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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʘ ʨʦʣʴ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʈʦʩʩʠʡʩʢʦʛʦ 

ʩʦʁʟʦʚ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ ʚ ʢʦʥʩʦʣʠʜʘʮʠʠ 

ʫʩʠʣʠʡ ʫʯʝʥʳʭ, ʠʥʞʝʥʝʨʦʚ, ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʧʝʨʚʦ-

ʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯʘʭ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʉʦʶʟʘ ʅʀʆ ʠ ʈʦʩʅʀʆ ʦʪʚʦʜʠʪʩʷ ʧʨʦʙʣʝʤʘʤ ʫʢʨʝʧʣʝʥʠʷ 

ʩʪʘʪʫʩʘ ʠʥʞʝʥʝʨʘ, ʧʦʚʳʰʝʥʠʶ ʨʦʣʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʞʝ-

ʥʝʨʥʦʛʦ ʜʝʣʘ, ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʬʝʩʩʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠ ʈʦʩʩʠʡʩʢʠʡ ʩʦʶʟʳ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝ-

ʥʝʨʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, 

ʠʥʞʝʥʝʨ, ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʩʪʨʘʥʳ. 
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ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʨʝʩʫʨʩ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ, 

ʦʩʥʦʚʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʢʦʨʝʡʰʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ, 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚʳʜʚʠʛʘ-

ʶʪ ʠʥʞʝʥʝʨʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʧʝʨʝʜʥʠʡ ʢʨʘʡ ʵʢʦʥʦʤʠʢʠ ʠ ʢʫʣʴʪʫʨʳ. ʀ 

ʟʥʘʯʠʪ, ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, 

ʩʪʘʥʦʚʠʪʩʷ ʚʳʩʦʢʠʡ ʪʝʤʧ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʚʳʷʚʣʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʠ 

ʧʦʜʜʝʨʞʢʘ ʪʘʣʘʥʪʣʠʚʳʭ ʠʥʞʝʥʝʨʦʚ ʠ ʫʯʝʥʳʭ. 

ʋʢʨʝʧʣʝʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʢ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʥʘʮʠʠ ʧʨʠʜʘʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ. ɺ ʧʨʠʥʷʪʳʭ ʥʘ ʚʩʝʥʘʨʦʜʥʦʤ ʛʦʣʦʩʦʚʘʥʠʠ ʧʦʧʨʘʚʢʘʭ ʚ ʂʦʥʩʪʠʪʫ-

ʮʠʶ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ çʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʝʝ ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘè (ʧ. 1 ʩʪ.114). 

ʅʝʜʘʚʥʦ ʇʨʝʤʴʝʨ-ʤʠʥʠʩʪʨ ʄ.ɺ. ʄʠʰʫʩʪʠʥ ʫʪʚʝʨʜʠʣ çʜʦʨʦʞʥʫʶ 

ʢʘʨʪʫè ʚ ʦʙʣʘʩʪʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ (ʨʘʩʧʦʨʷʞʝʥʠʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 11 ʠʶʥʷ 2020 ʛ. ˉ 1546-ʨ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ("ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ") ʚ ʦʙʣʘʩʪʠ ʠʥʞʠʥʠ-

ʨʠʥʛʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘè). ɼʦʨʦʞʥʘʷ ʢʘʨʪʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 5 ʣʝʪ ï 
ʩ 2020 ʧʦ 2025 ʛʦʜʳ ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʛʦʩʧʦʜʜʝʨʞ-

ʢʠ ʠʥʞʠʥʠʨʠʥʛʘ, ʠʥʜʫʩʪʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ, ʤʝʭʘʥʠʟʤʦʚ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ, ʨʘʟʨʘʙʦʪʢʫ ʥʘʮʠʦʥʘʣʴʥʳʭ, ʦʙʨʘʟʦʚʘʪʝʣʥɹʳʭ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ.  

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʨʷʜ ʤʝ-

ʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʦʜʥʷʪʠʷ ʩʪʘʪʫʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʬʝʩʩʠʡ.  

ɽʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ï ʨʦʩʪ ʜʦʣʠ ʤʘʣʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʚ ʩʪʨʫʢʪʫʨʝ ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ. 

ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʜʝʨʞʢʠ ʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʦʚ ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʪʨʘʥʩʬʝʨʘ ʣʫʯʰʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʧʨʘʢʪʠʢ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ʆʪʨʘʜʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʩʫʞʜʘʶʪʩʷ ʦʙʱʝ-

ʩʪʚʝʥʥʳʤʠ ʥʘʫʯʥʦ-ʠʥʞʝʥʝʨʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ, ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ 

ʧʨʠʥʷʪʦʡ ʜʦʨʦʞʥʦʡ ʢʘʨʪʝ: ʟʘʢʦʥʦʧʨʦʝʢʪ ʦʙ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʙʲʷʚʣʝʥʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɻʦʜʘ ʠʥʞʝʥʝʨʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʢʫʨ-

ʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʅʘ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʤʝʨʦʧʨʠʷʪʠʷʭ ʉʦʶʟʘ ʅʀʆ, 

ʧʨʦʚʦʜʠʤʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʟʠʜʝʥʪʘ ʉʦʶʟʘ ʅʀʆ ʠ ʈʦʩʉʅʀʆ ʘʢʘʜʝ-

ʤʠʢʘ ʖ.ɺ. ɻʫʣʷʝʚʘ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʦʜʨʦʙʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʞʠʥʠʨʠʥʛʘ, ʠʥʞʝ-

ʥʝʨʠʠ, ʠʥʞʝʥʝʨʥʦʛʦ ʜʝʣʘ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʫʯʪʝʥʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ. 
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ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ ʙʦʣʴʰʫʶ ʧʦʤʦʱʴ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʦʩʦʙʝʥʥʦ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʩʪʨʘʥʳ ʦʢʘʟʳʚʘʶʪ ʦʙʱʝʩʪʚʝʥʥʳʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩ-

ʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʜʦʙʨʦʚʦʣʴʥʳʝ, ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʝ, 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ ʫʯʝʥʳʭ, ʠʥʞʝʥʝʨʦʚ, ʧʨʦʩʚʝʪʠʪʝʣʝʡ ʠ ʧʝʜʘʛʦ-

ʛʦʚ, ʢʦʪʦʨʳʝ, ʷʚʣʷʷʩʴ ʩʦʮʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʙʲ-

ʝʜʠʥʝʥʳ ʚ ʈʦʩʩʠʡʩʢʦʤ ʉʦʶʟʝ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲ-

ʝʜʠʥʝʥʠʡ. 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʉʦʶʟʘ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲ-

ʝʜʠʥʝʥʠʡ ʚʩʝʛʜʘ ʙʳʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʩʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠ-

ʪʠʶ ʪʝʭʥʠʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʥʘʣʘʞʠʚʘʥʠʝ ʧʦʩʪʦʷʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞ-

ʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʠʥʞʝʥʝʨʘʤʠ ʠ ʫʯʝʥʳʤʠ, ʚʝʜʦʤʩʪʚʘʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʧʨʦʙʣʝʤʘʤ ʠʥ-

ʞʝʥʝʨʥʦʡ ʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʶʟ ʅʀʆ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʧʨʝʝʤʥʠʢʦʤ ʉʦʶʟʘ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨ-

ʥʳʭ ʦʙʱʝʩʪʚ ʉʉʉʈ (ʜʦ 1988 ʛʦʜʘ ï ɺʩʝʩʦʶʟʥʳʡ ʩʦʚʝʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʦʙʱʝʩʪʚ, ɺʉʅʊʆ) ʠ ʧʨʦʜʦʣʞʘʝʪ ʪʨʘʜʠʮʠʠ ʈʫʩʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʱʝ-

ʩʪʚʘ (ʈʊʆ) ï ʧʝʨʚʦʛʦ ʠ ʚʝʜʫʱʝʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʈʦʩʩʠʠ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʚ 1866 ʛʦʜʫ ʚ ʇʝʪʝʨʙʫʨʛʝ ʋʢʘʟʦʤ ʀʤʧʝʨʘʪʦʨʘ ɸʣʝʢʩʘʥʜʨʘ II. 

ʈʊʆ ʠʤʝʣʦ, ʩʦʛʣʘʩʥʦ ʩʚʦʝʤʫ ʋʩʪʘʚʫ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ çʩʦʜʝʡʩʪʚʦʚʘʪʴ ʨʘʟʚʠ-

ʪʠʶ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʦʩʩʠʠè. ɺ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɺʉʅʊʆ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʣʘ ʧʨʦʧʘʛʘʥʜʘ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ, ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ ʠ ʨʘʙʦʯʠʤ 

ʚ ʧʦʚʳʰʝʥʠʠ ʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ɺ 1973 ʛʦʜʫ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʦʙʱʝʩʪʚʘ ʙʳʣʠ ʥʘʛʨʘʞʜʝʥʳ ʚʳʩʰʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʘʛʨʘ-

ʜʦʡ ï ʦʨʜʝʥʦʤ ʃʝʥʠʥʘ ʟʘ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ, ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʧʦ ʧʨʦʧʘʛʘʥʜʝ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 

ʩʨʝʜʠ ʪʨʫʜʷʱʠʭʩʷ. ʄʥʦʛʠʝ ʛʦʜʳ ɺʉʅʊʆ, ʘ ʟʘʪʝʤ ʉʦʶʟ ʅʀʆ ʚʦʟʛʣʘʚʣʷʣ 

ʘʢʘʜʝʤʠʢ ɸ.ʖ. ʀʰʣʠʥʩʢʠʡ, ʚʳʜʘʶʱʠʡʩʷ ʩʦʚʝʪʩʢʠʡ ʠ ʨʦʩʩʠʡʩʢʠʡ ʫʯʝʥʳʡ-

ʤʝʭʘʥʠʢ, ʦʨʛʘʥʠʟʘʪʦʨ ʥʘʫʢʠ ʠ ʧʝʜʘʛʦʛ, ɻʝʨʦʡ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ. 

ɺ ʛʦʜ 75-ʣʝʪʠʷ ʇʦʙʝʜʳ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ ʤʳ ʚʩʧʦʤʠ-

ʥʘʣʠ ʧʘʚʰʠʭ ʟʘ ʥʝʝ, ʪʨʫʞʝʥʠʢʦʚ ʪʳʣʘ, ʫʯʝʥʳʭ, ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʚʥʝʩʰʠʭ 

ʥʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʚʦʦʨʫʞʝʥʠʡ, ʧʝʨʝʣʦʤʠʚ-

ʰʠʭ ʭʦʜ ʚʦʡʥʳ 1941-1945 ʛʛ. ʠ ʠʟʤʝʥʠʚʰʠʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʩʣʝʚʦʝʥʥʳʡ 

ʤʠʨ. ɺ ʤʘʝ 2020 ʛʦʜʘ ʚ ʉʦʶʟʝ ʅʀʆ ʧʨʦʚʝʣʠ ʘʢʮʠʠ ʧʦ ʯʝʩʪʚʦʚʘʥʠʶ ʚʝʪʝʨʘ-

ʥʦʚ, ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʵʪʦʡ ʟʥʘʤʝʥʘʪʝʣʴʥʦʡ ʜʘʪʝ. 

ʉʦʶʟ ʧʨʦʚʦʜʠʪ ʨʘʙʦʪʫ ʧʦ ʫʚʝʢʦʚʝʯʠʚʘʥʠʶ ʧʘʤʷʪʠ ʨʦʩʩʠʡʩʢʠʭ ʠʥʞʝ-

ʥʝʨʦʚ, ʫʯʝʥʳʭ, ʢʦʥʩʪʨʫʢʪʦʨʦʚ. ʇʦ ʧʨʝʜʣʦʞʝʥʠʶ ʉʦʶʟʘ ʅʀʆ ʠ ʧʦʜʜʝʨʞʢʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʄʦʩʢʚʳ ʠ ɻʣʘʚʳ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʘ-

ʤʷʪʥʠʢʠ ʚʳʜʘʶʱʠʤʩʷ ʫʯʝʥʳʤ ʠ ʠʥʞʝʥʝʨʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʦʡ, 

ʥʘʧʨʷʞʝʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʦʚʝʜʝʥʥʦʡ ʧʝʨʚʳʤ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪʦʤ ʉʦʶʟʘ ʅʀʆ, 

ʣʘʫʨʝʘʪʦʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ʄ. ʉʠʪʮʝʚʳʤ, 

ʥʘ ʩʨʝʜʩʪʚʘ, ʩʦʙʨʘʥʥʳʝ ʉʦʶʟʦʤ ʅʀʆ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦ-

ʩʪʴʶ ʩʪʨʘʥʳ, ʘʚʪʦʨʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʥʘʨʦʜʥʦʛʦ ʭʫʜʦʞʥʠʢʘ ʈʦʩʩʠʡʩʢʦʡ 
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ʌʝʜʝʨʘʮʠʠ ʉ.ɸ. ʑʝʨʙʘʢʦʚʘ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʘʤʷʪʥʠʢʠ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʦ-

ʤʫ ʫʯʝʥʦʤʫ, ʢʦʥʩʪʨʫʢʪʦʨʫ ʠ ʠʥʞʝʥʝʨʫ ʉ.ʇ. ʂʦʨʦʣʝʚʫ (ʦʪʢʨʳʪ ʚ 2008 ʛ. ʚ 

ʄʦʩʢʚʝ), ʛʝʥʠʘʣʴʥʦʤʫ ʠʥʞʝʥʝʨʫ ɺ.ɻ. ʐʫʭʦʚʫ (ʦʪʢʨʳʪ ʚ 2008 ʛ. ʚ ʄʦʩʢʚʝ) 

ʠ ʚʝʣʠʢʦʤʫ ʫʯʝʥʦʤʫ-ʢʦʨʘʙʣʝʩʪʨʦʠʪʝʣʶ ɸ.ʅ. ʂʨʳʣʦʚʫ (ʦʪʢʨʳʪ ʚ 2015 ʛ. ʚ 

ʛ. ʏʝʙʦʢʩʘʨʳ ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʅʊʆ ʩʫʜʦʩʪʨʦʠʪʝʣʝʡ 

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɸ.ʅ. ʂʨʳʣʦʚʘ ʠ ʣʠʯʥʦ ʝʛʦ ʧʦʯʝʪʥʦʛʦ ʧʨʝʟʠʜʝʥʪʘ, ɻʝʨʦʷ 

ʈʦʩʩʠʠ, ʧʦʯʝʪʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ɺ.ʃ. ɸʣʝʢʩʘʥʜʨʦʚʘ). 

ʅʝʩʦʤʥʝʥʥʦ, ʦʪʢʨʳʪʠʝ ʧʘʤʷʪʥʠʢʦʚ ī ʵʪʦ ʜʘʥʴ ʛʣʫʙʦʢʦʛʦ ʫʚʘʞʝʥʠʷ ʠ ʧʨʠ-

ʟʥʘʥʠʷ ʟʘʩʣʫʛ ʥʘʰʠʤ ʚʳʜʘʶʱʠʤʩʷ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘʤ, ʧʦʜʥʷʚʰʠʤ ʥʘ ʚʳ-

ʩʦʯʘʡʰʠʡ ʫʨʦʚʝʥʴ ʧʣʘʥʢʫ ʠʥʞʝʥʝʨʥʦʡ ʤʳʩʣʠ ʠ ʟʚʘʥʠʝ çʀʥʞʝʥʝʨè. 

ʉʦʶʟ ʅʀʆ ʩʯʠʪʘʝʪ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʚʦʝʡ ʨʘʙʦʪʳ 

ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʟʘʢʦʥʦʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʧʨʦʮʝʩʩʝ ʚʳʨʘʙʦʪʢʠ 

ʚʳʚʝʨʝʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʪʘʢʠʭ ʚʘʞʥʝʡʰʠʭ ʩʬʝʨʘʭ, ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʫʢʘ, 

ʠʥʞʝʥʝʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉʦʶʟ ʅʀʆ ʧʦʩʪʦʷʥʥʦ ʫʯʘʩʪʚʦʚʘʣ ʠ ʧʨʦʜʦʣʞʘʝʪ 

ʧʨʠʥʠʤʘʪʴ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʙʩʫʞʜʝʥʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʝʢʪʫ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʥʘʫʯʥʦʡ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʚʥʝʩ ʧʦʧʨʘʚʢʠ ʢ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʥʝʩ ʨʷʜ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʧʨʦʝʢʪ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʘʢʦʥʘ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʌɿ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠè. ʉʦʶʟ ʅʀʆ, ʚʭʦʜʷʱʠʝ ʚ ʝʛʦ ʩʦʩʪʘʚ ɸʩʩʦʮʠʘʮʠ ̫ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠ-

ʚʝʨʩʠʪʝʪʦʚ ʠ ɸʩʩʦʮʠʘʮʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ ʩ ʫʯʘʩʪʠʝʤ 

ʈʦʩʩʠʡʩʢʦʡ ʠʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʊʘʢ, ʥʘ ʩʲʝʟʜʘʭ ɸʩʩʦʮʠʘʮʠʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ (16.02.2017) 

ʠ ɸʩʩʦʮʠʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ (16.03.2017) ʙʳʣʠ ʧʨʠʥʷʪʳ ʨʝ-

ʰʝʥʠʷ ʦ ʩʦʜʝʡʩʪʚʠʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʥʷʪʠʶ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʠʥ-

ʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʉʦʶʟ ʅʀʆ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯʫ ʧʦʚʳʰʝʥʠʷ ʩʪʘʪʫʩʘ ʧʨʦʬʝʩʩʠʠ 

ʠʥʞʝʥʝʨʘ ʚ ʦʙʱʝʩʪʚʝ, ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʦʩʪʠʞʝʥʠʡ ʠʥʞʝʥʝʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, 

ʧʨʠʚʣʝʯʝʥʠ ̫ʚʥʠʤʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʧʨʦʙʣʝʤʘʤ ʠʥʞʝʥʝʨʥʦʛʦ ʜʝʣʘ ʚ 

ʈʦʩʩʠʠ. ʀ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʶʪ ʧʨʦʚʦʜʠʤʳʝ ʉʦʶʟʦʤ ʅʀʆ 

ʝʞʝʛʦʜʥʦ ʩ 2000 ʛʦʜʘ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʢʦʥʢʫʨʩ çʀʥʞʝʥʝʨ ʛʦʜʘè ʠ ʩ 2009 ʛʦ-

ʜʘ ʢʦʥʢʫʨʩ ʥʘ ʩʦʠʩʢʘʥʠʝ ʤʦʣʦʜʝʞʥʦʡ ʧʨʝʤʠʠ çʅʘʜʝʞʜʘ ʈʦʩʩʠʠè. ʀʥʠʮʠʘ-

ʪʠʚʘ ʈʦʩʉʅʀʆ ʠ ʉʦʶʟʘ ʅʀʆ ʚ ʧʨʦʚʝʜʝʥʠʠ ʵʪʠʭ ʝʞʝʛʦʜʥʳʭ ʩʤʦʪʨʦʚ ʥʘʫʯ-

ʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʣ ʩʪʨʘʥʳ ʙʳʣʘ ʧʦʜʜʝʨʞʘʥʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʨʘʩʧʦʨʷʞʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 22 ʷʥ-

ʚʘʨʷ 2001 ʛ. ˉ 77-ʨ ʠ ʦʪ 10 ʦʢʪʷʙʨʷ 2002 ʛ. ˉ 1428-ʨ). ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 5 ʘʚʛʫʩʪʘ 2010 ʛ. ˉ 602 ʄʦʣʦ-

ʜʝʞʥʘʷ ʧʨʝʤʠʷ çʅʘʜʝʞʜʘ ʈʦʩʩʠʠè ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚʥʝʩʝʥʘ ʚ ʧʝ-

ʨʝʯʝʥʴ ʥʘʠʙʦʣʝʝ ʧʨʝʩʪʠʞʥʳʭ ʥʘʛʨʘʜ ʟʘ ʚʳʜʘʶʱʠʝʩʷ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ, ʢʫʣʴʪʫʨʳ, ʣʠʪʝʨʘʪʫʨʳ, ʠʩʢʫʩʩʪʚʘ ʠ ʩʨʝʜʩʪʚ 

ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʟʥʘʥʥʳʭ ʚ ʥʘʰʝʤ ʛʦʩʫʜʘʨʩʪʚʝ. ɺ ʮʝʣʦʤ ʚ ʢʦʥ-

ʢʫʨʩʘʭ ʝʞʝʛʦʜʥʦ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 70 ʪʳʩ. ʯʝʣʦʚʝʢ ʧʨʘʢʪʠʯʝʩʢʠ ʠʟ 

ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ.  
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ʇʦ ʤʘʩʰʪʘʙʫ, ʟʘʜʘʯʘʤ ʠ ʦʭʚʘʪʫ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥ-

ʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦ ʯʠʩʣʫ ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʢʦʥʢʫʨʩ ʩʪʘʣ ʢʨʫʧʥʝʡʰʠʤ ʩʦʮʠʘʣʴʥʳʤ ʧʨʦʝʢʪʦʤ, ʨʝʘʣʠʟʫʝʤʳʤ ʚ ʈʦʩʩʠʠ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ ʠ ʜʦʩʪʠʞʝʥʠʡ ʠʥ-

ʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ, ʣʫʯʰʠʭ ʚ ʩʚʦʝʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʦ ʠʪʦʛʘʤ ʶʙʠʣʝʡʥʦʛʦ, XX ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʢʦʥʢʫʨʩʘ çʀʥʞʝʥʝʨ ʛʦ-

ʜʘ-2019è ʜʠʧʣʦʤʘʤʠ ʠ ʧʘʤʷʪʥʳʤʠ ʤʝʜʘʣʷʤʠ çʃʘʫʨʝʘʪ ʢʦʥʢʫʨʩʘè ʙʳʣʠ 

ʥʘʛʨʘʞʜʝʥʳ 244 ʫʯʘʩʪʥʠʢʘ ʢʦʥʢʫʨʩʘ ʧʦ ʚʝʨʩʠʠ çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʥʞʝ-

ʥʝʨʳè ʠ 162 ï ʧʦ ʚʝʨʩʠʠ çʀʥʞʝʥʝʨʥʦʝ ʠʩʢʫʩʩʪʚʦ ʤʦʣʦʜʳʭè. ɺ ʧʨʠʚʝʪʩʪʚʠ-

ʷʭ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɺ. ʇʫʪʠʥʘ, ʇʨʝʜʩʝʜʘʪʝʣʷ ʉʦʚʝʪʘ 

ʌʝʜʝʨʘʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʉʦʙʨʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ɺ.ʀ. ʄʘʪʚʠʝʥʢʦ, ʤʵʨʘ ʄʦʩʢʚʳ ʉ.ʉ. ʉʦʙʷʥʠʥʘ, ʘ ʪʘʢʞʝ ʤʥʦʛʠʭ ʨʫʢʦʚʦʜʠʪʝ-

ʣʝʡ ʬʝʜʝʨʘʣʴʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʣʘʫʨʝʘ-

ʪʘʤ, ʫʯʘʩʪʥʠʢʘʤ ʠ ʦʨʛʘʥʠʟʘʪʦʨʘʤ XX ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʢʦʥʢʫʨʩʘ çʀʥʞʝʥʝʨ 

ʛʦʜʘ-2019è ʠ ʢʦʥʢʫʨʩʘ ʥʘ ʩʦʠʩʢʘʥʠʝ ʄʦʣʦʜʝʞʥʦʡ ʧʨʝʤʠʠ çʅʘʜʝʞʜʘ ʈʦʩ-

ʩʠʠè ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʢʦʥʢʫʨʩʳ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʤʠ ʠ ʚʘʞʥʳʤʠ ʧʨʦʝʢʪʘʤʠ 

ʚ ʞʠʟʥʠ ʠʥʞʝʥʝʨʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʪʨʘʥʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʠʫʤʥʦʞʝʥʠʶ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʪʨʘʜʠʮʠʡ, ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦ-

ʩʪʠʞʝʥʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʤʳʩʣʠ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʢʦʥʢʫʨʩʦʚ çʀʥʞʝ-

ʥʝʨ ʛʦʜʘè ʠ çʅʘʜʝʞʜʘ ʈʦʩʩʠʠè ʧʨʠʫʨʦʯʝʥʦ ʢʦ ɼʥʶ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ. 

ɺ 2019 ʛʦʜʫ ʪʦʨʞʝʩʪʚʝʥʥʘʷ ʮʝʨʝʤʦʥʠʷ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ XX ɺʩʝʨʦʩʩʠʡ-

ʩʢʦʛʦ ʢʦʥʢʫʨʩʘ çʀʥʞʝʥʝʨ ʛʦʜʘè ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʠ ɺʩʝʤʠʨʥʦʤʫ ʜʥʶ ʠʥ-

ʞʝʥʝʨʠʠ, ʢʦʪʦʨʳʡ, ʥʘʯʠʥʘʷ ʩ 2020 ʛʦʜʘ, ʧʦ ʨʝʰʝʥʠʶ ʖʅɽʉʂʆ ʝʞʝʛʦʜʥʦ 

ʦʪʤʝʯʘʝʪʩʷ 4 ʤʘʨʪʘ (ʜʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ɺʩʝʤʠʨʥʦʡ ʬʝʜʝʨʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ɺʌʀʆ). ʈʦʩʩʠʡʩʢʠʡ ʉʦʶʟ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʢʘʢ ʯʣʝʥ ɺʌʀʆ, ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʦʨʦʤ ʫʯʨʝʞʜʝ-

ʥʠʷ ʵʪʦʛʦ ʧʨʘʟʜʥʠʢʘ.  

ɺʩʝʤʠʨʥʳʡ ʜʝʥʴ ʠʥʞʝʥʝʨʠʠ ʙʳʣ ʚʚʝʜʝʥ ʚ ʮʝʣʷʭ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘ-

ʥʠ̫ ʢ ʜʦʩʪʠʞʝʥʠʷʤ ʠʥʞʝʥʝʨʦʚ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʜʝʣʘ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤ ʦʙ-

ʣʠʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʰʠʨʦ-

ʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʢʣʶʯʝʚʦʡ ʨʦʣʠ, ʢʦʪʦʨʫʶ ʚ ʥʘʰʫ ʵʧʦʭʫ ʠʛʨʘʶʪ ʠʥ-

ʞʝʥʝʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. ɺʩʝʤʠʨʥʳʡ ʜʝʥʴ ʠʥʞʝʥʝʨʠʠ ʰʠʨʦʢʦ ʧʨʘʟʜʥʦʚʘʣʩʷ 

ʚʦ ʚʩʝʤ ʤʠʨʝ. ʈʘʥʝʝ ʉʦʶʟ ʅʀʆ ʚʳʭʦʜʠʣ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ ʦʙʲʷʚʠʪʴ 2018 

ʛʦʜ ɻʦʜʦʤ ʥʘʫʯʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʘʥʘʭ ʉʅɻ. ɺ ʉʦʶʟʝ 

ʅʀʆ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠʜʝʷ ʦʙ ʦʙʲʷʚʣʝʥʠʠ ɻʦʜʘ ʠʥʞʝʥʝʨʘ, ʤʦʞʝʪ ʙʳʪʴ ʵʪʦ 

ʙʫʜʝʪ 2023 ʛʦʜ ï ʛʦʜ 170-ʣʝʪʠʷ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɺ.ɻ. ʐʫʭʦʚʘ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʨʘʙʦʪʝ 

ʉʦʶʟʘ ʅʀʆ. ɹʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʪʩʷ ʉʦʶʟʦʤ ʅʀʆ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ 

ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʤʠʨʝ, ʧʦʜʜʝʨʞʘʥʠʶ 

ʧʘʨʪʥʝʨʩʢʠʭ ʩʚʷʟʝʡ ʩ ʠʥʞʝʥʝʨʥʳʤʠ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʨʘʟ-

ʣʠʯʥʳʭ ʩʪʨʘʥ. ʉʦʶʟ ʅʀʆ ʧʨʠʥʠʤʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɺʩʝʤʠʨʥʦʡ ʬʝʜʝʨʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (WFEO), ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʛʦ ʤʠʨʘ. 
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ʈʫʢʦʚʦʜʠʪʝʣʷʤʠ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ 2020-2021 ʛʛ. ʦʙʲʷʚʣʝʥʳ ʧʝʨʝʢʨʝʩʪ-

ʥʳʤʠ ɻʦʜʘʤʠ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʉʣʝʜʫʷ ʚ ʨʫʩʣʝ ʧʦʣʠʪʠʢʠ ʩʚʦʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʚʝʜʫʱʠʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʈʦʩʩʠʠ ʠ ʂʠʪʘʷ, ʉʦʶʟ 

ʅʀʆ ʠ ɺʩʝʢʠʪʘʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʧʦʜʧʠʩʘʣʠ ʄʝʤʦʨʘʥ-

ʜʫʤ ʦ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʧʦ ʚʦʧʨʦʩʫ ʜʘʣʴʥʝʡʰʝʛʦ ʫʢʨʝʧʣʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʥʘʫʯʥʦʡ ʠ ʛʫʤʘʥʠʪʘʨʥʦʡ ʩʬʝʨʘʭ. ʈʝʘʣʠʟʘʮʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʄʝʤʦʨʘʥʜʫʤʝ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʘʟʚʠʪʠʶ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʩʬʝʨʝ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʝʠʭ 

ʩʪʨʘʥʘʭ. 

ʉʦʶʟ ʅʀʆ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ɽʚʨʦʧʝʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ʠʥʞʝʥʝʨʦʚ (FEANI), ʚʝʜʝʪ ʈʦʩʩʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʨʝʛʠʩʪʨ 

ʠʥʞʝʥʝʨʦʚ-ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ FEANI ʢʘʥʜʠʜʘ-

ʪʫʨʳ ʨʦʩʩʠʡʩʢʠʭ ʠʥʞʝʥʝʨʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʤʠ ʩʪʘʪʫʩʘ (ʟʚʘʥʠʷ) ɽʚʨʦʧʝʡ-

ʩʢʠʡ ʠʥʞʝʥʝʨ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʧʦ ʘʢʢʨʝʜʠʪʘʮʠʠ ʧʨʦʛʨʘʤʤ ʠʥʞʝ-

ʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʦʶʟʦʤ ʅʀʆ ʠ ʈʦʩʉʅʀʆ ʙʳʣʦ ʩʦʟʜʘʥʦ ɸʛʝʥʪʩʪʚʦ ʧʦ 

ʘʢʢʨʝʜʠʪʘʮʠʠ ʧʨʦʛʨʘʤʤ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʝʥʦ ʄʠ-

ʥʠʩʪʝʨʩʪʚʦʤ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʇʝʨʝ-

ʯʝʥʴ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʦʚʦʜʷʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙʱʝʩʪʚʝʥʥʫʶ ʘʢʢʨʝʜʠ-

ʪʘʮʠʶ ʧʨʦʛʨʘʤʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʦʜʝʡʩʪʚʠʝ ʚʦʩʧʠʪʘʥʠʶ ʪʚʦʨʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʤʦʣʦʜʝʞʠ ʠ ʦʢʘʟʘʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʩʪʘʥʦʚʣʝʥʠʶ ʦʜʘʨʝʥʥʳʭ, 

ʢʨʝʘʪʠʚʥʦ ʤʳʩʣʷʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʘʷ ʯʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʉʦʶʟʘ ʅʀʆ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘ-

ʣʠʩʪʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ.  

ʉʦʶʟ ʅʀʆ ʫʜʝʣʷʝʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʨʘʙʦʪʝ ʩ ʤʦʣʦʜʝʞʴʶ. ɿʘ ʩʯʝʪ 

ʩʨʝʜʩʪʚ ʉʦʶʟʘ ʅʀʆ ʝʞʝʛʦʜʥʦ ʚʳʜʝʣʷʝʪʩʷ 7 ʩʪʠʧʝʥʜʠʡ ʠʤʝʥʠ ɺ.ɻ. ʐʫʭʦʚʘ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʦʪʣʠʯʥʠʢʦʚ ʚʝʜʫʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʈʦʩʩʠʠ. 

ɿʘʜʘʯʝʡ ʉʦʶʟʘ ʅʀʆ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʦ ʠ ʚʩʝʤʝʨʥʦʝ ʩʦʜʝʡʩʪʚʠʝ ʪʦʤʫ, ʯʪʦʙʳ ʠʤʠ ʦʚʣʘʜʝ-

ʚʘʣʦ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ, ʩʪʘʥʦʚʷʩʴ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯ-

ʥʦʛʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʠ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

ʉʦʶʟ ʅʀʆ ʧʦʩʪʦʷʥʥʦ ʚʝʜʝʪ ʨʘʙʦʪʫ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʫʯʥʦʡ ʛʨʘ-

ʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚʳʧʫʩʢʫ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ. 

ɼʦʤʘ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʦʩʉʅʀʆ ʚʝʜʫʪ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ 

ʢʘʜʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʦʚʦʜʷʪ ʥʘʫʯʥʦ-ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʩʝʤʠʥʘʨʳ ʠ ʢʨʫʛʣʳʝ ʩʪʦʣʳ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ 

ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ.  
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ʉʦʶʟ ʅʀʆ ʦʨʛʘʥʠʟʫʝʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʣʦʱʘʜʢʠ ʠ ʧʨʦʚʦʜʠʪ 

ʢʨʫʧʥʳʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ, 

ʬʦʨʫʤʳ, ʢʦʥʛʨʝʩʩʳ, ʩʠʤʧʦʟʠʫʤʳ, ʩʝʤʠʥʘʨʳ ʩ ʮʝʣʴʶ ʦʙʤʝʥʘ ʥʦʚʝʡʰʠʤʠ 

ʟʥʘʥʠʷʤʠ, ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʮʝʥʢʠ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʳʷʚ-

ʣʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʚʳʭ ʠʜʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʩʪʦʷʥʥʳʭ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʧʦʩʪʦʷʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʥʞʝʥʝʨʘʤʠ ʠ ʫʯʝʥʳʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʠʟʜʘʥʠʷ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʝ-

ʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ. 

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʪʝʢʫʱʠʡ ʛʦʜ ʦʙʲʷʚʣʝʥ 

ɻʦʜʦʤ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʛʦʜʘ ʉʦʶʟʦʤ ʅʀʆ ʧʣʘʥʠʨʫʝʪ-

ʩʷ ʧʨʦʚʝʩʪʠ ʦʢʦʣʦ 40 ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʮʝʣʴʶ ʦʙʤʝʥʘ 

ʥʦʚʝʡʰʠʤʠ ʟʥʘʥʠʷʤʠ, ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʮʝʥʢʠ ʠʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ, ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʥʦʚʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʚʳʷʚʣʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʧʦ ʘʢʪʫʘʣʴʥʳʤ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ.  

ʉʨʝʜʠ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ï III  ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʂʦʩʳʛʠʥʩʢʠʡ ʬʦʨʫʤ 

çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠʥʞʝʥʝʨʥʳʭ ʥʘʫʢè, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪʩʷ 20 ʠ 

21 ʦʢʪʷʙʨʷ 2021 ʛʦʜʘ ʚ ʄʦʩʢʚʝ, ʥʘ ʙʘʟʝ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ.ʅ. ʂʦʩʳʛʠʥʘ (ʊʝʭʥʦʣʦʛʠʠ. ɼʠʟʘʡʥ. ʀʩʢʫʩʩʪʚʦ). ɺ 

ʧʨʦʛʨʘʤʤʫ ʌʦʨʫʤʘ ʚʢʣʶʯʝʥʳ çʢʨʫʛʣʳʝ ʩʪʦʣʳè, ʧʦʩʚʷʱʝʥʥʳʝ ʪʝʤʘʪʠʢʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʈʦʩʩʠʠ, ʂʠʪʘʷ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʨʦʣʠ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ 

ʰʢʦʣ ʈʦʩʩʠʠ, ʂʠʪʘʷ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠʣʠʷ ʥʘʫʯʥʳʭ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯʘʭ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟ-

ʚʠʪʠʝ ʩʪʨʘʥʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙʣʝʤ ʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʩʦʣʠʜʘʮʠʠ ʫʩʠʣʠʡ ʫʯʝʥʳʭ, ʠʥʞʝʥʝʨʦʚ, ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ. 

ʆʭʚʘʪʠʚʰʘʷ ʤʠʨ ʵʧʠʜʝʤʠʷ ʢʦʨʦʥʘʚʠʨʫʩʘ ʤʝʥʷʝʪ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ, ʥʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʈʦʩʩʠʠ, ʩʪʨʘʥ ʉʦ-

ʜʨʫʞʝʩʪʚʘ ʅʝʟʘʚʠʩʠʤʳʭ ɻʦʩʫʜʘʨʩʪʚ, ʢʦʪʦʨʫʶ ʥʘʧʨʘʚʣʷʝʪ ʠ ʢʦʥʩʦʣʠʜʠʨʫʝʪ 

ʉʦʶʟ ʅʀʆ, ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʶ ʨʘʙʦʪʫ ʚ ʠʥʪʝʨʝʩʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʉʅɻ ʠ ʩʧʦʩʦʙ-

ʥʘ ʚʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʝʘʣʠʟʘʮʠʶ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʚ 

ʨʝʰʝʥʠʝ ʪʝʭ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʚʩʪʘʶʪ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʰʠʭ ʩʪʨʘʥ. 
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ʄʳ ʢʫʟʥʝʮʳ! 

 
ʉ.ɸ. ɽʚʩʶʢʦʚ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ  

ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ  

(ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

e-mail: mt6evs@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʦʜʥʦʡ ʠʟ 50-ʪʠ ʥʘʫʯʥʳʭ ʰʢʦʣ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ï çʄʘʰʠʥʳ ʠ ʪʝʭ-

ʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤè, ʦʩʥʦʚʘʪʝʣʝʤ ʢʦʪʦʨʦʡ ʩʪʘʣ ɸʥʘʪʦʣʠʡ 

ʀʚʘʥʦʚʠʯ ɿʠʤʠʥ, ʢʨʫʧʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴ ʚ ʦʙʣʘʩʪʠ ʢʫʟʥʝʯ-

ʥʦ-ʧʨʝʩʩʦʚʳʭ ʤʘʰʠʥ. ʉʦʟʜʘʥʥʘʷ ʠʤ ʚʧʝʨʚʳʝ ʚ 1930 ʛʦʜʫ ʢʘʬʝʜʨʘ ʤʘʰʠʥ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʦʡ ʦʥ ʨʫʢʦʚʦʜʠʣ ʜʦ 1974 ʛʦʜʘ, 

ʩʪʘʣʘ ʥʘʩʪʦʷʱʝʡ ʰʢʦʣʦʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʢʫʟʥʠʮʝʡ ʠʥʞʝʥʝʨʥʳʭ ʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʬʝʜʨʘ, ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ, ʢʫʟʥʝʯʥʦ-

ʧʨʝʩʩʦʚʳʝ ʤʘʰʠʥʳ, ʩʪʫʜʝʥʪ, ʠʥʞʝʥʝʨ. 

 

We are the blacksmiths! 

 
S.A. Evsyukov, 

Grand Ph.D., Professor, 

Head of Pressure Treatment Technologies Department, 

Bauman Moscow State Technical University 

 

Abstract. The article reveals history of formation and development of one of the 

50 scientific schools of Bauman Moscow State Technical University - Machines 

and Technologies of Pressure Processing, the founder of which was Anatoly 

Ivanovich Zimin, a major designer and inventor in the field of forging and press-

ing machines. Founded by him in 1933 Machines and Technologies of Pressure 

Treatment Department, which he headed until 1974, became a real school of de-

sign, technological and industrial training of students, forge of engineering and 

scientific personnel. 

Keywords: department, pressure processing technology, forging and press ma-

chines, student, engineer. 

 

ɿʘ ʚʨʝʤʷ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʜʘʚ-

ʣʝʥʠʝʤ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ (ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ) 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʝʥʷʣʘ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʚʤʝʩʪʝ ʩ ʠʟʤʝʥʝʥʠʤ̫ʠ ʥʘʟʚʘʥʠʡ ʚʫʟʘ, 

ʬʘʢʫʣʴʪʝʪʘ ʠ ʜʨʫʛʠʤʠ ʢʘʧʨʠʟʘʤʠ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʡ ʤʦʜʳ.  

ʆʜʥʘʢʦ ʠ ʨʘʥʴʰʝ, ʠ ʩʝʡʯʘʩ ʚʩʝʭ ʝʝ ʚʳʧʫʩʢʥʠʢʦʚ ʥʝʛʣʘʩʥʦ ʥʘʟʳʚʘʶʪ 

çʢʫʟʥʝʮʘʤʠè. ʂʘʢ ʥʦʩʠʪʝʣʝʡ ʠ ʧʨʦʜʦʣʞʘʪʝʣʝʡ ʪʨʘʜʠʮʠʡ ʵʪʦʡ ʦʜʥʦʡ ʠʟ ʩʘ-
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ʤʳʭ ʜʨʝʚʥʠʭ ʠ ʫʚʘʞʘʝʤʦʡ ʚ ʤʠʨʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺ ʩʪʘʨʠʥʫ ʵʪʦ ʙʳʣ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ. ʅʝʜʘʨʦʤ, ʩʫʱʝʩʪʚʫʝʪ 

ʧʦʩʣʦʚʠʮʘ: çʂʫʟʥʝʮ ï ʚʩʝʤ ʨʝʤʝʩʣʘʤ ʦʪʝʮè. ɸ ʬʘʤʠʣʠʠ ʂʫʟʥʝʮʦʚ, ʂʦʚʘʣʴ, 

Smith, Schmied, Herrero, Fabbro ʠ ʜʨ. ʰʠʨʦʢʦ ʨʘʟʙʨʦʩʘʥʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʅʝ ʙʫʜʝʪ ʙʦʣʴʰʦʡ ʥʘʪʷʞʢʦʡ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʢʫʟʥʝʯʥʦʤʫ ʨʝʤʝ-

ʩʣʫ ʚʝʣʦʩʴ ʚ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʝʛʦ ʦʩʥʦʚʘʥʠʷ. ʉʨʝʜʠ 

ʤʘʩʪʝʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʚ 1830 ʛʦʜʫ ʨʝʤʝʩʣʝʥʥʦʛʦ ʋʯʠʣʠʱʘ ʙʳʣʘ ʠ ʢʫʟ-

ʥʝʯʥʘʷ ʤʘʩʪʝʨʩʢʘʷ.  

 

 
 

ʆʜʥʘʢʦ ʧʣʘʥʦʤʝʨʥʘʷ, çʠʥʜʫʩʪʨʠʘʣʴʥʘʷè ʧʦʜʛʦʪʦʚʢʘ ʠʥʞʝʥʝʨʦʚ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʄʘʰʠʥr ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤè 

ʥʘʯʘʣʘʩʴ ʪʦʣʴʢʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʢʘʬʝʜʨʳ.  

ʇʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʚʳʟʚʘʥʦ ʦʩʪʨʝʡʰʠʤ ʜʝʬʠʮʠʪʦʤ ʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ. ɺ ʩʪʨʘʥʝ ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʰʣʘ ʠʥʜʫ-

ʩʪʨʠʘʣʠʟʘʮʠʷ. ʇʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʠ ʩʪʨʦʠʣʠʩʴ ʥʦʚʳʝ ʟʘʚʦʜʳ, ʩʦʟʜʘʚʘʣʠʩʴ 

ʥʦʚʳʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʘʚʪʦʤʦʙʠʣʴʥʘʷ, ʘʚʠʘʮʠʦʥʥʘʷ, ʤʝʪʘʣʣʫʨ-

ʛʠʯʝʩʢʘʷ, ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʘʷ ʠ ʜʨʫʛʠʝ. 

ʇʨʠʢʘʟ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʋʯʠʣʠʱʝ ʢʘʬʝʜʨʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʤʝʪʘʣʣʦʚ 

ʜʘʚʣʝʥʠʝʤ ʙʳʣ ʠʟʜʘʥ ʚ 1930 ʛʦʜʫ, ʯʝʨʝʟ 100 ʣʝʪ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʤʝʩ-

ʣʝʥʥʦʛʦ ʋʯʠʣʠʱʘ. ʌʦʨʤʠʨʦʚʘʪʴ ʢʘʬʝʜʨʫ ʙʳʣʦ ʧʦʨʫʯʝʥʦ ɸʥʘʪʦʣʠʶ ʀʚʘ-

ʥʦʚʠʯʫ ɿʠʤʠʥʫ (1895 - 1974), ʢʦʪʦʨʳʡ ʠ ʙʳʣ ʥʘʟʥʘʯʝʥ ʝʝ ʧʝʨʚʳʤ ʟʘʚʝʜʫʶ-

ʱʠʤ. 

ʉʝʡʯʘʩ ʪʨʫʜʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ: ʢʘʢ ʪʦʛʜʘ ʥʘ ʢʘʬʝʜʨʝ ʚʩʝ ʙʳʣʦ ʦʨʛʘʥʠ-

ʟʦʚʘʥʦ ʠ ʢʪʦ ʟʘ ʯʪʦ ʦʪʚʝʯʘʣ. ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘ ʢʘʬʝʜʨʝ ʙʳʣʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʧʦʜʛʦʪʦʚʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ 

ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ. ʂʘʬʝʜʨʘ ʚʝʣʘ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʦ 

ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʤʫ, ʠ ʧʦ ʧʨʦʢʘʪʥʦ-ʚʦʣʦʯʠʣʴʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘʤ.  
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ʉʧʝʮʠʘʣʠʩʪʦʚ ʢʘʪʘʩʪʨʦʬʠ-

ʯʝʩʢʠ ʥʝ ʭʚʘʪʘʣʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ ʨʘʙʦʪʘʣʠ 

ʠʣʠ ʧʨʝʧʦʜʘʚʘʣʠ ʛʜʝ-ʪʦ ʝʱʝ. ʉʘʤ 

ɸ.ʀ. ɿʠʤʠʥ ʧʦʤʠʤʦ ʟʘʚʝʜʦʚʘʥʠʷ 

ʢʘʬʝʜʨʳ ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ ʙʳʣ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʣʘʙʦʨʘʪʦʨʠʠ (ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʦʪʜʝʣʘ) ʦʙʨʘʙʦʪʢʠ ʤʝ-

ʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ʚ ʅʀʀʄɸʐ 

(ʥʳʥʝ ʎʅʀʀʊʄɸʐ).  

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʢʘʬʝʜʨʘ 

ʠ ʢʫʟʥʝʯʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʧʨʝʜ-

ʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʝʜʠʥʳʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʫʯʝʙʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʨʘʙʦʪʫ ʢʦʪʦʨʦʛʦ ʧʣʘʥʠ-

ʨʦʚʘʣ ʠ ʥʘʧʨʘʚʣʷʣ ɸ.ʀ. ɿʠʤʠʥ. 

ɹʦʣʝʝ ʪʦʛʦ ʜʦ ʥʘʯʘʣʘ 40-ʭ ʛʦʜʦʚ ʚ 

ʢʫʟʥʝʯʥʦʡ ʤʘʩʪʝʨʩʢʦʡ ʢʘʬʝʜʨʳ 

ʦʙʫʯʝʥʠʝ ʢʫʟʥʝʯʥʦʤʫ ʜʝʣʫ ʧʨʦʭʦ-

ʜʠʣʠ ʩʪʫʜʝʥʪʳ ʤʥʦʛʠʭ ʤʦʩʢʦʚʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ. ʇʦʵʪʦʤʫ, ʛʦʚʦʨʷ ʦ ʢʘʬʝʜʨʝ, 

ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦ ʩʣʝʜʫʝʪ ʛʦʚʦʨʠʪʴ ʦ ʥʘʫʯʥʦʡ ʰʢʦʣʝ, ʩʦʟʜʘʥʥʦʡ ɸ.ʀ. ɿʠʤʠ-

ʥʳʤ. 

ʉʨʝʜʠ ʧʝʨʚʳʭ ʫʯʝʥʠʢʦʚ ʠ ʩʦʨʘʪʥʠʢʦʚ, ʢʦʪʦʨʳʭ ɸ.ʀ. ɿʠʤʠʥʫ ʫʜʘʣʦʩʴ 

ʧʨʠʚʣʝʯʴ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʢʘʬʝʜʨʝ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʠʩʪʦʯʥʠʢʠ ʥʘʟʳʚʘʶʪ 

ʠʤʝʥʘ: ɺ.ʀ. ɿʘʣʝʩʩʢʦʛʦ, ʄ.ʉ. ʇʫʜʦʚʘ, ɸ.ʀ. ʎʝʣʠʢʦʚʘ, ɺ.ʄ. ɸʨʠʩʪʦʚʘ, 

ɽ.ʇ. ʋʥʢʩʦʚʘ, ʄ.ɺ. ʉʪʦʨʦʞʝʚʘ, ʅ.ʄ. ʂʦʧʳʣʦʚʘ, ʀ.ʀ. ɻʠʨʰʘ, ɸ.ʉ. ʌʝʜʦʨʦʚʘ, 

ɸ.ʊ. ɻʦʣʦʚʘʥʘ, ɸ.ʀ. ɼʦʣʞʘʥʩʢʦʛʦ, ɺ.ʌ. ʑʝʛʣʦʚʘ, ʃ.ʅ. ʐʝʚʷʢʦʚʘ, ɹ.ɺ. ʈʦʟʘʥʦʚʘ. 

  

  
 

ʄ.ɺ. ʉʪʦʨʦʞʝʚ 
 

ɽ.ʇ. ʋʥʢʩʦʚ 

 
 

ʆʩʥʦʚʘʪʝʣʴ ʢʘʬʝʜʨʳ  

ɿʠʤʠʥ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ  

(1895 - 1974) 
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ʋʞʝ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʥʘ ʢʘʬʝʜʨʝ ʥʘʯʘʣʘ ʚʳʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʪʴʩʷ 

çʩʚʷʪʘʷ ʪʨʦʠʮʘè ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ: ʢʫʟʥʝʯʥʳʝ ʤʘʰʠʥʳ (ʦʙʦʨʫʜʦʚʘʥʠʝ), 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʦʨʠʷ. 

ʆʙʱʝʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʩʫʱʝʩʪʚʣʷʣ ɸ.ʀ. ɿʠʤʠʥ. 

ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨ, ʥʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʦʥ ʦʨʠʝʥʪʠʨʦʚʘʣ ʠʭ ʥʘ ʙʦʣʝʝ ʫʟʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʡ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʄ.ɺ. ʉʪʦʨʦʞʝʚʫ ʙʳʣʦ ʧʦʨʫʯʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʠ ʢʨʠ-

ʚʦʠhʧʥʳʭ ʧʨʝʩʩʦʚ, ʀ.ʀ. ɻʠʨʰ ʠ ɺ.ʀ. ɿʘʣʝʩʩʢʠʡ ʟʘʥʠʤʘʣʠʩʴ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦ-ʢʦʚʦʯʥʳʤʠ ʤʘʰʠʥʘʤʠ. ɺ.ʄ. ɸʨʠʩʪʦʚ ʠʩʩʣʝʜʦʚʘʣ ʪʝʭʥʦʣʦʛʠʶ ʢʦʚʢʠ ʠ 

ʰʪʘʤʧʦʚʢʠ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ. ɽ.ʇ. ʋʥʢʩʦʚ ʩʦʩʨʝʜʦʪʦʯʠʣʩʷ ʥʘ ʨʘʟʨʘ-

ʙʦʪʢʝ ʪʝʦʨʠʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʠʟʫʯʝʥʠʠ ʨʝʩʩʦʨʥʭr ʠ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʤʦʣʦʪʦʚ. ʅʘ ʩʝʙʷ ɸ.ʀ. ɿʠʤʠʥ ʚʟʷʣ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʦʚʦʟ-

ʜʫʰʥʳʭ ʤʦʣʦʪʦʚ, ʚʠʥʪʦʚʳʭ ʬʨʠʢʮʠʦʥʥʳʭ ʧʨʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʪʝʦʨʠʶ ʧʣʘ-

ʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. 

ɺ ʥʘʯʘʣʝ 30-ʭ ʛʦʜʦʚ ʥʘ ʨʷʜʝ ʟʘʚʦʜʦʚ ʩʪʨʘʥʳ ʥʘʯʘʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʳʭ ʤʘʰʠʥ, ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʢʦ-

ʪʦʨʳʭ ʧʨʠʥʷʣʠ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ. ʇʝʨʚʦʡ ʪʘʢʦʡ ʨʘʙʦʪʦʡ, ʚʳʧʦʣʥʝʥʥʦʡ 

ɸ.ʀ. ɿʠʤʠʥʳʤ, ʷʚʠʣʦʩʴ ʠʩʧʳʪʘʥʠʝ ʧʨʠʚʦʜʥʳʭ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʤʦʣʦʪʦʚ.  

ɺ 1935 ʛʦʜʫ ɸ.ʀ. ɿʠʤʠʥ ʧʨʦʚʝʣ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʚʠʥʪʦ-

ʚʳʭ ʬʨʠʢʮʠʦʥʥʳʭ ʤʦʣʦʪʦʚ 60 ʠ 180 ʪʩ ʥʘ ʟʘʚʦʜʝ ʠʤ. ʄ.ʀ. ʂʘʣʠʥʠʥʘ ʚ ɺʦ-

ʨʦʥʝʞʝ. 

ɺ 30-ʝ ʛʦʜʳ ʫʩʧʝʰʥʦ ʟʘʱʠʪʠʣʠ ʢʘʥʜʠʜʘʪʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʝʨʚʳʝ 

ʘʩʧʠʨʘʥʪʳ ɸ.ʀ. ɿʠʤʠʥʘ: ɺ.ʌ. ʑʝʛʣʦʚ (1935 ʛ.), ɽ.ʇ. ʋʥʢʩʦʚ ʠ ɸ.ʉ. ʌʝʜʦ-

ʨʦʚ (1937 ʛ.), ʜʠʨʝʢʪʦʨ ʎɹʂʄ ʃ.ʅ. ʐʝʚʷʢʦʚ (1940 ʛ.). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʳʭ ʤʘʰʠʥ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʥʫʣʷ ʩʦʟʜʘʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʝ ʤʘʠh-

ʥʦʩʪʨʦʝʥʠʝ ʚ ʧʨʝʜʚʦʝʥʥʳʝ ʛʦʜʳ. 

ɿʘʙʝʛʘʷ ʥʝʤʥʦʛʦ ʚʧʝʨʝʜ, ʦʪʤʝʪʠʤ, ʯʪʦ ʪʦʣʴʢʦ ʥʘ ʩʦʚʝʪʘʭ ʄɺʊʋ ʠʤ. 

ʅ.ʕ. ɹʘʫʤʘʥʘ ʙʳʣʠ ʟʘʱʠʱʝʥʳ 36 ʢʘʥʜʠʜʘʪʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʧʦʜ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ.ʀ. ɿʠʤʠʥʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦ-

ʚʠʯ ʫʩʧʝʰʥʦ ʨʫʢʦʚʦʜʠʣ ʘʩʧʠʨʘʥʪʘʤʠ ʚ ʎʅʀʀʊʄɸʐʝ ʠ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ 

ʠʥʩʪʠʪʫʪʘʭ.  

ɿʜʝʩʴ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ɸʥʘʪʦ-

ʣʠʝʤ ʀʚʘʥʦʚʠʯʝʤ ʢʘʥʜʠʜʘʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʥʦ ʠ ʠʭ ʣʠʯʥʦʩʪʠ. ʉʨʝʜʠ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢʘʥʜʠʜʘʪʦʚ ʙʳʣʠ ʟʘʩʣʫʞʝʥʥʳʝ ʜʝʷʪʝʣʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ 

ʈʉʌʉʈ ɽ.ʀ. ʉʝʤʝʥʦʚ, ɸ.ɻ. ʆʚʯʠʥʥʠʢʦʚ, ʃ.ʀ. ɾʠʚʦʚ, ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʪ̫ʝʣʴ 

ʥʘʫʢʠ ʈʌ ʖ.ɸ. ɹʦʯʘʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʘʤ ʧʦʜʛʦʪʦʚʠʣ ʜʝʩʷʪʢʠ ʢʘʥ-

ʜʠʜʘʪʦʚ ʠ ʜʦʢʪʦʨʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʠ ʪʝʤ ʩʘʤʳʤ ʨʘʟʚʠʣ ʠ ʧʨʝʫʤʥʦʞʠʣ 

ʥʘʫʯʥʫʶ ʰʢʦʣʫ ɸ.ʀ. ɿʠʤʠʥʘ. ɼʚʘʞʜʳ ɻʝʨʦʡ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ 

ʘʢʘʜʝʤʠʢ ɸ.ʀ. ʎʝʣʠʢʦʚ ʪʘʢʞʝ ʩʯʠʪʘʣ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ ʩʚʦʠʤ ʫʯʠʪʝʣʝʤ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʚʳʩʦʢʦ ʦʮʝʥʠʣʦ ʟʘʩʣʫʛʠ ɸʥʘʪʦʣʠʷ ʀʚʘʥʦʚʠʯʘ ɿʠʤʠʥʘ. 

ɺ 1951 ʛʦʜʫ ʦʥ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʦʨʜʝʥʦʤ ʃʝʥʠʥʘ, ʚ 1971 ʛʦʜʫ ï ʚʪʦʨʳʤ ʦʨ-
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ʜʝʥʦʤ ʃʝʥʠʥʘ. ɺ 1967 ʛʦʜʫ ɸ.ʀ. ɿʠʤʠʥʫ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʧʦʯʝʪʥʦʝ ʟʚʘʥʠʝ 

ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʉʌʉʈ. 

ɺʦʝʥʥʳʝ ʛʦʜʳ ʧʦʢʨʳʪʳ ʠʩʪʦʨʠʯʝʩʢʠʤ çʪʫʤʘʥʦʤè, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪ 

ʨʘʩʩʝʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢ ʢʦʥʮʫ 50-60-ʭ ʛʦʜʦʚ. ɺ ʵʪʦ ʚʨʝʤʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʡ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ʢʘʬʝʜʨʳ ʚ ʩʦ-

ʩʪʘʚʝ: ɸ.ʀ. ɿʠʤʠʥ, ɽ.ɸ. ʇʦʧʦʚ, ɸ.ɺ. ɻʦʣʦʚʠʥ, ʖ.ɸ. ɹʦʯʘʨʦʚ, ɽ.ʀ. ʉʝʤʝʥʦʚ, 

ɸ.ɻ. ʆʚʯʠʥʥʠʢʦʚ, ʕ.ʌ. ɹʦʛʜʘʥʦʚ, ɸ.ʌ. ʂʘʛʘʨʤʘʥʦʚ, ɺ.ɻ. ʂʦʥʜʨʘʪʝʥʢʦ, 

ɸ.ʉ. ɽʟʞʝʚ, ʀ.ʅ. ʐʫʙʠʥ, ʕ.ɹ. ɹʝʨʜʥʠʢʦʚ. 

ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ʫʧʦʤʠʥʘʶʪʩʷ ʜʚʘ ʫʯʝʙʥʳʭ ʤʘʩʪʝʨʘ ʂʦʨʦʪʘʝʚ ɺ.ʉ. ʠ 

ʈʦʟʘʥʦʚ ɽ.ɺ. (ʙʨʘʪ ɹ.ɺ. ʈʦʟʘʥʦʚʘ), ʢ ʤʥʝʥʠʶ ʢʦʪʦʨʳʭ, ʧʦ ʚʦʩʧʦʤʠʥʘʥʠʷʤ 

ʦʯʝʚʠʜʮʝʚ, ʚʩʝʛʜʘ ʧʨʠʩʣʫʰʠʚʘʣʩʷ ɸ.ʀ. ɿʠʤʠʥ. 

ʂʘʬʝʜʨʘ ʠ ʝʝ ʚʳʧʫʩʢ-

ʥʠʢʠ ʚʩʝʛʜʘ ʘʢʪʠʚʥʦ ʦʪʢʣʠ-

ʢʘʣʠʩʴ ʥʘ ʟʘʧʨʦʩʳ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ. ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʚ 

50-ʭ ʛʦʜʘʭ ʨʘʢʝʪʥʦ-

ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʠ 

ʘʚʠʘʩʪʨʦʝʥʠʷ ʧʦʪʨʝʙʦʚʘʣʦ 

ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩʩʦʚ ʥʦʤʠ-

ʥʘʣɹʥʦʡ ʩʠʣʦʡ 750 ʄʥ, ʩ 

ʨʘʟʤʝʨʘʤʠ ʩʪʦʣʘ ʚ ʧʣʘʥʝ 

16ʭ3,5 ʤ ʠ ʭʦʜʦʤ ʪʨʘʚʝʨʩʳ 2 

ʤ. ʇʨʝʩʩʘ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ 

ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʢʨʫʧʥʦʛʘʙʘ-

ʨʠʪʥʳʭ ʜʝʪʘʣʝʡ ʠʟ ʘʣʶʤʠ-

ʥʠʝʚʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ. ɺ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 

ʚʳʧʫʩʢʥʠʢʠ ʢʘʬʝʜʨʳ. ɸ ʤʝʩʪʦ ɻʣʘʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʪʷʞʝʣʳʭ ʛʠʜʨʘʚʣʠ-

ʯʝʩʢʠʭ ʧʨʝʩʩʦʚ ɺʅʀʀʄɽʊʄɸʐʘ ʟʘʥʷʣ ʧʨʦʬʝʩʩʦʨ ɹ.ɺ. ʈʦʟʘʥʦʚ. ɺʩʝʛʦ 

ʅʦʚʦʢʨʘʤʘʪʦʨʩʢʠʤ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤ ʟʘʚʦʜʦʤ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʜʚʘ 

ʪʘʢʠʭ ʧʨʝʩʩʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʬʦʪʦ. 

ɺ ʵʪʠ ʛʦʜʳ ɸ.ʀ. ɿʠʤʠʥ ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʇʝʨʠʦ-

ʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʵʥʝʨʛʦʪʠʧʦʚ ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʳʭ ʤʘʰʠʥ (ʂʐʄ), ʢʦʪʦ-

ʨʫʶ ʦʧʫʙʣʠʢʦʚʳʚʘʝʪ ʚ 1965 ʛʦʜʫ. ʆʧʠʨʘʷʩʴ ʥʘ ʥʝʝ, ʥʘ ʢʘʬʝʜʨʝ ʚʝʜʫʪʩʷ 

ʧʣʘʥʦʤʝʨʥʳʝ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦ-

ʚʳʭ ʤʘʰʠʥ. ʕʪʠ ʨʘʙʦʪʳ ʧʨʦʭʦʜʷʪ ʚʩʝ ʵʪʘʧʳ, ʥʘʯʠʥʘʷ ʩʦ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʫʨ-

ʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʦʟʜʘʥʠʝʤ ʧʨʦʪʦʪʠʧʦʚ ʠ ʟʘʱʠ-

ʪʦʡ ʢʘʥʜʠʜʘʪʩʢʠʭ ʠ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ. ɿʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʝ 

ʚʨʝʤʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺʩʣʝʜ ʟʘ ʛʠʜʨʦʚʠʥʪʦʚʳʤʠ ʧʨʝʩʩ-ʤʦʣʦʪʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʦʧʳʪ-

ʥʳʝ ʦʙʨʘʟʮʳ ʢʨʠʚʦʰʠʧʥʦʛʦ ʠ ʢʨʠʚʦʰʠʧʥʦ-ʢʦʣʝʥʥʦʛʦ ʧʨʝʩʩʦʚ ʩ ʛʠʜʨʦʚʠʥ-

ʪʦʚʳʤ ʧʨʠʚʦʜʦʤ, ʛʠʜʨʦʚʠʥʪʦʚʦʛʦ ʧʨʝʩʩʘ ʩ ʚʩʪʨʝʯʥʳʤ ʜʚʠʞʝʥʠʝʤ ʧʦʜʚʠʞ-

ʥʳʭ ʯʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʚʠʥʪʦʚʦʛʦ ʧʨʝʩʩʘ ʩ ʨʘʟʛʨʫʞʝʥʥʦʡ ʦʪ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʩʪʘʥʠʥʦʡ (ʖ.ɸ. ɹʦʯʘʨʦʚ, ɸ.ɺ. ʉʘʬʦʥʦʚ). 
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ʆʧʠʨʘʷʩʴ ʥʘ ʵʪʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʫʯʝʥʳʤʠ ʢʘʬʝʜʨʳ ʩʦʚ-

ʤʝʩʪʥʦ ʩ ʕʅʀʂʄɸʐɽʄ, ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʛʠʜʨʦʚʠʥʪʦʚʳʭ ʧʨʝʩʩʦʚ ʫʩʠʣʠʝʤ 

6.ɿ ʄʅ ʠ 25 ʄʅ. ʆʙʦʙʱʘʷ ʚʩʝ 

ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠ,̫ ʙʳʣ ʨʘʟʨʘʙʦ-

ʪʘʥ ɻʆʉʊ 718-84 çɺʠʥʪʦʚʳʝ 

ʧʨʝʩʩʳè. 

ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʂʐʄ ʧʦʰʣʦ ʧʦ ʧʫʪʠ 

ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʜʦʟʠʨʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ, ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-

ʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʜʘʧʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. ɼʣʠʪʝʣʥɹʦʝ ʚʨʝʤʷ 

ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʢʘʬʝʜʨʝ ʚʦʟ-

ʛʣʘʚʣʷʣ ʧʨʦʬʝʩʩʦʨ ʖ.ɸ. ɹʦʯʘʨʦʚ.  

ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳ-

ʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʧʨʠʚʦʜʥʳʭ ʧʥʝʚʤʘʪʠʯʝ-

ʩʢʠʭ ʤʦʣʦʪʦʚ (ʃ.ʉ. ʇʝʪʨʦʩʷʥ), 

ʢʦʚʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʦʙʨʘʪ-

ʥʦʡ ʩʚʷʟʴʶ ʧʦ ʚʳʩʦʪʝ ʧʦʢʦʚʢʠ (ɺ.ɸ. ɹʦʨʦʟʜʠʥ), ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʰʪʘʤʧʦʚʦʯ-

ʥʳʭ ʤʦʣʦʪʦʚ (ʅ.ɹ. ɹʘʙʠʥ), ʘ ʪʘʢʞʝ ʘʜʘʧʪʠʚʥʦʛʦ (ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʵʥʝʨʛʦʥʦʩʠ-

ʪʝʣʷ) ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʰʪʘʤʧʦʚʦʯʥʳʭ ʤʦʣʦʪʦʚ 

(ɽ.ɸ. ʖʜʘʥʦʚ), ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʠʥʪʦʚʳʭ ʤʫʬʪʦʚʳʭ ʧʨʝʩʩʦʚ 

(ʄ.ɽ. ʄʘʨʢʫʰʠʥ), ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʛʠʜʨʦʚʠʙʨʘʮʠʦʥʥʳʭ 

ʧʨʝʩʩʦʚ (ɸ.ʇ. ʊʝʨʝʱʝʥʢʦ). ʕʪʠ ʨʘʙʦʪʳ ʧʨʦʜʦʣʞʘʣʠʩʴ ʠ ʚ 21-ʤ ʚʝʢʝ. ɹʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʤʘʩʩʝ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʟʘʛʦʪʦʚʢʠ ʛʠʜʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʤʦʣʦʪʦʚ ʩʝʨʠʠ ʄʐ (ɸ.ɺ. ɻʝʨʘʩʠʤʦʚ), 

ʧʨʦʛʨʘʤʤʥʦ-ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʚʳʩʦʪʝ ʧʦʢʦʚʢʠ ʛʠʜʨʦʧʥʝʚʤʘʪʠʯʝ-

ʩʢʠʭ ʰʪʘʤʧʦʚʦʯʥʳʭ ʤʦʣʦʪʦʚ (ɺ.ɸ. ɸʥʪʠʤʦʥʦʚ), ʧʨʦʛʨʘʤʤʥʦ-ʘʜʘʧʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʤʘʩʩʝ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘʛʦʪʦʚʢʠ ʢʨʠʚʦʰʠʧʥʳʭ ʛʦʨʷʯʝʰʪʘʤ-

ʧʦʚʦʯʥʳʭ ʧʨʝʩʩʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ (ʖ.ɸ. ɻʣʘʜʢʦʚ), ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʂɻʐʇ ʧʦ ʟʘʢʨʳʪʦʡ ʚʳʩʦʪʝ ʰʪʘʤʧʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʧʝʨʝʭʦʜʝ ʰʪʘʤ-

ʧʦʚʢʠ (ɸ.ɸ. ɸʥʮʠʬʝʨʦʚ). 

ɹʦʣʝʝ 30 ʣʝʪ ʧʨʦʚʦʜʠʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʠ ̫ ʂʇɼ 

ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ ʪʷʞʝʣʳʭ ʢʨʠʚʦʰʠʧʥʳʭ ʧʨʝʩʩʦʚ ʕʥʛʝʣʴ ʌʝʜʦʨʦʚʠʯ ɹʦʛ-

ʜʘʥʦʚ. ɺʘʞʥʳʝ ʜʣʷ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʤ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʠ ʬʨʠʢʮʠʦʥʥʳʭ 

ʤʫʬʪ ʠ ʪʦʨʤʦʟʦʚ ʢʨʠʚʦʰʠʧʥʳʭ ʧʨʝʩʩʦʚ. 

ʄʥʦʛʦ ʠ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʣ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʥʦʚʦʛʦ ʢʫʟʥʝʯʥʦ-ʰʪʘʤ-

ʧʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʥʘʪʦʣʠʡ ɺʘʩʠʣʴʝʚʠʯ ʉʘʬʦʥʦʚ. ʆʢʦʣʦ 200 ʘʚʪʦʨ-

ʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʠ ʧʘʪʝʥʪʦʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʧʦʣʫʯʝʥʦ ʠʤ ʟʘ ʩʚʦʠ ʠʟʦʙ-
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ʨʝʪʝʥʠʷ. ʆʥ ʫʜʦʩʪʦʝʥ ʟʦʣʦʪʦʡ ʠ ʩʝʨʝʙʨʷʥʳʭ ʤʝʜʘʣʝʡ ɺɼʅʍ ʉʉʉʈ, 

ʥʘʛʨʘʞʜʝʥ ʟʥʘʢʘʤʠ çʀʟʦʙʨʝʪʘʪʝʣʴ ʉʉʉʈè ʠ çʆʪʣʠʯʥʠʢ ʠʟʦʙʨʝʪʘʪʝʣʴʩʪʚʘ ʠ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠè.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʉʘʬʦʥʦʚʳʤ ɸ.ɺ. ʩ ʢʦʣʣʝʢʪʠʚʦʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʘʬʝʜ-

ʨʳ (ɸ.ʇ. ʅʦʩʦʚ, ʖ.ʀ. ʊʘʤʘʨʠʩ) ʧʨʠ ʫʯʘʩʪʠʠ ʕʅʀʂʄɸʐ (ʛ. ɺʦʨʦʥʝʞ) 

ʚʠʥʪʦʚʳʝ ʧʨʝʩʩʳ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʦʰʣʠ ʚ ʪʠʧʘʞ ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʭ ʩʝʨʠʡʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦ ʄʠʥʩʪʘʥʢʦʧʨʦʤʫ ʉʉʉʈ. 

ʅʘ ʏʠʤʢʝʥʪʩʢʦʤ ʇʆ ʂʇʆ ʙʳʣʦ ʦʩʚʦʝʥʦ ʩʝʨʠʡʥʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʚʠʥʪʦʚʳʭ 

ʧʨʝʩʩʦʚ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʦʜʝʣʠ ʌ3134. ɼʨʫʛʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʳ, 

ʢʦʪʦʨʳʤ ʨʫʢʦʚʦʜʠʣ ɸ.ɺ. ʉʘʬʦʥʦʚ, ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʢʨʠʚʦ-

ʰʠʧʥrʭ ʠ ʚʠʥʪʦʚʳʭ ʧʨʝʩʩʦʚ ʩ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠ ʦʪʢʣʶʯʝʥʠʷ ʤʫʬ-

ʪʳ ʠ ʪʦʨʤʦʟʘ. 

ʆʜʥʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʢʫʟʥʝʯʥʳʭ ʤʘʰʠʥ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʢʘʬʝʜʨʝ ʥʠʢʦʛʜʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ. ɺ 50-60-ʝ ʛʦʜʳ ʥʘ ʢʘʬʝʜʨʝ ʜʝʡʩʪʚʦʚʘ-

ʣʦ ʜʚʝ ʣʘʙʦʨʘʪʦʨʠʠ. ɺ ʦʜʥʦʡ ʠʟ ʥʠʭ ʨʘʙʦʪʘʣʠ ʐʫʙʠʥ ʀ.ʅ. (ʨʫʢʦʚʦʜʠʪʝʣʴ), 

ʃʝʛʯʠʣʠʥ ɸ.ʀ., ʃʷʧʫʥʦʚ ʅ.ʀ. ɿʘʥʠʤʘʣʘʩʴ ʵʪʘ ʣʘʙʦʨʘʪʦʨʠʷ ʚʦʧʨʦʩʘʤʠ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ. ʈʫʢʦʚʦʜʠʪʝʣʝʤ ʜʨʫʛʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣ ɸ.ʉ. ɽʟʞʝʚ, ʘ ʩʦ-

ʪʨʫʜʥʠʢʘʤʠ ï ʂʦʥʜʨʘʪʝʥʢʦ ɺ.ɻ., ʉʢʣʘʜʯʠʢʦʚ ɽ.ʅ., ɹʝʣʷʝʚ ʉ.ʅ., ʊʨʫʩʦʚ ɺ.ɽ., 

ʏʝʢʘʣʦʚ ɺ.ʇ. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʘʙʦʪ ʣʘʙʦʨʘʪʦʨʠʠ ï ʧʦʣʫʯʝʥʠʝ ʜʝʪʘʣʝʡ ʠʟ 

ʧʣʘʩʪʤʘʩʩ.  

ʋʞʝ ʪʦʛʜʘ ʧʨʦʷʚʠʣʩʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʪʘʣʘʥʪ ɸ.ʉ. ɽʟʞʝʚʘ, ʢʦʪʦʨʳʤ 

ʦʥ ʱʝʜʨʦ ʜʝʣʠʣʩʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʚʦʝʡ ʜʘʣʴʥʝʡʰʝʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ ʣʠʥʠʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠʟ ʪʝʨʤʦʨʝʘʢʪʠʚʥʳʭ ʧʣʘʩʪ-

ʤʘʩʩ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ. ʕʪʠ ʣʠʥʠʠ ʦʩʥʦʚʘʥʳ 

ʥʘ ʧʨʠʥʮʠʧʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʥʦʩʥʳʭ ʧʨʝʩʩ-ʬʦʨʤ. ʇʨʦʮʝʩʩ ʬʦʨʤʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʨʘʙʦʯʝʡ ʧʦʟʠʮʠʠ ʧʫʪʝʤ ʟʘʧʠʨʘʥʠʷ ʧʨʝʩʩ-ʬʦʨʤʳ ʜʘʚʣʝ-

ʥʠʝʤ ʧʨʝʩʩʘ, ʘ ʦʩʪʳʚʘʥʠʝ ʠ ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ 

ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʚʝʡʝʨʫ ʚʥʝ ʧʨʝʩʩʘ. ɺʩʝʛʦ ʟʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʪʝʭʥʠʢʠ 

ɸ.ʉ. ɽʟʞʝʚ ʥʘʛʨʘʞʜʝʥ 5 ʤʝʜʘʣʷʤʠ ɺɼʅʍ. ʆʥ ʘʚʪʦʨ 35 ʠʟʦʙʨʝʪʝʥʠʡ. 

ɺ 60-ʝ ʛʦʜʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɽ.ʀ. ʉʝʤʝʥʦʚʘ ʥʘ ʋʨʘʣʤʘʰʝ, ʚ ʣʘʙʦ-

ʨʘʪʦʨʠʷʭ ʎʅʀʀʊʤʘʰʘ ʠ ʢʘʬʝʜʨʳ (ɺ.ɻ. ʂʦʥʜʨʘʪʝʥʢʦ, ʅ.ʀ. ʃʷʧʫʥʦʚ, 

ʀ.ʉ. ɿʠʥʦʚʴʝʚ) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ. ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʦʯʘʛʘ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʜʦʰʪʘʤʧʦʚʢʝ. ʈʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʧʦʢʦʚʢʘ ʜʝʬʦʨʤʠʨʫ-

ʝʪʩʷ ʮʝʣʠʢʦʤ. ɺ ʢʦʥʮʝ 70-ʭ, 80-ʝ ʛʦʜʳ, ʢʦʛʜʘ ʧʨʦʬ. ɽ.ʀ. ʉʝʤʝʥʦʚ ʷʚʣʷʣʩʷ 

ʨʝʢʪʦʨʦʤ ɺʩʝʩʦʶʟʥʦʛʦ ʟʘʦʯʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʧʦʟʞʝ 

ɺɿʄʀ ʧʦʜʚʝʨʛʩʷ ʨʷʜʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʡ ʠ ʥʳʥʝ ʚʢʣʶʯʝʥ ʚ 

ʩʦʩʪʘʚ ʄʀʈʕɸ - ʈʦʩʩʠʡʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʢʩʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʥʘʧʨʘʚʣʝ-

ʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ, ʥʘ ʢʘʬʝʜʨʝ 

ʚʦʟʛʣʘʚʣʷʣ ʧʨʦʬʝʩʩʦʨ ɺ.ɻ. ʂʦʥʜʨʘʪʝʥʢʦ. 

ɺ ʩʝʥʪʷʙʨʝ 1961 ʛʦʜʘ ʖ.ɸ. ɹʦʯʘʨʦʚʳʤ ʥʘ ʟʘʩʝʜʘʥʠʠ ʢʘʬʝʜʨʳ ʙʳʣ 

ʩʜʝʣʘʥ ʦʪʯʝʪ ʦ ʥʘʫʯʥʦʡ ʩʪʘʞʠʨʦʚʢʝ ʚ ʂʘʣʠʬʦʨʥʠʡʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

(ɹʝʨʢʣʠ, ʉʐɸ). ʆʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ ʩʪʘʣʦ ʥʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʜʣʷ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʤʝʪʘʣʣʦʚ. ʂ ʵʪʦʡ ʨʘʙʦʪʝ ʖ.ɸ. ɹʦʯʘʨʦʚ ʧʨʠʚʣʝʢ ʠʥʞʝʥʝʨʘ ʢʘʬʝʜʨʳ 

ɸ.ʀ. ʃʝʛʯʠʣʠʥʘ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣ ʚ ʩʦʟʜʘʥʠʠ ʤʘʛʥʠʪʥʦ-ʠʤ-

ʧʫʣʴʩʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʥʝʡ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ ʤʘʛʥʠʪʥʦ- 

ʠʤʧʫʣʴʩʥʦʡ ʰʪʘʤʧʦʚʢʠ ʚʥʝʩ ʜʦʮʝʥʪ ʉʪʘʥʠʩʣʘʚ ʄʠʭʘʡʣʦʚʠʯ ʂʦʣʝʩʥʠʢʦʚ 

ʩʦ ʩʚʦʠʤʠ ʫʯʝʥʠʢʘʤʠ (ɺ.ɸ. ɼʝʤʠʥ ï ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʝʢʪʦʨ ʄʦʩʢʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ɺ.ʀ. ɽʣʴʩʦʚ, ʃ.ʄ. ɼʝʤʠʥʘ, 

ʉ.ʌ. ɻʦʣʦʚʘʱʝʥʢʦ). ʀʤʠ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩʙʦʨʢʠ ʥʝʨʘʟʲʝʤʥʳʭ ʪʨʫʙʯʘʪʳʭ ʫʟʣʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʳʤ ʦʙʞʠʤʦʤ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʫʙ-

ʯʘʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʯʥʦʩʪʥʦʛʦ 

ʨʘʩʯʝʪʘ ʠʥʜʫʢʪʦʨʦʚ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɺ 1982 ʛ. ʟʘ ʨʘʙʦʪʳ ʚ 

ʦʙʣʘʩʪʠ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʰʪʘʤʧʦʚʢʠ ʉ.ʄ. ʂʦʣʝʩʥʠʢʦʚ ʙʳʣ ʫʜʦʩʪʦʝʥ 

ʧʨʝʤʠʠ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ. 

ʇʨʠʜʷ ʠʟ ʉʐɸ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʚʰʠʩʴ ʥʘ ʨʦʩʩʠʡʩʢʦʡ ʧʦʯʚʝ, 

ʪʝʭʥʦʣʦʛʠʷ ʠʤʧʫʣʴʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʆʄɼ ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʚʝʨʥʫ-

ʣʘʩʴ ʦʙʨʘʪʥʦ ʚ ɸʤʝʨʠʢʫ. ɹʳʚʰʠʡ ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ, ʘ ʥʳʥʝ ʧʨʦʬʝʩʩʦʨ ʚ 

ʆʢʣʝʥʜʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʰʪʘʪ ʄʠʯʠʛʘʥ, ʉʐɸ) ʉʝʨʛʝʡ ʌʝʜʦʨʦʚʠʯ ɻʦʣʦ-

ʚʘʱʝʥʢʦ ʧʨʦʜʦʣʞʘʝʪ ʫʩʧʝʰʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ 2009-

2013 ʛʦʜʘʭ ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚ ʢʦʤʧʘʥʠʠ ʌʦʨʜ ʙʳʣ ʩʦʟʜʘʥ ʫʯʘʩʪʦʢ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʰʪʘʤʧʦʚʢʠ (ʕɻʐ). ɸʚʪʦʤʦ-

ʙʠʣʴʥʳʝ ʜʝʪʘʣʠ ʰʪʘʤʧʦʚʘʣʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟʨʷʜʦʚ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʟʘʧʦʣʥʝʥʠʷ ʰʪʘʤʧʘ, ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʟʘʛʨʫʟʢʦʡ ʠ ʚʳʛʨʫʟʢʦʡ ʟʘʛʦʪʦʚʦʢ, ʢʦʥʪʨʦʣʝʤ ʟʘʧʦʣʥʝʥʠʷ ʵʣʝʢʪʨʦʛʠʜ-

ʨʘʚʣʠʯʝʩʢʦʡ ʢʘʤʝʨʳ ʚʦʜʦʡ, ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʘ ʚʦʜʳ ʚ ʢʘʤʝʨʝ. ɹʳʣ ʜʦʩʪʠʛ-

ʥʫʪ ʪʝʤʧ ʰʪʘʤʧʦʚʢʠ 40 ʩʝʢʫʥʜ ʥʘ ʜʝʪʘʣʴ ʩ ʫʯʝʪʦʚ ʚʩʝʭ ʩʪʘʜʠʡ ʧʨʦʮʝʩʩʘ. 

ʉʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʕɻʐ ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʦʜʝʣʠʨʦʚʘʥʳ ʚ ʪʨʝʭʤʝʨʥʦʡ 

ʧʦʩʪʘʥʦʚʢʝ ʩ ʫʯʝʪʦʤ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ. 

ʂʘʬʝʜʨʘ ʚʩʝʛʜʘ ʦʪʣʠʯʘʣʘʩʴ ʪʨʘʜʠʮʠʦʥʥʦ ʩʠʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʪʝʦʨʠʠ ʧʣʘʩʪʠʯʥʦʩʪʠ. ɽ.ʇ. ʋʥʢʩʦʚ ʠ 

ʄ.ɺ. ʉʪʦʨʦʞʝʚ ʟʘʣʦʞʠʣʠ ʦʩʥʦʚʳ çʠʥʞʝʥʝʨʥʦʛʦè ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʢʦʚʢʠ ʠ ʰʪʘʤʧʦʚʢʠ. ɽ.ɸ. ʇʦʧʦʚ ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʦʜʠʢʫ 

ʘʥʘʣʠʟʘ ʦʧʝʨʘʮʠʡ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʚ çʧʣʦʩʢʦʡè ʧʦʩʪʘʥʦʚʢʝ. ɺ 1957 

ʛʦʜʫ ʚʳʰʣʦ ʧʝʨʚʦʝ (ʚʩʝʛʦ ʙʳʣʦ ʯʝʪʳʨʝ) ʠʟʜʘʥʠʝ ʫʯʝʙʥʠʢʘ çʊʝʦʨʠʷ ʦʙʨʘ-

ʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤè ʄ.ɺ. ʉʪʦʨʦʞʝʚʘ, ɽ.ɸ. ʇʦʧʦʚʘ. ʕʪʘ ʢʥʠʛʘ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʦʚ ʰʪʘʤ-

ʧʦʚʱʠʢʦʚ ʥʝ ʪʦʣʴʢʦ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʆʥʘ ʧʝʨʝ-

ʚʝʜʝʥʘ ʥʘ ʥʝʤʝʮʢʠʡ, ʢʠʪʘʡʩʢʠʡ ʠ ʯʝʰʩʢʠʝ ʷʟʳʢʠ. ɿʘ ʵʪʦʪ ʫʯʝʙʥʠʢ ʚ 1973 

ʛʦʜʫ ʄ.ɺ. ʉʪʦʨʦʞʝʚ ʠ ɽ.ɸ. ʇʦʧʦʚ ʙʳʣʠ ʫʜʦʩʪʦʝʥʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝ-

ʤʠʠ ʉʉʉʈ.  

ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚʩʝʛʜʘ ʙʳʣʘ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ. ʇʨʦʬʝʩʩʦʨʘ ɽ.ɸ. ʇʦʧʦʚ, ɸ.ɻ. ʆʚʯʠʥʥʠʢʦʚ, 

ɸ.ʄ. ɼʤʠʪʨʠʝʚ, ʉ.ɸ. ɽʚʩʶʢʦʚ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʷʚʣʷʣʠʩʴ ʧʨʝʜʩʝʜʘʪʝʣʷʤʠ 

ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʢʘʬʝʜʨʳ ʚ ʋʯʝʙʥʦ-
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ʤʝʪʦʜʠʯʝʩʢʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʚʫʟʦʚ ʚʥʘʯʘʣʝ ʧʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤ ʠ ʧʨʠ-

ʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʟʘʪʝʤ ʚ ʦʙʣʘʩʪʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ 

ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, ʧʦʟʞʝ ï ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʋʄʆ ʚʫʟʦʚ ʚ 

ʦʙʣʘʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦ ʩʚʦʝʡ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʠ ʢʘʬʝʜʨʘ ʚʩʝʛʜʘ ʙʳʣʘ ʛʦʣʦʚʥʦʡ ʩʨʝʜʠ ʨʦʜʩʪʚʝʥʥʳʭ ʢʘʬʝʜʨ ʩʪʨʘ-

ʥ.r ʂʨʦʤʝ ʪʦʛʦ, ɽ.ɸ. ʇʦʧʦʚ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʷʚʣʷʣʩʷ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʂʦ-

ʤʠʪʝʪʘ ɺɸʂ ʧʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʶ. 

ɺʩʝʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʢʦʣʦ 200 ʫʯʝʙʥʠʢʦʚ, 

ʫʯʝʙʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, ʤʦʥʦʛʨʘʬʠʡ ʠ ʩʧʨʘʚʦʯʥʠʢʦʚ. ɺʩʝ ʠʭ ʧʝ-

ʨʝʯʠʩʣʠʪʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʦʜʥʘʢʦ, ʚʪʦʨʦʝ ʠʟʜʘʥʠʝ (2010 ʛ.) ʩʧʨʘʚʦʯʥʠʢʘ 

çʂʦʚʢʘ ʠ ʰʪʘʤʧʦʚʢʘè ʧʦʜ ʦʙʱʝʡ ʨʝʜʘʢʮʠʝʡ ʧʨʦʬʝʩʩʦʨʘ ɽʚʛʝʥʠʷ ʀʚʘʥʦʚʠʯʘ 

ʉʝʤʝʥʦʚʘ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʦʩʦʙʦ. ɺ ʵʪʦʤ ʩʧʨʘʚʦʯʥʠʢʝ ʩʦʙʨʘʥʳ ʠ ʦʙʦʙʱʝ-

ʥʳ ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ. ɺ ʥʘʧʠ-

ʩʘʥʠʠ ʵʪʦʛʦ ʩʧʨʘʚʦʯʥʠʢʘ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʤʥʦʛʠʝ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ: 

ɹʝʣʦʢʫʨʦʚ ʆ.ɸ, ɹʦʛʜʘʥʦʚ ʕ.ʌ., ɼʝʤʠʥ ɺ.ɸ., ɼʤʠʪʨʠʝʚ ɸ.ʄ., ɽʚʩʢʁʦʚ ʉ.ɸ., 

ɿʠʥʦʚʴʝʚ ʀ.ʉ., ʂʦʨʦʙʦʚʘ ʅ.ɺ., ʆʚʯʠʥʥʠʢʦʚ ɸ.ɻ., ʉʘʬʦʥʦʚ ɸ.ɺ., ʉʝʤʝʥʦʚ ɽ.ʀ., 

ʉʝʤʝʥʦʚ ʀ.ɽ., ʐʫʙʠʥ ʀ.ʅ. 
 

 
 

ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʇʦʧʦʚ 
 

ɺ 1974 ʫ ʨʫʣʷ ʢʘʬʝʜʨʳ ʚʩʪʘʣ ʦʩʥʦʚʘʪʝʣʴ ʰʢʦʣʳ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚ-

ʢʠ, ʧʨʝʢʨʘʩʥʳʡ ʣʝʢʪʦʨ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʇʦʧʦʚ (ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜ-

ʨʦʡ ʩ 1974 ʧʦ 1988 ʛʛ.) ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦʜʛʦʪʦʚʣʝʥʦ ʙʦʣʝʝ 40 ʢʘʥ-

ʜʠʜʘʪʦʚ ʠ 10 ʜʦʢʪʦʨʦʚ ʥʘʫʢ. ʇʨʠ ʥʝʤ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʥʦʚʦʝ ʟʜʘʥʠʝ ʢʘʬʝʜ-

ʨʳ. ɸ ʧʦʩʣʝ, ʩʠʣʘʤʠ ʠʥʞʝʥʝʨʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ, ʤʝʪʦʜʦʤ çʩʘʤʦʩʪʨʦʷè, ʢ ʧʦ-

ʪʦʣʢʫ ʟʜʘʥʠʷ ʙʳʣ ʧʨʠʩʪʨʦʝʥ ʪʨʝʪʠʡ ʵʪʘʞ, ʤʠʥʫʷ ʚʪʦʨʦʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʪɻʦʛʦ ʟʘʚʝʜʫʶʱʝʤʫ ʢʘʬʝʜʨʦʡ ɽ.ɸ. ʇʦʧʦʚʫ ʧʨʠʭʦʜʠʣʦʩʴ ʭʦʜʠʪʴ (ʧʦ ʝʛʦ 
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ʚʦʩʧʦʤʠʥʘʥʠʷʤ) ʧʦ ʤʠʥʠʩʪʝʨʩʪʚʘʤ ʠ ʥʘʯʘʣʴʥʠʢʘʤ ʩʦ ʩʣʦʚʘʤʠ: çɼʘʡ ʤʠʣ-

ʣʠʦʥ, ʜʘʡ ʤʠʣʣʠʦʥè.  

ɺ ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ ʥʘ ʢʘʬʝʜʨʝ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʦʪʨʘʩʣʝʚʘʷ ʣʘʙʦ-

ʨʘʪʦʨʠʷ. ʅʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣ ɽ.ɸ. ʇʦʧʦʚ, ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʣ ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʃ.ʊ. ɹʫʨʘʚ-

ʣʝʚ. ɺ ʪʦ ʚʨʝʤʷ ʥʝ ʙʳʣʦ ʪʝʨʤʠʥʘ çʥʘʥʦʪʝʭʥʦʣʦʛʠʠè, ʥʦ ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ 

ʣʘʙʦʨʘʪʦʨʠʠ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʠʟʫʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʩʦʙʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʝʨʭʩʠʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ 

ʧʦʣʷ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʥʘ ʛʣʫʙʠʥʥʳʝ ʫʨʦʚʥʠ ʤʘʪʝʨʠʠ. 

ʊʨʠ ʜʦʢʪʦʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʟʘʱʠʱʝʥ rʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʦʛʦ ʟʘ-

ʜʝʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʦʪʨʘʩʣʝʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ɼʦʢʪʦʨʘʤʠ ʥʘʫʢ ʩʪʘʣʠ ɹʫʨʘʚ-

ʣʝʚ ʃʝʦʥʠʜ ʊʠʭʦʥʦʚʠʯ, ʉʪʫʧʥʠʢʦʚ ɺʣʘʜʠʤʠʨ ʇʝʪʨʦʚʠʯ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘ-

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʄɻʊʋ ʠʤ. 

ʅ.ʕ. ɹʘʫʤʘʥʘ ʠ ʂʦʨʦʙʦʚʘ ʅʘʪʘʣʴʷ ɺʘʩʠʣʴʝʚʥʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʚʝʜʫʶʱʘʷ 

ʢʘʬʝʜʨʦʡ ʩʠʩʪʝʤ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʄɻʊʋ çʉʊɸʅʂʀʅè. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʦʪʨʘʩʣʝʚʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʚʦʟʛʣʘʚʣʷʣ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩʦ ʰʪʘʤʧʦʚʢʦʡ ʧʘʥʝʣʝʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʜʣʷ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʘʢ-

ʪʠʚʥʦ ʨʘʙʦʪʘʣʠ ʀ.ʅ. ʐʫʙʠʥ, ɸ.ʅ. ʇʣʦʪʥʠʢʦʚ, ʅ.ɹ. ʄʫʣʠʥ. 

ʇʦʤʠʤʦ ʦʪʨʘʩʣʝʚʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʢʘʬʝʜʨʝ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʣʦ ʩʪʫʜʝʥʯʝʩʢʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ, ʢʦʪʦʨʳʤ ʨʫʢʦʚʦʜʠʣ ɸ.ʉ. ɽʟʞʝʚ. 

ʉʠʣʘʤʠ ʩʪʫʜʝʥʪʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʦʧʣʦʱʝʥʳ ʚ ʤʝʪʘʣʣʝ ʤʥʦʛʠʝ ʠʥʪʝ-

ʨʝʩʥʳʝ ʨʘʟʨʘʙʦʪʢʠ. 

ɺ ʵʪʦ ʚʨʝʤʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʬʝʜʨʳ ʚʤʝʩʪʝ ʩ ʘʩʧʠʨʘʥʪʘʤʠ ʩʦʩʪʘʚʣʷʣʘ 

70 ʯʝʣʦʚʝʢ. ʆʙʱʝʩʪʚʝʥʥʘʷ ʞʠʟʥʴ ʙʫʨʣʠʣʘ. ʇʦ ʠʪʦʛʘʤ ʩʦʮʩʦʨʝʚʥʦʚʘʥʠʡ ʢʘ-

ʬʝʜʨʘ ʟʘʥʠʤʘʣʘ ʚʝʜʫʱʠʝ ʤʝʩʪʘ. ʕʪʦʤʫ ʚʦ ʤʥʦʛʦʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʘʢʪʠʚʥʘʷ 

ʧʦʟʠʮʠʷ ʧʘʨʪʙʶʨʦ ʢʘʬʝʜʨʳ, ʢʦʪʦʨʦʝ ʚʦʟʛʣʘʚʣʷʣ ʧʨʦʬʝʩʩʦʨ ɺʣʘʜʠʤʠʨ ɻʨʠ-

ʛʦʨʴʝʚʠʯ ʂʦʥʜʨʘʪʝʥʢʦ. ɺʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʛʦʨʷʯʝʡ ʦʙʨʘʙʦʪʢʠ 

ʰʪʘʤʧʦʚʢʠ (ɻʆʐ), ʣʫʯʰʝ ʢʦʪʦʨʦʛʦ, 

ʢʘʢ ʩʢʘʟʘʣ ɽ.ʀ. ʉʝʤʝʥʦʚ ʘʚʪʦʨʫ ʵʪʠʭ 

ʩʣʦʚ, çʧʦʞʘʣʫʡ, ɻʆʐ ʥʠʢʪʦ ʠ ʥʝ 

ʟʥʘʣè. ʂʘʢ ʥʝʦʙʳʯʘʡʥʦ ʘʢʪʠʚʥʳʡ ʠ 

ʦʪʢʨʳʪʳʡ ʯʝʣʦʚʝʢ, ʂʦʥʜʨʘʪʝʥʢʦ ɺ.ɻ. 

ʩʦʯʝʪʘʣ ʚ ʩʝʙʝ ʚʳʩʦʯʘʡʰʠʡ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʠʟʤ, ʩʪʨʦʛʦʩʪʴ ʠ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦ ʫʯʘʩʪʠʝ ʠ ʧʦʩʪʦʷʥʥʫʶ ʛʦʪʦʚʥʦʩʪʴ 

ʧʨʠʡʪʠ ʥʘ ʧʦʤʦʱʴ. ʅʘ ʢʘʬʝʜʨʝ ʧʦ 

ʝʛʦ ʧʦʚʦʜʫ ʰʫʪʠʣʠ: ʤʦʞʥʦ ʚʟʷʪʴ 

ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʉʦʶʟʝ ʠ ʝʩʣʠ ʥʝ ʚ 

ʧʝʨʚʦʤ, ʪʦ ʚʦ ʚʪʦʨʦʤ çʨʫʢʦʧʦʞʘʪʠʠè 

ʦʥʠ ʩ ʂʦʥʜʨʘʪʦʤ ʦʙʱʠʭ ʟʥʘʢʦʤʳʭ 

ʥʘʡʜʫʪ. 

 
ɿʘʩʝʜʘʥʠʝ ʧʘʨʪʙʶʨʦ ʢʘʬʝʜʨʳ  

(ʩʣʝʚʘ ʥʘ ʧʨʘʚʦ): ɺʣʘʩʦʚ ɸ.ɺ.,  

ɹʝʨʜʥʠʢʦʚ ʕ.ɹ., ɼʤʠʪʨʠʝʚ ɸ.ʄ., 

ʂʦʥʜʨʘʪʝʥʢʦ ɺ.ɻ. (ʩʝʢʨʝʪʘʨʴ) 
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ʂʨʦʤʝ ɻʆʐ ɺ.ɻ. ʂʦʥʜʨʘʪʝʥʢʦ ʙʳʣ ʦʜʥʠʤ ʠʟ çʧʠʦʥʝʨʦʚè ʢʦʤʧʦʟʠʪ-

ʥʦʡ ʪʝʤʘʪʠʢʠ ʥʘ ʢʘʬʝʜʨʝ. ɺ ʵʪʠ ʛʦʜʳ ʧʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣʦ ʟʘʱʠʱʝ-

ʥʦ ʜʚʝ ʜʠʩʩʝʨʪʘʮʠʠ (ʉ.ɺ. ɹʫʟʠʥʦʚ, ɸ.ʉ. ɹʝʣʦʙʝʝʚ), ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʛʦ-

ʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʠʟ ʢʦʤʧʦʟʠʪʘ ʚʦʨ-ʘʣʶʤʠʥʠʡ. ɺʩʝʛʦ ʞʝ ɺ.ɻ. ʂʦʥʜʨʘʪʝʥʢʦ 

ʧʦʜʛʦʪʦʚʠʣ 18 ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ.  
 

ʅʘ ʢʘʬʝʜʨʝ ʩʫʱʝʩʪʚʦʚʘʣʦ 4 ʢʦʤʘʥʜʳ ʧʦ ʤʠʥʠ ʬʫʪʙʦʣʫ, ʤʝʞʜʫ ʢʦʪʦ-

ʨʳʤʠ ʨʘʟʳʛʨʳʚʘʣʦʩʴ ʢʘʬʝʜʨʘʣʴʥʦʝ ʧʝʨʚʝʥʩʪʚʦ. 

ɽʩʣʠ ʫʞ ʨʝʯʴ ʟʘʰʣʘ ʦ ʩʧʦʨʪʝ, ʪʦ ʣʶʙʦʧʳʪʥʦ ʙʫʜʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʦʝ 

ʠʟ ʟʘʚʝʜʫʶʱʠʭ ʢʘʬʝʜʨʦʡ: ɸ.ɻ. ʆʚʯʠʥʥʠʢʦʚ (ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ 1988-1991 

ʛʛ.), ɸ.ʄ. ɼʤʠʪʨʠʝʚ (ʟʘʚʝʜʦʚʘʣ ʢʘʬʝʜʨʦʡ 1991-2008 ʛʛ.) ʠ ʉ.ɸ. ɽʚʩʶʢʦʚ 

(2008 - ʧʦ ʥ.ʚ.) ʠʤʝʣʠ ʚʳʩʦʢʠʝ ʩʧʦʨʪʠʚʥʳʝ ʨʘʟʨʷʜʳ.  

ɸ.ɻ. ʆʚʯʠʥʥʠʢʦʚ ï ɿʘʩʣʫʞʝʥʥʳʡ ʤʘʩʪʝʨ ʩʧʦʨʪʘ ʉʉʉʈ ʧʦ ʘʣʴʧʠʥʠʟ-

ʤʫ. ɺ 1982 ʛʦʜʫ ʝʤʫ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʟʚʘʥʠʝ çɿʘʩʣʫʞʝʥʥʳʡ ʪʨʝʥʝʨ ʉʉʉʈè 

ʟʘ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʘʥʜʦʡ ʘʣʴʧʠʥʠʩʪʦʚ ʧʝʨʚʦʡ ɻʠʤʘʣʘʡʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʩʪʘʨʰʝʛʦ ʪʨʝʥʝʨʘ ʢʦʤʘʥʜʳ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʦʥ ʙʳʣ ʥʘʛʨʘʞʜʝʥ ʦʨ-

ʜʝʥʦʤ ɼʨʫʞʙʳ ʥʘʨʦʜʦʚ.  

ɸ.ʄ. ɼʤʠʪʨʠʝʚ ʷʚʣʷʝʪʩʷ ʄʘʩʪʝʨʦʤ ʩʧʦʨʪʘ ʉʉʉʈ ʧʦ ʙʦʢʩʫ, ʘ ɽʚʩʶ-

ʢʦʚ ʉ.ɸ. ʠʤʝʝʪ ʟʚʘʥʠʝ ʄʘʩʪʝʨʘ ʩʧʦʨʪʘ ʉʉʉʈ ʧʦ ʚʦʣʴʥʦʡ ʙʦʨʴʙʝ. 

 
 

ʊʨʠ ʢʫʟʥʝʮʘ (ʩʣʝʚʘ ʥʘ ʧʨʘʚʦ): ɸ.ʄ. ɼʤʠʪʨʠʝʚ,  

ɸ.ɻ. ʆʚʯʠʥʥʠʢʦʚ, ʉ.ɸ. ɽʚʩʢʁʦʚ 
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ɸʥʘʪʦʣʠʡ ɻʝʦʨʛʠʝʚʠʯ ʆʚʯʠʥʥʠʢʦʚ ʷʚʣʷʣʩʷ ʩʦʟʜʘʪʝʣʝʤ ʠ ʨʫʢʦʚʦʜʠ-
ʪʝʣʝʤ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʰʪʘʤʧʦʚʢʠ ʚʳʜʘʚʣʠʚʘʥʠʝʤ. 
ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘ ʢʘʬʝʜʨʝ ʦʥ ʧʦʜʛʦʪʦʚʠʣ ʚ ʢʘʯʝʩʪʚʝ ʨʫʢʦʚʦʜʠʪʝʣʷ ʙʦʣʝʝ 
40 ʢʘʥʜʠʜʘʪʦʚ ʠ 11 ʜʦʢʪʦʨʦʚ ʥʘʫʢ. 

ʆʚʯʠʥʥʠʢʦʚʳʤ ɸ.ɻ. ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʠʜʝʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʚʳʧʦʣʥʷʪʴ ʨʘʟʥʦʥʘʧʨʘʚ-
ʣʝʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʦʚ ʰʪʘʤʧʘ. ʉʫʱʝʩʪʚʝʥʥʳʡ ʧʨʦʛʨʝʩʩ 
ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʭʦʣʦʜʥʦʛʦ ʚʳʜʘʚʣʠʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʘʣʝʡ ʠʟ ʧʦʨʦʰ-
ʢʦʚ, ʧʦʣʫʯʠʣʦ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʨʝʩ-
ʩʦʚ ʜʣʷ ʚʳʜʘʚʣʠʚʘʥʠʷ ʩ ʘʢʪʠʚʥʳʤʠ ʩʠʣʘʤʠ ʪʨʝʥʠʷ ʧʦ ʧʨʦʝʢʪʫ, ʨʘʟʨʘʙʦʪʘʥ-
ʥʦʤʫ ʧʨʦʬʝʩʩʦʨʦʤ ɸ.ʄ. ɼʤʠʪʨʠʝʚʳʤ. ʉʝʨʠʷ ʪʘʢʠʭ ʧʨʝʩʩʦʚ ʙʳʣʘ ʠʟʛʦʪʦʚ-
ʣʝʥʘ ʧʦ ʯʝʨʪʝʞʘʤ ʢʘʬʝʜʨʳ ʦʙʦʨʦʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʛ. ʌʨʫʥʟʝ (ʥʳʥʝ ï 
ɹʠʰʢʝʢ) ʫʩʠʣʠʷʤʠ ʙʳʚʰʝʛʦ ʘʩʧʠʨʘʥʪʘ ʢʘʬʝʜʨʳ ʉ.ʄ. ʅʝʙʦʛʦʚʘ. 

ʉ 1991 ʧʦ 2008 ʛʛ. ʢʘʬʝʜʨʦʡ ʟʘʚʝʜʦʚʘʣ ʣʘʫʨʝʘʪ ʧʨʝʤʠʠ ʃʝʥʠʥʩʢʦʛʦ 
ʢʦʤʩʦʤʦʣʘ (1981 ʛ.) ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ (2004 ʛ.), ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥ-
ʜʝʥʪ ʈɸʅ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ ɼʤʠʪʨʠʝʚ. 

ʊʨʫʜʥʦʩʪʠ, ʚʦʟʥʠʢʰʠʝ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ, ʢʦʩʥʫʣʠʩʴ ʚʩʝʭ. ʅʝ 
ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʢʘʬʝʜʨʘ ʠ ʝʝ ʥʘʫʯʥʘʷ ʰʢʦʣʘ ʥʝ ʪʦʣʴʢʦ ʚʳʞʠʣʠ, ʥʦ ʠ ʧʨʦ-
ʜʦʣʞʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ. ʉ 1990 ʧʦ 2018 ʛʛ. 16 ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʢʘʬʝʜʨʳ ʟʘʠɦ-
ʪʠʣʠ ʜʦʢʪʦʨʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ. ʕʪʦ ʪʦʣʴʢʦ ʪʝ, ʢʪʦ ʧʨʝʧʦʜʘʚʘʣ ʠʣʠ ʧʨʝʧʦʜʘ-
ʝʪ ʚ ʄɻʊʋ. ɺʩʝʛʦ ʞʝ ʟʘ ʵʪʦ ʚʨʝʤʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʩʦʚʝʪʝ ʄɻʊʋ ʠʤ. 
ɹʘʫʤʘʥʘ ʧʦ ʪʝʤʘʪʠʢʝ ʢʘʬʝʜʨʳ ʩʦʩʪʦʷʣʦʩʴ 35 ʜʦʢʪʦʨʩʢʠʭ ʠ ʦʢʦʣʦ 60 ʢʘʥʜʠ-
ʜʘʪʩʢʠʭ ʟʘɦ ʠʪ. 

ɹʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʩʪʘʨʳʝ ʥʘʫʯʥʳʝ ʟʘʜʝʣʳ, ʩʦʟʜʘʥʳ ʥʦʚʳʝ. ɺ 90-ʝ ʚ 
ʤʝʪʦʜʠʢʝ ʘʥʘʣʠʟʘ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʂʐʆ) ʤʦʞʥʦ 
ʩʤʝʣʦ ʩʢʘʟʘʪʴ ʧʨʦʠʟʦʰʣʘ çʨʝʚʦʣʶʮʠʷè. ʇʨʦʬʝʩʩʦʨ ʉʢʣʘʜʯʠʢʦʚ ɽ.ʅ., ʧʦ-
ʩʨʝʜʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʙʠʙʣʠʦʪʝʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʠʧʦʚʳʭ ʢʦʥ-
ʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʣ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʠʥʘʤʠʯʝ-
ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʥʦʛʦʟʚʝʥʥʳʭ ʩʠʩʪʝʤ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠ-
ʨʦʜʳ ʇɸ9 (ʵʪʦ ï ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ) ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʂʐʆ.  

ʉʭʦʞʘʷ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʂʐʆ ʚ 
ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ PRADIS ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʨʦʬʝʩʩʦʨʦʤ ɺʣʘʩʦ-
ʚʳʤ ɸ.ɺ. ʚ ʩʦʜʨʫʞʝʩʪʚʝ ʩ ʚʳʧʫʩʢʥʠʢʘʤʠ ʢʘʬʝʜʨʳ ʐʤʝʣʝʚʳʤ ɽ.ʅ. ʠ ʂʫʨ-
ʜʶʢʦʤ ʉ.ɸ.  

ʉ ʝʝ ʧʦʤʦʱʴʶ ʧʨʦʬʝʩʩʦʨʦʤ ɺʣʘʩʦʚʳʤ ɸ.ɺ. ʜʣʷ ʈʷʟʘʥʩʢʦʛʦ ʆɸʆ 
çʊʷʞʧʨʝʩʩʤʘʰè ʙʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʦʛʦ ʘʚ-
ʪʦʤʘʪʘ ʤʦʜʝʣʠ ɸ0339 ʥʦʤʠʥʘʣʴʥʦʡ ʩʠʣʦʡ 8ʄʅ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʯʥʦʩʪʠ ʜʝʪʘʣʠ ʧʨʠ 
ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘʛʨʫʞʝʥʠʷ ʤʘʰʠʥʳ. ʊʘʢʞʝ ʜʣʷ ʘʚʪʦʤʘʪʘ ɸʆ334 ʙʳ-
ʣʠ ʚʳʷʚʣʝʥʳ ʧʨʠʯʠʥʳ ʧʦʚʳʰʝʥʥʳʭ ʧʦʧʝʨʝʯʥʳʭ ʚʠʙʨʘʮʠʡ. ɹʳʣ ʚʳʧʦʣʥʝʥ 
ʘʥʘʣʠʟ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʜʠʘʣʴʥʦ-ʦʙʞʠʤʥʦʡ ʤʘʰʠʥʳ ʥʦʤʠʥʘʣʴʥʦʡ ʩʠ-
ʣʦʡ 1600 ʢʅ. ɼʣʷ ʂʦʣʦʤʝʥʩʢʦʛʦ ʟʘʚʦʜʘ ʪʷʞʝʣʳʭ ʩʪʘʥʢʦʚ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʝʩʩʘ ʜʣʷ ʧʨʝʩʩʦʚʘʥʠʷ ʢʝʨʘʤʠʯʝʩʢʦʡ 
ʧʣʠʪʢʠ ʥʦʤʠʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʣʦʡ 2.5 ʄʅ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ 
ʫʜʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʚʨʝʤʷ ʮʠʢʣʘ ʤʘʰʠʥʳ. ʇʨʝʜ-
ʣʦʞʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʥʠʟʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ 
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ʨʘʙʦʯʠʡ ʮʠʢʣ. ʄʝʪʦʜʠʢʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʢʫʣʘʢʦʚ 
ʛʨʝʡʬʝʨʥʳʭ ʧʦʜʘʯ ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʭ ʧʨʝʩʩʦʚ ʥʘ ʊʄʇ (ʛ. ɺʦʨʦʥʝʞ), ʘ 
ʪʘʢʞʝ ʜʣʷ ʭʦʣʦʜʥʦʰʪʘʤʧʦʚʦʯʥʳʭ ʠ ʛʦʨʷʯʝʰʪʘʤʧʦʚʦʯʥʳʭ ʘʚʪʦʤʘʪʦʚ (ʊʷʞ-
ʧʨʝʩʩʤʘʰ, ʛ. ʈʷʟʘʥʴ). 

ʂʫʟʥʝʮʳ ï ʣʶʜʠ ʩʢʨʦʤʥʳʝ ʠ ʥʝ ʣʶʙʷʪ ʭʚʘʩʪʘʪʴʩʷ ʩʚʦʠʤʠ ʫʩʧʝʭʘʤʠ, 

ʧʦʵʪʦʤʫ ʢʘʬʝʜʨʘ ʥʝ ʟʥʘʝʪ ʚʩʝʭ ʩʚʦʠʭ ʧʠʪʦʤʮʝʚ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʣʠ ʟʥʘʯʠ-

ʤʳʭ ʢʘʨʴʝʨʥʳʭ ʫʩʧʝʭʦʚ. ʆʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʭ. 

ɹʦʣʝʝ 20 ʣʝʪ ʧʨʦʨʘʙʦʪʘʣ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʛʦ ʦʙʲʝʜʠʥʝʥʠʷ (5 ʟʘʚʦʜʦʚ) ʄʠʥʘʚʠʘʧʨʦʤʘ çʇʝʨʚʳʡ ʤʦʩʢʦʚʩʢʠʡ ʧʨʠʙʦʨʦ-

ʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ ʠʤ. ɺ.ɸ. ʂʘʟʘʢʦʚʘè ʇʷʪʠʙʨʘʪ ʈʫʜʦʣʴʬ ʌʝʜʦʨʦʚʠʯ. 

ɸ ʵʪʦ ï ʦʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʩʦʚʝʪʩʢʦʡ ʘʚʠʦʥʠʢʠ. 

 

 
 

ʉʧʨʘʚʘ ʥʘʣʝʚʦ: ʈ.ʌ. ʇʷʪʠʙʨʘʪ, ɻʝʥʝʨʘʣʴʥʳʡ ʩʝʢʨʝʪʘʨʴ ʎʂ ʂʇʉʉ 

ʄ.ʉ. ɻʦʨʙʘʯʝʚ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʉʌʉʈ ʀ.ʉ. ʉʠʣʘʝʚ 
 

ɿʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʂʦʤʠʪʝʪʘ ʉʉʉʈ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭ-
ʥʠʢʝ ʠ ʠʥʬʦʨʤʘʪʠʢʝ, ʘ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʤʥʦʛʦʣʝʪʥʠʡ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 
ʅʀʀ ʉʋʇɽʈ ʕɺʄ ʅʝʡʤʘʥ ɺʠʢʪʦʨ ʄʠʨʦʥʦʚʠʯ. ɹʣʘʛʦʜʘʨʷ ʝʤʫ ʥʘ ʬʘʢʫʣʴ-
ʪʝʪʝ çʄʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʧʦʷʚʠʣʘʩʴ ʕɺʄ ɽʉ 1022 ʠ ʥʘʯʘ-
ʣʦʩʴ ʚʥʝʜʨʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʥʘʫʯʥʳʡ ʠ ʫʯʝʙʥʳʡ 
ʧʨʦʮʝʩʩʳ.  

ʄʥʦʛʦ ʜʝʣʘʝʪ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʠʫʤʥʦʞʝʥʠʷ ʪʨʘʜʠʮʠʡ ʥʘʫʯʥʦʡ 
ʰʢʦʣʳ ʢʘʬʝʜʨʳ ʧʨʝʟʠʜʝʥʪ ʂʫʟʥʝʯʥʦʡ ɸʢʘʜʝʤʠʠ ʠʤ. ɸ.ʀ. ɿʠʤʠʥʘ, ʜ.ʪ.ʥ., 
ʧʨʦʬʝʩʩʦʨ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʙʦʣʝʝ 40 ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʦʚ, ɿʘ-
ʩʣʫʞʝʥʥʳʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʈʌ ɺʠʪʘʣʠʡ ʇʝʪʨʦʚʠʯ ʏʝʢʘʣʦʚ.  

ʃʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʉʉʉʈ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʤʥʦʛʦʣʝʪ-
ʥʠʡ ʜʠʨʝʢʪʦʨ ʦʪʜʝʣʝʥʠʷ ʄʠʢʨʦʤʝʪʘʣʣʫʨʛʠʠ ʛʨʘʥʫʣ ɺʀʃʉ (ʟʘʤʝʩʪʠʪʝʣʴ 
ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ) ɻʘʨʠʙʦʚ ɻʝʥʨʠʭ ʉʘʨʢʠʩʦʚʠʯ ï ʥʘʰ ʚr ʧʫʩʢʥʠʢ. 
ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦ-
ʛʠʠ ʚʥʝʜʨʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʥʳʥʝ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 
ʘʚʠʘʮʠʦʥʥʳʝ ʠ ʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʨʫʜʥʦʩʪʠ ʧʦ-
ʩʣʝʜʥʠʭ ʣʝʪ, ʚʳʧʫʩʢʥʠʢ ʢʘʬʝʜʨʳ, 
ʪʝʭʥʠʯʝʩʢʠʡ ʜʠʨʝʢʪʦʨ ɸʆ  
çʄʦʩʢʦʚʩʢʠʡ ʧʦʜʰʠʧʥʠʢè (ʨʘʥʝʝ 
1 ɻʇɿ) ɸʣʭʠʤʝʥʢʦʚ ɸʣʝʢʩʘʥʜʨ 
ʅʠʢʦʣʘʝʚʠʯ ʫʞʝ ʚ 21 ʚʝʢʝ ʩʫʤʝʣ 
ʧʨʦʚʝʩʪʠ ʥʘ ʟʘʚʦʜʝ ʢʦʨʝʥʥʫʶ ʨʝ-
ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʫʧ-
ʥʦʛʘʙʘʨʠʪʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʠ 
ʧʦʜʰʠʧʥʠʢʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝ-
ʥʠʷ. ɿʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʤ, ʚ 
ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ 
çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʝʭʦʚè (ʧʦ ʝʛʦ 
ʧʨʠʟʥʘʥʠʶ), ʧʦʟʚʦʣʠʣʠ ʝʤʫ 
ʫʩʧʝʰʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʵʪʦʡ ʩʣʦʞ-
ʥʦʡ ʠ ʤʥʦʛʦʛʨʘʥʥʦʡ ʟʘʜʘʯʝʡ. 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚʳʧʫʩʢʥʠʢʦʚ ʢʘʬʝʜʨʳ ʚʩʝʛʜʘ ʙʳʣʘ ʜʦ-

ʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʝʩʩʘ, ʥʦ ʠ 

ʘʚʪʦʤʦʙʠʣʠ. ɼʚʘ ʚʳʧʫʩʢʥʠʢʘ (ʐʤʝʣʝʚ ɽ.ʅ. ʠ ʂʫʨʜʶʢ ʉ.ɸ.) ʢʘʬʝʜʨʳ ʚ 

ʨʘʟʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʘʣʠ ɻʣʘʚʥʳʤʠ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ɸɺʊʆɺɸɿʘ. ɸ ɽʚʛʝʥʠʡ 

ʅʠʢʦʣʘʝʚʠʯ ʐʤʝʣʝʚ ʧʦʩʣʝ ʵʪʦʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʨʦʨʘʙʦʪʘʣ ʚʠʮʝ-ʧʨʝʟʠʜʝʥ-

ʪʦʤ ʵʪʦʛʦ ʢʨʫʧʥʝʡʰʝʛʦ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘʰʠ ʚʳʧʫʩʢʥʠʢʠ ʚʤʝʰʠʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʝʯʝ-

ʩʪʚʝʥʥʫʶ, ʥʦ ʠ ʚ ʤʠʨʦʚʫʶ ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʅʳʥʝ ʨʘʙʦ-

ʪʘʶʱʠʡ ʚ ɸʤʝʨʠʢʝ ʧʨʦʬʝʩʩʦʨ ɻʦʣʦʚʘʱʝʥʢʦ ʉ.ʌ. ʠʤʝʝʪ ʦʢʦʣʦ 50 ʧʘʪʝʥʪʦʚ 

ʉʐɸ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʊʘʢ ʠ ʭʦʯʝʪʩʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʩʧʝʭʠ ʚʳʧʫʩʢʥʠʢʦʚ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦ-

ʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤè ʜʦʩʪʠʛʣʠ ʢʦʩʤʠʯʝʩʢʠʭ ʚʳʩʦʪ. ɺ ʩʘʤʦʤ ʧʨʤ̫ʦʤ 

ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ. ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʠʥʞʝʥʝʨʘ ʅʇʆ ʕʅɽʈɻʆ-ʄɸʐ 

ʅʘʜʝʞʜʠʥ ɼʤʠʪʨʠʡ ɺʘʩʠʣʴʝʚʠʯ ʚʳʧʫʩʢʘʝʪ ʩʘʤʳʝ ʤʦʱʥʳʝ ʚ ʤʠʨʝ ʨʘʢʝʪ-

ʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʥʘ ʢʦʪʦʨʳʭ ʣʝʪʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʥʦ ʠ ʘʤʝʨʠ-

ʢʘʥʩʢʠʝ ʢʦʩʤʠʯʝʩʢʠʝ ʨʘʢʝʪʳ.  

ʇʨʠ ʵʪʦʤ ʜʨʫʛʦʡ ʚʳʧʫʩʢʥʠʢ ʢʘʬʝʜʨʳ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ - ʛʣʘʚ-

ʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ɸʆ çʅʇʇ "ɿʚʝʟʜʘ" ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɻ.ʀ. ʉʝʚʝʨʠʥʘè 

ʇʦʟʜʥʷʢʦʚ ʉʝʨʛʝʡ ʉʝʨʛʝʝʚʠʯ ʩʦʟʜʘʝʪ ʠ ʠʟʛʦʪʘʚʣʠʚʘʝʪ ʢʦʩʤʠʯʝʩʢʠʝ ʩʢʘ-

ʬʘʥʜʨʳ (ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʜʣʷ ʚʥʝʢʦʨʘʙʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ), ʘ ʪʘʢʞʝ ʤʥʦʛʦ 

ʜʨʫʛʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʟʘʱʠʪʳ ʠ ʩʧʘʩʝʥʠʷ ʢʦʩʤʦʥʘʚʪʦʚ ʠ ʣʝʪʯʠʢʦʚ. ʀʥʪʝʨʝʩ-

ʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ 2004 ʧʦ 2008 ʛʛ. ʦʥ ʷʚʣʷʣʩʷ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʨʘʙʦʪ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʭʦʜʘ ʚ ʦʪʢʨʳʪʳʡ ʢʦʩʤʦʩ ʧʝʨʚʦʛʦ ʢʠʪʘʡʩʢʦʛʦ ʢʦʩʤʦʥʘʚʪʘ.  

ʄʦʞʝʪ ʙʳʪʴ, ʧʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʠʣʴʥʦ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʢʘ-

ʬʝʜʨʝ ʩʦ ʩʪʦʨʦʥʳ ʂʅʈ. ɺ ʠʪʦʛʝ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʂʠʪʘʝʤ ʨʘʟʚʠʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʅʇʇ çɿʚʝʟʜʘè, ʥʦ ʠ ʢʘʬʝʜʨʘ. ɺ 2015-16 ʫʯʝʙʥʦʤ ʛʦʜʫ ʥʘ ʢʘʬʝʜʨʝ 

ʧʨʦʰʣʠ ʛʦʜʠʯʥʫʶ ʩʪʘʞʠʨʦʚʢʫ ʜʚʘ ʜʦʮʝʥʪʘ ʠʟ ʂʅʈ. ʆʜʠʥ (ʖʥ-ʎʟʶʥʴ 

ʏʞʘʥ) ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʇʝʢʠʥʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʅʘʫʢʠ ʠ ʊʝʭʥʠʢʠ, ʜʨʫʛʦʡ 

(ʖʡ ʏʞʫʥʮʠ) ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʐʘʥʭʘʡʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʎʟʷʦ ʊʫʥ. ɺ 2016 
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ʫʩʧʝʰʥʦ ʟʘʱʠʪʠʣ ʥʘ ʢʘʬʝʜʨʝ ʤʘʛʠʩʪʝʨʩʢʫʶ, ʘ ʚ 2021 ʢʘʥʜʠʜʘʪʩʢʫʶ ʜʠʩ-

ʩʝʨʪʘʮʠʠ ʝʱʝ ʦʜʠʥ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʂʅʈ ʃʦ ʉʠʥʴ. 
 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʦ ʢʘʬʝʜʨʳ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʠ ʧʦ 

ʜʨʫʛʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ.  

ʈʝʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘ 

ʣʝʢʮʠʠ. ʄʘʛʠʩʪʨ ʠʟ ʂʠʪʘʷ (ʃʦ 

ʉʠʥɹ) ʤʘʛʠʩʪʨʫ ʠʟ ʌʨʘʥʮʠʠ 

(ɺʠʘʥʵ) ʧʝʨʝʚʦʜʠʪ ʩʦʜʝʨʞʘʥʠʝ 

ʣʝʢʮʠʠ ʩ ʨʫʩʩʢʦʛʦ ʥʘ ʘʥʛʣʠʡ-

ʩʢʠʡ. 

ʋʯʘʩʪʠʣʠʩʴ ʧʦʝʟʜʢʠ 

ʥʘh ʠʭ ʩʪʫʜʝʥʪʦʚ ʚ ʝʚʨʦʧʝʡ-

ʩʢʠʝ ʚʫʟʳ. ʇʨʠʝʟʞʘʶʪ ʠʟ ɽʚ-

ʨʦʧʳ (ɻʝʨʤʘʥʠʷ, ʏʝʭʠʷ) ʠ ʢ 

ʥʘʤ. ʂʪʦ ʥʘ ʩʝʤʝʩʪʨ, ʘ ʢʪʦ ʠ ʥʘ 

ʚʝʩʴ ʩʨʦʢ ʦʙʫʯʝʥʠʷ. 

 

 
 

ʂʠʪʘʡʩʢʠʝ ʩʪʘʞʝʨʳ ʥʘ ʢʘʬʝʜʨʝ, 2016 ʛ. 

 

ɺ ʜʝʩʷʪʳʝ ʛʦʜʳ ʢʘʬʝʜʨʘ ʧʦʥʝʩʣʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʢʘʜʨʦʚʳʝ ʧʦʪʝʨʠ, 

ʚʳʟʚʘʥʥʳʝ ʩʤʝʥʦʡ ʧʦʢʦʣʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʢʘʬʝʜʨʘ ʠ ʝʝ ʥʘʫʯʥʘʷ ʰʢʦ-

ʣʘ ʚʳʰʣʠ ʠʟ ʢʨʠʟʠʩʘ ʠ ʧʨʦʜʦʣʞʘʶʪ ʜʚʠʛʘʪʴʩʷ ʚʧʝʨʝʜ.  

ʈʘʟʚʠʚʘʣʘʩʴ ʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʪʝʦʨʠʷ. ɽʚʩʶʢʦʚʫ ʉ.ɸ. ʫʜʘ-

ʣʦʩʪʴ ʧʦʣʫʯʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʛʦʪʦʚʢʠ ʚ ʦʩʥʦʚʥʳʭ ʬʦʨʤʦʠʟʤʝʥʷʶʱʠʭ 

ʦʧʝʨʘʮʠʷʭ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʩ ʫʯʝʪʦʤ ʪʨʝʪʴʝʛʦ ʛʣʘʚʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʚ 

ʦʙʲʝʤʥʦʡ ʧʦʩʪʘʥʦʚʢʝ), ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʱʠʝ ʧʝʨʝʤʝʥʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʧʨʠ ʛʦʨʷʯʝʡ ʣʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʝ. ʀʤ ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ, ʩʚʷ-

ʟʳʚʘʶʱʠʝ ʢʦʥʝʯʥʳʝ ʨʘʟʤʝʨʳ ʠʟʜʝʣʠʷ (ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʠ ʜʣʠʥʳ ʦʙʨʘʟʫʶ-

ʱʝʡ) ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩ ʨʘʟʤʝʨʘʤʠ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ. 

ʈʘʟʚʠʚʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʩʦʚʤʝʱʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ 

ʬʦʨʤʦʠʟʤʝʥʷʶʱʠʭ ʦʧʝʨʘʮʠʡ ʚ ʦʜʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʝʨʝʭʦʜʝ.  

ɺʩʝʩʪʦʨʦʥʥʝ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʩʦʚʤʝʱʝʥʠʷ ʚ ʦʜʥʦʤ ʧʝʨʝʭʦʜʝ 

ʦʧʝʨʘʮʠʡ ʚʳʪʷʞʢʠ ʠ ʚʩʪʨʝʯʥʦʡ ʦʪʙʦʨʪʦʚʢʠ (ʇʝʪʨʫʰʠʥʘ ʄ.ʄ.), ʘ ʪʘʢʞʝ 

ʩʨʘʟʫ ʪʨʝʭ ʦʧʝʨʘʮʠʡ ʚʳʪʷʞʢʠ-ʦʙʞʠʤʘ-ʨʘʟʜʘʯʠ ʚ ʦʜʥʦʤ ʧʝʨʝʭʦʜʝ (ʘʩʧʠʨʘʥʪ 

ʠʟ ʉʠʨʠʠ ɸʢʩʘʤ ʉʫʣʝʡʤʘʥ). ɻʦʪʦʚʠʪʩʷ ʢ ʟʘʱʠʪʝ ʜʠʩʩʝʨʪʘʮʠʷ ʧʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʶ ʩʦʚʤʝʱʝʥʠʷ ʚ ʦʜʥʦʤ ʧʝʨʝʭʦʜʝ ʯʝʪʳʨʝʭ ʦʧʝʨʘʮʠʡ (ʃʫʢʘʥʦʚʘ ɽ.ʆ.). 

ɺ ʢʘʯʝʩʪʚʝ ʦʯʝʥʴ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʨʘ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦ-

ʚʘʥʥʦʡ ʥʘ ʩʦʚʤʝʱʝʥʠʠ ʦʧʝʨʘʮʠʡ ʦʙʞʠʤʘ-ʨʘʟʜʘʯʠ, ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʧʨʦʮʝʩʩ 

ʰʪʘʤʧʦʚʢʠ ʜʠʩʢʦʚ ʪʨʝʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ 

ɽʚʩʶʢʦʚʘ ʉ.ɸ. ʥʘ ʏʝʙʦʢʩʘʨʩʢʦʤ ʟʘʚʦʜʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʨʘʢʪʦʨʦʚ. ɺ ʦʩʥʦ-

ʚʝ ʪʝʭʥʦʣʦʛʠʠ ï ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʡ ʩʧʦʩʦʙ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʜʚʫʢʨʘʪʥʦʤ ʩʦʚ-

ʤʝʱʝʥʠʠ ʦʧʝʨʘʮʠʡ ʦʙʞʠʤʘ ʠ ʨʘʟʜʘʯʠ ʩʚʘʨʥʦʡ ʦʙʝʯʘʡʢʠ. ʇʨʦʮʝʩʩ ʢʦʤ-

ʧʣʝʢʩʥʳʡ. ɼʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ, ʢʨʦʤʝ ʩʦʙʩʪʚʝʥʥʦ ʛʦʨʷʯʝʡ ʣʠʩʪʦʚʦʡ ʰʪʘʤ-

ʧʦʚʢʠ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʛʠʙʢʠ, 

ʩʚʘʨʢʠ ʠ ʥʘʛʨʝʚʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʦʙʝʯʘʝʢ. ɸ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦ 

ʧʨʦʮʝʩʩʘ ʰʪʘʤʧʦʚʢʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʠʟʦʙʨʝʩʪʠ ʥʦʚʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʰʪʘʤ-

ʧʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʠʣʘ ʧʦʚʳʩʠʪʴ ʂʀʄ ʩ 22 ʜʦ 96 %. 

ʂʨʦʤʝ ʪʦʛʦ ʜʠʩʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʥʴʰʝ ʢʦʨʦʙʷʪʩʷ, 

ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʤʝʥʴʰʝ ʠʟʥʘʰʠʚʘʶʪʩʷ. ʆʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʚʠʛʣʠ ʨʫʢʦʚʦʜʩʪʚʦ ʏʊʇɿ ʟʘʢʣʶʯʠʪʴ ʩ ʘʚʪʦ-

ʨʘʤʠ (ʚʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʢʘʬʝʜʨʳ) ʣʠʮʝʥʟʠʦʥʥʳʡ ʜʦʛʦʚʦʨ ʥʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʧʘʪʝʥʪʦʚ. 

ʄʥʦʛʦ ʜʝʣʘʝʪ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʧʨʦʮʝʩ-

ʩʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ ʧʨʦʬʝʩʩʦʨ ɸ.ʃ. ɺʦʨʦʥʮʦʚ. ʀʤ ʩʦʟʜʘʥ ʥʦʚʳʡ ʤʝ-

ʪʦʜ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ, ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʜʝ-

ʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʡ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ 

ʜʘʚʣʝʥʠʝʤ. ʆʥ ʪʘʢʞʝ ʧʦʣʫʯʠʣ ʚʳʩʦʢʦʪʦʯʥʳʝ ʨʘʩʯʝʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʦʚʢʠ, 

ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ ʠ ʚʦʣʦʯʝʥʠʷ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʤ 

ʤʝʪʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʚʳʝ ʧʨʦʮʝʩʩʳ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʨʦʬʝʩʩʦʨʦʤ ɸ.ɺ. ɺʣʘʩʦʚʳʤ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠ ʧʦʜʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʰʪʘʤʧʦʚ ʜʣʷ 

ʛʦʨʷʯʝʡ ʠ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʦʜʧʨʦʛʨʘʤʤʘ ʚʢʣʁ-

ʯʝʥʘ ʚ ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ QForm. ʀʤ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘ-

ʝʪʩʷ ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʶʨʳ ʨʫʯʴʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʧʝʨʝʭʦʜʘ. 
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ʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʚʦʣʶʮʠʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ 

ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ ʚ ʧʨʦʮʝʩʩʘʭ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦ-

ʪʘʥʳ ʜʦʮʝʥʪʦʤ ɸ.ʀ. ɸʣʠʤʦʚʳʤ. ɼʦʮʝʥʪ ʐʠʪʠʢʦʚ ɸ.ɸ. ʥʘʫʯʠʣʩʷ ʤʦʜʝʣʠ-

ʨʦʚʘʪʴ ʬʦʨʤʦʠʟʤʝʥʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʨʭʧʣʘʩʪʠʯʥʦʩʪʠ. 

ʊʦʯʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ 

ʟʘʜʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʥʘ ʢʘʬʝʜʨʝ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʙʦʪʳ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠʩʧʳʪʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʦʣʦ-

ʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

(ɺʣʘʩʦʚ ɸ.ɺ., ɼʝʤʠʥ ɺ.ɸ.). 

ʇʨʦʬʝʩʩʦʨʦʤ ɸ.ɺ. ɺʣʘʩʦʚʳʤ ʩʦʚʤʝʩʪʥʦ ʩ ɸ.ʀ. ɸʣʠʤʦʚʳʤ, ɸ.ɸ. ʐʠ-

ʪʠʢʦʚʳʤ ʠ ʖ.ɺ. ʄʘʡʩʪʨʦʚʳʤ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʨʠʚʳʭ ʫʧʨʦʯʥʝʥʠʷ ʣʠʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʦʚ ʥʘ ʩʞʘʪʠʝ ʠ ʩʜʚʠʛ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʫʯʝʙʥʳʤ ʧʣʘʥʘʤ ʚʩʝ ʩʪʫʜʝʥʪʳ ʢʘ-

ʬʝʜʨʳ ʦʩʚʘʠʚʘʶʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʧʨʦʛʨʘʤʤʳ Inventor 

ʠʣʠ/ʠ Solidworks) ʠ ʜʚʝ-ʪʨʠ ʧʨʦʛʨʘʤʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (QForm, DEFORM, AutoForm, Pam-

Stamp). ʀ ʦʩʚʘʠʚʘʶʪ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʦʯʝʥʴ ʭʦʨʦʰʦ. ʅʘʰʠ ʩʪʫʜʝʥʪʳ ï ʧʦʩ-

ʪʦʷʥʥʦ ʩʨʝʜʠ ʧʦʙʝʜʠʪʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʣʠʤʧʠʘʜ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ.  

ʇʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʘʯʘʪʦʝ ʥʘ ʢʘʬʝʜʨʝ ʧʨʦʬʝʩʩʦʨʦʤ 

ɹʦʯʘʨʦʚʳʤ ʖ.ɸ., ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʧʦʢʦʚʦʢ ʚ ʪʠʢʩʦʪʨʦʧʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ. ɺʳʧʦʣʥʝʥʘ ʠʥʪʝʨʝʩʥʘʷ ʧʦʠʩʢʦʚʘʷ ʨʘʙʦʪʘ ʜʣʷ ɺʀɸʄʘ (ɽʚʩʶʢʦʚ ʉ.ɸ., 

ʂʨʠʚʦʰʝʠʥ ɺ.ɸ., ɸʣʠʤʦʚ ɸ.ʀ.). ʇʦ ʵʪʦʡ ʪʝʤʘʪʠʢʝ ʥʘ ʢʘʬʝʜʨʝ ʫʞʝ ʩʦʩʪʦʷ-

ʣʠʩʴ ʜʚʝ ʫʩʧʝʰʥʳʝ ʟʘʱʠʪʳ ʢʘʥʜʠʜʘʪʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ. (ʍʠʞʥʷʢʦʚʘ ʃ.ɺ. ʠ 

ʂʦʡʜʘʥ ʀ.ʄ.). ʇʦʩʣʝ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʀ.ʄ. ʂʦʡʜʘʥ ʫʩʧʝʰʥʦ ʧʨʦʜʦʣ-

ʞʘʝʪ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦ ɺʅʀʀʄɽʊʄɸʐɽ.  

ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫ ʚʩʝʭ ʥʘ ʩʣʫʭʫ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʉʦʪʨʫʜʥʠ-

ʢʠ ʢʘʬʝʜʨʳ ʧʳʪʘʶʪʩʷ ʥʝ ʦʪʩʪʘʚʘʪʴ ʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠ-

ʢʠ. ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʚʝʜʝʥʳ ʧʝʨʚʳʝ ʠʩʧʳʪʘʥʠʷ ʰʪʘʤʧʦʚ, 

ʥʘʧʝʯʘʪʘʥʥʳʭ ʥʘ 3D-ʧʨʠʥʪʝʨʘʭ ʧʦ ʘʜʜʠʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ɻ.ɼ. ɻʨʠʛʦ-

ʨʝʥʢʦ). ʆʪʤʝʪʠʤ, ʯʪʦ ʧʝʨʚʦʝ ʘʚʪʦʨʩʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘ ʩʧʦʩʦʙ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʰʪʘʤʧʦʚ ʤʝʪʦʜʘʤʠ ʧʦʩʣʦʡʥʦʛʦ ʩʠʥʪʝʟʘ, ʦʜʥʠʤ ʠʟ ʘʚʪʦʨʦʚ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʣʩʷ ʉ.ɸ. ɽʚʩʶʢʦʚ, ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚ ʄɻʊʋ ʝʱʝ ʚ 1991 ʛʦʜʫ. 

ʆʯʝʥʴ ʦʙʥʘʜʝʞʠʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʦʯʥʝʥʠʷ ʪʨʫʙʥʦʡ ʨʝʟʴʙʳ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ 

ʧʫʪʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩ ʥʘʣʦʞʝʥʠʝʤ ʫʣʴʪʨʘ-

ʟʚʫʢʦʚʳʭ ʢʦʣʝʙʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʢʘʬʝʜʨʦʡ ʩʦʚʤʝʩʪʥʦ ʩ ʆʆʆ çʏʊʇɿ-

ʀʥʞʠʥʠʨʠʥʛè. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʧʨʠʥʠʤʘʣ ʩʘʤʦʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʩʦ ʩʪʦʨʦ-

ʥʳ ʆʆʆ çʏʊʇɿ-ʀʥʞʠʥʠʨʠʥʛè ʙʳʚʰʠʡ ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ, ʢ.ʪ.ʥ. 

ʉ.ʄ. ʅʝʙʦʛʦʚ, ʘ ʩʦ ʩʪʦʨʦʥʳ ʄɻʊʋ ï ʧʨʦʬʝʩʩʦʨ ɽʚʩʶʢʦʚ ʉ.ɸ., ʜʦʮʝʥʪʳ 

ɸʣʠʤʦʚ ɸ.ʀ. ʠ ʄʘʡʩʪʨʦʚ ʖ.ɺ. 

ʂʫʟʥʝʯʥʘʷ ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ çʞʝʥʩʢʦʡè: ʚ 2012-

2013 ʛʛ. ʢʘʥʜʠʜʘʪʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʟʘʱʠʪʠʣʠ ʪʨʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮʳ ʧʨʝ-

ʢʨʘʩʥʦʡ ʧʦʣʦʚʠʥʳ ʯʝʣʦʚʝʯʝʩʪʚʘ (ʇʦʛʦʨʝʣʴʯʫʢ ɸ.ʗ, ɸʨʪʶʭʦʚʩʢʘʷ ʊ.ʖ., 
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ʇʝʪʨʫʰʠʥʘ ʄ.ʄ.) ʠ ʪʦʣʴʢʦ ʜʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʩʠʣʴʥʦʡ. ʇʨʠʯʝʤ ʦʜʠʥ ʠʟ 

ʥʠʭ (ɸʢʩʘʤ ʉʫʣʝʡʤʘʥ) ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʉʠʨʠʠ. 

ʅʘʰʠ ʚʳʧʫʩʢʥʠʮʳ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʦʙ-

ʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ, ʥʦ ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʛʦʨʦʜʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. ʈʫʢʦʚʦʜʠ-

ʪʝʣʴ ʫʧʨʘʚʳ ʨʘʡʦʥʘ çʄʠʪʠʥʦè ɺʦʨʦʙʴʝʚʘ ɺʘʣʝʥʪʠʥʘ ɼʤʠʪʨʠʝʚʥʘ ï ʥʘʰʘ 

ʚʳʧʫʩʢʥʠʮʘ 1987 ʛʦʜʘ.  

ʂʘʬʝʜʨʘ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʫʩʧʝʰʥʦ ʩʦʪʨʫʜʥʠʯʘʣʘ ʩ ɺʦʨʦʥʝʞʩʢʠʤ ʟʘʚʦ-

ʜʦʤ ʊʷʞʝʣʳʭ ʄʝʭʘʥʠʯʝʩʢʠʭ ʇʨʝʩʩʦʚ. ʆʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ ʩʦʪʨʫʜ-

ʥʠʯʝʩʪʚʘ ʩʪʘʣʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʝʤʠʷ ʈʌ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʦʬʝʩʩʦʨʘʤʠ 

ɽ.ʀ. ʉʝʤʝʥʦʚʳʤ ʠ ɸ.ɺ. ʉʘʬʦʥʦʚʳʤ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʟʘʚʦʜʘ ʚ 

2004 ʛʦʜʫ.  
 

ʉ ʧʦʣʫʯʝʥʠʝʤ ʧʨʝ-

ʤʠʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʊʄʇ ʥʝ ʟʘʢʦʥʯʠʣʦʩʴ. 

ʉ ʛʦʨʜʦʩʪʴʶ ʦʪʤʝʪʠʤ, 

ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʦʝ 

ʧʨʝʩʩʦʩʪʨʦʝʥʠʝ ʩʦ-

ʭʨʘʥʷʝʪ ʚʝʜʫʱʠʝ ʤʠ-

ʨʦʚʳʝ ʧʦʟʠʮʠʠ ʠ ʚ 21-

ʤ ʚʝʢʝ. 

ɼʣʷ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʩʪʫʱʝʡ ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʂʠʪʘʷ ʧʦʪʨʝʙʦʚʘʣʩʷ 

ʩʚʝʨʭʤʦʱʥʳʡ ʛʦʨ̫ʯʝ- 

ʰʪʘʤʧʦʚʦʯʥʳʡ ʧʨʝʩʩ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʠʛʨʘʥʥʳʤ ʢʦʥʪʨʘʢʪʦʤ ʥʘ ɺʦʨʦʥʝʞʩʢʦʤ ʟʘʚʦʜʝ ʪʷʞʝ-

ʣʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʝʩʩʦʚ ʚ 2013 ʛʦʜʫ ʠʟʛʦʪʦʚʣʝʥ ʢʨʠʚʦʰʠʧʥʳʡ ʛʦʨʷ-

ʯʝhʪʘʤʧʦʚʦʯʥʳʡ ʧʨʝʩʩ ʤʦʜʝʣʠ ʂ8052 ʥʦʤʠʥʘʣʴʥʦʡ ʩʠʣʦʡ 16500 ʪʩ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʣʠʥʠʠ ʜʣʷ ʛʦʨʷʯʝʡ 

ʰʪʘʤʧʦʚʢʠ ʧʦʢʦʚʦʢ ʢʦʣʝʥʯʘʪʳʭ ʚʘʣʦʚ ʠ ʙʘʣʦʢ ʧʝʨʝʜʥʝʡ ʦʩʠ ʛʨʫʟʦʚʦʛʦ ʘʚ-

ʪʦʤʦʙʠʣʷ. ʇʨʝʩʩ ʪʘʢʦʡ ʩʠʣʳ ʠʟʛʦʪʦʚʣʝʥ ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ ʠ ʷʚʣʷʝʪʩʷ ʫʥʠ-

ʢʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʪʦʣʴ-

ʢʦ ʧʦ ʚʝʣʠʯʠʥʝ ʥʦʤʠʥʘʣʴʥʦʡ ʩʠʣʳ, ʥʦ ʠ ʧʦ ʛʘʙʘʨʠʪʥʳʤ ʨʘʟʤʝʨʘʤ, ʤʘʩʩʝ 

ʰʪʘʤʧʫʝʤʳʭ ʧʦʢʦʚʦʢ, ʦʩʥʦʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɺʳʩʦʪʘ 

ʧʨʝʩʩʘ 18 ʤʝʪʨʦʚ, ʚʝʩ ï 2100 ʪʦʥʥ, ʜʣʷ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʪʨʝʙʫʝʪʩʷ 30 

ʝʜʠʥʠʮ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʧʨʠʛʦʜʠʣʠʩʴ ʟʥʘʥʠʷ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ (ɽʚʩʶʢʦʚ ʉ.ɸ., ʄʘʡʩʪʨʦʚ ʖ.ɺ., ɹʝʣʦʢʫʨʦʚ ʆ.ɸ.). ʅʘ 

ʢʘʬʝʜʨʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩʣʦʞʥʝʡʰʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʰʪʘʤʧʦʚʢʠ ʢʨʠʚʦʰʠʧʥʦʛʦ ʚʘʣʘ ʤʘʩʩʦʡ 240 ʢʛ, ʢʦʪʦʨʳʡ ʰʪʘʤʧʫʝʪʩʷ ʥʘ 

ʵʪʦʤ ʧʨʝʩʩʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʩʩʘ ʠ ʰʪʘʤʧʘ. 

 
 

ʅʘʛʨʘʞʜʝʥʠʝ ʉʝʤʝʥʦʚʘ ɽ.ʀ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʝʡ ʈʌ ʚ 2004 ʛ. 

http://mt6.bmstu.ru/wp-content/uploads/2014/08/semenov_premiya.jpg
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ʅʦʚʳʝ ʟʘʚʦʜʳ ʚ 21-ʤ 

ʚʝʢʝ ʩʪʨʦʷʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚ ʂʠʪʘʝ, ʥʦ ʠ ʚ ʊʫʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʍʦʨʦʰʠʤ ʧʨʠ-

ʤʝʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦ-

ʛʨʘʤʤr  ʠʤʧʦʨʪʦʟʘʤʝ-

ʱʝʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʫʭʦ-

ʜʦʣʴʩʢʦʛʦ ʟʘʚʦʜʘ ʩʧʝʮʠ-

ʘʣʴʥʦʛʦ ʪʷʞʝʣʦʛʦ ʤʘʠh-

ʥʦʩʪʨʦʝʥʠʷ çʉʧʝʮʪʷʞ-

ʤʘʰè, ʦʩʫʱʝʩʪʚʣʝʥʥʦʛʦ 

ʢʦʤʧʘʥʠʝʡ çʊʷʞʧʨʦ-

ʤʘʨʤʘʪʫʨʘè ʚ 2014 ʛʦʜʫ. 

ʆʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʝʡ 

ʟʘʚʦʜʘ ʷʚʣʷʶʪʩʷ ʧʦʢʦʚ-

ʢʠ ʢʦʨʧʫʩʦʚ ʰʘʨʦʚʳʭ 

ʢʨʘʥʦʚ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦ-

ʜʦʚ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ 

ʤʘʩʩʦʡ ʦʢʦʣʦ ʩʝʤʠ ʪʦʥʥ. 

ʐʪʘʤʧʦʚʢʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʥʘ ʫʥʠʢʘʣʴʥʦʤ, ʥʝ ʠʤʝ-

ʶɦ ʝʤ ʘʥʘʣʦʛʦʚ ʚ ɽʚʨʦʧʝ, 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʧʨʝʩʩʝ 

ʪʨʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ ʫʩʠ-

ʣʠʝʤ 140ʄʅ (14 000 ʪʩ), 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ 

SCHULER SMG (ɻʝʨʤʘ-

ʥʠʷ).  

ɺ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʡ, ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʰʪʘʤʧʦʚʢʠ ʧʦʣʫ-

ʢʦʨʧʫʩʦʚ ʰʘʨʦʚʳʭ ʢʨʘʥʦʚ ʙʦʣʴʰʠʭ ʜʠʘʤʝʪʨʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʥʘ 

çʉʧʝʮʪʷʞʤʘʰè, ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ (ɽʚʩʶʢʦʚ ʉ.ɸ., 

ʄʘʡʩʪʨʦʚ ʖ.ɺ., ɹʝʣʦʢʫʨʦʚ ʆ.ɸ.). ʌʦʨʤʦʠʟʤʝʥʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʙʳʣʦ ʜʝ-

ʪʘʣʴʥʦ ʧʨʦʨʘʙʦʪʘʥʦ ʠ ʧʨʦʤʦʜʝʣʠʨʦʚʘʥʦ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʰʪʘʤ-

ʧʦʚʢʠ ʧʦʣʫʢʦʨʧʫʩʘ ʧʦʪʨʝʙʦʚʘʣ ʩʦʚʤʝʱʝʥʠʷ ʦʧʝʨʘʮʠʡ ʦʙʞʠʤʘ, ʨʘʟʜʘʯʠ ʠ 

ʚʳʩʘʜʢʠ ʩʚʘʨʥʦʡ ʪʨʫʙʥʦʡ ʦʙʝʯʘʡʢʠ ʥʘ ʦʜʥʦʡ ʰʪʘʤʧʦʚʦʯʥʦʡ ʧʦʟʠʮʠʠ. ʉʦ 

ʩʪʦʨʦʥʳ ʢʦʤʧʘʥʠʠ çʊʷʞʧʨʦʤʘʨʤʘʪʫʨʘè ʵʪʠ ʨʘʙʦʪʳ ʢʫʨʠʨʦʚʘʣ ʚʳʧʫʩʢʥʠʢ 

ʢʘʬʝʜʨʳ, ʢ.ʪ.ʥ. ɹʝʣʦʫʩʦʚ ɺ.ʉ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʙʦʪ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ 

ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʪʨʝʙʫʝʤʦʝ ʧʨʝʩʩʦʚʦʝ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ ʟʘʚʦʜʘ.  

ʂʦʥʩʪʨʫʢʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʞʠʜʢʦʩʪʥʳʭ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʪʨʝʙʫ-

ʶʪ ʤʥʦʛʦʢʦʣʝʥʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʙʝʟ ʩʪʳʢʦʚ. ʇʨʠʯʝʤ ʠʟ ʩʧʝ-

ʮʠʘʣʴʥʳʭ ʩʪʘʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʞʘʨʦʩʪʦʡʢʦʩʪʴʶ ʠ ʞʘʨʦ-

ʧʨʦʯʥʦʩʪʴʶ, ʚʟʘʤʝʥ ʪʨʘʜʠʮʠʦʥʥʳʭ ʥʝʨʞʘʚʝʶʱʠʭ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʫ-

ʙʦʧʨʦʚʦʜʦʚ, ʦʪʚʝʯʘʶʱʠʤ ʥʦʚʳʤ ʧʦʚʳʰʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʦʪʨʝʙʦʚʘ-

 
 

ɻʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʆɸʆ çʊʗɾʄɽʍʇʈɽʉʉè  

ɻʝʭʪʤʘʥ ɼ.ɸ. ʠ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʄʊ-6  

ɽʚʩʶʢʦʚ ʉ.ɸ. (ʩʣʝʚʘ) ʥʘ ʠʩʧʳʪʘʥʠʷʭ ʂɻʐʇ 165 ʄʥ. 

(ʦʢʪʷʙʨʴ 2013 ʛʦʜʘ) 
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ʣʦʩʴ ʩʦʟʜʘʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀ 

ʪʘʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʳʣʦ ʩʦʟʜʘʥʦ, ʢʘʢ ɺʳ ʫʞʝ ʜʦʛʘʜʘʣʠʩʴ, ʥʝ ʙʝʟ ʫʯʘʩʪʠʷ 

ʚʳʧʫʩʢʥʠʢʦʚ ʢʘʬʝʜʨʳ. 

ɺ çʅʇʆ çʊʝʭʥʦʤʘʰè ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ 7-ʦʩʝʚʦʡ ʩʪʘ-

ʥʦʢ ʩ ʏʇʋ ʜʣʷ ʛʠʙʢʠ ʪʨʫʙ ʩ ʫʟʢʦʟʦʥʘʣʴʥʳʤ ʠʥʜʫʢʮʠʦʥʥʳʤ ʥʘʛʨʝʚʦʤ. ʂʦʥ-

ʩʪʨʫʢʮʠʷ ʩʪʘʥʢʘ ʟʘʱʠʱʝʥʘ 3 ʧʘʪʝʥʪʘʤʠ. ɺʝʜʫʱʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ï ʥʘʰ ʚʳ-

ʧʫʩʢʥʠʢ ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʆʄɼ ɼʦʣʛʦʧʦʣʦʚ ʄʠʭʘʠʣ ʀʛʦʨʝʚʠʯ. ɺ 2019 ʛʦ-

ʜʫ ʠʤ ʫʩʧʝʰʥʦ ʟʘʱʠʱʝʥʘ ʚ ʄɻʊʋ ʢʘʥʜʠʜʘʪʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ. 
 

 
 

ɻʠʙʢʘ ʪʨʫʙʳ ʩ ʫʟʢʦ ʟʦʥʘʣʴʥʳʤ ʠʥʜʫʢʮʠʦʥʥʳʤ ʥʘʛʨʝʚʦʤ 
 

ʇʣʦʜʦʪʚʦʨʥʦ ʪʨʫʜʷʪʩʷ ʥʘʰʠ ʚʳʧʫʩʢʥʠʢʠ (ʇʝʪʨʦʚ ʅ.ʇ., ʛʣʘʚʥʳʡ ʢʦʥ-

ʩʪʨʫʢʪʦʨ, ʚʝʜʫʱʠʝ ʢʦʥʩʪʨʫʢʪʦʨ rʆʩʠʢʘ ʄ.ʍ., ʇʝʪʨʦʚ ʇ.ʅ.) ʥʘ ʈʷʟʘʥʩʢʦʤ 

ʆɸʆ çʊʷʞʧʨʝʩʩʤʘʰè. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʧʨʦʝʢʪʘʤʠ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷ-

ʪʠʣʝʪʠʷ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʠʤʠ, ʷʚʣʷʶʪʩʷ: 

- ʛʘʤʤʘ ʯʝʪʳʨʝʭʙʦʡʢʦʚʳʭ ʢʦʚʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

- ʧʨʝʩʩ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʧʨʦʩʪʦʛʦ ʜʝʡʩʪʚʠʷ ʩ ʥʠʞʥʠʤ ʪʷʥʫʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʫʩʠʣʠʝʤ 63,0 ʄʅ ʜʣʷ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ (ʦʪ 530 ʜʦ 1420 ʤʤ); 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʠ 

ʜʝʪʘʣʝʡ ʪʠʧʘ çʩʪʘʢʘʥè ʤʦʜʝʣʠ ɸʂʇ0950.31 ʥʘ ʙʘʟʝ 3-ʭ ʧʦʟʠʮʠʦʥʥʦʛʦ ʛʠʜ-

ʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʝʩʩʘ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʰʪʘʥʛ ʛʣʫʙʠʥʥʳʭ ʥʘʩʦʩʦʚ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʫʧʨʫʛʠʭ ʧʨʫ-

ʞʠʥʥʳʭ ʢʣʝʤʤ ʨʝʣʴʩʦʚʳʭ ʩʢʨʝʧʣʝʥʠʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ; 

- ʛʘʤʤʘ ʧʨʝʩʩʦʚ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʜʣʷ ʦʧʨʝʩʩʦʚʢʠ ʠ ʚʳʧʝʯʢʠ ʢʘʪʫʰʝʢ 

ʧʦʣʶʩʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ; 

- ʧʨʝʩʩ-ʘʚʪʦʤʘʪ ʫʩʠʣʠʝʤ 5000 ʢʅ ʜʣʷ ʧʨʝʩʩʦʚʘʥʠʷ ʠʟʜʝʣʠʡ ʠʟ ʧʦʨʦʰʢʘ. 
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ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʰʪʘʥʛ ʛʣʫʙʠʥʥʳʭ ʥʘʩʦʩʦʚ 
 

ʉʪʘʨʘʶʪʩʷ ʥʝ ʦʪʩʪʘʚʘʪʴ ʦʪ ʥʠʭ ʠ ʩʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʪʨʝʙʫ-

ʶʪʩʷ ʥʝ ʧʨʦʩʪʦ ʦʪʜʝʣʴʥʳʝ ʧʨʝʩʩʘ, ʘ ʢʫʟʥʝʯʥʦ-ʧʨʝʩʩʦʚʳʝ ʤʘʰʠʥʳ ʚ ʩʦʩʪʘʚʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʣʠʥʠʡ. 

ʆʪʢʣʠʢʘʷʩʴ ʥʘ ʵʪʠ ʟʘʧʨʦʩʳ, ʢʘʬʝʜʨʘ ʥʘʯʘʣʘ ʚʝʩʪʠ ʧʦʜʛʦʪʦʚʢʫ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡ ʠʥʞʝʥʝʨʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʄʘʰʠʥʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘ-

ʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤè ʥʘ ʢʘʬʝʜʨʝ ʦʪʢʨʳʪʘ ʥʦʚʘʷ ʩʧʝʮʠʘʣʴʥʦʩʪʴ 

çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʢʦʤʧʣʝʢʩʦʚ - ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝè.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʠʣʠʣʠʩʴ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɼʦʮʝʥʪʦʤ ʂʨʠʚʦʰʝʠʥʳʤ ɺ.ɸ. ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʜʣʷ ʰʪʘʤʧʦʚʢʠ ʥʦʤʝʨʥʳʭ ʨʝʛʠʩʪʨʘʮʠʦʥ-

ʥʳʭ ʟʥʘʢʦʚ ʘʚʪʦʤʦʙʠʣʝʡ. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʣʠʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦ-

ʧʦʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʚʤʝʱʝʥʥʦʝ ʩ ʥʘʢʣʝʡʢʦʡ ʩʚʝʪʦʦʪʨʘʞʘʶʱʝʡ ʧʦʜ-

ʣʦʞʢʠ. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʠʥʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʝʨʚʦʧʨʠʚʦʜʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʘʯʠ ʣʝʥʪʳ, ʢʘʢ ʥʘ ʟʘʜʘʥʥʫʶ ʜʣʠʥʫ, ʪʘʢ 

ʠ ʧʦ ʢʦʥʪʨʘʩʪʥʳʤ ʤʘʨʢʝʨʘʤ ʥʘ ʩʚʝʪʦʦʪʨʘʞʘʶʱʝʤ ʧʦʢʨʳʪʠʠ. 
ʀʤ ʞʝ ʩʦʚʤʝʩʪʥʦ ʩ ʜʦʮʝʥʪʦʤ ʄʘʡʩʪʨʦʚʳʤ ʖ.ɺ. ʨʘʟʨʘʙʦʪʘʥʘ ʠ 

ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʥʘʨʝʟʢʠ 
ʚrʩʦʢʦʪʦʯʥʳʭ ʤʝʨʥʳʭ ʛʨʘʥʫʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʤʝʜʥʳʭ ʧʦ-
ʢʨrʪʠʡ. ɺ ʫʩʪʘʥʦʚʢʝ ʨʝʘʣʠʟʦʚʘʥʘ ʩʭʝʤʘ ʨʝʟʢʠ ʣʝʪʫʯʠʤʠ ʥʦʞʥʠʮʘʤʠ, ʯʪʦ 
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ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ ʦʧ-
ʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ ʣʠʥʠʠ. 

ʅʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ (ʙʦʣʝʝ 10 ʧʘʪʝʥʪʦʚ) ʧʨʦʬʠʣʝʛʠʙʦʯʥʳʭ ʩʪʘʥʢʦʚ ʠ 
ʣʠʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʦʮʝʩʩʘʭ ʣʦʢʘʣʴʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʥʢʦʣʠʩʪʦ-
ʚʦʛʦ ʤʝʪʘʣʣʘ, ʨʘʟʨʘʙʦʪʘʥʳ ʣʘʫʨʝʘʪʦʤ ʧʨʝʤʠʠ ʃʝʥʠʥʩʢʦʛʦ ʢʦʤʩʦʤʦʣʘ ʠ 
ʧʨʝʤʠʠ ʄʠʥʚʫʟʘ ʉʉʉʈ ʧʨʦʬʝʩʩʦʨʦʤ ʉʝʤʝʥʦʚʳʤ ʀʚʘʥʦʤ ɽʚʛʝʥʴʝʚʠʯʝʤ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʟʘʢʨʳʪʦʡ ʭʦʣʦʜʥʦʡ ʰʪʘʤʧʦʚʢʠ ʥʝʦʙʭʦ-
ʜʠʤʳ ʪʦʯʥʳʝ ʟʘʛʦʪʦʚʢʠ. ʅʘ ʢʘʬʝʜʨʝ (ʂʨʠʚʦʰʝʠʥ ɺ.ɸ., ʄʘʡʩʪʨʦʚ ʖ.ɺ.) 
ʚʳʧʦʣʥʝʥʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʣʝʥʪʦʯʥʦʧʠʣʴʥʦʛʦ ʩʪʘʥʢʘ, ʧʦʟʚʦʣʠʚʰʘʷ ʚʳʧʦʣ-
ʥʷʪʴ ʨʝʟʢʫ ʤʝʨʥʳʭ ʟʘʛʦʪʦʚʦʢ ʦʪ ʧʨʫʪʢʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩ ʜʦʧʫʩ-
ʢʦʤ ʤʝʥʝʝ 0,1 ʤʤ. ʊʦʯʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʨʚʦʧʨʠʚʦʜʦʤ ʠ ʚʳʩʦʢʦʡ 
ʞʝʩʪʢʦʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʘʯʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ 
ʪʦʯʥʦʡ ʰʪʘʤʧʦʚʢʠ ʤʫʥʜʰʪʫʢʦʚ ʜʣʷ ʧʣʘʟʤʝʥʥʳʭ ʨʝʟʘʢʦʚ. 

ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪ, ʧʦʭʦʞʝ, ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʢʘʬʝʜʨʳ çʚʝʯʥʳʤè. 
ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʰʪʘʤʧʦʚʢʝ ʜʝʪʘʣʝʡ ʛʘʟʦʩʚʘʨʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ 
ʨʘʟʲʝʤʥʳʭ ʤʘʪʨʠʮʘʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘʬʝʜʨʳ 
(ʀ.ʅ. ʐʫʙʠʥ, ɸ.ʉ. ɽʟʞʝʚ) ʝʱʝ ʚ 70-ʝ ʛʦʜʳ. 

 

 
 

ʈʝʟʢʘ ʩʣʠʪʢʘ ʛʘʟʦʚʳʤ ʨʝʟʘʢʦʤ çʅʦʨʜè 
 
ʉ ʢʦʥʮʘ 80-ʭ ɽʚʩʶʢʦʚ ʉ.ɸ. ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʦʚʳʰʝ-

ʥʠʠ ʢʘʯʝʩʪʚʘ ʛʘʟʦʨʝʟʘʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʇʨʠ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘ-
ʩʪʠʠ ʚ ʉʂʊɹ ɸɺʊʆɻɽʅʊɽʍʄɸʐ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʮʝʣʦʡ ʛʘʤʤʳ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʡ, ʛʘ-
ʟʦʩʚʘʨʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʝʨʠʠ çʅʆʈɼè, ʚʳʧʫʩʢ ʢʦʪʦ-
ʨʦʡ ʦʩʚʦʝʥ ʉʫʜʦʨʝʤʦʥʪʥʳʤ ʟʘʚʦʜʦʤ çʅɽʈʇɸè. ɻʘʟʦʩʚʘʨʦʯʥʘʷ ʘʧʧʘʨʘʪʫʨʘ 
ʩʝʨʠʠ çʅʆʈɼè ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʦʚ ʤʦʜʝʨʥʠʟʘʮʠʠ 
ʫʩʪʘʥʦʚʦʢ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʟʘʛʦʪʦʚʦʢ (ʄʅʃɿ) ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʟʘ-
ʚʦʜʘʭ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʩʦʚʨʝ-
ʤʝʥʥʦʛʦ ʘʚʪʦʛʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʄʅʃɿ 
ʧʦʟʚʦʣʠʣʦ ʵʣʝʢʪʨʦʩʪʘʣʝʧʣʘʚʠʣʴʥʦʤʫ ʮʝʭʫ ˉ 2 ʆɸʆ çʉʝʚʝʨcʪʘʣʴè ʚʜʚʦʝ 
ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʚʳʭʦʜʘ ʣʠʪʳʭ ʩʣʷʙʦʚ ʩ 400 ʜʦ 800 ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ. 
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ɼʘʞʝ ʚ ʪʘʢʦʝ ʜʨʝʚʥʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʢʘʢ ʤʦʣʦʪʦʢ ʥʘʰʠ ʧʨʦʬʝʩʩʦʨʘ 
ɽ.ʀ. ʉʝʤʝʥʦʚ ʠ ɺ.ʖ. ʃʘʚʨʠʥʝʥʢʦ ʩʫʤʝʣʠ ʚʥʝʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 
ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ ʠʤʠ ʚ 2013 ʛʦʜʫ ʤʘʣʦʠʥʝʨʮʠʦʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʤʦʣʦ-
ʪʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʜʘʨ ʙʝʟ ʦʪʩʢʦʢʘ ʩʥʠʞʘʝʪ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʧʘʮʠʝʥʪʘ ʠ 
ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ 
ʠ ʪʨʘʚʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʨʷʜʝ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʥʘh ʝʡ 
ʩʪʨʘʥʳ.  

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ɺ.ʖ. ʃʘʚʨʠʥʝʥʢʦ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 
ʚʥʝʜʨʝʥʳ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʨʠʛʠʥʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʜʘʨ-
ʥʳʭ ʯʘʩʪʝʡ ʢʦʚʦʯʥʳʭ ʠ ʰʪʘʤʧʦʚʦʯʥʳʭ ʤʦʣʦʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳ-
ʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʢʦʚʦʢ (ɸʆ çʄʦʩʢʦʚʩʢʠʡ ʤʘʰʠʥʦ-
ʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜ çɸʚʘʥʛʘʨʜè, ɸʆ çʈʉʂ çʄʠɻè). 

ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ (ɹʝʣʦʢʫʨʦʚ ʆ.ɸ., ʄʘʡʩʪʨʦʚ 

ʖ.ɺ., ɸʣʣʝʥʦʚ ʄ.ɻ.) ʪʝʭʥʦʣʦʛʠʷ ʰʪʘʤʧʦʚʢʠ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʰʠʥ ʩʦ ʟʥʘ-

ʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦ ʜʣʠʥʝ ʠʟʜʝʣʠʷ 

ʜʣʷ ʀʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʅ.ɺ. ʉʢʣʠʬʦʩʦʚʩʢʦʛʦ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʚʘʞʥʦʩʪʴ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʘʬʝʜ-

ʨʳ ʛʦʪʦʚʠʪʴ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʀ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ 

ʢʘʬʝʜʨʘ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʝʪʩʷ. ɺʩʝʛʦ ʢʘʬʝʜʨʦʡ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ ʦʢʦʣʦ 

2400 ʠʥʞʝʥʝʨʦʚ. ʎʠʬʨʘ ï ʧʨʠʤʝʨʥʘʷ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʫʜʘʣʦʩʴ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʚʩʝʭ ʚʳʧʫʩʢʥʠʢʦʚ ʨʘʥʥʠʭ ʚʳʧʫʩʢʦʚ. ɻʨʦʤʘʜʥʘʷ ʟʘʩʣʫʛʘ ʚ ʵʪʦʤ ʟʘʤʝʩʪʠʪʝ-

ʣʝʡ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʧʦ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʩʦ ʩʪʫʜʝʥʪʘ-

ʤʠ, ʢʦʪʦʨʳʤʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʙʳʣʠ: ɸ.ɻ. ʆʚʯʠʥʥʠʢʦʚ, ʕ.ʌ. ɹʦʛʜʘʥʦʚ, 

ɸ.ʉ. ɽʟʞʝʚ, ʀ.ʉ.ɿʠʥʦʚʴʝʚ, ʕ.ɹ. ɹʝʨʜʥʠʢʦʚ (ʚ ʪʝʯʝʥʠʝ 20 ʣʝʪ), ɸ.ɺ. ɺʣʘʩʦʚ, 

ʊ.ʖ. ɸʨʪʶʭʦʚʩʢʘʷ. 

ɿʘ ʵʪʦ ʞʝ ʚʨʝʤʷ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ 246 ʢʘʥʜʠʜʘʪʦʚ ʠ 56 ʜʦʢʪʦʨʦʚ 

ʥʘʫʢ. ʈʝʘʣʴʥʦ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʟʘɦ ʠʱʘʣʠʩʴ ʥʝ ʚ 

ʄɻʊʋ, ʘ ʥʝʢʦʪʦʨʳʝ ʜʘʞʝ ʧʦ ʜʨʫʛʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ.  

ʂʘʬʝʜʨʘ ʰʘʛʘʝʪ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ ʠ ʫʚʝʨʝʥʥʦ ʩʤʦʪʨʠʪ ʚ ʙʫʜʫʱʝʝ. 

ʄʦʜʝʨʥʠʟʠʨʫʶʪʩʷ ʩʪʘʨʳʝ ʢʫʨʩʳ, ʚʚʦʜʷʪʩʷ ʥʦʚʳʝ. ʄʳ, ʢʫʟʥʝʮʳ, ʙʝʨʝʤ ʩ 

ʩʦʙʦʡ ʚ ʙʫʜʫʱʝʝ ʦʛʦʥʴ ʥʘʰʠʭ ʛʦʨʥʦʚ, ʘ ʥʝ ʧʝʧʝʣ ʦʪʛʦʨʝʚʰʠʭ ʢʦʩʪʨʦʚ. 

ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦʩʧʦʤʠʥʘʥʠʷ 

ʦʯʝʚʠʜʮʝʚ, ʠʭ ʘʨʭʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʜʦʢʫʤʝʥʪʳ ʢʘʬʝʜʨʳ. 
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ʋʥʠʚʝʨʩʠʪʝʪ ï ʵʪʦ ʧʝʨʚʳʡ ʰʘʛ ʚʦ ʚʟʨʦʩʣʫʶ ʞʠʟʥʴ, ʟʜʝʩʴ ʫʯʘʪʩʷ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ, ʥʝʩʪʠ ʟʘ ʥʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʆʩʦʙʝʥʥʦ 

ʭʦʨʦʰʝʡ ʰʢʦʣʦʡ ʚʳʞʠʚʘʥʠʷ ʙʫʜʝʪ, ʝʩʣʠ ʩʪʫʜʝʥʪ ʧʦʧʘʜʘʝʪ ʚ ʜʨʫʛʦʡ ʛʦʨʦʜ, 

ʟʜʝʩʴ, ʧʦʤʠʤʦ ʦʙʫʯʝʥʠʷ, ʝʛʦ ʞʜʫʪ ʝʞʝʜʥʝʚʥʳʝ ʠʩʧʳʪʘʥʠʷ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʩʚʦʝʛʦ ʚʨʝʤʷ, ʞʠʟʥʴ ʧʦ ʛʨʘʬʠʢʫ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʚʩʝ ʚʦʟʤʦʞ-

ʥʦʝ, ʥʫʞʥʦ ʥʘʫʯʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʝ ʚʨʝʤʷ ʠ ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ 

ʚ ʧʨʠʦʨʠʪʝʪ. ʊʘʢʦʡ ʥʘʚʳʢ ʧʨʦʩʪʦ ʧʦʣʝʟʝʥ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʦ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʚʟʘʠʤʦ-

ʧʦʥʠʤʘʥʠʶ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʥʘʨʦʜʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘ-

ʩʦʚʦʡ, ʥʘʮʠʦʥʘʣʴʥʦʡ, ʵʪʥʠʯʝʩʢʦʡ, ʨʝʣʠʛʠʦʟʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʠ, ʫʯʠʪʳʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚʘ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ʤʥʝʥʠʡ ʠ ʫʙʝʞ-

ʜʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʝʛʦ ʣʠʯʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʚ ʩʝʤʴʝ ʠ ʦʙ-

ʱʝʩʪʚʝ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʤʠ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ [1]. 

ɺ ʌɻɸʆʋ ɺʆ çʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʘʶʪ ʦʧʳʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʠʤ ʨʘʙʦʪʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ. ɺ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʘʷ ʙʘʟʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦ-

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʅʘʰʠ 

ʚr ʧʫʩʢʥʠʢʠ ʥʠʢʦʛʜʘ ʥʝ ʦʩʪʘʶʪʩʷ ʙʝʟ ʨʘʙʦʪʳ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʦ-

ʜʘʪʝʣʝʡ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʚʳʧʫʩʢʥʠʢʘʤ ʠʤʝʥʥʦ ʥʘʰʝʛʦ ʚʫʟʘ. ʅʘʣʠʯʠʝ 

ʜʠʧʣʦʤʘ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʩʪʫʜʝʥʪ ʦʙʣʘʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʙʘʟʦʚʳʤʠ ʟʥʘʥʠʷ-

ʤʠ ʠ ʙʘʟʦʚʳʤʠ ʥʘʚʳʢʘʤʠ ʚ ʜʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ, ʥʦ ʠ ʚʳʩʦʢʠʤ ʠʥʪʝʣʣʝʢʪʦʤ 

ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʢʫʣʴʪʫʨʳ. ʇʦʤʠʤʦ ʢʘʨʴʝʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʦʙʨʝʩʪʠ ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʥʘʚʳʢʦʚ ʠ 

ʢʘʯʝʩʪʚ, ʢʦʪʦʨʳʝ ʙʳʚʘʶʪ ʚʩʝʛʜʘ ʧʦʣʝʟʥʳʤʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 13.03.02, 13.04.02, 

13.06.01, 14.06.01 ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʵʥʝʨʛʝʪʠʢʠ ʙʫʜʫʱʝʛʦ, ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʠ ʠ ʵʥʝʨʛʦʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʚʳʩʦʢʦʪʝʭ-

ʥʦʣʦʛʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. 

ɿʘʜʘʯʘʤʠ ʧʝʜʘʛʦʛʦʚ ʷʚʣʷʶʪʩʷ: 

- ʦʟʥʘʢʦʤʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ 

ʤʠʨʦʚʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʦʩʥʦʚʥʳʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʨʘʩʰʠʨʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʳʥʢʘ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ, ʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʨʳʥʢʝ; 

- ʦʟʥʘʢʦʤʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʩ ʧʨʠʥʮʠʧʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʚ ʩʬʝʨʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʞʝ ʩ ʧʨʠʥʮʠʧʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʥ-

ʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʳʥʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ; 
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- ʦʙʫʯʝʥʠʝ, ʢʘʢ ʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʀʥ-

ʪʝʨʥʝʪ, ʚʢʣʶʯʘʷ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʝʚʨʘʱʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʚ ʟʥʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦ ʭʨʘʥʠʪʴ, ʧʨʠʤʝʥʷʪʴ ʠ ʜʝʣʠʪʴʩʷ ʧʦʣʫʯʝʥʥʳʤ 

ʟʥʘʥʠʝʤ, ʧʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʝʨʝʜʦʚʳʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘ-

ʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʙʫʜʫʱʝʛʦ; 

- ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʧʦʥʷʪʠʷ ʦ ʩʧʦʩʦʙʘʭ ʧʝʨʝʜʘʯʠ ʪʝʧʣʦʪʳ ʚ 

ʵʣʝʤʝʥʪʘʭ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʦʙʲʷʩʥʠʪʴ ʬʠʟʠʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʪʝʧʣʦʤʘʩʩʦ-

ʦʙʤʝʥʘ ʚ ʪʝʭʥʠʢʝ ʠ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ ʠ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ; 

- ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ ʪʝʤʧʝʨʘʪʫʨ-

ʥʳʭ ʨʝʞʠʤʦʚ ʠ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʵʣʝʤʝʥʪʘʭ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʧʝʨʝ-

ʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʘ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʯʝʩ-

ʢʦʡ ʩʫʪʠ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʚʳʨʘ-

ʙʦʪʢʘ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩ-

ʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ 

ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʧʦʣʫʯʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, ʠʟʫ-

ʯʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʜʝʡʩʪʚʠʷ, ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠʟʤʝʨʝʥʠʷ ʦʩʥʦʚʥʳʭ ʪʝʧʣʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

- ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʝʪʦʜʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧ-

ʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ; 

- ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʝʪʦʜʠʢʘʤʠ ʪʝʧʣʦʚʳʭ ʨʘʩʯʝʪʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʡ ʩʧʨʘʚʦʯʥʦʡ ʠ ʥʦʨʤʘ-

ʪʠʚʥʦʡ ʣʠʪʝʨʘʪʫʨʳ; 

- ʥʘʫʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʧʘʢʝʪʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 

MATLAB, MathCad ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, 

ʧʨʦʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʦʚ MATLAB, MathCad, ʧʦʣʫʯʠʪʴ 

ʥʘʚʳʢʠ ʧʦ ʛʨʘʬʠʯʝʩʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ ʠ 

ʦʬʦʨʤʣʝʥʠʶ ʦʪʯʝʪʦʚ, ʧʫʙʣʠʢʘʮʠʡ ʠ ʧʨʝʟʝʥʪʘʮʠʡ ʧʨʠ ʧʦʤʦʱʠ ʛʨʘʬʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʧʘʢʝʪʦʚ MATLAB, MathCad. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʦʟʥʘʢʦʤʠʪʴ ʩʪʫʜʝʥʪʦʚ ʩ ʧʨʦʙʣʝʤʘʤʠ ʚʳʩʦʢʦʪʝʭ-

ʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦ-

ʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʩ ʪʝʭ-

ʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ ʧʨʦʝʢʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʆʧʨʝʜʝʣʷʶʱʝʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ. 
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ɺ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʙʫʯʘʶʱʠʝʩʷ ʜʦʣʞʥʳ ʧʦ-

ʣʫʯʠʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʤ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʵʬʬʝʢʪʠʚʥʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ (ʊʕʂʈ) 

ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʧʦ ʩʚʦʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ. 

ɺ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʀʥʩʪʠʪʫʪʝ 

ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʢʘʬʝʜʨʝ çɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯ-

ʥʠʢʠ ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʩʝʪʠè (ɺʀʕʕʉʉ) ʧʨʦʚʦʜʷʪʩʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʫʩʪʘʥʦʚʦʢ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʥ-

ʮʠʘʣʘ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ, ʬʦʨʤʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʨʦʝʢʪʘʤ; ʧʦʷʚʣʷʶʪʩʷ ʥʘʚʳ-

ʢʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠ̫ 

ʧʦ ʩʚʦʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ.  

ɼʨʫʛʦʡ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʢʘʬʝʜʨʳ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè. ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʙʘʢʘʣʘʚʨʠʘʪʝ (ʧʨʦʬʠʣʴ çʅʝʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠè), ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ (ʧʨʦʬʠʣʴ çʕʥʝʨʛʦʫʩʪʘ-

ʥʦʚʢʠ, ʩʠʩʪʝʤʳ ʠ ʢʦʤʧʣʝʢʩʳ ʥʘ ʙʘʟʝ ɺʀʕè, ʧʨʦʬʠʣʴ çʈʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠè, ʧʨʦʬʠʣʴ çʕʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʙʘʟʝ ɺʀʕè, ʧʨʦʬʠʣʴ çʅʝʪʨʘ-

ʜʠʮʠʦʥʥʘʷ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘè), ʚ ʘʩʧʠʨʘʥʪʫʨʝ (ʧʦ ʥʘʧʨʘʚʣʝʥʠ-

ʷʤ çʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʠʩʪʝʤʳè, çʗʜʝʨʥʘʷ, ʪʝʧʣʦʚʘʷ ʠ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠè) [2].  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ 

ʮʠʬʨʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʲʝʤʝ ʦʪ 36 ʜʦ 72 ʯʘʩʦʚ ʠ ʚʳ-

ʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʳʭ ʠ ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʙʘʢʘʣʘʚʨʘʤʠ, 

ʜʠʩʩʝʨʪʘʮʠʡ ʤʘʛʠʩʪʨʘʤʠ ʠ ʘʩʧʠʨʘʥʪʘʤʠ [3]. ʇʨʠ ʵʪʦʤ ʥʘ ʫʨʦʚʥʝ ʙʘʢʘʣʘʚʨʠ-

ʘʪʘ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚʦʟʤʦʞʥʦ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʢʫʨʩʦʚʳʭ ʧʨʦʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3-ʭ ʤʝʨʥʳʭ 

CAD-ʩʠʩʪʝʤ. ʅʘ ʫʨʦʚʥʝ ʤʘʛʠʩʪʨʘʪʫʨʳ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦ-

ʛʨʘʤʤʥʳʭ CAE ï ʩʨʝʜʩʪʚ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʚʦʝʥʠʝ ʉɸʄ 

ï ʩʠʩʪʝʤ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ ʫʨʦʚʥʝ ʘʩʧʠʨʘʥʪʫʨʳ 

ʚʘʞʥʦ ʦʩʚʦʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʢʣʶʯʘʷ ANSYS 

ʜʣʷ ʨʝʰʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʯ.  

ʉʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʥʘ ʢʘʬʝʜʨʝ ɺʀʕʕʉʉ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʩʭʝʤʝ (ʨʠʩ. 1), ʛʜʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. 

ɺʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ ʥʘʚʳʢʠ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʠ ʦʙ-

ʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʫʯʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʧʠʰʝʪ ʢʫʨʩʦʚʳʝ ʨʘʙʦʪʳ, ʩʦʩʪʘʚʣʷʝʪ ʨʝʟʶʤʝ, 

ʩʜʘʝʪ ʟʘʯʝʪʳ ʠ ʵʢʟʘʤʝʥʳ, ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. ʆʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʉʝʚɻʋ ʟʘʥʠʤʘʝʪʩʷ ʚʦʣʦʥʪʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʥʘ ʢʘʬʝʜʨʝ ɺʀʕʕʉʉ 

 

ʅʘ ʢʘʬʝʜʨʝ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʘ ̫ʬʦʨʤʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʴʩʷ ʚʜʘʣʠ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʆʯʝʥʴ ʯʘ-

ʩʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʟʳʚʘʶʪ çʦʪʢʨʳʪʳʤè. çʆʪʢʨʳʪʘʷ ʩʠʩʪʝ-

ʤʘè ï ʵʪʦ ʩʠʩʪʝʤʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʘʷ ʩ ʦʢʨʫʞʝʥʠʝʤ ʧʦ ʩʨʝʜʩʪʚʘʤ ʝʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʦʙʤʝʥʘ ʨʝʩʫʨʩʘʤʠ, ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʨʦʯʠʤ [1]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʥʦʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʚʫʟʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʘʢʦʡ 

ʧʨʦʙʣʝʤʦʡ, ʢʘʢ ʩʦʢʨʘʱʝʥʠʝ ʙʶʜʞʝʪʥʳʭ ʤʝʩʪ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʥʦ ʠ ʮʝʣʝʚʳʤ ʨʦʩʪʦʤ ʙʶʜʞʝʪʥʳʭ ʤʝʩʪ ʜʣʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠʟ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. 

ʉ ʮʝʣʴʶ ʨʘʟʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠ-

ʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʙʶʜʞʝʪʥʳʭ ʤʝʩʪ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ ʠ 

ʘʩʧʠʨʘʥʪʦʚ ʧʦ ʧʨʦʬʠʣʷʤ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʝ-

ʨʝʧʦʜʛʦʪʦʚʢʫ ʢʘʜʨʦʚ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ [4]. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ ʠ ʘʩʧʠʨʘʥʪʫʨʝ 

ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʢʨʘʱʝʥʠʶ ʜʝʬʠʮʠʪʘ ʨʘʟʨʘʙʦʪ-

ʯʠʢʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʧʨʦʜʚʠʞʝʥʠʠ ʥʘ ʨʳʥʢʝ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʝʪʠʢʠ ʠʛʨʘʶʪ ʤʘʨʢʝʪʠʥʛ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ. ʀʟʫʯʝʥʠʝ 

ʨʳʥʢʘ ʠ ʧʨʘʚʠʣʴʥʦʝ ʝʛʦ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʥʦʚʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʷ. 

ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʠʜʝʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ï ʝʱʝ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ. ʇʦʜʛʦʪʦʚʢʘ ʰʢʦʣʴʥʠʢʦʚ ʚ ʢʚʘʥʪʦʨʠ-
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ʫʤʘʭ, ʧʨʦʚʝʜʝʥʠʝ ʩʝʤʠʥʘʨʦʚ ʠ ʢʦʥʬʝʨʝʥʮʠʡ, ʩʦʟʜʘʥʠʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ 

ʧʦʣʠʛʦʥʦʚ, ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʧʝʯʘʪʠ, ʚʘʞʥʳʝ ʩʦʩʪʘʚʣʷʶ-

ʱʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ, ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʣʠʜʝʨʘ ʚ ʤʠʨʦ-

ʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʆʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ ʷʚʣʷʶʪʩʷ ʨʝʟʢʦʝ ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʟʥʘʥʠʡ ʢʘʢ ʘʢʪʠ-

ʚʦʚ, ʙʳʩʪʨʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ, ʥʦʚʦʝ ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ ʵʢʦʥʦʤʠʠ ʦʪ 

ʤʘʩʰʪʘʙʘ; ʩʤʝʱʝʥʠʝ ʘʢʮʝʥʪʦʚ ʩ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʟʘʜʘʯ ʥʘ ʜʣʠʪʝʣʴʥʳʝ ʧʝʨ-

ʩʧʝʢʪʠʚʳ, ʩʦʟʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʉʝʛʦʜʥʷ ʩʪʘʥʦʚʪ̫ʩʷ ʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʥʦʩʠʪʝʣʴ-

ʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚʘʞʥʦʩʪʠ ʜʦʣʠ ʨʳʥʢʘ ʚʚʠʜʫ ʧʦʜʚʠʞʥʦʩʪʠ ʝʛʦ ʬʦʨʤʘʪʘ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦ-

ʵʬʬʝʢʪʠʚʥʳʭ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ, ʪʨʝʢʝʨʦʚ, ʮʠʬʨʦ-

ʚʳʭ ʩʠʩʪʝʤ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ɺʀʕ ʥʝʚʦʟʤʦʞʥʦ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʙʝʟ ʧʦʣʫʯʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʢʨʝʧʣʝ-

ʥʳ ʚ ʢʦʤʧʝʪʝʥʮʠʷʭ ʜʠʩʮʠʧʣʠʥ. ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ, ʦʜʥʦʡ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʨʦʣʝʡ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʢʘʬʝʜʨʝ ɺʀʕʕʉʉ ʫʜʝʣʷʝʪʩʷ 

ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʥʘʯʠʥʘʷ ʩʦ 

ʚʪʦʨʦʛʦ ʢʫʨʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʨʘʙʦʪʳ ʨʝʛʫʣʷʨʥʦ ʜʦʢʣʘʜʳʚʘʶʪʩʷ ʩʪʫʜʝʥ-

ʪʘʤʠ ʥʘ ʚʥʫʪʨʠʚʫʟʦʚʩʢʠʭ, ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ [6]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʢʘʬʝʜʨʝ ʠʤʝʶʪʩʷ 3 ʫʯʝʙʥʦ-ʥʘʫʯʥʳʝ 

ʣʘʙʦʨʘʪʦʨʠʠ, ʥʘʫʯʥʳʡ ʧʦʣʠʛʦʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʪʨʦʚʳʭ ʠ ʩʦʣʥʝʯʥʳʭ 

ʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʉʝʚɻʋ. ʉʪʨʫʢʪʫʨʘ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʥʘ ʢʘʬʝʜʨʝ ɺʀʕʕʉʉ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩ. 2. 
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ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʣʠʰʴ ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʥʳʝ ʨʝʰʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʬʠʥʘʥʩʦʚʦʛʦ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ, ʢʘʜʨʦʚʦʛʦ, ʤʘʨʢʝʪʠʥ-

ʛʦʚʦʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʵʥʝʨʛʝʪʠʢʠ ʚ ʈʦʩʩʠʠ [7]. 

ɺʩʝ ʦʪʤʝʯʝʥʥʳʝ ʤʠʨʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʝʱʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ 

ʥʘ ʨʦʩʩʠʡʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ʊʘʢ ʢʘʢ ʛʦʣʦʜ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʘʭ ʚʳ-

ʥʫʞʜʘʝʪ ʫʩʧʝʰʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʘʙʦʪʦʜʘʪʝʣʠ) 

ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʦʜʠʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʪʴ ʝʝ ʠʟʤʝʥʝʥʠʝ ʚ ʙʫʜʫʱʝʤ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʢʦ-

ʪʦʨʘʷ ʙʳ ʧʦʜʜʝʨʞʠʚʘʣʘ ʙʘʣʘʥʩ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ. ɸ ʵʪʦ ʚʝʜʝʪ ʢ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʚ ʪʨʫʜʦʫʩʪʨʦʡ-

ʩʪʚʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʩʚʦʝʤ ʧʨʝʜʧʨʠ̫ ʪʠʠ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʦʙʫʯʝʥʠʷ  

ʚ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʫʯʝʙʥʳʭ ʩʪʝʥʜʦʚ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. 

ʉʪʝʥʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʷʤʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʪʦʢʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʪʝʧʣʦʚʫʶ ʠ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. ʋʯʝʙʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʦʣ-

ʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʚ 

ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʛʦʨʦʜʝ ʉʝʚʘʩʪʦʧʦʣʴ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ, ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʛʝ-

ʣʠʦʢʦʣʣʝʢʪʦʨ, ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʩʦʣʥʝʯʥʳʡ ʢʦʥʮʝʥ-

ʪʨʘʪʦʨ. 
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Abstract. The article suggests the design of educational stands for teaching stu-

dents at Sevastopol State University. The stands are designed to study the pro-
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of solar energy requires conducting experimental work in full-scale conditions 

on the territory of the university in the city of Sevastopol. 

Keywords: photovoltaic module, solar energy, solar collector, photovoltaic con-

verter, solar concentrator. 

 

ʉʦʛʣʘʩʥʦ ʧʦʜʧʠʩʘʥʥʳʤ ʜʦʛʦʚʦʨʘʤ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ɽʚʨʦʧʝʡʩʢʠʤ 

ʉʦʶʟʦʤ ʚ ʦʙʣʘʩʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʦʙʷ-

ʟʫʝʪʩʷ ʥʘʨʘʱʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʊʘʢʞʝ, ʩʦʛʣʘʩʥʦ ʧʦʜʧʠʩʘʥʥʳʤ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʤ ʜʦʛʦʚʦʨʘʤ, ʥʘʰʘ ʩʪʨʘʥʘ ʦʙʷʟʫʝʪʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦ-

ʩʬʝʨʫ ʦʪʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ ʪʨʝʙʫʝʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʟʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʜʨ. ɺʩʝ ʵʪʦ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʛʨʘʤʦʪʥʳʭ ʠʥʞʝʥʝʨʦʚ ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝ-

ʯʠʪʴ ʪʨʝʙʫʝʤʳʝ ʫʩʣʦʚʠʷ. ʊʘʢʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʚʦʟʤʦʞʥʦ ʦʙʫʯʘʪʴ ʚ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʩʚʷʟʘʥʥʳʤ 

ʩ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʦʡ (ʧʦ ʧʨʦʬʠʣʷʤ çʅʝʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠè, çʅʝʪʨʘʜʠʮʠʦʥʥʘʷ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨ-

ʛʝʪʠʢʘè ʠ çʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʥʘ ʦʩʥʦʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʚʠʜʦʚ 

ʵʥʝʨʛʠʠè).  

ɼʣʷ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʧʨʦʬʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʥʘʧʨʘʚʣʝʥʠʡ (ʚʝʪʨʦʵʥʝʨ-

ʛʝʪʠʢʘ, ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʙʠʦʵʥʝʨʛʝʪʠʢʘ ʠ ʜʨ.), ʦʜʥʦ ʠʭ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʦʪʥʝʩʪʠ ʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʤʝʥʳ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʦʧʣʠʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʜʥʳʭ 

ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ï ʵʪʦ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ.  

ɺ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʀʥʩʪʠʪʫʪʝ 

ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʢʘʬʝʜʨʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʫʩʪʘʥʦʚʦʢ ʧʦ ʧʨʷʤʦʤʫ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʶ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ.  

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʥʝʙʦʣʴʰʠʭ ʩʪʝʥ-

ʜʘ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʦʢʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠ ʪʝʧ-

ʣʦʚʫʶ ʵʥʝʨʛʠʶ. 

ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʠʟʤʝʥʷʝʤʳʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʨʘʙʦ-

ʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʦʨʥʫʶ ʧʘʥʝʣʴ ʩ ʠʟʤʝʥʷʝʤʳʤ ʫʛʣʦʤ 

ʥʘʢʣʦʥʘ, ʥʘ ʢʦʪʦʨʫʶ ʢʨʝʧʪ̫ʩʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ, ʨʘʟʤʝʨʳ (ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʧʣʦʱʘʜʠ ʧʘʥʝʣʠ) ʤʦʜʫʣʷ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ ʦʪ 0,3 ʜʦ 2-2,5 ʢʚ. 

ʤ, ʘ ʤʦʱʥʦʩʪʴ ʦʪ 10 ʜʦ 250 ɺʪ. ʆʩʚʝʱʝʥʥʦʩʪʴ ʧʘʥʝʣʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʤʦʜʫʣʷ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʥʘʯʝʥʠʝ ʝʛʦ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ, ʧʨʷʤʦ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʳ ʢʦʩʠʥʫʩʫ ʫʛʣʘ ʧʘʜʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʥʘ ʧʨʠʝʤʥʫʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ [1]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʩʚʝʱʝʥʥʦʩʪʴ ʦʪʨʘʞʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʪʦʢ ʦʪʨʘʞʝʥʥʳʭ ʣʫʯʝʡ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʜʫʣʷ 

ʥʘʧʨʷʤʫʶ  ʟʘʚʠʩʷʪ  ʦʪ  ʠʥʪʝʥʩʠʚʥʦʩʪʠ  ʩʦʣʥʝʯʥʦʛʦ  ʠʟʣʫʯʝʥʠʷ  ʠ  ʢʦʩʠʥʫʩʘ  
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ʫʛʣʘ ʧʘʜʝʥʠʷ ʣʫʯʝʡ ʥʘ ʙʦʢʦʚʳʝ ʧʘʥʝʣʠ ʢʦʥ-

ʮʝʥʪʨʘʪʦʨʘ [4, 5]. ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʬʦʪʦ-

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʧʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʝ-

ʨʠʤʝʥʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠ-

ʤʦʚ ʨʘʙʦʪʳ ʩʝʨʠʡʥʦʛʦ ʟʘʚʦʜʩʢʦʛʦ ʤʦʜʫʣʷ 

ISM-50 (ʩʝʨʠʷ 49), ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʅʀʆ ɿɸʆ ʟʘʚʦʜ ʠʤ. ʀʣʴʠʯʘ, 

ʛ. ʄʘʨʠʫʧʦʣʴ (ʨʠʩ. 1). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʤʦʜʫʣʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 6 ʣʝʪ ʩ 2014 

ʧʦ 2020 ʛʦʜ. ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʦʱʘʜʢʝ, 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʣʥʝʯʥʦʤ ʦʩʚʝʱʝʥʠʠ  

(ʨʠʩ. 2). ɺ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʫʛ-

ʣʘ ʧʘʜʝʥʠʷ ʣʫʯʝʡ ʥʘ ʧʨʠʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʥʘ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʛʨʘʜʫʩ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʦʩʚʝʱʝʥʥʦʩʪʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦ-

ʜʫʣʷ ɽʙʘʪ. ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʝʣʠʯʠʥʫ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʨʘʙʦ-

ʪʫ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ [2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ʉʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʠʟʤʝʥʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʉʦʣʥʮʘ ʧʦ ʛʦʨʠʟʦʥʪʫ ʤʦʞʥʦ, ʠʟʤʝʥʷʷ ʚ ʪʝʯʝʥʠʝ ʢʦ-

ʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʦʞʝʥʠʝ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʢ 

ʛʦʨʠʟʦʥʪʫ ʠ ʧʨʦʚʦʜʷ ʧʨʠ ʵʪʦʤ ʧʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʤʦʜʫ-

ʣʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘʛʨʫʟʦʯʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʩʚʝʱʝʥ-

ʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʪʦʢ, ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʝʶ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʨʷ-

ʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩ. 3). 
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ɼʣʷ ʨʘʩʯʝʪʦʚ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʩʦʣʥʝʯʥʦʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʙʘʪʘʨʝʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʚʝʩʪʥʘʷ ʬʦʨʤʫʣʘ [3]: 
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ʛʜʝ hɻ ʣ. ï ʂʇɼ ʵʣʝʤʝʥʪʦʚ; ɽʦ ï ʩʦʣʥʝʯʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ; Sʙʘʪ. ï ʧʣʦ-

ʱʘʜʴ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ; F ï ʬʘʢʪʦʨ, ʫʯʠʪʳʚʘʶʱʠʡ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʣʥʝʯ-

ʥʦʡ ʙʘʪʘʨʝʠ (ʟʘʧʦʣʥʝʥʠʝ ʵʣʝʤʝʥʪʘʤʠ ʠ ʚʦʟʤʦʞʥʫʶ ʜʝʛʨʘʜʘʮʠʶ ʝʝ ʧʘʨʘ-

ʤʝʪʨʦʚ); aʦ ï ʩʫʤʤʘʨʥʳʡ ʫʛʦʣ ʤʝʞʜʫ ʥʦʨʤʘʣʴʶ ʢ ʧʣʦʩʢʦʩʪʠ ʤʦʜʫʣʷ ʠ ʩʦʣ-

ʥʝʯʥʳʤʠ ʣʫʯʘʤʠ. 
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ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʪʦʢʘ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʦʪ ʦʩʚʝʱʝʥʥʦʩʪʠ  

ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ 

 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ 

ʫʩʪʘʥʦʚʢʠ.  
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ʇʨʠ ʠʟʤʝʨʝʥʠʷʭ ʨʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʜʫʣʷ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʩʦʨʠ-
ʝʥʪʠʨʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʉʦʣʥʮʫ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʫʛʣʫ ʫʩʪʘʥʦʚʢʠ 
45ʦ. ɿʘʪʝʤ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʫʛʣʘ ʧʦʜʲʝʤʘ ʬʦʪʦʵʣʝʢ-
ʪʨʠʯʝʩʢʦʡ ʧʘʥʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠ-
ʣʠʩʴ ʚ ʷʩʥʳʡ ʩʦʣʥʝʯʥʳʡ ʜʝʥʴ, ʧʦʢʘʟʘʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʦ-
ʩʪʦʷʥʥʦʤʫ ʟʥʘʯʝʥʠʶ 870 ɺʪ/ʤ2, ʠʟʤʝʨʷʣʠʩʴ ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ ʚ ʨʘʙʦʯʝʡ 
ʪʦʯʢʝ, ʘ ʪʘʢʞʝ ʪʦʢ Iʢ.ʟ.. ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʜʣʷ ʢʦʥʮʘ ʤʘʨʪʘ (ʜʥʠ ʚʝʩʝʥʥʝʛʦ 
ʨʘʚʥʦʜʝʥʩʪʚʠʷ) ʥʘ ʰʠʨʦʪʝ ʉʝʚʘʩʪʦʧʦʣʷ (44,6ʦ ʩ. ʰ.). ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-
ʥʠʝ ʩʦʣʥʝʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʜʫʣʷ ʜʣʷ 
ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʛʦʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫʛʣʫ ʫʩʪʘʥʦʚʢʠ ʚ 45-50ʦ 
ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʤʦʜʫʣʷ ISM-50, ʧʦʢʘ-
ʟʘʣʠ ʨʘʟʣʠʯʠʝ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʛʣʘ ʫʩʪʘʥʦʚʢʠ 
ʧʣʦʩʢʦʩʪʠ ʤʦʜʫʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʝʤʦʡ 
ʬʦʨʤʫʣʦʡ (1). 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʯʠʥʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʵʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʢʣʶ-
ʯʘʝʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ, ʧʨʠʯʝʤ ʵʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ 
ʦʪʣʠʯʘʪʴʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʳʧʫʩʢʘʝʤʳʭ ʩʝʨʠʡ. 

ʌʦʨʤʫʣʘ (1) ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ ʜʣʷ ʨʘʩʯʝʪʦʚ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
ɼʣʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ, ʠʤʝʶʱʝʛʦ ʧʦʚʝʨʭ ʵʣʝʤʝʥʪʦʚ ʥʝʩʢʦʣʴʢʦ 
ʚʠʜʦʚ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ, ʵʪʠ ʬʦʨʤʫʣʳ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʧʦʧʨʘ-
ʚʦʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. ʊ.ʢ. ʢʘʞʜʳʡ ʪʠʧ ʧʨʦʟʨʘʯʥʦʛʦ ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳ-
ʪʠʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ, ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʨʘʩʯʝʪʦʚ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʚʤʝʩʪʦ ʬʦʨʤʫʣʳ 
(1) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ: 
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ʛʜʝ K ï ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʣʘʙʣʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʟʘʚʠʩʷʱʠʡ 
ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʤʦʜʫʣʷ;  

aʦ ï ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʧʘʜʝʥʠʷ ʣʫʯʝʡ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʬʦʪʦʵʣʝʢʪʨʠ-
ʯʝʩʢʦʛʦ ʤʦʜʫʣʷ (ʫʛʦʣ ʤʝʞʜʫ ʥʦʨʤʘʣʴʶ ʢ ʧʣʦʩʢʦʩʪʠ ʤʦʜʫʣʷ ʠ ʥʘʧʨʘʚʣʝʥʠ-
ʝʤ ʧʘʜʝʥʠʷ ʣʫʯʝʡ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʚʝʯʘʝʪ ʟʘ ʦʩʣʘʙʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʠ 
ʧʨʦʭʦʞʜʝʥʠʠ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʯʝʨʝʟ ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʤʦʜʫʣʷ. ʆʪʩʶʜʘ 
ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʧʨʠ ʥʝʢʦ-

ʪʦʨʳʭ ʟʥʘʯʝʥʠʷʭ K ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʧʦʪʦʢʘ ʚ ʩʘʤʦʤ ʤʦʜʫʣʝ 
ʦʩʣʘʙʝʚʘʝʪ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʩʦʣʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʙʦʪʘʶʪ, 
ʯʝʤ ʙʦʣʴʰʝ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ, ʪʝʤ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ʤʦʜʫʣʷ 
ʦʢʘʟʳʚʘʝʪ ʫʛʦʣ ʫʩʪʘʥʦʚʢʠ. ʇʨʠ ʵʪʦʤ ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʢʨʦʤʝ ʟʘʱʠʪʳ 
ʤʦʜʫʣʷ ʦʪ ʚʥʝʰʥʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʜʨ. ʬʘʢʪʦʨʦʚ ʦʛʨʘʥʠ-

ʯʠʚʘʶʪ ʧʝʨʝʛʨʝʚ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ K ʟʘʚʠʩʠʪ ʦʪ ʢʦʥ-
ʢʨʝʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʜʫʣʷ, ʘ ʪʘʢʞʝ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʬʦʨʤʳ ʟʘʱʠʪʥʳʭ 
ʧʦʢʨʳʪʠʡ ʤʦʜʫʣʷ. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʦʧʪʠʯʝʩʢʠʝ ʧʦʪʝʨʠ 
ʤʦʛʫʪ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʘʜʝʥʠʶ ʤʦʱʥʦʩʪʠ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 
ʢʦʥʩʪʨʫʢʮʠʝʡ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʤʦʜʫʣʷ (ʨʠʩ. 1). ɺ ʩʧʨʘʚʦʯʥʠʢʘʭ ʧʦ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʙʘʪʘʨʝʡ ʠ ʚ ʩʘʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʜʫʣʷ ISM-50 (ʨʠʩ. 1) 
ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʛʝʨʤʝʪʠʯʝʩʢʠ ʧʨʠʢʣʝʝʥʳ ʢ ʩʦʣʥʝʯʥʳʤ ʵʣʝʤʝʥʪʘʤ, ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʣʫʯʝʡ ʩʚʝʪʘ ʯʝʨʝʟ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʚrʘʪʴ 
ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʝʣʦʤʣʝʥʠʷ ʢʘʞʜʦʛʦ ʧʦʢʨʳʪʠʷ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʦʨʤʳ ʪʝʢ-
ʩʪʫʨʠʨʦʚʘʥʥʳʭ ʧʦʢʨʳʪʠʡ, ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʠ ʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʪʦʢʘ Iʢ.ʟ. ʜʦʣʞʥʳ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 
ʟʘʚʠʩʝʪʴ ʦʪ ʦʩʚʝʱʝʥʥʦʩʪʠ ʤʦʜʫʣʷ, ʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʧʝʥ-
ʜʠʢʫʣʷʨʥʦʤ ʧʘʜʝʥʠʠ ʣʫʯʝʡ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʝʩʣʠ ʞʝ ʣʫʯʠ ʧʘʜʘʶʪ 
ʧʦʜ ʫʛʣʦʤ, ʪʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘ 
ʫʩʪʘʥʦʚʢʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ ʚ ʥʝʩʢʦʣʴʢʦ 
ʨʘʟ ʤʝʥʴʰʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʷʶʪʩʷ ʠ ʤʦʱʥʦʩʪ-
ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʫʣʷ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʩ ʩʦʣʥʝʯʥʳʤ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ. ʇʨʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱ-
ʥʦʩʪʴ ʩ ʝʜʠʥʠʯʥʦʡ ʧʣʦʱʘʜʠ ʬʦʪʦʘʢʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʘ ʮʝʣʴ ʤʦʞʝʪ 
ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʬʦʪʦʵʣʝʢ-
ʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ. ʆʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 
ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʷʚʣʷʝʪʩʷ ʧʣʦʩʢʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʥʘ ʧʘ-
ʥʝʣʴ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ (ʨʠʩ. 5). ʕʪʦʪ ʢʦʥʮʝʥʪʨʘʪʦʨ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝ-
ʣʷʝʪ ʣʫʯʠ ʧʦ ʧʨʠʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʤʝʝʪ ʤʘʣʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʣʦʩʢʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 
ʦʙʣʘʩʪʷʭ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ [6, 7] ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʦ-
ʚʳʰʝʥʠʷ ʤʦʱʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʠʡʥʳʭ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫ-
ʣʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʜʥʷʪʴ ʵʥʝʨʛʝʪʠʯʝ-
ʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʥʦ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʠʭ ʵʥʝʨʛʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʭʦ-
ʜʘ ʜʝʬʠʮʠʪʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʠ 
ʤʘʩʩʳ, ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ [8]. ʇʨʠ 
ʵʪʦʤ, ʦʜʥʘʢʦ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʘʨʘ-
ʤʝʪʨʦʚ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʠ ʬʦʪʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʚʳʰʘʶʪ-
ʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʥʳʭ ʦʮʝʥʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʮʝʥʪʨʠʨʫ-
ʶʱʠʭ ʩʠʩʪʝʤ [11]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʷʥʚʘʨʝ, ʤʘʨʪʝ, ʘʧʨʝʣʝ ʠ ʤʘʝ, ʧʨʠ ʤʘʢ-
ʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ (ʦʢʦʣʦ 1000 ɺʪ\ʤ2) [9]. 
ɺʨʝʤʷ ʩʫʪʦʢ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʙʠʨʘʣʦʩʴ ʦʢʦʣʦ ʧʦʣʫʜʥʷ. ɺ 
ʦʙʣʘʯʥʳʝ ʠ ʤʘʣʦʦʙʣʘʯʥʳʝ ʜʥʠ ʚ ʮʝʣʷʭ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʌʦʪʦʛʨʘʬʠʠ ʤʦʜʫʣʷ ISM-50 ʩ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʠʟʦʙ-
ʨʘʞʝʥʳ ʥʘ ʨʠʩ. 5.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ ʛʨʘʬʠʢʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 6, 
ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʤʦʱʥʦʩʪʴ, 
ʚʳʨʘʙʘʪʳʚʘʝʤʘʷ ʬʦʪʦɻ ʣʝʢʪʨʠʯʝʩʢʠʤ ʤʦʜʫʣʝʤ, ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 40 % (ʧʦ 
ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ (ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʂʛ =2), ʤʦʱʥʦʩʪʴ ʤʦʞʝʪ ʫʚʝʣʠ-
ʯʠʚʘʪʴʩʷ ʜʦ 100%). 
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ʈʠʩ. 5. ʄʦʜʫʣʴ ISM-50 ʩ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʥʘ ʦʧʦʨʥʦʡ ʧʘʥʝʣʠ 

 

 
ʈʠʩ. 6. ʋʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʤʦʜʫʣʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 
 

ʆʩʚʝʱʝʥʥʦʩʪʴ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʮʝʥʪʨʘʪʦ-

ʨʘ, ʝʩʪʝʩʪʚʝʥʥʦ, ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʣʘ. ʅʘʧʨʷʞʝʥʠʝ ʠ ʪʦʢ ʚ ʨʘʙʦʯʝʡ ʪʦʯʢʝ (ʪʦʯ-

ʢʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ) ʤʝʥʷʣʠʩʴ, ʧʨʠʯʝʤ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʝʤʥʦʛʦ ʧʘʜʘʣʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʤʝʱʝʥʠʠ ʚ ʨʘ-

ʙʦʯʝʡ ʪʦʯʢʝ, ʘ ʪʦʢ ʠ ʤʦʱʥʦʩʪʴ ʚ ʮʝʣʦʤ ʚʦʟʨʘʩʪʘʣʠ [9]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʤʘʷ ʤʝʩʷʮʘ ʧʨʠ 

ʩʦʣʥʝʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʧʣʦʱʘʜʢʫ 800 ɺʪ/ʤ2. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʡ ʙʦʢʦʚʦʡ ʦʪʨʘʞʘʶʱʝʡ ʛʨʘʥʠ (ʪʘʙʣ. 1) ʚʠʜʥʦ, ʯʪʦ ʫʚʝ-

ʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʦʭʦʜʠʣʦ ʜʦ 30 %.  
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ʇʨʝʜʣʦʞʝʥʥʳʝ ʩʙʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ, ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʪʝʧʣʦʚʳʭ ʛʝʣʠʦʢʦʣʣʝʢʪʦʨʦʚ, 

ʪʝʨʤʦʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʫʩ-

ʢʘʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ [4, 10]. 
 

ʊʘʙʣʠʮʘ 1. 

ɿʥʘʯʝʥʠʝ ʚʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʤʦʜʫʣʷ ISM-50  

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʨʘʞʘʶʱʠʭ ʛʨʘʥʝʡ (ʦʩʚʝʱʝʥʥʦʩʪʴ 800 ɺʪ/ʤ2) 
 

ʂʦʥʮʝʥʪʨʘʪʦʨ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ ʤʦʜʫʣʷ 

ISM-50 

ʇʨʠʙʘʚʢʘ ʚ ʚʳ-

ʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ 

ɹʝʟ ʦʪʨʘʞʘʶʱʠʭ 

ʛʨʘʥʝʡ 
1 40 ɺʪ 0 % 

ʆʜʥʘ ʦʪʨʘʞʘʶ-

ʱʘʷ ʛʨʘʥʴ 
1,5 52 ɺʪ 30% 

ɼʚʝ ʦʪʨʘʞʘʶʱʠʝ 

ʛʨʘʥʠ 
2 56 ɺʪ 40 % 

 

ʋʯʝʙʥʳʡ ʩʪʝʥʜ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʬʦʪʦʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʠ ʛʝʣʠʦʪʝʧʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʤʘʝ-ʠʶʥʝ 2020 ʛʦʜʘ ʙʳʣʠ ʧʨʦʚʝ-

ʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʪʝʧʣʦʚʦʛʦ ʛʝʣʠʦʢʦʣʣʝʢʪʦʨʘ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ 

ʮʠʨʢʫʣʷʮʠʝʡ [12]. ɺ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʜʣʷ ʧʠʪʘʥʠʷ ʮʠʨ-

ʢʫʣʷʮʠʦʥʥʦʛʦ ʥʘʩʦʩʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ISM-50. 

ɺʥʝʰʥʠʡ ʚʠʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 7. 

 

 

ʈʠʩ. 7. ʊʝʧʣʦʚʦʡ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ  

ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʮʠʨʢʫʣʮ̫ʠʝʡ  

ʠ ʧʠʪʘʥʠʝʤ ʥʘʩʦʩʘ  

ʦʪ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʙʘʪʘʨʝʠ 

(ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ,  

ʀʥʩʪʠʪʫʪ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ, ʪʝʨʨʠʪʦʨʠʷ ʢʘʬʝʜʨʳ  

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ) 

 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʝʣʠʦʪʝʭʥʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨ-

ʛʠʠ, ʩʪʝʥʜ ʤʦʜʝʣʠʨʫʝʪ ʫʩʪʘʥʦʚʢʫ ʩʦʣʥʝʯʥʦʛʦ ʛʦʨʷʯʝʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ 

(ʋʉɻɺ) ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʩ ʘʚʪʦʥʦʤʥʳʤ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʠʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ.  
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ʅʘ ʩʪʝʥʜʝ ʠʩʩʣʝʜʦʚʘʣʩʷ ʧʣʦʩʢʠʡ ʩʦʣʥʝʯʥʳʡ ʢʦʣʣʝʢʪʦʨ ʪʠʧʘ çʣʠʩʪ-

ʪʨʫʙʘè, ʪʨʫʙʥʘʷ ʩʠʩʪʝʤʘ ʠ ʘʙʩʦʨʙʝʨ ï ʘʣʶʤʠʥʠʝʚʳʝ, ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 

ʢʦʣʣʝʢʪʦʨʘ: 1,6 ʭ 0,55 ʤ ʭ 0,1 ʤ, ʧʣʦʱʘʜʴ ï 0,88 ʤ2, ʢʦʣʣʝʢʪʦʨ ʠʤʝʝʪ ʦʜʥʦ-

ʩʪʝʢʦʣʴʥʦʝ ʟʘʱʠʪʥʦʝ ʧʦʢʨʳʪʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʙʦʪʫ ʬʦ-

ʪʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʪʝʧʣʦʚʳʤ ʢʦʣʣʝʢʪʦʨʦʤ 

ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʧʦʩʪʦʷʥʥʦʡ ʦʩʚʝʱʝʥʥʦ-

ʩʪʠ ʠ ʘʪʤʦʩʬʝʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʊʘʙʣʠʮʘ 2. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʣʥʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ 
 

ʇʘʨʘʤʝʪʨ 
ʀʟʤʝʨʝʥʠʷ 

1 2 3 

ʊ1 
ʦʉ 22,5 29,6 34,2 

ʊ2 
ʦʉ 28 34,7 39,7 

ʊ3 
ʦʉ 22 22 22 

G (ʢʛ/ ʩ) 0,0092 

ʉʨ (ɼʞ/ ʢʛ ʂ) 4190 

( )12 TTGCQ pu -=  212 193 212 

IT (ɺʪ/ʤ2) 677 700 700 

ɖ 0,36 0,27 0,29 

ɺʨʝʤʷ ʩʫʪʦʢ 11.00 12.00 13.00 

 

ʇʨʝʜʣʦʞʝʥʥrʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʯʝʙʥʳʭ ʩʪʝʥʜʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʦ 

ʜʠʩʮʠʧʣʠʥʘʤ: çʇʨʠʤʝʥʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠè; çɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝ-

ʪʠʢʘè; çʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘè; çɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩ-

ʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠè. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳ-

ʚʦʜʳ: 

- ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘ-

ʬʝʜʨʳ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʩʝ-

ʪʝʡ ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ; 

- ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʧʨʠʤʝ-

ʥʷʪʴ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʩʪʫʜʝʥʪʳ 

ʦʟʥʘʢʦʤʣ̫ʁ ʪʩʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʨʘʙʦʪʦʡ ʛʝʥʝʨʠʨʫʶʱʠʭ ʩʦʣʥʝʯʥʳʭ 

ʩʠʩʪʝʤ; 

- ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʝʥʮʠʘʣʘ 
ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ, ʬʦʨʤʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʨʦʝʢʪʘʤ; ʧʦʷʚʣʷʶʪʩʷ ʥʘʚʳʢʠ ʨʘʟʨʘ-

ʙʘʪʳʚʘʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠ ̫ʧʦ ʩʚʦʝʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʙʘʢʘʣʘʚʨʩʢʘʷ ʠ ʤʘʛʠʩʪʝʨʩʢʘʷ ʧʨʦʛʨʘʤʤʳ, 
ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʢʘʬʝʜʨʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʪʝʧʣʦʪʝʭʥʠʢʠ (ʊʆʊ) ʌʝʜʝ-
ʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 
ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʌɻɹʆʋ ɺʆ çʂʅʀʊʋè). ʅʘ ʢʘʬʝʜʨʝ ʊʆʊ ʦʩʫʱʝʩʪʚ-
ʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 13.03.01 çʊʝʧʣʦɻ ʥʝʨʛʝʪʠʢʘ ʠ 
ʪʝʧʣʦʪʝʭʥʠʢʘè ʧʨʦʬʠʣʴ çʕʥʝʨʛʝʪʠʢʘ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʡè ʠ ʤʘʛʠʩʪʨʦʚ ʧʦ 
ʥʘʧʨʘʚʣʝʥʠʶ 13.04.01 çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè ʧʨʦʛʨʘʤʤʘ 
çʉʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʬʣʶʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʮʝʩʩʦʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 
ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷè. ʋʥʠʢʘʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʥʘ ʢʘʬʝʜʨʝ ʦʙʫʩʣʦʚʣʝʥʘ 
ʘʢʪʠʚʥʳʤ ʚʦʚʣʝʯʝʥʠʝʤ ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʂ ʠʤʝʶʱʠʤʩʷ 
ʫʯʝʙʥʳʤ ʣʘʙʦʨʘʪʦʨʠʷʤ, ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚʚʝʜʝʥʳ ʝʱʝ 10 ʥʘʫʯʥʳʭ ʣʘʙʦʨʘ-
ʪʦʨʠʡ ï ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʭʦʜʠʪʴ ʧʨʘʢʪʠʢʠ ʠ ʚʳʧʦʣʥʷʪʴ ʚʳʧʫʩʢʥʳʝ ʢʚʘʣʠ-
ʬʠʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʘʶʱʠʝʩʷ ʩʪʘʥʦʚʠʣʠʩʴ ʥʝʦʜʥʦ-
ʢʨʘʪʥʦ ʣʘʫʨʝʘʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʩʪʠʧʝʥʜʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʇʨʝʟʠʜʝʥʪʘ ʠ  
ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ. ʇʨʦʛʨʘʤʤʘ 13.03.01 çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠ-
ʢʘè, ʧʨʦʬʠʣʴ çʕʥʝʨʛʝʪʠʢʘ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʡè (ʙʘʢʘʣʘʚʨʠʘʪ) ʧʦʣʫʯʠʣʘ ʤʝʞ-
ʜʫʥʘʨʦʜʥʳʝ ʩʝʨʪʠʬʠʢʘʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙʱʝʩʪʚʝʥ-ʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʩʧʦʩʦʙʥʦʩʪʠ, ʙʘʢʘʣʘʚʨʠʘʪ, ʤʘʛʠʩʪʨʘʪʫʨʘ, ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 
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Abstract. The article describes bachelor's and master's programs implemented 
at Department of Theoretical Foundations of Heat Engineering of Federal State 
Budgetary Educational Institution of Higher Education Kazan National Re-
search Technological University (KNRTU). At the Department, bachelors are 
trained in the direction of 13.03.01 Power- and Heat Engineering (Power Engi-
neering of Heat Technologies) and masters in the direction 13.04.01 Power- and 
Heat Engineering program (Supercritical Fluid Technologies of Deep Pro-
cessing of Hydrocarbon Raw Materials). The uniqueness of teaching at the de-
partment is due to the active involvement of students in scientific activities. In 
addition to the existing educational laboratories, 10 more scientific laboratories 
have been introduced into the educational process - allowing for practical train-
ing and graduate qualification work performing. As the result, students have re-
peatedly become laureates of various scholarships, including the President and 
the Government of the Russian Federation. Program 13.03.01 Power and Heat 
Engineering (Power Engineering of Heat Technologies profile, bachelor's de-
gree) received international certificates of professional and public accreditation. 
Keywords: modern technological education, educational program, abilities, 
bachelor, master, research activities. 

 
ʉʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ 

ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʟʥʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦ-
ʣʦʛʠʡ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘ ʢʘʬʝʜʨʝ ʪʝʦ-
ʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʪʝʧʣʦʪʝʭʥʠʢʠ (ʊʆʊ) ʂʘʟʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦ-
ʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʙʘ-
ʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 13.03.01 çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè, ʧʨʦ-
ʬʠʣʴ çʕʥʝʨʛʝʪʠʢʘ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʡè ʠ ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 13.04.01 
çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè, ʧʨʦʛʨʘʤʤʘ çʉʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʬʣʶʠʜ-
ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʮʝʩʩʦʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷè. 
ʂʘʬʝʜʨʘ ʦʙʣʘʜʘʝʪ ʤʥʦʛʦʣʝʪʥʠʤ ʦʧʳʪʦʤ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʩ ʠʭ ʧʦʣ-
ʥʳʤ ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʥʘʫʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʬʝʜʨʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ. 

ʎʝʣʴʶ ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè, 
ʧʨʦʬʠʣʴ çʕʥʝʨʛʝʪʠʢʘ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʡè ʷʚʣʷʝʪʩʷ: ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʝʰʘʪʴ ʥʘʫʯʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 
ʩʦʟʜʘʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʫʩʪʘʥʦʚʦʢ 
ʠ ʩʠʩʪʝʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʵʥʝʨʛʦʵʢʦʥʦʤʠʯʥʦʩʪʠ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʩʠʩʪʝʤ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʩʥʦ-
ʚʘʥʥʳʭ ʥʘ ʛʫʤʘʥʠʪʘʨʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ, ʧʨʘʚʦʚʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʤʘʪʝʤʘ-
ʪʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʟʥʘʥʠʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʝʤʫ ʫʩʧʝʰʥʦ ʪʨʫ-
ʜʠʪʴʩʷ ʚ ʠʟʙʨʘʥʥʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʝʛʦ ʩʦʮʠʘʣʴʥʦʡ 
ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʫʯʝʙ-
ʥʳʭ ʠ ʥʘʫʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʦʩʚʘʠʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 
ʤʘʪʝʨʠʘʣ ʯʠʪʘʝʤʳʭ ʚ ʙʘʢʘʣʘʚʨʠʘʪʝ ʜʠʩʮʠʧʣʠʥ. ɿʘʥʷʪʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʝ-
ʤʘʤ ʜʠʩʮʠʧʣʠʥ çʉʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʬʣʶʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ / ʉʚʝʨʭʢʨʠʪʠ-
ʯʝʩʢʠʝ ʬʣʶʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʦʣʠʤʝʨʥʦʡ ʭʠʤʠʠè, çʊʝʨʤʦʚʣʘʞʥʦʩʪʥʳʝ 
ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʫʩʪʘʥʦʚʢʠè, 
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çʊʝʧʣʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʙʝʟʦʪʭʦʜʥʳʝ ʩʠʩʪʝʤʳè, ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʷʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨʳ ʊʆʊ 
ʂʅʀʊʋ ʠ ʥʦʩʷʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʭʘʨʘʢʪʝʨ. 

ɼʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʕʥʝʨʛʝʪʠʢʘ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʡè 
ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ: 

1)  ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ:  
 ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ 40.011 çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠ ʦʧʪrʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʨʘʟʨʘʙʦʪʢʘʤè; 
2) ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ:  
ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ 16.012 çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʢʦʪʣʦʚ ʥʘ ʛʘʟʦʦʙʨʘʟʥʦʤ, ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ ʠ ʵʣʝʢʪʨʦʥʘʛʨʝʚʝè; 
ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ 16.005 çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʢʦʪʣʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝè; 
ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ 20.012 çʈʘʙʦʪʥʠʢ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʪʝʧʣʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʝʧʣʦʚʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠè. 
ʀʟ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʪʨʫ-

ʜʦʚʳʝ ʬʫʥʢʮʠʠ (ʆʊʌ) ˉ 40.011 ʧ. 3.2.2, 3.3.2; 16.012 ʧ. 3.2.2 , ʧ. 3.2.3; 
16.005 ʧ. 3.2.2; 20.014 . ʧ. 3.2.2, 3.2.3, 3.2.4. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʧʦ ʧʨʦʬʠʣʶ çʕʥʝʨʛʝʪʠʢʘ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʡè 
ʙʘʢʘʣʘʚʨ ʦʚʣʘʜʝʚʘʝʪ: 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʨʦʚʝʜʝʥʠʶ ʨʘʙʦʪ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʫ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ;  

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʚʳʧʦʣʥʝʥʠʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠ 
ʫʧʨʘʚʣʝʥʠʶ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʝʣʴʥʦʡ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʛʘʟʦʦʙʨʘʟʥʦʤ, ʞʠʜʢʦʤ 
ʪʦʧʣʠʚʝ ʠ ʵʣʝʢʪʨʦʥʘʛʨʝʚʝ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʝʣʴʥʦʡ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʪʚʝʨʜʦʤ ʪʦʧʣʠʚʝ; 

¶ ʫʤʝʥʠʝʤ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʣʦʚ, ʨʘʙʦʪʘʶʱʠʭ 
ʥʘ ʛʘʟʦʦʙʨʘʟʥʦʤ, ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ ʠ ʵʣʝʢʪʨʦʥʘʛʨʝʚʝ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʙʦʪ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʧʣʦʤʝʭʘʥʠ-
ʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʫʤʝʥʠʝʤ ʦʮʝʥʠʚʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʝʧʣʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʨʘʙʦʪ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʧʣʦʤʝʭʘ-
ʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦ-
ʛʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʂʅʀʊʋ ʚʩʝʭ ʵʪʘʧʦʚ ʘʢʢʨʝʜʠʪʘʮʠʦʥʥʦʡ ʵʢʩʧʝʨ-
ʪʠʟʳ ʚ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʡ ʆʙʱʝʨʦʩʩʠʡʩʢʠʤ ʤʝʞʦʪʨʘʩʣʝʚʳʤ ʦʙʲʝʜʠʥʝʥʠ-
ʝʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ï ʉʦʶʟʦʤ ʩʪʨʦʠʪʝʣʝʡ ʦʙʲʝʢʪʦʚ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ çʉʪʨʦʡʉʚʷʟʴʊʝʣʝʢʦʤè ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙʱʝʩʪʚʝʥʥʦʡ ʘʢʢʨʝ-
ʜʠʪʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʚʳʥʝʩʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʠ 
ʧʦʣʫʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʉʝʨʪʠʬʠʢʘʪʳ ʜʣʷ ʧʨʦʛʨʘʤʤʳ 
13.03.01 çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè, ʧʨʦʬʠʣʷ çʕʥʝʨʛʝʪʠʢʘ ʪʝʧʣʦ-
ʪʝʭʥʦʣʦʛʠʡè (ʙʘʢʘʣʘʚʨʠʘʪ). 
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ʅʘʫʢʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʧʦʟʠʮʠʝʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʢʘʬʝʜʨʳ. ɺʝʜʝʪʩʷ ʦʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʪʘʨʩʪʘʥʘ, ʄʠ-
ʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʈʦʩʩʠʡ-
ʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥ-
ʜʘ, ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ, ʌʦʥʜʘ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 
ʙʠʟʥʝʩʘ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ (ʌʦʥʜ ʀ.ʄ. ɹʦʨʪʥʠʢʘ), ʟʘʨʫʙʝʞʥʦʛʦ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ (ʉʐɸ, ʌʨʘʥʮʠʷ, ɺʴʝʪʥʘʤ, ɼʘʥʠʷ, ʂʘʟʘʭʩʪʘʥ), ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʦʛʦʚʦʨʦʚ. 

ʆʩʥʦʚʥʦʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘ-
ʬʝʜʨʳ ʊʆʊ ʩʦʭʨʘʥʷʝʪʩʷ, ʠʙʦ ʩʫʪʴ ʨʘʙʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, 
ʚ ʦʩʥʦʚʥʦʡ ʩʚʦʝʡ ʯʘʩʪʠ, ʪʘʢʞʝ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʘ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʘʩʧʝʢ-
ʪʘʭ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ, 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʘʟʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ ʚ ʦʙʱʝʤ ʚʠʜʝ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʬʘʟʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʙʠʥʘʨʥʳʭ, ʪʨʦʡʥʳʭ ʠ ʙʦʣʴʰʝʡ ʢʦʤʧʦʥʝʥʪʥʦʩʪʠ ʩʠ-
ʩʪʝʤʘʭ. ʇʨʠ ʵʪʦʤ ʧʨʘʚʠʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʥʘʤʝʪʠʚʰʘʷʩʷ ʪʝʥʜʝʥʮʠʷ ʜʚʠʞʝʥʠʷ 
ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

ʈʘʟʚʠʪʠʝʤ ʦʩʥʦʚʥʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʘʬʝʜʨʳ ʊʆʊ ʩʪʘʣʘ ʨʘʟ-
ʨʘʙʦʪʢʘ ʚ 2013 ʛʦʜʫ ʚʪʦʨʦʡ ʤʘʛʠʩʪʝʨʩʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 
çʉʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʬʣʶʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʮʝʩʩʦʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪ-
ʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷè ʥʘʧʨʘʚʣʝʥʠʷ 13.04.01 çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧ-
ʣʦʪʝʭʥʠʢʘè, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦ-
ʛʨʘʤʤʦʡ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʛʜʝ ʜʦʙʳʯʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ 
ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ. 

ʄʘʛʠʩʪʨʘʪʫʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè 
ʠʤʝʝʪ ʫʛʣʫʙʣʝʥʥʫʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ 
ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ; ʤʘ-
ʛʠʩʪʨ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʦ-
ʦʭʨʘʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 
ʧʨʦʮʝʩʩʘʤʠ ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ; ʩʧʦʩʦʙʝʥ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 
ʧʨʦʝʢʪʳ ʠ ʧʨʦʛʨʘʤʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʳʪʘʥʠʝʤ ʥʦʚʦʛʦ ʠ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ 
ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝʤ ʝʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, 
ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʳ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩʠʩʪʝʤ, ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

ʆʩʥʦʚʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʢʘʬʝʜʨʝ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ: 
çʄʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝè, çʉʧʝʮʛʣʘʚʳ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ 
ʬʣʶʠʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, çʅʘʥʦʤʘʪʝʨʠʘʣʳ ʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʬʣʶʠʜʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʝʬʪʝʜʦʙʳʯʝ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝè, çʆʨʛʘʥʠʟʘʮʠʷ ʚʳʧʦʣʥʝ-
ʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪè, çʆʙʦ-
ʨʫʜʦʚʘʥʠʝ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, çʉʦʚʨʝʤʝʥ-
ʥʳʝ ʤʝʪʦʜʳ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷè, çʊʝʭʥʦʣʦʛʠʠ 
ʥʝʬʪʝʜʦʙʳʯʠ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠè, çʕʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʚ 
ʥʝʬʪʝʜʦʙʳʯʝ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝè. ɼʠʩʮʠʧʣʠʥʳ ʧʦ ʚʳʙʦʨʫ: çʊʝʧʣʦʬʠʟʠ-
ʯʝʩʢʠʝ ʦʩʥʦʚʳ ʉʂʌʊ ʧʨʦʮʝʩʩʦʚ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚè/ 
çʊʝʧʣʦʧʝʨʝʜʘʯʘ ʚ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩ ʫʯʘʩʪʠʝʤ ʩʫʙ- ʠ ʩʚʝʨʭ-
ʢʨʠʪʠʯʝʩʢʠʭ ʬʣʶʠʜʥʳʭ ʩʨʝʜè; çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-
ʩʦʚ ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ ʠ ʪʝʧʣʦʪʝʭʥʠʢʝè/ çʇʨʠʥʮʠʧʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚ-
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ʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ ʠ ʪʝʧʣʦʪʝʭʥʠʢʝè; 
çʉʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʬʣʶʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʥʝʬʪʝʜʦ-
ʙʳʯʠè/ çɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʚ ʨʘʤʢʘʭ ʙʠʦʵʥʝʨʛʝʪʠʢʠè. 

ɼʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʉʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʬʣʶʠʜʥʳʝ ʪʝʭ-
ʥʦʣʦʛʠʠ ʧʨʦʮʝʩʩʦʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷè ʥʘʠʙʦ-
ʣʝʝ ʧʨʠʤʝʥʠʤ rʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ: 

ï ʧʨʦʬ. ʩʪʘʥʜʘʨʪ 40.008 çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ 
ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ ʨʘʙʦʪʘʤʠè; 

ï ʧʨʦʬ. ʩʪʘʥʜʘʨʪ 19.008 çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʜʠʩʧʝʪʯʝʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩ-
ʢʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠè. 

ʀʟ ʧʨʦʬ. ʩʪʘʥʜʘʨʪʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʪʨʫʜʦʚʳʝ ʬʫʥʢʮʠʠ 
(ʆʊʌ)  ̄40.008 ʧ. 3.4.1, 3.3.2; 19.008 ʧ. 3.2.1, ʧ. 3.3.1.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ çʉʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʬʣʶʠʜʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʮʝʩʩʦʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷè ʤʘ-
ʛʠʩʪʨ ʦʚʣʘʜʝʚʘʝʪ: 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-
ʩʢʠʭ ʨʘʙʦʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʘʪʠʯʝʩʢʠʤ ʧʣʘʥʦʤ ʦʨʛʘʥʠʟʘʮʠʠ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘ-
ʪʝʣʴʩʪʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨ-
ʩʢʠʭ ʨʘʙʦʪ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʣʘʥʦʤ ʟʘʜʘʥʠʡ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʨʝʞʠʤʦʚ 
ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ; 

¶ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʨʫʢʦʚʦʜʩʪʚʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʨʝʞʠʤʦʚ 
ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʬʝʜʨʘ ʨʘʩʧʦʣʘʛʘʝʪ ʚʥʫʰʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝ-
ʩʪʚʦʤ ʥʘʫʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʚ ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʧʣʦʜʦʪʚʦʨʥʘʷ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʘʢʪʠʚʥʳʤ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʪʫʜʝʥʪʦʚ ʙʘ-
ʢʘʣʘʚʨʠʘʪʘ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ: 

¶ ʃʘʙʦʨʘʪʦʨʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ (ʧʦʟʚʦ-
ʣʷʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʪʝʧʣʦʝʤʢʦʩʪʴ, 
ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʚʷʟʢʦʩʪʴ ʠ ʜʨ.) ʥʘ ʩʦʟʜʘʥʥʦʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚʳʩʦʢʦʢʣʘʩʩ-
ʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʨʘʩʩʯʠʪʘʥʥʦʤ ʥʘ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ); 

¶ çʇʨʦʙʣʝʤʥʘʷè ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʪʝʧʣʦʬʠʟʠʢʠ 
ʠʤʝʥʠ ɸ.ɸ. ʊʘʨʟʠʤʘʥʦʚʘ (ʉʂʌ ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʬʘʟʦʚʳʝ ʨʘʚʥʦʚʝʩʠʷ, ʧʨʦ-
ʮʝʩʩʳ ʉʂʌ ʵʢʩʪʨʘʢʮʠʠ, ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʘʤ SAS, SEDS, ASES); 

¶ ʃʘʙʦʨʘʪʦʨʠʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʉʂʌ ʫʩʣʦʚʠʷʭ 
(ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 
ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʣʘʭ ʠ ʞʠʨʘʭ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʠ 
ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ); 

¶ ʃʘʙʦʨʘʪʦʨʠʷ ʉʂʌ ʵʢʩʪʨʘʢʮʠʦʥʥʳʭ ʠ ʉʂʌ ʠʤʧʨʝʛʥʘʮʠʦʥʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʘ ʧʨʦʧʘʥ-ʙʫʪʘʥʦʚʦʡ ʩʤʝʩʠ 
ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʜʘʯʘʤ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ; 
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¶ ʃʘʙʦʨʘʪʦʨʠʷ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʠ 
ʦʢʠʩʣʝʥʠʷ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʉʂʌ ʫʩʣʦʚʠʷʭ (SCWO) ʚʭʦʜʠʪ ʚ ʎʝʥʪʨ 
ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦ ʧʦʣʫʯʝʥʠʶ ʠ ʠʩ-
ʩʣʝʜʦʚʘʥʠʶ ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ, ʦʢʩʠʜʦʚ ʤʝʪʘʣʣʦʚ ʠ ʧʦʣʠʤʝʨʦʚ çʅʘʥʦ-
ʤʘʪʝʨʠʘʣʳ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠè; 

¶ ʃʘʙʦʨʘʪʦʨʠʷ ʚʳʪʝʩʥʝʥʠʷ ʥʝʬʪʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʤ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ; 

¶ ʃʘʙʦʨʘʪʦʨʠʷ ʉʂ-ʉʆ2 ʵʢʩʪʨʘʢʮʠʦʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ 
ʞʠʜʢʦʬʘʟʥʳʭ ʠ ʪʚʝʨʜʦʬʘʟʥʳʭ ʨʘʩʪʚʦʨʦʚ; 

¶ ʃʘʙʦʨʘʪʦʨʠʷ ʦʢʠʩʣʝʥʠʷ ʚʦʜʥʳʭ ʩʪʦʢʦʚ ʚ ʉʂʌ ʫʩʣʦʚʠʷʭ (SCWO); 

¶ ʊʝʧʣʦʬʠʟʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʅʍʊʀ (ʛ. ʅʠʞʥʝʢʘʤʩʢ). 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʜʝʩʷʪʠʣʝʪʠʡ ʢʘʬʝʜʨʘ ʠʤʝʝʪ ʧʨʦʯʥʳʝ ʩʚʷʟʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʅʀʀ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʩʪʨʘʥʳ ʠ ʈʝʩʧʫʙʣʠʢʠ 
ʊʘʪʘʨʩʪʘʥ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʟʘʢʘʟʘʤ ʎʀɸʄ, ɸʆ çʅʠʞʥʝʢʘʤʩʢʥʝʬʪʝʭʠʤè, 
ʉʂ-4 ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʢʘʬʝʜʨʝ ʚʳʧʦʣʥʷʣʠʩʴ ʢʨʫʧʥʳʝ ʪʝʦʨʝʪʠʢʦ-
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʙʦʣʴʰʘʷ ʛʨʫʧ-
ʧʘ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʙ- ʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʬʣʶʠʜʥʳʭ ʩʨʝʜ ʚ ʟʘʜʘʯʘʭ ʆɸʆ 
çʅʕʌʀʉè, ʆɸʆ çʅʂʅʍè, ʆɸʆ çʊʘʪʭʠʤʬʘʨʤʧʨʝʧʘʨʘʪʳè, ʆɸʆ çʊʘʪʩ-
ʧʠʨʪʧʨʦʤè ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʵʪʠ ʨʘʙʦʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʢʦ-
ʦʨʜʠʥʘʮʠʠ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʨʫʢʦʚʦʜʩʪʚʦʤ ʆɸʆ çʊʘʪʥʝʬʪʝʭʠʤʠʥʚʝʩʪ-
ʭʦʣʜʠʥʛè. ʀʤʝʥʥʦ, ʵʪʘ ʩʪʨʫʢʪʫʨʘ ʦʢʘʟʳʚʘʝʪ ʦʩʥʦʚʥʫʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʠ 
ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚ ʈʊ, ʟʘ ʯʪʦ ʤʳ ʚʳʨʘʞʘʝʤ 
ʝʡ ʥʘʰʫ ʦʛʨʦʤʥʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ. 

ɺ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʬʝʜʨʳ ʊʆʊ ʚʳ-
ʰʣʘ ʥʘ ʥʦʚʳʡ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʚʳʩʦʢʦʡ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʘʬʝʜʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʳʩʦʢʦʨʝʡ-
ʪʠʥʛʦʚʳʭ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ. ɺ ʩʨʝʜʥʝʤ ʚ ʛʦʜ ʩʦʪʨʫʜʥʠʢʘʤʠ 
ʢʘʬʝʜʨʳ ʧʫʙʣʠʢʫʝʪʩʷ ʦʢʦʣʦ 40 ʩʪʘʪʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʦʢʦʣʦ 10-15 ï ʚ ʟʘʨʫ-
ʙʝʞʥʦʡ ʧʝʨʠʦʜʠʢʝ.  

 

ɺʳʚʦʜʳ 
ʂ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʢʘʬʝʜʨʝ, 

ʦʪʣʠʯʘʶʱʠʤ ʝʝ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʨʫʛʠʭ ʚʫʟʦʚ, ʩʣʝʜʫʝʪ ʦʪʥʝ-
ʩʪʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʯʝʪ ʪʨʝʙʦʚʘʥʠʡ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʧʦʟʚʦʣʷʶʪ 
ʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʢʦʤʧʝʪʝʥʮʠʠ ʚʳʧʫʩʢʥʠʢʘ. ʈʝʰʝʥʠʝ ʵʪʦʡ 
ʟʘʜʘʯʠ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʧʳʪʥʦʛʦ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ 
ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʧʨʘʢʪʠʢʦʚ ʧʨʦʤʳʰ-
ʣʝʥʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ 13.03.01 çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʝʧʣʦʪʝʭʥʠʢʘè, ʧʨʦ-
ʬʠʣʴ: çʕʥʝʨʛʝʪʠʢʘ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʡè (ʙʘʢʘʣʘʚʨʠʘʪ) ʧʦʣʫʯʠʣʘ ʤʝʞʜʫʥʘ-
ʨʦʜʥʳʝ ʩʝʨʪʠʬʠʢʘʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙʱʝʩʪʚʝʥʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʘʤʦʦʙʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝ-
ʩʢʠʭ ʦʩʥʦʚ ʪʝʧʣʦʪʝʭʥʠʢʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʤʦʞ-
ʥʦ ʚʜrʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʠʞʝʥʠʷ: 
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- ʢ ʠʤʝʶʱʠʤʩʷ ʜʚʫʤ ʫʯʝʙʥʳʤ ʣʘʙʦʨʘʪʦʨʠʷʤ, ʚʚʝʜʝʥʳ ʚ ʫʯʝʙʥʳʡ 
ʧʨʦʮʝʩʩ ʝʱʝ 10 ʥʘʫʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʭʦʜʠʪ ɹʧʨʘʢʪʠʢʠ ʠ 
ʚʳʧʦʣʥʷʪʴ ɺʂʈ; 

- ʥʘʣʘʞʝʥʳ ʢʦʥʪʘʢʪʳ ʢʘʬʝʜʨʳ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʧʨʦ-
ʝʢʪʥʳʤʠ ʠ ʵʢʩʧʝʨʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ;  

- ʜʦʣʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʠʤʝʶʱʝʛʦ ʫʯʝʥʫʶ 
ʩʪʝʧʝʥʴ ʠ/ʠʣʠ ʫʯʝʥʦʝ ʟʚʘʥʠʝ, ʚ ʦʙʱʝʤ ʯʠʩʣʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘ-
ʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʆʆʇ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 97,12 %. ʅʘʫʯ-
ʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʘʜʨʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʶʪʩʷ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-
ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ; 

- ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 
ʧʫʙʣʠʢʫʝʤʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʩʪʘʪʝʡ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ ʠ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪʠ ̫ʚ ʥʘʫʯʥʳʭ ʚʩʝʨʦʩʩʠʡʩʢʠʭ 
ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. ɿʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2020 ʛʛ. ʦʧʫʙʣʠʢʦ-
ʚʘʥʦ 132 ʩʪʘʪʴʠ ʈʀʅʎ, ʚʭʦʜʷʱʠʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ Scopus ï 76, ʚ ʙʘʟʫ ʜʘʥʥʳʭ 
Web of Science (WOS) ï 61; ʟʘ ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ 
ʠʟʜʘʥʳ 15 ʥʘʫʯʥʳʭ ʤʦʥʦʛʨʘʬʠʡ [1-6].  

ɺ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪʘʭ ʫʯʘʩʪʚʫʶʪ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ 
ʩʪʘʥʦʚʠʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʣʘʫʨʝʘʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʩʪʠʧʝʥʜʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʇʨʝʟʠʜʝʥʪʘ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 18.03.01 çʍʠʤʠʯʝʩʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷè ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʦ ʦʩʚʦʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʝʯʥʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ (ʇʂ). ʉʨʝʜʠ ʥʠʭ ï ʇʂ-21: ʛʦʪʦʚʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦ-

ʝʢʪʳ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʨʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ; ʇʂ-23: ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʨʩʢʦʛʦ ʢʦʣʣʝʢʪʠ-

ʚʘ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʙʘʢʘʣʘʚʨʦʚ ʷʚʣʷʝʪʩʷ 

ʦʩʚʦʝʥʠʝ ʫʧʦʤʷʥʫʪʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ ʨʝʘʣʴʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʠʧʦʚʳʭ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ.  

ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʝʰʝʥʠʝ ʫʧʦʤʷʥʫʪʳʭ ʟʘʜʘʯ ʦʪʚʝʜʝʥʦ ʫʯʝʙ-

ʥʦʡ ʜʠʩʮʠʧʣʠʥʝ çʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝè. ʇʨʠ ʵʪʦʤ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʬʦʨʤʝ ʧʨʦʝʢʪʥʦʡ ʫʯʝʙʥʦʡ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ (ʋʀʈʉ). 

ɺʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʦʡ ʅʀʈ, ʚʢʣʶʯʘʷ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘʤʠ ʨʘʥʝʝ [1,2]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʋʀʈʉ ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʨʫʧʧʦʚʳʝ ʟʘʜʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʯʝʣʦ-

ʚʝʢ.  

ʇʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʟʘʜʘʥʠʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ:  

ï ʨʘʟʨʘʙʦʪʘʪʴ ʬʨʘʛʤʝʥʪ ʧʨʦʝʢʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʟʣʘ ʨʝʢʪʠʬʠʢʘ-

ʮʠʠ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ. 

ʇʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ï ʠʟʫʯʝʥʠʝ ʦʙʲʝʢʪʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʫʟʣʘ; 

ï ʨʘʩʯʝʪ ʢʦʣʦʥʥʳ ʨʝʢʪʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʳʭ ʩʨʝʜʩʪʚ; 

ï ʧʦʜʙʦʨ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʪʠʧʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʩʦʩʪʘʚʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʟʘʢʘʟʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʀʟʫʯʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʩʭʝʤ ʨʝʢʪʠʬʠʢʘʮʠʠ ʙʠʥʘʨʥʳʭ ʩʤʝʩʝʡ [3,4] ʧʦʟ-

ʚʦʣʠʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʨʠʘʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʟʣʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʪʘ-

ʨʝʣʴʯʘʪʫʶ ʢʦʣʦʥʥʫ, ʢʦʥʜʝʥʩʘʪʦʨ-ʭʦʣʦʜʠʣʴʥʠʢ, ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʩ ʧʘʨʦʚʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ ʜʨʫʛʦʝ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ. ʉʦʩʪʘʚʣʝʥʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʟʣʘ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʣʦʥʥʳ ʨʝʢʪʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʭʦʨʦʰʦ ʧʦʢʘʟʘʚ-

ʰʘʷ ʩʝʙʷ ʤʦʜʝʣʴ [5] ʠ ʦʙʥʦʚʣʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʝʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʨʘʩʯʝʪʘ [6]. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʢʦ-

ʣʦʥʥʳ ʜʣʷ ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʘʨʝʣʦʢ: ʢʦʣʧʘʯʢʦʚʳʭ, 

ʢʣʘʧʘʥʥʳʭ, ʩ S-ʦʙʨʘʟʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʩʠʪʯʘʪʳʭ, ʨʝʰʝʪʯʘʪʳʭ. ɺ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʢʦʣʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʢʘʢ ʠʟʜʝʣʠʷ) ʥʘ ʩʪʘʜʠʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʤʠʥʠʤʫʤ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ [6]. 
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ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʟʣʘ ʨʝʢʪʠʬʠʢʘʮʠʠ  

ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ: 1, 6, 9 ï ʥʘʩʦʩ; 2 ï ʧʦʜʦʛʨʝʚʘʪʝʣʴ; 3 ï ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʘʷ  

ʢʦʣʦʥʥʘ; 4 ï ʢʦʥʜʝʥʩʘʪʦʨ-ʭʦʣʦʜʠʣʴʥʠʢ; 5 ï ʦʪʩʪʦʡʥʘʷ (ʨʝʬʣʶʢʩʥʘʷ) ʝʤʢʦʩʪʴ;  

7 ï ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʩ ʧʘʨʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ (ʢʠʧʷʪʠʣʴʥʠʢ);  

ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʪʦʢʦʚ, ʠʭ ʩʦʩʪʘʚʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ  

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʚʝʜʝʥʥʳʤ ʚ [5].  

 

ʆʙʲʝʢʪʦʤ ʨʝʢʪʠʬʠʢʘʮʠʠ ʷʚʣʷʣʘʩʴ ʤʦʜʝʣʴʥʘʷ ʩʤʝʩʴ ʚʦʜʘ ï ʫʢʩʫʩʥʘʷ 

ʢʠʩʣʦʪʘ.  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʩʯʝʪʫ:  

ʄʦʣʴʥʳʡ ʨʘʩʭʦʜ ʩʳʨʴʷ, ʢʤʦʣʴ/ʯ L = 330.  

ʄʦʣʴʥʳʡ ʩʦʩʪʘʚ ʩʳʨʴʷ, ʜʦʣʠ XL = 0.3 (ʤʦʣʴʥʘʷ ʜʦʣʷ ʅʂʂ). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʯʘʩʪʠʯʥʦ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 
 

ʊʠʧ ʪʘʨʝʣʦʢ D ʢʦʣʦʥʥʳ, ʤ H ʢʦʣʦʥʥʳ, ʤ V ʢʦʣʦʥʥʳ, ʤ3 

ʢʦʣʧʘʯʢʦʚʳʝ 1.8 29.2 74.30 

ʢʣʘʧʘʥʥʳʝ 1.8 25.0 63.62 

ʠʟ S-ʦʙpʘʟʥ. ʵʣʝʤʝʥʪʦʚ  1.8 23.8 60.56 

ʩʠʪʯʘʪʳʝ ʩ ʧʝʨʝʣʠʚʘʤʠ 1.8 27.4 69.72 

pʝʰʝʪʯʘʪʳʝ ʧʨʦʚʘʣʥɹʳʝ 1.8 24.4 62.09 
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ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʚʳʙʨʘʪʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʢʦʣʦʥʥʫ ʩ ʪʘʨʝʣʢʘʤʠ ʠʟ S-ʦʙʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʠʘʤʝʪʨʦʤ 1,8 

ʤ, ʧʨʠ ʚʳʩʦʪʝ 24 ʤ ʠ ʯʠʩʣʝ ʪʘʨʝʣʦʢ 29. 

 

ɺʳʩʦʪʥʳʝ ʨʘʟʤʝʨʳ ʢʦʣʦʥʥʳ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɺʝʣʠʯʠʥʘ, ʤ 

ʆʧʦʨʘ Hʦʧ 2 

ʂʫʙ Hʢʫʙ 1.06 

ʆʪ ʢʫʙʘ ʜʦ ʥʠʞʥʝʡ ʪʘʨʝʣʢʠ H1 1.5 

ʆʪʛʦʥʥʘʷ ʩʝʢʮʠʷ Hʦʪʛ 7.8 

ʇʠʪʘʪʝʣʴʥʘʷ ʩʝʢʮʠʷ Hʧʠʪ 1 

ʂʦʥʮʝʥʪʨʘʮʠʦʥʥʘʷ ʩʝʢʮʠʷ Hʢʦʥ 8.4 

ʆʪ ʚʝʨʭʥʝʡ ʪʘʨʝʣʢʠ ʜʦ ʜʥʠʱʘ H2 1.5 

ɼʥʠʱʝ Hʜʥ  0.54 

ʆʙʱʘʷ ʚʳʩʦʪʘ Hʢ 23.8 

 

ʊʘʙʣʠʮʘ ʰʪʫʮʝʨʦʚ ʦʩʥʦʚʥʳʭ ʧʦʪʦʢʦʚ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʰʪʫʮʝʨʘ 
ʌʘʟʦʚʦʝ  

ʩʦʩʪʦʥ̫ʠʝ 
Dʫ, ʤʤ ʌʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ, ʤ/ʩ 

ɺʚʦʜʘ ʩʳʨʴʷ ʧ/ʞ 80 0.92 

ɺʳʚʦʜʘ ʜʠʩʪʠʣʣʷʪʘ ʧ 500 23.03 

ɺʚʦʜʘ ʭʦʣʦʜʥʦʛʦ ʦʨʦʰʝʥʠʷ ʞ 80 0.71 

ɺʚʦʜʘ ʛʦʨʷʯʝʛʦ ʦʨʦʰʝʥʠʷ ʧ 500 19.6 

ɺʳʚʦʜʘ ʦʩʪʘʪʢʘ ʞ 300 0.21 

 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʪʘʨʝʣʦʢ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣ ̫
ʂʦʥʮʝʥʪʨʘʮʠʦʥʥʘʷ 

ʩʝʢʮʠʷ 

ʆʪʛʦʥʥʘʷ 

ʩʝʢʮʠʷ 

ɼʠʘʤʝʪʨ ʢʦʣʦʥʥʳ, ʤ 1.8 1.8 

ʀʩʧʦʣʥʝʥʠʝ ʪʘʨʝʣʦʢ TS-1 TS-1 

ʇʝʨʠʤʝʪʨ ʩʣʠʚʘ ʇ, ʤ 1.31 1.31 

ɼʦʣʷ ʩʚʦʙʦʜʥʦʛʦ ʩʝʯʝʥʠʷ Fo, % 11.1 11.1 

ʈʘʙʦʯʝʝ ʩʝʯʝʥʠʝ Fʨ, ʤ
2 1.744 1.744 

ɺʝʣʠʯʠʥʘ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ DP, ʄʇʘ 0.00139 0.00156 

ɺʝʣʠʯʠʥʘ ʫʥʦʩʘ ʞʠʜʢʦʩʪʠ Yʥ, ʢʛ/ʢʛ 0.026 0.025 

ɺʳʩʦʪʘ ʩʣʦʷ ʧʝʥʳ hʧʥ, ʤ 0.310 0.364 

ɺʳʩʦʪʘ ʟʦʥʳ ʩʝʧʘʨʘʮʠʠ hc, ʤ 0.500 0.495 
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ʇʦʢʘʟʘʪʝʣʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʢʦʣʦʥʥʳ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʪʦʢʘ ʈʘʩʭʦʜ, ʢʤʦʣʴ/ʯ 
ʉʦʩʪʘʚ, ʤʦʣʴʥʳʝ ʜʦʣʠ 

ʅʂʂ ɺʂʂ 

ʉʳʨʴʝ, L 330 0.3 0.7 

ɼʠʩʪʠʣʣʷʪ, D 101.676 0.94 0.06 

ʆʩʪʘʪʦʢ, R 228.324 0.015 0.985 

 

 

 

ʈʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʣʦʥʥʳ 

ʅʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʭʣʘʜʘʛʝʥʪʘ tʥ = 30 ÁC 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʫʟʣʘ 

ɼʘʚʣʝʥʠʝ 

P, ʄʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

t, ÁC 

ʌʘʟʦʚʦʝ  

ʩʦʩʪʦʥ̫ʠʝ 

ʉʦʩʪʘʚ,  

ʤʦʣʴʥʳʝ ʜʦʣʠ 

ʅʂʂ ɺʂʂ 

ɽʤʢʦʩʪʴ ʦʨʦʰʝʥʠʷ 0.12 40 ʞʠʜʢʦʩʪʴ 0.94 0.06 

ɺʝʨʭ ʢʦʣʦʥʥʳ 0.14 112.89 ʧʘʨ 0.94 0.06 

ʉʝʢʮʠʷ ʧʠʪʘʥʠʷ 0.145 124.90 
ʧʘʨ+ 0.390054 0.609946 

ʞʠʜʢʦʩʪʴ 0.260474 0.739526 

ʅʠʟ ʢʦʣʦʥʥʳ 0.15 131.64 ʞʠʜʢʦʩʪʴ 0.015 0.985 

 

 

 

ʇʦʢʘʟʘʪʝʣʠ ʨʝʢʪʠʬʠʢʘʮʠʠ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɺʝʣʠʯʠʥʘ 

ɼʦʣʷ ʦʪʙʦʨʘ ʩʳʨʴʷ D/L 0.308 

ɼʦʣʷ ʦʪʛʦʥʘ ʩʳʨʴʷ e 0.305 

ʌʣʝʛʤʦʚʦʝ ʯʠʩʣʦ: 

ʤʠʥʠʤʘʣʴʥʦʝ rmin 4.24 

ʨʘʙʦʯʝʝ r 6.08 

ʇʘʨʦʚʦʝ ʯʠʩʣʦ 

ʨʘʙʦʯʝʝ s 2.71 

ʉʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʣʝʪʫʯʝʩʪʠ ɸʃʔʌɸ 

ʚ ʢʦʣʦʥʥʝ 1.82 
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ʏʠʩʣʦ ʪʘʨʝʣʦʢ 
ʊʠʧ ʨʝʢʪʠʬʠʢʘʮʠʠ - ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʠ ʧʦʚʳʰʝʥʥʦʤ ʜʘʚʣʝʥʠʷʭ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣ ̫
ʂʦʥʮʝʥʪʨʘʮʠʦʥʥʘʷ 

ʩʝʢʮʠʷ 
ʆʪʛʦʥʥʘʷ ʩʝʢʮʠʷ 

ʊʠʧ ʪʘʨʝʣʦʢ ʠʟ S-ʦʙpʘʟʥ. ʵʣʝʤʝʥʪʦʚ  
ʠʟ S-ʦʙpʘʟʥ. 
ʵʣʝʤʝʥʪʦʚ 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʜʫ ʪʘʨʝʣʢʘʤʠ 0.6 0.6 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ, ʩʨʝʜʥʠʡ ʕʊɸ 
0.734 0.718 

ʏʠʩʣʦ ʪʘʨʝʣʦʢ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ Nʪʪ 10.7 9.65 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ Nʪʜ 15 14 
 

ʕʥʪʘʣʴʧʠʠ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʧʦʪʦʢʦʚ ʢʦʣʦʥʥʳ 
 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʪʦʢʘ ʕʥʪʘʣʴʧʠʷ, ʢɼʞ/ʢʤʦʣʴ 

Po, To, XD ʞʠʜʢ. hD = 4057.55 

PD, TD, XD ʞʠʜʢ. hD1 = 10995.5 

PL, TL, Xc ʞʠʜʢ. hc = 13528.9 

PL, TL, Xk ʞʠʜʢ. hk = 13458.6 

PR, TR, XR ʞʠʜʢ. hR = 14861 

PR, TR+10, XR ʞʠʜʢ. hR1 = 16048 

PD, TD, YD ʧʘʨ HD = 11050.9 

PL, TL, Yc ʧʘʨ Hc = 13306 

PL, TL, Ym ʧʘʨ Hm = 13317.9 

PR, TR+10, YR ʧʘʨ HR1 = 16101 

PL, TL, Yc,Xc ʧ+ʞ HL = 13460.9 
 

ʇʦʢʘʟʘʪʝʣʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʢʦʣʦʥʥʳ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ 

ʊʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʭʦʣʦʜʠʣʴʥʠʢʘ ʢɺʪ QD = 1200.89 

ʊʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʢʠʧʷʪʠʣʴʥʠʢʘ ʢɺʪ QR = 3806.42 

ʇʨʠʚʝʜʝʥʥʘʷ ʵʥʪʘʣʴʧʠʷ ʜʠʩʪʠʣʣʷʪʘ ʢɼʞ/ʢʤʦʣʴ HD* = 53570.5 

ʕʥʪʘʣʴʧʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʢɼʞ/ʢʤʦʣʴ HL = 13460.9 

ʇʨʠʚʝʜʝʥʥʘʷ ʵʥʪʘʣʴʧʠʷ ʦʩʪʘʪʢʘ ʢɼʞ/ʢʤʦʣʴ hr* = -45155 

ʌʣʝʛʤʦʚʦʝ ʯʠʩʣʦ ʥʘʚʝʨʭʫ ʢʤʦʣʴ/ʢʤʦʣʴ 

- ʠʟ ʤʘʪ. ʙʘʣʘʥʩʘ r = 6.08 

ʇʘʨʦʚʦʝ ʯʠʩʣʦ ʚʥʠʟʫ ʢʤʦʣʴ/ʢʤʦʣʴ 

- ʠʟ ʤʘʪ. ʙʘʣʘʥʩʘ s = 2.71 

ʇʦʪʝʨʠ ʪʝʧʣʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʢɺʪ Qʧʦʪ = 28.6855 
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ʇʦʜʙʦʨ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʪʠʧʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʥʘ ʩʭʝʤʝ ʫʟʣʘ (ʨʠʩ. 1), ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ ʧʦ çʫʢʨʫʧʥʝʥʥʳʤè 

ʧʦʢʘʟʘʪʝʣʷʤ [4]. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʢʦʣʦʥʥʦ-

ʛʦ ʘʧʧʘʨʘʪʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʪʘʢʠʝ ʚʳʯʠʩʣʝʥʠʷ.  

ɺʳʧʦʣʥʝʥʥʳʝ ʵʪʘʧʳ ʧʨʦʝʢʪʥʦʡ ʋʀʈʉ ʧʦʟʚʦʣʠʣʠ ʩʦʩʪʘʚʠʪʴ ʟʘʢʘʟʥʫʶ 

ʩʧʝʮʠʬʠʢʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʟʣʘ ʨʝʢʪʠʬʠʢʘʮʠʠ, ʬʨʘʛ-

ʤʝʥʪ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ (ʥʝ ʟʘʧʦʣʥʷʝʤʳʝ ʚ ʜʘʥʥʦʡ ʫʯʝʙʥʦʡ ʨʘʙʦ-

ʪʝ ʩʪʦʣʙʮʳ ʦʧʫʱʝʥʳ). 

 

ʇʦʟʠʮʠʷ ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ ʪʝʭʥʠʯʝ-

ʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʊʠʧ, ʤʘʨʢʘ, 

ʦʙʦʟʥʘʯʝʥʠʝ 

ʜʦʢʫʤʝʥʪʘ, 

ʦʧʨʦʩʥʦʛʦ ʣʠ-

ʩʪʘ 

ɽʜʠʥʠʮʘ 

ʠʟʤʝʨʝ-

ʥʠʷ 

ʂʦʣʠʯʝ- 

ʩʪʚʦ 

1 2 3 6 7 

1 
ȳɆɗɔɗ ɜɋɓɘɖɔɇɋɌɓɡɏ (Ɋɑɥ 
ɗɡɖɢɥ) 

Ȼȴ-ȫ150-125-
315 ɇ-Ȱ-ȷȪ-ȹ4 

ɞɘ. 1 

 
Ȼ-150-125-315; Q= 5.5*10 -3 
ɒ3/ɗ; H = 32 ɒ.ɗɘ.Ɍ.; n = 
14350 ɔɇ/ɒɎɓ 

ȩȴȷȸ 24578-81*    

2 
ȸɋɕɑɔɔɇɒɋɓɓɎɐ ɐɔɌəɛɔɘɖəɇ-
ɝɆɘɡɏ (Ɋɑɥ ɗɡɖɢɥ) 

800ȸȳȩ-6-Ȳ8-
0/25-1-1 ɉɖ.ȧ 

ɞɘ. 1 

 
ȸȳ; D =800 ɒɒ; F = 146 ɒ2 dH 

= 25Ĭ2 ɒɒ; ɝɎɗɑɔ ɛɔɊɔɈ 1; 
ɊɑɎɓɆ ɘɖəɇɔɐ 3 ɒ 

ȩȴȷȸ 15122-79*    

3 ȰɔɑɔɓɓɆ ɖɋɐɘɎɚɎɐɆɜɎɔɓɓɆɥ 
ȰɔɑɔɓɓɆ ɘɆ-
ɖɋɑɢɝɆɘɆɥ 

ɞɘ. 1 

 
D = 1,8 ɒ; H = 24 ɒ; ɘɆɖɋɑɐɎ 
S-ɔɇɖɆɍɓɔɉɔ ɘɎɕɆ (TS-1); 
ɝɎɗɑɔ ɘɆɖɋɑɔɐ-29 

ȽɋɖɘɋɌ ɔɇɟɋɉɔ 
ɈɎɊɆ: ȴȵȴ - ȳ-
Ȼȸȱ-ɇ-ɔ -18-1 
Ȱȶ 00.00.00 Ȩȴ 

  

4 
ȰɔɓɊɋɓɗɆɘɔɖ-ɛɔɑɔɊɎɑɢɓɎɐ 
ɐɔɌəɛɔɘɖəɇɝɆɘɡɏ (Ɋɑɥ ɊɎ-
ɗɘɎɑɑɥɘɆ) 

800Ȼȳȩ-6-6-Ȳ1-
0/20-6-6 ɉɖ.Ȧ 

ɞɘ. 1 

 
Ȼȳ; D = 800 ɒɒ; F = 233 ɒ2; 
dH = 20Ĭ2 ɒɒ; ɝɎɗɑɔ ɛɔɊɔɈ 
6; ɊɑɎɓɆ ɘɖəɇɔɐ 6 ɒ  

ȩȴȷȸ 15120-79*    

5 
ȫɒɐɔɗɘɢ ɔɘɗɘɔɏɓɆɥ (ɔɖɔɞɋ-
ɓɎɥ) ɉɔɖɎɍɔɓɘɆɑɢɓɆɥ 

ȩɃɃ1-1-40-10 ɞɘ. 1 

 
VH = 40 ɒ3; D = 2800 ɒɒ; 
L= 6780 ɒɒ 

ȩȴȷȸ 9931-85*    

6 
ȳɆɗɔɗ ɜɋɓɘɖɔɇɋɌɓɡɏ  
(Ɋɑɥ ɚɑɋɉɒɡ) 

Ȼȴ-ȫ150-125-
315 ɇ-Ȱ-ȷȪ-ȹ4 

ɞɘ. 1 

 
Ȼ-150-125-315, Q= 5.5*10 -3 
ɒ3/ɗ , H = 32 ɒ.ɗɘ.Ɍ., n = 
14350 ɔɇ/ɒɎɓ 

ȩȴȷȸ 24578-81*    

7 
ȮɗɕɆɖɎɘɋɑɢ ɗ ɕɆɖɔɈɡɒ ɕɖɔ-
ɗɘɖɆɓɗɘɈɔɒ (Ɋɑɥ ɔɗɘɆɘɐɆ) 

2800 Ȯȹ-2-10-
16-ȧ2-0/20-ɉɖ.1 

ɞɘ. 1 
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ȹ; D = 2800 ɒɒ; Fȵȵ = 448 
ɒ2;dH = 20Ĭ2 ɒɒ; ɝɎɗɑɔ ɕəɝ-
ɐɔɈ 2 

ȩȴȷȸ 14248-79*    

8 
ȻɔɑɔɊɎɑɢɓɎɐ ɐɔɌəɛɔɘɖəɇɝɆ-
ɘɡɏ (Ɋɑɥ ɔɗɘɆɘɐɆ) 

800 Ȼȳȩ-6-6-
Ȳ8-0/20-3-6 
ɉɖ.ȧ 

ɞɘ. 1 

 
Ȼȳ; D = 800 ɒɒ; F = 116 
ɒ2;dH = 20Ĭ2 ɒɒ; ɝɎɗɑɔ ɛɔ-
ɊɔɈ 6; ɊɑɎɓɆ ɘɖəɇɔɐ 3 ɒ 

ȩȴȷȸ 15120-79*    

9 
ȳɆɗɔɗ ɜɋɓɘɖɔɇɋɌɓɡɏ (Ɋɑɥ 
ɔɗɘɆɘɐɆ) 

Ȼȴ-ȫ150-125-
250 ɇ-Ȱ-ȷȪ-ȹ4 

ɞɘ. 1 

 
Ȼ-150-125-250, Q= 5.5*10 -3 
ɒ3/ɗ , H = 20 ɒ.ɗɘ.Ɍ., n = 
14350 ɔɇ/ɒɎɓ 

ȩȴȷȸ 24578-81*    

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʦʜʭʦʜ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʛʨʫʧʧʦʚʳʝ ʟʘʜʘʥʠʷ, ʢʦʪʦ-
ʨʳʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʯʝʣʦʚʝʢ, ʚ 
ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʋʀʈʉ ʧʦʢʘʟʳʚʘʝʪ ʝʝ ʚʘʞʥʦʩʪʴ ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ 
ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝè, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦ-
ʣʷʝʪ ʦʩʚʦʠʪʴ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʚʳʧʫʩʢʥʠʢʫ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʨʘ-
ʙʦʪʳ ʚ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʦʠʩʢʫ ʧʫʪʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʞʝ-

ʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʙʣʝʤʳ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ ʠ 

ʥʦʚʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʧʦʜ-

ʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʘʣʳʭ ʠ ʩʚʝʨʭʤʘʣʳʭ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʩʦʟʜʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʜʠʥʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʞʢʫʨʩʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʪʫʜʝʥʪʦʚ ʧʦʟʚʦʣʠʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʦʙʤʝʥ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ ʠ ʩʦʟʜʘʪʴ ʙʣʘ-

ʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʥʦʩʧʫʪʥʠʢʦʚ, ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʩʤʝʰʘʥʥʘʷ ʫʯʝʙʥʘʷ ʛʨʫʧʧʘ. 
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Abstract. The article is dedicated to the search for ways to improve engineering 

education. The problems of updating the content of training courses and new 

forms of education are becoming especially relevant in the field of education 

specialists in the design of small and ultra-small spacecraft. A project for creat-

ing a new approach based on combining classical and project-oriented learning 

is presented. It is shown that intercourse interaction of students will allow for a 
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continuous exchange of practical skills and create a favorable environment for 

personal growth of future engineers. 

Keywords: nanosatellites design, problem-based learning, educational pro-

gram, space engineer, mixed-year team work. 

 
ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʘ ʦʩʦʙʝʥʥʦ ʢ ʢʦʤʧʦ-

ʥʦʚʢʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʂɸ) ʩʪʘʚʪ̫ ʚʦʧʨʦʩ ʦ ʥʦʚʳʭ 

ʧʫʪʷʭ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʂɸ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʩʧʫʪʥʠʢ ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʜʝʣʘʝʪ ʧʨʠʚʣʝʢʘʪʝʣɹ-

ʥʦʡ ʠʜʝʶ ʦ ʚʥʝʜʨʝʥʠʠ ʚ ʧʨʘʢʪʠʢʫ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʶ ʂɸ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (Problem-based 

Learning, PBL). ʇʨʠ PBL-ʧʦʜʭʦʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝ-

ʤʳ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʂɸ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʣʷ ʦʙʫʯʝʥʠʷ. ʆʧʳʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʯʘʱʝ ʚʩʝʛʦ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʤʘʣʳʤʠ ʠʣʠ ʩʚʝʨʭʤʘʣʳ-

ʤʠ ʂɸ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʪʨʘʪ ʚʨʝ-

ʤʝʥʠ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ 

ʚʳʚʝʨʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʦʙʫʯʝʥʠʷ. ʇʨʦʙʣʝʤʥʘʷ ʩʠʪʫʘʮʠʷ ʯʘʩʪʦ ʩʪʘʚʠʪʩʷ ʧʝ-

ʨʝʜ ʩʪʫʜʝʥʪʦʤ ʧʨʝʞʜʝ, ʯʝʤ ʦʥ ʧʨʠʦʙʨʝʣ ʢʘʢʦʝ-ʣʠʙʦ ʟʥʘʥʠʝ ʦʙ ʠʟʫʯʘʝʤʦʤ 

ʧʨʝʜʤʝʪʝ (ʢʦʛʜʘ ʩʪʫʜʝʥʪ çʥʝ ʟʥʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʦʥ ʥʝ ʟʥʘʝʪè). ʉʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʩʪʫʜʝʥʪ, ʦʙʫʯʘʶʱʠʡʩʷ ʚ ʨʘʤʢʘʭ PBL, ʨʘʟʚʠʚʘʝʪ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ, ʙʦʣʝʝ ʤʦʪʠʚʠʨʦʚʘʥ ʠ ʙʦʣʝʝ ʩʪʠʤʫʣʠʨʦʚʘʥ ʢ ʦʙʫʯʝ-

ʥʠʶ, ʯʝʤ ʩʪʫʜʝʥʪ, ʦʙʫʯʘʶʱʠʡʩʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʝ. ʈʘʙʦʪʘʷ ʚ ʢʦʣ-

ʣʝʢʪʠʚʝ, ʦʥ ʘʥʘʣʠʟʠʨʫʝʪ ʧʨʦʙʣʝʤʫ, ʬʦʨʤʫʣʠʨʫʝʪ ʚʦʧʨʦʩʳ, ʧʨʦʚʦʜʠʪ ʵʢʩʧʝ-

ʨʠʤʝʥʪʳ ʠ ʜʦʩʪʠʛʘʝʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʚʝʩʴʤʘ ʢʦʥʩʝʨʚʘʪʠʚʝʥ. ɿʜʝʩʴ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʤʝ-

ʪʦʜʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʮʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʬʠʣʴʪʨʘʮʠʶ 

ʤʦʜʥʳʭ, ʥʦ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʥʦʚʘʮʠʡ. ɼʦʩʪʠʞʝʥʠʝ ʙʘʣʘʥʩʘ ʚ ʫʯʝʙʥʦʤ ʧʣʘʥʝ 

ʤʝʞʜʫ PBL ʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴ-

ʥʦʡ ʟʘʜʘʯʝʡ, ʢ ʨʝʰʝʥʠʶ ʢʦʪʦʨʦʡ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ. 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʙʘʟʦʚʳʝ ʠʜʝʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʯʝʪʘ-

ʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ PBL-ʧʦʜʭʦʜʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʤʘ-

ʣʳʭ ʂɸ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʤʝʞʢʫʨʩʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ. 

ɺ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ PBL-ʧʦʜʭʦʜ ʢ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʋʯʝʙʥʦ-ʥʘʫʯʥʦʤ ʤʦʣʦʜʝʞʥʦʤ ʢʦʩʤʠʯʝʩʢʦʤ ʮʝʥʪʨʝ 

ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʇʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠ-

ʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʘʣʳʭ ʠ ʩʚʝʨʭʤʘʣʳʭ ʂɸ 

ʚ ʦʙʲʝʤʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʢʘʬʝʜʨʝ ʘʵʨʦ-

ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʌɻʆʉ çʄʘʣʦʛʘʙʘʨʠʪʥʳʝ ʂɸ ʠ ʥʘʥʦʩʧʫʪʥʠʢʠè.  

ɺʦʟʤʦʞʝʥ ʜʨʫʛʦʡ ʧʨʠʥʮʠʧ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʫʢʘʟʘʥʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʌɻʆʉ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʯʝʙʥʦʤ ʧʣʘʥʝ, ʚ 
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ʢʦʪʦʨʳʡ ʟʘʣʦʞʝʥʘ ʠʜʝʷ ʩʦʚʤʝʱʝʥʠʷ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʚ ʘʫʜʠʪʦʨʠʠ ʩ ʧʨʘʢ-

ʪʠʯʝʩʢʦʡ ï ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʥʘʥʦʩʧʫʪʥʠʢʘ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʨʦʬʠʣʴʥʦʡ ʢʘ-

ʬʝʜʨʳ, ʘ ʪʘʢʞʝ ʚ ʮʝʥʪʨʘʭ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʮʝʥʪʨʘʭ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘ-

ʥʠʷ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ʇʨʠ ʵʪʦʤ PBL-ʧʦʜʭʦʜ ʠ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ 

ʩʦʟʜʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʟʚʠʪʠʷ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʇʨʦʩʪʨʘʥʩʪʚʦ ʨʘʟʚʠʪʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʯʝʪʘʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ  

PBL-ʧʦʜʭʦʜʘ ʢ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʄʂɸ 

 

ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʫʜʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʨʘʟʚʝʨʪʳʚʘʷ ʝʛʦ ʧʦ ʢʘʣʝʥ-

ʜʘʨʥʳʤ ʛʦʜʘʤ (ʦʩʴ T ʥʘ ʨʠʩ. 1) ʠ ʧʦ ʧʦʢʦʣʝʥʠʷʤ ʦʙʫʯʘʶʱʠʭʩʷ (ʦʩʴ P ʥʘ 

ʨʠʩ.1). ʆʙʳʯʥʦ ʧʦʢʦʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʣʝʥʜʘʨʥʳʤ ʛʦʜʦʤ ʧʦʩʪʫʧʣʝ-

ʥʠʷ ʥʘ ʧʝʨʚʳʡ ʢʫʨʩ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʣʘʩʪʴ ʦʙʫʯʝʥʠʷ ʝʩʪʴ ʧʦʣʦʩʘ S ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ PT, ʠʤʝʶʱʘʷ ʰʠʨʠʥʫ, ʨʘʚʥʫʶ ʩʫʤʤʘʨʥʦʤʫ ʯʠʩʣʫ ʣʝʪ ʦʙʫʯʝʥʠʷ ʚ 

ʩʧʝʮʠʘʣʠʪʝʪʝ ʠ ʘʩʧʠʨʘʥʪʫʨʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʦʢ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠ-

ʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 5,5 ʣʝʪ (6 ʣʝʪ ï ʚʤʝʩʪʝ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ), ʘ ʩʨʦʢ ʦʙʫʯʝʥʠʷ ʚ ʦʯʥʦʡ ʘʩʧʠʨʘʥʪʫʨʝ ï 4 ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʦʙʫʯʝʥʠʷ S ʩʦʩʪʘʚʣʷʝʪ 10 ʣʝʪ. 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘ ʩʚʷʟʘʥʦ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʘʟʚʠ-

ʪʠʝʤ ʝʛʦ ʢʦʤʧʝʪʝʥʮʠʡ ʩ ʧʝʨʚʦʛʦ ʧʦ ʰʝʩʪʦʡ ʢʫʨʩ. ʉʝʡʯʘʩ ʢʘʞʜʦʝ ʧʦʢʦʣʝʥʠʝ 

ʧʨʦʭʦʜʠʪ ʵʪʦʪ ʢʫʨʩ ʜʦʩʪʘʪʦʯʥʦ ʠʟʦʣʠʨʦʚʘʥʥʦ. ʇʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʫʯʝʙʥʳʤ 

ʧʣʘʥʦʤ ʠ ʌɻʆʉ ʤʝʞʢʫʨʩʦʚʳʝ ʨʘʙʦʪʳ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʚʦʜʠʪʩʷ ʦʜʥʦʤʝʨʥʦ (ʚʜʦʣʴ ʦʩʠ T 

ʥʘ ʨʠʩ. 1). 
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ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ 

P ï ʇʦʢʦʣʝʥʠʷ ʦʙʫʯʘʶɦ ʠʭʩʷ 

T ï ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ, ʛʦʜʳ 
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S ï ʧʦʣʦʩʘ ʦʙʫʯʝʥʠʷ 
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ʏʠʩʪʦʝ PBL-ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʦʙʦʨʦʪ, ʯʘʩʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʤʝʰʘʥ-

ʥʳʭ ʛʨʫʧʧʘʭ. ɺ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ ʥʘʜ ʧʨʦʝʢʪʦʤ ʤʘʣʦʛʘʙʘʨʠʪ-

ʥʦʛʦ ʂɸ (ʄʂɸ) ʨʘʙʦʪʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʣʣʝʢʪʠʚ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʢʫʨ-

ʩʦʚ. ʆʪ ʛʦʜʘ ʢ ʛʦʜʫ ʨʝʰʘʶʪʩʷ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʦʧʳʪ. ʆʧʳʪ ʧʝ-

ʨʝʜʘʝʪʩʷ ʦʪ ʩʪʘʨʰʠʭ ʩʪʫʜʝʥʪʦʚ ʢ ʤʣʘʜʰʠʤ. ʂʘʢ ʦʪʤʝʯʝʥʦ ʝʱʝ ʚ ʨʘʙʦʪʘʭ 

ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ, ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʟʚʠʪʠʷ 

ʜʝʪʝʡ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʵʪʦ ʪʘʢʞʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʪʫʜʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, PBL-ʧʦʜʭʦʜ ʪʦʞʝ ʦʜʥʦʤʝʨʝʥ, ʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ 

ʜʨʫʛʦʡ ʦʩʠ (ʦʩʴ P ʥʘ ʨʠʩ. 1). 

ʆʙʲʝʜʠʥʝʥʠʝ ʜʚʫʭ ʧʦʜʭʦʜʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʦ-

ʩʪʨʦʠʪʴ ʥʘ ʙʘʟʝ ʜʚʫʭ ʫʢʘʟʘʥʥʳʭ ʦʩʝʡ ʦʙʫʯʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʭʚʘʪʠʚ 

ʚʩʶ ʧʦʣʦʩʫ S. ʈʝʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʚʦʟʤʦʞʥʘ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝ-

ʮʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʤʝʞʢʫʨʩʦʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʪʫ-

ʜʝʥʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʩʦʚʤʝʩʪ-

ʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʄʂɸ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʧʦʜ-

ʛʦʪʦʚʢʠ. 

ɿʘʜʘʯʝʡ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʙʦʨ ʩʪʫʜʝʥʪʦʚ 

ʜʣʷ ʨʘʙʦʪʳ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʧʣʘʥʫ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʝʨʚʦʝ ʟʥʘ-

ʢʦʤʩʪʚʦ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘʩʪʴʶ ʠ ʠʥʪʝʛʨʘʮʠʷ ʚ 

ʩʣʦʞʠʚʰʫʶʩʷ ʢʦʤʘʥʜʫ. ɿʘʥʷʪʠʷ ʚʝʜʫʪʩʷ ʚ ʚʠʜʝ ʥʘʫʯʥʦʛʦ ʢʨʫʞʢʘ ʧʘʨʘʣ-

ʣʝʣʴʥʦ ʩ ʦʩʚʦʝʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʫʯʝʙʥʳʭ 

ʮʠʢʣʦʚ ʌɻʆʉ.  

ɿʘʜʘʯʝʡ ʦʙʫʯʝʥʠʷ ʥʘ ʚʪʦʨʦʤ ʢʫʨʩʝ ʷʚʣʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʩʚʦʝ-

ʥʠʝ ʙʘʟʦʚʳʭ ʜʠʩʮʠʧʣʠʥ ʫʯʝʙʥʳʭ ʮʠʢʣʦʚ ʌɻʆʉ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʢʫʣʴʪʫʨʘ ʨʘʟʨʘʙʦʪʢʠ ʄʂɸ ʠ ʧʝʨʝʜʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʠʩʧʳʪʘʥʠʷ. ʅʘ ʚʪʦʨʦʤ ʢʫʨʩʝ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ ʧʦʜ-

ʢʣʶʯʘʪʴʩʷ ʢ ʨʘʙʦʪʝ ʢʨʫʞʢʘ ʠʣʠ ʧʦʢʠʜʘʪʴ ʢʦʤʘʥʜʫ. 

ɿʘʜʘʯʝʡ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʟʘʚʝʨʰʝʥʠʝ ʙʘʟʦ-

ʚʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʯʘʣʦ ʠʟʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠ-

ʧʣʠʥ, ʘ ʩ ʜʨʫʛʦʡ, ʨʘʟʜʝʣʝʥʠʝ ʩʧʝʮʠʘʣʠʟʘʮʠʡ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʪʨʝʪʴʝʛʦ 

ʢʫʨʩʘ ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʙʫʯʘʪʴʩʷ ʧʦ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʦʤʫ ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ ʩʧʝʮʠʘʣʠʟʘʮʠʠ çʄʘʣʦʛʘʙʘʨʠʪʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ 

ʘʧʧʘʨʘʪʳ ʠ ʥʘʥʦʩʧʫʪʥʠʢʠè. 

ɿʘʜʘʯʝʡ ʦʙʫʯʝʥʠʷ ʥʘ ʯʝʪʚʝʨʪʦʤ ʢʫʨʩʝ ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʠʝ ʜʠʩʮʠʧʣʠʥ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʥʘʯʘʣʦ ʨʘʙʦʪʳ ʥʘʜ ʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʝʢʪʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪ ʧʦʣʫʯʠʣ ʨʘʥʝʝ ʚ ʢʨʫʞʢʝ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ ʢʦʤʧʦʥʦʚʢʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʢʦʤʧʦʥʦʚʦʯʥʦʡ ʩʭʝʤʳ ʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ 3D-ʧʨʠʥʪʝʨʝ ʤʘʢʝʪʘ ʄʂɸ. ɺ 

ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘ ʫʯʘʩʪʚʫʶʪ ʘʩʧʠʨʘʥʪʳ ʧʝʨʚʦʛʦ ʛʦʜʘ 

ʦʙʫʯʝʥʠʷ (ʩʤ. ʦʨʘʥʞʝʚʫʶ ʩʪʨʝʣʢʫ ʥʘ ʨʠʩ. 1). 

ɿʘʜʘʯʝʡ ʧʷʪʦʛʦ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʄʂɸ: ʚʳʙʦʨ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ; ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦ-

ʯʠʭ ʯʝʨʪʝʞʝʡ; ʠʟʛʦʪʦʚʣʝʥʠʝ ʧʝʯʘʪʥʳʭ ʧʣʘʪ, ʥʘʧʠʩʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦ-
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ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʚʝʜʝʥʠʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʥʘʪʫʨ-

ʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʘʢʝʪʦʚ; ʧʦʜʛʦʪʦʚʢʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʭʝʤ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʄʂɸ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫ-

ʶʪ ʩʪʫʜʝʥʪʳ ʚʪʦʨʦʛʦ ʢʫʨʩʘ. ʊʘʢ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ ʠʟ ʧʦʤʦʱ-

ʥʠʢʦʚ ʩʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʠ ʧʦʣʫʯʘʶʪ ʧʝʨʚʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʦʧʳʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

ʅʘ ʰʝʩʪʦʤ ʢʫʨʩʝ ʧʨʦʚʦʜʠʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ, ʩʙʦʨʢʘ ʧʨʦʪʦʪʠʧʘ ʩʧʫʪ-

ʥʠʢʘ ʠ ʮʠʢʣ ʠʩʧʳʪʘʥʠʡ. ʆʬʦʨʤʣʷʝʪʩʷ ʘʪʪʝʩʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ (ʜʠʧʣʦʤʥʳʡ 

ʧʨʦʝʢʪ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʂɸ ʠ ʥʘʥʦʩʧʫʪʥʠʢʘ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʠʟʛʦʪʦʚʣʝʥʠʶ ʠ ʠʩʧʳʪʘʥʠʷʤ 

ʩʧʫʪʥʠʢʘ. ɺ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʪʦʪʠʧʦʤ ʫʯʘʩʪʚʫʶʪ ʩʪʫʜʝʥʪʳ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʱʠʪ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ ʦʪʙʠʨʘʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳʝ ʠ ʛʦʪʦʚʳʝ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʝʢʪʳ, ʘ ʠʭ ʘʚʪʦʨʳ, ʠʤʝʶʱʠʝ ʢ 

ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʩʦʣʠʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʟʘʜʝʣ, ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢ ʧʦ-

ʩʪʫʧʣʝʥʠʶ ʚ ʘʩʧʠʨʘʥʪʫʨʫ. 

ɸʩʧʠʨʘʥʪʳ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ 

ʧʨʦʝʢʪ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ï ʥʘ ʚʪʦʨʦʤ-ʪʨʝʪʴʝʤ 

ʛʦʜʫ ʦʙʫʯʝʥʠʷ ʚ ʘʩʧʠʨʘʥʪʫʨʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʫʩʢ ʄʂɸ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ ʚ ʢʦʩʤʦʩʝ. ʏʝʪʚʝʨʪʳʡ ʛʦʜ ʦʙʫʯʝʥʠʷ ʚ ʘʩʧʠʨʘʥʪʫʨʝ ʧʦʩʚʷʱʝʥ 

ʦʬʦʨʤʣʝʥʠʶ ʜʠʩʩʝʨʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ 

ʘʩʧʠʨʘʥʪʳ ʧʝʨʚʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʘʶʪ ʩ ʯʝʪʚʝʨʪʳʤ ʢʫʨʩʦʤ, ʚʪʦʨʦʛʦ 

ʛʦʜʘ ʦʙʫʯʝʥʠʷ ï ʩ ʧʝʨʚʳʤ, ʘ ʥʘ ʪʨʝʪʴʝʤ ʛʦʜʫ ʟʘʥʠʤʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʦʚʝʜʝ-

ʥʠʝʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʤʝʞʢʫʨʩʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʩʦʯʝʪʘʥʠʷ 

ʜʚʫʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ: ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

(PBL) ʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ. ʇʨʠ ʧʦʣʥʦʮʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʢʘʞʜʳʡ ʛʦʜ 

ʩʪʫʜʝʥʪʘʤʠ ʙʫʜʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ 3-4 ʤʘʢʝʪʘ ʄʂɸ, 3-4 ʧʨʦʪʦʪʠʧʘ ʠ 1 ʠʣʠ, 

ʚʦʟʤʦʞʥʦ, 2, ʄʂɸ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʤʝʪʴ ʩʦʣʠʜʥʳʡ ʨʝʟʝʨʚ ʢʦʩʤʠʯʝʩʢʠʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ ʠ ʩʥʠʟʠʪ ʧʦʩʣʝʜʩʪʚʠʷ ʥʝʫʜʘʯʥʳʭ ʧʫʩʢʦʚ. 

ʅʘʢʦʧʣʝʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʜʝʣʘ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ 

ʄʂɸ ʧʦʟʚʦʣʠʪ ʩʦ ʚʨʝʤʝʥʝʤ ʧʝʨʝʡʪʠ ʢ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʧʨʦʚʦʜʠʤʳʭ ʨʘ-

ʙʦʪ, ʯʪʦ ʜʝʣʘʝʪ ʫʯʝʙʥʫʶ ʨʘʙʦʪʫ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ ʘʩʧʠ-

ʨʘʥʪʫʨʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʛʦʪʦʚʢʝ ʥʦʚʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ. 
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ʇʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ  

ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ  

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ 
 

ɺ.ɺ. ɿʘʙʦʣʦʪʥʘʷ,  

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚ ʈʳʙʥʠʮʢʦʛʦ ʬʠʣʠʘʣʘ ʇʨʠʜʥʝʩʪʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʊ.ɻ. ʐʝʚʯʝʥʢʦ 

e-mail: victoria13_89@mail.ru 

  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ ʥʘʧʨʘʚʣʝʥʠʷ 15.03.04 çɸʚʪʦʤʘʪʠʟʘ-

ʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè, ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʥʷʪʠʡ-

ʥʦʝ ʧʦʣʝ ʜʠʩʮʠʧʣʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʮʠʢʣʦʚ ʫʯʝʙʥʦ-

ʛʦ ʧʣʘʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥ-

ʬʦʨʤʘʪʠʢʠ ʙʘʢʘʣʘʚʨʦʚ-ʠʥʞʝʥʝʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʘʩʠʥʭʨʦʥʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʤʘʨh ʨʫʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʤʘʨʰʨʫʪ, ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, ʤʘʨh -

ʨʫʪʥʘʷ ʢʘʨʪʘ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ (ʈʌ) ʠ ʇʨʠʜʥʝʩʪʨʦʚʩʢʦʡ ʄʦʣʜʘʚʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʇʄʈ) ʚʝʜʫʪ ʥʘʙʦʨ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʚʳʤ 

ʬʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ ɺʆ), ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʝʜʠʥʩʪʚʘ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʚʩʝʭ ʫʨʦʚʥʝʡ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʦʜʛʦʪʦʚʢʘ 

ʪʚʦʨʯʝʩʢʦʛʦ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʛʦʪʦʚʦʛʦ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ. 

ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʯʘʩʪʠ ʫʩʣʦʞ-

ʥʝ̫ʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʇʄʈ. ɺ-

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʩʪʘʪʫʩ ʨʝʩʧʫʙʣʠʢʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʦ-

ʣʠʪʠʯʝʩʢʠʤ ʢʦʥʬʣʠʢʪʦʤ 1992 ʛʦʜʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʇʄʈ ʧʨʦʚʦʟʛʣʘʩʠʣʘ ʩʝʙʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʝʩʧʫʙʣʠʢʦʡ, ʥʝ ʚʭʦʜʷʱʝʡ ʚ ʧʦʣʠʪʠʯʝʩʢʦʝ ʧʦʣʝ ʈʝʩʧʫʙ-

ʣʠʢʠ ʄʦʣʜʦʚʘ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʨʠ-

ʟʥʘʢʫ. ʕʪʠ ʫʩʣʦʚʠʷ ʚʣʠʷʶʪ ʥʘ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ 

ʩʬʝʨʫ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʫʧʠʪʴ ʚ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ 

ʟʘʚʝʜʝʥʠʝ ʰʢʦʣʴʥʠʢʘʤ ʇʄʈ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʦʥʯʠʪʴ 11 ʢʣʘʩʩʦʚ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ, ʘ ʰʢʦʣʴʥʠʢʘʤ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ (ʈʄ) ï 12 ʢʣʘʩʩʦʚ. ɼʣʷ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʚ ʇʨʠʜʥʝʩʪʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʙʠʪʫʨʠʝʥʪʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ 3 ʩʝʨʪʠʬʠʢʘʪʘ ɽɻʕ, ʦʜʠʥ ʠʣʠ ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʵʢʟʘʤʝʥʘʤʠ ʧʨʠ ʦʢʦʥʯʘʥʠʠ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ. ʅʦ ʈʄ, ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʠʜʥʝʩʪʨʦʚʩʢʠʭ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʦʨʛʘʥʠ-

ʟʦʚʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʝʤʘ ʪʦʣʴʢʦ ʧʦ ʢʦʥʢʫʨʩʫ ʘʪʪʝʩʪʘʪʦʚ (ʧʝʨʚʳʡ ʛʦʜ ʚ 

ʚʫʟʝ ʷʚʣʷʝʪʩʷ 12 ʢʣʘʩʩʦʤ ʰʢʦʣʳ). ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʩʥʠ-

ʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʚʫʟ rʇʄʈ, ʪʘʢ ʢʘʢ ʵʪʠʤ 

ʩʪʫʜʝʥʪʘʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʜʘʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ɽɻʕ, ʘ ʪʦʣʴʢʦ ʙʘ-

ʟʦʚʳʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʘʪʪʝʩʪʘʪ ʦʙ ʦʢʦʥʯʘʥʠʠ ʩʨʝʜʥʝʡ ʰʢʦʣʳ. 

ɽʱʝ ʦʜʥʘ ʧʨʠʯʠʥʘ ʚʳʙʦʨʘ ʘʙʠʪʫʨʠʝʥʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʄʦʣʜʦʚʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʜʥʝʩʪʨʦʚʩʢʠʝ ʜʠʧʣʦʤʳ ʥʝ ʧʨʠʟʥʘʶʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʛʨʘʥʠʯʘʱʠʤʠ ʩ ʇʄʈ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ, ʵʪʦ ï ʋʢʨʘʠʥʘ ʠ ʈʄ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʪʨʫʜʦʫʩʪʨʦʠʪʴʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʣʜʦʚʘ ʚʳʧʫʩʢʥʠʢʫ ʧʨʠ-

ʜʥʝʩʪʨʦʚʩʢʦʛʦ ʚʫʟʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʧʨʦʮʝʜʫʨʫ ʣʝʛʘʣʠʟʘʮʠʠ ʜʠʧʣʦʤʘ, 

ʢʦʪʦʨʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʛʦʜʦʤ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʄʦʣʜʦʚʳ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ ʚ ʇʄʈ, ʪʦ ʚʳʧʫʩʢʥʠʢʠ ʥʘʧʨʘʚʣʝ-

ʥʠʷ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè ʤʦʛʫʪ ʩʝ-

ʙʷ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦ ʦʢʦʥʯʘʥʠʠ ʦʙʫʯʝʥʠʷ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘʰʝʡ 

ʨʝʩʧʫʙʣʠʢʠ, ʥʘʧʨʠʤʝʨ, ɿɸʆ çʈʳʙʥʠʮʢʠʡ ʮʝʤʝʥʪʥʳʡ ʢʦʤʙʠʥʘʪè, ʆɸʆ 

çʄʦʣʜʘʚʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜè, ʰʚʝʡʥʘʷ ʬʘʙʨʠʢʘ ɿɸʆ çʊʠʨʦʪʝʢʩè 

ʠ ʜʨ. ʊʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʚʩʝʭ ʚʠʜʦʚ ʧʨʘʢʪʠʢ ʩʪʫʜʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʦʚ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʤʝʞʜʫ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʘʢʪʠʢ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ. 
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ɹʘʟʦʡ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʠʣʠʘʣ ʇʨʠʜʥʝʩʪʨʦʚʩʢʦʛʦ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʊ.ɻ. ʐʝʚʯʝʥʢʦ (ʛ. ʈʳʙʥʠʮʘ), ʥʘʧʨʘʚʣʝʥʠʝ 

çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè. 

ʆʪʤʝʪʠʤ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʝ ʠʥʞʝʥʝʨʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʧʦʵʪʦʤʫ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʙʘʢʘʣʘʚʨʦʚ-

ʠʥʞʝʥʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ, ʢʦʪʦ-

ʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʝʤʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ 

ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʝʤʩʪʚʝʥʥʘʷ 

ʩʚʷʟʴ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʜʠʩʮʠʧʣʠʥ 

ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ [2].  

 

 
 

ʈʠʩ. 1. ʇʨʝʝʤʩʪʚʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ  

ʜʠʩʮʠʧʣʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʠʩ. 1 ʚʠʜʥʦ, ʯʪʦ ʚ ʚʳʩʰʝʡ ʰʢʦ-

ʣʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʣʠʥʠʡ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʥʘʯʘʪʳʭ ʚ ʰʢʦʣʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʫʷ ʢʫʨʩ ʠʥʬʦʨʤʘʪʠʢʠ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ ʢʘʢ ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʛʣʫʙʣʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʥʠʡ ʠ 

ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʮʠʢʣ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʠʩʮʠ-

ʧʣʠʥ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʜʦʣʞʝʥ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʡ ʧʦʜʛʦʪʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ [7]. 
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ʇʨʦʚʝʜʝʥʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘʧʨʘʚ-

ʣʝʥʠʷ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè ʧʦʟʚʦ-

ʣʠʣʦ ʚʳʜʝʣʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʚʳʧʫʩʢʥʠʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʩʭʝʤʝ, ʨʘʙʦʪʦʜʘʪʝʣʠ ʚʳʩʦʢʦ 

ʮʝʥʷʪ ʚ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʦʢʦʥʯʠʚʰʠʭ ʥʘʧʨʘʚʣʝʥʠʝ çɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè, ʧʦʤʠʤʦ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʠʭ ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʝʧʨʝʨʳʚʥʦ-

ʤʫ ʦʙʫʯʝʥʠʶ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʨʘʩʪʫʱʫʶ ʤʘʩʩʫ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʣʘʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝ-

ʨʦʤ. 

ɺʳʧʫʩʢʥʠʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʜʝʣʷʶʪ ʵʪʠʤ ʥʝʜʦʩʪʘʪʢʘʤ ʤʝʥʴʰʝʝ 

ʚʥʠʤʘʥʠʝ (ʨʠʩ. 2). ʊʝʤ ʩʘʤʳʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ. 

 

 

 
 

ʈʠʩ. 2. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʩʭʝʤʘ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʧʦʜʛʦʪʦʚʢʝ ʚʳʧʫʩʢʥʠʢʦʚ  

ʥʘʧʨʘʚʣʝʥʠʷ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè  

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʚʳʧʫʩʢʥʠʢʦʚ. 
 

ʄʦʥʠʪʦʨʠʥʛ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʚʦʜʠʤʳʡ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʫ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʥʘ ʜʦʩʪʘʪʦʯʥʦʤ ʫʨʦʚʥʝ ʥʝ ʩʬʦʨʤʠ-

ʨʦʚʘʥ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʫʯʝ-

ʥʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ. ʄʥʦʛʠʝ ʧʦʥʷʪʠʷ ʧʨʠʭʦʜʠʪʩʷ ʠʟʫʯʘʪʴ 

ʚ ʚʫʟʝ ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʥʘʯʘʣʘ ʚ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʥʝ ʦʙʣʘʜʘʶʪ ʟʥʘʥʠ-

ʷʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ. 
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ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʥʘʥʠʷʤ ʠ ʫʤʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʠʟʫʯʝ-

ʥʠʠ ʜʠʩʮʠʧʣʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ, ʧʨʝʝʤʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʤ ʩʦ ʟʥʘ-

ʥʠʷʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʚʳʧʫʩʢʥʳʤ ʢʚʘʣʠ-

ʬʠʢʘʮʠʦʥʥʳʤ ʨʘʙʦʪʘʤ (ɺʂʈ).  
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʢʦʤʧʝʪʝʥʮʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥ-

ʬʦʨʤʘʪʠʢʠ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʪʘʢ-

ʞʝ, ʙʝʟʫʩʣʦʚʥʦ, ʜʦʣʞʥʘ ʫʩʠʣʠʚʘʪʴʩʷ ʩ ʢʘʞʜʳʤ ʢʫʨʩʦʤ ʦʙʫʯʝʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʦʧʳʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʘ ʠʤʝʥʥʦ ʤʦʜʝʣʴ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʠʥʞʝʥʝʨʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʥʘʧʨʘʚʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʉʈʉ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫ-

ʱʠʭ ʠʥʞʝʥʝʨʦʚ ʚ ʨʘʟʨʝʟʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦ-

ʩʪʠ. 

ʅʘ ʧʨʠʤʝʨʝ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʦʜʥʦʡ ʠʟ 

ʜʠʩʮʠʧʣʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ, ʦʪʤʝʪʠʤ ʵʣʝʤʝʥʪʳ ʤʝʪʦʜʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʙʘʢʘʣʘʚʨʦʚ ʠʥʞʝʥʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥ rʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʠ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: 

çʉʦʜʝʨʞʘʥʠʝè ï ʢʫʨʩ ʧʦ ʚʳʙʦʨʫ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʘʭè ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʩʫʨʩʝ; 

çʉʨʝʜʩʪʚʘè ï ʥʘʙʦʨ ʟʘʜʘʯ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʢʦʪʦ-

ʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʝʤʷ ʫʨʦʚʥʷʤʠ ʩʣʦʞʥʦʩʪʠ: ʪʚʦʨʯʝʩʢʠʡ, ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʡ, ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʪʚʝʜʝʥʥʳʭ ʥʦʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʯʘʩʦʚ ʥʝ ʜʦʩʪʘʪʦʯ-

ʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʜʘʪʴ ʦʩʥʦʚʫ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʇʂ-1 (ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʙʦʪʘʭ ʧʦ ʨʘʩʯʝʪʫ ʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʫʢʘʟʘʥʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝ-

ʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ) ʠ ʪʘʢ ʢʘʢ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʩʪʨʝʤʠʤʩʷ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè, ʪʦ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʢʫʨʩʳ ʧʦ 

ʚʳʙʦʨʫ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʘʭè, ʤʳ ʧʨʝʜ-

ʧʦʣʘʛʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʪʝʤ ʧʦ ʜʚʫʤ ʨʘʟʣʠʯʥʳʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʤʘʨʰʨʫʪʘʤ (ʀʆʄ): 

- ʀʟʫʯʝʥʠʝ ʧʘʢʝʪʘ MathLab ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ. 

- ʀʟʫʯʝʥʠʝ ʧʘʢʝʪʘ MathCAD ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ. 
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ʥʘ ʦʩʥʦʚʝ ʀʆʄ ʩ ʧʨʠʤʝʥʝʥʠʷ ʕʆʈ 
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ʂʫʨʩʳ ʙʘʟʠʨʫʪʁʩʷ ʥʘ ʤʘʪʝʨʠʘʣʘʭ, ʠʟʫʯʘʝʤʳʭ ʚ ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʠ ʷʚʣʷʪʁʩʷ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʥʝʡ. ʊʘʢʞʝ ʩʦʩʪʘʚʣʝʥʘ 

ʨʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʜʠʩʮʠʧʣʠʥʳ, ʚ ʥʝʡ ʚʳʜʝʣʝʥʳ ʨʘʟʜʝʣʳ, ʪʝʤʳ ʠ ʚʠʜʳ ʟʘ-

ʥʷʪʠʡ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘ ̫ʨʘʙʦʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʫʯʝʥʠʝ ʪʝʤ, ʩʦ-

ʛʣʘʩʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʤʘʨʰʨʫʪʫ, ʘ ʠʤʝʥʥʦ ʤʘʨʰʨʫʪʥʦʡ ʢʘʨʪʳ. ʈʘʟʤʝ-

ʱʝʥʳ ʢʫʨʩʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʩʫʨʩʝ (http://atpp.rfpgu.ru).  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʤʳʡ ʢʫʨʩ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ; ʯʝʨʝʟ ʧʦʩʪʘ-

ʥʦʚʢʫ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯ, ʦʙʫʯʘʝʪ ʜʦʩʪʠʞʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

ʬʦʨʤʠʨʫʝʪ ʫʤʝʥʠʝ ʫʯʠʪʴʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʠʣʠ ʯʫʞʦʤ ʦʧʳʪʝ; ʩʧʦʩʦʙʩʪʚʫ-

ʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ, ʧʨʠʦʙʨʝʪʝʥʠʶ ʥʘʚʳʢʦʚ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 

 

ɼʠʩʮʠʧʣʠʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ 

 
 

ʈʠʩ. 4. ʇʨʝʝʤʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʜʠʩʮʠʧʣʠʥ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ  

çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè  

ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ 

 
ʆʮʝʥʠʚʘʷ ʩʚʷʟʴ ʜʠʩʮʠʧʣʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʩ ʧʦʩʣʝʜʫʶʱʠ-

ʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʤʳ ʫʚʠʜʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʫʯʝʙʥʳʭ 

ʢʫʨʩʘʭ: çʊʝʦʨʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷè, çʉʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷè, çʕʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʵʣʝʢʪʨʦʥʠʢʘè, çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʙʨʘ-



 
 

77 

ʙʦʪʢʠ ʥʘ ʩʪʘʥʢʘʭ ʩ ʇʋè, çʈʦʙʦʪʦʪʝʭʥʠʢʘè ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʪʘʢʞʝ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ ʠ ʢʫʨʩʦʚʳʭ 

ʧʨʦʝʢʪʦʚ (ʨʠʩ. 4). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʦʙʰʠʨʥʳʡ ʜʠʘʧʘʟʦʥ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʝʪʦʜʦʚ. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʥʪʝʨʘʢ-

ʪʠʚʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʦʙʫʯʝʥʠʝ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʩʪʫʜʝʥʪʦʚ, ʯʪʦ ʧʨʠʜʘʩʪ ʧʨʦ-

ʮʝʩʩʫ ʦʙʫʯʝʥʠʷ ʩʚʦʡʩʪʚʘ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ. 

ɺ ʭʦʜʝ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʥʘ ʙʘʟʝ ʬʠʣʠʘʣʘ ʇʨʠʜʥʝʩʪʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 

ʊ.ɻ. ʐʝʚʯʝʥʢʦ, ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʩʪʫʜʝʥʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ çɸʚʪʦ-

ʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʙʦʨ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʫʯʝʙʥʳʭ ʟʘʜʘʯ ʜʣʷ ʙʘʢʘ-

ʣʘʚʨʦʚ-ʠʥʞʝʥʝʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè [4]: 

1) ʀʩʧʦʣʥʠʪʝʣʴʩʢʠʡ ʫʨʦʚʝʥʴ (ʪʠʧʦʚʳʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʟʘʜʘʯʠ 

ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʚʣʘʜʝʥʠʝ ʠʟʫʯʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ; ʧʨʠʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ 

ʨʘʥʝʝ ʠʟʫʯʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ); 

2) ʂʦʥʩʪʨʫʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ (ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʟʘ-

ʜʘʥʠʷ, ʩ ʯʝʪʢʦʡ ʧʦʩʪʘʥʦʚʢʦʡ ʟʘʜʘʯʠ ʠ ʪʨʝʙʫʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ; ʧʦʠʩʢʦʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʛʦʪʦʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʫ-

ʜʝʥʪʦʚ ʚʳʙʠʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʩʧʦʩʦʙʳ ʠ ʧʨʠʝʤʳ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ); 

3) ʊʚʦʨʯʝʩʢʠʡ ʫʨʦʚʝʥʴ (ʪʚʦʨʯʝʩʢʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʟʘʜʘʯʠ, ʢʦ-

ʪʦʨʳʝ ʠʤʝʁʪ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʩʤʳʩʣ, ʦʙʲʝʜʠʥʷʶʪ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, 

ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʜʨʫʛʠʭ 

ʜʠʩʮʠʧʣʠʥ). 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʧʦʣ-

ʥʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʥʠʡ ʤʘʨʰʨʫʪʥʦʡ ʢʘʨʪʳ ʤʳ ʧʨʝʜʣʘʛʘʝʤ 

ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʙʘʟʝ ʇʨʠʜʥʝ-

ʩʪʨʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʊ.ɻ. ʐʝʚʯʝʥʢʦ 

(http://atpp.rfpgu.ru) [1, 3]. 

ʉʪʫʜʝʥʪ, ʚʳʙʨʘʚ ʤʘʨʰʨʫʪʥʫʶ ʢʘʨʪʫ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʛʦ, ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦʛʦ ʠʣʠ ʪʚʦʨʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʤʦʞʝʪ ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘ-

ʥʠʡ, ʫʢʘʟʘʥʥʳʭ ʚ ʥʝʡ. ʇʝʨʚʘʷ ʯʘʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʘʫʜʠʪʦʨʥʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʚʪʦʨʘʷ ï ʩʚʷʟʘʥʘ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʡ ʚ ʵʣʝʢ-

ʪʨʦʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʩʫʨʩʝ [5, 6].  
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ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʨʝʩʫʨʩʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʩʚʷʟʘʪʴʩʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʜʣʷ ʚʳʷʩʥʝ-

ʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʚʦʧʨʦʩʦʚ ʧʦ ʭʦʜʫ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʠ ʧʦʣʫʯʠʪʴ ʢʦʥ-

ʩʫʣʴʪʘʮʠʶ ʫ ʣʶʙʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʫʟʘ.  

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘʞʜʳʡ ʠʟ ʩʪʫʜʝʥʪʦʚ ʛʨʫʧʧʳ ʚʳ-

ʙʠʨʘʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʤʘʨʰʨʫʪ ʦʙʫʯʝʥʠʷ. ʈʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʮʠʢʣʘ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʦʚʣʘʜʝʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʱʠʤʠ, ʥʦ ʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ. ɼʘʚʘʷ ʩʪʫʜʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʘʨʰʨʫʪʘ ʦʙʫʯʝʥʠʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʝʪ 

ʤʦʪʠʚʘʮʠʶ ʢ ʫʯʝʥʠʶ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʚʳʙʦʨʘ ʩʪʫʜʝʥʪʦʤ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙ-

ʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʦʙʱʝ-

ʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʇʦʵʪʘʧʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʧʨʠ ʦʚʣʘʜʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʧʦʟʚʦʣʷʝʪ 

ʨʝʰʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʟʘʜʘʯʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠ-

ʘʣʠʩʪʘ. ʈʘʙʦʪʦʜʘʪʝʣʠ ʚʳʩʦʢʦ ʮʝʥʷʪ ʚ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʘʭ, ʦʢʦʥʯʠʚh ʠʭ 

ʥʘʧʨʘʚʣʝʥʠʝ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚè, 

ʧʦʤʠʤʦ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʚʣʘʜʝʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʇʨʠʯʝʤ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʯʘʩʪʠ ʫʩʣʦʞʥʷʝʪʩʷ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʇʄʈ (ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ 

ʩʪʘʪʫʩ ʨʝʩʧʫʙʣʠʢʠ, ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ). ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʩʪʘʪʴʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ ʠʤʝʝʪ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 
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ʟʦʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ: ʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʠʩʢʘ ʢ ʧʨʦʜʫʢʪʠʚ-

ʥʳʤ ʨʝʰʝʥʠʷʤ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʝʩ-

ʧʝʯʝʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʘ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥ-

ʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʀ. ɻʝʨʮʝʥʘè, ʅʘʫʯʥʦ-ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ï 

2016. ï ʉ. 110-116. 

 

 

 

https://elibrary.ru/contents.asp?id=36973097


 
 

80 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʚʳʧʫʩʢʥʠʢʦʚ  

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ  

ʢʘʢ ʬʘʢʪʦʨ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 
 

ʊ.ʃ. ʂʫʰʥʝʨ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʟʠʢʠ ʋʆ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ 

ɸ.ɸ. ɻʣʘʜʳʱʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ɹɻʊʋ, ʢ.ʬ.-ʤ.ʥ. 

e-mail: kushnertl@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʪʫʜʝʥʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʦ ʨʘʜʠʘʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʥʘ ʢʘ-

ʬʝʜʨʝ ʬʠʟʠʢʠ ɹʨʝʩʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʟʣʦʙʦ-

ʜʥʝʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ʉʪʫʜʝʥʪʘʤʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚ ʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦʜʣʝʞʘʪ ʦʙʩʫʞʜʝʥʠʶ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ ʯʝʣʦ-

ʚʝʢʘ ʦʪ ʥʝʢʦʪʦʨʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘ-

ʶʪʩʷ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʙ-

ʣʘʩʪʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʜʠʘʮʠʦʥʥʘʷ ʵʢʦʣʦʛʠʷ, ʢʦʤ-

ʧʝʪʝʥʮʠʠ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ ʘʢʪʠʚʥʦ ʚʢʣʶʯʝʥʘ ʚ ʨʝʘʣʠ-

ʟʘʮʠʶ ɻʣʦʙʘʣʴʥʳʭ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʥʠʤʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʢʘʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʵʪʘʧʘ ʚ ʦʙʱʝʡ ʠʩʪʦʨʠʠ ʞʠʟʥʠ ʯʝʣʦʚʝ-

ʯʝʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ï ʵʪʘʧʘ ʟʘʙʦʪʳ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʯʝʣʦʚʝʢʘ-

ʭʦʟʷʠʥʘ ï ʧʦʟʚʦʣʷʝʪ ʧʦ-ʜʨʫʛʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʨʦʣʴ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʵʨʫ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʫʞʝ ʧʦʥʷʣʦ, ʯʪʦ 

ʝʛʦ ʚʪʦʨʞʝʥʠʷ ʚ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʦʩʬʝʨʳ ʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, 

ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ, ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʦʧʘʩʥʳʤʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʜʠʘʮʠʠ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 

ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ ʚ 2020 ʛʦʜʫ ʚʦʰʣʘ ʚ ʚʝʩʴʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ 

ʛʨʫʧʧʫ ʩʪʨʘʥ ʩ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʦʡ. ʆʜʥʘʢʦ ʦʥʘ ʞʝ ʷʚʣʷʝʪʩʷ ʩʪʨʘʥʦʡ, 

çʦʪʷʛʦʱʝʥʥʦʡè ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ, ʩ ʤʦʤʝʥʪʘ 

ʢʦʪʦʨʦʡ ʚ ʘʧʨʝʣʝ 2021 ʛʦʜʘ ʠʩʧʦʣʥʠʪʩʷ 35 ʣʝʪ. ʊʦʛʜʘ ʚ 1986 ʛʦʜʫ ʦʙʥʘʨʫ-

ʞʠʣʦʩʴ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʥʦ ʠ ʫ ʤʥʦʛʠʭ ʫʯʝʥʳʭ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʦ ʨʘʜʠʘʮʠʠ ʙʳʣʠ ʥʝ ʧʦʣʥʳʤʠ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚʝʩʦʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʞʠʪʝʣʝʡ ʈʝʩ-

ʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʶ ʵʪʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ. ʈʝʰʝʥʠʝ, ʧʨʠʥʷʪʦʝ ʚ 1990 ʛʦʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʚʝʣʦ ʢ ʚʚʝʜʝʥʠʶ ʢʫʨʩʘ çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴè ʚʦ ʚʩʝʭ ʚʫʟʘʭ ʨʝʩʧʫʙʣʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʩʝʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣʦ ʩʠʪʫʘʮʠʶ ʧʦʥʠʤʘʥʠʷ ʤʥʦʛʠʭ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ. ʅʘ ʢʘʬʝʜʨʝ ʬʠʟʠʢʠ ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ çɹʨʝʩʪʩʢʠʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʙʳʣʘ ʦʪʢʨʳʪʘ ʣʘʙʦʨʘʪʦʨʠʷ ʨʘʜʠʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʦʡ ʚ 2020 ʛʦʜʫ ʠʩʧʦʣʥʠʣʦʩʴ 30 ʣʝʪ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʘʬʝʜʨʝ ʬʠ-

ʟʠʢʠ ɹʨɻʊʋ ʩ ʫʯʘʩʪʠʝʤ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʩ 1991 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠ ʩʪʫʜʝʥʪʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

ɺ 1990-1991 ʫʯʝʙʥʦʤ ʛʦʜʫ ʚ ʦʩʝʥʥʝʤ ʩʝʤʝʩʪʨʝ ʢʫʨʩ çʈʘʜʠʘʮʠʦʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴè ʙʳʣ ʧʨʦʯʠʪʘʥ ʚʩʝʤ ʩʪʫʜʝʥʪʘʤ-ʧʷʪʠʢʫʨʩʥʠʢʘʤ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʚ ʩʠʣʫ ʦʙʲʝʢʪʠʚʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʚ ʙʠʙʣʠʦʪʝʢʝ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʷʤ ʢʘʬʝʜʨʳ ʫʜʘʣʦʩʴ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʷʜ ʤʝʪʦʜʠʯʝ-

ʩʢʠʭ ʫʢʘʟʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʩʜʝʣʘʥʥʳʭ ʜʦʟʠʤʝʪʨʦʤ [1]. ʉ ʙʦʣʝʝ ʩʣʦʞ-

ʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʩʪʫʜʝʥʪʘʤ ʧʦʟʚʦʣʠʣʠ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʎʝʥʪʨʝ ʛʠʛʠʝʥʳ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʛ. ɹʨʝʩʪʘ. ʅʘ ʙʘʟʝ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʎʝʥʪʨʘ 

ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʟʘʥʷʪʠʷ, ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʪʦ-

ʨr ʭ ʧʨʠʚʣʝʢʘʣʠʩʴ ʚʤʝʩʪʝ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʨʘʙʦʪʥʠʢʠ ʎʝʥʪʨʘ. ʅʘ ʪʦʪ 

ʤʦʤʝʥʪ ʫʞʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʨʘʜʠʦ-

ʥʫʢʣʠʜʘʤʠ ʧʦʯʚʳ, ʚʦʜʳ, ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʏʝʨʥʦʙʳʣʴʩʢʘʷ ʘʚʘʨʠʷ 1986 

ʛʦʜʘ ʚʳʚʝʣʘ ʠʟ ʟʦʥʳ ʟʘʢʨʳʪʦʩʪʠ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʩʥʘʱʝʥʠʝ ʣʘʙʦʨʘʪʦʨʠʡ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʙʳʣʦ ʥʝʜʦʩʪʘʪʦʯʥʳʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʨʦʤʝ ʜʦʟʠʤʝʪʨʦʚ ʥʘʰ ʫʥʠʚʝʨʩʠʪʝʪ ʠʟʳʩʢʘʣ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʧʨʠʦʙʨʝʩʪʠ ʧʝʨʚʳʡ ʨʘʜʠʦʤʝʪʨ ʈʀʉ ʕʅʂʆʅ-3, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʩʦ-

ʟʜʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ çʀʟʤʝʨʝʥʠʝ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷè. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʳ ʦʩʚʘʠʚʘʶʪ ʤʝʪʦʜʳ 

ʠʟʤʝʨʝʥʠʷ ʠ ʨʘʩʯʝʪʘ ʛʘʤʤʘ-ʘʢʪʠʚʥʦʩʪʠ Cs-137 ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ. 

ʋʩʪʘʥʦʚʢʘ ʜʦ ʩʠʭ ʧʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. 

ɺ 1991 ʛʦʜʫ ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʟʠʢʠ ɹʨɻʊʋ (ʪʦʛʜʘ ʝʱʝ ʧʦʣʠ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ) ɻʣʘʜʳʱʫʢ ɸ.ɸ. ʠ ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʏʦʧʯʠʮ ʅ.ʀ. 

ʧʨʦʰʣʠ ʥʘʫʯʥʫʶ ʩʪʘʞʠʨʦʚʢʫ ʚ ɺʳʩʰʝʡ ʰʢʦʣʝ ʈʘʚʝʥʩʙʫʨʛ-ɺʘʡʥʛʘʨʪʝʥ 

(ɻʝʨʤʘʥʠʷ). ɼʘʥʥʘʷ ʩʪʘʞʠʨʦʚʢʘ ʩʦʩʪʦʷʣʘʩʴ ʙʣʘʛʦʜʘʨʷ ʟʘʨʦʜʠʚʰʠʤʩʷ ʢʦʥ-

ʪʘʢʪʘʤ ʤʝʞʜʫ ʜʚʫʤʷ ʛʦʨʦʜʘʤʠ-ʧʦʙʨʘʪʠʤʘʤʠ ɹʨʝʩʪʦʤ ʠ ʈʘʚʝʥʩʙʫʨʛʦʤ, ʘ 

ʧʦʟʞʝ ʠ ʚʳʩʰʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʵʪʠʭ ʛʦʨʦʜʦʚ. 

ʀʥʠʮʠʘʪʦʨʦʤ ʩʪʘʞʠʨʦʚʢʠ ʥʘʰʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʷʚʣʷʣʩʷ ʨʝʢʪʦʨ ɺʳʩʰʝʡ 

ʰʢʦʣʳ ʈʘʚʝʥʩʙʫʨʛ-ɺʘʡʥʛʘʨʪʝʥ ɻ. ʎʠʙʦʣʴʜ, ʢʦʪʦʨʳʡ ʢʫʨʠʨʦʚʘʣ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʠʟʤʝ-

ʨʝʥʠʷ ʠʟʣʫʯʝʥʠʡ ʜʘʥʥʦʡ ʰʢʦʣʳ. ʉʦʪʨʫʜʥʠʢʠ ʢʘʬʝʜʨʳ ʩʨʘʟʫ ʞʝ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʜʠʦʘʢ-

ʪʠʚʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʦʯʚʳ ʠ ʛʨʠʙʦʚ, ʪʘʢ ʢʘʢ ʛʨʠʙʥʠʮʘ ʦʢʘʟʘʣʘʩʴ ʭʦʨʦʰʦ 

ʘʜʩʦʨʙʠʨʫʶʱʝʡ ʩʨʝʜʦʡ ʜʣʷ ʤʥʦʛʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʚʳʧʘʚʰʠʭ ʚ ʧʨʝʜʛʦʨʴ-

ʷʭ ɸʣʴʧ ʩ ʜʦʞʜʝʚʳʤʠ ʦʩʘʜʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʵʭʦʤ ʚʟʨʳʚʘ ʥʘ ʏʝʨʥʦ-

ʙʳʣʴʩʢʦʡ ɸʕʉ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʘʭ ʤʘʨʢʠ 

Canberra, ʦʙʦʨʫʜʦʚʘʥʥʳʭ NaJ(Ti)-ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʠ ʛʝʨʤʘʥʠʝʚʳʤ ʧʦ-

ʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʜʝʪʝʢʪʦʨʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʘʩʴ ʧʨʝʜʣʦʞʝʥʥʘʷ ʜʦ-

ʮʝʥʪʦʤ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ɹʨɻʊʋ ʏʦʧʯʠʮʝʤ ʅ.ʀ. ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʧʦʟʚʦʣʠʚʰʘʷ ʦʙʲʷʩʥʠʪʴ ʩʝʟʦʥʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʚ ʤʷʩʝ ʜʠʢʠʭ ʢʦʩʫʣʴ ʦʧʘʩ-

ʥʳʭ ʜʦʟ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɺʪʦʨʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʩʦʚʤʝʩʪ-

ʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʪʘʣʘ ʜʠʧʣʦʤʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʢʠ ɺʳʩʰʝʡ ʰʢʦʣʳ 

ʈʘʚʝʥʩʙʫʨʛ-ɺʘʡʥʛʘʨʪʝʥ ʉʘʙʠʥʳ ʉʘʤʤʝʪ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ 1992 ʛʦʜʫ ʥʘ ʢʘ-

ʬʝʜʨʝ ʬʠʟʠʢʠ ʥʘʰʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʦʚʤʝʩʪʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʦʡ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʏʦʧʯʠʮ ʅ.ʀ. ʠ ʧʨʦʬʝʩʩʦʨ ɺʳʩʰʝʡ ʰʢʦʣʳ ʈʘʚʝʥʩʙʫʨʛ-

ɺʘʡʥʛʘʨʪʝʥ ʈ. ʂʨʘʛʣʝʨ. ʅʘ ʦʩʥʦʚʝ ʚʳʜʚʠʥʫʪʳʭ ʛʠʧʦʪʝʟ [2] ʜʠʧʣʦʤʥʠʮʝ 

ʫʜʘʣʦʩʴ ʦʮʝʥʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʤʠʛʨʘʮʠʶ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʮʝ-

ʧʦʯʢʝ ʚʦʟʜʫʭïʧʦʯʚʘïʨʘʩʪʝʥʠʝïʞʠʚʦʪʥʦʝ [3]. 

ɺ 1993 ʛʦʜʫ ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʂʫʰʥʝʨ ʊ.ʃ. ʪʘʢʞʝ ʧʨʦʰʣʘ ʧʦʚʳʰʝ-

ʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ɺʳʩʰʝʡ ʰʢʦʣʝ ʈʘʚʝʥʩʙʫʨʛ-ɺʘʡʥʛʘʨʪʝʥ. ɺ ʭʦʜʝ ʩʪʘʞʠ-

ʨʦʚʢʠ ʦʥʘ ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʨʘʙʦʪʝ ʛʨʫʧʧʳ, ʠʟʫʯʘʶʱʝʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʨʘʜʠʦ-

ʥʫʢʣʠʜʘʤʠ ʣʝʩʥʳʭ ʧʦʯʚ, ʧʨʦʮʝʩʩʦʚ ʤʠʛʨʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚʛʣʫʙʴ ʧʦʯ-

ʚʳ, ʠʭ ʧʝʨʝʥʦʩ ʚ ʨʘʩʪʝʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳ-

ʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʪʘʪʴʠ [4, 5], ʩʜʝʣʘʥ ʜʦʢʣʘʜ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝ-

ʨʝʥʮʠʠ ʠ ʩʦʟʜʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ɹʨɻʊʋ çʀʩʩʣʝʜʦʚʘ-

ʥʠʝ ʩʧʝʮʠʬʠʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Cs-137 ʚ ʧʦʯʚʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʭè. ʈʘʙʦʪʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʨʘʜʠʦʤʝʪʨʝ ʈʋɻ çADANIè 91-ʄ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʫʜʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʙʳ ʧʦ ʯʝʪʳʨʝʤ ʨʘʜʠʦʥʫʢʣʠʜʘʤ: 

Cs-137, Ra-226, Th-232, ʂ-40. 
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ʂʨʦʤʝ ʨʘʩʰʠʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʥʘ ʢʘʬʝʜʨʝ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʩʥʘʱʝʥʠʶ ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʦʜʥʦʠʤʝʥʥʦʛʦ ʢʫʨʩʘ. ʅʘ ʧʝʨ-

ʚʦʤ ʵʪʘʧʝ ʙʳʣ ʠʟʜʘʥ ʨʷʜ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ, ʘ ʟʘʪʝʤ ʢʦʣʣʝʢʪʠʚ ʘʚʪʦ-

ʨʦʚ ʧʦʜʛʦʪʦʚʠʣ ʧʦʩʦʙʠʝ çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ: ʢʦʥʩʧʝʢʪ ʣʝʢʮʠʡ ʠ 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤè. ʇʦʩʦʙʠʝ ʙʳʣʦ ʠʟʜʘʥʦ ʜʚʘʞʜʳ ʚ 2005 ʠ 2012 ʛʦ-

ʜʘʭ. ɽʩʣʠ ʚ ʧʝʨʚʦʝ ʠʟʜʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʩʝʤʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʪʦ 

ʚʦ ʚʪʦʨʦʤ ʠʭ ʙʳʣʦ ʫʞʝ ʜʝʩʷʪʴ [6]. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʢʘʬʝʜʨʳ ʚʩʝʛʜʘ ʘʢʮʝʥʪʠ-

ʨʦʚʘʣʠ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʢʫʨʩʘ çʈʘʜʠʘʮʠ-

ʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʢ ʨʘʟʣʠʯʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. ʊʘʢ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʵʪʘʧʝ ʚʤʝʩʪʦ ʯʘʩʪʠ ʧʨʝʜʤʝʪʘ çɿʘʱʠʪʘ ʥʘʩʝʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1-74 05 01 çʄʝʣʠʦʨʘʮʠʷ ʠ ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦè ʙʳʣʘ ʚʚʝʜʝʥʘ 

ʜʠʩʮʠʧʣʠʥʘ çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʨʘʜʠʦʣʦʛʠʷè, ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʢʦʪʦʨʦʡ 

ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʝ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʨʘʥʝʝ [7]. 

ʂʨʦʤʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʢʠ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʠʤʝʶʱʝʛʦʩʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɼʘʣʝʝ ʧʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ ʥʝʢʦʪʦʨʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʱʝʨʙʦʤ, ʢʦʪʦʨʳʡ ʥʘʥʦʩʠʪ 

ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʘʥʥʳʝ 

ʦʙ ʫʨʦʚʥʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ, ʠʤʝʶʱʝʛʦ ʢʨʦʤʝ ʧʨʠʨʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʠ ʪʝʭʥʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʊʘʢʦʡ ʬʘʢʪʦʨ, ʢʘʢ ʧʨʦʩʪʦʝ ʧʨʦʞʠʚʘʥʠʝ 

ʚ ʜʦʤʝ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʦʙʣʫʯʝʥʠʶ ʯʝʣʦʚʝʢʘ, ʝʩʣʠ ʚ ʟʜʘ-

ʥʠʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʛʘʟʦʦʙʨʘʟʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ ʠ ʠʭ ʧʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ, ʘ 

ʪʘʢʞʝ, ʝʩʣʠ ʧʨʠ ʦʪʜʝʣʢʝ ʧʦʤʝʱʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘ-

ʣʳ, ʠʤʝʶʱʠʝ ʧʦʚʳʰʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ 

çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, ʚ ʥʘʯʘʣʝ ʩʝʤʝʩʪʨʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʧʨʦʚʝ-

ʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ. ʃʠʰʴ 16,3 % ʩʪʫʜʝʥʪʦʚ, ʦʧʨʦʰʝʥʥʳʭ ʥʘ ʩʪʨʦʠʪʝʣʴ-

ʥʦʤ ʬʘʢʫʣʴʪʝʪʝ, ʠ 14,3 % ï ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʟʥʘʶʪ ʫʨʦ-

ʚʝʥʴ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʚ ʩʚʦʝʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ. ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʩʪʫʜʝʥʪʘʤ ʩʪʨʦʠ-

ʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʟʤʝʨʠʪʴ ʤʦʱʥʦʩʪʴ ʵʢʩʧʦʟʠʮʠʦʥ-

ʥʦʡ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ ʢʚʘʨʪʠʨʘʭ, ʜʦʤʘʭ ʠʣʠ ʦʙʱʝʞʠʪʠʷʭ, ʛʜʝ ʦʥʠ 

ʧʨʦʞʠʚʘʶʪ. ʎʝʣʴ ʠʟʤʝʨʝʥʠʡ ï ʟʘʢʨʝʧʠʪʴ ʥʘʚʳʢʠ ʦʮʝʥʢʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙ-

ʩʪʘʥʦʚʢʠ, ʩʦʙʨʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʩʪʫʜʝʥʪʦʤ ʛʨʫʧʧʳ ʊʕɸ-7 ʂʫʣʠʢʦʚʩʢʠʤ ɼʤʠʪʨʠʝʤ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ çʆʧʨʝʜʝʣʝʥʠʝ ʜʦʟ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ, ʧʦʣʫʯʘʝ-

ʤʳʭ ʯʝʣʦʚʝʢʦʤ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚè, ʢʦʪʦʨʦʡ ʥʘ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʢʦʥʢʫʨʩʝ ʧʨʠʩʚʦʝʥʘ ʪʨʝʪʴʷ ʢʘʪʝʛʦʨʠʷ. ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ 

ʨʘʙʦʪʳ ï ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʬʦʥʘ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʜʦʥʘ ʚʦ ʚʩʝʭ ʧʦʤʝʱʝʥʠʷʭ 

ʠ ʧʨʠʥʠʤʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʕʪʦ 
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ʧʦʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʜʦʟʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʯʝʣʦʚʝʢʘ ʩʦ ʩʪʦʨʦʥʳ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʘʮʠʠ [8]. 

ʀʦʥʠʟʠʨʫʶʱʠʝ ʠʟʣʫʯʝʥʠʷ, ʢʘʢ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʦʢʨʫʞʘʶʱʠʝ ʥʘʩ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʟʘʯʘʩʪʫʶ ʥʝ ʪʦʣʴʢʦ ʥʝ ʙʝʟ-

ʨʘʟʣʠʯʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʚʨʝʜʥʳ. ʆʩʥʦʚʥʦʡ ʜʦʢʫʤʝʥʪ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝ-

ʣʘʨʫʩʴ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʚʦʟʜʝʡʩʪʚʠʝ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ï ʛʠʛʠ-

ʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ɻʅ 2.6.1.8-127-2000 çʅʦʨʤʳ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠè. ʅʦʨʤʠʨʦʚʘʥʠʝ ʠʦʥʠʟʠʨʫʶʱʠʭ ʠʟʣʫʯʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʥʝ-

ʩʢʦʣʴʢʠʤ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ï ʦʙʲʝʤʥʘʷ ʠʣʠ 

ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʚʦʟʜʫʭʝ, ʚʦʜʝ, ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ, 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʨʝʤ ʨʘʜʠʦʥʫʢʣʠʜʘʤ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʧʨʠʨʦʜʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ: Ra-226, Th-232, ʂ-40.  

ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʩʪʫʜʝʥʪʘʤ ʚʪʦʨʦʛʦ 

ʢʫʨʩʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʨʘʙʦʪʘ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ɹʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʝʢʪ, ʪʝʤʘ ʢʦʪʦʨʦʛʦ 

çʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʣʘʩʩʘè. ʎʝʣʴ 

ʨʘʙʦʪʳ ï ʧʨʦʚʝʜʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʳʨʴʷ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛ. ɹʨʝʩʪʘ ʩ ʮʝʣʴʶ 

ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʠ ʩʤʷʛʯʝʥʠʶ ʨʘʜʠʘʮʠʦʥʥʳʭ 

ʨʠʩʢʦʚ. ɺ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʷʪʩʷ ʠʟʤʝʨʝʥʠʷ ʦʨʛʘʥʘʤʠ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ (ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʈʋʇ çʉʝʨʪʠʟè). ɺ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦ-

ʨʷʜʢʝ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʚʳʜʘʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪ, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʳʚʘ-

ʝʪʩʷ, ʯʪʦ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʅʈɹ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. 

ʆʜʥʘʢʦ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʧʨʠʚʦ-

ʜʷʪʩʷ. ʉʪʫʜʝʥʪʳ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʫʜʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʧʨʦʙʘʭ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʤʘ-

ʪʝʨʠʘʣʦʚ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ. 

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʘʜʠʦʤʝʪʨʝ ʈʋɻ çADANIè 91-ʄ ʚ ʣʘʙʦ-

ʨʘʪʦʨʠʠ çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. ʈʝʟʫʣʴʪʘʪʳ ʅʀʈʉ ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʜʝʨʞʘʥʠʠ ʧʨʠʨʦʜʥʳʭ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ; ʫʣʫʯʰʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦ-

ʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʠʥʞʝʥʝʨʦʚ-ʩʪʨʦʠʪʝʣʝʡ); ʚʥʝʜʨʝʥʠʝ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ï ʧʦʣʫʯʝʥʠʝ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʦʟʦʚʳʭ ʥʘʛʨʫʟʦʢ 

ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʦʙʣʫʯʝʥʠʠ, ʧʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ 

ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ [9, 10]. ʉʥʠʞʝʥʠʝ ʜʦʟ ʨʘʜʠʘʮʠʠ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʦʛʨʘʥʠʯʝʥʠʝʤ ʦʙʣʫʯʝʥʠʷ ʦʪ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʤʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʦʞʠʚʘ-

ʥʠʝ ʣʶʜʝʡ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʪʫʙʝʨʢʫʣʝʟʦʤ, çʧʝʨʝʩʝʣʝʥʮʝʚè ʠʟ ʨʘʡʦʥʦʚ, ʟʘ-

ʛʨʷʟʥʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ, ʞʝʣʘʪʝʣʴʥʦ ʧʨʠ-
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ʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʠʨʦʜʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ ʨʘʜʠʦ-

ʥʫʢʣʠʜʘʤʠ. 

ʉʪʫʜʝʥʪʘʤʠ ʬʘʢʫʣʴʪʝʪʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʠ (ʥʳʥʝ 

ʬʘʢʫʣʴʪʝʪ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʵʢʦʣʦʛʠʠ) ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʝʱʝ ʦʜʠʥ ʧʨʦ-

ʝʢʪ. ʀʤʠ ʧʨʦʚʝʜʝʥʳ ʬʨʘʛʤʝʥʪʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳ-

ʣʘ ʠʟʤʝʨʝʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʤʘʪʝʨʠʘʣʘʭ. ʉʙʦʨ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʧʨʦʙ, ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʝ-

ʜʝʥʳ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 30108-94 çʄʘʪʝʨʠʘʣʳ ʠ ʠʟʜʝʣʠʷ ʩʪʨʦʠʪʝʣʴʥʳʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʜʠʦ-

ʥʫʢʣʠʜʦʚè (ʧʨʠʥʷʪ ʄʅʊʂʉ 17.06.2000). ɺ ʭʦʜʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʙʳʣ ʨʝʰʝʥ ʮʝʣʳʡ ʨʷʜ ʟʘʜʘʯ: ʠʟʫʯʝʥʳ ʦʩʥʦʚʳ ʨʘʜʠʦʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ; ʨʘʟʚʠʪʳ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʤʝʪʨʠʠ ʠ ʜʦ-

ʟʠʤʝʪʨʠʠ; ʘʢʪʠʚʠʟʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥ-

ʛʫ; ʫʩʚʦʝʥʳ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʪʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 
 

ʄʘʪʝʨʠʘʣ ɸ(Ra-226) ɸ(Th-232) A(K-40) ɸɻ ʬ, ɹʢ/ʢʛ 

ʂʘʦʣʠʥ 

(ɻʦʤʝʣʴʩʢʘʷ ʦʙʣ.) 
168Ñ34 20Ñ4 466Ñ93 236Ñ35 

ʂʘʦʣʠʥ 

(ʈʦʩʩʠʷ) 
71Ñ14 73Ñ15 900Ñ180 479Ñ67 

ɻʣʠʥʘ 

(ɹʨʝʩʪʩʢʘʷ ʦʙʣ.) 
21Ñ4 53Ñ10 618Ñ124 146Ñ18 

ɻʣʠʥʘ 

(ɺʠʪʝʙʩʢʘʷ ʦʙʣ.) 
124Ñ25 40Ñ8 1288Ñ258 293Ñ35 

ɻʨʘʥʠʪ (ʢʨʘʩʥʳʡ) 

(ʄʠʢʘʰʝʚʠʯʠ) 
51Ñ28 60Ñ20 1143Ñ450 221Ñ53 

ɻʨʘʥʠʪ (ʯʝʨʥʳʡ) 

(ʄʠʢʘʰʝʚʠʯʠ) 
160Ñ32 118Ñ24 1400Ñ280 445Ñ50 

ʂʠʨʧʠʯ (ʢʨʘʩʥʳʡ) 

(ʄʠʥʩʢ) 
37Ñ7 50Ñ10 652Ñ130 161Ñ19 

ʂʠʨʧʠʯ (ʢʨʘʩʥʳʡ) 

(ɹʨʝʩʪ) 
0 60Ñ23 70Ñ40 135Ñ63 

ʇʣʠʪʢʘ (ʢʝʨʘʤʠʯ.) 

(ʄʠʥʩʢ) 
120Ñ24 55Ñ11 306Ñ62 220Ñ28 

ʂʠʨʧʠʯ (ʩʠʣʠʢʘʪ) 

(ɹʨʝʩʪ) 
0 13Ñ3 1116Ñ682 117Ñ56 

ʂʝʨʘʤʟʠʪ 

(ʄʠʥʩʢ) 
125Ñ25 105Ñ21 1120Ñ224 361Ñ41 
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ʉ ʧʦʤʦʱʴʶ ʜʦʩʪʫʧʥʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʧʦʣ-

ʥʝʥ ʧʫʩʪʴ ʥʝʙʦʣʴʰʦʡ, ʥʦ ʟʘʢʦʥʯʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ. ɺ ʭʦʜʝ 

ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʙʳʣʠ ʟʘʪʨʦʥʫʪʳ ʚʦʧʨʦʩʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ. ʈʝʘʣʠʟʘʮʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ, 

ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ 

ʜʦʨʦʛè, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʣʠʷʥʠʠ ʥʝʢʦʪʦʨʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ [11]. 

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚ ʨʘʤʢʘʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ,  

ʨʘʡʦʥʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʇʣʠʪʢʘ  

ʙʝʪʦʥʥʘʷ 

ʪʨʦʪʫʘʨʥʘʷ 

ʂʘʤʥʠ  

ʙʦʨʪʦʚʳʝ 

ʙʝʪʦʥʥʳʝ 

ʇʝʩʯʘʥʦ-

ʛʨʘʚʠʡʥʘʷ 

ʩʤʝʩʴ 

ʇʝʩʦʢ ʑʝʙʝʥʴ 

ɹʨʝʩʪʩʢʠʡ ʨ-ʥ 57,3Ñ11,5 56,2Ñ11,2 100,8Ñ20,8 36,8Ñ7,4 ð 

ʛ. ɹʝʨʸʟʘ 42,9Ñ8,6 42,2Ñ8,5 72,1Ñ14,4 108,8Ñ21,8 109,8Ñ22,0 

ʛ. ɹʘʨʘʥʦʚʠʯʠ 83,3Ñ16,7 61,9Ñ12,4 109,8Ñ22,0 46,4Ñ9,3 ð 

ʛ. ɼʨʦʛʠʯʠʥ 91,5Ñ18,3 59,5Ñ12,0 ð 79,3Ñ15,9 ð 

ʛ. ɾʘʙʠʥʢʘ 75,8Ñ15,2 65,9Ñ13,2 ð 47,1Ñ9,4 ð 

ʛ. ʀʚʘʥʦʚʦ 50,2Ñ9,9 58,6Ñ11,7 111,2Ñ22,2 ð ð 

ʛ. ʂʦʙʨʠʥ 58,0Ñ11,6 48,9Ñ9,8 ð ð ð 

ʛ. ʃʫʥʠʥʝʮ 67,4Ñ13,5 60,2Ñ13,0 ð 44,5Ñ8,9 105,4Ñ21,1 

ʛ. ʃʷʭʦʚʠʯʠ ð ð 105,2Ñ31,8 71,8Ñ8,4 ð 

ʛ. ʄʠʢʘʰʝʚʠʯʠ 94,9Ñ19,0 ð 104,0Ñ20,8 66,8Ñ13,4 112,0Ñ22,4 

ʛ. ʇʠʥʩʢ ð 188,7Ñ37,7 103,3Ñ20,7 143,0Ñ30,7 140,1Ñ28,0 

ʛ. ʉʪʦʣʠʥ 84,8Ñ16,9 ð ð 120,2Ñ24,0 95,4Ñ19,1 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʪʠʧʦʚʳʝ ʧʣʘʥʳ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚʚʝʜʝʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ çɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʯʝʣʦʚʝʢʘè, ʯʘʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʜʠʩʮʠʧʣʠʥʘ çʈʘʜʠʘʮʠʦʥʥʘʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴè. ʅʘ ʣʝʢʮʠʷʭ ʩʪʫʜʝʥʪʳ ʫʟʥʘʶʪ ʦ ʩʠʩʪʝʤʝ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ʅʝʢʦʪʦʨʳʝ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʦʣʷ ʠʟʫʯʘʶʪʩʷ ʚ 
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ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʘʢʪʠʢʫʤʝ. ʆʜʥʘʢʦ ʫ ʩʪʫʜʝʥʪʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣ-

ʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʚ ʨʘʤʢʘʭ ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʃʘʙʦʨʘʪʦʨʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʧʦʣʥʠʣʘʩʴ ʥʦ-

ʚʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ: ʥʘʧʨʠʤʝʨ, ʛʘʤʤʘ-ʙʝʪʘ-ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʄʂʉ ɸʊ1315, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʚʳʩʦʢʦʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʙ ʧʦ 

ʤʥʦʛʠʤ ʨʘʜʠʦʥʫʢʣʠʜʘʤ. ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʣʷ 

ʦʩʥʘʱʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʫʥʢʪʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʣʫʯʘʝ ʚʦʟ-

ʥʠʢʰʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʪʘʢ ʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʢ-

ʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ. ʇʨʠʚʝʜʝʥʥʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʘʟʨʘʙʦʪ-

ʢʠ ʘʚʪʦʨʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʨʘʜʠʦʵʢʦʣʦʛʠʯʝ-

ʩʢʠʭ ʟʘʜʘʯ. 

ʈʘʙʦʪʘ ʩʪʫʜʝʥʯʝʩʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʈʘʜʠʘʮʠʦʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝè ʧʦʣʫʯʠʣʘ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʙʣʘʛʦʜʘʨʷ ʨʫʢʦʚʦʜ-

ʩʪʚʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ʠ ʠʥʪʝʨʝʩʫ ʩʪʫʜʝʥʪʦʚ ʢ ʧʨʝʜʣʘʛʘʝ-

ʤʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɺ ʭʦʜʝ ʟʘʥʷʪʠʡ ʠ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʵʢʦ-

ʣʦʛʠʠ, ʥʦ ʠ ʦʧʳʪ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʰʢʦʣʘʭ, 

ʮʝʥʪʨʘʭ ʜʝʪʝʡ ʠ ʤʦʣʦʜʝʞʠ, ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʬʦʨʤʘʣʴʥʦʛʦ ʠ ʥʝ-

ʬʦʨʤʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦʵʢʦʣʦʛʠʠ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳ-

ʰʝʥʠʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʥʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʷʚʣʝʥʠʷ ʧʦʟʠʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʚʝʜʫʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʜʝʨʞʢʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ, ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ [12]. 

ʇʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʡʩʪʚʫʶʪ ʧʨʠʦʙʨʝʪʝʥʠʶ ʚʳ-

ʧʫʩʢʥʠʢʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚʳʟʦʚʘʤ ʛʣʦʙʘʣʴʥʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʧʦʥʠʤʘʥʠʶ ʚ ʩʬʝʨʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʙʣʘʜʘ-

ʶʱʝʛʦ ʟʥʘʥʠʷʤʠ, ʥʘʚʳʢʘʤʠ, ʫʤʝʥʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʢʘʞʜʦʛʦ ʚ ʵʪʦʤ ʩʦʦʙʱʝʩʪʚʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʙʦ-

ʪʘʪʴ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʙʫʜʫʱʝʛʦ ʠʥʞʝʥʝʨʘ, ʟʘʢʨʝʧʠʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷ-

ʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʫʜʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʤ, ʠ 

ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʙʠʦʩʠʩʪʝʤʫ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʶʪʩʷ ʙʠʦ-

ʩʠʛʥʘʣʳ, ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʚʨʝ-

ʤʝʥʥʳʭ ʨʷʜʦʚ. ʇʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ ʠ ʚʦʟʤʦʞʥʘʷ 

ʪʝʤʘʪʠʢʘ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʣʘ-

ʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʙʠʦʩʠʛʥʘʣʳ, ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ. 
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ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʫʩʢʦʨʝʥʥʳʝ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʥʝʫʢʣʦʥʥʦʝ ʫʩʣʦʞʥʝʥʠʝ ʪʝʭʥʠʢʠ, ʪʨʝʙʫʝʪʩʷ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʠʥʞʝʥʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ [1]. ʈʝʯʴ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʠʜʝʪ ʦ ʚʥʝʜʨʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʘʢʪʠʚ-

ʥʭr, ʠʛʨʦʚʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦ-

ʚʝʜʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʙʫʜʫʱʠʡ ʠʥʞʝʥʝʨ ʜʦʣʞʝʥ ʟʥʘʢʦʤʠʪʴ-

ʩʷ ʫʞʝ ʥʘ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʢʘʤʴʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʦʣʞʝʥ ʚʢʣʶ-

ʯʘʪʴ ʨʘʙʦʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʨʝʘʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʘ ʚʩʝʛʜʘ ʙʳʣʠ ʠ ʝʩʪʴ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ ʚ ʣʘʙʦ-

ʨʘʪʦʨʠʷʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢ: 

- ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʪʫʜʝʥʪ ʦʙʫʯʘʝʪʩʷ ʧʨʘʢʪʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘ-

ʙʦʪʳ; 

- ʣʘʙʦʨʘʪʦʨʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʩʪʦʤ, ʛʜʝ ʩʪʫʜʝʥʪ ʠʟʫʯʘʝʪ ʥʦʚʳʝ, ʜʦ 
ʢʦʥʮʘ ʥʝʧʦʟʥʘʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʷʚʣʝʥʠʷ; 

- ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʪʫʜʝʥʪ ʥʝ ʪʦʣʴʢʦ ʟʘʢʨʝʧʣʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘ-
ʥʠʷ, ʥʦ ʠ ʫʯʠʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʚʘʪʴ ʥʦʚʳʝ, ʨʝʘʣʠʟʫʷ ʧʨʠʥʮʠʧ çʦʙʫ-

ʯʝʥʠʝ ʯʝʨʝʟ ʠʩʩʣʝʜʦʚʘʥʠʝè; 

- ʣʘʙʦʨʘʪʦʨʥʳʝ ʢʫʨʩʳ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʘ ʧʦʥʠʤʘʥʠʝ 
ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ; 

- ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʩʪʠʤʫʣʠʨʫʶʪ ʪʚʦʨʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ; 

- ʫʯʝʙʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ï ʵʪʦ ʪʦ ʤʝʩʪʦ, ʛʜʝ ʫ ʩʪʫʜʝʥʪʘ ʬʦʨʤʠʨʫʝʪʩʷ 

ʚʣʝʯʝʥʠʝ ʢ ʠʥʞʝʥʝʨʥʦʤʫ ʜʝʣʫ. 

ʆʜʥʘʢʦ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʠ ʫʜʦʨʦʞʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʩʪʘʣʦ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʦʩʥʘʱʘʪʴ ʣʘʙʦʨʘʪʦʨʠʠ ʪʨʝʙʫʝʤʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ ʠʭ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʟʘʤʝʥʝ ʨʝ-

ʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ, ʧʨʠʝʤʣʝʤ ʪʦʣʴʢʦ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʧʨʦʩʪʳʭ ʫʩʪʨʦʡʩʪʚ. ɺ ʩʣʫʯʘʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʩ ʠʭ ʩʪʨʫʢʪʫʨʥʦ-

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʪʨʫʜʥʦ ʩʦʟʜʘʪʴ ʠʭ ʘʜʝʢʚʘʪʥʫʶ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʨʠʬʠʢʘʮʠʶ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ 

ʤʦʜʝʣʝʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʥʘ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʯʪʦ, ʦʜʥʘʢʦ, 

ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʤʥʦʛʠʝ ʧʨʦʙʣʝ-

ʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʨʝʰʘʶʪʩʷ, ʠʩʧʦʣʴʟʫʷ ʘʥʪʨʦ-

ʧʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʘʤ ʩʪʫʜʝʥʪ (ʝʛʦ ʦʨʛʘʥʠʟʤ) ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʦʞʥʫʶ ʩʠ-

ʩʪʝʤʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʠʢʨʦʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʩʝʥʩʦʨʥʦʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʢʦʤ-

ʧʘʢʪʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦ-

ʥʘʣɹʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʌʉ) ʯʝʣʦʚʝʢʘ - ʦʧʝʨʘʪʦʨʘ, ʥʝ ʥʘʨʫʰʘʷ ʝʛʦ ʰʪʘʪʥʳʡ 
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ʨʝʞʠʤ ʨʘʙʦʪʳ [2, 3]. ʇʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʚʳʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʙʠʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʪʫʜʝʥʪ ʠʛʨʘʝʪ ʜʚʦʷʢʫʶ ʨʦʣʴ, ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʷʚʣʷʷʩʴ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʤ, ʠ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʪʫʜʝʥʪ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʝ ʌʉ (ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ), ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʚʦʟʤʫʱʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙ-

ʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.  

 

 
 

ʈʠʩ. 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʙʠʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʧʦʚʘʷ ʩʭʝ-

ʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʩʣʦʞʥʦʩʪʴ ʦʙʲʝʢʪʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʦʙ-

ʨʘʙʦʪʢʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ ʤʝʪʦʜʳ ʠ ʪʝʭʥʠʢʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʠʟʫʯʘʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʫʨʩʘʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʙʠʦʩʠʛʥʘʣʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʦʮʝʥʢʘ ʌʉ ʯʝʣʦʚʝʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʠʦʩʠʛʥʘʣʦʚ ʢʘʨʜʠʦ-

ʮʠʢʣʘ (ʕʂɻ ʠ ʩʬʠʛʤʦʛʨʘʤʤʘ). 

ʅʘ ʨʠʩ. 2 ʫʢʘʟʘʥʳ ʥʝʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʩʠʛʥʘʣʦʚ ʚ ʚʠʜʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʜʣʷ ʦʮʝʥʢʠ ʌʉ ʯʝʣʦʚʝʢʘ, ʜʠʘʛʥʦʩʪʠ-

ʢʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʚ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤʘʭ. 
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ʈʠʩ. 2. ʇʨʠʤʝʨ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʩʠʛʥʘʣʦʚ 

 

ɺʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʠʤʧʦʨʪʥʳʝ ʢʦʤ-

ʧʣʝʢʪʫʶʱʠʝ, ʪʦ ʥʘʠʙʦʣʴʰʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʢʦʤʧʣʝʢʩ 

ʥʘ ʦʩʥʦʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʬʠʨʤʳ National Instruments. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʙʠʦʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʩʦʟʜʘʥ ʥʘ ʢʘʬʝʜʨʝ ʩʠ-

ʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ɽʛʦ ʜʦʩʪʦʠʥ-

ʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʧʦʟʚʦ-

ʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʙʳʩʪʨʫʶ ʨʝʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ, ʘ ʤʝ-

ʪʦʜʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ LabVIEW, 

ʩʦʚʤʝʩʪʥʦ ʩ ʙʦʛʘʪʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʧʨʦʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʜʘʥʥʳʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʯʘʩʪʴ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʳ. 

ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʦ ʬʦʪʦ ʜʘʪʯʠʢʦʚ EPIC ʬʠʨʤʳ Plessey 

Semiconductors ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʕʂɻ ʠ ʩʬʠʛʤʦʛʨʘʤʤʳ [4]. 
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ʈʠʩ. 3. ɼʘʪʯʠʢʠ (ʚʚʝʨʭʫ) ʠ ʩʲʝʤ ʙʠʦʩʠʛʥʘʣʦʚ (ʚʥʠʟʫ) 

 

ɼʣʷ ʩʥʷʪʠʷ ʦʜʥʦʛʦ ʦʪʚʝʜʝʥʠʷ ʕʂɻ ʥʫʞʥʳ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʜʘʪʯʠʢʘ, 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʭʝʤʝ. ʉʬʠʛʤʦʛʨʘʤʤʘ ʨʝʛʠʩʪʨʠʨʫʝʪ-

ʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʪʯʠʢʘ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ MAX30100. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʦʚʳʝ 

ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʨʝʘʣʴ-

ʥʳʭ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʉʧʝʢʪʨ ʵʪʠʭ ʟʘʜʘʯ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢ, ʥʘʯʠʥʘʷ ʩ ʘʣ-

ʛʦʨʠʪʤʦʚ ʬʠʣʴʪʨʘʮʠʠ ʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʘʣʴʥʳʭ ʟʘʰʫʤʣʝʥʥʳʭ ʩʠʛ-

ʥʘʣʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʨʘʙʦʪʘʤʠ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ [5-8]. ʇʨʠʤʝʨʳ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʠʦʩʠʛʥʘʣʦʚ ʧʨʠʚʝʜʝʥʳ 

ʥʘ ʨʠʩ. 4. 
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ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʌʉ 

ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴ-

ʥʦʩʪʠ ʨʘʙʦʪʳ ʩʣʦʞʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʌʉ ʯʝʣʦ-

ʚʝʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʵʥʪʨʦʧʠʡʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʩʪʫ-

ʜʝʥʪʳ ʧʨʠʤʝʥʷʶʪ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ. ʀʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚ-

ʣʷʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʙʠʦʩʠʛʥʘʣʦʚ ʢʘʨʜʠʦʮʠʢʣʘ. 

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʠʛʥʘʣʳ ʕʂɻ, ʬʦʪʦ- ʠʣʠ ʧʣʝʪʠʟʤʦʛʨʘʤʤʳ. ʇʨʝʜʚʘʨʠʪʝʣʴ-

ʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʳʜʝʣʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚʢʣʶʯʘʝʪ ʬʠʣʴʪʨʘʮʠʶ ʠ ʫʜʘʣʝʥʠʝ 

ʪʨʝʥʜʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʥʪʨʦʧʠʠ ʷʚʣʷʝʪʩʷ ʥʘ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ (ʵʥʪʨʦʧʠʡʥʳʡ ʤʝʪʦʜ ʘʥʘ-

ʣʠʟʘ ʜʘʥʥʳʭ). ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʦʩʪʦʷʥʠʠ ʘʢʪʠʚʥʦʛʦ ʙʦʜʨʩʪʚʦʚʘ-

ʥʠʷ ʯʝʣʦʚʝʢʘ ʬʦʨʤʘ ʙʠʦʩʠʛʥʘʣʦʚ ʙʦʣʝʝ ʭʘʦʪʠʯʥʘ, ʯʝʤ ʚ ʩʦʩʪʦʷʥʠʠ ʫʩʪʘʣʦ-

ʩʪʠ ʠʣʠ ʚ ʧʝʨʠʦʜ ʩʥʘ. ɺ ʧʝʨʠʦʜ ʩʥʘ ʬʨʘʛʤʝʥʪʳ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʙʦʣʝʝ ʧʦ-

ʭʦʞʠ ʦʜʠʥ ʥʘ ʜʨʫʛʦʡ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʷ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʥʪʨʦʧʠʡʥʦʛʦ ʤʝʪʦʜʘ ʩʪʫʜʝʥʪʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦ-

ʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʵʥʪʨʦʧʠʶ ʧʦ ʙʠʦʩʠʛʥʘʣʘʤ (ʨʠʩ. 5). 

ɸʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ (ʨʝʛʫʣʷʨʥʦʩʪʠ) ʩʠʩʪʝʤʳ ʚʢʣʶ-

ʯʘʝʪ ʩʣʝʜʫʶɦ ʠʝ ʰʘʛʠ: 

1. ʈʝʛʠʩʪʨʘʮʠʷ ʙʠʦʩʠʛʥʘʣʦʚ; 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʠ ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ; 

3. ʆʮʝʥʢʘ ʨʝʛʫʣʷʨʥʦʩʪʠ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʥʘ ʦʩʥʦʚʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠ-

ʙʣʠʞʝʥʥʦʡ ʵʥʪʨʦʧʠʠ; 

4. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ ʵʥʪʨʦʧʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʵʥ-

ʪʨʦʧʠʡʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʝʛʫʣʷʨʥʦʩʪʠ; 

5. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʟʠʮʠʡ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʵʥʪʨʦʧʠʠ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʚ ʘʣʛʦʨʠʪʤʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʨʳ ʙʣʠ-

ʟʦʩʪʠ ʠ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʦʜʩʪʚʘ ʧʘʪʪʝʨʥʦʚ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ (ʨʠʩ. 6). 

 

 
 

ʈʠʩ. 6. ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ 
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ʈʠʩ. 5. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʚʳʯʠʩʣʝʥʠʷ ʵʥʪʨʦʧʠʠ 
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ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʟʘʜʘʯʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʙʦʨʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ: m ï ʨʘʟʤʝʨʘ ʚʨʝʤʝʥʥʦʛʦ ʦʢ-

ʥʘ; r ï ʜʦʧʫʩʢʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʭʦʜʩʪʚʘ (ʨʝʛʫʣʷʨʥʦʩʪʠ) ʚʝʢʪʦʨʦʚ; N ï 

ʜʣʠʥʳ ʠʩʭʦʜʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ; ʢʦʥʪʨʦʣʴʥʳʭ ʵʥʪʨʦʧʠʡʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ. 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 7, ʧʝʨʝʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʳʯʠʩʣʝʥʠʝʤ ʧʨʠʙʣʠ-

ʞʝʥʥʦʡ ʵʥʪʨʦʧʠʠ (ApEn) ʩʪʫʜʝʥʪʫ ʥʫʞʥʦ ʟʘʜʘʪʴ ʚʳʙʦʨʢʫ ʠʟ ʩʠʛʥʘʣʘ, ʦʢʥʦ 

(m) ʠ ʙʣʠʟʦʩʪʴ (r). 

 

 
 

ʈʠʩ. 7. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ 

 
ʂʨʦʤʝ ʪʦʛʦ, ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ ʟʘʜʘʯʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʵʥʪʨʦʧʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷ-

ʥʠʡ. 

ɺ ʮʝʣʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʙʠʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʧʦʭʫ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʫʩʠʣʝʥʠʷ ʨʦʣʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦ-

ʩʪʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ, ʨʘʟʚʠʚʘʷ ʪʚʦʨʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ 

ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʧʦʠʩʢʝ, ʬʦʨʤʠʨʫʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʩʪʦʷʥʥʦʤ ʦʙʥʦʚ-

ʣʝʥʠʠ ʟʥʘʥʠʡ. ɸ ʨʘʙʦʪʘ ʩ ʨʝʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʨʝʘʣʴʥʳʤʠ ʧʨʦʮʝʩ-

ʩʘʤʠ ʦʙʝʩʧʝʯʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʳʩʪʨʫʶ ʘʜʘʧʪʘʮʠʶ ʚʳʧʫʩʢʥʠʢʘ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

 

1. Buldakova, T.I., Suyatinov, S.I. The Signiýcance of Interdisciplinary 

Projects in Becoming a Research Engineer. ï In: Smirnova, E.V., Clark, R.P. 

(eds.) Handbook of Research on Engineering Education in a Global Context. ï 

Hershey, IGI Global. ï 2019. ï Pp. 243-253. 

2. ɹʫʣʜʘʢʦʚʘ, ʊ.ʀ., ʂʦʙʣʦʚ, ɸ.ɺ., ʉʫʷʪʠʥʦʚ, ʉ.ʀ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦʚʤʝʩʪʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʙʠʦʩʠʛʥʘ-

ʣʦʚ // ʇʨʠʙʦʨʳ ʠ ʩʠʩʪʝʤʳ. ʋʧʨʘʚʣʝʥʠʝ, ʢʦʥʪʨʦʣʴ, ʜʠʘʛʥʦʩʪʠʢʘ. ï 2008. ï  

ˉ 6. ï ʉ. 41-46. 



 
 

97 

3. ʇʨʦʛʨʘʤʤʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʠʦ-

ʩʠʛʥʘʣʦʚ / ʊ.ʀ. ɹʫʣʜʘʢʦʚʘ, ɺ.ʀ. ɻʨʠʜʥʝʚ, ʂ.ʀ. ʂʠʨʠʣʣʦʚ, ɸ.ɺ. ʃʘʥʮʙʝʨʛ, 

ʉ.ʀ. ʉʫʷʪʠʥʦʚ // ɹʠʦʤʝʜʠʮʠʥʩʢʘʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ. ï 2009. ï ˉ 1. ï  

ʉ. 71-77. 

4. Biswas, A., Sarthak, P. Smart Collar Short range signal triangulation 

for animal monitoring // International Journal of Advanced Research. ï 2016. ï 

Vol. 4, No. 1. ï P. 1528- 1535. 

5. ɸʥʠʱʝʥʢʦ, ɺ.ʉ., ɹʫʣʜʘʢʦʚʘ, ʊ.ʀ., ɼʦʚʛʘʣʝʚʩʢʠʡ, ʇ.ʗ., ʃʠʬʰʠʮ, ɺ.ɹ., 

ɻʨʠʜʥʝʚ, ɺ.ʀ., ʉʫʷʪʠʥʦʚ, ʉ.ʀ. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚʠʨʪʫʘʣʴʥʦʛʦ ʮʝʥ-

ʪʨʘ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ // ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ï 2009. ï 

ˉ 12. ï ʉ. 59-64. 

2. ɹʫʣʜʘʢʦʚʘ, ʊ.ʀ., ʉʫʷʪʠʥʦʚ, ʉ.ʀ. ʈʘʟʨʘʙʦʪʢʘ ʘʜʝʢʚʘʪʥʳʭ ʤʦʜʝʣʝʡ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ // ɸʚʪʦʤʘʪʠʟʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ. ï 2019. ï ̄  8. ï ʉ. 367-373. 

3. Buldakova, T.I. Cybersecurity Risks Analyses at Remote Monitoring 

of Objectôs State. ï In: Kravets A., Bolshakov A., Shcherbakov M. (eds) Cyber-

Physical Systems: Industry 4.0 Challenges. Studies in Systems, Decision and 

Control, vol. 260. ï DOI: 10.1007/978-3-030-32648-7_15 

4. ʉʫʷʪʠʥʦʚ, ʉ.ʀ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ // ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʪʝʭʥʠʢʝ ʠ ʪʝʭʥʦʣʦʛʠʷʭ ï ʄʄʊʊ. ï 

2019. ï ˉ 10. ï ʉ. 107-111. 

 

 

 

 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ SCRUM  

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ 
 

ʅ.ɺ. ʉʘʚʚʠʥ, ʊ.ɸ. ʏʠʢʠʥʘ, 

ʩʪʫʜʝʥʪ rʢʘʬʝʜʨ rʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ, 

ʬʘʢʫʣʴʪʝʪʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

e-mail: Savvin.Nikitan@gmail.ru; Chikina.Tanya99@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʠ ʣʶʙʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ, ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʨʦʜʘ 

ʠʥʥʦʚʘʮʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʳʧʫʩʢʘʝʤʳʭ ʢʘʜʨʦʚ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʆʜʥʦʡ ʠʟ ʧʨʝʜ-

ʣʦʞʝʥʥʳʭ ʤʝʪʦʜʠʢ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʦʣʦʛʠʷ SCRUM ʠ 

ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ SCRUM ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Agile, Scrum, ʵʬʬʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ.  

 

https://doi.org/10.1007/978-3-030-32648-7_15
mailto:Savvin.Nikitan@gmail.ru
mailto:Chikina.Tanya99@mail.ru


 
 

98 
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to improve effectiveness of technical university training 
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Abstract. Modern education, like any industrial engineering and technical in-

dustry, requires introduction of some kind of innovation to improve the quality 

of services provided, as well as to improve the qualification of graduates. This is 

necessary to increase the level of technological development of the country. One 

of the proposed methods in this article will consider the SCRUM methodology 

and clearly demonstrate the application of the SCRUM methodology to improve 

the effectiveness of teaching in technical universities. 

Keywords: Agile, Scrum, effective learning, initiative. 

 

SCRUM ï ʤʝʪʦʜʦʣʦʛʠʷ ʛʠʙʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ (Agile), ʰʠ-

ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʚʩʝʤʫ ʤʠ-

ʨʫ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʛʠʝ ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʦʙʫʯʘʶʱʠʝ ʨʘʙʦʪʝ ʧʦ 

SCRUM ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ Agile-ʧʨʘʢʪʠʢʘʤ, ʧʦʣʫʯʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʘʢʢʨʝʜʠʪʘʮʠʶ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʤʠʨʦʚʳʤʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ IT-ʛʠʛʘʥʪʘʤʠ: 

Yandex, Mail.ru, GeekBrains. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭ ʠʣʠ ʠʥʳʭ 

Agile-ʧʨʘʢʪʠʢ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ SCRUM ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ, ʯʪʦ ʪʘʢʦʝ SCRUM, ʥʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʥʦʚ-

ʥʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʤʘʥʠʬʝʩʪʦʚ Agile, ʥʘ ʢʦʪʦʨʳʭ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʵʪʦʪ ʤʝ-

ʪʦʜ: 

ǒ  ʣʶʜʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʦʤʘʥʜʦʡ ʚʘʞʥʝʝ ʧʨʦʮʝʩʩʦʚ ʠ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ; 

ǒ  ʨʘʙʦʪʘʶʱʠʡ ʧʨʦʜʫʢʪ ʚʘʞʥʝʝ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

ǒ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʟʘʢʘʟʯʠʢʦʤ ʚʘʞʥʝʝ ʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʢʦʥʪʨʘʢʪʘ; 

ǒ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʘʞʥʝʝ ʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʧʣʘʥʫ. 

SCRUM ʧʦʤʦʛʘʝʪ ʚʳʩʪʨʘʠʚʘʪʴ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʚ ʢʦʤʘʥʜʝ. ʂʣʘʩʩʠ-

ʯʝʩʢʘʷ SCRUM-ʢʦʤʘʥʜʘ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʩ 3 ʨʘʟʣʠʯʥʳʤʠ 

ʨʦʣʷʤʠ: ɺʣʘʜʝʣʝʮ ʧʨʦʜʫʢʪʘ, ʉʢʨʘʤ-ʤʘʩʪʝʨ ʠ ʂʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʢʠ.  

ɺʣʘʜʝʣʝʮ ʧʨʦʜʫʢʪʘ, ʠʣʠ ProductOwner, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʨʫ-

ʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʝʢʪʘ (ProjectManager). ʕʪʦ ï ʯʣʝʥ ʢʦʤʘʥʜʳ, ʢʦʪʦʨʳʡ ʯʝʪʢʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ, ʯʪʦ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʘʣʠʟʫʝʤʳʡ ʧʨʦʜʫʢʪ ʠ ʢʘʢʠʤ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ. ʆʥ ʥʘʧʨʘʚʣʷʝʪ ʢʦʤʘʥʜʫ ʨʘʟʨʘʙʦʪʯʠ-

ʢʦʚ ʠ ʨʘʙʦʪʘʝʪ ʚʤʝʩʪʝ ʩ ʥʝʡ ï ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʨʝʜʝʣʷʝʪ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʤʝʞʜʫ ʧʝʨʩʦʥʘʣʦʤ ʠ ʧʨʦʚʝʨʷʝʪ ʭʦʜ ʠʭ 

ʚʳʧʦʣʥʝʥʠʷ. 
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ɿʘʜʘʯʝʡ SCRUM-ʤʘʩʪʝʨʘ ʷʚʣʷʝʪʩʷ ʚʳʩʪʨʘʠʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʚʩʝʤʠ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʳ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ ʟʘ ʤʝʪʦ-

ʜʠʯʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʠ ʧʦʣʥʦʮʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʤʝʪʦʜʠʢʠ SCRUM. ɺ 

ʩʚʦʝʤ ʨʦʜʝ ʵʪʦ ï ʥʘʩʪʘʚʥʠʢ, ʢʦʪʦʨʳʡ ʤʦʪʠʚʠʨʫʝʪ ʚʩʝʭ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʊʝʦʨʝʪʠ-

ʯʝʩʢʠ ʦʥ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʘ, ʥʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʵʪʘ ʨʦʣʴ ʯʘʱʝ ʚʩʝʛʦ ʩʦʚʤʝʱʝʥʘ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʜʦʣʞʥʦʩʪʴʶ. 

ʂʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʢʠ ï ʵʪʦ ʟʘʤʦʪʠʚʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ, ʢʦʪʦʨʳʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ɺʩʝ ʯʣʝʥʳ ʢʦʤʘʥʜʳ ʨʘʟ-

ʨʘʙʦʪʢʠ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳ (ʣʠʢʚʠʜʠʨʦʚʘʥ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ busfactor), ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ ʜʨʫʛ ʜʨʫʛʫ ʚ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʠ ʥʝ ʟʘʪʦʨʤʘ-

ʞʠʚʘʪʴ ʨʘʙʦʪʫ ʧʨʠ ʬʦʨʩ-ʤʘʞʦʨʘʭ. ʂʦʤʘʥʜʘ ʥʝʩʝʪ ʢʦʣʣʝʢʪʠʚʥʫʶ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʶ ʨʘʙʦʪʫ. 

ɹʵʢʣʦʛ ʧʨʦʜʫʢʪʘ ï ʵʪʦ ʩʧʠʩʦʢ ʚʩʝʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʦʠʪ ʚʳʧʦʣ-

ʥʠʪʴ ʢʦʤʘʥʜʝ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʨʘʥʞʠʨʦʚʘʥʥʳʝ ʧʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ. ʆʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʩʪʘʚʣʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ɹʵʢʣʦʛʘ ʣʝʞʠʪ ʥʘ 

ʚʣʘʜʝʣʴʮʝ ʧʨʦʜʫʢʪʘ. 

ɹʵʢʣʦʛ ʩʧʨʠʥʪʘ ï ʵʪʦ ʯʘʩʪʴ ʩʧʠʩʢʘ ʟʘʜʘʯ ʠʟ ɹʵʢʣʦʛʘ ʧʨʦʜʫʢʪʘ, ʢʦʪʦ-

ʨʳʡ ʢʦʤʘʥʜʘ ʨʝʘʣʠʟʫʝʪ ʚ ʪʝʯʝʥʠʝ ʩʧʨʠʥʪʘ ʢʘʢ ʯʝʪʢʦ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʪʨʝʟʢʘ 

ʚʨʝʤʝʥʠ. ɺ ʙʵʢʣʦʛʝ ʩʧʨʠʥʪʘ, ʢʘʢ ʠ ʚ ʙʵʢʣʦʛʝ ʧʨʦʜʫʢʪʘ ʩʪʘʚʠʪʩʷ ʢʦʥʢʨʝʪʥʘʷ 

ʮʝʣʴ (ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʩʧʨʠʥʪʝ?). 

ɺʘʞʥʦ, ʯʪʦ ʚ ʢʦʥʮʝ ʩʧʨʠʥʪʘ, ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴʩʷ ʧʦʣʥʦʩʪʴʶ ʛʦʪʦʚʳʡ ʤʠʥʠ 

ʧʨʦʜʫʢʪ, ʵʣʝʤʝʥʪ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʙʵʢʣʦʛ 

ʩʧʨʠʥʪʘ ʧʦʧʘʜʘʶʪ ʪʦʣʴʢʦ ʯʝʪʢʦ ʧʦʩʪʘʚʣʝʥʥʳʝ ʠ ʦʩʫʱʝʩʪʚʠʤʳʝ ʟʘ ʠʪʝʨʘ-

ʮʠʶ ʩʧʨʠʥʪʘ ʟʘʜʘʯʠ. ɼʣʷ ʦʮʝʥʢʠ ʛʦʪʦʚʥʦʩʪʠ ʟʘʜʘʯʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʭʝʤʘ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʝʡ SMART. 

ʀʥʢʨʝʤʝʥʪ ʧʨʦʜʫʢʪʘ ï ʵʪʦ ʩʧʠʩʦʢ ʟʘʚʝʨʰʝʥʥʳʭ ʟʘʜʘʯ ʠʟ ɹʵʢʣʦʛʘ 

ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʟʘ ʧʨʦʰʝʜʰʠʝ ʩʧʨʠʥʪʳ. ʇʦʢʘʟʳʚʘʝʪ 

ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ ʚʳʧʦʣ-

ʥʝʥʥʳʝ ʟʘʜʘʯʠ ʧʦʩʣʝʜʥʝʛʦ ʩʧʨʠʥʪʘ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʩʧʨʠʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʥʦʚʦʛʦ ʩʧʨʠʥʪʘ. 

ʆʥʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ, ʢʦʪʦʨʳʡ ʢʦʤʘʥʜʘ 

ʜʦʣʞʥʘ ʙʫʜʝʪ ʚʳʧʦʣʥʠʪʴ ʟʘ ʧʣʘʥʠʨʫʝʤʳʡ ʩʧʨʠʥʪ. ɺ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ ʢʦʤʘʥʜʘ ʚʳʙʠʨʘʝʪ ʩʘʤʳʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʟ ɹʵʢʣʦʛʘ ʧʨʦ-

ʜʫʢʪʘ, ʜʘʣʝʝ ʨʘʟʙʠʚʘʝʪ ʠʭ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ. ɺʣʘʜʝʣʝʮ ʧʨʦʜʫʢʪʘ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʢʦʤʘʥʜʝ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʮʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳ-

ʧʦʣʥʝʥʳ ʟʘ ʵʪʦʪ ʩʧʨʠʥʪ, ʥʦ ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʦ ʟʘʜʘʯʠ ʚʢʣʶʯʠʪʴ ʚ ʙʵʢʣʦʛ 

ʩʧʨʠʥʪʘ, ʚʳʙʠʨʘʝʪ ʢʦʤʘʥʜʘ. ʂʦʤʘʥʜʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʜʘʝʪ ʪʦʪ ʦʙʲʝʤ ʨʘ-

ʙʦʪʳ, ʢʦʪʦʨʳʡ ʦʥʘ ʨʝʘʣʴʥʦ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʟʘ ʠʪʝʨʘʮʠʶ. 

ɽʞʝʜʥʝʚʥʳʝ ʩʪʝʥʜʘʧʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʚʦʜʷʪʩʷ ʚ ʢʦʥʮʝ ʠʣʠ ʥʘʯʘʣʝ 

ʨʘʙʦʯʝʛʦ ʜʥʷ, ʩʪʨʦʛʦ ʚ ʦʜʥʦ ʠ ʪʦʞʝ ʚʨʝʤʷ. ʂʘʞʜʳʡ ʯʣʝʥ ʢʦʤʘʥʜʳ ʨʘʩʩʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʦʥ ʩʜʝʣʘʣ ʟʘ ʧʨʦʰʝʜʰʠʡ ʜʝʥʴ ʠ ʯʪʦ ʧʣʘʥʠʨʫʝʪ ʩʜʝʣʘʪʴ 

ʩʝʛʦʜʥʷ ʠʣʠ ʟʘʚʪʨʘ, ʝʩʪʴ ʣʠ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʧʫʪʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯ, ʠ ʢʘ-
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ʢʘʷ ʧʦʤʦʱʴ ʝʤʫ ʥʝʦʙʭʦʜʠʤʘ. ɺʩʪʨʝʯʘ ʜʣʠʪʩʷ ʥʝ ʙʦʣʝʝ 15 ʤʠʥʫʪ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʫʯʘʩʪʥʠʢʠ ʜʝʣʷʪʩʷ ʪʦʣʴʢʦ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʈʘʟʨʘʙʦʪʢʘ ï ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜʳ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʦʥʘ ʚʳʧʦʣʥʷʝʪ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʠʟ ʪʝʢʫʱʝʛʦ ɹʵʢʣʦʛʘ ʩʧʨʠʥʪʘ. ɻʣʘʚʥʦʝ ʧʨʘʚʠʣʦ: ʥʝʣʴ-

ʟʷ ʤʝʥʷʪʴ ʩʦʩʪʘʚ ɹʵʢʣʦʛʘ ʩʧʨʠʥʪʘ. ʆʩʪʘʥʦʚʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʩʧʨʠʥʪʘ 

ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʮʝʣʴ ʩʧʨʠʥʪʘ ʧʦʪʝʨʷʣʘ ʩʚʦʶ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʚʦʜʠʪʩʷ ʨʝʪʨʦʧʝʨʩʧʝʢʪʠʚʘ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʠʟʦ-

ʰʝʜʰʝʛʦ, ʘ ʜʘʣʝʝ ʢʦʤʘʥʜʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʩʧʨʠʥʪʘ. 

ʆʙʟʦʨ ʩʧʨʠʥʪʘ ï ʚʩʪʨʝʯʘ ʢʦʣʣʝʢʪʠʚʘ ʜʣʷ ʦʙʟʦʨʘ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦ-

ʪʳ, ʥʘʤʝʯʝʥʥʦʡ ʥʘ ʩʧʨʠʥʪ. ɺ ʭʦʜʝ ʦʙʟʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞ-

ʥʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ɹʵʢʣʦʛ ʧʨʦʜʫʢʪʘ. 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʘʧʨʷʤʫʶ ʧʦʦʙʱʘʪʴʩʷ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʦʜʫʢʪʘ, ʫʯʝʩʪʴ ʠʭ ʪʨʝʙʦʚʘʥʠʷ ʠ ʟʘʤʝʯʘʥʠʷ ʧʦ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ï ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʝʥʥʫʶ ʨʘʙʦʪʫ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʦʥʘ ʦʞʠʜʘʥʠʷʤ 

ʠʣʠ ʥʝʪ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʭʦʜʘ ʧʨʦʝʢʪʘ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʘ ï ʵʪʦ ʚʥʫʪʨʝʥʥʷʷ ʚʩʪʨʝʯʘ ʢʦʤʘʥʜʳ, ʥʘ ʢʦʪʦʨʦʡ ʘʥʘʣʠ-

ʟʠʨʫʝʪʩʷ ʧʨʦʰʝʜʰʠʡ ʩʧʨʠʥʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠ-

ʙʝʛʘʶʪ ʢ ʦʪʚʝʪʫ ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʜʘʨʪʥʳʝ ʚʦʧʨʦʩʳ [1]: 

1. ʏʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʭʦʨʦʰʦ? 

2. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ? 

3. ʏʪʦ ʙʫʜʝʤ ʫʣʫʯʰʘʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʩʧʨʠʥʪʝ? 

ʕʪʘ ʧʨʘʢʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʥʷʪʴ ʥʘʧʨʷʞʝʥʠʝ ʚ ʢʦʣʣʝʢʪʠʚʝ ʧʦʩʣʝ ʦʙʟʦʨʘ 

ʩʧʨʠʥʪʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʝʩʣʠ ʟʘʢʘʟʯʠʢ ʦʩʪʘʣʩʷ ʥʝʜʦʚʦʣʝʥ ʠʥʢʨʝʤʝʥʪʦʤ ʧʨʦ-

ʜʫʢʪʘ. 

ɼʣʷ ʥʘʠʣʫʯʰʝʡ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʣʦʛʠʠ ʯʘʩʪʦ ʧʨʠʙʝʛʘʶʪ ʢ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʶ ʚʩʝʚʦʟʤʦʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʧʨʦʱʘʶʪ ʚʝʜʝʥʠʝ ʧʨʦʝʢ-

ʪʘ. ʄʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ ʤʝʞʜʫ 

ʢʦʤʘʥʜʦʡ ʷʚʣʷʶʪʩʷ Agile-ʜʦʩʢʠ. ɺ ʥʠʭ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʚ ʬʦʨʤʝ ʢʘʨʪʦʯʝʢ 

ʧʣʘʥʠʨʫʝʤʳʡ ʩʧʠʩʦʢ ʟʘʜʘʯ, ʢʦʪʦʨʳʡ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʙʠʨʘʝʪ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʦʙʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜʜʘʶʪʩʷ ʛʠʙʢʦʡ 

ʥʘʩʪʨʦʡʢʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʢʦʥʢʨʝʪʥʳʡ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʜʦʣʞʥʘ 

ʧʨʦʡʪʠ ʟʘʜʘʯʘ ʠ ʚʠʜʝʪʴ ʚ ʢʘʢʦʤ ʩʪʘʪʫʩʝ ʦʥʘ ʥʘʭʦʜʠʪʩʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʪʦʜʦʣʦʛʠʠ ʚ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ ʩʪʘʪʫʩʳ ʟʘʜʘʯ ʤʦʞʥʦ 

ʥʘʩʪʨʘʠʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʪʘʢ: ʨʘʩʯʝʪ ï ʪʝʩʪʠʨʦʚʘʥʠʝ ï ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ï 

ʚʳʧʦʣʥʝʥʥʘʷ ʟʘʜʘʯʘ. ʄʦʞʥʦ ʟʘʜʘʪʴ ʩʪʨʦʛʠʡ ʧʦʪʦʢ ʨʘʙʦʪʳ (workflow): ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʜʘʯ ʧʦ ʜʦʩʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʛʠʢʠ 

ʨʘʙʦʪʳ ʩ ʧʨʦʜʫʢʪʦʤ. ʊʘʢʞʝ ʚ ʧʦʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʤʦʞʥʦ ʚʝʩʪʠ ʧʣʘʥʠ-

ʨʦʚʘʥʠʝ ʩʧʨʠʥʪʘ. 

ʗʚʣʷʷʩʴ ʯʘʩʪʴʶ Agile, SCRUM ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚ-

ʥʳʤ ʧʨʠʥʮʠʧʘʤ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ, ʘ ʟʥʘʯʠʪ, ʩʪʘʚʷʪ ʣʶʜʝʡ ʠ ʠʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʚʳʰʝ ʧʨʦʮʝʩʩʦʚ; ʠʪʦʛʦʤ ʠʪʝʨʘʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʯʠʪʘʶʪ ʨʘʙʦʪʘʶ-
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ʱʠʡ ʧʨʦʜʫʢʪ, ʘ ʥʝ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʯʠʪʘʶʪ ʛʦʪʦʚ-

ʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʚʘʞʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʫʯʘʩʪʥʠʢʘʤ.  

ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʨʘʢʪʠʢ SCRUM ʠʥʪʝʨʝʩʥʦ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚ 

ʢʦʥʪʝʢʩʪʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ. ʊʘʢʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʤʘʩʩʘ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʡ ʤʝ-

ʪʦʜʦʣʦʛʠʠ: ʥʘʧʨʠʤʝʨ, Trello, Asana, Jira. ʀʭ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ 

ʟʘʥʷʪʠʷʭ. ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʢʪʠʢ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ 

ʦʙʫʯʝʥʠʠ.  

SCRUM ʚ ʚʫʟʘʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʜʣʷ ʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʧʨʦʝʢʪʥʦʡ ʠ ʚʦʣʦʥʪʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʥʮʠʧʳ 

ʤʝʪʦʜʘ SCRUM ʧʦʤʦʛʘʶʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʜʘʯ, ʪʘʢ 

ʢʘʢ ʝʛʦ ʬʠʣʦʩʦʬʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʢʦʤʘʥʜʘ 

ʟʘʥʠʤʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʨʦʤʝʞʫ-

ʪʦʢ ʚʨʝʤʝʥʠ [2].  

ʂʦʤʘʥʜʘ ʨʘʟʙʠʚʘʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʟʘ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ ʠʟʙʘʚʣʷʝʪ ʝʝ ʦʪ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʭ ʠʟ-

ʜʝʨʞʝʢ. ɺʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ï ʩʧʨʠʥʪʳ ï ʟʘʥʠʤʘʶʪ ʦʪ 1 ʥʝʜʝʣʠ ʜʦ 1 

ʤʝʩʷʮʘ; ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʚʩʝʛʦ 2 ʥʝʜʝʣʠ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ 

ʩʧʨʠʥʪʘ ʢʦʤʘʥʜʘ ʜʦʣʞʥʘ ʚʳʧʫʩʪʠʪʴ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʙʳʣ ʟʘʧʣʘ-

ʥʠʨʦʚʘʥ ʚ ʥʘʯʘʣʝ ʩʧʨʠʥʪʘ (ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ, 

ʥʘʧʨʠʤʝʨ, ʨʘʩʯʝʪ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʢʦʪʝʣʴʥʦʡ). ɼʣʷ ʦʙʩʫʞʜʝʥʠʷ ʧʨʦ-

ʜʚʠʞʝʥʠʷ ʢʦʤʘʥʜʳ ʢ ʮʝʣʠ, ʘ ʪʘʢʞʝ ʝʞʝʜʥʝʚʥʳʭ ʜʝʣ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩ̫ ʚ ʥʘʯʘʣʝ ʨʘʙʦʯʝʛʦ ʜʥʷ ʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʤʘʥ-

ʜʳ, ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʩʪʝʥʜʘʧʳ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʥʠʢʠ ʠʥʬʦʨʤʠʨʫʶʪ 

ʜʨʫʛʠʭ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʀʥʠʮʠʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ, ʚ ʩʦʩʪʘʚʝ 6 ʯʝʣʦʚʝʢ, ʨʝʰʠʣʘ ʨʘʩ-

ʩʯʠʪʘʪʴ, ʢʘʢʘʷ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞ. ʉʪʫʜʝʥʪʘʤ ʧʨʝʜʩʪʦʠʪ ʚʳʙʨʘʪʴ 

ʤʝʞʜʫ ʢʣʘʩʩʠʯʝʩʢʦʡ ʚʳʨʘʙʦʪʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ. ɿʘʢʘʟ-

ʯʠʢʦʤ ʷʚʣʷʝʪʩʷ ʚʫʟ, ʢʦʪʦʨʳʡ ʭʦʯʝʪ ʚʳʧʫʩʪʠʪʴ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɺ ʩʦʩʪʘʚʣʝʥʠʠ ʙʵʢʣʦʛʘ ʧʨʦʜʫʢʪʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ: ʚʣʘʜʝʣʝʮ ʧʨʦ-

ʜʫʢʪʘ ʠ ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ. 

ɹʵʢʣʦʛ ʧʨʦʜʫʢʪʘ: ʨʘʩʯʝʪ ʊʕʉ, ʨʘʩʯʝʪ ʚʝʪʨʦʚʦʡ ʕʉ, ʨʘʩʯʝʪ ɸʕʉ, 

ʨʘʩʯʝʪ ʩʦʣʥʝʯʥʦʡ ʕʉ, ʩʨʘʚʥʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳ-

ʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʬʦʨʤʣʝʥʠʝ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʯʝʪʘ ʚʨʝ-

ʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʧʨʦʜʫʢʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʟʘʜʘʯ ʚʥʫʪʨʠ ʢʦʤʘʥʜʳ.  

SCRUM-ʤʘʩʪʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʩʦʩʪʘʚʘ ʙʵʢ-

ʣʦʛʘ, ʟʘʜʘʝʪ ʥʘʚʦʜʷʱʠʝ ʚʦʧʨʦʩʳ ʯʣʝʥʘʤ ʢʦʤʘʥʜʳ ʠ ʧʦʜʚʦʜʠʪ ʠʪʦʛʠ ʦʙʩʫʞ-
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ʜʝʥʠʷ, ʧʦʟʚʦʣʷʷ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʙʦʨʝ ʙʵʢʣʦʛʘ ʧʨʦʜʫʢʪʘ 

ʠʣʠ ʙʵʢʣʦʛʘ ʩʧʨʠʥʪʘ.  

ɹʵʢʣʦʛ ʩʧʨʠʥʪʘ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʧʦʜ ʧʨʠʩʤʦʪʨʦʤ ʚʣʘʜʝʣʴ-

ʮʘ ʧʨʦʜʫʢʪʘ. ʂʦʤʘʥʜʘ ʚʳʙʠʨʘʝʪ ʠʟ ʙʵʢʣʦʛʘ ʧʨʦʜʫʢʪʘ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʫʶ 

ʟʘʜʘʯʫ. ʅʘʧʨʠʤʝʨ, ʩ ʠʭ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʵʪʦ çʨʘʩʯʝʪ ɸʕʉè. ɿʘʜʘʯʘ ʨʘʟʙʠʚʘʝʪ-

ʩʷ (ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ) ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ. ʉʨʦʢ ʩʧʨʠʥʪʘ ʢʦʣʣʝʢʪʠʚʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 2 ʥʝʜʝʣʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ: ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ ʧʦʟʚʦʣʠʪ ʧʨʘ-

ʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʠʩʧʦʣʥʠʪʝʣʷ, ʘ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʚʢʫʧʝ ʩ ʝʞʝʜʥʝʚʥʳʤʠ ʦʪ-

ʯʝʪʘʤʠ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʤʦʛʫʪ ʚʝʩʪʠ ʧʣʘʥʦʤʝʨʥʫʶ ʠ ʩʣʘʞʝʥʥʫʶ 

ʨʘʙʦʪʫ ʥʘʜ ʧʨʦʜʫʢʪʦʤ.  

ʈʫʢʦʚʦʜʠʪʝʣʝʤ ʧʨʦʝʢʪʘ ʩʦʟʜʘʝʪʩʷ ʚʠʨʪʫʘʣʴʥʘʷ ʜʦʩʢʘ ʜʝʣ (ʨʠʩ. 1) 

 

 
 

ʈʠʩ. 1. çɺʠʨʪʫʘʣʴʥʘʷ ʜʦʩʢʘ ʜʝʣè 

 

ʅʘʣʠʯʠʝ ʜʦʩʢʠ ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʠʜʝʪʴ ʩʪʘʪʫʩʳ ʟʘʜʘʯ, 

ʭʦʜ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ. ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʚʠʜʝʪʴ 

ʨʝʘʣʴʥʫʶ ʝʞʝʜʥʝʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʶ, ʩ ʢʘʢʠʤʠ 

ʠʤʝʥʥʦ ʪʨʫʜʥʦʩʪʷʤʠ ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʣʠ ʥʘ ʢʘʢʦʡ ʟʘ-

ʜʘʯʝ ʦʩʪʘʥʦʚʠʣʠʩʴ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʧʨʦʷʩʥʠʪʴ 

ʚʦʟʥʠʢʰʠʝ ʚʦʧʨʦʩʳ ʠ ʧʨʦʜʦʣʞʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ. 

ʉʪʝʥʜʘʧ. ʅʘ ʚʝʯʝʨʥʝʤ ʩʪʝʥʜʘʧʝ ʩʪʫʜʝʥʪʳ ʜʦʣʦʞʠʣʠ ʜʨʫʛ ʜʨʫʛʫ ʦ 

ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ ʠ ʨʘʩʩʢʘʟʘʣʠ ʦ ʩʚʦʠʭ ʧʣʘʥʘʭ ʥʘ ʩʣʝʜʫʶʱʠʡ ʨʘʙʦʯʠʡ 

ʜʝʥʴ. ʕʪʘ ʧʨʘʢʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. ɽʩʣʠ 

ʢʘʢʦʡ-ʪʦ ʯʣʝʥ ʛʨʫʧʧʳ, ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʧʨʦʷʚʣʷʝʪ ʥʠʟʢʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʚʥʫʪʨʠ ʢʦʤʘʥ-

ʜʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʚʳʡʪʠ ʠʟ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʨʦʢʦʚ ʩʧʨʠʥʪʘ. ʇʦ ʠʪʦʛʫ 

ʩʧʨʠʥʪʘ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʧʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ: çʨʘʩʯʝʪ ɸʕʉè.  

ʆʙʟʦʨ ʩʧʨʠʥʪʘ. ɺʣʘʜʝʣʝʮ ʧʨʦʜʫʢʪʘ ʧʨʠ ʧʣʘʥʝʨʢʝ ʩ ʟʘʢʘʟʯʠʢʦʤ ʫʟʥʘ-

ʝʪ, ʯʪʦ ʚ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʠʤ ʭʦʪʝʣʦʩʴ ʙʳ ʚʠʜʝʪʴ ʪʘʢʞʝ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ɺʣʘʜʝʣʴʮʝʤ ʧʨʦʜʫʢʪʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝ-
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ʥʠʝ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʙʵʢʣʦʛ ʧʨʦʜʫʢʪʘ ʠ ʜʦʙʘʚʠʪʴ ʚ ʥʝʛʦ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ. 

ɼʘʥʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʚ ʭʦʜʝ ʧʨʦʝʢʪʘ ʫʯʠʪʳʚʘʪʴ ʧʦʞʝʣʘʥʠʷ ʟʘ-

ʢʘʟʯʠʢʘ, ʜʦʙʘʚʠʪʴ ʞʝʣʘʝʤʳʝ ʨʘʩʯʝʪʳ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʤʦʛʣʦ ʦʢʘ-

ʟʘʪʴʩʷ ʪʘʢ, ʯʪʦ ʧʨʠ ʩʜʘʯʝ ʩʪʘʪʴʠ, ʨʝʜʘʢʪʦʨ ʩʙʦʨʥʠʢʘ ʤʦʛ ʥʝ ʚʟʷʪʴ ʩʪʘʪʴʶ ʚ 

ʨʝʜʘʢʮʠʶ, ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʦʞʠʜʘʝʤʳʭ ʨʘʩʯʝʪʦʚ. ʊʦʛʜʘ ʚʨʝʤʷ ʠ ʩʠʣʳ ʩʪʫ-

ʜʝʥʪʦʚ ʤʦʛʣʠ ʧʦʪʨʘʪʠʪʴʩʷ ʚʧʫʩʪʫʶ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʘ. ʂʦʣʣʝʢʪʠʚʦʤ ʙʳʣ ʦʮʝʥʝʥ ʫʩʧʝʰʥʳʡ ʩʪʘʨʪ ʧʨʦʝʢʪʘ, 

ʯʪʦ ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʦʢʘʟʘʣʠʩʴ ʚʝʨʥʳ ʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚ ʩʨʦʢ.  

ʆʜʠʥ ʠʟ ʯʣʝʥʦʚ ʢʦʣʣʝʢʪʠʚʘ ʧʦʜʤʝʪʠʣ, ʯʪʦ ʙʳʣʦ ʙʳ ʭʦʨʦʰʦ ʜʦʢʫʤʝʥ-

ʪʠʨʦʚʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʩʯʝʪʳ, ʯʪʦʙʳ ʦʩʪʘʣʴʥʳʝ ʯʣʝʥʳ ʢʦʤʘʥʜʳ ʤʦʛʣʠ 

ʙʳʩʪʨʝʝ ʨʘʟʙʠʨʘʪʴʩʷ, ʯʪʦ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʦ ʧʦʜʩʯʠʪʘʥʦ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʛʣʘʚʝ. ʂʦʣʣʝʢʪʠʚ ʩ ʥʠʤ ʩʦʛʣʘʩʠʣʩʷ, ʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚ ʩʣʝʜʫʶʱʝʤ 

ʩʧʨʠʥʪʝ ʜʦʙʘʚʠʪʴ ʚ ʜʦʩʢʫ ʜʝʣ ʩʪʘʪʫʩ ʟʘʜʘʯʠ çʧʨʦʤʝʞʫʪʦʯʥʘʷ ʜʦʢʫʤʝʥʪʘ-

ʮʠè̫. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʨʝʪʨʦʧʝʨʩʧʝʢʪʠʚʝ ʙʳʣ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ 

ʨʘʩʯʝʪʦʚ, ʫʣʫʯʰʝʥʘ ʢʦʤʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʣʘʙʦʝ ʤʝʩʪʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘ 2-ʡ ʥʝʜʝʣʝ ʨʘʙʦʪʳ. 

ɺ ʜʦʩʢʫ ʜʝʣ ʙʳʣ ʜʦʙʘʚʣʝʥ ʥʦʚʳʡ ʩʪʘʪʫʩ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʟʘʜʘʯʘ ʥʝ ʤʦʛʣʘ 

ʧʨʦʡʪʠ ʚ ʩʣʝʜʫʶʱʠʡ ʩʪʘʪʫʩ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʥʝʜʨʠʪʴ ʥʦ-

ʚʫʶ ʠʥʠʮʠʘʪʠʚʫ, ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʥʘ ʨʘʟʙʦʨ ʨʘʩʯʝʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʜʨʫ-

ʛʠʤ ʯʝʣʦʚʝʢʦʤ. 

ʇʨʠʤʝʥʝʥʠʝ SCRUM-ʤʝʪʦʜʦʣʦʛʠʠ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʜʛʦʪʦʚʠʪʴ 

ʩʪʫʜʝʥʪʦʚ ʢ ʧʨʘʢʪʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ Agile-

ʤʝʪʦʜʠʢ, ʥʦ ʠ ʧʦʤʦʯʴ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ ʚʘʞʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʝʢ-

ʪʳ, ʚʦʚʣʝʢʘʷ ʧʨʠ ʵʪʦʤ ʚ ʪʘʢʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʤʳ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʢʘʢ ʠʤʝʥʥʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ SCRUM ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝ-

ʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ Big Data ʠ Machine Learning ʢʘʢ 

ʵʣʝʤʝʥʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʠʥʪʝʨʥʘʪʠʟʘʮʠʠ. ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʙʠʟʥʝʩ ʩʨʝʜʳ, ʥʦ ʠ ʠʥʳʭ ʩʬʝʨ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʘʩʰʪʘʙʥʦʩʪʠ ʠʥʪʝʨʥʘʪʠʟʘʮʠʠ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ ʜʣʷ ʙʠʟʥʝʩʘ, ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʝʢʪʦʨʘ 

ʫʩʣʫʛ ʚʳʭʦʜʷʪ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʟʘʧʨʦʩʦʚ ʠ ʠʥʪʝʨʝʩʦʚ 

[6].  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʥʘʫʯʠʪʴʩʷ ʠʣʠ ʥʘʫʯʠʪʴ çʤʘʰʠʥʫè 

ʩʦʙʠʨʘʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʳʚʦʜʳ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʰʝʥʠʝʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʀʤʝʥʥʦ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪ ʪʘʢʦʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʢʘʢ Big Data ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʤʢʘʭ Machine Learning. 

ʀʪʘʢ, ʩʥʘʯʘʣʘ ʨʘʟʙʝʨʝʤʩʷ ʩ ʪʝʨʤʠʥʦʣʦʛʠʝʡ, ʯʪʦ ʪʘʢʦʝ Big Data ʠ 

Machine Learning. 

Big Data ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʦʛʨʦʤʥʳʭ 

ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ [1, ʩ. 3]. 

ʀʤʝʥʥʦ Big Data ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʚ ʩʠ-

ʩʪʝʤʝ ʠ ʘʣʛʦʨʠʪʤʝ ʨʘʙʦʪʳ ʢʨʫʧʥʳʭ ʪʦʨʛʦʚʳʭ ʤʘʨʦʢ, ʧʨʦʜʚʠʞʝʥʠʠ ʙʨʝʥ-

ʜʦʚ, ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʆʪʜʝʣʴʥʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ Big Data ʚ 

ʩʠʩʪʝʤʝ Machine Learning 

ɸ ʯʪʦ ʪʘʢʦʝ, Machine Learning (ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ) ï ʵʪʦ ʘʣʛʦʨʠʪʤ, 

ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʩʠʩʪʝʤʘ ʦʙʨʘʙʘʪʳʚʘʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʠʤʝʨʦʚ, ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʫʝʪ ʠʭ, ʯʪʦʙʳ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʥʦʚʳʭ ʜʘʥʥʳʭ [1, 2,]. Machine learning ï ʵʪʦ ʘʣʛʦʨʠʪʤʳ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʘ ʜʚʘ ʵʪʠ ʪʝʨʤʠʥs ʥʘʰʣʠ ʩʚʦʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, 

ʠ ʬʘʢʪʦʨʳ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʛʣʦʙʘʣʴʥʳʝ ʟʘʜʘʯʠ ʜʣʷ 

ʤʠʨʦʚʳʭ ʙʠʟʥʝʩ ʢʦʨʧʦʨʘʮʠʡ [5].  

Big Data ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʚ ʩʪʨʫʢʪʫʨʠʨʦ-

ʚʘʥʥʦʤ ʠʣʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʚʘʞʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ, ʢʦʪʦʨʦʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʥʝʡ ʟʘʜʘʯ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʧʦʪʦʢʦʚ ʚʩʝ ʜʘʥʥʳʝ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʴʰʠʤʠ, ʥʦ ʥʝ ʚʩʝ 

ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ ʚʩʝ-

ʛʜʘ ʤʦʛʫʪ ʜʘʪʴ ʪʦʪ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪʩʷ, ʪ.ʢ. ʩʦʙʨʘʥʥʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠʣʠ ʚʤʝʩʪʝ ʩ ʥʝʡ ʤʦʞʝʪ ʙʳʪʴ ʩʦʙʨʘʥʘ 

çʤʫʩʦʨʥʘʷè ʠʥʬʦʨʤʘʮʠʷ [3].  

ʀʤʝʥʥʦ ʜʣʷ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ ʠ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ Big Data ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʥʘʣʠʪʠ-

ʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʶʪ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʠ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜ rBig Data ʧʝʨʝʭʦʜʠʪ ʚ ʥʦʚʫʶ ʧʣʦʩʢʦʩʪʴ. ʂʦʦʧʝʨʠ-

ʨʫʷʩʴ ʩ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʢʘʢ Machine Learning ʢʦʪʦʨʳʡ ʙʘ-

ʟʠʨʫʝʪʩʷ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʨʝ-

ʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʠʥʬʦʨʤʘʪʠʚ-

ʥʦ, ʧʦʟʚʦʣʷʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʨʝʰʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʜʘ-

ʯʠ.  
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ Machine 

Learning ʥʘʭʦʜʠʪ ʩʢʨʳʪʳʝ ʬʘʢʪʦʨʳ ʠ ʵʣʝʤʝʥʪʳ, ʜʘʞʝ ʥʝ ʙʫʜʫʯʠ ʟʘʨʘʥʝʝ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʤ ʥʘ ʵʪʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ [4].  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ Machine Learning ʷʚʣʷʝʪʩʷ ʦʙʫʯʘʝ-

ʤʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʚ ʨʘʤʢʘʭ ʚʥʦʚʴ ʧʦʩʪʫʧʠʚʰʠʭ ʜʘʥʥʳʭ, ʩ ʮʝʣʴʶ ʧʦʣʫ-

ʯʝʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʙʦʣʝʝ ʥʘʜʝʞʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɺ ʨʘʤʢʘʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʨʦʠʩʭʦʜʠʪ ʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ Machine Learning ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʥʘʣʠʟʘ Big Data.  

ʅʘʠʙʦʣʝʝ ʷʨʢʠʤʠ ʧʨʠʤʝʨʘʤʠ Big Data ʚ ʨʘʤʢʘʭ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ 

Machine Learning ʷʚʣʷʪʁʩʷ: 

-  ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʪʘʢʠʭ ʨʝʩʫʨʩʦʚ, ʢʘʢ: aliexpress, Amazon, 

Netflix, joom ʠ ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʀʥʪʝʨʥʝʪ-ʧʣʦʱʘʜʢʠ;  

-  ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʢʩʪʦʚ ʜʣʷ ʪʦʛʦ ʯʪʦʙ ʟʥʘʪʴ, ʯʪʦ ʜʨʫʛʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʠʰʫʪ ʦ ʚʘʩ ʚ Twitter; 

-  ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʤʦʰʝʥʥʠʯʝʩʪʚʦʤ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ (ʩʝʛʦʜʥʷ 

ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʭ ʠ ʚʘʞʥʳʭ ʟʘʜʘʯ) 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ Machine Learning ʵʪʦ ʠʥʩʪʨʫ-

ʤʝʥʪʘʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʙʳʩʪʨʦ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʦʠʟʚʝʩʪʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ, ʩʣʦʞʥʳʭ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʙʘʟ ʜʘʥʥʳʭ. ɸ 

ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʫʞʝ ʵʣʝʤʝʥʪʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʠʥʷʪʴ ʙʦ-

ʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ, ʚʟʚʝʰʝʥʥʦʝ ʠ ʣʦʛʠʯʥʦ ʧʨʦʜʫʤʘʥʥʦʝ ʨʝʰʝʥʠʝ.  

ʉʦʶʟ Machine Learning ʠ Big Data ï ʵʪʦ ʩʦʶʟ ʨʝʰʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ 

ʟʘʜʘʯ, ʚʳʚʦʜʘ ʘʥʘʣʠʪʠʢʠ ʥʘ ʥʦʚʳʡ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʩ 

ʤʠʥʠʤʠʟʘʮʠʝʡ ʚʨʝʤʝʥʠ ʠ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. 

ʇʦ ʧʦʚʦʜʫ Machine Learning ʭʦʨʦʰʦ çʚʳʩʢʘʟʘʣʩʷ ʚʝʜʫʱʠʡ ʫʯʝʥʳʡ ʚ 

ʦʙʣʘʩʪʠ ʘʥʘʣʠʪʠʢʠ ʊʦʤʘʩ ɼʵʚʝʥʧʦʨʪ ʚ ʩʚʦʝʤ ʢʦʤʤʝʥʪʘʨʠʠ The Wall Street 

Journal. ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ, ʨʘʩʪʫʱʠʭ ʦʙʲʝʤʦʚ 

ʜʘʥʥʳʭ, çé ɺʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʩʪʨʦʝ ʧʦʪʦʢʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʯʪʦʙʳ ʥʝ 

ʦʪʩʪʘʚʘʪʴè. ʀ ʚʳ ʤʦʞʝʪʝ ʩʜʝʣʘʪʴ ʵʪʦ ʩ ʧʦʤʦʱʴʶ Machine Learning. ʆʥ ʛʦ-

ʚʦʨʠʪ: çʃʶʜʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʦʜʥʫ ʠʣʠ ʜʚʝ ʭʦʨʦʰʠʭ ʤʦʜʝʣʝʡ ʚ ʥʝʜʝʣʶ; 

Machine Learning ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʪʳʩʷʯʠ ʤʦʜʝʣʝʡ ʚ ʥʝʜʝʣʶè [2]. 
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ɸʥʥʦʪʘʮʠʷ. Blended learning (ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ), ʦʜʥʘ ʠʟ ʧʨʦʛʨʝʩʩʠʚ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪ ʨʷʜ ʧʨʦʙʣʝʤ ʠ 

ʩʪʘʚʠʪ ʧʝʨʝʜ ʚʫʟʦʤ ʤʥʦʛʦ ʥʝ ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦʛʦ ʧʣʘʥʘ. ʉ ʧʦʟʠʮʠʡ ʟʘʜʘʯ ʜʠʜʘʢʪʠʢʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʱʝ-

ʩʪʚʘ ʠ çʤʛʥʦʚʝʥʥʳʤè, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʠʩʢʦʤ ʣʶʙʦʡ ʙʘʟʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʧʨʦʮʝʩʩʘʭ ʠ ʷʚʣʝʥʠʷʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʦʟʜʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʜʠʜʘʢʪʠʢʘ, ʤʦʪʠʚʘʮʠʷ, ʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʨʝʛʣʘʤʝʥʪʳ, ʫʯʝʙʥʳʝ ʧʣʘʥʳ.  
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Abstract. Blended learning, one of the progressive technologies of modern high-

er education, has a number of problems and poses many difficult tasks of social 

and organizational planning for the university. From the standpoint of didactics 

tasks, the approaches to the formation of a qualified specialist in the conditions 

of digitalization of society and "instant", in this regard, the search for any basic 

information about processes and phenomena in the design, creation and opera-

tion of technical systems are considered. 

Keywords: blended learning, didactics, motivation, ability, regulations, curricula.  

 

ɺ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʧʦʩʣʝʜʥʠʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ [1], ʥʘ ʩʪʨʘʥʠʮʝ ʜʣʷ 

ʟʘʤʝʪʦʢ ʤʳ ʩ ʢʦʣʣʝʛʘʤʠ ʟʘʧʠʩʘʣʠ çʄʳʩʣʠ ʚʜʦʛʦʥʢʫ (ʇʦʩʣʝʩʣʦʚʠʝ ʥʘ ʦʙ-

ʣʦʞʢʝ): ɼʚʘ ʘʚʪʦʨʘ ʧʦʩʦʙʠʷ ʦʪʜʘʣʠ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʜʝʣʫ ʦʙʫʯʝʥʠʷ ʧʨʠ-

ʤʝʨʥʦ ʧʦ ʇʗʊʔɼɽʉʗʊ ʣʝʪ. ʅʘʰ ʤʦʣʦʜʦʡ ʢʦʣʣʝʛʘ ʥʘ ʵʪʦʤ ʥʝʧʨʦʩʪʦʤ ʜʝʣʝ 

ʨʘʟʤʝʥʷʣ ʚʪʦʨʦʡ ʜʝʩʷʪʦʢ. ʀ ʤʳ ʜʨʫʞʥʦ ʛʦʚʦʨʠʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʉʉʉʈ 

ʙʳʣʦ ʦʯʝʥʴ ʢʘʯʝʩʪʚʝʥʥʳʤ, ʩʠʩʪʝʤʥʳʤ. ʀʟ ʩʪʝʥ ʚʫʟʘ ʚʳʭʦʜʠʣ ʰʠʨʦʢʦ ʦʙʨʘ-

ʟʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʠ ʐɺɽʎ, ʠ ɾʅɽʎ, ʠ ʥʘ ʜʫʜʝ ʀɻʈɽʎ. ʕʪʦʤʫ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʘ ʰʢʦʣʘ ʉʉʆ ʠ, ʢʨʘʤʦʣʴʥʘʷ ʤʳʩʣʴ, ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʥʝʪʘ. ɼɸ, 

ɼɸ, ʢʘʢ ʫʪʚʝʨʞʜʘʶʪ ʫʯʝʥʳʝ ʬʠʟʠʦʣʦʛʠ, ʥʘʧʨʠʤʝʨ, ʧʨʦʬʝʩʩʦʨ ʊʘʪʴʷʥʘ 

ʏʝʨʥʠʛʦʚʩʢʘʷ, ʦʙʫʯʝʥʠʝ, ʝʩʣʠ ʦʥʦ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʚʠʞʝʥʠʝʤ ʧʘʣʴʮʝʚ 

ʨʫʢ ʧʨʠ ʧʠʩʴʤʝ, ʝʩʣʠ ʥʝ ʩʣʳʰʥʦ ʰʝʣʝʩʪʘ ʣʠʩʪʘʝʤʳʭ ʩʪʨʘʥʠʮ, ʝʩʣʠ ʤʳ ʥʝ 

ʦʪʨʘʞʘʝʤ ʧʦ-ʩʚʦʝʤʫ ʧʨʝʧʦʜʘʚʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʦ ʤʳ ʥʝ ʩʦʟʜʘʝʤ ʥʦʚʳʝ 

ʥʝʡʨʦʥʥʳʝ ʩʚʷʟʠ ʚ ʛʣʘʚʥʦʤ ʥʘʰʝʤ ʦʨʛʘʥʝ, ʠʥʩʪʨʫʤʝʥʪʝ ʠʥʞʝʥʝʨʘ, ʥʝ ʨʘʟ-

ʚʠʚʘʝʤ ʯʝʣʦʚʝʢʘ.  

ʉʝʛʦʜʥʷ ʨʝʜʢʠʡ ʩʪʫʜʝʥʪ ʏʀʊɸɽʊ ʢʥʠʛʠ, ʝʤʫ ʢʘʞʝʪʩʷ, ʯʪʦ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ ʤʦʞʥʦ ʥʘʡʪʠ ʦʪʚʝʪ ʥʘ ʣʶʙʦʡ ʚʦʧʨʦʩ, ʥʦ, ʧʦʣʫʯʠʚ ʚ ʦʪʚʝʪ ʥʘ ʩʚʦʡ ʚʦ-

ʧʨʦʩ ʤʠʣʣʠʦʥʳ ʦʪʚʝʪʦʚ (ʬʘʡʣʦʚ), ʧʨʠʭʦʜʠʪʩʷ ʚʳʙʠʨʘʪʴ, ʘ ʧʦ ʢʘʢʦʤʫ ʧʨʠʥ-

ʮʠʧʫ, ʘ ʯʠʪʘʪʴ-ʪʦ ʯʝʣʦʚʝʢ ʥʝ ʩʪʘʣ ʙʳʩʪʨʝʝ, ʚʦʧʨʦʩʳ, ʚʦʧʨʦʩʳ. ɺʳʧʦʣʥʝʥʠʝ 

ʢʫʨʩʦʚʦʡ ʠʣʠ ʜʠʧʣʦʤʘ ʩʝʛʦʜʥʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʟʘʜʝʡʩʪʚʫʝʪ ʜʚʠ-

ʞʝʥʠʝ ʢʠʩʪʠ ʨʫʢ ʠ ʧʘʣʴʮʘ (ʦʪʤʝʪʠʣ, ʩʢʦʧʠʨʦʚʘʣ, ʚʩʪʘʚʠʣ), ʭʦʨʦʰʦ, ʝʩʣʠ 

ʯʪʦ-ʪʦ ʧʦʜʧʨʘʚʠʣ ʢʣʘʚʠʘʪʫʨʦʡ, ʭʦʨʦʰʦ, ʝʩʣʠ ʩʜʝʣʘʣ ʩʩʳʣʢʫ ʥʘ ʘʚʪʦʨʘ. 

ʀʅʊɽʈʅɽʊ ï ʵʪʦ ʚʳʟʦʚ ʯʝʣʦʚʝʯʝʩʪʚʫ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʶʙʦʡ 

ʐʂʆʃɽ. ʉʝʛʦʜʥʷ ʥʘʩʪʘʣʘ ʧʦʨʘ, ʠʩʧʦʣʴʟʫʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝ-

ʥʠʷ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ (ɸʈʀɿ), ʩʜʝʣʘʪʴ ʀʅʊɽʈʅɽʊ ʵʬʬʝʢʪʠʚʥʦ ʨʘ-

ʙʦʪʘʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʙʫʯʝʥʠʷ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ ʧʝʨʝʩʪʨʦʠʪʴ ʦʙʫʯʝ-

ʥʠʝ, ʥʘʧʨʠʤʝʨ, ʤʠʥʠʤʫʤ ʣʝʢʮʠʡ, ʤʘʢʩʠʤʫʤ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ. ʆʜʠʥ ʠʟ ʚʘ-

ʨʠʘʥʪʦʚ, ʦʜʥʘ ʫʩʪʘʥʦʚʦʯʥʘʷ ʣʝʢʮʠʷ çʉʠʩʪʝʤʥʳʡ ʚʟʛʣʷʜ ʥʘ ʜʠʩʮʠʧʣʠʥʫè, 

ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʫʝʤʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. ʀʣʠ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʥʘ ʣʝʢʮʠʠ ʤʦʞ-

ʥʦ ʩ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʚʳʡʪʠ ʚ ʉɽʊʔ, ʥʘʡʪʠ ʧʦʜʦʙʥʫʶ ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʠ ʜʫʤʘʪʴ. ɸ ʯʪʦ ɺʳ ʜʫʤʘʝʪʝé?è 

ɺʩʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʟʥʘʢʦʤʘ ʩʠʪʫʘʮʠʷ çʙʦʨʴʙʳ ʩ ʛʘʜʞʝʪʘʤʠè, ʢʦʛʜʘ 

ʥʝʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʥʘ ʟʘʥʷʪʠʷʭ ʛʦʥʷʶʪʩʷ ʟʘ ʜʚʫʤʷ ʟʘʡʮʘʤʠ. ʇʦʵʪʦʤʫ ʧʦ-

ʷʚʠʣʘʩʴ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʞʝʣʘʥʠʝ ʩʪʫʜʝʥʪʦʚ çʞʠʪʴ ʚ ʉɽʊʀè, ʥʘ ʦʩ-

ʥʦʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ɸʈʀɿ, ʪʦ ʝʩʪʴ ʩʜʝʣʘʪʴ ʩʪʨʝʤʣʝʥʠʝ çʞʠʪʴ ʩ ʛʘʜʞʝʪʘʤʠè 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʷʚʣʝʥʠʝʤ ʚ ʦʙʫʯʝʥʠʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʚʘ ʬʘʢʪʦʨʘ: 
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ʧʝʨʚʳʡ, ʨʘʙʦʪʘ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʥʪʠʥʛʝʥʪʦʤ ʤʘʛʠʩʪʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʧʨʠʥʮʠʧʝ 

ʜʦʣʞʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʯʠʪʴʩʷ ʧʨʠ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷʤʠ; ʚʪʦʨʦʡ, ʥʘʩʳʱʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʢʦʤʧʴʶʪʝʨʘʤʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ (ʥʘʜʦ ʦʪʜʘʪʴ ʜʦʣʞʥʦʝ ʨʫʢʦ-

ʚʦʜʩʪʚʫ ʚʫʟʘ ʠ ʧʦʧʝʯʠʪʝʣʷʤ).  

ʎʝʣʴ ʩʪʘʪʴʠ, ʧʦʢʘʟʘʪʴ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʉʆ) ʚ 

ʚʫʟʝ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʩʦʚʤʝʩʪʠʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ çʫʨʦʯʥʫʶè ʩʠʩʪʝʤʫ 

ʦʙʫʯʝʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʥʪʝʨʥʝʪʘ ʧʨʝʜʧʨʠʥʷʪʳ ʙʳʣʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çʄʝʪʦʜʳ ʟʘʱʠʪʳ 

ʦʪ ʢʦʨʨʦʟʠʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚè (ʄɿʂʄʊ). ʅʝ ʷʚʣʷʷʩʴ ʜʠʧʣʦ-

ʤʠʨʦʚʘʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʩʪʘ-

ʚʠʣ ʟʘʜʘʯʫ ʧʝʨʝʜ ʤʘʛʠʩʪʨʘʤʠ ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʝʟʝʥʪʘʮʠʠ ʜʣʷ ʧʦʢʘʟʘ ʠʭ ʜʣʷ 

ʙʘʢʘʣʘʚʨʦʚ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ çʫʨʦʢʦʚè ʙʳʣʘ ʩʣʝʜʫʶʱʘʷ: ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʦʡ ʛʦʪʦʚʠʣ ʣʝʢʮʠʠ-ʧʨʝʟʝʥʪʘʮʠʠ 

ʧʨʦʙʣʝʤʥʦʛʦ ʪʠʧʘ, ʙʝʟ ʨʘʩʢʨʳʪʠʷ ʜʝʪʘʣʝʡ, ʧʨʠʯʠʥ ʷʚʣʝʥʠʡ ʠ ʧʨʦʯʠʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʨʘʩʢʨʳʪʳ ʤʘʛʠʩʪʨʘʤʠ ʧʨʠ ʦʙʨʘʱʝʥʠʠ 

ʚ ʉɽʊʔ. ʅʘ ʟʘʥʷʪʠʠ ʣʝʢʮʠʷ ʢʨʘʪʢʦ ʪʨʘʥʩʣʠʨʦʚʘʣʘʩʴ ʤʘʛʠʩʪʨʘʤ, ʠ ʩʪʘʚʠ-

ʣʠʩʴ ʚʦʧʨʦʩʳ, ʦʪʚʝʪʳ ʥʘ ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʫʢʨʘʩʠʪʴ, ʜʦʧʦʣʥʠʪʴ ʙʘʟʦ-

ʚʫʶ ʣʝʢʮʠʶ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʥʘ ʚʚʦʜʥʦʡ ʣʝʢʮʠʠ ʙʳʣ ʟʘʪʨʦʥʫʪ ʚʦʧʨʦʩ ʩʦ-

ʟʜʘʥʠʷ ʦʧʦʨʥʳʭ ʢʦʥʩʧʝʢʪʦʚ ʧʦ ʤʝʪʦʜʠʢʝ ɺ.ʌ. ʐʘʪʘʣʦʚʘ. ʕʪʦ ʙʳʣʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʜʣʷ ʥʘʮʝʣʠʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ʩ ʤʠʥʠʤʫʤʦʤ 

ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩ ʤʘʢʩʠʤʫʤʦʤ ʟʘʧʦʤʠʥʘʶʱʠʭʩʷ ʦʙʨʘʟʦʚ (ʩʭʝʤʳ, 

ʛʨʘʬʠʢʠ, ʨʠʩʫʥʢʠ). ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʜʦʚʦʣʴʥʦ ʫʩʧʝʰʥʳ, ʤʘʛʠʩʪʨʳ 

ʧʦʣʫʯʠʣʠ ʟʘʯʝʪʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠ ʤʘʛʠʩʪʨʳ ʧʦʣʫʯʠʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ-

ʥʳʝ ʩʦʚʤʝʩʪʥʳʤ ʪʨʫʜʦʤ ʧʨʝʟʝʥʪʘʮʠʠ ʜʠʩʮʠʧʣʠʥʳ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʳ ʥʝ-

ʢʦʪʦʨʳʝ ʩʣʘʡʜʳ, ʩʦʟʜʘʥʥʳʝ ʤʘʛʠʩʪʨʘʤʠ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩʳ ʦ ʤʘʩʰʪʘ-

ʙʘʭ ʧʦʪʝʨʴ ʦʪ ʢʦʨʨʦʟʠʠ ʚ ʤʠʨʝ ʠ ʦ ʬʘʢʪʦʨʘʭ ʚʣʠʷʥʠʷ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʪʨʝʩʩ-ʢʦʨʨʦʟʠʠ. 

 

 
 

ʈʠʩ. 1. ʅʝʢʦʪʦʨʳʝ ʩʣʘʡʜʳ ʧʨʝʟʝʥʪʘʮʠʡ ʤʘʛʠʩʪʨʦʚ 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʰʣʦ ʛʣʘʜʢʦ ʠ ʧʨʦʩʪʦ, ʧʨʠʰʣʦʩʴ ʩʪʦʣʢ-

ʥʫʪʴʩʷ ʩ ʧʘʩʩʠʚʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʤʘʛʠʩʪʨʘʥʪʦʚ ʢ ʪʘʢʦʡ ʬʦʨʤʝ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʥʝ-

ʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʩʯʠʪʘʣʠ ʜʠʩʮʠʧʣʠʥʫ çʣʠʰʥʝʡè (ʟʘʯʝʤ ʤʥʝ ʵʪʦ!), ʥʝʢʦ-

ʪʦʨʳʝ ʧʨʠʰʣʠ ʚ ʚʫʟ ʟʘ ʜʠʧʣʦʤʦʤ ʠ ʧʨ. ʇʨʠʭʦʜʠʣʦʩʴ ʫʧʨʘʚʣʷʪʴ ʵʪʠʤ ʧʨʦ-

ʮʝʩʩʦʤ ʤʝʪʦʜʦʤ çʢʥʫʪʘ ʠ ʧʨʷʥʠʢʘè. 

ʂʘʢ ʙʳʚʘʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʩʪʘʣʢʠʚʘʝʰʴʩʷ ʩ ʨʝʰʝʥʠʝʤ 

ʢʘʢʦʡ-ʣʠʙʦ ʧʨʦʙʣʝʤʳ, ʧʳʪʘʝʰʴʩʷ ʧʦʩʤʦʪʨʝʪʴ, ʘ ʥʝ ʨʝʰʘʣʘʩʴ ʣʠ ʫʞʝ ʵʪʘ 

ʧʨʦʙʣʝʤʘ ʠ ʥʝ ʩʪʦʠʪ ʣʠ çʠʟʦʙʨʝʪʘʪʴ ʚʝʣʦʩʠʧʝʜè. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʙʱʝʝ ʦʪ-

ʥʦʰʝʥʠʝ ʩʝʛʦʜʥʷʰʥʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʪʴʝ 47, ʧ.2. ʌɿ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠè [2], ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥ ʦʩʦʙʳʡ ʩʪʘʪʫʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʛʘʨʘʥʪʠʨʦ-

ʚʘʥʳ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʧʨʝʩʪʠʞʘ ʧʨʦʬʝʩʩʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʚ ʚʫʟʝ 

ʩʝʛʦʜʥʷ ʜʘʣʝʢʘ ʦʪ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʪʦʷʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʬʝʜʝ-

ʨʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ʌɻʆʉ), ʥʘʟʚʘʥʠʡ ʜʠʩʮʠʧʣʠʥ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʯʝʙʥʳʭ 

ʯʘʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʦʜʥʘ ʠʟ ʜʠʩʮʠʧʣʠʥ, ʯʠʪʘʝʤʘʷ ʜʣʷ ʥʝʧʨʦʬʠʣʴ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʫʯʝʥʠʷ (ʘʚʪʦʤʦʙʠʣʠʩʪʳ, ʵʣʝʢʪʨʠʢʠ), ʥʘʟʳʚʘʣʘʩʴ çʊʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʙʲʝʢʪʦʚ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, ʧʨʠ ʫʪʦʯ-

ʥʝʥʠʠ ʌɻʆʉ ʧʦʣʫʯʠʣʘ ʠʥʦʝ ʥʘʟʚʘʥʠʝ çʊʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ, ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠè, ʦʙʲʝʤ ʪʨʠ ʟʝʪ. ɸʚʪʦʨʳ ʥʦʚʦʛʦ ʥʘʟʚʘʥʠʷ, ʢʦʥʝʯʥʦ, 

ʥʘʡʜʫʪ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʠʟʤʝʥʝʥʠʷ, ʥʦ ʧʦ ʩʫʪʠ ʵʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ. ʊʘʢʠʭ 

ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʤʥʦʛʦ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠʭʦʜʠʪʩʷ 

ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʪʴ ʚʩʝ ʥʘʧʦʣʥʝʥʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʥʘ 

ʙʫʤʘʛʝ ʚʩʝ ʜʦʣʞʥʦ ʙʳʪʴ, ʧʨʠʯʝʤ ʩʨʦʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, çʚʯʝʨʘè), ʧʦʵʪʦʤʫ ʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʝ ʦʩʪʘʝʪʩʷ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʛʣʫʙʦʢʦ ʦʢʫʥʫʪʴʩʷ ʚ ʪʝʦʨʠʶ 

ʧʨʝʧʦʜʘʚʘʥʠʷ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʦʛʜʘ, ʥʘʢʦʥʝʮ, ʫʜʘʣʦʩʴ ʚʟʛʣʷʥʫʪʴ ʥʘ ʦʧʳʪ ʢʦʣʣʝʛ ʚ 

ʉɽʊʀ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʩʧʦʣʴʟʦʚʘʣ ʧʨʠʝʤ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘ-

ʝʪʩʷ çʧʝʨʝʚʝʨʥʫʪʳʡ ʢʣʘʩʩè, ʯʪʦ ʪʝʭʥʦʣʦʛʠ ʠ ʧʝʜʘʛʦʛʠʢʠ ʉʆ ʫʞʝ ʠʤʝʶʪ ʜʦ-

ʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʯʪʦ ʧʦʷʚʠʣʠʩʴ ʪʝʨʤʠʥʳ ʠ ʧʦʥʷʪʠʷ 

ʦʙ ʵʪʦʤ ʤʝʪʦʜʝ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʛʦʚʦʨʷʪ ʦ ʧʨʦʙʣʝʤʘʭ ʩʤʝʰʘʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ [3]. 

ʆʧʳʪ ʨʘʙʦʪʳ ʚ ʚʫʟʝ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʠ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝ-

ʪʦʜʘ ʧʦʢʘʟʘʣ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʝʣʳ ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦ-

ʪʦʨʳʝ ʟʘʣʦʞʝʥʳ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʝʱʝ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ, ʩ ʝʝ ʢʨʠʪʠʢʫʝ-

ʤʦʡ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʩʠʩʪʝʤʦʡ ɽɻʕ. ʇʨʦʜʫʢʪ ɽɻʕ ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʩʦ ʚʩʝʭ 

ʧʦʟʠʮʠʡ ʩʚʦʡʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʘ ï ʢʣʠʧʦʚʦʝ ʤʳʰʣʝʥʠʝ, ʪʘʢʘʷ ʞʝ ʙʘʟʘ ʥʘʢʦʧ-

ʣʝʥʥʳʭ ʟʥʘʥʠʡ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʛʦʜʥʷʰʥʠʭ ʩʪʫʜʝʥʪʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤ-

ʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʟʫʯʘʝʤʳʤ ʷʚʣʝʥʠʷʤ ʠ ʧʨʦʮʝʩʩʘʤ ʩʪʘʚʷʪ ʧʝʨʝʜ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʤ ʟʘʜʘʯʫ ï ʧʦʧʳʪʘʪʴʩʷ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʙʝʣ, ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʪʴ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʦʣʥʦʮʝʥʥʫʶ ʩʠʩʪʝʤʫ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʠʟʙʨʘʥʥʦʤ 

ʠʤʠ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʣʝʜʫʶʱʠʡ ʧʨʠʝʤ, ʧʦ ʣʝʢʮʠʦʥʥʳʤ 

ʪʝʤʘʤ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʩʝʨʠʷ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ, ʢʘʢ ʧʨʝʜʩʪʘʚ-
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ʣʷʝʪʩʷ ʘʚʪʦʨʫ, ʩʠʩʪʝʤʥʦ ʦʭʚʘʪʠʪʴ ʚʩʝ ʩʪʦʨʦʥʳ ʩʦʙʩʪʚʝʥʥʦ ʠʟʫʯʘʝʤʳʭ ʷʚ-

ʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʥʘ ʩʤʝʞʥʳʝ ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ; ʥʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʥʘʙʦʨ ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʦʚ 

ʧʨʠ ʦʩʚʦʝʥʠʠ ʦʜʥʦʡ ʠʟ ʪʝʤ ʫʧʦʤʷʥʫʪʦʡ ʚʳʰʝ ʜʠʩʮʠʧʣʠʥʳ ʄɿʂʄʊ. 

ʀʤʝʶʪʩʷ ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʢʘ-

ʪʦʜʥʦʡ ʟʘʱʠʪʳ. ʅʘ ʟʘʥʷʪʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʚʝʣ 

ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʜʥʦʤʫ ʚʦʧʨʦʩʫ, ʟʘʪʝʤ ʧʨʝʜʩʪʘʚʣʷʣ ʥʘ ʦʙʱʝʝ ʦʙ-

ʩʫʞʜʝʥʠʝ ʩʚʦʠ ʩʣʘʡʜʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʦʟʥʠʢʘʣʠ ʩʝʨʴʝʟʥʳʝ ʜʠʩʢʫʩ-

ʩʠʠ ʦ ʩʪʨʫʢʪʫʨʝ ʙʫʜʫʱʝʡ ʣʝʢʮʠʠ-ʧʨʝʟʝʥʪʘʮʠʠ, ʯʪʦ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʚʝʩʴʤʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʷʚʣʝʥʠʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨ-

ʤʠʨʦʚʘʣʘʩʴ ʦʙʱʘʷ ʧʨʝʟʝʥʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʣʠʙʦ ʩʯʠʪʘʣʘʩʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʟʘʢʦʥʯʝʥʥʦʡ, ʣʠʙʦ ʦʪʜʘʚʘʣʘʩʴ ʩʪʫʜʝʥʪʘʤ ʥʘ ʜʦʨʘʙʦʪʢʫ ʜʦ ʩʣʝʜʫʶʱʝʡ ʥʝ-

ʜʝʣʠ, ʩ ʫʢʘʟʘʥʠʝʤ ʚʦʟʥʠʢʰʠʭ ʚʦʧʨʦʩʦʚ. ʂʦʥʝʯʥʦ, ʨʝʰʠʪʴ ʚʩʝ ʵʪʠ ʟʘʜʘʯʠ ʟʘ 

ʜʚʘ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʯʘʩʘ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ ʥʘʤ ʧʦʚʝʟʣʦ, ʩʝʪʢʘ ʨʘʩʧʠʩʘʥʠʡ ʩʦ-

ʩʪʘʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʜʠʩʮʠʧʣʠʥʫ, ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ ï ʣʝʢʮʠʷ, ʟʘʪʝʤ 

ʧʨʘʢʪʠʢʘ. 

 

 
 

ʈʠʩ. 2. ɺʦʧʨʦʩʳ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʩʨʘʟʫ ʙʳʣ ʧʦʣʫʯʝʥ ʦʪʚʝʪ ʥʘ ʪʘʢʦʡ ʚʦʧʨʦʩ, 

ʢʘʢ ʬʠʟʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʧʨʦʮʝʩʩʘ; ʫ ʥʝʢʦʪʦʨʳʭ ʚʦʦʙʱʝ ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʘʩ-

ʩʦʮʠʘʮʠʡ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ, ʪʦʣʴʢʦ ʧʦʩʣʝ ʥʘʚʦʜʷʱʠʭ ʚʦʧʨʦʩʦʚ ʧʨʠʰʣʠ ʢ 

ʦʪʚʝʪʫ. ʀ ʵʪʦ ʥʝ ʝʜʠʥʠʯʥʳʡ ʩʣʫʯʘʡ. ɽɦ ʝ ʧʨʠʤʝʨ, ʜʨʫʛʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʠʟʫ-

ʯʘʝʤ ʧʨʠʥʮʠʧ ʠ ʫʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ ʩʙʨʦʩʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʝʨʝʢʘ-

ʯʠʚʘʶʱʝʡ ʩʪʘʥʮʠʠ, ʥʘ ʨʠʩ. 3 ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʤʘʣʦʠʥʝʨ-

ʮʠʦʥʥʳʡ ʢʣʘʧʘʥ çʌʣʝʢʩ-ʌʣʦè.  
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ʈʠʩ. 3. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʰʣʘʥʛʦʚʦʛʦ ʢʣʘʧʘʥʘ çʌʣʝʢʩ-ʌʣʦè 

(I - ʚʭʦʜʥʘʷ ʧʦʣʦʩʪʴ; II - ʚʳʭʦʜʥʘʷ ʧʦʣʦʩʪʴ;  

III - ʧʦʣʦʩʪʴ, ʟʘʧʦʣʥʝʥʥʘʷ ʛʘʟʦʤ;  

1 - ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ; 2 - ʜʨʦʩʩʝʣʴ; 3 - ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʩʦʩʫʜ;  

4 - ʛʠʣʴʟʘ; 5 - ʰʣʘʥʛ; 6 - ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ) 
 

ʇʦʩʣʝ ʟʥʘʢʦʤʩʪʚʘ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʢʣʘʧʘʥʘ ʟʘʜʘʥ ʚʦʧʨʦʩ: ʂʘʢʦʝ ʠʟ-

ʚʝʩʪʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʢʣʘʧʘʥʘ? ʀ ʩʥʦʚʘ 

ʧʨʠʰʣʦʩʴ ʟʘʜʘʚʘʪʴ ʥʘʚʦʜʷʱʠʝ ʚʦʧʨʦʩʳ, ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʫʩʪʨʦʡʩʪʚʦ 

ʨʘʟʜʝʣʠʪʝʣʴʥʦʛʦ ʩʦʩʫʜʘ (ʧ. 3, ʨʠʩ. 3), ʠ ʩʥʦʚʘ ʟʚʫʯʘʣʠ ʬʨʘʟʳ: ʘ ʟʘʯʝʤ ʵʪʦ 

ʥʘʜʦ ʟʥʘʪʴ; ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ! ʠ ʧʨ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʥʝʢʦ-

ʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʧʳʪʘʶʪʩʷ ʥʘʡʪʠ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, ʦʙʨʘʪʠʚʰʠʩʴ ʩʨʘʟʫ ʢ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ, ʪʦ ʝʩʪʴ ʚʝʩʴ ʤʳʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʘʧʨʘʚ-

ʣʝʥ ʥʘ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʥʝ ʥʘ ʘʥʘʣʠʟ ʠʟʚʝʩʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʞʠʜʢʦʩʪʠ ʠ ʚ ʛʘʟʝ, ʯʪʦ, ʢʦʥʝʯʥʦ, ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʣʫʙʦ-

ʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ çʢʣʠʧʦʚʦʛʦ 

ʤʳʰʣʝʥʠʷè ʠ ʦʪʩʫʪʩʪʚʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʥʘʫʢ, ʚ ʬʠʟʠʢʝ ʠ ʭʠʤʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, çʜʘʨʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʠ 

(ʰʢʦʣʴʥʳʝ ʠ ʚʫʟʦʚʩʢʠʝ) ʚʨʝʤʷ ʩʚʦʝ ʧʦʪʨʘʪʠʣʠè, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʜʦʣʞʥʳ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʵʪʠ ʧʨʦʙʝʣʳ, ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʝ ʚʨʝʤʷ. ʇʨʠ ʵʪʦʤ ʪʨʷʩʠʥʘ ʢʣʠʧʦʚʦʩʪʠ ʨʘʟʥʦʡ ʦʙʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚʦʢʨʫʛ ʟʘʪʷʛʠʚʘʝʪ ʠʥʜʠʚʠʜʘ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠ-

ʚʘʪʴ ʧʨʦʠʩʭʦʜʷʱʝʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʠʥʞʝʥʝʨʥʦʤ ʜʝʣʝ, ʚ ʪʝʭʥʦʣʦʛʠʷʭ. ʅʦ 

ʝʩʪʴ ʥʘʜʝʞʜʘ, ʯʪʦ ʚʦʟʤʦʞʝʥ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʙʫʯʘʶʱʠʭ-

ʩʷ, ʥʘʫʯʠʚʰʠʩʴ ʩʠʩʪʝʤʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʠʥʞʝʥʝʨʥʫʶ ʜʠʩʮʠ-

ʧʣʠʥʫ, ʦʥʠ ʩʤʦʛʫʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʵʪʦʛʦ ʧʦʨʦʢʘ.  

ʅʘʙʦʨ ʚʦʧʨʦʩʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʦʙʫʯʘʶʱʠʤʠʩʷ, ʦʨʛʘʥʠʟʫʝʪ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʦʪʚʝʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ ʬʦʨʤʠʨʫʶʪ ʫʩʪʦʡʯʠʚʫʶ ʩʠʩʪʝ-

ʤʫ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʠ ʪʘʢʦʡ ʧʦʜʭʦʜ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦ ʨʝʰʠʪ ʫʢʘʟʘʥʥʫʶ 
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ʚʳʰʝ ʧʨʦʙʣʝʤʫ çʢʣʠʧʦʚʦʛʦ ʤʳʰʣʝʥʠʷè, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ, ʧʦʣʫʯʠʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪ ʩʜʝʣʘʥʥʦʡ ʨʘ-

ʙʦʪʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʨʘʟʚʠʚʘʝʪ ʢʨʠʪʠʯʝ-

ʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʬʦʨʤʠʨʫʝʪ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘ-

ʝʪ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʄʠʣʣʠʦʥʳ ʩʘʡʪʦʚ ʉɽʊʀ ʧʦʩʚʷʱʝʥʳ ʩʤʝ-

ʰʘʥʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʤʝʪʦʜ ʫʥʠʚʝʨʩʘʣʝʥ ʠ ʵʬʬʝʢʪʠʚʝʥ, ʫʯʠʪ ʩʪʫʜʝʥʪʦʚ ʠ 

ʫʯʝʥʠʢʦʚ çʫʯʠʪʴʩʷè. ʂʘʢ ʧʦʢʘʟʘʥʦ ʅ.ɺ. ɸʥʜʨʝʝʚʦʡ ʚ ʨʘʙʦʪʝ [4]: çéʋʯʝʥʠʢ 

ï ʚ ʮʝʥʪʨʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɽʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ 

ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʝʛʦ ʜʝʬʠʮʠʪʦʚ, ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʠʥʪʝʨʝʩʦʚéè.  

 

ɺʳʚʦʜʳ:  

1. ɼʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦ ʤʝʪʦʜʫ ʉʆ ʪʨʝ-

ʙʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʪʘʢʦʛʦ ʨʦʜʘ ʟʘ-

ʥʷʪʠʷʤ, ʥʦ ʵʪʦ ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʝ ʩʪʠʤʫʣʠʨʫʝʪʩʷ.  

2. ʄʝʪʦʜ ʉʆ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʦʙʝʣʳ ʚ ʥʘʯʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʦʙʫ-

ʯʝʥʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʣʠʢʚʠʜʘ-

ʮʠʠ çʢʣʠʧʦʚʦʛʦ ʤʳʰʣʝʥʠʷè.  

3. ʅʝ ʩʣʝʜʫʝʪ ʚʩʝ ʟʘʥʷʪʠʷ ʚʝʩʪʠ ʧʦ ʤʝʪʦʜʫ ʉʆ ʧʦ ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ, 

ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʪʦʜʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʷ ʫʞʝ ʧʨʦʰʣʦ 
ʥʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʧʨʦʙʘʮʠʠ ʩʪʘʣʠ ʦʯʝʚʠʜʥʳ ʩʣʝʜʫʶʱʠʝ 
ʧʨʦʙʣʝʤʳ: ʣʶʙʦʡ ʢʫʨʩ ʥʝ ʤʦʞʝʪ ʠʩʯʝʨʧʳʚʘʪʴʩʷ ʣʝʢʮʠʷʤʠ ʠ ʧʨʦʩʪʳʤ 
ʥʘʙʦʨʦʤ ʪʝʩʪʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʧʦ-
ʛʨʫʞʝʥʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʙʝʟ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʥʝʚʦʟ-
ʤʦʞʥʘ ʚʳʨʘʙʦʪʢʘ çʤʷʛʢʠʭè ʥʘʚʳʢʦʚ. ʎʝʣʴ ʩʪʘʪʴʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫ-
ʨʫ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʘʧʦʣʥʝʥʥʦʩʪʴ ʧʣʘʪʬʦʨʤʳ ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʪ-
ʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʷ, 
ʤʘʩʩʦʚʳʝ ʦʪʢʨʳʪʳʝ ʦʥʣʘʡʥ ʢʫʨʩʳ (MOOC), ʯʘʩʪʥʳʝ ʟʘʢʨʳʪʳʝ ʦʥʣʘʡʥ 
ʢʫʨʩʳ (SPOC), ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʮʠʬʨʦʚʳʝ ʧʦʣʠʛʦʥʳ. 

 

Online education technologies analysis 
 

I.I. Bezukladnikov, 
 Ph.D., Associate Professor, Department of Automation and Telemechanics, 

Perm National Research Polytechnic University 
A.N. Kamenskikh, 

Ph.D., Associate Professor, Department of AT, PNRPU 
V.I. Freiman, 

 Grand Ph.D., Professor, Deputy Head of the Department of AT  
for Educational and Methodological Work, PNRPU 

A.A. Yuzhakov, 
Grand Ph.D., Professor, 

Head of Department, Department of Automation and Telemechanics, PNRPU 
 

Abstract. Development of online education technologies has already passed the 
initial stage. As the result of testing, the following problems became obvious: 
any course can not be limited to lectures and a simple set of tests, the effective-
ness of education depends on the degree of immersion in the educational pro-
cess, without contact work, it is impossible to develop "soft" skills. The purpose 
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of the article is to analyze various approaches and methods of online education 
and to determine the structure and functional content of the fourth-generation 
online education platform. 
Keywords: online education, online education technology, massive open online 
courses (MOOCs), small private online courses (SPOCs), virtual laboratory, 
cyber-physical laboratory. 

 
ʇʝʨʝʭʦʜ ʢ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ ʦʙʱʝʩʪʚʫ ʥʝʠʟʙʝʞʥʦ ʦʢʘʟʳʚʘʝʪ 

ʩʠʣʴʥʝʡʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʪʨʝʥʜʦʚ 
ʚ ʦʙʨʘʟʦʚʘʥʠʠ 21-ʛʦ ʚʝʢʘ ʩʪʘʣʘ ï ʤʘʩʩʦʚʠʟʘʮʠʷ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʳʩʰʝʤ ʦʙ-
ʨʘʟʦʚʘʥʠʠ ʚʦʟʥʠʢʘʝʪ ʫ ʚʩʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʣʶʜʝʡ [1]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʣʠʙʦ ʧʦʚʳʰʘʪʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʢʦʥʮʝʧʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛʜʝ ʢʘʞʜʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʫʯʝ-
ʥʳʤ, ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ [2], ʢʦʪʦʨʦʝ ʙʳʣʦ ʙʳ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦ-
ʪʨʝʙʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʨʦʙʣʝʤʳ ʦʩʪʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥ-
ʥʦʝ ʨʝʰʝʥʠʝ ï ʧʦʚʳʰʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ 
ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʬʝʩʩʠʡ ʧʨʠʚʝʣʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙ-
ʨʘʟʦʚʘʥʠʷ, ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʣʘ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʪʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʟʘʥʠʤʘʣʠ ʤʝʩʷʮʳ ʨʘʩʯʝʪʦʚ ʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʝʛʦʜʥʷ ʚʳʧʦʣʥʷʶʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʟʘ ʩʯʝʪ ʚʳʯʠʩ-
ʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʧʘʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʘʩʩʦʚʦʡ ʧʦʜʛʦ-
ʪʦʚʢʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʢʦʤʧʝʪʝʥʮʠʷʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠ ʚʦʟ-
ʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʫʥʠʢʘʣʴʥʳʤ ʩʦʯʝʪʘʥʠʝʤ 
ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʦʩʥʦʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ. 

ʎʠʢʣ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ ʩʨʦʢʦʚ 5 ʣʝʪ, ʘ ʮʠʢʣ ʦʙʫ-
ʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4 ʜʦ 6 ʣʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴ-
ʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝ ʤʦʞʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʪʘʢʠʤ ʪʝʤʧʦʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ. 
ɺʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʦʙʫʯʝʥʠʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʧʨʠʥ-
ʮʠʧʘʭ life-long/width learning [3-4]. 

ʆʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʠ ʦʙʳʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ 
ʦʙʫʯʝʥʠʷ, ʚʦʩʧʠʪʘʥʠʷ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ [5]. ʋʤʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 
ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʌʦʨʤʠʨʫʝʤʘʷ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 
ʩʨʝʜʫ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʦʙʣʘʯʥʳʝ ʩʝʨ-
ʚʠʩʳ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ 
ʜʨʫʛʠʝ. ʉʪʘʥʦʚʣʝʥʠʝ ʣʶʙʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʩʝʛʜʘ ʩʦʧʨʷʞʝʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʠʭ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʚʨʝʤʝʥʥʘʷ ʛʨʘʞʜʘʥʩʢʘʷ ʘʚʠʘʮʠʷ ʧʨʦʩʪʦ ʥʝʤʳʩʣʠʤʘ ʙʝʟ 
ʩʪʨʦʛʠʭ ʧʨʦʪʦʢʦʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʕʪʦ ʞʝ ʩʧʨʘʚʝʜʣʠ-
ʚʦ ʠ ʜʣʷ ʫʤʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʨʝʜ. ɹʝʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ 
ʩʚʷʟʘʥʥʳʭ ʩ ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʚʦʟʤʦʞʥʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʵʪʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ. 

ʎʝʣʴ ʩʪʘʪʴʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʦʚʨʝʤʝʥ-
ʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. 
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1. ʉʠʩʪʝʤʳ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʢʫʩ ʙʳʣ ʩʦʩʨʝʜʦʪʦ-

ʯʝʥ ʚʦʢʨʫʛ ʩʠʩʪʝʤʳ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʷʚʠʣʠʩʴ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ (ʘʥʛʣ. 

learning management system, LMS ʠ content management system, CMS), ʪʘʢʠʝ 

ʢʘʢ MOODLE, OpenEdx, CANVAS ʠ ʜʨ. 

 ʉ LMS ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʦʙʫʯʘʶʱʠʡʩʷ, ʠ ʦʥʘ ʫʧʨʘʚʣʷʝʪ ʝʛʦ ʜʦʩʪʫ-

ʧʦʤ, ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʢʦʥʪʝʥʪʫ, ʨʘʩʧʠʩʘʥʠʝʤ, ʦʪʩʣʝʞʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. 

 CMS ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʟʘʜʘʚʘʪʴ ʪʝʤʧ ʝʛʦ ʧʨʦʭʦʞʜʝʥʠʷ, ʧʘʨʘʤʝʪʨʳ ʦʮʝ-

ʥʠʚʘʥʠʷ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʢʫʨʩʘ. 

 ʆʙʝ ʩʠʩʪʝʤʳ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʴʥʦʛʦ ʧʨʠʥʮʠʧʘ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʫʣʫʯʰʝʥʳ. ɸʨʭʠʪʝʢʪʫʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝ-

ʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʩʫʙʲʝʢʪʦʚ ï ʦʙʫʯʘʶʱʝʛʦʩʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

(ʨʠʩ. 1). 

ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʪʦʣʴʢʦ 

ʦʥʣʘʡʥ ʢʫʨʩʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢʣʘʩʩʘ massive open online 

courses (MOOC) [6]. ɺ ʢʦʥʮʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʪʘʣʠ ʦʯʝʚʠʜʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʦʥʣʘʡʥ ʢʫʨʩʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦ-

ʢʦʣʝʥʠʷ [7]: 

1. ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʭʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ; 

2. ʩʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʜʦʩʪʫʧʘ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʉɸʇʈ ʜʣʷ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʢʫʨʩʦʚ; 

3. ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʬʫʥʢʮʠʡ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʠ ʥʝ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʤʷʛʢʠʝ ʥʘʚʳʢʠ (ʘʥʛʣ. soft-skills). 
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2. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʦʥʣʘʡʥ ʢʫʨʩʦʚ ʩʪʘʣʦ ʨʘʟʚʠʪʠʝ 

ʤʝʪʦʜʦʣʦʛʠʠ ʢʦʥʥʝʢʪʠʚʠʟʤʘ [8]. ɼʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʩʪʘʚʠʪ ʚʦ ʛʣʘʚʫ ʫʛʣʘ 

ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʟʥʘʥʠʡ, ʦʙʫʯʘʶʱʠʝʩʷ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʧʨʦʮʝʩʩʝ ʛʝʥʝ-

ʨʘʮʠʠ ʚʳʩʢʘʟʳʚʘʥʠʡ ʠ ʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʤʝʥ-

ʪʳ p2p-ʦʙʫʯʝʥʠʷ, ʢʘʞʜʳʡ ʦʙʫʯʘʶʱʠʡʩʷ ʥʘ ʢʫʨʩʝ ʩʪʘʥʦʚʠʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʫʯʠʪʝʣʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʠ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʥʘʚʳʢʠ ʦʮʝʥʢʠ ʩʫʞʜʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʫʯʘʶʱʠʝʩʷ ʬʦʨ-

ʤʠʨʫʶʪ ʩʦʮʠʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʩʭʦʞʠʝ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʘ 

ʠʥʦʛʜʘ ʠ ʥʘʧʨʷʤʫʶ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʣʦʱʘʜʢʘʭ ï ʬʦʨʫʤʘʭ, ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʪ.ʜ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʧʣʘʪʬʦʨʤʘ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠ ʪʝʧʝʨʴ ʝʝ ʤʦʞʥʦ ʦʙʦʙʱʝʥʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 2). 

ɺ ʢʦʥʮʝʧʮʠʠ ʦʥʣʘʡʥ ʢʫʨʩʦʚ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʣʝʞʠʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʠʘʣʦʛʘ ʢʘʢ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʦʙʫʯʘʶʱʠʤʠʩʷ, ʪʘʢ ʠ ʩʘʤʠʤʠ ʦʙʫʯʘ-

ʶʱʠʤʠʩʷ. ʆʜʥʘʢʦ ʜʨʫʛʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʥʠ ʥʝ ʧʨʝʜʦ-

ʩʪʘʚʣʷʶʪ.  
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ʈʘʟʚʠʪʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʦʧʦʣʥʝʥʥʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠ ʤʥʦʛʠʝ ʧʨʦʬʝʩʩʠʠ, ʢʦʪʦʨʳʝ, ʧʦ ʩʫʪʠ, ʩʪʘʣʠ ʫʜʘ-

ʣʝʥʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ï ʨʦʙʦʪʦʚ, ʩʘʤʦʣʝʪʦʚ, ʩʪʘʥʢʦʚ ʠ 

ʪ.ʜ., ʜʘʞʝ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ ʢʘʢ ʤʝʜʠʮʠʥʘ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʦ ʪʨʝʙʦʚʘʣʦʩʴ ʦʯ-

ʥʦʝ ʦʙʫʯʝʥʠʝ, ʯʪʦʙʳ ʧʦʟʥʘʢʦʤʠʪʴ ʯʝʣʦʚʝʢʘ ʩ ʨʝʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ, 

ʪʝʧʝʨʴ ʚʦʟʤʦʞʥʦ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ ʀʊ-

ʠʥʜʫʩʪʨʠʠ, ʛʜʝ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʤʥʦʞʝʩʪʚʘ 

ʣʶʜʝʡ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʜʘʧʪʘʮʠʶ ʙʫʜʫʱʝ-

ʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʢ ʪʘʢʠʤ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ. ʕʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʢʦʥʮʝʧ-

ʮʠʶ çʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘè ʠ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ, ʦʜʥʘʢʦ ʵʪʠʭ ʚʦʟ-
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ʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʥʝʪ ʚ ʨʘʤʢʘʭ ʧʣʘʪʬʦʨʤ ʪʨʝʪʴʝʛʦ ʧʦ-

ʢʦʣʝʥʠʷ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ 

ʜʣʷ ʦʥʣʘʡʥ ʢʫʨʩʦʚ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ [9]. 

 

3. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ï ʧʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ, ʩʠʥʭʨʦʥʥʳʭ ʩʝʩʩʠʡ ʠ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʣʘʙʦʨʘ-

ʪʦʨʠʡ. 

ʇʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʥʭʨʦʥʥʳʭ ʩʝʩʩʠʡ ʠʟʥʘʯʘʣʴʥʦ ʨʝʰʘʣʘʩʴ ʟʘ 

ʩʯʝʪ ʩʠʩʪʝʤ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʪʘʢ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘ-

ʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʧʦʛʨʫʞʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʧʨʦʮʝʩʩ. ʊʦ ʞʝ ʩʧʨʘʚʝʜ-

ʣʠʚʦ ʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʧʨʦʮʝʩʩ ʣʝʢ-

ʮʠʠ ʥʘʭʦʜʷʩʴ ʚ ʜʦʤʘʰʥʝʡ ʦʙʩʪʘʥʦʚʢʝ. ʆʪʯʘʩʪʠ ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʦʥ-

ʣʘʡʥ ʣʝʢʮʠʦʥʥʳʤʠ ʘʫʜʠʪʦʨʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ Oxford HIVE ʠʣʠ Harvard hub 

ʠ ʜʨʫʛʠʤʠ [10]. ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʜʝʣʘʝʪ ʠʭ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʰʢʦʣ, ʛʜʝ ʯʘʩʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʠʭ ʦʩʦʙʝʥʥʦ 

ʚʳʩʦʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʦʣʯʦʢ ʧʦʣʫʯʠʣʠ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦ-

ʩʪʠ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʣʝʢʮʠʦʥʥʳʭ ʘʫʜʠʪʦʨʠʡ [11-12]. 

ɺʩʣʝʜ ʟʘ ʵʪʠʤ ʠʟʤʝʥʠʣʘʩʴ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ï ʧʦʷʚʠʣʘʩʴ ʧʦʜ-

ʜʝʨʞʢʘ ʚʠʨʪʫʘʣʴʥʳʭ ʠ ʦʥʣʘʡʥʦʚʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʧʨʠʤʝʨʦʤ ʪʘʢʦʡ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ, ʢʘʢ ʧʨʦʩʪʘ ̫ʉɸʇʈ ʚ ʢʘʯʝʩʪʚʝ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ, ʪʘʢ 

ʠ ʩʣʦʞʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʜʘʣʝʥʥʦ ʫʧʨʘʚʣʷʪʴ ʨʦʙʦʪʦʪʝʭʥʠʯʝ-

ʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʘʟʨʘʙʦʪʢʝ ʢʦʪʦʨʳʭ 

ʠ ʫʯʘʪʩʷ ʩʪʫʜʝʥʪʳ (ʨʠʩ. 3).  

 

 
 

ʈʠʩ. 3. ɺʟʛʣʷʜ ʥʘ ʢʠʙʝʨʬʠʟʠʯʝʩʢʫʶ ʣʘʙʦʨʘʪʦʨʠʶ  

çɸʚʪʦʥʦʤʥʳʝ ʩʝʨʚʠʩʥʳʝ ʨʦʙʦʪʳè 

 

ɺ ʨʘʤʢʘʭ ʧʦʜʦʙʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʦʙʫʯʘʶʱʠʝʩʷ, ʨʘʙʦʪʘʷ ʥʘʜ ʧʨʦʝʢ-

ʪʘʤʠ, ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʙʠʟʥʝʩ-ʢʝʡʩʦʚ ʠʣʠ ʤʠʩʩʠʡ ʨʦʙʦ-

ʪʦʚ; ʧʨʠʤʝʨʦʤ ʪʘʢʠʭ ʤʠʩʩʠʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ï ʨʦʙʦʪ-ʦʬʠʮʠʘʥʪ, ʠʣʠ ʨʦʙʦʪ-

ʘʥʠʤʘʪʦʨ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʠʟ ʩʝʙʷ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʫʙʲʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʤʥʦʞʝʩʪʚʦʤ ʩʝʨʚʠʩʦʚ (ʨʠʩ. 4). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʣʦʞʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ, ʥʦ ʠ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʜʠʥ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʴ ʫʞʝ ʥʝ ʩʧʦʩʦʙʝʥ ʩʧʨʘʚʠʪʴʩʷ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʧʦʜʜʝʨʞʢʦʡ ʚʩʝʭ ʵʣʝ-

ʤʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ, ʧʦʵʪʦʤʫ ʥʘʜ ʢʫʨʩʘʤʠ ʯʘʱʝ ʚʩʝʛʦ ʨʘʙʦʪʘʶʪ 

ʢʦʤʘʥʜʳ. 

LMS ʜʦʧʦʣʥʷʶʪʩʷ ʤʦʜʫʣʷʤʠ ʜʣʷ ʧʨʦʢʪʦʨʠʥʛʘ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʩʠʩʪʝ-

ʤʫ ʦʮʝʥʠʚʘʥʠʷ. ʄʦʜʫʣʴ ʧʨʦʢʪʦʨʠʥʛʘ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʀʀ) LMS ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʤʠʢʨʦʬʦʥʫ, ʚʠʜʝʦʢʘʤʝʨʝ ʠ ʜʨʫʛʦʤʫ 

ʇʆ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʢʨʦʤʝ ʪʦʛʦ ʩʠʩʪʝʤʳ ʚʳʥʫʞʜʝʥʳ ʭʨʘ-

ʥʠʪʴ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ ʠ 

ʣʠʮʘ, ʯʪʦ ʥʝʩʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, LMS ʜʦʧʦʣʥʷʶʪʩʷ ʤʦʜʫʣʷʤʠ ʘʩʩʠʩʪʝʥʪʘʤʠ ʥʘ ʢʫʨʩʘʭ ʥʘ 

ʦʩʥʦʚʝ ʀʀ; ʧʨʠʤʝʨʦʤ ʪʘʢʠʭ ʤʦʜʫʣʝʡ ʩʣʫʞʘʪ ʯʘʪ-ʙʦʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʦʙʫʯʘʶʱʠʤʩʷ, ʦʪʚʝʯʘʷ ʥʘ ʠʭ ʚʦʧʨʦʩʳ ʠ ʩʥʠʞʘʷ ʵʪʠʤ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʷ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʨʦʙʣʝʤʘ ʩʧʠʩʳʚʘʥʠʷ ʠ ʢʦʧʠʨʦʚʘʥʠʷ ʦʪʚʝʪʦʚ ʥʘ ʟʘ-

ʜʘʥʠʷ ʨʝʰʘʝʪʩʷ ʯʝʨʝʟ ʮʠʬʨʦʚʳʝ ʧʦʣʠʛʦʥʳ (ʢʠʙʝʨʧʦʣʠʛʦʥʳ). ʊʘʢʦʡ ʧʦʣʠʛʦʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʦʡ ʦʙʫʯʘ-

ʶʱʠʡʩʷ ʜʦʣʞʝʥ ʨʝʰʠʪʴ ʥʝʢʦʪʦʨʫʶ ʟʘʜʘʯʫ, ʧʦʣʠʛʦʥ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʟʘ-

ʜʘʥʥʦʤʫ ʰʘʙʣʦʥʫ, ʥʦ ʢʘʞʜʳʡ ʨʘʟ ʩ ʥʦʚʳʤ ʩʣʫʯʘʡʥʳʤ ʦʪʚʝʪʦʤ ʥʘ ʟʘʜʘʯʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ ʚʳʧʦʣʥʠʪʴ ʥʝʢʦʪʦʨʳʡ ʘʣʛʦʨʠʪʤ 

ʜʝʡʩʪʚʠʷ, ʤʦʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʵʪʦʪ ʘʣʛʦʨʠʪʤ, ʥʦ ʥʝ ʩʘʤ ʦʪʚʝʪ ʥʘ ʟʘʜʘʯʫ. 
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ʊʝʭʥʦʣʦʛʠʷ ʢʠʙʝʨʧʦʣʠʛʦʥʦʚ ʧʨʝʢʨʘʩʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʪʨʝʥʜʦʤ ʥʘ ʛʝʡ-

ʤʠʬʠʢʘʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ; ʠʟ ʧʨʦʭʦʞʜʝʥʠʷ ʪʘʢʠʭ ʧʦʣʠʛʦʥʦʚ ʜʦʩʪʘʪʦʯʥʦ 

ʣʝʛʢʦ ʩʜʝʣʘʪʴ ʩʦʨʝʚʥʦʚʘʥʠʝ, ʠ ʥʘʛʨʘʞʜʘʪʴ ʣʫʯʰʠʭ, ʘ ʫʥʠʢʘʣʴʥʦʩʪʴ ʧʦʣʠʛʦ-

ʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʨʝʚʥʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʤʥʦʛʦ-

ʢʨʘʪʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʟʘʜʘʯ ʚ ʨʘʤʢʘʭ ʢʠʙʝʨʧʦʣʠʛʦʥʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʪʴʩʷ 

ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʥʠʤ ʧʦ ʪʘʣʘʥʪʫ ʩʪʫʜʝʥʪʘʤ, ʯʪʦ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʤʢʘʭ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʦʪʩʪʘʶʱʠʤ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʝʨʚʳʝ LMS ʧʣʘʪʬʦʨʤʳ ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʪʦʣʴʢʦ ʧʝʨʝʜʘʯʫ ʟʥʘʥʠʡ ʦʪ ʵʢʩʧʝʨʪʘ ʢ ʦʙʫʯʘʶʱʝʤʫʩʷ ʠʣʠ 

ʢʦʥʮʝʧʮʠʶ çʩʢʘʯʠʚʘʥʠʷè (ʘʥʛʣ. Downloading). ʇʦ ʩʫʪʠ ʦʥʣʘʡʥ-ʢʫʨʩʳ ʵʪʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʁ ʪ ʠʟ ʩʝʙʷ ʛʣʦʙʘʣʴʥʳʝ ʣʝʢʮʠʠ. 

ʇʣʘʪʬʦʨʤʳ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʥʳ ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʵʪʫ ʢʦʥʮʝʧ-

ʮʠʁ, ʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʤʝʥʷʪʴ. ɺ ʨʘʤʢʘʭ ʦʥʣʘʡʥ ʢʫʨʩʘ ʧʦʷʚʣʷʶʪʩʷ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʫʶʪʩʷ ʵʣʝʤʝʥʪʳ ʜʠʩʢʫʩʩʠʠ 

(ʘʥʛʣ. Talking differently).  

ʇʣʘʪʬʦʨʤʳ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʜʨʫʛʦʡ 

ʧʦʜʭʦʜ ʢ ʦʙʨʘʟʦʚʘʥʠʶ. ɿʘ ʦʩʥʦʚʫ ʙʝʨʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʛʝʥʝʨʘʮʠʠ ʥʘʫʯʥʦʛʦ 

ʟʥʘʥʠʷ, ʘ ʘʢʮʝʥʪ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ p2p-ʦʙʫʯʝʥʠʷ ʠʣʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʠʘʣʦʛ (ʘʥʛʣ. Talking reflectively).  

ʅʘʢʦʥʝʮ ʧʣʘʪʬʦʨʤʳ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʝʢʪʥʦʝ 

ʦʙʫʯʝʥʠʝ ʠ ʢʦʣʣʝʢʪʠʚʥʦʝ ʪʚʦʨʯʝʩʪʚʦ (ʘʥʛʣ. Talking transformatively). ɸʚʪʦ-

ʨʳ ʩʪʘʪʴʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʪʦʣʴʢʦ ʧʣʘʪʬʦʨʤʳ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ, ʠʥʞʝ-

ʥʝʨʥʳʤ ʠ ʜʨʫʛʠʤ ʩʭʦʞʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. 

ʆʙʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʥʘʚʳʢʫ ʤʦʞʝʪ ʣʶʙʦʡ ʯʝʣʦʚʝʢ, ʫʤʥʳʡ ʜʝ-

ʣʘʝʪ ʵʪʦ ʙʩrʪʨʝʝ, ʤʝʥʝʝ ʪʘʣʘʥʪʣʠʚʳʤ ʩʪʫʜʝʥʪʘʤ ʪʨʝʙʫʝʪʩʷ ʥʘ ʵʪʦ ʙʦʣʴʰʝ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʛʦ ʥʝʪ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʢʦʪʦʨʦʝ 

ʧʦʷʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʛʠʙʢʦʩʪʠ ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʥʣʘʡʥ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʣʘʪʬʦʨʤʳ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʢʘʞʜʦʤʫ ʦʙʫʯʘʶʱʝʤʫʩʷ, ʜʘʚʘʷ ʝʤʫ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʪʨʘʪʠʪʴ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʪʦʣʴʢʦ ʚʨʝʤʝʥʠ, ʩʢʦʣʴʢʦ ʝʤʫ 

ʥʝʦʙʭʦʜʠʤʦ, ʠ ʦʪʚʝʯʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʟʘʧʨʦʩ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʫʯʘʶʱʝ-

ʛʦʩʷ. 
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ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʧʨʠʦʙʨʝʣ ʚ 2020 ʛʦʜʫ, ʢʦʛʜʘ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ ʚʫʟʳ ʧʝ-

ʨʝʰʣʠ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ.  

ɼʝʪʘʣʴʥʘʷ ʠ ʚʩʝʩʪʦʨʦʥʥʷʷ ʧʨʦʨʘʙʦʪʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ ʩʪʘʣʘ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʜʫʩʪʨʠʘʣʴ-

ʥʳʭ ʧʘʨʪʥʝʨʦʚ, ʦʞʠʜʘʶʱʠʭ ʦʪ ʚʳʧʫʩʢʥʠʢʦʚ ʠʥʞʝʥʝʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʅʀʗʋ ʄʀʌʀ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝ-

ʪʝʥʮʠʡ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʪʨʝʙʦʚʘʣʦʩʴ ʧʝʨʝʩʪʨʦʠʪʴ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʚ ʢʨʘʡʥʝ ʩʞʘʪʳʝ ʩʨʦʢʠ.  

ɺʝʜʫʱʠʝ ʚʫʟʳ ʈʦʩʩʠʠ ʠ ʤʠʨʘ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʫʨʩʦʚ ʠ/ʠʣʠ ʠʭ ʵʣʝʤʝʥʪʦʚ.  

ʉʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ 

ʦʩʚʝʱʘʣʠʩʴ ʠ ʨʘʥʝʝ, ʠ ʪʝʤ ʙʦʣʝʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʘʟʣʠʯʥʳʭ ʠʟʜʘʥʠʷʭ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ ʧʦ ʠʥʞʝʥʝʨʥʦʤʫ ʜʝʣʫ, 

ʬʠʟʠʢʝ, ʭʠʤʠʠ, ʤʝʜʠʮʠʥʝ ʠ ʜʨʫʛʠʤ ʧʨʝʜʤʝʪʘʭ, ʛʜʝ ʧʨʘʢʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷ-

ʶʱʘʷ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ [1-5]. 

ɺr ʩʰʘʷ ʠʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ (ɺʀʐ) ʄʀʌʀ ʚ ʠʥʪʝʨʝʩʘʭ ʚʳʩʦʢʦʪʝʭ-

ʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ɻʂ çʈʦʩʘʪʦʤè, 

ʛʦʪʦʚʠʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʥʦʚʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʮʠʬʨʦʚʳʭ ʧʨʦʝʢʪʦʚ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʮʠʬʨʦʚʦʛʦ ʣʠʜʝʨʩʪʚʘ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʣʝʪ ʤʘʛʠʩʪʨʘʪʫʨʳ ʨʝʘʣʠʟʫʝʪʩʷ ʛʨʫʧʧʦʚʘʷ ʧʨʦ-

ʝʢʪʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʢʦ-

ʤʘʥʜ, ʚʳʧʦʣʥʷʶʱʠʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʘʩʪʘʚʥʠʢʘ ʨʝʘʣʴʥʳʝ, ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ. ʂʦʤʘʥʜʳ ʩʦʩʪʦʷʪ ʠʟ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯ-

ʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ï ʠʥʞʝʥʝʨ ʜʘʥʥʳʭ, ʘʥʘʣʠʪʠʢ ʜʘʥʥʳʭ, ʮʠʬʨʦʚʦʡ ʧʨʦ-

ʝʢʪʠʨʦʚʱʠʢ, ʩʠʩʪʝʤʥʳʡ ʠʥʞʝʥʝʨ.  

ɺ ʧʨʦʮʝʩʩ ʪʘʢʞʝ ʚʦʚʣʝʯʝʥʳ ʚʝʜʫʱʠʝ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʵʢʩʧʝʨʪʳ ʠ ʨʘʟ-

ʨʘʙʦʪʯʠʢʠ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ. ʊʘʢʘʷ ʧʨʘʢʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʟʘʧʨʦʩʳ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʥʘ ʫʩʢʦʨʝʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʘʜʨʦʚ [6,7]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝ-

ʥʠʷ ʚ ɺʀʐ ʄʀʌʀ ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘʜʘʧ-

ʪʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʨʝʞʠʤʫ ʷʚʠʣʦʩʴ ʥʝʪʨʠʚʠʘʣʴ-

ʥʦʡ ʟʘʜʘʯʝʡ. ʇʦʜʘʯʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ, ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʯʝʨʝʟ ʠʟʚʝʩʪ-

ʥʳʝ ʩʠʩʪʝʤʳ zoom, skype ʠ ʧʨʦʯʠʝ ʥʝ ʚʳʟʚʘʣʘ ʟʘʪʨʫʜʥʝʥʠʡ ʥʠ ʫ ʩʪʫʜʝʥʪʦʚ, 

ʥʠ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ.  
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ʊʘʢʞʝ ʥʝ ʚʳʟʳʚʘʣʠ ʚʦʧʨʦʩʦʚ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʶ, ʪʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʢʘʞʜʳʤ ʩʪʫʜʝʥʪʦʤ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʤʝʣ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦ, ʚ ʦʪʩʨʦʯʝʥʥʦʤ 

ʨʝʞʠʤʝ ʠʣʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʚʝʨʢʫ. 

ɸ ʚʦʪ ʚʦʧʨʦʩ ʧʝʨʝʥʦʩʘ ʚ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ ʛʨʫʧʧʦʚʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʪʨʝʙʦʚʘʣ ʛʣʫʙʦʢʦʡ ʧʨʦʨʘʙʦʪʢʠ, ʢʘʢ ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ, ʪʘʢ 

ʠ ʚ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʯʘʩʪʴ ʠʥʦ-

ʛʦʨʦʜʥʠʭ ʩʪʫʜʝʥʪʦʚ ʫʝʭʘʣʠ ʟʘ ʧʨʝʜʝʣʳ ʄʦʩʢʚʳ, ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʙʝʩʢʦʥʬʣʠʢʪʥʳʡ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʇʆ) ʜʦʩʪʫʧ ʩʪʫʜʝʥ-

ʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠʟ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʝʢ ʢ ʩʦʚʤʝʩʪ-

ʥʦʡ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʝ. 

ʇʨʘʢʪʠʢʠ ʦʙʫʯʝʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʦʪʣʠʯʘʶʪʩʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʩʠʣʴʥʦ. ʊʘʢ, ʜʣʷ ʟʘʜʘʯ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʨʘʙʦʪʘ ʩ 

BIM-ʤʦʜʝʣʷʤʠ ʠʣʠ CAD ʠʥʩʪʨʫʤʝʥʪʘʤʠ) ʧʨʘʢʪʠʢʦʚʘʣʦʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʜʦʤʘʰʥʠʭ ʢʦʤ-

ʧʴʶʪʝʨʘʭ ʫʯʘʱʠʭʩʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʢʣʘʜʳʚʘʥʠʝʤ ʚ ʦʙʱʫʶ ʟʦʥʫ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦ ʧʨʦʤʘʨʢʠʨʦʚʘʥʥʳʭ ʧʨʦʝʢʪʥʳʭ ʬʘʡʣʦʚ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʜʘʯ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ.  

ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʛʨʫʧʧʦ-

ʚʦʤ ʨʝʞʠʤʝ, ʧʨʠ ʵʪʦʤ ʫ ʯʣʝʥʦʚ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʣʠʯ-

ʥʳʝ ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʇʨʠ ʪʘʢʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ 

ʧʨʦʝʢʪʘ, ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʟʜʘʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʘʡʣʳ ʨʘʙʦʯʠʭ 

ʥʘʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪʩʷ ʩ ʵʪʘʣʦʥʥʦʡ 

ʚʝʨʩʠʝʡ. ʊʘʢʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʛʝʥʝʨʠʨʫʝʪ ʙʦʣʴʰʦʡ ʧʦʪʦʢ ʜʘʥʥʳʭ ʚʥʫʪʨʠ 

ʝʜʠʥʦʛʦ ʧʨʦʝʢʪʘ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʨʝʞʠʤʝ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʯʝʨʝʟ ʠʥ-

ʪʝʨʥʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʣʣʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʥʘʜ ʝʜʠʥʳʤ ʢʦʤʧʣʝʢʩʥʳʤ BIM 

ʠʣʠ CAD ʧʨʦʝʢʪʦʤ ʥʝ ʫʜʘʝʪʩʷ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ, ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʫʜʘ-

ʣʝʥʥʘʷ ʨʘʙʦʪʘ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʫʯʝʙʥʦʛʦ ʢʣʘʩʩʘ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʣʦʢʘʣʴ-

ʥʫʶ ʩʝʪʴ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1.  

ɼʦʤʘʰʥʠʝ ʢʦʤʧʴʶʪʝʨʳ ʩʪʫʜʝʥʪʦʚ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʫʜʘʣʝʥʥʳʭ ʪʝʨʤʠʥʘʣʦʚ. ʇʨʠ ʵʪʦʤ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ 

ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʪʝʨʤʠʥʘʣʘ, ʣʠʙʦ ʣʠʯʥʦ ʧʨʠʩʫʪʩʪʚʫʷ ʚ ʫʯʝʙʥʦʤ ʢʣʘʩʩʝ 

(ʙʝʟ ʩʪʫʜʝʥʪʦʚ). ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʨʘʙʦʯʠʤ ʥʘʙʦʨʘʤ ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʥʳʭ 

ʛʨʫʧʧ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪ-

ʥʳʭ ʨʘʙʦʪ.  
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ʈʠʩ. 1. ʉʭʝʤʘ ʮʠʬʨʦʚʦʛʦ ʧʦʣʠʛʦʥʘ ɺʀʐ ʄʀʌʀ 
 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʵʬ-

ʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʛʨʫʧʧʘʤʠ, ʥʝʟʘʚʠʩʠʤʦ ʨʘʙʦʪʘʶʱʠʤʠ ʥʘʜ  

3-4-ʤʷ ʧʨʦʝʢʪʘʤʠ. ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦ-

ʪʳ. ʆʩʣʦʞʥʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʫʯʘ-

ʱʠʭʩʷ ʨʘʥʝʝ ʦʚʣʘʜʝʪʴ ʙʘʟʦʚʳʤʠ ʥʘʚʳʢʘʤʠ ʠ ʧʨʠʝʤʘʤʠ ʨʘʙʦʪʳ ʧʦ ʮʠʬʨʦ-

ʚʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʨʘʙʦʪʳ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʮʠʬʨʦ-

ʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʫʜʘʣʝʥʥʦʤ ʨʝʞʠʤʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʪʨʝʙʫʶʪʩʷ ʧʦʯʪʠ 

ʧʦʩʪʦʷʥʥʦ ʚʩʝʤ ʩʪʫʜʝʥʪʘʤ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʢʣʘʩʩʝ ʦʧʳʪʥʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ 

ʫʜʘʝʪʩʷ ʜʝʨʞʘʪʴ ʚʩʶ ʛʨʫʧʧʫ, ʚʳʧʦʣʥʷʶʱʫʶ ʟʘʜʘʥʠʷ, ʚ ʧʦʣʝ ʟʨʝʥʠʷ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ 

ʫʯʝʥʠʢʦʚ ʚ ʫʜʘʣʝʥʥʦʤ ʨʝʞʠʤʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʧʝʨʚʳʭ 

ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʘʜʘʝʪ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʛʨʫʧʧ ʥʘ ʧʦʜʛʨʫʧʧʳ ʚ ʠʥʪʝʨʝʩʘʭ ʙʳʩʪ-

ʨʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ ʦʚʣʘʜʝʚʘʥʠʷ ʥʘʚʳʢʘʤʠ ʮʠʬʨʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɽʱʝ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʢʫʨʩ çʊʝʭʥʦʣʦʛʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ.  

ɺ ʯʘʩʪʠ ʧʦʜʘʯʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʨʛʘ-

ʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʦʞʥʦʩʪʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʘ. ʀʟ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʡ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʫʜʝʥʪʘʤʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʩʝʩʩʠʡ ʤʘʣʳʭ ʨʘʙʦ-

ʯʠʭ ʛʨʫʧʧ (3-5 ʯʝʣʦʚʝʢ) ʩʦ ʚʨʝʤʝʥʝʤ ʚʳʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʟʘʜʘʥʠʷ 15-45 
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ʤʠʥʫʪ. ʇʨʘʢʪʠʢʦʚʘʣʠʩʴ ʢʘʢ ʟʘʜʘʥʠʷ ʚ ʨʝʞʠʤʝ ʦʜʥʦʨʘʥʛʦʚʦʡ ʛʨʫʧʧʳ ʙʝʟ 

ʚʳʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʟʘʜʘʯʠ ʩʦ ʩʧʝʮʠʘ-

ʣʠʟʘʮʠʝʡ ʦʪʜʝʣʴʥʳʭ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʤʢʘʭ ʤʘʣʦʡ ʛʨʫʧʧʳ. ʋʯʘʱʠʝʩʷ ʵʬʬʝʢ-

ʪʠʚʥʦ ʩʘʤʦʦʨʛʘʥʠʟʫʶʪʩʷ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʦʙʤʝʥʦʤ ʜʘʥʥʳʤʠ, 

ʪʝʢʩʪʘʤʠ, ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʨʘʩʯʝʪʘʤʠ ʠ ʵʩʢʠʟʘʤʠ. ʇʨʝʜʧʨʠʥʠʤʘʪʴ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʛʨʫʧʧʳ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʆʜʥʘʢʦ, ʚʘʞʥʦ ʧʨʠ ʢʦʥʪʨʦʣʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʩʧʦʣʥʝ-

ʥʠʷ (ʧʨʦʚʝʜʝʥʠʷ ʛʨʫʧʧʦʚʦʛʦ ʜʦʢʣʘʜʘ-ʧʨʝʟʝʥʪʘʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ) 

ʦʪʩʣʝʞʠʚʘʪʴ ʚʳʩʪʫʧʣʝʥʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ ʟʘʜʘʚʘʪʴ ʫʪʦʯ-

ʥʷʶʱʠʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʥʝ ʙʝʟʣʠʯʥʦ, ʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʘʜʨʝʩʥʦ.  

ɺ ʯʘʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʤ-

ʧʣʝʢʪʘʮʠʠ, ʩʙʦʨʢʠ ʘʧʧʘʨʘʪʥʳʭ ʯʘʩʪʝʡ ʢʦʤʧʣʝʢʩʦʚ IIoT, ʩʦʟʜʘʥʠʷ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʘʧʠʩʘʥʠʷ ʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ 

ʢʦʤʧʦʥʝʥʪ) ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʣʝʥʦʚ ʛʨʫʧʧ 

ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʵʪʦʤ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʧʧʘʨʘʪʥʦʡ ʯʘ-

ʩʪʴʶ, ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʤʝʩʪʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʦʜʥʦʛʦ ʠʟ ʩʪʫʜʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʩ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʴʶ ʤʘʢʝʪʘ ʙʳʣʘ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘ-

ʥʘ ʟʘʤʝʪʥʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ, ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ rʚ ʣʘʙʦʨʘ-

ʪʦʨʠʠ, ʥʝʩʦʤʥʝʥʥʦ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʞʜʳʤ ʫʯʘʱʠʤʩʷ 

ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. ɸ ʚʦʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʤʘʢʝʪʥʦʡ ʫʩʪʘ-

ʥʦʚʢʠ çʠʥʪʝʨʥʝʪ ʚʝʱʝʡè ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʙʦʪʘ ʦʢʘʟʘʣʘʩʴ 

ʜʘʞʝ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ, ʧʦʩʢʦʣʴʢʫ ʫʯʘʩʪʥʠʢʠ ʛʨʫʧʧ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ 

ʯʝʪʢʦ ʨʘʟʜʝʣʠʪʴ ʟʘʜʘʯʠ ʤʝʞʜʫ ʩʦʙʦʡ. ʆʪʜʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʤʦʞʝʪ ʩʣʫ-

ʞʠʪʴ ʧʨʘʢʪʠʢʘ ʫʜʘʣʝʥʥʦʡ ʧʨʠʝʤʢʠ (ʠʩʧʳʪʘʥʠʡ) ʢʦʣʣʝʢʪʠʚʥʦ ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʩʪʝʥʜʘ. ʇʨʠʝʤʢʘ ʚʝʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʝʙ-

ʢʘʤʝʨ, ʩʠʩʪʝʤ ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʢʨʘʥʦʚ ʫʯʘʩʪʥʠʢʦʚ ʠʩʧʳʪʘʥʠʡ ʩ ʨʘʟʥʳʤʠ ʨʦ-

ʣʷʤʠ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʧʨʦʝʢʪʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʊʘʢʘʷ 

ʵʤʫʣʷʮʠʷ ʫʜʘʣʝʥʥʦʡ ʧʨʠʝʤʢʠ ʧʨʦʜʫʢʪʘ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʫʯʝʙʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ çʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡè ʚʳʟʳʚʘʝʪ ʚʳʩʦʢʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʯʣʝʥʦʚ ʛʨʫʧʧʳ, ʜʘʞʝ ʪʝʭ, ʯʝʡ ʚʢʣʘʜ ʚ ʦʙʱʫʶ ʨʘʙʦʪʫ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʤʘʣ. ɺ ʮʝʣʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʨʝʘʣʴʥʳʤ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʠʤʝʝʪ ʵʬʬʝʢʪ ʚʳʨʘʞʝʥʥʦʡ ʛʝʡʤʠʬʠʢʘʮʠʠ ʫʯʝʙ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥʘ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦʡ. 

ʇʦ ʠʪʦʛʘʤ ʛʦʜʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʦʥʠʤʥʳʡ 

ʦʧʨʦʩ 50 ʩʪʫʜʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʮʠʬʨʦʚʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ɺʀʐ ʄʀʌʀ. 

ʆʥʠ ʚ ʮʝʣʦʤ ʩʭʦʞʠ, ʧʦʵʪʦʤʫ ʧʨʠʚʝʜʝʤ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʮʝʣʠʢʦʤ, 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʚ ʣʠʰʴ ʦʧʝʯʘʪʢʠ.  

1. çʊʘʢ ʢʘʢ ʤʳ ʫʯʠʤʩʷ ʥʘ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʚʷʟʘʥʥʦʤ ʩ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʩʚʷʟʘʥʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ɺ 

ʦʯʥʦʤ ʬʦʨʤʘʪʝ ʪʘʢʠʝ ʟʘʥʷʪʠʷ ʥʘʚʝʨʥʷʢʘ ʧʨʦʚʦʜʠʣʠʩʴ ʙʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʝʢʪʦʨʘ. ʅʦ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ ʪʨʘʥʩʣʷʮʠʷ ʠʜʝʪ ʩʨʘʟʫ ʥʘ ʇʂ, ʯʪʦ 

ʛʦʨʘʟʜʦ ʫʜʦʙʥʝʝ ʠ ʥʘʛʣʷʜʥʝʝè. 
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2. çʅʝʢʦʪʦʨʳʝ ʧʘʨʳ ʜʘʞʝ ʫʜʦʙʥʝʝ ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪʝ. ʅʘʧʨʠʤʝʨ, ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʋʜʦʙʥʦ ʩʤʦʪʨʝʪʴ ʥʘ ʵʢʨʘʥ ʩ ʢʦʜʦʤ, ʢʦʪʦʨʳʡ ʪʨʘʥʩʣʠʨʫʝʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʠʩʘʪʴ ʩʚʦʡ. ʅʦ ʝʩʪʴ ʠ ʦʙʨʘʪʥʳʡ ʧʨʠʤʝʨ. 

ʅʘʧʨʠʤʝʨ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʘʢʦʡ ʜʠʩʮʠʧʣʠʥʳ ʢʘʢ çVR-

ʪʝʭʥʦʣʦʛʠʠè ʪʝʨʷʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʩʤʳʩʣʘ, ʪ.ʢ. ʥʝʣʴʟʷ ʧʦʨʘʙʦʪʘʪʴ ʩ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤè. 

3. çɽʩʣʠ ʧʘʨʳ ʥʘʯʠʥʘʶʪʩʷ ʨʘʥʦ ʫʪʨʦʤ, ʘ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚʝʯʝʨʦʤ, ʪʦ 

ʥʘʛʨʫʟʢʘ ʦʩʦʙʝʥʥʦ ʪʷʞʝʣʘʷè. 

4. çɹʦʣʴʰʦʡ ʤʠʥʫʩ ʜʠʩʪʘʥʪʘ ï ʩʣʦʞʥʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʦʙʱʘʪʴ-

ʩʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚʦ ʚʨʝʤʷ ʧʘʨʳ. ʀʥʦʛʜʘ ʙʳʚʘʝʪ ʥʝʣʦʚʢʦ ʧʝʨʝʙʠʚʘʪʴ 

ʚʳʩʪʫʧʣʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʅʘ ʦʯʥʳʭ ʧʘʨʘʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʜʥʷʪʴ ʨʫʢʫ 

ʠ ʦʙʨʘʪʠʪʴ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝè. 

ʀʟ ʦʪʚʝʪʦʚ ʩʪʫʜʝʥʪʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʝʨʝʭʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʝ ʦʙʫʯʝʥʠʝ ʥʝ ʚʳʟʚʘʣ ʦʩʦʙʳʭ ʟʘʪʨʫʜʥʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʝʙʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʇʆ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧ. 2, ʛʜʝ ʨʝʯʴ ʠʜʝʪ ʦ ʰʣʝ-

ʤʘʭ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʧʨʠʩʫʪʩʪʚʠʷ 

ʚ ʢʣʘʩʩʝ.  

ʅʦ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ çʢʦʥʪʘʢʪʥʦʛʦè 

ʦʙʱʝʥʠʷ ʩ ʩʦʢʫʨʩʥʠʢʘʤʠ ʚʦ ʚʨʝʤʷ ʧʝʨʝʨʳʚʦʚ (ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ ʨʝʞʠʤʝ ʦʯ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ) ʚʳʟʳʚʘʣʘ ʦʱʫʱʝʥʠʝ çʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠè ʟʘʥʷʪʠʷʤʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʪʝʨʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʘ ʠʥʪʫʠʪʠʚʥʦʤ ʫʨʦʚʥʝ ʧʦʥʷʪʴ ʩʪʝʧʝʥʴ ʧʦʥʠʤʘʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʩʪʫ-

ʜʝʥʪʦʤ ʧʝʨʝʜʘʚʘʝʤʳʭ ʟʥʘʥʠʡ. 

ʀʟ ʜʘʥʥʦʛʦ ʦʧʳʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʩʬʝʨʝ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, 

ʚʳʟʚʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ, ʥʦ ʠ ʚʘʞʥʳʡ ʥʘʚʳʢ, ʪʘʢ ʢʘʢ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʞʝʥʝʨʘʤ ʟʘʯʘʩʪʫʶ ʧʨʠʭʦʜʠʪʩʷ ʨʘʙʦʪʘʪʴ ʥʘ ʟʥʘʯʠʪʝʣʴ-

ʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

2. ɺ ʨʝʞʠʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤ 

ʥʘʚʳʢ ʙʳʩʪʨʦʡ ʩʤʝʥʳ ʩʦʙʩʪʚʝʥʥʳʭ ʨʦʣʝʡ, ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʥʦʩʠʪʝʣʝʤ ʟʥʘ-

ʥʠʡ, ʜʦʢʣʘʜʯʠʢʦʤ ʠ ʥʘʩʪʘʚʥʠʢʦʤ, ʥʦ ʪʘʢʞʝ ʬʘʩʠʣʠʪʘʪʦʨʦʤ, ʬʦʨʤʠʨʫʶʱʠʤ 

ʫ ʫʯʘʱʝʛʦʩʷ ʫʤʝʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʭʦʜʠʪʴ çʦʪ ʠʟʚʝʩʪʥʦʛʦ ʢ ʥʝʧʦ-

ʟʥʘʥʥʦʤʫè [8-10]. 

ɺ ʧʣʘʥʘʭ ɺʀʐ ʄʀʌʀ ï ʜʘʣʴʥʝʡʰʘʷ ʦʪʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ, 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʩʠʩʪʝʤʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʚʢʣʶʯʘʷ ʚʳʧʦʣʥʝʥʠʝ 

ʮʠʬʨʦʚʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʛʨʫʧʧʦʚʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠ 

ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ ʦʙʫʯʘ-

ʶʱʠʭʩʷ. 
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ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʥʦʚʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʫʢʣʘʜʫ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʦʟ-

ʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʪʚʦʨʯʝʩʪʚʫ ʠ ʠʥʥʦʚʘʮʠʷʤ. ɺʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʦʢʘʟʳʚʘʶʪ-

ʩʷ ʩʧʝʮʠʘʣʠʩʪʳ, ʦʩʥʘʱʝʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳ-

ʢʘʤʠ, ʥʦ ʠ ʩʧʦʩʦʙʥʳʝ ʧʨʠʤʝʥʠʪʴ ʬʘʥʪʘʟʠʶ, ʠʥʪʫʠʮʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ 

ʥʘʙʣʶʜʝʥʠʷʭ, ʦʙʦʙʱʝʥʠʷʭ ʠ ʥʘ ʧʦʩʣʝʜʥʠʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʠʩʢʘ ʥʦ-

ʚʳʭ ʨʝʰʝʥʠʡ. ʐʢʦʣʴʥʘʷ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʙʫʜʫʱʠʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ ʚʝʜʝʪʩʷ ʩ ʫʯʝʪʦʤ ʬʠʣʦʩʦʬʩʢʦʛʦ 

ʢʦʥʮʝʧʪʘ, ʛʜʝ ʦʙʨʘʟʮʦʤ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩʪʫʧʘʶʪ ʠʩʩʣʝʜʦʚʘ-
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ʥʠʷ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʩʚʷʟʝʡ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ: ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦ-

ʪʦʢ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤ ʜʠʟʘʡʥʦʤ (ʥʘʧʨʠʤʝʨ, ʙʠʦʤʠʤʝʪʠʯʝʩʢʠʤ) ʧʨʠʥʦʩʠʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʧʦʚʳʰʝʥʥʫʶ ʧʨʠʙʳʣʴ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʝʢʪ STEAM (ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʠʠ, ʠʥʞʝʥʝʨʥʦʝ 

ʜʝʣʦ, ʠʩʢʫʩʩʪʚʦ, ʤʘʪʝʤʘʪʠʢʘ) ʧʦʩʪʝʧʝʥʥʦ ʟʘʥʠʤʘʝʪ ʤʝʩʪʦ ʧʨʦʝʢʪʘ STEM 

(ʪʦʪ ʞʝ ʥʘʙʦʨ ʜʠʩʮʠʧʣʠʥ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʩʢʫʩʩʪʚʘ). ɺ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ ʨʘʟʜʝʣ çʠʩʢʫʩʩʪʚʦè ʧʨʝʜʩʪʘʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʳʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʘʥʪʘʟʠʠ ʚ ʨʘʤʢʘʭ ʠʟʫʯʘʝʤʦʛʦ ʧʨʝʜʤʝʪʘ, ʥʦ ʠ 

ʪʘʢʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʢʘʢ ʵʪʠʢʘ, ʤʝʪʦʜʦʣʦʛʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʨʝʬʣʝʢʩʠʠ ʠ 

ʜʨ. ʇʨʘʢʪʠʢʠ ʧʦ ʠʩʢʫʩʩʪʚʫ ʜʣʷ ʫʯʘʱʝʡʩʷ ʤʦʣʦʜʝʞʠ ʠ ʚʟʨʦʩʣʳʭ ʧʨʦʚʦʜʷʪ 

ʥʝ ʪʦʣʴʢʦ ʚ ʫʯʝʙʥʳʭ ʤʘʩʪʝʨʩʢʠʭ, ʥʦ ʠ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ 

ʤʫʟʝʝʚ ʉʐɸ (ʚ ʄʫʟʝʝ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʠ ʜʨ.), 

ɽʚʨʦʧʳ (ʚ ʄʫʟʝʝ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʠʤʝʥʠ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ʚ ʄʠʣʘʥʝ, ʚ 

ʄʝʜʠʮʠʥʩʢʦʤ ʤʫʟʝʝ ʂʦʧʝʥʛʘʛʝʥʘ ʠ ʜʨ.), ʛʜʝ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʧʦ ʧʦ-

ʧʫʣʷʨʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʶ ʥʘʫʢʠ. ʅʘʧʨʠʤʝʨ, ʤʫʟʝʡ Ars Electronica Futurelabs 

ʚ ʛ. ʃʠʥʮʝ (ɸʚʩʪʨʠʷ) ʧʨʠʚʣʝʢʘʝʪ ʧʦʩʝʪʠʪʝʣʝʡ ʢ ʩʦʚʤʝʩʪʥʦʤʫ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʶ ʙʫʜʫʱʝʛʦ ʥʘ ʙʘʟʝ ʚʳʩʪʘʚʦʢ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʠ 

ʧʝʨʬʦʨʤʘʥʩʘʤʠ [1]. 

ʎʝʥʥʦʩʪʴ ʜʣʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠ ʚʳʩʪʘʚʢʠ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʢʫʩʩʪʚʘ ʩʘʡʥʩ-ʘʨʪ, ʩʪʠʤʫʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʦ-

ʛʦ ʩʪʘʣ ʠʥʪʝʨʝʩ ʭʫʜʦʞʥʠʢʦʚ ʢ ʥʦʚʝʡʰʠʤ ʥʘʫʯʥʳʤ ʠ ʠʥʞʝʥʝʨʥʳʤ ʟʥʘʥʠʷʤ 

ʦ ʤʠʨʝ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʢʘʢ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤʫ ʩʨʝʜʩʪʚʫ. ʕʪʦ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʭʚʘʪʠʣʦ ʥʝ ʪʦʣʴʢʦ ʟʘʧʘʜʥʳʝ ʩʪʨʘʥʳ, ʥʦ ʠ 

ʈʦʩʩʠʶ, ʠ ɹʝʣʦʨʫʩʩʠʶ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʚʳʩʪʘʚʦʯ-

ʥʳʝ ʧʨʦʝʢʪʳ ʚ ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ɺʣʘʜʠʚʦʩʪʦʢʝ, ʄʠʥʩʢʝ ʠ ʜʨʫʛʠʭ 

ʛʦʨʦʜʘʭ. ʅʘ ʪʘʢʠʭ ʚʳʩʪʘʚʢʘʭ ʥʘʫʯʥʦʝ ʟʥʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ 

ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦ-

ʚʘʪʴ. ɺ ʠʭ ʨʘʤʢʘʭ ʧʨʦʚʦʜʷʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʥʝ-

ʦʨʛʘʥʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʯʠʪʘʶʪʩʷ ʣʝʢʪʦʨʠʠ ʧʦ ʬʠʣʦʩʦʬʠʠ ʠ ʦʨʛʘʥʠʟʫ-

ʶʪʩʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʧʦ ʩʤʝʰʝʥʠʶ ʘʨʪ-ʪʝʭʥʠʢ [2]. ʇʦʜʦʙʥʳʝ ʧʨʦʝʢʪʳ ʦʪ-

ʨʘʞʘʶʪ ʩʙʣʠʞʝʥʠʝ ʬʠʣʦʩʦʬʠʠ, ʥʘʫʢʠ ʠ ʠʩʢʫʩʩʪʚʘ, ʘ ʥʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʧʘʨʘʜʠʛʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʪʚʦʨʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʧʝʜʘʛʦʛʦʚ ʢ ʦʙʫʯʘʶʱʝʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʣʦʩʦʬʘʤ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʬʠʣʦʩʦʬʠʠ 

ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʣʝʢʪʦʨʘʤʠ-ʫʯʘʩʪʥʠʢʘʤʠ ʠ ʢʫʨʘʪʦʨʘʤʠ ʚʳʩʪʘʚʦʢ ʩʘʡʥʩ-ʘʨʪ ʠ 

ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʧʦʣʫ-

ʯʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʡ ʦʧʳʪ ʚ ʚʫʟʦʚʩʢʠʡ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ. 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ ʬʠʣʦʩʦʬʠʷ ʢʘʢ 

ʦʙʣʘʩʪʴ ʟʥʘʥʠʷ, ʬʦʨʤʠʨʫʶʱʘʷ ʦʙʱʝʥʘʫʯʥʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʦʩʥʦʚʫ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʝʪ ʚʥʝʩʪʠ ʟʥʘʯʠ-

ʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʦʜʛʦʪʦʚʢʫ ʠʥʞʝʥʝʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʦʚʦʛʦ ʪʠʧʘ. ʅʝʦʙ-

ʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʵʪʦʛʦ ʩʯʠʪʘʝʤ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʢʫʨʩʘ ʧʨʠ 
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ʧʦʤʦɦʠ ʜʘʥʥʳʭ ʦ ʧʦʩʣʝʜʥʠʭ ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʷʭ ʚ ʦʙʣʘʩʪʠ ʘʩʪʨʦʬʠʟʠʢʠ, 

ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ, ʥʝʡʨʦʥʘʫʢʠ ʠ ʪ.ʧ. [3, 4]. ɺʦ-

ʧʨʦʩʳ ʵʩʪʝʪʠʢʠ, ʦʥʪʦʣʦʛʠʠ, ʵʧʠʩʪʝʤʦʣʦʛʠʠ, ʬʫʪʫʨʦʣʦʛʠʠ, ʵʪʠʢʠ ʤʦʛʫʪ 

ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʜʘʥʥʳʭ ʠ ʧʨʝʜʣʦʞʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʟʘ-

ʜʘʥʠʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ (ʉʋʈʉ). ʌʦʨʤʘ 

ʚʳʧʦʣʥʝʥʠʷ ʉʋʈʉ ʧʦ ʬʠʣʦʩʦʬʠʠ ʜʦʧʫʩʢʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʢʪʠʢʠ 

ʩʘʡʥʩ-ʘʨʪ. ʅʘʤʠ ʦʧʨʝʜʝʣʝʥ ʩʧʠʩʦʢ ʧʨʠʤʝʨʥʳʭ ʪʝʤ ʜʣʷ ʵʪʠʭ ʧʨʘʢʪʠʢ, ʦʧʠ-

ʨʘʷʩʴ ʥʘ ʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʚʳʙʠʨʘʶʪ ʠʥʪʝʨʝʩʫʶʱʫʶ ʠʭ ʪʝʤʫ ʠ ʦʙʩʫʞʜʘʶʪ 

ʩ ʧʝʜʘʛʦʛʦʤ ʢʦʥʮʝʧʮʠʶ ʘʨʪ-ʦʙʲʝʢʪʘ.  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ʥʘʫʯʥʦʡ ʪʝʤʝ ʩ ʧʦʤʦʱʴʶ 

ʩʨʝʜʩʪʚ ʠʩʢʫʩʩʪʚʘ ʠ ʘʢʪʠʚʠʟʘʮʠʷ ʨʘʙʦʪʳ ʟʨʠʪʝʣʴʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʚʦʦʙ-

ʨʘʞʝʥʠʷ ï ʦʜʥʘ ʠʟ ʟʘʜʘʯ ʩʘʡʥʩ-ʘʨʪ. ʄʠʬʳ ʠʥʜʫʠʟʤʘ, ʙʫʜʜʠʡʩʢʠʝ ʧʨʠʪʯʠ ʠ 

ʩʦʚʨʝʤʝʥʥʫʶ ʛʠʧʦʪʝʟʫ ʦʢʩʬʦʨʜʩʢʠʭ ʢʦʩʤʦʣʦʛʦʚ ʦ ʤʥʦʛʦʦʙʨʘʟʠʠ ʛʘʣʘʢʪʠʢ 

ʚ ʤʫʣʴʪʠʚʩʝʣʝʥʥʦʡ ʦʙʲʝʜʠʥʠʣʘ ʚ ʩʚʦʝʡ ʢʦʤʧʦʟʠʮʠʠ (ʨʠʩ.1) ʩʪʫʜʝʥʪʢʘ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʠ çʘʨʭʠʪʝʢʪʫʨʘè ʂ. ʇʘʚʣʫʰʠʥʘ. ʂʦʤʧʦʟʠʮʠʦʥʥʘʷ ʧʘʥʝʣʴ ʦʩʥʘ-

ʱʝʥʘ ʣʘʤʧʦʯʢʦʡ ʠ ʙʘʪʘʨʝʡʢʦʡ ʜʣʷ ʧʦʜʩʚʝʪʢʠ ʧʫʟʳʨʷ ɻʘʣʘʢʪʠʢʠ. 

 

   
 

ʈʠʩ. 1. ʄʥʦʛʦʦʙʨʘʟʠʝ ɻʘʣʘʢʪʠʢ 

 

ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ ʢʦʩʤʠʯʝʩʢʦʡ ʵʨʳ 

ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʠ ʚ ʩʪʠʣʝ ʩʘʡʥʩ-ʘʨʪ ʤʦʞʝʪ ʩʪʘʪʴ ʠ 

ʩʦʙʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʘʚʳʢ ʚ ʘʨʩʝʥʘʣʝ 

ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ɺʘʨʠʘʮʠʶ ʥʘ ʪʝʤʫ ʙʫʜʫʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʩʤʠʯʝ-

ʩʢʦʡ ʵʨʳ (ʨʠʩ. 2) ʩʪʫʜʝʥʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ɺ. ʉʠʣʠʚʦʥ-

ʯʠʢ ʠ ɸ. ʈʦʱʠʥʘ ʚʳʧʦʣʥʠʣʠ ʧʦ ʤʦʪʠʚʘʤ ʠʟʫʯʝʥʥʦʛʦ ʠʤʠ ʩʪʠʣʷ çʛʫʛʠè, ʢʦ-

ʪʦʨʳʡ ʚʦʟʥʠʢ ʚ ʉʐɸ ʚ 60-ʝ ʛʦʜʳ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ. ɺ ʠʭ ʤʘʢʝʪʝ ʦʙʲʝʜʠʥʝ-

ʥʳ ʤʘʪʝʨʠʘʣʳ, ʠʤʠʪʠʨʫʶʱʠʝ ʤʝʪʘʣʣ (ʬʦʣʴʛʘ ʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʩʝʨʝʙʨʷʥʦʡ 

ʢʨʘʩʢʦʡ ʥʠʪʠ ʠ ʧʣʘʩʪʠʢ) ʠ ʚʦʜʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʟʝʨʢʘʣʘ), ʘ ʪʘʢʞʝ ʙʠʦʤʘʪʝ-

ʨʠʘʣ ï ʞʠʚʳʝ ʨʘʩʪʝʥʠʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʛʨʫʥʪʝ. ɿʨʠʪʝʣʷʤ ʧʨʝʜʦʩʪʘʚʣʝʥʘ 

ʩʚʦʙʦʜʘ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ: ʤʘʢʝʪ ʥʘʧʦʤʠʥʘʝʪ ʠ ʟʦʥʫ ʦʪʜʳʭʘ ʚ ʟʝʤʥʦʤ ʛʦ-

ʨʦʜʝ ʙʫʜʫʱʝʛʦ, ʠ ʢʦʩʤʠʯʝʩʢʫʶ ʩʪʘʥʮʠʶ ʥʘ ʜʨʫʛʦʡ ʧʣʘʥʝʪʝ, ʠ ʠʥʪʝʨʴʝʨ 
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ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ (ʚʩʝ ʵʪʠ ʤʦʪʠʚʳ ʘʢʪʫʘʣʴʥʳ ʚ ʩʚʷʟʠ ʩ ʧʣʘʥʠʨʫʶʱʠ-

ʤʠʩʷ ʢʦʩʤʠʯʝʩʢʠʤʠ ʧʫʪʝʰʝʩʪʚʠʷʤʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ). 

ʂʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ʦ 

ʯʝʣʦʚʝʢʝ ʩʨʝʜʩʪʚʘʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʤʦʞʥʦ ʠʩʪʦʣʢʦʚʘʪʴ ʠʥʩʪʘʣ-

ʣʷʮʠʶ, ʩʦʙʨʘʥʥʫʶ ʩʪʫʜʝʥʪʢʦʡ ʗ. ɻʘʣʘʜʴʝʚʦʡ: ʯʝʨʥʳʡ ʷʱʠʢ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʧʦʜʩʚʝʪʢʦʡ ʥʝʢʦʪʦʨʳʭ ʬʨʘʛʤʝʥʪʦʚ ʢʦʣʣʘʞʘ ʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʛʜʝ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʰʘʨʠʡ ʤʦʟʛʘ ʠ 

ʬʠʛʫʨʢʘ ʯʝʣʦʚʝʢʘ. ʅʘʙʦʨ ʢʨʘʩʦʢ, ʮʠʨʢʫʣʴ, ʣʫʧʘ, ʬʨʘʛʤʝʥʪʳ ʪʝʢʩʪʘ ʥʘʫʯʥʦʡ 

ʩʪʘʪʴʠ ʦ ʣʘʥʜʰʘʬʪʝ, ʘʤʧʝʨʤʝʪʨ, ʟʫʙʯʘʪʳʝ ʢʦʣʝʩʘ, ʩʢʝʡʪʙʦʨʜ ʠ ʩʠʥʪʝʟʘʪʦʨ 

ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʘʩʧʝʢʪʳ ʪʚʦʨʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʥʩʪʘʣʣʷʮʠʷ ʜʦʧʦʣʥʝʥʘ 

ʦʪʜʝʣʴʥʦ ʨʘʟʤʝʱʝʥʥʳʤ ʠʨʦʥʠʯʝʩʢʠʤ ʢʦʤʤʝʥʪʘʨʠʝʤ: çʊʘʢ ʤʫʜʨʦʩʪʴʶ ʦʙʲ-

ʝʣʩʷ, ʯʪʦ ʥʝ ʚ ʩʠʣʘʭ ʝʝ ʧʝʨʝʚʘʨʠʪʴè. 

ʅʘʧʦʤʥʠʤ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ 70-ʝ ʛʦʜʳ XX-ʛʦ ʚʝʢʘ ʘʤʝʨʠʢʘʥʩʢʠʡ ʪʝʭ-

ʥʦʘʨʪ ʙʳʣ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʤʝʜʠʡʥʳʤʠ ʚʠʜʝʦʧʨʦʝʢʪʘʤʠ (ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪʘ-

ʤʠ ʈ. ʈʘʫʰʝʥʙʝʨʛʘ). ʇʦʩʢʦʣʴʢʫ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ XXI  ʚʝʢʘ ʩʪʘʥʦʚʷʪʩʷ 

ʤʘʩʩʦʚʦ ʜʦʩʪʫʧʥʳʤʠ, ʪʦ ʬʦʨʤʘʪ ʧʨʝʟʝʥʪʘʮʠʠ ʠʜʝʠ (ʧʦʜʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʨʷʜʘ, ʠʥʬʦʛʨʘʬʠʢʠ, ʚʠʜʝʦʟʘʧʠʩʠ) ʫʧʨʦʱʝʥ. ʉʪʫʜʝʥʪʳ 

ʦʭʦʪʥʦ ʧʦʣʴʟʫʶʪʩʷ ʵʪʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʉʋʈʉ ʧʦ 

ʬʠʣʦʩʦʬʠʠ. ʊʘʢ ʩʪʫʜʝʥʪʳ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʅ. ɸʥʪʦʥʦʚ ʠ 

ʄ. ɹʘʨʪʦʰʠʢ ʠʟʫʯʠʣʠ ʠ ʧʨʝʜʩʪʘʚʠʣʠ ʩʮʝʥʘʨʠʠ ʚʦʟʤʦʞʥʦʛʦ ʙʫʜʫʱʝʛʦ ʯʝ-

ʣʦʚʝʯʝʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʝ ʢʠʙʦʨʛʠʟʘʮʠʶ ʯʝʣʦʚʝʢʘ, ʢʦʣʦʥʠʟʘʮʠʶ ʯʝʣʦʚʝʯʝ-

ʩʪʚʦʤ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʛʝʦʢʣʠʤʘʪʠʯʝʩʢʫʶ ʠ ʷʜʝʨʥʫʶ ʢʘʪʘʩʪʨʦ-

ʬʳ. ʇʨʠʙʣʠʞʘʶʱʘʷʩʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʚʩʝʭ ʩʪʦʨʦʥ ʩʦʮʠʘʣʴʥʦʛʦ ʙʳʪʠʷ ʙʳʣʘ 

ʨʘʩʩʤʦʪʨʝʥʘ ʥʘ ʧʨʠʤʝʨʝ ʢʠʪʘʡʩʢʦʡ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʳʭ ʢʨʝʜʠʪʦʚ. ʂʨʘ-

ʩʦʯʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʘ ʠʤ ʜʦʙʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚʥʠʤʘʥʠʷ 

ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʩʪʫʜʝʥʪʦʚ, ʥʦ ʠ ʧʦʩʪʨʦʠʪʴ ʩ ʥʠʤʠ ʜʠʘʣʦʛ, ʠʪʦʛʦʤ ʢʦʪʦ-

ʨʦʛʦ ʩʪʘʣʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʦʚʤʝʩʪʥʦʤʫ ʙʫʜʫʱʝʤʫ.  

ʇʨʝʟʝʥʪʘʮʠʷ ʠʜʝʡ çʪʝʤʥʦʡ ʵʢʦʣʦʛʠʠè ʘʥʛʣʦ-ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʬʠʣʦʩʦ-

ʬʘ ʊ. ʄʦʨʪʦʥʘ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʩʪʫʜʝʥʪʢʘʤʠ ʦʪʜʝʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ 

ɺ. ʂʫʭʘʨʝʚʦʡ ʠ ɸ. ʂʘʨʧʦʚʦʡ, ʙʳʣʘ ʚʳʜʝʨʞʘʥʘ ʚ ʯʝʨʥʦ-ʙʝʣʦʡ ʛʘʤʤʝ ʠ ʩʦ-

ʧʨʦʚʦʞʜʘʣʘʩʴ ʟʘʧʠʩʴʶ ʤʫʟʳʢʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʚʪʦʨʘ, 

ɹ. ʊʠʩʩʦ, ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʅʦʷʙʨʴè. ʊʘʢʠʝ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʥʘʜʦ-

ʙʠʣʠʩʴ ʜʣʷ ʧʦʛʨʫʞʝʥʠʷ ʟʨʠʪʝʣʝʡ ʚ ʪʦ ʬʠʣʦʩʦʬʩʢʦʝ ʥʘʩʪʨʦʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʩʚʦʡʩʪʚʝʥʥʦ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʳ ʧʨʠʨʦʜʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʠʥʞʝʥʝʨʥʦʛʦ ʪʚʦʨ-

ʯʝʩʪʚʘ. ʊʘʢ ʩʠʤʤʝʪʨʠʯʥʘʷ ʢʨʘʩʦʪʘ ʤʦʣʝʢʫʣʳ ɼʅʂ ʚʜʦʭʥʦʚʠʣʘ ʩʪʫʜʝʥʪʢʫ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄ. ɽʨʤʘʢ ʥʘ ʩʦʟʜʘʥʠʝ ʝʝ ʤʦʜʝʣʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʦʜʥʦʡ ʣʝʥʪʳ. ʂʦʤʧʦʟʠʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʬʦʨʤʘʤʠ ʠ ʩ ʢʨʘʩʦʪʦʡ ʬʨʘʢʪʘʣʦʚ, ʩʦʙʨʘʣʘ ʩʪʫʜʝʥʪʢʘ ʊ. ɿʦʨʢʠʥʘ (ʨʠʩ. 3).  
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ʈʠʩ.3. ʎʚʝʪʳ ʠ ʬʨʘʢʪʘʣʳ 

 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʵʪʦʪ ʦʧʳʪ ʧʨʠʛʦʜʠʪʩʷ ʝʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʚ ʘʨʭʠʪʝʢʪʫʨʝ XXI -ʛʦ ʚʝʢʘ ʤʳ ʥʘʙʣʶ-

ʜʘʝʤ ʦʙʨʘʱʝʥʠʝ ʢ ʦʨʛʘʥʠʯʝʩʢʠʤ ʬʦʨʤʘʤ (ɿ. ʍʘʜʠʜ, C. ʂʘʣʘʪʨʘʚʘ ʠ ʜʨ.). 

ɸʥʘʣʠʟ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʬʠʣʦʩʦʬʠʷ ʚ 

ʚʠʜʝ ʧʨʘʢʪʠʢ ʩʘʡʥʩ-ʘʨʪ (ʢʦʤʧʦʟʠʮʠʷ, ʠʥʩʪʘʣʣʷʮʠʷ, ʧʨʝʟʝʥʪʘʮʠʷ), ʧʦʢʘʟʘʣ: 

ʦʙʫʯʘʶʱʠʤʩʷ ʫʜʘʝʪʩʷ ʦʙʲʝʜʠʥʠʪʴ ʬʘʥʪʘʟʠʶ, ʟʥʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʝʩ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʠʭ ʙʫʜʫʱʝʡ ʫʩʧʝʰʥʦʡ ʢʘʨʴʝʨʳ ʚ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʩʬʝʨʝ. 
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ʚʘʥʥʦʡ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ. ʇʨʠʚʝʜʝʥʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʮʚʝʪʦʚʦʡ 
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ʎʚʝʪ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʩʪʠʣʷ ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ ʦʨʠ-

ʝʥʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʥʠ ʦʜʥʘ ʠʟ ʠʟʚʝʩʪʥʳʭ ʮʚʝʪʦ-

ʚʳʭ ʤʦʜʝʣʝʡ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʚʟʘʠʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʮʚʝʪʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʨʠ 

ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʦʩʧʨʠʷʪʠʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʛʣʘʟʦʤ. 

ɺ ʛʨʘʬʠʯʝʩʢʦʤ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʜʠʟʘʡʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʦʜʥʦʤ 

ʦʙʲʝʢʪʝ ʧʨʠʤʝʥʷʪʴ ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʮʚʝʪʦʚ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʦʜʙʦʨʝ ʵʪʠʭ ʮʚʝʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʩʪʝʪʠʢʠ ʧʨʝʜʤʝʪʘ. ʈʘʩʩʤʦʪʨʠʤ ʚʘ-

ʨʠʘʥʪ ʢʨʘʩʥʦ-ʤʘʨʩʘʣʘ-ʩʘʣʘʪʦʚʦʡ ʛʘʤʤʳ ʩ ʧʦʟʠʮʠʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʮʚʝʪʘ ʠ ʬʦʨʤʳ ʥʘ ʧʨʠʤʝʨʝ ʦʙʲʝʢʪʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ ï 

ʩʦʩʫʜʘ ʜʣʷ ʦʩʚʝʞʠʪʝʣʷ ʚʦʟʜʫʭʘ.  

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʘ ʙʘʟʦʚʳʭ 

ʮʚʝʪʘ ï ʢʨʘʩʥʳʡ ʠ ʩʘʣʘʪʦʚʳʡ, ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ï ʤʘʨʩʘʣʘ. ɺʳ-

ʙʦʨ ʜʦʙʘʚʦʯʥʦʛʦ ʪʨʝʪʴʝʛʦ ʮʚʝʪʘ ʧʨʦʚʦʜʠʣʩʷ ʠʩʭʦʜʷ ʠʟ ʤʥʦʛʠʭ ʭʘʨʘʢʪʝʨʠ-
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ʩʪʠʢ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʠʤʝʥʷʝʤʳʭ 

ʧʘʨʥʳʭ ʠ ʪʨʦʡʥʳʭ ʩʦʯʝʪʘʥʠʡ. ɺʳʙʦʨ ʩʜʝʣʘʥ ʚ ʧʦʣʴʟʫ ʤʘʨʩʘʣʳ, ʧʦʩʢʦʣʴʢʫ 

ʤʘʨʩʘʣʘ ï ʜʝʟʠʥʪʝʛʨʠʨʫʶʱʠʡ (ʪʷʞʝʣʳʡ) ʭʦʣʦʜʥʳʡ ʮʚʝʪ, ʠʟʳʩʢʘʥʥʳʡ, ʧʨʝ-

ʪʝʥʮʠʦʟʥʳʡ ʫʛʣʫʙʣʝʥʥʳʡ, ʧʨʠʛʣʫʰʘʝʪ ʨʘʟʜʨʘʞʝʥʠʝ [1, 2]. 

ʂʨʘʩʥʳʡ ï ʮʚʝʪ ʨʘʩʢʘʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʦʛʥʷ ʠ ʢʨʦʚʠ ï ʚʦʟʙʫʞʜʘʶ-

ʱʠʡ, ʩʦʛʨʝʚʘʶʱʠʡ, ʘʢʪʠʚʥʳʡ, ʵʥʝʨʛʠʯʥʳʡ, ʧʨʦʥʠʢʘʶʱʠʡ, ʪʝʧʣʦʚʦʡ, ʘʢʪʠ-

ʚʠʟʠʨʫʝʪ ʚʩʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ; ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʚʘʝʪ ʤʫʩʢʫʣʴ-

ʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʧʦʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʠʟʠʯʝʩʢʠʭ ʩʠʣ, ʧʦʚʳʰʘʝʪ 

ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ, ʫʩʢʦʨʷʝʪ ʨʠʪʤ ʜʳʭʘʥʠʷ. ʆʜʥʘʢʦ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟ-

ʜʝʡʩʪʚʠʠ ʫʪʦʤʣʷʝʪ. ʂʨʘʩʥʳʡ ï ʩʪʠʤʫʣʠʨʫʶʱʠʡ (ʪʝʧʣʳʡ) ʮʚʝʪ, ʚʦʣʝʚʦʡ ʠ 

ʞʠʟʥʝʫʪʚʝʨʞʜʘʶʱʠʡ, ʪʷʞʝʣʳʡ, ʚʳʩʪʫʧʘʶʱʠʡ, ʚʦʟʙʫʞʜʘʶʱʠʡ. 

ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ: ʦʯʝʥʴ ʙʣʠʟʢʠʡ, ʪʷʞʝʣʳʡ, ʥʘʩʳʱʝʥ-

ʥʳʡ, ʛʦʨʷʯʠʡ, ʷʨʢʠʡ, ʜʠʥʘʤʠʯʥʳʡ, ʪʨʝʚʦʞʥʳʡ, ʩʪʨʘʩʪʥʳʡ, ʠʤʧʫʣʴʩʠʚʥʳʡ.  

ʄʦʞʝʪ ʚʦʟʙʫʞʜʘʪʴ, ʚʳʟʳʚʘʪʴ ʦʩʪʨʳʝ ʯʫʚʩʪʚʘ (ʪʨʝʚʦʛʘ, ʥʘʧʨʠʤʝʨ).  

ʉʦʟʜʘʝʪ ʘʢʪʠʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʨʠʩ. 1). 
 

 
 

ʈʠʩ. 1. ʂʨʘʩʥʳʡ ʮʚʝʪ ʚ ʠʟʜʝʣʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ 

 

ʉʘʣʘʪʦʚʳʡ ï ʯʠʩʪʳʡ, ʟʘʜʫʤʯʠʚʳʡ, ʨʘʩʪʠʪʝʣʴʥʳʡ, ʭʦʣʦʜʥʳʡ, ʚʳʨʘʟʠ-

ʪʝʣʴʥʳʡ, ʦʩʚʝʞʘʶʱʠʡ, ʧʨʦʥʟʠʪʝʣʴʥʳʡ, ʵʢʦʣʦʛʠʯʥʳʡ, ʦʣʠʮʝʪʚʦʨʷʝʪ ʤʦʣʦ-

ʜʦʩʪʴ, ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʨʦʩʪ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʥʘʪʫʨʘʣʴʥʦʩʪʴ. ʉʘʣʘʪʦʚʳʡ ï 

ʩʪʘʪʠʯʥʳʡ ʮʚʝʪ, ʩʧʦʩʦʙʝʥ ʫʨʘʚʥʦʚʝʩʠʪʴ, ʫʩʧʦʢʘʠʚʘʝʪ, ʦʙʥʦʚʣʷʝʪ, ʨʘʩʢʨʝʧʦʱʘʝʪ. 

ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ: ʧʨʠʙʣʠʞʘʶʱʠʡʩʷ, ʣʝʛʢʠʡ, ʘʢʪʠʚ-

ʥʳʡ, ʞʠʚʦʡ, ʷʨʢʠʡ, ʤʦʣʦʜʦʡ, ʨʘʩʪʠʪʝʣʴʥʳʡ, ʥʦʚʳʡ, ʩʚʝʞʠʡ. ʕʪʦʪ ʮʚʝʪ ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʠ ʦʟʥʘʯʘʝʪ ʨʘʩʢʨʳʪʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʞʝʣʘʥʠʝ ʚʩʪʨʝʯʠ ʩ ʥʦʚʳʤ. 

ʉʚʝʪʣʦ-ʟʝʣʝʥʳʡ ʮʚʝʪ ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʩʚʝʪʘ, ʚʳʩʦʪʳ, ʧʨʦʩʪʦʨʘ ʠ ʣʝʛʢʦʡ 

ʧʨʦʭʣʘʜʳ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʚʘʝʪ ʚʥʠʤʘʥʠʝ (ʨʠʩ. 2).  
 

 
 

ʈʠʩ. 2. ʉʘʣʘʪʦʚʳʡ ʮʚʝʪ ʚ ʠʟʜʝʣʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ 
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ʄʘʨʩʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʨʜʦʚʦ-ʢʨʘʩʥʳʡ ʦʪʪʝʥʦʢ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʣʝʛʢʠʤ ʢʦʨʠʯʥʝʚʳʤ. ʎʚʝʪ ʤʘʨʩʘʣʘ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ ʮʚʝʪ ʢʨʘʩʥʦʛʦ ʩʠʮʠʣʠʡ-

ʩʢʦʛʦ ʚʠʥʘ, ʠʥʘʯʝ ʝʛʦ ʥʘʟʳʚʘʶʪ ʚʠʥʥʳʡ. ʎʚʝʪ ʤʘʨʩʘʣʘ ʚʳʛʣʷʜʠʪ ʚʝʩʴʤʘ 

ʘʨʠʩʪʦʢʨʘʪʠʯʥʦ. ʄʘʨʩʘʣʘ ï ʮʚʝʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʫʚʝʨʝʥʥʦʩʪʠ.  

ʇʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ: ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʦʩʪʴ ʠ ʩʜʝʨʞʘʥ-

ʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʦʪʪʝʥʦʢ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʦʩʪʦʷʚʰʠʝʩʷ ʠ ʫʚʝʨʝʥʥʳʝ ʚ 

ʩʝʙʝ ʣʶʜʠ. ʄʘʨʩʘʣʘ ʠʟʣʫʯʘʝʪ ʠʟʳʩʢʘʥʥʦʩʪʴ ʠ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ. ʊʘʢʞʝ ʵʪʦʪ 

ʮʚʝʪ ʦʣʠʮʝʪʚʦʨʷʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʠ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ʄʘʨʩʘʣʘ ʦʢʘʟʳʚʘʝʪ 

ʩʠʣʴʥʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ (ʨʠʩ. 3). 

ʉʦʯʝʪʘʥʠʝ ʩʘʣʘʪʦʚʦʛʦ ʠ ʢʨʘʩʥʦʛʦ ʦʪʨʘʞʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʠʥʠʮʠʘʪʠ-

ʚʫ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʣʠʯʥʦʛʦ ʘʚʪʦʨʠʪʝʪʘ ʠ ʧʨʝʩʪʠʞʘ. ʊʘʢʞʝ 

ʦʥʠ ʛʦʚʦʨʷʪ ʦ ʞʘʞʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʚʦʝʥʠʠ ʥʦʚʳʭ ʩʬʝʨ, ʜʝʡʩʪʚʠʠ ʨʘʜʠ 

ʜʝʡʩʪʚʠʷ. ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʮʚʝʪʦʚ ʘʢʪʠʚʠʟʠʨʫʝʪ ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʥʝʩʝʪ ʚ ʩʝʙʝ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʠ ʜʨʘʤʘʪʠʯʥʦʩʪʴ. 

 

 
 

ʈʠʩ. 3. ʎʚʝʪ ʤʘʨʩʘʣʘ ʚ ʠʟʜʝʣʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ 

 

ʉʦʯʝʪʘʥʠʝ ʢʨʘʩʥʦʛʦ ʠ ʤʘʨʩʘʣʳ: ʚʤʝʩʪʝ ʵʪʠ ʮʚʝʪʘ ʦʣʠʮʝʪʚʦʨʷʶʪ ʩʘ-

ʤʦʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠ ʧʦʪʘʢʘʥʠʝ ʩʚʦʠʤ ʞʝʣʘʥʠʷʤ. ɹʨʦʩʢʠʡ ʠʤʧʫʣʴʩ ʢʨʘʩʥʦ-

ʛʦ ʮʚʝʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʠ ʙʘʣʘʥʩʠʨʫʝʪʩʷ ʛʣʫʙʦʢʠʤʠ ʦʪʪʝʥʢʘʤʠ ʤʘʨʩʘʣʳ, 

ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʤʦʱʥʫʶ ʵʥʝʨʛʠʶ ʢʨʘʩʥʦʛʦ ʫʤʝʨʝʥʥʦʡ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-

ʥʦʡ. 

ʉʦʯʝʪʘʥʠʝ ʩʘʣʘʪʦʚʦʛʦ ʠ ʤʘʨʩʘʣʳ ʥʝʩʝʪ ʚ ʩʝʙʝ ʙʘʣʘʥʩ ʠ ʥʝʢʫʶ ʜʦʣʶ 

ʚʝʣʠʯʝʩʪʚʝʥʥʦʩʪʠ. ʊʘʢʞʝ ʢʦʤʙʠʥʘʮʠʷ ʵʪʠʭ ʮʚʝʪʦʚ ʚʳʨʘʞʘʝʪ ʵʣʝʛʘʥʪʥʦʩʪʴ 

ʠ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʪʨʦʝʥʘ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʢʦʥʪʨʘʩʪʝ, 

ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪ ʧʘʨʫ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʛʘʨʤʦʥʠʠ (ʨʠʩ. 4). 

 

 
 

ʈʠʩ. 4. ɼʚʫʭ- ʠ ʪʨʝʭʮʚʝʪʥʳʝ ʩʦʯʝʪʘʥʠʷ ʚ ʠʟʜʝʣʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥʘ 
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ʅʘ ʧʣʦʩʢʦʡ ʬʦʨʤʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩʦʯʝʪʘʥʠʝ ʢʨʘʩʥʦʛʦ, ʩʘʣʘʪʦʚʦʛʦ 

ʠ ʤʘʨʩʘʣʳ ʦʪʨʘʞʘʝʪ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ 

ʠʥʠʮʠʘʪʠʚʫ, ʚ ʢʦʪʦʨʦʡ ʵʥʝʨʛʠʷ ʩʘʣʘʪʥʦʛʦ ʮʚʝʪʘ, ʫʩʠʣʠʚʘʶʱʘʷ ʠʤʧʫʣʴʩ 

ʢʨʘʩʥʦʛʦ, ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ ʠ ʙʘʣʘʥʩʠʨʫʝʪʩʷ ʙʣʘʛʦʨʦʜʥʳʤ ʦʪʪʝʥʢʦʤ ʚʠʥ-

ʥʦʡ ʤʘʨʩʘʣʳ. ʕʪʦ ï ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʘʷ ʠ ʚʣʘʩʪʥʘʷ ʛʨʫʧʧʘ ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʮʚʝʪʦʚ. ʄʘʨʩʘʣʘ ʨʝʛʫʣʠʨʫʝʪ ʚʩʧʣʝʩʢ ʷʨʢʦʛʦ ʩʦʯʝʪʘʥʠʷ ʢʨʘʩʥʦʛʦ ʠ 

ʩʘʣʘʪʥʦʛʦ, ʜʝʣʘʷ ʠʭ ʫʤʝʨʝʥʥʳʤʠ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤʠ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥ 

ʢʘʥʮʝʣʷʨʩʢʠʡ ʥʦʞ. ʌʦʨʤʘ ʠ ʢʦʤʧʦʥʦʚʢʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʨʛʦʥʦʤʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ [3].  

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʥʘ ʧʨʦʝʢʪ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʠʟʜʝʣʠʝ, ʘ ʠʤʝʥʥʦ: ʩʧʝʮʠʬʠʢʘʮʠʷ; ʩʙʦʨʦʯʥʳʡ 

ʠ ʛʘʙʘʨʠʪʥʳʡ ʯʝʨʪʝʞʠ; ʩʪʨʫʢʪʫʨʥʘʷ ʚʟʨʳʚ-ʩʭʝʤʘ, ʯʝʨʪʝʞʠ ʜʝʪʘʣʝʡ (ʥʘ ʨʠʩ. 

5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʜʦʢʫʤʝʥʪʘ ʠʟ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʂɼ). 

 

 
 

ʈʠʩ. 5. ʌʨʘʛʤʝʥʪʳ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʜʝʣʠʷ 
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ɼʣʷ ʨʝʢʣʘʤʥʳʭ ʥʫʞʜ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʪʨʝʭʤʝʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟʜʝ-

ʣʠʷ ʩ ʬʦʥʦʚʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʠ ʵʬʬʝʢʪʦʤ ʤʘʩʰʪʘʙʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 6. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʛʨʘ-

ʬʠʯʝʩʢʦʡ ʩʨʝʜʝ 3DSMAX. 

 

 
 

ʈʠʩ. 6. ʌʨʘʛʤʝʥʪʳ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʜʝʣʠʷ 

 

ʅʘ ʢʦʤʧʦʟʠʮʠʷʭ ʮʚʝʪʘ ʚʳʛʣʷʜʷʪ ʢʦʥʪʨʘʩʪʥʦ ï ʯʝʭʦʣ ʩʘʣʘʪʦʚʦʛʦ ʮʚʝʪʘ 

ʚʭʦʜʠʪ ʚ ʠʥʚʝʨʩʠʶ ʩ ʢʦʨʧʫʩʦʤ ʧʦ ʮʚʝʪʦʚʳʤ ʟʦʥʘʤ. ʄʘʨʩʘʣʘ ʚ ʢʘʯʝʩʪʚʝ ʬʦ-

ʥʘ ʢʦʥʪʨʘʩʪʠʨʫʝʪ ʩ ʷʨʢʠʤʠ ʮʚʝʪʘʤʠ ʠʟʜʝʣʠʷ ʠ ʚʳʜʝʣʷʝʪ ʝʛʦ ʚ ʠʟʦʙʨʘʞʝʥʠʠ. 

ɺʠʟʫʘʣʴʥʘʷ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʤʦʜʝʣʠ ʜʦʩʪʠʛʥʫʪʘ ʥʘʣʠʯʠʝʤ ʩʚʝʪʦʚʳʭ ʙʣʠʢʦʚ. 

ʄʘʩʰʪʘʙʥʦʩʪʴ ʢʦʤʧʦʟʠʮʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʩʧʠʯʝʯʥʦʛʦ 

ʢʦʨʦʙʢʘ (ʨʠʩ. 6, ʩʣʝʚʘ) ʠ ʨʫʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʠʩ. 6, ʩʧʨʘʚʘ). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʮʚʝʪʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʲʝʢʪʘʤ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʠʟʜʝʣʠʡ ʤʘʣʳʭ ʬʦʨʤ ʚʦʩʧʨʠʷʪʠʝ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʮʚʝʪʦʚ, ʪʘʢ ʠ ʠʭ 

ʢʦʤʙʠʥʘʮʠʡ, ʜʘʞʝ ʜʣʷ ʪʨʠʘʜ, ʠʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝ-

ʣʦʚʝʢʘ ʫʩʣʦʞʥʷʝʪʩʷ ʠ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʬʦʥʘ ʠ ʩʨʝʜʳ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʪʚʦʨʯʝ-

ʩʢʠ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʘʝʤʳʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ ʟʥʘʥʠʷ ʧʦ ʜʠʟʘʡʥ-

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʩʣʝʜʫʶɦ ʠʭ 

ʫʯʝʙʥʳʭ ʢʫʨʩʘʭ: ʠʥʞʝʥʝʨʥʘʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, ʮʚʝʪʦʚʝʜʝʥʠʝ, 

ʪʨʝʭʤʝʨʥʦʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ. ɻʫʤʘʥʠʪʘʨʥʘʷ ʢʦʤʧʦʥʝʥʪʘ 

ʧʨʘʢʪʠʢʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʬʦʨʤ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʘʢʪʠ-

ʢʠ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʣʠʯ-

ʥʦʩʪʥʦʛʦ ʫʨʦʚʥʷ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ, ʦʙʱʝ-

ʢʫʣʴʪʫʨʥʳʝ ʠ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. 

 

From the experience of organizing industrial practice  

in technical university 

 
Z.R. Tushakova, 

Ph.D., Associate Professor, Department of Natural Sciences and Humanities, 

Industrial University of Tyumen branch in Tobolsk 

 

Abstract. The article deals with the issues of humanization of industrial practice 

in technical university. The humanitarian component of the practice is aimed at 

improving the forms and content of the practice, increasing the professional re-

sponsibility, cultural and personal level of the future specialist.  

Keywords: humanitarization, industrial practice, general cultural and general 

professional competencies. 

 

ʉʦʚʨʝʤʝʥʥʦʤʫ ʠʥʞʝʥʝʨʫ ʧʨʠʭʦʜʠʪʩʷ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚ-

ʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʠʥʘ-

ʤʠʯʥʦʩʪʠ ʠ ʛʣʦʙʘʣʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʦʡ ʠ ʷʟʳʢʦʚʦʡ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʚʘʞʥʳ 

ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʦ ʠ ʫʤʝʥʠʝ ʢʦʤʤʫʥʠʮʠʨʦʚʘʪʴ, 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʤʝʞʢʫʣʴʪʫʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʳʩʪʨʘʠʚʘʪʴ ʣʠʯʥʦʩʪʥʳʝ 

ʦʪʥʦʰʝʥʠʷ.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʚ ʚʫʟʝ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʦʭʦʜʠʪ ʬʦʨ-

ʤʘʣʴʥʦ, ʙʝʟ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʪʫʜʝʥʪʦʚ ʧʨʦʙʣʝʤ ʠ ʚʦʧʨʦ-

ʩʦʚ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʦʩʥʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʩʪʘʚʣʷʶʱʠʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʘʢʪʠ-

ʢʘʥʪʘ ʜʦʣʞʥʳ ʩʪʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʫʤʝʥʠʝ ʜʫʤʘʪʴ ʠ 
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ʧʦʩʪʫʧʘʪʴ ʢʘʢ ʠʥʞʝʥʝʨ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ 

ʩʣʝʜʫʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʚʦʧʨʦʩʳ ʢʫʣʴʪʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ, ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʣʠʯʥʦʩʪʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ [1]. 

ɺʦʧʨʦʩʳ ʤʝʞʣʠʯʥʦʩʪʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʩʥʦʚʳ ʧʨʘʚʦʚʳʭ ʟʥʘʥʠʡ, 

ʦʭʨʘʥʳ ʠʥʞʝʥʝʨʥʦʛʦ ʪʨʫʜʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʢʫʨʩʘʭ. ɿʘʜʘʯʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ: ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ; ʨʘʟʚʠʪʠʝ ʦʧʳʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ; ʘʜʘʧʪʘʮʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʟʘʜʘʯʘʤ ʠ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʛʫʤʘʥʠʪʘʨʥʘʷ 

ʢʦʤʧʦʥʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ. ʆʙʫʯʘʶʱʠʤʩʷ ʚʘʞʥʦ ʧʦ-

ʥʠʤʘʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʫʤʘʥʠʪʘʨʥʳʭ ʟʥʘʥʠʡ 

ʚ ʙʫʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. 

ʉʦ ʩʪʦʨʦʥʳ ʚʫʟʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢ-

ʪʠʢʠ, ʫʯʠʪʳʚʘʶʱʫʶ ʛʫʤʘʥʠʪʘʨʥʫʶ ʢʦʤʧʦʥʝʥʪʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʬʦʨʤ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʘʢʪʠʢʠ, ʩʦʟʜʘʥʠʝ ʦʩʥʦʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʞʝʥʝʨʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʠ ʧʨʘʢʪʠʢʠ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʊʁ ʤʝʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɸʥʘʣʠʟ ʧʨʝʜʧʦʣʘʛʘʣ ʧʦʠʩʢ 

ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʣʘʥʠʨʫʝʤʳʭ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ (ʪʘʙʣʠʮʘ 1).  

ɻʫʤʘʥʠʪʘʨʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ ʦʪʚʝʜʝʥʦ ʤʝʩʪʦ ʚ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ 18.03.02), ʧʦʢʘ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʳʤ ʚʦʧʨʦʩ ʠʭ 

ʘʢʪʫʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʝʨʝʟ ʧʦʩʪʘʥʦʚʢʫ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʟʘʜʘʯ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʘʟʦ- ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʦ-

ʟʜʘʥʠʝ ʚʳʩʦʢʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʣʠʯʥʦʩʪʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʟʥʘ-

ʢʦʤʩʪʚʝ ʩ ʣʫʯʰʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʩʧʝ-

ʭʘʤʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʜʙʠʨʘʷ ʪʝʤʘʪʠʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʟʘʜʘʥʠʡ ʜʣʷ ʧʨʘʢʪʠʢʠ, ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʥʘʚʳʢʠ ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʵʚʦʣʶʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʦʩʪʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ ʠ ʤʠʨʘ.  
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ʊʘʙʣʠʮʘ 1.  

ɺʠʜʳ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʠ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ 

 

ʅʘʧʨʘʚʣʝʥʠʝ  

ʧʦʜʛʦʪʦʚʢʠ 

ʂʦʜ  

ʢʦʤʧʝʪʝʥʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

 ʢʦʤʧʝʪʝʥʮʠʠ 

18.03.01 ʍʠʤʠʯʝʩʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷ 

ʆʂ-5 ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ 

ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʘʭ 

ʥʘ ʨʫʩʩʢʦʤ ʠ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʘʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʠ ʤʝʞʢʫʣʴ-

ʪʫʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  

ʆʂ-6 ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚ ʢʦʣ-

ʣʝʢʪʠʚʝ, ʪʦʣʝʨʘʥʪʥʦ ʚʦʩʧʨʠ-

ʥʠʤʘʪʴ ʩʦʮʠʘʣʴʥʳʝ, ʵʪʥʠʯʝ-

ʩʢʠʝ, ʢʦʥʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ 

ʢʫʣʴʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ 

ʆʇʂ-6 ʚʣʘʜʝʥʠʝ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʟʘʱʠʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʠ ʥʘʩʝʣʝʥʠʷ ʦʪ ʚʦʟ-

ʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ, 

ʢʘʪʘʩʪʨʦʬ, ʩʪʠʭʠʡʥʳʭ ʙʝʜ-

ʩʪʚʠʡ 

18.03.02 ʕʥʝʨʛʦ- ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʭʠʤʠʯʝ-

ʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʥʝʬʪʝʭʠʤʠʠ ʠ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʠ 

- - 

23.03.03 ʕʢʩʧʣʫʘʪʘ-

ʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʰʠʥ ʠ ʢʦʤʧʣʝʢʩʦʚ 

ʆʂ-4 ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩ-

ʥʦʚʳ ʧʨʘʚʦʚʳʭ ʟʥʘʥʠʡ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ  

ʆʂ-5 ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ 

ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʘʭ 

ʥʘ ʨʫʩʩʢʦʤ ʠ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʘʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʤʝʞʣʠʯʥʦʩʪʥʦʛʦ ʠ ʤʝʞʢʫʣʴ-

ʪʫʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʆʂ-9 ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʝʤʳ ʦʢʘʟʘʥʠʷ ʧʝʨʚʦʡ ʧʦ-

ʤʦʱʠ, ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʚ ʫʩʣʦ-

ʚʠʷʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 
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ɺʘʞʥʝʡʰʠʤ ʚʦʧʨʦʩʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʛʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʂʦʥʮʝʧʮʠʷ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ, ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʙʳʩʪʨʫʶ ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ, ʥʝ ʦʪ-

ʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ. ʈʘʟʚʠʚʘʝʪʩʷ ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ï ʧʨʝʜʫʧʨʝ-

ʞʜʝʥʠʝ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜ-

ʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʩʘʤʦʦʨʛʘʥʠʟʘ-

ʮʠʠ ʠ ʩʘʤʦʩʦʟʥʘʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘʶʱʠʤʩʷ ʧʨʦ-

ʷʚʠʪʴ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʙʝʟʦʧʘʩʥʳʭ ʠ ʭʦʨʦʰʠʭ ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ 

ʧʦʣʥʦʡ ʟʘʥʷʪʦʩʪʠ. ʉʦ ʩʪʦʨʦʥʳ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʧʨʦʚʦʜʠʪʴ ʪʝʦʨʝʪʠʯʝ-

ʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʨʘʟʚʠʚʘʪʴ ʟʥʘʥʠʷ ʠ ʧʦʥʠʤʘʥʠʝ 

ʞʠʟʥʝʥʥʦʡ ʚʘʞʥʦʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʰʪʘʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʷʭ. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ 

ʥʘʚʳʢʠ ʦʭʨʘʥʳ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʞʝʥʝʨ ʜʦʣʞʝʥ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʙʦʪ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʭʨʘʥʝ-

ʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʝʥʥʦʡ ʩʨʝʜʳ ʥʘʩʪʦʷʱʠʭ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. ʈʘʟʚʠʪʠʝ 

ʚʥʠʤʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʠʩʪʝʤ ʙʝʟ-

ʦʧʘʩʥʦʛʦ ʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ï ʚʘʞʥʘʷ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ. ɺ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚʘʞʥʦ ʢʦʨʨʝʢʪʠʨʦ-

ʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʘʢʪʠʢʠ, ʥʘʭʦʜʠʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʫʩʠʣʠʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʠʟʫʯʝʥʠʠ ʛʫʤʘʥʠ-

ʪʘʨʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʘʢʪʠʢʠ.  
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ʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ, ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʨʘʙʦʪʳ 

ʢʘʬʝʜʨʳ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ɹɻʋʀʈ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ, ʦʨʛʘʥʠʟʘʮʠʷ, ʘʜʘʧʪʘʮʠʷ 

ʩʪʫʜʝʥʪʦʚ. 
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ʇʨʘʢʪʠʢʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʘ. ɽʝ ʦʨʛʘʥʠʟʘʮʠʷ ï 

ʚʘʞʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʆʩ-

ʥʦʚʥʳʝ ʮʝʣʠ ʧʨʘʢʪʠʢʠ ï ʟʘʢʨʝʧʣʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ 

ʩʪʫʜʝʥʪʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʚʣʘʜʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʥʘʚʳʢʘʤʠ, ʫʤʝʥʠʷʤʠ ʠ ʠʭ ʧʦʜʛʦʪʦʚʢʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʦʣʫʯʘʝʤʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ [1]. ʇʨʘʢ-

ʪʠʢʘ ʦʧʨʝʜʝʣʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʮʝʥʠʚʘ-

ʝʪ ʝʛʦ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʨʝʰʝʥʠʶ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʘʜʘʯ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦʙʳ ʦʙʫʯʘʶʱʠʝʩʷ ʫʯʘʩʪʚʦ-

ʚʘʣʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʚ ʪʝʭ ʩʬʝʨʘʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʠʤ ʧʨʝʜʩʪʦʠʪ ʨʘʙʦʪʘʪʴ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ɺ ɹʝʣʦʨʫʩʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘ-

ʜʠʦʵʣʝʢʪʨʦʥʠʢʠ (ɹɻʋʀʈ) ʩʪʫʜʝʥʪʳ ʧʨʦʭʦʜʷʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ (ʧʦ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʠ) ʠ ʧʨʝʜʜʠʧʣʦʤʥʫʶ ʧʨʘʢʪʠʢʠ. ʇʨʘʢʪʠʢʫ ʩʪʫʜʝʥʪʳ ʧʨʦʭʦʜʷʪ 

ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʠʣʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʂʘʬʝʜʨʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ (ʕʊʊ) ʷʚʣʷʝʪʩʷ ʩʪʘʨʝʡ-

ʰʝʡ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦ-ʫʧʨʘʚʣʷʝʤʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚè, çʇʨʦʛʨʘʤʤʥʦ-

ʫʧʨʘʚʣʷʝʤʳʝ ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè ʠ çʄʝʜʠʮʠʥʩʢʘʷ ʵʣʝʢʪʨʦ-

ʥʠʢʘè. ɺʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʧʨʦʛʨʘʤʤʳ ʧʨʘʢʪʠʢʠ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʶʪ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʤʝʩʪ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ. 

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʪʜʝʣʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠʟʜʝʣʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ ʢʘʢ ʙʳ-

ʪʦʚʦʛʦ, ʤʝʜʠʮʠʥʩʢʦʛʦ, ʪʘʢ ʠ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɿʘʯʘʩʪʫʶ ʵʪʠ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʩʚʷʟʘʥʳ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʚ ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʢʠ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫ-

ʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʚʳʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʨʝʜʧʨʠ-

ʷʪʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʣʷ ʫʥʠʚʝʨʩʠʪʝʪʘ; ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʘʤʠ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʛʨʘʤʤʫ ʧʨʘʢʪʠʢʠ ʧʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʟʳʚʳ ʩʪʫ-

ʜʝʥʪʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ; ʥʘʣʠʯʠʝ ʤʝʩʪ ʜʣʷ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʧʨʘʢʪʠʢʠ ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ; ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʘʢʪʠʢʦʡ ʩʪʫʜʝʥʪʦʚ; ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʫʜʝʥʪʫ ʥʘ ʚʨʝʤʷ ʧʨʘʢʪʠʢʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ; ʧʨʝʜʦʩʪʘʚʣʝ-

ʥʠʝ ʩʪʫʜʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʝʡʩʷ ʣʠʪʝʨʘʪʫʨʦʡ, ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʠ ʜʨʫʛʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʧʨʘʢʪʠʢʠ [2]. 

ɹʘʟʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ ɹɻʋʀʈ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʠʤʝʶʱʠʝ ʧʨʷʤʳʝ ʩʚʷʟʠ ʩ ʫʥʠʚʝʨʩʠʪʝʪʦʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʫʟ ʛʦʪʦʚʠʪ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ, ʥʘʧʨʠʤʝʨ, ʆɸʆ çɸɻɸʊ-ʉʀʉʊɽʄè ï ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ʭʦʣ-
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ʜʠʥʛʘ çʉʠʩʪʝʤʳ ʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷè, ʆɸʆ çɸʛʘʪ ï ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ 

ʟʘʚʦʜè, ʆɸʆ çʄʠʥʩʢʠʡ ʅʀʀ ʨʘʜʠʦʤʘʪʝʨʠʘʣʦʚè, ʆɸʆ çʇʣʘʥʘʨè, ʆɸʆ 

çʆʧʪʦʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳè, ʆɸʆ çʀʅʊɽɻʈɸʃè ï ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘ-

ʥʠʷ ʭʦʣʜʠʥʛʘ çʀʅʊɽɻʈɸʃè. ʕʪʦ ʩʦʟʜʘʝʪ ʚʟʘʠʤʥʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʢʠ. ʇʨʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʤ ʩʦʯʝʪʘʥʠʠ 

ʫʯʝʙʥʳʭ ʮʝʣʝʡ ʧʨʘʢʪʠʢʠ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʨʝʟʫʣʴʪʘʪʠʚʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʪʝʨʝʩʘ ʢ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʠ.  

ʆʧʳʪ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ ʕʊʊ ɹɻʋʀʈ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʢ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʚʩʝ ʧʨʦʭʦʜʠʪ çʛʣʘʜʢʦè. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʥʘ 

ʙʦʣʴʰʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʆɸʆ çʀʅʊɽɻʈɸʃè, ʛʜʝ ʦʙʱʘʷ ʯʠʩ-

ʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʙʦʣʝʝ 5000 ʯʝʣʦʚʝʢ, ʘ ʥʘ ʧʣʦʱʘʜʷʭ ʧʨʝʜʧʨʠʷʪʠʷ 

ʨʘʩʧʦʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʦʪʜʝʣʦʚ, ʮʝʭʦʚ, ʢʦʨʧʫʩʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝ-

ʣʝʥʠʡ ʠ ʪ. ʜ., ʛʨʦʟʠʪ ʪʝʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ çʟʘʪʝʨʷʪʴʩʷè. ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ ʩʚʷʟʘʥ ʩ ʠʟʫʯʝʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʚ ʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʚʨʝʤʝʥʠ (ʯʝʪʳʨʝ ʥʝʜʝʣʠ ʩʦʛʣʘʩʥʦ 

ʫʯʝʙʥʳʤ ʧʣʘʥʘʤ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ) ʠʥʦʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ ʧʦ 

ʧʨʘʢʪʠʢʝ. ʇʦʵʪʦʤʫ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʘʢʪʠʢʠ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʡ [3]. 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘ ʢʘʬʝʜʨʝ ʕʊʊ ʠʜʝʪ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ.  

1. ɼʣʷ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚʦ ʚʨʝʤʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʧʨʘʢʪʠʢʫ ʥʘ 

ʢʘʬʝʜʨʝ ʟʘʨʘʥʝʝ ʧʣʦʪʥʦ ʨʘʙʦʪʘʶʪ ʩ ʢʫʨʘʪʦʨʘʤʠ ʛʨʫʧʧ ʠ ʩʪʫʜʝʥʪʘʤʠ, ʯʪʦʙʳ 

ʫʯʝʩʪʴ ʠʭ ʧʦʞʝʣʘʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʠʥʪʝʨʝʩʳ ʚ ʪʦʡ ʣʠʙʦ ʠʥʦʡ ʦʙʣʘʩʪʠ, ʘʥʘ-

ʣʠʟʠʨʫʶʪ ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ. ɼʦ ʥʘʯʘʣʘ 

ʧʨʘʢʪʠʢʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʦʙʨʘʥʠʷʭ çʧʦʰʘʛʦʚʦè ʦʙʲʷʩʥʷʶʪ ʩʪʫʜʝʥ-

ʪʘʤ, ʢ ʢʦʤʫ ʦʙʨʘʱʘʪʴʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʧʨʘʢʪʠʢʠ, ʦ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʨʝʛʫʣʷʨʥʦ ʚʝʩʪʠ ʜʥʝʚʥʠʢ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ ʠ ʨʘʙʦʯʠʡ ʞʫʨ-

ʥʘʣ, ʧʨʠʚʦʜʷʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ ʦʬʦʨʤʣʝʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʟʘʜʘʥʠʷ ʠ ʦʪʯʝʪʘ ʧʦ ʧʨʘʢʪʠʢʝ. ɼʣʷ ʟʘʧʦʣʥʝʥʠʷ ʜʥʝʚʥʠʢʘ ʧʦ ʧʨʘʢʪʠʢʝ ʘʚʪʦ-

ʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʘʤʷʪʢʠ ʩ ʧʦʜʨʦʙʥʳʤʠ ʧʦʷʩʥʝʥʠʷʤʠ.  

2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʦʪ ʢʘʬʝʜʨʳ ʥʘ ʙʦʣʴʰʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʛʨʫʧʧʘʤʠ ʙʦʣʝʝ 2 ʯʝʣʦʚʝʢ. ʅʘ ʧʨʝʜʜʠʧʣʦʤʥʫʶ ʧʨʘʢʪʠʢʫ ʩʪʫ-

ʜʝʥʪʳ ʥʘʧʨʘʚʣʷʶʪʩʷ ʧʦ ʤʝʩʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʨʘʙʦʪʫ. 

3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʬʠʣʠʘʣʳ ʢʘʬʝʜʨʳ 

ʕʊʊ ɹɻʋʀʈ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ (ʆɸʆ çʀʅʊɽɻʈɸʃè ʠ ʆɸʆ çʇʣʘʥʘʨè), ʛʜʝ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʢʘʬʝʜʨʳ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ ʜʦ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ ʧʨʦ-

ʚʦʜʷʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʜʝʡʩʪʚʫʶ-

ʱʠʤʠ ʠʥʞʝʥʝʨʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʦʟʥʘʢʦʤʣʝʥʠʝʤ ʦʪʜʝʣʴ-

ʥʳʭ ʦʪʜʝʣʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʝʛʦʜʥʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʧʨʝʜ-
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ʧʦʣʘʛʘʶʱʠʡ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʦ ʥʦʚʫʶ ʤʦʜʝʣʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ.  

ʆʪʟʳʚʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʘʢʪʠʢʠ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ 

ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʦʬʠʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʥʝʩʝʪ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ: ʩʪʫʜʝʥʪʳ ʟʘʯʘʩʪʫʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʟʥʘʢʦʤʳ ʩ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʧʨʘʢʪʠʢʠ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʙʘʟʫ ʨʘʙʦʪʳ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʨʘʥʝʝ ʤʦʨʘʣʴʥʦ ʛʦʪʦʚʳ 

ʢ ʧʦʧʘʜʘʥʠʶ ʚ ʥʦʚʳʡ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʡ ʢʦʣʣʝʢʪʠʚ, ʚ ʢʦʪʦʨʦʤ ʩʦʪʨʫʜʥʠʢʠ 

ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʠ ʘʚʪʦʨʠʪʝʪ. ʕʪʠ ʬʘʢʪʦʨʳ ʧʦʚʳʰʘʶʪ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ 

ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʧʝʰʥʦʤʫ ʨʝʰʝʥʠʶ 

ʟʘʜʘʯ ʧʨʘʢʪʠʢʠ. 

ʇʨʘʢʪʠʢʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʦ-

ʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʠ ʵʪʦ, ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʠʪʴ ʩʚʦʠ 

ʟʥʘʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʥʝ ʩʣʝʜʫʝʪ ʣʠʰʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ çʧʦʪʨʦʛʘʪʴ ʵʪʦ ʚʩʝ ʨʫʢʘʤʠè. ɼʣʷ ʤʦʪʠʚʘʮʠʠ ʩʪʫ-

ʜʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʧʨʦʩʪʦ ʧʨʦʚʝʩʪʠ 

ʧʨʘʢʪʠʢʫ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʢʘʢ ʤʦʞʥʦ ʣʫʯʰʝ ʫʯʝʩʪʴ 

çʚʢʫʩʳè ʢʘʞʜʦʛʦ. ɼʣʷ ʩʪʫʜʝʥʪʘ ʧʨʘʢʪʠʢʘ ʥʠʢʘʢ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʨʫʪʠʥʥʦʡ 

ʠ ʩʢʫʯʥʦʡ ʨʘʙʦʪʦʡ ʠʣʠ ʧʨʦʩʪʦ ʦʪʤʝʪʢʦʡ ʚ ʞʫʨʥʘʣʝ ʦ ʧʨʠʙʳʪʠʠ. ɿʜʝʩʴ ʚʘʞ-

ʥʦ, ʯʪʦʙʳ ʧʨʘʢʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʧʣʦʱʘʜʢʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʱʝʡ 

ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʨʘʙʦʪʘʶʱʝʛʦ, ʠ, ʯʪʦ ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʶʘʥ-

ʩʦʚ ʠ ʪʦʥʢʦʩʪʝʡ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʠ. 
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ɹɻʋʀʈ, 2014. ï ʉ. 275-276.  
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ɸʥʥʦʪʘʮʠʷ. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ ʪʨʝʙʫʝʪ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʫʟʦʚ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ɺ ʩʪʘʪʴʝ ʦʧʠ-

ʩʘʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʫʟʦʚ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ɺ ʫʩʣʦʚʠʷʭ ʫʯʝʙʥʳʭ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ ʦʧʠʩʘʥ ʦʧʳʪ ɽʅʋ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʝʚʘ ʧʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʶ ʩ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʫʯʝʙʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʘʢʪʠʢʠ, ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʚʫʟʦʚ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 
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23 ʤʘʷ 2021 ʛʦʜʘ ɽʚʨʘʟʠʡʩʢʦʤʫ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʫʥʠʚʝʨʩʠʪʝʪʫ ʠʤʝʥʠ 

ʃ.ʅ. ɻʫʤʠʣʝʚʘ ʠʩʧʦʣʥʷʝʪʩʷ 25 ʣʝʪ. ɽʅʋ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʚ 1996 ʛʦʜʫ ʋʢʘʟʦʤ 

ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʅ.ɸ. ʅʘʟʘʨʙʘʝʚʘ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʜʠʥʝʥʠʷ 

ʜʚʫʭ ʚʫʟʦʚ ï ʎʝʣʠʥʦʛʨʘʜʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ ʎʝ-

ʣʠʥʦʛʨʘʜʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ ʠʤʝʥʦʚʘʣʩʷ ʚʥʘʯʘʣʝ ʢʘʢ 

ɽʚʨʘʟʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ.ʅ. ɻʫʤʠʣʝʚʘ. ɺ 2000 ʛʦʜʫ ʧʫʪʝʤ ʩʣʠʷ-

ʥʠʷ ʩ ɼʠʧʣʦʤʘʪʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʝʡ ʈʂ ʚʫʟ ʙʳʣ ʧʨʝʦʙʨʘʟʦʚʘʥ ʚ ɽʚʨʘʟʠʡ-

ʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ.ʅ. ɻʫʤʠʣʝʚʘ, ʘ ʚ 2001 ʛʦʜʫ 

ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ.ʅ. ɻʫ-

ʤʠʣʝʚʘ. 

ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʃ.ʅ. ɻʫʤʠʣʝʚʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 13 ʬʘʢʫʣʴʪʝʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʩʥʦʨʪʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʬʘʢʫʣʴʪʝʪʝʪ (ʊʕʌ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʊʕʌ ɽʅʋ ʦʙʫʯʘʶʪʩʷ ʩʚʳʰʝ 

1500 ʩʪʫʜʝʥʪʦʚ ʥʘ ʙʘʢʘʣʘʚʨʠʘʪʝ ʠ 179 ʤʘʛʠʩʪʨʘʥʪʦʚ. 76 ʩʪʫʜʝʥʪʦʚ ʥʘʰʝʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʠʤʝʶʪ ʟʥʘʢ çɸʣʪʳʥ ʙʝʣʛʽè. ʂʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʥʘ ʊʕʌ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʯʝʤʫ ʩʣʫʞʘʪ 

ʫʩʧʝʰʥʦʝ ʫʯʘʩʪʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʬʘʢʫʣʴʪʝʪʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʝʩʧʫʙ-

ʣʠʢʘʥʩʢʠʭ ʨʝʡʪʠʥʛʘʭ, ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʢʨʝʜʠʪʘʮʠʠ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʫʯʝʙʥʳʝ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ, ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚ-

ʥʦʡ ʯʘʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʉʦʛʣʘʩʥʦ ʫʯʝʙʥʳʤ ʧʣʘʥʘʤ ʠ ʛʨʘʬʠʢʘʤ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʣʝʪʥʠʝ ʧʨʘʢʪʠʢʠ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʄʝʩʪʘ ʧʨʦʭʦʞʜʝʥʠʷ 

ʧʨʘʢʪʠʢ ʬʦʨʤʠʨʫʶʪʩʷ, ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʘʤ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʚʝʜʫʱʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʡ ʠʣʠ ʧʦ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʤ ʜʦʛʦʚʦʨʘʤ. ɼʝʡʩʪʚʫʶʪ ʜʦʛʦʚʦʨʘ ʠ ʧʦʣʦʞʝʥʠʷ ʬʠʣʠʘʣʦʚ ʢʘʬʝʜʨ 

ʬʘʢʫʣʴʪʝʪʘ. ɺʝʜʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʦʚ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʠ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʤʠ ʚʫʟʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ ʩ ʮʝʣʴʶ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʦʙʫʯʘʶʱʠʭʩʷ 

ʚʩʝʭ ʫʨʦʚʥʝʡ; ʧʨʠʚʣʝʯʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʧʘʨʪʥʝʨʦʚ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʨʘʟ-

ʨʘʙʦʪʢʝ, ʵʢʩʧʝʨʪʠʟʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɸʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʩʝʛʦʜʥʷ ʧʝʨʝʜ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ.  

ʂʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʳʚʘʶʪ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʚʳʧʫʩʢʥʠʢʫ ʣʠʯʥʦʩʪʥʫʶ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʫʶ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ. 
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ʈʠʩ. 1. ʌʦʪʦʛʨʘʬʠʠ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʧʨʘʢʪʠʢʠ 

 

ɿʘʜʘʯʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʝʮʠʘʣʠ-

ʟʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʙʦʪ ʣʶʙʦʡ ʥʘʯʠʥʘʶʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʦʙʣʘʜʘʣ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʳʤʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ, ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʩʧʝʮʠʘʣʥɹʳʤʠ 

ʟʥʘʥʠʷʤʠ. ʀ ʥʝ ʧʨʦʩʪʦ ʦʙʣʘʜʘʣ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, 

ʥʘʚʳʢʦʚ, ʘ ʙʳʣ ʩʧʦʩʦʙʝʥ ʨʝʘʣʠʟʦʚʘʪʴ ʠʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ʇʦʜ ʢʦʤʧʝʪʝʥʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ, ʫʤʝ-

ʥʠʷ, ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʜʣʷ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʙʘʟ ʧʨʘʢʪʠʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ.  
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ʊʘʙʣʠʮʘ 1. ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʙʘʟ ʧʨʘʢʪʠʢ ʬʘʢʫʣʴʪʝʪʘ 
 

ˉ  ̄ ʆʨʛʘʥʠʟʘʮʠʷ (ʙʘʟʘ ʧʨʘʢʪʠʢʠ) 

1 ʈɻʇ çʂʘʟʘʭʩʪʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠè  

ʄʀʈ ʈʂ 

2 ʈɻʇ çʂʘʟʘʭʩʪʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʪʨʦʣʦʛʠʠè ʄʀʈ ʈʂ 

3 ʈɻʇ ʥʘ ʇʍɺ çʂʘʟʛʠʜʨʦʤʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʈʂ 

4 ʊʃʎ çɸʩʪʘʥʘè, BI Group, ʊʆʆ çɸʩʪʘʥʘʂײʨʳʣʳʩʉʝʨʚʠʩè 

5 ʊʆʆ çAsiaConsultè, ʊʆʆ çWirtgenè, ʊʆʆ çʌʠʨʤʘ ɾʘʥʘʙʝʪè,  

ʊʆʆ çʐʘʨʪ-2008è 

6 ʊʆʆ çʂʘʟʘʭʩʪʘʥ ʇʘʨʘʤʘʫʥʪ ʀʥʞʠʥʠʨʠʥʛè , ʊʆʆ çʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʂʘʟʘʭʩʪʘʥʘè, 

7 ʊʆʆ çʂʘʟʘʭʩʪʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘè 

8 ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʵʢʩʧʝʨʪʠʟʳ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠè,  

ɸʆ çCNPC -ɸʢʪʦʙʝʤʫʥʘʡʛʘʟè  

9 ʖʞʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʬʠʣʠʘʣ ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʵʢʩʧʝʨʪʠʟʳ 

ʠ ʩʝʨʪʠʬʠʢʘʮʠʠè 

10 ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʬʠʣʠʘʣ ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʵʢʩʧʝʨʪʠ-

ʟʳ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠè 

11 ʌʠʣʠʘʣ ɸʆ çʂʘʟɼʦʨʅʠʠè ʛ. ʅʫʨ-ʉʫʣʪʘʥ  

12 ʊʆʆ çɸʚʪʦʙʫʩʥʳʡ ʧʘʨʢ ˉ 1, ˉ 2, ˉ 4è 

13 ɸʆ çɸʩʪʘʥʘ-ʕʥʝʨʛʠʷè; ɸʆ çɸʩʪʘʥʘ-ʊʝʧʣʦʪʨʘʥʟʠʪè;  

ʊʆʆ çʂʘʟʕʢʦʊʝʨʤè  

14 ɸʆ çCNPC -ɸʢʪʦʙʝʤʫʥʘʡʛʘʟè; ʊʆʆ çSubaruMotorAstanaè 

15 ʊʆʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʘʢʢʨʝʜʠʪʘʮʠʠè 

16 ɸʆ çKTZ Expressè, ʊʆʆ çAstana Motors Premiumè,  

ʊʆʆ çHyundai Premium Astanaè 
 

ʇʦʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʫʤʝʥʠʡ, ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧrʪʘ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ 

ʚʳʫʯʠʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ, ʧʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʩʪʫʜʝʥʪ ʟʥʘʝʪ, ʥʦ ʠ ʪʦ, ʢʘʢ 

ʦʥ ʚʦʩʧʨʠʥʠʤʘʝʪ, ʧʦʥʠʤʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʢʘʢ ʢ ʥʝʡ ʦʪʥʦʩʠʪʩʷ, ʤʦʞʝʪ ʝʝ 

ʦʙʲʷʩʥʠʪʴ ʠ ʧʨʠʤʝʥʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʪʴ ʢʦʤʧʝʪʝʥʪʥʳʤ, ʟʥʘʯʠʪ ʫʤʝʪʴ ʧʨʠʤʝʥʠʪʴ ʟʥʘ-

ʥʠʷ, ʫʤʝʥʠʷ, ʦʧʳʪ, ʧʨʦʷʚʠʪʴ ʣʠʯʥʳʝ ʢʘʯʝʩʪʚʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʥʝʩʪʘʥʜʘʨʪʥʦʡ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʪʝʩʥʫʶ ʩʚʷʟʴ ʤʝʞ-

ʜʫ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʩʪʫʜʝʥʪʦʚ, ʜʘʪʴ ʠʤ ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʳʡ ʦʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 
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ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʚʳʧʦʣʥʷʝʪ ʚ ʩʠʩʪʝʤʝ ʥʝʩʢʦʣʴʢʦ ʨʦʣʝʚʳʭ 

ʬʫʥʢʮʠʡ: 

¶ ʩʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ; 

¶ ʬʘʢʪʦʨ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʜʦʩʪʠʞʝʥʠʝ ʠʤʠ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ; 

¶ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʣʠʯʥʦʩʪʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ, ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʚ; 

¶ ʩʨʝʜʩʪʚʦ ʩʦʮʠʘʣʴʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ. 

ʅʘ ʨʠʩ. 2 ʠ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʧʦʣʫʯʝʥʠʷ ʨʘʙʦʯʝʡ ʧʨʦʬʝʩʩʠʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘè.  

 

 

 
 

ʈʠʩ. 2. ɹʣʦʢ-ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʨʘʙʦʯʝʡ ʧʨʦʬʝʩʩʠʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ  

ʙʘʢʘʣʘʚʨ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘè 

 

ʆʜʥʦʡ ʠʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ. 

ʎʝʣʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʫʛʣʫʙʣʝ-

ʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʧʨʦʚʝʨʢʘ ʛʦʪʦʚʥʦʩʪʠ ʩʪʫʜʝʥʪʘ 

ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʳʤ ʟʚʝʥʦʤ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʩʠʩʪʝʤʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ ʷʚʣʷʝʪʩʷ ʫʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚ-

ʣʝʥʘ ʥʘ: 

¶ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ; 

¶ ʦʩʚʦʝʥʠʝ ʦʙʱʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

 

ʊʕʉ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʨʝʤʦʥʪʥʦʝ  

ʧʨʝʜʧʨʠ̫ ʪʠʝ 

ʂʊʎ,  

ʢʦʪʝʣʴʥʦʝ 

ʦʪʜʝʣʝʥʠʝ 

ʂʊʎ,  

ʪʫʨʙʠʥʥʦʝ 

ʦʪʜʝʣʝʥʠʝ 

ʍʠʤʠʯʝʩʢʠʡ 

ʮʝʭ 

ʇʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦ-
ʪʝʭʥʠʯʝʩʢʠʡ 
ʦʪʜʝʣ 

ʈʝʤʦʥʪʥʳʡ 

ʧʝʨʩʦʥʘʣ 

ʕʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʡ 

ʧʝʨʩʦʥʘʣ 

ʉʪʫʜʝʥʪ 

ʦʯʥʦʡ ʬʦʨʤʳ 

ʦʙʫʯʝʥʠʷ 

ʋʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝ-

ʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ 

ʌʠʣʠʘʣ  

ʢʘʬʝʜʨʳ  

çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘè 

ʈʘʙʦʪʘʶʪ 

ʆʙʫʯʘʶʪʩ ̫

ʊʨʝʥʘʞʝʨ  

ʧʦʜʛʦʪʦʚʢʠ 

ʤʘʰʠʥʠʩʪʘ ʂʊʎ 

ʀʥʞʝʥʝʨʥʳʡ 

ʧʝʨʩʦʥʘʣ 
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ʈʠʩ. 3. ɹʣʦʢ-ʩʭʝʤʘ ʦʙʫʯʝʥʠʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘè 
 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ: 

Å ʫʛʣʫʙʣʝʥʠʝ ʩʪʫʜʝʥʪʦʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ; 

¶ ʜʘʣʴʥʝʡʰʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʚʠʜʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʧʨʦʬʝʩʩʠʠ; 

¶ ʧʨʦʚʝʨʢʫ ʛʦʪʦʚʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ; 

¶ ʧʦʜʛʦʪʦʚʢʫ ʢ ʚʳʧʦʣʥʝʥʠʶ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ɺʩʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʨʦʭʦʞʜʝʥʠʶ ʧʨʘʢʪʠʢ ʩʦʛʣʘʩʦʚʘʥʳ ʩ ʨʘʙʦʪʦʜʘʪʝ-

ʣʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪʩʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ. ʈʘʙʦʪʦʜʘʪʝʣʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʘʪʪʝʩʪʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʘʢʪʠʢ, ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʥʘ 

ʚʳʧʫʩʢʝ. 

ʉʪʫʜʝʥʪʳ ʧʨʦʭʦʜʷʪ ʧʨʘʢʪʠʢʫ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʦʚ ʩ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʀʟʜʘʝʪʩʷ ʧʨʠʢʘʟ ʦ ʚʳʭʦʜʝ ʥʘ ʧʨʘʢʪʠʢʫ, ʧʨʦʩʣʫʰʠʚʘʝʪʩʷ 

ʠʥʩʪʨʫʢʪʘʞ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠ ʩʪʫʜʝʥʪʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ 

ʩ ʟʘʢʨʝʧʣʝʥʠʝʤ ʥʘʩʪʘʚʥʠʢʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʞʝʨʦʚ, ʪʝʤ 

ʩʘʤʳʤ ʟʘʢʨʝʧʣʷʷ ʪʝ ʠʣʠ ʠʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ. 

 ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ ʚ ʪʝʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʚʝʜʝʪ ʜʥʝʚ-

ʥʠʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʛʜʝ ʝʞʝʜʥʝʚʥʦ ʧʨʦʧʠʩʳʚʘʝʪ ʚʩʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʘʢʪʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʘ ʠ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʘʢ-

ʪʠʢʠ ʩʪʫʜʝʥʪʳ ʚʧrʦʣʥʷʶʪ ʦʪʯʝʪ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢ-

ʪʠʢʠ. 

ʉʪʫʜʝʥʪʳ 

ʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ 

ʇʨʝʜʧʨʠ̫ ʪʠʝ 
ɺʋɿ  

2, 3, 4 ʢʫʨʩʳ ʦʙʫʯʝʥʠʷ 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʢʫʨʩ ʦʙʫʯʝʥʠʷ 

ɹɼ ʇɼ 

ʋʯʝʙʥʳʝ 

ʧʨʦʛʨʘʤʤʳ 

1,5 ʛʦʜʘ 

ʋʯʝʙʥʳʝ 

ʧʨʦʛʨʘʤʤʳ 

1,5 ʛʦʜʘ 

ʇʦʣʫʯʝʥʠʝ  

ʨʘʙʦʯʝʡ  

ʧʨʦʬʝʩʩʠʠ,  

ʩʜʘʯʘ ʢʚʘʣʠ-

ʬʠʢʘʮʠʦʥʥʦʛʦ 

ʵʢʟʘʤʝʥʘ 

ʀʪʦʛʦʚʘʷ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʘʪʪʝʩʪʘʮʠʷ ʥʘ 

ʧʦʣʫʯʝʥʠʝ  

ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʙʘʢʘʣʘʚʨ  

ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ 
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ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʢʦʣʣʝʢʪʠʚʘ ʬʘʢʫʣʴʪʝʪʘ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʟʘʱʠʪʫ ʩʦʮʠʘʣʴʥʳʭ ʧʨʘʚ ʩʪʫʜʝʥʪʦʚ ʠ ʙʳʩʪʨʫʶ 

ʘʜʘʧʪʘʮʠʶ ʚʳʧʫʩʢʥʠʢʦʚ ʢ ʥʦʚʳʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʞʠʟʥʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʫʯʝʙʥʦ-

ʛʦ ʟʘʚʝʜʝʥʠʷ, ʨʝʰʘʝʪ ʚʦʧʨʦʩʳ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʫ ʩʪʫʜʝʥʪʦʚ ʚ ʧʦʣʥʦʤ ʦʙʲ-

ʝʤʝ ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʜʘʪʴ ʚʳʧʫʩʢ-

ʥʠʢʫ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʩʫʤʤʫ ʟʥʘʥʠʡ, ʩʢʦʣʴʢʦ ʥʘʙʦʨ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʛʦʪʦʚʥʦʩʪʴ ʢ ʨʘʙʦʪʝ ʚ ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʬʦʨʤʠʨʫʝʤʳʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʡ ʧʨʘʢʪʠʢʝ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʬʦʨʤʫʣʳ: 
 

ʢʦʤʧʝʪʝʥʮʠʷ = ʟʥʘʥʠʝ + ʦʧʳʪ. 
 

ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʳʪ ʩʪʫʜʝʥʪʦʚ ï ʦʧʳʪ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ 

ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʚ ʫʯʝʙʥʳʭ ʤʘʩʪʝʨʩʢʠʭ, ʠ ʥʦʚʳʡ ʦʧʳʪ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʦ ʧʨʦʬʝʩʩʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʚʠ-

ʜʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢ ʢʦʪʦʨʳʤ ʛʦʪʦʚʠʪʩʷ ʚʳʧʫʩʢʥʠʢ, ʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʦʜʫʣʷ. 

ʇʦʜʳʪʦʞʠʚʘʷ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʚʫʟʦʚ ʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʚ ʠʥʪʝʨʝʩʘʭ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦ-

ʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʝʩʣʠ ʚʳʩʰʠʤ 

ʫʯʝʙʥʳʤ ʟʘʚʝʜʝʥʠʷʤ ʫʜʘʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʚʦʜ ʩʚʦʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʘʨʪʥʝʨʦʚ-ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠʟ ʧʦʟʠʮʠʠ ʩʪʦʨʦʥʥʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ ʠ ʧʘʩʩʠʚ-

ʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʚ ʧʦʟʠʮʠʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʩʝʤʝʨʥʦ ʩʦʜʝʡ-

ʩʪʚʫʶʱʠʭ ʦʚʣʘʜʝʥʠʶ ʩʪʫʜʝʥʪʘʤʠ ʢʦʤʧʣʝʢʩʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝ-

ʪʝʥʮʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ. 
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ʆʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ  
ʚ ɸʆ ʄʅʇʂ çɸʚʠʦʥʠʢʘè 

 

ɸ.ɸ. ʋʛʣʦʚ,  
ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ɸʆ çʄʦʩʢʦʚʩʢʠʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ  

ʢʦʤʧʣʝʢʩ "ɸʚʠʦʥʠʢʘ" ʠʤʝʥʠ ʆ.ɺ.ʋʩʧʝʥʩʢʦʛʦè 
ɺ.ʌ. ɿʘʝʮ,  

ʫʧʨʘʚʣʷʶʱʠʡ ʜʠʨʝʢʪʦʨ ɸʆ ʄʅʇʂ çɸʚʠʦʥʠʢʘè 
ɺ.ʄ. ʇʝʪʨʦʚ, 

 ʧʨʝʜʩʝʜʘʪʝʣʴ ʉʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ɸʆ ʄʅʇʂ çɸʚʠʦʥʠʢʘè 
ʈ.ʈ. ɸʙʜʫʣʠʥ,  

ʟʘʤʝʩʪʠʪʝʣʴ ʫʧʨʘʚʣʷʶʱʝʛʦ ʜʠʨʝʢʪʦʨʘ ï  
ʛʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ɸʆ ʄʅʇʂ çɸʚʠʦʥʠʢʘè, ʢ.ʪ.ʥ. 

ɺ.ʉ. ʂʫʣʘʙʫʭʦʚ,  
ʛʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ɸʆ ʄʅʇʂ çɸʚʠʦʥʠʢʘè, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ɸ.ʄ. ɹʨʦʥʥʠʢʦʚ,  

ʛʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ɸʆ ʄʅʇʂ çɸʚʠʦʥʠʢʘè,  
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʦʨʠʝʥʪʘʮʠʠ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʥʘʚʠʛʘʮʠʠ 
ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ 

(ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʜ.ʪ.ʥ.  
ʅ.ʅ. ʌʘʱʝʚʩʢʠʡ,  

ʟʘʤʝʩʪʠʪʝʣʴ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʦʨʠʝʥʪʘʮʠʠ,  
ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʥʘʚʠʛʘʮʠʠ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɺ.ʂ. ɹʘʣʪʷʥ,  
ʜʠʨʝʢʪʦʨ ʄʝʞʦʪʨʘʩʣʝʚʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ  
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʝʚʨʘʟʠʡʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ  

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ɺ.ɻ. ʌʝʜʦʨʦʚ, 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ɸʩʩʦʮʠʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ,  
ʚʝʜʫʱʠʡ ʘʥʘʣʠʪʠʢ ʄʋʅʎ ʊʈɽʀ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʘʩʧʝʢʪʳ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ  
ɸʆ çʄʦʩʢʦʚʩʢʠʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ "ɸʚʠʦʥʠʢʘ" ʠʤʝʥʠ 
ʆ.ɺ. ʋʩʧʝʥʩʢʦʛʦè (ʄʅʇʂ çɸʚʠʦʥʠʢʘè) ï ʦʜʥʦʛʦ ʠʟ ʚʝʜʫʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 
ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʘʚʠʘʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʩʪʨʘʥʳ, ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʪʦ-
ʛʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʙʘʟʦʚʳʤʠ ʚʫʟʘʤʠ, ʢʦʣʣʝʜʞʘʤʠ ʠ ʧʨʦʬʠʣʴʥʳʤʠ ʰʢʦ-
ʣʘʤʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ, ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʩʪʫʜʝʥʯʝʩʢʦʡ ʠ ʫʯʘʱʝʡʩʷ ʤʦʣʦ-
ʜʝʞʠ. ʆʧʳʪ ʄʅʇʂ çɸʚʠʦʥʠʢʘè, ʝʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
ʮʝʥʪʨʘ çɸʚʠʦʥʠʢʘè ʧʦʩʣʫʞʠʣ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʠʧʦʚʦʡ ʜʦʢʫʤʝʥ-
ʪʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʚʤʝʩʪʥʦ ʩ 
ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʚ ʨʘʤʢʘʭ ʨʝʘ-
ʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʅʘʮʠʦʥʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 
ʙʘʟʘè ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ɸʩʩʦʮʠʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʨʠʷʪʠʝ, ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʢʦʣʣʝʜʞ, ʰʢʦ-
ʣʘ, ʮʝʣʝʚʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ, ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʠ ʫʯʘʱʝʡʩʷ 
ʤʦʣʦʜʝʞʠ, ʢʘʜʨʦʚʘʷ ʧʦʣʠʪʠʢʘ ʄʅʇʂ çɸʚʠʦʥʠʢʘè.  
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Abstract. The article reveals the aspects of the personnel policy of JSC çMos-

cow Research and Production Complex "Avionics" named after O. V. Uspenskyè 

(MNPK çAvionikaè) ï one of the leading enterprises of the national aviation in-

strument industry of the country, presents some results of cooperation with basic 

universities, colleges and specialized schools in personnel training, career 

guidance for students and students. The experience of MNPK çAvionikaè, its 

educational, research and production center çAvionikaè served as the basis for 

the development of standard documentation for the organization of targeted 

training of specialists together with industrial enterprises and scientific institu-

tions within the framework of the federal target program çNational Technologi-

cal Baseè and the activities of the Association of Technical Universities. 

Keywords: enterprise, higher educational institution, college, school, targeted 

personnel training, career guidance of students and young people, personnel 

policy of MNPK çAvionikaè. 
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ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʘʚʠʘʮʠʦʥʥʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ  

ɸʆ çʄʦʩʢʦʚʩʢʠʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ±ɸʚʠʦʥʠʢʘ± ʠʤʝʥʠ 

ʆ.ɺ.ʋʩʧʝʥʩʢʦʛʦè (ʄʅʇʂ çɸʚʠʦʥʠʢʘè), ʙʝʩʩʧʦʨʥʦ, ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ 

ʧʦʟʠʮʠʠ. ʀʟʚʝʩʪʥʦʩʪʴ ʠ ʘʚʪʦʨʠʪʝʪ ʬʠʨʤʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʥʠʢʘʣʴʥʦʤ ʦʧʳʪʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʟʜʘʥʥʦʛʦ ʝʶ ʨʘʟʣʠʯʥʦʛʦ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʦʣʝʝ 

ʯʝʤ ʜʣʷ 200 ʪʠʧʦʚ ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʚʦʝʥʥʳʭ ʩʘʤʦʣʝʪʦʚ, ʚʝʨʪʦʣʝʪʦʚ ʠ ʙʝʩʧʠ-

ʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ʉʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

(ʉɸʋ) ʧʦʣʝʪʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʚ ʄʅʇʂ çɸʚʠʦʥʠʢʘè, ʦʙʦʨʫʜʦʚʘʥʳ ʪʘʢʠʝ 

ʠʟʚʝʩʪʥʳʝ ʣʘʡʥʝʨʳ, ʢʘʢ ʀʣ-62, ʀʣ-76, ʀʣ-86, ɸʥ-124 çʈʫʩʣʘʥè, ɸʥ-225 

çʄʨʠʷè, ʗʢ-42 ʠ ʜʨʫʛʠʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʠʩʪʨʝʙʠʪʝʣʴʥʘʷ ʘʚʠʘʮʠʷ ʠ ʨʘʟ-

ʣʠʯʥʳʝ ʙʦʝʚʳʝ ʩʘʤʦʣʝʪʳ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ, ʨʷʜ ʚʝʨʪʦʣʝʪʦʚ ʠ ʩʘʤʦʣʝʪʦʚ ʤʘ-

ʣʦʡ ʘʚʠʘʮʠʠ. 

ɺʳʩʦʢʠʡ ʨʝʡʪʠʥʛ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʠ ʟʘʨʫʙʝʞʥʦʤ ʨʳʥʢʘʭ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʙʦʝʚʳʭ ʠ ʫʯʝʙʥʦ-ʙʦʝʚʳʭ ʩʘʤʦʣʝʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʉʋ-27, ʉʋ-30, ʉʋ-34, 

ʄʀɻ-29, ʉʋ-37 ʠ ʉ-37 çɹʝʨʢʫʪè ʚʦ ʤʥʦʛʦʤ ʦʙʝʩʧʝʯʝʥ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ, ʩʦʟʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʧʨʝʜ-

ʧʨʠʷʪʠʝ ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʘʚʠʦʥʠʢʫ ʜʣʷ ʩʘʤʦʣʝʪʦʚ ʠ ʚʝʨʪʦʣʝʪʦʚ ʛʨʘʞʜʘʥʩʢʦʡ 

ʘʚʠʘʮʠʠ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʘʤʦʣʝʪʦʚ ʤʘʣʦʡ ʘʚʠʘʮʠʠ ʠ ʩʘʤʦʣʝʪʦʚ 

ʙʠʟʥʝʩ-ʢʣʘʩʩʘ, ʪʘʢʠʭ ʢʘʢ ɹʝ-200, ʊʫ-324, ʊʫ-330, ɸʥ-140, ɹʝ-103,  

çɸʢʢʦʨʜè, çɸʥʩʘʪè ʠ ʜʨ.  

ʉʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤ-

ʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʪʷʛʦʡ ʠ ʚʝʢʪʦʨʦʤ ʪʷʛʠ ʜʚʠʛʘʪʝʣʷ, ʘʚʪʦʧʠʣʦʪʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠ-

ʩʪʝʤ ʙʦʨʪʦʚʦʛʦ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʠʚʦʜʦʚ ʜʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʵʣʝʤʝʥʪʦʚ ʘʚʪʦʤʘʪʠʢʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ. 

ʄʅʇʂ çɸʚʠʦʥʠʢʘè ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʩ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ ʠ ʥʦʚʝʡʰʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. ʅʘ ʧʨʝʜʧʨʠʷʪʠʠ ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʉʦʚʨʝ-

ʤʝʥʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʧʦ ʟʘʤʢʥʫʪʦʤʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʮʠʢʣʫ. ɺʝʩʴ ʧʨʦʮʝʩʩ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥ-

ʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʦ ʚʳʧʫʩʢʘ ʧʝʨʚʳʭ ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘʟʝʤʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʧʨʦʭʦʜʠʪ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʮʝʥʪʨʝ. ɺ ʥʝʤ ʠʩʧʳʪʘ-

ʥʠʷ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

çʌʠʨʤʝʥʥʳʤ ʟʥʘʢʦʤè ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʝʛʜʘ ʙʳʣʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ  

ʠ ʥʦʚʘʪʦʨʩʢʠʡ ʜʫʭ ʨʘʟʨʘʙʦʪʦʢ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʚʧʝʨʚʳʝ ʚ ʉʉʉʈ  

ʠ ʈʦʩʩʠʠ ʨʷʜʘ ʠʟʜʝʣʠʡ, ʩʪʘʚʰʠʭ ʵʪʘʧʥʳʤʠ ʚ ʨʘʟʚʠʪʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʚʠʦ-

ʥʠʢʠ. ʉʦʚʤʝʩʪʥʦ ʩ ʫʯʝʥʳʤʠ ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʈɸʅ, ʎʝʥ-

ʪʨʘʣʴʥʦʛʦ ʘʵʨʦʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ʅ.ɽ. ɾʫ-

ʢʦʚʩʢʦʛʦ, ʃʝʪʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʄ.ʄ. ɻʨʦʤʦʚʘ, ʧʨʦ-
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ʬʠʣʴʥʳʭ ʢʘʬʝʜʨ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤʝʥʠ ʧʨʦʬʝʩ-

ʩʦʨʘ ʅ.ɽ. ɾʫʢʦʚʩʢʦʛʦ ʠ ʖ.ɸ. ɻʘʛʘʨʠʥʘ, ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ (ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʄʦʩʢʦʚʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʥʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʷʜʝʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʌʀè, ʨʷʜʘ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʠ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʪʚʦʨʯʝʩʢʠʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʚʝʜʫʱʠʭ ʩʘ-

ʤʦʣʝʪʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʘʥʳ ʄʦʩʢʦʚʩʢʠʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ çɸʚʠʦʥʠʢʘè ʚʩʝʛʜʘ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟ-

ʨʘʙʦʪʢʠ ʠ ʨʘʟʚʠʪʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉɸʋ ʧʦʩʪʦʷʥʥʦ 

ʫʩʣʦʞʥʷʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʭ ʨʘʙʦʪ ʧʦʠʩʢʦʚʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʧʨʠ-

ʤʝʥʷʝʪ ʠ ʩʦʙʩʪʚʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʉɸʋ. 
ʈʝʟʫʣʴʪʘʪʠʚʥʳʤ ʰʘʛʦʤ ʧʝʨʝʩʪʨʦʡʢʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʷʚʠʣʘʩʴ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʧʳʪʥʳʡ, ʥʦ ʠ 
ʥʘ ʩʝʨʠʡʥʳʡ ʚʳʧʫʩʢ ʬʠʥʠʰʥʳʭ ʠʟʜʝʣʠʡ ʧʨʠ ʩʘʤʦʡ ʰʠʨʦʢʦʡ ʢʦʦʧʝʨʘʮʠʠ ʚ 
ʠʟʛʦʪʦʚʣʝʥʠʠ ʫʟʣʦʚ ʠ ʧʦʜʩʠʩʪʝʤ ʩ ʩʝʨʠʡʥʳʤʠ ʟʘʚʦʜʘʤʠ, ʥʝ ʨʘʩʪʝʨʷʚʰʠʤʠ 
ʩʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 

ʉʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 
ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʄʅʇʂ çɸʚʠʦʥʠʢʘè. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʮʝʣʝʚʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ 
ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʦʚʤʝʩʪʥʦʡ ʜʝ̫ʪʝʣʴʥʦʩʪʠ ʩ ʬʠʣʠʘʣʘʤʠ ʢʘʬʝʜʨ ʄɻʊʋ ʠʤ. 
ʅ.ʕ. ɹʘʫʤʘʥʘ, ʄɸʀ, ʄʀʕʄ ʠ çʄɸʊʀè - ʈɻʊʋ, ʩʦʟʜʘʥʥʳʤʠ ʥʘ ʙʘʟʝ ʧʨʝʜ-
ʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʪʘʢʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ, ʢʘʢ: 
ʄɻʊʋ çʉʊɸʅʂʀʅè, ʄʀʀʊ, ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʢʫʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦ-

ʨʦʩʪʨʦʝʥʠʷ, ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ ˉ 13*. ɺʩʝ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʫʯʝʙ-
ʥʳʝ ʟʘʚʝʜʝʥʠʷ ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ʋʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ 
(ʋʅʇʎ), ʩʦʟʜʘʥʥʦʛʦ ʚ ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʚ ʷʥʚʘʨʝ 2000 ʛʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, 
ʚ ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʚ ʩʦʩʪʘʚ 
ʋʅʇʎ ʚʭʦʜʠʣʠ ʪʘʢʞʝ ʠ ʩʨʝʜʥʠʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʰʢʦʣʳ. 

ʅʘ ʩʭʝʤʝ (ʨʠʩ. 1) ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʘ ʋʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʠ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʥʝʢʦʪʦʨʳʝ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 2010/2011 ʫʯʝʙʥʦʤ ʛʦʜʫ.  

ʀʟ ʩʪʨʫʢʪʫʨʳ ʋʅʇʎ ʚʠʜʥʦ, ʯʪʦ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʚʳʩʰʝʛʦ ʠ ʩʨʝʜ-

ʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʠʤʝʶʪ ʧʨʦ-

ʬʠʣʴ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʙʦʨʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʥʘʚʠʛʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

                     
* ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ: çʄɸʊʀè - ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥ ʢ 

ʄʦʩʢʦʚʩʢʦʤʫ ʘʚʠʘʮʠʦʥʥʦʤʫ ʠʥʩʪʠʪʫʪʫ (ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤʫ ʫʥʠʚʝʨʩʠ-

ʪʝʪʫ); ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ (ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ) ï  ʢ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤʫ ʫʥʠʚʝʨʩʠʪʝʪʫ çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠ-

ʢʠè, ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʢʫʤ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ï ʢ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘ-

ʥʘ; ʄʀʀʊ ï ʠʤʝʥʫʝʪʩʷ ʢʘʢ ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʨʘʥʩʧʦʨʪʘ (ʄʀʀʊ); ʇʦʣʠʪʝʭʥʠ-

ʯʝʩʢʠʡ ʢʦʣʣʝʜʞ ˉ 13 ï ʠʤʝʥʫʝʪʩʷ ʢʘʢ ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ ʠʤʝʥʠ ʇ.ɸ. ʆʚʯʠʥ-

ʥʠʢʦʚʘ. 
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ʈʠʩ. 1 

 

ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʋʅʇʎ ʙʳʣʘ ʩʦʟʜʘʥʘ ʠ ʦʪʨʘʙʘʪʳʚʘʣʘʩʴ ʚ ʭʦʜʝ ʨʝʘ-

ʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʅʘʮʠʦʥʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʙʘʟʘè (ʌʎʇ çʅʊɹè) ʚ 1996-2006 ʛʛ. ʚ ʯʘʩʪʠ ʝʝ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ɸʩʩʦʮʠʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ.  
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ɻʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʙʘʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ çʊʝʭ-

ʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳè 

ʌʎʇ çʅʊɹè ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ɺ 2002-2004 ʛʛ. ʧʦ 

ʜʦʛʦʚʦʨʫ ʤʝʞʜʫ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʠ ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʚʳʧʦʣʥʷ-

ʣʘʩʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʪʝʤʝ: çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʝʚʦʡ ʦʧʝʨʝʞʘʶʱʝʡ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝ-

ʥʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʋʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ 

ʄʅʇʂ çɸʚʠʦʥʠʢʘè)è. ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʠ ʅʀʈ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ 

ʤʦʜʝʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʥʘ ʙʘʟʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ, ʨʝʘʣʠʟʫʶʱʝʡ ʧʨʠʥʮʠʧ ʦʧʝʨʝ-

ʞʘʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʬʝ-

ʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʅʘʮʠʦʥʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘè;  

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ:  

ï ʨʘʟʨʘʙʦʪʢʘ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʮʝʣʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝ-

ʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʘʚʠʘʮʠʦʥʥʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ;  

ï ʦʪʨʘʙʦʪʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʫʯʨʝʞʜʝʥʠʷ ʦʙʱʝʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʮʝʣʝʚʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʙʘʟʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʋʅʇʎ ʙʳʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ: 

ï ʨʘʟʨʘʙʦʪʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ, ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʦʙʱʝʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʙʘʟʦʚʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʩʦʚʤʝʩʪʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʩ ʚʳʩʰʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʪʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ ʦʧʝʨʝʞʘʶʱʝʡ ʮʝʣʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʢʘʜʨʦʚ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʘʚʠʘʧʨʠʙʦ-

ʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʬʠʣʷ.  

ï ʩʦʟʜʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʝʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩ ʧʨʝʜ-

ʧʨʠʷʪʠʷʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʦʨʛʘʥʘʤʠ ʠʭ 

ʫʧʨʘʚʣʝʥʠʷ;  

ï ʨʘʩʰʠʨʝʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʮʠʢʣʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʙʘʟʦ-

ʚʳʭ ʚʫʟʦʚ, ʢʦʣʣʝʜʞʝʡ ʠ ʫʯʠʣʠʱ ʚ ʄʅʇʂ çɸʚʠʦʥʠʢʘè (ʯʪʝʥʠʝ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʣʝʢʮʠʦʥʥʳʭ ʢʫʨʩʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ, ʦʨʛʘʥʠʟʘ-

ʮʠʷ ʦʟʥʘʢʦʤʠʪʝʣʴʥʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʩʧʣʫʘʪʘ-

ʮʠʦʥʥʳʭ, ʧʨʝʜʜʠʧʣʦʤʥʳʭ ʧʨʘʢʪʠʢ, ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʨʘʙʦʪʳ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʪʪʝʩʪʘʮʠʦʥʥʳʭ ʢʦʤʠʩʩʠʡ), ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ ʥʘ ʨʘʙʦʪʫ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʟʘʢʨʝʧʣʝʥʠʷ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ 

ʧʨʝʜʧʨʠʷʪʠʷ. 
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ɺʩʝ ʟʘʜʘʯʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʅʀʈ ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʙʳʣʠ ʚʳ-

ʧʦʣʥʝʥʳ ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʚ ʩʨʦʢ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʟʘʜʘʥʠʷʤʠ 

ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʦʪʯʝʪʳ, ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʳʭ ʩʪʘʣʠ 

ʦʩʥʦʚʦʡ ʜʣʷ ʠʟʜʘʥʠʷ ʤʦʥʦʛʨʘʬʠʠ: ɹʘʣʪʷʥ ɺ.ʂ., ʇʝʪʨʦʚ ɺ.ʄ., ʌʝʜʦʨʦʚ ʀ.ɹ. 

ʠ ʜʨ. ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʙʥʦ-

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʄʅʇʂ çɸʚʠʦʥʠʢʘè. ʇʨʦʙʣʝʤʘʪʠʢʘ 

ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ. ï 2003. ï 226 ʩ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ 

ʵʪʦʡ ʢʥʠʛʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʠ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʠʟʜʘʚʘʣʘʩʴ ʦʥʘ ʪʨʠʞʜʳ ʪʠʨʘʞʦʤ 300 ʵʢʟʝʤʧʣʷʨʦʚ ʢʘʞʜʳʡ ʨʘʟ. 

ɺ ʦʢʪʷʙʨʝ 2000 ʛʦʜʘ ʩʦʩʪʦʷʣʦʩʴ ʟʘʩʝʜʘʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʚʦʧʨʦʩʫ çʆ ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʥʳʭ ʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʜʣʷ 

ʦʙʦʨʦʥʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, ʩʳʛʨʘʚʰʝʝ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʦʨʦʥʥʦʛʦ ʢʘʜʨʦʚʦʛʦ ʟʘʢʘʟʘ. ɺ ʦʩʥʦʚʫ ʤʘʪʝʨʠʘʣʦʚ ʟʘʩʝʜʘ-

ʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʄʠʥʦʙʨʘʟʦʚʘʥʠʝʤ ʈʦʩʩʠʠ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʨʝʟʫʣʴ-

ʪʘʪʳ ʨʝʘʣʠʟʘʮʠʠ ʢʘʜʨʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʌʎʇ çʅʊɹè. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʟʘʩʝʜʘʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʧʨʦʭʦʜʠʣʦ 28 ʦʢʪʷʙʨʷ 2000 ʛʦʜʘ, ʠ ʚ ʵʪʦʪ ʞʝ ʜʝʥʴ 

ʠ ʯʘʩ ʩʦʩʪʦʷʣʦʩʴ ʟʘʩʝʜʘʥʠʝ ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʚʝʪʘ ʄʅʇʂ çɸʚʠʦʥʠ-

ʢʘè ʧʦ ʢʘʜʨʦʚʳʤ ʚʦʧʨʦʩʘʤ.  

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʋʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʄʅʇʂ 

çɸʚʠʦʥʠʢʘè ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʦʞʝʥʠʷ ʦ ʎʝʥʪʨʝ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʦʧʳʪ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʳʩʰʝʡ ʰʢʦʣʳ ʩ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚ ʧʦʜ-

ʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʣʝʪ. ɺ 1980-ʝ ʛʦʜʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʥʘʨʷʜʫ ʩ ʨʘʟʚʠʪʠʝʤ ʩʝʪʠ ʬʠʣʠʘʣʦʚ ʧʨʦʬʠʣʠʨʫʶʱʠʭ ʢʘʬʝʜʨ ʥʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʟʘʨʦʜʠʣʦʩʴ ʥʝʤʘʣʦ ʜʨʫʛʠʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʦʨʛʘʥʠʟʘ-

ʮʠʷʤʠ ʠ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʚ ʩʦʚʤʝʩʪʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ï ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʠ ʙʘʟʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʯʝʙʥʳʝ ʧʦʣʠʛʦʥʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ, ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʋʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʄʅʇʂ 

çɸʚʠʦʥʠʢʘè ʟʘʢʣʶʯʘʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʦʩʥʦʚʫ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚʳʩʰʝʛʦ, ʩʨʝʜʥʝʛʦ ʠ 

ʥʘʯʘʣʥɹʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʙʘʟʦʚʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ (ʪʘʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʠʤʝʣʦ ʤʝʩʪʦ ʥʘ ʧʨʘʢʪʠʢʝ). ɻʣʘʚʥʳʤ ʚ 

ʧʨʠʥʮʠʧʘʭ ʧʦʩʪʨʦʝʥʠʷ ʋʅʇʎ ʷʚʣ̫ ʣʦʩʴ ʪʦ, ʯʪʦ ʚ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʦ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʨʘʟʫ ʚʩʝʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʡ, ʩʦʪʨʫʜʥʠʯʘʶʱʠʭ ʩ ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʚ ʧʣʘʥʝ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ.  

ɺ ʧʨʝʞʥʠʝ ʛʦʜʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʙʦʨʦʥʥʳʭ ʦʪʨʘʩ-

ʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʠ ʰʠʨʦʢʦ ʧʦʜʢʣʶʯʘ-

ʣʠ ʢ ʠʭ ʚʳʧʦʣʥʝʥʠʶ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. ɺʫʟʳ, (ʘ ʝʩʣʠ ʪʦʯʥʝʝ, 

ʢʦʥʢʨʝʪʥʳʝ ʣʶʜʠ ï ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʘʬʝʜʨ), ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʨʦʬʠʣʶ ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʞʝʣʘʷ ʧʦ-
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ʣʫʯʠʪʴ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʛʦʜʥʳʡ ʟʘʢʘʟ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʅʀʈ, ʥʝ ʙʳʣʠ ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʥʳ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩʦ ʩʚʦʠʤʠ ʢʦʣʣʝʛʘʤʠ ʠʟ ʜʨʫʛʠʭ ʚʫʟʦʚ. ʈʫʢʦʚʦʜ-

ʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʷʪʦʝ ʩʚʦʠʤʠ ʪʝʢʫʱʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʜʝʣʘʤʠ, 

ʚʠʜʠʤʦ, ʥʝ ʟʘʜʫʤʳʚʘʣʦʩʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʫʩʠʣʠʡ ʚ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʚʩʝʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʩʦʪʨʫʜʥʠʯʘʶʱʠʭ ʚ ʧʣʘʥʝ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜ-

ʨʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɸ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʦʭʦʜʷʪ ʧʦʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʳ ʠ ʫʯʘʱʠʝʩʷ 

ʥʝʩʢʦʣʴʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʦʙʫʯʝʥʠʠ ʠʭ  

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʩʝʭ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʘʩ-

ʧʝʢʪʦʚ. ɺʧʣʦʪʴ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʳʭ ʛʨʫʧʧ ʠʟ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʚʫʟʦʚ 

ʜʣʷ ʩʣʫʰʘʥʠʷ ʣʝʢʮʠʦʥʥʳʭ ʩʧʝʮʢʫʨʩʦʚ, ʧʨʦʭʦʞʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷ-

ʪʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ, ʚʳʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʕʪʠ ʬʫʥʢʮʠʠ ʤʦʛʣʘ ʙʳ ʚʳʧʦʣʥʷʪʴ ʤʝʞʚʫʟʦʚʩʢʘʷ ʢʘʬʝʜʨʘ, ʩʦʟʜʘʥʥʘʷ 

ʚ ʨʘʤʢʘʭ ʋʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʨʘ-

ʙʦʪʘʣʠ ʙʳ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʘʬʝʜʨ ʙʘʟʦʚʳʭ ʚʫʟʦʚ ʠ ʚʝʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʰʪʘʪʥʦʡ ʦʩʥʦʚʝ, ʘ ʪʘʢʞʝ ʥʘ ʫʩʣʦʚʠʷʭ ʰʪʘʪʥʦʛʦ ʩʦʚʤʝʩʪʠ-

ʪʝʣʴʩʪʚʘ ʠ ʧʦʯʘʩʦʚʦʡ ʦʧʣʘʪʳ ʪʨʫʜʘ. ɼʣʷ ʦʙʫʯʝʥʠʷ ʥʘ ʤʝʞʚʫʟʦʚʩʢʦʡ ʢʘʬʝʜ-

ʨʝ ʙʘʟʦʚʳʝ ʚʫʟʳ ʜʦʣʞʥʳ ʥʘʧʨʘʚʣʷʪʴ ʣʫʯʰʠʭ ʩʪʫʜʝʥʪʦʚ. ʆʥʠ ʞʝ, ʙʘʟʦʚʳʝ 

ʚʫʟʳ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʙʦʪʫ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʪʪʝʩʪʘʮʠ-

ʦʥʥʳʭ ʢʦʤʠʩʩʠʡ ʥʘ ʙʘʟʝ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢ-

ʪʦʚ ʩʚʦʠʭ ʩʪʫʜʝʥʪʦʚ ʠ ʚʳʜʘʯʫ ʠʤ ʜʠʧʣʦʤʦʚ ʦʙ ʦʢʦʥʯʘʥʠʠ ʚʫʟʘ. 

ɺʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʚ ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʤʝʞʚʫʟʦʚʩʢʦʡ ʢʘʬʝʜʨʳ 

çɹʦʨʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘʚʠʛʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠè 

ʘʢʪʫʘʣʝʥ ʠ ʥʳʥʝ. ʇʦ ʩʚʦʝʡ ʧʨʠʢʣʘʜʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʪʘʢʘʷ ʢʘʬʝʜʨʘ 

ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʠ ʥʝʨʘʟʨʳʚʥʦʤʫ ʪʨʠʝʜʠʥʩʪʚʫ: 

ʥʘʚʠʛʘʮʠʷ ï ʫʧʨʘʚʣʝʥʠʝ ï ʵʣʝʢʪʨʦʥʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ. ʉʪʨʫʢ-

ʪʫʨʥʦ ʤʝʞʚʫʟʦʚʩʢʘʷ ʢʘʬʝʜʨʘ ʜʦʣʞʥʘ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʋʯʝʙʥʦ-ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ ʄʅʇʂ çɸʚʠʦʥʠʢʘè, ʢʘʢ ʵʪʦ ʦʪʦʙʨʘʞʝʥʦ ʥʘ 

ʩʭʝʤʝ (ʨʠʩ. 1). ʇʨʦʝʢʪ ʇʦʣʦʞʝʥʠʷ ʦ ʤʝʞʚʫʟʦʚʩʢʦʡ ʢʘʬʝʜʨʝ ʚ ʩʚʦʝ ʚʨʝʤʷ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ, ʚʠʜʠʤʦ, ʞʜʝʪ ʩʚʦʝʛʦ ʯʘʩʘ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʦʣʦʞʝʥʠʷ ʦ 

ʤʝʞʚʫʟʦʚʩʢʦʡ ʢʘʬʝʜʨʝ ʙʳʣ ʫʯʪʝʥ ʧʨʠʢʘʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ʉʉʉʈ ʧʦ ʥʘʨʦʜʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʦʪ 15 ʩʝʥʪʷʙʨʷ 1988 ʛ. ˉ 339 çʆʙ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʤʝʞʚʫʟʦʚʩʢʠʭ ʢʘʬʝʜʨè.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʩʭʦʜʠʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʪʨʘʥʳ ʠ ʛʦʨʦʜʘ ʄʦʩʢʚʳ: ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, 

ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʱʝ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ, ʚʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ çʠʥ-

ʪʝʛʨʘʮʠ ̫ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘè ʥʘ ʧʨʘʢʪʠʢʝ.  

 ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʙʘʟʝ ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʝʞʝʛʦʜʥʦ ʦʨʛʘʥʠʟʫʶʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʘʢʪʠʢʠ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʠʥʞʝʥʝʨʥʘʷ ʠ ʧʨʝʜʜʠʧʣʦʤ-

ʥʘʷ, ʧʨʦʚʦʜʷʪʩʷ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʢʫʨʩʦʚʦʤʫ ʠ ʜʠʧʣʦʤʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘ-
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ʥʠʶ, ʯʠʪʘʶʪʩʷ ʩʧʝʮʢʫʨʩʳ ʧʦ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʝʤʘʪʠʢʝ ʚʝʜʫʱʠʤʠ ʩʧʝʮʠʘ-

ʣʠʩʪʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʫʩʣʦʚʠʷʭ ʰʪʘʪʥʦʛʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʠ ʧʦʯʘʩʦʚʦʡ 

ʦʧʣʘʪʳ.  

ʊʘʢ, ʢʘʬʝʜʨʘ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʦʨʠʝʥʪʘʮʠʠ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʥʘʚʠʛʘ-

ʮʠʠ (ʀʋ-2) ʬʘʢʫʣʴʪʝʪʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʄɻʊʋ  

ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʥʝ ʦʜʠʥ ʜʝʩʷʪʦʢ ʣʝʪ ʧʣʦʜʦʪʚʦʨʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʄʅʇʂ 

çɸʚʠʦʥʠʢʘè ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʯʘʩʪʠ ʩʦʚʤʝʩʪʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ 

ʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ-ʙʘʫʤʘʥʮʝʚ ʩʪʘʣʘ ʙʦ-

ʣʝʝ ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʡ ʠ ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, 

ʥʘʯʠʥʘʷ ʩ 3-ʛʦ ʢʫʨʩʘ, ʩʪʫʜʝʥʪʳ ʢʘʬʝʜʨʳ ʀʋ-2 ʧʨʦʭʦʜʷʪ ʥʝʧʨʝʨʳʚʥʫʶ 

ʧʨʘʢʪʠʢʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʚ ʪʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʩʝʤʝʩʪʨʘ. 

ʅʘʯʠʥʘʷ ʩ 4 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ ʥʘ 5 ʩʝʤʝʩʪʨʝ, ʠ 2-3 ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʥʝʜʝʣʶ ʥʘ 

6 ʢʫʨʩʝ ʩʪʫʜʝʥʪʳ ʨʘʙʦʪʘʶʪ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʄʅʇʂ çɸʚʠʦʥʠʢʘè. ʇʨʠ 

ʵʪʦʤ, ʣʝʪʥʠʝ ʧʨʘʢʪʠʢʠ ï ʦʟʥʘʢʦʤʠʪʝʣʴʥʘʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, ʢʦʥʩʪʨʫʢʪʦʨ-

ʩʢʘʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ï ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ) ʩʦʭʨʘ-

ʥʷʶʪʩʷ. ʉʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʨʘʙʦʪʦʡ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ ʠ ʨʘʩ-

ʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʪʝʤʘʪʠʯʝʩʢʠʤ ʦʪʜʝʣʘʤ. ɸ ʧʨʠ ʦʙʦʶʜʥʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦ-

ʩʪʠ (ʧʨʘʢʪʠʢʘʥʪʘ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʜʨʘʟʜʝʣʝʥʠʷ), ʩʪʫʜʝʥʪ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ 

ʨʘʙʦʪʫ ʥʘ ʫʩʣʦʚʠʷʭ ʧʦʯʘʩʦʚʦʡ ʟʘʥʷʪʦʩʪʠ, ʥʝ ʚ ʫʱʝʨʙ ʫʯʝʙʝ. ʊʘʢʞʝ, ʥʘʯʠʥʘʷ  

ʩ 4-ʛʦ ʢʫʨʩʘ, ʩʦʚʤʝʩʪʥʦ ʩ ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʧʨʦʚʦʜʷʪʩʷ ʘʫʜʠʪʦʨʥʳʝ 

ʫʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʚʠʜʝ ʩʝʤʠʥʘʨʩʢʠʭ ʠ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ ʩʧʝʮʠʘ-

ʣʠʩʪʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 6 ʢʫʨʩʝ ʜʦ ʧʦʣʦʚʠ-

ʥʳ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʦʩʪʘʥʦʚʢʦʡ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ ʚ ʄʅʇʂ çɸʚʠʦʥʠʢʘè 

ʨʫʢʦʚʦʜʠʪ ʛʣʘʚʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʜ.ʪ.ʥ. ɸ.ʄ. ɹʨʦʥʥʠʢʦʚ ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʀʋ-2 ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ. 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ. ʅʘʯʠʥʘʷ ʩ 9 ʩʝʤʝʩʪʨʘ, ʩʪʫʜʝʥʪʳ ʚʳʧʦʣʥʷʶʪ ʢʫʨʩʦʚʳʝ ʧʨʦʝʢʪʳ. ʀʭ ʪʝ-

ʤʘʪʠʢʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʄʅʇʂ 

çɸʚʠʦʥʠʢʘè, ʚ ʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪʳ ʧʨʦʭʦʜʷʪ ʧʨʘʢʪʠʢʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʡ ʨʘ-

ʙʦʪʳ ʷʚʣʷʝʪʩʷ ʜʠʧʣʦʤʥʳʡ ʧʨʦʝʢʪ, ʚ ʢʦʪʦʨrʡ ʩʪʫʜʝʥʪʦʤ ʚʢʣʶʯʘʶʪʩʷ ʤʘʪʝ-

ʨʠʘʣʳ, ʥʘʨʘʙʦʪʘʥʥʳʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ɿʘʱʠʪʘ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠ-

ʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ (ɺʂʈ), ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʭʦʜʠʪ ʧʝʨʝʜ ʚʳʝʟʜʥʦʡ ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʝʡ (ɻɸʂ) ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʜ ʧʨʝʜ-

ʩʝʜʘʪʝʣʴʩʪʚʦʤ ʟʘʤʝʩʪʠʪʝʣʷ ʫʧʨʘʚʣʷʶʱʝʛʦ ʜʠʨʝʢʪʦʨʘ - ʛʣʘʚʥʦʛʦ ʢʦʥʩʪʨʫʢ-

ʪʦʨʘ ʄʅʇʂ çɸʚʠʦʥʠʢʘè, ʢ.ʪ.ʥ. ʈ.ʈ. ɸʙʜʫʣʠʥʘ (ɻɸʂ ˉ 2 ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

24.05.06 çʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠè). 
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ʇʦ ʦʢʦʥʯʘʥʠʶ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʳʧʫʩʢʥʠʢ, ʧʨʦʰʝʜʰʠʡ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʚ ʄʅʇʂ çɸʚʠʦʥʠʢʘè, ʫʞʝ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʢʦʣʣʝʢʪʠʚʘ ʦʜʥʦʛʦ 

ʠʟ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʪʨʫʜʦʚʫʶ ʢʘʨʴʝʨʫ ʥʘʯʠʥʘʝʪ ʥʝ ʩ ʥʠʟʰʝʡ 

ʩʪʫʧʝʥʠ. ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʳʧʫʩʢʥʠʢʠ 2020 ʛʦʜʘ. ʇʨʘʢ-

ʪʠʢʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʦʭʦʜʠʣʠ 6 ʩʪʫʜʝʥʪʦʚ. ɺʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ, ʢʦʛʜʘ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʧʝʨʝʚʝʣʠ ʥʘ ʫʜʘʣʝʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʨʝʙʷʪʘ 

ʧʨʦʜʦʣʞʘʣʠ ʨʘʙʦʪʘʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʇʦʩʣʝ ʟʘʱʠʪʳ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ 

ʧ̫ʪʝʨʦ ʦʩʪʘʣʠʩʴ ʨʘʙʦʪʘʪʴ ʚ ʄʅʇʂ çɸʚʠʦʥʠʢʘè. 
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ʅʝʩʦʤʥʝʥʥʦ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘ ʙʘʟʝ ʧʨʝʜʧʨʠ-

ʷʪʠʷ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʝʭʥʠʢʦʡ, ʢʘʢ ʩʧʝʮʠʘʣʴʥʦʡ, ʪʘʢ ʠ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ. ʅʦ ʢʘʬʝʜ-

ʨʘʣʴʥʳʝ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʜʦʣʞʥʳ ʪʘʢʞʝ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʫʨʦʚʥʶ ʠʟʫʯʘʝʤʦʡ ʪʝʭʥʠʢʠ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʧʨʦʬʠʣʴʥʳʤ ʢʘʬʝʜʨʘʤ ʚʫʟʦʚ ʤʦʛʫʪ ʠ ʜʦʣʞʥʳ 

ʦʢʘʟʳʚʘʪʴ ʙʘʟʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʘʢʝʪʳ, ʩʦʟʜʘʥʥʳʝ ʠʣʠ ʩʦʟʜʘʶʱʠʝʩʷ ʥʘ ʢʘʬʝʜʨʝ 

ʀʋ-2 ɹʘʫʤʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ ʙʘʟʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ 

ʄʅʇʂ çɸʚʠʦʥʠʢʘè. ʕʪʦ: 

ï ɸʚʪʦʥʦʤʥʳʡ ʜʝʤʧʬʝʨ ʨʳʩʢʘʥʠʷ ɸɼʈ-87; ʧʝʨʝʜʘʥ ʢʘʬʝʜʨʝ ʢʦʤ-

ʧʣʝʢʪ ɸɼʈ-87 ʜʣʷ ʩʘʤʦʣʝʪʘ ɸʅ-74, ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʧʫʣʴʪ ʠ ʩʪʦʡʢʘ ʩ ʩʝʨʚʦ-

ʧʨʠʚʦʜʦʤ; ʚ 2003 ʛʦʜʫ ʚʚʝʜʝʥʘ ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ çɸʚʪʦʤʘʪ ʧʦʧʝ-

ʨʝʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʙʘʟʝ ɸɼʈ-87è ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʢʫʤʘ ʚ ʨʘʤ-

ʢʘʭ ʜʠʩʮʠʧʣʠʥ çɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠè ʠ 

çʈʘʩʯʝʪ ʠ ʩʠʥʪʝʟ ʘʚʪʦʧʠʣʦʪʦʚè; 

ï ʊʨʝʭʦʩʥʳʡ ʩʪʝʥʜ; ʧʝʨʝʜʘʥ ʢʘʬʝʜʨʝ ʪʨʝʭʦʩʥʳʡ ʧʦʚʦʨʦʪʥʳʡ ʩʪʝʥʜ ʩ 

ʪʨʝʤʷ ʤʘʛʥʠʪʦʪʠʨʠʩʪʦʨʥʳʤʠ ʫʩʠʣʠʪʝʣʷʤʠ; ʠʜʝʪ ʨʘʙʦʪʘ ʧʦ ʩʠʥʪʝʟʫ ʢʦʤʧʴ-

ʶʪʝʨʥʦʡ, ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʪʝʥʜʦʤ; ʥʘ çɸʚʠʦʥʠʢʝè ʩʧʘ̫ʥʳ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʞʛʫʪʳ ʜʣʷ ʩʪʝʥʜʘ; 

ï ɹʣʦʢ ʩʠʩʪʝʤʳ ʮʠʬʨʦʚʦʡ ʉɸʋ-10; ʧʝʨʝʜʘʥ ʢʘʬʝʜʨʝ ʚʳʯʠʩʣʠʪʝʣʴ 

ʉɸʋ-10 ʜʣʷ ʩʘʤʦʣʝʪʘ ʉʫ-30ʄ; ʠʜʝʪ ʨʘʙʦʪʘ ʧʦ ʩʠʥʪʝʟʫ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʉɸʋ; ʥʘ ʢʘʬʝʜʨʝ ʧʨʦʠʟʚʝʜʝʥʘ ʯʘʩʪʠʯʥʘʷ ʥʘʣʘʜʢʘ ʧʣʘʪ 

ARING ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʇʃʀʉ; ʥʘ çɸʚʠʦʥʠʢʝè ʩʧʘʷʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʞʛʫʪʳ ʜʣʷ ʩʪʝʥʜʘ ʠ ʩʦʙʨʘʥʘ ʧʣʘʪʘ ʧʨʝʜʫʩʠʣʠʪʝʣʷ. 

ʈʘʟʚʠʪʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʙʘʟʳ ʚ ʚʫʟʝ ʚʩʝʛʜʘ ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ 

ʟʘʜʘʯʝʡ. ʇʦʩʪʘʥʦʚʢʘ ʥʦʚʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʩʠʣʘʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ. ʅʦ, ʟʘʯʘʩʪʫʶ, ʨʝʰʘʶʱʘʷ ʨʦʣʴ ʚ 

ʟʘʧʫʩʢʝ ʥʦʚʳʭ çʣʘʙʦʨʘʪʦʨʦʢè ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʙʘʟʦʚʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʠ ʯʠʩʪʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ, 

ʨʘʩʰʠʨʷʝʪ ʪʚʦʨʯʝʩʢʫʶ ʠ ʜʨʫʞʝʩʪʚʝʥʥʫʶ ʘʪʤʦʩʬʝʨʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ 

ʩʪʫʜʝʥʪʦʚ ʠ ʫʯʘʱʠʭʩʷ ʠʛʨʘʝʪ ʄʫʟʝʡ ʄʅʇʂ çɸʚʠʦʥʠʢʘè, ʩʦʟʜʘʥʥʳʡ  

ʚ 1997 ʛʦʜʫ ʢ 55-ʣʝʪʠʶ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ ʦʙʟʦʨʥʳʝ ʠ ʪʝʤʘʪʠʯʝʩʢʠʝ ʣʝʢʮʠʠ 

ʧʨʦʚʦʜʷʪ ʚʝʪʝʨʘʥʳ ʧʨʝʜʧʨʠʷʪʠʷ (ʚ ʧʨʦʰʣʦʤ ʝʝ ʨʫʢʦʚʦʜʠʪʝʣʠ) ʠ ʚʝʜʫʱʠʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ï ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʦʚʦʡ ʪʝʭʥʠʢʠ. 

ɸʆ çʄʦʩʢʦʚʩʢʠʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ±ɸʚʠʦʥʠʢʘ± 

ʠʤʝʥʠ ʆ.ɺ. ʋʩʧʝʥʩʢʦʛʦè, ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʚ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʦʤ ʩʘʤʦʣʝʪʦʚ ʠ ʚʝʨʪʦʣʝʪʦʚ ʚʦʝʥ-

ʥʦʡ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʟʜʝʣʠʡ ʨʘʢʝʪʥʦʡ ʪʝʭʥʠʢʠ,  

ʚ 2022 ʛʦʜʫ ʙʫʜʝʪ ʦʪʤʝʯʘʪʴ ʩʚʦʝ 80-ʣʝʪʠʝ. ʂʘʢ ʥʝʫʜʝʨʞʠʤ ʚ ʩʚʦʝʡ ʩʪʨʝ-

ʤʠʪʝʣʴʥʦʩʪʠ ʠʩʪʨʝʙʠʪʝʣʴ ʚ ʛʦʣʫʙʦʤ ʥʝʙʝ, ʪʘʢʞʝ ʠ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʩʪʦʷʥ-

ʥʦ ʥʘʮʝʣʝʥʦ ʥʘ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ.  
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ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʧʨʝʜʣʘʛʘʝʪ ʚʩʝʤ ʠ ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʝʞʠ, ʢʪʦ ʭʦ-

ʪʝʣ ʙʳ ʩʚʷʟʘʪʴ ʩʚʦʶ ʩʫʜʴʙʫ ʩ ʨʘʟʨʘʙʦʪʢʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʠʩʧʳʪʘʥʠʷ-

ʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʠʙʦʨʥʦʡ ʪʝʭʥʠʢʠ: 

- ʠʥʪʝʨʝʩʥʫ ,ʁ ʧʝʨʩʧʝʢʪʠʚʥʫ ,ʁ ʟʥʘʯʠʤʫ  ʁʨʘʙʦʪʫ; 

- ʢʘʨʴʝʨʥʳʡ ʨʦʩʪ; 

- ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʡ ʦʢʣʘʜ + ʝʞʝʤʝʩʷʯʥʫ  ʁʧʨʝʤʠ ʁʚ ʨʘʟʤʝʨʝ ʦʪ 75%; 

- ʢʦʣʣʝʢʪʠʚ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʛʦʪʦʚʳʭ ʧʦʜʝʣʠʪʴʩʷ ʩʝʢʨʝʪʘʤ ʤʘʩʪʝʨʩʪʚʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʛʨʘʬʠʢʫ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʩʦʚʤʝʱʝʥʠʷ ʨʘʙʦʪʳ ʠ ʫʯʝʙʳ; 

- ʩʦʭʨʘʥʝʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʥʘ ʚʨʝʤʷ ʩʝʩʩʠʠ ʧʨʠ ʦʯʥʦ-ʟʘʦʯʥʦʤ ʠʣʠ ʟʘ-

ʦʯʥʦʤ ʦʙʫʯʝʥʠʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʙʦʨʫ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ, 

ʪʝʭʥʠʢʫʤʦʚ ʠ ʢʦʣʣʝʜʞʝʡ; 

- ʠʥʪʝʨʝʩʥʳʝ ʵʢʩʢʫʨʩʠʠ ʟʘ ʩʯʝʪ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʪ.ʯ. ʥʘ ʚʳʭʦʜʥʳʝ ʜʥʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʢʘʟʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʚ 

ʄʅʇʂ çɸʚʠʦʥʠʢʘè ʩʦʯʝʪʘʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʳʤ ʦʩʤʳʩʣʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʪʦʯʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ ï ʧʘʨʪʥʝʨʦʚ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʩʦʚʤʝʩʪʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʅʀʈ 

ʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʋʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʝʥʪʨʘ ʄʅʇʂ çɸʚʠʦʥʠʢʘè; ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʥʘ ʤʦʞʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ 

ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʩʝʢʪʦʨʦʚ ʠʣʠ ʩʝʢʮʠʡ. ʊʘʢʠʤʠ ʩʝʢʪʦʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʤʦʛʫʪ 

ʩʪʘʪʴ: 

- ʩʝʢʪʦʨ ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʘʥʠʷ, ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝ-
ʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ; 

- ʩʝʢʪʦʨ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ; 

- ʩʝʢʪʦʨ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

- ʩʝʢʪʦʨ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ; 

- ʩʝʢʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩ-

ʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠ ʵʪʦʤ ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʝʢʪʦʨʦʚ ʎʝʥʪʨʘ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʦʪʨʫʜʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ, ʚ ʦʩʥʦʚʥʦʤ, ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʥʘʯʘʣʘʭ.  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʩʝʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʙʘʟʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠ ̫ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʷʭ ï ʤʝʩʪʘʭ ʙʫʜʫʱʝʡ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪ r ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʥʝʧʨʝʤʝʥʥʦ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 
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ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ  

çʀʥʪʝʛʨʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘè  

ʥʘ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʤ ʬʘʢʫʣʪɹʝʪʝ  

ɹʘʫʤʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  
 

ɸ.ʉ. ʌʘʜʝʝʚ, 

ʟʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ɸʆ çʎʝʥʪʨ ʵʢʩʧʣʫʘʪʘʮʠʠ  

ʦʙʲʝʢʪʦʚ ʥʘʟʝʤʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳè,  

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʄʦʩʢʦʚʩʢʦʛʦ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ  

(ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʜ.ʪ.ʥ. 

ɺ.ʅ. ɻʝʨʜʠ,  

ʜʝʢʘʥ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ,  

ʟʘʤʝʩʪʠʪʝʣʴ ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ  

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʄ.ɸ. ʉʳʩʦʝʚ,  

ʟʘʤʝʩʪʠʪʝʣʴ ʜʝʢʘʥʘ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ,  

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ  

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʪʤʝʯʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʦʧʝ-

ʨʝʞʘʶʱʝʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʩʢʨʳʚʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʫʩʩʢʦʡ ʠʥʞʝʥʝʨʥʦʡ ʰʢʦʣʳ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ï ʠʥʪʝʛʨʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʬ-

ʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʦʦʧʝʨʘʮʠʷ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠ-

ʷʤʠ ʠ ʥʘʫʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʇʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʝʧʨʝʨʳʚʥʦʡ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʛʨʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʨʘʩ-

ʣʝʚʦʡ ʬʘʢʫʣʴʪʝʪ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʥʝʧʨʝʨʳʚʥʘʷ ʥʘʫʯʥʦ-ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʩʪʫʜʝʥʪʦʚ, ʧʨʠʥʮʠʧ çʦʙʨʘʟʦʚʘʥʠʝ ʯʝʨʝʟ ʥʘʫʢʫè. 
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Abstract. The article notes relevance and demand for advanced engineering ed-

ucation. The article reveals the basic principle of the classical Russian engi-

neering school of polytechnic education, which is based on the integration of 

education, science and industry, effective interaction and cooperation with in-

dustrial enterprises and scientific organizations. An example of the organization 

and activity of instrument-making Faculty of Bauman Moscow State Technical 

University on the basis of an integrated education system and continuous scien-

tific and industrial practice of students is presented. 
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ʊʝʭʥʠʯʝʩʢʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʚ ʧʨʝʜʜʚʝʨʠʠ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʢʣʘʜʘ ʥʝʩʫʪ ʦʩʦʙʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʜʛʦʪʦʚʢʫ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʟʘʧʨʦʩʘʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʦʠʩʢʦ-

ʚʦ-ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʨʘʥʩʬʝʨʪʘ ʚʳ-

ʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʦʥʦʤʠʢʫ. ɺ ʦʩʥʦʚʝ ʩʣʦʞʠʚʰʝʡʩʷ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠ-

ʚʘʶʱʝʡʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʫʩʩʢʦʡ ʠʥʞʝʥʝʨʥʦʡ ʰʢʦʣʳ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ï ʠʥʪʝʛʨʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʬʬʝʢʪʠʚ-

ʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʦʦʧʝʨʘʮʠʷ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ 

ʥʘʫʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ɺ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʥʘʮʠʦʥʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʫʥʠ-

ʚʝʨʩʠʪʝʪʝ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʝʜʝʪʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʧʨʠʥʮʠʧʘ çʦʙʨʘʟʦʚʘʥʠʝ ʯʝʨʝʟ ʥʘʫʢʫè ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ ʢʣʘʩ-

ʩʠʯʝʩʢʦʡ ʨʫʩʩʢʦʡ ʠʥʞʝʥʝʨʥʦʡ ʰʢʦʣʳ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

çʨʫʩʩʢʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷè, ʧʦʣʫʯʠʚʰʝʛʦ ʤʠʨʦʚʦʝ ʧʨʠʟʥʘʥʠʝ. ʉʦʯʝʪʘʥʠʝ 

ʛʣʫʙʦʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʫʤʝ-

ʥʠʷʤʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʝʡ-

ʝhʡ ʪʝʭʥʠʢʠ, ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʚʣʘʜʝʥʠʝ 

ʥʘʨʷʜʫ ʩ ʠʥʞʝʥʝʨʥʳʤʠ ʥʘʚʳʢʘʤʠ, ʟʥʘʥʠʷʤʠ ʵʢʦʥʦʤʠʢʠ, ʤʝʥʝʜʞʤʝʥʪʘ, 

ʧʨʘʚʘ, ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʧʫʩʢʥʠʢʘʤ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫ-

ʤʘʥʘ ʚʳʜʝʨʞʠʚʘʪʴ ʩʘʤʫʶ ʞʝʩʪʢʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʥʘ ʨʳʥʢʘʭ ʪʨʫʜʘ. 

ʆʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ɹʘʫʤʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ ʷʚʣʷʶʪʩʷ ʥʘʫʯʥʦ-ʫʯʝʙʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʬʘ-

ʢʫʣʴʪʝʪʳ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ. ʀʭ ï ʚʦʩʝʤʴ: çʌʫʥʜʘ-

ʤʝʥʪʘʣʴʥʳʝ ʥʘʫʢʠè, çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷè, çʄʘʰʠʥʦ-
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ʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠè, çʈʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ, ʣʘʟʝʨʥʘʷ ʠ ʤʝʜʠʮʠʥʩʢʘʷ 

ʪʝʭʥʠʢʘè, çʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʢʦʤʧʣʝʢʩʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷè, çʉʧʝʮʠʘʣʴʥʦʝ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝè, çʕʥʝʨʛʦʤʘʰʠʥʦʩʪʨʦʝʥʠʝè ʠ çʀʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ ʠ 

ʤʝʥʝʜʞʤʝʥʪè. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʪʨʘʩʣʝʚʳʭ ʬʘʢʫʣʴʪʝʪʘʭ: çɸʵʨʦʢʦʩʤʠʯʝ-

ʩʢʠʡè, çʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʡè, çʈʘʜʠʦʪʝʭʥʠʯʝʩʢʠʡè, çʈʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩ-

ʢʘʷ ʪʝʭʥʠʢʘè, ʩʦʟʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʫʯʨʝʞʜʝʥʠʡ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʄʦʩʢʚʝ ʠ ʧʦʜʤʦʩʢʦʚʥʳʭ ʛʦʨʦʜʘʭ: ʂʦʨʦʣʝʚ ʠ ʈʝʫʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʘʝʪʩʷ 

ʩʚʳʰʝ 1600 ʩʪʫʜʝʥʪʦʚ. ʇʦ ʤʥʝʥʠʶ ʨʫʢʦʚʦʜʩʪʚʘ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʟʨʘ-

ʙʦʪʘʥʥʘʷ ʚ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʩʠʩʪʝʤʘ ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦ-

ʮʝʣʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʢʘʟʘʣʘ ʩʚʦʶ ʞʠʟʥʝʩʧʦ-

ʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʩʠʩʪʝ-

ʤʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʬʦʨ-

ʤʝ ʦʪʨʘʩʣʝʚʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʠ ʥʝʧʨʝʨʳʚʥʦʡ, ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʙʫʯʝ-

ʥʠʷ, ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ, ʢʦʪʦʨʫʶ ʩʪʫʜʝʥʪʳ ʧʨʦʭʦʜʷʪ ʚ 

ʮʝʭʘʭ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠ ʵʪʦʤ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨ-

ʩʘʭ ʚʩʝ ʦʥʠ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʰʪʘʪʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʜʝʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʠʥʪʝʛʨʘ-

ʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʘʟʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘ-

ʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʅʘ ʧʨʠʤʝʨʝ ʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʪʨʘʩʣʝʚʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɹʘʫʤʘʥ-

ʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʢʘʟʘʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ: 

ʩʪʨʫʢʪʫʨʘ ʬʘʢʫʣʴʪʝʪʘ (ʨʠʩ. 1) ʠ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʧʨʦʬʠʣʠ-

ʨʫʶʱʝʡ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʵʪʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴ-

ʥʳʤ ʟʘʢʦʥʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠè ʦʪ 29.12.2012 ˉ 273-ʌɿ, ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 14 ʘʚʛʫʩʪʘ 2013 ʛʦʜʘ ˉ 958 çʆʙ ʫʪʚʝʨ-

ʞʜʝʥʠʠ ʇʦʨʷʜʢʘ ʩʦʟʜʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʬʝʜʨ ʠ ʠʥʳʭ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʦʙʫʯʘʶ-

ʱʠʭʩʷ, ʥʘ ʙʘʟʝ ʠʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦ-

ʬʠʣʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳè, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʦʛʦʚʦʨʘʤʠ ʦ ʩʦʚ-

ʤʝʩʪʥʦʡ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʧʦ ʮʝʣʝʚʦʡ ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʤʝʞʜʫ 

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʠ ʙʘʟʦʚʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʇʦʣʦʞʝʥʠʝʤ ʦ ʧʦ-

ʨʷʜʢʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. 

ʉʦʩʪʘʚ ʧʨʦʬʠʣʠʨʫʶʱʠʭ ʢʘʬʝʜʨ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʥʘ ʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʤ ʬʘʢʫʣʴʪʝʪʝ, ʦʪʨʘʞʝʥ ʥʘ ʨʠʩ. 1; ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ï ʢʘʬʝʜʨʳ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʀʋ-1), 

ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʦʨʠʝʥʪʘʮʠʠ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʥʘʚʠʛʘʮʠʠ (ʀʋ-2), ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ (ʀʋ-11), ʩʪʘʨʪʦʚʳʭ ʨʘʢʝʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʉʄ-8). 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʮʝʣʝʚʦʡ ʧʨʦʬʠ-

ʣʠʨʫʶʱʝʡ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪ-

ʩʪʚʠʝ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ (ʫʯʝʙʥʦʤ ʧʣʘʥʝ) ʨʘʩʰʠʨʝʥʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚ ʚʠʜʝ ʥʝʧʨʝʨʳʚʥʦʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ 

(ʅʅʇʇ) ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʠ 

ʘʚʠʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ɸʆ çʎʕʅʂʀè ʠ ʝʛʦ ʬʠʣʠʘʣʦʚ,  

ɸʆ çʄɿʕʄɸè, ʌɻʋʇ çʅʇʎ ɸʇ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʅ.ɸ. ʇʠʣʶʛʠʥʘè, ɸʆ çɻʂʅʇʎ 

ʠʤ. ʄ.ɺ. ʍʨʫʥʠʯʝʚʘè, ɸʆ çʈʇʂɹè, ɸʆ çʎʅʀʀ ɸɻè).  
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ʅʅʇʇ ʦʨʛʘʥʠʟʫʝʪʩʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʫʛʣʫʙʣʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ 

ʫʤʝʥʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʟʫʯʘʝʤʳʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ, ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʤ 

ʠ ʩʧʝʮʠʘʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩʦ-

ʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʘʜʘʧʪʘʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚ ʪʨʫʜʦʚʳʭ ʢʦʣʣʝʢʪʠʚʘʭ ʙʘʟʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʅʅʇʇ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞ-

ʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷ-

ʪʠʡ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʝʤʦʛʦ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʘʢʪʠʢʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ.  

ʊʘʢʘʷ ʧʨʘʢʪʠʢʘ ʥʘ ʧʝʨʚʳʭ ʜʚʫʭ ʢʫʨʩʘʭ ʩʪʨʦʠʪʩʷ ʚ ʚʠʜʝ ʦʙʟʦʨʥʳʭ 

ʣʝʢʮʠʡ ʠ ʵʢʩʢʫʨʩʠʡ. ʅʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ ʩʪʫʜʝʥʪʳ ʦʬʦʨʤʣʷʶʪʩʷ ʚ ʰʪʘʪ ʙʘ-

ʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʨʦʭʦʜʷʪ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ï 2 ʜʥʷ ʚ ʥʝʜʝʣʶ ʥʘ 3-4 

ʢʫʨʩʘʭ ʠ 3 ʜʥʷ ʚ ʥʝʜʝʣʶ ʥʘ 5-6 ʢʫʨʩʘʭ. ʇʨʠ ʵʪʦʤ ʩʪʫʜʝʥʪʳ-ʧʨʘʢʪʠʢʘʥʪʳ: 

ï ʨʘʙʦʪʘʶʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʣʣʝʢʪʠʚʘʭ, ʨʝʰʘʶʪ ʥʘʩʫʱʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʜʘʯʠ; 

ï ʧʦʣʴʟʫʶʪʩʷ ʚʩʝʤʠ ʧʨʘʚʘʤʠ ʠ ʧʨʠʚʠʣʝʛʠʷʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʙʘʟʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ (ʦʧʣʘʯʠʚʘʝʤʳʡ ʦʪʧʫʩʢ, ʧʨʠʢʨʝʧʣʝʥʠʝ ʢ ʤʝʜʩʘʥʯʘʩʪʠ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʠ ʜʨ.); 

ï ʧʦʣʫʯʘʶʪ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʫʜʦʚʳʤ ʚʢʣʘʜʦʤ; 

ï ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʦʙʫʯʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ 4-ʭ ʣʝʪʥʠʡ ʪʨʫʜʦʚʦʡ ʩʪʘʞ 

ʨʘʙʦʪʳ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʥʘ ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʅʅʇʇ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʙʫʯʝʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ, ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʣʥʳʭ ʮʠʢʣʦʚ 

ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ, 

ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ ʥʘʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠ ʦʙʦʨʦʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʩ ʚʥʝʜʨʝ-

ʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʳ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʘʢʪʠʢ ʅʅʇʇ ʚʢʣʶʯʝʥʘ ʚ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʬʘʢʫʣʴ-

ʪʝʪʘ, ʢʘʢ ʚ ʚʠʜʝ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʢʘʞʜʦʤ ʩʝʤʝʩʪʨʝ, ʚʢʣʶʯʘʷ ʜʠʧʣʦʤ-

ʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ʉʨʦʢʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʅʅʇʇ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʯʝʙʥʳʤʠ ʧʣʘʥʘʤʠ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʣʘʥʘʤʠ, ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʛʨʘʬʠʢʘʤʠ ʥʘ ʢʘʞ-

ʜʳʡ ʫʯʝʙʥʳʡ ʩʝʤʝʩʪʨ. 

ʄʝʩʪʦ ʧʨʦʭʦʞʜʝʥʠʷ ʅʅʇʇ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦ, ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʥ 

ʦʙʫʯʘʝʪʩʷ, ʝʛʦ ʧʦʞʝʣʘʥʠʡ, ʥʘʢʣʦʥʥʦʩʪʝʡ, ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢ-

ʪʦʨʦʚ. 
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ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʧʠʩʦʢ ʩʦʩʪʘʚʘ ʩʪʫʜʝʥʪʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʝʞʝ-

ʛʦʜʥʦ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʙʘʟʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʅʅʇʇ, ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʨʫʢʦʚʦʜʩʪʚʘ ʬʘʢʫʣʴʪʝʪʘ ʠ ʙʘʟʦʚʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʠ ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʨʠʢʘʟʦʤ ʨʝʢʪʦʨʘ ʋʥʠʚʝʨʩʠʪʝʪʘ. 

ʆʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʥʝʧʨʝʨʳʚʥʦʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʥɹʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʷʚʣʷʶʪʩʷ: 

1) ʕʢʩʢʫʨʩʠʦʥʥʦ-ʦʟʥʘʢʦʤʠʪʝʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ: ʟʥʘʢʦʤʩʪʚʦ ʩ ʙʘʟʦ-

ʚʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʠʭ ʠʩʪʦʨʠʝʡ, ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʟʚʠʪʠʷ. ɿʥʘʢʦʤʩʪʚʦ ʩ ʧʨʝʜʧʨʠʷ-

ʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʤʠ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʤʠ ʦʙʲʝʢ-

ʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘʶʪʩʷ ʧʨʠʙʦʨʳ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʢʝʪʥʦ-

ʢʦʩʤʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ: ɺʇʂ ʅʇʆ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè, ɻʂʅʇʎ ʠʤ. 

ʄ.ɺ. ʍʨʫʥʠʯʝʚʘ, ʄʀʊ, ʌʠʣʠʘʣ ɺʦʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʈɺʉʅ ʠʤʝʥʠ ʇʝʪʨʘ ɺʝ-

ʣʠʢʦʛʦ (ʛ. ʉʝʨʧʫʭʦʚ). 

2) ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ: ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 

ʨʘʙʦʪʘʭ, ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʆʩʚʦʝʥʠʝ ʤʝʪʦʜʦʚ ʧʨʦʚʝ-

ʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, ʥʘʧʠʩʘʥʠʝ ʨʘʟʜʝʣʦʚ ʚ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʦʪʯʝʪʳ, ʧʦʜʛʦʪʦʚʢʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʯʘʩʪʠʝ ʚ ʥʘʫʯʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʩʝʤʠʥʘʨʘʭ ʠ ʪ.ʧ. 

3) ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ: ʠʟʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦ-

ʚʦʢ ʠ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠ-

ʩʧʦʩʦʙʣʝʥʠʡ, ʨʝʞʫʱʝʛʦ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ 

ʚʦʧʨʦʩʘʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʘʥʦʚ ʟʘʥʷʪʠʡ. 

ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʟʜʝ-

ʣʠʡ, ʚʳʧʫʩʢʘʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɿʘʢʨʝʧʣʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʟʥʘʥʠʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʚ ʦʙʣʘʩʪʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

(ʩʙʦʨʢʘ, ʨʝʛʫʣʠʨʦʚʢʘ, ʢʦʥʪʨʦʣʴ), ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʵʢʦʥʦʤʠʢʠ 

ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

4) ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ: ʟʘʢʨʝʧʣʝʥʠʝ, ʫʛʣʫʙʣʝʥʠʝ ʠ ʨʘʩ-

ʰʠʨʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ 

ʧʨʠʙʦʨʦʚ, ʩʠʩʪʝʤ ʠ ʢʦʤʧʣʝʢʩʦʚ. ʀʟʫʯʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ ʩʧʝʮʠ-

ʘʣʴʥʦʛʦ ʩʪʝʥʜʦʚʦʛʦ ʠ ʢʦʥʪʨʦʣʴʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʟʥʘʢʦʤ-

ʣʝʥʠʝ ʩ ʥʦʨʤʘʤʠ ʠ ʦʙʲʝʤʘʤʠ ʨʝʛʣʘʤʝʥʪʥʳʭ ʨʘʙʦʪ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʭʦʜʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʡ. 

5) ɼʠʧʣʦʤʥʘʷ ʧʨʘʢʪʠʢʘ: ʷʚʣʷʝʪʩʷ ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʨʘʟʜʝʣʦʤ ʅʅʇʇ ʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ 

ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʩʯʝʪʥʳʭ, ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʠʝʤ ʥʘ ʜʠʧʣʦʤʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʢʦʪʦʨʦʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʝʘʣʴʥʦʡ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʪʝʤʘʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʘʤʢʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʤ ʬʘ-

ʢʫʣʴʪʝʪʦʤ ʟʘʥʠʤʘʝʪ ʌɻʋʇ çʎʕʅʂʀè ʠ ʝʛʦ ʬʠʣʠʘʣ çʅʀʀ ʧʨʠʢʣʘʜʥʦʡ ʤʝ-

ʭʘʥʠʢʠ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɺ.ʀ. ʂʫʟʥʝʮʦʚʘè. ɺ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʵʪʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʩʝʛʦʜʥʷ ʫʩʧʝʰʥʦ ʪʨʫʜʷʪʩʷ ʙʦʣʝʝ 200 ʚʳʧʫʩʢʥʠʢʦʚ ʬʘʢʫʣʴʪʝʪʘ, ʘ 

ʪʘʢʞʝ ʧʨʦʭʦʜʷʪ ʥʝʧʨʝʨʳʚʥʫʶ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʘʢʪʠʢʫ ʙʦʣʝʝ 

150 ʩʪʫʜʝʥʪʦʚ 3-6 ʢʫʨʩʦʚ. 

ɺ 2009 ʛʦʜʫ ʨʫʢʦʚʦʜʩʪʚʦʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʠ 

ʌɻʋʇ çʎʕʅʂʀè ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʝʨʝʜʠʩʣʦʢʘʮʠʠ ʇʨʠʙʦʨʦʩʪʨʦ-

ʠʪʝʣʴʥʦʛʦ ʦʪʨʘʩʣʝʚʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʠʟ ʬʠʟʠʯʝʩʢʠ ʠ 

ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʠʭ ʧʦʤʝʱʝʥʠʡ ʆɸʆ çʄɿʕʄɸè, ʛʜʝ, ʥʘʯʠʥʘʷ ʩ 1959 ʛʦ-

ʜʘ, ʨʘʩʧʦʣʘʛʘʣʩʷ ʬʘʢʫʣʴʪʝʪ, ʚ ʦʜʠʥ ʠʟ ʢʦʨʧʫʩʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʎʝʥʪʨʫ. ʀ 

ʫʞʝ ʩ ʥʘʯʘʣʘ 2012/2013 ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʦʪʢʨʳʣ ʩʚʦʠ ʜʚʝʨʠ ʥʦʚʳʡ ʢʦʨʧʫʩ 

ʬʘʢʫʣʴʪʝʪʘ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ 4500 ʤ2, ʦʩʥʘʱʝʥʥʳʡ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʦʡ, ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʫʥʠʢʘʣʴʥʳʤ ʣʘ-

ʙʦʨʘʪʦʨʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʧʨʝʢʨʘʩʥʳʤ ʘʫʜʠʪʦʨʥʳʤ ʬʦʥʜʦʤ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʚ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʚʦʜʠʪʴ ʧʦʜʛʦʪʦʚʢʫ 400-450 ʩʪʫʜʝʥʪʦʚ 

ʧʦ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ɻʂ çʈʦʩʢʦʩʤʦʩè ʠ ʎʕʅʂʀ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠ ʩʧʝʮʠʘ-

ʣʠʟʘʮʠʷʤ. 

ɿʘ ʜʦʩʪʠʛʥʫʪʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʅʅʇʇ ʫʩʧʝʭʠ ʠ ʦʪʣʠʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚ ʦʩʚʦʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʪʫʜʝʥʪʳ-ʧʨʘʢʪʠʢʘʥ-

ʪ,r ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʥʘʩʪʘʚʥʠʢʦʚ-ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʜʝʢʘ-

ʥʘʪʦʤ ʬʘʢʫʣʴʪʝʪʘ, ʥʘʟʥʘʯʘʶʪʩʷ ʥʘ ʠʤʝʥʥʳʝ ʩʪʠʧʝʥʜʠʠ ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ, ʨʘʟʤʝʨ ʠ ʧʦʨʷʜʦʢ ʚʳʧʣʘʪʳ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʦʣʦʞʝʥʠʝʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘ ʬʦʪʦʛʨʘʬʠʷʭ ʦʪʨʘʞʝʥʳ ʬʨʘʛʤʝʥʪʳ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ 

ʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʪʨʘʩʣʝʚʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʥʝʧʨʝʨʳʚʥʦʡ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʙʘʟʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʦʟʥʘʢʦʤʠʪʝʣʴʥʳʭ ʵʢʩʢʫʨʩʠʡ-ʧʨʘʢʪʠʢ ʥʘ ʢʦʩʤʦʜʨʦʤ 

çɹʘʡʢʦʥʫʨè.  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʬʘʢʫʣʴʪʝʪʘ, ʫʜʘʣʦʩʴ ʦʙʝʩʧʝʯʠʪʴ ʦʩʥʦʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʯʘʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʦʡ ʠ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʅʝʩʢʦʣʴʢʦ ʤʝʥʴ-

ʰʠʡ ʦʙʲʝʤ ʩʧʝʮʠʘʣʴʥʦʡ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ) ʧʦʜʛʦʪʦʚʢʠ ʚ ʫʯʝʙʥʦʤ ʧʣʘʥʝ 

ʦʪʨʘʩʣʝʚʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʥʦʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʪʝʭ ʞʝ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʝʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʝ, ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥ-

ʩʠʨʫʝʪʩʷ ʧʦʣʫʯʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʅʅʇʇ. ʇʨʠ ʵʪʦʤ ʦʙʫʯʝʥʠʝ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʲ-

ʝʜʠʥʝʥʠʷ ʥʘʫʯʥʦʛʦ ʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʠʭ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪʘʭ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʙʘʟʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜ ʨʫ-

ʢʦʚʦʜʩʪʚʦʤ ʦʧʳʪʥʳʭ ʥʘʩʪʘʚʥʠʢʦʚ ï ʩʦʪʨʫʜʥʠʢʦʚ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. 
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ʌʨʘʛʤʝʥʪʳ ʧʨʦʭʦʞʜʝʥʠʷ  

ʩʪʫʜʝʥʪʘʤʠ ʅʅʇʇ 

ɺ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʢʘʢ ʥʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘʧʨʘʚʣʝʥʠʝ çʂʦʩʤʠʯʝʩʢʘʷ 

ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠè ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʨʝʢʪʦʨʘ 

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʚ ʥʦʷʙʨʝ 2012 ʛʦʜʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʢʘʬʝʜʨʘ ʢʦʩʤʠ-

ʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʡ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʋʥʠ-

ʚʝʨʩʠʪʝʪʘ ʚ ʵʪʦʡ ʩʬʝʨʝ.  

 

  
 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʢʘʬʝʜʨʳ 

ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʯʘ-

ʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʢʘʬʝʜʨ 

ʋʥʠʚʝʨʩʠʪʝʪʘ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ 

ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ 

ʪʝʭʥʠʢʠ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʘʙʦ-

ʪʘ ʚ ʩʬʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜ-

ʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʦʪʨʘʩʣʝʚʳʭ 

ʬʘʢʫʣʴʪʝʪʘʭ, ʩʦʯʝʪʘʥʠʷ ʦʯʥʦʡ ʬʦʨ-

ʤʳ ʦʙʫʯʝʥʠʷ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʦʡ ʚ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʙʘʟʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ: ɸʆ çʈʂʂ çʕʥʝʨʛʠʷè ʠʤ. 

ʉ.ʇ. ʂʦʨʦʣʝʚʘè, ɸʆ çɺʇʂ çʅʇʆ ʤʘ-

ʰʠʥʦʩʪʨʦʝʥʠʷè, ɸʆ çɻʉʂɹ çɸʣʤʘʟ-

ɸʥʪʝʡè, ʌɻʋʇ çʎʕʅʂʀè ʠ ʌɻʋʇ 

çʅʇʎ ɸʇ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʅ.ɸ. ʇʠ-

ʣʶʛʠʥʘè. 

ʈʘʟʚʠʪʠʝ ʢʘʬʝʜʨʳ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʧʨʝʜʦʧʨʝʜʝ-

ʣʠʣʦ ʝʝ ʧʝʨʝʭʦʜ ʚ ʨʘʟʨʷʜ ʚʳʧʫʩʢʘʶ-

ʱʠʭ ʢʘʬʝʜʨ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠ ʥʘʧʨʘʚ-

ʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʦʪʝ-

ʯʝʩʪʚʝʥʥʦʛʦ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ: 
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ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʟʝʤʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʠ; 

ï ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʧʫʩʢʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʚ 

ʠʥʪʝʨʝʩʘʭ ʦʙʦʨʦʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ; 

ï ʚʳʧʦʣʥʝʥʠʝ ʌʝʜʝʨʘʣʴʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʜʨʫʛʠʭ ʮʝʣʝ-

ʚʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʛʨʘʤʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ; 

ï ʨʘʟʚʠʪʠʝ ʩʨʝʜʩʪʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ; 

ï ʩʦʟʜʘʥʠʝ, ʦʪʨʘʙʦʪʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʠʩʧʳʪʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʠʥʝʨʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʠʭ ʦʩʥʦʚʝ ʜʣʷ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ, ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʜʨʫ-

ʛʠʭ ʚʠʜʦʚ ʪʝʭʥʠʢʠ. 

ʂʘʬʝʜʨʘ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʩʠʩʪʝʤ ʨʘʟʤʝʱʘʝʪʩʷ ʠ ʧʦʣʫʯʘʝʪ 

ʨʘʟʚʠʪʠʝ ʥʘ ʙʘʟʝ ʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʪʨʘʩʣʝʚʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ʂ ʨʘʙʦʪʝ 

ʥʘ ʢʘʬʝʜʨʝ ʧʨʠʚʣʝʢʘʶʪʩʷ ʥʘ ʫʩʣʦʚʠʷʭ ʰʪʘʪʥʦʛʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʘ ʠ ʧʦʯʘ-

ʩʦʚʦʡ ʦʧʣʘʪʳ ʚʝʜʫʱʠʝ ʫʯʝʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʌɻʋʇ çʎʕʅʂʀè, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ 9 ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʥʘʫʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʢʦʩʤʦʜʨʦʤʳ çɹʘʡʢʦʥʫʨè, çʇʣʝʩʝʮʢè ʠ çɺʦ-

ʩʪʦʯʥʳʡè. ʉʚʦʝ ʨʘʟʚʠʪʠʝ ʢʘʬʝʜʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ 

ʌɻʋʇ çʎʕʅʂʀè ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʝʛʦ 

ʦʧʳʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʣʠʘʣʦʚ ʢʘʬʝʜʨ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʠ ʧʨʠʢʘʟʘ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 14 ʘʚʛʫʩʪʘ 

2013 ʛʦʜʘ ˉ 958, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʫʟʘ ʥʘ ʙʘʟʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʠ ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʨʘʙʦʪʘʥʥʳʝ ʠ ʘʧʨʦʙʠʨʦʚʘʥ-

ʥʳʝ ʝʱʝ ʚ ʩʦʚʝʪʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʬʦʨʤʳ ʠ ʚʠʜʳ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠ 

ʚ ʥʦʚʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʀ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʠ ʥʦʨʤʘʪʠʚ-

ʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʥʮʠʧʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘʫʢʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ  

ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ 
 

ɸ.ɸ. ʉʘʬʠʥʘ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʧʝʜʘʛʦʛʠʢʠ ʠ ʧʩʠʭʦʣʦʛʠʠ 

ʂʘʟʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢ. ʧʝʜ.ʥ. 

e-mail: caf-ala@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʪʘʥʦʚ-

ʣʝʥʠʷ ʪʝʨʤʠʥʘ çʪʝʭʥʦʣʦʛʠʷè, ʦʙʦʟʥʘʯʝʥʘ ʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʢʘʢ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʪʘʢ ʠ ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ. ʆʙʦʩʥʦʚʘʥ ʤʝʞʜʠʩʮʠʧʣʠ-

ʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʇʦʢʘʟʘʥ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʊʝʭʥʦʣʦ-

ʛʠʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʩʦʮʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, 

ʙʣʦʢ-ʩʭʝʤʘ. 
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ʂʣʶʯʝʚʳʤ ʧʦʥʷʪʠʝʤ ʚ ʨʘʤʢʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ. ʕʪʦʪ ʪʝʨʤʠʥ, ʟʘʨʦʜʠʚʰʠʡʩʷ ʝʱʝ ʚ ʛʣʫʙʠʥʝ ʚʝʢʦʚ (ʫʧʦʤʠʥʘʥʠʝ 

ʦ ʥʝʤ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʣʦʚʘʨʝ ʜʨʝʚʥʠʭ ʛʨʝʢʦʚ, ʛʜʝ ʦʥʦ ʦʙʦʟʥʘʯʘʣʦ ʤʘʩʪʝʨ-

ʩʪʚʦ, ʠʩʢʫʩʩʪʚʦ, ʫʤʝʥʠʝ ʜʝʣʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʝʱʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ 

ʟʥʘʥʠʷ) ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʦʙʨʝʣ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʚʘʞʥʦʩʪʴ. ʀʟʥʘ-

ʯʘʣʴʥʦ ʧʦʷʚʣʝʥʠʝ ʪʝʨʤʠʥʘ çʪʝʭʥʦʣʦʛʠʷè ʩʚʷʟʳʚʘʝʤ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʦʡ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʪʝʭʥʠʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʯʪʦ ʢʘʞʝʪʩʷ 
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ʚʧʦʣʥʝ ʣʦʛʠʯʥʳʤ ʠ ʦʙʦʩʥʦʚʘʥʥʳʤ. ʆʜʥʘʢʦ ʩʦʮʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʞʝ 

ʙʳʣʠ ʠʟʦʙʨʝʪʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʣʶʜʠ ʜʦʣʛʠʝ ʚʝʢʘ 

ʫʧʨʘʚʣʷʣʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʜʝʣʘʤʠ, ʧʝʨʝʜʘʚʘʣʠ ʥʘʢʘʧʣʠʚʘʝʤʳʝ ʟʥʘʥʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʧʦʢʦʣʝʥʠʷ ʢ ʧʦʢʦʣʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ ʧʦʣʴʟʦʚʘʣʠʩʴ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʨʘʟʨʘʙʘʪʳ-

ʚʘʣʠʩʴ, ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤʠ, ʠʥʪʫʠʪʠʚʥʳʤʠ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʯʝ-

ʣʦʚʝʯʝʩʪʚʘ ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ ʫʩʣʦʞʥʷʣʠʩʴ, ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʠʭ ʯʠʩʣʦ, ʤʥʦ-

ʛʦʢʨʘʪʥʦ ʨʦʩ ʜʠʥʘʤʠʟʤ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʦ ʧʦʩʪʘʚʠʣʦ 

ʨʷʜ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʯʠʥʳ, ʚʳʟʚʘʚʰʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʪʝ ʞʝ, ʯʪʦ ʠ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʫʩʣʦʞʥʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ. ʋʞʝ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʦ ʠ ʣʶʙʦʡ ʚʠʜ 

ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʩʚʦʶ ʚʥʫʪʨʝʥʥʶʶ ʣʦʛʠʢʫ ʨʘʟʚʠʪʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʫʯʥʦʤ ʤʠʨʝ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʛʜʝ ʞʝ 

ʟʘʨʦʜʠʣʠʩʴ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ɽʱʝ ʂ. ʄʘʨʢʩ ʦʙʲʷʩʥʷʣ 

çʪʝʭʥʦʣʦʛʠʶè ʥʝ ʢʘʢ ʥʘʫʢʫ ʦ ʪʝʭʥʠʢʝ, ʘ ʢʘʢ ʧʨʦʮʝʩʩ ʩʦʟʥʘʪʝʣʴʥʦ ʠ ʧʣʘʥʦ-

ʤʝʨʥʦ ʨʘʩʯʣʝʥʝʥʥʳʡ ʥʘ ʦʧʝʨʘʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʘ ʥʝ ʯʫʞʜʘ ʩʦʮʠʘʣʴ-

ʥʦʡ ʩʠʩʪʝʤʝ [1, ʩ. 224]. 

ʉʤʳʩʣ ʪʝʨʤʠʥʘ çʪʝʭʥʦʣʦʛʠʷè ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʨʝʤʝʥʠ ʤʝʥʷʣʩʷ, ʯʪʦ 

ʙʳʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʤʝʥ, ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʦʙʱʝʩʪʚʝʥ-

ʥʦʡ ʞʠʟʥʠ. ʉ ʥʘʯʘʣʘ XX ʚʝʢʘ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʩʦ-

ʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʱʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʦʣʦ-

ʛʠʠ ʩʘʤʦʤʝʥʝʜʞʤʝʥʪʘ; ʠʜʝʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚ 

ʪʝʦʨʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ (ʕ. ʄʵʡʦ, 

ʌ. ʊʝʡʣʦʨ, ʄ. ɺʝʙʝʨ). ɺ ʩʦʚʝʪʩʢʦʡ ʩʦʮʠʦʣʦʛʠʠ ʩʦʮʠʦʠʥʞʝʥʝʨʥʳʡ ʧʦʜʭʦʜ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ (ʠʤʝʥʥʦ ʚ ʪʘʢʦʤ ʢʣʶʯʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʦʮʠʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ 1930-1980 ʛʛ.) ʩʚʷʟʘʥ ʩ ʠʤʝʥʘʤʠ ɸ.ʂ. ɻʘʩʪʝʚʘ, ʇ.ʄ. ʂʝʨʞʝʥ-

ʮʝʚʘ, ʄ.ʄ. ɹʠʨʰʪʝʡʥʘ, ʆ.ɸ. ɽʨʤʘʥʩʢʦʛʦ. ɼʦ ʩʠʭ ʧʦʨ ʧʨʦʙʣʝʤʘ ʩʦʮʠʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʨʥʳʭ ʤʦʤʝʥʪʦʚ. ʊʘʢ, ʧʦ ʤʥʝʥʠʶ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʠ ʦʜʥʦ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʪʦʯʥʳʤ. ɽʩʣʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʬʝʨʝ ʧʦʜ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʦʚ, 

ʧʨʠʝʤʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʪʦ ʧʨʠ ʧʝʨʝʚʦʜʝ ʵʪʦʡ ʜʝʬʠʥʠʮʠʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʦʮʠʘʣʴʥʫʶ ʧʨʘʢʪʠʢʫ ʨʘʟʥʦʛʣʘʩʠʷ ʫʩʠʣʠʚʘʶʪʩʷ. ɺʩʝ ʦʪ 

ʪʦʛʦ, ʯʪʦ ʦʙʲʝʢʪʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʠʨʘ ʙʦʣʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʠ ʧʨʝʜʩʢʘʟʫ-

ʝʤʳ, ʥʝʞʝʣʠ ʦʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʪʝʭʥʦʣʦʛʠʷ ʠʤʝʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʘʙ-

ʩʦʣʪʁʥʦ ʧʨʠʤʝʥʠʤʘ, ʢʘʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ (ʪʝʭʥʠʯʝʩʢʦʡ) ʩʬʝʨʝ, ʪʘʢ ʠ ʚ 

ʩʦʮʠʘʣʥɹʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʦʣʝʝ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʠʷ ʦʙʣʘʜʘʝʪ ʦʩʥʦʚʥʳʤʠ ʘʪ-

ʨʠʙʫʪʘʤʠ ʟʨʝʣʦʡ ʥʘʫʢʠ, ʠʤʝʷ:  

- ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʝʜʤʝʪ ʠʟʫʯʝʥʠʷ ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ;  
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- ʮʝʣʴ ʠʟʫʯʝʥʠʷ ï ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

- ʨʘʟʚʠʪʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʪʝʨʤʠʥʦʩʠʩʪʝʤʫ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʫʶ ʚ 

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʘʭ ɽʜʠʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ɽʜʠʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ 

ʜʨ.; 

- ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʫʯʥʳʝ ʧʨʠʥʮʠʧʳ (ʵʚʨʠʩʪʠʯʝʩʢʦʛʦ, ʥʝ ʧʦʜʜʘʶʱʝ-

ʛʦʩʷ ʧʦʣʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ; ʦʜʥʦʚʨʝʤʝʥ-

ʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʩʠʩʪʝʤ; ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ; ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʠʭ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ); 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʳ: ʥʘʧʨʠʤʝʨ, ʟʘʢʦʥ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʪʝʭʥʦʣʦʛʠʠ; 

-ʙʘʟʦʚʫʶ ʪʝʦʨʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʞʠʟ-

ʥʝʥʥʳʡ ʮʠʢʣ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʘʧʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ, ʘʧʨʦʙʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʟʘʤʝʥʳ ʥʘ ʥʦʚʫʶ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ;  

- ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʦʧʝʨʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʥʦʨ-

ʤʠʨʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ) [5, ʩ. 9]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚʩʝ ʯʘʱʝ ʫʧʦʤʠʥʘʝʪʩʷ 

ʠʤʝʥʥʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʀ ʵʪʦ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ, 

ʫʯʠʪʳʚʘʷ ʥʦʚʳʝ ʨʝʘʣʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʢʘʢ ʪʦ: ʨʘʩʰʠʨʝʥʠʝ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʫʯʝʥʠʝ, ʥʘʢʦʧʣʝʥʠʝ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʛʨʘʤʦʪʥʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʤ ʵʪʠʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʤʘʩʩʠʚʦʤ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢʘʢ ʨʘʟ ʧʨʠʟʚʘʥ ʧʦ-

ʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ ʟʘ ʩʯʝʪ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʦʚ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʮʝʣʝʧʦʣʘʛʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ, ʢʦʥʪʨʦʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʝʤ ʩʘʤʳʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʥʘʤʝʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺʩʝ ʙʦʣʝʝ ʨʘʩʪʫʱʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʩʨʝʜʳ ʪʘʢʞʝ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ï ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʨʘʟʦʚʘʥʠʷ (ʥʘʧʨʠ-

ʤʝʨ, ʜʠʩʪʘʥʮʠʦʥʥʳʭ). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʘ-

ʟʘʣʦ ʝʛʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. ʋʞʝ ʜʘʚʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʨʝʜ-

ʩʪʚʘ ʠ ʤʝʪʦʜʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʝʨʦʛʘʪʠʚʦʡ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʧʨʠ ʧʦʜʛʦ-

ʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʨʦʬʠʣʷ. ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʤʦʞʝʪ ʩʣʫ-

ʞʠʪʴ ʢʘʢ ʨʘʟ ʚʳʰʝʫʧʦʤʷʥʫʪʘʷ ʜʠʩʮʠʧʣʠʥʘ çʊʝʭʥʦʣʦʛʠʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦ-

ʪʳè, ʷʚʣʷʶʱʘʷʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝ-
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ʮʠʘʣʠʩʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʟʘʮʠʠ ʩʦ-

ʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʮʠʘʣʴ-

ʥʦʡ ʨʘʙʦʪʳ ʭʦʨʦʰʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʩʪʘʪʴʝ ʅ.ʐ. ɺʘʣʝʝʚʦʡ ʠ ʈ.ɸ. ʂʠʷʤʦʚʦʡ 

[1]. ɼʘʥʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʥʘʮʝʣʝʥʘ ʥʘ:  

ʘ) ʦʩʚʦʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ;  

ʙ) ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʩʧʝʮʠʬʠʢʝ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʝ;  

ʚ) ʦʙʫʯʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ; 

ʛ) ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝ-

ʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʉʘʤʦ ʥʘʟʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ çʊʝʭʥʦʣʦʛʠʠ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳè ʘʧʨʠ-

ʦʨʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʙʦʨ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʛʦ ʠʟ ʠʤʝʶʱʝʡʩʷ ʦʙʱʝʥʘʫʯʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʠʤʝʥʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ (ʥʝ ʫʤʘʣʷʷ ʧʨʠ ʵʪʦʤ ʚʘʞ-

ʥʦʩʪʠ ʩʠʩʪʝʤʥʦʛʦ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦ-

ʜʦʚ). ʇʨʠ ʵʪʦʤ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ 

ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ (ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ ʠʟ ʦʙʦʟʥʘʯʝʥʥʳʭ ʚʳʰʝ ʟʘ-

ʜʘʯ ʜʠʩʮʠʧʣʠʥʳ) ʠ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʝʪʦ-

ʜʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ. ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʢʘʞʜʦʤ ʠʟ ʟʥʘʯʝʥʠʡ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʤʢʘʭ ʦʙʦʟʥʘʯʝʥʥʦʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ.  

ɺ ʧʝʨʚʦʤ ʙʣʦʢʝ ʩʦʜʝʨʞʘʥʠʷ ʜʘʥʥʦʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʳ 

ʦʩʚʘʠʚʘʶʪ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʥʷʪʠʡʥʳʝ, ʩʪʨʫʢʪʫʨʥʦ-

ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝ-

ʛʦ ʜʦʣʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʦʥʠʤʘʥʠʝ ʩʘʤʦʡ ʩʫʱʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʩʪʠ. ɺʪʦʨʦʡ ʙʣʦʢ ʜʠʩʮʠʧʣʠʥʳ ʟʥʘʢʦʤʠʪ ʩʪʫʜʝʥʪʦʚ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳ-

ʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʦʙʣʝʤʳ, ʮʝʣʝʧʦʣʘʛʘʥʠʝ, ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ. ʋʥʠʚʝʨʩʘʣʥɹʦʩʪʴ 

ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʚʳʩʪʫʧʘʶʪ ʥʝʦʪʲʝʤʣʝʤʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʣʶʙʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʜʝʷʪʝʣʥɹʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʬʝʨʳ 

ʝʝ ʨʝʘʣʠʟʘʮʠʠ (ʪʝʭʥʠʯʝʩʢʘʷ ʩʨʝʜʘ ʠʣʠ ʩʦʮʠʘʣʴʥʘʷ). ʆʩʚʦʠʚ ʵʪʦʪ ʙʣʦʢ, ʩʪʫ-

ʜʝʥʪʳ ʦʩʚʘʠʚʘʶʪ ʠ ʨʘʟʚʠʚʘʶʪ ʫʤʝʥʠʝ çʚʠʜʝʪʴè ʩʪʨʫʢʪʫʨʫ ʜʝʪ̫ʝʣʴʥʦʩʪʠ, 

ʚʳʩʪʨʘʠʚʘʪʴ ʣʦʛʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʝʝ ʵʪʘʧʦʚ, ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʊʨʝʪʠʡ ʙʣʦʢ ʧʦ-

ʩʚʷʱʝʥ ʯʘʩʪʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ, ʩʦʮʠʘʣʴʥʘʷ 

ʘʜʘʧʪʘʮʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʨʝʘʙʠʣʠʪʘʮʠʷ, ʧʦʜʜʝʨʞʢʘ ʠ ʪ.ʧ. 

ʇʦʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʝʰʠʪʴ ʩ ʦʧʦʨʦʡ ʣʠʰʴ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝ-

ʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʧʫʪʝʤ. ɺʝʜʴ ʦʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʟʫʯʝʥʠʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ (ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʦʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ) ï ʵʪʦ ʧʦʢʘʟʘʪʴ ʝʛʦ ʩʪʨʫʢʪʫʨʫ, ʨʘʩ-

ʯʣʝʥʠʪʴ ʥʘ ʚʥʫʪʨʝʥʥʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʦʪʦʙʨʘʟʠʚ ʭʘʨʘʢʪʝʨ ʠ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ʚʳʯʣʝʥʠʪʴ ʩʧʦʩʦʙʳ ʠ ʤʝʭʘʥʠʟʤʳ ʜʦ-
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ʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ɽʱʝ ʅ. ʉʪʝʬʘʥʦʚ ʧʠʩʘʣ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʵʨ-

ʛʦʥʦʤʠʢʠ ʢʘʞʜʘʷ ʨʘʙʦʪʘ ʜʝʣʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʮʝʣʴ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ; ʤʘʪʝʨʠʘʣ, ʦʙʨʘʙʦʪʢʘ 

ʢʦʪʦʨʦʛʦ ʚʝʜʝʪ ʢ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʠ; ʠʥʩʪʨʫʤʝʥʪʳ ʠʣʠ ʤʘʰʠʥʳ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ; ʤʝʪʦʜʳ ʨʘʙʦʪʳ, ʪ.ʝ. ʦʧʝʨʘ-

ʮʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ; ʫʩʣʦ-

ʚʠʷ ʧʨʠ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʵʪʠ ʦʧʝʨʘʮʠʠ; ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʧʨʠʥʷʪʘʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ; ʯʝʣʦʚʝʢ, ʨʝʘʣʠʟʫʶʱʠʡ ʟʘʜʘ-

ʯʫ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ: 

¶ ʩʫʙʲʝʢʪ ʪʝʭʥʦʣʦʛʠʟʘʮʠʠ, 

¶ ʦʙʲʝʢʪ ʪʝʭʥʦʣʦʛʠʟʘʮʠʠ,  

¶ ʮʝʣʴ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ,  

¶ ʘʣʛʦʨʠʪʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

¶ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʘʨʩʝʥʘʣ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʩʢʨʳʪʴ ʠ ʧʦʥʷʪʴ ʧʦʜʦʙʥʫʶ ʩʪʨʫʢʪʫʨʫ ʣʶʙʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘʛʣʷʜʥʦ ʝʝ ʦʪʦʙʨʘʟʠʪʴ ʧʦʟʚʦʣʷʝʪ ʪʘʢʦʡ 

ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʢʘʢ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ/ʦʙʲʝʢʪʘ. 

ɿʥʘʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʛʨʘʬʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʣʶʙʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʘʢ ʦʙʱʠʝ, ʪʘʢ ʠ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʢʦʥʢʨʝʪʥʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʦʜʦʙ-

ʥʳʭ ʤʦʜʝʣʝʡ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʜʩʠ-

ʩʪʝʤʘʤʠ, ʩʚʷʟʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʘ ʪʘʢʞʝ ʜʦʧʫʩ-

ʢʘʶʪ ʣʶʙʫʶ ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ [5, ʩ. 9]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʡ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ 

ʨʘʤʢʘʭ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʜʠʩʮʠʧʣʠʥʳ ʥʘ ʢʘʬʝʜʨʝ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʧʝ-

ʜʘʛʦʛʠʢʠ ʠ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʚʷʟʳʚʘʝʪ ʮʝʣʠ ʧʨʦʮʝʩʩʘ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʠʭ 

ʜʦʩʪʠʞʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ, ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʙʲʝʤʦʚ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ, ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʠʣʠʡ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘ-

ʙʦʪʥʠʢʦʚ, ʧʨʦʛʥʦʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʮʝʩʩʘ, ʠʟʤʝʨʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʫʜʦ-

ʝʤʢʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ. ʅʘ ʝʝ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʨʛʘʥʠ-

ʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʪʩʷ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʦ ʢʘʯʝʩʪʚʫ [6]. ʈʘʩʩʤʦʪʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʧʦʟʠʮʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʧʨʦʩʪʦ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʨʘʟʣʠʯ-

ʥʳʤʠ ʚʠʜʘʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ, ʥʦ ʠ ʯʝʪʢʦʝ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʳʯʣʝ-

ʥʝʥʠʝʤ ʚʩʝʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ (ʮʝʣʠ, ʟʘʜʘʯ, ʦʙʲʝʢʪʘ, ʩʠʩʪʝʤʳ ʩʫʙʲʝʢʪʦʚ, ʟʘ-
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ʢʦʥʦʜʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʨ-

ʩʝʥʘʣʘ ʧʨʦʮʝʜʫʨ, ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ, ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ). ʊʘʢʦʡ ʧʦʜʭʦʜ ʘʢʪʠʚʠʟʠʨʫʝʪ ʠ 

ʨʘʟʚʠʚʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʥʘʚʳʢʠ ʩʪʫʜʝʥʪʘ. ɸ ʠʤʝʥʥʦ: ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ-

ʠʩʢʘ ʠ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʠʥʬʦʨʤʘʮʠʠ; ʫʤʝʥʠʝ ʝʝ ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ, ʚʳʩʪʨʘʠʚʘʷ ʢʦʤʧʦʥʝʥʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʪʝʭʥʦʣʦʛʠʠ; ʫʤʝʥʠʝ ʚʠʜʝʪʴ ʣʦ-

ʛʠʢʫ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ, ʚʳʩʪʨʘʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟ-

ʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʝʭʥʦʣʦʛʠʠ; ʫʤʝʥʠʝ ʛʨʘʤʦʪʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʮʝʥʠʚʘʪʴ ʠʭ ʜʦʩʪʠʞʝʥʠʝ ʧʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʮʝʣʷʭ ʞʝ ʥʘʛʣʷʜʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʪʫʜʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʠ ʦʜʥʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ, ʥʘʯʠʥʘʷ 

ʩʦ ʚʪʦʨʦʛʦ ʙʣʦʢʘ ʜʠʩʮʠʧʣʠʥʳ, ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʩʦʮʠ-

ʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʩʭʝʤʘʪʠʟʘʮʠʠ. 

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʜʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʩʭʝʤʳ, (ʙʣʦʢ-ʩʭʝʤʳ), ʛʨʘʬʠʢʠ, ʯʝʨʪʝʞʠ, 

ʜʠʘʛʨʘʤʤʳ, ʪʘʙʣʠʮʳ, ʨʠʩʫʥʢʠ, ʜʦʧʦʣʥʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʠʭ 

ʦʙʲʝʜʠʥʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ [4]. ʇʦʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷ-

ʝʪʩʷ ʚʘʞʥʳʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʦʤ ʧʦʟʥʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʩʦʧʨʷʞʝʥʦ ʩ ʛʣʫʙʦʢʠʤ ʦʩʤʳʩʣʝʥʠʝʤ ʩʚʦʡʩʪʚ ʠ ʦʪʥʦʰʝʥʠʡ ʦʙʲ-

ʝʢʪʘ, ʚʳʷʚʣʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʟʥʘʯʠʤʳʭ ʠʟ ʥʠʭ ʠ ʬʦʨʤʘʣʴʥʳʤ ʦʧʠ-

ʩʘʥʠʝʤ ʵʪʠʭ ʩʚʦʡʩʪʚ ʩ ʧʦʤʦʱʴʶ ʚʳʙʨʘʥʥʦʡ ʩʠʤʚʦʣʠʢʠ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʤʝʪʘʷʟʳʢʘ) [3, ʩ. 39]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ 

ʛʨʘʬʠʯʝʩʢʠʭ ʷʟʳʢʦʚ (ʤʝʪʦʜʦʣʦʛʠʡ) ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʝʡ (ʤʝʪʦʜʦʣʦʛʠʠ SADT, 

DFD, ERD, IDEF, ARIS ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʧʘʨʘʣʣʝʣʴʥʦ 

ʙʫʨʥʦʤʫ ʨʘʟʚʠʪʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ. ʆʜʥʘʢʦ, ʥʘʤʠ ʟʘ ʦʩʥʦʚʫ ʙʳʣ ʚʟʷʪ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ ʠ ʠʜʝʷ 

ʙʣʦʢ-ʩʭʝʤ (ʩʤ. ʨʠʩ. 1), ʪ.ʢ. ʩʦʜʝʨʞʘʥʠʝʤ ʜʠʩʮʠʧʣʠʥʳ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ ʠ ʤʝʪʘʷʟʳʢʦʚ.  

ɺʠʜʳ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʦʟʥʘʯʝʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʭʝʤ 

ʙʳʣʠ ʚʟʷʪʳ ʠʟ ɻʆʉʊ 2.701-84 ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠè [2]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʠʡ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʦʯʝʚʠʜʥʘ. ʉʦʮʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʠ ʧʨʠ 

ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢʫ ʪʘʢʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʙʳʣʦ ʙʳ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʝʝ ʧʨʝʟʝʥʪʦʚʘʪʴ, ʥʝ ʧʦʣʴʟʫʷʩʴ ʠʥ-

ʩʪʨʫʤʝʥʪʘʤʠ ʥʘʛʣʷʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʘʫʜʠʪʦʨʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʩʪʦʣʢʥʫʣʘʩʴ ʙʳ ʩʦ ʩʣʦʞʥʦʩʪʷʤʠ ʚʦʩʧʨʠʷʪʠʷ ʠʟʣʘʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʭʝ-

ʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʚʳʩʪʫʧʘʪʴ ʥʝ ʧʨʦʩʪʦ ʧʘʩʩʠʚʥʳʤʠ ʩʣʫʰʘʪʝ-

ʣʷʤʠ, ʘ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩ ʦʙʩʫʞʜʝʥʠʷ ʧʨʝʟʝʥʪʫʝʤʦʡ ʤʦʜʝʣʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʝʝ ʫʩʚʦʝ-

ʥʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʙʫʯʝʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʨʦ-

ʮʝʩʩ ʧʝʨʝʭʦʜʘ ʦʪ ʤʘʩʩʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʢ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʥɹʦʡ 

ʨʘʙʦʪʝ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 
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Abstract. The article examines the types of educational technologies that con-
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training of students to their independent work in order to improve their profes-

sional qualities is analyzed here. 

Keywords: intensification, independent work, professional qualities. 

 

ʄʳ ʞʠʚʝʤ ʚ ʵʧʦʭʫ, ʧʦʩʪʦʷʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʧʝ-

ʨʝʤʝʥʳ. ʆʙʣʘʩʪʴʶ ʢʦʥʢʫʨʝʥʮʠʠ ʚ XXI ʚʝʢʝ ʩʪʘʥʦʚʠʪʩʷ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢ-

ʮʠʠ. ɺ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9000:2000 ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʦʮʝʥʠʚʘʶʪ ʩ ʧʦʟʠʮʠʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʞʜʦʡ ʨʘʙʦʪʘʶʱʝʡ ʣʠʯʥʦʩʪʠ. ʈʘʙʦʪʦʜʘʪʝʣʴ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʧʨʝʜʝʣʷʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʪʥʠʢʫ, ʧʨʠʥʠʤʘʝʪ ʚʦ 

ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ï ʦʙʨʘʟʦʚʘʥʠʝ, ʢʚʘ-

ʣʠʬʠʢʘʮʠʶ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʤʠ ʦʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ, ʥʦ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʠ ʪʦ, ʢʘʢʠʤʠ ʣʠʯʥʦʩʪʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʘʣʠʩʪ, ʝʛʦ 

ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʚ ʢʦʣʣʝʢʪʠʚʝ. ʄʦʜʝʣʴ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʘ ʩʠʩʪʝʤʳ 

ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʉʇʆ) ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 
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ʩʝʤʴ ʢʦʤʧʦʥʝʥʪʦʚ: ʢʦʛʥʠʪʠʚʥʳʡ, ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ, ʤʦʪʠʚʘʮʠʦʥʥʳʡ, ʵʤʦ-

ʮʠʦʥʘʣʴʥʦ-ʚʦʣʝʚʦʡ, ʣʠʯʥʦʩʪʥʳʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠ ʩʦʮʠʘʣʴʥʳʡ. ʉʦ-

ʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, 

ʤʦʙʠʣʴʥʦʩʪʠ, ʘʜʘʧʪʠʚʥʦʩʪʠ, ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʇʦʵʪʦʤʫ 

ʛʣʘʚʥʘʷ ʨʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦʩʪʦʠʪ ʥʝ ʚ ʧʨʦʩʪʦʡ ʧʝʨʝʜʘʯʝ ʟʥʘʥʠʡ, ʘ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʙʳʚʘʪʴ ʟʥʘʥʠʷ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʠʤʠ ʥʘ ʧʨʘʢʪʠʢʝ, ʥʝʩʪʠ ʣʠʯʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʨʘʟʚʠʚʘʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚ-

ʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ [1]. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʘ ʩʪʫʜʝʥʪʦʚ, ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘʢʪʠʚʠʟʠ-

ʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʦʠʩʢʦʚʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ, ʪʝʭʥʦʣʦʛʠʷ ʢʨʠʪʝʨʠ-

ʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʤʠʪʘʮʠʦʥʥʘʷ (ʤʦʜʝʣʠʨʫʶʱʘʷ), ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʠʥʪʝʛʨʘ-

ʮʠʠ ʫʯʝʙʥʳʭ, ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭ ʮʝʣʝʡ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʤʘʩʩʦʚʦ-

ʛʦ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʢ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʙʫ-

ʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʧʠʨʘʷʩʴ ʥʘ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ, ʪʘʢ ʢʘʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʦʙʨʘʟʫʝʪ ʝʛʦ ʩʦʙʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɸʢʪʫʘʣʴʥʳ ʩʣʦʚʘ 

ʄʘʨʠʠ ʄʦʥʪʝʩʩʦʨʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʝʱʝ ʚ XIX 

ʚʝʢʝ: çʇʦʤʦʛʠ ʤʥʝ ʩʜʝʣʘʪʴ ʵʪʦ ʩʘʤʦʤʫè. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʨʝʙʫʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʦʚʦʛʦ ʪʠʧʘ ï ʦʨʛʘʥʠʟʘʪʦʨʘ, ʧʝ-

ʜʘʛʦʛʘ, ʤʝʪʦʜʠʩʪʘ, ʢʦʥʩʫʣʴʪʘʥʪʘ ʚ ʦʜʥʦʤ ʣʠʮʝ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʢʘʢ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʧʨʠʦʙʨʝʪʘʪʴ çʫʤʝʥʠʝ ʫʯʠʪʴʩʷè, ʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʦʚʳʡ 

ʧʦʜʭʦʜ ʢ ʧʦʜʛʦʪʦʚʢʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʆʥ ʚʳʩʪʫʧʘʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʞʝ ʥʝ 

ʢʘʢ ʣʝʢʪʦʨ (ʜʦʢʣʘʜʯʠʢ), ʘ ʢʘʢ ʪʨʝʥʝʨ-ʦʨʛʘʥʠʟʘʪʦʨ. 

ʉʦʛʣʘʩʥʦ ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ɻʆʉ ʉʇʆ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ: 

- ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʩʪʫʜʝʥʪʦʚ; 

- ʫʛʣʫʙʣʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ; 

- ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʫʶ, ʧʨʘʚʦʚʫʶ, ʩʧʨʘ-

ʚʦʯʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠ ʁʠ ʩʧʝʮʠʘʣʴʥʫʶ ʣʠʪʝʨʘʪʫʨʫ; 

- ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ: 

ʪʚʦʨʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʦʩʪʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʩʘʤʦ-

ʨʘʟʚʠʪʠʶ, ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ; 

- ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʚʳʢʦʚ. 
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ʄʘʪʝʨʠʘʣ, ʧʦʜʣʝʞʘʱʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʪʨʘʞʝʥ ʚ ʢʘʣʝʥʜʘʨʥʦ-ʪʝʤʘʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʢʘʨʪʝ ʟʘʥʷʪʠʷ (ʩʦʜʝʨʞʘʥʠʝ, ʬʦʨʤʳ, ʤʝʪʦʜʳ, ʚʨʝʤʷ). ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʚʳ-

ʜʝʣʝʥʥʳʭ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ, ʚʥʦʩʠʪʩʷ ʚ ʪʝʤʘʪʠʯʝʩʢʠʡ 

ʧʣʘʥ ʈʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʠʟʫʯʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʝ. ʉʦʜʝʨʞʘʥʠʝ ʈʘʙʦʯʝʡ 

ʧʨʦʛʨʘʤʤʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʨʘʟʜʝʣʳ 

çʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚè (ʥʦʤʝʨ ʪʝʤʳ; ʚʠʜ, ʥʘʟʚʘʥʠʝ ʠ ʢʨʘʪʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʟʘʜʘʥʠʷ; ʧʣʘʥʠʨʫʝʤʳʝ ʯʘʩʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʨʘ-

ʙʦʪʳ; ʬʦʨʤʘ ʦʪʯʝʪʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ) ʠ çʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʩʪʫ-

ʜʝʥʪʘʤʠ ʦʪʯʝʪʥʳʭ ʨʘʙʦʪè [1]. 

ʇʦ ʤʥʝʥʠʶ ʃʝʚʠʥʦʡ ʄ.ʄ., ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʫʨʦʚʥʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʦʙʫ-

ʯʘʶʱʠʭʩʷ ʚ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

- ʪʝʭʥʦʣʦʛʠʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʧʦʟʥʘʥʠʷ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʪʝʭʥʦʣʦʛʠʠ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʫʯʝʙʥʦʛʦ ʧʦʟʥʘ-

ʥʠʷ; 

- ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ 

ʫʯʝʙʥʦʛʦ ʧʦʟʥʘʥʠʷ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. ʄʦʜʝʣʴ ʦʙʫʯʝʥʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʧʨʝʜ-

ʤʝʪʘ ʠʟʫʯʝʥʠʷ; ʮʝʣʠ, ʟʘʜʘʯʠ, ʩʦʜʝʨʞʘʥʠ ̫ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ; 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ; ʚʦʟʨʘʩʪʘ ʦʙʫʯʘʶʱʠʭʩʷ, ʫʨʦʚʥʷ ʠʭ 

ʨʝʘʣʴʥʳʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ; ʩʧʝʮʠʬʠʢʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʩʠ-

ʩʪʝʤʳ. 

ʄʦʜʫʣʴʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ: 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʯʘʩʪʴ (ʚʚʝʜʝʥʠʝ); 

- ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ; 

- ʠʟʫʯʝʥʠʝ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʧʝʨʚʠʯʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

- ʪʚʦʨʯʝʩʢʫʶ ʨʘʙʦʪʫ ʧʦ ʟʘʢʨʝʧʣʝʥʠʶ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʧʝʨʚʠʯʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ; 

- ʟʘʜʘʥʠʝ ʜʣʷ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ; 

- ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ. 

ʕʣʝʤʝʥʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ, ʧʨʠ ʨʝʰʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʅʘ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʷʭ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ çʄʝʥʝʜʞʤʝʥʪè ʠ çʄʘʨʢʝ-

ʪʠʥʛè ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʘʢ-

ʪʠʚʥʦʤ ʚʦʚʣʝʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʕʪʦ ï 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʨʘʙʦʪʘ ʤʘʣʳʤʠ ʛʨʫʧʧʘʤʠ, ʠʛʨʦʚʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ, ʨʝʰʝʥʠʝ ʩʠʪʫʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. ʆʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ 

ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʦʦʙʱʝʥʠʡ, ʨʝʬʝʨʘʪʦʚ, ʜʦʢʣʘʜʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴ-
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ʥʘʷ ʨʘʙʦʪʘ ʩ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ. ʕʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ ʢ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʫʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʇʦ ʠʪʦʛʘʤ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ ʧʦ ʧʨʦʬʠʣʶ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ 

ʩʪʘʞʠʨʦʚʢʠ ʧʨʦʚʦʜʷʪʩʷ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʪʢʨʳʪʘʷ ʟʘʱʠʪʘ ʦʪʯʝʪʦʚ ʧʦ ʧʨʘʢʪʠʢʝ 

ʧʦ ʧʨʦʬʠʣʶ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʩʪʘʞʠʨʦʚʢʝ [2]. 

ɽʞʝʛʦʜʥʦ ʚ ʢʦʣʣʝʜʞʝ ʧʨʦʚʦʜʠʪʩʷ ʦʣʠʤʧʠʘʜʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʘʨʢʝ-

ʪʠʥʛè. ʆʣʠʤʧʠʘʜʘ ʧʦ ʤʘʨʢʝʪʠʥʛʫ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʧʦʚʳʰʝʥʠʷ ʠʥ-

ʪʝʨʝʩʘ ʢ ʜʠʩʮʠʧʣʠʥʝ. ʇʨʦʚʝʜʝʥʠʝ ʦʣʠʤʧʠʘʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦ-

ʤʫ ʫʩʚʦʝʥʠʶ ʟʥʘʥʠʡ ʧʦ ʤʘʨʢʝʪʠʥʛʫ, ʨʝʰʘʝʪ ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʠ ʨʘʟʚʠʚʘʶ-

ʱʠʝ ʟʘʜʘʯʠ. 

ʎʝʣʠ ʦʣʠʤʧʠʘʜʳ: 

- ʘʢʪʠʚʠʟʘʮʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ; 

- ʧʨʦʧʘʛʘʥʜʘ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʚ ʩʪʫʜʝʥʯʝʩʢʦʡ ʩʨʝʜʝ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʜʠʩʮʠʧʣʠʥʝ, ʢ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɿʘʜʘʯʠ ʦʣʠʤʧʠʘʜʳ: 

- ʨʘʩʰʠʨʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʣʠʤʧʠʘʜʝ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʷ ʦʙʦʙʱʘʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʥʝʝ ʧʦʣʫ-

ʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʥɹʦʩʪʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʫʤʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ; 

- ʚʦʩʧʠʪʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ: 

- ʧʨʘʚʠʣʴʥʦʩʪʴ ʦʪʚʝʪʘ; 

- ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʩʯʝʪʘ, ʫʤʝʥʠʝ ʜʝʣʘʪʴ ʚʳʚʦʜʳ; 

- ʫʤʝʥʠʝ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ; 

- ʫʤʝʥʠʝ ʠ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳ-

ʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʝ; 

- ʫʤʝʥʠʝ ʛʨʘʤʦʪʥʦ ʠʟʣʘʛʘʪʴ ʤʳʩʣʴ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʩ ʫʩʣʦʚʠʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʣʝʢʩʠʢʠ; 

- ʥʘʚʳʢʠ ʦʬʦʨʤʣʝʥʠʷ ʨʘʙʦʪʳ, ʘʢʢʫʨʘʪʥʦʩʪʴ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʟʥʘʥʠʷ ʥʘ ʦʣʠʤʧʠʘʜʝ ʪʨʝʙʫʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʯʥʳʭ 

ʟʥʘʥʠʡ ʧʦ ʠʟʫʯʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʥʦ ʠ ʥʘʚʳʢʦʚ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʩ ʜʠʩʮʠʧʣʠʥʘʤʠ çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷè, çʕʢʦʥʦʤʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ 

(ʧʨʝʜʧʨʠʷʪʠʷ)è, çʆʩʥʦʚʳ ʬʠʣʦʩʦʬʠʠè. ʉʪʫʜʝʥʪʘʤ ʧʨʝʜʣʦʞʝʥʦ ʚʳʧʦʣʥʠʪʴ 

ʧʷʪʴ ʟʘʜʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʝ, ʘ ʪʘʢʞʝ ʪʚʦʨʯʝʩʢʦʝ ʟʘʜʘʥʠʝ. ʇʨʦʚʝʜʝʥʠʶ ʦʣʠʤʧʠʘʜʳ ʧʦ ʤʘʨʢʝʪʠʥʛʫ 

ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ï ʢʦʥʩʫʣʴʪʘ-

ʮʠʷ, ʙʝʩʝʜʳ, ʨʘʟʙʦʨ ʟʘʜʘʯ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠ ʥʘʛʨʘʞʜʝʥʳ ʧʦʙʝʜʠʪʝʣʠ ʦʣʠʤʧʠʘʜʳ. 
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ɺʳʜʝʣʷʶʪ ʜʚʘ ʪʠʧʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ: 

- ʘʫʜʠʪʦʨʥʘʷ; 

- ʚʥʝʘʫʜʠʪʦʨʥʘʷ. 

ɸʫʜʠʪʦʨʥʘʷ ʨʘʙʦʪʘ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʷ ʠ ʧʦ ʝʛʦ ʟʘʜʘʥʠʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʢʘ-

ʯʝʩʪʚʦ ʫʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳ-

ʢʦʚ ʩʪʫʜʝʥʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʩʪʫʜʝʥʪʦʚ ʙʝʟ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʄʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʬʦʨʤʘ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ (ʚʠʜʳ: ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦ-

ʚʘʥʥʘʷ), ʪʘʢ ʠ ʛʨʫʧʧʦʚʘʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦʜ ʨʫʢʦ-

ʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: 

- ʚʚʦʜʥʦʡ (ʫʩʪʘʥʦʚʦʯʥʦʡ; ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʴ, ʟʘʜʘʯʠ, ʦʨʛʘʥʠʟʘʮʠʷ, 

ʢʨʠʪʝʨʠʠ ʢʦʥʪʨʦʣʷ); 

- ʦʩʥʦʚʥʦʡ (ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ; ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʜʘʥʠʷ); 

- ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ (ʢʦʥʪʨʦʣʴ; ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ, ʢʘʢ ʩʪʫʜʝʥʪʘʤʠ, ʪʘʢ 

ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ). 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩ ʮʝʣʴʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʘʚʳʢʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʥʦʨʤʘ-

ʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʘʨʢʝʪʠʥʛè ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʫ-

ʯʠʪʴ ʢʦʥʢʨʝʪʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦʛʣʘʩʥʦ ʚʦʧʨʦʩʘʤ, ʧʦʩʪʘʚʣʝʥʥʳʤ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʤ. ʆʬʦʨʤʣʝʥʠʝ ʨʘʙʦʪʳ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: ˉ ʚʦʧʨʦʩʘ, ʚʦʧʨʦʩ, 

ʦʪʚʝʪ, ʦʙʦʩʥʦʚʘʥʠʝ. ɿʘʪʝʤ, ʩ ʮʝʣʴʶ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʚʦ-

ʧʨʦʩʘʭ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʛʨʫʧʧʦʚʦʝ ʨʝʰʝʥʠʝ ʩʠʪʫʘ-

ʮʠʦʥʥʳʭ ʟʘʜʘʯ [3]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʢʝʡʩʦʚ (ʩʠʪʫʘʮʠʦʥʥʳʭ ʟʘʜʘʯ) ʟʥʘʯʠʪʝʣʴʥʦ ʦʙ-

ʣʝʛʯʘʝʪ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ ʦʙʤʝʥ ʠʜʝʷʤʠ ʚ ʛʨʫʧʧʝ ʦʙʫʯʘʝʤʳʭ. ʉʝʤʠ-

ʥʘʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʝʪʦʜʝ ʢʝʡʩʦʚ, ʧʦʤʦʛʘʶʪ ʦʩʚʦʠʪʴ ʧʨʘʚʠʣʘ ʚʝʜʝʥʠʷ 

ʜʠʩʢʫʩʩʠʠ. ɻʣʘʚʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʫ ʩʪʫʜʝʥʪʦʚ ʧʦʩʣʝ ʨʝʰʝʥʠʷ ʩʠʪʫʘʮʠʦʥʥʦʡ 

ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʙʳʪʴ: ʏʪʦ ʥʦʚʦʛʦ ʷ ʫʟʥʘʣ? ʂʘʢʠʝ ʚʳʚʦʜʳ ʷ ʩʜʝʣʘʣ? ʇʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʫʩʢʦʨʷʝʪʩʷ ʟʘ ʩʯʝʪ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʟʥʘʥʠʷʤʠ, ʦʪʢʨʳʪʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʧʦʷʚʣʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʧʦʨʦʚ ʠ ʜʠʩ-

ʢʫʩʩʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ (ʩʝʤʠʥʘʨʳ), ʧʨʦʚʦʜʠʤʳʝ ʤʝʪʦʜʦʤ ʨʘʟʙʦʨʘ 

ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ. ʕʪʦ ï ʨʘʟʙʦʨ ʚ ʛʨʫʧʧʝ ʥʝ-

ʩʣʦʞʥʳʭ ʩʠʪʫʘʮʠʡ; ʨʝʰʝʥʠʝ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʙʩʫʞ-

ʜʝʥʠʝʤ ʠʭ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ; ʨʝʰʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʝʜʧʦʣʘ-

ʛʘʶʱʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʨʘʩʯʝʪʥʫʶ ʨʘʙʦʪʫ, ʘ ʟʘʪʝʤ ʛʨʫʧ-

ʧʦʚʫʶ; çʨʦʣʝʚʳʝ ʠʛʨʳè. ɺ ʭʦʜʝ ʟʘʥʷʪʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʜʦʣʞʝʥ ʫʩʪʨʘ-

ʥʷʪʴʩʷ ʦʪ ʨʫʢʦʚʦʜʩʪʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ ʩʪʫʜʝʥʪʦʚ. ʆʩʥʦʚʥʦʡ 

ʬʫʥʢʮʠʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʪʘʥʦʚʠʪʩʷ ʨʝʛʫʣʠʨʫʶʱʘʷ, ʥʘʙʣʶʜʘʪʝʣʴʥʘʷ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. ɼʣʷ ʢʦʥ-

ʪʨʦʣʷ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʢʝʡʩʫ ʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʤʝʪʦʜ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ, ʦʙʩʫʞʜʝʥʠʝ 

ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʠʟʫʯʝʥʠʷ ʪʝʤʳ, ʨʘʟʜʝʣʘ. 
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ɻʨʫʧʧʦʚʘʷ ʬʦʨʤʘ (ʤʘʣʳʤʠ ʛʨʫʧʧʘʤʠ) ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʄʘʨʢʝʪʠʥʛè ʧʦ ʪʝʤʘʤ çʊʦʚʘʨʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷè, çʉʙʳʪʦʚʘʷ ʧʦ-

ʣʠʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷè. ʈʝʟʫʣʴʪʘʪʳ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʤʘʣʳʭ 

ʛʨʫʧʧʘʭ ʦʙʳʯʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʪʦʛʦ ʞʝ ʟʘʜʘʥʠʷ ʩ 

ʢʘʞʜʳʤ ʩʪʫʜʝʥʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʅʦ ʜʘʥʥʘʷ ʬʦʨʤʘ ʠʤʝʝʪ ʠ ʥʝʜʦʩʪʘʪʢʠ: 

ʪʨʫʜʥʦʩʪʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʨʘʚʥʦʟʥʘʯʥʳʭ ʛʨʫʧʧ, ʩʠʣʴʥʳʝ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʜʦʤʠʥʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ, ʩʣʘʙʳʝ ʩʪʫʜʝʥʪʳ ʠʥʦʛʜʘ ʪʨʫʜʥʝʝ ʦʩʚʘ-

ʠʚʘʶʪ ʤʘʪʝʨʠʘʣ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʦʙʫʯʝ-

ʥʠʷ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʤʥʦʛʦʛʨʘʥʥʘ. ʆʥʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʧʦʪʨʝʙʥʦʩʪʠ ʢ 

ʧʦʩʪʦʷʥʥʦʤʫ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʤʫ ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʜʘʥ-

ʥʦʛʦ ʤʝʪʦʜʘ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʯʝʪʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʨʝʰʝʥʠʝ ʚʦ-

ʧʨʦʩʦʚ ʤʝʞʧʨʝʜʤʝʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʚʝʣʠʯʝʥʠʝ 

ʯʘʩʦʚ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ, ʫʯʠʪʳʚʘʷ ʙʶʜʞʝʪ ʚʨʝʤʝʥʠ ʩʪʫʜʝʥʪʦʚ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʦʤʦʛʘʶʱʝʛʦ 

ʩʪʫʜʝʥʪʘʤ ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ, ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ, ʙʳʪʴ ʢʦʤʧʝʪʝʥʪʥʳʤ ʩʧʝʮʠʘ-

ʣʠʩʪʦʤ. 
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ʟʘʮʠʠ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʘʚʪʦʨ ʘʥʘ-
ʣʠʟʠʨʫʝʪ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʪʫʜʝʥʪʳ ʩ 
ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘ-
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ʨʘʢʪʝʨʠʩʪʠʢʝ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʧʨʝʧʷʪʩʪʚʠʡ ʚ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʝ: ʚʟʘ-
ʠʤʦʦʪʥʦʰʝʥʠʷ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ, ʘʜʘʧʪʘʮʠʷ ʢ ʤʝʪʦʜʘʤ ʠ ʬʦʨʤʘʤ ʦʙʫʯʝ-
ʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʚʭʦʞʜʝʥʠʝ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ, ʠʥʪʝʛʨʘʮʠʷ ʚ 
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Abstract. On the basis of domestic and foreign experience in the implementa-
tion of inclusive education in higher educational institutions, the author analyz-
es the main problems faced by students with disabilities in the process of obtain-
ing education in universities of a technical profile. The author pays the main at-
tention to the characteristics of limitations and obstacles in the socio-cultural 
sphere: relationships with peers, adaptation to methods and forms of education 
at the university, entering student communities, integration into scientific and 
cultural activities of students, interaction with curators and tutors. 
Keywords: inclusive education, student, disability, engineering student, higher 
education. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʘʥʘʣʠʟʫ 
ʧʨʦʙʣʝʤ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʚʦ-
ʜʠʪʩʷ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʨʝʜʦʚʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʩ 
ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ʆɺɿ), ʘʥʘʣʠʟʫ ʢʦʤʧʝʪʝʥʮʠʡ 
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ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʠʩʪʝʤʝ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʈʦʩ-
ʩʠʠ ʥʝ ʪʝʨʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʠʥʢʣʶʟʠʚʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 
ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʥʠʭ ʩʠʩʪʝʤʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ [3].  

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʚʩʝ ʙʦʣʴʰʝ 
ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʆʜʥʘʢʦ ʠʭ ʜʦʣʷ ʚ ʩʬʝʨʝ STEM, 
ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʥʘʫʢʫ, ʪʝʭʥʦʣʦʛʠʶ, ʠʥʞʠʥʠʨʠʥʛ ʠ ʤʘʪʝʤʘʪʠʢʫ, ʧʦ-
ʧʨʝʞʥʝʤʫ ʤʘʣʘ. ʇʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʯʘʩʪʦ 
ʫʯʘʱʠʤʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʝʱʘʪʴ 
ʠʥʞʝʥʝʨʥʳʝ ʢʫʨʩʳ ʠ ʧʦʩʪʫʧʘʪʴ ʥʘ ʠʥʞʝʥʝʨʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʚʠʜʫ ʠʭ 
ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 
ʫʯʝʙʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʤʘʪʝʨʠʘʣʘʤʠ, ʫʯʝʙʦʡ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 
[4]. ʊʝ ʞʝ, ʢʪʦ ʚʩʝ-ʪʘʢʠ ʧʦʩʪʫʧʘʶʪ ʥʘ ʠʥʞʝʥʝʨʥʳʝ ʠ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 
STEM, ʠʥʦʛʜʘ ʥʝ ʧʦʣʫʯʘʶʪ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʚʳʥʫʞʜʝʥʳ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʦʙʳʯʥʦ ʧʨʝʜ-
ʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʣʶʜʝʡ ʙʝʟ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʆɺɿ. ʇʦ ʜʘʥʥʳʤ ʥʘ 2015 ʛʦʜ 
ʠʥʚʘʣʠʜʳ ʩʦ ʩʪʝʧʝʥʴʶ ʙʘʢʘʣʘʚʨʘ ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 7,2 % ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ 
ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ [9]. 

ʆʧʨʝʜʝʣʷʷ ʩʦʜʝʨʞʘʥʠʝ ʠʥʚʘʣʠʜʥʦʩʪʠ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘ-
ʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʫʭʦʜʠʪ ʦʪ ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʦ ʥʦʨʤʘʣʴʥʦʩʪʠ ʠ 
ʜʠʩʬʫʥʢʮʠʠ ʢ ʙʦʣʝʝ ʠʥʜʠʚʠʜʫʘʣʠʩʪʠʯʝʩʢʦʤʫ ʚʟʛʣʷʜʫ ʥʘ ʥʘʨʫʰʝʥʠʷ ʠ 
ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʵʬʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʘʣʘʛʘʶʪʩʷ ʦʙʱʝʩʪʚʦʤ ʥʘ ʣʶʜʝʡ ʩ 
ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ [11]. ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʦʙʱʝʩʪʚʝ ʧʦʜʜʝʨʞʠ-
ʚʘʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʯʪʦ ʣʶʜʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʝʞʝ-
ʜʥʝʚʥʦ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʤʥʦ-
ʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʝʛʨʘʜʘʤʠ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʦʮʠʘʣʴʥʘʷ ʩʨʝʜʘ, 
ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʩʦʮʠʫʤʝ, ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʝʛʦ ʜʦʩʪʫʧ-
ʥʦʩʪʴ, ʩʝʤʝʡʥʳʝ ʫʩʣʦʚʠʷ, ʞʠʣʴʝ ʠ ʜʦʭʦʜ ï ʵʪʦ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶ-
ʱʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʛʘʪʠʚʥʦ, ʥʘ ʪʘʢʠʭ ʣʶʜʝʡ [12].  

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʣʶʜʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦ-
ʩʪʷʤʠ, ʬʠʟʠʯʝʩʢʠʤʠ ʠʣʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ, ʥʝ ʚʩʝʛʜʘ ʠʤʝʣʠ ʜʦʩʪʫʧ ʢ ʦʙ-
ʨʘʟʦʚʘʥʠʶ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʜʦ ʩʝʨʝʜʠʥʳ 20 ʚʝʢʘ ʚʦ ʤʥʦ-
ʛʠʭ ʩʪʨʘʥʘʭ ʜʦʩʪʫʧ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʣʷ ʣʶʜʝʡ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʳʣ ʦʛʨʘ-
ʥʠʯʝʥ, ʠʥʦʛʜʘ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʪ. ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ 21 ʚʝʢʘ ʩʜʝʣʘʣʘ ʜʣʷ 
ʥʠʭ ʜʦʩʪʫʧʥʦʡ ʚʩʝ ʩʪʫʧʝʥʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʪʝʧʝʨʴ ʜʝʪʠ ʠ ʚʟʨʦʩʣʳʝ ʩ ʦʛʨʘ-
ʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʢʣʶʯʝʥʳ ʚʦ ʚʩʝ ʫʨʦʚʥʠ ʦʙʨʘʟʦʚʘʥʠʷ [2]. ʆʜ-
ʥʘʢʦ ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʫʟʘʭ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ 
ʤʥʦʞʝʩʪʚʘ ʧʨʦʙʣʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʧʳʪʢʠ ʛʦʩʫʜʘʨʩʪʚ ʢ ʠʭ ʫʩʪʨʘʥʝʥʠʶ ʠ 
ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʨʝʜʦʚʳʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʫʯʝ-
ʥʠʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ [10]. 

ʉʪʫʜʝʥʪʳ-ʠʥʞʝʥʝʨʳ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʦʪʥʦʩʠʤʳʝ ʢ ʢʘʪʝ-
ʛʦʨʠʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʩʠʩʪʝʤʦʡ 
ʧʨʝʛʨʘʜ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʝʱʝ ʥʘ ʩʪʘʜʠʠ 
ʚʳʙʦʨʘ ʧʨʦʬʝʩʩʠʠ, ʟʥʘʢʦʤʷʩʴ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʩʧʝʮʠʘ-
ʣʠʩʪʘʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ʊʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʚʳʜʚʠʛʘʶʪʩʷ ʢʘʢ ʫʯʝʙ-
ʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ. ʅʝʦʪʲʝʤʣʝʤʦʡ 
ʯʘʩʪʴʶ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʢʘ, ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ 
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ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʘʟʫ ʘʙʠʪʫʨʠʝʥʪʦʚ 
ʦʪ ʞʝʣʘʥʠʷ ʦʩʚʦʠʪʴ ʧʨʦʬʝʩʩʠʶ ʠʥʞʝʥʝʨʘ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 
ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ. ʊʘʢʞʝ, ʧʦʩʣʝ ʟʘʯʠʩʣʝʥʠʷ ʚ ʚʫʟ ʥʘ ʚʳʙʨʘʥʥʫʶ 
ʧʨʦʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ, ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʦʟʥʠ-
ʢʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʚʳʰʘʝʪʩʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʬʦʨʤʠʨʫʶʪʩʷ 
ʩʪʨʘʭʠ ʧʝʨʝʜ ʫʯʝʙʥʳʤʠ ʟʘʥʷʪʠʷʤʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʘʢʪʠʢʦ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʦ-
ʧʨʝʞʥʝʤʫ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ ʚʳʙʦʨʝ ʞʝʣʘʝʤʳʭ ʢʫʨʩʦʚ ʠʟ-ʟʘ 
ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʦʤʝʱʝʥʠʷʤ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʥʝʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ 
ʣʘʙʦʨʘʪʦʨʠʡ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ [5]. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʣʘʭ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝ-
ʥʠʶ ʫ ʪʘʢʠʭ ʩʪʫʜʝʥʪʦʚ ʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʝʚʦʟʤʦʞ-
ʥʦʩʪʴ ʦʚʣʘʜʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤʠ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 
ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʚʳʩʪʨʘʠʚʘʥʠʠ ʩʪʨʘʪʝʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦ-
ʷʥʠʝ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʚʣʠʷ-
ʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʬʘʢʪʦʨʳ (ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʩʝʤʴʝ, ʦʪ-
ʥʦʰʝʥʠʷ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʫʨʘʪʦʨʦʤ ʛʨʫʧʧʳ), ʯʝʤ ʩʨʝ-
ʜʦʚʳʝ ʬʘʢʪʦʨʳ (ʨʘʟʤʝʨ ʘʫʜʠʪʦʨʠʠ, ʦʩʚʝʱʝʥʠʝ, ʦʙʲʝʤ ʠ ʨʘʟʤʝʨ ʨʘʟʜʘʪʦʯ-
ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ.) [7]. ʆʜʥʘʢʦ ʵʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʝʱʝ ʦʜʥʫ ʧʨʦʙʣʝʤʫ, 
ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʢʝ ʧʨʘʚʠʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢʘʜʨʦʚ, ʢʦ-
ʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʦʙʣʝʛʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʣʶʜʴʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦ-
ʩʪʷʤʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʘʚ ʠʭ ʥʘʩʪʘʚʥʠʢʘʤʠ ʠ ʩʜʝʣʘʚ ʫʯʝʙʥʫʶ ʩʨʝʜʫ 
ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ [1]. ɼʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʦʩʦʙʦ ʦʩʪ-
ʨʦ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʩʣʦʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʩ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʠʤ. ɺ 
ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʫʯʘʱʠʤʩʷ ʩ ʦʛʨʘʥʠʯʝʥ-
ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʝʦʙʭʦʜʠʤʘ ʧʦʤʦʱʴ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʠʢʠ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ. ʇʦʵʪʦʤʫ, ʥʘʩʪʘʚʥʠʢʠ ʠ ʢʫʨʘʪʦʨʳ ʪʘʢʠʭ ʩʪʫʜʝʥʪʦʚ ʜʦʣʞʥʳ ʚʣʘ-
ʜʝʪʴ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʦʡ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ 
ʥʘʚʳʢʘʤʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʫʯʝʙʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ 
ʟʥʘʪʴ, ʢʘʢ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʥʝʩʫʱʠʭ ʫʛʨʦʟʫ ʞʠʟʥʠ 
ʩʪʫʜʝʥʪʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

ɺʦʧʨʦʩ ʦʙ ʠʥʪʝʛʨʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ 
ʩʦʮʠʘʣʴʥʫʶ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʫʶ ʩʨʝʜʫ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʪʘʢʞʝ 
ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. ɿʘʯʘʩʪʫʶ ʩʪʫʜʝʥʪʳ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʣʠʰʝʥʳ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʥʘʫʯʥʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʜʦʩʫʛʦʚʳʭ 
ʤʝʨʦʧʨʠʷʪʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʤʢʘʭ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʕʪʦ ʤʝʰʘʝʪ 
ʩʪʫʜʝʥʪʘʤ ʚʳʩʪʨʘʠʚʘʪʴ ʩʠʩʪʝʤʫ ʧʨʦʯʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ, 
ʥʝ ʜʘʝʪ ʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʪʴ ʯʘʩʪʴʶ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʧʨʠʦʙ-
ʱʠʪʴʩʷ ʢ ʥʦʨʤʘʤ ʠ ʮʝʥʥʦʩʪʷʤ, ʧʨʠʥʷʪʳʤ ʚ ʥʝʤ. ʇʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʘ ʦʨ-
ʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʩ ʆɺɿ ʠ ʩʪʫʜʝʥʪʦʚ ʙʝʟ ʦʛʨʘ-
ʥʠʯʝʥʠʡ ʟʜʦʨʦʚʴʷ, ʩʦʟʜʘʥʠʝ ʢʦʤʘʥʜ, ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʦʚ ʧʦʜ ʨʫʢʦʚʦʜ-
ʩʪʚʦʤ ʢʫʨʘʪʦʨʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʯʘʱʠʤʩʷ ʩ ʦʛʨʘʥʠʯʝʥ-
ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʩʪʫʜʝʥʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠ ʫʥʠ-
ʚʝʨʩʠʪʝʪʩʢʫʶ ʩʨʝʜʫ. ɺ ʵʪʠʭ ʞʝ ʮʝʣʷʭ ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʨʘʙʦʪʳ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ. ɿʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʘʥʘ-
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ʣʠʟʠʨʫʷ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ ʢ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʆɺɿ 
ʠ ʧʨʦʮʝʩʩ ʠʭ ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʧʨʝʜʣʘʛʘʶʪ ʚʳʭʦʜ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ 
ʩʠʪʫʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʩʝʥʠʷ ʢʦʨʨʝʢʪʠʚʦʚ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʝʙʥʳʭ ʟʘʚʝ-
ʜʝʥʠʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʨʘʤʢʠ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. çɼʣʷ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤ ʚʘʞʥʦ ʩʦ-
ʟʜʘʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ 
ʦʙʝʩʧʝʯʠʪʴ ʚʚʝʜʝʥʠʝ ʨʘʟʫʤʥʳʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢè [6]. 

ʉʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷ-
ʤʠ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦ-
ʧʦʣʫʯʠʷ ʠʭ ʩʝʤʝʡ. ʃʝʢʘʨʩʪʚʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ 
ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʪʫ-
ʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʟʘʙʠʨʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ 
ʩʝʤʝʡʥʦʛʦ ʙʶʜʞʝʪʘ. ɼʝʥʝʛ ʥʘ ʧʣʘʪʥʳʝ ʢʫʨʩʳ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʛʘʜʞʝʪʦʚ ʠ 
ʦʜʝʞʜʳ ʤʦʞʝʪ ʥʝ ʭʚʘʪʘʪʴ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʱʫʱʝʥʠʝ çʩʦʮʠʘʣʴʥʦʡ ʥʝʧʦʣʥʦ-
ʮʝʥʥʦʩʪʠè ʥʘʨʷʜʫ ʩ ʦʩʪʨʳʤ ʧʝʨʝʞʠʚʘʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʞʝ-
ʥʝʨʥʦʛʦ, ʣʶʜʴʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦ-
ʩʪʠ ʠ ʩʠʩʪʝʤʫ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʩʢʦʨʝʡʰʝʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ɼʣʷ ʙʦʣʝʝ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʫʯʝʥʳʝ ʧʨʝʜʣʘ-
ʛʘʶʪ ʜʚʘ ʧʫʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʚʳʷʚʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠ-
ʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʧʦʪʨʝʙ-
ʥʦʩʪʷʤʠ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʘʚʪʦʙʫʩʘ ʜʣʷ ʠʭ ʧʝ-
ʨʝʚʦʟʢʠ, ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ, ʨʘʙʦʪʳ ʛʨʫʧʧʘʤʠ ʩ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʤ ʧʩʠʭʦʣʦʛʦʤ. 
ʆʜʥʘʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʚʳʜʝʣʷʝʪ ʵʪʠʭ ʩʪʫʜʝʥʪʦʚ ʢʘʢ ʦʪʣʠʯʘ-
ʶʱʠʭʩʷ ʦʪ ʜʨʫʛʠʭ, ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʠʭ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ, ʯʪʦ ʤʦ-
ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʪʠʛʤʘʪʠʟʘʮʠʠ ʠ ʪʨʘʚʤʠʨʦʚʘʪʴ ʫʯʘʱʠʭʩʷ ʩ ʆɺɿ. ɺʦ-
ʚʪʦʨʳʭ, ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ, ʦʪʥʦʩʠʪʴʩʷ ʢ ʩʪʫʜʝʥʪʘʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʘʢ ʢʦ ʚʩʝʤ, ʥʝ ʩʦʟʜʘʚʘʷ ʜʣʷ ʥʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʫʩʣʦʚʠʡ ʦʙʫʯʝʥʠʷ. ʆʜʥʘʢʦ ʵʪʦ ʚʳʟʳʚʘʝʪ ʯʝʨʝʜʫ ʧʨʦʙʣʝʤ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ, 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʚʣʘʜʝʥʠʷ ʧʨʦʬʝʩʩʠʝʡ ʠʥʞʝʥʝʨʘ [5, 8].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʩʪʨʝʤʷʪʩʷ ʩʦʟʜʘʚʘʪʴ 
ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʙʣʘʛʦʧʨʠ-
ʷʪʥʳʝ ʫʩʣʦʚʠʷ: ʨʝʘʣʠʟʫʶʪ ʘʜʘʧʪʠʚʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ, ʧʨʝʧʦʜʘʚʘʪʝ-
ʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʩ ʆɺɿ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʠʤ ʧʦʣʥʦʮʝʥʥʦ ʦʙʫʯʘʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʧʨʦʚʦʜʠʪʴ ʦʧʳʪʳ ʠ ʩʪʘʚʠʪʴ ʵʢʩ-
ʧʝʨʠʤʝʥʪʳ, ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʣʫʞʙʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 
ʧʦʤʦʱʠ ʠ ʧʦʜʜʝʨʞʢʠ ʩʪʫʜʝʥʪʦʚ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʩʣʦʞʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫ-
ʘʮʠʠ, ʢʫʜʘ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ ʩʪʫʜʝʥʪʳ ʩ ʆɺɿ. ʇʝʨʝʭʦʜ ʚʫʟʦʚ ʥʘ ʜʠʩʪʘʥʮʠ-
ʦʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ COVID-19 ʥʝʩʢʦʣʴʢʦ ʦʙ-
ʣʝʛʯʠʣ ʣʶʜʷʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ 
ʚ ʠʥʞʝʥʝʨʥʦʡ ʩʬʝʨʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʣʠʰʠʣ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʝ-
ʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, 
ʯʪʦ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩ ʆɺɿ ʚʦʟʤʦʞʝʥ ʧʝʨʝʚʦʜ ʥʝʢʦʪʦʨʳʭ ʢʫʨʩʦʚ ʠ ʜʠʩʮʠʧʣʠʥ 
ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. 
ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʙʦʣʝʝ ʚʝʨʥʳʤ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʚ 
ʦʬʬʣʘʡʥ ʨʝʞʠʤʝ.  
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ʇʨʦʙʣʝʤʳ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ, ʦʩʦʙʝʥʥʦ 
ʥʘ ʠʥʞʝʥʝʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʜʛʦʪʦʚʢʠ, ʪʨʝʙʫʶʪ ʚʥʠʤʘʥʠʷ ʫʯʝʥʳʭ-
ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʧʨʘʢʪʠʢʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 
ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩ ʆɺɿ. 
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ʂʦʥʮʝʧʮʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ 
ʩʨʝʜʳ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
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 ʜʠʨʝʢʪʦʨ ɻʦʣʦʚʥʦʛʦ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 
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ɸʥʥʦʪʘʮʠʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʵʣʝ-

ʤʝʥʪʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʚʤʝʩʪʝ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʩʩʠ-

ʩʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ) ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʠ-

ʩʪʝʤʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ* ʫʥʠʚʝʨʩʠʪʝʪʘ, ʤʠʥʠʤʠʟʠʨʫʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠʥʚʘʣʠʜʦʚ-

ʩʪʫʜʝʥʪʦʚ ï ʩʫʙʲʝʢʪʦʚ ʠʥʢʣʶʟʠʚʥʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ 

ʦʧʳʪʝ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʡ ʩʨʝʜʳ, ʚʘʞʥʳʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩ ʦʛʨʘʥʠ-

ʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʢʣʶʟʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʵʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ, ʨʝʘʙʠʣʠʪʘʮʠʷ ʠʥʚʘʣʠʜʦʚ, ʦʙʫʯʝʥʠʝ. 
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Abstract. New generation technical means of rehabilitation with elements of ar-

tificial intelligence (together with a wide range of assistive technologies) allow 

their users to carry out system integration into the electronic information educa-

tional environment of the university, minimizing the natural limitations of disa-

bled students - subjects of inclusive higher education. 

The article uses the experience of Bauman Moscow State Technical University 

to propose the concept of an electronic educational and rehabilitation environ-

ment for inclusive education. The features of this environment that are important 

for students with disabilities are analyzed. 

Keywords: inclusive education, electronic educational environment, rehabilita-

tion of disabled people, training. 

 

 

ɺʚʝʜʝʥʠʝ 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

(ʕʀʆʉ) ʪʝʭʥʦʣʦʛʠʠ (ʤʝʪʦʜʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ) ʩʦʟʜʘʶʪ ʜʣʷ ʩʪʫ-

ʜʝʥʪʦʚ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

(ʩʧʝʮʠʬʠʯʝʩʢʠʭ) ʣʠʯʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʠ ʦʩʚʦʝʥʠʠ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ 

ʥʘʙʦʨʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʩʦ-

ʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʩʧʝʰʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʠʥʢʣʶʟʠʚʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɺ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʛʜʝ ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʛʣʫʭʠʭ ʩʪʫ-

ʜʝʥʪʦʚ ʙʳʣʦ ʥʘʯʘʪʦ ʚ 1934 ʛʦʜʫ, ʥʘʢʦʧʣʝʥ ʫʥʠʢʘʣʴʥʳʡ ʚ ʩʠʩʪʝʤʝ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʚʳʩʰʝʡ ʰʢʦʣʳ ʦʧʳʪ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʯʠʩ-

ʣʘ ʠʥʚʘʣʠʜʦʚ ʧʦ ʩʣʫʭʫ. ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʜʘʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʙʘʟʦʚʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʦʩʪʘʚʘʣʠʩʴ ʥʘʣʠʯʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʘʜʝʢʚʘʪʥʦʩʪʴ ʢ ʨʘʟ-

ʣʠʯʥʳʤ ʥʦʟʦʣʦʛʠʷʤ (ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʩʥʠʞʝʥʠʷ ʟʨʝʥʠʷ ʠ ʜʨʫʛʠʤ ʚʠʜʘʤ, ʥʝ ʪʨʝʙʫʶʱʠʤ ʧʦʩʪʦʷʥʥʦʡ ʧʦʤʦʱʠ ʜʨʫ-

ʛʠʭ ʣʠʮ), ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʩʥʦʚʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʇʦʵʪʦʤʫ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʦʙʲʝʜʠʥʷʶʱʘʷ ʕʀʆʉ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜ-

ʩʪʚʘ ʨʝʘʙʠʣʠʪʘʮʠʠ çɻ ʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʘʷ ʩʨʝʜʘè 

(ʕʆʈʉ) ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʩʦʟʜʘʝʪʩʷ ʚ ʄɻʊʋ ʠʤ. 

ʅ.ʕ. ɹʘʫʤʘʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʫ ʨʘʙʦʪʫ ʦʨʛʘʥʠʟʫʝʪ ʠ ʧʨʦʚʦʜʠʪ ʩʪʨʫʢ-

ʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻʋʀʄʎ ï ɻʦʣʦʚʥʦʡ ʫʯʝʙʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ʠʥʚʘʣʠʜʦʚ).  
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ʅʘʟʥʘʯʝʥʠʝ ʕʆʈʉ 

ʕʆʈʉ ʜʦʣʞʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʝʨʝʚʦʜʫ ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʚʘʣʠʜʦʚ ʚ 

ʋʥʠʚʝʨʩʠʪʝʪʝ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʣʝʤʝʥʪʘʤ ʢʦʥʮʝʧʮʠʠ 

ʩʤʝʰʘʥʥʦʛʦ (ʘʫʜʠʪʦʨʥʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘʟʥʘʯʝʥʠʝ ʕʆʈʉ ï ʧʦʜʥʷʪʴ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʠ ʦʙʲʝʜʠʥʠʪʴ ʚ ʝʜʠ-

ʥʦʝ ʮʝʣʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʫʶ ʩʨʝʜʳ 

ɻʋʀʄʎ. 

 

ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʕʆʈʉ 

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʕʆʈʉ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʨʠʥʮʠʧʳ [1], ʧʨʝʜʣʦʞʝʥʥʳʝ ʜʣʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʜʣʷ ʠʥʚʘʣʠʜʦʚ ʮʠʬʨʦʚʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʕʆʈ).  

ɼʦ ʘʥʘʣʠʟʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʠʝʨʘʨʭʠʠ ʧʦ ʟʘʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ, ʧʝʨʝʯʠʩ-

ʣʠʤ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʕʆʈʉ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ: 

ɸʜʘʧʪʠʚʥʦʩʪʴ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ 

ɼʦʩʪʫʧʥʦʩʪʴ 

ɿʘʱʠʱʝʥʥʦʩʪʴ 

ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ  

ʂʘʯʝʩʪʚʝʥʥʦʩʪʴ 

ʂʦʤʧʣʝʢʩʥʦʩʪʴ  

ʆʪʢʨʳʪʦʩʪʴ 

ʉʠʩʪʝʤʥʦʩʪʴ 

ʇʨʠʥʮʠʧ ʘʜʘʧʪʠʚʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʕʆʈʉ ʙʫʜʝʪ ʧʨʠʛʦʜʥʘ ʠ ʧʦʣʝʟ-

ʥʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦʛʠʷʤʠ ʠʥʚʘʣʠʜʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ 

ʠʤʝʶʱʫʶʩʷ ʜʦʣʛʦʣʝʪʥʶʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ɻʋʀʄʎ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫ-

ʤʘʥʘ ʥʘ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ, ʫʯʝʪ 

ʵʪʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ. ɻʋʀʄʎ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴ 

ʥʘʚʳʢʠ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʠʥʮʠʧ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠ ̫ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʭʥʠ-

ʯʝʩʢʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʕʆʈʉ ʜʦʣʞʥʦ [2]:  

- ʠʩʢʣʶʯʘʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠ ʚʢʣʶʯʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʨʠʩʢʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʧʝʨʝʛʨʫʟʢʠ; 

- ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʜʘʧʪʘʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʜʠʟʘʡʥ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʣʘʙʦʚʠʜʷʱʠʭ, ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʠ ʜʨ.).  

ʇʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢ ʨʝʩʫʨʩʘʤ ʕʆʈʉ ʩʪʫʜʝʥʪʳ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ɻʋʀʄʎ ʠ ʋʥʠʚʝʨʩʠʪʝʪʘ ʙʫʜʫʪ ʠʤʝʪʴ ʜʦʩʪʫʧ 

ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʩ ʣʶʙʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɸ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʫʯʝʙʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʕʆʈʉ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʩʪʫʜʝʥʪʘʤ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʩʦʜʝʨʞʘ-
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ʪʝʣʴʥʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʩʦʧʨʦʚʦʞ-

ʜʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɻʋʀʄʎ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʕʆʈ.  

ʇʨʠʥʮʠʧ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʕʆʈʉ ʠʩʢʣʶʯʝʥʦ ʥʝʩʘʥʢʮʠ-

ʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠ ʚʢʣʶʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʥʝʛʘʪʠʚ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʫʜʝʥʪʘ ʩ ʠʥʚʘʣʠʜ-

ʥʦʩʪʴʶ. 

ʇʨʠʥʮʠʧ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʨʘʱʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ʚʦʧʨʦʩʦʤ ʠʣʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʚ ʕʆʈʉ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʪʢʣʠ-

ʢʦʤ ʠ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʝʡ 

ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʨʝʩʫʨʩʦʤ. 

ʇʨʠʥʮʠʧ ʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʕʆʈʉ ʤʘʪʝ-

ʨʠʘʣʳ ʙʫʜʫʪ ʦʪʚʝʯʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʥʘʙʦʨʫ ʪʨʝʙʦʚʘʥʠʡ, ʫʪʚʝʨʞʜʘʝʤʦʤʫ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɻʋʀʄʎ. 

ʇʨʠʥʮʠʧ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʕʆʈʉ ʤʘʪʝʨʠ-

ʘʣʳ ʙʫʜʫʪ ʧʨʝʜʥʘʟʥʘʯʘʪʴʩʷ ʜʣʷ: 

- ʩʦʜʝʡʩʪʚʠʷ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʩ ʠʥʚʘʣʠʜʥʦ-

ʩʪʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʴʥʤr ʧʨʦʮʝʜʫʨʘʤ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ ʋʥʠʚʝʨʩʠʪʝʪ ʠ ʩʦʧʨʦʚʦʞʜʝ-

ʥʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʥʘ ʵʪʘʧʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ; 

- ʩʦʧʨʦʚʦʞʜʝʥʠ ̫ʦʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ-ʠʥʚʘʣʠʜʘʤʠ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ, ʪʘʢ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʮʝʣʦʤ. 

ʇʨʠʥʮʠʧ ʦʪʢʨʳʪʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʕʆʈʉ ʙʫʜʝʪ ʙʝʩʧʣʘʪʥʦ ʜʦʩʪʫʧ-

ʥʘ ʥʝ ʪʦʣʴʢʦ ʩʪʫʜʝʥʪʘʤ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ɻʋʀʄʎ, ʥʦ ʪʘʢ-

ʞʝ ʠ ʣʶʙʦʤʫ ʩʪʫʜʝʥʪʫ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ 

ʚ ʨʘʟʚʠʪʠʠ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʕʆʈʉ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʨʘʟ-

ʜʝʣʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʢʘʢ ʨʦʣʝʡ ʠ ʬʫʥʢʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʠ 

ʥʘʟʥʘʯʝʥʠʝ, ʠ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʛʦ ʧʦ-

ʠʩʢʘ. 

 

ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʚ ʕʆʈʉ ɻʋʀʄʎ  

ʧʦ ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʘʜʘʧʪʘʮʠʠ ʮʠʬʨʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ 

(ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ), ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʩʪʫʜʝʥʪʦʚ (ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ), ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩ-

ʧʨʠʷʪʠʷ ʠʤʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʜʠʟʘʡʥ) ʠ ʤʝʞʣʠʯʥʦʩʪ-

ʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʬʠʟʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʦʚʣʘʜʝʥʠʝ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪ-

ʥʦʩʪʴʶ) [3]. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʜʦʣʞʥ rʙʳʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʥʦʨʤʠʨʦʚʘʥʳ ʜʣʷ ʦʙʣʝʛʯʝ-

ʥʠʷ ʫʩʚʦʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ ʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ (ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ). 
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ɺʘʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʠ ʣʦʛʠʯʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ. ʋʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʨʘʟʜʝʣʫ ʨʘʙʦʯʝʡ 

ʧʨʦʛʨʘʤʤʳ ʢʦʥʢʨʝʪʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʢʦʨʦʪʢʠʭ ʧʨʝʜ-

ʣʦʞʝʥʠʡ ʠ ʧʨʦʩʪʳʭ ʥʘʛʣʷʜʥʳʭ ʩʭʝʤ.  

ɺʦ ʚʚʝʜʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʩʥʦʚʘʪʴ ʚʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʨʘʟʜʝʣʘ, 

ʦʙʲʷʩʥʠʚ ʝʛʦ ʩʚʷʟʴ ʩ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʨʘʟʜʝʣʘʤʠ ʠ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʜʠʩ-

ʮʠʧʣʠʥʳ.  

ɺ ʢʦʥʮʝ ʨʘʟʜʝʣʘ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʠʩʦʢ ʥʦʚʳʭ ʪʝʨʤʠʥʦʚ ʠ ʠʭ ʦʧʨʝʜʝʣʝ-

ʥʠʝ. 

ɺʩʝ ʨʝʯʝʚʳʝ ʚʠʜʝʦʬʨʘʛʤʝʥʪʳ ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʪʝʢʩʪʦʚʳʤ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ, ʩʫʙʪʠʪʨʘʤʠ ʠʣʠ ʦʢʥʦʤ ʩʫʨʜʦʧʝʨʝʚʦʜʘ.  

 

ʅʘʧʨʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʨʝʜʳ  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʣʫʭʦʚʳʭ ʘʧʧʘʨʘʪʘʭ ʠ ʢʦʭʣʝʘʨʥʳʭ ʠʤ-

ʧʣʘʥʪʘʪʘʭ ʨʝʘʣʠʟʦʚʘʥʳ [4] ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʬʫʥʢʮʠʷʤʠ ʩʣʫʭʦʚʳʭ ʩʠʩʪʝʤ ʵʣʝʤʝʥʪʘʤʠ ʩʠ-

ʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʜʨ.  

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʵʪʦʡ ʪʝʭʥʠʢʠ ʢ ʮʠʬʨʦʚʦʤʫ ʤʠʨʫ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ï ʫʞʝ ʩʦʟʜʘʥʳ ʩʣʫʭʦʚʳʝ ʘʧʧʘʨʘʪʳ ʠ ʘʢʩʝʩʩʫʘʨʳ, ʧʨʝʜʣʘ-

ʛʘʶʱʠʝ ʩʚʷʟʴ ʥʘ ʦʩʥʦʚʝ Bluetooth ʩʦ ʩʤʘʨʪʬʦʥʘʤʠ ʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʥʘʧʨʷ-

ʤʫʶ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʠʥʠʘʪʶʨʥʳʭ ʫʩʪʨʦʡʩʪʚ.  

ʉʣʠʷʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʘʩʩʠʩʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʜʝʪ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ, 

ʢʘʢ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʊʉʈ, ʪʘʢ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʩʣʫʭʦʨʝʯʝʚʳʭ 

ʥʘʚʳʢʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʥʠʤʘʥʠʷ ʩʤʳʩʣʘ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʆʥʠ ʙʫʜʫʪ ʦʭʚʘʪʳʚʘʪ ɹʦʙʣʘʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʪʨʫ-

ʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʴʶ ʠ ʩ ʧʦʜʜʝʨʞʢʦʡ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘ-

ʟʘ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʜʣʷ ʣʶʜʝʡ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʷʚʣʷʪʁʩʷ ʚʘʞʥʝʡʰʠʤ ʘʩ-

ʧʝʢʪʦʤ ʠʭ ʫʩʧʝʰʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ʇʨʠʤʝʨʦʤ ʫʞʝ ʩʝʡʯʘʩ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʥʪʝʛʨʠʨʫʝʤʳʝ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʣʠʯʥʳʝ FM-ʫʩʪʨʦʡʩʪʚʘ (ʚ ʪ.ʯ. ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ 

Roger Phonak), ʧʨʝʦʜʦʣʝʚʘʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ (ʨʘʩʩʪʦʷʥʠʝ, ʰʫʤ, 

ʨʝʚʝʨʙʝʨʘʮʠʷ), ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʚʦʩʧʨʠʷʪʠʶ ʚʝʨʙʘʣʴʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ (ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ) ʩʪʫʜʝʥʪʘʤʠ ʩ ʥʘʨʫʰʝʥʥʳʤ ʩʣʫʭʦʤ.  

ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʣʫʯʰʝʥʠʝ ʧʦʥʠʤʘʥʠʷ ʨʝʯʠ ʚ ʫʯʝʙʥʳʭ 

ʘʫʜʠʪʦʨʠʷʭ ʠ ʩʥʠʞʘʶʪ ʢʦʛʥʠʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʫ ʣʶʜʝʡ ʩ ʩʝʥʩʦʨʥʳʤ ʜʝʬʠ-

ʮʠʪʦʤ (ʧʦ ʩʣʫʭʫ ʠ/ʠʣʠ ʧʦ ʟʨʝʥʠʶ); ʦʥʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʩʦʟʜʘ-

ʥʠʠ ʙʝʟʙʘʨʴʝʨʥʦʡ ʩʨʝʜʳ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʨʝʜʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ: 

- ʪʨʝʙʦʚʘʥʠʷ ʩʦʙʣʶʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ (ʮʠʬʨʦʚʦʡ) ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʪʨʝʙʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ï ʦʩʚʦʝʥʠʝ ʙʘʟʦʚʳʭ ʥʘʚʳʢʦʚ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʮʠʬʨʦʚʳʭ ʚʠʜʝʦ, ʘʫʜʠʦ ʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. 



 
 

198 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ  

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ  

ʅʘʧʨʘʚʣʝʥʠʷʤʠ ʘʜʘʧʪʘʮʠʠ, ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʠ 

ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʫʯʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷ-

ʪʠʷ ʩʪʫʜʝʥʪʘʤʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [5]: 

- ʧʦʩʪʦʷʥʥʘ ̫ʧʝʨʝʛʨʫʟʢʘ ʟʨʠʪʝʣʴʥʦʛʦ ʠ ʩʣʫʭʦʚʦʛʦ ʘʥʘʣʠʟʘʪʦʨʦʚ ʩʪʫ-

ʜʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʠʩʪʦʱʝʥʠʶ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ;  

- ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʨʝʯʴʶ ʩʪʫʜʝʥʪʘʤʠ ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʩʣʫʭʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʪʨʫʜʥʦʩʪʷʤ ʚ ʥʘʢʦʧʣʝʥʠʠ ʪʝʨʤʠʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʙʘʟʳ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ, ʚ ʨʘʩʰʠʨʝʥʠʠ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ.  

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʦʩ-

ʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʩʪʫʜʝʥʪʦʚ (ʩ ʛʣʫʭʦʪʦʡ ʠ/ʠʣʠ ʩ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʣʫʭʦʚʳʤ ʚʦʩʧʨʠʷʪʠʝʤ) 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʟʨʠʪʝʣʴʥʳʡ ʠʣʠ ʩʣʫʭʦ-ʟʨʠʪʝʣʴʥʳʡ ʢʘʥʘʣ, 

ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʘʥʘʣʠʟ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʤʝʪʦʜʦʤ ʩʦʦʪʥʝʩʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʫʩʚʦʝʥʥʳʤ ʨʘʥʝʝ.  

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘ-

ʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʦʛʫʪ ʙʳʪʴ [5]:  

- ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʧʨʠʝʤ  rʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʚʦʩʧʨʠʷʪʠʷ, ʦʙʨʘʙʦʪʢʠ, ʟʘʧʦʤʠʥʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʬʬʝʢʪʘ ʥʦʚʠʟʥʳ, ʢʦʥʪʨʘʩʪʘ; ʩʤʝʥʳ ʩʦʜʝʨʞʘʥʠʷ, ʘʢ-

ʪʠʚʥʦʩʪʝʡ, ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ çlearningè ʠ çe-

learningè, ʠ ʜʨ. 

- ʊʨʝʥʠʨʦʚʢʘ ʫʯʝʙʥʦʛʦ ʥʘʚʳʢʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʘʢ ʧʦ-

ʚʪʦʨʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ ʜʣʷ ʧʦʚʪʦʨʝʥʠʷ. 

- ʄʝʪʦʜʠʯʝʩʢʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʚ ʦʙʫʯʝʥʠʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʩ ʧʦʤʦʱʴʶ ʘʩʩʠʩʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʩʫʙ-

ʪʠʪʨʠʨʦʚʘʥʠʝ ʠʣʠ ʦʢʥʦ ʩʫʨʜʦʧʝʨʝʚʦʜʘ ʜʣʷ ʥʝʪʝʢʩʪʦʚʦʛʦ ʢʦʥʪʝʥʪʘ.  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ ʩʪʫʜʝʥʪʘʤʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ ʧʦʣʝʟʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʦʙʫʯʝʥʠʷ ʟʘ ʩʯʝʪ: 

ɸ) ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʜʣʷ ʫʯʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʪ-

ʜʝʣʴʥʦʛʦ ʩʪʫʜʝʥʪʘ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ, ʢʘʢ ʚʦʟʚʨʘʪ 

ʢ ʠʟʫʯʝʥʥʳʤ ʪʝʤʘʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʱʘʪʴʩʷ ʢ ʧʨʦʡʜʝʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ [5]; 

ɹ) ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝʥʠʷ. 

ɺ ʩʣʫʯʘʝ (ɸ) ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʜʣʷ ʜʘʥʥʦʡ ʢʘ-
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ʪʝʛʦʨʠʠ ʩʪʫʜʝʥʪʦʚ ʚʘʞʥʘ ʘʢʪʫʘʣʠʟʘʮʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ 

ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʠʥ-

ʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʘʜʘʧʪʘʮʠʷ ʜʣʷ ʥʝʝ ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʪʘʢ ʠ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ ʩʦʟʜʘʶʪ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ 

ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʳʭ (ʩʧʝʮʠʬʠʯʝʩʢʠʭ) 

ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʠ ʦʩʚʦʝʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥ-

ʪʝʥʪʘ.  

ɺ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ: ʘʜʘʧʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ, ʜʦ-

ʩʪʫʧʥʦʩʪʴ, ʟʘʱʠʱʝʥʥʦʩʪʴ, ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʝʥʥʦʩʪʴ, ʢʦʤʧʣʝʢʩ-

ʥʦʩʪʴ, ʦʪʢʨʳʪʦʩʪʴ, ʩʠʩʪʝʤʥʦʩʪʴ. ʆʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʩʪʫʜʝʥʪʘʤʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ: 

- ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʦʡ ʧʝʨʝ-

ʛʨʫʟʢʠ ʟʨʠʪʝʣʴʥʦʛʦ ʠ ʩʣʫʭʦʚʦʛʦ ʘʥʘʣʠʟʘʪʦʨʦʚ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ 

ʠ ʢ ʠʩʪʦʱʝʥʠʶ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ;  

- ʪʨʫʜʥʦʩʪʠ ʚ ʥʘʢʦʧʣʝʥʠʠ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʠʟʫʯʘʝʤʳʭ ʜʠʩ-

ʮʠʧʣʠʥ, ʚ ʨʘʩʰʠʨʝʥʠʠ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ.  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ 

ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʘʥʘʣʠʟ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʤʝʪʦʜʦʤ ʩʦʦʪʥʝʩʝ-

ʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʫʩʚʦʝʥʥʳʤ ʨʘʥʝʝ.  
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Keywords: research activity, research work, motivation, student. 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ ʥʦʚʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ 

ʚʳʟʦʚʳ, ʢʦʪʦʨʳʝ ʚʩʪʘʶʪ ʧʝʨʝʜ ʈʦʩʩʠʝʡ, ʚʳʜʚʠʛʘʶʪ ʥʦʚʳʝ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. ʕʪʠ ʪʨʝ-

ʙʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʣʘʜʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʲʝʤʦʤ ʟʥʘ-

ʥʠʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʠ ʫʤʝʥʠʷ-

ʤʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʟʥʘʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʪʝʧʝʥʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʙʘ-
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ʟʠʨʫʶʱʝʡʩʷ ʥʘ ʫʤʝʥʠʠ ʚʝʩʪʠ ʩʠʩʪʝʤʥʳʡ ʧʦʠʩʢ ʨʘʟʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʦʙʣʝʤ ʠ ʥʘʚʳʢʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. ʉʪʘʥʦʚʠʪʩʷ ʷʩ-

ʥʦ, ʯʪʦ ʫʩʧʝʰʥʘʷ ʘʜʘʧʪʘʮʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ ʢ ʪʘʢʠʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʙʫʜʝʪ ʚʦʟʤʦʞʥʘ, ʝʩʣʠ ʫʞʝ ʚ ʝʛʦ ʩʪʝʥʘʭ ʩʪʫʜʝʥʪʳ ʙʫʜʫʪ ʦʨʛʘʥʠʯ-

ʥʦ ʩʦʯʝʪʘʪʴ ʫʯʝʙʫ ʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʦʡ. 

ʉʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʩʪʘʥʦʚʣʝʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠ-

ʩʪʘ, ʵʨʫʜʠʨʦʚʘʥʥʦʛʦ ʚ ʩʬʝʨʝ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝ-

ʩʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʫʯʝʥʠʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʦʡ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʩʷ ʚʦ ʤʥʦʛʠʭ ʚʫʟʘʭ ʩʪʨʘʥʳ. ʊʘʢʦʡ ʧʦʨʷʜʦʢ ʥʝ 

ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ ʫʩʚʦʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʠ ʦʨʠʝʥ-

ʪʠʨʫʝʪ ʠʭ ʚ ʚʦʟʤʦʞʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʠʣʦʞʝʥʠʷ ʵʪʠʭ ʟʥʘʥʠʡ, ʩʦʟʜʘʚʘʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʫʶ ʤʦʪʠʚʠʨʦʚʢʫ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ 

ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʕʪʦʪ ʬʘʢʪ ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʦʠʤ ʣʠʯ-

ʥʳʤ ʦʧʳʪʦʤ, ʘ ʪʘʢʞʝ ʦʧʳʪʦʤ ʢʦʣʣʝʛ, ʚʫʟʦʚʩʢʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʥʘʫʯʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʘʢʪʠʚʥʦ ʚʝʜʫʱʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʩʦ ʩʪʫ-

ʜʝʥʪʘʤʠ. ʂʩʪʘʪʠ, ʧʦʜʦʙʥʦʝ ʩʦʯʝʪʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷ-

ʶʪ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʙʦʣʴʰʠʥʩʪʚʘ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. 

ʆʙʱʥʦʩʪʴ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʦʧʨʝʜʝʣʷʝʪ ʠ ʝʜʠʥʩʪʚʦ ʧʫʪʝʡ 

ʠʭ ʨʝʰʝʥʠʷ. ɺ ʮʝʣʦʤ ʨʘʟʚʠʪʠʝ ʚʳʩʰʝʡ ʰʢʦʣʳ, ʪʘʢʞʝ ʢʘʢ ʠ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ 

ʠ çʥʘʫʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷè, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʧʦ ʣʠʥʠʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʨʦʩʪʘ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʫʯʝʙʥʦʛʦ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʮʝʩʩʦʚ. ɺʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʩʪʠʤʫʣʠ-

ʨʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʫʯʝʙʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʮʝʩʩʦʚ ï ʦʙʲ-

ʝʢʪʠʚʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʙʣʘʛʦʜʘʪʥʘʷ ʦʩʥʦʚʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ (ʅʀʈʉ) ï ʵʪʦ ʥʝʦʙʭʦ-

ʜʠʤʦʝ ʩʨʝʜʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʣʠʢʘ ʩʧʝʮʠʘʣʠʩʪʘ 

ʣʶʙʦʛʦ ʧʨʦʬʠʣʷ. ʋʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʚʦ ʚʩʝ ʙʦʣʴʰʝʡ ʤʝʨʝ 

ʚʳʩʪʫʧʘʝʪ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʠʭ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʴ-

ʥʳʭ ʠ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʫʯʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʩʦʟʜʘʝʪ ʠʤ 

ʧʨʦʩʪʦʨ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʭ ʩʢʣʦʥʥʦʩʪʝʡ ʠ ʠʥʪʝʨʝʩʦʚ. 

ɺʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦʛʦ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʫʯʘʩʪʠʷ ʚ ʥʘʫʯ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪ ʫʯʠʪʩʷ ʨʘʙʦʪʘʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʠ ʚ ʢʦʣʣʝʢʪʠ-

ʚʝ. ʕʪʘ ʧʦʚʩʝʜʥʝʚʥʘʷ ʨʘʙʦʪʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʫʯʠʪ 

ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚʳʜʝʣʷʪʴ ʛʣʘʚʥʦʝ ʚ ʨʘʙʦʪʝ, ʩʦʠʟʤʝʨʷʪʴ ʣʠʯʥʳʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʥʪʝʨʝʩʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʫʞʝ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʣʝʪ ʟʘʥʠʤʘʶʪʩʷ ʢʦʦʨʜʠ-

ʥʘʮʠʝʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʝʞʠ ʚ ʄʦʩ-

ʢʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʠ 

ʧʨʦʚʝʣʠ ʥʝʤʘʣʦ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʦʣʦʜʝʞʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ, ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ, ʫʥʠʚʝʨʩʠʪʝʪ-
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ʩʢʦʛʦ ʫʨʦʚʥʝʡ. ɽʩʪʝʩʪʚʝʥʥʦ, ʤʳ ʧʨʠʦʙʨʝʣʠ ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʤʦʣʦ-

ʜʝʞʥʳʤʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ ʙʶʨʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ, ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ, ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʧʦʜʦʙʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ, ʩʪʦʷʣʠ ʫ ʠʩʪʦʢʦʚ ʩʦʟʜʘʥʠʷ ʤʥʦʛʠʭ ʠʟ ʥʠʭ. ɿʘ 

ʵʪʦ ʚʨʝʤʷ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʝʩʷʪʢʠ ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʳʭ ʛʨʫʧʧ. 

ʉʪʫʜʝʥʯʝʩʢʘʷ ʢʦʤʘʥʜʘ çɻʠʜʨʦʥʘʚʪʠʢʘè, ʟʘʥʠʤʘʶʱʘʷʩʷ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʝʤ ʠ ʩʦʟʜʘʥʠʝʤ ʧʦʜʚʦʜʥʳʭ ʨʦʙʦʪʦʚ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʉʪʫ-

ʜʝʥʪʳ ï ʯʣʝʥʳ çɻʠʜʨʦʥʘʚʪʠʢʠè ʝʞʝʛʦʜʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʠʥʞʝʥʝʨʥʳʭ ʩʦʨʝʚ-

ʥʦʚʘʥʠʷʭ ʧʦʜʚʦʜʥʳʭ ʨʦʙʦʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʚ ʉʐɸ ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠ ʥʘʫʯʥʳʭ ʮʝʥʪʨʘʭ, ʚ ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʳʭ 

ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʙʘʩʩʝʡʥʘʭ ʠ ʢʨʫʧʥʳʭ ʚʦʜʦʝʤʘʭ. ʅʘʧʨʠʤʝʨ, ʦʯʝʨʝʜʥʘʷ ʧʦ-

ʝʟʜʢʘ ʚ ʉʐɸ (ʛ. ʉʠʵʪʣ, ʰʪʘʪ ɺʘʰʠʥʛʪʦʥ) ʩ 21 ʧʦ 23 ʠʶʥʷ 2017 ʛʦʜʘ ʧʨʠ-

ʥʝʩʣʘ ʙʘʫʤʘʥʩʢʦʡ ʢʦʤʘʥʜʝ ʚ ʛʣʘʚʥʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʨʝʚʥʦʚʘʥʠʠ ʩʪʫ-

ʜʝʥʯʝʩʢʠʭ ʧʦʜʚʦʜʥʳʭ ʨʦʙʦʪʦʚ ʧʦʙʝʜʫ ʚ ʥʦʤʠʥʘʮʠʷʭ çʅʝʩʪʘʥʜʘʨʪʥʦʝ 

ʤʳʰʣʝʥʠʝè, çʕʣʝʛʘʥʪʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠè ʠ çʉʧʣʦʯʝʥʥʦʩʪʴ ʢʦʤʘʥʜʳè. 

ʂʦʤʘʥʜʘ çɻʠʜʨʦʥʘʚʪʠʢʘè ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ï ʦʜʥʘ ʠʟ ʜʚʫʭ ʨʦʩʩʠʡ-

ʩʢʠʭ ʢʦʤʘʥʜ, ʧʦʣʫʯʠʚʰʠʭ ʧʨʘʚʦ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʵʪʦʤ ʧʨʝʩʪʠʞʥʦʤ 

ʩʦʨʝʚʥʦʚʘʥʠʠ. ʂʘʞʜʳʡ ʛʦʜ ʦʨʛʘʥʠʟʘʪʦʨʳ MATEC (Marine Advanced 

Technology Education Center) ʧʨʝʜʣʘʛʘʶʪ ʫʯʘʩʪʥʠʢʘʤ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʟʘʜʘʯʠ, ʚʩʪʘʚʰʝʡ ʧʝʨʝʜ ʧʦʜʚʦʜʥʳʤ ʨʦʙʦʪʦʤ. ɿʘ 

ʯʝʪʳʨʝ ʛʦʜʘ ʩʚʦʝʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʦʝʢʪʝ ʙʘʫʤʘʥʮʳ ʫʞʝ ʣʠʢʚʠʜʠʨʦʚʘʣʠ ʧʦ-

ʩʣʝʜʩʪʚʠʷ ʠʟʚʝʨʞʝʥʠʷ ʧʦʜʚʦʜʥʦʛʦ ʚʫʣʢʘʥʘ, ʜʝʤʦʥʪʠʨʦʚʘʣʠ ʨʘʟʨʫʰʝʥʥʫʶ 

ʙʫʨʦʚʫʶ ʫʩʪʘʥʦʚʢʫ ʠ ʦʩʪʘʥʘʚʣʠʚʘʣʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʢʘʪʘʩʪʨʦʬʫ ʦʪ ʢʨʫʰʝ-

ʥʠʷ ʪʘʥʢʝʨʘ. ɿʘʜʘʯʘ ʧʦʩʣʝʜʥʝʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ ï ʤʦʥʪʘʞ ʠ ʧʦʜʢʣʶʯʝʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʚʦʜʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ.  

ʂʦʤʘʥʜʘ çʌʦʨʤʫʣʘ ʩʪʫʜʝʥʪ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘè, ʢʦʪʦʨʘʷ ʩʦ-

ʩʪʦʠʪ ʠʟ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ ʠ ʢʫʨʩʦʚ. ʂʦʤʘʥʜʘ ʦʙʲʝʜʠʥʝʥʘ ʦʙ-

ʱʝʡ ʮʝʣʴʶ ï ʩʦʟʜʘʥʠʝʤ ʘʚʪʦʤʦʙʠʣʷ. ʉʪʫʜʝʥʪʳ ʩʦʟʜʘʣʠ ʟʘ 5 ʣʝʪ ʯʝʪʳʨʝ ʘʚ-

ʪʦʤʦʙʠʣʷ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʢʦʥʢʫʨʩʘʭ, ʚʳʩʪʘʚʢʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʇʦ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʳ, ʠʟʛʦʪʦʚ-

ʣʝʥʳ ʩʦʪʥʠ ʜʝʪʘʣʝʡ. ʈʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʘʚʪʦʤʦʙʠʣʝʡ ʨʘʟʣʠʯʥʦʛʦ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʫ ʨʝʙʷʪ ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʳʭ ʠʜʝʡ. ɺ ʦʢʪʷʙʨʝ 2017 

ʛʦʜʘ ʢʦʤʘʥʜʘ çʌʦʨʤʫʣʘ ʩʪʫʜʝʥʪ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘè ʧʨʠʥʠʤʘʣʘ ʫʯʘ-

ʩʪʠʝ ʚ XIX  ɺʩʝʤʠʨʥʦʤ ʌʝʩʪʠʚʘʣʝ ʤʦʣʦʜʝʞʠ ʠ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʦʭʦ-

ʜʠʣ ʚ ʉʦʯʠ. ʏʣʝʥʳ ʢʦʤʘʥʜʳ ʧʨʠʝʭʘʣʠ ʥʘ ʌʝʩʪʠʚʘʣʴ ʥʘ ʩʧʦʨʪʠʚʥʦʤ ʤʦʣʦ-

ʜʝʞʥʦʤ ʨʦʜʩʪʝʨʝ ʂʨʳʤ, ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʨʦʝʥʥʦʤ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʦʤʧʦ-

ʥʝʥʪʥʦʡ ʙʘʟʝ ʚ ʩʪʝʥʘʭ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʳʧʫʩʢʥʠʢʦʚ, 

ʨʘʙʦʪʘʚʰʠʭ ʚ ʢʦʤʘʥʜʝ, ʧʨʦʜʦʣʞʘʶʪ ʪʨʫʜʠʪʴʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʘʚʪʦʤʦ-

ʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʘʭ  

ʉʪʫʜʝʥʯʝʩʢʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʬʠʟʠʢʠ (ʉʕʃʌ) ï 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʘʷ ʜʣʷ ʥʘʰʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʤʝʞʚʫʟʦʚʩʢʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. ʉʕʃʌ ʚʝʜʝʪ ʘʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʫʯ-

ʥʦʤ, ʥʦ ʠ ʚ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦ-
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ʩʪʴʶ ʉʕʃʌ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʝʝ ʢʦʥʪʠʥʛʝʥʪ ʩʦʩʪʘʚʣʷʶʪ ʩʪʫʜʝʥʪʳ 

ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ. ʆʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʭʦʜʷʪ ʚʝʩʴ ʮʠʢʣ ʨʘʙʦʪ ʥʘʜ ʧʨʦ-

ʝʢʪʦʤ, ʥʘʯʠʥʘʷ ʩ ʚʳʙʦʨʘ ʪʝʤʳ ʠ ʩʙʦʨʢʠ ʫʩʪʘʥʦʚʦʢ, ʠ ʟʘʢʘʥʯʠʚʘʷ ʦʙʨʘʙʦʪ-

ʢʦʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʪʫʜʝʥʪʳ ï ʯʣʝʥʳ ʉʕʃʌ ʧʦ-

ʣʫʯʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, ʫʛʣʫʙʣʝʥʥʳʝ ʟʥʘʥʠʷ ʧʦ ʪʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ ʨʘʟ-

ʜʝʣʘʤ ʬʠʟʠʢʠ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʧʨʦʛʨʘʤʤʫ ʦʙʱʝʡ ʬʠʟʠʢʠ ʜʣʷ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʚʫʟʦʚ. ʉʨʝʜʠ ʚʳʧʫʩʢʥʠʢʦʚ ʉʕʃʌ ï ʥʝʤʘʣʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ 

ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʥʦ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʢʘʬʝʜʨ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ, ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʩʪʨʘ-

ʥʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ.  
ʉʪʫʜʝʥʪʳ ʢʘʬʝʜʨʳ ʣʘʟʝʨʥʳʭ ʠ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʫʯʘʩʪ-

ʚʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʘʭ ʩ ɸʆ çʃʳʪʢʘʨʠʥʩʢʠʡ ʟʘʚʦʜ ʦʧʪʠ-
ʯʝʩʢʦʛʦ ʩʪʝʢʣʘè, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʤʥʦʛʦʧʨʦ-
ʬʠʣʴʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʦʧʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥʳ. ʉʪʫʜʝʥʪʳ 
ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʝʜʧʨʠ-
ʷʪʠʷ, ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʣʘʟʝʨʥʳʭ ʦʧʪʠʢʦ-
ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯ-
ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ. 
ʉʪʫʜʝʥʪʳ ʢʘʬʝʜʨʳ ʨʝʛʫʣʷʨʥʦ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʢʦʥʢʫʨʩʘʭ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʚʦʠ ʧʨʦʝʢʪʳ 
ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ, ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʚʳʩʪʘʚʢʘʭ.  

ɺ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʜʘʚʥʦ ʠ ʩ ʫʩʧʝʭʦʤ ʨʘʙʦʪʘʝʪ ʋʯʝʙʥʦ-
ʥʘʫʯʥʳʡ ʤʦʣʦʜʝʞʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʮʝʥʪʨ (ʄʂʎ). ɺ ʢʨʫʛ ʝʛʦ ʟʘʜʘʯ ʚʭʦʜʷʪ: 
ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʯʘʣʴʥʦʛʦ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʠ-
ʤʫʣʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʤʦʣʦʜʝʞʠ, ʧʨʦʧʘʛʘʥʜʘ ʜʦ-
ʩʪʠʞʝʥʠʡ ʢʦʩʤʦʥʘʚʪʠʢʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʩʚʷʟʝʡ ʩ ʘʥʘʣʦ-
ʛʠʯʥʳʤʠ ʤʦʣʦʜʝʞʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ɻʣʘʚʥʘʷ ʠʜʝʷ ʥʘʯʘʣʴʥʦʛʦ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ 
ʪʦʤ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʫʷ ʠ ʨʘʟʚʠʚʘʷ ʠʥʪʝʨʝʩ ʢ ʢʦʩʤʦʥʘʚʪʠʢʝ, ʧʨʠʚʣʝʯʴ ʤʦʣʦ-
ʜʝʞʴ ʢ ʫʛʣʫʙʣʝʥʥʦʤʫ ʠʟʫʯʝʥʠʶ ʪʦʯʥʳʭ ʥʘʫʢ ï ʬʠʟʠʢʝ, ʤʘʪʝʤʘʪʠʢʝ, ʠʥ-
ʬʦʨʤʘʪʠʢʝ ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-
ʛʦ ʫʨʦʚʥʷ ʚ ʩʪʨʘʥʝ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʄʂʎ ʠʤʝʝʪ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ï ʎʝʥʪʨ 
ʧʦʤʦʛʘʝʪ ʦʪʙʠʨʘʪʴ ʥʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ 
ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ, ʘ ʛʣʘʚʥʦʝ, ʫʚʣʝʯʝʥʥʳʭ ʢʦʩʤʦʥʘʚʪʠʢʦʡ ʰʢʦʣʴʥʠ-
ʢʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʝʛʦʜʥʷ, ʢʦʛʜʘ ʚ ʚʫʟʘʭ ʦʪʤʝʥʝʥ ʧʦʨʷʜʦʢ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʷ ʥʘ ʨʘʙʦʪʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʙʫʯʝʥʠʷ. 

ʄʦʣʦʜʝʞʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʮʝʥʪʨ ʫʩʧʝʰʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʠ ʩ ɺʩʝʨʦʩ-
ʩʠʡʩʢʠʤ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤ ʤʦʣʦʜʝʞʥʳʤ ʦʙʱʝʩʪʚʦʤ (ɺɸʂʆ) çʉʦʶʟè. ʏʘ-
ʩʪʦ ʟʘʥʷʪʠʷ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʧʨʦʭʦʜʷʪ ʚ ʧʦʜʤʦʩʢʦʚʥʦʤ ʎʝʥʪʨʝ ʫʧʨʘʚʣʝʥʠʷ 
ʧʦʣʝʪʘʤʠ, ʛʜʝ ʚ ʩʝʘʥʩʘʭ ʩʚʷʟʠ çʋʨʦʢʠ ʠʟ ʢʦʩʤʦʩʘè ʚʝʜʫʪ ʢʦʩʤʦʥʘʚʪʳ.  

ʄʂʎ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʤʝʨʳ, ʯʪʦʙʳ ʧʨʦʜʣʠʪʴ ʮʝʧʦʯʢʫ ʥʝʧʨʝʨʳʚʥʦʛʦ 
ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: ʰʢʦʣʘ - ʚʫʟ - ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺ ʧʦʩʣʝʜ-
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ʥʠʝ ʛʦʜʳ ʚ ʄɻʊʋ ʢʫʨʩ ʣʝʢʮʠʡ çʇʨʘʢʪʠʯʝʩʢʘʷ ʢʦʩʤʦʥʘʚʪʠʢʘè ʯʠʪʘʶʪ ʠʥ-
ʞʝʥʝʨʳ-ʢʦʩʤʦʥʘʚʪʳ ʠ ʚʝʜʫʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩ-
ʣʠ. ɺ ʧʘʤʷʪʠ ʨʝʙʷʪ ʦʩʪʘʥʫʪʩʷ ʧʦʩʝʱʝʥʠʷ ʎʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʘʤʠ, ʛʜʝ 
ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʚʦʧʨʦʩʳ ʠ ʥʘʭʦʜʷʱʠʤʩʷ ʥʘ 
ʩʪʘʥʮʠʠ çʄʠʨè ʢʦʩʤʦʥʘʚʪʘʤ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʄɻʊʋ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦʩʪʫʧʘʶʪ ʥʘ 
ʨʘʙʦʪʫ ʚ ʈʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʫʶ ʢʦʨʧʦʨʘʮʠʶ çʕʥʝʨʛʠʷè ʠʤʝʥʠ ʉ.ʇ. ʂʦʨʦ-
ʣʝʚʘ, ʫ ʥʠʭ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʘʩʪʴ ʚ ʦʪʨʷʜ ʢʦʩʤʦʥʘʚʪʦʚ, ʘ ʟʥʘ-
ʯʠʪ, ʤʝʯʪʘ ʧʦʣʝʪʝʪʴ ʚ ʢʦʩʤʦʩ ʩʪʘʥʦʚʠʪʩʷ ʨʝʘʣʥɹʦʡ. 

ʀʥʪʝʨʝʩʥʝʡʰʝʡ ʬʦʨʤʦʡ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶ ʩʪʘʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 
ʣʝʪʥʠʝ ʣʘʛʝʨʷ ʧʦ ʢʦʩʤʦʥʘʚʪʠʢʝ. ʀ ʟʜʝʩʴ ʎʝʥʪʨ ʥʘʭʦʜʠʪ ʧʦʥʠʤʘʥʠʝ ʠ ʧʦʜ-
ʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ ʤʥʦʛʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʪʘʢʠʭ, ʢʘʢ çʉʪʫ-
ʜʝʥʪʳ ʟʘ ʠʟʫʯʝʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè (SEDS), çɼʨʫ-
ʟʴʷ ʠ ʧʘʨʪʥʝʨʳ ʚ ʢʦʩʤʦʩʝè (FPSpace), ʬʨʘʥʮʫʟʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʦʙʱʝ-
ʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çCapespaceè ʠ ʜʨʫʛʠʝ.  

ɺ ʠʶʣʝ 2020 ʛʦʜʘ ʄʂʎ ʧʨʦʚʝʣ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʤʦʣʦʜʝʞʥʫʶ ʥʘʫʯ-
ʥʫʶ ʰʢʦʣʫ çʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʤʦʩʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè, ʢʦʪʦʨʘʷ ʧʨʦʚʦ-
ʜʠʪʩʷ ʝʞʝʛʦʜʥʦ, ʥʘʯʠʥʘʷ ʩ 1995 ʛʦʜʘ. ʀʟ-ʟʘ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ ʖʙʠ-
ʣʝʡʥʘʷ ʐʢʦʣʘ-ʩʝʤʠʥʘʨ ʧʨʦʰʣʘ ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪʝ. ʀʥʦʩʪʨʘʥʥʳʤʠ ʫʯʘʩʪ-
ʥʠʢʘʤʠ ʉʝʤʠʥʘʨʘ ʩʪʘʣʠ ʛʨʘʞʜʘʥʝ ʪʘʢʠʭ ʩʪʨʘʥ ʢʘʢ: ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʅʠ-
ʜʝʨʣʘʥʜʳ ʠ ʉʐɸ. ɺʦʟʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ ʪʘʢʞʝ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʦʯʝʥʴ ʰʠ-
ʨʦʢʦ: ʦʪ ʩʪʫʜʝʥʪʦʚ ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ ʜʦ ʧʨʦʬʝʩʩʦʨʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜ-
ʨʘʟʜʝʣʝʥʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʦʩʩʠʡʩʢʘʷ ʩʪʦʨʦʥʘ ʙʳʣʘ ʚ ʦʩ-
ʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʄɻʊʋ, ʭʦʪʷ ʚ ʨʘʙʦʪʝ 
ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʠ ʩʪʫʜʝʥʪʳ ʨʷʜʘ ʜʨʫʛʠʭ ʤʦʩʢʦʚʩʢʠʭ ʚʫʟʦʚ. 

ʀʥʪʝʨʝʩʥʳʭ ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʄɻʊʋ ʠʤ. 
ʅ.ʕ. ɹʘʫʤʘʥʘ ʥʝʤʘʣʦ ʠ ʚʩʝ ʦʥʠ ʨʘʙʦʪʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ. ʄʦʥʠʪʦ-
ʨʠʥʛ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʦ-
ʢʘʟʳʚʘʝʪ ʫʜʠʚʠʪʝʣʴʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ï ʝʞʝʛʦʜʥʦ ʦʪ 85 % ʜʦ 95 % ʚʳ-
ʧʫʩʢʥʠʢʦʚ, ʠʟ ʯʠʩʣʘ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʚʰʠʭʩʷ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʢʘ-
ʬʝʜʨʘʭ ʠʣʠ ʚ ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʳʭ ʢʨʫʞʢʘʭ, ʩʝʢʮʠʷʭ, ʣʘʙʦʨʘʪʦʨʠʷʭ, ʪʨʫ-
ʜʦʫʩʪʨʘʠʚʘʶʪʩʷ ʠ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʶʪ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʕʪʦ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ 
ʦ ʮʠʬʨʘʭ. ʅʦ ʝʩʪʴ ʝʱʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ.  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʟʳʚʳ ʦ ʚʳʧʫʩʢʥʠʢʘʭ-ʙʘʫʤʘʥʮʘʭ, 
ʟʘʥʠʤʘʚʰʠʭʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʦʡ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ, 
ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ ʨʦʩ-
ʩʠʡʩʢʠʭ ʛʦʩʢʦʨʧʦʨʘʮʠʡ, ʯʘʩʪʥʳʭ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 
ʨʘʟʣʠʯʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʨʦʩʩʠʡʩʢʠʭ ʛʦʩʫʯʨʝʞʜʝʥʠʡ ʠ ʜʨ., ʛʦʚʦ-
ʨʷʪ ʦʙ ʠʭ ʚʳʩʦʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʘʤʦʩʪʦʪ̫ʝʣʴʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʝ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʜʨʫʛʠʭ ʚʝʜʫʱʠʭ ʚʫʟʘʭ, ʧʦʢʘʟʳʚʘʶʪ, 
ʯʪʦ ʩʠʪʫʘʮʠʷ ʩ ʚʳʧʫʩʢʥʠʢʘʤʠ, ʟʘʥʠʤʘʚʰʠʤʠʩʷ ʚ ʛʦʜʳ ʦʙʫʯʝʥʠʷ ʥʘʫʢʦʡ, 
ʘʥʘʣʦʛʠʯʥʘ ʥʘh ʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ.  

ɹʝʩʧʦʢʦʠʪ ʦʜʥʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ï ʥʝʤʘʣʦ ʚʳʧʫʩʢʥʠʢʦʚ ʄɻʊʋ ʠʤ. 
ʅ.ʕ. ɹʘʫʤʘʥʘ ʠ ʜʨʫʛʠʭ ʚʝʜʫʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʩʪʨʘʥʳ ʫʝʟʞʘʶʪ ʚ ɽʚ-
ʨʦʧʫ, ʉʐɸ, ʂʘʥʘʜʫ ʠ ʖʞʥʫʶ ɸʤʝʨʠʢʫ, ʥʘʭʦʜʷʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʳ-
ʚʘʪʴ ʩʚʦʠ ʥʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ ʟʘ ʨʫʙʝʞʦʤ. ʀ ʪʦʣʴʢʦ ʨʝʘʣʴʥʘʷ, ʚʩʝʩʪʦʨʦʥʥʷʷ 
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ʧʦʜʜʝʨʞʢʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ 
ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛʣʘʚ ʨʝʛʠʦʥʦʚ ʈʌ, ʚʫʟʦʚ, 
ʧʨʝʜʧʨʠʷʪʠʡ, ʅʀʀ ʤʦʞʝʪ ʦʩʪʘʥʦʚʠʪʴ ʦʪʪʦʢ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ ʟʘ ʧʨʝʜʝʣʳ ʩʪʨʘʥʳ. 

ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʧʦʩʪʦʷʥʥʦ ʠ ʨʝʚʥʦʩʪʥʦ ʩʣʝʜʷʪ ʟʘ ʢʘʨʴʝʨʦʡ ʪʝʭ ʚʳ-
ʧʫʩʢʥʠʢʦʚ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʢʦʪʦʨʳʝ ʛʣʫʙʦʢʦ ʧʦʛʨʫʟʠʣʠʩʴ ʚ ʥʘʫʢʫ ʩʦ ʩʪʫʜʝʥ-
ʯʝʩʢʠʭ ʣʝʪ. ʀ ʧʦʩʣʝʜʥʠʡ, ʩʦʚʩʝʤ ʩʚʝʞʠʡ ʫʩʧʝʭ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ɹʘʫʤʘʥʢʠ 
ʧʦʨʘʜʦʚʘʣ ʚʩʝʭ: ʧʨʝʤʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʛ. ʄʦʩʢʚʳ ʟʘ 2020 ʛʦʜ ʫʜʦʩʪʦʝʥʳ 
ʂʨʶʯʢʦʚ ʅʠʢʠʪʘ ʠ ʗʢʦʚʣʝʚ ɽʛʦʨ ʟʘ ʨʘʙʦʪʫ: çʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʷʚ-
ʣʝʥʠʡ ʚ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʡ ʤʷʛʢʦʡ ʤʘʪʝʨʠʠ ʩ ʫʧʨʘʚʣʷʝʤʳʤ ʤʝʞʯʘʩʪʠʯʥʳʤ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤè. ɸ ʢʦʛʜʘ-ʪʦ ʦʥʠ ʩʜʝʣʘʣʠ ʧʝʨʚʳʝ ʰʘʛʠ ʚ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʩʚʦʠʭ ʢʘʬʝʜʨ. ʆʙʘ, ʥʝʟʘ-
ʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʚʦʠ ʧʝʨʚʳʝ ʥʘʫʯʥʳʝ ʧʨʦʝʢʪʳ ʥʘ ʢʦʥ-
ʢʫʨʩʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 
ʥʘʫʯʥʦʡ ʚʳʩʪʘʚʢʝ çʇʦʣʠʪʝʭʥʠʢʘè, ʢʦʪʦʨʘʷ ʚʦʪ ʫʞʝ 15 ʣʝʪ ʧʨʦʭʦʜʠʪ ʚ 
ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ʀʤʝʥʥʦ ʥʘ ɺʳʩʪʘʚʢʝ ʦʥʠ ʚʩʪʨʝʪʠʣʠʩʴ, ʧʦʥʷʣʠ, 
ʯʪʦ ʠʭ ʥʘʫʯʥʳʝ ʠʥʪʝʨʝʩʳ ʩʦʚʧʘʜʘʶʪ ʠ ʩʦʟʜʘʣʠ ʩʚʦʡ ʥʝʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ 
ʢʦʣʣʝʢʪʠʚ. ʀ ʧʦʜʦʙʥʳʭ ʠʩʪʦʨʠʡ ʩ ʫʩʧʝʰʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʤʦʞʥʦ ʧʨʠʚʝ-
ʩʪʠ ʥʝʤʘʣʦ.  

ʀ ʚ ʟʘʢʣʶʯʝʥʠʝ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ, ʙʝʟ-
ʫʩʣʦʚʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʪʠʤʫʣʠʨʫ-
ʝʪ ʚʳʜʚʠʞʝʥʠʝ ʥʦʚʳʭ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, 
ʩʦʭʨʘʥʝʥʠ ʁʠ ʧʨʠʫʤʥʦʞʝʥʠ ʁʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-
ʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ; ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 
ʚ ʢʘʞʜʦʤ ʚʫʟʝ: 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʩʷʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʷʚʣʷʶʱʠʭ ʠʥʪʝ-
ʨʝʩ ʢ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 
ʦʙʫʯʝʥʠʷ;  

ʩʦʟʜʘʚʘʪʴ ʩʪʫʜʝʥʯʝʩʢʠʝ ʥʘʫʯʥʳʝ ʢʦʣʣʝʢʪʠʚʳ ʩ ʫʯʝʪʦʤ ʥʘʫʯʥʳʭ ʠʥʪʝ-
ʨʝʩʦʚ, ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʥʘʢʣʦʥʥʦʩʪʝʡ ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ;  

ʚʩʝʤʝʨʥʦ ʧʦʦʱʨʷʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʦ-
ʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʙʘʟʫ ʜʣʷ ʪʚʦʨʯʝ-
ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʯʝʩʪʚʘ. 
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ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ XXI  ʚʝʢʘ: 

ʬʝʥʦʤʝʥ ʠ ʵʬʬʝʢʪ ʧʘʥʜʝʤʠʠ 

 
ɸ.ɺ. ʗʤʠʥʩʢʠʡ, 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʚʪʦʨʩʢʦʡ ʰʢʦʣʳ PEBW BMSTU ʄʦʩʢʦʚʩʢʦʛʦ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅ.ʕ. ɹʘʫʤʘʥʘ  

(ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ), ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʘʷ ʨʦʣʴ ʞʠʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʧʣʘʥʦʚʦʡ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ. ʈʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʧʫʪʠ ʠ ʩʨʝʜʩʪʚʘ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʠʥʦʩʪʨʘʥ-

ʥʦʤʫ ʷʟʳʢʫ. ʆʧʠʩʳʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠ ʜʦʩʪʠʞʝʥʠʷ ʘʚʪʦʨʩʢʦʡ ʰʢʦʣʳ 

PEBW ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤ-

ʧʝʪʝʥʮʠʠ ʠʥʞʝʥʝʨʦʚ-ʤʝʥʝʜʞʝʨʦʚ ʚ ʩʨʝʜʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ 

ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʤʧʘʥʠʠ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʵʬʬʝʢʪ ʧʘʥʜʝʤʠʠ ʚʳʨʘʟʠʣʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʘʤʦʦʨʛʘʥʠ-

ʟʘʮʠʠ, ʢʘʯʝʩʪʚʫ ʜʠʩʪʘʥʮʠʦʥʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʥʬʦʨʤʘ-

ʪʠʚʥʦʡ ʪʦʯʥʦʩʪʠ ʨʝʯʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤ-

ʧʝʪʝʥʮʠʷ, ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ, ʠʥʞʝʥʝʨ-ʤʝʥʝʜʞʝʨ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ 

ʪʨʝʥʠʥʛ, ʧʘʥʜʝʤʠʷ. 
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Phenomenon and Pandemic Effect 
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Abstract. The article clearly shows the increasing role of live communication in 

the transition from a planned to a market economy. Effective ways and means of 

self-education in a foreign language are considered. The article describes the 

methodology and achievements of the author's school of PEBW of the Bauman 

Moscow State Technical University on the formation of the communicative com-

petence of engineers-managers in the environment of professional interests by 

modeling the activities of a virtual company. It is shown that the effect of the 

pandemic expresses in increasing requirements for self-organization, quality of 

remotely demonstrated materials, and informative accuracy of speech. 

Keywords: international communication, communicative competence, foreign 

language, engineer-manager, professional training, pandemic effect. 
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ɺ ʩʦʚʝʪʩʢʫʶ ʵʧʦʭʫ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ ʧʦʥʷʪʠʝ ʨʳʥʢʘ ʪʨʫʜʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʥʜʠʚʠʜʫʫʤʘ ʦʪʩʫʪʩʪʚʦʚʘʣʦ. 

ɺ ʵʢʦʥʦʤʠʢʝ ʛʣʘʚʝʥʩʪʚʦʚʘʣ ɻʦʩʧʣʘʥ, ʘ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ ʪʨʫʜʦʫʩʪʨʘʠʚʘ-

ʣʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ. çɾʝʣʝʟʥʳʡ ʟʘʥʘʚʝʩè ʠʩʢʣʶʯʘʣ ʞʠʚʳʝ ʢʦʤʤʫʥʠʢʘ-

ʮʠʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʜʣʷ ʘʙʩʦʣʶʪʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʘʞʜʘʥ ʉʉʉʈ. 

ʈʘʜʠʦʧʝʨʝʜʘʯʠ ʠ ʪʝʣʝʚʠʜʝʥʠʝ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʙʳʣʠ ʥʝʜʦʩʪʫʧʥʳ, 

ʬʠʣʴʤʳ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʧʫʩʢʘʣʠʩʴ ʚ ʧʨʦʢʘʪ ʪʦʣʴʢʦ ʜʫʙʣʠ-

ʨʦʚʘʥʥʳʝ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʠʥʦʩʪʨʘʥʥʘʷ ʛʘʟʝʪʘ ʙʨʠʪʘʥʩʢʠʭ ʢʦʤʤʫʥʠʩʪʦʚ ï 

çMorning Starè ï ʧʨʦʜʘʚʘʣʘʩʴ ʚ ʄʦʩʢʚʝ ʪʦʣʴʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʛʘʟʝʪʥʳʭ ʢʠ-

ʦʩʢʘʭ (ʮʝʥʘ ï 15 ʢʦʧ, ʮʝʥʪʨʘʣʴʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʛʘʟʝʪʳ ʩʪʦʠʣʠ ʪʦʛʜʘ 2-3 

ʢʦʧ). ʀʥʦʛʜʘ ʚʝʩʴ ʪʠʨʘʞ ʠʟʳʤʘʣʩʷ ʮʝʥʟʫʨʦʡ. ɺ ʃʠʯʥʦʤ ʣʠʩʪʢʝ ʧʦ ʫʯʝʪʫ 

ʢʘʜʨʦʚ ï ʦʩʥʦʚʥʦʤ ʜʦʢʫʤʝʥʪʝ ʧʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ, ʢʦʪʦʨʳʡ ʧʝʨʝʞʠʣ ʨʘʩ-

ʧʘʜ ʉʉʉʈ ʠ ʙʣʘʛʦʧʦʣʫʯʥʦ ʜʦʞʠʣ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ï ʩʦʭʨʘʥʠʣʘʩʴ ʛʨʘʬʘ ʦ 

ʟʥʘʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʛʜʝ ʚ ʧʦʜʩʪʨʦʯʥʠʢʝ ʧʨʝʜʣʘʛʘʣʠʩʴ ʚʘʨʠʘʥʪʳ 

ʦʪʚʝʪʘ ï çʯʠʪʘʝʪʝ ʠ ʧʝʨʝʚʦʜʠʪʝ ʩʦ ʩʣʦʚʘʨʝʤ, ʯʠʪʘʝʪʝ ʠ ʤʦʞʝʪʝ ʦʙʲʷʩʥʷʪʴʩʷ, 

ʚʣʘʜʝʝʪʝ ʩʚʦʙʦʜʥʦè. ɸʚʪʦʨ ʩʪʘʪʴʠ, ʚʳʧʫʩʢʥʠʢ ʘʥʛʣʠʡʩʢʦʡ ʩʧʝʮʰʢʦʣʳ ʥʝ 

ʧʨʠʧʦʤʠʥʘʝʪ ʩʣʫʯʘʷ, ʯʪʦʙʳ ʢʪʦ-ʪʦ ʚ ʪʫ ʵʧʦʭʫ ʫʢʘʟʘʣ ʚʪʦʨʦʡ ʠʣʠ ʪʨʝʪʠʡ ʚʘ-

ʨʠʘʥʪ ʦʪʚʝʪʘ. ʊʘʢʞʝ ʘʚʪʦʨʫ ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʜʚʘ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʯʝʣʦʚʝʢʫ, 

ʚʣʘʜʝʶʱʝʤʫ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ, ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʫʚʝʣʠʯʠʣʠ ʥʘ 10% 

(ʙʳʣʦ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ). ʂʦʥʝʯʥʦ, ʥʘʜʙʘʚʢʘ ʙʳʣʘ ʥʝ ʟʘ ʞʠʚʳʝ ʢʦʤʤʫʥʠʢʘ-

ʮʠʠ, ʘ ʟʘ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. 

ɺ XXI  ʚʝʢʝ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ ʨʘʜʠʢʘʣʴʥʦ. ʅʘʚʳʢʠ ʞʠʚʳʭ ʢʦʤʤʫ-

ʥʠʢʘʮʠʡ ʚʳʰʣʠ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ, ʦʩʪʘʚʠʚ ʧʦʟʘʜʠ 

ʧʨʠʦʨʠʪʝʪʳ ʵʧʦʭʠ ʩʦʮʠʘʣʠʟʤʘ. ʆʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʩʳʛʨʘʣ ʠ ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ï ʧʦʷʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʝʨʝʚʦʜʯʠʢʦʚ, ʯʪʦ ʦʙʝʩʮʝʥʠʣʦ ʪʨʫʜ 

ʧʠʩʴʤʝʥʥʳʭ ʧʝʨʝʚʦʜʯʠʢʦʚ. ɺ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ ʘʚʪʦʨ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʧʦ-

ʣʫʯʘʣ 10 ʜʦʣʣʘʨʦʚ ʉʐɸ ʟʘ ʧʝʨʝʚʦʜ ʫʩʣʦʚʥʦʡ ʠʟʜʘʪʝʣʴʩʢʦʡ ʩʪʨʘʥʠʮʳ (1800 

ʟʥʘʢʦʚ ʩ ʫʯʝʪʦʤ ʧʨʦʙʝʣʦʚ) ʢʘʢ ʚ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ, ʪʘʢ ʠ ʙʨʠʪʘʥʩʢʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʝʢʪʝ, ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʚ ʈʦʩʩʠʠ. ʉʝʛʦʜʥʷ çʢʨʘʩʥʘʷ ʮʝ-

ʥʘè ʧʝʨʝʚʦʜʘ ʧʠʩʴʤʝʥʥʦ ʫʧʘʣʘ ʨʘʟʘ ʚ ʪʨʠ, ʘ, ʝʩʣʠ ʫʯʝʩʪʴ ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ 

ʟʘ 25 ʣʝʪ, ʪʦ ʪʨʫʜ ʧʠʩʴʤʝʥʥʦʛʦ ʧʝʨʝʚʦʜʯʠʢʘ ʩʪʘʣ ʥʝʚʳʛʦʜʥʳʤ. ʊʠʧʠʯʥʘʷ 

ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʩʝʛʦʜʥʷ ï ʵʣʝʢʪʨʦʥʥʳʡ ʧʝʨʝʚʦʜ, ʟʘʪʝʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʞʝ ʚ ʞʫʨʥʘʣʘʭ ʢʘʪʝʛʦʨʠʠ Scopus ʚʩʪʨʝʯʘʶʪ-

ʩʷ ʢʘʟʫʩʥʳʝ ʩʣʫʯʘʠ. ɸʚʪʦʨ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʫʞʝ ʣʝʪ ʧʷʪʥʘʜʮʘʪʴ, ʢʘʢ ʧʝʨʝʩʪʘʣ 

ʟʘʥʠʤʘʪʴʩʷ ʧʝʨʝʚʦʜʘʤʠ. 

ɻʣʦʙʘʣʠʟʘʮʠʷ ʚ ʣʠʮʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʠʥʪʝ-

ʛʨʘʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ 

ʞʠʟʥʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʬʝʥʦʤʝʥ ʞʠʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ XXI  ʚʝʢʝ. ʂʦʥ-

ʪʨʘʩʪ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ʊʘʢ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩ-

ʫʜʘʨʩʪʚʘ ʷʟʳʢʦʤ ʥʝ ʚʣʘʜʝʣʠ, ʩʝʛʦʜʥʷ ʚ ʈʦʩʩʠʠ ï ʠʥʘʯʝ. ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʧʦ-

ʧʫʣʷʨʥʦʩʪʴ ʄ. ɻʦʨʙʘʯʝʚʘ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʝʛʦ ʙʦʡʢʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʚ ʙʨʠ-

ʪʘʥʩʢʦʤ ʧʘʨʣʘʤʝʥʪʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʊʝʣʝʚʝʜʫʱʠʝ ɼ. ʂʠʩʝʣʝʚ ʠ 

ʉ. ɹʨʠʣʝʚ ʧʨʝʢʨʘʩʥʦ ʚʣʘʜʝʶʪ ʠʥʦʩʪʨʘʥʥʳʤʠ ʷʟʳʢʘʤʠ. ʇʦ ʊɺ ʥʝʨʝʜʢʦ ʜʝ-

ʤʦʥʩʪʨʠʨʫʝʪʩʷ, ʢʘʢ ɹʨʠʣʝʚ ʙʦʡʢʦ ʙʝʨʝʪ ʠʥʪʝʨʚʴʶ ʫ ʧʝʨʚʳʭ ʣʠʮ ʠʥʦʩʪʨʘʥ-

ʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ɼʣʷ ʧʫʙʣʠʯʥʳʭ ʣʶʜʝʡ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʞʠʚʳʤ ʢʦʤʤʫʥʠʢʘ-
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ʮʠʷʤ ʩʪʘʥʦʚʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʥʦʨʤʦʡ. ʕʣʝʢʪʨʦʥʥʳʝ ʛʘʜʞʝʪʳ ʥʠʢʦʛʜʘ ʥʝ 

ʩʦʩʪʘʚʷʪ ʢʦʥʢʫʨʝʥʮʠʠ ʞʠʚʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ, ʠʙʦ ʥʝ ʟʘʧʦʣʥʷʪ ʥʠʰʫ ʛʠʙ-

ʢʦʩʪʠ, ʠʤʧʨʦʚʠʟʘʮʠʠ ʠ ʪʝʧʣʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʪʥʦh ʝʥʠʡ. 

ʏʝʣʦʚʝʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʥʝ çʞʠʚʝʪè, ʘ ʥʝʧʨʝʨʳʚʥʦ çʜʦʛʦʥʷʝʪè, 

ʜʝʬʠʮʠʪ ʚʨʝʤʝʥʠ ï ʨʝʘʣʴʥʦʩʪʴ ʜʣʷ ʚʩʝʭ. ʇʦʵʪʦʤʫ ʠʥʜʠʚʠʜʫʫʤʘ ʠʥʪʝʨʝʩʫʝʪ 

ʢʨʘʪʯʘʡʰʘʷ ʜʦʨʦʛʘ ʦʩʚʦʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ï ʷʟʳʢʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʤʫ-

ʥʠʢʘʮʠʡ. ɽʩʣʠ ʢʪʦ-ʪʦ ʩʢʘʞʝʪ, ʯʪʦ ʦʥʘ ʝʤʫ ʠʟʚʝʩʪʥʘ, ï ʵʪʦ ʰʘʨʣʘʪʘʥ ʠʣʠ 

ʢʦʤʤʝʨʩʘʥʪ. ɸ, ʝʩʣʠ ʝʱʝ ʜʦʙʘʚʠʪ, ʯʪʦ ʝʤʫ ʠʟʚʝʩʪʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʝʢ-

ʨʝʪʳ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʧʨʦʨʳʚʘ ʚ ʷʟʳʢʦʟʥʘʥʠʠ, ʩʣʝʜʫʝʪ ʦʩʪʝʨʝʛʘʪʴʩʷ. ʕʪʦ ï 

ʘʛʨʝʩʩʠʚʥʘʷ ʢʦʤʤʝʨʮʠʷ. 

ɺ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʪʨʝʪʴʝ ʜʝʩʷʪʠʣʝʪʠʝ ʜʝʡʩʪʚʫʝʪ ʘʚʪʦʨʩʢʘʷ 

ʰʢʦʣʘ çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʘʥʛʣʠʡʩʢʠʡ ʚ ʤʠʨʝ ʙʠʟʥʝʩʘè, PEBW BMSTU 

[1]. ʅʘʟʚʘʥʠʝ ʰʢʦʣʳ ï ʠʩʪʦʨʠʯʝʩʢʦʝ, ʚʦʟʤʦʞʥʦ, ʥʝ ʩʘʤʦʝ ʫʜʘʯʥʦʝ, ʥʦ, ʩʧʫ-

ʩʪʷ ʛʦʜʳ, ʝʛʦ ʥʠʢʪʦ ʥʝ ʩʦʙʠʨʘʝʪʩʷ ʤʝʥʷʪʴ. ʅʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʥʘʟʚʘʥʠʝ 

ʰʢʦʣʳ ʙʦʣʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʝ ʩʫʱʥʦʩʪʠ ï çProficient English in the Busi-

ness Worldè (PEBW, ï ʧʦ ʧʝʨʚʳʤ ʙʫʢʚʘʤ ʩʣʦʚ). ʉʣʦʚʦ çproficientè ʦʟʥʘʯʘʝʪ 

çʠʩʢʫʩʥʳʡ/ʦʧʳʪʥʳʡè. ɿʜʝʩʴ-ʪʦ ʠ ʚʩʷ ʠʥʪʨʠʛʘ. ʉʪʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʦʤ ʧʦ 

ʷʟʳʢʫ ï ʞʠʟʥʴ ʧʦʣʦʞʠʪʴ. ʋ ʣʶʜʝʡ, ʫ ʢʦʛʦ ʫʞʝ ʨʘʩʩʪʘʚʣʝʥʳ ʞʠʟʥʝʥʥʳʝ 

ʧʨʠʦʨʠʪʝʪʳ (ʩʪʫʜʝʥʪʳ ʪʦʞʝ ʚ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ), ʪʘʢʦʡ ʧʨʠʚʠʣʝʛʠʠ, ʪ.ʝ. ʚʨʝ-

ʤʝʥʠ, ʥʝʪ. ʇʦʪʦʤʫ ʠ ʢʦʥʮʦʚʢʘ ʥʘʟʚʘʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʢʫʜʘ ʦʙʨʘʱʝʥʦ ʵʪʦ 

çʠʩʢʫʩʩʪʚʦè. Business ʥʘ ʨʫʩʩʢʦʤ ï ʵʪʦ ʟʘʥʷʪʦʩʪʴ. ʌʘʢʪʠʯʝʩʢʠ ʰʢʦʣʘ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʘ ʥʘ ʚʩʝʭ, ʢʪʦ ʭʦʯʝʪ ʟʘʥʷʪʴʩʷ ʯʝʤ-ʪʦ ʩʝʨʴʝʟʥʳʤ, ʠ ʵʪʦ ʧʦʣʝ ï ʰʠ-

ʨʝ ʪʦʛʦ, ʯʪʦ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʦʧʨʝʜʝʣʷʝʪ ʟʘʠʤʩʪʚʦʚʘʥʥʦʝ ʩʣʦʚʦ çbusinessè. 

ʀʟ ʯʝʛʦ ʚʦʟʥʠʢʣʘ ʰʢʦʣʘ, ʠ ʢʪʦ ʜʘʣ ʧʨʘʚʦ ʨʘʩʩʫʞʜʘʪʴ ʧʦ ʪʝʤʝ? ɽʩʣʠ ʢʨʘʪʢʦ, 

ʰʢʦʣʘ PEBWï ʵʪʦ ʧʝʨʝʣʦʞʝʥʠʝ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʘʚʪʦʨʘ: ʫʯʝʙʘ ʚ ʩʧʝʮʰʢʦʣʝ, 

ʟʘʪʝʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʨʘʙʦʪʘ ʧʝʨʝʚʦʜʯʠʢʦʤ ʧʠʩʴʤʝʥʥʦ ʠ ʫʩʪʥʦ, 

ʅʀʈ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʙʫʯʝʥʠʝ ʠ ʟʘʪʝʤ ʨʘʙʦʪʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʝʢʪʘʭ, ʠ ʚʩʝ ʵʪʦ ʥʘ ʬʦʥʝ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʤ ʚ ɹʘʫʤʘʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɼʦʨʦʛʘ ʧʨʦʙ ʠ ʦʰʠʙʦʢ. ʊʘʢ ʚʦʪ, ʝʩʣʠ ʙʳ 

ʢʘʢʦʡ-ʪʦ ʠʤʧʨʝʩʩʠʦʥʠʩʪ ʠʟʦʙʨʘʟʠʣ ʧʦʨʪʨʝʪ ʘʚʪʦʨʘ ï ʵʪʦ ʙʳʣʦ ʙʳ ʣʠʮʦ ʚ 

ʩʠʥʷʢʘʭ ʠ ʨʫʢʠ ʧʦ ʣʦʢʦʪʴ ʚ ʩʩʘʜʠʥʘʭ. ɸʚʪʦʨ ʞʠʟʥʴ ʫʯʠʣ ʥʝ ʧʦ ʫʯʝʙʥʠʢʘʤ, 

ʚʨʝʤʷ ʪʘʢʦʝ ʙʳʣʦ, 90-ʝ... ɺʦʪ, ʚ ʠʪʦʛʝ ʠ ʨʦʜʠʣʩʷ ʢʫʨʩ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʨʝʥʠʥ-

ʛʘ ʜʣʷ ʤʦʣʦʜʝʞʠ, ʯʪʦʙʳ ʦʰʠʙʢʠ ʘʚʪʦʨʘ ʥʝ ʧʦʚʪʦʨʷʣʠ. ɺ ʩʫʱʥʦʩʪʠ, ʰʢʦʣʘ ï 

ʥʝ ʯʠʩʪʦ ʷʟʳʢʦʚʘʷ, ʘʥʛʣʠʡʩʢʠʡ ï ʣʠʰʴ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ, ʢʘʢ ʛʦʚʦʨʷʪ 

ʪʝʭʥʘʨʠ, ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʝ. ʐʢʦʣʘ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʘ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ (ʩʪʫʜʝʥʪʦʚ, ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚé), ʫ ʢʦʪʦʨʳʭ ʟʘ ʧʣʝʯʘʤʠ ʙʳʣ ʦʧʳʪ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ, ʠ ʩʪʦʠʪ ʟʘʜʘʯʘ 

ʦʙʥʦʚʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʡʜʝʥʥʦʝ ʨʘʥʝʝ ʠ ʧʦʣʫʯʠʪʴ ʠʤʧʫʣʴʩ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʰʢʦʣʘ PEBW ï ʦʯʝʨʝʜʥʦʡ ʚʘʨʠʘʥʪ ʟʘ-

ʚʣʝʯʴ ʢʣʠʝʥʪʘ ʩ ʜʝʥʴʛʘʤʠ. ʅʠʢʘʢ ʥʝʪ. ʐʢʦʣʘ ï ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ. ʂ ʤʝʩʪʫ 

ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʦʥʘ ʜʝʡʩʪʚʫʝʪ ʙʣʘʛʦʜʘʨʷ ʧʨʦʟʦʨʣʠʚʦʡ ʧʦʜʜʝʨʞʢʝ ʨʝʢʪʦʨʦʚ ï 

ʨʘʥʝʝ ʀ.ɹ. ʌʝʜʦʨʦʚʘ, ʘ ʧʦʩʣʝʜʥʠʝ ʦʜʠʥʥʘʜʮʘʪʴ ʣʝʪ ï ɸ.ɸ. ɸʣʝʢʩʘʥʜʨʦʚʘ. 

ʆʙʫʯʘʶʪʩʷ ʚ ʥʝʡ ʩʪʫʜʝʥʪʳ ʩ ʙʝʟʫʧʨʝʯʥʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʙʠʦʛʨʘʬʠʝʡ ʙʝʩ-

ʧʣʘʪʥʦ. ʊ.ʝ. ʪʝ, ʢʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʛ ʙʳ ʩʦʩʪʘʚʠʪʴ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʠʥʞʝ-
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ʥʝʨʥʫʶ ʵʣʠʪʫ, ʩʧʦʩʦʙʥʫʶ ʨʘʙʦʪʘʪʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. ʌʦʨʤʠʨʦ-

ʚʘʪʴ ʵʣʠʪʫ ʟʘ ʜʝʥʴʛʠ ï ʨʝʰʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʦʪʪʦʢ çʤʦʟʛʦʚè ʟʘ ʨʫʙʝʞ.  

ʂʘʩʘʪʝʣʴʥʦ ʷʟʳʢʘ. ʊʝʨʨʠʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʩʝʛʦʜʥʷ ï ʉʪʨʘʥʘ ʯʫ-

ʜʝʩ, ɸʣʠʩʘ çʦʪʜʳʭʘʝʪè. ʊʦʣʴʢʦ ʦʙʤʦʣʚʠʩʴ ʚ ʀʥʪʝʨʥʝʪ ʦ ʷʟʳʢʝ, ʢʦʥʪʝʢʩʪʥʘʷ 

ʨʝʢʣʘʤʘ ʟʘʚʘʣʠʪ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ, ʢʘʢ ʩʥʝʞʥʘʷ ʣʘʚʠʥʘ. ɽʩʪʴ 

ʪʨʠ ʚʠʜʘ ʨʦʜʩʪʚʝʥʥʳʭ ʟʘʥʷʪʠʡ ï ʤʫʟʳʢʘ, ʩʧʦʨʪ ʠ ʷʟʳʢ. ɽʩʣʠ ʢʪʦ-ʪʦ ʩʢʘʞʝʪ, 

ʯʪʦ, ʧʦʣʦʞʠʤ ʟʘ ʛʦʜ, ʧʦʜʛʦʪʦʚʠʪ ʯʝʣʦʚʝʢʘ ʜʦ ʫʨʦʚʥʷ, ʭʦʪʷ ʙʳ, ʜʠʧʣʦʤʘʥʪʘ 

ʢʦʥʢʫʨʩʘ ʠʤʝʥʠ ʏʘʡʢʦʚʩʢʦʛʦ, ʠʣʠ ʟʘ ʵʪʦʪ ʞʝ ʩʨʦʢ ʢ ʦʯʝʨʝʜʥʦʡ ʆʣʠʤʧʠʘʜʝ, 

ʥʘ ʙʨʦʥʟʫ, ʥʘʧʨʠʤʝʨ, ʵʪʦ ʚʳʟʦʚʝʪ ʪʦʣʴʢʦ ʫʣʳʙʢʫ. ʉ ʷʟʳʢʦʤ ï ʠʥʘʯʝ, ʠʥʳʝ 

ʰʢʦʣʳ/ʢʫʨʩʳ ʠ ʯʝʨʝʟ ʤʝʩʷʮ ʦʙʝʱʘʶʪ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʯʫʜʦ. ɼʘ, ʠʤʝʥʥʦ 

ʪʘʢ, ï ʯʠʪʘʡʪʝ ʦʙʲʷʚʣʝʥʠʷ ï ʚʳʫʯʘʪ ʩʘʤʠ ʠʣʠ ʨʫʢʘʤʠ ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ, ʥʘ 

ʨʦʜʠʥʝ ʠʣʠ ʩ ʧʨʦʞʠʚʘʥʠʝʤ ʚ ʩʝʤʴʝ ʥʦʩʠʪʝʣʝʡ, ʧʦ ʫʥʠʢʘʣʴʥʳʤ ʤʝʪʦʜʠʢʘʤ ʠ 

ʧʨ. ʉʫʱʝʩʪʚʫʶʪ ʰʢʦʣʳ ʜʣʷ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʨʦʩʪʦ ʪʘʢ. 

ʆʙʝʱʘʥʠʝ ʜʚʠʞʝʥʠʷ ʢ ʩʦʚʝʨʰʝʥʩʪʚʫ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʢʦʩʤʦʩʝ, ʢʘʞʜʘʷ ʰʢʦ-

ʣʘ ï ʤʠʨ ʙʝʟʛʨʘʥʠʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʤ ʦʙʠʣʠʠ ʟʘʤʘʥʯʠ-

ʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ çʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷè ʷʟʳʢʦʟʥʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ 

ʯʪʦ-ʪʦ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʃʝʪʦʤ 

2019 ʛʦʜʘ ʚ ʦʜʥʦʯʘʩʴʝ çʣʦʧʥʫ-

ʣʘè ʰʢʦʣʘ Speak Up, ʦʙ ʵʪʦʤ ʚ 

ʊɺ ʥʦʚʦʩʪʷʭ ʩʦʦʙʱʘʣʠ. ʊʘʢʦʡ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʄʄʄ, ʚ 

ʤʝʪʨʦ ʨʘʟʜʘʚʘʣʠ ʢʘʣʝʥʜʘʨʠʢʠ 

ʩʦ ʩʭʝʤʦʡ ʤʝʪʨʦ ʠ ʢʨʘʩʥʳʤʠ 

ʪʦʯʢʘʤʠ ʬʠʣʠʘʣʦʚ ʰʢʦʣʳ ʚ 

ʢʦʣʠʯʝʩʪʚʝ, ʩʦʠʟʤʝʨʠʤʦʤ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʘʥʮʠʡ ʤʝʪʨʦ 

(ʨʠʩ. 1). ɽʱʝ ʨʘʥʝʝ ʫʜʠʚʣʷʣʦ, 

ʛʜʝ ʩʪʦʣʴʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ-

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʦʪʳʩʢʘʣʠ ʠ 

ʧʨʠʚʣʝʢʣʠ ʢ ʨʘʙʦʪʝ?  

ɸʚʪʦʨ ʥʝ ʩʪʘʣ ʙʳ ʩʦʚʝʪʦʚʘʪʴ, ʯʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ ʷʟʳʢ ʠʟʫʯʘʝʪʩʷ ʩ ʥʫʣʷ, 

ʝʩʪʴ ʙʦʣʝʝ ʘʚʪʦʨʠʪʝʪʥʳʝ ʠ ʦʧʳʪʥʳʝ ʣʶʜʠ. ʐʢʦʣʘ PEBW ï ʥʝ ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦ ʷʟʳʢʫ. ʋ ʤʦʣʦʜʝʞʠ ʠ ʚʟʨʦʩʣʳʭ ʝʩʪʴ ʯʪʦ-ʪʦ 

ʟʘ ʧʣʝʯʘʤʠ ʧʦ ʷʟʳʢʫ, ʧʣʶʩ ʦʛʨʦʤʥʳʡ ʟʘʧʘʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʪʝʨʤʠʥʦʚ, 

ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ (ʠ ʜʨʫʛʠʭ ʷʟʳʢʦʚ). ɽʩʪʴ, ʢ ʩʦʞʘʣʝʥʠʶ, 

çʧʷʪʘʷ ʢʦʣʦʥʥʘè ï ʜʝʬʠʮʠʪ ʚʨʝʤʝʥʠ. ɿʘʜʘʯʘ ï ʙʳʩʪʨʦ ʦʞʠʚʠʪʴ ʨʘʥʝʝ ʠʟʫ-

ʯʝʥʥʦʝ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʨʘʟʚʠʪʴ ʜʘʣʝʝ. ʅʫ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, ʢʘʢ 

ʋʨʬʠʥ ɼʞʫʩ ʩ ʝʛʦ ʜʝʨʝʚʷʥʥʳʤʠ ʩʦʣʜʘʪʘʤʠ ï ʥʘʜʦ ʧʦʩʳʧʘʪʴ ʪʝʣʦ ʞʠʚʠ-

ʪʝʣʴʥʳʤ ʧʦʨʦʰʢʦʤ ʠ ʜʘʪʴ çʧʠʥʦʢè ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʩʘʤʦʨʘʟʚʠʪʠʶ. 

ɺʦʦʙʱʝ-ʪʦ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʟʨʦʩʣʳʭ, ʢʦʛʜʘ-ʪʦ ʠʟʫʯʘʚʰʠʭ ʷʟʳʢ, ʧʨʦ-

ʙʣʝʤʘ ʥʝ ʩ ʷʟʳʢʦʤ, ʘ ʩʪʨʘʭʦʤ ʦʪʢʨʳʪʴ ʨʦʪ, ʪ.ʝ. ʧʨʦʙʣʝʤʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ. 

ʅʳʥʝʰʥʝʝ ʧʦʢʦʣʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʟʘʛʥʘʥʦ ʚ ʣʘʙʠʨʠʥʪʳ multiple choice 

(ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʚʳʙʦʨʘ) ʠ, ʧʦɻ ʪʦʤʫ, ʩʪʘʚ ʩʪʫʜʝʥʪʘʤʠ, ʦʥʠ, ʯʫʪʴ ʯʪʦ, ʢʨʠʯʘʪ 

çʢʘʨʘʫʣ!è, çGoogle help!è ʠ ʧʨ. ʕʪʦ ʫʩʫʛʫʙʣʷʝʪ ʩʠʪʫʘʮʠʶ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ 

ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ, ʛʜʝ ʧʦʩʪʦʷʥʥʦ çʙʝʞʠʤ ʠ ʥʝ ʜʦʛʦʥʷʝʤè, 


