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ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʘʣʴʚʝʦʣʷʨʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʠ ʝʛʦ ʘʪʨʦʬʠʷ ʚ ʦʙʣʘʩʪʠ ʫʜʘʣʷʝʤʦʛʦ ʟʫʙʘ ʜʦʩʪʠʛʘʝʪ 40 %, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʠʩʭʦʜʷʪ ʚ 

ʧʝʨʚʳʝ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʤʘʥʠʧʫʣʷʮʠʠ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʯʘʩʪʳʭ ʧʨʠʯʠʥ ʫʜʘʣʝʥʠʷ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ ʦʜʦʥʪʦ-

ʛʝʥʥʘʷ ʠʥʬʝʢʮʠʷ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʠʪʴ ʦʨʪʦʧʝʜʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʜʘʥ-

ʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʬʦʨʤʘʭ 

ʘʧʠʢʘʣʴʥʦʛʦ ʧʝʨʠʦʜʦʥʪʠʪʘ ʯʝʨʝʟ 12-14 ʥʝʜʝʣʴ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʟʫʙʘ ʦʙʥʘʨʫʞʠʚʘʣʘʩʴ ʬʠʙʨʦʟʥʘʷ ʪʢʘʥʴ ʩ 

ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ ʢʨʦʚʝʥʦʩʥʳʤʠ ʩʦʩʫʜʘʤʠ ʠ ʥʠʟʢʠʤ ʯʠʩʣʦʤ ʥʝʘʢʪʠʚʥʳʭ ʦʩʪʝʦʙʣʘʩʪʦʚ. ɺ ʨʘʙʦʪʘʭ ʧʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʦʙʲʝʤʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʝʟʦʨʙʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʫʜʘʣʝ-

ʥʠʷ ʟʫʙʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʫʙʳʣʠ ʢʦʩʪʠ ʩ ʫʜʘʣʝʥʠʝʤ ʙʝʟ ʧʨʝʟʝʨʚʘʮʠʠ.  ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ ʚ ʦʙʣʘʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʦʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʟʫʙʘ, ʧʨʦ-

ʙʣʝʤʘ ʢʦʥʩʝʨʚʘʮʠʠ ʣʫʥʢʠ ʧʨʠ ʦʙʦʩʪʨʝʥʠʷʭ ʧʝʨʠʦʜʦʥʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʠ ʪʢʘʥʝʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʢ ʤʦʤʝʥʪʫ ʦʪʩʨʦʯʝʥʥʦʡ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʦʩʪʘʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʦʡ, ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʪʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʝʨ-

ʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʫʩʪʘʥʦʚʢʫ ʜʝʥʪʘʣʴʥʳʭ 

ʠʤʧʣʘʥʪʘʪʦʚ, ʷʚʣʷʝʪʩʷ ʪʦʧʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʧʨʝʧʘʨʘʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʮʠʪʦʢʠ-

ʥʦʚ, ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʧʝʨʠʦʜʘ ʚʥʫʪʨʠʢʦʩʪʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʧʝʨʠʦʜ ʟʘʞʠʚʣʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʥʥʳʭ ʦ ʧʨʠʤʝʥʝʥʠʠ ʨʦʥʢʦʣʝʡʢʠʥʘ ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʤʝʪʦʜʠʢʠ ʢʦʥʩʝʨʚʘʮʠʠ ʣʫʥʢʠ ʫʜʘʣʝʥʥʦʛʦ ʟʫʙʘ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʝʥʪʘʣʴʥʦʡ ʚʥʫʪʨʠʢʦʩʪʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʧʦ ʦʪʩʨʦʯʝʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʥʝ ʦʙʥʘ-

ʨʫʞʝʥʦ. ʋʢʘʟʘʥʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʦʧʨʝʜʝʣʠʣʠ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʢʣʠʥʠ-

ʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ ʪʦʧʠʯʝʩʢʦʡ ʮʠʪʦʢʠʥʦʪʝʨʘʧʠʠ ʨʦʥʢʦʣʝʡʢʠʥʦʤ ʧʨʠ ʢʦʥʩʝʨʚʘ-

ʮʠʠ ʣʫʥʢʠ ʫʜʘʣʝʥʥʦʛʦ ʟʫʙʘ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʜʝʥʪʘʣʴʥʦʡ ʚʥʫʪʨʠʢʦʩʪʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ. ʄʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʦʣʴʥʳʤ ʧʨʦʚʦʜʠʣʩʷ ʦʜʠʥʘʢʦʚʳʡ ʧʦ 

ʦʙʲʝʤʫ ʠ ʭʘʨʘʢʪʝʨʫ ʢʦʤʧʣʝʢʩ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʧʣʘʥʦʚʦʝ ʫʜʘʣʝʥʠʝ ʟʫʙʘ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʜʠʘʛ-

ʥʦʟʦʤ ʠ ʦʪʩʨʦʯʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʝʥʪʘʣʴʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ (ʯʝʨʝʟ 12-14 ʥʝʜʝʣʴ). ʄʝʪʦʜʦʤ ʧʨʦʩʪʦʡ ʨʘʥʜʦ-

ʤʠʟʘʮʠʠ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʫʧʧʳ: ʩʨʘʚʥʝʥʠʷ (n = 30), ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʧʦʜʛʨʫʧʧʳ ʠʟ 20 ʧʘʮʠʝʥʪʦʚ ʩ 

ʭʨʦʥʠʯʝʩʢʠʤ ʧʝʨʠʦʜʦʥʪʠʪʦʤ, ʠ 10 ʙʦʣʴʥʳʭ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʦʥʪʠʪʘ, ʧʘʮʠʝʥʪʘʤ ʢʦʪʦ-

ʨʦʡ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʟʫʙʘ, ʧʨʦʚʦʜʠʣʠ ʢʦʥʩʝʨʚʘʮʠʶ ʣʫʥʢʠ ʤʘʪʝʨʠʘʣʦʤ çʃʠʦʧʣʘʩʪè (LyoPlast, ʈʦʩʩʠʷ), ʧʝ-

ʨʝʢʨʳʚʘʷ ʝʛʦ ʢʦʣʣʘʛʝʥʦʚʦʡ ʛʫʙʢʦʡ çʉʊʀʄʋʃ-ʆʉʉè (ɿɸʆ ʌʅʇʎ ɹɽʃʂʆɿʀʅ, ʈʦʩʩʠʷ). ʆʩʥʦʚʥʘʷ  ï 

(n = 20), ʠʟ ʥʠʭ 12 ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʧʝʨʠʦʜʦʥʪʠʪʘ ʠ 8 ʩ ʦʙʦʩʪʨʝʥʠʝʤ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʦʥʪʠʪʘ, ʦʙʩʣʝʜʫʝʤʳʤ ʢʦʪʦʨʦʡ, ʚ ʨʘʤʢʘʭ ʢʦʥʩʝʨʚʘʮʠʠ ʣʫʥʢʠ, ʧʨʠʤʝʥʷʣʘʩʴ ʪʦʧʠʯʝ-

ʩʢʘʷ ʮʠʪʦʢʠʥʦʪʝʨʘʧʠʷ ʨʦʥʢʦʣʝʡʢʠʥʦʤ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʭʝʤʝ (ʧʨʠʦʨʠʪʝʪ ʟʘʷʚʣʝ-

ʥʠʷ ʦ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2025109799). ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʟʫʙʘ ʧʘʮʠʝʥʪʘʤ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʝʟʝʨʚʘʮʠʷ ʣʫʥʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʠʥʪʝʨʣʝʡʢʠʥʘ-2 (ʨʦʥʢʦʣʝʡʢʠʥ), ʨʘʩ-

ʪʚʦʨʦʤ ʢʦʪʦʨʦʛʦ ʦʨʦʰʘʣʠ ʣʫʥʢʫ ʫʜʘʣʝʥʥʦʛʦ ʟʫʙʘ ʠ ʚʚʦʜʠʣʠ ʚ ʧʦʩʪʵʢʩʪʨʘʢʮʠʦʥʥʫʶ ʨʘʥʫ ʩʦʚʤʝʩʪʥʦ ʩ 

ʢʦʣʣʘʛʝʥʦʚʦʡ ʛʫʙʢʦʡ çʉʊʀʄʋʃ-ʆʉʉè (ɿɸʆ ʌʅʇʎ ɹɽʃʂʆɿʀʅ, ʈʦʩʩʠʷ), ʜʘʣʝʝ, ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ, ʚʦʟʜʝʡʩʪʚʦʚʘʣʠ ʥʘ ʦʙʣʘʩʪʴ ʣʫʥʢʠ ʤʝʪʦʜʦʤ ʘʧʧʣʠʢʘʮʠʡ ʨʘʩʪʚʦʨʦʤ ʨʦʥʢʦʣʝʡʢʠʥʘ ʥʘ ʦʬʠʮʠʥʘʣʴ-

ʥʦʤ ʘʜʛʝʟʠʚʥʦʤ ʥʦʩʠʪʝʣʝ. ʏʝʨʝʟ 12-14 ʥʝʜʝʣʴ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ, ʚʢʣʶʯʝʥʥʳʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʦʜʠʣʘʩʴ 

ʫʩʪʘʥʦʚʢʘ ʢʦʨʥʝʚʠʜʥʳʭ ʠʤʧʣʘʥʪʘʪʦʚ çImproè ʧʨʦʠʟʚʦʜʩʪʚʘ ʖʞʥʘʷ ʂʦʨʝʷ ʧʦ ʦʪʩʪʨʦʯʝʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ. 

ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʠʣʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʧʘʮʠʝʥʪʳ ʩʦ ʟʜʦʨʦʚʳʤʠ ʟʫʙʘʤʠ, 

ʫʜʘʣʝʥʥʳʤʠ ʧʦ ʦʨʪʦʜʦʥʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ (n = 10), ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ. ʈʝʟʫʣʴʪʘʪʳ ʠ 

ʠʭ ʦʙʩʫʞʜʝʥʠʝ.  ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʧʠʯʝʩʢʦʡ ʮʠʪʦʢʠʥʦʪʝʨʘʧʠʠ ʩ ʢʦʥʩʝʨ-

ʚʘʮʠʝʡ ʣʫʥʢʠ ʫʜʘʣʝʥʥʦʛʦ ʟʫʙʘ ʚʳʷʚʠʣʠ ʨʘʟʣʠʯʠʷ ʚ ʜʠʥʘʤʠʢʝ ʢʫʧʠʨʦʚʘʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʦʩʣʝʦʧʝʨʘ-

ʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʝʞʜʫ ʧʘʮʠʝʥʪʘʤʠ ʦʙʝʠʭ ʛʨʫʧʧ. ʋ ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʠʮ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʬʦʨʤʘʤʠ ʧʝʨʠʦʜʦʥʪʠʪʦʚ ʠ ʩ ʦʙʦʩʪʨʝʥʠʝʤ ʧʝʨʠʘʧʠʢʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʝʟʝʨʚʘʮʠʷ 

ʩ ʨʦʥʢʦʣʝʡʢʠʥʦʤ, ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʠʩʯʝʟʥʦʚʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚʦʩʧʘʣʝ-
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ʥʠʷ ʚ ʦʙʣʘʩʪʠ ʣʫʥʢʠ ʫʜʘʣʝʥʥʦʛʦ ʟʫʙʘ ʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ.   ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ ï ʯʝʨʝʟ 12-14 ʥʝʜʝʣʴ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʟʫʙʘ ʩ ʢʦʥʩʝʨʚʘʮʠʝʡ ʣʫʥʢʠ ʨʘʟʣʠʯʥʳʤʠ ʩʭʝ-

ʤʘʤʠ, ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ʬʠʙʨʦʟʥʫʶ ʪʢʘʥʴ ʩ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ ʢʨʦʚʝʥʦʩ-

ʥʳʤʠ ʩʦʩʫʜʘʤʠ ʠ ʥʠʟʢʠʤ ʯʠʩʣʦʤ ʥʝʘʢʪʠʚʥʳʭ ʦʩʪʝʦʙʣʘʩʪʦʚ. ɺ ʪʝ ʞʝ ʩʨʦʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʣʘʩʴ ʚʳʧʦʣʥʝʥʥʫʶ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ ʦʙʣʘʩʪʴ ʣʫʥʢʠ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʬʠʙʨʠʥʦʚʳʝ ʚʦʣʦʢʥʘ, ʧʨʦʥʠʟʳʚʘʶʱʠʝ ʤʝʟʝʥʭʠʤʘʣʴʥʫʶ ʪʢʘʥʴ, ʪʘʢʞʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʘʢʪʠʚʥʳʝ ʦʩ-

ʪʝʦʙʣʘʩʪʳ. ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʜʝʥʩʠʪʦʤʝʪʨʠʠ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʝʟʝʨʚʘʮʠʷ ʣʫʥʢʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʪʦʧʠʯʝ-

ʩʢʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʝʡ ʨʦʥʢʦʣʝʡʢʠʥʦʤ. ɿʘʢʣʶʯʝʥʠʝ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʪʦʧʠʯʝʩʢʘʷ ʮʠʪʦʢʠʥʦʪʝʨʘʧʠʷ ʨʝʢʦʤʙʠʥʘʥʪʥʳʤ IL-2, ʧʨʠ-

ʤʝʥʷʝʤʘʷ ʧʨʠ ʧʨʝʟʝʨʚʘʮʠʠ ʣʫʥʢʠ ʫʜʘʣʝʥʥʦʛʦ ʟʫʙʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʧʝʨʠʦʜʦʥʪʠʪʦʤ, ʷʚʣʝ̫ʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʧʨʠʚʦʜʷʱʠʤ: ʢ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʢʫʧʠʨʦʚʘʥʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ; ʫʩʢʦʨʝ-

ʥʠʶ ʨʝʧʘʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚ ʦʙʣʘʩʪʠ ʣʫʥʢʠ. ɺʳʷʚʣʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʬʬʝʢʪʳ ʪʦʧʠʯʝʩʢʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʨʦʥʢʦʣʝʡʢʠʥʦʤ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʠʩʭʦʜʫ ʭʠ-

ʨʫʨʛʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʜʝʥʪʘʣʴʥʦʡ ʚʥʫʪʨʠʢʦʩʪʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʧʫʪʝʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʠʢʪʦʨʦʚ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʩʪʠʤʫʣʷʮʠʠ ʦʩʪʝʦʛʝʥʝʟʘ.    
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Abstract. Introduction. According to current literature data, changes in the shape of the alveolar process 

and its atrophy in the area of the extracted tooth reach 40%, with the majority of changes occurring during the 

first 3 months after extraction. One of the most common indications for tooth extraction is odontogenic infection, 

which subsequently necessitates prosthetic rehabilitation in these patients. Morphological studies of bone tissue 

in chronic apical periodontitis demonstrated the presence of fibrous tissue with a small number of blood vessels 

and a low number of inactive osteoblasts 12ï14 weeks after tooth extraction. Comparative studies of vertical and 

horizontal bone resorption after tooth extraction revealed more pronounced bone loss in cases without socket 

preservation. Despite advances in the management of bone defects after tooth extraction, the problem of socket 

preservation in exacerbated periodontal infection and reduction of tissue loss before delayed dental implantation 

remains insufficiently studied; surgical techniques using osteoplastic materials also require further improvement. 

A promising direction in surgical procedures accompanying dental implant placement is the topical use of 

immunomodulatory agents, particularly recombinant cytokines, to reduce the duration of intraosseous inflamma-

tion and improve bone tissue regeneration during healing. However, no data were found regarding the use of 

Roncoleukin during socket preservation procedures aimed at improving clinical and morphological conditions 

for delayed intraosseous dental implantation. These prerequisites determined the objective of the study. The ob-

jective is to investigate the clinical and morphological effectiveness of topical cytokine therapy with 

Roncoleukin during extraction socket preservation prior to intraosseous dental implantation. Materials and 

methods. To achieve the stated objective, all patients underwent a standardized treatment protocol including 

planned tooth extraction with the above diagnosis and delayed dental implantation (after 12ï14 weeks). Using 

simple randomization, the following groups were formed: the comparison group (n = 30), subdivided into 20 

patients with chronic periodontitis and 10 patients with exacerbation of chronic periodontitis. Following tooth 

extraction, these patients underwent socket preservation using ñLyoPlastò material (LyoPlast, Russia) covered 

with a ñSTIMUL-OSSò collagen sponge (ZAO FNPTs BELKOZIN, Russia). The main group (n = 20) included 

12 patients with chronic destructive forms of periodontitis and 8 patients with exacerbation of chronic periodon-

titis. In these patients, topical cytokine therapy with Roncoleukin was applied during socket preservation accord-

ing to a protocol developed in the course of the study (priority patent application No. 2025109799). After tooth 

extraction, socket preservation was performed using recombinant interleukin-2 (Roncoleukin), the solution of 

which was used for irrigation of the extraction socket and introduced into the post-extraction wound together 

with a ñSTIMUL-OSSò collagen sponge (ZAO FNPTs BELKOZIN, Russia). Subsequently, during the postoper-

ative period, the socket area was treated with applications of Roncoleukin solution on an official adhesive carri-

er. After 12ï14 weeks, all patients included in the study underwent delayed placement of root-form ñImproò 

implants manufactured in South Korea. The control group consisted of clinically healthy patients with healthy 

teeth extracted for orthodontic indications (n = 10), comparable in age and sex. Results and discussion. Evalua-




