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ɿʄɯʉʊ 
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ʇʨʠʡʤʘʢ ɯ. ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʀʍ ʉʀʄʋʃʗʎɯʁ ʗʂ 

ɯʅʉʊʈʋʄɽʅʊʋ ɺʇʈʆɺɸɼɾɽʅʅʗ STEM-ʆʉɺɯʊʀ ʅɸ ʋʈʆʂɸʍ 
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ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʇɽɼɸɻʆɻɯʏʅʀʍ ʇʈɸʎɯɺʅʀʂɯɺ ɺ ʋʄʆɺɸʍ 
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ɯʅʉʊʈʋʄɽʅʊ ʇʈɸʂʊʀʏʅʆɰ ʈɽɸʃɯɿɸʎɯɰ ʇʆʃʆɾɽʅʔ ʂʆʅʎɽʇʎɯɰ 
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ʄʝʪʦʜʠʯʥʠʡ ʢʝʡʩ çSTEM-ʧʨʦʻʢʪʠè 
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ʂʫʰʥʻʨʦʚʘ ʊ. ʌʆʈʄʋɺɸʅʅʗ SOFT-SKILLS ʋʏʅɯɺ/ʋʏɽʅʀʎʔ 

ɿɸʉʆɹɸʄʀ STEM-ʇʈʆɭʂʊɯɺ ʅɸ ʋʈʆʂɸʍ ɯʅʌʆʈʄɸʊʀʂʀ ʊɸ 

ʊʈʋɼʆɺʆɻʆ ʅɸɺʏɸʅʅʗ 
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ʄʦʭʦʥʴʢʦ ɸ. ʈɽɸʃɯɿɸʎɯʗ STEAM-ʆʉɺɯʊʀ ɺ ʇʈʆɭʂʊʅɯʁ 

ɼɯʗʃʔʅʆʉʊɯ ɿɼʆɹʋɺɸʏɯɺ ʆʉɺɯʊʀ ʅɸ ʋʈʆʂɸʍ ʍɯʄɯɰ, ɹɯʆʃʆɻɯɰ ʊɸ 
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ʇʦʛʨʽʙʥʷʢ ʆ. STEM-ʇʈʆɭʂʊ çɽʅɽʈɻɽʊʀʏʅɯ ʅɸʇʆɰ: ɿɸʈʗɼɾɸʖʊʔ 

ʏʀ ɺɹʀɺɸʖʊʔè 
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ɺʀɻʆʊʆɺʃɽʅʅʗ ʍʋɼʆɾʅʔʆɻʆ ɺʀʈʆɹʋ ɿ ʄɽʊɸʃʋ. ʇʈʆɭʂʊ 

çʇʆɼɸʈʋʁ ʊɽʇʃʆ ɿɸʍʀʉʅʀʂɸʄè 
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ʋʂʈʀʊʊʗ ɼʃʗ ʆʉɺɯʊʅʔʆɻʆ ʇʈʆʎɽʉʋè 

226 

ɻʘʣʝʪʘ ʆ., ʎʘʨʴ ʊ., ʐʫʩʪʦʚʘ ɼ. ʇʈʆɭʂʊ çʋɿɺɸʈ ï ʋʂʈɸɰʅʉʔʂʀʁ 

ʅɸʎɯʆʅɸʃʔʅʀʁ ʅɸʇɯʁè 

231 

 

ʈʦʟʜʽʣ 3. 

ʄʝʪʦʜʠʯʥʠʡ ʢʝʡʩ çSTEM-ʫʨʦʢʠ/ʟʘʥʷʪʪʷè  

ɻʨʝʯʫʭʘ ʊ. ʂʆʅʉʇɽʂʊ ʋʈʆʂʋ ʄɯɾɻɸʃʋɿɽɺʆɻʆ ɯʅʊɽɻʈʆɺɸɻʆɻʆ 

ʂʋʈʉʋ STEM ɺ 5 ʂʃɸʉɯ çʏʆʄʋ ʉɺɯʊ ʂʆʃʔʆʈʆɺʀʁ? ʏʆʄʋ ʅɽɹʆ 

ʉʀʅɭ, ɸ ʊʈɸɺɸ ɿɽʃɽʅɸ? ʉɺɯʊʃʆɺɯ ɽʌɽʂʊʀ. ʌɸʈɹʀè 

239 

ɼʟʷʪʢʦ ʉ. ʈʆɿʈʆɹʂɸ STEAM-ʋʈʆʂʋ çɺɯɼʂʈʀɺɸɭʄʆ ɻɽʆɻʈɸʌɯʏʅɯ 

ʊɸɭʄʅʀʎɯ çɽʅɽɰɼʀè 

250 

ʂʘʨʧʽʢ ʃ. çɺʀɻʆʊʆɺʃɽʅʅʗ ɯɻʈɸʐʂʀ çʈɸʂɽʊɸè 3D ʈʋʏʂʆʖè  

ɿɸʅʗʊʊʗ ɼʃʗ ɺʀʍʆɺɸʅʎɯɺ ʄʆʃʆɼʐʆɻʆ ʐʂɯʃʔʅʆɻʆ ɺɯʂʋ 

256 

ʂʦʣʦʜʽʡ ɻ. ɯʅʊɽɻʈɸʎɯʗ STEM ʋ ʅɸʎɯʆʅɸʃʔʅʆ-ʇɸʊʈɯʆʊʀʏʅɽ 

ɺʀʍʆɺɸʅʅʗ: ɯʅʅʆɺɸʎɯʁʅʀʁ ʇɯɼʍɯɼ ɼʆ ʌʆʈʄʋɺɸʅʅʗ 

ɻʈʆʄɸɼʗʅʉʔʂʆɰ ʉɺɯɼʆʄʆʉʊɯ 

268 

ʃʘʭʪʘʨʠʥʘ ʅ. ʈʆɿʈʆɹʂɸ STEAM-ɿɸʅʗʊʊʗ ʅɸ ʊɽʄʋ: çʏʆʄʋ ʉɺɯʊ 

ʂʆʃʔʆʈʆɺʀʁ. ʄɸʃʖɭʄʆ ʇɽʁɿɸɾ ɿ ɺɽʉɽʃʂʆʖ ɺ ʅɽɹɯè 

281 

ʄʘʨʯʫʢ ʆ. ʂʈɸʌʊʆɺɸ ʄɸʁʉʊɽʈʅʗ çSMARTFOODè 297 

ʄʦʨʦʟ ʆ. STEM-ʂɺɽʉʊ çʂʋʃʔʊʋʈʅɸ ʉʇɸɼʑʀʅɸ ɼʅɯʇʈɸè 

 

307 
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ʇʨʘʚʠʡ ɺ. ɺʀʂʆʈʀʉʊɸʅʅʗ ɸʅɸʃʆɻʆ-ʎʀʌʈʆɺʆɻʆ 

ʇɽʈɽʊɺʆʈʖɺɸʏɸ LabQuest 2 (Laba2) ʊɸ ʇʈʆɻʈɸʄʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ Logger Pro 3.14. ɼʃʗ ʇɯɼɻʆʊʆɺʂʀ ʅʆɺʆɻʆ 

ʇʆʂʆʃɯʅʅʗ STEM-ʌɸʍɯɺʎɯɺ 

317 

ʉʢʠʙʘ ɸ., ʈʠʙʽʡ ɯ. ɹɯʅɸʈʅʀʁ ʋʈʆʂ ʗʂ ʌʆʈʄɸ STEM-

ʆʈɯɭʅʊʆɺɸʅʆɰ ʆʈɻɸʅɯɿɸʎɯɰ ʆʉɺɯʊʅʔʆɻʆ ʇʈʆʎɽʉʋ ʅɸ ʋʈʆʂɸʍ 

ʄɸʊɽʄɸʊʀʂʀ ʊɸ ɯʅʌʆʈʄɸʊʀʂʀ 

329 

ʉʢʽʧʦʨ ɯ., ʅʝʯʠʧʦʨʝʥʢʦ ʆ. ʇʆʏɸʊʂʆɺɽ ʊɽʍʅɯʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ 

ï ʆʉʅʆɺɸ ʌʆʈʄʋɺɸʅʅʗ ʊɽʍʅɯʏʅʀʍ ɿʅɸʅʔ ʄʆʃʆɼʐʀʍ 

ʐʂʆʃʗʈɯɺ 

337 

ɹʦʡʢʦ ɯ., ʇʨʦʩʻʢʦʚʘ ʆ., ʉʣʠʟʴʢʦʫʭʘ ʆ. ɿɸʅʗʊʊʗ ɿ ʇʈɯʆʈʀʊɽʊʆʄ 

ɼʆʉʃɯɼʅʀʎʔʂʆ-ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɰ ɼʗʃʔʅʆʉʊɯ ɼʃʗ ɼɯʊɽʁ 

ʉʊɸʈʐʆɻʆ ɼʆʐʂɯʃʔʅʆɻʆ ɺɯʂʋ çʊɺʆʈʀʄʆ ʋʂʈɸɰʅʋ 

ʄɸʁɹʋʊʅʔʆɻʆè 

347 

ʍʦʣʷʚʢʦ ʆ. ɺʇʈʆɺɸɼɾɽʅʅʗ STEM-ʊɽʍʅʆʃʆɻɯʁ ɺ ʆʉɺɯʊʅɯʁ 

ʇʈʆʎɽʉ ʇʈʀ ʇɯɼɻʆʊʆɺʎɯ ʄɸʁɹʋʊʅɯʍ ʌɸʍɯɺʎɯɺ ʍɸʈʏʆɺʆɰ 

ɻɸʃʋɿɯ 

357 

ʗʛʫʧʘ ɯ. ʄɽʊʆɼʀʏʅɸ ʈʆɿʈʆɹʂɸ ɯʅʊɽɻʈʆɺɸʅʆɻʆ ɼʅʗ 

çʄɸʅɼɸʈʀʅè 

367 

ʐʢʝʣʴ ʅ., ɾʫʣʴʢʦʚʘ ʉ., ɾʫʢʦʚʩʴʢʘ ʆ. ʆʉɺɯʊʅɯʁ ʅɽʊɺʆʈʂɯʅɻ - 

ʄɽʊʆɼʀʏʅʀʁ ɯʅʉʊʈʋʄɽʅʊ ʌʆʈʄʋɺɸʅʅʗ ʇʈʆʌɽʉɯʁʅʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʇɽɼɸɻʆɻɯʏʅʀʍ ʇʈɸʎɯɺʅʀʂɯɺ ʋ ʂʆʅʊɽʂʉʊɯ 

STEM-ʆʉɺɯʊʀ 

387 

ɻʘʣʝʪʘ ʆ., ʎʘʨʴ ʊ. ʋʈʆʂ çʉʆʅʗʏʅʀʁ ʅɸʇɯʁ ʋʂʈɸɰʅʀè 396 

ʃʘʚʨʠʥʯʫʢ ɺ. STEM-ʋʈʆʂ çʉɽʏʆɺʀɼɯʃʔʅɸ ʉʀʉʊɽʄɸ. 

ɿɸʍɺʆʈʖɺɸʅʅʗ ɯ ʇʈʆʌɯʃɸʂʊʀʂɸ ʍɺʆʈʆɹè  

407 
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ʇɽʈɽɼʄʆɺɸ 

ʈʦʟʚʠʪʦʢ STEM-ʦʩʚʽʪʠ ʥʘ ʫʩʽʭ ʦʩʚʽʪʥʽʭ ʣʘʥʢʘʭ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʠʥʘʤʽʯʥʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ 

ʚʠʤʦʛʘʤ ʽ ʧʦʪʨʝʙʘʤ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɯʥʪʝʛʨʫʶʯʠ ʚ ʻʜʠʥʫ ʦʩʚʽʪʥʶ 

ʧʣʦʱʠʥʫ ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʠʥʽʨʠʥʛ ʪʘ ʤʘʪʝʤʘʪʠʢʫ, STEM-

ʦʩʚʽʪʘ ʩʧʨʠʷʻ ʚʩʝʙʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʽʥʥʦʚʘʮʽʡʥʦʛʦ, 

ʚʠʥʘʭʽʜʥʠʮʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɺʦʜʥʦʯʘʩ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ 

ʥʦʚʠʭ ʬʦʨʤʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ 

ʧʦʰʫʢʫ ʦʩʚʽʪʷʥʘʤʠ ʥʦʚʘʪʦʨʩʴʢʠʭ ʧʽʜʭʦʜʽʚ. 

ɯʥʥʦʚʘʮʽʡʥʠʡ ʜʦʩʚʽʜ ʧʝʜʘʛʦʛʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʧʽʜ ʯʘʩ 

ʫʯʘʩʪʽ ʚ ʦʩʚʽʪʥʽʭ ʽʥʽʮʽʘʪʠʚʘʭ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚʽʜʜʽʣʦʤ STEM-ʦʩʚʽʪʠ ɼʝʨʞʘʚʥʦʾ 

ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè, ʘ ʩʘʤʝ: ʥʘ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʩʝʩʽʷʭ STEM-ʰʢʦʣʠ, ʧʽʜ ʯʘʩ ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʬʝʩʪʠʚʘʣʶ çSTEM-

ʚʝʩʥʘè, ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʭʦʜʫ çSTEM-ʪʠʞʜʝʥʴè, ʽʥʰʠʭ STEM-ʧʦʜʽʡ ʪʘ 

ʪʚʦʨʯʠʭ ʟʤʘʛʘʥʴ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ï ʟʘʙʝʟʧʝʯʠʪʠ ʦʩʚʽʪʷʥ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ, ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ, ʦʙʤʽʥʫ 

ʜʦʩʚʽʜʦʤ ʪʘ ʧʦʰʠʨʝʥʥʷ ʢʨʘʱʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʘʢʪʠʢ ʟ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ. 

ʄʘʪʝʨʽʘʣʠ ʟʙʽʨʥʠʢʘ ʚʠʩʚʽʪʣʶʶʪʴ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ, ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ 

STEM-ʦʩʚʽʪʠ ʪʘ ʘʚʪʦʨʩʴʢʽ ʨʦʟʨʦʙʢʠ ʫ ʤʝʞʘʭ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʟʘʭʦʜʽʚ: çSTEM-

ʰʢʦʣʘè, çSTEM-ʪʠʞʜʝʥʴè, çʂʨʘʱʘ STEM-ʧʫʙʣʽʢʘʮʽʷè ʪʦʱʦ. ʋ ʨʘʤʢʘʭ ʜʘʥʠʭ 

ʟʘʭʦʜʽʚ ʩʧʽʣʴʥʦʪʘ ʦʩʚʽʪʷʥ ʱʠʨʦ ʜʽʣʠʪʴʩʷ ʥʘʧʨʘʮʶʚʘʥʥʷʤʠ ʟʘ ʧʨʠʥʮʠʧʦʤ çʚʽʜ 

ʚʯʠʪʝʣʷ ʜʣʷ ʚʯʠʪʝʣʷè. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʧʝʜʘʛʦʛʽʚ-ʥʦʚʘʪʦʨʽʚ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʘʩʘʜʘʭ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

STEM-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʝʬʝʢʪʠʚʥʽʡ ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʽʡ 

ʨʦʙʦʪʽ, ʛʝʥʜʝʨʥʽʡ ʨʽʚʥʦʩʪʽ ʫ ʥʘʫʢʦʚʽʡ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʩʬʝʨʘʭ, ʨʽʚʥʦʤʫ ʜʦʩʪʫʧʽ 

ʜʦ ʟʜʦʙʫʪʪʷ STEM-ʦʩʚʽʪʠ ʫʯʥʽʚʩʴʢʦʶ ʤʦʣʦʜʜʶ. 

ʇʦʧʫʣʷʨʠʟʘʮʽʷ ʢʨʘʱʠʭ ʤʝʪʦʜʠʢ ʽ ʧʨʘʢʪʠʢ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʦʩʚʽʪʠ, 

ʟʘʙʝʟʧʝʯʫʻ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ ʟʥʘʥʴ, ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ 

ʨʦʟʚʠʪʢʫ STEM, ʩʧʨʠʷʻ ʪʚʦʨʯʦʤʫ ʧʽʜʭʦʜʫ ʜʦ ʦʥʦʚʣʝʥʥʷ ʬʦʨʤ ʪʘ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. 

 

 

 

ɿ ʧʦʚʘʛʦʶ 

ʜʦ STEM-ʩʧʽʣʴʥʦʪʠ ʚʽʜʜʽʣ STEM-ʦʩʚʽʪʠ 

ɼʅʋ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè 
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ʈʦʟʜʽʣ 1.  

ʅɸʋʂʆɺʆ-ʄɽʊʆɼʀʏʅɯ ɸʉʇɽʂʊʀ ʈʆɿɺʀʊʂʋ STEM-

ʆʉɺɯʊʀ ɺ ʋʂʈɸɰʅɯ 

 

 

ʊʘʨʘʩʶʢ ʄ. C.,  

ʚʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ʉʣʘʚʫʪʩʴʢʦ ʾ ʛʽʤʥʘʟʽ ʾ

 ̄5 ʉʣʘʚʫʪʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

 

ɻʃʆɹɸʃʔʅʀʁ ɺʀʄɯʈ STEM-ʆʉɺɯʊʀ: ɼʆʉɺɯɼ ɯ ʇʈʆɹʃɽʄʀ 

ʅɸ ʐʃʗʍʋ ɼʆ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʅɸɺʏɸʅʅʗ ɺ 

ʇʈʀʈʆɼʅʀʏʆ-ʄɸʊɽʄɸʊʀʏʅʀʍ ɼʀʉʎʀʇʃɯʅɸʍ 

 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ ʛʣʦʙʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʬʝʨʽ STEM-

ʦʩʚʽʪʠ (ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʷ ʪʘ ʤʘʪʝʤʘʪʠʢʘ), ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʶ 

ʜʦʩʚʽʜʫ ʪʘ ʧʨʦʙʣʝʤ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʦʩʚʽʪʥʽ ʫʩʪʘʥʦʚʠ ʥʘ ʰʣʷʭʫ ʜʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʥʥʷ ʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ. ʋ ʨʦʙʦʪʽ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʩʫʯʘʩʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʘʢʪʠʢʠ ʪʘ 

ʽʥʪʝʛʨʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʥʘʚʠʯʦʢ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʆʢʨʝʤʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʝʥʦ ʧʠʪʘʥʥʷʤ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ STEM-ʦʩʚʽʪʠ ʪʘ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤ ʜʦ ʧʦʪʨʝʙ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʧʣʠʚ STEM-

ʦʩʚʽʪʠ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʾʾ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚ ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: STEM-ʦʩʚʽʪʘ, ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʨʘʢʪʠʢʠ, ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ, ʽʥʪʝʛʨʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, 

ʨʽʚʥʠʡ ʜʦʩʪʫʧ, ʨʠʥʦʢ ʧʨʘʮʽ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʢʦʥʪʝʢʩʪʽ 

ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ STEM-ʦʩʚʽʪʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʨʦʩʪʘʶʯʝ ʚʠʟʥʘʥʥʷ 
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ʚʘʞʣʠʚʦʩʪʽ STEM-ʧʽʜʭʦʜʫ, ʽʩʥʫʻ ʨʦʟʨʠʚ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʢʦʥʮʝʧʮʽʷʤʠ ʪʘ ʾʭ 

ʧʨʘʢʪʠʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ: 

1. ʅʝʜʦʩʪʘʪʥʷ ʽʥʪʝʛʨʘʮʽʷ STEM-ʜʠʩʮʠʧʣʽʥ ʫ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ. 

2. ʆʙʤʝʞʝʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʧʽʜʭʦʜʽʚ. 

3. ʅʝʨʽʚʥʦʤʽʨʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ STEM-ʥʘʚʯʘʥʥʷ. 

4. ʉʢʣʘʜʥʦʱʽ ʚ ʘʜʘʧʪʘʮʽʾ ʛʣʦʙʘʣʴʥʠʭ ʧʨʘʢʪʠʢ STEM-ʦʩʚʽʪʠ ʜʦ ʣʦʢʘʣʴʥʠʭ 

ʫʤʦʚ. 

5. ɺʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ STEM-ʧʨʦʛʨʘʤ. 

ɺʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʚʘʪʠʤʝ 

ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ, ʣʦʢʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʩʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʥʜʝʥʮʽʾ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʤʦʜʝʣʽ STEM-ʦʩʚʽʪʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʠʪʘʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʥʘʰ ʯʘʩ ʚʩʝ 

ʙʽʣʴʰʝ ʧʨʠʚʝʨʪʘʻ ʜʦ ʩʝʙʝ ʫʚʘʛʫ ʚʽʜʦʤʠʭ ʘʚʪʦʨʽʚ ʪʘ ʘʢʘʜʝʤʽʯʥʠʭ ʫʩʪʘʥʦʚ. ɺ 

ʋʢʨʘʾʥʽ ʧʨʦʚʦʜʷʪʴʩʷ ʚʘʞʣʠʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʪʝʤʠ STEM-ʦʩʚʽʪʠ. ʆʩʴ ʢʦʨʦʪʢʠʡ 

ʦʛʣʷʜ ʜʝʷʢʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ ʟ ʮʽʻʾ ʪʝʤʠ: 

1. ɯʥʪʝʛʨʘʮʽʷ STEM-ʦʩʚʽʪʠ: ʈʦʙʦʪʠ ʅ. ʄʦʨʟʝ ʪʘ ʆ. ɹʘʨʥʠ (2022) 

ʜʦʩʣʽʜʞʫʶʪʴ ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʧʽʜʭʦʜʽʚ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. 

2. STEM-ʦʩʚʽʪʘ ʚ ʢʦʥʪʝʢʩʪʽ ʅʋʐ: ɼʦʩʣʽʜʞʝʥʥʷ ɯ. ʉʣʽʧʫʭʽʥʦʾ ʪʘ ʅ. ʇʦʣʽʭʫʥ 

(2023) ʘʥʘʣʽʟʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ STEM-ʦʩʚʽʪʠ ʚ ʨʘʤʢʘʭ ʨʝʬʦʨʤʠ 

ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. 

3. ʇʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ ʜʦ STEM-ʦʩʚʽʪʠ: ʇʫʙʣʽʢʘʮʽʾ ʆ. ʉʪʨʠʞʘʢʘ ʪʘ ɯ. 

ʏʝʨʥʝʮʴʢʦʛʦ (2022) ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʽʚ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʧʽʜʭʦʜʽʚ. 

4. STEM-ʣʘʙʦʨʘʪʦʨʽʾ ʚ ʰʢʦʣʘʭ: ʈʦʙʦʪʠ ɺ. ʐʘʨʢʦ (2023) ʚʠʩʚʽʪʣʶʶʪʴ ʜʦʩʚʽʜ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ STEM-ʣʘʙʦʨʘʪʦʨʽʡ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʰʢʦʣʘʭ. 

5. ɻʝʥʜʝʨʥʽ ʘʩʧʝʢʪʠ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ: ɼʦʩʣʽʜʞʝʥʥʷ ʆ. ʂʦʚʘʣʴʯʫʢ ʪʘ 

ʃ. ɺʘʩʠʣʴʯʝʥʢʦ (2024) ʘʥʘʣʽʟʫʶʪʴ ʧʨʦʙʣʝʤʠ ʛʝʥʜʝʨʥʦʾ ʨʽʚʥʦʩʪʽ ʚ STEM-

ʦʩʚʽʪʽ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʢʦʥʪʝʢʩʪʽ. 
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6. ʆʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ STEM-ʧʨʦʛʨʘʤ: ʇʫʙʣʽʢʘʮʽʾ ʖ. ɻʦʨʰʢʦʚʦʾ ʪʘ ʆ. 

ʇʦʤʝʪʫʥ (2023) ʧʨʦʧʦʥʫʶʪʴ ʤʝʪʦʜʠʢʠ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ STEM-

ʧʨʦʛʨʘʤ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʰʢʦʣʘʭ. 

7. STEM-ʦʩʚʽʪʘ ʪʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ: ʈʦʙʦʪʠ ɺ. ɹʠʢʦʚʘ ʪʘ ʆ. ʉʧʽʨʽʥʘ 

(2022) ʜʦʩʣʽʜʞʫʶʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ STEM-ʦʩʚʽʪʦʶ ʪʘ ʧʨʦʮʝʩʘʤʠ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʦʩʚʽʪʽ. 

ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ 

ʪʘ ʧʨʘʛʥʝʥʥʷ ʘʜʘʧʪʫʚʘʪʠ ʛʣʦʙʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʜʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. ɺʦʥʠ 

ʪʘʢʦʞ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʚʨʘʭʦʚʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʠ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʥʴʦʾ 

ʩʠʩʪʝʤʠ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ STEM-ʧʽʜʭʦʜʽʚ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʛʣʦʙʘʣʴʥʽ 

ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʥʥʷ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʧʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʧʽʜʭʦʜʽʚ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. 

ʂʦʥʢʨʝʪʥʽ ʟʘʚʜʘʥʥʷ: 

- ɼʦʩʣʽʜʠʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ STEM-ʦʩʚʽʪʠ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʚʠʤʽʨʽ. 

- ɺʠʷʚʠʪʠ ʫʩʧʽʰʥʽ ʧʨʘʢʪʠʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʧʽʜʭʦʜʽʚ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ. 

- ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʽʥʪʝʛʨʘʮʽʾ STEM-ʦʩʚʽʪʠ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. 

- ʆʮʽʥʠʪʠ ʚʧʣʠʚ STEM-ʦʩʚʽʪʠ ʥʘ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

- ɺʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʘʜʘʧʪʘʮʽʾ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ STEM-ʦʩʚʽʪʠ ʜʦ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ. 

- ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ STEM-ʦʩʚʽʪʠ ʪʘ 

ʧʦʜʦʣʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʧʨʦʙʣʝʤ. 

ʎʷ ʤʝʪʘ ʜʦʟʚʦʣʠʪʴ ʢʦʤʧʣʝʢʩʥʦ ʨʦʟʛʣʷʥʫʪʠ ʪʝʤʫ, ʧʦʻʜʥʫʶʯʠ ʪʝʦʨʝʪʠʯʥʽ 

ʘʩʧʝʢʪʠ ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʪʘ ʚʨʘʭʦʚʫʶʯʠ ʷʢ ʛʣʦʙʘʣʴʥʠʡ ʢʦʥʪʝʢʩʪ, 

ʪʘʢ ʽ ʩʧʝʮʠʬʽʢʫ ʦʢʨʝʤʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ. 
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STEM-ʦʩʚʽʪʘ (Science, Technology, Engineering, and Mathematics) ʻ 

ʢʦʤʧʣʝʢʩʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʦʻʜʥʫʻ ʯʦʪʠʨʠ ʢʣʶʯʦʚʽ ʛʘʣʫʟʽ ʟʥʘʥʴ: 

ʥʘʫʢʫ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʶ ʪʘ ʤʘʪʝʤʘʪʠʢʫ. ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʥʘʫʢʘ, 

ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʷ ʪʘ ʤʘʪʝʤʘʪʠʢʘ (STEM) ʩʪʘʶʪʴ ʥʝ ʣʠʰʝ ʚʘʞʣʠʚʠʤʠ 

ʛʘʣʫʟʷʤʠ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘʣʝ ʡ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ 

ʧʨʦʙʣʝʤ ʽ ʧʦʰʫʢʫ ʾʭ ʨʽʰʝʥʴ. STEM-ʦʩʚʽʪʘ ʘʢʮʝʥʪʫʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʥʘʥʴ ʫ ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʦʻʢʪʥʠʭ ʪʘ 

ʧʨʦʙʣʝʤʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʨʦʟʚʠʪʢʫ ʢʣʶʯʦʚʠʭ ʥʘʚʠʯʦʢ, ʪʘʢʠʭ ʷʢ 

ʘʥʘʣʽʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʧʨʦʙʣʝʤʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʩʧʽʚʧʨʘʮʷ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʩʧʽʰʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʦʥʷʪʪʷ STEM-ʦʩʚʽʪʠ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʎʝʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʻ ʫʯʥʽʚ ʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʝʘʣʴʥʠʭ 

ʚʠʢʣʠʢʽʚ ʽ ʧʨʦʙʣʝʤ, ʱʦ ʩʪʠʤʫʣʶʻ ʾʭʥʽʡ ʽʥʪʝʨʝʩ ʜʦ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ɺʽʥ 

ʩʧʨʠʷʻ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʫ ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʱʦ ʨʦʟʚʠʚʘʻ 

ʾʭʥʽ ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʪʚʦʨʯʽ ʥʘʚʠʯʢʠ. ɿʘʚʜʷʢʠ STEM-ʦʩʚʽʪʽ ʩʪʠʤʫʣʶʻʪʴʩʷ 

ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʨʦʛʨʝʩ ʪʘ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ [1, ʩ. 45]. 

ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʩʬʝʨʽ STEM-ʦʩʚʽʪʠ, ʽʩʥʫʶʪʴ ʨʷʜ 

ʧʨʦʙʣʝʤ, ʷʢʽ ʩʪʦʾʪʴ ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ ʽ ʩʠʩʪʝʤʦʶ ʦʩʚʽʪʠ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʘʚʯʘʥʥʷ ʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʪʘ ʫʚʘʛʠ ʜʦ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ: ʚʽʜ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ, 

ʚʽʜ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʪʠʤʫʣʶʶʯʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʪʘ ʟʥʘʯʝʥʥʷ STEM-ʦʩʚʽʪʠ, ʛʣʦʙʘʣʴʥʠʡ 

ʩʪʘʥ STEM-ʦʩʚʽʪʠ, ʚʠʷʚʣʝʥʥʷ ʫʩʧʽʰʥʠʭ ʧʨʘʢʪʠʢ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʙʣʝʤ ʥʘ 

ʰʣʷʭʫ ʜʦ ʾʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʘʻ ʢʣʶʯʦʚʦʶ ʤʝʪʦʶ ʷʢ ʜʣʷ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ, ʪʘʢ ʽ 

ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ɸʜʞʝ STEM-ʦʩʚʽʪʘ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ 

ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ. ɺʦʥʘ ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʫʯʥʷʤʠ ʰʣʷʭ ʜʦ 

ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ, 
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ʘ ʪʘʢʦʞ ʛʦʪʫʻ ʾʭ ʜʦ ʫʩʧʽʰʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʚ ʩʫʯʘʩʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʩʚʽʪ. 

ʊʝʨʤʽʥ çSTEM» ʧʦʯʘʚ ʥʘʙʫʚʘʪʠ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʥʘʫʢʦʚʽʡ ʪʘ ʦʩʚʽʪʥʽʡ 

ʩʧʽʣʴʥʦʪʽ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XX ʩʪʦʣʽʪʪʷ. ɺʽʥ ʚʽʜʦʙʨʘʞʘʚ ʟʨʦʩʪʘʶʯʫ ʧʦʪʨʝʙʫ ʫ 

ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ. 

ʅʘʧʨʠʢʽʥʮʽ XX ʩʪʦʣʽʪʪʷ ʽ ʥʘ ʧʦʯʘʪʢʫ XXI ʩʪʦʣʽʪʪʷ ʩʪʘʣʘ ʧʦʤʽʪʥʦʶ ʛʣʦʙʘʣʽʟʘʮʽʷ 

STEM-ʦʩʚʽʪʠ. ʂʨʘʾʥʠ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʚʠʟʥʘʣʠ ʚʘʞʣʠʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ ʛʘʣʫʟʝʡ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ [2, ʩ. 32]. 

ʇʽʜʭʦʜʠ ʜʦ STEM-ʦʩʚʽʪʠ ʩʪʘʣʠ ʱʝ ʙʽʣʴʰ ʩʠʩʪʝʤʥʠʤʠ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʤʠ. 

ɿ'ʷʚʠʣʠʩʷ ʧʨʦʛʨʘʤʠ ʪʘ ʽʥʽʮʽʘʪʠʚʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ STEM-

ʧʨʝʜʤʝʪʽʚ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʟʘʭʦʜʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʢʦʥʢʫʨʩʠ ʪʘ STEM-

ʮʝʥʪʨʠ. STEM-ʦʩʚʽʪʘ ʝʚʦʣʶʮʽʦʥʫʚʘʣʘ ʚʽʜ ʨʘʥʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʦ ʩʫʯʘʩʥʠʭ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʤʦʣʦʜʽ ʜʦ ʚʠʢʣʠʢʽʚ 

ʩʫʯʘʩʥʦʩʪʽ. 

ʉʫʯʘʩʥʘ STEM-ʦʩʚʽʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʽʣʴʢʦʭ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘʭ, ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ. 

ɯʥʪʝʛʨʘʮʽʷ ʜʠʩʮʠʧʣʽʥ ʻ ʢʣʶʯʦʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʧʦʤʘʛʘʻ ʨʦʟʛʣʷʜʘʪʠ ʥʘʫʢʫ, 

ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʶ ʪʘ ʤʘʪʝʤʘʪʠʢʫ ʷʢ ʚʟʘʻʤʦʟʘʣʝʞʥʽ ʽ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ. 

ʇʨʦʙʣʝʤʥʝ ʥʘʚʯʘʥʥʷ ʟʘʣʫʯʘʻ ʫʯʥʽʚ ʜʦ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʟʘʚʜʘʥʴ, ʱʦ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʪʘ ʩʧʨʠʡʥʷʪʪʶ ʟʥʘʥʴ ʫ ʢʦʥʪʝʢʩʪʽ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʎʝʡ ʧʽʜʭʽʜ ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ ʪʚʦʨʯʝ ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ. 

ʂʨʽʤ ʪʦʛʦ, STEM-ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʥʘʚʠʯʦʢ ʪʘ 

ʩʧʽʚʧʨʘʮʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʯʘʩʪʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʣʘʙʦʨʘʪʠʚʥʽʡ ʨʦʙʦʪʽ ʚ ʛʨʫʧʘʭ. 

ɺʝʣʠʢʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ ʟʥʘʥʴ ʫ ʨʝʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʷʭ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʟʨʦʟʫʤʽʪʠ ʟʥʘʯʝʥʥʷ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ʎʽ ʧʨʠʥʮʠʧʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʪʠʤʫʣʶʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʥʘʚʠʯʦʢ ʽ ʧʽʜʛʦʪʦʚʮʽ ʤʦʣʦʜʽ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ. 
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ɻʣʦʙʘʣʴʥʠʡ ʜʦʩʚʽʜ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ STEM-ʦʩʚʽʪʠ ʧʦʢʘʟʫʻ, ʱʦ ʮʝʡ ʧʽʜʭʽʜ 

ʜʦ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ, ʯʝʨʝʟ ʡʦʛʦ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʋʨʷʜʠ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʘʢʪʠʚʥʦ ʧʽʜʪʨʠʤʫʶʪʴ ʨʦʟʚʠʪʦʢ STEM-ʦʩʚʽʪʠ, ʚʢʣʘʜʘʶʯʠ ʟʥʘʯʥʽ ʨʝʩʫʨʩʠ, ʯʝʨʝʟ 

ʪʚʝʨʜʝ ʧʝʨʝʢʦʥʘʥʥʷ ʫ ʚʘʞʣʠʚʦʩʪʽ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ, ʜʣʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ. ʋʯʥʽ, ʷʢʽ 

ʥʘʚʯʘʶʪʴʩʷ ʤʝʪʦʜʦʤ çSTEMè, ʥʘʙʫʚʘʶʪʴ ʥʘʚʠʯʦʢ, ʷʢʽ ʧʦʪʽʤ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ, ʚʢʣʶʯʘʶʯʠ ʽʥʞʝʥʝʨʽʶ, ʥʘʫʢʫ, 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʝʜʠʮʠʥʫ ʪʘ ʽʥʰʽ. ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ STEM-ʦʩʚʽʪʫ ʥʘʚʽʪʴ 

ʽʥʪʝʛʨʫʶʪʴ ʟ ʤʠʩʪʝʮʪʚʦʤ (STEAM ï Science, Technology, Engineering, Arts, 

Mathematics), ʮʝ ʜʦʧʦʤʘʛʘʻ ʩʪʠʤʫʣʶʚʘʪʠ ʪʚʦʨʯʽʩʪʴ, ʨʦʟʚʠʚʘʪʠ ʥʦʚʘʪʦʨʩʴʢʠʡ 

ʧʽʜʭʽʜ ʜʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ, ʧʽʜʚʠʱʫʻ ʝʩʪʝʪʠʯʥʝ ʩʧʨʠʡʥʷʪʪʷ ʥʘʫʢʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʟʙʘʛʘʯʫʻ ʥʘʚʯʘʣʴʥʠʡ ʜʦʩʚʽʜ ʫʯʥʽʚ. 

ʇʨʦʪʝ, ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʥʘʚʯʘʥʥʷ ʪʘʢʦʞ ʟʫʩʪʨʽʯʘʻ ʽ ʧʝʚʥʽ ʚʠʢʣʠʢʠ, 

ʪʘʢʽ ʷʢ ʥʝʩʪʘʯʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʯʠʪʝʣʽʚ, ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ 

ʧʦʪʨʝʙʘ ʫ ʧʦʩʪʽʡʥʦʤʫ ʦʥʦʚʣʝʥʥʽ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʰʚʠʜʢʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʋʢʨʘʾʥʠ ʪʦ ʤʠ, ʥʘ ʞʘʣʴ, ʥʝ ʚʠʢʣʶʯʝʥʥʷ. 

ʇʨʦʙʣʝʤʠ ʽ ʚʠʢʣʠʢʠ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ STEM ʦʩʚʽʪʠ ʽʩʥʫʶʪʴ ʽ ʫ ʥʘʩ. ɯ ʚʦʥʠ 

ʽʜʝʥʪʠʯʥʽ ʩʚʽʪʦʚʦʤʫ ʜʦʩʚʽʜʫ. 

ʅʝʜʦʩʪʘʪʥʻ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʦʙʤʝʞʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤ. ʅʝʩʪʘʯʘ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ, ʷʢʽ ʤʘʣʠ ʙ 

ʛʣʠʙʦʢʽ ʟʥʘʥʥʷ ʫ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʛʘʣʫʟʷʭ. ɹʶʨʦʢʨʘʪʠʯʥʽ ʧʨʦʮʝʜʫʨʠ ʪʘ ʚʠʤʦʛʠ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʫʩʢʣʘʜʥʶʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. ɼʝʷʢʠʤ 

ʰʢʦʣʘʤ ʤʦʞʝ ʙʨʘʢʫʚʘʪʠ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

STEM-ʟʘʥʷʪʴ. ɿʤʽʥʠ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ, ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ ʧʝʨʝʛʣʷʜʫ 

ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʽ ʩʪʘʥʜʘʨʪʽʚ. ʎʽ ʚʠʢʣʠʢʠ 

ʚʠʤʘʛʘʶʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʫʨʷʜʦʤ, ʦʩʚʽʪʥʽʤʠ 

ʫʩʪʘʥʦʚʘʤʠ, ʛʨʦʤʘʜʩʴʢʽʩʪʶ ʪʘ ʙʽʟʥʝʩʦʤ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-

ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ. 



13 

ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʫʩʧʽʰʥʦʛʦ ʜʦʩʚʽʜʫ ʚʧʨʦʚʘʜʞʝʥʥʷ çSTEMè ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ, ʪʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʧʨʦʛʨʘʤʠ ʪʘʢʠʭ ʢʨʘʾʥ, ʷʢ ɯʟʨʘʾʣʴ, ʜʝ ʘʢʪʠʚʥʘ 

ʩʧʽʚʧʨʘʮʷ ʫʨʷʜʫ ʪʘ ʙʽʟʥʝʩ-ʩʝʢʪʦʨʫ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʽʥʥʦʚʘʮʽʡʥʠʭ STEM-

ʧʨʦʛʨʘʤ. ʉʽʥʛʘʧʫʨʫ ʟ ʡʦʛʦ ʽʥʪʝʛʨʦʚʘʥʠʤ ʧʽʜʭʦʜʦʤ ʪʘ ʧʽʜʪʨʠʤʢʦʶ ʚʯʠʪʝʣʽʚ, 

ʉʐɸ ʟ ʧʨʦʛʨʘʤʦʶ çProject Lead The Wayè, ʱʦ ʩʪʠʤʫʣʶʻ ʽʥʪʝʨʝʩ ʜʦ ʽʥʞʝʥʝʨʽʾ, 

ʌʽʥʣʷʥʜʽʶ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʘʢʪʠʯʥʽʩʪʴ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʧʽʜʭʽʜ, ʅʽʤʝʯʯʠʥʽ, ʜʝ 

ʩʠʩʪʝʤʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽ ʧʘʨʪʥʝʨʩʪʚʘ ʟ ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʪʘ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʥʘʥʴ ʽ ʗʧʦʥʽʶ ʟ ʾʭʥʽʤ ʬʦʢʫʩʦʤ ʥʘ ʪʚʦʨʯʦʩʪʽ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʢʘʭ. ʎʽ 

ʧʨʠʢʣʘʜʠ ʧʦʢʘʟʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʽʜʭʦʜʽʚ ʜʦ STEM-ʦʩʚʽʪʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʾʭ 

ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʦʛʨʘʤʘ çProject Lead The Wayè (PLTW), ʫ ʉʐɸ ʚʠʟʥʘʥʘ 

ʦʜʥʽʻʶ ʟ ʥʘʡʫʩʧʽʰʥʽʰʠʭ STEM-ʽʥʽʮʽʘʪʠʚ. ɺʦʥʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ (STEM) ʰʣʷʭʦʤ 

ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʮʠʭ ʧʨʝʜʤʝʪʽʚ ʥʘ ʨʽʚʥʽ 

ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ. 

ʆʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʠ PLTW ʚʢʣʶʯʘʶʪʴ: 

¶ ɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ: PLTW ʧʨʦʧʦʥʫʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʫʨʩʠ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʚʠʚʯʘʪʠ STEM-ʧʨʝʜʤʝʪʠ ʯʝʨʝʟ ʨʝʘʣʴʥʽ ʧʨʦʻʢʪʠ, 

ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ. ʎʝʡ ʧʽʜʭʽʜ ʟʘʮʽʢʘʚʣʶʻ ʫʯʥʽʚ ʪʘ 

ʩʧʨʠʷʻ ʾʭʥʴʦʤʫ ʘʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʶ. 

¶ ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʫʨʩʽʚ: PLTW ʧʨʦʧʦʥʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʫʨʩʠ ʫ ʛʘʣʫʟʽ 

STEM, ʚʢʣʶʯʘʶʯʠ ʙʽʦʤʝʜʠʯʥʫ ʽʥʞʝʥʝʨʽʶ, ʢʦʤʧ'ʶʪʝʨʥʽ ʥʘʫʢʠ, ʽʥʞʝʥʝʨʽʶ, 

ʨʦʙʦʪʦʪʝʭʥʽʢʫ ʪʘ ʽʥʰʽ. ʋʯʥʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʠʨʘʪʠ ʢʫʨʩʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʚʦʾʭ ʽʥʪʝʨʝʩʽʚ ʪʘ ʮʽʣʝʡ. 

¶ ʇʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ: PLTW ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ ʚʯʠʪʝʣʽʚ ʯʝʨʝʟ 

ʧʨʦʬʝʩʽʡʥʽ ʨʦʟʚʠʪʦʢ ʧʨʦʛʨʘʤ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʯʠʪʝʣʷʤ ʦʪʨʠʤʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ STEM-ʧʨʝʜʤʝʪʽʚ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʤʦʛʘʤʠ ʧʨʦʛʨʘʤʠ. 
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¶ ʇʘʨʪʥʝʨʩʪʚʦ ʟ ʧʨʦʤʠʩʣʦʚʽʩʪʶ: PLTW ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʻ ʟ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ 

ʦʪʨʠʤʫʚʘʪʠ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʽ ʟʚ'ʷʟʦʢ ʟ ʨʝʘʣʴʥʠʤʠ ʧʨʦʬʝʩʽʡʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʚ ʛʘʣʫʟʽ STEM. 

ɿʘʛʘʣʦʤ, ʧʨʦʛʨʘʤʘ çProject Lead The Wayè ʩʪʠʤʫʣʶʻ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ 

STEM-ʜʠʩʮʠʧʣʽʥ, ʥʘʜʘʶʯʠ ʾʤ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʟʥʘʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ. 

ʋ ʗʧʦʥʽʾ ʞ, ʫʩʧʽʰʥʠʡ ʜʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʢʫʣʴʪʫʨʽ ʽʥʥʦʚʘʮʽʡ ʪʘ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. ʆʩʴ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʮʴʦʛʦ 

ʜʦʩʚʽʜʫ: 

¶ ʊʚʦʨʯʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ: ʗʧʦʥʩʴʢʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. ʋʯʥʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘʪʠ ʩʚʦʾ ʽʜʝʾ ʪʘ 

ʚʽʜʢʨʠʚʘʪʠ ʥʦʚʽ ʰʣʷʭʠ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ. 

¶ ʇʨʘʢʪʠʯʥʽʩʪʴ ʽ ʧʽʜʪʨʠʤʢʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʋ ʷʧʦʥʩʴʢʠʭ 

ʰʢʦʣʘʭ ʥʘʜʘʻʪʴʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʘʢʪʠʯʥʠʤ ʘʩʧʝʢʪʘʤ ʥʘʚʯʘʥʥʷ. ʋʯʥʽ 

ʯʘʩʪʦ ʟʘʡʤʘʶʪʴʩʷ ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʚʠʚʯʘʪʠ 

ʥʘʫʢʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʧʨʘʢʪʠʮʽ. 

¶ ɸʢʪʠʚʥʘ ʧʽʜʪʨʠʤʢʘ ʜʝʨʞʘʚʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʗʧʦʥʩʴʢʠʡ ʫʨʷʜ ʪʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʶʪʴ ʫ ʩʬʝʨʽ STEM-ʦʩʚʽʪʠ. ʎʝ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʧʽʜʪʨʠʤʢʫ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʞʫʚʘʥʥʷ ʜʣʷ ʫʯʥʽʚ ʫ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʘʥʽʷʭ. 

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʢʫʣʴʪʫʨʦʶ: ʋʨʦʢʠ STEM-ʦʩʚʽʪʠ ʯʘʩʪʦ 

ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʷʧʦʥʩʴʢʠʤʠ ʮʽʥʥʦʩʪʷʤʠ ʪʘ ʢʫʣʴʪʫʨʦʶ. ʎʝ 

ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʟʤʽʮʥʶʻ ʾʭ ʟʚ'ʷʟʦʢ ʟ 

ʚʠʚʯʝʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ. 

¶ ɺʠʩʦʢʽ ʩʪʘʥʜʘʨʪʠ ʦʩʚʽʪʠ: ʗʧʦʥʽʷ ʤʘʻ ʦʜʥʫ ʟ ʥʘʡʚʠʱʠʭ ʷʢʦʩʪʝʡ ʦʩʚʽʪʠ ʫ 

ʩʚʽʪʽ. ɺʠʩʦʢʽ ʩʪʘʥʜʘʨʪʠ ʩʪʠʤʫʣʶʶʪʴ ʫʯʥʽʚ ʜʦ ʜʦʩʷʛʥʝʥʴ ʪʘ ʨʦʟʚʠʪʢʫ ʩʚʦʾʭ 

ʟʜʽʙʥʦʩʪʝʡ ʫ ʛʘʣʫʟʽ STEM. 
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ʎʽ ʬʘʢʪʦʨʠ ʩʧʽʣʴʥʦ ʩʧʨʠʷʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʶ STEM-ʦʩʚʽʪʠ ʚ ʗʧʦʥʽʾ ʪʘ 

ʬʦʨʤʫʶʪʴ ʩʠʣʴʥʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʢʨʘʾʥʽ. 

ʅʘʤ ʮʽʢʘʚʠʤ ʙʫʜʝ ʜʦʩʚʽʜ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʘʜʞʝ ʥʘʰʘ ʢʨʘʾʥʘ ʻ 

ʢʘʥʜʠʜʘʪʦʤ ʥʘ ʚʩʪʫʧ ʜʦ ʮʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʪʦʤʫ ʾʭ ʽʥʽʮʽʘʪʠʚʠ ʫ ʛʘʣʫʟʽ STEM 

ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʥʘʤ ʢʦʨʠʩʥʠʡ ʜʦʩʚʽʜ ʪʘ ʧʽʜʢʘʟʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ. ʈʦʙʦʪʘ ʥʘʜ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ STEM-ʦʩʚʽʪʠ ʚ ɭʉ ʤʦʞʝ ʜʘʪʠ ʥʘʤ 

ʚʘʞʣʠʚʽ ʫʨʦʢʠ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ, ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤ, ʘ ʪʘʢʦʞ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʨʽʟʥʠʤʠ ʩʝʢʪʦʨʘʤʠ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʊʘʢʠʡ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʦʩʚʽʪʠ 

ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ ʚ ʛʘʣʫʟʽ STEM ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ. 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ (ɭʉ) ʘʢʪʠʚʥʦ ʧʽʜʪʨʠʤʫʻ ʦʩʚʽʪʥʽ STEM-ʽʥʽʮʽʘʪʠʚʠ 

(Science, Technology, Engineering and Mathematics) ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ 

ʪʘ ʤʦʪʠʚʘʮʽʾ ʜʦ STEM-ʜʠʩʮʠʧʣʽʥ ʩʝʨʝʜ ʤʦʣʦʜʽ, ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʢʘʜʨʽʚ ʜʣʷ STEM-ʧʨʦʬʝʩʽʡ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ɭʚʨʦʧʠ ʚ 

ʛʘʣʫʟʽ STEM-ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ. ʎʽ ʽʥʽʮʽʘʪʠʚʠ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʦʚʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ ʩʝʨʝʜ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʩʪʠʤʫʣʶʶʪʴ 

ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ɭʚʨʦʧʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ 

ʫ ʩʬʝʨʽ STEM, ʱʦ ʩʧʨʠʷʻ ʟʘʛʘʣʴʥʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ [3, ʩ. 27]. 

ʆʩʴ ʜʝʷʢʽ ʟ ʢʣʶʯʦʚʠʭ STEM ʧʨʦʛʨʘʤ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ɭʚʨʦʧʝʡʩʴʢʦʤʫ 

ʉʦʶʟʽ:  

Erasmus+: ɸʤʙʽʪʥʘ ʧʨʦʛʨʘʤʘ ɭʉ ʥʘ 2021-2027 ʨʦʢʠ, ʱʦ ʥʘʜʘʻ ʛʨʘʥʪʠ ʥʘ 

ʥʘʚʯʘʥʥʷ, ʩʪʘʞʫʚʘʥʥʷ, ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʛʘʣʫʟʽ STEM. ʇʨʦʛʨʘʤʘ 

ʬʽʥʘʥʩʫʻ ʩʧʽʣʴʥʽ ʧʨʦʻʢʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ STEM-ʢʫʨʩʽʚ, ʧʨʦʛʨʘʤ, ʽʥʥʦʚʘʮʽʡ, 

ʘ ʪʘʢʦʞ ʟʘʭʦʜʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ STEM-ʜʠʩʮʠʧʣʽʥ, 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ɭʉ ʟ ʧʘʨʪʥʝʨʘʤʠ ʟ-

ʟʘ ʤʝʞ ɭʉ ʫ STEM-ʦʩʚʽʪʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

Marie  Skğodowska-Curie Actions: ʎʷ ʧʨʦʛʨʘʤʘ ʻ ʢʣʶʯʦʚʦʶ ʽʥʽʮʽʘʪʠʚʦʶ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ ʫ STEM-ʛʘʣʫʟʷʭ. 

ɺʦʥʘ ʥʘʜʘʻ ʛʨʘʥʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʦʩʣʽʜʞʝʥʴ, ʧʽʜʪʨʠʤʫʻ ʪʘʣʘʥʦʚʠʪʠʭ 
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ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʫ ʛʘʣʫʟʽ STEM, ʧʦʩʠʣʶʻ ʩʧʽʚʧʨʘʮʶ ʘʢʘʜʝʤʽʯʥʦʾ ʩʧʽʣʴʥʦʪʠ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ STEM-ʩʬʝʨʽ, ʬʽʥʘʥʩʫʶʯʠ ʩʧʽʣʴʥʽ ʧʨʦʻʢʪʠ ʪʘ ʩʪʘʞʫʚʘʥʥʷ. 

European Institute of Innovation and Technology (EIT): ʎʝ ʤʝʨʝʞʘ, ʱʦ 

ʦʙ'ʻʜʥʫʻ ʧʦʥʘʜ 600 ʧʘʨʪʥʝʨʽʚ ʟ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʮʝʥʪʨʽʚ, ʙʽʟʥʝʩ-

ʢʦʤʧʘʥʽʡ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʟ 27 ʢʨʘʾʥ ɭʉ, ʱʦ ʥʝ ʣʠʰʝ ʩʪʚʦʨʶʻ, ʘʣʝ ʡ 

ʘʢʪʠʚʥʦ ʧʽʜʪʨʠʤʫʻ ʽʥʥʦʚʘʮʽʡʥʽ ʝʢʦʩʠʩʪʝʤʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ STEM-ʛʘʣʫʟʷʭ, ʱʦ 

ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʥʘ ʥʘʫʮʽ, ʪʝʭʥʦʣʦʛʽʷʭ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʮʽ, ʰʣʷʭʦʤ 

ʧʦʻʜʥʘʥʥʷ ʘʢʘʜʝʤʽʯʥʦʛʦ, ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ʆʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʛʨʘʤ, ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ STEM-

ʦʩʚʽʪʫ ʯʝʨʝʟ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ ʫ ʮʽʡ ʛʘʣʫʟʽ, ʨʦʟʨʦʙʢʫ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ STEM-ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʩʧʽʚʧʨʘʮʶ ʟ ʜʝʨʞʘʚʘʤʠ-ʯʣʝʥʘʤʠ ɭʉ, 

ʪʘ ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ.  

ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʩʧʨʠʷʪʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʟʚʠʪʢʫ 

STEM-ʦʩʚʽʪʠ, ʩʧʨʠʷʻ ʟʙʣʠʞʝʥʥʶ ʥʘʫʢʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ 

ʥʘʫʢʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʫ 

ʛʘʣʫʟʽ STEM. 

ʂʦʞʥʘ ʟ ʮʠʭ ʽʥʽʮʽʘʪʠʚ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʨʽʚʥʷ ʦʩʚʽʪʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʧʽʜʪʨʠʤʢʫ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ ʪʘ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡ. ɼʘʚʘʡʪʝ ʨʦʟʛʣʷʥʝʤʦ ʩʧʝʮʠʬʽʢʫ ʪʘ ʥʘʧʨʷʤʠ 

ʧʝʨʝʣʽʯʝʥʠʭ ʧʨʦʛʨʘʤ, ʾʭ ʚʘʞʣʠʚʽʩʪʴ ʜʣʷ ʨʦʟʚʠʪʢʫ STEM ʦʩʚʽʪʠ, ʪʘ ʷʢ ʜʞʝʨʝʣʦ 

ʥʘʪʭʥʝʥʥʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʽʥʽʮʽʘʪʠʚ ʫ ʦʩʚʽʪʥʶ ʩʠʩʪʝʤʫ 

ʋʢʨʘʾʥʠ. 

ʇʨʦʛʨʘʤʘ ɭʉ Erasmus+ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʛʨʘʤ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʠ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ  ʤʦʣʦʜʽ. 

Erasmus+ ʚʽʜʢʨʠʪʘ ʜʣʷ ʫʯʘʩʪʽ 33 ʢʨʘʾʥ ʧʨʦʛʨʘʤʠ (27 ʜʝʨʞʘʚ-ʯʣʝʥʽʚ ɭʉ, ʘ ʪʘʢʦʞ 

ɯʩʣʘʥʜʽʷ, ʃʽʭʪʝʥʰʪʝʡʥ, ʅʦʨʚʝʛʽʷ, ʇʽʚʥʽʯʥʘ ʄʘʢʝʜʦʥʽʷ, ʉʝʨʙʽʷ ʪʘ ʊʫʨʝʯʯʠʥʘ). 

ʇʨʦʛʨʘʤʘ ʪʘʢʦʞ ʚʽʜʢʨʠʪʘ ʜʣʷ ʯʘʩʪʢʦʚʦʾ ʫʯʘʩʪʽ ʽʥʰʠʭ ʢʨʘʾʥ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ. 

ɿʘʛʘʣʴʥʠʡ ʙʶʜʞʝʪ Erasmus+ ʥʘ 2021-2027 ʨʦʢʠ ʩʪʘʥʦʚʠʪʴ 26,2 ʤʣʨʜ 

ʻʚʨʦ. ʇʨʦʛʨʘʤʘ ʥʘʜʘʻ ʛʨʘʥʪʠ ʪʘ ʬʽʥʘʥʩʦʚʫ ʧʽʜʪʨʠʤʢʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʻʢʪʽʚ, ʩʧʽʚʧʨʘʮʽ ʪʘ ʨʦʟʚʠʪʢʫ ʧʦʪʝʥʮʽʘʣʫ ʚ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ. 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʘʧʨʷʤʢʽʚ Erasmus+, ʰʢʽʣʴʥʘ STEM-ʦʩʚʽʪʘ ʻ 

ʦʜʥʠʤ ʟ ʾʾ ʙʝʟʧʝʨʝʯʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ, ʘʜʞʝ ʦʬʽʮʽʡʥʠʤʠ ʮʽʣʷʤʠ ʜʘʥʦʾ ʧʨʦʛʨʘʤʠ ʻ 

ʧʽʜʪʨʠʤʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ, ʚʽʜ 

ʜʦʰʢʽʣʴʥʦʾ ʜʦ ʩʝʨʝʜʥʴʦʾ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. ʇʨʦʛʨʘʤʘ ʥʘʜʘʻ ʰʢʦʣʘʤ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʯʠʪʝʣʽʚ, ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ, ʨʦʟʨʦʙʢʠ 

ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ STEM-ʥʘʚʯʘʥʥʷ ʪʘ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ ʫ ʮʽʡ ʩʬʝʨʽ. 

ʊʦʙʪʦ ʮʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʦʩʫʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʫ ʰʢʦʣʘʭ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʧʨʦʛʨʘʤʠ ʻ: 

ʉʪʨʘʪʝʛʽʯʥʝ ʧʘʨʪʥʝʨʩʪʚʦ: ʋ ʨʘʤʢʘʭ Erasmus+ ʰʢʦʣʠ (ʫʥʽʚʝʨʩʠʪʝʪʠ) ʤʦʞʫʪʴ 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʽʥʰʠʤʠ ʦʩʚʽʪʥʽʤʠ ʟʘʢʣʘʜʘʤʠ, ʢʦʤʧʘʥʽʷʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ STEM-ʧʨʦʻʢʪʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, 

ʤʝʪʦʜʠʢ ʚʠʢʣʘʜʘʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ. 

ʉʧʽʚʧʨʘʮʷ ʫ STEM ʧʨʦʻʢʪʘʭ: ʐʢʦʣʠ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʤʽʞʥʘʨʦʜʥʠʭ 

ʧʨʦʻʢʪʘʭ ʟ ʨʦʟʨʦʙʢʠ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ STEM-ʦʩʚʽʪʠ ʥʘ 

ʰʢʽʣʴʥʦʤʫ ʨʽʚʥʽ. 

ʆʙʤʽʥ ʜʦʩʚʽʜʦʤ ʚʯʠʪʝʣʽʚ STEM-ʜʠʩʮʠʧʣʽʥ: ɺʯʠʪʝʣʽ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʝʜʤʝʪʽʚ ʤʦʞʫʪʴ ʧʨʦʭʦʜʠʪʠ ʩʪʘʞʫʚʘʥʥʷ ʚ ʽʥʰʠʭ ʰʢʦʣʘʭ ʘʙʦ 

ʫʩʪʘʥʦʚʘʭ ʢʨʘʾʥ-ʫʯʘʩʥʠʮʴ ʜʣʷ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ, ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ 

ʚʠʚʯʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ ʚʠʢʣʘʜʘʥʥʷ STEM. 

ʉʪʘʪʠʩʪʠʢʘ ɭʉ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʻʢʪʽʚ Erasmus+ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʩʘʤʝ ʥʘ ʨʽʚʥʽ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. ʅʘʧʨʠʢʣʘʜ, ʫ 2019 ʨʦʮʽ ʙʣʠʟʴʢʦ 20% 

ʫʩʽʭ ʧʨʦʛʨʘʤ ʟ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʫ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ, ʧʨʠʧʘʜʘʣʦ ʩʘʤʝ ʥʘ ʫʯʥʽʚ ʪʘ 

ʧʝʨʩʦʥʘʣ ʰʢʽʣ. 

ɹʘʛʘʪʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʘʛʝʥʪʩʪʚ Erasmus+ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʤʘʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ ʘʙʦ ʝʢʩʧʝʨʪʽʚ, ʷʢʽ ʦʧʽʢʫʶʪʴʩʷ ʰʢʽʣʴʥʠʤʠ ʧʨʦʻʢʪʘʤʠ ʪʘ 

ʟʘʣʫʯʝʥʥʷʤ ʰʢʽʣ ʜʦ ʧʨʦʛʨʘʤʠ. 

ʅʘ ʦʬʽʮʽʡʥʠʭ ʨʝʩʫʨʩʘʭ Erasmus+ ʨʝʛʫʣʷʨʥʦ ʧʫʙʣʽʢʫʶʪʴʩʷ ʧʨʠʢʣʘʜʠ 

ʫʩʧʽʰʥʠʭ STEM-ʧʨʦʻʢʪʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʰʢʦʣʘʤʠ ʟʘ ʧʽʜʪʨʠʤʢʠ ʮʽʻʾ ʧʨʦʛʨʘʤʠ. 
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ʇʨʦʛʨʘʤʘ Marie  Skğodowska-Curie Actions (MSCA) ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ 

ʽʥʽʮʽʘʪʠʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʪʨʠʤʢʫ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʽʥʥʦʚʘʮʽʡ ʫ ʛʘʣʫʟʽ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ (STEM). ʎʷ 

ʧʨʦʛʨʘʤʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ  ʚʧʨʦʚʘʜʞʝʥʥʽ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ STEM-ʦʩʚʽʪʠ 

ʚ ʰʢʽʣʴʥʦʤʫ ʩʝʢʪʦʨʽʚ ʢʨʘʾʥʘʭ ɭʉ ʪʘ ʢʨʘʾʥʘʭ ʧʘʨʪʥʝʨʘʭ. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʧʨʦʛʨʘʤʠ ʻ: 

ʇʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ STEM-ʜʠʩʮʠʧʣʽʥ: MSCA ʬʽʥʘʥʩʫʻ ʧʨʦʻʢʪʠ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʤʘʪʝʤʘʪʠʢʠ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʽʥʞʝʥʝʨʽʾ. ʎʝ ʚʢʣʶʯʘʻ ʪʨʝʥʽʥʛʠ, ʩʪʘʞʫʚʘʥʥʷ, ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʤʽʞ ʚʯʠʪʝʣʷʤʠ 

ʨʽʟʥʠʭ ʢʨʘʾʥ ʜʣʷ ʦʥʦʚʣʝʥʥʷ ʾʭʥʽʭ ʟʥʘʥʴ ʪʘ ʥʘʙʫʪʪʷ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʠʢ ʚʠʢʣʘʜʘʥʥʷ 

STEM-ʧʨʝʜʤʝʪʽʚ. 

ʈʦʟʨʦʙʢʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ɿʘ ʧʽʜʪʨʠʤʢʠ MSCA 

ʩʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʨʝʩʫʨʩʠ, ʦʥʣʘʡʥ-ʢʫʨʩʠ, 

ʩʠʤʫʣʷʪʦʨʠ ʪʘ ʽʥʰʽ ʽʥʥʦʚʘʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʠʚʯʝʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ ʫ 

ʰʢʦʣʘʭ. ʎʝ ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ, ʥʘʦʯʥʠʤ ʪʘ ʮʽʢʘʚʠʤ ʜʣʷ 

ʫʯʥʽʚ. 

ʉʧʽʚʧʨʘʮʷ ʤʽʞ ʰʢʦʣʘʤʠ ʪʘ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ: ʇʨʦʛʨʘʤʘ ʟʘʦʭʦʯʫʻ 

ʧʘʨʪʥʝʨʩʪʚʦ ʤʽʞ ʰʢʦʣʘʤʠ, ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʮʝʥʪʨʘʤʠ ʜʣʷ 

ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʻʢʪʽʚ, ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʝʢʩʢʫʨʩʽʡ ʪʘ 

ʟʫʩʪʨʽʯʝʡ ʟ ʚʯʝʥʠʤʠ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʟʥʘʯʝʥʥʷ STEM ʜʣʷ 

ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ. 

ʇʦʧʫʣʷʨʠʟʘʮʽʷ STEM ʫ ʰʢʦʣʘʭ: ɿʘ ʨʘʭʫʥʦʢ ʛʨʘʥʪʽʚ MSCA ʦʨʛʘʥʽʟʦʚʫʶʪʴʩʷ 

ʥʘʫʢʦʚʽ ʬʝʩʪʠʚʘʣʽ, ʢʦʥʢʫʨʩʠ, ʚʠʩʪʘʚʢʠ, ʣʽʪʥʽ ʪʘʙʦʨʠ ʪʘ ʽʥʰʽ ʟʘʭʦʜʠ ʚ ʰʢʦʣʘʭ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʫʯʥʽʚ ʧʨʦ STEM ʪʘ ʾʭʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʠʚʯʝʥʥʷ 

ʮʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʂʨʽʤ ʪʦʛʦ, MSCA ʤʘʻ ʧʨʦʛʨʘʤʠ ʧʽʜʪʨʠʤʢʠ ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ, ʥʘʜʘʶʯʠ 

ʾʤ ʜʦʩʪʫʧ ʜʦ ʩʪʠʧʝʥʜʽʡ, ʪʨʝʥʽʥʛʽʚ ʪʘ ʤʝʥʪʦʨʩʪʚʘ. ʎʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʫ ʫ ʛʘʣʫʟʽ STEM ʪʘ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʥʘʫʢʦʚʦʾ 

ʝʢʩʧʝʨʪʠʟʠ. 
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European Institute of Innovation and Technology (EIT) ʥʝ ʻ ʦʢʨʝʤʦʶ 

ʧʨʦʛʨʘʤʦʶ, ʘ ʨʘʜʰʝ ʥʝʟʘʣʝʞʥʠʤ ʦʨʛʘʥʦʤ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. EIT ï ʮʝ ʦʨʛʘʥ 

ɭʉ, ʟʘʩʥʦʚʘʥʠʡ ʫ 2008 ʨʦʮʽ, ʷʢʠʡ ʜʽʻ ʷʢ ʽʥʥʦʚʘʮʽʡʥʠʡ ʮʝʥʪʨ, ʱʦ ʦʙ'ʻʜʥʫʻ ʚʠʱʽ 

ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ, ʜʦʩʣʽʜʥʠʮʴʢʽ ʽʥʩʪʠʪʫʪʠ ʪʘ ʧʨʠʚʘʪʥʽ ʢʦʤʧʘʥʽʾ. ʁʦʛʦ ʤʝʪʦʶ ʻ 

ʩʧʨʠʷʥʥʷ ʩʪʘʣʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ɭʚʨʦʧʠ ʰʣʷʭʦʤ ʧʦʩʠʣʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. 

ʍʦʯʘ EIT ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʻ ʦʢʨʝʤʦʶ ʧʨʦʛʨʘʤʦʶ, ʚʽʥ ʚʠʩʪʫʧʘʻ ʨʫʰʽʡʥʦʶ 

ʩʠʣʦʶ ʙʘʛʘʪʴʦʭ ʽʥʽʮʽʘʪʠʚ, ʧʨʦʻʢʪʽʚ ʪʘ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʩʬʝʨʽ ʦʩʚʽʪʠ, ʚʢʣʶʯʘʶʯʠ STEM-ʦʩʚʽʪʫ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ï 

ʚʽʜ ʰʢʽʣʴʥʦʛʦ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʛʦ ʪʘ ʧʽʩʣʷʜʠʧʣʦʤʥʦʛʦ ʥʘʚʯʘʥʥʷ [3, ʩ. 30]. 

ʊʘʢʠʤ ʯʠʥʦʤ, EIT ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʢʦʦʨʜʠʥʘʮʽʾ ʟʫʩʠʣʴ ʨʽʟʥʠʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ (ʦʩʚʽʪʥʽʭ, ʥʘʫʢʦʚʠʭ ʪʘ ʙʽʟʥʝʩ-ʦʨʛʘʥʽʟʘʮʽʡ) ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʚ ɭʚʨʦʧʽ, ʧʽʜʪʨʠʤʫʶʯʠ ʯʠʩʣʝʥʥʽ ʧʨʦʛʨʘʤʠ, ʽʥʽʮʽʘʪʠʚʠ 

ʪʘ ʧʘʨʪʥʝʨʩʪʚʘ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʛʘʣʫʟʷʭ. 

ɯʥʽʮʽʘʪʠʚʠ ʪʘ ʧʨʦʻʢʪʠ (EIT) ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʰʢʽʣʴʥʦʾ 

STEM-ʦʩʚʽʪʠ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʽʮʽʘʪʠʚʠ ʪʘ ʧʨʦʻʢʪʠ: [5, ʩ. 57]. 

ʇʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ STEM-ʜʠʩʮʠʧʣʽʥ: EIT ʧʽʜʪʨʠʤʫʻ ʧʨʦʛʨʘʤʠ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʤʘʪʝʤʘʪʠʢʠ. ʎʽ ʧʨʦʛʨʘʤʠ ʧʨʦʧʦʥʫʶʪʴ ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʪʨʝʥʽʥʛʠ, 

ʩʪʘʞʫʚʘʥʥʷ ʜʣʷ ʦʥʦʚʣʝʥʥʷ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʚʠʢʣʘʜʘʥʥʷ STEM-ʧʨʝʜʤʝʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ. 

ʈʦʟʨʦʙʢʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʌʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʻʢʪʽʚ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ ʪʘ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ ʜʣʷ ʚʠʚʯʝʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ ʫ 

ʰʢʦʣʘʭ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʨʦʙʣʷʪʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ ʪʘ ʧʨʘʢʪʠʯʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʤ. 

ɿʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʻʢʪʽʚ: ʇʽʜʪʨʠʤʢʘ ʽʥʽʮʽʘʪʠʚ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʰʢʦʣʷʨʘʤ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʨʝʘʣʴʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʻʢʪʘʭ, 

ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʥʘʫʢʦʚʮʽʚ ʽ ʬʘʭʽʚʮʽʚ 
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ʟ ʛʘʣʫʟʝʡ STEM. ʎʝ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʨʦʟʚʠʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʪʘ ʢʨʘʱʝ 

ʟʨʦʟʫʤʽʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ STEM ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. 

ʉʧʽʚʧʨʘʮʷ ʟ ʙʽʟʥʝʩʦʤ ʪʘ ʧʨʦʤʠʩʣʦʚʽʩʪʶ: ɿʘʦʭʦʯʝʥʥʷ ʧʘʨʪʥʝʨʩʪʚʘ ʤʽʞ 

ʰʢʦʣʘʤʠ, ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ, ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʮʝʥʪʨʘʤʠ ʪʘ ʧʨʠʚʘʪʥʠʤʠ 

ʢʦʤʧʘʥʽʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʧʽʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʟʘʭʦʜʽʚ, ʝʢʩʢʫʨʩʽʡ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫʯʘʩʪʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʽʟʥʝʩʫ ʫ ʚʠʢʣʘʜʘʥʥʽ STEM-ʜʠʩʮʠʧʣʽʥ. ʎʝ 

ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʝʘʣʴʥʠʤʠ ʢʘʨ'ʻʨʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚ 

STEM-ʩʝʢʪʦʨʽ. 

ʇʦʧʫʣʷʨʠʟʘʮʽʷ STEM-ʦʩʚʽʪʠ: ʆʨʛʘʥʽʟʘʮʽʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʭ 

ʟʘʭʦʜʽʚ, ʢʦʥʢʫʨʩʽʚ, ʬʝʩʪʠʚʘʣʽʚ, ʚʠʩʪʘʚʦʢ ʪʘ ʣʽʪʥʽʭ ʪʘʙʦʨʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʨʝʩʫ ʰʢʦʣʷʨʽʚ ʜʦ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ. 

ʈʘʟʦʤ ʮʽ ʽʥʽʮʽʘʪʠʚʠ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ɭʉ ʰʣʷʭʦʤ ʧʽʜʪʨʠʤʢʠ ʦʩʚʽʪʠ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʫ ʧʨʠʨʦʜʥʠʯʠʭ ʛʘʣʫʟʷʭ, ʘ ʪʘʢʦʞ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʩʪʽ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ɭʉ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʡʦʛʦ ʝʢʦʥʦʤʽʢʠ. 

ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ, ʪʦ ʋʢʨʘʾʥʘ ʘʢʪʠʚʥʦ ʧʨʘʮʶʻ ʥʘʜ 

ʨʦʟʙʫʜʦʚʦʶ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʩʠʩʪʝʤʠ STEM-ʦʩʚʽʪʠ, ʱʦʙ ʥʝ ʚʽʜʩʪʘʚʘʪʠ ʚʽʜ 

ʢʨʘʾʥ-ʣʽʜʝʨʽʚ ʮʽʻʾ ʛʘʣʫʟʽ. ɺʧʨʦʚʘʜʞʫʻ ʩʪʨʘʪʝʛʽʯʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʽʥʽʮʽʘʪʠʚʠ ʜʣʷ 

ʧʦʩʠʣʝʥʥʷ ʩʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʮʽʡ ʩʬʝʨʽ. ʅʘʰʘ ʜʝʨʞʘʚʘ ʜʝʤʦʥʩʪʨʫʻ ʩʚʦʶ 

ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʟʤʽʥ ʪʘ ʨʦʟʚʠʪʢʫ, ʚ ʢʦʥʪʝʢʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʯʣʝʥʩʪʚʘ ʫ ɭʉ. 

ɺʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʪʘ ʢʨʘʱʠʭ ʧʨʘʢʪʠʢ ʫ STEM-ʦʩʚʽʪʽ, ʟʦʢʨʝʤʘ ʟʘ ʫʯʘʩʪʶ ʧʨʦʛʨʘʤ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʤʦʞʝ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʣʷ ʋʢʨʘʾʥʠ ʚ ʜʦʩʷʛʥʝʥʥʽ 

ʚʠʩʦʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʦʩʚʽʪʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʮʽʡ ʩʫʯʘʩʥʽʡ ʛʘʣʫʟʽ. 

ɿʦʢʨʝʤʘ, ʫ 2017 ʨʦʮʽ ʋʨʷʜʦʤ ʟʘʪʚʝʨʜʞʝʥʦ ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ STEM-

ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʪʫʧʦʚʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ, 

ʧʨʦʛʨʘʤ, ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ. ʄʝʪʘ ʩʪʨʘʪʝʛʽʾ ï ʟʨʦʙʠʪʠ STEM-ʦʩʚʽʪʫ ʜʦʩʪʫʧʥʦʶ 

ʜʣʷ ʚʩʽʭ ʜʽʪʝʡ ʪʘ ʤʦʣʦʜʽ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʫʚʘʪʠ ʾʭ ʜʦ ʨʦʙʦʪʠ ʚ STEM-

ʛʘʣʫʟʷʭ. ʇʣʘʥʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʦʜʠʥ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʚʯʝʥʥʶ 

ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢ ʫ ʧʦʯʘʪʢʦʚʠʭ, ʪʘʢ ʽ ʩʝʨʝʜʥʽʭ ʢʣʘʩʘʭ [4, ʩ. 27]. 
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ʂʦʥʮʝʧʮʽʷ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ), ʱʦ 

ʨʦʟʨʦʙʣʝʥʘ  ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʫ 2020 ʨʦʮʽ ʤʘʻ ʥʘ ʤʝʪʽ 

ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʦʩʚʽʪʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʨʦʙʠʪʠ ʾʾ ʙʽʣʴʰ 

STEM-ʦʨʽʻʥʪʦʚʘʥʦʶ [3, ʩ. 17]. 

ʈʝʘʣʽʟʫʶʪʴʩʷ ʧʨʦʻʢʪʠ ʽʟ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʾ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ: 

ʅʘʧʨʠʢʣʘʜ ʢʦʤʧʘʥʽʷ Microsoft ʚʧʨʦʚʘʜʞʫʻ ʧʨʦʛʨʘʤʫ ʩʪʚʦʨʝʥʥʷ STEM-ʮʝʥʪʨʽʚ ʫ 

ʰʢʦʣʘʭ ʋʢʨʘʾʥʠ, ʦʙʣʘʰʪʦʚʫʶʪʴʩʷ ʥʦʚʽʪʥʽ ʥʘʚʯʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʢʣʘʩʠ ʟ 3D-

ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʘ ɯʊ. ʎʝ ʤʝʨʝʞʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ, ʜʝ ʥʘʚʯʘʥʥʷ ʟʦʩʝʨʝʜʞʝʥʝ ʥʘ STEM-ʧʨʝʜʤʝʪʘʭ. ʇʝʨʰʽ ʰʢʦʣʠ ʙʫʣʠ 

ʚʽʜʢʨʠʪʽ ʫ 2015 ʨʦʮʽ ʫ ʂʠʻʚʽ, ʍʘʨʢʦʚʽ ʪʘ ʃʴʚʦʚʽ. ʉʪʘʥʦʤ ʥʘ 2023 ʨʽʢ ʽʩʥʫʚʘʣʦ 

ʧʦʥʘʜ 300 STEM-ʰʢʽʣ ʧʦ ʚʩʽʡ ʢʨʘʾʥʽ.  ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʨʠʥʢʫ. 

ɺ ʩʪʽʥʘʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʩʪʚʦʨʶʶʪʴʩʷ ʪʝʭʥʦʧʘʨʢʠ, ʙʽʟʥʝʩ-ʽʥʢʫʙʘʪʦʨʠ ʜʣʷ 

ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ. ʅʘʧʨʠʢʣʘʜ, STEM-ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʠ ʂʇɯ ʪʘ 

ʃʴʚʽʚʩʴʢʽʡ ʧʦʣʽʪʝʭʥʽʮʽ. ʎʝ ʩʪʠʤʫʣʶʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʜʦʩʷʛʥʝʥʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʥʘʫʢʠ ʚ ʝʢʦʥʦʤʽʢʫ [6, ʩ. 33]. 

ʑʦʨʽʯʥʠʡ ʦʩʚʽʪʥʽʡ ʬʝʩʪʠʚʘʣʴ EdCamp, ʟʘʧʦʯʘʪʢʦʚʘʥʠʡ ʫ 2016 ʨʦʮʽ, ʱʦ 

ʦʙ'ʻʜʥʫʻ ʚʯʠʪʝʣʽʚ, ʦʩʚʽʪʷʥ ʪʘ ʝʢʩʧʝʨʪʽʚ ʚ ʛʘʣʫʟʽ STEM. ɺʽʥ ʧʨʦʧʦʥʫʻ ʣʝʢʮʽʾ, 

ʤʘʡʩʪʝʨ-ʢʣʘʩʠ ʪʘ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʟ ʚʠʢʣʘʜʘʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ. 

ʆʨʛʘʥʽʟʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʥʢʫʨʩʠ, ʟʤʘʛʘʥʥʷ ʪʘ ʦʣʽʤʧʽʘʜʠ ʜʣʷ ʫʯʥʽʚ ʟ 

ʤʝʪʦʶ ʧʦʧʫʣʷʨʠʟʘʮʽʾ STEM-ʦʩʚʽʪʠ, ʚʠʷʚʣʝʥʥʷ ʪʘʣʘʥʦʚʠʪʦʾ ʤʦʣʦʜʽ ʪʘ ʥʘʜʘʥʥʷ ʾʤ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʦʟʚʠʪʢʫ. ʅʘʧʨʠʢʣʘʜ, ɺʩʝʫʢʨʘʾʥʩʴʢʽ ʦʣʽʤʧʽʘʜʠ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʪʦʱʦ. 

ʇʨʦ̒ʢʪ STEM-ʣʘʙʦʨʘʪʦʨʽʷ ʄɸʅʃʘʙ ï ʮʝ ʮʝʥʪʨ ʨʝʘʣʴʥʠʭ ʽ ʚʽʨʪʫʘʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʜʽʻ ʚ ʩʪʨʫʢʪʫʨʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ çʄʘʣʘ 

ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ». ʉʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʟʜʽʡʩʥʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ 

ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ: ʬʽʟʠʢʘ, ʭʽʤʽʷ, ʙʽʦʣʦʛʽʷ, ʛʝʦʛʨʘʬʽʷ, ʘʩʪʨʦʥʦʤʽʷ, ʝʢʦʣʦʛʽʷ, 

ʤʽʥʝʨʘʣʦʛʽʷ. ɰʾ ʤʝʪʘ ï ʧʽʜʪʨʠʤʢʘ ʪʘ ʨʦʟʚʠʪʦʢ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʶʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʥʦʚʠʭ ʚʽʜʢʨʠʪʪʽʚ. ʄɸʅʃʘʙ ʻ ʫʥʽʢʘʣʴʥʠʤ 

ʤʘʡʜʘʥʯʠʢʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʢʦʣʷʨʽʚ, 
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ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ STEM-ʟʥʘʥʴ ʯʝʨʝʟ 

ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ. STEM-ʣʘʙʦʨʘʪʦʨʽʷ ʄɸʅʃʘʙ ʧʨʦʧʦʥʫʻ ʜʠʩʪʘʥʮʽʡʥʫ ʡ 

ʦʯʥʫ ʬʘʭʦʚʫ ʤʝʪʦʜʠʯʥʫ ʽ ʪʝʭʥʦʣʦʛʽʯʥʫ ʜʦʧʦʤʦʛʫ ʚ ʦʨʛʘʥʽʟʘʮʽʾ STEM-ʥʘʚʯʘʥʥʷ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʋʢʨʘʾʥʠ. 

ɺ ʋʢʨʘʾʥʽ ʜʽʻ ʥʠʟʢʘ ʥʝʜʝʨʞʘʚʥʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʽʥʽʮʽʘʪʠʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʨʦʟʚʠʪʦʢ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ STEM-ʦʩʚʽʪʠ. ʎʽ ʽʥʽʮʽʘʪʠʚʠ ʤʘʶʪʴ ʥʘ ʤʝʪʽ 

ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ, 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ ʥʘʚʠʯʦʢ ʫ ʮʠʭ ʦʙʣʘʩʪʷʭ ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʜʦ 

ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʠʢʽʚ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʉʝʨʝʜ ʥʠʭ ï STEM-ʣʘʙʦʨʘʪʦʨʽʾ, 

ʢʦʥʢʫʨʩʠ ʥʘʫʢʦʚʠʭ ʧʨʦʻʢʪʽʚ, ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʪʨʝʥʽʥʛʠ ʜʣʷ ʚʯʠʪʝʣʽʚ, ʘ 

ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʘʤʧʘʥʽʾ ʪʘ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ STEM 

ʩʝʨʝʜ ʫʯʥʽʚ ʪʘ ʾʭʥʽʭ ʙʘʪʴʢʽʚ. ʎʽ ʽʥʽʮʽʘʪʠʚʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦ ʞʠʪʪʷ ʪʘ ʨʦʙʦʪʠ ʫ ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ [7, ʩ. 79]. 

ʅʘʧʨʠʢʣʘʜ, ʽʥʽʮʽʘʪʠʚʘ ɻʆ çSTEM-ʆʉɺɯʊɸ 4.0è ï ʥʝʜʝʨʞʘʚʥʘ ʽʥʽʮʽʘʪʠʚʘ, 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʧʮʽʾ ʏʝʪʚʝʨʪʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ. ɰʾ ʤʝʪʦʶ ʻ ʨʦʟʨʦʙʢʘ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʧʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ ʜʣʷ 

ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ ʩʝʨʝʜ ʫʯʥʽʚ ʪʘ 

ʩʪʫʜʝʥʪʽʚ, ʰʣʷʭʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʝʥʽʥʛʽʚ, ʩʪʚʦʨʝʥʥʷ STEM-ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ 

ʩʧʽʚʧʨʘʮʽ ʟ ɯʊ-ʢʦʤʧʘʥʽʷʤʠ. ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʘʛʥʝ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ STEM-ʦʩʚʽʪʠ 

ʪʘ ʧʽʜʛʦʪʫʚʘʪʠ ʤʦʣʦʜʴ ʜʦ ʫʩʧʽʰʥʦʾ ʢʘʨ'ʻʨʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʋʯʘʩʥʠʢʘʤʠ ʽʥʽʮʽʘʪʠʚʠ ʻ ʚʯʠʪʝʣʽ STEM-ʧʨʝʜʤʝʪʽʚ, ʚʠʢʣʘʜʘʯʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, 

ʥʘʫʢʦʚʮʽ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʽʟʥʝʩʫ ʪʘ IT-ʛʘʣʫʟʽ, ʩʪʫʜʝʥʪʠ ʪʘ ʰʢʦʣʷʨʽ. 

ɻʆ çʉʧʽʣʢʘ STEM-ʦʩʚʽʪʠè ʦʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ ʥʝʜʝʨʞʘʚʥʠʭ ʽʥʽʮʽʘʪʠʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ STEM-ʦʩʚʽʪʠ (ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʷ, 

ʽʥʞʝʥʝʨʽʷ, ʤʘʪʝʤʘʪʠʢʘ) ʚ ʋʢʨʘʾʥʽ. ʉʧʽʣʢʘ STEM-ʦʩʚʽʪʠ ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʻ ʟ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʦʩʚʽʪʥʽʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʢʦʥʮʝʧʮʽʡ ʨʦʟʚʠʪʢʫ STEM ʚ ʋʢʨʘʾʥʽ. ɼʦ ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʫʯʝʥʽ 

ʧʨʦʚʽʜʥʽ ʚʠʢʣʘʜʘʯʽ, ʥʘʫʢʦʚʮʽ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʙʽʟʥʝʩʫ ʪʘ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 
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ɼʽʷʣʴʥʽʩʪʴ çʉʧʽʣʢʠ STEM-ʦʩʚʽʪʠ» ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ ʪʘ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʘʢʪʠʢ ʫ ʮʽʡ ʛʘʣʫʟʽ ʧʦ ʚʩʽʡ ʋʢʨʘʾʥʽ. ʄʝʪʘ 

«ʉʧʽʣʢʠ STEM-ʦʩʚʽʪʠ» ʧʦʣʷʛʘʻ ʚ ʦʙ'ʻʜʥʘʥʥʽ ʟʫʩʠʣʴ ʧʝʜʘʛʦʛʽʚ, ʥʘʫʢʦʚʮʽʚ, 

ʝʥʪʫʟʽʘʩʪʽʚ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʥʥʽ 

ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʚʠʢʣʘʜʘʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ ʯʝʨʝʟ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʪʘ 

ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʚʯʠʪʝʣʽʚ, ʧʦʧʫʣʷʨʠʟʘʮʽʾ STEM ʩʝʨʝʜ ʤʦʣʦʜʽ, ʟʘʣʫʯʝʥʥʽ 

ʜʦ ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

STEMCONNECT ï ʮʝ ʦʩʚʽʪʥʽʡ ʧʨʦʻʢʪ ʚ ʋʢʨʘʾʥʽ, ʧʦʢʣʠʢʘʥʠʡ ʨʦʟʚʠʚʘʪʠ ʪʘ 

ʧʦʧʫʣʷʨʠʟʫʚʘʪʠ STEM-ʦʩʚʽʪʫ ʩʝʨʝʜ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ. ʁʦʛʦ ʟʘʩʥʦʚʥʠʢʘʤʠ ʻ 

ʥʝʧʨʠʙʫʪʢʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ çʆʩʚʽʪʦʨʽʷ» ʟʘ ʧʽʜʪʨʠʤʢʠ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʥʦʨʽʚ ʪʘ 

ʢʦʤʧʘʥʽʡ. ʄʝʪʦʶ ʧʨʦʻʢʪʫ ʻ ʥʘʙʣʠʞʝʥʥʷ ʰʢʽʣʴʥʦʾ STEM-ʦʩʚʽʪʠ ʜʦ ʢʨʘʱʠʭ 

ʩʚʽʪʦʚʠʭ ʧʨʘʢʪʠʢ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʰʢʦʣʷʨʽʚ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ. 

ɼʽʷʣʴʥʽʩʪʴ STEMCONNECT ʦʭʦʧʣʶʻ ʷʢ ʦʥʣʘʡʥ-ʬʦʨʤʘʪ, ʪʘʢ ʽ ʦʯʥʽ ʟʘʭʦʜʠ ʚ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʜʦʩʪʫʧʫ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʷʢʽʩʥʠʭ 

STEM-ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. ʎʷ ʽʥʽʮʽʘʪʠʚʘ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚʠʪʦʢ STEM-ʦʩʚʽʪʠ ʚ 

ʋʢʨʘʾʥʽ  ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʟ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʢʫʨʩʽʚ ʪʘ ʟʘʭʦʜʽʚ, ʥʘʚʯʘʥʥʷ ʚʯʠʪʝʣʽʚ ʪʘ ʩʧʽʚʧʨʘʮʶ ʟ 

ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʘʢʪʠʚʽʟʦʚʘʥʦ ʤʽʞʥʘʨʦʜʥʫ ʩʧʽʚʧʨʘʮʶ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʫʯʘʩʪʴ ʚ 

ɭʚʨʦʧʝʡʩʴʢʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ. ʎʝ ʩʧʨʠʷʻ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʪʘ ʧʽʜʚʠʱʝʥʥʶ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ STEM-ʦʩʚʽʪʘ (ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʷ ʪʘ 

ʤʘʪʝʤʘʪʠʢʘ) ʩʪʦʾʪʴ ʧʝʨʝʜ ʯʠʩʣʝʥʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʪʘ ʧʨʦʙʣʝʤʘʤʠ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʫʚʘʛʠ ʪʘ ʚʠʨʽʰʝʥʥʷ. ɿʨʦʩʪʘʶʯʘ ʧʦʪʨʝʙʘ ʚ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʘʭ ʫ 

ʮʠʭ ʛʘʣʫʟʷʭ, ʰʚʠʜʢʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʟʤʽʥʘ ʪʘ ʧʦʪʨʝʙʘ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʠʯʢʘʭ 

ʩʪʚʦʨʶʶʪʴ ʩʢʣʘʜʥʠʡ ʣʘʥʜʰʘʬʪ ʜʣʷ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʱʦ ʽʩʥʫʶʪʴ ʫ STEM-ʦʩʚʽʪʽ, ʪʘ ʰʫʢʘʪʠ ʝʬʝʢʪʠʚʥʽ 

ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ [8, ʩ. 57]. 
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ʋ ʛʣʦʙʘʣʴʥʦʤʫ ʚʠʤʽʨʽ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʫ STEM-ʦʩʚʽʪʽ ʻ 

ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʚʯʠʪʝʣʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʥʘʚʯʘʥʥʷ. ɹʨʘʢ ʚʯʠʪʝʣʽʚ ʟ ʥʘʣʝʞʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ ʪʘ ʩʫʯʘʩʥʠʤʠ ʟʥʘʥʥʷʤʠ ʚ 

ʛʘʣʫʟʷʭ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʻ ʧʝʨʝʧʦʥʦʶ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʚʠʢʣʘʜʘʥʥʷ ʮʠʭ ʧʨʝʜʤʝʪʽʚ. ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʚʠʥʠʢʘʻ ʪʘʢʦʞ ʧʨʦʙʣʝʤʘ ʥʠʟʴʢʦʛʦ 

ʽʥʪʝʨʝʩʫ ʜʦ STEM-ʜʠʩʮʠʧʣʽʥ ʩʝʨʝʜ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʯʝʨʝʟ ʾʭ ʩʢʣʘʜʥʽʩʪʴ ʘʙʦ 

ʥʝʮʽʢʘʚʠʡ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ. ʇʨʦʛʨʘʤʠ STEM ʯʘʩʪʦ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʥʘʜʤʽʨʥʦʾ 

ʪʝʦʨʝʪʠʯʥʦʩʪʽ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʫʯʥʽʚ ʧʨʘʢʪʠʢʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʫ 

ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ. ɹʨʘʢ ʩʪʠʤʫʣʶʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʽʥʪʝʨʝʩʫ ʜʦ STEM-ʥʘʧʨʷʤʢʽʚ ʩʝʨʝʜ ʤʦʣʦʜʽ.   

ɿʘʩʪʘʨʽʣʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ʻ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʫ 

STEM-ʦʩʚʽʪʽ. ɹʘʛʘʪʦ ʟ ʥʠʭ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʪʘ ʥʦʚʽʪʥʽʤ 

ʜʦʩʷʛʥʝʥʥʷʤ ʫ ʛʘʣʫʟʽ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʦʪʨʠʤʫʶʪʴ ʟʥʘʥʥʷ, ʷʢʽ 

ʚʞʝ ʥʝ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʪʘ ʥʝ ʜʘʶʪʴ ʧʦʚʥʦʮʽʥʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʨʠʥʢʫ ʧʨʘʮʽ. 

ɹʨʘʢ ʩʧʽʚʧʨʘʮʽ ʟ ʙʽʟʥʝʩʦʤ ʪʘ ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʫ ʩʬʝʨʽ STEM ʦʩʚʽʪʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʨʠʚʫ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʥʘʙʫʪʠʤʠ ʚ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚʘʭ, ʪʘ 

ʨʝʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ ʨʠʥʢʫ ʧʨʘʮʽ. 

ʅʝʩʪʘʯʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʫ ʨʦʟʚʠʪʢʫ STEM-

ʦʩʚʽʪʠ, ʦʩʢʽʣʴʢʠ ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʪʘ ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʣʘʙʦʨʘʪʦʨʽʡ 

ʯʘʩʪʦ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ʎʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʫʯʥʽʚ ʪʘ 

ʚʯʠʪʝʣʽʚ, ʘ ʪʘʢʦʞ ʫʩʢʣʘʜʥʠʪʠ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ STEM-

ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʴ. 

ʋʢʨʘʾʥʘ, ʷʢ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ ʢʨʘʾʥ, ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʦʜʽʙʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʫ 

ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ. ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʙʣʝʤ ʧʦʣʷʛʘʻ ʫ ʥʝʜʦʩʪʘʪʥʴʦʤʫ 

ʬʽʥʘʥʩʫʚʘʥʥʽ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʫ ʰʢʽʣʴʥʠʭ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ. ʎʝ ʫʩʢʣʘʜʥʶʻ 

ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʫʯʥʽʚ ʽ ʥʝ ʜʦʟʚʦʣʷʻ ʾʤ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʨʘʢʪʠʯʥʽ 

ʥʘʚʠʯʢʠ [10, ʩ. 18]. 
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ʂʨʽʤ ʪʦʛʦ, ʙʘʛʘʪʦ ʚʯʠʪʝʣʽʚ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ STEM-ʧʨʝʜʤʝʪʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟʽ 

ʩʪʘʨʽʶʯʦʶ ʩʠʩʪʝʤʦʶ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʽʚ, ʘʙʦ ʟ ʥʝʩʪʘʯʝʶ 

ʜʦʩʪʫʧʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ. 

ʈʦʟʫʤʽʥʥʷ ʰʣʷʭʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ STEM-ʦʩʚʽʪʠ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʚʠʢʣʠʢʠ 

ʚʠʤʘʛʘʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʤʝʪʦʜʠʢ. ʎʝ 

ʜʦʧʦʤʦʞʝ ʟʤʝʥʰʠʪʠ ʽʩʥʫʶʯʠʡ ʨʦʟʨʠʚ ʤʽʞ ʦʩʚʽʪʦʶ ʽ ʧʦʪʨʝʙʘʤʠ ʨʠʥʢʫ ʧʨʘʮʽ. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʥʝʦʙʭʽʜʥʦ ʫʩʚʽʜʦʤʠʪʠ ʧʨʦʙʣʝʤʠ, ʱʦ ʽʩʥʫʶʪʴ ʫ ʩʠʩʪʝʤʽ 

STEM-ʦʩʚʽʪʠ: ʟʘʩʪʘʨʽʣʽ ʧʨʦʛʨʘʤʠ, ʥʝʜʦʩʪʘʪʥʻ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʙʨʘʢ 

ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ. ʊʽʣʴʢʠ ˇʨʫʥʪʦʚʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʢʣʠʢʠ, ʤʠ ʟʤʦʞʝʤʦ 

ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ. 

ʊʦʤʫ ʨʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ STEM-ʦʩʚʽʪʠ. ʎʝ ʜʦʧʦʤʦʞʝ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ 

ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ. 

ʆʩʴ ʜʝʷʢʽ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ STEM-ʦʩʚʽʪʠ [10, ʩ. 31]: 

¶ ʆʥʦʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʽ ʧʽʜʨʫʯʥʠʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʦʚʽʪʥʽʭ 

ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ ʽ ʚʠʤʦʛ ʨʠʥʢʫ ʧʨʘʮʽ. ɺʢʣʶʯʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʪʝʤ, 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʠʢʣʘʜʽʚ ʨʝʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʥʘʥʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʮʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʩʽʭ ʰʢʽʣ ʽ ʫʯʥʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ ʘʙʦ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ. 

¶ ʈʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʪʘʢʠʭ ʷʢ 

ʧʨʦʻʢʪʠ, ʧʨʦʙʣʝʤʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʘʜʢʦʚʠʭ 

ʩʠʪʫʘʮʽʡ (case studies). ʮʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʘʣʫʯʘʪʠ ʫʯʥʽʚ ʜʦ 

ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ, ʩʧʨʠʷʶʯʠ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʩʧʽʚʧʨʘʮʽ ʪʘ ʣʽʜʝʨʩʪʚʘ. 

¶ ʇʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ STEM-ʧʨʝʜʤʝʪʽʚ, ʦʨʛʘʥʽʟʘʮʽʷ ʢʫʨʩʽʚ, 

ʩʪʘʞʫʚʘʥʴ, ʦʙʤʽʥʽʚ ʜʦʩʚʽʜʦʤ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʥʦʚʽʪʥʽʤʠ ʤʝʪʦʜʠʢʘʤʠ 

ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʾʭ ʫ ʧʨʘʢʪʠʢʫ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʧʦʢʨʘʱʝʥʥʶ 
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ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʷʢ ʚʯʠʪʝʣʽʚ, ʪʘʢ ʽ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ 

ʧʽʜʪʨʠʤʫʻ ʩʪʘʣʝ ʧʨʦʬʝʩʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʢʦʨʧʫʩʫ. 

¶ ʈʦʟʰʠʨʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ ʪʘ ʽʥʪʝʛʨʘʮʽʾ STEM-ʜʠʩʮʠʧʣʽʥ ʚ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʫʨʦʢʽʚ, ʜʝ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʥʘ ʧʨʘʢʪʠʮʽ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʩʪʠʤʫʣʶʻ ʪʚʦʨʯʝ 

ʤʠʩʣʝʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʣʶʻ ʫʯʥʽʚ ʜʦ ʨʝʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

¶ ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʙʦʪʦʪʝʭʥʽʢʠ, 3D-

ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʫʯʥʷʤ ʦʪʨʠʤʘʪʠ 

ʨʝʘʣʴʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʨʦʟʚʠʚʘʻ ʾʭʥʽ 

ʪʚʦʨʯʽ ʪʘ ʪʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ. 

ʜʦʧʦʤʘʛʘʻ ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ, ʩʧʨʠʷʻ 

ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʟʥʘʥʴ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. 

¶ ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʟʽ ʰʢʦʣʷʨʘʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ. 

ʉʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʠʭ ʧʨʦʻʢʪʽʚ, 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʩʝʤʽʥʘʨʽʚ ʪʘ ʤʘʡʩʪʝʨ-ʢʣʘʩʽʚ, ʘ ʪʘʢʦʞ 

ʧʽʜʪʨʠʤʢʫ ʫʯʘʩʪʽ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʫʢʦʚʠʭ ʢʦʥʢʫʨʩʘʭ ʪʘ ʦʣʽʤʧʽʘʜʘʭ. 

¶ ɿʙʽʣʴʰʝʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ STEM-ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʜʽʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʢʦʰʪʽʚ ʥʘ ʟʘʢʫʧʽʚʣʶ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʣʘʙʦʨʘʪʦʨʽʡ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʦʬʝʩʽʡʥʠʭ ʪʨʝʥʽʥʛʽʚ ʜʣʷ ʚʯʠʪʝʣʽʚ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʫʯʥʷʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ. 

¶ ɿʙʽʣʴʰʝʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ STEM-ʦʩʚʽʪʠ, ʦʥʦʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʙʘʟʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ʉʫʯʘʩʥʘ STEM-ʦʩʚʽʪʘ ʩʪʦʾʪʴ ʧʝʨʝʜ ʯʠʩʣʝʥʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʾʭ ʧʦʜʦʣʘʥʥʷ. ʇʨʦʪʝ ʮʝ ʚʘʞʣʠʚʘ 

ʩʢʣʘʜʦʚʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ 

[9, ʩ. 40]. 
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ʋ ʧʽʜʩʫʤʢʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ STEM-ʦʩʚʽʪʠ ʻ 

ʥʘʛʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʝʢʦʥʦʤʽʢʠ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʩʥʫʶʯʽ ʧʨʦʙʣʝʤʠ ʪʘ ʫʩʧʽʰʥʠʡ ʜʦʩʚʽʜ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʫ ʩʬʝʨʽ 

STEM, ʤʠ ʨʦʟʛʣʝʜʽʣʠ ʰʣʷʭʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʟ ʮʠʭ 

ʥʘʧʨʷʤʢʽʚ. ʎʝ ʧʝʨʝʜʫʩʽʤ ʩʪʦʩʫʻʪʴʩʷ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʪʘ ʬʽʥʘʥʩʫʚʘʥʥʷ. 

ɺʘʞʣʠʚʦʶ ʻ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʷ ʥʘʫʢʠ, ʦʩʚʽʪʠ ʪʘ ʙʽʟʥʝʩʫ ʟʘʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʦʪʨʝʙʠ ʨʠʥʢʫ ʧʨʘʮʽ. ɸʢʪʠʚʽʟʘʮʽʷ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʫʩʽʤʘ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ï ʜʝʨʞʘʚʦʶ, ʦʩʚʽʪʦʶ, ʥʘʫʢʦʶ, ʙʽʟʥʝʩʦʤ ʜʦʟʚʦʣʠʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʠʩʪʝʤʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ STEM-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ʆʩʦʙʣʠʚʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʽʟ ʢʨʘʾʥʘʤʠ ɭʉ, ʦʩʢʽʣʴʢʠ ʮʝ 

ʩʧʨʠʷʪʠʤʝ ʦʪʨʠʤʘʥʥʶ ʢʦʨʠʩʥʠʭ ʫʨʦʢʽʚ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʋʢʨʘʾʥʠ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʟʘʭʦʜʽʚ ʩʧʨʠʷʪʠʤʝ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ 

STEM-ʦʩʚʽʪʠ, ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʮʽʣʦʤʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʰʣʷʭʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʪʘ ʧʨʦʛʨʘʤ ʤʘʶʪʴ 

ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʧʦʪʨʝʙʫʶʪʴ ʩʠʩʪʝʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. ʄʦʜʝʨʥʽʟʘʮʽʷ STEM-

ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʚʽʜʢʨʠʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʛʣʠʙʣʝʥʥʷ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʤʦʣʦʜʽ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʥʦʤʽʢʠ ʥʘʰʦʾ ʜʝʨʞʘʚʠ. ʎʝ ʻ ʟʘʧʦʨʫʢʦʶ 

ʩʪʘʣʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ [9, ʩ. 55]. 

ɺʠʩʥʦʚʢʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ: 

ɻʣʦʙʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ STEM-ʦʩʚʽʪʠ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ STEM-

ʦʩʚʽʪʘ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ, ʩʧʨʠʷʶʯʠ 

ʬʦʨʤʫʚʘʥʥʶ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʚʠʯʦʢ ʫʯʥʽʚ. 

ɯʥʪʝʛʨʘʮʽʷ ʜʠʩʮʠʧʣʽʥ: ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ STEM-ʧʨʦʛʨʘʤʠ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʧʽʜʭʦʜʽ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ, 

ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʶ ʪʘ ʤʘʪʝʤʘʪʠʢʫ ʚ ʻʜʠʥʠʡ ʦʩʚʽʪʥʽʡ ʢʦʤʧʣʝʢʩ. 
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ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʢʣʘʜʦʚʘ: ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (AR, VR, ʨʦʙʦʪʦʪʝʭʥʽʢʘ) ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ STEM-

ʥʘʚʯʘʥʥʷ ʪʘ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ. 

ʇʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ: ʚʠʷʚʣʝʥʦ ʢʨʠʪʠʯʥʫ ʧʦʪʨʝʙʫ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ 

ʧʽʜʛʦʪʦʚʮʽ ʚʯʠʪʝʣʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʽʜʭʦʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʚʠʪʦʢ ʾʭʥʽʭ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ. 

ɻʝʥʜʝʨʥʠʡ ʘʩʧʝʢʪ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ ʥʘʷʚʥʽʩʪʴ ʛʝʥʜʝʨʥʦʛʦ 

ʨʦʟʨʠʚʫ ʚ STEM-ʦʩʚʽʪʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʜʽʚʯʘʪ 

ʜʦ STEM-ʜʠʩʮʠʧʣʽʥ. 

ʆʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ: ʚʠʷʚʣʝʥʦ ʧʦʪʨʝʙʫ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʦʮʽʥʶʚʘʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ STEM-ʦʩʚʽʪʠ ʪʘ 

ʨʦʟʚʠʪʦʢ soft skills. 

ɸʜʘʧʪʘʮʽʷ ʜʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ: ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʧʽʰʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚʠʤʘʛʘʻ ʘʜʘʧʪʘʮʽʾ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ ʜʦ 

ʩʧʝʮʠʬʽʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʪʘ ʢʫʣʴʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ: 

¶ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʚʧʣʠʚʫ STEM-ʦʩʚʽʪʠ ʥʘ ʢʘʨ'ʻʨʥʠʡ ʚʠʙʽʨ ʪʘ 

ʫʩʧʽʭ ʚʠʧʫʩʢʥʠʢʽʚ; 

¶ ʨʦʟʨʦʙʢʘ ʪʘ ʘʧʨʦʙʘʮʽʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʶʚʘʥʥʷ STEM-

ʢʦʤʧʝʪʝʥʮʽʡ; 

¶ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʽʥʪʝʛʨʘʮʽʾ STEM-ʧʽʜʭʦʜʽʚ ʫ 

ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ; 

¶ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ STEM-ʦʩʚʽʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ; 

¶ ʘʥʘʣʽʟ ʨʦʣʽ STEM-ʦʩʚʽʪʠ ʫ ʚʠʨʽʰʝʥʥʽ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ (ʢʣʽʤʘʪ, 

ʝʥʝʨʛʝʪʠʢʘ, ʦʭʦʨʦʥʘ ʟʜʦʨʦʚ'ʷ); 

¶ ʚʠʚʯʝʥʥʷ ʰʣʷʭʽʚ ʝʬʝʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʟ ʙʽʟʥʝʩʦʤ ʪʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʫ ʢʦʥʪʝʢʩʪʽ STEM-ʦʩʚʽʪʠ; 

¶ ʜʦʩʣʽʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ STEM-ʥʘʚʯʘʥʥʷ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ 

ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ. 



29 

ʎʽ ʚʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʩʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ STEM-ʦʩʚʽʪʠ ʪʘ ʾʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ.  
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ɼʤʠʪʨʝʥʢʦ ʊʝʪʷʥʘ, 

ʜʠʨʝʢʪʦʨ ʂɿʇʆ çʎʝʥʪʨ ʜʠʪʷʯʦʾʪʘ ʶʥʘʮʴʢʦʾ 

ʪʚʦʨʯʦʩʪʽè ɹʦʛʜʘʥʽʚʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ 

ʩʝʣʘ ɹʦʛʜʘʥʽʚʢʘ ʇʘʚʣʦʛʨʘʜʩʴʢʦʛʦ ʨ-ʥʫ  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ɿɸʈʋɹɯɾʅɯ, ɺɯʊʏʀɿʅʗʅɯ ʅɸɼɹɸʅʅʗʊɸ ʇʈʆɹʃɽʄʀ 

ʈʆɿɺʀʊʂʋ STEM-ʆʉɺɯʊʀ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʫʪʥʽʩʪʴ STEM-ʦʩʚʽʪʠ, ʨʦʟʢʨʠʪʦ ʧʝʨʝʚʘʛʠ 

ʪʘ ʥʝʜʦʣʽʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʨʫʙʽʞʥʠʡ 

ʜʦʩʚʽʜ ʽʥʪʝʛʨʘʮʽʾ STEM-ʦʩʚʽʪʠ ʪʘ ʩʫʯʘʩʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʫʢʠ ʡ 

ʦʩʚʽʪʠ ʟ ʮʴʦʛʦ ʥʘʧʨʷʤʫ. ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʦʥʦʚʣʶʻʪʴʩʷ, ʚʙʠʨʘʻ ʚ 

ʩʦʙʽ ʥʦʚʽʪʥʽ ʤʝʪʦʜʠ ʪʘ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. ɸʢʪʫʘʣʴʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʦʤ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʚʚʘʞʘʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʪʘʢ ʟʚʘʥʦʾ STEM-ʦʩʚʽʪʠ. ʉʘʤʝ ʮʝʡ ʥʘʧʨʷʤ ʚʠʙʫʜʦʚʫʻ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʚ 

ʥʘʚʯʘʥʥʽ, ʥʘʣʘʰʪʦʚʫʻ ʫʯʥʽʚ ʥʘ ʢʦʤʘʥʜʥʫ ʨʦʙʦʪʫ, ʥʘ ʚʠʨʽʰʝʥʥʷ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʥʘ ʧʨʘʢʪʠʮʽ. 

ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʠ ʚ 

ʋʢʨʘʾʥʽ, ʟʛʽʜʥʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʚʽʜ 2015 ʨʦʢʫ, ʻ STEM ʫ ʥʘʚʯʘʥʥʽ, 

ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʧʽʜʭʦʜʽ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʧʨʦʻʢʪʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ. ʈʝʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʠ ʪʘ ʂʦʥʮʝʧʮʽʷ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ 

ʜʦʟʚʦʣʷʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ, ʧʨʝʜʤʝʪʠ ʯʠ ʢʫʨʩʠ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ STEM-ʧʽʜʭʦʜʫ. ʋ ʩʪʘʪʪʽ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʚʘʞʣʠʚʽʩʪʴ STEM-

ʦʩʚʽʪʠ ʜʣʷ çʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠè ʷʢ ʨʫʰʽʡʥʦʾ ʩʠʣʠ ʫ ʧʦʙʫʜʦʚʽ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʜʝʨʞʘʚʠ ʫ ʩʚʽʪʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʡ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: STEM-ʦʩʚʽʪʘ, ʽʥʥʦʚʘʮʽʷ, ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ, ʨʦʟʚʠʪʦʢ STEM-

ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, STEM-ʦʩʚʽʪʘ ʚ ʉʐɸ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʩʪʫʧʝʥʶ ʛʦʪʦʚʥʦʩʪʽ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ STEM-ʦʩʚʽʪʠ ʚʠʟʥʘʯʝʥʦ, 

ʱʦ ʢʣʶʯʦʚʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʻ: 

ʤʝʥʪʘʣʴʥʽʩʪʴ, ʥʝʛʦʪʦʚʥʽʩʪʴ ʚʯʠʪʝʣʽʚ, ʧʦʣʦʚʠʥʯʘʩʪʽʩʪʴ, ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, 

ʚʽʜʜʽʣʝʥʽʩʪʴ ʧʨʝʜʤʝʪʽʚ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʾ ʤʘʪʝʨʽʘʣʴʥʦʾ ʙʘʟʠ 

ʪʦʱʦ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ.  ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ 

ʜʦʩʚʽʜʫ ʨʝʘʣʽʟʘʮʽʾ STEM ʦʩʚʽʪʠ ʥʘʜʘʚ ʤʦʞʣʠʚʦʩʪʽ ʩʬʦʨʤʫʣʶʚʘʪʠ ʻʜʠʥʝ ʧʦʥʷʪʪʷ 

ʜʘʥʦʛʦ ʪʝʨʤʽʥʫ, ʨʦʟʛʣʷʥʫʪʠ ʩʫʯʘʩʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʽʪʯʠʟʥʷʥʦʾ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʟ 

ʮʴʦʛʦ ʥʘʧʨʷʤʫ. ʇʽʜʢʨʝʩʣʶʻʪʴʩʷ ʜʦʮʽʣʴʥʽʩʪʴ ʫʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʥʘ 

ʦʩʥʦʚʽ ʟʘʢʦʨʜʦʥʥʦʛʦ ʜʦʩʚʽʜʫ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ʆʢʨʝʩʣʠʪʠ ʟʘʨʫʙʽʞʥʽ, ʚʽʪʯʠʟʥʷʥʽ ʥʘʜʙʘʥʥʷ ʪʘ ʧʨʦʙʣʝʤʠ 

ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ. ɺʠʟʥʘʯʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-

ʦʩʚʽʪʠ ʟʘ ʤʝʞʘʤʠ ʋʢʨʘʾʥʠ; ʫ ʦʟʥʘʯʝʥʥʽ ʧʝʨʩʧʝʢʪʠʚ ʨʝʘʣʽʟʘʮʽʾ STEM-ʦʩʚʽʪʠ ʚ 

ʫʢʨʘʾʥʩʴʢʠʭ ʰʢʦʣʘʭ. ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʦʩʚʽʜʫ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ; ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʙʣʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ; ʩʠʥʪʝʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ, ʨʦʟʢʨʠʪʠʭ ʫ 

ʥʘʫʢʦʚʽʡ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ STEM-ʦʩʚʽʪʘ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʚ ʦʩʚʽʪʽ. ɯ 

ʮʝ ʥʝ ʜʠʚʥʦ, ʦʩʢʽʣʴʢʠ, ʢʦʞʝʥ ʟ ʢʦʤʧʦʥʝʥʪʽʚ STEM ʚʥʦʩʠʪʴ ʩʚʽʡ ʚʢʣʘʜ ʚ 

ʨʽʟʥʦʙʽʯʥʽʩʪʴ ʦʩʚʽʪʠ. ʅʘʫʢʘ ʜʘʻ ʫʯʥʷʤ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ. 

ʊʝʭʥʦʣʦʛʽʾ ʛʦʪʫʶʪʴ ʤʦʣʦʜʴ ʜʦ ʨʦʙʦʪʠ ʚ ʩʬʝʨʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʬʝʩʽʡ. 

ɯʥʞʝʥʝʨʽʷ ʜʦʟʚʦʣʷʻ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʥʘʚʠʯʢʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʚ ʥʦʚʠʭ ʧʨʦʻʢʪʘʭ. ʄʘʪʝʤʘʪʠʢʘ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ, ʧʨʠʡʤʘʪʠ ʫʩʚʽʜʦʤʣʝʥʽ ʨʽʰʝʥʥʷ. ɯʥʪʝʛʨʘʪʠʚʥʽʩʪʴ ʫ STEM-ʦʩʚʽʪʽ 

ʧʦʚôʷʟʫʻ ʮʽ ʜʠʩʮʠʧʣʽʥʠ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʦʪʫʶʯʠ ʧʨʦʬʝʩʽʦʥʘʣʽʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʧʝʨʝʪʚʦʨʠʪʠ ʩʫʩʧʽʣʴʩʪʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʥʦʚʘʮʽʡ ʽ ʩʪʽʡʢʠʭ 

ʨʽʰʝʥʴ [11]. 
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STEM-ʦʩʚʽʪʘ ï ʮʝ ʥʠʟʢʘ ʯʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʫʨʩʽʚ ʘʙʦ ʧʨʦʛʨʘʤ ʥʘʚʯʘʥʥʷ, 

ʷʢʘ ʛʦʪʫʻ ʫʯʥʽʚ ʜʦ ʫʩʧʽʰʥʦʛʦ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ, ʜʦ ʦʩʚʽʪʠ ʧʽʩʣʷ ʰʢʦʣʠ ʘʙʦ ʜʣʷ 

ʪʦʛʦ ʡ ʽʥʰʦʛʦ, ʚʠʤʘʛʘʻ ʨʽʟʥʠʭ ʽ ʙʽʣʴʰ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʭ ʥʘʚʠʯʦʢ, ʟʦʢʨʝʤʘ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʥʘʫʢʦʚʠʭ ʧʦʥʷʪʴ. 

ɸʢʨʦʥʽʤ STEM ʚʞʠʚʘʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʧʦʧʫʣʷʨʥʦʛʦ ʥʘʧʨʷʤʫ ʚ ʦʩʚʽʪʽ, 

ʱʦ ʦʭʦʧʣʶʻ ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ (Science), ʪʝʭʥʦʣʦʛʽʾ (Technology), ʪʝʭʥʽʯʥʫ 

ʪʚʦʨʯʽʩʪʴ (Engineering) ʪʘ ʤʘʪʝʤʘʪʠʢʫ (Mathematics). ʎʝ ʥʘʧʨʷʤ ʚ ʦʩʚʽʪʽ, ʧʨʠ 

ʷʢʦʤʫ ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʧʦʩʠʣʶʻʪʴʩʷ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʠʡ ʢʦʤʧʦʥʝʥʪ + 

ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʊʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʚʽʪʴ ʫ ʚʠʚʯʝʥʥʽ ʪʚʦʨʯʠʭ, 

ʤʠʩʪʝʮʴʢʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʊʝʨʤʽʥ «STEAM-ʦʩʚʽʪʘ» ʚʧʝʨʰʝ ʟôʷʚʠʚʩʷ ʚ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ. ʇʦʜʽʙʥʘ 

ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʧôʷʪʠ ʦʙʣʘʩʪʝʡ: ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʾ, 

ʽʥʞʝʥʝʨʽʾ, ʤʠʩʪʝʮʪʚʘ ʪʘ ʤʘʪʝʤʘʪʠʢʠ. ɺʦʥʠ ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ 

ʥʘʚʯʘʥʥʷ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤʘʭ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ʂʦʥʮʝʧʮʽʷ 

STEɸM-ʦʩʚʽʪʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʴʤʘ ʢʨʘʾʥʘʤʠ, ʩʪʚʦʨʶʶʪʴʩʷ 

STEɸM-ʮʝʥʪʨʠ ʪʘ ʤʝʨʝʞʝʚʽ ʩʧʽʣʴʥʦʪʠ ʧʝʜʘʛʦʛʽʚ, ʧʨʦʚʦʜʷʪʴʩʷ ʤʽʞʥʘʨʦʜʥʽ 

ʢʦʥʬʝʨʝʥʮʽʾ ʪʘ ʬʦʨʫʤʠ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ [6]. 

ʇʦʢʨʘʱʝʥʥʷ STEM ʦʩʚʽʪʠ ʪʘ ʧʽʜʪʨʠʤʢʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʪʘ ʽʥʥʦʚʘʮʽʾ ʚʯʠʪʝʣʽʚ  ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʞʥʘʨʦʜʥʠʭ ʬʝʩʪʠʚʘʣʽʚ ʥʘ ʷʢʠʭ ʚʯʠʪʝʣʽ ʦʙʤʽʥʶʶʪʴʩʷ 

ʩʚʦʾʤʠ ʥʘʨʦʙʢʘʤʠ ʪʘ ʽʥʥʦʚʘʮʽʷʤʠ. ɭʚʨʦʧʝʡʩʴʢʠʡ ʬʝʩʪʠʚʘʣʴ «ʅʘʫʢʘ ʥʘ ʩʮʝʥʽè 

ʧʦʯʘʚ ʧʨʦʚʦʜʠʪʠʩʷ ʟ  2000 ʨʦʢʫ ʦʜʠʥ ʨʘʟ ʥʘ ʜʚʘ ʨʦʢʠ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ. 

ɿʘ ʮʝʡ ʯʘʩ ʩʧʽʣʴʥʦʪʘ ʦʙôʻʜʥʘʣʘ  ʙʽʣʴʰ, ʷʢ 100 000  ʢʨʘʱʠʭ ʚʯʠʪʝʣʽʚ 

ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʛʦ ʮʠʢʣʫ  ʟ ʥʘʩʪʫʧʥʠʭ ʧʝʨʝʜʦʚʠʭ ʢʨʘʾʥ: ʅʽʤʝʯʯʠʥʘ, 

ɸʚʩʪʨʽʷ, ʌʨʘʥʮʽʷ, ʐʚʝʮʽʷ, ʐʚʝʡʮʘʨʽʷ, ɯʪʘʣʽʷ, ʅʽʜʝʨʣʘʥʜʠ, ɼʘʥʽʷ, ʏʝʭʽʷ, 

ʇʦʣʴʱʘ, ɹʦʣʛʘʨʽʷ ʪʘ ʽʥʰʽ. ɺʦʥʘ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ ʪʘ ʻ ʚʽʜʢʨʠʪʠʤ 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʧʨʦʻʢʪʦʤ ʥʘ ʥʘʡʙʣʠʞʯʽ 15-20 ʨʦʢʽʚ. ɻʦʣʦʚʥʠʡ ʜʝʚʽʟ ʘʩʦʮʽʘʮʽʾ 

çʆʙʤʽʥ ʜʦʩʚʽʜʦʤ ʪʘ ʽʥʥʦʚʘʮʽʷʤʠ ʚʽʜ ʚʯʠʪʝʣʷ ʜʦ ʚʯʠʪʝʣʷè çFrom teachers to 

teachers». 
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ʇʝʨʰʠʡ ʬʝʩʪʠʚʘʣʴ Science  on Stage ʚʽʜʙʫʚʩʷ ʚ CERN, ɾʝʥʝʚʘ, ʫ 

ʣʠʩʪʦʧʘʜʽ 2005 ʨʦʢʫ. ɼʨʫʛʠʡ ʚʽʜʙʫʚʩʷ ʫ ʢʚʽʪʥʽ 2007 ʨʦʢʫ ʚ ESRF/ILL ʫ 

ɻʨʝʥʦʙʣʽ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ ʫ 2008 ʨʦʮʽ 

çʅʘʫʢʘ ʥʘ ʩʮʝʥʽ ʅʽʤʝʯʯʠʥʠè ʷʢ ʅʘʮʽʦʥʘʣʴʥʠʡ ʢʝʨʽʚʥʠʡ ʢʦʤʽʪʝʪ (NSC) 

ʧʨʦʜʦʚʞʠʣʘ ʩʝʨʽʶ ʬʝʩʪʠʚʘʣʝʤ çʅʘʫʢʘ ʥʘ ʩʮʝʥʽè ʫ 2008 ʨʦʮʽ ʚ ɹʝʨʣʽʥʽ. ʎʝ ʙʫʣʦ 

ʚ ʦʩʥʦʚʥʦʤʫ ʧʽʜʪʨʠʤʘʥʦ think ING, ʽʥʽʮʽʘʪʠʚʦʶ ʌʝʜʝʨʘʮʽʾ ʥʽʤʝʮʴʢʠʭ ʘʩʦʮʽʘʮʽʡ 

ʨʦʙʦʪʦʜʘʚʮʽʚ ʫ ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʪʘ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɼʦ ʮʴʦʛʦ 

ʤʦʤʝʥʪʫ ʮʝ ʙʫʣʘ ʥʘʡʙʽʣʴʰʘ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʷ ʽʥʽʮʽʘʪʠʚʘ, ʷʢʘ ʢʦʣʠ-ʥʝʙʫʜʴ 

ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʚ ɭʚʨʦʧʽ, ʽ, ʧʦ ʩʫʪʽ, ʫʥʽʢʘʣʴʥʘ ʫ ʩʚʽʪʽ. ʋ 2009 ʨʦʮʽ 

ScienceonStageEurope ʙʫʣʘ ʨʝʦʨʛʘʥʽʟʦʚʘʥʘ ʷʢ ʽʥʽʮʽʘʪʠʚʘ ʟʥʠʟʫ ʚʛʦʨʫ ʟ 

27 ʥʘʮʽʦʥʘʣʴʥʠʭ ʢʝʨʽʚʥʠʭ ʢʦʤʽʪʝʪʽʚ (NSC) ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ 

ʬʽʥʘʥʩʫʚʘʥʥʷʤ. ʇʽʩʣʷ ʬʝʩʪʠʚʘʣʶ Scienceon Stage 2008 ʫ ɹʝʨʣʽʥʽ, ʬʝʩʪʠʚʘʣʴ 

ʚʽʜʙʫʚʩʷ ʫ ʂʦʧʝʥʛʘʛʝʥʽ ʫ 2011 ʨʦʮʽ ʟʘ ʧʽʜʪʨʠʤʢʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ɼʘʥʽʾ. 

ʐʢʽʣʴʥʽ ʚʯʠʪʝʣʽ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ, ʷʢʽ ʧʦʟʥʘʡʦʤʠʣʠʩʷ ʥʘ ʬʝʩʪʠʚʘʣʽ European 

Scienceon Stage ʘʙʦ ʥʘ ʽʥʰʽʡ ʢʦʥʬʝʨʝʥʮʽʾ/ʩʝʤʽʥʘʨʽ (ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʽʟ ʥʠʭ ʤʘʚ 

ʙʫʪʠ ʧʨʠʩʫʪʥʽʤ ʥʘ ʬʝʩʪʠʚʘʣʽ ʷʢ ʜʝʣʝʛʘʪ), ʤʦʞʫʪʴ ʧʦʜʘʪʠ ʟʘʷʚʢʫ ʥʘ ʦʪʨʠʤʘʥʥʷ 

ʩʪʠʧʝʥʜʽʾ ʜʣʷ ʧʦʜʦʨʦʞʝʡ, ʱʦʙ ʧʦʛʣʠʙʠʪʠ ʦʙʤʽʥ ʘʙʦ ʨʦʟʨʦʙʠʪʠ ʥʦʚʠʡ STEM-

ʧʨʦ̒ʢʪ ʨʘʟʦʤ.  

ʄʝʪʦʶ ʮʴʦʛʦ ʦʙʤʽʥʫ ʻ ʩʧʽʣʴʥʘ ʨʦʟʨʦʙʢʘ ʥʦʚʦʛʦ STEM-ʧʨʦ̒ʢʪʫ, ʷʢʠʡ 

ʤʦʞʥʘ ʙʫʜʝ ʧʝʨʝʜʘʪʠ ʷʢ çʉʧʽʣʴʥʠʡ ʧʨʦʢ̒ʪè ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʬʝʩʪʠʚʘʣʶ 

Science on Stage. ʂʨʽʤ ʨʝʛʫʣʷʨʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʜʝʣʝʛʘʮʽʡ ʚʯʠʪʝʣʽʚ STEM, ʻ 

ʢʽʣʴʢʘ ʜʦʜʘʪʢʦʚʠʭ ʤʽʩʮʴ ʥʘ ʬʝʩʪʠʚʘʣʷʭ European Science on Stage ʜʣʷ ʚʯʠʪʝʣʽʚ, 

ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʤʽʞʥʘʨʦʜʥʽ ʧʨʦʢ̒ʪʠ ð ʪʘʢ ʟʚʘʥʽ çʩʧʽʣʴʥʽ ʧʨʦʢ̒ʪʠè. ʂʦʤʽʪʝʪ 

ʬʝʩʪʠʚʘʣʶ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʘʰʦʾ ʟʘʷʚʢʠ ʪʘ ʫʯʘʩʪʽ ʫ ʟʘʭʦʜʽ. ʇʨʦ̒ʢʪ ʤʘʻ 

ʙʫʪʠ: 

¶ ʚʽʜ ʫʯʠʪʝʣʽʚ ʟ ʜʚʦʭ ʨʽʟʥʠʭ ʢʨʘʾʥ, ʷʢʽ ʚʠʨʽʰʠʣʠ ʨʦʟʨʦʙʠʪʠ ʧʨʦʻʢʪ ʨʘʟʦʤ 

ʽ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʟ ʷʢʠʭ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʬʝʩʪʠʚʘʣʽ 

Science on Stage; 

¶ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟ ʯʘʩʦʤ, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʦʛʨʝʩ ʩʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʫ ʟ 

ʯʘʩʦʤ ʤʘʻ ʙʫʪʠ ʚʠʜʠʤʠʤ ʫ ʜʦʜʘʪʢʫ. 

https://www.science-on-stage.eu/national-steering-committees
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ɿʘʚʜʷʢʠ ʧʨʦʛʨʘʤʽ ʦʙʤʽʥʫ ʚʯʠʪʝʣʷʤʠ Science on Stage Europe ʧʽʜʪʨʠʤʫʻ 

ʦʩʦʙʠʩʪʠʡ ʦʙʤʽʥ ʯʝʨʝʟ ʥʘʮʽʦʥʘʣʴʥʽ ʢʦʨʜʦʥʠ. ɿ 2000 ʨʦʢʫ ʯʣʝʥʠ ʢʦʤʘʥʜʠ Science 

on Stage Ireland ʟʙʠʨʘʶʪʴ ʽ ʧʫʙʣʽʢʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʢʥʠʛ ʩʚʦʾ ʫʣʶʙʣʝʥʽ ʥʘʚʯʘʣʴʥʽ 

ʽʜʝʾ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʾ ʟ ʻʚʨʦʧʝʡʩʴʢʠʭ ʬʝʩʪʠʚʘʣʽʚ Science on Stage. ʎʽ ʢʥʠʛʠ ʙʫʣʠ 

ʥʘʜʽʩʣʘʥʽ ʚʩʽʤ ʚʠʢʣʘʜʘʯʘʤ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʚ ɯʨʣʘʥʜʽʾ ʪʘ ʜʦʩʪʫʧʥʽ ʫ ʚʠʛʣʷʜʽ 

ʙʝʟʢʦʰʪʦʚʥʠʭ PDF-ʬʘʡʣʽʚ, ʷʢʽ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʚʝʙ-ʩʘʡʪʽ Science on Stage 

Ireland. 

ɺʠʧʫʱʝʥʦ ʢʥʠʛʠ ʽʜʝʡ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʾ, ʚʽʜʽʙʨʘʥʽ ʯʣʝʥʘʤʠ 

ʽʨʣʘʥʜʩʴʢʦʾ ʢʦʤʘʥʜʠ ʥʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʬʝʩʪʠʚʘʣʷʭ (2000-2022). ʎʽ ʢʥʠʛʠ ʙʫʣʠ 

ʥʘʜʽʩʣʘʥʽ ʚʩʽʤ ʚʠʢʣʘʜʘʯʘʤ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʚ ɯʨʣʘʥʜʽʾ, ʽ ʾʭ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ 

ʫ ʬʦʨʤʘʪʽ PDF ʪʫʪ. ʈʦʟʨʦʙʢʘ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʥʠʛ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ 

ʧʽʜʪʨʠʤʮʽ Castell ɼʫʙʣʽʥʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ɯʥʩʪʠʪʫʪʫ ʬʽʟʠʢʠ (IoP) ʚ 

ɯʨʣʘʥʜʽʾ, ʇʨʦʛʨʘʤʠ EDiscovery Science Foundation Ireland (SFI), ʉʣʫʞʙʠ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʣʷ ʚʯʠʪʝʣʽʚ (PDST) ʽ Science on ɽʪʘʧ ɭʚʨʦʧʘ. 

ɹʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ʚʽʜʝʦ (ʘʥʛʣʽʡʩʴʢʦʶ ʪʘ ʽʨʣʘʥʜʩʴʢʦʶ ʤʦʚʘʤʠ) ʟ ʽʜʝʷʤʠ 

ʥʘʚʯʘʥʥʷ, ʚʽʜʽʙʨʘʥʠʤʠ ʯʣʝʥʘʤʠ ʽʨʣʘʥʜʩʴʢʦʾ ʢʦʤʘʥʜʠ ʥʘ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʬʝʩʪʠʚʘʣʷʭ (2000-2019). ɺʠʨʦʙʥʠʮʪʚʦ ʮʠʭ ʚʽʜʝʦ ʨʝʩʫʨʩʽʚ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ 

ʟʘʚʜʷʢʠ ʧʽʜʪʨʠʤʮʽ Castell ɼʫʙʣʽʥʩʴʢʦʛʦ ʤʽʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ɯʥʩʪʠʪʫʪʫ ʬʽʟʠʢʠ 

(IoP) ʚ ɯʨʣʘʥʜʽʾ, ʧʨʦʛʨʘʤʠ EDiscovery Science Foundation Ireland (SFI) ʪʘ ʉʣʫʞʙʠ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʣʷ ʚʯʠʪʝʣʽʚ (PDST). 

ɼʣʷ ʮʽʻʾ ʧʫʙʣʽʢʘʮʽʾ 55 ʧʝʜʘʛʦʛʽʚ ʟ 12 ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʟʽʙʨʘʣʠʩʷ ʨʘʟʦʤ, 

ʱʦʙ ʦʙʛʦʚʦʨʠʪʠ ʘʢʪʫʘʣʴʥʽ ʢʦʥʮʝʧʮʽʾ ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ 

ʥʘʫʢ. ʋ ʮʽʡ ʧʫʙʣʽʢʘʮʽʾ 2010 ʨʦʢʫ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʚʦʾ ʚʠʩʥʦʚʢʠ çʚʽʜ 

ʚʯʠʪʝʣʽʚ ʜʣʷ ʚʯʠʪʝʣʽʚè. ɹʨʦʰʫʨʘ ʤʽʩʪʠʪʴ ʚʥʝʩʢʠ ʪʘ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ 

ʪʝʤʠ: çʅʘʫʢʘ ʚ ʜʠʪʷʯʦʤʫ ʩʘʜʢʫ ʪʘ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽè, çʇʝʨʝʚʘʛʠ ʽʥʽʮʽʘʪʠʚ 

ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠè ʪʘ çʄʦʜʝʨʘʮʽʷ ʚʠʚʯʝʥʥʷ ʥʘʫʢʠè. ʑʦʙ ʧʦʰʠʨʠʪʠ 

ʢʦʥʮʝʧʮʽʾ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʣʘʜʘʥʥʷ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ, ʥʘʮʽʦʥʘʣʴʥʽ ʢʝʨʽʚʥʽ 

ʢʦʤʽʪʝʪʠ Science on Stage ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʩʝʤʽʥʘʨʠ ʫ ʩʚʦʾʭ ʢʨʘʾʥʘʭ. ɺʦʥʠ ʯʘʩʪʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʬʝʩʪʠʚʘʣʴʥʠʭ ʧʨʦʻʢʪʘʭ, ʥʘʩʪʫʧʥʠʭ ʟʘʭʦʜʘʭ ʬʝʩʪʠʚʘʣʶ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʻʢʪʘʭ ʚʠʢʣʘʜʘʯʽʚ. ʉʧʝʮʽʘʣʴʥʘ ʧʨʦʛʨʘʤʘ çTake a workshop to 
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your Countryè ʧʨʠʩʚʷʯʝʥʘ ʤʠʥʫʣʠʤ ʬʝʩʪʠʚʘʣʷʤ Science on Stage. ʅʘ ʢʦʞʥʦʤʫ 

ʚʦʨʢʰʦʧʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʘ ʬʝʩʪʠʚʘʣʴʥʽ ʧʨʦʻʢʪʠ ï ʦʜʠʥ ʟ ʨʽʜʥʦʾ ʢʨʘʾʥʠ ʪʘ 

ʽʥʰʠʡ ʟ ʦʜʥʽʻʾ ʟ ʽʥʰʠʭ ʢʨʘʾʥ Science on Stage. ɿʘʚʜʷʢʠ ʪʨʝʥʽʥʛʘʤ ʜʣʷ ʚʯʠʪʝʣʽʚ 

çʚʽʜ ʚʯʠʪʝʣʽʚ ʜʣʷ ʚʯʠʪʝʣʽʚè Science on Stage ʩʧʨʠʷʻ ʙʝʟʧʝʨʝʨʚʥʦʤʫ 

ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʚ ʫ ʚʩʽʡ ɭʚʨʦʧʽ. ʎʽ ʩʝʤʽʥʘʨʠ ʟʘʟʚʠʯʘʡ 

ʦʨʛʘʥʽʟʦʚʫʻ ʅʘʮʽʦʥʘʣʴʥʠʡ ʢʝʨʽʚʥʠʡ ʢʦʤʽʪʝʪʫ ʩʚʦʾʭ ʢʨʘʾʥʘʭ. ʊʘʢʠʤ ʯʠʥʦʤ 

çʅʘʫʢʘ ʥʘ ʩʮʝʥʽè ʩʧʨʠʷʻ ʧʦʩʪʽʡʥʦʤʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʚ ʫ ʚʩʽʡ 

ɭʚʨʦʧʽ. ʋʯʘʩʪʴ ʙʝʟʢʦʰʪʦʚʥʘ. 

ʋ 2022 ʨʦʮʽ ʚʠʢʣʘʜʘʯʽ ʦʨʛʘʥʽʟʫʚʘʣʠ ʧʦʥʘʜ 100 ʚʦʨʢʰʦʧʽʚ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ. 

ɼʝʷʢʽ ʧʨʠʢʣʘʜʠ ʤʠʥʫʣʠʭ ʩʝʤʽʥʘʨʽʚ: 

19 ʞʦʚʪʥʷ ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʊʝʣʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜʙʫʚʩʷ ʩʝʤʽʥʘʨ çSTEM ï ʧʨʘʢʪʠʢʘ STEAM ʫ ʬʦʨʤʘʣʴʥʽʡ ʦʩʚʽʪʽè 

ʜʣʷ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʨʝʛʽʦʥʫ ʂʘʭʝʪʽʷ. ʋ ʨʦʙʦʪʽ ʩʝʤʽʥʘʨʫ ʚʟʷʣʠ ʫʯʘʩʪʴ 

34 ʚʯʠʪʝʣʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʦʙʣʘʩʪʽ. ʉʝʤʽʥʘʨ ʙʫʚ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʯʣʝʥʦʤ 

ʦʨʛʢʦʤʽʪʝʪʫ ɻʨʫʟʠʥʩʴʢʦʾ ʥʘʫʢʠ ʥʘ ʩʮʝʥʽ ʅʘʪʝʣʦʶ ɹʘʛʘʪʨʽʰʚʽʣʽ. ɺʦʥʘ 

ʧʨʝʜʩʪʘʚʠʣʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʤʘʡʙʫʪʥʽ ʧʣʘʥʠ Science on Stage Georgia. 

15 ʽ 16 ʚʝʨʝʩʥʷ Science on Stage Italy ʩʧʽʣʴʥʦ ʟ Iprase ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʥʘʚʯʘʣʴʥʠʡ ʟʘʭʽʜ çThe Objectives of the 2030 Agendain STEM Educationè ʚ 

ʈʦʚʝʨʝʪʦ, ɯʪʘʣʽʷ. ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʜʚʦʜʝʥʥʦʛʦ ʟʘʭʦʜʫ 60 ʚʯʠʪʝʣʽʚ STEM ʫʩʽʭ ʨʽʚʥʽʚ 

ʰʢʽʣ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʜʽʟʥʘʪʠʩʷ ʙʽʣʴʰʝ ʧʨʦ ʽʜʝʶ ʧʦʨʷʜʢʫ ʜʝʥʥʦʛʦ, ʘ ʪʘʢʦʞ 

ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ çɼʽʡ ʟʘʨʘʟ ʟʘʨʘʜʠ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʆʆʅè, ʮʠʬʨʦʚʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦ ʎʉʈ. 

ʆʩʚʽʪʘ ʚ ʛʘʣʫʟʽ STEM ʻ ʦʩʥʦʚʦʶ ʧʽʜʛʦʪʦʚʢʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚ ʦʙʣʘʩʪʽ 

ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʙʘʛʘʪʦ ʢʨʘʾʥ, ʪʘʢʽ ʷʢ ɸʚʩʪʨʘʣʽʷ, ʂʠʪʘʡ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ɯʟʨʘʾʣʴ, ʂʦʨʝʷ, ʉʽʥʛʘʧʫʨ, ʉʐɸ ʧʨʦʚʦʜʷʪʴ ʜʝʨʞʘʚʥʽ ʧʨʦʛʨʘʤʠ ʚ 

ʛʘʣʫʟʽ STEM-ʦʩʚʽʪʠ. ɿʥʘʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʫʩʧʽʭʽʚ ʜʦʙʠʚʩʷ ʉʽʥʛʘʧʫʨ. 

ʉʽʥʛʘʧʫʨʩʴʢʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʥʝʟʤʽʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʘ. ʇʨʠʡʥʷʪʪʷʤ ʜʚʦʤʦʚʥʦʩʪʽ ʟ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ (ʚ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʨʽʜʥʦʾ ʤʦʚʠ), ʟʦʩʝʨʝʜʞʝʥʽʩʪʶ ʥʘ ʥʘʫʮʽ, 

ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʮʽ (STEM) ï ʉʽʥʛʘʧʫʨ ʧʝʨʝʜʙʘʯʠʚ ʙʘʛʘʪʦ ʟ 

ʢʣʶʯʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʧʨʠʡʥʷʪʠʭ ʩʫʯʘʩʥʠʤʠ ʧʦʣʽʪʠʢʘʤʠ. ʑʝ ʚ 

https://www.science-on-stage.eu/national-steering-committees
https://www.science-on-stage.eu/act-now-sdg
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2002 ʨʦʮʽ ʙʫʣʘ ʟʘʧʫʱʝʥʘ ʽʥʽʮʽʘʪʠʚʘ çʇʝʨʝʪʚʦʨʝʥʥʷ ʉʽʥʛʘʧʫʨʫè, ʥʘʮʽʣʝʥʘ ʥʘ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʤʽʩʪʘ-ʜʝʨʞʘʚʠ ʥʘ ʩʚʽʪʦʚʠʡ ʮʝʥʪʨ ʢʨʝʘʪʠʚʥʦʩʪʽ, ʽʥʥʦʚʘʮʽʡ ʪʘ 

ʜʠʟʘʡʥʫ. ʋʨʷʜ ʉʽʥʛʘʧʫʨʫ ʨʝʬʦʨʤʫʻ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ ʪʘʢ, ʱʦʙ ʩʪʠʤʫʣʶʚʘʪʠ 

ʢʨʝʘʪʠʚʥʽ ʷʢʦʩʪʽ ʤʦʣʦʜʽ. ʆʜʠʥ ʽʟ ʰʣʷʭʽʚ ʮʴʦʛʦ - ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʣʦʜʠʭ, ʧʦ-

ʥʦʚʦʤʫ ʤʠʩʣʷʯʠʭ ʪʘʣʘʥʦʚʠʪʠʭ ʣʶʜʝʡ ʚ ʨʽʟʥʽ ʜʝʨʞʘʚʥʽ ʩʪʨʫʢʪʫʨʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʽ 

ʟʘ ʝʢʦʥʦʤʽʯʥʫ ʧʦʣʽʪʠʢʫ. 

ʋ STEM-ʦʩʚʽʪʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʢʨʝʘʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ, ʱʦ ʚʢʣʶʯʘʻ 

ʪʚʦʨʯʽ ʪʘ ʭʫʜʦʞʥʽ ʜʠʩʮʠʧʣʽʥʠ (ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ, ʘʨʭʽʪʝʢʪʫʨʘ ʪʘ 

ʽʥʜʫʩʪʨʽʘʣʴʥʘ ʝʩʪʝʪʠʢʘ ʪʘ ʽʥ.). ʊʦʤʫ ʱʦ ʤʘʡʙʫʪʥʻ, ʟʘʩʥʦʚʘʥʝ ʚʠʢʣʶʯʥʦ ʥʘ ʥʘʫʮʽ, 

ʥʘʚʨʷʜ ʯʠ ʢʦʛʦʩʴ ʧʦʨʘʜʫʻ.  

ʏʦʤʫ STEM-ʦʩʚʽʪʘ ʪʘʢ ʘʢʪʫʘʣʴʥʘ? ʉʪʨʽʤʢʘ ʝʚʦʣʶʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʚʝʜʝ ʜʦ 

ʪʦʛʦ, ʱʦ ʥʝʟʘʙʘʨʦʤ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘ ʧʣʘʥʝʪʽ 

ʬʘʭʽʚʮʷʤʠ ʩʪʘʥʫʪʴ ʧʨʦʛʨʘʤʽʩʪʠ, IT-ʬʘʭʽʚʮʽ, ʽʥʞʝʥʝʨʠ, ʧʨʦʬʝʩʽʦʥʘʣʠ ʚ ʛʘʣʫʟʽ 

ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʦʱʦ.ʋ ʚʽʜʜʘʣʝʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʟ'ʷʚʣʷʪʴʩʷ ʧʨʦʬʝʩʽʾ, ʧʨʦ 

ʷʢʽ ʟʘʨʘʟ ʥʘʚʽʪʴ ʫʷʚʠʪʠ ʚʘʞʢʦ, ʚʩʽ ʚʦʥʠ ʙʫʜʫʪʴ ʧʦʚ'ʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʽ ʚʠʩʦʢʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʥʘ ʩʪʠʢʫ ʟ ʧʨʠʨʦʜʥʠʯʠʤʠ ʥʘʫʢʘʤʠ. ʆʩʦʙʣʠʚʦ 

ʙʫʜʫʪʴ ʟʘʪʨʝʙʫʚʘʥʽ ʬʘʭʽʚʮʽ ʙʽʦ- ʪʘ ʥʘʥʦ-ʪʝʭʥʦʣʦʛʽʡ. 

ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ - ʷʢ ʧʽʜʛʦʪʫʚʘʪʠ ʪʘʢʠʭ ʬʘʭʽʚʮʽʚ? ʅʘʚʯʘʥʥʷ - ʮʝ ʥʝ ʧʨʦʩʪʦ 

ʧʝʨʝʜʘʯʘ ʟʥʘʥʴ ʚʽʜ ʫʯʠʪʝʣʷ ʜʦ ʫʯʥʽʚ, ʮʝ ʩʧʦʩʽʙ ʨʦʟʰʠʨʝʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʽ ʟʤʽʥʠ 

ʨʝʘʣʴʥʦʩʪʽ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʪʨʠʤʘʣʘ ʚʝʣʠʢʫ ʫʚʘʛʫ STEM-ʦʩʚʽʪʘ ʩʪʫʜʝʥʪʽʚ ʚ 

ʉʐɸ, ʷʢʘ ʟʘʯʽʧʘʻ ʥʝ ʪʽʣʴʢʠ ʜʚʘʥʘʜʮʷʪʠʨʽʯʥʫ ʰʢʽʣʴʥʫ ʦʩʚʽʪʫ, ʘʣʝ ʽ ʦʩʚʽʪʫ ʚ 

ʢʦʣʝʜʞʘʭ ʡ ʫʥʽʚʝʨʩʠʪʝʪʘʭ. STEM-ʥʘʚʯʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʜʠʪʷʯʦʛʦ ʩʘʜʢʘ, ʽ ʚ 

ʷʢʦʩʪʽ ʦʩʥʦʚ ʥʘʫʢʠ, ʚʠʚʯʘʻʪʴʩʷ ʚ ʤʦʣʦʜʰʠʭ ʽ ʩʝʨʝʜʥʽʭ ʢʣʘʩʘʭ. ʊʘʢ, ʫ ʩʪʘʨʰʽʡ 

ʰʢʦʣʽ (11-12 ʢʣʘʩʠ) STEM-ʦʩʚʽʪʘ ʚʽʜʽʛʨʘʻ ʨʦʣʴ çʤʽʩʪʢʽʚè ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ 

ʜʠʩʮʠʧʣʽʥ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ, ʦʩʢʽʣʴʢʠ ʚ ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ ʫʯʝʥʴ ʤʦʞʝ ʚʠʙʨʘʪʠ 

ʪʽʣʴʢʠ ʦʜʥʫ ʜʠʩʮʠʧʣʽʥʫ ʟ ʪʨʴʦʭ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ. ʋ ʩʝʨʝʜʥʽʡ ʽ 

ʩʪʘʨʰʽʡ ʰʢʦʣʘʭ ʽʥʪʝʛʨʘʮʽʷ ʧʨʝʜʤʝʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʧʨʦʻʢʪʠ, ʢʦʣʠ ʚ ʷʢʦʩʪʽ ʚʠʚʯʝʥʥʷ ʫʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʝʘʣʴʥʘ ʧʨʦʙʣʝʤʘ, 

ʚʠʨʽʰʠʪʠ ʷʢʫ ʤʦʞʥʘ ʪʽʣʴʢʠ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʄʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʧʨʦʢ̒ʪʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʷʢ ʧʠʪʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 
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ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ï ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ, ʪʘʢ ʽ ʚʠʭʦʜʠʪʠ ʚ 

ʦʙʣʘʩʪʴ ʤʝʜʠʮʠʥʠ, ʽʩʪʦʨʽʾ ʪʘ ʤʠʩʪʝʮʪʚʘ. ɹʽʣʴʰʽʩʪʴ ʧʨʦʻʢʪʽʚ ʧʨʠʧʫʩʢʘʶʪʴ ʪʘʢʦʞ 

ʽʥʪʝʛʨʘʮʽʶ ʤʘʪʝʤʘʪʠʢʠ ʟ IT-ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ ʟ ʚʠʱʝ ʚʢʘʟʘʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ. 

ɺʯʝʥʽ, ʷʢʽ ʚʠʚʯʘʣʠ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ STEM-ʦʩʚʽʪʠ, ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʢʦʤʧʣʝʢʩʥʠʡ 

ʧʽʜʭʽʜ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʷʢ ʦʙʽʟʥʘʥʽʩʪʴ ʫʯʥʽʚ, ʽʥʪʝʨʝʩ, 

ʤʦʪʠʚʘʮʽʶ ʽ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʚ ʩʫʙôʻʢʪʘʭ STEM [8]. ʅʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ, STEM-

ʥʘʚʯʘʥʥʷ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʫʯʥʽʚ ʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʫʟʽʚ, ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʪʠʩʷ, ʻ ʞʠʪʪʻʚʦ-ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ. ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʟʠʪʠʚʥʽ ʦʮʽʥʢʠ ʝʢʩʧʝʨʪʽʚ, ʩʝʨʝʜ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʉʐɸ ʽ ʚ ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʟʘʨʘʟ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʜʫʤʢʠ ʱʦʜʦ 

ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʦʩʚʽʪʠ. ɭ ʷʢ ʧʨʦʪʠʚʥʠʢʠ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ, ʪʘʢ ʽ ʟʘʭʠʩʥʠʢʠ. ɺ ʷʢʦʩʪʽ 

ʧʽʜʪʨʠʤʢʠ STEM-ʦʩʚʽʪʠ ʥʘʚʦʜʷʪʴʩʷ ʘʨʛʫʤʝʥʪʠ ʧʨʦ ʪʝ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʤʦʞʝ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʦʶ, ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʽ ʷʢʦʩʪʽ ʧʽʟʥʘʥʥʷ ï ʮʝ ʟʥʘʭʦʜʠʪʠ ʟʚôʷʟʢʠ ʤʽʞ 

ʥʝʧʦʚôʷʟʘʥʠʤʠ ʧʦʥʷʪʪʷʤʠ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʧʦʰʫʢʫ ʨʽʰʝʥʴ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʘʤʝ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʶʜʩʴʢʦʾ ʩʚʽʜʦʤʦʩʪʽ ʽ ʙʫʜʫʪʴ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʜʘʪʥʽʩʪʴ ʫʯʥʽʚ ʜʦ ʧʝʨʝʜʘʯʽ ʨʦʟʫʤʽʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʮʽʡ 

ʚ ʥʦʚʠʭ, ʥʝʟʥʘʡʦʤʠʭ ʩʠʪʫʘʮʽʷʭ. ɼʦʧʦʤʦʛʪʠ ʚ ʥʘʚʯʘʥʥʽ ʫʯʥʽʚ ʧʦʚʠʥʥʽ ʽ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ï ʫ ʚʽʟʫʘʣʴʥʽʡ, ʬʽʟʠʯʥʽʡ, ʧʠʩʴʤʦʚʽʡ ʯʠ 

ʽʥʰʽʡ ʬʦʨʤʽ. ʇʨʦʪʠʚʥʠʢʠ ʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʨʦʮʝʩ 

ʥʘʚʯʘʥʥʷ ʩʧʦʚʽʣʴʥʠʚʩʷ, ʦʩʢʽʣʴʢʠ ʢʦʛʥʽʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ ʫʚʘʛʘ ʽ ʨʦʙʦʯʘ 

ʧʘʤ'ʷʪʴ, ʦʙʤʝʞʝʥʽ, ʘ ʽʥʪʝʛʨʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʚʠʩʫʚʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ. ʗʢ ʜʦʢʘʟ 

ʥʘʚʦʜʠʪʴʩʷ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʤʘʪʝʤʘʪʠʢʠ ʟ ʽʥʰʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʤʘʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʘʤ ʧʨʝʜʤʝʪ [7]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʪʠʨʽʯʯʷ, ʷʢʽ ʽʩʥʫʶʪʴ ʚ 

ʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ ʚ ʟʚôʷʟʢʫ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ STEM, ʽ ʧʨʦʪʠʚʥʠʢʠ ʽ ʟʘʭʠʩʥʠʢʠ 

ʪʘʢʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʛʦʜʞʫʶʪʴʩʷ, ʱʦ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʥʦʚʽ 

ʩʪʘʥʜʘʨʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʜʫʚʘʪʠ ʯʝʨʝʟ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʧʨʦʮʝʩʠ, ï ʦʙʛʦʚʦʨʝʥʥʷ, 

ʜʠʩʢʫʩʽʾ, ʩʧʽʣʴʥʝ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʪʦʱʦ [7]. STEM-ʽʥʪʝʛʨʘʮʽʷ ʧʦʚʠʥʥʘ 

ʩʢʣʘʜʘʪʠʩʷ ʽʟ ʪʨʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʇʦ-ʧʝʨʰʝ, ʚʦʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʜʘʥʦʶ, ʽ 

ʧʨʠʩʫʪʥʽʩʪʴ ʥʝʷʚʥʠʭ ʟʚôʷʟʢʽʚ, ʪʘʢʠʭ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʘʙʦ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ, ʭʽʤʽʾ ʘʙʦ 
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ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʤʦʞʝ ʩʪʦʩʫʚʘʪʠʩʷ ʮʽʻʾ ʦʙʣʘʩʪʽ. ʇʦ-ʜʨʫʛʝ, ʫʯʥʽ ʧʦʚʠʥʥʽ 

ʦʪʨʠʤʫʚʘʪʠ ʧʽʜʪʨʠʤʢʫ ʚʠʢʣʘʜʘʯʽʚ ʦʢʨʝʤʠʭ ʜʠʩʮʠʧʣʽʥ. ʇʦ-ʪʨʝʪʻ, ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʙʽʣʴʰʝ ʥʝ ʟʘʚʞʜʠ ʢʨʘʱʝ, ʽ, ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ, 

ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʪʝʨʝʩʠ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ [7]. ʆʪʞʝ, STEM-ʦʩʚʽʪʘ ï ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʧʨʽʦʨʠʪʝʪ. ɯʩʥʫʻ ʱʦʥʘʡʤʝʥʰʝ ʜʝʩʷʪʴ ʧʨʠʯʠʥ, ʯʦʤʫ ʮʷ ʦʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ ʟʚʝʜʝʥʘ 

ʚ ʨʘʥʛ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʜʝʨʞʘʚʥʠʭ ʟʘʚʜʘʥʴ. ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʱʦ ʥʘ ʪʣʽ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʙʝʟʨʦʙʽʪʪʷ, ʚ ʙʽʟʥʝʩʽ ʧʦʪʨʽʙʥʘ ʨʦʙʦʯʘ ʩʠʣʘ, ʱʦ ʤʘʻ ʥʘʚʠʯʢʠ ʟ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʨʝʜʤʝʪʽʚ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʨʦʛʨʘʤ STEM, ʪʘʢ ʷʢ ʤʘʡʙʫʪʥʻ 

ʝʢʦʥʦʤʽʯʥʝ ʧʨʦʮʚʽʪʘʥʥʷ ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʥʘʮʽʾ ʧʦʚôʷʟʘʥʝ ʟ ʥʘʚʯʘʥʥʷʤ ʫʯʥʽʚ 

ʥʘʚʠʯʢʘʤ ʜʚʘʜʮʷʪʴ ʧʝʨʰʦʛʦ ʩʪʦʣʽʪʪʷ. ʂʨʽʤ ʪʦʛʦ, ʦʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʦʩʚʽʪʠ ʻ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ STEM, 

ʟʘʚʜʷʢʠ ʷʢʽʡ ʫʯʥʽ ʨʦʟʚʠʚʘʶʪʴ ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʪʝʭʥʽʯʥʫ ʛʨʘʤʦʪʥʽʩʪʴ, 

ʚʯʘʪʴʩʷ ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʟʘʜʘʯʽ, ʩʪʘʶʪʴ ʥʦʚʘʪʦʨʘʤʠ, ʚʠʥʘʭʽʜʥʠʢʘʤʠ.  

ʋ ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ çʅʦʨʚʝʛʽʷ-ʋʢʨʘʾʥʘè ʃʴʦʪʥʦʶ ʘʢʘʜʝʤʽʻʶ 

ʨʦʟʨʦʙʣʝʥʦ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʧʨʦʬʝʩʽʡʥʦʾ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʟʘ ʧʨʦʛʨʘʤʦʶ 

çʉʪʚʦʨʝʥʥʷ ʩʪʘʨʪʘʧʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʚʣʘʩʥʦʾ ʩʧʨʘʚʠè, ʟʛʽʜʥʦ ʷʢʦʛʦ ʧʝʨʝʜʙʘʯʝʥʦ 

ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ: çʇʦʰʫʢ ʽʜʝʾ ʩʪʘʨʪʘʧʫ. ʉʪʘʨʪʦʚʠʡ ʢʘʧʽʪʘʣ ʪʘ 

ʜʞʝʨʝʣʘ ʬʽʥʘʥʩʫʚʘʥʥʷè; çɹʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ ʫ ʩʬʝʨʽ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫè; 

çʇʨʦʻʢʪʥʠʡ ʤʝʥʝʜʞʤʝʥʪè; çʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽè; çɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠè; çɯʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽè; çɺʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʘʚʽʘʮʽʡʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʫ ʧʽʜʧʨʠʻʤʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽè ʪʘ ʽʥ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʜʙʘʯʝʥʦ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʠʩʪʫ ʚʠʧʫʩʢʥʠʭ ʨʦʙʽʪ (ʙʽʟʥʝʩ-ʧʣʘʥʽʚ). ʃɸ ʅɸʋ ʘʢʪʠʚʥʦ 

ʜʦʣʫʯʘʻʪʴʩʷ ʜʦ ʧʨʦʮʝʩʽʚ ʫʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʥʴʦʾ ʤʦʜʝʣʽ ʫ ʧʨʦʬʝʩʽʡʥʫ 

ʧʝʨʝʧʽʜʛʦʪʦʚʢʫ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʚʝʪʝʨʘʥʽʚ ʪʘ ʯʣʝʥʽʚ ʾʭʥʽʭ ʩʽʤʝʡ: 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʩʣʫʭʘʯʽʚ ʢʫʨʩʽʚ, ʨʦʟʚʠʪʢʫ ʫ 

ʥʠʭ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʽ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʢʣʘʩʠʯʥʦʾ ʦʩʚʽʪʠ, ʥʘʚʯʘʶʯʠʩʴ ʟʘ STEM ʤʝʪʦʜʠʢʦʶ, ʫʯʘʩʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʦʪʨʠʤʫʶʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʘʚʪʦʥʦʤʥʦʩʪʽ. ɺʠʢʣʘʜʘʯʽ ï ʫʯʘʩʥʠʢʠ 
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ʧʨʦʻʢʪʫ ʚʽʜ ʃɸ ʅɸʋ ï ʨʦʟʨʦʙʣʷʶʪʴ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʢʝʡʩʠ ʟ ʬʦʨʤʫʚʘʥʥʷ 

ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʣʫʭʘʯʽʚ ʢʫʨʩʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʜʦʩʚʽʜʫ; ʫʜʦʩʢʦʥʘʣʶʶʪʴ ʥʘʚʠʯʢʠ ʚʦʣʦʜʽʥʥʷ 

ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ; ʦʙʤʽʥʶʶʪʴʩʷ ʜʦʩʚʽʜʦʤ ʟ ʥʦʨʚʝʟʴʢʠʤʠ ʧʘʨʪʥʝʨʘʤʠ ʰʣʷʭʦʤ 

ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʽʚ, ʢʦʥʬʝʨʝʥʮʽʡ, ʨʦʙʦʯʠʭ ʩʝʤʽʥʘʨʽʚ [17]. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, 

ʱʦ ʚʽʜʢʨʠʪʽ ʦʩʚʽʪʥʽ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ ʻ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʣʶʜʝʡ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ, ʤʦʞʣʠʚʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʽʟʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ (ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʥʥʷ, ʛʨʫʧʦʚʘ ʨʦʙʦʪʘ, 

ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ). ʆʩʚʽʪʥʽ ʩʘʡʪʠ, ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʽʤʽʪʘʮʽʡʥʽ 

ʪʨʝʥʘʞʝʨʠ ʨʦʙʣʷʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʦʩʪʫʧʥʠʤʠ, ʘ ʧʨʦʮʝʩ 

ʥʘʚʯʘʥʥʷ ʪʚʦʨʯʠʤ. ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʠʭ ʦʩʚʽʪʥʽʭ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʩʪʚʦʨʶʻ ʧʦʟʠʪʠʚʥʫ ʤʦʪʠʚʘʮʽʶ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʫ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʘ ʟ ʽʥʰʦʛʦ ï ʩʧʨʠʷʻ ʢʦʣʝʢʪʠʚʥʽʡ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʫʩʽʭ ʩʫʙôʻʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʊʘ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʚʝʙ-ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ STEM-ʥʘʚʯʘʥʥʷ ʤʘʶʪʴ ʘʥʛʣʦʤʦʚʥʠʡ ʽʥʪʝʨʬʝʡʩ, 

ʪʦʤʫ ʾʭ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʽʜʧʦʚʽʜʥʦʾ ʤʦʚʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɯʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

STEM ʥʘʚʯʘʥʥʷ ʻ ʨʦʙʦʪʦ-ʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ, ʤʦʜʝʣʽ, ʣʘʙʦʨʘʪʦʨʥʽ ʧʨʠʣʘʜʠ, 

ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʩʪʨʦʾ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʘʻ ʟʤʦʛʫ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʻʢʪʥʫ ʪʘ 

ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ, ʨʝʘʣʽʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ ʪʘ ʫʩʚʽʜʦʤʣʝʥʦ ʬʦʨʤʫʚʘʪʠ ʷʢʽʩʥʦ ʥʦʚʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʟʥʘʥʥʷ. ʃʴʦʪʥʦʶ ʘʢʘʜʝʤʽʻʶ ʟʘʙʝʟʧʝʯʝʥʘ ʷʢʽʩʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʚʝʪʝʨʘʥʽʚ ʪʘ ʯʣʝʥʽʚ ʾʭʥʽʭ ʩʽʤʝʡ: ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʟʽ ʩʣʫʭʘʯʘʤʠ ʢʫʨʩʽʚ ʚʠʜʽʣʝʥʦ ʪʨʝʥʘʞʝʨʥʠʡ ʮʝʥʪʨ ɹʇʃɸ ʪʘ 

ʥʘʚʯʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʘʚʽʘʮʽʡʥʠʭ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ɿ ʤʝʪʦʶ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʚ ʃʴʦʪʥʽʡ ʘʢʘʜʝʤʽʾ ʥʘ ʙʘʟʽ çʂʣʫʙʫ 

ʫʢʨʘʾʥʩʴʢʦ-ʥʦʨʚʝʟʴʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘè ʧʣʘʥʫʻʪʴʩʷ ʩʪʚʦʨʠʪʠ ICR-ʢʽʤʥʘʪʫ. 

ʂʦʥʮʝʧʪ ICR-ʢʽʤʥʘʪʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 3 ʨʦʙʦʯʠʭ ʟʦʥ: ʟʦʥʘ ʧʨʦʻʢʪʽʚ, ʟʦʥʘ 

ʧʨʝʟʝʥʪʘʮʽʡ, ʣʽʥʛʘʬʦʥʥʘ ʟʦʥʘ, ʷʢʽ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ ʤʦʞʫʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ ʚ 
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ʦʜʠʥ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʜʣʷ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ ʩʣʫʭʘʯʽʚ. ʋʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʠʥʮʠʧʽʚ STEM-ʦʩʚʽʪʠ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʧʨʦʻʢʪʫ çʅʦʨʚʝʛʽʷ-ʋʢʨʘʾʥʘè 

ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʦʾ ʤʦʜʝʣʽ ʥʘʚʯʘʥʥʷ ʟ ʥʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ, 

ʽʥʪʝʛʨʘʮʽʶ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʪʘ ʾʭ ʧʨʘʢʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʫ 

ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʢʦʥʮʝʧʮʽʶ STEM, ʢʦʤʘʥʜʘ ʨʝʘʣʽʟʘʪʦʨʽʚ ʧʨʦʻʢʪʫ ʟʤʦʞʝ 

ʚʪʽʣʠʪʠ ʛʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ ï ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʽ 

ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʟʚʽʣʴʥʝʥʠʭ ʫ ʟʘʧʘʩ, ʚʝʪʝʨʘʥʽʚ ʪʘ 

ʯʣʝʥʽʚ ʾʭʥʽʭ ʩʽʤʝʡ ʜʦ ʫʤʦʚ ʮʠʚʽʣʴʥʦʛʦ ʞʠʪʪʷ; ʩʧʨʠʷʥʥʷ ʚ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʽ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ (ʩʽʤʝʡʥʦʛʦ) ʙʽʟʥʝʩʫ. ʄʦʞʥʘ ʚʧʝʚʥʝʥʦ ʛʦʚʦʨʠʪʠ, ʱʦ ʰʠʨʦʢʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEAM-ʦʩʚʽʪʠ ʟʜʘʪʥʝ ʟʤʽʥʠʪʠ ʝʢʦʥʦʤʽʢʫ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʟʨʦʙʠʪʠ 

ʾʾ ʙʽʣʴʰ ʽʥʥʦʚʘʮʽʡʥʦʶ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ. ɸ ʩʣʫʭʘʯʘʤ ʧʨʦʻʢʪʫ 

çʅʦʨʚʝʛʽʷ-ʋʢʨʘʾʥʘè ï ʜʦʧʦʤʦʛʪʠ ʩʪʘʪʠ ʫʩʧʽʰʥʠʤʠ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ [17]. 

ɺ ʋʢʨʘʾʥʽ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʟʚʠʚʘʻʪʴʩʷ STEM-ʦʩʚʽʪʘ. ʉʴʦʛʦʜʥʽ 

ʤʦʞʥʘ ʩʤʽʣʠʚʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʜʘʥʘ ʦʩʚʽʪʥʷ ʽʥʥʦʚʘʮʽʷ ʦʪʨʠʤʘʣʘ ʧʽʜʪʨʠʤʢʫ 

ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ. ʊʘʢ, ʫ 2020 ʨʦʮʽ ʧʨʠʡʥʷʪʦ ʂʦʥʮʝʧʮʽʶ ʨʦʟʚʠʪʢʫ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ) ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʪʠʧʦʚʠʡ 

ʧʝʨʝʣʽʢ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʢʘʙʽʥʝʪʽʚ ʽ STEM-

ʣʘʙʦʨʘʪʦʨʽʡ. ʋʢʨʘʾʥʩʴʢʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ʚʝʜʫʪʴʩʷ ˇʨʫʥʪʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʥʘʧʨʷʤʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ STEM-ʦʩʚʽʪʠ. ɺ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

çʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ STEM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0117U006232), 

ʷʢʘ ʚʝʜʝʪʴʩʷ ʚʽʜʜʽʣʦʤ STEM-ʦʩʚʽʪʠ ɼʅʋ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè, 

ʧʨʦʪʷʛʦʤ ʛʨʫʜʥʷ 2020 ʨʦʢʫ - ʩʽʯʥʷ 2021 ʨʦʢʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʦʧʠʪʫʚʘʥʥʷ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ɺ 

ʦʧʠʪʫʚʘʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʫʩʽ ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʨʦʟʙʫʜʦʚʽ STEM-ʦʩʚʽʪʠ ʦʩʦʙʠ, ʜʦ 

ʯʠʩʣʘ ʷʢʠʭ ʫʚʽʡʰʣʠ ʥʘʫʢʦʚʮʽ, ʚʯʠʪʝʣʽ, ʚʠʢʣʘʜʘʯʽ, ʚʠʭʦʚʘʪʝʣʽ, ʘʜʤʽʥʽʩʪʨʘʮʽʷ 

ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʟʘʩʥʦʚʥʠʢʠ ʩʪʫʜʽʡ STEAM ʦʩʚʽʪʠ ʪʘ ʽʥ. ʆʜʥʠʤ ʽʟ ʧʨʠʥʮʠʧʽʚ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʤʠ ʚʙʘʯʘʻʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɯ ʦʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʩʪʘʥʥʽ ʨʦʢʠ, 

ʻ ʚʽʨʪʫʘʣʴʥʘ ʪʘ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ [18]. 
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ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʮʽ-ʨʦʟʨʦʙʥʠʢʠ ʪʘʢʦʞ ʟʘʮʽʢʘʚʠʣʠʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʡ 

ʩʴʦʛʦʜʥʽ ʟʘʚʜʷʢʠ ʾʭʥʽʤ ʨʦʟʨʦʙʢʘʤ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʘʚʯʘʥʥʽ ʫʯʥʽʚ ʚʞʝ 

ʚʽʪʯʠʟʥʷʥʽ ʜʦʜʘʪʢʠ, ʪʘʢʽ ʷʢ çLi Co. Organic», «Li Co. SolarSystem» 

(ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ, ʤ. ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ); çDa Vinci Machines AR», «Electricity AR», «Bridges AR», 

çSkyscrapersARè, çCrystalARè (ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ. ɺ.ʅ. ʂʘʨʘʟʽʥʘ, ʤ. ʍʘʨʢʽʚ) ʪʦʱʦ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ 

ʨʝʘʣʴʥʦʩʪʽ, ʧʨʦʪʝ ʚʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʥʝʩʪʠ ʥʘʩ ʚ ʽʥʰʠʡ ʯʘʩ, ʜʦ ʽʥʰʦʛʦ ʤʽʩʮʷ, 

ʜʦʧʦʤʦʛʪʠ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʜʝʪʘʣʽʟʫʚʘʪʠ ʷʢʝʩʴ ʷʚʠʱʝ, 

ʚʽʨʪʫʘʣʴʥʦ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʱʦ.  

ɼʦʩʣʽʜʥʠʮʷ ʅ. ʆ. ɻʦʥʯʘʨʦʚʘ ʥʘʚʦʜʠʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ: ARʜʦʜʘʪʢʠ; ʞʫʨʥʘʣʠ ʟ AR; AR-ʢʥʠʛʠ; 

ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ; AR-ʧʽʜʨʫʯʥʠʢʠ; 3D-

ʨʦʟʤʘʣʴʦʚʢʠ; ʢʘʨʪʠ, ʛʣʦʙʫʩʠ ʟ AR ʪʦʱʦ. ʇʨʦʧʦʥʫʶ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ 

ʜʝʷʢʽ ʽʟ ʟʘʩʪʦʩʫʥʢʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ʊʘʢ, ʫ ʥʘʚʯʘʥʥʽ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ, 

ʭʽʤʽʾ, ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ, ʘʥʘʪʦʤʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ AR-ʟʘʩʪʦʩʫʥʢʠ, 

ʧʦʧʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʠʚʰʠ ʾʭ ʥʘ ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʪʝʤ ʽʟ ʟʦʦʣʦʛʽʾ, ʫʯʥʷʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʧʨʦʙʫʚʘʪʠ ʪʘʢʽ ʟʘʩʪʦʩʫʥʢʠ 

çAnimals 4D+è, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʚʘʨʠʥʠ, ʪʘʢʦʞ ʻ ʟʦʙʨʘʞʝʥʥʷ ʽʟ 

ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʥʠʭ ʪʘ çOcean 4D+è ï ʤʦʨʩʴʢʽ ʤʝʰʢʘʥʮʽ; ʘ ʚ 8 ʢʣʘʩʽ 

ʜʦʨʝʯʥʠʤ ʙʫʜʝ ʟʘʩʪʦʩʫʥʦʢ çAnatomy 4D+è, ʷʢʠʡ ʜʦʧʦʤʦʞʝ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ 

ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʧʦʙʘʯʠʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʚ. ʇʽʜ 

ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʫ 8 ʢʣʘʩʽ çʅʘʜʘʥʥʷ ʧʝʨʰʦʾ ʜʦʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠè ʥʘ ʫʨʦʢʘʭ 

ʙʽʦʣʦʛʽʾ, ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʚ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ, 

ʫʯʥʽ ʤʦʞʫʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʘʩʪʦʩʫʥʢʦʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʦʧʦʚʥʝʥʫ 

ʨʝʘʣʴʥʽʩʪʴ çMy Cardiac Coachè. ɿʘʭʦʧʣʶʶʯʠʤ ʟʘʩʪʦʩʫʥʢʦʤ ʥʘ ʢʦʩʤʽʯʥʫ ʪʝʤʫ ʻ 

çSpace 4D+è, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʜʽʪʷʤ ʧʦʨʠʥʫʪʠ ʫ ʤʘʥʜʨʽʚʢʫ ʢʦʩʤʦʩʦʤ. ɿʘʟʥʘʯʘʻʤʦ, 

ʱʦ ʩʘʤʽ ʟʘʩʪʦʩʫʥʢʠ ʻ ʙʝʟʢʦʰʪʦʚʥʠʤʠ, ʧʨʦʪʝ, ʧʨʦʩʪʦ ʚʩʪʘʥʦʚʠʪʠ ʟʘʩʪʦʩʫʥʢʠ ʥʘ 

ʪʝʣʝʬʦʥ ʙʫʜʝ ʥʝʜʦʩʪʘʪʥʴʦ, ʥʝʦʙʭʽʜʥʦ ʱʝ ʧʨʠʜʙʘʪʠ ʦʢʨʝʤʦ ʢʘʨʪʢʠ ʟ 
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ʟʦʙʨʘʞʝʥʥʷʤʠ, ʱʦʙ ʧʦʪʽʤ ʚʽʜʩʢʘʥʫʚʘʪʠ ʾʭ ʪʘ ʦʪʨʠʤʘʪʠ ʙʘʞʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟ 

ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ. ʄʘʡʞʝ ʜʦ ʢʦʞʥʦʛʦ ʟʘʩʪʦʩʫʥʢʘ ʻ ʙʝʟʢʦʰʪʦʚʥʽ ʢʘʨʪʢʠ, 

ʱʦʙ ʩʧʨʦʙʫʚʘʪʠ ʟʘʩʪʦʩʫʥʦʢ ʚ ʜʽʾ. ʋ ʢʫʨʩʽ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʦʟʥʘʚʩʪʚʘ ʫʯʥʷʤ 

ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʪʫʧʥʽ ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ ʟ 

ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ: çStar Waik 2 Free» ï ʽʣʶʩʪʨʫʻ ʢʘʨʪʫ ʟʦʨʷʥʦʛʦ ʥʝʙʘ; 

«Satellite Tracker» ï ʤʦʞʥʘ ʚʽʜʩʣʽʜʢʫʚʘʪʠ ʩʫʧʫʪʥʠʢʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; çOur 

Universe AR» ï ʩʪʘʪʠ ʘʢʪʠʚʥʠʤ ʜʦʩʣʽʜʥʠʢʦʤ ʧʣʘʥʝʪ ʽ ʉʦʥʮʷ ʫ ʩʦʥʷʯʥʽʡ ʩʠʩʪʝʤʽ; 

«Satellarium» ï ʚʽʜʚʽʜʘʪʠ ʚʽʨʪʫʘʣʴʥʠʡ ʧʣʘʥʝʪʘʨʽʡ. ɿʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ, 

ʧʦʟʥʘʡʦʤʠʪʠ ʾʭ ʽʟ ʩʚʽʪʦʤ ʪʚʘʨʠʥ, ʢʦʤʘʭ, ʞʫʢʽʚ, ʜʠʥʦʟʘʚʨʽʚ ʧʦʢʣʠʢʘʥʽ 

ʝʥʮʠʢʣʦʧʝʜʽʾ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʠʨʦʙʥʠʢʘ IEXPLORE, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʘʪʠ ʯʘʩʪʠʥʦʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ, ʥʝ ʟʘʣʠʰʘʶʯʠ 

ʥʘʚʽʪʴ ʩʚʦʶ ʢʽʤʥʘʪʫ [14]. ʇʨʦʪʝ, ʙʽʣʴʰʽʩʪʴ ʟʘʩʪʦʩʫʥʢʽʚ ʟ ʜʦʧʦʚʥʝʥʦʶ 

ʨʝʘʣʴʥʽʩʪʶ ï ʟʘʢʦʨʜʦʥʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ, ʚʦʥʠ ʟ ʘʥʛʣʦʤʦʚʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʱʦ ʻ 

ʥʝʟʨʫʯʥʠʤ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʯʥʷʤʠ. ɸʣʝ, ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ, ʨʦʟʨʦʙʥʠʢʠ ʪʘʢʦʞ 

ʧʦʯʘʣʠ ʧʨʘʮʶʚʘʪʠ ʚ ʥʘʧʨʷʤʢʫ ʨʦʟʚʠʪʢʫ ʽʤʝʨʩʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. çʊʘʢ, ʫ 2018 

ʨʦʮʽ ʥʘ ʩʪʦʨʽʥʢʘʭ ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʦʛʦ ʧʨʠʨʦʜʥʠʯʦʛʦ ʞʫʨʥʘʣʫ ʜʣʷ ʜʽʪʝʡ 

çʂʦʣʦʩʦʢè (ˉ 11 (125), 2018), ʟʘ ʜʦʧʦʤʦʛʠ ʜʦʜʘʪʢʫ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʚʽʜʝʦ, ʱʦ ʧʦʢʘʟʫʻ ʫʪʚʦʨʝʥʥʷ ʙʫʪʘʬʦʨʩʴʢʦʾ ʢʨʦʚʽ, ʘ ʥʘ 

ʦʙʢʣʘʜʠʥʮʽ ʜʘʥʦʛʦ ʥʦʤʝʨʫ ʞʫʨʥʘʣʫ ʦʞʠʚʘʶʪʴ ʨʽʟʥʦʚʠʜʠ ʚʦʜʦʨʦʩʪʝʡè. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ, ʝʣʝʤʝʥʪʽʚ ɸR-ʪʝʭʥʦʣʦʛʽʾ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʜʦʧʦʤʦʞʝ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ, ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʫ ʚʠʚʯʝʥʥʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʘ ʦʪʞʝ 

ʧʽʜʚʠʱʠʪʠ ʾʭ ʨʽʚʝʥʴ ʟʥʘʥʴ [12]. 

ʉʫʪʴ STEM-ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚ ʡʦʛʦ ʦʩʥʦʚʽ ʣʝʞʠʪʴ ʽʥʞʝʥʝʨʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʚʠʥʘʭʦʜʫ. STEM-ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʧʝʚʥʠʡ ʘʣʛʦʨʠʪʤ ʜʽʡ: ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʜʘʯʽ; ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʻ ʢʦʥʩʦʣʽʜʘʮʽʾ ʟʥʘʥʴ ʟ ʢʽʣʴʢʦʭ 

ʛʘʣʫʟʝʡ; ʫʤʽʥʥʷ ʾʭ ʩʢʦʤʙʽʥʫʚʘʪʠ ʽ ʦʪʨʠʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

STEM-ʧʽʜʭʦʜʫ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʶ ʟʥʘʥʴ 

ʫ ʧʨʘʢʪʠʯʥʽʡ ʩʬʝʨʽ.  
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STEM-ʥʘʚʯʘʥʥʷ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʨʦʻʢʪʥʠʡ ʪʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʦʜʠ, 

ʦʩʥʦʚʦʶ ʜʣʷ ʷʢʠʭ ʻ ʽʥʪʝʛʨʘʮʽʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʚ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʥʫ 

ʪʚʦʨʯʽʩʪʴ ʽ ʤʘʪʝʤʘʪʠʢʫ. ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ STEM-

ʦʩʚʽʪʠ ʧʦʣʷʛʘʶʪʴ ʫ ʧʝʨʝʭʦʜʽ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʻʢʪʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ [9]. ʊʘʢʠʤ 

ʯʠʥʦʤ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʩʥʦʚʦʢ, ʜʽʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ ʚ ʩʫʯʘʩʥʽʡ ʩʠʩʪʝʤʽ 

ʦʩʚʽʪʠ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʷʢ ʦʪ ʤʝʪʦʜ 

ʧʨʦʻʢʪʽʚ, ʽ ʮʽʣʠʭ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ, ʷʢ ʦʪ STEM-ʦʩʚʽʪʘ, ʱʦ ʧʦʻʜʥʫʻ ʡ ʥʘʚʯʘʥʥʷ, 

ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʜʽʶ ʽ ʧʨʦʻʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʱʝ ʡ ʜʦ ʪʦʛʦ ʞ ʥʘ ʽʥʪʝʛʨʦʚʘʥʦʤʫ 

ʟʤʽʩʪʽ ʽʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ. ʇʨʦʻʢʪʥʠʡ ʧʽʜʭʽʜ ʻ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ ʤʦʞʝ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʥʠʤ ʥʘ ʫʨʦʢʘʭ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʦʩʢʽʣʴʢʠ ʧʨʦʜʫʢʪʦʤ ʚ ʧʨʦʻʢʪʽ ʻ 

ʚʽʜʯʫʪʥʠʡ ʽ ʚʠʤʽʨʶʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ: ʥʦʚʠʡ ʦʙôʻʢʪ, ʥʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, 

ʥʦʚʽ ʨʽʰʝʥʥʷ ʚ ʩʦʮʽʘʣʴʥʦʤʫ ʞʠʪʪʽ ʣʶʜʠʥʠ ʘʙʦ ʤʘʣʦʾ ʛʨʫʧʠ, ʥʦʚʽ ʟʥʘʥʥʷ, 

ʥʘʚʠʯʢʠ ʪʘ ʚʤʽʥʥʷ ʪʦʱʦ. STEM-ʧʽʜʭʽʜ ʭʦʯ ʽ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ 

ʚʠʟʥʘʯʝʥʠʭ ʛʘʣʫʟʝʡ: ʤʘʪʝʤʘʪʠʢʠ, ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʞʝʥʝʨʽʾ, 

ʘʣʝ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʟʘʢʣʘʜʘʻ ʦʩʥʦʚʫ ʨʦʟʚʠʪʢʫ STEɸM ʪʘ 

STREɸM, ʜʝ ʜʦʜʘʥʽ ʣʽʪʝʨʠ ʧʽʜʩʠʣʶʶʪʴ ʤʠʩʪʝʮʴʢʠʡ ʥʘʧʨʷʤ ʫ ʪʝʭʥʽʯʥʽʡ ʦʩʚʽʪʽ 

(ɸ-art) ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʫ, ʚʠʥʘʭʽʜʥʠʮʪʚʦ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʯʠʪʘʥʥʷ (ʧʦʪʨʽʡʥʝ 

ʪʣʫʤʘʯʝʥʥʷ ʣʽʪʝʨʠ Robotics, R ï research, R ï reading+writing) [13].  

ʆʪʞʝ, STEM-ʦʩʚʽʪʘ ʨʦʟʚôʷʟʫʻ ʥʠʟʢʫ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʦʩʚʽʪʠ ï ʩʪʚʦʨʠʪʠ 

ʫʤʦʚʠ ʜʣʷ ʨʽʟʥʦʙʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʘ ʩʬʦʨʤʫʚʘʪʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʥʘʩʘʤʧʝʨʝʜ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʜʦ 

ʜʦʨʦʩʣʦʛʦ ʞʠʪʪʷ, ʚ ʷʢʦʤʫ ʥʘ ʥʠʭ ʯʝʢʘʻ ʚʟʘʻʤʦʜʽʷ ʟ ʩʫʩʧʽʣʴʩʪʚʦʤ, ʷʢʝ 

ʚʠʤʘʛʘʪʠʤʝ ʚʽʜ ʥʠʭ ʢʦʥʢʫʨʝʥʪʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ [1].  

ɿ ʧʣʠʥʦʤ ʯʘʩʫ ʮʽʣʽ ʦʩʚʽʪʠ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʩʪʘʨʽʣʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʚʞʝ ʥʝ ʘʢʪʫʘʣʴʥʘ. ʇʝʜʘʛʦʛʠ ʨʦʟʨʦʙʣʷʶʪʴ 

ʦʩʚʽʪʥʶ ʧʨʦʛʨʘʤʫ ʚ ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʨʦʛʨʘʤʦʶ, ʱʦ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʨʦʟʰʠʨʶʻ ʩʚʦʶ ʛʝʦʛʨʘʬʽʶ ʚʞʝ ʧʦʥʘʜ 

20 ʨʦʢʽʚ ʻ STEɸM [16].  
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ʅʘ ʧʦʯʘʪʢʫ 2016 ʨʦʢʫ ʄʆʅ ʙʫʚ ʚʠʜʘʥʠʡ ʥʘʢʘʟ çʇʨʦ ʫʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʾ 

ʛʨʫʧʠ ʟ ʧʠʪʘʥʴ ʚʧʨʦʚʘʜʞʝʥʥʷ STEɸM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ». ʎʝ ʙʫʚ ʧʝʨʰʠʡ ʢʨʦʢ ʥʘ 

ʰʣʷʭʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʘʩʪʘʨʽʣʦʾ ʩʠʩʪʝʤʠ. ɺʽʪʯʠʟʥʷʥʽ ʧʝʜʘʛʦʛʠ ʧʦʯʘʣʠ ʘʢʪʠʚʥʦ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʫʪʴ ʪʘ ʤʝʪʦʜʠ STEɸM-ʦʩʚʽʪʠ, ʜʦʩʚʽʜ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʽʥʰʠʭ 

ʢʨʘʾʥʘʭ, ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʎʽʣʽ, ʷʢʽ ʧʦʚʠʥʥʘ ʨʝʘʣʽʟʫʚʘʪʠ STEɸM 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʽʜʪʨʠʤʢʫ ʥʘʫʢʦʚʦʾ, ʪʝʭʥʽʯʥʦʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʩʢʣʘʜʦʚʠʭ ʫ 

ʧʦʟʘʰʢʽʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ, ʧʨʦʢ̒ʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ 

ʫʤʦʚ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʛʨʘʤ, ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʰʢʦʣʷʨʽʚ, ʱʦ ʚʠʷʚʣʷʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 2020 ʨʦʢʫ ʫ 

ʨʘʤʢʘʭ ʬʝʩʪʠʚʘʣʶ STEɸM-ʪʠʞʜʝʥʴ ʙʫʚ ʚʠʜʘʥʠʡ ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ, ʫ ʷʢʦʤʫ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʜʦʩʚʽʜ ʨʽʟʥʠʭ ʧʝʜʘʛʦʛʽʚ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ 

STEɸM [10]. 

ɸʥʘʣʽʟ STEɸM ʜʘʚ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʩʫʯʘʩʥʘ ʫʢʨʘʾʥʩʴʢʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʻ 

ʧʦʚʥʦʶ ʾʾ ʧʨʦʪʠʣʝʞʥʽʩʪʶ, ʪʦʞ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʟʤʽʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʢʘʨʜʠʥʘʣʴʥʠʤʠ ʷʢ ʽ ʨʝʟʫʣʴʪʘʪʠ. ʇʽʟʥʽʰʝ ʧʨʦʛʨʘʤʘ ʨʦʟʨʦʙʣʝʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ STEAM ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ «ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ», ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʨʝʘʣʽʟʘʮʽʶ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ ʫ ʥʘʚʯʘʥʥʽ ʜʦ 2027 ʨʦʢʫ [6]. 

ʋ ʩʽʯʥʽ 2021 ʨ. ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʠʜʘʚ ʈʦʟʧʦʨʷʜʞʝʥʥʷ çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ) ʜʦ 2027 ʨʦʢʫè. ɼʦʢʫʤʝʥʪ ʚʠʟʥʘʯʘʻ 

ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʨʦʟʚʠʪʢʦʤ ʥʘʚʠʯʦʢ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʽʥʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʥʘʭʽʜʥʠʮʪʚʘ, ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, 

ʧʨʦʬʝʩʽʡʥʦʾ ʩʘʤʦ ʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʚʠʙʦʨʫ ʧʨʦʬʝʩʽʾ, 

ʧʦʧʫʣʷʨʠʟʘʮʽʻʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʬʝʩʽʡ, ʧʦʰʠʨʝʥʥʷʤ 

ʽʥʥʦʚʘʮʽʡ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ [18]. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ STEAM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʦ 

ʚʽʜʢʨʠʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʮʝʥʪʽʚ ʫ ʂʠʻʚʽ ʧʨʠ ʄʘʣʽʡ ʘʢʘʜʝʤʽʾ ʥʘʫʢ, ʫ ɼʥʽʧʨʽ, 

ɿʘʧʦʨʽʞʞʽ, ʄʠʢʦʣʘʻʚʽ, ʊʝʨʥʦʧʦʣʽ, ʍʝʨʩʦʥʽ ʪʘ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ. ʋ ʥʠʭ ʫʯʥʽ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʩʣʷ ʰʢʦʣʠ ʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʽʟʥʠʤʠ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, 

ʨʦʟʚʠʚʘʪʠ ʽʥʪʝʨʝʩ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʥʘʙʫʚʘʪʠ ʜʠʚʝʨʛʝʥʪʥʦʛʦ 
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ʤʠʩʣʝʥʥʷ ʪʘ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚʣʘʩʥʽ ʧʨʦʻʢʪʠ. ʊʘʢʦʞ STEAM-ʦʩʚʽʪʘ ʢʦʥʮʝʥʪʨʫʻ 

ʫʚʘʛʫ ʥʘ ʪʚʦʨʯʦʤʫ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ, ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʪʚʦʨʠʪʠ. ɿʦʢʨʝʤʘ, 

ʜʽʪʠ ʟʘʤʠʩʣʶʶʪʴʩʷ ʥʘʜ ʧʨʦʙʣʝʤʘʤʠ, ʷʢʽ ʽʩʥʫʶʪʴ ʚ ʧʦʙʫʪʽ ʪʘ ʥʘʤʘʛʘʶʪʴʩʷ ʾʭ 

ʚʠʨʽʰʫʚʘʪʠ [3]. 

ɺ ʋʢʨʘʾʥʽ ʚʞʝ ʨʝʘʣʽʟʦʚʘʥʽ ʧʝʨʰʽ ʢʨʦʢʠ ʥʘ ʰʣʷʭʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ 

STEɸM-ʥʘʚʯʘʥʥʷ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʧʨʦʻʢʪʽ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʱʦ ʤʘʻ 

ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʚʧʨʦʚʘʜʞʝʥʠʤ ʜʦ 2027 ʨʦʢʫ. ɿ 2018 ʨʦʢʫ ʚʚʝʜʝʥʦ 12-ʨʽʯʥʫ 

ʰʢʦʣʫ, ʜʝ ʟ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʫʯʥʽ ʚʠʚʯʘʶʪʴ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʪʨʠʤʫʶʪʴ 

ʥʝ ʘʪʝʩʪʘʪʠ ʟ ʦʮʽʥʢʘʤʠ, ʘ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʦʩʪʫʧʦʚʦ ʟʘʢʣʘʜʘʶʪʴʩʷ ʦʩʥʦʚʠ ʦʙʦʚôʷʟʢʦʚʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ (ʚʚʝʜʝʥʥʷ 

ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ ʦʙʦʚôʷʟʢʦʚʠʤ), ʬʦʨʤʫʶʪʴʩʷ ʥʘʚʠʯʢʠ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ STEɸM-ʧʨʝʜʤʝʪʘʭ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʜʽʶʯʠʤʠ ʬʦʨʤʘʤʠ ʨʝʘʣʽʟʘʮʽʾ STEAM-

ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʚʠʩʪʫʧʘʶʪʴ ʧʦʟʘʰʢʽʣʴʥʽ ʛʫʨʪʢʠ, STEAM-ʫʨʦʢʠ ʪʘ ʧʨʦʻʢʪʠ. ɺʩʝ 

ʧʝʨʝʨʘʭʦʚʘʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ɯʊ-ʣʘʙʦʨʘʪʦʨʽʷʭ, 

STEM-ʮʝʥʪʨʘʭ, ʢʣʘʩʘʭ ʟ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʦʱʦ. ʅʘ ʞʘʣʴ ʧʨʠ ʙʘʛʘʪʴʦʭ ʰʢʦʣʘʭ ʱʝ 

ʥʝʤʘʻ ʧʦʪʨʽʙʥʠʭ ʧʨʠʤʽʱʝʥʴ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʬʘʭʽʚʮʽʚ [3]. 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʝʢʦʥʦʤʽʢʠ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʧʨʦʛʨʝʩʫ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʥʦ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʦʩʠʣʝʥʥʷ ʨʦʣʽ STEM-ʦʩʚʽʪʠ ʟʫʤʦʚʣʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚʩʴʢʦʾ 

ʤʦʣʦʜʽ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʡ, ʚʦʜʥʦʯʘʩ, 

ʚʠʩʦʢʠʤ ʟʘʧʠʪʦʤ ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʫ ʩʬʝʨʘʭ: ʽʥʞʝʥʝʨʽʾ, 

ʤʝʜʠʮʠʥʠ, ʝʢʦʣʦʛʽʾ, IT, ʬʘʨʤʘʮʝʚʪʠʢʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʭ, ʘʚʽʘʙʫʜʫʚʘʥʥʽ ʪʘ ʽʥʰʠʭ 

[2]. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ STEM-ʦʩʚʽʪʘ ʚʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʩʚʦʻʨʽʜʥʦʶ 

ʧʝʜʘʛʦʛʽʯʥʦʶ ʽʥʥʦʚʘʮʽʻʶ. ʊʘʢ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʂʦʥʮʝʧʮʽʾ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ 

ʰʢʦʣʠ, ʢʣʶʯʦʚʘ ʟʤʽʥʘ ʜʣʷ ʫʯʥʽʚ ʩʪʦʩʫʻʪʴʩʷ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʟʤʽʩʪʫ 
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ʦʩʚʽʪʠ, ʘʜʞʝ ʢʣʶʯʦʚʘ ʤʝʪʘ ʅʋʐ ï ʚʠʭʦʚʘʪʠ ʽʥʥʦʚʘʪʦʨʘ ʪʘ ʛʨʦʤʘʜʷʥʠʥʘ, ʷʢʠʡ 

ʚʤʽʻ ʫʭʚʘʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʨʽʰʝʥʥʷ ʪʘ ʜʦʪʨʠʤʫʻʪʴʩʷ ʧʨʘʚ ʣʶʜʠʥʠ [4]. 

STEɸM-ʦʩʚʽʪʘ ʧʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟʽʰʪʦʚʭʥʫʣʘʩʷ ʟ 

ʥʘʩʪʫʧʥʠʤʠ ʦʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʅʘʩʘʤʧʝʨʝʜ, ʤʝʥʪʘʣʴʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ 

ʦʩʚʽʪʷʥ, ʢʦʨʽʥʥʷ ʷʢʦʾ ʩʷʛʘʶʪʴ ʥʦʨʤ ʨʘʜʷʥʩʴʢʦʾ ʪʠʧʫ ʦʩʚʽʪʠ. ʇʝʜʘʛʦʛʠ ʚʠʷʚʠʣʠʩʷ 

ʥʝʧʽʜʛʦʪʦʚʣʝʥʠʤʠ ʜʦ ʰʠʨʦʢʠʭ ʟʤʽʥ. ʇʝʜʘʛʦʛʽʯʥʽ ʢʦʣʝʢʪʠʚʠ ʙʘʛʘʪʴʦʭ ʰʢʽʣ 

ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʧʝʜʘʛʦʛʽʚ-ʧʝʥʩʽʦʥʝʨʽʚ, ʷʢʽ ʚʩʝ ʞʠʪʪʷ ʥʘʚʯʘʣʠ ʜʽʪʝʡ ʨʘʜʷʥʩʴʢʠʤʠ 

ʤʝʪʦʜʘʤʠ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʩʧʨʠʡʤʘʶʪʴʩʷ ʚʦʨʦʞʝ, ʚʯʠʪʝʣʽ ʥʝ 

ʭʦʯʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ. ʃʝʛʰʝ ʯʠʪʘʪʠ ʣʝʢʮʽʶ, ʥʽʞ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ 

ʧʠʪʘʥʥʷ ʜʽʪʝʡ ʪʘ ʨʦʙʠʪʠ ʟ ʥʠʤʠ ʱʦʩʴ ʧʨʘʢʪʠʯʥʝ. ɺʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʢʥʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ ʫ ʰʢʦʣʷʨʽʚ ʪʘ ʥʘʨʽʢʘʥʴ ʥʘ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ ʟ 

ʙʦʢʫ ʙʘʪʴʢʽʚ. ɺ ʫʤʦʚʘʭ ʩʪʘʨʦʾ ʩʠʩʪʝʤʠ ʥʝ ʽʩʥʫʻ ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ ʤʽʞ ʫʯʥʷʤʠ, 

ʚʯʠʪʝʣʷʤʠ, ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʪʘ ʙʘʪʴʢʘʤʠ, ʱʦ ʜʝʟʦʨʽʻʥʪʫʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘ 

ʥʝ ʜʘʻ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ.  

ʊʘʢʦʞ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʫʪʽ STEɸM-ʦʩʚʽʪʠ ʪʘ ʾʾ ʤʝʪʦʜʽʚ. 

ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʜʘʻ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʻʜʠʥʦʛʦ ʾʾ ʚʠʟʥʘʯʝʥʥʷ ʥʝ 

ʽʩʥʫʻ. ɼʦ ʪʦʛʦ ʞ ʢʦʞʥʘ ʢʨʘʾʥʘ ʚʠʟʥʘʯʘʻ ʩʫʪʴ ʪʘ ʤʝʪʫ STEɸM ʧʦ ʩʚʦʻʤʫ. ʇʨʦʪʝ 

ʻʜʥʽʩʪʴ ʥʘʷʚʥʘ ʫ ʪʨʴʦʭ ʧʽʜʭʦʜʘʭ: ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 5 ʜʠʩʮʠʧʣʽʥ, ʱʦ 

ʩʢʣʘʜʘʶʪʴ ʘʙʨʝʚʽʘʪʫʨʫ, ʟʘʣʫʯʝʥʥʽ ʰʢʦʣʷʨʽʚ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʬʦʨʤʫʚʘʥʥʽ ʥʘʚʠʯʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʽʜʪʨʠʤʢʘ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʘʢʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʤʝʪʦʶ ʷʢʦʾ ʻ ʚʠʭʦʚʘʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʤʦʣʦʜʦʛʦ 

ʥʘʫʢʦʚʮʷ. ɺʦʥʘ ʧʝʨʝʩʣʽʜʫʻ ʤʝʪʫ ʚʠʭʦʚʘʪʠ ʚ ʜʽʪʝʡ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʥʘʫʮʽ ʪʘ 

ʚʤʽʥʥʷ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʦʾ ʽʜʝʾ. (ʩʪʨ.59 

ʅʘʩʪʫʧʥʠʤ ʧʨʦʙʣʝʤʥʠʤ ʘʩʧʝʢʪʦʤ ʻ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. ɺ ʫʤʦʚʘʭ 

ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ STEɸM-ʧʽʜʭʦʜʽʚ ʚʽʜʯʫʚʘʻʪʴʩʷ ʛʦʩʪʨʠʡ ʜʝʬʽʮʠʪ ʫ ʢʘʜʨʘʭ. 9)ʏʝʨʝʟ 

ʥʠʟʴʢʫ ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʥʶ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʝʩʪʠʞʫ ʤʦʣʦʜʽ ʣʶʜʠ ʥʝ ʭʦʯʫʪʴ ʽʪʠ 

ʧʨʘʮʶʚʘʪʠ ʚʯʠʪʝʣʝʤ ʫ ʰʢʦʣʽ, ʘ ʩʪʘʨʽ ʥʝ ʭʦʯʫʪʴ ʦʩʚʦʶʚʘʪʠ ʥʦʚʝ, ʪʦʞ 

ʫʪʚʦʨʶʻʪʴʩʷ ʩʚʦʻʨʽʜʥʠʡ ʚʘʢʫʫʤ ʟ ʷʢʦʛʦ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʚʠʭʽʜ. ɺ ʋʢʨʘʾʥʽ ʥʝ 
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ʚʠʩʪʘʯʘʻ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʽʥʞʝʥʝʨʥʠʭ ʪʘ ʪʦʯʥʠʭ ʥʘʫʢ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʥʠʟʴʢʦʶ 

ʤʦʪʠʚʘʮʽʻʶ ʚʠʧʫʩʢʥʠʢʽʚ, ʱʦʜʦ ʚʠʙʦʨʫ ʧʦʜʽʙʥʠʭ ʧʨʦʬʝʩʽʡ. (ʩʪʨ.60) 

ʋʢʨʘʾʥʘ ʧʦʪʨʝʙʫʻ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟʘʜʣʷ ʨʦʟʚʠʪʢʫ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʬʝʨ, ʷʢʽ ʩʪʘʥʫʪʴ ʽʥʩʪʨʫʤʝʥʪʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. ʆʜʥʘʢ, ʧʦʯʠʥʘʪʠ ʧʦʪʨʽʙʥʦ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʝʪʦʜʽʚ ʦʩʚʦʻʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʰʢʦʣʷʨʘʤʠ, ʘʜʞʝ ʩʘʤʝ ʚʦʥʠ ʻ ʤʘʡʙʫʪʥʽʤʠ ʩʧʝʮʽʘʣʽʩʪʘʤʠ. 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʻ ʟʥʘʯʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʧʝʨʝʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ STEɸM-ʦʩʚʽʪʠ, ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʷʢʦʾ ʻ ʪʝʭʥʦʣʦʛʽʾ, 

ʽʥʞʝʥʝʨʽʷ, ʤʘʪʝʤʘʪʠʢʘ, ʨʦʙʦʪʦʪʝʭʥʽʢʘ ï ʽʥʥʦʚʘʮʽʡʥʽ ʛʘʣʫʟʽ, ʱʦ ʢʦʤʙʽʥʫʶʪʴ 

ʟʥʘʥʥʷ ʪʦʯʥʠʭ ʪʘ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ. (ʩʪʨ.60) 

ɺʧʨʦʚʘʜʞʝʥʥʷ STEɸM-ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʦʥʦʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ. ʋ 2020 ʨʦʮʽ ʄʆʅ ʟʘʪʚʝʨʜʠʣʦ ʥʘʢʘʟ ˉ 574, ʫ ʷʢʦʤʫ ʥʘʷʚʥʠʡ 

ʩʪʘʥʜʘʨʪʥʠʡ ʧʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʰʢʽʣʴʥʠʭ ʢʘʙʽʥʝʪʽʚ ʙʽʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ, 

ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, ʭʽʤʽʾ ʪʘ STEɸM-ʣʘʙʦʨʘʪʦʨʽʡ. (ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʘʢʫʧʽʚʣʷ 

ʥʦʚʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 3D-ʧʨʠʥʪʝʨʽʚ, 3D-

ʨʫʯʦʢ, 3D-ʩʢʘʥʝʨʽʚ, ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʽʚ, ʝʣʝʢʪʨʦʥʥʠʭ ʤʦʜʫʣʽʚ, ʪʦʱʦ. ɿʘʩʦʙʠ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ STEɸʄ-ʦʩʚʽʪʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ: ʤʝʪʦʜʠʯʥʽ, ʪʘʢʽ 

ʷʢ ʝʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ, ʢʘʨʪʢʠ-ʟʘʚʜʘʥʥʷ, ʥʘʚʯʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ, ʥʘʚʯʘʣʴʥʽ 

ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʧʦʩʽʙʥʠʢʠ; ʥʘʦʯʥʝ ʧʨʠʣʘʜʜʷ: ʨʝʧʨʦʜʫʢʮʽʾ ʢʘʨʪʠʥ ʭʫʜʦʞʥʠʢʽʚ, 

ʥʝʦʙʭʽʜʥʽ ʩʭʝʤʠ, ʛʨʘʬʽʢʠ, ʪʘʙʣʠʮʽ, ʧʣʘʢʘʪʠ; ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ: 

ʚʽʜʝʦʘʧʘʨʘʪʫʨʘ, ʧʨʦʻʢʮʽʡʥʽ ʝʢʨʘʥʠ, ʧʨʦ̒ʢʪʦʨʠ, ʢʦʧʽ-ʜʦʰʢʠ, ʪʨʝʥʘʞʝʨʠ ʪʘ 

ʧʨʠʣʘʜʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʦʮʝʩʫ. ɯʩʥʫʻ ʧʨʦʙʣʝʤʘ ʫ ʟʘʢʫʧʽʚʣʽ ʥʝʦʙʭʽʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʦʩʚʦʻʥʥʽ ʨʦʙʦʪʠ ʟ ʥʠʤ ʚʯʠʪʝʣʷʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ STEɸM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʟʽʰʪʦʚʭʥʫʣʦʩʷ ʟ 

ʙʘʛʘʪʴʤʘ ʧʝʨʝʰʢʦʜʘʤʠ, ʦʜʥʘʢ ʄʆʅ, ʚʽʪʯʠʟʥʷʥʽ ʥʘʫʢʦʚʮʽ ʪʘ ʧʝʜʘʛʦʛʠ ʧʦʩʪʫʧʦʚʦ 

ʚʠʨʽʰʫʶʪʴ ʥʘʷʚʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʥʘʙʫʚʘʶʪʴ ʜʦʩʚʽʜʫ ʟʘʧʨʦʚʘʜʞʫʶʯʠ ʤʝʪʦʜʠ 

STEɸM ʥʘ ʧʨʘʢʪʠʮʽ. ʄʠ ʧʽʜʩʫʤʫʚʘʣʠ ʜʝʷʢʽ ʧʝʨʝʚʘʛʠ STEɸM ʥʘʜ ʪʨʘʜʠʮʽʡʥʦʶ 

ʦʩʚʽʪʦʶ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʥʘʚʠʯʢʠ 

ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, ʽʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʧʦ «ʪʝʤʘʭ», ʘ ʥʝ ʧʦ ʧʨʝʜʤʝʪʘʭ, 

ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ 
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ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ, 

ʧʽʜʩʠʣʝʥʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʫ ʩʚʦʾʭ ʩʠʣʘʭ, ʨʦʟʚʠʪʦʢ ʽʥʪʝʨʝʩʫ ʜʦ ʪʝʭʥʽʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʧʦʙʫʜʦʚʘ ʤʦʩʪʫ ʤʽʞ 

ʥʘʚʯʘʥʥʷʤ ʽ ʫʩʧʽʰʥʦʶ ʢʘʨôʻʨʦʶ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʙʽʣʴʰʦʶ ʤʽʨʦʶ STEɸM 

ʚʠʩʪʫʧʘʻ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʰʢʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, ʦʜʥʘʢ ʫ ʥʘʡʙʣʠʞʯʝ ʜʝʩʷʪʠʣʽʪʪʷ 

ʧʣʘʥʫʻʪʴʩʷ ʾʾ ʚʚʝʜʝʥʥʷ ʫ ʚʩʽʭ ʰʢʦʣʘʭ. 

ɺʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ.    

ʆʪʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʧʝʨʝʰʢʦʜʠ ʪʘ ʩʪʝʨʝʦʪʠʧʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

STEAM-ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʻ ʥʝʚʽʜʚʦʨʦʪʥʽʤ ʧʨʦʮʝʩʦʤ. ʇʨʦʚʽʜʥʽ ʫʢʨʘʾʥʩʴʢʽ 

ʧʝʜʘʛʦʛʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʪʘʨʘ, ʨʘʜʷʥʩʴʢʘ ʢʦʥʮʝʧʮʽʷ ʦʩʚʽʪʠ ʻ ʫʪʦʧʽʯʥʦʶ ʪʘ 

ʥʝʝʬʝʢʪʠʚʥʦʶ. ʗʢʱʦ ʋʢʨʘʾʥʘ ʧʨʘʛʥʝ ʩʪʘʪʠ ʧʨʦʚʽʜʥʦʶ ʻʚʨʦʧʝʡʩʴʢʦʶ ʜʝʨʞʘʚʦʶ, 

ʪʦ ʟʤʽʥʘ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʻ ʛʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ. ɺ ʫʤʦʚʘʭ ʧʝʨʝʭʦʜʫ ʜʦ 

ʅʦʚʦʾ ʦʩʫʯʘʩʥʝʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ. ɿʘʚʜʷʢʠ ʢʦʥʩʦʣʽʜʘʮʽʾ ʟʫʩʠʣʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

STEAM-ʦʩʚʽʪʠ ʩʪʘʻ ʦʜʥʽʻʶ ʟ ʨʝʘʣʴʥʠʭ ʮʽʣʝʡ. ɿʘ ʦʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ ʧʦ ʚʧʨʦʚʘʜʞʝʥʥʶ STEAM ʚ ʋʢʨʘʾʥʽ, ʧʨʘʮʶʻ 

WebSTEɸM-ʰʢʦʣʘ, ʚʠʜʘʥʠʡ ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ «STEM-ʪʠʞʜʝʥʴ», 

ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘʫʢʦʚʽ ʢʦʥʬʝʨʝʥʮʽʾ, ʚʽʜʢʨʠʪʦ ʚʽʨʪʫʘʣʴʥʠʡ STEM-

ʮʝʥʪʨ,  ʱʦ ʻ ʚʝʣʠʯʝʟʥʠʤ ʢʨʦʢʦʤ ʚʧʝʨʝʜ [15].  

ɹʫʜʴ-ʷʢʘ ʛʘʣʫʟʴ ʥʘʰʦʛʦ ʞʠʪʪʷ (ʝʢʦʥʦʤʽʢʘ, ʤʝʜʠʮʠʥʘ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ) 

ʧʽʜʢʨʽʧʣʝʥʘ ʥʘʫʢʦʶ, ʪʝʭʥʽʢʦʶ, ʽʥʞʝʥʝʨʽʻʶ ʪʘ ʤʘʪʝʤʘʪʠʢʦʶ. STEM-ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʦʩʚʽʪʽ ʜʫʞʝ ʚʘʞʣʠʚʽ, ʪʦʤʫ ʚʽʜ ʮʠʭ ʥʘʚʠʯʦʢ ʧʦʯʠʥʘʻ ʟʘʣʝʞʘʪʠ ʩʚʽʪ. ʇʽʜʛʦʪʦʚʢʘ 

ʤʘʡʙʫʪʥʽʭ ʥʦʚʘʪʦʨʽʚ ʽ ʚʠʥʘʭʽʜʥʠʢʽʚ ʧʦʚʠʥʥʘ ʧʦʯʠʥʘʪʠʩʷ ʽʟ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ 

STEM. ɺʘʞʣʠʚʠʤ ʻ ʚʠʩʚʽʪʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʛʦ, ʤʝʪʦʜʠʯʥʦʛʦ, 

ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ STEM-ʦʩʚʽʪʠ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ 

ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ. 
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ʃʦʟʦʚʘ ʆʢʩʘʥʘ 

ʥʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ STEM-ʦʩʚʽʪʠ ɼʅʋ 

çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè 

ʤ. ʂʠʻʚʘ 

ɺʘʩʠʣʘʰʢʦ ɯʨʠʥʘ  

ʟʘʚʽʜʫʚʘʯ ʩʝʢʪʦʨʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʦʨʤ ʪʘ 

ʤʝʪʦʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʜʽʣʫ STEM-ʦʩʚʽʪʠ ɼʅʋ 

çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè 

ʤ. ʂʠʻʚʘ 

 

STEM-ʆʉɺɯʊɸ: ʆʈɻɸʅɯɿɸʎɯʁʅɯ ʊɸ ʄɽʊʆɼʀʏʅɯ ɿɸʉɸɼʀ 

ʈʆɿɺʀʊʂʋ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʚʠʩʚʽʪʣʝʥʦ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

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

ʫʤʦʚʘʭ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ STEM-ʦʩʚʽʪʠ 

ʚʘʞʣʠʚʠʤ ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʱʦʜʦ ʚʠʢʣʘʜʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ, ʝʣʝʢʪʠʚʥʠʭ ʢʫʨʩʽʚ, ʬʘʢʫʣʴʪʘʪʠʚʽʚ, ʛʫʨʪʢʽʚ ʟ ʦʩʚʽʪʥʴʦʾ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʪʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʤʦʜʝʣʴʥʠʤ ʥʘʚʯʘʣʴʥʠʤ 

ʧʨʦʛʨʘʤʘʤ. ʅʘʚʝʜʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʟʘʰʢʽʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ STEM-ʦʩʚʽʪʠ ʩʝʨʝʜ ʫʯʥʽʚ ʯʝʨʝʟ ʢʦʥʢʫʨʩʠ, ʬʝʩʪʠʚʘʣʽ ʡ ʽʥʰʽ 

ʦʩʚʽʪʥʽ STEM-ʟʘʭʦʜʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʚʜʘʥʴ STEM-ʦʩʚʽʪʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʘʪʥʦʩʪʽ 

ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʫ 

ʢʦʥʪʝʢʩʪʽ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʧʨʷʤʽʚ STEM ʚ ʋʢʨʘʾʥʽ. ɸʚʪʦʨʘʤʠ 

ʚʠʩʚʽʪʣʝʥʦ ʧʨʦʙʣʝʤʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʽ ʤʝʪʦʜʠʢ. 

ʧʦʢʨʘʱʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʪʘ ʧʘʨʪʥʝʨʩʴʢʘ 

ʩʧʽʚʧʨʘʮʷ ʟʘʜʣʷ ʷʢʽʩʥʦʛʦ STEM-ʥʘʚʯʘʥʥʷ.  

ʉʪʘʪʪʷ ʫʤʽʱʫʻ ʧʝʨʝʣʽʢ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʢʦʥʪʝʢʩʪʽ STEM-ʦʩʚʽʪʠ.  
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: STEM-ʦʩʚʽʪʘ, ʤʦʜʝʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʧʨʦʬʝʩʽʡʥʠʡ 

ʨʦʟʚʠʪʦʢ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʢʦʥʪʝʢʩʪʽ STEM-ʦʩʚʽʪʠ, STEM-ʟʘʭʦʜʠ ʜʣʷ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

 

ɺʩʪʫʧ. STEM-ʦʩʚʽʪʘ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʥʘʫʢʦʚʠʭ, ʪʝʭʥʽʯʥʠʭ, ʽʥʞʝʥʝʨʥʠʭ ʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ 

ʪʘ ʾʭ ʧʨʘʢʪʠʯʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʽ ʡ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʨʠʢʣʘʜʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʥʘʛʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʦʜʦʣʘʥʥʷ ʚʪʨʘʪ ʯʝʨʝʟ ʚʦʻʥʥʽ 

ʜʽʾ.  

ʋʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʥʘʮʽʣʝʥʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ; 

ʽʥʪʝʛʨʘʮʽʾ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ; ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ, ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʤʦʛ ʨʠʥʢʫ ʧʨʘʮʽ; 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ STEM-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʤʦʣʦʜʽ ʥʘ ʚʩʽʭ ʩʢʣʘʜʥʠʢʘʭ ʪʘ 

ʨʽʚʥʷʭ ʦʩʚʽʪʠ; ʧʨʦʜʫʢʪʠʚʥʫ ʤʦʪʠʚʘʮʽʶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʦʱʦ [1]. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ STEM-ʦʩʚʽʪʠ ʻ ʤʦʪʠʚʘʮʽʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ 

ʦʙʨʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ, ʷʢʽ 

ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʚôʷʟʘʪʠ ʧʨʦʙʣʝʤʠ ʩʦʮʽʘʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʥʘʫʢʠ ʽ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʭ, ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʬʝʩʽʡ. ɯʥʪʝʛʨʘʮʽʷ STEM ʫ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ 

ʜʦʧʦʤʘʛʘʻ ʬʦʨʤʫʚʘʪʠ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʝʢʦʣʦʛʽʯʥʫ 

ʩʚʽʜʦʤʽʩʪʴ, ʪʝʭʥʦʣʦʛʽʯʥʫ ʛʨʘʤʦʪʥʽʩʪʴ, ʛʨʦʤʘʜʷʥʩʴʢʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʦʱʦ. 

STEM-ʦʩʚʽʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ ʤʦʣʦʜʽ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʢʘʨ'ʻʨʠ, ʚʽʜʧʦʚʽʜʘʶʯʠ 

ʥʘ ʚʠʤʦʛʠ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ.  

ʈʦʟʚʠʪʦʢ STEM-ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʫʤʦʚ ʜʣʷ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʪʘ 

ʢʘʨ'ʻʨʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ʻ ʟʘʧʦʨʫʢʦʶ ʨʦʟʚʠʪʢʫ ʽʥʢʣʶʟʠʚʥʦʛʦ ʪʘ 

ʨʽʚʥʦʧʨʘʚʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʨʛʘʥʽʟʘʮʽʷ STEM-ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʧʣʘʥʦʤ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ 
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(STEM-ʦʩʚʽʪʠ) ʜʦ 2027 ʨʦʢʫ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.kmu.gov.ua/npas/pro-

zatverdzhennya-planu-zahodiv-sh-a131r) ʪʘ ʦʨʛʘʥʽʟʦʚʘʥʦ ʟʘ ʦʯʥʦʶ, ʜʠʩʪʘʥʮʽʡʥʦʶ, 

ʟʤʽʰʘʥʦʶ ʬʦʨʤʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʥʘʜʘʥʠʭ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ 

ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ STEM-ʦʩʚʽʪʠ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʱʦʜʦ ʚʠʢʣʘʜʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ, ʝʣʝʢʪʠʚʥʠʭ 

ʢʫʨʩʽʚ, ʬʘʢʫʣʴʪʘʪʠʚʽʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʛʫʨʪʢʽʚ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ, ʟ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʽʥʞʝʥʝʨʽʾ, ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘ ʫʩʽʭ ʨʽʚʥʷʭ ʦʩʚʽʪʠ. 

ɿ ʧʝʨʝʣʽʢʦʤ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʝʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʟʘʢʣʘʜʽʚ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʥʘ ʩʘʡʪʽ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ 

ʥʘʫʢʠ ʋʢʨʘʾʥʠ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: https://mon.gov.ua/osvita-2/zagalna-serednya-

osvita/osvitni-programi/modelni-navchalni-programi-dlya-5-9-klasiv-novoi-

ukrainskoi-shkoli-zaprovadzhuyutsya-poetapno-z-2022-roku), ɼʝʨʞʘʚʥʦʾ ʥʘʫʢʦʚʦʾ 

ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://imzo.gov.ua/osvita/pozashkilna-osvita-ta-vihovna-robota/navchalni-

programi/). ʉʝʨʝʜ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʧʨʦʛʨʘʤ: 

ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʢʫʨʩʫ ʟʘ ʚʠʙʦʨʦʤ ʜʣʷ 1-4 ʢʣʘʩʽʚ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ çSTEM-ʉʪʘʨʪè (ʘʚʪ. ʇʦʪʘʧʝʥʢʦ ɯ.ɺ., ɼʫʙʦʚʠʢ ʆ.ɸ., 

ʆʥʦʧʨʽʻʥʢʦ ʆ.ɺ.). ʇʨʦʛʨʘʤʦʶ ʧʝʨʝʜʙʘʯʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʚʠʟʥʘʯʝʥʠʭ 

ɼʝʨʞʘʚʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʧʨʦʚʽʜʥʠʭ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʾ, ʧʨʠʨʦʜʥʠʯʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ. 

ʆʩʚʽʪʥʷ ʤʝʪʘ ʢʫʨʩʫ çSTEM-ʉʪʘʨʪè ʧʦʣʷʛʘʻ ʚ ʨʦʟʚʠʪʢʫ ʛʥʫʯʢʦʛʦ ʪʘ ʩʠʩʪʝʤʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʟʜʽʙʥʦʩʪʝʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʩʧʽʰʥʫ 

ʚʟʘʻʤʦʜʽʶ ʟ ʧʨʠʨʦʜʦʶ, ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʩʪʘʥʦʚʣʝʥʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ, ʙʝʟʧʝʯʥʦʾ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʚʽʪʽ ʥʘ ʦʩʥʦʚʽ ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʦʛʨʘʤʘ ʢʫʨʩʫ ʧʝʨʝʜʙʘʯʘʻ 5 ʟʤʽʩʪʦʚʠʭ ʣʽʥʽʡ: çɼʦʩʣʽʜʥʠʮʴʢʽ 

ʥʘʚʠʯʢʠè, çʍʽʤʽʯʥʘ ʥʘʫʢʘè, çʌʽʟʠʯʥʘ ʥʘʫʢʘè, çʅʘʫʢʘ ʧʨʦ ʞʠʪʪʷè ʽ çʅʘʫʢʘ ʧʨʦ 

ɿʝʤʣʶ ʪʘ ʂʦʩʤʦʩè. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ ʘʚʪʦʨʩʴʢʠʤ ʢʦʣʝʢʪʠʚʦʤ ʨʦʟʨʦʙʣʝʥʦ 

ʢʦʤʧʣʝʢʪ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

https://www.kmu.gov.ua/npas/pro-zatverdzhennya-planu-zahodiv-sh-a131r
https://www.kmu.gov.ua/npas/pro-zatverdzhennya-planu-zahodiv-sh-a131r
https://mon.gov.ua/osvita-2/zagalna-serednya-osvita/osvitni-programi/modelni-navchalni-programi-dlya-5-9-klasiv-novoi-ukrainskoi-shkoli-zaprovadzhuyutsya-poetapno-z-2022-roku
https://mon.gov.ua/osvita-2/zagalna-serednya-osvita/osvitni-programi/modelni-navchalni-programi-dlya-5-9-klasiv-novoi-ukrainskoi-shkoli-zaprovadzhuyutsya-poetapno-z-2022-roku
https://mon.gov.ua/osvita-2/zagalna-serednya-osvita/osvitni-programi/modelni-navchalni-programi-dlya-5-9-klasiv-novoi-ukrainskoi-shkoli-zaprovadzhuyutsya-poetapno-z-2022-roku
https://imzo.gov.ua/osvita/pozashkilna-osvita-ta-vihovna-robota/navchalni-programi/
https://imzo.gov.ua/osvita/pozashkilna-osvita-ta-vihovna-robota/navchalni-programi/


54 

ʄʦʜʝʣʴʥʘ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ çSʊEM. 5-6 

ʢʣʘʩʠ (ʤʽʞʛʘʣʫʟʝʚʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʢʫʨʩ)è (ʘʚʪ. ɹʫʪʫʨʣʽʥʘ ʆ.ɺ., ɸʨʪʻʤôʻʚʘ ʆ.ɭ.). 

ʄʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʽʞʛʘʣʫʟʝʚʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ çSTEMè ʻ ʨʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʘ ʦʨʽʻʥʪʘʮʽʷ ʪʘ ʨʦʟʚʠʪʦʢ ʫʷʚʣʝʥʴ ʧʨʦ ʨʦʣʴ ʽ ʟʥʘʯʝʥʥʷ STEM-ʦʩʚʽʪʠ, 

STEM-ʧʨʦʬʝʩʽʡ ʪʘ ʢʘʨôʻʨʫ ʚ ʋʢʨʘʾʥʽ; ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʪʘ ʧʨʦʧʝʜʝʚʪʠʢʘ 

ʧʨʠʨʦʜʥʠʯʦʾ, ʤʘʪʝʤʘʪʠʯʥʦʾ, ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ; 

ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ STEM-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʤʝʡʢʝʨʩʪʚʘ, ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʻʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ. ʇôʷʪʴ ʟʤʽʩʪʦʚʠʭ 

ʤʦʜʫʣʽʚ ʧʨʦʛʨʘʤʠ ʧʨʠʩʚʷʯʝʥʽ ʚʠʙʨʘʥʠʤ ʪʝʤʘʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʤʽʩʪʫ 

ʧʨʠʨʦʜʥʠʯʦʾ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ, ʽʥʬʦʨʤʘʪʠʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʪʘ 

ʟʜʦʨʦʚôʷʟʙʝʨʝʞʫʚʘʣʴʥʦʾ ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʝʥʦʤʝʥʽʚ ʧʨʠʨʦʜʠ, ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʠʤʠ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ ʟʘ ʢʣʘʩʠʬʽʢʘʪʦʨʦʤ ʧʨʦʬʝʩʽʡ, ʪʦʙʪʦ ʾʾ ʚʟʘʻʤʦʜʽʾ ʫ ʩʠʩʪʝʤʘʭ: çʣʶʜʠʥʘ ï 

ʣʶʜʠʥʘè, çʣʶʜʠʥʘ ï ʪʝʭʥʽʢʘè, çʣʶʜʠʥʘ ï ʧʨʠʨʦʜʘè, çʣʶʜʠʥʘ ï ʟʥʘʢè, çʣʶʜʠʥʘ 

ï ʦʙʨʘʟè. ɿʤʽʩʪ ʤʦʜʫʣʽʚ ʤʘʻ ʧʨʦʧʝʜʝʚʪʠʯʥʠʡ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ.  

ʄʦʜʝʣʴʥʘ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ çSTEM. 7-9 ʢʣʘʩʠè (ʤʽʞʛʘʣʫʟʝʚʠʡ 

ʽʥʪʝʛʨʦʚʘʥʠʡ ʢʫʨʩ)è (ʘʚʪ. ɹʫʪʫʨʣʽʥʘ ʆ.ɺ., ɸʨʪʻʤôʻʚʘ ʆ.ɭ. ʪʘ ʽʥʰʽ). ʄʝʪʦʶ 

ʧʨʦʛʨʘʤʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʾ STEM-ʽʜʝʥʪʠʯʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʚʠʪʢʫ STEM-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʽʥʪʝʨʝʩʫ ʜʦ STEM-ʧʨʝʜʤʝʪʽʚ, ʧʨʦʻʢʪʽʚ ʪʘ 

ʜʦʩʣʽʜʞʝʥʴ, ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʦ ʩʚʽʪ STEM-ʧʨʦʬʝʩʽʡ. ɿʤʽʩʪʦʚʽ ʣʽʥʽʾ ʧʨʦʛʨʘʤʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʦʣʦʛʽʾ ʚʠʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʤʽʩʪʷʪʴ ʥʠʟʢʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʘ ʪʝʤʘʪʠʢʦʶ ʧʨʦʻʢʪʽʚ, ʷʢʽ ʨʦʟʛʦʨʪʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʽʞʛʘʣʫʟʝʚʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʧʨʦʙʣʝʤʥʦ-ʧʦʰʫʢʦʚʠʭ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʄʦʜʝʣʴʥʘ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ çSTEM. 7-9 ʢʣʘʩʠè (ʘʚʪ. ɿʘʩʻʢʽʥʘ ʊ.ʄ., 

ʂʦʨʰʫʥʦʚʘ ʆ.ɺ., ɺʘʩʠʣʘʰʢʦ ɯ.ʇ.) ʜʣʷ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

(ʨʝʞʠʤ ʜʦʩʪʫʧʫ: untitled (stemconnect.com.ua). ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʟʘ ʯʦʪʠʨʤʘ ʟʤʽʩʪʦʚʠʤʠ ʣʽʥʽʷʤʠ: çʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè, 

çɽʥʝʨʛʽʷ. ʈʫʭè, çʊʝʭʥʽʢʘ. ʈʦʙʦʩʠʩʪʝʤʠè, çɽʢʦʣʦʛʽʷ. ʉʠʩʪʝʤʠè. ʇʨʦʛʨʘʤʘ 

ʧʦʙʫʜʦʚʘʥʘ ʢʦʥʮʝʥʪʨʠʯʥʦ ʽʟ ʧʦʩʪʫʧʦʚʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

https://stemconnect.com.ua/img/navchaemo/Programa_STEM.pdf
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ʚʽʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʆʩʥʦʚʥʠʤ ʚʠʜʦʤ ʜʽʷʣʴʥʦʩʪʽ ʻ 

ʧʨʦʻʢʪʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜ. ɿʤʽʩʪ ʢʫʨʩʫ ʧʦʢʣʠʢʘʥʠʡ ʧʽʜʩʠʣʠʪʠ ʚʠʚʯʝʥʥʷ 

ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʾ, ʽʥʬʦʨʤʘʪʠʯʥʦʾ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʘʣʫʟʝʡ, 

ʟʦʢʨʝʤʘ, ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʥʘʫʢʦʚʦʛʦ ʩʪʠʣʶ ʤʠʩʣʝʥʥʷ ʪʘ 

ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʥʝʦʙʭʽʜʥʦʩʪʽ/ʜʦʮʽʣʴʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʠʭ ʨʽʰʝʥʴ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʜʘʯ. ʂʫʨʩ ʧʽʜʪʨʠʤʘʥʦ ʝʣʝʢʪʨʦʥʥʠʤ ʧʦʩʽʙʥʠʢʦʤ çSTEMCONNECT: 

ʈʦʟʰʠʨʶʻʤʦ ʤʦʞʣʠʚʦʩʪʽ ʨʘʟʦʤè, ʷʢʠʡ ʤʽʩʪʠʪʴ ʧʦʚʥʫ ʨʦʟʨʦʙʢʫ ʢʫʨʩʫ, 

ʧʽʜʪʨʠʤʫʻ ʜʠʩʪʘʥʮʽʡʥʽ ʪʘ ʟʤʽʰʘʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʦʩʚʽʪʥʶ 

ʪʨʘʻʢʪʦʨʽʶ ʢʦʞʥʦʛʦ ʫʯʥʷ ʪʘ ʫʯʝʥʠʮʽ. ʇʨʦʡʪʠ ʙʝʟʦʧʣʘʪʥʝ ʥʘʚʯʘʥʥʷ ʱʦʜʦ 

ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ ʤʽʞʛʘʣʫʟʝʚʠʭ ʢʫʨʩʽʚ STEM ʚʽʜ ʘʚʪʦʨʽʚ ʜʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʥʘ ʧʣʘʪʬʦʨʤʽ Stemconnect ʟʘ ʧʦʢʣʠʢʘʥʥʷʤ: 

https://www.stemconnect.com.ua/.  

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʘʞʣʠʚʦ ʧʨʠʜʽʣʷʪʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʷʢ ʧʨʦʚʽʜʥʦʛʦ ʥʘʧʨʷʤʫ STEM-ʦʩʚʽʪʠ. ʎʝ ʜʦʧʦʤʦʞʝ ʥʝ ʣʠʰʝ 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʘʣʝ ʡ ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʫ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʷʭ, 

ʱʦ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʨʦʛʨʘʤʠ. 

ʄʦʜʝʣʴʥʘ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ çʈʦʙʦʪʦʪʝʭʥʽʢʘ. 5ï6 ʢʣʘʩʠè ʜʣʷ ʟʘʢʣʘʜʽʚ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (ʘʚʪ. ʉʦʢʦʣ ɯ. ʄ., ʏʝʥʮʦʚ ʆ. ʄ.). ʄʝʪʦʶ ʧʨʦʛʨʘʤʠ ʻ 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ, ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʪʘ ʪʚʦʨʯʦʛʦ 

ʨʦʟʚʠʪʢʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʾʭ ʜʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ, ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʦʜʝʣʴʥʘ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ çʈʦʙʦʪʦʪʝʭʥʽʢʘè ʻ ʤʽʞʛʘʣʫʟʝʚʠʤ ʢʫʨʩʦʤ, ʷʢʠʡ 

ʜʦʧʦʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠ ʤʝʪʫ ʧʨʠʨʦʜʥʠʯʦʾ, ʽʥʬʦʨʤʘʪʠʯʥʦʾ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʘʣʫʟʝʡ, ʧʽʜʩʠʣʠʪʴ ʧʨʘʢʪʠʯʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʛʘʣʫʟʝʡ ʪʘ 

ʧʽʜʚʠʱʠʪʴ ʤʦʪʠʚʘʮʽʶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ.  

ʄʦʜʝʣʴʥʘ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ çʈʦʙʦʪʦʪʝʭʥʽʢʘ. 7ï9 ʢʣʘʩʠè ʜʣʷ ʟʘʢʣʘʜʽʚ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (ʘʚʪ. ʉʦʢʦʣ ɯ. ʄ., ʏʝʥʮʦʚ ʆ. ʄ.). ʄʝʪʦʶ ʤʦʜʝʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ, ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʪʘ ʪʚʦʨʯʦʛʦ ʨʦʟʚʠʪʢʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʾʭ ʜʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 
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ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʄʦʜʝʣʴʥʘ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ 

çʈʦʙʦʪʦʪʝʭʥʽʢʘ. 7-9 ʢʣʘʩʠè ʻ ʤʽʞʛʘʣʫʟʝʚʠʤ ʢʫʨʩʦʤ, ʷʢʠʡ ʜʦʧʦʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠ 

ʤʝʪʫ ʧʨʠʨʦʜʥʠʯʦʾ, ʽʥʬʦʨʤʘʪʠʯʥʦʾ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʘʣʫʟʝʡ, 

ʧʽʜʩʠʣʠʪʴ ʧʨʘʢʪʠʯʥʝ ʩʧʨʷʤʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʛʘʣʫʟʝʡ ʪʘ ʧʽʜʚʠʱʠʪʴ ʤʦʪʠʚʘʮʽʶ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɿʙʝʨʽʛʘʶʯʠ ʥʘʩʪʫʧʥʽʩʪʴ ʽʟ 5-6 ʢʣʘʩʘʤʠ ʧʨʦʛʨʘʤʘ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʜʘʣʴʰʝ ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʪʦʪʠʧʽʚ ʪʘ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʟʥʘʡʦʤʩʪʚʦ ʟ ʽʥʰʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʪʦʱʦ. 

ʄʝʪʦʶ ʤʦʜʝʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ çSTEMè (ʘʚʪ. ʃʝʚʯʝʥʢʦ ʌ., 

ʆʟʘʨʯʫʢ ɸ., ʈʦʛʦʟʘ ɺ., ʉʢʫʣʘʪʦʚ ʆ., ʉʽʧʽʡ ɺ., ʊʠʰʢʦʚʝʮʴ ʄ.) ʻ ʧʦʛʣʠʙʣʝʥʥʷ 

ʟʥʘʥʴ ʟ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://undip.org.ua/modelni-navchalni-prohramy-dlia-5-6-klasiv/). ʆʢʨʝʤʽ ʤʦʜʫʣʽ 

ʜʘʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ STEM ʫ ʥʘʚʯʘʣʴʥʽ 

ʧʨʝʜʤʝʪʠ/ʽʥʪʝʛʨʦʚʘʥʽ ʢʫʨʩʠ.  

ɿʘʢʣʘʜʠ ʦʩʚʽʪʠ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʚʽʜ ʩʠʩʪʝʤʥʦʛʦ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ, 

ʘʧʨʦʙʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, ʤʦʞʫʪʴ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ  

ʨʦʟʨʦʙʣʷʪʠ ʚʣʘʩʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʟʽ STEM-ʽʥʪʝʛʨʦʚʘʥʠʭ ʢʫʨʩʽʚ. ʂʽʣʴʢʽʩʪʴ 

ʥʘʚʯʘʣʴʥʠʭ ʛʦʜʠʥ ʥʘ ʚʠʚʯʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʢʫʨʩʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʢʣʘʜʦʤ 

ʦʩʚʽʪʠ. 

ɿʜʦʙʫʪʪʷ STEM-ʦʩʚʽʪʠ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʯʝʨʝʟ: ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʦʛʦ 

ʤʽʞʛʘʣʫʟʝʚʦʛʦ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ STEM; ʽʥʪʝʛʨʘʮʽʶ ʤʦʜʫʣʽʚ STEM ʫ 

ʥʘʚʯʘʣʴʥʽ ʧʨʝʜʤʝʪʠ/ʽʥʪʝʛʨʦʚʘʥʽ ʢʫʨʩʠ; ʛʫʨʪʢʦʚʫ ʨʦʙʦʪʫ. ɿʘʢʣʘʜ ʦʩʚʽʪʠ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʙʽʥʘʮʽʶ ʮʠʭ ʩʧʦʩʦʙʽʚ. ʅʘʧʨʠʢʣʘʜ ʚ ʦʜʥʠʭ ʢʣʘʩʘʭ 

ʫʧʨʦʚʘʜʞʫʻʪʴʩʷ ʦʢʨʝʤʠʡ ʢʫʨʩ, ʚ ʽʥʰʠʭ STEM-ʤʦʜʫʣʽ ʘʙʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʭʽʜ ʟ 

ʦʜʥʽʻʾ ʤʦʜʝʣʽ ʥʘ ʽʥʰʫ ʧʨʠ ʧʝʨʝʭʦʜʽ ʤʽʞ ʮʠʢʣʘʤʠ ʥʘʚʯʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʥʘ 

ʘʜʘʧʪʘʮʽʡʥʦʤʫ ʮʠʢʣʽ ʥʘʚʯʘʥʥʷ ʚʠʢʣʘʜʘʪʠ ʦʢʨʝʤʠʡ ʢʫʨʩ ʚ 5-6 ʢʣʘʩʘʭ, ʥʘ 

ʧʨʝʜʤʝʪʥʦʤʫ ʚ 7-9 ʢʣʘʩʘʭ ï ʟʘ ʤʦʜʫʣʷʤʠ STEM ʘʙʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ STEM ʣʠʰʝ ʥʘ ʦʜʥʦʤʫ ʽʟ ʮʠʢʣʽʚ ʥʘʚʯʘʥʥʷ [2]. 

https://undip.org.ua/modelni-navchalni-prohramy-dlia-5-6-klasiv/
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ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʛʫʨʪʢʦʚʦʾ ʨʦʙʦʪʠ ʟʘ ʥʘʧʨʷʤʘʤʠ STEM-ʦʩʚʽʪʠ ʙʫʜʝ 

ʩʧʨʠʷʪʠ ʨʝʘʣʽʟʘʮʽʾ ʟʜʦʙʫʪʠʭ ʟʥʘʥʴ ʪʘ ʥʘʚʠʢʽʚ ʥʘ ʦʩʥʦʚʥʠʭ ʧʨʝʜʤʝʪʘʭ ʚ ʫʨʦʯʥʠʡ 

ʯʘʩ ʪʘ ʨʦʟʚʠʪʢʫ ʫʧʦʜʦʙʘʥʴ, ʮʽʢʘʚʦʩʪʽ, ʟʜʽʙʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ.  

ɿʘʢʣʘʜʠ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʯʘʣʴʥʫ 

ʧʨʦʛʨʘʤʫ ʜʦʩʣʽʜʥʠʮʴʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ çSTEM-LABè (ʘʚʪ. 

ɹʫʪʫʨʣʽʥʘ ʆ.ɺ, ʃʫʮʝʥʢʦ ʆ.ʆ., ʄʽʟʽʯʝʥʢʦ ʊ.ʄ.) (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.google.com/document/d/1XgHEn4UMjPvcOg3PI_w0ZIm93-cLnJl4/edit). ʎʷ 

ʧʨʦʛʨʘʤʘ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʤʽʞʛʘʣʫʟʝʚʦʛʦ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ çSTEMè ʽ ʚʽʜʧʦʚʽʜʘʻ ʤʝʪʽ ʪʘ ʟʘʚʜʘʥʥʷʤ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʽʥʪʝʨʝʩʽʚ, ʦʙʜʘʨʫʚʘʥʴ ʫʯʥʽʚ, 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʾʭ ʩʦʮʽʘʣʽʟʘʮʽʾ ʪʘ ʛʨʦʤʘʜʷʥʩʴʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʩʚʽʜʦʤʦʛʦ ʚʠʙʦʨʫ ʧʦʜʘʣʴʰʦʛʦ ʞʠʪʪʻʚʦʛʦ ʰʣʷʭʫ ʪʘ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, 

ʧʨʦʜʦʚʞʝʥʥʷ ʥʘʚʯʘʥʥʷ ʥʘ ʨʽʚʥʽ ʧʨʦʬʽʣʴʥʦʾ ʦʩʚʽʪʠ ʘʙʦ ʟʜʦʙʫʪʪʷ ʧʨʦʬʝʩʽʾ, 

ʚʠʭʦʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ, ʰʘʥʦʙʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʠʭ ʮʽʥʥʦʩʪʝʡ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ.  

ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʫ ʧʽʜʪʨʠʤʢʫ ʟ ʧʠʪʘʥʴ ʚʠʢʣʘʜʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ STEM-

ʢʫʨʩʽʚ ʥʘʜʘʶʪʴ ʫʩʽ ʘʚʪʦʨʩʴʢʽ ʢʦʣʝʢʪʠʚʠ ʤʦʜʝʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʝʩʫʨʩʽ ʧʨʦʻʢʪʫ çSTEM ʥʘ ɼʥʽʧʨʽè (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://sites.google.com/dano.dp.ua/stem/), ʫ ʢʦʥʩʫʣʴʪʘʮʽʡʥʦʤʫ ʢʘʙʽʥʝʪʽ ʜʣʷ 

STEM-ʫʯʠʪʝʣʽʚ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: https://t.me/stem_camp) ʪʦʱʦ. 

ɺʦʜʥʦʯʘʩ ʧʨʦʛʨʘʤʠ ʥʝ ʦʙʤʝʞʫʶʪʴ ʪʚʦʨʯʫ ʽʥʽʮʽʘʪʠʚʫ ʧʝʜʘʛʦʛʽʚ ʫ ʚʽʜʙʦʨʽ 

ʪʘ ʨʦʟʧʦʜʽʣʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʘ 

ʪʘʢʦʞ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʧʨʦʻʢʪʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʧʨʦʙʣʝʤʥʝ 

ʥʘʚʯʘʥʥʷ, ʜʦʩʣʽʜʥʠʮʴʢʝ ʥʘʚʯʘʥʥʷ, ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʽʡ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʨʦʟʚʠʚʘʪʠ 

ʥʝ ʣʠʰʝ ʟʥʘʥʥʷ, ʘʣʝ ʡ ʚʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʞʠʪʪʷ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

https://docs.google.com/document/d/1XgHEn4UMjPvcOg3PI_w0ZIm93-cLnJl4/edit
https://sites.google.com/dano.dp.ua/stem/
https://t.me/stem_camp
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STEM-ʧʨʦʻʢʪʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷ ʤʘʻ ʥʘ ʤʝʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʽʚ, ʱʦ 

ʦʭʦʧʣʶʶʪʴ ʜʝʢʽʣʴʢʘ ʧʨʝʜʤʝʪʽʚ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʥʘʙʫʪʠʭ 

ʥʘʚʠʢʽʚ ʥʘ ʧʨʘʢʪʠʮʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚʩʪʚʘ ʜʦ ʨʝʘʣʴʥʠʭ 

ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʪʚʦʨʯʦʩʪʽ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʫʯʥʽ ʪʘ ʫʯʝʥʠʮʽ 

ʘʥʘʣʽʟʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʬʦʨʤʫʣʶʶʪʴ ʧʨʦʙʣʝʤʠ, ʨʦʟʨʦʙʣʷʶʪʴ ʩʪʨʘʪʝʛʽʾ 

ʚʠʨʽʰʝʥʥʷ ʪʘ ʦʮʽʥʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ, ʘ ʨʦʙʦʪʘ ʚ ʛʨʫʧʘʭ ʨʦʟʚʠʚʘʻ ʥʘʚʠʯʢʠ 

ʩʧʽʚʧʨʘʮʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚʩʴʢʘ ʤʦʣʦʜʴ 

ʩʪʚʦʨʶʻ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʫʱʽ ʧʨʦʜʫʢʪʠ. 

ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ STEM-ʥʘʚʯʘʥʥʷ (ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʧʨʝʟʝʥʪʘʮʽʾ, ʪʝʩʪʠ, ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʪʦʱʦ). ʆʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ, ʧʝʨʝʣʽʢ ʚʽʜʢʨʠʪʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʐɯ-ʛʨʘʤʦʪʥʦʩʪʽ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʤʧʪʽʚ, ʽʜʝʾ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʐɯ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʪʦʱʦ ʚʠʩʚʽʪʣʝʥʦ ʚ 

ʽʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʱʦʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, 

ʨʦʟʨʦʙʣʝʥʠʭ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʩʧʽʣʴʥʦ ʟ ʄʽʥʽʩʪʝʨʩʪʚʦʤ 

ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʋʢʨʘʾʥʠ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://mon.gov.ua/storage/app/sites/1/news/2024/05/21/Instruktyvno.metodychni.rek

omendatsiyi.shchodo.SHI.v.ZZSO-22.05.2024.pdf). 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʚʜʘʥʴ STEM-ʦʩʚʽʪʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʫ ʢʦʥʪʝʢʩʪʽ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʧʨʷʤʽʚ STEM ʚ ʋʢʨʘʾʥʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-

ʦʩʚʽʪʠ ʫ ʜʽʷʣʴʥʽʩʪʴ ʟʘʢʣʘʜʽʚ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʱʦʜʦ 

ʧʝʨʝʛʣʷʜʫ ʫʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ: 

ῐ ʧʽʜʪʨʠʤʢʘ ʧʝʜʘʛʦʛʽʚ-ʥʦʚʘʪʦʨʽʚ, ʷʢʽ ʫʩʚʽʜʦʤʣʶʶʪʴ ʟʥʘʯʫʱʽʩʪʴ ʦʩʚʽʪʥʽʭ 

ʽʥʥʦʚʘʮʽʡ ʪʘ ʚʪʽʣʶʶʪʴ STEM-ʧʽʜʭʦʜʠ;  

https://mon.gov.ua/storage/app/sites/1/news/2024/05/21/Instruktyvno.metodychni.rekomendatsiyi.shchodo.SHI.v.ZZSO-22.05.2024.pdf
https://mon.gov.ua/storage/app/sites/1/news/2024/05/21/Instruktyvno.metodychni.rekomendatsiyi.shchodo.SHI.v.ZZSO-22.05.2024.pdf
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ῐ ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʢʦʥʪʝʢʩʪʽ STEM-

ʦʩʚʽʪʠ; 

ῐ ʥʘʜʘʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʩʚʦʙʦʜʠ ʧʝʜʘʛʦʛʘʤ ʚʽʣʴʥʦ ʦʙʠʨʘʪʠ ʧʨʦʛʨʘʤʠ, ʤʝʪʦʜʠ 

ʪʘ ʩʧʦʩʦʙʠ ʚʠʢʣʘʜʘʥʥʷ ʟ ʥʝʦʙʭʽʜʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, 

ʧʝʨʝʜʙʘʯʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʦʩʚʽʪʠ; 

ῐ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʷʢ ʥʘ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʫ ʤʝʞʘʭ STEM, ʪʘʢ ʽ ʥʘ 

ʧʨʦʬʝʩʽʡʥʫ ʦʨʽʻʥʪʘʮʽʶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ; 

ῐ ʦʥʦʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ῐ ʫʩʫʥʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʙʘʨôʻʨʽʚ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ; 

ῐ ʦʥʦʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʰʣʷʭʦʤ ʧʘʨʪʥʝʨʩʴʢʦʾ 

ʧʽʜʪʨʠʤʢʠ, ʩʧʦʥʩʦʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ ʪʦʱʦ; 

ῐ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ; 

ῐ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʘʨʪʥʝʨʩʴʢʦʾ ʩʧʽʚʧʨʘʮʽ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨ, ʩʧʽʣʦʢ ʨʦʙʦʪʦʜʘʚʮʽʚ ʟʘʜʣʷ ʚʪʽʣʝʥʥʷ ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʟ ʥʘʧʨʷʤʫ STEM ʪʦʱʦ. 

ʉʪʨʠʞʥʝʚʠʤʠ ʥʘʧʨʷʤʘʤʠ ʦʩʚʽʪʥʴʦʾ ʧʦʣʽʪʠʢʠ ʟʘʢʣʘʜʫ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʚʜʘʥʴ STEM-ʦʩʚʽʪʠ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʧʣʘʥʫ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʫ ʟʘʢʣʘʜʽ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʷʚʣʝʥʥʷ 

ʧʨʦʙʣʝʤ ʪʘ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʥʦʚʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʧʝʯʥʦʛʦ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ, ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʬʘʭʦʚʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʢʦʥʪʝʢʩʪʽ STEM-ʦʩʚʽʪʠ 

[3]. 

ɿ ʤʝʪʦʶ ʧʦʰʠʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʨʦʟʚʠʪʢʫ ʥʘʧʨʷʤʽʚ STEM-ʦʩʚʽʪʠ 

ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʷʢʽ ʚʧʨʦʚʘʜʞʫʶʪʴ 

STEM, ɼʝʨʞʘʚʥʦʶ ʥʘʫʢʦʚʦʶ ʫʩʪʘʥʦʚʦʶ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè 

ʦʨʛʘʥʽʟʦʚʘʥʦ ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʟʘʭʽʜ çʄʠ ʨʦʟʚʠʚʘʻʤʦ STEMè (2024-2027 ʨʦʢʠ) 

(ʨʝʞʠʤ ʜʦʩʪʫʧʫ: https://imzo.gov.ua/events/vseukrains-kyy-zakhid-my-rozvyvaiemo-stem/). 

https://imzo.gov.ua/events/vseukrains-kyy-zakhid-my-rozvyvaiemo-stem/
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ʋʯʘʩʪʴ ʫ ʟʘʭʦʜʽ ʜʘʻ ʟʤʦʛʫ ʟʘʢʣʘʜʘʤ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ: 

ῐ ʩʪʚʦʨʠʪʠ ʪʘ ʨʦʟʚʠʚʘʪʠ ʤʦʜʝʣʴ STEM-ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ 

ʧʦʪʨʝʙ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

ῐ ʤʦʪʠʚʫʚʘʪʠ ʧʝʜʘʛʦʛʽʚ ʚʧʨʦʚʘʜʞʫʚʘʪʠ STEM-ʧʽʜʭʦʜʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; 

ῐ ʧʽʜʚʠʱʠʪʠ ʬʘʭʦʚʫ ʤʘʡʩʪʝʨʥʽʩʪʴ ʧʝʜʘʛʦʛʽʚ ʢʦʣʝʢʪʠʚʫ ʪʘ ʧʨʝʩʪʠʞ 

ʧʝʜʘʛʦʛʽʚ-ʥʦʚʘʪʦʨʽʚ ʯʝʨʝʟ ʧʦʰʠʨʝʥʥʷ ʾʭ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʜʦʩʚʽʜʫ ʥʘ 

ʚʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʨʽʚʥʽ; 

ῐ ʧʦʣʽʧʰʠʪʠ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʝʜʘʛʦʛʘʤʠ ʢʦʣʝʢʪʠʚʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʨʘʱʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ; 

ῐ ʟʘʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʥʫ ʨʦʙʦʪʫ ʟ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʪʘ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ; 

ῐ ʚʢʣʶʯʠʪʠ ʟʘʢʣʘʜ ʦʩʚʽʪʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʷʢʽ 

ʚʧʨʦʚʘʜʞʫʶʪʴ STEM. 

ʆʢʨʽʤ ʪʦʛʦ, ʟʘʚʜʷʢʠ ʫʯʘʩʪʽ ʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʟʘʭʦʜʽ çʄʠ ʨʦʟʚʠʚʘʻʤʦ 

STEMè, ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʟʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, 

ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʢʣʘʜʫ, ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʠʡ ʨʝʡʪʠʥʛ 

ʩʝʨʝʜ ʢʨʘʱʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʫʶʪʴ STEM ʪʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ 

ʧʦʟʠʪʠʚʥʦʛʦ ʽʤʽʜʞʫ ʟʘʢʣʘʜʫ [4]. 

ɺʦʜʥʦʯʘʩ ɼʝʨʞʘʚʥʦʶ ʥʘʫʢʦʚʦʶ ʫʩʪʘʥʦʚʦʶ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ 

ʦʩʚʽʪʠè ʨʝʘʣʽʟʫʻʪʴʩʷ ʦʩʚʽʪʥʽʡ ʧʨʦʻʢʪ ʟʘ ʪʝʤʦʶ çʆʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʽ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ Sʊɽʄ-ʮʝʥʪʨʽʚè ʫ ʯʝʨʚʥʽ 2022 ï ʪʨʘʚʥʽ 2027 ʨʦʢʽʚè. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʦʟʨʦʙʠʪʠ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʝʨʝʚʽʨʠʪʠ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ STEM-ʮʝʥʪʨʽʚ ʷʢ ʦʩʚʽʪʥʽʭ ʭʘʙʽʚ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʪʝʭʥʦʧʘʨʢʫ ʚ ʫʤʦʚʘʭ ʨʝʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ɼʝʪʘʣʴʥʽʰʝ ʥʘ ʩʘʡʪʽ ɼʅʋ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè 
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ʟʘ ʧʦʢʣʠʢʘʥʥʷʤ: https://imzo.gov.ua/osvitni-proekti/innovatsiynyy-osvitniy-proiekt-za-temoiu-

orhanizatsiyni-ta-naukovo-metodychni-umovy-stvorennia-stem-tsentriv-na-2022-2027-roky/). 

ʈʦʙʦʪʘ STEM-ʮʝʥʪʨʽʚ ʩʧʨʠʷʻ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʶ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʝʬʝʢʪʠʚʥʦʾ ʩʦʮʽʘʣʽʟʘʮʽʾ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ. ʆʢʨʽʤ ʫʩʽʭ ʧʦʟʠʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʥʘʡʛʦʣʦʚʥʽʰʝ ï ʮʝ ʜʦʩʚʽʜ ʢʦʣʘʙʦʨʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʚ ʛʨʫʧʘʭ, 

ʚʽʜʯʫʪʪʷ ʫʩʧʽʭʫ, ʚʽʨʘ ʫ ʩʝʙʝ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʣʘʩʥʦʛʦ ʰʣʷʭʫ.  

STEM-ʮʝʥʪʨʠ ʪʘ STEM-ʣʘʙʦʨʘʪʦʨʽʾ ʩʪʚʦʨʝʥʦ ʥʘ ʙʘʟʽ ʟʘʢʣʘʜʽʚ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʚʧʨʦʚʘʜʞʫʶʪʴ STEM-ʦʩʚʽʪʫ.  

ʇʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ STEM-ʦʩʚʽʪʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʟʘʢʣʘʩʥʠʭ ʽ ʧʦʟʘʰʢʽʣʴʥʠʭ 

ʟʘʭʦʜʽʚ, ʢʦʥʢʫʨʩʽʚ, ʬʝʩʪʠʚʘʣʽʚ, ʚʝʙʢʚʝʩʪʽʚ, ʣʽʪʥʽʭ ʧʨʦʛʨʘʤ ʧʨʠʨʦʜʥʠʯʦ-

ʥʘʫʢʦʚʦʛʦ ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, STEM-ʪʠʞʥʽʚ, STEM-ʜʝʢʘʜ 

ʪʦʱʦ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʝʜʘʛʦʛʽʯʥʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʦʣʫʯʘʪʠ 

ʫʯʥʽʚʩʪʚʦ ʜʦ ʟʘʭʦʜʽʚ, ʱʦ ʦʨʛʘʥʽʟʦʚʫʻ ʚʽʜʜʽʣ STEM-ʦʩʚʽʪʠ ɼʝʨʞʘʚʥʦʾ ʥʘʫʢʦʚʦʾ 

ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʽʥʰʠʤʠ 

ʫʩʪʘʥʦʚʘʤʠ, ʘ ʩʘʤʝ: ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʟʘʭʽʜ çɿʘʧʨʦʩʠ ʬʽʟʠʢʫ ʜʦ ʩʝʙʝéè, 

ɯʥʞʝʥʝʨʥʠʡ ʪʠʞʜʝʥʴ, ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ çSTEAM-ʪʫʨʥʽʨ ï 2025 ʚ ʂʄɼʐè, 

ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ çSTEM-ʪʠʞʥʷ ï 2025è, ɺʩʝʫʢʨʘʾʥʩʴʢʝ ʟʤʘʛʘʥʥʷ çSTEAM 

HOUSE ï 2025è, ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʯʝʤʧʽʦʥʘʪ ʟ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʫ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ 

FIRST LEGO League, STEM-ʬʝʩʪʠʚʘʣʴ ROBOTICA ʪʦʱʦ. 

ʋ ʨʘʤʢʘʭ ʽʥʽʮʽʘʪʠʚʠ çɼʽʚʯʘʪʘ STEMè, ʟʘʩʥʦʚʘʥʦʾ ʎʝʥʪʨʦʤ çʈʦʟʚʠʪʦʢ 

ʂʦʨʧʦʨʘʪʠʚʥʦʾ ʉʦʮʽʘʣʴʥʦʾ ɺʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽè, ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʧʨʦʚʦʜʷʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʭʦʜʠ ʟʘʜʣʷ ʟʘʣʫʯʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʽʚʯʘʪ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʥʘʫʢʦʶ, ʧʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʦ STEM-ʧʨʦʬʝʩʽʾ.  

ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʟʘʭʦʜʠ ʤʦʞʥʘ ʜʽʟʥʘʪʠʩʷ ʥʘ ʩʘʡʪʽ 

ɼʝʨʞʘʚʥʦʾ ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè ʫ ʨʫʙʨʠʮʽ 

çɸʥʦʥʩʠ ʧʦʜʽʡè (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: https://imzo.gov.ua/events/) ʪʘ ʥʘ ʩʘʡʪʘʭ ʫʩʪʘʥʦʚ-

ʦʨʛʘʥʽʟʘʪʦʨʽʚ. 

https://imzo.gov.ua/osvitni-proekti/innovatsiynyy-osvitniy-proiekt-za-temoiu-orhanizatsiyni-ta-naukovo-metodychni-umovy-stvorennia-stem-tsentriv-na-2022-2027-roky/
https://imzo.gov.ua/osvitni-proekti/innovatsiynyy-osvitniy-proiekt-za-temoiu-orhanizatsiyni-ta-naukovo-metodychni-umovy-stvorennia-stem-tsentriv-na-2022-2027-roky/
https://imzo.gov.ua/events/


62 

ʅʝʦʜʤʽʥʥʦʶ ʩʢʣʘʜʦʚʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʦʩʚʽʪʷʥ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʧʨʦʜʦʚʞ ʧʨʦʬʝʩʽʡʥʦʛʦ ʞʠʪʪʷ. ʆʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʥʘʜʘʻ ʙʝʟʣʽʯ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʮʝʡ ʧʨʦʮʝʩ ʙʫʚ ʥʝʧʝʨʝʨʚʥʠʤ ʽ ʩʠʩʪʝʤʥʠʤ. ʋ ʩʪʘʪʪʽ 

59 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘʚʯʘʥʥʷ ʟʘ ʦʩʚʽʪʥʴʦʶ 

ʧʨʦʛʨʘʤʦʶ, ʩʪʘʞʫʚʘʥʥʷ, ʫʯʘʩʪʴ ʫ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʧʨʦʛʨʘʤʘʭ, ʪʨʝʥʽʥʛʘʭ, 

ʩʝʤʽʥʘʨʘʭ, ʚʝʙʽʥʘʨʘʭ, ʤʘʡʩʪʝʨ-ʢʣʘʩʘʭ ʪʦʱʦ.  

ɿ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʢʦʥʪʝʢʩʪʽ STEM-ʦʩʚʽʪʠ ʚʽʜʜʽʣʦʤ STEM-ʦʩʚʽʪʠ ɼʝʨʞʘʚʥʦʾ 

ʥʘʫʢʦʚʦʾ ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè ʱʦʨʦʢʫ ʧʨʦʚʦʜʷʪʴʩʷ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, ʩʝʨʝʜ ʷʢʠʭ: 

ῐ ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çSTEM ï ʩʚʽʪ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡè ʫ ʨʘʤʢʘʭ ʄʽʞʥʘʨʦʜʥʦʾ ʚʠʩʪʘʚʢʠ çʉʫʯʘʩʥʽ ʟʘʢʣʘʜʠ 

ʦʩʚʽʪʠè (ʢʚʽʪʝʥʴ 2025 ʨʦʢʫ); 

ῐ STEM-ʤʘʡʩʪʝʨʥʷ (ʱʦʢʚʘʨʪʘʣʴʥʦ); 

ῐ STEM-ʰʢʦʣʘ (ʣʶʪʠʡ ï 16 ʩʝʩʽʷ, ʯʝʨʚʝʥʴ-ʩʝʨʧʝʥʴ ï 17 ʩʝʩʽʷ). 

ʊʨʘʜʠʮʽʡʥʦ, ʧʦʚʥʠʡ ʩʧʝʢʪʨ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʩʚʽʪʷʥ, ʥʘʜʘʶʪʴ ʟʘʢʣʘʜʠ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʘʩʫ ʽ ʟʘʧʠʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʪʝʤʘʪʠʢʘ ʦʩʚʽʪʥʽʭ ʟʘʭʦʜʽʚ, ʬʦʨʤʠ 

ʪʘ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. ʇʝʜʘʛʦʛʽʯʥʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʝʨʝʣʽʢ ʦʩʚʽʪʥʽʭ 

ʟʘʭʦʜʽʚ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʧʨʠʻʜʥʘʪʠʩʷ ʫ 2024/2025 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʥʘ ʙʘʟʽ 

ʦʙʣʘʩʥʠʭ ʟʘʢʣʘʜʽʚ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ: 

ʂʅɿ ʂʆʈ çʂʠʾʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʽʥʩʪʠʪʫʪ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʦʩʚʽʪʠè ʧʣʘʥʫʻ ʧʨʦʚʝʜʝʥʥʷ ʫ ʩʝʨʧʥʽ 2024 ʨʦʢʫ STEAM-ʚʦʨʢʰʦʧʫ çPRO 

ʭʘʨʯʫʚʘʥʥʷ: ʦʩʚʽʪʥʽʡ ʘʩʧʝʢʪè ʜʣʷ ʟʘʩʪʫʧʥʠʢʽʚ ʜʠʨʝʢʪʦʨʽʚ ʟ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʾ 

ʨʦʙʦʪʠ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ; 

ʂɿ çɿʘʧʦʨʽʟʴʢʠʡ ʦʙʣʘʩʥʠʡ ʽʥʩʪʠʪʫʪ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠè 

ɿʆʈ 12 ʚʝʨʝʩʥʷ 2024 ʨʦʢʫ ʧʨʦʚʦʜʠʪʴ ʚʝʙʽʥʘʨ ʟʘ ʪʝʤʦʶ çɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ 

ʤʠʩʪʝʮʪʚʘ ʥʘ ʟʘʩʘʜʘʭ STEAMè ʟ ʤʝʪʦʶ ʧʦʧʫʣʷʨʠʟʘʮʽʾ STEAM-ʦʩʚʽʪʠ;  
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ʂɿ çɯʥʩʪʠʪʫʪ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽè ʫ 

ʞʦʚʪʥʽ ʟʘʧʨʦʰʫʻ ʜʦ ʫʯʘʩʪʽ ʫ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘ ʚʽʜ ʪʝʦʨʽʾ ʜʦ ʧʨʘʢʪʠʢʠ. ʅʘʧʨʷʤ STEM ʚ ʅʋʐè; 

ʟ ʤʝʪʦʶ ʚʽʜʙʦʨʫ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʾʭ 

ʨʝʘʣʽʟʘʮʽʾ ʯʝʨʝʟ ʫʯʘʩʪʴ ʫ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʢʫʨʩʘʭ ʽ 

ʬʝʩʪʠʚʘʣʷʭ ʊʝʨʥʦʧʽʣʴʩʴʢʠʤ ʦʙʣʘʩʥʠʤ ʢʦʤʫʥʘʣʴʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʫ ʞʦʚʪʥʽ ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʦʙʣʘʩʥʠʡ ʬʝʩʪʠʚʘʣʴ STEM-

ʧʨʦʻʢʪʽʚ; 

ʟ ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ STEM-ʧʽʜʭʦʜʽʚ ʫ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʥʘ 

ʙʘʟʽ ʎʝʥʪʨʫ ʦʩʚʽʪʥʽʭ ʽʥʥʦʚʘʮʽʡ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʦʩʪʘʥʥʽʡ ʪʠʞʜʝʥʴ 

ʞʦʚʪʥʷ 2024 ʨʦʢʫ ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ STEAM-ʬʝʩʪʠʚʘʣʴ çSTEAM-

HUMAN»; 

ʂɿ çʉʫʤʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʽʥʩʪʠʪʫʪ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠè 

ʟʘʧʨʦʰʫʻ ʜʦ ʫʯʘʩʪʽ ʦʩʚʽʪʷʥ, ʘ ʪʘʢʦʞ ʩʧʽʢʝʨʽʚ-ʥʦʚʘʪʦʨʽʚ, ʷʢʽ ʙʘʞʘʶʪʴ ʧʦʜʽʣʠʪʠʩʷ 

ʜʦʩʚʽʜʦʤ ʫ ʨʘʤʢʘʭ ʦʙʣʘʩʥʦʾ çSTEM-ʰʢʦʣʠ ï 2025è, ʧʨʦʚʝʜʝʥʥʷ ʷʢʦʾ 

ʟʘʧʣʘʥʦʚʘʥʦ ʚʧʨʦʜʦʚʞ 2025 ʨʦʢʫ; 

ʜʦ ʫʯʘʩʪʽ ʫ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çSTEM-ʦʩʚʽʪʘ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ: ʚʠʢʣʠʢʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚè ʥʘ ʙʘʟʽ ʂɿɺʆ çɺʽʥʥʠʮʴʢʘ ʘʢʘʜʝʤʽʷ ʙʝʟʧʝʨʝʨʚʥʦʾ 

ʦʩʚʽʪʠè ʟʘʧʨʦʰʫʻʪʴʩʷ ʩʧʽʣʴʥʦʪʘ ʦʩʚʽʪʷʥ ʫ ʩʽʯʥʽ 2025 ʨʦʢʫ;  

ʂɿ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ çʃʴʚʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʽʥʩʪʠʪʫʪ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠè ʫ ʣʶʪʦʤʫ - ʙʝʨʝʟʥʽ 2025 ʨʦʢʫ ʟʘʧʨʦʰʫʻ 

ʦʩʚʽʪʷʥ ʜʦ ʫʯʘʩʪʽ ʫ ʩʧʝʮʢʫʨʩʘʭ ʟʘ ʪʝʤʦʶ: çʇʣʘʪʬʦʨʤʘ ʽʜʝʡ 3 çʇ»;  

ʜʣʷ ʦʩʚʽʪʷʥ ʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʫ ʢʚʽʪʥʽ 2025 ʨʦʢʫ ʥʘ ʙʘʟʽ ʇɿʆ çʃʽʮʝʡ 

ʂʄɼʐ ʉʊɽʄè ʤ. ʂʠʻʚʘ ʙʫʜʝ ʦʨʛʘʥʽʟʦʚʘʥʦ ʚʩʝʫʢʨʘʾʥʩʴʢʠʡ çSTEAM-ʪʫʨʥʽʨ ï 

2025 ʚ ʂʄɼʐè; 

ʟ ʤʝʪʦʶ ʢʦʥʩʦʣʽʜʘʮʽʾ ʟʫʩʠʣʴ ʧʨʦʚʽʜʥʠʭ STEM-ʧʝʜʘʛʦʛʽʚ ʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ 

ʩʠʩʪʝʤʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ ʤʦʜʝʣʽ Sʊɽʄ-ʦʩʚʽʪʠ ʫ 

ʢʚʽʪʥʽ 2025 ʨʦʢʫ ʥʘ ʙʘʟʽ ʂʅɿ çʏʝʨʢʘʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʽʥʩʪʠʪʫʪ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ 
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ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠè ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʱʦʨʽʯʥʠʡ STEM-ʧʦʣʽʛʦʥ çSTEM-ʦʩʚʽʪʘ: 

ʥʝʤʦʞʣʠʚʝ ʤʦʞʣʠʚʦ!è; 

ʂɿɺʆ çɼʥʽʧʨʦʚʩʴʢʘ ʘʢʘʜʝʤʽʷ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠè ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠè ʟʘʧʨʦʰʫʻ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʢʚʽʪʥʽ 2025 ʨʦʢʫ 

ʜʦ ʫʯʘʩʪʽ ʫ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʆʩʚʽʪʥʷ 

ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè. 

ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽ ʧʦʢʣʠʢʘʥʥʷ ʥʘ ʨʝʻʩʪʨʘʮʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʘ 

ʽʥʰʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʦʩʚʽʪʷʥ ʟ ʥʘʧʨʷʤʫ STEM-ʦʩʚʽʪʠ ʙʫʜʝ ʨʦʟʤʽʱʝʥʦ ʥʘ ʦʬʽʮʽʡʥʠʭ 

ʩʘʡʪʘʭ ʦʙʣʘʩʥʠʭ ʟʘʢʣʘʜʽʚ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘ ʩʘʡʪʽ ɼʅʋ 

çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè ʫ ʨʫʙʨʠʮʽ çɸʥʦʥʩʠ ʧʦʜʽʡè (ʨʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://imzo.gov.ua/events/).  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

1. ʂʦʥʮʝʧʮʽʷ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ), 

ʟʘʪʚʝʨʜʞʝʥʘ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 05 ʩʝʨʧʥʷ 

2020 ʨʦʢʫ ˉ 960-ʨ. URL: https://zakon.rada.gov.ua/laws/show/960-2020-

%D1%80#Text 

2. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʫ 2024/2025 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ. URL: 

https://imzo.gov.ua/2024/08/13/lyst-imzo-vid-12-08-2024-21-08-1242-

metodychni-rekomendatsii-shchodo-rozvytku-stem-osvity-v-zakladakh-zahal-

noi-seredn-oi-ta-pozashkil-noi-osvity-u-2024-2025-navchal-nomu-rotsi/ 

3. ʃʦʟʦʚʘ ʆ., ɺʘʩʠʣʘʰʢʦ ɯ. ɯʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ. ʇʨʦʙʣʝʤʠ ʦʩʚʽʪʠ: 

ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ɽʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ ɼʅʋ çɯʥʩʪʠʪʫʪ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè. 2024. ɺʠʧ. 1 (100). ʉ. 82-100. URL: 

https://imzo-journal.org.ua/index.php/journal/article/view/134/125   

4. ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʟʘʭʽʜ çʄʠ ʨʦʟʚʠʚʘʻʤʦ STEM». URL: 

https://imzo.gov.ua/events/vseukrains-kyy-zakhid-my-rozvyvaiemo-stem/  

 

 

https://imzo.gov.ua/events/
https://zakon.rada.gov.ua/laws/show/960-2020-%D1%80#Text
https://zakon.rada.gov.ua/laws/show/960-2020-%D1%80#Text
https://imzo.gov.ua/2024/08/13/lyst-imzo-vid-12-08-2024-21-08-1242-metodychni-rekomendatsii-shchodo-rozvytku-stem-osvity-v-zakladakh-zahal-noi-seredn-oi-ta-pozashkil-noi-osvity-u-2024-2025-navchal-nomu-rotsi/
https://imzo.gov.ua/2024/08/13/lyst-imzo-vid-12-08-2024-21-08-1242-metodychni-rekomendatsii-shchodo-rozvytku-stem-osvity-v-zakladakh-zahal-noi-seredn-oi-ta-pozashkil-noi-osvity-u-2024-2025-navchal-nomu-rotsi/
https://imzo.gov.ua/2024/08/13/lyst-imzo-vid-12-08-2024-21-08-1242-metodychni-rekomendatsii-shchodo-rozvytku-stem-osvity-v-zakladakh-zahal-noi-seredn-oi-ta-pozashkil-noi-osvity-u-2024-2025-navchal-nomu-rotsi/
https://imzo-journal.org.ua/index.php/journal/article/view/134/125
https://imzo.gov.ua/events/vseukrains-kyy-zakhid-my-rozvyvaiemo-stem/
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ʇʨʠʡʤʘʢ ɯʚʘʥʥʘ, 

ʚʯʠʪʝʣʴ ʬʽʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ʩʝʣʘ 

ʂʦʰʠʣʽʚʮʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʀʍ ʉʀʄʋʃʗʎɯʁ ʗʂ 

ɯʅʉʊʈʋʄɽʅʊʋ ɺʇʈʆɺɸɼɾɽʅʅʗ STEM-ʆʉɺɯʊʀ ʅɸ 

ʋʈʆʂɸʍ ʄɸʊɽʄɸʊʀʂʀ ɺ 5-6 ʂʃɸʉɸʍ ʅʋʐ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʢʨʠʪʦ ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

STEM-ʦʩʚʽʪʠ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚ ʘʜʘʧʪʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʙʘʟʦʚʦʾ ʰʢʦʣʠ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʾʭʥʽʡ ʚʧʣʠʚ  ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʚʦʣʦʜʽʪʠʤʝ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ: ʚʤʽʥʥʷ ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʶʚʘʪʠ ʧʨʦʙʣʝʤʫ ʪʘ ʙʘʯʠʪʠ ʰʣʷʭʠ 

ʾʾ ʚʠʨʽʰʝʥʥʷ, ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, 

ʣʦʛʽʯʥʝ ʪʘ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʪʚʦʨʯʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ.  

ʅʘʚʝʜʝʥʦ ʘʨʛʫʤʝʥʪʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ STEM-ʥʘʚʯʘʥʥʷ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʝʬʦʨʤʠ çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘè ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ ʦʩʚʽʪʥʽʡ 

ʛʘʣʫʟʽ, ʚʠʩʚʽʪʣʝʥʦ ʜʠʜʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʨʽʰʫʻ ʽʥʪʝʛʨʘʮʽʷ ʧʨʝʜʤʝʪʽʚ 

ʧʨʠʨʦʜʥʠʯʦ- ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʦʜʠʥʘʜʮʷʪʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʅʋʐ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ STEM-

ʦʩʚʽʪʠ ʥʘ ʫʨʦʮʽ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʽʥʩʪʨʫʢʪʠʚʥʫ ʢʘʨʪʢʫ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʨʦʙʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʩʠʤʫʣʷʮʽʾ PhET çɹʫʜʫʻʤʦ 

ʜʨʦʙʠè.  

ɸʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʤʘʪʝʤʘʪʠʢʠ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʞʝʥʝʨʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʧʽʜʛʦʪʫʚʘʪʠ ʾʭ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʚʽʪʫ, ʘ ʥʝ ʧʘʩʠʚʥʦʛʦ ʡʦʛʦ 

ʩʧʨʠʡʤʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʽʟʦʣʴʦʚʘʥʠʭ ʯʘʩʪʠʥ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: STEM-ʦʩʚʽʪʘ, ʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʮʽʾ, 

PhET, ʽʥʩʪʨʫʢʪʠʚʥʽ ʢʘʨʪʢʠ, ʤʘʪʝʤʘʪʠʢʘ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʫ ʧʨʠʪʘʤʘʥʥʘ ʩʪʨʽʤʢʘ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʚʩʽʭ ʥʘʧʨʷʤʢʽʚ ʡʦʛʦ ʨʦʟʚʠʪʢʫ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ 

ʬʦʨʤʫʚʘʥʥʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʤʘʻ ʥʘʚʠʯʢʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʚʠʥʫʪʽ 

ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʫ, ʤʘʪʝʤʘʪʠʯʥʫ, 

ʧʨʠʨʦʜʥʠʯʫ, ʪʝʭʥʽʯʥʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʫ. ʈʦʟʚʠʪʢʫ ʚʠʱʝʚʢʘʟʘʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʧʨʠʷʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʣʝʤʝʥʪʽʚ STEM-ʦʩʚʽʪʠ. 

ʆʜʥʠʤʠ ʟ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʽʰʝʥʥʷ ʚʠʱʝʟʛʘʜʘʥʠʭ 

ʧʨʦʙʣʝʤ ʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʮʽʾ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʝʬʝʢʪʠʚʥʦ 

ʚʠʚʯʘʪʠ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʮʽʾ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʦʨʜʠʥʘʨʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʭʦʜʞʝʥʥʷ ʚʽʜ ʰʘʙʣʦʥʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʨʝʘʪʠʚʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ [5]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ɸʥʘʣʽʟ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ ʤʘʪʝʤʘʪʠʢʠ. ɺ ʧʨʘʮʷʭ ʂʘʮʘʡ ʆ., ʈʠʙʘʢʦʚʦʾ ʂ., 

ʂʽʥʴʢʦʚʦʾ ʖ. ʃʦʟʦʚʦʾ ʆ., ɻʦʨʯʘʨʦʚʦʾ ʅ. ʦʧʠʩʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʪʘ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ [4,5,6]. ɺʠʱʝʟʛʘʜʘʥʽ ʥʘʫʢʦʚʮʽ ʫ 

ʩʚʦʾʭ ʧʫʙʣʽʢʘʮʽʷʭ ʦʧʠʩʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, 

ʧʨʦʩʪʝʞʫʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʚʤʽʥʴ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʪʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʟʘʡʤʘʶʪʴʩʷ 

ʚʠʚʯʝʥʥʷʤ ʚʧʣʠʚʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʧʨʦʪʝ ʧʠʪʘʥʥʷ 

ʚʧʣʠʚʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ, ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-

ʦʩʚʽʪʠ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʟʚôʷʟʢʠ STEM-ʥʘʚʯʘʥʥʷ ʟ 

ʨʝʘʣʽʟʘʮʽʻʶ ʨʝʬʦʨʤʠ çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘè ʚʠʩʚʽʪʣʝʥʦ ʥʝʧʦʚʥʦʶ ʤʽʨʦʶ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 
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ʚʠʩʚʽʪʣʝʥʥʽ ʰʣʷʭʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʩʠʤʫʣʷʮʽʡ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

PhET ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çɼʨʦʙʠè ʚ 5-6 ʢʣʘʩʘʭ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʘʪʝʤʘʪʠʢʘ ʟʘʚʞʜʠ 

ʚʽʜʽʛʨʘʚʘʣʘ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʨʦʣʝʡ ʚ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʥʝʤʦʞʣʠʚʦ ʜʦ ʢʽʥʮʷ 

ʦʮʽʥʠʪʠ ʾʾ ʨʦʣʴ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ʇʨʦʪʝ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʯʘʩʪʦ ʩʪʘʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ ʜʣʷ ʩʫʯʘʩʥʠʭ ʫʯʥʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʬʨʘʛʤʝʥʪʘʨʥʦʶ 

ʫʚʘʛʦʶ ʪʘ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʉʘʤʝ ʪʦʤʫ ʩʫʯʘʩʥʠʡ ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʧʦʚʠʥʝʥ ʚʤʽʣʦ ʧʦʻʜʥʫʚʘʪʠ 

ʪʨʘʜʠʮʽʡʥʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʟʘʩʦʙʠ ʡ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʫʯʥʷʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʩʫʪʴ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʢʦʥʮʝʧʮʽʡ ʯʝʨʝʟ ʜʽʷʣʴʥʽʩʥʠʡ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʽʜʭʽʜ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʾ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚʜʘʣʦ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ STEM-ʪʝʭʥʦʣʦʛʽʡ. STEM-ʦʩʚʽʪʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ 

ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ, ʱʦ ʻ ʟʘʧʦʨʫʢʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ: ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʶ ʪʘ 

ʤʘʪʝʤʘʪʠʢʫ. ɺ ʦʩʚʽʪʽ STEM-ʪʝʭʥʦʣʦʛʽʾ ʚʠʩʪʫʧʘʶʪʴ ʽʥʪʝʛʨʘʮʽʡʥʦʶ ʦʩʥʦʚʦʶ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʥʘ ʦʩʥʦʚʽ ʟʤʽʩʪʫ ʘʙʦ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢʦʞ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʜʠʜʘʢʪʠʯʥʫ ʩʠʩʪʝʤʫ ʧʽʜʛʦʪʦʚʢʠ ʜʽʪʝʡ ʜʦ ʞʠʪʪʷ ʫ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʜʝ ʦʢʨʽʤ ʨʦʣʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘ ʥʠʭ ʯʝʢʘʶʪʴ 

ʨʦʣʽ ʪʚʦʨʮʽʚ, ʩʝʨʚʽʩ-ʤʝʥʝʜʞʝʨʽʚ ʪʘ ʽʥʰʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ [7].  

ʂʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ STEM-ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʽ ʻ ʦʙôʻʜʥʘʥʥʷ ʚ ʻʜʠʥʫ 

ʧʘʨʘʜʠʛʤʫ ʤʝʪʦʜʦʣʦʛʽʾ ʽ ʟʤʽʩʪʫ ʤʘʪʝʤʘʪʠʢʠ, ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘ ʪʘʢʦʤʫ ʧʽʜˇʨʫʥʪʽ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʬʦʨʤʫʚʘʪʠʤʝ ʢʦʤʧʣʝʢʩʥʝ ʽʥʞʝʥʝʨʥʝ ʪʘ ʥʘʫʢʦʚʝ 

ʤʠʩʣʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʽʥʬʦʨʤʘʪʠʢʘ, ʷʢ ʥʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ, ʜʘʻ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʟ ʙʘʛʘʪʴʤʘ ʦʩʚʽʪʥʽʤʠ ʛʘʣʫʟʷʤʠ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʢʦʶ. 

ʋ 5-6 ʢʣʘʩʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ çɸʣʛʦʨʠʪʤʠ ʪʘ ʚʠʢʦʥʘʚʮʽè 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ 
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ʤʠʩʣʝʥʥʷ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ 

ʣʽʥʽʡʥʠʭ ʘʣʛʦʨʠʪʤʽʚ.  

ʅʘ ʘʜʘʧʪʘʮʽʡʥʦʤʫ ʮʠʢʣʽ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʤʦʜʝʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ çɯʥʬʦʨʤʘʪʠʢʘ. 5-6 ʢʣʘʩʠè ʨʦʟʨʦʙʣʝʥʦʾ 

ʢʦʣʝʢʪʠʚʦʤ ʘʚʪʦʨʽʚ ʁ. ʗ. ʈʠʚʢʽʥʜʦʤ, ʊ. ɯ. ʃʠʩʝʥʢʦ, ʃ.ɸ. ʏʝʨʥʽʢʦʚʦʶ, ɺ.ɺ. 

ʐʘʢʦʪʴʢʦ ʚ ʢʽʥʮʽ ʢʦʞʥʦʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦ ʧʨʘʢʪʠʢʫʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ 

ʚʠʢʦʥʫʶʪʴ ʢʦʤʧʣʝʢʩʥʽ ʢʦʣʝʢʪʠʚʥʽ ʧʨʦʻʢʪʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʤʘʪʝʤʘʪʠʯʥʽ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫʯʥʽʚ ʫ ʚʠʚʯʝʥʥʽ 

ʤʘʪʝʤʘʪʠʢʠ [11]. 

 

ʈʠʩ. 1. ɼʠʜʘʢʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ STEM-ʪʝʭʥʦʣʦʛʽʡ 

 

STEM ʚ ʦʩʚʽʪʽ ʩʪʘʚ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʟʘʩʦʙʦʤ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʱʦ ʤʘʻ ʥʘ ʤʝʪʽ ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʙʫʜʴ ʷʢʦʛʦ ʩʪʫʧʝʥʷ 

ʩʢʣʘʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʬʦʨʤʦʚʘʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ.  

ɿʘ ʧʨʦʛʥʦʟʘʤʠ ʚʯʝʥʠʭ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʦʯʽʢʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʷʭ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʧʨʦʛʨʘʤʽʩʪʘʭ, ʽʥʞʝʥʝʨʘʭ, ʧʨʦʬʝʩʽʦʥʘʣʘʭ ʚ ʛʘʣʫʟʽ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʙʽʦ- ʪʘ 

 

 
 

 

ɼʠʜʘʢʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ STEM-ʪʝʭʥʦʣʦʛʽʡ 
 

 
 

 

 

ʥʘʙʫʪʪʷ ʜʦʩʚʽʜʫ ʟ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ (ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʚ ʧʘʨʘʭ/ 
ʛʨʫʧʘʭ) 

  
 

 

 

ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ 
 

 
 

 

 

ʨʦʟʚʠʪʦʢ ʚʤʽʥʴ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ ʩʠʪʫʘʮʽʡ, ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʥʽʚ 
ʜʽʡ ʪʘ ʩʪʨʘʪʝʛʽʡ 

  
 

 

 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʧʨʝʜʤʝʪʽʚ, ʱʦ ʻ ʩʢʣʘʜʥʠʢʘʤʠ STEM, 
ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ 

 
 
  

 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ ʥʘʫʢ, ʪʝʭʥʽʢʠ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ 
ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ 
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ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʩʧʝʮʽʘʣʽʩʪʘʤ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʪʨʽʙʥʽ ʙʫʜʫʪʴ ʚʩʝʙʽʯʥʽ 

ʟʥʘʥʥʷ ʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʽʡ ʛʘʣʫʟʽ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʷʭ. ʆʜʥʠʤ ʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʨʽʰʫʻ STEM- ʦʩʚʽʪʘ ʻ ʦʧʘʥʫʚʘʥʥʷ çʥʘʚʠʯʢʘʤʠ ʍʍɯ 

ʩʪʦʣʽʪʪʷè, ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʘ ʨʽʟʥʠʭ ʪʠʧʽʚ ʤʠʩʣʝʥʥʷ. 

ɺ ʋʢʨʘʾʥʽ STEM-ʦʩʚʽʪʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʨʝʘʣʽʟʘʮʽʾ ʨʝʬʦʨʤʠ ʅʦʚʦʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʦʩʢʽʣʴʢʠ ʥʘʮʽʣʝʥʘ ʥʝ ʥʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ, ʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʤʦʞʣʠʚʦʩʪʽ 

ʨʝʘʣʽʟʘʮʽʾ ʦʜʠʥʘʜʮʷʪʠ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʅʋʐ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ 

STEM-ʥʘʚʯʘʥʥʷ ʥʘ ʫʨʦʮʽ ʤʘʪʝʤʘʪʠʢʠ [3]: 

ï ʚʽʣʴʥʝ ʚʦʣʦʜʽʥʥʷ ʜʝʨʞʘʚʥʦʶ ʤʦʚʦʶ ï ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ ʯʽʪʢʦ ʩʪʘʚʠʪʠ 

ʟʘʧʠʪʘʥʥʷ, ʬʦʨʤʫʣʶʚʘʪʠ ʥʘ ʥʠʭ ʚʽʜʧʦʚʽʜʽ, ʚʝʩʪʠ ʢʨʠʪʠʯʥʠʡ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ 

ʜʽʘʣʦʛ; 

ï ʟʜʘʪʥʽʩʪʴ ʩʧʽʣʢʫʚʘʪʠʩʴ ʨʽʜʥʦʶ (ʫ ʨʘʟʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʜʝʨʞʘʚʥʦʾ) ʪʘ 

ʽʥʦʟʝʤʥʠʤʠ ʤʦʚʘʤʠ ï ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʦʤʦʚʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ, 

ʧʨʦʛʨʘʤʥʠʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʥʘʚʯʘʥʥʷ ʚʠʥʠʢʘʻ ʰʠʨʦʢʝ ʢʦʣʦ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ; 

ï ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʤʽʥʥʷ ʦʧʝʨʫʚʘʪʠ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʧʨʦʩʪʦʨʦʚʠʭ ʚʽʜʥʦʰʝʥʴ 

ʤʽʞ ʦʙôʻʢʪʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʾ ʜʽʡʩʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʜʦʚʝʜʝʥʥʷ 

ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʣʘʩʥʠʭ ʩʫʜʞʝʥʴ ʰʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʣʦʛʽʯʥʦʛʦ ʪʘ 

ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʠʪʫʘʮʽʾ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʤʘʪʝʤʘʪʠʢʠ ʷʢ ʤʦʚʠ 

ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʭʥʽʢʠ; 

ï ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʪʝʭʥʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ï 

ʨʦʟʚʠʪʦʢ ʚʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ 

ʽ ʧʨʦʮʝʩʽʚ, ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ; 

ï ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ ï ʫʤʽʥʥʷ ʩʪʚʦʨʶʚʘʪʠ ʢʨʝʘʪʠʚʥʽ ʽʜʝʾ, ʱʦʜʦ ʨʦʟʚôʷʟʘʥʥʷ 

ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʥʦʚʘʮʽʡ; 

ï ʝʢʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʨʦʟʧʽʟʥʘʚʘʪʠ ʧʨʦʙʣʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ 
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ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʤʘʪʝʤʘʪʠʢʠ ʚ ʨʦʟʚôʷʟʘʥʥʽ 

ʧʨʦʙʣʝʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

- ʽʥʬʦʨʤʘʮʽʡʥʦ- ʢʦʤʫʥʽʢʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʨʦʟʚʠʪʦʢ ʚʤʽʥʴ 

ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ, ʘʣʛʦʨʠʪʤʘʤʠ, ʦʮʽʥʶʚʘʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, 

ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ- ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

- ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ ï ʨʦʟʚʠʪʦʢ ʨʦʟʫʤʽʥʥʷ ʰʣʷʭʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʩʘʤʦʦʩʚʽʪʠ, ʤʦʜʝʣʶʚʘʥʥʷ ʚʣʘʩʥʦʾ ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ, ʾʾ ʘʥʘʣʽʟ, ʢʦʥʪʨʦʣʴ ʪʘ 

ʢʦʨʠʛʫʚʘʥʥʷ; 

ï ʛʨʦʤʘʜʷʥʩʴʢʘ ʪʘ ʩʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ï ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ 

ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʜʽʾ ʚ ʜʝʨʞʘʚʽ ʥʘ 

ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ; 

ï ʢʫʣʴʪʫʨʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʫʤʽʥʥʷ ʙʘʯʠʪʠ ʤʘʪʝʤʘʪʠʢʫ ʚ ʪʚʦʨʘʭ 

ʤʠʩʪʝʮʪʚʘ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʤʥʦ ï 

ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ ʪʘ ʪʚʦʨʽʚ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ; 

ï ʧʽʜʧʨʠʻʤʣʠʚʽʩʪʴ ʪʘ ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ ï ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʚʠʙʦʨʽ 

ʦʧʪʠʤʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʪʫʘʮʽʡ ʧʦʚôʷʟʘʥʠʭ ʟ ʩʽʤʝʡʥʠʤ ʙʶʜʞʝʪʦʤ, 

ʧʨʘʚʠʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ, ʦʙʣʘʩʪʽ, ʤʽʩʪʽ. 

ʉʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ STEM ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʷʢ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʚʠʱʝ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʽ ʜʦʟʚʦʣʷʻ ʛʘʨʤʦʥʽʡʥʦ ʨʦʟʚʠʚʘʪʠʩʴ ʚʩʽʤ ʢʣʶʯʦʚʠʤ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤ ʫʯʥʷ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. ʅʘ ʘʜʘʧʪʘʮʽʡʥʦʤʫ ʮʠʢʣʽ 

ʙʘʟʦʚʦʾ ʦʩʚʽʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʟʘʚʜʘʥʥʷʤʠ, ʷʢʽ ʨʝʘʣʽʟʫʻ STEM-ʦʩʚʽʪʘ: 

ï ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ; 

ï ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, ʦʚʦʣʦʜʽʥʥʷ ʥʘʚʠʯʢʘʤʠ ʨʦʟʚôʷʟʘʥʥʷ 

ʧʨʦʙʣʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

ï ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʷʢʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʧʨʘʛʥʫʪʠʤʫʪʴ 

ʦʙʨʘʪʠ ʽʥʞʝʥʝʨʥʽ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʧʨʦʬʝʩʽʾ ʯʝʨʝʟ ʟʘʣʫʯʝʥʥʷ ʾʭ ʜʦ ʧʦʰʫʢʦʚʦʾ, 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ɺ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʫʯʘʩʥʽ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʘʶʪʴ ʧʦʩʪʽʡʥʠʡ ʜʦʩʪʫʧ 

ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʪʘ ʙʘʛʘʪʦʯʠʩʣʝʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ  ʥʘ ʾʾ ʧʨʦʩʪʦʨʘʭ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʧʦʢʦʣʽʥʥʷʤʠ ʫʯʥʽʚ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, 

ʩʪʽʡʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ BYOD-ʪʝʭʥʦʣʦʛʽʡ, 

ʟʦʢʨʝʤʘ ʚʽʨʪʫʘʣʴʥʠʭ ʩʠʤʫʣʷʮʽʡ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʢʦʤʧʝʪʝʥʪʥʽʩʪʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʩʦʙʣʠʚʦʾ ʮʽʥʥʦʩʪʽ 

ʥʘʙʫʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʥʘ ʦʩʥʦʚʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ, ʽʩʥʫʻ 

ʙʘʛʘʪʦ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʜʦʩʣʽʜʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ 

ʧʦʥʷʪʪʷ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʻ PhET ( Physics Education Technology ) ï ʙʽʙʣʽʦʪʝʢʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ ʟ ʙʘʛʘʪʴʦʭ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ 

ʩʪʚʦʨʝʥʽ ʚ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ ʽ ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʟʨʦʟʫʤʽʪʠ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʮʽʾ, 

ʟʘʢʦʥʠ ʪʘ ʧʦʥʷʪʪʷ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [2].  

ʋʥʽʢʘʣʴʥʽʩʪʴ ʪʘ ʮʽʥʥʽʩʪʴ ʩʠʤʫʣʷʮʽʡ PhET ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʘʙʩʪʨʘʢʪʥʽ ʧʦʥʷʪʪʷ, ʨʝʘʣʽʟʫʚʘʪʠ ʜʽʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ. ɺ ʥʘʧʨʷʤʢʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʧʣʘʪʬʦʨʤʘ PhET ʧʨʦʧʦʥʫʻ 

ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʩʠʤʫʣʷʮʽʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʨʦʙʽʚ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʘ 

ʽʥʩʪʨʫʢʪʠʚʥʘ ʢʘʨʪʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʦʩʥʦʚʽ ʩʠʤʫʣʷʮʽʾ 

çɹʫʜʫʻʤʦ ʜʨʦʙʠè ʧʽʜ ʯʘʩ ʫʨʦʢʫ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʄʽʰʘʥʽ ʯʠʩʣʘè 

(ʪʘʙʣʠʮʷ). 

ʊʘʙʣʠʮʷ 

 ̄ ʇʦʷʩʥʝʥʥʷ ʜʽʾ ɿʦʙʨʘʞʝʥʥʷ ʝʢʨʘʥʫ ɿʘʧʠʪʘʥʥʷ 

1 ɺʽʜʩʢʘʥʫʡ QR- ʢʦʜ ʪʘ 

ʧʝʨʝʡʜʠ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʚ 

ʩʝʨʝʜʦʚʠʱʝ ʩʠʤʫʣʷʮʽʾ 

çɹʫʜʫʻʤʦ ʜʨʦʙʠè 
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2 ɺ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʚʠʙʝʨʠ 

ʛʨʫʧʫ çɹʫʜʫʻʤʦ ʜʨʦʙʠè 

 

 

3 ʆʙʝʨʠ ʨʽʚʝʥʴ 1. 

 

 

4 ʇʝʨʝʤʽʱʫʶʯʠ ʯʘʩʪʠʥʢʠ ʟ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʝʢʨʘʥʫ 

ʚ ʧʨʷʤʦʢʫʪʥʠʢ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʩʝʨʝʜʠʥʽ 

ʩʢʣʘʜʠ ʜʨʦʙʠ, ʱʦ 

ʚʠʨʘʞʘʶʪʴʩʷ ʯʠʩʣʘʤʠ 

ʟʘʧʠʩʘʥʠʤʠ ʚ ʧʨʘʚʽʡ  

ʯʘʩʪʠʥʽ ʝʢʨʘʥʫ. 
 

ʉʢʽʣʴʢʦʤʘ ʨʽʟʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʤʦʞʥʘ 

ʩʢʣʘʩʪʠ ʜʨʽʙ  ? 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʽʥʰʦʛʦ ʯʠʩʣʘ ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ ʜʨʽʙ ? 

5 ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʝʨʰʦʛʦ 

ʨʽʚʥʷ ʚʠʢʦʥʘʡ ʜʨʫʛʠʡ. 

 

ʗʢʽ ʯʘʩʪʠʥʢʠ ʢʨʫʛʘ ʟ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 

ʝʢʨʘʥʫ ʥʝ ʟʥʘʜʦʙʠʣʠʩʴ 

ʧʨʠ ʧʦʙʫʜʦʚʽ ʜʨʦʙʽʚ ? 

ʏʦʤʫ ?  

6 ɺʥʠʟʫ ʝʢʨʘʥʫ ʦʙʝʨʠ 

ʛʨʫʧʫ ʢʦʤʘʥʜ çɿʤʽʰʘʥʽ 

ʯʠʩʣʘè 

 

 

7 ʆʙʝʨʠ ʨʽʚʝʥʴ 1.  
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8 ʇʝʨʝʤʽʱʫʶʯʠ ʯʘʩʪʠʥʢʠ ʟ 

ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʝʢʨʘʥʫ 

ʚ ʧʨʷʤʦʢʫʪʥʠʢ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʩʝʨʝʜʠʥʽ 

ʩʢʣʘʜʠ ʤʽʰʘʥʽ ʯʠʩʣʘ, ʱʦ 

ʚʠʨʘʞʘʶʪʴʩʷ ʯʠʩʣʘʤʠ 

ʟʘʧʠʩʘʥʠʤʠ ʚ ʧʨʘʚʽʡ  

ʯʘʩʪʠʥʽ ʝʢʨʘʥʫ. 
 

ɹʝʟ ʷʢʦʾ ʟ ʯʘʩʪʠʥʦʢ 

ʮʽʣʦʛʦ ʚ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʝʢʨʘʥʫ ʤʦʞʥʘ 

ʙʫʣʦ ʚʠʢʦʥʘʪʠ ʜʘʥʝ 

ʟʘʚʜʘʥʥʷ? 

9 ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʝʨʰʦʛʦ 

ʨʽʚʥʷ ʚʠʢʦʥʘʡ ʜʨʫʛʠʡ. 

 

ʗʢʱʦ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 

ʜʘʥʠʭ ʯʠʩʝʣ ʤʦʞʥʘ 

ʙʫʣʦ ʙ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʽʣʴʢʠ ʯʘʩʪʠʥʢʠ  

ʩʢʽʣʴʢʠ ʙ ʪʘʢʠʭ 

ʯʘʩʪʠʥʦʢ ʟʥʘʜʦʙʠʣʦʩʴ? 

10 ɺʥʠʟʫ ʝʢʨʘʥʫ ʦʙʝʨʠ 

ʛʨʫʧʫ ʢʦʤʘʥʜ 

çʃʘʙʦʨʘʪʦʨʽʷè 

 

 

11 ɿ ʯʠʩʝʣ ʨʦʟʤʽʱʝʥʠʭ ʚ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʫ 

ʩʢʣʘʜʠ ʧʦʩʝʨʝʜʠʥʽ ʝʢʨʘʥʫ 

ʤʽʰʘʥʽ ʯʠʩʣʘ  ,  , 

.  

 

ʗʢʽ ʯʠʩʣʘ ʟ ʧʝʨʝʣʽʢʫ 

ʚʥʠʟʫ ʪʦʙʽ ʥʝ 

ʟʥʘʜʦʙʠʣʠʩʴ?  

12 ɿʘ ʜʦʧʦʤʦʛʦʶ ʯʘʩʪʠʥ 

ʢʨʫʛʘ ʩʢʣʘʜʠ ʚʽʜʧʦʚʽʜʥʽ 

ʤʽʰʘʥʽ ʯʠʩʣʘ, ʟʨʦʙʠ 

ʩʢʨʽʥʰʦʪ ʝʢʨʘʥʫ ʪʘ 

ʚʽʜʧʨʘʚ ʚʯʠʪʝʣʶ. 

 

ʗʢʽ ʯʘʩʪʠʥʢʠ ʮʽʣʦʛʦ 

ʪʦʙʽ ʟʥʘʭʦʜʠʣʠʩʴ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʜʨʦʙʽʚ? 

ʉʬʦʨʤʦʚʘʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [2] 

ɿʘʚʜʘʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʽʥʩʪʨʫʢʪʠʚʥʽʡ ʢʘʨʪʮʽ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʫʯʥʽʚ, ʙʽʣʴʰ ʛʣʠʙʦʢʦʤʫ ʨʦʟʫʤʽʥʥʶ ʧʦʜʽʣʫ ʯʠʩʣʘ ʥʘ 

ʯʘʩʪʠʥʠ ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʜʽʣʫ ʢʨʫʛʘ ʥʘ ʩʝʛʤʝʥʪʠ, ʨʦʟʚʠʪʢʫ ʚʤʽʥʴ ʙʫʜʫʚʘʪʠ 

ʝʢʚʽʚʘʣʝʥʪʥʽ ʜʨʦʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʠʬʨʠ ʪʘ ʯʘʩʪʠʥʢʠ ʮʽʣʦʛʦ, ʩʧʦʥʫʢʘʶʪʴ ʜʦ 

ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʦʩʚʽʪʥʽʭ ʟʘʚʜʘʥʴ ʪʘ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʚʤʦʪʠʚʦʚʘʥʦʩʪʽ ʫʯʥʽʚ. 
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ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʽʥʩʪʨʫʢʪʠʚʥʦʶ ʢʘʨʪʢʦʶ ʨʦʟʤʽʱʝʥʦʶ ʚʠʱʝ ʫʯʥʽ 

ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʤʘʰʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʘʚʜʷʢʠ 

ʯʽʪʢʦʤʫ ʘʣʛʦʨʠʪʤʫ ʜʽʡ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʦʚʦʣʦʜʽʪʠ ʩʢʣʘʜʥʠʤʠ 

ʧʦʥʷʪʪʷʤʠ ʚ ʽʛʨʦʚʽʡ ʬʦʨʤʽ. ɯʥʪʝʨʘʢʪʠʚʥʘ ʩʠʤʫʣʷʮʽʷ ʚʠʩʪʫʧʘʻ ʦʩʚʽʪʥʽʤ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ, ʱʦ ʚʜʘʣʦ ʧʦʻʜʥʫʻ ʤʘʪʝʤʘʪʠʯʥʽ ʧʦʥʷʪʪʷ ʟ ʩʫʯʘʩʥʦʶ ʪʝʭʥʽʢʦʶ 

ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ STEM-ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʮʠʢʣʫ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ. 

ɼʦʮʽʣʴʥʠʤ ʧʨʦ ʚʠʚʯʝʥʥʽ ʪʝʤʠ ʥʘʪʫʨʘʣʴʥʽ ʜʨʦʙʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ 

ʩʠʤʫʣʷʮʽʡ ʜʘʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʟʦʢʨʝʤʘ çɼʨʦʙʠ: ɺʩʪʫʧè ʪʘ çɼʨʦʙʠ: ʈʽʚʥʽʩʪʴè 

(ʨʠʩ 2). 

 

ʈʠʩ. 2. ʈʦʙʦʯʘ ʦʙʣʘʩʪʴ ʩʠʤʫʣʷʮʽʡ çɼʨʦʙʠ: ɺʩʪʫʧè ʪʘ çɼʨʦʙʠ: ʈʽʚʥʽʩʪʴè 

 

ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʬʦʨʤ ʨʝʘʣʽʟʘʮʽʾ STEM ʻ 

ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʻʢʪʽʚ. ʄʦʜʝʣʴʥʦʶ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ 

çʄʘʪʝʤʘʪʠʢʘ. 5-6 ʢʣʘʩʠè (ʘʚʪʦʨ ʆ.ʉ. ɯʩʪʝʨ) ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ 

ʟʚʠʯʘʡʥʠʭ ʜʨʦʙʽʚ ʚ ʤʝʞʘʭ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɼʨʦʙʦʚʽ ʯʠʩʣʘ ʪʘ ʜʽʾ ʟ ʥʠʤʠè, ʱʦ 

ʚʠʚʯʘʻʪʴʩʷ ʚ ʧôʷʪʦʤʫ ʢʣʘʩʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ ʚ ʜʘʥʦʤʫ 

ʘʩʧʝʢʪʽ ʜʦʟʚʦʣʷʻ ʩʧʨʦʻʢʪʫʚʘʪʠ ʟʚʠʯʘʡʥʠʡ ʜʨʽʙ ʯʠ ʤʽʰʘʥʝ ʯʠʩʣʦ, ʧʦʙʘʯʠʪʠ 

ʚʠʛʣʷʜ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʧʦʜʽʣʝʥʠʭ ʥʘ ʜʦʚʽʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʪʠʥ, ʜʦʩʣʽʜʠʪʠ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʜʨʦʙʘʤʠ ʟ ʨʽʟʥʠʤʠ ʟʥʘʤʝʥʥʠʢʘʤʠ ʪʘ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʟʘ 

ʷʢʦʶ ʚʠʛʦʪʦʚʣʷʪʠʤʝʪʴʩʷ ʜʨʽʙ [3]. 
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ʆʜʥʠʤ ʟ ʥʘʡʮʽʢʘʚʽʰʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʥʘ ʙʘʟʽ 

ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʩʠʤʫʣʷʮʽʾ ʻ ʧʨʦʭʦʜʞʝʥʥʷ ʦʩʚʽʪʥʽʭ ʽʛʦʨ. ʋ ʩʝʨʝʜʦʚʠʱʽ ʩʠʤʫʣʷʮʽʾ 

çɹʫʜʫʻʤʦ ʜʨʦʙʠè ʧʝʨʝʜʙʘʯʝʥʦ ʽʩʥʫʚʘʥʥʷ ʜʝʩʷʪʠ ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ, ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʦʮʽʥʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʟʽʨʦʯʦʢ (ʚʽʜ ʦʜʥʽʻʾ ʜʦ ʪʨʴʦʭ). ɺʠʢʦʥʫʶʯʠ ʟʘʚʜʘʥʥʷ ʚ 

ʽʛʨʦʚʽʡ ʬʦʨʤʽ, ʫʯʥʽ ʦʧʘʥʦʚʫʶʪʴ ʦʩʥʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚôʷʟʘʥʠʭ ʟ 

ʧʦʜʽʣʦʤ ʯʠʩʣʘ ʥʘ ʯʘʩʪʠʥʠ ʪʘ ʩʢʣʘʜʘʥʥʷʤ ʮʽʣʦʛʦ ʟ ʯʘʩʪʠʥ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʈʽʚʥʽ ʫ ʩʠʤʫʣʷʮʽʾ çɹʫʜʫʻʤʦ ɼʨʦʙʠè  

ʉʭʦʞʽ ʧʝʜʘʛʦʛʽʯʥʽ ʽʛʨʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ ʝʣʝʤʝʥʪ ʟʤʘʛʘʥʥʷ ʫ 

ʧʦʟʘʫʨʦʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʧʦʷʩʥʠʪʠ ʫʯʥʷʤ ʩʫʪʴ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʧʝʨʝʜ ʥʠʤʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘ ʩʠʩʪʝʤʫ ʥʘʨʘʭʫʚʘʥʥʷ ʙʘʣʽʚ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʟʽʨʦʯʦʢ). 

ɺʠʩʥʦʚʢʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ. STEM-

ʦʩʚʽʪʘ ï ʥʦʚʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʥʘʧʨʷʤʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʧʨʠʨʦʜʥʠʯʽ 

ʥʘʫʢʠ, ʤʘʪʝʤʘʪʠʢʫ, ʽʥʞʝʥʝʨʽʶ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚ ʻʜʠʥʝ ʮʽʣʝ ʥʘ ʫʨʦʢʘʭ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʾ ʛʘʣʫʟʽ. STEM ï ʦʩʥʦʚʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʠʭ ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ 

ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʧʨʠʩʪʨʦʾʚ, ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ 

ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʽ ʩʪʘʥʫʪʴ ʦʩʥʦʚʦʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ.  
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ STEM-ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ 

ʜʦʟʚʦʣʷʻ ʥʘʚʯʠʪʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ ʪʘ ʚʪʽʣʶʚʘʪʠ ʾʭ ʚ ʞʠʪʪʷ, 

ʢʨʠʪʠʯʥʦ ʪʘ ʩʠʩʪʝʤʥʦ ʤʠʩʣʠʪʠ, ʘ ʪʘʢʦʞ ʰʫʢʘʪʠ ʥʦʚʽ ʰʣʷʭʠ ʨʦʟʚôʷʟʘʥʥʷ 

ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ. 

STEM- ʦʩʚʽʪʘ ʻ ʦʨʛʘʥʽʯʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʨʝʬʦʨʤʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʪʘ 

ʥʘʫʢʠ ʋʢʨʘʾʥʠ çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘè, ʦʩʢʽʣʴʢʠ ʧʦʢʣʠʢʘʥʘ ʨʦʟʚʠʥʫʪʠ ʚ ʫʯʥʽʚ 

ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʽ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ 

ʩʢʣʘʜʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʙʣʝʤ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʢʨʝʘʪʠʚʥʽʩʪʴ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʜʽʙʥʦʩʪʽ, ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ, 

ʢʦʛʥʽʪʠʚʥʫ ʛʥʫʯʢʽʩʪʴ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ 

ʜʦʮʽʣʴʥʠʤ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ.  

ɺ ʩʪʘʪʪʽ ʧʦʜʘʥʦ ʟʨʘʟʦʢ ʽʥʩʪʨʫʢʪʠʚʥʦʾ ʢʘʨʪʢʠ ʟ ʜʝʪʘʣʴʥʠʤ ʦʧʠʩʦʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʫʨʦʮʽ ʤʘʪʝʤʘʪʠʢʠ. ʇʝʨʩʧʝʢʪʠʚʦʶ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʜʝ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʴʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʨʦʟʨʦʙʣʝʥʠʤʠ 

ʽʥʩʪʨʫʢʪʠʚʥʠʤʠ ʢʘʨʪʢʘʤʠ ʜʦ ʽʥʰʠʭ ʪʝʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ, ʨʦʙʦʪʘ ʟ 

ʽʥʰʦʤʦʚʥʠʤʠ ʩʠʤʫʣʷʮʽʷʤʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʾʭʥʴʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʝʨʝʢʣʘʜʫ.  
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ɺʘʩʠʣʘʰʢʦ ɯʨʠʥʘ  

ʟʘʚʽʜʫʚʘʯ ʩʝʢʪʦʨʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʦʨʤ ʪʘ 

ʤʝʪʦʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʜʽʣʫ STEM-ʦʩʚʽʪʠ ɼʅʋ 

çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè 

ʤ. ʂʠʻʚʘ 

 

ʈɽʉʋʈʉʀ ɼʃʗ ʌʆʈʄʋɺɸʅʅʗ ʇʈʆʌɽʉɯʁʅʆɰ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʇɽɼɸɻʆɻɯʏʅʀʍ ʇʈɸʎɯɺʅʀʂɯɺ ɺ 

ʋʄʆɺɸʍ ʈʆɿɺʀʊʂʋ STEM-ʆʉɺɯʊʀ 

 

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚʘʞʣʠʚʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʂʦʥʮʝʧʮʽʾ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ STEM-ʦʩʚʽʪʘ, ʷʢʘ ʦʩʫʯʘʩʥʶʻ ʜʠʜʘʢʪʠʯʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. ʎʝʡ 

ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʬʦʨʤʫʚʘʥʥʶ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʪʘ ʪʚʦʨʯʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ. STEM-ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ʦʥʦʚʣʝʥʥʽ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʢʣʠʢʘʤ ʩʴʦʛʦʜʝʥʥʷ. 

ʆʜʥʘʢ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ ʚʠʤʘʛʘʻ ʚʽʜ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʢʪʠʚʫ ʯʽʪʢʠʭ ʪʘ ʚʯʘʩʥʠʭ ʨʽʰʝʥʴ. ʅʝʦʙʭʽʜʥʦ ʥʘʜʘʚʘʪʠ 

ʜʦʩʪʫʧʥʽ ʨʦʟôʷʩʥʝʥʥʷ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ STEM-ʧʽʜʭʦʜʽʚ, ʘ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʨʘʭʫʚʘʥʥʷ ʘʩʧʝʢʪʽʚ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʝ ʟʥʘʯʥʦ ʟʙʘʛʘʪʠʪʠ ʦʩʚʽʪʥʽʡ ʜʦʩʚʽʜ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʨʦʟʰʠʨʶʶʯʠ ʾʭ ʨʦʟʫʤʽʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʴ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ STEM-ʥʘʚʯʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʦʩʚʽʪʽ ʤʦʞʝ ʩʪʘʪʠ ʥʝ ʣʠʰʝ ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʩʫʯʘʩʥʽ ʚʠʢʣʠʢʠ, 

ʘʣʝ ʽ ʢʨʦʢʦʤ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʛʨʦʤʘʜʷʥ, ʟʜʘʪʥʠʭ ʝʬʝʢʪʠʚʥʦ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʫ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʛʦʪʦʚʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʜʦ ʚʠʢʣʠʢʽʚ ʩʴʦʛʦʜʝʥʥʷ, ʜʦ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʣʠʰʝ ʯʚʝʨʪʴ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʦʧʠʪʘʥʠʭ ʚʚʘʞʘʶʪʴ ʩʝʙʝ ʜʦʩʪʘʪʥʴʦ ʧʽʜʛʦʪʦʚʣʝʥʠʤʠ ʜʦ ʫʯʘʩʪʽ ʫ ʪʘʢʽʡ ʜʽʷʣʴʥʦʩʪʽ 
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ʪʘ ʧʦʣʦʚʠʥʘ ʦʮʽʥʶʶʪʴ ʩʚʦʶ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʷʢ ʟʘʜʦʚʽʣʴʥʫ. ʇʝʨʝʰʢʦʜʦʶ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʚʚʝʜʝʥʴ ʻ ʥʝ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʡ ʤʝʭʘʥʽʟʤʫ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʥʢʨʝʪʥʠʭ STEM-ʧ̔ ʜʭʦʜʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʛʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʇʦʩʠʣʝʥʥʷ ʨʦʣʽ 

STEM-ʦʩʚʽʪʠ ʟʘʨʘʟ ʟʫʤʦʚʣʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʡ 

ʚʦʜʥʦʯʘʩ ʚʠʩʦʢʠʤ ʟʘʧʠʪʦʤ ʚʠʨʦʙʥʠʯʦʾ ʩʬʝʨʠ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʚʦʣʦʜʽʶʪʴ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ ʫ ʩʬʝʨʘʭ ʽʥʞʝʥʝʨʽʾ, ʤʝʜʠʮʠʥʠ, ʝʢʦʣʦʛʽʾ, ʬʘʨʤʘʮʝʚʪʠʢʠ, 

ʮʠʬʨʦʚʠʭ ʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʭ, ʘʚʽʘʙʫʜʫʚʘʥʥʽ ʪʘ ʽʥʰʠʭ [1].  

ɺʧʨʦʚʘʜʞʝʥʥʷ STEM ʚ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʯʠʪʝʣʷ, ʷʢʠʡ ʫʩʚʽʜʦʤʣʶʻ ʩʚʦʶ 

ʩʦʮʽʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʧʦʩʪʽʡʥʦ ʜʙʘʻ ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʮʽʣʝʡ ʽ ʧʨʦʬʝʩʽʡʥʝ ʟʨʦʩʪʘʥʥʷ. ɼʽʷʣʴʥʽʩʪʴ STEM-ʚʯʠʪʝʣʷ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ 

ʚʠʢʣʘʜʘʥʥʷʤ ʚʣʘʩʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʮʝ ʬʘʭʽʚʝʮʴ ʥʦʚʦʛʦ ʬʦʨʤʘʪʫ, ʷʢʠʡ ʥʘʚʯʘʻ 

ʤʦʣʦʜʴ ʚ ʢʦʥʪʝʢʩʪʽ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʘʚôʷʟʢʽʚ. 

ɺʘʞʣʠʚʠʤ ʻ ʡʦʛʦ ʚʤʽʥʥʷ ʦʨʛʘʥʽʟʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʷʢ ʧʝʜʘʛʦʛʽʯʥʫ 

ʚʟʘʻʤʦʜʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʜʠʪʠʥʠ, ʾʾ ʧʽʜʛʦʪʦʚʢʫ ʜʦ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʴ ʞʠʪʪʻʪʚʦʨʯʦʩʪʽ [5]. ɺʦʜʥʦʯʘʩ, ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʧʨʷʤʽʚ 

STEM ʽʩʥʫʻ ʨʷʜ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʚôʷʟʘʥʥʷ: ʦʥʦʚʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʨʦʟʨʦʙʢʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ STEM-ʥʘʚʯʘʥʥʷ, ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʧʝʨʝʧʽʜʛʦʪʦʚʢʘ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʜʘʪʥʠʭ ʚʪʽʣʶʚʘʪʠ ʟʘʚʜʘʥʥʷ STEM-ʦʩʚʽʪʠ. 

ʈʝʟʫʣʴʪʘʪʠʚʥʝ ʧʦʜʦʣʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʤʦʞʣʠʚʝ ʯʝʨʝʟ ʧʘʨʪʥʝʨʩʴʢʫ 

ʚʟʘʻʤʦʜʽʶ, ʢʦʥʩʦʣʽʜʘʮʽʶ ʟʫʩʠʣʴ ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʧʽʣʴʥʦʪʠ ʟ ʟʦʚʥʽʰʥʽʤʠ 

ʧʘʨʪʥʝʨʘʤʠ. 

ʇʦʧʨʠ ʦʩʚʽʪʥʽ ʚʪʨʘʪʠ, ʚʽʜʜʽʣ STEM-ʦʩʚʽʪʠ ɼʅʋ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʟʤʽʩʪʫ ʦʩʚʽʪʠè ʫ ʧʘʨʪʥʝʨʩʪʚʽ ʟ ʟʘʢʣʘʜʘʤʠ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ 

ʟʙʫʜʫʚʘʚ ʮʽʣʽʩʥʫ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʪʘ ʚʠʟʥʘʯʠʚ ʰʣʷʭʠ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʚ 

ʱʦʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʘʧʨʷʤʽʚ STEM-ʦʩʚʽʪʠ. ʆʜʥʠʤ ʟʽ ʩʢʣʘʜʥʠʢʽʚ ʮʽʻʾ ʩʠʩʪʝʤʠ 

ʻ ʩʦʮʽʘʣʴʥʠʡ ʽʥʥʦʚʘʮʽʡʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʻʢʪ çSTEM-ʰʢʦʣʘè ʥʘ ʧʣʘʪʬʦʨʤʽ 
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ʋʢʨʘʾʥʩʴʢʦʛʦ ʧʨʦʻʢʪʫ çʗʢʽʩʪʴ ʦʩʚʽʪʠè, ʨʝʘʣʽʟʘʮʽʶ ʷʢʦʛʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʚʠʜʘʚʥʠʮʪʚʦ çɺʠʜʘʚʥʠʯʠʡ ʜʽʤ çʆʩʚʽʪʘè, ɯʥʩʪʠʪʫʪ ʧʝʜʘʛʦʛʽʢʠ ʅɸʇʅ ʋʢʨʘʾʥʠ. 

ʈʝʘʣʽʟʫʶʯʠ ʧʨʠʥʮʠʧʠ çʜʦʩʪʫʧʥʽʩʪʴè ʟ ʧʝʨʰʦʾ ʩʝʩʽʾ ʡ ʜʦ ʪʝʧʝʨ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ 

ʢʦʤʽʪʝʪ, ʩʧʽʢʝʨʠ ʧʨʘʮʶʶʪʴ ʥʘ ʚʦʣʦʥʪʝʨʩʴʢʠʭ ʟʘʩʘʜʘʭ, ʱʠʨʦ ʜʽʣʷʪʴʩʷ ʟ 

ʧʝʜʘʛʦʛʽʯʥʦʶ ʩʧʽʣʴʥʦʪʦʶ ʩʚʦʾʤʠ ʘʚʪʦʨʩʴʢʠʤʠ ʥʘʧʨʘʮʶʚʘʥʥʷʤʠ.  

STEM-ʰʢʦʣʘ ʮʝ ʤʘʡʜʘʥʯʠʢ, ʱʦ ʢʦʥʩʦʣʽʜʫʻ ʟʫʩʠʣʣʷ ʦʩʚʽʪʷʥ, ʥʘʫʢʦʚʮʽʚ, 

ʛʨʦʤʘʜʩʴʢʠʭ ʘʢʪʠʚʽʩʪʽʚ ʪʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨ. ʉʣʫʭʘʯʽ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʘʪʠ ʥʘʡʢʨʘʱʽ ʧʨʘʢʪʠʢʠ ʷʢ ʚʽʪʯʠʟʥʷʥʠʭ, ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʥʠʭ 

ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʥʦʚʘʪʦʨʘʤʠ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ, ʱʦ ʩʧʨʠʷʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ. STEM-

ʰʢʦʣʘ ʟʘʙʝʟʧʝʯʫʻ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ ʦʩʚʽʪʷʥ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʽʚʥʷ, ʚʽʣʴʥʠʡ ʚʠʙʽʨ ʤʽʩʮʷ, ʯʘʩʫ ʪʘ ʪʝʤʧʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. ɺʦʥʘ ʻ ʩʚʦʻʨʽʜʥʠʤ 

ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʛʨʝʩʫ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ STEM-ʨʫʭʫ, ʥʘʜʘʶʯʠ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʦʩʚʽʪʷʥ ʟʜʦʙʫʪʠ ʪʘ ʦʙʤʽʥʶʚʘʪʠʩʷ ʟʥʘʥʥʷʤʠ, 

ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʘʪʦʨʩʴʢʽ ʧʽʜʭʦʜʠ ʪʘ ʨʦʟʚʠʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʚ 

ʢʦʥʪʝʢʩʪʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʚʽʪʫ. 

ʋ ʤʝʞʘʭ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ STEM-ʰʢʦʣʠ ʟ 2017 ʨʦʢʫ ʧʨʦʚʝʜʝʥʦ 15 ʩʝʩʽʡ 

ʧʦʥʘʜ 50 ʪʠʩ. ʫʯʘʩʥʠʢʽʚ ʦʪʨʠʤʘʣʠ ʥʦʚʽ ʟʥʘʥʥʷ ʪʘ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʫʤʢʘʤʠ, ʽʜʝʷʤʠ ʟʽ ʩʧʽʢʝʨʘʤʠ (640 ʦʩʽʙ). ɿʘʨʘʟ ʫ ʨʘʤʢʘʭ 

ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ STEM-ʰʢʦʣʠ ʧʨʘʮʶʻ 11 ʨʝʛʽʦʥʘʣʴʥʠʭ ʬʽʣʽʡ [2]. 

ʆʬʽʮʽʡʥʠʤʠ ʩʪʦʨʽʥʢʘʤʠ ʜʣʷ ʦʧʨʠʣʶʜʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ STEM-ʰʢʦʣʠ ʻ 

ʩʘʡʪ ɼʅʋ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè, ʫ ʤʝʨʝʞʽ Facebook ʥʘ ʩʪʦʨʽʥʮʽ 

ʛʨʫʧʠ çɺʽʜʜʽʣ SʊɽM-ʦʩʚʽʪʠ ɯʄɿʆè. 

ʅʦʨʤʘʪʠʚʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʧʨʦʚʝʜʝʥʥʷ ʢʦʞʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʩʝʩʽʾ ʻ ʥʘʢʘʟ, 

ʣʠʩʪʠ ɼʅʋ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè, ʟʘʪʚʝʨʜʞʝʥʘ ʦʩʚʽʪʥʷ 

ʧʨʦʛʨʘʤʘ, ʇʦʨʷʜʦʢ [1]. ʆʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ ʧʦʙʫʜʦʚʘʥʘ ʟ ʤʝʪʦʶ ʩʧʨʠʷʥʥʷ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: ʧʨʦʬʝʩʽʡʥʦ-ʧʝʜʘʛʦʛʽʯʥʘ, ʽʥʥʦʚʘʮʽʡʥʘ, 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʘ. ʇʽʩʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʟʘʚʜʘʥʴ, 

ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʩʣʫʭʘʯʽ, ʟʘ ʙʘʞʘʥʥʷʤ, ʧʨʦʭʦʜʷʪʴ ʧʽʜʩʫʤʢʦʚʝ ʪʝʩʪʫʚʘʥʥʷ. 

https://drive.google.com/file/d/1hBA0Pa8uDhH3Ddxh1YMSiryCLDONRkEp/view
https://drive.google.com/file/d/1hBA0Pa8uDhH3Ddxh1YMSiryCLDONRkEp/view
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ʋʩʧʽʰʥʽ ʨʝʟʫʣʴʪʘʪʠ (80% ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ) ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʩʝʨʪʠʬʽʢʘʪʘ ʟ ʥʘʨʘʭʫʚʘʥʥʷʤ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʢʘʜʝʤʽʯʥʠʭ ʛʦʜʠʥ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʇʦʨʷʜʢʫ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ (ʧʦʩʪʘʥʦʚʘ ʂʄʋ ʚʽʜ 21 ʩʝʨʧʥʷ 2019 ʨʦʢʫ ˉ 800 (ʟʽ ʟʤʽʥʘʤʠ ʡ 

ʜʦʧʦʚʥʝʥʥʷʤʠ, ʚʥʝʩʝʥʠʤʠ ʧʦʩʪʘʥʦʚʦʶ ʂʄʋ ʚʽʜ 27 ʛʨʫʜʥʷ 2019 ʨʦʢʫ ˉ 1133)) 

ʚʩʽ ʩʝʨʪʠʬʽʢʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʨʘʭʦʚʘʥʽ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ [3]. 

ʅʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʻ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʧʣʘʪʬʦʨʤʽ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʧʨʦʻʢʪʫ çʗʢʽʩʪʴ ʦʩʚʽʪʠè [4]. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʩʝʩʽʾ ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ 

ʤʦʞʫʪʴ ʚʠʚʯʘʪʠ ʤʘʪʝʨʽʘʣʠ ʫ ʨʦʟʜʽʣʽ çɺʽʜʝʦè ʥʘ ʧʣʘʪʬʦʨʤʽ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʧʨʦʻʢʪʫ çʗʢʽʩʪʴ ʦʩʚʽʪʠè (ʪʘʙʣʠʮʷ). ʅʘ ʩʝʩʽʾ ʩʣʫʭʘʯʽ ʦʙʛʦʚʦʨʶʶʪʴ ʥʘʚʯʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʫ ʯʘʪʽ ʥʘ ʢʘʥʘʣʽ YouTube, ʦʧʨʘʮʴʦʚʫʶʪʴ ʢʝʡʩʠ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʚʽʜʝʦ: ʘʚʪʦʨʩʴʢʽ ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ, ʧʨʠʢʣʘʜʠ 

ʨʦʟʨʦʙʦʢ ʫʨʦʢʽʚ.  

ʄʦʥʽʪʦʨʠʥʛ ʻ ʥʝʚʽʜʜʽʣʴʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʥʘ ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ ʨʦʙʦʪʠ STEM-ʰʢʦʣʠ. ʆʧʠʪʫʚʘʥʥʷ 

ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʩʣʫʭʘʯʽʚ (ʧʦʥʘʜ 80 %) ʥʘʚʯʘʥʥʷ ʥʘ ʩʝʩʽʷʭ ʻ 

ʝʬʝʢʪʠʚʥʠʤ, ʤʦʪʠʚʘʮʽʡʥʠʤ. ɿʘʚʜʷʢʠ ʟʚʦʨʦʪʥʦʤʫ ʟʚôʷʟʢʫ ʦʨʛʘʥʽʟʘʪʦʨʠ 

ʚʠʚʯʘʶʪʴ, ʷʢʽ ʪʝʤʠ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʚʠʩʚʽʪʣʝʥʥʷ ʪʘ ʫ ʤʽʞ ʩʝʩʽʡʥʠʡ 

ʧʝʨʽʦʜ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʢʦʤʽʪʝʪ ʨʘʟʦʤ ʟ ʧʘʨʪʥʝʨʘʤʠ ʧʨʦʚʦʜʷʪʴ ʚ ʨʝʛʽʦʥʘʭ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʩʝʤʽʥʘʨʠ, ʤʘʡʩʪʝʨ-ʢʣʘʩʠ, ʚʝʙʽʥʘʨʠ, ʭʘʢʘʪʦʥʠ ʪʦʱʦ. 

ʋ ʩʝʨʧʥʽ-ʚʝʨʝʩʥʽ 2024 ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʥʘʚʯʘʥʥʷ ʫ ʨʘʤʢʘʭ15 ʩʝʩʽʾ 

«STEM-ʰʢʦʣʘ ï 2024è ʜʣʷ 2 000 ʦʩʚʽʪʷʥ. ɹʣʠʟʴʢʦ 300 ʩʣʫʭʘʯʽʚ ʟ ʫʩʽʭ ʦʙʣʘʩʪʝʡ 

ʋʢʨʘʾʥʠ ʥʘʚʯʘʣʠʩʷ ʦʯʥʦ ʚ ʽʥʥʦʚʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ STEM-ʰʢʦʣʠ ʥʘ ʙʘʟʽ 

ʇʨʠʚʘʪʥʦʛʦ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ çʃɯʎɽʁ ʂʄɼʐ ʉʊɽʄè ʤʽʩʪʘ ʂʠʻʚʘ. ʉʝʨʝʜ 

ʫʯʘʩʥʠʢʽʚ STEM-ʰʢʦʣʠ ʙʫʣʠ ʥʘʫʢʦʚʮʽ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʘʜʤʽʥʽʩʪʨʘʮʽʡ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ, ʚʯʠʪʝʣʽ, ʷʢʽ ʚʠʢʣʘʜʘʶʪʴ ʘʙʦ ʧʣʘʥʫʶʪʴ ʚʠʢʣʘʜʘʪʠ STEM, ʤʝʪʦʜʠʩʪʠ, 

ʦʙʣʘʩʥʽ ʢʦʦʨʜʠʥʘʪʦʨʠ ʟ ʧʠʪʘʥʴ STEM-ʦʩʚʽʪʠ ʟʘʢʣʘʜʽʚ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. ʅʘʚʯʘʥʥʷ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʥʘ ʜʝʢʽʣʴʢʦʭ ʣʦʢʘʮʽʷʭ: ʜʣʷ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʘʜʤʽʥʽʩʪʨʘʮʽʡ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ï ʣʦʢʘʮʽʷ çʈʦʟʚʠʪʦʢ STEM: 

ʩʠʩʪʝʤʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʤʦʞʣʠʚʦʩʪʽ, ʧʝʨʩʧʝʢʪʠʚʠè, ʜʣʷ 

https://yakistosviti.com.ua/
https://yakistosviti.com.ua/
http://yakistosviti.com.ua/uk/Golovna
http://yakistosviti.com.ua/uk/Golovna
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ʧʝʜʘʛʦʛʽʚ ï 7 ʧʨʘʢʪʠʢʦʦʨʽʻʥʪʦʚʥʠʭ STEM-ʤʘʡʩʪʝʨʝʥʴ. ʉʧʽʢʝʨʠ ï 30 ʢʨʘʱʠʭ 

ʝʢʩʧʝʨʪʽʚ STEM-ʦʩʚʽʪʠ ï ʚʠʩʚʽʪʣʠʣʠ ʘʢʪʫʘʣʴʥʽ ʪʝʤʠ, ʘ ʩʘʤʝ: ʷʢ ʚʠʢʣʘʜʘʪʠ 

STEM ʮʽʢʘʚʦ, ʣʝʛʢʦ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦ; STEM-ʫʯʠʪʝʣʴ: ʷʢʠʤ ʡʦʤʫ ʙʫʪʠ ʪʘ ʷʢ 

ʡʦʛʦ ʟʥʘʡʪʠ. ʋ ʤʝʞʘʭ STEM-ʰʢʦʣʠ ʘʚʪʦʨʩʴʢʠʤʠ ʢʦʣʝʢʪʠʚʘʤʠ ʧʨʝʟʝʥʪʦʚʘʥʦ 

ʟʤʽʩʪ ʤʦʜʝʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ STEM-ʩʧʨʷʤʫʚʘʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʛʨʠʬ 

çʈʝʢʦʤʝʥʜʦʚʘʥʦ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠè; ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʞʛʘʣʫʟʝʚʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ STEM-ʢʫʨʩʽʚ ʪʘ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ STEM-ʫʨʦʢʽʚ ʽ STEM-

ʦʩʝʨʝʜʢʽʚ. 

ʋʯʘʩʥʠʢʠ ʩʝʩʽʾ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘ 20 ʩʪʝʥʜʦʚʠʭ ʧʨʝʟʝʥʪʘʮʽʷʭ ʚʠʩʪʘʚʢʠ 

ʥʘʜʠʭʥʫʪʠʩʷ ʜʦʩʚʽʜʦʤ ʨʦʙʦʪʠ ʚʯʠʪʝʣʽʚ ʪʘ STEM-ʧʨʦʻʢʪʘʤʠ ʫʯʥʽʚʩʪʚʘ, ʟʥʘʡʪʠ 

ʘʢʪʫʘʣʴʥʽ ʽʜʝʾ ʜʣʷ ʚʣʘʩʥʦʾ ʪʚʦʨʯʦʩʪʽ ʡ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʥʦʚʠʥʢʘʤʠ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʦʛʦ ʪʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ STEM-ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ 

ʚʠʜʘʚʥʠʮʪʚ çʆʩʚʽʪʘè, çʈʘʥʦʢè, ʧʘʨʪʥʝʨʽʚ: GlobalInnovativeOnlineSchool (GIOS), 

ʊʆɺ çɯʥʥʦʚʘʮʽʡʥʽ ʦʩʚʽʪʥʽ ʨʽʰʝʥʥʷè, NanitRobot (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʇʦʜʽʾ ʫ ʨʘʤʢʘʭ 15 ʩʝʩʽʾ çSTEM-ʰʢʦʣʘ ï 2024»: 1.ʇʝʨʝʤʦʞʝʮʴ ʚʠʩʪʘʚʢʠ -  STEM-

ʧʨʦʻʢʪ çɿʚʫʢʠ ɿʝʤʣʽè ʇʦʣʪʘʚʩʴʢʦʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ɯïɯɯɯ ʩʪʫʧʝʥʽʚ ˉ 10 ʽʤʝʥʽ ɺ. ɻ. 

ʂʦʨʦʣʝʥʢʘ ʇʦʣʪʘʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 2. STEM-ʤʘʡʩʪʝʨʥʷ ʚʽʜ ʂʄɼʐ. 

ʎʽʢʘʚʦʶ ʧʦʜʽʻʶ ʟʘʭʦʜʫ ʩʪʘʣʦ ʟʤʘʛʘʥʥʷ ʜʚʦʭ ʢʦʤʘʥʜ ʫʯʠʪʝʣʽʚ ʫ STEM-

ʭʘʢʘʪʦʥʽ. ɿʘʚʜʘʥʥʷʤ ʭʘʢʘʪʦʥʫ ʙʫʣʦ ʩʪʚʦʨʠʪʠ çʄʽʩʪʦ ʤʨʽʾè ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʡ Micro:bit. ʂʦʤʘʥʜʠ ʧʨʘʮʶʚʘʣʠ ʥʘʪʭʥʝʥʥʦ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʤʝʥʪʦʨʽʚ 

(ʨʠʩ. 2). 
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ʈʠʩ. 2. STEM-ʭʘʢʘʪʦʥ ʫ ʨʘʤʢʘʭ 15 ʩʝʩʽʾ çSTEM-ʰʢʦʣʘ ï 2024» 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʣʽʪʥʴʦʾ ʩʝʩʽʾ ʩʣʫʭʘʯʽ ʪʘʢʦʞ ʚʟʷʣʠ ʫʯʘʩʪʴ ʫ STEM-

ʤʘʡʩʪʝʨʥʷʭ, ʜʠʩʢʫʩʽʡʥʠʭ ʧʘʥʝʣʷʭ, ʦʟʥʘʡʦʤʠʣʠʩʷ ʟ ʤʦʜʝʣʴʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ ʟʘ STEM-ʥʘʧʨʷʤʦʤ, ʥʘʚʯʠʣʠʩʷ, ʷʢ ʚʠʢʣʘʜʘʪʠ STEM ʮʽʢʘʚʦ, 

ʦʪʨʠʤʘʣʠ ʧʨʘʢʪʠʯʥʽ ʢʝʡʩʠ STEM-ʫʨʦʢʽʚ, ʨʦʟʽʙʨʘʣʠʩʷ ʚ ʪʦʤʫ, ʱʦ ʪʘʢʝ ʬʝʥʦʤʝʥ 

ʉʽʥʛʘʧʫʨʩʴʢʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʛʝʡʤʠʬʽʢʦʚʘʥʦʾ 

ʧʣʘʪʬʦʨʤʠ çGIOSè ʤʦʞʥʘ ʧʦʢʨʘʱʠʪʠ ʤʝʥʪʘʣʴʥʝ ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʪʘ ʧʦʜʦʣʘʪʠ 

ʦʩʚʽʪʥʽ ʚʪʨʘʪʠ.STEM-ʰʢʦʣʘ ʪʨʘʜʠʮʽʡʥʦ ʩʪʘʣʘ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʽ 

ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫʩʽʭ ʣʘʥʦʢ ʦʩʚʽʪʠ.  

ʉʫʯʘʩʥʦʤʫ ʧʝʜʘʛʦʛʫ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʩʚʽʡ ʧʨʦʬʝʩʽʡʥʠʡ ʽ 

ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʠʡ ʨʽʚʥʽ ʪʘ ʧʝʜʘʛʦʛʽʯʥʫ ʤʘʡʩʪʝʨʥʽʩʪʴ. ʉʘʤʝ ʪʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦʙ ʦʙʨʘʥʽ ʧʝʜʘʛʦʛʘʤʠ ʙʫʜʴ-ʷʢʽ ʬʦʨʤʠ ʡ ʚʠʜʠ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʝʘʣʴʥʦ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʥʘʙʫʪʪʷ ʥʦʚʠʭ ʘʙʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (ʟʥʘʥʴ, ʚʤʽʥʴ, ʥʘʚʠʯʦʢ ʪʦʱʦ). ʆʨʛʘʥʽʟʘʪʦʨʠ STEM-ʰʢʦʣʠ, 

ʚʚʘʞʘʶʪʴ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʚʠʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʨʝʩʫʨʩʠ, ʟʦʢʨʝʤʘ ʨʝʩʫʨʩ «STEM-ʰʢʦʣʘè, ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʜʞʝʨʝʣ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ.  

ʇʦʧʫʣʷʨʠʟʘʮʽʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʘʢʪʠʢ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ. 

ɺʣʘʩʥʠʡ ʽʥʥʦʚʘʮʽʡʥʠʡ ʜʦʩʚʽʜ ʧʝʜʘʛʦʛʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʧʽʜ ʯʘʩ 
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ʫʯʘʩʪʽ ʫ ʟʘʭʦʜʘʭ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚʽʜʜʽʣʦʤ STEM-ʦʩʚʽʪʠ ɼʝʨʞʘʚʥʦʾ ʥʘʫʢʦʚʦʾ 

ʫʩʪʘʥʦʚʠ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè, ʘ ʩʘʤʝ: ʷʢ ʩʧʽʢʝʨ ʥʘ ʩʝʩʽʷʭ 

STEM-ʰʢʦʣʠ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: https://imzo.gov.ua/stem-shkola/), STEM-

ʤʘʡʩʪʝʨʥʷʭ; ʧʽʜ ʯʘʩ ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʬʝʩʪʠʚʘʣʶ çSTEM-ʚʝʩʥʘè, 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʭʦʜʫ çSTEM-ʪʠʞʜʝʥʴè (ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://imzo.gov.ua/stem-tyzhden/ ); ʬʝʩʪʠʚʘʣʶ çʅʘʫʢʘ ʥʘ ʩʮʝʥʽè, ʢʦʥʢʫʨʩʫ 

çʂʨʘʱʠʡ STEM-ʫʨʦʢè, ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʭʦʜʫ çʂʨʘʱʘ STEM-ʧʫʙʣʽʢʘʮʽʷè 

(ʨʝʞʠʤ ʜʦʩʪʫʧʫ: https://imzo.gov.ua/krashcha-stem-publikatsiia-2023/ ) ʪʘ ʽʥʰʠʭ 

STEM-ʧʦʜʽʷʭ ʪʘ ʪʚʦʨʯʠʭ ʟʤʘʛʘʥʥʷʭ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

1. ɺʘʩʠʣʘʰʢʦ ɯ.ʇ, ɹʫʣʘʚʩʴʢʘ ʃ. ɻ. STEM-ʰʢʦʣʘ: ʚʽʜ ʽʜʝʾ ʜʦ ʧʨʘʢʪʠʯʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ. ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ çSTEM-ʰʢʦʣʘ ï 2022» / 

ʫʢʣʘʜ.: C. ʃ. ɻʦʨʙʝʥʢʦ, ʅ. ɯ. ɻʫʱʠʥʘ,  ʃ. ɻ. ɹʫʣʘʚʩʴʢʘ, ɯ. ʇ. ɺʘʩʠʣʘʰʢʦ, ʆ. ɺ. 

ʂʦʨʰʫʥʦʚʘ. ʂ. : ɺʠʜʘʚʥʠʯʠʡ ʜʽʤ çʆʩʚʽʪʘè. 2022. ʉ. 5-15. 

2. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ çSTEM-ʰʢʦʣʘè. URL: https://imzo.gov.ua/stem-shkola/ 

3. ʇʦʩʪʘʥʦʚʘ ʂʄʋ çɼʝʷʢʽ ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʽ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚè ʚʽʜ 21 ʩʝʨʧʥʷ 2019 ʨʦʢʫ ˉ 800 (ʟʽ ʟʤʽʥʘʤʠ ʡ 

ʜʦʧʦʚʥʝʥʥʷʤʠ, ʚʥʝʩʝʥʠʤʠ ʧʦʩʪʘʥʦʚʦʶ ʂʄʋ ʚʽʜ 27 ʛʨʫʜʥʷ 2019 ʨʦʢʫ ˉ 1133)) 

URL: https://zakon.rada.gov.ua/laws/show/800-2019-%D0%BF#Text 

4. ʇʣʘʪʬʦʨʤʘ ʋʢʨʘʾʥʩʴʢʦʛʦ ʧʨʦʻʢʪʫ çʗʢʽʩʪʴ ʦʩʚʽʪʠè. URL: 

http://yakistosviti.com.ua 

5. ʇʘʪʨʠʢʝʻʚʘ ʆ.ʆ., ʃʦʟʦʚʘ ʆ.ɺ., ɻʦʨʙʝʥʢʦ ʉ.ʃ., ɺʘʩʠʣʘʰʢʦ ɯ.ʇ. ʆʨʛʘʥʽʟʘʮʽʷ 

STEM-ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. ʇʨʦʙʣʝʤʠ ʦʩʚʽʪʠ: ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. 

ɼʅʋ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè. ɺʽʥʥʠʮʷ: ʊʆɺ çʊɺʆʈʀè. 2019. 

ɺʠʧ. 91. ʉ. 109-115.  
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ʏʝʨʥʦʤʦʨʝʮʴ ɺʘʣʝʥʪʠʥʘ,  

ʟʘʚʽʜʫʚʘʯ ʩʝʢʪʦʨʫ ʜʦʩʣʽʜʞʝʥʴ ʦʩʚʽʪʥʽʭ 

ʧʨʦʮʝʩʽʚ ʚʽʜʜʽʣʫ STEM-ʦʩʚʽʪʠ ɼʅʋ 

çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè 

 

ɿɸʍɯɼ çSTEM-ʊʀɾɼɽʅʔ ð 2024» ɼɯɭɺʀʁ ɯʅʉʊʈʋʄɽʅʊ 

ʇʈɸʂʊʀʏʅʆɰ ʈɽɸʃɯɿɸʎɯɰ ʇʆʃʆɾɽʅʔ ʂʆʅʎɽʇʎɯɰ 

ʈʆɿɺʀʊʂʋ ʇʈʀʈʆɼʅʀʏʆ-ʄɸʊɽʄɸʊʀʏʅʆɰ ʆʉɺɯʊʀ  

 

ʆʩʥʦʚʥʽ ʟʘʩʘʜʠ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ 

(STEM-ʦʩʚʽʪʠ) ʪʘ ʧʨʠʡʥʷʪʪʷ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ) ʜʦ 2027 ʨʦʢʫ ʩʪʘʣʠ ʥʦʚʠʤ, 

ʷʢʽʩʥʠʤ ʝʪʘʧʦʤ ʫ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʾ STEM-ʛʘʣʫʟʽ, ʷʢʘ ʚʠʟʥʘʥʘ ʩʪʨʘʪʝʛʽʯʥʦ 

ʚʘʞʣʠʚʦʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ çʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʤʝʪʦʜʠʢ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʦʙôʻʜʥʘʥʥʷ ʟʫʩʠʣʴ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʽ 

ʩʦʮʽʘʣʴʥʠʭ ʧʘʨʪʥʝʨʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ, ʷʢʽ ʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʩʫʩʧʽʣʴʩʪʚʘè. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʦʞʝʥʴ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʻ çʇʨʦʚʝʜʝʥʥʷ ʢʦʥʢʫʨʩʽʚ, ʪʫʨʥʽʨʽʚ, ʦʣʽʤʧʽʘʜ, 

ʽʥʰʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʤʘʛʘʥʴ, ʣʽʪʥʽʭ ʰʢʽʣ, ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʬʝʩʪʠʚʘʣʽʚ ʥʘʫʢʠ 

ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚè. 

ʑʦʨʦʢʫ ʫʢʨʘʾʥʩʴʢʘ ʧʝʜʘʛʦʛʽʯʥʘ ʪʘ ʫʯʥʽʚʩʴʢʘ ʩʧʽʣʴʥʦʪʠ ʜʦʣʫʯʘʶʪʴʩʷ ʜʦ 

ʧʦʜʽʡ ɭʚʨʦʧʝʡʩʴʢʦʛʦ STEM-ʪʠʞʥʷ. 2024 ʨʽʢ ʥʝ ʩʪʘʚ ʚʠʢʣʶʯʝʥʥʷʤ. ɺʽʜʜʽʣʦʤ 

STEM-ʦʩʚʽʪʠ ɼʅʋ çɯʥʩʪʠʪʫʪ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠè ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ ʪʘ 

ʧʨʦʚʝʜʝʥʦ ʟʘʭʽʜ çSTEM-ʪʠʞʜʝʥʴ 2024è, ʷʢʠʡ ʧʨʦʭʦʜʠʚ ʚ ʨʘʤʢʘʭ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʬʝʩʪʠʚʘʣʶ çSTEM-ʚʝʩʥʘè ʟ 22 ʧʦ 26 ʢʚʽʪʥʷ 2024 ʨʦʢʫ ɿʘʭʽʜ 

ʧʨʦʚʦʜʠʚʩʷ ʚ ʩʦʮʽʘʣʴʥʽʡ ʤʝʨʝʞʽ FB ʥʘ ʩʪʦʨʽʥʮʽ ʛʨʫʧʠ ɺʽʜʜʽʣ STEM-ʦʩʚʽʪʠ 

ɯʄɿʆ, ʷʢʘ, ʥʘʨʘʟʽ, ʤʘʻ ʧʦʥʘʜ 26 ʪʠʩʷʯ ʫʯʘʩʥʠʢʽʚ. 

ʄʝʪʘ STEM-ʪʠʞʥʷ 2024, ʷʢ ʽ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ, ʧʦʣʷʛʘʻ ʚ ʧʦʧʫʣʷʨʠʟʘʮʽʾ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʩʝʨʝʜ ʤʦʣʦʜʽ, ʩʪʠʤʫʣʶʚʘʥʥʽ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʫʢ, 

ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʽ ʥʘʚʠʯʦʢ, ʷʢʽ ʙʫʜʫʪʴ 
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ʢʦʨʠʩʥʠʤʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʥʘʚʯʘʥʥʽ ʪʘ ʢʘʨ'ʻʨʽ. ʆʩʥʦʚʥʽ ʮʽʣʽ STEM-ʪʠʞʥʷ 

ʚʢʣʶʯʘʶʪʴ: 

1. ɿʘʣʫʯʝʥʥʷ ʤʦʣʦʜʽ ʜʦ STEM-ʜʠʩʮʠʧʣʽʥ. ʆʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚʩʪʚʦ 

ʪʘ ʩʪʫʜʝʥʪʩʪʚʦ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʢʘʨ'ʻʨʠ ʫ ʛʘʣʫʟʷʭ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ 

ʪʘ ʤʘʪʝʤʘʪʠʢʠ. 

2. ʈʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ. 

ʇʽʜʚʠʱʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʽʥʥʦʚʘʮʽʡʥʠʤʠ 

ʧʨʦʻʢʪʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʧʽʜʭʦʜʠ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʨʽʰʝʥʴ. 

3. ʇʦʧʫʣʷʨʠʟʘʮʽʷ ʽʥʞʝʥʝʨʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ɼʝʤʦʥʩʪʨʘʮʽʷ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ STEM-ʥʘʚʠʯʦʢ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʭʦʜʠ, ʤʘʡʩʪʝʨ-

ʢʣʘʩʠ, ʥʘʫʢʦʚʽ ʰʦʫ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ. 

4. ʇʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʦ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʽʥʥʦʚʘʮʽʾ. 

ɿʘʣʫʯʝʥʥʷ ʫʯʘʩʥʠʢʽʚ ʜʦ ʦʙʛʦʚʦʨʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʽʥʥʦʚʘʮʽʾ, ʱʦ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʠʪʠ ʮʽ ʧʨʦʙʣʝʤʠ. 

5. ʌʦʨʤʫʚʘʥʥʷ ʩʧʽʚʧʨʘʮʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʥʘʚʠʯʦʢ. ʉʪʚʦʨʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʘ ʩʧʽʣʴʥʦʛʦ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʩʢʣʘʜʥʠʭ 

ʟʘʜʘʯ. 

STEM-ʪʠʞʜʝʥʴ 2024 ʪʘʢʦʞ ʚʢʣʶʯʘʚ ʪʝʤʘʪʠʯʥʽ ʟʘʭʦʜʠ, ʢʦʥʢʫʨʩʠ, 

ʚʠʩʪʘʚʢʠ, ʚʝʙʽʥʘʨʠ ʪʘ ʣʝʢʮʽʾ, ʷʢʽ ʜʦʧʦʤʦʛʣʠ ʫʯʘʩʥʠʢʘʤ ʚʽʜʢʨʠʪʠ ʜʣʷ ʩʝʙʝ ʥʦʚʽ 

ʛʦʨʠʟʦʥʪʠ ʫ ʩʚʽʪʽ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʥʘʚʯʘʣʴʥʽ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ, ʥʘ 

ʧʝʨʝʨʚʘʭ, ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ, ʟʨʦʙʠʪʠ ʮʽʢʘʚʠʤ ʬʦʨʤʘʪ ʧʨʝʜʤʝʪʥʠʭ ʪʠʞʥʽʚ.  

ʋ 2024 ʨʦʮʽ  STEM-ʪʠʞʜʝʥʴ, ʷʢ ʽ ʟʘʟʚʠʯʘʡ, ʧʨʦʡʰʦʚ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. 

ʅʘ ʧʝʨʰʦʤʫ, ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ, ʫʯʘʩʥʠʢʠ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʥʘ ʢʘʨʪʽ 

ɭʚʨʦʧʝʡʩʴʢʠʭ STEM-ʧʦʜʽʡ, ʚʠʟʥʘʯʘʣʠ ʫʯʘʩʥʠʢʽʚ ʟʘʭʦʜʫ/ʪʚʦʨʯʫ ʛʨʫʧʫ ʚ ɿʆ, 

ʨʦʟʨʦʙʣʷʣʠ ʪʘʡʤʽʥʛ ʪʘ ʽʜʝʾ ʧʨʦʚʝʜʝʥʥʷ STEM-ʪʠʞʥʷ ʚ ʟʘʢʣʘʜʽ ʪʦʱʦ.   

ʄʘʨʘʬʦʥ STEM-ʽʜʝʡ, ʷʢʠʡ ʧʨʦʚʦʜʠʚʩʷ ʯʝʨʝʟ ʌɹ ʩʪʦʨʽʥʢʫ ʛʨʫʧʠ 

«ɺʽʜʜʽʣ STEM-ʦʩʚʽʪʠ ɯʄɿʆ», ʻ ʯʫʜʦʚʦʶ ʽʥʽʮʽʘʪʠʚʦʶ, ʩʧʨʷʤʦʚʘʥʦʶ ʥʘ 

ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʜʝʡ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ STEM-ʦʩʚʽʪʠ. 
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ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʫʯʘʩʥʠʢʠ, ʘʚʪʦʨʠ STEM-ʽʜʝʡ, ʤʘʣʠ ʟʤʦʛʫ ʧʨʝʟʝʥʪʫʚʘʪʠ ʩʚʦʾ 

ʨʦʟʨʦʙʢʠ ʘʙʦ ʢʦʥʮʝʧʮʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʥʘʫʢʦʶ, ʪʝʭʥʦʣʦʛʽʷʤʠ, ʽʥʞʝʥʝʨʽʻʶ ʪʘ 

ʤʘʪʝʤʘʪʠʢʦʶ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʘʢʪʠʢ ʽ ʩʪʠʤʫʣʶʻ ʪʚʦʨʯʠʡ 

ʧʦʪʝʥʮʽʘʣ ʤʦʣʦʜʽ. 

ʋʯʘʩʥʠʢʠ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʜʣʷ ʫʯʘʩʪʽ ʚ ʤʘʨʘʬʦʥʽ ʯʝʨʝʟ ʌɹ ʩʪʦʨʽʥʢʫ ʛʨʫʧʠ 

«ɺʽʜʜʽʣ STEM-ʦʩʚʽʪʠ ɯʄɿʆ» ʟ ʘʢʪʠʚʦʚʘʥʠʤ  #ʽʜʝʷSTEMʪʠʞʜʝʥʴ_spring2024. 

ɺʦʥʠ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʩʚʦʾ ʽʜʝʾ ʫ ʚʠʛʣʷʜʽ ʧʦʩʪʽʚ, ʚʽʜʝʦ ʘʙʦ ʽʥʰʠʭ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʷʢ ʩʘʤʫ ʽʜʝʶ, ʪʘʢ ʽ 

ʾʾ ʧʦʪʝʥʮʽʡʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʎʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ ʤʘʨʘʬʦʥʫ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʝ: ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ ʩʝʨʝʜ ʫʯʘʩʥʠʢʽʚ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʘ ʮʽʢʘʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

STEM-ʦʩʚʽʪʠ; ʧʦʰʠʨʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʧʨʘʢʪʠʢ; ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʪʘ 

ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ ʦʜʥʝ ʦʜʥʦʤʫ ʟʚʦʨʦʪʥʠʡ 

ʟʚ'ʷʟʦʢ, ʧʨʦʧʦʥʫʚʘʪʠ ʢʦʨʠʩʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʯʠ ʥʘʚʽʪʴ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʥʘʜ 

ʧʨʦʻʢʪʘʤʠ; ʧʫʙʣʽʯʥʝ ʦʙʛʦʚʦʨʝʥʥʷ ʽʜʝʡ. 

ʄʘʨʘʬʦʥ ʥʝ ʣʠʰʝ ʥʘʜʘʚʘʚ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʧʨʝʟʝʥʪʘʮʽʾ ʽʜʝʡ, ʘʣʝ ʡ 

ʩʪʠʤʫʣʶʚʘʚ ʫʯʘʩʥʠʢʽʚ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʚʦʾʭ ʢʦʥʮʝʧʮʽʡ, ʚʪʽʣʝʥʥʷ ʾʭ ʫ 

ʨʝʘʣʴʥʽʩʪʴ. ʎʝ ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʫ ʧʽʜʪʨʠʤʮʽ ʽʥʥʦʚʘʮʽʡ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜ ʤʦʣʦʜʽ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ï ʙʝʟʧʦʩʝʨʝʜʥʻ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʧʨʝʟʝʥʪʘʮʽʷ ʟʘʭʦʜʫ 

«STEM-ʪʠʞʜʝʥʴ ï 2024». ʋʯʘʩʥʠʢʠ ʨʦʟʤʽʱʫʚʘʣʠ ʜʦʧʠʩʠ ʧʨʦ ʧʦʜʽʾ STEM-

ʪʠʞʥʷ ʥʘ ʌɹ ʩʪʦʨʽʥʢʫ ʛʨʫʧʠ çɺʽʜʜʽʣ STEM-ʦʩʚʽʪʠ ɯʄɿʆ» ʟ ʘʢʪʠʚʦʚʘʥʠʤ 

Π34%-̝̓̉̇̅̆̎ͺÓÐÒÉÎÇςπςτ . 

ʆʩʥʦʚʥʽ ʤʦʤʝʥʪʠ ʮʴʦʛʦ ʝʪʘʧʫ: 

1. ʇʫʙʣʽʢʘʮʽʷ ʜʦʧʠʩʽʚ. ʋʯʘʩʥʠʢʠ, ʷʢʽ ʧʨʦʚʦʜʠʣʠ ʘʙʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ 

ʟʘʭʦʜʘʭ STEM-ʪʠʞʥʷ, ʧʫʙʣʽʢʫʚʘʣʠ ʜʦʧʠʩʠ ʥʘ ʌɹ ʩʪʦʨʽʥʮʽ, ʜʝ ʚʠʩʚʽʪʣʶʚʘʣʠ: 

ʪʝʤʘʪʠʢʫ ʟʘʭʦʜʽʚ, ʬʦʨʤʘʪ ʧʨʦʚʝʜʝʥʥʷ (ʦʥʣʘʡʥ, ʦʬʣʘʡʥ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʝʩʽʾ, 

ʚʦʨʢʰʦʧʠ, ʣʝʢʮʽʾ, ʤʘʡʩʪʝʨ-ʢʣʘʩʠ ʪʦʱʦ), ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ STEM-ʽʜʝʡ ʫ 

ʨʘʤʢʘʭ ʧʦʜʽʾ, ʚʨʘʞʝʥʥʷ ʫʯʘʩʥʠʢʽʚ, ʨʝʟʫʣʴʪʘʪʠ ʦʙʛʦʚʦʨʝʥʴ ʯʠ ʜʦʩʷʛʥʝʥʥʷ, ʷʢʠʭ 

ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʧʽʜ ʯʘʩ ʟʘʭʦʜʫ. 

https://www.facebook.com/groups/805895179541236/
https://www.facebook.com/hashtag/%D1%96%D0%B4%D0%B5%D1%8Fstem%D1%82%D0%B8%D0%B6%D0%B4%D0%B5%D0%BD%D1%8C_spring2024?__eep__=6&__cft__%5b0%5d=AZVXijHrHZKSp_Nrtp3IpI08uV9kFDG3P8YdmV9OvtHKHannmAYqrTyjwef5PzGxKPI_mxdNuM-jgEoQffWJ_gEp9t5E8oIQL0q-pvgJ5kEzvSToMp9rBg5rCP4nYtENmaY-yKBFC2D3I0EhBymLdntbTMBqqCkvnPw4G_tRK4ftaQcenSzBT96HPs_GIY_5KsQ&__tn__=*NK-R
https://www.facebook.com/groups/805895179541236/
https://www.facebook.com/hashtag/stem%D1%82%D0%B8%D0%B6%D0%B4%D0%B5%D0%BD%D1%8C_spring2024?__eep__=6&__cft__%5b0%5d=AZWSguDBPHOO_7y0c5QUOxm5Y850RSe99uzc7c6DiIjUKP9eCOBHsjuhNmcUcP-ror7EenEGrfwt9ljrj-HWMBqJfx7Y_N7ZLisJLD3_Kpc61QSf7IFVZAt0-2fd43lFy0iWse40eQypS_L4UHLTBHi5r_2hOxfCmM9d-WfPRaQfzTZwEU5Im4d40CQCOooWY_wGjQtG0eJWVpKpVC9qUDKD&__tn__=*NK-R
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2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʝʰʪʝʛʫ. ɸʢʪʠʚʦʚʘʥʠʡ ʭʝʰʪʝʛ 

#STEMʪʠʞʜʝʥʴ_spring2024 ʜʦʟʚʦʣʷʚ ʫʯʘʩʥʠʢʘʤ ʣʝʛʢʦ ʟʥʘʭʦʜʠʪʠ ʪʘ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʜʦʧʠʩʠ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʽ ʢʦʤʘʥʜ, ʱʦ ʦʨʛʘʥʽʟʦʚʫʚʘʣʠ ʘʙʦ 

ʚʽʜʚʽʜʫʚʘʣʠ ʨʽʟʥʽ ʧʦʜʽʾ STEM-ʪʠʞʥʷ. ʎʝ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʣʦ ʩʪʚʦʨʠʪʠ ʻʜʠʥʫ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʚʩʽʭ ʽʥʽʮʽʘʪʠʚ ʫ ʨʘʤʢʘʭ ʟʘʭʦʜʫ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʣʦ 

ʧʦʰʠʨʝʥʥʶ ʫʩʧʽʰʥʠʭ ʧʨʘʢʪʠʢ ʪʘ ʽʥʥʦʚʘʮʽʡ. 

3. ʇʦʧʫʣʷʨʠʟʘʮʽʷ STEM-ʦʩʚʽʪʠ. ʊʘʢʠʡ ʬʦʨʤʘʪ ʜʦʟʚʦʣʷʚ ʟʘʣʫʯʘʪʠ ʜʦ 

ʦʙʛʦʚʦʨʝʥʥʷ ʽʜʝʡ ʷʢʦʤʦʛʘ ʰʠʨʰʫ ʘʫʜʠʪʦʨʽʶ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʝʜʘʛʦʛʽʚ, ʥʘʫʢʦʚʮʽʚ, 

ʫʯʥʽʚ, ʩʪʫʜʝʥʪʽʚ, ʙʘʪʴʢʽʚ ʪʘ ʛʨʦʤʘʜʩʴʢʽʩʪʴ. ʎʝ ʚʘʞʣʠʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ STEM-ʦʩʚʽʪʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʟʥʘʯʝʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. 

4. ʆʙʤʽʥ ʜʦʩʚʽʜʦʤ. ʇʫʙʣʽʢʘʮʽʾ ʚ ʩʦʮʤʝʨʝʞʘʭ ʩʪʘʣʠ ʝʬʝʢʪʠʚʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʜʣʷ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ. ɺʦʥʠ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ 

ʦʙʛʦʚʦʨʶʚʘʪʠ, ʱʦ ʩʘʤʝ ʩʧʨʘʮʶʚʘʣʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ, ʷʢʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ, ʘ ʪʘʢʦʞ ʷʢ ʤʦʞʥʘ ʚʜʦʩʢʦʥʘʣʠʪʠ ʨʦʙʦʪʫ 

ʟ ʫʯʘʩʥʠʢʘʤʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

5. ʄʦʪʠʚʘʮʽʷ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʧʨʦʻʢʪʽʚ. ʇʦʜʽʾ STEM-ʪʠʞʥʷ ʩʪʘʣʠ 

ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʧʨʦʻʢʪʽʚ, ʽʥʽʮʽʘʪʠʚ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʽʜʝʡ, ʷʢʽ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʤʝʞʘʭ STEM-ʦʩʚʽʪʠ. ʎʝ 

ʜʦʟʚʦʣʷʣʦ ʫʯʘʩʥʠʢʘʤ ʦʪʨʠʤʘʪʠ ʚʽʜʛʫʢʠ ʚʽʜ ʩʧʽʣʴʥʦʪʠ ʪʘ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʤʦʛʣʦ 

ʩʪʠʤʫʣʶʚʘʪʠ ʾʭ ʜʦ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. 

ʅʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ STEM-ʪʠʞʥʷ ï 2024, ʷʢʠʡ ʚʢʣʶʯʘʚ ʨʝʬʣʝʢʩʽʶ 

ʫʯʘʩʥʠʢʽʚ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʙʫʣʦ ʧʽʜʙʠʪʪʷ ʧʽʜʩʫʤʢʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʟʘʭʦʜʫ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʜʽʙʥʠʭ ʽʥʽʮʽʘʪʠʚ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. ʋʯʘʩʥʠʢʠ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʩʚʦʶ ʫʯʘʩʪʴ ʫ STEM-ʪʠʞʥʽ, 

ʟʘʧʦʚʥʶʚʘʣʠ ʘʥʢʝʪʫ-ʟʚʽʪ, ʱʦ ʜʦʟʚʦʣʷʣʘ ʦʨʛʘʥʽʟʘʪʦʨʘʤ ʦʪʨʠʤʘʪʠ ʚʘʞʣʠʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʚʝʜʝʥʽ ʟʘʭʦʜʠ, ʘ ʪʘʢʦʞ ʥʘʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʫʯʘʩʥʠʢʽʚ 

ʦʪʨʠʤʘʪʠ ʩʝʨʪʠʬʽʢʘʪʠ ʟʘ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ. 

ɼʦ ʫʯʘʩʪʽ ʚ STEM-ʪʠʞʥʽ ï 2024 ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʚʩʽ ʫʯʘʩʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ (ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ, ʾʭ ʙʘʪʴʢʠ, ʧʝʜʘʛʦʛʠ) ʟʘʢʣʘʜʽʚ ʚʩʽʭ ʨʽʚʥʽʚ ʦʩʚʽʪʠ ʪʘ 

ʧʦʟʘʰʢʽʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ʅʘʡʙʽʣʴʰʝ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʫʯʥʽʚ/ʚʠʭʦʚʘʥʮʽʚ 5-8 ʢʣʘʩʽʚ 
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(57,2%) ʪʘ ʧʦʯʘʪʢʦʚʦʾ ʣʘʥʢʠ (38,7%). ʋʯʘʩʥʠʢʠ, ʷʢʽ ʟʘʧʦʚʥʶʚʘʣʠ ʘʥʢʝʪʫ, 

ʚʢʘʟʘʣʠ ʧʨʠʙʣʠʟʥʫ ʢʽʣʴʢʽʩʪʴ ʫʯʥʽʚ/ʚʠʭʦʚʘʥʮʽʚ ʷʢʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʫ STEM-ʪʠʞʥʽ 

(ʧʦʥʘʜ 98 ʪʠʩ ʫʯʘʩʥʠʢʽʚ). 

ɿʘʭʽʜ ʚʠʢʣʠʢʘʚ ʚʝʣʠʢʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʪʘ ʘʢʪʠʚʥʽʩʪʴ STEM-ʩʧʽʣʴʥʦʪʠ. 

ʇʦʧʫʣʷʨʥʠʤʠ ʢʨʘʾʥʘʤʠ, ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ, ʩʪʘʣʠ: ʋʢʨʘʾʥʘ, ʇʦʣʴʱʘ, 

ʅʽʤʝʯʯʠʥʘ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ, ʉʧʦʣʫʯʝʥʽ ʐʪʘʪʠ ɸʤʝʨʠʢʠ ʪʘ ʏʝʭʽʷ. 

ʇʨʦʪʷʛʦʤ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ STEM-ʪʠʞʥʷ ï 2024 ʙʫʣʦ ʨʦʟʤʽʱʝʥʦ 

4 496 ʜʦʧʠʩʽʚ. ʇʝʨʝʛʣʷʥʫʣʠ ʜʦʧʠʩʠ ʧʦʥʘʜ 128 ʪʠʩʷʯ ʦʩʽʙ. ʅʘʡʘʢʪʠʚʥʽʰʠʡ ʜʝʥʴ 

ï 25 ʢʚʽʪʥʷ, ʙʫʣʦ ʨʦʟʤʽʱʝʥʦ 691 ʜʦʧʠʩ. ʇʦʥʘʜ ʪʠʩʷʯʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʨʦʙʠʣʠ 

ʧʫʙʣʽʢʘʮʽʾ ʚ ʛʨʫʧʽ ʪʘ ʧʦʥʘʜ 46 ʪʠʩʷʯ ʨʝʘʢʮʽʡ ʥʘ ʧʫʙʣʽʢʘʮʽʾ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ 

ʧʨʦʪʷʛʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ. ʇʦʧʫʣʷʨʥʽ ʩʧʽʚʘʚʪʦʨʠ 

ʉʦʥʷʯʥʘʂʨʘʾʥʘʃʽʜʝʨʠ ɼʥʽʧʨʦʚʩʴʢʦʾ ʛʽʤʥʘʟʽʾ ˉ85 ɼʄʈ, ɻʽʤʥʘʟʽʷ 83, ʤ. ɼʥʽʧʨʦ, 

ʆʣʝʥʘ ʉʦʬʽʻʥʢʦ OlenaSofiienko ʍʝʨʩʦʥʩʴʢʘ ʛʽʤʥʘʟʽʷ ˉ 1.  

ɺʩʽ ʫʯʘʩʥʠʢʠ/ʫʯʘʩʥʠʮʽ ʦʪʨʠʤʘʣʠ ʩʝʨʪʠʬʽʢʘʪʠ. 

ɿʘʭʽʜ ʟʘʮʽʢʘʚʠʚ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ (97,3%) ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʙʣʽʮ-ʦʧʠʪʫʚʘʥʥʷ 

ʫʯʘʩʥʠʢʽʚ/ʫʯʘʩʥʠʮʴ. 

ɺʽʜʛʫʢʠ ʫʯʘʩʥʠʢʽʚ ʪʘ ʫʯʘʩʥʠʮʴ ï ʮʝ ʚʘʞʣʠʚʠʡ ʝʪʘʧ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʭʦʜʫ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʘʪʦʨʘʤ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʜʽʡ, ʘ ʪʘʢʦʞ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʤʦʤʝʥʪʠ ʧʦʪʨʽʙʥʦ ʧʦʢʨʘʱʠʪʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ.  

ɺʽʜʛʫʢʠ ʫʯʘʩʥʠʢʽʚ ʻ ʩʚʽʜʯʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʣʽʜʥʦʩʪʽ ʡ ʜʽʻʚʦʩʪʽ ʪʘʢʠʭ 

ʟʘʭʦʜʽʚ ʫ ʩʧʨʘʚʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʦʞʝʥʴ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ) ʪʘ ʇʣʘʥʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʂʦʥʮʝʧʮʽʾ 

ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ) ʜʦ 2027 ʨʦʢʫ: 

¶ ɼʫʞʝ ʙʫʣʦ ʮʽʢʘʚʦ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʜʦʧʠʩʘʤʠ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʠʪʝʣʽʚ, ʾʭ 

ʢʨʝʘʪʠʚʥʽʩʪʶ ʪʘ ʟʘʣʫʯʝʥʥʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʫʯʥʽʚ ʜʦ ʫʯʘʩʪʽ ʚ STEM-ʪʠʞʥʽ. 

¶ ɼʫʞʝ ʜʷʢʫʶ ʚʽʜʜʽʣʫ ɯʄɿʆ ʟʘ ʥʘʜʘʥʫ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʽʣʠʪʠʩʷ ʽ 

ʧʦʙʘʯʠʪʠ, ʷʢ ʽʥʰʽ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʜʦʣʫʯʘʶʪʴʩʷ ʜʦ ʩʧʽʣʴʥʦʛʦ STEM-ʪʠʞʥʷ. 

ʄʦʞʥʘ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʪʨʘʜʠʮʽʡʥʦ, ʟʘ ʟʚʠʯʘʡʥʠʤ ʧʣʘʥʦʤ. ʇʨʦʪʝ, ɺʠ ʥʘʜʠʭʥʫʣʠ 

ʥʘʩ ʽ ʤʠ ʧʨʦʚʝʣʠ ʬʘʥʪʘʩʪʠʯʥʠʡ ʪʠʞʜʝʥʴ ʩʧʦʚʥʝʥʠʡ ʯʫʜʝʩ ʥʘʫʢʠ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ 

https://www.facebook.com/groups/805895179541236/user/100024419289569/?__cft__%5b0%5d=AZWmh6_sVovwx1mBry3zgrQNREl1JZl1cOtaK_XVLv3dTvvIhYjpLgm-f8bbDUwPHXV-ZVOM8HaZOkeYWU7giVYcrQIy6toxHB5Ci5pICdQQo6JF5Puyj74lhaK5k_GBEWBJgHp3a_aM0UMN79RIHN6ed3Tw4nIezQhUibkfQNmRElEZkEFykW5TfhXUyEyIWcede0iZEJbkItpPaM_nZ3xHmY8bITozpo-cOPRKOzL_SNfPcPqGTNUFJ3d8TAjxV58&__tn__=-UC%2CP-R
https://www.facebook.com/groups/805895179541236/user/61550863956863/?__cft__%5b0%5d=AZWD6fI3EHyd1ZY4YMjlC4MXfNQKrPaSNxak171JsoIj7l6AlD13CAemOvSwwhoLsxxY9ik0JVoQdE5wSNTA5aWeVhOlu7EI42r8aTuDXIGUnKercFyxY3IIyJjkkBpgjUqIMtuJbKu1xKQeVAdttNrfx37K-d4QXfp13xD9XKH66Y90hUgY_BWCPYgC1gvAH5Vwn8T0b9TFpiPBt6VSPQJKE7HVk-y4YSXsq_LMVL_u7epDgS7glLsL-yfWSHzdjMo&__tn__=-UC%2CP-R
https://www.facebook.com/sofiienkoelena?__cft__%5b0%5d=AZUgqRVAIsehffq5m-gZQTXl0oA1IA-jBJpuhqNa4RM5yLEHprU8dDDzpFPK-Rtbmk9q4T49fehoqaU6If22jicO0Z-44q0R2Aex4LsYP_ytlQfGsBvUxgdL6_ACYE8I5o9XGeZqxH2ONE5rASM9Jso_GcF1D7UL9MbuGYuc1hAenk78wcjh_j-kuiC6C3hxWZKGzOpUpshY-q5iJeqelbONSh5Qj6zFu-FkLajayCMdow&__tn__=-UC%2CP-R
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ʦʩʚʽʪʠ 1-9 ʭ ʢʣʘʩʽʚ ʥʘʰʦʛʦ ʟʘʢʣʘʜʫ. ʋʯʥʽ ʪʘ ʚʯʠʪʝʣʽ ʦʪʨʠʤʘʣʠ ʤʘʩʫ ʟʘʜʦʚʦʣʝʥʥʷ 

ʽ ʧʝʨʝʢʦʥʘʣʠʩʷ, ʱʦ ʩʚʽʪ ʥʘʫʢʠ ʙʝʟʤʝʞʥʠʡ. ɺ ʢʦʣʘʙʦʨʘʮʽʾ ʟ'ʷʚʣʷʶʪʴʩʷ ʮʽʢʘʚʽ ʽʜʝʾ, 

ʷʢʽ ʣʷʛʘʶʪʴ ʚ ʦʩʥʦʚʫ ʫʨʦʢʽʚ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʫʯʥʽ ʚʠʢʦʥʫʶʪʴ ʜʦʩʣʽʜʠ, ʨʦʙʣʷʪʴ 

ʚʠʨʦʙʠ ʚʣʘʩʥʠʤʠ ʨʫʢʘʤʠ, ʩʪʚʦʨʶʶʪʴ ʩʘʡʪʠ, ʤʘʢʝʪʠ. 

¶ ɯʜʝʷ ʩʪʚʦʨʠʪʠ STEM-ʬʦʨʫʤ, ʜʝ ʫʯʥʽ ʟʤʦʞʫʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʜʝʷʤʠ, 

ʜʦʩʚʽʜʦʤ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ ʫ ʩʬʝʨʽ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. 

¶ ʉʧʦʜʦʙʘʣʦʩʴ ʙʘʯʠʪʠ ʷʢ ʽʜʝʾ ʦʞʠʚʘʶʪʴ, ʧʦʜʠʚʠʪʠʩʷ ʽʜʝʾ ʦʜʥʦʜʫʤʮʽʚ, 

ʚʽʜʯʫʪʪʷ ʛʦʨʜʦʩʪʽ ʚʥʝʩʢʫ ʫ ʩʧʽʣʴʥʦʪʫ STEM. ʎʝ ʙʫʚ ʯʫʜʦʚʠʡ ʰʘʥʩ ʦʙʤʽʥʫ 

ʟʥʘʥʥʷʤʠ ʪʘ ʥʘʪʷʢʘʤʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ. 

¶ ɺʩʝ ʥʝʡʤʦʚʽʨʥʦ ʮʽʢʘʚʝ! ʆʙʤʽʥ ʜʦʩʚʽʜʦʤ, ʩʧʨʦʙʘ ʥʦʚʦʛʦ ʪʘ ʝʤʦʮʽʾ 

ʜʽʪʝʡ - ʮʝ ʢʨʫʪʦ! ʑʠʨʦ ʜʷʢʫʶ ʟʘ ʤʦʞʣʠʚʽʩʪʴ ʙʫʪʠ ʚ ɺʘʰʽʡ ʢʦʤʘʥʜʽ! STEM ï ʮʝ 

ʩʫʯʘʩʥʦ! 

¶ ɿ ʪʘʢʠʤʠ ʫʩʧʽʭʘʤʠ ʤʘʻʤʦ ʚʝʣʠʢʫ ʥʘʜʽʶ, ʱʦ STEM-ʦʩʚʽʪʘ ʩʪʘʥʝ 

ʥʘʜʽʡʥʠʤ ʧʦʨʪʘʣʦʤ ʜʣʷ ʥʘʰʠʭ ʜʽʪʝʡ ʫ ʩʚʽʪ ʥʘʫʢʠ. ʄʘʻʤʦ ʙʽʣʴʰʝ ʰʝʩʪʠʜʝʩʷʪʠ 

ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʩʢʨʽʥʰʦʪʽʚ. ʅʝʚʪʦʤʥʠʤ, ʮʽʢʘʚʠʤ ʽ ʪʚʦʨʯʠʤ ʚʠʷʚʠʚʩʷ STEM-

ʪʠʞʜʝʥʴ. 

¶ STEM-ʫʨʦʢ ʥʘ ʚʽʜʜʘʣʝʥʥʽ, ʧʝʨʝʜ ʛʘʜʞʝʪʦʤ ï ʮʝ ʚʠʱʠʡ ʩʪʫʧʽʥʴ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʪʘ ʩʧʽʚʧʨʘʮʽ ʟ ʙʘʪʴʢʘʤʠ. 

¶ ʊʠʞʜʝʥʴ ʜʫʞʝ ʮʽʢʘʚʠʡ, ʨʦʟʚʠʚʘʻ ʩʘʤʦʨʝʘʣʽʟʘʮʽʶ ʦʩʦʙʠʩʪʦʩʪʽ. 

¶ ɼʷʢʫʶ ʟʘ ʤʦʞʣʠʚʽʩʪʴ ʜʽʣʠʪʠʩʷ ʜʦʩʚʽʜʦʤ ʽ ʟʥʘʭʦʜʠʪʠ ʥʦʚʽ ʽʜʝʾ. 

ɸʥʘʣʽʟ ʭʦʜʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ STEM-ʪʠʞʜʝʥʴ ï 2024 ʜʦʟʚʦʣʷʻ 

ʟʨʦʙʠʪʠ ʥʠʟʢʫ ʚʘʞʣʠʚʠʭ ʚʠʩʥʦʚʢʽʚ, ʘ ʩʘʤʝ: ʚʠʩʦʢʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʪʘ ʫʯʘʩʪʴ; 

ʚʘʞʣʠʚʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʬʦʨʤ ʨʦʙʦʪʠ; ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ; 

ʢʦʤʫʥʽʢʘʮʽʷ ʪʘ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ; ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʤʦʪʠʚʘʮʽʷ ʫʯʘʩʥʠʢʽʚ; 

ʧʽʜʪʨʠʤʢʘ ʽʥʢʣʶʟʠʚʥʦʩʪʽ; ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʚ. 

STEM-ʪʠʞʜʝʥʴ ï 2024 ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʚʦʶ ʚʘʞʣʠʚʽʩʪʴ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ. ʇʦʜʽʙʥʽ ʟʘʭʦʜʠ ʥʘʜʠʭʘʶʪʴ ʫʯʘʩʥʠʢʽʚ ʥʘ 

ʧʦʜʘʣʴʰʝ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʪʠʤʫʣʶʶʪʴ ʜʦ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

1. ʂʦʥʮʝʧʮʽʷ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ)- 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ : http://surl.li/uxcv 

2. ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (STEM-ʦʩʚʽʪʠ) ʜʦ 2027 ʨʦʢʫ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://surl.li/oult 

 

 

ʉʘʧʩʘʡ ɯʨʠʥʘ, 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʚʠʢʣʘʜʘʯ 

ʢʘʬʝʜʨʠ ʤʝʪʦʜʠʢʠ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʽ ʪʝʭʥʦʣʦʛʽʡ ɯʥʩʪʠʪʫʪʫ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʂʠʾʚʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɹʦʨʠʩʘ ɻʨʽʥʯʝʥʢʘ 

ʏʝʨʥʷʢ ʊʝʪʷʥʘ,  

ʚʯʠʪʝʣʴ ʭʽʤʽʾ ʪʘ ʙʽʦʣʦʛʽʾ 

ʃʘʚʠʮʴʢʘɸʥʘʩʪʘʩʽʷ, 

ʚʯʠʪʝʣʴ ʛʝʦʛʨʘʬʽʾ 

ʎʝʙʨʠʢ ɸʥʥʘ,  

ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʾ 

ʨʦʙʦʪʠ 

ʏʝʤʝʨʠʩʴʢʠʡ ʈʦʤʘʥ, 

ʜʠʨʝʢʪʦʨ ʧʨʠʚʘʪʥʦʛʦ ʟʘʢʣʘʜʫ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ 

çɯʥʥʦʚʘʮʽʡʥʠʡ ʣʽʮʝʡ çɸʁ-ʉʂʋʃè ʤ. ʂʠʻʚʘ 

 

STEM-ɼɽʅʔ ʋ ɿɸʂʃɸɼɯ ʆʉɺɯʊʀ 

 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʦʧʠʩʘʥʦ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʻʢʪ ʧʽʜ ʥʘʟʚʦʶ «STEM-ʜʝʥʴ ʫ 

«I-School» ʜʣʷ ʫʯʥʽʚ ʩʝʨʝʜʥʴʦʾ ʪʘ ʩʪʘʨʰʦʾ ʰʢʦʣʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʚʯʘʣʴʥʠʡ 

ʧʣʘʥ ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʷ. ɺʠʷʚʣʝʥʦ ʧʝʨʝʚʘʛʠ ʧʨʦʚʝʜʝʥʥʷ ʮʴʦʛʦ ʟʘʭʦʜʫ ʩʝʨʝʜ 

ʫʯʥʽʚ 7-10 ʢʣʘʩʽʚ ʪʘ ʚʠʢʣʠʢʠ, ʷʢʽ ʩʪʦʷʣʠ ʧʝʨʝʜ ʚʯʠʪʝʣʷʤʠ ʟ ʥʘʧʠʩʘʥʥʷ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʨʦʙʦʯʠʭ ʟʦʰʠʪʽʚ ʪʘ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɸʚʪʦʨʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʜʝʾ ʨʦʟʨʦʙʢʠ ʢʦʞʥʦʾ ʥʦʚʦʾ ʪʝʤʠ ʜʦ 

http://surl.li/uxcv
http://surl.li/oult
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STEM-ʜʥʷ ʪʘ ʭʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ ʱʦʜʦ ʚʠʚʯʝʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ. ʋ ʩʪʘʪʪʽ 

ʪʘʢʦʞ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʚ'ʶ ʟ ʫʯʠʪʝʣʷʤʠ, ʷʢʽ ʤʘʣʠ ʙʽʣʴʰʝ 

ʧôʷʪʠ ʨʦʢʽʚ ʜʦʩʚʽʜʫ ʚʠʢʣʘʜʘʥʥʷ STEM-ʜʥʷ, ʘ ʪʘʢʦʞ ʚʠʩʥʦʚʢʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ  ̔

ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: STEM-ʣʘʙʦʨʘʪʦʨʽʷ, STEM-ʟʘʥʷʪʪʷ, ʩʝʨʝʜʥʷ ʰʢʦʣʘ, ʩʪʘʨʰʘ 

ʰʢʦʣʘ, ʤʦʪʠʚʘʮʽʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʮʽʢʘʚʠʭ ʟʘʭʦʜʽʚ, 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʥʘʚʯʘʣʴʥʦ ʤʝʪʦʜʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ 

STEM-ʫʨʦʢʽʚ ʚ ʫʨʦʯʥʠʡ ʪʘ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ. ʅʘʡʯʘʩʪʽʰʝ ʪʝʤʠ STEM-

ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ  ̒ʧʽʜʩʫʤʢʦʤ ʚʠʚʯʝʥʥʷ ʧʝʚʥʦʾ 

ʪʝʤʠ ʟ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. ɸ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʥʦʛʦ STEM-ʜʥʷ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʧʦʨʦʜʞʫʻ ʥʠʟʢʫ ʟʘʧʠʪʘʥʴ ʚʽʜ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʜʦ 

ʫʨʦʢʽʚ, ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ, ʨʦʟʨʦʙʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʦʰʠʪʽʚ ʜʦ 

ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʜʦʩʚʽʜʽ ʜʫʞʝ 

ʯʘʩʪʦ ʦʧʠʩʫʶʪʴʩʷ STEM-ʜʥʽ ʪʘ STEM-ʪʠʞʥʽ. ɿʘʟʚʠʯʘʡ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, 

STEM-ʪʠʞʥʽ ʣʝʛʰʝ ʧʨʦʚʦʜʠʪʠ ʥʘ ʢʘʥʽʢʫʣʘʭ ʘʙʦ ʧʽʩʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ 

ʧʦʧʝʨʝʜʥʴʦ ʫʛʦʜʞʝʥʠʤ ʧʣʘʥʦʤ ʽʟ ʢʝʨʽʚʥʠʮʪʚʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ɸ ʷʢ ʱʦʜʦ 

STEM-ʜʥʷ, ʷʢʠʡ ʙʫʜʝ ʧʦʚʥʽʩʪʶ ʩʧʣʘʥʦʚʘʥʠʡ ʟʘ ʦʜʥʽʻʶ STEM-ʪʝʤʦʶ  ̔

ʨʦʟʢʨʠʪʠʡ ʫ ʰʝʩʪʠ-ʩʝʤʠ ʥʘʚʯʘʣʴʥʠʭ ʫʨʦʢʽʚ? ʅʘ ʩʢʽʣʴʢʠ ʤʦʞʣʠʚʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʜʘʥʦʛʦ ʟʘʭʦʜʫ? ɯ ʷʢ ʧʨʠ ʮʴʦʤʫ ʦʭʦʧʠʪʠ ʚʽʢʦʚʫ ʢʘʪʝʛʦʨʽʶ ʫʯʥʽʚ ʚʽʜ 7 ʜʦ 10 

ʢʣʘʩʫ? ɹʽʣʴʰ ʜʝʪʘʣʴʥʽʰʝ ʦʧʠʩ ʜʘʥʦʾ ʽʜʝʾ ʙʫʜʝ ʨʦʟʢʨʠʪʦ ʫ ʩʪʘʪʪʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ  ̔ʧʫʙʣʽʢʘʮʽʡ 

ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ STEM-ʜʠʩʮʠʧʣʽʥ ʧʦʪʨʝʙʫʻ ʯʘʩʫ ʡ 

ʟʘʟʜʘʣʝʛʽʜʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʣʘʥʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ «I-School» 

ʱʦʨʽʯʥʦ ʧʨʦʚʦʜʠʪʴʩʷ çɯʥʞʝʥʝʨʥʠʡ ʪʠʞʜʝʥʴè [1]. ɼʘʥʠʡ ʪʠʞʜʝʥʴ ʦʙôʻʜʥʫʻ 

ʙʘʛʘʪʦ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʟ ʫʩʽʻʾ ʋʢʨʘʾʥʠ, ʫʯʥʽ ʽʟ ʟʘʭʦʧʣʝʥʥʷʤ ʚʠʢʦʥʫʶʪʴ ʧʨʘʢʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʦʷʚʣʷʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ ʥʦʚʠʭ ʨʦʟʨʦʙʦʢ. ɺ ʋʢʨʘʾʥʽ ʪʘʢʦʞ 

ʧʨʦʚʦʜʷʪʴʩʷ STEM-ʪʠʞʥʽ, ʥʘ ʷʢʠʭ ʟʘʣʫʯʘʶʪʴ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ STEM-
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ʥʘʧʨʷʤʢʫ [2]. ʋ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʜʦʩʚʽʜʽ [3, 4, 5] ʪʘʢʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢ STEM 

Learning, Mass STEM Week, Try Engineering ʪʘ ʽʥʰʽ ʟʘʣʫʯʘʶʪʴ ʜʦ ʥʘʚʯʘʥʥʷ 

ʫʯʥʽʚ STEM-ʜʠʩʮʠʧʣʽʥ, ʷʢ ʚ ʦʯʥʦʤʫ, ʪʘʢ  ̔ʦʥʣʘʡʥ ʬʦʨʤʘʪʽ. ʋ ʄʘʣʽʡ ʘʢʘʜʝʤʽʾ 

ʥʘʫʢ ʋʢʨʘʾʥʠ ʱʦʨʽʯʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʢʦʥʢʫʨʩʠ, ʪʫʨʥʽʨʠ, ʟʘʭʦʜʠ ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʨʦʟʚʠʪʢʫ ʪʘʣʘʥʦʚʠʪʠʭ ʫʯʥʽʚ [6, 7]. ʋ 

ʥʘʰʽʡ ʩʪʘʪʪʽ ʧʨʦʧʦʥʫʻʤʦ ʧʽʜʭʽʜ ʜʦ ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʷ ʥʘ ʙʘʟʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɼʣʷ ʦʜʥʽʻʾ ʧʘʨʘʣʝʣʽ ʢʣʘʩʫ ʥʘ ʨʽʢ ʙʫʣʦ 

ʟʘʧʣʘʥʦʚʘʥʦ ʪʘ ʧʨʦʚʝʜʝʥʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʯʦʪʠʨʠ-ʧôʷʪʴ STEM-ʜʥʽʚ. ʄʘʻʤʦ 

ʩʤʽʣʠʚʽʩʪʴ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʯʥʽ ʽʟ ʟʘʭʦʧʣʝʥʥʷʤ ʟʘʧʠʪʫʶʪʴ ʡ ʦʯʽʢʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ STEM-ʜʥʷ, ʙʦ ʟʥʘʶʪʴ, ʱʦ ʪʝʤʘʪʠʢʘ ʙʫʜʝ ʥʦʚʦʶ, ʩʫʯʘʩʥʦʶ 

ʪʘ ʧʦʚôʷʟʘʥʦʶ ʽʟ ʥʘʫʢʦʶ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʊʦʞ ʷʢ ʟʨʦʟʫʤʽʪʠ ʧʝʜʘʛʦʛʘʤ, ʱʦ ʩʘʤʝ 

ʤʦʪʠʚʫʻ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʜʥʷ? 

ɺʽʜʧʦʚʽʜʴ ʥʘ ʮʝ ʟʘʧʠʪʘʥʥʷ ʰʫʢʘʣʠ ʘʚʪʦʨʠ ʩʪʘʪʪʽ. ʅʘʤʠ ʙʫʣʦ ʦʧʠʩʘʥʦ ʜʝʷʢʽ 

ʨʦʟʜʫʤʠ ʧʨʦ ʪʝ, ʷʢ ʤʦʞʥʘ ʧʽʜʪʨʠʤʘʪʠ, ʤʦʪʠʚʫʚʘʪʠ ʥʘ ʤʘʡʙʫʪʥʻ ʪʘ ʟʨʦʟʫʤʽʪʠ, ʷʢ 

ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʜʦ ʤʘʡʙʫʪʥʴʦʾ STEM-ʢʘʨôʻʨʠ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʧʦʜʘʣʴʰʽ ʚʠʢʣʠʢʠ ʦʧʠʩʘʥʦ ʚ ʜʘʥʽʡ ʩʪʘʪʪʽ. ɼʣʷ 

ʦʧʠʪʫʚʘʥʥʷ ʫʯʥʽʚ ʱʦʜʦ ʤʦʪʠʚʘʮʽʾ ʚʟʷʪʦ ʟʘ ʦʩʥʦʚʫ ʦʧʠʪʫʚʘʣʴʥʠʢ MSLQ [8]. 

ʄʝʪʘ ʩʪʘʪʪʽ ʚʠʷʚʠʪʠ, ʷʢʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ 

ʩʝʨʝʜʥʴʦʾ ʪʘ ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʜʦ ʚʠʚʯʝʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ. 

ʎʽʣʽ: ʧʝʨʝʢʦʥʘʪʠʩʴ, ʱʦ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʷ 

ʟʘʜʦʚʦʣʴʥʷʻ ʫʯʥʽʚ ʪʘ ʤʦʪʠʚʫʻ ʜʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʪʘ ʮʽʣʝʡ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʪʘʢʽ 

ʟʘʚʜʘʥʥʷ: 

- ʦʧʠʩʘʪʠ ʧʝʨʝʣʽʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʪʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʷ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ; 

- ʚʠʷʚʠʪʠ ʚʠʢʣʠʢʠ, ʷʢʽ ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ ʚʯʠʪʝʣʷʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʷ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʠʤ ʘʥʘʣʽʟʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʷ ʧʨʦʪʷʛʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʘʥʦ ʧʝʨʝʣʽʢ ʥʘʚʯʘʣʴʥʠʭ ʪʝʤ ʜʦ STEM-ʜʥʷ, 

ʤʝʪʦʜʦʣʦʛʽʶ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʫʯʥʽʚ ʩʝʨʝʜʥʴʦʾ ʪʘ ʩʪʘʨʰʦʾ ʰʢʦʣʠ 

ʪʘ ʧʨʦʚʝʜʝʥʦʛʦ ʽʥʪʝʨʚôʶ ʩʝʨʝʜ ʚʯʠʪʝʣʽʚ. ʇʦ ʟʘʚʝʨʰʝʥʥʶ ʨʦʟʜʽʣʫ 4 ʦʧʠʩʘʥʦ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʦʧʝʨʝʜʥʽ ʚʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʘʣʽ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʽʰʝ ʫ ʧʽʜʧʫʥʢʪʘʭ 4.1 ï 4.4. 

ʇʝʨʝʣʽʢ ʥʘʚʯʘʣʴʥʠʭ ʪʝʤ ʜʦ STEM-ʜʥʷ. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ 

ʟʘʟʜʘʣʝʛʽʜʴ ʥʘ ʥʘʚʯʘʣʴʥʠʡ ʨʽʢ ʟʘʧʣʘʥʫʚʘʪʠ ʪʝʤʠ, ʷʢʽ ʚʯʠʪʝʣʽ ʟʤʦʞʫʪʴ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʨʘʟʦʤ ʟ ʫʯʥʷʤʠ. ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʩʢʨʽʟʥʦʶ ʯʝʨʝʟ ʚʩʽ ʥʘʚʯʘʣʴʥʽ ʧʨʝʜʤʝʪʠ. ʅʘʡʯʘʩʪʽʰʝ 

ʘʚʪʦʨʘʤʠ ʩʪʘʪʪʽ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʪʘʢʠʡ ʧʝʨʝʣʽʢ ʫʨʦʢʽʚ: ʤʘʪʝʤʘʪʠʢʘ, ʬʽʟʠʢʘ, 

ʽʥʬʦʨʤʘʪʠʢʘ, ʭʽʤʽʷ, ʙʽʦʣʦʛʽʷ, ʛʝʦʛʨʘʬʽʷ ʪʘ ʽʥʢʦʣʠ ʙʫʣʦ ʚʚʝʜʝʥʦ ʥʦʚʫ ʜʠʩʮʠʧʣʽʥʫ 

ʪʘʢʫ, ʷʢ ʽʥʞʝʥʝʨʽʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʨʦʟʢʨʠʪʘ ʜʦ 

ʟʘʚʝʨʰʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʫʨʦʢʫ ʟʘ ʨʦʟʢʣʘʜʦʤ STEM-ʜʥʷ. ʗʢ ʧʨʠʢʣʘʜ, ʨʦʟʛʣʷʥʝʤʦ 

ʪʝʤʫ: çʄʦʣʝʢʫʣʷʨʥʘ ʢʫʭʥʷè. ɿʘ ʧʝʨʝʣʽʢʦʤ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʪʝʤ ʜʦ 

STEM-ʜʥʷ ʤʘʻʤʦ: 

1. ɹʽʦʣʦʛʽʷ. ʅʘʟʚʘ ʫʨʦʢʫ çʉʧʨʦʙʫʡ ʩʝʙʝ ʫ ʨʦʣʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʙʽʦʣʦʛʘè. ʇʽʜ ʯʘʩ 

ʟʘʥʷʪʪʷ ʫʯʥʽ ʜʦʩʣʽʜʞʫʚʘʣʠ, ʷʢʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʤʦʣʝʢʫʣʷʨʥʦʾ ʢʫʭʥʽ. 

2. ʌʽʟʠʢʘ. ʅʘʟʚʘ ʫʨʦʢʫ çʉʧʨʦʙʫʡ ʩʝʙʝ ʫ ʨʦʣʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʬʽʟʠʢʘè. ʇʽʜ ʯʘʩ 

ʟʘʥʷʪʪʷ ʫʯʥʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʨʦʮʝʩ ʩʬʝʨʠʬʽʢʘʮʽʾ. 

3. ʍʽʤʽʷ. ʅʘʟʚʘ ʫʨʦʢʫ çʉʧʨʦʙʫʡ ʩʝʙʝ ʫ ʨʦʣʽ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʭʽʤʽʢʘè. ʇʽʜ ʯʘʩ 

ʟʘʥʷʪʪʷ ʫʯʥʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʘʢʫʫʤʥʝ ʧʨʠʛʦʪʫʚʘʥʥʷ ʾʞʽ. 

4. ɻʝʦʛʨʘʬʽʷ. ʅʘʟʚʘ ʫʨʦʢʫ çʉʧʨʦʙʫʡ ʩʝʙʝ ʫ ʨʦʣʽ ʪʫʨʠʩʪʘè. ʇʽʜ ʯʘʩ ʟʘʥʷʪʪʷ ʫʯʥʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ ʧʨʦʜʫʢʪʽʚ. 

5. ɯʥʬʦʨʤʘʪʠʢʘ. ʅʘʟʚʘ ʫʨʦʢʫ çʉʧʨʦʙʫʡ ʩʝʙʝ ʫ ʨʦʣʽ ʜʠʟʘʡʥʝʨʘ. ʈʦʟʨʦʙʠ ʤʝʥʶ 

ʤʦʣʝʢʫʣʷʨʥʦʾ ʢʫʭʥʽè. ʇʽʜ ʯʘʩ ʟʘʥʷʪʪʷ ʫʯʥʽ ʨʦʟʨʦʙʣʶʚʘʣʠ ʚʣʘʩʥʝ ʮʠʬʨʦʚʝ 

ʤʝʥʶ, ʽʟ ʧʝʨʝʣʽʢʦʤ ʩʪʨʘʚ, ʟ ʷʢʠʤʠ ʚʦʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʣʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʧʦʧʝʨʝʜʥʽʭ ʫʨʦʢʽʚ ʮʴʦʛʦ ʜʥʷ. 

6. ʄʘʪʝʤʘʪʠʢʘ. ʅʘʟʚʘ ʫʨʦʢʫ çʉʧʨʦʙʫʡ ʩʝʙʝ ʫ ʨʦʣʽ ʚʣʘʩʥʠʢʘ ʨʝʩʪʦʨʘʥʫè. ʇʽʜ 

ʯʘʩ ʟʘʥʷʪʪʷ ʰʢʦʣʷʨʽ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʚʘʨʪʽʩʪʴ ʚʣʘʩʥʦʾ ʩʧʨʘʚʠ: ʦʨʝʥʜʘ 
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ʧʨʠʤʽʱʝʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʟʘʢʫʧʽʚʣʷ ʧʨʦʜʫʢʪʽʚ, ʟʘʢʫʧʽʚʣʷ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʰʝʬ-ʢʫʭʘʨʷ ʪʦʱʦ.  

STEM-ʜʥʽ ʟ ʨʽʟʥʠʤʠ ʮʽʢʘʚʠʤʠ ʪʝʤʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ  ʧʨʠʙʣʠʟʥʦ ʦʜʠʥ ʨʘʟ ʫ 

ʜʚʘ ʤʽʩʷʮʽ. ɿʘʥʷʪʪʷ ʧʨʦʚʦʜʠʣʦʩʴ ʽʟ ʣʘʙʦʨʘʪʦʨʥʠʤ ʟʦʰʠʪʦʤ ʫʯʥʷ. ʇʝʜʘʛʦʛʠ 

ʨʦʟʨʦʙʣʶʚʘʣʠ ʜʘʥʠʡ ʟʦʰʠʪ ʟʘʟʜʘʣʝʛʽʜʴ, ʚ ʷʢʦʤʫ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʨʘʭʦʚʫʚʘʣʠ, 

ʷʢʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʦʪʨʽʙʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʫʯʥʷʤ ʨʽʟʥʦʾ ʚʽʢʦʚʦʾ ʢʘʪʝʛʦʨʽʾ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʦʩʪʘʥʥʽʡ ʥʘʚʯʘʣʴʥʠʡ ʨʽʢ ʙʫʣʦ ʨʦʟʢʨʠʪʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

STEM-ʜʥʷ ʪʘʢʽ ʪʝʤʠ: çɹʝʟʧʝʢʘ ʫ ʥʘʰʦʤʫ ʞʠʪʪʽè, çʄʦʣʝʢʫʣʷʨʥʘ ʢʫʭʥʷè, 

çʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè, çɺʽʜ ʤʠʥʫʣʦʛʦ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦè ʪʘ ʽʥ. 

ɸʚʪʦʨʠ ʧʦʩʪʘʚʠʣʠ ʩʦʙʽ ʟʘ ʤʝʪʫ ʥʝ ʪʽʣʴʢʠ ʧʨʦʚʦʜʠʪʠ STEM-ʜʥʽ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, ʘ ʡ ʧʝʨʝʚʽʨʠʪʠ, ʱʦ ʩʘʤʝ ʙʫʜʝ ʤʦʪʠʚʫʚʘʪʠ ʥʘʰʠʭ ʫʯʥʽʚ ʱʝ 

ʙʽʣʴʰʝ ʚʠʚʯʘʪʠ STEM-ʜʠʩʮʠʧʣʽʥʠ. ʊʦʤʫ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ 

ʧʦʜʘʣʴʰʦʾ ʤʦʪʠʚʘʮʽʾ ʚʠʚʯʝʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ ʚ ʫʯʥʽʚ ʩʝʨʝʜʥʴʦʾ ʪʘ ʩʪʘʨʰʦʾ 

ʰʢʦʣʠ ʙʽʣʴʰʝ ʦʧʠʩʘʥʦ ʫ ʧ. 4.2 ï 4.3. ɸ ʪʘʢʦʞ ʚʠʩʚʽʪʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʚôʶ 

ʩʝʨʝʜ ʚʯʠʪʝʣʽʚ. 

ʄʝʪʦʜʦʣʦʛʽʷ. ʆʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʫʯʥʽʚ 7-10 ʢʣʘʩʽʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʽ ʇɿɿʉʆ 

çɯʥʥʦʚʘʮʽʡʥʠʡ ʣʽʮʝʡ «I-School». ɺ ʦʧʠʪʫʚʘʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 44 ʦʩʦʙʠ. ɿ ʥʠʭ 

ʜʽʚʯʘʪ ï 24 , ʘ ʭʣʦʧʮʽʚ ï 20. ɼʣʷ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʦʧʠʪʫʚʘʣʴʥʠʢ 

MSLQ [8], ʟʘʧʠʪʘʥʥʷ ʟ ʷʢʦʛʦ ʙʫʣʦ ʧʝʨʝʢʣʘʜʝʥʦ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ, ʩʢʦʨʦʯʝʥʦ 

ʪʘ ʚʥʝʩʝʥʦ ʜʝʷʢʽ ʟʤʽʥʠ ʟ ʮʽʣʣʶ ʩʬʦʢʫʩʫʚʘʪʠ ʫʚʘʛʫ ʦʧʠʪʫʚʘʥʠʭ ʥʘ STEM-ʟʘʥʷʪʪʷ.  

ɯʥʪʝʨʚôʶ ʩʝʨʝʜ ʚʯʠʪʝʣʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ. ɺ 

ʥʴʦʤʫ ʙʨʘʣʠ ʫʯʘʩʪʴ ʧʝʜʘʛʦʛʠ, ʷʢʽ ʚʠʢʣʘʜʘʣʠ STEM-ʟʘʥʷʪʪʷ ʜʦ ʧôʷʪʠ ʨʦʢʽʚ ʫ 

ʢʽʣʴʢʦʩʪʽ ï ʪʨʠ ʦʩʦʙʠ. 

ʈʝʟʫʣʴʪʘʪʠ. ʅʘ ʦʩʥʦʚʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʽʣʴʢʽʩʥʠʡ ʪʘ 

ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʜʚʦʭ ʧʫʥʢʪʘʭ: 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʷ ʧʦ 

ʟʘʚʝʨʰʝʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ; ʽʥʪʝʨʚôʶ ʟ ʚʯʠʪʝʣʷʤʠ, ʚ ʷʢʦʤʫ ʚʠʩʚʽʪʣʝʥʦ 

ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ ʩʝʨʝʜ ʚʯʠʪʝʣʽʚ ʱʦʜʦ ʜʦʩʚʽʜʫ ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʪʠʚʘʮʽʾ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʫʯʥʽʚ ʩʝʨʝʜʥʴʦʾ ʪʘ 

ʩʪʘʨʰʦʾ ʰʢʦʣʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ STEM-ʜʥʽʚ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ 
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ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʨʠʩ. 1. ʋ ʜʘʥʽʡ ʜʽʘʛʨʘʤʽ ʥʘʚʝʜʝʥʠʡ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ 

ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʘʥʥʷ ʜʦ ʫʯʥʽʚ. ɺʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ ʙʫʣʦ ʧʝʨʝʚʝʜʝʥʦ ʫ 7 ï  

ʙʘʣʴʥʫ ʰʢʘʣʫ Likert scale, ʜʝ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ «4» ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ 

ʟʥʘʯʝʥʥʶ. ɺʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʟʘ ʨʦʟʜʽʣʘʤʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʧʫʥʢʪ çɺʥʫʪʨʽʰʥʷ ʦʨʽʻʥʪʘʮʽʷè ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʈ1; çʆʨʽʻʥʪʘʮʽʷ ʥʘ ʟʦʚʥʽʰʥʽ 

ʮʽʣʽè ï ʈ2; çʉʘʤʦʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʥʘʚʯʘʥʥʽ ʪʘ ʫʩʧʽʰʥʦʩʪʽè ʧʦʟʥʘʯʝʥʦ ʷʢ ʈ3.  

4,59

3,23

3,78

4,96 4,89

3
3,38

4,71 4,55
4,83

3,83

4,54

˾м ˾н ˾о

т ͊ͫ͟͡ у ͊ͫ͟͡ ф ͊ͫ͟͡ мл ͊ͫ͟͡

 

ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪ ʚʽʜʧʦʚʽʜʝʡ ʫʯʥʽʚ 7-10 ʢʣʘʩʽʚ ʥʘ ʦʧʠʪʫʚʘʥʥʷ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʘʤʠ. (ɸʙʨʝʚʽʘʪʫʨʘ: ʈ 1-3 ï ʨʦʟʜʽʣʠ ʧʦ ʧʦʨʷʜʢʫ) 

ɯʥʪʝʨʚᾷʶ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʨʚôʶ, ʚʽʜʧʦʚʽʜʽ ʚʽʜ ʧʝʜʘʛʦʛʽʚ ʱʦʜʦ ʜʦʩʚʽʜʫ 

ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ STEM-ʜʥʷ ʥʘ STEM-ʫʨʦʢʘʭ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʟʘ ʪʘʢʠʤʠ 

ʢʘʪʝʛʦʨʽʷʤʠ: çʇʦʰʫʢ ʪʝʤʠ ʜʦ STEM-ʜʥʷè, çʈʦʟʨʦʙʢʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʦʰʠʪʘè, 

çʇʦʰʫʢ ʦʙʣʘʜʥʘʥʥʷè. ʅʘ ʜʘʣʽ ʟ ʮ ̔ʢʘʪʝʛʦʨʽʾ ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʥʘ ʜʚʽ ʧʽʜʢʘʪʝʛʦʨʽʾ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʢʘʪʝʛʦʨʽʷ «ʇʦʰʫʢ ʪʝʤʠ ʜʦ STEM-ʜʥʷ ʪʘ ʫʨʦʢʫ» (ʂ1) ʤʽʩʪʠʪʴ ʜʚʽ 

ʧʽʜʢʘʪʝʛʦʨʽʾ: «ɹʝʟ ʪʨʫʜʥʦʱʽʚ» (ʇʂ 1.1) ʪʘ «ɿ ʪʨʫʜʥʦʱʘʤʠ» (ʇʂ 1.2). ɼʦ 

ʢʘʪʝʛʦʨʽʾ «ʈʦʟʨʦʙʢʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʦʰʠʪʘ» (ʂ 2) ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʽʜʢʘʪʝʛʦʨʽʾ 

«ɹʝʟ ʪʨʫʜʥʦʱʽʚ» (ʇʂ 2.1) ʪʘ «ɿ ʪʨʫʜʥʦʱʘʤʠ» (ʇʂ 2.2). ɸ ʪʘʢʦʞ ʢʘʪʝʛʦʨʽʷ 

«ʇʦʰʫʢ ʦʙʣʘʜʥʘʥʥʷ» (ʂ 3) ʤʘʣʘ ʪʘʢʽ ʧʽʜʧʫʥʢʪʠ «ɹʝʟ ʪʨʫʜʥʦʱʽʚ» (ʇʂ 3.1) ʪʘ «ɿ 

ʪʨʫʜʥʦʱʘʤʠ» (ʇʂ 3.2). ɯ ʦʢʨʝʤʦ ʚʠʜʽʣʝʥʦ ʢʘʪʝʛʦʨʽʶ «ɺʽʜʛʫʢ ʚʯʠʪʝʣʽʚ» (ʂ 4). 

ʈʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʚʽʜʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ. 
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ʊʘʙʣʠʮʷ.  

ʈʝʟʫʣʴʪʘʪ ʚʽʜʧʦʚʽʜʝʡ ʚʯʠʪʝʣʽʚ ʥʘ ʽʥʪʝʨʚôʶ 

ʅʘʟʚʘ 

ʧʽʜʢʘʪʝʛʦʨʽʾ 
ʂʦʨʦʪʢʠʡ ʧʽʜʩʫʤʦʢ ʚʽʜʧʦʚʽʜʝʡ 

ʂ1 

ʇʂ 1.1 ǐ ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʫ ʪʘ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ǐ ɹʨʘʪʠ ʜʦ ʫʚʘʛʠ ʟʘʭʦʧʣʝʥʥʷ ʫʯʥʽʚ ʪʘ ʾʭ ʽʥʪʝʨʝʩʠ. 

ǐ ɿʥʘʭʦʜʠʪʠ çʨʦʜʟʠʥʢʫè ʚ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʪʝʤʽ. 

ʇʂ 1.2 ǐ ʈʦʟʧʦʚʽʜʘʪʠ ʣʠʰʝ ʪʝʦʨʽʶ. 

ǐ ʇʦʪʨʽʙʥʦ ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʩʘʤʝ ʚʯʠʪʝʣʶ. 

ǐ ʇʽʜʽʙʨʘʪʠ ʪʘʢʫ ʪʝʤʫ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʨʦʟʢʨʠʪʠ ʾʾ ʯʝʨʝʟ ʚʩʽ ʧʨʝʜʤʝʪʠ. 

ʂ2 

ʇʂ 2.1 ǐ ʆʧʠʩʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪ. 

ǐ ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ QR-ʢʦʜʠ ʫ ʥʘʚʯʘʥʥʽ. 

ǐ ɼʫʤʘʪʠ ʧʨʦ ʤʘʡʙʫʪʥʽʡ ʫʩʧʽʭ ʚʠʚʯʝʥʥʷ ʪʝʤʠ, ʢʦʣʠ ʚʦʥʠ ʛʦʨʪʘʶʪʴ 

ʨʦʟʨʦʙʣʝʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʟʦʰʠʪ ʜʦ STEM-ʜʥʷ. 

ʇʂ 2.2 ǐ ɿʨʦʙʠʪʠ ʩʘʤʦʩʪʽʡʥʦ ʜʠʟʘʡʥ ʟʦʰʠʪʘ. 

ǐ ɹʘʛʘʪʦ ʯʘʩʫ ʟʘʡʤʘʻ ʧʽʜʛʦʪʦʚʢʘ ʪʘ ʧʦʰʫʢ ʥʦʚʦʛʦ ʪʘ ʩʫʯʘʩʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ǐ ʇʦʪʨʽʙʥʦ ʧʨʦʜʫʤʘʪʠ ʥʘ ʦʜʥʫ ʡ ʪʫ ʩʘʤʝ ʪʝʤʫ, ʨʽʟʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʫʯʥʽʚ. 

ʂ3 

ʇʂ 3.1 ǐ ɿʥʘʡʪʠ ʪʝ, ʱʦ ʧʦʪʨʽʙʥʦ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ǐ ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʝ ʦʙʣʘʜʥʘʥʥʷ. 

ǐ ɺʩʝ  ̒ʫ ʥʘʩ ʚ STEM-ʣʘʙʦʨʘʪʦʨʽʾ. 

ʇʂ 3.2 ǐ ʇʦʰʫʢʠ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ǐ ʇʽʜ ʯʘʩ ʧʦʢʫʧʦʢ ʤʘʪʝʨʽʘʣʽʚ çʚʢʣʘʜʘʪʠʩʴè ʚ ʟʘʧʣʘʥʦʚʘʥʽ ʢʦʰʪʠ. 

ǐ ʇʨʦʜʫʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʧʦʢʫʧʢʠ. 

ʂ4 

- ǐ ʈʦʙʠʪʠ ʚʠʾʟʥʽ STEM-ʜʥʽ.ɿʘʧʨʦʰʫʚʘʪʠ ʛʦʩʪʝʡ-ʥʘʫʢʦʚʮʽʚ ʜʦ ʟʘʢʣʘʜʫ 

ʦʩʚʽʪʠ. 

ǐ ʇʝʨʝʭʦʜʠʪʠ ʥʘ ʟʦʰʠʪʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʘʨʽʘʥʪʽ.ʋʯʥʷʤ ʧʦʜʦʙʘʶʪʴʩʷ 

ʜʦʩʣʽʜʠ, ʪʦʤʫ ʢʦʣʠ ʚʦʥʠ ʧʨʠʭʦʜʷʪʴ ʧʽʩʣʷ ʥʠʭ ʥʘ ʫʨʦʢ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʪʦ 

ʾʭ ʚʘʞʢʦ ʟʘʮʽʢʘʚʠʪʠ. ʂʨʘʱʝ ʨʦʟʨʦʙʣʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʙʘʪʣʠ. 

ǐ ɺʯʠʪʝʣʷʤ ʧʦʜʦʙʘʻʪʴʩʷ ʢʨʝʘʪʠʚʥʦ ʤʠʩʣʠʪʠ ʟ ʢʦʣʝʛʘʤʠ, ʢʦʣʠ ʟʙʠʨʘʻʤʦʩʴ 

ʨʘʟʦʤ ʥʘ ʢʘʬʝʜʨʽ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʘʤʠ. (ɸʙʨʝʚʽʘʪʫʨʘ: ʂ 1-4 ï ʢʘʪʝʛʦʨʽʾ ʧʦ ʧʦʨʷʜʢʫ; ʇʂ 1.1-3.2 ï 

ʧʽʜʢʘʪʝʛʦʨʽʾ ʧʦ ʧʦʨʷʜʢʫ) 
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ɹʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʫʟʘʛʘʣʴʥʝʥʠʡ ʘʥʘʣʽʟ ʧʦ ʦʙʦʭ ʨʝʟʫʣʴʪʘʪʘʭ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʧʠʩʘʥʦ ʫ ʥʘʩʪʫʧʥʦʤʫ ʧʫʥʢʪʽ ʧʽʜ ʥʦʤʝʨʦʤ 5. 

ɺʠʩʥʦʚʢʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʤʦʞʥʘ ʥʝʜʦʦʮʽʥʶʚʘʪʠ ʘʙʦ ʧʝʨʝʦʮʽʥʶʚʘʪʠ, 

ʘʜʞʝ ʢʽʣʴʢʽʩʪʴ ʦʧʠʪʫʚʘʥʠʭ ʦʩʽʙ ʥʝ  ̒ ʚʝʣʠʢʦʶ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʩʠʪʴ 

ʭʘʨʘʢʪʝʨ ʧʝʨʝʛʣʷʜʫ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʚʽʨʢʠ. 

ɿʚʠʯʘʡʥʦ, ʤʦʪʠʚʘʮʽʡʥʠʡ ʧʣʘʥʫʚʘʣʴʥʠʢ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʚʠʢʣʶʯʥʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʽ ʤʠ ʣʠʰʝ ʭʦʪʽʣʠ ʚʠʷʚʠʪʠ 

ʜʦ ʷʢʦʛʦ ʧʫʥʢʪʫ, ʚ ʷʢʦʤʫ ʢʣʘʩʽ ʙʫʜʝ ʙʽʣʴʰʘ ʤʦʪʠʚʘʮʽʷ. ʊʘʢ ʥʘʧʨʠʢʣʘʜ, ʫ 7 ʢʣʘʩʽ 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʈ1, ʘ ʥʘʡʤʝʥʰʝ ï ʈ2; ʫ 8 ʢʣʘʩʽ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʘʻ ʈ1, ʘ ʥʘʡʤʝʥʰʝ ï ʈ3; ʫ 9 ʢʣʘʩʽ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚ 

ʈ2, ʘ ʥʘʡʤʝʥʰʝ ï ʈ1; ʫ 10 ʢʣʘʩʽ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʟʘʟʥʘʯʝʥʦ ʫ ʈ1, ʘ ʥʘʡʤʝʥʰʝ 

ï ʈ2. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʟ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʥʘ ʫʯʥʽʚ 

ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʽ ʤʦʪʠʚʘʮʽʡʥʽ ʬʘʢʪʦʨʠ ʫ ʨʽʟʥʽʡ ʚʽʢʦʚʽʡ ʢʘʪʝʛʦʨʽʾ. ɹʘʟʫʶʯʠʩʴ ʥʘ 

ʮʴʦʤʫ ʪʚʝʨʜʞʝʥʥʽ, ʤʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʥʘʰʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ STEM-

ʜʠʩʮʠʧʣʽʥ ʤʦʞʫʪʴ ʪʘʢʦʞ ʚʽʜʨʽʟʥʷʪʠʩʷ ʜʣʷ ʤʦʪʠʚʫʚʘʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʫʯʥʽʚ. 

ʋ ʥʘʩʪʫʧʥʠʭ ʨʦʟʚʽʜʢʘʭ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʙʽʣʴʰʝ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. 

ʑʦʜʦ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʚʯʠʪʝʣʽʚ, ʪʦ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʚʯʠʪʝʣʷʤ (ʟʘ ʂ1) ʜʦ ʚʧʦʜʦʙʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʫ ʡ ʮʽʢʘʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ STEM-ʜʥʷ. ʇʨʦʪʝ ʟʘʡʤʘʪʠʩʷ ʨʦʟʜʫʤʘʤʠ ʪʘ ʧʦʰʫʢʘʤʠ ʥʦʚʠʭ 

ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝ ʧʦʚʠʥʥʦ ʚʭʦʜʠʪʠ ʚ ʦʙʦʚôʷʟʢʠ ʚʯʠʪʝʣʷ (ʟʘ ʂ3). ʋ ʂ2, 

ʚʯʠʪʝʣʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʦʪʨʽʙʥʦ ʜʦʙʨʝ ʧʨʦʜʫʤʘʪʠ ʷʢ ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʦʤ. ʑʦʜʦ ʚʽʜʛʫʢʽʚ ʚʯʠʪʝʣʽʚ (ʟʘ ʂ4), ʪʦ  ̒ʧʨʦʧʦʟʠʮʽʾ ʧʨʦ ʟʘʧʨʦʰʝʥʥʷ 

ʚʯʠʪʝʣʽʚ-ʥʘʫʢʦʚʮʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʙʽʣʴʰʝ ʨʦʙʠʪʠ ʚʠʾʟʥʽ STEM-ʜʥʽ, ʘ 

ʪʘʢʦʞ ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʝʣʝʢʪʨʦʥʥʽ ʟʦʰʠʪʠ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ STEM-ʜʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

1. ɯʥʞʝʥʝʨʥʠʡ ʪʠʞʜʝʥʴ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ɼʦʩʪʫʧʥʦ:  

https://engineeringweek.org.ua/ ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ: ʃʠʧ. 26, 2024. 
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tryengineering.ieee.org/ ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ: ʃʠʧ. 26, 2024. 

6. ɺʽʨʪʫʘʣʴʥʠʡ STEM-ʮʝʥʪʨ ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ 
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7. ʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ɼʦʩʪʫʧʥʦ: https://man.gov.ua/ 
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ʈʦʟʜʽʣ 2. 

ʄʝʪʦʜʠʯʥʠʡ ʢʝʡʩ çSTEM-ʧʨʦʻʢʪʠè 

 

ɺʠʰʥʽʚʝʮʴʢʘ ʊʝʪʷʥʘ,  

ʚʯʠʪʝʣʴ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ɯ ʢʘʪʝʛʦʨʽʾ 

ɼʽʜʢʦʚʩʴʢʘ ʅʘʪʘʣʽʷ,  

ʚʯʠʪʝʣʴ ʙʽʦʣʦʛʽʾ  ɯ ʢʘʪʝʛʦʨʽʾ 

ɯʚʘʥʦʚ ʆʣʝʛ, 

ʚʯʠʪʝʣʴ ʛʝʦʛʨʘʬʽʾ  ɯ ʢʘʪʝʛʦʨʽʾ 

ʂʘʣʘʰʥʠʢ ʉʚʽʪʣʘʥʘ,  

ʚʯʠʪʝʣʴ ʭʽʤʽʾ ɯ ʢʘʪʝʛʦʨʽʾ 

ʉʦʭʘʥ ɾʘʥʥʘ,  

ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ɯ ʢʘʪʝʛʦʨʽʾ 

ʐʢʦʚʠʨʘ ʆʣʴʛʘ,  

ʚʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ɯ ʢʘʪʝʛʦʨʽʾ 

ɯʚʘʭʥʷʥʩʴʢʦʛʦ ʣʽʮʝ ʁ ʄʦʥʘʩʪʠʨʠʱʝʥʩʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

STEAM-ʇʈʆɭʂʊçɽʅɽʈɻʆɿɹɽʈɯɻɸʖʏʀʁ ɽʂʆɹʋɼʀʅʆʂè 

 
ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʫʢʣʘʜʝʥʘ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʨʦʙʦʪʠ ʪʚʦʨʯʦʾ ʛʨʫʧʠ ʚʯʠʪʝʣʽʚ 

ɯʚʘʭʥʷʥʩʴʢʦʛʦ ʣʽʮʝʶ ʄʦʥʘʩʪʠʨʠʱʝʥʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʽ 

ʧʨʘʮʶʚʘʣʠ ʥʘʜ ʧʨʦʻʢʪʦʤ çɽʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʡ ʝʢʦʙʫʜʠʥʦʢè ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʣʠ 

STEAM-ʦʩʚʽʪʫ ʚ ʫʤʦʚʘʭ ʩʽʣʴʩʴʢʦʾ ʰʢʦʣʠ. STEM-ʦʩʚʽʪʘ ï ʮʝ ʘʢʪʫʘʣʴʥʠʡ ʥʘʧʨʷʤ, 

ʷʢʠʡ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʠʨʘʻ ʰʚʠʜʢʠʭ ʦʙʝʨʪʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʋʢʨʘʾʥʠ. 

ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʟʨʘʟʢʠ ʟʘʚʜʘʥʴ, ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʯʣʝʥʘʤʠ ʪʚʦʨʯʦʾ ʛʨʫʧʠ, 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ STEAʄ-ʧʨʦʻʢʪʫ. 

ʉʪʘʪʪʷ ʩʪʘʥʝ ʚ ʥʘʛʦʜʽ ʚʯʠʪʝʣʷʤ-ʝʢʩʧʝʨʝʤʝʥʪʘʪʦʨʘʤ, ʷʢʽ ʮʽʢʘʚʣʷʪʴʩʷ 

ʧʠʪʘʥʥʷʤ ʨʦʟʚʠʪʢʫ STEAM-ʦʩʚʽʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. STEAM-ʦʩʚʽʪʘ, STEAʄ-ʧʨʦʻʢʪ ʫ ʩʽʣʴʩʴʢʽʡ ʰʢʦʣʽ, 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʡ ʝʢʦʙʫʜʠʥʦʢ. 
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ɺʉʊʋʇ 

STEM-ʦʩʚʽʪʘ ï ʮʝ ʘʢʪʫʘʣʴʥʠʡ ʥʘʧʨʷʤ, ʷʢʠʡ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʠʨʘʻ 

ʰʚʠʜʢʠʭ ʦʙʝʨʪʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʋʢʨʘʾʥʠ. STEɸM ï ʮʝ ʥʝ ʧʨʦʩʪʦ 

ʪʝʭʥʽʯʥʘ ʦʩʚʽʪʘ. ɺʦʥʘ ʦʭʦʧʣʶʻ ʚʜʘʣʝ ʧʦʻʜʥʘʥʥʷ ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʟʥʘʥʴ. ʉʘʤʝ ʪʦʤʫ ʫ STEM-ʦʩʚʽʪʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʢʨʝʘʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ, 

ʱʦ ʚʢʣʶʯʘʻ ʪʚʦʨʯʽ ʪʘ ʭʫʜʦʞʥʽ ʜʠʩʮʠʧʣʽʥʠ (ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ, ʘʨʭʽʪʝʢʪʫʨʘ, 

ʽʥʜʫʩʪʨʽʘʣʴʥʘ ʝʩʪʝʪʠʢʘ ʪʘ ʽʥ.). STEM-ʦʩʚʽʪʘ ʙʝʟ ʤʠʩʪʝʮʴʢʠʭ ʜʠʩʮʠʧʣʽʥ ʽ 

ʢʨʝʘʪʠʚʥʦʩʪʽ ï ʮʝ ʚʞʝ ʚʯʦʨʘʰʥʽʡ ʜʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, STEM ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ 

STEɸM (STEM + Art ï ʤʠʩʪʝʮʪʚʦ) ï ʚʜʦʩʢʦʥʘʣʝʥʘ ʚʝʨʩʽʷ STEM-ʩʚʽʪʠ, ʚ ʷʢʫ 

ʽʥʪʝʛʨʦʚʘʥʝ ʤʠʩʪʝʮʪʚʦ. 

ʇʝʨʝʚʘʛʠ STEM-ʦʩʚʽʪʠ: 

V ʽʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʥʥʷ; 

V ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ; 

V ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ; 

V ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʚʣʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʷʭ; 

V ʨʦʙʦʪʘ ʚ ʢʦʤʘʥʜʽ;  

V ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʪʝʭʥʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ; 

V ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ; 

V ʧʨʷʤʠʡ ʰʣʷʭ ʚʽʜ ʥʘʚʯʘʥʥʷ ʜʦ ʢʘʨôʻʨʠ; 

V ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʙʫʨʭʣʠʚʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

STEAM-ʧʨʦʻʢʪ ʥʝʦʙʭʽʜʥʦ ʨʦʟʧʦʯʘʪʠ ʟ ʧʝʨʝʚʽʨʢʠ ʯʠʪʘʮʴʢʦʾ ʛʨʘʤʦʪʥʦʩʪʽ 

ʫʯʥʽʚ, ʱʦʙ ʟ'ʷʩʫʚʘʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʝʤʦʮʽʡʥʦʛʦ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ, ʝʩʪʝʪʠʯʥʦʛʦ 

ʩʧʨʠʡʥʷʪʪʷ ʡ ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʦʯʠʪʘʥʦʛʦ; ʨʦʟʫʤʽʥʥʷ ʽʥʬʦʨʤʘʮʽʾ: ʫʤʽʥʥʷ ʚʠʷʚʠʪʠ 

ʧʨʠʭʦʚʘʥʫ ʡ ʦʯʝʚʠʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʚʠʩʣʦʚʣʶʚʘʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʜʦʚʦʜʠʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʘʨʛʫʤʝʥʪʽʚ; ʚʠʩʣʦʚʣʶʚʘʪʠ ʽʜʝʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʫʤʽʥʥʷʤ ʪʝʢʩʪʫ ʧʽʩʣʷ 

ʡʦʛʦ ʘʥʘʣʽʟʫ ʽ ʜʦʙʦʨʫ ʢʦʥʪʨʘʨʛʫʤʝʥʪʽʚ; ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ 

ʤʝʜʽʘʪʝʢʩʪʘʭ.  ʂʦʤʧʝʪʝʥʪʥʽ ʯʠʪʘʯʽ ʤʦʞʫʪʴ ʯʠʪʘʪʠ ʪʝʢʩʪ ʧʦʚʥʽʩʪʶ ʡ ʫʚʘʞʥʦ, ʱʦʙ 

ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʫ ʜʫʤʢʫ ʡ ʦʩʤʠʩʣʠʪʠ ʪʝʢʩʪ ʷʢ ʻʜʠʥʝ ʮʽʣʝ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʯʠʪʘʮʴʢʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʻ ʥʝ ʣʠʰʝ ʦʩʥʦʚʦʶ ʜʣʷ ʫʩʧʽʭʽʚ ʚ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʽ 
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ʥʘʧʨʷʤʘʭ ʦʩʚʽʪʠ, ʘʣʝ ʡ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʧʣʽʜʥʦʾ ʫʯʘʩʪʽ ʚ ʙʽʣʴʰʦʩʪʽ ʩʬʝʨ 

ʜʦʨʦʩʣʦʛʦ ʞʠʪʪʷ.  

STEAM-ʇʈʆɭʂʊçɽʅɽʈɻʆɿɹɽʈɯɻɸʖʏʀʁ ɽʂʆɹʋɼʀʅʆʂè 

ɺʽʢ ʫʯʥʽʚ: 14-16 ʨʦʢʽʚ (8-11 ʢʣʘʩʠ). 

ʂʽʣʴʢʽʩʪʴ ʜʽʪʝʡ ʫ ʛʨʫʧʽ: 8. 

ʗʢʽ ʜʠʩʮʠʧʣʽʥʠ ʧʦʻʜʥʫʻ: ʽʥʬʦʨʤʘʪʠʢʘ, ʽʥʞʝʥʝʨʽʷ, ʤʘʪʝʤʘʪʠʢʘ, ʛʝʦʛʨʘʬʽʷ, 

ʭʽʤʽʷ, ʙʽʦʣʦʛʽʷ, ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʪʘ ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ, ʪʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ. 

ʄʝʪʘ: ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʝʢʦʙʫʜʠʥʢʫ, ʷʢʠʡ ʥʝ ʟʘʚʜʘʻ ʰʢʦʜʠ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ.  

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ: 4 ï 6 ʪʠʞʥʽʚ. 

ɽʪʘʧʠ 

ʧʨʦʻʢʪʫ 
ɿʤʽʩʪ ʨʦʙʦʪʠ ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ 

ɯ 
ɹʫʜʽʚʥʠʮʪʚʦ ʝʢʦʙʫʜʠʥʢʫ: ʤʨʽʷ ʯʠ ʨʝʘʣʴʥʽʩʪʴ 

(ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʪʝʤʠ) 

ɺʯʠʪʝʣʴ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ 

ɯɯ ɺʠʙʽʨ ʤʽʩʮʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʝʢʦʙʫʜʠʥʢʫ ɺʯʠʪʝʣʴ ʛʝʦʛʨʘʬʽʾ 

ɯɯɯ ʈʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʝʢʦʙʫʜʠʥʢʫ 
ɺʯʠʪʝʣʴ 

ʤʘʪʝʤʘʪʠʢʠ 

ɯV ʂʦʥʮʝʧʮʽʷ ʚʦʜʦ- ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʝʢʦʙʫʜʠʥʢʫ ɺʯʠʪʝʣʴ ʛʝʦʛʨʘʬʽʾ 

V 
ʃʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ ʪʘ ʦʟʝʣʝʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʙʽʣʷ 

ʝʢʦʙʫʜʠʥʢʫ 
ɺʯʠʪʝʣʴ ʙʽʦʣʦʛʽʾ 

Vɯ 
ʏʠʩʪʦʪʘ ʝʢʦʙʫʜʠʥʢʫ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʪʘ 

ʜʦʚʢʽʣʣʷ 
ɺʯʠʪʝʣʴ ʭʽʤʽʾ 

Vɯɯ ʉʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʝʢʦʙʫʜʠʥʢʫ 
ɺʯʠʪʝʣʴ 

ʽʥʬʦʨʤʘʪʠʢʠ 

 

ɯ ʝʪʘʧ. ɹʋɼɯɺʅʀʎʊɺʆ ɽʂʆɹʋɼʀʅʂʋ: ʄʈɯʗ ʏʀ ʈɽɸʃʔʅɯʉʊʔ 

ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʫʯʥʽʚ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʜʠʥʘʤʽʯʥʦ 

ʥʘʙʠʨʘʻ ʦʙʝʨʪʽʚ ʪʝʥʜʝʥʮʽʷ ʟʚʝʜʝʥʥʷ ʝʢʦʙʫʜʠʥʢʽʚ. ɼʣʷ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʚʦʥʘ ʪʝʞ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʘ. ɯ ʥʝ ʣʠʰʝ ʯʝʨʝʟ 

ʝʢʦʣʦʛʽʶ, ʘ ʡ ʯʝʨʝʟ ʝʢʦʥʦʤʽʶ, ʙʦ ʝʢʦʙʫʜʠʥʢʠ ï ʮʝ ʜʝʰʝʚʽ ʙʫʜʠʥʢʠ. ɸʣʝ ʯʠ 

ʢʦʞʝʥ ʪʘʢʠʡ ʜʽʤ ʻ ʧʦ-ʩʧʨʘʞʥʴʦʤʫ ʝʢʦʣʦʛʽʯʥʠʤ? ʏʠ ʚʩʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʻ 

ʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʣʶʜʠʥʠ? ɯ, ʚʨʝʰʪʽ-ʨʝʰʪ, ʯʠ ʜʽʡʩʥʦ ʛʦʩʧʦʜʘʨ ʽʟ ʩʝʨʝʜʥʽʤ 

ʜʦʩʪʘʪʢʦʤ  ʤʦʞʝ ʩʦʙʽ ʡʦʛʦ ʜʦʟʚʦʣʠʪʠ? 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ çɿʥʘʶ, ʚʤʽʶ, ʤʦʞʫè, 

ʫʯʥʽ ʟʘʧʦʚʥʶʶʪʴ ʪʘʙʣʠʮʶ, ʫ ʷʢʽʡ ʟʘʟʥʘʯʘʶʪʴ, ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʜʣʷ ʥʠʭ 
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ʚʽʜʦʤʦʶ, ʱʦ ʚʦʥʠ ʚʤʽʶʪʴ ʪʘ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʟ ʜʘʥʦʛʦ ʧʨʦʻʢʪʫ, ʘ ʷʢʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʢʦʚʦ ʦʧʨʘʮʶʚʘʪʠ. 

ɿʥʘʶ, ʚʤʽʶ, ʤʦʞʫ ʅʝʚʽʜʦʤʝ ʜʣʷ ʥʘʩ 

ʇʽʩʣʷ ʟʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ ʧʨʦʧʦʥʫʻ ʫʯʥʷʤ 

ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʪʝʢʩʪʦʤ (ʟʘ QR-ʢʦʜʦʤ) ʧʨʦ ʽʩʪʦʨʽʶ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʯʠ ʻ 

ʥʦʚʘʪʦʨʩʴʢʦʶ ʽʜʝʷ ʩʪʚʦʨʝʥʥʷ ʝʢʦʙʫʜʠʥʢʽʚ? ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʝʪʦʜ çɿʘʡʤʠ ʧʦʟʠʮʽʶè, ʫʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʚʝʩʪʠ 

ʘʨʛʫʤʝʥʪʠ çʟʘè ʪʘ çʧʨʦʪʠè ʙʫʜʽʚʥʠʮʪʚʘ ʝʢʦʙʫʜʠʥʢʽʚ.  

 

ɽʢʦʣʦʛʽʯʥʦ ʯʠʩʪʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ï ʤʘʡʙʫʪʥʻ ʙʫʜʽʚʥʠʮʪʚʦ 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ɼʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʩʪʫʧʥʦʛʦ 

ʪʝʢʩʪʫ (ʟʘ QR-ʢʦʜʦʤ) ʫʯʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʪʦʜ 

çʏʠʪʘʥʥʷ ʟ ʤʘʨʢʫʚʘʥʥʷʤè. ɯʥʬʦʨʤʘʮʽʷ, ʱʦ ʻ ʚ ʪʝʢʩʪʽ, 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

«+» - ʚʽʜʦʤʝ;  

«-» - ʩʫʧʝʨʝʯʠʪʴ ʫʷʚʣʝʥʥʷʤ ʘʙʦ ʻ ʥʦʚʠʤ;  

«!» - ʮʽʢʘʚʘ ʽ ʥʝʦʯʽʢʫʚʘʥʽ ʽʥʬʦʨʤʘʮʽʷ;  

«?» - ʥʝʟʨʦʟʫʤʽʣʦ, ʚʠʥʠʢʣʦ ʙʘʞʘʥʥʷ ʜʽʟʥʘʪʠʩʷ ʙʽʣʴʰʝ. 

ʇʽʩʣʷ ʨʦʙʦʪʠ ʟ ʪʝʢʩʪʦʤ ʤʦʞʥʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʟʥʘʯʦʢ ʫ ʪʘʙʣʠʮʽ: 

+ - ! ? 
ʚʽʜʦʤʝ ʩʫʧʝʨʝʯʠʪʴ 

ʫʷʚʣʝʥʥʷʤ ʘʙʦ ʻ 

ʥʦʚʠʤ 

ʮʽʢʘʚʘ ʽ ʥʝʦʯʽʢʫʚʘʥʽ 

ʽʥʬʦʨʤʘʮʽʷ 

ʥʝʟʨʦʟʫʤʽʣʦ, 

ʚʠʥʠʢʣʦ ʙʘʞʘʥʥʷ 

ʜʽʟʥʘʪʠʩʷ ʙʽʣʴʰʝ 

 

ʑʦ ʪʘʢʝ ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ 

 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʝʪʦʜ çʂʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʪʝʢʩʪʫè ʘʙʦ ʤʝʪʦʜ çʂʣʘʩʪʝʨè, 

ʫʯʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʩʪ ʪʝʢʩʪʫ (ʟʘ QR-ʢʦʜʦʤ) ʫ ʚʠʛʣʷʜʽ ʢʘʨʪʠ, ʙʣʦʢ-ʩʭʝʤʠ. 

ʂʨʽʤ ʬʽʢʩʘʮʽʾ ʦʩʥʦʚʥʠʭ ʽʜʝʡ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʚʥʫʪʨʽʰʥʽ ʣʦʛʽʯʥʽ ʟʚ'ʷʟʢʠ 
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ʽʥʬʦʨʤʘʮʽʾ ʫ ʪʝʢʩʪʽ.  

 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ʇʦʨʷʜʦʢ ʨʦʙʠʪʠ ʥʘʜ ʢʘʨʪʦʶ ʤʦʞʝ ʙʫʪʠ 

ʪʘʢʠʤ: 

- ʧʦʟʥʘʯʝʥʥʷ ʫ ʮʝʥʪʨʽ ʘʨʢʫʰʘ ʪʝʤʠ (ʦʩʥʦʚʥʦʛʦ ʧʦʥʷʪʪʷ ʯʠ ʽʜʝʾ) 

ʪʝʢʩʪʫ; 

- ʚʠʷʚʣʝʥʥʷ ʟʤʽʩʪʦʚʠʭ ʯʘʩʪʠʥ ʽʥʬʦʨʤʘʮʽʾ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʦʛʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ; 

- ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʽʜʝʡ (ʢʣʶʯʦʚʽ ʩʣʦʚʘ) ʪʝʢʩʪʫ ʷʢ ʢʦʤʧʦʥʝʥʪʠ 

ʩʭʝʤʠ (ʢʣʘʩʪʝʨʘ); 

- ʧʦʟʥʘʯʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʽʜʝʡ ʩʪʨʽʣʢʘʤʠ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʙʽʨ ʤʽʩʮʷ ʜʣʷ ʝʢʦʙʫʜʠʥʢʫ 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ʇʨʠ ʨʦʙʦʪʽ ʟ ʪʝʢʩʪʦʤ (ʟʘ QR-ʢʦʜʦʤ) ʫʯʥʷʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʪʦʜ çʇʦʜʚʽʡʥʠʡ 

ʱʦʜʝʥʥʠʢè. ʎʝʡ ʤʝʪʦʜ ʩʧʨʠʷʻ ʚʜʫʤʣʠʚʦʤʫ ʯʠʪʘʥʥʶ ʪʘ 

ʜʦʟʚʦʣʷʻ ʛʣʠʙʰʝ ʦʩʤʠʩʣʠʪʠ ʽʜʝʾ ʪʝʢʩʪʫ, ʧʦʚ'ʷʟʘʪʠ 

ʧʨʦʯʠʪʘʥʝ ʟ ʘʢʪʫʘʣʴʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʽ ʧʨʦʙʣʝʤʘʤʠ. 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ʇʽʩʣʷ ʧʨʦʯʠʪʘʥʥʷ ʪʝʢʩʪʫ ʫʯʥʽ 

ʦʙʠʨʘʶʪʴ ʮʠʪʘʪʠ, ʷʢʽ ʩʧʨʘʚʠʣʠ ʥʘ ʥʠʭ ʥʘʡʙʽʣʴʰʝ ʚʨʘʞʝʥʥʷ, ʚʠʢʣʠʢʘʣʠ 

ʩʭʚʘʣʝʥʥʷ, ʧʨʦʪʝʩʪ ʯʠ ʥʝʟʨʦʟʫʤʽʥʥʷ, ʪʘ ʢʦʤʝʥʪʫʶʪʴ ʾʭ. 

ɿʘʧʠʩʠ ʤʦʞʥʘ ʦʬʦʨʤʠʪʠ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ: 

 

ʎʠʪʘʪʘ 

ʂʦʤʝʥʪʘʨ 

(ʏʦʤʫ ʟʘʧʠʩʘʥʘ ʩʘʤʝ ʮʷ ʮʠʪʘʪʘ?  

ʇʨʦ ʱʦ ʚʦʥʘ ʟʤʫʰʫʻ ʟʘʤʠʩʣʠʪʠʩʴ?) 

ʇʽʜʩʫʤʦʢ ɯ ʝʪʘʧʫ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʥʘʜ STEAM-ʧʨʦʻʢʪʦʤ ʫʚʘʛʘ 

ʧʝʜʘʛʦʛʽʚ ʟʦʩʝʨʝʜʞʫʚʘʣʘʩʷ ʥʘ ʧʝʨʝʚʽʨʮʽ ʚ ʫʯʥʽʚ ʥʘʚʠʯʦʢ ʯʠʪʘʥʥʷ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʘʣʠ ʧʦʰʫʢ, ʚʽʜʙʽʨ, ʪʣʫʤʘʯʝʥʥʷ, ʽʥʪʝʛʨʫʚʘʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʟ ʫʩʴʦʛʦ ʥʘʷʚʥʦʛʦ ʤʘʩʠʚʫ ʪʝʢʩʪʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʠʪʫʘʮʽʷʤʠ, ʱʦ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʤ ʧʦʚʥʽʩʪʶ ʚʜʘʣʦʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʧʝʨʰʦʛʦ ʝʪʘʧʫ 
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STEAM-ʧʨʦʻʢʪʫ: ʩʬʦʨʤʫʚʘʪʠ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʯʠʪʘʯʘ, ʷʢʠʡ ʙʠ ʚʜʘʚʘʚʩʷ ʜʦ 

ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘʚʠʯʦʢ ʽ ʩʪʨʘʪʝʛʽʡ, ʱʦʙ ʟʥʘʡʪʠ ʽʥʬʦʨʤʘʮʽʶ ʡ ʟʨʦʟʫʤʽʪʠ, ʘ 

ʪʘʢʦʞ ʢʨʠʪʠʯʥʦ ʦʮʽʥʠʪʠ ʾʾ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ. 

ɯɯ ʝʪʘʧ. ɺʀɹɯʈ ʄɯʉʎʗ ɼʃʗ ɹʋɼɯɺʅʀʎʊɺɸ ɽʂʆɹʋɼʀʅʂʋ 

ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʫʯʥʽʚ. ɹʫʜʴ-ʷʢʝ ʙʫʜʽʚʥʠʮʪʚʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʧʣʘʥʫʚʘʥʥʷ: ʧʣʘʥʫʚʘʥʥʷ ʩʘʤʦʛʦ ʙʫʜʠʥʢʫ, ʧʣʘʥʫʚʘʥʥʷ ʚʠʪʨʘʪ, 

ʧʣʘʥʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʽ ʧʣʘʥʫʚʘʥʥʷ. ɸʣʝ ʥʝ ʤʝʥʰ 

ʚʘʞʣʠʚʠʤ ʧʣʘʥʫʚʘʥʥʷʤ ʻ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʩʧʦʨʫʜ ʥʘ 

ʜʽʣʷʥʮʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ï ʨʦʟʤʽʱʝʥʥʷ ʙʫʜʠʥʢʫ. ɺʽʜ ʨʦʟʤʽʱʝʥʥʷ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʠʥʢʫ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ 

ʟʘʪʨʘʪ ʥʘ ʦʧʘʣʝʥʥʷ, ʙʫʜʠʥʦʢ ʧʦʪʨʽʙʥʦ ʨʦʟʤʽʩʪʠʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʙʽʣʴʰʽʩʪʴ 

ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ ʙʫʣʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʽʚʜʝʥʴ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʘʢʫʤʫʣʶʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʘʤʠ ʙʫʜʠʥʢʫ ʪʝʧʣʘ ʚʽʜ ʟʠʤʦʚʠʭ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ, ʱʦ ʧʨʦʥʠʢʘʶʪʴ 

ʯʝʨʝʟ ʤʘʢʩʠʤʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʜʦ ʩʦʥʮʷ ʚʽʢʥʘ. ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠʨʦʜʥʫ ʝʥʝʨʛʽʶ ʩʦʥʮʷ ʜʣʷ ʦʙʽʛʨʽʚʫ ʙʫʜʠʥʢʫ.  

ʄʽʩʮʝ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʙʫʜʠʥʢʫ ʧʦʚʠʥʥʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

- ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʘʝʨʦʧʦʨʪʽʚ, ʤʘʛʽʩʪʨʘʣʝʡ, 

ʟʘʣʽʟʥʠʮʴ ʪʘ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, 

ʰʫʤʽʚ ʽ ʚʽʙʨʘʮʽʾ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʦʪʦʯʝʥʥʽ ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʷʢʽ ʻ ʜʞʝʨʝʣʦʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ; 

- ʧʦʢʘʟʥʠʢʠ ʯʠʩʪʦʪʠ ʚʦʜʠ, ʧʦʚʽʪʨʷ ʽ ˇʨʫʥʪʫ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʜʦʧʫʩʪʠʤʠʭ ʥʦʨʤʘʭ; 

- ʙʘʞʘʥʦ, ʱʦʙ ʧʦʨʫʯ ʙʫʣʠ ʟʝʣʝʥʽ ʤʘʩʠʚʠ ʽ ʚʦʜʦʡʤʘ, ʥʘʧʨʠʢʣʘʜ, ʨʽʯʢʘ ʘʙʦ 

ʦʟʝʨʦ; 

- ʤʽʩʮʝ ʧʦʚʠʥʥʝ ʜʦʙʨʝ ʦʩʚʽʪʣʶʚʘʪʠʩʷ ʩʦʥʮʝʤ; 

- ʧʣʦʱʘ ʜʽʣʷʥʢʠ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʨʦʟʤʽʨʘʤ ʤʘʡʙʫʪʥʴʦʛʦ ʙʫʜʠʥʢʫ ʽ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ. 



106 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ʋʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʢʣʘʩʪʠ ʧʣʘʥ ʜʽʣʷʥʢʠ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ, ʥʘ ʷʢʦʤʫ ʙʫʜʝ ʧʦʟʥʘʯʝʥʦ ʨʦʟʤʽʱʝʥʥʷ ʙʫʜʠʥʢʫ ʪʘ ʽʥʰʠʭ ʩʧʦʨʫʜ. 

ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʟʥʘʥʥʷ ʟ ʪʝʤʠ çɻʝʦʛʨʘʬʽʯʥʘ ʢʘʨʪʘè (6 ʢʣʘʩ) ʪʘ çʊʦʧʦʛʨʘʬʽʯʥʘ 

ʢʘʨʪʘè (8 ʢʣʘʩ), ʫʯʥʽ ʩʢʣʘʜʘʶʪʴ ʧʣʘʥ ʜʽʣʷʥʢʠ ʟ ʨʦʟʤʽʱʝʥʠʤʠ ʙʫʜʽʚʣʷʤʠ. 

ʇʽʜʩʫʤʦʢ  ɯɯ ʝʪʘʧʫ. ʇʨʘʮʶʶʯʠ ʥʘʜ ʜʘʥʠʤ ʝʪʘʧʦʤ ʧʨʦʻʢʪʫ, ʫʯʥʽ, 

ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ ʥʶʘʥʩʠ ʫ ʚʠʙʦʨʽ ʤʽʩʮʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʩʢʣʘʣʠ ʧʣʘʥ ʜʽʣʷʥʢʠ, ʥʘ 

ʷʢʦʤʫ ʧʦʟʥʘʯʠʣʠ ʨʦʟʤʽʱʝʥʥʷ ʙʫʜʠʥʢʫ ʪʘ ʽʥʰʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʧʦʨʫʜ. 

ɺʠʢʦʥʫʶʯʠ ʟʘʚʜʘʥʥʷ ʪʘ ʦʧʨʘʮʴʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʶ, ʫʯʥʽ ʨʦʟʚʠʥʫʣʠ 

ʥʝʩʪʘʥʜʘʨʪʥʝ ʤʠʩʣʝʥʥʷ, ʫʤʽʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʟ 

ʢʫʨʩʫ ʛʝʦʛʨʘʬʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. 

Iɯɯ ʝʪʘʧ. ʈʆɿʈɸʍʋʅʆʂ ɺʀʊʈɸʊ ʅɸ ɹʋɼɯɺʅʀʎʊɺʆ ɽʂʆɹʋɼʀʅʂʋ 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ STEM-ʦʩʚʽʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʮʝ 

ʧʨʝʢʨʘʩʥʘ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʤʠʩʣʠʪʠ ʪʘ ʟʥʘʭʦʜʠʪʠ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ, ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ, ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʩʧʽʚʧʨʘʮʶ ʟ ʽʥʰʠʤʠ ʫʯʥʷʤʠ ʪʘ ʚʯʠʪʝʣʝʤ. ʋʯʝʥʴ ʚʯʠʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʽʜʝʾ ʪʘ 

ʚʪʽʣʶʚʘʪʠ ʾʭ ʚ ʞʠʪʪʷ, ʧʨʝʟʝʥʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ STEɸM-ʧʨʦʻʢʪʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ  ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʞʝʥʝʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʨʝʘʣʴʥʠʭ 

ʟʘʚʜʘʥʴ, ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʜʠʟʘʡʥʫ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʦʣʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʾʭʥʴʦʤʫ 

ʚʠʨʽʰʝʥʥʽ. 

ɯ. ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʤʦʪʠʚʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. ɿʘʥʫʨʝʥʥʷ 

ʫʯʥʽʚ ʫ ʧʨʘʢʪʠʯʥʝ ʪʘ ʚʽʜʢʨʠʪʝ ʜʦʩʣʽʜʞʝʥʥʷ (ʟʘ QR-ʢʦʜʦʤ). 

ɯɯ. ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʥʦʛʦ ʧʠʪʘʥʥʷ 

ɸ ʯʠ ʟʘʜʘʚʘʣʠʩʴ ʚʠ ʧʠʪʘʥʥʷʤ, ʷʢ ʩʘʤʝ ʧʦʙʫʜʦʚʘʥʠʡ 

ʙʫʜʠʥʦʢ, ʷʢ ʚʽʥ ʢʦʥʩʪʨʫʶʻʪʴʩʷ, ʷʢʽ ʚʠʜʠ ʙʫʜʠʥʢʽʚ ʽʩʥʫʶʪʴ? ʋ ʥʘʩ ʙʫʜʝ 

ʪʘʢʘ ʤʦʞʣʠʚʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʜʦ ʥʘʩ ʟʚʝʨʥʫʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʝ 

ʙʶʨʦ. ʋ ʽʥʞʝʥʝʨʽʚ ʪʘ ʽʥʞʝʥʝʨʦʢ ʚʠʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʟ ʪʠʤ, ʱʦ ʚʦʥʠ ʥʝ ʚʩʪʠʛʘʶʪʴ 

ʚʠʢʦʥʘʪʠ ʚʩʽ ʟʘʤʦʚʣʝʥʥʷ. ʊʦʤʫ ʚʦʥʠ ʧʨʦʩʷʪʴ ʥʘʩ ʧʨʦ ʜʦʧʦʤʦʛʫ. ʆʪʞʝ, ʚʽʪʘʶ ʚʘʩ 

ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʤʫ ʙʶʨʦ çɽʢʦʙʫʜʠʥʦʢè. 

https://www.youtube.com/watch?v=HHiM0IJp_AM
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʠ ʧʨʦʻʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʘʢʽ ʬʦʨʤʠ ʽ ʧʨʠʡʦʤʠ 

ʨʦʙʦʪʠ: ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʪʝʢʩʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʟ ʧʝʚʥʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ; ʩʢʣʘʜʘʥʥʷ ʚʣʘʩʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɺʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ ʤʘʻ ʪʨʠ ʝʪʘʧʠ ʨʝʘʣʽʟʘʮʽʾ: 

ʇʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ: 

- ʚʠʚʯʝʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ (ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ); 

- ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ɯʥʪʝʨʥʝʪʽ (ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʮʽʥ ʥʘ 

ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ); 

- ʢʦʤʫʥʽʢʘʮʽʷ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʽʟʥʠʭ ʧʨʦʬʝʩʽʡ ʙʫʜʫʚʘʥʥʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ çɿʘʡʤʠ ʧʦʟʠʮʽʶè, ʫʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʧʨʝʟʝʥʪʫʚʘʪʠ ʩʚʽʡ ʚʠʜ ʙʫʜʠʥʢʫ ʪʘ ʘʨʛʫʤʝʥʪʠ çʟʘè ʽ çʧʨʦʪʠè  

ʇʽʜʩʫʤʦʢ ɯɯɯ ʝʪʘʧʫ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʦʻʢʪʫ ʚ ʫʯʘʩʥʠʢʽʚ ʩʬʦʨʤʫʚʘʣʦʩʷ 

ʚʤʽʥʥʷ ʙʘʯʠʪʠ ʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ; ʨʦʟʫʤʽʪʠ ʟʤʽʩʪ ʽ 

ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʫʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʾʾ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʢʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 
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ʌʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʫʯʥʽʚ ʟʘʙʝʟʧʝʯʫʚʘʣʦʩʷ ʰʣʷʭʦʤ 

ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. 

ɯV ʝʪʘʧ. ʂʆʅʎɽʇʎɯʗ ɺʆɼʆ- ʊɸ ɽʅɽʈɻʆɿɹɽʈɽɾɽʅʅʗ ɺ 

ɽʂʆɹʋɼʀʅʂʋ 

ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʫʯʥʽʚ. ʏʦʤʫ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʙʝʨʝʛʪʠ 

ʝʥʝʨʛʽʶ? ɿʘʨʘʟ ʣʶʜʠʥʘ ʚʞʝ ʥʝ ʤʦʞʝ ʦʙʽʡʪʠʩʷ ʙʝʟ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʩʚʽʪʣʘ, ʪʝʧʣʘ ʙʘʪʘʨʝʡ ʚ ʢʚʘʨʪʠʨʽ, ʧʨʦʜʫʢʮʽʾ, ʱʦ ʩʪʚʦʨʶʻ ʥʘʰ 

ʟʚʠʯʥʠʡ ʢʦʤʬʦʨʪ. ʃʶʜʠʥʘ ʟʚʠʢʘʻ ʜʦ ʥʦʚʠʭ ʙʣʘʛ ʮʠʚʽʣʽʟʘʮʽʾ, ʥʘ 

ʷʢʽ ʧʦʪʨʽʙʥʘ ʚʩʝ ʙʽʣʴʰʘ ʽ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ. 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ ʫʯʥʽ 

ʧʨʦʧʦʥʫʶʪʴ ʟʘʭʦʜʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦ- ʪʘ ʚʦʜʦʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʠʥʢʫ. 

 

 

 

 

 
ɿʘʭʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ɿʘʭʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʚʦʜʦʝʬʝʢʪʠʚʥʦʩʪʽ 

  

 ʇʽʜʩʫʤʦʢ ɯV ʝʪʘʧʫ. ʄʠ ʧʝʨʝʢʦʥʘʥʽ, ʱʦ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʦʻʢʪʫ ʚ ʫʯʥʽʚ 

ʩʬʦʨʤʫʚʘʣʠʩʷ ʝʢʦʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʩʚʽʜʦʤʽʩʪʴ.  ʋʯʘʩʥʠʢʠ 

ʧʨʦʻʢʪʫ ʦʪʨʠʤʘʣʠ ʟʥʘʥʥʷ ʧʨʦ ʥʘʩʣʽʜʢʠ ʥʝʦʙʜʫʤʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; ʜʽʟʥʘʣʠʩʷ ʧʨʦ ʦʱʘʜʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ 

ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ  ʙʝʟ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʦʤʬʦʨʪʥʝ ʞʠʪʪʷ; ʥʘʚʯʠʣʠʩʷ 

ʝʢʦʥʦʤʠʪʠ, ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʽʥʘʥʩʠ.  

V ʝʪʘʧ. ʃɸʅɼʐɸʌʊʅʀʁ ɼʀɿɸʁʅ ʊɸ ʆɿɽʃɽʅɽʅʅʗ ʊɽʈʀʊʆʈɯɰ ɹɯʃʗ 

ɹʋɼʀʅʂʋ 

ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʫʯʥʽʚ. ʃʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ ï ʮʝ ʥʘʫʢʘ 

ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ. ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʻ 

ʛʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʫʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ: ʧʨʠʨʦʜʥʠʭ 

ʦʙôʻʢʪʽʚ, ʘʣʝʡ, ʜʦʨʽʞʦʢ, ʩʘʜʽʚ, ʚʦʜʦʡʤ ʪʘ ʽʥ. ʃʶʜʩʪʚʦ ʨʦʟʚʠʚʘʣʦʩʷ ʥʝ ʦʜʥʝ 

ʩʪʦʨʽʯʯʷ, ʧʝʨʰ ʥʽʞ ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ ʩʪʘʚ ʦʢʨʝʤʦʶ ʛʘʣʫʟʟʶ. ɿ ʯʘʩʽʚ 
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ʩʝʨʝʜʥʴʦʚʽʯʯʷ, ʷʢ ʧʨʠʢʨʘʩʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʦʪʦʯʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʘʜʠ. ʋ 

ʪʽ ʯʘʩʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʪʘʨʦʜʘʚʥʴʦʛʦ ʉʭʦʜʫ ʩʘʜʽʚʥʠʮʪʚʦ ʢʦʨʠʩʪʫʚʘʣʦʩʷ ʚʝʣʠʢʠʤ 

ʧʦʧʠʪʦʤ ʽ, ʧʦ ʩʫʪʽ, ʚʦʥʦ ʻ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʜʦ ʩʪʘʥʦʚʣʝʥʥʷ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʜʠʟʘʡʥʫ. ʅʘʡʷʩʢʨʘʚʽʰʠʤ ʧʨʠʢʣʘʜʦʤ ʧʨʦʷʚʫ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʪʠʭ ʯʘʩʽʚ ʻ 

ʟʥʘʤʝʥʠʪʽ ɺʠʩʷʯʽ ʉʘʜʠ, ʷʢʽ ʟʘʚʦʶʚʘʣʠ ʪʠʪʫʣ ʦʜʥʦʛʦ ʟ ʉʝʤʠ ʏʫʜʝʩ ʩʚʽʪʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʣʶʜʩʪʚʦ ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʣʦ ʜʦʩʚʽʜ ʫ ʩʪʚʦʨʝʥʥʽ ʢʨʘʩʠ, ʰʣʷʭʦʤ 

ʧʦʻʜʥʘʥʥʷ ʟʝʣʝʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ɼʽʻʚʠʤ ʤʝʪʦʜʦʤ ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʻ çʂʦʰʠʢ 

ʽʜʝʡè. ɺʯʠʪʝʣʴ ʩʪʘʚʠʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʫʯʥʽ ʟʥʘʶʪʴ ʧʨʦ ʧʝʚʥʫ ʪʝʤʫ. 

ʂʦʞʝʥ ʫʯʝʥʴ ʟʘʧʠʩʫʻ ʪʝ, ʱʦ ʟʛʘʜʘʻ (ʥʘ ʮʝ ʚʠʜʽʣʷʻʪʴʩʷ 2 ʭʚ.). ɼʘʣʽ ʫʯʥʽ 

ʦʙʤʽʥʶʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʢʦʤʘʥʜʘʭ ï ʟʘʧʠʩʫʶʪʴ ʥʦʚʽ ʽʜʝʾ, ʷʢʱʦ 

ʪʘʢʽ ʚ ʢʦʛʦʩʴ ʟôʷʚʣʷʪʴʩʷ. ʇʦʪʽʤ ʧʦ ʢʦʣʫ ʢʦʞʥʘ ʢʦʤʘʥʜʘ ʥʘʟʠʚʘʻ 

ʷʢʠʡʩʴ ʽʟ ʟʘʧʠʩʘʥʠʭ ʬʘʢʪʽʚ ʽ ʚʩʽ ʨʘʟʦʤ ʩʢʣʘʜʘʶʪʴ ʻʜʠʥʠʡ ʩʧʠʩʦʢ 

ʽʜʝʡ ʫ ʚʠʛʣʷʜʽ ʪʝʟ ï ʚ ʦʜʠʥ çʢʦʰʠʢè. ʄʦʞʥʘ ʚʟʷʪʠ ʨʝʘʣʴʥʠʡ ʢʦʰʠʢ ʽ ʩʢʣʘʜʘʪʠ 

ʪʫʜʠ ʧʘʧʽʨʮʽ ʟ ʽʜʝʷʤʠ, ʘʙʦ ʞ ʥʘʤʘʣʶʚʘʪʠ ʡʦʛʦ ʥʘ ʧʣʘʢʘʪʽ ʽ ʧʨʠʣʽʧʣʶʚʘʪʠ ʪʫʜʠ 

ʩʪʽʢʝʨʠ. ɻʦʣʦʚʥʠʡ ʧʨʠʥʮʠʧ ï ʟʘʧʠʩʫʶʪʴʩʷ ʫʩʽ ʽʜʝʾ, ʥʘʚʽʪʴ ʧʦʤʠʣʢʦʚʽ. ʅʘʧʨʠʢʽʥʮʽ 

ʧʦʪʨʽʙʥʦ ʚʠʧʨʘʚʠʪʠ ʥʝʜʦʩʪʦʚʽʨʥʽ ʪʝʟʠ ʽ ʚʧʠʩʘʪʠ ʪʫʜʠ ʨʘʟʦʤ ʟ ʜʽʪʴʤʠ ʥʦʚʫ  

ʽʥʬʦʨʤʘʮʽʶ. 

ʍʚʦʡʥʽ ʨʦʩʣʠʥʠ ï ʜʞʝʨʝʣʦ ʬʽʪʦʥʮʠʜʽʚ. 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. 

ʇʨʠʡʦʤ çɼʠʚʫʡè 

ʅʘʡʙʫʜʝʥʥʽʰʽ ʧʨʝʜʤʝʪʠ, ʧʦʜʽʾ ʪʘ ʷʚʠʱʘ ʤʦʞʫʪʴ ʩʪʘʪʠ ʜʠʚʥʠʤʠ, 

ʷʢʱʦ ʥʘ ʥʠʭ ʧʦʜʠʚʠʪʠʩʷ ʟ ʽʥʰʦʾ ʪʦʯʢʠ ʟʦʨʫ. ʇʝʨʝʬʨʘʟʦʚʫʶʯʠ 

ʜʘʚʥʴʦʛʨʝʮʴʢʦʛʦ ʤʠʩʣʠʪʝʣʷ ɸʨʠʩʪʦʪʝʣʷ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ 

ʟʥʘʥʥʷ ʧʦʯʠʥʘʶʪʴʩʷ  ʟ ʧʦʜʠʚʫ.  

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ɼʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʪʝʭʥʦʣʦʛʽʶ çʂʦʣʦ 

ʽʜʝʡè. ʋʯʥʽ ʧʨʘʮʶʶʪʴ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭ, ʷʢʠʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʧʽʜʽʙʨʘʪʠ ʨʦʩʣʠʥʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʚʦʛʦ ʢʚʽʪʢʦʚʦʛʦ ʛʦʜʠʥʥʠʢʘ. 

ɻʨʫʧʠ ʚʠʩʣʦʚʣʶʶʪʴʩʷ ʧʦ ʯʝʨʟʽ. ʂʦʣʠ ʚʩʽ ʽʜʝʾ ʚʠʩʣʦʚʣʝʥʽ, ʫʯʥʽ 

ʟʘʧʦʚʥʶʶʪʴ ʪʘʙʣʠʮʶ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʶ: 
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ʏʘʩ ʜʦʙʠ                ɺʽʜʢʨʠʚʘʶʪʴʩʷ 

4-5 ʛʦʜ  

6-7 ʛʦʜ  

7-8 ʛʦʜ  

9 ʛʦʜ  

                    ʏʘʩ ʜʦʙʠ                ɿʘʢʨʠʚʘʶʪʴʩʷ 

16-17 ʛʦʜ  

17-18 ʛʦʜ  

18-19 ʛʦʜ  

19-20 ʛʦʜ  

 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ.ɺʧʨʘʚʘ çʇʨʝʩ-ʢʦʥʬʝʨʝʥʮʽʷè. 

ʆʙʛʦʚʦʨʝʥʥʷ ʧʝʨʝʣʽʢʫ ʨʦʩʣʠʥ, ʷʢʽ  ʙʫʜʫʪʴ ʚʠʩʘʜʞʝʥʽ ʥʘ  

ʪʝʨʠʪʦʨʽʾ. 

ʇʽʜʩʫʤʦʢ V ʝʪʘʧʫ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ STEAM-ʧʨʦʻʢʪʫ ʫʯʥʽ 

ʟôʷʩʫʚʘʣʠ ʩʧʦʩʦʙʠ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʰʣʷʭʦʤ 

ʦʟʝʣʝʥʝʥʥʷ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʨʦʜʦʚʞʫʚʘʣʠ ʚʯʠʪʠʩʷ ʬʦʨʤʫʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ, 

ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʨʦʟʚʠʚʘʪʠ ʟʜʽʙʥʦʩʪʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ. 

 

Vɯ ʝʪʘʧ. ʏʀʉʊʆʊɸ ɽʂʆɹʋɼʀʅʂʋ ɹɽɿ ʐʂʆɼʀ ɼʃʗ ɿɼʆʈʆɺôʗ 

ʃʖɼʀʅʀ ʊɸ ɼʆɺʂɯʃʃʗ 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ 

çʇʨʝʩè, ʫʯʥʽ ʟʘʧʦʚʥʶʶʪʴ ʪʘʙʣʠʮʶ, ʧʦʛʦʜʞʫʶʯʠʩʴ 

ʯʠ ʥʝ ʧʦʛʦʜʞʫʶʯʠʩʴ ʟ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʗ ʧʦʛʦʜʞʫʶʩʴ, ʪʦʤʫ ʱʦé ʗ ʥʝ ʧʦʛʦʜʞʫʶʩʴ, ʪʦʤʫ ʱʦé 

 

ʄʠʡʥʽ ʟʘʩʦʙʠ: ʟʘ ʽ ʧʨʦʪʠ 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ʇʨʠ ʨʦʙʦʪʽ ʟ ʪʝʢʩʪʦʤ ʫʯʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠʡʦʤ çʈʦʤʘʰʢʘ ɹʣʫʤʘè ʽ ʩʢʣʘʩʪʠ 6 ʧʠʪʘʥʴ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʪʝʢʩʪʫ. çʈʦʤʘʰʢʘè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʝʩʪʠ ʧʝʣʶʩʪʦʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʽʩʪʠʪʴ  ʧʝʚʥʠʡ 

ʪʠʧ ʟʘʧʠʪʘʥʴ. 

1. ɿʥʘʥʥʻʚʽ (ʧʨʦʩʪʽ) ʟʘʧʠʪʘʥʥʷ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʷʢʽ, 

ʧʦʪʨʽʙʥʦ ʥʘʟʚʘʪʠ ʷʢʽʩʴ ʬʘʢʪʠ, ʚʽʜʪʚʦʨʠʪʠ ʧʝʚʥʫ ʽʥʬʦʨʤʘʮʽʶ: 

(çʑʦ?è, çʂʦʣʠ?è, çɼʝ?è). 
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2. ʋʪʦʯʥʶʶʯʽ ʟʘʧʠʪʘʥʥʷ (ʥʘ ʨʦʟʫʤʽʥʥʷ). (çʗʢʱʦ ʷ ʧʨʘʚʠʣʴʥʦ ʟʨʦʟʫʤʽʚ, 

ʪʦéè). 

3. ʇʨʘʢʪʠʯʥʽ ʟʘʧʠʪʘʥʥʷ (çʗʢ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ?..è, çʑʦ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ?..»). 

4. ʉʠʥʪʝʟʫʶʯʽ ʟʘʧʠʪʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ (ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʩʣʦʚʘ çʏʦʤʫ?è). 

5. ʆʮʽʥʶʚʘʣʴʥʽ ʟʘʧʠʪʘʥʥʷ (ʜʦʙʨʝ ʯʠ ʧʦʛʘʥʦ, ʧʨʘʚʠʣʴʥʦ ʯʠ ʥʝʧʨʘʚʠʣʴʥʦ). 

6. ʊʚʦʨʯʽ ʟʘʧʠʪʘʥʥʷ (ʝʣʝʤʝʥʪʠ ʫʤʦʚʥʦʩʪʽ, ʧʨʠʧʫʱʝʥʥʷ, çʑʦ ʙʫʣʦ ʙ, 

ʷʢʙʠ?..»).  

çɸʣʴʪʝʨʥʘʪʠʚʥʘ ʧʨʦʜʫʢʮʽʷ è ʜʣʷ ʯʠʩʪʦʪʠ ʝʢʦʙʫʜʠʥʢʫ 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ.  ʋʯʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʩʣʦʚʠʪʠ ʩʚʦʾ ʽʜʝʾ ʱʦʜʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʤʠ (ʤʝʪʦʜ çʢʦʣʦ ʽʜʝʡè), ʪʘʢʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʢʦʞʥʽʡ ʛʨʫʧʽ 

ʦʙʤʽʥʷʪʠʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʚʦʻʾ ʨʦʙʦʪʠ. 

ɿʥʘʶʯʠ, ʯʠʤ ʥʘʤ ʟʘʛʨʦʞʫʻ ʪʦʡ ʯʠ ʽʥʰʠʡ ʢʦʤʧʦʥʝʥʪ ʫ ʩʢʣʘʜʽ 

ʚʠʨʦʙʽʚ ʧʦʙʫʪʦʚʦʾ ʭʽʤʽʾ, ʤʠ ʤʘʻʤʦ ʩʚʽʜʦʤʠʡ ʚʠʙʽʨ: 

ʢʫʧʫʚʘʪʠ ʡʦʛʦ ʯʠ ʟʥʘʡʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʚʘʨʽʘʥʪ. 

ɺʘʨʪʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʧʨʦʜʫʢʮʽʾ ʤʦʞʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʮʽʥʫ çʩʪʘʨʦʛʦè, ʪʨʘʜʠʮʽʡʥʦʛʦ ʚʠʙʦʨʫ, ʘʣʝ ʚʘʨʪʦ 

ʧʘʤôʷʪʘʪʠ, ʱʦ ʟʜʦʨʦʚôʷ ʤʘʻ ʩʚʦʶ ʮʽʥʫ! 

ʎʽʢʘʚʽ ʟʘʜʘʯʽ. 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ʄʝʪʦʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʪʫʘʮʽʡʥʠʭ 

ʟʘʜʘʯ ʥʘʚʯʘʻ ʫʯʥʽʚ ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʚʽʜʨʽʟʥʷʪʠ ʬʘʢʪʠ ʚʽʜ 

ʤʽʬʽʚ, ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ. 

ʇʽʜʩʫʤʦʢ Vɯ ʝʪʘʧʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʥʘʜ STEAM-ʧʨʦʻʢʪʦʤ ʫʚʘʛʘ 

ʧʝʜʘʛʦʛʽʚ ʟʦʩʝʨʝʜʞʫʚʘʣʘʩʷ ʥʘ ʧʦʛʣʠʙʣʝʥʥʽ ʽ ʨʦʟʰʠʨʝʥʥʽ  ʟʥʘʥʴ ʫʯʥʽʚ ʧʨʦ 

ʭʽʤʽʯʥʫ ʩʢʣʘʜʦʚʫ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, ʥʘʚʠʯʦʢ ʪʚʦʨʯʦ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʦʮʽʥʶʚʘʪʠ ʨʦʣʴ ʭʽʤʽʾ ʫ ʨʦʟʚôʷʟʘʥʥʽ 

ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʭʽʤʽʯʥʦ ʛʨʘʤʦʪʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʚʣʘʩʥʦʛʦ ʟʜʦʨʦʚôʷ ʽ ʜʦʚʢʽʣʣʷ. 
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Vɯɯ. ʉʊɺʆʈɽʅʅʗ ɺɯʈʊʋɸʃʔʅʆɰ ʄʆɼɽʃɯ ɽʂʆɹʋɼʀʅʂʋ 

ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʫʯʥʽʚ.  ɯʟ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʣʶʜʩʪʚʦ 

ʦʪʨʠʤʘʣʦ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʟ ʧʦʰʫʢʫ, ʦʙʨʦʙʢʠ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʜʫʞʝ ʚʘʞʢʦ ʫʷʚʠʪʠ ʥʘʰʝ ʞʠʪʪʷ ʙʝʟ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ. 

ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʧʦʧʫʣʷʨʥʘ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʜʝ ʻ ʽʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʾʾ ʤʦʞʣʠʚʦʩʪʝʡ ʤʠ ʤʦʞʝʤʦ ʧʦʜʦʨʦʞʫʚʘʪʠ, 

ʧʨʦʚʦʜʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʜʫʚʘʪʠ, 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʯʠʤʘʣʦ ʩʢʣʘʜʥʠʭ ʨʝʯʝʡ ï ʬʦʨʤʫʣʠ, ʤʝʭʘʥʽʟʤʠ ʪʦʱʦ. 

ʋ ʜʘʥʦʤʫ STEM ï ʧʨʦʻʢʪʽ çɽʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʡ ʝʢʦʙʫʜʠʥʦʢè, ʧʦʪʨʽʙʥʦ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʚʽʨʪʫʘʣʴʥʦʶ ʨʝʘʣʴʥʽʩʪʶ. ɺʦʥʘ ʜʦʧʦʤʦʞʝ ʟʙʫʜʫʚʘʪʠ ʪʘ ʧʦʙʘʯʠʪʠ 

ʝʢʦʙʫʜʠʥʦʯʦʢ ʚʘʰʦʾ ʤʨʽʾ. ɸ ʩʧʨʘʚʠʪʠʩʷ ʟ ʮʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʧʦʤʦʞʝ ʚʽʨʪʫʘʣʴʥʘ 

ʛʨʘ «Minecraft». 

ʗʢʱʦ ʚʠ ʟʥʘʻʪʝ, ʷʢ ʧʦʚʠʥʝʥ ʚʠʛʣʷʜʘʪʠ ʙʫʜʠʥʦʢ ʚʘʰʦʾ ʤʨʽʾ, ʩʧʝʨʰʫ 

ʧʦʙʫʜʫʡʪʝ ʡʦʛʦ ʚ çMinecraftè! ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠ ʟʤʦʞʝʪʝ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ  

ʟʘʤʽʥʠʪʠ ʜʝʪʘʣʽ ʽ ʨʽʟʥʽ ʙʫʜʽʚʝʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʪʠʤ ʩʘʤʠʤ ʫʜʦʩʢʦʥʘʣʠʪʠ ʙʫʜʠʥʦʯʦʢ 

ʘʞ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʧʝʨʝʜ ʚʘʤʠ ʥʝ ʧʦʷʚʠʪʴʩʷ ʩʘʤʝ ʝʢʦʙʫʜʠʥʦʯʦʢ ʚʘʰʦʾ 

ʤʨʽʾ. 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ʋʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʢʣʘʩʪʠ ʧʣʘʥ ʙʫʜʽʚʥʠʮʪʚʘ 

ʝʢʦʙʫʜʠʥʦʯʢʫ ʫ ʚʽʨʪʫʘʣʴʥʽʡ ʛʨʽ «Minecraft».   

ɽʪʘʧʠ ʨʦʙʦʪʠ ɼʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ 

ʇɯɼɻʆʊʆɺʏʀʁ 1. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʨʘʚʠʣʘʤʠ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʚʽʨʪʫʘʣʴʥʦʾ ʛʨʠ Minecraft. 

ɯ ɽʊɸʇ ɹʋɼɯɺʅʀʎʊɺɸ 1.ʉʢʣʘʩʪʠ ʧʣʘʥ 

- ʦʬʦʨʤʣʝʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʫ; 

- ʨʦʟʤʽʱʝʥʥʷ ʢʽʤʥʘʪ;  

- ʨʦʟʤʽʱʝʥʥʷ ʟʦʥ; 

ɯɯ ɽʊɸʇ ɹʋɼɯɺʅʀʎʊɺɸ -  

ʚʠʨʦʙʣʝʥʥʷ ʩʪʠʣʶ       

ʙʫʜʽʚʥʠʮʪʚʘ. 

1.ɺʠʟʥʘʯʠʪʠ ʚ ʷʢʦʤʫ ʩʪʠʣʽ ʙʫʜʝ ʙʫʜʫʚʘʪʠʩʷ ʝʢʦʙʫʜʠʥʦʯʦʢ: 

- ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʩʪʠʣʴ; 

- ʦʬʦʨʤʣʝʥʥʷ ʧʨʠʙʫʜʠʥʢʦʚʦʾ ʪʝʨʠʪʦʨʽʾ. 

ɯɯɯ ɽʊɸʇ ɹʋɼɯɺʅʀʎʊɺɸ  - 

ʽʥʪʝʨóʻʨ ʙʫʜʠʥʢʫ 

1.ɺʠʟʥʘʯʠʪʠ ʚ ʷʢʦʤʫ ʩʪʠʣʽ ʙʫʜʝ ʦʬʦʨʤʣʷʪʠʩʷ ʟʦʥʠ ʫ 

ʙʫʜʠʥʢʫ: 

- ʽʥʪʝʨóʻʨʥʝ ʦʬʦʨʤʣʝʥʥʷ. 

 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ʋʯʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʢʣʘʩʪʠ ʧʝʨʝʣʽʢ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʙʣʦʢʽʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʝʢʦʙʫʜʠʥʢʫ. 
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ɿʘʧʠʩʠ ʤʦʞʥʘ ʦʬʦʨʤʠʪʠ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ: 

ɯʥʩʪʨʫʤʝʥʪ, ʙʣʦʢ ʇʦʷʩʥʝʥʥʷ  

ʗʢʫ ʜʽʶ ʚʠʢʦʥʫʻ ʜʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ?  

ʑʦ ʩʘʤʝ ʤʦʞʣʠʚʦ ʧʦʙʫʜʫʚʘʪʠ ʟ ʜʘʥʦʛʦ 

ʙʣʦʢʫ? 

ɯʥʬʦʨʤʘʮʽʷ ʜʣʷ ʫʯʥʽʚ. ɻʨʘ çMinecraftè ʥʝ ʤʘʻ ʞʦʜʥʠʭ ʦʙʤʝʞʝʥʴ. ʊʦʤʫ ʚ ʥʽʡ 

ʥʝʤʘʻ ʽ ʙʫʜʴ-ʷʢʠʭ ʢʘʪʝʛʦʨʽʡ. ʌʘʥʪʘʟʫʡʪʝ, ʝʢʩʧʝʨʠʤʝʪʫʡʪʝ, 

ʥʘʚʯʘʡʪʝʩʷ, ʜʦʩʣʽʜʞʫʡʪʝ, ʪʚʦʨʽʪʴ. ɹʫʜʠʥʢʠ çMinecraftè ï ʮʝ ʽ 

ʤʠʩʪʝʮʪʚʦ, ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚ ʦʜʥʦʤʫ. 

ʄʝʪʦʜʠʯʥʠʡ ʢʦʤʝʥʪʘʨ. ʇʝʨʝʜ ʫʯʥʷʤʠ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ 

ʩʪʚʦʨʠʪʠ ʚʽʨʪʫʘʣʴʥʫ  ʤʦʜʝʣʴ ʝʢʦʙʫʜʠʥʢʫ ʫ ʛʨʽ çMinecraftè. 

ʇʽʜʩʫʤʦʢ ʟʘʢʣʶʯʥʦʛʦ ʝʪʘʧʫ STEM-ʧʨʦʻʢʪʫ. ʋʯʘʩʥʠʢʘʤ ʚʜʘʣʦʩʷ 

ʦʪʨʠʤʘʪʠ ʟʥʘʥʥʷ ʧʨʦ ʧʨʠʥʮʠʧʠ ʟʚʝʜʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʢʦʙʫʜʠʥʢʽʚ. ɿʥʘʥʥʷ 

ʜʦʧʦʤʦʛʣʠ ʫʯʥʷʤ ʩʪʚʦʨʠʪʠ ʚʽʨʪʫʘʣʴʥʠʡ ʝʢʦʙʫʜʠʥʦʢ ʫ ʛʨʽ çMinecraftè, ʷʢʠʡ ʥʝ 

ʟʘʚʜʘʻ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ,  

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʨʦʻʢʪʫ ʨʦʙʦʪʘ ʧʝʜʘʛʦʛʽʚ ʙʫʣʘ ʥʘʮʽʣʝʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ, ʷʢʽ ʢʦʞʝʥ ʧʦʪʨʝʙʫʻ ʜʣʷ ʦʩʦʙʠʩʪʦʾ ʨʝʘʣʽʟʘʮʽʾ, 

ʨʦʟʚʠʪʢʫ, ʘʢʪʠʚʥʦʾ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʧʦʟʠʮʽʾ, ʩʦʮʽʘʣʴʥʦʾ ʽʥʢʣʶʟʽʾ ʪʘ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʽ ʷʢʽ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʦʩʦʙʠʩʪʫ ʨʝʘʣʽʟʘʮʽʶ ʪʘ ʞʠʪʪʻʚʠʡ 

ʫʩʧʽʭ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

1. ʂʫʯʝʨʷʚʠʡ ɺ. ʇ. ʌʽʪʦʤʝʣʽʦʨʘʮʽʷ. ʃ. : ʉʚʽʪ, 2003. 540 ʩ. 

2. ʇʦʣʽʭʫʥ ʅ. ɯ., ʇʦʩʪʦʚʘ ʂ. ɻ., ʉʣʽʧʫʭʽʥʘ ɯ. ɸ., ʆʥʦʧʯʝʥʢʦ ɻ. ɺ., ʆʥʦʧʯʝʥʢʦ 

ʆ. ɺ. ʋʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʽʥʪʝʛʨʘʮʽʾ ʬʦʨʤʘʣʴʥʦʾ ʽ 

ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʦʙʜʘʨʦʚʘʥʠʭ ʫʯʥʽʚ: ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ï ʂʠʾʚ : 

ɯʥʩʪʠʪʫʪ ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 2019. 80 ʩ. 

3. ʇʦʤʝʪʫʥ ʆ., ʇʠʨʦʞʝʥʢʦ ʃ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ: ʊʝʦʨʽʷ, 

ʧʨʘʢʪʠʢʘ, ʜʦʩʚʽʜ : ʄʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ. ʂ., 2002.  

4. ʉʝʨʝʜʽʥ ɺ.ʇ. ʃʽʩ ï ʙʘʟʘ ʚʽʜʧʦʯʠʥʢʫ. ʋʞʛʦʨʦʜ, 1988 ï 56ʩ. 

5. ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ ʟ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʣʽʩʽʚ. 

ɯʨʧʽʥʴ, 2006. ï 72 ʩ.  
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ɹʝʟʩʽʢʝʨʥʠʭ ʉʚʽʪʣʘʥʘ, 

ʫʯʠʪʝʣʴ ʤʝʪʦʜʠʩʪ, ʫʯʠʪʝʣʴ ʭʽʤʽʾ 

ʇʘʚʣʝʥʢʦ ʃʘʨʠʩʘ, 

ʫʯʠʪʝʣʴ ʤʝʪʦʜʠʩʪ, ʫʯʠʪʝʣʴ ʛʝʦʛʨʘʬʽʾ 

ʉʤʽʣʷʥʩʴʢʦ ʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ɯ-ɯɯɯ 

ʩʪʫʧʝʥʽʚ ˉ 7 ʉʤʽʣʷʥʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤ. ʉʤʽʣʘ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɿɸʉʆɹɯɺ STEM-ʆʉɺɯʊʀ ɼʃʗ ʇʈʆɭʂʊʅʆ-

ɼʆʉʃɯɼʅʀʎʔʂʆɰ ɼɯʗʃʔʅʆʉʊɯ ʅɸ ʋʈʆʂɸʍ ʇʈʀʈʆɼʅʀʏʆɻʆ 

ʎʀʂʃʋ 

 

ɸʥʦʪʘʮʽʷ. ɼʘʥʘ ʤʝʪʦʜʠʯʥʘ ʨʦʟʨʦʙʢʘ ʜʝʤʦʥʩʪʨʫʻ  ʧʝʨʝʚʘʛʠ iʥʪʝʛʨʘʮiʾ 

ʜʠʩʮʠʧʣiʥ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʫʯʥʽʚ ʥʘʜ 

STEM-ʧʨʦʻʢʪʘʤʠ.  

ʋ ʨʦʙʦʪʽ ʡʜʝʪʴʩʷ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʜʦʙʫʪʢʦʤ, ʷʢʠʡ ʫʯʥʽ 

ʦʪʨʠʤʫʶʪʴ ʫ ʭʦʜʽ ʨʦʙʦʪʠ ʥʘʜ STEM-ʧʨʦʻʢʪʦʤ, ʻ ʬʦʨʤʫʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʾʭ ʜʦ 

ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʧʫʙʣʽʯʥʦʛʦ ʚʠʩʪʫʧʫ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʫ ʩʚʦʻʾ ʨʦʙʦʪʠ (ʧʨʦʻʢʪʥʦʛʦ ʧʨʦʜʫʢʪʫ), ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʣʘʩʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʄʝʪʦʜʠʯʥʘ ʨʦʟʨʦʙʢʘ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʯʠʪʘʯʘ ʥʘ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ, ʧʨʦʙʣʝʤʥʦ-ʧʦʰʫʢʦʚʠʭ ʤʝʪʦʜʘʭ ʥʘʚʯʘʥʥʷ. 

ɼʘʥʫ ʨʦʙʦʪʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʫʯʥʽʚ ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ ʪʘ ʫʯʠʪʝʣʽʚ 

ʥʘ ʫʨʦʢʘʭ ʪʘ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ (ʧʦʟʘʢʣʘʩʥʽ ʟʘʭʦʜʠ, ʪʠʞʜʝʥʴ ʧʨʠʨʦʜʥʠʯʠʭ 

ʜʠʩʮʠʧʣʽʥ, ʽʥʞʝʥʝʨʥʠʡ ʪʠʞʜʝʥʴ). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. STEM-ʧʨʦʻʢʪ, ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʡ ʧʘʚʽʣʴʡʦʥ, ʽʥʞʝʥʝʨʥʘ 

ʩʧʦʨʫʜʘ, ʽʥʪʝʛʨʘʮʽʷ. 

ɺʩʪʫʧ. ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ ï ʻ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʚʠʭʦʚʘʥʥʷ ʾʾ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʩʧʨʠʡʥʷʪʪʷ, ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʾ 

ʞʠʪʪʻʚʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. ʎʝ ʟʘʧʦʨʫʢʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʚʤʽʶʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʟʥʘʭʦʜʠʪʠ ʚʠʭʽʜ ʽʟ ʨʽʟʥʠʭ ʩʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʝʨʝʜʙʘʯʘʪʠ 

ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʽʷʣʴʥʦʩʪʽ. ʈʦʟʚʠʪʦʢ ʚ ʦʩʦʙʠʩʪʦʩʪʽ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 
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ʤʦʞʝ ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʧʨʦʩʪʦʨʽ, ʰʚʠʜʢʦʧʣʠʥʥʦʤʫ ʨʦʟʚʠʪʢʦʚʽ ʨʠʥʢʫ ʧʨʘʮʽ, ʧʦʜʘʣʴʰʦʤʫ ʟʜʦʙʫʪʪʽ 

ʦʩʚʽʪʠ. 

ʉʪʨʽʤʢʘ ʝʚʦʣʶʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ ʥʝʟʘʙʘʨʦʤ ʥʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘ ʧʣʘʥʝʪʽ ʬʘʭʽʚʮʷʤʠ ʩʪʘʥʫʪʴ ʧʨʦʛʨʘʤʽʩʪʠ, IT-

ʬʘʭʽʚʮʽ, ʽʥʞʝʥʝʨʠ, ʧʨʦʬʝʩʽʦʥʘʣʠ ʚ ʛʘʣʫʟʽ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʚʽʜʜʘʣʝʥʦʤʫ 

ʤʘʡʙʫʪʥʴʦʤʫ ʟ'ʷʚʣʷʪʴʩʷ ʧʨʦʬʝʩʽʾ, ʧʨʦ ʷʢʽ ʟʘʨʘʟ ʥʘʚʽʪʴ ʫʷʚʠʪʠ ʚʘʞʢʦ, ʚʩʽ ʚʦʥʠ 

ʙʫʜʫʪʴ ʧʦʚ'ʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʽ ʚʠʩʦʢʦ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʥʘ ʩʪʠʢʫ ʟ 

ʧʨʠʨʦʜʥʠʯʠʤʠ ʥʘʫʢʘʤʠ.  

ʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʥʘʚʯʘʥʥʷ ʜʦʚʦʜʠʪʴ, ʱʦ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ 

ʜʠʪʠʥʠ ʻ ʾʾ ʧʨʘʢʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʧʦʣʷʛʘʻ ʥʝ 

ʪʽʣʴʢʠ ʚ ʪʦʤʫ, ʱʦʙ ʜʘʪʠ ʫʯʥʷʤ ʛʣʠʙʦʢʽ ʽ ʤʽʮʥʽ ʟʥʘʥʥʷ, ʘʣʝ ʡ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʾʭ ʥʘʙʫʪʪʷ, ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ ʡ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ.  

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʩʦʮʽʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʽʯʥʘ ʘʜʘʧʪʘʮʽʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʦʮʝʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʨʫʰʝʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʣʶʜʠʥʦʶ ʪʘ ʩʝʨʝʜʦʚʠʱʝʤ ʰʣʷʭʦʤ 

ʚʥʫʪʨʽʰʥʽʭ ʟʤʽʥ ʩʘʤʦʾ ʣʶʜʠʥʠ. ʉʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʘ ʘʜʘʧʪʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ 

ʟʙʣʠʞʝʥʥʷ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʘʮʽʡ ʛʨʫʧʠ ʪʘ ʽʥʜʠʚʽʜʘ, ʟʘʩʚʦʻʥʥʷ ʥʠʤ ʥʦʨʤ, 

ʪʨʘʜʠʮʽʡ, ʛʨʫʧʦʚʦʾ ʢʫʣʴʪʫʨʠ, ʚʭʦʜʞʝʥʥʷ ʫ ʨʦʣʴʦʚʫ ʩʪʨʫʢʪʫʨʫ ʛʨʫʧʠ. 

ʇʦʢʘʟʥʠʢʘʤʠ ʘʜʘʧʪʦʚʘʥʦʩʪʽ ʣʶʜʠʥʠ ʟʘʛʘʣʦʤ ʩʣʫʛʫʻ ʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʾʾ 

ʟʜʦʨʦʚôʷ, ʩʘʤʦʧʦʯʫʪʪʷ, ʧʩʠʭʽʯʥʘ ʨʽʚʥʦʚʘʛʘ, ʪʦʙʪʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʚʨʦʪʠʯʥʠʭ 

ʧʨʦʷʚʽʚ (ʝʤʦʮʽʡʥʠʭ ʟʨʠʚʽʚ, ʘʛʨʝʩʠʚʥʦʩʪʽ, ʪʨʠʚʦʞʥʦʩʪʽ, ʩʪʨʘʭʽʚ ʪʦʱʦ), 

ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʩʦʙʦʶ ʪʘ ʩʪʦʩʫʥʢʘʤʠ ʟ ʣʶʜʴʤʠ, ʱʦ ʥʘʚʢʦʣʦ. ʉʘʤʝ STEM- 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʚʥʦʮʽʥʥʫ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʫ ʘʜʘʧʪʘʮʽʶ, ʩʧʝʮʠʬʽʯʥʽ ʦʩʚʽʪʥʽ ʧʦʪʨʝʙʠ, ʨʽʚʥʠʡ ʜʦʩʪʫʧ 

ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʜʽʙʥʦʩʪʝʡ ʜʽʪʝʡ ʟ 

ʨʽʟʥʠʤ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ [1, ʩ. 5]. 

ʊʦʤʫ ʩʫʯʘʩʥʠʡ ʫʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʡʪʠ ʚ ʥʦʛʫ ʟ ʯʘʩʦʤ, ʚʽʥ ʤʘʻ ʜʘʪʠ ʥʝ ʣʠʰʝ 

ʟʥʘʥʥʷ, ʘ ʡ ʥʘʚʯʠʪʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʠʤʠ. ʉʘʤʝ ʮʽ ʧʨʽʦʨʠʪʝʪʠ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 
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ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ, ʛʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʷʢʦʾ ï 

ʧʽʜʛʦʪʫʚʘʪʠ ʢʦʤʧʝʪʝʥʪʥʫ ʦʩʦʙʠʩʪʽʩʪʴ, ʩʧʨʦʤʦʞʥʫ ʟʥʘʭʦʜʠʪʠ ʧʨʘʚʠʣʴʥʽ ʨʽʰʝʥʥʷ 

ʚ ʥʘʚʯʘʣʴʥʠʭ, ʞʠʪʪʻʚʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ɿ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʭʦʯʝʤʦ ʧʦʜʽʣʠʪʠʩʷ ʜʝʷʢʠʤʠ ʥʘʧʨʘʮʶʚʘʥʥʷʤʠ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ STEM-ʧʨʦʻʢʪʽʚ ʧʨʠ ʽʥʪʝʛʨʘʮʽʾ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

 

ʄʝʪʦʜʠʯʥʘ ʨʦʟʨʦʙʢʘ. 

ʊʝʤʘ: çʇʨʠʨʦʜʥʠʯʠʡ ʚʦʨʢʰʦʧ çɺʽʜ ʧʨʘʢʪʠʢʠ ʜʦ ʪʝʦʨʽʾèè 

ʆʩʚʽʪʥʷ ʛʘʣʫʟʴ: ʧʨʠʨʦʜʥʠʯʘ, ʤʘʪʝʤʘʪʠʯʥʘ, ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʅʘʚʯʘʣʴʥʽ ʧʨʝʜʤʝʪʠ: ʌʽʟʠʢʘ, ʛʝʦʛʨʘʬʽʷ. 

ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ: ʫʯʥʽ 9-11 ʢʣʘʩʽʚ ʪʘ ʫʯʠʪʝʣʽ 

ʄʝʪʘ ʧʨʦʻʢʪʫ: 

- ʥʘʚʯʠʪʠ ʩʪʚʦʨʶʚʘʪʠ ʤʘʢʝʪʠ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ 

ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ; 

- ʬʦʨʤʫʚʘʪʠ ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʧʨʠʨʦʜʥʠʯʫ (ʪʝʭʥʽʯʥʫ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʫ), ʤʘʪʝʤʘʪʠʯʥʫ, ʝʢʦʣʦʛʽʯʥʫ, ʩʦʮʽʘʣʴʥʫ, ʛʨʦʤʘʜʷʥʩʴʢʫ, ʽʥʥʦʚʘʮʽʡʥʫ, 

ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ), ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʘʤ ʢʦʥʮʝʧʮʽʾ 

ʅʋʐ; 

- ʨʦʟʚʠʚʘʪʠ ʚʤʽʥʥʷ ʚʠʩʫʚʘʪʠ ʧʨʦʙʣʝʤʫ, ʰʫʢʘʪʠ ʰʣʷʭʠ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ; 

- ʽʥʪʝʛʨʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ; 

- ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

STEM-ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ; 

- ʩʧʨʠʷʪʠ ʧʦʧʫʣʷʨʠʟʘʮʽʾ STEM ʩʝʨʝʜ ʫʯʥʽʚ; 

- ʨʦʟʚʠʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʨʠ ʨʦʙʦʪʽ ʥʘʜ ʧʨʦʻʢʪʦʤ. 

ɿʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ: 

- ʨʦʟʨʦʙʠʪʠ ʪʘ ʧʦʙʫʜʫʚʘʪʠ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʡ ʧʘʚʽʣʴʡʦʥ ʜʣʷ 

ʧʽʥʛʚʽʥʽʚ ʥʘ ʙʘʟʽ ʟʦʦʧʘʨʢʫ ʥʘʰʦʾ 

ʤʽʩʮʝʚʦʩʪʽ, ʷʢʠʡ ʥʝ ʜʦʟʚʦʣʠʪʴ 

ʤʦʜʝʣʴʥʦʤʫ ʧʽʥʛʚʽʥʫ (ʣʴʦʜʷʥʦʾ 



117 

ʟʘʛʦʪʦʚʢʠ) ʨʦʟʪʘʥʫʪʠ ʥʘ ʛʘʨʷʯʦʤʫ ʏʝʨʢʘʩʴʢʦʤʫ ʩʦʥʮʽ; 

ʈʠʩ. 3. ɿʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ 

- ʦʩʥʦʚʦʶ ʧʘʚʽʣʴʡʦʥʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʦʟʦʨʠʡ ʧʣʘʩʪʠʢʦʚʠʡ ʢʦʥʪʝʡʥʝʨ; 

- ʦʙʦʚôʷʟʢʦʚʘ ʫʤʦʚʘ ï ʚʽʜʚʽʜʫʚʘʯʽ 

ʟʦʦʧʘʨʢʫ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʩʪʫʧʥʠʡ ʚʠʛʣʷʜ 

ʥʘ 3600  ʧʽʥʛʚʽʥʘ ʚ ʧʘʚʽʣʴʡʦʥʽ; 

- ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʰʢʦʣʷʨʽʚ; ʧʦʢʘʟʘʪʠ 

ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʚ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ʈʠʩ.4. ɿʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ 

ʆʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʠ: ʅʦʞʠʮʽ, ʩʢʦʪʯ, ʨʝʟʠʥʢʠ. ʌʦʣʴʛʘ, ʧʘʧʽʨ ʯʦʨʥʦʛʦ ʪʘ 

ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, ʧʽʥʦʧʣʘʩʪ, ʧʨʦʟʦʨʠʡ ʧʣʘʩʪʠʢʦʚʠʡ ʢʦʥʪʝʡʥʝʨ, ʣʴʦʜʷʥʘ 

ʟʘʛʦʪʦʚʢʘ, ʚʘʛʠ, ʥʘʩʪʽʣʴʥʘ ʣʘʤʧʘ, ʛʦʜʠʥʥʠʢ. 

ʌʦʨʤʘ ʧʨʦʚʝʜʝʥʥʷ: STEM-ʧʨʦʻʢʪ 

ʄʽʞʧʨʝʜʤʝʪʥʘ ʽʥʪʝʛʨʘʮʽʷ: ʪʝʭʥʦʣʦʛʽʾ, ʭʽʤʽʷ, ʛʝʦʛʨʘʬʽʷ, ʙʽʦʣʦʛʽʷ, ʬʽʟʠʢʘ, 

ʤʠʩʪʝʮʪʚʦ, ʫʢʨʘʾʥʩʴʢʘ ʤʦʚʘ, ʤʘʪʝʤʘʪʠʢʘ 

ɿʘ ʚʠʜʦʤ ʜʽʷʣʴʥʦʩʪʽ ï ʮʝ ʧʨʘʢʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ STEM-ʧʨʦʻʢʪ, ʷʢʠʡ 

ʥʘʮʽʣʝʥʠʡ ʥʘ ʯʽʪʢʦ ʚʠʨʘʞʝʥʫ ʧʨʘʢʪʠʯʥʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ, ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʢʦʨʠʩʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɿʘ ʯʘʩʦʤ ʚʠʢʦʥʘʥʥʷ ï ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ 

ɿʘ ʢʽʣʴʢʽʩʪʶ ʫʯʥʽʚ ï ʛʨʫʧʦʚʠʡ 

ʇʨʦʜʫʢʪ ʧʨʦʻʢʪʫ ï ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʡ ʧʘʚʽʣʴʡʦʥ ʜʣʷ ʧʽʥʛʚʽʥʽʚ 

ʌʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ï ʤʘʢʝʪ ʽʥʞʝʥʝʨʥʦʾ ʩʧʦʨʫʜʠ 

ʆʧʠʩ STEM-ʧʨʦʻʢʪʫ 

ʇʨʦʻʢʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʘʢʪʠʯʥʠʭ ʚʤʽʥʴ ʰʢʦʣʷʨʽʚ ʧʽʜ ʯʘʩ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʥʘʜ STEM-ʧʨʦʻʢʪʦʤ, ʫʯʘʩʥʠʢʠ ʦʙôʻʜʥʫʶʪʴʩʷ 

ʚ ʛʨʫʧʠ ʪʘ ʦʪʨʠʤʫʶʪʴ ʟʘʚʜʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʻʢʪʥʦʛʦ 

ʧʨʦʜʫʢʪʫ (ʧʘʚʽʣʴʡʦʥʫ).  
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ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʨʦʙʦʪʠ, ʢʦʞʥʘ 

ʛʨʫʧʘ ʧʨʝʟʝʥʪʫʻ ʩʚʽʡ ʚʠʨʽʙ ʪʘ 

ʘʨʛʫʤʝʥʪʫʻ ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ 

ʡʦʛʦ ʧʦʙʫʜʦʚʠ. ɺ ʢʦʞʥʠʡ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʡ ʧʘʚʽʣʴʡʦʥ 

ʧʦʤʽʱʘʶʪʴ ʧʦʧʝʨʝʜʥʴʦ ʟʚʘʞʝʥʫ ʣʴʦʜʷʥʫ 

ʤʦʜʝʣʴ ʧʽʥʛʚʽʥʘ, ʪʘ ʚʤʠʢʘʶʪʴ ʥʘʜ ʥʠʤ 

ʥʘʩʪʽʣʴʥʫ ʣʘʤʧʫ ʥʘ 5 ʭʚʠʣʠʥ.  

ʈʠʩ. 5. ʆʙʯʠʩʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ  

ʇʽʩʣʷ ʮʴʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʚʪʦʨʥʝ ʟʚʘʞʫʚʘʥʥʷ ʣʴʦʜʷʥʦʾ ʤʦʜʝʣʽ ʪʘ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʷʢʽ ʚʥʦʩʷʪʴʩʷ ʜʦ ʪʘʙʣʠʮʽ. ʇʝʨʝʤʦʞʮʝʤ 

ʩʪʘʻ ʪʘ ʛʨʫʧʘ, ʜʝ ʣʴʦʜʷʥʠʡ ʧʽʥʛʚʽʥ ʚʪʨʘʪʠʚ ʥʘʡʤʝʥʰʫ ʚʘʛʫ. 

ʇʽʜ ʯʘʩ STEM-ʧʨʦʻʢʪʫ ʜʽʪʠ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʶʪʴ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʧʦʩʦʙʫ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ, ʙʫʜʫʶʪʴ ʘʣʛʦʨʠʪʤ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʢʨʦʢʦʚʦ 

ʧʣʘʥʫʶʪʴ ʩʚʦʶ ʨʦʙʦʪʫ. ʉʧʽʣʢʫʶʯʠʩʴ ʤʽʞ ʩʦʙʦʶ ʚ ʛʨʫʧʘʭ, ʧʨʘʢʪʠʯʥʦ 

ʚʠʢʦʥʫʶʪʴ ʧʨʦʜʫʢʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʥʦʧʨʝʜʤʝʪʥʠʭ, ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʪʘ 

ʥʘʜʧʨʝʜʤʝʪʥʠʭʟʚôʷʟʢʽʚ. 

ʂʣʶʯʦʚʝ ʧʠʪʘʥʥʷ: 

ɺʽʜ ʧʨʘʢʪʠʢʠ ʜʦ ʪʝʦʨʽʾ, ʯʠ ʚʽʜ ʪʝʦʨʽʾ ʜʦ ʧʨʘʢʪʠʢʠ? 

ʊʝʤʘʪʠʯʥʽ ʧʠʪʘʥʥʷ: 

1. ɺ ʷʢʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʞʠʚʫʪʴ ʧʽʥʛʚʽʥʠ ʪʘ ʾʭ ʘʨʝʘʣʠ 

ʧʦʰʠʨʝʥʥʷ? 

2. ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ? 

3. ɼʦ ʷʢʦʛʦ ʢʣʘʩʫ ʪʚʘʨʠʥ ʚʽʜʥʦʩʷʪʴ ʧʽʥʛʚʽʥʽʚ? 

4. ʗʢʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʫ ʟʦʚʥʽʰʥʽʡ ʙʫʜʦʚʽ ʪʽʣʘ ʧʪʘʭʽʚ ʜʦ ʚʠʞʠʚʘʥʥʷ ʚ 

ʭʦʣʦʜʥʦʤʫ ʢʣʽʤʘʪʽ? 

ɿʤʽʩʪʦʚʽ ʧʠʪʘʥʥʷ 

1. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʽʥʞʝʥʝʨʥʦʾ 

ʩʧʦʨʫʜʠ? 

2. ʗʢʽ ʤʘʪʝʨʽʘʣʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ? 
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3. ʗʢ ʧʽʜʩʪʠʣʘʶʯʘ ʧʦʚʝʨʭʥʷ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ? 

ʈʝʟʫʣʴʪʘʪ ʧʨʦʻʢʪʫ: 

- ʩʪʚʦʨʝʥʥʷ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʻʢʪʥʠʭ ʛʨʫʧ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ï 

ʽʥʞʝʥʝʨʥʦʾ ʩʧʦʨʫʜʠ ʪʘ ʾʾ ʧʨʝʟʝʥʪʘʮʽʷ; 

- ʟʘʣʫʯʝʥʥʷ ʰʢʦʣʷʨʽʚ ʜʦ ʧʦʰʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ; 

- ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʫʣʴʪʫʨʠ ʤʘʡʙʫʪʥʽʭ ʚʠʧʫʩʢʥʠʢʽʚ, ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ. 

ʆʮʽʥʶʚʘʥʥʷ ʧʨʦʻʢʪʫ: 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ STEM-ʧʨʦʻʢʪʫ ʩʣʽʜ ʛʨʫʧʘʤ ʢʨʠʪʠʯʥʦ 

ʦʮʽʥʠʪʠ ʩʚʦʶ ʚʠʛʦʪʦʚʣʝʥʫ ʨʦʙʦʪʫ ʰʣʷʭʦʤ ʜʠʩʢʫʩʽʾ. ʐʢʦʣʷʨʽ ʦʮʽʥʶʶʪʴ ʩʚʽʡ 

ʧʨʦʻʢʪ: 

- ʗʢʽ ʧʦʟʠʪʠʚʥʽ ʤʦʤʝʥʪʠ ʚʠʥʠʢʘʣʠ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ? 

- ʑʦ ʚʠʡʰʣʦ ʜʦʙʨʝ? 

- ʑʦ ʙʫʣʦ ʚʘʞʢʦ? 

- ʑʦ ʥʝ ʚʜʘʣʦʩʷ? 

- ʗʢʠʡ ʥʘʫʢʦʚʠʡ ʟʤʽʩʪ ʪʘ ʽʥʞʝʥʝʨʥʽ ʥʘʚʠʯʢʠ ʚʽʜʧʨʘʮʶʚʘʣʠ ʚ ʮʴʦʤʫ 

ʧʨʦʻʢʪʽ? 

- ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʙʫʣʘ ʧʦʪʨʽʙʥʘ ʜʦʧʦʤʦʛʘ? 

- ʑʦ ʥʘʩʪʫʧʥʦʛʦ ʨʘʟʫ ʟʨʦʙʠʣʠ ʙ ʽʥʘʢʰʝ? 

ɺʠʩʥʦʚʦʢ 

ʈʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʩʪʚʦʨʝʥʦ ʥʝʦʙʤʝʞʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʽʷʪʠ ʽ ʩʘʤʦʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ. ɺʤʽʥʥʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʦʻʢʪʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʻ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʰʢʦʣʷʨʘ, ʡʦʛʦ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʢʨʝʘʪʠʚʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʦʩʦʙʠʩʪʽʩʥʠʡ ʽ 

ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ. ɯʥʪʝʛʨʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ð ʮʝ ʚʠʤʦʛʘ ʯʘʩʫ, ʮʝ 

ʪʚʦʨʯʽʩʪʴ ʪʘ ʤʠʩʪʝʮʪʚʦ ʧʝʜʘʛʦʛʘ. [2, ʩ.75]. 
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

1. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʪʘ ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʫ 2024/2025 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ. URL: 

https://imzo.gov.ua/2024/08/13/lyst-imzo-vid-12-08-2024-21-08-1242-

metodychni-rekomendatsii-shchodo-rozvytku-stem-osvity-v-zakladakh-zahal-

noi-seredn-oi-ta-pozashkil-noi-osvity-u-2024-2025-navchal-nomu-rotsi/ 

2. ʂʫʟʥʝʮʦʚʘ ʆ. ɺ., ʆʜʘʨʯʝʥʢʦ ɺ. ɯ. ʄʝʪʦʜ ʧʨʦʻʢʪʽʚ ï ʩʫʯʘʩʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʥʘʚʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. VIRTUS. 2017. ˉ 14. ʉ. 74ï77.  

 

 

ʇʘʪʨʫʰʝʚʘ ɯʨʠʥʘ, 

ʜʠʨʝʢʪʦʨ  

ʄʽʱʝʥʢʦ ɻʘʥʥʘ, 

ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ  

ʄʘʨʯʝʥʢʦ ʆʣʝʥʘ ʇʝʪʨʽʚʥʘ 

ʛʦʣʦʚʘ ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʽʣʴʥʦʪʠ ʚʯʠʪʝʣʽʚ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ɿʘʧʦʨʽʟʴʢʦʾ ʛʽʤʥʘʟʽʾ ˉ 89 

ɿʘʧʦʨʽʟʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ʤ. ɿʘʧʦʨʽʞʞʷ 

 

ɿɸʅʋʈɽʅʅʗ ɺ ʉɺɯʊ STEM:  

ɯʅʊɽʈɸʂʊʀɺʅɯ ʇʈʆɭʂʊʀ ɼʃʗ ɺʉɯɭɰ ʐʂʆʃʀ 

 

ɸʥʦʪʘʮʽʷ. STREɸM-ʧʨʦʻʢʪ çʂʚʽʪʥʠ, ʨʽʜʥʘ ʰʢʦʣʦ 89!è ʨʝʘʣʽʟʦʚʘʥʦ ʟ ʤʝʪʦʶ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʢʪʠʚʫ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʦʩʥʦʚʘʤʠ STEM-ʦʩʚʽʪʠ 

ʪʘ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʜʽʻʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʪʽʣʝʥʥʷ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ. ʊʘʢʽ ʽʥʽʮʽʘʪʠʚʠ 

ʦʙôʻʜʥʫʶʪʴ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʚʽʜʚʦʣʽʢʘʶʪʴ ʾʭ ʚʽʜ ʞʘʭʽʪʴ 

ʚʽʡʥʠ ʽ ʟʘʥʫʨʶʶʪʴ ʫ ʯʘʨʽʚʥʠʡ ʩʚʽʪ ʢʚʽʪʽʚ. 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʛʘʣʴʥʦʰʢʽʣʴʥʠʭ STREɸM-ʧʨʦʻʢʪʽʚ ʩʧʨʠʷʻ ʨʦʟʢʨʠʪʪʶ ʪʚʦʨʯʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʰʢʦʣʷʨʽʚ, ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ STEAM-ʟʜʽʙʥʦʩʪʝʡ; 

ʩʧʦʥʫʢʘʶʪʴ ʤʦʣʦʜʴ ʜʦ ʚʪʽʣʝʥʥʷ ʢʨʝʘʪʠʚʥʠʭ ʽʜʝʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʫʯʥʽʚ ʪʘ 

https://imzo.gov.ua/2024/08/13/lyst-imzo-vid-12-08-2024-21-08-1242-metodychni-rekomendatsii-shchodo-rozvytku-stem-osvity-v-zakladakh-zahal-noi-seredn-oi-ta-pozashkil-noi-osvity-u-2024-2025-navchal-nomu-rotsi/
https://imzo.gov.ua/2024/08/13/lyst-imzo-vid-12-08-2024-21-08-1242-metodychni-rekomendatsii-shchodo-rozvytku-stem-osvity-v-zakladakh-zahal-noi-seredn-oi-ta-pozashkil-noi-osvity-u-2024-2025-navchal-nomu-rotsi/
https://imzo.gov.ua/2024/08/13/lyst-imzo-vid-12-08-2024-21-08-1242-metodychni-rekomendatsii-shchodo-rozvytku-stem-osvity-v-zakladakh-zahal-noi-seredn-oi-ta-pozashkil-noi-osvity-u-2024-2025-navchal-nomu-rotsi/
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ʬʦʨʤʫʚʘʥʥʷ ʚʩʽʭ ʾʭʥʽʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ; ʧʨʠʚʯʘʶʪʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ; ʚʠʭʦʚʫʶʪʴ ʛʨʦʤʘʜʷʥʩʴʢʫ ʩʚʽʜʦʤʽʩʪʴ 

ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɿʘʛʘʣʴʥʦʰʢʽʣʴʥʠʡ ʧʨʦʻʢʪ, ʢʚʽʪʠ, Flowers4school, STREɸM. 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʟʽʰʪʦʚʭʥʫʣʘʩʷ ʟ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤʠ ʚʠʢʣʠʢʘʤʠ: ʟʥʠʞʝʥʥʷ 

ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ, ʧʨʦʬʝʩʽʡʥʝ ʚʠʛʦʨʘʥʥʷ ʚʯʠʪʝʣʽʚ ʪʘ ʟʘʛʘʣʴʥʘ ʜʝʤʦʪʠʚʘʮʽʷ ʜʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʽ ʬʘʢʪʦʨʠ, ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ 

ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʚʠʯʝʨʧʘʣʠ ʩʝʙʝ. ʊʦʤʫ, ʜʣʷ ʚʽʜʨʦʜʞʝʥʥʷ ʦʩʚʽʪʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʽʩʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʪʝʨʤʽʥʦʚʦ ʰʫʢʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʪʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʨʽʰʝʥʥʷ. ʇʨʦʧʦʥʫʻʤʦ ʧʨʦʩʪʠʡ ʪʘ ʜʽʻʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ï 

ʟʘʛʘʣʴʥʦʰʢʽʣʴʥʽ STREɸM-ʧʨʦʻʢʪʠ. ɸʜʤʽʥʽʩʪʨʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʤʦʞʝ 

ʟʘʩʪʦʩʫʚʘʪʠ ʾʭ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟʽ STEM-ʪʝʭʥʦʣʦʛʽʻʶ, ʩʪʚʦʨʠʚʰʠ ʪʘʢʠʤ ʯʠʥʦʤ 

ʽʥʥʦʚʘʮʽʡʥʝ ʪʘ ʟʘʭʦʧʣʠʚʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ɿʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʩʧʽʣʴʥʠʭ 

ʧʨʦʻʢʪʽʚ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʥʘʫʢʫ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʶ, ʤʠʩʪʝʮʪʚʦ ʪʘ ʤʘʪʝʤʘʪʠʢʫ, 

ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʨʦʟʚʠʥʫʪʠ ʾʭʥʽ hard skills (ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ, 

ʘʥʘʣʽʪʠʯʥʽ ʥʘʚʠʯʢʠ), ʘ ʡ soft skills (ʢʨʝʘʪʠʚʥʽʩʪʴ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʢʦʤʘʥʜʥʘ 

ʨʦʙʦʪʘ) [1]. 

ʄʠ ʧʨʦʧʦʥʫʻʤʦ çʧʽʪʠè ʪʨʦʭʠ ʜʘʣʽ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʨʘʜʠʤʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʫ ʪʘ ʧʨʦʻʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʚ ʤʝʞʘʭ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʛʨʘʤ ʘʙʦ ʢʦʥʢʫʨʩʽʚ. ɺ ʟʤʘʛʘʥʥʽ 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʦʩʚʽʪʥʽʡ ʟʘʢʣʘʜ, ʧʨʦʚʦʜʠʪʴʩʷ ʘʛʽʪʘʮʽʡʥʘ ʢʦʤʧʘʥʽʷ, ʘ ʜʘʣʽ 

ʦʙôʻʜʥʫʶʪʴʩʷ ʚʩʽ ʫʯʘʩʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʨʘʛʥʝʥʥʽ ʧʽʜʪʨʠʤʘʪʠ ʩʚʦʶ 

ʰʢʦʣʫ ʪʘ ʜʦʧʦʤʦʛʪʠ ʚʠʛʨʘʪʠ ʛʦʣʦʚʥʠʡ ʧʨʠʟ. ʅʘʧʨʠʢʣʘʜ, STREAM-ʧʨʦʻʢʪ 

çʂʚʽʪʥʠ, ʨʽʜʥʘ ʰʢʦʣʦ 89!è ʨʝʘʣʽʟʦʚʫʚʘʚʩʷ ʚ ʨʘʤʢʘʭ ʙʣʘʛʦʜʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʻʢʪʫ Flowers4school ʪʘ ʥʘʜʘʚʘʚ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʙʦʢʩ ʟ ʧʦʥʘʜ 1000 

ʮʠʙʫʣʠʥ ʢʚʽʪʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʪʘ ʩʧʦʥʫʢʘʻ ʜʦ ʘʢʪʠʚʥʠʭ ʜʽʡ ʥʝ 

ʣʠʰʝ ʰʢʦʣʷʨʽʚ, ʘ ʡ ʾʭ ʙʘʪʴʢʽʚ. 

ʄʝʪʦʜʠʯʥʘ ʨʦʟʨʦʙʢʘ 
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ʊʝʤʘ. ɿʘʛʘʣʴʥʦʰʢʽʣʴʥʠʡ STREɸM-ʧʨʦʻʢʪ «ʂʚʽʪʥʠ, ʨʽʜʥʘ ʰʢʦʣʦ 89!» (ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʫʯʘʩʪʽ ʚ ʙʣʘʛʦʜʽʡʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʻʢʪʽ Flowers4school) 

ʄʝʪʘ ʧʨʦʻʢʪʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʛʽʤʥʘʟʽʾ. 

ʉʧʨʷʤʫʚʘʥʥʷ ʟʫʩʠʣʴ ʢʦʣʝʢʪʠʚʫ ʥʘ ʩʧʽʣʴʥʽ ʧʨʘʢʪʠʯʥʽ ʜʽʾ ʧʦ ʦʟʜʦʨʦʚʣʝʥʥʶ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʙʣʘʛʦʫʩʪʨʦʶ ʧʨʠʰʢʽʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʇʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʨʦʟʚʠʪʦʢ ʚ ʫʯʥʽʚ ʧʦʯʫʪʪʷ 

ʜʙʘʡʣʠʚʠʭ ʛʦʩʧʦʜʘʨʽʚ ʟʘʢʣʘʜʫ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʥʘʚʯʘʶʪʴʩʷ. ɸʢʪʠʚʽʟʘʮʽʷ 

ʧʽʟʥʘʚʘʣʴʥʦʾ, ʪʚʦʨʯʦʾ, ʧʨʦʩʚʽʪʥʠʮʴʢʦʾ ʪʘ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, 

ʧʦʢʨʘʱʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʟʝʣʝʥʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. 

ɿʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ: 

o ɸʢʪʠʚʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʢʦʣʝʢʪʠʚʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʧʦ 

ʙʣʘʛʦʫʩʪʨʦʶ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʩʪʘʥʫ ʡʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʦʟʝʣʝʥʝʥʥʷ; 

o ʦʨʛʘʥʽʟʫʚʘʪʠ STEM-ʘʢʪʠʚʥʦʩʪʽ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ 1-9-ʭ ʢʣʘʩʽʚ ʟ ʚʠʚʯʝʥʥʷ 

ʢʚʽʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʫ ʨʘʤʢʘʭ ʧʨʦʻʢʪʫ Flowers4school; 

o ʟʘʣʫʯʠʪʠ ʫʯʥʽʚʩʴʢʫ ʤʦʣʦʜʴ ʜʦ ʦʟʝʣʝʥʝʥʥʷ ʪʘ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ 

ʛʽʤʥʘʟʽʾ; 

o ʬʦʨʤʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʢʫʣʴʪʫʨʫ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜ ʤʘʡʙʫʪʥʽʤʠ ʧʦʢʦʣʽʥʥʷʤʠ; 

o ʟʘʣʫʯʠʪʠ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ ʜʦ ʨʦʟʨʦʙʢʠ ʚʣʘʩʥʠʭ ʧʨʦʻʢʪʽʚ ʦʟʝʣʝʥʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʻʢʪʫ. ɿʘ ʢʽʣʴʢʽʩʪʶ ʫʯʘʩʥʠʢʽʚ: ʢʦʣʝʢʪʠʚʥʠʡ. ɿʘ ʪʝʨʤʽʥʦʤ 

ʚʠʢʦʥʘʥʥʷ: ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʡ (7 ʤʽʩʷʮʽʚ). ɿʘ ʩʪʫʧʝʥʝʤ ʽʥʪʝʛʨʘʮʽʾ: 

ʽʥʪʝʛʨʦʚʘʥʠʡ. ɿʘ ʧʝʨʝʚʘʞʘʶʯʠʤ ʚʠʜʦʤ ʜʽʷʣʴʥʦʩʪʽ: ʧʨʘʢʪʠʢʦ ʩʧʨʷʤʦʚʘʥʠʡ. ɿʘ 

ʤʘʩʰʪʘʙʦʤ: ʰʢʽʣʴʥʠʡ. 

ʌʦʨʤʘ ʧʨʦʚʝʜʝʥʥʷ. ɿʘʛʘʣʴʥʦʰʢʽʣʴʥʠʡ STREɸM-ʧʨʦʻʢʪ. 

ʆʩʚʽʪʥʷ ʛʘʣʫʟʴ. ʇʨʠʨʦʜʦʟʥʘʚʩʪʚʦ. 

ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ. ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ 1-9-ʭ ʢʣʘʩʽʚ ʪʘ ʾʭʥʽ ʙʘʪʴʢʠ, ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʪʘ ʪʝʭʥʽʯʥʠʡ ʢʦʣʝʢʪʠʚʠ ʛʽʤʥʘʟʽʾ, ʤʝʰʢʘʥʮʽ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤ. ɿʘʧʦʨʽʞʞʷ.  

ʄʘʪʝʨʽʘʣʴʥʝ ʪʘ ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʠʙʫʣʠʥʠ ʨʽʟʥʠʭ ʢʚʽʪʽʚ, ʦʪʨʠʤʘʥʽ ʚ ɯ ʽ 

ɯɯ ʝʪʘʧʘʭ ʙʣʘʛʦʜʽʡʥʦʛʦ ʧʨʦʻʢʪʫ Flowers4School; ʢʦʤʧôʶʪʝʨ, ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ, 
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ʧʨʠʥʪʝʨ, ʩʝʨʚʽʩʠ Google, ʮʠʬʨʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʩʫʯʘʩʥʦʛʦ ʚʯʠʪʝʣʷ; 

ʢʘʥʮʝʣʷʨʩʴʢʝ ʧʨʠʣʘʜʜʷ, ʜʦʜʘʪʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʣʘʩʥʠʭ STEM-

ʧʨʦʜʫʢʪʽʚ. 

ɽʪʘʧʠ ʧʨʦʻʢʪʫ 

ɯ. ʄʆʊʀɺɸʎɯʁʅʀʁ ɽʊɸʇ 

ʌʦʨʤʫʚʘʥʥʷ ʮʽʢʘʚʦʩʪʽ ʜʦ ʧʝʚʥʦʛʦ ʢʦʣʘ ʧʨʦʙʣʝʤ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʢʪʠʚʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʩʦʚʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʪʝʭʥʦʣʦʛʽʾ, ʚ ʫʤʦʚʘʭ ʚʽʜʜʘʣʝʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʫʯʥʷʤʠ, 

ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʟʘʢʣʘʜʫ ʦʨʛʘʥʽʟʦʚʘʥʦ ʢʦʣʝʢʪʠʚʥʝ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʢʦʣʘ ʧʠʪʘʥʴ. 

ʋʧʨʦʜʦʚʞ ʚʝʨʝʩʥʷ ʪʘ ʞʦʚʪʥʷ 2022 ʨ. ʚʯʠʪʝʣʽʚ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʜʦ ʰʢʽʣʴʥʦʛʦ 

ʧʨʦʻʢʪʫ çʅʘʚʯʘʻʤʦʩʷ ʥʘ ʚʽʜʩʪʘʥʽè. ʆʩʚʽʪʷʥʘʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 6 ʢʝʡʩʽʚ, ʚ ʤʝʞʘʭ 

ʷʢʠʭ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ STEM-ʦʩʚʽʪʠ, 

ʦʟʥʘʡʦʤʣʝʥʦ ʟ ʦʬʽʮʽʡʥʠʤʠ ʚʝʙʨʝʩʫʨʩʘʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʩʧʽʣʴʥʦʪʘʤʠ ʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʷʜ STEM-ʧʨʦʻʢʪʽʚ ʪʘ 

ʩʧʣʘʥʦʚʘʥʦ ʚʣʘʩʥʽ ʘʢʪʠʚʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʧʦʜʘʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ. 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʘʜʘʯ. 

ʋ ʞʦʚʪʥʽ 2022 ʨ. ɿʘʧʦʨʽʟʴʢʫ ʛʽʤʥʘʟʽʶ ˉ 89 ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʫ ʚʩʝʫʢʨʘʾʥʩʴʢʦʤʫ 

ʢʦʥʢʫʨʩʽ çʅʘʡʛʘʨʥʽʰʠʡ ʢʚʽʪʥʠʢ ʋʢʨʘʾʥʠ 2023è. ɿʘ ʫʤʦʚʘʤʠ ʟʤʘʛʘʥʥʷ ʟʘʢʣʘʜ 

ʦʩʚʽʪʠ ʦʪʨʠʤʫʻ ʙʝʟʢʦʰʪʦʚʥʦ ʙʦʢʩ ʮʠʙʫʣʠʥ ʨʽʟʥʠʭ ʢʚʽʪʽʚ, ʷʢʽ ʪʨʝʙʘ ʚʠʩʘʜʠʪʠ ʥʘ 

ʧʨʠʰʢʽʣʴʥʫ ʪʝʨʠʪʦʨʽʶ ʪʘ ʚʝʩʥʦʶ ʧʦʜʽʣʠʪʠʩʷ ʩʚʽʪʣʠʥʘʤʠ ʢʚʽʪʫʯʦʾ ʢʣʫʤʙʠ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ʇʝʜʘʛʦʛʽʯʥʠʤ ʢʦʣʝʢʪʠʚʦʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʘʤʝ 

ʦʪʨʠʤʘʥʽ ʢʚʽʪʠ ʩʪʘʥʫʪʴ ʦʙôʻʢʪʦʤ STREAM-ʜʦʩʣʽʜʞʝʥʥʷ.  

ɼʦʮʽʣʴʥʽʩʪʴ ʧʨʦʻʢʪʫ. ʐʢʽʣʴʥʠʡ STREAM-ʧʨʦʻʢʪ çʂʚʽʪʥʠ, ʨʽʜʥʦ ʰʢʦʣʦ 89!è 

ʜʦʟʚʦʣʷʻ ʚʽʜʚʦʣʽʢʪʠ ʟʜʦʙʫʚʘʯʽʚ ʧʨʠʬʨʦʥʪʦʚʦʾ ʟʦʥʠ ʚʽʜ ʞʘʭʽʪʪʷ ʚʽʡʥʠ, ʟʘʥʫʨʠʪʠ 

ʰʢʦʣʷʨʽʚ ʫ ʩʚʽʪ ʯʘʨʽʚʥʠʭ ʢʚʽʪʽʚ ʪʘ ʜʠʪʷʯʦʾ ʪʚʦʨʯʦʩʪʽ. ʇʨʦʻʢʪ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʚ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʜʝʤʦʥʩʪʨʫʻ ʰʣʷʭʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʧʦʙʫʪʽ. 

ɯɯ. ʇɯɼɻʆʊʆɺʏʀʁ ɽʊɸʇ 
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ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʻʢʪʥʦʾ ʛʨʫʧʠ. ʅʘ ʽʥʽʮʽʘʪʠʚʥʫ ʛʨʫʧʫ, ʷʢʘ ʩʢʣʘʜʘʣʘʩʷ ʟ ʚʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʰʢʽʣʴʥʦʛʦ ʧʩʠʭʦʣʦʛʘ ʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʧʦʢʣʘʜʝʥʦ 

ʪʝʭʥʽʯʥʽʡ ʩʫʧʨʦʚʽʜ ʟʘʛʘʣʴʥʦʰʢʽʣʴʥʦʛʦ ʧʨʦʻʢʪʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ ʷʢʽʩʥʦʾ 

ʚʽʜʜʘʣʝʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʩʴʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʢʦʣʝʢʪʠʚʫ.  

ʇʨʦʬʝʩʽʡʥʫ ʩʧʽʣʴʥʦʪʫ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʜʦ 

ʦʙʛʦʚʦʨʝʥʥʷ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ, ʩʫʧʨʦʚʦʜʫ ʧʨʘʚʠʣʴʥʦʛʦ 

ʜʦʛʣʷʜʫ ʟʘ ʮʠʙʫʣʠʥʘʤʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʾʭ ʚʠʩʘʜʢʠ. 

ʇʽʜʙʽʨ ʢʝʨʽʚʥʠʢʽʚ ʽ ʚʠʢʦʥʘʚʮʽʚ ʧʨʦʻʢʪʫ. ʋʧʨʦʜʦʚʞ ʪʨʝʪʴʦʾ ʯʚʝʨʪʽ 2022-2023 ʥ.ʨ. 

ʚʯʠʪʝʣʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʣʘʥʫʚʘʪʠ ʚʣʘʩʥʽ STEM-ʘʢʪʠʚʥʦʩʪʽ ʜʣʷ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 1-9-ʭ ʢʣʘʩʽʚ. ʇʝʜʘʛʦʛʘʤ ʙʫʣʦ ʥʘʜʘʥʦ ʧʦʚʥʫ ʘʢʘʜʝʤʽʯʥʫ 

ʩʚʦʙʦʜʫ, ʚʦʥʠ ʩʘʤʦʩʪʽʡʥʦ ʤʘʣʠ ʦʙʨʘʪʠ ʬʦʨʤʫ ʧʨʦʚʝʜʝʥʥʷ, ʯʘʩʦʚʽ ʨʘʤʢʠ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʚʠʢʦʥʘʚʮʽʚ. 

ɺʠʙʽʨ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʝʤʠ ʧʨʦʻʢʪʫ. ʇʽʜ ʯʘʩ ʢʦʣʝʢʪʠʚʥʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ 

ʧʝʜʘʛʦʛʘʤʠ ʦʙʨʘʥʦ ʟʘʛʘʣʴʥʫ ʪʝʤʫ ʰʢʽʣʴʥʦʛʦ ʧʨʦʻʢʪʫ çʂʚʽʪʥʠ, ʨʽʜʥʘ ʰʢʦʣʦ 89!è 

ʪʘ ʚʠʟʥʘʯʝʥʦ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ ʣʦʢʘʣʴʥʠʭ STREAM-ʘʢʪʠʚʥʦʩʪʝʡ. 

ʊʝʤʘʪʠʢʫ ʚʣʘʩʥʠʭ ʟʘʭʦʜʽʚ ʚʠʟʥʘʯʝʥʦ ʚʯʠʪʝʣʷʤʠ, ʚʨʘʭʦʚʫʶʯʠ ʟʘʛʘʣʴʥʫ ʧʦʣʽʪʠʢʫ 

ʧʨʦʻʢʪʫ. 

ʌʦʨʤʫʚʘʥʥʷ ʛʽʧʦʪʝʟ. ɼʣʷ ʷʢʽʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʦʩʚʽʪʷʥ ʜʦ ʤʘʩʦʚʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʝʞʘʭ ʰʢʽʣʴʥʦʛʦ ʧʨʦʻʢʪʫ çʅʘʚʯʘʻʤʦʩʷ ʥʘ 

ʚʽʜʩʪʘʥʽè ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ çʗʨʤʘʨʦʢ ʽʜʝʡ STEM-ʧʨʦʜʫʢʪʽʚè ʜʣʷ ʚʯʠʪʝʣʽʚ 1-4-ʭʽ 

5-9-ʭ ʢʣʘʩʽʚ. ʇʝʜʘʛʦʛʘʤʠ ʢʦʣʝʢʪʠʚʥʦ ʦʙʛʦʚʦʨʝʥʦ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʨʦʻʢʪʽʚ ʪʘ ʦʟʚʫʯʝʥʦ ʚʣʘʩʥʝ ʾʭ ʙʘʯʝʥʥʷ. 

ʋ ʤʝʞʘʭ ʧʨʦʻʢʪʫ ʜʣʷ ʢʦʞʥʦʾ STREAM-ʩʢʣʘʜʦʚʦʾ ʚʠʟʥʘʯʝʥʦ ʦʨʽʻʥʪʦʚʥʠʡ 

ʧʝʨʝʣʽʢ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʦʻʢʪʥʠʭ ʧʨʦʜʫʢʪʽʚ.  

ɯɯɯ. ɽʊɸʇ ʇʃɸʅʋɺɸʅʅʗ 

ʊʘʙʣʠʮʷ 1. ɻʨʘʬʽʢ ʨʝʘʣʽʟʘʮʽʾ ɯ ʝʪʘʧʫ ʟʘʛʘʣʴʥʦʰʢʽʣʴʥʦʛʦ ʧʨʦʻʢʪʫ 

ʊʝʨʤʽʥʠ ʅʘʟʚʘ ʝʪʘʧʫ 

ʞʦʚʪʝʥʴ 2022 ʨ. ʈʝʻʩʪʨʘʮʽʷ ʚ ʢʦʥʢʫʨʽ çʅʘʡʛʘʨʥʽʰʠʡ ʢʚʽʪʥʠʢ ʋʢʨʘʾʥʠ 2023» 

ʣʠʩʪʦʧʘʜ-

ʛʨʫʜʝʥʴ 2022 ʨ. 

ʇʣʘʥʫʚʘʥʥʷ ʰʢʽʣʴʥʦʛʦ STREɸM-ʧʨʦʻʢʪʫ ʛʽʤʥʘʟʽʾ 
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ʛʨʫʜʝʥʴ 2022 ʨ.  ʆʪʨʠʤʘʥʥʷ ʙʦʢʩʫ Flowers4Schoolʟ 300 ʮʠʙʫʣʠʥʘʤʠ ʢʚʽʪʽʚ (ʪʶʣʴʧʘʥʠ, 

ʥʘʨʮʠʩʠ, ʢʨʦʢʫʩʠ, ʪʘ ʽʥʰʽ ʨʦʩʣʠʥʠ).ɺʠʚʯʝʥʥʷ ʚʠʜʽʚ ʨʦʩʣʠʥ ʧʨʦʬʝʩʽʡʥʦʶ 

ʩʧʽʣʴʥʦʪʦʶ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʪʘ ʽʥʽʮʽʘʪʠʚʥʦʶ  ʛʨʫʧʦʶ ʜʽʪʝʡ, 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ ʛʘʣʫʟʽ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ 

ʟʝʣʝʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ 

ʩʽʯʝʥʴ 2023 ʨ.  ɺʠʩʘʜʢʘ ʮʠʙʫʣʠʥ ʚ ʛʦʨʱʠʢʠ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʾʭ ʫ ʪʝʤʥʝ, ʧʨʦʭʦʣʦʜʥʝ ʤʽʩʮʝ. 

ʩʽʯʝʥʴ-

ʙʝʨʝʟʝʥʴ 2023 ʨ. 

ɺʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʰʢʽʣʴʥʦʛʦ STREɸM-ʧʨʦʻʢʪʫ ʫʯʥʷʤʠ 1-9 ʢʣʘʩʽʚ. 

ʣʶʪʠʡ-

ʙʝʨʝʟʝʥʴ 2023 ʨ. 

ɺʠʩʪʘʚʣʝʥʥʷ ʛʦʨʱʠʢʽʚ ʟ ʢʚʽʪʘʤʠ ʥʘ ʩʚʽʪʣʦ ʜʣʷ ʧʨʦʨʦʱʫʚʘʥʥʷ ʨʦʟʩʘʜʠ. 

ʩʽʯʝʥʴ- 

ʙʝʨʝʟʝʥʴ 2023 ʨ. 

ʇʨʦʚʝʜʝʥʥʷ ʰʢʽʣʴʥʦʛʦ ʢʦʥʢʫʨʩʫ çʂʣʫʤʙʘ ʤʦʻʾ ʤʨʽʾ!è ʟ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʜʠʟʘʡʥʫ ʯʘʩʪʠʥʠ ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ ʜʣʷ ʚʠʩʘʜʢʠ ʧʨʦʨʦʱʝʥʠʭ ʫ ʛʦʨʱʠʢʘʭ 

ʢʚʽʪʽʚ. 

ʢʚʽʪʝʥʴ 2023 ʨ. ɺʠʩʘʜʢʘ ʨʦʩʣʠʥ ʥʘ ʰʢʽʣʴʥʫ ʢʣʫʤʙʫ ʟʘ ʧʨʦʻʢʪʘʤʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ  2 

ʧʝʨʝʤʦʞʮʽʚ ʢʦʥʢʫʨʩʫ çʂʣʫʤʙʘ ʤʦʻʾ ʤʨʽʾ!è:  

* ʣʦʛʦʪʠʧ çʊʫʨʠʩʪʠʯʥʝ ɿʘʧʦʨʽʞʞʷè, ʷʢʠʡ ʩʠʤʚʦʣʽʟʫʻ ʟʽʨʢʫ ʽ ʩʽʤ ʧʨʦʤʝʥʽʚ- 

ʰʣʷʭʽʚ ʤʘʥʜʨʽʚʦʢ; 

* ʥʦʤʝʨ ʰʢʦʣʠ ç89è. 

ʢʚʽʪʝʥʴ 2023 ʨ. ʋʯʘʩʪʴ ʫ ɯɯ ʝʪʘʧʽ ʢʦʥʢʫʨʩʫ çʅʘʡʛʘʨʥʽʰʠʡ ʢʚʽʪʥʠʢ ʋʢʨʘʾʥʠ 2023» 

ʪʨʘʚʝʥʴ-

ʯʝʨʚʝʥʴ 2023ʨ 

ʇʝʨʝʤʦʛʘ ʫ ɯɯ ʝʪʘʧʽ ʢʦʥʢʫʨʩʫ: ʪʠʪʫʣ çʅʘʡʛʘʨʥʽʰʠʡ ʢʚʽʪʥʠʢ ʋʢʨʘʾʥʠ 2023è- ɯ 

ʤʽʩʮʝ, ʦʪʨʠʤʘʥʥʷ ʙʦʢʩʫ ʟ ʧʦʥʘʜ 1000 ʮʠʙʫʣʠʥ ʨʦʩʣʠʥ ʚʽʜ Flowers4School. 

ʯʝʨʚʝʥʴ 2023 

 

ɺʠʚʯʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʽ ʩʦʨʪʽʚ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ɯɯ ʝʪʘʧʫ 

ʧʨʦʻʢʪʫ ʟ ʦʟʝʣʝʥʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ï ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ, ʚʨʘʭʦʚʫʶʯʠ ʜʠʟʘʡʥ ɯ ʝʪʘʧʫ ʧʨʦʻʢʪʫ ʪʘ ʥʘʷʚʥʽ ʨʦʩʣʠʥʠ, ʷʢʽ 

ʚʞʝ ʟʨʦʩʪʘʶʪʴ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ. 

ʇʽʜʛʦʪʦʚʢʘ ʪʝʨʠʪʦʨʽʾ ʜʦ ʟʘʢʣʘʜʢʠ ʥʘʩʪʫʧʥʦʛʦ ʢʚʽʪʥʠʢʘ. ɺʠʩʘʜʢʘ ʨʦʩʣʠʥ ʥʘ 

ʢʣʫʤʙʠ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʮʽʢʘʚʣʝʥʦʾ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 

ʣʠʧʝʥʴ-ʩʝʨʧʝʥʴ 

2023 

ɼʦʛʣʷʜ ʟʘ ʨʦʩʣʠʥʘʤʠ 

ʚʝʨʝʩʝʥʴ-

ʞʦʚʪʝʥʴ 2023 

ʇʨʦʜʦʚʞʝʥʥʷ ʟʙʘʛʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʢʚʽʪʢʦʚʦ-ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʟʘʢʣʘʜʫ, ʧʦʢʨʘʱʝʥʥʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ 

ʛʽʤʥʘʟʽʾ 

ʣʠʩʪʦʧʘʜ 2023 ɿʙʽʨ ʮʠʙʫʣʠʥ ʢʚʽʪʽʚ, ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ 

 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʘʙʦ ʛʨʫʧʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʪʝʨʤʽʥʽʚ ʾʭ ʚʠʢʦʥʘʥʥʷ. ɯʥʽʮʽʘʪʠʚʥʦʶ ʛʨʫʧʦʶ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʻʢʪʫ ʩʪʚʦʨʝʥʦ 

Google-ʪʘʙʣʠʮʶ çFlowers4School_STREɸM-ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠè ʽ 

ʥʘʜʘʥʦ ʜʦʩʪʫʧ ʥʘ ʨʝʜʘʛʫʚʘʥʥʷ ʚʯʠʪʝʣʷʤ. ɼʦ ʪʘʙʣʠʮʽ ʧʨʠʢʨʽʧʣʝʥʦ ʣʽʥʢ ʥʘ 

ʩʧʽʣʴʥʫ ʪʝʢʫ ʜʣʷ ʟʚʽʪʥʦʩʪʽ ʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʠʪʷʯʠʭ ʨʦʙʽʪ. ʇʨʦʬʝʩʽʡʥʦʶ 

ʩʧʽʣʴʥʦʪʦʶ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʽʥʽʮʽʘʪʠʚʥʫ ʛʨʫʧʫ ʟ 

ʫʯʥʽʚ 6-9-ʭ ʢʣʘʩʽʚ, ʷʢʽ ʚʠʷʚʠʣʠ ʙʘʞʘʥʥʷ ʜʦʧʦʤʘʛʘʪʠ ʚ ʨʝʘʣʽʟʘʮʽʾ ʰʢʽʣʴʥʦʛʦ 

ʧʨʦʻʢʪʫ.  
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ʅʘʧʨʠʢʽʥʮʽ ʛʨʫʜʥʷ 2022 ʨ. ʢʦʣʝʢʪʠʚ ʰʢʦʣʠ ʦʪʨʠʤʘʚ ʙʦʢʩ Flowers4School ʟ 300 

ʮʠʙʫʣʠʥʘʤʠ ʢʚʽʪʽʚ. ʉʧʽʣʴʥʦ ʚʠʚʯʝʥʦ ʧʝʨʝʣʽʢ ʦʪʨʠʤʘʥʠʭ ʢʚʽʪʽʚ, ʩʧʣʘʥʦʚʘʥʦ 

ʚʣʘʩʥʽ STEM-ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʜʘʥʦ ʾʭ ʚ ʢʘʣʝʥʜʘʨʥʝ ʧʣʘʥʫʚʘʥʥʷ ʥʘ ɯɯɯ ʯʚʝʨʪʴ. 

ɿʘʭʦʜʠ ʟʘʬʽʢʩʦʚʘʥʦ ʚ ʟʘʛʘʣʴʥʫ ʪʘʙʣʠʮʶ «Flowers4School_STREɸM-ʢʦʤʧʦʥʝʥʪʠ 

ʪʘ ʨʝʟʫʣʴʪʘʪʠè ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ ʟ ʩʽʯʥʷ ʧʦ ʙʝʨʝʟʝʥʴ 2023 ʨ. (ɼʦʜʘʪʦʢ 1). ʇʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʦʩʚʽʪʷʥʘʤʠ ʟʘʚʘʥʪʘʞʝʥʦ ʟʚʽʪʥʽ ʤʘʪʝʨʽʘʣʠ ʫ ʩʧʽʣʴʥʫ ʪʝʢʫ ʘʙʦ 

ʥʘ ʚʣʘʩʥʠʡ Google ʜʠʩʢ ʪʘ ʧʨʠʢʨʽʧʣʝʥʦ ʣʽʥʢ ʜʦ ʨʷʜʢʘ ʽʟ ʟʘʟʥʘʯʝʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. 

ɺʠʟʥʘʯʝʥʥʷ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʯʠʪʝʣʷʤʠ ʩʘʤʦʩʪʽʡʥʦ 

ʚʠʟʥʘʯʝʥʦ ʤʦʞʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʾʭ ʚʣʘʩʥʠʭ STEM-ʘʢʪʠʚʥʦʩʪʝʡ, ʢʦʣʦ ʚʠʢʦʥʘʚʮʽʚ, 

ʟʤʽʩʪ ʤʘʪʝʨʽʘʣʫ ʪʘ ʪʝʨʤʽʥʠ ʨʝʘʣʽʟʘʮʽʾ. ʇʝʜʘʛʦʛʘʤʠ ʟʘʩʪʦʩʦʚʘʥʦ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʟʘʭʦʜʽʚ: ʚʽʜ ʦʢʨʝʤʦʾ ʚʧʨʘʚʠ ʥʘ ʦʜʠʥ ʽʟ ʝʪʘʧʽʚ ʫʨʦʢʫ ʜʦ ʤʽʥʽ-ʧʨʦʻʢʪʽʚ; 

ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʜʦ ʢʦʣʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʤʝʞʘʭ ʧʘʨʘʣʝʣʽ. 

ʉʧʽʣʴʥʠʡ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʰʢʽʣʴʥʦʛʦ ʧʨʦʻʢʪʫ çʂʚʽʪʥʠ, ʨʽʜʥʦ ʰʢʦʣʦ 

ˉ 89!» ï ʢʚʽʪʫʯʘ ʢʣʫʤʙʘ, ʩʪʚʦʨʝʥʘ ʟʘ ʘʚʪʦʨʩʴʢʠʤ ʜʠʟʘʡʥʦʤ ʢʦʣʝʢʪʠʚʫ ʟʘʢʣʘʜʫ.  

ɺʠʚʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ. ɺ ʭʦʜʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ 

ʚʯʠʪʝʣʷʤʠ-ʧʨʝʜʤʝʪʥʠʢʘʤʠ ʧʨʦʚʝʜʝʥʦ STREɸM-ʘʢʪʠʚʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ ʫʯʥʽʚ. ɼʣʷ ʢʦʞʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʝʜʘʛʦʛʦʤ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʝʥʦ ʢʨʠʪʝʨʽʾ 

ʦʮʽʥʶʚʘʥʥʷ. 

IV. ʆʈɻɸʅɯɿɸʎɯʁʅʆ-ɼʆʉʃɯɼʅʀʎʔʂʀʁ (ʊɽʍʅʆʃʆɻɯʏʅʀʁ) ɽʊɸʇ 

ɯʥʚʝʥʪʘʨʠʟʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʮʠʙʫʣʠʥ ʢʚʽʪʽʚ. ɯʥʚʝʥʪʘʨʠʟʘʮʽʶ ʮʠʙʫʣʠʥ ʢʚʽʪʽʚ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʽʥʽʮʽʘʪʠʚʥʦʶ ʛʨʫʧʦʶ ʫʯʥʽʚ ʪʘ ʧʨʦʬʝʩʽʡʥʦʶ ʩʧʽʣʴʥʦʪʦʶ 

ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ.  

ɺʠʷʚʣʝʥʦ ʨʷʜ ʧʨʦʙʣʝʤ ʽʟ ʮʠʙʫʣʠʥʘʤʠ ʪʘ ʚʠʟʥʘʯʝʥʦ ʰʣʷʭʠ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ: 

- ʅʝ ʚʩʽ ʮʠʙʫʣʠʥʠ ʢʚʽʪʽʚ ʚʜʘʣʦʩʷ ʚʠʟʥʘʯʠʪʠ: ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ 

ʟʘʩʪʦʩʦʚʘʥʦ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʬʦʪʦʩʢʘʥʫʚʘʥʥʷ ʨʦʩʣʠʥ. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʠʚ 

ʟʚʫʟʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʜʦ ʜʚʦʭ ʥʘʟʚ. 

- ɺʠʟʥʘʯʝʥʥʷ ʥʘʟʚ ʨʦʩʣʠʥ ʤʦʞʝ ʙʫʪʠ ʧʦʤʠʣʢʦʚʠʤ: ʚʠʜ ʨʦʩʣʠʥ ʩʫʪʪʻʚʦ ʥʝ 

ʚʧʣʠʥʝ ʥʘ ʜʠʟʘʡʥ ʢʣʫʤʙʠ. 
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- ɼʝʷʢʽ ʮʠʙʫʣʠʥʠ ʧʦʯʘʣʠ ʧʨʦʨʦʩʪʘʪʠ: ʚʠʩʘʜʞʝʥʦ ʮʠʙʫʣʠʥʠ ʚ ʛʦʨʱʠʢʠ ʪʘ 

ʨʦʟʤʽʱʝʥʦ ʾʭ ʫ ʪʝʤʥʝ, ʧʨʦʭʦʣʦʜʥʝ ʤʽʩʮʝ. 

- ɼʝʷʢʽ ʮʠʙʫʣʠʥʠ ʜʦʚʛʠʡ ʯʘʩ ʭʚʦʨʽʣʠ ʫ ʛʦʨʱʠʢʘʭ: ʨʦʩʣʠʥʠ ʦʙʨʦʙʣʝʥʦ ʤʠʣʴʥʠʤ 

ʨʦʟʯʠʥʦʤ, ʚʦʥʠ ʧʦʚʽʣʴʥʦ ʟʨʦʩʪʘʣʠ, ʘʣʝ ʮʠʙʫʣʠʥʠ ʚʜʘʣʦʩʷ ʚʨʷʪʫʚʘʪʠ. 

- ʋ ʟʚôʷʟʢʫ ʟ ʦʧʘʣʝʥʥʷʤ ʧʨʠʤʽʱʝʥʥʷ ʰʢʦʣʠ ʮʠʙʫʣʠʥʠ ʰʚʠʜʢʦ ʧʨʦʨʦʩʣʠ ʚ 

ʪʝʤʥʦʤʫ ʤʽʩʮʽ: ʨʦʟʤʽʱʝʥʦ ʩʘʜʞʘʥʮʽ ʥʘ ʩʚʽʪʣʦ, ʧʨʦʜʦʚʞʝʥʦ ʜʦʛʣʷʜ. ɿʤʽʥʝʥʦ 

ʩʪʨʘʪʝʛʽʶ ʚʠʩʘʜʢʠ: ʧʦʩʘʜʢʘ ʥʘ ʢʣʫʤʙʫ ʚʞʝ ʜʦʨʦʩʣʠʭ ʨʦʩʣʠʥ. 

- ɺʠʩʘʜʢʘ ʜʦʨʦʩʣʠʭ ʨʦʩʣʠʥ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʠʙʝʣʽ ʮʠʙʫʣʠʥ: ʧʨʠʡʥʷʪʦ 

ʨʽʰʝʥʥʷ ʨʦʩʣʠʥʠ ʚʠʩʘʜʠʪʠ ʨʘʟʦʤ ʽʟ ʟʝʤʣʝʶ, ʫ ʷʢʽʡ ʚʦʥʠ ʟʨʦʩʪʘʣʠ ʚ ʛʦʨʱʠʢʘʭ. 

- ʗʢʠʡ ʜʠʟʘʡʥ ʢʣʫʤʙʠ ʦʙʨʘʪʠ ʜʣʷ ʚʠʩʘʜʢʠ ʧʨʦʨʦʱʝʥʠʭ ʨʦʩʣʠʥ: ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʙʫʣʦ ʩʧʣʘʥʦʚʘʥʦ ʪʘ ʧʨʦʚʝʜʝʥʦ ʰʢʽʣʴʥʠʡ ʢʦʥʢʫʨʩ çʂʣʫʤʙʘ ʤʦʻʾ 

ʤʨʽʾ!è.  

ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ ʛʘʣʫʟʽ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ 

ʪʘ ʟʝʣʝʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʚʽʜʽʛʨʘʣʘ 

ʽʥʽʮʽʘʪʠʚʥʘ ʛʨʫʧʘ ʫʯʥʽʚ 6-9-ʭ ʢʣʘʩʽʚ. ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʠʭ 

ʥʘʫʢ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ 4 ʛʨʫʧʠ ʜʣʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ: 

ɻʨʫʧʘ «1» ʧʨʘʮʶʚʘʣʘ ʥʘʜ ʚʠʟʥʘʯʝʥʥʷʤ ʥʘʟʚ ʨʦʩʣʠʥ ʟʘ ʬʦʨʤʦʶ ʪʘ ʟʦʚʥʽʰʥʽʤ 

ʚʠʛʣʷʜʦʤ ʮʠʙʫʣʠʥ, ʥʘʜ ʚʠʚʯʝʥʥʷʤ ʙʫʜʦʚʠ ʢʚʽʪʢʠ, ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʢʚʽʪʦʢ, 

ʚʠʜʦʟʤʽʥ ʧʘʛʦʥʽʚ-ʮʠʙʫʣʠʥ, ʫʤʦʚʠ ʚʠʩʘʜʢʠ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʜʦʛʣʷʜʫ ʚ 

ʛʦʨʱʠʢʘʭ ʪʘ ˇʨʫʥʪʽ. ɻʨʫʧʘ ç2èʜʦʩʣʽʜʞʫʚʘʣʘ ʨʦʩʣʠʥʠ-ʝʬʝʤʝʨʦʾʜʠ, ʟʘʥʝʩʝʥʽ ʚ 

ʏʝʨʚʦʥʫ ʢʥʠʛʫ ʋʢʨʘʾʥʠ. ɻʨʫʧʘ ç3è ʚʠʚʯʘʣʘ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʮʠʙʫʣʝʚʠʭ ʨʦʩʣʠʥ, ʽʩʪʦʨʠʯʥʠʡ ʨʘʢʫʨʩ ʢʨʘʾʥ, ʟʚʽʜʢʠ ʧʦʭʦʜʷʪʴ ʪʶʣʴʧʘʥʠ. ɻʨʫʧʘ 

«4» ʟʥʘʡʦʤʠʣʘʩʷ ʟ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚ ʛʘʣʫʟʽ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ 

ʟʝʣʝʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʜʦʛʣʷʜʦʤ ʟʘ ʨʦʩʣʠʥʘʤʠ ʚ ʧʝʚʥʠʭ ʫʤʦʚʘʭ, ʷʢʽʩʪʶ ˇʨʫʥʪʽʚ, 

ʤʽʥʝʨʘʣʴʥʠʤʠ ʪʘ ʦʨʛʘʥʽʯʥʠʤʠ ʜʦʙʨʠʚʘʤʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʨʦʩʣʠʥʘʤ. 

ʈʝʰʪʫ ʫʯʥʽʚ ʜʦʣʫʯʝʥʦ ʜʦ STEM-ʟʘʭʦʜʽʚ ʚʯʠʪʝʣʽʚ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ. 

ɿʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ʚʠʚʯʝʥʦ ʢʚʽʪʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʾʭ 

ʙʫʜʦʚʫ ʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ 

ʚʧʣʠʚ; ʧʨʘʚʠʣʴʥʠʡ ʧʨʘʚʦʧʠʩ ʾʭʥʽʭ ʥʘʟʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʤʽʥʶʚʘʥʥʷ; ʟʙʠʨʘʣʠʩʷ 
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ʽʩʪʦʨʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʮʽʢʘʚʽ ʬʘʢʪʠ ʟ ʫʩʥʦʾ ʥʘʨʦʜʥʦʾ ʪʚʦʨʯʦʩʪʽ; ʩʢʣʘʜʘʣʠʩʷ 

ʚʣʘʩʥʽ ʚʽʨʰʽ, ʨʝʙʫʩʠ, ʧʨʠʩʣʽʚôʷ ʪʘ ʧʨʠʢʘʟʢʠ. 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʽʥʽʮʽʘʪʠʚʥʦʾ ʛʨʫʧʠ ʧʨʦʻʢʪʫ, ʟʘ ʟʘʧʠʪʦʤ ʚʯʠʪʝʣʽʚ, ʚʠʢʦʥʫʚʘʣʠ 

ʨʦʣʴ ʧʦʤʽʯʥʠʢʽʚ ʘʙʦ ʝʢʩʧʝʨʪʽʚ ʧʽʜ ʯʘʩ ʮʠʭ ʟʫʩʪʨʽʯʝʡ.  

ʉʘʤʦʩʪʽʡʥʘ ʪʚʦʨʯʦ-ʧʦʰʫʢʦʚʘ, ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ. ʋ ʤʝʞʘʭ 

ʘʢʪʠʚʥʦʩʪʝʡ ʧʨʦʻʢʪʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 1-9-ʭ ʢʣʘʩʽʚ ʥʝʚʝʣʠʢʠʤʠ ʛʨʫʧʘʤʠ ʙʫʣʦ 

ʟʘʣʫʯʝʥʦ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʚʠʩʘʜʢʠ ʮʠʙʫʣʠʥ ʚ 

ʛʦʨʱʠʢʠ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʣʠʚ ʽ ʜʦʛʣʷʜ ʟʘ ʧʨʦʨʦʱʝʥʠʤʠ ʨʦʩʣʠʥʘʤʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʨʦʚʝʜʝʥʥʷ ʰʢʽʣʴʥʦʛʦ 

ʢʦʥʢʫʨʩʫ çʂʣʫʤʙʘ ʤʦʻʾ ʤʨʽʾ!è ʟ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʟʘʡʥʫ 

ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ: ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʨʦʩʣʠʥ ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ, ʜʝ ʧʣʘʥʫʚʘʣʘʩʷ 

ʚʠʩʘʜʢʘ ʧʨʦʨʦʱʝʥʠʭ ʢʚʽʪʽʚ; ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʠʥʠ ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ ʜʣʷ ʚʠʩʘʜʢʠ 

ʧʨʦʨʦʱʝʥʠʭ ʫ ʛʦʨʱʠʢʘʭ ʢʚʽʪʽʚ; ʦʛʦʣʦʰʝʥʥʷ ʢʦʥʢʫʨʩʫ çʂʣʫʤʙʘ ʤʦʻʾ ʤʨʽʾ!è: 

ʯʝʨʝʟ ʢʣʘʩʥʽ ʚʽʨʪʫʘʣʴʥʽ ʩʧʽʣʴʥʦʪʠ ʪʘ ʦʬʽʮʽʡʥʽ ʚʝʙʨʝʩʫʨʩʠ ʰʢʦʣʠ ʙʫʣʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʦ ʦʛʦʣʦʰʝʥʥʷ ʪʘ ʫʤʦʚʠ ʢʦʥʢʫʨʩʫ. 

ʇʨʘʢʪʠʯʥʝ ʚʪʽʣʝʥʥʷ ʩʪʚʦʨʝʥʦʛʦ ʧʨʦʻʢʪʫ ʦʟʝʣʝʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ʇʽʜʛʦʪʦʚʢʫ ʜʽʣʷʥʢʠ ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ ʜʦ ʚʠʩʘʜʢʠ ʧʨʦʨʦʱʝʥʠʭ ʨʦʩʣʠʥ ʟʜʽʡʩʥʝʥʦ 

ʧʝʜʘʛʦʛʽʯʥʠʤ ʽ ʪʝʭʥʽʯʥʠʤ ʧʝʨʩʦʥʘʣʦʤ ʰʢʦʣʠ ʪʘ ʫʯʥʷʤʠ 8-9-ʭ ʢʣʘʩʽʚ. ɿʘ 

ʩʢʣʘʜʝʥʠʤ ʛʨʘʬʽʢʦʤ ʥʠʤʠ ʧʝʨʝʢʦʧʘʥʦ ʚʠʟʥʘʯʝʥʫ ʜʽʣʷʥʢʫ ʢʣʫʤʙʠ ʪʘ 

ʧʝʨʝʩʘʜʞʝʥʦ ʥʘʷʚʥʽ ʨʦʩʣʠʥʠ. 

ɿʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʩʪʘʣʘ ʫʨʦʯʠʩʪʘ ʚʠʩʘʜʢʘ ʢʚʽʪʽʚ: ʟʘʧʨʦʰʝʥʦ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʢʦʥʢʫʨʩʫ çʂʣʫʤʙʘ ʤʦʻʾ ʤʨʽʾ!è, ʧʽʜʚʝʜʝʥʦ ʧʽʜʩʫʤʢʠ ʪʘ ʧʨʦʚʝʜʝʥʦ ʥʘʛʦʨʦʜʞʝʥʥʷ 

ʚ ʨʝʢʨʝʘʮʽʾ ʰʢʦʣʠ, ʨʦʟʧʦʜʽʣʣʝʥʦ ʨʦʣʽ ʪʘ ʟʜʽʡʩʥʝʥʦ ʢʦʣʝʢʪʠʚʥʫ ʚʠʩʘʜʢʫ ʨʦʩʣʠʥ. 

V. ɽʊɸʇ ʇʈɽɼʉʊɸɺʃɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʩʧʽʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʤʝʞʘʭ 

ʧʨʦʻʢʪʫ ʪʘ ʧʝʨʝʣʽʢ STEM-ʘʢʪʠʚʥʦʩʪʝʡ, ʧʨʦʚʝʜʝʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʤ ʢʦʣʝʢʪʠʚʦʤ 

ʛʽʤʥʘʟʽʾ, ʧʨʝʟʝʥʪʦʚʘʥʦ ʚ Google-ʪʘʙʣʠʮʽ «Flowers4School_STREɸM-ʢʦʤʧʦʥʝʥʪʠ 

ʪʘ ʨʝʟʫʣʴʪʘʪʠè (ɼʦʜʘʪʦʢ 1). 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʻʢʪʫ: 



129 

ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ: 

o ʧʨʦʚʝʜʝʥʦ ʧʦʥʘʜ 45 ʰʢʽʣʴʥʠʭ STREAM-ʘʢʪʠʚʥʦʩʪʝʡ ʚ ʨʘʤʢʘʭ ʧʨʦʻʢʪʫ; 

o ʟʘʣʫʯʝʥʦ ʧʦʥʘʜ 500 ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 1-9-ʭ ʢʣʘʩʽʚ, 15 ʜʽʪʝʡ ʟ ʆʆʇ, ʧʦʥʘʜ 

120 ʙʘʪʴʢʽʚ ʫʯʥʽʚ; 

o 39 ʧʝʜʘʛʦʛʽʚ ʦʨʛʘʥʽʟʫʚʘʣʠ ʚʣʘʩʥʽ STEM-ʟʘʭʦʜʠ; 

o 13 ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʰʢʦʣʠ ʜʦʣʫʯʠʣʠʩʷ ʜʦ ʨʽʟʥʠʭ ʝʪʘʧʽʚ ʧʨʦʻʢʪʫ; 

o 293 ʮʠʙʫʣʠʥʠ ʨʽʟʥʠʭ ʢʚʽʪʽʚ ʙʫʣʦ ʧʦʨʦʱʝʥʦ ʽ ʚʠʩʘʜʞʝʥʦ ʥʘ ʰʢʽʣʴʥʫ 

ʢʣʫʤʙʫ. 

ʗʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ: 

o 98 % ʦʪʨʠʤʘʥʠʭ ʮʠʙʫʣʠʥ ʙʫʣʦ ʧʦʨʦʱʝʥʦ ʽ ʚʠʩʘʜʞʝʥʦ ʥʘ ʰʢʽʣʴʥʫ 

ʢʣʫʤʙʫ; 

o 35 % ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʪʘ ʾʭ ʙʘʪʴʢʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʚʩʷ 

ʨʽʚʝʥʴ ʾʭ ʚʣʘʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ (ʥʘ ʦʩʥʦʚʽ ʘʥʢʝʪʫʚʘʥʥʷ); 

o 17 % ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʜʦ ʤʘʡʩʪʝʨ-ʢʣʘʩʽʚ ʟ ʧʝʨʝʨʦʙʢʠ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. 

 

ʋʯʘʩʪʴ ʫ ɯɯ ʝʪʘʧʽ ʢʦʥʢʫʨʩʫ çʅʘʡʛʘʨʥʽʰʠʡ ʢʚʽʪʥʠʢ ʋʢʨʘʾʥʠ 2023è 

ʙʣʘʛʦʜʽʡʥʦʛʦ ʧʨʦʻʢʪʫ Flowers4School. ʅʘʧʨʠʢʽʥʮʽ ʪʨʘʚʥʷ 2023 ʨ. ʩʚʽʪʣʠʥʠ 

ʬʽʥʘʣʴʥʦʛʦ ʝʪʘʧʫ ʧʨʦʻʢʪʫ ʙʫʣʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʥʘ ʦʬʽʮʽʡʥʽʡ ʩʪʦʨʽʥʮʽ ɿʘʧʦʨʽʟʴʢʦʾ 

ʛʽʤʥʘʟʽʾ ˉ89 ʚ ʩʦʮʽʘʣʴʥʽʡ ʤʝʨʝʞʽ Facebook ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʭʝʰʪʝʛʘʤʠ. 

ʇʨʦʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʢʘʤʧʘʥʽʶ ʟʽ ʟʙʦʨʫ ʚʧʦʜʦʙʘʡʦʢ. ɺʜʘʣʦʩʷ ʟʽʙʨʘʪʠ 4176 

ʛʦʣʦʩʽʚ (ɼʦʜʘʪʦʢ 2). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʦʣʦʩʫʚʘʥʥʷ ʟʘʢʣʘʜʦʤ ʦʩʚʽʪʠ ʟʜʦʙʫʪʦ ʧʝʨʝʤʦʛʫ, 

ʦʪʨʠʤʘʥʦ ʪʠʪʫʣ çʅʘʡʢʨʘʱʠʡ ʰʢʽʣʴʥʠʡ ʢʚʽʪʥʠʢ ʋʢʨʘʾʥʠè ʪʘ ʙʦʢʩ ʟ ʧʦʥʘʜ 1000 

ʮʠʙʫʣʠʥ ʨʦʩʣʠʥ ʚʽʜ Flowers4School. 

ʇʨʝʟʝʥʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫ. ʉʪʚʦʨʝʥʦ ʚʽʜʝʦ ʚʽʟʠʪʢʫ ʧʨʦʻʢʪʫ 

(ʣʽʥʢ: http://surl.li/pnhen), ʷʢʫ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʬʽʥʘʣʴʥʠʭ ʘʢʪʠʚʥʦʩʪʷʭ ʧʽʜ 

ʯʘʩ ʦʥʣʘʡʥ-ʟʫʩʪʨʽʯʝʡ. ɺʽʜʝʦ ʨʦʟʤʽʱʝʥʦ ʚ ʰʢʽʣʴʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʩʧʽʣʴʥʦʪʘʭ ʪʘ 

ʥʘ ʦʬʽʮʽʡʥʠʭ ʚʝʙʨʝʩʫʨʩʘʭ ʰʢʦʣʠ. 
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

ʇʦʣʽʭʫʥ ʅ. ɯ., ʇʦʩʪʦʚʘ ʂ. ɻ., ʉʣʽʧʫʭʽʥʘ ɯ. ɸ., ʆʥʦʧʯʝʥʢʦ ɻ. ɺ., ʆʥʦʧʯʝʥʢʦ ʆ.ɺ. 

ʋʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʽʥʪʝʛʨʘʮʽʾ ʬʦʨʤʘʣʴʥʦʾ ʽ ʥʝʬʦʨʤʘʣʴʥʦʾ 

ʦʩʚʽʪʠ ʦʙʜʘʨʦʚʘʥʠʭ ʫʯʥʽʚ: ʤʝʪʦʜ. ʨʝʢʦʤ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].- ʂ: ɯʥʩʪʠʪʫʪ 

ʦʙʜʘʨʦʚʘʥʦʾ ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 2019. 80 ʩ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ : 

https://lib.iitta.gov.ua/718661. 

 

 

ɼʦʜʘʪʦʢ 1 

ʊʘʙʣʠʮʷ 1.1. Flowers4School_STREɸM-ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʇʨʝʜʤʝʪʠ: 

ʽʥʪʝʛʨʘʮʽʷ 

ɿʤʽʩʪ ʟʘʚʜʘʥʥʷ ʂʣ

ʘʩ 

ɺʯʠʪʝʣʴ ʇʨʦʻʢʪʥʠʡ 

ʧʨʦʜʫʢʪ 

Science (ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ) 

ɹʽʦʣʦʛʽʷ ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʜʦʚʠ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ ʪʘ ʾʭ 

ʚʠʜʦʟʤʽʥ ʥʘ ʧʨʠʢʣʘʜʽ ʮʠʙʫʣʠʥ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʜʦʟʤʽʥ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ ʥʘ ʧʨʠʢʣʘʜʘʭ ʮʠʙʫʣʝʚʠʭ ʨʦʩʣʠʥ, 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘʢʠʭ ʨʦʩʣʠʥ ʪʘ 

ʫʤʦʚ ʘʛʨʦʪʝʭʥʽʯʥʦʛʦ ʜʦʛʣʷʜʫ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʉʪʚʦʨʝʥʥʷ ʚʽʜʝʦ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

6ɸ ʄʘʨʯʝʥʢʦ 

ʆ.ʇ. 

ʉʧʽʣʴʥʘ 

ʧʨʝʟʝʥʪʘʮʽʷ, 

ʚʽʜʝʦʟʘʭʠʩʪ 

ɽʢʦʣʦʛʽʷ ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ ʨʦʩʣʠʥ ʫ ʝʢʦʩʠʩʪʝʤʘʭ, 

ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʩʣʠʥʠ-ʝʬʝʤʝʨʦʾʜʠ 

ʩʪʝʧʦʚʦʾ ʟʦʥʠ, ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ 

ʋʢʨʘʾʥʠ ï ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʾ (ʚʽʜʝʦ). 

6ɸ ʄʘʨʯʝʥʢʦ 

ʆ.ʇ. 

ʉʧʽʣʴʥʘ 

ʧʨʝʟʝʥʪʘʮʽʷ, 

ʚʽʜʝʦʟʘʭʠʩʪ 

ɻʝʦʛʨʘʬʽʷ ɼʦʩʣʽʜʞʝʥʥʷ ʮʝʥʪʨʽʚ ʧʦʭʦʜʞʝʥʥʷ ʪʶʣʴʧʘʥʽʚ 

(ʷʢʘ ʢʨʘʾʥʘ ʻ ʙʘʪʴʢʽʚʱʠʥʦʶ? ʏʦʤʫ ʚ ɻʦʣʣʘʥʜʽʾ 

ʰʘʥʫʶʪʴ ʩʘʘʤʝ ʪʶʣʴʧʘʥʠ?) ʉʪʚʦʨʝʥʥʷ ʚʽʜʝʦ. 

7ɸ

8ɸ 

ʊʝʨʟʽʻʚʘ 

ɯ.ʌ. 

ʉʧʽʣʴʥʘ 

ʧʨʝʟʝʥʪʘʮʽʷ, 

ʚʽʜʝʦʟʘʭʠʩʪ 

ʍʽʤʽʷ ɹʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʨʦʩʪʫ ʪʘ ʮʚʽʪʽʥʥʷ 

ʪʶʣʴʧʘʥʽʚ.  

9ɹ ʄʦʽʩʻʻʚʘ 

ɻ.ɼ. 

ʉʧʽʣʴʥʘ 

ʧʨʝʟʝʥʪʘʮʽʷ, 

ʚʽʜʝʦʟʘʭʠʩʪ 

ʌʽʟʠʢʘ ʈʦʟʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʢʫʥʢʽʚ 

ʧʦʩʘʜʢʦʚʦʛʦ ˇʨʫʥʪʫ ʜʣʷ ʚʠʩʘʜʞʝʥʥʷ ʮʠʙʫʣʠʥ 

ʢʚʽʪʽʚ. 

7-  ̔ ʄʘʛʜʘ 

ʅ.ɯ. 

ɿʘʚʜʘʥʥʷ ʪʘ 

ʨʦʙʦʪʠʫʯʥʽʚ 

ʗɼʉ ʋʷʚʣʝʥʥʷ ʧʨʦ ʢʚʽʪʢʦʚʽ ʨʦʩʣʠʥʠ; ʦʟʥʘʡʦʤʣʝʥʥʷ 

ʟʽ ʩʧʦʩʦʙʦʤ ʨʦʟʤʥʦʞʝʥʥʷ ʢʚʽʪʢʦʚʠʭ ʨʦʩʣʠʥ, 

ʫʤʦʚʘʤʠ ʾʭ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ 

ʨʽʟʥʠʭ ʫʤʦʚ; ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʫʜʦʚʠ ʨʦʩʣʠʥ. 

3ɸ ʉʝʨʛʻʻʚʘ 

ʊ. ʃ. 

ʋʯʥʽʚʩʴʢʽ 

ʤʦʜʝʣʽ 

ʙʫʜʦʚʠ 

ʢʚʽʪʽʚ 

Technology (ʪʝʭʥʦʣʦʛʽʾ) 

ʈʽʟʥʽ 

ʥʘʚʯʘʣʴʥʽ 

ʧʨʝʜʤʝʪʠ 

ʇʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʚ ʽʥʪʝʨʥʝʪʽ, ʦʙʨʦʙʢʘ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ, 

ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʾ ʟʚʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʚʩʽ

ʢʣʘ

ʩʠ 

ʧʝʜʘʛʦʛʽʯ

ʥʠʡ 

ʢʦʣʝʢʪʠʚ 

ʬʦʪʦ 

ʜʠʪʷʯʠʭ 

ʨʦʙʽʪ 

ɯʥʬʦʨʤʘʪʠʢʘ ʉʪʚʦʨʝʥʥʷ ʩʧʽʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʻʢʪʫ, ʩʧʽʣʴʥʠʭ ʪʝʢ, ʦʬʦʨʤʣʝʥʥʷ ʦʙ'ʷʚ, 

ʚʩʽ

ʢʣʘ

ʧʝʜʘʛʦʛʽʯ

ʥʠʡ 

ʣʽʥʢʠ ʥʘ 

ʜʦʢʫʤʝʥʪʠ 

https://lib.iitta.gov.ua/718661
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google-ʬʦʨʤʠ ʩʠ ʢʦʣʝʢʪʠʚ ʪʘ ʪʝʢʠ 

ɯʥʬʦʨʤʘʪʠʢʘ ʉʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ «ɺʽʟʠʪʢʘ 

ʛʽʤʥʘʟʽʾ «ʂʚʽʪʥʠ, ʨʽʜʥʘ ʰʢʦʣʦ 89!» 

2-  ̔ ʇʘʪʨʫʰʝʚ

ʘ ɯ. ɸ. 

ʄʘʣʶʥʢʠ 

ʫʯʥʽʚ 

ɯʥʬʦʨʤʘʪʠʢʘ ʈʦʙʦʪʘ ʟ ʪʝʢʩʪʦʚʠʤ ʜʦʢʫʤʝʥʪʦʤ: ʩʪʚʦʨʝʥʥʷ 

ʪʘʙʣʠʮʴ ʽ ʜʽʘʛʨʘʤ. 

9-  ̔ ʊʝʨʝʱʝʥʢ

ʦ ʉ.ʆ. 

ʈʦʙʦʪʠ ʫʯʥʽʚ 

ɯʥʬʦʨʤʘʪʠʢʘ ʇʨʦʻʢʪ ʢʣʫʤʙʠ ʥʘ ʰʢʽʣʴʥʦʤʫ ʧʦʜʚʽʨôʾ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʉʢʨʝʪʯ 

6-  ̔ ɻʘʚʨʽʰʦʚ

ʘ ɯ. ɺ. 

ʉʢʨʽʥʰʦʪʠ 

ʨʦʙʽʪ ʫʯʥʽʚ 

Reading/wRiting (ʯʠʪʘʥʥʷ, ʧʠʩʴʤʦ) 

ʋʢʨʘʾʥʩʴʢʘ 

ʤʦʚʘ, 

ʣʽʪʝʨʘʪʫʨʘ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʭʦʜʞʝʥʥʷ ʥʘʟʚ ʨʦʩʣʠʥ; ʨʦʙʦʪʘ 

ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʩʣʦʚʥʠʢʽʚ; ʚʠʢʦʥʘʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʚʧʨʘʚ ʥʘ ʚʽʜʤʽʥʶʚʘʥʥʷ ʽʤʝʥʥʠʢʽʚ, 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʽʥʯʝʥʥʷ, ʥʘʧʠʩʘʥʥʷ ʘʚʪʦʨʩʴʢʠʭ 

ʪʚʦʨʽʚ, ʩʢʣʘʜʘʥʥʷ ʢʨʦʩʚʦʨʜʽʚ, ʰʘʨʘʜ, ʩʝʥʢʘʥʽʚ 

6-ʽ 

9-  ̔

ʇʨʠʯʠʥʝʥ

ʢʦ ʃ.ʆ. 

ʈʦʙʦʪʠ 

ʫʯʥʽʚ: 

ʩʝʥʢʘʥʠ, 

ʣʽʨʠʯʥʽ 

ʪʚʦʨʠ ʪʘ ʽʥ. 

ʋʢʨʘʾʥʩʴʢʘ 

ʤʦʚʘ 

ʆʜʥʦʨʽʜʥʽ ʯʣʝʥʠ ʨʝʯʝʥʥʷ. ʂʦʤʘ ʤʽʞ 

ʦʜʥʦʨʽʜʥʠʤʠ ʯʣʝʥʘʤʠ ʨʝʯʝʥʥʷ. ɺʧʨʘʚʘ: 

ʩʧʠʩʘʪʠ ʪʝʢʩʪ, ʚʩʪʘʚʠʪʠ ʨʦʟʜʽʣʦʚʽ ʟʥʘʢʠ. 

ʉʢʣʘʩʪʠ ʪʨʠ ʨʝʯʝʥʥʷ ʧʨʦ ʦʜʥʫ ʟ ʢʚʽʪʦʢ. 

8-  ̔ ʖʩʦʚʘ 

ʅ.ʖ. 

ʈʦʙʦʪʠ 

ʫʯʥʽʚ: 

ʚʧʨʘʚʘ 

ʋʢʨʘʾʥʩʴʢʘ 

ʣʽʪʝʨʘʪʫʨʘ 

ʇʦʰʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʟ ʪʝʤʠ: çʇʝʨʰʦʮʚʽʪʠ ʫ 

ʪʚʦʨʘʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʦʝʪʽʚè. 

7-  ̔ ɻʨʫʙʘ 

ɻ.ɺ. 

ʈʦʙʦʪʠ ʫʯʥʽʚ 

ɿʘʨʫʙʽʞʥʘ 

ʣʽʪʝʨʘʪʫʨʘ 

ʏʠʪʘʥʥʷ ʜʘʚʥʴʦʛʨʝʮʴʢʠʭ ʤʽʬʽʚ çʅʘʨʮʠʩ», 

«ɻʽʘʮʠʥʪ». 

6-  ̔ ɻʨʫʙʘ 

ɻ.ɺ. 

ʈʦʙʦʪʠ ʫʯʥʽʚ 

ɿʘʨʫʙʽʞʥʘ 

ʣʽʪʝʨʘʪʫʨʘ 

ʉʪʚʦʨʝʥʥʷ ʚʽʪʘʣʴʥʠʭ ʣʠʩʪʽʚʦʢ ʥʘ ʧʣʘʪʬʦʨʤʽ 

çCanvaè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʨʠʚʢʽʚ ʣʽʨʠʯʥʠʭ 

ʪʚʦʨʽʚ 

5-  ̔ ɻʨʫʙʘ 

ɻ.ɺ. 

ɼʠʪʷʯʽ 

ʣʠʩʪʽʚʢʠ 

ʃʽʪʝʨʘʪʫʨʥʝ

ʯʠʪʘʥʥʷ 

ɿʙʝʨʝʞʠ ʧʝʨʚʦʮʚʽʪ ï ʭʘʡ ʢʨʘʩʠʚʠʤ ʙʫʜʝ ʩʚʽʪ. 

ɺʠʨʘʟʥʝ ʯʠʪʘʥʥʷ ʚʽʨʰʽʚ 

3ɹ  ʉʪʨʦʛʦʚʘ 

ʃ.ɺ. 

ʬʦʪʦ, ʚʽʜʝʦ 

ʨʦʙʽʪ 

ɸʥʛʣʽʡʩʴʢʘ 

ʤʦʚʘ 

ɺʠʚʯʝʥʥʷ ʥʦʚʦʾ ʣʝʢʩʠʢʠ, ʩʢʣʘʜʘʥʥʷ ʜʽʘʣʦʛʽʚ ʪʘ 

ʤʦʥʦʣʦʛʽʚ ʧʨʦ ʢʚʽʪʠ 

9-  ̔ ɭʩʘʫʣʦʚʘ 

ʆ.ɭ.  

ʊʝʢʩʪʠ 

ʜʽʘʣʦʛʽʚ 

ɸʥʛʣʽʡʩʴʢʘ 

ʤʦʚʘ 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʟʚ ʢʚʽʪʽʚ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʪʘ 

ʛʝʨʘʣʴʜʠʯʥʠʭ ʝʤʙʣʝʤ ʪʘ ʩʠʤʚʦʣʽʚ ʘʥʛʣʦʤʦʚʥʠʭ 

ʢʨʘʾʥ 

3-ʽ 

6-  ̔

ʎʠʙʘ ʊ. 

ʖ. 

ɽʤʙʣʝʤʠ 

ʫʯʥʽʚ 

ɸʥʛʣʽʡʩʴʢʘ 

ʤʦʚʘ 

ɿʘʚʜʘʥʥʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʟʚ 

ʢʚʽʪʽʚ ʟ ʾʭ ʟʦʙʨʘʞʝʥʥʷʤʠ. 

2-ʽ 

3ɹ 

ɸʥʜʨʽʻʮʴ 

ɸ. ɺ. 

ʇʨʝʟʝʥʪʘʮʽʷ

ʚʯʠʪʝʣʷ 

ɸʥʛʣʽʡʩʴʢʘ 

ʤʦʚʘ 

ʂʚʽʪʠ ʷʢ ʥʘʮʽʦʥʘʣʴʥʽ ʩʠʤʚʦʣʠ ʘʥʛʣʦʤʦʚʥʠʭ 

ʢʨʘʾʥ 

8-  ̔ ʌʝʬʝʣʦʚ 

ʆ. ʇ. 

ɼʠʪʷʯʽ 

ʤʘʣʶʥʢʠ 

ʅʽʤʝʮʴʢʘ 

ʤʦʚʘ 

ɽʣʝʤʝʥʪʠ ʬʣʦʨʠʩʪʠʢʠ ʚ ʥʘʮʽʦʥʘʣʴʥʽʡ 

ʥʽʤʝʮʴʢʽʡ ʧʦʝʟʽʾ 

8-  ̔ ʌʝʬʝʣʦʚ 

ʆ. ʇ. 

ʉʧʽʣʴʥʽ 

ʧʨʝʟʝʥʪʘʮʽʾ 

ʅʽʤʝʮʴʢʘ 

ʤʦʚʘ 

ʊʝʤʘ çɹʣʘʢʠʪʥʦʾ ʢʚʽʪʢʠ» ʚ ʥʽʤʝʮʴʢʠʭ ʢʘʟʢʘʭ ʽ 

ʣʝʛʝʥʜʘʭ 

9-  ̔ ɻʫʙʘ ʆ. 

ʇ. 

ɯʣʶʩʪʨʘʮʽʾ 

ʫʯʥʽʚ 

ʌʨʘʥʮʫʟʴʢʘ 

ʤʦʚʘ 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʟʚ ʢʚʽʪʽʚ ʬʨʘʥʮʫʟʴʢʦʶ ʤʦʚʦʶ 

ʪʘ ʛʝʨʘʣʴʜʠʯʥʠʭ ʝʤʙʣʝʤ ʪʘ ʩʠʤʚʦʣʽʚ 

5-  ̔ ʎʠʙʘ ʊ. 

ʖ. 

ɼʠʪʷʯʽ 

ʤʘʣʶʥʢʠ 

Engineering (ʽʥʞʠʥʽʨʠʥʛ) 

ʗɼʉ ʉʪʚʦʨʝʥʥʷ ʘʧʣʽʢʘʮʽʡ ʪʘ ʦʙ'ʻʤʥʠʭ ʤʦʜʝʣʝʡ 

ʢʚʽʪʽʚ 

2ɹ ɸʣʽʩʦʚʘʊ.

ɹ. 

ʋʯʥʽʚʩʴʢʽ 

ʤʦʜʝʣʽ 

ʊʨʫʜʦʚʝ 

ʥʘʚʯʘʥʥʷ 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʘʧʣʽʢʘʮʽʾ ʢʚʽʪʢʠ ʥʘʨʮʠʩʫ ʟ 

ʚʘʪʥʠʭ ʜʠʩʢʽʚ, ʢʦʣʴʦʨʦʚʦʛʦ ʧʘʧʝʨʫ.  

1ɸ  ʊʶʨʽʥʘ 

ʖ.ɯ. 

ʋʯʥʽʚʩʴʢʽ 

ʘʧʣʽʢʘʮʽʾ 

ʊʨʫʜʦʚʝ 

ʥʘʚʯʘʥʥʷ 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʪʶʣʴʧʘʥʫ ʩʧʦʩʦʙʦʤ ʦʨʽʛʘʤʽ  1ɹ  ʏʘʤʨʘ 

ʊ.ʉ. 

ɼʠʪʷʯʽ 

ʧʦʨʦʙʢʠ 

ʊʨʫʜʦʚʝ 

ʥʘʚʯʘʥʥʷ 

ʂʨʝʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʢʚʽʪʽʚ ʟ 

ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʨʠʨʦʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

9-  ̔ ɻʫʙʘ ɸ.ɺ. ɼʠʪʷʯʽ 

ʧʦʨʦʙʢʠ 

ɿʜʦʨʦʚ'ʷ, ʇʨʘʢʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ: ʚʠʩʘʜʞʝʥʥʷ ʨʦʟʩʘʜʠ 5-  ̔ ʄʽʱʝʥʢʦ ʌʦʪʦ ʫʯʥʽʚ 
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ʙʝʟʧʝʢʘ ʪʘ 

ʜʦʙʨʦʙʫʪ 

ʮʠʙʫʣʠʥʥʠʭ ʢʚʽʪʽʚ ʥʘ ʰʢʽʣʴʥʫ ʢʣʫʤʙʫ ɻ.ɺ. 

ʊʨʫʜʦʚʝ 

ʥʘʚʯʘʥʥʷ 

ʄʘʡʩʪʝʨ-ʢʣʘʩ çɺʝʩʝʣʠʡ ʛʦʨʱʠʢè ɺʝʩʥʷʥʘ 

ʘʧʣʽʢʘʮʽʷ ʟ ʢʦʣʴʦʨʦʚʦʛʦ ʧʘʧʝʨʫ.  

2-  ̔ ɻʦʥʯʘʨʝʥ

ʢʦ ʃ.ʉ. 

ʋʯʥʽʚʩʴʢʽ 

ʘʧʣʽʢʘʮʽʾ 

All / Arts ʚʩʽ ʨʝʰʪʘ (ʤʠʩʪʝʮʴʢʽ, ʛʫʤʘʥʽʪʘʨʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʥʘʫʢʠ) 

ɯʩʪʦʨʽʷ ʇʦʰʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʟ ʪʝʤʠ: çʂʚʽʪʢʦʚʽ ʥʘʟʚʠ 

ʧʽʜʨʦʟʜʽʣʽʚ ʫʢʨʘʾʥʩʴʢʦʾ ʘʨʤʽʾè 

6-  ̔ ʍʦʣʦʜʝʥʢ

ʦ ʄ.ʂ . 

ʈʦʙʦʪʠ ʫʯʥʽʚ 

ɯʩʪʦʨʽʷ ɯʩʪʦʨʽʷ ʚʠʥʠʢʥʝʥʥʷ ʢʚʽʪʽʚ. 9-  ̔ ɻʫʙʘ ɸ.ɺ. ʇʦʚʽʜʦʤʣʝʥ

ʥ ̫ʫʯʥʽʚ 

ʂʨʘʻʟʥʘʚʩʪ-

ʚʦ 

ʇʦʰʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʟ ʪʝʤʠ: çʂʚʽʪʠ ʚ ʧʦʙʫʪʽ 

ʤʝʰʢʘʥʮʽʚ ɿʘʧʦʨʽʟʴʢʦʛʦ ʢʨʘʶè 

6-  ̔ ʍʦʣʦʜʝʥʢ

ʦ ʄ.ʂ. 

ʌʦʪʦ ʨʦʙʦʪʠ 

ɯʩʪʦʨʽʷ, 

ʪʨʫʜʦʚʝ 

ʥʘʚʯʘʥʥʷ 

ɯʩʪʦʨʽʷ ʧʦʭʦʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʢʚʽʪʽʚ, 

ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʤʦʜʝʣʝʡ ʟ ʨʽʟʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʩʪʨʫʢʮʽʡʥʦʾ ʢʘʨʪʢʠ ʧʦ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʶ. 

8ɸ ʖʭʠʤʝʥʢ

ʦ ɺ.ɻ. 

ʌʦʪʦʢʦʣʘʞ 

ʨʦʙʽʪ 

ɽʪʠʢʘ ʂʚʽʪʢʦʚʠʡ ʝʪʠʢʝʪ 9-  ̔ ɻʫʙʘ ɸ.ɺ. ɹʫʢʣʝʪ 

ɽʪʠʢʘ ʌʣʦʛʨʘʬʽʷ ʷʢ ʤʠʩʪʝʮʪʚʦ ʟʦʙʨʘʞʝʥʥʷ ʢʚʽʪʽʚ 9-  ̔ ɻʫʙʘ ɸ.ɺ. ʌʦʪʦ ʨʦʙʦʪ 

ʫʯʥʽʚ 

ʆʙʨʘʟʦʪʚʦʨʯ

ʝ ʤʠʩʪʝʮʪʚʦ 

ʃʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ. ʆʬʦʨʤʣʝʥʥʷ ʢʣʫʤʙ 

ʧʘʨʢʽʚ, ʾʭ ʟʤʘʣʶʚʘʥʥʷ. ʃʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ 

ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ. 

7-  ̔ ʉʪʠʮʶʢ 

ɸ.ɯ. 

ʂʦʤʧʦʟʠʮʽʾ ʟ 

ʣʘʥʜʰ. 

ʜʠʟʘʡʥʦʤ 

ʊʝʘʪʨ ʉʢʣʘʜʘʥʥʷ ʚʣʘʩʥʠʭ ʚʽʨʰʽʚ ʪʘ ʜʝʢʣʘʤʫʚʘʥʥʷ ʾʭ. 5-  ̔ ʂʦʥʜʨʘʪʦ

ʚʘ ʖ.ʆ. 

ɺʽʜʝʦ-

ʚʠʩʪʫʧʠ 

ʌʽʟʠʯʥʘ 

ʢʫʣʴʪʫʨʘ 

ɯʥʜʽʡʩʴʢʠʡ ʪʘʥʦʢ "ʂʚʽʪʢʦʚʠʡ ʨʘʡ" 9ɹ ʐʝʚʯʝʥʢʦ 

ɺ.ɯ. 

ʚʽʜʝʦ 

ʚʠʩʪʫʧʫ 

ʇʩʠʭʦʣʦʛʽʷ+ 

ʘʨʪ-ʪʝʨʘʧʽʷ 

ɻʦʜʠʥʘ ʧʩʠʭʦʣʦʛʘ ʦʥʣʘʡʥ çʂʚʽʪʢʘ ʨʘʜʦʩʪʽè, 

ʢʦʣʘʞ çʂʚʽʪʢʘ ʨʘʜʦʩʪʽ ʥʘʰʦʛʦ ʢʣʘʩʫè ʪʘ 

çʂʚʽʪʢʘ ʜʦʙʨʠʭ ʩʧʨʘʚè. ʉʪʚʦʨʝʥʥʷ ʢʦʣʘʞʫ 

çʂʚʽʪʫʯʠʡ ʩʘʜ ʜʦʙʨʠʭ ʩʧʨʘʚè. 

2-  ̔ ʉʽʥʯʝʥʢʦ 

ʆ.ɺ. 

ʌʦʪʦ 

ʟʘʥʷʪʪʷ 

Mathematics (ʤʘʪʝʤʘʪʠʢʘ) 

ʄʘʪʝʤʘʪʠʢʘ ʈʦʟʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʢʫʥʢʽʚ 

ʧʦʩʘʜʢʦʚʦʛʦ ˇʨʫʥʪʫ ʜʣʷ ʚʠʩʘʜʞʝʥʥʷ ʮʠʙʫʣʠʥ 

ʢʚʽʪʽʚ. 

6-  ̔ ʄʘʛʜʘ 

ʅ.ɯ. 

ʈʝʟʫʣʴʪʘʪʠ 

ʧʨʦʻʢʪʫ 

ʄʘʪʝʤʘʪʠʢʘ ʈʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ ʧʨʦ ʨʦʟʩʘʜʞʫʚʘʥʥʷ ʢʚʽʪʽʚ ʥʘ 

ʰʢʽʣʴʥʽʡ ʜʽʣʷʥʮʽ 

2-  ̔ ʂʫʰʥʽʨʦʚ

ʘ ʅ.ɺ. 

ʈʝʟʫʣʴʪʘʪ 

ʧʨʦʻʢʪʫ 

ʄʘʪʝʤʘʪʠʢʘ ɼʦʩʣʽʜʞʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʙʫʜʦʚʠ ʢʚʽʪʽʚ ʥʘʰʦʾ 

ʤʽʩʮʝʚʦʩʪʽ. 

5-  ̔ ʄʘʛʜʘ 

ʅ.ɯ. 

ʈʝʟʫʣʴʪʘʪʠ 

ʧʨʦʻʢʪʫ 

ɸʣʛʝʙʨʘ ʉʢʣʘʜʘʥʥʷ ʯʘʩʪʦʪʥʠʭ ʪʘʙʣʠʮʴ, ʧʦʙʫʜʦʚʘ 

ʜʽʘʛʨʘʤ. 

9-  ̔ ʊʝʨʝʱʝʥʢ

ʦ ʉ.ʆ. 

ʈʦʙʦʪʠ ʫʯʥʽʚ 

ʄʘʪʝʤʘʪʠʢʘ ʆʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʢʚʽʪʢʦʚʠʭ ʢʣʫʤʙ. 4ɹ ʏʘʤʨʘ 

ʊ.ʉ. 

ʈʝʟʫʣʴʪʘʪ 

ʧʨʦʻʢʪʫ 

ɻʝʦʤʝʪʨʽʷ ɺʠʜʠ ʢʣʫʤʙ ʪʘ ʢʚʽʪʥʠʢʽʚ, ʾʭ ʬʦʨʤʠ 7-  ̔ ɻʘʚʨʽʰʦʚ

ʘ ɯ. ɺ. 

ʈʦʙʦʪʠ ʫʯʥʽʚ 
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ɼʦʜʘʪʦʢ 2 

ʇʈɸʂʊʀʏʅɽ ɺʊɯʃɽʅʅʗ ɯɯ ɽʊɸʇʋ ɿɸɻɸʃʔʅʆʐʂɯʃʔʅʆɻʆ  

STREɸM-ʇʈʆɭʂʊʋ çʂɺɯʊʅʀ, ʈɯɼʅɸ ʐʂʆʃʆ 89!è 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʝʪʘʧʫ. ʋ ʪʨʘʚʥʽ 2023 ʨ. ɿʘʧʦʨʽʟʴʢʦʶ 

ʛʽʤʥʘʟʽʻʶ ˉ 89 ʟʜʦʙʫʪʦ ʧʝʨʝʤʦʛʫ ʚ ɯɯ ʝʪʘʧʽ ʢʦʥʢʫʨʩʫ çʅʘʡʛʘʨʥʽʰʠʡ ʢʚʽʪʥʠʢ 

ʋʢʨʘʾʥʠ 2023è ʽ ʦʪʨʠʤʘʥʦ ʙʝʟʢʦʰʪʦʚʥʠʡ ʙʦʢʩ ʟ ʧʦʥʘʜ 1000 ʮʠʙʫʣʠʥ ʨʦʩʣʠʥ ʚ 

ʨʘʤʢʘʭ ʧʨʦʻʢʪʫ Flowers4School. ʊʘʢʘ ʚʽʜʟʥʘʢʘ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʦʚʞʠʪʠ 

ʨʦʙʦʪʫ ʥʘʜ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʧʨʠʰʢʽʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ʇʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ: 

o ɺʠʚʯʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʽ ʩʦʨʪʽʚ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ɯɯ ʝʪʘʧʫ ʧʨʦʻʢʪʫ ʟ ʦʟʝʣʝʥʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ï ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥ ʚʩʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ, ʚʨʘʭʦʚʫʶʯʠ ʜʠʟʘʡʥ ɯ ʝʪʘʧʫ ʧʨʦʻʢʪʫ ʪʘ ʥʘʷʚʥʽ 

ʨʦʩʣʠʥʠ, ʷʢʽ ʚʞʝ ʟʨʦʩʪʘʶʪʴ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ. 

o ʉʪʚʦʨʝʥʥʷ ʧʣʘʥʫ ʚʪʽʣʝʥʥʷ ɯɯ ʝʪʘʧʫ ʧʨʦʻʢʪʫ: ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʪʘ 

ʟʘʢʨʽʧʣʝʥʥʷ ʟʘ ʢʦʞʥʦʶ ʜʽʣʷʥʢʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʧʝʜʘʛʦʛʽʚ ʪʘ ʫʯʥʽʚ ʟʘ 

ʧʘʨʘʣʝʣʷʤʠ (ʨʠʩ. 1). 

ɯʥʽʮʽʘʪʠʚʥʦʶ ʛʨʫʧʦʶ ʫʯʥʽʚ 6-9-ʭ ʢʣʘʩʽʚ ʥʘʜʘʥʦ ʚʣʘʩʥʽ ʽʜʝʾ ʱʦʜʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʜʠʟʘʡʥʫ ʚʩʽʻʾ ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ. ʇʨʦʬʝʩʽʡʥʦʶ ʩʧʽʣʴʥʦʪʦʶ ʚʯʠʪʝʣʽʚ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʨʦʟʨʦʙʣʝʥʦ ʧʣʘʥ, ʚʠʭʦʜʷʯʠ ʟ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʦʟʤʽʱʝʥʥʷ 

ʧʨʠʰʢʽʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʦʪʨʠʤʘʥʠʭ ʨʦʩʣʠʥ. 

ʇʨʘʢʪʠʯʥʝ ʚʪʽʣʝʥʥʷ ʩʪʚʦʨʝʥʦʛʦ ʧʨʦʻʢʪʫ ʦʟʝʣʝʥʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ. 

ʇʽʜʛʦʪʦʚʢʫ ʜʽʣʷʥʢʠ ʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ ʜʦ ʚʠʩʘʜʢʠ ʧʨʦʨʦʱʝʥʠʭ ʨʦʩʣʠʥ ʟʜʽʡʩʥʝʥʦ 

ʧʝʜʘʛʦʛʽʯʥʠʤ ʽ ʪʝʭʥʽʯʥʠʤ ʧʝʨʩʦʥʘʣʦʤ ʰʢʦʣʠ ʪʘ ʫʯʥʽʚ 8-9-ʭ ʢʣʘʩʽʚ. ɿʘ ʩʢʣʘʜʝʥʠʤ 

ʧʣʘʥʦʤ ʥʠʤʠ ʧʝʨʝʩʘʜʞʝʥʦ ʥʘʷʚʥʽ ʨʦʩʣʠʥʠ ʪʘ ʧʝʨʝʢʦʧʘʥʦ ʚʠʟʥʘʯʝʥʫ ʜʽʣʷʥʢʫ 

ʢʣʫʤʙʠ. ʊʝʭʥʽʯʥʠʤ ʧʝʨʩʦʥʘʣʦʤ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʨʦʟʤʽʪʢʫ ʣʦʢʘʮʽʡ ʤʦʪʫʟʢʦʶ ʪʘ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʢʚʽʪʽʚ ʚʠʢʦʧʘʥʦ ʣʫʥʢʠ. ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʦʨʦʩʣʠʭ ʟʜʦʙʫʚʘʯʘʤʠ 

ʦʩʚʽʪʠ ʚʠʩʘʜʞʝʥʦ ʦʪʨʠʤʘʥʽ ʮʠʙʫʣʠʥʠ ʫ ʧʽʜʛʦʪʦʚʣʝʥʽ ʣʫʥʢʠ. 

ɿʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʩʪʘʣʘ ʫʨʦʯʠʩʪʘ ʚʠʩʘʜʢʘ ʢʚʽʪʽʚ: ʟʘʧʨʦʰʝʥʦ ʚʩʽʭ 

ʙʘʞʘʶʯʠʭ ʫʯʥʽʚ 5-9-ʭ ʢʣʘʩʽʚ ʪʘ ʾʭ ʙʘʪʴʢʽʚ, ʧʝʜʘʛʦʛʽʯʥʠʡ ʽ ʪʝʭʥʽʯʥʠʡ ʧʝʨʩʦʥʘʣ 
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ʰʢʦʣʠ. ʋʨʦʯʠʩʪʦ ʧʽʜʚʝʜʝʥʦ ʧʽʜʩʫʤʢʠ ʧʨʦʻʢʪʫ, ʨʦʟʧʦʜʽʣʝʥʦ ʜʽʣʷʥʢʠ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ ʪʘ ʢʦʣʝʢʪʠʚʥʦ ʚʠʩʘʜʞʝʥʦ ʮʠʙʫʣʠʥʠ. 

ʋʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʠʭ ʤʽʩʷʮʽʚ ʦʭʦʯʽ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ 

ʟʨʦʩʪʘʥʥʷʤ ʨʦʩʣʠʥ ʪʘ ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʾʭ ʜʦʛʣʷʜʫ. ʇʨʠʰʢʽʣʴʥʘ ʪʝʨʠʪʦʨʽʷ 

ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʟʘʧʘʰʥʫ ʪʘ ʢʚʽʪʫʯʫ ʜʽʣʷʥʢʫ, ʢʫʜʠ ʱʦʜʥʷ 

ʧʨʠʭʦʜʠʣʠ ʚʽʜʚʽʜʫʚʘʯʽ, ʱʦʙ ʧʦʤʠʣʫʚʘʪʠʩʷ ʾʾ ʢʨʘʩʦʶ. 

 

 

ʈʠʩ. 1. ʇʣʘʥ ʚʪʽʣʝʥʥʷ ɯɯ ʝʪʘʧʫ STREɸM-ʧʨʦʻʢʪ çʂʚʽʪʥʠ, ʨʽʜʥʘ ʰʢʦʣʦ 89!è 

ʇʨʦʜʦʚʞʝʥʥʷ ʟʙʘʛʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʢʚʽʪʢʦʚʦ-ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʢʣʘʜʫ. ʂʦʣʝʢʪʠʚ ʦʩʚʽʪʥʴʦʛʦ ʟʘʢʣʘʜʫ ʥʝ ʟʫʧʠʥʷʻʪʴʩʷ ʥʘ 

ʜʦʩʷʛʥʫʪʦʤʫ ʽ ʧʨʦʜʦʚʞʫʻ ʟʙʘʛʘʯʫʚʘʪʠ ʧʨʠʰʢʽʣʴʥʫ ʪʝʨʠʪʦʨʽʶ ʢʚʽʪʫʯʠʤʠ 

ʨʦʩʣʠʥʘʤʠ. ʇʨʦʻʢʪ Flowers4School ʦʪʨʠʤʘʚ ʥʝʡʤʦʚʽʨʥʦʛʦ ʨʦʟʛʦʣʦʩʫ ʽ ʪʝʧʝʨ ʚʩʽ 

ʤʝʰʢʘʥʮʽ ʧʨʠʣʝʛʣʠʭ ʙʫʜʠʥʢʽʚ ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʠʥʦʩʠʪʠ ʨʦʩʣʠʥʠ, ʱʦʙ ʚʠʩʘʜʠʪʠ 

ʾʭ ʙʽʣʷ ʰʢʦʣʠ.  
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ʇʨʝʟʝʥʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫ. ʋʧʨʦʜʦʚʞ 2022-2023 ʥ.ʨ. ʢʦʣʝʢʪʠʚ ʛʽʤʥʘʟʽʾ 

ʧʨʘʮʶʚʘʚ ʥʘʜ ʨʝʘʣʽʟʘʮʽʻʶ ʰʢʽʣʴʥʦʛʦ ʧʨʦʻʢʪʫ çʂʚʽʪʥʠ, ʨʽʜʥʦ ʰʢʦʣʦ 89!è. 

ɺʠʩʘʜʞʝʥʽ ʮʠʙʫʣʠʥʠ, ʫ ʢʽʣʴʢʦʩʪʽ ʤʘʡʞʝ 1500 ʰʪʫʢ ʟʘ ɯ ʽ ɯɯ ʝʪʘʧʠ ï ʙʘʛʘʪʦʨʽʯʥʽ 

ʢʚʽʪʠ, ʷʢʠʤ ʧʽʜʭʦʜʠʪʴ ʢʣʽʤʘʪ ʤ. ɿʘʧʦʨʽʞʞʷ. ɺʦʥʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʠʭ 

ʫʤʦʚ ʜʦʛʣʷʜʫ, ʪʦʤʫ ʙʫʜʫʪʴ ʫʧʨʦʜʦʚʞ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʽ ʜʘʣʽ ʟʨʦʩʪʘʪʠ ʥʘ 

ʰʢʽʣʴʥʽʡ ʢʣʫʤʙʽ. 

ʉʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʚʜʘʣʦʩʷ ʩʪʚʦʨʠʪʠ ʩʫʯʘʩʥʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ 

ʧʨʠʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦ ʧʣʘʥʫ (ʨʠʩ.2, 3).  

 

ʈʠʩ.2. ʌʨʘʛʤʝʥʪ ʧʣʘʥʫ ʪʘ ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ ʧʨʠʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ 

 

ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʧʣʘʥʫ ʪʘ ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ ʧʨʠʰʢʽʣʴʥʦʾ ʢʣʫʤʙʠ 
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ɹʫʨʜʶʛ ʉʪʘʥʽʩʣʘʚ, 

ʚʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ʇʨʠʣʫʮʴʢʦʛʦ ʟʘʢʣʘʜʫ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ 

 ̄6 (ʣʽʮʝʡ ˉ6) ʇʨʠʣʫʮʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤ. ʇʨʠʣʫʢʠ  

 

STEAM-ʇʈʆɭʂʊ çʉʊɺʆʈɽʅʅʗ ʇʃʆʊɽʈɸ ʅɸ ʆʉʅʆɺɯ 

ʄɯʂʈʆʂʆʅʊʈʆʃɽʈɸ ARDUINOè 

 

ɸʥʦʪʘʮʽʷ. STEM ʧʨʦʻʢʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʢʣʘʜʘʥʥʷ 

ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʪʘ ʚʟʘʻʤʦʜʦʧʦʚʥʝʥʥʷ. 

ʇʨʦʢ̒ʪ ʘʜʨʝʩʦʚʘʥʠʡ ʚʯʠʪʝʣʷʤ, ʷʢʽ ʚʠʢʣʘʜʘʶʪʴ ʬʽʟʠʢʫ, ʛʝʦʤʝʪʨʽʶ, 

ʽʥʬʦʨʤʘʪʠʢʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʨʦʙʦʪʠ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino ʪʘ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʧʨʘʢʪʠʮʽ, ʘ ʩʘʤʝ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʪʘʢʦʞ ʜʦʧʦʤʦʞʝ ʟʘʦʭʦʪʠʪʠ ʫʯʥʽʚ ʜʦ 

ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʧʨʝʜʤʝʪʽʚ ʟʘʛʘʣʦʤ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʚ ʮʽʣʦʤʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ STEM ʧʨʦʻʢʪ ʥʘʮʽʣʶʻ ʚʯʠʪʝʣʽʚ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ, ʷʢʘ ʜʘʩʪʴ ʚʩʝʙʽʯʥʝ ʨʦʟʚʠʥʝʥʥʷ ʫʯʥʷ, ʧʦʢʘʞʝ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʰʢʽʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ ʽ ʨʝʘʣʴʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ, ʧʽʜʛʦʪʫʻ ʜʽʪʝʡ ʜʦ ʫʩʧʽʰʥʦʛʦ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ, ʜʦ ʦʩʚʽʪʠ ʧʽʩʣʷ ʰʢʦʣʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ʏʠʩʣʦʚʝ ʧʨʦʛʨʘʤʥʝ ʢʝʨʫʚʘʥʥʷ, Arduino, 3D-ʜʨʫʢ, Simplify3D, 

ʚʝʢʪʦʨʥʘ ʛʨʘʬʽʢʘ, Inkscape, ʜʠʩʢʨʝʪʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, G-ʢʦʜ, Grbl-Controller. 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʪʘ ʪʝʭʥʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʥʘʜʘʶʪʴ ʰʠʨʦʢʽʡ ʩʧʝʢʪʨ 

ʪʝʭʥʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʦʚʠʥʦʢ, ʷʢʽ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʫʚʘʪʠ ʥʝ ʣʠʰʝ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʧʦʚʩʷʢʜʝʥʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʡ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ: ʚ ʰʢʦʣʘʭ, ʚʫʟʘʭ ʘʙʦ ʽʥʰʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʊʝʭʥʦʣʦʛʽʾ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʙʝʟʩʫʤʥʽʚʥʦ, ʚʽʜʢʨʠʚʘʶʪʴ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ. ɼʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʙʽʣʴʰʘʪʴ 

ʽʥʪʝʨʝʩ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʽ ʪʷʛʫ ʜʦ ʟʥʘʥʴ, ʘʜʞʝ ʟʘʚʜʷʢʠ ʾʤ ʢʦʞʝʥ ʫʯʝʥʴ 

ʟʤʦʞʝ ʚʽʜʯʫʪʠ ʩʝʙʝ ʚʠʥʘʭʽʜʥʠʢʦʤ ʯʦʛʦʩʴ ʘʙʩʦʣʶʪʥʦ ʥʦʚʦʛʦ. ʉʪʚʦʨʠʚʰʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʘʙʦ ʞ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʘ ʛʨʘʬʽʯʥʫ ʤʦʜʝʣʴ, 
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ʫʯʝʥʴ ʫʞʝ ʯʝʨʝʟ ʢʦʨʦʪʢʠʡ ʯʘʩ ʟʤʦʞʝ ʪʨʠʤʘʪʠ ʾʾ ʚ ʨʫʢʘʭ. ʽ ʚ ʮʴʦʤʫ ʡʦʤʫ 

ʜʦʧʦʤʦʞʝ ʧʝʨʠʬʝʨʽʡʥʠʡ ʧʨʠʩʪʨʽʡ ʥʘ ʦʩʥʦʚʽ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ [6]. 

ʄʝʪʦʜʠʯʥʘ ʨʦʟʨʦʙʢʘ. 

ʊʝʤʘ çʉʪʚʦʨʝʥʥʷ ʧʣʦʪʝʨʘ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduinoè 

ʆʩʚʽʪʥʷ ʛʘʣʫʟʴ ʽʥʬʦʨʤʘʪʠʯʥʘ 

ʅʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ ʽʥʬʦʨʤʘʪʠʢʘ 

ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ ʫʯʥʽ 8-11 ʢʣʘʩʽʚ 

ʄʝʪʘ ʧʨʦʻʢʪʫ: ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʧʘʨʘʪʥʦʾ ʪʘ 

ʧʨʦʛʨʘʤʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʨʦʻʢʪʫ; ʜʦʩʣʽʜʠʪʠ ʨʦʙʦʪʫ ʢʦʞʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʏʇʂ 

ʧʣʦʪʝʨʘ ʪʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʥʝʩʪʠ ʧʦʧʨʘʚʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʦʯʽʢʫʚʘʥʠʤ 

ʚʠʤʦʛʘʤ ʧʨʦʻʢʪʫ; ʚʠʟʥʘʯʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʣʦʪʝʨʘ ʟ ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʢʝʨʫʚʘʥʥʷʤ. 

ʆʙʣʘʜʥʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ, 3ɼ-ʧʨʠʥʪʝʨ. 

ʄʽʞʧʨʝʜʤʝʪʥʘ ʽʥʪʝʛʨʘʮʽʷ 

STEAM-ʧʨʦʻʢʪ çʉʪʚʦʨʝʥʥʷ ʧʣʦʪʝʨʘ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduinoè 

ʇʨʝʜʤʝʪ ʈʝʟʫʣʴʪʘʪ ʜʽʷʣʴʥʦʩʪʽ 

ɻʝʦʤʝʪʨʽʷ ʈʦʟʨʘʭʫʥʦʢ ʪʘ ʩʪʚʦʨʝʥʥʷ ʝʩʢʽʟʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 3D-ʤʦʜʝʣʶʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɯʥʬʦʨʤʘʪʠʢʘ ʉʪʚʦʨʝʥʥʷ ʪʘ ʜʨʫʢ 3D-ʤʦʜʝʣʝʡ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʣʦʪʝʨʘ. 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʈʦʙʦʪʘ ʟ ʚʝʢʪʦʨʥʦʶ ʛʨʘʬʽʢʦʶ ʪʘ ʩʪʚʦʨʝʥʥʷ G-ʢʦʜʫ. 

ʊʝʭʥʦʣʦʛʽʾ ʉʢʣʘʜʘʥʥʷ ʙʘʟʦʚʠʭ ʢʦʥʩʪʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʣʦʪʝʨʘ.  

ʌʽʟʠʢʘ ʈʦʟʨʘʭʫʥʦʢ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ, ʢʨʦʢʦʚʠʭ ʜʚʠʛʫʥʽʚ ʪʘ 

ʜʨʘʡʚʝʨʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʜʠʩʢʨʝʪʥʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. ʈʦʟʨʘʭʫʥʦʢ ʪʘ 

ʚʠʙʽʨ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. 

ʇʨʦʜʫʢʪ ʜʽʷʣʴʥʦʩʪʽ: ʧʣʦʪʝʨ, ʯʘʩʪʠʥʘ çʨʦʙʦʪʠʟʦʚʘʥʦʛʦ ʢʫʪʦʯʢʘè ʚ ʢʘʙʽʥʝʪʽ 

ʽʥʬʦʨʤʘʪʠʢʠ  

ʇʝʨʝʜʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ ʧʨʦʢ̒ʪʫ. 

ʇʦʯʠʥʘʶʯʠ ʟ ʣʶʪʦʛʦ 2018 ʨʦʢʫ, ʫʯʥʽ ʥʘʰʦʛʦ ʣʽʮʝʶ ʤʘʶʪʴ ʟʤʦʛʫ 

ʙʝʟʢʦʰʪʦʚʥʦ ʚʽʜʚʽʜʫʚʘʪʠ ʬʘʢʫʣʴʪʘʪʠʚʥʽ ʟʘʥʷʪʪʷ ʟ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ.  

ʄʘʶʯʠ ʙʘʟʦʚʽ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʧʦ ʨʦʙʦʪʽ ʟ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘʤʠ, ʨʘʟʦʤ ʟ 

ʫʯʥʷʤʠ 11 ʢʣʘʩʫ ʚʠʨʽʰʠʣʠ ʦʙʣʘʰʪʫʚʘʪʠ ʢʫʪʦʯʦʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ʫ 

ʢʣʘʩʽ ʽʥʬʦʨʤʘʪʠʢʠ. ʇʝʨʰʠʤ ʙʫʚ ʩʪʚʦʨʝʥʠʡ 3D-ʧʨʠʥʪʝʨ ʥʘ ʦʩʥʦʚʽ ʢʦʥʪʨʦʣʝʨʘ 

Arduino Mega 2560 R3, ʷʢʠʡ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʩʝʙʝ ʷʢ ʥʘʜʽʡʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ 

ʜʨʫʢʫ ʟʤʦʜʝʣʴʦʚʘʥʠʭ 3D-ʦʙôʻʢʪʽʚ.  
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ʅʘʩʪʫʧʥʠʤ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʘʚ ʧʣʦʪʝʨ ʟ ʯʠʩʣʦʚʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ. ɿʘ ʟʘʜʫʤʦʤ ʜʘʥʠʡ ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠ 

ʚʽʜʨʘʟʫ ʜʝʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ. ʇʝʨʰ ʟʘ ʚʩʝ ʚʽʥ ʧʦʚʠʥʝʥ ʤʘʣʶʚʘʪʠ ʚʝʢʪʦʨʥʽ ʦʙôʻʢʪʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʣʽʚʮʷ, ʧʝʨʘ ʯʠ ʤʘʨʢʝʨʘ. ʇʨʠ ʟʘʢʨʽʧʣʝʥʥʽ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʚʽʥ ʟʤʦʞʝ ʚʠʨʽʟʘʪʠ ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʘ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʣʘʟʝʨʥʦʛʦ ʤʦʜʫʣʷ ʚʠʢʦʥʫʚʘʪʠ ʛʨʘʚʽʶʚʘʥʥʷ.  

ʅʘ ʤʦʶ ʜʫʤʢʫ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʪʠʟʦʚʘʥʦʛʦ ʢʫʪʦʯʢʘ ʚ ʢʘʙʽʥʝʪʽ ʽʥʬʦʨʤʘʪʠʢʠ 

ʟʘʮʽʢʘʚʠʪʴ ʫʯʥʽʚ ʫ ʚʠʚʯʝʥʽ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʘ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʜʞʝ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʰʢʦʣʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʦʛʦ çʘʙʩʪʨʘʢʪʥʦʛʦè 

ʤʝʪʦʜʫ ʧʨʝʜʤʝʪ ʚʠʷʚʣʷʻʪʴʩʷ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʜʽʪʝʡ ʜʫʞʝ ʩʢʣʘʜʥʠʤ ʽ ʥʫʜʥʠʤ. 

ʅʘʚʯʘʥʥʷ ʫ ʧʽʟʥʘʚʘʣʴʥʦʤʫ ʩʪʠʣʽ, ʢʦʥʪʨʦʣʴ ʥʘʜ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʽ 

ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢʠʡ ʧʨʦʮʝʩ ʧʨʘʚʠʣʴʥʠʡ, ʘ ʷʢʠʡ ʭʠʙʥʠʡ, ʜʘʻ ʫʯʥʷʤ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʽ ʨʦʟʫʤʽʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʪʝʭʥʽʢʦʶ. 

ʊʘʢʦʞ ʜʘʥʠʡ ʧʨʦʻʢʪ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ STEAM-ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟ 

ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ. ʅʘʧʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʢʨʝʩʣʝʥʥʷ ʚʠʨʦʙʫ ʥʘ ʫʨʦʮʽ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʧʦʜʘʣʴʰʠʤ ʡʦʛʦ ʜʨʫʢʦʤ ʥʘ ʚʘʪʤʘʥʽ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ, ʪʦʯʥʝ 

ʚʠʨʽʟʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʜʷʛʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʟʰʠʪʪʷ; ʥʘ ʫʨʦʮʽ ʬʽʟʠʢʠ ʩʢʣʘʜʘʥʥʷ 

ʪʘ ʜʨʫʢ ʝʣʝʢʪʨʠʯʥʠʭ ʩʭʝʤ; ʥʘ ʫʨʦʮʽ ʛʝʦʛʨʘʬʽʾ ï ʨʦʙʦʪʘ ʟ ʢʦʥʪʫʨʥʠʤʠ ʢʘʨʪʘʤʠ ʪʘ 

ʽʥ.. 

ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʝʣʝʤʝʥʪʠ 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʧʨʦ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʣʦʪʝʨʽʚ ʥʘ ʦʩʥʦʚʽ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʫʯʥʽ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʧʨʠʩʪʨʦʾʚ ʤʘʶʪʴ ʜʝʷʢʽ ʥʝʪʦʯʥʦʩʪʽ ʚ ʨʦʙʦʪʽ ʫ ʟʚ`ʷʟʢʫ ʟ ʚʽʙʨʘʮʽʻʶ ʧʽʜ 

ʯʘʩ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ. ʊʦʤʫ ʤʠ ʚʠʨʽʰʠʣʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʥʘʰʦʛʦ ʧʨʠʩʪʨʦʶ 

ʟʘʢʨʽʧʠʪʠ ʥʝʨʫʭʦʤʦ (ʨʠʩ. 1). 

   

ʈʠʩ. 1. ʄʝʭʘʥʽʯʥʘ ʯʘʩʪʠʥʘ ʧʣʦʪʝʨʘ 
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 ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʜʝʪʘʣʽ ʙʫʣʠ ʟʤʦʜʝʣʴʦʚʘʥʽ ʫ ʧʨʦʛʨʘʤʽ Fusion 360 (ʨʠʩ. 2).. 

 

ʈʠʩ. 2. ɼʝʪʘʣʽ ʢʨʽʧʣʝʥʥʷ 

ʋ ʥʘʰʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʤʠ ʚʠʨʽʰʠʣʠ ʦʙʨʘʪʠ ʨʫʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʥʪʝʨʘ ʧʦ 

ʥʘʧʨʘʚʣʷʶʯʠʤ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ LM8UU ʪʘ  LM6UU. 

ɿʥʘʶʯʠ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʩʪʨʫʤʝʥʝʚʠʭ ʧʨʠʥʪʝʨʽʚ ʪʘ ʩʢʘʥʝʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʘʣʝʚʽ ʥʘʧʨʘʚʣʷʶʯʽ ʜʽʘʤʝʪʨʦʤ 8 ʤʤ. ʪʘ 6 ʤʤ, ʤʠ ʚʠʨʽʰʠʣʠ 

ʜʝʱʦ ʟʜʝʰʝʚʠʪʠ ʚʘʨʪʽʩʪʴ ʧʨʦʻʢʪʫ. ʈʦʟʽʙʨʘʚʰʠ ʜʝʢʽʣʴʢʘ ʥʝʧʨʘʮʶʶʯʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʤʠ ʦʪʨʠʤʘʣʠ 4 ʮʠʣʽʥʜʨʠʯʥʠʭ ʥʘʧʨʘʚʣʷʶʯʠʭ, ʷʢʠʤ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘʜʘʣʠ 

ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ. 

ɽʣʝʤʝʥʪʠ ʢʨʽʧʣʝʥʥʷ 

 

ɼʣʷ ʟôʻʜʥʘʥʥʷ ʚʩʽʭ ʚʫʟʣʽʚ ʧʣʦʪʝʨʘ, ʥʝʦʙʭʽʜʥʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʜʝʪʘʣʽ. 

ʄʘʶʯʠ ʚ ʥʘʷʚʥʦʩʪʽ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʠʡ 3D-ʧʨʠʥʪʝʨ, ʫʯʥʷʤʠ ʙʫʣʠ ʥʘʜʨʫʢʦʚʘʥʽ 

ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʝʣʝʤʝʥʪʠ ʫ ʧʨʦʛʨʘʤʽ-ʩʣʘʡʩʝʨʽ Simplify3D. 

 

ʈʠʩ. 3. ʇʨʦʮʝʩ ʜʨʫʢʫ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʜʝʪʘʣʝʡ 

ɸʥʘʣʽʟ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ 

 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʽ ʧʣʦʪʝʨʘ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʝʣʝʤʝʥʪʥʫ ʙʘʟʫ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʥʪʝʨʦʤ. ɺʩʽ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ 4 ʯʘʩʪʠʥʠ: ʢʨʦʢʦʚʽ ʜʚʠʛʫʥʠ; ʜʨʘʡʚʝʨʠ ʢʨʦʢʦʚʠʭ ʜʚʠʛʫʥʽʚ; 

ʢʦʥʪʨʦʣʝʨ; ʢʽʥʮʝʚʽ ʚʠʤʠʢʘʯʽ. 
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ʋʩʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʻʢʪʫ ʤʠ ʧʽʜʢʣʶʯʠʣʠ ʟʘ ʩʭʝʤʦʶ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʣʦʪʝʨʘ 

ʂʦʥʪʨʦʣʝʨ 

ʇʽʜ ʢʦʥʪʨʦʣʝʨʦʤ ʨʦʟʫʤʽʻʤʦ ʧʨʠʩʪʨʽʡ (ʘʙʦ ʢʽʣʴʢʘ ʧʨʠʩʪʨʦʾʚ), ʷʢʠʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʝʨʫʻ ʨʦʙʦʪʦʶ ʧʣʦʪʝʨʘ. ʋʤʦʚʥʦ, ʢʦʥʪʨʦʣʝʨ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʜʚʽ ʯʘʩʪʠʥʠ: çʣʦʛʽʯʥʫè ʽ çʩʠʣʦʚʫè. ɿʘ ʣʦʛʽʯʥʫ ʯʘʩʪʠʥʫ ʚʠʩʪʫʧʘʻ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ 

ʘʙʦ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʝʨ. ʉʠʣʦʚʘ ʯʘʩʪʠʥʘ ʤʽʩʪʠʪʴ ʝʣʝʤʝʥʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʫʞʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ï ʜʨʘʡʚʝʨʠ ʢʨʦʢʦʚʠʭ ʜʚʠʛʫʥʽʚ [1].  

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʢʦʥʪʨʦʣʝʨʘ ʻ ʢʽʣʴʢʽʩʪʴ ʦʩʝʡ (ʢʘʥʘʣʽʚ), ʷʢʽ ʚʽʥ 

ʟʜʘʪʥʠʡ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ (ʫʧʨʘʚʣʷʪʠ) ï ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʘ ʚʠʩʦʢʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʋʯʘʩʥʠʢʠ ʧʨʦʻʢʪʫ ʜʽʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʩʽ ʧʝʨʝʣʽʯʝʥʽ ʚʠʤʦʛʠ ʚʠʢʦʥʫʻ 

ʢʦʥʪʨʦʣʝʨ Arduino Uno ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ATmega328. 

Arduino Uno ATmega328 ï ʮʝ ʪʽʣʴʢʠ ʣʦʛʽʯʥʘ ʯʘʩʪʠʥʘ. ɺ ʷʢʦʩʪʽ ʩʠʣʦʚʦʾ ʯʘʩʪʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʣʘʪʘ ʨʦʟʰʠʨʝʥʥʷ Arduino CNC Shield V3, ʷʢʘ ʤʘʻ ʨʦʟ'ʻʤʠ ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʨʘʡʚʝʨʽʚ Pololu ʽ MOSFET-ʪʨʘʥʟʠʩʪʦʨʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʢʦʥʘʚʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʩʪʨʫʤʦʤ ʜʦ 12ɸ ʢʦʞʥʝ. ɼʦʜʘʪʢʦʚʦ Arduino CNC Shield 

V3 ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ 3-ʭ ʘʥʘʣʦʛʦʚʠʭ ʜʘʪʯʠʢʽʚ, 6-ʪʠ ʜʘʪʯʠʢʽʚ 

ʟʘʤʠʢʘʥʥʷ / ʨʦʟʤʠʢʘʥʥʷ [3] (ʨʠʩ. 5). 

 

ʈʠʩ. 5. ʄʽʢʨʦʢʦʥʪʨʦʣʝʨ ʪʘ ʡʦʛʦ ʤʦʜʫʣʽ 

 



141 

ɺʠʙʽʨ ʢʨʦʢʦʚʠʭ ʜʚʠʛʫʥʽʚ 

 

ʋʯʥʽ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʜʽʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʠʙʽʨ ʢʨʦʢʦʚʠʭ ʜʚʠʛʫʥʽʚ 

ʟʜʽʡʩʥʝʥʠʡ ʟʘ ʥʝʦʙʭʽʜʥʠʤ ʨʦʙʦʯʠʤ ʤʦʤʝʥʪʦʤ ʽ ʤʽʥʽʤʘʣʴʥʦʾ ʽʥʜʫʢʪʠʚʥʦʩʪʽ 

ʦʙʤʦʪʦʢ. ɿʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʘʡʚʝʨʽʚ ʢʨʦʢʦʚʠʭ ʜʚʠʛʫʥʽʚ, ʩʪʨʫʤ ʬʘʟʠ 

ʜʚʠʛʫʥʘ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 2.5 ɸ. ʊʠʧ ʜʚʠʛʫʥʘ ï ʙʽʧʦʣʷʨʥʠʡ. 

ʅʝʦʙʭʽʜʥʽ ʨʦʙʦʯʽ ʤʦʤʝʥʪʠ ʜʚʠʛʫʥʽʚ, ʦʪʨʠʤʘʥʽ ʫʯʥʷʤʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ: 

Å  ʚʽʩʴ X,Y - Mx,y = 3.53 ʅĿʩʤ; 

Å  ʚʽʩʴ Z ï Mz = 2.64 ʅĿʩʤ; 

ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʘʤʠ, ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʚʽʙʨʘʮʽʾ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʧʣʘʚʥʦʩʪʽ ʭʦʜʫ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʽʢʨʦʢʨʦʢʦʚʠʡ ʨʝʞʠʤ, ʷʢʠʡ ʟʥʠʞʫʻ ʤʦʤʝʥʪ 

ʜʚʠʛʫʥʘ ʱʦʜʦ ʧʦʚʥʦʢʨʦʢʦʚʦʛʦ ʨʝʞʠʤʫ. ɿʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʽʢʨʦʢʨʦʢʦʚʦʛʦ ʨʝʞʠʤʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 
ʜʝ Mʨʦʙ ï ʥʝʦʙʭʽʜʥʠʡ ʨʦʙʦʯʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ; 

Nɛstep ï ʚʩʪʘʥʦʚʣʝʥʘ  ʦʧʮʽʷ ʤʽʢʨʦʢʨʦʢʫ - 1/16. 

 

 

ɼʦʮʽʣʴʥʦ ʟʜʽʡʩʥʠʪʠ ʚʠʙʽʨ ʢʨʦʢʦʚʠʭ ʜʚʠʛʫʥʽʚ ʦʜʥʽʻʾ ʤʦʜʝʣʽ ʥʘ ʚʽʩʴ X, Y 

ʧʣʦʪʝʨʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʙʽʧʦʣʷʨʥʽ ʜʚʠʛʫʥʠ 17HS4401ʪʠʧʫ NEMA 

17 (ʨʠʩ. 6). 

 

ʈʠʩ. 6. ɹʽʧʦʣʷʨʥʠʡ ʢʨʦʢʦʚʠʡ ʜʚʠʛʫʥ 17HS8401, ʪʠʧʫ NEMA 17 
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ɺʠʙʽʨ ʽ ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʜʨʘʡʚʝʨʽʚ ʜʚʠʛʫʥʽʚ 

 

ʇʨʦʜʦʚʞʫʶʯʠ ʚʠʚʯʘʪʠ ʝʣʝʢʪʨʦʥʥʫ ʩʢʣʘʜʦʚʫ ʧʨʦʻʢʪʫ, ʫʯʥʽ ʜʽʡʰʣʠ ʜʦ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʢʨʦʢʦʚʠʭ ʜʚʠʛʫʥʽʚ ï 1.7ɸ, ʪʦʤʫ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʜʨʘʡʚʝʨʠ A4988, ʷʢʽ ʤʦʞʫʪʴ ʢʦʤʫʪʫʚʘʪʠ ʦʙʤʦʪʢʠ 

ʜʚʠʛʫʥʘ ʟʽ ʩʪʨʫʤʦʤ ʜʦ 2 ɸ, ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʤʽʢʨʦʢʨʦʢʦʚʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʦ 1/16 

(ʨʠʩ. 7). 

 

ʈʠʩ. 6. ɼʨʘʡʚʝʨ ʢʨʦʢʦʚʦʛʦ ʜʚʠʛʫʥʘ A4988 

ʆʙʤʦʪʢʘ ʜʚʠʛʫʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʜʫʢʪʠʚʥʽʩʪʴ, ʪʦʤʫ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ 

ʯʘʩʪʦʪʠ ʾʭ ʢʦʤʫʪʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʧʽʟʥʶʚʘʥʥʷ ʚ ʥʘʨʦʩʪʘʥʥʽ ʩʪʨʫʤʫ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʦʤʝʥʪʫ ʨʦʪʦʨʘ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʧʨʠ ʞʠʚʣʝʥʥʽ 

ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʥʘʧʨʫʛʠ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʦʙʤʝʞʝʥʥʷʤ ʩʪʨʫʤʫ. 

ɼʣʷ ʦʙʤʝʞʝʥʥʷ ʩʪʨʫʤʫ ʚ ʜʨʘʡʚʝʨʽ A4988 ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʨʽʚʝʥʴ 

ʦʧʦʨʥʦʛʦ ʥʘʧʨʫʛʠ ʎɸʇ ʜʨʘʡʚʝʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʪʝʥʮʽʦʤʝʪʨʘ. ɼʨʘʡʚʝʨ 

ʧʦʨʽʚʥʶʻ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ ʨʝʟʠʩʪʦʨʘʭ, ʚʢʣʶʯʝʥʠʭ ʧʦʩʣʽʜʦʚʥʦ ʟ ʦʙʤʦʪʢʘʤʠ 

ʜʚʠʛʫʥʘ, ʟ ʥʘʧʨʫʛʦʶ ʟʘʜʘʥʠʤ ʧʦʪʝʥʮʽʦʤʝʪʨʦʤ, ʥʝ ʜʦʧʫʩʢʘʶʯʠ ʟʙʽʣʴʰʝʥʥʷ 

ʩʪʨʫʤʫ ʯʝʨʝʟ ʦʙʤʦʪʢʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʜʨʘʡʚʝʨʘ A4988 [5], ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʦʧʦʨʥʦʾ ʥʘʧʨʫʛʠ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʥʘʩʪʫʧʥʠʤ ʚʠʨʘʟʦʤ: 

ITripMAX=VREF/(8×RS) 

ʜʝ ITripMAX  ï ʩʪʨʫʤ ʦʙʤʦʪʢʠ ʜʚʠʛʫʥʘ; 

VREF ï ʟʥʘʯʝʥʥʷ ʦʧʦʨʥʦʾ ʥʘʧʨʫʛʠ; 

RS ï ʟʥʘʯʝʥʥʷ ʦʧʦʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʜʨʘʡʚʝʨʽ - 0.05 ʆʤ. 

ʉʪʨʫʤ ʦʙʤʦʪʢʠ ʜʚʠʛʫʥʘ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ 1 ʦʙʤʦʪʢʫ. ʋ ʢʦʞʝʥ ʤʦʤʝʥʪ 

ʯʘʩʫ ʤʦʞʝ ʙʫʪʠ ʚʢʣʶʯʝʥʦ ʚʽʜʨʘʟʫ 2 ʦʙʤʦʪʢʠ ʢʨʦʢʦʚʦʾ ʜʚʠʛʫʥʘ, ʚʽʜʧʦʚʽʜʥʦ: 
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ʋ ʢʦʥʩʪʨʫʢʮʽʾ ʢʘʨʝʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʚʠʛʫʥ 42SHD0217, ʷʢʠʡ ʤʘʻ 

ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

Å ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ - 1.5 ɸ; 

Å ʦʧʽʨ ʬʘʟʠ - 2.5 ʆʤ. 

ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʦʤ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʦʡ ʞʝ 

ʜʨʘʡʚʝʨ A4988, ʱʦ ʽ ʜʣʷ ʽʥʰʠʭ ʜʚʠʛʫʥʽʚ. ʅʝʦʙʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʥʦʾ ʥʘʧʨʫʛʠ: 

 

ʈʦʟʨʘʭʫʥʦʢ ʜʠʩʢʨʝʪʥʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ 

 

ɼʦʟʚʽʣ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ (ʜʠʩʢʨʝʪʥʽʩʪʴ) ï ʚʝʣʠʯʠʥʘ, ʱʦ ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ 

ʪʦʯʥʦ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʽʩʷʤʧʣʦʪʝʨʘ [11]. 

ɺʠʟʥʘʯʠʣʠ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʥʘ 1 ʦʙʝʨʪ ʜʚʠʛʫʥʘ ʚ ʨʝʞʠʤʽ ʤʽʢʨʦʢʨʦʢʫ: 

 

ʜʝ ɗ - ʢʨʦʢ ʧʦʚʦʨʦʪʫ ʨʦʪʦʨʘ ʜʚʠʛʫʥʘ, Ü. 

ɼʠʩʢʨʝʪʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʦʩʷʭ X ʽ Y: 

 

ɼʠʩʢʨʝʪʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʦʩʽ Z: 

 

G-ʢʦʜ ï ʷʢ ʯʘʩʪʠʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʢ̒ʪʫʚʘʥʥʷ 

 

G-ʢʦʜ ʻ ʟʘʛʘʣʴʥʦʶ ʥʘʟʚʦʶ ʜʣʷ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, ʷʢʘ ʤʘʻ ʙʘʛʘʪʦ ʨʝʘʣʽʟʘʮʽʡ ʪʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʚ ʛʘʣʫʟʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʡ ʚʝʨʩʪʘʪ ʧʝʨʝʤʽʱʫʻ ʨʽʟʘʣʴʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʠʭ G-ʢʦʜʦʤ ʽʥʩʪʨʫʢʮʽʡ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʽ 

ʪʨʘʻʢʪʦʨʽʾ, ʟʨʽʟʘʶʯʠ ʥʘʜʣʠʰʢʠ ʤʘʪʝʨʽʘʣʫ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʝʪʘʣʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʨʝʩʣʝʥʥʷ. ʎʝ ʞ ʩʘʤʝ ʧʦʥʷʪʪʷ ʧʦʰʠʨʶʻʪʴʩʷ ʪʘʢʦʞ ʥʘ ʥʝʨʽʞʫʯʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ 
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ʷʢ ʽʥʩʪʨʫʤʝʥʪʠ ʬʦʨʤʫʚʘʥʥʷ ʘʙʦ ʧʦʣʽʨʫʚʘʥʥʷ, 3D-ʜʨʫʢ, ʚʠʤʽʨʶʚʘʣʴʥʝ 

ʟʦʥʜʫʚʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʽʚ [2]. 

ɼʦʩʣʽʜʠʚʰʠ ʨʽʟʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ G-ʢʦʜʫ ʚ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ, 

ʫʯʥʽ ʥʘʜʘʣʠ ʧʝʨʝʚʘʛʫ ʧʨʦʛʨʘʤʽ Inkscape, ʘʜʞʝ ʜʘʥʠʡ ʚʝʢʪʦʨʥʠʡ ʛʨʘʬʽʯʥʠʡ 

ʨʝʜʘʢʪʦʨ ʻ ʮʽʣʢʦʤ ʙʝʟʢʦʰʪʦʚʥʠʡ ʪʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʧʽʜ 

ʯʘʩ ʚʠʚʯʝʥʥʷ ʚʝʢʪʦʨʥʦʾ ʛʨʘʬʽʢʠ (ʨʠʩ.7). 

 

ʈʠʩ. 7. ʉʪʚʦʨʝʥʥʷ G-ʢʦʜʫ ʫ ʧʨʦʛʨʘʤʽ Inkscape 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʝʨʘ 

 

ɺʙʫʜʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʝʨʘ ʧʣʦʪʝʨʘ ʨʦʟʨʦʙʣʝʥʘ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Arduino IDE ʽ ʥʘʧʠʩʘʥʘ ʥʘ ʤʦʚʽ Processing / Wiring ï ʮʝ 

ʟʚʠʯʘʡʥʠʡ ʉ++. ʂʦʤʧʽʣʷʮʽʷ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚ ʧʘʤ'ʷʪʴ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ 

ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢʦʞ ʯʝʨʝʟ Arduino IDE. 

ɺʙʫʜʦʚʘʥʘ ʩʠʩʪʝʤʘ ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʧʨʦʰʠʚʦʢ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʽ ʜʦʜʘʪʢʦʚʠʭ ʙʽʙʣʽʦʪʝʢ. ɿʘ ʦʩʥʦʚʫ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʝʨʘ ʤʠ ʦʙʨʘʣʠ ʧʨʦʰʠʚʢʫ Grbl-coreXY.  

Grbl Controller ï ʧʨʦʛʨʘʤʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ G-ʢʦʜʫ 

ʧʣʦʪʝʨʫ. ʋ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʙʽʙʣʽʦʪʝʢʠ QT. ɼʣʷ 

ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ ʧʦʪʨʽʙʥʦ ʫʚʽʡʪʠ ʚ ʤʝʥʶ ʥʘʣʘʰʪʫʚʘʥʴ ʽ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʧʣʦʪʝʨʫ, ʘ ʧʦʪʽʤ ʧʨʦʚʝʩʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ. ʗʢʱʦ 

ʧʨʦʽʛʥʦʨʫʚʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʟʘʣʠʰʠʪʠ ʚʩʽ ʬʫʥʢʮʽʾ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʮʝ 

ʦʙʦʚ'ʷʟʢʦʚʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʭʠʙʢʠ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɺʠʢʦʥʘʚʰʠ ʨʦʟʨʘʭʫʥʦʢ ʜʠʩʢʨʝʪʥʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʨʘʥʽʰʝ, ʫʯʥʽ 

ʦʪʨʠʤʘʣʠ ʜʘʥʽ, ʷʢʽ ʙʫʣʦ ʚʚʝʜʝʥʦ ʜʦ ʧʨʦʰʠʚʢʠ ʥʘʰʦʛʦ ʧʨʦʻʢʪʫ ʯʝʨʝʟ ʧʨʦʛʨʘʤʫ 

Grbl Controller ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʠ ʦʪʨʠʤʘʣʠ ʪʦʯʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʦʩʷʤ 

ʧʣʦʪʝʨʘ ʚ ʤʝʞʘʭ 1 ʤʤ. 
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ʈʦʟʨʘʭʫʥʦʢ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʻʢʪʫ 

 

ʗʢ ʟʛʘʜʫʚʘʣʦʩʷ ʨʘʥʽʰʝ, ʥʘʰʘ ʮʽʣʴ ʧʦʙʫʜʫʚʘʪʠ ʧʣʦʪʝʨ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʧʨʠ 

ʮʴʦʤʫ ʷʢ ʤʦʞʥʘ ʤʝʥʰʝ ʢʦʰʪʽʚ. ʋʯʥʽ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʮʽʥʠ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʚ 

ʽʥʪʝʨʥʝʪ ʤʘʨʢʝʪʘʭ ʋʢʨʘʾʥʠ ʪʘ ʂʠʪʘʶ. ɺʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʠ 

http://3dparts.com.ua ʪʘ https://aliexpress.com ʤʠ ʚʠʟʥʘʯʠʣʠ, ʱʦ ʚʘʨʪʽʩʪʴ 

ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʂʠʪʘʶ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 30-35% ʤʝʥʰʘ. ʇʨʦʪʝ ʧʦʰʪʦʚʝ 

ʧʝʨʝʚʝʟʝʥʥʷ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʽʧʣʝʥʥʷ ʥʝ ʚʠʛʽʜʥʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʥʦʤʽʯʥʦʩʪʽ. 

ʊʦʤʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʜʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʜʙʘʪʠ ʫ ʤʘʛʘʟʠʥʘʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʤʽʩʪʘ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʦʙʽʚʘʨʪʽʩʪʴ ʜʘʥʦʛʦ ʧʨʦʻʢʪʫ ʩʢʣʘʣʘ 1353 ʛʨʠʚʝʥʴ (ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʷ1.ʈʦʟʨʘʭʫʥʦʢ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʻʢʪʫ (ʩʪʘʥʦʤ ʥʘ ʩʽʯʝʥʴ 2021 ʨʦʢʫ) 

ʅʘʟʚʘ ʂʽʣʴʢʽʩʪʴ ʎʽʥʘ ʇʨʠʤʽʪʢʠ 

ɽʣʝʢʪʨʦʥʽʢʘ 

Arduino Uno R3 1 105 ʛʨʥ.  

Arduino CNC Shield 1 62 ʛʨʥ.  

ɼʨʘʡʚʝʨ ʢʨʦʢʦʚʦʛʦ ʜʚʠʛʫʥʘ ɸ4988 3 60 ʛʨʥ.  

ʄʝʭʘʥʽʯʥʠʡ ʢʽʥʮʝʚʠʡ ʚʠʤʠʢʘʯ 2 20 ʛʨʥ.  

ʂʨʦʢʦʚʠʡ ʜʚʠʛʫʥ 17HS8401ʪʠʧʫ 

NEMA17 
3 640 ʛʨʥ. 

1.7 ɸ 

ɹʣʦʢ ʞʠʚʣʝʥʥʷ 1 150 ʛʨʥ. 12 ɺ, 100 ɺʪ 

ʄʝʭʘʥʽʢʘ 

ʂʦʤʧʣʝʢʪ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ 1 50 ʛʨʥ.  

ʂʦʤʧʣʝʢʪ ʧʦʣʽʨʦʚʘʥʠʭ ʚʘʣʽʚ  
6  

L = 370x2 ʤʤ, 420x2 

ʤʤ , 15x2 ʤʤ  

ʅʘʙʽʨ ʛʘʡʦʢ, ʛʚʠʥʪʽʚ, ʰʘʡʙ  10 ʛʨʥ.  

ʃʽʥʽʡʥʠʡ ʧʽʜʰʠʧʥʠʢ LM8UU 4 44ʛʨʥ.  

ʃʽʥʽʡʥʠʡ ʧʽʜʰʠʧʥʠʢ LM6UU 4 40ʛʨʥ.  

ʇʽʜʰʠʧʥʠʢ 608ZZ 12 60 ʛʨʥ.  

ɿʫʙʯʘʩʪʠʡ ʨʝʤʽʥʴ GT-2 2 82ʛʨʥ.  

ɿʫʙʯʘʩʪʠʡ ʰʢʽʚ GT-2 2 30 ʛʨʥ.  

ɺʩʴʦʛʦ  1353 ʛʨʥ.  

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʣʦʪʝʨʘ ʫ ʛʫʨʪʢʦʚʽʡ ʨʦʙʦʪʽ 

 

ʆʩʢʽʣʴʢʠ ʧʣʦʪʝʨ ʩʪʚʦʨʶʚʘʚʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʷʢ ʟʘʩʽʙ ʟʘʦʭʦʯʝʥʥʷ ʫʯʥʽʚ ʜʦ 

ʢʫʨʩʫ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʘ ʚʠʚʯʝʥʥʷ ʨʦʟʜʽʣʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ, ʟ ʚʝʨʝʩʥʷ 2022 
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ʨʦʢʫ ʙʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʛʫʨʪʢʦʚʽ ʟʘʥʷʪʪʷ ʟ ʜʘʥʦʛʦ ʢʫʨʩʫ.  ɹʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 

ʛʨʫʧʫ ʙʘʞʘʶʯʠʭ ʚ ʢʽʣʴʢʦʩʪʽ 10 ʫʯʥʽʚ (ʨʠʩ.1). 

 

 

ʈʠʩ. 1. ɻʫʨʪʢʦʚʽ ʟʘʥʷʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʦʪʝʨʘ ʪʘ 3D-ʧʨʠʥʪʝʨʘ 

 

ɻʫʨʪʢʦʚʽ ʟʘʥʷʪʪʷ ʟ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʜʽʟʥʘʪʠʩʴ ʧʨʦ ʽʩʪʦʨʽʶ ʚʠʥʠʢʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʾ ʨʦʟʚʠʪʦʢ, 

ʽʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ 3D-ʜʨʫʢʫ ʪʘ ʾʭ ʤʦʞʣʠʚʦʩʪʽ, ʷʢ ʽ ʜʝ ʚʪʽʣʶʻʪʴʩʷ ʚ ʞʠʪʪʷ ʚ 

ʫʤʦʚʘʭ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ. ʅʘ ʟʘʥʷʪʪʷʭ ʜʽʪʠ ʚʠʚʯʘʶʪʴ ʷʢ ʽ ʜʝ ʢʦʨʠʩʪʫʚʘʪʠʩʴ 

ʧʣʦʪʝʨʦʤ ʪʘ ʡʦʛʦ ʩʢʣʘʜʦʚʽ, ʷʢ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʠʡ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ ʪʘ ʚʽʜʪʚʦʨʠʪʠ 

ʡʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʦʶ ʟ ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, ʷʢʽ ʽʩʥʫʶʪʴ 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʪʨʠʚʠʤʽʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʫ ʷʢʠʭ ʩʬʝʨʘʭ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. 

ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʫʯʥʶ ʚʠʟʥʘʯʠʪʠʩʴ ʟ ʤʘʡʙʫʪʥʴʦʶ ʧʨʦʬʝʩʽʻʶ, ʘʜʞʝ ʾʭ ʪʘʢ ʙʘʛʘʪʦ: 

ʽʥʞʝʥʝʨ, ʘʨʭʽʪʝʢʪʦʨ, ʩʢʫʣʴʧʪʦʨ. ɹʫʜʴ ʷʢʘ ʟ ʮʠʭ ʧʨʦʬʝʩʽʡ ʤʽʩʪʠʪʴ ʝʣʝʤʝʥʪʠ 3D-

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ. 
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ɺʠʩʥʦʚʢʠ 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʚʠʢʦʥʘʪʠ ʧʨʦʻʢʪ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʢʘʙʽʥʝʪʫ ʽʥʬʦʨʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ 

ʜʦʧʦʤʦʛʪʠ ʷʢ ʫʯʥʷʤ ʪʘʢ ʽ ʚʯʠʪʝʣʷʤ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʇʽʜ ʯʘʩ ʡʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʥʘʤʠ ʙʫʣʘ ʦʧʨʘʮʴʦʚʘʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʨʫʢʦʚʘʥʠʭ ʜʞʝʨʝʣ ʪʘ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʧʦ ʨʦʙʦʪʽ ʟ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘʤʠ ʪʘ ʾʭ ʧʨʦʛʨʘʤʫʚʘʥʥʶ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʩʪʚʦʨʝʥʦ ʧʣʦʪʝʨ ʥʘ ʦʩʥʦʚʽ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʱʦ 

ʟʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʷʢ ʢʨʝʩʣʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʪʘʢ ʽ ʚʠʨʽʟʘʥʥʷ ʡʦʛʦ 

ʢʦʥʪʫʨʽʚ (ʨʠʩ.2).  

 

ʈʠʩ. 2. ʇʣʦʪʝʨ ï ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʦʤ 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘʤʠ Arduino ʪʘ ʾʭ ʜʦʜʘʪʢʦʚʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ ʫʯʥʷʤʠ ʙʫʣʦ ʦʧʘʥʦʚʘʥʦ ʪʘʢʽ ʥʘʚʠʯʢʠ ʪʘ ʟʥʘʥʥʷ: 

ï ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ; 

ï ʟʥʘʥʥʷ ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʠ ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ, ʟʤʽʥʥʠʭ, ʚʠʨʘʟʽʚ, 

ʤʘʩʠʚʽʚ, ʣʦʛʽʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʬʫʥʢʮʽʡ, ʙʽʙʣʽʦʪʝʢ ʪʦʱʦ; 

ï ʥʘʚʠʯʢʠ ʽʟ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʪʘ 

ʧʝʨʝʥʝʩʝʥʥʷ ʾʾ ʜʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ; 

ï ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʟ ʝʣʝʢʪʨʠʢʠ; 

ï ʟʥʘʥʥʷ ʧʨʦ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʥʘ ʮʠʬʨʦʚʠʭ ʩʭʝʤʘʭ; 

ï ʥʘʚʠʯʢʠ ʽʟ ʯʠʪʘʥʥʷ, ʚʠʧʨʘʚʣʝʥʥʷ ʪʘ ʟʙʠʨʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʩʭʝʤ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʡʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 
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ï ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʽʟ ʜʘʪʯʠʢʘʤʠ, ʾʭ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʥʠʭ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʻʶ; 

ï ʥʘʚʠʯʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʙʦʯʠʭ ʝʣʝʤʝʥʪʽʚ ʧʣʦʪʝʨʘ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʮʽʥʠ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʥʘʰʦʛʦ ʧʨʦʻʢʪʫ, ʚʠʟʥʘʯʠʣʠ ʡʦʛʦ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʽ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʢʦʰʪʦʨʠʩ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʦʪʝʨʘ ʧʦʩʠʣʴʥʠʡ ʜʣʷ 

ʢʦʞʥʦʾ ʰʢʦʣʠ. 

ʉʇʀʉʆʂɺʀʂʆʈʀʉʊɸʅʀʍɼɾɽʈɽʃ: 

 

1. Arduino. URL:https://uk.wikipedia.org/wiki/Arduino 

2. G-code. URL: https://uk.wikipedia.org/wiki/G-code 

3. ɻʦʣʫʙʮʦʚ ʄ. ʉ. ʄʽʢʨʦʢʦʥʪʨʦʣʝʨʠ AVR ʚʽʜ ʧʨʦʩʪʦʛʦ ʜʦ ʩʢʣʘʜʥʦʛʦ. ʉʘʣʦʥ-

ʇʨʝʩʩ, 2003. 288 ʩ. 

4. ʂʨʦʢʦʚʽ ʜʚʠʛʫʥʠ : ʪʠʧʠ ʪʘ ʧʨʠʥʮʠʧ ʾʭ ʨʦʙʦʪʠ. URL:  

http://www.ingener.info/pages-page-33.html 

5. ʊʨʘʤʧʝʨʪ ɺ. ɺʠʤʽʨʶʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ AVR-

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ. çʄʂ-ʇʨʝʩʩè, 2006. 208 ʩ. 

6. ʏʠʩʣʦʚʝ ʧʨʦʛʨʘʤʥʝ ʢʝʨʫʚʘʥʥʷ. 

URL:https://uk.wikipedia.org/wiki/ʏʠʩʣʦʚʝ_ʧʨʦʛʨʘʤʥʝ_ʢʝʨʫʚʘʥʥʷ 

 

 

ʂʦʪʶʞʘʥʩʴʢʘ ɸʥʥʘ, 

ʚʯʠʪʝʣʴ ʭʽʤʽʾ ʂʫʨʘʭʽʚʩʴʢʦʛʦ ʟʘʢʣʘʜʫ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ 

 ̄1 ʂʫʨʘʭʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ɼʦʥʝʮʴʢʦʾ 

ʦʙʣʘʩʪʽ 

 

ʂɸʈɸʄɽʃʔʅʀʁ ʃʔʆɼʗʅʀʂ 

 

ɸʥʦʪʘʮʽʷ. STEM (ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʷ ʪʘ ʤʘʪʝʤʘʪʠʢʘ) ʧʨʦʢ̒ʪʠ 

ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ ʫ ʫʯʥʽʚ. ʇʨʦʻʢʪ çʂʘʨʘʤʝʣʴʥʠʡ ʣʴʦʜʷʥʠʢè ʤʘʻ ʥʘ ʤʝʪʽ ʜʦʩʣʽʜʠʪʠ 

https://uk.wikipedia.org/wiki/Arduino
https://uk.wikipedia.org/wiki/Числове_програмне_керування
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ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʨʘʤʝʣʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʫʢʦʚʽ ʧʨʠʥʮʠʧʠ, ʪʝʭʥʦʣʦʛʽʾ, 

ʽʥʞʝʥʝʨʥʽ ʨʽʰʝʥʥʷ ʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʥʝ ʪʽʣʴʢʠ 

ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʢʦʥʜʠʪʝʨʩʴʢʝ ʤʠʩʪʝʮʪʚʦ, ʘ ʡ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ 

ʧʨʦʮʝʩʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʾʭ ʜʽʷʣʴʥʦʩʪʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʨʘʤʝʣʽʟʘʮʽʷ, ʢʘʨʘʤʝʣʴʥʠʡ ʣʴʦʜʷʥʠʢ, ʩʘʭʘʨʦʟʘ, ʮʫʢʨʦʚʠʡ 

ʙʫʨʷʢ, ʥʘʪʫʨʘʣʴʥʽ ʙʘʨʚʥʠʢʠ.  

 

ʇʣʘʥ ʨʝʘʣʽʟʘʮʽʾ STEɸM-ʧʨʦʻʢʪʫ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʻʢʪʫ. ʋ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʦʜʥʠʤ ʽʟ 

ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʫʪʠʭ ʻ ʢʦʥʜʠʪʝʨʩʴʢʠʡ ʩʝʢʪʦʨ. ʅʠʥʽʰʥʽ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚ 

ʜʘʥʽʡ ʩʬʝʨʽ ʜʘʶʪʴ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʥʫʪʨʽʰʥʽʡ ʧʦʧʠʪ ʥʘ 

ʢʦʥʜʠʪʝʨʩʴʢʫ ʧʨʦʜʫʢʮʽʶ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʠʡ ʝʢʩʧʦʨʪʥʠʡ 

ʧʦʪʝʥʮʽʘʣ [1, ʩ. 185]. ʆʙ'ʻʢʪʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʝ ʢʘʨʘʤʝʣʴ. ʂʘʨʘʤʝʣʴ ï 

ʮʫʢʨʠʩʪʠʡ ʢʦʥʜʠʪʝʨʩʴʢʠʡ ʧʨʦʜʫʢʪ, ʜʨʫʛʠʡ ʟʘ ʧʦʧʫʣʷʨʥʽʩʪʶ ʧʽʩʣʷ ʚʠʨʦʙʽʚ, ʱʦ 

ʤʽʩʪʷʪʴ ʢʘʢʘʦ (ʰʦʢʦʣʘʜ, ʰʦʢʦʣʘʜʥʽ ʮʫʢʝʨʢʠ ʪʦʱʦ). 

çʂʘʨʘʤʝʣʴʥʠʡ ʣʴʦʜʷʥʠʢè ï ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʟʘʤʽʥʘ ʟʚʠʯʘʡʥʠʤ ʮʫʢʝʨʢʘʤ 

ʘʣʝ ʟ ʧʨʦʩʪʠʤ ʪʘ ʟʨʦʟʫʤʽʣʠʤ ʩʢʣʘʜʦʤ. ɺʠʛʦʪʦʚʣʝʥʠʡ ʟ ʜʦʩʪʫʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʻ ʫ ʢʦʞʥʦʛʦ ʚʜʦʤʘ, ʘ ʩʘʤ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʻ ʮʽʢʘʚʠʤ ʪʘ ʥʝ ʩʢʣʘʜʥʠʤ. ʅʦʚʝ, 

ʮʝ ʜʦʙʨʝ ʟʘʙʫʪʝ ʩʪʘʨʝ. ɺʩʽ ʧʘʤôʷʪʘʶʪʴ ʷʢ ʨʘʥʽʰʝ ʧʨʦʜʘʚʘʣʠʩʷ çʧʽʚʥʠʢʠè ʥʘ 

ʧʘʣʠʯʮʽ ʽ ʛʦʪʫʚʘʪʠ ʾʭ ʚʤʽʣʘ ʢʦʞʥʘ ʛʦʩʧʦʜʠʥʷ.  

 ʊʨʘʜʠʮʽʡʥʦ ʣʴʦʜʷʥʠʢʠ ð ʥʘʩʦʣʦʜʘ, ʧʨʦʪʝ ʾʭʥʷ ʧʦʧʫʣʷʨʥʽʩʪʴ ʽ 

ʧʦʰʠʨʝʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ: ʦʩʚʽʞʝʥʥʷ ʜʠʭʘʥʥʷ, ʷʢ ʬʦʨʤʘ 

ʣʽʢʘʨʩʴʢʦʛʦ ʧʨʝʧʘʨʘʪʫ. ʇʨʦʮʝʩ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʣʴʦʜʷʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 

ʚʽʜʚʦʣʽʢʘʶʯʠʡ ʟʘʩʽʙ ʫ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʭʚʠʣʶʚʘʥʥʽ. ʃʴʦʜʷʥʠʢʠ 

ʟʽ ʩʤʘʢʦʤ ʤʝʥʪʦʣʫ ʪʘ ʝʚʢʘʣʽʧʪʘ, ʘ ʪʘʢʦʞ ʤʝʜʫ ʪʘ ʣʠʤʦʥʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ 

ʨʽʟʥʠʭ ʧʨʦʩʪʫʜʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ. ɺʨʘʭʦʚʫʶʯʠ ʧʝʨʝʣʽʯʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʣʴʦʜʷʥʠʢʦʚʽ ʮʫʢʝʨʢʠ ʚʧʝʚʥʝʥʦ çʦʩʝʣʠʣʠʩʷè ʚ ʢʘʨʤʘʥʘʭ ʽ ʩʫʤʦʯʢʘʭ ʩʧʦʞʠʚʘʯʽʚ 

[1, ʩ. 185].  
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 ʏʠ ʤʦʞʝ ʰʢʦʣʷʨ ʚʣʘʩʥʦʨʫʯ ʚʠʛʦʪʦʚʠʪʠ ʪʘʢʠʡ ʢʘʨʘʤʝʣʴʥʠʡ ʣʴʦʜʷʥʠʢ ʜʣʷ 

ʩʝʙʝ, ʤʘʤʠ ʯʠ ʜʨʫʟʽʚ? ʗʢʽ ʟʥʘʥʥʷ ʪʘ ʚʠʪʨʘʪʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʽ? ʏʠ 

ʚʠʛʽʜʥʦ ʮʝ? ʎʴʦʤʫ ʧʠʪʘʥʥʷʤ ʡ ʧʨʠʩʚʷʯʝʥʦ ʮʝʡ ʩʤʘʯʥʠʡ ʪʘ ʩʦʣʦʜʢʠʡ ʧʨʦʻʢʪ. 

ʉʪʠʩʣʠʡ ʦʧʠʩ: ʋʯʥʽ ʦʪʨʠʤʫʶʪʴ ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʦʨʫʯ ʢʘʨʘʤʝʣʴʥʠʡ 

ʣʴʦʜʷʥʠʢ ʜʣʷ ʩʝʙʝ. ʇʦʧʝʨʝʜʥʴʦ ʜʝʷʢʽ ʟ ʫʯʥʽʚ ʚʠʚʯʘʶʪʴ ʽʩʪʦʨʽʶ ʩʪʚʦʨʝʥʥʷ 

ʣʴʦʜʷʥʠʢʽʚ, ʷʢ ʟʤʽʥʶʚʘʣʘʩʷ ʨʝʮʝʧʪʫʨʘ; ʚʠʚʯʘʶʪʴ ʤʘʪʝʨʽʘʣʠ ʪʘ ʨʝʮʝʧʪʫʨʫ, ʷʢʽ 

ʧʦʪʨʽʙʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʤʘʯʥʦʛʦ ʚʠʨʦʙʫ; ʚʯʘʪʴʩʷ ʨʦʙʠʪʠ ʨʦʟʨʘʭʫʥʢʠ ʢʽʣʴʢʦʩʪʽ 

ʥʝʦʙʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʴʦʜʷʥʠʢʽʚ; ʜʽʟʥʘʶʪʴʩʷ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʣʴʦʜʷʥʠʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʪʫʨʘʣʴʥʠʭ ʙʘʨʚʥʠʢʽʚ; ʨʦʟʨʦʙʣʶʶʪʴ 

ʜʠʟʘʡʥ ʤʘʡʙʫʪʥʴʦʾ ʤʘʡʙʫʪʥʴʦʛʦ ʢʘʨʘʤʝʣʴʥʦʛʦ ʣʴʦʜʷʥʠʢʘ; ʩʪʚʦʨʶʶʪʴ 

ʧʨʝʟʝʥʪʘʮʽʶ ʧʨʦ ʮʽ ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ. ʇʨʦʚʦʜʷʪʴ ʩʝʨʝʜ ʫʯʥʽʚ ʟʘʢʣʘʜʫ 

ʦʧʠʪʫʚʘʥʥʷ, ʱʦʜʦ ʚʞʠʚʘʥʥʷ ʢʘʨʘʤʝʣʽ ʪʘ ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʢʠ.  ʆʮʽʥʶʻʪʴʩʷ ʚʧʣʠʚ 

ʩʘʭʘʨʦʟʠ ʥʘ ʩʪʘʥ ʣʶʜʩʴʢʦʛʦ ʟʜʦʨʦʚôʷ. ɺ ʢʽʥʮʽ  ʫʯʘʩʥʠʢʠ ʧʨʦʻʢʪʫ ʟʜʽʡʩʥʶʶʪʴ 

ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʘʨʪʦʩʪʽ ʦʜʥʦʛʦ ʛʦʪʦʚʦʛʦ ʣʴʦʜʷʥʠʢʘ ʪʘ ʨʦʙʣʷʪʴ 

ʚʠʩʥʦʚʢʠ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʘʥʦʛʦ ʚʠʨʦʙʫ.  

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʢ̒ʪʫ.  

 ʉʪʚʦʨʠʪʠ ʢʘʨʘʤʝʣʴʥʽ ʣʴʦʜʷʥʠʢʠ ʜʣʷ ʩʚʦʾʭ ʨʽʜʥʠʭ ʪʘ ʙʣʠʟʴʢʠʭ ʥʘ ʦʩʥʦʚʽ 

ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʟʥʘʥʴ.  

 

ʊʘʙʣʠʮʷ 1. 

ʅʘʟʚʘ 

ʧʨʦʢ̒ʪʫ 

çʂʘʨʘʤʝʣʴʥʠʡ ʣʴʦʜʷʥʠʢè 

ɸʚʪʦʨ 

ʧʨʦ̒ʢʪʫ, 

e-mail 

ʂʦʪʶʞʘʥʩʴʢʘ ɸʥʥʘ ʄʠʢʦʣʘʾʚʥʘ 7elige7@gmail.com 

 

ʊʠʧ 

ʧʨʦ̒ʢʪʫ 

ʄʽʞʧʨʝʜʤʝʪʥʠʡ, ʜʦʩʣʽʜʥʠʮʴʢʠʡ, ʩʝʨʝʜʥʴʦʪʨʠʚʘʣʠʡ, ʟʘʛʘʣʴʥʦʰʢʽʣʴʥʠʡ 

ʉʢʣʘʜʦʚʽ STEM-ʧʨʦʻʢʪʫ, ʟʤʽʩʪ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ 

S (ʥʘʫʢʠ) ʍʽʤʽʷ, 9,10  ʢʣʘʩ ï ʚʠʚʯʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʚʫʛʣʝʚʦʜʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʛʣʶʢʦʟʠ, 

ʩʘʭʘʨʦʟʠ. 

ɹʽʦʣʦʛʽʷ, 6 ʢʣʘʩ ï ʚʠʚʯʘʶʯʠ ʙʫʜʦʚʫ ʪʘ ʬʫʥʢʮʽʾ ʢʦʨʝʥʽʚ, ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ 

ʙʫʨʷʢʦʤ ʪʘ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢ ʜʞʝʨʝʣʦʤ ʮʫʢʨʫ ʪʘ ʷʢ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʙʘʨʚʥʠʢʘ. 

T(ʪʝʭʥʦʣ

ʦʛʽʾ) 

ɯʥʬʦʨʤʘʪʠʢʘ, 9,10 ʢʣʘʩ ï ʰʫʢʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʚʠʚʯʘʶʪʴ ʽʩʪʦʨʽʶ 

ʩʪʚʦʨʝʥʥʷ ʢʘʨʘʤʝʣʴʥʠʭ ʣʴʦʜʷʥʠʢʽʚ. 

ɯʥʬʦʨʤʘʪʠʢʘ, 9 ʢʣʘʩ ï ʧʨʦʚʦʜʷʪʴ ʨʦʟʨʘʭʫʥʢʠ ʚ Exʩel ʢʽʣʴʢʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ 

mailto:7elige7@gmail.com
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ʤʘʪʝʨʽʘʣʽʚ. 

E(ʽʥʞʠʥʽ

ʨʠʥʛ) 

ʊʨʫʜʦʚʝ ʥʘʚʯʘʥʥʷ, 9 ʢʣʘʩ ï ʚʠʚʯʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʚʠʨʦʙʫ. 

A(ʤʠʩʪʝ

ʮʪʚʦ) 

ʆʙʨʘʟʦʪʚʦʨʯʝ ʤʠʩʪʝʮʪʚʦ 6 ʢʣʘʩ ï ʩʪʚʦʨʶʶʪʴ ʝʩʢʽʟ ʤʘʡʙʫʪʥʴʦʛʦ 

ʢʘʨʘʤʝʣʴʥʦʛʦ ʣʴʦʜʷʥʠʢʘ. 

M(ʤʘʪʝʤ

ʘʪʠʢʘ) 

ʄʘʪʝʤʘʪʠʢʘ, 6 ʢʣʘʩ ï ʧʨʦʚʦʜʷʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʝʦʙʭʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʨʦʟʨʘʭʦʚʫʶʪʴ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʜʥʦʛʦ ʢʘʨʘʤʝʣʴʥʦʛʦ ʣʴʦʜʷʥʠʢʘ. 

ʉʢʣʘʜʦʚʽ 

STEM-

ʧʨʦʻʢʪʫ 

ʇʨʝʜʤʝʪ, 

ʢʣʘʩ, 

ʥʘʚʯʘʣʴʥ

ʘ ʪʝʤʘ 

(ʨʦʟʜʽʣ) 

ʅʘʚʯʘʣʴʥʽ ʮʽʣʽ 

ɼʦʩʣʽʜʥʠʮʴʢʽ ʟʘʚʜʘʥʥʷ, 

ʦʨʽʻʥʪʦʚʥʠʡ ʪʝʨʤʽʥ 

ʚʠʢʦʥʘʥʥʷ 

S (ʥʘʫʢʠ) 

 

ʍʽʤʽʷ, 9 

ʢʣʘʩ. 10 

ʢʣʘʩ: 

ʊʝʤʘ 

çʆʢʩʠʛʝʥ

ʦʚʤʽʩʥʽ 

ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ. 

ɺʫʛʣʝʚʦʜ

ʠè  

 ʋʯʥʽ ʜʦʩʣʽʜʞʫʶʪʴ 

ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ 

ʛʣʶʢʦʟʠ ʪʘ 

ʩʘʭʘʨʦʟʠ, ʩʧʦʩʦʙʠ 

ʜʦʙʫʚʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ.  

 

 ʇʽʜʛʦʪʫʚʘʪʠ 

ʧʨʝʟʝʥʪʘʮʽʶ ʧʨʦ 

ʩʘʭʘʨʦʟʫ, ʷʢ 

ʩʠʨʦʚʠʥʫ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʘʨʘʤʝʣʴʥʦʛʦ 

ʣʴʦʜʷʥʠʢʘ. 

 https://drive.google.c

om/file/d/1XHyR4F

bVIhEX0ZzNmkIE4

-

Ocvp2fYOji/view?u

sp=drive_link 

 

ɹʽʦʣʦʛʽʷ, 

6 ʢʣʘʩ: 

ʊʝʤʘ 

çʂʦʨʽʥʴ: 

ʙʫʜʦʚʘ, 

ʦʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ. 

ʃʘʙʦʨʘʪʦ

ʨʥʝ 

ʜʦʩʣʽʜʞʝʥ

ʥ ̫ʙʫʜʦʚʠ 

ʢʦʨʝʥʷè. 

 

 ʋʯʥʽ ʜʦʩʣʽʜʞʫʶʪʴ 

ʢʦʨʽʥʴ ʙʫʨʷʢʘ: 

ʙʫʜʦʚʘ, ʦʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ.  

 ɺʠʢʦʥʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʨʷʢʘ, 

ʷʢ ʜʞʝʨʝʣʘ ʮʫʢʨʫ 

ʪʘ ʷʢ ʧʨʠʨʦʜʥʦʛʦ 

ʙʘʨʚʥʠʢʘ.  

 ʉʪʚʦʨʝʥʥʷ ʤʽʥʽ-

ʧʨʝʟʝʥʪʘʮʽʾ (+ 

ʽʥʬʦʨʤʘʪʠʢʘ).  

https://drive.google.com/file

/d/13YXgyWn2MX2i0ZiqI

QyAhw0XSvSK6bYF/view

?usp=drive_link 

 

T 

(ʪʝʭʥʦʣʦʛ

ʽʾ) 

ɯʥʬʦʨʤʘʪ

ʠʢʘ, 9 

ʢʣʘʩ. 

ʊʝʤʘ « 

ʆʧʨʘʮʶʚʘ

ʥʥʷ 

ʪʘʙʣʠʯʥʠ

ʭ ʜʘʥʠʭè 

 ʋʯʥʽ ʥʘʚʯʘʶʪʴʩʷ 

ʜʦʙʠʨʘʪʠ ʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʜʦʮʽʣʴʥʽ ʬʫʥʢʮʽʾ 

ʘʙʦ ʟʘʩʦʙʠ 

ʪʘʙʣʠʯʥʦʛʦ 

ʧʨʦʮʝʩʦʨʘ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ 

 ʈʦʟʨʘʭʫʚʘʪʠ 

ʚʘʨʪʽʩʪʴ 

ʢʘʨʘʤʝʣʴʥʦʛʦ 

ʣʴʦʜʷʥʠʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʪʘʙʣʠʯʥʠʡ 

ʧʨʦʮʝʩʦʨ 

 https://docs.google.c

https://drive.google.com/file/d/1XHyR4FbVIhEX0ZzNmkIE4-Ocvp2fYOji/view?usp=drive_link
https://drive.google.com/file/d/1XHyR4FbVIhEX0ZzNmkIE4-Ocvp2fYOji/view?usp=drive_link
https://drive.google.com/file/d/1XHyR4FbVIhEX0ZzNmkIE4-Ocvp2fYOji/view?usp=drive_link
https://drive.google.com/file/d/1XHyR4FbVIhEX0ZzNmkIE4-Ocvp2fYOji/view?usp=drive_link
https://drive.google.com/file/d/1XHyR4FbVIhEX0ZzNmkIE4-Ocvp2fYOji/view?usp=drive_link
https://drive.google.com/file/d/1XHyR4FbVIhEX0ZzNmkIE4-Ocvp2fYOji/view?usp=drive_link
https://drive.google.com/file/d/13YXgyWn2MX2i0ZiqIQyAhw0XSvSK6bYF/view?usp=drive_link
https://drive.google.com/file/d/13YXgyWn2MX2i0ZiqIQyAhw0XSvSK6bYF/view?usp=drive_link
https://drive.google.com/file/d/13YXgyWn2MX2i0ZiqIQyAhw0XSvSK6bYF/view?usp=drive_link
https://drive.google.com/file/d/13YXgyWn2MX2i0ZiqIQyAhw0XSvSK6bYF/view?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
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ʨʦʟʨʘʭʫʥʢʽʚ 

ʚʘʨʪʦʩʪʽ 

ʢʘʨʘʤʝʣʴʥʦʛʦ 

ʣʴʦʜʷʥʠʢʘ 

om/spreadsheets/d/1

ncr1YUwwzxbb4el

NRT_lv-

zCSrVClGk6t1Mx2

vlDwF0/edit?usp=dr

ive_link 

 

ɯʥʬʦʨʤʘʪ

ʠʢʘ, 9 

ʢʣʘʩ 

 

 ʋʯʥʽ ʰʫʢʘʶʪʴ ʪʘ 

ʜʦʩʣʽʜʞʫʶʪʴ 

ʽʩʪʦʨʽʶ 

ʚʠʥʠʢʥʝʥʥʷ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʘʨʘʤʝʣʴʥʦʛʦ 

ʣʴʦʜʷʥʠʢʘ. 

 ʉʪʚʦʨʶʶʪʴ 

ʧʨʝʟʝʥʪʘʮʽʶ ʟ 

ʽʩʪʦʨʠʯʥʠʭ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ 

ʢʘʨʘʤʝʣʴʥʠʡ 

ʣʴʦʜʷʥʠʢ. 

https://docs.google.com/pres

entation/d/16mzqdogWEye6

9K_yYLwjBJE4zjZfd36jR

NOCSJ7lFKU/edit?usp=dri

ve_link 

 

ɯʥʬʦʨʤʘʪ

ʠʢʘ, 6 

ʢʣʘʩ.  

ʊʝʤʘ 

çʂʦʤʧôʶʪ

ʝʨʥʽ 

ʧʨʝʟʝʥʪʘʮ

ʽʾè 

 ʋʯʥʽ ʥʘʚʯʘʶʪʴʩʷ 

ʩʪʚʦʨʶʚʘʪʠ 

ʧʨʝʟʝʥʪʘʮʽʾ ʟ 

ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤʠ  

ʪʘ ʝʬʝʢʪʘʤʠ  ʟʤʽʥʠ 

ʩʣʘʡʜʽʚ.   

 

 ʉʪʚʦʨʠʪʠ 

ʧʨʝʟʝʥʪʘʮʽʶ ʧʨʦ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʨʷʢʫ, 

ʷʢ ʜʞʝʨʝʣʘ ʮʫʢʨʫ 

ʪʘ ʷʢ ʧʨʠʨʦʜʥʦʛʦ 

ʙʘʨʚʥʠʢʘ  

(+ʙʽʦʣʦʛʽʷ) 

https://drive.google.com/file

/d/13YXgyWn2MX2i0ZiqI

QyAhw0XSvSK6bYF/view

?usp=drive_link 

 

E 

(ʽʥʞʠʥʽʨ

ʠʥʛ) 

ʊʨʫʜʦʚʝ 

ʥʘʚʯʘʥʥʷ, 

9 ʢʣʘʩ. 

ʊʝʤʘ 1 

çʆʩʥʦʚʠ 

ʧʨʦʻʢʪʫʚʘ

ʥʥʷ, 

ʤʘʪʝʨʽʘʣʦ

ʟʥʘʚʩʪʚʘ 

ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ 

ʦʙʨʦʙʢʠè 

 ʋʯʥʽ ʥʘʚʯʘʶʪʴʩʷ 

ʚʠʟʥʘʯʘʪʠ ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʨʝʮʝʧʪʫʨʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʘʨʘʤʝʣʴʥʦʛʦ 

ʣʴʦʜʷʥʠʢʘ 

 ʇʨʦʜʫʤʘʪʠ ʪʘ 

ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʚʩʭ̔ ʥʝʦʙʭʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟʘʟʥʘʯʝʥʠʭ ʚ 

ʨʝʮʝʧʪʫʨʽhttps://docs.goo

gle.com/presentation/d/1X

MSYLpPNzYBdgPO33cZ

jI9gABH8fUrrU/edit?usp=

drive_link&ouid=1053529

85763580844374&rtpof=t

rue&sd=true 

 

A 

(ʤʠʩʪʝʮʪ

ʚʦ) 

ʆʙʨʘʟʦʪʚ

ʦʨʯʝ 

ʤʠʩʪʝʮʪʚ, 

6 ʢʣʘʩ. 

ʊʝʤʘ: 

«ʅʘʪʶʨʤ

ʦʨʪè 

 ʅʘʚʯʘʶʪʴʩʷ 

ʩʪʚʦʨʶʚʘʪʠ ʝʩʢʽʟʠ ʪʘ 

ʣʦʛʦʪʠʧʠ ʤʘʡʙʫʪʥʴʦʛʦ 

ʚʠʨʦʙʫ 

ʉʪʚʦʨʠʪʠ ʝʩʢʽʟʠ 

ʤʘʡʙʫʪʥʴʦʛʦ 

ʢʘʨʘʤʝʣʴʥʦʛʦ ʣʴʦʜʷʥʠʢʘ 

ʈʠʩ. 1. ɽʩʢʽʟʠ 

ʢʘʨʘʤʝʣʴʥʦʛʦ 

ʣʴʦʜʷʥʠʢʘ

https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/presentation/d/16mzqdogWEye69K_yYLwjBJE4zjZfd36jRNOCSJ7lFKU/edit?usp=drive_link
https://docs.google.com/presentation/d/16mzqdogWEye69K_yYLwjBJE4zjZfd36jRNOCSJ7lFKU/edit?usp=drive_link
https://docs.google.com/presentation/d/16mzqdogWEye69K_yYLwjBJE4zjZfd36jRNOCSJ7lFKU/edit?usp=drive_link
https://docs.google.com/presentation/d/16mzqdogWEye69K_yYLwjBJE4zjZfd36jRNOCSJ7lFKU/edit?usp=drive_link
https://docs.google.com/presentation/d/16mzqdogWEye69K_yYLwjBJE4zjZfd36jRNOCSJ7lFKU/edit?usp=drive_link
https://drive.google.com/file/d/13YXgyWn2MX2i0ZiqIQyAhw0XSvSK6bYF/view?usp=drive_link
https://drive.google.com/file/d/13YXgyWn2MX2i0ZiqIQyAhw0XSvSK6bYF/view?usp=drive_link
https://drive.google.com/file/d/13YXgyWn2MX2i0ZiqIQyAhw0XSvSK6bYF/view?usp=drive_link
https://drive.google.com/file/d/13YXgyWn2MX2i0ZiqIQyAhw0XSvSK6bYF/view?usp=drive_link
https://docs.google.com/presentation/d/1XMSYLpPNzYBdgPO33cZjI9gABH8fUrrU/edit?usp=drive_link&ouid=105352985763580844374&rtpof=true&sd=true
https://docs.google.com/presentation/d/1XMSYLpPNzYBdgPO33cZjI9gABH8fUrrU/edit?usp=drive_link&ouid=105352985763580844374&rtpof=true&sd=true
https://docs.google.com/presentation/d/1XMSYLpPNzYBdgPO33cZjI9gABH8fUrrU/edit?usp=drive_link&ouid=105352985763580844374&rtpof=true&sd=true
https://docs.google.com/presentation/d/1XMSYLpPNzYBdgPO33cZjI9gABH8fUrrU/edit?usp=drive_link&ouid=105352985763580844374&rtpof=true&sd=true
https://docs.google.com/presentation/d/1XMSYLpPNzYBdgPO33cZjI9gABH8fUrrU/edit?usp=drive_link&ouid=105352985763580844374&rtpof=true&sd=true
https://docs.google.com/presentation/d/1XMSYLpPNzYBdgPO33cZjI9gABH8fUrrU/edit?usp=drive_link&ouid=105352985763580844374&rtpof=true&sd=true
https://docs.google.com/presentation/d/1XMSYLpPNzYBdgPO33cZjI9gABH8fUrrU/edit?usp=drive_link&ouid=105352985763580844374&rtpof=true&sd=true
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M 

(ʤʘʪʝʤʘʪ

ʠʢʘ) 

ʄʘʪʝʤʘʪʠ

ʢʘ, 6 ʢʣʘʩ. 

ʊʝʤʘ 2 

çɿʚʠʯʘʡʥʽ

ʜʨʦʙʠè 

 

 ʋʯʥʽ ʥʘʚʯʘʶʪʴʩʷ 

ʧʦʨʽʚʥʶʚʘʪʠ, ʜʦʜʘʚʘʪʠ, 

ʚʽʜʥʽʤʘʪʠ, ʦʢʨʫʛʣʶʚʘʪʠ 

ʜʝʩʷʪʢʦʚʽ ʜʨʦʙʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʚʘʨʪʦʩʪʽ 

ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʢʘʨʘʤʝʣʴʥʦʛʦ ʣʴʦʜʷʥʠʢʘ. 

 

 ʉʪʚʦʨʠʪʠʪʘʙʣʠʮʶʨ

ʦʟʨʘʭʫʥʢʫʚʘʨʪʦʩʪʽʚʠʪʨʘʪ

ʥʠʭʤʘʪʝʨʽʘʣʽʚʜʣʷʦʜʥʦʛʦ

ʣʴʦʜʷʥʠʢʘ.  

 https://docs.google.c

om/spreadsheets/d/1ncr1Y

Uwwzxbb4elNRT_lv-

zCSrVClGk6t1Mx2vlDwF

0/edit?usp=drive_link 

 

 

ʇʨʦʢ̒ʪʥʽ

ʨʠʟʠʢʠ 

ɿʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʊʝʤʠ, 

ʨʦʟʛʣʷʜ 

ʷʢʠʭ 

ʧʝʨʝʜʙʘʯʝ

ʥʦ 

ʧʨʦʻʢʪʦʤ, 

ʚʠʚʯʘʶʪʴ

ʩʷ ʚ 

ʨʽʟʥʠʭ 

ʢʣʘʩʘʭ ʪʘ 

ʚ ʨʽʟʥʽ 

ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʧʨʘʮʶʚʘʪʠ ʚ ʛʨʫʧʘʭ (1 ʛʨʫʧʘ ï ʟ 6 ʢʣʘʩʫ, 2 ʛʨʫʧʘ ï ʟ 

9-10 ʢʣʘʩʫ). ʗʢʱʦ ʮʝ ʤʦʞʣʠʚʦ, ʧʝʨʝʩʪʘʚʠʪʠ ʦʢʨʝʤʽ ʪʝʤʠ, ʘʙʠ ʾʭ ʚʠʚʯʝʥʥʷ 

ʚ ʤʝʞʘʭ ʧʨʦʻʢʪʫ ʚʽʜʙʫʚʘʣʦʩʷ ʧʘʨʘʣʝʣʴʥʦ. ɼʝʷʢʽ ʟʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʚʠʢʣʶʯʥʦ ʫʯʥʽ 9-10-ʭ ʢʣʘʩʽʚ.  

https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
https://docs.google.com/spreadsheets/d/1ncr1YUwwzxbb4elNRT_lv-zCSrVClGk6t1Mx2vlDwF0/edit?usp=drive_link
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ʧʝʨʽʦʜʠ 

ʥʘʚʯʘʣʴʥ

ʦʛʦ ʨʦʢʫ 

ɺʽʜʩʫʪʥʽʡ 

ʯʘʩ ʥʘ 

ʨʦʙʦʪʫ 

ʥʘʜ 

ʧʨʦʻʢʪʦʤ 

ʉʢʦʨʠʩʪʘʪʠʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ʛʦʜʠʥʘʤʠ, ʧʝʨʝʜʙʘʯʝʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ ʥʘ ʨʦʙʦʪʫ ʥʘʜ ʧʨʦʻʢʪʘʤʠ. 

ʆʙʣʘʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ 

ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ 

ʢʘʨʘʤʝʣʴ

ʥʦʛʦ 

ʣʴʦʜʷʥʠʢ

ʘ 

ʎʫʢʦʨ, ʚʦʜʘ, ʥʘʪʫʨʘʣʴʥʠʡ ʙʘʨʚʥʠʢ (ʙʫʨʷʢ), ʢʫʭʦʥʥʠʡ ʪʝʨʤʦʤʝʪʨ, 

ʜʝʨʝʚôʷʥʘ ʧʘʣʠʯʢʘ.  

ɼʣʷ 

ʧʨʝʟʝʥʪʘʮ

ʽʾ 

ʨʝʟʫʣʴʪʘʪ

ʽʚ ʨʦʙʦʪʠ 

ʥʘʜ 

ʧʨʦʻʢʪʦʤ 

ʂʦʤʧôʶʪʝʨ, ʧʨʦʻʢʪʦʨ, ʝʢʨʘʥ (ʜʦʰʢʘ), ʧʨʠʥʪʝʨ (ʜʣʷ ʜʨʫʢʫ ʙʫʢʣʝʪʽʚ ʪʘ 

ʽʥʩʪʨʫʢʮʽʡ).  

 

ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ 

ʝʩʢʽʟʽʚ 

ʤʘʡʙʫʪʥʴ

ʦʛʦ 

ʣʴʦʜʷʥʠʢ

ʘ 

ʌʘʨʙʠ, ʧʘʧʽʨ, ʦʣʽʚʮʽ ʘʙʦ ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ. 

 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ 

ɼʣʷ 

ʧʦʰʫʢʫ 

ʽʥʬʦʨʤʘʮʽ

ʾ ʚ  

ɯʥʪʝʨʥʝʪʽ 

ʂʦʤʧôʶʪʝʨ+ʙʨʘʫʟʝʨ ʘʙʦ ʩʤʘʨʪʬʦʥ+ʙʨʘʫʟʝʨ. 

 

ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ 

ʧʨʝʟʝʥʪʘʮ

ʽʾ 

ʂʦʤʧôʶʪʝʨ+ʧʨʦʛʨʘʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ (ʥʘʧʨʠʢʣʘʜ, MS Power 

Point) ʘʙʦʩʤʘʨʪʬʦʥ+WPSOffice.  

ɼʣʷ 

ʥʘʧʠʩʘʥʥ

ʴ 

ʽʥʩʪʨʫʢʮʽ

ʡ 

(ʦʛʦʣʦʰʝ

ʥ ɹʪʦʱʦ) 

 

ʂʦʤʧôʶʪʝʨ+ʧʨʦʛʨʘʤʘ ʜʣʷ ʨʦʙʦʪʠ ʟ ʪʝʢʩʪʦʤ (ʥʘʧʨʠʢʣʘʜ, MS Word) ʘʙʦ 

ʩʤʘʨʪʬʦʥ+WPSOffice. ʆʥ-ʣʘʡʥʦʚʽ ʨʝʜʘʢʪʦʨʠ (Google ð ʜʦʢʫʤʝʥʪʠ, MS 

Word Online, MS One Note, Canva ʪʦʱʦ) ʪʘ ʦʥʣʘʡʥʦʚʘ ʜʦʰʢʘ LiNOit.  

ɼʣʷ 

ʧʨʦʚʝʜʝʥ

ʥ ̫ʦʥʣʘʡʥ 

ʟʫcʪʨʽʯʝʡ 

Google Class, Google Meet 

ɼʣʷ ʂʦʤʧôʶʪʝʨ+ʧʨʦʛʨʘʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʫʢʣʝʪʽʚ (ʥʘʧʨʠʢʣʘʜ, MS Publisher). 



155 

ʩʪʚʦʨʝʥʥʷ 

ʙʫʢʣʝʪʽʚ 

ɸʣʴʪʝʨʥʘʪʠʚʘ ï ʦʥ-ʣʘʡʥʦʚʽ ʨʝʜʘʢʪʦʨʠ (Google ï ʜʦʢʫʤʝʥʪʠ, MS Word 

Online, Canva ʪʦʱʦ). 

ɼʣʷ 

ʟʜʽʡʩʥʝʥʥ

 ̫

ʨʦʟʨʘʭʫʥʢ

ʽʚ 

ʂʦʤʧôʶʪʝʨ+ MS Excel ʜʣʷ ʨʦʙʦʪʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʘʙʦ 

ʩʤʘʨʪʬʦʥ+WPSOffice.  

ɼʣʷ 

ʧʣʘʥʫʚʘʥ

ʥ ̫ʨʦʙʦʪʠ 

ʥʘʜ 

ʧʨʦʻʢʪʦʤ 

Google Calendar. 

 ɺʝʙʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ 

ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ 

ʩʘʡʪʫ 

(ʙʣʦʛʫ) 

ʧʨʦʻʢʪʫ 

ɼʦʰʢʘ LiNOit  

http://linoit.com/users/Anna_kot/canvases/%D0%9A%D0%B0%D1%80%D0

%B0%D0 

 

ɼʣʷ 

ʧʣʘʥʫʚʘʥ

ʥ ̫ʨʦʙʦʪʠ 

ʥʘʜ 

ʧʨʦʻʢʪʦʤ 

Google Calendar  

  

ɼʣʷ 

ʧʨʦʚʝʜʝʥ

ʥ ̫

ʩʦʮʽʦʣʦʛʽ

ʯʥʦʛʦ 

ʦʧʠʪʫʚʘʥ

ʥ ̫

Goole Form 

ɼʽʷʣʴʥʽʩʪʴ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫ 

 ɺʠʛʦʪʦʚʠʪʠ ʢʘʨʘʤʝʣʴʥʽ ʣʴʦʜʷʥʠʢʠ ʜʣʷ ʩʚʦʾʭ ʨʽʜʥʠʭ, ʙʣʠʟʴʢʠʭ ʪʘ ʜʨʫʟʽʚ. 

ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʟʛʝʥʝʨʫʚʘʪʠ ʽʜʝʾ ʱʦʜʦ ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʧʨʦʻʢʪʽʚ. 

ʈʠʩ 2. ɻʦʪʦʚʠʡ ʢʘʨʘʤʝʣʴʥʠʡ ʣʴʦʜʷʥʠʢ 

 
 

ʈʠʩ. 3. ʊʘʨʽʣʢʘ ʛʦʪʦʚʠʭ ʢʘʨʘʤʝʣʴʥʠʭ ʣʴʦʜʷʥʠʢʽʚ 

http://linoit.com/users/Anna_kot/canvases/%D0%9A%D0%B0%D1%80%D0%B0%D0
http://linoit.com/users/Anna_kot/canvases/%D0%9A%D0%B0%D1%80%D0%B0%D0
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ʈʠʩ. 4 ɿʚʽʪ ʧʨʦʻʢʪʫ çʂʘʨʘʤʝʣʴʥʠʡ ʣʴʦʜʷʥʠʢè 

 
 

 

ʇʈʆɭʂʊ çʂʘʨʘʤʝʣʴʥʠʡ ʣʴʦʜʷʥʠʢè 
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ɯʩʪʦʨʽʷ ʢʘʨʘʤʝʣʽ. 
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ʇʽʜʟʝʤʥʽ ʪʘʻʤʥʠʮʽ 
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ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʘʨʘʤʝʣʴʥʠʭ ʣʴʦʜʷʥʠʢʽʚ 
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ɺʠʨʦʙʥʠʮʪʚʦ ʢʘʨʘʤʝʣʽ 
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