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1. ʋʚʦʜ 
 

  

 ʇʨʝʛʣʝʜʲʪ ʠ ʦʙʦʙʱʘʚʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ 

ʥʘ ʥʘʫʢʠʪʝ ʟʘ 2025 ʛ. ʧʦʪʚʲʨʞʜʘʚʘʪ ʢʣʶʯʦʚʘʪʘ Ⱬ ʨʦʣʷ ʢʘʪʦ ʚʦʜʝʱ ʥʘʮʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʟʘ 

ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʠʥʦʚʘʮʠʠ ʠ ʝʢʩʧʝʨʪʥʘ ʧʦʜʢʨʝʧʘ ʚ ʧʦʣʟʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʠ 

ʠʢʦʥʦʤʠʢʘʪʘ. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʜʠʥʘʤʠʯʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʩʨʝʜʘ ʠ ʟʘʩʠʣʝʥʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʩʚʲʨʟʘʥʠ ʩ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ, ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʝʥʝʨʛʠʡʥʘ ʩʠʛʫʨʥʦʩʪ, ɸʢʘʜʝʤʠʷʪʘ ʜʦʧʨʠʥʘʩʷ ʘʢʪʠʚʥʦ ʩ ʥʘʫʯʝʥ 

ʧʦʪʝʥʮʠʘʣ, ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ ʥʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ. 

 ʇʨʝʟ ʠʟʤʠʥʘʣʘʪʘ ʛʦʜʠʥʘ ʥʘʫʯʥʠʪʝ ʟʚʝʥʘ ʥʘ ɹɸʅ ʨʝʘʣʠʟʠʨʘʭʘ ʟʥʘʯʠʤʠ ʧʦʩʪʠʞʝʥʠʷ 

ʚ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʦʙʣʘʩʪʠ ï ʦʪ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʜʦ ʧʨʠʣʦʞʥʠ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʧʦʪʝʥʮʠʘʣ ʟʘ ʠʥʜʫʩʪʨʠʘʣʥʦ ʚʥʝʜʨʷʚʘʥʝ. ɿʘʩʠʣʝʥʦ ʙʝ ʫʯʘʩʪʠʝʪʦ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ ʠ 

ʧʘʨʪʥʴʦʨʩʪʚʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʦʛʨʘʤʠ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 

ʠʥʦʚʘʮʠʠ, ʢʦʝʪʦ ʜʦʧʨʠʥʝʩʝ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʚʠʜʠʤʦʩʪʪʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ 

ʙʲʣʛʘʨʩʢʘʪʘ ʥʘʫʢʘ. ɿʚʝʥʘʪʘ ʥʘ ɹɸʅ ʫʯʘʩʪʚʘʪ ʘʢʪʠʚʥʦ ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʠ ʧʦʜʜʲʨʞʘʥʝʪʦ  ʥʘ 

ʦʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ ʦʙʝʢʪʠʪʝ ʥʘ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʩʪʨʘʥʘʪʘ, 

ʚʢʣʶʯʝʥʠ ʚ ʅʘʮʠʦʥʘʣʥʘʪʘ ʧʲʪʥʘ ʢʘʨʪʘ ʟʘ ʥʘʫʯʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ (ʅʇʂʅʀ) (2017ï2030). 

ʇʨʝʟ 2025 ʛ. ʩʪʘʨʪʠʨʘʭʘ ʧʨʦʝʢʪʠʪʝ ʩ ʬʠʥʘʥʩʦʚʘʪʘ ʧʦʜʢʨʝʧʘ ʥʘ ʇʨʦʛʨʘʤʘ Ăʅʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʠʥʦʚʘʮʠʠ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ ʠʥʪʝʣʠʛʝʥʪʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷñ 2021ï2027 ʛ. 

(ʇʅʀʀɼʀʊ) ʟʘ ʫʩʪʦʡʯʠʚʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʟʜʘʜʝʥʠʪʝ ʮʝʥʪʨʦʚʝ ʟʘ ʚʲʨʭʦʚʠ ʧʦʩʪʠʞʝʥʠʷ ʠ 

ʮʝʥʪʨʦʚʝ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ ʧʲʣʥʦʮʝʥʥʦʪʦ ʠʤ ʠʥʪʝʛʨʠʨʘʥʝ ʚ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʠ 

ʠʥʦʚʘʮʠʦʥʥʘ ʝʢʦʩʠʩʪʝʤʘ ʥʘ ʩʪʨʘʥʘʪʘ. ɹɸʅ ʢʦʦʨʜʠʥʠʨʘ ʪʨʠ ʠ ʫʯʘʩʪʚʘ ʚ ʜʨʫʛʠ ʜʚʝ 

ʥʘʮʠʦʥʘʣʥʠ ʥʘʫʯʥʠ ʧʨʦʛʨʘʤʠ, ʠʥʠʮʠʠʨʘʥʠ ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ 2017ï2030 ʛ.   

 ʇʘʨʘʣʝʣʥʦ ʩ ʪʦʚʘ ɸʢʘʜʝʤʠʷʪʘ ʧʨʦʜʲʣʞʠ ʜʘ ʠʟʧʲʣʥʷʚʘ ʩʚʦʷʪʘ ʦʙʱʝʩʪʚʝʥʘ ʤʠʩʠʷ 

ʯʨʝʟ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʝʢʩʧʝʨʪʥʠ ʩʪʘʥʦʚʠʱʘ, ʧʦʜʢʨʝʧʘ ʥʘ ʜʲʨʞʘʚʥʠ ʧʦʣʠʪʠʢʠ ʠ ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʩʪʚʝʥʠʷ ʜʝʙʘʪ ʧʦ ʢʣʶʯʦʚʠ ʪʝʤʠ. ʏʨʝʟ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʘʥʘʣʠʟʠ ʠ ʩʪʘʥʦʚʠʱʘ 

ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʲʧʨʦʩʠ ʦʪ ʥʘʮʠʦʥʘʣʥʦ ʟʥʘʯʝʥʠʝ, ʯʨʝʟ ʫʯʘʩʪʠʝ ʚ ʝʢʩʧʝʨʪʥʠ ʦʨʛʘʥʠ ʠ 

ʢʦʤʠʪʝʪʠ, ʫʯʝʥʠʪʝ ʥʘ ɹɸʅ ʧʦʜʧʦʤʘʛʘʪ ʜʲʨʞʘʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ ʤʝʩʪʥʘʪʘ ʚʣʘʩʪ ʧʨʠ 

ʚʟʝʤʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʠʨʘʥʠ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʠ ʨʝʰʝʥʠʷ.  

 ɸʢʘʜʝʤʠʷʪʘ ʠʛʨʘʝ ʚʘʞʥʘ ʨʦʣʷ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʦʚʘʮʠʠʪʝ ʠ ʪʨʘʥʩʬʝʨʘ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ. ʏʨʝʟ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʦʚʘʮʠʦʥʥʠʷ ʩʠ ʧʦʪʝʥʮʠʘʣ ʠ ʧʨʠʣʦʞʥʦ-ʦʨʠʝʥʪʠʨʘʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʮʝʣʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʘ ʩʨʝʜʘ ʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘ ʙʘʟʘ ʟʘ 

ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʥ ʪʨʘʥʩʬʝʨ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʝʢʦʣʦʛʦʩʲʦʙʨʘʟʥʠʪʝ ʠ ʮʠʬʨʦʚʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩ ʦʛʣʝʜ ʥʘ ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʩʪʨʘʥʘʪʘ. 

ʋʩʠʣʠʷʪʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʧʦʜʦʙʨʝʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ 

ʫʙʝʜʝʥʦʩʪ ʚ ʧʦʚʝʯʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩʘ ʚ ʧʦʣʟʘʪʘ ʦʪ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʠʢʦʥʦʤʠʢʘ, 

ʦʩʥʦʚʘʥʘ ʥʘ ʟʥʘʥʠʷ. 

 ʉʲʱʝʩʪʚʝʥ ʘʩʧʝʢʪ ʦʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ɹɸʅ ʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ Ⱬ ʤʠʩʠʷ. ʇʨʝʟ 2025 ʛ. 

ɸʢʘʜʝʤʠʷʪʘ ʘʢʪʠʚʥʦ ʨʘʙʦʪʠ ʩ ʫʯʝʥʠʮʠ ʠ ʤʣʘʜʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʯʨʝʟ ʤʥʦʞʝʩʪʚʦ ʠʥʠʮʠʘʪʠʚʠ 

ʥʘ ʎʝʥʪʲʨʘ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʋʯʝʥʠʯʝʩʢʠʷ ʠʥʩʪʠʪʫʪ ʥʘ ɹɸʅ. ʇʦ ʇʨʦʛʨʘʤʘ Ăʄʣʘʜʠ ʫʯʝʥʠ ʠ 

ʧʦʩʪʜʦʢʪʦʨʘʥʪʠ ï 2ñ ʩʘ ʬʠʥʘʥʩʠʨʘʥʠ ʧʨʦʝʢʪʠ ʥʘ 102 ʧʦʩʪʜʦʢʪʦʨʘʥʪʠ ʠ ʤʣʘʜʠ ʫʯʝʥʠ.  
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ʊʦʚʘ ʧʦʜʧʦʤʘʛʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʣʝʜʚʘʱʦʪʦ ʧʦʢʦʣʝʥʠʝ ʫʯʝʥʠ ʠ ʥʘʩʲʨʯʘʚʘ ʠʥʪʝʨʝʩʘ ʢʲʤ 

ʥʘʫʢʘʪʘ ʩʨʝʜ ʤʣʘʜʠʪʝ ʭʦʨʘ. 

 ɹɸʅ ʠʟʧʲʣʥʷʚʘ ʚʘʞʥʘ ʢʫʣʪʫʨʥʘ ʠ ʦʙʱʝʩʪʚʝʥʘ ʬʫʥʢʮʠʷ. ʏʨʝʟ ʩʚʦʠʪʝ ʤʫʟʝʠ, ʘʨʭʠʚʠ, 

ʙʠʙʣʠʦʪʝʢʠ ʠ ʧʫʙʣʠʯʥʠ ʩʲʙʠʪʠʷ ʪʷ ʩʲʭʨʘʥʷʚʘ ʠ ʧʦʧʫʣʷʨʠʟʠʨʘ ʙʲʣʛʘʨʩʢʦʪʦ ʥʘʫʯʥʦ, ʝʟʠʢʦʚʦ 

ʠ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʥʘʨʘʩʪʚʘʱʘ ʥʫʞʜʘ ʦʪ ʜʦʩʪʦʚʝʨʥʘ ʠʥʬʦʨʤʘʮʠʷ, 

ɸʢʘʜʝʤʠʷʪʘ ʦʩʪʘʚʘ ʥʘʜʝʞʜʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʟʥʘʥʠʝ ʠ ʘʚʪʦʨʠʪʝʪʝʥ ʛʣʘʩ ʚ ʦʙʱʝʩʪʚʝʥʠʷ ʜʝʙʘʪ. 

 ʎʝʥʪʨʘʣʥʦ ʩʲʙʠʪʠʝ ʚ ʢʘʣʝʥʜʘʨʘ ʥʘ ɹɸʅ ʙʝʰʝ ʦʪʙʝʣʷʟʚʘʥʝʪʦ ʥʘ 155 ʛʦʜʠʥʠ ʦʪ 

ʫʯʨʝʜʷʚʘʥʝʪʦ ʥʘ Ăʇʝʨʠʦʜʠʯʝʩʢʦ ʩʧʠʩʘʥʠʝñ ʧʨʝʟ 1870 ʛ. ï ʧʲʨʚʦʪʦ ʥʘʫʯʥʦ ʠʟʜʘʥʠʝ ʥʘ 

ʩʲʚʨʝʤʝʥʥʘ ɹʲʣʛʘʨʠʷ, ʢʦʝʪʦ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʩʲʱʝʩʪʚʫʚʘ ʢʘʪʦ Ăʉʧʠʩʘʥʠʝ ʥʘ ɹɸʅñ. 

ɿʘʤʝʩʪʥʠʢ-ʤʠʥʠʩʪʲʨʲʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ ʘʢʘʜ. ʅʠʢʦʣʘʡ ɺʠʪʘʥʦʚ ʧʦʜʯʝʨʪʘ 

ʨʦʣʷʪʘ ʥʘ ɸʢʘʜʝʤʠʷʪʘ ʢʘʪʦ ʩʪʦʞʝʨ ʥʘ ʟʥʘʥʠʝʪʦ ʠ ʜʚʠʛʘʪʝʣ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷʪʘ ʥʘ 

ʜʲʨʞʘʚʘʪʘ. ʇʨʝʜʩʪʘʚʝʥʘ ʙʝʰʝ ʠʟʣʦʞʙʘ ʧʦʩʚʝʪʝʥʘ ʥʘ ʛʦʜʠʰʥʠʥʘʪʘ ʠ ʙʝʰʝ ʧʦʢʘʟʘʥʦ  

ʧʲʨʚʦʪʦ ʠʟʜʘʥʠʝ ʥʘ Ăʇʝʨʠʦʜʠʯʝʩʢʦ ʩʧʠʩʘʥʠʝñ ï ʧʫʙʣʠʢʫʚʘʥʦ ʚ ɹʨʘʠʣʘ ʧʨʝʟ 1870 ʛ. ʠ 

ʩʲʭʨʘʥʷʚʘʥʦ ʚ ʎʝʥʪʨʘʣʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ ɹɸʅ. ɸʢʘʜ. ʀʚʘʥ ʀʚʘʥʦʚ, ʛʣʘʚʝʥ ʨʝʜʘʢʪʦʨ ʥʘ 

Ăʉʧʠʩʘʥʠʝ ʥʘ ɹɸʅñ, ʙʝʰʝ ʫʜʦʩʪʦʝʥ ʩʲʩ ʟʣʘʪʝʥ ʧʦʯʝʪʝʥ ʧʣʘʢʝʪ ʟʘ ʮʷʣʦʩʪʝʥ ʧʨʠʥʦʩ ʢʲʤ 

ʜʫʭʦʚʥʦʪʦ ʠʟʨʘʩʪʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʥʘʨʦʜ. 

 

 ɼʝʥʷʪ ʥʘ ʥʘʨʦʜʥʠʪʝ ʙʫʜʠʪʝʣʠ ʙʝʰʝ ʦʪʙʝʣʷʟʘʥ ʩ ʯʝʩʪʚʘʥʝ ʥʘ 175-ʛʦʜʠʰʥʠʥʘʪʘ ʦʪ 

ʨʦʞʜʝʥʠʝʪʦ ʥʘ ʀʚʘʥ ɺʘʟʦʚ. ʎʝʥʪʨʘʣʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʠ ʅʘʫʯʥʠʷʪ ʘʨʭʠʚ ʧʨʝʜʩʪʘʚʠʭʘ 

ʠʟʣʦʞʙʘ, ʧʦʩʚʝʪʝʥʘ ʥʘ ʛʦʣʝʤʠʷ ʧʠʩʘʪʝʣ. ɽʢʩʧʦʟʠʮʠʷʪʘ ʚʢʣʶʯʚʘ ʥʘʜ 1 000 ʠʟʜʘʥʠʷ ʦʪ 

ʬʦʥʜʦʚʝʪʝ ʥʘ ʙʠʙʣʠʦʪʝʢʘʪʘ, ʘʨʭʠʚʥʠ ʜʦʢʫʤʝʥʪʠ, ʧʠʩʤʘ ʠ ʩʪʠʭʦʪʚʦʨʝʥʠʷ, ʢʘʢʪʦ ʠ ʮʝʥʥʠʷ 

ʝʢʩʧʦʥʘʪ Ăʉʨʝʙʲʨʥʘʪʘ ʣʠʨʘñ ï ʜʘʨ ʦʪ ʖʙʠʣʝʡʥʠʷ ʢʦʤʠʪʝʪ ʟʘ ʧʲʨʚʠʷ ʶʙʠʣʝʡ ʥʘ ʧʦʝʪʘ ʧʨʝʟ 

1895 ʛ., ʠʟʨʘʙʦʪʝʥ ʧʦ ʧʦʨʲʯʢʘ ʚʲʚ ɺʠʝʥʘ. ɺ ʧʨʘʟʥʠʯʥʦʪʦ ʩʠ ʦʙʨʲʱʝʥʠʝ ʧʨʝʜʩʝʜʘʪʝʣʷʪ ʥʘ 

ɹɸʅ ʯʣ.-ʢʦʨ. ɽʚʝʣʠʥʘ ʉʣʘʚʯʝʚʘ ʦʪʙʝʣʷʟʘ, ʯʝ ʚʩʷʢʦ ʚʨʝʤʝ ʠʤʘ ʥʫʞʜʘ ʦʪ ʩʚʦʠ ʙʫʜʠʪʝʣʠ, 

ʢʦʠʪʦ ʯʨʝʟ ʟʥʘʥʠʝ ʠ ʧʦʯʪʝʥʦʩʪ ʦʩʚʝʪʷʚʘʪ ʧʲʪʷ ʥʘʧʨʝʜ ʠ ʧʨʝʜʧʘʟʚʘʪ ʦʙʱʝʩʪʚʦʪʦ ʦʪ ʟʘʙʨʘʚʘ 

ʠ ʧʦʚʪʦʨʝʥʠʝ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʪʝ ʛʨʝʰʢʠ. ɸʢʘʜ. ʀʚʘʥ ɻʨʘʥʠʪʩʢʠ ʠʟʥʝʩʝ ʩʣʦʚʦ ʥʘ ʪʝʤʘ 

Ăɹʫʜʠʪʝʣʠʪʝ ʠ ʜʫʭʦʚʥʦʪʦ ʚʲʟʨʘʞʜʘʥʝ ʥʘ ʆʪʝʯʝʩʪʚʦʪʦñ.  

 ʎʝʨʝʤʦʥʠʷ ʧʦ ʦʬʠʮʠʘʣʥʦʪʦ ʥʘʠʤʝʥʫʚʘʥʝ ʥʘ ʩʦʬʠʡʩʢʦʪʦ ʣʝʪʠʱʝ ʥʘ ʠʤʝʪʦ ʥʘ 

ɸʧʦʩʪʦʣʘ ʥʘ ʩʚʦʙʦʜʘʪʘ ʩʝ ʧʨʦʚʝʜʝ ʥʘ 17 ʬʝʚʨʫʘʨʠ 2025 ʛ. ʧʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ 

ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ ʠ ʧʦʜʢʨʝʧʝʥʦ ʦʪ 

ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʩʲʦʙʱʝʥʠʷʪʘ. ɸʢʘʜ. ʖʣʠʘʥ ʈʝʚʘʣʩʢʠ 

ʦʪʙʝʣʷʟʘ, ʯʝ ʠʜʝʷʪʘ ʩʲʱʝʩʪʚʫʚʘ ʦʪ 2009 ʛ. ʠ 

ʧʨʠʧʦʤʥʠ ʜʲʣʛʦʛʦʜʠʰʥʠʪʝ ʫʩʠʣʠʷ ʥʘ 

ʦʙʱʝʩʪʚʝʥʠʮʠ, ʫʯʝʥʠ, ʜʝʡʮʠ ʥʘ ʠʟʢʫʩʪʚʦʪʦ ʠ 

ʢʫʣʪʫʨʘʪʘ, ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʜʲʨʞʘʚʥʘʪʘ 

ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʟʘ ʠʤʝʥʫʚʘʥʝʪʦ ʥʘ ʣʝʪʠʱʝʪʦ.  

ʇʨʝʜʩʝʜʘʪʝʣʷʥʘɹɸʅ,ʯʣ.-ʢʦʨ. ɽʚʝʣʠʥʘʉʣʘʚʯʝʚʘʚʨʲʯʠʧʦʯʝʪʝʥʇʣʘʢʝʪʥʘɹɸʅïɿʃɸʊɽʅʥʘɻʣʘʚʥʠʷʈʝʜʘʢʪʦʨʘʢʘʜ. ʀʚʘʥʀʚʘʥʦʚ,ʧʦʧʦʚʦʜ

ʥʘʚʲʨʰʚʘʥʝʪʦʥʘ155ʛʦʜʠʰʥʠʦʪʫʯʨʝʜʷʚʘʥʝʪʦʥʘĂʇʝʨʠʦʜʠʯʝʩʢʦʪʦʩʧʠʩʘʥʠʝñ,ʧʨʝʨʘʩʥʘʣʦʚʩʲʚʨʝʤʠʝʪʦʢʘʪʦĂʉʧʠʩʘʥʠʝʥʘɹɸʅñ
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 ɿʘ ʧʲʨʚʠ ʧʲʪ ʧʨʝʜ ʧʫʙʣʠʢʘ ʚ ʅʘʮʠʦʥʘʣʥʠʷ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ ʩ ʤʫʟʝʡ ʧʨʠ 

ɹɸʅ (ʅɸʀʄ-ɹɸʅ) ʙʝ ʧʦʢʘʟʘʥʘ ʥʘʧʲʣʥʦ ʨʝʩʪʘʚʨʠʨʘʥʘʪʘ ʚʪʦʨʘ ʘʥʪʠʯʥʘ ʤʨʘʤʦʨʥʘ ʩʪʘʪʫʷ 

ʦʪ ʍʝʨʘʢʣʝʷ ʉʠʥʪʠʢʘ. ʉʪʘʪʫʷʪʘ, ʦʪʢʨʠʪʘ ʧʨʝʟ 2024 ʛ. ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʟʢʦʧʢʠʪʝ ʚ ʘʥʪʠʯʥʠʷ 

ʛʨʘʜ ʢʨʘʡ ʩ. ʈʫʧʠʪʝ, ʝ ʚʪʦʨʘʪʘ ʩ ʯʦʚʝʰʢʠ ʨʲʩʪ, ʥʘʤʝʨʝʥʘ ʚ ʛʦʣʝʤʠʷ ʢʘʥʘʣ ʥʘ ʜʨʝʚʥʠʷ ʛʨʘʜ, 

ʠ ʝ ʧʨʝʩʪʦʷʣʘ ʚ ʟʝʤʷʪʘ ʥʘʜ 1600 ʛʦʜʠʥʠ. ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ 

ʢʫʣʪʫʨʘʪʘ ʧʦʜʥʝʩʝ ʧʦʟʜʨʘʚʣʝʥʠʷ ʠ ʠʟʨʘʟʠ ʙʣʘʛʦʜʘʨʥʦʩʪ ʢʲʤ 

ʝʢʠʧʘ, ʨʘʙʦʪʠʣ ʚʲʨʭʫ ʪʦʟʠ Ăʰʝʜʴʦʚʲʨ ʥʘ ʘʥʪʠʯʥʘʪʘ 

ʮʠʚʠʣʠʟʘʮʠʷñ. ʆʪʢʨʠʪʠʷʪʘ ʦʪ ʨʘʟʢʦʧʢʠʪʝ ʚ ʘʥʪʠʯʥʠʷ ʛʨʘʜ ʩʘ 

ʚʢʣʶʯʝʥʠ ʚ ʠʟʣʦʞʙʘʪʘ Ăʊʘʡʥʠ ʠ ʟʘʛʘʜʢʠ ʦʪ ʍʝʨʘʢʣʝʷ 

ʉʠʥʪʠʢʘ ï ʧʲʪʫʚʘʥʝ ʚʲʚ ʚʨʝʤʝʪʦñ, ʨʝʘʣʠʟʠʨʘʥʘ ʚ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ɻʝʥʝʨʘʣʥʦʪʦ ʢʦʥʩʫʣʩʪʚʦ ʥʘ ɹʲʣʛʘʨʠʷ ʚ 

ʉʦʣʫʥ, ʙʝʰʝ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʬʝʩʪʠʚʘʣʘ Ăʆʣʠʤʧñ ʚ ʉʝʚʝʨʥʘ 

ɻʲʨʮʠʷ.  

 ʇʨʝʟ 2025 ʛ. ʚʠʜʥʠ ʫʯʝʥʠ ʦʪ ɹɸʅ ʙʷʭʘ ʦʪʣʠʯʝʥʠ ʩ ʧʨʝʩʪʠʞʥʠ 

ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʥʘʛʨʘʜʠ, ʢʦʝʪʦ ʝ ʩʚʠʜʝʪʝʣʩʪʚʦ ʟʘ 

ʘʚʪʦʨʠʪʝʪʘ ʥʘ ɸʢʘʜʝʤʠʷʪʘ ʠ ʟʘ ʣʠʯʥʠʷ ʧʨʠʥʦʩ ʥʘ ʫʯʝʥʠʪʝ ʢʲʤ 

ʥʘʫʢʘʪʘ ʠ ʦʙʱʝʩʪʚʦʪʦ. ʅʘ 13 ʦʢʪʦʤʚʨʠ 2025 ʛ. ʧʦ ʚʨʝʤʝ ʥʘ 

ʪʲʨʞʝʩʪʚʝʥʦʪʦ ʦʪʙʝʣʷʟʚʘʥʝ ʥʘ 156-ʪʘ ʛʦʜʠʰʥʠʥʘ ʦʪ ʩʲʟʜʘʚʘʥʝʪʦ 

ʥʘ ɹɸʅ ʙʝʰʝ ʚʨʲʯʝʥʘ ɻʦʣʷʤʘʪʘ ʥʘʛʨʘʜʘ ʟʘ ʥʘʫʢʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʥʘʫʢʠʪʝ ʟʘ ʞʠʚʦʪʘ ʥʘ ʯʣ.-ʢʦʨ. ʎʚʝʪʘʣʠʥʘ ʊʘʥʢʦʚʘ. ʅʘ ʮʝʨʝʤʦʥʠʷ ʚ 

ɻʝʨʙʦʚʘʪʘ ʟʘʣʘ ʥʘ ʇʨʝʟʠʜʝʥʪʩʪʚʦʪʦ 

ʧʨʝʟʠʜʝʥʪʲʪ ʈʫʤʝʥ ʈʘʜʝʚ ʫʜʦʩʪʦʠ ʩ 

ʦʨʜʝʥ Ăʉʪʘʨʘ ʧʣʘʥʠʥʘñ ʧʲʨʚʘ ʩʪʝʧʝʥ ʘʢʘʜ. ʂʨʘʩʠʤʠʨ ɸʪʘʥʘʩʦʚ 

ʦʪ ʀɹʌɹʄʀ ʟʘ ʠʟʢʣʶʯʠʪʝʣʥʠ ʟʘʩʣʫʛʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ, ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʤʘʪʝʤʘʪʠʢʘʪʘ. 

ʀʟʪʲʢʥʘʪʠʷʪ ʙʠʦʣʦʛ ʘʢʘʜ. ʀʣʟʘ ʇʲʞʝʚʘ ʧʦʣʫʯʠ ʦʨʜʝʥ Ăʉʚ. ʩʚ. 

ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ ʧʲʨʚʘ ʩʪʝʧʝʥ ʟʘ ʟʘʩʣʫʛʠ ʚ ʥʘʫʢʘʪʘ ʠ ʩʪʘʥʘ 

ʧʲʨʚʠʷʪ ʙʲʣʛʘʨʩʢʠ ʫʯʝʥ, ʠʟʙʨʘʥ ʟʘ ʧʦʩʣʘʥʠʢ ʥʘ ʌʦʥʜʘʮʠʷ 

Ăɸʣʝʢʩʘʥʜʲʨ ʬʦʥ ʍʫʤʙʦʣʪñ.  

 ɸʢʘʜ. ʖʣʠʘʥ ʈʝʚʘʣʩʢʠ ʠ ʧʨʦʬ. ʈʫʤʷʥʘ ʇʨʝʰʣʝʥʦʚʘ (ʀɹʎʊ) ʙʷʭʘ ʦʪʣʠʯʝʥʠ ʩ ʝʜʥʦ 

ʦʪ ʥʘʡ-ʧʨʝʩʪʠʞʥʠʪʝ ʬʨʝʥʩʢʠ ʦʪʣʠʯʠʷ ï ʆʨʜʝʥʘ ʥʘ ʘʢʘʜʝʤʠʯʥʠʪʝ ʧʘʣʤʠ (Ordre des Palmes 

Acad®miques), ʩʪʝʧʝʥ Ăʢʘʚʘʣʝʨñ, ʥʘ ʮʝʨʝʤʦʥʠʷ ʚ ʇʦʩʦʣʩʪʚʦʪʦ ʥʘ ʌʨʘʥʮʠʷ. ʆʨʜʝʥʲʪ ʝ 

ʪʨʝʪʠʷʪ ʧʦ ʚʘʞʥʦʩʪ ʩʨʝʜ ʬʨʝʥʩʢʠʪʝ ʜʲʨʞʘʚʥʠ ʥʘʛʨʘʜʠ ʠ ʝ ʚʠʩʦʢʦ ʧʨʠʟʥʘʥʠʝ ʟʘ ʧʨʠʥʦʩʘ ʥʘ 

ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠ ʢʲʤ ʬʨʝʥʩʢʦ-ʙʲʣʛʘʨʩʢʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʚʠʩʰʝʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. ʆʪʣʠʯʠʷʪʘ ʙʷʭʘ ʚʨʲʯʝʥʠ ʦʪ ʧʦʩʣʘʥʠʢʘ ʥʘ ʌʨʘʥʮʠʷ ʚ 

ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ, ʧʨʝʜʩʝʜʘʪʝʣʷ ʥʘ ɹɸʅ ʠ 

ʧʨʝʜʩʝʜʘʪʝʣʷ ʥʘ ʧʘʨʣʘʤʝʥʪʘʨʥʘʪʘ ʂʦʤʠʩʠʷ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘ, ʫʯʝʥʠ ʠ 

ʦʙʱʝʩʪʚʝʥʠʮʠ. 
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 ɻʦʣʷʤʘʪʘ ʥʘʛʨʘʜʘ Ăʇʠʪʘʛʦʨñ ʟʘ ʮʷʣʦʩʪʝʥ ʧʨʠʥʦʩ ʚ ʥʘʫʢʘʪʘ ʙʝ ʧʨʠʩʲʜʝʥʘ ʥʘ ʧʨʦʬ. 

ʈʘʜʦʩʪʠʥʘ ʉʪʦʷʥʦʚʘ (ʀʆʅʍ), ʘ ʜʦʮ. ʄʘʨʪʠʥ ʈʘʣʯʝʚ (ʀʈ) ʙʝ ʦʪʣʠʯʝʥ ʩ Ăʇʠʪʘʛʦʨñ ʟʘ ʤʣʘʜ 

ʫʯʝʥ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʠ ʠʥʞʝʥʝʨʥʠ ʥʘʫʢʠ.  

  
  

 ʇʦ ʧʦʚʦʜ ʰʝʩʪʜʝʩʝʪʘʪʘ ʛʦʜʠʰʥʠʥʘ ʦʪ ʧʦʜʧʠʩʚʘʥʝʪʦ ʧʨʝʟ 1965 ʛ. ʥʘ ʧʲʨʚʦʪʦ 

ʨʘʤʢʦʚʦ ʩʧʦʨʘʟʫʤʝʥʠʝ ʤʝʞʜʫ ʅʘʮʠʦʥʘʣʥʠʷ ʮʝʥʪʲʨ ʟʘ ʥʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʌʨʘʥʮʠʷ (CNRS) ʠ 

ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ ʚ ʟʘʣʘ 

Ăʇʨʦʬ. ʄʘʨʠʥ ɼʨʠʥʦʚñ ʩʝ ʧʨʦʚʝʜʝ 

ʥʘʫʯʥʦ ʩʲʙʠʪʠʝ, ʧʦʩʚʝʪʝʥʦ ʥʘ ʠʩʪʦʨʠʷʪʘ 

ʥʘ ʜʚʝʪʝ ʚʦʜʝʱʠ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ 

ʠʥʩʪʠʪʫʮʠʠ ʠ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʠʤ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ. 

 

 ɺʘʞʥʦ ʩʲʙʠʪʠʝ ʚ ʢʥʠʞʦʚʥʠʷ ʞʠʚʦʪ ʥʘ ɹɸʅ ʝ 

ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ Ăɻʝʦʛʨʘʬʠʷ ʥʘ ɹʲʣʛʘʨʠʷ. ʊʦʤ 

I, ʌʠʟʠʯʝʩʢʘ ʛʝʦʛʨʘʬʠʷ. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʠ 

ʪʝʭʥʦʣʦʛʠʠñ ʠ Ăɻʝʦʛʨʘʬʠʷ ʥʘ ɹʲʣʛʘʨʠʷ. ʊʦʤ II. 

ʉʦʮʠʘʣʥʘ ʠ ʠʢʦʥʦʤʠʯʝʩʢʘ ʛʝʦʛʨʘʬʠʷ. 

ʈʝʛʠʦʥʘʣʥʘ ʛʝʦʛʨʘʬʠʷñ. ʊʨʫʜʲʪ ʧʨʝʜʩʪʘʚʷ ʥʦʚʘ, 

ʘʢʪʫʘʣʠʟʠʨʘʥʘ ʛʝʦʛʨʘʬʠʷ ʥʘ ɹʲʣʛʘʨʠʷ, ʨʝʟʫʣʪʘʪ 

ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠʷ ʦʧʠʪ ʠ ʧʦʟʥʘʥʠʷ ʥʘ 164 

ʘʚʪʦʨʠ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʛʝʦʛʨʘʬʩʢʘʪʘ ʥʘʫʢʘ ʚ 

ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʦʧʨʝʜʝʣʷʪ ʥʫʞʜʘʪʘ ʦʪ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʝʥ ʤʘʱʘʙʝʥ ʪʨʫʜ, ʚ ʢʦʡʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʠ ʥʦʚʠ ʨʘʟʜʝʣʠ ʢʘʪʦ: 

Ăɻʝʦʣʦʞʢʦ, ʛʝʦʬʠʟʠʯʥʦ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʩʢʦ ʨʘʟʚʠʪʠʝñ, Ăʏʝʨʥʦ ʤʦʨʝ ʠ ɹʲʣʛʘʨʩʢʠ ʩʝʢʪʦʨ ʥʘ 

ʏʝʨʥʦ ʤʦʨʝñ, Ăʃʘʥʜʰʘʬʪʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝñ, Ăɽʢʦʩʠʩʪʝʤʥʠ ʫʩʣʫʛʠñ, Ăʇʨʠʨʦʜʦʟʘʱʠʪʥʘ 

ʜʝʡʥʦʩʪñ ʠ ʜʨ. ɸʢʮʝʥʪ ʚ ʠʟʜʘʥʠʝʪʦ ʝ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʷ, 

ʯʠʠʪʦ ʚʲʟʤʦʞʥʦʩʪʠ ʩʘ ʨʘʟʚʠʪʠ ʚʲʚ ʚʩʠʯʢʠ ʨʘʟʜʝʣʠ ʥʘ ʤʦʥʦʛʨʘʬʠʷʪʘ. ʇʨʠʩʲʩʪʚʘʪ ʠ ʟʥʘʥʠʷ 

ʦʪ ʰʠʨʦʢ ʢʨʲʛ ʦʙʣʘʩʪʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʛʝʦʬʠʟʠʢʘʪʘ, ʩʝʠʟʤʦʣʦʛʠʷʪʘ, ʛʝʦʜʝʟʠʷʪʘ, 

ʦʢʝʘʥʦʣʦʛʠʷʪʘ, ʝʢʦʣʦʛʠʷʪʘ, ʜʝʤʦʛʨʘʬʠʷʪʘ ʠ ʠʢʦʥʦʤʠʢʘʪʘ. 

  ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ ʧʨʦʜʲʣʞʠ ʜʘ 

ʠʟʧʲʣʥʷʚʘ ʩʚʦʠʪʝ ʤʥʦʛʦʦʙʨʘʟʥʠ ʜʝʡʥʦʩʪʠ ʠ ʦʪʛʦʚʦʨʥʦʩʪʠ, ʚʦʜʝʥʘ ʦʪ ʤʠʩʠʷʪʘ ʩʠ ʜʘ 

ʠʟʫʯʘʚʘ ʠ ʫʤʥʦʞʘʚʘ ʤʘʪʝʨʠʘʣʥʦʪʦ ʠ ʥʝʤʘʪʝʨʠʘʣʥʦʪʦ ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦ 

ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʥʘʮʠʷʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ɸʢʘʜʝʤʠʷʪʘ, ʦʙʦʙʱʝʥʠ ʚ ʯʠʩʣʘ, 

ʬʘʢʪʠ, ʪʝʥʜʝʥʮʠʠ ʟʘ ʨʘʟʚʠʪʠʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʩʣʝʜʚʘʱʠʪʝ ʨʘʟʜʝʣʠ ʥʘ ɻʦʜʠʰʥʠʷ ʦʪʯʝʪ 

ʥʘ ɹɸʅ ʟʘ 2025 ʛ. 
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2. ʉʲʙʨʘʥʠʝ ʥʘ ʘʢʘʜʝʤʠʮʠʪʝ ʠ ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʠʪʝ ʥʘ ɹɸʅ 

 

 ʉʨʝʜ ʚʦʜʝʱʠʪʝ ʩʲʙʠʪʠʷ ʚ ʜʝʡʥʦʩʪʪʘ ʥʘ ʉɸʏʂ ʧʨʝʟ 2025 ʛ. ʩʝ ʦʪʢʨʦʷʚʘʪ: (1) 

ʯʝʩʪʚʘʥʝʪʦ ʥʘ 156-ʘʪʘ ʛʦʜʠʰʥʠʥʘ ʥʘ ɹɸʅ ʠ 155 ʛʦʜʠʥʠ ʦʪ ʦʩʥʦʚʘʚʘʥʝʪʦ ʥʘ Ăʉʧʠʩʘʥʠʝ ʥʘ 

ɹɸʅñ; (2) ʧʨʠʩʲʞʜʘʥʝʪʦ ʥʘ ɻʦʣʷʤʘʪʘ ʥʘʛʨʘʜʘ ʟʘ ʥʘʫʢʘ ʥʘ ɹɸʅ; (3) ʦʢʦʥʯʘʪʝʣʥʦʪʦ 

ʢʦʥʩʪʠʪʫʠʨʘʥʝ ʥʘ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʉʲʙʨʘʥʠʝʪʦ ʟʘ ʤʘʥʜʘʪ 2025ï2028 ʛ.; (4) ʨʘʟʰʠʨʷʚʘʥʝʪʦ 

ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ɸʢʘʜʝʤʠʷʪʘ; (5) ʚʨʲʯʚʘʥʝʪʦ ʥʘ ʇʦʯʝʪʝʥ ʟʥʘʢ Ăʄʘʨʠʥ 

ɼʨʠʥʦʚñ ʥʘ ʣʝʥʪʘ; (6) ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʟʥʘʯʠʤʠ ʦʙʱʝʩʪʚʝʥʦ-ʥʘʫʯʥʠ ʬʦʨʫʤʠ. 

 ʂʲʤ 31.12.2025 ʛ. ʦʙʱʠʷʪ ʙʨʦʡ ʥʘ ʘʢʘʜʝʤʠʮʠʪʝ ʠ ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʠʪʝ ʝ 158, ʦʪ 

ʢʦʠʪʦ 65 ʘʢʘʜʝʤʠʮʠ ʠ 93 ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʠ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʧʨʝʟ 2025 ʛ. ʟʘʛʫʙʠʭʤʝ 5 ʥʘʰʠ 

ʢʦʣʝʛʠ: ʯʣ.-ʢʦʨ. ʃʶʙʝʥ ɼʠʤʠʪʨʦʚ, ʘʢʘʜ. ʀʚʘʥ ʊʦʜʦʨʦʚ, ʯʣ.-ʢʦʨ. ʄʠʣʝʥʘ ʎʘʥʝʚʘ, ʯʣ.-ʢʦʨ. 

ʀʣʠʷ ʈʘʰʢʦʚ ʠ ʯʣ.-ʢʦʨ. ʀʚʘʥ ɸʥʛʝʣʦʚ. ʇʦʢʣʦʥ ʧʨʝʜ ʧʘʤʝʪʪʘ ʠʤ! ʉɸʏʂ ʟʘʧʘʟʚʘ ʦʪʚʦʨʝʥʘʪʘ 

ʩʠ ʩʪʨʫʢʪʫʨʘ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚ ʧʦʚʝʯʝ ʦʪ 20 ʠʥʩʪʠʪʫʮʠʠ ʠʟʚʲʥ ɹɸʅ. ʇʨʠʙʣʠʟʠʪʝʣʥʦ 45% 

ʦʪ ʯʣʝʥʦʚʝʪʝ ʩʘ ʥʘ ʪʨʫʜʦʚ ʜʦʛʦʚʦʨ (4 ʘʢʘʜʝʤʠʮʠ ʠ 21 ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʠ ʚ ɹɸʅ, 16 

ʘʢʘʜʝʤʠʮʠ ʠ 30 ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʠ ʚ ʜʨʫʛʠ ʦʨʛʘʥʠʟʘʮʠʠ), ʢʘʪʦ ʥʘʜ 60% ʦʪ ʨʘʙʦʪʝʱʠʪʝ ʩʘ 

ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʠ, ʘʢʘʜʝʤʠʠ, ʟʜʨʘʚʥʠ, ʢʫʣʪʫʨʥʠ ʠ ʜʨʫʛʠ ʠʥʩʪʠʪʫʮʠʠ.  

ʇʨʝʟ ʦʢʪʦʤʚʨʠ ʧʨʦʬ. ɸʣʝʩʘʥʜʨʦ ʄʘʨʠʷ ɹʨʫʥʠ ʙʝ 

ʠʟʙʨʘʥ ʟʘ ʯʫʞʜʝʩʪʨʘʥʝʥ ʯʣʝʥ ʥʘ ɹɸʅ ʠ ʠʟʥʝʩʝ 

ʘʢʘʜʝʤʠʯʥʘ ʣʝʢʮʠʷ ʟʘ ʩʪʘʨʦʙʲʣʛʘʨʩʢʠʪʝ ʧʨʝʚʦʜʠ ʠ 

ʝʚʨʦʧʝʡʩʢʘʪʘ ʢʫʣʪʫʨʘ. ʇʨʝʟ ʤʘʡ 2025 ʛ. ʩ ʘʢʪʠʚʥʘʪʘ ʨʦʣʷ 

ʥʘ ʘʢʘʜ. ʍʨʠʩʪʦ ɹʝʣʦʝʚ ʙʝ ʦʪʢʨʠʪ ʬʠʣʠʘʣ ʥʘ ʈʫʩʝʥʩʢʠʷ 

ʫʥʠʚʝʨʩʠʪʝʪ Ăɸʥʛʝʣ ʂʲʥʯʝʚ" ʚ ʊʘʨʘʢʣʠʷ, ʄʦʣʜʦʚʘ ï ʘʢʪ 

ʩ̡ ʩ ʟʥʘʯʝʥʠʝ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ ʜʠʘʩʧʦʨʘ. 

ʇʨʝʟ 2025 ʛ. ʉɸʏʂ ʧʨʦʚʝʜʝ ʧʦʨʝʜʠʮʘ ʦʪ 

ʧʨʠʩʲʩʪʚʝʥʠ ʟʘʩʝʜʘʥʠʷ, ʢʦʠʪʦ ʩʲʯʝʪʘʚʘʭʘ ʫʧʨʘʚʣʝʥʩʢʠ 

ʨʝʰʝʥʠʷ, ʥʘʫʯʥʦ-ʦʙʱʝʩʪʚʝʥ ʜʥʝʚʝʥ ʨʝʜ ʠ ʧʨʝʜʩʪʘʚʷʥʝ 

ʥʘ ʟʥʘʯʠʤʠ ʘʢʘʜʝʤʠʯʥʠ ʠʥʠʮʠʘʪʠʚʠ. ɹʷʭʘ ʠʟʙʨʘʥʠ ʘʢʘʜ. 

ʀʚʘʥ ʀʚʘʥʦʚ ʟʘ ʟʘʤʝʩʪʥʠʢ-ʧʨʝʜʩʝʜʘʪʝʣ ʠ ʯʣ.-ʢʦʨ. ʉʦʨʝʥ ʍʘʡʨʘʙʝʜʷʥ ʟʘ ʩʝʢʨʝʪʘʨ ʥʘ ʉɸʏʂ 

ʟʘ ʤʘʥʜʘʪ 2025ï2028 ʛ. ɹʝʰʝ ʧʨʠʝʪ ʇʨʘʚʠʣʥʠʢʲʪ ʟʘ ʠʟʙʦʨ ʥʘ ʯʫʞʜʝʩʪʨʘʥʥʠ ʯʣʝʥʦʚʝ. 

ʅʘʫʯʥʦ-ʦʙʱʝʩʪʚʝʥʠʪʝ ʧʨʦʷʚʠ ʚʢʣʶʯʠʭʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʠʤʧʦʟʠʫʤ Ăʄʠʦʢʘʨʜʝʥ ʠʥʬʘʨʢʪ, 

ʚʥʝʟʘʧʥʘ ʩʲʨʜʝʯʥʘ ʩʤʲʨʪ ʠ ʢʘʨʜʠʦʧʫʣʤʦʥʘʣʥʘ ʨʝʩʫʩʮʠʪʘʮʠʷ ʦʪ ʥʝʤʝʜʠʮʠʥʩʢʠ ʣʠʮʘñ, 

ʢʫʨʩʦʚʝ ʧʦ ʪʚʦʨʯʝʩʢʦ ʧʠʩʘʥʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʢʥʠʛʠ ʥʘ ʯʣʝʥʦʚʝ ʥʘ ʉɸʏʂ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʨʦʤʘʥʘ Ăʀ ʘʟ ʩʣʷʟʦʭñ ʥʘ ʘʢʘʜ. ɺʣʘʜʠʤʠʨ ɿʘʨʝʚ ʠ ʪʨʫʜʘ Ăʄʘʛʠʷ ʣʠ ʝ ʙʲʣʛʘʨʩʢʘʪʘ ʭʨʘʥʘñ ʥʘ 

ʘʢʘʜ. ɸʪʘʥʘʩ ɸʪʘʥʘʩʦʚ, ʘʥʘʣʠʟʠʨʘʱ ʭʨʘʥʘʪʘ ʢʘʪʦ ʣʝʢʘʨʩʪʚʦ ʚ ʝʧʦʭʘʪʘ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ 

ʠʥʪʝʣʝʢʪ. ɼʠʩʢʫʩʠʷʪʘ Ăɸʨʭʠʚʲʪ ʥʘ ɹɸʅ ï ʪʨʝʟʦʨ ʥʘ ʘʢʘʜʝʤʠʯʥʘʪʘ ʧʘʤʝʪñ ʩ ʜʦʢʣʘʜʯʠʢ ʜʦʮ. 

ʜ-ʨ ʈʫʤʷʥʘ ʏʫʢʦʚʘ ʠ ʦʙʩʲʞʜʘʥʝʪʦ ʥʘ ʪʝʤʘʪʘ ʟʘ ʦʙʫʯʝʥʠʝʪʦ ʠ ʧʝʨʩʧʝʢʪʠʚʠʪʝ ʧʨʝʜ 

ʜʦʢʪʦʨʘʥʪʠʪʝ ʦʯʝʨʪʘʭʘ ʚʘʞʥʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ ʧʨʠʦʨʠʪʝʪʠ. 

ʇʨʝʟ 2025 ʛ. ɸʢʘʜʝʤʠʯʥʠʷʪ ʩʝʤʠʥʘʨ Ăɸʢʪʫʘʣʥʠ ʧʨʦʙʣʝʤʠ ʥʘ ʥʘʫʢʘʪʘñ ʧʨʦʜʲʣʞʠ ʜʘ 

ʠʟʧʲʣʥʷʚʘ ʨʦʣʷʪʘ ʩʠ ʥʘ ʦʙʱʦʘʢʘʜʝʤʠʯʥʘ ʪʨʠʙʫʥʘ ʟʘ ʥʘʫʯʥʠ ʠʜʝʠ ʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʝʥ 

ʜʠʘʣʦʛ. ɹʷʭʘ ʧʨʝʜʩʪʘʚʝʥʠ ʣʝʢʮʠʠ: Ăʈʦʣʷ ʥʘ ʠʥʬʣʘʤʘʟʦʤʠʪʝ ʚ ʯʦʚʝʰʢʘʪʘ ʧʘʪʦʣʦʛʠʷ ʦʪʚʲʜ 

ʠʤʫʥʦʣʦʛʠʯʥʘʪʘ ʧʘʨʘʜʠʛʤʘñ (ʯʣ.-ʢʦʨ. ʉʦʨʝʥ ʍʘʡʨʘʙʝʜʷʥ); Ăɻʝʦʤʝʪʨʠʷ ʥʘ ʯʠʩʣʘʪʘñ  

(ʧʨʦʬ. ʖʨʠ ʏʠʥʢʝʣ); Ăʉʠʨʠʷ ʩʣʝʜ ɸʩʘʜ: ʨʦʣʷʪʘ ʥʘ ʥʦʚʠʷ ʣʠʜʝʨ ɸʭʤʝʜ ʐʘʨʘʘ, 

ʝʪʥʦʢʦʥʬʝʩʠʦʥʘʣʠʟʤʲʪ ʠ ʬʘʢʪʦʨʠ ʥʘ ʚʲʥʰʥʦ ʚʣʠʷʥʠʝ" (ʯʣ.-ʢʦʨ. ɺʣʘʜʠʤʠʨ ʏʫʢʦʚ); 

Ăʀʥʪʝʣʝʢʪʫʘʣʮʠʪʝ ʜʥʝʩ ʚ ɹʲʣʛʘʨʠʷ ʠ ʜʝʣʦʪʦ ʥʘ ʩʚʝʪʠʪʝ ʙʨʘʪʷ ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡ ï 

ʧʨʠʙʝʞʠʱʝ, ʫʪʝʰʠʪʝʣ, ʥʘʜʝʞʜʘñ (ʯʣ.-ʢʦʨ. ʊʝʦʜʦʨʘ ɼʠʤʦʚʘ); Ăʄʝʭʘʥʠʟʤʠ ʥʘ ʨʝʜʢʠʪʝ 
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ʙʦʣʝʩʪʠ (ʦʪ ʩʪʨʫʢʪʫʨʥʠ ʧʨʦʤʝʥʠ ʚ 

ʛʝʥʦʤʘ ʜʦ ʬʫʥʢʮʠʦʥʘʣʥʠ 

ʧʦʩʣʝʜʩʪʚʠʷ)ñ (ʧʨʦʬ. ʉʪʝʬʘʥ 

ɼʠʤʠʪʨʦʚ); Ăʌʘʨʤʘʢʦʣʦʛʠʯʥʦ 

ʧʨʦʫʯʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠ ʧʨʦʜʫʢʪʠ ʢʘʪʦ 

ʤʫʣʪʠʪʘʨʛʝʪʥʠ ʪʝʨʘʧʝʚʪʠʯʥʠ 

ʤʦʜʘʣʥʦʩʪʠ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʤʦʜʝʣʠ ʥʘ ʥʝʟʘʨʘʟʥʠ ʙʦʣʝʩʪʠñ (ʯʣ.-

ʢʦʨ. ɻʝʦʨʛʠ ʄʦʤʝʢʦʚ); Ăɼʠʟʘʡʥ ʠ 

ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʥʦʚʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ ʘʛʝʥʪʠ ʙʘʟʠʨʘʥʠ ʥʘ ʭʠʤʝʨʥʠ ʘʥʪʠʩʝʥʩ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʠ ʢʘʪʦ ʥʦʚ ʥʘʧʲʣʥʦ 

ʨʘʮʠʦʥʘʣʝʥ ʧʦʜʭʦʜ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʥʪʠʙʠʦʪʠʮʠñ (ʧʨʦʬ. ʈʦʙʝʨʪ ʇʝʥʯʦʚʩʢʠ); Ăʂʦʛʘ ʜʘ 

ʜʦʡʜʘ ʠ ʜʘʣʠ ʜʘ ʩʠ ʦʪʠʜʘ ʠʣʠ ʢʘʢ ʢʣʝʪʢʠʪʝ ʧʦʜʜʲʨʞʘʪ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ ʛʝʥʦʤʘñ (ʜʦʮ. 

ʉʪʦʡʥʦ ʉʪʦʡʥʦʚ). 

 

 

ʏʣʝʥʦʚʝʪʝ ʥʘ ʉɸʏʂ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʘʪ ʚ ʧʫʙʣʠʢʘʮʠʦʥʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʥʘʫʯʥʘʪʘ 

ʦʙʱʥʦʩʪ ʥʘ ʩʪʨʘʥʘʪʘ. ʇʫʙʣʠʢʫʚʘʥʠ ʩʘ ʥʘʫʯʥʠ ʤʦʥʦʛʨʘʬʠʠ, ʢʥʠʛʠ, ʫʯʝʙʥʠʮʠ ï ʦʙʱʦ 51 ʙʨ.; 

ʅʘʫʯʥʠ ʠ ʦʙʟʦʨʥʠ ʩʪʘʪʠʠ ï ʦʙʱʦ 565 ʙʨ.; ʧʫʙʣʠʢʫʚʘʥʠ ʥʘʫʯʥʦʧʦʧʫʣʷʨʥʠ ʠ/ʠʣʠ 

ʧʫʙʣʠʮʠʩʪʠʯʥʠ ʩʪʘʪʠʠ ï 128 ʙʨ. ʠ ʧʘʪʝʥʪʠ ʠ ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ ï 51 ʙʨ. ʅʘʡ-ʚʘʞʥʠʷʪ ʥʘʫʯʝʥ 

ʧʦʢʘʟʘʪʝʣ ï ʙʨʦʷʪ ʥʘ ʩʪʘʪʠʠʪʝ ʚ ʠʥʜʝʢʩʠʨʘʥʠ ʠ ʨʝʮʝʥʟʠʨʘʥʠ ʠʟʜʘʥʠʷ ʙʝʣʝʞʠ ʟʥʘʯʠʪʝʣʝʥ 

ʨʲʩʪ ʦʪ 380 ʥʘ 456 ʙʨʦʷ, ʢʘʪʦ ʜʝʣʲʪ ʠʤ ʜʦʩʪʠʛʘ 81% ʦʪ ʮʷʣʘʪʘ ʥʘʫʯʥʘ ʧʨʦʜʫʢʮʠʷ (ʩʧʨʷʤʦ 

60% ʟʘ 2024 ʛ.). ʏʣʝʥʦʚʝʪʝ ʥʘ ʆʀʅ ʨʝʘʣʠʟʠʨʘʪ ʥʘʡ-ʚʠʩʦʢ ʙʨʦʡ ʨʝʬʝʨʠʨʘʥʠ ʩʪʘʪʠʠ ʩʧʨʷʤʦ 

ʯʠʩʣʝʥʠʷ ʩʠ ʩʲʩʪʘʚ (ʩʨʝʜʥʦ 5,8 ʩʪʘʪʠʠ/ʯʣʝʥ), ʩʣʝʜʚʘʥʠ ʦʪ ʆʄʅ (4,6 ʩʪʘʪʠʠ/ʯʣʝʥ) ʠ ʆɸʃʅ 
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ʏʣʝʥʦʚʝʪʝ ʥʘ ʉɸʏʂ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʘʪ ʚ ʥʘʫʯʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʯʨʝʟ ʣʝʢʮʠʠ ʧʦ 

ʧʦʢʘʥʘ, ʜʦʢʣʘʜʠ ʠ ʥʘʫʯʥʠ ʩʲʦʙʱʝʥʠʷ, ʫʯʘʩʪʠʷ ʚ ʧʨʦʛʨʘʤʥʠ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʢʦʤʠʪʝʪʠ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʲʢʦʚʦʜʩʪʚʦ ʥʘ ʩʝʢʮʠʠ ʠ ʩʝʩʠʠ. ɼʘʥʥʠʪʝ ʧʦʢʘʟʚʘʪ ʫʩʪʦʡʯʠʚʦʩʪ ʚ 

ʘʢʪʠʚʥʦʩʪʪʘ ʩ ʥʘʨʘʩʪʚʘʥʝ ʧʨʠ ʧʣʝʥʘʨʥʠʪʝ ʜʦʢʣʘʜʠ (151 ʙʨʦʷ). ʉ ʥʘʡ-ʛʦʣʷʤ ʙʨʦʡ ʫʯʘʩʪʠʷ ʩʘ 

ʢʦʣʝʛʠʪʝ ʦʪ ʆʄʅ ï ʩʨʝʜʥʦ 14 ʫʯʘʩʪʠʷ ʥʘ ʯʣʝʥ. 

ʇʨʦʝʢʪʥʘʪʘ ʜʝʡʥʦʩʪ ʦʙʭʚʘʱʘ ʨʲʢʦʚʦʜʩʪʚʘ ʠ ʫʯʘʩʪʠʷ ʚ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ, 

ʩʲʚʤʝʩʪʥʠ ʪʝʤʠ ʠ ʧʨʦʝʢʪʠ ʩ ʜʲʨʞʘʚʥʠ ʠ ʩʪʦʧʘʥʩʢʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʩʪʘʙʠʣʥʦ 

ʥʠʚʦ ʥʘ ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʦʪ ʥʘʮʠʦʥʘʣʥʠ ʠʟʪʦʯʥʠʮʠ ʠ ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ 

ʧʨʦʝʢʪʥʦ ʬʠʥʘʥʩʠʨʘʥʝ. ʉ ʥʘʡ-ʛʦʣʷʤʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʫʯʘʩʪʠʷ ʚ ʧʨʦʝʢʪʠ ʥʘ ʯʦʚʝʢ ʩʘ 

ʢʦʣʝʛʠʪʝ ʦʪ ʆɸʃʅ ï ʩʨʝʜʥʦ 3 ʫʯʘʩʪʠʷ ʥʘ ʯʣʝʥ. ʌʠʥʘʥʩʠʨʘʥʝʪʦ ʥʘ ʥʘʫʯʥʘʪʘ ʜʝʡʥʦʩʪ ʚʲʟʣʠʟʘ 

ʥʘ ʥʘʜ 103 ʤʣʥ. ʣʚ., ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 258 ʧʨʦʝʢʪʘ: ʥʘʮʠʦʥʘʣʥʦ ʬʠʥʘʥʩʠʨʘʥʝ (138 ʧʨʦʝʢʪʘ, 

53%) ʩ ʣʠʜʝʨ ʆʇʄʅ, ʩʣʝʜʚʘʥʦ ʦʪ ʆɸʃʅ ʠ ʆʄʅ; ʤʝʞʜʫʥʘʨʦʜʥʦ ʬʠʥʘʥʩʠʨʘʥʝ (75 ʧʨʦʝʢʪʠ) 

ʩ ʚʦʜʝʱʘ ʧʦʟʠʮʠʷ ʥʘ ʆʇʄʅ.  

ʉʨʝʜ ʧʦʩʪʠʞʝʥʠʷʪʘ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʉɸʏʂ ʚ ʨʘʟʜʝʣʘ Ăʅʘʫʯʥʦ-ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪ" 

ʩʝ ʦʪʢʨʦʷʚʘʪ ʨʝʟʫʣʪʘʪʠ ʩʲʩ ʩʪʨʘʪʝʛʠʯʝʩʢʦ 

ʟʥʘʯʝʥʠʝ. ʉ ʥʘʡ-ʛʦʣʷʤ ʙʨʦʡ ʚʥʝʜʨʝʥʠ ʚʲʨʭʦʚʠ 

ʪʝʭʥʦʣʦʛʠʠ ʩʘ ʢʦʣʝʛʠʪʝ ʦʪ ʆʀʅ, ʢʘʪʦ ʘʢʘʜ. 

ʏʘʚʜʘʨ ʈʫʤʝʥʠʥ ʨʝʘʣʠʟʠʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʠʥʜʫʩʪʨʠʘʣʝʥ ʧʨʦʝʢʪ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʥʘ 

ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʷʜʨʝʥʘ ʝʥʝʨʛʠʷ ʚ ʧʘʨʪʥʴʦʨʩʪʚʦ 

ʩ ɸɽʎ Ăʂʦʟʣʦʜʫʡ" ʠ Ăʋʝʩʪʠʥʛʭʘʫʩ". ɺ 

ʦʙʣʘʩʪʪʘ ʥʘ ʤʝʜʠʮʠʥʘʪʘ (ʆʄʅ) ʩʝ ʦʪʯʠʪʘʪ 

ʥʘʜ 15 ʤʘʱʘʙʥʠ ʧʨʦʝʢʪʘ ʟʘ ʢʣʠʥʠʯʥʠ ʠʟʧʠʪʚʘʥʠʷ ʩ ʥʦʚʠ ʜʠʘʛʥʦʩʪʠʯʥʠ ʠ ʣʝʯʝʙʥʠ ʤʝʪʦʜʠ: 

ʘʢʘʜ. ʇʝʪʷ ɺʘʩʠʣʝʚʘ ʚ ʦʬʪʘʣʤʦʣʦʛʠʷʪʘ, ʯʣ.-ʢʦʨ. ʀʚʦ ʇʝʪʨʦʚ ʚ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘʪʘ ʪʝʨʘʧʠʷ, 

ʯʣ.-ʢʦʨ. ʍʨʠʩʪʠʥʘ ɻʨʫʧʯʝʚʘ ʚ ʪʝʨʘʥʦʩʪʠʢʘʪʘ ʠ ʯʣ.-ʢʦʨ. ʎʚʝʪʘʣʠʥʘ ʊʘʥʢʦʚʘ ʚ 

ʜʠʘʙʝʪʦʣʦʛʠʷʪʘ. ʅʘʡ-ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʚ ʢʦʥʩʫʣʪʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩʘ ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ 

ʥʘʫʯʥʠ ʧʨʦʜʫʢʪʠ ʦʪʯʠʪʘʪ ʢʦʣʝʛʠʪʝ ʦʪ ʆɸʃʅ: ʯʣ.-ʢʦʨ. ʉʪʝʬʘʥ ɼʨʘʛʦʝʚ ʨʝʘʣʠʟʠʨʘ 9 

ʚʥʝʜʨʷʚʘʥʠʷ ʚ ʭʨʘʥʠʪʝʣʥʦ-ʚʢʫʩʦʚʘʪʘ ʧʨʦʤʠʰʣʝʥʦʩʪ, ʘ ʯʣ.-ʢʦʨ. ɸʣʙʝʨʪ ʂʨʲʩʪʘʥʦʚ 

ʢʦʥʩʫʣʪʠʨʘ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʥʦʚʠ ʙʠʦʤʘʪʝʨʠʘʣʠ. 

ʆʪʟʚʫʢʲʪ ʦʪ ʥʘʫʯʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʉɸʏʂ ʩʝ ʠʟʤʝʨʚʘ ʯʨʝʟ ʙʨʦʡ 

ʮʠʪʠʨʘʥʠʷ ʟʘ 2025 ʛ. ʠ ʠʥʜʝʢʩ ʥʘ ʍʠʨʰ. ʉ ʥʘʡ-ʚʠʩʦʢ ʦʙʱ ʙʨʦʡ ʮʠʪʠʨʘʥʠʷ ʩʝ ʦʪʣʠʯʘʚʘ ʆʀʅ, 

ʩʣʝʜʚʘʥʦ ʦʪ ʆʇʄʅ, ʢʦʝʪʦ ʝ ʣʠʜʝʨ ʧʦ ʩʫʤʘʨʝʥ H-ʠʥʜʝʢʩ. ʇʦ ʧʦʢʘʟʘʪʝʣʷ ʥʦʨʤʠʨʘʥ ʠʥʜʝʢʩ 

ʥʘ ʍʠʨʰ (ʩʨʝʜʥʘ ʥʘʫʯʥʘ ʚʠʜʠʤʦʩʪ ʥʘ ʫʯʝʥ) ʩ ʥʘʡ-ʜʦʙʨʠ ʧʦʢʘʟʘʪʝʣʠ ʩʘ ʆɹʅ, ʆʇʄʅ, ʆɸʃʅ 

ʠ ʆʄʅ. ʉ ʥʘʡ-ʚʠʩʦʢʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʙʨʦʡ ʮʠʪʠʨʘʥʠʷ ʩʘ ʯʣ.-ʢʦʨ. ʎʚʝʪʘʣʠʥʘ 

ʊʘʥʢʦʚʘ (2171), ʯʣ.-ʢʦʨ. ɸʩʝʥ ɻʫʜʝʚ (2123) ʠ ʘʢʘʜ. ɼʨʘʛʘ ʊʦʥʯʝʚʘ (1567), ʘ ʩ ʥʘʡ-ʚʠʩʦʢ  
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H-ʠʥʜʝʢʩ ʩʘ ʘʢʘʜ. ɺʘʩʷ ɹʘʥʢʦʚʘ (H=62), ʘʢʘʜ. ʂʦʥʩʪʘʥʪʠʥ ʍʘʜʞʠʠʚʘʥʦʚ (H=61) ʠ ʪʨʠʤʘ 

ʫʯʝʥʠ ʩ H=49 ï ʯʣ.-ʢʦʨ. ɼʠʤʦ ʂʘʰʯʠʝʚ, ʯʣ.-ʢʦʨ. ʂʨʘʩʠʤʠʨ ɼʘʥʦʚ ʠ ʯʣ.-ʢʦʨ. ʉʪʦʡʯʦ 

ʗʟʘʜʞʠʝʚ. 

 

ʅʘʫʢʦʤʝʪʨʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʦʪʜʝʣʝʥʠʷʪʘ ʥʘ ʉɸʏʂ ʟʘ 2025 ʛ. 

 

ʎʠʪʠʨʘʥʠʷʪʘ ʥʘ ʆʍʆʅ ʠ ʆʀʀ ʦʪʨʘʟʷʚʘʪ ʩʲʱʦ ʦʪʟʚʫʮʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʠʟʜʘʥʠʷ 

ʟʘ ʢʫʣʪʫʨʘ ʠ ʠʟʢʫʩʪʚʦ. ɿʘ ʆʀʀ ʩʘ ʦʪʯʝʪʝʥʠ ʥʘʜ 110 ʨʝʮʝʥʟʠʠ ʚ ʧʨʝʩʪʠʞʥʠ ʤʝʞʜʫʥʘʨʦʜʥʠ 

ʤʝʜʠʠ (The New Yorker, The Guardian, Le Monde, Frankfurter Allgemeine Zeitung), 

ʦʪʨʘʟʷʚʘʱʠ ʦʩʥʦʚʥʦ ʪʚʦʨʯʝʩʪʚʦʪʦ ʥʘ ʯʣ.-ʢʦʨ. ɻʝʦʨʛʠ ɻʦʩʧʦʜʠʥʦʚ. ɿʘ ʆʍʆʅ ʩʝ ʦʪʯʠʪʘ 

ʤʘʱʘʙʝʥ ʦʙʱʝʩʪʚʝʥ ʦʪʟʚʫʢ ï 77 ʦʪʨʘʟʷʚʘʥʠʷ ʟʘ ʯʣ.-ʢʦʨ. ɸʪʘʥʘʩ ʉʝʤʦʚ ʠ ʤʥʦʛʦʢʨʘʪʥʦ 

ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʪʨʫʜʦʚʝʪʝ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʪʝ ʦʪʢʨʠʪʠʷ ʥʘ ʘʢʘʜ. ɺʘʩʠʣ ʅʠʢʦʣʦʚ ʠ  

ʯʣ.-ʢʦʨ. ɺʣʘʜʠʤʠʨ ʏʫʢʦʚ ʚ ʥʘʮʠʦʥʘʣʥʠʷ ʧʝʯʘʪ ʠ ʝʣʝʢʪʨʦʥʥʠʪʝ ʤʝʜʠʠ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʦʪʙʝʣʷʟʚʘʤʝ ʠ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʯʣʝʥʦʚʝ ʥʘ ʉɸʏʂ ʚ ʪʦʧ 2% ʥʘ ʥʘʡ-

ʮʠʪʠʨʘʥʠʪʝ ʫʯʝʥʠ ʚ ʩʚʝʪʘ ʩʲʛʣʘʩʥʦ ʪ.ʥʘʨ. Ăʉʪʘʥʬʦʨʜʩʢʘñ ʢʣʘʩʘʮʠʷ. ɸʢʪʫʘʣʥʘʪʘ ʢʣʘʩʘʮʠʷ, 

ʧʫʙʣʠʢʫʚʘʥʘ ʧʨʝʟ ʩʝʧʪʝʤʚʨʠ 2025 ʛ.  

ɺʝʨʩʠʷ 8 (https://elsevier.digitalcommonsdata.com/datasets/btchxktzyw/8), ʩʝ ʙʘʟʠʨʘ ʥʘ 

ʜʘʥʥʠʪʝ ʟʘ ʮʷʣʦʩʪʥʦ ʢʘʨʠʝʨʥʦ ʨʘʟʚʠʪʠʝ ʜʦ ʢʨʘʷ ʥʘ 2024 ʛ. ɺ ʥʝʷ ʬʠʛʫʨʠʨʘʪ ʠʤʝʥʘʪʘ ʥʘ 91 

ʙʲʣʛʘʨʩʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʢʘʪʦ 20 ʦʪ ʪʷʭ ʩʘ ʯʣʝʥʦʚʝ ʥʘ ʉɸʏʂ (ʘʢʘʜʝʤʠʮʠ ʠ ʯʣʝʥ-

ʢʦʨʝʩʧʦʥʜʝʥʪʠ).  

ʏʣʝʥʦʚʝʪʝ ʥʘ ʉɸʏʂ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʯʨʝʟ 

ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ, ʨʲʢʦʚʦʜʩʪʚʦ ʥʘ ʜʦʢʪʦʨʘʥʪʠ, ʩʝʤʠʥʘʨʠ ʠ ʧʫʙʣʠʯʥʠ ʣʝʢʮʠʠ. 

ɼʘʥʥʠʪʝ ʟʘ 2025 ʛ. ʧʦʢʘʟʚʘʪ ʥʘʨʘʩʪʚʘʥʝ ʧʦ ʚʩʠʯʢʠ ʧʦʢʘʟʘʪʝʣʠ: ʫʯʝʙʥʠʪʝ ʯʘʩʦʚʝ ʜʦʩʪʠʛʘʪ 

9250, ʙʨʦʷʪ ʥʘ ʨʲʢʦʚʦʜʝʥʠʪʝ ʜʦʢʪʦʨʘʥʪʠ ʥʘʨʘʩʪʚʘ ʜʦ 139 (ʨʲʩʪ ʦʪ 9%), ʦʪ ʢʦʠʪʦ 44 ʩʘ ʧʨʠ 

ʢʦʣʝʛʠʪʝ ʦʪ ʆʄʅ, ʩʝʤʠʥʘʨʠʪʝ ʠ ʧʫʙʣʠʯʥʠʪʝ ʣʝʢʮʠʠ ʜʦʩʪʠʛʘʪ 243, ʘ ʤʝʜʠʡʥʠʪʝ ʠʟʷʚʠ ï 561 

ʙʨʦʷ.  
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ʏʣʝʥʦʚʝʪʝ ʥʘ ʉɸʏʂ ʧʨʦʜʲʣʞʘʚʘʪ ʘʢʪʠʚʥʦ ʜʘ ʨʘʙʦʪʷʪ ʚ ʨʝʜʘʢʮʠʦʥʥʠ ʩʲʚʝʪʠ ʠ 

ʢʦʣʝʛʠʠ ʥʘ ʧʝʨʠʦʜʠʯʥʠ ʠʟʜʘʥʠʷ. ʇʨʝʟ 2025 ʛ. ʫʯʘʩʪʠʷʪʘ ʚ ʙʲʣʛʘʨʩʢʠ ʠʟʜʘʥʠʷ ʩʘ 232, ʘ ʚ 

ʯʫʞʜʝʩʪʨʘʥʥʠ ï 173, ʢʘʪʦ ʥʘʡ-ʘʢʪʠʚʥʠ ʚ ʯʫʞʜʝʩʪʨʘʥʥʠʪʝ ʠʟʜʘʥʠʷ ʩʘ ʆʇʄʅ (42), ʆɸʃʅ 

(39) ʠ ʆʄʅ (38). ɹʨʦʷʪ ʥʘ ʨʝʮʝʥʟʠʠʪʝ ʦʩʪʘʚʘ ʚʠʩʦʢ (1385), ʧʦʢʨʠʚʘʱ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ï 

ʤʦʥʦʛʨʘʬʠʠ, ʫʯʝʙʥʠʮʠ, ʩʪʘʪʠʠ, ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ ʠ ʩʪʘʥʦʚʠʱʘ ʧʦ ɿʈɸʉɹ.  

ʋʯʘʩʪʠʷʪʘ ʚ ʢʦʤʠʩʠʠ ʠ ʝʢʩʧʝʨʪʥʠ ʩʲʚʝʪʠ (210) ʩʲʱʦ ʙʝʣʝʞʘʪ ʣʝʢ ʨʲʩʪ. ʆʩʥʦʚʥʠʷʪ 

ʧʨʠʥʦʩ (64%) ʚ ʧʦʜʧʦʤʘʛʘʥʝʪʦ ʥʘ ʜʲʨʞʘʚʥʠ ʠʥʩʪʠʪʫʮʠʠ ʩ ʝʢʩʧʝʨʪʥʠ ʩʪʘʥʦʚʠʱʘ ʝ ʥʘ ʆʄʅ. 

ɿʥʘʯʠʪʝʣʝʥ ʧʨʠʥʦʩ ʠʤʘ ʠ ʧʨʘʚʥʠʷʪ ʩʝʢʪʦʨ, ʢʲʜʝʪʦ ʘʢʘʜ. ʀ. ʈʫʩʯʝʚ (ʆʍʆʅ) ʝ ʠʟʛʦʪʚʠʣ ʥʘʜ 

10 ʧʨʘʚʥʠ ʩʪʘʥʦʚʠʱʘ ʟʘ ɺʠʩʰʠʷ ʘʜʚʦʢʘʪʩʢʠ ʩʲʚʝʪ, ʩʲʜʠʣʠʱʘ ʠ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ 

ʧʨʘʚʦʩʲʜʠʝʪʦ ʧʦ ʢʣʶʯʦʚʠ ʟʘʢʦʥʦʧʨʦʝʢʪʠ.  

ʏʣʝʥʦʚʝ ʥʘ ʉɸʏʂ ʫʯʘʩʪʚʘʪ ʢʘʪʦ ʥʝʟʘʚʠʩʠʤʠ ʝʢʩʧʝʨʪʠ-ʦʮʝʥʠʪʝʣʠ ʢʲʤ ɽʚʨʦʧʝʡʩʢʘʪʘ 

ʢʦʤʠʩʠʷ, ʢʲʜʝʪʦ ʩʝ ʦʪʣʠʯʘʚʘʪ ʯʣ.-ʢʦʨ. ɸʣʙʝʨʪ ʂʨʲʩʪʘʥʦʚ (ʆɸʃʅ, 15 ʧʨʦʝʢʪʘ), ʯʣ.-ʢʦʨ. 

ʎʚʝʪʘʣʠʥʘ ʊʘʥʢʦʚʘ ʠ ʯʣ.-ʢʦʨ. ʅʠʢʦʣʘʡ ɻʘʙʨʦʚʩʢʠ (ʆʄʅ). ɺ ʩʬʝʨʘʪʘ ʥʘ ʠʟʢʫʩʪʚʘʪʘ ʠ 

ʭʫʤʘʥʠʪʘʨʠʩʪʠʢʘʪʘ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʝʢʩʧʝʨʪʠʟʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʯʨʝʟ ʫʯʘʩʪʠʝ ʚ 

ʄʝʞʜʫʧʨʘʚʠʪʝʣʩʪʚʝʥ ʢʦʤʠʪʝʪ ʥʘ ʖʅɽʉʂʆ,  ɽʚʨʦʧʝʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʠʥʩʪʠʪʫʪ, ʚ 

ʧʨʝʩʪʠʞʥʠ ʞʫʨʠʪʘ.  

 

ʉʚʠʜʝʪʝʣʩʪʚʦ ʟʘ ʚʠʩʦʢʠʷ ʤʝʞʜʫʥʘʨʦʜʝʥ ʧʨʝʩʪʠʞ ʩʘ ʨʲʢʦʚʦʜʩʪʚʘʪʘ ʠ ʫʯʘʩʪʠʷʪʘ ʚ 208 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʩ ʜʦʤʠʥʘʮʠʷ ʥʘ ʆʄʅ (119,57%), ʩʣʝʜʚʘʥʦ ʦʪ ʆʀʅ (25) ʠ 

ʆʇʄʅ (18), ʚʢʣʶʯʠʪʝʣʥʦ ʨʲʢʦʚʦʜʩʪʚʘ ʠ ʫʯʘʩʪʠʷ ʚ Academia Europaea, ʂʨʘʣʩʢʦʪʦ 

ʦʙʱʝʩʪʚʦ ʟʘ ʣʠʪʝʨʘʪʫʨʘ (UK), Opera Europa, COSPAR, Science Europe, EASD, World 

Innovation Foundation ʠ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʤʝʜʠʮʠʥʘʪʘ, ʠʥʞʝʥʝʨʥʠʪʝ ʠ ʧʨʠʨʦʜʥʠʪʝ ʥʘʫʢʠ. 

ʆʙʦʙʱʘʚʘʡʢʠ ʥʘʫʢʦʤʝʪʨʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʝʜʝ ʩʣʝʜʥʘʪʘ 

ʩʨʝʜʥʦʩʪʘʪʠʩʪʠʯʝʩʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘ ʯʣʝʥ ʥʘ ʉɸʏʂ ʟʘ 2025 ʛ.: 6 ʧʫʙʣʠʢʘʮʠʠ (ʨʲʩʪ 

ʦʪ 20%); 5 ʫʯʘʩʪʠʷ ʚ ʥʘʫʯʥʠ ʬʦʨʫʤʠ (ʨʲʩʪ ʦʪ 67%); ʨʲʢʦʚʦʜʩʪʚʦ ʠ/ʠʣʠ ʫʯʘʩʪʠʝ ʚ 2 

ʧʨʦʝʢʪʘ; ʨʲʢʦʚʦʜʩʪʚʦ ʥʘ 1 ʜʦʢʪʦʨʘʥʪ; 3 ʫʯʘʩʪʠʷ ʚ ʨʝʜʢʦʣʝʛʠʠ; 2 ʫʯʘʩʪʠʷ ʚ ʥʘʫʯʥʠ ʠ 

ʝʢʩʧʝʨʪʥʠ ʩʲʚʝʪʠ, ʢʦʤʠʩʠʠ ʠ ʞʫʨʠʪʘ ʧʦ ɿʈɸʉ; ʘʚʪʦʨʩʪʚʦ ʥʘ 11 ʨʝʮʝʥʟʠʠ ʠ ʝʢʩʧʝʨʪʠʟʠ; 

2 ʫʯʘʩʪʠʷ ʚ ʦʨʛʘʥʠ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʚ ɹʲʣʛʘʨʠʷ; 1,5 ʫʯʘʩʪʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

305 ʮʠʪʠʨʘʥʠʷ ʛʦʜʠʰʥʦ (ʨʲʩʪ ʦʪ 22%) - ʥʠʚʘʪʘ ʥʘ ʧʫʙʣʠʢʘʮʠʦʥʥʘ, ʧʨʦʝʢʪʥʘ, ʝʢʩʧʝʨʪʥʘ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʘ ʠ ʧʦʧʫʣʷʨʠʟʘʪʦʨʩʢʘ ʜʝʡʥʦʩʪ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʉɸʏʂ ʦʩʪʘʚʘʪ ʚʠʩʦʢʠ, ʢʘʪʦ 

ʩʝ ʦʪʙʝʣʷʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʥʘʨʘʩʪʚʘʥʝ ʧʨʠ ʥʘʫʯʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʮʠʪʠʨʫʝʤʦʩʪʪʘ. 
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ɼʝʡʥʦʩʪʪʘ ʥʘ ʢʦʣʝʛʠʪʝ ʦʪ ʪʦʚʘ ʦʪʜʝʣʝʥʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʠʟʢʫʩʪʚʦʪʦ ʠ ʠʟʢʫʩʪʚʦʟʥʘʥʠʝʪʦ ʜʘʚʘʪ ʩʲʱʝʩʪʚʝʥ ʧʨʠʥʦʩ 

ʢʲʤ ʜʝʡʥʦʩʪʪʘ ʥʘ ʉɸʏʂ. ʅʘʡ-ʟʥʘʯʠʤʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ 

ʪʚʦʨʯʝʩʢʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʆʀʀ ʧʨʝʟ 2025 ʛ. 

ʦʙʭʚʘʱʘʪ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʭʫʜʦʞʝʩʪʚʝʥʠ ʞʘʥʨʦʚʝ ʠ 

ʬʦʨʤʠ. ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʭʫʜʦʞʝʩʪʚʝʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʙʷʭʘ 

ʧʫʙʣʠʢʫʚʘʥʠ 9 ʥʦʚʠ ʘʚʪʦʨʩʢʠ ʢʥʠʛʠ: ʘʢʘʜ. ʀʚʘʥ 

ɻʨʘʥʠʪʩʢʠ (3), ʘʢʘʜ. ɺʣʘʜʠʤʠʨ ɿʘʨʝʚ (3), ʘʢʘʜ. ʇʣʘʤʝʥ 

ʂʘʨʪʘʣʦʚ (2) ʠ ʯʣ.-ʢʦʨ. ɻʝʦʨʛʠ ɻʦʩʧʦʜʠʥʦʚ (1).   

ɺ ʠʟʦʙʨʘʟʠʪʝʣʥʦʪʦ ʠʟʢʫʩʪʚʦ ʙʷʭʘ ʩʲʟʜʘʜʝʥʠ ʦʙʱʦ 150 ʧʨʦʠʟʚʝʜʝʥʠʷ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ 

20 ʠʟʣʦʞʙʠ ʫ ʥʘʩ ʠ ʚ ʯʫʞʙʠʥʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʠ ʩʲʚʤʝʩʪʥʠ ʠʟʣʦʞʙʠ ʥʘ ʘʢʘʜ. 

ʂʨʫʤ ɼʘʤʷʥʦʚ, ʯʣ.-ʢʦʨ. ʄʠʨʦʩʣʘʚ ɼʘʯʝʚ , ʯʣ.-ʢʦʨ. ɾʠʚʢʘ ʄʘʨʠʥʦʚʘ ʠ ʯʣ.-ʢʦʨ. ʄʠʣʘ 

ʉʘʥʪʦʚʘ.  

ɺ ʩʬʝʨʘʪʘ ʥʘ ʤʫʟʠʢʘʪʘ, 

ʢʠʥʦʪʦ ʠ ʪʝʘʪʲʨʘ ʘʢʘʜ. ɺʘʩʠʣ 

ʂʘʟʘʥʜʞʠʝʚ ʩʲʟʜʘʜʝ 5 ʢʦʥʮʝʨʪʥʠ 

ʧʠʝʩʠ, ʘ ʘʢʘʜ. ɻʝʦʨʛʠ ʄʠʥʯʝʚ 

ʦʩʲʱʝʩʪʚʠ ʨʝʜʘʢʪʠʨʘʥʝ ʠ 

ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʥʘ ʧʘʨʪʠʪʫʨʠ. 

ʏʣ.-ʢʦʨ. ʊʝʦʜʦʨʘ ɼʠʤʦʚʘ 

ʨʝʘʣʠʟʠʨʘ ʠʟʣʲʯʚʘʥʝʪʦ ʥʘ 

ʰʝʩʪʩʝʨʠʝʥ ʬʠʣʤ Ăʄʘʡʢʠʪʝ". 

ʆʙʱʦ 10 ʪʝʘʪʨʘʣʥʠ ʠ ʦʧʝʨʥʠ 

ʧʦʩʪʘʥʦʚʢʠ ʙʷʭʘ ʦʩʲʱʝʩʪʚʝʥʠ ʦʪ 

ʯʣ.-ʢʦʨ. ʊʝʦʜʦʨʘ ɼʠʤʦʚʘ,  

ʘʢʘʜ. ɺʘʩʠʣ ʂʘʟʘʥʜʞʠʝʚ ʠ ʘʢʘʜ. ʇʣʘʤʝʥ ʂʘʨʪʘʣʦʚ.  

 ʇʨʝʟ 2025 ʛ. ʜʘʨʠʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʉɸʏʂ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʲʜʝ 

ʟʥʘʯʠʤ ʬʘʢʪʦʨ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ɸʢʘʜʝʤʠʷʪʘ. ʈʝʛʠʩʪʨʠʨʘʥʠ ʩʘ ʣʠʯʥʠ ʬʠʥʘʥʩʦʚʠ ʜʘʨʝʥʠʷ 

ʚ ʧʦʣʟʘ ʥʘ ɹɸʅ, ʥʝʡʥʠʪʝ ʠʥʩʪʠʪʫʪʠ, ʎʝʥʪʨʘʣʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʠ ʋʯʀ-ɹɸʅ ʦʪ ʯʣʝʥʦʚʝ ʥʘ 

ʚʩʠʯʢʠ ʦʪʜʝʣʝʥʠʷ. ʅʘʧʨʘʚʝʥʠ ʩʘ ʠ ʮʝʥʥʠ ʜʘʨʝʥʠʷ ʦʪ ï ʘʨʭʠʚʠ, ʢʥʠʛʠ ʠ ʪʦʤʦʚʝ ʦʪ 

ʭʫʜʦʞʝʩʪʚʝʥʘ ʣʠʪʝʨʘʪʫʨʘ. 

ʯʣ.-ʢʦʨ. ɾʠʚʢʘʄʘʨʠʥʦʚʘʧʨʦʚʝʜʝʩʘʤʦʩʪʦʷʪʝʣʥʘʠʟʣʦʞʙʘĂɺʝʯʥʠʷʪ
ʛʨʘʜñ(ʧʦʩʚʝʪʝʥʘʥʘʈʠʤ)ʚʉʦʬʠʷ,ɻʘʣʝʨʠʷĂɸʩʪʨʠñ,ʬʝʚʨʫʘʨʠ2025ʛ.

ʀʟʣʦʞʙʘʪʘʥʘʭʫʜʦʞʥʠʢʘɸʥʜʨʝʡʗʥʝʚʠʯʣ.-ʢʦʨ. ʧʨʦʬ. ʄʠʨʦʩʣʘʚɼʘʯʝʚĂɸʪʦʥʚʨʠʩʫʥʢʠʠʬʦʪʦʛʨʘʬʠʠñʙʝ
ʧʨʝʜʩʪʘʚʝʥʘʚɻʝʥʝʨʘʣʥʦʪʦʢʦʥʩʫʣʩʪʚʦʥʘɹʲʣʛʘʨʠʷʚʃʠʦʥ(ʅɸʊʌʀɿ)ʠʚɸʪʠʥʘ(ʩʥʠʤʢʘʀʚʘʥʃʘʟʘʨʦʚ,ɹʊɸ)

ʇʨʝʟʤ. ʬʝʚʨʫʘʨʠʘʢʘʜ. ʂʨʫʤɼʘʤʷʥʦʚʧʨʦʚʝʜʝʩʘʤʦʩʪʦʷʪʝʣʥʘʠʟʣʦʞʙʘĂʉʢʫʣʧʪʫʨʘñʚʉʦʬʠʷ,
ɻʘʣʝʨʠʷĂʈʘʡʢʦɸʣʝʢʩʠʝʚñ(ʉɹʍ).ɸ

ʯʣ.-ʢʦʨ. ʄʠʣʘʉʘʥʪʦʚʘʝʦʩʥʦʚʝʥʝʢʩʧʝʨʪʚʠʟʣʦʞʙʠʪʝ, ʩʚʲʨʟʘʥʠʩĂɾʠʚʠʯʦʚʝʰʢʠ
ʩʲʢʨʦʚʠʱʘñ,ʧʨʦʚʝʜʝʥʠʚʇʝʨʥʠʢ,ʉʤʦʣʷʥʠɻʘʙʨʦʚʦ.
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 ʅʘ 15 ʠ 16 ʥʦʝʤʚʨʠ 2025 ʛ. ʩʝ ʧʨʦʚʝʜʝ 12-ʘʪʘ ʫʯʝʥʠʯʝʩʢʘ ʥʘʫʯʥʘ ʩʝʩʠʷ ʥʘ ʋʯʀ-ɹɸʅ 

ʩ ʨʝʢʦʨʜʥʦ ʫʯʘʩʪʠʝ ï ʥʘʜ 110 ʧʨʦʝʢʪʘ ʠ ʥʘʜ 350 ʫʯʘʩʪʥʠʮʠ. ʉʲʙʠʪʠʝʪʦ ʙʝʰʝ ʦʪʢʨʠʪʦ ʦʪ 

ʟʘʤ.-ʧʨʝʜʩʝʜʘʪʝʣʷ ʥʘ ɹɸʅ ʯʣ.-ʢʦʨ. ɽʚʜʦʢʠʷ 

ʇʘʰʝʚʘ ʠ ʩʲʟʜʘʪʝʣʷ ʥʘ ʠʥʩʪʠʪʫʪʘ ʘʢʘʜ. 

ʇʝʪʲʨ ʂʝʥʜʝʨʦʚ. ɿʘ ʧʲʨʚʠ ʧʲʪ ʚ ʧʨʦʛʨʘʤʘʪʘ 

ʙʝ ʦʙʦʩʦʙʝʥʘ ʩʧʝʮʠʘʣʥʘ STEM ʩʝʢʮʠʷ, 

ʧʦʜʢʨʝʧʝʥʘ ʦʪ ʅʘʮʠʦʥʘʣʥʠʷ STEM ʮʝʥʪʲʨ. 

ʋʯʀ-ɹɸʅ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʠʟʛʨʘʞʜʘ ʪʨʘʝʥ 

ʤʦʩʪ ʤʝʞʜʫ ʫʯʠʣʠʱʝʪʦ ʠ ʘʢʘʜʝʤʠʯʥʘʪʘ 

ʥʘʫʢʘ ʠ ʩʣʫʞʠ ʢʘʪʦ ʧʣʘʪʬʦʨʤʘ ʟʘ ʙʲʜʝʱʠ 

ʫʯʘʩʪʠʷ ʥʘ ʙʲʣʛʘʨʩʢʠ ʫʯʝʥʠʮʠ ʚ ʧʨʝʩʪʠʞʥʠ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʢʦʥʢʫʨʩʠ. 

ʇʨʝʟ ʛʦʜʠʥʘʪʘ ʯʣʝʥʦʚʝ ʥʘ ʉɸʏʂ ʩʘ ʧʦʣʫʯʠʣʠ 50 ʥʘʛʨʘʜʠ ʠ ʧʨʠʟʥʘʥʠʷ, ʩʨʝʜ ʢʦʠʪʦ ʚʠʩʰʠ 

ʜʲʨʞʘʚʥʠ ʦʪʣʠʯʠʷ, ʥʘʛʨʘʜʠ ʥʘ ɹɸʅ, ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʧʨʠʟʦʚʝ ʦʪ ʥʘʮʠʦʥʘʣʥʠ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʯʝʪʥʠ ʟʚʘʥʠʷ Ăɼʦʢʪʦʨ ʭʦʥʦʨʠʩ ʢʘʫʟʘ" ʠ Ăʇʦʯʝʪʝʥ 

ʛʨʘʞʜʘʥʠʥ", ʛʨʘʤʦʪʠ ʠ ʧʣʘʢʝʪʠ. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʧʦ ʦʪʜʝʣʝʥʠʷ ʝ: ʆʇʄʅ ï 4; ʆʀʅ ï 11; 

ʆʄʅ ï 9; ʆɸʃʅ ï 3; ʆʍʆʅ ï 10; ʆʀʀ ï 13. ʉ ʚʠʩʰʠ ʜʲʨʞʘʚʥʠ 

ʦʪʣʠʯʠʷ ʙʷʭʘ ʫʜʦʩʪʦʝʥʠ ʘʢʘʜ. ʏʘʚʜʘʨ ʈʫʤʝʥʠʥ (ʆʨʜʝʥ Ăʉʚ. ʩʚ. 

ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡ" ʩ ʦʛʲʨʣʠʝ), ʘʢʘʜ. ʂʨʘʩʠʤʠʨ ɸʪʘʥʘʩʦʚ (ʆʨʜʝʥ 

Ăʉʪʘʨʘ ʧʣʘʥʠʥʘ" 1-ʚʘ ʩʪʝʧʝʥ) ʠ ʘʢʘʜ. ʀʣʟʘ ʇʲʞʝʚʘ (ʆʨʜʝʥ Ăʉʚ. 

ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡ" 1-ʚʘ ʩʪʝʧʝʥ). ɸʢʘʜ. ʖʣʠʘʥ ʈʝʚʘʣʩʢʠ ʙʝ 

ʫʜʦʩʪʦʝʥ ʩ ʬʨʝʥʩʢʠʷ Ăʆʨʜʝʥ ʥʘ ʘʢʘʜʝʤʠʯʥʠʪʝ ʧʘʣʤʠ".  

 ʏʣ.-ʢʦʨ. ʎʚʝʪʘʣʠʥʘ ʊʘʥʢʦʚʘ ʧʦʣʫʯʠ ɻʦʣʷʤʘʪʘ ʥʘʛʨʘʜʘ ʥʘ 

ɹɸʅ ʟʘ 2025 ʛ., ʘ ʘʢʘʜ. ʈʫʤʝʥ ʇʘʥʢʦʚ ï ʧʦʯʝʪʥʠʷ ʟʥʘʢ Ăʄʘʨʠʥ 

ɼʨʠʥʦʚñ ʥʘ ʣʝʥʪʘ. ɺ ʤʝʜʠʮʠʥʘʪʘ ʙʷʭʘ ʦʪʣʠʯʝʥʠ ʯʣ.-ʢʦʨ. ʅʠʢʦʣʘʡ 

ʎʘʥʢʦʚ, ʯʣ.-ʢʦʨ. ʅʠʢʦʣʘʡ ɻʘʙʨʦʚʩʢʠ, ʯʣ.-ʢʦʨ. ʉʣʘʚʯʦ ʊʦʤʦʚ ʠ 

ʯʣ.-ʢʦʨ. ʀʚʦ ʇʝʪʨʦʚ ʩ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ 

ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʥʘʛʨʘʜʠ. ʏʣʝʥʦʚʝʪʝ ʥʘ ʆʀʀ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʧʦʣʫʯʘʚʘʪ ʚʠʩʦʢʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦ ʧʨʠʟʥʘʥʠʝ.  

 ʏʣ.-ʢʦʨ. ɻʝʦʨʛʠ ɻʦʩʧʦʜʠʥʦʚ ʙʝ ʦʪʣʠʯʝʥ ʩ 13 ʥʘʛʨʘʜʠ, ʚʢʣʶʯʠʪʝʣʥʦ Ăɺʠʣʝʥʠʮʘñ, 

ʀʪʘʣʠʘʥʩʢʘʪʘ ʥʘʛʨʘʜʘ ʟʘ ʧʦʝʟʠʷ ʠ ʧʨʠʟʥʘʥʠʷ ʟʘ Ăʂʥʠʛʘ ʥʘ ʛʦʜʠʥʘʪʘñ ʚ ɻʝʨʤʘʥʠʷ ʠ ʇʦʣʰʘ. 

ɸʢʘʜ. ɺʣʘʜʠʤʠʨ ɿʘʨʝʚ ʧʦʣʫʯʠ ʅʘʮʠʦʥʘʣʥʘʪʘ ʥʘʛʨʘʜʘ Ăʍʨʠʩʪʦ ɻ. ɼʘʥʦʚñ, ʘʢʘʜ. ɻʝʦʨʛʠ 

ʄʠʥʯʝʚ ï ʠʟʚʲʥʨʝʜʥʘ ʥʘʛʨʘʜʘ Ăʂʨʠʩʪʘʣʥʘ ʣʠʨʘñ, ʘ ʘʢʘʜ. ʀʚʘʥ ɻʨʘʥʠʪʩʢʠ ï ʥʘʮʠʦʥʘʣʥʠ 

ʣʠʪʝʨʘʪʫʨʥʠ ʥʘʛʨʘʜʠ.  

  

ʎʷʣʦʩʪʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʉɸʏʂ ʧʨʝʟ 2025 ʛ. ʩʚʠʜʝʪʝʣʩʪʚʘ ʟʘ ʚʠʩʦʢʦʪʦ 

ʥʠʚʦ ʥʘ ʉʲʙʨʘʥʠʝʪʦ, ʟʘ ʜʦʩʪʦʡʥʦʪʦ ʤʷʩʪʦ, ʢʦʝʪʦ ʟʘʝʤʘ ʚ ʙʲʣʛʘʨʩʢʘʪʘ ʠ ʩʚʝʪʦʚʥʘʪʘ 

ʥʘʫʯʥʘ ʠ ʢʫʣʪʫʨʥʘ ʦʙʱʥʦʩʪ, ʠ ʧʦʢʘʟʚʘ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʉʲʙʨʘʥʠʝʪʦ ʜʘ ʜʦʧʨʠʥʘʩʷ ʟʘ 

ʧʨʦʩʧʝʨʠʪʝʪʘ ʥʘ ʩʪʨʘʥʘʪʘ ʠ ʥʘʨʦʜʘ ʥʠ. 
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3. ɹɸʅ ï ʚʦʜʝʱ ʥʘʫʯʝʥ ʮʝʥʪʲʨ 

 

3.1. ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʫʯʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ 2017 ï 2030 ʛ. 

 

 ʇʨʝʟ 2025 ʛ. ʥʘʫʯʥʠʪʝ ʟʚʝʥʘ ʥʘ ɹɸʅ ʨʘʙʦʪʠʭʘ ʘʢʪʠʚʥʦ ʧʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʣʦʞʝʥʠʪʝ 

ʥʘʫʯʥʠ ʟʘʜʘʯʠ ʚʲʚ ʚʪʦʨʠʪʝ ʝʪʘʧʠ ʥʘ ʎʝʥʪʨʦʚʝ ʟʘ ʚʲʨʭʦʚʠ ʧʦʩʪʠʞʝʥʠʷ (ʎɺʇ) ʠ ʎʝʥʪʨʦʚʝ 

ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ (ʎʂ), ʬʠʥʘʥʩʠʨʘʥʠ ʧʦ ʇʨʦʛʨʘʤʘ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʠʥʦʚʘʮʠʠ ʠ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ ʠʥʪʝʣʠʛʝʥʪʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷñ 2021ï2027 ʛ. (ʇʅʀʀɼʀʊ) ʟʘ ʜʠʨʝʢʪʥʦ 

ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʙʝʟʚʲʟʤʝʟʜʥʘ ʬʠʥʘʥʩʦʚʘ ʧʦʤʦʱ BG16RFPR002-1.014 ʋʩʪʦʡʯʠʚʦ 

ʨʘʟʚʠʪʠʝ ʥʘ ʎʝʥʪʨʦʚʝ ʟʘ ʚʲʨʭʦʚʠ ʧʦʩʪʠʞʝʥʠʷ ʠ ʎʝʥʪʨʦʚʝ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʧʨʠʦʨʠʪʝʪʥʦ ʥʘʧʨʘʚʣʝʥʠʝ 1 Ăʋʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʷ ʢʘʧʘʮʠʪʝʪ ʟʘ ʥʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʥʦʚʘʮʠʠñ ʧʦ ʇʨʠʦʨʠʪʝʪ 1 Ăʋʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ 

ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠ ʠʥʦʚʘʮʠʦʥʥʘ ʝʢʦʩʠʩʪʝʤʘò ʥʘ ʇʅʀʀɼʀʊ. ʇʨʦʛʨʘʤʘʪʘ ʠʤʘ ʟʘ ʮʝʣ 

ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʫʩʪʦʡʯʠʚʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʎɺʇ ʠ ʎʂ ʟʘ ʪʷʭʥʦʪʦ ʧʨʝʤʠʥʘʚʘʥʝ ʚ ʦʧʝʨʘʪʠʚʥʘ 

ʬʘʟʘ ʠ ʜʘ ʩʪʠʤʫʣʠʨʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʠʤ ʩ ʙʠʟʥʝʩʘ ʯʨʝʟ ʪʨʘʥʩʬʝʨ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʩ ʢʦʝʪʦ 

ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʧʲʣʥʦʮʝʥʥʦʪʦ ʠʤ ʠʥʪʝʛʨʠʨʘʥʝ ʚ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʠ ʠʥʦʚʘʮʠʦʥʥʘ 

ʝʢʦʩʠʩʪʝʤʘ ʥʘ ʩʪʨʘʥʘʪʘ. ʆʙʱʠʷʪ ʨʘʟʤʝʨ ʥʘ ʙʝʟʚʲʟʤʝʟʜʥʘʪʘ ʬʠʥʘʥʩʦʚʘ ʧʦʤʦʱ (ɹʌʇ) ʧʦ 

ʧʨʦʮʝʜʫʨʘʪʘ ʝ 336 000 465 ʣʚ. (ʬʠʥʘʥʩʠʨʘʥʝ ʦʪ ɽʌʈʈ ʠ ʥʘʮʠʦʥʘʣʥʠʷ ʙʶʜʞʝʪ). ʊʨʠʜʝʩʝʪ 

ʥʘʫʯʥʠ ʟʚʝʥʘ ʥʘ ɹɸʅ ʫʯʘʩʪʚʘʪ ʢʘʪʦ ʚʦʜʝʱʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʧʘʨʪʥʴʦʨʠ ʚ 3 ʧʨʦʝʢʪʘ ʟʘ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʎɺʇ ʠ 12 ʧʨʦʝʢʪʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʎʂ. ɿʘʢʫʧʝʥʦʪʦ ʧʦ ʧʨʦʝʢʪʠʪʝ 

ʩʲʚʨʝʤʝʥʥʦ ʥʘʫʯʥʦ ʦʙʦʨʫʜʚʘʥʝ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʲʜʝ ʘʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʦ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ ʥʘ ʚʠʩʦʢʦ ʥʘʫʯʥʦ ʥʠʚʦ.  

  

ʅɸʎʀʆʅɸʃɽʅ ʎɽʅʊʒʈ ɿɸ ɺʒʈʍʆɺʀ 

ʇʆʉʊʀɾɽʅʀʗ ʄɽʍɸʊʈʆʅʀʂɸ ʀ ʏʀʉʊʀ 

ʊɽʍʅʆʃʆɻʀʀ ʌʀʅɸʅʉʀʈɸʅ 

ʧʨʦʝʢʪ ˉ BG16RFPR002-1.014-0006 

www.cemct.eu/bg/   

 

 ʉʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʚʪʦʨʠʷ ʝʪʘʧ ʥʘ ʧʨʦʝʢʪʘ ʟʘʧʦʯʥʘ ʩ ʧʦʜʧʠʩʚʘʥʝʪʦ ʥʘ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ʜʦʛʦʚʦʨ ʦʪ 09.04.2025 ʛ. ɹʶʜʞʝʪʲʪ ʥʘ ʧʨʦʝʢʪʘ ʝ 33 048 916 ʣʝʚʘ. 

ʇʦʣʫʯʝʥʦ ʝ ʘʚʘʥʩʦʚʦ ʧʣʘʱʘʥʝ ʚ ʨʘʟʤʝʨ ʥʘ 6 244 520 ʣʝʚʘ. ʇʨʝʟ 2025 ʛ. ʟʘʧʦʯʥʘ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʧʦʩʪʝʧʝʥʥʦʪʦ ʧʨʝʤʠʥʘʚʘʥe ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʮʝʥʪʲʨʘ ʢʲʤ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ, 

ʢʘʪʦ ʚ ʙʣʠʟʢʦ ʙʲʜʝʱʝ ʩʝ ʦʯʘʢʚʘ ʮʝʥʪʲʨʲʪ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʚ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʠ 

ʠʥʦʚʘʮʠʦʥʥʘ ʝʢʦʩʠʩʪʝʤʘ ʥʘ ʩʪʨʘʥʘʪʘ ʠ ʜʘ ʠʤʘ ʧʨʠʥʦʩ ʢʲʤ ʠʥʪʝʣʠʛʝʥʪʥʘʪʘ ʠʢʦʥʦʤʠʯʝʩʢʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ɿʘ ʪʘʟʠ ʮʝʣ ʮʝʥʪʲʨʲʪ ʨʘʟʨʘʙʦʪʠ ʩʦʙʩʪʚʝʥʘ ʧʨʦʛʨʘʤʘ ʟʘ ʨʘʟʚʠʪʠʝ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪ ʩ ʙʠʟʥʝʩ ʧʣʘʥ, ʢʦʡʪʦ ʝ ʬʦʢʫʩʠʨʘʥ ʚʲʨʭʫ ʥʘʫʯʥʦ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʨʘʙʦʪʘ, 

ʪʨʘʥʩʬʝʨʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʯʫʞʜʝʩʪʨʘʥʥʠ ʫʯʝʥʠ ʠ ʬʠʨʤʠ ʟʘ ʧʘʨʪʥʴʦʨʠ, 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʠʚʣʝʢʘʪʝʣʥʘ ʩʨʝʜʘ ʟʘ ʧʨʠʚʣʠʯʘʥʝ ʠ ʢʘʨʠʝʨʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʫʯʝʥʠ ʠ ʥʝ ʥʘ 

ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʘʨʪʥʴʦʨʩʪʚʘ ʠ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʠʥʜʫʩʪʨʠʷʪʘ ʟʘ ʥʘʫʯʥʘ ʠ 

ʨʘʟʚʦʡʥʘ ʜʝʡʥʦʩʪ. ɺ ʩʲʩʪʘʚʘ ʥʘ ʮʝʥʪʲʨʘ ʩʘ ʚʢʣʶʯʝʥʠ 18 ʧʘʨʪʥʴʦʨʘ ï 12 ʠʥʩʪʠʪʫʪʘ ʥʘ ɹɸʅ, 

5 ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʚʦʜʝʱ ʧʘʨʪʥʴʦʨ ï ʉʜʨʫʞʝʥʠʝ Ăʅʘʮʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʟʘ 

ʚʲʨʭʦʚʠ ʧʦʩʪʠʞʝʥʠʷ ʤʝʭʘʪʨʦʥʠʢʘ ʠ ʯʠʩʪʠ ʪʝʭʥʦʣʦʛʠʠñ.  

http://www.cemct.eu/bg/
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 ʇʘʨʪʥʴʦʨʠʪʝ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ ʪʨʠ ʢʘʤʧʫʩʘ: ʢʘʤʧʫʩ ɻʝʦ ʄʠʣʝʚ, ʢʘʤʧʫʩ ʉʪʫʜʝʥʪʩʢʠ 

ʛʨʘʜ ʠ ʢʘʤʧʫʩ ʃʦʟʝʥʝʮ. ʉ ʮʝʣ ʩʧʘʟʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʝʪʦ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʢʦʷʪʦ ʚ ʩʣʫʯʘʷ ʝ ʠ ʚʦʜʝʱ ʧʘʨʪʥʴʦʨ, ʧʨʝʟ 2025 ʛ. ʙʷʭʘ ʧʨʝʜʧʨʠʝʪʠ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʝʡʩʪʚʠʷ ʟʘ ʥʘʟʥʘʯʘʚʘʥʝʪʦ ʚ ʩʜʨʫʞʝʥʠʝʪʦ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʝʢʠʧ, 

ʦʙʝʟʧʝʯʘʚʘʥʝʪʦ ʥʘ ʩʧʦʤʘʛʘʪʝʣʥʠʪʝ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʜʨʫʞʝʥʠʝʪʦ ʬʫʥʢʮʠʠ (ʩʯʝʪʦʚʦʜʩʪʚʦ, 

ʶʨʠʜʠʯʝʩʢʠ ʫʩʣʫʛʠ ʠ ʜʨ.), ʢʘʢʪʦ ʠ ʪʝʭʥʠʯʝʩʢʦʪʦ ʦʙʝʟʧʝʯʘʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʜʨʫʞʝʥʠʝʪʦ 

(ʦʬʠʩʠ, ʀʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʙʘʥʢʦʚʠ ʫʩʣʫʛʠ ʠ ʜʨ.). ʆʪ ʩʪʘʨʪʠʨʘʥʝʪʦ ʜʦ ʢʨʘʷ ʥʘ 2025 ʛ. ʩʘ 

ʥʘʟʥʘʯʝʥʠ 145 ʠʟʩʣʝʜʦʚʘʪʝʣʠ. ʆʪʯʝʪʝʥʠ ʩʘ 153 ʧʫʙʣʠʢʘʮʠʠ, ʦʪ ʢʦʠʪʦ 64 ʚ Q1, 52 ʚ Q2. ʅʘ 

10.11.2025 ʛ. ʩʝ ʩʲʩʪʦʷ ʦʪʢʨʠʚʘʱʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ʟʘ ʚʪʦʨʠʷ ʝʪʘʧ ʦʪ ʨʘʙʦʪʘʪʘ ʥʘ ʮʝʥʪʲʨʘ. 

ʉʲʙʠʪʠʝʪʦ ʩʝ ʩʲʩʪʦʷ ʚ ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ ʚ ʥʦʚʦʠʟʛʨʘʜʝʥʘʪʘ ʧʦ ʧʨʦʝʢʪʘ 

ʩʛʨʘʜʘ. ʅʘ ʩʲʙʠʪʠʝʪʦ ʧʨʠʩʲʩʪʚʘʭʘ ʨʝʜʠʮʘ ʦʬʠʮʠʘʣʥʠ ʛʦʩʪʠ, ʢʦʠʪʦ ʦʪʧʨʘʚʠʭʘ ʦʬʠʮʠʘʣʥʠ 

ʧʨʠʚʝʪʩʪʚʠʷ. ɹʷʭʘ ʧʨʝʜʩʪʘʚʝʥʠ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʧʝʨʠʦʜʘ 2018ï2023 ʛ. ʠ  

ʦʩʥʦʚʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʦ ʢʘʤʧʫʩʠ ʩʲʛʣʘʩʥʦ ʫʪʚʲʨʜʝʥʠʷ ʙʠʟʥʝʩ ʧʣʘʥ ʥʘ ʮʝʥʪʲʨʘ ʟʘ 

ʥʘʩʪʦʷʱʘʪʘ ʬʘʟʘ ʚ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ʜʦ 31.12.2029 ʛ. ʅʘ ʩʲʙʠʪʠʝʪʦ ʧʨʠʩʲʩʪʚʘʭʘ ʥʘʜ 

120 ʜʫʰʠ ï ʚʦʜʝʱʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʦʪ ʝʢʠʧʘ ʥʘ ʧʨʦʝʢʪʘ, ʛʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩa. 

ɹʝʰʝ ʦʙʥʦʚʝʥ ʩʘʡʪʲʪ ʥʘ ʮʝʥʪʲʨʘ, ʢʘʪʦ ʚ ʥʝʛʦ ʝ ʧʦʩʦʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʩʠʯʢʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʫʩʣʫʛʠ ʥʘ ʮʝʥʪʲʨʘ (www.cemct.eu). 

  

ʎɽʅʊʒʈ ɿɸ ɺʒʈʍʆɺʀ ʇʆʉʊʀɾɽʅʀʗ ʇʆ 

ʀʅʌʆʈʄɸʊʀʂɸ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʀ ʀ 

ʂʆʄʋʅʀʂɸʎʀʆʅʅʀ ʊɽʍʅʆʃʆɻʀʀ  

ʧʨʦʝʢʪ BG16RFPR002-1.014-0018-C01  

                https://ict.acad.bg/ 

 ʆʙʱʠʷʪ ʨʘʟʤʝʨ ʥʘ ʙʝʟʚʲʟʤʝʟʜʥʘʪʘ ʬʠʥʘʥʩʦʚʘ ʧʦʤʦʱ ʚʲʟʣʠʟʘ ʥʘ 12 990 562 ʣʝʚʘ. ʆʪ 

ʪʷʭ ʥʘʜ 85 % ʩʘ ʚ ʙʶʜʞʝʪʠʪʝ ʥʘ ʀʀʂʊ (ʢʦʦʨʜʠʥʘʪʦʨ) ʠ ʦʩʪʘʥʘʣʠʪʝ ʧʘʨʪʥʴʦʨʠ ʦʪ ɹɸʅ. 

http://www.cemct.eu/


19 
 

ʇʨʦʝʢʪʲʪ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ ʢʦʥʩʦʨʮʠʫʤ, ʚʢʣʶʯʚʘʱ ʀʥʩʪʠʪʫʪʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʚʦʜʝʱʘ ʦʨʛʘʥʠʟʘʮʠʷ), ʀʥʩʪʠʪʫʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ 

ʠʥʬʦʨʤʘʪʠʢʘ, ʀʥʩʪʠʪʫʪʘ ʧʦ ʤʝʭʘʥʠʢʘ, ʅʘʮʠʦʥʘʣʥʠʷ ʠʥʩʪʠʪʫʪ ʧʦ ʛʝʦʬʠʟʠʢʘ, ʛʝʦʜʝʟʠʷ ʠ 

ʛʝʦʛʨʘʬʠʷ, ʄʝʜʠʮʠʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ - ʉʦʬʠʷ ʠ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʙʠʙʣʠʦʪʝʢʦʟʥʘʥʠʝ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʎʷʣʦʩʪʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʎʝʥʪʲʨʘ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʨʘʟʚʠʪʠʝ ʥʘ 

ʩʲʟʜʘʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʢʦʤʧʣʝʢʩ ʩ ʫʥʠʢʘʣʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʚʠʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʥʠ ʠʟʯʠʩʣʝʥʠʷ, ʢʦʡʪʦ ʝ 

ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʨʝʰʘʚʘ ʟʘʜʘʯʠ ʩ ʚʠʩʦʢʘ ʥʘʫʯʥʘ ʠ ʦʙʱʝʩʪʚʝʥʘ ʟʥʘʯʠʤʦʩʪ. ʊʷ ʚʢʣʶʯʚʘ 

ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: ʘ) ʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʥʘʫʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ; ʙ) 

ʀʟʛʨʘʞʜʘʥʝ ʠ/ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ ʠ 

ʦʙʦʨʫʜʚʘʥʝ, ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ; ʚ) ʆʙʫʯʝʥʠʝ ʠ ʤʦʙʠʣʥʦʩʪ 

ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ. ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʨʘʤʢʠʪʝ ʥʘ 11 

ʥʘʫʯʥʠ ʨʘʙʦʪʥʠ ʧʘʢʝʪʘ, ʢʘʪʦ ʀʀʂʊ ʠ ʦʩʪʘʥʘʣʠʪʝ ʧʘʨʪʥʴʦʨʠ ʦʪ ɹɸʅ ʩʘ ʚʦʜʝʱʠ ʧʦ 8 ʦʪ ʪʷʭ. 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ, ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ 

54 ʩʪʘʪʠʠ ʚʠʜʠʤʠ ʚʲʚ WoS ʠʣʠ Scopus, ʢʘʢʪʦ ʩʣʝʜʚʘ: 23 ʚ Q1, 14 ʚ Q2, 5 ʚ Q3 ʠ 12 ʚ Q4. 

ʇʦʣʫʯʝʥ ʝ ʩʝʨʪʠʬʠʢʘʪ ʟʘ 1 ʧʦʣʝʟʝʥ ʤʦʜʝʣ ʠ ʝ ʠʟʧʲʣʥʝʥ 1 ʜʦʛʦʚʦʨ ʩ ʠʥʜʫʩʪʨʠʘʣʝʥ ʧʘʨʪʥʴʦʨ. 

ʇʨʠ ʤʥʦʛʦ ʛʦʣʷʤ ʠʥʪʝʨʝʩ, ʥʘ 28.10.2025 ʛ. ʚ ʟʘʣʘ Ăʇʨʦʬ. ʄʘʨʠʥ ɼʨʠʥʦʚñ ʥʘ ɹɸʅ, 

ʀʥʩʪʠʪʫʪʲʪ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝ ɼʝʥ ʥʘ ʦʪʚʦʨʝʥʠʪʝ 

ʚʨʘʪʠ ʥʘ ʪʝʤʘ Ăʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪñ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʧʣʝʥʘʨʥʘʪʘ 

ʩʝʩʠʷ ʠ ʥʘ ʦʙʦʩʦʙʝʥʠ ʪʝʤʘʪʠʯʥʦ ʱʘʥʜʦʚʝ ʙʝʰʝ ʧʨʝʜʩʪʘʚʝʥ ʩʪʘʨʪʠʨʘʱʠʷ ʚʪʦʨʠ ʝʪʘʧ ʥʘ 

ʎʝʥʪʲʨʘ. 
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ʂʦʦʨʜʠʥʘʪʦʨ ʝ ʀɽɽʉ-ɹɸʅ, ʘ ʧʨʦʝʢʪʲʪ ʝ ʩ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʦʪ 31.03.2025 ʛ. ʜʦ 31.12.2029 ʛ. ʉ ʧʦʜʧʠʩʚʘʥʝʪʦ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʷ 

ʜʦʛʦʚʦʨ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʩʪʘʨʪʠʨʘʱʘʪʘ ʧʘʨʪʥʴʦʨʩʢʘ ʩʨʝʱʘ ʙʷʭʘ ʜʦʧʲʣʥʝʥʠ 

ʫʧʨʘʚʣʝʥʩʢʠʪʝ ʩʪʨʫʢʪʫʨʠ ʥʘ ʧʨʦʝʢʪʘ, ʘʢʪʫʘʣʠʟʠʨʘʥʠ ʚʲʪʨʝʰʥʠʪʝ ʧʨʘʚʠʣʘ ʠ ʦʯʝʨʪʘʥʠ 

ʢʣʶʯʦʚʠʪʝ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʫʩʪʦʡʯʠʚʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʎʝʥʪʲʨʘ. ɺʲʚʝʜʝʥʘ ʙʝʰʝ ʝʣʝʢʪʨʦʥʥʘ 

ʩʠʩʪʝʤʘ ʟʘ ʠʥʜʠʚʠʜʫʘʣʥʦ ʦʪʯʠʪʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʧʝʨʩʦʥʘʣʘ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʪ ʥʘʜ 50 ʚʦʜʝʱʠ ʠ ʤʣʘʜʠ ʫʯʝʥʠ, ʜʦʢʪʦʨʘʥʪʠ ʠ 

ʩʪʫʜʝʥʪʠ.  

ʎʂ Ăʍʀʊʄʆɹʀʃñ ʧʨʦʜʲʣʞʠ ʜʘ ʫʪʚʲʨʞʜʘʚʘ ʧʦʟʠʮʠʠʪʝ ʩʠ ʢʘʪʦ ʚʦʜʝʱ ʥʘʮʠʦʥʘʣʝʥ ʠ 

ʨʝʛʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʟʘ ʧʨʠʣʦʞʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʨʘʟʚʠʪʠʝ ʠ ʠʥʦʚʘʮʠʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʙʘʪʝʨʠʡʥʠʪʝ ʠ ʚʦʜʦʨʦʜʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʯʠʩʪʘ ʝʥʝʨʛʠʷ. ʇʦ-ʚʘʞʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʧʦʩʪʠʛʥʘʪʠ ʚ ʰʝʩʪʪʝ ʪʝʤʘʪʠʯʥʠ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʎʝʥʪʲʨʘ ʚʢʣʶʯʚʘʪ: 

Å ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʦʮʝʥʢʘ ʥʘ ʣʠʪʠʝʚʠ,  ʧʦʩʪ-ʣʠʪʠʝʚʠ ʠ ʤʝʪʘʣ-ʭʠʜʨʠʜʥʠ ʩʠʩʪʝʤʠ, ʮʠʥʢ-

ʥʠʢʝʣʦʚʠ ʠ ʦʣʦʚʥʦ-ʢʠʩʝʣʠʥʥʠ ʙʘʪʝʨʠʠ ʠ ʩʫʧʝʨʢʦʥʜʝʥʟʘʪʦʨʠ; 

Å ʠʟʤʝʨʚʘʥʝ ʥʘ ʝʣʝʢʪʨʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʣʲʥʯʝʚʠ ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʢʣʝʪʢʠ; 

Å ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʣʠʟʥʠ ʢʣʝʪʢʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʟʝʣʝʥ ʚʦʜʦʨʦʜ;  

Å ʚ ʧʦʣʝʚʠ ʫʩʣʦʚʠʷ ʝ ʨʝʘʣʠʟʠʨʘʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦ ʮʷʣʘʪʘ ʚʝʨʠʛʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʝʥʝʨʛʠʷ ʦʪ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʝʣʝʢʪʨʦʮʝʥʪʨʘʣʘ, ʙʘʣʘʥʩʠʨʘʥʝʪʦ Ⱬ ʚ ʨʘʟʣʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ 

ʙʘʪʝʨʠʠ ʠ ʢʨʘʡʥʦʪʦ Ⱬ ʧʨʠʣʦʞʝʥʠʝ ʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʪʘʮʠʦʥʘʨʥʠ ʝʥʝʨʛʠʡʥʠ ʢʦʥʩʫʤʘʪʦʨʠ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʘʚʪʦʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʥʝʨʛʠʡʥʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʦʪʨʘʟʝʥʠ ʚ 14 ʥʘʫʯʥʠ ʩʪʘʪʠʠ. ʇʫʙʣʠʢʫʚʘʥʠ ʩʘ 

3 ʥʘʮʠʦʥʘʣʥʠ ʧʘʪʝʥʪʘ, ʘ 1 ʟʘʷʚʢʘ ʚʝʯʝ ʠʤʘ ʨʝʛʠʩʪʨʦʚ ʧʘʪʝʥʪʝʥ ʥʦʤʝʨ (ɽʈ4560746) ʚ 

ʦʬʠʮʠʘʣʥʠʷ ʙʶʣʝʪʠʥ ʥʘ ɽʚʨʦʧʝʡʩʢʦ ʧʘʪʝʥʪʥʦ ʚʝʜʦʤʩʪʚʦ.  

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʎʂ ʍʀʊʄʆɹʀʃ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 3 ʜʦʛʦʚʦʨʘ ʟʘ ʥʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ʌʅʀ ʠ 2 ʧʨʦʝʢʪʘ ʧʦ ʧʨʦʛʨʘʤʘ ʍʦʨʠʟʦʥʪ ʥʘ ɽʂ (RISEnergy ʠ 

Green Skills for Hydrogen). ʈʝʘʣʠʟʠʨʘʥʠ ʩʘ 3 ʜʦʛʦʚʦʨʘ ʟʘ ʝʬʝʢʪʠʚʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʠʥʜʫʩʪʨʠʘʣʥʠ ʧʘʨʪʥʴʦʨʠ (ʊɽʍʂɽʈɸʄʀʂ-ʄ, Ăɺʦʣʪʝʨʘ ɹʲʣʛʘʨʠʷò ʆʆɼ, WaveTech 

Bulgaria). ʀʟʧʲʣʥʷʚʘʥʠ ʩʘ 3 ʫʩʣʫʛʠ ʟʘ ʙʠʟʥʝʩa, ʬʠʥʘʥʩʠʨʘʥʠ ʧʦ ʚʘʫʯʝʨʥʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ 

ʄʀʈ ʟʘ ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ (Ăɻʝʦ ʉʦʨʩñ ɽʆʆɼ-2 ʙʨ. ʠ Ăɻɸʃɽʈɸ 07ñ ʆʆɼ), 

ʠʟʧʲʣʥʷʚʘʪ ʩʝ ʠ ʧʦʨʲʯʢʦʚʠ ʪʝʩʪʦʚʝ ʟʘ 2 ʯʫʞʜʝʩʪʨʘʥʥʘ ʬʠʨʤʘ (Stellar Aircraft Inc ʠ 

Hammond Group, ʉɸʑ). 

ʎʝʥʪʲʨʲʪ ʘʢʪʠʚʥʦ ʧʨʝʜʩʪʘʚʷʰʝ ʩʚʦʠʪʝ ʥʘʫʯʥʠ ʧʦʩʪʠʞʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʧʨʝʜ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩʘ, ʠʥʩʪʠʪʫʮʠʠʪʝ ʠ ʦʙʱʝʩʪʚʦʪʦ ʯʨʝʟ ʫʯʘʩʪʠʝ ʚʲʚ ʬʦʨʫʤʠ ʢʘʪʦ 

Ăʅʘʫʢʘ ʟʘ ʙʠʟʥʝʩñ ʥʘ ɹɸʅ ʠ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʨʝʱʘ Ăʆʪ ʥʘʫʢʘ ʢʲʤ ʠʥʦʚʘʮʠʠñ, ʦʨʛʘʥʠʟʠʨʘʥʘ 

ʦʪ ʀʟʧʲʣʥʠʪʝʣʥʘ ʘʛʝʥʮʠʷ Ăʇʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝñ, ʢʘʢʪʦ ʠ ʚ ʜʦʢʫʤʝʥʪʘʣʝʥ ʬʠʣʤ ʥʘ 

ɹʅʊ. ʏʨʝʟ ʤʝʜʠʡʥʠ ʫʯʘʩʪʠʷ ʝʢʩʧʝʨʪʠ ʦʪ ʎʂ Ăʍʀʊʄʆɹʀʃñ ʟʘʝʭʘ ʘʢʪʠʚʥʘ ʧʦʟʠʮʠʷ ʚ 

ʦʙʱʝʩʪʚʝʥʠʷ ʜʝʙʘʪ ʧʦ ʪʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʝʣʝʢʪʨʠʯʝʩʢʘʪʘ ʠ ʚʦʜʦʨʦʜʥʘʪʘ ʤʦʙʠʣʥʦʩʪ, ʢʘʪʦ 

ʘʢʮʝʥʪʠʨʘʭʘ ʚʲʨʭʫ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʠʥʪʝʛʨʠʨʘʥ ʧʦʜʭʦʜ ʢʲʤ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʠ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʟʘ ʚʦʜʦʨʦʜʥʠ ʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ. 

https://www.hitmobil.eu/
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 ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʷ ʢʘʧʘʮʠʪʝʪ ʥʘ ʎʝʥʪʲʨʘ ʦʪʥʦʩʥʦ ʨʝʘʣʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʲʭʨʘʥʝʥʠʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʥʝʨʛʠʷ ʦʪ ʚʲʟʦʙʥʦʚʷʝʤʠ 

ʠʟʪʦʯʥʠʮʠ ʚ ʙʘʪʝʨʠʠ ʠ ʟʝʣʝʥ ʚʦʜʦʨʦʜ, ʧʨʝʟ 2025 ʛ. ʚ ʀɽɽʉ-ɹɸʅ ʙʷʭʘ ʨʝʘʣʠʟʠʨʘʥʠ ʨʝʜʠʮʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʫʯʝʥʠʷ. ʉʨʝʜ ʪʷʭ ʩʘ ʪʨʠ ʥʘʯʘʣʥʠ ʢʫʨʩʘ ʧʦ ʇʨʦʛʨʘʤʘʪʘ ʥʘ ʧʨʦʝʢʪ ĂGreen 

Skills for Hydrogenñ, ʩ ʦʙʱʦ ʥʘʜ 200 ʫʯʘʩʪʥʠʮʠ ʦʪ ʨʘʟʣʠʯʥʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʠ ʩʬʝʨʠ ʥʘ 

ʧʫʙʣʠʯʥʠʷ ʠ ʯʘʩʪʥʠʷ ʩʝʢʪʦʨ; ʠʟʥʝʩʝʥʠ ʦʙʫʯʝʥʠʷ ʟʘ ʩʪʫʜʝʥʪʠ ʦʪ ʍʊʄʋïʉʦʬʠʷ ʠ ɺʊʋ Ăʊ. 

ʂʘʙʣʝʰʢʦʚñ; ʦʧʦʟʥʘʚʘʪʝʣʥʠ ʧʦʩʝʱʝʥʠʷ ʥʘ ʯʫʞʜʝʩʪʨʘʥʥʠ ʫʯʝʥʠʮʠ, ʩʪʫʜʝʥʪʠ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʇʨʦʛʨʘʤʘʪʘ ʟʘ ʤʦʙʠʣʥʦʩʪ Ăɽʨʘʟʲʤ+ñ ʠ ʜʨ. ʉ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʧʲʨʚʠʷ 

ʦʙʫʯʠʪʝʣʝʥ ʩʝʤʠʥʘʨ (76 ʫʯʘʩʪʥʠʮʠ) ʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʪʦ ʩʲʙʠʪʠʝ (25 ʫʯʘʩʪʥʠʮʠ) ʥʘ ʪʝʤʘ 

Ăʈʘʟʨʘʙʦʪʚʘʥʝ ʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠ ʝʥʝʨʛʠʡʥʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʩʲʭʨʘʥʝʥʠʝ ʠ ʢʦʥʚʝʨʩʠʷ ʥʘ ʚʦʜʦʨʦʜñ, ʩʲʩʪʦʷʣʠ ʩʝ ʥʘ 11.12.2025 ʛ., ʩʪʘʨʪʠʨʘ ʠʟʧʲʣʥʝʥʠʝʪʦ 

ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʝʨʢʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʦʙʫʯʝʥʠʷ ʥʘ ʫʯʝʥʠʮʠ, ʩʪʫʜʝʥʪʠ, 

ʜʦʢʪʦʨʘʥʪʠ ʠ ʤʣʘʜʠ ʫʯʝʥʠ. 
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ʎɽʅʊʒʈ ɿɸ ʂʆʄʇɽʊɽʅʊʅʆʉʊ Ăʋʉʊʆʁʏʀɺʆ 

ʆʇʆʃɿʆʊɺʆʈʗɺɸʅɽ ʅɸ ɹʀʆ-ʈɽʉʋʈʉʀ ʀ ʆʊʇɸɼʒʎʀ ʆʊ 

ʃɽʏɽɹʅʀ ʀ ɸʈʆʄɸʊʀʏʅʀ ʈɸʉʊɽʅʀʗ ɿɸ ʀʅʆɺɸʊʀɺʅʀ 

ɹʀʆɸʂʊʀɺʅʀ ʇʈʆɼʋʂʊʀñ 

ʧʨʦʝʢʪ BG16RFPR002-1.014-000  

http://subramap.orgchm.bas.bg/ 

 

 ʇʨʦʝʢʪʲʪ ʝ ʥʘ ʦʙʱʘ ʩʪʦʡʥʦʩʪ 14 536 050.34 ʣʚ. (100% ʙʝʟʚʲʟʤʝʟʜʥʘ ʬʠʥʘʥʩʦʚʘ 

ʧʦʤʦʱ). ɺ ʪʦʟʠ ʧʨʦʝʢʪ ʀʆʍʎʌ ʝ ʧʘʨʪʥʴʦʨ ʩ ɸʛʨʦʙʠʦʠʥʩʪʠʪʫʪ, ɹʠʦʣʦʛʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ ʠ 

ʌʘʢʫʣʪʝʪ ʧʦ ʭʠʤʠʷ ʠ ʬʘʨʤʘʮʠʷ ʥʘ ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʣʠʤʝʨʠ -

ɹɸʅ, ʀʥʩʪʠʪʫʪ ʟʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʧʦʜʢʨʝʧʘ (ʀʀʇ) ʉʜʨʫʞʝʥʠʝ ʠ ɹʠʦʨʝʩʫʨʩʠ ɹʛ 

ʉʜʨʫʞʝʥʠʝ. 

ʄʠʩʠʷʪʘ ʥʘ ʎʝʥʪʲʨʘ ʝ ʜʘ ʦʩʠʛʫʨʠ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, 

ʠʥʦʚʘʮʠʠʪʝ, ʟʥʘʥʠʷʪʘ ʠ ʪʨʘʥʩʬʝʨʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʙʠʦʨʝʩʫʨʩʠ ʠ ʦʪʧʘʜʲʮʠ ʦʪ ʣʝʯʝʙʥʠ ʠ ʘʨʦʤʘʪʥʠ ʨʘʩʪʝʥʠʷ ʟʘ ʠʥʦʚʘʪʠʚʥʠ ʙʠʦʘʢʪʠʚʥʠ 

ʧʨʦʜʫʢʪʠ, ʢʘʪʦ ʠʟʚʲʨʰʚʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʜʝʡʥʦʩʪʠ ʩ ʚʠʩʦʢʘ ʩʦʮʠʘʣʥʘ ʟʥʘʯʠʤʦʩʪ, 

ʫʯʘʩʪʚʘ ʘʢʪʠʚʥʦ ʚ ʙʠʟʥʝʩ ʩʨʝʜʘʪʘ, ʥʦ ʠ ʠʥʠʮʠʠʨʘ ʜʝʙʘʪʠ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʠ 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠ ʟʘ ʛʨʠʞʘ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ʎʝʥʪʲʨʲʪ ʝ ʧʨʠʟʚʘʥ ʜʘ ʩʲʜʝʡʩʪʚʘ ʟʘ 

ʦʧʘʟʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʯʨʝʟ ʠʥʪʝʣʠʛʝʥʪʥʦ ʠ ʫʩʪʦʡʯʠʚʦ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ, 

ʢʘʢʪʦ ʠ ʥʘ ʯʦʚʝʰʢʦʪʦ ʟʜʨʘʚʝ ʢʘʪʦ ʢʣʶʯʦʚ ʬʘʢʪʦʨ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪ. 

ʊʝʤʘʪʠʯʥʘ ʮʝʣ ʦʪ ʀʉʀʉ, ʢʲʤ ʢʦʷʪʦ ʝ ʥʘʩʦʯʝʥ ʮʝʥʪʲʨʘ: Ăʀʥʜʫʩʪʨʠʷ ʟʘ ʟʜʨʘʚʦʩʣʦʚʝʥ ʞʠʚʦʪ, 

ʙʠʦʠʢʦʥʦʤʠʢʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠñ. 

ʎʝʥʪʲʨʲʪ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ Ăʋʩʪʦʡʯʠʚʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʠʦʨʝʩʫʨʩʠ ʠ ʦʪʧʘʜʲʮʠ ʦʪ ʣʝʯʝʙʥʠ 

ʠ ʘʨʦʤʘʪʥʠ ʨʘʩʪʝʥʠʷ ʟʘ ʠʥʦʚʘʪʠʚʥʠ ʙʠʦʘʢʪʠʚʥʠ ʧʨʦʜʫʢʪʠñ ʠʤʘ ʷʩʥʘ ʚʠʟʠʷ ʠ ʧʨʠʦʨʠʪʝʪʠ ʟʘ 

ʨʘʟʚʠʪʠʝ. ʀʟʛʨʘʜʝʥʘ ʝ ʠ ʩʝ ʨʘʟʚʠʚʘ ʤʦʜʝʨʥʘ ʙʘʟʘ ʟʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʨʦʮʝʩ, ʢʦʷʪʦ ʝ 

ʦʙʝʟʧʝʯʝʥʘ ʢʘʢʪʦ ʩ ʚʠʩʦʢʦ ʢʚʘʣʠʬʠʮʠʨʘʥ ʥʘʫʯʝʥ ʝʢʠʧ, ʤʦʜʝʨʥʦ ʦʙʦʨʫʜʚʘʥʝ, ʪʘʢʘ ʠ ʩ 

ʮʝʥʪʲʨ ʟʘ ʩʲʭʨʘʥʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ. ʊʦʚʘ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʨʝʚʨʲʱʘʥʝʪʦ 

ʤʫ ʚ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʝʥ ʝʚʨʦʧʝʡʩʢʠ ʮʝʥʪʲʨ ʩ ʤʦʱʝʥ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʪʝʥʮʠʘʣ. 

ʎʝʥʪʲʨʲʪ ʨʘʟʚʠʚʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʷʪʦ ʩʲʯʝʪʘʚʘ ʚʝʯʝ ʨʘʟʨʘʙʦʪʝʥʠ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ, ʟʘʝʜʥʦ ʩ ʙʘʟʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʠ, ʢʦʠʪʦ ʙʠʭʘ ʠʤʘʣʠ 

ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʨʝʰʘʪ ʥʷʢʦʠ ʨʝʘʣʥʠ ʧʨʦʙʣʝʤʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʪʦ ʨʘʟʚʠʪʠʝ ʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠʪʝ. 
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ʂʆʄʋʅʀʂɸʎʀʗ, ʀʅʊɽʃʀɻɽʅʊʅʀ ʉʀʉʊɽʄʀ ɿɸ 
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ʧʨʦʝʢʪ BG16RFPR002-1.014-0008 
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 ɺʦʜʝʱʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʎʂ Ăʂɺɸɿɸʈñ ʝ ʀʥʩʪʠʪʫʪ ʧʦ ʨʦʙʦʪʠʢʘ-ɹɸʅ. ɺ ʎʝʥʪʲʨʘ ʩʝ 

ʨʝʘʣʠʟʠʨʘʪ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ 

ʠʥʪʝʣʝʢʪ, ʢʚʘʥʪʦʚʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ, ʨʦʙʦʪʠʢʘʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʨʠʩʢʘ. 

ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʤʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʝ ʨʘʟʧʦʣʦʞʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʝʥ ʢʦʤʧʣʝʢʩ, 

ʩʲʩʪʦʷʱ ʩʝ ʦʪ 18 ʣʘʙʦʨʘʪʦʨʠʠ. ɺ ʥʘʫʯʥʠʷ ʝʢʠʧ ʫʯʘʩʪʚʘʪ ʠʟʪʲʢʥʘʪʠ ʙʲʣʛʘʨʩʢʠ 

ʠʟʦʙʨʝʪʘʪʝʣʠ, ʩʲʘʚʪʦʨʠ ʥʘ ʥʘʜ 260 ʧʘʪʝʥʪʠ ʟʘ ʠʟʦʙʨʝʪʝʥʠʷ ʢʘʪʦ ʠʥʦʚʘʮʠʠʪʝ ʠ 

ʧʫʙʣʠʢʘʮʠʠʪʝ ʩʘ ʮʠʪʠʨʘʥʠ ʥʘʜ 20 000 ʧʲʪʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠ ʠʟʜʘʥʠʷ. Ăʂɺɸɿɸʈñ ʝ 

ʦʬʠʮʠʘʣʥʦ ʦʧʨʝʜʝʣʝʥ ʦʪ ʜʲʨʞʘʚʘʪʘ ʟʘ ʅʘʮʠʦʥʘʣʝʥ ʢʦʦʨʜʠʥʘʪʦʨ ʚ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ 

ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʢʚʘʥʪʦʚʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʂʚʘʥʪʦʚʠʪʝ ʪʨʘʩʝʪʘ ʚ 

ɹʲʣʛʘʨʠʷ ʠʟʛʨʘʞʜʘʪ ʚʠʩʦʢʦʩʢʦʨʦʩʪʥʘ ʩʠʩʪʝʤʘ ʟʘ ʢʚʘʥʪʦʚʦ ʩʧʦʜʝʣʷʥʝ ʥʘ ʩʝʢʨʝʪʥʠ ʢʣʶʯʦʚʝ, 

ʢʚʘʥʪʦʚʠ ʛʝʥʝʨʘʪʦʨʠ ʥʘ ʩʣʫʯʘʡʥʠ ʯʠʩʣʘ, ʢʨʠʧʪʠʨʘʱʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʢʦʤʫʥʠʢʘʪʦʨʠ ʦʪ 

ʧʦʩʣʝʜʥʦ ʧʦʢʦʣʝʥʠʝ. ʆʩʥʦʚʥʦʪʦ ʠʤ ʧʨʝʜʠʤʩʪʚʦ ʝ ʟʘʱʠʪʘʪʘ ʩʨʝʱʫ ʧʦʜʩʣʫʰʚʘʥʝ ʠ 

ʢʦʧʠʨʘʥʝ. ʇʨʝʟ 2025 ʛ. Ăʂɺɸɿɸʈñ ʩʲʚʤʝʩʪʥʦ ʩ ʦʧʝʨʘʪʦʨʘ ɸ1 ʠ ʬʠʨʤʘ Ăɽʥʪʝʨʧʨʘʡʩ 

ʢʦʤʶʥʠʢʝʡʰʲʥñ ʥʘʜʛʨʘʜʠʭʘ ʧʣʘʪʬʦʨʤʘʪʘ ʯʨʝʟ ʮʷʣʦʩʪʥʘ ʦʧʪʠʯʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʉʦʬʠʷ ʠ 

ɸʪʠʥʘ ʧʦ ʠʥʠʮʠʘʪʠʚʘʪʘ EuroQCI, ʢʘʪʦ ʧʨʝʜʩʪʦʠ ʧʨʝʟ 2026 ʛ. ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʢʚʘʥʪʦʚʦ 

ʦʧʪʠʯʥʦ ʪʨʘʩʝ ʤʝʞʜʫ ʉʦʬʠʷ ʠ ɹʫʢʫʨʝʱ. ʇʨʝʜʩʪʦʠ ʩʲʱʦ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʪʨʘʩʝ, ʩʚʲʨʟʚʘʱʦ 

ʩ ʢʚʘʥʪʦʚʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʝʥ ʢʘʥʘʣ ʥʘ ɼɸʅʉ, ʄɺʈ, ʄʆ, ʄɽ, ʄʀʈ, ʄʀ ʠ ʜʨ. ɺʠʩʦʢʦʪʦ 
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ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʥʠʚʦ ʥʘ ʨʘʟʨʘʙʦʪʢʠʪʝ ʚ Ăʂɺɸɿɸʈñ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʚ ʪʷʭʥʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ. ʆʪʢʨʠʪʠʝʪʦ, ʦʪʥʘʩʷʱʦ ʩʝ ʜʦ ʛʝʥʝʨʘʮʠʷ ʥʘ ʤʠʢʨʦʯʘʩʪʠʮʠ ʧʨʠ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʚʠʩʦʢʠ ʝʜʥʦʦʩʥʠ ʜʝʬʦʨʤʘʮʠʠ  ʚ ʥʝʭʦʤʦʛʝʥʥʠ ʩʠʩʪʝʤʠ - ʩʢʘʣʠ ʠ ʙʝʪʦʥʠ, ʝ ʚʥʝʜʨʝʥʦ ʚ 

ʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʨʦʙʦʪʠʟʠʨʘʥʠ ʧʣʘʪʬʦʨʤʠ, ʩʝʥʟʦʨʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʦʪ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ. ʊʘʢʘ ʧʦʩʪʦʷʥʥʠʷʪ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʯʘʩʪʠʮʠʪʝ ʩʣʫʞʠ ʟʘ ʨʘʥʥʦ 

ʦʧʦʚʝʩʪʷʚʘʥʝ ʠ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʧʨʝʜʘʚʘʨʠʡʥʠ ʠ ʘʚʘʨʠʡʥʠ ʧʨʦʷʚʠ ʚ ʢʨʠʪʠʯʥʘʪʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʩʲʱʝʩʪʚʝʥʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤʠ ʚ: ʘ) 

ʩʝʠʟʤʠʯʥʦ ʘʢʪʠʚʥʠʪʝ ʨʘʡʦʥʠ - ʟʘ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘʛʲʚʘʥʝʪʦ ʥʘ ʪʝʢʪʦʥʩʢʠ ʧʣʦʯʠ ʠ 

ʨʘʟʤʝʩʪʚʘʥʝʪʦ ʥʘ ʩʢʘʣʥʠ ʤʘʩʠʚʠ; ʙ) ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ - ʟʘ ʢʦʥʪʨʦʣ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ 

ʚʠʩʦʢʠʪʝ ʩʛʨʘʜʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʨʝʜʨʘʟʨʫʰʠʪʝʣʥʠ ʩʲʩʪʦʷʥʠʷ; ʚ) 

ʫʨʙʘʥʠʟʘʮʠʷʪʘ - ʟʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʤʝʪʨʦʪʦ; ʛ) 

ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʷʟʦʚʠʨʥʠ ʩʪʝʥʠ, ʤʦʩʪʦʚʝ, ʚʠʘʜʫʢʪʠ, ʢʨʫʧʥʠ ʝʥʝʨʛʠʡʥʠ 

ʩʲʦʨʲʞʝʥʠʷ ï ɸɽʎ, ɺɽʎ, ʊɽʎ ʠ ʜʨ. ʇʨʝʟ 2025 ʛ. ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʥʘʜʛʨʘʜʝʥʠ ʩ 

ʥʦʚʠ ʤʦʜʘʣʥʦʩʪʠ ʠ ʩʘ ʪʝʦʨʝʪʠʯʥʦ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ. ʏʨʝʟ ʪʦʟʠ ʝʬʝʢʪ ʩʘ ʢʦʥʩʪʨʫʠʨʘʥʠ 

ʧʦʚʝʯʝ ʦʪ 15 ʠʥʦʚʘʪʠʚʥʠ ʨʦʙʦʪʠʟʠʨʘʥʠ ʧʣʘʪʬʦʨʤʠ, ʩʝʥʟʦʨʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʪ 

ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ. ɼʨʫʛʦ ʢʣʶʯʦʚʦ ʦʪʢʨʠʪʠʝ ʥʘ ʫʯʝʥʠ ʦʪ Ăʂɺɸɿɸʈñ ʝ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 

ʪʝʨʤʦʷʜʨʝʥʘʪʘ ʨʝʘʢʮʠʷ ʩ ʭʠʜʨʦʩʪʘʪʠʯʥʦ ʥʘʣʷʛʘʥʝ. ʂʲʤ ʨʘʟʨʘʙʦʪʢʘʪʘ ʠʤʘ ʧʦʚʠʰʝʥ ʠʥʪʝʨʝʩ 

ʦʪ ʢʦʤʧʝʪʝʥʪʥʠ ʠʥʩʪʠʪʫʮʠʠ.  

 ɺ ʎʂ Ăʂɺɸɿɸʈñ ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʦʪʚʘ ʥʦʚʦ ʛʝʥʝʨʘʮʠʷ ʩʝʥʟʦʨʠ ʟʘ ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ 

ʩʠʩʪʝʤʠ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ ʚ ʢʨʠʪʠʯʥʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʉʝʥʟʦʨʠʢʘʪʘ ʝ 

ʢʣʶʯʦʚʘ ʟʘ ʧʨʦʛʥʦʟʠ ʦʪ ʢʚʘʥʪʦʚʘ ʢʨʠʧʪʦʛʨʘʬʠʷ ʜʦ ʩʧʝʰʥʠ ʦʧʝʨʘʮʠʠ ʠ ʧʨʠʨʦʜʥʠ 

ʢʘʪʘʩʪʨʦʬʠ. ɿʘʱʠʪʘʪʘ ʥʘ ʢʨʠʪʠʯʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʟʠʩʢʚʘ ʦʪʢʨʠʚʘʥʝ ʠ ʧʨʠʢʨʠʚʘʥʝ ʥʘ 

ʦʙʝʢʪʠ ʦʪ ʥʠʩʢʦʣʝʪʷʱʠ ʠ ʥʘʟʝʤʥʠ ʟʘʧʣʘʭʠ ʯʨʝʟ ʘʢʪʠʚʥʠ, ʧʘʩʠʚʥʠ ʠ ʘʢʫʩʪʠʯʥʠ ʩʝʥʟʦʨʠ. 

ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʦʨʠʛʠʥʘʣʥʠ ʜʨʦʥʦʚʝ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʚʲʟʥʠʢʚʘʱʠ ʥʝʛʘʪʠʚʥʠ ʧʨʦʮʝʩʠ 

ʦʪ ʥʘʡ-ʦʙʱ ʭʘʨʘʢʪʝʨ. ʆʩʲʱʝʩʪʚʝʥʠʪʝ ʨʝʰʝʥʠʷ ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʟ 2025 ʛ. ʩʘ ʟʘʱʠʪʝʥʠ 

ʩ ʧʦʚʝʯʝ ʦʪ 15 ʠʟʦʙʨʝʪʝʥʠʷ. ʎʂ Ăʂɺɸɿɸʈñ ʝ ʩʲʱʦ ʪʘʢʘ ʩʨʝʜʘ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʥʘʩʲʨʯʘʚʘʥʝ 

ʥʘ ʤʣʘʜʠ ʫʯʝʥʠ ʠ ʜʦʢʪʦʨʘʥʪʠ. ɺ ʤʦʤʝʥʪʘ ʚ ʎʝʥʪʲʨʘ ʩʝ ʦʙʫʯʘʚʘʪ 10 ʤʣʘʜʠ ʫʯʝʥʠ. ɺ 

ʦʙʦʙʱʝʥʠʝ,  ʧʨʝʟ 2025 ʛ. ʩʘ ʧʦʜʘʜʝʥʠ ʦʙʱʦ 25 ʟʘʷʚʢʠ ʟʘ ʧʘʪʝʥʪʠ ʟʘ ʠʟʦʙʨʝʪʝʥʠʷ, 5 ʧʦʣʝʟʥʠ 

ʤʦʜʝʣʘ ʠ ʧʦʚʝʯʝ ʦʪ 20 ʩʪʘʪʠʠ ʠ ʜʦʢʣʘʜʠ ʚ ʧʨʝʩʪʠʞʥʠ ʠʟʜʘʥʠʷ ʠ ʬʦʨʫʤʠ. ɸʢʮʝʥʪʲʪ ʥʘ ʎʂ 

Ăʂɺɸɿɸʈñ ʝ ʪʨʘʥʩʬʝʨʠʨʘʥʝʪʦ ʢʘʪʦ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʥʦʚʠʪʝ ʠʥʞʝʥʝʨʥʠ ʨʝʰʝʥʠʷ, ʢʘʢʪʦ ʠ 

ʭʦʨʠʟʦʥʪʘʣʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʜʨʫʛʠ ʮʝʥʪʨʦʚʝ ʟʘ ʚʲʨʭʦʚʠ ʧʦʩʪʠʞʝʥʠʷ ʠ ʮʝʥʪʨʦʚʝ ʟʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ.  

 

 

ʋʯʘʩʪʠʝ ʥʘ ʝʢʠʧʘ ʥʘ Ăʂɺɸɿɸʈñ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʬʦʨʫʤ EuroQCI ʚ ɹʨʶʢʩʝʣ 
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ʎɽʅʊʒʈ ɿɸ ʂʆʄʇɽʊɽʅʊʅʆʉʊ ʇʆ ʄɽʍɸʊʈʆʅʀʂɸ ʀ ʏʀʉʊʀ 

ʊɽʍʅʆʃʆɻʀʀ ï MIRACle  
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ʇʨʦʝʢʪʲʪ ʝ ʬʠʥʘʥʩʠʨʘʥ ʩ ʙʝʟʚʲʟʤʝʟʜʥʘʪʘ ʬʠʥʘʥʩʦʚʘ ʧʦʤʦʱ ʦʪ  

9 346 355 ʣʚ., ʦʪ ʢʦʠʪʦ 7 194 217 ʣʚ. (76.97%) ʝʚʨʦʧʝʡʩʢʦ ʠ 2 152 138 ʣʚ. (23.03%) 

ʥʘʮʠʦʥʘʣʥʦ ʩʲʬʠʥʘʥʩʠʨʘʥʝ. ʇʨʦʝʢʪʲʪ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ ʦʙʝʜʠʥʝʥʠʝ, ʩʲʟʜʘʜʝʥʦ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʜʦʛʦʚʦʨ ʟʘ ʧʘʨʪʥʴʦʨʩʪʚʦ ʤʝʞʜʫ ʀʥʩʪʠʪʫʪʘ ʧʦ ʤʝʭʘʥʠʢʘ - ɹɸʅ (ʚʦʜʝʱ ʧʘʨʪʥʴʦʨ) ʠ 8 

ʧʘʨʪʥʴʦʨʩʢʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ 12.08.2025 ʛ. ʝ ʧʦʜʧʠʩʘʥ ɸʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ʜʦʛʦʚʦʨ ʟʘ 

ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʙʝʟʚʲʟʤʝʟʜʥʘ ʬʠʥʘʥʩʦʚʘ ʧʦʤʦʱ ʧʦ ʇʅʀʀɼʀʊ ʤʝʞʜʫ ʀʟʧʲʣʥʠʪʝʣʥʘ 

ʘʛʝʥʮʠʷ Ăʇʨʦʛʨʘʤʘ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝñ ʠ ʎʂ ñMIRACleò. ɿʘ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʠʟʙʨʘʥ 

ʜʦʮ. ʜ-ʨ ʊʠʭʦʤʠʨ ʊʷʥʢʦʚ, ʘ ʟʘ ʢʦʦʨʜʠʥʘʪʦʨ - ʛʣ. ʘʩ. ʜ-ʨ ɸʥʠʢʘ ɸʣʝʢʩʘʥʜʨʦʚʘ. ɿʘ 

ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ɼʝʡʥʦʩʪ 1 Ăʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʥʘʫʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠñ ʧʦ ʧʨʦʝʢʪʘ ʩʘ ʧʨʠʚʣʝʯʝʥʠ ʦʙʱʦ 44 ʫʯʝʥʠ ʠ ʠʥʦʚʘʮʠʦʥʝʥ ʧʝʨʩʦʥʘʣ ï 

ʦʙʱʦ 16 ʩʣʫʞʠʪʝʣʠ. ʉ ʧʦʤʦʱʪʘ ʥʘ 

ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ 

ʎʂ ñMIRACleò ʩʘ ʧʨʦʚʝʜʝʥʠ ʟʥʘʯʠʤʠ ʥʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʢʦʠʪʦ ʩʘ 

ʧʫʙʣʠʢʫʚʘʥʠ 16 ʩʪʘʪʠʠ ʚ ʠʟʜʘʥʠʷ, ʠʥʜʝʢʩʠʨʘʥʠ 

ʚ ʩʚʝʪʦʚʥʠ ʙʘʟʠ ʜʘʥʥʠ Scopus ʠ/ʠʣʠ Web of 

Science, ʦʪ ʢʦʠʪʦ 4 ʧʦʧʘʜʘʪ ʚ ʢʚʘʨʪʠʣ Q1, 6 - ʚ 

Q2, 2 - ʚ Q3 ʠ 4 - ʚ  Q4. ʆʜʦʙʨʝʥʦ ʝ ʠʟʜʘʚʘʥʝʪʦ 

ʥʘ ʝʜʠʥ ʧʘʪʝʥʪ ʦʪ ɹʲʣʛʘʨʩʢʦʪʦ ʧʘʪʝʥʪʥʦ 

ʚʝʜʦʤʩʪʚʦ. ʉ ʮʝʣ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʘ 

ʤʨʝʞʘ ʟʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʎʂ ñMIRACleò 

ʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʠ ʢʦʤʧʘʥʠʠ ʩʘ ʩʢʣʶʯʝʥʠ 4 

ʜʦʛʦʚʦʨʘ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʎʂ ñMIRACleñ 

ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ 5 ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠ ʠʥʦʚʘʪʠʚʥʠ ʧʨʦʝʢʪʠ. ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ 

ʜʝʡʥʦʩʪ ʧʦ ʧʨʦʝʢʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʟʘʣʦʞʝʥʠʪʝ ʟʘʜʘʯʠ ʠ ʚ ʧʨʝʜʚʠʜʝʥʠʪʝ ʚʨʝʤʝʚʠ ʨʘʤʢʠ ʥʘ 

ʇʨʦʛʨʘʤʘʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʩ ʙʠʟʥʝʩ ʧʣʘʥ ʥʘ ʮʝʥʪʲʨʘ. 

 

ʎɽʅʊʒʈ ɿɸ ʂʆʄʇɽʊɽʅʊʅʆʉʊ Ăʉʀʅʔʆ ʀʅʆɺɸʊʀɺʅʆ ʀ ʋʉʊʆʁʏʀɺʆ 

ʋʇʈɸɺʃɽʅʀɽ ʅɸ ʂʈɸʁɹʈɽɾʅɸʊɸ ʄʆʈʉʂɸ ʀ ʈɽʏʅɸ ʆʂʆʃʅɸ ʉʈɽɼɸ ʀ 

ʈɽʉʋʈʉʀ - BLUE-CRISTALñ 

BG16RFPR002-1.014-0016-C01 

https://sf.mon.bg/uploads/Blue_Crystal.pdf 

 

 ʎʝʥʪʲʨʲʪ ʝ ʩʲʟʜʘʜʝʥ ʩ ʨʝʰʝʥʠʝ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ 

(ʇʨʦʪʦʢʦʣ ˉ 49/1 ʥʦʝʤʚʨʠ 2023 ʛ., ʪʦʯʢʘ 4) ʧʦ ʇʨʦʛʨʘʤʘ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʠʥʦʚʘʮʠʠ 

ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ ʠʥʪʝʣʠʛʝʥʪʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷñ, BG16RFPR002-1.014 ʋʩʪʦʡʯʠʚʦ 

ʨʘʟʚʠʪʠʝ ʥʘ ʎʝʥʪʨʦʚʝ ʟʘ ʚʲʨʭʦʚʠ ʧʦʩʪʠʞʝʥʠʷ ʠ ʎʝʥʪʨʦʚʝ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʚ ʪ.ʯ. ʠ ʥʘ 

ʢʦʥʢʨʝʪʥʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ ʠʣʠ ʪʝʭʥʠ ʦʙʝʜʠʥʝʥʠʷ ʦʪ ʅʇʂʅʀ ʠ ʩʪʘʨʪʠʨʘ ʥʘ 17.06.2025 ʛ. 

ɺʦʜʝʱʘ ʦʨʛʘʥʠʟʘʮʠʷ ʝ ʀʥʩʪʠʪʫʪʲʪ ʧʦ ʦʢʝʘʥʦʣʦʛʠʷ ï ɹɸʅ, ʛʨʘʜ ɺʘʨʥʘ ʠ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʦʙʱʦ ʰʝʩʪ ʧʘʨʪʥʴʦʨʠ. ʇʨʦʝʢʪʲʪ ʨʘʟʚʠʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʟʘ ʢʦʤʧʣʝʢʩʝʥ ʠ 

ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʝʥ ʧʦʜʭʦʜ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʤʝʩʪʥʠʪʝ ʦʙʱʥʦʩʪʠ ʦʪ ʩʠʩʪʝʤʘʪʘ ɼʫʥʘʚ - 

https://miraclebg.com/
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ʏʝʨʥʦ ʤʦʨʝ, ʢʦʡʪʦ ʜʘ ʧʦʟʚʦʣʠ ʩʤʝʢʯʘʚʘʥʝʪʦ ʥʘ ʚʲʟʜʝʡʩʪʚʠʷʪʘ ʦʪ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʜʝʡʥʦʩʪʠ 

ʚʲʨʭʫ ʨʝʯʥʠʪʝ ʠ ʤʦʨʩʢʠ ʙʘʩʝʡʥʠ. ɹʘʟʠʨʘʥʠ ʥʘ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʝʥ ʧʦʜʭʦʜ ʩ ʢʦʤʧʦʥʝʥʪʠ 

ʦʪ ʪʨʠ ʧʨʠʦʨʠʪʝʪʥʠ ʦʙʣʘʩʪʠ ʥʘ ʀʉʀʉ 2021-2027, ʎʂ ʝ ʚ ʩʠʥʭʨʦʥ ʩʲʩ ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ 

ʉʝʚʝʨʝʥ-ʮʝʥʪʨʘʣʝʥ, ʉʝʚʝʨʦʠʟʪʦʯʝʥ ʠ ʖʛʦʠʟʪʦʯʝʥ ʨʘʡʦʥʠ ʟʘ ʧʣʘʥʠʨʘʥʝ. 

 ʇʣʘʥʠʨʘʥʘʪʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʙʭʚʘʱʘ ʦʩʥʦʚʥʦ ʜʚʘ ʢʨʫʧʥʠ ʦʙʝʢʪʘ, 

ʢʦʠʪʦ ʱʝ ʩʝ ʠʟʛʨʘʜʷʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʜʚʝ ʘʢʘʜʝʤʠʯʥʠ ʟʚʝʥʘ ʥʘ ɹɸʅ: ʥʦʚ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʝʥ 

ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʢʦʨʘʙ ʟʘ ʀʥʩʪʠʪʫʪʘ ʧʦ ʦʢʝʘʥʦʣʦʛʠʷ - ɹɸʅ ʠ ʃʘʙʦʨʘʪʦʨʠʷ ʧʦ 

ʘʝʨʦʜʠʥʘʤʠʢʘ ʩ ʘʝʨʦʜʠʥʘʤʠʯʝʥ ʪʫʥʝʣ ʢʲʤ ʎʝʥʪʲʨ ʧʦ ʭʠʜʨʦ- ʠ ʘʝʨʦʜʠʥʘʤʠʢʘ (ʎʍɸ), ɺʘʨʥʘ 

ʢʲʤ ʀʥʩʪʠʪʫʪ ʧʦ ʤʝʪʘʣʦʟʥʘʥʠʝ, ʩʲʦʨʲʞʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ Ăɸʢʘʜ. ɸʥʛʝʣ ɹʘʣʝʚʩʢʠñ - ɹɸʅ. 

 

  
 

ʇʨʝʟ 2025 ʛ. ʧʨʦʜʲʣʞʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʝʪ ʅʘʮʠʦʥʘʣʥʠ ʥʘʫʯʥʠ ʧʨʦʛʨʘʤʥʠ 

(ʅʅʇ), ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ʄʆʅ ʠ ʟʘʧʦʯʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʝʜʥʘ ʥʦʚʘ ʅʅʇ Ăʈʘʟʚʠʪʠʝ ʥʘ 

ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʥʦʚʘʮʠʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ ʥʘ ʙʲʣʛʘʨʩʢʦʪʦ ʧʨʝʜʫʯʠʣʠʱʥʦ ʠ 

ʫʯʠʣʠʱʥʦ ʦʙʨʘʟʦʚʘʥʠʝñ. ʅʘʮʠʦʥʘʣʥʠʪʝ ʥʘʫʯʥʠ ʧʨʦʛʨʘʤʥʠ ʮʝʣʷʪ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ 2017-

2030 ʛ. ʯʨʝʟ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʧʨʠʦʨʠʪʝʪʥʠ ʦʙʣʘʩʪʠ, ʢʘʢʪʦ ʠ 

ʧʨʠʚʣʠʯʘʥʝ ʠ ʟʘʜʲʨʞʘʥʝ ʥʘ ʪʘʣʘʥʪʣʠʚʠ ʤʣʘʜʠ ʠ ʫʪʚʲʨʜʝʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ. 

  

 ʇʦ ʅʅʇ Ăɺʲʨʭʦʚʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʭʦʨʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʝʚʨʦʧʝʡʩʢʘʪʘ ʥʘʫʢʘñ 

(ɺʀʍʈɽʅ) ʩʝ ʠʟʧʲʣʥʷʚʘʪ 11 ʧʨʦʝʢʪʘ ʧʦ ʅʅʇ Ăʇʝʪʲʨ ɹʝʨʦʥ. ʅʘʫʢʘ ʠ ʠʥʦʚʘʮʠʠ ʩ 

ɽʚʨʦʧʘñ (ʇʝʪʲʨ ɹʝʨʦʥ ʠ ʅʀɽ) - 5 ʧʨʦʝʢʪʘ ʦʪ ʫʯʝʥʠ ʥʘ ɹɸʅ.  

 

ʅɸʎʀʆʅɸʃʅɸ ʅɸʋʏʅɸ ʇʈʆɻʈɸʄɸ Ăʈɸɿɺʀʊʀɽ ʀ 

ʋʊɺʒʈɾɼɸɺɸʅɽ ʅɸ ɹʒʃɻɸʈʀʉʊʀʂɸʊɸ ɺ ʏʋɾɹʀʅɸñ 

 

ʅʅʇ Ăʈʘʟʚʠʪʠʝ ʠ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʙʲʣʛʘʨʠʩʪʠʢʘʪʘ ʚ 

ʯʫʞʙʠʥʘñ (ʈʄʉ ˉ 205/13.09.2022 ʛ.) ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʪ ʥʘʧʨʘʚʣʝʥʠʝ 

Ăʂʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʥʘʮʠʦʥʘʣʥʘ ʠʜʝʥʪʠʯʥʦʩʪñ ʥʘ 

ɹɸʅ; Ăʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ; ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ; 

ɺʊʋ Ăʉʚ. ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ; ʖɿʋ Ăʅʝʦʬʠʪ ʈʠʣʩʢʠñ; ʐʋ Ăɽʧʠʩʢʦʧ ʂʦʥʩʪʘʥʪʠʥ 

ʇʨʝʩʣʘʚʩʢʠñ. ɺʦʜʝʱ ʧʘʨʪʥʴʦʨ ʝ ɹɸʅ ʠ ʥʘʮʠʦʥʘʣʝʥ ʢʦʦʨʜʠʥʘʪʦʨ - ʜʦʮ. ʜ-ʨ ɽʣʢʘ ʊʨʘʡʢʦʚʘ. 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʧʘʨʪʥʴʦʨʩʪʚʦʪʦ ʝ ʜʘ ʚʲʨʥʝ ʧʨʝʩʪʠʞʥʦʪʦ ʤʷʩʪʦ ʥʘ ʙʲʣʛʘʨʠʩʪʠʢʘʪʘ ʚ 

ʯʫʞʙʠʥʘ ʚʲʚ ʚʦʜʝʱʠʪʝ ʯʫʞʜʝʩʪʨʘʥʥʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʠ ʜʘ ʩʲʟʜʘʜʝ ʩʚʝʪʦʚʥʘ ʥʘʫʯʥʘ ʦʙʱʥʦʩʪ, 

ʢʦʷʪʦ ʤʦʪʠʚʠʨʘʥʦ ʠ ʘʢʪʠʚʥʦ ʜʘ ʠʟʫʯʘʚʘ ʠ ʠʟʩʣʝʜʚʘ ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢ, ʣʠʪʝʨʘʪʫʨʘ, ʠʩʪʦʨʠʷ ʠ 

ʢʫʣʪʫʨʘ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʇʨʦʛʨʘʤʘʪʘ ʧʨʝʟ 2025 ʛ. ʩʘ ʧʦʩʪʠʛʥʘʪʠ ʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ: 

ǒ 23-ʤʘ ʫʪʚʲʨʜʝʥʠ ʠ 16 ʤʣʘʜʠ ʫʯʝʥʠ ʙʲʣʛʘʨʠʩʪʠ ʩʘ ʧʨʦʚʝʣʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʩ 

ʛʨʘʥʜʦʚʝ, ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ʇʨʦʛʨʘʤʘʪʘ. ʊʝ ʩʘ ʨʘʟʨʘʙʦʪʚʘʣʠ ʥʘʫʯʥʠ ʪʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ 
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ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ, ʝʟʠʢ, ʠʩʪʦʨʠʷ ʠ ʢʫʣʪʫʨʘ. ʀʟʥʝʩʣʠ ʩʘ ʧʫʙʣʠʯʥʠ 

ʣʝʢʮʠʠ ʚ ɹɸʅ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʧʘʨʪʥʴʦʨʠ, ʥʘ ʢʦʠʪʦ ʩʘ ʧʨʝʜʩʪʘʚʠʣʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʚʦʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ; 

ǒ ʇʨʦʚʝʜʝʥʠ ʩʘ 12 ʪʝʤʘʪʠʯʥʠ ʦʙʫʯʝʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʝʤʠʥʘʨʠ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ 

ʯʫʞʜʝʩʪʨʘʥʥʠ ʙʲʣʛʘʨʠʩʪʠ; 

ǒ ʀʟʛʨʘʜʝʥʘ ʝ ʝʜʠʥʥʘ ʢʦʥʪʘʢʪʥʘ ʤʨʝʞʘ, ʩʚʲʨʟʚʘʱʘ  ʘʢʘʜʝʤʠʯʥʠʪʝ ʮʝʥʪʨʦʚʝ ʫ ʥʘʩ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʣʝʢʪʦʨʘʪʠ ʠ ʥʘ ʜʝʡʩʪʚʘʱʠʪʝ ʙʲʣʛʘʨʠʩʪʠʯʥʠ ʮʝʥʪʨʦʚʝ ʚ 

ʯʫʞʙʠʥʘ, ʩ ʮʝʣ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʩʚʦʙʦʜʝʥ ʠ ʧʲʣʥʦʮʝʥʝʥ ʜʦʩʪʲʧ ʥʘ ʪʝʟʠ ʠʥʩʪʠʪʫʮʠʠ ʜʦ 

ʘʢʪʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʫʯʝʙʥʠ ʤʘʪʝʨʠʘʣʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʪʷʭʥʘʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘ 

ʜʝʡʥʦʩʪ.  

ǒ ɿʘʢʫʧʝʥʠ ʩʘ ʫʯʝʙʥʠ ʧʦʤʘʛʘʣʘ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʣʝʢʪʦʨʘʪʠʪʝ ʚ ʯʫʞʙʠʥʘ, ʧʨʝʜʦʩʪʘʚʝʥʠ 

ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ɺʪʦʨʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠ ʩʝʤʠʥʘʨ ʚʲʚ ɺʝʣʠʢʦ 

ʊʲʨʥʦʚʦ; 

ǒ ʇʨʦʛʨʘʤʘʪʘ ʝ ʧʘʨʪʥʴʦʨ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʷ ʤʝʞʜʫʥʘʨʦʜʝʥ ʣʝʪʝʥ ʩʝʤʠʥʘʨ ʧʦ 

ʙʲʣʛʘʨʠʩʪʠʢʘ ʥʘ ʌʘʢʫʣʪʝʪʘ ʧʦ ʩʣʘʚʷʥʩʢʠ ʬʠʣʦʣʦʛʠʠ ʚ ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʚ 

ʢʦʡʪʦ ʪʨʘʜʠʮʠʦʥʥʦ ʩʝ ʚʢʣʶʯʚʘʪ ʫʯʘʩʪʥʠʮʠ ʦʪ ʮʝʣʠʷ ʩʚʷʪ. ʇʨʝʟ 2025 ʛ. ʩʝʤʠʥʘʨʲʪ ʧʨʠʚʣʝʯʝ 

ʥʘʜ 80 ʩʪʫʜʝʥʪʠ ʠ ʜʦʢʪʦʨʘʥʪʠ ʦʪ 27 ʜʲʨʞʘʚʠ. ʃʝʪʝʥ ʩʝʤʠʥʘʨ ʧʦ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʠ ʢʫʣʪʫʨʘ 

ʝ ʧʨʦʚʝʜʝʥ ʠ ʚ ʖɿʋ  ʠ ʚ Ăʅ. ʈʠʣʩʢʠñ, ʚ ʢʦʡʪʦ ʩʘ ʦʙʫʯʘʚʘʥʠ  66 ʫʯʘʩʪʥʠʮʠ.  

ǒ ʉʲʟʜʘʜʝʥʘ ʝ ʤʘʛʠʩʪʲʨʩʢʘ ʧʨʦʛʨʘʤʘ ʚ ʭʠʙʨʠʜʥʘ ʬʦʨʤʘ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝ 

Ăɹʲʣʛʘʨʩʢʠʷʪ ʝʟʠʢ ʢʘʪʦ ʚʪʦʨʠ ʝʟʠʢ. ʇʨʝʧʦʜʘʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʚ ʯʫʞʜʦʝʟʠʢʦʚʘ ʩʨʝʜʘ 

ʠ ʩʨʝʜ ʤʘʣʮʠʥʩʪʚʝʥʠ ʦʙʱʥʦʩʪʠñ ʚʲʚ ɺʊʋ Ăʉʚ. ʩʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ. ɺ ʥʝʷ ʩʝ ʦʙʫʯʘʚʘʪ 

ʫʯʠʪʝʣʠ ʦʪ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʠʣʠʱʘ ʟʘʜ ʛʨʘʥʠʮʘ. 

ǒ ʀʟʜʘʜʝʥʘ ʝ ʧʲʨʚʘʪʘ ʧʨʝʚʦʜʥʘ ʤʦʥʦʛʨʘʬʠʷ ʥʘ ʤʣʘʜ ʯʫʞʜʝʩʪʨʘʥʝʥ ʫʯʝʥ Ăʄʝʞʜʫ 

ʜʠʩʠʜʝʥʪʩʪʚʦʪʦ, ʲʥʜʲʨʛʨʘʫʥʜʘ ʠ ʩʠʚʘʪʘ ʟʦʥʘ. ʅʝʦʬʠʮʠʘʣʥʘʪʘ ʙʲʣʛʘʨʩʢʘ ʣʠʪʝʨʘʪʫʨʘ 1944ï

1989 ʛ.ñ. ɸʚʪʦʨʲʪ ï ʗʢʫʙ ʄʠʢʫʣʝʮʢʠ ʝ ʯʝʰʢʠ ʙʲʣʛʘʨʠʩʪ ʠ ʣʠʪʝʨʘʪʫʨʝʥ ʠʩʪʦʨʠʢ, ʥʝʛʦʚʘʪʘ 

ʢʥʠʛʘ ʝ ʦʪʣʠʯʝʥʘ ʩ ʥʘʛʨʘʜʘʪʘ ʥʘ ʏʝʰʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ ʟʘ ʤʣʘʜ ʫʯʝʥ ʧʨʝʟ 2022 ʛ.  

ǒ ʇʨʦʚʝʜʝʥ ʝ ʄʝʞʜʫʥʘʨʦʜʝʥ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʧʨʘʢʪʠʢʫʤ Ăʉʪʨʘʪʝʛʠʠ ʟʘ ʯʝʪʝʥʝ ʚ 

ʜʠʛʠʪʘʣʥʠʷ ʩʚʷʪñ. ʋʯʘʩʪʠʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʘ ʚʟʝʣʠ ʫʯʠʪʝʣʠ ʦʪ ʙʲʣʛʘʨʩʢʠ ʫʯʠʣʠʱʘ ʚ ɼʲʙʣʠʥ, 

ɹʫʢʫʨʝʱ, ɹʫʜʘʧʝʱʘ, ɹʦʩʪʲʥ,  ɹʝʣʛʨʘʜ, ʈʠʯʤʲʥʜ ʠ ʜʨ. 

ǒ ʆʨʛʘʥʠʟʠʨʘʥ ʝ ʤʝʞʜʫʥʘʨʦʜʝʥ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʝʥ ʩʝʤʠʥʘʨ Ăʂʫʣʪʫʨʥʘ ʢʘʨʪʘ ʥʘ 

ɹʲʣʛʘʨʠʷñ, ʚ ʢʦʡʪʦ ʩʘ ʫʯʘʩʪʚʘʣʠ 17 ʩʪʫʜʝʥʪʠ ʦʪ 11 ʜʲʨʞʘʚʠ. ʇʦʨʘʜʠ ʟʘʚʠʰʝʥʠʷ ʠʥʪʝʨʝʩ, 

ʫʯʘʩʪʥʠʮʠʪʝ ʩʘ ʧʦʜʙʨʘʥʠ ʯʨʝʟ ʢʦʥʢʫʨʩ, ʢʘʪʦ ʢʨʠʪʝʨʠʠʪʝ ʚʢʣʶʯʚʘʪ ʚʣʘʜʝʝʥʝ ʥʘ ʙʲʣʛʘʨʩʢʠ 

ʝʟʠʢ ʠ ʣʠʯʥʘ ʘʥʛʘʞʠʨʘʥʦʩʪ ʢʲʤ ʙʲʣʛʘʨʠʩʪʠʢʘʪʘ. 

ǒ ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʝʟʠʢʦʚʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢ 

ʢʘʪʦ ʯʫʞʜ ʟʘ ʥʠʚʘ ɺ1, ɺ2 ʧʦ ʆʙʱʘʪʘ ʝʚʨʦʧʝʡʩʢʘ ʝʟʠʢʦʚʘ ʨʘʤʢʘ (ʆɽɽʈ). 

ǒ ʇʦʜʛʦʪʚʝʥʠ ʩʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʨʝʩʫʨʩʠ, ʩʲʦʙʨʘʟʝʥʠ ʩ ʧʨʦʛʨʘʤʠʪʝ ʟʘ ʦʙʫʯʝʥʠʝ ʚ 

ʙʲʣʛʘʨʩʢʠʪʝ ʣʝʢʪʦʨʘʪʠ ʚ ʯʫʞʙʠʥʘ. ʀʟʜʘʜʝʥʠʪʝ 2 ʘʥʪʦʣʦʛʠʠ ʠ 2 ʫʯʝʙʥʠ ʧʦʤʘʛʘʣʘ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʢʘʢʪʦ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʘʢʪʠʯʝʩʢʠ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ, ʪʘʢʘ ʠ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʜʠʩʮʠʧʣʠʥʠ, ʩʚʲʨʟʘʥʠ ʩ ʙʲʣʛʘʨʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʥʘ ʠ ʢʫʣʪʫʨʥʘ ʠʩʪʦʨʠʷ. 

ǒ ʇʨʦʚʝʜʝʥʠ ʩʘ 4 ʤʝʞʜʫʥʘʨʦʜʥʠ ʢʦʥʬʝʨʝʥʮʠʠ, ʪʝʤʘʪʠʯʥʦ ʥʘʩʦʯʝʥʠ ʢʲʤ 

ʙʲʣʛʘʨʠʩʪʠʢʘʪʘ ʚ ʯʫʞʙʠʥʘ 4 ʢʨʲʛʣʠ ʤʘʩʠ ʥʘ ʪʝʤʘ Ăɹʲʣʛʘʨʠʩʪʠʢʘʪʘ ʧʦ ʩʚʝʪʘ. ʃʦʢʘʣʥʠʪʝ 

ʤʦʜʝʣʠñ. 

ǒ ɿʘ ʛʦʩʪʫʚʘʱʠʪʝ ʯʫʞʜʝʩʪʨʘʥʥʠ ʩʪʫʜʝʥʪʠ, ʜʦʢʪʦʨʘʥʪʠ ʠ ʫʯʝʥʠ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ 5 

ʢʫʣʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠ ʤʘʨʰʨʫʪʘ. 

ǒ ʉʲʚʤʝʩʪʥʦ ʩ ʄʆʅ ʠ ɸʩʦʮʠʘʮʠʷʪʘ ʥʘ ʣʝʢʪʦʨʠʪʝ ʧʦ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʠ ʣʠʪʝʨʘʪʫʨʘ ʚ 

ʯʫʞʙʠʥʘ, ʚʲʚ ɺʊʋ Ăʉʚ. ʉʚ. ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ ʙʝʰʝ ʦʨʛʘʥʠʟʠʨʘʥ ɺʪʦʨʠ ʤʝʪʦʜʠʯʝʩʢʠ 
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ʩʝʤʠʥʘʨ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʧʦ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʠ ʣʠʪʝʨʘʪʫʨʘ ʚ ʯʫʞʜʝʩʪʨʘʥʥʠʪʝ 

ʫʥʠʚʝʨʩʠʪʝʪʠ.  

ǒ ʌʦʪʦʜʦʢʫʤʝʥʪʘʣʥʘʪʘ ʠʟʣʦʞʙʘ Ăɼʨʝʚʥʠʪʝ ʩʲʢʨʦʚʠʱʘ ʥʘ ɹʲʣʛʘʨʠʷ/The Ancient 

treasures of Bulgaria/Les tr®sors anciens de la Bulgarieñ,  ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʚ 10 ʜʠʧʣʦʤʘʪʠʯʝʩʢʠ 

ʤʠʩʠʠ ʠ ʢʫʣʪʫʨʥʠ ʠʥʩʪʠʪʫʮʠʠ ʧʦ ʩʚʝʪʘ, ʢʘʢʪʦ ʠ ʚ ʎʝʥʪʨʘʣʘʪʘ ʥʘ ʖʅɽʉʂʆ ʚ ʇʘʨʠʞ ʧʦ 

ʧʦʚʦʜ ʧʨʝʜʩʝʜʘʪʝʣʩʪʚʦʪʦ ʥʘ ɹʲʣʛʘʨʠʷ ʥʘ ʩʝʩʠʷʪʘ ʥʘ ʖʅɽʉʂʆ ʚ ʇʘʨʠʞ  ï ʶʣʠ 2025 ʛ.  

ǒ ʉʲʟʜʘʜʝʥʠ ʩʘ 2 ʜʦʢʫʤʝʥʪʘʣʥʠ ʬʠʣʤʘ ʩ ʙʲʣʛʘʨʠʩʪʠʯʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘ, ʪʝʤʘʪʠʯʥʦ 

ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʣʝʢʪʦʨʘʪʠʪʝ ʚ ʯʫʞʙʠʥʘ.  

 

 ʅɸʎʀʆʅɸʃʅɸ ʅɸʋʏʅɸ ʇʈʆɻʈɸʄɸ 

Ăʇʆɺʀʐɸɺɸʅɽ ʅɸ ʀɿʉʃɽɼʆɺɸʊɽʃʉʂʀʗ 

ʂɸʇɸʎʀʊɽʊ ɺ ʆɹʃɸʉʊʊɸ ʅɸ 

ʄɸʊɽʄɸʊʀʏɽʉʂʀʊɽ ʅɸʋʂʀñ 

 

ʇʨʦʛʨʘʤʘʪʘ ʝ ʦʜʦʙʨʝʥʘ ʩ ʈʝʰʝʥʠʝ ʥʘ ʄʉ ˉ 732/21.10.2021 ʛ., ʩʲʩ ʩʨʦʢ ʥʘ ʜʝʡʩʪʚʠʝ 

ʜʦ ʶʥʠ 2026 ʛ. ʠ ʩʝ ʬʠʥʘʥʩʠʨʘ ʦʪ ʄʆʅ. ʇʘʨʪʥʴʦʨʠ ʧʦ ʇʨʦʛʨʘʤʘʪʘ ʩʘ ʀʄʀ-ɹɸʅ ʠ ʌʄʀ 

ʥʘ ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ, ʢʘʪʦ ʀʄʀ-ɹɸʅ ʝ ʢʦʦʨʜʠʥʘʪʦʨ ʥʘ ʂʦʥʩʦʨʮʠʫʤʘ, ʩʲʛʣʘʩʥʦ 

ʩʢʣʶʯʝʥʦ ʩʧʦʨʘʟʫʤʝʥʠʝ ˉ ɼʆ1-67/05.05.2022 ʛ. ʩ ʄʆʅ. ɺʦʜʝʱʘʪʘ ʮʝʣ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʝ ʜʘ 

ʩʲʜʝʡʩʪʚʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘʪʘ ʠ 

ʠʥʦʚʘʮʠʠʪʝ ʚ ʩʬʝʨʘʪʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʥʘʫʢʠ ʯʨʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠ, 

ʠʥʩʧʠʨʠʨʘʥʠ ʦʪ ʥʘʡ-ʜʦʙʨʠʪʝ ʝʚʨʦʧʝʡʩʢʠ ʠ ʩʚʝʪʦʚʥʠ ʧʨʘʢʪʠʢʠ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʥʘʫʢʘ, ʠʥʦʚʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. ʇʦ ʪʨʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʇʨʦʛʨʘʤʘʪʘ ʩʘ ʦʩʲʱʝʩʪʚʝʥʠ 

ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ:  

¶ ʇʦ ʂʦʤʧʦʥʝʥʪ 1. ʀʥʪʝʛʨʘʮʠʷ ʠ ʨʝʠʥʪʝʛʨʘʮʠʷ ʧʨʝʟ 2025 ʛ. ɺ ʀʄʀ-ɹɸʅ ʝ 

ʧʨʠʚʣʝʯʝʥ ʫʯʝʥ ʦʪ ʇʦʣʰʘ - ʄʘʨʠʷ ʊʨʠʙʫʣʘ, ʢʦʷʪʦ ʧʨʦʷʚʷʚʘ ʩʝʨʠʦʟʝʥ ʠʥʪʝʨʝʩ ʢʲʤ 

ʧʦʩʪʦʷʥʥʘ ʧʦʟʠʮʠʷ ʚ ʀʄʀ-ɹɸʅ. ʂʘʪʦ ʛʦʩʪʫʚʘʱʠ ʫʯʝʥʠ ʙʷʭʘ ʧʦʢʘʥʝʥʠ ʧʨʦʬ. 

ʄʠʣʘʥ ɿʣʘʪʘʥʦʚʠʯ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʅʠʰ, ʉʲʨʙʠʷ, ʠ ʧʨʦʬ. ɺʣʘʜʠʤʠʨ ʄʠʭʘʡʣʦʚ 

ɺʝʣʴʦʚ, ɺʠʝʥʩʢʠ ʪʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʠʝʥʘ, ɸʚʩʪʨʠʷ. ʎʝʣʪʘ ʥʘ ʪʝʟʠ ʚʠʟʠʪʠ ʙʝ 

ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʩ ʫʯʝʥʠ ʦʪ ʀʄʀ-ɹɸʅ ʠ ʌʄʀ ʥʘ ʉʋ Ăʉʚ. ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠñ.  

¶ ʇʦ ʂʦʤʧʦʥʝʥʪ 2. ʄʝʞʜʫʥʘʨʦʜʥʠ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʩʝʤʠʥʘʨʠ. ɹʷʭʘ ʧʨʦʚʝʜʝʥʠ 9 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʨʛʘʥʠʟʠʨʘʥʠ ʦʪ ʀʄʀ-ɹɸʅ. ʈʝʜʦʚʥʦ ʙʷʭʘ ʠʟʥʘʩʷʥʠ 

ʜʦʢʣʘʜʠ ʥʘ ʩʝʤʠʥʘʨʘ ʥʘ ʄʎʄʅ. ɹʝ ʦʨʛʘʥʠʟʠʨʘʥ ʠ ʨʝʛʫʣʷʨʝʥ ʩʝʤʠʥʘʨ ʧʦ ʧʨʠʣʦʞʥʘ 

ʤʘʪʝʤʘʪʠʢʘ ʩ ʨʲʢʦʚʦʜʠʪʝʣ ʯʣ.-ʢʦʨ. ʄʣʘʜʝʥ ʉʘʚʦʚ, ʢʦʡʪʦ ʩʝ ʧʦʩʝʱʘʚʘ ʘʢʪʠʚʥʦ ʠ ʦʪ 

ʫʯʝʥʠ ʦʪ ʜʨʫʛʠ ʥʘʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʪʦ ʀʀʂʊ, ʀʗʀʗɽ, ʌʄʀ ʥʘ ʉʋ, ʌʟʌ ʥʘ ʉʋ.  

¶ ʇʦ ʂʦʤʧʦʥʝʥʪ 3. ɼʦʢʪʦʨʘʥʪʠ, ʧʦʩʪʜʦʢʪʦʨʘʥʪʠ ʠ ʤʣʘʜʠ ʫʯʝʥʠ. ʆʩʠʛʫʨʝʥʠ ʙʷʭʘ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʫʯʝʥʠ ʥʘ ʧʦʩʪʜʦʢʪʦʨʘʥʪʩʢʠ ʧʦʟʠʮʠʠ, ʢʘʪʦ ʧʨʝʟ 2025 

ʛ. ʧʦ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʚʢʣʶʯʠʭʘ 9 ʫʯʝʥʠ ʦʪ ʯʫʞʙʠʥʘ (Roy Magen, Nicola Bellumat, 

Alexandros Konstantinou, Miroslav Maksimoviĺ, Asia Mainenti, Michal Gutowski, 

Christelle Kozaily, Mikhail Ganzhinov, Jiachang Xu). ʆʜʦʙʨʝʥʠʪʝ ʢʘʥʜʠʜʘʪʠ ʙʷʭʘ 

ʦʮʝʥʷʚʘʥʠ ʧʦ ʢʨʠʪʝʨʠʠʪʝ, ʧʨʠʝʪʠ ʦʪ ʋʉ ʥʘ ɹɸʅ ʧʦ ʅʇ Ăʄʣʘʜʠ ʫʯʝʥʠ ʠ 

ʧʦʩʪʜʦʢʪʦʨʘʥʪʠñ.  

 ʅʅʇ ʇʀʂʆʄ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʚʠʟʠʪʠ ʥʘ ʛʦʩʪʫʚʘʱʠ 

ʯʫʞʜʝʩʪʨʘʥʥʠ ʫʯʝʥʠ, ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʜʦʢʪʦʨʘʥʪʠ ʠ ʧʦʩʪʜʦʢʪʦʨʘʥʪʠ, ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ 

ʥʘʫʯʥʠ ʬʦʨʫʤʠ, ʢʦʝʪʦ ʝ ʜʦʙʨʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʟʘʩʠʣʚʘʥʝ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʠ 
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ʩʲʚʤʝʩʪʥʠʪʝ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʝʢʠʧʠ ʦʪ ʀʄʀ-ɹɸʅ ʩʲʩ ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʯʫʞʜʝʩʪʨʘʥʥʠ 

ʧʘʨʪʥʴʦʨʩʢʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʠʥʘʤʠʯʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʩʨʝʜʘ ʚ ɹɸʅ.  

 

ʅɸʎʀʆʅɸʃʅɸ ʅɸʋʏʅɸ ʇʈʆɻʈɸʄɸ Ăʂʈʀʊʀʏʅʀ 

ʀ ʉʊʈɸʊɽɻʀʏɽʉʂʀ ʉʋʈʆɺʀʅʀ ɿɸ ɿɽʃɽʅ ʇʈɽʍʆɼ 

ʀ ʋʉʊʆʁʏʀɺʆ ʈɸɿɺʀʊʀɽñ  

 

 

 

 ʅʅʇ Ăʂʨʠʪʠʯʥʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʩʫʨʦʚʠʥʠ ʟʘ ʟʝʣʝʥ ʧʨʝʭʦʜ ʠ ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝñ 

ʝ ʦʜʦʙʨʝʥʘ ʩ ʈʝʰʝʥʠʝ ʥʘ ʄʉ ˉ 508/18.07.2024 ʛ. ʠ ʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ʄʆʅ (ʉʧʦʨʘʟʫʤʝʥʠʝ 

ˉ ɼ01-206/08.11.2024 ʛ.). ʀʟʧʲʣʥʷʚʘ ʩʝ ʦʪ 14 ʥʘʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʠʩʰʠ ʫʯʠʣʠʱʘ. 

ʇʨʦʛʨʘʤʘʪʘ ʠʤʘ ʟʘ ʦʩʥʦʚʥʘ ʮʝʣ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʠ ʥʘʫʯʥʦ-ʧʨʠʣʦʞʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ɹʲʣʛʘʨʠʷ ʟʘ ʢʨʠʪʠʯʥʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʩʫʨʦʚʠʥʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ ʧʨʦʫʯʚʘʥʝ, ʝʢʦʣʦʛʦʩʲʦʙʨʘʟʝʥ ʜʦʙʠʚ ʠ ʝʬʝʢʪʠʚʥʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ 

ʧʲʨʚʠʯʥʠ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ ʠ ʦʪʧʘʜʲʮʠ ʦʪ ʧʨʝʨʘʙʦʪʢʘʪʘ ʠʤ, ʚʢʣ. ʦʪ ʥʘʩʪʦʷʱʠ ʠ ʙʲʜʝʱʠ 

ʥʘʭʦʜʠʱʘ ʥʘ ʢʨʠʪʠʯʥʠ ʩʫʨʦʚʠʥʠ ʠ ʚʪʦʨʠʯʥʠ ʨʝʩʫʨʩʠ (ʨʝʟʫʣʪʘʪ ʦʪ ʨʝʮʠʢʣʠʨʘʥʝ), ʢʘʢʪʦ ʠ 

ʦʮʝʥʢʘʪʘ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʝʬʝʢʪʠ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʫʨʦʚʠʥʠʪʝ ʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʥʘʤʘʣʷʚʘʥʝ 

ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʚʨʝʜʥʦʪʦ ʚʣʠʷʥʠʝ ʥʘ ʜʦʙʠʚʘ ʠ ʧʨʝʨʘʙʦʪʢʘʪʘ ʠʤ ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 

(ʚʦʜʠ, ʧʦʯʚʠ, ʨʝʯʥʠ ʩʝʜʠʤʝʥʪʠ ʠ ʚʲʟʜʫʭ). ʉʧʝʮʠʬʠʯʥʠ ʮʝʣʠ ʥʘ ʇʨʦʛʨʘʤʘʪʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ: 

i) ʈʘʟʨʘʙʦʪʚʘʥʝ ʠʣʠ ʫʩʚʦʷʚʘʥʝ ʥʘ ʤʝʪʦʜʠʢʠ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʥʘʜʝʞʜʥʠ, ʠʟʯʝʨʧʘʪʝʣʥʠ ʠ 

ʜʝʪʘʡʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ: (1) ʇʲʨʚʠʯʥʠ ʤʠʥʝʨʘʣʥʠ ʨʝʩʫʨʩʠ; (2) ʆʪʧʘʜʲʮʠ ʦʪ ʤʠʥʥʘ ʠ 

ʧʨʝʨʘʙʦʪʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ ʥʘ ʧʲʨʚʠʯʥʠ ʨʝʩʫʨʩʠ; (3) ʂʘʯʝʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚ ʨʘʡʦʥʠ ʩ 

ʤʠʥʥʦ-ʜʦʙʠʚʥʘ ʠ ʧʨʝʨʘʙʦʪʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ ʠ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪ ʠ 

ʟʜʨʘʚʥʠʷ ʨʠʩʢ ʟʘ ʭʦʨʘʪʘ; (4) ʈʘʟʙʠʨʘʥʝ ʥʘ ʨʝʛʠʦʥʘʣʥʠʪʝ ʠ ʣʦʢʘʣʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʛʝʦʣʦʞʢʘʪʘ 

ʩʨʝʜʘ ʠ ʨʫʜʦʦʙʨʘʟʫʚʘʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʂʉʉ; (5) ʈʠʩʢʦʚʝ ʟʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ ʢʘʪʦ ʢʦʤʧʦʥʝʥʪ ʥʘ ʫʩʪʦʡʯʠʚʘ ʠ 

ʙʣʘʛʦʧʨʠʷʪʥʘ ʞʠʟʥʝʥʘ ʩʨʝʜʘ; (6) ʈʝʘʢʮʠʷ ʠ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ï ʢʣʶʯ ʢʲʤ 

ʨʘʟʙʠʨʘʥʝ ʥʘ ʥʘʩʪʦʷʱʠʪʝ ʩʦʮʠʘʣʥʠ ʧʨʦʙʣʝʤʠ ʚ ʤʠʥʥʦ-ʜʦʙʠʚʥʠ ʠ ʧʨʦʫʯʚʘʪʝʣʥʠ ʨʘʡʦʥʠ ʚ 

ɹʲʣʛʘʨʠʷ ʠ ʥʘʜʝʞʜʥʦ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʙʲʜʝʱʠ ʧʨʦʤʝʥʠ; ii)  ʈʘʟʨʘʙʦʪʚʘʥʝ, ʣʘʙʦʨʘʪʦʨʥʦ 

ʚʘʣʠʜʠʨʘʥʝ ʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ ʧʨʦʫʯʚʘʥʝ, ʜʦʙʠʚ ʠ ʧʨʝʨʘʙʦʪʢʘ ʥʘ 

ʩʫʨʦʚʠʥʠ; ɼʲʣʛʦʩʨʦʯʥʠ ʩʪʨʘʪʝʛʠʠ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʝʚʝʥʮʠʷ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʥʠʝ 

ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ; ʆʧʪʠʤʠʟʠʨʘʥʝ ʠ ʨʝʰʘʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʨʦʙʣʝʤʠ ʚ 

ʤʠʥʥʦ-ʜʦʙʠʚʥʠ ʨʘʡʦʥʠ ʚ ɹʲʣʛʘʨʠʷ ʯʨʝʟ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ ʠ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʦʟʠʪʠʚʥʠʪʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘ ʦʙʱʝʩʪʚʦʪʦ; iii)  ʇʦʚʠʰʘʚʘʥʝ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ 

ʥʘ ʫʯʝʥʠ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʠ ʦʙʝʟʧʝʯʘʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ; iv) ʐʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ 

ʜʝʡʥʦʩʪ; v) ʊʨʘʥʩʬʝʨ ʥʘ ʟʥʘʥʠʷ ʢʲʤ ʩʲʦʪʚʝʪʥʠʪʝ ʫʧʨʘʚʣʝʥʩʢʠ ʦʨʛʘʥʠ (ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʠ ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʦʛʨʘʤʠ ʟʘ ʫʩʪʦʡʯʠʚʦ ʫʧʨʘʚʣʝʥʠʝ); vi) ʉʪʠʤʫʣʠʨʘʥʝ ʥʘ 

ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦ ʧʘʨʪʥʴʦʨʩʪʚʦ ʤʝʞʜʫ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʝʢʠʧʠ ʩ ʨʘʟʣʠʯʥʘ ʥʘʫʯʥʘ 

ʥʘʩʦʯʝʥʦʩʪ; vii) ɼʝʡʥʦʩʪʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʟʘʧʦʟʥʘʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʩ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʠ 

ʧʦʣʟʠʪʝ ʥʘ ʢʨʠʪʠʯʥʠʪʝ ʩʫʨʦʚʠʥʠ ʚ ɹʲʣʛʘʨʠʷ, ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʠʤ ʚʲʨʭʫ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ 

ʨʘʟʚʠʪʠʝ ʚ ʢʦʥʢʨʝʪʥʠ ʨʝʛʠʦʥʠ ʠ ʧʨʠʝʤʘʥʝʪʦ ʠʤ ʦʪ ʤʝʩʪʥʠʪʝ ʦʙʱʥʦʩʪʠ ʢʘʪʦ ʫʩʪʦʡʯʠʚ ʠ 

ʙʝʟʦʧʘʩʝʥ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʟʜʨʘʚʝʪʦ ʬʘʢʪʦʨ. 
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ĂFuture Minerals Forumñ, ʈʠʷʜ, ʉʘʫʜʠʪʩʢʘ ɸʨʘʙʠʷ, 14ï16 ʷʥʫʘʨʠ 2025 (ʚʜʷʩʥʦ); 

PDAC'2025, ʊʦʨʦʥʪʦ, ʂʘʥʘʜʘ, 2ï6 ʤʘʨʪ 2025 (ʚʣʷʚʦ) 

 

 
 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ ʧʦʧʫʣʷʨʠʟʠʨʘʱ ʬʦʨʫʤ Ăʂʨʠʪʠʯʥʠʪʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʩʫʨʦʚʠʥʠ: 

ʝʢʩʧʝʨʪʥʠ ʤʥʝʥʠʷ ʠ ʜʦʤʠʥʠʨʘʱʠ ʥʘʛʣʘʩʠ ʚ ʦʙʱʝʩʪʚʝʥʦʪʦ ʤʥʝʥʠʝñ, ʧʨʦʚʝʜʝʥ ʥʘ 

11.11.2025 ʛ. ʚ ʉʦʬʠʷ, ʟʘʣʘ Ăʇʨʦʬ. ʄʘʨʠʥ ɼʨʠʥʦʚñ, ɹɸʅ-ɸʜʤʠʥʠʩʪʨʘʮʠʷ (ʚʜʷʩʥʦ); 

ʆʬʠʮʠʘʣʥʦ ʯʝʩʪʚʘʥʝ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʠʷ ʜʝʥ ʥʘ ɿʝʤʷʪʘ 22 ʘʧʨʠʣ ï ʚ ʟʘʣʘ Ăʇʨʦʬ. ʄʘʨʠʥ 

ɼʨʠʥʦʚñ, ɹɸʅ. ɺ ʩʲʙʠʪʠʝʪʦ ʚʟʝ ʫʯʘʩʪʠʝ ʅ. ʇʨ. ɻ-ʞʘ ʂʠʨʩʪʠ ʇʦʭʷʥʢʫʢʘ (ʧʦʩʣʘʥʠʢ ʥʘ 

ʌʠʥʣʘʥʜʠʷ), ʘ ʢʨʘʪʢʠ ʣʝʢʮʠʠ ʠʟʥʝʩʦʭʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʄʆʅ, ʄɽ ʠ ɹʄɻʂ (ʚʣʷʚʦ) 

 

 ʊʝʨʠʪʦʨʠʘʣʥʠʷʪ ʦʙʭʚʘʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʚʢʣʶʯʚʘ ʮʷʣʘʪʘ ʩʪʨʘʥʘ, ʩʲʩ ʩʧʝʮʠʘʣʝʥ ʘʢʮʝʥʪ 

ʚ ʦʩʥʦʚʥʠʪʝ ʛʝʦʣʦʞʢʠ ʨʘʡʦʥʠ ʩ ʠʟʚʝʩʪʥʠ ʥʘʭʦʜʠʱʘ ʥʘ ʤʠʥʝʨʘʣʥʠ ʠ ʯʠʩʪʠ ʝʥʝʨʛʠʡʥʠ 

ʩʫʨʦʚʠʥʠ: ʈʠʣʦ-ʈʦʜʦʧʩʢʘʪʘ ʦʙʣʘʩʪ, ʉʪʘʨʘ ʧʣʘʥʠʥʘ, ʉʨʝʜʥʘ ʛʦʨʘ, ʆʩʦʛʦʚʦ, ɼʫʥʘʚʩʢʘ 

ʨʘʚʥʠʥʘ ʠ ʜʨ. 

 ʇʨʝʟ 2025 ʛ. ʩʘ ʠʟʛʦʪʚʝʥʠ 16 ʦʙʟʦʨʠ ʠ ʦʙʦʙʱʝʥʠʷ ʟʘ ʢʨʠʪʠʯʥʠʪʝ ʩʫʨʦʚʠʥʠ ʠ 

ʤʝʪʦʜʠʪʝ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʠʟʚʣʠʯʘʥʝ; ʠʟʣʝʟʣʠ ʩʘ ʦʪ ʧʝʯʘʪ 22 ʧʫʙʣʠʢʘʮʠʠ, ʦʪ 

ʢʦʠʪʦ 2 ʩʪʘʪʠʠ ʚ ʩʧʠʩʘʥʠʷ ʩ ʢʚʘʨʪʠʣ Q4, 2 ʩʪʘʪʠʠ ʚ ʩʧʠʩʘʥʠʷ ʩ ʢʚʘʨʪʠʣ Q3, 4 ʩʪʘʪʠʠ ʚ 

ʩʧʠʩʘʥʠʷ ʩ ʢʚʘʨʪʠʣ Q2; ʦʨʛʘʥʠʟʠʨʘʥʠ ʩʘ 2 ʤʝʞʜʫʥʘʨʦʜʥʠ ʠ 3 ʥʘʮʠʦʥʘʣʥʠ ʥʘʫʯʥʠ ʬʦʨʫʤʘ; 

ʨʝʘʣʠʟʠʨʘʥʦ ʝ ʫʯʘʩʪʠʝ ʚ 19 ʤʝʞʜʫʥʘʨʦʜʥʠ ʠ 10 ʥʘʮʠʦʥʘʣʥʠ ʥʘʫʯʥʠ ʬʦʨʫʤa, ʢʘʢʪʦ ʠ 

ʫʯʘʩʪʠʝ ʚ 4 ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʫʙʣʠʯʥʠ ʩʲʙʠʪʠʷ ʠ ʩʘ ʧʨʦʚʝʜʝʥʠ 26 ʤʝʜʠʡʥʠ ʠʟʷʚʠ. 
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ʅɸʎʀʆʅɸʃʅɸ ʅɸʋʏʅɸ ʇʈʆɻʈɸʄɸ "ʉʀɻʋʈʅʆʉʊ ʀ 

ʆʊɹʈɸʅɸ" ʝ ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ 2017ï2030 ʩ ʮʝʣ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʥʘʮʠʦʥʘʣʥʠʷ ʥʘʫʯʝʥ ʢʘʧʘʮʠʪʝʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ 

ʦʪʙʨʘʥʘʪʘ.  

 ʇʨʝʟ 2025 ʛ. ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥ ʤʝʪʦʜ ʟʘ 

ʧʨʠʣʘʛʘʥʝ ʥʘ NEON ʠʥʩʪʨʫʢʮʠʠʪʝ ʟʘ ARM ʘʨʭʠʪʝʢʪʫʨʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʄ ʩʝʨʠʷʪʘ ʥʘ 

Apple ʧʨʦʮʝʩʦʨʠʪʝ ʚ ʟʘʜʘʯʠ ʦʪ ʪʝʦʨʠʷ ʥʘ ʢʦʜʠʨʘʥʝʪʦ. ʈʘʟʛʣʝʜʘʥ ʝ ʚʲʧʨʦʩʲʪ ʟʘ 

ʩʲʱʝʩʪʚʫʚʘʥʝ ʥʘ ʥʷʢʦʠ ʦʧʪʠʤʘʣʥʠ ʜʚʦʠʯʥʠ ʮʠʢʣʠʯʥʦ-ʧʝʨʤʫʪʘʮʠʦʥʥʠ ʢʦʥʩʪʘʥʪʥʦ-

ʪʝʛʣʦʚʠ ʢʦʜʦʚʝ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʩʲʚʨʝʤʝʥʥʠ ʦʙʣʘʯʥʠ ʘʨʭʠʪʝʢʪʫʨʠ ʠ ʚʠʨʪʫʘʣʠʟʠʨʘʥʠ 

ʧʣʘʪʬʦʨʤʠ ʩ ʧʨʠʣʦʞʝʥʠʝ ʚ ʩʠʩʪʝʤʠʪʝ ʟʘ ʩʠʛʫʨʥʦʩʪ ʠ ʦʪʙʨʘʥʘ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʠʟʛʨʘʞʜʘʥʝ 

ʥʘ ʚʠʩʦʢʦʥʘʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʩʨʝʜʘ ʟʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ. 

ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʣʘʯʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʪʜʘʣʝʯʝʥʘ 

ʢʦʤʫʥʠʢʘʮʠʷ, ʩʧʦʜʝʣʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʨʝʩʫʨʩʠ ʠ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʫʧʨʘʚʣʝʥʩʢʠʪʝ 

ʧʨʦʮʝʩʠ. ʇʨʝʜʣʦʞʝʥ ʝ ʢʦʥʮʝʧʪʫʘʣʝʥ ʧʨʦʪʦʪʠʧ ʥʘ ʦʙʣʘʯʥʦ ʙʘʟʠʨʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʠ 

ʧʦʜʭʦʜʠ ʟʘ ʨʝʠʥʞʝʥʝʨʠʥʛ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʤʠʛʨʘʮʠʷ ʢʲʤ ʦʙʣʘʯʥʠ 

ʫʩʣʫʛʠ.  

 ʀʟʚʲʨʰʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʧʨʠʥʮʠʧʠʪʝ, ʨʦʣʷʪʘ ʠ ʧʨʦʷʚʣʝʥʠʷʪʘ ʥʘ ʢʠʙʝʨʝʪʠʢʘʪʘ ʚ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ ʠ ʝʣʝʢʪʨʦʥʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ. 

ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʚʲʚʝʞʜʘʥʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʝʬʝʢʪʠʚʥʠ ʨʝʛʫʣʘʪʦʨʥʠ ʤʝʨʢʠ 

ʚ ʠʥʪʝʨʝʩ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʠ ʙʠʟʥʝʩʘ. ɺ ʨʝʟʫʣʪʘʪ ʝ ʨʘʟʨʘʙʦʪʝʥ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʟʘ 

ʝʪʠʯʥʦ ʧʦʚʝʜʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʠʣʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʠ 

ʤʝʩʪʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʚ ʩʲʚʨʝʤʝʥʥʘ ʢʠʙʝʨʩʨʝʜʘ. ɸʥʘʣʠʟʠʨʘʥʘ ʝ ʥʘʮʠʦʥʘʣʥʘʪʘ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʨʝʛʫʣʘʪʦʨʥʘ ʫʨʝʜʙʘ, ʩʚʲʨʟʘʥʘ ʩ ʦʮʝʥʢʘʪʘ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʧʨʠ ʢʨʠʟʠʩʥʠ ʩʠʪʫʘʮʠʠ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʧʦʜʭʦʜʠ, ʤʝʪʦʜʠ ʠ ʤʝʪʨʠʢʠ ʟʘ 

ʦʧʠʩʘʥʠʝ, ʢʣʘʩʠʬʠʢʘʮʠʷ ʠ ʦʮʝʥʢʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ. ʌʦʨʤʫʣʠʨʘʥʠ 

ʩʘ ʤʝʭʘʥʠʟʤʠ ʟʘ ʧʨʠʦʨʠʪʠʟʘʮʠʷ ʥʘ ʤʝʨʢʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʠ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʫʧʨʘʚʣʝʥʩʢʠʪʝ ʧʨʦʮʝʩʠ ʧʨʠ ʠʥʮʠʜʝʥʪʠ, ʙʝʜʩʪʚʠʷ, ʘʚʘʨʠʠ ʠ 

ʢʘʪʘʩʪʨʦʬʠ. 

 ʇʨʝʟ 2025 ʛ. ʝ ʧʨʦʫʯʝʥ ʠ ʨʘʟʨʘʙʦʪʝʥ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʩʠʩʪʝʤʘ ʟʘ 

ʘʚʪʝʥʪʠʢʘʮʠʷ ʠ ʘʚʪʦʨʠʟʘʮʠʷ, ʙʘʟʠʨʘʥʘ ʥʘ ʙʠʦʤʝʪʨʠʯʥʠ ʜʘʥʥʠ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ, ʧʨʠ 

ʢʦʡʪʦ ʙʠʦʤʝʪʨʠʯʥʘʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʝ ʠʟʚʲʨʰʚʘ ʣʦʢʘʣʥʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ 

ʫʩʪʨʦʡʩʪʚʦ. ʈʝʘʣʠʟʠʨʘʥ ʝ ʧʦʜʭʦʜ ʩ ʠʟʥʝʩʝʥʘ ʩʨʝʜʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʚʪʝʥʪʠʢʘʮʠʷʪʘ ʠ 

ʘʚʪʦʨʠʟʘʮʠʷʪʘ, ʧʦʜʜʲʨʞʘʱ ʮʝʥʪʨʘʣʠʟʠʨʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʧʨʘʚʘ ʟʘ 

ʜʦʩʪʲʧ, ʝʜʠʥʠʯʥʦ ʚʣʠʟʘʥʝ (SSO) ʠ ʚʪʦʨʠʯʥʘ ʘʚʪʝʥʪʠʢʘʮʠʷ ʯʨʝʟ ʪʨʘʥʟʠʝʥʪʥʦ ʙʘʟʠʨʘʥʠ 

ʢʣʯʁʦʚʝ. ʈʘʟʨʘʙʦʪʝʥ ʝ ʠ ʤʝʭʘʥʠʟʲʤ ʟʘ ʧʝʨʠʦʜʠʯʥʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʫʩʪʨʦʡʩʪʚʘʪʘ ʩ ʮʝʣ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʨʠ ʢʦʤʧʨʦʤʝʪʠʨʘʥʝ. 

 ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʘ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʥʘʫʯʥʦʦʙʦʩʥʦʚʘʥʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʣʦʞʠʤʠ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ 

ʩʠʛʫʨʥʦʩʪ ʠ ʦʪʙʨʘʥʘʪʘ ʠ ʩʲʟʜʘʚʘʪ ʦʩʥʦʚʘ ʟʘ ʙʲʜʝʱʦ ʚʥʝʜʨʷʚʘʥʝ ʠ ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ 

ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʤʦʜʝʣʠ ʠ ʩʠʩʪʝʤʠ. 
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ʅɸʎʀʆʅɸʃʅɸ ʅɸʋʏʅɸ ʇʈʆɻʈɸʄɸ Ăʈɸɿɺʀʊʀɽ ʅɸ ʅɸʋʏʅʀʊɽ 

ʀɿʉʃɽɼɺɸʅʀʗ ʀ ʀʅʆɺɸʎʀʀʊɽ ɺ ʉʀʉʊɽʄɸʊɸ ʅɸ ɹʒʃɻɸʈʉʂʆʊʆ 

ʇʈɽɼʋʏʀʃʀʑʅʆ ʀ ʋʏʀʃʀʑʅʆ ʆɹʈɸɿʆɺɸʅʀɽñ, ʈʄʉ ˉ 831/ 04.12.2024 ʛ., 

ɺʦʜʝʱʘ ʦʨʛʘʥʠʟʘʮʠʷ: ʀʥʩʪʠʪʫʪ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝʪʦ 

 

 ʉʣʝʜ ʧʦʜʧʠʩʚʘʥʝ ʥʘ ʧʘʨʪʥʴʦʨʩʢʦ ʩʧʦʨʘʟʫʤʝʥʠʝ ʤʝʞʜʫ ʀʥʩʪʠʪʫʪʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʝʪʦ 

ʠ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ʧʨʝʟ ʦʢʪʦʤʚʨʠ 2025 ʛ., ʀʥʩʪʠʪʫʪʲʪ ʟʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ 

Ăʇʨʦʬ. ʃʶʙʦʤʠʨ ɸʥʜʨʝʡʯʠʥñ, ʀʥʩʪʠʪʫʪʲʪ ʟʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʀʥʩʪʠʪʫʪʲʪ ʟʘ ʠʩʪʦʨʠʯʝʩʢʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʩʚʲʨʟʘʥʠ ʩ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʧʨʝʜʤʝʪʠ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʩʨʝʜʝʥ ʠ ʛʦʨʝʥ ʢʫʨʩ ʥʘ ʦʙʫʯʝʥʠʝ, ʧʦʝʭʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʂʦʤʧʦʥʝʥʪ 10 ʦʪ ʈʘʙʦʪʥʘʪʘ ʧʨʦʛʨʘʤʘ. ʊʦʡ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʝʬʝʢʪʠʚʥʦ ʤʝʞʜʫʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦ/ʥʘʮʠʦʥʘʣʥʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʥʘ 

ʦʩʥʦʚʘʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʫʯʥʠ ʤʨʝʞʠ ʠ ʥʘ ʝʜʠʥʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʨʝʜʘ ʟʘ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʟʘʣʦʞʝʥʠʪʝ ʟʘʜʘʯʠ ʙʷʭʘ ʨʝʘʣʠʟʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

Å ʉʲʟʜʘʚʘʥʝ ʥʘ ʦʙʦʙʱʝʥʘ ʙʘʟʘ ʜʘʥʥʠ ʩʲʜʲʨʞʘʱʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʙʣʝʤʠ, 

ʧʨʝʜʣʦʞʝʥʠʷ, ʥʦʚʠ ʧʦʜʭʦʜʠ ʟʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʥʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʠʩʪʦʨʠʷ ʚ ʨʝʟʫʣʪʘʪ 

ʦʪ ʘʥʢʝʪʠʨʘʥʝ ʠ ʧʨʦʚʝʜʝʥʠ ʫʝʙʠʥʘʨʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʪ ʫʯʠʣʠʱʘʪʘ ʚ ʩʪʨʘʥʘʪʘ ʠ ʚ 

ʯʫʞʙʠʥʘ. 

Å ʇʨʦʚʝʜʝʥʘ ʝ ʢʦʥʬʝʨʝʥʮʠʷ ʚ ʭʠʙʨʠʜʝʥ ʬʦʨʤʘʪ ʚ ʜʚʝ ʩʝʩʠʠ ʥʘ ʪʝʤʘ Ăɸʢʪʫʘʣʥʠ 

ʧʨʦʙʣʝʤʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʧʦ Ăʀʩʪʦʨʠʷ ʠ ʮʠʚʠʣʠʟʘʮʠʠñ.  

Å ʇʦʜʛʦʪʚʝʥʘ ʝ ʢʦʥʮʝʧʮʠʷ ʟʘ ʧʠʣʦʪʝʥ ʧʨʦʝʢʪ, ʩʲʦʙʨʘʟʝʥ ʩʲʩ ʩʪʨʘʪʝʛʠʠʪʝ ʥʘ ʇʀɿɸ, ʥʘ 

ʙʘʟʘʪʘ ʥʘ ʥʘʫʯʥʠ, ʜʦʢʫʤʝʥʪʘʣʥʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʜʠʛʠʪʘʣʥʠ ʢʦʨʧʫʩʠ ʨʘʟʨʘʙʦʪʝʥʠ ʚ 

ʀʥʩʪʠʪʫʪʘ ʟʘ ʣʠʪʝʨʘʪʫʨʘ. 

Å ʇʨʦʚʝʜʝʥʠ ʩʘ 5 ʚʠʜʝʦʣʝʢʮʠʠ ʧʦ ʪʝʤʠ ʦʪ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʧʦ ʙʲʣʛʘʨʩʢʘ 

ʣʠʪʝʨʘʪʫʨʘ.  

Å ʉʲʟʜʘʜʝʥʘ ʝ ʢʦʥʮʝʧʮʠʷ ʟʘ ʧʨʦʝʢʪ ʩ ʨʘʙʦʪʥʦ ʟʘʛʣʘʚʠʝ Ăʃʠʪʝʨʘʪʫʨʘ, ʠʟʢʫʩʪʚʝʥ 

ʠʥʪʝʣʝʢʪ, ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʣʠʪʝʨʘʪʫʨʘñ  

Å ʇʨʦʫʯʝʥʠ ʩʘ ʯʫʞʜʝʩʪʨʘʥʥʠ ʧʨʘʢʪʠʢʠ ʧʨʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʠʥʩʪʨʫʤʝʥʪʠ 

ʚ ʭʫʤʘʥʠʪʘʨʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʪʨʘʪʝʛʠʠʪʝ ʥʘ ʇʀɿɸ. 

Å ʉʲʚʤʝʩʪʥʦ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʠ ʫʯʝʥʠʮʠ ʦʪ ʛʠʤʥʘʟʠʘʣʝʥ ʠ 

ʧʨʦʛʠʤʥʘʟʠʘʣʝʥ ʝʪʘʧ ʝ ʨʘʟʨʘʙʦʪʝʥ ʧʨʦʝʢʪ Ăʈʦʜʦʚʠʪʝ ʠʤʝʥʘ ʥʘ ʙʲʣʛʘʨʠʪʝ ï ʯʘʩʪ ʦʪ 

ʝʟʠʢʦʚʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʥʘʨʦʜʘ ʥʠñ. ʇʨʦʚʝʜʝʥʦ ʝ ʦʙʫʯʝʥʠʝ ʟʘ ʪʝʨʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ 

ʠ ʦʙʦʙʱʘʚʘʥʝ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʝʤʧʠʨʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʘ. 

Å ʆʨʛʘʥʠʟʠʨʘʥ ʠ ʧʨʦʚʝʞʜʘʥ ʝ ʜʝʩʝʪʠ ʬʦʨʫʤ Ăʀʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʜʭʦʜʠ ʚ ʦʙʫʯʝʥʠʝʪʦ 

ʧʦ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢñ, ʚ ʢʦʡʪʦ ʩʘ ʫʯʘʩʪʚʘʣʠ 173 ʫʯʝʥʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚʲʚ ʚʠʩʰʠ 

ʫʯʠʣʠʱʘ, ʫʯʠʪʝʣʠ ʠ ʫʯʝʥʠʮʠ ʦʪ ɹʲʣʛʘʨʠʷ ʠ ʯʫʞʙʠʥʘ.  

Å ʇʨʦʚʝʜʝʥ ʝ ʪʝʤʘʪʠʯʝʥ ʩʝʤʠʥʘʨ Ăʊʨʫʜʥʠʪʝ ʩʣʫʯʘʠ ʚ ʧʨʘʚʦʧʠʩʘ, ʛʨʘʤʘʪʠʢʘʪʘ ʠ 

ʧʫʥʢʪʫʘʮʠʷʪʘ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢñ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʠ ʣʠʪʝʨʘʪʫʨʘ 

ʦʪ ʧʨʦʛʠʤʥʘʟʠʘʣʥʠʷ ʠ ʛʠʤʥʘʟʠʘʣʥʠʷ ʝʪʘʧ ʥʘ ʦʙʫʯʝʥʠʝ ʦʪ ʫʯʠʣʠʱʘ ʚ ʉʦʬʠʷ ʠ 

ʦʙʣʘʩʪʪʘ. 

Å ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʝʞʜʫʥʘʨʦʜʝʥ ʥʘʫʯʝʥ ʧʨʦʝʢʪ Ăʆʮʝʥʢʘ ʥʘ ʫʤʝʥʠʷʪʘ 

ʟʘ ʯʝʪʝʥʝ ʠ ʨʘʟʙʠʨʘʥʝ ʚ ʥʘʯʘʣʥʘ ʫʯʠʣʠʱʥʘ ʚʲʟʨʘʩʪ ʚ ɹʲʣʛʘʨʠʷ ʠ ʀʪʘʣʠʷñ. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ, ʢʦʠʪʦ ʩʘ ʬʦʢʫʩʠʨʘʥʠ ʚʲʨʭʫ ʦʮʝʥʢʘʪʘ ʥʘ ʫʤʝʥʠʷʪʘ ʟʘ ʯʝʪʝʥʝ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʪʝʢʩʪʘ ʩʘ ʦʩʲʱʝʩʪʚʝʥʠ ʩ ʧʦʤʦʱʪʘ 

ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦ ʩʝʨʪʠʬʠʮʠʨʘʥʠ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ.  
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 ʇʨʝʟ ʠʟʤʠʥʘʣʘʪʘ 2025 ʛ. ʚ ʟʚʝʥʘʪʘ ʥʘ ɹɸʅ ʧʨʦʜʲʣʞʠ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʚʪʦʨʠʷʪ 

ʝʪʘʧ ʦʪ ʇʨʦʛʨʘʤʘʪʘ Ăʄʃɸɼʀ ʋʏɽʅʀ ʀ ʇʆʉʊɼʆʂʊʆʈɸʅʊʀ ï 2ñ ʬʠʥʘʥʩʠʨʘʥʘ  

ʦʪ ʄʆʅ. ʎʝʣʪʘ ʥʘ ʇʨʦʛʨʘʤʘʪʘ ʝ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʤʣʘʜʠ ʫʯʝʥʠ ʠ ʧʦʩʪʜʦʢʪʦʨʘʥʪʠ ʚ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʝʭʥʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʟʘʜʘʯʠ ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʲʜʝʡʩʪʚʘ ʟʘ 

ʧʨʠʚʣʠʯʘʥʝ ʠ ʟʘʜʲʨʞʘʥʝ ʥʘ ʪʘʣʘʥʪʣʠʚʠ ʤʣʘʜʠ ʭʦʨʘ ʟʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʨʘʙʦʪʘ. 

ʋʩʣʦʚʠʷʪʘ ʟʘ ʢʘʥʜʠʜʘʪʩʪʚʘʥʝ ʩʝ ʦʙʷʚʷʚʘʪ ʥʘ ʩʘʡʪʘ ʥʘ ɹɸʅ ʠ ʥʘ ʝʚʨʦʧʝʡʩʢʠ ʧʦʨʪʘʣ, 

ʢʦʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʫʯʘʩʪʠʝ ʥʘ ʚʲʥʰʥʠ ʟʘ ɹɸʅ ʤʣʘʜʠ ʫʯʝʥʠ ʠ ʧʦʩʪʜʦʢʪʦʨʘʥʪʠ. 

ʇʦʜʙʦʨʲʪ ʥʘ ʙʝʥʝʬʠʮʠʝʥʪʠʪʝ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʩʪʨʦʛʠ ʢʨʠʪʝʨʠʠ ʧʨʠʝʪʠ ʦʪ ʋʉ 

ʥʘ ɹɸʅ, ʢʘʪʦ ʩʝ ʠʟʠʩʢʚʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʥʘʫʯʝʥ ʧʨʦʝʢʪ ʦʪ ʅʘʫʯʥʠʪʝ 

ʩʲʚʝʪʠ ʥʘ ʟʚʝʥʘʪʘ. ʇʨʝʟ 2025 ʛ. ʚ ʠʥʩʪʠʪʫʪʠ ʥʘ ɹɸʅ ʩʘ ʨʘʙʦʪʠʣʠ 36 ʧʦʩʪʜʦʢʪʦʨʘʥʪʘ ʠ 

66 ʤʣʘʜʠ ʫʯʝʥʠ, ʯʠʠʪʦ ʧʨʦʝʢʪʠ ʩʘ ʬʠʥʘʥʩʠʨʘʥʠ ʧʦ ʇʨʦʛʨʘʤʘʪʘ. 

 

ʋʏɸʉʊʀɽ ʅɸ ɹɸʅ ɺ ʇʃɸʅA ɿɸ ɺʒɿʉʊɸʅʆɺʗɺɸʅɽ ʀ 

ʋʉʊʆʁʏʀɺʆʉʊ ʅɸ ʈɽʇʋɹʃʀʂɸ ɹʒʃɻɸʈʀʗ 

 

 ʇʨʦʛʨʘʤʘʪʘ Ăʉʣʝʜʚʘʱʦ ʧʦʢʦʣʝʥʠʝ ɽʉñ, ʢʦʷʪʦ ʩʪʘʨʪʠʨʘ ʧʨʝʟ ʤʝʩʝʮ ʶʣʠ  

2020 ʛ.,  ʧʲʨʚʠʷʪ ʧʦ ʨʦʜʘ ʩʠ ʠʥʩʪʨʫʤʝʥʪ ʚ ɽʉ, ʠʤʘ ʟʘ ʮʝʣ ʥʝ ʩʘʤʦ ʩʧʨʘʚʷʥʝ ʩʲʩ ʟʜʨʘʚʥʘʪʘ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʘ ʢʨʠʟʠ, ʧʦʨʦʜʝʥʠ ʦʪ ʧʘʥʜʝʤʠʷʪʘ ʦʪ COVID-19, ʥʦ ʠ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝ ʥʘ 

ʠʢʦʥʦʤʠʢʠʪʝ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʪ ʢʲʤ ʛʣʦʙʘʣʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʧʨʝʜ ʢʦʠʪʦ ʩʤʝ 

ʠʟʧʨʘʚʝʥʠ, ʠ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʝʢʦʣʦʛʠʯʥʘ ʠ ʩʦʮʠʘʣʥʘ ʫʩʪʦʡʯʠʚʦʩʪ. ʎʝʥʪʨʘʣʥʘ ʠʥʠʮʠʘʪʠʚʘ ʚ 

ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʝ ʄʝʭʘʥʠʟʤʲʪ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪ (ʄɺʋ), ʢʦʡʪʦ ʝ ʥʘʩʦʯʝʥ ʢʲʤ 

ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʝʚʨʦʧʝʡʩʢʠʪʝ ʠʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʧʨʝʜʩʪʦʷʱʠʪʝ ʟʝʣʝʥʠ ʠ ʮʠʬʨʦʚʠ ʧʨʝʭʦʜʠ. 

 ɺ ʨʘʤʢʠʪʝ ʥʘ ʢʦʤʧʦʥʝʥʪ 2 Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʠʥʦʚʘʮʠʠñ ʥʘ ʅʘʮʠʦʥʘʣʥʠʷ ʧʣʘʥ 

ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ɹɸʅ ʠʟʧʲʣʥʷʚʘ ʠʥʚʝʩʪʠʮʠʷ C2I2 Ăʇʦʚʠʰʘʚʘʥʝ ʥʘ 

ʠʥʦʚʘʮʠʦʥʥʠʷ ʢʘʧʘʮʠʪʝʪ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ ʚ ʩʬʝʨʘʪʘ ʥʘ ʟʝʣʝʥʠʪʝ ʠ 

ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠñ (ʯʠʝʪʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʝ ʠʟʤʝʥʝʥʦ ʥʘ Ăʀʥʚʝʩʪʠʮʠʷ ʚ ɹʲʣʛʘʨʩʢʘʪʘ 

ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝñ ʩ ʈʝʰʝʥʠʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʉʲʚʝʪʘ ʦʪ 27.11.2025 ʛ. ʟʘ ʠʟʤʝʥʝʥʠʝ ʥʘ 

ʈʝʰʝʥʠʝ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʦʪ 04.05.2022 ʛ. ʟʘ ʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʧʣʘʥʘ ʟʘ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ɹʲʣʛʘʨʠʷ). ʀʥʚʝʩʪʠʮʠʷʪʘ ʝ ʥʘ ʩʪʦʡʥʦʩʪ 26 802 675 ʝʚʨʦ, 

ʦʪ ʢʦʠʪʦ 23 902 191 ʝʚʨʦ ʧʦ ʄɺʋ ʠ 2 900 484 ʝʚʨʦ ʥʘʮʠʦʥʘʣʥʦ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ɼɼʉ. 

ʇʣʘʥʠʨʘʥʠʪʝ ʜʝʡʥʦʩʪʠ ʚʢʣʶʯʚʘʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠ ʧʦʜʦʙʨʝʥʠʷ; ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ 

ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʥʦʚʘʮʠʦʥʥʠ ʧʨʦʜʫʢʪʠ; ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʯʦʚʝʰʢʠʷ ʢʘʧʠʪʘʣ ʢʘʪʦ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ, ʧʨʠʚʣʠʯʘʥʝ ʠ ʟʘʜʲʨʞʘʥʝ ʥʘ ʪʘʣʘʥʪʣʠʚʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʦʙʤʷʥʘ ʥʘ ʦʧʠʪ, 

ʥʘʜʛʨʘʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ɽʜʠʥʥʠʷ ʮʝʥʪʲʨ ʟʘ ʠʥʦʚʘʮʠʠ ʠ ʜʨ.  

 ɹɸʅ ʙʝʰʝ ʦʧʨʝʜʝʣʝʥʘ ʟʘ ʉʪʨʫʢʪʫʨʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʜʦʢʣʘʜʚʘʥʝ (ʉʅɼ) ʧʦ 

ʀʥʚʝʩʪʠʮʠʷ C2I2  ʩʲʛʣʘʩʥʦ  ʇʦʩʪʘʥʦʚʣʝʥʠʝ ˉ 157 ʦʪ 7 ʶʣʠ 2022 ʛ. ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʦʨʛʘʥʠʪʝ ʠ ʩʪʨʫʢʪʫʨʠʪʝ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʇʣʘʥʘ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪ (ʇɺʋ) ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ, ʠ ʥʘ ʪʝʭʥʠʪʝ ʦʩʥʦʚʥʠ ʬʫʥʢʮʠʠ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ˉ 157/07.07.2022 ʛ. ʙʷʭʘ ʩʬʦʨʤʠʨʘʥʠ ʜʚʘ ʝʢʠʧʘ ï ʝʜʠʥʠʷʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝ 

ʥʘ ʯʘʩʪ ʦʪ ʜʝʡʥʦʩʪʠʪʝ ʦʪ ɹɸʅ-ɸʜʤʠʥʠʩʪʨʘʮʠʷ, ʘ ʚʪʦʨʠʷʪ ʝʢʠʧ ʉʅɼ-ɹɸʅ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʪʘʟʠ ʯʘʩʪ ʦʪ ʠʥʚʝʩʪʠʮʠʷʪʘ, ʧʦ ʢʦʷʪʦ ʢʨʘʡʥʠ ʧʦʣʫʯʘʪʝʣʠ (ʙʝʥʝʬʠʮʠʝʥʪʠ) ʩʘ ʩʘʤʦʩʪʦʷʪʝʣʥʠ 

ʟʚʝʥʘ ʥʘ ɹɸʅ. ʇʦʜʛʦʪʚʝʥʠ ʠ ʧʨʦʚʝʜʝʥʠ ʩʘ ʧʨʦʮʝʜʫʨʠ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʩʨʝʜʩʪʚʘ ʥʘ 

ʢʨʘʡʥʠ ʧʦʣʫʯʘʪʝʣʠ ʯʨʝʟ ʧʦʜʙʦʨ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʘʢʪʦ ʠ ʪʘʢʠʚʘ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ 

ʧʨʦʝʢʪʠ ʥʘ ʢʦʥʢʨʝʪʥʠ ʙʝʥʝʬʠʮʠʝʥʪʠ. 
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ʇʨʦʮʝʜʫʨʠ ʠ ʬʠʥʘʥʩʠʨʘʥʠ ʧʨʦʝʢʪʠ ʧʦ ʠʥʚʝʩʪʠʮʠʷʪʘ ʥʘ ɹɸʅ ʚ ʨʘʤʢʠʪʝ ʥʘ ʇɺʋ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ɹʨʦʡ ʬʠʥʘʥʩʠʨʘʥʠ 

ʧʨʦʝʢʪʠ 

ɼʠʨʝʢʪʥʦ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʩʨʝʜʩʪʚʘ ʥʘ  ʢʦʥʢʨʝʪʥʠ ʢʨʘʡʥʠ ʧʦʣʫʯʘʪʝʣʠ 

  ʀʟʛʨʘʞʜʘʥʝ ʥʘ ʪʨʘʩʝ ʟʘ ʢʚʘʥʪʦʚʘ ʢʦʤʫʥʠʢʘʮʠʷ ʟʘ 

ʫʯʘʩʪʠʝ ʚ ʝʜʠʥʥʘʪʘ ʢʚʘʥʪʦʚʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ 

ʩʠʩʪʝʤʘ ʥʘ ɽʉ 

 

  ʅʘʜʛʨʘʞʜʘʥʝ ʥʘ ɽʜʠʥʥʠʷ ʮʝʥʪʲʨ ʟʘ ʠʥʦʚʘʮʠʠ ʥʘ 

ɹɸʅ 

 

ˉ BG-

 

 ʏʘʩʪʠʯʥʦ ʦʙʥʦʚʷʚʘʥʝ ʠ ʤʦʜʝʨʥʠʟʠʨʘʥʝ ʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʥʘʫʯʥʠ ʟʚʝʥʘ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ 

ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ 

 

  ʅʘʜʛʨʘʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʎʝʥʪʲʨʘ 

ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ɹɸʅ 

 

ʇʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʩʨʝʜʩʪʚʘ ʥʘ ʢʨʘʡʥʠ ʧʦʣʫʯʘʪʝʣʠ ʯʨʝʟ ʧʦʜʙʦʨ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ 

 ʌʠʥʘʥʩʠʨʘʥʝ ʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʟʝʣʝʥʠʪʝ ʠ ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 

 

  ʌʠʥʘʥʩʠʨʘʥʝ ʥʘ ʜʦʢʪʦʨʘʥʪʫʨʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʟʝʣʝʥʠʪʝ ʠ ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 

 

  ʋʢʨʝʧʚʘʥʝ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʦʪʝʥʮʠʘʣ ʯʨʝʟ 

ʧʨʠʚʣʠʯʘʥʝ ʠ ʟʘʜʲʨʞʘʥʝ ʥʘ ʪʘʣʘʥʪʣʠʚʠ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠ 

 

(9 ʧʦʩʪʜʦʢʪʦʨʘʥʪʠ ʠ 2 

ʩʧʝʮʠʘʣʠʟʘʥʪʠ) 

 ʌʠʥʘʥʩʠʨʘʥʝ ʥʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʟʝʣʝʥʠʪʝ ʠ ʮʠʬʨʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ - 2 

 

  ʋʢʨʝʧʚʘʥʝ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʦʪʝʥʮʠʘʣ ʯʨʝʟ 

ʧʨʠʚʣʠʯʘʥʝ ʠ ʟʘʜʲʨʞʘʥʝ 

ʥʘ ʪʘʣʘʥʪʣʠʚʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ - 2 

 

(ʧʦʩʪʜʦʢʪʦʨʘʥʪʠ) 

  ʇʦʜʧʦʤʘʛʘʥʝ ʥʘ ʧʘʪʝʥʪʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʟʚʝʥʘʪʘ ʥʘ 

ɹɸʅ 

 

  ʇʦʚʠʰʘʚʘʥʝ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʥʘʫʯʥʦ-

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʩʲʩʪʘʚ ʥʘ ʟʚʝʥʘʪʘ ʥʘ ɹɸʅ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʦʙʤʷʥʘ ʥʘ ʦʧʠʪ 

 

 ʇʦʜʧʦʤʘʛʘʥʝ ʥʘ ʧʘʪʝʥʪʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʟʚʝʥʘʪʘ ʥʘ 

ɹɸʅ - 2 

 

  ʋʢʨʝʧʚʘʥʝ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʦʪʝʥʮʠʘʣ ʯʨʝʟ 

ʧʨʠʚʣʠʯʘʥʝ ʠ ʟʘʜʲʨʞʘʥʝ ʥʘ ʪʘʣʘʥʪʣʠʚʠ 

ʠʟʩʣʝʜʦʚʘʪʝʣʠ - 3 

1 (ʩʧʝʮʠʘʣʠʟʘʥʪ) 

 

 

ʇʦʜʢʨʝʧʘ ʥʘ ʟʚʝʥʘʪʘ ʥʘ ɹɸʅ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʤʨʝʞʠ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 

ʧʨʦʝʢʪʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʢʦʥʢʫʨʩʠ ʧʦ ʨʘʤʢʦʚʘʪʘ 

ʧʨʦʛʨʘʤʘ ʍʦʨʠʟʦʥʪ ɽʚʨʦʧʘ ʠ ʜʨʫʛʠ ʨʝʣʝʚʘʥʪʥʠ 

ʧʨʦʛʨʘʤʠ 
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ʈʝʟʫʣʪʘʪʠ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʠʥʚʝʩʪʠʮʠʷʪʘ ʥʘ ɹɸʅ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʪʨʠ ʝʪʘʧʘ 

ʦʪ ʥʘʮʠʦʥʘʣʥʠʷ ʇɺʋ, ʢʘʪʦ ʜʚʘ ʦʪ ʪʷʭ ʩʘ ʫʩʧʝʰʥʦ ʦʪʯʝʪʝʥʠ.  

 

ʇʋɹʃʀʂɸʎʀʆʅʅɸ ɼɽʁʅʆʉʊ 

ɺ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʉʧʝʮʠʬʠʯʥʘ ʮʝʣ 5. ʆʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʘ ʠ ʤʘʱʘʙʥʘ 

ʥʘʫʯʥʘ ʜʝʡʥʦʩʪ ʚ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʝʥʠ ʚ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ ʝʚʨʦʧʝʡʩʢʠʪʝ ʥʘʫʯʥʠ ʧʨʠʦʨʠʪʝʪʠ 

ʥʘ ʉʪʨʘʪʝʛʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ 2018 ï 2030, ʚ ʫʥʠʩʦʥ ʩ 

ʘʢʪʫʘʣʠʟʠʨʘʥʘʪʘ ʅʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ 2017 ï 2030 

ɹɸʅ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʩʝ ʫʪʚʲʨʞʜʘʚʘ ʢʘʪʦ ʚʦʜʝʱʘ ʥʘʫʯʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʩʪʨʘʥʘʪʘ. ʇʨʝʟ 

ʠʟʤʠʥʘʣʘʪʘ 2025 ʛ. ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʠʣʠ ʧʨʠʝʪʠ ʟʘ ʧʝʯʘʪ 4 185 ʩʪʘʪʠʠ ʚ ʠʟʜʘʥʠʷ, ʢʦʠʪʦ ʩʝ 

ʠʥʜʝʢʩʠʨʘʪ ʚ ʩʚʝʪʦʚʥʠʪʝ ʙʘʟʠ ʜʘʥʥʠ. ʊʝʥʜʝʥʮʠʷʪʘ ʟʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʧʫʙʣʠʢʘʮʠʦʥʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʝ ʫʩʪʦʡʯʠʚʘ, ʢʘʢʪʦ ʝ ʚʠʜʥʦ ʦʪ ʛʨʘʬʠʢʘʪʘ, ʧʨʝʜʩʪʘʚʷʱʘ ʙʨʦʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʪʘʢʠʚʘ 

ʠʟʜʘʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʪʝ ʧʝʪ ʛʦʜʠʥʠ. 

 

ʇʫʙʣʠʢʘʮʠʦʥʥʘ ʘʢʪʠʚʥʦʩʪ, ʠʟʤʝʨʝʥʘ ʯʨʝʟ ʙʨʦʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʠʟʜʘʥʠʷ, ʢʦʠʪʦ ʩʝ 

ʨʝʬʝʨʠʨʘʪ ʠ ʠʥʜʝʢʩʠʨʘʪ ʚ ʩʚʝʪʦʚʥʠʪʝ ʙʘʟʠ ʜʘʥʥʠ, ʟʘ ʧʝʨʠʦʜʘ 2021 ï 2025 ʛ. 

ʋʩʪʦʡʯʠʚʘ ʝ ʩʲʱʦ ʪʝʥʜʝʥʮʠʷʪʘ ʥʘʫʯʥʠʪʝ ʩʪʘʪʠʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʩʧʠʩʘʥʠʷ ʩ 

ʢʘʪʝʛʦʨʠʠ Q1 ʠ Q2, ʜʘ ʧʨʝʦʙʣʘʜʘʚʘʪ. ʉʨʝʜʥʠʷʪ ʧʨʦʮʝʥʪ ʥʘ ʧʫʙʣʠʢʘʮʠʠ ʚ ʠʟʜʘʥʠʷ ʦʪ 

ʧʲʨʚʠʪʝ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʟʘ ʧʦʩʣʝʜʥʠʪʝ 5 ʛʦʜʠʥʠ ʝ 64, ʢʘʪʦ ʟʘ 2025 ʛ. ʜʝʣʲʪ ʥʘ ʧʫʙʣʠʢʘʮʠʠʪʝ 

ʚ ʧʲʨʚʠʪʝ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʩʝ ʟʘʧʘʟʚʘ ʩʧʨʷʤʦ ʧʨʝʜʭʦʜʥʘʪʘ 2024 ʛ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʫʙʣʠʢʘʮʠʠʪʝ ʧʦ ʢʘʪʝʛʦʨʠʠ, % 

ɻʦʜʠʥʘ Q1 Q2 Q3 Q4 

2025 42 24 16 18 

2024 43 23 16 18 

2023 39 25 17 19 

2022 38 22 21 19 

2021 39 25 15 21 
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ʊʝʥʜʝʥʮʠʷʪʘ ʟʘ ʥʘʨʘʩʪʚʘʥʝ ʦʪʟʚʫʢʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ, ʦʩʲʱʝʩʪʚʷʚʘʥʠ ʦʪ ʥʘʫʯʥʠʷ 

ʩʲʩʪʘʚ ʥʘ ɹɸʅ, ʝ ʷʩʥʦ ʚʠʜʠʤʘ ʟʘ ʧʝʨʠʦʜʘ 2021-2025 ʛ. ɿʘʙʝʣʷʟʘʥʠʪʝ ʮʠʪʘʪʠ ʟʘ 2021 ʛ. ʩʘ  

58 869, ʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʪʨʠ ʛʦʜʠʥʠ ʥʘʜʚʠʰʘʚʘʪ 66 000. ʆʪʯʝʪʝʥʠʪʝ ʧʨʝʟ ʩʠʩʪʝʤʘʪʘ 

ʉʆʅʀʂʉ ʮʠʪʠʨʘʥʠʷ ʟʘ 2025 ʛ. ʩʘ 66360. 

 

ɹʨʦʡ ʮʠʪʘʪʠ ʥʘ ʨʘʙʦʪʠ ʥʘ ʫʯʝʥʠ ʦʪ ɹɸʅ ʟʘ ʧʝʨʠʦʜʘ 2021 ï 2025 ʛ. 

 

ʊʦʚʘ ʥʝʩʲʤʥʝʥʦ ʩʝ ʜʲʣʞʠ ʥʘ ʘʢʪʠʚʥʘʪʘ ʧʨʦʝʢʪʥʘ ʜʝʡʥʦʩʪ ʥʘ ʟʚʝʥʘʪʘ ʥʘ ɹɸʅ, ʪ. ʝ. ʥʘ 

ʠʟʧʲʣʥʷʚʘʥʠʪʝ ʧʨʦʝʢʪʠ ʠ ʜʦʛʦʚʦʨʠ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, ʢʦʠʪʦ ʟʘ 2025 ʛ. ʩʘ 

1578, ʦʪ ʪʷʭ 308 ʩʘ ʩ ʬʠʥʘʥʩʠʨʘʥʝ ʦʪ ʯʫʞʙʠʥʘ.  

 

ʀʅʆɺɸʎʀʆʅʅɸ ɼɽʁʅʆʉʊ 

 

ʇʨʝʟ 2025 ʛ. ʩʘ ʧʦʜʘʜʝʥʠ ʦʙʱʦ 30 ʥʦʚʠ ʟʘʷʚʢʠ ʟʘ ʧʘʪʝʥʪʠ ʟʘ ʠʟʦʙʨʝʪʝʥʠʷ ʠ ʟʘʷʚʢʠ ʟʘ 

ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ. ʆʪ ʦʙʱʠʷ ʙʨʦʡ ʥʦʚʠ ʟʘʷʚʢʠ 4 ʩʘ ʟʘ ʧʦʣʝʟʝʥ ʤʦʜʝʣ, ʘ 26 ï 

ʟʘ ʧʘʪʝʥʪ. ʇʨʝʟ 2025 ʛ. ʦʙʱʠʷʪ ʙʨʦʡ ʠʟʜʘʜʝʥʠ ʧʘʪʝʥʪʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ ʝ 

44 ï ʦʪ ʪʷʭ 35 ʩʘ ʠʟʜʘʜʝʥʠʪʝ ʧʘʪʝʥʪʠ, ʘ 9 ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ. ʂʲʤ 

31.12.2025 ʛ. ʥʘʫʯʥʠʪʝ ʟʚʝʥʘ ʥʘ ɹɸʅ ʧʦʜʜʲʨʞʘʪ ʦʙʱʦ 231 ʧʘʪʝʥʪʠ, ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ ʠ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʥʦʚʠ ʩʦʨʪʦʚʝ ʨʘʩʪʝʥʠʷ. ʂʲʤ 31.12.2025 ʛ. ʚ ʨʘʟʣʠʯʥʠ ʝʪʘʧʠ ʥʘ ʝʢʩʧʝʨʪʠʟʘʪʘ 

ʩʘ ʦʙʱʦ 74 ʟʘʷʚʢʠ ʟʘ ʧʘʪʝʥʪʠ ʠ ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ. ɼʘʥʥʠʪʝ ʟʘ ʧʝʨʠʦʜʘ 01.01.2025 ʛ. ʜʦ 

31.12.2025 ʛ. ʩʘ ʦʪ ʛʦʜʠʰʥʠʪʝ ʦʪʯʝʪʠ ʥʘ ʘʢʘʜʝʤʠʯʥʠʪʝ ʟʚʝʥʘ ʠ ʩʣʝʜ ʩʧʨʘʚʢʘ ʚ ʨʝʛʠʩʪʨʠʪʝ 

ʥʘ ɹʲʣʛʘʨʩʢʦʪʦ ʧʘʪʝʥʪʥʦ ʚʝʜʦʤʩʪʚʦ (ɹʇɺ), ɽʚʨʦʧʝʡʩʢʦʪʦ ʧʘʪʝʥʪʥʦ ʚʝʜʦʤʩʪʚʦ (EPO) ʠ 

ʉʚʝʪʦʚʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ (WIPO). 
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ɹʨʦʡ ʦʙʝʢʪʠ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ (ʧʦʜʘʜʝʥʠ ʟʘʷʚʢʠ ʠ 

ʠʟʜʘʜʝʥʠ/ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʘʪʝʥʪʠ ʠ ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ) ʚ ʧʦʨʪʘʣʘ ʥʘ ɹʲʣʛʘʨʩʢʦʪʦ ʧʘʪʝʥʪʥʦ 

ʚʝʜʦʤʩʪʚʦ ʟʘ ʧʝʨʠʦʜʘ 2021  ï 2025 ʛ. 

ɻʦʜʠʥʘ 
ɿʘʷʚʢʠ ʟʘ 

ʇʄ 

ɿʘʷʚʢʠ ʟʘ 

ʧʘʪʝʥʪʠ 

ʈʝʛʠʩʪʨʠ-

ʨʘʥʠ ʇʄ 

ʀʟʜʘʜʝʥʠ 

ʧʘʪʝʥʪʠ 

2025 4 26 9 35 

2024 4 31 23 22 

2023 31 56 24 22 

2022 18 22 18 17 

2021 14 16 11 31 

 

ʇʨʝʟ 2025 ʛ. ʩʨʝʜ ʟʚʝʥʘʪʘ ʥʘ ɹɸʅ ʩ ʥʘʡ-ʤʥʦʛʦ ʟʘʷʚʢʠ ʩʝ ʦʪʢʨʦʷʚʘ ʀʥʩʪʠʪʫʪʲʪ ʧʦ 

ʨʦʙʦʪʠʢʘ ï 21 ʙʨʦʷ ʟʘʷʚʢʠ ʟʘ ʧʘʪʝʥʪ ʠ ʝʜʥʘ ʟʘʷʚʢʘ ʟʘ ʧʦʣʝʟʝʥ ʤʦʜʝʣ. ɿʘʷʚʢʠ ʟʘ ʧʘʪʝʥʪ ʠʣʠ 

ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʧʦʣʝʟʝʥ ʤʦʜʝʣ ʩʘ ʧʦʜʘʣʠ ʀʀʂʊ, ʀɽɽʉ, ʀʌʊʊ, ʀʆʅʍ, ʀʇ ʠ ʀʄʠʢɹ. ɺ 

ʨʝʟʫʣʪʘʪ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʚ ʧʘʨʪʥʴʦʨʩʪʚʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʲʚʤʝʩʪʥʠ ʟʘʷʚʢʠ ʟʘ ʟʘʢʨʠʣʘ ʥʘ 

ʦʙʝʢʪʠ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʩʲʟʜʘʜʝʥʠ ʩʲʚʤʝʩʪʥʦ ʦʪ ʧʦʚʝʯʝ ʦʪ ʝʜʥʦ ʟʚʝʥʦ. ɿʘ 

2025 ʛ. ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʪʘʢʠʚʘ ʩʲʚʤʝʩʪʥʠ ʟʘʷʚʢʠ ʝ ʨʝʛʠʩʪʨʠʨʘʥ 1 ʙʨʦʡ ʥʦʚ ʧʦʣʝʟʝʥ ʤʦʜʝʣ ʠ 

ʠʟʜʘʜʝʥʠ 3 ʙʨʦʷ ʧʘʪʝʥʪʠ. 

ɿʚʝʥʘʪʘ ʥʘ ɹɸʅ ʩʘ ʚʦʜʝʱʠ ʟʘʷʚʠʪʝʣʠ ʚ ʩʪʨʘʥʘʪʘ, ʢʘʪʦ ʧʦʜʜʲʨʞʘʪ ʩʪʘʙʠʣʥʦ 

ʧʦʨʪʬʦʣʠʦ ʦʪ ʟʘʱʠʪʝʥʠ ʧʘʪʝʥʪʠ ʠ ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ, ʘ ʜʦʨʠ ʠʤʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʥʝʛʦʚʦʪʦ 

ʨʘʟʰʠʨʷʚʘʥʝ. ʇʨʝʦʙʣʘʜʘʚʘʱʠ ʩʘ ʦʙʝʢʪʠʪʝ, ʜʝʡʩʪʚʘʱʠ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ 

ɹʲʣʛʘʨʠʷ, ʢʘʢʪʦ ʠ ʥʷʢʦʣʢʦ ʦʙʝʢʪʘ, ʜʝʡʩʪʚʘʱʠ ʥʘ ʠʟʙʨʘʥʠ ʪʝʨʠʪʦʨʠʠ ʦʪ ɽʉ. ɼʦʙʨʠ ʨʝʟʫʣʪʘʪʠ 

ʜʘʚʘʪ ʩʲʚʤʝʩʪʥʠʪʝ ʫʩʠʣʠʷ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʠʥʩʪʠʪʫʪʠ ʦʪ ɸʢʘʜʝʤʠʷʪʘ, 

ʢʦʠʪʦ ʜʦʧʲʣʚʘʪ ʩʚʦʷʪʘ ʝʢʩʧʝʨʪʠʟʘ ʠ ʩʲʟʜʘʚʘʪ ʫʩʧʝʰʥʠ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʠ ʝʢʠʧʠ. ʇʨʘʚʠ 

ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʧʦʨʪʬʦʣʠʦʪʦ ʝ ʩʲʩʨʝʜʦʪʦʯʝʥʦ ʚ ʧʘʪʝʥʪʠ, ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ ʠ ʩʦʨʪʦʚʝ 

ʨʘʩʪʝʥʠʷ, ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʥʝʜʦʙʨʝ ʨʘʟʛʲʨʥʘʪʘ ʜʝʡʥʦʩʪ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʧʠʥ-ʦʬ 

ʢʦʤʧʘʥʠʠ ʠ ʧʦʪʝʥʮʠʘʣ ʟʘ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʷ. 

ɿʘʙʝʣʷʟʚʘ ʩʝ ʧʦʥʠʞʝʥʠʝ ʚ ʦʙʱʘʪʘ ʟʘʷʚʠʪʝʣʩʢʘ ʘʢʪʠʚʥʦʩʪ, ʢʦʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʘ 

ʚʪʦʨʘ ʧʦʨʝʜʥʘ ʛʦʜʠʥʘ ʠ ʩʝ ʜʲʣʞʠ ʥʘ ʮʠʢʣʠʯʥʦʩʪʪʘ ʚ ʧʨʦʝʢʪʥʠʪʝ ʜʝʡʥʦʩʪʠ. ʆʯʘʢʚʘ ʩʝ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʟʘʷʚʠʪʝʣʩʢʘ ʘʢʪʠʚʥʦʩʪ ʧʨʝʟ 2026 ʛ., ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʝʢʪʠʪʝ, ʩʪʠʤʫʣʠʨʘʱʠ 

ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʟʘʷʚʢʠ ʟʘ ʧʘʪʝʥʪʠ ʠ ʧʦʣʝʟʥʠ ʤʦʜʝʣʠ, ʚ ʪ.ʯ. ʧʦʜʘʚʘʥʝʪʦ ʥʘ ʟʘʷʚʢʠ ʚ 

ʯʫʞʙʠʥʘ. 

 

3.2. ʅʘʡ-ʚʘʞʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠ ʧʨʠʣʦʞʥʠʪʝ ʥʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ 

 

ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʧʣʘʥʦʚʝ ʥʘ ʥʘʫʯʥʠʪʝ ʟʚʝʥʘ ʥʘ ɹɸʅ ʩʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʠ ʩ 

ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʮʝʣʠ, ʟʘʣʦʞʝʥʠ ʚ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ ʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʠʦʨʠʪʝʪʠ 

ʢʘʪʦ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ, ʮʠʬʨʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʤʠʰʣʝʥʦʩʪ ʠ ʢʦʩʤʠʯʝʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ, 
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ʢʣʠʤʘʪ, ʝʥʝʨʛʠʷ ʠ ʤʦʙʠʣʥʦʩʪ, ʭʨʘʥʠ, ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ, ʩʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦ ʠ ʦʢʦʣʥʘ ʩʨʝʜʘ, 

ʚʢʣ. ʧʦʯʚʠ ʠ ʦʢʝʘʥʠ, ʠʥʦʚʘʮʠʠ, ʷʜʨʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʦʪʙʨʘʥʘ, ʛʨʘʞʜʘʥʩʢʘ ʩʠʛʫʨʥʦʩʪ, 

ʢʫʣʪʫʨʘ ʠ ʪʚʦʨʯʝʩʪʚʦ. ʇʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʠ 

ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʧʦʩʪʦʷʥʥʠʪʝ ʥʘʫʯʥʠ ʟʚʝʥʘ (ʇʅɿ) ʠ ʥʘʫʯʥʠʪʝ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 

ʟʚʝʥʘ (ʅʉɿ) ʥʘ ɹɸʅ ʝ ʜʦʩʪʲʧʥʘ ʚ ʛʦʜʠʰʥʠʪʝ ʦʪʯʝʪʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʥʘ ʩʪʨʘʥʠʮʠʪʝ ʥʘ 

ʟʚʝʥʘʪʘ. ɺ ʥʘʩʪʦʷʱʠʷ ʦʪʯʝʪ ʩʘ ʚʢʣʶʯʝʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʧʦʩʪʠʞʝʥʠʷ ʦʪ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ ʠ 

ʧʨʠʣʦʞʥʠʪʝ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʦʠʪʦ ʟʚʝʥʘʪʘ ʩʘ ʦʧʨʝʜʝʣʠʣʠ ʢʘʪʦ ʚʘʞʥʠ. 

 

3.2.1. ʅʘʧʨʘʚʣʝʥʠʝ Ăʀʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠñ 

 

ʀʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ. ʇʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʛʨʘʥʠʯʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʥʘ 

ʨʝʘʣʥʠʪʝ ʠ ʢʦʤʧʣʝʢʩʥʠʪʝ ʛʝʦʜʝʟʠʯʥʠ ʥʘ ʨʘʟʩʪʦʷʥʠʝʪʦ ʥʘ ʂʦʙʘʷʰʠ ʥʘ ʩʪʨʦʛʦ 

ʧʩʝʚʜʦʠʟʧʲʢʥʘʣʘ ʦʙʣʘʩʪ ʚ n ʩʘ ʧʦʣʫʯʝʥʠ ʪʦʯʥʠ ʦʮʝʥʢʠ ʟʘ ʪʦʚʘ ʨʘʟʩʪʦʷʥʠʝ, ʬʫʥʢʮʠʷʪʘ ʥʘ 

ʃʝʤʧʝʨʪ ʠ ʨʘʟʩʪʦʷʥʠʷʪʘ ʥʘ ʂʘʨʘʪʝʦʜʦʨʠ ʠ ɹʝʨʛʤʘʥ ʥʘ ʪʘʢʘʚʘ ʦʙʣʘʩʪ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʩʘ ʩʲʱʝʩʪʚʝʥ ʧʨʠʥʦʩ ʚ ʪʝʦʨʠʷʪʘ ʥʘ ʃʝʤʧʝʨʪ ʟʘ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʜʠʩʢʦʚʝ, ʢʘʪʦ ʯʘʩʪʝʥ ʩʣʫʯʘʡ 

ʦʪ ʪʷʭ ʩʘ ʠʟʚʝʩʪʥʠ ʨʝʟʫʣʪʘʪʠ ʥʘ ʍ. ʍʫʘʥʛ (1994, 2021) ʟʘ ʢʦʤʧʣʝʢʩʥʠʪʝ ʛʝʦʜʝʟʠʯʥʠ ʥʘ 

ʤʝʪʨʠʢʘʪʘ ʥʘ ʂʦʙʘʷʰʠ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʥʘʤʝʨʝʥʠʪʝ ʦʮʝʥʢʠ ʟʘ ʨʘʟʩʪʦʷʥʠʷʪʘ ʫʩʠʣʚʘʪ ʪʝʟʠ, 

ʧʦʣʫʯʝʥʠ ʦʪ ɿ. ɹʘʣʦʛ ʠ ʄ. ɹʦʥʢ (2000), ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʠʪʦ ʪʝ ʜʦʢʘʟʚʘʪ ʭʠʧʝʨʙʦʣʠʯʥʦʩʪʪʘ 

ʧʦ ɻʨʦʤʦʚ ʥʘ ʨʘʟʩʪʦʷʥʠʝʪʦ ʥʘ ʂʦʙʘʷʰʠ ʥʘ ʩʪʨʦʛʦ ʧʩʝʚʜʦʠʟʧʲʢʥʘʣʘ ʦʙʣʘʩʪ. ʈʲʢʦʚʦʜʠʪʝʣ: 

ʯʣ.-ʢʦʨ. ʅʠʢʦʣʘʡ ʅʠʢʦʣʦʚ. 

 ʇʨʝʟ 2025 ʛ. ʅʘʮʠʦʥʘʣʥʘʪʘ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʢʦʤʧʶʪʲʨʥʘ ʚʠʨʫʩʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʠ ʠ 

ʚʥʝʜʨʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʘʪʘʢʠ ʩʨʝʱʫ ʩʲʨʚʲʨʠ ʟʘ ʙʘʟʠ ʜʘʥʥʠ, 

ʥʘʨʝʯʝʥʘ MSSQLPot. ʉʠʩʪʝʤʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʦʛʨʘʤʘ-ʧʨʠʤʘʤʢʘ (ʭʲʥʠʧʦʪ), ʢʦʷʪʦ ʩʝ 

ʧʨʝʜʩʪʘʚʷ ʟʘ MS-SQL ʩʲʨʚʲʨ, ʜʠʨʝʢʪʥʦ ʠʟʣʦʞʝʥ ʚ ʠʥʪʝʨʥʝʪ, ʠ ʧʦʟʚʦʣʷʚʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 

ʨʝʘʣʥʠ ʦʧʠʪʠ ʟʘ ʥʝʦʪʦʨʠʟʠʨʘʥ ʜʦʩʪʲʧ. ʈʘʟʨʘʙʦʪʢʘʪʘ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, 

ʥʘʩʦʯʝʥʠ ʢʲʤ ʠʟʫʯʘʚʘʥʝ ʥʘ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʥʘʧʘʜʘʪʝʣʠ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʧʦʣʫʯʘʪ ʜʦʩʪʲʧ ʜʦ 

ʩʲʨʚʲʨʥʠ ʫʩʣʫʛʠ ʯʨʝʟ ʤʘʩʦʚʦ ʠʟʧʨʦʙʚʘʥʝ ʥʘ ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʤʝʥʘ ʠ 

ʧʘʨʦʣʠ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʝ ʘʥʘʣʠʟʠʨʘʥ ʧʨʦʮʝʩʲʪ ʥʘ ʫʜʦʩʪʦʚʝʨʷʚʘʥʝ ʧʨʠ MS-

SQL ʩʲʨʚʲʨʠʪʝ ʠ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʤʝʪʦʜʠ ʟʘ ʨʝʘʣʠʩʪʠʯʥʦ ʚʲʟʧʨʦʠʟʚʝʞʜʘʥʝ ʥʘ ʪʷʭʥʦʪʦ 

ʧʦʚʝʜʝʥʠʝ ʚ ʢʦʥʪʨʦʣʠʨʘʥʘ ʩʨʝʜʘ. MSSQLPot ʨʝʛʠʩʪʨʠʨʘ ʚʩʝʢʠ ʦʧʠʪ ʟʘ ʩʚʲʨʟʚʘʥʝ ʠ ʚʣʠʟʘʥʝ, 

ʢʘʪʦ ʩʲʙʠʨʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʥʪʝʨʥʝʪ ʘʜʨʝʩʘ ʥʘ ʥʘʧʘʜʘʪʝʣʷ, ʜʲʨʞʘʚʘʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʦʪ 

ʢʦʷʪʦ ʠʜʚʘ ʘʪʘʢʘʪʘ, ʠʟʧʦʣʟʚʘʥʠʪʝ ʠʤʝʥʘ ʠ ʧʘʨʦʣʠ, ʢʘʢʪʦ ʠ ʪʦʯʥʠʷ ʤʦʤʝʥʪ ʥʘ ʦʧʠʪʘ. 

ɼʘʥʥʠʪʝ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʙʘʟʘ ʜʘʥʥʠ ʠ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʧʨʠ ʩʧʘʟʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ 

ʟʘʱʠʪʘ ʥʘ ʣʠʯʥʠʪʝ ʜʘʥʥʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʘʥʦʥʠʤʠʟʠʨʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ. 

ʉʲʙʨʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʧʨʝʜʩʪʘʚʷ ʯʨʝʟ ʚʠʟʫʘʣʥʠ ʪʘʙʣʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ï ʢʘʨʪʠ, ʛʨʘʬʠʢʠ 

ʠ ʪʘʙʣʠʮʠ, ʢʦʠʪʦ ʧʦʢʘʟʚʘʪ ʛʝʦʛʨʘʬʩʢʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʘʪʘʢʠʪʝ, ʪʷʭʥʘʪʘ ʯʝʩʪʦʪʘ ʠ ʥʘʡ-

ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʟʘ ʜʦʩʪʲʧ. ʈʘʟʨʘʙʦʪʝʥʘʪʘ ʩʠʩʪʝʤʘ ʦʩʠʛʫʨʷʚʘ ʥʘʜʝʞʜʥʘ 

ʦʩʥʦʚʘ ʟʘ ʘʥʘʣʠʟ ʥʘ ʤʘʩʦʚʠ ʘʪʘʢʠ ʩʨʝʱʫ ʙʘʟʠ ʜʘʥʥʠ ʠ ʧʦʜʧʦʤʘʛʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʫʩʠʣʠʷ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ. 

ʈʲʢʦʚʦʜʠʪʝʣ: ʜʦʮ. ɼʠʤʠʪʨʠʥʘ ʇʦʣʠʤʠʨʦʚʘ. 
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ɺʠʟʫʘʣʠʟʘʮʠʷ ʥʘ MS-SQL Honeypot ʥʘ ʅʘʮʠʦʥʘʣʥʘ ʣʘʙʦʨʘʪʦʨʠʷ  

ʧʦ ʢʦʤʧʶʪʲʨʥʘ ʚʠʨʫʩʦʣʦʛʠʷ ʢʲʤ ʀʄʀ-ɹɸʅ 

 

ʀʥʩʪʠʪʫʪ ʧʦ ʤʝʭʘʥʠʢʘ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʜʚʘ ʨʘʟʰʠʨʝʥʠ ʚʘʨʠʘʥʪʘ ʥʘ ʄʝʪʦʜʘ ʥʘ ʧʨʦʩʪʠʪʝ 

ʫʨʘʚʥʝʥʠʷ (SEsM) ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʪʦʯʥʠ ʘʥʘʣʠʪʠʯʥʠ ʨʝʰʝʥʠʷ ʥʘ ʏɼʋ ʩ ʜʨʦʙʥʠ 

ʧʨʦʠʟʚʦʜʥʠ. ʇʨʝʜʣʦʞʝʥʠʪʝ ʨʘʟʰʠʨʝʥʠ ʚʝʨʩʠʠ ʚʢʣʶʯʚʘʪ ʧʦʜʨʦʙʥʠ ʘʣʛʦʨʠʪʤʠ ʩ ʥʷʢʦʣʢʦ 

ʦʧʮʠʠ ʥʘ ʚʩʷʢʘ ʩʪʲʧʢʘ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʠʟʙʦʨ ʥʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʪʝ ʦʪ ʪʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʬʠʟʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʤʦʜʝʣʠʨʘʥʠʷ ʨʝʘʣʝʥ ʧʨʦʮʝʩ. ʊʘʢʘ ʧʦʪʨʝʙʠʪʝʣʷʪ ʥʘ 

ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʤʦʞʝ ʜʘ ʧʦʜʙʝʨʝ ʪʝʟʠ ʩʪʲʧʢʠ, ʢʦʠʪʦ ʱʝ ʜʦʚʝʜʘʪ ʜʦ ʘʥʘʣʠʪʠʯʥʠ ʨʝʰʝʥʠʷ, 

ʢʦʠʪʦ ʦʧʠʩʚʘʪ ʥʘʡ-ʘʢʫʨʘʪʥʦ ʩʧʝʮʠʬʠʯʥʘʪʘ ʜʠʥʘʤʠʢʘ ʥʘ ʤʦʜʝʣʠʨʘʥʠʷ ʨʝʘʣʝʥ ʧʨʦʮʝʩ. 

ʉʧʝʮʠʬʠʯʥʠ ʚʘʨʠʘʥʪʠ ʦʪ ʧʨʝʜʣʦʞʝʥʠʷ ʦʙʦʙʱʝʥ ʘʣʛʦʨʠʪʲʤ ʥʘ ʤʝʪʦʜʘ ʩʘ ʧʨʠʣʦʞʝʥʠ ʢʲʤ 

ʥʷʢʦʣʢʦ ʜʨʦʙʥʠ ʏɼʋ ʤʦʜʝʣʠ, ʦʪʯʠʪʘʱʠ ʝʬʝʢʪʠ ʥʘ ʧʘʤʝʪ ʠ ʥʝʣʦʢʘʣʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʂʣʶʯʦʚ ʧʨʠʥʦʩ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʝ ʙʲʜʝʱʦʪʦ ʠ ʠʥʪʝʛʨʠʨʘʥʝ ʚ ʀʀ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ 

ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʢʦʤʙʠʥʠʨʘʪ ʧʦʜʭʦʜʷʱʠ ʩʪʲʧʢʠ ʠ ʛʝʥʝʨʠʨʘʪ ʥʘʡ-ʘʜʝʢʚʘʪʥʠʪʝ ʘʥʘʣʠʪʠʯʥʠ 

ʨʝʰʝʥʠʷ ʟʘ ʟʘʜʘʜʝʥʠ ʤʦʜʝʣʥʠ ʫʨʘʚʥʝʥʠʷ. ʊʦʚʘ ʱʝ ʨʘʟʰʠʨʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʩʠʤʚʦʣʝʥ ʘʥʘʣʠʟ ʠ ʱʝ ʜʦʧʨʠʥʝʩʝ ʟʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʭʠʙʨʠʜʥʠ ʝʢʩʧʝʨʪʥʠ 

ʩʠʩʪʝʤʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʩʣʦʞʥʠ ʧʨʦʮʝʩʠ ʩ ʬʨʘʢʮʠʦʥʥʘ ʜʠʥʘʤʠʢʘ. ʈʲʢʦʚʦʜʠʪʝʣ: ʧʨʦʬ. 

ɽʣʝʥʘ ʅʠʢʦʣʦʚʘ. 
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ʅʷʢʦʣʢʦ ʯʠʩʣʝʥʠ ʧʨʠʤʝʨʘ ʥʘ ʧʦʣʫʯʝʥʠ ʤʫʣʪʠ-ʚʲʣʥʦʚʠ ʘʥʘʣʠʪʠʯʥʠ ʨʝʰʝʥʠʷ ʥʘ ʤʦʜʝʣ, ʦʧʠʩʚʘʱ 

ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʨʦʮʝʩʠ ʚ Ăʧʣʠʪʢʘ ʚʦʜʘñ, ʧʨʠʣʘʛʘʡʢʠ ʨʘʟʰʠʨʝʥʠʷ SEsM ʘʣʛʦʨʠʪʲʤ 

 ɿʘʜʘʯʠʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʬʣʫʠʜ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝ ʩʤʷʪʘʪ ʟʘ 

ʝʜʥʠ ʦʪ ʚʘʞʥʠʪʝ, ʠʥʪʝʨʝʩʥʠ ʠ ʪʨʫʜʥʠ ʟʘʜʘʯʠ ʦʪ ʤʝʭʘʥʠʢʘʪʘ. ʆʩʦʙʝʥʦ ʘʢʪʫʘʣʥʠ ʠ ʟʥʘʯʠʤʠ 

ʚ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʩʘ ʪʘʢʲʚ ʪʠʧ ʟʘʜʘʯʠ ʩ ʤʠʢʨʦ ʠ ʥʘʥʦ ʨʘʟʤʝʨʥʠ ʦʙʣʘʩʪʠ, ʧʦʨʘʜʠ 

ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʠʤ ʚ ʤʠʢʨʦ ʠ ʥʘʥʦ ʪʝʭʥʦʣʦʛʠʠʪʝ. ʀʟʩʣʝʜʚʘʥʘ ʝ ʟʘʜʘʯʘʪʘ ʟʘ ʦʙʪʠʯʘʥʝ ʥʘ 

ʤʠʢʨʦ ʢʦʥʟʦʣʘ ʦʪ ʨʘʟʨʝʜʝʥ ʛʘʟ ʚ ʤʠʢʨʦ-ʢʘʥʘʣ. ʂʦʥʟʦʣʘʪʘ ʝ ʦʨʠʝʥʪʠʨʘʥʘ ʥʦʨʤʘʣʥʦ ʥʘ 

ʥʝʩʤʫʪʝʥʠʷ ʧʦʪʦʢ, ʢʘʪʦ ʩʣʝʜ ʥʝʷ ʩʝ ʦʙʨʘʟʫʚʘʪ ʚʠʭʨʠ, ʦʙʨʘʟʫʚʘʡʢʠ ʪʘʢʘ ʥʘʨʝʯʝʥʘʪʘ 

ʂʘʨʤʘʥʦʚʘ ʫʣʠʮʘ. ʇʝʨʠʦʜʠʯʥʦ ʦʪʢʲʩʚʘʱʠʪʝ ʩʝ ʚʠʭʨʠ ʠʥʜʫʮʠʨʘʪ ʪʨʝʧʪʝʥʠʷ ʚ ʢʦʥʟʦʣʘʪʘ. ɺ 

ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ ʠʟʧʦʣʟʚʘʥ ʭʠʙʨʠʜʝʥ ʯʠʩʣʝʥ ʧʦʜʭʦʜ - ʤʝʪʦʜʲʪ ʥʘ ʜʠʨʝʢʪʥʘ ʩʠʤʫʣʘʮʠʷ 

ʄʦʥʪʝ ʂʘʨʣʦ (DSMC) ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʪʝʯʝʥʠʝʪʦ ʦʪ ʨʘʟʨʝʜʝʥ ʛʘʟ, ʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʛʨʝʜʘʪʘ 

ʝ ʤʦʜʝʣʠʨʘʥʘ ʩ ʣʠʥʝʡʥʘ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʘ ʚʝʨʩʠʷ ʥʘ ʪʝʦʨʠʷʪʘ ʥʘ ʆʡʣʝʨ ɹʝʨʥʫʣʠ. 

DSMC ʤʦʜʝʣʠʨʘ ʥʝʢʦʥʪʠʥʫʘʣʥʠʪʝ ʝʬʝʢʪʠ ʚ ʛʘʟʘ ʠ ʧʦʟʚʦʣʷʚʘ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʫʜʘʨʠʪʝ ʥʘ 

ʚʩʷʢʘ ʯʘʩʪʠʮʘ ʦʪ ʛʘʟʘ ʚʲʨʭʫ ʢʦʥʟʦʣʘʪʘ. ɹʷʭʘ ʠʟʚʲʨʰʝʥʠ ʛʦʣʷʤ ʙʨʦʡ ʯʠʩʣʝʥʠ ʧʨʝʩʤʷʪʘʥʠʷ 

ʥʘ ʩʫʧʝʨʢʦʤʧʶʪʲʨʘ ʍʝʤʫʩ, ʢʘʪʦ ʙʝʰʝ ʚʘʨʠʨʘʥʘ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʢʦʥʟʦʣʘʪʘ. ɽʩʪʝʩʪʚʝʥʦ ʝ ʜʘ 

ʩʝ ʦʯʘʢʚʘ, ʯʝ ʧʨʠ ʧʦ-ʪʲʥʢʘ ʛʨʝʜʘ ʘʤʧʣʠʪʫʜʠʪʝ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʧʦʪʦʢ ʜʚʠʞʝʱ ʩʝ ʩ 

ʧʦʩʪʦʷʥʥʘ ʩʢʦʨʦʩʪ, ʱʝ ʩʘ ʧʦ-ʛʦʣʝʤʠ. ʉ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʢʦʥʟʦʣʘʪʘ, 

ʩʦʙʩʪʚʝʥʠʪʝ ʠ ʯʝʩʪʦʪʠ ʩʝ ʧʨʦʤʝʥʷʪ ʠ ʧʦʩʪʝʧʝʥʥʦ ʩʝ ʜʦʙʣʠʞʘʚʘʪ ʜʦ ʯʝʩʪʦʪʘʪʘ ʥʘ ʦʪʜʝʣʷʥʝ 

ʥʘ ʚʠʭʨʠʪʝ. ʊʦʛʘʚʘ ʥʘʩʪʲʧʚʘ ʷʚʣʝʥʠʝ, ʧʦʜʦʙʥʦ ʥʘ ʨʝʟʦʥʘʥʩ, ʠ ʜʠʘʧʘʟʦʥʲʪ ʦʪ ʘʤʧʣʠʪʫʜʠ ʥʘ 

ʚʠʙʨʘʮʠʠʪʝ ʩʝ ʨʘʟʰʠʨʷʚʘ, ʢʦʛʘʪʦ ʩʦʙʩʪʚʝʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʛʨʝʜʘʪʘ ʩʝ ʧʨʠʙʣʠʞʘʚʘ ʜʦ 

ʯʝʩʪʦʪʘʪʘ ʥʘ ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʚʠʭʨʠʪʝ. ʊʘʢʘ ʘʤʧʣʠʪʫʜʠʪʝ ʥʘʨʘʩʪʚʘʪ ʚʲʧʨʝʢʠ, ʯʝ ʢʦʥʟʦʣʘʪʘ 

ʩʪʘʚʘ ʧʦ-ʢʦʨʘʚʘ. ɺ ʨʘʙʦʪʘʪʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʙʝ ʧʦʢʘʟʘʥʦ, ʯʝ ʥʝʣʠʥʝʡʥʘʪʘ ʪʝʦʨʠʷʪʘ ʥʘ ʛʨʝʜʘʪʘ 

ʧʨʝʜʩʢʘʟʚʘ, ʯʝ ʧʠʢʦʚʘʪʘ ʘʤʧʣʠʪʫʜʘ ʩʝ ʧʦʷʚʷʚʘ ʧʨʠ ʤʘʣʢʦ ʧʦ-ʥʠʩʢʘ ʯʝʩʪʦʪʘ ʦʪ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʚʠʭʲʨʘ ʠ ʯʝ ʨʘʟʣʠʢʘʪʘ ʚ ʘʤʧʣʠʪʫʜʠʪʝ ʧʦʣʫʯʝʥʠ ʙʝʟ ʜʘ ʩʝ ʦʪʯʠʪʘ ʥʝʣʠʥʝʡʥʦʩʪʠʪʝ ʤʦʞʝ ʜʘ 

ʜʦʩʪʠʛʥʝ 40%. ʊʦʟʠ ʬʘʢʪ ʤʦʞʝ ʜʘ ʠʛʨʘʝ ʚʘʞʥʘ ʨʦʣʷ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʩʝʥʟʦʨʠ ʠ 

ʄɽʄʉ. ʈʲʢʦʚʦʜʠʪʝʣ: ʧʨʦʬ. ɽʤʠʣ ʄʘʥʦʘʭ. 
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ʇʦʣʝʪʦ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʛʘʟʘ ʠ ʪʦʢʦʚʠʪʝ ʣʠʥʠʠ  ʧʨʠ ʦʙʪʠʯʘʥʝʪʦ ʥʘ ʝʣʘʩʪʠʯʥʘʪʘ ʛʨʝʜʘ.  

ɺ ʣʷʚʦ ʝ ʧʦʢʘʟʘʥʘ ʤʨʝʞʘʪʘ ʠʟʧʦʣʟʚʘʥʘ ʦʪ DSMC: ʨʘʚʥʦʤʝʨʥʘʪʘ ʤʨʝʞʘ  

ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʘʪʘ ʘʜʘʧʪʠʚʥʘ ʤʨʝʞʘ ʦʢʦʣʦ ʢʦʥʟʦʣʘʪʘ, ʧʦʟʚʦʣʷʚʘʱʘ ʦʪʯʠʪʘʥʝʪʦ 

ʪʨʝʧʪʝʥʠʷʪʘ ʠ ʫʜʘʨʠʪʝ ʥʘ ʯʘʩʪʠʮʠʪʝ ʚʲʨʭʫ ʥʝʷ 

ʀʥʩʪʠʪʫʪ ʧʦ ʨʦʙʦʪʠʢʘ. ʌʦʨʤʫʣʠʨʘʥ ʠ ʨʘʟʚʠʪ ʝ ʭʠʙʨʠʜʝʥ ʤʝʪʦʜ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʦʪʢʨʠʚʘʥʝ 

ʥʘ ʭʘʨʘʢʪʝʨʥʠ ʧʠʢʦʚʝ ʚʲʚ ʬʦʪʦʧʣʝʪʠʟʤʦʛʨʘʬʩʢʘ ʠʥʬʦʨʤʘʮʠʷ, ʠʟʧʦʣʟʚʘʥʘ ʟʘ ʥʝʠʥʚʘʟʠʚʥʦ 

ʠʟʤʝʨʚʘʥʝ ʥʘ ʩʲʨʜʝʯʥʘʪʘ ʯʝʩʪʦʪʘ. ʄʝʪʦʜʲʪ ʢʦʤʙʠʥʠʨʘ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʠʢʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ 

ʘʥʘʣʠʟ ʥʘ ʩʠʛʥʘʣʠ ʟʘ ʥʘʜʝʞʜʥʦ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʦ ʟʥʘʯʠʤʠʪʝ ʜʘʥʥʠ ʦʪ 

ʰʫʤʦʚʠʷ ʬʦʥ ʠ ʥʝʞʝʣʘʥʠʪʝ ʠʟʢʨʠʚʷʚʘʥʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʤʫʱʝʥʠʷ, ʧʦʨʦʜʝʥʠ ʦʪ ʜʚʠʞʝʥʠʝ. 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʧʦʜʭʦʜʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʨʲʯʥʦ ʜʝʬʠʥʠʨʘʥʠ ʧʨʘʛʦʚʝ ʠ 

ʝʚʨʠʩʪʠʢʠ, ʧʨʝʜʣʦʞʝʥʦʪʦ ʨʝʰʝʥʠʝ ʦʮʝʥʷʚʘ ʚʲʚ ʚʩʝʢʠ ʤʦʤʝʥʪ ʦʪ ʩʠʛʥʘʣʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ 

ʥʘʣʠʯʠʝ ʥʘ ʧʠʢ, ʩʚʲʨʟʘʥ ʩ ʜʠʥʘʤʠʢʘʪʘ ʠ ʘʥʦʤʘʣʠʠʪʝ ʥʘ ʩʲʨʜʝʯʥʠʷ ʨʠʪʲʤ. ʊʦʚʘ 

ʚʝʨʦʷʪʥʦʩʪʥʦ ʤʦʜʝʣʠʨʘʥʝ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʪʦʯʥʦ ʣʦʢʘʣʠʟʠʨʘʥʝ ʥʘ ʜʠʘʛʥʦʩʪʠʯʥʦ ʟʥʘʯʠʤʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʜʦʨʠ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʫʩʣʦʚʠʷ ʥʘ ʠʟʤʝʨʚʘʥʝ. ʇʦ ʚʨʝʤʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 

ʤʦʜʝʣʘ ʩʝ ʦʪʯʠʪʘ ʥʝ ʩʘʤʦ ʢʦʨʝʢʪʥʦʩʪʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝʪʦ, ʥʦ ʠ ʪʦʯʥʦʩʪʪʘ ʥʘ ʚʨʝʤʝʚʦʪʦ 

ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʥʘ ʧʠʢʦʚʝʪʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʧʦʚʠʰʝʥʘ ʥʘʜʝʞʜʥʦʩʪ ʠ ʚʠʩʦʢʘ ʪʦʯʥʦʩʪ ʧʨʠ 

ʧʦʩʣʝʜʚʘʱʠʷ ʘʥʘʣʠʟ. ʇʨʝʜʣʦʞʝʥʠʪʝ ʠʥʦʚʘʪʠʚʥʠ ʘʣʛʦʨʠʪʤʠ ʩʘ ʧʨʠʣʦʞʠʤʠ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʚ 

ʧʨʝʥʦʩʠʤʠ ʠ ʚʛʨʘʜʝʥʠ ʫʩʪʨʦʡʩʪʚʘ, IoT ʩʠʩʪʝʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʜʝʪʘʡʣʝʥ ʩʝʥʟʦʨʝʥ ʘʥʘʣʠʟ 

ʥʘ ʩʲʨʜʝʯʥʠʷ ʨʠʪʲʤ ʠ ʚʘʨʠʘʙʠʣʥʦʩʪʪʘ ʥʘ ʩʲʨʜʝʯʥʘʪʘ ʯʝʩʪʦʪʘ. ʈʲʢʦʚʦʜʠʪʝʣ: ʜʦʮ. ɻʘʣʷ 

ɻʝʦʨʛʠʝʚʘ-ʎʘʥʝʚʘ. 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʥʘ ʭʠʙʨʠʜʥʠʷ ʧʦʜʭʦʜ ʟʘ ʘʚʪʦʤʘʪʠʯʥʘ ʜʝʪʝʢʮʠʷ ʥʘ P ʚʲʨʭʦʚʝ ʚ PPG ʩʠʛʥʘʣʠ 
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 ʇʨʝʜʣʦʞʝʥʘ, ʘʥʘʣʠʟʠʨʘʥʘ ʠ ʪʝʩʪʚʘʥʘ ʝ ʥʦʚʘ ʩʠʩʪʝʤʥʘ ʤʦʜʫʣʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʟʘ 

ʢʦʦʨʜʠʥʠʨʘʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʦʮʠʘʣʥʦ ʘʩʠʩʪʠʨʘʱʠ ʨʦʙʦʪʠ (ʉɸʈ) ʩ 

ʠʥʪʝʛʨʠʨʘʥ ʨʘʟʛʦʚʦʨʝʥ ʠ ʪʝʢʩʪʦʚʦ-ʛʝʥʝʨʘʪʠʚʝʥ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʟʘ ʮʝʣʠʪʝ ʥʘ 

ʩʦʮʠʘʣʥʘʪʘ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʪʘ ʨʝʭʘʙʠʣʠʪʘʮʠʷ. ʅʘ ʪʘʟʠ ʦʩʥʦʚʘ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʠʥʦʚʘʪʠʚʥʘ 

ʧʣʘʪʬʦʨʤʘ, ʢʦʷʪʦ ʩʪʠʤʫʣʠʨʘ ʠʥʦʚʘʪʠʚʥʦʪʦ ʤʠʩʣʝʥʝ ʥʘ ʪʝʨʘʧʝʚʪʠʪʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ 

ʧʨʦʮʝʩʥʦ-ʦʨʠʝʥʪʠʨʘʥ ʧʦʜʭʦʜ. ɺ ʨʝʟʫʣʪʘʪ ʫʤʝʥʠʷʪʘ ʥʘ ʉɸʈ ʩʝ ʨʘʟʣʘʛʘʪ ʥʘ ʤʠʢʨʦʫʤʝʥʠʷ, 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʢʦʜʠʨʘʥʠ ʚ ʛʨʘʬʠʯʥʠ ʙʣʦʢʦʚʝ ʟʘ ʚʠʟʫʘʣʥʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʩʲʦʙʨʘʟʝʥʠ ʩ 

ʢʦʥʢʨʝʪʥʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʦʙʣʘʩʪʠ. ʊʝʨʘʧʠʷʪʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʥʘ ʥʠʚʘ ʥʘ ʨʝʯʝʚʠ ʠ ʝʟʠʢʦʚʠ 

ʫʤʝʥʠʷ, ʢʦʝʪʦ ʝ ʥʦʚ ʧʦʜʭʦʜ ʚ ʪʘʟʠ ʦʙʝʢʪʥʘ ʦʙʣʘʩʪ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ 

ʪʝʨʘʧʝʚʪʠʪʝ ʜʘ ʫʣʝʩʥʷʪ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʘʩʠʩʪʠʨʘʱʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʣʦʛʦʧʝʜʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ, ʢʘʢʪʦ ʠ ʜʘ ʧʨʦʝʢʪʠʨʘʪ ʠ ʨʝʘʣʠʟʠʨʘʪ ʠʥʪʝʨʘʢʪʠʚʥʠ, ʠʛʨʦʚʠ ʩʮʝʥʘʨʠʠ ʙʝʟ ʫʤʝʥʠʷ 

ʚ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ʆʩʚʝʥ ʪʦʚʘ ʝ ʧʨʝʜʣʦʞʝʥʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʚʘʣʠʜʠʨʘʥʘ ʠʥʦʚʘʪʠʚʥʘ 

ʩʦʬʪʫʝʨʥʘ ʨʘʤʢʘ ʟʘ ʘʜʤʠʥʠʩʪʨʠʨʘʥʝ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʪʝʩʪʦʚʝ ʯʨʝʟ ʠʥʪʝʣʠʛʝʥʪʥʠ 

ʨʘʟʛʦʚʦʨʥʠ ʨʦʙʦʪʠ. ʊʷ ʝ ʘʜʘʧʪʠʨʫʝʤʘ ʢʲʤ ʨʘʟʣʠʯʥʠ ʬʦʨʤʘʪʠ, ʪʠʧʦʚʝ ʚʲʧʨʦʩʠ ʠ ʢʨʠʪʝʨʠʠ 

ʟʘ ʦʮʝʥʷʚʘʥʝ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩ ʜʝʮʘ ʠ ʤʣʘʜʝʞʠ 

ʧʦʪʚʲʨʞʜʘʚʘʪ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ, ʮʝʣʝʩʲʦʙʨʘʟʥʦʩʪ ʠ ʧʦʪʝʥʮʠʘʣ ʥʘ 

ʨʦʙʦʪʠʟʠʨʘʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʣʦʛʦʧʝʜʠʯʥʘʪʘ ʪʝʨʘʧʠʷ ʠ ʧʩʠʭʦʣʦʛʠʯʥʘʪʘ 

ʜʠʘʛʥʦʩʪʠʢʘ. ʊʘʢʘ ʩʝ ʩʪʠʤʫʣʠʨʘʪ ʥʦʚʘʪʦʨʩʪʚʦʪʦ ʠ ʢʨʝʘʪʠʚʥʦʩʪʪʘ ʥʘ ʪʝʨʘʧʝʚʪʠʪʝ. ʇʦʚʝʯʝʪʦ 

ʝʢʩʧʝʨʪʠ (74%) ʚʠʩʦʢʦ ʦʮʝʥʠʭʘ ʥʦʚʘʪʘ ʧʣʘʪʬʦʨʤʘ, ʢʦʝʪʦ ʧʦʪʚʲʨʞʜʘʚʘ ʥʝʡʥʘʪʘ 

ʧʨʠʝʤʣʠʚʦʩʪ ʠ ʝʬʝʢʪʠʚʥʦʩʪ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʠʥʪʝʨʘʢʪʠʚʥʠ 

ʩʮʝʥʘʨʠʠ ʠ ʪʝʩʪʦʚʝ. ʈʲʢʦʚʦʜʠʪʝʣ: ʧʨʦʬ. ɸʥʥʘ ʃʝʢʦʚʘ. 

 

   

ʄʦʜʫʣʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʜʝʮʘ ʩ 

ʢʦʤʫʥʠʢʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʥʘ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʪʝʩʪʦʚʝ ʩ 

ʨʦʙʦʪ ʌʫʨʭʘʪ 

 

ʀʥʩʪʠʪʫʪ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʉʪʦʭʘʩʪʠʯʥʠʪʝ ʤʝʪʦʜʠ 

ʄʦʥʪʝ ʂʘʨʣʦ ʩʘ ʩʝ ʜʦʢʘʟʘʣʠ ʢʘʪʦ ʝʜʥʠ ʦʪ ʥʘʡ-ʫʩʧʝʰʥʠʪʝ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, 

ʠʟʠʩʢʚʘʱʠ ʛʦʣʝʤʠ ʠ ʩʚʨʲʭʛʦʣʝʤʠ ʠʟʯʠʩʣʝʥʠʷ, ʢʘʪʦ ʧʨʠ ʪʷʭʥʦʪʦ  ʠʟʧʦʣʟʚʘʥʝ ʝ ʚʘʞʥʦ ʜʘ ʩʝ 

ʟʥʘʝ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʠʤ ʢʲʤ ʧʨʦʤʝʥʠ ʠ ʥʝʪʦʯʥʦʩʪʠ ʚ ʥʘʯʘʣʥʠʪʝ ʜʘʥʥʠ ʥʘ ʟʘʜʘʯʘʪʘ. 

ʈʘʟʨʘʙʦʪʝʥ ʝ ʝʬʝʢʪʠʚʝʥ ʄʦʥʪʝ ʂʘʨʣʦ ʘʣʛʦʨʠʪʲʤ ʢʘʢʪʦ ʠ ʦʧʪʠʤʠʟʘʮʠʦʥʝʥ ʧʦʜʭʦʜ ʟʘ ʘʥʘʣʠʟ 

ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ, ʧʨʠʣʦʞʝʥ ʟʘ ʧʨʦʙʣʝʤʠ ʟʘ ʩʠʤʫʣʠʨʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʧʨʝʥʦʩ ʥʘ 

ʟʘʤʲʨʩʠʪʝʣʠ ʧʦ ʚʲʟʜʫʭʘ. ʅʘ ʦʩʥʦʚʘʪʘ ʥʘ ʮʠʬʨʦʚʠ ʙʣʠʟʥʘʮʠ ʝ ʩʲʟʜʘʜʝʥ ʤʦʜʝʣ ʟʘ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʘʥʘʣʠʟ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʦʪ ʤʦʙʠʣʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʝʤʠʩʠʠʪʝ ʚ ʨʝʛʠʦʥʘʣʥʠ ʠ 

ʛʨʘʜʩʢʠ ʫʩʣʦʚʠʷ. ʈʲʢʦʚʦʜʠʪʝʣ: ʧʨʦʬ. ʀʚʘʥ ɼʠʤʦʚ. 
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ʆʬʠʮʠʘʣʥʠʪʝ ʩʪʘʥʮʠʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ 

ʠ ʙʣʠʟʢʠʪʝ ʝʚʪʠʥʠ ʩʝʥʟʦʨʠ ʩʝ 

ʢʘʣʠʙʨʠʨʘʪ ʟʘ ʥʫʞʜʠʪʝ ʥʘ 

ɼʠʛʠʪʘʣʥʠʷ ʙʣʠʟʥʘʢ 

 
ʉʲʧʦʩʪʘʚʷʥʝ ʥʘ ʤʘʨʰʨʫʪʠ ʟʘ ʤʦʙʠʣʝʥ 

ʤʦʥʠʪʦʨʠʥʛ ʩ ʝʜʥʘʢʚʠ ʥʘʯʘʣʥʠ ʠ ʢʨʘʡʥʠ 

ʪʦʯʢʠ, ʥʦ ʨʘʟʣʠʯʥʠ ʧʲʪʠʱʘ - 

ɼʠʛʠʪʘʣʥʠʷʪ ʙʣʠʟʥʘʢ ʠʟʙʠʨʘ ʤʘʨʰʨʫʪ ʩ 

ʤʠʥʠʤʘʣʥʦ ʟʘʤʲʨʩʷʚʘʥʝ 

ɺʲʨʭʫ ʢʦʨʧʫʩ ʦʪ ʥʘʜ 25 ʤʣʨʜ. ʙʲʣʛʘʨʩʢʠ ʜʫʤʠ ʩʘ ʦʙʫʯʝʥʠ ʥʷʢʦʣʢʦ ʪʠʧʘ ʝʟʠʢʦʚʠ 

ʤʦʜʝʣʠ.   ʄʦʜʝʣʠʪʝ ʩ ʘʨʭʠʪʝʢʪʫʨʘ BERT ʠ ModernBERT ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʠ 

ʘʥʦʪʘʮʠʷ ʥʘ ʪʝʢʩʪʦʚʝ, ʘ ʝʥʢʦʜʝʨ-ʜʝʢʦʜʝʨ ʤʦʜʝʣʠʪʝ ʩ ʘʨʭʠʪʝʢʪʫʨʘ T5 ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʟʘʜʘʯʠ 

ʦʪ ʪʠʧ ʧʨʝʚʦʜ. T5 ʤʦʜʝʣʠʪʝ, ʦʙʫʯʝʥʠ ʥʘ ʥʠʚʦ ʜʫʤʠ ʠ ʥʘ ʥʠʚʦ ʙʫʢʚʠ, ʩʘ ʧʨʝʜʦʩʪʘʚʝʥʠ ʟʘ 

ʩʚʦʙʦʜʥʦ ʜʦʦʙʫʯʝʥʠʝ ʚ ʧʣʘʪʬʦʨʤʘʪʘ HuggingFace: https://huggingface.co/AIaLT-IICT. 

ʆʙʫʯʝʥʠʪʝ ʝʟʠʢʦʚʠ ʤʦʜʝʣʠ ʩʘ ʧʨʠʣʦʞʝʥʠ ʟʘ ʘʚʪʦʤʘʪʠʯʝʥ ʝʟʠʢʦʚ ʘʥʘʣʠʟ ʥʘ ʙʲʣʛʘʨʩʢʠ 

ʪʝʢʩʪʦʚʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʝʛʤʝʥʪʘʮʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʥ ʠ ʩʠʥʪʘʢʪʠʯʝʥ ʘʥʘʣʠʟ ʠ ʨʘʟʧʦʟʥʘʚʘʥʝ 

ʥʘ ʠʤʝʥʘ. https://clada-bg.eu/opisanie-avtomatichna-anotacia-s-ezikovi-modeli/. ʈʘʟʨʘʙʦʪʝʥʘ ʝ 

ʠ ʩʠʩʪʝʤʘ Ăɻʨʝʰʢʦʫʣʦʚʠʪʝʣ" ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʨʘʚʦʧʠʩʥʠ, ʧʫʥʢʪʫʘʮʠʦʥʥʠ ʠ ʛʨʘʤʘʪʠʯʝʩʢʠ 

ʛʨʝʰʢʠ. https://clada-bg.eu/spell-check. ɽʥʢʦʜʝʨ-ʜʝʢʦʜʝʨ ʤʦʜʝʣ ʥʘ ʥʠʚʦ ʙʫʢʚʠ ʝ ʦʙʫʯʝʥ 

ʚʲʨʭʫ ʟʘʜʘʯʘʪʘ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʪʝʢʩʪʦʚʝ ʦʪ ʩʪʘʨ ʢʲʤ ʩʲʚʨʝʤʝʥʝʥ 

ʙʲʣʛʘʨʩʢʠ ʧʨʘʚʦʧʠʩ. ʈʲʢʦʚʦʜʠʪʝʣ: ʧʨʦʬ. ʂʠʨʠʣ ʉʠʤʦʚ. 

 

3.2.2. ʅʘʧʨʘʚʣʝʥʠʝ Ăɽʥʝʨʛʠʡʥʠ ʨʝʩʫʨʩʠ ʠ ʝʥʝʨʛʠʡʥʘ ʝʬʝʢʪʠʚʥʦʩʪñ 

 

ʀʥʩʪʠʪʫʪ ʟʘ ʷʜʨʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʷʜʨʝʥʘ ʝʥʝʨʛʝʪʠʢʘ. ʇʦʣʫʯʝʥʦ ʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ 

ʧʦʪʚʲʨʞʜʝʥʠʝ ʟʘ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʥʦʚʠ Ăʝʢʟʦʪʠʯʥʠñ ʢʦʤʧʦʟʠʪʥʠ ʯʘʩʪʠʮʠ, ʩʲʩʪʦʷʱʠ ʩʝ 

ʦʪ ʧʦʚʝʯʝ ʦʪ ʪʨʠ ʢʚʘʨʢʘ. ʂʚʘʨʢʠʪʝ ʩʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʝʣʝʤʝʥʪʘʨʥʠ ʯʘʩʪʠʮʠ, ʢʦʠʪʦ ʩʘ ʩʨʝʜ 

ʦʩʥʦʚʥʠʪʝ ʛʨʘʜʠʚʥʠ ʝʜʠʥʠʮʠ ʥʘ ʦʙʠʢʥʦʚʝʥʘʪʘ ʤʘʪʝʨʠʷ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʙʝʰʝ 

ʨʘʟʙʨʘʥʦ ʯʝ ʦʩʚʝʥ ʩʪʘʥʜʘʨʪʥʠʪʝ ʩʚʲʨʟʘʥʠ ʩʲʩʪʦʷʥʠʷ ʥʘ ʢʚʘʨʢʠʪʝ (ʥʘʨʝʯʝʥʠ ʘʜʨʦʥʠ), ʢʦʠʪʦ 

ʩʝ ʩʲʩʪʦʷʪ ʠʣʠ ʦʪ ʜʚʦʡʢʠ ʢʚʘʨʢ-ʘʥʪʠʢʚʘʨʢ (qq←) ʠʣʠ ʦʪ ʪʨʠ ʢʚʘʨʢʘ, ʤʦʛʘʪ ʜʘ ʩʲʱʝʩʪʚʫʚʘʪ ʠ 

Ăʝʢʟʦʪʠʯʥʠ ʘʜʨʦʥʠñ, ʩʲʩʪʦʷʱʠ ʩʝ ʦʪ ʯʝʪʠʨʠ (qq←qq←) ʠʣʠ ʧʝʪ ʢʚʘʨʢʘ (qqqqq←). ɺ ʥʦʚʦʪʦ 

ʠʟʩʣʝʜʚʘʥʝ ʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥʘ ʬʘʤʠʣʠʷ ʦʪ ʪʨʠ ʨʝʜʢʠ ʩʚʲʨʟʘʥʠ ʩʲʩʪʦʷʥʠʷ ʥʘʨʝʯʝʥʠ 

ʪʝʪʨʘʢʚʘʨʢʠ, ʢʦʠʪʦ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʯʝʪʠʨʠ ʢʚʘʨʢʠ ʠʣʠ ʘʥʪʠʢʚʘʨʢʠ ʦʪ ʦʧʨʝʜʝʣʝʥ ʚʠʜ (ʥʘʨʝʯʝʥ 

Ăʯʘʨò). ʀ ʪʨʠʪʝ ʩʲʩʪʦʷʥʠʷ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʚ ʢʘʥʘʣʘ, ʢʲʜʝʪʦ ʩʪʨʫʢʪʫʨʘʪʘ ʦʪ ʪʝʪʨʘʢʚʘʨʢʠ ʩʝ 

ʨʘʟʧʘʜʘ ʥʘ ʜʚʝ J/ɣ ʯʘʩʪʠʮʠ, ʪ.ʝ. ʯʘʩʪʠʮʠ ʩʲʩʪʦʷʱʠ ʩʝ ʦʪ ʜʚʦʡʢʘ óʯʘʨʦʚʥʠô ʢʚʘʨʢ ʠ ʘʥʪʠʢʚʘʨʢ 

(cc←). ɺʩʷʢʘ ʪʘʢʘʚʘ ʯʘʩʪʠʮʘ ʝ ʨʝʢʦʥʩʪʨʫʠʨʘʥʘ ʧʦ ʢʘʥʘʣʘ Ⱬ ʥʘ ʨʘʟʧʘʜ ʥʘ ʜʚʘ ʤʶʦʥʘ 

(ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʝʣʝʤʝʥʪʘʨʥʠ ʯʘʩʪʠʮʠ, ʧʦʜʦʙʥʠ ʥʘ ʝʣʝʢʪʨʦʥʘ). ʌʠʛʫʨʘ 1 ʠʣʶʩʪʨʠʨʘ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʧʦ ʨʝʢʦʥʩʪʨʫʠʨʘʥʘ ʤʘʩʘ ʥʘ ʜʚʦʡʢʘʪʘ J/ɣJ/ɣ, ʢʲʜʝʪʦ ʪʨʠʪʝ ʨʝʟʦʥʘʥʩʥʠ 

ʩʪʨʫʢʪʫʨʠ, ʥʦʤʝʨʠʨʘʥʠ ʢʘʪʦ X(6600), X(6900) ʠ X(7100), ʩʘ ʷʩʥʦ ʨʘʟʣʠʯʠʤʠ. ʇʨʝʜʣʦʞʝʥʠ 

https://huggingface.co/AIaLT-IICT
https://clada-bg.eu/opisanie-avtomatichna-anotacia-s-ezikovi-modeli/
https://clada-bg.eu/spell-check
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ʩʘ ʜʚʘ ʤʦʜʝʣʘ ʟʘ ʦʙʷʩʥʷʚʘʥʝ ʥʘ ʥʘʙʣʶʜʘʚʘʥʦʪʦ ʩʝʤʝʡʩʪʚʦ ʦʪ óʯʘʨʦʚʥʠô ʪʝʪʨʘʢʚʘʨʢʠ (cc←cc←). 

ɺ ʝʜʠʥʠʷ ʤʦʜʝʣ, ʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʩʠʣʥʦ-ʚʟʘʠʤʦʜʝʡʩʪʚʘʱʘ ʜʚʦʡʢʘ ʜʠʢʚʘʨʢ (cc) ʠ 

ʘʥʪʠʜʠʢʚʘʨʢ (c←c←). ɸ ʚ ʜʨʫʛʠʷ ʤʦʜʝʣ ʪʝʪʨʘʢʚʘʨʢʲʪ ʝ ʩʣʘʙʦ ʩʚʲʨʟʘʥʘ Ăʤʦʣʝʢʫʣʘò ʦʪ ʜʚʝ 

ʜʚʦʡʢʠ ʢʚʘʨʢ-ʘʥʪʠʢʚʘʨʢ (cc←). ɼʚʘʪʘ ʤʦʜʝʣʘ ʠʤʘʪ ʨʘʟʣʠʯʥʠ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʠ ʩ 

ʪʘʢʘ ʥʘʨʝʯʝʥʠʪʝ ʢʚʘʥʪʦʚʠ ʯʠʩʣʘ. ʊʝʟʠ ʯʠʩʣʘ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʯʨʝʟ ʘʥʘʣʠʟ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʠʟʤʝʨʝʥʠʪʝ ʲʛʣʦʚʠ ʨʘʟʧʨʝʜʝʣʝʥʠʷ ʥʘ ʤʶʦʥʠʪʝ ʚ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʢʨʘʡʥʠ 

ʩʲʩʪʦʷʥʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʜʢʨʝʧʷʪ ʩʠʣʥʦ ʤʦʜʝʣʘ ʜʠʢʚʘʨʢ-ʘʥʪʠʜʠʢʚʘʨʢ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ 

ʤʦʜʝʣʘ ʩ Ăʤʦʣʝʢʫʣʥʘñ ʩʪʨʫʢʪʫʨʘ. ʂʦʣʝʢʪʠʚ: ʜʦʮ. ʜ-ʨ ʈʫʤʷʥʘ  ʍʘʜʞʠʡʩʢʘ, ʜʦʮ. ʜ-ʨ ʇʣʘʤʝʥ 

ʗʡʜʞʠʝʚ, ʜʦʮ. ʜ-ʨ ʄʘʨʠʘʥʘ ʐʦʧʦʚʘ, ʜʦʮ. ʜ-ʨ ɻʝʦʨʛʠ ʉʫʣʪʘʥʦʚ, ʛʣ. ʘʩ. ʜ-ʨ ɸʣʝʢʩʘʥʜʲʨ 

ɸʣʝʢʩʘʥʜʨʦʚ, ʛʣ. ʘʩ. ʜ-ʨ ɻʝʦʨʛʠ ɸʥʯʝʚ, ʛʣ. ʘʩ. ʜ-ʨ ʇʝʪʲʨ ɼʘʥʝʚ, ʄʠʣʝʥʘ ʄʠʰʝʚʘ ʠ ʜʨ. 

(ʂʦʣʘʙʦʨʘʮʠʷʪʘ CMS ʚ ʎɽʈʅ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 J/Ɋ꜡J/Ɋ꜡Ÿ꜡ɛ+ɛīɛ+ɛī ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʠʥʚʘʨʠʘʥʪʥʠ ʤʘʩʠ ʥʘ ʯʝʪʠʨʠʪʝ ʤʶʦʥʘ. ɺ ʤʘʩʦʚʠʷ 

ʩʧʝʢʪʲʨ ʷʩʥʦ ʩʝ ʟʘʙʝʣʷʟʚʘʪ ʪʨʠʪʝ ʝʢʟʦʪʠʯʥʠ ʩʲʩʪʦʷʥʠʷ X(6600), X(6900) and X(7100). 

ʆʩʥʦʚʥʠʷʪ ʬʦʥʦʚ ʧʨʦʮʝʩ ʩʝ ʜʲʣʞʠ ʥʘ ʨʘʞʜʘʥʝ ʥʘ ʜʚʦʡʢʠ J/Ɋ 

        

        ʉʪʝʥʠʪʝ ʥʘ ʨʝʘʢʪʦʨʠʪʝ ʟʘ ʪʝʨʤʦʷʜʨʝʥ ʩʠʥʪʝʟ ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʠʥʪʝʥʟʠʚʥʠ ʧʦʪʦʮʠ 

ʥʝʫʪʨʦʥʠ, ʢʦʠʪʦ ʛʠ ʫʚʨʝʞʜʘʪ, ʩʲʟʜʘʚʘʡʢʠ ʯʨʝʟ ʪʨʘʥʩʤʫʪʘʮʠʷ ʚʦʜʦʨʦʜ (H) ʠ ʭʝʣʠʡ (He). 

ʊʦʟʠ ʧʨʦʮʝʩ ʜʝʡʩʪʚʘ ʨʘʟʨʫʰʠʪʝʣʥʦ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʠ ʝ ʤʥʦʛʦ ʚʘʞʥʦ ʜʘ ʙʲʜʝ ʦʮʝʥʝʥ ʧʨʠ 

ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʨʝʘʢʪʦʨʠʪʝ. ɺ ʥʦʚʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʝʢʠʧ ʦʪ ʀʗʀʗɽ ʙʝʰʝ ʠʟʚʲʨʰʝʥʦ 

ʯʠʩʣʝʥʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʪʨʘʥʩʤʫʪʘʮʠʦʥʥʠ ʘʪʦʤʠ ʥʘ ʚʦʜʦʨʦʜ ʠ ʭʝʣʠʡ ʚ 

ʞʝʣʷʟʦ ʠ ʚʦʣʬʨʘʤ, ʦʙʣʲʯʝʥʠ ʩ ʪʝʨʤʦʷʜʨʝʥʠ ʥʝʫʪʨʦʥʠ. ʉʠʤʫʣʘʮʠʠʪʝ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʢʦʜʦʚʝʪʝ FLUKA ʠ MCNPX, ʢʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʜʦʙʨʦ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʜʚʘʪʘ ʢʦʜʘ. ʇʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʘʪʦʤʠ ʚʦʜʦʨʦʜ ʠ ʭʝʣʠʡ ʟʘʚʠʩʠ ʦʪ 

ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʤʠʰʝʥʘʪʘ, ʢʘʪʦ ʥʘʪʨʫʧʚʘʥʝʪʦ ʠʤ ʚ 16 cm ʞʝʣʷʟʥʘ ʤʠʰʝʥʘ ʟʘ ʧʲʣʥʘ 

ʤʦʱʥʦʩʪ ʟʘ ʛʦʜʠʥʘ ʥʘʤʘʣʷʚʘ ʩ 56% ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʥʘʯʘʣʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʦʣʫʯʝʥʘ ʝ 

ʤʥʦʛʦ ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʘʜʠʘʮʠʦʥʥʦʪʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ʨʘʟʣʠʯʥʘ ʜʲʣʙʦʯʠʥʘ ʥʘ 

ʤʘʪʝʨʠʘʣʠʪʝ, ʦʪ ʢʦʠʪʦ ʩʘ ʠʟʛʨʘʜʝʥʠ ʩʪʝʥʠʪʝ ʥʘ ʪʝʨʤʦʷʜʨʝʥʠʪʝ ʨʝʘʢʪʦʨʠ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʧʨʠ ʪʷʭʥʦʪʦ ʧʨʦʝʢʪʠʨʘʥʝ. ʄʥʦʛʦ ʤʘʣʢʦ ʧʦʜʦʙʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ 

ʜʦʢʣʘʜʚʘʥʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ, ʢʦʝʪʦ ʧʨʘʚʠ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʥʦʛʦ ʮʝʥʥʠ. ʂʦʣʝʢʪʠʚ: 

ʧʨʦʬ. ʜʬʥ ʊʨʦʶ ʊʨʦʝʚ, ʜʦʮ. ʜ-ʨ ɺʣʘʜʠʤʠʨ ɸʥʛʝʣʦʚ, ʜʦʮ. ʜ-ʨ ʅʠʢʦʣʘʡ ɻʫʪʝʚ, ʛʣ. ʘʩ. ʜ-ʨ 

ʉʪʝʣʘ ʇʝʥʝʚʘ. 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʚʦʜʦʨʦʜ ʠ ʭʝʣʠʡ ʚ ʞʝʣʷʟʦ (ʚʣʷʚʦ) ʠ ʚʲʚ ʚʦʣʬʨʘʤ (ʚʜʷʩʥʦ).  

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʣʫʯʝʥʠ ʩ FLUKA ʩʘ ʚ ʯʝʨʚʝʥʦ, ʘ ʩ MCNPX ï ʚ ʩʠʥʴʦ 

 

ʀʥʩʪʠʪʫʪ ʧʦ ʝʣʝʢʪʨʦʭʠʤʠʷ ʠ ʝʥʝʨʛʠʡʥʠ ʩʠʩʪʝʤʠ. ʈʘʟʨʘʙʦʪʝʥ ʝ ʥʦʚ ʧʦʜʭʦʜ ʟʘ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʢʝʨʘʤʠʯʥʠ ʤʘʪʝʨʠʘʣʠ. ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʢʝʨʘʤʠʯʥʠ ʤʘʪʝʨʠʘʣʠ ʩ 

ʧʦʜʦʙʨʝʥʠ ʩʚʦʡʩʪʚʘ ʝ ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʝʥʝʨʛʠʡʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ. ʆʩʦʙʝʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʤʘʪʝʨʠʘʣʠʪʝ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʧʨʝʥʦʩ ʥʘ ʢʠʩʣʦʨʦʜ 

ʧʨʝʟ ʩʚʦʷʪʘ ʩʪʨʫʢʪʫʨʘ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʩʚʦʡʩʪʚʦ ʝ ʢʣʶʯʦʚʦ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠ 

ʝʥʝʨʛʠʡʥʠ ʫʩʪʨʦʡʩʪʚʘ. ʋʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʤʘʪʝʨʠʘʣʠ ʠʤʘ ʟʥʘʯʝʥʠʝ ʢʘʢʪʦ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʘʫʢʘʪʘ, ʪʘʢʘ ʠ ʟʘ ʙʲʜʝʱʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ. ʅʦʚʠʷʪ ʧʦʜʭʦʜ ʟʘ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʢʝʨʘʤʠʯʥʠ ʤʘʪʝʨʠʘʣʠ ʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʮʝʨʠʝʚ ʦʢʩʠʜ, ʚ ʢʦʡʪʦ ʝ ʚʲʚʝʜʝʥ 

ʩʘʤʘʨʠʡ ʩ ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʝʥʦʩʘ ʥʘ ʢʠʩʣʦʨʦʜʥʠ ʡʦʥʠ. ʄʝʪʦʜʲʪ ʚʢʣʶʯʚʘ ʧʦʣʫʯʘʚʘʥʝ 

ʥʘ ʦʢʩʠʜʝʥ ʧʨʘʭ ʩ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥ ʩʲʩʪʘʚ, ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʧʨʝʩʦʚʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ ʧʨʠ 

ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʝʨʘʤʠʯʥʠ ʦʙʨʘʟʮʠ. ʏʨʝʟ ʝʣʝʢʪʨʦʭʠʤʠʯʥʠ 

ʠʟʤʝʨʚʘʥʠʷ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʥʦʚʠʪʝ ʢʝʨʘʤʠʢʠ ʦʩʠʛʫʨʷʚʘʪ ʝʬʝʢʪʠʚʝʥ ʧʨʝʥʦʩ ʥʘ ʢʠʩʣʦʨʦʜ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʨʘʟʨʘʙʦʪʝʥʠʷʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʩʲʯʝʪʘʷʪ ʜʦʙʨʘ ʡʦʥʥʘ 

ʧʨʦʚʦʜʠʤʦʩʪ ʠ ʫʩʪʦʡʯʠʚʘ ʧʦʨʝʩʪʘ ʩʪʨʫʢʪʫʨʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʦ-ʜʦʙʨʦʪʦ 

ʨʘʟʙʠʨʘʥʝ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʩʲʩʪʘʚʘ ʥʘ ʤʘʪʝʨʠʘʣʘ, ʥʝʛʦʚʘʪʘ ʚʲʪʨʝʰʥʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʩʚʦʡʩʪʚʘʪʘ ʤʫ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʨʘʟhʠʨʷʚʘʪ ʥʘʫʯʥʠʪʝ 

ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʢʝʨʘ-

ʤʠʯʥʠ ʤʘʪʝʨʠʘʣʠ ʠ 

ʜʦʧʨʠʥʘʩʷʪ ʟʘ 

ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ 

ʥʘʫʯʥʘʪʘ ʦʩʥʦʚʘ ʥʘ 

ʙʲʜʝʱʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʨʝʰʝʥʠʷ, ʥʘʩʦʯʝʥʠ ʢʲʤ 

ʧʦ-ʝʬʝʢʪʠʚʥʦ ʠ 

ʫʩʪʦʡʯʠʚʦ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʝʥʝʨʛʠʷ. ʈʲʢʦʚʦʜʠ-

ʪʝʣ: ʧʨʦʬ. ʜ-ʨ ʊʘʤʘʨʘ 

ʇʝʪʢʦʚʘ. 
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 ʈʘʟʨʘʙʦʪʝʥ ʝ ʥʦʚ ʪʠʧ ʛʘʟʦʜʠʬʫʟʠʦʥʝʥ ʝʣʝʢʪʨʦʜ (ʢʘʪʦʜ), ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʠʟʧʦʣʟʚʘʥʝ 

ʚ ʤʝʪʘʣ-ʚʲʟʜʫʰʥʠ ʙʘʪʝʨʠʠ. (ʈʘʟʨʘʙʦʪʢʘʪʘ ʝ ʟʘʱʠʪʝʥʘ ʩ ʧʘʪʝʥʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ.) 

ɽʣʝʢʪʨʦʜʲʪ ʥʘʤʠʨʘ ʧʨʠʣʦʞʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʙʘʪʝʨʠʠ ʩ ʚʠʩʦʢʘ ʝʥʝʨʛʠʡʥʘ 

ʧʣʲʪʥʦʩʪ, ʜʲʣʲʛ ʝʢʩʧʣʦʘʪʘʮʠʦʥʝʥ ʞʠʚʦʪ ʠ ʥʠʩʢʘ ʩʝʙʝʩʪʦʡʥʦʩʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʠ 

ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʪʝ ʨʘʟʭʦʜʠ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ 

ʝʢʦʣʦʛʠʯʥʦʩʪ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ. ʅʘʡ-ʩʲʱʝʩʪʚʝʥʦʪʦ 

ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ ʝ, ʯʝ ʝʣʝʢʪʨʦʜʲʪ ʝ ʠʟʛʨʘʜʝʥ ʩʘʤʦ ʦʪ ʝʜʠʥ ʩʣʦʡ. ʇʨʠ 

ʩʪʘʥʜʘʨʪʥʠʪʝ ʨʝʰʝʥʠʷ ʠʤʘ ʦʪʜʝʣʥʠ ʩʣʦʝʚʝ ï ʝʜʠʥ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʚʲʟʜʫʭʘ ʠ ʜʨʫʛ, ʢʦʡʪʦ 

ʩʲʜʲʨʞʘ ʢʘʪʘʣʠʟʘʪʦʨ (ʚʝʱʝʩʪʚʦ, ʢʦʝʪʦ ʧʦʜʧʦʤʘʛʘ ʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ). ɺ ʪʘʟʠ ʨʘʟʨʘʙʦʪʢʘ 

ʜʚʘʪʘ ʩʣʦʷ ʩʘ ʦʙʝʜʠʥʝʥʠ ʚ ʝʜʥʘ ʢʦʤʧʘʢʪʥʘ ʩʪʨʫʢʪʫʨʘ. ʊʦʚʘ ʩʝ ʧʦʩʪʠʛʘ ʯʨʝʟ ʤʝʭʘʥʠʯʥʦ 

ʩʤʝʩʚʘʥʝ ʥʘ ʚʥʠʤʘʪʝʣʥʦ ʧʦʜʙʨʘʥʠ ʤʘʪʝʨʠʘʣʠ ʚ ʦʧʨʝʜʝʣʝʥʠ ʩʲʦʪʥʦʰʝʥʠʷ ʠ ʧʦʩʣʝʜʚʘʱʦ 

ʦʙʨʘʙʦʪʚʘʥʝ ʧʨʠ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ (ʩʠʥʪʝʨʦʚʘʥʝ). ʇʦʣʫʯʝʥʠʷʪ ʝʣʝʢʪʨʦʜ ʠʤʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʠʪʦ ʩʘ ʩʲʧʦʩʪʘʚʠʤʠ ʠʣʠ ʜʦʨʠ ʧʦ-ʜʦʙʨʠ ʦʪ ʪʝʟʠ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ 

ʤʥʦʛʦʩʣʦʡʥʠ ʝʣʝʢʪʨʦʜʠ. ʇʨʠ ʪʦʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʤʫ ʝ ʧʦ-ʦʧʨʦʩʪʝʥʦ, ʧʦ-ʙʲʨʟʦ ʠ ʧʦ-

ʝʚʪʠʥʦ. ʊʝʭʥʦʣʦʛʠʷʪʘ ʝ ʣʝʩʥʘ ʟʘ ʤʘʱʘʙʠʨʘʥʝ ï ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʢʪʦ ʚ ʣʘʙʦʨʘʪʦʨʥʠ 

ʫʩʣʦʚʠʷ, ʪʘʢʘ ʠ ʚ ʠʥʜʫʩʪʨʠʘʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʆʩʚʝʥ ʪʦʚʘ ʪʷ ʧʦʟʚʦʣʷʚʘ ʛʲʚʢʘʚʦʩʪ ï ʤʦʛʘʪ 

ʜʘ ʩʝ ʧʨʦʤʝʥʷʪ ʤʘʪʝʨʠʘʣʠʪʝ, ʩʲʦʪʥʦʰʝʥʠʷʪʘ ʠʤ ʠ ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʩʧʦʨʝʜ ʢʦʥʢʨʝʪʥʠʪʝ 

ʠʟʠʩʢʚʘʥʠʷ. ɺ ʦʙʦʙʱʝʥʠʝ, ʪʘʟʠ ʝʜʥʦʩʣʦʡʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʝʜʣʘʛʘ ʧʦ-ʝʬʝʢʪʠʚʝʥ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʠʟʛʦʜʝʥ ʥʘʯʠʥ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʙʘʪʝʨʠʠ. ʊʦʚʘ ʷ ʧʨʘʚʠ 

ʦʩʦʙʝʥʦ ʘʢʪʫʘʣʥʘ ʥʘ ʬʦʥʘ ʥʘ ʥʘʨʘʩʪʚʘʱʠʪʝ ʝʥʝʨʛʠʡʥʠ ʥʫʞʜʠ ʠ ʧʦʚʠʰʘʚʘʱʠʪʝ ʩʝ ʮʝʥʠ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʠʷʪʘ. ʈʲʢʦʚʦʜʠʪʝʣʠ: ʜʦʮ. ʜ-ʨ ɹʦʨʠʩʣʘʚ ɸʙʨʘʰʝʚ, ʛʣ. ʘʩ. ʜ-ʨ ɺʘʣʝʥʪʠʥ ʊʝʨʟʠʝʚ. 
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ʀʥʩʪʠʪʫʪ ʧʦ ʠʥʞʝʥʝʨʥʘ ʭʠʤʠʷ. ɽʢʠʧ ʦʪ ʀʀʍ ʝ ʨʘʟʨʘʙʦʪʠʣ ʥʦʚ ʤʝʪʦʜ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʦʨʛʘʥʠʯʥʦ ʭʠʤʠʯʝʩʢʦ ʩʲʝʜʠʥʝʥʠʝ, 2,3-ʙʫʪʘʥʜʠʦʣ, ʢʦʝʪʦ ʝ ʦʪ ʠʥʪʝʨʝʩ ʟʘ ʰʠʨʦʢ ʢʨʲʛ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʝʜʠʮʘ ʧʨʦʤʠʰʣʝʥʦʩʪʠ (ʚ ʭʠʤʠʯʝʩʢʘʪʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʣʘʩʪʤʘʩʠ, 

ʧʦʣʠʤʝʨʠ ʠ ʜʨʫʛʠ; ʚ ʭʨʘʥʠʪʝʣʥʦ-ʚʢʫʩʦʚʘʪʘ ʢʘʪʦ ʦʚʣʘʞʥʠʪʝʣ ʠ ʘʨʦʤʘʪʠʟʠʨʘʱ ʘʛʝʥʪ; ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʙʠʦʛʦʨʠʚʘ, ʢʘʪʦ ʚʠʩʦʢʦ-ʦʢʪʘʥʦʚʘ ʜʦʙʘʚʢʘ). ʇʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʪʦʚʘ 

ʩʲʝʜʠʥʝʥʠʝ, ʚ ʧʨʦʤʠʰʣʝʥʠ ʢʦʣʠʯʝʩʪʚʘ, ʢʘʪʦ ʤʝʪʘʙʦʣʠʪ ʥʘ ʤʠʢʨʦʙʥʘ ʬʝʨʤʝʥʪʘʮʠʷ ʝ 

ʚʲʟʧʨʝʧʷʪʩʪʚʘʥʦ ʥʘʡ-ʚʝʯʝ ʦʪ ʚʠʩʦʢʘʪʘ ʮʝʥʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʫʙʩʪʨʘʪʠ, ʢʦʝʪʦ ʛʦ ʧʨʘʚʠ 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʥʝʨʝʥʪʘʙʠʣʥʦ. ʇʦʨʘʜʠ ʪʦʚʘ ʧʨʝʜʠʟʚʠʢʚʘ ʠʥʪʝʨʝʩ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʤʝʪʦʜʠ 

ʟʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʤʫ ʯʨʝʟ ʬʝʨʤʝʥʪʘʮʠʷ ʥʘ ʥʦʚʠ, ʰʠʨʦʢʦ ʜʦʩʪʲʧʥʠ ʠ ʚʲʟʦʙʥʦʚʷʝʤʠ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʚʲʛʣʝʨʦʜ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠʷʪ ʧʦʣʠʟʘʭʘʨʠʜ ʠʥʫʣʠʥ ʢʘʪʦ ʩʫʙʩʪʨʘʪ 

ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝ ʩʯʠʪʘ ʟʘ ʝʜʥʘ ʦʪ ʥʘʡ-ʧʝʨʩʧʝʢʪʠʚʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ. 

ʇʨʦʙʣʝʤ ʦʙʘʯʝ ʝ ʣʠʧʩʘʪʘ ʥʘ ʠʟʚʝʩʪʥʠ ʝʥʟʠʤʠ, ʢʦʠʪʦ ʝʬʝʢʪʠʚʥʦ ʜʘ ʭʠʜʨʦʣʠʟʠʨʘʪ ʠʥʫʣʠʥʘ 

ʜʦ ʬʝʨʤʝʥʪʠʨʫʝʤʠ ʟʘʭʘʨʠ. ɺ ʥʦʚʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʀʀʍ ʝ ʧʦʢʘʟʘʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ 

ʙʘʢʪʝʨʠʘʣʥʠʷ ʱʘʤ Bacillus velesensis R22 ʜʘ ʧʨʦʜʫʮʠʨʘ 2,3-ʙʫʪʘʥʜʠʦʣ ʦʪ ʩʫʙʩʪʨʘʪʠ 

ʩʲʜʲʨʞʘʱʠ ʨʘʟʪʚʦʨʠʤ ʠ ʥʝʨʘʟʪʚʦʨʠʤ ʠʥʫʣʠʥ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʭʠʜʨʦʣʠʟʘ. ʉʣʝʜ 

ʢʦʤʧʣʝʢʩʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʭʨʘʥʠʪʝʣʥʘʪʘ ʩʨʝʜʘ ʠ ʧʨʦʮʝʩʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʘ ʧʦʣʫʯʝʥʠ 

ʨʝʢʦʨʜʥʠ ʜʦʙʠʚʠ ʥʘ 2,3-ʙʫʪʘʥʜʠʦʣ, ʢʘʢʪʦ ʦʪ ʨʘʟʪʚʦʨʠʤ, ʪʘʢʘ ʠ ʦʪ ʥʝʨʘʟʪʚʦʨʠʤ ʠʥʫʣʠʥ. 

ʈʘʟʢʨʠʪ ʝ ʠ ʤʝʭʘʥʠʟʤʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʝʢʦʨʜʥʘʪʘ ʠʥʫʣʠʥʘʟʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʱʘʤʘ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʪʷ ʩʝ ʜʲʣʞʠ ʥʘ ʩʠʥʝʨʛʠʯʥʦʪʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʜʝʡʩʪʚʠʝ ʥʘ ʜʚʘ ʝʥʟʠʤʘ - 

ʣʦʢʘʣʠʟʠʨʘʥʠʷ ʚ ʢʣʝʪʲʯʥʘʪʘ ʤʝʤʙʨʘʥʘ ʝʥʟʠʤ LevB ʠ ʮʠʪʦʧʣʘʟʤʝʥʠʷ SacC, ʢʘʪʦ LevB 

ʠʟʚʲʨʰʚʘ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʚʪʝʯʥʷʚʘʥʝ ʠ ʦʟʘʭʘʨʷʚʘʥʝ ʥʘ ʩʫʙʩʪʨʘʪʘ, ʜʦʢʘʪʦ SacC 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʛʦ ʭʠʜʨʦʣʠʟʠʨʘ ʜʦ ʤʦʥʦʤʝʨʠʪʝ ʛʣʶʢʦʟʘ ʠ ʬʨʫʢʪʦʟʘ. Bacillus velesensis R22 

ʟʘʩʝʛʘ ʝ ʝʜʠʥʩʪʚʝʥʠʷ ʠʟʚʝʩʪʝʥ ʱʘʤ, ʩʧʦʩʦʙʝʥ ʜʘ ʫʩʚʦʷʚʘ ʥʝʨʘʟʪʚʦʨʠʤ ʠʥʫʣʠʥ ʢʘʪʦ 

ʩʫʙʩʪʨʘʪ. ʆʪʜʝʣʥʦ, ʥʝʛʦʚʘʪʘ ʥʝʧʘʪʦʛʝʥʥʘ ʧʨʠʨʦʜʘ, ʢʘʢʪʦ ʠ ʢʘʯʝʩʪʚʘʪʘ ʤʫ ʢʘʪʦ ʧʨʦʜʫʮʝʥʪ 

ʛʦ ʧʨʘʚʷʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʧʦʜʭʦʜʷʱ ʟʘ ʤʠʢʨʦʙʥʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 2,3-ʙʫʪʘʥʜʠʦʣ ʚ 

ʠʥʜʫʩʪʨʠʘʣʝʥ ʤʘʱʘʙ ʦʪ ʠʥʫʣʠʥ ʩʲʜʲʨʞʘʱʘ, ʨʘʩʪʠʪʝʣʥʘ ʙʠʦʤʘʩʘ. Kʦʣʝʢʪʠʚ: ʧʨʦʬ. ʜʥ 

ʂʘʣʦʷʥ ʇʝʪʨʦʚ, ʛʣ. ʘʩ. ʜ-ʨ ʃʠʜʠʷ ʉʪʝʬʘʥʦʚʘ, ʘʩ. ʅʘʜʷ ɸʨʤʝʥʦʚʘ. 

ʉʭʝʤʘ ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 2,3-ʙʫʪʘʥʜʠʦʣ ʦʪ ʠʥʫʣʠʥ ʯʨʝʟ Bacillus velesensis R22 
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        ʀʟʫʯʝʥ ʝ ʬʝʨʤʝʥʪʘʮʠʦʥʝʥ ʧʨʦʮʝʩ, ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʢʦʡʪʦ ʩʝ ʧʦʣʫʯʘʚʘ ʤʣʝʯʥʘ ʢʠʩʝʣʠʥʘ 

ʦʪ ʚʪʦʨʦ ʧʦʢʦʣʝʥʠʝ (ʦʪ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʠ ʧʨʦʤʠʰʣʝʥʠ ʦʪʧʘʜʲʮʠ). ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 

ʛʦʜʠʥʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʪʘʢʘʚʘ ʤʣʝʯʥʘ ʢʠʩʝʣʠʥʘ ʧʨʝʜʠʟʚʠʢʚʘ ʚʩʝ ʧʦ-ʛʦʣʷʤ ʠʥʪʝʨʝʩ ʢʘʪʦ 

ʝʢʦʣʦʛʠʯʥʘ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʧʦ-ʠʟʛʦʜʥʘ ʘʣʪʝʨʥʘʪʠʚʘ. ɺ ʥʦʚʦʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʠʟʩʣʝʜʚʘʥʘ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʥʘ ʜʚʘ ʙʘʢʪʝʨʠʘʣʥʠ ʱʘʤʘ Lactiplantibacillus plantarum (f53 ʠ 2HS) ʜʘ 

ʧʨʦʠʟʚʝʞʜʘʪ ʤʣʝʯʥʘ ʢʠʩʝʣʠʥʘ ʦʪ ʦʪʧʘʜʲʯʥʠ ʤʘʪʝʨʠʘʣʠ. ʀ ʜʚʘʪʘ ʱʘʤʘ ʩʘ ʩʧʦʩʦʙʥʠ ʜʘ 

ʘʩʠʤʠʣʠʨʘʪ ʟʘʭʘʨʠ ʦʪ ʚʩʠʯʢʠ ʦʪʧʘʜʲʯʥʠ ʤʘʪʝʨʠʘʣʠ. ʂʘʪʦ ʩʫʙʩʪʨʘʪʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ 

ʠʟʩʫʰʝʥʠ ʟʲʨʥʘ, ʫʪʘʡʢʘ ʦʪ ʢʘʬʝ, ʜʲʨʚʝʩʥʠ ʩʪʲʨʛʦʪʠʥʠ ʠ ʩʫʨʦʚʘʪʢʘ ʦʪ ʩʠʨʝʥʝ, ʘ ʧʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʩʘ ʩʨʘʚʥʝʥʠ ʩ ʪʝʟʠ ʩ ʣʘʢʪʦʟʘ ʢʘʪʦ ʩʫʙʩʪʨʘʪ. ʀʟʭʦʜʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ 

ʥʘ ʩʫʨʦʚʘʪʢʘʪʘ ʠ ʭʠʜʨʦʣʠʟʘʪʘ ʦʪ ʜʲʨʚʝʩʠʥʘ, ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʢʠʩʝʣʠʥʥʘ 

ʭʠʜʨʦʣʠʟʘ ʩ 1% ʩʷʨʥʘ ʢʠʩʝʣʠʥʘ ʧʨʠ 1 atm ʟʘ 1 h, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʝʥʟʠʤʥʘ 

ʭʠʜʨʦʣʠʟʘ. ɺ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʩʘ ʩʝʣʝʢʪʠʨʘʥʠ ʙʘʢʪʝʨʠʘʣʥʠ ʱʘʤʦʚʝ ʩ ʯʦʚʝʰʢʠ ʠʣʠ ʤʣʝʯʝʥ 

ʧʨʦʠʟʭʦʜ, ʟʘ ʢʦʠʪʦ ʝ ʧʨʠʣʦʞʝʥ ʠ ʪʝʩʪʚʘʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ ʦʧʠʩʚʘʱ ʬʝʨʤʝʥʪʘʮʠʦʥʥʠʷ 

ʧʨʦʮʝʩ. ʇʦʢʘʟʘʥʦ ʝ ʯʝ ʪʦʟʠ ʤʦʜʝʣ ʝ ʚ ʤʥʦʛʦ ʜʦʙʨʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ 

ʜʘʥʥʠ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʥʝʛʦʚʠʪʝ ʧʘʨʘʤʝʪʨʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʪʦ 

ʤʦʜʝʣʠʨʘʥʝ ʩʘ ʠʣʶʩʪʨʠʨʘʥʠ ʥʘ ʌʠʛʫʨʘʪʘ ʟʘ ʱʘʤ L. plantarum f53.  

ʂʦʣʝʢʪʠʚ: ʜʦʮ. ʜ-ʨ ʇʝʪʷ ʇʦʧʦʚʘ-ʂʨʫʤʦʚʘ, ʜ-ʨ ɼʨʘʛʦʤʠʨ ʗʥʢʦʚ, ʛʣ. ʘʩ. ʜ-ʨ ɻʨʝʪʘ 

ʅʘʡʜʝʥʦʚʘ. 

 

 
ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩ ʤʦʜʝʣʘ ʟʘ ʤʠʢʨʦʙʝʥ ʨʘʩʪʝʞ ʥʘ 

ʙʠʦʤʘʩʘ, ʢʦʥʩʫʤʘʮʠʷ ʥʘ ʩʫʙʩʪʨʘʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʤʣʝʯʥʘ ʢʠʩʝʣʠʥʘ (LA)  

ʦʪ ʢʘʬʝʥʘ ʫʪʘʡʢʘ ʦʪ ʱʘʤ L. plantarum f53 

 

ʎʝʥʪʨʘʣʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʩʣʲʥʯʝʚʘ ʝʥʝʨʛʠʷ ʠ ʥʦʚʠ ʝʥʝʨʛʠʡʥʠ ʠʟʪʦʯʥʠʮʠ. 

ʈʘʟʨʘʙʦʪʝʥ ʝ ʥʦʚ ʭʠʤʠʯʝʥ ʤʝʪʦʜ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʪʲʥʢʠ ʩʣʦʝʚʝ ʦʪ ʮʠʥʢʦʚ ʦʢʩʠʜ. 

ʇʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʪʲʥʢʦʩʣʦʡʥʠ ʤʘʪʝʨʠʘʣʠ ʝ ʦʪ ʛʦʣʷʤʘ ʧʦʣʟʘ ʟʘ 

ʧʨʘʢʪʠʢʘʪʘ, ʧʦʨʘʜʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʚ ʨʘʟʣʠʯʥʠ ʦʧʪʦʝʣʝʢʪʨʠʯʥʠ ʧʨʠʙʦʨʠ ʢʘʪʦ ʧʨʦʟʨʘʯʥʠ 

ʩʣʲʥʯʝʚʠ ʢʣʝʪʢʠ, ʋɺ ʬʦʪʦʜʝʪʝʢʪʦʨʠ, ʬʦʪʦʢʘʪʘʣʠʪʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʚʦʜʦʨʦʜ ʠ 

ʧʨʦʟʨʘʯʥʘ ʝʣʝʢʪʨʦʥʠʢʘ. ʅʘʫʯʥʠʷʪ ʠʥʪʝʨʝʩ ʢʲʤ ʪʝʟʠ ʤʘʪʝʨʠʘʣʠ ʥʘʨʘʩʪʚʘ ʚʩʝ ʧʦʚʝʯʝ, ʟʘʨʘʜʠ 

ʪʝʭʥʠʷ ʛʦʣʷʤ ʧʦʪʝʥʮʠʘʣ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʠʩʢʘ ʩʝʙʝʩʪʦʡʥʦʩʪ, ʫʩʪʦʡʯʠʚʦʩʪ ʠ 

ʝʢʦʣʦʛʠʯʥʦʩʪ. ʉʲʱʦ ʪʘʢʘ, ʧʨʦʟʨʘʯʥʠʪʝ ʩʣʲʥʯʝʚʠ ʬʦʪʦʝʣʝʤʝʥʪʠ ʦʩʠʛʫʨʷʚʘʪ ʨʝʰʝʥʠʝ ʯʨʝʟ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʪʷʭʥʦʪʦ ʠʥʪʝʛʨʠʨʘʥʝ ʚ ʩʛʨʘʜʠ, ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʠ ʝʣʝʢʪʨʦʥʥʠ ʧʨʠʙʦʨʠ 

ʙʝʟ ʜʘ ʩʝ ʥʘʨʫʰʘʚʘ ʝʩʪʝʪʠʢʘʪʘ, ʧʨʦʟʨʘʯʥʦʩʪʪʘ ʠ ʦʙʣʠʢʘ ʠʤ. ɺ ʨʘʟʨʘʙʦʪʥʠʷ ʟʦʣ-ʛʝʣ ʧʨʦʮʝʩ 
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(ʭʠʤʠʯʝʥ ʤʝʪʦʜ ʟʘ ʦʪʣʘʛʘʥʝ ʦʪ ʨʘʟʪʚʦʨ) ʟʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʪʲʥʢʠ ʩʣʦʝʚʝ ʦʪ ʮʠʥʢʦʚ ʦʢʩʠʜ 

(ZnO) ʠ ʮʠʥʢʦʚ ʦʢʩʠʜ ʣʝʛʠʨʘʥ ʩ ʛʘʣʠʡ (ZnO:Ga) ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʚʘ ʪʠʧʘ ʧʦʜʣʦʞʢʠ ï ʩʪʲʢʣʦ 

ʠ ʩʪʲʢʣʦ ʩ In-Sn-O ʧʨʦʚʦʜʷʱʦ ʧʦʢʨʠʪʠʝ (ITO). ʇʨʦʚʝʜʝʥʦ ʝ ʜʝʪʘʡʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʦʜʣʦʞʢʘʪʘ, ʜʝʙʝʣʠʥʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʠʪʝ ʦʙʨʘʙʦʪʢʠ ʚʲʨʭʫ ʩʪʨʫʢʪʫʨʥʠʪʝ, 

ʦʧʪʠʯʥʠʪʝ ʠ ʝʣʝʢʪʨʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʩʣʦʝʚʝʪʝ. ʃʝʛʠʨʘʱʠʷʪ ʝʣʝʤʝʥʪ Ga ʧʨʦʚʦʢʠʨʘ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʨʠʩʪʘʣʥʦʩʪʪʘ ʠ ʥʘ ʨʘʟʤʝʨʠʪʝ ʥʘ ʢʨʠʩʪʘʣʠʪʠʪʝ. ʋʩʪʘʥʦʚʝʥʦ ʝ ʟʥʘʯʠʪʝʣʥʦ 

ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʪʘ ʥʘ ZnO:Ga ʩʣʦʝʚʝʪʝ ʚʲʚ ʚʠʜʠʤʘʪʘ ʦʙʣʘʩʪ (ʥʘʜ 90 %). 

ʃʝʛʠʨʘʥʠʪʝ ʩʣʦʝʚʝ ʧʦʢʘʟʚʘʪ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʦʚʦʜʠʤʦʩʪʪʘ ʩʲʩ ʩʪʦʡʥʦʩʪʠ ʥʘ ʣʠʩʪʦʚʦ 

ʩʲʧʨʦʪʠʚʣʝʥʠʝ (100-250 ɋ/Ǐ). ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʦʢʘʟʘʭʘ, ʯʝ ZnO:Ga ʩʣʦʝʚʝ ʩʘ 

ʧʨʦʟʨʘʯʥʠ ʧʨʦʚʦʜʷʱʠ ʤʘʪʝʨʠʘʣʠ ʠ ʪʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʚ ʧʨʦʟʨʘʯʥʠ ʩʣʲʥʯʝʚʠ 

ʢʣʝʪʢʠ. ʈʲʢʦʚʦʜʠʪʝʣ: ʜʦʮ. ʜ-ʨ ʊʘʪʷʥʘ ʀʚʘʥʦʚʘ. 
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ɼʠʬʨʘʢʪʦʛʨʘʤʘ ʥʘ ZnO:Ga ʩʣʦʝʚʝ, ʦʪʣʦʞʝʥʠ ʚʲʨʭʫ ITO ʧʦʜʣʦʞʢʠ ʠ ʦʪʛʨʝʪʠ ʧʨʠ 300 ʠ 

400oC. ʉʠʤʚʦʣʲʪ Ă*ñ ʤʘʨʢʠʨʘ ʣʠʥʠʠʪʝ, ʜʲʣʞʘʱʠ ʩʝ ʥʘ ITO (ʚʣʷʚʦ) ʠ ʦʧʪʠʯʥʠ ʩʧʝʢʪʨʠ ʥʘ 

ʪʨʘʥʩʤʠʩʠʷ ʠ ʦʪʨʘʞʝʥʠʝ ʥʘ ʟʦʣ-ʛʝʣ ZnO:Ga ʩʣʦʝʚʝ, ʦʪʣʦʞʝʥʠ ʚʲʨʭʫ ITO, ʟʘ ʩʨʘʚʥʝʥʠʝ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʠ ʩʧʝʢʪʨʠʪʝ ʥʘ ʯʠʩʪʘ ʧʦʜʣʦʞʢʘ (ʚʜʷʩʥʦ) 

  

        ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʠʥʩʪʘʣʘʮʠʷ ʟʘ ʦʪʦʧʣʝʥʠʝ ʠ ʦʭʣʘʞʜʘʥʝ ʥʘ ʩʛʨʘʜʠ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 

ʙʠʪʦʚʦ ʛʦʨʝʱʦ ʚʦʜʦʩʥʘʙʜʷʚʘʥʝ (ɹɻɺ). ɺ ʧʨʘʢʪʠʢʘʪʘ, ʩʠʩʪʝʤʘʪʘ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʮʝʣʦʛʦʜʠʰʥʘ ʢʣʠʤʘʪʠʟʘʮʠʷ ʥʘ ʩʛʨʘʜʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʧʨʝʜʠʤʥʦ ʥʘ ʚʲʟʦʙʥʦʚʷʝʤʘ ʩʣʲʥʯʝʚʘ 

ʝʥʝʨʛʠʷ. ʊʦʚʘ ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ ʦʪ ʅʘʮʠʦʥʘʣʥʠʷ ʧʣʘʥ ʟʘ ʩʛʨʘʜʠ ʩ ʙʣʠʟʢʦ 

ʜʦ ʥʫʣʘʪʘ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʝʥʝʨʛʠʷ. ɺ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʦʜʦʙʥʠ 

ʠʥʩʪʘʣʘʮʠʠ ʱʝ ʜʦʧʨʠʥʝʩʝ ʟʘ ʙʘʣʘʥʩʠʨʘʥʝ ʥʘ ʝʥʝʨʛʦʧʨʝʥʦʩʥʠʪʝ ʤʨʝʞʠ, ʟʘ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ 

ʥʘ ʝʥʝʨʛʠʡʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʟʘ ʜʝʢʘʨʙʦʥʠʟʘʮʠʷ ʥʘ ʝʥʝʨʛʠʡʥʠʷ ʩʝʢʪʦʨ. ʀʥʩʪʘʣʘʮʠʷʪʘ 

ʠʟʧʦʣʟʚʘ ʪʨʠ ʚʠʜʘ ɺɽʀ ʩʠʩʪʝʤʠ ʟʘ ʢʨʘʪʢʦʩʨʦʯʥʦ ʠ ʩʝʟʦʥʥʦ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʪʦʧʣʠʥʘ. 

ʀʟʧʦʣʟʚʘ ʩʝ ʪʝʨʤʦʧʦʤʧʘ ʚʦʜʘ-ʚʦʜʘ ʟʘ ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʥʘ ʪʦʧʣʦʥʦʩʠʪʝʣʠʪʝ, 

ʧʨʝʥʘʩʷʱʠ ʪʦʧʣʠʥʥʘ ʝʥʝʨʛʠʷ ʤʝʞʜʫ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʠʥʩʪʘʣʘʮʠʷʪʘ. ʋʩʚʦʷʚʘ ʩʝ ʩʣʲʥʯʝʚʘ 

ʝʥʝʨʛʠʷ ʩ ʧʣʦʩʢʠ ʠ ʚʘʢʫʫʤʥʦʪʨʲʙʥʠ ʢʦʣʝʢʪʦʨʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʧʘʨʘʣʝʣʥʦ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʲʥʰʥʠʪʝ ʫʩʣʦʚʠʷ. ʊʦʧʣʠʥʘ ʠʣʠ ʩʪʫʜ ʦʪ ʦʢʦʣʥʠʷʪ ʚʲʟʜʫʭ 

ʩʝ ʠʟʧʦʣʟʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʧʣʦʚʲʟʜʫʰʥʠ ʘʧʘʨʘʪʠ. ɺʠʩʦʢʦ ʝʬʝʢʪʠʚʥʠ ʟʝʤʥʠ 

ʪʦʧʣʦʦʙʤʝʥʥʠʮʠ, ʚʛʨʘʜʝʥʠ ʚ ʩʦʥʜʘʞʠ, ʧʨʝʥʘʩʷʪ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʝʥʝʨʛʠʷ ʚ ʟʝʤʥʠʪʝ ʧʣʘʩʪʦʚʝ 

ʠʣʠ ʦʩʠʛʫʨʷʚʘʪ ʪʦʧʣʠʥʘ ʟʘ ʦʪʦʧʣʝʥʠʝ. ʊʘʢʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩʝʟʦʥʥʦʪʦ ʪʦʧʣʠʥʥʦ ʘʢʫʤʫʣʠʨʘʥʝ. 

ɼʥʝʚʥʠʪʝ ʥʫʞʜʠ ʩʝ ʧʦʢʨʠʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʪʨʠ ʪʠʧʘ ʘʢʫʤʫʣʘʪʦʨʠ - ʪʦʧʣʠʥʝʥ, ʩʪʫʜʦʚ ʠ ʟʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ ʧʦʜʛʨʷʚʘʥʝ ʥʘ ʚʦʜʘʪʘ ʠʟʧʦʣʟʚʘʥʘ ʟʘ ɹɻɺ. ʅʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʦʙʝʤʘ ʥʘ 

ʩʲʭʨʘʥʝʥʠʝ ʠ ʧʦʚʠʰʝʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʜʥʝʚʥʠʪʝ ʘʢʫʤʫʣʘʪʦʨʠ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠ ʩ ʬʘʟʦʚ ʧʨʝʭʦʜ, ʠʟʙʨʘʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʠʪʝ.  
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ɺʝʥʪʠʣʘʪʦʨʥʠ ʢʦʥʚʝʢʪʦʨʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʥʠʩʢʦʪʝʤʧʝʨʘʪʫʨʥʦ ʦʪʦʧʣʝʥʠʝ ʠ ʦʭʣʘʞʜʘʥʝ. 

ɽʥʝʨʛʠʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʩʝ ʧʦʩʪʠʛʘ ʩ ʧʨʘʚʠʣʥʠʷ ʠʟʙʦʨ ʥʘ ʨʘʙʦʪʥʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʨʝʞʠʤʠ, 

ʧʦʜʭʦʜʷʱʠ ʝʣʝʤʝʥʪʠ ʠ ʛʲʚʢʘʚʦ ʘʜʘʧʪʠʚʥʦ ʨʝʛʫʣʠʨʘʥʝ. ʈʲʢʦʚʦʜʠʪʝʣʠ: ʜʦʮ. ʜ-ʨ ʄʘʢʩʠʤ 

ɻʘʥʯʝʚ ʠ ʈʫʤʝʥ ʉʪʦʡʢʦʚ. 

 

 
ʊʝʤʧʝʨʘʪʫʨʠ ʟʘ ʉʦʬʠʷ ʠ ʨʘʙʦʪʥʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʜʠʘʧʘʟʦʥʠ. ɼʥʝʚʥʘ ʩʨʝʜʥʘ ʤʘʢʩʠʤʘʣʥʘ 

(ʯʝʨʚʝʥʘ ʣʠʥʠʷ), ʤʠʥʠʤʘʣʥʘ (ʩʠʥʷ ʣʠʥʠʷ), ʯʝʨʚʝʥʘ ʟʦʥʘ ï ʦʪʦʧʣʝʥʠʝ, ʟʝʣʝʥʘ ʟʦʥʘ ï ʟʦʥʘ ʥʘ 

ʪʦʧʣʠʥʝʥ ʢʦʤʬʦʨʪ, ʦʨʘʥʞʝʚʘ ï ʧʦʯʚʘ (ʙʝʟ ʘʢʫʤʫʣʠʨʘʥʝ) ʠ ʩʠʥʷ ʟʦʥʘ ï ʦʭʣʘʞʜʘʥʝ 

 

 

3.2.3. ʅʘʧʨʘʚʣʝʥʠʝ Ăʅʘʥʦʥʘʫʢʠ, ʥʦʚʠ ʤʘʪʝʨʠʘʣʠ ʠ ʪʝʭʥʦʣʦʛʠʠñ 

 

ʀʥʩʪʠʪʫʪ ʧʦ ʬʠʟʠʢʘ ʥʘ ʪʚʲʨʜʦʪʦ ʪʷʣʦ Ăɸʢʘʜʝʤʠʢ ɻʝʦʨʛʠ ʅʘʜʞʘʢʦʚñ. ʆʪ ʩʘʤʦʪʦ ʩʠ 

ʩʲʟʜʘʚʘʥʝ, ʧʨʝʜʠ ʧʦʯʪʠ ʚʝʢ, ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʢʦʣʝʢʪʠʚʥʠʪʝ ʚʲʟʙʫʞʜʘʥʠʷ ʢʘʪʦ ʥʦʚʠ ʢʚʘʥʪʦʚʠ 

ʦʙʨʘʟʫʚʘʥʠʷ, ʥʘʨʠʯʘʥʠ ʦʱʝ Ăʢʚʘʟʠʯʘʩʪʠʮʠñ, ʥʘʤʠʨʘ ʚʩʝ ʧʦ-ʰʠʨʦʢʠ ʧʨʠʣʦʞʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʠ ʥʘʫʯʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʦʙʣʘʩʪʠ. ʅʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʬʦʢʫʩʠʨʘʥʦ ʚʲʨʭʫ 

ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʤʘʛʥʠʪʥʠʪʝ ʠ ʝʣʘʩʪʠʯʥʠʪʝ ʚʲʟʙʫʞʜʘʥʠʷ ʚ ʞʝʣʷʟʦʪʦ ʧʨʠ 

ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʥʘʣʷʛʘʥʝ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʢʦʤʧʶʪʲʨʥʠ ʩʠʤʫʣʘʮʠʠ, 

ʢʦʠʪʦ ʦʪʯʠʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʤʘʛʥʠʪʥʠʪʝ ʤʦʤʝʥʪʠ ʥʘ ʞʝʣʝʟʥʠʪʝ ʘʪʦʤʠ ʠ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʪʨʝʧʪʝʥʠʷʪʘ ʚ ʨʝʰʝʪʢʘʪʘ ʥʘ ʞʝʣʷʟʦʪʦ. ɿʘ ʮʝʣʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʤʦʱʥʠ 

ʪʝʦʨʝʪʠʯʥʠ ʤʝʪʦʜʠ ʢʘʪʦ ʜʠʥʘʤʠʯʥʘʪʘ ʤʘʪʨʠʮʘ ʠ ʧʦʜʭʦʜʘ ʥʘ ʜʠʥʘʤʠʯʥʠʪʝ ʩʪʨʫʢʪʫʨʥʠ 

ʬʘʢʪʦʨʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʞʜʫʘʪʦʤʥʠ ʤʦʜʝʣʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʢʘʟʚʘʡʢʠ 

ʪʝʭʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ, ʢʦʛʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʜʠʩʧʝʨʩʠʦʥʥʠʪʝ 

ʢʨʠʚʠ ʥʘ ʬʦʥʦʥʠʪʝ ʠ ʤʘʛʥʦʥʠʪʝ ʠ ʪʷʭʥʦʪʦ ʚʟʘʠʤʥʦ ʚʣʠʷʥʠʝ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʚʘʞʥʘ ʩʪʲʧʢʘ ʢʲʤ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʚʠʙʨʘʮʠʠʪʝ ʠ ʤʘʛʥʠʪʥʠʪʝ ʚʲʟʙʫʞʜʘʥʠʷ 

ʥʘ ʘʪʦʤʠʪʝ ʚ ʨʝʰʝʪʢʘʪʘ ʠ ʤʦʞʝ ʜʘ ʩʪʠʤʫʣʠʨʘ ʥʦʚʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʜʝʡʥʦʩʪʠ ʚ ʦʙʣʘʩʪʪʘ 

ʥʘ ʷʚʣʝʥʠʷʪʘ ʥʘ ʩʧʠʥʦʚʠʷ ʪʨʘʥʩʧʦʨʪ. ʈʲʢʦʚʦʜʠʪʝʣ: ʧʨʦʬ. ʜʬʥ ʍ. ʐʘʤʘʪʠ. 
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ʉʨʘʚʥʝʥʠʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʠʤʫʣʘʮʠʠ ʠ ʝʢʩʧʝʨʠʤʝʥʪ ʩʧʝʢʪʨʠ ʥʘ 

ʤʘʛʥʦʥʠʪʝ ʚ ʞʝʣʷʟʦ ʧʨʠ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ. ɺʲʚ ʚʲʪʨʝʰʥʦʩʪʪʘ ʝ ʧʦʢʘʟʘʥʘ  

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʝʣʝʤʝʥʪʘʨʥʘʪʘ ʢʣʝʪʢʘ ʥʘ ʞʝʣʷʟʦʪʦ 

ɿʘ ʢʦʨʝʢʮʠʷ ʥʘ ʥʝʧʨʘʚʠʣʥʘ ʟʘʭʘʧʢʘ ʥʘ ʜʝʮʘ ʠ ʤʣʘʜʠ ʭʦʨʘ ʩ ʮʝʣ ʪʷʭʥʦʪʦ ʟʜʨʘʚʝ, 

ʥʠʢʝʣ-ʩʲʜʲʨʞʘʱʠʪʝ ʜʲʛʠ, ʢʘʪʦ ʪʝʟʠ, ʠʟʨʘʙʦʪʝʥʠ ʦʪ ʥʠʢʝʣ-ʪʠʪʘʥ (NiTi) ʠ ʥʝʨʲʞʜʘʝʤʘ 

ʩʪʦʤʘʥʘ, ʩʘ ʥʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ ʦʨʪʦʜʦʥʪʩʢʦʪʦ ʣʝʯʝʥʠʝ, ʧʦʨʘʜʠ ʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʠʤ 

ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʫʧʝʨʝʣʘʩʪʠʯʥʦʩʪ ʠ ʧʘʤʝʪ ʥʘ ʬʦʨʤʘʪʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ, 

ʩʲʱʝʩʪʚʫʚʘʪ ʦʧʘʩʝʥʠʷ ʦʪʥʦʩʥʦ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ, ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʤʝʪʘʣʥʠ ʡʦʥʠ ʠ 

ʘʣʝʨʛʠʯʥʠʪʝ ʨʝʘʢʮʠʠ, ʦʩʦʙʝʥʦ ʩʚʲʨʟʘʥʠ ʩ ʥʠʢʝʣʘ. ʀʟʩʣʝʜʚʘʥʘ ʝ ʙʝʟʦʧʘʩʥʘʪʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʠʥʪʨʘʦʨʘʣʥʘ ʫʧʦʪʨʝʙʘ ʯʨʝʟ ʘʥʘʣʠʟ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ 

ʥʘ ʥʠʢʝʣ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʥʠʢʝʣʩʲʜʲʨʞʘʱʠ ʜʲʛʠ (Ni-Ti ʩʫʧʝʨʝʣʘʩʪʠʯʥʠ, ʪʝʨʤʠʯʥʦ 

ʘʢʪʠʚʠʨʘʥʠ NiTi ʠ CuNiTi, ʢʘʢʪʦ ʠ ʤʥʦʛʦʩʠʣʦʚʠ ʜʲʛʠ), ʨʘʟʜʝʣʝʥʠ ʥʘ ʪʨʠ ʛʨʫʧʠ ʩʧʦʨʝʜ 

ʧʝʨʠʦʜʠʪʝ ʠʤ ʥʘ ʫʧʦʪʨʝʙʘ (ʥʝʠʟʧʦʣʟʚʘʥʠ ʠ ʧʦʣʟʚʘʥʠ ʜʦ 6 ʠ ʜʦ 8 ʩʝʜʤʠʮʠ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʷʪ ʘʥʘʣʠʟ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʩ ʝʜʥʦʧʦʩʦʯʝʥ ANOVA ʠ 

ʤʥʦʞʝʩʪʚʝʥʠ ʩʨʘʚʥʝʥʠʷ ʤʝʞʜʫ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʛʨʫʧʠ ʧʦʢʘʟʘ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʚ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʥʠʢʝʣ. ɼʠʥʘʤʠʯʥʦʪʦ 

ʧʦʚʝʜʝʥʠʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʥʠʢʝʣ ʙʝʰʝ ʤʦʜʝʣʠʨʘʥʦ ʩ 

ʣʦʛʠʩʪʠʯʥʘ ʨʝʛʨʝʩʠʷ ʠ ʘʧʨʦʢʩʠʤʠʨʘʥʦ ʩ 

ʢʫʙʠʯʥʠ ʩʧʣʘʡʥ ʬʫʥʢʮʠʠ. ʇʦʣʫʯʝʥʠʷʪ ʤʦʜʝʣ 

ʥʘ ʧʦʚʝʜʝʥʠʝ ʥʘ ʥʠʢʝʣʩʲʜʲʨʞʘʱʠʪʝ ʜʲʛʠ 

ʤʦʞʝ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʦʨʪʦʜʦʥʪʠʪʝ ʜʘ ʚʟʝʤʘʪ 

ʠʥʬʦʨʤʠʨʘʥʠ, ʠʥʜʠʚʠʜʫʘʣʥʦ-ʦʨʠʝʥʪʠʨʘʥʠ 

ʨʝʰʝʥʠʷ ʦʪʥʦʩʥʦ ʙʝʟʦʧʘʩʥʦʪʦ ʠ ʝʬʝʢʪʠʚʥʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʘʢʠʚʘ ʦʨʪʦʜʦʥʪʩʢʠ ʜʲʛʠ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ, ʥʝʦʙʭʦʜʠʤʠ ʩʘ ʦʱʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʦʮʝʥʢʘ ʥʘ ʜʲʣʛʦʩʨʦʯʥʠʪʝ 

ʝʬʝʢʪʠ ʥʘ ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʤʝʪʘʣʥʠ ʡʦʥʠ, ʘ in 

vivo ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʡʦʥʠ ʢʘʪʦ ʥʠʢʝʣʦʚʠʪʝ ʝ 

ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʠ ʚʨʲʟʢʠ. ʈʲʢʦʚʦʜʠʪʝʣ: 

ʜʦʮ. ʜ-ʨ ɸʥʛʝʣʠʥʘ ʉʪʦʷʥʦʚʘ-ʀʚʘʥʦʚʘ.   
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ʀʥʩʪʠʪʫʪ ʧʦ ʝʣʝʢʪʨʦʥʠʢʘ Ăɸʢʘʜ. ɽʤʠʣ ɼʞʘʢʦʚñ. ʈʘʟʨʘʙʦʪʝʥ ʝ ʤʝʪʦʜ, ʙʘʟʠʨʘʥ ʥʘ 

ʣʘʟʝʨʥʦ ʠʥʜʫʮʠʨʘʥ ʦʙʨʘʪʝʥ ʪʨʘʥʩʬʝʨ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʟʣʘʪʥʠ ʠ ʩʨʝʙʲʨʥʠ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʘʥʠ ʩʣʦʝʚʝ, ʢʦʠʪʦ ʩʘ ʩʪʘʙʠʣʥʦ ʚʛʨʘʜʝʥʠ ʚ ʧʦʜʣʦʞʢʘ ʦʪ 

ʩʪʲʢʣʦ. ʄʝʪʦʜʲʪ ʚʢʣʶʯʚʘ ʢʦʥʬʠʛʫʨʘʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʧʦʜʣʦʞʢʘʪʘ ʠ ʤʠʰʝʥʘʪʘ ʩʘ ʚ ʢʦʥʪʘʢʪ 

ʠ ʧʨʠʣʘʛʘʥʝ ʩʘʤʦ ʥʘ ʥʷʢʦʣʢʦ ʣʘʟʝʨʥʠ ʠʤʧʫʣʩʘ (ʦʪ 1 ʜʦ 10). ʆʪʣʦʞʝʥʠʷʪ ʤʘʪʝʨʠʘʣ ʩʝ ʩʲʩʪʦʠ 

ʦʪ ʜʦʙʨʝ ʜʝʬʠʥʠʨʘʥʘ ʮʝʥʪʨʘʣʥʘ ʟʦʥʘ, ʢʦʷʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʣʘʟʝʨʥʦʪʦ ʧʝʪʥʦ. ɺ 

ʪʘʟʠ ʟʦʥʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪʣʘʛʘʥʝ ʥʘ ʤʦʥʦʩʣʦʡ ʦʪ ʩʬʝʨʠʯʥʠ ʥʘʥʦʯʘʩʪʠʮʠ. ʊʝʭʥʠʷʪ ʨʘʟʤʝʨ 

ʤʦʞʝ ʜʘ ʚʘʨʠʨʘ ʚ ʜʠʘʧʘʟʦʥ ʦʪ ʜʝʩʝʪʢʠ ʜʦ ʩʪʦʪʠʮʠ ʥʘʥʦʤʝʪʨʠ, ʢʘʪʦ ʪʦʡ ʟʘʚʠʩʠ ʦʪ 

ʧʨʠʣʦʞʝʥʘʪʘ ʧʣʲʪʥʦʩʪ ʥʘ ʝʥʝʨʛʠʷʪʘ ʥʘ ʣʘʟʝʨʥʦʪʦ ʣʲʯʝʥʠʝ ʠ/ʠʣʠ ʙʨʦʷ ʥʘ ʧʨʠʣʦʞʝʥʠʪʝ 

ʠʤʧʫʣʩʠ. ʆʪʣʦʞʝʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʩʘ ʩʲʩʪʘʚʝʥʠ ʦʩʥʦʚʥʦ ʦʪ ʟʣʘʪʦ ʠ ʩʨʝʙʨʦ, ʢʘʪʦ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʦʢʩʠʜʥʠʪʝ ʬʘʟʠ ʝ ʥʝʟʥʘʯʠʪʝʣʥʦ. ɺʣʠʷʥʠʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʣʘʟʝʨʥʘʪʘ 

ʦʙʨʘʙʦʪʢʘ ʚʲʨʭʫ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʩʪʨʫʢʪʫʨʠʪʝ ʨʝʬʣʝʢʪʠʨʘ ʠ ʚʲʨʭʫ ʪʝʭʥʠʪʝ ʦʧʪʠʯʥʠʪʝ 

ʩʚʦʡʩʪʚʘ. ʀʟʤʝʨʝʥʠʪʝ ʩʧʝʢʪʨʠ ʥʘ ʪʨʘʥʩʤʠʩʠʷ ʧʦʢʘʟʚʘʪ ʥʘʣʠʯʠʝ ʥʘ ʭʘʨʘʢʪʝʨʥʠʷ ʧʣʘʟʤʦʥʝʥ 

ʨʝʟʦʥʘʥʩ, ʯʠʠʪʦ ʩʚʦʡʩʪʚʘ ʩʝ ʧʨʦʤʝʥʷʪ ʩ ʫʩʣʦʚʠʷʪʘ ʥʘ ʧʦʣʫʯʘʚʘʥʝ. ɺ ʨʘʤʢʠʪʝ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʫʩʣʦʚʠʷ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʪʘʟʠ ʨʘʙʦʪʘ, ʟʘ Au ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʦʤʷʥʘ ʥʘ 

ʩʧʝʢʪʨʘʣʥʘʪʘ ʧʦʟʠʮʠʷ ʥʘ ʤʠʥʠʤʫʤʘ ʥʘ ʧʨʦʧʫʩʢʘʥʝ ʦʪ ʧʦʚʝʯʝ ʦʪ 70 nm. ʇʦʜʦʙʥʘ ʝ 

ʩʪʦʡʥʦʩʪʪʘ ʠ ʟʘ ʩʣʫʯʘʷ ʥʘ Ag. ʆʪʣʦʞʝʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʝʬʝʢʪʠʚʥʠ 

ʧʦʜʣʦʞʢʠ ʚ ʇʦʚʲʨʭʥʦʩʪʥʦ ʫʩʠʣʝʥʘʪʘ ʈʘʤʘʥʦʚʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷ (SERS), ʢʘʪʦ ʝ 

ʜʝʤʦʥʩʪʨʠʨʘʥʦ ʫʩʠʣʚʘʥʝ ʥʘ ʈʘʤʘʥʦʚʠʷ ʩʠʛʥʘʣ ʟʘ ʘʤʦʥʠʝʚ ʥʠʪʨʘʪ ʠ ʙʘʛʨʠʣʘ ʄʝʪʠʣʝʥʦʚʦ 

ʩʠʥʴʦ ʠ ʈʦʜʘʤʠʥ 6G. ʇʨʦʚʝʜʝʥʠʪʝ FDTD ʩʠʤʫʣʘʮʠʠ ʥʘ ʨʝʘʣʥʦ ʧʨʦʠʟʚʝʜʝʥʠ ʩʪʨʫʢʪʫʨʠ 

ʧʦʢʘʟʚʘʪ ʧʦʪʝʥʮʠʘʣ ʟʘ ʝʬʝʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʚ ʪʦʚʘ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ ʦʪ 

ʜʲʣʞʠʥʠ ʥʘ ʚʲʣʥʠʪʝ ʥʘ ʚʲʟʙʫʞʜʘʥʝ, ʢʲʜʝʪʦ ʨʘʙʦʪʷʪ ʢʦʤʝʨʩʠʘʣʥʠʪʝ ʈʘʤʘʥʦʚʠ 

ʩʧʝʢʪʨʦʤʝʪʨʠ. ʄʝʪʦʜʲʪ ʥʘ ʦʪʣʘʛʘʥʝ ʚʦʜʠ ʜʦ ʚʠʩʦʢʘ ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʚʲʨʭʫ 

ʧʦʜʣʦʞʢʘʪʘ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʝ ʚ SERS. ʊʘʢʘʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝ ʝ 

ʧʨʝʜʣʘʛʘʥʘ ʚ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʢʦʤʝʨʩʠʘʣʥʠ ʩʧʝʢʪʨʦʤʝʪʨʠ. ɼʝʤʦʥʩʪʨʠʨʘʥʘ ʝ ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ ʜʝʪʝʢʮʠʷ ʥʘ ʥʠʪʨʘʪʠ ʚʲʚ ʚʦʜʠ, ʢʦʝʪʦ ʧʨʘʚʠ ʪʝʟʠ ʩʪʨʫʢʪʫʨʠ ʠʥʪʝʨʝʩʥʠ ʟʘ 

ʧʨʠʣʦʞʝʥʠʝ ʚ ʙʲʨʟʘʪʘ ʠ ʧʨʝʮʠʟʥʘ ʜʝʪʝʢʮʠʷ ʥʘ ʟʘʤʲʨʩʠʪʝʣʠ ʚ ʧʦʣʝʚʠ ʫʩʣʦʚʠʷ. 

ʈʲʢʦʚʦʜʠʪʝʣ: ʯʣ.- ʢʦʨ. ʧʨʦʬ. ʜʥ ʅ. ʅʝʜʷʣʢʦʚ. 

 
ʄʝʪʦʜ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠ ʦʪ ʙʣʘʛʦʨʦʜʥʠ ʤʝʪʘʣʠ, ʙʘʟʠʨʘʥ ʥʘ ʣʘʟʝʨʥʦ 

ʠʥʜʫʮʠʨʘʥ ʦʙʨʘʪʝʥ ʪʨʘʥʩʬʝʨ. ʇʦʣʫʯʝʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʘʥʦʯʘʩʪʠʮʠ, 

ʯʘʩʪʠʯʥʦ ʚʛʨʘʜʝʥʠ ʚ ʧʦʜʣʦʞʢʘʪʘ, ʢʦʝʪʦ ʦʧʨʝʜʝʣʷ ʩʪʘʙʠʣʥʦʩʪ ʜʦʨʠ ʧʨʠ ʤʝʭʘʥʠʯʥʦ 

ʪʨʝʪʠʨʘʥʝ. ʇʦʣʫʯʝʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʥʦʛʦʢʨʘʪʥʦ ʠʟʧʦʣʟʚʘʥʠ ʚ 

ʇʦʚʲʨʭʥʦʩʪʥʦ ʫʩʠʣʝʥʘʪʘ ʈʘʤʘʥʦʚʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʟʘ ʜʝʪʝʢʮʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ 
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ʈʘʟʨʘʙʦʪʝʥ ʝ ʠʥʪʝʛʨʠʨʘʥ ʣʘʟʝʨʥʦ-ʙʘʟʠʨʘʥ ʧʦʜʭʦʜ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʦʩʪʝʦʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʠʤʧʣʘʥʪʥʠ 

ʤʘʪʝʨʠʘʣʠ ï ɓ-TCP ʙʠʦʢʝʨʘʤʠʢʠ, ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ ʠ ʪʝʨʤʠʯʥʦ ʫʩʪʦʡʯʠʚʠ ʧʦʣʠʤʝʨʠ 

(ʧʦʣʠʝʪʝʨʝʪʝʨʢʝʪʦʥʠ, ʈɽɽʂ). ʏʨʝʟ ʧʨʝʮʠʟʥʦ ʬʝʤʪʦʩʝʢʫʥʜʥʦ (fs) ʣʘʟʝʨʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʝ ʩʘ 

ʧʦʣʫʯʝʥʠ ʢʦʥʪʨʦʣʠʨʫʝʤʠ ʤʠʢʨʦ- ʠ ʥʘʥʦʨʝʣʝʬʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʝʨʠʦʜʠʯʥʠ ʩʪʨʫʢʪʫʨʠ ʦʪ 

ʪʠʧʘ LIPSS, ʢʦʠʪʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘʪ ʧʦʚʲʨʭʥʠʥʥʘʪʘ ʛʨʘʧʘʚʦʩʪ, ʦʤʦʢʨʷʝʤʦʩʪ ʠ 

ʧʲʨʚʠʯʥʘʪʘ ʢʣʝʪʲʯʥʘ ʘʜʭʝʟʠʷ. ʂʦʤʙʠʥʠʨʘʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʷ ʜʦʧʲʣʥʠʪʝʣʥʦ ʫʩʠʣʚʘ 

ʙʠʦʣʦʛʠʯʥʠʷ ʝʬʝʢʪ: 1) ɿʝʣʝʥʦ ʩʠʥʪʝʟʠʨʘʥʠ AgNPs, ʜʝʧʦʟʠʨʘʥʠ ʯʨʝʟ fs-ʬʦʪʦʨʝʜʫʢʮʠʷ, 

ʦʩʠʛʫʨʷʚʘʪ ʠʟʨʘʟʝʥʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʦ ʜʝʡʩʪʚʠʝ ʩʨʝʱʫ S. aureus, ʙʘʟʠʨʘʥʦ ʥʘ ʩʠʥʝʨʛʠʷ 

ʤʝʞʜʫ ʥʘʥʦʨʝʣʝʬʥʦ-ʤʝʜʠʠʨʘʥʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʤʝʤʙʨʘʥʘ ʠ Ag-ʠʥʜʫʮʠʨʘʥ 

ʙʘʢʪʝʨʠʮʠʜʝʥ ʝʬʝʢʪ; 2) Cu-ʧʦʢʨʠʪʠʷ, ʥʘʥʝʩʝʥʠ ʯʨʝʟ ʤʘʛʥʝʪʨʦʥʥʦ ʨʘʟʧʨʘʰʚʘʥʝ ʚʲʨʭʫ 

ʣʘʟʝʨʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ, ʦʩʠʛʫʨʷʚʘʪ ʩʪʘʙʠʣʝʥ ʰʠʨʦʢʦʩʧʝʢʪʲʨʝʥ 

ʘʥʪʠʤʠʢʨʦʙʝʥ ʩʣʦʡ; 3) In-situ ʢʨʠʩʪʘʣʠʟʘʮʠʷ ʥʘ ʢʘʣʮʠʝʚʦ-ʬʦʩʬʘʪʥʠ (CaP) ʬʘʟʠ 

ʩʪʘʙʠʣʠʟʠʨʘ ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʜʫ ʠʤʧʣʘʥʪʘ ʠ ʢʦʩʪʥʘʪʘ ʪʲʢʘʥ ʯʨʝʟ ʧʦʜʦʙʨʝʥʘ 

ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʦʩʪ. ʀ ʪʨʠʪʝ ʤʘʪʝʨʠʘʣʘ ð ɓ-TCP, ʩʪʦʤʘʥʘ ʠ PEEK ð ʧʦʢʘʟʚʘʪ ʟʥʘʯʠʤʦ 

ʧʦʜʦʙʨʝʥʘ ʢʣʝʪʲʯʥʘ ʙʠʦʩʲʚʤʝʩʪʠʤʦʩʪ ʠ ʧʦʪʝʥʮʠʘʣ ʟʘ ʫʩʢʦʨʝʥʘ ʦʩʪʝʦʛʝʥʥʘ 

ʜʠʬʝʨʝʥʮʠʘʮʠʷ, ʢʦʝʪʦ ʧʦʜʯʝʨʪʘʚʘ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ fs-ʣʘʟʝʨʥʠʪʝ ʤʝʪʦʜʠ ʢʘʪʦ 

ʫʥʠʚʝʨʩʘʣʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʝ ʥʘ ʠʤʧʣʘʥʪʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ. ʂʦʤʧʣʝʢʩʥʘʪʘ 

ʩʪʨʘʪʝʛʠʷ ʩʲʯʝʪʘʚʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʘ ʟʘʱʠʪʘ ʠ ʫʩʠʣʝʥʦ ʢʦʩʪʥʦ ʩʚʲʨʟʚʘʥʝ, ʧʨʝʜʩʪʘʚʣʷʚʘʡʢʠ 

ʟʥʘʯʠʤʘ ʩʪʲʧʢʘ ʢʲʤ ʥʦʚʦ ʧʦʢʦʣʝʥʠʝ ʠʥʪʝʣʠʛʝʥʪʥʠ ʠʤʧʣʘʥʪʥʠ ʧʦʚʲʨʭʥʦʩʪʠ ʟʘ ʢʦʩʪʥʘ 

ʨʝʛʝʥʝʨʘʮʠʷ ʠ ʦʨʪʦʧʝʜʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ. Cu-CaP-1H - ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ, ʦʙʨʘʙʦʪʝʥʘ ʩ 

ʤʝʜ ʠ ʢʘʣʮʠʝʚ ʬʦʩʬʘʪ, ʩʣʝʜ 1-ʯʘʩʦʚʘ ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʚʠʨʫʩʘ, ʥʘʙʣʶʜʘʚʘ ʩʝ ʟʥʘʯʠʪʝʣʥʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʠʥʬʝʢʮʠʦʟʥʦʩʪʪʘ (ʜʦ 6-log ). Cu-CaP-0H ʠ CON-SS-0H ʩʣʫʞʘʪ ʢʘʪʦ 

ʢʦʥʪʨʦʣʥʠ ʨʝʬʝʨʝʥʪʥʠ ʦʙʨʘʟʮʠ, ʦʪʨʘʟʷʚʘʱʠ ʤʠʥʠʤʘʣʥʘ ʘʥʪʠʚʠʨʫʩʥʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥ ʢʦʥʪʘʢʪ. CON-SS-1H ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʝʦʙʨʘʙʦʪʝʥʘ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ ʩʣʝʜ 

1-ʯʘʩʦʚʘ ʠʥʢʫʙʘʮʠʷ. ɼʘʥʥʠʪʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʚʨʝʤʝ-ʟʘʚʠʩʠʤ ʘʥʪʠʚʠʨʫʩʝʥ ʝʬʝʢʪ, 

ʩʧʝʮʠʬʠʯʝʥ ʟʘ ʧʦʚʲʨʭʥʦʩʪʪʘ Cu-CaP. ʈʲʢʦʚʦʜʠʪʝʣ: ʜʦʮ. ʜ-ʨ ɸ. ɼʘʩʢʘʣʦʚʘ. 

 
SEM ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʢʘʟʚʘʱʠ, LIPSS ʩʪʨʫʢʪʫʨʠ, ʬʦʨʤʠʨʘʥʠ ʯʨʝʟ ʬʝʤʪʦʩʝʢʫʥʜʥʦ ʣʘʟʝʨʥʦ 

ʦʙʣʲʯʚʘʥʝ, ʦʩʪʘʚʘʱʠ ʷʩʥʦ ʨʘʟʣʠʯʠʤʠ ʩʣʝʜ ʧʨʦʮʝʩʘ ʥʘ ʤʘʛʥʝʪʨʦʥʥʦ ʨʘʟʧʨʘʰʚʘʥʝ ʠ 

ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʨʠʩʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʢʘʣʮʠʝʚ ʬʦʩʬʘʪ ʚʦʜʝʱʦ ʜʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʡʝʨʘʨʭʠʯʥʠ 

ʧʦʚʲʨʭʥʦʩʪʠ ʚʲʨʭʫ ʠʤʧʣʘʥʪʠ ʦʪ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ ʩ ʧʦʜʦʙʨʝʥʘ ʙʠʦʘʢʪʠʚʥʦʩʪ. 

MDBK ʢʣʝʪʢʠ ʠʥʬʝʢʪʠʨʘʥʠ ʩ IAV ʚʠʨʫʩ, ʩʣʝʜ 1-ʯʘʩʦʚ ʢʦʥʪʘʢʪ ʩ ʧʦʚʲʨʭʥʦʩʪʠ ʦʪ 

ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ 

ʀʥʩʪʠʪʫʪ ʧʦ ʦʧʪʠʯʝʩʢʠ ʤʘʪʝʨʠʘʣʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. WS2 ʚʲʚ ʚʠʜ ʥʘ ʤʦʥʦ- ʠ ʥʷʢʦʣʢʦ ʩʣʦʷ 

ʝ ʧʦʣʫʯʝʥ ʯʨʝʟ ʨʝʘʢʮʠʷ ʥʘ S ʩ WO3, ʠʟʧʦʣʟʚʘʡʢʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʜʣʦʞʢʘʪʘ 

ʩ ʥʘʪʨʠʝʚ ʩʫʣʬʠʜ (Na2S), ʢʦʡʪʦ ʝ ʚ ʨʦʣʷʪʘ ʥʘ ʠʟʪʦʯʥʠʢ ʥʘ H2S, ʦʩʠʛʫʨʷʚʘʡʢʠ ʝʬʝʢʪʠʚʝʥ, 
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ʝʚʪʠʥ ʠ ʝʢʦʣʦʛʠʯʝʥ ʤʝʪʦʜ ʟʘ ʧʦʣʫʯʘʚʘʥʝ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʨʝʥʪʛʝʥʦʚʘ ʜʠʬʨʘʢʮʠʷ, ʘʪʦʤʥʦ-

ʩʠʣʦʚʘ ʤʠʢʨʦʩʢʦʧʠʷ ʠ ʈʘʤʘʥ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʧʦʪʚʲʨʞʜʘʚʘ, ʯʝ ʧʦʣʫʯʝʥʠʪʝ ʦʙʨʘʟʮʠ ʩʝ 

ʩʲʩʪʦʷʪ ʦʪ S-W-S ʤʦʥʦʩʣʦʡ. ɼʝʤʦʥʩʪʨʠʨʘʥʦ ʝ ʚʲʨʪʝʥʝ ʥʘ ʨʘʚʥʠʥʘʪʘ ʥʘ ʧʦʣʷʨʠʟʘʮʠʷ ʧʨʠ  

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʠʨʘʥʘ ʩʚʝʪʣʠʥʘ ʧʨʝʟ WS2, ʢʦʝʪʦ ʨʘʟʢʨʠʚʘ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʠʣʦʞʝʥʠʷ ʢʘʪʦ ʫʣʪʨʘʪʲʥʢʠ ʦʧʪʠʯʥʠ ʝʣʝʤʝʥʪʠ (flat optics).  ʈʲʢʦʚʦʜʠʪʝʣ 

ʥʘ ʢʦʣʝʢʪʠʚʘ: ʧʨʦʬ. ʜʥ ɺ. ʄʘʨʠʥʦʚʘ. 

 
ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ Na S-ʧʦʜʧʦʤʦʛʥʘʪ CVD ʩʠʥʪʝʟ, ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʚʠʩʦʢʦʢʨʠʩʪʘʣʥʠ 2D WS  ʣʶʩʧʠ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʦʧʪʠʯʥʠ ʩʚʦʡʩʪʚʘ ʠ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʫʣʪʨʘʪʲʥʢʠ ʦʧʪʦʝʣʝʢʪʨʦʥʥʠ ʫʩʪʨʦʡʩʪʚʘ 

ʂʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʦʧʪʠʯʥʘ ʢʦʭʝʨʝʥʪʥʘ ʪʦʤʦʛʨʘʬʠʷ ʚʲʚ ʌʫʨʠʝ ʦʙʣʘʩʪʪʘ 

(FD-OCT) ʨʘʟʯʠʪʘʪ ʥʘ ʨʝʩʝʤʧʣʠʨʘʥʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʥʘ ʚʲʣʥʦʚʦʪʦ ʯʠʩʣʦ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʜʲʣʙʦʯʠʥʥʠʷ ʧʨʦʬʠʣ. ʊʦʚʘ ʠʟʠʩʢʚʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʭʘʨʜʫʝʨʥʠ ʨʝʩʫʨʩʠ ʠʣʠ ʫʚʝʣʠʯʘʚʘ 

ʩʲʱʝʩʪʚʫʚʘʱʘʪʘ ʠʟʯʠʩʣʠʪʝʣʥʘ ʩʣʦʞʥʦʩʪ. ʆʩʚʝʥ ʪʦʚʘ, OCT ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʩʘ ʤʦʜʫʣʠʨʘʥʠ 

ʦʪ ʩʧʝʢʲʣ ʰʫʤ ʧʦʨʘʜʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʭʝʨʝʥʪʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʩʚʝʪʣʠʥʘ. ʇʨʝʜʣʦʞʝʥ ʝ 

ʦʧʨʦʩʪʝʥ ʠ ʠʟʯʠʩʣʠʪʝʣʥʦ ʝʬʝʢʪʠʚʝʥ ʧʦʜʭʦʜ, ʙʘʟʠʨʘʥ ʥʘ ʜʲʣʙʦʢʦ ʦʙʫʯʝʥʠʝ (Deep Learning, 

DL), ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʨʝʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʥʘ OCT ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʝʜʫʮʠʨʘʥ ʩʧʝʢʲʣ ʰʫʤ 

ʜʠʨʝʢʪʥʦ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʥʘ ʜʲʣʞʠʥʘʪʘ ʥʘ ʚʲʣʥʘʪʘ (ɚ-ʧʨʦʩʪʨʘʥʩʪʚʦ). ɿʘ ʮʝʣʠʪʝ ʥʘ 

ʨʝʢʦʥʩʪʨʫʠʨʘʥʝʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʚʝ ʤʨʝʞʠ ʦʪ ʪʠʧ ʝʥʢʦʜʝʨïʜʝʢʦʜʝʨ, ʘ 

ʠʤʝʥʥʦ ʢʦʥʚʦʣʶʮʠʦʥʥʘ ʥʝʚʨʦʥʥʘ ʤʨʝʞʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʦʙʣʘʩʪ (SD-CNN) ʠ 

ʢʦʥʚʦʣʶʮʠʦʥʥʘ ʥʝʚʨʦʥʥʘ ʤʨʝʞʘ ʚʲʚ ʌʫʨʠʝ ʦʙʣʘʩʪʪʘ (FD-CNN). SD-CNN ʠʟʧʦʣʟʚʘ ʩʠʣʥʦ 

ʜʝʛʨʘʜʠʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʌʫʨʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʠʥʪʝʨʬʝʨʝʥʯʥʠʪʝ 

ʠʚʠʮʠ ʚ ɚ-ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʟʘ ʜʘ ʚʲʟʩʪʘʥʦʚʠ ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʩʪʨʫʢʪʫʨʠ, ʢʘʪʦ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʧʦʪʠʩʢʘ ʥʝʞʝʣʘʥʠʷ ʰʫʤ. FD-CNN ʥʘʜʛʨʘʞʜʘ ʪʦʟʠ ʨʝʟʫʣʪʘʪ, ʢʘʪʦ 

ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʜʦʙʨʷʚʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʯʨʝʟ ʦʧʪʠʤʠʟʘʮʠʷ ʚʲʚ ʌʫʨʠʝ 

ʦʙʣʘʩʪʪʘ (FD). ɽʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʷ ʤʝʪʦʜ ʝ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʢʘʢʪʦ ʢʦʣʠʯʝʩʪʚʝʥʦ, 

ʪʘʢʘ ʠ ʚʠʟʫʘʣʥʦ ʯʨʝʟ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ ʠ ʚʠʩʦʢʦʢʦʥʪʨʘʩʪʥʠ OCT 

ʠʟʦʙʨʘʞʝʥʠʷ. ʆʩʚʝʥ ʪʦʚʘ ʝ ʠʣʶʩʪʨʠʨʘʥʦ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʩʣʦʞʥʦʩʪ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ DL ʤʦʜʝʣʠʪʝ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʧʦʩʪʘʚʷ ʦʩʥʦʚʘ ʟʘ ʙʲʜʝʱʠ 

ʠʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʧʪʠʯʥʘʪʘ ʢʦʭʝʨʝʥʪʥʘ ʪʦʤʦʛʨʘʬʠʷ. ʈʲʢʦʚʦʜʠʪʝʣʠ: ʜʦʮ. ʜ-ʨ ɺ. 

ʄʘʜʞʘʨʦʚʘ ʠ ʜʬʥ ɽ. ʉʪʦʡʢʦʚʘ. 
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ʀʥʩʪʠʪʫʪ ʧʦ ʤʠʥʝʨʘʣʦʛʠʷ ʠ ʢʨʠʩʪʘʣʦʛʨʘʬʠʷ. ʊʝʢʩʪʠʣʥʠʪʝ ʙʘʛʨʠʣʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʫʩʪʦʡʯʠʚʠ ʠ ʪʨʫʜʥʦ ʨʘʟʛʨʘʜʠʤʠ ʟʘʤʲʨʩʠʪʝʣʠ ʥʘ ʚʦʜʥʠʪʝ ʙʘʩʝʡʥʠ, ʢʦʝʪʦ ʦʙʫʩʣʘʚʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʥʦʚʠ ʝʬʝʢʪʠʚʥʠ ʤʘʪʝʨʠʘʣʠ ʟʘ ʪʷʭʥʦʪʦ ʦʪʩʪʨʘʥʷʚʘʥʝ. ʅʘʩʪʦʷʱʦʪʦ 

ʠʟʩʣʝʜʚʘʥʝ ʨʘʟʛʣʝʞʜʘ ʠʥʪʝʨʝʩʝʥ ʢʣʘʩ ʘʤʦʨʬʥʠ ʧʦʨʝʩʪʠ ʤʘʪʝʨʠʘʣʠ ï ʝʤʙʨʠʦʥʘʣʥʠ ʟʝʦʣʠʪʠ 

ï ʢʦʠʪʦ ʟʘ ʧʨʲʚ ʧʲʪ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʘʜʩʦʨʙʮʠʷ ʥʘ ʙʘʛʨʠʣʥʠ ʤʦʣʝʢʫʣʠ ʦʪ ʤʦʜʝʣʥʠ 

ʟʘʤʲʨʩʝʥʠ ʚʦʜʠ. ɺʘʞʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʝʤʙʨʠʦʥʘʣʥʠʪʝ ʟʝʦʣʠʪʠ ʩʘ ʪʷʭʥʘʪʘ 

ʥʘʥʦʨʘʟʤʝʨʥʦʩʪ, ʧʦʚʠʰʝʥʘ ʧʦʚʲʨʭʥʦʩʪʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʡʝʨʘʨʭʠʯʥʘ ʧʦʨʴʦʟʥʦʩʪ. 

ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʪʝʟʠ ʢʘʯʝʩʪʚʘ ʙʣʘʛʦʧʨʠʷʪʩʪʚʘ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʛʦʣʝʤʠ ʦʨʛʘʥʠʯʥʠ 

ʤʦʣʝʢʫʣʠ ʚ ʧʦʨʠʪʝ ʥʘ ʝʤʙʨʠʦʥʘʣʥʠʪʝ ʟʝʦʣʠʪʠ, ʢʦʝʪʦ ʩʚʦʡʩʪʚʦ ʧʨʠ ʢʨʠʩʪʘʣʥʠʪʝ ʟʝʦʣʠʪʠ ʝ 

ʩʠʣʥʦ ʦʛʨʘʥʠʯʝʥʦ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʦʢʘʟʘʥʦ, ʯʝ ʯʨʝʟ ʮʝʣʝʥʘʩʦʯʝʥ ʢʦʥʪʨʦʣ 

ʚʲʨʭʫ ʭʠʤʠʯʥʠʷ ʩʲʩʪʘʚ ʧʨʠ ʩʠʥʪʝʟʘ ʥʘ ʝʤʙʨʠʦʥʘʣʥʠʪʝ ʟʝʦʣʠʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘʪ 

ʩʪʨʫʢʪʫʨʥʠʪʝ ʠ ʘʜʩʦʨʙʮʠʦʥʥʠʪʝ ʠʤ ʩʚʦʡʩʪʚʘ. ʉʨʘʚʥʝʥʠ ʩ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠʷ ʟʝʦʣʠʪ ï 

ZSM-5 (ʧʦʣʫʯʝʥ ʦʪ ʩʲʱʘʪʘ ʠʟʭʦʜʥʘ ʩʠʩʪʝʤʘ), ʝʤʙʨʠʦʥʘʣʥʠʪʝ ʟʝʦʣʠʪʠ ʧʨʠʪʝʞʘʚʘʪ ʧʦ-ʛʦʣʷʤ 

ʘʜʩʦʨʙʮʠʦʥʝʥ ʢʘʧʘʮʠʪʝʪ, ʧʦ-ʙʲʨʟʘ ʩʢʦʨʦʩʪ ʥʘ ʘʜʩʦʨʙʮʠʷʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʤʥʦʛʦʢʨʘʪʥʘ 

ʨʝʛʝʥʝʨʘʮʠʷ ʙʝʟ ʧʨʦʤʷʥʘ ʚ ʝʬʝʢʪʠʚʥʦʩʪʪʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʘʞʝʥ ʥʘʫʯʝʥ 

ʧʨʠʥʦʩ, ʪʲʡ ʢʘʪʦ ʨʘʟʰʠʨʷʚʘ ʨʘʟʙʠʨʘʥʝʪʦ ʟʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʥʘ ʧʦʨʝʩʪʠʪʝ ʤʘʪʝʨʠʘʣʠ. ʆʪ ʦʙʱʝʩʪʚʝʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʨʝʟʫʣʪʘʪʠʪʝ ʨʘʟʢʨʠʚʘʪ 

ʨʝʘʣʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʦ-ʝʬʝʢʪʠʚʥʠ ʠ ʫʩʪʦʡʯʠʚʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʧʨʝʯʠʩʪʚʘʥʝ ʥʘ ʚʦʜʠ, ʜʦʧʨʠʥʘʩʷʱʠ ʟʘ ʦʧʘʟʚʘʥʝ ʥʘ ʚʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʝʢʦʣʦʛʠʯʥʠʷ ʥʘʪʠʩʢ, ʩʚʲʨʟʘʥ ʩ ʠʥʜʫʩʪʨʠʘʣʥʦʪʦ ʟʘʤʲʨʩʷʚʘʥʝ. ʈʲʢʦʚʦʜʠʪʝʣ ʥʘ ʢʦʣʝʢʪʠʚʘ: 

ʜʦʮ. ʜ-ʨ ʈ. ʈʫʩʝʚ ʩ ʢʦʣʝʢʪʠʚ: ʜʦʮ. ʜ-ʨ ʍʨ. ʃʘʟʘʨʦʚʘ ʠ ʩʪʫʜʝʥʪ ʄ. ɸʥʛʝʣʦʚʘ. 

 

 

 

ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ 

ʥʘ ʝʤʙʨʠʦʥʘʣʝʥ ʟʝʦʣʠʪ 

ʢʘʪʦ ʚʠʩʦʢʦʝʬʝʢʪʠʚʝʥ 

ʘʜʩʦʨʙʝʥʪ ʟʘ 

ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ 

ʤʝʪʠʣʝʥʦʚʦ ʩʠʥʴʦ ʦʪ 

ʚʦʜʥʘ ʩʨʝʜʘ 
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ʉʲʟʜʘʜʝʥ e ʥʦʚ, ʝʢʦʣʦʛʠʯʝʥ ʮʠʤʝʥʪ, ʥʘʧʨʘʚʝʥ ʠʟʮʷʣʦ ʦʪ ʦʪʧʘʜʲʯʥʠ ʤʘʪʝʨʠʘʣʠ. ɼʚʘ 

ʦʩʪʘʪʲʢʘ ʦʪ ʠʥʜʫʩʪʨʠʷʪʘ ʠ ʟʝʤʝʜʝʣʠʝʪʦ ï ʰʣʘʢʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʩʪʦʤʘʥʘ ʠ ʧʝʧʝʣ ʦʪ 

ʠʟʛʦʨʝʥʠ ʩʣʲʥʯʦʛʣʝʜʦʚʠ ʣʶʩʧʠ, ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ ʩʪʨʦʠʪʝʣʝʥ ʤʘʪʝʨʠʘʣ. ʈʘʟʨʘʙʦʪʝʥʠʷʪ 

ʮʠʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʣʢʘʣʥʦ-ʘʢʪʠʚʠʨʘʥʦ ʩʚʲʨʟʚʘʱʦ ʚʝʱʝʩʪʚʦ ʩ ʥʠʩʲʢ ʚʲʛʣʝʨʦʜʝʥ 

ʦʪʧʝʯʘʪʲʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʘ ʟʘʤʝʥʠ ʯʘʩʪ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʮʠʤʝʥʪʠ ʚ ʫʩʪʦʡʯʠʚʦʪʦ 

ʩʪʨʦʠʪʝʣʩʪʚʦ. ɿʘ ʧʲʨʚʠ ʧʲʪ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʧʝʧʝʣʪʘ ʦʪ ʩʣʲʥʯʦʛʣʝʜʦʚʠ ʣʶʩʧʠ ʤʦʞʝ ʜʘ 

ʬʫʥʢʮʠʦʥʠʨʘ ʢʘʪʦ ʝʬʝʢʪʠʚʝʥ ʪʚʲʨʜ ʘʣʢʘʣʝʥ ʘʢʪʠʚʘʪʦʨ. ʋʩʪʘʥʦʚʝʥ ʝ ʤʝʭʘʥʠʟʤʲʪ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʘʪʘ ʦʪʧʘʜʲʯʥʠ ʤʘʪʝʨʠʘʣʘ, ʢʦʡʪʦ ʚʦʜʠ ʜʦ ʫʩʢʦʨʝʥʦ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʚʘʥʝ ʠ ʧʦʜʦʙʨʝʥʠ ʥʘʯʘʣʥʠ ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ 

ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʤʦʥʦʟʘʤʝʩʪʝʥʠ ʢʘʣʮʠʝʚʦ-ʘʣʫʤʠʥʘʪʥʠ ʭʠʜʨʘʪʠ, ʪ. ʥʘʨ AFm-ʬʘʟʠ (ʢʘʪʦ 

ʭʠʜʨʦʢʘʣʫʤʠʪ). ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʘʣʢʘʣʥʦ-ʘʢʪʠʚʠʨʘʥʠ ʤʘʪʝʨʠʘʣʠ, 

ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʝʜʥʦʢʦʤʧʦʥʝʥʪʥʘ ï ʛʦʪʦʚ ʩʫʭ ʧʨʘʭ, ʢʦʡʪʦ ʩʝ ʚʪʚʲʨʜʷʚʘ ʩʘʤʦ ʩ 

ʜʦʙʘʚʷʥʝ ʥʘ ʚʦʜʘ, ʧʦʜʦʙʥʦ ʥʘ ʦʙʠʢʥʦʚʝʥʠʷ ʮʠʤʝʥʪ. ʈʲʢʦʚʦʜʠʪʝʣ: ʜʦʮ. ʜ-ʨ ɸ. ʅʠʢʦʣʦʚ ʩ 

ʢʦʣʝʢʪʠʚ: ʧʨʦʬ. ʜ-ʨ ɺʣ. ʂʦʩʪʦʚ, ʜʦʮ. ʜ-ʨ ʅ. ʇʝʪʨʦʚʘ, ʛʣ. ʘʩ. ʜ-ʨ ʃ. ʎʚʝʪʘʥʦʚʘ, ʯʣ. ʢʦʨ. ʜʛʥ 

ʉ. ɺʘʩʠʣʝʚ, ʧʨʦʬ. ʈ. ʊʠʪʦʨʝʥʢʦʚʘ. 

 
ʇʨʠʥʮʠʧʥʘ ʩʭʝʤʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʢʦʣʦʛʠʯʝʥ ʮʠʤʝʥʪ ʙʘʟʠʨʘʥʘ ʠʟʮʷʣʦ ʥʘ 

ʠʥʜʫʩʪʨʠʘʣʥʠ ʦʪʧʘʜʲʮʠ ï ʰʣʘʢʘ ʦʪ ʨʘʬʠʥʠʨʘʥʝʪʦ ʥʘ ʩʪʦʤʘʥʘ (Ladle slag)  

ʠ ʣʝʪʷʱʘ ʧʝʧʝʣ ʦʪ ʩʣʲʥʯʦʛʣʝʜʦʚʠ ʣʶʩʧʠ 

ʀʥʩʪʠʪʫʪ ʧʦ ʤʝʪʘʣʦʟʥʘʥʠʝ, ʩʲʦʨʲʞʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩ ʮʝʥʪʲʨ ʧʦ ʭʠʜʨʦ- ʠ 

ʘʝʨʦʜʠʥʘʤʠʢʘ. ʀʟʩʣʝʜʚʘʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʚʨʝʤʝʪʦ ʥʘ ʚʦʜʦʨʦʜʥʦ ʥʘʩʠʱʘʥʝ ʚʲʨʭʫ 

ʤʝʭʘʥʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʥʠʩʢʦʚʲʛʣʝʨʦʜʥʘ ʬʝʨʠʪʥʦ-

ʧʝʨʣʠʪʥʘ ʩʪʦʤʘʥʘ, ʝʢʩʧʣʦʘʪʠʨʘʥʘ ʧʦʚʝʯʝ ʦʪ 30 ʛʦʜʠʥʠ ʚ ʛʘʟʦʧʨʝʥʦʩʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʨʠʨʦʜʝʥ 

ʛʘʟ. ʆʙʨʘʟʮʠʪʝ ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ in situ ʝʣʝʢʪʨʦʭʠʤʠʯʥʦ ʚʦʜʦʨʦʜʥʦ ʥʘʩʠʱʘʥʝ ʩ ʨʘʟʣʠʯʥʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ, ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʠʟʧʠʪʚʘʥʠʷ ʥʘ ʦʧʲʥ. ɺʲʧʨʝʢʠ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʢʠʪʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʚʦʜʦʨʦʜ (CH å 4,0 ppm), ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʩʲʱʝʩʪʚʝʥʠ 

ʧʨʦʤʝʥʠ ʚ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʨʘʟʨʫʰʘʚʘʥʝʪʦ. ʌʨʘʢʪʦʛʨʘʬʩʢʠʷʪ ʠ TEM ʘʥʘʣʠʟʲʪ ʨʘʟʢʨʠʚʘʪ 

ʷʩʝʥ ʧʨʝʭʦʜ ʦʪ ʧʣʘʩʪʠʯʥʦ ʨʘʟʨʫʰʘʚʘʥʝ ʧʨʠ ʥʝʥʘʩʠʪʝʥʠʪʝ ʦʙʨʘʟʮʠ ʢʲʤ ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ 

ʢʨʝʭʢʠ ʤʝʭʘʥʠʟʤʠ ʥʘ ʨʘʟʨʫʰʘʚʘʥʝ ï ʢʚʘʟʠʨʘʟʮʝʧʚʘʥʝ, ʠʥʪʝʨʢʨʠʩʪʘʣʥʦ ʠ ʪʨʘʥʩʢʨʠʩʪʘʣʥʦ ï 

ʧʨʠ ʚʦʜʦʨʦʜʥʦ ʥʘʩʠʪʝʥʠʪʝ ʦʙʨʘʟʮʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʚʨʝʤʝʟʘʚʠʩʠʤʠ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʠ ʠʟʤʝʥʝʥʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʦʚʠʰʝʥʘ ʧʣʲʪʥʦʩʪ ʥʘ ʜʠʩʣʦʢʘʮʠʠʪʝ ʠ 

ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʨʠʟʤʘʪʠʯʥʠ ʜʠʩʣʦʢʘʮʠʦʥʥʠ ʢʦʥʪʫʨʠ (loop debris), ʦʩʦʙʝʥʦ ʚʲʚ ʬʝʨʠʪʥʘʪʘ 

ʬʘʟʘ. ʇʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʥʘʩʠʱʘʥʝ ʚʦʜʠ ʜʦ ʠʥʪʝʥʟʠʬʠʮʠʨʘʥʦ ʫʣʘʚʷʥʝ ʥʘ ʚʦʜʦʨʦʜ ʥʘ 

ʛʨʘʥʠʮʠʪʝ ʬʝʨʠʪïʮʝʤʝʥʪʠʪ, ʧʦ ʟʲʨʥʝʥʠʪʝ ʛʨʘʥʠʮʠ ʠ ʚ ʷʜʨʘʪʘ ʥʘ ʜʠʩʣʦʢʘʮʠʠʪʝ, ʢʦʝʪʦ 
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ʜʦʧʨʠʥʘʩʷ ʟʘ ʣʦʢʘʣʥʘ ʢʨʝʭʢʦʩʪ. TEM ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʢʘʟʚʘʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʘ ʘʢʪʠʚʘʮʠʷ ʥʘ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʚʦʜʦʨʦʜʥʘ ʢʨʝʭʢʦʩʪ: ʧʲʨʚʦʥʘʯʘʣʥʦ 

ʜʦʤʠʥʠʨʘ ʤʝʭʘʥʠʟʤʲʪ ʥʘ ʚʦʜʦʨʦʜʥʦ ʫʩʠʣʝʥʘ ʣʦʢʘʣʠʟʠʨʘʥʘ ʧʣʘʩʪʠʯʥʦʩʪ (HELP) ʚʲʚ 

ʬʝʨʠʪʥʠʪʝ ʟʲʨʥʘ, ʧʦʩʣʝʜʚʘʥ ʦʪ ʤʝʭʘʥʠʟʤʘ ʥʘ ʚʦʜʦʨʦʜʥʦ ʫʩʠʣʝʥʘ ʜʝʢʦʭʝʟʠʷ (HEDE), 

ʦʩʦʙʝʥʦ ʥʘ ʛʨʘʥʠʮʠʪʝ ʬʝʨʠʪ/ʮʝʤʝʥʪʠʪ ʚ ʧʝʨʣʠʪʥʠʪʝ ʢʦʣʦʥʠʠ. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʚʦʜʦʨʦʜʥʦ ʥʘʩʠʱʘʥʝ ʚʦʜʠ ʜʦ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʜʝʬʝʢʪʠ, ʬʠʢʩʠʨʘʥʝ ʥʘ 

ʜʠʩʣʦʢʘʮʠʠʪʝ ʠ ʨʘʟʩʚʲʨʟʚʘʥʝ ʧʦ ʤʝʞʜʫʬʘʟʥʠʪʝ ʛʨʘʥʠʮʠ, ʢʦʝʪʦ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʫʩʢʦʨʷʚʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʨʘʟʨʫʰʘʚʘʥʝʪʦ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʜʘʚʘ ʮʝʥʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʜʝʛʨʘʜʘʮʠʷ ʥʘ ʬʝʨʠʪʥʦ-ʧʝʨʣʠʪʥʠʪʝ ʩʪʦʤʘʥʠ, ʠʟʣʦʞʝʥʠ ʥʘ ʚʦʜʦʨʦʜ, ʢʘʪʦ 

ʧʦʜʯʝʨʪʘʚʘ ʢʣʶʯʦʚʘʪʘ ʨʦʣʷ ʥʘ ʚʨʝʤʝʪʦ ʥʘ ʥʘʩʠʱʘʥʝ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʦʪ 

ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʦʮʝʥʢʘ ʥʘ ʥʘʜʝʞʜʥʦʩʪʪʘ ʥʘ ʝʢʩʧʣʦʘʪʠʨʘʥʠ ʪʨʲʙʦʧʨʦʚʦʜʥʠ 

ʩʪʦʤʘʥʠ ʠ ʟʘ ʥʘʩʦʯʚʘʥʝ ʥʘ ʪʷʭʥʦʪʦ ʙʝʟʦʧʘʩʥʦ ʧʦʚʪʦʨʥʦ ʠʟʧʦʣʟʚʘʥʝ ʚ ʙʲʜʝʱʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʪʨʘʥʩʧʦʨʪ ʥʘ ʚʦʜʦʨʦʜ. ʈʲʢʦʚʦʜʠʪʝʣ ʥʘ ʢʦʣʝʢʪʠʚʘ: ʧʨʦʬ. ʜ-ʨ ʀ. 

ʂʘʮʘʨʦʚ. 

ʈʘʟʨʘʙʦʪʢʘʪʘ ʝ ʧʨʦʪʦʪʠʧ ʥʘ ʜʲʥʥʘ ʩʠʩʪʝʤʘ ʩ ʨʘʜʠʦʙʫʡ ʩ ʘʜʘʧʪʠʚʥʘ ʧʨʦʤʝʥʷʝʤʘ 

ʦʧʪʠʤʘʣʥʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ, ʢʦʷʪʦ ʜʘ ʦʪʯʠʪʘ, ʟʘʧʠʩʚʘ ʠ ʧʨʝʜʘʚʘ 

ʧʝʨʠʦʜʠʯʥʦ/ʦʧʝʨʘʪʠʚʥʦ ʧʦ ʨʘʜʠʦʢʘʥʘʣ ʭʠʜʨʦʬʠʟʠʯʥʠ, ʭʠʜʨʦʭʠʤʠʯʥʠ, ʙʠʦʣʦʛʠʯʥʠ ʠ 

ʝʢʦʣʦʛʠʯʥʠ ʜʘʥʥʠ ʟʘ ʤʦʨʩʢʘʪʘ ʩʨʝʜʘ ʚʲʚ ʬʫʥʢʮʠʷ ʦʪ ʜʲʣʙʦʯʠʥʘʪʘ. ʊʦʚʘ ʝ ʠʥʪʝʣʠʛʝʥʪʥʘ 

ʧʦʜʚʦʜʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʩʣʝʜʠ ʢʘʢʚʦ ʩʝ ʩʣʫʯʚʘ ʚ ʤʦʨʝʪʦ ï ʢʘʢʪʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʰʫʤʘ, 

ʪʘʢʘ ʠ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʚʦʜʥʘʪʘ ʩʨʝʜʘ. ʊʷ ʝ ʩʲʟʜʘʜʝʥʘ ʩ ʮʝʣ ʧʦ-ʜʦʙʨʘ ʟʘʱʠʪʘ ʥʘ ʤʦʨʩʢʠ ʠ 

ʢʨʘʡʙʨʝʞʥʠ ʟʦʥʠ, ʢʘʢʪʦ ʠ ʟʘ ʝʢʦʣʦʛʠʯʝʥ ʠ ʪʝʭʥʠʯʝʩʢʠ ʤʦʥʠʪʦʨʠʥʛ. ʉʠʩʪʝʤʘʪʘ ʩʝ ʧʦʩʪʘʚʷ 

ʥʘ ʤʦʨʩʢʦʪʦ ʜʲʥʦ, ʘ ʢʲʤ ʥʝʷ ʝ ʩʚʲʨʟʘʥ ʨʘʜʠʦʙʫʡ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʠʟʧʣʫʚʘ ʜʦ ʧʦʚʲʨʭʥʦʩʪʪʘ. 

ɺ ʥʦʨʤʘʣʝʥ ʨʝʞʠʤ ʪʷ Ăʩʣʫʰʘñ ʤʦʨʝʪʦ ʠ ʟʘʧʠʩʚʘ ʝʩʪʝʩʪʚʝʥʠʷ ʬʦʥʦʚ ʰʫʤ; ʠʟʤʝʨʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʣʝʥʦʩʪ ʠ ʥʘʣʷʛʘʥʝ ʥʘ ʚʦʜʘʪʘ. ʂʦʛʘʪʦ ʦʙʘʯʝ ʩʝ ʧʦʷʚʠ ʥʝʦʙʠʯʘʝʥ ʰʫʤ 

(ʥʘʧʨʠʤʝʨ ʦʪ ʢʦʨʘʙ, ʧʦʜʚʦʜʝʥ ʘʧʘʨʘʪ, ʥʝʟʘʢʦʥʝʥ ʨʠʙʦʣʦʚ ʠʣʠ ʜʦʨʠ ʪʝʯ ʦʪ ʪʨʲʙʦʧʨʦʚʦʜ) 

ʩʠʩʪʝʤʘʪʘ: ʨʘʟʧʦʟʥʘʚʘ ʘʥʦʤʘʣʠʷʪʘ; ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʜʝʡʩʪʚʘ ʨʘʜʠʦʙʫʷ; ʨʘʜʠʦʙʫʷʪ ʠʟʧʣʫʚʘ ʠ 

ʠʟʧʨʘʱʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʧʦ ʨʘʜʠʦʚʨʲʟʢʘ ʢʲʤ ʙʨʝʛʦʚʘ ʩʪʘʥʮʠʷ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʊʘʟʠ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʚʘ ʨʘʥʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʨʠʩʢʦʚʠ ʩʠʪʫʘʮʠʠ ʚ ʤʦʨʝʪʦ, ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʥʝʟʘʢʦʥʥʠ 

ʜʝʡʥʦʩʪʠ, ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʰʫʤʘ ʚʲʨʭʫ ʤʦʨʩʢʠ ʞʠʚʦʪʥʠ, ʩʲʙʠʨʘʥʝ ʥʘ ʮʝʥʥʠ 

ʜʘʥʥʠ ʟʘ ʭʠʜʨʦʣʦʛʠʯʥʘʪʘ ʦʙʩʪʘʥʦʚʢʘ, ʢʦʝʪʦ ʷ ʧʨʘʚʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʠʥʩʪʨʫʤʝʥʪ ʟʘ 

ʩʠʛʫʨʥʦʩʪ, ʝʢʦʣʦʛʠʷ ʠ ʥʘʫʢʘ. ʉʠʩʪʝʤʘʪʘ ʨʘʙʦʪʠ ʘʚʪʦʥʦʤʥʦ ʠ ʜʲʣʛʦʩʨʦʯʥʦ ʧʦʜ ʚʦʜʘ; 

ʨʘʜʠʦʙʫʷʪ ʩʘʤ ʠʟʙʠʨʘ ʦʧʪʠʤʘʣʥʘ ʜʲʣʙʦʯʠʥʘ, ʟʘ ʜʘ Ăʯʫʚʘñ ʥʘʡ-ʜʦʙʨʝ, ʘ ʜʘʥʥʠʪʝ ʩʝ ʧʨʝʜʘʚʘʪ 

ʙʝʟʞʠʯʥʦ, ʙʝʟ ʥʫʞʜʘ ʦʪ ʢʘʙʝʣʠ ʜʦ ʙʨʝʛʘ ʢʘʪʦ ʩʝ ʧʦʩʪʘʚʷ ʠ ʧʨʠʙʠʨʘ ʣʝʩʥʦ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʚʦʜʦʣʘʟʠ. ʈʘʟʨʘʙʦʪʢʘʪʘ ʧʝʯʝʣʠ ʅʘʛʨʘʜʘ Ăɺʘʨʥʘñ 2025 ʟʘ ʪʝʭʥʠʯʝʩʢʠ ʥʘʫʢʠ, 

ʨʝʛʠʩʪʨʠʨʘʥʘ ʝ ʢʘʪʦ ʧʦʣʝʟʝʥ ʤʦʜʝʣ ʠ ʝ ʚʢʣʶʯʝʥʘ ʝ ʢʘʪʦ ʪʝʭʥʦʣʦʛʠʷ ʚ ʧʨʦʝʢʪ ʥʘ ʅɸʊʆ ʟʘ 

ʩʠʛʫʨʥʦʩʪ ʥʘ ʤʦʨʩʢʠ ʧʨʠʩʪʘʥʠʱʘ. ʈʲʢʦʚʦʜʠʪʝʣ ʥʘ ʢʦʣʝʢʪʠʚʘ: ʜʦʮ. ʜ-ʨ ɼ. ɼʠʤʠʪʨʦʚ. 

 

ʀʥʩʪʠʪʫʪ ʧʦ ʦʙʱʘ ʠ ʥʝʦʨʛʘʥʠʯʥʘ ʭʠʤʠʷ. ʂʘʪʘʣʠʪʠʯʥʦʪʦ ʠ ʙʠʦʤʝʜʠʮʠʥʩʢʦʪʦ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʮʝʨʠʝʚʠʷ ʜʠʦʢʩʠʜ (CeO ) ʠ ʤʘʪʝʨʠʘʣʠ ʥʘ ʥʝʛʦʚʘ ʦʩʥʦʚʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʚ 

ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʪ ʣʝʩʥʦʪʦ ʧʨʝʚʢʣʶʯʚʘʥʝ ʤʝʞʜʫ ʩʪʝʧʝʥʠʪʝ ʥʘ ʦʢʠʩʣʝʥʠʝ Ceį  ʠ Ce  ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʪʝʭʥʠʪʝ ʩʚʦʡʩʪʚʘ ʩʠʣʥʦ ʟʘʚʠʩʷʪ ʦʪ 

ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʯʘʩʪʠʮʠʪʝ ʦʪ ʮʝʨʠʝʚ ʜʠʦʢʩʠʜ. ɿʘʪʦʚʘ ʝ ʚʘʞʥʦ in situ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷ 

ʩʪʝʧʝʥʪʘ ʥʘ ʦʢʠʩʣʝʥʠʝ ʥʘ ʮʝʨʠʝʚʠʪʝ ʢʘʪʠʦʥʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠʪʝ 

ʢʨʠʩʪʘʣʦʛʨʘʬʩʢʠ ʨʘʚʥʠʥʠ ʥʘ CeO . ʉʠʥʪʝʟʠʨʘʥʠ ʩʘ ʜʦʙʨʝ ʜʝʬʠʥʠʨʘʥʠ ʥʘʥʦʯʘʩʪʠʮʠ ʦʪ 

ʮʝʨʠʝʚ ʜʠʦʢʩʠʜ ʩ ʨʘʟʣʠʯʥʠ ʩʲʦʪʥʦʰʝʥʠʝ ʥʘ ʬʘʩʝʪʠʪʝ (100), (110) ʠ (111) ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ.  
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ʇʦʢʘʟʘʥʦ ʙʝ, ʯʝ CO ʢʘʪʦ ʀʏ ʤʦʣʝʢʫʣʘ-ʩʦʥʜʘ ʥʘʜʝʞʜʥʦ ʨʘʟʣʠʯʘʚʘ Ce  ʠ Ceį  ʮʝʥʪʨʦʚʝ 

ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʬʘʩʝʪʠ ʥʘ ʥʘʥʦ-CeO . ʉʲʱʝʩʪʚʫʚʘ ʪʷʩʥʘ ʦʙʣʘʩʪ ʥʘ ʧʨʠʧʦʢʨʠʚʘʥʝ ʥʘ 

ʢʘʨʙʦʥʠʣʥʠʪʝ ʠʚʠʮʠ ʥʘ Ce  ʠ Ceį . ɿʘ ʢʦʨʝʢʪʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʩʠʛʥʘʣʠʪʝ ʚ ʪʦʟʠ 

ʜʠʘʧʘʟʦʥ ʢʘʨʙʦʥʠʣʠʪʝ ʥʘ Ceį  ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʝʣʝʢʪʠʚʥʦ ʝʣʠʤʠʥʠʨʘʥʠ ʯʨʝʟ ʦʢʠʩʣʝʥʠʝ ʩ 

O . ʇʦʩʨʝʜʩʪʚʦʤ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʟʦʪʦʧʥʦ-ʙʝʣʷʟʘʥ CO ʝ ʧʦʢʘʟʘʥʦ ʩʲʱʦ, ʯʝ ʠʚʠʮʠʪʝ ʚ 

ʦʙʣʘʩʪʪʘ 2140ï2120 cm ĭ, ʯʝʩʪʦ ʧʨʠʧʠʩʚʘʥʠ ʥʘ CeįïCO ʢʦʤʧʣʝʢʩʠ, ʚʩʲʱʥʦʩʪ ʩʝ ʜʲʣʞʘʪ 

ʥʘ ʝʣʝʢʪʨʦʥʝʥ ʧʨʝʭʦʜ ʥʘ Ceį . ɸʟʦʪʥʘʪʘ ʤʦʣʝʢʫʣʘ ĭ N  ʝ ʧʨʝʜʣʦʞʝʥʘ ʢʘʪʦ ʜʦʧʲʣʥʠʪʝʣʥʘ 

ʩʦʥʜʘ ʟʘ ʧʦ-ʘʢʪʠʚʥʠʪʝ ʠ ʧʦ-ʢʠʩʝʣʠʥʥʠ (ʧʦ ʃʶʠʩ) Ceį  ʮʝʥʪʨʦʚʝ ʚʲʨʭʫ ʬʘʩʝʪʘ {100}, ʢʘʢʪʦ 

ʠ ʧʦ ʨʲʙʦʚʝ ʠ ʚʲʨʭʦʚʝ, ʠ ʟʘ ʥʘʜʝʞʜʥʦʪʦ ʠʤ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʦʪ Ce  ʮʝʥʪʨʦʚʝʪʝ ʥʘ CeO  

ʧʦʚʲʨʭʥʦʩʪʪʘ. ʈʲʢʦʚʦʜʠʪʝʣ ʥʘ ʢʦʣʝʢʪʠʚʘ: ʘʢʘʜ. ʂ. ʍʘʜʞʠʠʚʘʥʦʚ. 

 

 

 

 

 

 

 

 

 

 

In situ ʜʝʪʝʢʪʠʨʘʥʝ ʥʘ Ceį  ʠ Ce  ʮʝʥʪʨʦʚʝ ʚʲʨʭʫ ʥʘʥʦʨʘʟʤʝʨʥʠ CeO  ʯʘʩʪʠʮʠ  

ʩ ʢʦʥʪʨʦʣʠʨʘʥʘ ʬʦʨʤʘ ʧʦʩʨʝʜʩʪʚʦʤ ʀʏ ʩʧʝʢʪʨʦʩʢʦʧʠʷ 

 

ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʦ-ʝʬʝʢʪʠʚʥʠ, ʙʝʟʦʧʘʩʥʠ ʠ ʝʢʦʣʦʛʠʯʥʦ ʩʲʚʤʝʩʪʠʤʠ ʣʠʪʠʝʚʦ-

ʡʦʥʥʠ ʙʘʪʝʨʠʠ ʟʘʚʠʩʠ ʢʨʠʪʠʯʥʦ ʦʪ ʟʘʤʝʩʪʚʘʥʝʪʦ ʥʘ ʥʝʦʨʛʘʥʠʯʥʠʪʝ ʝʣʝʢʪʨʦʜʥʠ ʤʘʪʝʨʠʘʣʠ 

ʩ ʥʦʚ ʢʣʘʩ ʝʣʝʢʪʨʦʜʥʠ ʤʘʪʝʨʠʘʣʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʦʨʛʘʥʠʯʥʠ ʩʲʝʜʠʥʝʥʠʷ. ʅʘʫʯʝʥ ʢʦʣʝʢʪʠʚ 

ʦʪ ʀʆʅʍ ʜʦʢʘʟʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ, ʯʝ ʧʝʨʠ-ʜʠʭʘʣʢʦʛʝʥʟʘʤʝʩʪʝʥʠʪʝ 1,8-

ʥʘʬʪʘʣʠʤʠʜʠ ʩʘ ʙʠʧʦʣʷʨʥʠ ʝʣʝʢʪʨʦʜʥʠ ʤʘʪʝʨʠʘʣʠ ʟʘ ʣʠʪʠʝʚʦ-ʡʦʥʥʠ ʙʘʪʝʨʠʠ ʠ 

ʢʦʤʙʠʥʠʨʘʪ ʚʠʩʦʢ ʢʘʧʘʮʠʪʝʪ ʩ ʧʦ-ʙʲʨʟʘ ʢʠʥʝʪʠʢʘ. ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʫʥʠʢʘʣʥʘʪʘ ʩʠ 

ʘʨʭʠʪʝʢʪʫʨʘ, ʥʘʬʪʘʣʠʤʠʜʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʤʦʛʘʪ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʦʙʨʘʪʠʤʦ ʧʨʠ 

ʧʦʪʝʥʮʠʘʣʠ ʧʦʜ 2.0 V ʩ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʣʠʪʠʡ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʦʢʠʩʣʷʚʘʪ ʧʨʠ ʧʦʪʝʥʮʠʘʣʠ 

ʥʘʜ 4.0 V. ɽʣʝʢʪʨʦʭʠʤʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʥʘʬʪʘʣʠʤʠʜʥʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʤʦʛʘʪ ʜʘ ʩʝ 

ʢʦʥʪʨʦʣʠʨʘʪ ʝʬʝʢʪʠʚʥʦ ʯʨʝʟ ʧʦʩʪʝʧʝʥʥʦʪʦ ʟʘʤʝʩʪʚʘʥʝ ʥʘ ʩʝʨʥʠ ʩʲʩ ʩʝʣʝʥʦʚʠ ʠ ʪʝʣʫʨʦʚʠ 

ʘʪʦʤʠ ʚ ʧʝʨʠ-ʜʠʭʘʣʢʦʛʝʥʠʜʥʠʷ ʤʦʩʪ. ʅʘʡ-ʜʦʙʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʮʠʢʣʠʯʥʘ ʩʪʘʙʠʣʥʦʩʪ ʠ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʪʦʢʦʚʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʢʦʤʧʦʟʠʪʠʪʝ ʦʪ ʩʝʣʝʥ-ʩʲʜʲʨʞʘʱʠ ʥʘʬʪʘʣʠʤʠʜʠ ʠ ʨʝʜʫʮʠʨʘʥ ʛʨʘʬʝʥʦʚ 

ʦʢʩʠʜ - ʩʧʝʮʠʬʠʯʥʠʷʪ ʢʘʧʘʮʠʪʝʪ ʝ ʦʢʦʣʦ 200 mAh/g ʧʨʠ ʪʦʢʦʚʦ ʥʘʪʦʚʘʨʚʘʥʝ ʦʪ 50 mA/g. ɺ 

ʩʚʦʷʪʘ ʥʦʚʦʩʪ, ʥʘʫʯʥʦʪʦ ʧʦʩʪʠʞʝʥʠʝ ʙʠ ʤʦʛʣʦ ʜʘ ʜʘʜʝ ʪʣʘʩʲʢ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚ ʢʣʘʩ 

ʙʠʧʦʣʷʨʥʠ ʦʨʛʘʥʠʯʥʠ ʝʣʝʢʪʨʦʜʥʠ ʤʘʪʝʨʠʘʣʠ ʟʘ Ăʟʝʣʝʥʠñ ʧʨʝʟʘʨʝʜʠʤʠ ʙʘʪʝʨʠʠ ʩ 

ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʝʥʝʨʛʠʷ ʦʪ ʚʲʟʦʙʥʦʚʷʝʤʠ ʠʟʪʦʯʥʠʮʠ. ʈʲʢʦʚʦʜʠʪʝʣ ʥʘ 

ʢʦʣʝʢʪʠʚʘ: ʜʦʮ. ʜ-ʨ ɼ. ʄʘʥʘʩʠʝʚʘ. 
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ʍʠʤʠʯʝʩʢʠ ʧʦʜʭʦʜ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʚʠʩʦʢʦ-ʚʦʣʪʦʚʠ ʝʣʝʢʪʨʦʜʥʠ  

ʤʘʪʝʨʠʘʣʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʩʫʣʬʘʪʥʠ ʩʦʣʠ 

ʀʥʩʪʠʪʫʪ ʧʦ ʦʨʛʘʥʠʯʥʘ ʭʠʤʠʷ ʩ ʎʝʥʪʲʨ ʧʦ ʬʠʪʦʭʠʤʠʷ. ɺ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ 

ʨʘʟʨʘʙʦʪʝʥ ʠ ʠʟʩʣʝʜʚʘʥ ʧʣʘʪʠʥʦʚ ʢʘʪʘʣʠʟʘʪʦʨ, ʥʘʥʝʩʝʥ ʚʲʨʭʫ ʩʤʝʩʝʥʠ ʦʢʩʠʜʠ ʥʘ W ʠ Zr 

(WxZry), ʟʘ ʩʝʣʝʢʪʠʚʥʘʪʘ ʢʦʥʚʝʨʩʠʷ ʚʲʚ ʚʦʜʥʘ ʬʘʟʘ ʥʘ ʬʫʨʬʫʨʠʣʦʚ ʘʣʢʦʭʦʣ (FOL) ʜʦ 

ʮʠʢʣʦʧʝʥʪʘʥʦʥ (CPO) ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʦʪʦʯʥʘ ʩʠʩʪʝʤʘ. ʇʨʦʫʯʝʥʠ ʩʘ ʚʣʠʷʥʠʝʪʦ ʥʘ 

ʤʦʣʥʦʪʦ ʩʲʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ W ʠ Zr, ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ Pt, ʢʘʢʪʦ ʠ ʨʘʙʦʪʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʠ ʥʘʣʷʛʘʥʝ ʚʲʨʭʫ ʢʘʪʘʣʠʪʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʧʨʦʤʷʥʘʪʘ ʚ ʩʲʩʪʘʚʘ ʥʘ ʥʦʩʠʪʝʣʷ ʚʦʜʠ ʜʦ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘ ʥʘ WOx ʜʦʤʝʡʥʠʪʝ ʠ ʥʘ Pt  

ʢʨʠʩʪʘʣʠʪʠʪʝ, ʢʦʝʪʦ ʩʠʣʥʦ ʚʣʠʷʝ ʚʲʨʭʫ ʩʝʣʝʢʪʠʚʥʦʩʪʪʘ ʢʲʤ ʨʝʘʢʮʠʦʥʥʠʪʝ ʠʥʪʝʨʤʝʜʠʘʪʠ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʚʦʜʘʪʘ ʧʦʜʧʦʤʘʛʘ ʧʨʝʥʘʨʝʞʜʘʥʝʪʦ ʥʘ FOL ʜʦ 4-ʭʠʜʨʦʢʩʠ-2-

ʮʠʢʣʦʧʝʥʪʝʥʦʥ (4H2CP) ʧʨʠ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʯʨʝʟ ʭʦʤʦʛʝʥʥʠ ʢʘʪʘʣʠʪʠʯʥʠ ʝʬʝʢʪʠ. 

ʂʘʪʘʣʠʟʘʪʦʨʠʪʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ WxZry ʙʝʟ Pt ʧʦʢʘʟʚʘʪ ʦʛʨʘʥʠʯʝʥʘ ʭʠʜʨʦʛʝʥʠʨʘʱʘ 

ʘʢʪʠʚʥʦʩʪ. ɼʦʙʘʚʷʥʝʪʦ ʥʘ Pt ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘ ʭʠʜʨʦʛʝʥʠʨʘʥʝʪʦ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʚʦʜʠ ʜʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʘʢʪʠʚʥʠʪʝ WOx ʜʦʤʝʡʥʠ, ʦʩʦʙʝʥʦ ʧʨʠ ʢʘʪʘʣʠʟʘʪʦʨʠʪʝ ʩ ʧʦ-ʚʠʩʦʢʦ 

ʩʲʜʲʨʞʘʥʠʝ ʥʘ W. ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʥʘʣʷʛʘʥʝʪʦ ʚʦʜʠ ʜʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʭʠʜʨʦʛʝʥʠʨʘʱʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʟʘ ʚʩʠʯʢʠ ʢʘʪʘʣʠʟʘʪʦʨʠ. ɸʥʘʣʠʟʲʪ ʥʘ ʨʝʘʢʮʠʦʥʥʠʷ ʤʝʭʘʥʠʟʲʤ ʧʦʢʘʟʚʘ, ʯʝ ʥʘʡ-

ʙʘʚʥʘʪʘ ʩʪʲʧʢʘ ʥʘ ʧʨʦʮʝʩʘ ʝ ʜʚʫʩʪʝʧʝʥʥʦʪʦ ʤʝʪʘʣ-ʠʥʜʫʮʠʨʘʥʦ ʭʠʜʨʦʛʝʥʠʨʘʥʝ ʥʘ 

ʠʥʪʝʨʤʝʜʠʘʪʘ 4H2CP. ʆʧʪʠʤʠʟʠʨʘʥʘʪʘ ʢʘʪʘʣʠʪʠʯʥʘ ʩʠʩʪʝʤʘ ʧʦʩʪʠʛʘ 64% ʜʦʙʠʚ ʥʘ CPO ʠ 

ʜʝʤʦʥʩʪʨʠʨʘ ʩʪʘʙʠʣʥʘ ʘʢʪʠʚʥʦʩʪ ʟʘ ʧʦʥʝ 38 ʯʘʩʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʨʘʙʦʪʘ. ʈʲʢʦʚʦʜʠʪʝʣʠ:  

ʛʣ. ʘʩ. ʜ-ʨ ʂ. ʈʦʩʤʠʥʠ ʠ ʧʨʦʬ. ʜ-ʨ ʉʚ. ʉʠʤʝʦʥʦʚ. 

 
ʄʦʜʫʣʠʨʘʥʝ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʪʘ  

ʧʨʠ ʭʠʜʨʦʛʝʥʠʨʘʥʝʪʦ ʥʘ ʬʫʨʬʫʨʠʣʦʚ ʘʣʢʦʭʦʣ ʚʲʚ ʚʦʜʥʘ ʬʘʟʘ  

ʯʨʝʟ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʤʦʜʠʬʠʮʠʨʘʥʠ ʩ Pt ʩʤʝʩʝʥʠ WïZr ʦʢʩʠʜʠ 
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ɼʠʚʦ-ʬʝʨʤʝʥʪʠʨʘʣʠʪʝ ʙʠʨʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʘʧʠʪʢʠ ʩ ʤʥʦʛʦ ʨʘʟʥʦʨʦʜʝʥ ʩʲʩʪʘʚ, 

ʧʦʨʦʜʝʥ ʦʪ ʢʦʤʧʣʝʢʩʥʘʪʘ ʤʠʢʨʦʬʣʦʨʘ, ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʫʨʦʚʠʥʠ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʘʢʪʠʢʠ. ɺ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʧʨʠʣʦʞʝʥ ʠʥʪʝʛʨʠʨʘʥ ʤʝʪʘʙʦʣʦʤʝʥ 

ʧʦʜʭʦʜ ʟʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʤʦʣʝʢʫʣʥʠʷ ʩʲʩʪʘʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʜʠʚʠ 

ʝʡʣʦʚʝ ʯʨʝʟ ʢʦʤʙʠʥʠʨʘʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 1H ʗʄʈ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ɺɽʊʍ-ʄʉ ʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠ ʤʝʪʦʜʠ (DPPH ʠ FRAP). ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ ʜʠʚʠ ʙʠʨʠ ʦʪ ʰʝʩʪ 

ʜʲʨʞʘʚʠ. ʏʨʝʟ 1H ʗʄʈ ʠ ɺɽʊʍ-ʄʉ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʧʨʝʜʝʣʝʥʠ 110 

ʤʝʪʘʙʦʣʠʪʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʷʩʥʦ ʚʣʠʷʥʠʝ ʥʘ ʚʣʦʞʝʥʠʪʝ ʩʲʩʪʘʚʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ 

ʚʲʨʭʫ ʭʠʤʠʯʥʠʷ ʧʨʦʬʠʣ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʪʘ ʘʢʪʠʚʥʦʩʪ. ɼʦʙʘʚʷʥʝ ʥʘ ʪʲʤʥʠ ʧʣʦʜʦʚʝ ʚʦʜʠ 

ʜʦ ʧʦʷʚʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʬʝʥʦʣʥʠ ʩʲʝʜʠʥʝʥʠʷ ʩ ʧʦ-ʚʠʩʦʢʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʦʩʪ, 

ʜʦʢʘʪʦ ʩʚʝʪʣʠʪʝ ʧʣʦʜʦʚʝ ʠ ʙʠʣʢʠʪʝ ʬʦʨʤʠʨʘʪ ʨʘʟʣʠʯʝʥ ʬʠʪʦʭʠʤʠʯʝʥ ʧʨʦʬʠʣ. ʍʘʨʘʢʪʝʨʥʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʪʘʙʦʣʠʪʥʠʷ ʧʨʦʬʠʣ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʦʪʣʝʞʘʚʘʥʝ ʥʘʜ 18 ʤʝʩʝʮʘ, ʩʚʲʨʟʘʥʠ 

ʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ ʧʨʦʮʝʩʠ, ʙʝʟ ʜʘ ʙʲʜʝ ʚʦʜʝʱ ʬʘʢʪʦʨ ʟʘ ʨʘʟʣʠʢʠʪʝ ʚ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʷ ʢʘʧʘʮʠʪʝʪ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʠ ʥʘʮʠʦʥʘʣʥʦ-ʩʧʝʮʠʬʠʯʥʠ ʪʝʥʜʝʥʮʠʠ, 

ʦʪʨʘʟʷʚʘʱʠ ʨʝʛʠʦʥʘʣʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʧʨʘʢʪʠʢʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʜʯʝʨʪʘʚʘʪ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 

ʤʝʪʘʙʦʣʦʤʠʢʘʪʘ ʜʘ ʩʚʲʨʞʝ ʩʲʩʪʘʚʘ ʩ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʩʚʦʡʩʪʚʘ ʠ ʜʘ ʦʧʨʝʜʝʣʠ 

ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ ʧʨʠ ʩʧʦʥʪʘʥʥʦ ʬʝʨʤʝʥʪʠʨʘʣʠ ʥʘʧʠʪʢʠ. ʈʲʢʦʚʦʜʠʪʝʣ ʥʘ ʢʦʣʝʢʪʠʚʘ:  

ʛʣ. ʘʩ. ʜ-ʨ ɼ. ɻʝʨʛʠʥʦʚʘ. 

 
ʀʥʪʝʛʨʠʨʘʥ ʩʧʝʢʪʨʦʩʢʦʧʩʢʠ ʘʥʘʣʠʟ ʥʘ ʜʠʚʠ ʙʠʨʠ:  

ʤʦʣʝʢʫʣʝʥ ʩʲʩʪʘʚ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ ʩʚʦʡʩʪʚʘ 

ʀʥʩʪʠʪʫʪ ʧʦ ʬʠʟʠʢʦʭʠʤʠʷ. ɺʝʟʠʢʫʣʠʪʝ ʩʘ Ăʢʦʥʪʝʡʥʝʨʠñ ʥʘ ʤʠʢʨʦ- ʠ ʥʘʥʦ-ʥʠʚʦ, ʯʨʝʟ 

ʢʦʠʪʦ ʚ ʞʠʚʠʪʝ ʩʠʩʪʝʤʠ ʩʝ ʧʨʝʥʘʩʷʪ ʧʨʦʪʝʠʥʠ, ʭʦʨʤʦʥʠ, ʝʥʟʠʤʠ ʠ ʜʨʫʛʠ ʤʦʣʝʢʫʣʠ. ɺ 

ʧʨʘʢʪʠʢʘʪʘ ʠ ʧʨʠʨʦʜʘʪʘ ʪʦʟʠ ʧʨʝʥʦʩ ʯʝʩʪʦ ʚʢʣʶʯʚʘ ʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ ʩʪʝʩʥʝʥʠʷ 

(ʧʦʨʠ/ʧʨʦʮʝʧʠ) ʚ ʤʝʤʙʨʘʥʠ ʠ ʨʘʟʜʝʣʷʱʠ ʛʨʘʥʠʮʠ. ʈʘʟʙʠʨʘʥʝʪʦ ʥʘ ʤʝʭʘʥʠʟʤʘ ʠ ʩʢʦʨʦʩʪʪʘ 

ʥʘ ʪʘʢʦʚʘ ʧʨʝʤʠʥʘʚʘʥʝ ʝ ʚʘʞʥʦ ʟʘ ʧʨʠʣʦʞʝʥʠʷ ʢʘʪʦ ʜʦʩʪʘʚʢʘ ʥʘ ʣʝʢʘʨʩʪʚʘ, ʥʘʥʦʬʣʫʠʜʠʢʘ, 

ʢʣʝʪʲʯʥʘ ʬʠʣʪʨʘʮʠʷ ʠ ʭʝʤʦʩʪʘʟʘ. ʏʨʝʟ ʭʠʙʨʠʜʝʥ ʧʦʜʭʦʜ ʥʘ ʤʦʣʝʢʫʣʥʘ ʜʠʥʘʤʠʢʘ ʩ 

ʦʪʯʠʪʘʥʝ ʥʘ ʭʠʜʨʦʜʠʥʘʤʠʯʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʝ ʤʦʜʝʣʠʨʘʥʦ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʚʝʟʠʢʫʣʘ 

ʩ ʧʲʣʥʝʞ ʧʨʝʟ ʪʝʩʝʥ ʧʨʘʚʦʲʛʲʣʝʥ ʧʨʦʮʝʧ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʬʣʫʠʜʝʥ ʧʦʪʦʢ, ʧʨʝʜʠʟʚʠʢʘʥ ʦʪ 

ʧʦʩʪʦʷʥʥʘ ʩʠʣʘ. ʅʘʫʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʚ ʠʟʚʝʞʜʘʥʝʪʦ ʥʘ ʫʥʠʚʝʨʩʘʣʥʠ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʠʪʦ ʩʚʲʨʟʚʘʪ ʛʝʦʤʝʪʨʠʷʪʘ ʥʘ ʩʪʝʩʥʝʥʠʝʪʦ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ Ăʤʝʢʠʷ 

ʢʦʥʪʝʡʥʝʨñ ʠ ʩʠʣʘʪʘ ʥʘ ʧʦʪʦʢʘ ʩ ʢʠʥʝʪʠʢʘʪʘ ʥʘ ʧʨʝʤʠʥʘʚʘʥʝ. ʅʘʧʨʘʚʝʥʘʪʘ ʨʘʟʨʘʙʦʪʢʘ 

ʩʲʟʜʘʚʘ ʦʩʥʦʚʘ ʟʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʧʨʝʜʩʢʘʟʚʘʥʝ ʠ ʠʥʞʝʥʝʨʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʮʝʩʠ ʚ 

ʤʠʢʨʦʬʣʫʠʜʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʙʘʨʠʝʨʥʠ ʩʠʩʪʝʤʠ. ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʦʙʱʝʩʪʚʝʥʠʷ ʝʬʝʢʪ 

ʨʝʟʫʣʪʘʪʠʪʝ ʧʦʜʧʦʤʘʛʘʪ ʦʧʪʠʤʠʟʘʮʠʷʪʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʬʠʣʪʨʘʮʠʷ ʠ ʨʘʟʜʝʣʷʥʝ, ʢʘʢʪʦ ʠ 
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ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʦ-ʝʬʝʢʪʠʚʥʠ ʥʦʩʠʪʝʣʠ ʟʘ ʢʦʥʪʨʦʣʠʨʘʥʘ ʜʦʩʪʘʚʢʘ ʥʘ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ. 

ʈʲʢʦʚʦʜʠʪʝʣʠ: ʧʨʦʬ. ʜ-ʨ ɹ. ʈʘʥʛʝʣʦʚ, ʧʨʦʬ. ʜʭʥ ɸ. ʄʠʣʯʝʚ. 

 

ʇʨʝʤʠʥʘʚʘʥʝ ʥʘ ʚʝʟʠʢʫʣʘ ʩ ʧʲʣʥʝʞ ʧʨʝʟ ʪʝʩʝʥ ʧʨʦʮʝʧ ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʧʦʪʦʢ: 

ʠʣʶʩʪʨʘʮʠʷ ʥʘ ʜʝʬʦʨʤʘʮʠʷʪʘ ʠ ʫʩʪʘʥʦʚʝʥʠʪʝ ʩʢʝʡʣʠʥʛʦʚʠ ʟʘʚʠʩʠʤʦʩʪʠ ʟʘ ʚʨʝʤʝʪʦ ʥʘ 

ʧʨʝʤʠʥʘʚʘʥʝ Ű (Ű  θA, Ű  θ1/F, Ű  θ1/HĮ ʠ Ű  θʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʧʲʣʥʝʞʘ) 

ɽʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʛʦʨʠʚʥʠʪʝ ʢʣʝʪʢʠ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʢʘʪʦʜʥʘʪʘ 

ʨʝʘʢʮʠʷ ʥʘ ʨʝʜʫʢʮʠʷ ʥʘ ʢʠʩʣʦʨʦʜ (ORR), ʢʦʷʪʦ ʝ ʩʨʘʚʥʠʪʝʣʥʦ Ăʙʘʚʥʘñ ʠ ʚʦʜʠ ʜʦ ʝʥʝʨʛʠʡʥʠ 

ʟʘʛʫʙʠ. ʉʪʘʥʜʘʨʪʥʠʪʝ ʢʘʪʘʣʠʟʘʪʦʨʠ ʩʘ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʣʘʪʠʥʘ (Pt), ʥʦ ʧʦʨʘʜʠ ʚʠʩʦʢʘʪʘ Ⱬ 

ʮʝʥʘ ʠ ʦʛʨʘʥʠʯʝʥ ʨʝʩʫʨʩ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʧʦ-ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠ ʧʦ-ʜʦʙʨʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ Pt. ʈʘʟʨʘʙʦʪʝʥ ʝ ʘʣʪʝʨʥʘʪʠʚʝʥ ʜʚʫʩʪʲʧʢʦʚ ʤʝʪʦʜ ʟʘ ʩʠʥʪʝʟ ʥʘ PtïCo 

ʥʘʥʦʢʘʪʘʣʠʟʘʪʦʨʠ ʩʲʩ ʩʪʨʫʢʪʫʨʘ Ăʷʜʨʦïʦʙʚʠʚʢʘñ, ʜʠʩʧʝʨʛʠʨʘʥʠ ʚʲʨʭʫ ʚʲʛʣʝʨʦʜʝʥ 

ʥʦʩʠʪʝʣ. ʂʘʪʘʣʠʟʘʪʦʨʲʪ ʝ ʧʦʣʫʯʝʥ ʯʨʝʟ: (i) ʙʝʟʪʦʢʦʚʦ ʦʪʣʘʛʘʥʝ ʥʘ CoïP ʧʦʢʨʠʪʠʝ ʚʲʨʭʫ 

ʚʲʛʣʝʨʦʜʝʥ ʧʨʘʭ Vulcan XC72R ʠ (ii) ʩʧʦʥʪʘʥʥʦ ʯʘʩʪʠʯʥʦ ʛʘʣʚʘʥʠʯʥʦ ʟʘʤʝʩʪʚʘʥʝ ʥʘ Co ʩ 

Pt ʯʨʝʟ ʧʦʪʘʧʷʥʝ ʥʘ ʧʨʝʢʫʨʩʦʨʘ CoïP/C ʚ ʭʣʦʨʦʧʣʘʪʠʥʘʪʝʥ ʨʘʟʪʚʦʨ. ʇʦʣʫʯʝʥʠʷʪ ʤʘʪʝʨʠʘʣ 

ʩʲʜʲʨʞʘ ʢʘʢʪʦ ʘʛʣʦʤʝʨʘʪʠ, ʪʘʢʘ ʠ ʦʪʜʝʣʥʠ ʥʘʥʦʯʘʩʪʠʮʠ ʩ ʨʘʟʤʝʨ <10 nm. ʇʨʠ 

ʩʚʨʲʭʧʦʪʝʥʮʠʘʣ 380 mV (0.85 V ʩʧʨʷʤʦ RHE) PtïCo/C ʧʦʢʘʟʚʘ ʧʦ-ʚʠʩʦʢʘ ʤʘʩʦʚʘ ʠ 

ʧʦʚʲʨʭʥʦʩʪʥʘ ʘʢʪʠʚʥʦʩʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʲʨʛʦʚʩʢʠʷ Pt/C. ʇʦʣʦʞʠʪʝʣʥʠʷʪ ʝʬʝʢʪ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʜʦʨʠ ʧʨʠ ʤʥʦʛʦ ʤʘʣʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ Co (<1 ʪʝʛʣ.%), ʢʦʝʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ 

ʦʧʪʠʤʘʣʝʥ ʩʲʩʪʘʚ, ʥʘʥʦʘʨʭʠʪʝʢʪʫʨʘ ʠ ʨʘʟʤʝʨ ʥʘ ʯʘʩʪʠʮʠʪʝ, ʧʦʩʪʠʛʥʘʪʠ ʯʨʝʟ ʧʨʝʜʣʦʞʝʥʠʷ 

ʤʝʪʦʜ. ʇʦʩʪʠʞʝʥʠʝʪʦ ʝ ʥʘʫʯʥʦ-ʧʨʠʣʦʞʥʦ ʟʥʘʯʠʤʦ, ʟʘʱʦʪʦ ʜʝʤʦʥʩʪʨʠʨʘ ʪʝʭʥʦʣʦʛʠʯʥʦ 

ʨʘʮʠʦʥʘʣʝʥ ʧʦʜʭʦʜ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦ-ʘʢʪʠʚʥʠ Pt-ʙʘʟʠʨʘʥʠ ORR ʢʘʪʘʣʠʟʘʪʦʨʠ ʯʨʝʟ 

ʢʦʥʪʨʦʣʠʨʘʥʘ ʥʘʥʦʘʨʭʠʪʝʢʪʫʨʘ ʠ ʤʠʥʠʤʘʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʠʨʘʱ ʝʣʝʤʝʥʪ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʪʦʚʘ ʩʲʟʜʘʚʘ ʧʦʪʝʥʮʠʘʣ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʪʠʥʘ ʧʨʠ ʟʘʧʘʟʚʘʥʝ 

ʠʣʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ, ʢʦʝʪʦ ʝ ʢʣʶʯʦʚʦ ʟʘ ʧʦ-ʜʦʩʪʲʧʥʠ ʠ ʝʬʝʢʪʠʚʥʠ 

ʛʦʨʠʚʥʠ ʢʣʝʪʢʠ. ɺ ʦʙʱʝʩʪʚʝʥ ʧʣʘʥ ʪʦʚʘ ʧʦʜʧʦʤʘʛʘ ʨʘʟʚʠʪʠʝ ʥʘ ʥʠʩʢʦʚʲʛʣʝʨʦʜʥʠ 

ʝʥʝʨʛʠʡʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʪʨʘʥʩʧʦʨʪ ʠ ʩʪʘʮʠʦʥʘʨʥʠ ʧʨʠʣʦʞʝʥʠʷ.  

ʈʲʢʦʚʦʜʠʪʝʣ: ʜʦʮ. ʜ-ʨ ɾ. ɻʝʦʨʛʠʝʚʘ. 

 
TEM ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʥʘʥʦʯʘʩʪʠʮʠʪʝ Pt-Co ʚʲʨʭʫ ʚʲʛʣʝʨʦʜ 
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ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʣʠʤʝʨʠ. ɹʦʨʙʘʪʘ ʩ ʙʘʢʪʝʨʠʘʣʥʠʪʝ ʠʥʬʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʝʨʠʦʟʝʥ 

ʧʨʦʙʣʝʤ, ʧʦʨʘʜʠ ʥʘʨʘʩʪʚʘʱʘʪʘ ʘʥʪʠʙʠʦʪʠʯʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ ʙʘʢʪʝʨʠʠʪʝ, ʢʘʪʦ ʯʝʩʪʦ 

ʠʥʬʝʢʮʠʠʪʝ ʩʝ ʧʨʠʯʠʥʷʚʘʪ ʚ ʩʣʝʜʩʪʚʠʝ ʦʪ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʙʘʢʪʝʨʠʘʣʥʠ ʙʠʦʬʠʣʤʠ. ʎʝʣʪʘ 

ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʙʝʟʦʧʘʩʥʠ ʠ ʝʬʝʢʪʠʚʥʠ ʘʥʪʠʙʠʦʬʠʣʤʥʠ ʘʛʝʥʪʠ ʯʨʝʟ 

ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʝʬʝʢʪʘ ʥʘ ʢʘʪʠʦʥʥʠ ʧʦʣʠʤʝʨʥʠ ʤʠʮʝʣʠ ʠ ʧʨʠʨʦʜʥʠ ʩʲʝʜʠʥʝʥʠʷ, ʢʘʪʦ 

ʘʣʪʝʨʥʘʪʠʚʘ ʥʘ ʘʥʪʠʙʠʦʪʠʮʠʪʝ. ʂʘʪʠʦʥʥʠʪʝ ʧʦʣʠʤʝʨʥʠ ʤʠʮʝʣʠ ʠ ʥʷʢʦʠ ʧʨʠʨʦʜʥʠ 

ʧʨʦʜʫʢʪʠ ʦʪ ʨʘʩʪʠʪʝʣʝʥ ʧʨʦʠʟʭʦʜ, ʢʘʪʦ ʝʢʩʪʨʘʢʪʘ ʦʪ ʢʦʨʝʥʠ ʥʘ ʙʷʣ ʦʤʘʥ (Inula Helenium 

L.) ʧʨʦʷʚʷʚʘʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʙʝʟ ʜʘ ʧʨʦʚʦʢʠʨʘʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʥʦ 

ʠʥʜʠʚʠʜʫʘʣʥʘʪʘ ʠʤ ʫʧʦʪʨʝʙʘ ʩʝ ʦʛʨʘʥʠʯʘʚʘ ʦʪ ʧʦʚʠʰʝʥʘ ʪʦʢʩʠʯʥʦʩʪ, ʥʠʩʢʘ ʨʘʟʪʚʦʨʠʤʦʩʪ 

ʠ ʙʠʦʥʘʣʠʯʥʦʩʪ ʠ ʜʨ. ʇʦʣʫʯʝʥʠʪʝ ʘʥʪʠʙʠʦʬʠʣʤʥʠ ʘʛʝʥʪʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʦʣʠʤʝʨʥʠ 

ʤʠʮʝʣʠ, ʦʙʨʘʟʫʚʘʥʠ ʦʪ ʧʦʣʠ((4-ʤʝʪʠʣ-ʧʠʧʝʨʘʟʠʥ-1-ʠʣ)-ʧʨʦʧʝʥʦʥ)-ʙʣʦʢ-ʧʦʣʠʣʘʢʪʠʜ 

ʘʤʬʠʬʠʣʝʥ ʙʣʦʢʦʚ ʩʲʧʦʣʠʤʝʨ, ʢʦʠʪʦ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʢʘʪʦ ʧʣʘʪʬʦʨʤʠ ʟʘ ʧʨʝʥʦʩ ʥʘ ʝʢʩʪʨʘʢʪ 

ʦʪ Inula Helenium L. ʇʦʣʠʤʝʨʥʠʪʝ ʤʠʮʝʣʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʜʦʙʨʘ ʢʦʣʦʠʜʥʘ ʩʪʘʙʠʣʥʦʩʪ, 

ʙʠʦʩʲʚʤʝʩʪʠʤʦʩʪ, ʩʚʦʷ ʩʦʙʩʪʚʝʥʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʘ ʘʢʪʠʚʥʦʩʪ, ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ 

ʥʘʪʦʚʘʨʚʘʥʝ ʥʘ ʨʘʩʪʠʪʝʣʥʠʷ ʝʢʩʪʨʘʢʪ ʠ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʛʦ ʦʩʚʦʙʦʞʜʘʚʘʪ ʚ ʤʘʪʨʠʢʩʘ ʥʘ 

ʙʘʢʪʝʨʠʘʣʥʠ ʙʠʦʬʠʣʤʠ. ɺ ʢʦʤʙʠʥʘʮʠʷ ʩ ʝʢʩʪʨʘʢʪʘ ʦʪ Inula Helenium L. ʩʠʩʪʝʤʠʪʝ ʧʦʢʘʟʚʘʪ 

ʚʠʩʦʢʘ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʥʘʤʘʣʷʚʘʪ ʙʠʦʤʘʩʘʪʘ ʥʘ ʟʨʝʣʠ ʙʘʢʪʝʨʠʘʣʥʠ ʙʠʦʬʠʣʤʠ, ʦʙʨʘʟʫʚʘʥʠ 

ʦʪ ʛʨʘʤ-ʧʦʣʦʞʠʪʝʣʥʠ ʠ ʛʨʘʤ-ʦʪʨʠʮʘʪʝʣʥʠ ʙʘʢʪʝʨʠʠ, ʢʦʝʪʦ ʨʘʟʢʨʠʚʘ ʧʦʪʝʥʮʠʘʣʘ ʠʤ ʟʘ 

ʠʟʧʦʣʟʚʘʥʝ ʚ ʤʝʜʠʮʠʥʩʢʘʪʘ ʧʨʘʢʪʠʢʘ. ʈʲʢʦʚʦʜʠʪʝʣ: ʜʦʮ. ʜ-ʨ ɽ. ʍʘʣʘʜʞʦʚʘ. 

 
ʂʘʪʠʦʥʥʠ ʧʦʣʠʤʝʨʥʠ ʤʠʮʝʣʠ ʥʘʪʦʚʘʨʝʥʠ ʩ ʝʢʩʪʨʘʢʪ ʦʪ ʢʦʨʝʥʠ ʥʘ ʙʷʣ ʦʤʘʥ  

(Inula Helenium L.) ʟʘ ʪʨʝʪʠʨʘʥʝ ʥʘ ʙʘʢʪʝʨʠʘʣʥʠ ʙʠʦʬʠʣʤʠ 

 

ʈʘʟʨʘʙʦʪʝʥʦ ʝ ʙʠʦʠʥʩʝʢʪʠʮʠʜʥʦ ʩʨʝʜʩʪʚʦ (ʟʘʱʠʪʝʥʦ ʩ ʧʦʣʝʟʝʥ ʤʦʜʝʣ 

5169/02.12.2025) ʟʘ ʨʘʩʪʠʪʝʣʥʘ ʟʘʱʠʪʘ ʩʨʝʱʫ ʙʝʣʦʢʨʠʣʢʘ (Aleyrodes proletella), ʩʲʜʲʨʞʘʱʦ 

ʧʨʠʨʦʜʥʠ ʧʦʣʠʟʘʭʘʨʠʜʠ ʠ ʙʠʦʘʛʝʥʪʘ Beauveria bassiana. ɽʥʪʦʤʦʧʘʪʦʛʝʥʥʘʪʘ ʛʲʙʘ 

Beauveria bassiana ʜʝʡʩʪʚʘ ʢʘʪʦ ʧʘʨʘʟʠʪ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʥʘʩʝʢʦʤʠ ʠ ʥʘʤʠʨʘ ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ ʢʘʪʦ ʙʠʦʠʥʩʝʢʪʠʮʠʜ ʚ ʟʝʤʝʜʝʣʠʝʪʦ, ʛʦʨʩʢʦʪʦ ʩʪʦʧʘʥʩʪʚʦ ʠ ʛʨʘʜʠʥʘʨʩʪʚʦʪʦ. 

ʈʘʟʨʘʙʦʪʝʥʠʪʝ ʝʢʦʣʦʛʠʯʥʦ ʯʠʩʪʠ ʩʫʩʧʝʥʟʠʠ ʧʨʦʷʚʷʚʘʪ ʠʥʩʝʢʪʠʮʠʜʥʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʘ 

ʠʟʛʨʘʜʝʥʠ ʠʟʮʷʣʦ ʦʪ ʙʠʦʩʲʚʤʝʩʪʠʤʠ ʠ ʙʠʦʨʘʟʛʨʘʜʠʤʠ ʢʦʤʧʦʥʝʥʪʠ. ɹʠʦʠʥʩʝʢʪʠʮʠʜʥʘʪʘ 

ʩʫʩʧʝʥʟʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʘʟʪʚʦʨ ʥʘ ʚʦʜʦʨʘʟʪʚʦʨʠʤʠ ʧʨʠʨʦʜʥʠ ʧʦʣʠʟʘʭʘʨʠʜʠ, ʢʘʪʦ 

ʭʠʜʨʦʢʩʠʝʪʠʣ ʮʝʣʫʣʦʟʘ ʠʣʠ ʭʠʪʦʟʘʥ, ʚ ʢʦʤʙʠʥʘʮʠʷ ʩʲʩ ʩʫʩʧʝʥʟʠʷ ʥʘ Beauveria bassiana. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʧʦʣʠʟʘʭʘʨʠʜʠ ʦʩʠʛʫʨʷʚʘ ʭʦʤʦʛʝʥʥʦ ʜʠʩʧʝʨʛʠʨʘʥʝ ʥʘ ʛʲʙʘʪʘ ʠ 

ʧʦʜʦʙʨʷʚʘ ʧʨʠʣʝʧʚʘʥʝʪʦ Ⱬ ʧʨʠ ʥʘʥʘʩʷʥʝ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠ ʯʘʩʪʠ ʥʘ ʨʘʩʪʝʥʠʷʪʘ. ʆʩʚʝʥ ʪʦʚʘ 

ʧʨʠʨʦʜʥʠʪʝ ʧʦʣʠʟʘʭʘʨʠʜʠ ʠʟʧʲʣʥʷʚʘʪ ʘʢʪʠʚʥʘ ʨʦʣʷ ʧʨʠ ʩʲʭʨʘʥʝʥʠʝʪʦ, ʪʨʘʥʩʧʦʨʪʠʨʘʥʝʪʦ 


