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ɾʀɿʅʔ ʀ ʊɺʆʈʏɽʉʊɺʆ ʅ. ʂ. ʂʈʋʇʉʂʆʁ 

 

ɹʨʝʫʩʦʚʘ ɺʠʢʪʦʨʠʷ ʉʝʨʛʝʝʚʥʘ 

ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʥʜʘʫʨʦʚʘ ʊʘʪʴʷʥʘ ʀʣʴʠʥʠʯʥʘ, 

ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʅ. ʂ. ʂʨʫʧʩʢʘʷ ʚʳʩʢʘʟʳʚʘʣʘʩʴ ʚ ʩʚʦʠʭ ʩʪʘʪʴʷʭ ʦ ʧʝʜʘʛʦʛʠʢʝ, ʯʪʦ ʚ ʜʝʡ-

ʩʪʚʠʷʭ ʚʩʷʢʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʘ: 

ʚʩʝ ʧʨʝʜʤʝʪʳ ʚ ʰʢʦʣʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ ʠ ʩ ʦʢʨʫ-

ʞʘʶʱʝʡ ʞʠʟʥʴʶ, ʚʝʜʴ ʙʝʟ ʵʪʦʛʦ ʥʝ ʧʦʣʫʯʠʪʩʷ ʚʦʩʧʠʪʘʪʴ ʜʦʩʪʦʡʥʳʭ ʛʨʘʞʜʘʥ 

ʩʚʦʝʡ ʩʪʨʘʥʳ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʧʦʣʝʟʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʦʩʧʠʪʘʥ-

ʥʠʢʦʚ, ʚʝʜʴ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ ʨʝʙʸʥʦʢ ʠʤʝʝʪ 

ʚʝʨʥʦʝ, ʥʝ ʨʘʟʤʳʪʦʝ ʚʠʜʝʥʠʝ ʤʠʨʘ ʠ ʦʙʱʝʩʪʚʘ, ʘ ʟʥʘʯʠʪ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʩʤʦʞʝʪ 

ʥʘʡʪʠ ʩʚʦʝ ʤʝʩʪʦ ʚ ʥʝʤ. [ʂʨʫʧʩʢʘʷ, 1919]. 

ʆʥʘ ʧʨʠʜʘʚʘʣʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʷʟʳʢʫ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʞʘʪʴ ʩʚʦʠʤ 

ʤʳʩʣʠ: çʀʪʘʢ, ʮʝʣʴ ʫʯʠʪʝʣʷ ð ʧʨʠʫʯʠʪʴ ʫʯʝʥʠʢʘ ʩʣʫʰʘʪʴ, ʩʣʝʜʠʪʴ ʟʘ ʣʦʛʠʯʝ-

ʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʤʳʩʣʠ ʜʨʫʛʦʛʦè [ʂʨʫʧʩʢʘʷ, 1923]. 

ʆʜʥʘʢʦ, ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʦʙʫʯʘʪʴ, ʥʦ ʪʘʢʞʝ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʠʭ 

ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʚ ʠʭ ʩʪʨʝʤʣʝʥʠʠ ʢ ʨʘʟʚʠʪʠʶ [ʂʨʫʧʩʢʘʷ, 1923]. 

ʅʘʜʝʞʜʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ʩʯʠʪʘʣʘ ʪʘʢʞʝ, ʯʪʦ ʜʝʪʠ ʥʝʧʨʝʤʝʥʥʦ ʜʦʣʞʥʳ 

ʙʳʪʴ ʚʦʚʣʝʯʝʥʳ ʚ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʮʠʫʤʘ, ʥʦ ʥʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦ. ʕʪʦʪ 

ʪʨʫʜ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʭ ʠʥʪʝʨʝʩʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʠ ʚʦʧʨʦʩ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʪʘʢʦʛʦ ʪʨʫʜʘ, ʧʦʜʜʝʨʞʘʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʥʝʤʫ ʫ ʫʯʝʥʠʢʦʚ ï ʝʩʪʴ ʦʯʝʨʝʜʥʘʷ ʟʘ-

ʜʘʯʘ ʧʝʜʘʛʦʛʘ [ʂʨʫʧʩʢʘʷ, 1928]. 
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ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʦʥʘ ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʣʘ ʚʦʩʧʠʪʘʥʠʝ ʢʦʣʣʝʢʪʠʚʠʟʤʘ ʚ ʫʯʝ-

ʥʠʢʘʭ: çɺʝʩʴ ʫʢʣʘʜ ʰʢʦʣʳ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʦʚ, ʯʪʦʙʳ ʦʥ ʜʘʚʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘ-

ʤʦʛʦ ʰʠʨʦʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʩʪʠʥʢʪʦʚ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚè 

[ʂʨʫʧʩʢʘʷ, 1928]. 

ʉʦʨʘʪʥʠʮʘ ɺ. ʀ. ʃʝʥʠʥʘ ʧʨʠʜʘʚʘʣʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʩʦʙʨʘʥʠʷʤ, ʚʝʜʴ ʥʘ 

ʥʠʭ ʚʦʩʧʠʪʘʥʥʠʢʠ ʤʦʛʣʠ ʚʳʨʘʟʠʪʴ ʩʚʦʝ ʤʥʝʥʠʝ. ʆʜʥʘʢʦ, ʩʦʙʨʘʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦ-

ʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢʦʛʜʘ ʪʦʛʦ ʠʩʢʨʝʥʥʝ ʞʝʣʘʶʪ ʫʯʝʥʠʢʠ, ʠ ʧʦ ʜʝʣʫ, ʯʪʦʙʳ ʥʝ ʜʦʧʫ-

ʩʪʠʪʴ çʧʫʩʪʳʭ ʩʣʦʚʦʧʨʝʥʠʡè [ʂʨʫʧʩʢʘʷ, 1921]. 

ʂʨʦʤʝ ʦʙʫʯʝʥʠʷ, ʧʝʜʘʛʦʛʫ ʩʣʝʜʫʝʪ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʩ ʥʘʩʝʣʝʥʠʝʤ, ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʪʝʩʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʰʢʦʣʳ ʩ ʨʦʜʠʪʝʣʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʤʥʝ-

ʥʠʶ ʅ. ʂ. ʂʨʫʧʩʢʦʡ ʰʢʦʣʘ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝ çʢʘʟʸʥʥʦʡè, ʥʦ ʦʙʱʝʩʪʚʝʥʥʦʡ [ʂʨʫʧ-

ʩʢʘ̫, 1927]. 

ʊʘʢʞʝ, ʧʦ ʤʥʝʥʠʶ ʅ. ʂ. ʂʨʫʧʩʢʦʡ, ʧʝʜʘʛʦʛ ʜʦʣʞʝʥ ʩʣʝʜʠʪʴ ʟʘ ʦʨʛʘʥʠʟʘ-

ʮʠʝʡ ʚʩʝʡ ʰʢʦʣʴʥʦʡ ʞʠʟʥʠ ʚʦʩʧʠʪʘʥʥʠʢʦʚ, ʫʯʠʪʴ ʠʭ ʩʘʤʠʭ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ [ʂʨʫʧʩʢʘʷ, 1922]. 

ʅʘʜʝʞʜʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ʫʚʝʨʷʣʘ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ï 

ʙʦʣʴʰʦʡ ʰʘʛ ʚ ʙʫʜʫʱʝʝ, ʚʝʜʴ ʵʪʦ ʧʦʤʦʞʝʪ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʡ ʜʨʫʞʙʝ, ʜʘ ʠ ʚ 

ʮʝʣʦʤ ʧʦʤʦʛʘʝʪ ʦʙʱʝʥʠʶ ʥʘʮʠʡ. ʆʜʥʘʢʦ, ʠʟʫʯʝʥʠʝ ʛʨʘʤʤʘʪʠʢʠ ʠ ʧʝʨʝʚʦʜʳ ʥʝ 

ʛʣʘʚʥʦʝ, ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʟʫʙʨʠʚʘʥʠʶ ʩʣʦʚ, ʥʦ ʥʝ ʫʯʘʪ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʥʘ ʠʥʦ-

ʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʧʦʥʠʤʘʪʴ ʤʳʩʣʴ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ: çʀʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʷʟʳʢʘ ʜʦʣʞʥʦ ʚʝʩʪʠʩʴ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʧʫʪʝʤ, ʧʫʪʝʤ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʛʦ ʘʩʩʦʮʠʠʨʦʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʩʣʦʚ ʩ ʧʨʝʜʤʝʪʘʤʠ ʠ ʷʚʣʝʥʠʷʤʠ, ʘ ʥʝ 

ʯʝʨʝʟ ʧʦʩʨʝʜʩʪʚʦ ʨʦʜʥʦʛʦ ʷʟʳʢʘè [ʂʨʫʧʩʢʘʷ, 1923]. 

çʋʤʝʪʴ ʢʦʨʨʝʩʧʦʥʜʠʨʦʚʘʪʴ ð ʦʜʥʘ ʠʟ ʦʙʷʟʘʥʥʦʩʪʝʡ ʫʯʠʪʝʣʷ. ʕʪʦʤʫ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʯʠʪʴ ʚ ʥʘʰʠʭ ʧʝʜʚʫʟʘʭ ʠ ʧʝʜʪʝʭʥʠʢʫʤʘʭè ð ʚʦʪ ʯʪʦ ʧʠʩʘʣʘ ʅ. ʂ. ʂʨʫʧ-

ʩʢʘʷ ʚ ʩʚʦʠʭ ʩʪʘʪʴʷʭ ʦ ʢʦʣʣʝʢʪʠʚʥʦʤ ʫʯʠʪʝʣʴʩʪʚʝ [ʂʨʫʧʩʢʘʷ, 1923]. 

ɹʫʜʫʱʠʝ ʫʯʠʪʝʣʷ ʧʨʠʚʣʝʢʘʣʠʩʴ ʩ ʩʘʤʦʛʦ ʩʪʫʜʝʥʯʝʩʪʚʘ ʢ ʧʦʣʠʪʧʨʦʩʚʝʪ ʨʘ-

ʙʦʪʝ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʠʟʫʯʘʣʠ ʪʦ, ʢʘʢ ʠʤ ʩʣʝʜʫʝʪ ʚ ʙʫʜʫʱʝʤ ʚʝʩʪʠ ʩʚʦʶ ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [ʂʨʫʧʩʢʘʷ, 1923]. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʩʣʝʜʦʚʘʣʦ ʧʝʨʝʛʨʫʧʧʠʨʦʚʘʪʴ ʚ 
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ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʫʯʠʪʝʣʷ ʤʦʛʣʠ ʩʦʙʠʨʘʪʴʩʷ ʚʤʝʩʪʝ, 

ʜʝʣʠʪʴʩʷ ʦʧʳʪʦʤ, ʫʩʪʨʘʠʚʘʪʴ ʩʦʙʨʘʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʫʜʝʥʪʳ ʪʘʢʞʝ 

ʧʦʣʫʯʘʣʠ ʙʳ ʦʪ ʥʠʭ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʛʦʪʦʚʷʩʴ ʢ ʙʫʜʫʱʝʡ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [ʂʨʫʧʩʢʘʷ, 1923]. 

ʅʘʜʝʞʜʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ʧʨʝʜʣʘʛʘʣʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʪʴ ʜʝʪʝʡ ʢ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʦʧʝʨʘʮʠʠ. ʆʥʘ ʩʯʠʪʘʣʘ ʝʝ ʧʦʣʝʟʥʳʤ ʚʦʩʧʠʪʘʪʝʣʴʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʪʘʢ ʢʘʢ ʚ ʢʦʦʧʝʨʘʮʠʠ ʜʝʪʠ ʫʯʘʪʩʷ ʩʪʨʦʠʪʴ ʢʦʣʣʝʢʪʠʚʠʟʤ, ʫʯʘʪʩʷ ʦʙ-

ʱʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʧʦʥʷʪʴ ʠʭ ʤʳʩʣʠ. ɼʘʣʴʥʝʡʰʘʷ ʩʪʫʧʝʥʴ ï ʩʦʨʝʚʥʦʚʘ-

ʥʠʝ ʢʨʫʞʢʦʚ-ʢʦʦʧʝʨʘʪʠʚʦʚ, ʚ ʢʦʪʦʨʦʤ ʜʝʪʠ ʪʘʢʞʝ ʥʘʫʯʘʪʩʷ ʦʮʝʥʠʚʘʪʴ ʩʚʦʶ ʠ ʯʫ-

ʞʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦʤʦʛʘʪʴ ʜʨʫʛ ʜʨʫʛʫ: çʆʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘ-

ʥʠʝ ʚ ʰʢʦʣʝ II ʩʪʫʧʝʥʠ ʜʦʣʞʥʦ ʧʨʝʩʣʝʜʦʚʘʪʴ ʮʝʣʴ ð ʚʦʩʧʠʪʘʥʠʝ ʠʟ ʨʝʙʷʪ ʢʦʣ-

ʣʝʢʪʠʚʠʩʪʦʚ, ʪ. ʝ. ʣʶʜʝʡ, ʫʤʝʶʱʠʭ ʧʦʜʭʦʜʠʪʴ ʢʦ ʚʩʷʢʦʤʫ ʚʦʧʨʦʩʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʮʝʣʦʛʦ, ʫʤʝʶʱʠʭ ʨʘʙʦʪʘʪʴ ʠ ʞʠʪʴ ʢʦʣʣʝʢʪʠʚʥʦ, ʚʦ ʚʩʝʤ ʧʦʤʦʛʘʪʴ ʜʨʫʛ ʜʨʫʛʫè 

[ʂʨʫʧʩʢʘʷ, 1928]. 

ɺ ʩʚʦʠʭ ʪʨʫʜʘʭ ʦʥʘ ʧʨʠʜʘʚʘʣʘ ʩʝʣʴʩʢʦʤʫ ʫʯʠʪʝʣʶ ʟʥʘʯʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʩʦ-

ʚʝʪʩʢʠʭ ʠʜʝʡ ʚ ʩʝʣʘʭ. ɺʦ ʤʥʦʛʠʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʪʦʛʦ ʚʨʝʤʝʥʠ 

ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʪʦʤ, ʩ ʢʘʢʠʤ ʫʚʘʞʝʥʠʝʤ ʚ ʪʦ ʚʨʝʤʷ ʦʪʥʦʩʠʣʠʩʴ ʩʝʣʴʩʢʠʝ ʩʝʤʴʠ 

ʢ ʫʯʠʪʝʣʷʤ. ʇʝʜʘʛʦʛʫ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʞʠʣʴʝ, ʜʦʩʪʦʡʥʫʶ ʟʘʨʧʣʘʪʫ ï ʂʨʫʧʩʢʘʷ ʧʦʜ-

ʜʝʨʞʠʚʘʣʘ ʪʝʩʥʝʡʰʫʶ ʩʚʷʟʴ ʩ ʫʯʠʪʝʣʴʩʪʚʦʤ ʠ ʚʩʷʯʝʩʢʠ ʩʦʜʝʡʩʪʚʦʚʘʣʘ ʝʛʦ ʬʠ-

ʥʘʥʩʦʚʦʤʫ ʙʣʘʛʦʧʦʣʫʯʠʶ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʠʟ-ʟʘ ʩʚʦʝʡ ʧʘʨʪʠʡʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʥʘ ʥʝ ʤʦʛʣʘ ʧʨʦʜʦʣ-

ʞʘʪʴ ʧʨʝʧʦʜʘʚʘʥʠʝ, ʥʦ ʅʘʜʝʞʜʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ʥʝʫʩʪʘʥʥʦ ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʜʝʣʘʭ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʧʦʜʜʝʨʞʠʚʘʣʘ ʩʚʷʟʴ ʩ ʫʯʠʪʝʣʷʤʠ, ʨʦʜʠʪʝʣʷʤʠ, ʧʠʦʥʝʨ-

ʩʢʠʤʠ ʠ ʢʦʤʩʦʤʦʣʴʩʢʠʤʠ ʦʪʨʷʜʘʤʠ, ʚʩʷʯʝʩʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʨʠʚʣʝʯʝʥʠʶ ʩʪʫ-

ʜʝʥʪʦʚ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. 

ʀʤʝʷ ʧʦʩʪʦʷʥʥʦ ʚ ʚʠʜʫ ʚʝʣʠʢʠʝ ʮʝʣʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʩʦʚʝʪʩʢʦʡ ʰʢʦ-

ʣʦʡ ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʦʡ ʧʘʨʪʠʝʡ, ʅʘʜʝʞʜʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ʧʨʠʟʳʚʘʣʘ ʫʯʠʪʝʣʝʡ 

ʠ ʫʯʘʱʠʭʩʷ ʥʝʫʩʪʘʥʥʦ ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʦʙʦʡ, ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʫʯʠʪʴʩʷ ʤʘʨʢʩʠʟʤʫ-

ʣʝʥʠʥʠʟʤʫ ʠ ʠʜʪʠ ʧʫʪʝʤ, ʫʢʘʟʘʥʥʳʤ ʃʝʥʠʥʳʤ. 

ʅ. ʂ. ʂʨʫʧʩʢʘʷ ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ ʧʨʠʜʘʚʘʣʘ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 
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ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʩʢʦʤʫ ʩʘʤʦʫʧʨʘʚʣʝʥʠʶ. ʆʥʘ ʩʯʠʪʘʣʘ, ʯʪʦ ʚʦ 

ʤʥʦʛʠʭ ʚʦʧʨʦʩʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʩʧʦʨʷʜʢʘ ʰʢʦʣʳ ʩʣʝʜʫʝʪ ʜʘʚʘʪʴ ʜʝʪʷʤ ʥʝʢʫʶ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ʂʦʥʝʯʥʦ, ʥʝʣʴʟʷ ʩʢʠʜʳʚʘʪʴ ʚʩʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʘ ʜʝʪʝʡ, ʥʦ 

ʫʯʠʪʝʣʴ ʥʝ ʜʦʣʞʝʥ ʜʘʚʠʪʴ ʠʭ ʩʚʦʠʤ ʘʚʪʦʨʠʪʝʪʦʤ ʠ ʥʘʚʷʟʳʚʘʪʴ ʯʪʦ-ʣʠʙʦ, ʣʠʰʴ 

ʤʷʛʢʦ ʥʘʧʨʘʚʣʷʪʴ ʚ ʩʪʦʨʦʥʫ ʥʫʞʥʦʛʦ ʧʫʪʠ. ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ 

ʥʫʞʥʳ ʣʶʜʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ, ʩʧʦʩʦʙʥʳʝ ʤʳʩʣʠʪʴ ʠ ʜʝʡʩʪʚʦʚʘʪʴ, ʩʦʟʜʘʚʘʪʴ ʥʦ-

ʚʦʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʩʪʘʨʘʥʠʷʤ ʵʪʦʛʦ ʧʨʝʢʨʘʩʥʦʛʦ ʧʝʜʘʛʦʛʘ ʚ ʥʘʰʠ 

ʜʥʠ ʰʢʦʣʴʥʠʢʠ ʧʨʠʚʣʝʢʘʶʪʩʷ ʢ ʤʥʦʞʝʩʪʚʫ ʰʢʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʠ ʦʜʠʥ 

ʧʨʘʟʜʥʠʢ ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʩʘʤʦʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʦʚ. ʇʨʠ ʞʝʣʘʥʠʠ ʰʢʦʣʴʥʠʢʠ 

ʤʦʛʫʪ ʚʝʩʪʠ ʨʘʟʣʠʯʥʳʝ ʩʪʝʥʜʳ ʩ ʥʦʚʦʩʪʷʤʠ, ʩʪʝʥʛʘʟʝʪʳ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɺʦ ʤʥʦʛʠʭ ʰʢʦʣʘʭ ʚ ʢʘʞʜʦʤ ʢʣʘʩʩʝ ʝʩʪʴ ʥʝʢʘʷ ʬʦʨʤʘ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ: ʢʣʘʩʩʦʤ ʚʤʝʩʪʝ ʩ ʧʝʜʘʛʦʛʦʤ ʠʟʙʠʨʘʝʪʩʷ ʩʪʘʨʦʩʪʘ, ʝʛʦ ʧʦʤʦʱʥʠʢ, ʯʝ-

ʣʦʚʝʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʪʚʦʨʯʝʩʪʚʦ ʠ ʩʘʤʦʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʝʣʦʚʝʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ 

ʟʘ ʩʧʦʨʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʋʯʝʥʠʢʠ ʪʘʢʞʝ ʚʧʨʘʚʝ ʧʨʦʚʦʜʠʪʴ ʩʦʙʨʘʥʠʷ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʪʨʘʜʠʮʠʦʥʥʳʡ çɼʝʥʴ ʉʘʤʦʫʧʨʘʚʣʝʥʠʷè - ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʜʝʥʴ ʚ ʛʦʜʫ, ʢʦʛʜʘ ʫʯʠʪʝʣʷ ʠ ʫʯʝʥʠʢʠ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ ï ʜʝʣʘʝʪʩʷ ʵʪʦ ʚ ʦʩʥʦʚ-

ʥʦʤ ʜʣʷ ʚʝʩʝʣʴʷ ʠ ʚ ʥʝʨʘʙʦʯʠʡ, ʧʨʘʟʜʥʠʯʥʳʡ ʜʝʥʴ (ɼʝʥʴ ʋʯʠʪʝʣʷ). ʋʯʠʪʝʣʷ ʥʘ 

ʞʠʚʦʤ ʧʨʠʤʝʨʝ ʧʦʢʘʟʳʚʘʶʪ ʜʝʪʷʤ, ʢʘʢ ʥʝʧʨʦʩʪʘ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ 

ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʧʦʩʪʫʧʢʠ ʜʝʪʝʡ ʚʳʛʣʷʜʷʪ ʩʦ ʩʪʦʨʦʥʳ ï ʦʥʠ ʚʝʩʝʣʷʪʩʷ, ʧʨʦʢʘʟʥʠ-

ʯʘʁʪ, ʩʙʝʛʘʶʪ ʩ ʫʨʦʢʦʚ. ʆʜʥʘʢʦ, ʢ ʫʧʨʘʚʣʝʥʠʶ ʰʢʦʣʳ ʜʦʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ 11 

ʢʣʘʩʩ (ʚ ʤʘʣʝʥʴʢʠʭ ʰʢʦʣʘʭ ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴʩʷ ʩ 9 ʧʦ 11 ʢʣʘʩʩʳ), ʦʩʪʘʣʴʥʳʝ 

ʢʣʘʩʩʳ ʪʘʢ ʠ ʦʩʪʘʶʪʩʷ ʫʯʝʥʠʢʘʤʠ ʠ ʬʦʨʤʘʣʴʥʦ ʧʨʦʜʦʣʞʘʶʪ ʫʯʠʪʴʩʷ. ɺʩʝ ʜʝʪʠ ʩ 

ʥʝʪʝʨʧʝʥʠʝʤ ʞʜʫʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʠ ʧʦʙʳʪʴ ʫʯʠʪʝʣʷʤʠ, ʥʦ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʨʘʟʦ-

ʯʘʨʦʚʳʚʘʶʪʩʷ ʠ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʵʪʦ ʥʝ ʪʘʢ ʧʨʦʩʪʦ. 

ɺ ʮʝʣʦʤ, ʵʪʦ ʚʩʷ ʩʘʤʦʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʜʦʩʪʫʧʥʘʷ ʜʝʪʷʤ. ʂ ʩʦ-

ʞʘʣʝʥʠʶ, ʠʟ ʰʢʦʣʴʥʦʡ ʞʠʟʥʠ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʪʘʢʠʝ ʥʦʚʦʚʚʝʜʝʥʠʷ ʅ. ʂ. ʂʨʫʧ-

ʩʢʦʡ, ʢʘʢ ʰʢʦʣʴʥʳʝ ʩʫʜʳ, ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʤʩʦʤʦʣʘ ʠ ʧʠʦʥʝʨʩʢʠʭ ʦʪʨʷʜʦʚ ʩʦ 

ʰʢʦʣʴʥʳʤ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝʤ: çʅ. ʂ. ʂʨʫʧʩʢʘʷ ʨʘʟʲʷʩʥʷʣʘ, ʯʪʦ ʜʝʪʩʢʦʝ 
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ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʚ ʰʢʦʣʴʥʦʤ ʢʦʣʣʝʢʪʠʚʝ ð ʵʪʦ çʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷè, ʘ ʧʠʦʥʝʨ-

ʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ð çʵʪʦ ʧʦʣʠʪʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʜʨʦʩʪʢʦʚè, ʜʝʡʩʪʚʫʶʱʘʷ 

ʥʘ ʦʩʥʦʚʝ ʩʚʦʝʛʦ ʫʩʪʘʚʘ, ʯʪʦ ʥʝʣʴʟʷ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʪʴ, ʘ ʪʘʢʞʝ ʦʪʦʞʜʝʩʪʚʣʷʪʴ 

ʠʭ.è ï ʩʦʙʩʪʚʝʥʥʦ ʠʩʯʝʟʣʠ ʠ ʢʦʤʩʦʤʦʣ ʠ ʧʠʦʥʝʨʩʢʠʝ ʦʪʨʷʜʳ. 

ʆʩʥʦʚʳ ʜʝʪʩʢʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʅʘʜʝʞʜʦʡ ʂʦʥʩʪʘʥʪʠ-

ʥʦʚʥʦʡ, ʠʩʧʦʣʴʟʦʚʘʣ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ʚʝʣʠʢʠʡ ʩʦʚʝʪʩʢʠʡ ʧʝʜʘʛʦʛ - ɸ. ʉ. ʄʘʢʘ-

ʨʝʥʢʦ. 

ʗ ʦʯʝʥʴ ʥʘʜʝʶʩʴ, ʯʪʦ ʪʨʫʜʳ ʅ. ʂ. ʂʨʫʧʩʢʦʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝʩʤʦʪʨʷʪ ʠ 

ʚʝʨʥʫʪ ʭʦʪʷ ʙʳ ʥʝʢʦʪʦʨʳʝ ʧʦʣʦʞʝʥʠʷ ʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ, ʧʦʪʦʤʫ ʢʘʢ ʝʸ ʠʜʝʠ ʥʦ-

ʩʠʣʠ ʨʘʟʚʠʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʠʯʝʤ ʨʘʟʚʠʚʘʶʱʠʡ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɽʸ ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʥʝ ʜʦʧʫʩʢʘʝʪ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʤʠʨ ʠ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʜʜʝʨʞʢʫ ʠ ʨʘʟʚʠʪʠʝ ʨʝʙʸʥʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʦʩʥʦʚʥʳʭ 

ʵʪʘʧʘʭ ʝʛʦ ʨʘʟʚʠʪʠʷ. 
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ʆɹʆʉʅʆɺɸʅʀɽ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɼɽʈɽɺʗʅʅʓʍ ɹʋʅ 

ɼʃʗ ʋʂʈɽʇʃɽʅʀʗ ɹɽʈɽɻʆɺ ɹɸʃʊʀʁʉʂʆɻʆ ʄʆʈʗ 

 

ɼʦʣʞʠʢʦʚ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɼʦʣʞʠʢʦʚʘ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʉʦʯʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʦʩʥʦʚʥʦʡ ʠ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʡ 

ʤʝʪʦʜ ʙʝʨʝʛʦʫʢʨʝʧʣʝʥʠʷ - ʩʦʭʨʘʥʝʥʠʝ ʧʣʷʞʘ, ʛʘʩʷʱʝʛʦ ʵʥʝʨʛʠʶ ʚʦʣʥ.  ɼʣʷ ʩʦʦʨʫ-

ʞʝʥʠʷ ʙʫʥ ʠ ʚʦʣʥʦʨʝʟʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʣʴʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʩʚʘʡ. 

ʄʘʪʝʨʠʘʣ ʩʚʘʡ - ʩʠʙʠʨʩʢʘʷ ʣʠʩʪʚʝʥʥʠʮʘ. 

The article discusses the main and most progressive method of coastalization - 

the preservation of the beach that extinguishes the energy of the waves. For the con-

struction of bun and wave -cutting, the use of whole wooden piles is provided. Pile 

material - Siberian larch.     

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʨʝʚʝʩʠʥʘ ʣʠʩʪʚʝʥʥʠʮʳ, ʧʦʙʝʨʝʞʴʝ, ʧʨʦʯʥʦʩʪʴ ʙʫʥ, ʚʳ-

ʱʝʣʘʯʠʚʘʥʠʝ, ʢʦʨʨʦʟʠʷ ʙʝʪʦʥʘ, ʟʘʙʠʚʥʳʝ ʩʚʘʠ 

Keywords: larch wood, coast, bun strength, leaching, concrete corrosion, clog-

ging piles 

ʈʝʟʫʣʴʪʘʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʨʷ ʥʘ ʧʦʙʝʨʝʞʴʝ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʫʜʘʯʥʦ ʩʢʣʘ-

ʜʳʚʘʝʪʩʷ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʅʘ ʧʨʠʤʝʨʝ ʧʦʙʝʨʝʞʴʷ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʨʠ-

ʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚ ʚʠʜʝ ʨʘʟʤʳʚʦʚ ʙʝʨʝʛʦʚ ʠ ʨʘʟʨʫʰʝʥʠʷ 

ʧʨʠʙʨʝʞʥʳʭ ʩʪʨʦʝʥʠʡ. 

ʅʘ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʤ ʤʦʨʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʚʦ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʭ ʰʪʦʨʤʦʚ ʙʦʣʝʝ 7 ʙʘʣʣʦʚ, ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ ʢʦʪʦʨʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 
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ʦʜʠʥ ʨʘʟ ʚ 2ï3 ʛʦʜʘ, ʨʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʦʚ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 6,0 ʤ ʚ ʛʦʜ. ɽʜʠʥʦʚʨʝ-

ʤʝʥʥʦ, ʚ ʦʪʜʝʣʴʥʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʰʪʦʨʤʘ, ʩʤʳʚʘʝʪʩʷ ʜʦ 6ï10 ʤʣʥ ʤ3 ʨʳʭʣʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʫʰʝʥʠʡ ʙʝʨʝʛʘ, ʯʘʩʪʴ ʟʜʘʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʙʝʨʝʛʫ, ʦʢʘʟʘʣʠʩʴ ʚ ʦʧʘʩʥʦʡ ʟʦʥʝ ï ʚʩʝʛʦ ʦʪ 4 ʜʦ 50 ʤ ʦʪ ʚʝʨʭʥʝʡ ʙʨʦʚʢʠ ʙʝʨʝʛʦ-

ʚʦʛʦ ʫʩʪʫʧʘ ʚ ʛʦʨʦʜʘʭ: ɿʝʣʝʥʦʛʨʘʜʩʢʝ, ʇʠʦʥʝʨʩʢʦʤ, ʉʚʝʪʣʦʛʦʨʩʢʝ, ʆʪʨʘʜʥʦʤ, ʧʦ-

ʩʝʣʢʘʭ ʌʠʣʠʥʦ, ʈʳʙʥʦʤ, ɼʦʥʩʢʦʤ [2]. 

ʆʩʥʦʚʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʤʝʪʦʜʦʤ ʙʝʨʝʛʦʫʢʨʝʧʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʦʭʨʘʥʝʥʠʝ ʧʣʷʞʘ ʢʘʢ ʚʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʙʝʨʝʞʴʷ, ʛʘʩʷʱʝʡ 

ʵʥʝʨʛʠʶ ʚʦʣʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʩʩʠʚʥʳʭ (ʚʦʣʥʦʦʪʙʦʡʥʳʝ ʩʪʝʥʳ) ʠ ʘʢʪʠʚʥʳʭ 

(ʙʫʥʳ, ʚʦʣʥʦʣʦʤʳ) ʤʝʪʦʜʦʚ ʙʝʨʝʛʦʟʘʱʠʪʳ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʙʝ-

ʨʝʛʦʚʫʶ ʟʦʥʫ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʭ ʧʣʷʞʝʡ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʪʘʢʠʭ ʧʣʷʞʝʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʣʠʰʴ ʧʨʠ ʨʝʛʫ-

ʣʷʨʥʦʤ ʧʦʜʧʠʪʳʚʘʥʠʠ ʠʭ ʥʘʥʦʩʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʝ ʙʫʥ [3].  

ɹʫʥʳ ʤʦʨʩʢʠʝ ð ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫ-

ʞʝʥʠʷ ʜʣʷ ʟʘʱʠʪʳ ʘʢʚʘʪʦʨʠʠ ʧʣʷʞʘ. ɻʨʝʙʝʥʴ ʙʫʥ ʜʦʣʞʝʥ ʚʳʩʪʫʧʘʪʴ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ. ɺʦʣʥʳ, ʥʝʩʫʱʠʝ ʥʘʥʦʩʳ, ʧʝʨʝʢʘʪʳʚʘʷʩʴ ʯʝʨʝʟ ʙʫʥʳ, ʪʝʨʷʶʪ ʩʠʣʫ ʠ ʩʢʦ-

ʨʦʩʪʴ ʠ ʦʪʣʘʛʘʶʪ ʧʝʩʦʢ ʠ ʛʘʣʴʢʫ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʙʫʥʘʤʠ, ʥʘʨʘʱʠʚʘʷ ʧʣʷʞ [4]. 

ɺ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [5], ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʙʫʥ ʠ ʚʦʣʥʦʨʝʟʦʚ, ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʣʴʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʩʚʘʡ. ʄʘʪʝʨʠʘʣ ʩʚʘʡ - ʩʠʙʠʨʩʢʘʷ 

ʣʠʩʪʚʝʥʥʠʮʘ. ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ - ʩʝʤʝʡʩʪʚʦ ʩʦʩʥʦʚʳʭ. ɺʳʩʦʪʘ ʜʝʨʝʚʴʝʚ ʜʦ-

ʩʪʠʛʘʝʪ 45 ʤ. ɿʘʚʦʟʷʪ ʙʨʝʚʥʘ ʠʟ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʨʝʚʝʩʠʥʘ ʩʠʙʠʨʩʢʦʡ ʣʠʩʪʚʝʥʥʠʮʳ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʦʡʢʦ-

ʩʪʠ ʢ ʛʥʠʝʥʠʶ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ ʣʠʩʪʚʝʥʥʠʮʳ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ 

ʙʦʣʴʰʝ ʩʪʦʡʢʦʩʪʠ ʩʦʩʥʳ.  

ʉʪʦʡʢʦʩʪʴ ʢ ʨʘʟʨʫʰʝʥʠʶ ʣʠʩʪʚʝʥʥʠʮʳ ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʦʩʦ-

ʙʦʤʫ ʩʦʩʪʘʚʫ ʩʤʦʣʳ, ʚʳʩʦʢʦʡ ʩʤʦʣʠʩʪʦʩʪʠ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʠ ʣʠʩʪʚʝʥʥʠʮʳ ð ɻ ʪʦ ʩʚʘʠ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʦʠʪ ɺʝʥʝʮʠʷ, ʩʜʝʣʘʥʥʳʝ ʠʤʝʥʥʦ 

ʠʟ ʵʪʦʛʦ ʜʝʨʝʚʘ. ʆʥʠ ʩʪʦʷʪ ʚ ʚʦʜʝ ʠ ʥʝ ʪʨʝʙʫʶʪ ʟʘʤʝʥʳ ʫʞʝ ʙʦʣʝʝ 1000 ʣʝʪ. 

ʇʦʜʚʦʜʥʘʷ ʯʘʩʪʴ ʣʠʩʪʚʝʥʥʠʮʳ ʩ ʛʦʜʘʤʠ ʥʘʙʠʨʘʝʪ ʧʨʦʯʥʦʩʪʴ, ʩʪʘʥʦʚʠʪʩʷ 

ʢʘʢ ʢʘʤʝʥʴ ʠ ʩʣʫʞʠʪ ʩʪʦʣʝʪʠʷʤʠ. 
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ʆʩʥʦʚʥʦʡ ʩʝʢʨʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʪʦʤ, ʯʪʦ ʥʠ ʦʜʠʥ ʩʘʥʪʠʤʝʪʨ ʩʚʘʠ ʥʝ ʜʦʣ-

ʞʝʥ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʩ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ.  

ʃʠʩʪʚʝʥʥʠʮʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʧʨʠ ʥʘʭʦʞʜʝ-

ʥʠʠ ʚʦ ʚʣʘʞʥʦʡ ʩʨʝʜʝ (ʚʦʜʝ) ʥʝ ʪʦʣʴʢʦ ʥʝ ʛʥʠʝʪ, ʥʦ ʠ ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʦʣʴʢʦ ʧʨʦʯ-

ʥʳʤ, ʯʪʦ ʜʣʷ ʝʸ ʦʙʨʘʙʦʪʢʠ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʤʥʝʨʝʟʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ɹʠʦʩʪʦʡʢʦʩʪʴ ʣʠʩʪʚʝʥʥʠʮʳ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʨʝʜʠ ʚʩʝʭ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʝ ʧʦʨʦʜ ʜʝʨʝʚʘ. ʇʨʦʯʥʦʩʪʴ ʣʠʩʪʚʝʥʥʠʮʳ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʜʫʙʘ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʫʙʦʤ ʠ ʩʦʩʥʦʡ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʛʥʠʚʘʥʠʶ ʫ ʣʠʩʪʚʝʥ-

ʥʠʮʳ ʚʳʰʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 1,75 ʨʘʟʘ, ʠ ʚ 2 ʨʘʟʘ. ʃʠʩʪʚʝʥʥʠʮʘ ʦʯʝʥʴ ʫʩʪʦʡʯʠʚʘ 

ʢ ʟʘʤʦʨʦʟʢʘʤ ʠ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ɺ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ ʦʥʘ ʚʳʜʝʨʞʠʚʘʝʪ ʧʦ-

ʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ ī60 ÁC. 

ɼʨʝʚʝʩʠʥʘ ʣʠʩʪʚʝʥʥʠʮʳ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʘʟʥʠʪʩʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ, ʚʦʟʨʘʩʪʘ ʠ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʣʦʪʥʦʡ 

ʩʯʠʪʘʝʪʩʷ ʜʨʝʚʝʩʠʥʘ ʘʣʪʘʡʩʢʦʡ ʣʠʩʪʚʝʥʥʠʮʳ (725 ʢʛ/ʤ3). ʇʦ ʧʨʦʯʥʦʩʪʥʳʤ ʩʚʦʡ-

ʩʪʚʘʤ ʙʫʥʳ ʠʟ ʣʠʩʪʚʝʥʥʠʮʳ ʥʝ ʫʩʪʫʧʘʶʪ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʙʫ-

ʥʘʤ.  

ɺ ʜʦʢʫʤʝʥʪʝ ɺʉʅ 183ï74 ʙʳʣʦ ʫʢʘʟʘʥʦ, ʯʪʦ ʜʠʘʤʝʪʨ ʜʝʨʝʚʷʥʥʳʭ ʩʚʘʡ ʜʣʷ 

ʫʩʪʨʦʡʩʪʚʘ ʙʫʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʚʦʣʥʦʚʳʭ 

ʥʘʛʨʫʟʢʘʭ, ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 20 ʩʤ. ɺ ʧʨʦʝʢʪʝ [5], ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʧʦ ʜʦʛʦ-

ʚʦʨʫ ʥʘ ʵʢʩʧʝʨʪʠʟʫ, ʜʠʘʤʝʪʨ ʩʚʘʡ 25 ʩʤ ʠ 28 ʩʤ. 

ʊʘʢ ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʩʚʘʡ ʠʟ ʧʨʦʝʢʪʥʦʡ ʣʠʩʪʚʝʥʥʠʮʳ ʦʙʝʩʧʝʯʝʥʘ, ʯʪʦ ʠ ʧʦʜ-

ʪʚʝʨʞʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʣʷʞʝʫʜʝʨʞʠʚʘʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʚ ʨʘʙʦʪʝ [3].  

ʇʨʦʧʠʪʘʥʥʘʷ ʩʤʦʣʘʤʠ ʧʨʦʝʢʪʥʘʷ ʜʨʝʚʝʩʠʥʘ ʣʠʩʪʚʝʥʥʠʮʳ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʫʩʪʦʡʯʠʚʘ ʢ ʛʥʠʝʥʠʶ ʠ ʚʦʟʜʝʡʩʪʚʠʶ ʢʘʢ ʧʨʝʩʥʦʡ, ʪʘʢ ʠ ʩʦʣʝʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʳ.  

ʆʜʠʥʘʢʦʚʦ ʦʥʘ ʫʩʪʦʡʯʠʚʘ ʠ ʢ ʨʘʟʣʠʯʥʳʤ ʜʨʝʚʦʪʦʯʮʘʤ. ʉʘʤʳʭ ʦʧʘʩʥʳʭ 

ʜʨʝʚʦʪʦʯʮʝʚ - ʢʦʨʘʙʝʣʴʥʳʭ ʯʝʨʚʝʡ Teredo Navalis ʚ ɹʘʣʪʠʡʩʢʦʤ ʤʦʨʝ ʥʝʪ, ʚ ʩʚʷʟʠ 

ʩ ʤʘʣʦʡ ʩʦʣʸʥʦʩʪʴʶ ʚʦʜʳ (ʩʦʣʸʥʦʩʪʴ ʚʩʝʛʦ 0,06ï0,15%) [6]. 

ʇʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʣʠʩʪʚʝʥʥʠʮʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʜʫʙʫ. 
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ʇʦʜʪʚʝʨʞʜʝʥʠʷ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʚʧʝʯʘʪʣʷʶʪ. 

ʇʦʤʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʜʨʝʚʝʩʠʥʘ ʣʠʩʪʚʝʥʥʠʮʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦ-

ʚʘʣʘʩʴ ʠ ʚ ʜʝʨʝʚʷʥʥʦʤ ʩʫʜʦʩʪʨʦʝʥʠʠ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ ʞʝ ʩʚʦʡʩʪʚʦʤ ð 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʜʝ, ʛʥʠʝʥʠʶ ʠ ʢ ʜʨʝʚʦʪʦʯʮʘʤ. ʇʨʠʯʝʤ, ʜʘʞʝ ʤʦʨʩʢʠʝ ʯʝʨʚʠ, 

ʢʦʪʦʨʳʝ ʛʨʳʟʫʪ ʙʝʪʦʥ (ʝʩʪʴ ʠ ʪʘʢʠʝ!) ʩ ʣʠʩʪʚʝʥʥʠʮʝʡ, ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʜʝʨʝʚʷʥʥʳʭ ʙʫʥ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʡ ʧʨʠʤʝʨ ʜʦʣʛʦʚʝʯʥʦʩʪʠ - 88 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʪʠʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʦʙʝ-

ʨʝʞʴʝ ɿʝʣʝʥʦʛʨʘʜʩʢʘ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʫʨʦʨʪ ʂʨʘʥʮ ʧʨʠʦʙʨʝʣ ʰʠʨʦʢʠʝ ʠ ʩʪʘʙʠʣʴ-

ʥʳʝ ʧʣʷʞʠ (ʨʠʩ. 1).   

 

ʈʠʩ. 1 ʂʨʘʥʮ (ɿʝʣʝʥʦʛʨʘʜʩʢ) 1934 ʛʦʜ. ɹʫʥʳ ʜʦ ʩʠʭ ʧʦʨ ʨʘʟʨʫʰʝʥʳ  

ʥʝ ʧʦʣʥʦʩʪʴʶ 

 

 

ʈʠʩ. 2 ɼʚʫʭʨʷʜʥʘʷ ʜʝʨʝʚʷʥʥʘʷ ʙʫʥʘ ʩ ʢʘʤʝʥʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ  

1920 ʛʦʜʘ ʧʦʩʪʨʦʡʢʠ 

 

ʉʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ 102 ʛʦʜ. ʌʦʪʦ 2021 ʛ. (ʠʟ ʬʦʪʦ ʙʫʥ ʉʦʢʦʣʴʥʠʢʠ ï 
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ʇʨʠʙʦʡ) 

ʉʨʘʚʥʠʚʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʰʧʫʥʪʦʚʳʭ ʙʫʥ, ʩʣʝʜʫʝʪ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʩʨʦʢ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʧʨʦʝʢʪʥʦʤ ʫʯʘʩʪʢʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʛʨʘʥʠ-

ʮʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ (25ï30 ʣʝʪ).   

ʆʯʝʥʴ ʠʥʪʝʥʩʠʚʥʳʝ ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʝʪʘʣʣʘ ʥʘʙʣʶʜʘʶʪʩʷ 

ʚʳʰʝ ʫʨʦʚʥʷ ʚʦʜʳ. ʂʘʢ ʩʦʦʙʱʘʝʪʩʷ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʧʨʘʚʢʝ ʥʘ ʩʘʡʪʝ ɻɹʋ ɹʘʣʪ-

ʙʝʨʝʛʦʟʘʱʠʪʘ, çʇʨʦʤʝʞʫʪʦʯʥʳʝ ʩʪʘʣʴʥʳʝ ʰʧʫʥʪʦʚʳʝ ʙʫʥʳ ʜʣʠʥʦʡ ʜʦ 45 ʤʝʪʨʦʚ 

ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʘʯʘʚʰʝʛʦʩʷ ʨʘʟʤʳʚʘ ʙʝʨʝʛʘ ʚ 1937ï1938 ʛʦʜʘʭ ʚ 

ʆʪʨʘʜʥʦʤ, ʉʚʝʪʣʦʛʦʨʩʢʝ ʠ ʚ ʢʦʨʥʝ ʂʫʨʰʩʢʦʡ ʢʦʩʳ. ʆʜʥʘʢʦ, ʤʝʥʝʝ ʯʝʤ ʟʘ 25 ʣʝʪ, 

ʦʪ ʘʢʪʠʚʥʦʡ ʢʦʨʨʦʟʠʠ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʙʝʨʝʛʦʚʳʝ çʩʪʨʘʞʠè ʙʳʣʠ ʧʦʯʪʠ ʧʦʣʥʦ-

ʩʪʴʶ ʨʘʟʨʫʰʝʥʳ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʪʜʳʭʘʶ-

ʱʠʭè. ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʨʫʰʝʥʠʷ ʰʧʫʥʪʦʚʳʭ ʙʫʥ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3.  

 

ʈʠʩ. 3 ʇʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʝʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʰʧʫʥʪʦʚʳʝ ʙʫʥʳ  

ʥʘ ʂʫʨʰʩʢʦʡ ʢʦʩʝ 

 

ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʚʘʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʜʘʤʝʥʪʦʚ ʜʣʷ ʛʠʜʨʦʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ - ʧʠʨʩʦʚ, ʧʨʠʯʘʣʦʚ, ʜʘʤʙ, ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʠ ʪ. ʧ. ʀʩ-

ʧʦʣʴʟʫʶʪʩʷ ʩʚʘʠ ʠ ʜʣʷ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ ʧʣʷʞʝʫʜʝʨʞʠʚʘʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ 

(ʙʫʥ, ʚʦʣʥʦʨʝʟʦʚ). 

ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʚʘʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʜʘʤʝʥʪʦʚ ʜʣʷ ʛʠʜʨʦʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ - ʧʠʨʩʦʚ, ʧʨʠʯʘʣʦʚ, ʜʘʤʙ, ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʠ ʪ. ʧ. ʀʩ-

ʧʦʣʴʟʫʶʪʩʷ ʩʚʘʠ ʠ ʜʣʷ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ ʧʣʷʞʝʫʜʝʨʞʠʚʘʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ 

(ʙʫʥ, ʚʦʣʥʦʨʝʟʦʚ). 

ɿʘʙʠʚʥʳʝ ʩʚʘʠ ï ʠʟʜʝʣʠʷ, ʧʦʛʨʫʞʘʶʱʠʝʩʷ ʚ ʛʨʫʥʪ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʙʠʚʢʠ, 

ʚʠʙʨʦʧʦʛʨʫʞʝʥʠʷ ʣʠʙʦ ʚʜʘʚʣʠʚʘʥʠʷ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ 
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- ʧʝʩʯʘʥʳʝ, ʛʣʠʥʠʩʪʳʝ, ʥʘʩʳʧʥʳʝ ʠ ʥʘʤʳʚʥʳʝ ʛʨʫʥʪʳ. 

ʉʘʤʳʤ ʙʦʣʴʰʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʷʚʣʷ-

ʝʪʩʷ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʠ ʢʦʨʨʦʟʠʷ ʙʝʪʦʥʘ.  ʂʦʨʨʦʟʠʦʥʥʳʤ ʨʘʟʨʫʰʝʥʠʷʤ ʧʦʜʚʝʨʛʘ-

ʶʪʩʷ ʤʥʦʛʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʝʪʦʥ.  

ʆʯʝʥʴ ʠʥʪʝʥʩʠʚʥʳʝ ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʛʨʝʙʥʝ, 

ʪ. ʝ. ʚʳʰʝ ʫʨʦʚʥʷ ʚʦʜʳ, ʛʜʝ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʧʝʨʝʤʝʥʥʦ ʫʚʣʘʞʥʷʝʪʩʷ ʠ ʚʳʩʳʭʘʝʪ. 

ʋʩʠʣʠʚʘʝʪ ʚʳʱʝʣʘʯʠʚʘʥʠʝ ʠ ʧʨʦʮʝʩʩʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʦʪʪʘʠʚʘʥʠʷ. ʈʘʟʨʫʰʝ-

ʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʫʥ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ 32ï37 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ.   

ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʫʥʳ ʠʟ ʣʠʩʪʚʝʥʥʠʮʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʢʘʢ ʧʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʙʫʥʳ ʠʟ ʞʝ-

ʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʰʧʫʥʪʦʚ. 
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ʥʦʝ ï ʛ. ʉʚʝʪʣʦʛʦʨʩʢ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ (2 ʵʪʘʧ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 
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ʧʣʷʞʝʫʜʝʨʞʠʚʘʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʚʦʣʥʦʛʘʩʷʱʠʭ ʧʣʷʞʝʡ) (ʢʦʨʨʝʢʪʠʨʦʚʢʘ). 

ʇʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʈʘʟʜʝʣ 3. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ 

ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. ʂʥʠʛʘ 1. ʇʣʷʞʝʫʜʝʨʞʠʚʘʶʱʠʝ 

ʩʦʦʨʫʞʝʥʠʷ ʠ ʚʦʣʥʦʛʘʩʷʱʠʝ ʧʣʷʞʠ. ʊʦʤ 3.1. ï ʉ. ʇʝʪʝʨʙʫʨʛ, ʆʆʆ çɻɽʆʀɿʆʃè, 

2019. 

6. ʉʦʣʝʥʦʩʪʴ ʚʦʜʳ ʙʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ/ʀʩʪʦʯʥʠʢ: 

https:/tofp.ru/apartment/solenost-vody-baltiiskogo-morya-balti-iskoe-mo-re.html 
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ʂ ɺʆʇʈʆʉʋ ʆ ʊʋʐɽʅʀʀ ʃɽʉʅʓʍ ʇʆɾɸʈʆɺ 

 

ɼʴʷʢʦʚ ɺʠʢʪʦʨ ʌʝʜʦʨʦʚʠʯ 

ʢ.ʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʇʦʧʦʚʘ ʉʚʝʪʣʘʥʘ ɺʷʯʝʩʣʘʚʦʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ  

ʠ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʆʧʘʨʠʥ ɼʤʠʪʨʠʡ ɽʚʛʝʥʴʝʚʠʯ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʦʞʘʨʥʦʡ, ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʄʫʨʘʝʚ ʅʠʢʦʣʘʡ ʇʘʚʣʦʚʠʯ 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʏʉ 

ʊʠʤʦʱʝʥʢʦʚ ɺʠʢʪʦʨ ɺʘʩʠʣʴʝʚʠʯ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ 

ʋʨʘʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ, ʛʦʨʦʜ ɽʢʘʪʝʨʠʥʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝ-

ʩʪʚʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʠʭ ʚʠʜʳ, ʩʧʦʩʦʙʳ ʪʫʰʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʘʚʠʘʮʠʠ ʄʏʉ ʈʦʩʩʠʠ ʧʨʠ ʪʫʰʝʥʠʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. 

Annotation. This article presents the dynamics of changes in the number of for-

est fires, their types, methods of extinguishing. The peculiarity of the use of aviation of 

the Ministry of Emergency Situations of Russia in extinguishing forest fires is pre-

sented.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʦʡ ʧʦʞʘʨ, ʩʧʦʩʦʙʳ ʪʫʰʝʥʠʷ, ʘʚʠʘʮʠʷ ʄʏʉ ʈʦʩʩʠʠ 

Keywords: forest fire, extinguishing methods, aviation of the Ministry of Emer-

gency Situations of Russia 

ʃʝʩʥʦʡ ʧʦʞʘʨ ʭʘʨʘʢʪʝʨʝʥ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʛʦʨʝʥʠʝʤ, ʢʦʪʦʨʦʝ 



V ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ: 

çʌʋʅɼɸʄɽʅʊɸʃʔʅɸʗ ʀ ʇʈʀʂʃɸɼʅɸʗ ʅɸʋʂɸè 

 

18 

 

ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʨʠʥʦʩʷʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʨʝʜ ʵʢʦʣʦʛʠʠ, ʞʠʚʦʪʥʳʤ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʝʨʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ. ɽʞʝ-

ʛʦʜʥʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ 10 ʪʳʩ. ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ (ʨʠʩ. 1), ʛʜʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʞʘʨʦʚ [1,2].  

 

ʈʠʩ. 1 - ɼʠʥʘʤʠʢʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ 

 

ʃʝʩʥʳʝ ʧʦʞʘʨʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʚʝʨʭʦʚʳʝ, ʥʠʟʦʚʳʝ ʠ ʧʦʜʟʝʤʥʳʝ 

(ʨʠʩ. 2), ʧʨʠ ʵʪʦʤ ʚʝʨʭʦʚʳʝ ʠ ʥʠʟʦʚʳʝ ʥʘ ʙʝʛʣʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ. 

 

ʈʠʩ. 2 - ɺʠʜʳ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ 

 

ɼʣʷ ʯʝʣʦʚʝʢʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʛʨʦʟʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʝʨʭʦʚʳʝ ʧʦʞʘʨʳ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩ ʙʳʩʪʨʦʡ ʩʢʦʨʦʩʪʴʶ, ʦʭʚʘʪʳʚʘʶʪ ʦʛʨʦʤʥʳʝ ʪʝʨʨʠʪʦ-

ʨʠʠ ʠ ʩʢʨʳʪʴʩʷ ʦʪ ʦʛʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʘ-

ʢʠʭ ʧʦʞʘʨʦʚ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤ 70 ʢʤ/ʯ [3]. 
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ʅʠʟʦʚʳʝ ʠ ʪʦʨʬʷʥʳʝ ʧʦʞʘʨʳ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ, ʧʨʠ ʛʦʨʝʥʠʠ 

ʪʦʨʬʘ ʧʨʠʯʠʥʷʝʪʩʷ ʫʱʝʨʙ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʯʝʣʦʚʝʢʘ (ʚʦʟʜʫʭ ʟʘʛʨʷʟʥʷʝʪʩʷ 

ʤʠʢʨʦʯʘʩʪʠʮʘʤʠ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦʝ ʜʝʡ-

ʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ), ʘ ʧʨʠ ʥʠʟʦʚʳʭ ʧʦʞʘʨʘʭ ʠʤʝʝʪʩʷ ʫʛʨʦʟʘ ʝʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʥʘ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʦʨʴʙʝ ʩ ʣʝʩʥʳʤʠ ʧʦ-

ʞʘʨʘʤʠ ʠʤʝʝʪ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ, ʚʝʜʴ ʯʝʤ ʨʘʥʴʰʝ ʙʫʜʝʪ ʦʙʥʘʨʫʞʝʥ 

ʧʦʞʘʨ, ʪʝʤ ʣʝʛʯʝ ʝʛʦ ʣʠʢʚʠʜʠʨʦʚʘʪʴ. ʆʜʥʘʢʦ, ʚ ʩʣʫʯʘʝ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʥʫʞʥʦ 

ʧʨʠʩʪʫʧʠʪʴ ʢ ʙʳʩʪʨʦʤʫ ʪʫʰʝʥʠʶ, ʚ ʩʚʷʟʠ ʙʳʩʪʨʳʤ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ 

ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚʘʨʠʘʥʪʳ ʪʫʰʝʥʠʷ ʪʘʢʞʝ ʜʝʣʷʪ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ: 

ï ʟʘʭʣʝʩʪʳʚʘʥʠʝ ʢʨʦʤʢʠ ʧʦʞʘʨʘ ʧʦʜʨʫʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ; 

ï ʟʘʙʨʘʩʳʚʘʥʠʝ ʢʨʦʤʢʠ ʧʦʞʘʨʘ ʛʨʫʥʪʦʤ; 

ï ʪʫʰʝʥʠʝ ʚʦʜʦʡ; 

ï ʩʦʟʜʘʥʠʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʧʦʣʦʩʳ (ʨʘʟʨʳʚʦʚ); 

ï ʚʩʪʨʝʯʥʳʡ ʧʘʣ (ʦʪʞʠʛ); 

ï ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʠʘʮʠʠ ʄʏʉ ʈʦʩʩʠʠ [4]. 

ɺ ʪʘʢʪʠʢʝ ʧʦ ʙʦʨʴʙʝ ʩ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ ʠʭ ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʣʠʢʚʠʜʘʮʠʶ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ:  

ï ʦʢʨʫʞʝʥʠʝʤ ʦʯʘʛʘ ʧʦʞʘʨʘ; 

ï ʘʪʘʢʦʡ ʩ ʪʳʣʘ ʠ ʬʣʘʥʛʦʚ ï ʧʨʠ ʩʠʣʴʥʳʭ ʧʦʞʘʨʘʭ ʠ ʥʝʜʦʩʪʘʪʢʝ ʨʝʩʫʨʩʦʚ.  

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʪʫʰʝʥʠʷ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʠ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʦʩʪʘʥʦʚʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʦʨʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ 

ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʪʫʰʝʥʠʶ ʦʪʜʝʣʴʥʳʭ, ʨʘʟʨʦʟʥʝʥʥʳʭ ʦʯʘʛʦʚ ʦʛʥʷ.   

ɺ ʙʦʨʴʙʝ ʩ ʚʝʨʭʦʚʳʤʠ ʧʦʞʘʨʘʤʠ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʣʠʢʚʠʜʘʮʠʠ ʧʦʞʘʨʘ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩ, ʧʨʠ ʵʪʦʤ ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ, 

ʘ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʚʦʜʠʪʩʷ ʦʪʞʠʛ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ ʙʳʩʪʨʳʝ ʩʨʦʢʠ ʦʪʞʝʯʴ ʰʠ-

ʨʦʢʫʶ ʧʦʣʦʩʫ ʥʘ ʧʫʪʠ ʦʛʥʷ. ʐʠʨʠʥʘ ʪʘʢʦʡ ʧʦʣʦʩʳ ʧʨʠ ʙʦʨʴʙʝ ʩ ʚʝʨʭʦʚʳʤ ʧʦʞʘ-

ʨʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 100 ʤ [5]. 
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ʊʘʢʞʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʝʨʭʦʚʳʤʠ ʧʦʞʘʨʘʤʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣ 

ʩʧʦʩʦʙ ʪʫʰʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʠʘʮʠʠ ʄʏʉ ʈʦʩʩʠʠ, ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ 84 ʚʦʟʜʫʰʥʳʭ ʩʫʜʥʘ (23 ʩʘʤʦʣʝʪʘ ʠ 61 ʚʝʨʪʦʣʝʪ). 

ʇʨʠ ʪʫʰʝʥʠʠ ʧʦʞʘʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʨʪʦʣʝʪʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦʜʦ-

ʩʣʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ɺʉʋ -5 ʠ ɺʉʋ-15 (ʨʠʩ. 3) ʝʤʢʦʩʪʴʶ 5 ʠ 15 ʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʟʘʧʨʘʚʢʘ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʦʪʢʨʳʪʳʭ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ. 

 

ʈʠʩ. 3 - ɺʦʜʦʩʣʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

 

ʇʨʠ ʪʫʰʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʦʣʝʪʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʩʲʝʤʥʳʝ ʚʳʣʠʚ-

ʥʳʝ ʘʚʠʘʮʠʦʥʥʳʝ ʧʨʠʙʦʨʳ ɺɸʇ (ɺɸʇ-2), ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʨʝʟʝʨʚʫʘʨʦʚ ʦʙʱʠʤ 

ʦʙʲʝʤʦʤ 40 ʤ3 (ʨʠʩ. 4). ʉʣʠʚ ʚʦʜʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʩʣʠʚʥʫʶ ʩʠʩʪʝʤʫ, ʚʳʧʦʣ-

ʥʝʥʥʫʶ ʚ ʚʠʜʝ ʣʦʪʢʦʚ ʧʨʠ ʦʪʢʨʳʪʦʤ ʟʘʜʥʝʤ ʣʶʢʝ ʠ ʨʘʤʧʝ. ɿʘʧʨʘʚʢʘ ɺɸʇ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʘʵʨʦʜʨʦʤʝ ʯʝʨʝʟ ʨʫʢʘʚʘ, ʦʪ ʧʦʞʘʨʥʳʭ ʠʣʠ ʧʦʞʘʨʥʳʭ ʩʠʩʪʝʤ.  

    

 

ʈʠʩ. 4 - ɺʳʣʠʚʥʳʝ ʘʚʠʘʮʠʦʥʥʳʝ ʧʨʠʙʦʨʳ ɺɸʇ 
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ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʦʦʨʫʞʝʥʠʠ ʘʚʠʘʮʠʠ ʄʏʉ ʈʦʩʩʠʠ ʠʤʝʝʪʩʷ ʤʥʦʛʦʮʝʣʝʚʦʡ 

ʨʝʘʢʪʠʚʥʳʡ ʩʘʤʦʣʝʪ-ʘʤʬʠʙʠʷ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ɹʝ-200 (ʨʠʩ. 5), ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʟʘʧʨʘʚʣʷʪʴʩʷ ʚʦʜʦʡ ʢʘʢ ʥʘ ʘʵʨʦʜʨʦʤʝ, ʪʘʢ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʝ ʟʘʙʦʨ ʥʘ ʚʦʜʦʝʤʝ ʚ 

ʨʝʞʠʤʝ ʛʣʠʩʩʠʨʦʚʘʥʠʷ ʦʙʲʝʤʦʤ 12 ʤ3.   

 

ʈʠʩ. 5 - ʄʥʦʛʦʮʝʣʝʚʦʡ ʨʝʘʢʪʠʚʥʳʡ ʩʘʤʦʣʝʪ-ʘʤʬʠʙʠʷ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ ɹʝ-200 

 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʫʰʝʥʠʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ï ɻ ʪʦ ʪʨʫʜʦʝʤ-

ʢʠʡ, ʩʣʦʞʥʳʡ ʠ ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʘʢʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʙʣʘʛʦ-

ʜʘʨʷ ʯʝʛʦ, ʜʦʩʪʠʛʘʝʪʩʷ ʫʩʧʝʰʥʘʷ ʣʠʢʚʠʜʘʮʠʷ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ.  
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ʋɼʂ 535.4 

 

ɼʀʌʈɸʂʎʀʗ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆʁ ɺʆʃʅʓ ʅɸ ɻʈɸʌɽʅʆɺʆʄ 

ʎʀʃʀʅɼʈɽ 

 

ʄʠʭʘʡʣʦʚ ʄʘʢʩʠʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʩʪʫʜʝʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃʝʨʝʨ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ, 

ʜ.ʬ-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʙʳʣʘ ʨʝʰʝʥʘ ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ ʜʠʬʨʘʢʮʠʠ ʧʣʦʩʢʦʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʥʘ ʛʨʘʬʝʥʦʚʦʤ ʮʠʣʠʥʜʨʝ ʤʝʪʦʜʦʤ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝ-

ʤʝʥʥʳʭ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ, ʯʠʩʣʝʥʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ C++ ʚ ʩʨʝʜʝ Microsoft Visual Studio 2019. ʆʙʥʘʨʫʞʝʥʳ ʧʣʘʟʤʦʥʥʳʝ ʨʝʟʦ-

ʥʘʥʩʳ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʠʥʘ ʚʦʣʥʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʣʘʟʤʦʥ ï ʧʦʣʷʨʠʪʦʥʦʚ ʢʦʨʦʯʝ 

ʚ ʜʝʚʷʥʦʩʪʦ ʨʘʟ ʜʣʠʥʳ ʚʦʣʥʳ ʚ ʚʘʢʫʫʤʝ. ʀʩʩʣʝʜʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʘʛʨʘʤʤʳ 

ʨʘʩʩʝʷʥʠʷ ʦʪ ʨʘʟʤʝʨʦʚ ʮʠʣʠʥʜʨʘ ʠ ʩʚʦʡʩʪʚ ʛʨʘʬʝʥʘ. 

The paper solved the boundary value problem of planar electromagnetic wave 

diffraction on a graphene cylinder using the method of separation of variables. The 

algorithm was developed and numerically implemented in C++ programming lan-

guage in Microsoft Visual Studio 2019 environment. Plasmon resonances were de-

tected. 

It is shown that the wavelength of surface plasmon-polaritons is ninety times the 

wavelength in vacuum. Dependences of the scattering diagram on the cylinder size and 

graphene properties are investigated. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʬʝʥ, ʧʣʘʟʤʦʥʥʳʡ ʨʝʟʦʥʘʥʩ, ʜʠʬʨʘʢʮʠʷ, ʧʦʣʷʨʠʪʦʥʳ, 
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ʧʣʘʟʤʦʥ, ʜʠʘʛʨʘʤʤʳ ʨʘʩʩʝʷʥʠʷ 

Keywords: graphene, plasmon resonance, diffraction, polaritons, plasmon, scat-

tering diagrams 

ɻʨʘʬʝʥ (ʘʥʛʣ. graphene) ʷʚʣʷʝʪʩʷ ʜʚʫʤʝʨʥʦʡ (2D) ʘʣʣʦʪʨʦʧʥʦʡ ʤʦʜʠʬʠʢʘ-

ʮʠʝʡ ʫʛʣʝʨʦʜʘ. ʉʣʦʡ ʛʨʘʬʝʥʘ ʩʦʩʪʦʠʪ ʠʟ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ 0,142 ʥʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ ʫʟʣʘʭ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʨʝʰʝʪʢʠ [1, 6]. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʨʘʙʦʪʝ ʚʟʷʪ ʙʝʩʢʦʥʝʯʥʦ ʜʣʠʥʥʳʡ ʮʠʣʠʥʜʨ ʨʘʜʠʫʩʘ r, 

ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

ʈʠʩʫʥʦʢ 1 ï ɹʝʩʢʦʥʝʯʥʦ ʜʣʠʥʥʳʡ ʮʠʣʠʥʜʨ 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʷʨʠʟʘʮʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ. ʈʘʩ-

ʩʤʦʪʨʠʤ H ʧʦʣʷʨʠʟʘʮʠʶ, ʪʦ ʝʩʪʴ ʚʝʢʪʦʨ H ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ: 

H = (0, 0, Hz), ʘ E = (Er, Eű, 0). 

ɿʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʡ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ 

(ʫʨʘʚʥʝʥʠʝ ɻʝʡʤʛʦʣʴʮʘ) ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʚ ʥʘʰʝʡ ʟʘʜʘʯʝ: 

 Ë 5 π .                                 (1) 

ɺ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ ʚʦʟʴʤʝʤ ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʠʤʧʝʜʘʥʩʥʦʛʦ 

ʪʠʧʘ: 

j  = ů E,                                                        (2) 

ʛʜʝ ů ï ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʮʠʣʠʥʜʨʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʝʩʪʴ ʫʩʣʦʚʠʝ ʠʟʣʫʯʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (2) ʙʫʜʝʤ ʠʩʢʘʪʴ ʚ ʚʠʜʝ ʤʝʪʦʜʘ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥ-

ʥʳʭ. ʉʜʝʣʘʝʤ ʟʘʤʝʥʫ U (Òȟʒ) = R(r) ʌ (ʒ). ʌʫʥʢʮʠʶ ʌ (ʒ) ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ 

ˡʒ Å  , ʪʦʛʜʘ: 

 5Òȟʒ 2Ò  Å  Ȣ                                           (3) 
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ʇʦʜʩʪʘʚʠʤ (3) ʚ (1) ʠ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 

  Ë 2 πȢ                                  (4) 

ʋʨʘʚʥʝʥʠʝ (4) ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ɹʝʩʩʝʣʷ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ 

ʚ ʚʠʜʝ: 

2Ò ! ( ËÒ "  ( ËÒ π. 

ʊʘʢ ʢʘʢ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʚʥʝʰʥʝʡ, ʪʦ "  ( ËÒ ʥʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʨʝʰʝ-

ʥʠʝʤ, ʧʦ ʧʨʠʯʠʥʝ, ʯʪʦ ʘʩʠʤʧʪʦʪʠʢʘ  ( ËÒ  ֓ ÃÏÎÓÔ
 

Ѝ
 . ɼʘʥʥʘʷ ʘʩʠʤʧʪʦʪʠʢʘ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʣʥʘ ʚʝʨʥʫʣʘʩʴ ʦʙʨʘʪʥʦ ʢ ʠʩʪʦʯʥʠʢʫ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʥʘʨʫ-

ʰʘʝʪ ʧʨʠʥʮʠʧ ʫʩʣʦʚʠʷ ʠʟʣʫʯʝʥʠʷ. 

ʊʦ ʝʩʪʴ ʧʦʣʫʯʠʤ ʨʝʰʝʥʠʝ: 

5Òȟʒ ! ( ËÒ Å  Ȣ
  

                              (5) 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ὃ  ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (2). ʅʝ ʧʨʦʚʦʜʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʘʜʦʢ, ʟʘʧʠ-

ʰʝʤ ʛʦʪʦʚʦʝ ʨʝʰʝʥʠʝ (5) ʚ ʜʘʣʴʥʝʡ ʟʦʥʝ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 

5Òȟʒ Å
 

ẗ
ẗ   

    

Å Ȣ  (6) 

ʀʩʧʦʣʴʟʫʷ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʚ ʜʘʣʴʥʝʡ ʟʦʥʝ (6) ʠ ʧʦʣʫʯʠʤ ʯʠʩʣʝʥʥʦʝ ʨʝ-

ʰʝʥʠʝ ʟʘ ʩʯʝʪ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʩʨʝʜʳ Microsoft Visual Studio 2019. 

ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʧʨʦ-

ʚʦʜʠʤʦʩʪʴ ʛʨʘʬʝʥʘ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʝ ʧʘʜʘʶʱʝʡ ʚʦʣʥʳ ʚʟʷʪʘ ʬʦʨʤʫʣʘ ʂʫʙʦ: 

ʎ ʖȟ
ÉÅË4

ʌÈ Ë4
ςÌÎÅØÐ

Ë4
ρ  

-  
ː
᷿

 

ː
ᴐ

 Äʊ , 
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ʛʜʝ e = 1,6 Ŀ10-19 ʂʣ ï ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ; kb =1,38 10-23 ɼʞ / ʂ ï ʧʦʩʪʦʷʥʥʘʷ 

ɹʦʣʴʮʤʘʥʘ; ᴐ = 1,054Ŀ10-34 ɼʞ ʩ ï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ; T ï ʪʝʤʧʝʨʘʪʫʨʘ; G ï 

ʯʘʩʪʦʪʘ ʨʝʣʘʢʩʘʮʠʠ; 

m  ï ʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ; 

w ï ʢʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʜʠʘʛʨʘʤʤʳ ʨʘʩʩʝʷʥʠʷ ʚʧʝʨʝʜ, ʪʦ ʝʩʪʴ 

Ὗὶȟρψπ ʧʣʦʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʥʘ ʛʨʘʬʝʥʦʚʦʤ ʮʠʣʠʥʜʨʝ. 

 

ʈʠʩʫʥʦʢ 2 ï ɼʈ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʫʩʘʭ ʮʠʣʠʥʜʨʘ ʧʨʠ Ű = 1 ʧʩ, ɛ = 0.25 ʵɺ 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʳʰʝ ʚʠʜʥʦ, ʢʘʢ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʝ ʚʦʟʥʠʢʘʝʪ ʨʝʟʦʥʘʥʩ, 

ʢʦʪʦʨʳʡ ʟʘʚʠʪ ʦʪ ʨʘʜʠʫʩʘ ʮʠʣʠʥʜʨʘ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʠʥʘ ʧʘʜʘʶʱʝʡ 

ʚʦʣʥʳ ʧʨʠ ʨʝʟʦʥʘʥʩʝ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʜʣʠʥʳ ʚʦʣʥʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʣʘʟʤʦʥ-

ʥʦʛʦ-ʧʦʣʷʨʠʪʦʥʘ. 

ʈʠʩʫʥʦʢ 3 ï ɼʈ ʥʘ ʛʨʘʬʝʥʦʚʦʤ ʠ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʘʭ a = 30 ʤʢʤ  

ʧʨʠ ʯʘʩʪʦʪʝ ʨʝʟʦʥʘʥʩʘ 1.8 ʊɻʮ. 
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ʀʟ ʨʠʩ. 5 ʚʠʜʥʦ, ʯʪʦ ʜʠʘʛʨʘʤʤʘ ʨʘʩʩʝʷʥʠʷ ʥʘ ʛʨʘʬʝʥʦʚʦʤ ʮʠʣʠʥʜʨʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ɼʈ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ ʧʨʠ ʯʘʩʪʦʪʝ ʨʝʟʦʥʘʥʩʘ  

ä = 1.8 ʊɻʮ, ʨʘʜʠʫʩʫ a = 30 ʤʢʤ, ʭʠʤʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ɛ = 0.25 ʵɺ, ʧʝʨʠ-

ʦʜʫ ʨʝʣʘʢʩʘʮʠʠ Ű = 1 ʧʩ. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʤʝʪʘʣʣʘ ʙʳʣʘ ʚʟʷʪʘ ʨʘʚʥʦʡ 

ů = 56 ʄʉʤ. ʅʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ ʧʨʠ ʯʘʩʪʦʪʝ 1.8 ʊɻʮ ɼʈ ʠʤʝʝʪ ʬʦʨʤʫ, 

ʧʦʭʦʞʫʶ ʥʘ ʦʚʘʣ, ʥʦ ʩ ʥʝʙʦʣʴʰʠʤ ʤʘʢʩʠʤʫʤʦʤ ʚʧʝʨʝʜ, ʵʪʦ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʪʦʛʦ, 

ʯʪʦ ʜʣʠʥʘ ʧʘʜʘʶʱʝʡ ʚʦʣʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʮʠʣʠʥʜʨʘ. 

ɸ ʚʦʪ ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʚʜʦʣʴ ʦʢʨʫʞʥʦʩʪʠ ʨʘʩʩʝʠʚʘʶʱʝʛʦ ʮʠʣʠʥʜʨʘ ʫʢʣʘʜʳ-

ʚʘʝʪʩʷ ʤʥʦʛʦ ʜʣʠʥ ʚʦʣʥ, ʧʦʵʪʦʤʫ ʜʠʘʛʨʘʤʤʳ ʨʘʩʩʝʷʥʥʦʛʦ ʧʦʣʷ ʥʘ ʤʝʪʘʣʣʝ ʩʪʘʥʦ-

ʚʷʪʩʷ ʫʟʢʠʤʠ ʠ ʩʠʣʴʥʦ ʚʳʪʷʥʫʪʳʤʠ ʚʣʝʚʦ. 

ɸ ʚʦʪ ʩ ʛʨʘʬʝʥʦʚʳʤ ʮʠʣʠʥʜʨʦʤ ʩʠʪʫʘʮʠʷ ʫʞʝ ʜʨʫʛʘʷ, ɼʈ ʠʤʝʝʪ ʚʳʧʫʢʣʦʩʪʴ 

ʚʣʝʚʦ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʫʶ, ʯʝʤ ʚʧʨʘʚʦ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʙʣʘʩʪʷʭ ʨʝʟʦ-

ʥʘʥʩʘ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʣʘʟʤʦʥʥʳʡ ʨʝʟʦʥʘʥʩ  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʦʤ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʨʝʰʝʥʘ ʢʨʘʝʚʘʷ ʟʘʜʘʯʘ 

ʜʠʬʨʘʢʮʠʠ ʧʣʦʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʥʘ ʛʨʘʬʝʥʦʚʦʤ ʮʠʣʠʥʜʨʝ. ʀʩʩʣʝ-

ʜʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʘʛʨʘʤʤʳ ʨʘʩʩʝʷʥʠʷ ʦʪ ʨʘʟʤʝʨʦʚ ʮʠʣʠʥʜʨʘ ʠ ʩʚʦʡʩʪʚ ʛʨʘ-

ʬʝʥʘ. 
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ɼʀʉʇɽʊʏɽʈʀɿɸʎʀʗ ʇʈʆʎɽʉʉʆɺ ɸʕʉ ɺ VR ʉ ʎɽʃʔʖ 

ʆɹʋʏɽʅʀʗ ʇɽʈʉʆʅɸʃɸ 

 

ʇʦʩʪʥʠʢʦʚ ɽʚʛʝʥʠʡ ɸʥʘʪʦʣʴʝʚʠʯ 

ʌʠʪʝʣʴ ɺʣʘʜʠʩʣʘʚ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʄʘʢʩʠʤʝʥʢʦ ʅʠʢʦʣʘʡ ɸʥʜʨʝʝʚʠʯ 

ʤʘʛʠʩʪʨʘʥʪʳ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʪʚʝʝʚ ɺʣʘʜʠʤʠʨ ɺʠʢʪʦʨʦʚʠʯ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʛʦʨʦʜ ɽʢʘʪʝʨʠʥʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ VR (ɺʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ) ʜʣʷ ʢʦʥ-

ʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ɸʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʩ ʮʝʣʴʶ ʦʙʫʯʝ-

ʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʝʨʩʦʥʘʣʘ.   

Application of VR (Virtual Reality) systems for control and regulation of pro-

cesses at nuclear power plants for the purpose of training students and staff.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʥʝʡʨʦʩʝʪʴ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ 

ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ɸʕʉ, ʦʙʫʯʝʥʠʝ 

Keywords: virtual reality, neural network, programmable logic controller, au-

tomation, NPP, training 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʸ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ, ʥʦ ʠ ʚ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʥʘ ʘʪʦʤʥʳʭ ʵʣʝʢ-

ʪʨʦʩʪʘʥʮʠʷʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʝʨʩʦʥʘʣʘ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʩʨʘʟʫ ʨʷʜ ʟʘ-

ʜʘʯ: 
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1. ʆʙʫʯʝʥʠʝ ʣʶʜʝʡ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ. ʉʪʫʜʝʥʪʳ ʠ ʧʝʨʩʦʥʘʣ ʩʤʦʛʫʪ ʥʘ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝʨʘʭ ʫʟʥʘʪʴ, ʯʪʦ ʧʨʦ-

ʠʟʦʡʜʸʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʩʦʚʝʨʰʘʶʪ. 

2. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʦʜʦʡʪʠ ʢ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ. 

3. ʂʘʞʜʳʡ ʠʟ ʦʙʫʯʘʶʱʠʭʩʷ ʩʤʦʞʝʪ ʚ ʙʦʣʝʝ ʫʩʢʦʨʝʥʥʦʤ ʬʦʨʤʘʪʝ ʫʩʚʦʠʪʴ 

ʚʝʩʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʜʦʧʫʩʢʘʪʴ ʦʰʠʙʦʢ. 

4. ʐʘʥʩ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʦʧʘʩʥʦʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʙʫʜʝʪ ʩʚʝʜʸʥ ʢ ʤʠʥʠʤʫʤʫ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʝʥʜʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʨʘʥ-ʛʨʘʬʠʪʦ-

ʚʘʷ ʩʙʦʨʢʘ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʨʝʘʢʪʦʨʘ [1]. ʋʨʘʥ-ʛʨʘʬʠʪʦʚʘʷ ʩʙʦʨʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʟʘʧʦʣʥʝʥʥʳʡ ʚʦʜʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʙʘʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʛʨʘʬʠʪʦʚʦʤ 

ʧʴʝʜʝʩʪʘʣʝ. ɺʥʫʪʨʠ ʧʦʜʚʝʰʝʥ 161 ʩʪʝʨʞʝʥʴ (ʢʘʥʘʣ), ʟʘʧʦʣʥʝʥʥʳʡ ʧʨʠʨʦʜʥʳʤ 

ʫʨʘʥʦʤ, ʬʘʢʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʰʝʪʢʘ ʘʥʘʣʦʛʠʯʥʘʷ ʨʘʟʤʝʱʝʥʠʶ ʊɺʕʃ ʚ ʨʝ-

ʘʢʪʦʨʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʮʝʥʪʨʘʣʴʥʳʡ ʢʘʥʘʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʝ-

ʨʝʤʝʱʝʥʠʷ ʜʝʪʝʢʪʦʨʘ ʥʝʡʪʨʦʥʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʸʥ ʚʥʝʰʥʠʡ ʚʠʜ ʩʙʦʨʢʠ. 

 

ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʫʨʘʥ-ʛʨʘʬʠʪʦʚʦʡ ʩʙʦʨʢʠ 
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ʋʩʪʘʥʦʚʢʘ ʙʳʣʘ ʩʦʙʨʘʥʘ ʚ 1960-ʭ ʛʦʜʘʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟ-

ʤʥʦʞʘʶʱʠʭ ʩʚʦʡʩʪʚ ʫʨʘʥ-ʛʨʘʬʠʪʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʥʘ ʟʘʨʝ ʘʪʦʤʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʨʝʘʢʪʦʨʦʩʪʨʦʝʥʠʠ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʤʥʦʞʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʩʨʝʜʳ 

-- ʧʨʦʚʝʩʪʠ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʦʧʳʪ. ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʨʝʥʠʠ ʵʢʩʧʦ-

ʥʝʥʮʠʘʣʴʥʦ ʩʧʘʜʘʶʱʝʡ ʧʣʦʪʥʦʩʪʠ ʥʝʡʪʨʦʥʦʚ ʚʜʦʣʴ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ ʩʙʦʨʢʠ ʜʦ-

ʩʪʘʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘ ʠʟʤʝʨʝʥʠʷ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʫʪʝʯʢʘ 

ʥʝʡʪʨʦʥʦʚ ʠʟ ʝʝ ʦʙʲʝʤʘ ʠ ʧʨʷʤʦʧʨʦʩʪʨʝʣʴʥʳʝ ʥʝʡʪʨʦʥʳ ʦʪ ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ ʦʩ-

ʥʦʚʘʥʠʠ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ ʠʩʪʦʯʥʠʢʘ. 

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʥʘ ʫʩʪʘʥʦʚʢʝ, ʩʣʝʜʫʶʱʠʡ: 

1. ʇʦʤʝʱʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʥʝʡʪʨʦʥʦʚ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʢʘʥʘʣ ʚ ʦʩʥʦʚʘʥʠʠ 

ʫʩʪʘʥʦʚʢʠ. 

2. ʀʟʤʝʨʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʥʝʡʪʨʦʥʦʚ ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʘʭ ʩ ʨʘʟʤʝʱʝʥ-

ʥʳʤ ʠʩʪʦʯʥʠʢʦʤ. 

3. ʀʟʤʝʨʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ, ʜʣʷ ʵʪʦʛʦ ʥʘ ʜʝʪʝʢʪʦʨ ʥʘʜʝʚʘ-

ʝʪʩʷ ʯʝʭʦʣ ʠʟ ʤʘʪʝʨʠʘʣʘ, ʭʦʨʦʰʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʪʝʧʣʦʚʳʝ ʥʝʡʪʨʦʥʳ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʸʥ ʚʥʝʰʥʠʡ ʚʠʜ ʫʨʘʥ-ʛʨʘʬʠʪʦʚʦʡ ʩʙʦʨʢʠ, ʢʦʪʦʨʘʷ ʚʳ-

ʧʦʣʥʝʥʘ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʩʝʭ ʨʝʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

ʈʠʩʫʥʦʢ 2 ï ɺʥʝʰʥʠʡ ʚʠʜ ʫʨʘʥ-ʛʨʘʬʠʪʦʚʦʡ ʩʙʦʨʢʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 
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ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʘʤʳʡ ʧʨʦ-

ʜʚʠʥʫʪʳʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʚʠʞʦʢ Unreal Engine 5. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʜʚʠʞʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʩʪʠʯʥʘʷ ʠ ʧʦʣʥʘʷ ʢʘʨʪʠʥʘ, ʠʟʦʙʨʘʞʝʥʠʝ 

ʙʫʜʝʪ ʧʨʠʙʣʠʞʝʥʦ ʢ ʨʝʘʣʴʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠ-

ʤʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʦʤʧʘʥʠʷ EG ʧʨʠʚʥʦʩʠʪ ʤʥʦʞʝʩʪʚʦ ʥʦʚʳʭ ʬʫʥʢʮʠʡ ʠ ʫʣʫʯʰʝʥʠʡ ʚ ʧʦ-

ʩʣʝʜʥʶʶ ʚʝʨʩʠʶ ʩʚʦʝʛʦ ʜʚʠʞʢʘ UE5. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠ-

ʤʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʘ ʦʩʚʝʱʝʥʠʷ Lumen ʠ Nanite, ʝʱʝ ʥʝ ʧʦʜʜʝʨʞʠ-

ʚʘʶʪ VR, ʦʙʥʦʚʣʝʥʥʳʡ ʧʨʦʜʫʢʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʝʨʝʩʪʨʦʝʥʥʳʡ ʰʘʙʣʦʥ ʜʣʷ ʚʠʨ-

ʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʆʥ ʨʘʟʨʘʙʦʪʘʥ ʢʘʢ ʠʜʝʘʣʴʥʘʷ ʦʪʧʨʘʚʥʘʷ ʪʦʯʢʘ ʜʣʷ VR-ʧʨʦʝʢʪʦʚ, ʠʤʝʷ ʙʘ-

ʟʦʚʫʶ ʠ ʨʘʩʰʠʨʝʥʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʦʙʲʝʢʪʘʤʠ ʚʥʫʪʨʠ VR. 

ʇʦʩʢʦʣʴʢʫ ʜʚʠʞʦʢ ʧʦʩʪʨʦʝʥ ʥʘ OpenXR, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝ ʥʫʞʥʦ ʙʝʩʧʦ-

ʢʦʠʪʴʩʷ ʦ ʚʠʜʘʭ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʛʘʨʥʠʪʫʨ, ʝʩʣʠ ʦʥʠ ʭʦʪʷʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʠʟ ʥʠʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ UE5 ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ 

ʥʘʩʪʨʦʝʢ ʠ ʜʦʨʘʙʦʪʘʪʴ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʫʧʨʦʱʝʥʥʦʛʦ ʩʦʟʜʘʥʠʷ ʦʢʨʫʞʝʥʠʷ ʜʣʷ ʚʠʨ-

ʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. Epic çʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪè ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʧʨʦʝʢʪʳ 

ʧʨʠ ʧʦʤʦʱʠ VRTemplate [2]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ VR-ʪʝʭʥʦʣʦʛʠʠ ʜʦʩʪʠʛʣʠ ʥʦʚʳʭ ʫʨʦʚʥʝʡ ʧʦʛʨʫʞʝʥʠʷ. 

ʊʘʢ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʜʫʪ ʧʨʦʷʚʣʷʪʴ ʢʫʜʘ ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʢ VR-ʨʘʟʨʘʙʦʪʢʘʤ, 

ʯʝʤ ʢ 3D ʠ 2D. ʀ ʨʘʟ ʫ ʥʘʩ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʧʦ ʧʦʜʦʙʠʶ ʨʝʘʣʴʥʦʛʦ, ʪʦ ʥʘʜʦ ʩʜʝʣʘʪʴ ʣʦʛʠʯʥʳʡ ʰʘʛ ʠ ʟʘʥʷʪʴʩʷ ʵʪʠʤ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘ, VR ʩʪʘʚʠʪ ʨʷʜ ʥʦʚʳʭ ʚʳʟʦʚʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʠʣʦʞʝʥʠʷ. ʉʶʜʘ ʚʭʦʜʠʪ 

ʧʦʚʝʩʪʚʦʚʘʥʠʝ, ʟʚʫʢʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʧʝʨʝʜʚʠʞʝʥʠʝ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʙʫʜʫʱʠʝ ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʩ ʨʘʩʯʸʪʦʤ ʥʘ VR, ʫ ʥʘʩ ʫʞʝ ʝʩʪʴ 

ʰʘʥʩ ʠʟʤʝʥʠʪʴ ʤʠʨ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʜʫʩʪʨʠʠ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʷʝʤʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʝʪ 

ʥʘ ʧʦʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪ 
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ʩʨʦʢʠ ʦʙʫʯʝʥʠʷ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ 

ʥʘʭʦʞʜʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʨʝʘʢʪʦʨʥʦʡ ʟʦʥʝ ʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʨʝʜʥʦʛʦ ʠʦʥʠʟʠʨʫ-

ʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʝʸ ʤʦʞʥʦ ʙʫʜʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʜʘʣʴʥʝʡʰʝʝ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦ-

ʮʝʩʩʦʤ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʣʥʦʩʪʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʰʣʝʤʘ ʚʠʨʪʫ-

ʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɼʠʩʧʝʪʯʝʨ ʩʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘ-

ʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʩʦʟʜʘʚʘʪʴ 

ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. 
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ɾʘʨʠʥʘ ʆʣʴʛʘ ʖʨʴʝʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪʢʘ 

çʂʨʘʩʥʦʜʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè, 

ʛʦʨʦʜ ʂʨʘʩʥʦʜʘʨ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʦʙʲʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʣʠʯʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʀʟʫʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʪ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʧʦʧʫ-

ʣʷʨʥʳʭ ʩʪʨʠʪ-ʘʨʪ ʭʫʜʦʞʥʠʢʦʚ ï ɹʝʥʢʩʠ ï ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʪʝ ʘʢʪʫʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʚ ʩʝʙʝ ʝʛʦ ʧʦʣʦʪʥʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʠʪ-ʘʨʪ, ɹʝʥʢʩʠ, ʫʣʠʯʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʙʨʠʪʘʥʩʢʠʡ 

ʩʪʨʠʪ-ʘʨʪ 

The article is devoted to the analysis of objects of contemporary street art in 

Great Britain. The study of several works by one of the most popular street art artists 

- Banksy - allowed us to identify the actual problems of modernity that his canvases 

carry. 

Keywords: street art, Banksy, street art, British street art 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʘ ʩʪʨʠʪ-ʘʨʪ ʫʞʝ ʥʝ ʚʦʩʧʨʠʥʠʤʘ-

ʝʪʩʷ ʢʘʢ ʵʢʩʪʨʘʚʘʛʘʥʪʥʳʡ ʠʣʠ ʤʘʨʛʠʥʘʣʴʥʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ. ʋʣʠʯʥʦʝ ʠʩʢʫʩʩʪʚʦ ʦʙʣʘʜʘʝʪ ʪʘʢʦʡ ʯʝʨ-

ʪʦʡ, ʢʘʢ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ. ʆʪʨʘʞʘʝʪʩʷ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʧʦʷʚʣʷʶʪʩʷ 

ʦʙʲʝʢʪʳ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʩʢʫʩʩʪʚʘ, ʪ. ʝ. ʩʚʦʙʦʜʥʦʝ ʫʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʠ ʚ 

ʧʦʥʠʤʘʥʠʠ ʟʘʣʦʞʝʥʥʦʡ ʘʚʪʦʨʦʤ ʤʳʩʣʠ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ.   ʉʪʨʠʪ-ʘʨʪ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʡ ʬʝʥʦʤʝʥ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ, ʯʪʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʫʣʠʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʩʣʝʜʫʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʝʛʦ ʬʠʟʠʯʝʩʢʦʤ ʩʤʳʩʣʝ, 
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ʥʦ ʠ ʢʘʢ ʦʪʨʘʞʝʥʥʳʡ ʚ ʩʦʟʥʘʥʠʠ ʧʨʝʜʤʝʪ. ʕʪʦ ʢʫʣʴʪʫʨʥʳʡ ʟʘʤʳʩʝʣ ʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʧʨʦʜʫʢʪ ʢʫʣʴʪʫʨʳ, ʚʦʧʣʦʱʘʶʱʠʡʩʷ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦ-

ʮʠʘʣʴʥʳʭ ʧʨʘʢʪʠʢʘʭ ʣʶʜʝʡ [2].  

ɻʦʚʦʨʷ ʧʨʦ ʙʨʠʪʘʥʩʢʠʡ ʩʪʨʠʪ-ʘʨʪ, ʥʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʠ ɹʵʥʢʩʠ, ʨʘʙʦʪʳ 

ʢʦʪʦʨʦʛʦ ʩʦʮʠʘʣʴʥʦ ʘʥʛʘʞʠʨʦʚʘʥʳ. ʄʝʥʝʝ ʤʘʩʰʪʘʙʥʦ ʚʠʟʫʘʣʴʥʦ, ʥʦ ʙʦʣʝʝ ʰʠ-

ʨʦʢʦ ʤʝʜʠʡʥʦ, ʵʢʩʧʨʦʧʨʠʠʨʫʷ ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʝ ʪʝʭʥʠʢʠ ð ʦʪ ʪʨʘʬʘʨʝʪʘ ʚ ʧʝ-

ʨʝʫʣʢʝ ʜʦ ʧʝʨʬʦʨʤʘʥʩʘ ʠ ʩʢʫʣʴʧʪʫʨʳ ʥʘ ʧʣʦʱʘʜʠ, ʩʝʛʦʜʥʷ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʩʘʤʳʡ ʫʩʧʝʰʥʳʡ ʤʝʜʠʡʥʳʡ ʩʪʨʠʪ-ʘʨʪ-ʧʨʦʝʢʪ [1].  

ɺʦʢʨʫʛ ʣʠʯʥʦʩʪʠ ʵʪʦʛʦ ʘʚʪʦʨʘ ʭʦʜʠʪ ʤʥʦʛʦ ʣʝʛʝʥʜ ʠ ʩʧʣʝʪʝʥ. ɺʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ 90-ʭ ʛʦʜʦʚ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʦʥ ʥʘʯʘʣ ʟʘʥʠʤʘʪʴʩʷ ʛʨʘʬʬʠʪʠ, ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʘʷ ʚ ʪʝʭʥʠʢʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʥʘ ʪʦʪ ʧʝʨʠʦʜ ʨʘʡʪʝʨʦʚ. ʇʦʚʦʨʦʪ-

ʥʦʡ ʪʦʯʢʦʡ ʥʝ ʪʦʣʴʢʦ ʚ ʝʛʦ ʩʫʜʴʙʝ, ʥʦ ʠ ʚ ʨʘʟʚʠʪʠʠ ʫʣʠʯʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʩʪʘʣʠ 

ʪʨʘʬʘʨʝʪʳ, ʢʦʪʦʨʳʤʠ ʥʘʯʘʣ ʧʦʣʴʟʦʚʘʪʴʩʷ ɹʝʥʢʩʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʚʦʠʭ ʧʨʦʠʟʚʝʜʝ-

ʥʠʡ. ʕʪʦ ʠ ʦʩʪʨʦʩʦʮʠʘʣʴʥʘʷ ʪʝʤʘʪʠʢʘ ʨʠʩʫʥʢʦʚ ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʘʚʪʦʨ ʧʨʠʦʙ-

ʨʸʣ ʤʠʨʦʚʫʶ ʠʟʚʝʩʪʥʦʩʪʴ. ʈʘʟʦʙʨʘʚ ʩʠʤʚʦʣʠʯʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʝʛʦ ʨʘʙʦʪ, ʤʦʞʥʦ 

ʧʦʥʷʪʴ ʪʝ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʢ ʢʦʪʦʨʳʤ ʚʟʳʚʘʝʪ ɹʝʥʢʩʠ.  

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩʪʨʠʪ-ʘʨʪʘ, ʢʦʪʦʨʳʝ ʚʳʰʣʠ ʠʟ-ʧʦʜ 

ʙʘʣʣʦʥʯʠʢʘ ɹʝʥʢʩʠ, ʩʪʘʣʘ çɼʝʚʦʯʢʘ ʩ ʚʦʟʜʫʰʥʳʤ ʰʘʨʦʤè (ʨʠʩ. 1). ʕʪʘ ʨʘʙʦʪʘ 

ʧʦʷʚʠʣʘʩʴ ʥʘ ʤʦʩʪʫ, ʢʦʪʦʨʳʡ ʧʝʨʝʢʠʥʫʪ ʯʝʨʝʟ ʊʝʤʟʫ ʚ 2002 ʛʦʜʫ. ʉʘʤʘ ʢʘʨʪʠʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʚʦʯʢʫ, ʩʠʣʫʵʪ ʢʦʪʦʨʦʡ ʠʟʦʙʨʘʞʸʥ ʯʸʨʥʦʡ ʢʨʘʩʢʦʡ. ɽʸ 

ʚʟʛʣʷʜ ʥʘʧʨʘʚʣʝʥ ʚ ʩʪʦʨʦʥʫ ʫʜʘʣʷʶʱʝʛʦʩʷ ʚʦʟʜʫʰʥʦʛʦ ʰʘʨʠʢʘ, ʢʦʪʦʨʳʡ ʷʚʣʷ-

ʝʪʩʷ ʩʘʤʳʤ ʷʨʢʠʤ ʤʝʩʪʦʤ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ, ʪʘʢ ʢʘʢ ʥʘʥʝʩʸʥ ʢʨʘʩʥʦʡ ʢʨʘʩʢʦʡ. 

ʐʘʨ, ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʷʚʣʷʝʪʩʷ ʦʣʠʮʝʪʚʦʨʝʥʠʝʤ ʥʝʚʠʥʥʦʩʪʠ, ʤʝʯʪʳ, 

ʥʘʜʝʞʜʳ ʠ ʣʶʙʚʠ. ɺʩʷ ʢʦʤʧʦʟʠʮʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘʤ ʥʘ ʭʨʫʧʢʦʩʪʴ ʠ ʩʢʦʨʦʪʝʯʥʦʩʪʴ 

ʜʝʪʩʪʚʘ. ʉʧʝʮʠʘʣʠʩʪʳ, ʠʟʫʯʘʶʱʠʡ ʜʘʥʥʳʡ ʩʪʨʠʪ-ʘʨʪ ʦʙʲʝʢʪ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, 

ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʭʫʜʦʞʥʠʢʘ, ʦʙʱʝʩʪʚʦ ʟʘʩʪʘʚʣʷʝʪ ʜʝʪʝʡ ʚʟʨʦʩʣʝʪʴ ʩʣʠʰʢʦʤ 

ʙʳʩʪʨʦ. çɼʝʚʦʯʢʘ ʩ ʚʦʟʜʫʰʥʳʤ ʰʘʨʦʤè ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʣʶʙʠʤʳʭ ʦʙʨʘʟʦʚ 

ʫ ʙʨʠʪʘʥʩʢʦʡ ʧʫʙʣʠʢʠ. ʂʘʞʜʳʡ ʟʨʠʪʝʣʴ ʤʦʞʝʪ ʪʨʘʢʪʦʚʘʪʴ ʩʤʳʩʣ ʜʘʥʥʦʛʦ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ ʪʘʢ, ʢʘʢ ʩʘʤ ʯʫʚʩʪʚʫʝʪ ʠ ʚʠʜʠʪ. ʊʘʢʦʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 



V ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ: 

çʌʋʅɼɸʄɽʅʊɸʃʔʅɸʗ ʀ ʇʈʀʂʃɸɼʅɸʗ ʅɸʋʂɸè 
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ʧʨʦʩʪʦʪʝ ʠ ʤʠʥʠʤʘʣʠʟʤʫ ʚ ʜʝʪʘʣʷʭ ʠ ʬʦʨʤʘʭ.  

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʠʟʚʝʜʝʥʠʝ ɹʝʥʢʩʠ çɼʝʚʦʯʢʘ ʩ ʚʦʟʜʫʰʥʳʤ ʰʘʨʦʤè [4] 

 

ɿʘ ʩʚʦʶ ʢʘʨʴʝʨʫ ɹʝʥʢʩʠ ʩʪʘʣ ʘʚʪʦʨʦʤ ʤʥʦʛʠʭ ʨʘʙʦʪ, ʦʙʣʠʯʘʶʱʠʭ ʥʝʛʘʪʠʚ-

ʥʳʝ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ ʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʦ ʠ ʦʙʨʘʱʝʥʠʝ ʚʥʠʤʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ 

ʥʘ ʪʦʚʘʨʥʦʝ ʨʘʙʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʝʥʦ ʚ ʧʦʣʦʪʥʝ çʐʪʨʠʭʢʦʜè. ʅʘ ʥʸʤ ʧʦʣʦʩʳ 

ʵʪʦʛʦ ʩʘʤʦʛʦ ʰʪʨʠʭʢʦʜʘ ʠʟʦʙʨʘʞʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʦʛʥʫʪʳʭ ʧʨʫʪʴʝʚ ʢʣʝʪʢʠ, ʠʟ 

ʢʦʪʦʨʦʡ ʚʳʙʨʘʣʩʷ ʛʝʧʘʨʜ. ʅʘʙʠʨʘʶʱʠʡ ʦʙʦʨʦʪʳ ʢʨʠʟʠʩ ʚ ʠʥʩʪʠʪʫʪʝ ʩʝʤʴʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪ çʉʝʤʝʡʥʘʷ ʮʝʣʴè. ʅʘ ʯʝʨʥʦ-ʙʝʣʳʭ ʩʠʣʫʵʪʘʭ ʪʨʸʭ ʣʶʜʝʡ (ʤʘʪʝʨʠ, 

ʦʪʮʘ ʠ ʨʝʙʸʥʢʘ) çʥʘʚʝʜʸʥè ʧʨʠʮʝʣ ʦʛʥʝʩʪʨʝʣʴʥʦʛʦ ʦʨʫʞʠʷ, ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥ-

ʥʳʡ ʷʨʢʦ-ʢʨʘʩʥʦʡ ʢʨʘʩʢʦʡ.  

ʊʘʢʦʡ ʥʘʩʫʱʥʳʡ ʚʦʧʨʦʩ, ʢʘʢ ʙʝʟʥʘʢʘʟʘʥʥʦʩʪʴ ʩʠʣʦʚʠʢʦʚ, ʥʘʰʸʣ ʦʪʨʘʞʝʥʠʝ 


















