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ɺɺɽɼɽʅʀɽ 

ʈʘʟʚʠʪʠʝ ʥʘʫʢʦʝʤʢʠʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʨʝʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʜʘʯ 

ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʩʦʟʜʘʚʘʝʤʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʪʨʝʙʫʶʪʩʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ, 

ʚʦʚʣʝʯʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ, ʩʧʦʩʦʙʥʳʝ ʨʝʘʣʠʟʦʚʘʪʴ ʘʤʙʠʮʠʦʟʥʳʝ ʧʨʦʛʨʘʤʤʳ, 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʙʫʜʫʱʠʭ ʧʨʦʨʳʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʨʦʜʫʢʪʦʚ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʮʝʣʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ, ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ 

ʨʘʤʢʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʥʳʤʠ ʠ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʤʠ. ʊʨʝʙʦʚʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʠ, ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ, ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʯʝʣʦʚʝʢʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ. ʇʨʦʛʨʘʤʤʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʢʘʯʝʩʪʚʦʤ ʪʨʫʜʘ ʯʝʣʦʚʝʢʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ, 

ʨʘʟʚʠʚʘʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʧʨʝʚʳʩʠʣʦ 140, ʠ ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ. ɻʣʦʙʘʣʠʟʘʮʠʷ ʙʠʟʥʝʩʘ, ʧʦʚʳʰʝʥʠʝ ʤʦʙʠʣʴʥʦʩʪʠ 

ʛʨʘʞʜʘʥ ʠ ʜʝʬʠʮʠʪ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʠʚʝʣʠ ʢ ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ 

ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ. 

ʇʨʠ ʵʪʦʤ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʯʝʣʦʚʝʢʘ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʩʪʘʥʦʚʷʪʩʷ ʥʝʢʦʪʦʨʳʤ ʘʥʘʣʦʛʦʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ, ʤʝʪʦʜʦʣʦʛʠʷʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

ʆʙʱʘʷ ʤʦʜʝʣʴ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʧʨʠʟʚʘʥʘ ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʦʧʳʪʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ, 
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ʧʨʠʚʣʝʢʘʝʤʳʭ ʢ ʨʘʙʦʪʝ ʧʦ ʧʨʦʝʢʪʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 

ʈʦʩʩʠʷ ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʜʚʠʞʝʥʠʠ ʨʘʟʚʠʪʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʡ, ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʫʷ ʩʦʙʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ ʅʉʂ. 

ʆʬʠʮʠʘʣʴʥʳʡ ʩʪʘʨʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʩʪʨʘʥʝ 

ʜʘʥ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 7 ʤʘʷ 2012 ʛ. ˉ 596 çʆ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝè, ʢʦʪʦʨʳʡ ʧʦʩʪʘʚʠʣ 

ʟʘʜʘʯʠ: ʩʦʟʜʘʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 25 ʤʣʥ. ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʢ 2020 ʛʦʜʫ; ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʢ 2018 ʛʦʜʫ ʚ 1,5 

ʨʘʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ 2011 ʛʦʜʘ. ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʥʘʟʚʘʥʥʦʛʦ ʋʢʘʟʘ 

ʫʪʚʝʨʞʜʝʥ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 9 ʠʶʣʷ 

2014 ʛ. ˉ 1250-ʨ ʇʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʦʟʜʘʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ (ʢʦʪʦʨʳʡ ʚʢʣʶʯʠʣ ʚ ʩʝʙʷ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʨʘʥʝʝ ɼʦʨʦʞʥʫʶ ʢʘʨʪʫ ʧʦ ʩʦʟʜʘʥʠʶ 25 ʤʣʥ. 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʩʦʟʜʘʥ ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʦʚʝʪ ʧʨʠ 

ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʷʤ 

(ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 16 ʘʧʨʝʣʷ 2014 ʛʦʜʘ ˉ 249). 

ʇʨʝʜʩʝʜʘʪʝʣʝʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʚʝʪʘ ʷʚʣʷʝʪʩʷ ʇʨʝʟʠʜʝʥʪ ʆʙʱʝʨʦʩʩʠʡʩʢʦʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ çʈʦʩʩʠʡʩʢʠʡ ʩʦʶʟ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡè ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ ʐʦʭʠʥ.  

ʅʉʇʂ ʥʘʜʝʣʷʝʪ ʧʦʣʥʦʤʦʯʠʷʤʠ ʩʦʚʝʪʳ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʢʚʘʣʠʬʠʢʘʮʠʷʤ ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʙʣʘʩʪʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʦʪʨʘʩʣʷʤ). ʅʘ ʪʝʢʫʱʠʡ ʧʝʨʠʦʜ ʩʦʟʜʘʥʦ ʠ ʜʝʡʩʪʚʫʝʪ 28 ʦʪʨʘʩʣʝʚʳʭ ʠ 

ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʉʇʂ, ʫʪʚʝʨʞʜʝʥʦ ʙʦʣʝʝ 1050 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʩʦʟʜʘʥ ʅʘʮʠʦʥʘʣʴʥʳʡ ʨʝʝʩʪʨ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ, ʚʝʜʫʪʩʷ ʨʝʛʫʣʷʨʥʳʝ 

ʤʦʥʠʪʦʨʠʥʛʠ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʦ ʩʦʟʜʘʥʠʶ 

ʅʉʂ ʧʨʠʥʷʪ ʨʷʜ ʟʘʢʦʥʦʚ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ: 
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½ ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 16.04.2014 ʛ. ˉ 249 çʆ ʅʘʮʠʦʥʘʣʴʥʦʤ 

ʩʦʚʝʪʝ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʢʚʘʣʠʬʠʢʘʮʠʷʤè (ʨʝʜ. ʦʪ 18.12.2016 ʛ.). 

½ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 03.07.2016 ʛ. ˉ 238-ʌɿ çʆ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

½ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 16.11.2016 ʛ.  ̄ 1204 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʮʝʥʪʨʦʤ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʬʦʨʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘè. 

½ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 27.06.2016 ʛ. ˉ 584 çʆʙ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʯʘʩʪʠ ʪʨʝʙʦʚʘʥʠʡ, 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʥʝʙʶʜʞʝʪʥʳʤʠ ʬʦʥʜʘʤʠ 

ʈʌè.  

½  ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 01.11.2016 ˉ 601ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦ ʨʘʟʨʘʙʦʪʢʝ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

½ ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 15.11.2016 ʛ. ˉ 649ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʨʝʝʩʪʨʘ ʩʚʝʜʝʥʠʡ ʦ 

ʧʨʦʚʝʜʝʥʠʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʜʦʩʪʫʧʘ ʢ ʥʠʤ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʯʥʷ ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʝʩʪʨʝè. 

½ ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 01.12.2016 ʛ. ̄ 701ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦʙ ʘʧʝʣʣʷʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʞʘʣʦʙ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ 

ʠ ʚʳʜʘʯʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

½ ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 02.12.2016 ʛ. ˉ 706ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʦʙʨʘʟʮʘ ʟʘʷʚʣʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʇʦʨʷʜʢʘ ʧʦʜʘʯʠ ʪʘʢʦʛʦ ʟʘʷʚʣʝʥʠʷè. 

½ ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 12.12.2016 ˉ 725ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʬʦʨʤʳ ʙʣʘʥʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʠʣʦʞʝʥʠʷ ʢ ʥʝʤʫè. 

½ ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 12.12.2016 ʛ. ˉ 726ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘʠʤʝʥʦʚʘʥʠʡ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ 

http://nspkrf.ru/documents/normativnye-dokumenty/2-ukaz_249.html
http://nspkrf.ru/documents/normativnye-dokumenty/2-ukaz_249.html
http://nspkrf.ru/documents/normativnye-dokumenty/2-ukaz_249.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/683-238.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/683-238.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/684-1204.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/684-1204.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/684-1204.html
http://nspkrf.ru/documents/normativnye-dokumenty/397-primeneniya.html
http://nspkrf.ru/documents/normativnye-dokumenty/397-primeneniya.html
http://nspkrf.ru/documents/normativnye-dokumenty/397-primeneniya.html
http://nspkrf.ru/documents/normativnye-dokumenty/397-primeneniya.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/693-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-01-11-2016-n-601%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B5-%D0%BE%D1%86%D0%B5%D0%BD%D0%BE%D1%87%D0%BD%D1%8B%D1%85-%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2-%D0%B4%D0%BB%D1%8F-%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D0%B9-%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B8-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8.html
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http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/685-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-12-12-2016-%E2%84%96-725%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%8B-%D0%B1%D0%BB%D0%B0%D0%BD%D0%BA%D0%B0-%D1%81%D0%B2%D0%B8%D0%B4%D0%B5%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%B0-%D0%BE-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8-%D0%B8-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BA-%D0%BD%D0%B5%D0%BC%D1%83.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/685-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-12-12-2016-%E2%84%96-725%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%8B-%D0%B1%D0%BB%D0%B0%D0%BD%D0%BA%D0%B0-%D1%81%D0%B2%D0%B8%D0%B4%D0%B5%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%B0-%D0%BE-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8-%D0%B8-%D0%BF%D1%80%D0%B8%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BA-%D0%BD%D0%B5%D0%BC%D1%83.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/687-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-12-12-2016-n-726%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B5-%D0%BD%D0%B0%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B9-%D0%B8-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%BA-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8,-%D0%BD%D0%B0-%D1%81%D0%BE%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B8%D0%B5-%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D0%BC-%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%B8%D1%82%D1%81%D1%8F-%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%B0%D1%8F-%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B0-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/687-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-12-12-2016-n-726%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B5-%D0%BD%D0%B0%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B9-%D0%B8-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%BA-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8,-%D0%BD%D0%B0-%D1%81%D0%BE%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B8%D0%B5-%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D0%BC-%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%B8%D1%82%D1%81%D1%8F-%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%B0%D1%8F-%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B0-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8.html
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ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ 

ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

½ ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 14.12.2016 ʛ. ˉ 729ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʚ ʩʬʝʨʝ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

½ ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 19.12.2016 ʛ. ˉ 758ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʠʤʝʨʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦ ʩʦʚʝʪʝ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʢʚʘʣʠʬʠʢʘʮʠʷʤ ʠ ʇʦʨʷʜʢʘ ʥʘʜʝʣʝʥʠʷ ʉʇʂ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʚʝʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

½ ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 19.12.2016 ʛ. ˉ 759ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʮʝʥʪʨʘʤ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʇʦʨʷʜʢʘ ʦʪʙʦʨʘ 

ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʥʘʜʝʣʝʥʠʷ ʠʭ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʵʪʠʭ ʧʦʣʥʦʤʦʯʠʡè. 

ɺ 2017 ʛʦʜʫ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʅʉʇʂ ʩʪʘʣʦ ʟʘʚʝʨʰʝʥʠʝ ʵʪʘʧʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʎʆʂʦʚ, ʥʘʯʘʣʦ ʧʨʦʮʝʜʫʨ ʧʨʦʚʝʜʝʥʠ ̫ ʤʘʩʩʦʚʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʵʢʟʘʤʝʥʦʚ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʛʦ ʠ ʚʦʚʣʝʯʝʥʥʦʛʦ ʫʯʘʩʪʠʷ 

ʚʩʝʭ ʩʪʦʨʦʥ: ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʧʨʦʬʩʦʶʟʦʚ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʦʬʩʦʦʙʱʝʩʪʚʘ, ʩʦʟʜʘʥʠʷ ʰʠʨʦʢʦʡ ʩʝʪʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʵʢʩʧʝʨʪʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʠʩʢʘʪʝʣʝʡ ʠ ʚʳʷʚʣʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ 

ʨʘʟʨʳʚʦʚ. 

ɸʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʉʪʨʘʪʝʛʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌʦʥʜʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʦ 2025 ʛʦʜʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝè ʚ 2015 ʛʦʜʫ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʇʨʦʛʨʘʤʤʘ 

çʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʥʘ ʧʝʨʠʦʜ 2016-2018 ʛʦʜʳè (ʜʘʣʝʝ ï ʇʨʦʛʨʘʤʤʘ), 

http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/687-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-12-12-2016-n-726%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B5-%D0%BD%D0%B0%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B9-%D0%B8-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%BA-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8,-%D0%BD%D0%B0-%D1%81%D0%BE%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B8%D0%B5-%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D0%BC-%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%B8%D1%82%D1%81%D1%8F-%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%B0%D1%8F-%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B0-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/687-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-12-12-2016-n-726%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B5-%D0%BD%D0%B0%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B9-%D0%B8-%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9-%D0%BA-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8,-%D0%BD%D0%B0-%D1%81%D0%BE%D0%BE%D1%82%D0%B2%D0%B5%D1%82%D1%81%D1%82%D0%B2%D0%B8%D0%B5-%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D0%BC-%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%B8%D1%82%D1%81%D1%8F-%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%B0%D1%8F-%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B0-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8.html
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ʫʪʚʝʨʞʜʝʥʥʘʷ ʅʘʙʣʶʜʘʪʝʣʴʥʳʤ ʩʦʚʝʪʦʤ ʌʦʥʜʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʪʦʢʦʣ ʦʪ 14 ʜʝʢʘʙʨʷ 2015 ʛ. ˉ 22, ʨʘʟʜʝʣ XII. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʚ 2016 ʛʦʜʫ ʧʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʌʦʥʜʘ ʠ ʅʇ çʄʝʞʦʪʨʘʩʣʝʚʦʝ ʦʙʲʝʜʠʥʝʥʠʝ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠè ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʠ ʵʢʩʧʝʨʪʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʝʢʪʦʨʦʚ; ʨʘʟʨʘʙʦʪʘʥʳ ʦʩʥʦʚʥʳʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ: ʥʘʠʤʝʥʦʚʘʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ; ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʘʧʨʦʙʠʨʦʚʘʥʳ 

ʢʦʤʧʣʝʢʪʳ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʫʯʝʥʳ ʠ ʘʪʪʝʩʪʦʚʘʥʳ ʵʢʩʧʝʨʪʳ; ʧʨʦʚʝʜʝʥʘ 

ʘʧʨʦʙʘʮʠʷ ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʬʦʨʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʵʢʟʘʤʝʥʘ. 

ʂ 2017 ʛʦʜʫ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ (ʅʆʂ): ʘʪʪʝʩʪʦʚʘʥʳ 4 ʮʝʥʪʨʘ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ (ʜʘʣʝʝ ï ʎʆʂ), ʦʙʫʯʝʥʳ 

ʵʢʩʧʝʨʪʳ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʦʚʦʜʠʪʩ ̫

ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʩʬʝʨʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʚ 

ʛʛ. ʄʦʩʢʚʘ, ɿʝʣʝʥʦʛʨʘʜ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʂʘʟʘʥʴ. 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʫʝʪ ʫʞʝ ʩʝʛʦʜʥʷ ʧʦʚʳʰʝʥʥʳʡ ʩʧʨʦʩ ʥʘ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ, 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʝʢʪʦʨʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʥʦʯʘʩʪʠʮ. ɼʘʞʝ ʚ ʦʙʣʘʩʪʠ ʨʝʢʣʘʤʳ ʠ ʤʘʨʢʝʪʠʥʛʘ ʚ 

ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʩʝʢʪʦʨʘ ʪʨʝʙʫʝʪʩʷ ʨʝʰʝʥʠʝ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʦʚʝʨʠʷ ʠ ʩʧʨʦʩʘ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʚʘʨʦʚ ʠʟ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ 

(ʠʣʠ ʚʢʣʶʯʘʶʱʠʭ ʥʘʥʦʯʘʩʪʠʮʳ), ʪʘʢ ʢʘʢ ʥʦʚʳʝ ʧʨʠʟʥʘʢʠ ʠ ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʦʚ 

ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʷʤʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʠʣʠ ʚʥʝ ʫʨʦʚʥʷ 

ʝʛʦ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʚʘʨʘ. ɺ ʮʝʣʷʭ 

ʠʟʙʝʛʘʥʠʷ ʩʠʪʫʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʦʩʪʦʤ ʦʪʨʠʮʘʥʠʷ ʥʦʚʳʭ ʪʦʚʘʨʦʚ ʠʟ-ʟʘ 

ʩʪʨʘʭʘ ʧʝʨʝʜ ʠʭ ʩʚʦʡʩʪʚʘʤʠ (ʘʥʘʣʦʛʠʯʥʦ ʧʨʦʜʫʢʪʘʤ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ), 
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ʪʨʝʙʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʝʢʪʦʨʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʚ ʠʥʜʫʩʪʨʠʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ.  

ʌʠʢʩʠʨʫʝʪʩʷ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʚ ʤʠʨʝ ʥʘ ʚʳʧʫʩʢʥʠʢʦʚ ʢʦʣʣʝʜʞʝʡ, ʚʫʟʦʚ 

ʠ ʧʨʦʛʨʘʤʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ (ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ, ʬʘʨʤʘʮʝʚʪʠʢʘ, ʤʝʜʠʮʠʥʘ, 

ʠʥʞʝʥʝʨʠʷ ʠ ʪ.ʧ.), ʘ ʪʘʢʞʝ ʠʭ ʧʨʠʢʣʘʜʥʳʭ ʩʝʢʪʦʨʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 

ʧʨʠʤʝʥʝʥʠʠ ʥʦʚʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ʊʨʝʙʫʝʪʩʷ ʫʩʢʦʨʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʚʳʷʚʣʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʟʨʳʚʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʪʠʧʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʢʘʢ ʚʥʫʪʨʠ 

ʩʪʨʘʥʳ, ʪʘʢ ʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ ʨʘʩʪʫʱʠʭ ʨʳʥʢʦʚ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʣʫʯʰʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦ ʨʘʟʚʠʪʠʶ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʯʘʩʪʠ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʢʪʠʢ 

ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʧʦʩʪʨʦʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʦʨʦʥ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʥʘ ʧʨʠʤʝʨʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, 

ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦ ʢʨʠʪʝʨʠʷʤ ʩ ʥʘʥʦʠʥʜʫʩʪʨʠʝʡ, ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʨʝʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʨʘʙʦʪʳ ʮʝʥʪʨʦʚ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʮʝʣʷʭ 

ʨʝʘʣʠʟʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 03.07.2016 ʛ. ˉ 238-ʌɿ çʆ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʠ ʜʦʩʪʠʛʥʫʪʳ ʩʣʝʜʫʶʱʠʝ 

ʮʝʣʠ: 
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1. ʀʩʩʣʝʜʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ 

ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʚ ʬʦʢʫʩʝ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʚʘʣʠʬʠʢʘʮʠʡ 

(ʩ ʫʯʝʪʦʤ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʜʦ 2020-2030 ʛʛ.).  

2. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ 

(ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ) ʥʘ ʨʦʩʪ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʘʟʚʠʪʠʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚ.  

3. ɺʳʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʨʝʥʜʳ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʘʥ ʠʣʠ ʙʣʠʟʢʠʭ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʥʘʠʙʦʣʝʝ 

ʫʩʧʝʰʥʳʭ ʩʪʨʘʥ. 

ɿʘʜʘʯʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

½ ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʘʢʪʠʢʘʭ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ 

ʧʨʦʮʝʜʫʨʘʭ ʨʝʘʣʠʟʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʠʟ ʦʪʢʨʳʪʳʭ ʦʬʠʮʠʘʣʴʥʳʭ ʠ ʤʝʜʠʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠ 

ʦʩʦʙʦʤ ʚʥʠʤʘʥʠʠ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʝʪʦʜʠʯʝʩʢʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ ʮʝʥʪʨʦʚ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

½ ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʘʢʪʠʢʘʭ ʠ ʧʨʦʮʝʜʫʨʘʭ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʦ 

ʬʫʥʢʮʠʠ, ʨʦʣʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʝʝ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʚʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʳ ï ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʝʪʦʜʘʤ ʨʘʙʦʪʳ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʮʝʥʪʨʘʤʠ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɸʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʤʠʥʠʤʫʤ 6 ʩʪʨʘʥ. ɺʳʙʦʨ ʩʪʨʘʥ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ. 

½ ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʪʠʢʘ, ʮʝʣʴ ʢʦʪʦʨʦʡ ʦʧʠʩʘʪʴ ʧʨʘʢʪʠʢʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʫʜʦʙʩʪʚʦ ʧʨʦʮʝʜʫʨ 

ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʩ ʧʦʟʠʮʠʡ ʦʪʨʘʩʣʝʚʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

½ ɺr ʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʩ ʫʯʝʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʦʧʳʪʘ ʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʧʦ ʧʨʦʧʘʛʘʥʜʝ ʧʨʦʬʝʩʩʠʡ, ʩʧʨʦʩʫ ʥʘ ʥʝʟʘʚʠʩʠʤʫʶ 

ʦʮʝʥʢʫ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʘʢʢʨʝʜʠʪʘʮʠʠ ʫʯʝʙʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʠʥʝʨʛʠʠ ʠ ʦʙʱʝʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʩʠʩʪʝʤʝ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ; 

½ ɺr ʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʵʢʩʧʝʨʪʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʦʚʝʪʦʚ ʠ ʮʝʥʪʨʦʚ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ, ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʚ ʮʝʣʦʤ. 

ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ I ʵʪʘʧʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʘʢʪʠʢʘʭ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨʦʮʝʜʫʨʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠʟ ʦʪʢʨʳʪʳʭ 

ʦʬʠʮʠʘʣʴʥʳʭ ʠ ʤʝʜʠʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʥʘ ʜʝʷʪʝʣʴʥʦʩʪ ɹ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʮʝʥʪʨʦʚ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ. ɸ ʪʘʢʞʝ ʩʦʙʨʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʦʩʥʦʚʥʳʭ ʧʨʘʢʪʠʢʘʭ ʠ ʧʨʦʮʝʜʫʨʘʭ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʦ ʬʫʥʢʮʠʠ, ʨʦʣʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʝʝ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʳ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷ ̫

ʤʝʪʦʜʘʤ ʨʘʙʦʪʳ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ 

ʮʝʥʪʨʘʤʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

ɺ ʈʘʟʜʝʣʝ 1, ʈʘʟʜʝʣʝ 2, ʈʘʟʜʝʣʝ 3 ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʦʙʣʘʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʚʦʜʠʪʩʷ ʧʝʨʝʯʝʥʴ ʠʩʪʦʯʥʠʢʦʚ, ʚʳʜʝʣʷʶʪʩʷ ʢʨʠʪʝʨʠʠ 

ʘʥʘʣʠʟʘ, ʦʮʝʥʠʚʘʝʪʩʷ ʦʙʦʙʱʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʚ 

ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʅʉʂ. ʊʘʢ ʞʝ ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʝʨʠʝʚ 
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ʚʳʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ 

ʣʠʜʝʨʩʪʚʦ ʚ ʥʘʫʢʦʝʤʢʠʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. 

ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ II ʵʪʘʧʘ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʘʢʪʠʢʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʫʜʦʙʩʪʚʦ ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʩ ʧʦʟʠʮʠʡ ʦʪʨʘʩʣʝʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʘʥʥʳʝ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʈʘʟʜʝʣʝ 4. 

ʊʘʢʞʝ ʥʘ II  ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʈʘʟʜʝʣ 5) ʙʳʣʠ ʚʳʨʘʙʦʪʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʚ 

ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʩ ʫʯʝʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ 

ʧʦ ʧʨʦʧʘʛʘʥʜʝ ʧʨʦʬʝʩʩʠʡ, ʩʧʨʦʩʫ ʥʘ ʥʝʟʘʚʠʩʠʤʫʶ ʦʮʝʥʢʫ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʧʦ 

ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʠʥʝʨʛʠʠ ʠ ʦʙʱʝʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʩʠʩʪʝʤʝ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʩʠʩʪʝʤʝ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ. ɸʢʮʝʥʪ 

ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʜʝʣʘʥ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʷʭ ʨʘʙʦʪʳ ʧʦ 

ʧʨʦʧʘʛʘʥʜʝ ʠ ʧʨʦʜʚʠʞʝʥʠʶ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. 

ɺ ʈʘʟʜʝʣʝ 6 ʚʳʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʵʢʩʧʝʨʪʥʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠ ʁʩʦʚʝʪʦʚ ʠ ʮʝʥʪʨʦʚ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ ʚ ʮʝʣʦʤ ʥʘ ʙʘʟʝ ʦʙʱʝʛʦ 

ʠʪʦʛʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʢʨʳʪʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʰʝʩʪʠ ʩʪʨʘʥʘʤ: 

ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ, ʂʘʥʘʜʘ, ɻʝʨʤʘʥʠʷ, ʉʠʥʛʘʧʫʨ, ʗʧʦʥʠʷ, 

ʌʨʘʥʮʠʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ. ɺ 

ʨʘʟʜʝʣʝ 2.1. ʥʘʩʪʦʷɦ ʝʛʦ ʦʪʯʝʪʘ ʜʘʝʪʩʷ ʘʥʘʣʠʟ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʥʘʟʚʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʠʪʦʛʦʚʦʤ ʦʪʯʝʪʝ ʚʚʦʜʷʪʩʷ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʨʷʜ 
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ʠʩʪʦʯʥʠʢʦʚ ʩʪʨʘʥ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʠ 

ʦʮʝʥʢʠ ʚʘʣʠʜʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʂʠʪʘʡ).  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʚ ʨʘʟʚʠʪʠʠ ʅʉʂ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ 

ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

1. Qualitative research (ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ); 

2. Case studies (ʪʝʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ): 

2.1. ʉʦʚʦʢʫʧʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, 

ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʭ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʘʡʪʦʚ);  

2.2. ʂʨʠʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʝʚ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, 

ʩʘʡʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ). 

3. Grounded theory (ʦʙʦʩʥʦʚʘʥʥʘʷ ʪʝʦʨʠʷ (GT)); 

ʄʝʪʦʜʦʣʦʛʠʷ grounded theory ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʠʭ 

ʘʥʘʣʠʟ ʧʨʦʚʦʜʷʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʝʥʠʝ ʪʝʦʨʠʠ ʙʳʣʦ 

ʥʘʯʘʪʦ ʩ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʦʩɹ 

ʧʦʩʪʦʷʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ, ʢʦʜʦʚ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ. ɺ ʧʨʦʮʝʩʩʝ 

ʘʥʘʣʠʟʘ ʚ ʨʘʙʦʯʠʭ ʟʘʤʝʪʢʘʭ (memos) ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʘʪʝʛʦʨʠʠ, ʫʪʦʯʥʝʥʳ 

ʠʭ ʩʚʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʳ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ ʚʳʷʚʣʝʥʳ ʧʨʦʙʝʣʳ ʚ 

ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟʝ. ɺʳʙʦʨʢʘ ʠʩʪʦʯʥʠʢʦʚ ʦʧʨʝʜʝʣʝʥʘ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ çʪʝʦʨʝʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠè (theoretical sampling).1 

ɻʠʧʦʪʝʟʘ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

1. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʣʠʯʠʝ ʅʉʂ ʚ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʥʘʮʠʦʥʘʣʴʥʝr ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʠʩʪʝʤ rʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʅʉʂ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʘʥ. 

2. ʉʠʩʪʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʷʚʣʷʶʱʠʭʩʷ ʣʠʜʝʨʘʤʠ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

                                                           
1 https://ru.wikipedia.org/wiki/Grounded_theory 
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ʈɸɿɼɽʃ 1. ʇʆʅʗʊʀʁʅʓʁ ɸʇʇɸʈɸʊ (ɻʣʦʩʩʘʨʠʡ) 

1.1. ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 7 ʤʘʷ 2012 ʛ. ˉ 596 

çʆ ʜʦʣʛʦʩʨʦʯʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝè. 

2. ʈʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 9 ʠʶʣʷ 

2014 ʛ. ˉ 1250-ʨ çʇʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʩʦʟʜʘʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪè. 

3. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 30.12.2001 ˉ 197-ʌɿ çʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

4. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 3 ʠʶʣʷ 2016 ˉ 238-ʌɿ çʆ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

5. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 3 ʠʶʣʷ 2016 ʛ. ˉ 239-ʌɿ çʆ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʠʝʤ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠè/ 

6. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 3 ʠʶʣʷ 2016 ʛ. ˉ 251-ʌɿ çʆ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʯʘʩʪʴ ʚʪʦʨʫʶ ʅʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʠʝʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠè. 

7. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 16.11.2016 ˉ 1204 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʮʝʥʪʨʦʤ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʬʦʨʤʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘè. 

8. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 27 ʠʶʥʷ 2016 ʛʦʜʘ ˉ 584 

çʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʯʘʩʪʠ 

ʪʨʝʙʦʚʘʥʠʡ, ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʚʥʝʙʶʜʞʝʪʥʳʤʠ ʬʦʥʜʘʤʠ ʈʌè.  

9.  ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 01.11.2016  ̄ 601ʥ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦ ʨʘʟʨʘʙʦʪʢʝ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/684-1204.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/684-1204.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/684-1204.html
http://nspkrf.ru/documents/normativnye-dokumenty/397-primeneniya.html
http://nspkrf.ru/documents/normativnye-dokumenty/397-primeneniya.html
http://nspkrf.ru/documents/normativnye-dokumenty/397-primeneniya.html
http://nspkrf.ru/documents/normativnye-dokumenty/397-primeneniya.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/693-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-01-11-2016-n-601%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B5-%D0%BE%D1%86%D0%B5%D0%BD%D0%BE%D1%87%D0%BD%D1%8B%D1%85-%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2-%D0%B4%D0%BB%D1%8F-%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D0%B9-%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B8-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/693-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-01-11-2016-n-601%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B5-%D0%BE%D1%86%D0%B5%D0%BD%D0%BE%D1%87%D0%BD%D1%8B%D1%85-%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2-%D0%B4%D0%BB%D1%8F-%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D0%B9-%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B8-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8.html
http://nspkrf.ru/documents/normativnye-dokumenty/npa-nok/693-%D0%BF%D1%80%D0%B8%D0%BA%D0%B0%D0%B7-%D0%BC%D0%B8%D0%BD%D1%82%D1%80%D1%83%D0%B4%D0%B0-%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B8-%D0%BE%D1%82-01-11-2016-n-601%D0%BD-%D0%BE%D0%B1-%D1%83%D1%82%D0%B2%D0%B5%D1%80%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B8-%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B5-%D0%BE%D1%86%D0%B5%D0%BD%D0%BE%D1%87%D0%BD%D1%8B%D1%85-%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2-%D0%B4%D0%BB%D1%8F-%D0%BF%D1%80%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BD%D0%B5%D0%B7%D0%B0%D0%B2%D0%B8%D1%81%D0%B8%D0%BC%D0%BE%D0%B9-%D0%BE%D1%86%D0%B5%D0%BD%D0%BA%D0%B8-%D0%BA%D0%B2%D0%B0%D0%BB%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8.html
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10. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 15.11.2016  ̄649ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʇʦʨʷʜʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʨʝʝʩʪʨʘ ʩʚʝʜʝʥʠʡ ʦ ʧʨʦʚʝʜʝʥʠʠ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʜʦʩʪʫʧʘ ʢ ʥʠʤ, ʘ ʪʘʢʞʝ ʧʝʨʝʯʥʷ 

ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʫʢʘʟʘʥʥʦʤ ʨʝʝʩʪʨʝè. 

11. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 01.12.2016 ˉ 701ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʇʦʣʦʞʝʥʠʷ ʦʙ ʘʧʝʣʣʷʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʨʘʩʩʤʦʪʨʝʥʠʶ ʞʘʣʦʙ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ ʠ ʚʳʜʘʯʝʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

12. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 02.12.2016  ̄706ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʦʙʨʘʟʮʘ ʟʘʷʚʣʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʇʦʨʷʜʢʘ ʧʦʜʘʯʠ ʪʘʢʦʛʦ ʟʘʷʚʣʝʥʠʷè. 

13. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 12.12.2016 ˉ 725ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʬʦʨʤʳ ʙʣʘʥʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʠʣʦʞʝʥʠʷ ʢ ʥʝʤʫè. 

14. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 12.12.2016  ̄726ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʧʦʣʦʞʝʥʠʷ ʦ ʨʘʟʨʘʙʦʪʢʝ ʥʘʠʤʝʥʦʚʘʥʠʡ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ 

ʢʚʘʣʠʬʠʢʘʮʠʠè. 

15. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 14.12.2016  ̄729ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʇʦʨʷʜʢʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʚ ʩʬʝʨʝ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

16. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 19.12.2016 ˉ 758ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʇʨʠʤʝʨʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦ ʩʦʚʝʪʝ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʷʤ ʠ 

ʇʦʨʷʜʢʘ ʥʘʜʝʣʝʥʠʷ ʉʇʂ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠè. 

17. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 19.12.2016 ˉ 759ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʊʨʝʙʦʚʘʥʠʡ ʢ ʮʝʥʪʨʘʤ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʇʦʨʷʜʢʘ ʦʪʙʦʨʘ ʦʨʛʘʥʠʟʘʮʠʡ 

ʜʣʷ ʥʘʜʝʣʝʥʠʷ ʠʭ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʵʪʠʭ ʧʦʣʥʦʤʦʯʠʡè. 

18. ʉʪʨʘʪʝʛʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌʦʥʜʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʦ 2025 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʘ ʅʘʙʣʶʜʘʪʝʣʴʥʳʤ 
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1.2. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

1. ʄʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚ ʜʘʥʥʦʤ ʪʝʢʩʪʝ ʧʦʥʠʤʘʝʪʩʷ, ʢʘʢ ʙʘʟʦʚʳʝ 

ʧʨʠʥʮʠʧʳ ʤʝʥʝʜʞʤʝʥʪʘ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʚʠʜʝʥʠʝ, ʮʝʣʝʚʳʝ ʫʩʪʘʥʦʚʢʠ ʠ 

ʟʘʜʘʯʠ, ʩʪʨʫʢʪʫʨʘ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʨʷʜʦʢ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʢʫʣʴʪʫʨʘ, ʤʦʪʠʚʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ. 

2. ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʚʘʣʠʬʠʢʘʮʠʡ - ʠʥʩʪʨʫʤʝʥʪ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʧʨʦʩʘ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʩʦ ʩʪʦʨʦʥʳ ʨʳʥʢʘ ʪʨʫʜʘ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ. 

3. ʅʘʮʠʦʥʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʨʘʟʚʠʪʠʷ ʢʚʘʣʠʬʠʢʘʮʠʡ (ʅɸʈʂ) ï 

ʘʚʪʦʥʦʤʥʘʷ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʩʦʟʜʘʥʥʘʷ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʘʟʚʠʪʠʶ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʩʦʩʪʘʚ 

ʫʯʨʝʜʠʪʝʣʝʡ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʦʙʱʝʨʦʩʩʠʡʩʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, 

ʦʙʱʝʨʦʩʩʠʡʩʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʶʟʦʚ ʠ ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ, ʦʪ ʠʤʝʥʠ ʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ ʠ ʧʦʣʥʦʤʦʯʠʷ ʫʯʨʝʜʠʪʝʣʷ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʬʝʜʝʨʘʣʴʥʳʝ ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. (ʀʟ ʧʫʥʢʪʘ 1 

ʩʪʘʪʴʠ 2 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 03.07.2016 ˉ 238-ʌɿ çʆ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠè) 

4. ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʦʚʝʪ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʷʤ (ʅʉʇʂ) ï ʷʚʣʷʝʪʩʷ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʤ ʦʨʛʘʥʦʤ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʦʙʨʘʟʦʚʘʥʥʳʤ ʚ ʮʝʣʷʭ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʩʦʟʜʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. (ʀʟ ʈʝʛʣʘʤʝʥʪʘ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʷʤ) 

5. ʅʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʠʣʠ ʣʠʮ, 

ʧʨʝʪʝʥʜʫʶʱʠʭ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʜʘʣʝʝ - ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʠ - ʅʆʂ) ï 

ʧʨʦʮʝʜʫʨʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ 

ʧʦʣʦʞʝʥʠʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠʣʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤ 
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ʪʨʝʙʦʚʘʥʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ ʠ ʠʥʳʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ - 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ), ʧʨʦʚʝʜʝʥʥʘʷ ʮʝʥʪʨʦʤ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ. (ʀʟ ʧʫʥʢʪʘ 3 ʩʪʘʪʴʠ 2 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 03.07.2016 ˉ 238-ʌɿ çʆ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠè) 

6. ʆʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ - ʢʦʤʧʣʝʢʩ ʟʘʜʘʥʠʡ, ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʮʝʥʪʨʘʤʠ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʵʢʟʘʤʝʥʘ. (ʀʟ ʧʫʥʢʪʘ 4 ʩʪʘʪʴʠ 2 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 03.07.2016 N 238-

ʌɿ çʆ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠè) 

7. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʠ (ʇʂ) ï ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʥʘʚʳʢʠ ʠ ʦʧʳʪ ʨʘʙʦʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʨʫʜʦʚʦʡ ʬʫʥʢʮʠʠ. (ʀʟ ʜʦʢʫʤʝʥʪʘ çʊʠʧʦʚʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʮʝʥʪʨʫ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠè) 

8. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ (ʇʉ) ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʨʘʙʦʪʥʠʢʫ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʚʠʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. (ʀʟ ʩʪʘʪʴʠ 195.1 ʊʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʘ 

ʈʌ) 

9. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʵʢʟʘʤʝʥ (ʇʕ) ï ʬʦʨʤʘ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʩʦʠʩʢʘʪʝʣʴ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʚʦʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ, ʘ ʮʝʥʪʨ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʦʮʝʥʠʚʘʝʪ 

ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʦʞʝʥʠʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. (ʀʟ ʜʦʢʫʤʝʥʪʘ 

çʊʠʧʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʮʝʥʪʨʫ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠè) 

10. ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʢʚʘʣʠʬʠʢʘʮʠʠ ï ʜʦʢʫʤʝʥʪ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ 

ʢʚʘʣʠʬʠʢʘʮʠʶ ʩʦʠʩʢʘʪʝʣʷ, ʧʦʜʪʚʝʨʞʜʝʥʥʫʶ ʚ ʭʦʜʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʵʢʟʘʤʝʥʘ. 

11. ʉʦʚʝʪʳ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʷʤ (ʉʇʂ) ï ʦʨʛʘʥ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʘʜʝʣʝʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ 

ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 
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ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. (ʀʟ 

ʧʫʥʢʪʘ 6 ʩʪʘʪʴʠ 2 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 03.07.2016 ˉ 238-ʌɿ çʆ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠè) 

12. ʉʦʠʩʢʘʪʝʣʴ - ʨʘʙʦʪʥʠʢ ʠʣʠ ʧʨʝʪʝʥʜʫʶʱʝʝ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʮʦ, ʦʙʨʘʪʠʚʰʠʝʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʙʦʪʦʜʘʪʝʣʷ, ʚ ʮʝʥʪʨ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʚʦʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʌʝʜʝʨʘʣʴʥʳʤ 

ʟʘʢʦʥʦʤ. (ʀʟ ʧʫʥʢʪʘ 7 ʩʪʘʪʴʠ 2 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 03.07.2016 ˉ 238-

ʌɿ çʆ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠè) 

13. ʎʝʥʪʨ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ (ʎʆʂ) ï ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ ʠʣʠ 

ʝʛʦ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʧʨʦʰʝʜʰʝʝ ʦʪʙʦʨ ʩʦʚʝʪʦʤ ʧʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʷʤ ʠ ʥʘʜʝʣʝʥʥʦʝ ʧʦʣʥʦʤʦʯʠʷʤʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ. (ʀʟ ʧʫʥʢʪʘ 8 ʩʪʘʪʴʠ 2 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 03.07.2016 ˉ 238-ʌɿ çʆ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠè) 
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1.3. ʉʦʢʨʘʱʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʪʯʝʪʝ 

 

1. ʅʉʇʂ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʦʚʝʪ ï ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʦʚʝʪ ʧʨʠ 

ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʷʤ; 

2. ʅɸʈʂ ï ʅʘʮʠʦʥʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʨʘʟʚʠʪʠʷ ʢʚʘʣʠʬʠʢʘʮʠʡ; 

3. ʉʇʂ ï ʉʦʚʝʪʳ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʚʘʣʠʬʠʢʘʮʠʷʤ; 

4. ʎʆʂ ï ʎʝʥʪʨ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ; 

5. ʅʆʂ ï ʅʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʡ; 

6. ʇʉ ï ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ; 

7. ʇʂ ï ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʠ; 

8. ʂʆʉ ï ʂʦʤʧʣʝʢʪʳ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ 

9. ʄʠʥʪʨʫʜ ʈʦʩʩʠʠ ï ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

10. ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ  ï ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

11. ʆʇ ï ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ; 

12. ʇʕ ï ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʵʢʟʘʤʝʥ; 

13. ʌʀʆʇ ï ʌʦʥʜ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

(ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʢʦʤʧʘʥʠʡ ʈʆʉʅɸʅʆ). 

14.  ʎɸ - ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ. 
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ʈɸɿɼɽʃ 2 ʉɹʆʈ ʀʅʌʆʈʄɸʎʀʀ ʆɹ ʆʉʅʆɺʅʓʍ ʇʈɸʂʊʀʂɸʍ, 

ʄɽʊʆɼʆʃʆɻʀʀ ʀ ʇʈʆʎɽɼʋʈɸʍ ʈɽɸʃʀɿɸʎʀʀ ʅɽɿɸɺʀʉʀʄʆʁ 

ʆʎɽʅʂʀ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ʂɺɸʃʀʌʀʂɸʎʀʁ 

ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ, ʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦ 

ʨʘʟʚʠʪʠʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ (ʚʦʧʨʦʩ r ʧʦʜʛʦʪʦʚʢʠ, ʦʮʝʥʢʠ ʠ 

ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʘʣʘ ʚ ʅʉʂ) ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʈʘʙʦʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʦʪʢʨʳʪʳʤʠ ʜʘʥʥʳʤʠ ʚʘʞʥʘ ʪʝʤ, 

ʯʪʦ ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʢʨʳʪʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʥʷʪʥʘ ʣʶʙʦʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʘʫʜʠʪʦʨʠʠ. ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʠʣʠ ʜʝʡʩʪʚʫʶʱʠʡ ʫʯʘʩʪʥʠʢ 

ʦʪʨʘʩʣʝʚʦʛʦ ʨʳʥʢʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʦʩʪʦʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʣʶ, 

ʧʦʥʠʤʘʪ,ɹ ʛʜʝ ʠ ʢʘʢ ʥʘʡʪʠ ʩʚʝʜʝʥʠʷ ʦ ʅʉʂ, ʧʦʣʫʯʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ, ʧʦʣʥʫʶ 

ʠ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʘʚʦʚʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ 

ʩʪʘʪʫʩʫ ʜʘʥʥʳʭ. ʉʢʦʨʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʧʦʣʫʯʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 

ʚʘʞʥʘ ʜʣʷ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʅʉʂ, ʦʙʣʝʛʯʘʷ ʪʝʤ ʩʘʤʳʤ ʠʤ ʚʳʧʦʣʥʝʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʦ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʬʫʥʢʮʠʠ ʧʦ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠ ʁʟʥʘʥʠʡ ʠ 

ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʠʣʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ 

ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʣʠ ʪʨʝʙʫʶʱʠʝ ʠʥʥʦʚʘʮʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʬʝʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʪʯʝʪ ʦ 

ʩʙʦʨʝ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ, ʩ 

ʢʦʪʦʨʳʤʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʪʨʝʥʜʦʚ, 

ʬʠʢʩʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ. ɹʝʟʫʩʣʦʚʥʦ, 

ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʫʢʘʟʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʩʘʡʪʘʤʠ ʠ 

ʩʪʘʪʴʷʤʠ, ʪ.ʢ. ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ, ʧʨʦʮʝʩʩ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʨʠʦʨʠʪʝʪʦʚ, ʚʳʙʠʨʘʝʤʳʭ ʣʠʜʝʨʘʤʠ ʨʳʥʢʘ ʠʥʥʦʚʘʮʠʡ. 
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ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʩʥʦʚʥʳʭ ʧʨʘʢʪʠʢʘʭ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨʦʮʝʜʫʨʘʭ ʨʝʘʣʠʟʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠʟ ʦʪʢʨʳʪʳʭ ʦʬʠʮʠʘʣʴʥʳʭ ʠ 

ʤʝʜʠʡʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠ ʦʩʦʙʦʤ ʚʥʠʤʘʥʠʠ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʮʝʥʪʨʦʚ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 1 ʠ 2 

ʵʪʘʧʘʭ: 

1. ɺʳʜʝʣʝʥ rʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

1.1.  ʇʨʦʠʟʚʝʜʝʥ ʚʳʙʦʨ ʠ ʦʪʙʦʨ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 

6 ʩʪʨʘʥ; 

1.2.  ʈʘʟʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʧʦ ʦʪʨʘʩʣʝʚʳʤ 

ʢʨʠʪʝʨʠʷʤ ʥʘʥʦʠʥʜʫʩʪʨʠʠ (ʚ ʪ.ʯ. ʚʳʜʝʣʝʥʠʝ ʢʨʠʪʝʨʠʷ çʣʫʯʰʘʷ ʧʨʘʢʪʠʢʘ ʚ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠè); 

1.3. ʇʨʦʠʟʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʧʦ ʟʘʚʝʨʰʝʥʠʶ 

2 ʵʪʘʧʘ: ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠʩʪʦʯʥʠʢʦʚ (ɽʚʨʦʧʘ, ʈʦʩʩʠʷ, 

ɸʟʠʷ). 

2. ʉʬʦʨʤʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʧʦʠʩʢʘ, ʚʳʷʚʣʝʥʠ,̫ ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʧʦ ʚʳʙʨʘʥʥʳʤ ʦʙʲʝʢʪʘʤ 

ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʙʘʟʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʥʬʦʨʤʘʮʠʠ (ʘʢʪʫʘʣʴʥʦʩʪʴ, 

ʧʦʣʥʦʪʘ, ʚʘʣʠʜʥʦʩʪʴ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʜʨʫʛʠʝ), ʘ ʪʘʢʞʝ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

2.1.  ʄʝʞʜʫʥʘʨʦʜʥʳʡ, ʥʘʮʠʦʥʘʣʴʥʳʡ (ʨʝʛʠʦʥʘʣʴʥʳʡ) ʤʘʩʰʪʘʙ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʦʪʨʘʩʣʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʧʦ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʡ. 

2.2.  ʆʪʨʘʩʣʝʚʦʡ ʢʨʠʪʝʨʠʡ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ: ʥʘʥʦʠʥʜʫʩʪʨʠʷ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʦʪʨʘʩʣʠ (ʩʦʧʦʩʪʘʚʣʝʥʠʝ, ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʩʨʘʚʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ). 

2.3. ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʨʝʛʫʣʷʪʦʨʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʣʘʩʪʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʥʦʨʤʘʪʠʚʥʘʷ 
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ʙʘʟʘ), ʩʪʨʫʢʪʫʨʘ ʠʥʜʫʩʪʨʠʠ, ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠ ʜʦʩʪʠʞʝʥʠʡ, ʅʉʂ, ʉʇʂ, 

ʎʆʂʠ ʠ ʪ.ʧ.; 

2.4. ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʙʦʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦ 

ʧʨʠʟʥʘʢʫ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ (ʎɸ): ʥʘʫʯʥʳʝ, ʧʨʦʤʳʰʣʝʥʥʳʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʛʨʫʧʧʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ; 

2.5.  ʅʘʣʠʯʠʝ ʅʉʂ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʩʪʨʘʥʝ (ʬʝʜʝʨʘʣʴʥʳʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʦʭʚʘʪ): 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ, 

ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʦʩʥʦʚʥʳʝ ʧʨʘʢʪʠʢʠ, ʤʝʪʦʜʦʣʦʛʠ ̫ ʠ 

ʧʨʦʮʝʜʫʨ r ʨʝʘʣʠʟʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʚʘʣʠʬʠʢʘʮʠʡ; 

2.6.  ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʎɸ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ʮʝʥʪʨʦʚ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 

2.7. ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʎɸ ʦ ʬʫʥʢʮʠʠ, ʨʦʣʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʝʝ ʟʥʘʯʠʤʦʩʪʠ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʳ; 

2.8.  ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʎɸ ʦ ʤʝʪʦʜʘʭ ʨʘʙʦʪʳ ʅʉʂ ʩ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʮʝʥʪʨʘʤʠ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

3. ʇʨʦʚʝʜʝʥ ʦʪʙʦʨ ʠ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʦ ʧʨʦʮʝʜʫʨʘʤ ʦʮʝʥʢʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʩ ʧʦʟʠʮʠʡ ʦʪʨʘʩʣʝʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

3.1.  ɻʨʫʧʧʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʦʦʙʱʝʩʪʚ; 

3.2.  ɻʨʫʧʧʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʧʨʦʬʠʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ; 

3.3.  ɻʨʫʧʧʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʠʥʞʝʥʝʨʳ, 

ʙʠʦʬʘʨʤʘʢʦʣʦʛʠʠ, ʚʨʘʯʠ ʠ ʪ.ʧ.); 

3.4.  ɻʨʫʧʧʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ (ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʶʨʠʩʪʳ, ʤʘʨʢʝʪʠʥʛ, ʧʨʦʜʚʠʞʝʥʠʝ ʠ ʪ.ʧ.). 

4. ʇʨʦʚʝʜʝʥ ʦʪʙʦʨ ʠ ʘʥʘʣʠʟ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ: 
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4.1.  ʇʨʦʧʘʛʘʥʜʘ ʧʨʦʬʝʩʩʠʡ;  

4.2.  ʉʧʨʦʩ ʥʘ ʥʝʟʘʚʠʩʠʤʫʶ ʦʮʝʥʢʫ ʢʚʘʣʠʬʠʢʘʮʠʡ;  

4.3.  ʆʨʛʘʥʠʟʘʮʠ ̫ ʨʘʙʦʪ ʧʦ ʘʢʢʨʝʜʠʪʘʮʠʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠʣʠ 

ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʠʥʝʨʛʠʠ ʠ ʦʙʱʝʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʩʠʩʪʝʤʝ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ; 

4.4.  ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʵʢʩʧʝʨʪʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʚʝʪʦʚ ʧʦ ʧʨʦʬʢʚʘʣʠʬʠʢʘʮʠʷʤ ʠ ʮʝʥʪʨʦʚ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ. 

5. ʉʬʦʨʤʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʜʣʷ ʠʪʦʛʦʚʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʈʦʩʩʠʠ: 

5.1.  ɺʳʜʝʣʝʥʠʝ ʧʨʦʬʠʣʝʡ ʮʝʣʝʚʳʭ ʧʨʦʬʩʦʦʙʱʝʩʪʚ (ʵʢʩʧʝʨʪʳ, 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʛʨʫʧʧʳ ʠ ʪ.ʜ.); 

5.2.  ɺʳʜʝʣʝʥʠʝ ʨʦʣʝʡ ʮʝʣʝʚʳʭ ʠʛʨʦʢʦʚ ʩʠʩʪʝʤʳ: ʛʦʩʫʜʘʨʩʪʚʦ, 

ʠʥʩʪʠʪʫʪʳ ʨʘʟʚʠʪʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʮʝʥʪʨʳ, 

ʦʪʨʘʩʣʠ, ʢʦʨʧʦʨʘʮʠʠ, ʄʉʇ, ʧʦʪʨʝʙʠʪʝʣʠ; 

5.3.  ʄʝʪʦʜʦʣʦʛʠʷ ʦʬʬʣʘʡʥ ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʨʘʤʢʘʭ 

ʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ; 

5.4.  ʄʝʪʦʜʦʣʦʛʠʷ ʦʥʣʘʡʥ ʨʘʟʚʠʪʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʩʠʩʪʝʤʳ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 
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2.1.  ɺʳʜʝʣʝʥʠʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʦʪʢʨʳʪʳʭ ʨʝʡʪʠʥʛʦʚ ʠ ʧʫʙʣʠʯʥʳʭ ʦʪʯʝʪʦʚ ʧʦ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ 

ʥʘʫʯʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʧʦ ʧʦʟʠʮʠʷʤ ʚ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʥʳ: 

½ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ; 

½ ʂʘʥʘʜʘ, 

½ ɻʝʨʤʘʥʠʷ, 

½ ʉʠʥʛʘʧʫʨ; 

½ ʗʧʦʥʠʷ, 

½ ʌʨʘʥʮʠʷ. 

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʩʪʨʘʥ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʦʪʨʘʩʣʝʚʦʡ ʩʠʩʪʝʤʳ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʧʦ ʚʝʜʝʥʠʶ 

ʧʘʪʝʥʪʥʦʡ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʷʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʅʘ ʨʠʩʫʥʢʝ 

1 ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʧʘʪʝʥʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʚ ʛʣʦʙʘʣʴʥʦʤ 

ʦʪʯʝʪʝ UNESCO SCIENCE REPORT Towards 2030 [23]. ɺ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʢʪʠʚʥʦʩʪʴ ʣʠʜʝʨʦʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʊʨʠʘʜʝ (ʉʐɸ, EU, ʗʧʦʥʠʷ). 

 
ʈʠʩʫʥʦʢ 1.  ʇʘʪʝʥʪʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʊʨʠʘʜʝ 2002 /  2012.  

ʀʩʪʦʯʥʠʢ: UNESCO SCIENCE REPORT Towards 2030 
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ɼʘʣʝʝ (ʨʠʩʫʥʦʢ 3) ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʩʬʝʨʝ ʧʘʪʝʥʪʥʦʡ ʟʘʱʠʪʳ ʚ ʮʝʣʦʤ ʧʦ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʠ ʥʘ ʧʨʠʤʝʨʝ 

ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʘʥ ʚ ɽɺʇ ʪʘʢʞʝ ʚʳʜʝʣʷʶʪʩʷ 4 ʣʠʜʝʨʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

 

ʈʠʩʫʥʦʢ 2.  ʇʘʪʝʥʪʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩ 2013 ʧʦ 2017.  

URL:  http://statnano.com/ 

 ʕʪʠ ʩʪʨʘʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʩʝʛʤʝʥʪʳ ʨʘʟʚʠʪʠʷ 

(ʉʝʚʝʨʥʫʶ ɸʤʝʨʠʢʫ, ɽʚʨʦʧʫ, ɸʟʠʶ), ʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʣʠʜʠʨʫʶʱʠʝ 

ʧʦʟʠʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʫʙʣʠʢʘʮʠʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ.  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʙʟʦʨʳ ʩ ʩʘʡʪʘ http://statnano.com/, 

ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʪʨʘʥ, ʛʜʝ ʦʩʥʦʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʚʝ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʝ 

ʩʪʨʘʥʳ (ɸʤʝʨʠʢʘ ʠ ʂʘʥʘʜʘ) ʬʦʨʤʠʨʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ 1/5 ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʤʠʨʝ, ɸʟʠʷ ʠ ɽʚʨʦʧʘ ʚʤʝʩʪʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 75% ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. 

ʉʐɸ 

ɻʝʨʤʘʥʠʷ 

ʌʨʘʥʮʠʷ 

ʗʧʦʥʠʷ 

ʂʘʥʘʜʘ 

ʉʠʥʛʘʧʫʨ 

http://statnano.com/
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ʈʠʩʫʥʦʢ 3. ʅʘʫʯʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʮʝʥʪʨʳ, ʦʧʫʙʣʠʢʦʚʘʚʰʠʝ ʙʦʣʝʝ 50 ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʟʘ 

ʧʦʩʣʝʜʥʠʡ ʛʦʜ, ʚ ʨʘʟʨʝʟʝ ʨʝʛʠʦʥʦʚ.  

URL:  http://statnano.com/ 

ʇʨʠ ʵʪʦʤ ʚʳʙʦʨ ʩʪʨʘʥ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ 

ʢʨʠʪʝʨʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʣʫʯʰʠʭ 

ʧʨʘʢʪʠʢ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʣʠʜʠʨʫʶʱʠʤ 

ʧʦʟʠʮʠʷʤ ʚ ʤʠʨʦʚʦʡ ʥʘʫʢʝ ʠ ʵʢʦʥʦʤʠʢʝ. ɺ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝ ʵʪʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʝʜʫʱʝʡ 20-ʢʠ ʠʥʜʝʢʩʘ ISI INDEXED NANO-ARTICLES (URL: 

http://statnano.com/searchstring). 

 

ʈʝʡʪʠʥʛ 

 

2012 2013 2014 2015 2016 

2017 

[ʀʶʥʴ 

1 China 28,424 34,469 41,343 47,517 51,668 27,793 

2 USA 19,994 21,421 22,476 23,527 24,649 11,410 

3 India 6,134 7,805 9,550 10,717 12,268 5,871 

4 South Korea 6,933 7,548 8,744 8,839 9,127 4,221 

5 Iran 3,693 4,608 5,575 6,902 8,351 4,215 

6 Germany 7,008 7,378 8,576 8,774 8,753 4,030 

7 Japan 6,745 7,073 7,820 7,716 7,568 3,503 

8 France 4,845 5,146 5,678 6,014 5,851 2,745 

9 UK  3,645 4,010 4,976 4,820 5,539 2,590 

10 Russia 2,904 3,217 3,727 4,385 4,885 2,160 

14 Canada 2,631 2,833 2,943 3,481 3,312 1,633 

19 Singapore 2,000 2,123 2,506 2,452 2,381 1,100 

105 Paraguay 0 0 0 0 2 1 

http://statnano.com/searchstring
http://statnano.com/country/china
http://statnano.com/country/usa
http://statnano.com/country/india
http://statnano.com/country/south_korea
http://statnano.com/country/iran
http://statnano.com/country/germany
http://statnano.com/country/japan
http://statnano.com/country/france
http://statnano.com/country/uk
http://statnano.com/country/russia
http://statnano.com/country/canada
http://statnano.com/country/singapore
http://statnano.com/country/paraguay
http://statnano.com/country/china
http://statnano.com/country/usa
http://statnano.com/country/india
http://statnano.com/country/south_korea
http://statnano.com/country/iran
http://statnano.com/country/germany
http://statnano.com/country/japan
http://statnano.com/country/france
http://statnano.com/country/uk
http://statnano.com/country/russia
http://statnano.com/country/canada
http://statnano.com/country/singapore
http://statnano.com/country/paraguay
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106 Angola 0 0 0 2 3 0 

 

World 103,046 116,689 140,971 141,496 151,352 73,961 

ʈʠʩʫʥʦʢ 4. ʄʠʨʦʚʦʡ ʨʝʡʪʠʥʛ ʩʪʨʘʥ (ISI INDEXED NANO-ARTICLES  (ARTICLE )), ʦʧʫʙʣʠʢʦʚʘʚʰʠʭ ʙʦʣʝʝ 50 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ.  

URL:  http://statnano.com/ 

  

http://statnano.com/country/angola
http://statnano.com/country/world
http://statnano.com/country/angola
http://statnano.com/country/world
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2.2.  ʂʨʠʪʝʨʠʠ ʧʦʠʩʢʘ, ʚʳʷʚʣʝʥʠʷ, ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 
 

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʣʘʩʴ ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʧʦʣʝʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʚʦʢʨʫʛ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʟʚʠʪʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ɺ ʜʘʥʥʦʤ ʙʣʦʢʝ 

ʧʨʠʚʝʜʝʥʘ ʩʦʢʨʘʱʝʥʥʘʷ ʚʝʨʩʠʷ ʦʙʟʦʨʘ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧr ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʜʘʣʝʝ -   ʪʠʧ 1, ʪʠʧ 2, ʪʠʧ 3, ʪʠʧ 4):  

1. ʅʦʨʤʘʪʠʚʥʘʷ ʠ ʬʠʥʘʥʩʦʚʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ (ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ 

ʩʫʚʝʨʝʥʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʬʠʥʘʥʩʦʚʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʠʩʪʦʯʥʠʢʠ, ʛʨʘʥʪʦʚʘʷ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʠ ʪ.ʧ.).  

2. ʅʘʫʯʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʦʪʯʝʪʳ, ʩʪʘʪʴʠ, ʜʦʢʣʘʜʳ, ʢʦʥʬʝʨʝʥʮʠʠ, 

ʩʝʤʠʥʘʨʳ, ʦʙʩʫʞʜʝʥʠʷ ʠ ʪ.ʧ.).  

3. ʅʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʧʦ ʬʦʨʤʝ ʘʥʘʣʦʛʠʯʥʦ ʧ.2, ʥʦ ʚ 

ʚʝʨʩʠʠ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʯʠʪʘʪʝʣʷ, ʥʘʧʨʠʤʝʨ, ʚ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ ʨʘʟʲʷʩʥʝʥʠʷ ʩʧʝʮʠʬʠʢʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʤʝʞʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ). 

4. ʄʝʜʠʘ ʤʘʪʝʨʠʘʣʳ (ʉʄʀ ï ʦʙʱʠʝ ʤʘʪʝʨʠʘʣʳ ʙʝʟ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦ ʥʘʫʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʠʟʣʘʛʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ). 

ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʨʠʤʝʥʷʣʩʷ ʨʝʩʫʨʩ Google2, ʪʘʢ ʢʘʢ ʙʳʣ ʧʨʠʤʝʥʝʥ 

ʧʦʜʭʦʜ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩ ʪʠʧʦʚʳʤ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ ʢ ʨʘʙʦʪʝ ʩ 

ʧʦʠʩʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɿʘʧʨʦʩʳ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʥʝ ʜʘʣʠ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚ ʧʦʣʝ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɼʣʷ ʟʘʧʨʦʩʦʚ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: ʘʥʛʣʠʡʩʢʠʡ, ʥʝʤʝʮʢʠʡ, ʬʨʘʥʮʫʟʩʢʠʡ ʷʟʳʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʨʝʦʜʦʣʝʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʘʨʴʝʨ ʠ ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ ʠʩʪʦʯʥʠʢʦʚ. 

ɿʘʧʨʦʩʳ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʩʪʦʷʣʠ ʠʟ ʩʣʝʜʫʶʱʠʭ ʘʥʘʣʦʛʦʚ: çʥʘʥʦʠʥʜʫʩʪʨʠʷè, 

çʥʘʥʦʪʝʭʥʦʣʦʛʠʠè, çʥʘʥʦʤʘʪʝʨʠʘʣʳè, çʥʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 
                                                           

2 https://www.google.ru 
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ʢʚʘʣʠʬʠʢʘʮʠʡè, çʥʘʮʠʦʥʘʣʴʥʘʷ ʨʘʤʢʘ ʢʚʘʣʠʬʠʢʘʮʠʡè, çʩʠʩʪʝʤʘ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠè, çʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʠè, çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪè ʠ 

ʩʭʦʞʠʝ ʚʘʨʠʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʠʣʴʪʨʳ ʧʦ ʜʘʪʘʤ, ʦʜʥʘʢʦ ʚ ʨʷʜʝ 

ʠʩʪʦʯʥʠʢʦʚ ʦʪʤʝʯʝʥʘ ʥʠʟʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʪʩʪʘʚʘʥʠʝ ʚ ʦʙʥʦʚʣʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʠ (ʤʘʪʝʨʠʘʣʳ ʥʝ ʦʙʥʦʚʣʷʶʪʩʷ ʙʦʣʝʝ 1 ʛʦʜʘ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ, ʩ 2011-2014 ʛʦʜʘ). ɺ ʮʝʣʦʤ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʢʨʠʚʘʷ ʩʥʠʞʝʥʠʷ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2000-2012 ʛʛ. ʇʦʩʣʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʨʝʣʝʚʘʥʪʥʳʭ ʩʪʘʪʝʡ, ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʠʩʢ ʧʦ 

ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʠ ʥʘʠʤʝʥʦʚʘʥʠʷʤ ʠʩʪʦʯʥʠʢʦʚ ʠʟ ʥʘʡʜʝʥʥʳʭ ʪʝʢʩʪʦʚʳʭ ʠʣʠ 

ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʤʠʤʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʚʝʜʫʪ ʠʥʪʝʥʩʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʘʩʧʝʢʪʝ (ʠʥʬʦʨʝʩʫʨʩʳ ʉʐɸ, ʂʘʥʘʜʳ, ʉʠʥʛʘʧʫʨʘ). ʌʨʘʥʮʠʷ, ʗʧʦʥʠʷ, 

ɻʝʨʤʘʥʠʷ, ʥʘʦʙʦʨʦʪ, ʤʝʥʝʝ ʘʢʪʠʚʥʳ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʦʪʢʨʳʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʚʳʟʚʘʥʦ, ʚʦʟʤʦʞʥʦ, ʷʟʳʢʦʚʳʤʠ ʙʘʨʴʝʨʘʤʠ, ʪʘʢ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʷʟʳʢ ʥʘʫʯʥʦʛʦ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ï 

ʘʥʛʣʠʡʩʢʠʡ, ʘ ʬʨʘʥʮʫʟʩʢʠʡ, ʥʝʤʝʮʢʠʡ, ʷʧʦʥʩʢʠʡ ʤʝʥʝʝ ʘʢʪʠʚʥʳ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ. ʂʦʥʝʯʥʦ, ʥʘ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ 

ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʚʝʜʫʪ ʩʘʡʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ ʦʜʥʘʢʦ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʩʠʣʴʥʦ 

ʨʘʟʣʠʯʘʝʪʩʷ. ɸʥʛʣʦʷʟʳʯʥʘʷ ʚʝʨʩʠʷ ʥʝ ʚʩʝʛʜʘ ʘʥʘʣʦʛʠʯʥʘ ʩʘʡʪʫ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʷʟʳʢʝ. ɸʢʪʠʚʥʦʩʪʴ ʂʘʥʘʜʳ (ʦʩʦʙʝʥʥʦ ʂʚʝʙʝʢʘ), 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ 2-ʭ ʷʟʳʢʘʭ (ʜʫʙʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʣʠʯʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʚʝʨʩʠʡ ʩʘʡʪʦʚ ʠ ʪ.ʧ.). ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʨʘʥʠʮʘ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʘʭ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʉʐɸ ʠ ʂʘʥʘʜʳ ʥʘʩʪʦʣʴʢʦ ʩʪʝʨʪʳ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʪʨʫʜʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʛʨʘʥʠʮʘ ʜʚʫʭ ʩʪʨʘʥ. ʊʘʢ, ʚ ʩʧʠʩʢʝ ʰʪʘʪʦʚ ɸʤʝʨʠʢʠ ʧʦ 

ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʧʦʤʠʥʘʝʪʩʷ ʦʙʱʠʤ ʩʧʠʩʢʦʤ ʂʚʝʙʝʢ, 

ʆʪʪʘʚʘ (ʙʝʟ ʫʢʘʟʘʥʠʷ ʩʪʨʘʥʳ ʂʘʥʘʜʘ). ʀ, ʥʘʦʙʦʨʦʪ, ʛʨʘʥʠʮʘ ʚ ʧʨʝʜʝʣʘʭ 

ɽʚʨʦʩʦʶʟʘ (ɻʝʨʤʘʥʠʷ ï ʌʨʘʥʮʠʷ) ʙʦʣʝʝ ʚʳʜʝʣʷʝʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 
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ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟ-ʟʘ ʷʟʳʢʦʚʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʦʜʭʦʜʘʭ ʢ 

ʠʩʪʦʯʥʠʢʘʤ. ʆʙʱʝʝʚʨʦʧʝʡʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʧʨʦʛʨʘʤʤʳ ʥʝ ʠʤʝʶʪ ʩʠʩʪʝʤʥr ʭ 

ʩʩʳʣʦʢ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʘʡʪʘʭ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ɽʚʨʦʩʦʶʟʘ. ɺ ʮʝʣʦʤ, ʪʘʢʘʷ 

ʧʨʦʙʣʝʤʘ, ʢʘʢ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʠʥʬʦʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

 ʆʩʦʙʝʥʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʥʦʠʥʜʫʩʪʨʠʷ, ʚ ʩʠʣʫ ʤʘʣʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʚʣʝʯʝʥʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʘʪʝʥʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʦʙʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʠʥʬʦʨʝʩʫʨʩʘʤʠ ʥʘ 

ʷʟʳʢʝ ʩʪʨʘʥʳ ʩ ʘʢʩʝʣʝʨʘʮʠʝʡ ʧʦ ʢʨʠʪʝʨʠʷʤ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʠ 

ʜʨʫʛʠʤ ʥʘʫʯʥʳʤ ʢʨʠʪʝʨʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦʚʦʩʪʥʳʭ ʣʝʥʪ ʠ ʩʦʙʳʪʠʡʥʳʭ 

ʠʥʬʦʧʦʚʦʜʦʚ.  

ʆʪʨʘʩʣʝʚʦʡ ʢʨʠʪʝʨʠʡ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ  ʥʘʥʦʠʥʜʫʩʪʨʠʠ 

ʩʪʠʨʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʩʘʤʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ: ʦʪʤʝʯʘʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʚʩʝʤ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʦʪʨʘʩʣʷʤ. ɸʚʠʘʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʢʦʩʤʦʩ, ʥʘʫʢʠ ʦ 

ʞʠʟʥʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʯʝʣʦʚʝʢʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ,  

ʙʠʦʬʘʨʤʘʢʦʣʦʛʠʷ ʠ ʭʠʤʠʯʝʩʢʠʝ ʦʪʨʘʩʣʠ, ʪʝʢʩʪʠʣʴʥʳʝ ʠ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ  

- ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʩʢʚʦʟʥʳʤ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ ʪʠʧʘ 1, 3, 4. ʀ, ʥʘʦʙʦʨʦʪ, ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʧʦʪʦʢʠ ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ, ʜʦʩʪʫʧʳ ʢ ʥʠʤ ʨʘʟʛʨʘʥʠʯʝʥʳ ʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʳ (ʚʩʝ ʨʝʩʫʨʩʳ ʪʨʝʙʫʶʪ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʨʝʰʝʥʠʝ ʦ ʜʦʩʪʫʧʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʤ ʦʧʝʨʘʪʦʨʦʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʩʠʩʪʝʤʳ). ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʥʘʧʦʣʥʝʥʠʝ ʚ ʩʝʢʪʦʨʘʭ ʠʥʬʦʨʤʘʮʠʠ ʪʠʧʘ 1 ʠ 3 ʙʦʣʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʠ 

ʧʦʣʥʦʝ. ɺ ʩʝʢʪʦʨʝ 2 ʘʥʘʣʠʟ ʧʨʦʚʝʩʪʠ ʩʣʦʞʥʦ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʦʩʪʫʧ ʢ 

ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʫʩʣʦʚʠʷʭ ʧʣʘʪʥʳʭ ʠʣʠ ʦʙʤʝʥʥʳʭ 

(ʨʘʟʤʝʱʝʥʠʝ ʩʚʦʝʡ ʧʫʙʣʠʢʘʮʠʠ ʚ ʦʙʤʝʥ ʥʘ ʜʦʩʪʫʧ ʢ ʧʣʦʱʘʜʢʝ, ʥʘʧʨʠʤʝʨ).   
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ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʨʝʛʫʣʷʪʦʨʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʣʘʩʪʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʥʘʧʨʠʤʝʨ, ʚʳʜʝʣʠʪʴ 

ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ ʧʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʗʧʦʥʠʠ ʙʳʣʦ 

ʦʯʝʥʴ ʩʣʦʞʥʦ, ʚ ʩʚʷʟʠ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ. ɺʦ ʤʥʦʛʠʭ ʦʪʯʝʪʘʭ ʵʢʩʧʝʨʪʦʚ ɺʩʝʤʠʨʥʦʛʦ  ɹʘʥʢʘ, ʆʕʉɼ, ʄʆʊ ʠ 

ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʉʐɸ ʠ ʗʧʦʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʩʪʨʘʥʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʥʝʪ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʚʘʣʠʬʠʢʘʮʠʡ. ʆʜʥʘʢʦ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʚ ʥʠʭ ʝʩʪʴ 

ʵʪʠ ʩʠʩʪʝʤʳ, ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʟʘʢʦʥʳ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʪʨʫʜʝ, 

ʧʨʦʚʦʜʷʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʝʨʪʠʬʠʢʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʬʝʩʩʠʡ ʠʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ. ɹʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʥʘʩʪʦʷʱʝʛʦ 

ʦʪʯʝʪʘ. 

ʇʨʠ ʵʪʦʤ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥ ʦ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ 

ʩʪʨʫʢʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʣʫʯʰʝ ʚʩʝʛʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ 

ʂʚʝʙʝʢʝ (ʂʘʥʘʜʘ) ʠ ʉʐɸ. ʅʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚʦ ʚʩʝʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʣʦʛʠʢʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦ ʛʣʫʙʠʥʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ. ʊʘʢ, ʧʨʦʛʨʘʤʤʘ RED SEAL3 ʚ ʂʘʥʘʜʝ ʦʪʣʠʯʘʝʪʩʷ ʧʦ 

ʧʨʦʜʚʠʞʝʥʠʶ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʧʨʘʢʪʠʢ ʅʉʂ ʩʪʨʘʥ ʤʠʨʘ. ʇʨʠ ɻʪʦʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʪʘʣʦʚ, ʢʦʪʦʨʳʝ ʙʳ ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʣʠ ʨʦʣʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʷʭ ʠ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠʤʝʥʥʦ ʚ ʧʨʦʬʝʩʩʠʷʭ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ 

ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʥʝ ʚʳʜʝʣʝʥʦ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ ʨʦʩʩʠʡʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʣʘʪʬʦʨʤ r http://www.monrf.ru/ (ʄʝʞʦʪʨʘʩʣʝʚʦʝ ʦʙʲʝʜʠʥʝʥʠʝ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ) ʠ http://spknano.ru/ (ʉʦʚʝʪ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʢʚʘʣʠʬʠʢʘʮʠʷʤ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ) ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʤʝʪʦʜʦʣʦʛʠʠ 

ʥʘ ʬʦʥʝ ʠʩʪʦʯʥʠʢʦʚ ʜʨʫʛʠʭ ʩʪʨʘʥ. ɼʘʥʥʳʝ ʨʝʩʫʨʩʳ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʝʜʝʨʘʣʴʥʳʝ ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ 

                                                           
3 http://www.red-seal.ca/ 

http://www.monrf.ru/
http://spknano.ru/
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ʪʦʣʴʢʦ ʟʘʥʠʤʘʶʪʩʷ ʚʦʧʨʦʩʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, 

ʦʙʲʝʜʠʥʷʶʱʝʝ ʵʢʩʧʝʨʪʦʚ ʠʟ ʥʘʫʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʤʝʞʥʳʭ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʧʨʦʬʝʩʩʠʡ ʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʘʥʘʭ ʪʘʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʅʉʂ, ʥʝ 

ʚʳʷʚʣʝʥʦ. ɺʦʟʤʦʞʥʦ, ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʬʦʨʤʝ ʟʘʢʨʳʪʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʥʦ 

ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʥʠ ʥʝ ʥʘʟʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʘʢʪʠʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

 ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʶʪ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʛʨʫʧʧʳ ʧʦ ʪʝʤʘʪʠʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠ ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʩʚʷʟʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʧʣʦʱʘʜʢʘʭ ʚʫʟʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʭʘʙʦʚ. ʆʜʥʘʢʦ ʥʝ ʚʳʷʚʣʝʥʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʧʘʛʘʥʜʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʚʘʣʠʬʠʢʘʮʠʡ ʩ 

ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʦʬʝʩʩʠʠ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. ɺʦʟʤʦʞʥʦ, ʜʘʥʥʳʡ ʬʘʢʪ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʨʝʜʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʩʪʨʘʥʘʭ ɽʉ, ɸʤʝʨʠʢʠ ʠ ɸʟʠʠ ʩ 2014 ʛʦʜʘ, ʩʦʩʪʘʚʣʷʝʪ 1,8 ï 4 

ʯʝʣʦʚʝʢʘ (ʄʉʇ, ʄʉɹ). ɺʩʝ ʞʝ ʢʨʫʧʥʳʝ ʨʘʙʦʪʦʜʘʪʝʣʠ, ʬʦʨʤʠʨʫʶʱʠʝ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʠʚ ʟʘʥʷʪʦʩʪʠ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ (ʪʠʧʘ 

ʬʘʨʤʘʢʦʣʦʛʠʠ, ʘʚʠʘʩʪʨʦʝʥʠʷ, ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʠ ʪ.ʧ.) ʷʚʣʷʶʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʢʨʳʪʳʤʠ ʠ ʥʝ ʧʫʙʣʠʢʫʶʪ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʥʦʨʤʳ ʠ ʧʨʦʮʝʜʫʨʳ 

ʫʧʨʘʚʣʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʧʝʨʩʦʥʘʣʘ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. ɺʦʟʤʦʞʥʦ, ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʟʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ. 

ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʙʦʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦ ʧʨʠʟʥʘʢʫ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ (ʎɸ) ʦʪʤʝʯʝʥʦ ʚʦ ʚʩʝʭ ʥʘʫʯʥʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ, 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. ɺ ʥʘʩʪʦʷʱʝʤ ʧʝʨʠʦʜʝ ʵʪʦ 

ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤʠ ʮʝʣʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʠ 

ʠʥʥʦʚʘʮʠʡ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʠ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʩʢʨʳʪʳ  ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʜʘʣʝʝ. 

ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙ ʅʉʂ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʚʘʣʠʬʠʢʘʮʠʷʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ 

ʢʚʘʣʠʬʠʢʘʮʠʡ, ʦʩʥʦʚʥʳʭ ʧʨʘʢʪʠʢʘʭ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʧʨʦʮʝʜʫʨʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʷʚʣʷʝʪʩʷ 

ʥʝʦʜʥʦʨʦʜʥʦʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʦʥʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ, ʚʠʜʠʤʦ, ʜʣʷ ʦʙʱʝʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʦ ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ, ʘ ʪʘʢʞʝ ʉʠʥʛʘʧʫʨʝ ʜʘʥʥʘʷ ʤʦʜʝʣʴ 

ʨʘʟʚʠʪʠʷ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʟʘʥʷʪʦʩʪʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘ, ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʭʚʘʪ, ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ (ʚ ʯʘʩʪʠ ʦʙʱʝʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ), ʠ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, ʪʦ ʝʩʪʴ ʨʘʟʛʨʘʥʠʯʝʥʠʡ ʜʦʩʪʫʧʦʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʧʨʦʬʝʩʩʠʷʤ, 

ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʪ.ʧ. (ʧʨʠ ʞʝʣʘʥʠʠ ʧʦʣʫʯʠʪʴ ʫʪʦʯʥʝʥʠʷ ʧʦ ʧʨʦʮʝʜʫʨʘʤ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʦʪʜʝʣʴʥʳʤ ʵʪʘʧʘʤ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤʘ 

ʪʨʝʙʫʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ). 

ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʎɸ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʝʪʦʜʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʮʝʥʪʨʦʚ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʘʥʘʭ 

ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʠʞʝ, ʯʝʤ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʅʉʂ, ʦʩʪʘʚʰʠʭʩʷ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ (ʥʘʧʨʠʤʝʨ, ʏʠʣʠ, ɸʥʛʣʠʷ, ʅʦʨʚʝʛʠʷ ʠ ʪ.ʧ.). 

ʆʜʥʘʢʦ ʢʘʨʪʘ ʮʝʥʪʨʦʚ ʅʉʂ ʉʐɸ ʠ ʂʘʥʘʜʳ ʚʧʦʣʥʝ ʠʥʬʦʨʤʘʪʠʚʥʘ, ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʛʨʘʞʜʘʥʘʤ ʵʪʦʡ ʩʪʨʘʥʳ, ʥʦ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʤʠʛʨʘʥʪʘʤ, ʩʪʫʜʝʥʪʘʤ, ʫʯʝʥʳʤ, ʢʦʪʦʨʳʝ ʭʦʪʝʣʠ ʙʳ ʧʨʠʝʭʘʪʴ 

ʫʯʠʪʴʩʷ ʠʣʠ ʨʘʙʦʪʘʪʴ ʚ ʵʪʠ ʩʪʨʘʥʳ. 

ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʎɸ ʦ ʬʫʥʢʮʠʠ, ʨʦʣʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʝʝ ʟʥʘʯʠʤʦʩʪʠ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʎɸ ʦ ʤʝʪʦʜʘʭ ʨʘʙʦʪʳ ʅʉʂ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʜʣʷ ʮʝʣʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʦ ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʚʩʝʭ 
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ʘʥʘʣʦʛʠʯʥʳʭ ʦʜʠʥʦʯʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʈʘʟʥʠʮʘ ʚ 

ʪʝʨʤʠʥʦʣʦʛʠʠ, ʧʨʠʥʮʠʧʘʭ ʧʦʩʪʨʦʝʥʠʷ, ʢʫʣʴʪʫʨʝ ʚʥʝʜʨʝʥʠʷ ʅʉʂ ʠ ʦʮʝʥʢʠ 

ʢʣʚʘʠʬʠʢʘʮʠʡ, ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʜʪʠ ʢ ʦʜʥʦʟʥʘʯʥʳʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷʤ ʠʣʠ 

ʚʳʜʝʣʝʥʠʶ ʝʜʠʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʨʠʤʝʨʦʤ ʘʥʘʣʦʛʠʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʯʝʪ ANALYSE 

comparative de modeles de qualification professionaelle. Formation 

professionnelle et formation continue. [42] 

ʆʪʜʝʣʴʥʳʝ ʪʝʨʤʠʥʳ, ʫʧʦʪʨʝʙʣʷʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʛʨʫʧʧʘʭ (ʥʦʩʠʪʝʣʠ ʷʟʳʢʘ, ʧʝʨʝʚʝʜʝʥʥʳʝ ʪʝʢʩʪʳ ʠ ʪ.ʧ.) ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʧʦʥʷʪʠʷ, ʧʨʝʚʨʘʱʘʶʪ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʡ ʠ ʩʨʘʚʥʝʥʠʝ ʧʦ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʅʘʠʙʦʣʝʝ 

ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʤ, ʛʜʝ ʦʪʜʝʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʥʝ 

ʩʦʛʣʘʩʦʚʳʚʘʶʪ ʧʨʦʛʨʘʤʤʳ ʟʘʥʷʪʦʩʪʠ. ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ 

ʚʥʫʪʨʝʥʥʷʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʚʥʝʰʥʷʷ ʤʠʛʨʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʡ 

ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʨʘʥ. ʊʘʢ, ʚ ɻʝʨʤʘʥʠʠ ʠʣʠ ʂʘʥʘʜʝ, 

ʩʦʭʨʘʥʷʶʱʝʡ ʜʦ ʩʠʭ ʧʦʨ ʛʣʫʙʦʢʠʝ ʨʘʟʨʳʚʳ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʨʝʛʠʦʥʘʤʠ 

ʩʪʨʘʥʳ, ʢʘʢ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʪʘʢ ʠ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ 

ʨʘʟʚʠʪʠʶ, ʚʩʝ ʙʦʣʴʰʝ ʫʛʣʫʙʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʤʦʥʦʪʝʨʨʠʪʦʨʠʠ. ɻʝʨʤʘʥʠʷ 

ʩʪʠʤʫʣʠʨʫʝʪ ʚʥʝʰʥʶʶ ʤʠʛʨʘʮʠʶ ʧʨʠ ʥʘʣʠʯʠʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʩʪʨʘʥʝ. ʊʘʢʠʝ ʞʝ ʧʦʜʭʦʜʳ ʧʦ ʧʨʦʚʠʥʮʠʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʠ ʩʣʘʙʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʮʝʥʪʨʝ 

ʩʪʠʤʫʣʠʨʫʪʁ ʂʚʝʙʝʢ ʨʘʟʚʠʚʘʪʴ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ ʩʪʨʘʥʳ: 

ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʣʝʩʘ. ʆʜʥʘʢʦ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʨʘʟʨʳʚʳ ʚ 

ʫʨʦʚʥʝ ʩʝʛʦʜʥʷʰʥʝʡ ʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʯʝʡ ʩʠʣʳ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠʚʦʜʷʪ ʢ 

ʦʛʨʘʥʠʯʝʥʠʷʤ ʥʘ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʜʚʠʞʝʥʠʷ 

ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʚʦʚʣʝʯʝʥʠʠ ʪʨʝʙʫʝʤʳʭ ʨʝʩʫʨʩʦʚ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʦʪʨʘʩʣʷʭ, ʦ ʧʨʦʛʨʘʤʤʘʭ ʨʘʩʰʠʨʝʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʨʘʙʦʯʠʭ, ʫʯʝʥʳʭ, ʤʝʥʝʜʞʝʨʦʚ, ʠʥʞʝʥʝʨʦʚ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʢʘʟʘʥʦ ʚ 

ʈʘʟʜʝʣʘʭ 5 ʠ 6 ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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2.3. ʅʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʫ ʨʦʩʩʠʡʩʢʠʭ ʘʚʪʦʨʦʚ ʪʝʤʘ ʩʠʩʪʝʤʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʚ ʦʩʥʦʚʥʦʤ, ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʥʠʢʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʠʥʩʪʠʪʫʪʦʚ, ʯʪʦ 

ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʨʳʚ ʤʝʞʜʫ ʧʦʥʷʪʠʡʥʳʤ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʨʷʜʘ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʧʦʥʷʪʠʡ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠʟʥʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʩʪʠʣʷ ʤʳʰʣʝʥʠʷ, ʧʨʠʙʣʠʞʝʥʠʝ ʪʝʤʘʪʠʢʠ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ, ʥʝʦʙʭʦʜʠʤʘ ʪʝʩʥʘʷ ʩʚʷʟʴ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ.[51,52] ʆʪʤʝʯʘʝʪʩʷ ʚʘʞʥʦʩʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩ ʮʝʣʴʶ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʟʤʝʥʷʶʱʝʡʩʷ ʵʢʦʥʦʤʠʢʠ ʠ ʨʳʥʢʘ ʪʨʫʜʘ. ʆʜʥʘʢʦ ʥʘʜʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚʳʜʝʣʷʶʪʩʷ ʠʤʝʥʥʦ ʥʘʫʯʥʳʝ ʮʝʥʪʨʳ 

ʉʐɸ, ʂʘʥʘʜʳ, ʗʧʦʥʠʠ, ʉʠʥʛʘʧʫʨʘ, ɻʝʨʤʘʥʠʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚ ʩʚʦʠʭ ʩʪʨʘʥ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʛʨʘʥʪʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʪʦʤ ʯʠʩʣʝ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ 

ʚ ʧʫʙʣʠʢʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʧʧʦʚʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʪʯʝʪʦʚ ʚʩʝʤʠ ʧʫʙʣʠʯʥʳʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ: ɺʩʝʤʠʨʥʳʡ 

ʙʘʥʢ, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʘʣʶʪʥʳʡ ʬʦʥʜ, ʄʆʊ, ʆʕʉʈ, ʆʆʅ, ʖʅɽʉʂʆ ʠ 

ʜʨʫʛʠʝ. 

ʀʥʪʝʨʝʩʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʠ ʧʦʠʩʢʝ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣ 

ʧʘʨʘʣʣʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʏʠʣʠ, 

ʅʦʨʚʝʛʠʠ, ɹʨʘʟʠʣʠʠ ʠ ʜʨ. (ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʪʯʝʪʳ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʩʘʶʪʩʷ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʜʘʞʝ 

ʩʘʤʳʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʛʨʦʢʦʚ ʟʘʨʦʞʜʘʶʱʠʭʩʷ ʨʳʥʢʦʚ, ʪʠʧʘ ʄʘʣʘʚʠ ʠ ʪ.ʧ.). 
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ʉʦʜʝʨʞʘʪʝʣʴʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠ 

ʦʙʤʝʥ ʤʥʝʥʠʷʤʠ ʩʪʝʡʢʭʦʣʜʝʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʢ ʢʦʪʦʨʳʤ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢʨʘʡʥʝ ʩʢʝʧʪʠʯʥʦ. ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʥʘʫʢʠ ʠ ʦʙʱʝʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʦʥʝʩʝʥʠʠ ʜʦ ʦʙʱʝʩʪʚʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʤʝʥʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ. 

ʆʙʱʝʩʪʚʝʥʥʦʩʪʴ ʥʝʛʘʪʠʚʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʥʠʩʭʦʜʠʪʝʣʴʥʦ ʦʙʲʷʩʥʷʶʱʠʡ ʪʦʥ 

ʫʯʝʥʳʭ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʪʦʥʢʠʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʥʠʤʘʥʠʠ 

ʥʘʫʢʦʡ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʝʛʦ ʠʣʣʶʟʠʡ ʠ 

ʬʦʙʠʡ. ʅʝʦʙʭʦʜʠʤ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʜʠʘʣʦʛ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʛʨʫʧʧʘʤʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʦʣʝ 

ʥʘʥʦʥʘʫʢʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʬʘʢʪʦʨ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʩʫʙʲʝʢʪʠʚʥʳʤ 

ʚʦʩʧʨʠʷʪʠʝʤ ʠ ʦʮʝʥʢʦʡ ʨʝʘʣʴʥʳʭ ʨʠʩʢʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ɼʦʢʘʟʘʪʝʣʴʥʘʷ 

ʵʤʧʠʨʠʯʝʩʢʘʷ ʙʘʟʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʘʷ ʠʭ ʥʘʣʠʯʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʨʘʟʥʳʭ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʦʙʱʝʩʪʚʫ ʥʫʞʥʳ ʚʝʩʢʠʝ ʜʦʚʦʜʳ ʠ ʯʝʩʪʥʦʝ 

ʦʙʩʫʞʜʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʘʩʧʝʢʪʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. [44, 55, 

56] 

ʊʘʢʞʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ ʧʝʨʝʰʣʦ ʢ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʩʧʨʦʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʬʦʨʩʘʡʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʧʝʨʝʚʦʜʠʪʴ ʥʘʫʯʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʩʝʢʪʦʨ ʨʝʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ çʚʳʛʦʨʘʥʠʷè ʩʪʘʨʪʘʧʦʚ ʟʘʩʪʘʚʠʣ ʚʩʝ ʩʪʨʘʥʳ 

ʠʟʤʝʥʠʪʴ ʧʦʜʭʦʜʳ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʷʤʠ ʠ 

ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʅʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʝ ʤʦʜʝʣʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʢʦʥʛʣʦʤʝʨʘʪʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʨʧʦʨʘʮʠʷ ʠ ʄʉʇ ʚ ʯʘʩʪʠ ʧʣʘʥʦʚʦʛʦ ʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ (ɻʝʨʤʘʥʠʷ, 

ʉʠʥʛʘʧʫʨ, ʂʠʪʘʡ, ʉʐɸ, ʂʘʥʘʜʘ). 
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2.4. ʉʘʡʪʳ ʦʩʥʦʚʥʳʭ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʟʚʠʪʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʠʣʠ ʘʥʘʣʦʛʦʚ 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʫʞʜʝʥʠʷ ʉʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ NNI (ʉʐɸ) ʚ 2016 ʛʦʜʫ 

ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʙʳʣʠ ʥʘʟʚʘʥʳ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʜʣʷ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ. ʋʯʘʩʪʥʠʢʠ ʜʠʩʢʫʩʩʠʡ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʥʘʫʯʥʳʝ ʨʘʙʦʪʥʠʢʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʪʚʦʨʯʝʩʢʠʤʠ, ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʠ ʧʨʝʜʧʨʠʠʤʯʠʚʳʤʠ, ʠ ʙʳʪʴ ʚ 

ʩʦʩʪʦʷʥʠʠ ʯʝʪʢʦ ʦʙʱʘʪʴʩʷ ʠ ʨʘʙʦʪʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ. NNI ʩʪʘʣ 

ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʥʝʢʦʪʦʨʳʝ ʵʢʩʧʝʨʪʳ 

ʦʪʤʝʪʠʣʠ, ʯʪʦ NNI ʙʳʣ çʢʦʥʝʯʥʳʤ ʧʣʘʚʠʣʴʥʳʤ ʢʦʪʣʦʤè ʜʣʷ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʘʢʪʠʢʦʚ ʧʣʦʱʘʜʢʘʤʠ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʳ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. [22] 

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʜʣʷ ʧʨʦʨʳʚʘ ʚ ʧʨʦʮʝʩʩʘʭ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ 

ʨʘʙʦʯʝʡ ʩʠʣʳ ʦʪʨʘʩʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʠʨʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʧʝʨʝʜʦʚʦʡ 

ʦʧʳʪ ʠ ʨʝʩʫʨʩʳ ʜʣʷ ʫʯʠʪʝʣʝʡ, ʥʫʞʥʳ ʙʠʨʞʠ ʩʪʘʞʠʨʦʚʦʢ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʪʫʨʳ 

ʠ ʚʠʨʪʫʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪ, ʠʛʨʦʚʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʳʝ ʤʝʜʠʘ4  

ʅʘʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʉʐɸ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʞʝʩʪʢʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ, 

ʙʦʣʝʝ 280 ʧʨʦʬʝʩʩʠʡ ʦʪʥʝʩʝʥʳ ʢ ʯʠʩʣʫ ʩʪʨʦʛʦ ʣʠʮʝʥʟʠʨʫʝʤʳʭ (ʪ.ʝ. ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʪʘʢʦʡ ʧʨʦʬʝʩʩʠʠ ʤʦʞʥʦ ʪʦʣʴʢʦ ʯʝʨʝʟ ʦʙʷʟʘʪʝʣʴʥʳʡ ʵʢʟʘʤʝʥ ʧʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ). ʆʜʥʘʢʦ ʚ ʯʠʩʣʝ ʵʪʠʭ 280 ʧʨʦʬʝʩʩʠʡ 

ʥʝ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ. ʊʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʱʝ ʙʦʣʝʝ 

ʫʛʣʫʙʣʝʥʥʳʡ ʧʦʠʩʢ, ʦʜʥʘʢʦ, ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ, ʧʦʜʛʦʪʦʚʢʝ 

ʧʝʜʘʛʦʛʦʚ, ʨʘʟʚʠʪʠʶ ʠ ʪʨʝʥʠʥʛʘʤ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ ʥʘʥʦʠʥʜʫʩʪʨʠʠ 

                                                           
4 http://nanohub.org/ 
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ʩʦʙʠʨʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʟʣʘʭ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʦ ʪʝʤʝ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ.  

ʅʝʜʘʚʥʦ ʚʩʪʫʧʠʚʰʠʡ ʚ ʟʘʢʦʥʥʫʶ ʩʠʣʫ ɿʘʢʦʥ ʦʙ ʠʥʥʦʚʘʮʠʷʭ ʠ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʚ ʦʙʣʘʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ (WIOA) 2014 ʛʦʜʘ5 ʚʢʣʶʯʘʝʪ 

ʦʙʥʦʚʣʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʚʩʝʦʙʲʝʤʣʶʱʫʶ ʦʩʥʦʚʫ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʢʘʨʴʝʨʥʳʭ ʧʫʪʝʡ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ, ʤʝʩʪʥʦʤ ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʤ (ʧʦ ʪʠʧʫ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʨʘʞʜʘʥʠʥʘ) ʫʨʦʚʥʷʭ. WIOA 

ʦʧʨʝʜʝʣʷʝʪ ʢʘʨʴʝʨʥʳʡ ʧʫʪʴ ʢʘʢ çʩʦʯʝʪʘʥʠʝ ʩʪʨʦʛʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʫʯʝʥʠʷ ʠ ʜʨʫʛʠʭ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ: 

(A) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʵʢʦʥʦʤʠʢʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ; 

(B) ʛʦʪʦʚʠʪ ʠʥʜʠʚʠʜʫʫʤʘ ʢ ʫʩʧʝʭʫ ʚ ʣʶʙʦʤ ʠʟ ʧʦʣʥʦʛʦ ʩʧʝʢʪʨʘ 

ʚʘʨʠʘʥʪʦʚ ʩʨʝʜʥʝʛʦ ʠʣʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ 

ʫʯʝʥʠʯʝʩʪʚʘ; 

(C) ʚʢʣʶʯʘʝʪ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʥʜʠʚʠʜʫʫʤʘ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʘʨʴʝʨʳ ʯʝʣʦʚʝʢʘ; 

(D) ʚʢʣʶʯʘʝʪ, ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʝʜʣʘʛʘʝʤʦʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚ ʪʦʤ ʞʝ ʢʦʥʪʝʢʩʪʝ, ʯʪʦ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʢʘʜʨʦʚ, ʠ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʥʷʪʠʷ ʠʣʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ; 

(E) ʦʨʛʘʥʠʟʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ ʠ ʜʨʫʛʠʝ ʫʩʣʫʛʠ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʫʩʢʦʨʠʪʴ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʠ ʢʘʨʴʝʨʥʳʡ ʨʦʩʪ ʯʝʣʦʚʝʢʘ ʚ ʪʦʡ ʤʝʨʝ, ʚ 

ʢʘʢʦʡ ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ; 

(F) ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʤʫ ʣʠʮʫ ʧʦʣʫʯʠʪʴ ʜʠʧʣʦʤ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ ʠʣʠ ʝʛʦ ʧʨʠʟʥʘʥʥʳʡ ʵʢʚʠʚʘʣʝʥʪ ʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʠʥ ʧʨʠʟʥʘʥʥʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʨʝʜʠʪ; ʘ ʪʘʢʞʝ 

                                                           
5 https://www.congress.gov/ 
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(G) ʧʦʤʦʛʘʝʪ ʠʥʜʠʚʠʜʫʫʤʫ ʚʦʡʪʠ ʠʣʠ ʧʨʦʜʚʠʥʫʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʥʷʪʠʷ ʠʣʠ ʢʣʘʩʪʝʨʘ ʪʨʫʜʘ. ç[ʈʘʟʜʝʣ 3 (7) WIOA]6 

ʆʯʝʥʴ ʚʘʞʥʦ ʟʜʝʩʴ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʬʝʩʩʠʷʤ 

ʠʟʣʦʞʝʥʳ ʥʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʘ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʘʭ ʠʣʠ 

ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, 

ʚʩʝ ʛʨʘʥʪʳ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʚ ʉʐɸ 

ʦʬʦʨʤʣʷʶʪʩʷ ʩʪʨʦʛʦ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʧʝʨʩʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ PI. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ/ ɼʠʨʝʢʪʦʨ ʧʨʦʝʢʪʘ (PI/PD) - ʵʪʦ ʣʠʮʦ, 

ʥʘʟʥʘʯʝʥʥʦʝ ʛʨʘʥʪʦʧʦʣʫʯʘʪʝʣʝʤ ʠ ʫʪʚʝʨʞʜʝʥʥʦʝ NSF, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʦʪʚʝʯʘʪʴ ʟʘ ʥʘʫʯʥʦʝ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘ. ʊʝʨʤʠʥ çʛʣʘʚʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴè ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʘ 

ʪʝʨʤʠʥ çʜʠʨʝʢʪʦʨ ʧʨʦʝʢʪʘè ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʫʯʥʦʤ ʠ ʠʥʞʝʥʝʨʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʜʨʫʛʠʭ ʧʨʦʝʢʪʘʭ.7 ɺ ʢʦʥʪʝʢʩʪʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ, PI ʷʚʣʷʝʪʩʷ ʣʠʮʦʤ, ʢʦʪʦʨʦʝ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʧʨʷʤʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʟʘʚʝʨʰʝʥʠʝ ʬʠʥʘʥʩʠʨʫʝʤʦʛʦ ʧʨʦʝʢʪʘ, ʥʘʧʨʘʚʣʷʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʪʯʝʪʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʘʛʝʥʪʩʪʚʦ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ. 

ʍʦʪʷ ʛʣʘʚʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ ʚ 

ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʪʦʤʫ, ʯʪʦ ʦʥʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʜʝʣʘʶʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʬʦʨʤʠʨʫʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʠ ʦʧʠʩʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʣʘʚʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

PI ʫʯʘʩʪʚʫʶʪ ʚ ʥʘʫʢʝ, ʚ ʨʝʘʣʠʟʘʮʠʠ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʧʨʘʢʪʠʢ: 

çʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʝè, çʠʥʥʦʚʘʮʠʠ ʠ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤè, çʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʠ ʤʦʜʝʣʝʡè ʠ çʙʨʦʢʝʨʩʢʘʷ ʥʘʫʢʘè. 

ʍʦʪʷ çʬʦʢʫʩʠʨʦʚʘʥʠʝè ʠ çʥʦʚʘʪʦʨʩʪʚʦè ʦʩʪʘʶʪʩʷ ʙʣʠʟʢʠʤʠ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʝʢʪʘʤʠ, çʬʦʨʤʠʨʦʚʘʥʠʝè ʠ çʧʦʩʨʝʜʥʠʯʝʩʪʚʦè ʙʦʣʴʰʝ ʥʘʧʦʤʠʥʘʶʪ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ, 

                                                           
6 http://cte.ed.gov/ 

7 https://www.nsf.gov/ 

https://en.wikipedia.org/wiki/Federal_funding
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ʠʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮ ʤʝʞʜʫ ʪʝʤʘʤʠ, ʛʨʫʧʧʘʤʠ, ʩʦʦʙʱʝʩʪʚʘʤʠ, ʦʪʨʘʩʣʷʤʠ ʠ 

ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺʥʝʰʥʷʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʪʦ, ʢʘʢ ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʘʟʥʳʭ ʧʨʘʢʪʠʢʘʭ, ʬʦʨʤʠʨʫʝʪ ʨʦʣʠ PI ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʥʳʭ ʤʠʨʦʚ ʠ 

ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʮ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʥʘʥʠʡ ʠ ʨʳʥʢʦʚ. ʀʟʫʯʝʥʠʝ ʧʨʘʢʪʠʢʠ PI ʠ ʠʭ 

ʢʦʤʙʠʥʘʮʠʡ ʧʨʦʜʚʠʛʘʝʪ ʟʥʘʥʠʷ ʦʙ ʠʭ ʨʦʣʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʤʝʞʜʫ ʥʘʫʯʥʦʡ ʧʦʣʠʪʠʢʦʡ ʠ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʧʦʜʯʝʨʢʠʚʘʷ ʠʭ ʨʦʣʴ ʢʘʢ ʥʘʫʯʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. 

ɼʘʣʝʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʪʦʪ ʩʝʢʪʦʨ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʨʘʩʢʨʳʚʘʪʴʩʷ 

ʧʦʜʨʦʙʥʝʝ. ʄʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʦʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʨʦʬʝʩʩʠʡ, 

ʩ ʧʝʨʝʯʥʝʤ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʥʘʜʝʣʝʥʠʝʤ ʢʦʥʢʨʝʪʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ 

ʨʝʰʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ: ʪʨʘʥʩʬʝʨʫ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ʚ ʩʝʢʪʦʨ ʨʝʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ.  

 

ʈʠʩʫʥʦʢ 5.  ʂʘʨʪʘ  ʨʝʩʫʨʩʥʳʭ ʮʝʥʪʨʦʚ R&D NANOTECH ʉʐɸ. 

URL:  https://www.nano.gov/USnanoresourcemap 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʂʘʥʘʜʝ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʜʦʩʪʫʧʥʳʭ ʚ ʤʠʨʝ. ɺʩʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʩʦʙʨʘʥʳ ʥʘ ʩʘʡʪʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʘʭ. 

http://www.mess.gouv.qc.ca/
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ʈʠʩ. 6 ʇʨʠʤʝʨ ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʘʡʪʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʚʝʙʝʢʘ. 

ʀʩʪʦʯʥʠʢ:http://www.emploiquebec.gouv.qc.ca/  

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʜʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ ʚ ʦʪʯʝʪʝ. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʧʝʨʝʯʝʥʴ ʩʘʡʪʦʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʩʪʘʚʰʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʦʪʦʙʨʘʥʥʳʤʠ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʢʨʠʪʝʨʠʝʚ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʠʟ ʩʫʤʤʳ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʭr ʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʦʪʨʘʩʣʝʚʳʭ ʘʥʘʣʦʛʦʚ. 

1. ʆʙʱʠʝ ʠʩʪʦʯʥʠʢʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʩʦʙʠʨʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ: 

1.1. http://www.vsemirnyjbank.org/ 

1.2. http://www.oecd.org/ 

1.3. http://www.ilo.org/ 

1.4. https://en.unesco.org/ 

1.5. http://www.nanotechindustriesinc.com/ 

1.6. http://www.nanotech-now.com/ 

1.6.1. http://www.imf.org/en/Data 

1.6.2. http://www.heritage.org/index/country/ 

1.6.3. https://fr.tradingeconomics.com/ 

1.6.4. http://databank.worldbank.org/ 

1.6.5. http://spknano.ru/ 

1.6.6. http://www.monrf.ru/ 

1.6.7. https://eubusinessinjapan.eu/sectors/nanotechnology/about-nanotechnology 

1.6.8. https://en.oxforddictionaries.com/ 

http://www.emploiquebec.gouv.qc.ca/
http://www.vsemirnyjbank.org/
http://www.oecd.org/
http://www.ilo.org/
https://en.unesco.org/unesco_science_report
http://www.nanotechindustriesinc.com/
http://www.nanotech-now.com/
http://www.heritage.org/index/country/canada
https://fr.tradingeconomics.com/
http://databank.worldbank.org/
http://spknano.ru/
http://www.monrf.ru/
https://eubusinessinjapan.eu/sectors/nanotechnology/about-nanotechnology
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2. ʉʆɽɼʀʅɽʅʅʓɽ ʐʊɸʊʓ ɸʄɽʈʀʂʀ: 

2.1. https://www.usajobs.gov/ 

2.2. https://www.nano.gov/ 

2.3. http://www.nnci.net/ 

2.4. https://www.opm.gov/ 

2.5. https://www.nsf.gov/ 

2.6. http://nano4me.org/ 

2.7. http://www.tinytechjobs.com/ 

2.8. http://www.nanovip.com/ 

2.9. http://www.foresight.org/ 

2.10. nanoHUB.org 

2.11. https://www.braininitiative.nih.gov/ 

2.12. https://www.congress.gov/ 

2.13. https://www.foresight.org/ 

3. ʂɸʅɸɼɸ: 

3.1. http://legisquebec.gouv.qc.ca/fr/ 

3.2. http://www.justice.gouv.qc.ca/ 

3.3. http://www.nanoquebec.ca/ 

3.4. http://www.irsst.qc.ca/ 

3.5. http://www.ethique.gouv.qc.ca/ 

3.6. http://www.emploiquebec.gouv.qc.ca/ 

3.7. https://www.mess.gouv.qc.ca/ 

3.8. http://www4.gouv.qc.ca/ 

3.9. http://www.nint-innt.ca/ 

3.10. http://www.red-seal.ca/ 

3.11. http://www.itabc.ca/red-seal-program 

4. ɻɽʈʄɸʅʀʗ: 

4.1. http://www.nanoingermany.com/ 

4.2. http://www.nanomat.de/ 

4.3. http://www.nanopartikel.info/ 

https://www.usajobs.gov/
https://www.nano.gov/
http://www.nnci.net/
https://www.opm.gov/
https://www.nsf.gov/
http://nano4me.org/
http://www.tinytechjobs.com/
http://www.nanovip.com/
http://www.foresight.org/cms/resources/111
https://nanohub.org/publications/118
https://www.braininitiative.nih.gov/
https://www.congress.gov/
https://www.foresight.org/
http://legisquebec.gouv.qc.ca/fr/
http://www.justice.gouv.qc.ca/
http://www.nanoquebec.ca/fr/les-nanos-au-quebec.php
http://www.irsst.qc.ca/
http://www.ethique.gouv.qc.ca/fr/publications/nanotechnologies.html
http://www.emploiquebec.gouv.qc.ca/
https://www.mess.gouv.qc.ca/
http://www4.gouv.qc.ca/EN/Portail/Citoyens/Pages/accueil.aspx
http://www.nint-innt.ca/
http://www.red-seal.ca/
http://www.itabc.ca/red-seal-program
http://www.nanoingermany.com/
http://www.nanomat.de/
http://www.nanopartikel.info/
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4.4. https://www.kofa.de/ 

4.5. https://www.bmbf.de/ 

4.6.  http://www.bmwi.de/  

4.7. http://nanotech.lawbc.com/ 

5. ʉʀʅɻɸʇʋʈ: 

5.1. https://www.iesingapore.gov.sg/  

5.2. http://www.iom-world.sg/  

5.3. http://www.safenano.org/ 

5.4. http://www.enpra.eu/ 

5.5. http://www.meetingsint.com/ 

5.6. http://www.bitcongress.com/  

5.7. http://www.unesco.org/  

5.8. http://www.eubusinessinjapan.eu/ 

5.9. https://www.a-star.edu.sg 

5.10. http://www.nas.gov.sg/ 

5.11. https://www.edb.gov.sg/ 

6. ʗʇʆʅʀʗ: 

6.1. http://www.eubusinessinjapan.eu/ 

6.2. https://www.nature.com/ 

6.3. http://www.eu-japan.eu/ 

6.4. https://tradesecrets.alberta.ca/  

6.5. https://alis.alberta.ca/  

6.6. http://noc.esdc.gc.ca/ 

6.7. http://www.niad.ac.jp/ 

6.8. http://asemlllhub.org/policies-and-practices-updated/japanlllstrategy/ 

6.9. http://www-old.niad.ac.jp/ 

6.10. http://www.mext.go.jp/ 

6.11. http://www.mext.go.jp/ 

6.12. http://www.kyushu-u.ac.jp/en/ 

6.13. https://www.k-uip.co.jp/english/ 

https://www.kofa.de/
https://www.bmbf.de/
http://www.bmwi.de/Redaktion/DE/Dossier/fachkraeftesicherung.html
https://www.iesingapore.gov.sg/search?cx=related&q=nano
http://www.iom-world.sg/research/nanotechnology-research/
http://www.safenano.org/
http://www.enpra.eu/
http://www.meetingsint.com/
http://www.bitcongress.com/nano2016/
http://www.unesco.org/new/en/media-services/single-view/news/nanotechnology_is_a_growing_research_priority/back/128710
http://www.eubusinessinjapan.eu/sectors/nanotechnology/about-nanotechnology
https://www.a-star.edu.sg/
http://www.nas.gov.sg/
https://www.edb.gov.sg/
http://www.eubusinessinjapan.eu/
https://www.nature.com/nature/journal/v408/n6812/full/408624a0.html
http://www.eu-japan.eu/sites/default/files/publications/docs/nanotechinjapan.pdf
https://tradesecrets.alberta.ca/trades-occupations/trade-and-occupation-regulations/
https://alis.alberta.ca/explore-education-and-training/pay-for-your-education/scholarships-and-bursaries/
http://noc.esdc.gc.ca/
http://www.niad.ac.jp/
http://asemlllhub.org/policies-and-practices-updated/japanlllstrategy/
http://www-old.niad.ac.jp/
http://www.mext.go.jp/
http://www.mext.go.jp/
http://www.kyushu-u.ac.jp/en/
https://www.k-uip.co.jp/english/
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6.14. http://www.stat.go.jp/english/index.htm 

7. ʌʈɸʅʎʀʗ: 

7.1. http://www.entreprises.gouv.fr/ 

7.2. https://www.industrie-techno.com/ 

7.3. http://ressources.campusfrance.org/ 

7.4. http://veillenanos.fr/ 

7.5. http://www.scoop.it/ 

7.6. http://www.lalibre.be/ 

7.7. http://www.diplomatie.gouv.fr/ 

7.8. https://www.legifrance.gouv.fr/ 

7.9. https://e-justice.europa.eu/ 

7.10. http://www.fafpm.org/ 

7.11. http://www.fafcea.com/ 

7.12. http://communication-agefice.fr/ 

 

ɺ ʦʙʣʘʩʪʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʚʘʣʠʬʠʢʘʮʠʡ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤʠ ʠ 

ʦʙʲʝʢʪʠʚʥʦ ʠʥʬʦʨʤʠʨʫʶʱʠʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʘʡʪʳ ʉʐɸ, 

ʂʘʥʘʜʳ, ɻʝʨʤʘʥʠʠ, ʉʠʥʛʘʧʫʨʘ.  

ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʌʨʘʥʮʠʠ ʠ ʗʧʦʥʠʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʤʝʥʴʰʝ 

ʚʩʝʛʦ ʜʦʩʪʫʧʥʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʪʝʡ ʥʝ ʠʤʝʶʪ 

ʘʥʘʣʦʛʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʇʝʨʝʚʦʜ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʟ-ʟʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʮʝʩʩʫ (ʚʦ 

ʌʨʘʥʮʠʠ, ʥʘʧʨʠʤʝʨ, ʙʦʣʝʝ 18 000 ʧʨʦʬʩʪʘʥʜʘʨʪʦʚ, ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʛʦʨʷʯʦ ʦʙʩʫʞʜʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʝʨʝʟʘʛʨʫʟʢʝ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʡ). ʊʝʢʫʱʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʦ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ 

ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ, ʪʝʤ ʙʦʣʝʝ 

ʦʥʘ ʥʝ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʪʦʢ ʚʳʩʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟ-ʟʘ 

ʜʨʫʛʠʭ ʩʪʨʘʥ, ʠʣʠ ʤʦʪʠʚʠʨʦʚʘʪʴ ʤʦʣʦʜʝʞʴ ʥʘ ʧʨʠʭʦʜ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ 

http://www.stat.go.jp/english/index.htm
http://www.entreprises.gouv.fr/
https://www.industrie-techno.com/
http://ressources.campusfrance.org/catalogues_recherche/recherche/fr/rech_nano_fr.pdf
http://veillenanos.fr/wakka.php?wiki=IndustriesNanoFrance
http://www.scoop.it/
http://www.lalibre.be/
http://www.diplomatie.gouv.fr/
https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000000689714&dateTexte=20170816
https://e-justice.europa.eu/content_law-2-en.do
http://www.fafpm.org/
http://www.fafcea.com/
http://communication-agefice.fr/
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ʦʪʨʘʩʣʠ. ʇʨʠ ʵʪʦʤ ʪʝʤʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʡ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʷʨʢʠʭ ʣʦʟʫʥʛʦʚ ʧʨʝʜʚʳʙʦʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʕ.ʄʘʢʨʦʥʘ ʚ 2017 ʛʦʜʫ. 

ʗʧʦʥʠʷ ʥʘ ʪʝʢʫʱʫʶ ʜʘʪʫ ʩʦʩʨʝʜʦʪʦʯʠʣʘʩʴ ʥʘ ʚʦʧʨʦʩʘʭ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʪʠʤʫʣʦʤ ʩʪʨʘʥʳ ʚ ʚʦʧʨʦʩʘʭ ʢʚʘʣʠʬʠʢʘʮʠʡ. ɺʦʧʨʦʩ 

ʧʨʠʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ʟʘʩʪʘʚʣʷʝʪ ʗʧʦʥʠʶ ʚʳʥʦʩʠʪʴ  

ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʦʣʫʯʘʝʤʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʚʫʟʘʭ ʠ ʢʦʨʧʦʨʘʮʠʷʭ ʥʘ 

ʧʣʦʱʘʜʢʫ ʥʝʟʘʚʠʩʠʤʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʵʢʩʧʝʨʪʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʗʧʦʥʠʷ ʚʧʝʨʚʳʝ ʩʪʨʝʤʠʪʩʷ ʩʪʘʪʴ ʙʦʣʝʝ ʦʪʢʨʳʪʦʡ ʜʣʷ ʤʠʛʨʘʥʪʦʚ, ʦʜʥʘʢʦ 

ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʥʝʝ ʩʪʫʜʝʥʪʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʫʯʝʥʳʝ, 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ. ʇʨʠ ʵʪʦʤ ʷʟʳʢʦʚʳʝ ʙʘʨʴʝʨʳ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʤʝʥʘ. 

2.5.  ʉʘʡʪʳ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ/ʠʣʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ  

 

ɺ ʮʝʣʦʤ ʥʘʙʣʶʜʝʥʠʷ ʚʳʷʚʣʷʶʪ ʬʘʢʪʦʨ ʧʝʨʝʭʦʜʘ ʀʥʪʝʨʥʝʪ-ʩʝʪʠ ʚ 

ʨʘʟʨʷʜ ʚʳʩʦʢʦʟʘʪʨʘʪʥʳʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʧʨʦʝʢʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 

ʊʠʧʳ ʠ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʩʫʨʩʦʚ ʧʦʢʘʟʳʚʘʶʪ ʩʪʨʝʤʠʪʝʣʴʥʦʝ 

ʦʙʥʦʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ: ʩʪʘʨʳʝ ʩʘʡʪʳ, ʩʦʟʜʘʥʥʳʝ ʢʦʤʧʘʥʠʷʤʠ ʠʣʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ. ɺ ʧʝʨʠʦʜ 2010-2012 ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʙʦʣʝʝ 

ʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ ʘʛʨʝʛʘʮʠʠ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʠʥʬʦʨʝʩʫʨʩʦʚ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʧʝʨʝʚʦʜ ʚ 

ʦʙʣʘʩʪʴ ʧʨʦʝʢʪʦʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ (ʙʠʨʞʘ ʧʨʦʝʢʪʦʚ, ʙʠʨʞʘ ʨʝʩʫʨʩʦʚ, 

ʨʘʙʦʪʘ ʩ BigData ʠ ʪ.ʧ.). ʆʜʠʥ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʤʦʞʝʪ ʩʪʘʪʴ ʦʧʳʪ ʉʐɸ ʠ 

ʉʠʥʛʘʧʫʨʘ ʚ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ.  

ɼʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʥʘʫʢ, 

ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ NSF ʩʦʟʜʘʣ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ National Nanotechnology 
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Coordinated Infrastructure (ʅʘʮʠʦʥʘʣʴʥʫʶ ʢʦʦʨʜʠʥʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (NNCI)), ʩʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ, ʚ ʪʝʯʝʥʠʝ 5 ʣʝʪ NSF 

ʧʨʝʜʦʩʪʘʚʠʪ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 81 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʥʘ ʧʦʜʜʝʨʞʢʫ 16 ʩʘʡʪʦʚ ʠ 

ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʦʬʠʩʘ NNCI8. 

ʉʦʟʜʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʦʚʳʤʠ 16 ʩʘʡʪʘʤʠ (ʘ ʪʘʢʞʝ ʢʣʘʩʪʝʨʥʳʤʠ ʠʭ 

ʦʪʚʝʪʚʣʝʥʠʷʤʠ) ʧʦʟʚʦʣʠʪ ʜʘʪʴ ʫʯʝʥʳʤ, ʤʘʣʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ 

ʦʪʨʘʩʣʠ ʨʘʚʥʳʡ ʜʦʩʪʫʧ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ʉʦʚʤʝʩʪʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʵʬʬʝʢʪ ʠʥʥʦʚʘʮʠʡ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʉʘʡʪʳ NNCI 

ʧʨʝʜʦʩʪʘʚʷʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʠʟ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʢʨʫʛʦʚ, ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ 

ʢʦʤʧʘʥʠʡ ʜʦʩʪʫʧ ʢ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʤ ʨʝʩʫʨʩʘʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʦʙʲʝʢʪʘʤ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʢ ʧʝʨʝʜʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ ʠ ʵʢʩʧʝʨʪʥʳʤ ʟʥʘʥʠʷʤ ʧʦ ʚʩʝʤ 

ʜʠʩʮʠʧʣʠʥʘʤ ʥʘʥʦʨʘʟʤʝʨʥʦʡ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

NNCI ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʚʝʨʩʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʩʝʨʚʠʩʘ 

NNIN ʠ ʠʩʧʦʣʴʟʫʝʪ ʝʛʦ ʧʨʝʜʳʜʫʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʦʣʝʝ 10 

ʣʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʠ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʠʥʥʦʚʘʮʠʷʤ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʢʦʤʤʝʨʮʠʠ. çɼʦʣʛʦʩʨʦʯʥʳʝ ʠʥʚʝʩʪʠʮʠʠ NSF ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʦʤʦʛʣʠ ʥʘʫʯʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ, 

ʧʨʝʜʦʩʪʘʚʠʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠè, - ʩʢʘʟʘʣ ʇʨʘʤʦʜ ʍʘʨʛʦʥʝʢʘʨ, 

ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʠʥʞʝʥʝʨʥʳʤ ʚʦʧʨʦʩʘʤ. çNNCI ʙʫʜʝʪ ʩʣʫʞʠʪʴ 

ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʥʘʥʦʤʘʩʰʪʘʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʧʦʩʪʦʷʥʥʳʤ ʠʥʥʦʚʘʮʠʷʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤè9. 

ɻʨʘʥʪʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʘʡʪʦʚ ʚʳʜʘʶʪʩʷ ʥʘ ʩʨʦʢ ʜʦ ʧʷʪʠ ʣʝʪ ʠ 

ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 500 000 ʜʦ 1,6 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʢʘʞʜʳʡ ʛʦʜ. ʕʪʠ 16 ʩʘʡʪʦʚ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ 15 ʰʪʘʪʘʭ ʠ ʦʙʲʝʜʠʥʷʶʪ 27 ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ. 

                                                           
8 http://www.nnci.net/. 

9 http://www.nnci.net/ 

http://www.nsf.gov/pubs/2015/nsf15519/nsf15519.htm
https://www.nsf.gov/cgi-bin/good-bye?http://www.nnin.org/
http://www.nnci.net/
http://www.nnci.net/
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NSF ʚʳʙʨʘʣʘ ʀʥʩʪʠʪʫʪ ʛʝʦʪʝʭʥʠʢʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ Georgia Tech ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʦʬʠʩʘ NNCI. ɼʣʷ ʵʪʦʡ ʨʦʣʠ Georgia Tech 

ʧʦʣʫʯʠʪ 3,5 ʤʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʟʘ ʧʷʪʴ ʣʝʪ. ʕʪʦʪ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʦʬʠʩ 

ʧʦʚʳʩʠʪ ʚʣʠʷʥʠʝ ʩʘʡʪʦʚ NNCI ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʝʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʠ ʩʦʟʜʘʩʪ ʚʝʙ-ʧʦʨʪʘʣ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʚʝʙ-ʩʘʡʪʦʚ ʦʪʜʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʝʜʠʥʫʶ ʪʦʯʢʫ ʚʭʦʜʘ ʚ ʩʦʦʙʱʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩ ʦʙʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ɹʶʨʦ ʪʘʢʞʝ 

ʙʫʜʝʪ ʧʦʤʦʛʘʪʴ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʧʝʨʝʜʦʚʫʶ ʧʨʘʢʪʠʢʫ ʜʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʠʭ ʧʨʦʛʨʘʤʤ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦ ʚʩʝʤ ʩʘʡʪʘʤ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ NNCI ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʩʝʤʠ ʜʠʨʝʢʮʠʷʤʠ 

NSF ʠ ʋʧʨʘʚʣʝʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʅʦʚʳʝ ʛʨʘʥʪʳ NNCI: 

½ Mid-Atlantic Nanotechnology Hub for Research, Education and 

Innovation, University of Pennsylvania ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ Community College of 

Philadelphia, principal investigator (ʩʤ. ʢʦʤʤʝʥʪʘʨʠʠ ʥʠʞʝ) (PI): Mark Allen; 

½ Texas Nanofabrication Facility, University of Texas at Austin, PI: 

Sanjay Banerjee; 

½ Northwest Nanotechnology Infrastructure, University of Washington 

with partner Oregon State University, PI: Karl Bohringer; 

½ Southeastern Nanotechnology Infrastructure Corridor, Georgia 

Institute of Technology ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ North Carolina A&T State University ʠ 

University of North Carolina-Greensboro, PI: Oliver Brand; 

½ Midwest Nano Infrastructure Corridor, University of  Minnesota Twin 

Cities ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ North Dakota State University, PI: Stephen Campbell; 

½ Montana Nanotechnology Facility, Montana State University ʚ 

ʧʘʨʪʥʝʨʩʪʚʝ ʩ Carlton College, PI: David Dickensheets; 

½ Soft and Hybrid Nanotechnology Experimental Resource, 

Northwestern University ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ University of Chicago, PI: Vinayak 

Dravid; 

https://www.nsf.gov/cgi-bin/good-bye?http://www.rh.gatech.edu/news/521441/georgia-tech-chosen-coordinating-office-national-nanotechnology-coordinated
https://www.nsf.gov/cgi-bin/good-bye?http://www.rh.gatech.edu/news/521441/georgia-tech-chosen-coordinating-office-national-nanotechnology-coordinated
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542153
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542153
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542159
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542101
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542174
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542202
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542210
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542205
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½ The Virginia Tech National Center for Earth and Environmental 

Nanotechnology Infrastructure, Virginia Polytechnic Institute and State University, 

PI: Michael Hochella; 

½ North Carolina Research Triangle Nanotechnology Network, North 

Carolina State University ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ Duke University and University of 

North Carolina-Chapel Hill, PI: Jacob Jones; 

½ San Diego Nanotechnology Infrastructure, University of California, 

San Diego, PI: Yu-Hwa Lo; 

½ Stanford Site, Stanford University, PI: Kathryn Moler; 

½ Cornell Nanoscale Science and Technology Facility, Cornell 

University, PI: Daniel Ralph; 

½ Nebraska Nanoscale Facility, University of Nebraska-Lincoln, PI: 

David Sellmyer; 

½ Nanotechnology Collaborative Infrastructure Southwest, Arizona 

State University ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ Maricopa County Community College District 

and Science Foundation Arizona, PI: Trevor Thornton; 

½ The Kentucky Multi-scale Manufacturing and Nano Integration Node, 

University of Louisville ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ University of Kentucky, PI: Kevin 

Walsh; 

½ The Center for Nanoscale Systems at Harvard University, Harvard 

University, PI: Robert Westervelt. 

ʅʘʥʦʠʥʜʫʩʪʨʠʷ ʚ ʂʘʥʘʜʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʢʚʘʣʠʬʠʢʘʮʠʡ, ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʠʟʥʘʢ ʜʝʣʝʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤ ʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʥʘʧʨʠʤʝʨ, 

ʂʚʝʙʝʢ ʠ ɸʣʴʙʝʨʪʘ) ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʜʘʶʪ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʩʳʣʦʢ. ʇʦʵʪʦʤʫ 

ʯʘʩʪʴ ʘʥʘʣʠʟʘ ʚ ʜʘʥʥʦʤ ʦʪʯʝʪʝ ʩʦʜʝʨʞʠʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʬʠʣʴ, ʘ ʥʝ 

ʬʝʜʝʨʘʣʴʥʳʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʂʚʝʙʝʢ ʠ ɸʣʴʙʝʨʪʘ ʟʘʥʷʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʠ ʚ ʦʭʚʘʪʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʝʢʪʦʨʦʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚ ʮʝʣʦʤ. 

http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542100
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542100
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542015
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542148
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542152
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542081
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542182
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542160
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1542164
http://www.nsf.gov/awardsearch/showAward?AWD_ID=1541959
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ʇʨʦʝʢʪ PRIMA QU£BEC ʧʨʦʜʦʣʞʘʝʪ ʜʝʡʩʪʚʠʷ NanoQu®bec ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʮʝʣʷʤʠ10: 

½ ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘʥʦʠʥʜʫʩʪʨʠʠ: ʧʦʜʜʝʨʞʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ R&D ʚ ʂʚʝʙʝʢʝ (IRDQ); 

½ ʇʦʦʱʨʝʥʠʝ ʥʦʫ-ʭʘʫ ʠ ʚʢʣʘʜ ʢʦʤʧʝʪʝʥʮʠʡ ʂʚʝʙʝʢʘ ʚ ʨʦʩʪ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʥʦʩʦʦʙʱʝʩʪʚʘ; 

½ ʉʦʜʝʡʩʪʚʠʝ ʧʦʜʛʦʪʦʚʢʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ; 

½ ʋʢʨʝʧʣʝʥʠʝ ʧʘʨʪʥʝʨʩʪʚʘ ʤʝʞʜʫ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

½ ʈʘʟʚʠʪʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʦʜʭʦʜʘ çʦʪʢʨʳʪʳʭ ʠʥʥʦʚʘʮʠʡè (ʧʣʘʪʬʦʨʤʘ NovaCentris); 

½ ʉʦʟʜʘʥʠʝ ʂʚʝʙʝʢʘ ʢʘʢ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʣʶʩʘ ʚ ʠʟʙʨʘʥʥʳʭ 

ʥʠʰʘʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ; 

½ ʈʘʟʚʠʪʠʝ ʥʘʥʦʩʦʦʙʱʝʩʪʚʘ: ʩʦʜʝʡʩʪʚʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʤʦʣʦʜʝʞʠ; 

½ ʋʢʨʝʧʣʝʥʠʝ ʣʠʜʝʨʩʢʠʭ ʧʦʟʠʮʠʡ ʂʚʝʙʝʢʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʫʨʦʚʥʝ; 

½ ʕʢʦʥʦʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʠ ʧʨʝʦʜʦʣʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʘʜʦʚ ʯʝʨʝʟ ʤʦʙʠʣʠʟʘʮʠʶ, ʠ ʨʘʟʚʠʪʠʝ ʩʦʦʙʱʝʩʪʚʘ. 

ʉʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʂʘʥʘʜʳ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʚʥʠʤʘʥʠʝ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʯʝʤ ʢ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʩʘʡʪʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʝʨʝʯʥʠ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʥʝʦʙʭʦʜʠʤʫʶ ʢʘʢ ʠʥʚʝʩʪʦʨʘʤ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ, ʪʘʢ ʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʨʘʙʦʪʥʠʢʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʧʝʨʠʦʜʝ ʧʦʠʩʢʘ 

ʠʥʪʝʨʝʩʥʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʚʘʢʘʥʩʠʡ. 

                                                           

10 http://www.prima.ca/ 

http://www.irdq.ca/en/index.phpbec.ca/en/quebec-nanotechnology-infrastructure-qni.php
http://www.novacentris.com/en
http://www.nanoquebec.ca/en/health-safety.php
http://www.nanoquebec.ca/en/youth-nanotechnology.php
http://www.prima.ca/
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ʈʠʩ. 7 ʇʨʠʤʝʨ ʨʘʟʤʝʱʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʘʡʪʝ ʄʠʥʶʩʪʘ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ.  

ʀʩʪʦʯʥʠʢ: http://legisquebec.gouv.qc.ca/fr/ 

 

 

ʈʠʩ. 8 ʇʨʠʤʝʨ ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʨʘʩʣʠ ʥʘ ʩʘʡʪʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ.  

ʀʩʪʦʯʥʠʢ: https://www.canada.ca/ 

 

ɸ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʘʡʪʘʭ ʫʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʠʥʬʦʛʨʘʬʠʢʠ. 

 

ʈʠʩ. 9 ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʂʚʝʙʝʢʝ (ʂʘʥʘʜʘ)  

URL:  http://www.c2mi.ca/ 

https://www.canada.ca/
http://www.c2mi.ca/
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ʈʠʩ. 10 ʀʥʬʦʛʨʘʬʠʢʘ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ C2MI  (ʂʘʥʘʜʘ, ʂʚʝʙʝʢ)  

URL:  http://www.c2mi.ca/ 

 

 

ʈʠʩ. 11 IRDQ ï ʧʣʦʱʘʜʢʘ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ.  

ʀʩʪʦʯʥʠʢ: http://www.irdq.ca/ 

ʂʘʥʘʜʘ ʧʨʝʜʣʘʛʘʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ R&D ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ ʨʘʙʦʯʫʶ ʩʠʣʫ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʛʨʘʤʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʨʦʩʪ 

ʯʠʩʣʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢ ʨʘʟʚʠʪʠʶ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ.  

Industry Canada ʧʨʝʜʣʘʛʘʝʪ ʙʘʟʫ ʜʘʥʥʳʭ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʂʘʥʘʜʳ ʠ ʝʝ ʧʘʨʪʥʝʨʦʚ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʂʘʥʘʜʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʬʝʜʝʨʘʣʴʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, 

ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ɹʨʠʪʘʥʩʢʦʡ 

ʂʦʣʫʤʙʠʠ, ʧʨʦʚʠʥʮʠʡ ɸʣʴʙʝʨʪʘ, ʆʥʪʘʨʠʦ ʠ ʂʚʝʙʝʢ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʫʩʪʦʡʯʠʚʳʝ ʧʘʨʪʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʤʝʞʜʫ ʬʝʜʝʨʘʣʴʥʳʤ 

http://www.c2mi.ca/
http://www.irdq.ca/
http://www.ic.gc.ca/eic/site/aimb-dgami.nsf/fra/accueil
http://www.nanotechbc.ca/
http://www.nanotechbc.ca/
http://www.albertatechfutures.ca/nanoalberta.aspx
http://www.nanoontario.ca/
http://nanoquebec.ca/nanoquebec_w/site/index.jsp?NOPRESERVElanguageID=1
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ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʧʦ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ.  

ʂʦʥʛʣʦʤʝʨʘʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʢʘʥʘʜʩʢʠʭ ʚʝʜʦʤʩʪʚ 

ʫʯʘʩʪʚʫʶʪ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʂʘʥʘʜʝ: 

½ Agence spatiale canadienne (ʂʘʥʘʜʩʢʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ); 

½ Environnement Canada (ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʂʘʥʘʜʳ); 

½ Sant® Canada (ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʘʥʘʜʳ); 

½  Institut national de nanotechnologie (ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ); 

½ Conseil national de recherches Canada (ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʦʚʝʪ ʂʘʥʘʜʳ); 

½ Conseil de recherches en sciences naturelles et en g®nie du Canada 

(ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʦʚʝʪ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ ʠ ʠʥʞʝʥʝʨʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʂʘʥʘʜʳ); 

½ Ressources naturelles Canada (ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʂʘʥʘʜʳ). 

ʕʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ: 

½ ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʦʚʝʪ (NRC) ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʦʨʛʘʥʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ, ʧʦʩʚʷʱʝʥʥʳʡ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ 

ʨʘʟʨʘʙʦʪʢʘʤ, ʜʝʡʩʪʚʫʝʪ ʩ 1916 ʛʦʜʘ. 

½ ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

(NINT) ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʦʙʲʝʜʠʥʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʙʠʦʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, 

ʠʥʞʝʥʝʨʠʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ, ʦʩʥʦʚʘʥ ʚ 2001 ʛʦʜʫ. 

ʎʝʣʴ Ontario Nanotechnology Network (NANO) ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, 

ʪʝʭʥʠʢʠ ʠ ʤʝʜʠʮʠʥʳ.  

ɸʥʘʣʦʛʠʯʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ 

ɻʝʨʤʘʥʠʠ, ʉʠʥʛʘʧʫʨʘ, ʌʨʘʥʮʠʠ.  

http://www.canada.gc.ca/depts/major/depind-fra.html
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=EF1FEC30-2223-46CE-B31E-75A1ECA51F7E
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=EF1FEC30-2223-46CE-B31E-75A1ECA51F7E
http://www.ec.gc.ca/
http://www.hc-sc.gc.ca/sr-sr/pubs/nano/index-fra.php
http://www.hc-sc.gc.ca/sr-sr/pubs/nano/index-fra.php
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C952BEBB-F321-4547-8B9C-312B7A908D74
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C952BEBB-F321-4547-8B9C-312B7A908D74
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C952BEBB-F321-4547-8B9C-312B7A908D74
http://www.nrc-cnrc.gc.ca/fra/recherches-scientifiques/nanotechnologie.html
http://www.nrc-cnrc.gc.ca/fra/recherches-scientifiques/nanotechnologie.html
http://www.nrc-cnrc.gc.ca/fra/recherches-scientifiques/nanotechnologie.html
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C6A28EC4-93E4-4486-BAD0-AC95EB777810
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C6A28EC4-93E4-4486-BAD0-AC95EB777810
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C6A28EC4-93E4-4486-BAD0-AC95EB777810
http://www.nrcan-rncan.gc.ca/
http://www.nrcan-rncan.gc.ca/
http://www.nrc-cnrc.gc.ca/fra/index.html
http://nanoportal.gc.ca/default.asp?lang=Fr&n=C77EF646-1
http://nanoportal.gc.ca/default.asp?lang=Fr&n=E6C1F7D8-0
http://nanoportal.gc.ca/default.asp?lang=Fr&n=5FE95720-1
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ʈʠʩʫʥʦʢ 12.  ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʌʨʘʥʮʠʠ. 

URL:  http://www.detconsultants.com/ 

ɸʥʘʣʠʟ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ ʗʧʦʥʠʠ ʟʘʪʨʫʜʥʝʥ ʤʘʣʳʤ ʫʨʦʚʥʝʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʥʘ ʚʳʷʚʣʝʥʥʳʭ ʩʘʡʪʘʭ, 

ʦʩʥʦʚʥʘʷ ʙʘʟʘ ʧʝʨʝʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ï ʵʪʦ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʘʡʪʳ. 

 

ʈʠʩʫʥʦʢ 13.  ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʗʧʦʥʠʠ. 

URL:  http://www.nanojapan.rice.edu/ 

 

ʈʠʩʫʥʦʢ 14.  ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʗʧʦʥʠʠ. 

URL:  http://admissions.g30.nagoya-u.ac.jp/ 

http://admissions.g30.nagoya-u.ac.jp/
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ɼʘʣʝʝ ʚ ʈʘʟʜʝʣʘʭ 5 ʠ 6 ʙʫʜʝʪ ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʩʧʝʮʠʬʠʢʠ ʷʧʦʥʩʢʠʭ 

ʩʘʡʪʦʚ ʩ ʫʯʝʪʦʤ ʥʦʚʦʛʦ ʜʣʷ ʩʪʨʘʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʝʢʪʦʨʝ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

2.6. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʘʡʪʦʚ, ʧʫʙʣʠʢʘʮʠʡ 

ɸʥʘʣʠʟ ʩʘʡʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʩʪʦʠʪ ʠʟ 

ʜʚʫʭ ʵʪʘʧʦʚ: ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ 

çʦʮʝʥʠʪʴè ʩʘʡʪʳ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʚʝ ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ, ʩ 

ʫʯʝʪʦʤ ʤʥʦʞʝʩʪʚʘ ʢʨʠʪʝʨʠʝʚ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʨʝʡʪʠʥʛʘ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʚʧʘʜʘʶʪ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʩʘʡʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʥʦ ʥʘʡʪʠ ʝʝ 

ʩʣʦʞʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʚʳʩʠʪʴ ʚʠʟʫʘʣʴʥʦʝ 

ʦʩʥʘʱʝʥʠʝ ʩʘʡʪʘ ʠ ʣʦʛʠʢʫ ʨʘʟʤʝʱʝʥʠʷ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʫ ʣʶʙʦʛʦ 

ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝ ʷʚʣʷʶʱʝʛʦʩʷ ʵʢʩʧʝʨʪʦʤ ʚ ʩʠʩʪʝʤʝ ʅʉʂ, 

ʆʂ, ʥʝ ʚʦʟʥʠʢʘʣʦ ʧʨʦʙʣʝʤ ʩ ʧʦʠʩʢʦʤ. ʊʘʢʞʝ ʧʨʠʯʠʥʦʡ ʨʘʩʭʦʞʜʝʥʠʡ ʧʦʟʠʮʠʡ 

ʚ ʨʝʡʪʠʥʛʘʭ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʩʘʡʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʰʠʨʦʢʠʡ ʢʨʫʛ ʢʨʠʪʝʨʠʝʚ ʧʨʠ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʘʥʘʣʠʟʝ. ʇʨʠ ʵʪʦʤ ʢʦʥʪʝʥʪ, ʤʝʥʝʝ ʚʘʞʥʳʡ ʜʣʷ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ 

ʜʣʷ ʚʣʠʷʥʠ ̫ ʥʘ ʮʠʪʠʨʫʝʤʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʘʤʦʛʦ ʩʘʡʪʘ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʧʨʠʚʦʜʠʣʠ ʢ ʩʥʠʞʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʠʩʢʘ ʠ ʧʦʥʠʤʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ɸʥʘʣʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʪʨʘʥʘʤ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʘʡʪʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʩʪʠ ʢʘʢ ʚ ʩʝʢʪʦʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʘʢ ʠ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ. ʇʨʠ 

ʵʪʦʤ ʩʦʨʝʚʥʦʚʘʥʠʝ ʩ ʛʦʩʧʣʘʪʬʦʨʤʘʤʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʄʉɹ, ʥʘʯʠʥʘʷ ʩ 

2009-2012 ʛʦʜʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʩʚʝʣʦʩʴ ʢ ʤʠʥʠʤʫʤʫ. ʆʛʨʦʤʥʳʝ ʫʟʣʦʚʳʝ 

ʘʛʨʝʛʘʪʦʨʳ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʛʨʘʥʪʦʚʳʝ ʧʣʦʱʘʜʢʠ ʧʦʛʣʦʱʘʶʪ ʚʩʝ 

ʤʘʣʳʝ ʨʝʩʫʨʩʳ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʩʦʟʜʘʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʣʘʛʘ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʂʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʥʘ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʨʝʩʫʨʩʘʭ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢʦ, ʦʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʣʠʜʝʨʦʚ ʧʘʪʝʥʪʥʦʡ ʛʦʥʢʠ 
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ʧʨʝʜʳʜʫʱʝʛʦ ʧʝʨʠʦʜʘ. ɺʧʝʨʝʜ ʥʘʯʠʥʘʶʪ ʚʳʭʦʜʠʪʴ ʩʪʨʘʥʳ-ʘʫʪʩʘʡʜʝʨʳ, 

ʩʪʨʝʤʷʱʠʝʩʷ ʚʦʩʧʦʣʥʠʪʴ ʦʪʩʪʘʚʘʥʠʝ ʚ ʥʦʚʦʩʪʥʦʡ ʠ ʩʦʙʳʪʠʡʥʦʡ ʟʦʥʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. 

ʉʐɸ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʜʦʣʞʘʝʪ ʧʦʣʠʪʠʢʫ ʟʘʢʦʥʦʜʘʪʝʣʷ ʠ 

ʦʨʛʘʥʠʟʘʪʦʨʘ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ ʥʘʫʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɿʘ ʧʨʦʰʝʜʰʠʡ ʛʦʜ 

ʘʛʝʥʪʩʪʚʘ-ʫʯʘʩʪʥʠʢʠ NNI, ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ɹʝʣʦʛʦ ʜʦʤʘ 

(OSTP) ʠ ʅʘʮʠʦʥʘʣʴʥʦʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʙʶʨʦ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ (NNCO) 

ʦʧʨʝʜʝʣʠʣʠ ʙʫʜʫʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ NNI, ʚ ʪʦʤ ʯʠʩʣʝ, ʫʜʝʣʠʚ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʤʫ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʦʤʫ ʧʨʦʜʚʠʞʝʥʠʶ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ 

ʩʦʦʙʱʝʩʪʚʝ ʜʦʩʪʠʞʝʥʠʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ɺʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʧʦʜʜʝʨʞʠʚʘʷ ʨʘʟʚʠʪʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʫʢʨʝʧʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʘʫʯʥʳʤʠ ʢʨʫʛʘʤʠ, 

ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ. ʆʜʥʦ 

ʠʟ ʧʨʝʜʣʦʞʝʥʠʡ ʙʳʣʦ ʨʘʙʦʪʘʪʴ ʘʢʪʠʚʥʝʝ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ ʠʣʠ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ, ʯʪʦʙʳ ʩʦʙʨʘʪʴ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʵʪʦʤʫ ʚʦʧʨʦʩʫ. ʅʘʧʨʠʤʝʨ, ʧʦʤʠʤʦ ʯʠʩʣʘ ʧʫʙʣʠʢʘʮʠʡ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʘ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʦʙʲʝʢʪʦʚ (Dois), ʧʘʪʝʥʪʦʚ, ʠʟʜʝʣʠʡ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʩʧʘʩʝʥʥʳʭ ʞʠʟʥʝʡ ʠ ʪ.ʜ.[22] 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʜʚʠʛʘʪʴʩʷ ʥʘ ʨʳʥʦʢ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʪʴ ʧʦʜʜʝʨʞʢʫ ʧʝʨʝʚʦʜʘ ʚ ʧʨʘʢʪʠʢʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʰʠʨʝʥʠʝ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʧʣʦʱʘʜʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʠʥ 

(ʛʨʫʧʧ) ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ ʠ ʩʝʢʪʦʨʘʭ, ʧʨʝʜʣʘʛʘʪʴ 

ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʣʠʯʠʝ 

ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʠʤʝʶʱʠʤʩʷ ʨʝʩʫʨʩʘʤ. ɺʩʝ ʵʪʦ ʠʛʨʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʪʨʘʥʩʬʝʨʪʘ 

ʦʪʢʨʳʪʠʡ ʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠʥʜʫʩʪʨʠʠ ʚ ʩʤʝʞʥʳʝ ʠʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ.  
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ɼʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʧʨʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʥʘʩʳʱʝʥʠʠ (ʧʨʝʩʳʱʝʥʠʠ) ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

ʠʥʬʦʧʣʘʪʬʦʨʤʘʤʠ (ʩʘʡʪʘʤʠ) ʧʨʦʜʦʣʞʘʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠʥʬʦʛʦʣʦʜ. ʕʪʦ 

ʚʦʟʚʨʘʱʘʝʪ ʥʘʩ ʢ ʚʦʧʨʦʩʫ ʦ ʢʘʯʝʩʪʚʝ ʢʦʥʪʝʥʪʘ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʘʙʦʪʳ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʦ ʧʨʘʚʘʭ ʜʦʩʪʫʧʘ ʢ ʥʝʡ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʩʘʤʠʭ 

ʨʝʩʫʨʩʘʭ. 

ʈɸɿɼɽʃ 3 ʉɹʆʈ ʀ ɸʅɸʃʀɿ ʀʅʌʆʈʄɸʎʀʀ ʆɹ ʆʉʅʆɺʅʓʍ 

ʇʈɸʂʊʀʂɸʍ ʀ ʇʈʆʎɽɼʋʈɸʍ ʀʅʌʆʈʄʀʈʆɺɸʅʀʗ ʋʏɸʉʊʅʀʂʆɺ 

ʉʀʉʊɽʄʓ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ʂɺɸʃʀʌʀʂɸʎʀʁ 

 

ɿʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʚʳʜʝʣʝʥʠʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʪʚʝʪʘ ʥʘ ʢʣʶʯʝʚʦʡ 

ʚʦʧʨʦʩ ʪʝʤʳ çɸʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘè.  

ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʦʪʦʙʨʘʥʳ ʧʦ 

ʢʨʠʪʝʨʠʶ ʢʘʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʦ ʪʝʤʘʤ:  

1. çʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʦʪʨʘʩʣʠè, çʥʘʥʦʠʥʜʫʩʪʨʠʷè, 

çʠʥʥʦʚʘʮʠʦʥʥʳʝ ʦʪʨʘʩʣʠè ʠ ʪ.ʧ.;  

2. çʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʡè, çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʳè, çʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʡè ʠ ʩʤʝʞʥʳʝ ʩ ʥʠʤʠ. 

 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʚʳʜʝʣʝʥʳ ʩʪʨʘʥʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʚʪʦʨʦʛʦ ʵʪʘʧʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʢʞʝ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʘʥʘʣʠʟʝ ʫʜʝʣʷʣʦʩʴ 

ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ: ʚʠʜʝʦ, ʘʫʜʠʦ, ʠʟʦʙʨʘʞʝʥʠʷ. 

ʆʪʤʝʯʘʣʦʩʴ ʫʜʦʙʩʪʚʦ ʧʝʨʝʭʦʜʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʨʘʟʜʝʣʳ ʠ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ: 

ʚʳʧʘʜʘʶʱʠʝ ʩʧʠʩʢʠ ʠ ʛʠʧʝʨʩʩʳʣʢʠ. ɿʘʯʘʩʪʫʶ ʟʘʪʨʫʜʥʝʥʥʦʩʪʴ ʧʦʠʩʢʘ 

ʠʥʬʦʨʤʘʮʠʠ ʢʦʤʧʝʥʩʠʨʦʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʠʩʢʘ ʧʦ ʩʘʡʪʫ ʠ ʥʘʣʠʯʠʝʤ 

ʢʘʨʪʳ ʩʘʡʪʘ. ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʙʳʣʦ ʫʜʦʙʩʪʚʦ ʚʦʩʧʨʠʷʪʠʷ 
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ʠʥʬʦʨʤʘʮʠʠ: ʮʚʝʪ ʠ ʨʘʟʤʝʨ ʪʝʢʩʪʘ, ʚʳʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ. ɺ 

ʮʝʣʦʤ, ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ ʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʯʪʦ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʥʘʣʠʟʘ ʩʘʡʪʦʚ 

ʠʤʝʥʥʦ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʦʨʦʥʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʪʘʣ 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʪʜʝʣʴʥʳʡ ʦʙʟʦʨ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʈʘʟʜʝʣʘʭ 5 ʠ 6 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʘʩʧʝʢʪʘʤ. 

3.1. ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʘʡʪʦʚ, ʧʫʙʣʠʢʘʮʠʡ 

ɽʩʪʝʩʪʚʝʥʥʦ, ʛʦʚʦʨʷ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʣʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʩʫʨʩʦʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʥ ʥʝ ʦʪʨʘʞʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʘ 

ʣʠʰʴ ʬʠʢʩʠʨʫʝʪ ʝʝ ʥʘʣʠʯʠʝ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʥʝ ʜʘʝʪ ʧʦʣʥʦʮʝʥʥʦʡ ʢʘʨʪʠʥʳ, 

ʧʦʵʪʦʤʫ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʘʡʪʦʚ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ 

ʦʮʝʥʠʚʘʣʠʩʴ ʢʨʠʪʝʨʠʠ ʩʦʛʣʘʩʥʦ ʧ. 2.2. ʥʘʩʪʦʷʱʝʛʦ ʦʪʯʝʪʘ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʨʷʜ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ: 

A. ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʧʦʣʥʦʪʘ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʥʦʠʥʜʫʩʪʨʠʠ 

ʩʪʨʘʥʳ ʠ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʣʠ 

ʯʘʩʪʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ. 

B. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ 

ʨʘʟʚʠʪʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ: ʦʨʛʘʥʠʟʘʮʠʠ, ʧʘʨʪʥʝʨʩʪʚʘ, ʚʣʠʷʥʠʝ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʬʠʥʘʥʩʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʮʝʥʪʨʳ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

C. ʅʘʣʠʯʠʝ ʩʪʨʫʢʪʫʨʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ/ʠʣʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 

D. ʇʨʦʧʘʛʘʥʜʘ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʫʥʢʮʠʦʥʘʣʝ, 
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ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʦʣʝʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʨʘʤʢʘʭ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ. 

ɺ ʪʦʤ ʯʠʩʣʝ, ʩʪʨʫʢʪʫʨʘ, ʣʦʛʠʯʥʦʩʪʴ ʠ ʨʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʩʘʡʪʝ: ʫʜʦʙʩʪʚʦ ʥʘʭʦʞʜʝʥʠʷ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦʡ 

ʥʘʚʠʛʘʮʠʠ ʥʘ ʩʘʡʪʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʠʥʬʦʛʨʘʬʠʢʘ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ 

ʠʥʪʫʠʪʠʚʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʫ ʜʦʩʪʫʧʘ ʢ ʨʘʟʤʝʱʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʇʦ ʠʪʦʛʫ ʩʙʦʨʘ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʡʪʳ 

ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʧʦʜʜʘʶʪʩʷ ʘʥʘʣʠʟʫ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʩʣʝʜʫʶʱʠʭ 

ʎɸ: 

1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ - ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ (ʛʦʩʩʪʨʫʢʪʫʨʳ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʙʠʟʥʝʩ, ʬʠʥʘʥʩʦʚʳʡ ʩʝʢʪʦʨ, ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʝʚʝʥʪ-

ʠʥʜʫʩʪʨʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʝʢʪʦʨ, ʧʨʦʬʩʦʦʙʱʝʩʪʚʘ ʤʝʥʝʜʞʝʨʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ GR, IR). 

2. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʝʢʪʦʨ (ʛʦʩʩʪʨʫʢʪʫʨʳ, ʫʥʠʚʝʨʩʠʪʝʪʳ, 

ʣʘʙʦʨʘʪʦʨʠʠ, ʢʨʫʧʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʧʨʦʬʩʦʦʙʱʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ R&D). 

3. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ (ʛʦʩʩʪʨʫʢʪʫʨʳ, ʙʠʟʥʝʩ, ʚ ʪ.ʯ. ʠ ʄʉɹ, 

ʫʥʠʚʝʨʩʠʪʝʪʳ, ʧʨʦʬʩʦʦʙʱʝʩʪʚʘ ʠʥʞʝʥʝʨʦʚ, ʧʨʘʢʪʠʢʦʚ ʠ ʪ.ʧ., ʚ ʪʦʤ ʯʠʩʣʝ 

HR). 

4. ʉʄʀ ʠ ʤʝʜʠʘ (ʛʦʩʩʪʨʫʢʪʫʨʳ, ʦʙʨʘʟʦʚʘʥʠʝ, ʙʠʟʥʝʩ, 

ʧʨʦʬʩʦʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ PR, ʧʦʣʴʟʦʚʘʪʝʣʠ ʯʠʪʘʪʝʣʠ). 

ʉʪʨʫʢʪʫʨʘ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʜʚʠʞʝʥʠʷ ʩʘʡʪʘ, ʧʫʙʣʠʢʘʮʠʠ, 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʩʫʨʩʘ ï ʚʩʝ 

ʟʘʚʠʩʠʪ ʦʪ ʚʳʜʝʣʝʥʠʷ ʚʳʰʝʥʘʟʚʘʥʥʦʡ ʎɸ ʠ ʪʦʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʵʪʦʡ 

ʩʧʝʮʠʬʠʢʠ ʘʚʪʦʨʘʤʠ ʠ ʠʥʚʝʩʪʦʨʘʤʠ ʧʣʘʪʬʦʨʤʳ.  

ʇʨʠ ʵʪʦʤ ʧʨʦʜʚʠʞʝʥʠʝ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ ʠ ʩʦʙʳʪʠʡʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʙʠʟʥʝʩ çeventè (ʚʳʩʪʘʚʢʠ, ʬʦʨʫʤʳ, ʨʦʫʜ-

ʰʦʫ, ʠʥʚʝʩʪʤʠʪʠʥʛʠ, ʢʦʥʬʝʨʝʥʮʠʠ, ʩʝʤʠʥʘʨʳ ʠ ʪ.ʧ.) ʠʜʫʪ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ, 

ʚʣʠʷʷ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʜʦʩʪʠʛʘʷ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʵʬʬʝʢʪʘ ʠʣʠ ʫʙʠʚʘʷ ʝʛʦ. 
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ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʘʛʝʥʪʩʪʚʘ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ NNI ʫʯʘʩʪʚʫʶʪ ʚʦ ʤʥʦʛʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʚʢʣʶʯʘʷ ʜʚʫʩʪʦʨʦʥʥʠʝ ʠ ʤʥʦʛʦʩʪʦʨʦʥʥʠʝ 

ʧʨʦʛʨʘʤʤʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʦʪʩʣʝʞʠʚʘʷ ʫʩʧʝʭʠ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ 

ʦʙʣʘʩʪʠ ʅʀʆʂʈ, ʘ ʪʘʢʞʝ ʧʦʦʱʨʷʷ ʪʦʨʛʦʚʳʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ 

ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚʥʫʪʨʠ ʩʪʨʘʥʳ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ R&D ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʛʨʝʩʩʫ NNI. ʈʘʟʚʠʪʠʝ ʟʜʦʨʦʚʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ 

ʧʨʦʜʫʢʪʦʚ ʠ ʠʜʝʡ ʜʣʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʚʝʨʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʠʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʙʣʝʤʘʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʫʪʚʝʨʞʜʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʭʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʨʘʟʚʠʚʘʪʴ ʩʧʨʘʚʝʜʣʠʚʳʝ ʪʦʨʛʦʚʳʝ 

ʧʨʘʢʪʠʢʠ ʜʣʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʥʝ ʪʦʣʴʢʦ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ, ʥʦ ʠ ʚʦ ʚʩʝʤ 

ʤʠʨʝ.  ʉʐɸ ʩʦʜʝʡʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʦʟʜʘʥʳ ʩʦʚʝʪʳ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʂʘʥʘʜʦʡ, ʄʝʢʩʠʢʦʡ, ɽʚʨʦʧʝʡʩʢʠʤ ʩʦʶʟʦʤ. ʉʨʝʜʠ ʤʥʦʛʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʪʘʢʠʝ ʩʦʛʣʘʰʝʥʠʷ ʧʦʤʦʛʘʶʪ ʦʙʣʝʛʯʠʪʴ ʦʙʤʝʥ ʥʘʫʯʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ ʥʦʚʳʤ ʨʝʩʫʨʩʘʤ, ʤʘʪʝʨʠʘʣʘʤ ʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʉʐɸ ʠ ɽʉ (COR) ʷʚʣʷʶʪʩʷ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ 

ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʣʠ ʦʙʱʠʡ ʧʝʨʝʯʝʥʴ ʧʨʦʪʦʢʦʣʦʚ ʠ ʤʝʪʦʜʦʚ ʜʣʷ 

ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʦʙʝʣʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʙʘʨʴʝʨʦʚ ʠ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. 

ɸʛʝʥʪʩʪʚʘ-ʯʣʝʥʳ NNI ʫʯʘʩʪʚʫʶʪ ʚ ʩʣʝʜʫʶʱʠʭ ʢʨʫʧʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʫʧʧʘʭ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʧʨʦʝʢʪʘʭ: 

½ ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʆʕʉʈ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ (WPN): ʬʦʨʫʤ ʜʣʷ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʧʦ ʚʦʟʥʠʢʘʶʱʠʤ ʚʦʧʨʦʩʘʤ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, 

ʪʝʭʥʠʢʠ ʠ ʠʥʥʦʚʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

http://us-eu.org/
http://www.oecd.org/sti/nano
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½ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ISO), 

ʢʦʦʨʜʠʥʠʨʫʝʤʘʷ ʊʝʭʥʠʯʝʩʢʦʡ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʛʨʫʧʧʦʡ ɸʤʝʨʠʢʘʥʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʘʥʜʘʨʪʦʚ ISO TC229 (ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ). 

½ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʚʝʪ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ (ICON). 

½ ɸʟʠʘʪʩʢʦ-ʪʠʭʦʦʢʝʘʥʩʢʠʡ ʬʦʨʫʤ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ (APNF). 

½ European Nano Forum. 

ʀʩʪʦʨʠʠ ʫʩʧʝʭʘ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠʜʝʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʪʢʨʳʪʳʭ 

ʠʩʪʦʯʥʠʢʘʭ, ʦʙʳʯʥʦ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʰʝʩʪʴ ʢʘʪʝʛʦʨʠʡ: ʵʣʝʢʪʨʦʥʠʢʘ, 

ʵʥʝʨʛʝʪʠʢʘ, ʟʜʦʨʦʚʴʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʘʪʝʨʠʘʣʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʦʙʫʯʝʥʠʝ.  

NNI ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʜʚʘʜʮʘʪʠ ʬʝʜʝʨʘʣʴʥʳʭ ʘʛʝʥʪʩʪʚ ʠ ʚʝʜʦʤʩʪʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʀʥʠʮʠʘʪʠʚʝ, ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʳʩʷʯʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʯʝʥʳʭ ʠ ʠʥʞʝʥʝʨʦʚ, ʢʦʪʦʨʳʝ 

ʠʟʚʣʝʢʘʶʪ ʚʳʛʦʜʫ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʨʘʥʪʦʚ ʠ ʢʦʥʪʨʘʢʪʦʚ ʚ ʥʘʫʢʝ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ NNI-ʘʛʝʥʪʩʪʚ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʦʜʥʘʢʦ, ʯʘʩʪʦ ʥʝ 

ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʝʜʠʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʤʝʥʘ ʟʥʘʥʠʷʤʠ ʠʣʠ ʧʨʠʚʣʝʯʝʥʠʷ 

ʟʘʝʤʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʘʭ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦʩʪʘʝʪʩʷ 

ʤʘʣʦʠʥʬʦʨʤʠʨʦʚʘʥʥʦʡ ʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ, ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʨʠʩʢʘʭ ʵʪʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤ ʘʛʝʥʪʩʪʚʦ NNI ʟʘʧʫʩʪʠʣʦ ʨʷʜ 

ʧʨʦʝʢʪʦʚ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ NNI 

ʩʦʦʙʱʝʩʪʚʘ. ʇʨʠ ʧʦʜʜʝʨʞʢʝ NNCO, ʵʪʠ ʫʯʨʝʞʜʝʥʠʷ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ 

ʫʩʠʣʠʷ, ʪʘʢʠʝ ʢʘʢ ʢʦʥʢʫʨʩʳ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʜʚʠʛʘʶʪ ʥʘ ʧʝʨʚʳʡ 

ʧʣʘʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʦʤʦʛʘʶʪ ʚ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ NNI. ɼʨʫʛʦʡ ʤʝʭʘʥʠʟʤ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʝʪʝʡ ʩʦʦʙʱʝʩʪʚʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. NNCO ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʦʢʘʟʳʚʘʪʴ ʩʦʜʝʡʩʪʚʠʝ ʵʪʠʤ ʩʝʪʷʤ, 

ʯʪʦʙʳ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʥʘʠʣʫʯʰʝʡ 

ʧʨʘʢʪʠʢʠ ʚ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʨʝʛʫʣʷʨʥʳʝ ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʠ, 

http://www.iso.org/iso/home.html
http://cben.rice.edu/industry/icon.aspx
http://www.apnf.org/
http://www.nanoforum.org/
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ʚʝʙʠʥʘʨʳ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʚʝʙ-ʧʦʨʪʘʣʦʚ. NNCO ʠ NNI ʫʯʨʝʞʜʝʥʠʷ ʙʫʜʫʪ 

ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʪʝʥʪʘ, ʪʘʢʠʭ, ʢʘʢ 

ʙʨʦʰʶʨʳ, ʚʠʜʝʦ ʠ ʘʥʠʤʘʮʠʦʥʥʳʝ ʬʠʣʴʤʳ, ʘ ʪʘʢʞʝ ʠʩʢʘʪʴ ʩʦʙʳʪʠʡʥʳʝ 

ʧʣʦʱʘʜʢʠ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥʦ ʚ 

ʧʨʦʛʨʘʤʤʫ, ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʠ ʦʙʫʯʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʛʨʫʧʧʳ ʠ ʩʦʦʙʱʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʤʦʱʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʣʶʜʴʤʠ ʩ ʦʙʱʠʤʠ ʠʣʠ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. NNI ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ɽʚʨʦʧʝʡʩʢʠʤ 

ʩʦʶʟʦʤ (ɽʉ) ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʉʐɸ 

ʯʝʨʝʟ ɽʉ CORS.[22] 

Nano Science and Technology Institute (NSTI) ʨʘʟʚʠʚʘʝʪ ʠ ʠʥʪʝʛʨʠʨʫʝʪ 

ʥʘʥʦ ʠ ʜʨʫʛʠʝ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʥʚʝʥʮʠʡ, 

ʙʠʟʥʝʩ-ʠʟʜʘʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʩʣʫʛ. NSTI ʚʳʧʫʩʢʘʝʪ ʝʞʝʛʦʜʥʫʶ 

ʢʦʥʬʝʨʝʥʮʠʶ ʠ ʚʳʩʪʘʚʢʫ NANOTECH, ʢʦʪʦʨʘʷ ʧʨʠʚʣʝʢʘʝʪ ʙʦʣʝʝ 5000 

ʧʨʦʤʳʰʣʝʥʥʳʭ, ʘʢʘʜʝʤʠʯʝʩʢʠʭ, ʙʠʟʥʝʩ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʧʦʩʝʪʠʪʝʣʝʡ ʩʦ 

ʚʩʝʛʦ ʤʠʨʘ. ʕʪʦ ʢʨʫʧʥʝʡʰʠʡ ʩʙʦʨ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʉʐɸ. NSTI ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʶ ʩʝʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʯʘʩʪʥʫʶ ʢʦʥʩʫʣʴʪʘʮʠʶ, ʥʦ ʠ 

ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʠ ʨʝʢʣʘʤʥʳʡ ʥʦʩʠʪʝʣʴ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ.  

ɻʦʩʫʜʘʨʩʪʚʦ ʉʠʥʛʘʧʫʨ ʘʢʪʠʚʥʦ ʘʛʨʝʛʠʨʫʝʪ ʠ ʦʙʦʙʱʘʝʪ ʚʝʩʴ ʦʧʳʪ ʚ 

ʯʘʩʪʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʢʦʪʦʨʘʷ ʜʝʡʩʪʚʫʝʪ ʚ ʩʪʨʘʥʝ ʙʦʣʝʝ 

15 ʣʝʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʚʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ 

ʧʦʜʭʦʜ ʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʉʘʡʪ ʥʘʭʦʜʠʪʩʷ ʝʱʝ ʚ ʧʝʨʠʦʜʝ 

ʩʪʘʨʪʘʧʘ, ʯʘʩʪʴ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʦʣʴʢʦ ʜʝʢʣʘʨʠʨʫʝʪʩʷ. ʆʜʥʘʢʦ, ʚ ʮʝʣʦʤ ʫʞʝ 

ʧʦʥʷʪʝʥ ʧʦʜʭʦʜ: ʢʘʨʪʠʨʦʚʘʥʠʝ ʠ ʦʙʲʝʜʠʥʝʥʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʠ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ. ɼʘʥʥʳʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʦʩʦʙʝʥʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʦʙʱʝʤ ʬʦʥʝ ʨʘʟʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʝʛʤʝʥʪʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 15.  ʊʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʠʥʛʘʧʫʨʘ. 

URL: https://www.mti.gov.sg/  

ʂʘʨʪʘ ʦʪʨʘʩʣʝʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ (ITMS) - ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ 

ʧʣʘʪʬʦʨʤʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ - ʙʠʟʥʝʩ, 

ʧʨʦʬʩʦʶʟʳ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ - ʩ ʪʝʤ, ʯʪʦʙʳ ʩʦʛʣʘʩʦʚʘʪʴ ʫʩʠʣʠʷ ʚʦʢʨʫʛ ʦʙʱʝʛʦ 

ʧʣʘʥʘ ʧʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʘʞʜʦʛʦ ʩʝʢʪʦʨʘ. ITMS ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴ 23 ʩʝʢʪʦʨʘ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʦʢʦʣʦ 80% ʵʢʦʥʦʤʠʢʠ, 6 ʠʟ ʥʠʭ ʫʞʝ ʟʘʧʫʱʝʥʳ. ɺ 2017 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʦʩʪʘʚʰʠʝʩʷ 17 (ʧʣʘʥ ʚ ʙʶʜʞʝʪʝ 2017). ITMS ʧʦʤʦʞʝʪ 

ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ, ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʝʢʪʦʨʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʎʝʥʪʨ ʠʥʥʦʚʘʮʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʧʨʠ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʨʘʙʦʪʘʝʪ ʩ ʢʦʤʧʘʥʠʷʤʠ, ʯʪʦʙʳ ʩʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʩʚʦʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʪʫʜʝʥʪʘʤ ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ 

ʦʧʳʪ. ITMS - çʞʠʚʳʝè ʧʣʘʥʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʙʫʜʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ, ʥʫʞʥʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʠʥʝʨʛʠʷ ʤʝʞʜʫ ʩʚʷʟʘʥʥʳʤʠ ʩʝʢʪʦʨʘʤʠ ITM 
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ʈʠʩʫʥʦʢ 16.  ʆʪʨʘʩʣʝʚʘʷ ʢʘʨʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʠʥʛʘʧʫʨʘ. 

URL: https://www.mti.gov.sg/  

ʀʥʪʝʨʝʩʥʦʝ ʨʝʰʝʥʠʝ, ʥʘʡʜʝʥʥʦʝ ʚ ʂʘʥʘʜʝ ï ʇʨʦʛʨʘʤʤʘ RedSeal. ʕʪʦ 

ʪʘʢʞʝ ʩʚʦʝʛʦ ʨʦʜʘ ʘʛʨʝʛʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʝʝ ʧʫʙʣʠʯʥʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚ PR-ʩʪʠʣʝ (ʚʧʣʦʪʴ ʜʦ ʨʘʟʤʝʱʝʥʠʷ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʪʠʧʦʚ 

ʚʠʟʠʪʦʢ ʠ ʜʨʫʛʦʡ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʡ ʠ ʮʠʬʨʦʚʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʧʦʣʫʯʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʯʝʣʦʚʝʢʦʤ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʨʝʜʝ).  

 

ʈʠʩ. 17 ʉʘʡʪ ʇʨʦʛʨʘʤʤʳ RED SEAL ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ.  

ʀʩʪʦʯʥʠʢ: http://www.red-seal.ca/ 

ʇʨʦʛʨʘʤʤʘ Red Seal ʷʚʣʷʝʪʩʷ ʢʘʥʘʜʩʢʠʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ. ʇʦʣʫʯʝʥʠʝ Red 

Seal ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠ ʩʨʘʚʥʠʚʘʝʪ ʥʘʚʳʢʠ ʠ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʢʦʣʣʝʛʦʡ ʧʦ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. Red Seal ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʙʦʪʦʜʘʪʝʣʶ ʠ 

ʧʦʪʨʝʙʠʪʝʣʶ ʛʘʨʘʥʪʠʶ ʢʘʯʝʩʪʚʘ ʠ ʜʦʚʝʨʠʝ. Red Seal ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

http://www.red-seal.ca/
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ʩʦʪʨʫʜʥʠʢ ʩʪʨʝʤʠʪʩʷ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʨʘʟʚʠʚʘʝʪʩʷ, ʢʚʘʣʠʬʠʮʠʨʫʝʪʩʷ, 

ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʪʨʫʜ. ʕʪʦʪ 

ʩʝʨʪʠʬʠʢʘʪ ʦʙʣʝʛʯʘʝʪ ʧʨʠʟʥʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʦ ʚʩʝʡ 

ʂʘʥʘʜʝ. Red Seal ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʦʜʘʪʝʣʶ ʠ ʧʦʪʨʝʙʠʪʝʣʶ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʪʦʛʦ, ʯʪʦ ʨʘʙʦʪʥʠʢ ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʳʤ ʠ ʦʩʦʟʥʘʥʥʳʤ. ʕʪʦʪ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʵʢʟʘʤʝʥ  ʰʠʨʦʢʦ ʧʨʠʟʥʘʝʪʩʷ ʠ ʫʚʘʞʘʝʪʩʷ ʚ ʙʠʟʥʝʩ-

ʠʥʜʫʩʪʨʠʠ ʚ ʂʘʥʘʜʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʂʨʘʩʥʘʷ ʧʝʯʘʪʴ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ 

ʧʣʘʥʝ ʨʘʙʦʪʳ ʠ ʦʪʢʨʳʚʘʝʪ ʜʚʝʨʠ ʜʣʷ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʚʳʰʝʥʠʝ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʫʩʪʦʡʯʠʚʫʶ ʟʘʥʷʪʦʩʪʴ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʧʦ ʩʣʫʞʙʝ. 

 

ʈʠʩ. 18 ʉʘʡʪ ʇʨʦʛʨʘʤʤʳ RED SEAL ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ.  

ʀʩʪʦʯʥʠʢ: http://www.red-seal.ca/ 

ʅʘ ʩʝʛʦʜʥʷ ʩʠʩʪʝʤʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʵʢʟʘʤʝʥʦʚ ʠ ʧʦʜʛʦʪʦʚʢʠ 

(ʫʯʝʥʠʯʝʩʪʚʘ) ʷʚʣʷʝʪʩʷ ʬʝʜʝʨʘʣʴʥʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʂʘʥʘʜʳ. 

ʀʥʬʦʨʤʘʮʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʧʦ ʨʘʟʜʝʣʘʤ ɼʦʙʨʦʚʦʣʴʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʠ ʆʙʷʟʘʪʝʣʴʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʪʘʢ ʞʝ ʦʥʘ ʩʦʙʨʘʥʘ ʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʜʣʷ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʨʘʙʦʪʥʠʢʦʚ, ʫʯʝʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʩʠʩʪʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

½ ʆʙʷʟʘʪʝʣʴʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʞʝʩʪʢʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʬʝʩʩʠʷʭ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʚʣʠʷʶʪ ʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʠ ʛʨʘʞʜʘʥ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʨʘʙʦʪ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʦʡ ʧʨʦʬʝʩʩʠʠ ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʪʴ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɿʘʢʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ: 

http://www.red-seal.ca/
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½ ʨʘʙʦʪʥʠʢʠ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʩʝʨʪʠʬʠʢʘʪʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʝʛʫʣʠʨʫʝʤʦʡ ʨʘʙʦʪʳ; 

½ ʨʘʙʦʪʦʜʘʪʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ, ʯʪʦʙʳ ʠʭ ʩʦʪʨʫʜʥʠʢʠ ʠʤʝʣʠ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʩʝʨʪʠʬʠʢʘʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ 2-ʭ ʧʝʨʚʳʭ ʵʪʘʧʦʚ ʧʨʦʮʝʩʩʘ, 

Emploi-Qu®bec ʧʨʠʛʣʘʰʘʝʪ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʫʶ ʵʢʟʘʤʝʥʘʮʠʦʥʥʫʶ ʩʝʩʩʠʶ 

ʚ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʮʝʥʪʨʦʚ. ʊʨʝʪʠʡ ʵʪʘʧ - ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʵʢʟʘʤʝʥ. ɼʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʧʨʘʚʦ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʚʝʨʰʠʪʴ ʧʨʦʛʨʘʤʤʫ 

ʦʙʫʯʝʥʠʷ ʠ ʦʧʣʘʪʠʪʴ ʚʟʥʦʩ ʟʘ ʨʝʛʠʩʪʨʘʮʠʶ ʵʢʟʘʤʝʥʘ. 

 

ʈʠʩ. 19 ʀʥʠʮʠʘʪʠʚʘ ʧʦ ʘʙʙʨʝʚʠʘʪʫʨʝ MSR ʇʨʦʛʨʘʤʤʳ RED SEAL ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ.  

ʀʩʪʦʯʥʠʢ: http://www.red-seal.ca/ 

ʂʘʥʘʜʩʢʠʡ ʩʦʚʝʪ ʜʠʨʝʢʪʦʨʦʚ ʫʯʝʥʠʯʝʩʪʚʘ (CCDA) ʠʥʬʦʨʤʠʨʫʝʪ ʦʙ 

ʦʬʠʮʠʘʣʴʥʦʤ ʧʨʠʟʥʘʥʠʠ ʘʙʙʨʝʚʠʘʪʫʨʳ çMSRè (Red Seal) ʜʣʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. CCDA ʩʯʠʪʘʝʪ, ʯʪʦ ʘʙʙʨʝʚʠʘʪʫʨʘ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ 

ʧʦʟʚʦʣʷʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʨʘʙʦʪʥʠʢʘʤ ʣʝʛʢʦ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʧʨʠʟʥʘʥʠʝ, ʜʘʚʘʷ ʙʦʣʴʰʝ ʧʨʝʩʪʠʞʘ ʠʭ ʧʦʣʥʦʤʦʯʠʷʤ, 

ʧʦʜʪʚʝʨʞʜʘʝʤʳʤ Red Seal. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʚʠʥʮʠʡ ʠ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʘʙʙʨʝʚʠʘʪʫʨʘ MSR ʚʩʝʤʠ, ʢʪʦ ʫʞʝ ʠʤʝʝʪ ʩʝʨʪʠʬʠʢʘʮʠʶ 

Red Seal ʠ ʧʨʦʚʠʥʮʠʘʣʴʥʳʡ/ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʩʝʨʪʠʬʠʢʘʪ ʫʯʝʥʠʯʝʩʪʚʘ. 

ʃʶʙʦʡ ʯʝʣʦʚʝʢ ʩ Red Seal ʤʦʞʝʪ ʩʝʡʯʘʩ ʥʘʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʙʙʨʝʚʠʘʪʫʨʫ 

MSR ʥʘ ʩʚʦʠʭ ʚʠʟʠʪʥʳʭ ʢʘʨʪʦʯʝʢ ʠ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 

http://www.red-seal.ca/
http://www.red-seal.ca/about/rse_msr@-fra.jsp
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ʇʦʢʘ ʧʨʦʬʩʪʘʥʜʘʨʪʳ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʂʘʥʘʜʳ 

ʥʝ ʚʳʜʝʣʝʥʳ ʚ ʩʠʩʪʝʤʝ, ʦʜʥʘʢʦ ʨʷʜ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʤʦʛʫʪ 

ʩʪʘʪʴ ʧʨʠʤʝʨʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ (ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʬʘʨʤʘʮʠʷ ʠ ʪ.ʧ.). 

3.2. ʄʘʨʰʨʫʪʳ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʟʥʳʭ ʎɸ  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʘʥʘʣʠʟ ʚʣʠʷʥʠʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʘ ʪʘʢʞʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʨʠʪʦʢʘ ʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘʟʚʘʥʥʳʭ ʦʪʨʘʩʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʶ, ʤʘʨh ʨʫʪʘʤʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚʳʙʨʘʥʳ ʦʩʥʦʚʥʳʝ 

ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʠ ʧʦʧʫʣʷʨʥʳʝ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʗʥʜʝʢʩ11 ʠ Google12. ʇʨʠ 

ʵʪʦʤ ʧʦʠʩʢʦʚʳʝ ʟʘʧʨʦʩʳ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʙʳʣʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ 

ʨʝʣʝʚʘʥʪʥʳʤʠ ʚ Google. 

ɺ ʧʦʠʩʢʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʪʝʤʘʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ (ʦʪʚʝʪʳ 

ʥʘ ʦʜʠʥ ʧʦʠʩʢʦʚʳʡ ʟʘʧʨʦʩ), ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʚʳʙʦʨʢʠ (ʦʙʲʝʜʠʥʝʥʥʳʝ ʩʘʡʪʳ ʧʦ 

ʩʩʳʣʢʘʤ ʠ ʧʝʨʝʢʨʝʩʪʥʦʤʫ ʫʧʦʤʠʥʘʥʠʶ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ 

ʧʦʠʩʢʦʚʦʛʦ ʧʦʣʷ), ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʙʦʨʢʠ (ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʝ ʧʦʠʩʢʦʚʳʝ ʦʪʚʝʪʳ 

ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʟʘʧʨʦʩʘ ʠ ʩʫʞʝʥʠʷ ʧʦʠʩʢʦʚʦʛʦ ʧʦʣʷ), 

ʜʝʪʘʣʠʟʘʮʠʷ ʚʳʙʦʨʢʠ (ʘʥʘʣʠʟ ʤʥʦʛʦʫʨʦʚʥʝʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʡ 

ʧʦʠʩʢʦʚʳʡ ʦʪʚʝʪ: ʩʪʨʫʢʪʫʨʘ ʧʦʜʯʠʥʝʥʠʷ ʜʦʢʫʤʝʥʪʘ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ 

ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ ʩʪʨʦʢʝ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ). 

ʇʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʨʝʣʝʚʘʥʪʥʳʭ ʩʪʘʪʝʡ, ʦʩʫʱʝʩʪʚʣʷʣʩʷ 

ʧʦʠʩʢ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ.  

ɺʦʧʨʦʩʳ ʚʳʜʝʣʝʥʠʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʢʦʥʛʨʫʵʥʪʥʦʩʪʴ ʠ 

ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʚ ʧʦʠʩʢʦʚʳʭ ʤʦʜʝʣʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ 

ʈʘʟʜʝʣʝ 4 ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ 

                                                           
11 www.yandex.ru 

12 www.google.com 
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ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ ʦʪʨʘʩʣʝʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʜʣʷ ʩʪʦʨʦʥʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ.   
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3.3. ɸʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʢʪʠʢ ʧʦ ʩʪʨʫʢʪʫʨʝ 

ʉʘʡʪʳ ʜʝʣʷʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʚʪʦʨʦʚ ʠ 

ʚʣʘʜʝʣʴʮʝʚ ʨʝʩʫʨʩʦʚ ʩʦʛʣʘʩʥʦ ʚʳʜʝʣʝʥʥʳʤ ʛʨʫʧʧʘʤ ʎɸ ʚ ʧ. 3.1. ʥʘʩʪʦʷʱʝʛʦ 

ʦʪʯʝʪʘ. 

ʊʘʢ, ʥʘʠʙʦʣʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʭʨʘʥʠʣʠʱʘʤʠ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ 

ʦʬʠʮʠʘʣʴʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʣʠ 

ʬʠʥʘʥʩʠʨʫʝʤʳʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʣʘʪʬʦʨʤʳ. 

 

ʈʠʩ. 20 ʇʨʠʤʝʨ ʨʘʟʤʝʱʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʘʡʪʝ ɼʝʧʘʨʪʘʤʝʥʪʘ ʠʥʥʦʚʘʮʠʡ, ʥʘʫʢʠ ʠ ʵʢʦʥʦʤʠʢʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ.  

ʀʩʪʦʯʥʠʢ: http://www.ic.gc.ca/ 

 

ʈʠʩʫʥʦʢ 21.  ʆʪʨʘʩʣʝʚʘʷ ʢʘʨʪʘ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ɻʝʨʤʘʥʠʠ. 

URL:  https://www.research-in-germany.org/ 

 

https://www.research-in-germany.org/
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ʈʠʩʫʥʦʢ 22.  ʇʝʨʩʦʥʠʬʠʢʘʮʠʷ ʩʦʦʙʱʝʩʪʚ ʠ ʢʦʤʘʥʜ NNI ʚ 2017 ʛʦʜʫ. 

URL: http://nanohub.org/ 

 

 

 

ʈʠʩʫʥʦʢ 23.  ʇʨʦʝʢʪ DaNa ʦ ʙʘʟʝ ʟʥʘʥʠʡ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 

URL: http://www.nanopartikel.info/en/ 

DaNa - ʜʘʥʥʳʝ ʠ ʟʥʘʥʠʷ ʧʦ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤ ʚ ʀʥʪʝʨʥʝʪʝ ʥʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʳ DaNa2.0 ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʝʢʪʘ, 

ʬʠʥʘʥʩʠʨʫʝʤʦʛʦ BMBF ʩ 2009 ʛʦʜʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çDaNa - ɼʘʥʥʳʝ ʠ ʟʥʘʥʠʷ 

ʧʦ ʥʘʥʦʤʘʪʝʨʠʘʣʘʤè. DaNa ʠʩʧʦʣʴʟʫʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʟʥʘʥʠʷ 

ʪʦʢʩʠʢʦʣʦʛʦʚ, ʙʠʦʣʦʛʦʚ, ʬʠʟʠʢʦʚ, ʭʠʤʠʢʦʚ ʠ ʬʘʨʤʘʮʝʚʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʜʣʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʥʝʩʧʝʮʠʘʣʠʩʪʦʚ. 

http://nanohub.org/
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ʇʣʘʪʬʦʨʤʘ ʟʥʘʥʠʷ DaNa ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 25 

ʤʘʪʝʨʠʘʣʘʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʘʤʳʭ ʦʙʱʠʭ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʜʫʢʪʘʭ. ʂʦʨʦʪʢʠʝ ʪʝʢʩʪʳ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʙʥʳʝ ʩʪʘʪʴʠ 

ʩʦʦʙʱʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦ ʩʚʦʡʩʪʚʘʭ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʠ ʥʘʥʦʨʘʟʤʝʨʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʠ ʦ ʪʦʤ, ʢʘʢ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʯʝʣʦʚʝʢʘ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʥʝʤ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʫʯʥʳʝ ʚʳʚʦʜʳ ɹʄɹʌ ʠ 

ʤʝʨʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ NanoNature ʠ NanoCare.  

ʉʘʡʪʳ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʠʣʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʈʘʟʜʝʣʘʭ 4-6 ʚ ʢʘʯʝʩʪʚʝ 

ʠʣʣʶʩʪʨʘʮʠʠ ʨʷʜʘ ʪʝʭʥʦʣʦʛʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ.  

ʆʜʥʘʢʦ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʫʶ ʧʨʦʙʣʝʤʫ, ʚʳʷʚʣʝʥʥʫʶ ʚ ʧʝʨʚʦʡ 

ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʘʞʝ ʧʨʠ ʥʘʫʢʦʝʤʢʦʩʪʠ ʪʝʤʳ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʠ ʝʝ 

ʩʣʦʞʥʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʘʫʜʠʪʦʨʠʠ, ʪʝʤʘ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʢʨʳʪʘ, ʚʦ ʤʥʦʛʠʭ 

ʩʪʨʘʥʘʭ ʅʉʂ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ, ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʮʝʧʦʯʢʠ ʜʣʷ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʠʩʢ ʩʘʡʪʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʦʜʚʠʥʫʪʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʦ ʜʣʷ ʥʝʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣ ̫ ʜʘʥʥʳʡ ʧʦʠʩʢ 

ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ ʤʝʥʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ, ʠʟ-ʟʘ ʥʝʧʦʥʠʤʘʥʠʷ ʩʣʦʚʘʨʥʦʛʦ ʢʦʜʘ 

ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ. ʉʣʦʚʘʨʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʩʦʜʝʨʞʘʥʠʶ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ 

ʜʨʫʛʠʤ ʢʨʠʪʝʨʠ̫ ʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺʦ ʤʥʦʛʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʦʪʯʝʪʘʭ ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʤʝʥʥʦ ʧʦ ʧʨʠʯʠʥʝ ʩʣʦʞʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʨʫʜʥʦʩʪʠ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʘʣʝʝ 

ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʚʳʜʝʣʠʪʴ ʧʨʦʙʣʝʤʳ ʠ ʮʝʣʠ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʚʳʷʚʣʝʥʥʳʝ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʦʪʨʘʩʣʝʚʳʭ ʧʨʦʛʨʘʤʤʘʭ ʨʘʟʚʠʪʠʷ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ 

ʩʪʨʦʷʪʩʷ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʅʉʂ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚ 

ʢʘʞʜʦʡ ʩʪʨʘʥʝ. ʎʝʣʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʤʦʜʝʣʝʡ 
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ʅʉʂ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʤʦʜʝʣʠ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 

3.4. ɸʥʘʣʠʟ ʧʦ ʮʝʣ̫ʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʢʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ 

ʥʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ (2017 ʛʦʜ) 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʷʚʣʷʝʪ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ 

ʠ ʩʪʨʘʥʦʚʳʝ ʘʢʮʝʥʪʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʢʚʘʣʠʬʠʢʘʮʠʡ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. ʎʝʣʠ ʚʣʠʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʚʳʙʦʨ 

ʥʦʨʤʘʪʠʚʥʦʡ ʤʦʜʝʣʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ. 

ɻʨʫʧʧʘ ʣʠʜʝʨʦʚ, ʪ.ʝ. ʩʪʨʘʥ r ʧʝʨʚʦʡ ʤʠʨʦʚʦʡ 20-ʢʠ ʚ ʨʝʡʪʠʥʛʘʭ ʧʦ 

ʧʘʪʝʥʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʩʬʦʨʤʠʨʦʚʘʣʠ ʥʘʫʯʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. ʉʐɸ, ʂʘʥʘʜʘ, ʉʠʥʛʘʧʫʨ, ɻʝʨʤʘʥʠʷ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 2017 ʛʦʜ ʦʪʣʠʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ: 

½ ʘʢʪʠʚʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʙʠʟʥʝʩʘ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ, ʚ ʪ.ʯ. ʥʘʥʦʠʥʜʫʩʪʨʠʠ (ʟʘʢʦʥʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʫʨʦʚʥʷ ʧʨʝʟʠʜʝʥʪʦʚ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦʜʜʝʨʞʢʠ ʠ 

ʧʨʦʪʝʢʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʠʟʥʝʩ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʬʝʨʘʭ); 

½ ʩʬʦʨʤʠʨʦʚʘʥʥʘ ̫ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʦʣʝ (ʜʦʩʪʫʧ ʢ 

ʦʙʦʨʫʜʦʚʘʥʠʶ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʄʉʇ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʪʦʣʳ ʚ ʘʨʝʥʜʫ ʠ 

ʪ.ʧ.);  

½ ʦʨʛʘʥʠʟʦʚʘʥʥʝr ʧʨʦʮʝʩʩ rʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʛʨʘʥʪʦʚʦʡ ʧʦʜʜʝʨʞʢʠ 

(ʚʳʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʬʠʢʩʠʨʦʚʘʥʠʝ ʟʘ ʩʪʨʘʥʦʡ ʧʝʨʚʳʭ ʤʝʩʪ ʚ 

ʧʘʪʝʥʪʦʚʘʥʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚʥʝʜʨʝʥʠʠ ʠ ʧʨʦʜʘʞʘʭ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ); 

½ ʦʬʦʨʤʣʝʥʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ 

ʢʣʘʩʪʝʨʳ (ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ ʤʝʞʜʫ 
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ʢʦʨʧʦʨʘʮʠʷʤʠ, ʨʝʛʠʦʥʘʤʠ ʠ ʩʪʨʘʥʘʤʠ ʚ ʠʥʪʝʨʝʩʘʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʚʳʛʦʜ); 

½ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʚʠʪʠʷ (ʥʘʫʯʥʳʝ 

ʢʘʜʨʳ, ʧʨʦʤʳʰʣʝʥʥʳʝ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʩʪʫʜʝʥʪʳ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ);  

½ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʙʤʝʥʘ ʦʧʳʪʦʤ (ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ, ʢʦʤʤʝʨʯʝʩʢʦʝ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʪ.ʧ.). 

ʇʨʠ ʵʪʦʤ ʚ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʩʪʨʘʥʘʭ ʩʦʟʜʘʥʳ ʠ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʪ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʦʙʣʘʩʪʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʥʝʟʘʚʠʩʠʤʘ ̫ ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʧʳʪ ɸʤʝʨʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʪʙʦʨʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʣʷ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ, ʚ ɻʝʨʤʘʥʠʠ ï ʘʢʮʝʥʪ ʥʘ ʧʦʜʛʦʪʦʚʢʝ ʠ ʦʪʙʦʨʝ 

ʥʘʩʪʘʚʥʠʢʦʚ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʜʫʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ (ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ, 

ʩʘʤʦʣʝʪʦʩʪʨʦʝʥʠʝ ʠ ʪ.ʧ.), ʚ ʂʘʥʘʜʝ ʠ ʉʠʥʛʘʧʫʨʝ ʦʪʤʝʯʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʚ 

ʮʝʥʪʨʘʭ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʡ, ʢʦʪʦʨʳʝ ʧʦʜʧʘʜʘʶʪ ʧʦʜ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʜʥʘʢʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʜʦʩʪʫʧʘ ʚ 

ʟʘʢʨʳʪʳʝ ʛʨʫʧʧʳ. ɺʩʝ ʩʪʨʘʥʠʮʳ ʪʘʢʠʭ ʩʘʡʪʦʚ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʧʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʫʨʦʚʥʶ ʢʨʝʜʠʪʥʳʭ ʩʯʝʪʦʚ ʢʘʞʜʦʛʦ 

ʩʦʠʩʢʘʪʝʣʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ ʰʘʥʩʦʚ 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʤʦʜʝʣʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ 

ʦʪʯʝʪʘʭ ʬʨʘʥʢʦʷʟʳʯʥʦʡ ʢʘʥʘʜʩʢʦʡ ʛʨʫʧʧʳ, ʘʥʘʣʠʟʠʨʦʚʘʚʰʠʭ ʩʠʩʪʝʤʫ ʅʉʂ ʚ 

ʘʥʛʣʦʛʦʚʦʨʷʱʝʡ ʯʘʩʪʠ ʂʘʥʘʜʳ, ʦʪʤʝʯʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ 

ʥʝʧʦʥʷʪʥʦʩʪʴ ʤʦʜʝʣʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦʩʪʘʣʘʩʴ ʥʝ ʨʘʩʢʨʳʪʦʡ 

ʵʢʩʧʝʨʪʘʤʠ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʝʜʠʥʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʥʘ ʜʘʪʫ ʘʥʘʣʠʟʘ. ʉʝʛʦʜʥʷ ʂʘʥʘʜʘ ʩʪʨʝʤʠʪʩʷ ʩʥʠʟʠʪʴ 

ʵʪʦʪ ʨʘʟʨʳʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʫ Red Seal, ʚʚʦʜʷ ʝʜʠʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʢʣʘʩʪʝʨʳ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʮʝʥʪʨʦʚ ʪʠʧʘ ʂʚʝʙʝʢʘ ʠ 

ʄʦʥʨʝʘʣʷ ʩʥʠʞʘʶʪ ʜʝʬʠʮʠʪ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʉʠʥʛʘʧʫʨ ʜʝʣʘʝʪ 

ʩʝʛʦʜʥʷ ʘʢʮʝʥʪ ʥʘ ʙʠʦʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ (ʚ ʪ.ʯ. ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ), ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʢʘʜʨʳ. ɺ ʩʚʷʟʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚ ʩʪʨʘʥʫ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʠʛʨʘʥʪʦʚ ʩ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ, ʜʣʷ ʛʨʘʞʜʘʥ 

ʉʠʥʛʘʧʫʨʘ ʚʚʦʜʠʪʩʷ ʞʝʩʪʢʘʷ ʥʦʨʤʘ ʧʦ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʮʝʥʢʠ. 

ʇʨʦʛʨʘʤʤʘ çʉʤʘʨʪ-ʥʘʮʠʷè ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʪʝʭʥʦʣʦʛʠʟʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ 

ʦʪʨʘʩʣʝʡ. 

ʌʨʘʥʮʠʷ ʠ ʗʧʦʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʪʝʢʫʱʫʶ ʜʘʪʫ. ʌʨʘʥʮʠʷ ʩʦʟʜʘʣʘ ʟʘ ʧʝʨʠʦʜ ʩ 60-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ 18 000 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʣʘ ʩʪʨʫʢʪʫʨʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʢʨʝʜʠʪʦʚ ʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ, ʦʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷ ʚʳʥʫʞʜʝʥʘ ʧʨʦʚʦʜʠʪʴ 

ʧʝʨʝʩʪʨʦʡʢʫ ʤʦʜʝʣʠ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. ɺʩʝ 6 000 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ, ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʧʝʨʝʘʢʢʨʝʜʠʪʘʮʠʶ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʩʚʦʠ 

ʧʨʦʛʨʘʤʤʳ. ʇʨʦʬʩʦʦʙʱʝʩʪʚʘ ʞʝ ʜʦʣʞʥʳ ʩʦʢʨʘʪʠʪʴ ʠ ʫʧʨʦʩʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʬʩʪʘʥʜʘʨʪʦʚ, ʘ ʪʘʢʞʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ, ʧʦʥʷʪʥʳʝ ʠ 

ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʝ ʪʨʘʝʢʪʦʨʠʠ. 

 ʗʧʦʥʠʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʘʟʚʠʚʘʣʘʩʴ ʧʦ ʤʦʜʝʣʠ ʧʦʞʠʟʥʝʥʥʦʛʦ 

ʥʘʡʤʘ, ʧʦʵʪʦʤʫ ʚʝʩʴ HR-ʤʝʥʝʜʞʤʝʥʪ ʙʳʣ ʥʘʩʪʨʦʝʥ ʥʘ ʫʟʢʦʢʦʨʧʦʨʘʪʠʚʥʳʝ 

ʤʦʜʝʣʠ. ɿʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʅʉʂ ʥʝ ʩʪʦʷʣʦ, ʢʘʨʴʝʨʘ ʯʝʣʦʚʝʢʘ ʩʪʨʦʠʣʘʩʴ 

ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʙʠʟʥʝʩʘ, ʥʝ ʧʣʘʥʠʨʦʚʘʣʠʩʴ ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ 

ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʜʣʷ ʨʳʥʢʘ ʪʨʫʜʘ. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʩʠʪʫʘʮʠʷ ʩ 

ʜʝʤʦʛʨʘʬʠʝʡ ʟʘʩʪʘʚʠʣʘ ʗʧʦʥʠʶ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ, 

ʨʘʩʰʠʨʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʧʨʦʩ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧ̫ʦʥʩʢʠʭ ʚʫʟʘʭ. ʇʨʦʙʣʝʤʳ ʩ ʷʟʳʢʦʤ ʠ 

ʟʘʢʨʳʪʦʩʪʴʶ ʩʪʨʘʥʳ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʗʧʦʥʠʠ ʧʨʠʚʣʝʢʘʝʪ 



82 

 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ, 

ʯʝʤ ʂʘʥʘʜʘ, ʉʐɸ, ɻʝʨʤʘʥʠʷ, ʉʠʥʛʘʧʫʨ. ʇʦʵʪʦʤʫ ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʚʦʜʠʪʩʷ ʩʝʛʦʜʥʷ ʢʘʢ ʤʦʜʝʣʴ ʘʜʘʧʪʘʮʠʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʚ ʗʧʦʥʠʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ, 

ʚʦʟʤʦʞʥʳʝ ʛʘʨʘʥʪʠʠ ʩʧʨʦʩʘ ʥʘ ʪʘʢʠʭ ʚʳʧʫʩʢʥʠʢʦʚ ʢʘʢ ʚ ʠʭ ʨʦʜʥʦʡ ʩʪʨʘʥʝ, 

ʪʘʢ ʠ ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ. ʌʦʨʤʠʨʫʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʦʧʝʨʘʮʠʠ ʜʣʷ ʨʘʟʥʳʭ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦ ʦʙʤʝʥʫ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʧʨʦʚʦʜʷʪʩʷ 

ʬʦʨʩʘʡʪ-ʩʝʩʩʠʠ ʠ ʪ.ʧ. ʨʘʜʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʵʢʟʘʤʝʥʦʚ ʧʦ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʘʟʚʠʪʠʠ ʅʉʂ ʨʘʟʥʳʭ ʩʪʨʘʥ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʢʘʜʝʤʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʥʥʦʚʘʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʘʫʜʠʪʦʤ ʠ ʤʦʥʠʪʦʨʠʥʛʦʤ ʪʝʭʥʦʣʦʛʠʡ ʦʙʲʝʜʠʥʷʝʪ ʚʫʟʳ 

ʠ ʢʦʨʧʦʨʘʮʠʠ ʥʘ ʝʜʠʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ, ʟʘʩʪʘʚʣʷʝʪ 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʝʜʠʥʳʝ ʥʦʨʤʳ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʚ ʧʨʦʝʢʪʘʭ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʨʦʩʦʚ, ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ,  

ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʥʳʭ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʦʪʯʝʪʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ (ʪʠʧʘ ʅʀʈ, ʅʀʆʂʈ ʠ ʪ.ʧ.) ʧʨʠʚʦʜʠʪ ʢ ʚʳʜʝʣʝʥʠʶ ʩʢʚʦʟʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʧʨʦʬʠʣʷʭ, ʢʘʢ ʫʯʝʥʳʭ, ʪʘʢ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʡ. 

ʆʛʨʦʤʥʘʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʪʨʝʙʫʝʪ 

ʨʘʟʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚ ʚ ʦʙʣʘʩʪʠ ʨʝʜʘʢʮʠʦʥʥʦʛʦ ʧʠʩʴʤʘ, 

ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʭ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʚʝʜʝʥʠʶ 

ʥʦʚʳʭ ʧʨʦʬʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʞʫʨʥʘʣʠʩʪʦʚ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ ʉʄʀ, 

ʤʘʨʢʝʪʦʣʦʛʦʚ, ʶʨʠʩʪʦʚ, ʧʘʪʝʥʪʦʚʝʜʦʚ ʠ ʜʨʫʛʠʭ ʩʤʝʞʥʳʭ ʧʨʦʬʝʩʩʠʡ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, 

ʥʘʥʦʤʘʪʝʨʠʘʣʘʭ ʠ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʠ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʜʫʢʪʦʚ. 
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ʇʨʦʜʚʠʞʝʥʠʝ ʢʦʥʬʝʨʝʥʮʠʡ, ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʦʦʙʱʝʩʪʚʘʤʠ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʚʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʦ 

ʧʨʦʛʨʘʤʤʘʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʢʦʨʧʦʨʘʮʠʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʩ ʘʩʩʦʮʠʘʮʠʷʤʠ, ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ 

ʯʘʩʪʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. ʉʦʟʜʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʠʪʝʪʦʚ ʠ / ʠʣʠ ʫʯʝʙʥʳʭ 

ʛʨʫʧʧ, ʧʦʩʚʷʱʝʥʥʳʭ ʢʦʥʢʨʝʪʥʳʤ ʢʫʣʴʪʫʨʥʳʤ, ʥʘʫʯʥʳʤ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʚʦʧʨʦʩʘʤ, ʠʤʝʶʱʠʤ ʦʪʥʦʰʝʥʠʝ ʢ ʯʣʝʥʘʤ ʧʨʦʬʩʦʦʙʱʝʩʪʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʠ ʟʘʱʠʪʘ ʠʥʪʝʨʝʩʦʚ ʵʢʩʧʝʨʪʦʚ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʦʙʣʘʩʪʷʭ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ, ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʯʣʝʥʘʤ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʠ ʠʥʠʮʠʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʦʚ ʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʦʜʝʡʩʪʚʠʝ ʦʪʥʦʰʝʥʠʷʤ ʤʝʞʜʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʢʘʪʝʛʦʨʠʷʭ ï ʵʪʦ ʥʦʚʳʝ ʩʦʮʠʘʣʴʥʳʝ 

ʨʝʩʫʨʩʳ ʧʨʦʬʦʙʲʝʜʠʥʝʥʠʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʠ ʩʦʦʙʱʝʩʪʚ, ʚ ʪ.ʯ. ʚʠʨʪʫʘʣʴʥʳʭ (ʦʥ-ʣʘʡʥ). 

ʇʦʜʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʜʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʜʝʡʩʪʚʠʝ ʟʘʢʦʥʥʦʡ ʧʝʨʝʜʘʯʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʦʫ-ʭʘʫ ï ʵʪʦ 

ʩʪʘʣʦ ʮʝʣʷʤʠ ʚʩʝʭ ʧʣʘʪʬʦʨʤ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ 

ʥʦʚʳʝ ʢʦʦʧʝʨʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ. ɺʩʝ ʘʢʩʝʣʝʨʘʪʦʨʳ ʧʨʦʰʣʦʛʦ ʧʝʨʠʦʜʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʝʰʣʠ ʚ ʤʦʜʝʣʴ ʙʵʢ-ʦʬʠʩʘ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʥʦʚʘʪʦʨʦʚ, ʪʘʢ 

ʢʘʢ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʚ ʦʙʣʘʩʪʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʦʪʨʘʩʣʠ ʠ ʧʨʦʬʝʩʩʠʠ ʧʨʠʟʥʘʥʦ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʪʨʘʪ ʧʦ ʚʨʝʤʝʥʠ ʠ ʫʨʦʚʥʶ ʧʦʣʫʯʘʝʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ʌʦʨʤʠʨʫʝʪʩʷ ʢʣʘʩʩ ʦʬʠʩʥʳʭ ʠ ʙʠʟʥʝʩ-ʧʨʦʬʝʩʩʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʄʉʇ 

ɻʝʨʤʘʥʠʠ ʠʣʠ ʌʨʘʥʮʠʠ, ʥʘʧʨʠʤʝʨ, ʚ ʯʘʩʪʠ ʘʫʪʩʦʨʩʠʥʛʘ ʨʷʜʘ ʪʨʫʜʦʚʳʭ 

ʬʫʥʢʮʠʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʵʢʩʧʝʨʪʦʚ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ 

ʥʝʟʘʚʠʩʠʤʳʝ ʵʢʟʘʤʝʥʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʥʦʚʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ (ʥʘʧʨʠʤʝʨ: ʙʠʦʬʘʨʤʘʢʦʣʦʛʠʷ ʠ ʛʝʥʝʪʠʢʘ, 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʠ ʛʝʥʝʪʠʢʘ, ʭʠʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʛʝʥʝʪʠʢʘ, 

ʩʧʦʨʪʠʚʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʛʝʥʝʪʠʢʘ ʠ ʪ.ʧ.). 
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ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʥʝʧʨʝʨʳʚʥʦʛʦ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʚ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ ʧʦʜʛʦʪʦʚʢʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʝʥʝʜʞʤʝʥʪʘ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ.  

ɺʩʝ ʩʪʨʘʥʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʘʭʦʜʷʪʩʷ ʚ ʞʝʩʪʢʦʤ ʢʦʥʢʫʨʝʥʪʥʦʤ ʧʦʣʝ ʙʦʨʴʙʳ ʟʘ ʨʝʩʫʨʩʳ ʠ ʧʘʪʝʥʪʳ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʚʳʥʫʞʜʝʥʳ, ʚ ʩʠʣʫ ʦʛʨʘʥʠʯʝʥʠʡ ʪʝʭ ʞʝ ʨʝʩʫʨʩʦʚ (ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ), 

ʩʦʟʜʘʚʘʪʴ ʩʝʪʠ ʩ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, 

ʝʚʨʦʧʝʡʩʢʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʤʦʞʝʪ ʙʳʪʴ Horizon 2020, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʢʨʫʧʥʝʡʰʝʡ ʧʨʦʛʨʘʤʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʡ ʚ ɽʉ. ʅʘ 2016-

2017 ʛʦʜ ʙʳʣ ʚʳʜʝʣʝʥ ʙʶʜʞʝʪ ʚ ʨʘʟʤʝʨʝ ʧʦʯʪʠ 16 ʤʠʣʣʠʘʨʜʦʚ ʝʚʨʦ. Horizon 

2020 ʧʨʦʜʦʣʞʘʝʪ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʥʦʚʘʪʦʨʦʚ ʚ ʧʨʦʝʢʪʘʭ, 

ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʮʠʢʣʳ ʦʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʥʦʚʘʮʠʡ, 

ʠʩʧʦʣʴʟʫʷ ʨʷʜ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʜʦʩʪʫʧʘ ʢ ʨʳʥʢʘʤ. ʀʥʚʝʩʪʠʨʫʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʢʣʶʯʘʷ 

ʦʙʤʝʥʳ ʤʝʞʜʫ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ ʥʘʫʯʥʳʤʠ ʢʨʫʛʘʤʠ, ʩʦʟʜʘʶʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʨʫʧʧ ʚ ʛʦʩʫʜʘʨʩʪʚʘʭ-

ʯʣʝʥʘʭ, ʛʜʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʥʝ 

ʨʘʩʢʨʳʪ ʥʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ, ʧʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʥʦʚʘʮʠʡ.  

ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ Horizon 2020 ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʨʘʙʦʯʠʭ ʤʝʩʪ, 

ʨʦʩʪʫ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʫʢʨʝʧʠʪʴ ʛʣʦʙʘʣʴʥʫʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ɽʚʨʦʧʳ, ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʥʥʦʚʘʮʠʠ ʦʭʚʘʪʳʚʘʶʪ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʨʝʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʶ ɽʚʨʦʧʳ, ʪʘʢ ʠ 
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ʜʦʣʛʦʩʨʦʯʥʫʶ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʪʚʝʨʜʳʭ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʣʝʜʫʶʱʝʡ 

ʚʦʣʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʨʳʚʦʚ.  

ʆʢʦʣʦ 2 ʤʣʨʜ. ʝʚʨʦ ʠʟ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʇʨʦʛʨʘʤʤʳ ʚ 

2016-17 ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʄʉʇ, ʚ ʪʦʤ ʯʠʩʣʝ 740 ʤʣʥ. ʝʚʨʦ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ 

ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʠʟʚʣʝʯʴ ʚʳʛʦʜʫ ʠʟ ʙʦʣʝʝ ʯʝʤ 2000 

ʚʳʩʦʢʦʠʥʥʦʚʘʮʠʦʥʥʳʭ ʄʉʇ. ʂʨʦʤʝ ʪʦʛʦ, ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʄʉʇ, ʫʚʝʣʠʯʘʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʥʦʚʘʮʠʡ. ʕʪʠ ʠʥʚʝʩʪʠʮʠʠ 

ʙʫʜʫʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʬʦʥʜʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʠʥʚʝʩʪʠʮʠʡ (EFSI). 

ʏʝʨʝʟ ɽʚʨʦʧʝʡʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʦʚʝʪ (ERC) ʣʫʯʰʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʤʦʛʫʪ ʠʩʩʣʝʜʦʚʘʪʴ ʣʫʯʰʠʝ ʠʜʝʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʦʨʳʚʘʤ ʨʦʩʪʘ. ʊʦʣʴʢʦ ʚ 2016 ʛʦʜʫ ʯʝʨʝʟ ERC ʨʝʘʣʠʟʦʚʘʥʳ 

ʦʢʦʣʦ 1,7 ʤʣʨʜ. ʝʚʨʦ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʧʦʯʪʠ 1000 ʛʨʘʥʪʦʚ. ʊʘʢʞʝ ʚ 2016 ʛʦʜʫ 

ʧʦʯʪʠ 10 000 ʩʪʠʧʝʥʜʠʘʪʦʚ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʦʙʫʯʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʢʘʨʴʝʨʳ ʟʘ ʨʫʙʝʞʦʤ. 

ʇʘʨʪʥʝʨʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʘʤʠ 

ʢʘʩʘʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ 

ʦʩʥʦʚʝ ʨʦʩʪʘ ʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʢʣʶʯʝʚʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʝʢʪʦʨʘʭ: 

ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʤʝʜʠʮʠʥʘ, ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʚʦʜʦʨʦʜʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘʵʨʦʥʘʚʪʠʢʘ ʠ ʙʠʦʠʥʜʫʩʪʨʠʷ, ʟʘʚʦʜʳ ʙʫʜʫʱʝʛʦ, 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʟʝʣʝʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʆʪʜʝʣʴʥʦ ʧʨʦʛʨʘʤʤʳ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʢʘʩʘʶʪʩʷ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠ  ʁʤʠʨʘ ʩʝʛʦʜʥʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʦʥʣʘʡʥ ʙʘʨʴʝʨʳ ʦʟʥʘʯʘʶʪ, ʯʪʦ 

ʛʨʘʞʜʘʥʝ ʥʝ ʥʘʭʦʜʷʪ ʥʝʦʙʭʦʜʠʤʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ, ʠʥʪʝʨʥʝʪ-ʢʦʤʧʘʥʠʠ ʠ 

ʩʪʘʨʪʘʧʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʫʛʦʟʦʨ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ, ʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʥʝ ʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʮʠʬʨʦʚʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

http://ec.europa.eu/priorities/jobs-growth-investment/plan/efsi/index_en.htm
http://ec.europa.eu/priorities/jobs-growth-investment/plan/efsi/index_en.htm
http://erc.europa.eu/sites/default/files/press_release/files/erc_work_programme_2016.pdf
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ʮʠʬʨʦʚʳʤ ʨʝʰʝʥʠʷʤ, ʥʘʧʨʠʤʝʨ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ: 

½ çʀʥʪʝʨʥʝʪ ʚʝʱʝʡè (139 ʤʣʥ. ʝʚʨʦ) ʧʦʟʚʦʣʠʪ ʜʦʧʦʣʥʠʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʢʨʫʧʥʳʤʠ ʧʠʣʦʪʘʤʠ ʧʦ ʨʷʜʫ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ. 

½ ɺ ʧʨʦʛʨʘʤʤʝ çʎʠʬʨʦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè (Digital Security) (118 

ʤʣʥ. ʝʚʨʦ) ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʷʟʚʠʤʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʀʂʊ. 

½ ɸʚʪʦʤʘʪʠʟʘʮʠʷ (ʨʦʙʦʪʠʟʘʮʠʷ) ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (114 

ʤʣʥ. ʝʚʨʦ) ʜʦʣʞʥʘ ʨʘʩʩʤʦʪʨʝʪ ɹ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʜʠʛʤʳ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ 

ʩʝʢʪʦʨʝ, ʯʪʦ ʦʙʝʱʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʟʘʪʦʨʦʚ ʠ ʚʳʙʨʦʩʦʚ. 

½ ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 50 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ɽʚʨʦʧʝʡʩʢʦʛʦ ʦʪʢʨʳʪʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʣʘʢʘ. 

½ ʇʨʦʛʨʘʤʤʘ çʋʤʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʛʦʨʦʜʘè (232 ʤʣʥ. ʝʚʨʦ) 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʪʦ, ʯʪʦʙʳ ʦʙʲʝʜʠʥʠʪʴ ʛʦʨʦʜʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʛʨʘʞʜʘʥ, 

ʯʪʦʙʳ ʥʘʡʪʠ ʫʩʪʦʡʯʠʚʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʨʝʰʝʥʠʷ.  

½ ʇʨʦʝʢʪʳ, ʬʠʥʘʥʩʠʨʫʝʤʳʝ ʚ ʨʘʟʜʝʣʝ çʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴè (194 

ʤʣʥ. ʝʚʨʦ), ʙʫʜʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʨʷʤʫʶ ʵʢʦʥʦʤʠʶ ʵʥʝʨʛʠʠ ʜʦ 230 000 ʪʦʥʥ 

(ʪʦʥʥ ʥʝʬʪʷʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ) ʚ ʛʦʜ. 

½ ʇʨʦʝʢʪʳ çʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳè (659 ʤʣʥ. ʝʚʨʦ) 

ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʝʚʨʦʧʝʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ, çʩʝʨʝʙʨʷʥʦʡ ʵʢʦʥʦʤʠʢʠè ʧʫʪʝʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʩʪʨʘʪʝʛʠʠ 

ʙʦʣʝʝ ʨʘʥʥʝʡ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʦʤʦʞʝʪ ɽʚʨʦʧʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʨʦʩʪʘ 

ʢʦʣʠʯʝʩʪʚʘ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɿʘʜʘʯʘ ʧʨʝʦʜʦʣʝʥʠʷ ʚʦ ʚʩʝʭ ʫʛʦʣʢʘʭ ɽʚʨʦʩʦʶʟʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʜʝʣʝʥʠʷ (ʨʘʟʨʳʚʘ) ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 
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ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘ ʦʩʪʘʝʪʩʷ ʢʣʶʯʝʚʦʡ (ʚʳʜʝʣʝʥʦ 202 ʤʣʥ. ʝʚʨʦ ʚ 

ʪʝʯʝʥʠʝ 2016-2017 ʛʛ)13. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʘʷ ʩʪʨʘʥʘ ʠʣʠ ʛʨʫʧʧʘ ʩʪʨʘʥ ʥʘ ʩʝʛʦʜʥʷ ʬʦʨʤʠʨʫʶʪ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ 

ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʜʜʝʨʞʢʫ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ,  ʧʦʜʛʦʪʦʚʢʫ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ. 

 

ʈɸɿɼɽʃ 4 ʄɽʊʆɼʀʏɽʉʂʆɽ ʉʆʇʈʆɺʆɾɼɽʅʀɽ ʅʉʂ:  

ʇʈɸʂʊʀʂɸ ʅɸʎʀʆʅɸʃʔʅʓʍ ʉʀʉʊɽʄ ʂɺɸʃʀʌʀʂɸʎʀʀ ɺ 

ɺʓʉʆʂʆʊɽʍʅʆʃʆɻʀʏʅʓʍ ʆʊʈɸʉʃʗʍ, ʇʈʆʎɽɼʋʈʓ 

ʅɽɿɸɺʀʉʀʄʆʁ ʆʎɽʅʂʀ ʂɺɸʃʀʌʀʂɸʎʀʀ, ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ 

ʈɽʉʋʈʉʓ ʅʉʂ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʧʦʥʠʤʘʥʠʠ çʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷè 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʜʘʥʥʳʝ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʩʝʤʘʥʪʠʢʝ 

ʠʩʪʦʯʥʠʢʦʚ:  

½ ʤʝʪʦʜʠʯʝʩʢʦʝ - ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ 

ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ; 

½ ʩʦʧʨʦʚʦʞʜʝʥʠʝ - ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʯʝʤ-ʪʦ ʜʨʫʛʠʤ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʚʠʞʝʥʠʶ ʢ ʮʝʣʠ ʦʩʥʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʝʛʦ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ.14 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʤʝʪʦʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʅʉʂ ï ʵʪʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʚʳʧʦʣʥʷʝʤʳʝ, ʨʝʘʣʠʟʫʝʤʳʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʅʉʂè.  

ʄʝʪʦʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚ ʯʘʩʪʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʨʠʪʝʨʠʷʤ ʩʠʩʪʝʤʥʦʩʪʠ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʠ (ʫʩʪʘʥʦʚʣʝʥʥʦʩʪʠ), 

                                                           

13 http://ec.europa.eu/ 
14 https://en.oxforddictionaries.com/ 

http://ec.europa.eu/
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ʯʪʦ ʧʨʠʚʝʣʦ ʢ  ʚʳʜʝʣʝʥʠ ʁ ʜʣ̫ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʝʜʫʶʱʠʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ: 

1. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ: ʦʨʛʩʪʨʫʢʪʫʨʘ, ʩʠʩʪʝʤʘ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʦʣʝʡ ʩʪʝʡʢʭʦʣʜʝʨʦʚ ʚ ʅʉʂ. 

2. ʅʦʨʤʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ: ʥʘʣʠʯʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʚ ʅʉʂ. 

3. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ: ʝʜʠʥʦʦʙʨʘʟʠʝ ʬʦʨʤ, ʰʘʙʣʦʥʦʚ, 

ʢʦʜʦʚ, ʩʪʘʥʜʘʨʪʦʚ, ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ 

ʧʨʦʬʩʪʘʥʜʘʨʪʦʚ, ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʧʨʦʮʝʜʫʨ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ. 

4. ʄʝʪʦʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʚ ʯʘʩʪʠ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʘʨʘʣʣʝʣʴʥʦ ʠʜʫʱʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʞʥʦ ʪʘʢʞʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʨʠʪʝʨʠʷʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ 

ʅʉʂ, ʯʪʦ ʫʯʪʝʥʦ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ: 

5. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ: ʥʘʮʠʦʥʘʣʴʥʦʝ (ʬʝʜʝʨʘʣʴʥʦʝ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ, ʦʪʨʘʩʣʝʚʦʝ) ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʅʉʂ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. 

6. ʌʠʥʘʥʩʦʚʦʝ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ: ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʥʘ ʮʝʣʠ ʅʉʂ. 

7. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʠ ʅʉʂ. 

8. ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ: ʥʘʮʠʦʥʘʣʴʥʘʷ ʠ ʦʪʨʘʩʣʝʚʘʷ 

ʧʦʜʜʝʨʞʢʘ ʚʩʝʭ ʬʦʨʤ ʫʯʘʩʪʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʘʨʪʥʝʨʦʚ, ʢʘʢ ʚ ʦʬʬʣʘʡʥ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʪʘʢ ʠ ʚ 

ʦʥʣʘʡʥ ʩʦʦʙʱʝʩʪʚʘʭ ʠ ʨʝʩʫʨʩʘʭ ʥʘ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ, ʦʪʨʘʩʣʝʚʦʤ,  ʢʦʨʧʦʨʘʪʠʚʥʦʤ, 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʤ, ʦʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ. 
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9. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ: ʩʦʟʜʘʥʠʝ ʠ/ʠʣʠ ʧʦʜʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤʥʳʭ ʩʝʨʚʠʩʦʚ, ʜʦʩʪʫʧʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʣʷ ʎʆʂ ʠ ʵʢʩʧʝʨʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʠʥʳʝ ʚʠʜʳ ʨʝʰʝʥʠʡ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʅʉʂ: 

½ ɺr ʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ (ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ) ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ; 

½ ʆʪʙʦʨ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʧʦ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʅʉʂ ʠʣʠ 

ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ ʢʚʘʣʠʬʠʢʘʮʠʡ; 

½  ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʦʨʠʠ ʦ ʚʣʠʷʥʠʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ; 

½ ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʅʉʂ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʈʦʩʩʠʠ ʩ 

ʫʯʝʪʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ.  

ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʢʪʠʢ ʥʝʟʘʚʠʩʠʤʦʡ 

ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʤʝʱʝʥʠʝ ʮʝʣʝʡ 

ʦʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ (I-III ) ʢ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʨʦʮʝʜʫʨʘʤ (IV-VII ). ʕʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʵʪʠʭ ʩʪʨʘʥʘʭ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʡ ʨʘʟʚʠʚʘʶʪʩʷ ʩ XX ʚʝʢʘ, 

ʩʫʱʝʩʪʚʫʶʪ ʚʧʦʣʥʝ ʩʣʦʞʠʚʰʠʝʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ, ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ, ʥʦʨʤʘʪʠʚʥʦʝ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ  ʨʝʛʫʣʠʨʦʚʘʥʠʝ. ʆʜʥʘʢʦ 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʥ ʠ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʝʢʪʦʨʦʚ ʠʟʤʝʥʝʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ ʚʩʝ ʙʦʣʴʰʝ 

ʫʚʝʣʠʯʠʚʘʶʪ ʨʘʟʨʳʚʳ ʚ ʢʚʘʣʠʬʠʢʘʮʠʷʭ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ (ʗʧʦʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʨʝʛʠʦʥʳ ʂʘʥʘʜʳ), ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤʫ (ʚʦʟʨʘʩʪʥʘʷ 

ʩʪʘʪʠʩʪʠʢʘ ɻʝʨʤʘʥʠʠ, ʅʦʨʚʝʛʠʠ, ʌʨʘʥʮʠʠ), ʛʝʥʜʝʨʥʦʤʫ (ʉʠʥʛʘʧʫʨ, ʗʧʦʥʠʷ), 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ (ʚʩʝ ʩʪʨʘʥʳ) ʠ ʜʨʫʛʠʤ ʢʨʠʪʝʨʠʷʤ. ʆʜʥʠ ʧʨʦʬʝʩʩʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʶʪ ʩ ʨʳʥʢʘ ʟʘʥʷʪʦʩʪʠ, ʜʨʫʛʠʝ ʚʦʟʥʠʢʘʶʪ ʥʘ çʙʝʣʦʤ ʧʦʣʝè 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʙʝʣʦʚ ʧʨʝʜʳʜʫʱʠʭ ʧʝʨʠʦʜʦʚ ï ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʚʩʝ 
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ʩʪʨʘʥʳ ʚ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʦʨʴʙʳ ʟʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʢʘʜʨʳ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʥʷʪʦʩʪʴ ʪʘʢʞʝ ʚʥʝʩʣʠ ʩʚʦʠ 

ʢʦʨʨʝʢʪʠʚʳ ʚ ʤʝʪʦʜʦʣʦʛʠʶ ʅʉʂ ʪʝʢʫʱʝʛʦ ʵʪʘʧʘ. ʉʝʛʦʜʥʷ ʚʩʝ ʩʪʨʘʥʳ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʜʦʩʪʫʧʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʦʚ ʅʉʂ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘ, ʧʨʦʬʩʦʦʙʱʝʩʪʚʘ, 

ʨʘʙʦʪʥʠʢʠ, ʚʳʧʫʩʢʥʠʢʠ ʰʢʦʣ) ʠ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʤʝʪʦʜʦʚ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʦ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʧʳʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. 

ʆʙʱʠʡ ʚʳʚʦʜ ʧʦ ʘʥʘʣʠʟʫ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʩʪʨʘʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ 

ʥʘʟʳʚʘʶʪ ʨʘʙʦʪʫ ʩ ʢʚʘʣʠʬʠʢʘʮʠʷʤʠ ʦʩʥʦʚʥʳʤ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʚ ʦʙʱʝʤ 

ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ. ʉʐɸ, ʂʘʥʘʜʘ ʠ ʉʠʥʛʘʧʫʨ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʠʙʦʣʝʝ ʞʝʩʪʢʠʝ ʠ ʮʝʣʦʩʪʥʳʝ ʤʦʜʝʣʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʨʘʙʦʪʳ ʩ ʢʚʘʣʠʬʠʢʘʮʠʷʤʠ. ʌʨʘʥʮʠʷ ʠʜʝʪ ʩʣʝʜʦʤ ʚ ʵʪʦʤ 

ʩʧʠʩʢʝ, ʫʯʠʪʳʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʩʪʘʨʦʡ ʤʦʜʝʣʠ, ʥʘʯʘʪʫʶ ʚ 2015 ʛʦʜʫ, ʠ 

ʧʨʝʜʚʳʙʦʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʕ.ʄʘʢʨʦʥʘ. ɻʝʨʤʘʥʠʷ ʠʤʝʝʪ ʩʝʛʦʜʥʷ ʙʦʣʝʝ 

ʩʣʦʞʥʫʶ ʠ ʥʝʛʠʙʢʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʩʪʝʤʳ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʟ-ʟʘ 

ʩʣʦʞʠʚʰʝʡʩʷ ʤʥʦʛʦʣʝʪʥʝʡ ʠʩʪʦʨʠʠ ʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʠʟʤʘ 

ʯʘʩʪʥʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ʕʪʦʪ ʨʘʟʨʳʚ ʚ ʧʨʘʢʪʠʢʘʭ ʥʝ ʜʘʝʪ ʨʘʩʢʨʳʪʴ ʧʦʣʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʮʝʣʦʤ, ʭʦʪʷ ʬʦʨʤʘʣʴʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʤʝʪʦʜʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʷʤʠ ʚ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. ɺ ʩʠʣʫ ʧʦʜʦʙʥʦʛʦ çʧʨʦʚʘʣʘè ʩʪʨʘʥʘ 

ʠʩʧʳʪʳʚʘʝʪ ʞʝʩʪʢʠʡ ʜʝʬʠʮʠʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʢʦʪʦʨʳʡ 

ʟʘʧʦʣʥʷʝʪʩʷ ʤʠʛʨʘʥʪʘʤʠ (ʵʪʦ ʩʧʝʮʠʬʠʯʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʠʛʨʘʮʠʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʧʨʠʟʚʘʥʥʘʷ ʩʦʟʜʘʪʴ ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʠʥʦʩʪʨʘʥʮʝʚ, ʧʨʠ ʥʠʟʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʩʠʣʴʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʚʦʚʣʝʯʝʥʠʷ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ). 

ʗʧʦʥʠʷ ʪʦʣʴʢʦ ʚʳʭʦʜʠʪ ʟʘ ʛʨʘʥʠʮʳ ʨʘʥʝʝ ʧʨʠʚʳʯʥʦʡ ʤʦʜʝʣʠ ʟʘʢʨʳʪʦʡ 
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ʩʪʨʘʥʳ, ʝʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʪʨʝʙʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʚ ʯʘʩʪʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʫʞʝ 

ʚʚʦʜʷʪʩʷ ʚ ʨʘʙʦʪʫ ʚʩʝʭ ʚʫʟʦʚ, ʢʦʨʧʦʨʘʮʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʠʟʫʯʘʝʤʳʭ ʩʪʨʘʥ ʚʳʷʚʣʝʥʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʚʧʨʷʤʫʶ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʢʚʘʣʠʬʠʢʘʮʠʡ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʥʘʣʠʯʠʶ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ ʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʪʨʘʩʣʷʭ: 

1. ʂʚʘʣʠʬʠʢʘʮʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʩʣʫʞʘʱʠʭ ï ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʢʦʤʧʝʪʝʥʮʠʷʤ ʚ ʯʘʩʪʠ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚʳʜʝʣʝʥʳ ʚ ʉʐɸ ʠ ʉʠʥʛʘʧʫʨʝ. 

2. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʥʘʫʯʥʦ - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʘʜʨʦʚ ï ʝʩʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʦ 

ʚʩʝʭ ʩʪʨʘʥʘʭ, ʦʜʥʘʢʦ ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʥʝ ʚʳʜʝʣʝʥʘ ʢʘʢ ʧʨʦʮʝʜʫʨʘ ʠʣʠ ʢ 

ʥʝʡ ʪʨʝʙʫʝʪʩʷ ʟʘʢʨʳʪʳʡ ʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʜʦʩʪʫʧ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʥʝʧʨʝʨʳʚʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ. ʇʨʠ ʵʪʦʤ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʩʪʴ 

ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʢʨʠʪʝʨʠʝʚ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʮʝʥʢʠ, ʪʘʢ ʢʘʢ ʫʨʦʚʝʥʴ ʤʠʛʨʘʮʠʠ 

ʠ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘʠʙʦʣʝʝ ʚʝʣʠʢ. 

ʊʨʝʙʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʟʥʘʥʠʡ ʚ ʨʝʞʠʤʝ ʦʥ-ʣʘʡʥ (ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʳ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʘʟʳ ʜʘʥʥʳʭ, ʪʴʶʪʦʨʩʪʚʦ ʠ ʪ.ʧ.), ʦʬʬʣʘʡʥ 

(ʚʩʪʨʝʯʠ, ʢʦʥʬʝʨʝʥʮʠʠ, ʧʝʨʩʦʥʘʣʴʥʳʝ ʠ ʢʦʣʣʝʛʠʘʣʴʥʳʝ ʧʨʠʟʥʘʥʠʷ ʠ ʪ.ʧ.), 

ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʟʘʱʠʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʘʧʠʪʘʣʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʜʦʩʪʦʡʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʤʦʪʠʚʘʮʠʠ, ʫʜʝʨʞʠʚʘʶʱʠʝ 

ʮʝʥʥʳʝ ʨʝʩʫʨʩʳ ʚ ʪʝʢʫʱʝʤ ʨʘʙʦʯʝʤ ʩʪʘʪʫʩʝ. 
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3. ʂʚʘʣʠʬʠʢʘʮʠʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚ ʩʝʢʪʦʨʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʳʜʝʣʷʝʪ ʚ ʢʘʞʜʦʤ ʩʝʢʪʦʨʝ ʥʝ ʧʨʦʩʪʦ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʨʫʜ, ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʩʧʦʩʦʙʥʳʭ 

ʦʩʚʘʠʚʘʪʴ ʢʘʢ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʘʢ ʠ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. 

4. ʅʦʚʳʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʨʘʙʦʪʥʠʢʦʚ ʚ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʠ ʩʤʝʞʥʳʭ ʩʝʢʪʦʨʘʭ. 

5. ʅʦʚʳʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. ʋʥʠʚʝʨʩʠʪʝʪʳ (ʚ ʪ.ʯ. ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ), 

ʢʦʣʣʝʜʞʠ ʠ ʰʢʦʣʳ ʜʦʣʞʥʳ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʠʩʪʝʤʝ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʝʜʘʛʦʛʦʚ ʠʟʫʯʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʠ ʦʪʨʘʩʣʝʚʳʝ ʨʘʤʢʠ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʩʜʘʚʘʪʴ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʵʢʟʘʤʝʥʳ. 

6. ʅʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʡ ʚʳʧʫʩʢʥʠʢʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʕʪʦʪ ʩʝʢʪʦʨ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʫʩʣʫʛ ʎʆʂʦʚ ʚ ʅʉʂ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʙʣʠʞʝʥʠʶ ʨʳʥʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʳʥʢʘ 

ʪʨʫʜʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦ ʠ ʫʯʝʙʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʅʘʧʨʠʤʝʨ, ʧʦ ʧ.6 ʚ ʉʐɸ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ 

ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ ʮʝʣʷʭ ʨʘʟʙʣʦʢʠʨʦʚʢʠ ʩʦʮʠʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. ʏʪʦʙʳ 

ʧʦʤʦʯʴ ʞʠʪʝʣʷʤ ʂʘʣʠʬʦʨʥʠʠ ʫʚʝʣʠʯʠʪʴ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʠ ʩʦʮʠʘʣʴʥʫʶ 

ʤʦʙʠʣʴʥʦʩʪʴ, ʢʦʣʣʝʜʞʠ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʂʘʣʠʬʦʨʥʠʡʩʢʠʡ 

ʩʦʚʝʪ ʧʦ ʨʘʟʚʠʪʠʶ ʧʝʨʩʦʥʘʣʘ ʠ ʂʘʣʠʬʦʨʥʠʡʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʦʙʲʝʜʠʥʠʣʠ ʩʚʦʠ ʫʩʠʣʠʷ ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʘʨʪʥʝʨʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ. ʇʨʦʚʝʜʝʥʦ 17 ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʪʁ ʦʪʜʝʣʳ 

ʩʪʫʜʝʥʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ ʢʦʣʣʝʜʞʝʡ ʩ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʨʘʙʦʯʠʤʠ ʮʝʥʪʨʘʤʠ 

ʰʪʘʪʘ ʂʘʣʠʬʦʨʥʠʷ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ, ʢʘʢ ʣʫʯʰʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʫʩʣʫʛʠ ʠ ʨʘʟʚʠʚʘʪʴ ʩʦʮʠʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ɺ 2016 ʛʦʜʫ ʂʘʣʠʬʦʨʥʠʡʩʢʠʡ 

ʢʦʤʠʪʝʪ ʨʘʟʚʠʪʠʷ ʨʘʙʦʯʝʡ ʩʠʣʳ ʧʨʠʥʷʣ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʣʘʥ WIOA, ʚ 
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ʢʦʪʦʨʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʩ 

ʢʦʣʣʝʜʞʘʤʠ, ʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʦʨʛʘʥ ʂʘʣʠʬʦʨʥʠʠ ʚʳʜʝʣʠʣ 200 ʤʣʥ. ʜʦʣʣ. 

ʉʐɸ ʥʘ çʇʨʦʛʨʘʤʤʫ ʩʠʣʴʥʳʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʢʦʣʣʝʜʞʘè ʠ ʧʨʠʟʚʘʣ 

ʩʦʛʣʘʩʦʚʘʪʴ ʨʝʛʠʦʥʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʨʝʜʠ ʤʝʩʪʥʳʭ ʢʦʣʣʝʜʞʝʡ ʠ ʈʘʙʦʯʠʭ 

ʩʦʚʝʪʦʚ. ʂʘʣʠʬʦʨʥʠʡʩʢʠʝ ʢʦʣʣʝʜʞʠ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʝʡʰʝʡ ʩʠʩʪʝʤʦʡ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʨʘʥʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ 72 ʦʢʨʫʛʦʚ ʠ 113 ʢʦʣʣʝʜʞʝʡ, 

ʢʦʪʦʨʳʝ ʦʙʫʯʘʶʪ 2,1 ʤʠʣʣʠʦʥʘ ʩʪʫʜʝʥʪʦʚ ʚ ʛʦʜ. ʆʙʱʝʩʪʚʝʥʥʳʝ ʢʦʣʣʝʜʞʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ, ʦʙʫʯʝʥʠʝ ʙʘʟʦʚʳʤ ʥʘʚʳʢʘʤ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ ʠ ʤʘʪʝʤʘʪʠʢʫ, ʘ ʪʘʢʞʝ ʛʦʪʦʚʷʪ ʩʪʫʜʝʥʪʦʚ ʢ ʧʝʨʝʭʦʜʫ ʚ ʙʘʢʘʣʘʚʨʠʘʪ. 

ʆʪʨʘʩʣʝʚʳʝ ʧʘʨʪʥʝʨʩʪʚʘ ʦʙʲʝʜʠʥʷʶʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʢʦʤʧʘʥʠʷʤʠ, ʤʝʩʪʥʳʤʠ ʢʦʣʣʝʜʞʘʤʠ, 

ʘʛʝʥʪʩʪʚʘʤʠ ʧʦ ʪʨʫʜʫ, ʦʙʨʘʟʦʚʘʥʠ ʁ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʠ ʜʨʫʛʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʩʝʢʪʦʨʘ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʭʚʘʪʢʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʨʘʙʦʯʠʭ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʙʫʜʫʱʠʡ ʩʧʨʦʩ. ʕʪʠ ʧʘʨʪʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʘʶʪ ʧʦʜʛʦʪʦʚʢʫ, ʫʜʝʨʞʘʥʠʝ ʠ 

ʧʨʦʜʚʠʞʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʢʘʨʴʝʨʥʳʭ ʧʫʪʝʡ, ʧʝʨʝʦʬʦʨʤʣʝʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʨʘʤʢʘʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ, ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʜʚʠʞʝʥʠʶ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʢʚʘʣʠʬʠʢʘʮʠʠ. ɺ 

ɿʘʢʦʥʝ ʦʙ ʠʥʥʦʚʘʮʠʷʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ (WIOA) ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʦʪʨʘʩʣʝʚʳʝ ʠʣʠ ʦʪʨʘʩʣʝʚʳʝ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʨʘʪʝʛʠʠ, ʢʘʢ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ. 

ʕʪʦ ʦʜʠʥ ʠʭ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʅʉʂ. 

ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʦʤ 

ʨʘʟʚʠʪʠʷ ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʅʉʂ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʪʨʘʩʣʝʡ. ʊʘʢʠʤ ʧʨʠʤʝʨʦʤ 

ʷʚʣʷʝʪʩʷ çʉʠʥʝʨʛʠ ̫ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ɽʚʨʦʧʳ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢʘʭè (SERISS) - ʵʪʦ ʯʝʪʳʨʝʭʣʝʪʥʠʡ ʧʨʦʝʢʪ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ 

https://seriss.eu/about-seriss/project-overview/
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ʷʚʣʷʝʪʩʷ ʫʢʨʝʧʣʝʥʠʝ ʠ ʛʘʨʤʦʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʳʭ 

ʥʘʫʢ ʚ ɽʚʨʦʧʝ. ʇʨʦʝʢʪ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʪʝʤʘʭ - ʢʣʶʯʝʚʳʭ 

ʧʨʦʙʣʝʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʙʦʨʦʤ ʜʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʨʘʟʨʫʰʝʥʠʠ 

ʙʘʨʴʝʨʦʚ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ ʠ ʦʭʚʘʪʝ ʙʫʜʫʱʝʛʦ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ. SERISS ʧʦʟʚʦʣʠʪ ʣʫʯʰʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ ɽʚʨʦʧʳ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʢʣʶʯʝʚʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ 

ʧʝʨʝʜ ɽʚʨʦʧʦʡ ʩʝʛʦʜʥʷ, ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʝʚʨʦʧʝʡʩʢʦʡ 

ʧʦʣʠʪʠʢʝ, ʦʩʥʦʚʳʚʘʶʱʝʡʩʷ ʥʘ ʧʨʦʯʥʦʡ ʙʘʟʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. 

 

ʈʠʩ. 24. ʆʙʱʝʝʚʨʦʧʝʡʩʢʠʡ ʧʨʦʝʢʪ SERISS. 
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ʇʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ 2019 ʛʦʜʘ, ʢʦʦʨʜʠʥʠʨʫʝʪʩʷ ʈʦʨʠ 

ʌʠʪʮʜʞʝʨʘʣʴʜʦʤ, ʜʠʨʝʢʪʦʨʦʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʥʩʦʨʮʠʫʤʘ ʩʦʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ESS ERIC), ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʧʷʪʴʶ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ15. 

SERISS ʨʝʰʘʝʪ ʶʨʠʜʠʯʝʩʢʠʝ ʠ ʵʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ, 

                                                           
15 https://seriss.eu/ 
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ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʦʩʪʫʧʝ ʢ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʜʘʥʥʳʤ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 

ʫʨʦʚʥʝ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʨʝʰʘʶʪʩʷ ʩ ʫʜʝʣʝʥʠʝʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦʮʠʘʣʴʥʳʤ 

ʦʙʩʣʝʜʦʚʘʥʠʷʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ 

ʙʠʦʤʘʨʢʝʨʳ, ʜʘʥʥʳʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ. ʕʪʠ 

ʚʦʧʨʦʩʳ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʨʝʰʠʪʴ ɽʨʦʧʝʡʩʢʦʤʫ ʩʦʶʟʫ ʚ ʢʦʥʪʝʢʩʪʝ ʥʦʚʦʛʦ 

ʆʙʱʝʛʦ ʨʝʛʣʘʤʝʥʪʘ ʧʦ ʟʘʱʠʪʝ ʜʘʥʥʳʭ (General Data Protection Regulation 

(GDPR)). ʇʦʜʦʙʥʘʷ ʨʘʙʦʪʘ ʧʦ ʦʙʲʝʜʠʥʝʥʠʶ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʜʠʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʘʨʭʠʚʦʚ ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪʠʚʥʦʡ ʯʘʩʪʴʶ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʙʫʜʫʱʝʛʦ ʚ ʤʠʨʦʚʦʤ ʛʣʦʙʘʣʴʥʦʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʷʚʣʷʝʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʦʝ ʶʨʠʜʠʯʝʩʢʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʜʣʷ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʚʥʦʚʴ ʧʦʜʥʠʤʘʶʪʩʷ 

ʚʦʧʨʦʩʳ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʢʦʣʣʝʢʪʠʚʥʳʝ 

ʛʨʘʥʠʮʳ ʧʨʠʚʘʪʥʦʩʪʠ, ʟʘʱʠʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʪ.ʧ.  

ɽʜʠʥʳʝ ʨʝʝʩʪʨʳ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʢʘʧʠʪʘʣʫ ʪʨʝʙʫʶʪ 

ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʧʦʵʪʦʤʫ ʩʦʟʜʘʶʪʩʷ ʪʘʢʠʝ ʛʣʦʙʘʣʴʥʳʝ 

ʧʨʦʝʢʪʳ, ʩʪʠʨʘʶʱʠʝ ʛʨʘʥʠʮʳ ʛʦʩʫʜʘʨʩʪʚ ʠ ʚʚʦʜʷʱʠʝ ʝʜʠʥʳʝ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʝʤʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʷʟʳʢʘ ʠ ʷʟʳʢʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʙʦʪʳ ʩʪʘʥʦʚʠʪʩʷ ʪʘʢʞʝ ʛʣʦʙʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʤʘʩʰʪʘʙʘʭ 

ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ 

ʩʙʦʨʥʠʢʦʚ ʜʘʥʥʳʭ, ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʤʥʦʛʦʷʟʳʯʥʳʭ ʟʘʧʨʦʩʦʚ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ - ʩʜʝʣʘʪʴ ʧʦʣʥʦʪʝʢʩʪʦʚʳʡ ʧʦʠʩʢ 

ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ ʠ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʧʝʨʝʚʦʜ, ʯʪʦʙʳ ʥʘʡʪʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʜʘʥʥʳʝ 

ʚ ʜʨʫʛʦʤ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʫʞʝ ʜʘʚʥʦ ʥʝ ʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ. 

ʆʪʚʝʪ ʥʘ ʦʙʝ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʷʟʳʯʥʳʭ 

ʤʝʪʘʜʘʥʥʳʭ. ʄʝʪʘʜʘʥʥʳʝ - ʵʪʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʢʘʪʘʣʦʛʠʟʘʪʦʨ ʧʨʠʩʚʘʠʚʘʝʪ ʥʘʙʦʨʫ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʦʧʠʩʘʪʴ ʝʛʦ, ʠ ʢʦʪʦʨʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʝʛʦ ʠʟʚʣʝʯʝʥʠʷ. ʆʜʠʥ ʪʠʧ ʤʝʪʘʜʘʥʥʳʭ - ʵʪʦ 

ʠʥʜʝʢʩʥʳʝ ʪʝʨʤʠʥʳ ʠʣʠ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʧʨʝʜʤʝʪʥʳʡ 
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ʢʦʥʪʝʥʪ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. ʀʥʜʝʢʩʥʳʝ ʪʝʨʤʠʥʳ ʚʟʷʪʳ ʠʟ ʧʨʝʜʧʠʩʘʥʥʦʛʦ ʩʧʠʩʢʘ 

ʪʝʨʤʠʥʦʚ, ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʩʣʦʚʘʨʴ, ʥʘʧʨʠʤʝʨ ʪʝʟʘʫʨʫʩ. 

ɽʚʨʦʧʝʡʩʢʠʡ ʕʣʝʢʪʨʦʥʥʳʡ ʊʝʟʘʫʨʫʩ ʆʙʱʝʩʪʚʝʥʥʳʭ ʥʘʫʢ (ELSST) 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʷʟʳʯʥʳʤ ʪʝʟʘʫʨʫʩʦʤ ʧʦʢʨʳʪʠʷ ʛʨʫʧʧ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ 

ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʤʠ ʦʧʨʦʩʘʤʠ. ʂʘʢ ʯʘʩʪʴ SERISS, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʘʨʭʠʚʘ 

ʫʯʘʩʪʥʠʢʦʚ CESSDA, UK Data Archive (UKDA), ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʫ ʧʦ ʦʮʝʥʢʝ ʠ 

ʫʣʫʯʰʝʥʠʶ ʧʝʨʝʚʦʜʘ ʠʥʜʝʢʩʘ ʠ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ELSST. 

ʊʝʟʘʫʨʫʩ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʜʝʩʢʨʠʧʪʦʨʦʚ (ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʭ 

ʪʝʨʤʠʥʳ), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʥʜʝʢʩʘʮʠʠ ʢʦʣʣʝʢʮʠʡ ʜʘʥʥʳʭ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʠʩʢʘ, ʢʦʛʜʘ ʧʦʠʩʢʦʚʠʢ ʜʦʣʞʝʥ 

ʚʳʧʦʣʥʷʪʴ ʧʦʠʩʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʟʘʧʨʦʩʦʚ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʚʩʝʭ 

ʜʘʥʥʳʭ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʚʦʧʨʦʩʫ, ʧʦʠʩʢʦʚʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʠʩʢ, ʠʩʧʦʣʴʟʫʷ ʣʠʙʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʪʝʨʤʠʥ, 

ʣʠʙʦ ʣʶʙʦʡ ʠʟ ʝʛʦ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʭ ʞʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʚʦʙʦʜʥʦʛʦ ʪʝʢʩʪʘ, ʪʦ ʝʩʪʴ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʷʟʳʢʘ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʜʥʦʟʥʘʯʥʳʤ, ʪʝʨʤʠʥʳ ʪʝʟʘʫʨʫʩʘ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ 

ʦʜʥʠʤ ʟʥʘʯʝʥʠʝʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʯʝʥʴ ʪʦʯʥʦ ʚʳʧʦʣʥʷʪʴ ʧʦʠʩʢ (ʘ ʪʘʢʞʝ 

ʦʯʝʥʴ ʪʦʯʥʫʶ ʠʥʜʝʢʩʘʮʠʶ), ʧʦʩʢʦʣʴʢʫ ʧʦʠʩʢʦʚʠʢ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʨʝʥ, ʯʪʦ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʠʥʘ ʠʣʠ ʪʝʨʤʠʥʦʚ ʪʝʟʘʫʨʫʩʘ, 

ʙʫʜʫʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ. ʀʝʨʘʨʭʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʨʤʠʥʦʚ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʧʦʠʩʢʦʚʠʢʫ ʨʘʩʰʠʨʷʪʴ ʠʣʠ ʩʫʟʠʪʴ ʩʚʦʡ ʧʦʠʩʢ, ʝʩʣʠ ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ. ʇʨʦʙʣʝʤʘ ʤʥʦʛʦʷʟʳʯʥʦʛʦ ʧʦʠʩʢʘ ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʥʦʛʦʷʟʳʯʥʦʛʦ ʪʝʟʘʫʨʫʩʘ, ʛʜʝ ʪʝʨʤʠʥʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʦʜʥʫ ʠ ʪʫ ʞʝ 

ʢʦʥʮʝʧʮʠʶ, ʜʦʩʪʫʧʥʳ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ. ʊʝʧʝʨʴ ʧʦʪʨʝʙʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ 

ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʥʘʙʦʨ ʜʘʥʥʳʭ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ, 

ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʝ ʩ ʪʝʤ ʞʝ ʪʝʨʤʠʥʦʤ ʥʘ ʣʶʙʦʤ ʠʟ ʜʨʫʛʠʭ ʷʟʳʢʦʚ. 

ELSST ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʫʣʴʪʠʷʟʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʂʘʪʘʣʦʛʘ ʢʦʥʩʦʨʮʠʫʤʘ ʝʚʨʦʧʝʡʩʢʠʭ ʘʨʭʠʚʦʚ 

ʜʘʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ (ʉɽʉʉɼ), ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʢʦʣʣʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ 

https://elsst.ukdataservice.ac.uk/
http://cessda.net/Data-Catalogue
http://cessda.net/Data-Catalogue
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ʘʨʭʠʚʦʚ ʯʣʝʥʦʚ ʉɽʉʉɼɸ. ʉʶʜʘ ʚʭʦʜʷʪ ʜʘʥʥʳʝ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ SERISS: ESS, SHARE ʠ EVS. 

ELSST ʦʭʚʘʪʳʚʘʝʪ ʛʫʤʘʥʠʪʘʨʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʥʘʫʢʠ ʠ ʜʦʩʪʫʧʝʥ ʥʘ 12 

ʷʟʳʢʘʭ (ʯʝʰʩʢʦʤ, ʜʘʪʩʢʦʤ, ʘʥʛʣʠʡʩʢʦʤ, ʬʠʥʩʢʦʤ, ʬʨʘʥʮʫʟʩʢʦʤ, ʥʝʤʝʮʢʦʤ, 

ʛʨʝʯʝʩʢʦʤ, ʣʠʪʦʚʩʢʦʤ, ʥʦʨʚʝʞʩʢʦʤ, ʨʫʤʳʥʩʢʦʤ, ʠʩʧʘʥʩʢʦʤ ʠ ʰʚʝʜʩʢʦʤ). ʆʥ 

ʙʳʣ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʣʫʯʝʥ ʠʟ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʟʘʫʨʫʩʘ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ (HASSET), ʚʝʜʫʱʝʛʦ ʙʨʠʪʘʥʩʢʦʛʦ ʘʥʛʣʠʡʩʢʦʛʦ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʟʘʫʨʫʩʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ɹʨʠʪʘʥʩʢʠʤ 

ʘʨʭʠʚʦʤ ʜʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ ʜʣʷ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʩʚʦʠʭ ʢʦʣʣʝʢʮʠʡ 

ʜʘʥʥʳʭ. ELSST ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩ 2000 ʛʦʜʘ ʯʣʝʥʘʤʠ CESSDA ʠ ʩʚʷʟʘʥʥʳʤʠ 

ʩ ʥʠʤʠ ʘʨʭʠʚʘʤʠ, ʬʠʥʘʥʩʠʨʫʝʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʩʦʶʟʘ, ʠ ʉʦʚʝʪʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ (ESRC). ʈʘʙʦʪʘ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʚʝʜʝʪʩʷ ɹʨʠʪʘʥʩʢʠʤ 

ʘʨʭʠʚʦʤ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤ ʷʟʳʢʦʤ, ʥʘ 

ʢʦʪʦʨʦʤ ʚʳʚʦʜʷʪʩʷ ʚʩʝ ʜʨʫʛʠʝ ʷʟʳʢʦʚʳʝ ʚʝʨʩʠʠ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥ 

ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʧʨʦʝʢʪʦʤ CESSDA-ELSST ESRC.  

ʊʝʟʘʫʨʫʩʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʩʣʦʚʘʨʠ, ʪʘʢʠʝ ʢʘʢ ʦʥʪʦʣʦʛʠʠ ʠ 

ʪʘʢʩʦʥʦʤʠʠ, ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 

ʩʝʪʠ. Semantic Web ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʠ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʥʠʮʠʠʨʦʚʘʥʥʦʡ ʊʠʤʦʤ ɹʝʨʥʝʨʩʦʤ ʃʠ, ʩ ʮʝʣʴʶ ʩʜʝʣʘʪʴ 

ʩʝʤʘʥʪʠʢʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʣʫʛ ʜʦʩʪʫʧʥʦʡ ʚ ʀʥʪʝʨʥʝʪʝ, ʧʨʠ ʵʪʦʤ ʧʦʥʷʪʥʦʡ 

ʥʝ ʪʦʣʴʢʦ ʣʶʜʷʤ, ʥʦ ʠ ʤʘʰʠʥʘʤ. 

ɺ ʦʩʥʦʚʝ Semantic Web ʣʝʞʘʪ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʜʘʥʥʳʝ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʪʘʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʘʢ Resource Description Framework 

(RDF) ʠ ʜʨʫʛʠʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʠ Uniform Resource 

Identifiers (URI). URI - ʵʪʦ ʦʙʱʝʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚ 

ʤʠʨʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʫ-ʣʠʙʦ ʩʩʳʣʘʪʴʩʷ ʠʣʠ ʩʩʳʣʘʪʴʩʷ ʥʘ ʥʠʭ. ʕʪʦ 

ʦʪʥʦʩʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʩʘʤʠʤ ʦʙʲʝʢʪʘʤ, ʥʦ ʠ ʢ ʠʭ ʤʝʪʘʜʘʥʥʳʤ, ʚʢʣʶʯʘʷ 

ʪʝʨʤʠʥʳ ʪʝʟʘʫʨʫʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Semantic Web ʜʘʝʪ ʜʚʠʞʝʥʠʝ ʢ 

ʠʥʪʝʛʨʘʮʠʠ ʠ ʧʦʚʪʦʨʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʟʘʫʨʫʩʘ. ʂʦʛʜʘ ʪʝʟʘʫʨʫʩʳ 

https://hasset.ukdataservice.ac.uk/
https://hasset.ukdataservice.ac.uk/
http://cessda.net/
https://www.ukdataservice.ac.uk/about-us/our-rd/cessda-elsst
http://linkeddata.org/
https://www.w3.org/RDF/
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ʩʚʷʟʘʥʳ ʩ ʜʨʫʛʠʤʠ ʪʝʟʘʫʨʫʩʘʤʠ ʯʝʨʝʟ ʠʭ ʪʝʨʤʠʥʳ, ʧʦʠʩʢʦʚʠʢ ʤʦʞʝʪ 

ʟʘʧʨʦʩʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ, ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥʥʫʶ ʦʜʥʠʤ ʪʝʟʘʫʨʫʩʦʤ, ʠʩʧʦʣʴʟʫʷ 

ʪʝʨʤʠʥʳ ʠʥʜʝʢʩʘ ʠʟ ʜʨʫʛʦʛʦ. ʉʪʘʥʜʘʨʪʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʟʘʫʨʫʩʦʚ 

ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʣʦʚʘʨʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ RDF ï ʵʪʦ ʧʨʦʩʪʘʷ ʩʠʩʪʝʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʟʥʘʥʠʡ (SKOS).16 ELSST ʙʳʣ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ʬʦʨʤʘʪ SKOS ʚʦ 

ʚʨʝʤʷ ʧʨʦʝʢʪʘ CESSDA-ELSST, ʪʝʤ ʩʘʤʳʤ ʦʪʢʨʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠ ʩʚʷʟʳʚʘʥʠʷ. 

ʉʝʛʦʜʥʷ ʪʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ 

ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʥʘʫʯʥʦʡ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ ʩʪʘʥʦʚʠʪʩʷ, 

ʧʦ ʩʫʪʠ, ʩʣʝʜʫʶʱʠʤ ʚʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʷʟʳʢʘ 

ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺʩʝ ʙʦʣʴʰʝ ʩʪʨʘʥ ʚʳʥʫʞʜʝʥʳ 

ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʘʥʛʣʦʷʟʳʯʥʳʝ ʚʝʨʩʠʠ ʨʘʙʦʪʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʩʪʚʝ, 

ʪʘʢ ʢʘʢ ʠʭ ʥʘʮʠʦʥʘʣʴʥʳʝ ʷʟʳʢʠ ʨʝʟʢʦ ʩʫʞʘʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ 

ʨʳʥʢʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʢʘʧʠʪʘʣʘ ʟʥʘʥʠʡ.17 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʩʧʝʮʠʬʠʢʘ ʨʘʙʦʪʳ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʙʦʣʝʝ ʥʝ ʦʩʪʘʚʣʷʝʪ ʰʘʥʩʦʚ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʶ ʩʝʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʨʦʜʚʠʥʫʪʴʩʷ ʚ ʨʝʡʪʠʥʛʘʭ 

ʮʝʣʝʚʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʘʫʜʠʪʦʨʠʡ ʟʥʘʥʠʡ, ʪʦʚʘʨʦʚ, ʫʩʣʫʛ, ʜʨʫʛʠʭ ʩʝʢʪʦʨʦʚ 

ʦʥ-ʣʘʡʥ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. ɻʣʦʙʘʣʠʟʘʮʠʷ ʠ 

ʤʦʥʦʧʦʣʠʟʘʮʠʷ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʟʘʭʚʘʪʠʣʘ 

ʩʝʢʪʦʨ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʥʬʦʧʦʣʷ, ʯʪʦ ʨʝʟʢʦ ʩʥʠʟʠʣʦ ʰʘʥʩʳ ʜʣʷ ʄʉʇ. 

ʃʠʜʝʨʳ ʚʝʜʫʱʝʡ ʤʠʨʦʚʦʡ 20-ʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʐɸ, ʉʠʥʛʘʧʫʨ, ɻʝʨʤʘʥʠʷ, 

ʜʝʣʘʶʪ ʘʢʮʝʥʪ ʥʘ ʤʦʜʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʝʢʪʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ. ʉʪʨʘʥʳ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʠʟʢʫʶ 

                                                           
16 http://www.mondeca.com/ 

17 http://www.mondeca.com/ 

https://www.w3.org/2004/02/skos/
https://www.w3.org/2004/02/skos/
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʛʦʩʫʧʨʘʚʣʝʥʠʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʪʨʘʩʣʷʭ 

(ʂʘʥʘʜʘ, ʌʨʘʥʮʠʷ, ʗʧʦʥʠʷ), ʚʳʥʫʞʜʝʥʳ ʬʠʢʩʠʨʦʚʘʪʴ ʩʧʘʜ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ 

ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʪʘʢ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʚ ʩʦʟʜʘʥʠʠ ʠ ʦʪʢʨʳʪʠʠ ʥʦʚʳʭ 

ʧʨʦʝʢʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʟʘʢʨʳʪʳʭ ʠʣʠ ʥʝʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʘʡʪʦʚ ʩ 2011-2013 

ʛʦʜʘ ʜʘʝʪ ʩʪʘʪʠʩʪʠʢʫ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ çʚʳʛʦʨʘʥʠʷè 

ʩʪʘʨʪʘʧʦʚ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠ ʥʘʫʢʦʝʤʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʦʪʢʨʳʪʳʭ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʧʨʝʜʳʜʫʱʠʭ ʧʝʨʠʦʜʦʚ.  

ɼʘʣʝʝ ʚ ʧʦʜʨʘʟʜʝʣʝ 4.1. ʧʦʜʨʦʙʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʘʣʠʟ ʠ ʣʫʯʰʠʝ 

ʧʨʘʢʪʠʢʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ (ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ, 

ʥʦʨʤʘʪʠʚʥʦʝ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ) ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʢʚʘʣʠʬʠʢʘʮʠʡ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʘ ʪʘʢʞʝ ʯʘʩʪʴ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ (ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʬʠʥʘʥʩʦʚʦʝ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ). 

ɺ ʧʦʜʨʘʟʜʝʣʝ 4.2. ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʘʣʠʟ ʠ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʚ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʅʉʂ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ.  

4.1.  ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

ɺʣʠʷʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʘʢ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʚʩʝʭ ʘʩʧʝʢʪʦʚ: 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ, ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʠ 

ʥʘʣʦʛʦʚʘʷ ʩʠʩʪʝʤʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʩʦʙʳʪʠʡʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʧʦ ʪʝʤʘʪʠʢʘʤ, ʵʢʩʧʦʨʪʥʳʝ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚ ʠ ʜʨ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʦʨʢʠ 6 ʩʪʨʘʥ, ʚʳʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʤʦʜʝʣʠ. 

1. ʌʝʜʝʨʘʣʴʥʦʝ (ʥʘʮʠʦʥʘʣʴʥʦʝ) ʫʧʨʘʚʣʝʥʠʝ,  ʚ ʪ.ʯ. ʜʘʚʣʝʥʠʝ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚ ʦʪʥʦʰʝʥʠʷʭ ʩ ʙʠʟʥʝʩʦʤ ʠ 
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ʄʉʇ ʚ ʯʘʩʪʠ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. 

2. ʄʝʞʜʫʥʘʨʦʜʥʳʝ, ʬʝʜʝʨʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ, ʦʪʨʘʩʣʝʚʳʝ, 

ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʘʩʩʦʮʠʘʮʠʠ. 

3. ɺʳʜʝʣʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʚ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʨʘʩʣʷʭ (ʚ ʪ.ʯ. ʥʘʥʦʠʥʜʫʩʪʨʠʠ). 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ Industry 4.0, DigitalWorld  ʠ 

ʜʨʫʛʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦ ʤʘʩʰʪʘʙʫ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ. 

5.  ɸʢʮʝʥʪ ʥʘ ʫʯʘʩʪʠʠ ʦʙʱʝʩʪʚʘ (ʧʦʪʨʝʙʠʪʝʣʷ) ʚ ʬʦʨʩʘʡʪʝ ʙʫʜʫʱʝʛʦ 

ʩʧʨʦʩʘ. 

6. ʋʩʪʦʡʯʠʚʳʝ ʩʠʩʪʝʤʳ ʧʨʦʬʢʚʘʣʠʬʠʢʘʮʠʡ, ʚʦʚʣʝʢʘʶʱʠʝ ʨʘʙʦʯʫʶ 

ʩʠʣʫ ʙʫʜʫʱʠʭ ʧʝʨʠʦʜʦʚ (ʩʪʫʜʝʥʪʳ) ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʝ ʜʝʡʩʪʚʫʶʱʫʶ 

ʨʘʙʦʯʫʶ ʩʠʣʫ. 

7. ʕʢʦʩʠʩʪʝʤʳ ʠ ʵʢʦʥʦʤʠʢʘ ʞʠʟʥʠ (ʘʢʮʝʥʪ ʥʘ ʜʦʣʛʦʣʝʪʠʝ ʠ ʩʪʘʨʝʥʠʝ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʨʘʟʚʠʪʠʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʙʠʦʤʝʜʠʮʠʥʳ, 

ʙʠʦʬʘʨʤʘʢʦʣʦʛʠʠ, ʛʝʥʝʪʠʢʠ, ʩʧʦʨʪʠʚʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠ ʪ.ʧ.). 

ʈʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ ʥʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʘʥ ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ. 

ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ. 

ʉʐɸ ʩʦʟʜʘʣʠ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʝʡ. ʅʘʮʠʦʥʘʣʴʥʦʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʙʶʨʦ ʧʦ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ (NNCO) ʉʐɸ ʷʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʤ ʙʶʨʦ ʜʣʷ 

ʅʘʥʦʠʥʠʮʠʘʪʠʚʳ ɹʝʣʦʛʦ ʜʦʤʘ ʩʪʦʠʤʦʩʪʴʶ 23 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ, ʚ 

ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ 20 ʬʝʜʝʨʘʣʴʥʳʭ ʘʛʝʥʪʩʪʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʨʘʤʢʘʭ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ NNCO: 

½ ɺʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʪʦʯʢʠ ʢʦʥʪʘʢʪʘ ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

NNI; 

½ ʆʢʘʟʳʚʘʝʪ ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ 

ʇʦʜʢʦʤʠʪʝʪʫ NSET, ʚʢʣʶʯʘʷ ʧʦʜʛʦʪʦʚʢʫ ʧʣʘʥʦʚ, ʙʶʜʞʝʪʥʳʭ ʠ ʦʮʝʥʦʯʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ; 
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½ ʈʘʟʨʘʙʘʪʳʚʘʝʪ, ʦʙʥʦʚʣʷʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʘʡʪ NNI 

https://www.nano.gov/; 

½ ʆʙʝʩʧʝʯʠʚʘʝʪ ʦʙʱʝʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ ʦʪ ʠʤʝʥʠ NNI; 

½ ʉʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʫʧʫ ʠ ʨʘʥʥʝʤʫ ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ, 

ʥʦʚʦʚʚʝʜʝʥʠʡ ʠ ʦʧʳʪʘ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ NNI. 

 

ʈʠʩʫʥʦʢ 25.  ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʥʘʥʦʠʥʜʫʩʪʨʠʠ (NNI) ʉʐɸ. 

URL: https://www.nano.gov/ 

NNI ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʠʚʦʡ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʉʐɸ ʚ ʦʙʣʘʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ (ʅʀʆʂʈ), ʚʢʣʶʯʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴ 20 ʦʪʜʝʣʦʚ 

ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʘʛʝʥʪʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ. NNI ʩʦʩʪʦʠʪ ʠʟ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʩʦʚʤʝʩʪʥʦʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʝʜʝʨʘʣʴʥʳʭ ʘʛʝʥʪʩʪʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʬʫʥʢʮʠʡ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ. 

ʇʦʜʜʝʨʞʢʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʘʛʝʥʪʩʪʚ-ʯʣʝʥʦʚ NNI, ʘ ʥʝ 

ʦʪ NNI. ɺ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪʦʨʘ NNI ʠʥʬʦʨʤʠʨʫʝʪ ʠ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩʳ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʯʝʨʝʟ ʩʚʦʠ ʘʛʝʥʪʩʪʚʘ-ʯʣʝʥʳ ʠ ʯʝʨʝʟ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʦʚʝʪ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ (NSTC). 

https://www.nano.gov/
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ʈʠʩʫʥʦʢ 26.  ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ NSF ʉʐɸ. 

URL: https://www.nsf.gov/crssprgm/nano/ 

NNI ʦʙʲʝʜʠʥʷʝʪ ʦʧʳʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʵʪʦʛʦ ʰʠʨʦʢʦʛʦ 

ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʟʜʘʥʠʷ ʥʘ ʤʝʩʪʘʭ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʙʱʠʭ ʮʝʣʝʡ, ʧʨʠʦʨʠʪʝʪʦʚ 

ʠ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʢʘʞʜʦʤʫ ʫʯʘʩʪʚʫʶʱʝʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ 

ʘʛʝʥʪʩʪʚʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʇʨʠ 

ʧʦʜʜʝʨʞʢʝ NNI ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʚʦʜʷʪʩʷ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ. 

NNI ʥʘʟʥʘʯʘʝʪ ʢʦʦʨʜʠʥʘʪʦʨʦʚ ʚ ʤʝʞʩʝʢʪʦʨʘʣʴʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʙʣʘʩʪʷʭ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʦʙʳʪʠʡ, ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦʢʣʘʜʦʚ ʇʦʜʢʦʤʠʪʝʪʫ NSET ʠ 

ʩʣʫʞʠʪ ʮʝʥʪʨʘʣʴʥʳʤʠ ʪʦʯʢʘʤʠ ʢʦʥʪʘʢʪʘ ʜʣʷ ʠʥʬʦʨʤʘʮʠʠ NNI ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʷʭ. ʂʦʦʨʜʠʥʘʪʦʨʳ ʨʘʙʦʪʘʶʪ ʩ ʘʛʝʥʪʩʪʚʘʤʠ NNI ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʢʨʝʧʣʝʥʠʷ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦ ʚʘʞʥʝʡʰʠʤ ʪʝʤʘʤ, ʩʝʛʦʜʥʷ ʵʪʦ: 

½ ʂʦʦʨʜʠʥʘʪʦʨ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʦʚ (ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ); 

½ ʂʦʦʨʜʠʥʘʪʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʂʦʤʠʩʩʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʪʦʚʘʨʦʚ); 
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½ ʂʦʦʨʜʠʥʘʪʦʨ ʧʦ ʛʣʦʙʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʜʝʧʘʨʪʘʤʝʥʪ); 

½ ʂʦʦʨʜʠʥʘʪʦʨ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ (ɼʝʧʘʨʪʘʤʝʥʪ ʢʘʟʥʘʯʝʡʩʪʚʘ). 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ NNI ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ 

ʩʦ ʩʪʦʨʦʥʳ ʘʛʝʥʪʩʪʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ NNI, ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʥʘʥʦʥʘʫʢʝ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ. ɸʛʝʥʪʩʪʚʘ NNI ʨʘʟʨʘʙʦʪʘʣʠ ʦʙʰʠʨʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʦʯʪʠ 100 ʢʨʫʧʥʳʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʬʦʥʜʳ ʉʐɸ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʣʠ ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʧʦ 

ʥʘʥʦʥʘʫʢʝ ʚ ʤʠʨʝ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ, NNI ʪʘʢʞʝ ʩʦʟʜʘʣ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʜʠʩʮʠʧʣʠʥ. 

ʎʝʥʪʨʳ ʠ ʩʝʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʠ ʠʟ ʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʝʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʥʘʫʯʥʳʝ ʢʨʫʛʠ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ. ʊʘʢʦʝ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚʝʜʝʪ ʢ ʫʩʧʝʭʫ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʦʪʥʦʰʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʧʝʨʝʭʦʜ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ NNI ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʚʝʪʘ ʧʦ 

ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ (National Science and Technology Council (NSTC)), ʉʦʚʝʪʘ ʥʘ 

ʫʨʦʚʥʝ ʢʘʙʠʥʝʪʘ ʧʨʠ ʋʧʨʘʚʣʝʥʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʦʡ ʚ ɹʝʣʦʤ 

ʜʦʤʝ (Cabinet-level council under the Office of Science and Technology Policy at 

the White House), ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʇʨʝʟʠʜʝʥʪ ʉʐɸ ʢʦʦʨʜʠʥʠʨʫʝʪ 

ʧʦʣʠʪʠʢʫ ʩʪʨʘʥʳ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʢʦʩʤʦʩʘ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʌʝʜʝʨʘʣʴʥʦʤ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝ. 

http://www.ostp.gov/cs/nstc
http://www.ostp.gov/cs/nstc
http://www.ostp.gov/cs/nstc
http://www.ostp.gov/cs/nstc
https://www.whitehouse.gov/ostp
https://www.whitehouse.gov/ostp
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ʇʦʜʢʦʤʠʪʝʪ ʧʦ ʥʘʫʢʝ, ʪʝʭʥʠʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʤ (Nanoscale Science, 

Engineering, and Technology (NSET) Subcommittee of the NSTC ʢʦʦʨʜʠʥʠʨʫʝʪ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ, ʨʝʘʣʠʟʘʮʠʶ ʠ ʦʙʟʦʨ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʠ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʠʥʠʮʠʘʪʠʚʳ. ʇʦʜʢʦʤʠʪʝʪ 

NSET ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʛʝʥʪʩʪʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ NNI. ʇʦʜʢʦʤʠʪʝʪ 

NSET ʩʦʟʜʘʣ ʜʚʝ ʨʘʙʦʯʠʝ ʛʨʫʧʧʳ ʠ ʯʝʪʳʨʝ ʜʦʣʞʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪʦʨʘ ʜʣʷ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʠʥʪʝʨʝʩʦʚ, ʯʪʦʙʳ ʩʦʩʨʝʜʦʪʦʯʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʦʙʣʘʩʪʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʚʟʘʠʤʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ: 

½ Nanotechnology Environmental & Health Implications (NEHI) 

Working Group (ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ ʚ ʦʙʣʘʩʪʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ); 

½  Nanotechnology Innovation and Commercialization Ecosystem 

(NICE) Working Group (ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ ʠʥʥʦʚʘʮʠʷʤ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ); 

½ Coordinator for Standards Development; 

½ Coordinator for Environmental, Health, and Safety Research; 

½ Coordinator for Global Issues; 

½ Coordinator for Education, Engagement, and Societal Dimensions. 

https://www.nano.gov/about-nni/working-groups
https://www.nano.gov/about-nni/working-groups
https://www.nano.gov/nehi
https://www.nano.gov/nehi
https://www.nano.gov/nice
https://www.nano.gov/nice
https://www.nano.gov/about-nni/working-groups
https://www.nano.gov/about-nni/working-groups
https://www.nano.gov/about-nni/working-groups
https://www.nano.gov/about-nni/working-groups
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ʈʠʩʫʥʦʢ 27.  ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ NNI ʉʐɸ. 

URL:  https://www.nano.gov/ 

ɼʝʧʘʨʪʘʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ (DOEd) ʩʪʨʝʤʠʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʫʢʫ, ʪʝʭʥʠʢʫ, ʠʥʞʝʥʝʨʠʶ ʠ ʤʘʪʝʤʘʪʠʢʫ (STEM) ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʦʪ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦ ʘʩʧʠʨʘʥʪʫʨʳ. DOEd 

ʪʘʢʞʝ ʩʪʨʝʤʠʪʩʷ ʫʣʫʯʰʠʪʴ ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʜʣʷ ʚʩʝʭ 

ʩʪʫʜʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʩʪʫʜʝʥʪʦʚ ʠʟ ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʠʩʪʦʨʠʯʝʩʢʠ ʙʳʣʠ 

ʥʝʜʦʦʮʝʥʝʥʥʳʝ ʚ ʦʙʣʘʩʪʠ STEM, ʚʢʣʶʯʘʷ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʱʠʥʘʭ ʩ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ, ʩʪʫʜʝʥʪʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʘʩ ʠ ʥʘʮʤʝʥʴʰʠʥʩʪʚ, ʞʝʥʱʠʥ, 

ʩʪʫʜʝʥʪʦʚ ʩ ʦʩʦʙʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʩʪʫʜʝʥʪʦʚ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, DOEd ʧʦʜʜʝʨʞʠʚʘʝʪ STEM 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʠʥʠʮʠʘʪʠʚ. STEM ʙʶʨʦ 

DOEd ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʜʜʝʨʞʢʫ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ 

ʛʨʫʧʧ ʧʫʪʝʤ ʫʯʘʩʪʠʷ ʚ ʨʝʛʫʣʷʨʥʳʭ ʚʩʪʨʝʯʘʭ ʧʦʜʢʦʤʠʩʩʠʠ.  

NNI ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʩʦʪʨʫʜʥʠʢʘʤ DOEd 

ʦʮʝʥʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ STEM ʜʣʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʩʦʝʜʠʥʷʷ ʠʭ ʩ ʵʢʩʧʝʨʪʘʤʠ ʚʦ ʚʩʝʭ ʬʝʜʝʨʘʣʴʥʳʭ ʚʝʜʦʤʩʪʚʘʭ. 

https://www.nano.gov/
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, DOEd ʤʦʞʝʪ ʜʘʪʴ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ NNI ʘʛʝʥʪʩʪʚ ʧʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʛʠʛʠʝʥʝ 

(NIOSH) ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʣʶʜʝʡ ʥʘ ʨʘʙʦʪʝ. ʈʘʙʦʪʥʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʚʳʝ ʣʶʜʠ ʚ ʦʙʱʝʩʪʚʝ, ʢʦʪʦʨʳʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʧʘʩʥʦʩʪʠ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʥʝ 

ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. NIOSH ʧʨʦʚʦʜʠʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʧʘʩʥʦʩʪʝʡ, ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʠʩʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ ʜʣʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, 

NIOSH ʪʘʢʞʝ ʦʮʝʥʠʚʘʝʪ, ʢʘʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʛʠʛʠʝʥʳ ʪʨʫʜʘ. ʊʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ NIOSH ʧʨʦʜʦʣʞʘʝʪ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʣʫʯʰʝʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, 

ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʢʦʪʦʨʳʝ ʪʠʧʳ ʥʘʥʦʯʘʩʪʠʮ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʪʝʣʦ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʩʠʩʪʝʤʘʤʠ ʦʨʛʘʥʦʚ ʪʝʣʘ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ NIOSH ʧʨʦʜʦʣʞʘʶʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʩʪʫʱʠʤ ʯʠʩʣʦʤ 

ʢʦʤʧʘʥʠʡ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʥʦʯʘʩʪʠʮ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʮʝʥʪʨʠʨʫʷ ʫʩʠʣʠʷ 

ʥʘ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʢʘʭ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʝʧʘʨʪʘʤʝʥʪ (DOS) ʫʯʘʩʪʚʫʝʪ ʚ NNI ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʠ ʜʚʫʩʪʦʨʦʥʥʠʭ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ 

ʉʐɸ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚ ʨʘʤʢʘʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʟʘʱʠʪʳ ʠʥʪʝʨʝʩʦʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʜʚʠʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ, ʘ ʪʘʢʞʝ 

ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. DOS ʧʦʤʦʛʘʝʪ NNI ʦʨʛʘʥʘʤ 

ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʫʯʨʝʞʜʝʥʠʷʤʠ-ʧʘʨʪʥʝʨʘʤʠ ʟʘ 

ʨʫʙʝʞʦʤ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʩʦʚʝʱʘʥʠʡ ʢʦʤʠʪʝʪʘ ʩ 

ʫʯʘʩʪʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʟ ʙʦʣʝʝ, ʯʝʤ 50 ʩʪʨʘʥ. ʕʪʠ ʚʩʪʨʝʯʠ ʨʝʛʫʣʠʨʫʶʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ 
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ʦʙʤʝʥ ʥʘʫʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʛʦʜ, 

ʦʙʣʝʛʯʝʥʠʝ ʜʦʩʪʫʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʦʧʨʦʩʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ ʦʪʚʝʯʘʶʪ 

ʥʘ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʡ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ, 

ʚʥʫʪʨʝʥʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚ ʨʝʛʠʦʥʝ. DOS ʫʯʘʩʪʚʫʝʪ ʚ 

ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʂʦʤʠʪʝʪʝ ʆʕʉʈ ʧʦ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʠ ʝʝ ʜʦʯʝʨʥʝʡ ʈʘʙʦʯʝʡ ʛʨʫʧʧʝ ʧʦ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʢʦʥʚʝʨʛʝʥʪʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ; ʚ 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ; ʠ ʚ ISO. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʬʦʥʜ (NSF) ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ 

ʥʘʥʦʥʘʫʢʫ ʠ ʠʥʞʠʥʠʨʠʥʛ ʚʦ ʚʩʝʭ ʜʠʩʮʠʧʣʠʥʘʭ. ʆʥ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʬʦʨʤʘʣʴʥʦʝ ʠ ʥʝʬʦʨʤʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ 

ʬʠʟʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ. ʆʥ 

ʪʘʢʞʝ ʧʨʦʜʚʠʛʘʝʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠʥʥʦʚʘʮʠʡ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʧʘʨʪʥʝʨʩʢʠʝ ʩʚʷʟʠ ʩ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʠ ʜʨʫʛʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ.   

ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʬʦʥʜ NSF ʚ 2016 ʛʦʜʫ ʠʥʚʝʩʪʠʨʦʚʘʣ ʙʦʣʝʝ 

5000 ʘʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ, ʙʦʣʝʝ 30 ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ, ʘ 

ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʩʝʪʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚ, 

ʚʳʯʠʩʣʝʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 10 000 

ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʆʢʦʣʦ 150 ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʙʳʣʠ 

ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʧʨʦʜʫʢʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ Transfer Small Business 

Technology (STTR) ʚ SBIR. ʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅʅʌɸ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪʦʤ ʛʨʘʥʪʦʚ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʛʨʫʧʧ ʠ 

ʮʝʥʪʨʦʚ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ʋʩʠʣʠʷ ʚ ʢʦʤʘʥʜʝ ʠ 

ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʙʳʣʠ ʦʩʦʙʝʥʥʦ ʧʣʦʜʦʪʚʦʨʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʪʨʝʙʫʶʪ ʧʦ 
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ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʯʘʩʪʦ ʢʦʤʙʠʥʠʨʫʷ 

ʵʣʝʤʝʥʪʳ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʭʠʤʠʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʬʠʟʠʢʠ 

ʠ ʙʠʦʣʦʛʠʠ. 

ɹʶʜʞʝʪ ʧʨʝʟʠʜʝʥʪʘ ʉʐɸ ʚ 2017 ʛʦʜʫ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 1,14 ʤʣʨʜ. 

ʜʦʣʣ. ʉʐɸ ʜʣʷ NNI, ʦʙʱʘʷ ʩʫʤʤʘ ʠʥʚʝʩʪʠʮʠʡ ʧʨʠ ʵʪʦʤ ʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 24 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ ʩ ʤʦʤʝʥʪʘ ʩʦʟʜʘʥʠʷ NNI ʚ 2001 ʛʦʜʫ 

(ʚʢʣʶʯʘʷ ʧʣʘʥʳ 2017 ʛʦʜʘ), ʧʦʜʪʚʝʨʞʜʘʷ ʚʘʞʥʫʶ ʨʦʣʴ, ʢʦʪʦʨʫʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʧʨʦʜʦʣʞʘʝʪ ʠʛʨʘʪʴ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʚʝʩʪʢʝ ʜʥʷ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦʥʦʤ ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ - 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʢʘʭ 21-ʛʦ ʚʝʢʘ ʠʥʚʝʩʪʠʮʠʠ ʚ NNI 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (PCA). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ PCA ʜʣʷ ʙʶʜʞʝʪʘ 2017 ʛʦʜʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʢʨʫʛʦʚʦʡ 

ʜʠʘʛʨʘʤʤʝ. 

 

ʈʠʩʫʥʦʢ 28.  ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʘ NNI ʚ 2017 ʛʦʜʫ. 

URL: https://www.nano.gov/ 

ʌʝʜʝʨʘʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ: 

https://www.nano.gov/
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½ ʅʘʮʠʦʥʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʬʦʥʜ (NSF) (ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʚʩʝʤ ʜʠʩʮʠʧʣʠʥʘʤ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ);  

½ ʅʘʮʠʦʥʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ʟʜʦʨʦʚʴʷ (NIH) (ʙʠʦʤʝʜʠʮʠʥʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʞʠʟʥʠ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʫʢ);  

½ ɼʝʧʘʨʪʘʤʝʥʪ ʵʥʝʨʛʝʪʠʢʠ (DOE) (ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʩʥʦʚʫ ʜʣʷ ʥʦʚʳʭ ʠ ʫʣʫʯʰʝʥʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ); 

½ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ (DOD) (ʥʘʫʢʘ ʠ ʠʥʞʝʥʝʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʟʘʱʠʪʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʚʦʡʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ); 

½ ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ (NIST) 

(ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʟʤʝʨʝʥʠʷ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ, ʤʝʪʨʦʣʦʛʠʷ ʠ ʩʪʘʥʜʘʨʪʳ ʜʣʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ). 

ɼʨʫʛʠʝ ʘʛʝʥʪʩʪʚʘ ʠ ʘʛʝʥʪʩʪʚʘ, ʠʥʚʝʩʪʠʨʫʶʱʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʠʩʩʠʝʡ, - ɼʝʧʘʨʪʘʤʝʥʪ ʚʥʫʪʨʝʥʥʝʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʣʝʢʘʨʩʪʚʘʤʠ, ɸʛʝʥʪʩʪʚʦ ʧʦ 

ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʅʘʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʘʵʨʦʥʘʚʪʠʢʝ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʛʠʛʠʝʥʳ ʪʨʫʜʘ, ʂʦʤʠʩʩʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 

ʪʦʚʘʨʦʚ, ɼʝʧʘʨʪʘʤʝʥʪ ʪʨʘʥʩʧʦʨʪʘ (ʚ ʪʦʤ ʯʠʩʣʝ, ʌʝʜʝʨʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʰʦʩʩʝʡʥʳʭ ʜʦʨʦʛ) ʠ ɼʝʧʘʨʪʘʤʝʥʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʉʐɸ (ʚʢʣʶʯʘʷ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʃʝʩʥʫʶ 

ʩʣʫʞʙʫ ʠ ʉʣʫʞʙʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ). 

ɿʘ ʧʨʦʰʝʜʰʠʡ ʛʦʜ ʘʛʝʥʪʩʪʚʘ-ʫʯʘʩʪʥʠʢʠ NNI, ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʥʘʫʢʝ ʠ 

ʪʝʭʥʦʣʦʛʠʷʤ ɹʝʣʦʛʦ ʜʦʤʘ (OSTP) ʠ ʅʘʮʠʦʥʘʣʴʥʦʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʙʶʨʦ ʧʦ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ (NNCO) ʦʧʨʝʜʝʣʠʣʠ ʙʫʜʫʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ NNI, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʫʜʝʣʠʚ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, 
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ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʤʫ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʦʤʫ ʧʨʦʜʚʠʞʝʥʠʶ ʚ 

ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʦʦʙʱʝʩʪʚʝ ʜʦʩʪʠʞʝʥʠʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ.  

 

ʈʠʩʫʥʦʢ 29.  ʂʘʨʪʘ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ɻʝʨʤʘʥʠʠ. 

URL: http://www.werkstofftechnologien.de/service/nano-map/ 

ɻʝʨʤʘʥʠʷ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ɻʝʨʤʘʥʠʠ ʪʘʢʞʝ ʨʘʙʦʪʘʝʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʜʣʷ ʠʥʥʦʚʘʮʠʡ ʩʨʝʜʳ, ʧʨʦʜʚʠʛʘʷ ʨʳʥʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ. ʌʝʜʝʨʘʣʴʥʳʝ ʤʠʥʠʩʪʝʨʩʪʚʘ ʩʪʨʝʤʷʪʩʷ ʚʳʧʦʣʥʠʪʴ 

ʵʪʦ ʯʝʨʝʟ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʩʪʨʘʪʝʛʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʚʠʣʝʛʠʠ: 

½ ɺʥʝʜʨʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʜʣʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 

ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ; 

½ ʇʦʦʱʨʝʥʠʝ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʠʥʥʦʚʘʮʠʷʤ; 

½ ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʛʨʘʥʪʦʚ ʜʣʷ ʚʝʥʯʫʨʥʦʛʦ 

ʢʘʧʠʪʘʣʘ; 

½ ʆʙʝʩʧʝʯʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʯʝʨʝʟ ɽʚʨʦʧʝʡʩʢʠʡ ʬʦʥʜ ʙʠʟʥʝʩ-

ʘʥʛʝʣʦʚ; 

½ ʀʥʠʮʠʠʨʦʚʘʥʠʝ 200 ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʙʠʟʥʝʩ-ʩʪʘʨʪʘʧʦʚ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ. 

ɺ 2011 ʛʦʜʫ ʚ ɻʝʨʤʘʥʠʠ ʙʳʣʦ 34 000 ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ 

110 000 ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʩʪʨʘʥʘ ʟʘʥʠʤʘʣʘ 3-ʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ɽʉ 

ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʩʦʶʟʘʤ, ʚʩʣʝʜ ʟʘ ʐʚʝʮʠʝʡ ʠ ɼʘʥʠʝʡ. ʂ 2020 ʛʦʜʫ ʩʪʨʘʥʘ 



111 

 

ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʘʥʠʡ ʜʦ 

20 000 ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʜʦ 140 000. 

ʉʦʟʜʘʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʙʲʝʜʠʥʷʶʱʠʝ ʨʝʩʫʨʩʳ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʥʪʘʢʪʳ, ʠʩʪʦʯʥʠʢʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʥʘʫʯʥʳʝ ʧʣʦʱʘʜʢʠ ʠ ʪ.ʧ. 

 

ʈʠʩʫʥʦʢ 30.  ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ɻʝʨʤʘʥʠʠ. 

URL: http://www.gtai.de/ 

ʇʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʢʦʤʧʘʥʠʡ - ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ 

ɽʚʨʦʧʝ - ʠʟ ɻʝʨʤʘʥʠʠ; ʩʪʨʘʥʘ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ɽʚʨʦʧʝ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʈʘʩʭʦʜʳ ʥʘ ʅʀʆʂʈ ʩʦʩʪʘʚʣʷʶʪ 10% ʦʪ ʦʙʱʝʛʦ ʦʙʦʨʦʪʘ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʢʪʦʨʦʚ ʚ ɻʝʨʤʘʥʠʠ. 

ʅʝʤʝʮʢʠʝ ʢʦʤʧʘʥʠʠ ʧʨʦʠʟʚʦʜʷʪ ʧʨʦʜʫʢʮʠʶ ʚ ʦʙʣʘʩʪʷʭ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, ʥʘʥʦʪʨʫʙʦʢ, ʥʘʥʦʘʥʘʣʠʪʠʢʦʚ ʠ ʘʢʩʝʩʩʫʘʨʦʚ ʜʣʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ (ʥʘʧʨʠʤʝʨ, ʚʘʢʫʫʤʥʦʡ ʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʪʦʯʥʠʢʦʚ 

ʧʣʘʟʤʳ). ʆʥʠ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʥʘʥʦʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ ʚ ʦʙʣʘʩʪʷʭ 

ʢʦʥʩʘʣʪʠʥʛʘ, ʢʦʥʪʨʘʢʪʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʧʝʨʝʜʘʯʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʥʘʣʠʟʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʝʤʝʮʢʠʝ ʧʘʨʪʥʝʨʳ ʪʘʢʞʝ 

ʯʨʝʟʚʳʯʘʡʥʦ ʫʩʧʝʰʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʢʦʥʢʫʨʩʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʝ ʩʫʙʩʠʜʠʠ. 

ʅʝʤʝʮʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʫʯʘʩʪʠʷ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʯʘʩʪʠʷ ʙʳʣ ʚʳʰʝ 

ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ ʧʦ ɽʉ. 
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ʈʠʩʫʥʦʢ 31. ʈʠʩʫʥʦʢ 43. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ɻʝʨʤʘʥʠʠ. 

URL: https://www.bmbf.de/ 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ɻʝʨʤʘʥʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 

2000 ʢʣʶʯʝʚʳʭ ʠʛʨʦʢʦʚ: ʧʨʠʤʝʨʥʦ 40% ʠʟ ʥʠʭ - ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ (ʄʉʇ), 13% - ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, 24% - ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʝ 

ʫʯʨʝʞʜʝʥʠʷ, 9% - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʠʣʠ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʪʘʢʠʝ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʝʪʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʘʩʩʦʮʠʘʮʠʠ 

ʠʣʠ ʬʠʥʘʥʩʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ18. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ɻʝʨʤʘʥʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʣʦ ʠ ʫʪʚʝʨʜʠʣʦ çʅʦʚʫ  ʁ

ʩʪʨʘʪʝʛʠ ʁʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡè. ʀʥʥʦʚʘʮʠʠ ʥʘʟʳʚʘʶʪʩʷ ʢʣʶʯʦʤ ʢ ʨʦʩʪʫ, 

ʟʘʥʷʪʦʩʪʠ, ʧʨʦʮʚʝʪʘʥʠʶ ʠ ʢʘʯʝʩʪʚʫ ʞʠʟʥʠ. ʅʦʚʘʷ ʉʪʨʘʪʝʛʠʷ ʚʳʩʦʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘʮʝʣʝʥʘ ʥʘ ʪʦ, ʯʪʦʙʳ ʧʨʦʜʚʠʥʫʪʴ ɻʝʨʤʘʥʠʶ ʚʧʝʨʝʜ ʥʘ ʧʫʪʠ ʢ 

ʪʦʤʫ, ʯʪʦʙʳ ʩʪʘʪʴ ʤʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ʠʥʥʦʚʘʮʠʡ. ʎʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʭʦʨʦʰʠʝ ʠʜʝʠ ʙʳʩʪʨʦ ʧʝʨʝʚʦʜʠʣʠʩʴ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ - ʵʪʦ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʮʚʝʪʘʥʠʶ ʩʪʨʘʥʳ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ʆʥʠ 

ʫʢʨʝʧʣʷʶʪ ʧʦʟʠʮʠʶ ɻʝʨʤʘʥʠʠ ʢʘʢ ʚʝʜʫʱʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʵʢʩʧʦʨʪʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʥʘʭʦʜʠʪʴ ʪʚʦʨʯʝʩʢʠʝ ʦʪʚʝʪʳ ʥʘ ʥʝʦʪʣʦʞʥʳʝ 

ʟʘʜʘʯʠ ʥʦʚʦʛʦ ʚʨʝʤʝʥʠ, ʚʢʣʶʯʘʷ ʧʨʦʙʣʝʤʳ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʫʩʪʦʡʯʠʚʦʝ 

ʛʦʨʦʜʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʘʷ ʵʥʝʨʛʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʤʝʜʠʮʠʥʘ 

ʠ ʮʠʬʨʦʚʦʝ ʦʙʱʝʩʪʚʦ. ʉʪʨʘʪʝʛʠʷ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

                                                           
18 URL: http://www.gtai.de/ - ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʠʶʣʴ 2012 ʛʦʜʘ. 
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ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʩʪʨʘʪʝʛʠʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʜʦʙʘʚʣʷʝʪ ʥʦʚʳʝ ʪʝʤʳ ʠ ʚʥʝʜʨʷʝʪ 

ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ. ʆʩʦʙʝʥʥʦ ʚ ʉʪʨʘʪʝʛʠʠ 

ʧʦʜʯʝʨʢʥʫʪʘ ʨʘʩʰʠʨʝʥʥʘ ̫ʢʦʥʮʝʧʮʠ ̫ʠʥʥʦʚʘʮʠʡ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʳʝ ʠʥʥʦʚʘʮʠʠ - ʠ ʵʪʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʱʝʩʪʚʦ ʩʪʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠʛʨʦʢʘ.  

ʇʷʪʴ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʣʳ ɻʝʨʤʘʥʠʠ, ʢʦʪʦʨʳʝ 

ʚʳʜʝʣʝʥʳ ʚ ʉʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ: 

1. ɻʝʨʤʘʥʠʷ ʫʜʝʣʷʝʪ ʧʨʠʦʨʠʪʝʪʥʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʫʱʠʤ ʧʨʦʙʣʝʤʘʤ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʮʚʝʪʘʥʠʝʤ ʠ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ. 

ʅʦʚʘʷ ʉʪʨʘʪʝʛʠ ̫ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʝʤʘʪʠʯʝʩʢʠʝ 

ʧʨʠʦʨʠʪʝʪʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʠʥʥʦʚʘʮʠʷʭ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʇʨʘʚʠʪʝʣʴʩʪʚʦ 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʦʙʣʘʩʪʷʭ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʩʦʙʝʥʥʦ 

ʜʠʥʘʤʠʯʥʳʤʠ ʠʥʥʦʚʘʮʠʷʤʠ, ʠ ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʧʨʦʮʚʝʪʘʥʠʷ. ɻʝʨʤʘʥʠʷ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ 

ʦʙʣʘʩʪʷʭ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʦʤʦʯʴ ʨʝʰʠʪʴ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʪʝʤ 

ʩʘʤʳʤ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʜʣʷ ʚʩʝʭ. 

6 ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʫʜʫʱʝʛʦ ʧʨʦʮʚʝʪʘʥʠʷ ʠ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

½ ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʦʙʱʝʩʪʚʦ - ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʧʨʠʩʫʱʠʝ 

ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʠ ʠʩʧʦʣʴʟʦʚʘʪɹ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʮʝʥʥʦʩʪʠ ʠ ʧʨʦʮʚʝʪʘʥʠʷ ʚ ɻʝʨʤʘʥʠʠ. 

½ ʋʩʪʦʡʯʠʚʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʵʥʝʨʛʝʪʠʢʘ - ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʜʦʣʞʥ  rʩʪʘʪʴ ʙʦʣʝʝ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʳʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʤʠ ʠ ʩʦʮʠʘʣʴʥʦ ʩʦʚʤʝʩʪʠʤʳʤʠ. 

½ ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʨʘʙʦʯʘʷ ʩʨʝʜʘ - ʬʦʢʫʩ ʥʘ ʛʣʫʙʦʢʠʭ ʠʟʤʝʥʝʥʠʷʭ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʧʦʩʢʦʣʴʢʫ ʭʦʨʦʰʠʝ 

ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ. 
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½ ɿʜʦʨʦʚʘʷ ʞʠʟʥʴ - ʫʩʠʣʠʚʘʪ ɹʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʪʦ, ʯʪʦʙʳ 

ʧʦʤʦʯʴ ʣʶʜʷʤ ʞʠʪʴ ʟʜʦʨʦʚʦʡ, ʘʢʪʠʚʥʦʡ ʠ ʥʝʟʘʚʠʩʠʤʦʡ ʞʠʟʥʴʶ. 

½ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ - ʧʨʦʚʦʜʠʪ ɹʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʜʜʝʨʞʢʫ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʣʠʪʠʢ, ʢʦʪʦʨʳʝ ʦʧʪʠʤʠʟʠʨʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

½ ɻʨʘʞʜʘʥʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ - ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ - 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʩʚʷʟʠ, ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʣʦʛʠʩʪʠʢʠ - 

ʜʦʣʞʥʳ ʧʨʘʚʠʣʴʥʦ ʨʘʙʦʪʘʪʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʣʶʜʝʡ. 

2. ʂʦʥʩʦʣʠʜʘʮʠʷ ʨʝʩʫʨʩʦʚ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʥʠʝ ʪʨʘʥʩʬʝʨʫ. 

ʀʥʥʦʚʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʥʘ ʠʥʪʝʨʬʝʡʩʘʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʜʠʩʮʠʧʣʠʥʘʤʠ, ʪʝʤʘʤʠ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʢʨʝʧʣʷʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ, ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ, ʦʙʲʝʜʠʥʷʪʴ ʪʘʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʤʝʭʘʥʠʟʤʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɺ ʵʪʠʭ ʮʝʣʷʭ ɻʝʨʤʘʥʠʷ ʧʣʘʥʠʨʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʦʚʳʝ ʤʝʨʳ ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠ ʦʙʱʝʩʪʚʦʤ, ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʧʨʦʙʝʣʦʚ ʚ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ 

ʧʝʨʝʜʦʚʳʭ ʢʣʘʩʪʝʨʦʚ, ʦʩʥʦʚʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʜʨʫʛʠʭ ʩʦʧʦʩʪʘʚʠʤʳʭ ʩʝʪʝʡ. 

3. ʋʩʠʣʝʥʠʝ ʜʠʥʘʤʠʟʤʘ ʠʥʥʦʚʘʮʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʨʦʜʚʠʛʘʪ ɹ ʨʘʟʚʠʪʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ, ʫʩʪʦʡʯʠʚʦʡ ʢ ʟʘʥʷʪʦʩʪʠ 

ʦʪʨʘʩʣʠ, ʯʴʠ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ ʧʦʣʥʦʩʪʴʶ ʢʦʥʢʫʨʠʨʫʶʪ ʩ ʧʨʦʜʫʢʪʘʤʠ ʠ 

ʫʩʣʫʛʘʤʠ ʩʘʤʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ɻʝʨʤʘʥʠʷ ʧʣʘʥʠʨʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ, ʧʨʠʩʫʱʠʡ ʢʣʶʯʝʚʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ, ʚ ʠʥʪʝʨʝʩʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ - ʥʘʧʨʠʤʝʨ, ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ 

ʛʨʫʧʧʫ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʛʨʘʤʤʘʭ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʄʉʇ), ʩʜʝʣʘʚ ʫʩʣʦʚʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ 

ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ ʝʱʝ ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ 
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ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʪʘʨʪʘʧʦʚ ʚ ɻʝʨʤʘʥʠʠ, ʫʣʫʯʰʠʚ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʧʦʜʢʣʶʯʠʚ ʩʪʘʨʪʘʧʳ ʢ 

ʛʣʦʙʘʣʴʥʳʤ ʮʝʥʪʨʘʤ ʨʦʩʪʘ ʠ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ. 

4. ʉʦʟʜʘʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʥʦʚʘʮʠʡ. 

ʀʥʥʦʚʘʮʠʠ ʪʨʝʙʫʶʪ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʪʚʦʨʯʝʩʪʚʫ, ʩʦʚʝʨʰʝʥʩʪʚʫ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɻʝʨʤʘʥʠʷ 

ʧʣʘʥʠʨʫʝʪ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʧʨʦʜʚʠʞʝʥʠʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʠʥʥʦʚʘʮʠʡ ʫʩʣʦʚʠʡ ʩ ʮʝʣʴʶ ʘʢʪʠʚʠʟʘʮʠʠ ʪʝʤʧʦʚ ʠ ʩʠʣʳ 

ʠʥʥʦʚʘʮʠʡ. ʅʦʚʳʝ ʠʥʠʮʠʘʪʠʚʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʪʦ, ʯʪʦʙʳ ʚ ɻʝʨʤʘʥʠʠ ʙʳʣʦ 

ʜʦʩʪʘʪʦʯʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʚʢʣʶʯʘʷ ʠʥʠʮʠʘʪʠʚʳ ʚ 

ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ STEM/MINT, ʚ ʫʩʠʣʠʷʭ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʚ 

ʫʩʠʣʠʷʭ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʫʣʴʪʫʨʳ ʧʨʠʚʝʪʩʪʚʠʷ ʜʣʷ ʠʥʦʩʪʨʘʥʮʝʚ, ʨʘʙʦʪʘʶʱʠʭ 

ʚ ɻʝʨʤʘʥʠʠ. ʇʣʘʥʠʨʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ 

ʠ ʩʪʘʥʜʘʨʪʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ, ʢʦʪʦʨʘʷ ʫʣʫʯʰʠʪ 

ʨʘʤʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʫʙʣʠʢʘʮʠʷʤ, 

ʬʠʥʘʥʩʠʨʫʝʤʳʤ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ. ɹʣʘʛʦʜʘʨʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʘʢʫʧʢʘʤ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʩʪʠʤʫʣʳ ʜʣʷ 

ʠʥʥʦʚʘʮʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

5. ʋʢʨʝʧʣʷʪ ɹʜʠʘʣʦʛ ʠ ʫʯʘʩʪʠʝ. 

Deutsche Verband Nanotechnologie (ʅʝʤʝʮʢʘʷ ʘʩʩʦʮʠʘʮʠʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, DVNano) ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

ʩʦʪʨʫʜʥʠʢʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʚ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ, ʙʠʟʥʝʩʝ, ʉʄʀ, 

ʦʙʨʘʟʦʚʘʥʠʠ, ʧʦʣʠʪʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ. ɸʩʩʦʮʠʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʶ ʢʘʢ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʫʶ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʦʧʳʪ 

ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʭʠʤʠʷ, ʬʠʟʠʢʘ, ʙʠʦʣʦʛʠʷ ʠ 

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ. 

ʀʥʠʮʠʘʪʠʚʘ çʅʘʥʦ ʚ ɻʝʨʤʘʥʠʠè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʣʶʯʝʚʳʤ ʠʛʨʦʢʘʤ ʥʘ 

ʨʳʥʢʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʠʭ 

ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʧʨʠʟʥʘʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʱʝʩʪʚʝ ʥʘ ʦʩʥʦʚʝ ʝʝ 
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ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʦʥʘ ʧʨʝʜʣʘʛʘʝʪ ʣʶʜʷʤ. 

ɺʥʫʪʨʝʥʥʠʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʤʧʘʥʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ, ʘʩʩʦʮʠʘʮʠʠ ʠ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʠʥʠʮʠʘʪʠʚʫ çʅʘʥʦ ʚ ɻʝʨʤʘʥʠʠè ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʱʝʡ ʙʘʟʳ ʜʣʷ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ. 

 

ʈʠʩʫʥʦʢ 32.  ʆʪʨʘʩʣʝʚʘʷ ʢʘʨʪʘ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ɻʝʨʤʘʥʠʠ. 

URL:  https://www.research-in-germany.org/ 

 

ʈʠʩʫʥʦʢ 33.  ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ɻʝʨʤʘʥʠʠ. 

URL: http://industrie4.0.gtai.de/INDUSTRIE40/ 

ɺ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ BMBF ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ ʠ ʥʘʫʢʠ 

ʩʦʟʜʘʣʠ ʧʷʪʴ çʠʥʥʦʚʘʮʠʦʥʥʳʭ ʘʣʴʷʥʩʦʚè ʚ ʩʝʢʪʦʨʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʕʪʠ 

ʘʣʴʷʥʩʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʠʦʨʠʪʝʪʳ ʚ ʦʙʣʘʩʪʷʭ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ 

ʜʣʷ ʙʫʜʫʱʝʛʦ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʘʣʴʷʥʩʳ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪ ʦʩʦʙʳʡ ʚʠʜ 

ʨʳʯʘʛʦʚ: ʦʥʠ ʫʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʦʪʢʨʳʪʠʶ ʙʠʟʥʝʩʘ ʥʘ ʩʫʤʤʫ 1 ʤʠʣʣʠʘʨʜ 

https://www.research-in-germany.org/
http://industrie4.0.gtai.de/INDUSTRIE40/
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ʝʚʨʦ ʩ ʜʦʣʝʚʳʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʩʦ ʩʪʦʨʦʥʳ BMBF ʚ ʨʘʟʤʝʨʝ 140 

ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʘʣʴʷʥʩ Carbon Nanotubes (Inno.CNT) ʙʳʣ ʩʦʟʜʘʥ ʧʨʠ 

ʧʦʜʜʝʨʞʢʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɻʝʨʤʘʥʠʠ ʩ ʮʝʣʴʶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʥʠʮʠʘʪʠʚʳ - ʫʩʪʘʥʦʚʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ɻʝʨʤʘʥʠʠ ʢʘʢ ʢʣʶʯʝʚʦʡ ʨʳʥʦʢ ʙʫʜʫʱʝʛʦ; ʪʝʭʥʦʣʦʛʠʷ ʤʘʪʝʨʠʘʣʦʚ ʙʫʜʝʪ 

ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʚʝʜʫʱʝʛʦ ʨʳʥʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʛʨʫʧʧʘ ʠʟ ʧʨʠʤʝʨʥʦ 90 ʵʢʩʧʝʨʪʦʚ-

ʧʘʨʪʥʝʨʦʚ ʠʟ ʦʪʨʘʩʣʠ ʠ ʥʘʫʢʠ ʩʦʙʨʘʣʘʩʴ ʚʤʝʩʪʝ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʣʴʷʥʩ Inno.CNT. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʩʚʝʪʦʜʠʦʜʳ Innovation Alliance (OLED) BMBF ʫʩʧʝʰʥʦ 

ʧʨʦʜʚʠʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʠ OLED ʠ ʩʚʷʟʳʚʘʝʪ ʩʫʙʩʠʜʠʠ ʅʀʆʂʈ ʩ 

ʢʦʥʢʨʝʪʥʳʤʠ ʩʦʛʣʘʰʝʥʠʷʤʠ ʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭ ʩ 2006 ʛʦʜʘ. 

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʫʯʘʩʪʚʫʶʱʠʭ ʢʦʤʧʘʥʠʡ ʩʜʝʣʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ɻʝʨʤʘʥʠʶ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 100 ʤʣʥ. ʝʚʨʦ ʚ ʚʠʜʝ 

ʩʫʙʩʠʜʠʡ ʥʘ ʅʀʆʂʈ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ BMBF.  

Innovation Alliance Organic Photovoltaics (OPV) - BMBF ʥʘʜʝʝʪʩʷ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ OPV ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʠʭ 

ʤʦʞʥʦ ʰʠʨʦʢʦ ʚʥʝʜʨʠʪʴ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʵʪʦʡ ʮʝʣʠ ʉʝʚʝʨʦʘʪʣʘʥʪʠʯʝʩʢʠʡ ʩʦʶʟ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʙʠʥʘʮʠʶ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʅʀʆʂʈ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʥʚʝʩʪʠʨʦʚʘʣʘ ʚ ɸʣʴʷʥʩ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʫʶ ʜʦʣʶ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʘʣʴʷʥʩ ʄʦʣʝʢʫʣʷʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ - ʀʥʥʦʚʘʮʠʦʥʥʳʡ 

ʘʣʴʷʥʩ Molecular Imaging ʩʦʯʝʪʘʝʪ ʘʢʘʜʝʤʠʯʝʩʢʫʶ/ʢʣʠʥʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ. ʇʘʨʪʥʝʨʳ ʧʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʘʣʴʷʥʩʫ, BMBF ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʚʥʦʩʷʪ ʩʦʚʤʝʩʪʥʳʝ 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʤʝʨʝ 900 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ ʚ ʤʦʣʝʢʫʣʷʨʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʚ 
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ʨʘʤʢʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ. ɺ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʜʝʩʷʪʠ ʣʝʪ 

ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʚʳʜʝʣʷʪʴ 750 ʤʣʥ. ʝʚʨʦ ʥʘ ʧʨʦʝʢʪ. BMBF ʧʣʘʥʠʨʫʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʚʤʝʩʪʥʳʝ ʧʨʦʝʢʪʳ ʤʝʞʜʫ ʙʠʟʥʝʩʦʤ ʠ ʥʘʫʯʥʳʤʠ ʢʨʫʛʘʤʠ, 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ - ʜʦ 150 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ. 

ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʠʥʠʮʠʘʪʠʚʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʟʦʥʜʦʚ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ - ʪʘʢʠʭ ʢʘʢ ʢʦʥʪʨʘʩʪʥʳʝ ʚʝʱʝʩʪʚʘ ʠʣʠ ʷʜʝʨʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ - ʥʦʚʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ 

ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʃʠʪʠʡ-ʠʦʥʥʳʝ ʙʘʪʘʨʝʠ Innovation Alliance ɺ ʨʘʤʢʘʭ ʣʠʪʠʡ-ʠʦʥʥʳʭ 

ʙʘʪʘʨʝʡ - Innovation Alliance (LIB 2015) ʢʦʥʩʦʨʮʠʫʤ ʢʦʤʧʘʥʠʡ, ʚʢʣʶʯʘʷ 

BASF, BOSCH, EVONIK, LiTec ʠ VW, ʦʙʷʟʘʣʩʷ ʠʥʚʝʩʪʠʨʦʚʘʪʴ 360 

ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʣʠʪʠʡ- ʠʦʥʥʳʭ ʙʘʪʘʨʝʡ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ BMBF ʧʨʝʜʦʩʪʘʚʠʪ ʩʫʙʩʠʜʠʠ ʚ ʨʘʟʤʝʨʝ 60 

ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ ʜʣʷ ʵʪʦʡ ʦʙʣʘʩʪʠ.19 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʘʤʧʫʩ - ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʜʣʷ 

ʠʥʥʦʚʘʮʠʡ. ʀʥʠʮʠʘʪʠʚʘ çʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʘʤʧʫʩè ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʫʥʠʚʝʨʩʠʪʝʪʳ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ ʠ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʩʪʨʝʤʷʪʩʷ 

ʚʩʪʫʧʠʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʘʨʪʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ 

ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʄɹʌ ʠ çʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʂʘʤʧʫʩè - ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʜʣʷ ʠʥʥʦʚʘʮʠʡ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʬʠʥʘʥʩʠʨʫʝʪ 

ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʥʘʫʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʩʣʦʞʥʳʝ ʠ 

ʤʥʦʛʦʛʨʘʥʥʳʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʨʠʩʢʘʤʠ ʠ ʦʙʣʘʜʘʶʪ ʦʩʦʙʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ 

ʠʥʥʦʚʘʮʠʡ ʩ ʢʚʘʥʪʦʚʳʤ ʩʢʘʯʢʦʤ. ʊʝʤʳ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʚ ʨʘʟʨʘʙʦʪʢʫ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

                                                           
19 http://www.gtai.de/ 
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ʂʘʞʜʳʡ ʠʟ ʜʝʚʷʪʠ ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʘʤʧʫʩʦʚ 

ʧʦʦʱʨʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 

ʠ ʢʦʤʧʘʥʠʡ ʢ ʨʘʙʦʪʝ çʧʦʜ ʦʜʥʦʡ ʢʨʳʰʝʡè. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʮʝʥʪʨʘʭ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʟʘʚʦʜʳ, ʚ ʢʦʪʦʨʳʭ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʙʳʪʴ ʥʝʤʝʜʣʝʥʥʦ ʧʨʠʤʝʥʝʥʳ ʢ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʠʩʧʳʪʘʥʠʷʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʜʦʚʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʨʝʰʝʥʠʷʤ ʚ ʠʥʪʝʨʝʩʘʭ ʵʢʦʥʦʤʠʢʠ ʟʜʦʨʦʚʴʷ, ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

ʌʠʟʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʘʨʪʥʝʨʦʚ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 

ʢʘʤʧʫʩʝ ʧʦʤʦʛʘʝʪ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʭ ʨʘʟʣʠʯʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ ʠ 

ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʚ ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʧʝʨʝʜʘʯʝ 

ʦʧʳʪʘ ʠ ʠʥʥʦʚʘʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʱʠʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʫʞʝ 

ʫʯʪʝʥʳ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ. ʕʪʦ ʦʙʣʝʛʯʘʝʪ 

ʙʫʜʫʱʠʡ ʧʝʨʝʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʦʮʝʩʩʳ ʠ 

ʫʩʣʫʛʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʘʤʧʫʩʳ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʤ ʦʙʫʯʝʥʠʠ ʠʣʠ ʦʙʨʘʟʦʚʘʥʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʪʝʤ ʩʘʤʳʤ ʧʦʩʪʘʚʢʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʥʘʰʝʡ 

ʵʢʦʥʦʤʠʢʠ. 

ɹʄɹʌ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʘʤʧʫʩʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʥʝʟʘʚʠʩʠʤʳʤ ʞʶʨʠ, ʜʦ 2 000 000 ʝʚʨʦ ʚ ʛʦʜ ʥʘ ʩʨʦʢ ʜʦ 15 ʣʝʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʘʨʪʥʝʨʳ ʠʟ ʥʘʫʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʘʤʧʫʩʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩʦʛʣʘʰʝʥʠʷ ʨʝʛʫʣʠʨʫʶʪ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʚ 

ʯʘʩʪʥʦʩʪʠ. ʕʪʠ ʩʦʛʣʘʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʦʩʥʦʚʘʥʳ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʘʤʧʫʩʳ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʮʝʥʪʨʘʤ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʨʘʙʦʪʘʪʴ ʥʘʜ 

ʫʩʪʦʡʯʠʚʳʤʠ ʨʝʰʝʥʠʷʤʠ ʧʨʦʙʣʝʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʘʤʧʫʩʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʚʳʡ ʪʠʧ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. 
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ʀʥʠʮʠʘʪʠʚʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʢʘʤʧʫʩʳ ʧʦʣʫʯʘʪʁ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘʭ ʜʦ ʧʷʪʠ 

ʣʝʪ ʢʘʞʜʳʡ. ʅʝʟʘʚʠʩʠʤʦʝ ʞʶʨʠ ʧʨʦʚʦʜʠʪ ʦʮʝʥʢʫ ʧʦʩʣʝ ʢʘʞʜʦʡ ʦʩʥʦʚʥʦʡ 

ʬʘʟʳ. ɺʩʝ ʜʝʚʷʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʘʤʧʫʩʦʚ ʚʦʰʣʠ ʚ ʧʝʨʚʫʶ ʦʩʥʦʚʥʫʶ 

ʬʘʟʫ ʚ ʥʘʯʘʣʝ 2016 ʛʦʜʘ. ʇʝʨʚʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʘʤʧʫʩ ʙʫʜʝʪ ʩʚʷʟʘʥ ʩ 

ʥʦʚʦʡ ʦʮʝʥʢʦʡ ʞʶʨʠ ʣʝʪʦʤ 2018 ʛʦʜʘ, ʯʪʦʙʳ ʨʘʩʩʤʦʪʨʝʪʴ ʧʝʨʝʭʦʜ ʥʘ ʚʪʦʨʦʡ 

ʦʩʥʦʚʥʦʡ ʵʪʘʧ. ʉʝʤʴ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʘʤʧʫʩʦʚ ʙʫʜʫʪ ʦʮʝʥʠʚʘʪʴʩʷ 

ʚ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ 2019 ʛʦʜʘ ʜʦ ʥʘʯʘʣʘ 2020 ʛʦʜʘ. ɼʝʚʷʪʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʢʘʤʧʫʩ ʙʫʜʝʪ ʧʦʜʚʝʨʛʥʫʪ ʦʮʝʥʢʝ ʚ ʥʘʯʘʣʝ 2021 ʛʦʜʘ. 

 

ʈʠʩʫʥʦʢ 34. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ɻʝʨʤʘʥʠʠ. 

URL: https://www.bmbf.de/ 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪ ɹ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʫʯʥʦʝ ʦʙʱʝʥʠʝ, 

ʫʢʨʝʧʣʷʪ ɹ ʦʪʢʨʳʪʦʩʪʴ ʚʩʝʭ ʣʶʜʝʡ ʢ ʩʦʮʠʘʣʴʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʠʥʥʦʚʘʮʠʷʤ ʠ ʠʟʤʝʥʝʥʠʷʤ. ɻʝʨʤʘʥʠʷ ʙʫʜʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʬʦʨʤʘʪʳ 

ʫʯʘʩʪʠʷ, ʚʢʣʶʯʘʷ ʜʠʘʣʦʛ ʛʨʘʞʜʘʥ ʠ ʫʯʘʩʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʣʘʥʠʨʫʝʪʩʷ ʩʜʝʣʘʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʝʝ 

ʧʨʦʟʨʘʯʥʳʤ ʠ ʫʩʪʘʥʦʚʠʪʴ ʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.20 
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ʈʠʩʫʥʦʢ 35.  ʇʨʠʤʝʨ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʦʨʪʘʣʘ ɻʝʨʤʘʥʠʠ NANOTrack . 

URL: http://www.nanotruck.de/ 

ʉʠʥʛʘʧʫʨ. 

ɺ ʉʠʥʛʘʧʫʨʝ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚʣʠʷʝʪ ʥʘ 

ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʙʠʟʥʝʩʘ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʩʪʨʘʥʳ ʚ ʢʘʞʜʦʤ ʛʦʜʦʚʦʤ 

ʙʶʜʞʝʪʝ ʦʙʲʷʚʣʷʝʪ ʥʘʮʠʦʥʘʣʴʥʳʝ ʮʝʣʠ ʠ ʨʘʩʧʨʝʜʝʣʷʝʪ ʨʝʩʫʨʩʳ, ʧʦʩʣʝ ʯʝʛʦ 

ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʠ ʄʉʇ ʠʩʧʦʣʥʷʶʪ ʜʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ. ʉʝʛʦʜʥʷ ʚ 

ʉʠʥʛʘʧʫʨʝ ʛʣʦʙʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ  

ʧʦʜʛʦʪʦʚʢʫ ʩʪʨʘʥʳ ʢ ʠʟʤʝʥʷʶʱʝʡʩʷ ʮʠʚʠʣʠʟʘʮʠʠ Digital World ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ Smart Nation (çʄʥʦʛʦ ʫʤʥʳʭ ʠʜʝʡ ï ʦʜʥʘ SMART NATIONè).  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʜʝʣʴ ʉʠʥʛʘʧʫʨʘ ʠʣʠ çSingapore Inc.è ʜʦʢʘʟʘʣʘ 

ʩʚʦʶ ʫʩʧʝʰʥʦʩʪʴ. ʅʘ ʛʣʦʙʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʵʢʦʥʦʤʠʢʘ 

ʉʠʥʛʘʧʫʨʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʦʨʘʟʠʪʝʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʠʥʘʥʩʦʚʳʤ 

ʢʨʠʟʠʩʘʤ, ʪʘʢʠʤ, ʢʘʢ ʘʟʠʘʪʩʢʠʡ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ 1997 ʛʦʜʘ ʠʣʠ 

ʛʣʦʙʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ 2008. ʉʠʥʛʘʧʫʨ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʘʟʠʘʪʩʢʦʡ ʩʪʨʘʥʦʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʢʨʝʜʠʪʥʳʝ ʨʝʡʪʠʥʛʠ AAA ʦʪ ʚʩʝʭ ʪʨʝʭ 

ʦʩʥʦʚʥʳʭ ʢʨʝʜʠʪʥʳʭ ʨʝʡʪʠʥʛʦʚʳʭ ʘʛʝʥʪʩʪʚ - Standard & Poors, Moody 's ʠ 

Fitch. ʇʦ ʠʥʜʝʢʩʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʚʦʙʦʜʳ 2017 ʛʦʜʘ, ʉʠʥʛʘʧʫʨ ʷʚʣʷʝʪʩʷ 

ʚʪʦʨʦʡ ʩʚʦʙʦʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʚ ʤʠʨʝ. ʆʮʝʥʢʘ ʩʚʦʙʦʜʳ ʙʠʟʥʝʩʘ ʉʠʥʛʘʧʫʨʘ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʘ - ʪʨʠ ʜʥʷ ʥʘ ʦʪʢʨʳʪʠʝ ʙʠʟʥʝʩʘ ʚ ʉʠʥʛʘʧʫʨʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʨʦʚʳʤ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 34 ʜʥʷ. ʇʦʤʠʤʦ ʩʠʣʴʥʳʭ 

ʜʝʣʦʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʨʝʛʫʣʷʪʦʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʨʘʥʳ, ʦʛʨʦʤʥʳʡ ʧʨʠʨʦʜʥʳʡ 
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ʤʦʨʩʢʦʡ ʧʦʨʪ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʨʘʙʦʯʘʷ ʩʠʣʘ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʥʘʣʦʛʦʚʳʡ 

ʨʝʞʠʤ, ʩʦʟʜʘʣʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʜʝʣʦʚʫʶ ʩʨʝʜʫ ʜʣʷ ʢʦʤʧʘʥʠʡ ʠ ʦʪʨʘʩʣʝʡ. 

ʉʠʥʛʘʧʫʨ ʧʨʦʜʝʣʘʣ ʧʫʪʴ ʦʪ ʩʪʨʘʥʳ ʪʨʝʪʴʝʛʦ ʤʠʨʘ ʜʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ 

ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ, ʩʦʟʜʘʚʘʷ ʛʠʛʘʥʪʩʢʠʝ 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʮʝʥʪʨʳ (ʩʪʨʘʥʘ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʠʤ ʚ ʤʠʨʝ 

ʢʨʫʧʥʝʡʰʠʤ ʮʝʥʪʨʦʤ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ), ʦʛʨʦʤʥʳʝ ʩʫʜʦʚʝʨʬʠ, 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʢʦʥʮʝʨʥʳ. ʉʠʥʛʘʧʫʨ ʩʯʠʪʘʝʪʩʷ ʪʨʝʪʴʠʤ ʧʦʩʣʝ ʅʴʶ-ʁʦʨʢʘ 

ʠ ʃʦʥʜʦʥʘ ʬʠʥʘʥʩʦʚʳʤ ʮʝʥʪʨʦʤ ʤʠʨʘ, ʩʘʤʦʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʠʥʜʫʩʪʨʠʝʡ ʤʠʨʘ ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʘ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʫʩʪʨʦʡʩʪʚ ʩ ʨʝʚʦʣʶʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʫʞʝ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʢʦʤʤʝʨʯʝʩʢʠʡ ʫʩʧʝʭ ʚ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʯʠʥʘʷ ʦʪ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʝʢʪʦʨʦʚ, ʜʦ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʦʙʦʨʦʥʳ. ʇʨʝʜʦʩʪʘʚʣʷʷ 

ʦʙʰʠʨʥʫʶ ʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʧʦʜʜʝʨʞʢʫ ʚ ʦʙʣʘʩʪʠ 

ʅʀʆʂʈ, ʉʠʥʛʘʧʫʨ ʨʘʟʨʘʙʦʪʘʣ ʧʫʣ ʥʠʰʝʚʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʄʉʇ, 

ʧʨʝʜʣʘʛʘʶʱʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʧʝʨʝʜʦʚʳʝ ʨʝʰʝʥʠʷ. ʉ ʨʘʩʪʫʱʠʤʠ 

ʛʣʦʙʘʣʴʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʨʘʟʚʠʪʠʝ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʠʥʛʘʧʫʨʩʢʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʄʉʇ ʚʳʡʪʠ 

ʥʘ ʛʣʦʙʘʣʴʥʫʶ ʘʨʝʥʫ.  

International Enterprise (IE) ʉʠʥʛʘʧʫʨʘ, ʚʝʜʫʱʝʝ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʝ 

ʘʛʝʥʪʩʪʚʦ, ʢʦʪʦʨʦʤʫ ʧʦʨʫʯʝʥʦ ʨʘʟʚʠʚʘʪʴ ʚʥʝʰʥʶʶ ʵʢʦʥʦʤʠʢʫ ʉʠʥʛʘʧʫʨʘ, 

ʧʨʝʜʩʪʘʚʠʣʦ ʥʘ NanoTech 2010 Biomers, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʚʳʧʫʩʪʠʣʠ 

ʧʝʨʚʳʝ ʠ ʝʜʠʥʩʪʚʝʥʥʳʝ ʚ ʤʠʨʝ ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʦʨʪʦʜʦʥʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ 

ʠʟʜʝʣʠʡ. ʊʘʤ ʞʝ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ Pasture Pharma, ʦʜʥʘ ʠʟ ʜʚʫʭ ʢʦʤʧʘʥʠʡ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʠʟʚʦʜʠʪʴ ʦʜʦʙʨʝʥʥʳʝ FDA ʤʘʩʢʠ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʥʝʜʘʚʥʠʭ ʚʩʧʳʰʝʢ H1N1. 

Pasture Pharma ʪʘʢʞʝ ʠʤʝʝʪ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʜʨʫʛʠʭ 
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ʧʨʦʜʫʢʪʘʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʤʝʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʪʪʘʣʢʠʚʘʥʠʝ ʚʣʘʛʠ ʚ 

ʚʦʟʜʫʭʝ, ʢʨʦʚʠ ʠ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʬʠʣʴʪʨʘ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʫ ʦʪ  ʚʠʨʫʩʦʚ. 

 

ʈʠʩʫʥʦʢ 36.  International Enterprise (IE) ʉʠʥʛʘʧʫʨʘ. 

URL:  https://www.iesingapore.gov.sg/ 

ɺ ʉʠʥʛʘʧʫʨʝ ʙʦʣʝʝ 20 ʣʝʪ ʩʫʱʝʩʪʚʫʶʪ ʧʣʘʥʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʪʦʛʦ, 

ʯʪʦʙʳ ʥʘʫʢʘ ʦʩʪʘʚʘʣʘʩʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʵʢʦʥʦʤʠʢʠ. ɺ 2010 ʛʦʜʫ 

ʚʘʣʦʚʳʝ ʨʘʩʭʦʜʳ ʥʘ ʅʀʆʂʈ ʩʦʩʪʘʚʠʣʠ 6,5 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ, ʫʚʝʣʠʯʠʚʰʠʩʴ 

ʚ 11 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 1990 ʛʦʜʘ ʚ 570 ʤʣʥ. ʜʦʣʣ. ʉʐɸ. ʀʟ 6,5 

ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʚʢʣʘʜ ʚ ʨʘʟʤʝʨʝ 

3,9 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ. ɿʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʜʦʣʷ ʉʠʥʛʘʧʫʨʘ ʚ ʤʠʨʦʚʳʭ ʥʘʫʯʥʳʭ 

ʧʫʙʣʠʢʘʮʠʷʭ ʚʳʨʦʩʣʘ ʩ 900 (0,14%) ʜʦ 8500 (0,73%), ʧʨʠʯʝʤ ʤʥʦʛʠʝ ʠʟ ʥʠʭ 

ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʞʫʨʥʘʣʘʭ ʩ ʚʳʩʦʢʠʤ ʬʘʢʪʦʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʨʦʤʳʰʣʝʥʥʳʡ ʩʝʢʪʦʨ ʉʠʥʛʘʧʫʨʘ ʪʘʢʞʝ ʠʩʧʳʪʘʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʟʘ ʪʦʪ 

ʞʝ ʧʝʨʠʦʜ, ʫʚʝʣʠʯʠʚ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 73 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ ʚ 1990 ʛʦʜʫ 

ʜʦ 372 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ ʚ 2010 ʛʦʜʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʠʥʛʘʧʫʨ ʨʝʘʣʠʟʫʝʪ ʧʷʪʳʡ ʠʟ ʩʚʦʠʭ ʧʷʪʠʣʝʪʥʠʭ 

ʧʣʘʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʥʥʦʚʘʮʠʡ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ (RIE), 

ʫʢʨʝʧʣʷʶʱʠʭ ʠʭ ʜʦʣʛʦʩʨʦʯʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. ʂ ʢʦʥʮʫ ʵʪʦʛʦ ʧʣʘʥʘ RIE ʦʥʠ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘʧʨʘʚʠʪʴ 3,5% ɺɺʇ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. 
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ʈʠʩʫʥʦʢ 37.  ʇʣʘʥ RIE 2020 ʉʠʥʛʘʧʫʨʘ. 

URL:  https://www.nrf.gov.sg/rie2020 

ʇʨʠ ʪʘʢʦʤ ʫʨʦʚʥʝ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʥʝʪ ʩʦʤʥʝʥʠʡ ʚ 

ʪʦʤ, ʯʪʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʪʘʢʞʝ ʧʨʠʥʝʩʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʩʪʨʘʥʳ. ʉʠʥʛʘʧʫʨ ʧʨʠʚʝʨʞʝʥ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʦʢʘʟʳʚʘʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʚʳʜʝʣʷʶʪʩʷ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʝʨʝʭʦʜʷʪ ʚ ʩʬʝʨʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʠʣʴʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʠʥʛʘʧʫʨ ʙʫʜʝʪ 

ʦʩʪʘʚʘʪʴʩʷ ʷʨʢʦʡ ʩʨʝʜʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ʌʨʘʥʮʠʷ. 

ɺʦ ʌʨʘʥʮʠʠ ʩ 2013 ʛʦʜʘ ʜʝʡʩʪʚʫʝʪ ʋʢʘʟ ˉ 2012-233 ʦʪ 17 ʬʝʚʨʘʣʷ 2012 

ʛʦʜʘĚ ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʦ ʥʘʥʦʤʘʪʝʨʠʘʣʘʭ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʉʪʘʪʴʠ L. 523-1 ʠ L. 523-3 ʂʦʜʝʢʩʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʌʨʘʥʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʙʷʟʘʥʥʦʩʪʴ ʜʝʢʣʘʨʠʨʦʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʱʝʩʪʚ çʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʯʘʩʪʠʮ, 

ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʠʣʠ ʠʤʧʦʨʪʠʨʦʚʘʥʥrʝ ʚʦ ʌʨʘʥʮʠʠè. ʇʦʨʷʜʦʢ ʚʚʦʜʠʪʩʷ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʦ ʥʘʥʦʤʘʪʝʨʠʘʣʘʭ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʯʪʦʙʳ 

ʠʤʝʪʴ ʧʦʚʝʨʦʯʥʳʝ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʣʫʯʰʝʝ ʟʥʘʥʠʝ ʨʳʥʢʘ ʠ ʦʙʲʝʤʦʚ 

ʧʨʦʜʘʞ ʠ ʩʦʙʨʘʪʴ ʜʦʩʪʫʧʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘ. ʋʧʨʘʚʣʝʥʠʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʟʜʦʨʦʚʴʷ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʨʫʜʘ 

(Anses) ʦʪʚʝʯʘʝʪ ʟʘ ʢʦʥʪʨʦʣʴ ʩʝʢʪʦʨʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ.21 

 

ʈʠʩʫʥʦʢ 38. ʇʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʢʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʢʫʨʩʘ ʥʘ ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ. 

URL:  http://www.enseignementsup-recherche.gouv.fr 

ɺʦ ʌʨʘʥʮʠʠ ʪʘʢʞʝ ʜʝʡʩʪʚʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʢʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʉ 27 ʥʦʷʙʨʷ 2013 ʛʦʜʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʌʨʘʥʮʠʠ ʟʘʧʫʩʪʠʣʦ ʧʨʦʛʨʘʤʤʫ 

French Tech, ʥʦʚʳʡ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʡ ʙʨʝʥʜ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʘʡʦʥʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʘʨʪʘʧʦʚ 

ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨʫʛʠʭ ʠʥʥʦʚʘʮʠʡ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʫʜʫʱʝʛʦ ʬʨʘʥʮʫʟʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʝʚʷʪʴ ʛʦʨʦʜʦʚ 

ʧʦʣʫʯʠʣʠ ʧʝʨʚʳʝ ʤʘʨʢʠʨʦʚʢʠ French Tech (ʄʝʛʘʧʦʣʠʩʳ ʌʨʘʥʮʫʟʩʢʠʭ 

ʊʝʭʥʦʣʦʛʠʡ), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪ ɹʬʨʘʥʮʫʟʩʢʫʶ ʵʢʦʩʠʩʪʝʤʫ ʢʘʢ 

ʩʝʪʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʇʘʨʠʞ ʠ 12 ʜʨʫʛʠʭ ʧʣʘʮʜʘʨʤʦʚ ʬʨʘʥʮʫʟʩʢʠʭ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ Tech. 

                                                           
21 https://www.legifrance.gouv.fr/ 
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ʈʠʩʫʥʦʢ 39. ʇʨʦʛʨʘʤʤʘ La French Tech. 

URL: http://www.gouvernement.fr/ 

ʉʝʪʠ ʬʨʘʥʮʫʟʩʢʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʚ 12 ʛʦʨʦʜʘʭ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ, ʦʪ ʅʴʶ-ʁʦʨʢʘ ʜʦ ʊʦʢʠʦ ʚʢʣʶʯʘʷ ʄʦʩʢʚʫ ʠ ʂʝʡʧʪʘʫʥ. ɹʨʝʩʪ, 

ʅʠʮʮʘ, ʅʦʨʤʘʥʜʠʷ, 4 ʪʝʤʘʪʠʯʝʩʢʠʭ ʵʢʦʩʠʩʪʝʤʳ (ʉʝʥʪ-ʕʪʴʝʥ, ʕʣʴʟʘʩ, 

ɸʚʠʥʴʦʥ, ɸʥʞʝʨ) ʪʘʢʞʝ ʚʦʰʣʠ ʚ ʵʪʦʪ ʩʧʠʩʦʢ. ɿʘʧʫʩʢ ʵʢʦʩʠʩʪʝʤʳ ʠʥʥʦʚʘʮʠʡ 

ʚ ʇʘʨʠʞʝ ʠ ʀʣʴ-ʜʝ-ʌʨʘʥʩ ʧʨʠʟʚʘʥ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʛʦ ʧʨʠʟʥʘʥʠʶ ʩʨʝʜʠ 

ʣʫʯʰʠʭ ʵʢʦʩʠʩʪʝʤ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʠʥʪʝʨʝʩʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʨʝʧʫʪʘʮʠʠ ʚʩʝʡ 

French Tech. ʇʘʨʠʞ ʷʚʣʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʩʪʦʣʠʮʝʡ ʬʨʘʥʮʫʟʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʬʨʘʥʮʫʟʩʢʠʝ ʠʥʠʮʠʘʪʠʚʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʫʢʨʝʧʣʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʫʟʥʘʚʘʥʠʷ ʙʨʝʥʜʘ ʜʣʷ ʩʪʘʨʪʘʧʦʚ ʠ ʠʥʥʦʚʘʮʠʡ ʥʝ ʪʦʣʴʢʦ 

ʬʨʘʥʮʫʟʩʢʠʭ, ʥʦ ʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʭ. 

 

ʈʠʩʫʥʦʢ 40.  ʉʦʚʤʝʩʪʥʳʝ ʧʨʦʝʢʪʳ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʌʨʘʥʮʠʠ. 

URL: http://www.iemn.fr/ 

ʌʨʘʥʮʠʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʥʘʫʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 41. ʂʘʨʪʘ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʌʨʘʥʮʠʠ ʠ ʬʨʘʥʮʫʟʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

URL: http://www.iemn.fr/ 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʦʪʥʦʰʝʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ. ʌʨʘʥʮʠʷ ʨʘʟʚʠʚʘʝʪ ʩʚʦʠ ʦʪʥʦʰʝʥʠʷ ʩ ʗʧʦʥʠʝʡ ʯʝʨʝʟ LIMMS, 

CIRMM, LEMAC, ʩ ʉʐɸ, ʉʠʥʛʘʧʫʨʦʤ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʵʪʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʦʚʘʨʠʱʝʩʪʚ. ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʪʘʢʪʳ ʩ ʝʚʨʦʧʝʡʩʢʠʤʠ ʠ 

ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʩʭʝʤʘʤʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʘʨʪʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ 

ʬʨʘʥʮʫʟʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ 

ʋʥʠʚʝʨʩʠʪʝʪ ʰʪʘʪʘ ʄʠʯʠʛʘʥ, ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ɼʞʦʨʜʞʠʠ, 

ʋʥʠʚʝʨʩʠʪʝʪ ʰʪʘʪʘ ʀʣʣʠʥʦʡʩ, ʋʥʠʚʝʨʩʠʪʝʪ ʂʘʣʠʬʦʨʥʠʠ, Imperial College 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɼʘʨʤʰʪʘʜʪ, (ɻʝʨʤʘʥʠʷ). ʉʦʟʜʘʥ 

çʝʚʨʦʧʝʡʩʢʠʡ ʢʘʤʧʫʩ ʉʝʚʝʨʥʦʡ ʌʨʘʥʮʠʠè (ECNF), ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʚ 

ʥʘʫʯʥʦʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʩʢʦʣʴʢʦ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʳʭ 

ʮʝʥʪʨʦʚ, ʘ ʠʤʝʥʥʦ IEMN, CNRS - ʋʥʠʚʝʨʩʠʪʝʪ ʃʠʣʣʴ/ USTL, £cole Centrale 

ʜʝ ʃʠʣʣʴ, ʋʥʠʚʝʨʩʠʪʝʪ ʜʝ ɺʘʣʘʥʩʴʝʥ, ʕʥʦ Cambr®sis (UVHC), ɺʳʩʰʠʡ 

ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʠʢʠ ʜʶ - ʅʦʨ (ISEN) ʠ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ɼʞʦʨʜʞʠʠ. ɺʝʜʝʪʩʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʩʪʠʧʝʥʜʠʡ ʘʩʧʠʨʘʥʪʦʚ 

ʫʨʦʚʥʷ ʜʣʷ ʪʨʘʥʩʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʩʪʫʜʝʥʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʘ ʜʚʦʡʥʘʷ 

ʩʪʝʧʝʥ ɹʤʘʛʠʩʪʨʘ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʠʥʩʪʠʪʫʪʦʤ ɼʞʦʨʜʞʠʠ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ ʷʚʣʷʪʁʩʷ ʤʠʢʨʦ- ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʥʦʚʳʝ 

http://www.iemn.fr/
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ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʟʘʱʠʱʝʥʥʘ ̫ʠʥʬʦʨʤʘʮʠ ̫ʠ ʜʘʪʯʠʢʠ, ʙʠʦʤʝʜʠʮʠʥʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ.  

 

ʈʠʩʫʥʦʢ 42. ʂʘʨʪʘ ʧʨʦʝʢʪʘ French Tech Hubs ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

URL: http://www.iemn.fr/ 

ʇʘʨʘʣʣʝʣʴʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚʩʝ ʧʨʦʝʢʪʳ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, 

ʨʘʩʰʠʨʷʶʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʩʝʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ 

ʠʥʪʝʨʥʝʪ, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ Digital Economy 

ʌʨʘʥʮʠʠ. 

 

ʈʠʩʫʥʦʢ 43. ʂʘʨʪʘ ʧʨʦʝʢʪʘ DISCOVER FRANCE (ʆʏɽʅʔ ɺʓʉʆʂɸʗ ʉʂʆʈʆʉʊʔ). 

URL:  http://www.francethd.fr/ 

ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʝʪʝʡ 

ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʚʦʧʨʦʩʦʤ ʜʣʷ ʫʩʧʝʭʘ ʧʣʘʥʘ ʌʨʘʥʮʠʷ Very High 

Speed. 

ʉ ʫʯʝʪʦʤ ʧʣʘʥʠʨʫʝʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʯʘʩʪʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʠ 

ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʚ ʙʣʠʞʘʡʰʠʝ 5 ʣʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʝʪʝʡ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʙʫʯʝʥʠʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʌʨʘʥʮʠʠ: ʢ 2022 ʛʦʜʫ ʦʢʦʣʦ 40 000 

http://www.iemn.fr/
http://www.iemn.fr/
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ʨʘʙʦʯʠʭ ʤʝʩʪ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʪʠʭ 

ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ. 35% ʨʘʙʦʯʠʭ ʤʝʩʪ, ʩʦʟʜʘʥʥʳʭ ʚ 2015-2016 

ʛʦʜʘʭ, ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʢʪʦʨʫ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʵʪʦ 8 100 ʧʨʷʤʳʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ, ʩʦʟʜʘʥʥʳʭ ʚ ʩʝʪʷʭ ʦʙʱʝʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ ʚ 2016 ʛʦʜʫ. ʂʨʦʤʝ ʪʦʛʦ, 

ʌʝʜʝʨʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚʥʳʭ ʩʝʪʝʡ (FIRIP) 

ʦʮʝʥʠʚʘʝʪʩʷ ʚ 40 000 ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʨʘʙʦʯʘʷ ʩʠʣʘ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʣʘʥʦʚ 

ʠ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʨʘʙʦʪ. Innovance ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʢʦʤʧʝʪʝʥʮʠʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʩʚʷʟʠ ʠ ʮʠʬʨʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠ,̫ ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪ ʙʠʟʥʝʩ - 

ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʨʦʬʝʩʩʠʷʤ ʧʦ ʦʧʪʦʚʦʣʦʢʥʫ.22 

 

ʈʠʩʫʥʦʢ 44. ʎʝʥʪʨʳ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʚʷʟʠ ʚʦ ʌʨʘʥʮʠʠ. 

URL:  http://www.innovance.fr/ 

ʅʝʩʢʦʣʴʢʦ ʪʦʨʛʦʚʳʭ ʧʘʣʘʪ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʪʢʨʳʣʠ ʫʯʝʙʥʳʝ 

ʮʝʥʪʨʳ, ʵʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʘʣʠʟʘʮʠʷ ʧʣʘʥʦʚ: 40 000 ʩʣʫʰʘʪʝʣʝʡ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ 2020 ʛʦʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʯʪʠ 28 000 ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ 2022 ʛʦʜʫ. 

ɻʦʩʫʜʘʨʩʪʚʦ, ɸʩʩʦʮʠʘʮʠʷ ʨʝʛʠʦʥʦʚ ʌʨʘʥʮʠʠ ʠ FIRIP ʧʦʜʧʠʩʘʣʠ 

ʩʦʛʣʘʰʝʥʠʝ ʦʙ ʫʢʨʝʧʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʯʪʦʙʳ ʦʥʠ 

ʦʪʚʝʯʘʣʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʢʦʤʧʘʥʠʡ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʫʜʘ, ʟʘʥʷʪʦʩʪʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʜʠʘʣʦʛʘ, ʬʝʜʝʨʘʮʠʠ ʧʨʦʬʩʦʶʟʦʚ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʧʦʜʧʠʩʘʣʠ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʘʤʦʯʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʨʘʟʚʠʪʠʷ ʩʦʛʣʘʰʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ 
                                                           

22 http://www.francethd.fr/ 

http://www.iemn.fr/


130 

 

ʟʘʥʷʪʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ (EDEC) ʜʣʷ ʩʝʢʪʦʨʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʚʦʣʦʢʥʘ. ʕʪʦ ʨʘʤʦʯʥʦʝ ʩʦʛʣʘʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʛʨʘʤʤ 

ʩʦʜʝʡʩʪʚʠ ̫ʨʘʟʚʠʪʠʶ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. ɻʦʩʫʜʘʨʩʪʚʦ ʠʥʚʝʩʪʠʨʫʝʪ 800 000 ʝʚʨʦ ʧʦʜ 

EDEC, 1 867 600 ʝʚʨʦ ʠʥʚʝʩʪʠʨʫʶʪ ʯʘʩʪʥʳʝ ʧʘʨʪʥʝʨ r EDEC. 100% 

ʚʳʧʫʩʢʥʠʢʦʚ ʥʘʭʦʜʷʪ ʨʘʙʦʪʫ ʧʦʩʣʝ ʠʭ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ EA (ʙʳʚʰʠʡ 

ITEDEC), ʢʦʪʦʨʳʡ ʛʦʪʦʚʠʪ ʩʚʦʠʭ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʦʣʦʢʦʥʥʦʡ 

ʦʧʪʠʢʠ ʠ ʩʝʪʝʚʳʭ ʩʣʫʞʙ ʪʝʭʥʠʢ ʪʦʨʛʦʚʣʠ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ. 86% 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʫʯʝʥʥʳʭ ʜʣʷ ʢʘʨʴʝʨʳ ʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʚʷʟʠ, ʥʘʰʣʠ ʨʘʙʦʪʫ ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ ʚ Digital Campus.  

ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʌʨʘʥʮʠʠ ʦʩʥʦʚʘʥʦ ʥʘ ʨʦʩʪʝ ʬʨʘʥʮʫʟʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʜʦʩʪʠʞʝʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʙʠʟʥʝʩʘ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʠʩʪʝʤ. ʉ 6 ʬʝʚʨʘʣʷ 2014 ʛʦʜʘ, ʙʨʝʥʜ çʂʘʙʝʣʴ Franceè ʙʳʣ ʩʦʟʜʘʥ, ʯʪʦʙʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʢʦʤʧʘʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʦʧʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʠ ʚ ʤʠʨʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʦ ʢʘʯʝʩʪʚʫ 

ʧʨʦʜʫʢʮʠʠ. ʆʥ ʙʳʣ ʩʦʟʜʘʥ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʶʟʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ ʠ ʢʘʙʝʣʝʡ ʩʚʷʟʠ (SYCABEL). 50% ʦʪ 

ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ, ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ ɽʚʨʦʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʦ ʌʨʘʥʮʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʦʧʪʠʯʝʩʢʠʝ ʢʘʙʝʣʠ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʟʤʝʱʝʥʳ ʙʦʣʝʝ ʙʣʠʟʢʦ ʢ ʜʦʤʘʤ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ. ʕʪʠ 

ʧʨʦʝʢʪʳ ʤʦʙʠʣʠʟʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʛʨʦʢʦʚ: 

½ ʂʦʥʩʘʣʪʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ ʠ ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʬʠʨʤʳ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʝʪʠ ʠʥʞʝʥʝʨʥʦ - ʪʝʭʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

½ ɻʨʘʞʜʘʥʩʢʠʝ ʠʥʞʠʥʠʨʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʧʨʦʢʣʘʜʢʫ ʩʝʪʝʡ. 

½ ʄʦʥʪʘʞʥʠʢʠ ʠ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʦʣʦʢʦʥʥʦ -

ʦʧʪʠʯʝʩʢʠʝ ʢʘʙʝʣʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʢʣʶʯʝʥʠʝ ʘʙʦʥʝʥʪʦʚ ʢ ʩʝʪʷʤ FTTH. 
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½ ʆʧʝʨʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚ ʩʝʪʠ ʠ ʥʘ ʨʳʥʢʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʫʩʣʫʛ. 

ʕʪʠ ʧʨʦʝʢʪʳ ʤʦʙʠʣʠʟʫʶʪ ʬʨʘʥʮʫʟʩʢʠʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʝʢʪʦʨ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙ̫ ʢʦʤʧʘʥʠʠ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʩʝʪʝʡ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚʥʳʭ ʩʝʪʝʡ (FIRIP), ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ 6 ʜʝʢʘʙʨʷ 

2012. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 161 ʢʦʤʧʘʥʠʶ, ʧʦ ʦʮʝʥʢʘʤ, ʦʙʦʨʦʪ ʚ 2 ʤʣʨʜ ʝʚʨʦ ʚ 

2016 ʛʦʜʫ ʚ RIP, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 9 000 ʧʨʷʤʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʚ ʮʝʧʦʯʢʝ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʝʪʝʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ. 

 

ʈʠʩʫʥʦʢ 45. ʇʘʨʪʥʝʨʩʪʚʦ FIRIP  (ʌʨʘʥʮʠʷ). 

URL:  http://www.innovance.fr/ 

 

ʌʨʘʥʮʠʷ ʚʢʣʶʯʠʣʘʩʴ ʘʢʪʠʚʥʦ ʚ ʙʦʨʴʙʫ ʟʘ ʫʯʘʩʪʠʝ ʚ ʣʠʜʝʨʩʪʚʝ ʚ 

ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʛʜʝ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʀʥʪʝʨʥʝʪ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʙʠʟʥʝʩ ï ʤʦʜʝʣʠ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʚʩʝ 

ʙʦʣʴʰʝ ʟʘʚʠʩʪ̫ ʦʪ ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʢʣʠʝʥʪ ʙʦʣʴʰʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʘʩʩʠʚʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ ʢʦʥʮʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ, ʦʥ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʣʥʦʧʨʘʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ. 

ɺ ʵʪʦʤ ʥʦʚʦʤ ʢʦʥʪʝʢʩʪʝ, ʛʜʝ ʧʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʜʦʣʞʥʳ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤʫ ʩʧʨʦʩʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʷ 

ʥʦʚʫʶ ʤʦʜʝʣʴ ʙʠʟʥʝʩʘ, ʥʦ ʠ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʠ ʨʝʞʠʤʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʠʟʘʡʥʘ 

ʠ ʤʘʨʢʝʪʠʥʛʘ, ʘ ʪʘʢʞʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʥʦʚʳʤ ʦʙʲʝʢʪʘʤ. 

http://www.firip.fr/
http://www.firip.fr/
http://www.iemn.fr/
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ʇʨʦʝʢʪ çʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʙʫʜʫʱʝʛʦè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 18 ʤʘʷ 2015 

ʛʦʜʘ ʕʤʤʘʥʫʵʣʝʤ ʄʘʢʨʦʥʦʤ, ʦʪʢʨʳʣ ʚʪʦʨʦʡ ʵʪʘʧ çʇʨʦʤʳʰʣʝʥʥʦʡ ʅʦʚʦʡ 

ʌʨʘʥʮʠʠè. ʎʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʝʩʪʠ ʘʢʪʠʚʥʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʢʘʤʧʘʥʠʶ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʶ ʙʠʟʥʝʩ - ʤʦʜʝʣʝʡ, ʧʝʨʝʭʦʜʷ ʦʢʦʥʯʘʪʝʣʴʥʦ ʢ ʮʠʬʨʦʚʦʡ 

ʩʪʨʘʪʝʛʠʠ. çʀʥʜʫʩʪʨʠʷ ʙʫʜʫʱʝʛʦè ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʦʤ 

ʯʝʩʪʦʣʶʙʠʠ ʠ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʜʦʩʪʠʞʝʥʠʡ çʨʝʢʦʥʢʠʩʪʳ 34 ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʣʘʥʦʚè, ʥʘʯʘʪʳʭ ʚ ʩʝʥʪʷʙʨʝ 2013 ʛʦʜʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ çɸʣʴʷʥʩʦʤ ʟʘ ʚʦʟʨʦʞʜʝʥʠʝ 

ʬʨʘʥʮʫʟʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè. ɸʣʴʷʥʩ ʦʙʲʝʜʠʥʷʝʪ 40 ʢʦʤʧʘʥʠʡ, ʪʦʨʛʦʚʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ʮʠʬʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ (ParisTech, ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʜʨ.) ʄʠʩʩʠʷ: ʩʦʟʜʘʪʴ ʦʙʱʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʭʨʘʥʠʣʠʱʘ 

ʘʫʜʠʪʘ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɸʨʭʠʪʝʢʪʫʨʘ çʀʥʜʫʩʪʨʠʷ ʙʫʜʫʱʝʛʦè ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʷʪʠ ʙʘʟʦʚʳʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʘʟʜʝʣʘʭ ʆʥʘ ʧʦʩʪʨʦʝʥʘ ʚʦʢʨʫʛ 9 ʥʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʨʝʰʝʥʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʢʣʠʝʥʪʘ ʠ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʫʟʢʠʡ ʨʷʜ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʨʳʥʢʦʚ. ɼʦʨʦʞʥʘʷ ʢʘʨʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʰʝʥʠʷ, ʩ 

ʮʝʣʷʤʠ ʠ ʜʝʪʘʣʴʥʳʤ ʛʨʘʬʠʢʦʤ: 

1. ʅʦʚʳʝ ʨʝʩʫʨʩʳ: ʫʜʚʦʠʪʴ ʦʙʲʝʤ ʩʳʨʴʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʜʦ 50% 

ʫʪʠʣʠʟʘʮʠʠ ʥʝʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ. 

2. ʋʩʪʦʡʯʠʚʳʡ ɻʦʨʦʜ: ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ 

ʜʝʣʘʶʪ ʛʦʨʦʜʘ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ. 

3. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ: ʨʘʟʚʠʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʩʥʠʞʝʥʠʝ ʥʘ 30% ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʦʚʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

4. ʊʨʘʥʩʧʦʨʪ ɹʫʜʫʱʝʛʦ: ʧʨʝʜʣʘʛʘʪ ɹ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʘʤ ʙʦʣʝʝ 

ʵʢʦʣʦʛʠʯʥʳʝ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ. 

5. ɹʫʜʫʱʝʝ ʤʝʜʠʮʠʥʳ: ʚʳʷʚʠʪʴ çʤʝʜʠʮʠʥʫ ʙʫʜʫʱʝʛʦè. 
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6. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ: ʣʫʯʰʝ ʫʧʨʘʚʣʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʜʘʥʥʳʝ ʚ 

ʙʠʟʥʝʩʝ ʠ ʚ ʩʬʝʨʝ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ. 

7. ʉʤʘʨʪ - ʦʙʲʝʢʪʳ: ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʝ ʨʦʙʦʪʦʚ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʤʦʯʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʪʦʨʦʥʘʤ ʚʟʷʪʴ ʥʘ 

ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

8. Digital Confidence: ʫʢʨʝʧʣʝʥʠʝ ʜʦʚʝʨʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

9. Smart Power: ʦʙʝʩʧʝʯʠʪʴ ʟʜʦʨʦʚʳʝ, ʙʝʟʦʧʘʩʥʳʝ, ʫʩʪʦʡʯʠʚʳʝ ʠ 

ʵʢʩʧʦʨʪʠʨʫʝʤʳʝ ʠʥʥʦʚʘʮʠʠ. 

ɺ ʷʥʚʘʨʝ 2016 ʙʳʣʠ ʨʘʟʚʝʨʥʫʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʣʘʪʬʦʨʤʳ ʜʦʩʪʫʧʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʌʨʘʥʮʠʠ. 

ʎʝʣʴ: ʪʝʩʪʠʨʦʚʘʥʠʝ, ʥʘʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʠ ʧʨʦʜʚʠʥʫʣʠʩʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʦʙʦʪʦʚ ʠ ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʠʪʠʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʥʜʫʩʪʨʠʠ. 

ʀʥʚʝʩʪʠʮʠʠ ʠ ʧʨʦʛʨʘʤʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʜʦʩʪʫʧʥʳ ʜʣʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʚʝʪʦʚ ʯʝʨʝʟ çɸʣʴʷʥʩ ʟʘ ʙʫʜʫʱʝʝ ʠʥʜʫʩʪʨʠʠè - ʙʦʣʝʝ 1 200 

ʄʉʇ ʠ ʢʦʨʧʦʨʘʮʠʡ ʧʦʣʫʯʠʣʠ ʧʦʜʜʝʨʞʢʫ ʩ ʤʘʷ 2015 ʛʦʜʘ. ʌʠʥʘʥʩʦʚʘʷ 

ʧʦʜʜʝʨʞʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʜʚʫʭ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʜʣʷ 

ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʢʣʘʜʳʚʘʶʪ ʩʨʝʜʩʪʚʘ ʚ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʚʦʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ: 

½ 2,5 ʤʣʨʜ ʝʚʨʦ ʠʟ ʥʘʣʦʛʦʚʦʡ ʣʴʛʦʪʳ ʜʣʷ ʢʦʤʧʘʥʠʡ, 

ʠʥʚʝʩʪʠʨʫʶʱʠʭ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʜʚʝʥʘʜʮʘʪʠ ʤʝʩʷʮʝʚ; 

½ 2,1 ʤʣʨʜ ʝʚʨʦ ʢʨʝʜʠʪʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ ʨʘʟʚʠʪʠʷ BPIFRANCE ʜʣʷ ʄʉʇ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʣʝʪ. 

ʅʘ ʥʘʯʘʣʦ 2016 ʢʨʝʜʠʪ ʧʨʦʛʨʘʤʤʳ çʀʥʜʫʩʪʨʠʠ ʙʫʜʫʱʝʛʦè ʚ ʨʘʟʤʝʨʝ 1 

ʤʣʨʜ ʝʚʨʦ ʜʦʩʪʫʧʝʥ ʯʝʨʝʟ BPIFRANCE.  
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ʊʘʢʞʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ ʚʝʜʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʥʠʢʦʚ 

ʦʪʨʘʩʣʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʢʦʪʦʨʳʝ 

ʟʘʷʚʣʝʥʳ ʢʘʢ ʧʝʨʚʦʝ ʫʩʣʦʚʠʝ ʫʩʧʝʭʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ. ʕʪʠ ʥʦʚʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʩʦʧʨʦʚʦʞʜʘʶʪ ʨʘʩʰʠʨʝʥʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʟʘʚʦʜʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʢ ʩʦʟʜʘʥʠʶ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚʦ ʌʨʘʥʮʠʠ.  

ʌʨʘʥʮʠʷ ʩʪʘʚʠʪ ʮʝʣʴʶ ʫʢʨʝʧʣʝʥʠʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʜʣ̫ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ, 

ʦʩʦʙʝʥʥʦ ʧʦʜʯʝʨʢʠʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʣʴʷʥʩʘ ʩ ɻʝʨʤʘʥʠʝʡ. ʆʙʲʝʤ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ çʀʥʜʫʩʪʨʠʠ ʙʫʜʫʱʝʛʦ ʌʨʘʥʮʠʠè ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ 

ʧʘʨʪʥʝʨʩʪʚʝ ʩ ʥʝʤʝʮʢʦʡ ʧʣʘʪʬʦʨʤʦʡ çIndustry 4,0è. ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 

ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚʟʘʠʤʦʩʚʷʟʘʥʦ - 

ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʙʫʜʝʪ ʠʛʨʘʪʴ ʦʩʦʙʫʶ ʨʦʣʴ 

ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʟʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʤʢʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʣʘʥʘ. ɺ ʢʦʥʪʝʢʩʪʝ ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʌʨʘʥʮʠʝʡ ʠ ʥʝʤʝʮʢʠʤʠ 

ʧʘʨʪʥʝʨʘʤʠ, ʙʳʣʦ ʧʦʜʧʠʩʘʥʦ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ Telecom (ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ 

ʜʝʣʘ) ʠ Technische Universitªt M¿nchen ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʨʘʥʢʦ-ʛʝʨʤʘʥʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʠʥʜʫʩʪʨʠʠ ʙʫʜʫʱʝʛʦ. ʕʪʦʪ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʚʳʚʦʜʦʚ 

ʬʨʘʥʢʦ-ʛʝʨʤʘʥʩʢʦʛʦ ʮʠʬʨʦʚʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 27 ʦʢʪʷʙʨʷ 2015. ɺ 

ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʤ ʠ ʧʨʦʜʫʢʪʠʚʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ çIndustry 4.0è, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ 

ʨʦʣʴ ʚ ʫʢʨʝʧʣʝʥʠʠ ʬʨʘʥʮʫʟʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʦʨʛʘʥʘʭ, ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʬʨʘʥʮʫʟʩʢʠʭ ʠ ʝʚʨʦʧʝʡʩʢʠʭ 

ʨʝʰʝʥʠʡ. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʩʦʟʜʘʝʪ ʥʘʮʠʦʥʘʣʴʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʙʣʘʩʪʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚʦ ʛʣʘʚʝ ʩ ʂʦʥʩʫʣʴʪʘʪʠʚʥʳʤ ʩʦʚʝʪʦʤ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

ɸʣʴʷʥʩ ʟʘ ʙʫʜʫʱʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʬʨʘʥʮʫʟʩʢʘʷ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

(AFNOR ʠ ʦʬʠʩʳ ʦʪʨʘʩʣʝʚʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ) ʙʫʜʫʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ 
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ʩʪʦʨʦʥʘʤʠ, ʧʦʣʠʪʠʢʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʙʫʜʝʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ɻʝʨʤʘʥʠʝʡ. 

ʉ 26 ʘʧʨʝʣʷ 2016 ʛʦʜʘ, ʌʨʘʥʮʠʷ ʧʨʝʜʩʪʘʚʠʣʘ ʩʚʦʶ ʢʘʤʧʘʥʠʶ 

çʂʨʝʘʪʠʚʥʘʷ ʠʥʜʫʩʪʨʠʷè, ʠʥʠʮʠʘʪʠʚʘ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʦʧʳʪʘ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦ-ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. çʂʨʝʘʪʠʚʥʘʷ ʠʥʜʫʩʪʨʠʷè 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʢʘʤʧʘʥʠʠ çʂʨʝʘʪʠʚ ʌʨʘʥʮʠʠè, ʙʨʝʥʜ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 

ʚʳʜʝʣʷʪ ɹ ʠ ʧʦʜʯʝʨʢʠʚʘʪʴ ʩʠʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʠʥʥʦʚʘʮʠʡ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʝʢʪʦʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʪʝʭʥʦʣʦʛʠʠ, ʢʫʣʴʪʫʨʘ, ʛʘʩʪʨʦʥʦʤʠ,̫ ʥʘʫʢʘ ʠʣʠ ʟʜʦʨʦʚʴʝ. 

 

ʈʠʩʫʥʦʢ 46. ʀʥʬʦʛʨʘʬʠʢʘ ʠ ʙʨʝʥʜʠʨʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʦ ʌʨʘʥʮʠʠ. 
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ʋʩʧʝʭʠ ʌʨʘʥʮʠʠ ʚʦ ʚʩʝʭ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʜʦʣʞʥʳ ʧʦʢʘʟʘʪʴ ʦʙʠɦʝ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʮʝʣʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʙʦʪʘʪʴ ʥʘ ʪʚʦʨʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʤ ʜʫʭʝ ʩʚʦʝʛʦ ʥʘʨʦʜʘ. ʉ 263 ʤʣʨʜ ʝʚʨʦ ʧʨʠʙʳʣʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ 2015 ʛʦʜʫ (13,8% ɺɺʇ) ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʦʪʨʘʩʣʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʬʨʘʥʮʫʟʩʢʠʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʨʦʩʪʘ ʠ 

ʜʦʩʪʠʞʝʥʠʡ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 2/3 ʤʠʨʦʚʦʛʦ 

ʵʢʩʧʦʨʪʘ ʌʨʘʥʮʠʠ ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 420 ʤʣʨʜ ʧʠʱʝʚʦʛʦ ʩʝʢʪʦʨʘ. ɼʦʣʛʦʩʨʦʯʥʘʷ 

ʩʪʨʘʪʝʛʠʷ ʌʨʘʥʮʠʠ ʧʦʤʦʛʣʘ ʩʦʟʜʘʪʴ ʮʝʥʪʨʳ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ, ʩʧʦʩʦʙʥʳʝ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. ʕʢʩʧʦʨʪ ʩʦʩʨʝʜʦʪʦʯʠʪʩʷ ʥʘ 

ʚʳʩʦʢʠʭ ʩʝʢʪʦʨʘʭ ʩ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. ɼʠʥʘʤʠʢʘ ʚ ʩʝʢʪʦʨʝ 

ʪʨʘʥʩʧʦʨʪʘ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘ 10,5% ʵʢʩʧʦʨʪʘ), ʩʪʠʤʫʣʠʨʫʝʤʳʡ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʨʘʩʪʫʱʝʛʦ ʨʳʥʢʘ ʬʨʘʥʮʫʟʩʢʦʛʦ ʵʢʩʧʦʨʪʘ ʚ 2015 ʛʦʜʫ. çʂʨʝʘʪʠʚʥʘʷ 

ʠʥʜʫʩʪʨʠʷè ʦʪʤʝʯʘʝʪ ʧʦʚʦʨʦʪʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʌʨʘʥʮʠʠ, ʦʧʨʝʜʝʣʷʷ ʚʨʝʤʷ, 

ʢʦʛʜʘ ʩʪʨʘʥʘ, ʠʤʝʶʱʘʷ ʨʝʧʫʪʘʮʠʶ ʠʟʦʙʨʝʪʘʪʝʣʝʡ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, 

ʤʦʞʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡ ʦʧʳʪ ʠ ʚʳʜʘʶʱʠʝʩʷ ʘʢʪʠʚʳ, 

ʧʦʣʥʦʩʪʴʶ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʮʠʬʨʦʚʦʤʫ ʚʝʢʫ, ʯʪʦʙʳ ʚʦʟʨʦʜʠʪʴʩʷ ʚʥʦʚʴ, ʢʘʢ 

ʙʦʣʴʰʘʷ ʛʣʦʙʘʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʦʩʦʙʝʥʥʦ 

ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʘʷ ʢʦʦʧʝʨʘʮʠʷ ʢʦʤʧʘʥʠʡ ʠ ʄʉʇ, 34 ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʧʣʘʥʦʚ  ʙʳʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʛʨʦʢʦʚ ʠ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʥʝʨʛʠʠ. ʇʨʠʟʳʚ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʢ ʦʙʲʝʜʠʥʝʥʠʶ ʜʣʷ ʩʦʟʜʘʥʠ ̫ ʥʦʚʳʭ ʧʦʩʪʘʚʦʢ 

ʬʨʘʥʮʫʟʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʨʳʥʢʘ ʚʦ ʌʨʘʥʮʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʠ ʩʦʟʜʘʥʠ ʁ ʥʦʚʭr 

ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘ ̫ʚʦʢʨʫʛ 34 ʧʣʘʥʦʚ, ʥʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʧʦʣʠʪʠʢʘ 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʘ: ʵʥʝʨʛʠʷ ʧʝʨʝʭʦʜʘ, ʮʠʬʨʦʚʘʷ ʨʝʚʦʣʶʮʠʷ 

ʠ ʞʠʚʘʷ ʵʢʦʥʦʤʠʢʘ. ʆʙʱʠʝ ʢʨʠʪʝʨʠʠ ʫʩʧʝʰʥʦʩʪʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʘʥʦʚ: ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʦʣʠʜʠʨʦʚʘʪʴʩʷ ʚʦʢʨʫʛ ʯʝʪʢʦ 

http://www.gouvernement.fr/argumentaire/creative-industry-promouvoir-l-excellence-industrielle-francaise-4463
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ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʜʝʣʘʷ ʘʢʮʝʥʪ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʬʨʘʥʮʫʟʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʬʨʘʥʮʫʟʩʢʦʡ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʉ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪʘ, ʢʦʤʧʴʶʪʝʨʦʚ, 

ʩʤʘʨʪʬʦʥʦʚ, ʧʣʘʥʰʝʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʦʧʨʦʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʚʩʪʨʦʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʪ.ʯ. 

ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ, ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʫʚʝʨʝʥʠʪʝʪʘ ʌʨʘʥʮʠʷ. ɺʦ ʬʨʘʥʮʫʟʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʩʪʨʦʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ 220 000 ʯʝʣʦʚʝʢ, ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʢʦʣʦ 1,5 ʤʠʣʣʠʦʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪ (ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʜʦʩʪʠʛ 130 

ʤʣʨʜ ʝʚʨʦ, ʘ ʌʨʘʥʮʠʷ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʩ ʦʙʦʨʦʪʦʤ ʚ 10 

ʤʠʣʣʠʘʨʜʦʚ ʝʚʨʦ.  

ʕʢʦʥʦʤʠʢʘ ʞʠʟʥʠ: ʙʠʦʪʝʭʥʠʢʘ, ʮʠʬʨʦʚʘʷ ʙʦʣʴʥʠʮʘ, ʤʝʜʠʮʠʥʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ - ʚʩʝ ʧʣʘʥʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʘʟʚʠʪʠʝ ʬʨʘʥʮʫʟʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ ʤʝʜʠʮʠʥʩʢʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌʨʘʥʮʠʷ ʩʪʨʝʤʠʪʩʷ ʢ 

ʫʢʨʝʧʣʝʥʠʶ ʚ ʦʙʣʘʩʪʠ ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ, ʠʤʤʫʥʥʦʡ ʪʝʨʘʧʠʠ ʠ 

ʬʘʨʤʘʢʦʣʦʛʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʚʘʢʮʠʥ. ʇʣʘʥ ʙʫʜʫʱʝʛʦ ʫʯʠʪʳʚʘʝʪ ʩʦʟʜʘʥʠʝ 6 

ʥʦʚʳʭ ʚʘʢʮʠʥ, 10 ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʨʘʢʘ, ʠʤʤʫʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, 2 

ʧʨʦʮʝʜʫʨʳ ʨʝʛʝʥʝʨʘʮʠʠ ʤʠʦʢʘʨʜʘ ʠ ʩʝʪʯʘʪʢʠ. ʌʨʘʥʮʠʷ ʩʪʨʝʤʠʪʩʷ ʟʘʥʷʪʴ 15% 

ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʙʠʦʪʝʭʥʦʣʦʛʠʡ. ʇʣʘʥ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ Digital ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʧʦʟʠʮʠʶ ʌʨʘʥʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʣʠʜʝʨʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɺ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʧʣʘʥ ʧʦʩʪʘʚʠʣ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ʨʘʩʰʠʨʠʪʴ 

ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʤʦʱʠ ʧʦʯʪʠ Care Course 700 000 

ʦʯʝʥʴ ʩʣʦʞʥʳʭ ʩʣʫʯʘʝʚ ʠ 2 ʤʣʥ ʩʣʦʞʥʳʭ ʩʣʫʯʘʝʚ ʚ 2020 ʛʦʜʫ. 

ʉ 28 ʘʧʨʝʣʷ 2014 ʛʦʜʘ ʚʳʣʝʪʝʣ ʧʝʨʚʳʡ ʧʦʣʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʩʘʤʦʣʝʪ Airbus. ʇʨʦʝʢʪ ʜʣʷ ʚʩʝʭ ʧʦʪʨʝʙʣʷʶʱʠʭ ʤʝʥʝʝ 2-ʭ ʣʠʪʨʦʚ ʥʘ 100 ʢʤ 

ʘʚʪʦʤʦʙʠʣʝʡ ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚ r2020 ʛʦʜʘʠ ʨʘʩʩʯʠʪʘʥ ʥʘ ʨʳʥʦʢ 

ʮʝʣʦʛʦ ʨʷʜʘ ʤʦʜʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʤʝʨʝ 1 ʤʣʨʜ ʝʚʨʦ. 
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ʇʣʘʥ, ʧʦʩʚʷʱʝʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʫʥʢʪʘʤ ʟʘʨ̫ʜʢʠ, ʨʘʟʨʘʙʦʪʘʥ, ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʌʨʘʥʮʠʶ ʯʝʤʧʠʦʥʦʤ ʚ ɻʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʌʨʘʥʮʠʷ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʘʨʢʦʚ ʟʘʨʷʜʥʳʭ ʧʫʥʢʪʦʚ ʚ 

ɽʚʨʦʧʝ. 

 

ʂʘʥʘʜʘ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʂʘʥʘʜʳ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʵʢʦʥʦʤʠʢʫ ʠ 

ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʟʘ ʩʯʝʪ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʝʨʝʚʦʜʘ ʟʥʘʥʠʡ ʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ. ʂʘʥʘʜʘ ʷʚʣʷʝʪʩʷ ʤʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ʚ 

ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ ʠ ʧʨʠʟʥʘʥʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʪʨʘʥ ʤʠʨʘ. 

ʂʘʥʘʜʘ ʛʝʥʝʨʠʨʫʝʪ ʙʦʣʝʝ 4% ʛʣʦʙʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 0,5% ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʂʘʥʘʜʳ ʥʝʠʟʤʝʥʥʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʨ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʨʳʥʢʘ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʉ 2006 ʛʦʜʘ ʙʦʣʝʝ 9 ʤʣʨʜ. 

ʜʦʣʣʘʨʦʚ ʙʳʣʦ ʠʥʚʝʩʪʠʨʦʚʘʥʦ ʚ ʧʦʜʜʝʨʞʢʫ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʩʪʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʠʨʤ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʘʥʘʜʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʘʥʘʜʳ ʫʜʝʣʷʣʦ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʥʘʫʢʝ, ʪʝʭʥʦʣʦʛʠʷʤ ʠ 

ʠʥʥʦʚʘʮʠʷʤ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʪʫʱʝʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʮʚʝʪʘʥʠʷ ʂʘʥʘʜʳ. ʕʪʦ ʦʪʨʘʞʝʥʦ ʚ ʧʦʩʣʝʜʥʠʭ ʙʶʜʞʝʪʘʭ ʧʨʘʚʠʪʝʣʴʩʪʚʘ 

ʂʘʥʘʜʳ. ɺ ʙʶʜʞʝʪʝ ʥʘ 2010 ʛʦʜ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 5-ʣʝʪʥʝʝ ʦʙʥʦʚʣʝʥʠʝ 

ʂʘʥʘʜʩʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʙʶʜʞʝʪʝ 2011 ʛʦʜʘ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʘʥʘʜʳ ʚʥʝʜʨʠʣʦ ʤʝʨʳ ʧʦ ʧʦʜʜʝʨʞʢʝ ʄʉʇ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ 

ʠʥʥʦʚʘʮʠʡ ʚ ʮʠʬʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʂʘʥʘʜʳ, ʫʢʨʝʧʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʂʘʥʘʜʳ 

ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʜʝʡʩʪʚʠʶ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠ ʠʥʥʦʚʘʮʠʷʤ ʚ 

ʙʠʟʥʝʩʝ. ɺ ʙʶʜʞʝʪʝ 2012 ʛʦʜʘ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ ʦ ʙʦʣʝʝ ʯʝʤ 1,1 ʤʣʨʜ. 
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ʜʦʣʣʘʨʦʚ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʅʀʆʂʈ ʠ 500 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʥʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚʝʥʯʫʨʥʦʛʦ ʢʘʧʠʪʘʣʘ. ɺ ʙʶʜʞʝʪʝ 2013 ʛʦʜʘ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʦʜʜʝʨʞʢʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʠʥʥʦʚʘʮʠʡ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʨʠ ʵʪʦʤ 60 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʫʩʣʫʛ ʙʠʟʥʝʩ-ʠʥʢʫʙʘʪʦʨʦʚ ʠ ʫʩʢʦʨʠʪʝʣʝʡ ʠ ʝʱʝ 100 ʤʣʥ. 

ʜʦʣʣʘʨʦʚ ʥʘ ʠʥʚʝʩʪʠʮʠʠ ʚ ʬʠʨʤʳ, ʧʨʦʰʝʜʰʠʝ ʫʩʧʝʰʥʦ ʯʝʨʝʟ ʵʪʠ ʧʨʦʛʨʘʤʤʳ. 

ɹʶʜʞʝʪ 2014 ʛʦʜʘ ʚʢʣʶʯʘʣ ʇʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʛʣʦʙʘʣʴʥʳʤ ʨʳʥʢʘʤ: ʧʣʘʥ 

ʩʦʟʜʘʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʜʣʷ ʢʘʥʘʜʮʝʚ ʯʝʨʝʟ 

ʨʘʩʰʠʨʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʢʦʤʤʝʨʯʝʩʢʠʤ ʫʩʧʝʭʘʤ ʢʘʥʘʜʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʥʦʚʘʪʦʨʦʚ ʠ ʠʥʚʝʩʪʦʨʦʚ ʥʘ 

ʢʣʶʯʝʚʳʭ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ. 

ʂʘʥʘʜʘ - ʵʪʦ ʛʣʦʙʘʣʴʥʳʝ ʠʥʥʦʚʘʮʠʠ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʆʪ ʧʨʦʨʳʚʦʚ ʚ ʤʝʜʠʮʠʥʝ ʜʦ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʢʘʥʘʜʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʠʟʤʝʥʠʣʠ ʤʠʨ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʂʘʥʘʜʳ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʝʧʫʪʘʮʠʠ 

ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʚ ʯʝʪʳʨʝʭ ʢʣʶʯʝʚʳʭ ʩʝʢʪʦʨʘʭ: 

½ ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ; 

½ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

½ ʅʘʫʢʠ ʦ ʞʠʟʥʠ ʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ; 

½ ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʘʥʘʜʘ ʩʪʘʚʠʪ ʟʘʜʘʯʠ ʧʨʦʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʠʥʥʦʚʘʮʠʡ, ʢʘʢ ʚʩʝʦʙʲʝʤʣʶʱʫʶ ʤʥʦʛʦʣʝʪʥʶʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ 

ʧʦʚʝʩʪʢʫ ʜʥʷ ʜʣʷ ʥʘʮʠʠ. ʇʨʠʥʷʪ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʡ ʇʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ 

ʛʣʦʙʘʣʴʥʳʤ ʨʳʥʢʘʤ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʚʩʝ 

ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʝ ʘʢʪʠʚʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʫʩʧʝʭʦʚ ʩʦ ʩʪʦʨʦʥʳ ʢʘʥʘʜʩʢʠʭ ʢʦʤʧʘʥʠʡ, 

ʥʦʚʘʪʦʨʦʚ ʠ ʠʥʚʝʩʪʦʨʦʚ ʥʘ ʢʣʶʯʝʚʳʭ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʙʦʯʠʭ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʢʫʱʠʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʙʫʜʝʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʚ 

http://international.gc.ca/global-markets-marches-mondiaux/index.aspx?lang=eng
http://international.gc.ca/global-markets-marches-mondiaux/index.aspx?lang=eng
http://international.gc.ca/global-markets-marches-mondiaux/index.aspx?lang=eng
http://international.gc.ca/global-markets-marches-mondiaux/index.aspx?lang=eng
http://tradecommissioner.gc.ca/innovators-innovateurs/131902.aspx?lang=eng
http://tradecommissioner.gc.ca/innovators-innovateurs/131915.aspx?lang=eng
http://tradecommissioner.gc.ca/innovators-innovateurs/131981.aspx?lang=eng
http://tradecommissioner.gc.ca/innovators-innovateurs/132020.aspx?lang=eng
https://www.ic.gc.ca/eic/site/icgc.nsf/vwapj/Seizing_Moment_ST_I-Report-2014-eng.pdf/$file/Seizing_Moment_ST_I-Report-2014-eng.pdf
https://www.ic.gc.ca/eic/site/icgc.nsf/vwapj/Seizing_Moment_ST_I-Report-2014-eng.pdf/$file/Seizing_Moment_ST_I-Report-2014-eng.pdf
http://international.gc.ca/global-markets-marches-mondiaux/index.aspx?lang=eng
http://international.gc.ca/global-markets-marches-mondiaux/index.aspx?lang=eng
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ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ, ʗʧʦʥʠʠ, ɻʝʨʤʘʥʠʠ ʠ ʂʠʪʘʝ, ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʨʦʩʪʘ ʜʦʣʠ 

ʂʘʥʘʜʳ ʜʦ 10 % ʥʘ ʩʫʤʤʫ ʧʨʠʤʝʨʥʦ $ 100 ʤʣʨʜ ʢ 2020 ʛʦʜʫ. 

 

ʈʠʩ. 48 ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ($ 1 000 000 000 000 ʢ 2020 ʛʦʜʫ ʉʐɸ)  

URL:  https://statnano.ru 

ʅʘʥʦʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʂʘʥʘʜʝ ʠʣʠ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʚ 

ʂʘʥʘʜʫ, ʧʦʜʯʠʥʷʶʪʩʷ ʪʝʤ ʞʝ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʯʪʦ ʠ ʭʠʤʠʯʝʩʢʠʝ 

ʚʝʱʝʩʪʚʘ ʠ ʧʦʣʠʤʝʨʳ, ʘ ʫʚʝʜʦʤʠʪʝʣʠ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʠʪʴ ʧʘʢʝʪ 

ʫʚʝʜʦʤʣʝʥʠʡ ʦ ʥʦʚʳʭ ʚʝʱʝʩʪʚʘʭ ʜʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʣʠ ʠʤʧʦʨʪʘ ʚ ʂʘʥʘʜʫ 

ʥʦʚʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʘʥʦʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʂʘʥʘʜʝ ʠʣʠ 

ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʚ ʂʘʥʘʜʫ, ʢʦʪʦʨʳʝ ʥʝ ʫʢʘʟʘʥʳ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʩʧʠʩʢʝ 

ʚʝʱʝʩʪʚ (DSL), ʩʯʠʪʘʶʪʩʷ ʥʦʚʳʤʠ.  

 

ʈʠʩ. 49. ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʂʚʝʙʝʢʝ (ʂʘʥʘʜʘ)  

URL:  http://www.c2mi.ca/ 

http://www.c2mi.ca/
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʂʘʥʘʜʳ ʚ ʨʘʟʚʠʪʠʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʩʪʘʣ ʂʚʝʙʝʢ. ɹʣʘʛʦʜʘʨʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

NanoQu®bec, ʩ 2001 ʛʦʜʘ ʂʚʝʙʝʢ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ 

ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʙʠʦʬʘʨʤʘʢʦʣʦʛʠʠ, ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʦʥ 

ʩʦʟʜʘʝʪ ʩʚʦʠ ʠʩʪʦʨʠʠ ʫʩʧʝʭʘ ʚ ʢʦʧʠʣʢʝ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ɺ ʂʚʝʙʝʢʝ ʧʦʩʪʨʦʝʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ, ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʪʦʨʦʡ ʙʳʣʦ ʟʘʪʨʘʯʝʥʦ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʦʢʦʣʦ 400 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʇʨʠ ʵʪʦʤ 250 ʤʣʥ. ʜʦʣʣʘʨʦʚ 

ʉʐɸ ʠʟ ʵʪʦʡ ʙʘʟʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʂʚʝʙʝʢʩʢʫʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (QNI), ʩʝʪʴ ʠʟ ʩʝʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨ 

ʜʣʷ ʤʠʢʨʦ / ʥʘʥʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. 

 

ʈʠʩ. 50. ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʚ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʚ ʂʚʝʙʝʢʝ (ʂʘʥʘʜʘ)  

URL:  http://www.c2mi.ca/ 

ʂʚʝʙʝʢ ʧʨʦʠʟʚʦʜʠʪ ʧʨʠʟʥʘʥʥʳʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʥʘʫʯʥʳʝ 

ʟʥʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʫʩʪʦʡʯʠʚʦʤʫ ʥʘʙʦʨʫ ʥʦʚʳʭ ʧʨʦʬʝʩʩʦʨʦʚ ʠ ʣʘʙʦʨʘʥʪʦʚ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʯʠʩʣʦ ʧʨʦʬʝʩʩʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ 

ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʚʳʨʦʩʣʦ ʩ 64 ʜʦ 265. ʊʨʠʜʮʘʪʴ ʠʟ ʵʪʠʭ 

ʧʨʦʬʝʩʩʦʨʦʚ ʨʫʢʦʚʦʜʷʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʢʘʬʝʜʨʘʤʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʂʘʥʘʜʳ. ʂʨʦʤʝ ʪʦʛʦ, 142 ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʨʘʙʦʪʫ ʧʝʨʝʜʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʧʨʦʰʣʠ ʦʙʫʯʝʥʠʝ 1 000 

ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ 185 ʤʘʛʠʩʪʨʦʚ ʠ 120 ʜʦʢʪʦʨʘʥʪʦʚ. ʀʟ ʵʪʠʭ ʩʪʫʜʝʥʪʦʚ 161 

ʩʝʡʯʘʩ ʨʘʙʦʪʘʶʪ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ. 

ʄʦʙʠʣʠʟʘʮʠʦʥʥʳʝ ʫʩʠʣʠʷ ʧʨʠʚʝʣʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʫʨʦʚʥʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʫʯʘʩʪʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 1500 ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 250 

ʠʟ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʂʚʝʙʝʢʘ ʜʣʷ ʩʚʦʠʭ 

ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʄʄʎ (ʩʝʤʴ ʮʝʥʪʨʘʣʴʥʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ) ʧʦʟʚʦʣʠʣʠ ʟʘʚʝʨʰʠʪʴ ʧʨʦʝʢʪʳ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʫʯʘʩʪʠʝʤ 250 ʢʦʤʧʘʥʠʡ ʠ ʥʘ ʩʫʤʤʫ 43 ʤʣʥ. 

ʜʦʣʣʘʨʦʚ ʠʟ ʢʦʪʦʨʳʭ 10 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʙʳʣʠ ʠʥʚʝʩʪʠʨʦʚʘʥʳ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, 62 ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʘ ʬʠʥʘʥʩʠʨʦʚʘʣʠʩʴ ʟʘ 

ʩʯʝʪ 5 ʟʘʷʚʦʢ ʥʘ ʛʨʘʥʪʳ ʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ, ʤʘʪʝʨʠʘʣʳ, ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʭʨʘʥʘ ʪʨʫʜʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ. 

 

ʈʠʩ. 51. ʀʥʬʦʛʨʘʬʠʢʘ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ C2MI  (ʂʘʥʘʜʘ, ʂʚʝʙʝʢ)  

URL:  http://www.c2mi.ca/ 

ʆʩʥʦʚʥʳʝ ʨʝʩʫʨʩʳ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʂʚʝʙʝʢʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚʦʢʨʫʛ ʯʝʪʳʨʝʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʩʝʢʪʦʨʦʚ ʠ 1 ʩʝʢʪʦʨʘ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ, ʦʙʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 
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ʈʠʩ. 52. ʈʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʚ ʂʚʝʙʝʢʝ (ʂʘʥʘʜʘ)  

URL:  http://www.c2mi.ca/ 

ʄʠʢʨʦʩʠʩʪʝʤʳ: ʢ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʧʨʦʮʝʩʩʳ 

(ʤʠʢʨʦʥʘʥʦʦʙʨʘʙʦʪʢʘ, ʵʣʝʢʪʨʦʥʥʘʷ ʩʙʦʨʢʘ, ʠʥʢʘʧʩʫʣʷʮʠʷ ʠ ʪ. ʜ.) ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚ (ʪʦʥʢʠʝ ʧʣʝʥʢʠ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʤʠʢʨʦʩʠʩʪʝʤʳ ʠ 

ʪ. ʧ.). ʉʦʚʤʝʩʪʥʳʝ ʧʨʦʝʢʪʳ QNI ʠ Centers of Excellence for Commercialization 

and Research MiQro (C2MI) ʚ ɹʨʦʤʪʦʥʝ ʠʣʣʶʩʪʨʠʨʫʶʪ ʥʦʫ-ʭʘʫ ʠ 

ʢʦʤʧʝʪʝʥʮʠʠ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʂʚʝʙʝʢʝ.  

½ ʇʨʦʤʳʰʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʚʭʦʜʷʪ ʩʠʥʪʝʟ 

ʤʘʪʝʨʠʘʣʦʚ (ʥʘʥʦʤʘʪʝʨʠʘʣʳ, ʪʦʥʢʠʝ ʧʣʝʥʢʠ, ʧʨʦʮʝʩʩʳ ʩʠʥʪʝʟʘ (ʥʘʧʨʠʤʝʨ, 

ʧʣʘʟʤʘ) ʠ ʪ. ʜ.) ʠ ʠʥʪʝʛʨʘʮʠʷ ʤʘʪʝʨʠʘʣʦʚ (ʢʦʤʧʦʟʠʪʳ, ʧʦʢʨʳʪʠʷ, ʜʘʪʯʠʢʠ ʠ ʪ. 

ʧ.). ʊʘʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ Tekna Advanced Materials ʠ Raymor, ʘ ʪʘʢʞʝ 

http://www.c2mi.ca/
http://www.nanoquebec.ca/en/link_A193
http://www.c2mi.ca/en/
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ʧʨʠʩʫʪʩʪʚʠʝ Nanoledge ʠ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ 

ʦʩʥʘʱʘʶʪ ʂʚʝʙʝʢ ʚʩʝʡ ʮʝʧʦʯʢʦʡ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

½ ʃʝʩʦʧʝʨʝʨʘʙʦʪʢʘ: ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʚʭʦʜʷʪ ʟʝʣʝʥʳʝ ʤʘʪʝʨʠʘʣʳ 

(NanoCellulose, ʤʘʪʝʨʠʘʣʳ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʪ. ʜ.). 

ʂʦʤʧʘʥʠʠ JV Domtar ʠ FPI ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ Nanocellulose 

(ʯʝʨʝʟ ʢʦʤʧʘʥʠʶ Celluforce) ʠʣʣʶʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʂʚʝʙʝʢʝ. http://www.fil-information.gouv.qc.ca/ 

½ ɿʜʦʨʦʚʴʝ: ʢ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʫʩʪʨʦʡʩʪʚʘ (ʙʠʦʩʝʥʩʦʨʳ, 

ʙʠʦʩʦʚʤʝʩʪʠʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪ. ʜ.) ʠ ʨʘʟʨʘʙʦʪʢʘ ʣʝʢʘʨʩʪʚ.  

½ EHS: ʵʪʘ ʢʘʪʝʛʦʨʠʷ ʚʢʣʶʯʘʝʪ ʟʥʘʥʠʷ ʠʣʠ ʤʝʪʦʜʳ ʚ ʦʙʣʘʩʪʠ 

ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ IRSST, ʠ 

ʧʫʙʣʠʢʘʮʠʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʧʝʨʝʜʦʚʳʤ ʤʝʪʦʜʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʯʘʩʪʠʮ 

ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʝʤʦʥʩʪʨʘʮʠʷʤʠ ʜʦʩʪʠʞʝʥʠʡ ʂʚʝʙʝʢʘ. 

NanoQuebec, ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʦʩʥʦʚʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʨʝʘʣʠʟʦʚʘʥʦ ʯʝʨʝʟ MDEIE (ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʠʥʥʦʚʘʮʠʡ ʠ ʵʢʩʧʦʨʪʘ) ʠ ʬʝʜʝʨʘʣʴʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʘʥʘʜʳ (MESI 

(Minist¯re de l'Economie, des Sciences and de l'Innovation). ɽʝ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʫʢʨʝʧʣʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʂʚʝʙʝʢʝ. ʆʥʘ ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ 

ʫʩʠʣʠʷʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ 

ʂʚʝʙʝʢʝ. ʄʠʩʩʠʷ NanoQuebec ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʫʩʠʣʠʪʴ ʠʥʥʦʚʘʮʠʠ ʚ 

ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʚ ʂʚʝʙʝʢʝ ʠ ʂʘʥʘʜʝ. ʉ 2001 ʛʦʜʘ NanoQuebec ʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʩʦʜʝʡʩʪʚʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʂʚʝʙʝʢʘ ʚʦ ʚʩʝʭ ʥʘʫʯʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʢʨʫʛʘʭ. NanoQu®bec ʫʧʨʘʚʣʷʝʪʩʷ ʩ ʜʝʢʘʙʨʷ 2014 ʛʦʜʘ PRIMA QU£BEC 

(Advanced Materials Research and Innovation Hub) ʠʟ-ʟʘ ʩʣʠʷʥʠʷ ʩ 

ʀʥʥʦʚʘʮʠʦʥʥʳʤ ʢʦʥʩʦʨʮʠʫʤʦʤ Polymers. 

http://communiques.gouv.qc.ca/gouvqc/communiques/GPQF/Juillet2010/16/c4849.html?slang=en
http://www.celluforce.com/
http://www.irsst.qc.ca/media/documents/PubIRSST/R-599.pdf
http://www.irsst.qc.ca/media/documents/PubIRSST/R-599.pdf
http://www.prima.ca/
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PRIMA QU£BEC (http://www.prima.ca/en) ʧʨʦʜʦʣʞʘʝʪ ʜʝʡʩʪʚʠʷ 

NanoQu®bec ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʮʝʣʷʤʠ: 

½ ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘʥʦʠʥʜʫʩʪʨʠʠ: ʧʦʜʜʝʨʞʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ R&D ʚ ʂʚʝʙʝʢʝ (IRDQ); 

½ ʇʦʦʱʨʝʥʠʝ ʥʦʫ-ʭʘʫ ʠ ʚʢʣʘʜ ʢʦʤʧʝʪʝʥʮʠʡ ʂʚʝʙʝʢʘ ʚ ʨʦʩʪ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʥʦʩʦʦʙʱʝʩʪʚʘ; 

½ ʉʦʜʝʡʩʪʚʠʝ ʧʦʜʛʦʪʦʚʢʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ; 

½ ʋʢʨʝʧʣʝʥʠʝ ʧʘʨʪʥʝʨʩʪʚʘ ʤʝʞʜʫ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

½ ʈʘʟʚʠʪʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʦʜʭʦʜʘ çʦʪʢʨʳʪʳʭ ʠʥʥʦʚʘʮʠʡè (ʧʣʘʪʬʦʨʤʘ NovaCentris); 

½ ʉʦʟʜʘʥʠʝ ʂʚʝʙʝʢʘ ʢʘʢ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʦʣʶʩʘ ʚ ʠʟʙʨʘʥʥʳʭ 

ʥʠʰʘʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ; 

½ ʈʘʟʚʠʪʠʝ ʥʘʥʦʩʦʦʙʱʝʩʪʚʘ: ʩʦʜʝʡʩʪʚʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʤʦʣʦʜʝʞʠ; 

½ ʋʢʨʝʧʣʝʥʠʝ ʣʠʜʝʨʩʢʠʭ ʧʦʟʠʮʠʡ ʂʚʝʙʝʢʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʫʨʦʚʥʝ; 

½ ʕʢʦʥʦʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʠ ʧʨʝʦʜʦʣʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʘʜʦʚ ʯʝʨʝʟ ʤʦʙʠʣʠʟʘʮʠʶ ʠ ʨʘʟʚʠʪʠʝ ʩʦʦʙʱʝʩʪʚʘ. 

ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʧʦʣʥʳ ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʠ ʷʨʢʠʭ ʢʘʨʴʝʨ. ɺ ʵʪʠʭ ʦʪʨʘʩʣʷʭ ʨʘʙʦʪʘʝʪ ʦʢʦʣʦ 17 

000 ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʩʣʦʞʥʳʭ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. Montreal-Laval, Qu®bec ʠ 

Sherbrooke ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʨʫʧʥʝʡʰʠʝ ʙʘʩʩʝʡʥʳ ʨʘʙʦʯʠʭ ʤʝʩʪ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʂʚʝʙʝʢʝ. 

ɸʥʘʣʠʟ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʂʘʥʘʜʳ ʚʳʷʚʠʣ ʪʝʥʜʝʥʮʠʶ ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʥʷʪʳʭ. ʅʘʧʨʠʤʝʨ, ʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʚʩʝʤʠ 

ʵʪʘʧʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ R&D ʜʣʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ, ʙʳʣʦ 

http://www.prima.ca/en
http://www.irdq.ca/en/index.phpbec.ca/en/quebec-nanotechnology-infrastructure-qni.php
http://www.novacentris.com/en
http://www.nanoquebec.ca/en/health-safety.php
http://www.nanoquebec.ca/en/youth-nanotechnology.php
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ʩʦʢʨʘʱʝʥʦ ʦʢʦʣʦ 4% ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺ ʩʚʷʟʠ ʩ ʟʘʢʨʳʪʠʝʤ Boehringer Ingelheim 

ʠ ʩʦʢʨʘʱʝʥʠʝʤ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʜʨʫʛʦʡ ʢʨʫʧʥʦʡ ʢʦʤʧʘʥʠʠ ʙʳʣʠ ʩʦʢʨʘʱʝʥʳ 

480 ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺ ʢʦʤʧʘʥʠʷʭ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʜʞʝʥʝʨʠʢʠ ʠ ʚʳʧʦʣʥʷʶʱʠʭ 

ʢʦʥʪʨʘʢʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʥʘ 3% ʟʘʥʷʪʦʩʪʠ, ʦʜʥʘʢʦ 

ʯʠʩʣʦ ʢʦʤʧʘʥʠʡ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ, ʩʦʢʨʘʱʝʥʦ 330 ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʩʭʦʜʦʚ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʚ R&D, ʩʦʧʦʩʪʘʚʣʷʷ ʩ 2012 ʛʦʜʦʤ, ʙʳʣʦ ʩʦʟʜʘʥʦ 15 ʥʦʚʳʭ 

ʢʦʤʧʘʥʠʡ, ʧʦʯʪʠ ʚʩʝ ʚʠʨʪʫʘʣʴʥʳʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʚ ʩʨʝʜʥʝʤ 1,9 ʥʦʚʳʭ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʚ ʢʦʤʧʘʥʠʠ. ʆʜʥʘʢʦ, 10 ʢʦʤʧʘʥʠʡ ʙʳʣʠ ʟʘʢʨʳʪʳ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʩʦʢʨʘʱʝʥʠʶ 118 ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ɼʨʫʛʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʢʦʥʪʨʘʢʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʩʣʫʛʠ ʚ 

ʦʪʨʘʩʣʠ ʥʘʫʢʠ ʦ ʞʠʟʥʠ, ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʮʝʧʦʯʢʫ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʪ ʧʨʦʙʠʨʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ ʧʝʨʝʜʦʚʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. ʉ 2012 ʛʦʜʘ ʙʳʣʦ ʩʦʟʜʘʥʦ 11 ʢʦʤʧʘʥʠʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʠʨʦʩʪʫ 143 ʨʘʙʦʯʠʭ ʤʝʩʪ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʪʘʙʣʠʮʳ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʘʥʠʡ ʠ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʂʘʥʘʜʳ (ʧʦ ʜʘʥʥʳʤ 

ʄʠʥʠʩʪʝʨʩʪʚʘ  ʵʢʦʥʦʤʠʢʠ, ʥʘʫʢʠ ʠ ʠʥʥʦʚʘʮʠʡ ʂʘʥʘʜʳ).  

 

ʈʠʩ. 53 ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʟʘʥʷʪʦʩʪʴ ʚ ʂʘʥʘʜʝ: ʦʪʥʦʰʝʥʠʝ ʢʦʤʧʘʥʠʡ ʢ ʢʦʣʠʯʝʩʪʚʫ ʨʘʙʦʪʥʠʢʦʚ.  

ʀʩʪʦʯʥʠʢ: Minist¯re de l'Economie, des Sciences and de l'Innovation 

ʅʘ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʘʥʠʡ ʟʘ ʧʝʨʠʦʜ ʩ 

2005 ʧʦ 2014 ʨʘʩʪʝʪ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʘʶʱʠʭ ʚ ʥʠʭ ʩʥʠʞʘʝʪʩʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʝʥʜʝʥʮʠʷ ʚ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʨʦʩʪʘ ʢʦʤʧʘʥʠʡ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʄʉɹ, ʩ ʥʠʟʢʦʡ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ.  
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ʈʠʩ. 54 ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʟʘʥʷʪʦʩʪʴ ʚ ʂʘʥʘʜʝ: ʪʝʥʜʝʥʮʠʠ ʧʦ ʩʝʢʪʦʨʘʤ ʠʥʜʫʩʪʨʠʠ.  

ʀʩʪʦʯʥʠʢ: Minist¯re de l'Economie, des Sciences and de l'Innovation  

Prima Qu®bec ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ʫʢʨʝʧʠʪʴ ʩʦʚʤʝʩʪʥʳʝ 

ʠʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʂʚʝʙʝʢʝ. ɺ ʩʦʦʙʱʝʩʪʚʦ PRIMA 

QU£BEC ʚʭʦʜʷʪ ʚʩʝ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʩʠʩʪʝʤʝ 

ʂʚʝʙʝʢʘ. ɺ ʥʝʛʦ ʚʭʦʜʷʪ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʧʘʨʪʥʝʨʳ (ʫʥʠʚʝʨʩʠʪʝʪʳ, ʮʝʥʪʨʳ 

ʢʦʣʣʝʜʞʝʡ ʧʦ ʧʝʨʝʜʘʯʝ ʪʝʭʥʦʣʦʛʠʡ), ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʮʝʥʪʨʳ, ʢʦʤʧʘʥʠʠ (ʢʨʫʧʥʳʝ ʢʣʠʝʥʪʳ ʠ ʄʉʇ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʩʝʡ ʮʝʧʦʯʢʝ 

ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ), ʦʪʨʘʩʣʝʚʳʝ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ ʧʘʨʪʥʝʨʳ ʧʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʠ ʠʥʥʦʚʘʮʠʷʤ.  

 

ʈʠʩ. 55. IRDQ ï ʧʣʦʱʘʜʢʘ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ.  

ʀʩʪʦʯʥʠʢ: http://www.irdq.ca/en/ 

ɺ ʂʚʝʙʝʢʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʮʝʥʪʨʘʭ ʠ ʢʦʤʧʘʥʠʷʭ ʥʘʭʦʜʠʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ. 

ʎʝʣʴ IRDQ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʛʣʘʩʦʚʘʥʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʜʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʦʧʳʪ ʂʚʝʙʝʢʘ ʜʣʷ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʮʝʣʦʤ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺʩʝ ʠʤʝʶʱʝʝʩʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
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ʦʧʳʪʥʳʤʠ ʥʘʩʪʘʚʥʠʢʘʤʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ʊʘʢʠʝ ʤʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʜʦʩʪʫʧ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ʢ ʧʝʨʝʜʦʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʵʢʩʧʝʨʪʠʟʝ, 

ʨʘʟʚʠʚʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝʨʝʜʘʯʝ ʟʥʘʥʠʡ. ʕʪʠ 

ʧʣʦʱʘʜʢʠ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʧʦʜʛʦʪʦʚʢʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʚ IRDQ, ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʩʝʪʠ Qu®bec-Innove. ʊʘʢʞʝ ʫʯʘʩʪʥʠʢʘʤ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ ʧʦʤʦʱʴ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

çʇʘʩʧʦʨʪ ʠʥʥʦʚʘʮʠʡè, ʢʦʪʦʨʘʷ ʜʘʝʪ ʢʚʝʙʝʢʩʢʠʤ ʄʉʇ ʙʦʣʝʝ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʢ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ. 

ʆʜʥʘʢʦ ʧʨʦʝʢʪʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ:  

½ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ (ʅʀʆʂʈ), 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʟʥʘʥʠʡ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʜʣʷ ʥʦʚʳʭ ʧʨʠʤʝʥʝʥʠʡ. 

R&D ʦʭʚʘʪʳʚʘʝʪ 3 ʥʘʧʨʘʚʣʝʥʠʷ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ. 

½ ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ, ʩʦʮʠʘʣʴʥʳʤ 

ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʠʥʥʦʚʘʮʠʷʤ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʠ 

ʧʝʨʝʜʘʯʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʟʥʘʥʠʡ, ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʘʢʪʠʢʠ ʠʣʠ ʧʨʦʮʝʩʩʦʚ. 

½ ʇʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʟʘʷʚʠʪʝʣʷ ʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʮʝʣʝʚʦʛʦ ʩʝʢʪʦʨʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. 
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ʈʠʩ. 56. ʇʨʠʤʝʨ ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʨʘʩʣʠ ʥʘ ʩʘʡʪʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ.  

ʀʩʪʦʯʥʠʢ: https://www.canada.ca/ 

ʉʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʥʦʠʥʜʫʩʪʨʠʝʡ ʦʪʣʠʯʘʝʪʩʷ ʪʘʢʞʝ 

ʩʠʩʪʝʤʥʳʤ ʧʦʜʭʦʜʦʤ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʨʠ ʷʨʢʦʤ ʚʳʜʝʣʝʥʥʦʤ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʜʝʣʝʥʠʠ ʩʪʨʘʥʳ. ʆʩʦʙʦʝ ʚʣʠʷʥʠʝ ʥʘʢʣʘʜʳʚʘʝʪ ʙʣʠʟʦʩʪʴ ʉʐɸ, 

ʵʪʦ ʦʪʨʘʞʝʥʦ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʥʘʥʦʠʥʜʫʩʪʨʠʠ, ʥʘʯʠʥʘʷ ʩ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʘʡʪʦʤ ʢʘʥʘʜʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ https://www.canada.ca ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʦʚ ʠ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: 

½ Canada-US Regulatory Cooperation Council (ʂʘʥʘʜʩʢʦ-

ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʦʚʝʪ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʦʙʣʘʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ); 

½ Canadian Food Inspection Agency (ʂʘʥʘʜʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ 

ʧʨʦʚʝʨʢʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ); 

½ Nanotechnology Standards Development 

½ CSA (Canadian Standards Association) Group (ɸʩʩʦʮʠʘʮʠʷ 

ʩʪʘʥʜʘʨʪʦʚ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ); 

½ International Organization for Standardization (ISO) and the 

International Electrotechnical Commission (IEC);  

½ Nanotechnology Standards Development (ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ʀʉʆ) ʠ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ 

ʢʦʤʠʩʩʠʷ (ʄʕʂ) - ʈʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ): 

¶ Environment and Climate Change Canada/ Health Canada ʆʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʂʘʥʘʜʘ / ɿʜʦʨʦʚʴʝ ʂʘʥʘʜʘ; 

¶ New Substances Evaluation (ʆʮʝʥʢʘ ʥʦʚʳʭ ʚʝʱʝʩʪʚ); 

¶ Nanomaterials (ʅʘʥʦʤʘʪʝʨʠʘʣʳ). 

½ Policy Statement on Health Canadaôs Working Definition of Nanomaterials 

(ɿʘʷʚʣʝʥʠʝ ʦ ʧʦʣʠʪʠʢʝ ʚ ʦʪʥʦʰʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʚ ʂʘʥʘʜʝ). 

ʇʦʣʥʳʡ ʩʧʠʩʦʢ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʢʘʥʘʜʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʞʝ ʥʘ ʩʘʡʪʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʦʚʝʪ ʂʘʥʘʜʳ, ʉʦʚʝʪ ʩʪʘʥʜʘʨʪʦʚ ʂʘʥʘʜʳ, 

https://www.canada.ca/
https://www.canada.ca/
https://www.ic.gc.ca/eic/site/aimb-dgami.nsf/eng/h_03508.html
http://www.inspection.gc.ca/english/toce.shtml
http://www.csagroup.org/
https://www.ic.gc.ca/eic/site/aimb-dgami.nsf/eng/h_03509.html
https://www.ic.gc.ca/eic/site/aimb-dgami.nsf/eng/h_03509.html
https://www.ic.gc.ca/eic/site/aimb-dgami.nsf/eng/h_03509.html
http://www.ec.gc.ca/default.asp?lang=en
http://www.hc-sc.gc.ca/index-eng.php
http://www.ec.gc.ca/subsnouvelles-newsubs/
http://www.ec.gc.ca/subsnouvelles-newsubs/default.asp?lang=En&n=D179F162-1
http://www.hc-sc.gc.ca/sr-sr/pubs/nano/pol-eng.php
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʘʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (WHMIS), ɸʤʝʨʠʢʘʥʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʦʚ (ANSI), ASTM International, ɽʚʨʦʧʝʡʩʢʠʡ 

ʢʦʤʠʪʝʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (CEN), ʀʥʩʪʠʪʫʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(IRSST), ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʚʝʪ ʧʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤ (ICON), ʀʥʩʪʠʪʫʪ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ (IEEE), ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ (NIST), ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʜʫʢʪʘʤʠ ʠ ʣʝʢʘʨʩʪʚʘʤʠ - 

ʥʘʫʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (FDA), ɸʛʝʥʪʩʪʚʦ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ 

(EPA), ʇʨʦʝʢʪ ɺʝʨʩʘʣʷ ʧʦ ʧʝʨʝʜʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠ ʩʪʘʥʜʘʨʪʘʤ (ɺɸʄɸʉ) ï 

ʚʩʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʷʟʘʥʳ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʘʚʠʣʘ ʠ ʩʪʘʥʜʘʨʪʳ ʥʘʥʦʠʥʜʫʩʪʨʠʠ. 

ʂʘʥʘʜʘ ʪʘʢʞʝ ʧʦʚʪʦʨʷʝʪ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʩʦʩʝʜʥʝʡ ɸʤʝʨʠʢʠ ʠ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʥʘʧʨʠʤʝʨ: CanCode: 

ʎʠʬʨʦʚʳʝ ʥʘʚʳʢʠ ʜʣʷ ʣʫʯʰʝʡ ʂʘʥʘʜʳ (CanCode: Digital Skills for a Better 

Canada).  

ʇʨʦʛʨʘʤʤʘ CanCode ʙʫʜʝʪ ʠʥʚʝʩʪʠʨʦʚʘʪʴ 50 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ, ʥʘʯʠʥʘʷ ʩ 2017-18 ʛʦʜʦʚ, ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʥʠʮʠʘʪʠʚ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʜʣʷ ʢʘʥʘʜʩʢʦʡ ʤʦʣʦʜʝʞʠ ʦʪ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʜʦ 12 

ʢʣʘʩʩʘ (K-12). 

ʎʝʣʴʶ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ ʤʦʣʦʜʝʞʠ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʪʨʘʜʠʮʠʦʥʥʦ ʩʣʦʞʥʳʭ ʛʨʫʧʧ, ʥʘʚʳʢʘʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʠʤʫʣʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʛʦʪʦʚʳ ʢ ʨʘʙʦʪʝ ʩʝʛʦʜʥʷ ʠ ʚ 

ʙʫʜʫʱʝʤ. ʋʩʧʝʭ ʂʘʥʘʜʳ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʘʣʘʥʪʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʚʦʚʘʪʴ 

ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ - ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʧʦʤʦʛʫʪ ʜʦʩʪʠʯʴ 

ʵʪʦʛʦ. ʀʥʥʦʚʘʮʠʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʦʧʳʪʥʳʭ, ʪʘʣʘʥʪʣʠʚʳʭ ʠ ʪʚʦʨʯʝʩʢʠʭ ʣʶʜʝʡ. 

çʂʘʥʘʜʘ ʫʞʝ ʷʚʣʷʝʪʩʷ ʜʦʤʦʤ ʜʣʷ ʦʜʥʦʡ ʠʟ ʣʫʯʰʠʭ ʦʙʨʘʟʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʩʠʣ 

ʚ ʤʠʨʝ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ ʚʩʝ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʝʱʝ ʙʦʣʴʰʝ, ʯʪʦʙʳ ʢʘʥʘʜʮʳ ʤʦʛʣʠ ʫʯʠʪʴʩʷ, 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʠʤʝʪʴ ʭʦʨʦʰʫʶ ʨʘʙʦʪʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʚʦʝʡ ʪʨʫʜʦʚʦʡ 
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ʞʠʟʥʠè. ɹʁ ʜʞʝʪ 2017 ʛʦʜʘ çʀʥʥʦʚʘʮʠʠ ʠ ʥʘʚʳʢʠè ʧʨʦʜʚʠʛʘʝʪ ʩʘʤʫʶ 

ʘʢʪʫʘʣʴʥʫʶ ʧʦʚʝʩʪʢʫ ʜʥʷ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʚ ʂʘʥʘʜʝ ʣʠʜʠʨʫʶʱʫʶ ʚ ʤʠʨʝ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʩʪ ʭʦʨʦʰʠʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ 

ʚʳʨʘʩʪʠʪ ʩʨʝʜʥʠʡ ʢʣʘʩʩ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʩʪʦʣʧʦʚ ʵʪʦʛʦ ʧʣʘʥʘ ʷʚʣʷʶʪʩʷ 

ʮʠʬʨʦʚʳʝ ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ, ʯʪʦʙʳ ʤʦʣʦʜʳʝ ʢʘʥʘʜʮʳ 

ʧʦʣʫʯʘʣʠ ʟʥʘʥʠʷ ʠ ʦʧʳʪ, ʥʝʦʙʭʦʜʠʤʳʝ ʠʤ ʜʣʷ ʥʘʯʘʣʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʢʘʨʴʝʨʳ. 

ʎʠʬʨʦʚʳʝ ʥʘʚʳʢʠ, ʪʘʢʠʝ ʢʘʢ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤʠ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʅʘʧʨʠʤʝʨ, ʦʙʫʯʝʥʠʝ ʢʦʜʫ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʤʝʪʦʜʘʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, 

ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʪʝʭʥʠʢʠ ʠ 

ʤʘʪʝʤʘʪʠʢʠ (STEM) ʠ ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʜʣʷ 

ʨʳʥʢʘ ʪʨʫʜʘ. ɺʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʠ ʢʦʜʠʨʦʚʘʥʠʷ ʚ 

ʩʪʫʜʝʥʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʦʙʫʯʝʥʠʷ K-12 ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʥʘʜʩʢʘʷ ʤʦʣʦʜʝʞʴ ʧʦʜʚʝʨʛʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʢʦʥʮʝʧʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʦʱʨʝʥʠʷ ʙʫʜʫʱʠʭ ʧʫʪʝʡ 

ʦʙʫʯʝʥʠʷ ʠ ʚʠʜʦʚ ʥʘʚʳʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʙʦʯʝʡ ʩʠʣʳ, 

ʧʦʟʚʦʣʷʷ ʠʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɼʝʧʘʨʪʘʤʝʥʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʂʘʥʘʜʳ (NRCan) ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʂʘʥʘʜʳ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠʟ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ. 

ɼʝʧʘʨʪʘʤʝʥʪ NRCan ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʥʳʤ ʣʠʜʝʨʦʤ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ, ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʣʝʩʦʤ, ʤʝʪʘʣʣʘʤʠ. ʆʥ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʡ 

ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢ ʦ ɿʝʤʣʝ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʘʟʫ ʟʥʘʥʠʡ ʦ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʂʘʥʘʜʳ. NRCan ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʦʣʠʪʠʢʫ ʠ ʧʨʦʛʨʘʤʤʫ, 

ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʚʢʣʘʜ ʩʝʢʪʦʨʦʚ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʠ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚʩʝʭ ʢʘʥʘʜʮʝʚ. ɼʝʧʘʨʪʘʤʝʥʪ ʪʘʢʞʝ ʧʨʦʜʚʠʛʘʝʪ 

http://www.budget.gc.ca/2017/docs/plan/chap-01-en.html
http://www.rncan.gc.ca/accueil
http://nrcan.gc.ca/eneene/index-fra.php
http://scf.rncan.gc.ca/?lang=fr
http://ess.nrcan.gc.ca/index_f.php
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ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʥʘʫʢʫ ʚʦ ʚʩʝʭ ʫʛʦʣʢʘʭ ʩʪʨʘʥʳ, ʯʪʦʙʳ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʠʥʥʦʚʘʮʠʠ ʠ ʧʝʨʝʜʘʯʫ ʪʝʭʥʦʣʦʛʠʡ. ʆʥ ʪʘʢʞʝ ʟʘʱʠʱʘʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʠʥʪʝʨʝʩʳ ʂʘʥʘʜʳ ʠ ʧʦʤʦʛʘʝʪ ʩʪʨʘʥʝ ʚʳʧʦʣʥʠʪʴ ʩʚʦʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʧʦʣʠʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʦʚʘʨʦʚ. NRCan 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʠʥʩʪʠʪʫʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ, ʜʦʙʳʯʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʤʠʥʝʨʘʣʦʚ, ʚ 

ʤʝʪʘʣʣʫʨʛʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʝʨʝʜʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʏʝʨʝʟ NRCan ʠ ʧʨʦʛʨʘʤʤʫ Technologies Research Program ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥ ʩʧʦʩʦʙ ʠʟʚʣʝʯʝʥʠʷ ʮʝʣʣʶʣʦʟʥʳʭ ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ 

(ʅʂʂ) ʜʨʝʚʝʩʠʥʳ. ʅʂʂ ʟʘʪʝʤ ʧʨʝʚʨʘʱʘʶʪ ʚ ʪʚʝʨʜʳʝ ʠ ʩʫʭʠʝ ʭʣʦʧʴʷ, ʧʣʝʥʢʫ 

ʠʣʠ ʛʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʢʦʤʧʦʟʠʪʦʚ, ʙʠʦʧʣʘʩʪʠʢʘ, 

ʨʘʜʫʞʥʳʭ ʧʦʢʨʳʪʠʡ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʦʙʨʘʙʦʪʢʝ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚʳʩʦʢʦʡ 

ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʠʩʪʝʤʳ ʜʦʩʪʘʚʢʠ ʚʦʜʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʭʠʤʠʢʘʪʳ ʜʣʷ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ ʠʟ ʜʨʝʚʝʩʠʥʳ ʩ 

ʧʝʨʝʜʦʚʳʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʂʘʥʘʜʘ ʚʳʜʝʣʷʝʪʩʷ ʚ 

ʤʠʨʝ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʨʝʜʣʘʛʘʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʦʚʘʨʳ ʠ 

ʧʨʦʜʫʢʪʳ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ Robert Beauregard (ʜʦʮʝʥʪʘ Facult® de 

foresterie, de g®ographie et de g®omatique Universit¯ Laval) ʤʠʨʦʚʘʷ 

ʢʦʥʢʫʨʝʥʮʠʷ ʚ ʩʝʢʪʦʨʝ ʫʜʝʰʝʚʣʝʥʠʷ ʪʦʚʘʨʦʚ ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʞʠʤʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʥʘʜʩʢʦʡ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʣʝʩʦʧʝʨʝʨʘʙʦʪʢʠ ʠ ʩʦʢʨʘʱʝʥʠʶ ʨʘʙʦʯʠʭ ʤʝʩʪ (ʟʘ ʧʝʨʠʦʜ ʩ 2011 

ʧʦ 2021 ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʙʳʚʘʝʪ ʜʦ 20 000 ʨʘʙʦʯʠʭ ʤʝʩʪ). 

ʆʜʥʘʢʦ ʥʘʥʦʠʥʜʫʩʪʨʠʷ ʠ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʩʧʦʩʦʙʥʳ ʧʨʦʠʟʚʝʩʪʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ (ʚʦ ʬʨʘʥʮʫʟʩʢʦʤ ʚʘʨʠʘʥʪʝ: ʢʦʥʚʝʨʩʠʶ) ʣʝʩʦʜʦʙʳʚʘʶʱʝʡ ʠ 

ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʦ ʧʦʤʦʛʣʦ ʙʳ ʦʩʪʘʥʦʚʠʪʴ ʧʦʪʦʢ 

ʠʥʦʩʪʨʘʥʥʳʭ ʪʦʚʘʨʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʪʨʘʜʠʮʠʦʥʥʦ ʥʘ ʨʳʥʢʠ ʢʘʥʘʜʩʢʦʛʦ 

ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

ʧʦʤʦʛʘʶʪ ʣʝʩʥʳʤ ʢʦʤʧʘʥʠʷʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʪʴ ʦʢʨʫʞʘʶʱʫʶ 

http://scf.rncan.gc.ca/pages/169?lang=fr_CA
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ʩʨʝʜʫ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʥʦʬʠʣʴʪʨʘʮʠʠ - ʠʟʙʠʨʘʪʝʣʴʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʠʦʥʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʩʪʦʯʥʳʭ 

ʚʦʜʘʭ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʣʝʩʥʳʤ ʢʦʤʧʘʥʠʷʤ ʧʝʨʝʨʘʙʦʪʘʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʩʚʦʠʭ ʩʪʦʢʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʤʢʥʫʪʳʡ ʚʦʜʥʳʡ ʮʠʢʣ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ Technology Laboratory 

CANMET NRCan ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʨʦʮʝʩʩʳ ʠ ʤʝʪʦʜʳ, ʧʨʠʤʝʥʠʤʳʝ ʢ 

ʵʢʦʤʘʪʝʨʠʘʣʘʤ, ʪʘʢʠʤ ʢʘʢ ʬʦʪʦʢʘʪʘʣʠʟʘʪʦʨʳ ʙʦʨʶʱʠʝʩʷ ʧʨʦʪʠʚ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʮʝʣʝʡ ʦʙʦʨʦʥʳ, ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʂʘʥʘʜʘ ʧʨʝʜʣʘʛʘʝʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ R&D ʤʠʨʦʚʦʛʦ ʢʣʘʩʩʘ, 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ ʨʘʙʦʯʫʶ ʩʠʣʫ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʛʨʘʤʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʨʦʩʪ 

ʯʠʩʣʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢ ʨʘʟʚʠʪʠʶ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

Industry Canada ʧʨʝʜʣʘʛʘʝʪ ʙʘʟʫ ʜʘʥʥʳʭ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʂʘʥʘʜʳ ʠ ʝʝ ʧʘʨʪʥʝʨʦʚ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʂʘʥʘʜʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʬʝʜʝʨʘʣʴʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, 

ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. ʇʨʠʚʝʨʞʝʥʮʳ ɹʨʠʪʘʥʩʢʦʡ 

ʂʦʣʫʤʙʠʠ, ʚ ʧʨʦʚʠʥʮʠʠ ɸʣʴʙʝʨʪʘ, ʆʥʪʘʨʠʦ ʠ ʂʚʝʙʝʢ ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʫʩʪʦʡʯʠʚʳʝ ʧʘʨʪʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʤʝʞʜʫ ʬʝʜʝʨʘʣʴʥʳʤ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʧʦ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ.  

ʂʦʥʛʣʦʤʝʨʘʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʢʘʥʘʜʩʢʠʭ ʚʝʜʦʤʩʪʚ 

ʫʯʘʩʪʚʫʶʪ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʂʘʥʘʜʝ: 

¶ Agence spatiale canadienne (ʂʘʥʘʜʩʢʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ); 

¶ Environnement Canada (ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʂʘʥʘʜʳ); 

¶ Sant® Canada (ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʘʥʘʜʳ); 

http://www.ic.gc.ca/eic/site/aimb-dgami.nsf/fra/accueil
http://www.nanotechbc.ca/
http://www.nanotechbc.ca/
http://www.albertatechfutures.ca/nanoalberta.aspx
http://www.nanoontario.ca/
http://nanoquebec.ca/nanoquebec_w/site/index.jsp?NOPRESERVElanguageID=1
http://www.canada.gc.ca/depts/major/depind-fra.html
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=EF1FEC30-2223-46CE-B31E-75A1ECA51F7E
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=EF1FEC30-2223-46CE-B31E-75A1ECA51F7E
http://www.ec.gc.ca/
http://www.hc-sc.gc.ca/sr-sr/pubs/nano/index-fra.php
http://www.hc-sc.gc.ca/sr-sr/pubs/nano/index-fra.php
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¶  Institut national de nanotechnologie (ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ); 

¶ Conseil national de recherches Canada (ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʦʚʝʪ ʂʘʥʘʜʳ); 

¶ Conseil de recherches en sciences naturelles et en g®nie du Canada 

(ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʦʚʝʪ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ ʠ ʠʥʞʝʥʝʨʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʂʘʥʘʜʳ); 

¶ Ressources naturelles Canada (ʇʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʂʘʥʘʜʳ). 

ʕʪʠ ʦʪʜʝʣʳ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʘʟʚʠʪʠʷ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ: 

¶ ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʩʦʚʝʪ (NRC) ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʦʨʛʘʥʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʂʘʥʘʜʳ, ʧʦʩʚʷʱʝʥʥʳʡ ʥʘʫʯʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ 

ʨʘʟʨʘʙʦʪʢʘʤ, ʜʝʡʩʪʚʫʝʪ ʩ 1916 ʛʦʜʘ. 

¶ ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

(NINT) ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʦʙʲʝʜʠʥʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʙʠʦʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, 

ʠʥʞʝʥʝʨʠʠ, ʠʥʬʦʨʤʘʪʠʢʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ. ʆʩʥʦʚʘʥʥʳʡ ʚ 2001 

ʛʦʜʫ, ʦʥ ʨʘʙʦʪʘʝʪ ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ ʅʘʮʠʦʥʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʩʦʚʝʪʦʤ 

ʠ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ɸʣʴʙʝʨʪʳ, ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʂʘʥʘʜʳ, 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ɸʣʴʙʝʨʪʳ ʠ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ɸʣʴʙʝʨʪʳ. 

ʎʝʣʴ Ontario Nanotechnology Network (NANO) ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, 

ʪʝʭʥʠʢʠ ʠ ʤʝʜʠʮʠʥʳ.  

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ Canadian Health ʥʘʫʯʥʦ - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʠʥʩʪʠʪʫʪʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ, ʪʢʘʥʝʚʫʶ ʠʥʞʝʥʝʨʠʶ ʠ ʥʘʫʢʫ 

ʨʝʘʙʠʣʠʪʘʮʠʠ. 

http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C952BEBB-F321-4547-8B9C-312B7A908D74
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C952BEBB-F321-4547-8B9C-312B7A908D74
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C952BEBB-F321-4547-8B9C-312B7A908D74
http://www.nrc-cnrc.gc.ca/fra/recherches-scientifiques/nanotechnologie.html
http://www.nrc-cnrc.gc.ca/fra/recherches-scientifiques/nanotechnologie.html
http://www.nrc-cnrc.gc.ca/fra/recherches-scientifiques/nanotechnologie.html
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C6A28EC4-93E4-4486-BAD0-AC95EB777810
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C6A28EC4-93E4-4486-BAD0-AC95EB777810
http://nanoportal.gc.ca/default.asp?lang=Fr&xml=C6A28EC4-93E4-4486-BAD0-AC95EB777810
http://www.nrcan-rncan.gc.ca/
http://www.nrcan-rncan.gc.ca/
http://www.nrc-cnrc.gc.ca/fra/index.html
http://nanoportal.gc.ca/default.asp?lang=Fr&n=C77EF646-1
http://nanoportal.gc.ca/default.asp?lang=Fr&n=E6C1F7D8-0
http://nanoportal.gc.ca/default.asp?lang=Fr&n=5FE95720-1
http://www.irsc.gc.ca/f/34336.html
http://www.irsc.gc.ca/f/34336.html
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ʊʨʘʥʩʧʦʨʪʥʘʷ ʦʪʨʘʩʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʘʤʦʡ ʧʨʠʙʳʣʴʥʦʡ ʚ ʵʢʦʥʦʤʠʢʝ ʂʘʥʘʜʳ. ʉʦʛʣʘʩʥʦ 

ʧʦʩʣʝʜʥʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʥʘ ʬʦʨʤʠʨʫʝʪ 12% ʚʘʣʦʚʦʛʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ (ɺɺʇ) ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 24% ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʩʝʢʪʦʨʝ ʩʪʨʘʥʳ. ʂʘʥʘʜʩʢʠʡ ʘʚʪʦʧʨʦʤ ï ʵʪʦ ʦʢʦʣʦ 109 350 ʨʘʙʦʪʥʠʢʦʚ, 

ʟʘʥʷʪʳʭ ʚ ʩʙʦʨʢʝ ʤʦʪʦʨʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʮʝʧʦʯʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʠ ʙʦʣʝʝ 336 000 ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʣʦʛʠʩʪʠʢʝ, ʧʨʦʜʘʞʝ 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʫʩʣʫʛ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʧʝʭ, ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʧʨʦʙʣʝʤʘʤʠ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʪʦʨʛʦʚʣʷ, ʚʳʙʨʦʩʳ ʠ ʪ.ʜ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʠʛʨʘʝʪ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʵʪʦʡ ʨʘʙʦʪʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢʦʤʧʘʥʠʠ 

ʠʟʫʯʘʶʪ, ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʘʩʩʘʞʠʨʦʚ. 

ɼʦ ʩʠʭ ʧʦʨ ʥʝʷʩʥʦ, ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʳʚʘʶʪ ʥʘ 

ʢʘʥʘʜʩʢʫʶ ʠ ʤʠʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ. ʅʝʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʪʝʣʠ ʛʦʚʦʨʷʪ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʥʳʝ ʧʨʠʢʣʘʜʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʦʪ ʧʦʩʣʝʜʥʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʥʦʚʘʮʠʡ ʟʘʧʦʣʥʷʪ ʥʘʩʫʱʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. ɼʨʫʛʠʝ ʫʪʚʝʨʞʜʘʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘʦʙʦʨʦʪ, ʯʪʦ 

ʪʦʣʴʢʦ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʧʦʣʫʯʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʛʦʜʫ ʦʪ 

ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʠ ʯʪʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ ʙʫʜʫʪ 

ʙʦʨʦʪʴʩʷ, ʯʪʦʙʳ ʠʜʪʠ ʚ ʥʦʛʫ, ʪʘʢ ʢʘʢ ʦʥʠ ʚʢʣʘʜʳʚʘʶʪ ʩʝʛʦʜʥʷ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʝ ʚ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʦʥʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʠ ʤʝʥʝʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ ʨʘʙʦʯʫʶ ʩʠʣʫ. 

ʗʧʦʥʠʷ. 

ʗʧʦʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʠ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʣʠʜʝʨʩʪʚʦ ʦʪʤʝʯʘʝʪʩʷ ʢʘʢ ʚ 

ʧʘʪʝʥʪʦʚʝʜʝʥʠʠ, ʪʘʢ ʠ ʚʦ ʚʥʝʜʨʝʥʠʠ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ.  
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ʇʨʦʝʢʪ çʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʗʧʦʥʠʠ (NTPJ)è ʷʚʣʷʝʪʩʷ 

ʧʨʦʝʢʪʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ, ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

(MEXT). ʄʠʩʩʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʥʘʜʝʞʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʇʣʘʪʬʦʨʤʳ) ʜʣʷ ʥʘʫʯʥʳʭ ʠʥʥʦʚʘʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʘʣʴʷʥʩʘ 

ʠʥʩʪʠʪʫʪʦʚ, ʠʤʝʶʱʠʭ ʩʘʤʦʝ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʥʦʫ-ʭʘʫ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʣʶʙʦʛʦ ʠʟ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪ 

ʥʘʯʠʥʘʶʱʠʭ ʜʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʨʝʰʝʥʠʷ ʥʝʦʪʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 

ɺʩʝʤ ʫʯʝʥʳʤ ʩʪʨʘʥʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ, 

ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʥʘʫʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠ ̫ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʨʘʥʠʮ ʫʟʢʠʭ ʥʘʫʯʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ 

ʦʙʲʝʜʠʥʷʶʪʩʷ 38 ʛʨʫʧʧ ʠʟ 26 ʠʥʩʪʠʪʫʪʦʚ ʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʣʷ çʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʗʧʦʥʠʠè (NTPJ). 

NTPJ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʙʘʟʦʚʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ çOpen Advanced Facilities 

Initiative for Innovationè, ʧʦʩʢʦʣʴʢʫ ʩʘʤʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʠʛʨʘʝʪ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʊʘʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ çʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠè, 

çʅʘʥʦʦʙʨʘʙʦʪʢʘè ʠ çʄʦʣʝʢʫʣʷʨʥʳʡ ʩʠʥʪʝʟ ʤʘʪʝʨʠʘʣʦʚè, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ ʠ ʩʢʚʦʟʥʳʤʠ ʪʝʤʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʝʨʝʜʦʚʳʭ 

ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ 

ʠʥʪʝʛʨʘʮʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʀʊ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʥʝʨʛʝʪʠʢʠ ʠ 

ʥʘʫʢʠ ʦ ʞʠʟʥʠ ʩʦʟʜʘʩʪ ʙʦʣʴʰʦʡ ʠ ʥʝʦʞʠʜʘʥʥʳʡ ʧʨʦʨʳʚ ʚ ʙʫʜʫʱʝʡ ʞʠʟʥʠ ʠ 

ʦʙʱʝʩʪʚʝ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʚʝʜʫʱʠʝ ʠʛʨʦʢʠ ʥʘ ʢʘʞʜʦʡ ʧʣʘʪʬʦʨʤʝ. 

1. çʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠè (11 

ʠʥʩʪʠʪʫʪʦʚ): 

ʋʥʠʚʝʨʩʠʪʝʪ ʍʦʢʢʘʡʜʦ, ʋʥʠʚʝʨʩʠʪʝʪ ʊʦʭʦʢʫ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʧʝʨʝʜʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʥʘʫʢ 
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ʠ ʪʝʭʥʦʣʦʛʠʡ, ʊʦʢʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʥʠʚʝʨʩʠʪʝʪ ʅʘʛʦʷ, ʂʠʦʪʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʋʥʠʚʝʨʩʠʪʝʪ ʆʩʘʢʠ, ɸʛʝʥʪʩʪʚʦ ʧʦ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʗʧʦʥʠʠ, 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ʢʚʘʥʪʦʚʦʡ ʠ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʂʶʩʶ ʋʥʠʚʝʨʩʠʪʝʪ. 

2. çʇʣʘʪʬʦʨʤʘ ʜʣʷ ʥʘʥʦʦʙʨʘʙʦʪʢʠè (16 ʠʥʩʪʠʪʫʪʦʚ). 

ʋʥʠʚʝʨʩʠʪʝʪ ʍʦʢʢʘʡʜʦ, ʋʥʠʚʝʨʩʠʪʝʪ ʊʦʭʦʢʫ, ʋʥʠʚʝʨʩʠʪʝʪ ʎʫʢʫʙʳ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʧʝʨʝʜʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʥʘʫʢ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʊʦʢʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʊʦʢʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʋʥʠʚʝʨʩʠʪʝʪ ɺʘʩʝʜʘ, ʋʥʠʚʝʨʩʠʪʝʪ 

ʅʘʛʦʷ, ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʊʦʡʦʪʳ, ʂʠʦʪʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʋʥʠʚʝʨʩʠʪʝʪ ʆʩʘʢʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʍʠʨʦʩʠʤʳ, ʋʥʠʚʝʨʩʠʪʝʪ ʂʘʛʘʚʘ, 

ʋʥʠʚʝʨʩʠʪʝʪ ʗʤʘʛʫʪʠ, ʌʦʥʜ ʂʠʪʘʢʶʩʶ ʧʦ ʨʘʟʚʠʪʠʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ  

3. çʇʣʘʪʬʦʨʤʘ ʩʠʥʪʝʟʘ ʤʦʣʝʢʫʣ ʠ ʤʘʪʝʨʠʘʣʦʚè (11 ʠʥʩʪʠʪʫʪʦʚ). 

ʀʥʩʪʠʪʫʪ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʠʤ. ʍʠʪʦʟʝ, ʋʥʠʚʝʨʩʠʪʝʪ ʊʦʭʦʢʫ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʗʧʦʥʠʷ. ʈʘʩʰʠʨʝʥʥʳʡ ʠʥʩʪʠʪʫʪ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʋʥʠʚʝʨʩʠʪʝʪ ʐʠʥʰʫ, ʋʥʠʚʝʨʩʠʪʝʪ ʅʘʛʦʷ, ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʅʘʛʦʷ, ʀʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʥʘʫʢ, ʋʥʠʚʝʨʩʠʪʝʪ ʆʩʘʢʠ, ʅʘʫʯʥʳʡ 

ʠʥʩʪʠʪʫʪ ʥʘʫʢʠ ʅʘʨʘ, ʋʥʠʚʝʨʩʠʪʝʪ ʂʶʩʶ 

 

ʈʠʩ. 57. NANOTECH Japan.  

ʀʩʪʦʯʥʠʢ: http://nanonet.mext.go.jp/ 

ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ 

ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʜʚʠʛʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʎʝʥʪʨʘ 

ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ 

http://nanonet.mext.go.jp/english/insti/platform/nf/
http://nanonet.mext.go.jp/english/insti/platform/ms/
http://nanonet.mext.go.jp/
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ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ (NIMS) ʠ ʗʧʦʥʩʢʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʘʛʝʥʪʩʪʚʝ (JST). 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʦʱʨʷʝʪʩʷ ʢʦʦʨʜʠʥʘʪʦʨʘʤʠ, ʠ ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʝʤʷʥ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʙʫʜʫʱʝʡ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʧʦ ʪʝʤʘʪʠʢʘʤ ʠ ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʝʤ ʠʟ-ʟʘ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ ʩʘʤʦʡ ʧʨʠʨʦʜʳ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. NTPJ ʩʪʨʝʤʠʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʩʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʥʘʫʢ ʦ ʞʠʟʥʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

 

ʈʠʩ. 58. ʊʝʤʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ NANOTECH  Japan.  

ʀʩʪʦʯʥʠʢ: http://nanonet.mext.go.jp/ 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʪʠʧʦʚ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ 

ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʚʦʡʪʠ ʚ ʥʘʟʚʘʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. 

½ ʊʝʭʥʠʯʝʩʢʘʷ ʢʦʥʩʫʣʴʪʘʮʠʷ: 

ʇʝʨʝʜ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʨʦʚʝʩʪʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ 

ʫʯʝʥʳʤʠ ʠʥʩʪʠʪʫʪʘ. ʆʥʠ ʤʦʛʫʪ ʟʘʜʘʚʘʪʴ ʥʘʫʯʥʳʝ ʚʦʧʨʦʩʳ ʠ ʫʪʦʯʥʷʪʴ ʜʝʪʘʣʠ 

ʧʦʜʨʦʙʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨ. 

½ ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ: 

http://nanonet.mext.go.jp/
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ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ - ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʦʤʦʱʠ ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʧʨʦʩʪʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʄʦʞʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʦʚʤʝʩʪʥʘʷ ʦʮʝʥʢʘ ʧʨʦʜʫʢʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʠʥʩʪʠʪʫʪʘʭ. 

½ ʊʝʭʥʠʯʝʩʢʠʡ ʧʦʤʦʱʥʠʢ: 

ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʤʦʱʴ - ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʧʦʤʦʱʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʩʘʤrʤ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʊʝʭʥʠʢ ʧʦʤʦʞʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʥʘʜʣʝʞʘʱʠʭ ʫʩʣʦʚʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʦʣʫʯʝʥʠʷ ʣʫʯʰʠʭ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ 

ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʤʘʰʠʥʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʙʦʪʝ ʩ ʪʝʭʥʠʢʦʤ, 

ʯʪʦʙʳ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

½ ɼʦʣʝʚʦʝ (ʩʦʚʤʝʩʪʥʦʝ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ - ʵʪʦ ʢʘʪʝʛʦʨʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʘʷ 

ʧʨʦʩʪʦ ʦʙʨʘʱʘʝʪʩʷ ʢ ʧʝʨʝʜʦʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʧʦʣʴʟʦʚʘʪʝʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʜʦʩʪʘʪʦʯʥʳʤ ʥʘʚʳʢʦʤ ʨʘʙʦʪʳ ʩ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ 

ʩʘʤʠ ʧʦ ʩʝʙʝ,  

2) ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ. ʇʨʦʮʝʜʫʨʘ ʫʪʚʝʨʞʜʝʥʠʷ ʘʥʘʣʦʛʠʯʥʘ ʩʦʚʤʝʩʪʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʦ ʠʥʩʪʠʪʫʪ-ʯʣʝʥ ʥʝ ʙʫʜʝʪ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ ʥʘʫʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ.  ʅʝʢʦʪʦʨʳʝ ʠʥʩʪʠʪʫʪʳ ʠʤʝʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

½ ʉʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʉʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʤʝʞʜʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʠʥʩʪʠʪʫʪʘʤʠ-ʯʣʝʥʘʤʠ NTPJ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʦʨʛʘʥʦʤ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. ʇʨʝʜʣʦʞʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʦʝʢʪʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʤʝʩʪʥʦ. ʇʫʙʣʠʢʘʮʠʷ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʘ ʪʘʢʞʝ 

ʧʘʪʝʥʪʥʘʷ ʟʘʷʚʢʘ ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʧʦʜ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ 100% ʧʘʪʝʥʪʘ ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʩ 

ʠʥʩʪʠʪʫʪʦʤ. ʇʨʝʜʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʦʙʨʝʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʫʯʥʳʭ, 
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ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʜʦʩʪʦʠʥʩʪʚ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʯʘʩʪʥʳʤʠ ʩʝʢʪʦʨʘʤʠ. 

 

ʈʠʩ. 59. ʉʘʡʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ, ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ (MEXT) ʗʧʦʥʠʠ.  

ʀʩʪʦʯʥʠʢ: http://nanonet.mext.go.jp/ 

ʇʦʩʢʦʣʴʢʫ çʅʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʗʧʦʥʠʷè ʩʧʦʥʩʠʨʫʝʪʩʷ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ, ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ (MEXT), 

ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʢʨʳʪʳ ʜʣʷ ʧʫʙʣʠʢʠ. ʆʜʥʘʢʦ 

ʧʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʪʣʦʞʝʥʘ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʚ ʩʣʫʯʘʝ 

ʥʘʫʯʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʘʪʝʥʪʦʚ. ʉʦʛʣʘʰʝʥʠʝ ʦʙ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʪʘʢʦʝ ʢʘʢ ʧʘʪʝʥʪ, ʜʦʣʞʥʦ ʦʙʩʫʞʜʘʪʴʩʷ 

ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʠʥʩʪʠʪʫʪʦʤ. ʊʦʪ, ʢʪʦ ʭʦʯʝʪ ʩʦʭʨʘʥʠʪʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʨʘʚʦ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʩʠʩʪʝʤ,r ʜʦʣʞʥʳ ʚʝʩʪʠ ʧʝʨʝʛʦʚʦʨʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩ ʠʥʩʪʠʪʫʪʘʤʠ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

ʈʠʩ. 60. ʇʨʠʤʝʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʗʧʦʥʠʠ.  

ʀʩʪʦʯʥʠʢ: https://eubusinessinjapan.eu/sectors/nanotechnology/ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʎʝʥʪʨ Nanoarchitectonics (MANA) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʜʝʚʷʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʗʧʦʥʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʣʷ 

http://nanonet.mext.go.jp/
https://eubusinessinjapan.eu/sectors/nanotechnology/
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ʧʨʦʛʨʘʤʤʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ (WPI) 

ʮʝʥʪʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʳ ʜʣʷ ʥʦʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʡ 

ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʚ ʤʠʨʝ ʩʪʘʥʜʘʨʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʩʨʝʜʫ, ʣʫʯʰʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʤʠʨʘ 

ʫʩʢʦʨʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ.

 

ʈʠʩ. 61. ʇʨʠʤʝʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ ʗʧʦʥʠʠ.  

ʀʩʪʦʯʥʠʢ: https://eubusinessinjapan.eu/sectors/nanotechnology/ 

MANA  ʨʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

½ ʠʟʫʯʝʥʠʝ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ nanoarchitectonics ʚ ʤʠʨʝ,  

½ ʢʦʦʧʝʨʘʮʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʚʳʩʰʝʤ ʫʨʦʚʥʝ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʩʦʙʨʘʥʥʳʭ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʩʨʝʜʫ, ʩʧʣʦʪʠʚʰʠʩʴ, ʩʣʦʚʥʦ ʚ çʧʣʘʚʠʣʴʥʦʤ ʢʦʪʣʝè. 

½ ʦʙʫʯʝʥʠʝ ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʩʤʝʣʠʣʠʩʴ 

ʚʢʣʶʯʠʪʴʩʷ ʚ ʩʣʦʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

½ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʪʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʫʯʥʦ -ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ, ʩʦʜʝʡʩʪʚʠʝ ʧʨʦʚʝʜʝʥʠʶ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʦ ʚʩʝʤ 

ʤʠʨʝ. 

 

ʈʠʩ. 62. ʂʣʘʩʪʝʨʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʥʘʥʦʠʥʜʫʩʪʨʠʠ.  

https://eubusinessinjapan.eu/sectors/nanotechnology/
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ʀʩʪʦʯʥʠʢ: https://www.clustercollaboration.eu/cluster-mapping 

 

ʈʠʩ. 63. ʂʣʘʩʪʝʨ ʥʘʥʦʤʝʜʠʮʠʥʳ ʗʧʦʥʠʠ.  

ʀʩʪʦʯʥʠʢ: https://www.clustercollaboration.eu/cluster-mapping 

iCONM ʩʫʱʝʩʪʚʫʝʪ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʫʤʥʦʝ ʦʙʱʝʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪ ʫʥʠʢʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʫʭʦʜʫ ʟʘ ʞʠʟʥʴ,ʁ ʚ ʢʦʪʦʨʳʭ ʣʶʜʠ 

ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʤʦʛʫʪ ʩʪʘʪʴ ʘʚʪʦʥʦʤʥʦ ʟʜʦʨʦʚʳʤʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʦʟʜʘʥʘ, 

ʯʪʦʙʳ: 

½ ʋʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʥʝʨʘʟʨʝʰʠʤʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʫʛʨʦʞʘʶʪ ʤʠʨʫ. 

½ ʋʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʧʘʮʠʝʥʪʦʚ ʠ ʦʙʱʝʩʪʚʘ, ʧʦʚʳʩʠʪʴ 

ʢʘʯʝʩʪʚʦ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

½ ʆʙʲʝʜʠʥʠʪʴ ʷʧʦʥʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʢʦʤʧʘʥʠʠ. 

½ ʉʦʟʜʘʪʴ ʩʦʮʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʝʨʝʜʘʯʠ ʠ ʪʨʘʥʩʬʝʨʪʘ ʠʥʥʦʚʘʮʠʡ. 

½ ʉʬʦʨʤʠʨʦʚʘʪʴ ʩʦʦʙʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʙʲʝʜʠʥʷʝʪ ʵʢʩʧʝʨʪʦʚ, 

ʤʝʩʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʛʨʘʞʜʘʥ. 

½ ʋʩʠʣʠʪʴ ʩʦʮʠʘʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʪʨʘʪʝʛʠʷ ʨʝʛʠʦʥʘ ʊʦʢʘʡ - çʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʢʘʢ ʚʝʜʫʱʠʡ ʤʠʨʦʚʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨè,  ʮʝʣʴ - ʩʦʟʜʘʪʴ ʢʣʘʩʪʝʨ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʨʝʛʠʦʥʘ ʊʦʢʘʡ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʧʝʨʝʜʦʚʳʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʚʝʜʫʱʠʭ ʦʩʥʦʚʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʘʚʪʦʤʦʙʠʣʴʥʦʡ, ʩʪʘʥʢʦʚʦʡ ʠ 

ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

https://www.clustercollaboration.eu/cluster-mapping
https://www.clustercollaboration.eu/cluster-mapping
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ɼʝʚʠʟʦʤ ʵʪʦʡ ʢʣʘʩʪʝʨʥʦʡ ʠʥʠʮʠʘʪʠʚʳ ʷʚʣʷʝʪʩʷ çʉʦʟʜʘʥʠʝ ʚʩʝʤʠʨʥʦ 

ʠʟʚʝʩʪʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʨʘʩʰʠʨʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠ ʫʩʪʨʦʡʩʪʚè. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʟʥʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʝʥʝʨʠʠ ʚ ʦʙʣʘʩʪʠ ʧʣʘʟʤʳ, ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ (R & D), ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʙʦʣʴʰʝʡ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝ ʧʝʨʝʜʦʚʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʵʢʦʥʦʤʠʪʴ ʵʥʝʨʛʠʶ ʠ ʩʥʠʞʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʣʦʞʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʦʪʠʧʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʚ ʨʝʛʠʦʥʝ ʚ ʮʝʣʷʭ ʩʦʜʝʡʩʪʚʠʷ ʧʝʨʝʜʘʯʝ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

ʈʠʩ. 64. ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʢʣʘʩʪʝʨʘʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʗʧʦʥʠʠ.  

ʀʩʪʦʯʥʠʢ: https://www.clustercollaboration.eu/cluster-mapping 

ʇʨʠʤʝʨʦʤ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʤʦʞʝʪ ʙʳʪʴ Fujitsu 

Laboratories, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʤʠʩʩʠʶ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʩʦʮʠʘʣʴʥʳʤ ʠʥʥʦʚʘʮʠʷʤ 

ʠ ʨʦʩʪʫ ʛʨʫʧʧʳ Fujitsu.  

 

ʈʠʩ. 65. Fujitsu Laboratories ʗʧʦʥʠʠ.  
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ʀʩʪʦʯʥʠʢ: http://www.fujitsu.com/jp/group/ 

ʕʪʦ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʀʂʊ, 

ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʩʪʨʦʡʩʪʚ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʝʪʝʡ ʠ 

ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ ʜʦ ʩʦʟʜʘʥʠʷ ʨʝʰʝʥʠʡ ʠ ʫʩʣʫʛ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

 

ʈʠʩ. 66. ʉʪʨʫʢʪʫʨʘ ʮʝʣʝʡ Fujitsu Laboratories. 

ʀʩʪʦʯʥʠʢ: http://www.fujitsu.com/jp/group/ 

Hyperconnected Cloud (ʛʠʧʝʨʩʚʷʟʘʥʥʳʝ ʦʙʣʘʢʘ) - ʵʪʦ ʙʫʜʫʱʘʷ ʮʠʬʨʦʚʘʷ 

ʙʠʟʥʝʩ-ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʢʦʪʦʨʫʶ 

Fujitsu Laboratories ʧʨʦʜʚʠʛʘʝʪ ʢʘʢ ʩʚʦʝ ʚʠʜʝʥʠʝ R & D ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ 

ʩʭʝʤʫ. ʕʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ 2020 ʛʦʜʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ 

ʛʠʧʝʨʩʚʷʟʘʥʥʳʡ ʤʠʨ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ ʚʝʜʫʱʠʭ  ʩʪʨʘʥ, ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ ʠʭ ʦʧʳʪ ʚ ʩʣʝʜʫʶʱʝʤ ʚʳʚʦʜʝ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʟʘʩʪʘʚʣʷʝʪ ʚʩʝ ʩʪʨʘʥʳ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʧʨʦʝʢʪʳ, ʥʦ ʠ 

ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʫʶ ʩʨʝʜʫ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, 

ʧʨʦʜʚʠʛʘʪʴ ʠʜʝʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʙʫʜʫʱʝʛʦ ʚ ʩʦʮʠʫʤʝ, ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʳʩʦʯʘʡʰʝʛʦ ʫʨʦʚʥʷ ʢʘʢ ʜʣʷ ʥʘʫʢʠ, ʪʘʢ ʠ ʜʣʷ 

ʙʠʟʥʝʩʘ. 

ʌʦʢʫʩ ʌʦʨʩʘʡʪʘ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʚʳʛʦʜʥʦʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʘʝʪ 

ʢʘʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʦʥʝʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʝʜʦʚʦʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʪʘʢ 

ʠ ʩʙʦʨ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦʵʪʘʧʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʥʦʥʘʫʢʠ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. ʆʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʫʢʦʚʦʜʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

http://www.fujitsu.com/jp/group/
http://www.fujitsu.com/jp/group/


165 

 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʣʷ ʨʝʰʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʯʝʣʦʚʝʯʝʩʪʚʦʤ.23 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ. 

ɹʘʣʘʥʩʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʵʥʝʨʛʠʠ ʧʨʠ ʟʘʱʠʪʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʧʦʤʦʞʝʪ 

ʨʝʰʠʪʴ ʜʠʣʝʤʤʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʘʥʝʪʥʳʭ 

ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʝʥʝʨʘʮʠʠ, ʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

2. ʏʠʩʪʘ ̫ʚʦʜʘ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʉʧʨʦʩ ʥʘ ʧʨʝʩʥʫʶ ʚʦʜʫ ʨʘʩʪʝʪ. ʋʯʠʪʳʚʘʷ ʥʳʥʝʰʥʠʝ ʪʝʤʧʳ 

ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ, ʢ 2050 ʛʦʜʫ ʦʢʦʣʦ 2/3 

ʤʠʨʘ ʧʦʩʪʨʘʜʘʶʪ ʦʪ ʟʘʩʫʭʠ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʨʝʰʠʪʴ ʵʪʫ 

ʧʨʦʙʣʝʤʫ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʦʯʠʩʪʢʠ ʠ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ. 

3. ʋʣʫʯʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ. 

ʃʶʜʠ ʞʠʚʫʪ ʜʦʣʴʰʝ, ʥʦ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʨʘʢ ʧʨʦʜʦʣʞʘʶʪ 

ʫʙʠʚʘʪʴ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʚ ʛʦʜ. ʀʟ-ʟʘ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʢ 2020 ʛʦʜʫ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴʩʷ ʯʠʩʣʦ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʨʘʢʘ ʥʘ 50%. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʫʣʫʯʰʠʪ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʶʜʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʜʦʩʪʘʚʢʠ 

ʣʝʢʘʨʩʪʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʝʨʘʧʠʠ. 

4. ʀʩʮʝʣʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʥʘʙʦʨʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ 

ʚʩʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʧʦʣʴʟʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ɹʦʣʝʝ ʧʨʦʯʥʳʝ, ʙʦʣʝʝ 

ʣʝʛʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʚʦʣʦʢʥʘ ʫʤʝʥʴʰʘʶʪ ʦʢʨʘʰʠʚʘʥʠʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʪʤʳʚʘʥʠʝ, ʘ ʥʝʜʦʨʦʛʠʝ ʥʘʥʦʩʝʥʩʦʨʳ ʧʦʟʚʦʣʷʪ ʩʜʝʣʘʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʩʪʫʧʥʳʤ. ɺ ʙʦʣʝʝ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʥʘʥʦʩʠʩʪʝʤ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʪʳ ʩ 

ʥʝʙʦʣʴʰʠʤʠ ʦʪʭʦʜʘʤʠ. 

                                                           
23 https://foresight.org/ 
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5. ʄʘʢʩʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɼʘʚʣʝʥʠʝ ʥʘ ʤʠʨʦʚʳʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, 

ʘ ʫʨʦʞʘʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʦʢʨʘʪʠʣʠʩʴ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʢ 2050 ʛʦʜʫ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʤʠʨʝ ʚʦʟʨʘʩʪʝʪ ʜʦ 8,9 ʤʣʨʜ. ʯʝʣʦʚʝʢ, ʯʪʦ 

ʧʨʝʜʲʷʚʣʷʝʪ ʝʱʝ ʙʦʣʴʰʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. ʇʨʝʮʠʟʠʦʥʥʦʝ 

ʟʝʤʣʝʜʝʣʠʝ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʩʦʟʜʘʥʠʝ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ - ʵʪʦ ʥʝʩʢʦʣʴʢʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʭ ʜʣʷ ʙʫʜʫʱʝʛʦ ʧʨʦʜʫʢʪʦʚʦʛʦ ʙʘʣʘʥʩʘ ʚ ʤʠʨʝ. 

6. ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʩʝʤ. 

ʏʝʣʦʚʝʯʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʩʦʪʨʫʜʥʠʯʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ 

ʚʳʥʫʞʜʝʥʦ ʚʩʝ ʯʘʱʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʙʝʜʩʪʚʠʷ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʫʛʨʦʟʳ 

ʚʳʞʠʚʘʥʠʶ. ʅʝʦʙʭʦʜʠʤʘ çʧʣʘʥʝʪʘʨʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘè, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ 

ʙʳʩʪʨʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʤʝʞʢʫʣʴʪʫʨʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. ʇʨʠʤʝʥʝʥʠʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʵʣʝʢʪʨʦʥʠʢʝ ʫʚʝʣʠʯʠʪ ʜʦʩʪʫʧ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ 

ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʘʤʷʪʠ, ʩʝʪʝʡ, ʧʨʦʮʝʩʩʦʨʦʚ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

7. ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʢʦʩʤʦʩʘ. 

ʉʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʶʪʩʷ 

ʟʘʪʨʘʪʳ, ʥʘʜʝʞʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ 

ʙʫʜʫʪ ʨʝʰʘʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʪʦʧʣʠʚʘ, ʫʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʫʥʠʬʦʨʤʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

4.2. ʇʨʦʮʝʜʫʨʳ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʅʉʂ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʅʉʂ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ - ʥʘʥʦʠʥʜʫʩʪʨʠʷ (ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ 

ʦʪʨʘʩʣʠ) ʠ ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ ʢʚʘʣʠʬʠʢʘʮʠʡ - ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ 

ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʝʪ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʩʳʣʦʢ, ʥʝʪ ʝʜʠʥʦʛʦ 

ʢʦʜʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʝr ʙʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʣʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦʣʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʜʣʷ ʤʦʣʦʜʝʞʠ, 
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ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʫʯʝʥʳʭ ʪʝʤʳ ʚʳʙʦʨʘ ʪʨʘʝʢʪʦʨʠʡ ʠ 

ʤʝʪʦʜʦʚ ʧʝʨʝʢʚʘʣʠʬʠʢʘʮʠʠ ʠʣʠ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʝʢʪʦʨ ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʙʫʜʫʱʝʛʦ. ʊʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʧʨʷʤʦʛʦ ʦʙʨʘʱʝʥʠʷ ʢ ʪʝʤʘʤ ʥʘʥʦʠʥʜʫʩʪʨʠʠ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʠʣʠ ʨʘʙʦʪʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʨʘʙʦʪʳ ʩ ʫʞʝ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʦʠʩʢʘʪʝʣʝʤ. ɽʩʣʠ 

ʞʝ ʛʦʚʦʨʠʪʴ ʦ ʨʘʩʰʠʨʝʥʠʠ ʩʝʢʪʦʨʘ ʠ ʚʦʚʣʝʯʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠʣʠ 

çʥʦʚʠʯʢʦʚè ʠʟ ʠʥʳʭ ʦʪʨʘʩʣʝʡ, ʪʦ ʪʘʢʘʷ ʨʘʙʦʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʘ ʫ 

ʚʩʝʭ ʩʪʨʘʥ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʉʠʥʛʘʧʫʨʘ. ɺ ʥʝʤ ʚʩʷ ʨʘʙʦʪʘ ʩʪʨʦʠʪʩʷ ʩ ʤʘʩʩʦʚʦʡ 

ʧʨʦʧʘʛʘʥʜʦʡ ʚ ʠʥʪʝʨʝʩʘʭ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʢʣʶʯʝʥʠʝʤ ʧʨʦʩʪʳʭ ʠ ʜʦʩʪʫʧʥʳʭ 

ʤʫʣʴʪʬʠʣʴʤʦʚ, ʚʠʜʝʦʨʦʣʠʢʦʚ ʠ ʜʨʫʛʠʭ, ʷʨʢʠʭ ʤʝʜʠʡʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤ SmartNation, DigitalWorld. 

 

ʈʠʩ. 67. Smart Nation ʉʠʥʛʘʧʫʨ.. 

ʀʩʪʦʯʥʠʢ: https://www.smartnation.sg/ 

ʆʙʱʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʇʨʦʛʨʘʤʤʳ SMART NATION ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʟʫ ʚʳʡʪʠ ʥʘ ʩʚʷʟʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʪʝʤʘʤ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

 

ʈʠʩ. 68. Smart Nation Fellowship (ʇʨʦʛʨʘʤʤʘ ʩʪʠʧʝʥʜʠʡ Smart Nation) ʉʠʥʛʘʧʫʨ. 

ʀʩʪʦʯʥʠʢ: https://fellowships.data.gov.sg/ 

https://www.smartnation.sg/
https://fellowships.data.gov.sg/
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ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʛʣʦʙʘʣʴʥʳʭ ʩʘʡʪʘʭ ʙʝʟ 

ʩʧʝʮʠʘʣʴʥʦʡ ʢʘʪʘʣʦʛʠʟʘʮʠʠ ʠʣʠ ʫʟʢʦʧʨʦʬʠʣʴʥʳʭ ʨʝʩʫʨʩʘʭ, ʪ.ʝ. ʪʨʝʙʫʶʪ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʚʳʢʘ ʜʣʷ ʧʦʠʩʢʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ. 

 

ʈʠʩ. 69. ʌʨʘʥʮʫʟʩʢʘʷ ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. 

ʀʩʪʦʯʥʠʢ: https://www.masteretudes.fr/ 

ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʥʘʡʪʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʨʦʩʩʠʡʩʢʠʝ ʚʫʟʳ. ʆʜʥʘʢʦ ʩʩʳʣʢʠ 

ʥʘ ʵʪʦʪ ʩʘʡʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʪ.ʝ. ʛʣʦʙʘʣʴʥʳʡ ʧʦʠʩʢ ʪʨʝʙʫʝʪ 

ʧʦʥʠʤʘʥʠʷ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤ ʩʝʤʘʥʪʠʢʠ ʠ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʥʫʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʣʫʯʘʝ ʞʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʧʝʨʚʠʯʥʦʛʦ ʚʳʙʦʨʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʥʝ ʨʘʙʦʪʘʶʪ. 

https://www.masteretudes.fr/























































































