯʥʘ ʚʠʩʪʘʚʢʘ 

çʅʽʤʝʮʴʢʠʡ ʧʽʜʚʦʜʥʠʡ ʯʦʚʝʥ U-505è 
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ʈʠʩʫʥʦʢ 1.19. ʄʫʟʝʡ ʥʘʫʢʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʤ. ʏʠʢʘʛʦ): ʚʠʩʪʘʚʢʘ çʊʝʭʥʦʣʦʛʽʾè 

 

 

  

 

ʈʠʩʫʥʦʢ 1.20. MSG Sphere (ɽʢʟʦʩʬʝʨʘ) ï ʩʪʝʨʝʦʢʽʥʦʟʘʣ ʥʘ 18 000 ʤʽʩʮʴ ʟ 

ʥʘʡʙʽʣʴʰʠʤ ʩʚʽʪʣʦʜʽʦʜʥʠʤ ʝʢʨʘʥʦʤ, ʩʧʝʮʝʬʝʢʪʘʤʠ ʪʘ ʨʦʙʦʪʠ-ʘʥʜʨʦʾʜʠ, 

ʱʦ ʚʤʽʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʧʽʣʢʫʚʘʥʥʷ (ʤ. ʃʘʩ-ɺʝʛʘʩ) 

https://uk.advisor.travel/poi/Muzey-nauki-ta-promislovosti-Chikago-6151
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ʈʠʩʫʥʦʢ 1.21. çArtechouseè ï ʤʫʟʝʡ ʤʠʩʪʝʮʪʚʘ ʽ ʥʘʫʢʠ, ʽʥʩʪʘʣʷʮʽʾ ʷʢʦʛʦ 

ʧʦʻʜʥʫʶʪʴ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʡ ʪʚʦʨʯʽʩʪʴ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʢʦʥʪʝʥʪʦʤ 

(ʅʴʶ-ʁʦʨʢ) 

  

ʈʠʩʫʥʦʢ 1.22. ʇʨʦʛʨʘʤʠ STEM-ʩʝʨʝʜʦʚʠʱʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶ ʢʦʩʤʦʥʘʚʪʢʠ ʽʤ. 

ʉ. ʇ. ʂʦʨʦʣʴʦʚʘ ʥʘ ʩʘʡʪʽ ʤʫʟʝʶ (ɾʠʪʦʤʠʨ) [174]  

  

ʈʠʩʫʥʦʢ 1.23. ʊʝʭʥʦʣʦʛʽʾ STEM-ʩʝʨʝʜʦʚʠʱʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶ ʢʦʩʤʦʥʘʚʪʢʠ ʽʤ. 

ʉ. ʇ. ʂʦʨʦʣʴʦʚʘ (ɾʠʪʦʤʠʨ)  
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ʈʠʩʫʥʦʢ 1.24. ʊʝʭʥʦʣʦʛʽʾ STEM-ʩʝʨʝʜʦʚʠʱʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʫʟʝʶ ʢʦʩʤʦʥʘʚʪʢʠ    

ʽʤ. ʉ. ʇ. ʂʦʨʦʣʴʦʚʘ (ɾʠʪʦʤʠʨ) [175] 

 

  

ʈʠʩʫʥʦʢ 1.25. STEM-ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʧʨʦʩʪʦʨʠ ʜʣʷ ʜʽʪʝʡ 

ʏʠʢʘʟʢɹʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ 
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ʈʠʩʫʥʦʢ 1.26. STEM-ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʧʨʦʩʪʦʨʠ ʜʣʷ ʜʽʪʝʡ 
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ʈʠʩʫʥʦʢ 1.27. ʃʘʙʦʨʘʪʦʨʽʷ ʎʝʥʪʨʫ ʥʘʫʢʠ 

çʂʦʧʝʨʥʠʢè: çɿʥʘʥʥʷ ʧʨʦ ʧʣʘʥʝʪʫè ʪʘ 

çʆʩʚʽʪʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡè 

[176] 
 

ʈʠʩʫʥʦʢ 1.28. ʄʘʡʩʪʝʨʥʷ ʎʝʥʪʨʫ 

ʥʘʫʢʠ çʂʦʧʝʨʥʠʢè: çɹʫʜʫʻʤʦ 

ʤʫʟʠʢʫè [177] 
 

 



139 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʽ 

ʬʫʥʢʮʽʶʚʘʥʥʷ ʛʘʨʤʦʥʽʡʥʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʦʛʦ, ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ 

ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʧʦʝʪʘʧʥʦ ʦʧʘʥʦʚʫʚʘʪʠ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʯʝʨʝʟ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ 

ʝʢʩʧʦʥʘʪʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʦʥʠ. ʎʝ ʩʧʨʠʷʻ ʧʦʻʜʥʘʥʥʶ 

ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʚʢʦʨʽʥʝʥʽ ʚ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜ ʜʣʷ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʢʣʶʯʦʚʽ ʚʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ ʪʘ ʤʘʡʙʫʪʥʴʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʮʽʡ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʶ. 

ʉʠʥʝʨʛʝʪʠʢʫ ʪʨʘʢʪʫʶʪʴ ʷʢ ʪʝʦʨʽʶ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʜʦʩʣʽʜʞʫʻ ʧʨʦʮʝʩʠ 

ʤʠʤʦʚʽʣʴʥʦʛʦ ʧʝʨʝʭʦʜʫ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʟ ʤʝʥʰ ʫʧʦʨʷʜʢʦʚʘʥʦʛʦ, ʥʝ ʨʽʚʥʦʚʘʞʥʦʛʦ 

ʩʪʘʥʫ ʚ ʙʽʣʴʰ ʫʧʦʨʷʜʢʦʚʘʥʠʡ, ʱʦ ʨʦʟʢʨʠʚʘʻ ʪʘʢʽ ʟʚôʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʮʽʻʾ ʩʠʩʪʝʤʠ, 

ʟʘ ʷʢʠʭ ʾʭ ʩʫʤʘʨʥʘ ʜʽʷ ʚ ʤʝʞʘʭ ʩʠʩʪʝʤʠ ʧʝʨʝʚʠʱʫʻ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʩʪʝ ʜʦʜʘʚʘʥʥʷ 

ʝʬʝʢʪʽʚ ʜʽʡ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʦʢʨʝʤʦ. ʆʙôʻʢʪʘʤʠ ʚʠʚʯʝʥʥʷ ʩʠʥʝʨʛʝʪʠʢʠ ʻ: ʩʢʣʘʜʥʽʩʪʴ 

ʽ ʜʠʩʠʧʘʮʽʷ (ʫʧʦʨʷʜʢʦʚʘʥʽ ʩʪʨʫʢʪʫʨʠ), ʭʘʦʩ ʽ ʫʧʦʨʷʜʢʦʚʘʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʽ 

ʥʝʚʨʽʚʥʦʚʘʞʝʥʽʩʪʴ, ʬʣʫʢʪʫʘʮʽʷ ʡ ʘʪʨʘʢʪʦʨʠ.  

ʉʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʫ ʩʪʚʦʨʝʥʥʽ STEM-ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʪʝ, ʱʦʙ ʦʙôʻʜʥʘʪʠ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʡ ʧʨʦʮʝʩʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʜʦʩʚʽʜʫ. ʋ ʤʝʞʘʭ ʮʴʦʛʦ ʧʽʜʭʦʜʫ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ, ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʨʝʩʫʨʩʠ, ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʩʦʮʽʘʣʴʥʘ 

ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʩʪʘʶʪʴ ʯʘʩʪʠʥʦʶ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ, ʜʝ ʝʣʝʤʝʥʪʠ 

ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ, ʩʪʚʦʨʶʶʯʠ ʩʠʥʝʨʛʽʶ ï ʝʬʝʢʪ, ʢʦʣʠ ʩʧʽʣʴʥʠʡ ʚʧʣʠʚ 

ʧʝʨʝʚʝʨʰʫʻ ʩʫʤʫ ʚʧʣʠʚʽʚ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚ STEM-ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʦʭʦʧʣʶʶʪʴ: 

- ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ï ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʦʥʠ ʪʘ ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ ʩʪʚʦʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʢʪʠʚʥʦʩʪʝʡ, ʷʢʽ 

ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʘ ʦʜʥʫ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʚʽʜʫʚʘʯ ʤʦʞʝ ʩʧʦʯʘʪʢʫ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ 

ʪʝʦʨʝʪʠʯʥʦʶ ʯʘʩʪʠʥʦʶ ʯʝʨʝʟ ʤʫʣʴʪʠʤʝʜʽʘ, ʘ ʧʦʪʽʤ ʟʘʩʪʦʩʫʚʘʪʠ ʦʪʨʠʤʘʥʽ 
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ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ. ʎʝ ʧʽʜʩʠʣʶʻ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʢʦʥʮʝʧʮʽʷʤʠ ʡ ʧʨʘʢʪʠʯʥʠʤ ʜʦʩʚʽʜʦʤ; 

- ʽʥʪʝʛʨʘʮʽʶ ʟʥʘʥʴ ʟ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʩʬʝʨ ï ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʜʥʘʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ, ʥʘʧʨʠʢʣʘʜ, ʙʽʦʣʦʛʽʾ, ʭʽʤʽʾ 

ʪʘ ʬʽʟʠʢʠ, ʫ ʻʜʠʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ɺ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʮʝ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʧʨʦʻʢʪʠ ʘʙʦ ʝʢʩʧʦʥʘʪʠ, ʱʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ, ʷʢ ʨʽʟʥʽ ʥʘʫʢʠ ʩʧʽʚʧʨʘʮʶʶʪʴ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ; 

- ʢʦʣʘʙʦʨʘʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ï ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʘʢʮʝʥʪʫʻ ʥʘ ʢʦʣʘʙʦʨʘʪʠʚʥʦʤʫ 

ʥʘʚʯʘʥʥʽ, ʢʦʣʠ ʚʽʜʚʽʜʫʚʘʯʽ ʤʫʟʝʶ ʧʨʘʮʶʶʪʴ ʫ ʛʨʫʧʘʭ, ʦʙʤʽʥʶʶʯʠʩʴ ʟʥʘʥʥʷʤʠ 

ʪʘ ʜʦʩʚʽʜʦʤ. ʎʝ ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ, ʘʜʞʝ ʫʯʘʩʥʠʢʠ ʤʦʞʫʪʴ 

ʥʘʚʯʘʪʠʩʷ ʦʜʠʥ ʚ ʦʜʥʦʛʦ ʪʘ ʩʧʽʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʟ ̫ ʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ 

ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ; 

- ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʷ ʟʥʘʥʴ ʪʘ ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ï ʧʨʠʥʮʠʧ ʩʠʥʝʨʛʝʪʠʢʠ ʫ ʤʫʟʝʾ 

ʧʦʣʷʛʘʻ ʪʘʢʦʞ ʫ ʩʪʠʤʫʣʶʚʘʥʥʽ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʟʥʘʥʴ ʚʽʜʚʽʜʫʚʘʯʘʤʠ, ʷʢʽ 

ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʭʦʜʷʪʴ ʣʦʛʽʯʥʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʥʘʫʢʠ, 

ʝʢʩʧʦʥʘʪʘʤʠ ʡ ʢʦʥʮʝʧʮʽʷʤʠ. ʎʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʝ 

ʚʽʜʚʽʜʫʚʘʯ ʚʠʙʠʨʘʻ ʩʚʽʡ ʪʝʤʧ ʽ ʥʘʧʨʷʤ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

ʆʪʞʝ, ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦʧʦʤʘʛʘʻ ʟʨʦʙʠʪʠ STEM-ʩʝʨʝʜʦʚʠʱʝ ʤʫʟʝʶ ʥʘʫʢʠ 

ʙʽʣʴʰ ʜʠʥʘʤʽʯʥʠʤ, ʢʦʣʠ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʡ ʪʝʭʥʦʣʦʛʽʾ ʦʙôʻʜʥʫʶʪʴʩʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʛʣʠʙʰʝ ʩʪʠʤʫʣʶʶʪʴ ʩʠʩʪʝʤʥʝ ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʦʚʠʭ 

ʧʨʠʥʮʠʧʽʚ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʨʦʙʣʷʯʠ ʘʢʮʝʥʪ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʥʘʫʢʦʚʦʛʦ ʪʘ 

ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʧʦʻʜʥʫʶʯʠ ʨʽʟʥʽ ʥʘʫʢʦʚʽ ʜʠʩʮʠʧʣʽʥʠ (ʚʽʜʭʦʜʷʯʠ ʚʽʜ ʧʦʜʽʣʫ ʥʘ 

ʰʢʽʣʴʥʽ ʧʨʝʜʤʝʪʠ), ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʚʢʦʨʽʥʝʥʽ ʚ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜ, ʽ ʨʝʘʛʫʶʯʠ ʥʘ 

ʢʣʶʯʦʚʽ ʚʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ ʪʘ ʤʘʡʙʫʪʥʴʦʛʦ. 

ʇʨʠʢʣʘʜʘʤʠ STEM-ʣʘʙʦʨʘʪʦʨʽʡ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʘʢʪʠʚʥʝ ʜʦʩʣʽʜʥʠʮʴʢʝ 

ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʦʭʦʯʫʶʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, 

ʧʨʠ ʥʘʡʚʽʜʦʤʽʰʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʤʘʡʜʘʥʯʠʢʠ ʜʣʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʫ çɽʢʩʧʣʦʨʘʪʦʨʫʽʤʽè ʫ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʉʐɸ (ʣʘʙʦʨʘʪʦʨʽʾ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ 
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ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʠ ʟ ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ ʪʘ ʽʥʰʠʭ ʥʘʫʢ); ʅʘʫʢʦʚʠʡ ʤʫʟʝʡ ʫ 

ʃʦʥʜʦʥʽ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ (ʤʽʩʪʠʪʴ ʩʧʝʮʽʘʣʴʥʽ ʟʦʥʠ ʜʣʷ ʜʽʪʝʡ ʽ ʧʽʜʣʽʪʢʽʚ, ʜʝ ʚʦʥʠ 

ʤʦʞʫʪʴ ʚʠʚʯʘʪʠ ʥʘʫʢʫ ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʚ STEM-

ʣʘʙʦʨʘʪʦʨʽʷʭ); ʄʫʟʝʡ ʥʘʫʢʠ çɽʢʩʧʝʨʠʤʝʥʪʘʥʽʫʤè ʫ ʂʠʻʚʽ, ʋʢʨʘʾʥʘ (ʽʥʪʝʨʘʢʪʠʚʥʠʡ 

ʧʨʦʩʪʽʨ ʟ ʙʘʛʘʪʴʤʘ STEM-ʝʢʩʧʦʥʘʪʘʤʠ, ʜʝ ʧʨʦʚʦʜʷʪʴʩʷ ʦʩʚʽʪʥʽ ʟʘʭʦʜʠ, ʟʦʢʨʝʤʘ ʫ ʩʬʝʨʽ 

ʽʥʞʝʥʝʨʽʾ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʠ); ʄʫʟʝʡ ʮʽʢʘʚʦʾ ʥʘʫʢʠ ʚ ʆʜʝʩʽ (STEM-ʣʘʙʦʨʘʪʦʨʽʾ ʟ 

ʬʦʢʫʩʦʤ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʚ ʛʘʣʫʟʷʭ ʭʽʤʽʾ, ʬʽʟʠʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ); ʄʫʟʝʡ ʥʘʫʢʠ ʚ 

ɹʦʩʪʦʥʽ, ʉʐɸ (STEM-ʣʘʙʦʨʘʪʦʨʽʾ, ʜʝ ʤʦʞʥʘ ʟʘʡʤʘʪʠʩʷ ʨʦʙʦʪʦʪʝʭʥʽʢʦʶ, 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʢʣʽʤʘʪʫ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ). 

ʄʝʪʦʶ ʜʽʷʣʴʥʦʩʪʽ STEM-ʫʪʚʦʨʝʥʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʡ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ, ʨʘʮʽʦʥʘʣʽʟʘʪʦʨʩʴʢʦʾ ʪʘ 

ʚʠʥʘʭʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʜʦʜʘʪʢʠ 1, 2, 3).  

ɺʠʢʦʨʠʩʪʘʥʥʷ STEM ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʨʦʟʰʠʨʠʪʠ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʡ ʩʧʨʠʷʪʠ ʦʩʚʽʪʽ ʧʦʟʘ ʡʦʛʦ ʤʝʞʘʤʠ: 

çʇʨʦʜʦʚʞʫʡʪʝ ʥʘʚʯʘʪʠʩʷ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʪʘ ʫ ʩʚʦʻʤʫ ʪʝʤʧʽ ʟʘʚʜʷʢʠ ʥʘʫʢʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʪʝʤʘʤ, ʜʦ ʷʢʠʭ ʚʠ ʤʦʞʝʪʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩè [178]. 

ʇʨʦʚʽʜʥʽ ʤʫʟʝʾ ʩʚʽʪʫ ʧʨʦʧʦʥʫʶʪʴ ʫʩʽʤ ʦʭʦʯʠʤ ʰʠʨʦʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʘʢʪʠʚʥʦʩʪʝʡ, ʥʘʩʘʤʧʝʨʝʜ ʟʘʩʥʦʚʘʥʠʭ ʥʘ STEM-ʧʽʜʭʦʜʘʭ, ʱʦ ʜʦʧʦʚʥʶʶʪʴ ʜʦʩʚʽʜ 

ʫʯʥʽʚ, ʜʘʶʪʴ ʟʤʦʛʫ ʧʦʛʣʠʙʣʶʚʘʪʠ ʟʥʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʚʽʜʚʽʜʫʚʘʥʴ ʤʫʟʝʾʚ, ʷʢʽ 

ʟʘʟʚʠʯʘʡ ʦʙʤʝʞʝʥʠʡ ʫ ʯʘʩʽ. ʉʝʨʝʜ ʪʘʢʠʭ: ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʽʟʥʘʚʘʣʴʥʽ ʚʽʜʝʦ, 

ʨʝʩʫʨʩʠ, STEM-ʧʨʦ̒ʢʪʠ, 3D-ʚʽʟʫʘʣʽʟʘʮʽʾ, ʥʘʚʯʘʣʴʥʽ ʽʛʨʠ, ʩʠʤʫʣʷʮʽʾ ʪʘ STEM-ʥʘʙʦʨʠ, 

ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʘʙʦ ʩʘʤʦʦʩʚʽʪʫ ʚ ʜʦʤʘʰʥʽʭ, 

ʢʣʘʩʥʠʭ ʯʠ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʟʨʫʯʥʠʭ ʜʣʷ ʫʯʥʽʚ ʫʤʦʚʘʭ (ʟʦʢʨʝʤʘ ʽ ʛʨʫʧʦʚʠʭ ʟʘʥʷʪʴ) 

[179, 180, 181, 182, 183, 184, 185]. 

ɺʽʥʮʝʤ ʨʦʟʚʠʪʢʫ ʪʘ ʽʥʥʦʚʘʮʽʡ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʩʪʘʣʠ STEM-ʧʦʨʪʘʣʠ, ʱʦ 

ʦʙôʻʜʥʫʶʪʴ ʙʽʣʴʰʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʝʩʫʨʩʽʚ ʫ ʩʚʦʻʨʽʜʥʠʡ 

ʚʽʨʪʫʘʣʴʥʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʧʨʦʩʪʽʨ, ʜʝ ʢʦʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʤʦʞʝ ʧʨʦʜʦʚʞʫʚʘʪʠ 

ʥʘʚʯʘʣʴʥʠʡ ʜʦʩʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʩʧʨʠʷʪʠ ʚʟʘʻʤʦʜʽʾ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ 
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[186, 187, 188, 189, 190, 191, 192]. ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʤʫʟʝʡ ʧʨʠʨʦʜʥʠʯʦʾ ʽʩʪʦʨʽʾ (AMNH) 

ʦʧʠʩʫʻ ʮʽ ʧʦʨʪʘʣʠ ʷʢ çʨʝʩʫʨʩʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ, ʩʽʤʝʡ, ʩʪʫʜʝʥʪʽʚ ʽ ʚʩʽʭ, ʭʪʦ 

ʮʽʢʘʚʠʪʴʩʷ ʚʠʢʣʘʜʘʥʥʷʤ ʘʙʦ ʚʠʚʯʝʥʥʷʤ ʥʘʫʢʠ. ʉʢʦʨʠʩʪʘʡʪʝʩʷ ʥʘʚʝʜʝʥʠʤʠ ʥʠʞʯʝ 

ʬʽʣʴʪʨʘʤʠ, ʱʦʙ ʟʥʘʡʪʠ ʪʝ, ʱʦ ʚʘʤ ʧʦʪʨʽʙʥʦ ʜʣʷ ʢʣʘʩʫ, ʜʦʤʫ ʯʠ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶè 

[187]. ɻʨʫʧʘ ʥʘʫʢʦʚʠʭ ʤʫʟʝʾʚ (Science Museum Group) ʚʠʟʥʘʯʘʻ ʩʚʽʡ ʦʩʚʽʪʥʽʡ ʧʦʨʪʘʣ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: çʎʝʡ ʩʘʡʪ ʦʙôʻʜʥʫʻ ʨʝʩʫʨʩʠ ʟ ʥʘʰʠʭ ʤʫʟʝʾʚ, ʟʦʢʨʝʤʘ ʟʘʭʦʜʠ, ʽʛʨʠ 

ʪʘ ʚʽʜʝʦ. ɺʽʜʢʨʠʡʪʝ ʜʣʷ ʩʝʙʝ ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʠʟʢʠ ʪʝʤ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʣʘʩʽ, ʫ ʤʫʟʝʡʥʠʭ ʛʘʣʝʨʝʷʭ ʪʘ ʟʘ ʾʭ ʤʝʞʘʤʠè [186]. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʝ ʚʠʨʽʰʫʶʪʴ ʟʘʟʥʘʯʝʥʽ ʨʝʩʫʨʩʠ, ʧʦʣʷʛʘʻ ʫ 

ʧʨʦʜʦʚʞʝʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, ʥʘʙʫʪʦʛʦ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʤʫʟʝʾ ʥʘʫʢʠ, ʧʦʟʘ ʥʠʤ 

ʘʙʦ ʟʘʣʫʯʝʥʥʷ ʜʽʪʝʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʜʠʩʪʘʥʮʽʡʥʦ, ʢʦʣʠ 

ʫʯʝʥʴ ʥʝ ʤʘʻ ʟʤʦʛʠ ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʬʽʟʠʯʥʦ ʯʠ ʨʝʛʫʣʷʨʥʦ 

ʚʽʜʚʽʜʫʚʘʪʠ ʡʦʛʦ [74].  

ʈʦʟʛʣʷʜʘʶʯʠ ʩʚʦʾ ʟʘʢʣʘʜʠ ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʦʨʛʘʥʽʟʘʪʦʨʠ ɯʄʅ 

ʚʨʘʭʦʚʫʶʪʴ, ʱʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜʚʽʜʫʚʘʯʽ ʤʘʶʪʴ 

ʨʝʛʫʣʷʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʝʪʦʜʠ, ʪʠʤ ʩʘʤʠʤ 

ʧʨʦʜʦʚʞʫʶʯʠ ʪʘ ʨʦʟʰʠʨʶʶʯʠ ʢʦʨʠʩʥʠʡ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʠʡ ʜʦʩʚʽʜ. ʇʨʦʪʝ ʫʯʥʽ 

ʥʝ ʟʘʚʞʜʠ ʤʘʶʪʴ ʟʤʦʛʫ ʚʽʜʚʽʜʫʚʘʪʠ ʥʝʬʦʨʤʘʣʴʥʽ ʦʩʚʽʪʥʽ ʟʘʢʣʘʜʠ, ʦʩʦʙʣʠʚʦ ʥʘ 

ʨʝʛʫʣʷʨʥʽʡ ʦʩʥʦʚʽ, ʚʨʘʭʦʚʫʶʯʠ ʯʘʩʦʚʽ ʦʙʤʝʞʝʥʥʷ, ʚʽʜʜʘʣʝʥʽʩʪʴ ʯʠ ʽʥʰʽ ʦʙʩʪʘʚʠʥʠ. 

ʉʘʤʝ ɯʄʅ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʮʽ ʨʝʘʣʽʾ, ʥʘʤʘʛʘʶʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢʽ ʧʨʘʢʪʠʢʠ, ʱʦ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʚʦʨʠʪʠ ʙʫʜ-ɹʷʢʝ ʩʝʨʝʜʦʚʠʱʝ ï ʜʦʤʘʰʥʻ ʯʠ ʢʣʘʩʥʝ ï ʥʘ 

ʤʘʡʜʘʥʯʠʢ ʜʣʷ ʢʦʨʠʩʥʠʭ ʽ ʧʽʟʥʘʚʘʣʴʥʠʭ ʜʦʩʣʽʜʽʚ, ʱʦ ʟʜʘʪʥʽ ʜʦʧʦʚʥʶʚʘʪʠ ʷʢ 

ʬʦʨʤʘʣʴʥʫ, ʪʘʢ ʽ ʥʝʬʦʨʤʘʣʴʥʫ ʦʩʚʽʪʫ. ʅʘ ʩʘʡʪʽ çʄʫʟʝʶ ʉʝʤʘ ʅʦʫʙʣʘè ʚ ʋʥʽʚʝʨʩʠʪʝʪʽ 

ʆʢʣʘʭʦʤʠ ʚʠʜʽʣʷʻʪʴʩʷ ʪʘʢʘ ʧʦʟʠʮʽʷ: çʄʫʟʝʡ ʟ ʨʘʜʽʩʪʶ ʧʨʠʥʝʩʝ ʥʘʫʢʫ ʽ ʧʨʠʨʦʜʫ ʫ ʚʘʰ 

ʜʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ ñʉʝʤ ʅʦʫʙʣ ʚʜʦʤʘò. ʄʠ ʟʘʧʨʦʰʫʻʤʦ ʚʘʩ ʯʘʩʪʦ ʚʽʜʚʽʜʫʚʘʪʠ 

ʮʶ ʩʪʦʨʽʥʢʫ, ʱʦʙ ʟʥʘʡʪʠ ʟʘʭʦʜʠ, ʚʽʜʝʦ ʪʘ ʽʥʰʽ ʮʽʢʘʚʽ ʪʘ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʠʤʠ ʚʠ 

ʤʦʞʝʪʝ ʟʘʡʤʘʪʠʩʷ ʚʜʦʤʘ. ɹʫʜʴ ʣʘʩʢʘ, ʧʨʠʻʜʥʫʡʪʝʩʴ ʜʦ ʥʘʩ ʫ ʮʽʡ ʧʦʜʦʨʦʞʽ, ʦʩʢʽʣʴʢʠ 

ʥʦʚʠʡ ʜʦʩʚʽʜ ʪʘ ʚʨʘʞʝʥʥʷ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠè [181]. 
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ʏʝʨʛʦʚʦʶ, ʘʣʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ, ʨʦʣʣʶ ʪʘʢʠʭ ʨʝʩʫʨʩʽʚ ʩʪʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʣʫʯʘʪʠ ʜʦ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ, ʱʝ ʥʝ ʟʥʘʡʦʤʠʭ ʟ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʫʟʝʡʥʠʤʠ ʧʨʦʩʪʦʨʘʤʠ ʯʠ STEM-ʦʩʝʨʝʜʢʘʤʠ. ʊʘʢʠʤʠ ʫʯʘʩʥʠʢʘʤʠ 

ʤʦʞʫʪʴ ʩʪʘʚʘʪʠ ʜʨʫʟʽ, ʯʣʝʥʠ ʨʦʜʠʥʠ, ʦʜʥʦʢʣʘʩʥʠʢʠ, ʷʢʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʫ ʩʦʮʽʘʣʽʟʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ çʚ ʢʦʤʧʘʥʽʾè, ʘ ʟ ʽʥʰʦʛʦ ï ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʮʽʢʘʚʠʪʠʩʷ 

ʪʝʤʘʪʠʢʦʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ, ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʙʫʜʠʪʠ ʫ 

ʩʦʙʽ ʽʥʪʝʨʝʩ ʜʦ ʩʝʨʝʜʦʚʠʱ ɯʄʅ. ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʨʦʟʨʦʙʥʠʢʠ STEM-ʧʨʦʻʢʪʽʚ ʟ 

ʇʽʜʚʦʜʥʦʛʦ ʤʫʟʝʶ ɺʽʡʩʴʢʦʚʦ-ʤʦʨʩʴʢʠʭ ʩʠʣ ʉʐɸ (US Naval Undersea Museum): 

çSTEM-ʧʨʦʻʢʪʠ ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʣʘʩʽ ʯʠ ʚʜʦʤʘ! ɹʝʟʣʽʯ ʫʨʦʢʽʚ ʥʘ ʦʩʥʦʚʽ 

STEM ʜʦʩʪʫʧʥʽ ʚ ʽʥʪʝʨʥʝʪʽ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʜʨʫʢʫʚʘʥʽ, ʭʦʯ ʜʝ ʫʯʥʽ ʧʝʨʝʙʫʚʘʶʪʴ. ʎʽ 

ʫʨʦʢʠ ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʥʷʪʪʷ ʪʘ ʢʦʥʮʝʧʮʽʾ, ʽ ʾʭ ʤʦʞʥʘ ʚʠʢʣʘʜʘʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʟʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʥʘʡʜʝʥʠʭ ʫ ʚʘʰʦʤʫ ʜʦʤʽè [195]. 

ɹʝʟʫʤʦʚʥʦ ʮʽʥʥʠʤ ʚʥʝʩʢʦʤ ʦʩʚʽʪʷʥ  ̔ʥʘʫʢʦʚʮʽʚ ʤʫʟʝʡʥʠʭ ʧʨʦʩʪʦʨʽʚ ʫ ʨʦʟʚʠʪʦʢ 

ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʚʯʘʣʴʥʠʭ STEM-ʧʨʦʛʨʘʤ ʩʪʘʶʪʴ ʨʝʩʫʨʩʠ, ʱʦ 

ʥʘʜʘʶʪʴ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʦʩʚʽʪʷʥ, ʧʝʜʘʛʦʛʽʚ, ʥʘʫʢʦʚʮʽʚ  ̔ ʚʩʽʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ STEM-ʧʨʘʢʪʠʢ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʾʭ ʟ ʥʝʬʦʨʤʘʣʴʥʦʶ ʦʩʚʽʪʦʶ.  

ʉʝʨʝʜ ʪʘʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

- ʦʥʣʘʡʥ çʘʢʘʜʝʤʽʾè, ʥʘ ʧʨʠʢʣʘʜʽ Science Media Group Academy, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʢʫʨʩʠ, ʤʘʪʝʨʽʘʣʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ, ʢʝʡʩʠ, ʙʣʦʛʠ, ʧʨʦʛʨʘʤʠ, ʧʦʨʘʜʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

STEM-ʫʨʦʢʽʚ, ʥʘʚʯʘʣʴʥʦ-ʧʨʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, ʽʜʝʾ, ʧʦʨʘʜʠ ʪʘ ʜʦʩʚʽʜ ʜʣʷ ʚʯʠʪʝʣʽʚ ʽ 

ʚʠʭʦʚʘʪʝʣʽʚ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ, ʧʨʦʬʝʩʽʦʥʘʣʽʚ STEM [196, 197, 198, 

199]; 

- ʢʦʤʧʣʝʢʩʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ï ʪʘʢʽ, ʱʦ ʥʘʜʘʻ ɼʠʪʷʯʠʡ ʤʫʟʝʡ ʅʴʶ-

ɻʝʤʧʰʠʨʫ (Childrenôs Museum of NH) ʟ ʽʛʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ. çʎʽ ʧʦʨʘʜʠ 

ʨʦʟʨʦʙʣʝʥʦ, ʱʦʙ ʥʘʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʽʛʨʦʚʝ ʥʘʚʯʘʥʥʷ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ 

ʯʠʪʘʥʥʷ ʪʘ ʩʪʠʩʣʦʤʫ ʬʦʨʤʘʪʽ. ʇʦʨʘʜʠ ʦʨʽʻʥʪʦʚʘʥʽ ʷʢ ʥʘ ʚʯʠʪʝʣʽʚ, ʪʘʢ ʽ ʥʘ 

ʚʠʭʦʚʘʪʝʣʽʚ, ʧʨʠʯʦʤʫ ʜʝʷʢʽ ʧʦʨʘʜʠ ʙʽʣʴʰʝ ʩʪʦʩʫʶʪʴʩʷ ʢʣʘʩʫ, ʘ ʜʝʷʢʽ ï ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʚʜʦʤʘè [200]; 
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- ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʦʩʚʽʪʷʥ, ʷʢʽ ʧʨʦʧʦʥʫʻ ɸʢʘʜʝʤʽʷ ʥʘʫʢ ʂʘʣʽʬʦʨʥʽʾ (California 

Academy of Sciences): çéʜʣʷ ʪʠʭ, ʭʪʦ ʰʫʢʘʻ ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʥʘʫʢʦʚʠʭ 

ʟʘʥʷʪʴè [201]; 

- ʢʦʣʝʢʮʽʾ ʨʝʩʫʨʩʽʚ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʥʘʜʘʶʪʴ ʧʣʘʥʠ ʫʨʦʢʽʚ, ʥʘʚʯʘʣʴʥʽ ʚʽʜʝʦ, ʩʠʤʫʣʷʮʽʾ 

ʪʘ ʽʛʨʠ ʟ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʧʨʦʻʢʪʠ ʡ ʽʥʰʽ STEM-ʨʝʩʫʨʩʠ, ʘ ʡ ʜʦʧʦʤʘʛʘʶʪʴ 

ʚʯʠʪʝʣʷʤ ʥʘʜʘʪʠ ʫʯʥʷʤ ʜʠʚʦʚʠʞʥʠʡ ʜʦʩʚʽʜ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʬʝʩʽʡ ʜʣʷ ʚʽʜʢʨʠʪʪʷ 

ʟʘʭʦʧʣʠʚʦʛʦ ʩʚʽʪʫ ʥʘʫʢʠ ʡ ʪʝʭʥʦʣʦʛʽʾ ʚ ʢʣʘʩʽ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʫ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʻ ʧʦʨʪʘʣ çʉʧʨʦʙʫʡ ʽʥʞʝʥʝʨʽʶè (Try engineering): çɼʦʩʣʽʜʽʪʴ ʢʦʣʝʢʮʽʶ 

ʨʝʩʫʨʩʽʚ çTryEngineeringè, ʨʦʟʨʦʙʣʝʥʫ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʽ 

ʩʪʫʜʝʥʪʘʤʠ! ʉʪʚʦʨʝʥʽ ʥʘʰʠʤʠ ʝʢʩʧʝʨʪʘʤʠ IEEE ʪʘ ʧʘʨʪʥʝʨʘʤʠ çTryEngineingè, 

ʮʽ ʨʝʩʫʨʩʠ ʤʽʩʪʷʪʴ ʧʣʘʥʠ ʫʨʦʢʽʚ, ʚʽʜʝʦ, ʽʛʨʠ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ!è [202]. 

ɿʘʛʘʣʦʤ ʨʝʩʫʨʩʠ ʪʘ ʧʦʨʪʘʣʠ, ʧʨʠʟʥʘʯʝʥʽ ʷʢ ʜʣʷ ʦʩʚʽʪʷʥ, ʪʘʢ ʽ ʜʣʷ ʚʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ 

ʫ ʥʘʫʢʦʚʦʤʫ ʨʦʟʚʠʪʢʫ, ʟʨʦʙʠʣʠ ʚʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʫ ʪʝʥʜʝʥʮʽʶ ʚʽʜʢʨʠʪʦʾ ʪʘ ʝʬʝʢʪʠʚʥʦʾ 

ʦʩʚʽʪʠ. ʇʝʜʘʛʦʛʽʯʥʽ ʡ ʥʘʫʢʦʚʽ ʢʦʣʝʢʪʠʚʠ ʤʫʟʝʡʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʝ ʪʽʣʴʢʠ ʟʙʘʛʘʯʫʶʪʴ 

ʜʦʩʚʽʜʦʤ, ʧʝʨʝʜʘʶʪʴ ʽʜʝʾ ʪʘ ʥʘʧʨʘʮʶʚʘʥʥʷ ʧʝʜʘʛʦʛʘʤ, ʮʽʢʘʚʽ ʪʘ ʧʽʟʥʘʚʘʣʴʥʽ ʘʢʪʠʚʥʦʩʪʽ 

ʚʽʜʚʽʜʫʚʘʯʘʤ, ʘʣʝ ʡ ʩʘʤʽ ʦʪʨʠʤʫʶʪʴ ʙʝʟʣʽʯ ʧʦʟʠʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʚʽʜ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʘʣʫʯʘʶʯʠ ʰʠʨʦʢʽ ʚʝʨʩʪʚʠ ʥʘʩʝʣʝʥʥʷ ʜʦ ʨʦʟʚʠʪʢʫ ʤʫʟʝʡʥʠʭ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʽ ʜʝʤʦʥʩʪʨʫʶʯʠ ʧʝʨʝʚʘʛʠ çopen-sourceè ʦʩʚʽʪʠ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʥʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʨʝʩʫʨʩʽʚ ʷʢ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʟʘʧʠʪʫʚʘʥʠʭ ʧʨʘʢʪʠʢ ʩʪʘʥʝ ʫ ʤʘʡʙʫʪʥʴʦʤʫ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʨʝʪʝʥʜʫʚʘʪʠʤʝ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʝ ʽʩʥʫʚʘʥʥʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ STEM-ʧʽʜʭʦʜʽʚ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ [74], ʫ ʷʢʠʭ ʨʦʟʛʣʷʥʫʪʦ STEM ʷʢ ʟʘʩʽʙ 

ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʥʘʥʴ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʡʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʱʦ 

ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʚʽʜʚʽʜʫʚʘʯʘʤʠ) ʫ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʋ ʨʦʙʦʪʽ STEM ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʘʢʪʠʢʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ ʟʘʩʙ̔, ʱʦ ʚʧʠʩʫʻʪʴʩʷ ʫ ʩʧʝʮʠʬʽʢʫ ɯʄʅ ʪʘ ʜʘʻ ʟʤʦʛʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ 

ʟʘʣʫʯʘʪʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ, ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʮʝʩʽʚ.  
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27.04.2024 ʟʘ ʩʧʨʠʷʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, 

ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, ɼʝʨʞʘʚʥʦʾ ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ 

çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè, ʇʝʨʰʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʄʫʟʝʶ ʥʘʫʢʠ ʄʘʣʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʘʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ɯ. ɸ. ʉʣʽʧʫʭʽʥʘ ʽ ʗ. ɺ. ʉʘʚʯʝʥʢʦ ʫ ʤʝʞʘʭ ʨʦʙʦʪʠ 

ʄʽʞʥʘʨʦʜʥʦʾ ʦʥʣʘʡʥ-ʚʠʩʪʘʚʢʠ çʆʩʚʽʪʘ ʪʘ ʢʘʨôʻʨʘ ï 2024è ʦʨʛʘʥʽʟʫʚʘʣʠ ʡ ʧʨʦʚʝʣʠ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʡ ʩʝʤʽʥʘʨ çɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʤʫʟʝʶ ʥʘʫʢʠè, ʜʝ ʙʫʣʦ ʘʧʨʦʙʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʾʭ ʜʦ 

ʦʙʛʦʚʦʨʝʥʥʷ ʡ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʟ ʫʯʘʩʥʠʢʘʤʠ ʩʝʤʽʥʘʨʫ (ʥʘʫʢʦʚʮʽ, ʦʩʚʽʪʷʥʠ, 

ʧʨʘʮʽʚʥʠʢʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ, ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʡ ʥʘʫʢʦʚʠʭ ʩʪʫʧʝʥʽʚ) 

[203]. 

ʅʘ ʟʘʭʦʜʽ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʧʦʚʽʜʽ ʡ ʟʜʽʡʩʥʝʥʦ ʦʙʛʦʚʦʨʝʥʥʷ ʧʠʪʘʥʴ ʚʠʚʯʝʥʥʷ 

ʦʩʚʽʪʥʴʦʾ ʤʽʩʽʾ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʷʢ ʜʠʥʘʤʽʯʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ 

ʧʨʦʧʦʥʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ, ʟʦʢʨʝʤʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʚʠʩʪʘʚʦʢ, ʩʝʤʽʥʘʨʽʚ, ʜʝʤʦʥʩʪʨʘʮʽʡ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ STEM-ʥʘʚʯʘʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʤʫʟʝʶ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘ ʩʘʤʝ ï ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʘʢʪʠʯʥʠʤʠ 

ʩʪʨʘʪʝʛʽʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ, ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʘʧʠʪʽʚ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʥʮʝʧʮʽʡ STEM ʫ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ; ʧʽʜʪʨʠʤʢʠ ʚʯʠʪʝʣʽʚ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʮʽʢʘʚʠʭ ʪʘ 

ʟʤʽʩʪʦʚʥʠʭ STEM-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʣʘʥʽʚ ʫʨʦʢʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʘʤ 

ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʥʽʢʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʦʥʘʪʽʚ ʽ ʜʦʩʚʽʜʫ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ; ʩʧʨʠʷʥʥʷ ʩʧʽʚʧʨʘʮʽ ʪʘ ʤʝʨʝʞʝʚʠʤ ʟʚôʷʟʢʘʤ, ʨʦʣʴ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʧʽʜʪʨʠʤʢʠ 

ʧʦʩʪʽʡʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʧʽʜʭʦʜʫ ʫ ʾʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʘʧʨʦʙʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ 

ʩʝʤʽʥʘʨʫ çSTEM/STEAM-ʫʨʦʢʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠè [204] ʫ ʤʝʞʘʭ 

ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çSTEɸM-ʦʩʚʽʪʘ: ʚʽʜ ʪʝʦʨʽʾ ʜʦ 

ʧʨʘʢʪʠʢʠè [205]. ʆʨʛʘʥʽʟʘʪʦʨʠ ï ɯ. ʉʣʽʧʫʭʽʥʘ ʪʘ ʗ. ʉʘʚʯʝʥʢʦ ï ʧʨʦʜʦʚʞʠʣʠ 

ʚʠʩʚʽʪʣʶʚʘʪʠ ʪʝʤʘʪʠʢʫ ʚʟʘʻʤʦʜʽʾ STEM ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʰʣʷʭʦʤ ʦʙʤʽʥʫ 
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ʜʦʩʚʽʜʦʤ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʥʘʫʢʦʚʮʷʤʠ, ʧʝʜʘʛʦʛʘʤʠ, ʧʨʘʢʪʠʢʘʤʠ ʟ 

ʥʘʧʨʷʤʫ STEAM-ʦʩʚʽʪʠ, ʦʙʛʦʚʦʨʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ 

STEAM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʧʦʩʪʘʣʦ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʽʜʭʦʜʫ 

STEAM.  

ʉʝʤʽʥʘʨ ʙʫʚ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʥʘʩʪʫʧʥʽ ʮʽʣʽ: 

- ʜʦʧʦʤʦʛʘ ʚʯʠʪʝʣʷʤ ʫ ʨʦʟʨʦʙʮʽ ʮʽʢʘʚʠʭ ʪʘ ʟʤʽʩʪʦʚʥʠʭ ʧʣʘʥʽʚ ʫʨʦʢʽʚ, 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ STEM/STEAM, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʘʤ ʥʘʚʯʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʥʽʢʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʦʥʘʪʽʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʫʟʝʾʚ ʥʘʫʢʠ; 

- ʩʧʨʠʷʥʥʷ ʩʧʽʚʧʨʘʮʽ ʦʩʚʽʪʥʽʭ ʽ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʫʟʝʷʤʠ 

ʥʘʫʢʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʤʦʣʦʜʽ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʰʫʢʫ; 

- ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʧʝʜʘʛʦʛʽʚ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʬʦʨʤʠ ʪʘ ʤʝʪʦʜʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʫ STEM/STEAM-

ʥʘʚʯʘʥʥʽ. 

- ʚʘʞʣʠʚʠʤ ʟʜʦʙʫʪʢʦʤ ʫ ʤʝʞʘʭ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʥʷ 

ʦʧʠʪʫʚʘʥʥʷ ʫʯʘʩʥʠʢʽʚ, ʘ ʩʘʤʝ ï ʧʨʦʬʝʩʽʦʥʘʣʽʚ STEM, ʚʯʠʪʝʣʽʚ, ʚʠʢʣʘʜʘʯʽʚ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. ʄʝʪʦʶ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʜʫʤʢʫ ʦʩʚʽʪʷʥ ʟ 

ʪʘʢʠʭ ʧʠʪʘʥʴ: 

- ʯʠ ʟʜʘʪʥʠʡ ɯʄʅ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ? 

- ʯʠ ʤʦʞʝ ɯʄʅ ʧʦʛʣʠʙʣʶʚʘʪʠ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʟʽ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ? 

- ʯʠ ʟʜʘʪʥʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʚʠʷʚʠʪʠ ʩʭʠʣʴʥʦʩʪʽ, ʟʜʽʙʥʦʩʪʽ, 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫʯʥʽʚ? 

- ʯʠ ʤʦʞʝ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʝʬʝʢʪʠʚʥʦ ʜʦʧʦʚʥʠʪʠ ʟʚʠʯʥʝ ʥʘʚʯʘʥʥʷ ʚ 

ʢʣʘʩʽ? 

- ʦɦ ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ? 
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- ʢ̫ʠʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʦʩʚʽʪʷʥʠ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʪʘ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ? 

- ʥʘ ʷʢʽ ʪʨʫʜʥʦʱʽ ʥʘʪʨʘʧʣʷʶʪʴ ʦʩʚʽʪʷʥʠ ʫ ʨʘʟʽ ʚʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ? 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ, ʫ ʷʢʦʤʫ ʚʟʷʣʠ ʫʯʘʩʪʴ ʧʦʥʘʜ 50 ʫʯʘʩʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʯʠʤʘʣʘ ʯʘʩʪʠʥʘ ʚʽʜʚʽʜʫʚʘʣʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʧʦʛʦʜʞʫʻʪʴʩʷ ʟ ʜʫʤʢʦʶ, ʱʦ ɯʄʅ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʫʯʥʽʚ, ʧʦʛʣʠʙʣʶʻ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʟʽ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʚʠʷʚʣʷʻ ʩʭʠʣʴʥʦʩʪʽ, 

ʟʜʽʙʥʦʩʪʽ, ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫʯʥʽʚ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʶʪʴ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤʠ, ʷʢʱʦ 

ʚʨʘʭʫʚʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ ʦʮʽʥʶʶʪʴ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʚʦʾʭ ʫʯʥʽʚ ʷʢ ʩʝʨʝʜʥʽʡ ʪʘ ʥʘʪʨʘʧʣʷʶʪʴ ʥʘ ʪʨʫʜʥʦʱʽ ʫ ʨʘʟʽ ʚʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʯʝʨʝʟ ʙʨʘʢ ʨʝʩʫʨʩʽʚ ʪʘ ʯʘʩʫ, ʷʢʽ ʤʦʞʝ 

ʢʦʤʧʝʥʩʫʚʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʤʫʟʝʡʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ 

ʥʘʫʢʠ ʦʮʽʥʶʶʪʴʩʷ ʦʩʚʽʪʷʥʘʤʠ ʪʘ ʬʘʭʽʚʮʷʤʠ ʷʢ ʝʬʝʢʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʤʦʞʝ 

ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʬʦʨʤʘʣʴʥʦʾ 

ʦʩʚʽʪʠ ʫ ʢʣʘʩʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘʩʦʙʘʤʠ STEM-ʦʩʚʽʪʠ. 

ɿʘʛʘʣʦʤ, ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʩʝʤʽʥʘʨʽʚ ʪʘ ʢʦʥʬʝʨʝʥʮʽʡ ʩʪʘʣʘ 

ʢʦʥʩʦʣʽʜʘʮʽʷ ʟʫʩʠʣʴ STEM-ʝʢʩʧʝʨʪʽʚ, ʜʦʩʣʽʜʥʠʢʽʚ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʦʩʚʽʪʷʥ ʪʘ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʟ ʤʝʪʦʶ ʚʟʘʻʤʥʦʛʦ ʜʦʧʦʚʥʝʥʥʷ ʡ ʽʥʪʝʛʨʘʮʽʾ ʟʘʩʦʙʽʚ ʤʫʟʝʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ 

ʪʘ STEM-ʧʽʜʭʦʜʽʚ ʫ ʩʝʨʝʜʦʚʠʱʘʭ ʬʦʨʤʘʣʴʥʦʾ, ʥʝʬʦʨʤʘʣʴʥʦʾ ʪʘ ʜʦʤʘʰʥʴʦʾ ʦʩʚʽʪʠ. ʋ 

ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʙʫʣʦ ʟôʷʩʦʚʘʥʦ, ʱʦ ʧʨʘʢʪʠʢʠ STEM-ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʧʝʮʠʬʽʮʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʪʘ ʜʦʧʦʚʥʶʶʪʴ ʾʭ ʦʩʚʽʪʥʽ ʤʝʪʦʜʠ ʡ ʟʘʩʦʙʠ ʷʢ ʫ 

ʩʘʤʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʪʘʢ ʽ ʥʘʜʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʩʚʽʪʠ ʧʦʟʘ ʥʠʤ. 

ʆʪʞʝ, STEM-ʧʽʜʭʦʜʠ ʚ ʩʝʨʝʜʦʚʠʱʘʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʩʧʨʠʷʶʪʴ 

ʩʪʚʦʨʝʥʥʶ ʫʥʽʢʘʣʴʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʡ ʚʠʥʘʭʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʙʘʟʠ ʟʥʘʥʴ, ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ. 
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1.10. ʂʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʨʦʛʘʣʠʥ 

 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ, ʷʢ ʥʦʫ-ʭʘʫ-ʫʪʚʦʨʝʥʥʷ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ ʡ ʤʫʟʝʻʟʥʘʚʩʪʚʘ, 

ʱʦ ʘʢʪʠʚʥʦ ʩʪʚʦʨʶʶʪʴʩʷ ʽ ʬʫʥʢʮʽʶʶʪʴ ʫ ʩʚʽʪʽ, ʟʦʢʨʝʤʘ ʚ ʢʨʘʾʥʘʭ ʝʬʝʢʪʠʚʥʠʭ 

ʝʢʦʥʦʤʽʢ, ʩʪʘʣʠ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ, ʜʦʜʘʪʢʦʚʠʤ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʋʩʧʽʰʥʝ ʬʫʥʢʮʽʶʚʘʥʥʷ 

ʪʘʢʠʭ ʤʫʟʝʾʚ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʷʢʦʩʪʽ ʝʢʩʧʦʟʠʮʽʡ, ʘ ʡ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʽʜʚʽʜʫʚʘʯʘʤʠ. ʇʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʩʠʣʫ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʤʫʟʝʶ ʤʦʞʥʘ ʚʧʝʚʥʝʥʦ ʢʘʟʘʪʠ, ʤʘʶʯʠ ʘʥʘʣʽʪʠʯʥʽ ʜʘʥʽ, ʟʜʽʡʩʥʶʶʯʠ 

ʩʪʘʪʠʩʪʠʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʪʨʠʤʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʜʥʠʤ 

ʽʟ ʢʣʶʯʦʚʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ 

ʻ ʦʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʚʽʜ ʘʫʜʠʪʦʨʽʾ, ʩʧʨʦʙʘ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʫʟʝʡʥʦʾ ʨʦʙʦʪʠ. ɼʦ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʤʫʟʝʶ ʥʘʣʝʞʘʪʴ ʘʥʢʝʪʫʚʘʥʥʷ, ʽʥʪʝʨʚôʶʚʘʥʥʷ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʠʚʯʝʥʥʷ ʟʘʢʦʨʜʦʥʥʦʛʦ ʜʦʩʚʽʜʫ ʟʘʩʚʽʜʯʠʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʷʢ: 

ʘʥʢʝʪʫʚʘʥʥʷ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʠʨʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʨʘʞʝʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ, ʨʽʚʝʥʴ ʾʭ ʟʘʣʫʯʝʥʦʩʪʽ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ; ɽ. ɼʞʝʥʩʝʥ ʽ ɽ. ʉʽʣʴʚʝʨʩ (2018) ʫ 

ʄʫʟʝʾ ʥʘʫʢʠ (ʃʦʥʜʦʥ) ʟʘʩʪʦʩʫʚʘʣʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʘʥʢʝʪʠ, ʱʦ ʜʘʣʠ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ 

ʪʦʯʥʽ ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʚʠʩʪʘʚʦʢ ʥʘ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʪʝʨʝʩʫ ʜʦ 

ʥʘʫʢʠ); ʽʥʪʝʨʚôʶ (ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʦʢʣʘʜʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʜʫʤʢʠ ʡ ʩʪʘʚʣʝʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ; ɻ. ʈʘʡʥʭʘʨʜʪ ʪʘ ʋ. ɺʝʙʝʨ (2017) ʚʠʷʚʠʣʠ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ 

ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʽʜʝʡ ʯʝʨʝʟ ʜʽʘʣʦʛ ʤʽʞ ʚʽʜʚʽʜʫʚʘʯʝʤ 

ʽ ʢʫʨʘʪʦʨʦʤ); ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; ɸ. ʅʦʚʘʢ ʽ ʊ. ʂʦʚʘʣʴʩʴʢʠʡ (2019) ʧʦʻʜʥʘʣʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʦʧʠʪʫʚʘʥʥʷʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʚʧʣʠʚʫ ʚʽʜʚʽʜʫʚʘʥʴ ʥʘ 

ʥʘʫʢʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ); ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ (ʝʣʝʢʪʨʦʥʥʽ ʘʥʢʝʪʠ). 

ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʠʢ ʘʥʢʝʪʫʚʘʥʥʷ ʚ ʤʫʟʝʷʭ ʥʘʫʢʠ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʽʟ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʠʭ ʦʧʠʪʫʚʘʣʴʥʠʢʘʭ, ʱʦ 
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ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʧʠʪʘʥʥʷ ʧʨʦ ʟʘʜʦʚʦʣʝʥʽʩʪʴ, ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʝʢʩʧʦʟʠʮʽʡ ʽ ʨʽʚʝʥʴ 

ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ, ʜʝ ʻ ʟʥʘʯʥʽ ʧʨʦʛʘʣʠʥʠ ʫ ʚʠʙʽʨʢʘʭ, ʥʝʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʠʢʘʭ ʽ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʘʥʘʣʽʟʽ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ.  

ɸʚʪʦʨʠ ʉ. ɹʽʪʛʫʜ ʽ ɹ. ʉʝʨʨʝʣ (1994) ʚ ʨʦʙʦʪʽ çɺʧʣʠʚ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʥʘ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʾʚè ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʧʦʥʘʜ 150 ʩʪʘʪʝʡ ʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʽʚ, ʟʦʢʨʝʤʘ, 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʣʠ ʚʠʤʽʨʶʚʘʥʥʶ ʩʧʝʮʠʬʽʯʥʠʭ ʚʧʣʠʚʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʘʜʠʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʭʦʯʘ ʜʝʷʢʽ ʻ ʥʝʚʽʜʧʦʚʽʜʥʠʤʠ ʯʝʨʝʟ ʨʘʟʶʯʫ 

ʤʽʥʣʠʚʽʩʪʴ ʫʤʦʚ, ʱʦ ʨʦʙʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʯʘʩʪʦ ʥʝʚʽʜʧʦʚʽʜʥʠʤʠ ʘʙʦ 

ʥʝʟʥʘʯʥʠʤʠ, ʘ ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʷ ʚʧʣʠʚʫ ʥʘ ʥʝʬʦʨʤʘʣʴʥʝ ʥʘʫʢʦʚʝ ʥʘʚʯʘʥʥʷ ʚ ʤʫʟʝʷʭ ʽ 

ʡʦʛʦ ʦʙôʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʻ ʚʘʞʣʠʚʠʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʫʟʝʾ ʤʘʶʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʦʩʚʽʪʥʶ ʨʦʣʴ ʫ ʩʫʩʧʽʣʴʩʪʚʽ [206]. ɼʦʚʛʦʩʪʨʦʢʦʚʠʡ ʝʬʝʢʪ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʢʣʘʩʫ 

ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ɹʘʤʙʝʨʛʝʨʦʤ ʽ ʊʘʣʦʤ [207]. ɺʧʣʠʚ ʥʝʬʦʨʤʘʣʴʥʦʾ 

ʦʩʚʽʪʠ ʥʘ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʾʚ ʚʠʚʯʘʣʠ ʉ. ɹʽʪʛʫʜ, ɹ. ʉʝʨʨʝʣ, ɼ. ʊʦʤʧʩʦʥ [206]. 

ʋ 2015 ʨ. ʫ ʤ. ʊʨʝʥʪʦ (ɯʪʘʣʽʷ) ʚʽʜʙʫʣʘʩʴ ʱʦʨʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʦʬʝʩʦʨʘ 

ɽ. ʇʝʨʩʩʦʥʘ çɺʧʣʠʚ ʥʘʫʢʦʚʠʭ ʮʝʥʪʨʽʚè (çThe Impact of Science Centresè), ʥʘ ʷʢʽʡ ʙʫʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʦʭʦʧʣʶʚʘʣʠ ʨʽʟʥʽ ʥʘʧʨʷʤʠ ʚʧʣʠʚʽʚ 

ʥʘʫʢʦʚʠʭ ʤʫʟʝʾʚ ʥʘ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ʡ ʩʫʩʧʽʣʴʩʪʚʦ. ɹʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʱʦʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʟʘʢʣʘʜʽʚ ʥʘ 5 % ʥʘ ʨʽʢ ʽ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʥʘ 2 % ʥʘ ʨʽʢ ʫ 1990-ʭ ʨʦʢʘʭ. 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ ʤʽʞʥʘʨʦʜʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʥʘʫʢʦʚʠʭ 

ʮʝʥʪʨʽʚ ʙʫʣʦ ʟʽʙʨʘʥʦ ʜʘʥʽ 17 ʮʝʥʪʨʽʚ ʽʟ 13 ʢʨʘʾʥ ʪʘ ʧʨʦʚʝʜʝʥʦ ʦʧʠʪʫʚʘʥʥʷ 13 558 

ʚʽʜʚʽʜʫʚʘʯʽʚ, ʷʢʝ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʪʽ, ʭʪʦ ʚʽʜʚʽʜʫʚʘʚ ʥʘʫʢʦʚʽ ʮʝʥʪʨʠ, ʟʥʘʯʥʦ ʯʘʩʪʽʰʝ ʙʫʣʠ 

ʫʩʧʽʰʥʠʤʠ ʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦ ʛʨʘʤʦʪʥʠʤʠ [121, 208, 209, 210, 211, 212, 213]. 

ɼʦʩʣʽʜʥʠʢ ɼʞ. ʗʢʦʙʩʝʥ ʚʧʝʨʰʝ ʨʦʟʨʦʙʠʚ ʩʠʩʪʝʤʫ 1025 ʥʘʷʚʥʠʭ ʷʢʽʩʥʠʭ ʽ 

ʢʽʣʴʢʽʩʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʜʣʷ ʘʥʘʣʽʟʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʫʟʝʷʤʠ ʘʙʦ ʚ ʤʫʟʝʻʟʥʘʚʩʪʚʽ 

ʪʘ ʩʧʨʠʷʶʪʴ ʩʫʩʧʽʣʴʥʠʤ, ʧʨʠʚʘʪʥʠʤ, ʦʩʦʙʠʩʪʠʤ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʠʤ ʮʽʥʥʦʩʪʷʤ [214]. 

ɺʠʟʥʘʯʝʥʽ ʢʦʤʙʽʥʘʮʽʾ ʽʥʜʠʢʘʪʦʨʽʚ: ʨʦʟʰʠʨʝʥʥʷ ʫʯʘʩʪʽ, ʟʙʝʨʝʞʝʥʥʷ ʩʧʘʜʱʠʥʠ, 
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ʟʤʽʮʥʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ, ʧʦʛʣʠʙʣʝʥʥʷ ʩʫʩʧʽʣʴʥʠʭ ʟʥʘʥʴ, ʩʣʫʞʽʥʥʷ ʦʩʚʽʪʥʽʡ 

ʩʠʩʪʝʤʽ, ʧʨʦʩʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʟʤʽʥ, ʜʦʥʝʩʝʥʥʷ ʩʫʩʧʽʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʪʘ ʽʤʽʜʞʫ, 

ʚʥʝʩʦʢ ʚ ʝʢʦʥʦʤʽʢʫ, ʥʘʜʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʛʨʦʤʘʜʩʴʢʠʭ ʧʦʩʣʫʛ, ʩʧʨʠʷʥʥʷ 

ʦʩʦʙʠʩʪʦʤʫ ʟʨʦʩʪʘʥʥʶ, ʧʨʦʧʦʟʠʮʽʷ ʦʩʦʙʠʩʪʦʛʦ ʚʽʜʧʦʯʠʥʢʫ, ʩʧʨʠʷʥʥʷ ʜʦʟʚʽʣʣʶ, 

ʜʦʧʦʤʦʛʘ ʚ ʨʦʙʦʪʽ ʤʫʟʝʶ, ʨʦʟʙʫʜʦʚʘ ʢʘʧʽʪʘʣʫ ʤʫʟʝʶ [215]. 

ʋ ʦʛʣʷʜʽ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʜʘʥʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʶ 

ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʨʘʜʦʶ ʉʐɸ (2009), ʥʘʛʦʣʦʰʫʚʘʣʦʩʴ, ʱʦ ʻ ʜʦʢʘʟʦʚʽ ʬʘʢʪʠ ʥʘʚʯʘʥʥʷ ʚ 

ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʪʘʢʠʭ ʷʢ ʥʘʫʢʦʚʽ ʮʝʥʪʨʠ [216]. 

ʐ. ɹʘʨʨʽʦ ʪʘ ɼ. ʇʽʨʩʦʥ (2010) ʨʦʟʨʦʙʠʣʠ ʤʦʜʝʣʴ ʟʘʣʫʯʝʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʫ Science 

North (ʂʘʥʘʜʘ) ʡ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʾʭ ʧʦʚʝʜʽʥʢʦʶ ʥʘ ʧʝʚʥʠʭ ʚʠʩʪʘʚʢʘʭ. ʇʦʚʝʜʽʥʢʫ ʤʦʞʥʘ 

ʟʛʨʫʧʫʚʘʪʠ ʟʘ ʪʨʴʦʤʘ ʢʘʪʝʛʦʨʽʷʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʣʫʯʝʥʥʷ ʪʘ 

ʥʘʚʯʘʥʥʷ: ʧʦʯʘʪʦʢ, ʧʝʨʝʭʽʜ ʽ ʧʨʦʨʠʚ. ʋ Science North ʧʝʨʝʭʦʜʫ ʟʘʟʚʠʯʘʡ ʜʦʩʷʛʘʶʪʴ 20ï

80 % ʚʽʜʚʽʜʫʚʘʯʽʚ, ʘ ʧʨʦʨʠʚʫ ï 20ï60 %. ʎʝ ʻ ʧʨʷʤʠʤ ʜʦʢʘʟʦʤ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʠʩʪʘʚʢʦʚʠʭ ʟʘʣʘʭ [217]. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʩʪʘʣʠ ʢʦʣʝʢʪʠʚʥʽ ʧʝʨʝʢʦʥʘʥʥʷ ʚ ʪʦʤʫ, ʱʦ ʥʘʫʢʦʚʽ ʮʝʥʪʨʠ 

ʟʜʽʡʩʥʶʶʪʴ ʥʘʫʢʦʚʫ ʦʩʚʽʪʫ, ʧʽʜʚʠʱʫʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʥʘʫʢʠ, ʧʦʩʠʣʶʶʪʴ ʤʦʪʠʚʘʮʽʶ ʜʦ 

ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, 

ʧʦʩʠʣʶʶʪʴ ʜʦʚʽʨʫ ʜʦ ʥʘʫʢʠ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʢʘʨôʻʨʠ ʤʦʣʦʜʠʤʠ ʣʶʜʴʤʠ [218]. 

ɹʨʠʪʘʥʩʴʢʽ ʜʦʩʣʽʜʞʝʥʥʷ (Frontier Economics, 2009), ʚ ʤʝʞʘʭ ʷʢʠʭ ʙʫʣʠ ʦʧʠʪʘʥʽ 

ʚʽʜʚʽʜʫʚʘʯʽ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ, ʟʘʩʚʽʜʯʠʣʠ, ʱʦ 59 % ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʽʟʥʘʣʠʩʷ ʙʽʣʴʰʝ, ʥʽʞ 

ʦʯʽʢʫʚʘʣʦʩʷ; ʫ 43 % ʚʠʥʠʢʘʣʠ ʜʫʤʢʠ ʧʨʦ ʥʘʫʢʫ; 12 % ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʟʤʽʥʫ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʥʘʫʢʠ ʡ ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʢʘʨôʻʨʠ ʚ ʥʘʫʮʽ [219]. 

ɼʦʩʣʽʜʞʝʥʥʷ ɻ. ʉʘʣʤʽ (2003) ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʝʨʝʚʽʨʢʫ ʟʥʘʥʴ ʛʨʫʧ ʩʪʫʜʝʥʪʽʚ, 

ʷʢʽ ʚʽʜʚʽʜʫʚʘʣʠ ʡ ʥʝ ʚʽʜʚʽʜʫʚʘʣʠ ʥʘʫʢʦʚʽ ʮʝʥʪʨʠ. ɺʽʥ ʚʠʷʚʠʚ ʷʚʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʛʥʽʪʠʚʥʠʡ ʝʬʝʢʪ ʥʘʚʯʘʥʥʷ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʦʥʘʪʽʚ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ [220]. 

ɼʦʩʣʽʜʥʠʢ ɼ. ʄʽʣʣʝʨ (2004) ʚʠʷʚʠʚ, ʱʦ ʥʘʫʢʦʚʽ ʤʫʟʝʾ ʩʧʨʠʷʣʠ ʨʦʟʚʠʪʢʫ 

ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʚ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ [221]. 
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ɺʯʝʥʽ ɼ. ʌʘʣʢ ʽ ʄ. ʅʽʜʤʘʥ (2011) ʘʥʘʣʽʟʫʚʘʣʠ ʚʧʣʠʚ ʥʘ ʚʽʜʚʽʜʫʚʘʯʽʚ 

ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩʽ ʫʧʨʦʜʦʚʞ 10 ʨʦʢʽʚ ʽ ʜʽʡʰʣʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʮʝʥʪʨ ʩʧʨʘʚʣʷʚ ʚʘʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʥʘʫʢʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ ʪʘ 

ʾʭ ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʠ ʡ ʪʝʭʥʽʢʠ [210, 211]. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ɼ. ʌʘʣʢʦʤ ʽ 

ʃ. ɼʽʨʢʽʥʛʦʤ ʚ ɽʢʩʧʣʦʨʘʪʦʨʽʫʤʽ (ʉʘʥ-ʌʨʘʥʮʠʩʢʦ), ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʧʦʥʘʜ 70 % 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʦʮʽʥʶʶʪʴ ʜʦʩʚʽʜ ʚʟʘʻʤʦʜʽʾ ʟ ʝʢʩʧʦʥʘʪʘʤʠ ʷʢ ʧʦʟʠʪʠʚʥʠʡ, ʧʨʦʪʝ ʣʠʰʝ 

40 % ʟʤʦʛʣʠ ʟʛʘʜʘʪʠ ʢʦʥʢʨʝʪʥʫ ʥʘʫʢʦʚʫ ʢʦʥʮʝʧʮʽʶ, ʷʢʫ ʚʦʥʠ ʚʠʚʯʠʣʠ (2016).  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʥʘʫʢʦʚʠʭ ʮʝʥʪʨʽʚ ʟʥʘʯʥʦ ʟʨʦʩʣʘ. ʉʘʤʽ ʥʘʫʢʦʚʽ ʮʝʥʪʨʠ ʙʝʨʫʪʴ ʥʘ 

ʩʝʙʝ ʙʽʣʴʰʫ ʽʥʽʮʽʘʪʠʚʫ ʫ ʧʨʦʚʝʜʝʥʥʽ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʧʦʪʨʝʙʘ ʦʭʦʧʠʪʠ 

ʰʠʨʦʢʫ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʫ ʘʫʜʠʪʦʨʽʶ ʟʨʦʩʪʘʻ, ʥʘ ʥʠʭ ʚʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ, 

ʢʦʰʪʠ ʛʨʦʤʘʜʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʨʝʟʝʥʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʡ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ. 

ʋ ʨʦʙʦʪʽ çʄʫʟʝʡʥʠʡ ʜʦʩʚʽʜè (çThe Museum Experienceè) ɼ. ʌʘʣʢʘ ʪʘ ʃ. ɼʽʨʢʽʥʛ 

ʘʥʢʝʪʫʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʣʶʯʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʫʤʽʥʥʷ 

ʧʦʪʨʝʙ, ʤʦʪʠʚʘʮʽʡ ʽ ʜʦʩʚʽʜʫ ʤʫʟʝʡʥʦʾ ʘʫʜʠʪʦʨʽʾ. ɸʚʪʦʨʠ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʚʘʞʣʠʚʦʩʪʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʘʥʢʝʪʫʚʘʥʥʷ 

ʷʢ ʤʝʪʦʜ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ 

ʜʦʩʚʽʜʫ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʪʘʢʠʭ ʷʢ ʾʭ ʦʯʽʢʫʚʘʥʥʷ, ʩʪʫʧʽʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ, ʝʤʦʮʽʡʥʠʡ ʚʽʜʛʫʢ 

ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʥʘʚʯʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʎʽʣʷʤʠ ʘʥʢʝʪʫʚʘʥʥʷ (ʷʢ ʚʽʜʢʨʠʪʦʛʦ, 

ʪʘʢ ʽ ʟʘʢʨʠʪʦʛʦ) ʚʦʥʠ ʚʠʟʥʘʯʘʣʠ ʤʦʪʠʚʘʮʽʶ ʚʽʜʚʽʜʫʚʘʯʽʚ (ʥʘʧʨʠʢʣʘʜ, ʨʦʟʚʘʛʘ, 

ʥʘʚʯʘʥʥʷ, ʩʽʤʝʡʥʝ ʜʦʟʚʽʣʣʷ), ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʝʢʩʧʦʟʠʮʽʾ (ʥʘʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʧʦʤʦʛʣʘ 

ʚʽʜʚʽʜʫʚʘʯʘʤ ʟʨʦʟʫʤʽʪʠ ʪʝʤʫ, ʯʠ ʟʘʣʠʰʠʣʘ ʧʦʟʠʪʠʚʥʝ ʚʨʘʞʝʥʥʷ) ʥʝ ʣʠʰʝ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʥʘʷʚʥʠʭ ʝʢʩʧʦʟʠʮʽʡ, ʘ ʡ ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʧʨʦʛʨʘʤ ʽ ʧʦʜʽʡ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. ɸʚʪʦʨʠ ʜʦʭʦʜʷʪʴ ʚʠʩʥʦʚʢʫ, ʱʦ ʘʥʢʝʪʫʚʘʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʻ ʥʝʚʽʜʜʽʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʨʦʟʫʤʽʥʥʷ ʾʭʥʽʭ ʦʯʽʢʫʚʘʥʴ ʽ ʜʦʩʚʽʜʫ. ʎʝ ʜʘʻ 

ʤʫʟʝʷʤ ʤʦʞʣʠʚʽʩʪʴ ʢʨʘʱʝ ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʾ ʝʢʩʧʦʟʠʮʽʾ, ʧʨʦʛʨʘʤʠ ʪʘ ʧʨʦʩʪʦʨʠ ʜʦ 

ʨʝʘʣʴʥʠʭ ʧʦʪʨʝʙ ʘʫʜʠʪʦʨʽʾ. ɺʦʜʥʦʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʢʦʥʫʻ, ʱʦ ʜʦʩʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ 
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ʻ ʙʘʛʘʪʦʚʠʤʽʨʥʠʤ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪʽʚ, ʷʢʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ 

[121]. 

ʋ 2013 ʨ. ʇ. ʍ. ɼʞʫ ʧʨʦʚʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʤʫ çʉʧʨʠʡʥʷʪʪʷ ʚʯʠʪʝʣʽʚ ʽ ʧʨʘʢʪʠʢʘ 

ʥʘʚʯʘʥʥʷ STEAM ʫ ʇʽʚʜʝʥʥʽʡ ʂʦʨʝʾè, ʷʢʝ ʜʦʚʝʣʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʚʯʠʪʝʣʽʚ ʚʚʘʞʘʶʪʴ, 

ʱʦ STEAM-ʦʩʚʽʪʘ ʥʝʦʙʭʽʜʥʘ ʽ ʟʜʽʡʩʥʶʚʘʪʠʤʝ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʤʦʪʠʚʘʮʽʶ ʪʘ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ. ʆʜʥʘʢ ʜʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ ʟʥʘʯʥʠʡ ʨʦʟʨʠʚ ʤʽʞ ʩʧʨʠʡʥʷʪʪʷʤ 

ʚʯʠʪʝʣʽʚ ʽ ʨʝʘʣʴʥʠʤʠ ʧʨʘʢʪʠʢʘʤʠ STEAM-ʦʩʚʽʪʠ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ 

ʦʧʠʪʫʚʘʥʥʷ 987 ʚʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʠʭ ʽ ʩʝʨʝʜʥʽʭ ʰʢʽʣ ʫ ʩʪʦʣʠʯʥʦʤʫ ʨʝʛʽʦʥʽ, ʚʽʥ ʚʠʷʚʠʚ, 

ʱʦ ʭʦʯʘ ʙʽʣʴʰʽʩʪʴ ʢʦʨʝʡʩʴʢʠʭ ʚʯʠʪʝʣʽʚ (ʙʣʠʟʴʢʦ 65 %) ʧʦʛʦʜʞʫʚʘʣʠʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

STEAM-ʦʩʚʽʪʠ, ʣʠʰʝ 18 % ʥʘʩʧʨʘʚʜʽ ʚʧʨʦʚʘʜʠʣʠ STEAM-ʫʨʦʢʠ ʫ ʩʚʦʻʤʫ ʢʣʘʩʽ. ɺ 

ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʦʟʛʣʷʜʘʣʠʩʴ ʚʠʢʣʠʢʠ ʪʘ ʪʨʫʜʥʦʱʽ, ʥʘ ʷʢʽ ʥʘʨʘʞʘʶʪʴʩʷ ʚʯʠʪʝʣʽ 

ʧʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ STEAM-ʦʩʚʽʪʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʠʣʠ ʪʨʫʜʥʦʱʽ, ʧʦʚôʷʟʘʥʽ ʟ 

ʙʨʘʢʦʤ ʯʘʩʫ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ STEAM-ʫʨʦʢʽʚ, ʥʝʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ʢʦʤʧʝʪʝʥʪʥʽʩʪʶ ʚʯʠʪʝʣʽʚ, ʷʢ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ STEAM-ʫʨʦʢʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ ʨʦʟʫʤʽʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʩʬʝʨʘʤʠ STEAM ʜʣʷ 

ʢʦʥʚʝʨʛʝʥʮʽʾ ʢʦʥʪʝʥʪʫ ʪʘ ʪʨʫʜʥʦʱʽ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʽʥʰʠʤʠ ʚʯʠʪʝʣʷʤʠ ʪʘʢʦʞ ʙʫʣʠ 

ʥʘʟʚʘʥʽ ʧʨʦʙʣʝʤʘʤʠ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫʨʦʢʽʚ STEAM [222]. 

ʃ. ɾ. ʈʝʥʽ ʫ ʧʨʘʮʽ çɺʠʤʽʨʶʚʘʥʥʷ ʘʬʝʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜ ʯʘʩ ʚʽʟʠʪʫ ʜʦ 

ʅʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦ ʮʝʥʪʨʫè ʧʨʝʜʩʪʘʚʠʚ ʨʝʟʫʣʴʪʘʪʠ ʧʽʣʦʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʤʝʞʘʭ 

ʷʢʦʛʦ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʦʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ ʘʬʝʢʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʚʽʟʠʪʽʚ ʜʦ 

ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦ ʮʝʥʪʨʫ. ɿʦʢʨʝʤʘ, ʩʪʫʜʝʥʪʠ ʚʽʜʧʦʚʽʜʘʣʠ, ʥʘʩʢʽʣʴʢʠ ʣʝʛʢʦ ʚʦʥʠ 

ʟʥʘʭʦʜʠʣʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʜʽʷʣʴʥʦʩʪʽ, ʦʪʨʠʤʫʚʘʣʠ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʪʦʛʦ, ʱʦ ʚʦʥʠ 

ʨʦʙʠʣʠ, ʽ ʥʘʩʢʽʣʴʢʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʥʠʭ ʙʫʚ ʚʽʟʠʪ ʜʣʷ ʙʽʣʴʰ ʰʠʨʦʢʠʭ ʧʦʛʣʷʜʽʚ ʽ 

ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʠ ʡ ʚʯʝʥʠʭ [223]. 

ʂ. ʂʨʦʫʣʽ ʪʘ ʂ. ʂʥʫʪʩʦʥ ʧʨʦʧʦʥʫʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʩʠʭʦʤʝʪʨʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʟʘʣʫʯʝʥʦʩʪʽ ʪʘ ʝʤʦʮʽʡʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʝʢʩʧʦʟʠʮʽʡ. ʊʘʢʽ ʧʽʜʭʦʜʠ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ, ʷʢʽ ʩʘʤʝ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʶ ʤʘʪʝʨʽʘʣʫ [224]. 
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ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʜʘʚ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʧʨʦʛʘʣʠʥʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʚʽʜʦʢ, 

ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ: 

- ʦʙʤʝʞʝʥʽʩʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʚʠʙʽʨʦʢ ï ʘʥʢʝʪʫʶʪʴʩʷ ʣʠʰʝ ʧʝʚʥʽ ʛʨʫʧʠ 

ʚʽʜʚʽʜʫʚʘʯʽʚ (ʥʘʧʨʠʢʣʘʜ, ʰʢʦʣʷʨʽ ʨʽʟʥʦʛʦ ʚʽʢʫ ʘʙʦ ʚʠʧʘʜʢʦʚʽ ʚʽʜʚʽʜʫʚʘʯʽ ʯʠ 

ʩʪʫʜʝʥʪʠ), ʱʦ ʫʩʢʣʘʜʥʶʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʰʠʨʰʫ ʘʫʜʠʪʦʨʽʶ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʨʦʟʨʦʙʢʠ ʘʥʢʝʪ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ, 

ʥʝʜʦʩʪʘʪʥʷ ʨʦʟʨʦʙʣʝʥʽʩʪʴ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʝʪʦʜʠʢ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʦʨʽʚʥʷʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ; 

- ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʢʩʧʦʟʠʮʽʡ (ʣʦʥʛʽʪʶʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ) ʥʘ 

ʥʘʫʢʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʘ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʣʦ ʜʦʩʣʽʜʞʝʥʠʤ; 

- ʟʘʬʽʢʩʦʚʘʥʦ ʥʝʜʦʩʪʘʪʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʪʘʢʠʭ ʷʢ ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ, QR-ʢʦʜʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ 

ʘʥʢʝʪʫʚʘʥʥʷ; 

- ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʟʘʭʽʜʥʠʭ ʢʨʘʾʥʘʭ, ʱʦ ʦʙʤʝʞʫʻ ʾʭ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʣʷ ʚʩʽʭ ʢʨʘʾʥ;  

- ʜʦʩʣʽʜʞʝʥʥʷ ʯʘʩʪʦ-ʛʫʩʪʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʦʪʨʝʙʠ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʫʧʝʨʝʜʞʝʥʥʷ ʫ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ.  

ʊʘʢʦʞ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʦʧʠʪʫʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʱʦʜʦ ʚʧʣʠʚʫ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʝ ʪʽʣʴʢʠ ʦʢʨʝʤʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ʚ ʤʝʞʘʭ ʦʩʦʙʠʩʪʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ, 

ʘ ʡ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʤʫʟʝʾʚ ʟʘ ʾʭ ʽʥʽʮʽʘʪʠʚʦʶ. ʊʘʢ, ʟʦʢʨʝʤʘ, ʚ ɽʢʩʧʣʦʨʘʪʦʨʽʫʤʽ 

(Exploratorium (ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʉʐɸ), ɼʞ. ʌʘʣʴʢ ʽ ʃ. ɼʽʨʢʽʥʛ, ʦʧʠʪʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʘʥʢʝʪ, ʷʢʽ ʤʽʩʪʠʣʠ ʟʘʧʠʪʘʥʥʷ ʱʦʜʦ ʨʽʚʥʷ 

ʟʘʣʫʯʝʥʦʩʪʽ, ʟʘʩʚʦʻʥʥʷ ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʮʽʡ, ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʝʢʩʧʦʥʘʪʘʤʠ, 

ʩʧʨʠʷʣʦ ʬʦʨʤʫʚʘʥʥʶ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʽʜʣʽʪʢʽʚ); ʄʫʟʝʾ ʥʘʫʢʠ (Science 

Museum (ʃʦʥʜʦʥ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ), ɽ. ɼʞʝʥʩʝʥ ʪʘ ɽ. ʉʽʣʴʚʝʨʩ, ʣʦʥʛʽʪʶʜʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʢʝʪ ʽ ʛʣʠʙʠʥʥʠʭ ʽʥʪʝʨʚôʶ ʽʟ ʨʽʟʥʠʤʠ ʚʽʢʦʚʠʤʠ 

ʛʨʫʧʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʢʝʪʫʚʘʥʥʷ, ʱʦ ʩʧʨʠʷʣʦ 
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ʦʪʨʠʤʘʥʥʶ ʷʢʽʩʥʠʭ ʜʘʥʠʭ); ʅʽʤʝʮʴʢʦʤʫ ʤʫʟʝʾ (Deutsches Museum (ʄʶʥʭʝʥ, 

ʅʽʤʝʯʯʠʥʘ), ɻ. ʈʘʡʥʭʘʨʜʪ ʪʘ ʋ. ɺʝʙʝʨ, ʜʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʠʣʦ ʦʧʠʪʫʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ 

ʱʦʜʦ ʩʧʨʠʡʥʷʪʪʷ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʽʜʝʡ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʠʩʪʘʚʢʠ, ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ); ʂʦʩʤʦʧʦʨʪʽ (Cit® de l'Espace (ʊʫʣʫʟʘ, ʌʨʘʥʮʽʷ), ʄ. ʃʝʢʣʝʨʢ, 

ʉ. ʃʘʤʙʝʨ, ʘʥʢʝʪʫʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʟʠʮʽʾ, ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʠʷʚʣʝʥʽ ʩʝʨʝʜ ʚʽʜʚʽʜʫʚʘʯʽʚ ʚʽʢʦʤ 10ï16 ʨʦʢʽʚ, ʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ VR-

ʝʢʩʧʦʟʠʮʽʡ ʧʽʜʚʠʱʠʣʦ ʟʘʣʫʯʝʥʽʩʪʴ ʽ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ ʢʦʥʮʝʧʪʽʚ ʥʘ 25 %); ʄʫʟʝʾ 

Copernicus Science Centre (ɺʘʨʰʘʚʘ, ʇʦʣʴʱʘ), ɸ. ʅʦʚʘʢ, ʊ. ʂʦʚʘʣʴʩʴʢʠʡ, ʦʧʠʪʫʚʘʥʥʷ 

ʟ ʬʦʢʫʩʦʤ ʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʚʧʣʠʚ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ʥʘ ʥʘʫʢʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ). 

ɸʥʘʣʽʟ ʜʦʩʚʽʜʫ ʪʘʢʦʾ ʧʨʘʢʪʠʢʠ ʜʝʤʦʥʩʪʨʫʻ, ʷʢ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʝ 

ʘʥʢʝʪʫʚʘʥʥʷ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʤʫʟʝʡʥʦʛʦ ʜʦʩʚʽʜʫ. ʅʘʧʨʠʢʣʘʜ, ʫ Science Museum ʫ 

ʃʦʥʜʦʥʽ ʚʧʨʦʚʘʜʠʣʠ ʛʝʡʤʽʬʽʢʦʚʘʥʫ ʬʦʨʤʫ ʘʥʢʝʪʫʚʘʥʥʷ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʽʦʩʢʠ, ʱʦ 

ʜʘʣʦ ʟʤʦʛʫ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 40 % (Jones et al., 2019). ɺʦʜʥʦʯʘʩ ʚ 

Exploratorium ʫ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʦʟʠʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʢʨʠʪʠʭ ʽʥʪʝʨʚôʶ ʟ ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʪʘʢʽ ʧʽʜʭʦʜʠ ʜʦʧʦʤʘʛʘʶʪʴ ʢʨʘʱʝ 

ʟʨʦʟʫʤʽʪʠ ʝʤʦʮʽʡʥʠʡ ʚʧʣʠʚ ʝʢʩʧʦʟʠʮʽʡ (Anderson, 2017). ɸʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʚʦʜʷʪʴ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʧʨʦʪʝ ʻ ʧʨʦʛʘʣʠʥʠ ʚ ʘʩʧʝʢʪʽ ʜʦʩʣʽʜʞʝʥʴ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ: 

ʦʮʽʥʶʚʘʥʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʚʠʷʚʣʝʥʥʷ ʾʭ ʽʥʪʝʨʝʩʽʚ, ʦʮʽʥʶʚʘʥʥʷ ʦʩʚʽʪʥʴʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʦʟʠʮʽʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʫʜʠʪʦʨʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷ ɼʞ. ʌʘʣʢʘ ʽ ʃ. ɼʽʨʢʽʥʛ (2013) ʧʽʜʢʨʝʩʣʶʶʪʴ ʟʥʘʯʝʥʥʷ 

ʨʦʟʫʤʽʥʥʷ ʤʦʪʠʚʽʚ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʤʫʟʝʡʥʠʭ ʧʨʦʛʨʘʤ. ɺʦʥʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʩʚʽʜ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʦʯʽʢʫʚʘʥʴ ʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ, 

ʱʦ ʧʦʪʨʝʙʫʻ ʛʥʫʯʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʢʝʪʫʚʘʥʥʷ. 
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ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ɼʞ. ʍʝʡʥʦʤ (1998), ʘʢʮʝʥʪʫʻ ʥʘ ʪʦʤʫ, ʱʦ ʬʦʨʤʘʪ ʽ ʟʤʽʩʪ 

ʘʥʢʝʪ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ 

ʟʘʧʠʪʘʥʴ ʩʧʨʠʷʻ ʟʙʠʨʘʥʥʶ ʙʽʣʴʰ ʷʢʽʩʥʠʭ ʜʘʥʠʭ, ʪʦʜʽ ʷʢ ʟʘʢʨʠʪʽ ʟʘʧʠʪʘʥʥʷ 

ʧʦʣʝʛʰʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. ʇʨʦʪʝ ʙʘʛʘʪʦ ʤʫʟʝʾʚ ʥʘʨʘʞʘʶʪʴʩʷ ʥʘ ʪʨʫʜʥʦʱʽ ʫ 

ʚʨʽʚʥʦʚʘʞʝʥʥʽ ʮʠʭ ʧʽʜʭʦʜʽʚ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʥʢʝʪʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ, 

ʧʨʦʚʝʜʝʥʝ ʉʠʤʦʥʦʤ (2010), ʟʘʩʚʽʜʯʫʻ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ 

ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ, ʤʦʞʫʪʴ ʧʦʩʠʣʶʚʘʪʠ ʟʘʣʫʯʝʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ. ʆʜʥʘʢ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘʢʦʞ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ 

ʜʦʩʪʫʧʥʽʩʪʴ, ʪʝʭʥʽʯʥʫ ʧʽʜʪʨʠʤʢʫ ʪʘ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ. 

ʋʢʨʘʾʥʩʴʢʽʡ ʜʦʩʚʽʜ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʢʝʪʫʚʘʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʾʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʰʢʦʣʷʨʽʚ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʥʝʜʦʩʪʘʪʥʽʤ.  

ʊʘʢ, ɻ. ʈʫʜʠʢ, ʟʘʩʪʫʧʥʠʢ ʛʝʥʜʠʨʝʢʪʦʨʘ ʄʫʟʝʶ ʍʘʥʝʥʢʽʚ (ʂʠʾʚ) (ʜʘʣʽ ï ʅʄʄʍ), 

ʟʘʟʥʘʯʠʣʘ, ʱʦ ʚʦʥʠ ʧʝʨʰʽ, ʫ 2013 ʨ., ʧʨʦʚʝʣʠ ʥʘʫʢʦʚʦ-ʚʘʣʽʜʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʫʟʝʡʥʦʾ ʘʫʜʠʪʦʨʽʾ. ɼʝʚôʷʪʠʤʽʩʷʯʥʠʡ ʢʽʣʴʢʘʩʪʫʧʝʥʝʚʠʡ ʧʨʦ̒ʢʪ çʎʝʡ 

ʥʝʷʩʥʠʡ ʩʫʙôʻʢʪ ʙʘʞʘʥʥʷè ʩʧʨʷʤʦʚʫʚʘʚʩʷ ʥʘ ʚʠʚʯʝʥʥʷ ʜʝʤʦʛʨʘʬʽʯʥʠʭ, 

ʧʩʠʭʦʛʨʘʬʽʯʥʠʭ, ʦʩʦʙʠʩʪʽʩʥʠʭ ʪʘ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʾʚ ʚ ʋʢʨʘʾʥʽ ʥʘ 

ʦʩʥʦʚʽ ʦʧʠʪʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʜʫʤʢʠ ʯʠʥʥʦʾ ʪʘ ʧʦʪʝʥʮʽʡʥʦʾ ʘʫʜʠʪʦʨʽʡ ʅʄʄʍ. 

ɿʘʚʜʷʢʠ ʦʧʠʪʫʚʘʥʥʶ ʨʝʩʧʦʥʜʝʥʪʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʽʥʬʦʨʤʘʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

- ʧʦʪʨʝʙʘ ʫ ʥʘʪʭʥʝʥʥʽ ʪʘ ʟʘʜʦʚʦʣʝʥʥʽ ʤʘʡʞʝ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʧʦʪʨʝʙʽ ʜʽʟʥʘʪʠʩʷ 

ʙʽʣʴʰʝ ʧʨʦ ʢʫʣʴʪʫʨʫ ʽ ʤʠʩʪʝʮʪʚʦ ʨʽʟʥʠʭ ʢʨʘʾʥ; 

- ʜʫʞʝ ʮʽʥʥʦʶ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʦʛʣʷʥʫʪʠ ʤʫʟʝʡ, ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʧʦʛʣʠʙʣʝʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʨʦʟʤʽʱʝʥʦʶ ʚ ʟʘʣʘʭ; 

- ʦʩʦʙʠʩʪʘ ʧʦʨʘʜʘ ʟʥʘʡʦʤʦʾ ʣʶʜʠʥʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʽʤʧʫʣʴʩʦʤ 

ʚʽʜʚʽʜʘʪʠ ʤʫʟʝʡ. 

ʎʝʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʧʨʦʻʢʪ ʥʝ ʦʙʤʝʞʠʚʩʷ ʚʠʚʯʝʥʥʷʤ ʯʠʥʥʠʭ, ʘʢʪʫʘʣʴʥʠʭ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʄʫʟʝʶ ʍʘʥʝʥʢʽʚ. ʉʠʪʫʘʮʽʶ ʨʦʟʛʣʷʥʫʪʦ ʰʠʨʰʝ, ʚ ʤʘʩʰʪʘʙʽ ʚʩʴʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʂʠʻʚʘ ʷʢ ʧʦʪʝʥʮʽʡʥʦʾ ʘʫʜʠʪʦʨʽʾ ʄʫʟʝʶ. ʆʢʨʝʤʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʣʦ 

https://www.istpravda.com.ua/authors/51ded33a21f68/
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ʪʝʣʝʬʦʥʥʝ ʦʧʠʪʫʚʘʥʥʷ ʢʠʷʥ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʝ ʟʘ ʩʪʘʪʝʚʦ-ʚʽʢʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ, 

ʜʦʨʦʩʣʠʭ ʤʝʰʢʘʥʮʽʚ ʩʪʦʣʠʮʽ. ɯ ʚʠʷʚʠʣʦʩʷ, ʥʘʧʨʠʢʣʘʜ, ʱʦ ʣʠʰʝ 56 % ʢʠʷʥ, ʩʪʘʨʰʠʭ ʟʘ 

16 ʨʦʢʽʚ, ʯʘʩ ʚʽʜ ʯʘʩʫ ʭʦʜʷʪʴ ʜʦ ʤʫʟʝʾʚ, ʨʝʰʪʘ ï  44 % ï ʚʟʘʛʘʣʽ ʮʴʦʛʦ ʥʝ ʧʨʘʢʪʠʢʫʶʪʴ. 

ʇʨʠ ʮʴʦʤʫ ʘʞ 88 % ʩʪʦʣʠʯʥʠʭ ʤʝʰʢʘʥʮʽʚ ʭʦʜʠʣʠ ʜʦ ʤʫʟʝʾʚ ʫ ʜʠʪʠʥʩʪʚʽ. ɿ ʨʽʟʥʠʮʽ ʫ 

ʟʘʟʥʘʯʝʥʠʭ ʯʘʩʪʢʘʭ ʚʠʭʦʜʠʪʴ, ʱʦ ʜʣʷ 33 % ʢʠʷʥ ʜʠʪʷʯʠʡ ʤʫʟʝʡʥʠʡ ʜʦʩʚʽʜ ʚʽʜʚʝʨʥʫʚ 

ʾʭ ʚʽʜ ʤʫʟʝʾʚ [225]. 

ʋ 2009ï2010 ʨʦʢʘʭ ʄʝʤʦʨʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ çʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ ʽʩʪʦʨʽʾ ɺʝʣʠʢʦʾ 

ɺʽʪʯʠʟʥʷʥʦʾ ʚʽʡʥʠ 1941ï1945 ʨʦʢʽʚè ʨʦʟʧʦʯʘʚ ʩʦʮʽʘʣʴʥʦ-ʽʩʪʦʨʠʯʥʝ ʦʧʠʪʫʚʘʥʥʷ ʩʚʦʻʾ 

ʤʫʟʝʡʥʦʾ ʘʫʜʠʪʦʨʽʾ, ʘʥʘʣʽʟʫʶʯʠ ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʢʫʣʴʪʫʨʥʦ-

ʦʩʚʽʪʥʽ ʟʘʧʠʪʠ ʚʽʜʚʽʜʫʚʘʯʽʚ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʙʘʞʘʥʥʷ ʦʪʨʠʤʘʪʠ çʧʦʛʣʷʜ ʥʘ 

ʤʫʟʝʡ ʦʯʠʤʘ ʧʝʨʝʩʽʯʥʦʛʦ ʚʽʜʚʽʜʫʚʘʯʘè (ʚʠʚʯʠʪʠ ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʤʦʪʠʚʘʮʽʾ, ʩʧʨʠʡʥʷʪʪʷ ʽʩʪʦʨʽʾ). ʑʦʙ ʥʝ ʰʫʢʘʪʠ ʽʜʝʘʣʴʥʠʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʽ ʥʝ ʧʨʠʨʝʢʪʠ 

ʧʨʦ̒ʢʪ ʥʘ ʧʨʦʩʪʽʡ, ʙʫʣʦ ʦʧʠʪʘʥʦ ʫʢʨʘʾʥʦʤʦʚʥʫ (ʨʦʩʽʡʩʴʢʦʤʦʚʥʫ) ʫʯʥʽʚʩʴʢʫ ʤʦʣʦʜʴ ʽ 

ʜʦʨʦʩʣʫ ʘʫʜʠʪʦʨʽʶ. ɿʘʩʪʦʩʦʚʘʥʦ ʪʘʢʫ ʬʦʨʤʫ ʚʠʙʽʨʢʠ, ʷʢ çʧʝʨʰʠʡ ʟʫʩʪʨʽʯʥʠʡè ʘʙʦ 

çʚʠʧʘʜʢʦʚʠʡè. ʋ ɯɯɯ ʢʚʘʨʪʘʣʽ 2009 ʨ. ï ɯɯɯ ʢʚʘʨʪʘʣʽ 2010 ʨ. ʙʫʣʦ ʦʧʠʪʘʥʦ 425 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʛʦʣʦʚʥʦʾ ʝʢʩʧʦʟʠʮʽʾ. ʆʪʨʠʤʘʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʢʘʨʪʠʥʘ ʩʪʘʣʘ 

ʟʤʝʥʰʝʥʦʶ ʤʦʜʝʣʣʶ ʦʧʠʪʘʥʦʛʦ ʟʘʛʘʣʫ. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʢʘʪʝʛʦʨʽʾ ʚʽʜʚʽʜʫʚʘʯʽʚ, 

ʨʦʟʫʤʽʥʥʷ ʤʦʪʠʚʘʮʽʾ ʾʭ ʚʽʜʚʽʜʫʚʘʥʥʷ, ʨʝʡʪʠʥʛʫʚʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʝʢʩʧʦʟʠʮʽʾ ʚʽʜʚʽʜʫʚʘʯʘʤʠ, ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʨʝʡʪʠʥʛʫ ʘʪʨʘʢʪʠʚʥʠʭ ʝʢʩʧʦʥʘʪʽʚ, 

ʨʽʚʝʥʴ ʟʙʝʨʝʞʝʥʦʩʪʽ ʨʦʜʠʥʥʦʾ ʧʘʤôʷʪʽ ʧʨʦ ʚʽʡʥʫ ʪʦʱʦ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʦ, 

ʱʦ ʄʝʤʦʨʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʣʠʰʘʻʪʴʩʷ ʩʢʘʨʙʥʠʮʝʶ ʽʩʪʦʨʠʯʥʦʾ ʩʧʘʜʱʠʥʠ ʚ 

ʥʘʜʟʚʠʯʘʡʥʦ ʥʘʩʠʯʝʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɺʽʥ ʻ ʘʚʪʦʨʠʪʝʪʥʠʤ ʥʘʫʢʦʚʠʤ, 

ʜʫʭʦʚʥʠʤ ʽ ʦʩʚʽʪʥʽʤ ʮʝʥʪʨʦʤ, ʧʦʧʫʣʷʨʠʟʘʪʦʨʦʤ ʙʝʟʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʣʘʪʬʦʨʤʦʶ 

ʜʣʷ ʜʽʘʣʦʛʫ. ɺʜʘʣʦʩʴ ʩʬʦʨʤʫʚʘʪʠ ʙʘʛʘʪʦʛʨʘʥʥʠʡ ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʡ ʧʦʨʪʨʝʪ 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʛʦ ʚʽʜʚʽʜʫʚʘʯʘ, ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʧʽʟʥʘʚʘʣʴʥʽ ʤʦʪʠʚʘʮʽʾ ʪʘ 

ʢʫʣʴʪʫʨʥʦ-ʦʩʚʽʪʥʽ ʟʘʧʠʪʠ. ɹʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʟʤʝʥʰʝʥʦʾ ʤʦʜʝʣʽ ʟʘʛʘʣʫ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ 

ʤʫʟʝʡ ï ʮʝ ʽʥʩʪʠʪʫʮʽʷ, ʱʦ ʩʣʫʞʠʪʴ ʨʦʟʚʠʪʢʫ ʩʦʮʽʫʤʫ [226]. ʆʧʠʪʫʚʘʥʥʷ ʥʝ ʦʭʦʧʣʶʚʘʣʦ 

ʪʘʢʫ ʦʢʨʝʤʫ ʢʘʪʝʛʦʨʽʶ ʚʽʜʚʽʜʫʚʘʯʽʚ, ̫ ʢ ʫʯʥʽ ʟʘʢʣʘʜʽʚ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 
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ʋ 2020ï2021 ʨʦʢʘʭ ʌʦʥʜʦʤ çɹʫʢʦʚʠʥʘ ʽʥʥʦʚʘʮʽʡʥʘè, ʏʝʨʥʽʚʝʮʴʢʠʤ ɯʊ ʢʣʘʩʪʝʨʦʤ 

çCluster bitè, ʏʝʨʥʽʚʝʮʴʢʠʤ ʦʙʣʘʩʥʠʤ ʢʨʘʻʟʥʘʚʯʠʤ ʤʫʟʝʻʤ,  ɸʛʝʥʪʩʪʚʦʤ çʉʠʤʚʦʣʠè ʟ 

ʜʦʧʦʤʦʛʦʶ ʩʦʮʽʦʣʦʛʽʚ ʪʘ ʽʩʪʦʨʠʢʽʚ ʚ ʤʝʞʘʭ ʧʨʦʻʢʪʫ çIndex Chernè ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʦʧʠʪʫʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʾʚ ʏʝʨʥʽʚʮʽʚ, ʷʢʝ ʦʭʦʧʣʶʚʘʣʦ ʧʠʪʘʥʥʷ ʧʨʦ ʯʘʩʪʦʪʫ 

ʚʽʜʚʽʜʫʚʘʥʴ, ʤʦʪʠʚʘʮʽʶ, ʟʘʛʘʣʴʥʽ ʚʨʘʞʝʥʥʷ ʚʽʜ ʤʫʟʝʾʚ ʪʘ ʾʭ ʨʦʣʴ ʫ ʞʠʪʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ. 

ʆʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʧʦʚʥʽʩʪʶ ʘʥʦʥʽʤʥʠʤ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʙôʻʢʪʠʚʥʽ ʪʘ ʯʝʩʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ. ɼʦ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʢʦʤ 

ʟ 18 ʜʦ 70 ʨʦʢʽʚ.  

ʋ ʤʝʞʘʭ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟʫʚʘʣʠʩʴ ʤʝʪʦʜʦʣʦʛʽʷ, ʝʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ, 

ʘʥʢʝʪʠ, ʤʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʭ ʢʦʤʧôʶʪʝʨʥʘ ʦʙʨʦʙʢʘ, ʦʪʨʠʤʘʥʽ ʚʘʣʽʜʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʚʣʘʜʠ ʥʠʟʢʠ 

ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʪʨʠʤʢʫ ʨʦʟʚʠʪʢʫ ʤʫʟʝʾʚ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʮʝʡ ʧʦʰʫʢ, ʤʠ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦ-ʧʝʨʰʝ, 

ʥʝ ʦʭʦʧʣʶʻ ʤʦʣʦʜʰʠʡ ʽ ʩʝʨʝʜʥʽʡ ʰʢʽʣʴʥʠʡ ʚʽʢ, ʧʦ-ʜʨʫʛʝ ï ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʝʢʩʧʦʟʠʮʽʡʥʠʭ, ʢʣʘʩʠʯʥʠʭ ʤʫʟʝʷʭ, ʧʦ-ʪʨʝʪʻ ï ʚʠʩʚʽʪʣʶʻ ʧʨʦʙʣʝʤʠ ʢʣʘʩʠʯʥʠʭ 

ʚʽʪʨʠʥʥʠʭ ʤʫʟʝʾʚ. ɺʦʥʦ ʷʩʢʨʘʚʦ ʦʢʨʝʩʣʶʻ ʧʦʪʨʝʙʠ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʷʢʽ ʫʟʘʛʘʣʴʥʝʥʦ 

ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: ʚʽʜʚʽʜʫʚʘʯʘʤ ʚ ʪʘʢʠʭ ʢʣʘʩʠʯʥʠʭ ʤʫʟʝʷʭ ʥʝ ʮʽʢʘʚʦ 

(28,3 % ʦʧʠʪʫʚʘʥʠʭ ʩʚʽʜʯʘʪʴ, ʱʦ ʜʣʷ ʥʠʭ ʻ ʢʨʘʱʽ ʩʧʦʩʦʙʠ ʧʨʦʚʝʩʪʠ ʚʽʣʴʥʠʡ ʯʘʩ); 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʷʩʢʨʘʚʠʭ, ʤʝʛʘʟʥʘʯʫʱʠʭ ʚʠʩʪʘʚʢʘʭ (ʤʫʟʝʾ ʥʝ ʜʘʶʪʴ ʪʦʛʦ, ʯʦʛʦ 

ʦʯʽʢʫʶʪʴ ʚʽʜ ʜʦʟʚʽʣʣʷ (11,7 %); ʤʫʟʝʡ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʢʫʣʴʪʫʨʥʠʡ ʧʨʦʩʪʽʨ ʤʽʩʪʘ (66 %); 

ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʧʨʠʡʪʠ ʟʘʨʘʜʠ ʧʝʚʥʦʾ ʧʦʜʽʾ, ʷʢʫ ʙʘʞʘʶʪʴ ʚʽʜʚʽʜʘʪʠ / ʚʟʷʪʠ ʫʯʘʩʪʴ 

(22,3 %). ʊʽʣʴʢʠ 4,3 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʢʘʟʘʣʠ, ʱʦ ʮʝ ʢʦʨʠʩʥʦ ʜʣʷ ʨʦʟʚʠʪʢʫ ʾʭ ʜʽʪʝʡ 

[227]. ʉʘʤʝ ʮʽ ʚʠʩʥʦʚʢʠ ʚʧʝʚʥʶʶʪʴ ʥʘʩ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ ʥʘʫʢʠ ʤʘʶʪʴ ʚʝʣʠʢʠʡ 

ʧʦʧʠʪ ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʢʪʫʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʩʦʮʽʫʤʫ ʡ ʥʘʰʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʝʧʦʭʠ. 

ɼʫʞʝ ʮʽʢʘʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʤʦʥʦʛʨʘʬʽʾ çʉʦʮʽʦʣʦʛʽʷ ʤʫʟʝʶ: 

ʧʨʝʟʝʥʪʘʮʽʷ ʥʘ ʪʣʽ ʧʨʦʩʪʦʨʫ ʽ ʯʘʩʫè [228]. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʣʠʩʴ ʩʦʮʽʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʤʫʟʝʷʭ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ (ʅ. ɹʘʙʝʥʢʦ, ʆ. ɸʛʝʻʚʘ, ɸ. ʅʝʙʝʩʴʢʘ); 
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ʚʠʚʯʝʥʥʷ ʤʫʟʝʡʥʦʾ ʘʫʜʠʪʦʨʽʾ ʟ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʤʽʩʽʾ ʤʫʟʝʶ ʚ ʩʦʮʽʫʤʽ (ʊ. ʂʫʮʘʻʚʘ); 

ʩʦʮʽʦʣʦʛʽʯʥʽ ʧʨʘʢʪʠʢʠ (ʅ. ɻʦʨʩʴʢʘ, ʗ. ʃʷʭ). ʇʨʦʪʝ, ʧʦʧʨʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʫʢʦʚʦʾ 

ʨʦʙʦʪʠ, ʚʠʢʦʥʘʥʦʾ ʫ 2015 ʨ., ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʷʢʽ 

ʪʽʣʴʢʠ ʟʘʨʦʜʞʫʚʘʣʠʩʴ ʚ ʋʢʨʘʾʥʽ, ʫ ʤʦʥʦʛʨʘʬʽʾ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ. 

ʆʪʞʝ, ʷʢ ʧʽʜʩʫʤʦʢ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʧʦʧʨʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʢʦʨʜʦʥʥʠʭ ʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʮʽʡ ʩʬʝʨʽ ʻ ʧʨʦʛʘʣʠʥʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʫʚʘʛʠ ʥʘʫʢʦʚʮʽʚ, 

ʟʦʢʨʝʤʘ ʚʽʜʩʫʪʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘʢʦʾ ʢʘʪʝʛʦʨʽʾ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʷʢ ʟʜʦʙʫʚʘʯʽʚ 

ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʡ ʜʦ ʩʴʦʛʦʜʥʽ ʥʝ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʥʘʫʢʦʚʦʤʫ 

ʧʦʣʽ. ɸ ʦʧʠʪʫʚʘʥʥʷ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠ ʻ ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ 

ʾʭ ʦʩʚʽʪʥʴʦʛʦ ʚʧʣʠʚʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʝʪʦʜʠʢ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʷʢʽʩʥʽ ʜʘʥʽ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʚʽʜʚʽʜʫʚʘʯʽʚ ʽ 

ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ.  
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ɺʀʉʅʆɺʂʀ ɼʆ ʇɽʈʐʆɻʆ ʈʆɿɼɯʃʋ 

 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʥʘʤʠ ʢʦʥʢʨʝʪʠʟʦʚʘʥʦ ʽ ʜʦʩʣʽʜʞʝʥʦ ʟʤʽʩʪ ʧʦʥʷʪʽʡʥʦ-

ʢʘʪʝʛʦʨʽʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʧʨʘʮʷʭ ʩʫʯʘʩʥʠʭ ʟʘʨʫʙʽʞʥʠʭ ʪʘ 

ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʤʘʪʝʨʽʘʣʘʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ 

ʩʫʪʥʽʩʪʴ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʽʜʭʦʜʽʚ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʜʦʙʫʚʘʯʘ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʫ STEM-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ɯʄʅ, 

ʻ ʽʥʪʝʛʨʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʱʦʜʦ ʛʦʪʦʚʥʦʩʪʽ ʽ ʟʜʘʪʥʦʩʪʽ ʶʥʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ï 

ʚʽʜʚʽʜʫʚʘʯʘ ʤʫʟʝʶ ʜʦ ʢʦʛʥʽʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʚʦʣʦʜʽʥʥʷ ʚʤʽʥʥʷʤʠ ʽ ʩʧʦʩʦʙʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʰʫʢʫ (ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ, 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪʫ, ʫʟʘʛʘʣʴʥʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʜʣʷ ʫʯʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ) ʚ ʮʽʣʷʭ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʚ ʽʛʨʦʚʽʡ ʽʥʪʝʨʘʢʪʠʚʥʽʡ ʬʦʨʤʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʪʠʚʘʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʾ, ʢʦʛʥʽʪʠʚʥʦʾ, 

ʜʽʷʣʴʥʽʩʥʦ-ʧʨʘʢʪʠʯʥʦʾ, ʨʝʬʣʝʢʩʠʚʥʦʾ ʩʢʣʘʜʦʚʦʾ. 

ɿ ʤʝʪʦʶ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ɯʄʅ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʦʥʝʥʪʥʫ ʤʦʜʝʣʴ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʫ ʫʪʚʦʨʶʶʪʴ 

ʧôʷʪʴ ʩʢʣʘʜʦʚʠʭ:  

- ʢʦʛʥʽʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ï ʦʭʦʧʣʶʻ ʙʘʟʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʤʝʪʦʜʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʡ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʘ ʪʘʢʦʞ ʚʦʣʦʜʽʥʥʷ ʪʝʨʤʽʥʦʣʦʛʽʻʶ, ʧʦʚôʷʟʘʥʦʶ ʟ ʜʦʩʣʽʜʥʠʮʴʢʦʶ 

ʜʽʷʣʴʥʽʩʪʶ, ʽ ʟʥʘʥʥʷ ʦʩʥʦʚ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʣʦʛʽʢʠ; 

- ʧʨʦʮʝʩʫʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ ï ʚʢʣʶʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʩʪʘʚʠʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʟʘʚʜʘʥʥʷ, ʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʧʨʘʮʶʚʘʪʠ ʟ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʣʘʥʫʚʘʪʠ ʡ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ; 
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- ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ï ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦ 

ʟʥʘʭʦʜʠʪʠ ʡ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʧʝʨʝʚʽʨʷʪʠ ʾʾ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʝʪʦʜʠ ʚʝʨʠʬʽʢʘʮʽʾ ʪʘ ʬʘʣʴʩʠʬʽʢʘʮʽʾ ʛʽʧʦʪʝʟ; 

- ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ï ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʚʤʽʥʥʽ ʧʨʝʟʝʥʪʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʘʭʠʱʘʪʠ ʾʭ ʫ ʧʫʙʣʽʯʥʠʭ ʜʠʩʢʫʩʽʷʭ, ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʜʝʙʘʪʘʭ, ʘ 

ʪʘʢʦʞ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʢʦʣʝʢʪʠʚʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʦʻʢʪʠ; 

- ʮʽʥʥʽʩʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ ï ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʾʾ ʮʽʥʥʦʩʪʽ, ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ ʫ 

ʜʦʩʷʛʥʝʥʥʽ ʤʝʪʠ, ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ ʡ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. 

ʂʦʞʝʥ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʦʙʨʘʞʘʻ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʾʭ ʽʥʪʝʛʨʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ.  

ɼʦʩʣʽʜʞʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʚʠʥʠʢʥʝʥʥʷ ʬʝʥʦʤʝʥʫ ɯʄʅ, ʧʽʜʚʘʣʠʥʘʤʠ ʷʢʠʭ 

ʩʪʘʣʠ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤ, ʢʦʥʝʢʪʠʚʽʟʤ ʪʘ ʩʦʮʽʦʢʫʣʴʪʫʨʥʘ ʪʝʦʨʽʷ, ʱʦ ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʾʭ 

ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ. ʂʦʥʩʪʨʫʢʪʠʚʽʟʤ (ɼʞ. ɹʨʫʥʝʨ, ɽ. ʌ. ɻʣʘʟʝʨʩʬʝʣʴʜ, ɼ. ʂʦʣʙ, 

ɾ. ʇʽʘʞʝ) ʥʘʛʦʣʦʰʫʻ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʘʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ 

ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ ʤʘʪʝʨʽʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

hands-on-ʧʽʜʭʦʜʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ. ʂʦʥʝʢʪʠʚʽʟʤ (ɼʞ. ʉʽʤʝʥʩ, ʉ. ɼʘʫʥʝʩ, 

ɹ. ʂʝʨʨ, ɾ. ʃʝʡʚ, ɽ. ɺʝʥʛʝʨ, ʇ. ʅʦʨʽʩ) ʨʦʟʛʣʷʜʘʻ ʥʘʚʯʘʥʥʷ ʷʢ ʧʨʦʮʝʩ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʟʥʘʥʥʷʤʠ ʚ ʮʠʬʨʦʚʦʤʫ ʡ ʬʽʟʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʘʢʪʫʘʣʽʟʫʻ ʨʦʣʴ ɯʄʅ 

ʷʢ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʚʽʜʢʨʠʪʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʉʦʮʽʦʢʫʣʴʪʫʨʥʘ ʪʝʦʨʽʷ (ɼʞ. ɹʨʫʥʝʨ, ʄ. ʂʦʫʣ) ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʟʥʘʯʝʥʥʽ 

ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʫ ʥʘʚʯʘʥʥʽ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʧʘʨʪʠʩʠʧʘʪʠʚʥʦʤʫ 

ʧʽʜʭʦʜʽ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʩʪʠʤʫʣʶʻ ʩʧʽʣʴʥʫ ʜʦʩʣʽʜʥʠʮʴʢʫ 

ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ. 
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ɼʦʩʣʽʜʞʫʶʯʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʽ ʢʦʤʧʘʨʘʪʠʚʥʠʡ ʢʦʥʪʝʢʩʪʠ ʚʠʥʠʢʥʝʥʥʷ ɯʄʅ, 

ʤʦʞʝʤʦ ʚʠʦʢʨʝʤʠʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʝʨʝʜʫʤʦʚʠ, ʧʨʠʪʘʤʘʥʥʽ ʮʴʦʤʫ ʧʨʦʮʝʩʫ:  

- ʛʣʦʙʘʣʴʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʫʣʷʨʠʟʫʚʘʪʠ ʥʘʫʢʫ, ʪʝʭʥʦʣʦʛʽʾ, ʤʠʩʪʝʮʪʚʦ ʪʘ 

ʧʽʜʚʠʱʫʚʘʪʠ ʾʭʥʶ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʩʝʨʝʜ ʤʦʣʦʜʽ;  

- ʩʧʨʠʷʥʥʷ ʚʠʙʦʨʫ ʤʦʣʦʜʜʶ ʧʨʦʬʝʩʽʡ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʝʡ;  

- ʟʤʽʥʘ ʟʘʛʘʣʴʥʠʭ ʬʽʣʦʩʦʬʩʴʢʠʭ ʧʦʛʣʷʜʽʚ ʥʘ ʟʚʠʯʘʡʥʠʡ ʤʫʟʝʡ;  

- ʟʤʽʥʘ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʡʦʛʦ ʮʠʬʨʦʚʽʟʘʮʽʷ ʽ ʪʝʭʥʦʣʦʛʽʟʘʮʽʷ;  

- ʨʦʟʚʠʪʦʢ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʥʘʫʮʽ ʡ ʦʩʚʽʪʽ;  

- ʟʤʽʥʘ ʚʟʘʻʤʦʜʽʾ ʩʫʙôʻʢʪʽʚ ʫ ʤʫʟʝʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ;  

- ʫʧʨʦʚʘʜʞʝʥʥʷ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʜʫʢʪʽʚ ʫ ʤʫʟʝʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʜʝʬʽʥʽʮʽʶ çʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠè. ʋ ʚʽʪʯʠʟʥʷʥʦʤʫ 

ʥʘʫʢʦʚʦʤʫ ʜʠʩʢʫʨʩʽ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘ ʥʘʚʯʘʥʥʷ 

ʪʘ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ ʥʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ ʻʜʠʥʦʛʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

çʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠè. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʡʦʛʦ ʚʣʘʩʥʝ ʙʘʯʝʥʥʷ. ɯʥʪʝʨʘʢʪʠʚʥʠʡ 

ʤʫʟʝʡ ʥʘʫʢʠ ï ʮʝ ʜʠʥʘʤʽʯʥʝ, ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ, ʽʥʢʣʶʟʠʚʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʷʢʝ ʧʦʻʜʥʫʻ ʥʘʫʢʦʚʽ ʢʦʥʮʝʧʮʽʾ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʽ, ʟʘʚʜʷʢʠ ʧʨʘʢʪʠʯʥʦʤʫ ʜʦʩʚʽʜʫ, ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʡ ʩʦʮʽʘʣʽʟʦʚʘʥʦʤʫ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʟʘʩʚʦʻʥʥʶ 

ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ STEM-

ʧʨʦʬʝʩʽʡ ʫ ʚʽʜʚʽʜʫʚʘʯʽʚ. 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ɯʄʅ ʷʢ ʟʘʭʦʧʣʠʚʝ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʡ ʝʚʨʠʩʪʠʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʱʦ ʜʦʧʦʚʥʶʻ ʬʦʨʤʘʣʴʥʫ ʦʩʚʽʪʫ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ: ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ, ʦʙôʻʢʪʠʚʥʦʩʪʽ, ʥʘʫʢʦʚʦʩʪʽ, 

ʧʘʨʪʠʩʠʧʘʮʽʾ, ʜʦʩʪʫʧʥʦʩʪʽ  ʽ ʧʨʦʚʝʜʝʥʦ ʡʦʛʦ SWOT-ʘʥʘʣʽʟ. 
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ʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʫʷʚʣʷʻʤʦ ʷʢ ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ 

ʤʫʟʝʡʥʝ, ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʻ, ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʝ, ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʝ, ʽʛʨʦʚʝ 

ʦʪʦʯʝʥʥʷ ʚʽʜʚʽʜʫʚʘʯʘ ʮʴʦʛʦ ʤʫʟʝʶ, ʦʨʛʘʥʽʟʦʚʘʥʝ ʥʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʟʘʩʘʜʘʭ ʥʘʫʢʦʚʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʤʫʟʝʡʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʘʢʫʤʫʣʶʻ ʩʫʯʘʩʥʝ 

ʽʥʪʝʨʘʢʪʠʚʥʝ ʝʢʩʧʦʥʘʪʥʝ ʦʙʣʘʜʥʘʥʥʷ (ʟ ʷʢʠʤ ʚʟʘʻʤʦʜʽʶʪʴ), ʽʥʥʦʚʘʮʽʡʥʽ ʧʝʜʘʛʦʛʽʯʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ ʷʢ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ, ʪʘʢ ʡ ʽʥʰʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʨʦʟʚʠʥʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʩʫʩʧʽʣʴʩʪʚʘ ʡ 

ʦʩʚʽʪʥʽʭ ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ.  

ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱʘʭ ɯʄʅ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ʇʨʦʚʝʜʝʥʦ ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ ʫ ʢʦʥʪʝʢʩʪʽ STEM-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʢʣʶʯʦʚʽ ʩʢʣʘʜʥʠʢʠ  

ʧʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʠʡ, ʥʘʚʯʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʠʡ, ʥʘ 

ʧʽʜʩʪʘʚʽ ʯʦʛʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʮʝʧʪ ʤʝʭʘʥʽʟʤʫ ʾʭ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ.  

ɸʥʘʣʽʟ ʢʦʞʥʦʾ ʩʢʣʘʜʦʚʦʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʧʣʠʚʫ 

ʧʨʦʚʝʜʝʥʠʡ ʥʘ ʪʨʴʦʭ ʨʽʚʥʷʭ (ʤʘʢʨʦ-, ʤʝʟʦ-, ʤʽʢʨʦ-), ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʫʟʝʶ ʚ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ ʪʘ ʤʘʩʰʪʘʙʘʭ  ʚʽʜ ʟʘʛʘʣʴʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʽ ʧʦʣʽʪʠʢʠ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ. ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚʦʚʽ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʽʥʢʣʶʟʠʚʥʦʛʦ, ʤʦʪʠʚʫʚʘʣʴʥʦʛʦ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʘʩʠʯʝʥʦʛʦ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʚʧʣʠʚʫ 

ɯʄʅ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʪʘʣʽʟʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʪʨʫʢʪʫʨʥʦʤʫ ʘʥʘʣʽʟʽ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʦʭʦʧʣʶʻ ʪʘʢʽ ʪʨʠ ʩʢʣʘʜʦʚʽ: 

- ʧʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʠʡ ʚʧʣʠʚ (ʬ̔ʟʠʯʥʠʡ ʧʨʦʩʪʽʨ ʤʫʟʝʶ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʚʟʘʻʤʦʜʽʾ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟ ʥʘʫʢʦʚʠʤ ʢʦʥʪʝʥʪʦʤ, ʧʨʦʜʫʤʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʜʦʩʪʫʧʥʽʩʪʴ, 
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ʘʜʘʧʪʠʚʥʽʩʪʴ ʝʢʩʧʦʟʠʮʽʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ ʩʪʚʦʨʶʶʪʴ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ 

ʩʪʠʤʫʣʶʻ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ; ʟʘʚʜʷʢʠ ʽʥʪʝʨʘʢʪʠʚʥʠʤ 

ʝʢʩʧʦʥʘʪʘʤ, ʩʫʯʘʩʥʦʤʫ ʦʙʣʘʜʥʘʥʥʶ ʪʘ ʢʦʤʬʦʨʪʥʦʤʫ ʧʨʦʩʪʦʨʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʟʘʥʫʨʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʘʣʫʯʝʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ);  

- ʥʘʚʯʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʡ ʚʧʣʠʚ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ, ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ STEM-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʤʠʩʣʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʶ ʢʣʶʯʦʚʠʭ ʥʘʫʢʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ; ʽʥʪʝʛʨʘʮʽʷ 

ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, Big Data, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ ʪʘ ʽʛʨʦʚʠʭ ʤʝʪʦʜʠʢ ʨʦʙʠʪʴ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʜʠʥʘʤʽʯʥʠʤ, ʜʦʩʪʫʧʥʠʤ ʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʨʦʟʰʠʨʠʪʠ ʤʝʞʽ ʪʨʘʜʠʮʽʡʥʦʾ ʦʩʚʽʪʠ, ʧʦʻʜʥʘʚʰʠ ʾʾ ʟ ʧʨʘʢʪʠʯʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷʤ 

ʪʘ ʘʥʘʣʽʟʦʤ ʨʝʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ);  

- ʩʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʠʡ ʚʧʣʠʚ (ʤʫʟʝʡ ʥʘʫʢʠ ʻ ʥʝ ʣʠʰʝ ʦʩʚʽʪʥʽʤ ʧʨʦʩʪʦʨʦʤ, ʘ 

ʡ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʽ ʢʦʤʫʥʽʢʘʮʽʾ; ʚʽʥ ʬʦʨʤʫʻ 

ʥʘʫʢʦʚʫ ʩʧʽʣʴʥʦʪʫ, ʤʦʪʠʚʫʻ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʩʧʨʠʷʻ ʽʥʢʣʶʟʽʾ; ʧʩʠʭʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ, 

ʝʤʦʮʽʡʥʠʡ ʢʦʤʬʦʨʪ, ʜʠʩʢʫʩʽʡʥʽ ʤʘʡʜʘʥʯʠʢʠ ʪʘ ʧʘʨʪʥʝʨʩʪʚʦ ʟ ʦʩʚʽʪʥʽʤʠ ʫʩʪʘʥʦʚʘʤʠ 

ʩʪʠʤʫʣʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʨʽʟʥʠʭ ʛʨʫʧ ʚʽʜʚʽʜʫʚʘʯʽʚ ï ʚʽʜ ʰʢʦʣʷʨʽʚ ʜʦ ʥʘʫʢʦʚʮʽʚ; 

ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʥʘʫʢʠ).  

ʎʽ ʪʨʠ ʢʣʶʯʦʚʽ ʚʧʣʠʚʠ ʚʠʟʥʘʯʘʶʪʴ ʫʥʽʢʘʣʴʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ. 

ʇʨʦʩʪʦʨʦʚʦ-ʤʘʪʝʨʽʘʣʴʥʽ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʫ ʡ ʪʝʭʥʦʣʦʛʽʯʥʦ ʦʩʥʘʱʝʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʥʘʚʯʘʣʴʥʦ-ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʽʥʪʝʛʨʫʶʪʴ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠʢʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ, ʘ ʩʦʮʽʘʣʴʥʦ-ʦʩʦʙʠʩʪʽʩʥʠʡ ʘʩʧʝʢʪ ʬʦʨʤʫʻ ʢʫʣʴʪʫʨʫ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʽ 

ʢʦʤʫʥʽʢʘʮʽʾ. ʈʘʟʦʤ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʩʧʨʠʷʻ ʚʩʝʙʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʽ ʟʘʦʭʦʯʫʻ ʩʫʩʧʽʣʴʩʪʚʦ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʚ ʥʘʫʢʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʽʜʭʦʜʘʭ, ʟʦʢʨʝʤʘ: ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ; ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ; 

ʜʽʷʣʴʥʽʩʥʦʤʫ; ʽʥʪʝʨʘʢʪʠʚʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʤʫ; ʽʥʥʦʚʘʮʽʡʥʦʤʫ; ʢʫʣʴʪʫʨʥʦ-
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ʽʩʪʦʨʠʯʥʦʤʫ; ʧʘʨʪʠʩʠʧʘʪʠʚʥʦʤʫ; ʝʢʦʣʦʛʽʯʥʦʤʫ; ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ; ʝʤʦʮʽʡʥʦ-

ʮʽʥʥʽʩʥʦʤʫ; ʨʝʩʫʨʩʥʦʤʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʬʦʨʤ ʚ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ɯʄʅ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʜʦʧʦʚʥʝʥʥʷ ʾʭ 

ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʤʦʜʝʣʷʤʠ ʘʙʦ ʢʝʡʩʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ɯʊ-ʩʬʝʨʠ ʟ ʤʝʪʦʶ ʟʘʜʽʷʪʠ 

ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʝʥʩʦʨʥʠʭ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʘʻ ʚʧʣʠʚ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ï 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʶ. 
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ʈʆɿɼɯʃ 2. ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʄɽʊʆɼʆʃʆɻɯɰ ɽʄʇɯʈʀʏʅʆɻʆ 

ɼʆʉʃɯɼɾɽʅʅʗ 

 

2.1.  ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʄʝʪʘ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʘ ʚ ʧʝʨʝʚʽʨʮʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʧʨʠʧʫʱʝʥʴ ʱʦʜʦ ʚʧʣʠʚʫ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ 

ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʾ ʢʣʶʯʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ï ʢʦʛʥʽʪʠʚʥʠʡ, 

ʧʨʦʮʝʩʫʘʣʴʥʠʡ, ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ  ̔ʮʽʥʥʽʩʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʙʨʘʥʘ ʟʤʽʰʘʥʘ ʤʝʪʦʜʦʣʦʛʽʷ, ʱʦ 

ʧʦʻʜʥʫʻ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ: 

- ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ: ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʻ ʩʢʣʘʜʥʦʶ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʦʭʦʧʣʶʻ ʷʢ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʝʢʩʧʦʟʠʮʽʡ, ʪʘʢ ʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʩʚʽʜ ʚʽʜʚʽʜʫʚʘʯʽʚ;  

- ʥʘʜʽʡʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ: ʢʽʣʴʢʽʩʥʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʜʘʥʠʭ, 

ʪʦʜʽ ʷʢ ʷʢʽʩʥʽ ʤʝʪʦʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʛʣʠʙʠʪʠʩʷ ʚ ʜʝʪʘʣʽ, ʷʢʽ ʚʘʞʢʦ ʦʮʽʥʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʯʠʩʣʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

- ʧʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ: ʩʠʥʪʝʟ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʨʝʣʝʚʘʥʪʥʠʭ ʷʢ ʜʣʷ ʦʩʚʽʪʷʥ, ʪʘʢ ʽ ʜʣʷ 

ʤʫʟʝʡʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʆʙʨʘʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʘʩʧʝʢʪʠ. 

ɹʘʟʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʤʧʽʨʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ:  

ī ʇʝʨʰʠʡ ʜʝʨʞʘʚʥʠʡ ʄʫʟʝʡ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʤ. ʂʠʾʚ, ɺɼʅɻ, 

ʧʘʚʽʣʴʡʦʥ 23) ï ʦʩʥʦʚʥʠʡ ʤʘʡʜʘʥʯʠʢ ʜʦʩʣʽʜʞʝʥʥʷ; 

ī ʤʫʟʝʡ çʃʝʥʥʫʩʘʜʘʤè, ʄʦʨʩʴʢʘ ʛʘʚʘʥʴ (ʤ. ʊʘʣʣʽʥʥ, ɽʩʪʦʥʽʷ); 

ī ʃʴʚʽʚʩʴʢʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʪʘ ʽʥʥʦʚʘʮʽʡ (ʤ. ʃʴʚʽʚ); 
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ī ʤʫʟʝʡ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ çɽʢʩʧʝʨʠʤʝʥʪʘʨʽʫʤè (ʤ. ʂʠʾʚ); 

ī ʤʫʟʝʡ ʥʘʫʢʠ (ʤ. ʏʝʨʥʽʚʮʽ); 

ī ʤʫʟʝʡ ʥʘʫʢʠ ʚ ʇʦʣʪʘʚʩʴʢʽʡ ʧʦʣʽʪʝʭʥʽʮʽ (ʤ. ʇʦʣʪʘʚʘ);  

ī ʤʫʟʝʡ ʽʣʶʟʽʡ (ʤ. ɹʘʨʩʝʣʦʥʘ, ɯʩʧʘʥʽʷ); 

ī ʤʫʟʝʡ çʉʚʽʪ ʚ ʤʽʥʽʘʪʶʨʽè (ʤ. ɻʘʤʙʫʨʛ, ʌʈʅ);  

ī ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʤʫʟʝʡ çʇʨʦʪʦʪʠʧè (ʤ. ɻʘʤʙʫʨʛ, ʌʈʅ);  

ī ʦʢʝʘʥʘʨʽʫʤ ɹʘʨʩʝʣʦʥʠ (ʤ. ɹʘʨʩʝʣʦʥʘ, ɯʩʧʘʥʽʷ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʜʝʢʦʤʧʦʟʦʚʘʥʦ ʥʘ ʧôʷʪʴ ʝʪʘʧʽʚ.  

ʇʝʨʰʠʡ ʝʪʘʧ ï ʣʶʪʠʡ ï ʪʨʘʚʝʥʴ 2024 ʨʦʢʫ: ʨʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ ʝʤʧʽʨʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʾ, ʧʦʛʦʜʞʝʥʥʷ ʟ ʧʨʦʬʽʣʴʥʠʤʠ ʩʧʝʮʽʘʣʽʩʪʘʤʠ, 

ʚʨʘʭʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ɼʨʫʛʠʡ ʝʪʘʧ ï ʢʚʽʪʝʥʴ ï ʯʝʨʚʝʥʴ 2024 ʨʦʢʫ: ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʜʣʷ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽ 

ʧʨʦʚʝʜʝʥʦ ʦʧʠʪʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʮʽʥʦʢ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʩʧʽʣʴʥʦʪʠ ʫ 

ʤʝʞʘʭ ʧʨʦʬʽʣʴʥʠʭ ʩʝʤʽʥʘʨʽʚ. 

ʊʨʝʪʽʡ ʝʪʘʧ ï ʯʝʨʚʝʥʴ ï ʣʠʩʪʦʧʘʜ 2024 ʨʦʢʫ: ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ 

ʚʠʟʥʘʯʝʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʚʽʜʫʚʘʯʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ï ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʙʘʪʴʢʽʚ ʪʘ ʜʦʨʦʩʣʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʽʤʝʡ. 

ʏʝʪʚʝʨʪʠʡ ʝʪʘʧ ï 2021ï2024 ʨʽʢ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʡʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʥʘʫʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʇʝʨʰʦʛʦ ʜʝʨʞʘʚʥʦʛʦ çʄʫʟʝʶ ʥʘʫʢʠè ʄʘʣʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʤʫʟʝ ʾçʃʝʥʥʫʩʘʜʘʤè, ʃʴʚʽʚʩʴʢʦʤʫ ʤʫʟʝʾ ʥʘʫʢʠ ʪʘ ʽʥʥʦʚʘʮʽʡ, 

ʤʫʟʝʾ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ çɽʢʩʧʝʨʠʤʝʥʪʘʨʽʫʤè.  

ʇôʷʪʠʡ ʝʪʘʧ ï ʣʠʩʪʦʧʘʜ ï ʛʨʫʜʝʥʴ 2024 ʨʦʢʫ: ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ.  

ʈʝʩʧʦʥʜʝʥʪʠ: 

- ʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (ʫʯʥʽ 5ï9 ʢʣʘʩʽʚ ʚʽʢʦʤ 10ï15 ʨʦʢʽʚ) ï 

ʚʽʜʚʽʜʫʚʘʯʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ; 
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- ʙʘʪʴʢʠ ʡ ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡ ï ʚʽʜʚʽʜʫʚʘʯʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ;  

- ʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ (ʚʯʠʪʝʣʽ, ʩʪʫʜʝʥʪʠ, ʚʠʢʣʘʜʘʯʽ 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʧʨʦʬʝʩʽʦʥʘʣʠ STEM, ʚʠʢʣʘʜʘʯʽ ʩʧʝʮʜʠʩʮʠʧʣʽʥ ʇʊʅɿ, 

ʢʝʨʽʚʥʠʢʠ ʛʫʨʪʢʽʚ ʪʘ ʽʥʰʽ) ï ʫʯʘʩʥʠʢʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʟ 

ʧʝʜʘʛʦʛʽʢʠ çSTEM / STEAM-ʫʨʦʢʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠè ʫ ʤʝʞʘʭ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çSTEɸM-ʦʩʚʽʪʘ: ʚʽʜ ʪʝʦʨʽʾ ʜʦ 

ʧʨʘʢʪʠʢʠè (13.06.2024) ʪʘ IV ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʬʦʨʫʤʫ çɸʜʘʧʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ 

ʦʩʚʽʪʽè (07ï08.02.2025).  

ɼʦʙʽʨ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʜʽʡʩʥʶʚʘʚʩʷ ʤʝʪʦʜʦʤ ʚʠʧʘʜʢʦʚʦʾ ʚʠʙʽʨʢʠ ʪʘ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʧʨʠʥʮʠʧʽʚ ʜʦʙʨʦʚʽʣʴʥʦʾ ʫʯʘʩʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚʽʜʧʦʚʽʜʝʡ, 

ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʪʘ ʨʽʚʥʠʭ ʫʤʦʚ ʘʥʢʝʪʫʚʘʥʥʷ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ. 

ʄʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ. ɼʣʷ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʘʥʢʝʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʎʝ ʟʘʙʝʟʧʝʯʠʣʦ ʦʪʨʠʤʘʥʥʷ ʷʢ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʪʘʢ ʽ ʷʢʽʩʥʠʭ ï 

ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ. 

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ɼʣʷ ʘʥʘʣʽʟʫ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʢʨʠʪʝʨʽʾ (ʢʨʠʪʝʨʽʡ ʄʘʢʅʝʤʘʨʘ, ʪʝʩʪ ɺʽʣʢʦʢʩʦʥʘ) ʪʘ ʦʧʠʩʦʚʽ 

ʩʪʘʪʠʩʪʠʢʠ. 

ɽʤʧʽʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʝ ʝʪʠʯʥʦʶ ʢʦʤʽʩʽʻʶ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ 

ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ (ʜʘʣʽ ï ʂʦʤʽʩʽʷ). ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʪʠʟʠ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ 

ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʮʽʣʢʦʤ ʦʙˇʨʫʥʪʦʚʘʥʦʶ, ʘ ʦʙʨʘʥʽ ʤʝʪʦʜʠ ï ʚʘʣʽʜʥʠʤʠ ʡ 

ʪʘʢʠʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʢʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʫʯʘʩʥʠʢʽʚ. ɿʤʽʩʪ ʽ ʧʨʦʮʝʜʫʨʘ 

ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʝʪʠʯʥʠʤʠ ʥʦʨʤʘʤʠ, ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ 

ʋʢʨʘʾʥʠ ʪʘ ʧʨʠʥʮʠʧʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʜʝʢʩʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ (ʧʨʦʪʦʢʦʣ 

ʟʘʩʽʜʘʥʥʷ ʚʽʜʜʽʣʫ ʂʦʤʽʩʽʾ ʟ ʝʪʠʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ 

ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ ʚʽʜ 12.04.2024 ˉ 1, ʜʦʜʘʪʦʢ 4). 
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2.2. ʊʠʧʠ ʨʝʩʧʦʥʜʝʥʪʽʚ ʪʘ ʢʨʠʪʝʨʽʾ ʦʙʨʘʥʥʷ ʚʠʙʽʨʢʠ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʣʘʥʫ ʽ ʩʪʨʫʢʪʫʨʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʚʠʷʚʣʝʥʥʷ 

ʚʧʣʠʚʫ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʘʥʘʣʽʟʫ 

ʻ ʪʨʠ ʢʘʪʝʛʦʨʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ: 

- ʚʽʜʚʽʜʫʚʘʯʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ð ʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

(ʫʯʥʽ 5ï9 ʢʣʘʩʽʚ ʚʽʢʦʤ 10ï15 ʨʦʢʽʚ); 

- ʚʽʜʚʽʜʫʚʘʯʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ð ʙʘʪʴʢʠ ʡ ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʩʽʤʝʡ;  

- ʫʯʘʩʥʠʢʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʟ ʧʝʜʘʛʦʛʽʢʠ ð ʧʝʜʘʛʦʛʽʯʥʽ ʪʘ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ. 

ʂʦʞʥʘ ʟ ʮʠʭ ʛʨʫʧ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʚʟʘʻʤʦʜʽʾ ʟ ʦʩʚʽʪʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ ʪʘ ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʋ ʚʠʧʘʜʢʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʪʘ ʙʘʪʴʢʽʚ 

(ʜʦʨʦʩʣʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʽʤʝʡ) ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʝ ʥʘ ʚʠʷʚʣʝʥʥʽ ʚʧʣʠʚʫ ʤʫʟʝʶ 

ʥʘ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ. 

ɿʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʻ ʦʩʥʦʚʥʦʶ ʢʘʪʝʛʦʨʽʻʶ ʨʝʩʧʦʥʜʝʥʪʽʚ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʥʘ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʫʟʝʶ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʚʽʜʚʽʜʫʚʘʯʽʚ ʩʧʨʷʤʦʚʘʥʝ ʥʘʰʝ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜ ʾʭ ʜʦʩʚʽʜʫ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʾʚ, ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ 

ʝʢʩʧʦʥʘʪʘʤʠ ʪʘ ʫʯʘʩʪʽ ʚ ʦʩʚʽʪʥʽʭ ʟʘʭʦʜʘʭ (ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʘʩʧʝʢʪʘʭ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ɯʄʅ) ʟʘʣʝʞʠʪʴ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  
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ɸʥʘʣʽʟ ʚʽʜʧʦʚʽʜʝʡ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʮʽʥʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ: 

- ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʧʠʪʘʥʴ ʽ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽ ʤʦʜʝʣʶʚʘʥʥʷ; 

- ʷʢʽʩʥʠʭ ʟʤʽʥ ʫ ʩʧʨʠʡʥʷʪʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʧʨʦʩʪʦʨʫ ʜʣʷ 

ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʦʩʦʙʠʩʪʽ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʧʠʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʡ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ; 

- ʟʨʦʩʪʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥ ʫ ʩʪʘʚʣʝʥʥʽ ʜʦ ʥʘʫʢʠ ʡ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʚʦʻʶ ʯʝʨʛʦʶ, ʙʘʪʴʢʠ ʡ ʜʦʨʦʩʣʽ ʯʣʝʥʠ ʨʦʜʠʥ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ 

ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ, ʟʦʢʨʝʤʘ ʫ ʬʦʨʤʫʚʘʥʥʽ ʾʭʥʴʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʫʢʠ ʡ ʦʩʚʽʪʠ. ʋ 

ʢʦʥʪʝʢʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʾʭ ʨʦʣʴ ʻ ʧʦʜʚʽʡʥʦʶ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ ð ʮʝ 

ʧʽʜʪʨʠʤʢʘ ʽ ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʫʯʘʩʪʽ ʜʠʪʠʥʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʟ ʽʥʰʦʛʦ ð 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʾʾ ʜʦʩʚʽʜʫ ʚ ʤʝʞʘʭ ʩʦʮʽʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʩʽʤʝʡʥʦʤʫ ʦʪʦʯʝʥʥʽ. 

ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

ʦʮʽʥʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʜʽʪʝʡ. ʆʢʨʽʤ ʮʴʦʛʦ, ʘʥʘʣʽʟʫʶʯʠ ʾʭ 

ʜʫʤʢʫ, ʤʠ ʤʘʻʤʦ ʟʤʦʛʫ ʧʝʨʝʚʽʨʠʪʠ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ ʘʩʧʝʢʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʽʪʝʡ. 

ɸʥʘʣʽʟ ʚʽʜʧʦʚʽʜʝʡ ʙʘʪʴʢʽʚ ʽ ʜʦʨʦʩʣʠʭ ʯʣʝʥʽʚ ʩʽʤʝʡ ʥʘʜʘʻ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ: 

- ʩʧʨʠʡʥʷʪʪʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʦʰʫʢʫ 

ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʠʪʘʥʥʷ, ʧʨʦʩʪʦʨʫ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ 

 ̔ʥʘʚʯʘʥʥʷ; 

- ʟʤʽʥʠ ʫ ʩʪʘʚʣʝʥʥʽ ʜʦ ʤʫʟʝʶ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʪʘ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʜʽʪʝʡ ʫ ʥʘʫʮʽ; 

- ʧʽʜʪʚʝʨʜʞʝʥʥ̫  ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʧʦʷʚʽ ʥʦʚʠʭ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʧʠʪʘʥʴ ʫ ʜʽʪʝʡ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ. 
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ʗʢ ʦʩʚʽʪʥʽ ʬʘʭʽʚʮʽ, ʚʯʠʪʝʣʽ ʩʧʨʘʚʣʷʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʫ ʤʝʞʘʭ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʜʘʶʪʴ 

ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʫʟʝʶ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʾʭ ʦʮʽʥʢʘ ʤʦʞʣʠʚʦʛʦ 

ʚʧʣʠʚʫ ʩʝʨʝʜʦʚʠʱ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʪʘ ʪʦʯʥʦʶ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ 

ʧʝʜʘʛʦʛʽʚ ʤʘʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʧʝʮʠʬʽʢʫ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʘʙʦ ʧʨʘʮʶʻ ʟ ʾʾ ʝʣʝʤʝʥʪʘʤʠ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʘʢʪʠʮʽ. ɸ ʟ ʽʥʰʦʛʦ ð ʟʘʛʘʣʴʥʦʜʠʜʘʢʪʠʯʥʽ ʟʥʘʥʥʷ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʡ ʜʦʩʚʽʜ 

ʚʯʠʪʝʣʽʚ ʻ ʮʽʥʥʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʷʢ ʪʘʢʽ ʤʫʟʝʾ ʟʜʘʪʥʽ ʜʦʧʦʚʥʶʚʘʪʠ 

ʡ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʨʦʟʚʠʚʘʪʠ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʪʘ 

ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʫ ʬʦʨʤʘʣʴʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ 

ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʘʩʧʝʢʪʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʯʥʽʚ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ð ʙʝʟʧʦʩʝʨʝʜʥʴʦ (ʯʝʨʝʟ ʫʯʥʽʚ 5ï9 ʢʣʘʩʽʚ) ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ (ʯʝʨʝʟ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʙʘʪʴʢʽʚ  ̔ʜʦʨʦʩʣʠʭ ʯʣʝʥʽʚ 

ʨʦʜʠʥ). 

ʆʢʨʽʤ ʪʦʛʦ, ʫʯʘʩʪʴ ʮʠʭ ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʻ ʜʦʜʘʪʢʦʚʠʤ 

ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʷʢ ʫ ʢʦʥʪʝʢʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʘʢʪʠʢ 

ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ, ʪʘʢ ʽ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʮʽʣʷʭ. 

ɺʠʙʽʨʢʘ ʨʝʩʧʦʥʜʝʥʪʽʚ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʶ ʥʘʫʢʠ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʟ ʚʽʜʚʽʜʫʚʘʯʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ. ʋʯʘʩʥʠʢʠ 

ʮʽʻʾ ʯʘʩʪʠʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʽʣʷʣʠʩʷ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ: ʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʢʦʚʦʾ ʛʨʫʧʠ 10ï15 ʨʦʢʽʚ (5ï9 ʢʣʘʩʠ), ʽ ʙʘʪʴʢʠ ʯʠ 

ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʜʽʪʝʡ. 

ɺʠʙʽʨʢʘ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʧʨʠʥʮʠʧʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ: 
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- ʚʠʧʘʜʢʦʚʽʩʪʴ ʜʦʙʦʨʫ: ʫʯʘʩʥʠʢʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʩʝʨʝʜ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʫʧʝʨʝʜʞʝʥʦʩʪʽ ʫ ʜʦʙʠʨʘʥʥʽ ʪʘ 

ʧʽʜʚʠʱʫʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʚʠʙʽʨʢʠ; 

- ʨʽʚʥʽ ʫʤʦʚʠ ʫʯʘʩʪʽ: ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʢʨʠʪʝ ʜʣʷ ʚʩʽʭ ʦʭʦʯʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ 

ʤʫʟʝʶ, ʱʦ ʛʘʨʘʥʪʫʻ ʨʽʚʥʽʩʪʴ ʫʤʦʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʫʯʘʩʪʽ ʜʣʷ ʚʩʽʭ ʚʽʜʚʽʜʫʚʘʯʽʚ; 

- ʜʦʙʨʦʚʽʣʴʥʽʩʪʴ: ʨʝʩʧʦʥʜʝʥʪʠ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʜ̔ʞʝʥʥʽ ʜʦʙʨʦʚʽʣʴʥʦ ʪʘ ʤʘʣʠ 

ʤʦʞʣʠʚʽʩʪʴ ʫ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʡʦʛʦ ʧʨʦʜʦʚʞʝʥʥʷ ʘʙʦ ʚʠʣʫʯʠʪʠ 

ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ; 

- ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ: ʫʩʽ ʨʝʩʧʦʥʜʝʥʪʠ ʙʫʣʠ ʧʦʽʥʬʦʨʤʦʚʘʥʽ ʧʨʦ ʮʽʣʽ, ʤʝʪʦʜʠ ʡ 

ʧʨʦʮʝʜʫʨʠ ʜʦʩʣʽʜʞʝʥʥʷ; 

- ʥʝʡʪʨʘʣʽʪʝʪ ʜʦʩʣʽʜʥʠʢʘ: ʙʫʣʠ ʚʞʠʪʽ ʟʘʭʦʜʠ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʜʦʩʣʽʜʥʠʢʘ 

ʥʘ ʫʯʘʩʥʠʢʽʚ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʚʧʣʠʚʫ ʥʘ ʚʽʜʧʦʚʽʜʽ 

ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʟʙʽʣʴʰʫʻ ʦʙô̒ ʢʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʠʙʽʨʢʠ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ 

ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʩʪʫʧʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: 

1) ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ: ʢʦʞʥʠʡ ʨʝʩʧʦʥʜʝʥʪ ʛʝʥʝʨʘʣʴʥʦʾ 

ʩʫʢʫʧʥʦʩʪʽ ʤʘʻ ʨʽʚʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʙʫʪʠ ʦʙʨʘʥʠʤ; 

2) ʫʥʠʢʥʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʧʦʤʠʣʦʢ: ʫ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʠʙʽʨʢʠ 

ʚʽʜʩʫʪʥʽʡ ʚʧʣʠʚ ʩʫʙôʻʢʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ʜʦʩʣʽʜʥʠʢʘ ʘʙʦ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʫ ʮʽʣʴʦʚʽʡ ʘʙʦ ʩʪʨʘʪʠʬʽʢʦʚʘʥʽʡ ʚʠʙʽʨʮʽ; 

3) ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʦʩʚʽʜʫ ʨʝʩʧʦʥʜʝʥʪʽʚ: ʚʠʧʘʜʢʦʚʠʡ ʜʦʙʽʨ ʫʯʘʩʥʠʢʽʚ ʜʘʻ ʟʤʦʛʫ 

ʚʢʣʶʯʠʪʠ ʜʦ ʚʠʙʽʨʢʠ ʰʢʦʣʷʨʽʚ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ, ʽʥʪʝʨʝʩʽʚ, ʤʦʪʠʚʘʮʽʾ ʪʘ 

ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʩʧʨʠʷʻ ʛʣʠʙʦʢʦʤʫ ʨʦʟʫʤʽʥʥʶ ʚʧʣʠʚʫ ʩʝʨʝʜʦʚʠʱʘ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ. ʆʢʨʽʤ ʮʴʦʛʦ, ʚʠʧʘʜʢʦʚʘ ʚʠʙʽʨʢʘ ʜʦʧʦʤʦʞʝ ʦʭʦʧʠʪʠ 

ʫʯʘʩʥʠʢʽʚ ʟ ʨʽʟʥʠʤ ʩʦʮʽʘʣʴʥʠʤ, ʝʢʦʥʦʤʽʯʥʠʤ ʽ ʦʩʚʽʪʥʽʤ ʩʪʘʪʫʩʦʤ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʫ ʢʘʨʪʠʥʫ ʱʦʜʦ ʚʧʣʠʚʫ ʤʫʟʝʾʚ ʥʘ ʢʦʞʥʫ ʢʘʪʝʛʦʨʽʶ 

ʨʝʩʧʦʥʜʝʥʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʦʩʚʽʪʥʽʡ ʽ ʩʦʮʽʘʣʴʥʠʡ ʢʦʥʪʝʢʩʪ ʙʘʪʴʢʽʚ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 
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ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʥʠʤʠ ʦʩʚʽʪʥʽʭ ʧʽʜʭʦʜʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ 

ʥʘʫʢʠ, ʪʘ ʘʢʮʝʥʪʫʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ ʤʫʟʝʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʚʟʘʻʤʦʜʽʾ; 

4) ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʚʠʙʽʨʢʠ ʟʘ ʨʽʟʥʠʤʠ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

ʷʢʱʦ ʚʠʙʽʨʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ, ʪʦ ʻ ʡʤʦʚʽʨʥʽʩʪʴ, ʱʦ ʚʦʥʘ ʙʫʜʝ ʙʽʣʴʰ 

ʟʙʘʣʘʥʩʦʚʘʥʦʶ ʟʘ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʚʽʢ, ʩʪʘʪʴ, ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ 

ʪʦʱʦ), ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʽ ʜʘʥʽ, ʥʝʫʧʝʨʝʜʞʝʥʽ ʱʦʜʦ ʧʝʚʥʦʾ 

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʛʨʫʧʠ; 

5) ʣʦʛʽʯʥʽʩʪʴ ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʧʦʧʫʣʷʮʽʾ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʚʘʣʽʜʥʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʘʭ ʽʥʰʠʭ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ. 

ɺʘʞʣʠʚʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʭʦʯʘ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʚʠʧʘʜʢʦʚʦʾ 

ʚʠʙʽʨʢʠ, ʱʦ ʤʘʣʦ ʥʘ ʤʝʪʽ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʘʥʠʭ ʩʝʨʝʜ ʦʙʨʘʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʫʧʝʨʝʜʞʝʥʦʩʪʽ ʡ ʧʽʜʚʠʱʠʪʠ 

ʦʙôʻʢʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʘʨʪʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʩʘʤʘ ʩʫʢʫʧʥʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ð 

ʚʽʜʚʽʜʫʚʘʯʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ð ʚʞʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʦʶ 

ʧʦʧʝʨʝʜʥʴʦʶ ʟʘʮʽʢʘʚʣʝʥʽʩʪʶ ʚ ʥʘʫʮʽ. ʎʝ ʤʦʞʝ ʟʫʤʦʚʣʶʚʘʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʧʦʧʫʣʷʮʽʾ ʦʙʨʘʥʠʭ ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʡ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʰʠʨʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʚʩʽʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʢʣʶʯʦʚʝ 

ʦʙʤʝʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ (ʜʦʢʣʘʜʥʦ ʫ ʧ. 3.5).  

  



173 

 

2.3. ʄʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʋ ʤʫʟʝʡʥʽʡ ʩʧʨʘʚʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʽ 

ʤʝʪʦʜʠʢʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʨʘʞʝʥʴ, ʦʮʽʥʦʢ, ʚʽʜʛʫʢʽʚ, ʽʥʪʝʨʝʩʽʚ, ʧʦʪʨʝʙ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʴ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ: 

ʧʽʣʦʪʘʞʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ (ʩʪʘʪʠʩʪʠʢʘ ʚʽʜʚʽʜʫʚʘʥʴ ʩʘʡʪʽʚ, ʪʨʝʢʽʥʛʫ 

ʧʝʨʝʩʫʚʘʥʥʷ), ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʧʠʪʫʚʘʥʥʷ, ʘʥʢʝʪʫʚʘʥʥʷ, ʽʥʪʝʨʚôʶ. 

ɼʣʷ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʽʜʭʽʜ, 

ʱʦ ʦʭʦʧʣʶʻ ʢʽʣʴʢʽʩʥʽ ʪʘ ̫ʢʽʩʥʽ ʤʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 

ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʾʭ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽ ʢʦʤʧʣʝʢʩʥʽʩʪʴ, ʱʦ 

ʩʧʨʠʷʪʠʤʝ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʝʜʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʤʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ, ʷʢ ʘʥʢʝʪʫʚʘʥʥʷ ʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

ɹʘʟʦʚʠʤ ʤʝʪʦʜʦʤ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʘʣʦ ʘʥʢʝʪʫʚʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʭʦʧʠʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʽʟ ʨʽʟʥʠʭ 

ʩʦʮʽʘʣʴʥʠʭ, ʚʽʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʛʨʫʧ, ʱʦ ʧʽʜʚʠʱʫʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʘʥʠʭ ʜʣʷ 

ʘʥʘʣʽʟʫ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʷʢ ʤʝʪʦʜ ʟʙʠʨʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʠʩʴʤʦʚʦʶ 

ʬʦʨʤʦʶ ʚʽʜʧʦʚʽʜʝʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʡ ʯʽʪʢʦ ʬʽʢʩʦʚʘʥʽ ʚ ʦʧʠʪʫʚʘʣʴʥʦʤʫ 

ʣʠʩʪʽ ʟʘʧʠʪʘʥʥʷ ʟʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ, ʧʨʷʤʦʛʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ (ʟʘʦʯʥʦʛʦ) 

ʩʧʦʩʦʙʫ ʚʟʘʻʤʦʜʽʾ ʜʦʩʣʽʜʥʠʢʘ ʽ ʨʝʩʧʦʥʜʝʥʪʘ. ʊʘʢʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʥʢʝʪʠ ʘʙʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʥʘʜʨʫʢʦʚʘʥʠʤ ʥʘ ʧʘʧʝʨʽ ʯʠ 

ʨʦʟʤʽʱʝʥʠʤ ʥʘ ʽʥʪʝʨʥʝʪ-ʩʪʦʨʽʥʮʽ.  

ɸʥʢʝʪʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʨʽʟʥʽ ʪʠʧʠ ʟʘʧʠʪʘʥʴ: ʟʘʢʨʠʪʽ, ʚʽʜʢʨʠʪʽ, ʰʢʘʣʠ, ʨʝʡʪʠʥʛʠ 

ʪʦʱʦ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʠʨʘʪʠ ʷʢ ʢʽʣʴʢʽʩʥʽ, ʪʘʢ ʽ ʷʢʽʩʥʽ ʜʘʥʽ. ɿʘʟʥʘʯʠʤʦ, ʱʦ 

ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʾʭ 

ʘʥʘʣʽʟʫ, ʘ ʷʢʽʩʥʽ ʜʘʥʽ ʜʦʧʦʚʥʶʶʪʴ ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ ʛʣʠʙʠʥʥʠʭ 

ʧʨʠʯʠʥ, ʤʦʪʠʚʘʮʽʡ ʽ ʟʥʘʯʝʥʴ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʚʠʷʚʣʷʶʪʴʩʷ ʯʝʨʝʟ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ. 
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ʋ ʤʝʞʘʭ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʥʝʟʘʣʝʞʥʽ ʘʥʢʝʪʫʚʘʥʥʷ. 

ʇʝʨʰʝ ʘʥʢʝʪʫʚʘʥʥʷ ʚʽʜʙʫʣʦʩʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʩʪʦʨʫ ʇʝʨʰʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ çʄʫʟʝʶ ʥʘʫʢʠè ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʡ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ð ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʪʘ ʾʭ ʙʘʪʴʢʽʚ ʘʙʦ ʜʦʨʦʩʣʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʽʤʝʡ.  

ɸʥʢʝʪʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʪʘ ʾʭ ʙʘʪʴʢʽʚ ʘʙʦ ʜʦʨʦʩʣʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʽʤʝʡ ʤʘʣʦ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦʩʪʦʨʫ ʇʝʨʰʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

çʄʫʟʝʶ ʥʘʫʢʠè ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ; 

- ʜʣʷ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʘʧʝʨʦʚʽ ʘʥʢʝʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ 

ʟʨʫʯʥʽʩʪʴ ʽ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʜʦ ʡ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ;  

- ʩʢʣʘʜʘʣʦʩʷ ʟ 2 ʝʪʘʧʽʚ, ʚʭʽʜʥʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʟʤʽʥ ʫ ʩʪʘʚʣʝʥʥʽ, 

ʚʨʘʞʝʥʥʷʭ, ʦʮʽʥʢʘʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʧʝʨʝʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷʤ ʤʫʟʝʶ ʽ ʧʽʩʣʷ ʚʽʟʠʪʫ ʜʦ ʥʴʦʛʦ; 

- ʜʚʦʝʪʘʧʥʽʩʪʴ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʽʥʪʝʨʝʩ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʘʩʧʝʢʪʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʩʧʨʠʡʥʷʪʪʷ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ; 

- ʘʥʢʝʪʠ ʤʽʩʪʠʣʠ ʷʢ ʟʘʧʠʪʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ (ʥʦʤʽʥʘʣʴʥʽ 

ʚʽʜʧʦʚʽʜʽ, ʰʢʘʣʘ ʃʘʡʢʝʨʪʘ), ʪʘʢ ʽ ʚʽʜʢʨʠʪʽ ʟʘʧʠʪʘʥʥʷ ʜʣʷ ʟʙʠʨʘʥʥʷ ʷʢʽʩʥʠʭ ʜʘʥʠʭ 

ʱʦʜʦ ʜʦʩʚʽʜʫ, ʚʨʘʞʝʥʴ ʽ ʩʪʘʚʣʝʥʥʷ ʨʝʩʧʦʥʜʝʥʪʽʚ; 

- ʘʥʢʝʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʣʦ ʽʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ ʫʯʘʩʥʠʢʽʚ, ʫ ʚʠʧʘʜʢʫ ʟ 

ʥʝʧʦʚʥʦʣʽʪʥʽʤʠ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟʽ ʟʛʦʜʠ ʪʘ ʧʽʜ ʥʘʛʣʷʜʦʤ ʾʭ 

ʙʘʪʴʢʽʚ ʯʠ ʦʧʽʢʫʥʽʚ; 

- ʨʝʩʧʦʥʜʝʥʪʠ ʜʦʣʫʯʘʣʠʩʷ ʜʦ ʘʥʢʝʪʫʚʘʥʥʷ ʥʘ ʜʦʙʨʦʚʽʣʴʥʠʭ ʟʘʩʘʜʘʭ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ ʪʘ ʟʘʮʽʢʘʚʣʝʥʥʷ ʚ ʦʪʨʠʤʘʥʥʽ ʜʦʩʪʦʚʽʨʥʠʭ 

ʜʘʥʠʭ; 
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- ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʥʩʪʨʫʢʮʽʡ  ̔ʧʦʷʩʥʝʥʴ ʩʪʦʩʦʚʥʦ ʧʨʦʮʝʜʫʨʠ ʡ ʟʘʧʠʪʘʥʴ 

ʟ ʘʥʢʝʪʠ, ʤʝʪʦʶ ʷʢʦʾ ʙʫʣʦ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʦʪʨʠʤʘʥʥʷ ʥʝʜʦʩʪʦʚʽʨʥʠʭ ʯʠ ʥʝʪʦʯʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ; 

- ʘʥʦʥʽʤʥʠʡ ʭʘʨʘʢʪʝʨ ʘʥʢʝʪʫʚʘʥʥʷ ʩʧʨʠʷʚ ʦʪʨʠʤʘʥʥʶ ʯʝʩʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʚʽʜ 

ʨʝʩʧʦʥʜʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ ʩʫʙô̒ ʢʪʠʚʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʨʝʩʧʦʥʜʝʥʪʘʤʠ 

ʟʘʧʠʪʘʥʴ ʷʢ ʯʫʪʣʠʚʠʭ. 

ɼʨʫʛʝ ʘʥʢʝʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʧʽʜ ʯʘʩ ʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʟ ʧʝʜʘʛʦʛʽʢʠ ʡ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʝʩʧʦʥʜʝʥʪʽʚ ð ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ  ̔ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʤʘʣʦ ʪʘʢ̔ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʧʨʦʚʦʜʠʣʦʩʷ ʧʽʜ ʯʘʩ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʟ ʧʝʜʘʛʦʛʽʢʠ 

çSTEM/STEAM-ʫʨʦʢʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠè ʫ ʤʝʞʘʭ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çSTEɸM-ʦʩʚʽʪʘ: ʚʽʜ ʪʝʦʨʽʾ ʜʦ ʧʨʘʢʪʠʢʠè (13.06.2024) ʪʘ IV 

ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʬʦʨʫʤʫ çɸʜʘʧʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʦʩʚʽʪʽè (07ï08.02.2025) 

ʟʘʩʦʙʘʤʠ çGoogle formsè [229, 230]; 

- ʜʣʷ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʘʩʦʙʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ 

(çGoogle formsè), ʱʦ ʩʧʨʠʷʣʦ ʟʨʫʯʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʜʘʚʘʣʦ 

ʜʦʩʪʫʧ ʜʦ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ; 

- ʩʢʣʘʜʘʣʦʩʷ ʟ ʦʜʥʦʛʦ ʝʪʘʧʫ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʟʙʠʨʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʦʢ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʱʦʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ (ʦʩʚʽʪʥʽʭ ʬʫʥʢʮʽʡ ʽ ʨʦʣʝʡ ɯʄʅ), ʟʜʘʪʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʜʦʧʦʚʥʶʚʘʪʠ ʟʘʢʣʘʜʠ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʩʧʨʠʷʪʠ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʥʷ ʚʽʜʛʫʢʽʚ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʨʦ ʪʨʫʜʥʦʱʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʥʠʭ ʫ ʨʘʟʽ ʚʢʣʶʯʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʫ ʟʘʢʣʘʜʘʭ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ; 

- ʚʢʣʶʯʘʣʦ ʟʘʧʠʪʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʟ 

ʥʦʤʽʥʘʣʴʥʠʤʠ ʪʠʧʘʤʠ ʜʘʥʠʭ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʢʘʣʠ ʃʘʡʢʝʨʪʘ; 
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- ʨʝʩʧʦʥʜʝʥʪʠ ʜʦʣʫʯʘʣʠʩʷ ʜʦ ʘʥʢʝʪʫʚʘʥʥʷ ʥʘ ʜʦʙʨʦʚʽʣʴʥʠʭ ʟʘʩʘʜʘʭ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ ʪʘ ʽʥʪʝʨʝʩʫ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ. 

ʄʝʪʦʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʪʘʣʦ ʚʠʚʯʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʧʽʜ ʯʘʩ 

ʚʟʘʻʤʦʜʽʾ ʟ ʚʠʩʪʘʚʢʦʚʠʤʠ ʧʘʥʝʣʷʤʠ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʣʦ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʝʟ ʫʯʘʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʜʘʥʠʭ; 

- ʨʝʻʩʪʨʘʮʽʷ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʘʣʦ ʟʤʦʛʫ ʧʝʨʝʚʽʨʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʥʘʜʘʥʠʭ ʧʽʜ 

ʯʘʩ ʘʥʢʝʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʽ ʟʽʙʨʘʪʠ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʾʭ 

ʘʢʪʠʚʥʽʩʪʴ, ʽʥʪʝʨʝʩʠ ʡ ʧʨʦʮʝʩʠ ʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʷʢʽʩʥʽ ʜʘʥʽ ʧʨʦ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʽ ʟʘʣʫʯʝʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʜʦʜʘʪʢʦʚʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʫʟʝʶ. 

ʆʙʨʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ 

ʦʜʥʦʛʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ.  
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2.4. ʆʧʠʩ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʦʙʨʘʥʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʆʧʠʩ ʙʘʟʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʝʣʝʤʝʥʪʦʤ 

ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʟʘʢʣʘʜ ʘʙʦ ʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʦʤʫ 

ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʥʘʜʘʪʠ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʪʝʢʩʪ ʜʣʷ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɿʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʙʘʟʫ ʜʦʩʣʽʜʞʝʥʥʷ:  

ʅʘʟʚʘ: ʇʝʨʰʠʡ ʜʝʨʞʘʚʥʠʡ  ʄʫʟʝʡ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʜʘʣʽ 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʄɸʅ) (ʨʠʩ. 2.1.). 

 

  

ʈʠʩ. 2.1. ʇʝʨʰʠʡ ʜʝʨʞʘʚʥʠʡ ʄʫʟʝʡ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ  

ʊʠʧ ʟʘʢʣʘʜʫ: ʤʫʟʝʡ ʫ ʩʬʝʨʽ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ. 

ʇʨʦʬʽʣʴ: ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ. 

ʌʦʨʤʘ ʚʣʘʩʥʦʩʪʽ: ʜʝʨʞʘʚʥʘ. 
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ʃʦʢʘʮʽʷ: ʚʠʩʪʘʚʢʘ ʜʦʩʷʛʥʝʥʴ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ, ʧʘʚʽʣʴʡʦʥ ˉ 23, 

ʧʨʦʩʧʝʢʪ ɸʢʘʜʝʤʽʢʘ ɻʣʫʰʢʦʚʘ, 1, ʂʠʾʚ, 02000.    

ɿʘʛʘʣʴʥʘ ʘʫʜʠʪʦʨʽʷ: ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ ʚʽʜʢʨʠʪʠʡ ʜʣʷ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ 

ʥʘʩʝʣʝʥʥʷ, ʟʘʮʽʢʘʚʣʝʥʠʭ ʫ ʥʘʫʢʦʚʦʤʫ ʧʽʟʥʘʥʥʽ. ʁʦʛʦ ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʻ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʨʽʟʥʦʛʦ ʚʽʢʫ, ʧʨʦʬʝʩʽʡ, ʨʽʚʥʷ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʚʽʜ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ 

ʚʽʢʫ ʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʜʦ ʩʪʫʜʝʥʪʽʚ, ʚʠʢʣʘʜʘʯʽʚ, 

ʥʘʫʢʦʚʮʽʚ, ʨʦʜʠʥ ʽ ʪʫʨʠʩʪʽʚ. 

ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ: ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʛʨʫʧʦʚʠʭ ʚʽʜʚʽʜʫʚʘʥʥʷʭ ʤʫʟʝʶ 

ʦʨʛʘʥʽʟʦʚʘʥʠʤʠ ʛʨʫʧʘʤʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʢʣʘʩʘʤʠ ʰʢʦʣʷʨʽʚ ʫ ʩʫʧʨʦʚʦʜʽ 

ʧʝʜʘʛʦʛʽʚ. ɼʦ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘʢʦʞ ʥʘʣʝʞʘʪʴ:  

ī ʦʙʜʘʨʦʚʘʥʽ ʪʘ ʜʦʧʠʪʣʠʚʽ ʜʽʪʠ, ʚʢʣʶʯʥʦ ʟ ʪʠʤʠ, ʱʦ ʤʘʶʪʴ ʦʩʦʙʣʠʚʽ ʦʩʚʽʪʥʽ 

ʧʦʪʨʝʙʠ; 

ī ʜʦʨʦʩʣʽ ʯʣʝʥʠ ʩʽʤʝʡ, ʙʘʪʴʢʠ, ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʩʫʧʨʦʚʦʜʽ ʜʽʪʝʡ ʘʙʦ ʚ 

ʩʘʤʦʩʪʽʡʥʦʤʫ ʦʟʥʘʡʦʤʣʝʥʥʽ ʟ ʝʢʩʧʦʟʠʮʽʻʶ; 

ī ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ. 

ɼʣʷ ʮʽʣʝʡ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʪʨʠ ʢʣʶʯʦʚʽ ʢʘʪʝʛʦʨʽʾ 

ʨʝʩʧʦʥʜʝʥʪʽʚ-ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʶ: 

ī ʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (ʜʽʪʠ ʚʽʢʦʤ ʚʽʜ 10 ʜʦ 15 ʨʦʢʽʚ). 

ī ʙʘʪʴʢʠ ʪʘ ʜʦʨʦʩʣʽ ʯʣʝʥʠ ʩʽʤʝʡ, ʷʢʽ ʚʽʜʚʽʜʫʶʪʴ ʤʫʟʝʡ ʨʘʟʦʤ ʟ ʜʽʪʴʤʠ. 

ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʾ ʟ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʤʫʟʝʶ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʧʦʜʽʙʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʮʴʦʤʫ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. 

ʂʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ: 

ī 53 ʨʝʩʧʦʥʜʝʥʪʠ ʢʘʪʝʛʦʨʽʾ çʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè (ʜʽʪʠ 

ʚʽʢʦʤ ʚʽʜ 10 ʜʦ 15 ʨʦʢʽʚ); 

ī 63 ʨʝʩʧʦʥʜʝʥʪʠ ʢʘʪʝʛʦʨʽʾ çʙʘʪʴʢʠ ʪʘ ʜʦʨʦʩʣʽ ʯʣʝʥʠ ʨʦʜʠʥè. 

ʅʘʷʚʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʘʩʧʝʢʪʠ ʘʥʢʝʪʫʚʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʙʫʣʠ ʥʘʤʠ ʨʦʟʛʣʷʥʫʪʽ ʫ ʧ.1.10 ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ. 
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ɼʘʥʠʡ ʤʫʟʝʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʫ ʟʨʦʟʫʤʽʣʽʡ ʽ ʜʦʩʪʫʧʥʽʡ 

ʬʦʨʤʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʡʚʘʞʣʠʚʽʰʽ ʥʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʮʠʚʽʣʽʟʘʮʽʾ, ʧʦʷʩʥʶʶʪʴʩʷ ʟʘʢʦʥʠ 

ʧʨʠʨʦʜʠ ʪʘ ʥʘʫʢʦʚʽ ʧʨʠʥʮʠʧʠ. ʎʝ ʫʥʽʢʘʣʴʥʠʡ ʧʨʦʩʪʽʨ, ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ 

ʥʘʫʢʠ ʩʝʨʝʜ ʜʽʪʝʡ, ʧʽʜʣʽʪʢʽʚ ʽ ʜʦʨʦʩʣʠʭ. ɺʽʥ ʧʦʻʜʥʫʻ ʩʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʟʦʥʘʤʠ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʚʣʘʩʥʦʨʫʯ ʧʝʨʝʚʽʨʷʪʠ ʥʘʫʢʦʚʽ 

ʟʘʢʦʥʠ, ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʠ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʝʢʩʧʦʥʘʪʘʤʠ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ 

ʧʨʠʥʮʠʧʦʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʩʦʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, 

ʷʢʠʡ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ, ʜʦʩʣʽʜʞʝʥʴ, 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʪʘ  ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ. 

ʋ ʤʝʞʘʭ ʩʧʽʚʧʨʘʮʽ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʟ ʄʽʞʥʘʨʦʜʥʦʶ ʘʩʦʮʽʘʮʽʻʶ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʝʥʪʨʽʚ ʽʥʪʝʨʘʢʪʠʚʥʘ ʝʢʩʧʦʟʠʮʽʷ ʤʫʟʝʶ ʧʦʧʦʚʥʠʣʘʩʷ 

ʩʫʯʘʩʥʠʤʠ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʤʠ ʝʢʩʧʦʥʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ð 

ʟʦʢʨʝʤʘ, ʉʐɸ, ʂʘʥʘʜʠ, ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ, ʐʚʝʮʽʾ ʪʘ ʇʦʣʴʱʽ. ɼʦ ʫʥʽʢʘʣʴʥʠʭ 

ʝʢʩʧʦʥʘʪʽʚ, ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʥʘʣʝʞʘʪʴ: ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʤʫʟʝʶ 

ʦʧʪʠʯʥʘ ʽʣʶʟʽʷ ʧʨʦʬʝʩʦʨʘ ʊʝʭʘʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɼʝʚʽʜʘ ʅʦʚʽʢʘ; ʟʨʘʟʦʢ 

ʢʨʠʩʪʘʣʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʘʛʦʶ ʧʦʥʘʜ 60 ʢʛ; ʽʥʪʝʨʘʢʪʠʚʥʘ ʧʽʩʦʯʥʠʮʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʫʣʢʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; ʚʽʨʪʫʘʣʴʥʘ ʧʦʜʦʨʦʞ ʫ 360-ʛʨʘʜʫʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʽʤʽʪʫʻ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʢʦʩʤʦʩʽ. ɺʽʜʚʽʜʫʚʘʯʽ ʪʘʢʦʞ ʤʘʶʪʴ ʟʤʦʛʫ ʚʠʧʨʦʙʫʚʘʪʠ ʤʽʮʥʽʩʪʴ 

ʟʘʛʘʨʪʦʚʘʥʦʛʦ ʩʢʣʘ, ʦʮʽʥʠʪʠ ʨʫʭ ʥʘ ʚʝʣʦʩʠʧʝʜʽ ʟ ʢʚʘʜʨʘʪʥʠʤʠ ʢʦʣʝʩʘʤʠ (ʦʜʠʥ ʽʟ 

ʯʦʪʠʨʴʦʭ ʫ ʩʚʽʪʽ), ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʠʡ ʛʦʣʦʩ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʘʥʘʪʦʤʽʯʥʽ ʩʪʨʫʢʪʫʨʠ 

ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 3D-ʚʽʟʫʘʣʽʟʘʮʽʡ, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ 

ʧʨʠ ʚʠʚʯʝʥʥʽ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ ʚʦʜʘ ʪʘ ʩʽʣʴ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʝʢʩʧʦʥʘʪʠ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʨʽʰʝʥʥʷ: ʩʠʩʪʝʤʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʣʦʙʘʣʴʥʠʭ ʪʨʘʥʟʘʢʮʽʡ Visa, ʢʦʪʫʰʢʘ ʊʝʩʣʘ ʽʟ ʟʘʧʫʩʢʦʤ 

ʙʣʠʩʢʘʚʢʠ, ʨʦʙʦʪʠʟʦʚʘʥʽ ʤʘʥʽʧʫʣʷʪʦʨʠ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʘʢʪʠʚʥʘ ʩʪʝʣʷ, ʢʦʣʽʨ ʷʢʦʾ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʫ ʥʘʫʢʦʚʠʭ ʚʽʢʪʦʨʠʥʘʭ. ɯʥʰʽ 

ʽʥʩʪʘʣʷʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʜʦʩʷʛʥʝʥʥʷʤʠ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ ʽ 

ʜʽʟʥʘʪʠʩʷ ʙʽʣʴʰʝ ʧʨʦ ʾʭ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ. 
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ʋ ʤʫʟʝʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʝʢʩʧʦʥʘʪʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ 

ʟʘʣʫʯʝʥʥʶ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʝʨʝʜ ʥʠʭ:  

ī ʥ̔ʪʝʨʘʢʪʠʚʥʘ ʧʽʩʦʯʥʠʮʷ ï ʝʢʩʧʦʥʘʪ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʬʽʟʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʧʽʩʢʫ. 

ɿʘʚʜʷʢʠ ʩʝʥʩʦʨʫ ʛʣʠʙʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʡ ʘʥʘʣʽʟ ʨʝʣʴʻʬʫ, ʘ ʧʨʦʻʢʮʽʡʥʘ 

ʩʠʩʪʝʤʘ ʥʘʢʣʘʜʘʻ ʚʽʨʪʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ ʨʝʣʴʻʬʫ, ʟʫʤʦʚʣʝʥʠʭ ʜʽʷʤʠ 

ʚʽʜʚʽʜʫʚʘʯʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʦʮʝʩʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ʪʘ ʝʨʦʟʽʡʥʠʭ ʟʤʽʥ.  

ī iʥʪʝʨʘʢʪʠʚʥʽ ʩʪʦʣʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ï ʮʠʬʨʦʚʽ ʧʘʥʝʣʽ ʟ ʩʝʥʩʦʨʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʠʪʪʻʚʫ ʨʝʘʢʮʽʶ ʥʘ ʜʦʪʠʢ. ɰʭ ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʧʦʣʷʛʘʻ ʫ 3D-

ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʘʥʘʪʦʤʽʯʥʽ 

ʩʪʨʫʢʪʫʨʠ ʣʶʜʠʥʠ, ʪʚʘʨʠʥ, ʢʦʤʘʭ, ʘ ʪʘʢʦʞ ʥʝʙʝʩʥʠʭ ʪʽʣ. ɿʘʚʜʷʢʠ ʮʠʤ ʝʢʩʧʦʥʘʪʘʤ 

ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʩʠʩʪʝʤ, ʱʦ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʤʠʩʣʝʥʥʷ.  

ī ʚʝʣʦʩʠʧʝʜ ʥʘ ʢʚʘʜʨʘʪʥʠʭ ʢʦʣʝʩʘʭ ï ʫʥʽʢʘʣʴʥʠʡ ʝʢʩʧʦʥʘʪ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ, ʷʢʽ ʟʜʘʶʪʴʩʷ ʥʝʧʨʠʜʘʪʥʠʤʠ 

ʜʣʷ ʮʴʦʛʦ. ʇʨʠʥʮʠʧ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʦʨʤʠ 

ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʛʝʦʤʝʪʨʠʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʦʣʽʩ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʠʡ ʨʫʭ ʙʝʟ 

ʚʽʜʯʫʪʥʠʭ ʧʝʨʝʰʢʦʜ. ʎʝʡ ʤʝʭʘʥʽʟʤ ʻ ʥʘʦʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʧʨʘʢʪʠʯʥʠʭ ʨʽʰʝʥʥʷʭ.  

ī ʛʦʣʦʛʨʘʬʽʯʥʘ ʩʠʩʪʝʤʘ ï ʝʢʩʧʦʥʘʪ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʟʘʧʠʩʫ, 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʝʮʽʘʣʴʥʽ 

ʬʦʪʦʧʣʘʩʪʠʥʢʠ ʪʘ ʣʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʩʠʩʪʝʤʘ ʬʦʨʤʫʻ ʪʨʠʚʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʭʚʠʣʴʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʩʚʽʪʣʘ. ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ ʟʥʘʭʦʜʠʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʥʘʫʮʽ, ʤʝʜʠʮʠʥʽ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ.  

ʆʢʨʽʤ ʝʢʩʧʦʥʘʪʽʚ, ʤʫʟʝʡ ʧʨʦʧʦʥʫʻ ʥʠʟʢʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʦʩʪʦʨʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʥʘʫʢʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ:  
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ī çʄʘʡʩʪʝʨʥʷ ʽʜʝʡè ï ʢʨʝʘʪʠʚʥʠʡ ʧʨʦʩʪʽʨ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠ 

ʚʠʥʘʭʽʜʥʠʮʴʢʽ ʥʘʚʠʯʢʠ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜʠ ʧʨʦʻʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ 

ʫ ʚʠʙʦʨʽ ʦʜʥʽʻʾ ʟ ʥʘʜʘʥʠʭ ʽʜʝʡ ʪʘ ʨʦʟʨʦʙʮʽ ʚʣʘʩʥʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ ʯʠ ʤʠʩʪʝʮʴʢʦʛʦ 

ʨʽʰʝʥʥʷ. ɼʦʩʪʫʧʥʽ ʥʘʧʨʷʤʠ ʚʢʣʶʯʘʶʪʴ ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʘʮʽʡʥʠʭ ʬʽʣʴʤʽʚ, ʤʦʜʝʣʶʚʘʥʥʷ 

ʤʦʩʪʽʚ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʨʽʚʥʦʚʘʛʠ ʡ ʙʘʣʘʥʩʫ.  

ī ʢ̔ ʤʥʘʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ çɸʤʝʨʠʢʘʥʩʴʢʽ ʛʽʨʢʠè ï ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʧʨʦʩʪʽʨ, ʜʝ 

ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʨʦʙʠʪʠ ʪʨʘʩʫ ʜʣʷ ʘʪʨʘʢʮʽʦʥʫ, ʢʦʤʙʽʥʫʶʯʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ: ʢʨʫʪʽ ʧʦʚʦʨʦʪʠ, ʧʝʪʣʽ, ʨʦʟʨʠʚʠ ʪʨʘʻʢʪʦʨʽʡ ʪʘ 

ʪʨʘʤʧʣʽʥʠ. ɿʘʚʜʷʢʠ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʟʘʢʦʥʽʚ ʬʽʟʠʢʠ, ʪʘʢʠʭ ʷʢ 

ʚʟʘʻʤʦʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʪʘ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʫʯʘʩʥʠʢʠ ʤʦʞʫʪʴ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʨʘʻʢʪʦʨʽʶ, ʜʦʩʷʛʘʶʯʠ ʧʣʘʚʥʦʛʦ ʨʫʭʫ ʦʙôʻʢʪʘ ʡ ʟʙʝʨʝʞʝʥʥʷ ʢʽʥʝʪʠʯʥʦʛʦ 

ʽʤʧʫʣʴʩʫ. 

ʊʘʢʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ ʪʘ ʧʨʦʩʪʦʨʠ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʶ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. 

 

    

ʈʠʩ. 2.2. ɯʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ ʄʫʟʝʶ [232] 
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ʅʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʝʢʩʧʦʥʘʪ ʄʫʟʝʶ ʥʘʫʢʠ ï ʮʝ ʩʢʣʷʥʘ ʩʪʝʣʷ, ʷʢʘ ʟʤʽʥʶʻ 

ʢʦʣʽʨ, ʢʦʣʠ ʚʽʜʚʽʜʫʚʘʯʽ ʜʘʶʪʴ ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ ʟ ʧʣʘʥʰʝʪʽʚ, 

ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʫʟʝʶ (ʨʠʩ. 2.3.).  

 

 

ʈʠʩ.2.3. ʉʢʣʷʥʘ ʩʪʝʣʷ, ʷʢʘ ʟʤʽʥʶʻ ʢʦʣʽʨ, ʫ ʇʝʨʰʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʄʫʟʝʾ ʥʘʫʢʠ 

ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ [232]. 

 

ʅʘʫʢʦʚʦ-ʦʩʚʽʪʥʽ ʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʫ: ʟʘʦʭʦʯʝʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʜʦʩʣʽʜʥʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ, ʦʩʚʽʪʥʴʦʾ, ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʩʦʙʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʘ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʢʩʧʦʟʠʮʽʡ, ʘ ʪʘʢʦʞ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʨʽʟʥʦʛʦ 

ʚʽʢʫ: ʚʽʜ ʮʽʢʘʚʠʭ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ ʟʘʭʦʜʽʚ (ʣʝʢʮʽʡ, ʢʚʝʩʪʽʚ) ʜʦ ʧʦʚʥʦʮʽʥʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. ʋ ʩʝʨʝʜʦʚʠʱʽ ʄʫʟʝʶ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠʩʷ ʜʦ ʥʘʫʢʦʚʠʭ ʛʫʨʪʢʽʚ, 

ʩʝʢʮʽʡ ʽ ʩʪʫʜʽʡ, ʘ ʟʛʦʜʦʤ - ʜʦ ʣʘʙʦʨʘʪʦʨʽʡ, ʧʨʦʻʢʪʽʚ ʪʘ ʥʘʚʽʪʴ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʝʢʩʧʝʜʠʮʽʡ. 
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ʆʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʫʟʝʶ: 

ï ʩʫʯʘʩʥʽ ʥ̔ʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ ï ʢʦʞʝʥ ʚʽʜʚʽʜʫʚʘʯ ʤʦʞʝ ʥʝ ʣʠʰʝ ʜʠʚʠʪʠʩʷ, ʘ ʡ 

ʚʟʘʻʤʦʜʽʷʪʠ, ʚʠʧʨʦʙʫʚʘʪʠ ʪʘ ʧʦʩʪʘʚʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪ ʥʘ ʩʧʝʮʽʘʣʴʥʦ 

ʩʢʦʥʩʪʨʫʶʚʘʥʦʤʫ ʝʢʩʧʦʥʘʪʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ, 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʷʚʠʱ; 

ï ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʥʘ ʩʦʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ï ʧʨʠʥʮʠʧʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʩʝʨʝʜʦʚʠʱʘ ʩʧʨʠʷʶʪʴ ʙʽʣʴʰ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʚʽʜʚʽʜʫʚʘʯʽʚ ʫ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʧʠʪʘʥʥʷ, ʟʘʣʫʯʝʥʥʶ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ, ʢʦʤʘʥʜʥʦʾ 

ʨʦʙʦʪʠ ʫ ʥʘʚʯʘʥʥʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʭ; 

ï ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʚʠʢʦʨʠʩʪʘʥʥʷ VR, AR, ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʠʩʧʣʝʾʚ ʜʣʷ ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ; 

ï ʧʦʧʫʣʷʨʠʟʘʮʽʷ STEM-ʦʩʚʽʪʠ ï ʤʫʟʝʡ ʩʧʨʠʷʻ ʧʦʧʫʣʷʨʠʟʘʮʽʾ, ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʝʩʫ ʜʦ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʤʘʪʝʤʘʪʠʢʠ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʩʝʨʝʜ ʤʦʣʦʜʽ; 

ï ʜʦʩʣʽʜʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʧʦʩʪʘʥʦʚʮʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʧʠʪʘʥʴ, 

ʩʘʤʦʩʪʽʡʥʦʤʫ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʝʡ, ʬʦʨʤʫʚʘʥʥʶ ʽʥʪʝʨʝʩʫ ʪʘ ʟʘʦʭʦʯʝʥʥʶ ʜʦ 

ʜʦʩʣʽʜʞʝʥʴ; 

ï ʽʥʢʣʶʟʠʚʥʽʩʪʴ, ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʨʽʟʥʦʚʽʢʦʚʽ ʛʨʫʧʠ, ʽʥʪʝʨʝʩʠ ʪʘ ʜʦʩʚʽʜ;  

ï ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ ʪʘ ʽʥʪʫʽʪʠʚʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʝʢʩʧʦʟʠʮʽʡ ʽ ʽʥʩʪʘʣʷʮʽʡ, ʢʦʤʬʦʨʪʥʘ 

ʚʟʘʻʤʦʜʽʷ ʟ ʥʠʤʠ ï ʚʩʝ ʪʝ, ʱʦ ʥʘʜʦʚʛʦ ʟʘʣʠʰʘʻ ʩʧʦʛʘʜʠ ʚ ʧʘʤ'ʷʪʽ ʜʠʪʠʥʠ ʽ ʟʤʫʰʫʻ 

ʡʦʛʦ ʧʦʚʝʨʪʘʪʠʩʴ, ʱʦʙ ʱʝ ʦʪʨʠʤʘʪʠ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ;  

ʄʽʩʽʷ ʤʫʟʝʶ:  

ï ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʥʘʫʢʠ;  

ï ʟʘʦʭʦʯʝʥʥʷ ʪʘ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

ï ʟʘʣʫʯʝʥʥʷ ʰʢʦʣʷʨʽʚ ʜʦ ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

ï ʨʦʟʚʠʪʦʢ ʜʦʧʠʪʣʠʚʦʩʪʽ ʡ ʧʽʟʥʘʚʘʣʴʥʦ ʾʤʦʪʠʚʘʮʽʾ;  

ï ʜʦʧʦʚʥʝʥʥʷ ʟʘʢʣʘʜʽʚ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ;  

ï ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ;  

ï ʨʝʘʣʽʟʘʮʽʷ ʪʘ ʧʝʨʝʚʽʨʢʘ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ;  
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ï ʽʥʪʝʛʨʘʮʽʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʽʟ ʧʨʘʢʪʠʯʥʠʤ ʜʦʩʚʽʜʦʤ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʜʦ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʪʨʫʢʪʫʨʥʦ ʇʝʨʰʠʡ ʜʝʨʞʘʚʥʠʡ ʄʫʟʝʡ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ 

ʦʨʛʘʥʽʟʦʚʘʥʦ ʫ ʬʦʨʤʘʪʽ ʪʝʤʘʪʠʯʥʦʛʦ ʝʢʩʧʦʟʠʮʽʡʥʦʛʦ ʟʦʥʫʚʘʥʥʷ. ʂʦʞʥʘ ʟʦʥʘ 

ʧʨʠʩʚʷʯʝʥʘ ʦʢʨʝʤʦʤʫ ʥʘʧʨʷʤʫ ʥʘʫʢʠ ʘʙʦ ʪʝʭʥʽʢʠ ʡ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʟʘʣʫʯʝʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪ, ʚʟʘʻʤʦʜʽʶ ʪʘ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɿʦʥʘ çɼʠʚʥʘ ʤʘʪʝʨʽʷè ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʷʭ ʨʝʯʦʚʠʥʠ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʝʢʩʧʦʥʘʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ʘʪʦʤʽʚ, 

ʤʦʣʝʢʫʣ, ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʦʞʣʠʚʦʩʪʽ ʾʭʥʴʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ɺʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʢʨʠʩʪʘʣʘʤʠ, ʧʽʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʷʚʠʱʝʤ 

ʤʘʛʥʝʪʠʟʤʫ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʝʞʠʪʠ ʰʣʷʭ ʚʽʜ ʧʽʩʢʫ ʜʦ ʤʽʢʨʦʯʠʧʫ. 

ɿʦʥʘ çɸʢʫʩʪʠʢʘè ʚʠʩʚʽʪʣʶʻ ʧʨʠʨʦʜʫ ʟʚʫʢʫ, ʡʦʛʦ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʝʤʦʥʩʪʨʘʮʽʾ ʚʢʣʶʯʘʶʪʴ ʘʢʫʩʪʠʯʥʽ ʜʟʝʨʢʘʣʘ, ʚʽʟʫʘʣʽʟʘʮʽʶ ʛʦʣʦʩʫ, 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʯʘʩʪʦʪ ʽ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ. 

ɿʦʥʘ çʃʶʜʠʥʘè ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʘʥʘʪʦʤʽʶ ʪʘ ʬʽʟʽʦʣʦʛʽʶ ʣʶʜʠʥʠ. ɽʢʩʧʦʥʘʪʠ 

ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʣʽʜʠʪʠ ʙʫʜʦʚʫ ʦʨʛʘʥʽʚ, ʩʝʥʩʦʨʥʝ ʩʧʨʠʡʥʷʪʪʷ, ʨʝʘʢʮʽʶ ʥʘ ʩʚʽʪʣʦ ʪʘ ʟʚʫʢ, 

ʧʨʦʩʪʦʨʦʚʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʽ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʦʥʘ çʆʧʪʠʢʘè ʧʨʝʜʩʪʘʚʣʷʻ ʝʢʩʧʦʥʘʪʠ, ʱʦ ʽʣʶʩʪʨʫʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʩʚʽʪʣʘ, 

ʢʦʣʴʦʨʫ, ʦʧʪʠʯʥʠʭ ʽʣʶʟʽʡ ʽ ʷʚʠʱ. ɺʽʜʚʽʜʫʚʘʯʽ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʧʦʣʷʨʠʟʘʮʽʻʶ, 

ʢʘʣʝʡʜʦʩʢʦʧʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ, ʽʥʪʝʨʬʝʨʝʥʮʽʻʶ, ʫʪʚʦʨʝʥʥʷʤ ʚʝʩʝʣʢʠ, ʘ ʪʘʢʦʞ 

ʚʠʚʯʘʶʪʴ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʦʧʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ.  

ɿʦʥʘ çɺʝʣʠʢʽ ʚʠʥʘʭʦʜʠè ʧʨʠʩʚʷʯʝʥʘ ʢʣʶʯʦʚʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ 

ʣʶʜʩʪʚʘ, ʷʢʽ ʤʘʣʠ ʛʣʦʙʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʮʠʚʽʣʽʟʘʮʽʾ.  

ɿʦʥʘ çʋʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽè ʧʦʧʫʣʷʨʠʟʫʻ ʚʥʝʩʦʢ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ ʫ ʩʚʽʪʦʚʫ 

ʥʘʫʢʫ. ʋ ʮʝʥʪʨʽ ʫʚʘʛʠ ð ʧʦʩʪʘʪʽ ʆʣʝʢʩʘʥʜʨʘ ʉʤʘʢʫʣʠ, ɺʘʣʝʥʪʠʥʠ ʈʘʜʟʠʤʦʚʩʴʢʦʾ, 

ɯʚʘʥʘ ʇʫʣʶʷ ʪʘ ɼʘʥʠʣʘ ɿʘʙʦʣʦʪʥʦʛʦ.  
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ɿʦʥʘ çɿʠʤʦʚʽ ʚʠʜʠ ʩʧʦʨʪʫè ʤʘʻ ʩʠʤʫʣʷʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʜʦʟʚʦʣʷʻ ʚʽʜʚʽʜʫʚʘʯʘʤ 

ʟʘʥʫʨʠʪʠʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʩʧʦʨʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ: ʩʠʤʫʣʷʮʽʷ ʩʥʦʫʙʦʨʜʠʥʛʫ, ʬʽʛʫʨʥʦʛʦ 

ʢʘʪʘʥʥʷ, ʙʦʙʩʣʝʶ, ʘ ʪʘʢʦʞ ʢʦʤʝʥʪʫʚʘʥʥʷ ʩʧʦʨʪʠʚʥʠʭ ʧʦʜʽʡ [232]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʝʢʩʧʦʟʠʮʽʡʥʝ ʟʦʥʫʚʘʥʥʷ ʤʫʟʝʶ ʧʦʻʜʥʫʻ ʥʘʫʢʦʚʦ-ʧʽʟʥʘʚʘʣʴʥʫ ʡ ʽʥʪʝʨʘʢʪʠʚʥʫ ʬʫʥʢʮʽʾ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ, ʝʤʦʮʽʡʥʦ ʥʘʩʠʯʝʥʦʾ ʪʘ ʽʛʨʦʚʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ ʨʽʟʥʦʛʦ ʚʽʢʫ. 

ʋʧʨʦʜʦʚʞ 2019-2022 ʨʨ. ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ 

ʪʘ ʨʦʙʦʪʠ ʥʘʜ ʜʠʩʝʨʪʘʮʽʻʶ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘʩʪʫʧʥʽ ʥʘʫʢʦʚʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʨʦʩʪʦʨʠ 

ʜʣʷ ʜʽʪʝʡ (ʜʠʚ ʪʘʙʣ. 2.1.). 

ʊʘʙʣʠʮʷ 2.1. 

ʉʪʠʩʣʠʡ ʦʧʠʩ  ʙʘʟʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʅʘʟʚʘ ʤʫʟʝʶ ʄʽʩʪʦ ʂʨʘʾʥʘ ʆʨʠʛʽʥʘʣʴʥʽʩʪʴ ʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʝʢʩʧʦʟʠʮʽʾ  

1 2 3 4 

ʄʫʟʝʡ 

çLennusadamè 

(çʄʦʨʩʴʢʘ 

ʛʘʚʘʥʴè)   

ʊʘʣʣʽʥ  ɽʩʪʦʥʽʷ  ɯʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʮʽʾ: ʚʽʜʚʽʜʫʚʘʯʽ 

ʤʦʞʫʪʴ ʩʧʨʦʙʫʚʘʪʠ ʩʝʙʝ ʚ ʨʦʣʽ 

ʢʘʧʽʪʘʥʘ, ʢʝʨʫʶʯʠ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʢʦʨʘʙʣʷʤʠ ʪʘ ʧʽʜʚʦʜʥʠʤʠ ʯʦʚʥʘʤʠ. 

ɺʽʨʪʫʘʣʴʥʽ ʪʫʨʠ: ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʩʣʽʜʠʪʠ ʽʩʪʦʨʠʯʥʽ ʩʫʜʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ VR-ʪʝʭʥʦʣʦʛʽʡ. 

ʇʨʘʢʪʠʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ: ʟʦʥʠ, ʜʝ 

ʤʦʞʥʘ ʚʠʚʯʘʪʠ ʧʨʠʥʮʠʧʠ ʥʘʚʽʛʘʮʽʾ ʪʘ 

ʤʦʨʩʴʢʦʾ ʽʥʞʝʥʝʨʽʾ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʝʢʩʧʦʥʘʪʠ. 

ʄʫʟʝʡ ʽʣʶʟʽʡ ɹʘʨʩʝʣʦʥʘ  ɯʩʧʘʥʽʷ ʆʧʪʠʯʥʽ ʽʣʶʟʽʾ: ʝʢʩʧʦʥʘʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴ ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʩʪʦʨʫ ʪʘ 

ʬʦʨʤʠ, ʟʘʣʫʯʘʶʯʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʜʦ 

ʚʟʘʻʤʦʜʽʾ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʢʽʤʥʘʪʠ: 

ʧʨʦʩʪʦʨʠ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ 

ʩʪʘʪʠ ʯʘʩʪʠʥʦʶ ʽʣʶʟʽʡ ʪʘ ʨʦʙʠʪʠ 
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1 2 3 4 

   ʫʥʽʢʘʣʴʥʽ ʬʦʪʦʛʨʘʬʽʾ. ʆʩʚʽʪʥʽ ʩʪʝʥʜʠ: 

ʧʦʷʩʥʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʨʠʥʮʠʧʽʚ, ʱʦ 

ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʢʦʞʥʦʾ ʽʣʶʟʽʾ, ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʩʘʤʦʩʪʽʡʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ. 

ʉʚʽʪ ʚ ʤʽʥʽʠʘʪʶʨʽ 

(Miniatur 

Wunderland) 

ɻʘʤʙʫʨʛ ʌʈʅ ɼʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ: ʨʫʭʦʤʽ ʧʦʪʷʛʠ, 

ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʣʽʪʘʢʠ, ʷʢʠʤʠ ʤʦʞʥʘ 

ʢʝʨʫʚʘʪʠ ʘʙʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʾʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʨʫʭʦʤ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʧʘʥʝʣʽ: ʧʫʥʢʪʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠ ʦʩʚʽʪʣʝʥʥʷ, ʟʘʧʫʩʢʘʪʠ 

ʨʫʭʦʤʽ ʝʣʝʤʝʥʪʠ ʪʘ ʘʢʪʠʚʫʚʘʪʠ 

ʟʚʫʢʦʚʽ ʝʬʝʢʪʠ. ɼʝʪʘʣʽʟʦʚʘʥʽ ʩʮʝʥʠ: 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʙʝʟʣʽʯ 

ʤʽʥʽʘʪʶʨʥʠʭ ʩʮʝʥ ʽʟ ʞʠʪʪʷ ʨʽʟʥʠʭ 

ʢʨʘʾʥ ʪʘ ʝʧʦʭ, ʟʥʘʭʦʜʷʯʠ ʧʨʠʭʦʚʘʥʽ 

ʜʝʪʘʣʽ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ 

ʤʫʟʝʡ çʇʨʦʪʦʪʠʧè 

ɻʘʤʙʫʨʛ ʌʈʅ ʂʣʘʩʠʯʥʽ ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʾʭʥʽ ʨʝʧʣʽʢʠ, 

ʱʦ ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ 

ʚʽʜʚʽʜʫʚʘʯʘʤʠ ʫ ʩʪʘʪʠʮʽ. ʉʠʤʫʣʷʪʦʨʠ 

ʚʦʜʽʥʥʷ: ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʚʽʜʯʫʪʠ 

ʩʝʙʝ ʟʘ ʢʝʨʤʦʤ ʽʩʪʦʨʠʯʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ ʯʝʨʝʟ ʩʫʯʘʩʥʽ 

ʩʠʤʫʣʷʪʦʨʠ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʜʠʩʧʣʝʾ: 

ʝʢʨʘʥʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʽʩʪʦʨʽʶ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʟʘʻʤʦʜʽʾ. 

ɺʽʨʪʫʘʣʴʥʽ ʪʫʨʠ: ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ VR-ʪʝʭʥʦʣʦʛʽʡ. 

ʆʢʝʘʥʘʨʽʫʤ 

ɹʘʨʩʝʣʦʥʠ 

ɹʘʨʩʝʣʦʥʘ ɯʩʧʘʥʽʷ ʇʽʜʚʦʜʥʠʡ ʪʫʥʝʣʴ: 80-ʤʝʪʨʦʚʠʡ 

ʧʨʦʟʦʨʠʡ ʪʫʥʝʣʴ, ʜʝ ʚʽʜʚʽʜʫʚʘʯʽ 

ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʤʦʨʩʴʢʠʤʠ. 

https://jepiag.com/blog/travelling/miniatur-wunderland-mir-v-miniatyure-gamburg/
https://jepiag.com/blog/travelling/miniatur-wunderland-mir-v-miniatyure-gamburg/
https://kidpassage.com/activity/germaniya/gamburg/avtomobilnyiy-muzey-prototip
https://kidpassage.com/activity/germaniya/gamburg/avtomobilnyiy-muzey-prototip
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1 2 3 4 

   ʤʝʰʢʘʥʮʷʤʠ ʟ ʫʩʽʭ ʙʦʢʽʚ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʙʘʩʝʡʥʠ: ʟʦʥʠ, ʜʝ ʤʦʞʥʘ 

ʪʦʨʢʘʪʠʩʷ ʜʝʷʢʠʭ ʤʦʨʩʴʢʠʭ ʽʩʪʦʪ ʧʽʜ 

ʥʘʛʣʷʜʦʤ ʧʝʨʩʦʥʘʣʫ. ʆʩʚʽʪʥʽ 

ʧʨʦʛʨʘʤʠ: ʪʝʤʘʪʠʯʥʽ ʽʛʨʠ, ʚʠʩʪʘʚʢʠ ʪʘ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʛʦʜʫʚʘʥʥʷ ʟ 

ʧʦʷʩʥʝʥʥʷʤʠ ʙʽʦʣʦʛʽʚ 

ʄʫʟʝʡ ʧʦʧʫʣʷʨʥʦʾ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ 

ɽʢʩʧʝʨʠʤʝʥʪʘʨʽʫʤ 

ʤ. ʂʠʾʚ ʋʢʨʘʾʥʘ  ʅʘʫʢʦʚʽ ʰʦʫ: ʜʝʤʦʥʩʪʨʘʮʽʾ ʬʽʟʠʯʥʠʭ 

ʪʘ ʭʽʤʽʯʥʠʭ ʷʚʠʱ ʟ ʘʢʪʠʚʥʦʶ ʫʯʘʩʪʶ 

ʛʣʷʜʘʯʽʚ. ʃʘʙʦʨʘʪʦʨʥʽ ʟʦʥʠ: ʤʽʩʮʷ, ʜʝ 

ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ 

ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʬʘʭʽʚʮʽʚ. ɯʥʪʝʨʘʢʪʠʚʥʽ 

ʝʢʩʧʦʥʘʪʠ: ʧʨʠʩʪʨʦʾ ʪʘ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ 

ʧʦʷʩʥʶʶʪʴ ʥʘʫʢʦʚʽ ʧʨʠʥʮʠʧʠ ʯʝʨʝʟ 

ʧʨʘʢʪʠʯʥʫ ʚʟʘʻʤʦʜʽʶ. 

ʇʝʨʰʠʡ 

ʜʝʨʞʘʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʄɸʅ  

ʤ. ʂʠʾʚ ʋʢʨʘʾʥʘ  ɯʥʪʝʨʘʢʪʠʚʥʽ ʩʪʝʥʜʠ: ʝʢʩʧʦʥʘʪʠ, ʱʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʩʫʯʘʩʥʦʾ 

ʥʘʫʢʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʟʘʻʤʦʜʽʾ. 

ʆʩʚʽʪʥʽ ʤʘʡʩʪʝʨ-ʢʣʘʩʠ: ʨʝʛʫʣʷʨʥʽ 

ʟʘʭʦʜʠ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʤʦʣʦʜʴ ʤʦʞʝ 

ʟʘʥʫʨʠʪʠʩʷ ʚ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʽʨʪʫʘʣʴʥʽ ʝʢʩʧʦʟʠʮʽʾ: ʚʠʢʦʨʠʩʪʘʥʥʷ 

AR ʪʘ VR ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʥʘʫʢʦʚʠʭ 

ʢʦʥʮʝʧʮʽʡ. 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ 

ʤʫʟʝʡ ʥʘʫʢʠ ʧʨʠ 

ʃʴʚʽʚʩʴʢʦʤʫ 

ʧʦʣʽʪʝʭʥʽʯʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʤ. ʃʴʚʽʚ  ʋʢʨʘʾʥʘ ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʫʟʝʾ, ʚʽʜʢʨʠʪʽ ʟʘ 

ʩʧʨʠʷʥʥʷ ʪʘ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʄɸʅʋ ʟ 

ʤʝʪʦʶ ʧʦʰʠʨʝʥʥʷ ʜʦʩʚʽʜʫ ʇʝʨʰʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʄʫʟʝʶ ʥʘʫʢʠ ʄɸʅ.  

ɯʥʪʝʨʘʢʪʠʚʥʠʡ 

ʤʫʟʝʡ ʥʘʫʢʠ  

ʤ. ʇʦʣʪʘʚʘ  ʋʢʨʘʾʥʘ 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ 

ʤʫʟʝʡ ʥʘʫʢʠ  

ʤ. ʏʝʨʥʽʚʮʽ  ʋʢʨʘʾʥʘ 
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ʆʪʞʝ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʘʥʘʣʽʟ ʙʘʟʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ð ʇʝʨʰʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ð ʪʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʧʨʦʩʪʦʨʽʚ 

(ʟʦʢʨʝʤʘ, ʤʫʟʝʶ çʄʦʨʩʴʢʘ ʛʘʚʘʥʴè ʽ ʤʫʟʝʶ çʃʝʥʫʩʜʘʤè ʫ ʤ. ʊʘʣʣʽʥʥ, ʄʫʟʝʶ 

ʧʦʧʫʣʷʨʥʦʾ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ çɽʢʩʧʝʨʠʤʝʥʪʘʨʽʫʤè ʫ ʤ. ʂʠʾʚ; ʤʫʟʝʶ ʽʣʶʟʽʡ ʫ ʤ. 

ɹʘʨʩʝʣʦʥʘ; ʘ ʪʘʢʦʞ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʫ ʤ. ʃʴʚʽʚ, ʤ. ʏʝʨʥʽʚʮʽ ʪʦʱʦ), ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

ī ʮʝʡ ʧʨʦʩʪʽʨ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʩʫʯʘʩʥʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʚ ʋʢʨʘʾʥʽ; 

ī ʩʪʚʦʨʝʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʚʽʜʫ ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ 

ʥʘʫʢʠ; 

ī ʟʘʙʝʟʧʝʯʝʥʠʡ ʘʢʪʫʘʣʴʥʠʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʢʩʧʦʥʘʪʘʤʠ, ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ 

ʧʨʠʥʮʠʧ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ (hands-on experience); 

ī ʤʘʻ ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʪʘ ʦʩʚʽʪʥʽʭ ʛʨʫʧ ʚʽʜʚʽʜʫʚʘʯʽʚ;  

ī  ʨʝʘʣʽʟʫʻ ʩʫʧʨʦʚʽʜ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʤʫʟʝʡʥʠʭ 

ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʛʣʠʙʰʦʤʫ ʦʩʤʠʩʣʝʥʥʶ ʥʘʫʢʦʚʦʛʦ ʢʦʥʪʝʥʪʫ; 

ī  ʧʦʻʜʥʫʻ ʬʫʥʢʮʽʾ ʧʨʦʩʪʦʨʫ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʛʨʠ, ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ; 

ī  ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʜʦ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʟʜʦʙʫʚʘʯʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʥʘʚʝʜʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʇʝʨʰʠʡ ʜʝʨʞʘʚʥʠʡ ʄʫʟʝʡ ʥʘʫʢʠ ʄɸʅ 

ʚʠʩʪʫʧʘʻ ʨʝʣʝʚʘʥʪʥʦʶ ʡ ʤʝʪʦʜʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʙʘʟʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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2.5. ɯʥʩʪʨʫʤʝʥʪʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʆʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟʙʠʨʘʥʥʷ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʩʪʫʧʘʣʠ 

ʘʥʢʝʪʠ. ʋ ʤʝʞʘʭ ʮʦɹʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʘʥʢʝʪʠ ʟ ʟʘʢʨʠʪʠʤʠ ʡ 

ʚʽʜʢʨʠʪʠʤʠ ʟʘʧʠʪʘʥʥʷʤʠ ʜʣʷ ʟʙʠʨʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ  ̫̔ ʢʽʩʥʠʭ ʜʘʥʠʭ. ʂʽʣʴʢʽʩʥʽ ʜʘʥʽ ʙʫʣʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʪʚʝʨʜʠʪʠ ʘʙʦ 

ʩʧʨʦʩʪʫʚʘʪʠ ʚʠʩʫʥʫʪʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʠʧʫʱʝʥʥʷ. ʗʢʽʩʥʽ ʜʘʥʽ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʩʧʨʠʷʣʠ 

ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʷʚʠʱ, ʟʦʢʨʝʤʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʽ 

ʚʨʘʞʝʥʴ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʦ ʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʉʪʨʫʢʪʫʨʘ ʘʥʢʝʪ ʩʢʣʘʜʘʣʘʩʴ ʽʟ ʟʘʧʠʪʘʥʴ ʟ ʜʠʭʦʪʦʤʽʯʥʠʤʠ ʰʢʘʣʘʤʠ (ʟ 

ʚʘʨʽʘʥʪʘʤʠ ʚʽʜʧʦʚʽʜʝʡ çʪʘʢè / çʥʽè) ʪʘ ʨʝʡʪʠʥʛʦʚʠʤʠ ʰʢʘʣʘʤʠ ʪʠʧʫ ʃʘʡʢʝʨʪʘ (ʟ 5 

ʚʘʨʽʘʥʪʘʤʠ ʚʽʜʧʦʚʽʜʝʡ ʚʽʜ çʧʦʚʥʽʩʪʶ ʟʛʦʜʝʥè ʜʦ çʘʙʩʦʣʶʪʥʦ ʥʝʟʛʦʜʝʥè). ʆʢʨʽʤ ʮʴʦʛʦ, 

ʙʫʣʠ ʟʘʧʠʪʘʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ.  

ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʚʘʣʽʜʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʘʥʢʝʪʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʚʠʷʚʣʝʥʥʷ 

ʤʦʞʣʠʚʠʭ ʟʤʽʩʪʦʚʠʭ, ʣʦʛʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʥʝʜʦʣʽʢʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʽʣʦʪʥʝ 

ʪʝʩʪʫʚʘʥʥʷ. ɼʦ ʧʽʣʦʪʥʦʾ ʚʠʙʽʨʢʠ ʫʚʽʡʰʣʠ ʨʝʩʧʦʥʜʝʥʪʠ, ʥʘʙʣʠʞʝʥʽ ʟʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʦ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʊʝʩʪʫʚʘʥʥʷ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ 

ʟʨʦʟʫʤʽʣʽʩʪʴ ʬʦʨʤʫʣʶʚʘʥʴ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʧʠʪʘʥʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʰʢʘʣ, 

ʦʨʽʻʥʪʦʚʥʠʡ ʯʘʩ ʟʘʧʦʚʥʝʥʥʷ ʘʥʢʝʪʠ, ʦʪʨʠʤʘʪʠ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʱʦʜʦ ʧʦʪʝʥʮʽʡʥʠʭ 

ʪʨʫʜʥʦʱʽʚ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʤʽʩʪʫ ʘʥʢʝʪʠ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʮʽʣʷʤ ʽ 

ʟʘʚʜʘʥʥʷʤ. 

ɸʛʨʝʛʘʮʽʷ ʚʽʜʧʦʚʽʜʝʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟ ʘʥʢʝʪ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ çGoogle sheetsè, ʷʢʝ ʜʘʣʦ ʟʤʦʛʫ ʟʚʝʩʪʠ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ 

ʜʘʥʽ ʚ ʻʜʠʥʫ ʙʘʟʫ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜ ʨʽʟʥʠʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʽ 

ʢʘʪʝʛʦʨʽʡ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʫʟʝʶ, ʝʬʝʢʪʠʚʥʦ ʧʽʜʛʦʪʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʽʩʪʴ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɼʣʷ ʦʧʠʪʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʜʚʽ ʘʥʢʝʪʠ. 

ɺʭʽʜʥʘ ʘʥʢʝʪʘ ʤʘʣʘ ʥʘ ʤʝʪʽ ʚʠʟʥʘʯʠʪʠ ʧʦʯʘʪʢʦʚʝ ʩʪʘʚʣʝʥʥʷ, ʽʥʪʝʨʝʩʠ, ʦʯʽʢʫʚʘʥʥʷ 
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ʨʝʩʧʦʥʜʝʥʪʽʚ ʽ ʩʧʨʠʡʥʷʪʪʷ ʥʠʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʨʝʩʧʦʥʜʝʥʪʽʚ ʫ ʥʘʫʢʦʚʽʡ 

ʜʽʷʣʴʥʦʩʪʽ. ɺʠʭʽʜʥʘ ʘʥʢʝʪʘ ʙʫʣʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʩʪʘʚʣʝʥʥʷ ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʧʦʩʠʣʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʠʡʥʷʪʪʷ ʤʫʟʝʶ ʷʢ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʧʦʚʘʛʠ ʜʦ ʥʘʫʢʠ ʪʘ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɿ ʤʝʪʦʶ ʘʥʢʝʪʫʚʘʥʥʷ ʙʘʪʴʢʽʚ ʽ ʜʦʨʦʩʣʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʽʤʝʡ ʘʥʘʣʦʛʽʯʥʦ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʜʚʘ ʪʠʧʠ ʘʥʢʝʪ. ɺʭʽʜʥʘ ʘʥʢʝʪʘ ʤʘʣʘ ʥʘ ʤʝʪʽ ʚʠʟʥʘʯʠʪʠ ʩʪʘʚʣʝʥʥʷ, ʽʥʪʝʨʝʩʠ, 

ʦʯʽʢʫʚʘʥʥʷ ʚʽʜ ʚʽʟʠʪʫ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ ʪʘ ʾʭ 

ʜʽʪʝʡ, ʘ ʪʘʢʦʞ ʩʧʨʠʡʥʷʪʪʷ ʥʠʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ. ɺʠʭʽʜʥʘ ʘʥʢʝʪʘ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʤʘʣʘ ʥʘ 

ʤʝʪʽ ʧʽʜʪʚʝʨʜʠʪʠ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʪʝʨʝʩʫ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʜʽʪʝʡ, ʩʧʨʠʡʥʷʪʪʷ ʨʝʩʧʦʥʜʝʥʪʘʤʠ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʧʦʚʥʦʮʽʥʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʪʘ ʩʪʘʚʣʝʥʥʷ ʙʘʪʴʢʽʚ ʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʤʫʟʝʶ ʫ ʧʽʜʪʨʠʤʮʽ 

ʦʩʚʽʪʥʴʦʛʦ ʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ. 

ɼʣʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʦʢʨʝʤʫ 

ʝʣʝʢʪʨʦʥʥʫ ʘʥʢʝʪʫ (ʟʘʩʦʙʘʤʠ çGoogle formsè), ʤʝʪʦʶ ʷʢʦʾ ʙʫʣʦ ʟʽʙʨʘʪʠ ʚʽʜʛʫʢʠ ʪʘ 

ʦʮʽʥʢʠ ʧʨʦʬʽʣʴʥʦʾ ʩʧʽʣʴʥʦʪʠ ʩʪʦʩʦʚʥʦ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ, ʟʦʢʨʝʤʘ ʟ ʧʠʪʘʥʴ ʧʨʠʜʘʪʥʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ (ʟʜʦʙʫʚʘʯʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ) ʪʘ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʦʧʦʚʥʝʥʥʷ ʟʘʢʣʘʜʽʚ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʫʟʝʾʚ ʥʘʫʢʠ.  

ɸʥʢʝʪʫʚʘʥʥʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʪʦʩʫʚʘʣʦʩʷ ʪʘʢʠʭ ʘʩʧʝʢʪʽʚ: 

- ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ, ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʟʽ 

ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ; 
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- ʦʮʽʥʶʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ 

ʜʦʧʦʚʥʶʚʘʪʠ ʬʦʨʤʘʣʴʥʽ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘ; 

- ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʚʦʾʭ ʫʯʥʽʚ; 

- ʟʙʠʨʘʥʥʷ ʚʽʜʛʫʢʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʪʨʫʜʥʦʱʽʚ ʟ ʚʢʣʶʯʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʘʥʢʝʪʠ ʜʣʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ð ʚʽʜʚʽʜʫʚʘʯʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, ʷʢʽ ʘʥʘʣʦʛʽʯʥʦ ʩʢʣʘʜʘʣʠʩʷ ʟ 

2 ʝʪʘʧʽʚ ð ʚʭʽʜʥʦʛʦ ʡ ʚʠʭʽʜʥʦʛʦ ʘʥʢʝʪʫʚʘʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ. ʅʘ ʞʘʣʴ, ʯʝʨʝʟ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʦʙʤʝʞʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʥʝ 

ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ, ʦʜʥʘʢ ʤʘʻ ʧʝʨʩʧʝʢʪʠʚʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ.  

ʆʙʨʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʣʠ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʧʣʝʢʩʥʫ 

ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘ ʨʽʟʥʽ ʛʨʫʧʠ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʷʢ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 
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2.6. ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʂʣʶʯʦʚʠʤ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ. ʄʝʪʦʶ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʚ ʽʥʪʝʨʝʩʘʭ, ʚʨʘʞʝʥʥʷʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʽ ʩʪʘʚʣʝʥʥʽ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʫʟʝʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʷʢ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʫʤʦʚʣʝʥʠʭ ʚʧʣʠʚʦʤ 

ʫʯʘʩʪʽ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʤʫʟʝʡʥʦʤʫ ʜʦʩʚʽʜʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʘʣʦ ʟʤʦʛʫ ʧʝʨʝʚʽʨʠʪʠ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʠʧʫʱʝʥʥʷ. 

1. ʂʨʠʪʝʨʽʡ ʄʘʢʅʝʤʘʨʘ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʟʤʽʥ ʫ ʜʠʭʦʪʦʤʽʯʥʠʭ ʜʘʥʠʭ 

(çʪʘʢè / çʥʽè) ʤʽʞ ʜʚʦʤʘ ʟʘʣʝʞʥʠʤʠ ʚʠʙʽʨʢʘʤʠ ð ʚʽʜʧʦʚʽʜʷʤʠ ʨʝʩʧʦʥʜʝʥʪʽʚ 

ʜʦ ʪʘ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʘʩʠʤʝʪʨʠʯʥʽ 

ʟʤʽʥʠ ʫ ʚʽʜʧʦʚʽʜʷʭ ʽ ʻ ʨʝʣʝʚʘʥʪʥʠʤ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʧʨʦʩʪʦʨʫ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

2. ʊʝʩʪ ɺʽʣʢʦʢʩʦʥʘ ʜʣʷ ʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʘʥʘʣʽʟʫ 

ʨʘʥʛʦʚʠʭ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʰʢʘʣʦʶ ʃʘʡʢʝʨʪʘ: ʚʽʜ çʟʦʚʩʽʤ ʥʝ ʟʛʦʜʝʥè ʜʦ 

çʧʦʚʥʽʩʪʶ ʟʛʦʜʝʥè) ʽ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʟʤʽʥʠ ʫ ʛʣʠʙʦʢʠʭ ʫʩʪʘʥʦʚʢʘʭ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʦʩʚʽʪʥʽʤʠ ʬʫʥʢʮʽʷʤʠ ʤʫʟʝʶ. 

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ ʧʝʨʝʜʙʘʯʘʣʠ ʧʦʧʘʨʥʝ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʧʦʚʽʜʝʡ 

ʢʦʞʥʦʛʦ ʨʝʩʧʦʥʜʝʥʪʘ ʟ ʚʭʽʜʥʦʾ ʪʘ ʚʠʭʽʜʥʦʾ ʘʥʢʝʪ. ɸʥʘʣʽʟ ʬʦʢʫʩʫʚʘʚʩʷ ʥʘ ʟʤʽʥʘʭ ʚʽʜ 

ʤʝʥʰ ʧʦʟʠʪʠʚʥʠʭ ʜʦ ʙʽʣʴʰ ʧʦʟʠʪʠʚʥʠʭ ʦʮʽʥʦʢ ʽ ʥʘʚʧʘʢʠ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʽʥʜʠʢʘʪʦʨʠ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʚ ʥʝ ʣʠʰʝ ʧʝʨʝʚʽʨʠʪʠ ʥʫʣʴʦʚʫ 

ʛʽʧʦʪʝʟʫ (H ) ʱʦʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʟʤʽʥ, ʘ ʡ ʧʽʜʪʚʝʨʜʠʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʛʽʧʦʪʝʟʫ (H ) ʟʘ 

ʜʦʧʦʤʦʛʦʶ p-ʟʥʘʯʝʥʴ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʝʬʝʢʪʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʠʣʦ ʦʙôʻʢʪʠʚʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʽ ʥʘʫʢʦʚʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʆʢʨʝʤʠʡ ʧʽʜʭʽʜ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʘʥʢʝʪʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʝ ʥʝ ʧʝʨʝʜʙʘʯʘʣʦ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ, ʘ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʷʚʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʪʘʚʣʝʥʥʽ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʷʢʽ ʜʘʣʠ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨ 

ʨʦʟʧʦʜʽʣʫ ʚʽʜʧʦʚʽʜʝʡ, ʨʦʟʨʘʭʫʚʘʪʠ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʤʦʜʫ, 

ʤʝʜʽʘʥʫ, ʜʠʩʧʝʨʩʽʶ, ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ), ʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʯʘʩʪʢʠ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʷʢʽ 

ʧʦʛʦʜʠʣʠʩʷ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʪʚʝʨʜʞʝʥʥʷʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʬʦʨʤʫʣʴʦʚʘʥʽ 

ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʠʧʫʱʝʥʥʷ. ɿ ʤʝʪʦʶ ʛʣʠʙʰʦʛʦ ʘʥʘʣʽʟʫ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʦʮʽʥʦʢ ʟʜʽʡʩʥʝʥʦ 

ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʮʝʥʪʠʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (25-ʡ, 50-ʡ, 75-ʡ ʧʨʦʮʝʥʪʠʣʽ). 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʩʦʚʫ ʩʪʘʪʠʩʪʠʢʫ ʙʫʣʦ ʜʦʧʦʚʥʝʥʦ 

ʽʥʬʝʨʝʥʮʽʡʥʦʶ, ʟʦʢʨʝʤʘ ʨʦʟʨʘʭʫʥʢʦʤ 95% ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ 

ʟʨʦʙʠʪʠ ʩʪʘʪʠʩʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʚ ʷʢ ʝʤʧʽʨʠʯʥʝ ʦʧʠʩʘʥʥʷ ʥʘʷʚʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʪʘʢ ʽ ʦʮʽʥʢʫ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɸʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʫʟʛʦʜʞʝʥʽʩʪʴ ʦʮʽʥʦʢ ʧʝʜʘʛʦʛʽʚ ʽʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ 

ʛʨʫʧ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʻ ʜʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʠʩʥʦʚʢʽʚ 

ʱʦʜʦ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʪʘʢʦʞ ʩʪʘʣʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ 

ʜʦʧʦʚʥʝʥʥʷ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʟʘʩʦʙʘʤʠ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʤʫʟʝʶ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʷʢʽʩʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʥʝʚʢʣʶʯʝʥʦʛʦ 

ʥʘʧʽʚʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʱʦ ʜʘʚ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʧʦʚʪʦʨʶʚʘʥʽ ʧʘʪʝʨʥʠ ʧʦʚʝʜʽʥʢʠ, ʪʠʧʦʚʽ ʬʦʨʤʠ ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ 

ʟ ʝʢʩʧʦʟʠʮʽʷʤʠ ʪʘ ʙʘʨôʻʨʠ, ʷʢʽ ʚʠʥʠʢʘʣʠ ʧʽʜ ʯʘʩ ʾʭ ʚʢʣʶʯʝʥʥʷ ʫ ʜʦʩʣʽʜʥʠʮʴʢʫ 

ʜʽʷʣʴʥʽʩʪʴ. ɸʥʘʣʽʟ ʩʧʠʨʘʚʩʷ ʥʘ ʽʥʜʫʢʪʠʚʥʫ ʢʘʪʝʛʦʨʠʟʘʮʽʶ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʦʪʘʪʦʢ ʟʘ 

ʢʣʶʯʦʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʟʦʢʨʝʤʘ ʤʦʪʠʚʘʮʽʷ, 
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ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ʧʦʩʪʘʥʦʚʢʘ ʟʘʧʠʪʘʥʴ), ʱʦ ʜʦʟʚʦʣʠʣʦ ʫʟʘʛʘʣʴʥʠʪʠ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʽ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ. 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʘʣʦ ʟʤʦʛʫ ʥʝ 

ʣʠʰʝ ʟʘʬʽʢʩʫʚʘʪʠ ʟʤʽʥʠ ʫ ʚʽʜʧʦʚʽʜʷʭ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʘ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʽʩʪʴ, 

ʛʣʠʙʠʥʫ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʟʨʦʙʣʝʥʠʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ʆʙ'ʻʜʥʘʥʥʷ ʦʧʠʩʦʚʦʛʦ, ʽʥʬʝʨʝʥʮʽʡʥʦʛʦ ʪʘ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟ 

ʪʝʤʘʪʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝʚʢʣʶʯʝʥʦʛʦ ʥʘʧʽʚʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ɯʄʅ ʟ ʧʦʛʣʷʜʫ ʨʽʟʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʰʣʷʭʦʤ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʝʘʣʴʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʪʽʠ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ɯʄʅ. 
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2.7. ɽʪʠʯʥʽ ʤʽʨʢʫʚʘʥʥʷ ʪʘ ʟʘʭʦʜʠ, ʚʞʠʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʦʪʨʠʤʘʥʥʷ ʝʪʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʨʝʩʧʦʥʜʝʥʪʽʚ. ɺʦʥʦ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ 

ʧʨʘʚ ʫʯʘʩʥʠʢʽʚ, ʘ ʡ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʘʣʽʜʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. ʎʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʝʪʠʯʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤ, ʧʨʠʥʮʠʧʽʚ ʘʚʪʦʥʦʤʽʾ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʪʘ ʥʝʜʦʧʫʱʝʥʥʷ ʰʢʦʜʠ. 

ʅʘ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʡ ʨʝʘʣʽʟʘʮʽʾ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ ʘʥʢʝʪ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʜʦʪʨʠʤʘʥʥʽ ʧʨʠʥʮʠʧʽʚ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʧʨʠʚʘʪʥʦʩʪʽ ʡ ʝʪʠʯʥʦʾ ʢʦʨʝʢʪʥʦʩʪʽ ʬʦʨʤʫʣʶʚʘʥʴ. ʈʦʟʨʦʙʢʘ ʽ 

ʩʫʧʨʦʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʟ ʫʯʘʩʪʶ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ 

ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, ʷʢʽ ʥʘʜʘʚʘʣʠ ʝʢʩʧʝʨʪʥʽ ʢʦʥʩʫʣʴʪʘʮʽʾ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʙʨʘʥʥʷ ʤʝʪʦʜʽʚ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʨʝʣʝʚʘʥʪʥʠʭ ʧʠʪʘʥʴ.  

ɿʙʠʨʘʥʥʷ ʜʘʥʠʭ ʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʟʜʽʡʩʥʶʚʘʚʩʷ ʫ ʨʦʙʦʯʽ 

ʛʦʜʠʥʠ ʟʘʢʣʘʜʫ (ʟ 11:00 ʜʦ 17:00) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʛʨʘʬʽʢʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʦʩʣʽʜʥʠʢ ʦʩʦʙʠʩʪʦ ʧʨʦʚʦʜʠʚ ʟʫʩʪʨʽʯʽ ʟ ʧʦʪʝʥʮʽʡʥʠʤʠ ʨʝʩʧʦʥʜʝʥʪʘʤʠ, ʽʥʬʦʨʤʫʚʘʚ ʾʭ 

ʧʨʦ ʤʝʪʫ, ʟʤʽʩʪ ʽ ʧʨʦʮʝʜʫʨʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʜʘʚʘʚ ʽʥʩʪʨʫʢʮʽʾ ʱʦʜʦ ʟʘʧʦʚʥʝʥʥʷ ʘʥʢʝʪ, 

ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʚ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʽ ʨʦʟôʷʩʥʝʥʥʷ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ. 

ʋʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʘ ʜʦʙʨʦʚʽʣʴʥʦʶ. ʈʝʩʧʦʥʜʝʥʪʠ ʦʪʨʠʤʫʚʘʣʠ ʧʦʚʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʮʽʣʽ, ʧʨʦʮʝʜʫʨʠ ʡ ʩʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ. ɼʣʷ 

ʜʦʪʨʠʤʘʥʥʷ ʝʪʠʯʥʠʭ ʥʦʨʤ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʬʦʨʤʫ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ. 

ɼʣʷ ʫʯʥʽʚ, ʷʢʽ ʥʝ ʜʦʩʷʛʣʠ 18-ʨʽʯʥʦʛʦ ʚʽʢʫ, ʽʥʬʦʨʤʦʚʘʥʘ ʟʛʦʜʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʚʽʜ 

ʾʭ ʙʘʪʴʢʽʚ ʘʙʦ ʟʘʢʦʥʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ. ʂʦʞʥʠʡ ʫʯʘʩʥʠʢ ʤʘʚ ʧʨʘʚʦ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ 

ʫʯʘʩʪʽ, ʧʨʠʧʠʥʠʪʠ ʟʘʧʦʚʥʝʥʥʷ ʘʥʢʝʪʠ ʘʙʦ ʚʽʜʢʣʠʢʘʪʠ ʚʞʝ ʥʘʜʘʥʽ ʚʽʜʧʦʚʽʜʽ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʙʫʣʦ ʜʦʪʨʠʤʘʥʦ ʧʨʠʥʮʠʧʫ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ 

ʜʦʩʣʽʜʥʠʢʘ ʥʘ ʚʽʜʧʦʚʽʜʽ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʽʙʨʘʥʠʭ 

ʜʘʥʠʭ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʯʽʪʢʦʶ ʧʨʦʮʝʜʫʨʦʶ ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʘ ʜʦʙʨʦʚʽʣʴʥʦʾ 



196 

 

ʫʯʘʩʪʽ ʩʧʨʠʷʚ ʟʘʙʝʟʧʝʯʝʥʥʶ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʚʠʙʽʨʢʠ ʡ ʥʘʫʢʦʚʦʾ ʷʢʦʩʪʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʘʙʝʟʧʝʯʝʥʦ ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʫʩʽʭ ʦʭʦʯʠʭ ʜʦ ʫʯʘʩʪʽ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʚʽʢʫ, ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʯʠ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ɺʠʙʽʨʢʘ ʬʦʨʤʫʚʘʣʘʩʷ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʤʫʟʝʶ ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʩʝʨʝʜ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʢʘʪʝʛʦʨʽʡ, ʱʦ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʫʧʝʨʝʜʞʝʥʦʩʪʽ ʡ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ɼʣʷ ʟʘʭʠʩʪʫ ʧʨʠʚʘʪʥʦʩʪʽ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ 

ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ: 

- ʘʥʢʝʪʠ ʥʝ ʤʽʩʪʠʣʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʩʦʙʫ 

ʨʝʩʧʦʥʜʝʥʪʘ; 

- ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʦʧʘʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʞʥʦʛʦ ʨʝʩʧʦʥʜʝʥʪʘ (ʫ 

ʤʝʞʘʭ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʠʭ ʚʠʙʽʨʦʢ) ʟʘ ʟʙʝʨʝʞʝʥʥʷ ʘʥʦʥʽʤʥʦʩʪʽ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʩʠʩʪʝʤʫ ʰʠʬʨʫʚʘʥʥʷ. ʂʦʞʥʠʡ ʰʠʬʨ ʧʨʠʚôʷʟʫʚʘʚ ʚʭʽʜʥʫ ʪʘ 

ʚʠʭʽʜʥʫ ʘʥʢʝʪʫ ʜʦ ʦʜʥʦʛʦ ʨʝʩʧʦʥʜʝʥʪʘ, ʥʝ ʜʘʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠ ʮʴʦʤʫ 

ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʦʩʦʙʫ; 

- ʜʘʥʽ ʟʙʝʨʽʛʘʣʠʩʷ ʫ ʜʝʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʤʫ ʬʦʨʤʘʪʽ ʡ ʦʙʨʦʙʣʷʣʠʩʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʨʦʮʝʜʫʨ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ; 

- ʜʦʩʪʫʧ ʜʦ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʤʘʚ ʣʠʰʝ ʜʦʩʣʽʜʥʠʢ, ʙʝʟ ʧʨʘʚʘ ʧʝʨʝʜʘʚʘʥʥʷ ʾʭ ʪʨʝʪʽʤ 

ʦʩʦʙʘʤ. 

ʋʩʽ ʟʽʙʨʘʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚʠʢʣʶʯʥʦ ʫ ʥʘʫʢʦʚʠʭ ʮʽʣʷʭ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʧʫʙʣʽʢʘʮʽʾ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʽ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʡʥʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʘʢʪʠʢ ʽ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʠʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʟʝʡʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʥʘʫʢʦʚʽʡ ʦʩʚʽʪʽ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʝʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʬʦʨʤʘʪʫ ʜʘʻ ʟʤʦʛʫ ʛʘʨʘʥʪʫʚʘʪʠ ʟʘʭʠʩʪ ʧʨʘʚ ʨʝʩʧʦʥʜʝʥʪʽʚ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʷʚʣʝʥʠʤ ʥʦʨʤʘʤ.  
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ʑʦʙ ʛʘʨʘʥʪʫʚʘʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʪʘʢʽ 

ʟʘʭʦʜʠ:  

- ʧʽʣʦʪʥʝ ʪʝʩʪʫʚʘʥʥʷ ʘʥʢʝʪ: ʧʝʨʝʜ ʦʩʥʦʚʥʠʤ ʟʙʠʨʘʥʥʷʤ ʜʘʥʠʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʪʝʩʪʫʚʘʥʥʷ ʘʥʢʝʪ ʥʘ ʥʝʚʝʣʠʢʽʡ ʛʨʫʧʽ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʽ ʥʝʜʦʣʽʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʚʠʧʨʘʚʠʪʠ ʾʭ ʧʝʨʝʜ ʦʩʥʦʚʥʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ; 

- ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʧʨʦʪʦʢʦʣʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ: ʧʨʦʮʝʜʫʨʘ 

ʟʘʧʦʚʥʝʥʥʷ ʘʥʢʝʪ ʙʫʣʘ ʫʥʽʬʽʢʦʚʘʥʦʶ ʜʣʷ ʚʩʽʭ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʱʦ ʟʤʝʥʰʠʣʦ 

ʨʠʟʠʢ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ;  

- ʟʜʽʡʩʥʶʚʘʚʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʢʦʨʝʢʪʥʽʩʪʶ: ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʤʦʞʣʠʚʠʤ ʫʧʝʨʝʜʞʝʥʥʷʤ ʜʘʥʽ ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʦʯʽʢʫʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ, ʘʥʘʣʽʟʫ ʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʙʫʣʦ ʜʦʪʨʠʤʘʥʦ ʧʨʠʥʮʠʧʽʚ 

ʯʝʩʥʦʩʪʽ, ʦʙôʻʢʪʠʚʥʦʩʪʽ ʪʘ ʚʽʜʢʨʠʪʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ 

ʜʘʣʦ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʩʫʙôʻʢʪʠʚʥʠʭ ʚʠʢʨʠʚʣʝʥʴ. ɺʠʩʥʦʚʢʠ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ, ʙʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʘʙʦ ʩʧʨʦʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɸʥʢʝʪʠ ʪʘ ʩʫʧʨʦʚʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʉʘʚʯʝʥʢʘ ʗ. ɺ. ʚ ʤʝʞʘʭ 

ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʾ çʆʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʟʘʩʽʙ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè 

ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʥʘ ʟʘʩʽʜʘʥʥʽ ʂʦʤʽʩʽʾ ʟ ʝʪʠʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʢʘʜʝʤʽʯʥʦʾ 

ʜʦʙʨʦʯʝʩʥʦʩʪʽ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ ˉ 1 ʚʽʜ 

12.04.2024, ʜʘʣʽ ð ʂʦʤʽʩʽʷ). ʂʦʤʽʩʽʷ ʚʚʘʞʘʻ ʟʤʽʩʪ ʽ ʧʨʦʮʝʜʫʨʫ ʚʠʢʦʥʘʥʥʷ ʚʢʘʟʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʪʠʯʥʠʤ ʥʦʨʤʘʤ, ʟʘʟʥʘʯʝʥʠʤ ʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ 

ʋʢʨʘʾʥʠ, ɽʪʠʯʥʦʤʫ ʢʦʜʝʢʩʽ ʫʯʝʥʦʛʦ ʋʢʨʘʾʥʠ, ɭʚʨʦʧʝʡʩʴʢʽʡ ʭʘʨʪʽʾ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ 

ʇʦʣʦʞʝʥʥʽ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʂʦʤʽʩʽʾ ʟ ʝʪʠʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʢʘʜʝʤʽʯʥʦʾ 

ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʚ ɯʥʩʪʠʪʫʪʽ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ. ɼʦ ʨʦʟʛʣʷʜʫ ʙʫʣʦ 

ʚʢʣʶʯʝʥʦ ʘʩʧʝʢʪʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʧʠʪʘʥʴ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʜʦʙʨʦʚʽʣʴʥʦʩʪʽ ʫʯʘʩʪʽ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 
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ʨʝʩʧʦʥʜʝʥʪʽʚ. ʂʦʤʽʩʽʷ ʟʘʟʥʘʯʠʣʘ, ʱʦ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʮʽʣʢʦʤ 

ʦʙˇʨʫʥʪʦʚʘʥʦʶ, ʦʙʨʘʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʢʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ, ʻ ʥʘʜʽʡʥʠʤʠ ʪʘ ʚʘʣʽʜʥʠʤʠ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʡʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʨʝʢʦʤʝʥʜʦʚʘʥʦ: 

- ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʤʙʽʥʦʚʘʥʽ ʤʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ (ʘʥʢʝʪʫʚʘʥʥʷ, 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʽʥʪʝʨʚôʶ) ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʜʦʩʣʽʜʞʝʥʥʷ; 

- ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʰʠʨʝʥʽ ʤʝʭʘʥʽʟʤʠ ʚʘʣʽʜʘʮʽʾ ʘʥʢʝʪ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ; 

- ʽʥʪʝʛʨʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʘʥʘʣʽʟʫ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʽʛʨʘʣʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʽʜʚʠʱʝʥʥʽ ʡʦʛʦ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʥʘʫʢʦʚʦʾ ʟʥʘʯʫʱʦʩʪʽ. ʆʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʟʫʤʦʚʠʣʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ ʪʘ ʫʥʠʢʥʝʥʥʷ ʚʧʣʠʚʫ ʜʦʩʣʽʜʥʠʢʘ 

ʥʘ ʚʽʜʧʦʚʽʜʽ ʨʝʩʧʦʥʜʝʥʪʽʚ. ɿʘʧʨʦʚʘʜʞʝʥʽ ʟʘʭʦʜʠ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʟʥʠʟʠʪʠ 

ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ ʡ ʦʪʨʠʤʘʪʠ ʚʘʣʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʟʦʢʨʝʤʘ 

ʱʦʜʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʚʠʙʽʨʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʰʘʥʠʭ ʤʝʪʦʜʽʚ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʽ 

ʜʦʪʨʠʤʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʝʪʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ.  
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ɺʀʉʅʆɺʂʀ ɼʆ ɼʈʋɻʆɻʆ ʈʆɿɼɯʃʋ 

 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʾ ʥʘʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʡ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʶ 

ʧʨʦʚʝʜʝʥʦʛʦ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʶ ʷʢʦʛʦ ʩʪʘʣʘ ʧʝʨʝʚʽʨʢʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʧʨʠʧʫʱʝʥʴ ʩʪʦʩʦʚʥʦ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʘʩʧʝʢʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ɿ ʮʽʻʶ ʤʝʪʦʶ ʨʦʟʨʦʙʣʝʥʦ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʪʠʧʠ ʨʝʩʧʦʥʜʝʥʪʽʚ, 

ʦʙʨʘʥʦ ʡ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʠ ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ, ʩʪʚʦʨʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʚʞʠʪʦ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʪʠʯʥʠʭ ʥʦʨʤ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʦʭʦʧʣʶʻ ʘʥʢʝʪʫʚʘʥʥʷ 

ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʘʣʦ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʷʢ ʢʽʣʴʢʽʩʥʽ ʜʘʥʽ 

ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ, 

ʪʘʢ ʽ ʷʢʽʩʥʽ ʜʘʥʽ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟʫ. ɯʥʩʪʨʫʤʝʥʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ 

ʘʥʢʝʪʠ ʟ ʚʽʜʢʨʠʪʠʤʠ ʡ ʟʘʢʨʠʪʠʤʠ ʧʠʪʘʥʥʷʤʠ ʜʣʷ ʟʙʦʨʫ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʜʘʥʠʭ. ɼʣʷ 

ʧʝʨʝʚʽʨʢʠ ʥʘʜʽʡʥʦʩʪʽ ʡ ʚʘʣʽʜʥʦʩʪʽ ʤʝʪʦʜʽʚ ʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʽʣʦʪʥʝ ʪʝʩʪʫʚʘʥʥʷ ʘʥʢʝʪ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʥʝʜʦʣʽʢʠ ʬʦʨʤʫʣʶʚʘʥʴ, 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʣʦʛʽʢʠ ʧʠʪʘʥʴ, ʘ ʪʘʢʦʞ ʘʜʘʧʪʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʦ ʫʤʦʚ ʨʝʘʣʴʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɯʄʅ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ: ʟʜʦʙʫʚʘʯʽ 

ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʙʘʪʴʢʠ ʽ ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡ (ʚʽʜʚʽʜʫʚʘʯʽ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ), ʘ ʪʘʢʦʞ ʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ 

(ʫʯʘʩʥʠʢʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʟ ʧʝʜʘʛʦʛʽʢʠ). 

ɺʠʙʽʨʢʘ ʬʦʨʤʫʚʘʣʘʩʷ ʥʘ ʟʘʩʘʜʘʭ ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʙʦʨʫ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʜʦʙʨʦʚʽʣʴʥʦʾ ʫʯʘʩʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚʽʜʧʦʚʽʜʝʡ ʪʘ ʨʽʚʥʠʭ ʫʤʦʚ 

ʘʥʢʝʪʫʚʘʥʥʷ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ çʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè ʽ çʙʘʪʴʢʠ 

ʪʘ ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡè ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʧʨʦʩʪʦʨʽ ʇʝʨʰʦʛʦ 
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ʜʝʨʞʘʚʥʦʛʦ çʄʫʟʝʶ ʥʘʫʢʠè ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʩʢʣʘʜʘʣʦʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ ï 

ʚʭʽʜʥʦʛʦ ʡ ʚʠʭʽʜʥʦʛʦ ʽ ʤʘʣʦ ʥʘ ʤʝʪʽ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʧʠʪʘʥʴ ʪʘ ʽʥʪʝʨʝʩ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʡ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʩʧʨʠʡʥʷʪʪʷ 

ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ ʧʦʚʥʦʮʽʥʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʚʦʝʪʘʧʥʘ ʩʪʨʫʢʪʫʨʘ ʘʥʢʝʪʫʚʘʥʥʷ ʜʘʣʘ ʟʤʦʛʫ ʧʦʨʽʚʥʷʪʠ ʟʤʽʥʠ ʫ ʩʪʘʚʣʝʥʥʽ, ʚʨʘʞʝʥʥʷʭ 

ʪʘ ʦʮʽʥʢʘʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʰʣʷʭʦʤ ʘʥʢʝʪʫʚʘʥʥʷ ʧʝʨʝʜ ʚʽʜʚʽʜʫʚʘʥʥʷʤ ʤʫʟʝʶ ʽ ʧʽʩʣʷ ʚʽʟʠʪʫ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʢʘʪʝʛʦʨʽʾ çʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠè 

ʧʨʦʚʦʜʠʣʦʩʷ ʧʽʜ ʯʘʩ ʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ ʟ ʧʝʜʘʛʦʛʽʢʠ 

(ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʩʝʤʽʥʘʨʫ çSTEM/STEAM-ʫʨʦʢʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʷʭ ʥʘʫʢʠè 

ʫ ʤʝʞʘʭ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çSTEɸM-ʦʩʚʽʪʘ: ʚʽʜ ʪʝʦʨʽʾ ʜʦ 

ʧʨʘʢʪʠʢʠè (13.06.2024) ʪʘ IV ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʬʦʨʫʤʫ çɸʜʘʧʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ 

ʦʩʚʽʪʽè, 7ï8.02.2025), ʩʢʣʘʜʘʣʦʩʷ ʟ ʦʜʥʦʛʦ ʝʪʘʧʫ ʽ ʤʘʣʦ ʥʘ ʤʝʪʽ ʟʽʙʨʘʪʠ ʚʽʜʛʫʢʠ 

ʧʨʦʬʽʣʴʥʦʾ ʩʧʽʣʴʥʦʪʠ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʜʣʷ ʩʧʨʠʷʥʥʷ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʚʠʷʚʣʝʥʥʷ ʪʨʫʜʥʦʱʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʚʠʢʣʘʜʘʯʽʚ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʘ ʪʘʢʦʞ 

ʦʮʽʥʢʫ ʡʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʷʢʠʡ ʤʦʞʝ ʜʦʧʦʚʥʠʪʠ ʟʘʢʣʘʜʠ ʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʫ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʽ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʫʢʠ ʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ.  

ɿ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʚ ʘʩʧʝʢʪʘʭ ʱʦʜʦ ʽʥʪʝʨʝʩʽʚ, 

ʚʨʘʞʝʥʴ, ʦʮʽʥʦʢ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʾʭʥʴʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʷʢ 

ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ, ʦʙʫʤʦʚʣʝʥʠʭ ʡʦʛʦ ʚʧʣʠʚʦʤ.  

ɺʽʜʧʦʚʽʜʽ ʨʝʩʧʦʥʜʝʥʪʽʚ ʢʘʪʝʛʦʨʽʡ çʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè ʽ çʙʘʪʴʢʠ ʪʘ 

ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡè ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥʥʠʭ. 

ɼʣʷ ʟʘʧʠʪʘʥʴ ʟ ʜʠʭʦʪʦʤʽʯʥʠʤʠ ʥʦʤʽʥʘʣʴʥʠʤʠ ʟʤʽʥʥʠʤʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʢʨʠʪʝʨʽʡ 

ʄʘʢʅʝʤʘʨʘ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʟʤʽʥʠ ʫ ʯʘʩʪʢʘʭ ʨʝʩʧʦʥʜʝʥʪʽʚ, 
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ʷʢʽ ʜʘʣʠ ʧʦʟʠʪʠʚʥʫ ʯʠ ʥʝʛʘʪʠʚʥʫ ʚʽʜʧʦʚʽʜʴ ʜʦ ʽ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ. ʊʝʩʪ 

ɺʽʣʢʦʢʩʦʥʘ ʜʣʷ ʧʘʨʥʠʭ ʚʠʙʽʨʦʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʰʢʘʣʴʥʠʭ 

(ʧʦʨʷʜʢʦʚʠʭ) ʟʘʧʠʪʘʥʥʷʭ, ʟʦʢʨʝʤʘ ʜʣʷ ʦʮʽʥʢʠ ʟʤʽʥ ʫ ʩʧʨʠʡʥʷʪʪʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʤʦʪʠʚʘʮʽʾ, ʽʥʪʝʨʝʩʫ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ 

ʷʢ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ. 

ɺʽʜʧʦʚʽʜʽ ʢʘʪʝʛʦʨʽʾ çʧʝʜʘʛʦʛʽʯʥʽ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ, ʥʘʫʢʦʚʮʽ ʫ 

ʩʬʝʨʽ ʦʩʚʽʪʠè ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʟʘʩʦʙʘʤʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʤʝʜʽʘʥʘ, 

ʤʦʜʘ, ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ, ʧʨʦʮʝʥʪʠʣʽ), ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ 

ʚʠʙʽʨʢʦʚʠʭ ʜʘʥʠʭ ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʮʽʥʢʠ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʪʦʩʦʚʥʦ 

ʧʦʣʦʞʝʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʠʧʫʱʝʥʴ. 

ɼʦʪʨʠʤʘʥʥʷ ʝʪʠʯʥʠʭ ʥʦʨʤ ʫ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʙʨʦʚʽʣʴʥʦʩʪʽ, ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʘʥʦʥʽʤʥʦʩʪʽ, 

ʦʙôʻʢʪʠʚʥʦʩʪʽ, ʥʝʫʧʝʨʝʜʞʝʥʦʩʪʽ, ʚʽʜʩʫʪʥʦʩʪʽ ʰʢʦʜʠ ʜʣʷ ʨʝʩʧʦʥʜʝʥʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʡʰʣʦ ʝʪʠʯʥʫ ʝʢʩʧʝʨʪʠʟʫ ɯʥʩʪʠʪʫʪʫ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʪʦʢʦʣʦʤ (ˉ 1 ʚʽʜ 12.04.2024, ʜʦʜʘʪʦʢ 7). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʙʘʟʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ï ʧʝʨʰʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʄɸʅ ʪʘ ʽʥʰʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ 

(ʃʴʚʽʚ, ʏʝʨʥʽʚʮʽ, ʇʦʣʪʘʚʘ, ɹʘʨʩʝʣʦʥʘ, ɻʘʤʙʫʨʛ, ʊʘʣʣʽʥʥ) ï ʥʘʤʠ ʟʨʦʙʣʝʥʦ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

- ʮʝʡ ʧʨʦʩʪʽʨ ʻ ʥʘʡʙʽʣʴʰ ʩʫʯʘʩʥʠʤ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʤ ʚ ʋʢʨʘʾʥʽ; 

- ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʫ ʩʚʽʪʽ; 

- ʤʘʻ ʥʘʡʩʫʯʘʩʥʽʰʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʢʩʧʦʥʘʪʠ ʜʣʷ ʜʽʪʝʡ, ʟ ʷʢʠʤʠ ʤʦʞʥʘ ʚʟʘʻʤʦʜʽʷʪʠ 

hands-on ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʠʭ ʷʚʠʱ; 

- ʤʘʻ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʧʝʨʩʦʥʘʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʤʫʟʝʶ; 

- ʩʪʚʦʨʶʻ ʧʨʦʩʪʽʨ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʽʛʨ, ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʻʢʪʥʦʾ ʨʦʙʦʪʠ, ʩʧʽʣʢʫʚʘʥʥʷ; 

- ʟʘʮʽʢʘʚʣʶʻ ʥʘʫʢʦʶ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʚʽʜʚʽʜʫʚʘʯʽʚ, ʟʦʢʨʝʤʘ ʟʜʦʙʫʚʘʯʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 
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ʈʆɿɼɯʃ 3. ɸʅɸʃɯɿ ʊɸ ɯʅʊɽʈʇʈɽʊɸʎɯʗ ʆʊʈʀʄɸʅʀʍ ɼɸʅʀʍ 

 

3.1. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʯʥʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

 

ʄʝʪʦʶ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʧʝʨʝʚʽʨʢʘ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʧʨʠʧʫʱʝʥʴ, ʷʢʽ ʜʝʪʘʣʽʟʫʶʪʴ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ: 

- ʽʥʪʝʨʝʩ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ; 

- ʧʦʩʪʘʥʦʚʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʠʪʘʥʴ; 

- ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ; 

- ʩʧʨʠʡʥʷʪʪʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʫʟʝʾʚ ʥʘʫʢʠ ʷʢ ʧʨʦʩʪʦʨʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ, ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʦʩʦʙʠʩʪʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʧʠʪʘʥʥʷ ʪʘ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ.  

ɿʘʟʥʘʯʝʥʽ ʘʩʧʝʢʪʠ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ ʢʣʶʯʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: ʽʥʪʝʨʝʩ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ð ʟ ʮʽʥʥʽʩʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ; ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ð ʽʟ ʧʨʦʮʝʩʫʘʣʴʥʠʤ  ̔

ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ; ʧʦʩʪʘʥʦʚʢʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʠʪʘʥʴ ð ʽʟ ʧʨʦʮʝʩʫʘʣʴʥʠʤ; ʧʽʟʥʘʚʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ð ̔ ʟ ʢʦʛʥʽʪʠʚʥʠʤ ʽ ʮʽʥʥʽʩʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʤ; ʩʧʨʠʡʥʷʪʪʷ ʤʫʟʝʶ ʷʢ ʧʨʦʩʪʦʨʫ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ð ̔ ʟ ʢʦʛʥʽʪʠʚʥʠʤ ʽ ʮʽʥʥʽʩʥʦ-ʤʦʪʠʚʘʮʽʡʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʅʘ ʦʩʥʦʚʽ 

ʜʝʢʦʤʧʦʟʠʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʟʘʟʥʘʯʝʥʽ ʘʩʧʝʢʪʠ ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʥʠʟʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʠʧʫʱʝʥʴ (ʜʠʚ. ʪʘʙʣ. 3.1), ʱʦ ʩʪʘʣʠ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ 

ʘʥʢʝʪʫʚʘʥʥʷ ʨʝʩʧʦʥʜʝʥʪʽʚ. ɺʦʥʠ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʬʦʨʤʽ ʟʘʧʠʪʘʥʴ ʜʣʷ ʘʥʢʝʪ, ʱʦ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʷʢ ʢʽʣʴʢʽʩʥʽ, ʪʘʢ ʽ ʷʢʽʩʥʽ ʜʘʥʽ. ɸʥʢʝʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʫ ʜʚʘ 

ʝʪʘʧʠ ð ʚʭʽʜʥʝ ʪʘ ʚʠʭʽʜʥʝ. ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ ʜʘʣʘ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʟʤʽʥʠ ʫ ʩʪʘʚʣʝʥʥʽ, 

ʚʨʘʞʝʥʥʷʭ ʽ ʦʮʽʥʢʘʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ, ʘ 

ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʡʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʦʟʚʠʪʦʢ ʘʩʧʝʢʪʽʚ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 
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ʊʘʙʣʠʮʷ 3.1 

ɼʦʩʣʽʜʥʠʮʴʢʽ ʧʨʠʧʫʱʝʥʥʷ ʜʣʷ ʢʘʪʝʛʦʨʽʡ çʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè, 

çʙʘʪʴʢʠ ʪʘ ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥè 

 

ɻʨʫʧʘ ʟʘʚʜʘʥʴ ɼʦʩʣʽʜʥʠʮʴʢʝ 

ʧʨʠʧʫʱʝʥʥʷ 

ʂʘʪʝʛʦʨʽʷ 

ʨʝʩʧʦʥʜʝʥʪʽʚ 

ɼʦʩʣʽʜʥʠʮʴʢʽ ʟʘʧʠʪʘʥʥʷ 

(ʚʭʽʜʥʝ / ʚʠʭʽʜʥʝ)  
1 2 3 4 

ʇʝʨʝʚʽʨʠʪʠ, ʯʠ 

ʚʧʣʠʚʘʻ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʧʠʪʘʥʴ 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʧʠʪʘʥʴ ʚ ʫʯʥʽʚ 

ɿʜʦʙʫʚʘʯʽ 

ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ˉ 1 

çʏʠ ʻ ʫ ʪʝʙʝ ʜʦʩʣʽʜʥʠʮʴʢʽ ʘʙʦ 

ʽʥʰʽ ʧʠʪʘʥʥʷ, ʥʘ ʷʢʽ ʪʠ ʭʦʯʝʰ 

ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ?è 

çʏʠ ʚʠʥʠʢʣʠ ʫ ʪʝʙʝ ʜʦʜʘʪʢʦʚʽ 

ʪʘ/ʘʙʦ ʥʦʚʽ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʧʠʪʘʥʥʷ?è 

ɹʘʪʴʢʠ ʪʘ 

ʜʦʨʦʩʣʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʩʽʤʝʡ ˉ 1 

çʏʠ ʩʪʘʚʠʪʴ ʚʘʰʘ ʜʠʪʠʥʘ 

ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʧʠʪʘʥʥʷ? 

ʗʢʱʦ ʪʘʢ, ʪʦ ʷʢʽ ʩʘʤʝ?è 

çʏʠ ʚʠʥʠʢʣʠ ʫ ʚʘʰʦʾ ʜʠʪʠʥʠ 

ʜʦʜʘʪʢʦʚʽ ʥʘʫʢʦʚʽ ʪʘ/ʘʙʦ 

ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʠʪʘʥʥʷ?è 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʩʧʨʠʷʻ ʟʤʽʥʽ 

ʩʧʨʠʡʥʷʪʪʷ ʡʦʛʦ ʷʢ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʝʡ 

ʥʘ ʦʩʦʙʠʩʪʽ ʪʘ 

ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʧʠʪʘʥʥʷ 

ɿʜʦʙʫʚʘʯʽ 

ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ˉ 4 

çʑʦ ʪʠ ʦʯʽʢʫʻʰ ʚʽʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ( ʢ̫ 

ʧʣʘʥʫʻʰ ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ 

ʤʫʟʝʾ): ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜ ̔ ʥʘ 

ʦʩʦʙʠʩʪʽ ʯʠ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʟʘʧʠʪʘʥʥʷ?è  

çʗʢ ʪʠ ʦʧʠʩʘʚ ʙʠ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ? 

ʎʝ ï ʧʨʦʩʪʽʨ ʜʣʷ ʧʦʰʫʢʫ 

ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʦʩʦʙʠʩʪʽ ʯʠ 

ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʧʠʪʘʥʥʷ?è 

ɹʘʪʴʢʠ ʪʘ 

ʜʦʨʦʩʣʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʩʽʤʝʡ ˉ 4 

çʑʦ ʚʠ ʦʯʽʢʫʻʪʝ ʚʽʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ( ʢ̫ 

ʧʣʘʥʫʻʪʝ ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ 

ʤʫʟʝʾ): ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʦʩʦʙʠʩʪʽ ʯʠ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʧʠʪʘʥʥʷ ʜʠʪʠʥʠ ʪʘ ʙʘʪʴʢʽʚ?è 

çʗʢ ʚʠ ʦʮʽʥʶʻʪʝ ʯʘʩ, 

ʧʨʦʚʝʜʝʥʠʡ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ 

ʤʫʟʝʾ ʥʘʫʢʠ: ʢ̫ ʧʦʰʫʢ 

1 2 3 4 
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 ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʦʩʦʙʠʩʪʽ ʯʠ 

ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʠʪʘʥʥʷ ʜʠʪʠʥʠ 

ʪʘ ʙʘʪʴʢʽʚ?è 

ʇʝʨʝʚʽʨʠʪʠ, ʯʠ 

ʚʧʣʠʚʘʻ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʥʘ ʧʽʜʚʠʱʝʥʥ ̫

ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʩʧʨʠʷʻ 

ʟʨʦʩʪʘʥʥʶ ʽʥʪʝʨʝʩʫ 

ʫʯʥʽʚ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ, 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ 

ɿʜʦʙʫʚʘʯʽ 

ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ˉ 2 

çʏʠ ʟʘʡʤʘʻʰʩʷ ʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷʤ, 

ʢʦʥʩʪʨʫʶʚʘʥʥʷʤ ʯʠ 

ʤʦʜʝʣʶʚʘʥʥʷʤ?è 

çʏʠ ʚʧʣʠʥʫʣʦ ʚʽʜʚʽʜʫʚʘʥʥʷ 

ʤʫʟʝʶ ʥʘ ʪʚʦʻ ʙʘʞʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ, 

ʢʦʥʩʪʨʫʶʚʘʪʠ ʯʠ 

ʤʦʜʝʣʶʚʘʪʠ?è 

ʇʝʨʝʚʽʨʠʪʠ, ʯʠ 

ʚʧʣʠʚʘʻ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 

ʡʦʛʦ ʷʢ ʧʨʦʩʪʦʨʫ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʩʧʨʠʷʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʫʷʚʣʝʥʴ ʧʨʦ ʥʴʦʛʦ ʷʢ 

ʧʨʦʩʪʽʨ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ 

ɿʜʦʙʫʚʘʯʽ 

ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ˉ 3 

çʑʦ ʪʠ ʦʯʽʢʫʻʰ ʚʽʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ( ʢ̫ 

ʧʣʘʥʫʻʰ ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ 

ʤʫʟʝʾ): ʜʦʩʣʽʜʠʪʠ ʷʚʠʘɦ, 

ʧʨʝʜʤʝʪʠ ʪʦʱʦ?è  

çʗʢ ʪʠ ʦʧʠʩʘʚ ʙʠ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ? 

ʎʝ ï ʧʨʦʩʪʽʨ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ?è 

ɹʘʪʴʢʠ ʪʘ 

ʜʦʨʦʩʣʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʩʽʤʝʡ ˉ 2 

çɿ ʷʢʦʶ ʤʝʪʦʶ ʚʠ ʚʠʨʽʰʠʣʠ 

ʚʽʜʚʽʜʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ 

ʤʫʟʝʡ ʥʘʫʢʠ: ʧʨʦʚʝʩʪʠ ʯʘʩ ʟ 

ʨʦʜʠʥʦʶ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ?è 

çɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ, 

ʥʘ ʚʘʰʫ ʜʫʤʢʫ, ʮʝ ï ʧʨʦʩʪʽʨ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ?è 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʩʧʨʠʷʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʫʷʚʣʝʥʴ ʧʨʦ ʥʴʦʛʦ ʷʢ 

ʧʨʦʩʪʽʨ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʠʱ, 

ʧʨʝʜʤʝʪʽʚ, ʪʝʭʥʽʢʠ ʡ 

ʪʝʭʥʦʣʦʛʽʡ 

ɹʘʪʴʢʠ ʪʘ 

ʜʦʨʦʩʣʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʩʽʤʝʡ ˉ 3 

çʑʦ ʚʠ ʦʯʽʢʫʻʪʝ ʚʽʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ 

ʧʣʘʥʫʻʪʝ ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ 

ʤʫʟʝʾ): ʜʦʩʣʽʜʠʪʠ ʷʚʠʱʘ, 

ʧʨʝʜʤʝʪʠ, ʪʝʭʥʽʢʫ ʽ 

ʪʝʭʥʦʣʦʛʽʾ?è 

çʗʢ ʚʠ ʦʮʽʥʶʻʪʝ ʯʘʩ, 

ʧʨʦʚʝʜʝʥʠʡ ʫ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ 

ʤʫʟʝʾ ʥʘʫʢʠ: ʢ̫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʷʚʠʱ, ʧʨʝʜʤʝʪʽʚ, ʪʝʭʥʽʢʠ ʽ 

ʪʝʭʥʦʣʦʛʽʡ?è 

1 2 3 4 
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ʇʝʨʝʚʽʨʠʪʠ, ʯʠ 

ʚʧʣʠʚʘʻ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 

ʡʦʛʦ ʷʢ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ  

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʩʧʨʠʷʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʫʷʚʣʝʥʴ ʧʨʦ ʥʴʦʛʦ ʷʢ 

ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

ɿʜʦʙʫʚʘʯʽ 

ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ˉ 5 

çʑʦ ʪʠ ʦʯʽʢʫʻʰ ʚʽʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ 

ʧʣʘʥʫʻʰ ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ 

ʤʫʟʝʾ): ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ?è 

çʗʢ ʪʠ ʦʧʠʩʘʚ ʙʠ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ? 

ʎʝ ï ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ?è 

ɹʘʪʴʢʠ ʪʘ 

ʜʦʨʦʩʣʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʩʽʤʝʡ ˉ 6 

çʑʦ ʚʠ ʦʯʽʢʫʻʪʝ ʚʽʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ 

ʧʣʘʥʫʻʪʝ ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ 

ʤʫʟʝʾ): ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ?è 

çɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ, 

ʥʘ ʚʘʰʫ ʜʫʤʢʫ, ʮʝ ï ʥʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ?è  

ʇʝʨʝʚʽʨʠʪʠ, ʯʠ 

ʚʧʣʠʚʘʻ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 

ʡʦʛʦ ʷʢ ʩʝʨʝʜʦʚʠʱʘ 

ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʥʘʚʠʯʦʢ 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ ʩʧʨʠʷʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʫʷʚʣʝʥʴ ʧʨʦ ʥʴʦʛʦ ʷʢ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʥʘʚʠʯʦʢ 

ɿʜʦʙʫʚʘʯʽ 

ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ ˉ 6 

çʑʦ ʪʠ ʦʯʽʢʫʻʰ ʚʽʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ 

ʧʣʘʥʫʻʰ ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ 

ʤʫʟʝʾ): ʨʦʟʚʠʚʘʪʠ ʥʘʚʠʯʢʠ?è 

çʗʢ ʪʠ ʦʧʠʩʘʚ ʙʠ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ? 

ʎʝ ï ʧʨʦʩʪʽʨ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʥʘʚʠʯʦʢ?è 

ɹʘʪʴʢʠ ʪʘ 

ʜʦʨʦʩʣʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʩʽʤʝʡ ˉ 5 

çʑʦ ʚʠ ʦʯʽʢʫʻʪʝ ʚʽʜ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ 

ʧʣʘʥʫʻʪʝ ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ 

ʤʫʟʝʾ): ʧʦʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ 

ʜʠʪʠʥʠ?è 

çʗʢ ʚʠ ʦʮʽʥʶʻʪʝ ʯʘʩ, 

ʧʨʦʚʝʜʝʥʠʡ ʫ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ 

ʤʫʟʝʾ ʥʘʫʢʠ: ʢ̫ ʩʧʨʠʷʥʥʷ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʥʘʚʠʯʦʢ ʜʠʪʠʥʠ?è 

 

ɿ ʘʥʢʝʪ ʜʣʷ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ (ʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʙʘʪʴʢʠ ʪʘ 

ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡ) ʙʫʣʦ ʦʙʨʘʥʦ ʪʘ ʧʦʨʽʚʥʷʥʦ ʚʽʜʧʦʚʽʜʥʽ ʧʠʪʘʥʥʷ ʫ ʚʭʽʜʥʽʡ 

ʪʘ ʚʠʭʽʜʥʽʡ ʘʥʢʝʪʽ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʧʘʨ ʟʘʧʠʪʘʥʴ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ.  
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ 6 ʧʘʨ ʟʘʧʠʪʘʥʴ ʜʣʷ ʢʘʪʝʛʦʨʽʾ çʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠè ʪʘ 6 ʧʘʨ ʧʠʪʘʥʴ ʜʣʷ ʢʘʪʝʛʦʨʽʾ çʙʘʪʴʢʠ ʪʘ ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡè.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʢʦʞʥʦ  ʁ ʧʘʨʦ  ʁ ʟʘʧʠʪʘʥʴ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʠ ʢʦʥʢʨʝʪʥʦʤʫ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʧʨʠʧʫʱʝʥʥʶ, ʙʫʣʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʫʣʴʦʚʫ 

ʩʪʘʪʠʩʪʠʯʥʫ ʛʽʧʦʪʝʟʫ (H ), ʷʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʫ 

ʚʽʜʧʦʚʽʜʷʭ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ʛʽʧʦʪʝʟʫ (H ), ʱʦ ʧʨʠʧʫʩʢʘʣʘ ʥʘʷʚʥʽʩʪʴ 

ʪʘʢʠʭ ʟʤʽʥ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʜʘʚʘʣʠ ʟʤʦʛʫ ʧʨʠʡʥʷʪʠ ʘʙʦ ʚʽʜʭʠʣʠʪʠ ʥʫʣʴʦʚʫ ʛʽʧʦʪʝʟʫ, 

ʱʦ, ʚʽʜʧʦʚʽʜʥʦ, ʜʘʚʘʣʦ ʧʽʜʩʪʘʚʠ ʧʽʜʪʚʝʨʜʠʪʠ ʘʙʦ ʩʧʨʦʩʪʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʝ ʜʦʩʣʽʜʥʠʮʴʢʝ 

ʧʨʠʧʫʱʝʥʥʷ. 

ɿʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ 

ʇʘʨʘ ˉ 1:  

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʏʠ ʻ ʫ ʪʝʙʝ ʜʦʩʣʽʜʥʠʮʴʢʽ ʯʠ ʽʥʰʽ ʧʠʪʘʥʥʷ, ʥʘ ʷʢʽ ʪʠ ʭʦʯʝʰ 

ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ?è  

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʏʠ ʚʠʥʠʢʣʠ ʫ ʪʝʙʝ ʜʦʜʘʪʢʦʚʽ ʪʘ/ʘʙʦ ʥʦʚʽ ʜʦʩʣʽʜʥʠʮʴʢʽ 

ʧʠʪʘʥʥʷ?è 

ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

- ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʯʘʩʪʢʘ ʫʯʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʠʪʘʥʥʷ ʧʽʩʣʷ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ, ʥʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʯʘʩʪʢʦʶ ʜʦ ʚʽʟʠʪʫ; 

- ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʯʘʩʪʢʘ ʫʯʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʠʪʘʥʥʷ 

ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ, ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ. 

ʇʘʨʘ ˉ 2:  

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʏʠ ʟʘʡʤʘʻʰʩʷ ʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷʤ, ʢʦʥʩʪʨʫʶʚʘʥʥʷʤ 

ʘʙʦ ʤʦʜʝʣʶʚʘʥʥʷʤ?è  

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʏʠ ʚʧʣʠʥʫʣʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ʥʘ ʪʚʦʻ ʙʘʞʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ, ʢʦʥʩʪʨʫʶʚʘʪʠ ʘʙʦ ʤʦʜʝʣʶʚʘʪʠ?è 
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ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

- ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʚ̔ ʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʙʘʞʘʥʥʷ ʫʯʥʽʚ 

ʟʘʡʤʘʪʠʩʷ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷʤ, ʢʦʥʩʪʨʫʶʚʘʥʥʷʤ ʯʠ ʤʦʜʝʣʶʚʘʥʥʷʤ; 

- ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ 

ʙʘʞʘʥʥʷ ʫʯʥʽʚ ʜʦ ʮʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʘʨʘ ˉ 3:  

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʑʦ ʪʠ ʦʯʽʢʫʻʰ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ ʧʣʘʥʫʻʰ 

ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ ʤʫʟʝʾ): ʜʦʩʣʽʜʞʫʚʘʪʠ ʷʚʠʱʘ, ʧʨʝʜʤʝʪʠ ʪʦʱʦ?è  

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʗʢ ʪʠ ʦʧʠʩʘʚ ʙʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ? ʎʝ ð 

ʧʨʦʩʪʽʨ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ?è  

ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʨʽʟʥʠʮʴ ʤʽʞ ʦʮʽʥʢʘʤʠ ʤʫʟʝʶ ʷʢ ʧʨʦʩʪʦʨʫ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʽ ʧʽʩʣʷ ʚʽʟʠʪʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʟʨʦʩʪʘʻ ʧʽʩʣʷ ʚʽʟʠʪʫ, ʪʦʙʪʦ 

ʫʯʥʽ ʯʘʩʪʽʰʝ ʩʧʨʠʡʤʘʶʪʴ ʤʫʟʝʡ ʷʢ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʧʨʦʩʪʽʨ. 

ʇʘʨʘ ˉ 4:  

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʑʦ ʪʠ ʦʯʽʢʫʻʰ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ ʧʣʘʥʫʻʰ 

ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ ʤʫʟʝʾ): ʟʥʘʭʦʜʠʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʦʩʦʙʠʩʪʽ ʯʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʧʠʪʘʥʥʷ?è  

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʗʢ ʪʠ ʦʧʠʩʘʚ ʙʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ? ʎʝ ð 

ʧʨʦʩʪʽʨ ʜʣʷ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʦʩʦʙʠʩʪʽ ʯʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʧʠʪʘʥʥʷ?è 

ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʤʫʟʝʶ ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʦʰʫʢʫ 

ʚʽʜʧʦʚʽʜʝʡ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʧʽʩʣʷ ʚʽʟʠʪʫ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʟʨʦʩʪʘʻ, ʪʦʙʪʦ ʫʯʥʽ ʯʘʩʪʽʰʝ 

ʚʚʘʞʘʶʪʴ ʤʫʟʝʡ ʪʘʢʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ. 
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ʇʘʨʘ ˉ 5:  

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʑʦ ʪʠ ʦʯʽʢʫʻʰ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ ʧʣʘʥʫʻʰ 

ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ ʤʫʟʝʾ): ʨʝʘʣʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ?è  

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʗʢ ʪʠ ʦʧʠʩʘʚ ʙʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ? ʎʝ ð 

ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ?è 

ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʤʫʟʝʶ ʷʢ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʝ ʟʤʽʥʶʻʪʴʩʷ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʟʨʦʩʪʘʻ ʧʽʩʣʷ ʚʽʟʠʪʫ, ʪʦʙʪʦ 

ʤʫʟʝʡ ʯʘʩʪʽʰʝ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʇʘʨʘ ˉ 6:  

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʑʦ ʪʠ ʦʯʽʢʫʻʰ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ ʧʣʘʥʫʻʰ 

ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ ʤʫʟʝʾ): ʨʦʟʚʠʥʫʪʠ ʥʘʚʠʯʢʠ?è 

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʗʢ ʪʠ ʦʧʠʩʘʚ ʙʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ? ʎʝ ð 

ʧʨʦʩʪʽʨ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ?è 

ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʤʫʟʝʶ ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʚʠʪʢʫ 

ʥʘʚʠʯʦʢ ʥʝ ʟʤʽʥʶʻʪʴʩʷ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʟʨʦʩʪʘʻ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ, 

ʪʦʙʪʦ ʫʯʥʽ ʯʘʩʪʽʰʝ ʩʧʨʠʡʤʘʶʪʴ ʤʫʟʝʡ ʷʢ ʪʘʢʠʡ ʧʨʦʩʪʽʨ. 

ɹʘʪʴʢʠ ʡ ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡ 

ʇʘʨʘ ˉ 1:  

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʏʠ ʩʪʘʚʠʪʴ ʚʘʰʘ ʜʠʪʠʥʘ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʧʠʪʘʥʥʷ? ʗʢʱʦ 

ʪʘʢ, ʪʦ ʷʢʽ ʩʘʤʝ?è 

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʏʠ ʚʠʥʠʢʣʠ ʫ ʚʘʰʦʾ ʜʠʪʠʥʠ ʜʦʜʘʪʢʦʚʽ ʥʘʫʢʦʚʽ ʪʘ/ʘʙʦ 

ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʠʪʘʥʥʷ?è 
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ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʯʘʩʪʢʘ ʙʘʪʴʢʽʚ, ʷʢʽ ʟʘʟʥʘʯʘʶʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʠʪʘʥʴ ʫ ʜʠʪʠʥʠ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ, ʥʝ ʧʝʨʝʚʠʱʫʻ ʯʘʩʪʢʠ ʪʠʭ, 

ʭʪʦ ʚʽʜʟʥʘʯʘʚ ʮʝ ʜʦ ʚʽʟʠʪʫ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʯʘʩʪʢʘ ʙʘʪʴʢʽʚ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʷʚʫ ʪʘʢʠʭ 

ʧʠʪʘʥʴ ʧʽʩʣʷ ʚʽʟʠʪʫ, ʩʫʪʪʻʚʦ ʙʽʣʴʰʘ, ʥʽʞ ʜʦ ʚʽʟʠʪʫ.  

ʇʘʨʘ ˉ 2: 

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çɿ ʷʢʦʶ ʤʝʪʦʶ ʚʠ ʚʠʨʽʰʠʣʠ ʚʽʜʚʽʜʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ 

ʥʘʫʢʠ: ʧʨʦʚʝʩʪʠ ʯʘʩ ʟ ʨʦʜʠʥʦʶ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ?è 

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ, ʥʘ ʚʘʰʫ ʜʫʤʢʫ, ʮʝ ð ʧʨʦʩʪʽʨ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ?è 

ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʩʧʨʠʡʥʷʪʪʷ ʙʘʪʴʢʘʤʠ ʤʫʟʝʶ ʷʢ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ʥʝ ʟʤʽʥʠʣʘʩʷ ʧʽʩʣʷ ʚʽʟʠʪʫ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʟʨʦʩʣʘ ʧʽʩʣʷ ʚʽʟʠʪʫ, ʪʦʙʪʦ 

ʙʘʪʴʢʠ ʯʘʩʪʽʰʝ ʚʚʘʞʘʶʪʴ ʤʫʟʝʡ ʧʨʦʩʪʦʨʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʽʞ ʦʯʽʢʫʚʘʣʠ ʜʦ 

ʚʽʜʚʽʜʫʚʘʥʥʷ. 

ʇʘʨʘ ˉ 3:  

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʑʦ ʚʠ ʦʯʽʢʫʻʪʝ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ ʧʣʘʥʫʻʪʝ 

ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ ʤʫʟʝʾ): ʜʦʩʣʽʜʞʫʚʘʪʠ ʷʚʠʱʘ, ʧʨʝʜʤʝʪʠ, ʪʝʭʥʽʢʫ ʽ ʪʝʭʥʦʣʦʛʽʾ?è 

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʗʢ ʚʠ ʦʮʽʥʶʻʪʝ ʯʘʩ, ʧʨʦʚʝʜʝʥʠʡ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʤʫʟʝʾ 

ʥʘʫʢʠ: ʷʢ ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʠʱ, ʧʨʝʜʤʝʪʽʚ, ʪʝʭʥʽʢʠ ʡ ʪʝʭʥʦʣʦʛʽʡ?è 

ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʦʯʽʢʫʚʘʥʴ ʱʦʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʠʱ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʟʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʙʘʪʴʢʽʚ, ʥʝ ʟʤʽʥʠʣʘʩʷ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʟʨʦʩʣʘ, ʪʦʙʪʦ ʙʘʪʴʢʠ ʯʘʩʪʽʰʝ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʤʫʟʝʡ ʚʠʢʦʥʘʚ ʮʶ ʬʫʥʢʮʽʶ. 
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ʇʘʨʘ ˉ 4: 

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʑʦ ʚʠ ʦʯʽʢʫʻʪʝ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ ʧʣʘʥʫʻʪʝ 

ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ ʤʫʟʝʾ): ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʦʩʦʙʠʩʪʽ ʯʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʠʪʘʥʥʷ ʜʠʪʠʥʠ ʪʘ 

ʙʘʪʴʢʽʚ?è  

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʗʢ ʚʠ ʦʮʽʥʶʻʪʝ ʯʘʩ, ʧʨʦʚʝʜʝʥʠʡ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʤʫʟʝʾ 

ʥʘʫʢʠ: ʷʢ ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʦʩʦʙʠʩʪʽ ʯʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʧʠʪʘʥʥʷ ʜʠʪʠʥʠ ʪʘ 

ʙʘʪʴʢʽʚ?è 

ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʫʟʝʶ ʫ ʧʦʰʫʢʫ 

ʚʽʜʧʦʚʽʜʝʡ, ʟʘ ʦʮʽʥʢʦʶ ʙʘʪʴʢʽʚ, ʥʝ ʟʤʽʥʠʣʘʩʷ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʟʨʦʩʣʘ ʧʽʩʣʷ ʚʽʟʠʪʫ, ʪʦʙʪʦ 

ʙʘʪʴʢʠ ʯʘʩʪʽʰʝ ʚʚʘʞʘʶʪʴ, ʱʦ ʤʫʟʝʡ ʜʦʧʦʤʽʛ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ. 

ʇʘʨʘ ˉ 5: 

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʑʦ ʚʠ ʦʯʽʢʫʻʪʝ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ ʧʣʘʥʫʻʪʝ 

ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ ʤʫʟʝʾ): ʧʦʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʜʠʪʠʥʠ?è  

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çʗʢ ʚʠ ʦʮʽʥʶʻʪʝ ʯʘʩ, ʧʨʦʚʝʜʝʥʠʡ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʤʫʟʝʾ 

ʥʘʫʢʠ: ʷʢ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʜʠʪʠʥʠ?è 

ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʩʧʨʠʡʥʷʪʪʷ ʤʫʟʝʶ ʷʢ ʟʘʩʦʙʫ 

ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʫ ʜʠʪʠʥʠ ʟ ʙʦʢʫ ʙʘʪʴʢʽʚ ʥʝ ʟʤʽʥʠʣʘʩʷ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʟʨʦʩʣʘ, ʪʦʙʪʦ ʙʘʪʴʢʠ ʯʘʩʪʽʰʝ 

ʚʠʟʥʘʶʪʴ, ʱʦ ʤʫʟʝʡ ʩʧʨʠʷʚ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʜʠʪʠʥʠ. 

ʇʘʨʘ ˉ 6: 

¶ ʚʭʽʜʥʘ ʘʥʢʝʪʘ: çʑʦ ʚʠ ʦʯʽʢʫʻʪʝ ʚʽʜ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʫʟʝʶ (ʷʢ ʧʣʘʥʫʻʪʝ 

ʧʨʦʚʝʩʪʠ ʯʘʩ ʫ ʤʫʟʝʾ): ʨʝʘʣʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ?è 

¶ ʚʠʭʽʜʥʘ ʘʥʢʝʪʘ: çɯʥʪʝʨʘʢʪʠʚʥʠʡ ʤʫʟʝʡ ʥʘʫʢʠ, ʥʘ ʚʘʰʫ ʜʫʤʢʫ, ʮʝ ð 

ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ?è 
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ʉʪʘʪʠʩʪʠʯʥʽ ʛʽʧʦʪʝʟʠ ʜʣʷ ʮʽʻʾ ʧʘʨʠ ʟʘʧʠʪʘʥʴ: 

ï ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʩʧʨʠʡʥʷʪʪʷ ʙʘʪʴʢʘʤʠ ʤʫʟʝʶ ʷʢ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʟʤʽʥʠʣʘʩʷ; 

ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ (H ): ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ ʟʨʦʩʣʘ ʧʽʩʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ, 

ʪʦʙʪʦ ʙʘʪʴʢʠ ʯʘʩʪʽʰʝ ʨʦʟʛʣʷʜʘʶʪʴ ʤʫʟʝʡ ʷʢ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʆʙʨʘʥʥʷ ʤʝʪʦʜʽʚ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʘʪʝʛʦʨʽʾ çʟʜʦʙʫʚʘʯʽ 

ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè ʪʘ çʙʘʪʴʢʠ ʡ ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡè ʟʜʽʡʩʥʶʚʘʚʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʪʠʧʽʚ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ 

(ʧʝʨʝʚʽʨʢʠ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʠʧʫʱʝʥʴ). ʆʩʥʦʚʥʘ ʤʝʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʣʷʛʘʣʘ 

ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘʷʚʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʟʤʽʥ ʫ ʚʽʜʧʦʚʽʜʷʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʤʽʞ 

ʚʭʽʜʥʠʤ ʽ ʚʠʭʽʜʥʠʤ ʘʥʢʝʪʫʚʘʥʥʷʤ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʪʚʝʨʜʠʪʠ ʘʙʦ ʩʧʨʦʩʪʫʚʘʪʠ 

ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʠʧʫʱʝʥʥʷ ʡ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʟʝʶ ʥʘʫʢʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʘʩʧʝʢʪʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʤʽʥʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʘʥʢʝʪʘʭ: 

ï ʥʦʤʽʥʘʣʴʥʽ ʟʤʽʥʥʽ (çʪʘʢè / çʥ̔è): ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʫ ʧʠʪʘʥʥʷʭ ʱʦʜʦ 

ʥʘʷʚʥʦʩʪʽ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʽʥʪʝʨʝʩʫ, ʟʘʣʫʯʝʥʦʩʪʽ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʦʮʽʥʢʠ ʟʤʽʥ ʫ ʩʪʘʚʣʝʥʥʽ ʜʦ ʥʘʫʢʠ; 

ï ʨʘʥʛʦʚʽ ʟʤʽʥʥʽ (ʰʢʘʣʘ ʃʘʡʢʝʨʪʘ): ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʽʚʥʷ ʟʛʦʜʠ ʘʙʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʤʫʟʝʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʦʪʠʚʘʮʽʾ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʟʤʽʥʥʽ, ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ, ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʟʘ ʥʦʤʽʥʘʣʴʥʦʶ ʘʙʦ 

ʨʘʥʛʦʚʦʶ ʰʢʘʣʦʶ, ʪʦ ʜʣʷ ʾʭ ʘʥʘʣʽʟʫ ʙʫʣʦ ʦʙʨʘʥʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʽ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʜʘʥʠʭ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʠʙʽʨʦʢ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 

ʚ ʩʝʨʝʜʦʚʠʱʽ ɯʄʅ ʙʨʘʣʠ ʫʯʘʩʪʴ ʜʚʽ ʢʘʪʝʛʦʨʽʾ ʨʝʩʧʦʥʜʝʥʪʽʚ: ʟʜʦʙʫʚʘʯʽ ʙʘʟʦʚʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʪʘ ʙʘʪʴʢʠ / ʜʦʨʦʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʩʽʤʝʡ. ɼʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ 
















































































































































































































