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ʧʨʝʜʩʪʘʚʠʣ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʜʧʠʩʝʡ, ʥʝ ʫʯʠʪʳʚʘʷ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʝ 

ʧʦʜʧʠʩʠ. 

ʋ ʢʘʥʜʠʜʘʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʡ 

ʌʝʜʝʨʘʣʴʥʳʤ ɿʘʢʦʥʦʤ ˉ138-ʟ, ʢʦʪʦʨʳʡ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʚʥʦʮʝʥʥʦʩʪʴ ʧʨʘʚ ʠ ʦʙʷ-

ʟʘʥʥʦʩʪʝʡ ʚʩʝʭ ʢʘʥʜʠʜʘʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʜʨʫʛ ʜʨʫʛʫ, ʦʛʨʘʥʠʯʝʥʠʷ, ʣʴʛʦʪʳ ʠ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʚʨʝʤʷ 

ʜʦ ʚʳʙʦʨʦʚ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʟʘʷʚʢʠ ʚ ʢʘʥ-

ʜʠʜʘʪʳ. ʂʘʥʜʠʜʘʪ ʚʧʨʘʚʝ ʥʝ ʧʦʟʜʥʝʝ ʯʝʤ 

ʟʘ ʧʷʪʴ ʨʘʙʦʯʠʭ ʜʥʝʡ ʜʦ ʜʥʷ ʚʳʙʦʨʦʚ ʩʥʷʪʴ 

ʩʚʦʶ ʢʘʥʜʠʜʘʪʫʨʫ. 

ʇʨʠʥʮʠʧʳ ʧʨʦʚʝʜʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʚʳʙʦʨʦʚ ʚ ʦʩʥʦʚʥʦʤ ʫʪʦʯʥʷʶʪʩʷ ʠ ʨʝʛʣʘ-

ʤʝʥʪʠʨʫʶʪʩʷ ʚ ʟʘʢʦʥʘʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʘʧʨʠʤʝʨ: ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ɿʘʢʦʥʦʤ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ 

ʧʨʠʥʷʪʳʤ 6 ʜʝʢʘʙʨʷ 2006 ʛʦʜʘ ˉ380-ʟ 

ʧʨʠʥʮʠʧʳ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʚ ʚʘʨʴʠʨʫ-

ʶʪʩʷ ʥʘ ʧʨʠʥʮʠʧʳ ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥ, ʧʨʠʥ-

ʮʠʧʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩ-

ʩʠʡ. ʇʨʠʥʮʠʧʳ ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥ ʚʢʣʶʯʘʶʪ 

ʚ ʩʝʙʷ ʚʩʝʦʙʱʥʦʩʪʴ, ʪʘʡʥʦʩʪʴ, ʜʦʙʨʦʚʦʣʴ-

ʥʦʩʪʴ, ʧʨʷʤʦʪʫ. ʇʨʠʥʮʠʧʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʢʦʤʠʩʩʠʡ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʦʪʢʨʳʪʦʩʪʴ, ʛʣʘʩʥʦʩʪʴ, ʥʝʚʤʝʰʘʪʝʣʴʩʪʚʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘ-

ʥʦʚ ʚʣʘʩʪʠ ʚ ʧʨʦʮʝʩʩ ʚʳʙʦʨʦʚ, ʧʨʠʥʮʠʧ 

ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʚ ʠʟʙʠʨʘʪʝʣʴʥʳʤʠ ʢʦ-

ʤʠʩʩʠʷʤʠ. ʇʦ ʘʥʘʣʦʛʠʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʠ ʟʘʢʦʥʳ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ ʩʦʜʝʨʞʘʪ ʚ ʩʝ-

ʙʝ ʧʦʜʦʙʥʳʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʥʘʯʘʣʘ. 

ɿʘʢʦʥʳ ʩʫʙʲʝʢʪʦʚ ʧʦʟʚʦʣʷʶʪ ʤʫʥʠʮʠ-

ʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʧʨʦʚʦʜʠʪʴ ʚʳʙʦʨʳ 

ʢʘʢ ʧʦ ʤʘʞʦʨʠʪʘʨʥʦʡ ʠʣʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴ-

ʥʦʡ, ʪʘʢ ʠ ʧʦ ʩʤʝʰʘʥʥʦʡ. ɺ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪʘʭ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʜʦʤʠʥʠʨʦʚʘʣʘ ʤʦʜʝʣʴ ʧʨʷʤʦʛʦ ʠʟʙʨʘʥʠʷ 

ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʜʦʣʞʥʦʩʪʠ. ɹʳʣʠ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚʘʞʥʘʷ ʨʦʣʴ 

ʧʘʨʪʠʠ ʚ ʚʳʜʚʠʞʝʥʠʠ ʢʘʥʜʠʜʘʪʦʚ, ʦʩʚʦ-

ʙʦʞʜʝʥʠʝ ʦʪ ʩʙʦʨʘ ʧʦʜʧʠʩʝʡ ʢʘʥʜʠʜʘʪʦʚ, 

ʚʳʜʚʠʥʫʪʳʤʠ ʧʘʨʣʘʤʝʥʪʩʢʠʤʠ ʠʣʠ ʨʝʛʠʦ-

ʥʘʣʴʥʳʤʠ ʧʘʨʣʘʤʝʥʪʩʢʠʤʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ 

ʧʘʨʪʠʷʤʠ [6, c. 44]. ʇʨʠ ʵʪʦʤ ʚʦʧʨʦʩ ʧʨʠ-

ʤʝʥʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʩʠʩ-

ʪʝʤʳ ʚʩʸ ʝʱʸ ʦʩʪʘʸʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʩʘʤʦʡ ʧʦʜʭʦʜʷ-

ʱʝʡ ʜʣʷ ʚʳʙʦʨʦʚ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚ-

ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʞʦʨʠʪʘʨʥʘʷ ʩʠʩʪʝʤʘ, ʪʘʢ ʢʘʢ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝ-

ʤʦʡ ʥʝ ʦʩʣʘʙʣʷʝʪ ʧʨʷʤʫʶ ʩʚʷʟʠ ʜʝʧʫʪʘʪʘ ʩ 

ʠʟʙʠʨʘʪʝʣʷʤʠ. ʊʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʚʳʙʦʨʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩ-

ʣʦʞʥʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʦʪʟʳʚʘ 

ʜʝʧʫʪʘʪʦʚ, ʠʟʙʨʘʥʥʳʭ ʧʦ ʧʘʨʪʠʡʥʳʤ ʩʧʠ-

ʩʢʘʤ [7, c. 45]. 

ʇʨʦʙʣʝʤʘ ʧʦʜʦʙʥʳʭ ʩʧʦʨʦʚ ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝ ʚʩʸ ʥʘʩʝʣʝʥʠʝ ʭʦʯʝʪ ʠʣʠ 

ʞʝʣʘʝʪ, ʧʨʠʩʫʪʩʪʚʠʶ ʯʣʝʥʦʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʧʘʨʪʠʠ ʚ ʚʳʙʦʨʥʳʭ ʠʣʠ ʠʥʳʭ ʦʨʛʘʥʘʭ ʤʝ-

ʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʪʝ ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʫʜʦʚ-

ʣʝʪʚʦʨʷʪʴ ʠʥʪʝʨʝʩʳ ʧʘʨʪʠʡ, ʘ ʥʝ ʥʘʩʝʣʝ-

ʥʠʷ. ɼʨʫʛʦʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝʤ ʯʣʝʥʦʚ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʧʘʨʪʠʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʦʨʛʘʥʘʭ ʥʘʣʘ-

ʞʠʚʘʝʪʩʷ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳ-

ʤʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʯʪʦ ʚ 

ʪʝʦʨʠʠ ʜʦʣʞʥʦ ʫʣʫʯʰʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʥʘ ʤʝʩʪʥʦʤ ʠ ʬʝʜʝʨʘʣʴʥʦʤ 

ʫʨʦʚʥʝ, ʯʪʦ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʥʦ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ɼʦ ʩʠʭ 

ʧʦʨ ʥʘ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʩʧʦʨʳ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʚʳʙʦʨʘ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, 

ʯʪʦ ʦʪʥʦʩʠʪ ʧʦʜʦʙʥʳʝ ʜʠʩʢʫʩʩʠʠ ʢ ʷʚʥʦʡ 

ʧʨʦʙʣʝʤʝ ʚ ʦʙʣʘʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʚʳʙʦ-

ʨʦʚ. ɺʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨ-

ʪʠʡ ʥʘ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʫʙʲʝʢʪʘʤʠ ʚʳʙʦʨʘ ʠʟʙʠʨʘ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʩʸ ʝʱʸ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳ-

ʪʳʤ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʦʚʨʝʤʝʥʥʫʶ ʧʨʦʙʣʝʤʘ-

ʪʠʢʫ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʚʳʙʦʨʦʚ ʧʝʨʚʳʤ 

ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʛʣʘʚʥʫʶ ʧʨʦʙʣʝʤʫ, 

ʩʚʷʟʘʥʥʫʶ ʩ ʜʦʚʝʨʠʝʤ ʥʘʩʝʣʝʥʠʷ. ɺʳʙʠʨʘʷ 

ʢʘʥʜʠʜʘʪʘ, ʛʨʘʞʜʘʥʠʥ ʜʦʙʨʦʚʦʣʴʥʦ ʨʝʘʣʠ-

ʟʫʝʪ ʩʚʦʸ ʘʢʪʠʚʥʦʝ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʧʨʘʚʦ. 

ɼʣʷ ʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʛʦ ʠ ʧʦʣʝʟʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʤʫʥʠʮʠ-

ʧʘʣʴʥʳʭ ʚʳʙʦʨʘʭ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʤʫʥʠ-

ʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʣʘʜʘʶʱʠʭ ʠʟ-

ʙʠʨʘʪʝʣʴʥʳʤ ʧʨʘʚʦʤ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʢʣʶʯʝʚʦʡ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʸʪʩʷ ʧʨʦʙʣʝʤʘ 

ʘʙʩʝʥʪʝʠʟʤʘ. ɹʝʟʨʘʟʣʠʯʠʝ ʥʘʩʝʣʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʙʦʣʴʥʳʤ ʤʝʩʪʦʤ ʥʝ ʪʦʣʴʢʦ ʥʘ ʣʦʢʘʣʴ-

ʥʦʤ ʫʨʦʚʥʝ, ʥʦ ʠ ʥʘ ʫʨʦʚʥʝ ʬʝʜʝʨʘʣʴʥʦʤ. 

ʀʥʠʮʠʘʪʠʚʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʧʦ ʫʣʫʯʝh-

ʥʠʶ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʘ ʠʜ-
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ʪʠ ʩʥʠʟʫ, ʪʦ ʝʩʪʴ ʦʪ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʀʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʚʳʙʦʨʘ 

ʢʘʥʜʠʜʘʪʘ ʠ ʧʨʦʚʝʜʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʚʳʙʦʨʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩ-

ʪʦʯʥʠʢʘ ʚʣʘʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʟʘʢʨʝʧʣʸʥʥʳʡ ʚ ʂʦʥʩʪʠʪʫʮʠʠ. ʇʨʠʚʦʜʷ 

ʩʪʘʪʠʩʪʢʫ ʟʘ ʚʩʝʤʠʨʥʳʡ ʜʝʥʴ ʛʦʣʦʩʦʚʘʥʠʷ 

ʚ 2019 ʛʦʜʫ, ʧʨʦʚʝʜʝʥʥʳʡ 8-ʦʛʦ ʩʝʥʪʷʙʨʷ, 

ʥʘ ʧʨʠʤʝʨʝ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, 

ʦʩʦʟʥʘʸʪʩʷ ʛʣʦʙʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʂʦʤ-

ʤʝʥʪʠʨʫʷ ʦʜʠʥ ʧʨʠʤʝʨ, ʧʦ ʘʥʘʣʦʛʠʠ ʤʦʞ-

ʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʷʚʢʫ ʠʟʙʠʨʘʪʝʣʝʡ ʚ ʜʨʫ-

ʛʠʭ ʨʝʛʠʦʥʘʭ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʎʀʂ ɹʘʰ-

ʢʠʨʠʠ ʥʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʛʦʣʦʩʦʚʘʥʠʷ ʚ 

21.00 ʷʚʢʘ ʥʘ ʚʳʙʦʨʘʭ ʩʦʩʪʘʚʠʣʘ 70,35%. ʀ 

ʵʪʦ ʙʝʟ ʚʳʯʝʪʘ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʙʶʣʣʝ-

ʪʝʥʝʡ [8]. ɺʨʦʜʝ ʙʳ ʥʝʷʚʢʘ ʧʨʘʢʪʠʯʝʩʢʠ 

30% ʠʟʙʠʨʘʪʝʣʝʡ ʥʝ ʢʘʞʝʪʩʷ ʪʘʢʦʡ ʦʛʨʦʤ-

ʥʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʥʫʰʠʪʝʣʴʥʳʤʠ 70%, 

ʧʦʢʘ ʚ ʜʝʣʦ ʥʝ ʚʩʪʫʧʘʝʪ ʤʘʪʝʤʘʪʠʢʘ. ʅʘʩʝ-

ʣʝʥʠʝ ɹʘʰʢʠʨʠʠ ʧʦ ʜʘʥʥʳʤ ʥʘ 1 ʷʥʚʘʨʷ 

2019 ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 4 051 005 ʯʝʣʦʚʝʢ. 

ɺʳʩʯʠʪʳʚʘʷ 30% ʦʪ ʜʘʥʥʦʛʦ ʯʠʩʣʘ, ʤʦʞʥʦ 

ʧʦʥʷʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʝ ʚʳʙʦʨʳ ʥʝ ʧʨʠʰʣʦ 

ʦʢʦʣʦ 1 215 302 ʯʝʣʦʚʝʢ, ʧʨʘʢʪʠʯʝʩʢʠ ʪʨʝ-

ʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ [9]. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ 

ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʊʨʝʙʫ-

ʝʪʩʷ ʯʸʪʢʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʚ 

ʩʬʝʨʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʤʝʩʪʥʦʤ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʠ. ɼʣʷ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʛʨʘʞ-

ʜʘʥ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʣʦʪʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʧʨʠ ʫʯʘʩʪʠʠ ʛʨʘʞʜʘʥ. ʆʨʛʘʥʳ ʤʝʩʪʥʦʡ 

ʚʣʘʩʪʠ ʥʝ ʧʨʦʚʦʜʷʪ ʜʦʩʪʘʪʦʯʥʫʶ ʨʘʙʦʪʫ ʧʦ 

ʨʘʟʲʷʩʥʝʥʠʶ ʚʘʞʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʦʩʥʦʚ ʦ ʤʝ-

ʩʪʥʦʤ ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ, ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʟʥʘʯʝʥʠʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ ʣʦʢʘʣʴʥʦʤ 

ʫʨʦʚʥʝ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʦʜ-

ʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʙʣʝʤʳ ʘʙʩʝʥʪʝʠʟʤʘ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʙ-

ʣʘʩʪʴ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʘ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʚʩʸ ʝʱʸ ʥʝ ʜʦ ʢʦʥʮʘ 

ʧʨʦʨʘʙʦʪʘʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ. ʉʫʱʝʩʪʚʫʶʪ ʦʙʲ-

ʸʤʥʳʝ ʧʨʦʙʝʣʳ ʠ ʘʢʪʫʘʣʴʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ 

ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʥʘʨʦʜʦʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʯʘʩʪʠʯʥʦ ʧʳʪʘ-

ʶʪʩʷ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʠ ʨʝʰʘʪʴʩʷ ʢʘʢ ʥʘ 

ʤʝʩʪʥʦʤ, ʪʘʢ ʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʣʠʰʴ ʪʝ 

ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ ʷʚ-

ʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʤʠ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʝʨʝʯʝʥʴ 

ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ. 

ʀ ʚʩʸ ʞʝ ʥʝʣʴʟʷ ʧʝʩʩʠʤʠʩʪʠʯʥʦ ʩʤʦʪ-

ʨʝʪʴ ʥʘ ʵʚʦʣʶʮʠʶ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ ʚ ʈʦʩʩʠʠ. ʊʘʢ ʢʘʢ ʥʝ ʤʦʞʝʪ ʥʝ ʨʘʜʦ-

ʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʞʠʦʪʘʞ ʚʦʢʨʫʛ ʜʘʥʥʳʭ 

ʩʧʦʨʥʳʭ ʚʦʧʨʦʩʦʚ ʚʦʟʥʠʢ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ 

ʤʘʩʩʦʚʦ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʚ ʠʭ ʨʝʰʝʥʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɿʥʘʯʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩ-

ʩʠʠ ʩʯʠʪʘʝʪʩʷ ʨʝʘʣʴʥʘʷ ʦʩʫʱʝʩʪʚʠʤʦʩʪʴ ʜʣʷ ʛʨʘʞʜʘʥ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʠʪʴ ʩʚʦʶ ʧʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʩʪʘʪʴʝ ʘʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ 

ʜʦʢʫʤʝʥʪʳ ʂʦʥʛʨʝʩʩʘ ʤʝʩʪʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʉʦʚʝʪʘ ɽʚʨʦʧʳ, ʧʦʩʚʷ-

ʱʝʥʥʳʝ ʫʯʘʩʪʠʶ ʛʨʘʞʜʘʥ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʛʦʨʦʜʦʚ, ʠ ʧʨʠʯʠʥʳ ʦʪʢʘʟʘ ʛʨʘʞʜʘʥ 

ʦʪ ʫʯʘʩʪʠʷ ʚ ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʘʧʘʪʠʠ 

ʛʨʘʞʜʘʥ ʷʚʣʷʝʪʩʷ ʧʦʜʤʝʥʘ ʚʣʘʩʪʠ ʤʝʩʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʣʘʩʪʴʶ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʙʶʨʦ-

ʢʨʘʪʠʠ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʜʝʤʦʢʨʘʪʠʠ ʦʨʛʘʥʘʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥ ʚ ʤʝ-

ʩʪʥʦʡ (ʤʫʥʠʮʠʧʘʣʴʥʦʡ) ʞʠʟʥʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʂʦʥʛʨʝʩʩʦʤ ʤʝʩʪʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʣʘ-

ʩʪʝʡ ʉʦʚʝʪʘ ɽʚʨʦʧʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ; ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʜʝʤʦʢʨʘʪʠʷ; ʧʨʠʥʮʠʧ ʩʫʙ-

ʩʠʜʠʘʨʥʦʩʪʠ; ʫʯʘʩʪʠʝ ʛʨʘʞʜʘʥ; ʙʶʨʦʢʨʘʪʠʷ; ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. 

 

ʄʫʥʠʮʠʧʘʣʴʥʘʷ ʜʝʤʦʢʨʘʪʠʷ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ 

ʩʠʩʪʝʤʫ, ʢʦʤʧʦʥʝʥʪʳ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʤʥʦʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʠ ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʧʨʦʪʝʢʘʶʪ ʧʨʦʮʝʩʩʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʤʝʩʪʥʦʤ 

ʫʨʦʚʥʝ: ʪʘʢʠʝ ʢʘʢ ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʣʳ 

ʠ ʫʯʨʝʞʜʝʥʠʷ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʩʪʥʳʝ 

ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʛʨʘʞʜʘʥʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ, 

ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʤʥʦ-

ʛʠʝ ʜʨʫʛʠʝ ʛʨʫʧʧʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʚʘʞ-

ʥʳʭ ʨʝʰʝʥʠʡ. 

ʄʫʥʠʮʠʧʘʣʴʥʘʷ ʜʝʤʦʢʨʘʪʠʷ ï ʚʘʞʥʘʷ 

ʢʘʪʝʛʦʨʠʷ ʥʘʫʢʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʧʨʘʚʘ, ʘ 

ʥʘ ʧʨʘʢʪʠʢʝ ï ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʚʣʠʷʪʴ ʥʘ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʷ. ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ, ʠʭ ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ ʷʚʣʷʶʪ-

ʩʷ ʩʫʙʲʝʢʪʘʤʠ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ [6, c. 101]. ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤ 

ʫʨʦʚʥʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘ-

ʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ [7, c. 23]. ʃʝ-

ʛʠʪʠʤʘʮʠʶ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ ʜʘʥʥʳʝ ʦʨ-

ʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʯʝʨʧʘʶʪ, 

ʢʦʥʝʯʥʦ ʞʝ, ʠʟ ʵʣʝʤʝʥʪʦʚ ʥʘʨʦʜʦʚʣʘʩʪʠʷ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʯʝʨʝʟ ʤʝʩʪʥʳʝ ʚʳʙʦʨʳ. 

ɼʝʤʦʢʨʘʪʠʷ ï ʵʪʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʦʩʫʱʝ-

ʩʪʚʣʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʚʣʘʩʪʠ, ʚ ʢʦʪʦʨʫʶ 

ʢʘʢ ʙʳ ʩʘʤʦ ʩʦʙʦʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʝ. ʊʦ ʝʩʪʴ, ʜʝʤʦʢʨʘʪʠʯʝʩʢʘʷ 

ʧʨʠʨʦʜʘ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ ʨʝʘ-

ʣʠʟʘʮʠʶ ʧʨʠʥʮʠʧʦʚ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ  

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. 

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʧʦʣʥʦʛʦ ʨʘʩ-

ʢʨʳʪʠʷ ʧʨʦʙʣʝʤʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʛʨʘʞʜʘʥ ʧʨʠ ʧʦʤʦʱʠ ʣʠʯʥʦʛʦ ʦʧʳʪʘ 

ʦʧʨʦʙʦʚʘʪʴ ʩʚʦʠ ʚʣʘʩʪʥʳʝ ʧʦʣʥʦʤʦʯʠʷ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʚʦʶ ʧʦʣʠʪʠʯʝʩʢʫʶ 

ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ. ʇʦ ʤʥʝʥʠʶ 

ɻ.ɸ. ʎʚʝʪʢʦʚʦʡ: çɻʨʘʞʜʘʥʝ  ʩʣʫʞʘʪ ʦʩʥʦ-

ʚʘʥʠʝʤ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ, ʠ ʦʥʠ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʠʤʝʶ ʧʨʘʚʦ ʟʥʘʪʴ ʚʩʶ ʪʦʯʥʫʶ ʠ 

ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʭ ʟʥʘʯʠʤʳʭ 

ʧʣʘʥʘʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʭ ʠʟʙʨʘʥʥʳʤʠ ʠ 

ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ. ʈʘʩʰʠʨʝʥʠʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʝʩʪʥʳʤʠ ʩʦʚʝʪʘʤʠ ʠ 

ʛʨʘʞʜʘʥʘʤʠ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʧʨʠʥʷʪʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʪʷʞʸʣʳʭ 

ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ ʚʟʙʫʜʦʨʘʞʠʪ ʤʝʩʪʥʫʶ 

ʧʦʣʠʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫéè [1]. 

ʄʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʢʘʢ 

ʥʝʦʙʭʦʜʠʤʘʷ ʦʩʥʦʚʘ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 
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ʫʯʨʝʞʜʝʥʠʡ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʜʝʤʦʢʨʘʪʠʠ. 

ʕʪʦʪ ʬʘʢʪ ʦʙʫʩʣʦʚʣʝʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟ-ʟʘ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʢʘʢ ʩʪʫʧʝʥʠ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ, ʠ ʩʦʦʪʥʦ-

ʰʝʥʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʠ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʳʭ ʬʦʨʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʡ ʚʣʘ-

ʩʪʠ. 

ʄʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʠʤʝʝʪ ʜʚʦʷ-

ʢʫʶ ʬʦʨʤʫ ï ʦʙʱʝʩʪʚʝʥʥʦ-

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪ ʚ ʩʝ-

ʙʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʥʘʯʘ-

ʣʘ. ʆ ʜʚʦʷʢʦʩʪʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʦʪʤʝʯʘʣ ʠ ʂ. ʐʝʨʝʤʝʪ, ʢʦʪʦʨʳʡ ʛʦʚʦʨʠʣ, 

ʯʪʦ: çʂʦʥʩʪʠʪʫʮʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʝ ʚʳʩʪʘʚʣʷʝʪ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʩʪʠ çʚʪʦʨʦʛʦ ʨʘʥʛʘè ʠ ʥʝ ʚʳʢʠʜʳʚʘʝʪ 

ʜʘʥʥʳʝ ʦʨʛʘʥʳ ʟʘ ʧʨʝʜʝʣʳ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʩʪʠ. ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʥʝʦʪʜʝʣʠʤʳ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ. ʉ ʧʦʟʠʮʠʠ 

ʶʨʠʜʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ï ʤʝʩʪʥʦʝ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʝ ʵʪʦ ʪʘʢʦʡ ʞʝ ʦʨʛʘʥ ʚʣʘʩʪʠ, ʢʘʢ 

ʠ ʚʩʷ ʚʳʰʝʩʪʦʷʱʘʷ ʩʪʨʫʢʪʫʨʘ. ʅʝ ʠʤʝʝʪ 

ʩʤʳʩʣʘ ʚʳʜʫʤʳʚʘʪʴ, ʯʪʦ ʪʫʪ ʩʦʚʝʨʰʝʥʥʦ 

ʜʨʫʛʘʷ, ʥʝʟʥʘʢʦʤʘʷ ʧʨʠʨʦʜʘ. ʕʪʦ ʧʫʙʣʠʯ-

ʥʦ-ʧʨʘʚʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷè [2]. 

ʆʙʱʝʩʪʚʝʥʥʘʷ ʥʘʪʫʨʘ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʰʴ ʚ ʪʘʢʦʤ ʢʣʶʯʝ, ʯʪʦ ʦʩ-

ʥʦʚʦʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʥʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʘ ʩʦʦʙ-

ʱʝʩʪʚʦ. ʇʦ ʵʪʦʡ ʤʳʩʣʠ ʧʨʝʜʝʣʴʥʦ ʷʩʥʦ ʠ 

ʢʦʨʦʪʢʦ ʩʢʘʟʘʣ ʖ.ɸ. ʊʠʭʦʤʠʨʦʚ, ʢʦʪʦʨʳʡ 

ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʧʦ ʩʚʦʝʡ 

ʧʨʠʨʦʜʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʦʡ, 

ʢʦʪʦʨʘʷ ʧʨʠʟʥʘʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʠ 

ʪʝʦʨʠʠ, ʥʦ ʠ ʚ ʩʘʤʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. 

ɽʱʝ ʦʜʠʥ ʠʤʝʶʱʠʤ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʟʥʘʢ ʧʫʙʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʨ-

ʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʝ ʚʢʣʶ-

ʯʝʥʳ ʚ ʩʠʩʪʝʤʫ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ, ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʥʦ ʠ ʦʪ ʩʪʨʫʢʪʫʨ çʦʜʥʦʛʦ ʨʦ-

ʜʘè ʚ ʜʨʫʛʠʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠ-

ʷʭ. ʅʦ, ʚ ʧʦʣʥʦʡ ʩʪʝʧʝʥʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʣʝʜʠʪʴ ʜʚʦʷʢʫʶ ʩʫʱʥʦʩʪʴ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ  ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʯ. 2 ʩʪ. 132 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ, ʦʨʛʘʥʳ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠʤʝʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʘʜʝʣʷʪʴʩʷ ʦʪʜʝʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ 

ʢ ʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʦʡ 

ʜʣʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʂʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ 

ʠʟ-ʟʘ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʨʝʰʝʥʠʡ ʪʘʢʠʭ ʦʨʛʘ-

ʥʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʜʘʥʥʳʝ ʨʝʰʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪ-

ʩʷ ʩ ʧʦʤʦʱʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʥʫʞ-

ʜʝʥʠʷ.  

ʂʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ ʜʦʙʘʚʠʤ, ʯʪʦ ʤʝʩʪʥʦʝ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦ-

ʙʦʤ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʵʪʦ ʚʩʝ ʞʝ ʧʫʙ-

ʣʠʯʥʘʷ ʚʣʘʩʪʴ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠ ʦʩʪʘʣʴʥʳʝ 

ʬʦʨʤʳ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʩʭʦʞʠʝ ʯʝʨʪʳ ʩ ʚʣʘʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, 

ʟʥʘʯʠʪ ʦʥʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʥʘ-

ʩʝʣʝʥʠʝʤ, ʪʘʢ ʠʟʙʨʘʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚ ʩʠ-

ʣʫ ʟʘʢʦʥʘ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʚʣʘʩʪʠ 

ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʜʦʙ-

ʥʘʷ ʚʣʘʩʪʴ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʯʝʨʝʟ ʥʘʩʝ-

ʣʝʥʠʝ ʟʘ ʩʯʝʪ ʝʛʦ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. ʀʟ ʚʩʝ-

ʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʚʳʚʦʜ, 

ʯʪʦ ʤʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʩʣʫʞʠʪ ʦʜ-

ʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʷʚʣʝʥʠʷ ʚʣʘ-

ʩʪʠ ʥʘʨʦʜʘ. 

ɻʨʘʞʜʘʥʘʤ ʜʦʣʞʥʳ ʙʳʪʴ ʛʘʨʘʥʪʠʨʦʚʘ-

ʥʳ ʧʨʘʚʘ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʩʪʥʦʛʦ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʷ ʚʦ ʚʩʝʡ ʧʦʣʥʦʪʝ, ʘ ʠʤʝʥʥʦ, 

ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢʦ 

ʚʩʝʤ ʬʫʥʢʮʠʷʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, 

ʚʦ ʚʩʝʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ. ʆʩʫʱʝʩʪʚ-

ʣʝʥʠʝ ʛʨʘʞʜʘʥʘʤʠ ʩʚʦʠʭ ʧʨʘʚ ʚ ʩʬʝʨʝ 

ʞʠʟʥʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʦʙʷʟʘʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʫʩʣʦʚʠʷʤʠ ʜʣʷ 

ʠʩʧʦʣʥʝʥʠʷ ʠʤʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʡʩʪʚʠʡ, 

ʪʦ ʝʩʪʴ ʦʜʦʙʨʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝ-

ʥʠʡ ʧʨʠ ʫʯʸʪʝ ʤʥʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʩʪ-

ʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʛʨʘʞʜʘʥ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘ-

ʯʘʣʘʭ. ʅʦ ʢʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ ʧʨʠʭʦʜʠʪʩʷ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʛʨʘʞʜʘʥʝ, ʢʦʪʦʨʳʝ ʞʠʚʫʪ ʚ 

ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʤ ʦʙʱʝʩʪʚʝ, ʣʠʰʝʥʥʳʝ 

çʟʥʘʢʦʤʳʭ ʜʣʷ ʥʠʭè ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʦʮʠ-

ʘʣʴʥʳʭ ʩʚʷʟʝʡ, ʧʦ ʩʚʦʝʡ ʚʦʣʝ ʟʘʢʨʳʚʘʶʪʩʷ 

ʚ ʩʝʙʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʙʷ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʦʪ ʦʙʱʝʩʪʚʘ. ʃʶʜʠ ʯʘʩʪʦ ʩ ʦʛʨʦʤʥʳʤ ʫʩʠ-

ʣʠʝʤ çʦʪʨʝʟʘʶʪè ʩʝʙʷ ʦʪ ʩʚʦʠʭ ʜʝʣ, ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʜʝʣʘʤʠ ʦʙʱʝʩʪʚʘ, ʦʪʩʶʜʘ ʠ ʚʦʟʥʠʢʘʝʪ ʠʭ 

ʞʝʣʘʥʠʝ ʚʦʟʣʦʞʠʪʴ ʵʪʠ ʟʘʙʦʪʳ ʥʘ ʧʣʝʯʠ 

ʜʨʫʛʠʭ ʣʶʜʝʡ [3]. 
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ɸʢʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ ʚ ʤʫʥʠ-

ʮʠʧʘʣʴʥʦʡ ʞʠʟʥʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʦʩʫʱʝ-

ʩʪʚʣʝʥʠʝ ʧʨʠʥʮʠʧʘ ʩʫʙʩʠʜʠʘʨʥʦʩʪʠ, ʧʦ 

ʧʨʘʚʠʣʫ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʜʦʣʞʥʳ 

ʟʘʥʠʤʘʪʴʩʷ ʚʦʧʨʦʩʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟ-

ʥʠ ʣʠʰʴ ʚ ʪʦʤ ʦʙʲʸʤʝ, ʚ ʢʘʢʦʡ ʥʘʩʝʣʝʥʠʝ ʠ 

ʠʭ ʩʦʶʟʳ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʦʩ-

ʥʦʚʝ ʧʨʠʥʮʠʧʘ ʩʚʦʙʦʜʥʦʛʦ ʫʯʘʩʪʠʷ, ʟʘ-

ʪʨʫʜʥʷʶʪʩʷ ʙʣʘʛʦʧʦʣʫʯʥʦ ʨʝʰʠʪʴ ʠʭ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʝʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ; ʧʨʘʚʦ ʛʨʘʞ-

ʜʘʥ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʧʦʣʥʦʤ ʦʙʲʸ-

ʤʝ ʦʙʦ ʚʩʝʭ ʚʘʞʥʳʭ ʚʦʧʨʦʩʘʭ ʠ ʧʣʘʥʘʭ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʛʫʪ ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʝ 

ʣʠʯʥʦʝ ʤʥʝʥʠʝ ʜʦ  ʪʦʛʦ ʤʦʤʝʥʪʘ ʧʦʢʘ ʨʝ-

ʰʝʥʠʝ ʥʝ ʚʩʪʫʧʠʪ ʚ ʩʠʣʫ (ʦʪʢʨʳʪʦʩʪʴ ʧʦʜ-

ʢʨʝʧʣʷʝʪ ʯʫʚʩʪʚʦ ʦʙʱʝʛʦ ʠʥʪʝʨʝʩʘ); ʚʚʝʜʝ-

ʥʠʝ ʚ ʦʙʦʨʦʪ ʥʦʚʦʚʚʝʜʝʥʠʡ  ʚ ʦʙʣʘʩʪʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʥʘʠʙʦʣʝʝ 

ʦʙʲʸʤʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥ, ʘ ʪʘʢ 

ʞʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʧʨʦ-

ʙʣʝʤ; ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʧʘʨʪʥʸʨʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʘʙʩʦʣʶʪʥʦʛʦ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠ ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʭ ʫʩʣʫʛ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʛʨʘʞʜʘʥ; 

ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ ʥʘʩʪʫʧʘʪʝʣʴʥʦʝ ʚʦʚʣʝʯʝ-

ʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʛʨʘʞʜʘʥ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʚ ʤʝʩʪ-

ʥʫʶ ʞʠʟʥʴ ʛʦʨʦʜʘ [4]. 

ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʤʝʩʪʥʦʝ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʣʫʞʠʪ ʢʘʢ ʩʦ-

ʝʜʠʥʷʶʱʝʝ ʟʚʝʥʦ ʤʝʞʜʫ ʦʙʱʝʩʪʚʦʤ ʠ ʛʦ-

ʩʫʜʘʨʩʪʚʦʤ, ʪʘʢʞʝ ʦʙʲʷʩʥʷʝʪʩʷ ʩʚʦʝʦʙʨʘ-

ʟʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʜʝʤʦʢʨʘʪʠʠ. ɼʝʤʦʢʨʘ-

ʪʠʯʥʘʷ ʩʫʱʥʦʩʪʴ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʦʣʴ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ ʚ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ï ʦʥʘ ʩʣʫ-

ʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥ-

ʪʝʨʝʩʦʚ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʄʝʞʜʫ ʪʝʤ, ʬʫʥʢʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ 

ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʠ ʧʦʧʦʣʥʷʶʪʩʷ ʤʫʥʠʮʠ-

ʧʘʣʴʥʳʤʠ ʧʨʘʚʘʤʠ ʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʣʶ-

ʜʝʡ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʢ ʘʚʪʦʥʦʤʥʦʡ ʧʫʙ-

ʣʠʯʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ ʪʝʭ ʧʨʘʚʦʚʳʭ 

ʬʦʨʤʘʭ ʠ ʩ ʧʦʤʦʱʴʶ ʪʝʭ çʠʥʩʪʨʫʤʝʥʪʦʚè, 

ʢʦʪʦʨʳʝ ʩʦʨʘʟʤʝʨʥʳ  ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʠ ʮʝʥʥʦʩʪʷʤʠ ʚʩʝʛʦ ʥʘʨʦʜʘ ʠ 

ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʪʝʧʝʥʠ ʩʦʚʧʘ-

ʜʘʶʪ ʩ ʮʝʣʷʤʠ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʥʘ ʧʨʦʞʠʚʘʝʤʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʜʝʤʦʢʨʘʪʠʠ, ʠʤʝʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʧʠʩʦʢ 

ʦʩʦʙʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʜʘʜʫʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʚʳʜʝʣʠʪʴ ʩʫʪʴ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʜʝ-

ʤʦʢʨʘʪʠʠ. ʂ ʪʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʦʪʥʦʩʷʪʩʷ: 

ī ʩʦʝʜʠʥʝʥʠʝ ʚ ʩʝʙʝ ʦʙʲʝʢʪʘ ʠ ʩʫʙʲʝʢʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ï ʤʝʩʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʣʫʞʠʪ 

ʢʘʢ ʢʦʣʣʝʢʪʠʚʥʳʡ ʩʫʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʫʧʨʘʚ-

ʣʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʟʥʴʶ, ʥʝʟʘʚʠʩʠʤʦ ʥʠ 

ʦʪ ʢʦʛʦ ʨʝʰʘʷ ʚʦʧʨʦʩʳ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ; 

ī ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪ-

ʩʷ ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʜʝʤʦʢʨʘʪʠʷ. ɼʘʥʥʘʷ ʜʝ-

ʤʦʢʨʘʪʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʠʩʢʣʶʯʠʪʝʣʴ-

ʥʦ ʚ ʨʘʤʢʘʭ ʦʩʦʙʦʛʦ ʨʦʜʘ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ;  

ī ʦʙʦʨʦʪ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʬʦʨʤ ʦʩʫʱʝ-

ʩʪʚʣʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʜʝʣʘʤʠ ʤʝʩʪʥʦʛʦ ʩʦ-

ʦʙʱʝʩʪʚʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʚʦʧʨʦʩʳ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʨʝʰʘʶʪʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʦʨʛʘʥʦʚ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʣʘ-

ʜʘʶʪ ʚʣʘʩʪʴʶ ʥʘ ʟʘʢʦʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ, ʥʦ  

ʚʦʧʨʦʩʳ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʠ ʪʠʧʘ ʤʦʛʫʪ 

ʙʳʪʴ ʨʝʰʝʥʳ ʤʝʩʪʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʠ ʥʘ-

ʧʨʷʤʫʶ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ; 

ī ʧʨʠʥʷʪʠʝ ʢ ʩʚʝʜʝʥʠʶ ʚ ʧʨʦʮʝʩʩʝ 

ʫʧʨʘʚʣʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ 

ʪʨʘʜʠʮʠʡ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ 

ʥʘ ʧʨʘʢʪʠʢʝ ʦʪʣʠʯʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʤʦʜʝ-

ʣʠ ʥʝ ʪʦʣʴʢʦ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʥʦ 

ʠ ʚʩʷʯʝʩʢʠ ʨʘʟʥʳʝ ʪʠʧʳ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʜʝʤʦʢʨʘʪʠʠ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʤʝʩʪ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɼʘʥʥʘʷ ʦʪʣʠʯʥʦʩʪʴ ʦʙʲʷʩ-

ʥʷʝʪʩʷ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʪʣʠʯʥʳʭ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʵʪʥʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ. ʀʟ ʯʝʛʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʩʪ-

ʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʨʘʪʴ 

ʧʦʜʭʦʜʷʱʫʶ ʤʦʜʝʣʴ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʫʜʝʪ 

ʩʦʚʧʘʜʘʪʴ ʩ  ʤʝʩʪʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ; 

ī ʧʨʘʚʦ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʚ ʭʦʜʝ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʨ-

ʛʘʥʘʤʠ ʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʕʪʘ ʩʪʫʧʝʥʴ ʧʫʙʣʠʯʥʦʡ 
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ʚʣʘʩʪʠ, ʢʘʢ ʩʘʤʘʷ ʙʣʠʟʢʘʷ ʢ ʥʘʩʝʣʝʥʠʶ, 

ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ  ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʥʘʜ ʠʩʧʦʣʥʝʥʠʝʤ 

ʜʝʣʝʛʠʨʦʚʘʥʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʦʨʛʘʥʘʤ ʤʝ-

ʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ [5]. 

ʂʦʥʩʪʘʪʠʨʫʝʤ ʬʘʢʪ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʝʤ ʵʪʘʧʝ ʧʨʦʜʚʠʞʝʥʠʷ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ-

ʦʙʭʦʜʠʤʦ ʦʨʛʘʥʘʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ ʧʝʨʝʥʷʪʴ ʝʚʨʦʧʝʡʩʢʠʝ ʦʙʨʘʟʮʳ ʫʯʘ-

ʩʪʠʷ ʛʨʘʞʜʘʥ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʞʠʟʥʠ, ʢʦ-

ʪʦʨʳʝ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʂʦʥʛʨʝʩʩʦʤ ʤʝ-

ʩʪʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ ʉʦʚʝʪʘ ɽʚ-

ʨʦʧʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʘ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʘʢʦʡ 

ʪʝʤʳ ʢʘʢ ʚʳʙʦʨʳ ʚ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʞʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ 

ʢʘʪʝʛʦʨʠʠ, ʢʘʢ ʜʝʣʝʥʠʝ ʩʪʘʨʠʥʳ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʝʜʠʥʠʮʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʙʦʨʦʚ, ʧʦʜ-

ʛʦʪʦʚʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʚʳʙʦʨʦʚ. ʇʨʠʚʝʜʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʎʝʥʪʨʘʣʴʥʦʡ ʠʟʙʠ-

ʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʧʨʦʮʝʥʪʫ ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥ ʚ ʤʝʩʪʥʳʭ 

ʚʳʙʦʨʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʘ ʨʘʩʩʤʦʪʨʝʥʦ ʨʝʰʝʥʠʝ ʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʦʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʧʨʘʚʦ, ʤʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘ-

ʟʦʚʘʥʠʷ, ʚʳʙʦʨʳ, ʛʦʣʦʩʦʚʘʥʠʝ, ʧʨʦʙʣʝʤʘ ʫʯʘʩʪʠʷ ʚ ʚʳʙʦʨʘʭ. 

 

ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʠʭ 

ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ ʷʚʣʷʶʪʩʷ ʩʫʙʲʝʢʪʘʤʠ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ [1, 

c. 101]. ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʳʤ ʫʨʦʚʥʝʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ [2, c. 23]. ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʳʡ 

ʧʝʨʠʦʜ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʚʳʙʦʨʦʚ ʚ ʦʨ-

ʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʋʯʘʩʪʠʝ ʚ 

ʚʳʙʦʨʘʭ ʷʚʣʷʝʪʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠ-

ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ. ʉ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʚʩʝ ʤʝʥʴʰʝ ʛʨʘʞʜʘʥ ʧʨʠʥʠʤʘʶʪ 

ʫʯʘʩʪʠʝ ʚ ʚʳʙʦʨʘʭ ʠ ʵʪʦ ʥʝʛʘʪʠʚʥʳʡ ʧʦʢʘ-

ʟʘʪʝʣʴ ʜʣʷ ʧʨʘʚʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʄʥʦʛʠʝ 

ʧʨʦʩʪʦ ʥʝ ʧʨʠʭʦʜʷʪ ʥʘ ʛʦʣʦʩʦʚʘʥʠʝ. ʕʪʦ 

ʪʘʢʞʝ, ʥʝʩʦʤʥʝʥʥʦ, ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʧʨʘ-

ʚʦʚʦʡ ʢʫʣʴʪʫʨʦʡ ʛʨʘʞʜʘʥ, ʤʥʦʛʠʝ ʥʝ ʧʦ-

ʥʠʤʘʶʪ ʜʣʷ ʯʝʛʦ ʠʤ ʥʫʞʥʦ ʧʨʘʚʦ ʫʯʘʩʪʠʷ 

ʚ ʚʳʙʦʨʘʭ, ʯʝʤ ʵʪʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʛʦʩʫʜʘʨ-

ʩʪʚʫ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 21 ɺʩʝʦʙʱʝʡ ʜʝʢʣʘ-

ʨʘʮʠʠ ʧʨʘʚ ʯʝʣʦʚʝʢʘ çʢʘʞʜʳʡ ʯʝʣʦʚʝʢ 

ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʫʧʨʘʚʣʝ-

ʥʠʠ ʩʚʦʝʡ ʩʪʨʘʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ 

ʯʝʨʝʟ ʧʦʩʨʝʜʩʪʚʦ ʩʚʦʙʦʜʥʦ ʠʟʙʨʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡè. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʜʝʣʷʝʪ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʘʚʦʤ ʚʦʣʝʠʟʲʷʚʣʝʥʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʦʚ. ʂʘʞʜʳʡ ʛʨʘʞʜʘʥʠʥ 

ʚʧʨʘʚʝ ʦʪʜʘʪʴ ʛʦʣʦʩ ʪʦʤʫ ʢʘʥʜʠʜʘʪʘ, ʢʦʪʦ-

ʨʳʡ ʜʦʩʪʦʠʥ ʧʦ ʝʛʦ ʤʥʝʥʠʶ. 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʨʘʩʢʨʳʚʘʪʴ ʧʨʦʙʣʝʤʫ 

ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥ ʚ ʚʳʙʦʨʘʭ ʚ ʤʝʩʪʥʦʝ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʭ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʢʘʢ ʧʨʦʭʦʜʠʪ ʜʘʥʥʦʝ ʫʯʘ-

ʩʪʠʝ. ʉʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʚ. 

ʄʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ï ʦʜʥʘ ʠʟ ʦʩ-

ʥʦʚ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʪʨʦʷ, ʧʨʠʟʥʘʝʪʩʷ, 

ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʘʢ-

ʞʝ, ʩʦʛʣʘʩʥʦ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʫ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʨʦʜʦʤ ʩʚʦʝʡ ʚʣʘʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʭ ʧʨʝʜʝʣʘʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠ 

ʧʦʜ ʩʚʦʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʝʰʝʥʠʝ ʥʘʩʝ-

ʣʝʥʠʝʤ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʩʭʦ-

ʜʷ ʠʟ ʠʥʪʝʨʝʩʦʚ ʥʘʩʝʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʠʩʪʦ-

ʨʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʤʝʩʪʥʳʭ ʪʨʘʜʠʮʠʡ. ʀʟ 

ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʬʦʨ-

ʤʳ ʥʘʨʦʜʦʚʣʘʩʪʠʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʩʦ-

ʙʳʤ ʫʨʦʚʥʝʤ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝ. ʆʥʠ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʂʦʥʩʪʠʪʫʮʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʝ ʚʢʣʶʯʠʣʘ ʚ ʥʝʛʦ ʚ 

ʩʠʩʪʝʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ: ʦʨʛʘʥʳ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ 

ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʦʥʠ ʥʝ ʚʭʦʜʷʪ ʚ ʩʠʩʪʝʤʫ 

ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ɼʘʥʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʦʚʦʟʛʣʘʰʝʥʘ ʚ ʩʪʘʪʴʝ 12 

ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʉʣʝʜʫʶʱʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʝʤ ʧʨʘʚʘ ʥʘ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ɼʘʥʥʦʝ ʧʨʘʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʛʨʘʞʜʘʥʘʤʠ, ʢʘʢ ʯʝʨʝʟ ʬʦʨʤʳ ʧʨʷʤʦʛʦ ʚʦ-
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ʣʝʠʟʲʷʚʣʝʥʠʷ, ʪʘʢ ʠ ʯʝʨʝʟ ʚʳʙʦʨʥʳʝ ʠ ʜʨʫ-

ʛʠʝ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʄʝ-

ʩʪʥʳʝ ʚʳʙʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʝʛʠʪʠʤʘʮʠʶ 

ʚʣʘʩʪʠ ʚ ʦʙʱʝʩʪʚʝ, ʪʦ ʝʩʪʴ ʩʫʚʝʨʝʥʥʘʷ ʚʦʣʷ 

ʥʘʨʦʜʘ, ʚʳʨʘʞʝʥʥʘʷ ʧʫʪʝʤ ʫʯʘʩʪʠʷ ʛʨʘʞ-

ʜʘʥ ʚ ʚʳʙʦʨʘʭ, ʦʧʨʝʜʝʣʷʝʪ ʣʝʛʠʪʠʤʥʦʩʪʴ 

ʚʣʘʩʪʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʚʩʝʭ ʦʨʛʘʥʦʚ ʧʫʙ-

ʣʠʯʥʦʡ ʚʣʘʩʪʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝ [3]. ʃʝʛʠʪʠʤ-

ʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʛʣʘʩʠʝ ʥʘʨʦʜʘ ʩ ʚʣʘ-

ʩʪʴʶ, ʝʛʦ ʜʦʙʨʦʚʦʣʴʥʦʝ ʧʨʠʟʥʘʥʠʝ ʟʘ ʥʝʡ 

ʧʨʘʚʘ ʧʨʠʥʠʤʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ. 

ʊʘʢ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʣʝʛʠʪʠʤ-

ʥʦʩʪʠ ʠ ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥ ʚ ʛʦʣʦʩʦʚʘʥʠʠ ʥʘ 

ʚʳʙʦʨʘʭ. ʀ ʯʝʤ ʥʠʞʝ ʫʨʦʚʝʥʴ ʣʝʛʠʪʠʤʥʦ-

ʩʪʠ, ʪʝʤ ʯʘʱʝ ʛʦʩʫʜʘʨʩʪʚʦ ʙʫʜʝʪ ʦʧʠʨʘʪʴʩʷ 

ʥʘ ʩʠʣʦʚʦʝ ʧʨʠʥʫʞʜʝʥʠʝ. ʕʪʦʪ ʬʘʢʪ ʝʱʝ 

ʙʦʣʴʰʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʫʯʘʩʪʠʷ 

ʛʨʘʞʜʘʥ ʚ ʚʳʙʦʨʘʭ. 

ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʦʙ ʦʙʱʠʭ ʧʨʠʥ-

ʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 2003 ʛʦʜʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʝʩʪʥʦʛʦ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʷ. ɺ ʟʘʢʦʥʝ ʚʳʜʝʣʷʶʪʩʷ: 

ʧʨʠʥʮʠʧʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩʪʨʫʢʪʫʨʳ ʠ 

ʢʦʤʧʝʪʝʥʮʠʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʘʚʦʚʳʝ ʬʦʨʤʳ ʫʯʘʩʪʠʷ ʥʘ-

ʩʝʣʝʥʠʷ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ, ʧʦʨʷʜʦʢ ʠ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʦʚ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʤʠ 

ʧʦʣʥʦʤʦʯʠʷʤʠ [3]. 

ʉʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʨʘʚʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʷ, ʠʟ ʢʘʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʥʘ ʩʦʩʪʦ-

ʠʪ. ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʚʳʙʦʨʳ ʧʨʦʚʦʜʷʪʩʷ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʳʙʦʨʦʚ. ʉʦʛʣʘʩʥʦ ʧʫʥʢʪʫ 1 ʩʪʘʪʴʠ 131 

ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʝ-

ʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

ʛʦʨʦʜʩʢʠʭ, ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʠ ʥʘ ʜʨʫ-

ʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʋʢʘʟʘʥʥʳʡ ʚʳʰʝ ʌʝʜʝ-

ʨʘʣʴʥʳʡ ʟʘʢʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʝʜʠʥʦʦʙʨʘʟ-

ʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ: ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʨʘʡʦʥ, ʛʦʨʦʜʩʢʦʡ ʦʢ-

ʨʫʛ, ʛʦʨʦʜʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, ʩʝʣʴʩʢʦʝ ʧʦʩʝ-

ʣʝʥʠʝ ʠ ʚʥʫʪʨʠʛʦʨʦʜʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʳʭ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘ-

ʢʦʥ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʘ ʟʥʘʯʠʪ ʵʪʦ 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʠʭ ʧʝʨʝʯʝʥʴ. ʅʠʞʝ ʨʘʩ-

ʩʤʦʪʨʠʤ ʢʘʞʜʫʶ ʤʫʥʠʮʠʧʘʣʴʥʫʶ ʝʜʠʥʠ-

ʮʫ. 

ʅʘʠʙʦʣʝʝ ʤʝʣʢʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʝʜʠ-

ʥʠʮʳ ï ʛʦʨʦʜʩʢʠʝ ʠ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ 

ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʦʛʦ ʤʫʥʠ-

ʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʤʫʥʠʮʠʧʘʣʴʥʦ-

ʛʦ ʨʘʡʦʥʘ. ʉʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʘʢ ʝʜʠʥʠʯʥʳʡ ʩʝʣʴ-

ʩʢʠʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ, ʪʘʢ ʠ ʠʭ ʦʙʲʝʜʠ-

ʥʝʥʠʝ. ʆʙʲʝʜʠʥʝʥʠʝ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ 

ʠʤʝʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ï ʥʘʩʝʣʝʥ-

ʥʳʡ ʧʫʥʢʪ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʴʥʳʡ ʦʨʛʘʥ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ. 

ʆʜʥʘʢʦ ʪʘʢʦʡ ʦʨʛʘʥ ʥʝ ʬʦʨʤʠʨʫʝʪʩʷ, ʝʩʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʞʠʪʝʣʝʡ, ʥʘʜʝʣʝʥʥʳʭ ʠʟʙʠʨʘ-

ʪʝʣʴʥʳʤ ʧʨʘʚʦʤ ʤʝʥʝʝ 100 ʯʝʣʦʚʝʢ. 

ʉʣʝʜʫʶʱʝʝ ʚʠʜ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ï ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʛʦʨʦʜʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʨʘʡʦʥʳ ʩʦʟʜʘʶʪʩʷ ʥʘ 

ʛʨʘʥʠʮʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ, 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʩʫʙʲʝʢʪʦʚ 

ʈʌ [3]. ʀ ʧʦʩʣʝʜʥʠʡ ʚʠʜ ï ʛʦʨʦʜ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ï ʚʥʫʪʨʠʛʦʨʦʜʩʢʘʷ ʪʝʨ-

ʨʠʪʦʨʠʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ 3 ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ: ʄʦʩʢʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

ʉʝʚʘʩʪʦʧʦʣʴ. ʅʘ ʜʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ-

ʭʦʜʠʪʩʷ 0,03% ʩʪʨʘʥʳ. ʕʪʦ ʜʦʚʦʣʴʥʦ ʤʘ-

ʣʘʷ ʯʘʩʪʴ ʦʪ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʷʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʩʪʥʦʝ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʝ, ʧʨʦʚʦʜʷʪʩʷ ʚʳʙʦʨʳ. ʆʜʥʘ-

ʢʦ ʩʪʦʠʪ ʧʝʨʝʡʪʠ ʢ ʧʨʦʙʣʝʤʝ ʫʯʘʩʪʠʷ ʚ ʚʳ-

ʙʦʨʘʭ. ʇʨʦʩʪʦ ʥʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ ʪʦ, ʯʪʦ 

ʤʥʦʛʠʝ ʣʶʜʠ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʠʩʧʦʣʥʝʥʠʷ 

ʩʚʦʝʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʜʦʣʛʘ. ʊʘʢʘʷ ʛʨʘʞ-

ʜʘʥʩʢʘʷ ʧʘʩʩʠʚʥʦʩʪʴ ʪʦʨʤʦʟʠʪ ʨʘʟʚʠʪʠʝ 

ʩʪʨʘʥʳ. ʇʦ ʜʘʥʥʳʤ ʎʀʂ ʈʌ ʦ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʚʳʙʦʨʦʚ 17 ʥʦʷʙʨʷ 

2019 ʛʦʜʘ (ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ) ʚ ʯʝʪʳ-

ʨʝʭ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦ-

ʚʦʜʠʣʠʩʴ: ʜʚʘ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʚʳʙʦʨʘʭ 

ʛʣʘʚ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʷʪʴ 

ʛʦʣʦʩʦʚʘʥʠʡ ʥʘ ʚʳʙʦʨʘʭ ʜʝʧʫʪʘʪʦʚ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙ-

ʨʘʟʦʚʘʥʠʡ. ɺ ʚʳʙʦʨʘʭ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ: 

ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ ï 28,1% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 
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ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʠʟʙʠʨʘʪʝʣʝʡ, ʈʝʩʧʫʙ-

ʣʠʢʘ ʍʘʢʘʩʠʷ ï 31,14% ʠ ʂʨʘʩʥʦʷʨʩʢʠʡ 

ʢʨʘʡ ï ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ ʚ ʚʳʙʦʨʘʭ 49,49%. 

ʅʘ ʚʳʙʦʨʘʭ 2 ʠʶʥʷ 2019 ʛʦʜʘ ʜʝʧʫʪʘʪʦʚ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʨʘʡʦʥʦʚ ʠ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ ʧʨʦʮʝʥʪ ʫʯʘʩʪʠʷ ʚ ʚʳʙʦʨʘʭ 

ʩʦʩʪʘʚʠʣ 33,49% [4]. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ 

ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ, ʚʠʜʝʥ ʜʦʩʪʘʪʦʯʥʦ 

ʥʝʛʘʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʊʦʣʴʢʦ ʚ ʦʜʥʦʤ ʠʟ 

ʧʨʠʚʝʜʝʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʧʨʦʮʝʥʪ ʫʯʘʩʪʠʷ ʚ 

ʚʳʙʦʨʘʭ ʧʨʠʙʣʠʟʠʣʩʷ ʢ 50%. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʢʦʨʥʷ ʧʨʦʙʣʝʤʳ ʨʘʩ-

ʩʤʦʪʨʠʤ, ʢʘʢ ʥʘʟʥʘʯʘʶʪʩʷ ʠ ʩʘʤ ʧʨʦʮʝʩʩ 

ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʚ ʚ ʤʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʝ. ɺʳʙʦʨʳ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʟʥʘʯʘʝʪ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴ-

ʥʳʡ ʦʨʛʘʥ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʈʝ-

ʰʝʥʠʝ ʦ ʥʘʟʥʘʯʝʥʠʠ ʚʳʙʦʨʦʚ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʨʠʥʷʪʦ ʚ ʩʨʦʢ ʥʝ ʧʦʟʜʥʝʝ, ʯʝʤ ʟʘ 65 ʜʥʝʡ. 

ɻʦʣʦʩʦʚʘʥʠʝ ʥʘ ʚʳʙʦʨʘʭ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʨʦʚʝʜʝʥʦ ʥʝ ʧʦʟʜʥʝʝ ʯʝʤ ʯʝʨʝʟ 80 ʜʥʝʡ ʠ 

ʥʝ ʨʘʥʴʰʝ 70 ʜʥʝʡ ʩʦ ʜʥʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʷ ʦ ʥʘʟʥʘʯʝʥʠʠ ʚʳʙʦʨʦʚ. ɼʘʥʥʦʝ ʨʝʰʝ-

ʥʠʝ ʧʦʜʣʝʞʠʪ ʦʬʠʮʠʘʣʴʥʦʤʫ ʦʧʫʙʣʠʢʦʚʘ-

ʥʠʶ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɻʦʣʦʩʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʥʘʯʝʥʦ ʪʦʣʴʢʦ 

ʥʘ ʚʦʩʢʨʝʩʝʥʴʝ, ʪʦ ʝʩʪʴ ʥʝʧʨʘʟʜʥʠʯʥʳʡ, 

ʥʝʨʘʙʦʯʠʡ ʜʝʥʴ. ʇʝʨʝʜ ʛʦʣʦʩʦʚʘʥʠʝʤ ʧʨʦ-

ʚʦʜʠʪʩʷ ʘʛʠʪʘʮʠʷ ʢʘʞʜʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ, 

ʟʘ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʧʨʦʛʦʣʦʩʦʚʘʪʴ ʛʨʘʞ-

ʜʘʥʝ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʦʨʦʪʢʠʝ ʚʠʜʝʦʨʦʣʠ-

ʢʠ, ʧʣʘʢʘʪʳ, ʙʫʢʣʝʪʳ, ʣʦʟʫʥʛʠ ʩ ʧʦʟʠʮʠʷ-

ʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʞʜʳʡ ʠʟ ʢʘʥ-

ʜʠʜʘʪʦʚ. 

ʋʨʝʛʫʣʠʨʦʚʘʥ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝ-

ʥʠʷ ʛʦʣʦʩʦʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ. ɺ ʜʝʥʴ 

ʛʦʣʦʩʦʚʘʥʠʷ ʠʟʙʠʨʘʪʝʣʠ ʛʦʣʦʩʫʶʪ ʚ ʧʦʤʝ-

ʱʝʥʠʠ ʫʯʘʩʪʢʦʚʳʭ ʢʦʤʠʩʩʠʡ. ɽʩʣʠ ʠʟʙʠ-

ʨʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʧʨʠʡʪʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʨʠʯʠʥʘʤ, ʦʥ ʚʧʨʘʚʝ ʧʨʦʛʦʣʦʩʦʚʘʪʴ ʥʝ 

ʧʨʠʭʦʜʷ ʥʘ ʫʯʘʩʪʦʢ, ʥʘʧʨʠʤʝʨ, ʜʦʤʘ. ʊʘʢ-

ʞʝ ʩʦʙʣʶʜʝʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʪʝʭ, ʢʪʦ ʙʫʜʝʪ 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʚ 

ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ (ʥʘʭʦʜʷʩʴ, ʥʘʧʨʠʤʝʨ, 

ʚ ʢʦʤʘʥʜʠʨʦʚʢʝ ʠʣʠ ʚ ʦʪʧʫʩʢʝ) ï ʵʪʦ ʦʢ-

ʨʫʞʥʳʝ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ, ʫʯʘʩʪʢʦʚʳʝ 

ʢʦʤʠʩʩʠʠ, ʘ ʪʘʢʞʝ ʧʦ ʧʦʯʪʝ. ʆ ʚʨʝʤʝʥʠ ʠ 

ʤʝʩʪʝ ʧʨʦʚʝʜʝʥʠʷ ʛʦʣʦʩʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʳʝ, ʫʯʘʩʪʢʦʚʳʝ ʢʦʤʠʩʩʠʠ ʦʙʷʟʘʥʳ 

ʫʚʝʜʦʤʠʪʴ ʠʟʙʠʨʘʪʝʣʝʡ ʥʝ ʧʦʟʜʥʝʝ, ʯʝʤ ʟʘ 

20 ʯʘʩʦʚ ʜʦ ʜʥʷ ʛʦʣʦʩʦʚʘʥʠʷ ʯʝʨʝʟ ʉʄʀ ʠ 

ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʜʦʩʨʦʯʥʦʛʦ ʠʣʠ ʧʦʚʪʦʨʥʦʛʦ ʛʦʣʦʩʦʚʘʥʠʷ ʟʘ 

5 ʜʥʝʡ [5]. 

ʅʝʩʦʤʥʝʥʥʦ, ʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʥʝ ʦʧʪʠ-

ʤʠʟʠʨʦʚʘʥʳ ʧʦʜ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʨʘʞʜʘʥʠ-

ʥʘ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʠʟʙʠʨʘʪʝʣʝʡ, ʧʨʠʭʦʜʷʱʠʭ ʥʘ ʚʳʙʦʨʳ. ʅʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʤʦ-

ʞʝʪ ʛʦʣʦʩʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʝʪʠ ʀʥʪʝʨ-

ʥʝʪ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥ, ʠ ʢʘʞʜʳʡ ʛʨʘʞʜʘʥʠʥ 

ʩʤʦʞʝʪ ʦʪʜʘʪʴ ʩʚʦʡ ʛʦʣʦʩ ʟʘ ʦʜʥʦʛʦ ʠʟ 

ʢʘʥʜʠʜʘʪʦʚ ʚ ʪʝʯʝʥʠʝ ʜʥʷ. ʕʪʦ ʥʝ ʧʦʪʨʝʙʫ-

ʝʪ ʟʘʪʨʘʪʠʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʨʝʜʦʩʪʘʚʠʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʛʦʣʦʩʦʚʘʥʠʝ ʚ 

ʣʶʙʦʤ ʤʝʩʪʝ. ʊʘʢʞʝ, ʵʪʦ ʧʦʟʚʦʣʠʪ ʩʨʘʟʫ 

ʞʝ ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʧʨʦʛʦʣʦʩʦʚʘʚ-

ʰʠʭ, ʫʧʨʦʩʪʠʪ ʧʦʜʩʯʝʪ ʛʦʣʦʩʦʚ ʠ ʫʧʨʦʩʪʠʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʦʤʠʩʩʠʠ. 

ʊʘʢʞʝ ʙʫʜʫʪ ʦʪʩʣʝʞʠʚʘʪʴʩʷ ʢʪʦ ʠʤʝʥʥʦ 

ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʛʦʣʦʩʦʚʘʥʠʠ ʠ ʧʘʩ-

ʧʦʨʪʥʳʝ ʜʘʥʥʳʝ ʢʘʞʜʦʛʦ ʧʨʦʛʦʣʦʩʦʚʘʚʝh-

ʛʦ. ʇʨʦʚʦʜʠʤʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ ʚʳ-

ʙʦʨʘʤ ʩʪʘʪʴ ʧʨʦʱʝ ʠ ʢʘʞʜʳʡ ʩʤʦʞʝʪ ʧʨʦ-

ʷʚʠʪʴ ʩʚʦʶ ʛʨʘʞʜʘʥʩʢʫʶ ʧʦʟʠʮʠʶ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʜʘʸʪ ʥʘʤ ʦʪʯʝʪʣʠʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʚʣʘʩʪʠ ʢʘʢ ʦʜʥʦ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ. ɹʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʥʷ-

ʪʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʥʘʤ ʨʘʩʢʨʳʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʘʩʩʤʦʪʨʝʥʳ ʪʘ-

ʢʠʝ ʘʩʧʝʢʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʢʘʩʘʪʴʩʷ ʧʨʦʷʚʣʝʥʠʷ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʫʪ 

ʥʘʡʪʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. ɼʘʥʥʘʷ ʪʝʤʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʫʯʥʦʡ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʚʣʘʩʪʴ, ʧʫʙʣʠʯʥʘʷ ʚʣʘʩʪʴ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʘʚʘ, ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʘʷ ʚʣʘʩʪʴ, ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚʘ. 

 

ɼʣʷ ʨʘʩʢʨʳʪʠʷ ʢʘʪʝʛʦʨʠʡ çʤʫʥʠʮʠ-

ʧʘʣʴʥʘʷ ʚʣʘʩʪʴè ʠ çʧʫʙʣʠʯʥʘʷ ʚʣʘʩʪʴè ʥʝ-

ʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʪʩʷ ʧʦʜ ʩʘʤʠʤ ʧʦʥʷʪʠʝʤ çʚʣʘʩʪʴè. 

ʉʘʤʦ ʟʥʘʯʝʥʠʝ ʧʦʥʷʪʠʷ ʚʣʘʩʪʠ ʧʦʜʨʘʟʫʤʝ-

ʚʘʝʪ ʩʦʙʦʡ ʥʝʢʫʶ ʩʠʣʫ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʧʨʘ-

ʚʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʣʶʜʝʡ, ʜʣʷ ʦʩʫʱʝʩʪ-

ʚʣʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡ, ʜʘʞʝ ʧʨʦʪʠʚ ʚʦʣʠ ʩʘ-

ʤʠʭ ʣʶʜʝʡ. ɺʣʘʩʪʴ, ʚʳʪʝʢʘʝʪ ʠʟ ʚʣʘʩʪ-

ʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʧʝʮʠ-

ʘʣʴʥʳʝ ʧʦʣʥʦʤʦʯʠʷ ʜʣʷ ʠʟʜʘʥʠʷ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʙʷ-

ʟʘʪʝʣʴʥʳ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʥʠ ʩʣʫʞʘʪ ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, ʦʩʥʦʚʳʚʘ-

ʷʩʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ. 

ʂʘʩʘʷʩʴ ʩʫʱʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘ-

ʩʪʠ, ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʫʥʠʮʠʧʘʣʴ-

ʥʘʷ ʚʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʚʠ-

ʜʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʣʶʜʝʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 130 ʂʦʥʩʪʠʪʫʮʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘʩʝʣʝʥʠʝ ʚ ʤʝʩʪ-

ʥʦʤ ʩʘʤʦʫʧʨʘʚʣʝʥʠʠ ʈʌ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʚʣʘʜʝʥʠʝ, ʧʦʣʴʟʦʚʘʥʠʝ ʠ ʨʘʩʧʦ-

ʨʷʞʝʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. 

ʊʘʢ ʞʝ ʤʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʛʨʘʞʜʘʥʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʚʣʠʷʥʠʝ ʧʫʪʝʤ ʨʝʬʝʨʝʥʜʫʤʘ, ʚʳʙʦʨʦʚ, ʠ 

ʜʨʫʛʠʭ ʬʦʨʤ ʧʨʷʤʦʛʦ ʚʦʣʝʠʟʲʷʚʣʝʥʠʷ, ʯʝ-

ʨʝʟ ʚʳʙʦʨʥʳʝ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ʈʘʩʢʨʳʚ ʧʦʥʷʪʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘ-

ʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʡʜʸʤ ʢ ʧʦʥʷʪʠʶ 

ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ. ʇʫʙʣʠʯʥʘʷ ʚʣʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʣʘʩʪʴ, ʧʦʜʯʠʥʷʶʱʫʶ 

ʩʝʙʝ ʚʩʝʭ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩʘʤʠʤ ʦʙʱʝʩʪʚʦʤ. ʆʥʘ ʦʙʣʘ-

ʜʘʝʪ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʩʪʴʶ ʥʘ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʠʥʫʞʜʝʥʠʷ ʥʘ ʪʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʥʘ-

ʨʫʰʘʣʠ ʠʣʠ ʥʘʨʫʰʘʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 

ʦʙʱʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝ-

ʥʠʷ. ʆʥʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʜʝʣʘʤʠ ʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʦʪʣʠʯʠʪʝʣʴʥʳ-

ʤʠ ʧʨʠʟʥʘʢʘʤʠ. ʆʪ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ ʤʦ-

ʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ 

ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ. çʇʦʣʠʪʠʯʝʩʢʠʝ ʧʨʘʚʘ 

ʛʨʘʞʜʘʥ ʩʧʦʩʦʙʥʳ ʦʢʘʟʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʛʦ ʩʪʘ-

ʪʫʩʘ ʣʠʯʥʦʩʪʠ ʚ ʮʝʣʦʤ: ʫʯʘʩʪʚʫʷ ʚ ʚʳʙʦʨʘʭ 

ʚ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʧʫʙʣʠʯ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʨʝʘʣʠʟʫʷ ʧʨʘʚʦ ʥʘ ʦʙ-

ʨʘʱʝʥʠʝ ʠ ʦʙʲʝʜʠʥʝʥʠʝ, ʛʨʘʞʜʘʥʝ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʤʝʭʘʥʠʟʤʘ ʛʘʨʘʥʪʠʨʦʚʘʥʠʷ ʣʠʯʥʳʭ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, ʢʫʣʴʪʫʨʥʳʭ 

ʧʨʘʚ, ʪʘʢ ʠ ʥʝʧʨʘʚʦʤʝʨʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ 

ʠʭ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪ-

ʚʘè [1, ʩ. 30]. 

ʇʦʣʠʪʠʯʝʩʢʠʝ ʧʨʘʚʘ ʥʝʦʙʭʦʜʠʤʳ ʛʨʘʞ-

ʜʘʥʘʤ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʘʢʪʘ ʥʘʩʝʣʝʥʠʷ 

ʩ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʯʪʦʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 
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ʦʨʛʘʥʳ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʢʘʟʘʥʠʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ, ʜʣʷ ʦʢʘʟʘ-

ʥʠʷ ʧʦʤʦʱʠ ʠ ʧʦʜʜʝʨʞʢʠ, ʘ ʪʘʢʞʝ ʨʝʘʣʠ-

ʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ 

ʟʥʘʯʠʤʳʭ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʘ. 

çʄʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʙʣʠʞʝʥʦ ʢ ʥʘʩʝʣʝʥʠʶ, ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʠʯʥʦʡ ʷʯʝʡʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʫʙʣʠʯ-

ʥʦʡ ʚʣʘʩʪʠ, ʧʦʵʪʦʤʫ ʩʙʦʠ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ 

ʨʘʙʦʪʝ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʩʝʤ 

ʦʙʱʝʩʪʚʝ, ʘ ʪʘʢʞʝ ʥʘ ʚʩʝʤ ʛʦʩʫʜʘʨʩʪʚʝ ʚ 

ʮʝʣʦʤè [4, ʩ. 29]. 

ʇʫʙʣʠʯʥʘʷ ʚʣʘʩʪʴ ʥʘʯʠʥʘʝʪʩʷ ʩ ʛʨʘʞʜʘʥ 

ʠ ʥʘʩʝʣʝʥʠʷ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʠʤʝʥʥʦ ʛʨʘʞʜʘʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʠʪʠʝ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʩʚʦʡ ʫʨʦʚʝʥʴ ʜʦʩ-

ʪʘʪʢʘ ʠ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. ʊʘʢ ʢʘʢ, ʝʩʣʠ ʙʳ 

ʥʝ ʙʳʣʦ ʥʘʩʝʣʝʥʠʷ, ʪʦ ʥʝ ʤʦʛʣʘ ʙʳ ʠ ʜʝʡ-

ʩʪʚʦʚʘʪʴ ʧʫʙʣʠʯʥʘʷ ʚʣʘʩʪʴ, ʧʦʪʦʤʫ ʯʪʦ 

ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʝʸ ʛʨʘʤʦʪʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʫʙʲʝʢ-

ʪʦʚ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʚʣʘʩʪʴ. ʊʦ ʝʩʪʴ, ʥʘʩʝʣʝʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʯʠʥʷʝʪʩʷ ʪʝʤ ʟʘʢʦʥʘʤ, 

ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʥʦʨʤʘʤ ʤʫʥʠʮʠ-

ʧʘʣʴʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʧʨʠʥʷʪʳʭ ʥʘ ʤʝ-

ʩʪʥʦʤ ʫʨʦʚʥʝ.  

ʇʫʙʣʠʯʥʘʷ ʚʣʘʩʪʴ ʚʦʟʥʠʢʘʝʪ ʥʘ ʦʧʨʝʜʝ-

ʣʸʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʨʝʰʠʪʴ ʦʙʱʠʝ ʚʦʧʨʦʩʳ. ɼʣʷ ʦʩʫʱʝ-

ʩʪʚʣʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʘʜ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʦʙʱʝʩʪʚʦʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳ ʦʨʛʘʥʳ ʧʫʙ-

ʣʠʯʥʦʡ ʚʣʘʩʪʠ. ɺ ʢʘʞʜʦʡ ʧʫʙʣʠʯʥʦʤ ʩʦ-

ʦʙʱʝʩʪʚʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʚʦʷ ʧʫʙʣʠʯʥʘʷ 

ʚʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʫʙʣʠʯʥʦ-ʚʣʘʩʪʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʫʧʦʣ-

ʥʦʤʦʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʣʠ ʥʘʩʝʣʝʥʠʝʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʬʦʨʤʳ ʧʨʷʤʦʡ ʜʝ-

ʤʦʢʨʘʪʠʠ. ʉʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ 

ʚʣʘʩʪʴ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʥʝ ʩʫʚʝʨʝʥʥʦʡ ʧʫʙʣʠʯʥʦʡ ʚʣʘ-

ʩʪʴʶ, ʪʘʢ ʢʘʢ ʩʝʛʦʜʥʷ ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʟʘʚʠ-

ʩʠʤʦʝ ʛʦʩʫʜʘʨʩʪʚʦ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ 

ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʫʙʲʝʢʪʳ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ ʠʤʝʶʪ ʧʨʘʚʦ ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʛʨʘʞʜʘʥʩʪʚʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʯʘʩʪʚʦʚʘʪʴ 

ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʷʭ. ɺʦʟʤʦʞ-

ʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝ-

ʥʠʷʭ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʪʦʣʴʢʦ ʜʣʷ ʚʥʝʰʥʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʤʠ-

ʥʠʩʪʝʨʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ. 

ʉʦʜʝʨʞʘʥʠʝʤ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʚʫʭ 

ʚʠʜʦʚ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʕʪʠ ʪʠʧʳ ʚʢʣʶ-

ʯʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʠ ʤʝʩʪʥʫʶ ʨʝʘʣʠ-

ʟʘʮʠʶ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʣʘʩʪʴ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʥʦ ʠ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɹʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʬʝʜʝʨʘʣʴ-

ʥʦʤʫ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʪ ʧʨʠʥʷʪʠʷ ʬʝʜʝ-

ʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ, ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʠ ʨʘʩʧʦ-

ʨʷʞʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʠ ʋʢʘʟʦʚ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʜʘʣʴʥʝʡʰʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠ-

ʟʘʮʠʠ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʘʢʞʝ ʩʪʦʠʪ ʟʘʪʨʦ-

ʥʫʪʴ ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʦʥ ʙʘʟʠʨʫʝʪʩʷ 

ʥʘ ʧʨʠʥʷʪʠʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ ʥʘ ʪʦʤ ʩʫʙʲʝʢ-

ʪʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʠ ʠ ʧʨʠʥʷʪʳ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʤʝʩʪʥʦʤ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʠ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʦ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʢʘʢ ʚ ʛʦʨʦʜʩʢʠʭ, ʪʘʢ ʠ ʚ ʩʝʣʴʩʢʠʭ 

ʧʦʩʝʣʝʥʠʷʭ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʠʭ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʚʣʠʷʝʪ ʠ ʥʘ ʜʨʫʛʠʝ ʫʨʦʚʥʠ ʧʫʙʣʠʯʥʦʡ ʚʣʘ-

ʩʪʠ, ʥʦ ʵʪʦ ʥʝ ʠʟʤʝʥʷʝʪ ʠ ʥʝ ʠʩʢʣʶʯʘʝʪ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝ-

ʥʠʷ, ʪʘʢ ʢʘʢ ʪʘʢʦʝ ʧʨʘʚʦ ʟʘʢʨʝʧʣʷʝʪ ʂʦʥ-

ʩʪʠʪʫʮʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʦ ʧʨʠ 

ʵʪʦʤ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʤʝʩʪʥʦʤʫ ʩʘ-

ʤʦʫʧʨʘʚʣʝʥʠʶ ʧʨʠ ʧʨʠʥʷʪʠʠ ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʬʝʜʝʨʘʣʴʥʦʝ, 

ʪʘʢ ʠ ʨʝʛʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷ-

ʝʪʩʷ ʨʘʟʚʠʪʠʶ ʠ ʩʪʘʥʦʚʣʝʥʠʶ ʦʨʛʘʥʦʚ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ, ʩʪʘʚʰʠʭ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʨʦʩʩʠʡʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʢʘʢ 

ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ 

ʩʪʨʦʷ ʈʦʩʩʠʠ [3, ʩ. 26]. 

ʆʨʛʘʥʳ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʈʦʩʩʠʠ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʚʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ 
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ʵʪʦ ʦʟʥʘʯʘʝʪ, ʪʦ, ʯʪʦ ʜʦ ʢʦʥʮʘ ʥʝ ʩʬʦʨʤʠ-

ʨʦʚʘʥʳ ʢʦʤʧʝʪʝʥʮʠʠ ʧʦ ʢʦʪʦʨʳʤ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʳ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʩʪʦ-

ʷʥʥʦ ʠʟʤʝʥʷʝʪʩʷ, ʜʦʧʦʣʥʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʚʩʪʫʧʘʶʪ ʚ ʩʠʣʫ, ʘ ʪʘʢʞʝ ʫʪʨʘʯʠʚʘʶʪ ʝʸ ʠ 

ʟʘʤʝʥʷʶʪʩʷ ʥʦʚʳʤʠ. ʀ ʦʯʝʥʴ ʩʣʦʞʥʦ ʦʪ-

ʩʣʝʜʠʪʴ ʪʦ, ʯʪʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʘʢʪ, 

ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʦʚʘʣ ʨʘʥʝʝ, ʫʪʨʘʯʠʚʘʝʪ ʩʠ-

ʣʫ ʠ ʥʘ ʟʘʤʝʥʫ ʢ ʥʝʤʫ ʧʨʠʭʦʜʠʪ ʥʦʚʳʡ. 

ʇʨʠʭʦʜʠʪʩʷ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʘʜʘʧʪʘʮʠʷ ʠ ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʥʦʚʘ-

ʮʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʠʥʦʩʠʪ ʥʘʰʝ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʞʠʟʥʴ 

ʥʘʩʝʣʝʥʠʷ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ɻʣʘʚʥʳʤ ʟʘʢʦʥʦʤ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʂʦʥʩʪʠʪʫʮʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ, ʢʦʪʦʨʦʡ ʥʠ ʚ ʢʦʝʤ ʦʙʨʘʟʦʤ ʥʝ ʤʦ-

ʛʫʪ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʬʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ, 

ʋʢʘʟʳ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʇʨʘʚʠ-

ʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʟʘʢʦʥʳ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

çʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʠʭ 

ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ ʷʚʣʷʶʪʩʷ ʩʫʙʲʝʢʪʘʤʠ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡè [5, 

ʩ. 101]. ʇʦʵʪʦʤʫ ʩʪʦʠʪ ʫʜʝʣʷʪʴ ʧʨʠ ʩʦʩʪʘʚ-

ʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʠʠ ʟʘʢʦʥʦʚ ʨʘʟ-

ʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʬʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʦʤʫ, ʯʪʦ ʦʥʠ ʜʦʣʞʥʳ ʚ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʚʝʨʷʪʴʩʷ ʥʘ ʢʦʥʩʪʠʪʫʮʠ-

ʦʥʥʦʩʪʴ ʠ ʥʝ ʙʳʣʠ ʣʠ ʥʘʨʫʰʝʥʳ ʦʩʥʦʚʳ, 

ʟʘʣʦʞʝʥʥʳʝ ʢʦʥʩʪʠʪʫʮʠʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʧʫʙʣʠʯʥʘʷ ʚʣʘʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʭ ʧʦ ʩʚʦʝʤʫ ʟʥʘʯʝʥʠʶ ʠ 

ʧʦ ʩʚʦʝʡ ʚʘʞʥʦʩʪʠ ʥʘ 3 ʫʨʦʚʥʷʭ, ʘ ʠʤʝʥʥʦ 

ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ. 

ʉʪʦʠʪ ʟʘʪʨʦʥʫʪʴ ʧʨʦʙʣʝʤʫ ʦʛʨʘʥʠʯʝʥʠʷ 

ʧʨʘʚ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʢʦ-

ʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʥʷʪʠʠ ʧʨʘ-

ʚʦʚʦʛʦ ʘʢʪʘ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦ-

ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʞʜʝ ʯʝʤ ʪʦʪ ʠʣʠ ʠʥʦʡ ʘʢʪ 

ʚʩʪʫʧʠʪ ʚ ʩʠʣʫ ʝʛʦ ʥʫʞʥʦ ʧʦʜʚʝʨʛʘʪʴ ʧʨʦ-

ʚʝʨʢʝ ʥʘ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʩʪʴ, ʯʪʦʙʳ ʦʥ ʥʠ-

ʢʘʢ ʥʝ ʤʦʛ ʫʱʝʤʣʷʪʴ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʪʴ 

ʧʨʘʚʘ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʛʨʘʥʠʯʝʥʠʝ 

ʧʨʘʚʘ ï ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤ ʧʨʝʜʝ-

ʣʳ ʨʝʘʣʠʟʘʮʠʠ ʯʝʣʦʚʝʢʦʤ ʩʚʦʠʭ ʧʨʘʚ, ʚʳ-

ʨʘʞʘʶʱʠʝʩʷ ʚ ʟʘʧʨʝʪʘʭ, ʚʪʦʨʞʝʥʠʷʭ, ʦʙʷ-

ʟʘʥʥʦʩʪʷʭ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʪʦ ʝʩʪʴ, ʥʦʨ-

ʤʘʪʠʚʥʦʝ ʩʫʞʝʥʠʝ ʢʨʫʛʘ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʫʙʲʝʢʪʘ ʧʨʘʚʘ [2, ʩ. 150]. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʛʣʫʙʦʢʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ 

ʂʳʨʛʳʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʚ ʩʬʝʨʝ ʤʦʣʦʜʸʞʥʦʡ ʧʦʣʠʪʠʢʠ. ɺʝʢ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʢʦʛʜʘ ʤʠʨ ʧʝ-

ʨʝʭʦʜʠʪ ʥʘ ʥʦʚʳʡ ʬʦʨʤʘʪ ʨʘʟʚʠʪʠʷ, ʤʦʣʦʜʸʞʴ ʚʦ ʚʩʸʤ ʤʠʨʝ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʩʚʦʠʭ ʩʪʨʘʥ. ʊʘʢ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʤʦʣʦʜʸʞʴ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʜʦʩ-

ʪʦʡʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʨʘʙʦʪʦʡ. ɼʣʷ ʵʪʦʛʦ ʜʦʣʞʥʘ ʚʝʩʪʠʩʴ ʧʨʘʚʠʣʴʥʘʷ ʤʦʣʦʜʸʞʥʘʷ 

ʧʦʣʠʪʠʢʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. ʀʤʝʥʥʦ ʵʪʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʧʦʩʚʷʱʝʥʘ 

ʜʘʥʥʘʷ ʩʪʘʪʴʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʜʸʞʴ, ʛʦʩʫʜʘʨʩʪʚʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʧʘʪʨʠʦʪ. 

 

ɼʣʷ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʂʳʨʛʳʟʩʪʘ-

ʥʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʭʘʨʘʢʪʝʨʥʳ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢ, ʟʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʨʘʤʢʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ, ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʜʚʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʟʚʠ-

ʪʠʷ ʤʦʣʦʜʝʞʠ: çɾʘʰʪʳʢè ʠ ʩʦʟʜʘʥʥʘʷ ʥʘ 

ʝʝ ʙʘʟʝ çʂʳʨʛʳʟʩʪʘʥ ʞʘʰʪʘʨʳè. ʈʘʟʨʘʙʦ-

ʪʘʥʳ ʠ ʧʨʠʥʷʪʳ: ʂʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʜʦ 2017 ʛʦʜʘ, ʟʘ-

ʢʦʥʳ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆʙ ʦʩʥʦ-

ʚʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠ-

ʢʠè, çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè, çʆ ʥʘʯʘʣʴʥʦʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠè ʠ ʮʝʣʳʡ 

ʨʷʜ ʜʨʫʛʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʟʘʪʨʘ-

ʛʠʚʘʶʱʠʭ ʚʦʧʨʦʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʦʣʦʜʝʞʠ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ ʤʦʣʦʜʝʞʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ɹʝʣʦʡ ʢʥʠʛʝ ʦ 

ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʝ. ʚʳʷʚʠʣ, ʯʪʦ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʦʩʪʘʝʪʩʷ ʥʘ ʦʯʝʥʴ 

ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ʂʘʢ ʢʦʥʩʪʘʪʠʨʫʝʪ ʂʦʥʮʝʧ-

ʮʠʷ ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ, çʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 15 ʣʝʪ ʩʦʭʨʘʥʷʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʢʨʘʡʥʝʡ ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ 

ʚʣʘʩʪʠ, ʦʪʙʨʘʩʳʚʘʥʠʷ ʥʘʩʫʱʥʳʭ ʟʘʜʘʯ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʝʨʠʬʝʨʠʶ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʣʠʪʠʢʠ ʩʪʨʘʥʳè (ʠʤʝʥʥʦ ʟʜʝʩʴ ʥʫʞʥʦ 

ʩʜʝʣʘʪʴ ʩʩʳʣʢʫ ʥʘ ɹʝʣʫʶ ʢʥʠʛʫ ʠ ʫʢʘʟʘʪʴ 

ʩʪʨʘʥʠʮʫ). 

ʇʦʣʠʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ 2005 ʠ 2010 ʛʦ-

ʜʦʚ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʣʦ-

ʜʝʞʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ 

ʦʙʱʝʩʪʚʘ, ʩʧʦʩʦʙʥʦʡ ʥʘ ʨʘʜʠʢʘʣʴʥʳʝ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫ-

ʝʪ ʤʠʨʦʚʳʤ ʪʝʥʜʝʥʮʠʷʤ ʧʦʩʣʝʜʥʠʭ ʣʝʪ. 

ʆʙʨʘʟʦʚʘʥʥʘʷ, ʥʦ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʘʷ ʤʦʣʦ-

ʜʝʞʴ ʟʘʷʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʪʝʥʟʠʠ ʥʘ ʙʫ-

ʜʫʱʝʝ, ʥʦ ʠ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʳʤ ʧʦʣʠʪʠ-

ʯʝʩʢʠʤ ʠʛʨʦʢʦʤ ʚ ʥʘʩʪʦʷʱʝʤ. ʇʦʩʣʝʜʥʠʝ 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦ-

ʜʠʣʠ 2011 ʛʦʜʫ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʩʤʝʥʝ 

ʧʨʘʚʷʱʠʭ ʨʝʞʠʤʦʚ ʥʘ ʩʝʚʝʨʝ ɸʬʨʠʢʠ ʠ ʚ 

ʘʨʘʙʩʢʠʭ ʩʪʨʘʥʘʭ, ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤ ʪʦʤʫ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʂʳʨʛʳʟ-

ʩʪʘʥʘ, ʯʘʱʝ ʚʩʝʛʦ, ʤʦʣʦʜʝʞʴ ʩʪʘʥʦʚʠʪʩʷ 

ʦʙʲʝʢʪʦʤ ʤʘʥʠʧʫʣʷʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʠ-

ʪʠʢʦʚ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ 

ʩʤʝʥʳ ʚʣʘʩʪʠ, ʥʦ ʧʦʩʣʝ ʇʨʠʤʝʨʳ. ʀʟ 1200 

ʯʝʣʦʚʝʢ ï ʫʯʘʩʪʥʠʢʦʚ ʘʧʨʝʣʴʩʢʠʭ ʨʝʚʦʣʶ-

ʮʠʦʥʥʳʭ ʩʦʙʳʪʠʡ, ʧʨʦʰʝʜʰʠʭ ʦʙʫʯʝʥʠʝ ʚ 

ɸʢʘʜʝʤʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʂʈ, 

ʧʦʣʫʯʠʣʠ ʜʠʧʣʦʤʳ 893 ʯʝʣ., ʠ ʪʦʣʴʢʦ 267 

ʠʟ ʥʠʭ ʪʨʫʜʦʫʩʪʨʦʝʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʥʝ ʙʳʣʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. ʀʟʚʝʩʪʥʦʝ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ çʇʘʪʨʠʦʪè, ʩʳʛ-

ʨʘʚʰʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʠ-

ʪʫʘʮʠʠ ʚ ʩʪʨʘʥʝ ʚ ʘʧʨʝʣʝ-ʠʶʥʝ 2010 ʛʦʜʘ, 

ʥʝ ʥʘʰʣʦ ʜʘʣʴʥʝʡʰʝʛʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ-

ʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʝʛʦʜʥʷ 

ʤʦʣʦʜʝʞʴ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʚʫʭ ʝʝ ʨʦʣʝʡ. ʉ ʦʜʥʦʡ ʩʪʦ-
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ʨʦʥʳ, ʦʥʘ ʝʩʪʴ ʩʫʙʲʝʢʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʪʘ-

ʥʦʚʣʝʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ, ʦʙʲʝʢʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʨʘʟʥʳʭ ʩʠʣ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʂ 

ʩʫʙʲʝʢʪʘʤ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʪʝʭ çʠʛʨʦ-

ʢʦʚè, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʚʦʠ ʮʝʣʠ, ʧʨʦʛʨʘʤ-

ʤʳ ʠ ʨʝʩʫʨʩʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ ʮʝʣʝʡ ʚ 

ʩʬʝʨʝ ʚʣʠʷʥʠʷ ʥʘ ʤʦʣʦʜʝʞʴ. ɺ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʝʘʣʠʷʤʠ ʩʣʝʜʫʝʪ ʦʧ-

ʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʩʫʙʲʝʢʪʦʚ ʤʦ-

ʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʇʝʨʚʳʡ ʪʠʧ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠ-

ʟʘʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠ-

ʪʠʢʠ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ; ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʦʪʨʘʩ-

ʣʝʚʳʝ ʧʦʣʠʪʠʢʠ ʠ ʚʣʠʷʶʱʠʝ ʥʘ çʤʦʣʦ-

ʜʝʞʴè; ʦʨʛʘʥʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ɺʪʦʨʦʡ ʪʠʧ: ʵʪʦ ʣʶʙʳʝ ʬʦʨʤʳ ʩʘʤʦʦʨ-

ʛʘʥʠʟʘʮʠʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʂʳʨʛʳʟʩʪʘʥʘ. 

ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʤʦʣʦʜʝʞʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ï ʅʇʆ, ʆʆ, ʧʨʝʜʧʨʠʷʪʠʷ, ʧʘʨʪʠʠ, ʦʙʲʝʜʠ-

ʥʝʥʠʷ, ʬʦʨʫʤʳ, ʜʚʠʞʝʥʠʷ ʠ ʜʨ., ʥʝ ʟʘʧʨʝ-

ʱʝʥʥʳʝ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. 

ʊʨʝʪʠʡ ʪʠʧ: ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʘʨʪʠʠ; ʥʝ-

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ (ʅʇʆ); 

ʟʘʨʫʙʝʞʥʳʝ ʮʝʥʪʨʳ ʚʣʠʷʥʠʷ ʠ ʠʭ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʴʩʪʚʘ ʚ ʩʪʨʘʥʝ; ʨʝʣʠʛʠʦʟʥʳʝ ʦʨʛʘʥʠ-

ʟʘʮʠʠ; ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ (ʙʠʟ-

ʥʝʩ); ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ; ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʬʝʨʝ ʤʦʣʦʜʝʞʥʦʡ 

ʧʦʣʠʪʠʢʠ ʦʙʲʝʢʪʠʚʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʨʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʪʠʧʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʦʙʨʘʟ ʞʠʟ-

ʥʠ ʤʦʣʦʜʝʞʠ. ʇʨʠ ʵʪʦʤ ʝʝ ʜʘʣʴʥʝʡʰʝʝ 

ʚʢʣʶʯʝʥʠʝ ʚ ʨʝʘʣʴʥʳʝ ʜʝʣʘ ʦʙʱʝʩʪʚʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʣʦ-

ʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʤ ʠʟ-

ʤʝʨʝʥʠʠ, ʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘʜʦ ʦʙʨʘ-

ʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚʘ: 

1. ʅʝʩʤʦʪʨʷ ʥʘ ʩʧʝʮʠʬʠʢʫ ʠʥʪʝʨʝʩʦʚ 

ʤʦʣʦʜʝʞʠ ʝʸ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʙʱʝʩʪʚʦʤ, 

ʝʛʦ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ, ʚʥʫʪʨʠ 

ʩʪʨʘʥʳ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ ʤʝʞʜʫ ʥʠʤʠ ʝʩʪʴ 

ʤʥʦʛʦ ʦʙʱʝʛʦ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ, ʜʦ ʥʘʩʪʦʷʱʝ-

ʛʦ ʚʨʝʤʝʥʠ ʥʝʪ ʥʠ ʦʜʥʦʡ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʦʡ 

ʙʳ ʙʳʣ ʜʘʥ ʘʥʘʣʠʟ ʤʝʩʪʘ ʠ ʨʦʣʠ ʤʦʣʦʜʝʞʠ 

ʚ ʛʝʦʧʦʣʠʪʠʢʝ [1, C. 23-43]. 

2. ɻʝʦʧʦʣʠʪʠʢʘ, ʧʨʝʜʩʪʘʚʣʷʷ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʦʨ-

ʛʘʥʠʟʘʮʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʦ 

ʧʦʚʦʜʫ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʤʦʣʦʜʝʞʥʘʷ ʧʦʣʠʪʠʢʘ, ʚʳʧʦʣʥʷ-

ʝʪ ʠʥʪʝʛʨʘʪʠʚʥʫʶ ʬʫʥʢʮʠʶ.  

ʉʢʘʟʘʥʥʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʜʚʫʤʷ ʪʝʥʜʝʥ-

ʮʠʷʤʠ ʚ ʨʘʟʚʠʪʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ: ʠʥʪʝʛʨʘʮʠʝʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʚ 

ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʩ 

ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʛʝʦʧʦʣʠʪʠʢʠ, ʯʪʦ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʝʝ ʠʥʪʝʛʨʘʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʤʠʨʦʚʦʛʦ ʧʦ-

ʨʷʜʢʘ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʨʦʪʠ-

ʚʦʨʝʯʠʷ ʠʥʪʝʛʨʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. 

ʆʪʩʶʜʘ ʚʦʟʨʘʩʪʝʪ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʘʜʝ-

ʢʚʘʪʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴ-

ʥʳʭ ʩʫʙʲʝʢʪʦʚ ʛʝʦʧʦʣʠʪʠʢʠ, ʥʦ ʠ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʠʣ, ʦʩʦʟʥʘʥʠʷ ʠ ʨʝʘ-

ʣʠʟʘʮʠʠ ʠʤʠ ʮʝʥʥʦʩʪʝʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʦʚʦʛʦ ʧʦʨʷʜʢʘ. ʆʩʦʙʫʶ 

ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʵʪʠʭ ʟʘʜʘʯ ʠʛʨʘʝʪ ʤʦʣʦ-

ʜʝʞʴ [2, C. 33-42]. 

ʄʦʣʦʜʝʞʴ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʠʨʫʶʱʝ-

ʛʦʩʷ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚʩʸ 

ʤʝʥʴʰʝ ʠʟʲʷʚʣʷʝʪ ʞʝʣʘʥʠʷ ʜʦʚʦʣʴʩʪʚʦ-

ʚʘʪʴʩʷ ʧʦʟʠʮʠʝʡ ʦʙʲʝʢʪʘ ʠʣʠ ʧʘʩʩʠʚʥʦʛʦ 

ʩʪʘʪʠʩʪʘ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪ-

ʚʘ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨʪʠʡ, ʠ ʚʩʸ ʙʦʣʝʝ ʘʢ-

ʪʠʚʥʦ ʟʘʷʚʣʷʝʪ ʦ ʧʨʝʪʝʥʟʠʷʭ ʥʘ ʩʚʦʶ ʧʦʣʠ-

ʪʠʯʝʩʢʫʶ ʩʫʙʴʝʢʪʥʦʩʪʴ. ʇʨʠʯʝʤ ʜʘʥʥʘʷ 

ʪʝʥʜʝʥʮʠʷ ʫʥʠʚʝʨʩʘʣʴʥʘ ʠ ʧʨʦʷʚʣʷʝʪʩʷ 

ʩʨʝʜʠ ʤʦʣʦʜʝʞʥʳʭ ʜʚʠʞʝʥʠʡ, ʧʦʟʠʮʠʦʥʠ-

ʨʫʶʱʠʭ ʩʝʙʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʢʪʨʘʭ ʧʦʣʠ-

ʪʠʯʝʩʢʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ: ʵʪʘʪʠʩʪʦʚ ʠ ʢʦʩ-

ʤʦʧʦʣʠʪʦʚ, ʫʤʝʨʝʥʥʳʭ ʮʝʥʪʨʠʩʪʦʚ ʠ ʨʘʜʠ-

ʢʘʣʦʚ, ʧʣʘʥʦʚʠʢʦʚ ʠ ʨʳʥʦʯʥʠʢʦʚ, ʣʠʙʝʨʘ-

ʣʦʚ ʠ ʥʘʮʠʦʥʘʣ-ʙʦʣʴʰʝʚʠʢʦʚ.  

ɺ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ 2019 ʛʦʜʘ çʎʝʥʪʨ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʅɸʅ ʂʈè 

ʧʨʦʚʝʣ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ ʤʦʣʦʜʝʞʥʳʭ ʜʚʠʞʝʥʠʡ, 

ʫʨʦʚʥʷ ʠʭ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʦʪʥʦʰʝʥʠʷ ʩ ʨʝʣʠʛʠʦʟʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʚ 

ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʳʤʠ ʨʝʣʠʛʠʦʟʥʳʤʠ ʛʨʫʧ-

ʧʘʤʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟ ʠʭ 
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ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ. 

 ʂʳʨʛʳʟʩʪʘʥ ʨʘʩʧʦʣʘʛʘʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʩʦʤʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʤʦʣʦʜʝʞʥʳʭ 

ʜʚʠʞʝʥʠʡ ʠ ʧʨʘʢʪʠʢ ʤʦʣʦʜʝʞʥʦʛʦ ʫʯʘʩʪʠʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʮʝʩʩʳ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʤʦʣʦʜʝʞʠ, ʩʫʪʠ ʝʝ ʠʥʠʮʠʘʪʠʚ, ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʠ ʧʨʘʢʪʠʢ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʨʘʟʨʦʟʥʝʥʥʦ, ʯʪʦ ʥʝ ʜʘʝʪ ʧʦʣʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʝʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʝʣ 

ʚ ʤʦʣʦʜʝʞʥʦʡ ʩʬʝʨʝ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʢʘʯʝ-

ʩʪʚʦ ʩʙʦʨʘ ʠ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʮʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 

ʯʪʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʤʦʣʦʜʝʞʴ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʤʦʨʬʥʦʡ ʤʘʩ-

ʩʳ, ʦʙʣʘʜʘʶʱʝʡ ʥʘʙʦʨʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʚʦʟʨʘʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʘʤʙʠʮʠʡ. ɺ ʩʫʭʦʤ ʦʩʪʘʪʢʝ, ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʚʦʧʨʦʩʦʚ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʨʘʟʚʠ-

ʪʠʷ ʤʦʣʦʜʝʞʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʙʦʣʴʰʝ ʥʘ 

ʦʧʘʩʝʥʠʷʭ ʧʝʨʝʜ ʩʠʣʦʡ, ʢʦʪʦʨʫʶ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʣʦʜʝʞʴ, ʥʝʞʝʣʠ ʥʘ 

ʩʪʨʝʤʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ-

ʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʩʦʮʠʘʣʴʥʦ-

ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ. ʉʨʝʜʠ ʧʨʘʚʠʪʝʣʴʩʪ-

ʚʝʥʥʳʭ ʬʫʥʢʮʠʦʥʝʨʦʚ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʣʠ-

ʜʝʨʦʚ, ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʦ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʤʦʣʦʜʝʞʴ, ʧʨʠ 

ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʪʝʯʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʟʥʘʯʠʤʫʶ ʜʝʩʪʘʙʠʣʠʟʘʮʠʶ 

ʠ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʩʠʪʫʘʮʠʠ ʚ ʩʬʝʨʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʫʯʘʩʪʠʷ [3, 

C. 13-21]. ɺ ʵʪʦʤ ʧʣʘʥʝ ʧʦʢʘʟʘʪʝʣʴʥʳ ʩʣʦ-

ʚʘ ʘʢʪʠʚʠʩʪʦʚ, ʚʳʩʢʘʟʘʥʥʳʝ ʠʤ ʥʘ ʦʜʥʦʤ 

ʠʟ ʤʠʪʠʥʛʦʚ ʅʘʨʦʜʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ 

ʜʚʠʞʝʥʠʷ: çɽʩʣʠ ʧʨʝʟʠʜʝʥʪ ʠ ʩʧʠʢʝʨ ʥʝ 

ʭʦʪʷʪ ʚʳʡʪʠ ʥʘ ʧʝʨʝʛʦʚʦʨʳ ʩ ʘʢʩʘʢʘʣʘʤʠ, 

ʪʦ ʤʳ ʧʨʠʚʝʜʝʤ ʥʘ ʤʠʪʠʥʛ ʤʦʣʦʜʝʞʴ. ʅʘ-

ʜʝʶʩʴ, ʚʣʘʩʪʠ ʧʦʥʠʤʘʶʪ, ʢ ʯʝʤʫ ʵʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠè. ʀʥʳʝ ʩʬʝʨʳ ʫʯʘʩʪʠʷ ʠ ʨʘʟʚʠ-

ʪʠʷ ʤʦʣʦʜʝʞʠ ʫʧʦʤʠʥʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʦʙʦʛʦ ʤʥʝʥʠʷ, ʢʘʢ ʝʱʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘ-

ʜʝʡʩʪʚʦʚʘʥʘ ʤʦʣʦʜʝʞʴ ʚ ʨʘʟʚʠʪʠʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ. ʇʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ, ʧʦʣʠʪʠʢʠ ʠ 

ʬʫʥʢʮʠʦʥʝʨʳ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ, ʫʚʝʨʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʤʦʣʦʜʝʞʴ ʷʚʣʷ-

ʝʪʩʷ ʜʝʟʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʠʣʦʡ, ʦʨʛʘʥʠʟʘ-

ʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʜʝʡʩʪʚʠʷʤʠ ʢʦʪʦʨʦʡ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʪʠʧʫ ʧʠʦʥʝʨʩʢʠʭ ʠ 

ʢʦʤʩʦʤʦʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɻʣʦʙʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʙʣʝʤʳ ʣʠ-

ʮʘʤʠ, ʧʨʠʟʚʘʥʥʳʤʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʤʦ-

ʣʦʜʝʞʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʤʦʣʦʜʝʞʥʫʶ ʧʦʣʠ-

ʪʠʢʫ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʤʦʣʦʜʝʞʴ ʚʦ 

ʤʥʦʛʦʤ ʩʪʘʥʦʚʠʪʩʷ ʫʜʘʨʥʦʡ ʩʠʣʦʡ ʚ ʩʦʮʠ-

ʘʣʴʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʚʩʧʣʝʩʢʘʭ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʠʟʫʯʝʥʠʝ ʤʦʣʦʜʝʞʥʳʭ ʧʣʦʱʘʜʦʢ 

ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʨʛʘʥʠʟʘ-

ʮʠʷ ʤʦʣʦʜʝʞʠ ʫʞʝ ʧʨʦʠʟʦʰʣʘ, ʥʦ, ʙʝʟ ʫʯʘ-

ʩʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. ʄʦʣʦʜʝʞʴ ʦʨʛʘʥʠʟʦʚʘ-

ʣʘʩʴ ʚ ʨʘʤʢʘʭ ʧʦʥʷʪʠʷ ʤʥʦʛʦʦʙʨʘʟʠʷ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʜʝʤʦʢʨʘʪʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʂʳʨʛʳʟʩʪʘʥʝ (ʘ ʪʘʢʞʝ 

ʠʥʜʠʢʘʪʦʨʦʤ ʪʦʛʦ, ʯʪʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦ-

ʠʩʭʦʜʷʪ, ʠ ʦʥʠ ʘʢʪʠʚʥʳ). ʇʦ ʜʘʥʥʳʤ ʤʠ-

ʥʠʩʪʝʨʩʪʚʘ ʶʩʪʠʮʠʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙ-

ʣʠʢʠ, ʚ ʩʪʨʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 478 ʤʦ-

ʣʦʜʝʞʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʕʪʘ ʮʠʬʨʘ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʨʝʘʣʴʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʥʝʬʦʨ-

ʤʘʣʴʥʳʤ ʤʦʣʦʜʝʞʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ 

ʜʚʠʞʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʘʢ-

ʪʠʚʥʳ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʥʬʦʨʤʘʮʠ-

ʦʥʥʦʝ ʧʦʣʝ ʦ ʤʦʣʦʜʝʞʥʳʭ ʜʚʠʞʝʥʠʷʭ ʜʦʩ-

ʪʘʪʦʯʥʦ ʩʢʫʜʥʦʝ ʠ ʟʘʯʘʩʪʫʶ ʚʦʦʙʱʝ ʥʝ ʩʦ-

ʜʝʨʞʠʪ ʢʘʢʫʶ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʤʦʣʦʜʝʞʠ, ʝʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʜʚʠʞʝʥʠʶ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʟʘ 6 ʤʝʩʷʮʝʚ 2019 ʛʦʜʘ, ʪʦʣʴʢʦ ʢʘʞʜʦʝ 12 

ʩʦʦʙʱʝʥʠʝ ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʥʠʝ ʥʘ ʢʦʥʢʨʝʪ-

ʥʦʝ ʤʦʣʦʜʝʞʥʦʝ ʜʚʠʞʝʥʠʝ ʠʣʠ ʦʨʛʘʥʠʟʘ-

ʮʠʶ, ʚ ʦʩʪʘʣʴʥʳʭ ʩʦʦʙʱʝʥʠʷʭ, ʥʦʚʦʩʪʴ 

ʠʣʠ ʧʨʦʛʨʘʤʤʘ ʦʙʩʫʞʜʘʝʪʩʷ çʚ ʦʙʱʝʤè, 

ʠʩʭʦʜʷ ʠʟ ʵʢʩʧʝʨʪʥʳʭ ʠʣʠ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʪʝʟʠʩʦʚ. ɺ ʩʦʦʙʱʝʥʠʷʭ ʥʝʛʘ-

ʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʚʝʩʪʚʫʶʱʠʭ ʦ ʧʨʦ-

ʪʝʩʪʘʭ, ʤʠʪʠʥʛʘʭ ʠ ʘʢʮʠʷʭ ʧʨʦʪʝʩʪʘ, ʧʦʜ-

ʞʦʛʘʭ, ʩʪʳʯʢʘʭ ʥʘ ʨʝʣʠʛʠʦʟʥʦʡ ʧʦʯʚʝ, ʥʘ-

ʧʨʦʪʠʚ, ʯʝʪʢʦ ʫʢʘʟʳʚʘʝʪʩʷ ʘʚʪʦʨʩʪʚʦ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʥʢʨʝʪʥʦ ʧʦʷʩʥʷʝʪʩʷ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʝ ʠ ʧʦʟʠʮʠʷ (ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ï 

ʩʪʨʫʢʪʫʨʘ) ʦʨʛʘʥʠʟʫʶʱʠʭ ʠ ʫʯʘʩʪʚʫʶʱʠʭ 

ʤʦʣʦʜʝʞʥʳʭ ʜʚʠʞʝʥʠʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʤʦʣʦʜʝʞʴ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʦʙ-

ʱʝʩʪʚʦʤ ʢʘʢ ʫʛʨʦʟʘ, ʘ ʥʝ ʢʘʢ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʛʨʫʧʧʘ [4, C. 20-25]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʜʚʠʞʝʥʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʦʣʦʜʝʞʠ, ʬʘʢ-
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ʪʠʯʝʩʢʠ ʥʝʟʘʥʷʪʦʡ ʥʠ ʚ ʢʘʢʦʡ ʩʬʝʨʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʤʦʣʦʜʝʞʠ, ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦ. ʆʙ-

ʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʨʛʠʥʘʣʴʥʦʡ ʤʦʣʦʜʝʞʠ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 2% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʚ ʩʪʨʘʥʝ. ʉʦʛʣʘʩʥʦ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʦ ʩʦʩʪʦʷʥʠʠ 

ʤʦʣʦʜʝʞʠ ʠ ʤʦʣʦʜʝʞʥʦʡ ʧʦʣʠʪʠʢʠ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʄʦʣʦʜʝʞʴ ʧʨʠʟʥʘʝʪʩʷ ʤʘʨʛʠʥʘʣʠʟʠ-

ʨʦʚʘʥʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʩʪʚʘ. ʇʦʜ ʤʘʨʛʠʥʘ-

ʣʠʟʘʮʠʝʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ, ʪʘʢʠʤ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʝ ʨʝʩʫʨʩʳ. ʆʙʱʝʩʪʚʫ ʙʦʣʴʰʝ ʟʘʤʝʪʥʘ 

ʯʘʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʤʦʣʦʜʝʞʠ, ʤʦʣʦʜʝʞʴ, ʫʯʘʩʪʚʫʶʱʘʷ ʚ ʧʦ-

ʣʠʪʠʢʝ ʠ ʢʨʠʤʠʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʤʦʣʦʜʝʞʴ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʢʦʥʬʣʠʢʪʦʚ. ʄʦʣʦʜʝʞʴ ʧʨʠ-

ʟʥʘʝʪʩʷ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʥʦʩʠʪʝʣʝʤ ʪʨʘ-

ʜʠʮʠʦʥʘʣʠʩʪʩʢʠʭ, ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʭ 

ʥʘʩʪʨʦʝʥʠʡ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʪʷʞʝʣʳʤ ʩʦʮʠʘʣʴʥʦ-

ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʧʦʣʠ-

ʪʠʯʝʩʢʠʤ ʥʘʩʣʝʜʠʝʤ ʉʉʉʈ. 

2. ʆʙʱʝʩʪʚʦ ʠʩʧʳʪʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʦʧʘʩʝʥʠʷ ʧʝʨʝʜ ʨʝʣʠʛʠʦʟʥʦʡ ʠʩʣʘʤʩʢʦʡ 

ʤʦʣʦʜʝʞʴʶ. ʆʙʱʝʩʪʚʦ ʥʝ ʚʠʜʠʪ ʫʛʨʦʟʳ ʦʪ 

ʤʦʣʦʜʝʞʠ, ʚʦʚʣʝʯʝʥʥʦʡ ʚ ʧʨʦʪʝʩʪʘʥʪʩʢʠʝ 

ʜʚʠʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʣʠʛʠʦʟʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʡ. ʄʦʣʦʜʝʞʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʠʟʥʘʝʪʩʷ 

ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʚ ʩʠʣʫ ʦʪʩʫʪʩʪʚʠʷ ʩʠʩʪʝʤ-

ʥʦʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ, ʠʥʜʠʢʘʪʦʨʦʚ ʵʬ-

ʬʝʢʪʘ ʠ ʙʶʜʞʝʪʘ ʥʘ ʝʝ ʨʝʘʣʠʟʘʮʠʶ. ʅʫʞʥʦ 

ʚʳʩʪʨʦʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʤʦʣʦʜʸʞʥʫʶ ʧʦ-

ʣʠʪʠʢʫ ʚ ʩʪʨʘʥʝ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʣʘ ʙʳ ʩʦ-

ʚʨʝʤʝʥʥʳʤ ʚʳʟʦʚʘʤ ʚʨʝʤʝʥʠ. 
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Abstract. The article deeply analyzes the work of state bodies of the Kyrgyz Republic in the 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʘ ʩʘʭʘʨʥʦʡ ʢʫʢʫ-

ʨʫʟʳ ʢ. 1468 ʧʦʣʫʯʝʥʥʦʛʦ ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʢ. 17 (ɸʣʪʘʡʩʢʠʡ 

ʢʨʘʡ) ʠ ʢ. 22 (ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ɼʘʥʘ ʝʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʙʨʘʟʝʮ 1468 ʧʝʨʝʜʘʥ ʥʘ ʠʩʧʳʪʘʥʠʝ ʚ ɻʉʀ 

ʢʘʢ ʥʦʚʳʡ ʩʦʨʪ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʂʘʩʢʘʜ ʩ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʧʦʯʘʪʢʦʚ ʚ 

ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʜʣʷ ʫʩʣʦʚʠʡ ʉʠʙʠʨʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʝʮ, ʩʘʭʘʨʥʘʷ ʢʫʢʫʨʫʟʘ, ʧʦʯʘʪʦʢ, ʩʦʨʪ, ʩʝʣʝʢʮʠʷ. 

 

ʂʫʢʫʨʫʟʘ ï ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦ-

ʫʨʦʞʘʡʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʦʚʦʤ ʟʝʤʣʝʜʝ-

ʣʠʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʢʘʢ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫ-

ʨʘ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʉʠʙʠʨʠ ʚʦʟʨʦʩ 

ʠʥʪʝʨʝʩ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʵʪʦʡ ʢʫʣʴʪʫʨʝ. 

ʎʝʥʥʦʩʪʴ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʚ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʩʣʦʞʥʦʡ ʘʛʨʦʪʝʭʥʠʢʝ 

ʵʪʘ ʢʫʣʴʪʫʨʘ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʘʪ-

ʢʦʚ [2]. ɼʣʷ ʩʠʙʠʨʩʢʠʭ ʫʩʣʦʚʠʡ ʦʩʦʙʝʥʥʦ 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘ-

ʛʘʶʱʘʷ ʨʦʣʴ ʨʘʥʥʝʩʧʝʣʦʛʦ ʩʦʨʪʘ ʚ ʧʦʚʳ-

ʰʝʥʠʠ ʚʝʣʠʯʠʥʳ ʠ ʢʘʯʝʩʪʚʝ ʫʨʦʞʘʷ. ʉʦʨ-

ʪʠʤʝʥʪ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ ʜʣʷ ʉʠʙʠʨʠ ʥʝ 

ʚʝʣʠʢ ʠ ʪʨʝʙʫʝʪ ʧʦʧʦʣʥʝʥʠʷ ʜʣʷ ʙʦʣʝʝ 

ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ 

ʩʧʨʦʩʘ [3]. 

ʉ ʫʯʝʪʦʤ ʮʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʳ, ʟʥʘʯʝʥʠʷ 

ʝʝ ʚ ʧʠʪʘʥʠʠ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʚʦʟʨʦʩ-

ʰʝʛʦ ʩʧʨʦʩʘ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦ-

ʪʳ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʩʦʨʪʘ ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫ-

ʟʳ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʧʦʯʘʪʢʦʚ ʚ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʡ ʫʨʦʞʘʡʥʦ-

ʩʪʴʶ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʢ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ [4]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʦʟ-

ʜʘʥʠʝ ʥʦʚʦʛʦ ʩʦʨʪʘ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʧʦʯʘʪʢʦʚ ʜʣʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: 

ï ʩʦʟʜʘʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʠ; 

ï ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʜʣʷ ʚʢʣʶʯʝʥʠʝ ʚ ʩʝ-

ʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ; 

ï ʧʨʦʚʝʜʝʥʠʝ ʩʢʨʝʱʠʚʘʥʠʡ; 

ï ʦʮʝʥʢʘ ʧʦ ʧʦʪʦʤʩʪʚʫ ʣʫʯʰʠʭ ʦʙʨʘʟ-

ʮʦʚ; 

ï ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʝʨʥʘ ʚ ʤʦʣʦʯ-

ʥʦ-ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ; 

ï ʜʝʛʫʩʪʘʮʠʷ ʦʪʚʘʨʥʳʭ ʧʦʯʘʪʢʦʚ. 

ʋʩʣʦʚʠʷ, ʤʝʪʦʜʠʢʘ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʦ-

ʣʷʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʦʚʦʱʥʦʡ ʦʧʳʪʥʦʡ 

ʩʪʘʥʮʠʠ ï ʬʠʣʠʘʣʘʌɻɹʅʋ ʌʅʎʆ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʡ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ (ʛ. ɹʘʨʥʘʫʣ). 

ʆʧʳʪʥʳʝ ʫʯʘʩʪʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚʥʝ ʩʝʚʦ-

ʦʙʦʨʦʪʘ, ʙʝʟ ʦʨʦʰʝʥʠʷ. ɸʛʨʦʪʝʭʥʠʢʘ ʦʙ-

ʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʢʫʣʴʪʫʨʳ. ʇʦʩʝʚ ʚ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʝ ʤʘʷ, 60 ʪʳʩ. ʰʪ./ʛʘ. 

ʄʝʪʦʜʠʢʠ ʟʘʢʣʘʜʢʠ ʦʧʳʪʦʚ ʠ ʧʨʦʚʝʜʝ-

ʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʱʝʧʨʠʥʷʪʳʝ ʚ ʩʝʣʝʢ-

ʮʠʠ ʠ ʦʚʦʱʝʚʦʜʩʪʚʝ [5,6,7]. ɺ ʢʘʯʝʩʪʚʝ 

ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʪ ʉʘʨʘʪʦʚʩʢʘʷ 

ʩʘʭʘʨʥʘʷ. 

ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ 

ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʠ ʩʝʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ 

ʩʘʭʘʨʥʦʡ ʢʫʢʫʨʫʟʳ. 

ʇʨʠ ʦʮʝʥʢʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠ-

ʟʥʘʢʦʚ ʦʙʨʘʟʮʦʚ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʨʘʥʥʝʩʧʝʣʦʩʪʴ, 

ʨʘʟʤʝʨ ʟʝʨʥʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʘʪʢʦʚ ʥʘ ʨʘʩ-

ʪʝʥʠʠ, ʤʘʩʩʫ ʧʦʯʘʪʢʘ ʚ ʤʦʣʦʯʥʦ-ʚʦʩʢʦʚʦʡ 

ʩʧʝʣʦʩʪʠ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝ-

ʩʪʚʘ ʟʝʨʥʘ, ʦʢʨʘʩʢʫ ʪʳʯʠʥʦʯʥʳʭ ʥʠʪʝʡ, 

ʟʘʚʷʟʳʚʘʝʤʦʩʪʴ ʠ ʚʳʭʦʜ ʟʝʨʥʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʠ, ʛʜʝ ʧʦʣʥʦʝ ʩʦʟʨʝ-

ʚʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʨʘʥʥʝʩʧʝʣʳʭ 

ʩʦʨʪʦʚ ʢʫʢʫʨʫʟʳ, ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʧʦ-

ʢʘʟʘʪʝʣʝʤ ʩʢʦʨʦʩʧʝʣʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʨʦʢ 

ʧʦʷʚʣʝʥʠʷ ʤʝʪʝʣʦʢ [1]. ʉʢʦʨʦʩʧʝʣʦʩʪʴ ʩʝ-
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ʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʦʪ ʚʩʭʦʜʦʚ ʜʦ 

ʧʦʷʚʣʝʥʠʷ ʤʝʪʝʣʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʝʡ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʝʣʝʢʮʠʠ, 

ʦʪʦʙʨʘʣʠ ʦʙʨʘʟʮʳ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʦ ʨʷʜʫ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ɺ 1999 ʛʦʜʫ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʠʟ 

ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʜʝʣʠʣʠ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʡ ʦʙʨʘʟʝʮ ˉ ʢʘʪ. 1468, ʧʦʣʫ-

ʯʝʥʥʳʡ ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʢʦʣ-

ʣʝʢʮʠʠ ˉ ʢʘʪ. 17 (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ) ʠ ˉ 

ʢʘʪ. 22 (ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ɺ ʩʪʘʥʮʠʦʥ-

ʥʦʤ ʩʦʨʪʦʠʩʧʳʪʘʥʠʠ ʦʙʨʘʟʝʮ ˉ ʢʘʪ. 1468 

ʥʘʭʦʜʠʣʩʷ ʚ 2017-2019 ʛʦʜʘʭ. ʇʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʘ ʦʪ ʚʭʦʜʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʤʝʪʝʣʦʢ ʫ ʥʦʚʦʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 36 ʜʦ 

43 ʩʫʪʦʢ ʠ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʧʦʯʘʪʢʦʚ ï 93-114 ʩʫ-

ʪʦʢ. ʉʦʨʪ ʩʨʝʜʥʝʩʧʝʣʳʡ. ʈʘʩʪʝʥʠʷ ʥʦʚʦʛʦ 

ʩʦʨʪʘ ʚʳʨʦʚʥʝʥʥʳʝ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ. 

 

ʊʘʙʣʠʮʘ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢ. 1468 ï ʥʦʚʦʛʦ ʩʦʨʪʘ ʂʘʩʢʘʜ (ʩʨʝʜʥʝʝ ʟʘ 

2017-2019 ʛʛ.) 

ʅʘʟʚʘʥʠʝ 

ʇʝʨʠʦʜ ʦʪ ʤʘʩʩʦ-

ʚʳʭ ʚʩʭʦʜʦʚ ʜʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʩʧʝʣʦ-

ʩʪʠ, ʩʫʪʦʢ 

ɺʳʩʦʪʘ ʨʘʩ-

ʪʝʥʠʷ, ʩʤ 

ʏʠʩʣʦ ʣʠ-

ʩʪʴʝʚ ʥʘ 

ʛʣʘʚʥʦʤ 

ʩʪʝʙʣʝ, ʰʪ. 

ʏʠʩʣʦ ʧʦ-

ʯʘʪʢʦʚ ʥʘ 

ʛʣʘʚʥʦʤ 

ʩʪʝʙʣʝ, ʰʪ. 

ʇʦʯʘʪʦʢ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ (ʩʫʭʦʡ) 

ʤʘʩʩʘ ʧʦ-

ʯʘʪʢʘ, ʛ 

ʯʠʩʣʦ 

ʨʷʜʦʚ 

ʟʝʨʝʥ, ʰʪ. 

ʚʳʭʦʜ 

ʟʝʨʥʘ, % 

ʉʘʨʘʪʦʚʩʢʘʷ 

ʘʭʘʨʥʘʷ, ʩʪʘʥ-

ʜʘʨʪ 

100 254 10 1,8 85 10-14 80 

ʢ. 1468 ʥʦʚʳʡ 

ʩʦʨʪ ʂʘʩʢʘʜ 
95 209 10 1,9 93 16-21 80 

 

ʈʘʩʪʝʥʠʷ ʚʳʩʦʢʠʝ 180-220 ʩʤ, ʚʳʩʦʪʘ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʝʨʚʦʛʦ ʧʦʯʘʪʢʘ 60 ʩʤ. ɺ 

ʩʨʝʜʥʝʤ ʥʘ ʨʘʩʪʝʥʠʠ ʦʙʨʘʟʫʝʪʩʷ 1,9 ʰʪ. 

ʧʦʯʘʪʢʦʚ. ʋʨʦʞʘʡʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ 

ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 20,6 ʪ/ʛʘ. ʉʦʨʪ ʦʪʣʠʯʘʝʪʩʷ 

ʢʨʫʧʥʳʤʠ ʧʦʯʘʪʢʘʤʠ ʤʘʩʩʦʡ ʜʦ 350 ʛ, 

ʨʘʟʤʝʨʦʤ 15-17ʭ5 ʩʤ, ʩ ʯʠʩʣʦʤ ʨʷʜʦʚ ʟʝʨʝʥ 

16-19. ɿʝʨʥʦ ʫʜʣʠʥʝʥʥʦʡ ʬʦʨʤʳ, ʯʪʦ ʦʩʦ-

ʙʝʥʥʦ ʮʝʥʠʪʩʷ ʧʦʪʨʝʙʠʪʝʣʝʤ ʧʨʠ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʠ ʛʘʨʥʠʨʦʚ ʠʟ ʦʪʚʘʨʥʦʛʦ ʟʝʨʥʘ ʠ 

ʧʨʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ. ɿʝʨʥʦ ʚ ʤʦʣʦʯʥʦ-

ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʚʳʩʦʢʠʭ ʚʢʫʩʦʚʳʭ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ: ʩʦʜʝʨʞʠʪ 2,1-

3,8% ʩʘʭʘʨʦʚ, 11-16ʤʛ% ʚʠʪʘʤʠʥʘ ʉ, ʜʝʛʫ-

ʩʪʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ï 4,9 ʙʘʣʣʦʚ. 

ʅʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ ʬʦʥʝ 

ʧʦʨʘʞʝʥʠʷ ʙʦʣʝʟʥʷʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʶʞʥʳʤ 

ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʦʤ) ʥʝ ʦʪʤʝʯʝʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘ-

ʥʠʡ ʩʜʝʣʘʥʦ ʦʧʠʩʘʥʠʝ ʦʙʨʘʟʮʘ ʢ. 1468 ʠ 

ʢʘʢ ʥʦʚʳʡ ʩʦʨʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʂʘʩʢʘʜ ʧʝ-

ʨʝʜʘʥ ʥʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʠʩʧʳʪʘʥʠʝ. 

 

 
ʈʠʩʫʥʦʢ. ʇʦʯʘʪʢʠ ʥʦʚʦʛʦ ʩʦʨʪʘ ʦʚʦʱʥʦʡ ʢʫʢʫʨʫʟʳ ʂʘʩʢʘʜ 

 

ʅʦʚʳʡ ʩʦʨʪ ʂʘʩʢʘʜ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ 

ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ 

ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʘʡʦʥʠʨʦʚʘʥʥʳʤ ʩʦʨʪʘʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʦʨʪʦʚ, 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʛʨʫʧʧʘʤ ʩʧʝʣʦʩʪʠ, ʤʦʞʥʦ 

ʩʦʟʜʘʪʴ ʢʦʥʚʝʡʝʨ ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʯʘʪʢʦʚ, 

ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ ʠ ʜʦ ʢʦʥ-

ʮʘ ʩʝʥʪʷʙʨʷ-ʥʘʯʘʣʘ ʦʢʪʷʙʨʷ. 
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Abstract. The article presents the results of testing a sample of sugar corn K. 1468 obtained 

by crossing collection samples K. 17 (Altai territory) and K. 22 (Rostov region). Its morphologi-

cal and biological characteristics are given. As a result of breeding work, sample 1468 was 

transferred to the test in the GSI as a new variety of sugar maize Cascade with high quality of 

ears in milk-wax ripeness for the conditions of Siberia. 

Keywords: sample, sweetcorn, ear, variety, selection. 
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ɺʃʀʗʅʀɽ ɻʋʄʀʅʆɺʓʍ ʀ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ ʅɸ  

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɸʄɸʈɸʅʊɸ ɺ ʋʉʃʆɺʀʗʍ ʉʈɽɼʅɽɻʆ ʇʆɺʆʃɾʔʗ 

 

ɽ.ɸ. ɸʪʘʢʦʚʘ, ʤʣ. ʥʘʫʯ. ʩʦʪʨ. 

ɸ.ɺ. ʂʘʟʘʨʠʥʘ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʇʦʚʦʣʞʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠʤ. 

ʇ.ʅ. ʂʦʥʩʪʘʥʪʠʥʦʚʘ ï ʬʠʣʠʘʣ ʉʘʤʅʎ ʈɸʅ  

(ʈʦʩʩʠʷ, ʛ. ʂʠʥʝʣʴ) 

 

DOI: 10.24411/2500-1000-2019-11879 

 

ɸʥʥʦʪʘʮʠʷ. ɸʤʘʨʘʥʪ (Amaranthus L.) ï ʢʫʣʴʪʫʨʘ, ʢʦʪʦʨʘʷ ʩʝʛʦʜʥʷ ʩʧʦʩʦʙʥʘ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʜʝʣ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʝ. ɸʤʘʨʘʥʪ ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʪʨʘʜʠ-

ʮʠʦʥʥʳʝ ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʦ ʩʙʦʨʫ ʙʝʣʢʘ, ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩ ʝʜʠʥʠʮʳ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ. ɺ 2017-2018 ʛʛ. ʚ ʇʦʚʦʣʞʩʢʦʤ 

ʅʀʀʉʉ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʧʳʪʳ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ ʛʫʤʘʪ ɹʘʣʘʥʩ ʥʘ ʨʦʩʪ, ʨʘʟ-

ʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʤʘʨʘʥʪʘ ʥʘ ʬʦʥʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʦʜʢʦʨʤʢʠ ʨʘʩʪʝʥʠʡ ʘʤʘʨʘʥʪʘ 

ʚ ʬʘʟʫ ʚʳʤʝʪʳʚʘʥʠʷ ʛʫʤʠʥʦʚʳʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʩʫʣʴʬʘʪ 

ʘʤʤʦʥʠʷ (120 ʢʛ/ʛʘ) ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 17,8%. ʇʨʝ-

ʧʘʨʘʪ ʛʫʤʘʪ ɹʘʣʘʥʩ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʥʝʩʝʥʠʠ ʩ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʩʫʣʴʬʘʪ ʘʤ-

ʤʦʥʠʷ ʦʙʝʩʧʝʯʠʣ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʩʝʤʷʥ 33,1%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʘʨʘʥʪ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʛʫʤʠʥʦʚʳʝ ʧʨʝ-

ʧʘʨʘʪʳ, ʩʝʤʝʥʘ. 

 

ɸʤʘʨʘʥʪ (Amaranthus L.) ï ʢʫʣʴʪʫʨʘ, 

ʢʦʪʦʨʘʷ ʩʝʛʦʜʥʷ ʩʧʦʩʦʙʥʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʜʝʣ ʚ ʢʦʨʤʦʧʨʦʠʟʚʦʜ-

ʩʪʚʝ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʚʳ-

ʩʦʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ ï ʤʦʞʝʪ ʚʦʟʜʝʣʳʚʘʪʴ-

ʩʷ ʥʘ ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʚʦ ʚʩʝʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ, ʥʝ ʪʨʝʙʦʚʘʪʝ-

ʣʝʥ ʢ ʧʦʯʚʘʤ ʠ ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʚʳʨʘʱʠ-

ʚʘʪʴʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ. ʀʥʪʝʥʩʠʚʥʦ ʥʘʨʘ-

ʱʠʚʘʝʪ ʟʝʣʝʥʫʶ ʤʘʩʩʫ. ɺʳʜʝʨʞʠʚʘʝʪ 

ʦʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ. ɸʤʘʨʘʥʪ ʫʩʪʦʡʯʠʚ ʢ 

ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʦʥ ʩʧʦʩʦʙʝʥ 

ʚʝʩʪʠ ʬʦʪʦʩʠʥʪʝʟ ʧʨʠ +40
ʦ 
ʉ. ʆʪʩʫʪʩʪʚʠʝ 

çʧʦʣʫʜʝʥʥʦʡ ʜʝʧʨʝʩʩʠʠè ʧʦʟʚʦʣʷʝʪ ʘʤʘ-

ʨʘʥʪʫ ʚʳʠʛʨʳʚʘʪʴ ʫ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʨʤʦ-

ʚʳʭ ʨʘʩʪʝʥʠʡ [1]. 

ɸʤʘʨʘʥʪ ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʪʨʘʜʠʮʠʦʥ-

ʥʳʝ ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʧʦ 

ʩʙʦʨʫ ʙʝʣʢʘ, ʘʤʠʥʦʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʩ ʝʜʠʥʠʮʳ ʧʦ-

ʩʝʚʥʦʡ ʧʣʦʱʘʜʠ. ɺʦ ʚʩʝʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʦʝʜʠʥʝ-

ʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʙʦʛʘʪʝʡʰʝʤʫ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʤʫ ʩʦʩʪʘʚʫ ʘʤʘʨʘʥʪ ʠ ʧʨʦʜʫʢʪʳ ʝʛʦ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ [2]. ɺ ʧʨʘʢʪʠʢʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ  

ʧʦʚʳʰʘʶʪ ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʚʩʭʦ-

ʞʝʩʪʴ ʩʝʤʷʥ, ʩʪʠʤʫʣʠʨʫʶʪ ʫʛʣʝʚʦʜʥʳʡ ʠ 

ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʬʦʪʦʩʠʥʪʝʟ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʭʣʦʨʦʬʠʣʣʘ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʪʠʤʫʣʠʨʫʶʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʠʪʘʤʠʥʦʚ ʠ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʚʳʰʘʶʪ ʫʩ-

ʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʧʨʠʨʦʜʥʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, 

ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, ʫʣʫʯʰʘʶʪ ʨʘʟʚʠ-

ʪʠʝ ʨʘʩʪʝʥʠʡ, ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʚʳʰʘ-

ʶʪ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢ-

ʮʠʠ [3, 4, 5]. ʇʦʜ ʚʣʠʷʥʠʝʤ ʛʫʤʠʥʦʚʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦ-

ʨʦʜʠʷ ʧʦʯʚʳ ʟʘ ʩʯʝʪ ʩʘʤʠʭ ʛʫʤʠʥʦʚʳʭ ʚʝ-

ʱʝʩʪʚ ʠ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʙʣʘʛʦ-

ʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʯʚʝʥʥʫʶ ʤʠʢʨʦ-

ʬʣʦʨʫ [6, 7]. 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʜʝʡʩʪʚʠʷ 

ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʦʩʦʙʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʚʳʩʦʢʠʝ ʠ ʥʠʟ-
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ʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʝʜʦʩʪʘʪʦʢ ʠʣʠ ʠʟʙʳʪʦʢ 

ʚʣʘʛʠ, ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʝʩʪʠʮʠʜʦʚ). 

ɺʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʝʤʦʚ 

ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʫʤʠʥʦʚʳʭ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝ-

ʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ 

ʧʨʝʧʘʨʘʪʘ ʛʫʤʘʪ ɹʘʣʘʥʩ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ 

ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʤʘʨʘʥʪʘ ʥʘ ʬʦʥʝ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʋʩʣʦʚʠʷ, ʤʝʪʦʜʳ, ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ. ʆʧʳʪʳ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ 2017-2018 

ʛʦʜʫ ʥʘ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʦʤ ʩʝ-

ʚʦʦʙʦʨʦʪʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʪʨʦʜʫʢʮʠʠ, ʩʝ-

ʣʝʢʮʠʠ ʢʦʨʤʦʚʳʭ ʠ ʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ 

ʇʦʚʦʣʞʩʢʦʛʦ ʅʀʀʉʉ. ʇʦʚʪʦʨʥʦʩʪʴ ʯʝʪʳ-

ʨʝʭʢʨʘʪʥʘʷ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ 10 ʤ
2
, ʫʯʝʪ-

ʥʘʷ ʧʣʦʱʘʜʴ 5 ʤ
2
. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʠʧʠʯʥʳʤ ʩʨʝʜʥʝʛʫʤʫʩʥʳʤ 

ʯʝʨʥʦʟʝʤʦʤ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʣʝʛʢʦ-

ʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʘʟʦʪʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 

11,6 ʤʛ, ʧʦʜʚʠʞʥʦʛʦ ʬʦʩʬʦʨʘ ï 15,8 ʤʛ ʠ 

ʢʘʣʠʷ ï 14,5 ʤʛ ʥʘ 100 ʛ ʧʦʯʚʳ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣ ʩʦʨʪ ʘʤʘʨʘʥʪʘ ʂʠʥʝʩ 

ʩʝʣʝʢʮʠʠ ʇʦʚʦʣʞʩʢʦʛʦ ʅʀʀʉʉ.  

ʉʦʨʪ ʘʤʘʨʘʥʪʘ ʂʠʥʝʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʟʝʨʥʦ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ 86-90 ʩʫʪʦʢ. ʆʪʣʠʯʘʝʪʩʷ ʠʥʪʝʥʩʠʚ-

ʥʳʤ ʨʦʩʪʦʤ, ʚʳʩʦʢʠʡ ʟʘʩʫʭʦ- ʠ ʩʦʣʝʫʩʪʦʡ-

ʯʠʚʦʩʪʴʶ. ʉʝʤʝʥʘ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ 17-20%, ʤʘʩʣʘ 

8-10%. 

ɸʛʨʦʪʝʭʥʠʢʘ ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʟʦʥʳ. 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʯʝʨʥʳʡ ʧʘʨ. ʇʦʩʝʚ 

ʦʧʳʪʥʳʭ ʜʝʣʷʥʦʢ ʧʨʦʚʦʜʠʣʩʷ ʩʝʣʝʢʮʠʦʥ-

ʥʦʡ ʩʝʷʣʢʦʡ ʉʅ-10ʎ ʰʠʨʦʢʦʨʷʜʥʳʤ ʩʧʦ-

ʩʦʙʦʤ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 45 ʩʤ, ʥʦʨʤʘ ʚʳʩʝʚʘ 

950 ʪʳʩ./ʛʘ. 

ɼʦʟʳ ʠ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠ-

ʢʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ: 

1. ʂʦʥʪʨʦʣʴ. ɹʝʟ ʫʜʦʙʨʝʥʠʡ. 

2. ʉʫʣʴʬʘʪ ʘʤʤʦʥʠʷ. ɺʥʝʩʝʥʠʝ ʚ ʧʦʜ-

ʢʦʨʤʢʫ ʚ ʬʘʟʝ ʚʳʤʝʪʳʚʘʥʠʷ, ʨʘʩʭʦʜ ʘʛʨʦ-

ʭʠʤʠʢʘʪʘ ï 120 ʢʛ/ʛʘ. 

3. ʉʫʣʴʬʘʪ ʘʤʤʦʥʠʷ + ʛʫʤʘʪ ɹʘʣʘʥʩ. 

ɺʥʝʩʝʥʠʝ ʚ ʧʦʜʢʦʨʤʢʫ ʚ ʬʘʟʝ ʚʳʤʝʪʳʚʘ-

ʥʠʷ, ʩʫʣʴʬʘʪ ʘʤʤʦʥʠʷ ʨʘʩʭʦʜ 120 ʢʛ/ʛʘ, 

ʛʫʤʘʪ ɹʘʣʘʥʩ ï 400 ʢʛ/ʛʘ. 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʥʝʦʙ-

ʭʦʜʠʤʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ, ʫʯʝʪʘʤʠ ʠ ʘʥʘ-

ʣʠʟʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘ-

ʟʘʥʠʷʤʠ [8, 9, 10]. 

ɺ 2017 ʛʦʜʫ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʥʘʯʘʣʘ 

ʚʝʛʝʪʘʮʠʠ (ʤʘʡ-ʠʶʥʴ) ʘʤʘʨʘʥʪʘ ʩʦʚʧʘʣʠ ʩ 

ʦʙʠʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʥʠʟʢʦʡ ʩʨʝʜʥʝʩʫ-

ʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ, ʯʪʦ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ɺ 

ʠʶʣʝ ï ʘʚʛʫʩʪʝ ʦʩʘʜʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟ-

ʜʫʭʘ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ.  

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2018 ʛʦʜʘ ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʜʝʬʠʮʠʪʦʤ ʦʩʘʜʢʦʚ ʥʘ ʬʦ-

ʥʝ ʧʦʚʳʰʝʥʥʳʭ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ 

ʤʘʝ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝ-

ʥʠʡ ʥʘ 2,6
ʦ
ʉ, ʧʨʠ ʵʪʦʤ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ 

20,2 ʤʤ, ʯʪʦ ʤʝʥʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ 

ʥʦʨʤʳ ʥʘ 12,8 ʤʤ. ʀʶʥʴ ʙʳʣ ʟʘʩʫʰʣʠʚʳʤ, 

ʥʝʜʦʙʦʨ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣ 20,3 ʤʤ. ɿʘʩʫʭʘ 

ʤʘʷ ï ʠʶʥʷ ʩʤʝʥʠʣʘʩʴ ʦʙʠʣʴʥʳʤʠ ʜʦʞʜʷ-

ʤʠ ʠʶʣʷ, ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ 155% ʦʪ ʤʝʩʷʯ-

ʥʦʡ ʥʦʨʤʳ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʨʝʚʳʩʠʣʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʥʘ 

3,1
ʦ
ʉ. ɸʚʛʫʩʪ ʙʳʣ ʪʝʧʣʳʤ ʠ ʩʫʭʠʤ, ʩʨʝʜ-

ʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʨʝʚʳʰʘʣʘ ʩʨʝʜ-

ʥʝʤʥʦʛʦʣʝʪʥʠʝ ʥʘ 1,3
ʦ
ʉ, ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ 

ʩʦʩʪʘʚʠʣ 30,9 ʤʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʛʦʜʳ 

ʠʟʫʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣ 

86-90 ʩʫʪʦʢ. ɺʘʨʠʘʥʪ ʩ ʩʦʚʤʝʩʪʥʳʤ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʛʫʤʠʥʦʚʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʩʦʟʨʝʚʘʣ ʨʘʥʴʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 4 

ʩʫʪʦʢ (ʪʘʙʣ. 1). ɺ ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʮʠʠ ʥʘ-

ʙʣʶʜʘʣʘʩʴ ʝʩʪʝʩʪʚʝʥʥʘʷ ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʡ 

ʦʪ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚ. 

ʊʘʢ ʚ ʩʨʝʜʥʝʤ ʟʘ 2017-2018 ʛʛ. ʩʦʭʨʘʥ-

ʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʫʙʦʨʢʝ ʫ ʘʤʘʨʘʥʪʘ ʩʦʩʪʘ-

ʚʠʣʘ ʦʪ 48,0 ʜʦ 50,9%. ɿʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟ-

ʣʠʯʠʡ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʧʦ ʜʘʥʥʦʤʫ ʧʦ-

ʢʘʟʘʪʝʣʶ ʥʝ ʦʪʤʝʯʘʣʦʩʴ. ʇʨʠʤʝʥʝʥʠʝ ʠʟʫ-

ʯʘʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʳʚʘʣʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʘʤʘ-

ʨʘʥʪʘ. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝ-

ʜʝʣʘʭ 107,4-115,1 ʩʤ, ʚʘʨʠʘʥʪʳ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʫʜʦʙʨʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʣʠ 

ʢʦʥʪʨʦʣʴ ʥʘ 3,9-7,2%. 
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ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠʟʫʯʘʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʠ ʩʝʤʷʥ ʘʤʘʨʘʥʪʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʦʢʘʟʳʚʘʣʘ ʦʙ-

ʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ, ʚ 

ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘʜʟʝʤ-

ʥʦʡ ʙʠʦʤʘʩʩʳ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʩʦʩʪʘʚʠʣʘ 

19,61 ʪ/ʛʘ. 

 

ʊʘʙʣʠʮʘ 1. ɺʣʠʷʥʠʝ ʛʫʤʠʥʦʚʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʤʘʨʘʥʪʘ, 2017-2018 ʛʛ. 

ɺʘʨʠʘʥʪ 

ɺʝʛʝʪʘʮ.  

ʧʝʨʠʦʜ, ʩʫ-

ʪʦʢ 

ʉʦʭʨʘʥʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ, % 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 

ɿʝʣʝʥʘʷ 

ʤʘʩʩʘ, 

ʪ/ʛʘ 

ʉʝʤʝʥʘ, 

ʪ/ʛʘ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, 

ʛ 

ʂʦʥʪʨʦʣʴ 90 50,9 107,4 16,65 1,57 0,75 

ʉʫʣʴʬʘʪ ʘʤʤʦ-

ʥʠʷ 
89 48,8 111,6 19,61 1,88 0,76 

ʉʫʣʴʬʘʪ ʘʤʤʦ-

ʥʠʷ + ʛʫʤʘʪ ɹʘ-

ʣʘʥʩ 

86 48,0 115,1 19,28 2,09 0,81 

ʅʉʈ05 2017 ʛ. 

            2018 ʛ. 
  

3,13 

2,08 

0,88 

0,73 

0,09 

0,07 

0,03 

0,02 

 

ʀʟʫʯʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʫʜʦʙʨʝʥʠʡ ʦʢʘʟʳ-

ʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʤʝʥʥʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʤʘʨʘʥʪʘ. ɺ ʩʨʝʜʥʝʤ ʟʘ 

ʛʦʜʳ ʠʟʫʯʝʥʠʷ ʧʨʠʙʘʚʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʘ 19,8-33,1%. ʅʘʠʙʦʣʴ-

ʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʷ ʩʝʤʷʥ 

ʦʢʘʟʘʣʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʫʣʴʬʘʪʘ 

ʘʤʤʦʥʠʷ ʠ ʛʫʤʘʪ ɹʘʣʘʥʩ. ɺ ʵʪʦʤ ʞʝ ʚʘʨʠ-

ʘʥʪʝ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʤʘʩʩʳ 1000 ʩʝʤʷʥ 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʪʤʝʪʠʪʴ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʧʦʜʢʦʨʤʢʠ ʨʘʩʪʝ-

ʥʠʡ ʘʤʘʨʘʥʪʘ ʚ ʬʘʟʫ ʚʳʤʝʪʳʚʘʥʠʷ ʛʫʤʠ-

ʥʦʚʳʤʠ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʫʣʴʬʘʪ ʘʤʤʦʥʠʷ (120 ʢʛ/ʛʘ) 

ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩ-

ʩʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 17,8%. ʇʨʝʧʘʨʘʪ ʛʫʤʘʪ 

ɹʘʣʘʥʩ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʚʥʝʩʝʥʠʠ ʩ ʤʠʥʝ-

ʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʩʫʣʴʬʘʪ ʘʤʤʦʥʠʷ 

ʦʙʝʩʧʝʯʠʣ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʩʝʤʷʥ 33,1%. 
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Abstract. Amaranth (Amaranthus L.) ï culture, which today is able to significantly improve 

the state of Affairs in feed production. Amaranth surpasses all traditional grains and legumes in 

the collection of protein, amino acids, vitamins, macro-and microelements per unit of acreage. 

In 2017-2018, experiments were conducted in the Volga research INSTITUTE to assess the effect 

of HUMATE Balance on the growth, development and productivity of amaranth against the 

background of mineral fertilizers. The results obtained allow us to note the positive effect of fer-

tilizing amaranth plants in the phase of sweeping with humic and mineral fertilizers. The use of 

ammonium sulfate (120 kg/ha) allowed to increase the yield of green mass by an average of 

17.8%. The preparation HUMATE Balance when combined with the mineral fertilizer ammoni-

um sulfate provided an increase in the seed yield of 33.1%. 

Keywords: amaranth, productivity, mineral fertilizers, humic preparations, seeds. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 23 ʧʦʧʫʣʷʮʠʡ ʣʶʮʝʨʥʳ ʠʟ-

ʤʝʥʯʠʚʦʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ (ʂʇ) ʟʘ 2017ï2019 ʛʛ. ʀʟʫʯʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʙʠʦʤʝʪ-

ʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʮʦʚ: ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʦʙʣʠʩʪ-

ʚʝʥʥʦʩʪʴ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 1 ʤ
2
. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʷ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʦʧʫʣʷʮʠʠ, ʩʧʦʩʦʙʥʳʝ ʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʞʘʡ 

ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʜʦ 6,20 ʪ/ʛʘ ʟʘ ʩʝʟʦʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫ 

ʩʦʨʪʦʦʙʨʘʟʮʦʚ: ʉʠʥʪʝʪʠʢ 4 ɼ 32, ʊʇ ˉ19, ɻʶʟʝʣʴ ɼ 18, ɹʠʦʪʠʧ 1-16, ʇʣʦʜʦʚʠʪʘʷ, ɼʠʘ-

ʥʘ 21-1, ʉʤʝʩʴ ʦʪʙʦʨʦʚ 1, ʉʠʥʪʝʪʠʢ 4 ɼ 5, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 8,41-9,23 ʢʛ/ʤ
2
. ɼʘʥʥʳʝ 

ʩʦʨʪʦʦʙʨʘʟʮʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʧʦʣʥʦʡ ʩʭʝʤʝ ʩʝʣʝʢ-

ʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʦʨʪʘ ʣʶʮʝʨʥʳ, ʜʦʧʫʱʝʥʥʳʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʉʨʝʜʥʝʚʦʣʞʩʢʦʤ ʨʝ-

ʛʠʦʥʝ, ʝʱʸ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʫʩʣʦʚʠʷʤ ʟʦʥʳ, ʧʦʵʪʦʤʫ ʧʦʜʙʦʨ ʠ ʦʮʝʥʢʘ ʠʩ-

ʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʣʶʮʝʨʥʳ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʦʪʚʝʯʘʶ-

ʱʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʨʝʛʠʦʥʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥ-

ʪʝʨʝʩ, ʢʘʢ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʶʮʝʨʥʘ ʠʟʤʝʥʯʠʚʘʷ, ʧʦʧʫʣʷʮʠʷ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ, ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ, 

ʫʢʦʩ, ʩʫʤʤʘʨʥʳʡ ʫʨʦʞʘʡ.  

 

ɼʣʷ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʧʨʦʜʫʢʮʠʠ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʚʳʩʦʢʦʙʝʣʢʦ-

ʚʳʭ ʢʦʨʤʦʚ. ɼʦʩʪʠʞʝʥʠʝ ʵʪʦʡ ʮʝʣʠ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ʤʥʦʛʦʣʝʪʥʠʭ ʙʦʙʦʚʳʭ ʪʨʘʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʣʶʮʝʨʥʳ [1]. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʙʦʙʦ-

ʚʳʤʠ ʢʦʨʤʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʣʶʮʝʨʥʘ ʦʪ-

ʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʳʨʦʛʦ 

ʧʨʦʪʝʠʥʘ ʚ ʢʦʨʤʝ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝʤ 

ʫʛʣʝʚʦʜʦʚ, ʞʠʨʦʚ ʠ ʚʠʪʘʤʠʥʦʚ, ʜʦʩʪʘʪʦʯ-

ʥʳʤ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʢʦʨʤʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʕʪʘ ʢʫʣʴʪʫʨʘ ʦʪʣʠʯʘʝʪ-

ʩʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦ-

ʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʢʦʨʤʘ, ʥʦ ʠ ʜʦʣʛʦʣʝʪʠʝʤ, 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʭʦʨʦʰʠʤ ʦʪʨʘʩʪʘ-

ʥʠʝʤ ʧʦʩʣʝ ʩʢʘʰʠʚʘʥʠʷ. ʉʦʨʪʦʚʦʡ ʩʦʩʪʘʚ 

ʣʶʮʝʨʥʳ ʥʝʧʨʝʨʳʚʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʥʦʚʳ-

ʤʠ, ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʠ ʘʜʘʧʪʠʨʦʚʘʥ-

ʥʳʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʩʦʨʪʘʤʠ. ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʵʪʦʡ 

ʢʫʣʴʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʚʝʩʪʠ ʫʩʧʝʰʥʫʶ ʝʝ ʩʝʣʝʢʮʠʶ. ʇʝʨʚʦʦʯʝ-

ʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʩʝʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝ-

ʥʠʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʱʘʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ʀʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʤ ʧʨʠ-

ʟʥʘʢʘʤ ʠ ʧʦ ʠʭ ʢʦʤʧʣʝʢʩʫ ʩ ʮʝʣʴʶ ʧʦʜʙʦʨʘ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʩʝʣʝʢʮʠʠ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʫʩʣʦʚʠ-

ʷʤ ʣʝʩʦʩʪʝʧʠ ʈʦʩʩʠʠ. ɺʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘ-

ʣʠʟ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʦʙʨʘʟ-

ʮʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʩʦʨʪʦʚ [2]. 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ (ʂʇ) ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʪʙʦʨʘ 
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ʵʣʠʪʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʧʨʝʜʳʜʫʱʠʭ ʧʠʪʦʤ-

ʥʠʢʘʭ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʮʝʥʢʘ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʥʦʤʝʨʦʚ ʚ ʂʇ. ʧʨʦʚʦʜʠʪʩʷ 

ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʝʸ ʵʣʝʤʝʥ-

ʪʘʤ, ʙʠʦʭʠʤʠʯʝʩʢʠʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦ-

ʢʘʟʘʪʝʣʷʤ ʠ ʜʨ. ʃʫʯʰʠʝ ʠʟ ʥʠʭ, ʚʳʜʝʣʷʶ-

ʱʠʝʩʷ ʧʦ ʞʝʣʘʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʚ ʪʝʯʝ-

ʥʠʝ ʧʝʨʠʦʜʘ ʠʩʧʳʪʘʥʠʷ, ʧʝʨʝʚʦʜʷʪ ʚ ʧʠ-

ʪʦʤʥʠʢ ʢʦʥʢʫʨʩʥʦʛʦ ʠʣʠ ʩʪʘʥʮʠʦʥʥʦʛʦ ʠʩ-

ʧʳʪʘʥʠʷ [3]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʇʦʚʦʣʞʩʢʦʛʦ 

ʅʀʀʉʉ ʝʞʝʛʦʜʥʦ ʟʘʢʣʘʜʳʚʘʶʪ ʢʦʣʣʝʢʮʠ-

ʦʥʥʳʝ, ʩʝʣʝʢʮʠʦʥʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʧʠ-

ʪʦʤʥʠʢʠ ʣʶʮʝʨʥʳ, ʚ ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ 

ʦʙʨʘʟʮʳ ʨʘʟʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʤʝʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʧʦ-

ʣʝʟʥʳʝ ʧʨʠʟʥʘʢʠ ʠʣʠ ʠʭ ʢʦʤʧʣʝʢʩ ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʣʝʢʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʠʟʚʝʩʪʠ ʢʦʥʪʨʦʣʴ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʪʙʦʨʘ ʵʣʠʪʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʧʨʝʜʳʜʫʱʠʭ ʧʠʪʦʤʥʠʢʘʭ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʆʮʝʥʠʪʴ ʩʝʣʝʢʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ (ʂʇ) ʧʦ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʝʸ ʵʣʝʤʝʥʪʘʤ ʚʳʷʚʠʪʴ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʣʶʮʝʨʥʳ, ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʝʣʝʢʮʠ-

ʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢ-

ʪʠʚʥʳʭ ʩʦʨʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʦ 

ʠʟʫʯʝʥʦ ʥʘʢʦʧʣʝʥʠʝ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ ʪʝʯʝ-

ʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʚʢʣʘʜ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʪʘʢʠʭ ʙʠʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʠ ʠʭ 

ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ 

ʧʦʩʣʫʞʠʣʠ 23 ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʧʦʧʫʣʷʮʠʠ ʣʶʮʝʨʥʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʧʨʝʜʳ-

ʜʫʱʠʝ ʛʦʜʳ ʚ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʠ ʩʝʣʝʢʮʠ-

ʦʥʥʳʭ ʧʠʪʦʤʥʠʢʘʭ. ɼʣʷ ʠʭ ʠʟʫʯʝʥʠʷ ʚ 

2017 ʛʦʜʫ ʙʳʣ ʟʘʣʦʞʝʥ ʢʦʥʪʨʦʣʴʥʳʡ ʧʠ-

ʪʦʤʥʠʢ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʢʦʨʤʦʚʦʤ 

ʩʝʚʦʦʙʦʨʦʪʝ ʇʦʚʦʣʞʩʢʦʛʦ ʅʀʀʉʉ. ʅʘ-

ʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘ-

ʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʄʝ-

ʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʧʦʣʝ-

ʚʳʭ ʦʧʳʪʦʚ ʩ ʢʦʨʤʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ 

ɺʅʀʀ ʢʦʨʤʦʚ [4, 5]. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ 

ʙʳʣʠ ʚʟʷʪʳ ʩʦʨʪʘ ʂʫʡʙʳʰʝʚʩʢʘʷ ʠ ʀʟʫʤ-

ʨʫʜʘ. ɼʝʣʷʥʢʠ ʚ ʦʧʳʪʝ ʧʦʩʝʷʥʳ ʩʧʣʦʰʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʧʣʦʱʘʜʴ 5,0 ʤ
2
, ʧʦʚʪʦʨʥʦʩʪʴ 2-ʭ 

ʢʨʘʪʥʘʷ. ʈʘʟʤʝʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʚʥʫʪʨʠ 

ʧʦʚʪʦʨʥʦʩʪʝʡ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ, ʘʛʨʦ-

ʪʝʭʥʠʢʘ ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʣʶʮʝʨʥʳ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʪʘʪʠʩʪʠ-

ʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Excel ʠʟ ʧʘʢʝʪʘ Mi-

crosoft Officeʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʅʘʙʣʶʜʝ-

ʥʠʷ ʟʘ ʧʦʩʝʚʘʤʠ ʣʶʮʝʨʥʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

2017ï2019 ʛʦʜʳ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ. ʄʝ-

ʪʝʦʜʘʥʥʳʝ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʨʝʟ 

+10 Áʉ
 
ʚ 2017 ʛʦʜʫ ʦʪʤʝʯʝʥ 27ʘʧʨʝʣʷ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʩʨʦʢʘʤ 

ʥʘʩʪʫʧʣʝʥʠʷ ʚʝʩʥʳ. ɺʝʩʥʘ ʙʳʣʘ ʟʘʪʷʞʥʘʷ, 

ʧʨʦʭʣʘʜʥʘʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜ-

ʢʦʚ ï ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

ʚ ʤʘʝ ʙʳʣʘ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘ-

ʯʝʥʠʡ ʥʘ 0,2 Áʉ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʧʨʝʚʳʰʘʣʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ 

ʙʦʣʝʝ ʯʝʤ 2 ʨʘʟʘ (70,4 ʤʤ ʧʨʠ ʥʦʨʤʝ 

33,0 ʤʤ) [6]. ʊʘʢ ʞʝ ʤʘʡ ʦʪʣʠʯʘʣʩʷ ʧʦʥʠ-

ʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʥʦʯʥʦʝ 

ʚʨʝʤʷ ʜʦ ʤʠʥʫʩʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʩʣʝʜʥʠʡ 

ʚʝʩʝʥʥʠʡ ʟʘʤʦʨʦʟʦʢ ʚ 2017 ʛʦʜʫ ʥʘ ʧʦʯʚʝ 

ʦʪʤʝʯʝʥ 24 ʤʘʷ. ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʠʚʰʠʤʠʩʷ 

ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʦʩʝʚ ʢʦʥʪʨʦʣʴʥʦ-

ʛʦ ʧʠʪʦʤʥʠʢʘ ʧʨʦʚʝʣʠ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ 

ʤʘʷ. ɺ ʛʦʜ ʟʘʢʣʘʜʢʠ ʧʠʪʦʤʥʠʢʘ ʧʨʦʚʝʣʠ 

ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʝʪʳ. 
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ʊʘʙʣʠʮʘ 1. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ ʣʶ-

ʮʝʨʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ ʟʘ 2017ï2019 ʛʛ. 
ɻʦʜ ʥʘʙʣʶʜʝ-

ʥʠʷ 

ʄʝʩ̫ʮ ɸʧʨʝʣʴï

ʩʝʥʪʷʙʨʴ ʘʧʨʝʣʴ ʤʘʡ ʠʶʥʴ ʠʶʣʴ ʘʚʛʫʩʪ ʩʝʥʪʷʙʨʴ 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʊ 
ʆ
ʉ 

2017 6,1 13,8 16,5 20,9 21,4 14,0 15,5 

2018 5,9 16,7 18,5 23,8 20,2 15,7 16,8 

2019 8,4 17,0 20,6 20,3 18,3 14,3 16,5 

ʤʥʦʛʦʣʝʪʥʠʝ 7,1 15,0 19,9 21,7 19,3 12,3 15,9 

ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʊ 
ʆ
ʉ 

2017 58,7 365,1 485,6 648,0 644,0 370,5 2571,9 

2018 49,3 516,5 554,0 737,2 624,1 472,0 2953,1 

2019 106,0 533,2 618,0 630,3 560,9 250,0 2698,4 

ʤʥʦʛʦʣʝʪʥʠʝ 109,0 436,0 561,0 642,0 584,0 370,0 2702,0 

ʆʩʘʜʢʠ, ʤʤ 

2017 22,2 70,4 129,8 22,4 1,3 66,0 312,1 

2018 57,1 20,2 18,7 72,7 13,1 18,3 200,1 

2019 33,3 38,6 10,5 32,7 28,8 70,2 214,1 

ʤʥʦʛʦʣʝʪʥʝʝ 34 34 55 50 43 44 260,0 

ɻʊʂ 

2017 3,78 1,93 2,66 0,35 0,02 1,78 1,80 

2018 2,20 0,39 0,34 0,99 0,21 0,39 0,75 

2019 0,66 0,72 0,17 0,52 0,51 2,81 0,90 

ʤʥʦʛʦʣʝʪʥʠʝ 3,12 0,78 0,98 0,78 0,74 1,19 1,27 

 

ɺʦʟʚʨʘʪʥʳʝ ʭʦʣʦʜʘ ʧʨʠʚʝʣʠ ʢ ʟʘʤʝʜʣʝ-

ʥʠʶ ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʣʶʮʝʨʥʳ ʥʘ 3 ʥʝʜʝʣʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʝʛʝ-

ʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ʧʦʩʝʚʦʚ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟ-

ʥʠ, ʧʨʦʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʤʘʝ, ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ 

ʦʧʫʩʢʘʣʘʩʴ ʥʠʞʝ +10 Áʉ, ɻʊʂ ʙʳʣ ʨʘʚʝʥ 

1,9, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʩʣʦʚʠʷ ʤʝʩʷʮʘ ʢʘʢ 

ʦʯʝʥʴ ʚʣʘʞʥʳʝ. ʀʶʥʴ ʙʳʣ ʝʱʸ ʙʦʣʝʝ 

ʚʣʘʞʥʳʤ, ʯʝʤ ʤʘʡ ʟʘ ʤʝʩʷʮ ʚʳʧʘʣʦ ʚ 3,3 

ʨʘʟʘ ʙʦʣʴʰʝ ʦʩʘʜʢʦʚ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʛʦʜʫ, 

ɻʊʂ ʨʘʚʥʷʣʩʷ 2,7. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 2,2 Áʉ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2017 ʛʦʜʘ ʭʘʨʘʢʪʝ-

ʨʠʟʦʚʘʣʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʚʳʧʘʜʝʥʠʷ 

ʦʩʘʜʢʦʚ ʧʦ ʤʝʩʷʮʘʤ. ʆʙʠʣʴʥʳʝ ʜʦʞʜʠ ʤʘʷ 

ʠ ʠʶʥʷ ʩʤʝʥʠʣʠʩʴ ʟʘʩʫʭʦʡ ʠʶʣʷ ʠ ʘʚʛʫʩʪʘ, 

ʚ ʠʶʣʝ ʧʨʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʟʜʫʭʘ ʙʣʠʟʢʦʡ ʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ 

ʜʘʥʥʳʤ ʦʩʘʜʢʦʚ ʙʳʣʦ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ ɻʊʂ 

= 0,4. ɺ ʘʚʛʫʩʪʝ ʦʩʘʜʢʠ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳ 

ï 1,3 ʤʤ ʟʘ ʚʝʩʴ ʤʝʩʷʮ ʧʨʠ ʩʫʤʤʝ ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ï 644,0 Áʉ ʠ ʧʨʝʚʳʰʘʣ ʩʨʝʜ-

ʥʝʤʥʦʛʦʣʝʪʥʶʶ ʥʘ 60 Áʉ. ʉʝʥʪʷʙʨʴ ʙʳʣ 

ʜʦʞʜʣʠʚʳʤ, ʥʦ ʪʝʧʣʳʤ, ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜ-

ʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ 370,5 Áʉ. ʉʣʦ-

ʞʠʚʰʠʝʩʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʙʳʣʠ ʩʪʨʝʩ-

ʩʦʚʳʤʠ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʧʨʠʚʝʣʠ ʢ ʩʥʠʞʝ-

ʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ. 

ʋʩʪʦʡʯʠʚʳʡ ʧʝʨʝʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʨʝʟ 

+10 ÁC ʚ 2018 ʛʦʜʫ ʦʪʤʝʯʝʥ 28 ʘʧʨʝʣʷ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʩʨʦʢʘʤ 

ʥʘʩʪʫʧʣʝʥʠʷ ʚʝʩʥʳ. ʅʘʯʘʣʦ ʦʪʨʘʩʪʘʥʠʷ 

ʣʶʮʝʨʥʳ ʚ ʂʇ ʦʪʤʝʯʘʣʦʩʴ ʚ 3ïʡ ʜʝʢʘʜʝ 

ʘʧʨʝʣʷ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦ-

ʩʪʘʚʣʷʣʘ 5,9 ÁC, ʯʪʦ ʥʘ 1,3 ÁC ʥʠʞʝ ʥʦʨʤʳ, 

ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ 57,1 ʤʤ, ʧʨʠ ʥʦʨʤʝ 27 ʤʤ. 

ʕʪʦ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪ-

ʨʘʩʪʘʥʠʷ ʠ ʫʩʢʦʨʠʣʦ ʚʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʨʘʩʪʝʥʠʡ ʣʶʮʝʨʥʳ. 

ʄʘʡ ʦʪʣʠʯʘʣʩʷ ʧʨʝʚʳʰʝʥʠʝʤ ʩʨʝʜʥʝʩʫ-

ʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ 2,6 ÁC ʠ ʥʝʜʦʩʪʘʪ-

ʢʦʤ ʦʩʘʜʢʦʚ, ɻʊʂ ʩʦʩʪʘʚʠʣ 0,39. ʅʘʯʘʣʴ-

ʥʳʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʣʶʮʝʨ-

ʥʳ ʧʨʦʭʦʜʠʣ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʦʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʝʡ ʚʣʘʛʠ ʠ ʧʦʚʳʰʝʥʥʳʡ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʡ ʨʝʞʠʤ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʠʩʴ ʥʘ 

ʫʨʦʚʥʝ ʫʨʦʞʘʡʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ 

ʧʝʨʚʦʛʦ ʫʢʦʩʘ, ʢʦʪʦʨʳʡ ʧʨʦʚʝʣʠ 24.06.18. 

ʀʶʥʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʜʝʬʠʮʠʪʦʤ ʦʩʘʜ-

ʢʦʚ, ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʭʦʜʠ-

ʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝ-

ʥʠʡ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʦʨ-

ʪʦʧʦʧʫʣʷʮʠʡ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ 

ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ (ʧʦʩʝʚ 2017 ʛ.) ʚʳʷʚ-

ʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʦʧʫʣʷʮʠʠ ʩ ʥʘʠʙʦ-

ʣʝʝ ʮʝʥʥʳʤʠ ʩʝʣʝʢʮʠʦʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. 

ɺ ʧʝʨʚʦʤ ʫʢʦʩʝ ʥʘʠʙʦʣʴʰʠʡ ʩʙʦʨ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʦʙʝʩʧʝʯʠʣʠ ʦʙʨʘʟʮʳ: ʇʣʦʜʦʚʠʪʘʷ, 

ʉʤʝʩʴ ʦʪʙʦʨʦʚ 1, ɻʶʟʝʣʴ ɼ18, ʉʠʥʪʝ-

ʪʠʢ 4 ɼ 5, ʠ ɼʠʘʥʘ 21-1 ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ 

ʩʪʘʥʜʘʨʪʦʤ ʂʫʡʙʳʰʝʚʩʢʘʷ ʫ ʵʪʠʭ ʦʙʨʘʟ-

ʮʦʚ ʩʦʩʪʘʚʠʣʦ ʦʪ 28,9 ʜʦ 65,1%, ʘ ʥʘʜ 

ʩʪʘʥʜʘʨʪʦʤ ʀʟʫʤʨʫʜʘ 23,0-57,5%. ʇʦ ʚʳ-

ʩʦʪʝ ʨʘʩʪʝʥʠʡ ʧʦʧʫʣʷʮʠʠ ʉʠʥʪʝʪʠʢ 4 ɼ 32 

ʠ ʂʦʨʥʝʚʠʱʥʘʷ ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʣʠ 

ʦʙʘ ʩʪʘʥʜʘʨʪʘ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2. ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʧʫʣʷʮʠʡ ʣʶʮʝʨʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ 

ʧʠʪʦʤʥʠʢʝ, ʧʦʩʝʚ 2017, ʫʨʦʞʘʡ 2018 ʛʛ. 

ʆʙʨʘʟʝʮ 

I-ʡ ʫʢʦʩ II -ʡ ʫʢʦʩ 
ʉʫʤʤʘ 

ʩ 2-ʭ 

ʫʢʦʩʦʚ, 

ʢʛ/ʤ2 

ʋʨʦʞʘʡʥʦʩʪʴ 
ʟʝʣʝʥʦʡ ʤʘʩ-

ʩʳ, ʢʛ/ʤ2 

ɺʳʩʦʪʘ, 

ʩʤ 
ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ,% 

ʋʨʦʞʘʡʥʦʩʪʴ 
ʟʝʣʝʥʦʡ ʤʘʩ-

ʩʳ, ʢʛ/ʤ2 

ɺʳʩʦʪʘ, 

ʩʤ 
ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ,% 

1.ʂʫʡʙʳʰʝʚʩʢʘʷ st 1,66 71,8 45,72 0,71 48,9 27,08 2,37 

2.ʀʟʫʤʨʫʜʘ st 1,74 72,3 44,50 0,70 47,4 28,13 2,44 

3.ʉʤʝʩʴ ʉʇ 03 1,77 71,2 47,67 0,61 49,4 31,88 2,38 

4.ʉʧʨʝʜʦʨ 2 1,02 68,7 48,71 0,76 46,5 27,96 1,78 

5.ʊʇɹʈɹʏ 1,14 70,4 44,46 0,81 43,2 28,41 1,95 

6.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 1 2,14 70,6 46,36 0,78 45,1 30,68 2,92 

7.ʄʫʩʣʠʤʘ ʦʪʙʦʨ 1,89 72,9 45,83 0,60 42,5 29,76 2,49 

8.ʊʇ ˉ19 1,58 72,9 42,79 0,85 48,2 28,58 2,43 

9.ʊʇ ʂʉʀ01 1,52 69,3 47,07 0,82 47,1 30,28 2,34 

10.ɹʠʦʪʠʧ 1-16 1,85 70,0 45,07 0,78 51,9 35,77 2,63 

11.ʉʠʥʪʝʪʠʢ 4 ɼ 5 2,42 72,2 46,02 0,85 51,3 29,82 3,27 

12.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 2 1,49 69,0 42.92 0,88 50,4 31,82 2,37 

13.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 3 1,85 69,1 45.13 0,95 51,2 32,95 2,80 

14.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 4 1,87 65,6 47.58 0,68 48,7 30,48 2,55 

15.ʇʣʦʜʦʚʠʪʘʷ 2,09 66,3 42,61 0,77 45,6 28,12 2,86 

16.ɻʶʟʝʣʴ ɼ 18 2,31 69,0 43,85 0,74 50,3 31,01 3,05 

17.ɼʠʘʥʘ 21-1 2,74 69,4 44,36 0,82 48,1 30,45 3,56 

18. ʉʠʥʪʝʪʠʢ 4 ɼ 32 1,85 78,1 43,30 0,76 49,9 30,06 2,61 

19.ʂʦʨʥʝʚʠʱʥʘʷ 1,20 76,7 47,21 0,80 50,2 27,35 2,00 

20.ʇʘʩʪʙʠʱʥʘʷ 88 1,53 75,1 49.65 0,70 50,3 36,44 2,23 

21.ɻʶʟʝʣʴ ɼ 37 1,58 72,1 48.61 0,43 47,5 29,21 2,01 

22.ɺʝʨʪʫʩ ɼ 40 1,78 70,9 47,37 0,43 49,1 31,60 2,21 

23.ʀʚʦʣʛʘ 1,78 73,1 45,81 0,76 48,1 28,72 2,54 

ʅʉʈ0,5 0,16 1,93 2,98* 0,15* 1,83 1,84  

*ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʥʝ ʩʫʱʝʩʪʚʝʥʥʳ 

 

ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ ʠ 

ʜʨʫʛʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʣʫʯʰʫʶ ʧʦ-

ʝʜʘʝʤʦʩʪʴ ʠ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. 

ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ ʩʦʨʪʦʚ ʣʶʮʝʨʥʳ ʚ ʫʩʣʦ-

ʚʠʷʭ 2018 ʛʦʜʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

42,6ï49,7%. ʅʘʠʙʦʣʴʰʘʷ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ, 

ʙʣʠʟʢʘʷ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ 

çʩʪʝʙʣʠ: ʣʠʩʪʴʷè, ʦʪʤʝʯʝʥʘ ʫ ʦʙʨʘʟʮʦʚ: 

ʉʤʝʩʴ ʦʪʙʦʨʦʚ 4 (47,58%), ʉʤʝʩʴ ʉʇ 03 

(47,67%), ɻʶʟʝʣʴ ɼ 37 (48,61 %), ʉʧʨʝ-

ʜʦʨ 2 (48,71%) ʠ ʇʘʩʪʙʠʱʥʘʷ 88 (49,65%). 

ʅʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʪʦʨʦʛʦ ʫʢʦʩʘ 

ʧʨʦʭʦʜʠʣʦ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺʳʧʘʚʰʝʝ ʟʘ ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʠʶʣʷ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʩʘʜʢʦʚ ï 30,8 ʤʤ ʩʦʩʪʘʚʠʣʦ 65,5% ʦʪ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ ʟʘ ʤʝʩʷʮ 

(47,0 ʤʤ), ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʙʳʣʘ 23,2 ÁC, ʯʪʦ ʥʘ 3,1 Áʉ ʚʳʰʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ. ʅʦ ʚ ʘʚʛʫʩʪʝ ʥʘʙʣʶ-

ʜʘʣʩʷ ʞʝʩʪʢʠʡ ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ, ɻʊʂ ʠʟ-

ʤʝʥʠʣʩʷ ʦʪ 0,99 ʚ ʠʶʣʝ ʜʦ 0,21 ʚ ʘʚʛʫʩʪʝ. 

ʊʘʢʠʝ ɻʊʂ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ ʜʣʷ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ɺ ʪʠʧʠʯʥʳʭ 

ʜʣʷ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠ-

ʷʭ ʚʪʦʨʦʡ ʫʢʦʩ ʣʶʮʝʨʥʳ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʠʶʣʷ. ʋʢʦʩ ʦʪʘʚʳ ʚ 2018 

ʛʦʜʫ ʧʨʦʚʝʣʠ 22 ʘʚʛʫʩʪʘ, ʥʘ ʤʝʩʷʮ ʧʦʟʞʝ, 

ʯʝʤ ʦʙʳʯʥʦ. ʀʟ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʳʩʠʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʩʦʨʪ ʂʫʡʙʳʰʝʚ-

ʩʢʘʷ 15 ʥʦʤʝʨʦʚ, ʘ ʀʟʫʤʨʫʜʫ ï 16, ʩ ʫʨʦ-

ʞʘʡʥʦʩʪʴʶ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʦʪ 0,74 ʜʦ 

0,95 ʢʤ/ʤ
2
. ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚʪʦʨʦʛʦ ʫʢʦ-

ʩʘ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʦʙʨʘʟʮʘʤ ʙʳʣʘ ʚʩʝʛʦ 

48,3 ʩʤ. ʆʙʣʠʩʪʚʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʪʘʢ ʞʝ 
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ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ 32ï36%, ʧʨʠ 

ʵʪʦʤ ʚʳʜʝʣʠʣʠʩʴ 5 ʧʦʧʫʣʷʮʠʡ, ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʚʳʰʘʶʱʠʝ ʦʙʘ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʨʪʘ: 

ʉʤʝʩʴ ʦʪʙʦʨʦʚ 2, ʉʤʝʩʴ ʉʇ 03, ʉʤʝʩʴ ʦʪ-

ʙʦʨʦʚ 3, ɹʠʦʪʠʧ 1-16 ʠ ʇʘʩʪʙʠʱʥʘʷ 88. ʇʦ 

ʜʘʥʥʳʤ 2018 ʛʦʜʘ ʚʦ ʚʪʦʨʦʡ ʛʦʜ ʧʦʣʴʟʦʚʘ-

ʥʠʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ ʩʫʤʤʝ ʟʘ 

ʜʚʘ ʫʢʦʩʘ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 1,78 ʜʦ 

3,56 ʢʛ/ʤĮ. ʉʘʤʳʤʠ ʫʨʦʞʘʡʥʳʤʠ ʙʳʣʠ 

ʩʦʨʪʦʦʙʨʘʟʮʳ: ʇʣʦʜʦʚʠʪʘʷ, ʉʤʝʩʴ ʦʪʙʦ-

ʨʦʚ 1, ɻʶʟʝʣʴ ɼ 18, ʉʠʥʪʝʪʠʢ 4 ɼ 5, ʠ ɼʠʘ-

ʥʘ 21-1. 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ 

ʩʝʥʪʷʙʨʝ ʙʳʣʘ ʥʘ 3,4 ÁC ʚʳʰʝ ʩʨʝʜʥʝʤʥʦ-

ʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ, ʜʝʬʠʮʠʪ ʦʩʘʜʢʦʚ ʩʦ-

ʩʪʘʚʠʣ 25,7 ʤʤ ʠ ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʦʩʝʥʥʝʡ 

ʚʣʘʛʦʟʘʨʷʜʢʝ ʧʦʯʚʳ.  

ɺʝʩʥʘ 2019 ʛʦʜʘ ʙʳʣʘ ʨʘʥʥʷʷ, ʩʫʤʤʘ ʘʢ-

ʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʘʧʨʝʣʷ ʩʦʩʪʘʚʠʣʘ 106,0 

ʧʨʠ ʥʦʨʤʝ 109,0 Áʉ, ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʝʨʞʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 

8,4 Áʉ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʪʘʢ ʞʝ ʥʘʭʦʜʠ-

ʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ (33,3 ʤʤ), ʧʦʯʚʘ ʚ 

ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʝʚʘʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦ 

ʠ ʦʪʨʘʩʪʘʥʠʝ ʣʶʮʝʨʥʳ ʥʘʯʘʣʦʩʴ ʚ ʙʣʘʛʦ-

ʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʄʘʡ ʦʪʣʠʯʘʣʩʷ ʧʦʩʪʝ-

ʧʝʥʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨ. ʂʦʣʠʯʝ-

ʩʪʚʦ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʦ 

38,6 ʤʤ, ʯʪʦ ʥʘ 4,6 ʤʤ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʝ-

ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ. ʀʶʥʴ ʪʘʢʞʝ ʭʘʨʘʢ-

ʪʝʨʠʟʦʚʘʣʩʷ ʧʦʩʪʝʧʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʦ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (10,5 ʤʤ) ʧʨʠ-

ʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ɻʊʂ ʜʦ 0,17. ʅʘʙʣʶʜʘ-

ʣʦʩʴ ʦʧʘʩʥʦʝ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝ-

ʥʠʝ ï ʘʪʤʦʩʬʝʨʥʘʷ ʟʘʩʫʭʘ. ʉʣʦʞʠʚʰʠʝʩʷ 

ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʚʝʣʠ ʢ ʦʙʱʝʤʫ ʩʥʠ-

ʞʝʥʠʶ ʧʨʦʮʝʥʪʘ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʠʟʫʯʘʝ-

ʤʳʭ ʧʦʧʫʣʷʮʠʡ, ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ 

ʦʥʘ ʩʦʩʪʘʚʠʣʘ 28,9ï47,7%, ʫ ʩʪʘʥʜʘʨʪʦʚ 

37,00 ʠ 36,05% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 3). 

ʅʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʩʪʴʝʚ ʦʙʣʘʜʘ-

ʣʠ ʉʤʝʩʴ ʦʪʙʦʨʦʚ 1, ʊʇɹʈɹʏ, ʇʣʦʜʦʚʠʪʘʷ 

ʠ ʂʦʨʥʝʚʠʱʥʘʷ, ʧʨʦʮʝʥʪ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ ï 41,35-47,7%. 

 

ʊʘʙʣʠʮʘ 3. ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʧʫʣʷʮʠʡ ʣʶʮʝʨʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʤ 

ʧʠʪʦʤʥʠʢʝ, ʧʦʩʝʚ 2017, ʫʨʦʞʘʡ 2019 ʛ. 

ʆʙʨʘʟʝʮ 

I-ʡ ʫʢʦʩ II -ʡ ʫʢʦʩ ʉʫʤʤʘ ʩ 2-

ʭ ʫʢʦʩʦʚ, 
ʢʛ/ʤ2 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝ-

ʣʝʥʦʡ ʤʘʩʩʳ, ʢʛ/ʤ2 
ʚʳʩʦʪʘ, ʩʤ 

ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ, 

% 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝ-

ʣʝʥʦʡ ʤʘʩʩʳ, ʢʛ/ʤ2 
ʚʳʩʦʪʘ, ʩʤ 

ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ, 

% 

1.ʂʫʡʙʳʰʝʚʩʢʘʷ st  3,34 95,8 37,00 1,62 91,0 42,50 4,96 

2.ʀʟʫʤʨʫʜʘ st 3,45 97,2 36,05 1,74 90,3 42,90 5,19 

3.ʉʤʝʩʴ ʉʇ 03 2,76 92,1 36,55 1,61 83,2 48,90 4,37 

4.ʉʧʨʝʜʦʨ 2 2,74 90,6 39,60 1,41 76,0 51,80 4,15 

5.ʊʇɹʈɹʏ 2,72 90,3 41,55 2,03 79,2 52,55 4,75 

6.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 1 4,47 93,8 41,35 1,74 77,1 52,70 6,21 

7.ʄʫʩʣʠʤʘ ʦʪʙʦʨ 2,78 99,4 38,90 1,62 90,7 52,60 4,40 

8.ʊʇ ˉ19 3,82 100,8 33,20 2,21 91,4 45,40 6,03 

9.ʊʇ ʂʉʀ01 3,49 103,3 35,75 1,93 86,8 47,40 5,42 

10.ɹʠʦʪʠʧ 1-16 4,26 94,6 39,75 1,94 98,9 48,45 6,20 

11.ʉʠʥʪʝʪʠʢ 4 ɼ 5 3,86 104,6 39,35 2,10 95,5 44,40 5,96 

12.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 2 3,70 101,0 36,95 1,92 88,3 42,80 5,62 

13.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 3 3,44 99,6 37,35 1,64 87,7 46,00 5,08 

14.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 4 3,62 100,8 36,30 1,65 85,7 51,10 5,27 

15.ʇʣʦʜʦʚʠʪʘʷ 4,32 91,2 43,05 1,66 82,0 51,90 5,98 

16.ɻʶʟʝʣʴ ɼ 18 4,10 92,5 36,75 1,62 96,3 48,70 5,72 

17.ɼʠʘʥʘ 21-1 3,75 99,7 38,20 1,62 96,8 48,60 5,37 

18. ʉʠʥʪʝʪʠʢ 4 ɼ 32 3,56 100,8 36,90 2,24 90,5 48,15 5,80 

19.ʂʦʨʥʝʚʠʱʥʘʷ 3,10 106,3 47,70 2,10 99,9 44,65 5,20 

20.ʇʘʩʪʙʠʱʥʘʷ 88 3,48 96,6 33,50 1,91 96,5 42,50 5,39 

21.ɻʶʟʝʣʴ ɼ 37 3,28 94,8 28,90 2,03 93,3 47,85 5,21 

22.ɺʝʨʪʫʩ ɼ 40 3,16 101,8 38,20 1,82 96,0 40,90 4,98 

23.ʀʚʦʣʛʘ 3,28 96,8 38,25 1,93 95,2 43,25 5,21 

ʅʉʈ0,5 0,54 4,01 3,00 0,20 3,97 2,90  

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʚʦʛʦ ʫʢʦʩʘ ʧʨʦʰʣʦ ʟʘ 

56 ʩʫʪʦʢ. ʅʘʠʙʦʣʴʰʠʡ ʩʙʦʨ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 

ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʦʙʨʘʟʮʘʤʠ: ʉʤʝʩʴ ʦʪʙʦ-

ʨʦʚ 2, ɼʠʘʥʘ 21-1, ʊʇˉ19, ʉʠʥʪʝʪʠʢ 4 ɼ 5, 

ɻʶʟʝʣʴ ɼ 18, ɹʠʦʪʠʧ 1-16, ʇʣʦʜʦʚʠʪʘʷ ʠ 

ʉʤʝʩʴ ʦʪʙʦʨʦʚ 1. ʇʨʝʚʳʰʝʥʠʝ ʥʘʜ ʩʪʘʥ-

ʜʘʨʪʦʤ ʂʫʡʙʳʰʝʚʩʢʘʷ ʙʳʣ ʦʪ 10,8 ʜʦ 

33,8%, ʘ ʥʘʜ ʩʪʘʥʜʘʨʪʦʤ ʀʟʫʤʨʫʜʘ ʦʪ 7,2 

ʜʦ 29,6%. ʅʘʠʙʦʣʴʰʝʡ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ, 

ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ, ʦʙʣʘʜʘʣʠ ʩʣʝ-

ʜʫʶʱʠʝ ʧʦʧʫʣʷʮʠʠ: ʉʤʝʩʴ ʦʪʙʦʨʦʚ 2 

(101,0 ʩʤ), ɺʝʨʪʫʩ ɼ 40 (101,8 ʩʤ), ʊʇ 



38 

- ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol.12-2 (39), 2019 

ʂʉʀ01 (103,3 ʩʤ), ʉʠʥʪʝʪʠʢ 4 ɼ 5 (104,6 

ʩʤ) ʠ ʂʦʨʥʝʚʠʱʥʘʷ (106,3 ʩʤ) ʩ ʜʦʩʪʦʚʝʨ-

ʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʥʘʜ ʦʙʦʠʤʠ ʩʪʘʥʜʘʨʪʘ-

ʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʪʨʝʪʠʡ ʛʦʜ 

ʞʠʟʥʠ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʣʶʮʝʨʥʳ ʧʨʦʥʠ-

ʢʘʝʪ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 3-ʭ ʤʝʪʨʦʚ ʠ ʵʬʬʝʢ-

ʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʚʣʘʛʫ ʠʟ ʥʠʞʥʠʭ ʩʣʦʝʚ 

ʧʦʯʚʳ. ʆʩʪʘʣʴʥʳʝ ʩʦʨʪʦʦʙʨʘʟʮʳ ʥʘʭʦʜʠ-

ʣʠʩʴ ʥʘ ʫʨʦʚʥʝ ʠʣʠ ʥʠʞʝ ʩʪʘʥʜʘʨʪʦʚ.  

ɿʘ ʚʝʩʴ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʨʝʟʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʊʦʣʴʢʦ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʙʳʣʦ ʥʝ-

ʙʦʣʴʰʦʝ ʧʦʥʠʞʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʜʦ 16,7 Áʉ, ʯʪʦ ʥʘ 4,1 Áʉ 

ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦ-

ʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʇʨʠ ʵʪʦʤ ʚʳʧʘʣʦ 20,5 ʤʤ 

ʦʩʘʜʢʦʚ ʧʨʠ ʥʦʨʤʝ 11,7 ʤʤ ʟʘ ʜʝʢʘʜʫ. 

ʉʣʦʞʠʚʰʠʝʩʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʚʝʣʠ 

ʢ ʟʘʤʝʜʣʝʥʠʶ ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʚʪʦʨʦʛʦ ʫʢʦʩʘ, ʢʦʪʦʨʳʡ ʩʬʦʨʤʠ-

ʨʦʚʘʣʩʷ ʟʘ 50 ʩʫʪʦʢ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʠʦʤʝʪ-

ʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚʳʩʦʢʠʤʠ. ʇʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʦʪʤʝʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʦʧʫʣʷʮʠʠ: ɻʶʟʝʣʴ ɼ 37 ʠ 

ʊʇɹʈɹʏ ʧʦ 2,03 ʢʛ/ʤ
2
; ʉʠʥʪʝʪʠʢ 4 ɼ5 ʠ 

ʂʦʨʥʝʚʠʱʥʘʷ ʧʦ 2,10 ʢʛ/ʤ
2
; ʊʇˉ19 ʠ 

ʉʠʥʪʝʪʠʢ 4 ɼ 32 ʧʦ 2,21 ʠ 2,24 ʢʛ/ʤ
2
 ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʦʙʨʘʟʮʦʚ ʙʳʣʘ 

ʚ ʜʠʘʧʘʟʦʥʝ 77,1-99,9 ʩʤ. ʇʦ ʦʙʣʠʩʪʚʝʥʥʦ-

ʩʪʠ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʧʦʧʫʣʷʮʠʠ ʥʘʭʦʜʠʣʠʩʴ 

ʥʘ ʫʨʦʚʥʝ ʠʣʠ ʚʳʰʝ ʦʙʦʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʪʦʣʴʢʦ ʦʙʨʘʟʝʮ ɺʝʨʪʫʩ ɼ40 ʫʩʪʫʧʘʣ st. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ 

ʠʤʝʣʠ ʦʙʨʘʟʮʳ: ʉʤʝʩʴ ʦʪʙʦʨʦʚ 4 (51,10), 

ʉʧʨʝʜʦʨ 2 (51,8), ʇʣʦʜʦʚʠʪʘʷ (51,9), 

ʊʇɹʈɹʏ (52,55), ʄʫʩʣʠʤʘ ʦʪʙʦʨ (52,6) ʠ 

ʉʤʝʩʴ ʦʪʙʦʨʦʚ 1 (52,70 %).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʩʫʤʤʝ ʜʚʫʭ 

ʫʢʦʩʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ 

(2018-2019 ʛʛ.) ʥʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʦʙʝʩʧʝʯʠʣʠ ʦʙ-

ʨʘʟʮʳ: ɻʶʟʝʣʴ ɼ 18, ɹʠʦʪʠʧ 1-16, ɼʠʘ-

ʥʘ 21-1, ʉʤʝʩʴ ʦʪʙʦʨʦʚ 1, ʉʠʥʪʝʪʠʢ 4 ɼ 5 ʩ 

ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʥʘʜ ʩʪʘʥʜʘʨʪ-

ʥʳʤ ʩʦʨʪʦʤ ʂʫʡʙʳʰʝʚʩʢʘʷ ʥʘ 20,2ï27,3% 

ʠ ʙʳʣʠ ʚʳʰʝ ʥʦʚʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ 

ʩʦʨʪʘ ʀʟʫʤʨʫʜʘ ʥʘ 14,3ï21,3% (ʪʘʙʣ. 4). 

ʉʫʤʤʘʨʥʳʡ ʫʨʦʞʘʡ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ 

ʟʘ ʛʦʜʳ ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʚʦʩʪʦʷ ʚʘʞʥʘʷ ʭʦ-

ʟʷʡʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʥʦʛʦʣʝʪʥʝʡ 

ʢʫʣʴʪʫʨʳ. ɹʦʣʝʝ 65% ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ ʣʶ-

ʮʝʨʥʳ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʧʠʪʦʤʥʠʢʝ, ʦʙʝʩʧʝʯʠʣʠ ʩʫʤʤʘʨ-

ʥʳʡ ʩʙʦʨ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ï 7,62-9,23 ʢʛ ʩ 

1 ʤ
2
. 
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ʊʘʙʣʠʮʘ 4. ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʦ ʩʨʝʜʥʝʡ ʠ ʩʫʤʤʘʨʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʣʶ-

ʮʝʨʥʳ ʚ ʂʇ 2017, ʟʘ 2018-2019 ʛʛ. 

ʆʙʨʘʟʝʮ 

ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ 

ʤʘʩʩʳ, ʢʛ/ʤ
2
 

ʆʪʢʣʦʥʝʥʠʝ ʦʪ st (+-), % 
× ʜʚʫʭ 

ʫʢʦʩʦʚ ʟʘ 

2018ï19 

ʛʛ., ʢʛ/ʤ
2
 

ʆʪʢʣʦʥʝʥʠʝ ʦʪ st (+-), % 
ʩʨʝʜʥʷʷ ʟʘ 

2018ï19 ʛʛ. 
× ʜʚʫʭ ʫʢʦ-

ʩʦʚ ʚ ʩʨʝʜ-

ʥʝʤ ʟʘ 

2018ï19 ʛʛ. 
I 

ʫʢʦʩ 

II  

ʫʢʦʩ 
ʂʫʡʙʳʰʝʚʩʢʘʷ ʀʟʫʤʨʫʜʘ ʂʫʡʙʳʰʝʚʩʢʘʷ ʀʟʫʤʨʫʜʘ 

1.ʂʫʡʙʳʰʝʚʩʢʘʷ st 2,48 1,16 1,82 ï 95,2 7,33 ï 96,1 

2.ʀʟʫʤʨʫʜʘ st 2,62 1,20 1,91 104,9 ï 7,63 104,1 ï 

3.ʉʤʝʩʴ ʉʇ 03 2,29 1,11 1,70 93,1 88,7 6,75 92,1 88,5 

4.ʉʧʨʝʜʦʨ 2 1,86 1,08 1,47 80,8 77,0 5,93 80,9 77,7 

5.ʊʇɹʈɹʏ 1,92 1,41 1,66 91,3 87,0 6,70 91,4 87,8 

6.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 1 3,32 1,24 2,28 125,3 119,4 9,13 124,6 119,7 

7.ʄʫʩʣʠʤʘ ʦʪʙʦʨ 2,35 1,10 1,72 94,6 90,2 6,89 94,0 90,3 

8.ʊʇ ˉ19 2,69 1,53 2,11 115,8 110,3 8,46 115,4 110,9 

9.ʊʇ ʂʉʀ01 2,51 1,36 1,94 106,3 101,3 7,76 105,9 101,7 

10.ɹʠʦʪʠʧ 1-16 3,08 1,34 2,21 121,3 115,6 8,83 120,5 115,7 

11.ʉʠʥʪʝʪʠʢ 4 ɼ 5 3,16 1,48 2,32 127,3 121,3 9,23 125,9 121,0 

12.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 2 2,55 1,39 1,97 108,1 103,0 7,99 109,0 104,7 

13.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 3 2,63 1,28 1,95 107,1 102,1 7,88 107,5 103,3 

14.ʉʤʝʩʴ ʦʪʙʦʨʦʚ 4 2,74 1,14 1,94 106,5 101,4 7,83 106,8 102,6 

15.ʇʣʦʜʦʚʠʪʘʷ 3,15 1,19 2,17 119,0 113,4 8,84 120,6 115,9 

16.ɻʶʟʝʣʴ ɼ 18 3,21 1,17 2,19 120,2 114,5 8,77 119,6 114,9 

17.ɼʠʘʥʘ 21-1 3,27 1,21 2,24 123,1 117,3 8,93 121,8 117,0 

18. ʉʠʥʪʝʪʠʢ 4 ɼ 32 2,63 1,48 2,05 112,8 107,5 8,41 114,7 110,2 

19.ʂʦʨʥʝʚʠʱʥʘʷ 2,15 1,45 1,80 98,9 94,2 7,20 98,2 94,4 

20.ʇʘʩʪʙʠʱʥʘʷ 88 2,37 1,30 1,83 100,7 95,9 7,62 104,0 99,9 

21.ɻʶʟʝʣʴ ɼ 37 2,39 1,22 1,80 99,0 94,4 7,22 98,5 94,6 

22.ɺʝʨʪʫʩ ɼ 40 2,44 1,12 1,78 97,7 93,1 7,19 98,1 94,2 

23.ʀʚʦʣʛʘ 2,54 1,33 1,94 106,3 101,3 7,75 105,7 101,6 

 

ʊʘʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 

ʤʝʥʷʶʱʠʭʩʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷ-

ʝʪ ʩʯʠʪʘʪʴ ʣʶʮʝʨʥʫ ʥʝʟʘʤʝʥʠʤʳʤ ʢʦʤʧʦ-

ʥʝʥʪʦʤ ʟʝʣʝʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʚ ʢʦʨʤʣʝʥʠʠ 

ʞʠʚʦʪʥʳʭ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʙʨʘʟʮʳ ʢʦʥʪʨʦʣʴ-

ʥʦʛʦ ʧʠʪʦʤʥʠʢʘ ʣʶʮʝʨʥʳ, ʢʦʪʦʨʳʝ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢ-

ʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʨʷʜʫ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ: 

ï ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ: ʂʦʨʥʝʚʠʱʥʘʷ 

(106,3 ʩʤ), ʉʠʥʪʝʪʠʢ 4 ɼ 5 (104,6 ʩʤ), ʇʘ-

ʩʪʙʠʱʥʘʷ 88 (96,6 ʩʤ); 

ï ʧʦ ʦʙʣʠʩʪʚʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ: ʉʤʝʩʴ 

ʦʪʙʦʨʦʚ 1 (46,36ï52,70%), ʇʣʦʜʦʚʠʪʘʷ 

(42,61ï51,9%); ʉʤʝʩʴ ʦʪʙʦʨʦʚ 4 (47,58ï

51,10%), ʉʤʝʩʴ ʉʇ 03 (47,67ï48,9%), ʇʘ-

ʩʪʙʠʱʥʘʷ 88 (42,50ï49,65%). ʊʇɹʈɹʏ 

(44,46ï52,55%); 

ï ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʣʝʥʦʡ ʤʘʩʩʳ: ʊʇ 

ˉ19 (2,11 ʢʛ/ʤ
2
), ʇʣʦʜʦʚʠʪʘʷ (2,17 ʢʛ/ʤ

2
), 

ɻʶʟʝʣʴ ɼ 18 (2,19 ʢʛ/ʤ
2
), ɹʠʦʪʠʧ 1-16 

(2,21 ʢʛ/ʤ
2
), ɼʠʘʥʘ 21-1 (2,24 ʢʛ/ʤ

2
), ʉʤʝʩʴ 

ʦʪʙʦʨʦʚ 1 (2,28 ʢʛ/ʤ
2
), ʉʠʥʪʝʪʠʢ 4 ɼ 5 

(2,32 ʢʛ/ʤ
2
). 

ɺʳʜʝʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʚ ʜʘʣʴʥʝʡʰʝʡ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ 

ʧʦ ʩʦʟʜʘʥʠʶ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ, 

ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʂʦʩʦʣʘʧʦʚ ɺ.ʄ., ʊʨʦʬʠʤʦʚ ʀ.ɸ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʫ. 5-ʝ ʠʟʜ., ʧʝʨʝ-

ʨʘʙ. ʠ ʜʦʧ. ï ʄ.: ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʷ, 2014. ï 717 ʩ. 

2.  ʀʛʥʘʪʴʝʚ ʉ.ɸ., ʈʝʛʠʜʠʥ ɸ.ɸ. ʆʮʝʥʢʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʦʣ-

ʣʝʢʮʠʦʥʥʳʭ ʦʙʨʘʟʮʦʚ ʣʶʮʝʨʥʳ ʚ ʫʩʣʦʚʠʷʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ // ɿʝʨʥʦʚʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩ-

ʩʠʠ. ï 2019. ï ˉ5 (65). ï ʉ. 51. 
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RESULTS OF SELECTION WORK WITH POPULATIONS OF ALFALFA CHANG E-

ABLE (MEDICAGO VARIA MAR.)  
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(Russia, Ust-Kinelsky) 

 

Abstract. The article presents the results of the study of 23 populations of alfalfa changeable 

in the control nursery (CP) for 2017-2019. The main biometric indicators affecting the produc-

tivity of samples were Studied: plant height, leafiness and yield of green mass in terms of 1 m
2
. 

As a result of the test, the most promising populations were identified, capable of forming a yield 

of fodder mass up to 6.20 t/ha per season, characterized by stability of indicators of elements of 

the yield structure over the years of research. The maximum yield on average for two years of 

use in the control nursery was noted in varietals: Synthetics 4 D 32, TP No. 19, Guzel D 18, Bio-

type 1-16, Prolific, Diana 21-1, a Mixture of selections 1, Synthetics 4 D 5, which amounted to 

8.41-9.23 kg/m
2
. These varieties will be used in complex studies on the full scheme of the selec-

tion process. Alfalfa varieties approved for use in the middle Volga region are not yet sufficiently 

adapted to the conditions of the zone, so the selection and evaluation of the source material of 

alfalfa, as well as the creation of highly productive varieties that meet the extreme conditions of 

the region, is relevant and of particular interest, both in theoretical and practical terms. 

Keywords: variable alfalfa, population, green mass, leafiness, crop, total yield. 
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ʀɿʋʏɽʅʀɽ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʉʍʆɼʅʆɻʆ ʄɸʊɽʈʀɸʃɸ ɼʃʗ ʉʆɿɼɸʅʀʗ 

ʉʆʈʊʆɺ ʆɺʆʑʅʆʁ ʌɸʉʆʃʀ ɺ ʋʉʃʆɺʀʗʍ ɿɸʇɸɼʅʆʁ ʉʀɹʀʈʀ 

 

ʅ.ʅ. ʉʚʠʜʦʚʩʢʘʷ, ʩʪ. ʥʘʫʯ. ʩʦʪʨ. 

ɽ. ɺ. ʂʘʰʥʦʚʘ, ʢʘʥʜ. ʩ-ʭ. ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʦʚʦʱʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ï ʬʠʣʠʘʣ ʌɻɹʅʋ ʌʅʎʆ 

(ʈʦʩʩʠʷ, ʛ. ɹʘʨʥʘʫʣ, ʩ. ʃʝʙʷʞʴʝ) 

 

DOI: 10.24411/2500-1000-2019-11881 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʨʘʟʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ. ɺʳʜʝʣʝʥʦ 16 ʨʘʥʥʝʩʧʝ-

ʣʳʭ, ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʛʦʜʥʳʭ ʢ 

ʚʦʟʜʝʣʳʚʘʥʠʶ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ 

ʚʳʜʝʣʠʚʰʠʭʩʷ ʦʙʨʘʟʮʦʚ ʢ. 15426 (ɺʝʥʛʨʠʷ), ʢ. 15415 (ɺʝʥʛʨʠʷ), ʢ. 15365 (ʅʠʜʝʨʣʘʥʜʳ) ʠʩ-

ʧʦʣʴʟʫʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʤʘʩʩʦʚʳʡ ʦʪʙʦʨ, ʩʦʟʜʘʥʳ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʨʪʘ ʬʘʩʦʣʠ 

ʦʚʦʱʥʦʡ ʉʦʢʨʦʚʠʱʝ, ʃʫʯʠʢ, ʂʚʘʨʪʝʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʦʱʥʘʷ ʬʘʩʦʣʴ, ʩʦʨʪ, ʧʣʦʜʳ, ʢʘʯʝʩʪʚʦ, ʫʨʦʞʘʡʥʦʩʪʴ, ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

ʌʘʩʦʣʴ ï ʧʦʣʝʟʥʘ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʠʟʳʩʢʘ-

ʥʘ ʥʘ ʚʢʫʩ ʠ ʩʣʫʞʠʪ ʯʝʣʦʚʝʢʫ ʩ ʥʝʟʘʧʘʤʷʪ-

ʥʳʭ ʚʨʝʤʝʥ. ʅʘ ʈʫʩʠ ʬʘʩʦʣʴ ʧʦʷʚʠʣʘʩʴ ʚ ʍ 

ʚʝʢʝ. ɺʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʝʝ ʩʯʠʪʘʣʠ ʮʝʥʥʳʤ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʝʤ. ɺ ʥʝʡ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʝʩʪʴ ʚʩʝ, ʚ ʯʝʤ ʥʫʞʜʘʝʪʩʷ ʯʝʣʦʚʝʢ: 

ʥʘʙʦʨ ʚʠʪʘʤʠʥʦʚ ï ʉ, ɺ1, ɺ2, ɺ6, ʈʈ, ʣʝʛʢʦ 

ʫʩʚʘʠʚʘʝʤʳʝ ʙʝʣʢʠ, ʩʘʭʘʨʘ, ʜʨʫʛʠʝ ʫʛʣʝʚʦ-

ʜʳ, ʨʘʟʣʠʯʥʳʝ ʢʠʩʣʦʪʳ, ʩʦʣʠ ʤʝʜʠ, ʮʠʥʢʘ, 

ʢʘʣʠʷ, ʬʦʩʬʦʨʘ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʙʝʣʢʘ ʬʘ-

ʩʦʣʴ ʙʣʠʟʢʘ ʢ ʛʦʨʦʭʫ, ʘ ʧʦ ʚʢʫʩʦʚʳʤ ʢʘʯʝ-

ʩʪʚʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʝʛʦ ʧʨʝʚʦʩʭʦʜʠʪ. ʅʝ-

ʜʦʟʨʝʣʳʝ ʙʦʙʳ ʩʦʜʝʨʞʘʪ 9,5-14% ʨʘʩʪʚʦ-

ʨʠʤʳʭ ʩʫʭʠʭ ʚʝʱʝʩʪʚ, 1,5-2,8% ʙʝʣʢʘ, 23-

35% ʩʘʭʘʨʦʚ. ɹʝʣʦʢ ʬʘʩʦʣʠ ʣʝʛʢʦ ʫʩʚʘʠʚʘ-

ʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ ʥʘ 86%. 

ʌʘʩʦʣʴ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ 

ʙʦʙʦʚʳʭ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢʦʤ ʜʣʷ ʤʥʦʛʠʭ ʢʫʣʴʪʫʨ, ʪʘʢ ʢʘʢ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʚ ʧʦʯʚʝ ʘʟʦʪʘ [1]. 

ʀʩʧʦʣʴʟʫʶʪ ʟʨʝʣʳʝ ʙʦʙʳ (ʣʦʧʘʪʢʠ) ʜʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʣʶʜ, ʚʩʝ-

ʚʦʟʤʦʞʥʳʭ ʩʫʧʦʚ, ʩʘʣʘʪʦʚ, ʛʘʨʥʠ-

ʨʦʚ.ɿʨʝʣʳʝ ʩʝʤʝʥʘ ʦʜʥʦʨʦʜʥʦʡ ʦʢʨʘʩʢʠ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʷʩʦ ï 

ʦʚʦʱʥʳʭ ʢʦʥʩʝʨʚʦʚ. ɿʝʣʝʥʳʝ ʙʦʙʳ ʩʧʘʨ-

ʞʝʚʳʭ ʩʦʨʪʦʚ ʢʦʥʩʝʨʚʠʨʫʶʪ ʮʝʣʳʤʠ ʠʣʠ 

ʨʘʟʨʝʟʘʥʥʳʤʠ [1]. 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʙʠʨʩʢʦʡ ʩʝ-

ʣʝʢʮʠʠ ï ʩʦʟʜʘʥʠʝ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚʩ 

ʪʘʢʠʤʠ ʮʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʘʢ ʘʜʘʧ-

ʪʠʚʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʷʪ ʧʦʣʫʯʠʪʴ ʩʪʘʙʠʣʴʥʳʡ ʫʨʦʞʘʡ ʚ ʫʩʣʦ-

ʚʠʷʭ ʢʦʨʦʪʢʦʛʦ ʩʠʙʠʨʩʢʦʛʦ ʣʝʪʘ, ʚ ʛʦʜʳ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ [2]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ ʩʦʨ-

ʪʦʚ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, ʩ ʚʳʩʦʢʦʡ ʫʩ-

ʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, 

ʫʨʦʞʘʡʥʳʭ, ʩ ʢʦʤʧʣʝʢʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦ 

ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ: 

ï ʦʮʝʥʠʪʴ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʟʥʦʛʦ 

ʵʢʦʣʦʛʦ ï ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ; 

ï ʚʳʜʝʣʠʪʴ ʛʝʥʠʩʪʦʯʥʠʢʠ ʩ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ, ʨʘʥʥʝʩʧʝʣʦʩʪʴʶ, ʫʩʪʦʡ-

ʯʠʚʦʩʪʴʶ ʢ ʧʦʥʠʞʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ 

ʜʣʷ ʫʩʣʦʚʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ; 

ï ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ 

ʩʦʨʪ ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ, ʫʩʪʦʡʯʠʚʳʡ ʢ ʙʦ-

ʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ. 

ʋʩʣʦʚʠʷ, ʤʝʪʦʜʠʢʘ ʠ ʦʙʲʝʢʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. 

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʧʦ-

ʣʷʭ ɿʘʧʘʜʥʦ ï ʉʠʙʠʨʩʢʦʡ ʦʚʦʱʥʦʡ ʦʧʳʪ-

ʥʦʡ ʩʪʘʥʮʠʠ ʚ 2003-2016 ʛʛ., ʚ ʦʪʢʨʳʪʦʤ 

ʛʨʫʥʪʝ, ʚʥʝ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ ʥʝʦʨʦʰʘʝʤʦʤ 

ʫʯʘʩʪʢʝ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʚ ʯʝʪʳʨʝʭ ʧʦ-

ʚʪʦʨʝʥʠʷʭ. ʇʣʦʱʘʜʴ ʫʯʝʪʥʦʡ ʜʝʣʷʥʢʠ ʦʪ 3 

ʜʦ 5 ʤ
2
. ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠ ʩʦʨʪ ʉʘʢʩʘ ʙʝʟ ʚʦʣʦʢʥʘ 615, ʚʥʝʩʝʥʥʳʡ 

ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʜʦʩʪʠʞʝʥʠʡ. 
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ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʡ ʩʝʣʝʢʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʠ ʤʘʩʩʦʚʳʡ ʦʪʙʦʨ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳ-

ʣʠ ʧʨʦʚʝʜʝʥʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝ-

ʥʠʷ, ʫʯʝʪ ʫʨʦʞʘʷ, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝ-

ʥʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ. 

ʆʮʝʥʢʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʦʟʷʡʩʪ-

ʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘ-

ʤʠ [3-6]. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʦʨ-

ʪʘ ʠ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʦʙʨʘʟʮʳ ɺʅʀʀʈ ʠʤ. 

ɺʘʚʠʣʦʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ. ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʩʦʟʜʘʥʠʶ ʩʦʨʪʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ʉʠ-

ʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘʯʘʪʘ ʥʘ ɿʘʧʘʜʥʦ ï ʉʠ-

ʙʠʨʩʢʦʡ ʦʚʦʱʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʚ 1998 

ʛʦʜʫ ɹʦʪʷʝʚʦʡ ɻʘʣʠʥʦʡ ɺʠʢʪʦʨʦʚʥʦʡ. ɽʶ 

ʙʳʣ ʠʟʫʯʝʥ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʦʙʰʠʨʥʳʡ 

ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʟʮʦʚ ʬʘʩʦʣʠ 

ʦʚʦʱʥʦʡ ʨʘʟʥʦʛʦ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʩʦʟʜʘʥ ʩʦʨʪ ʬʘʩʦʣʠ 

ʟʝʨʥʦʚʦʡ ɹʫʩʠʥʢʘ. 

ɿʘ ʧʝʨʠʦʜ 2003-2016 ʛʛ. ʙʳʣʦ ʠʟʫʯʝʥʦ 

ʙʦʣʝʝ 400 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʠ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʦʙʨʘʟʮʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʙʦʣʴʰʦʝ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ.  

ʇʨʦʚʝʜʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʠʣʘ ʚʳʜʝ-

ʣʠʪʴ ʨʘʥʥʝʩʧʝʣʳʝ, ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʝ, ʫʩ-

ʪʦʡʯʠʚʳʝ ʢ ʙʦʣʝʟʥʷʤ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʪʦʯ-

ʥʠʢʠ ʧʨʠʛʦʜʥʳʝ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʚ ʦʪʢʨʳ-

ʪʦʤ ʛʨʫʥʪʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ: 

ï Sensation (ɻʝʨʤʘʥʠʷ) ʢ ï 15214, 

Soventa (ʇʦʣʴʰʘ) ʢ ï 15295, Raider (ʉʐɸ) 

ʢ ï 15344, Chapo (ʅʠʜʝʨʣʘʥʜʳ) ʢ ï 15345, 

Cabretta (ʅʠʜʝʨʣʘʥʜʳ) ʢ ï 15365, Kingstar 

(ʅʠʜʝʨʣʘʥʜʳ) ʢ ï 15361, Reygold (ʉʐɸ) ʢ 

ï 15362, Ema (ʉʣʦʚʘʢʠʷ) ʢ ï 15399, Oregon 

Trail (ʉʐɸ) ʢ ï 15525, Mimidor (ɺʝʥʛʨʠʷ) 

ʢ ï 15426, ʂʩʝʥʠʷ (ʋʢʨʘʠʥʘ) ʢ ï 15422, 

ʌʘʥʪʘʟʠʷ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) ʢ ï 15538, 

Cimbola (ʅʠʜʝʨʣʘʥʜʳ) ʢ ï 15346, Asgrow 

238 (ɻʝʨʤʘʥʠʷ) ʢ ï 15348, AFT29 (ʌʨʘʥ-

ʮʠʷ) ʢ ï 15360, Pilisi (ɺʝʥʛʨʠʷ) ʢ ï 15415. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʠʩ-

ʧʦʣʴʟʫʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʤʘʩʩʦʚʳʡ ʦʪ-

ʙʦʨ, ʩʦʟʜʘʥʳ 3 ʩʦʨʪʘ ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ. 

ʉʦʟʜʘʥʥʳʝ ʩʦʨʪʘ ʙʝʟ ʚʦʣʦʢʥʘ ʠ ʧʝʨʛʘʤʝʥʪ-

ʥʦʛʦ ʩʣʦʷ ʚ ʩʪʚʦʨʢʘʭ ʩ ʟʝʣʝʥʦʡ ʠ ʞʝʣʪʦʡ 

ʦʢʨʘʩʢʦʡ ʙʦʙʦʚ.  

ʉʦʨʪ ʉʦʢʨʦʚʠʱʝ ï ʩʨʝʜʥʝʨʘʥʥʠʡ, ʦʪ 

ʚʩʭʦʜʦʚ ʜʦ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ 60-66 

ʩʫʪʦʢ. ʈʘʩʪʝʥʠʝ ʢʫʩʪʦʚʦʝ, ʩʪʝʙʝʣʴ ʟʝʣʝʥʳʡ, 

ʩʣʘʙʦʨʝʙʨʠʩʪʳʡ, ʩ ʧʨʷʤʳʤ ʦʢʦʥʯʘʥʠʝʤ, 

ʩʠʣʴʥʦʦʙʣʠʩʪʚʝʥʥʳʡ, ʚʳʩʦʪʦʡ 38-52 ʩʤ. 

ɹʦʙʳ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʟʝʣʝʥʳʝ, 

ʪʦʥʢʠʝ, ʩʦ ʩʣʘʙʦʠʟʦʛʥʫʪʳʤ ʢʣʶʚʠʢʦʤ, 

ʜʣʠʥʦʡ 1,5 ʩʤ. ɼʣʠʥʘ ʙʦʙʘ 11 ʩʤ, ʰʠʨʠʥʘ 

0,8 ʩʤ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʦʢʨʫʛʣʳʝ, ʙʝʟ 

ʧʝʨʛʘʤʝʥʪʥʦʛʦ ʩʣʦʷ ʠ ʚʦʣʦʢʥʘ. ʏʠʩʣʦ ʙʦ-

ʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ 30-40, ʤʘʩʩʘ 100 ʙʦʙʦʚ ï 

393 ʛ, ʤʘʩʩʘ 1000 ʩʝʤʷʥ ï 252 ʛ. ʉʝʤʝʥʘ 

ʢʦʨʦʪʢʠʝ, ʙʝʣʳʝ. 

ʉʦʨʪ ʃʫʯʠʢ ï ʩʢʦʨʦʩʧʝʣʳʡ, ʦʪ ʚʩʭʦʜʦʚ 

ʜʦ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ 55-60 ʩʫʪʦʢ. ʈʘʩ-

ʪʝʥʠʝ ʢʫʩʪʦʚʦʝ, ʩʪʝʙʝʣʴ ʩʚʝʪʣʦ-ʟʝʣʝʥʳʡ. 

ɹʦʙʳ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʞʝʣʪʳʝ ʩ 

ʨʝʜʢʠʤ ʦʧʫʰʝʥʠʝʤ. ɹʦʙ ʩʣʘʙʦʠʟʦʛʥʫʪʳʡ, 

ʢʣʶʚʠʢ ʠʟʦʛʥʫʪʳʡ, ʜʣʠʥʦʡ 1,4 ʩʤ, ʚ ʧʦʧʝ-

ʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʙʦʙ ʦʢʨʫʛʣʳʡ ʙʝʟ ʧʝʨʛʘ-

ʤʝʥʪʥʦʛʦ ʩʣʦʷ ʠ ʚʦʣʦʢʥʘ. ɼʣʠʥʘ ʙʦʙʦʚ 

13,0-15,5 ʩʤ, ʰʠʨʠʥʘ 1 ʩʤ. ʏʠʩʣʦ ʙʦʙʦʚ ʥʘ 

ʨʘʩʪʝʥʠʠ 31 ʰʪ. ʄʘʩʩʘ 100 ʙʦʙʦʚ 647 ʛ, 

ʤʘʩʩʘ 1000 ʩʝʤʷʥ 320 ʛ. ʉʝʤʝʥʘ ʫʜʣʠʥʝʥ-

ʥʳʝ, ʙʝʣʳʝ. 

ʉʦʨʪ ʂʚʘʨʪʝʪ ï ʩʨʝʜʥʝʨʘʥʥʠʡ, ʦʪ ʚʩʭʦ-

ʜʦʚ ʜʦ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ 60 ʩʫʪʦʢ. 

ʈʘʩʪʝʥʠʝ ʢʫʩʪʦʚʦʝ, ʦʙʳʯʥʦʝ, ʟʝʣʝʥʦʝ ʙʝʟ 

ʦʧʫʰʝʥʠʷ, ʩʠʣʴʥʦʦʙʣʠʩʪʚʝʥʥʦʝ ʩ ʧʨʷʤʳʤ 

ʦʢʦʥʯʘʥʠʝʤ, ʚʳʩʦʪʦʡ 38-48 ʩʤ, ʦʙʱʝʝ ʯʠʩ-

ʣʦ ʫʟʣʦʚ 23, ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʜʦ ʧʝʨʚʦʛʦ 

ʩʦʮʚʝʪʠʷ 2-3, ʯʠʩʣʦ ʚʝʪʚʝʡ ʥʘ ʚʳʩʦʪʝ 10-

13 ʩʤ. ʉʝʤʝʥʘ ʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʢʨʝʤʦʚʳʝ. 

ɹʦʙʳ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʩʧʝʣʦʩʪʠ ʟʝʣʝʥʳʝ, 

ʩʣʝʛʢʘ ʠʟʦʛʥʫʪʳʝ ʩ ʨʝʜʢʠʤ ʦʧʫʰʝʥʠʝʤ. 

ɼʣʠʥʘ ʙʦʙʦʚ 11-15 ʩʤ, ʰʠʨʠʥʘ 0,8 ʩʤ, ʙʦʙ 

ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʦʢʨʫʛʣʦ ï ʧʣʦʩʢʠʡ, 

ʙʝʟ ʧʝʨʛʘʤʝʥʪʥʦʛʦ ʩʣʦʷ ʠ ʚʦʣʦʢʥʘ. ʉʨʝʜ-

ʥʝʝ ʯʠʩʣʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ ï 26. ʄʘʩʩʘ 

100 ʙʦʙʦʚ ï 0,420 ʛ., ʤʘʩʩʘ 1000 ʩʝʤʷʥ 

270 ʛ.  

ʋʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʩʦʟʜʘʥʥʳʭ ʩʦʨʪʦʚ 

ʩʦʩʪʘʚʠʣʘ 1,4 ʪ/ʛʘ, 1,5 ʪ/ʛʘ, 1,3 ʪ/ʛʘ, ʯʪʦ 

ʚʳʰʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ ʉʘʢʩʘ ʙʝʟ ʚʦʣʦʢ-

ʥʘ 615 ʥʘ 16%, 25% ʠ 8%. ʇʦ ʙʠʦʭʠʤʠʯʝ-

ʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦʚʳʝ ʩʦʨʪʘ. 
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ʊʘʙʣʠʮʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʘʩʦʣʠ (2017-2018 ʛʛ.) 

ʅʘʟʚʘʥʠʝ ʩʦʨʪʘ 
ʋʨʦʞʘʡʥʦʩʪʴ ʩʝ-

ʤʷʥ, ʪ/ʛʘ 
% ʢ ʩʪʘʥʜʘʨʪʫ 

ʉʫʭʦʝ ʚʝʱʝʩʪ-

ʚʦ,% 
ʉʘʭʘʨ, % 

ɺʠʪʘʤʠʥ ʉ, 

ʤʛ% 

ʉʘʢʩʘ ʙʝʟ ʚʦʣʦʢ-

ʥʘ 615, 

ʩʪʘʥʜʘʨʪ 

1,2 - 8,01 1,20 18,57 

ʉʦʢʨʦʚʠʱʝ 1,4 16 8,15 1,37 19,04 

ʃʫʯʠʢ 1,5 25 8,02 1,57 19,98 

ʂʚʘʨʪʝʪ 1,3 8 8,07 1,57 23,50 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʦʚʦʱʥʦʡ 

ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ, ʩʦʟʜʘʥʳ ʪʨʠ ʩʦʨʪʘ 

ʦʚʦʱʥʦʡ ʬʘʩʦʣʠ, ʥʝ ʠʤʝʶʱʠʝ ʚʦʣʦʢʥʘ ʠ 

ʧʝʨʛʘʤʝʥʪʥʦʛʦ ʩʣʦʷ ʚ ʩʪʚʦʨʢʘʭ ʩ ʟʝʣʝʥʦʡ ʠ 

ʞʝʣʪʦʡ ʦʢʨʘʩʢʦʡ ʙʦʙʦʚ ʃʫʯʠʢ, ʉʦʢʨʦʚʠʱʝ 

ʠ ʂʚʘʨʪʝʪ. ʉʦʨʪʘ ʃʫʯʠʢ, ʉʦʢʨʦʚʠʱʝ ʩ 2015 

ʛʦʜʘ ʂʚʘʨʪʝʪ ʩ 2018 ʛʦʜʘ ʚʥʝʩʝʥʳ ʚ ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʩʝʣʝʢʮʠʦʥʥʳʭ ʜʦʩʪʠ-

ʞʝʥʠʡ. 
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Abstract. The article presents the results of testing the source material of different ecological 

and geographical origin of vegetable beans. 16 early-ripening, high-yielding, disease-resistant 

genetic sources suitable for cultivation in the open ground of Western Siberia were identified. 

According to the results of research from the isolated samples K. 15426 (Hungary), K. 15415 

(Hungary), K. 15365 (Netherlands) using individual and mass selection, created highly produc-

tive varieties of beans vegetable Treasure, Ray, Quartet. 

Keywords: vegetable beans, variety, fruits, quality, productivity, biochemical parameters. 
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ʀʅʊɽʈʅɽʊ-ʊɽʍʅʆʃʆɻʀʁ ɺ ʆɹʋʏɽʅʀʀ 

 

ʅ.ʀ. ʂʦʤʘʨʦʚʘ
1
, ʢʘʥʜ. ʩʦʮʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼ.ɼ. ɻʦʥʯʘʨʦʚʘ
2
, ʩʪʫʜʝʥʪ 

1
ʄʦʩʢʦʚʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2
ʄɻʀʄʆ (ʫʥʠʚʝʨʩʠʪʝʪ) ʄʀɼ ʈʌ 

(ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ) 

 

DOI: 10.24411/2500-1000-2019-11882 

 

ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʣʠʯʥʦʩʪʥʳʡ ʨʦʩʪ ʚ ʨʘʤʢʘʭ ʧʦʣʫʯʝ-

ʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʣʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝ-

ʥʠʝ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʧʮʠʡ ʠʥʪʝʨʥʝʪ-ʦʙʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʢʘʢ 

ʩʪʨʝʤʣʝʥʠʷ ʢ ʣʠʯʥʦʩʪʥʦʤʫ ʨʦʩʪʫ ʠ ʫʩʧʝʭʫ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʜʦʩʪʠʞʝʥʠʠ ʣʠʯʥʦʛʦ ʫʩʧʝʭʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʪʫʜʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʪʠʚʘʮʠʷ ʥʘ ʦʙʫʯʝʥʠʝ, ʣʠʯʥʳʡ ʫʩʧʝʭ, ʠʥʪʝʨʥʝʪ ʦʙʫʯʝʥʠʝ, ʩʦʮʠʘʣʴ-

ʥʳʝ ʩʝʪʠ 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢ ʧʦ-

ʩʪʦʷʥʥʦ ʫʯʠʪʩʷ. ʇʦʤʠʤʦ ʫʯʝʙʳ ʚ ʰʢʦʣʝ, 

ʢʦʣʣʝʜʞʝ ʠʣʠ ʚʫʟʝ, ʯʝʣʦʚʝʢ ʧʦʟʥʘʝʪ ʦʢʨʫ-

ʞʘʶʱʠʡ ʤʠʨ ʯʝʨʝʟ ʧʨʦʮʝʩʩ ʩʦʮʠʘʣʠʟʘʮʠʠ 

ʠ, ʪʝʤ ʩʘʤʳʤ, ʪʦʞʝ ʧʦʣʫʯʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʚ ʞʠʟʥʠ ʟʥʘʥʠʷ. ʄʝʪʦʜʦʤ ʧʨʦʙ ʠ ʦʰʠʙʦʢ 

ʦʙʫʯʘʶʱʠʝʩʷ ʫʯʘʪʩʷ ʧʦʩʪʫʧʘʪʴ ʧʨʘʚʠʣʴʥʦ 

ʠ ʜʚʠʛʘʪʴʩʷ ʢ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ɺ ʤʠʨʝ 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʤʝʪʦʜʘ, ʧʦʢʘʟʳ-

ʚʘʶʱʝʛʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 

ʫʩʧʝʭʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ. ʂʘʞʜʳʡ 

ʯʝʣʦʚʝʢ ʠʥʜʠʚʠʜʫʘʣʝʥ. ʀ ʧʦʵʪʦʤʫ ʥʝʚʦʟ-

ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʘʚʠʣʴʥʳʡ 

ʧʦʜʭʦʜ ʢ ʢʘʞʜʦʤʫ. 

ʉʦʮʠʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʝʩʪʴ ʧʨʠʩʧʦʩʦʙ-

ʣʝʥʠʝ ʯʝʣʦʚʝʢʘ ʢ ʤʝʥʷʶʱʝʡʩʷ ʩʦʮʠʘʣʴʥʦʡ 

ʩʨʝʜʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʤ 

ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ. ʏʝʣʦʚʝʢ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥ-

ʥʳʡ ʦʙʲʝʢʪ, ʥʦ ʢʘʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳʡ 

ʩʫʙʲʝʢʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʩʝʛʦ 

ʚʳʜʝʣʷʶʪ ʪʨʠ ʵʪʘʧʘ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘ-

ʮʠʠ. ʇʝʨʚʳʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʚʦʝʥʠʠ 

ʫʩʪʦʡʯʠʚʳʭ ʩʚʦʡʩʪʚ ʥʦʚʦʡ ʩʨʝʜʳ, ʚʪʦʨʦʡ 

ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʷʪʠʠ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥ-

ʪʠʨʦʚ, ʘ ʪʨʝʪʠʡ ï ʚ ʧʨʠʤʝʥʝʥʠʠ ʩʝʙʷ ʚ ʥʦ-

ʚʦʡ ʩʨʝʜʝ. ɻʣʦʙʘʣʴʥʘʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ ʚʢʣʶʯʝʥʠʷ ʯʝʣʦʚʝʢʘ ʚ 

ʦʙʱʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʠ 

ʧʦʠʩʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʨʘʟʚʠʪʠʷ [1]. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʪʨʘʪʝʛʠʠ ʣʠʯʥʦʛʦ ʫʩʧʝʭʘ ʩʪʫʜʝʥʪʘ, ʧʨʠ 

ʵʪʦʤ ʫʯʠʪʳʚʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ ʤʥʦʛʦ-

ʦʙʨʘʟʠʝ ʢʘʞʜʦʛʦ, ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦ-

ʛʦ ʧʦʜʭʦʜʘ ʢ ʟʥʘʥʠʷʤ ʠ ʩ ʫʯʝʪʦʤ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. 

ɺ ʩʚʝʪʝ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥ-

ʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ 

ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʯʝʙ-

ʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʘ ʪʘʢʞʝ 

ʦʙʲʷʚʣʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʢʘʢ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʦʩʦʟʥʘʥʥʦ-

ʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʩʪʫʜʝʥʪʦʚ ʦ ʣʠʯʥʦʩʪʥʦʤ ʨʦʩʪʝ ʧʨʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʚ ʪʝʯʝʥʠʝ 8 ʦʢʪʷʙʨʷ 2019 ʛʦʜʘ ʩʨʝʜʠ ʩʪʫ-

ʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʫʧʨʘʚʣʝ-

ʥʠʷ ʠ ʧʦʣʠʪʠʢʠ ʄɻʀʄʆ ʙʳʣʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʘʥʢʝʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʪʝʩʪʳ ʊ.ʀ. ʀʣʴʠʥʦʡ 

çʄʦʪʠʚʘʮʠʷ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝè, 

ʖ.ʄ. ʆʨʣʦʚʘ çʐʢʘʣʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʦʩ-
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ʪʠʞʝʥʠʷʭè ʠ ʂ. ʗʥʛ çɼʠʘʛʥʦʩʪʠʢʘ ʠʥʪʝʨ-

ʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʠè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʦʙʫʯʝʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ 

ʣʠʯʥʦʩʪʥʦʛʦ ʫʩʧʝʭʘ [2, 3]. ɸʥʢʝʪʳ ʩʦʜʝʨ-

ʞʘʣʠ ʧʦ ʧʷʪʥʘʜʮʘʪʴ ʚʦʧʨʦʩʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʨʘʟʜʝʣʘ. ʊʝʩʪʳ ʀʣʴʠʥʦʡ ʠ ʆʨʣʦʚʘ ʩʦʩʪʦʷ-

ʣʠ ʠʟ ʚʦʧʨʦʩʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʣʦʩʴ 

ʧʦʩʪʘʚʠʪʴ ç+è ʠʣʠ ç-è. ʊʝʩʪʳ ʗʥʛ ʧʨʝʜʣʘ-

ʛʘʣʠ ʚʳʙʨʘʪʴ ʠʟ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʚʘʨʠʘʥʪʦʚ 

ʠʣʠ ʚʧʠʩʘʪʴ ʩʚʦʡ. ɸʥʢʝʪʳ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʣʠʩʴ ʚ ʙʫʤʘʞʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʨʝʮʠʧʠʝʥʪʳ 

ʦʪʚʝʯʘʣʠ ʥʘ ʚʦʧʨʦʩʳ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʥʫʪ. ɹʳʣʦ ʦʙʨʘʙʦʪʘʥʦ 30 ʘʥʢʝʪ ʩʪʫʜʝʥ-

ʪʦʚ ʚʦʟʨʘʩʪʘ 17-18 ʣʝʪ, ʠʟ ʢʦʪʦʨʳʭ 27 

ʞʝʥʱʠʥ ʠ 3 ʤʫʞʯʠʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʦʜ-

ʩʯʝʪʦʤ ʚ ʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ. ʂʦʥʢʫʨʝʥʮʠʷ ʟʘ ʜʦʩʪʦʡʥʳʝ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʝʣʠʢʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ, ʠ ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʟʘʨʘ-

ʥʝʝ ʩʪʨʦʠʪʴ ʩʚʦʡ ʧʫʪʴ ʢ ʫʩʧʝʭʫ, ʚʳʜʝʣʷʷ 

ʩʚʦʠ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʠ ʨʘʙʦʪʘʷ ʥʘʜ ʩʣʘ-

ʙʳʤʠ, ʚʦʩʧʠʪʳʚʘʷ ʚ ʩʝʙʝ ʥʘʠʣʫʯʰʠʝ ʢʘʯʝ-

ʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚʳʜʝʣʠʪʴʩʷ ʠʟ ʪʦʣ-

ʧʳ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʨʘʟʚʠʚʘʪʴ ʩʚʦʠ ʩʧʦʩʦʙ-

ʥʦʩʪʠ, ʜʦʚʦʜʷ ʠʭ ʜʦ ʩʦʚʝʨʰʝʥʩʪʚʘ. 

ɿʘ ʚʨʝʤʷ ʦʩʦʟʥʘʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʥʘʢʦʧ-

ʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʢʦʧʣʝʥʥʳʭ ʟʥʘ-

ʥʠʡ, ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʟʥʳʝ ʤʝʪʦʜʠʢʠ ʧʦ ʧʝ-

ʨʝʜʘʯʠ ʠ ʦʩʚʦʝʥʠʶ ʟʥʘʥʠʡ ʥʝʦʬʠʪʘʤʠ. ɽʩ-

ʣʠ ʚ ʤʠʨʝ ʞʠʚʦʪʥʳʭ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ 

ʟʥʘʥʠʡ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʯʫ ʚʳʞʠʚʘʥʠʷ, ʪʦ 

ʝʩʪʴ ʥʝ ʧʦʣʫʯʠʚʰʝʝ ʟʥʘʥʠʡ ʦʩʦʙʴ ʥʝ ʩʤʦ-

ʞʝʪ ʵʣʝʤʝʥʪʘʨʥʦ ʚʳʞʠʪʴ ʚ ʤʠʨʝ ʠ ʙʳʩʪʨʦ 

ʫʤʨʝʪ ʦʪ ʛʦʣʦʜʘ, ʙʦʣʝʟʥʝʡ ʠʣʠ ʥʝʩʯʘʩʪʥʦʛʦ 

ʩʣʫʯʘʷ, ʪʦ ʚ ʤʠʨʝ ʣʶʜʝʡ ʤʦʞʥʦ ʜʦʚʦʣʴʥʦ 

ʜʦʣʛʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʥʦʩʥʦʝ ʠ ʜʘʞʝ ʩʳʪ-

ʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝ ʠʤʝʶʱʠʤ ʠ ʥʝ ʧʨʠ-

ʤʝʥʷʶʱʠʤ ʟʥʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʩʫʙʲʝʢ-

ʪʘʤ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʩʦʮʠ-

ʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʯʪʦ ʢʦʥʝʯ-

ʥʦ ʙʣʘʛʦʨʦʜʥʦ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʚʦʜʠʪ 

ʢ ʢʨʠʟʠʩʫ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʧʨʦʜʦʣʞʘʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʤʝʪʦʜʠʢ ʠ 

ʤʝʪʦʜʦʣʦʛʠʡ ʧʦ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʧʦʜʨʘʩ-

ʪʘʶʱʠʤ ʧʦʢʦʣʝʥʠʷ ʧʨʝʟʨʠʪʝʣʴʥʦ ʥʘʟʳʚʘʷ 

ʝʛʦ çʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤè. ʅʦ ʚʩʸ 

ʯʘʱʝ ʧʨʦʧʘʛʘʥʜʠʨʫʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠʥʜʠʚʠ-

ʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʶ-

ʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤ-

ʧʴʶʪʝʨʦʚ ʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʤʘʩʩʦʚʦ-

ʛʦ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʫʪʝʤ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠ-

ʟʘ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʟʚʝʩʪ-

ʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʧʦʪʨʝʙʣʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʜʧʠʪʳʚʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʝʤ ʠ ʠʥʪʝʨʝʩʘʤʠ ʩʚʝʨʭʤʦʥʦʧʦʣʠʡ ʠ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʨʝʛʫʣʠ-

ʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʮʩʝʪʝʡ ʠ ʠʥʜʫʩʪʨʠʠ 

ʠʛʨ ʠ ʧʦʜʦʙʥʳʭ ʨʘʟʚʣʝʯʝʥʠʡ, ʠʩʧʦʣʴʟʫʷ 

ʢʘʢ ʘʨʛʫʤʝʥʪ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʥʘ 

ʙʘʟʝ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʦʚ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʙʘʟ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨ-

ʩʦʚ. ɼʝʢʣʘʨʠʨʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʫʧʨʘʚ-

ʣʷʝʤʦʛʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʟʥʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʣʫʯʠʪʴ ʧʨʦʬʝʩ-

ʩʠʶ ʠʣʠ ʟʥʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʙʠʟʥʝʩʘ ʠ ʩʦ-

ʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʚʦʠʭ ʠ ʦʙʱʝ-

ʩʪʚʘ ʚ ʮʝʣʦʤ. ɽʩʣʠ ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʥʝʪʘ ʢʘʢ 

ʛʣʦʙʘʣʴʥʦʡ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʙʳʣʦ 

ʧʨʦʛʨʝʩʩʦʤ ʠ ʩʪʠʤʫʣʦʤ ʢ ʜʘʣʴʥʝʡʰʝʤʫ 

ʨʘʟʚʠʪʠʶ, ʪʦ ʩʦʟʜʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ 

ʥʘ ʙʘʟʝ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʙʳʣʦ ʠʟʙʳʪʦʯʥʳʤ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ, ʠʟʙʳʪʦʯʥʳʤ ʜʫʙʣʠʨʦ-

ʚʘʥʠʝʤ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʠʟʤʝʥʝʥʠʝʤ ʮʝʣʝʡ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ ʣʶʜʝʡ ʚʦʦʙʱʝ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʮʝʣʦʤ 

ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʥʝʨʘʟʫʤʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʏʝʣʦʚʝʢ ʦʙʣʘʜʘʝʪ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʦʜʥʦʚʨʝʤʝʥ-

ʥʳʭ ʧʦʪʦʢʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʅʘʧʨʠʤʝʨ, 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʫʜʝʨʞʘʥʠʝʤ ʚ 

ʧʘʤʷʪʠ ʠʤʝʥ ʚʩʝʭ ʧʨʠʛʣʘʰʝʥʥʳʭ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʛʦʩʪʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪ 3 ʜʦ 9. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʚʫʶʱʠʭ ʚʦ 

ʚʟʘʠʤʥʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʣʶʜʝʡ, ʚ ʧʘʤʷʪʠ ʯʝʣʦʚʝʢʘ ʥʝ ʩʦʜʝʨʞʘʪʩʷ 

ʠʤʝʥʘ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ, ʠ ʦʙʱʝʥʠʝ ʩʚʦ-

ʜʠʪʩʷ ʢ ʩʦʟʜʘʥʠʶ ʦʙʦʩʦʙʣʝʥʥʳʭ ʢʨʫʞʢʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʟʜʘʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʫʤʝʥʴʰʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʠ ʫʭʫʜʰʘʝʪ ʮʝʣʝʚʦʝ ʜʦʩ-

ʪʠʞʝʥʠʝ [4]. 
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ʉʦʟʜʘʥʠʝ ʙʝʩʩʠʩʪʝʤʥʳʭ ʙʘʟ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʥʘ-

ʧʨʠʤʝʨ Coursera ʠʣʠ Ted conference, ʠ ʜʘ-

ʞʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʭ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚ̫-

ʣʝʥʠʶ ʦʙʨʘʟʦʚʘʥʥʳʭ ʣʶʜʝʡ, ʥʦ ʩʦʟʜʘʶʪ 

ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʦʙʨʘʟʦʚʘʥʥʳʭ 

ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʳʪʘʪʴʩʷ ʨʘʙʦʪʘʪʴ 

ʧʦ ʧʦʣʫʯʝʥʥʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦ ʧʨʦʬʝʩʩʠʠ ʚ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʙʣʝʤʥʳʭ ʩʠ-

ʪʫʘʮʠʡ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʩʣʦʞʥʳʭ ʩʠʪʫʘʮʠʡ ʶʨʠʜʠʯʝʩʢʦʛʦ ʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʠʭ, ʪʘʢ 

ʢʘʢ ʥʝ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʤʳʩʣʦʚ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʜʝʡʩʪ-

ʚʠʪʝʣʴʥʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʪʨʘʜʠʮʠʦʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 

ʨʘʜʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʣʘʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʫʜʘʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʦʩʪʨʝʙʦʚʘʥʘ 

ʚ ʩʣʫʯʘʷʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʣʠ 

ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʩʤʝʰʘʥʥʦʛʦ (blended) ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ 

ʧʨʠʩʫʪʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʠ ʥʘʣʠʯʠʝ ʫʯʠʪʝʣʷ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ, ʢʘʢ ʤʦʜʥʦ ʝʛʦ ʠʤʝʥʦ-

ʚʘʪʴ, ʪʴʶʪʦʨʘ, ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦ-

ʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ [5]. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʠʤʝʨʘ 

ʚʟʘʠʤʦʩʚʷʟʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʦ-

ʩʪʦʷʥʠʷ ʵʢʦʥʦʤʠʢʠ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʦʧʳʪ 

ʉʐɸ, ʢʦʪʦʨʳʝ ʠʥʚʝʩʪʠʨʦʚʘʣʠ ʠ ʨʘʟʚʠʚʘʣʠ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʪʦ-

ʨʦʝ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 

çBrookings Institutionè ʯʠʩʣʦ ʥʠʟʢʦʦʧʣʘʯʠ-

ʚʘʝʤʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʉʐɸ ʦʮʝʥʠʚʘʝʪʩʷ 

ʚ 53 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ, ʘ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ çSentier Researchè ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʤʝʜʠʘʥʥʳʡ ʛʦʜʦʚʦʡ ʜʦʭʦʜ ʜʦʤʦʭʦʟʷʡʩʪʚ 

ʩʦʩʪʘʚʣʷʝʪ 66465 ʜʦʣʣ. ʉʐɸ, ʘ ʩʨʝʜʥʠʡ 

ʜʦʣʛ ʜʦʤʦʭʦʟʷʡʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 230 

ʪʳʩ. ʜʦʣʣ. ʉʐɸ [6]. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ 

ʥʝ ʠʤʝʶʪ ʧʨʷʤʦʡ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ, 

ʪʘʢ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʅʦ ʥʝʩʠʩʪʝʤʥʦʝ ʠʥʜʠ-

ʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʪʦʣʴʢʦ 

ʫʭʫʜʰʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ Open Educa-

tion Europe 91% ʝʚʨʦʧʝʡʩʢʠʭ ʚʫʟʦʚ ʠʩ-

ʧʦʣʴʟʫʶʪ ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʉʘʤʳʝ ʧʦ-

ʧʫʣʷʨʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ e-learning ʜʠʩ-

ʮʠʧʣʠʥʳ ï ʵʪʦ ʙʠʟʥʝʩ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʧʝʜʘ-

ʛʦʛʠʢʘ, ʠʥʞʝʥʝʨʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʜʠʩʮʠʧʣʠʥʳ. ʂʨʘʡʥʝ ʨʝʜʢʦ ʵʣʝʢʪʨʦʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʬʝʨʘʭ ʶʨʠʩ-

ʧʨʫʜʝʥʮʠʠ ʠ ʠʩʢʫʩʩʪʚʘ. ʆʜʥʘʢʦ ʦʢʦʣʦ ʧʦ-

ʣʦʚʠʥʳ ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʥʝ ʩʯʠʪʘ-

ʶʪ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʘʝʪ ʧʦʚʳ-

ʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʙʱʝʠʟʚʝʩʪʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʩʨʝʜʘ, ʦʢʨʫʞʘʶʱʘʷ ʯʝʣʦʚʝʢʘ, ʦʢʘʟʳʚʘ-

ʝʪ ʥʘ ʥʝʛʦ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ. ʋ ʠʟʚʝʩʪʥʦʛʦ 

ʩʦʮʠʦʣʦʛʘ ʏ. ʂʫʣʠ ʙʳʣʘ ʪʝʦʨʠʷ çʟʝʨʢʘʣʴ-

ʥʦʛʦ ʗè. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ ʗ-

ʢʦʥʮʝʧʮʠʷ ʬʦʨʤʠʨʫʝʪʩʷ, ʫʪʦʯʥʷʝʪʩʷ ʠ ʫʢ-

ʨʝʧʣʷʝʪʩʷ ʜʝʥʴ ʦʪʦ ʜʥʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʣʶʜʝʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʦ ʪʦʤʫ, ʢʘʢ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʯʝʣʦʚʝʢʫ ʜʨʫʛʠʝ, ʦʥ ʤʦʞʝʪ ʩʫʜʠʪʴ, 

ʢ ʢʘʢʦʤʫ ʪʠʧʫ ʣʶʜʝʡ ʦʥ ʧʨʠʥʘʜʣʝʞʠʪ. 

ʄʥʝʥʠʝ ʢʘʞʜʦʛʦ ʦ ʩʚʦʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʥʨʘʚʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪ-

ʚʘʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʷʭ, ʦ ʪʦʤ, ʢʘ-

ʢʠʝ ʧʦʩʪʫʧʢʠ ʦʪ ʥʝʛʦ ʦʞʠʜʘʶʪ, ʚʦʟʥʠʢʘʝʪ 

ʚ ʭʦʜʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʛʨʫʧʧʘʭ [7]. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ, ʢʦ-

ʪʦʨʳʝ ʧʦʤʦʛʫʪ ʩʪʫʜʝʥʪʘʤ ʚ ʦʙʳʯʥʦʡ ʞʠʟ-

ʥʠ, ʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʦʡ ʢʨʫʛ ʦʙʱʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʙʳ ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ. ʏʝʣʦʚʝ-

ʢʫ ʥʫʞʥʦ ʦʙʱʘʪʴʩʷ ʩ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʝ 

ʨʘʟʜʝʣʷʶʪ ʝʛʦ ʠʥʪʝʨʝʩʳ ʠʣʠ ʜʘʞʝ ʮʝʣʠ. 

ʊʘʢ ʫ ʯʝʣʦʚʝʢʘ ʙʫʜʝʪ ʥʝ ʧʨʦʩʪʦ ʙʦʣʴʰʘʷ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʯʝʤ-ʣʠʙʦ, ʥʦ ʠ ʦʧʨʝ-

ʜʝʣʝʥʥʘʷ ʤʦʪʠʚʘʮʠʷ çʥʝ ʦʪʩʪʘʚʘʪʴ ʦʪ ʜʨʫ-

ʛʠʭè. ʀʤʝʥʥʦ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʠ ʠʥʦʛʜʘ 

ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ. 

ʆʪ ʥʠʭ ʤʦʞʥʦ ʫʟʥʘʪʴ ʯʪʦ-ʪʦ ʥʦʚʦʝ ʦ ʢʘ-

ʢʦʤ-ʣʠʙʦ ʧʨʝʜʤʝʪʝ, ʧʦʜʠʩʢʫʪʠʨʦʚʘʪʴ ʩ 

ʥʠʤʠ ʠ, ʚʦʟʤʦʞʥʦ, ʚʳʷʚʠʪʴ ʯʪʦ-ʪʦ ʥʦʚʦʝ, 

ʚʝʜʴ ʚ ʩʧʦʨʝ ʨʦʞʜʘʝʪʩʷ ʠʩʪʠʥʘ, ʘ ʦʙ ʵʪʦʤ 

ʛʣʘʩʠʣʘ ʝʱʝ ʘʥʪʠʯʥʘʷ ʜʠʘʣʝʢʪʠʢʘ. ʕʪʘ 

ʥʘʫʢʘ ʧʨʝʚʦʟʥʦʩʠʣʘ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ 

ʩʧʦʨʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʩʣʦ-

ʚʘʭ ʩʦʙʝʩʝʜʥʠʢʘ ʠ ʩʪʨʝʤʠʣʘʩʴ ʧʨʝʦʜʦʣʝʪʴ 

ʵʪʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩ ʮʝʣʴʶ ʧʦʩʪʠʞʝʥʠʷ ʠʩ-

ʪʠʥʳ. ʅʘʠʙʦʣʝʝ ʦʙʩʪʦʷʪʝʣʴʥʦ ʜʘʥʥʳʤ ʚʦ-

ʧʨʦʩʦʤ ʟʘʥʠʤʘʣʩʷ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʫʯʝ-

ʥʳʡ ʠ ʬʠʣʦʩʦʬ ʉʦʢʨʘʪ, ʚʚʝʜʰʠʡ ʧʦʥʷʪʠʝ 

çʪʝʵʪè, ʪ.ʝ. ʨʘʟʫʤʥʳʡ ʜʠʘʣʦʛ, ʦʩʥʦʚʥʳʤʠ 

ʵʪʘʧʘʤʠ ʢʦʪʦʨʦʛʦ ʙʳʣʠ:  

1. ʉʦʢʨʘʪʦʚʩʢʘʷ ʠʨʦʥʠʷ. 

2. ʄʘʡʝʚʪʠʢʘ. 

3. ʀʥʜʫʢʮʠʷ. 

4. ɼʝʜʫʢʮʠʷ. 
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ʇʨʠʚʝʜʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʫʤʝʩʪʥʦ ʚ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ 

ʦʥʘ ʷʚʣʷʝʪʩʷ ʧʨʦʦʙʨʘʟʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʚʳʩʪʨʘʠʚʘʥʠʷ ʣʶʙʳʭ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʡ. ɺʩʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʜʠʩʢʫʩʩʠʠ 

ʠ ʜʝʙʘʪʳ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʩʦʜʝʨʞʘʪ ʩʦʢʨʘ-

ʪʦʚʩʢʫʶ ʩʭʝʤʫ ʜʦʩʪʠʞʝʥʠʷ ʠʩʪʠʥʳ, ʛʜʝ 

ʧʦʜ ʠʩʪʠʥʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ ʥʝʢʠʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʢʦʥʩʝʥʩʫʩ 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʨʠʭʦʜʘ ʢ ʫʩʧʝʭʫ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʣʠʯ-

ʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʠ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʪʨʝ-

ʙʫʝʪʩʷ, ʧʦ-ʤʥʝʥʠʶ ʩʘʤʠʭ ʩʪʫʜʝʥʪʦʚ, ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʨʷʜ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩ-

ʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ʚʣʠʷʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʥʘ ʣʠʯ-

ʥʦʩʪʥʳʡ ʨʦʩʪ.  

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʢʘʟʘʣʦ 

ʚʳʩʦʢʠʡ ʧʨʦʮʝʩʩ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʠʣʠ ʘʜ-

ʜʠʢʮʠʠ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ: 

ï 99% ʨʝʛʫʣʷʨʥʦ ʧʦʩʝʱʘʶʪ ʀʥʪʝʨʥʝʪ,  

ï 30% ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʷʪ ʪʘʤ ʦʪ 3 ʜʦ 8 

ʯʘʩʦʚ, 

ï 20% ï ʙʦʣʝʝ 8 ʯʘʩʦʚ. 

ɺʨʝʤʷ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʩʦʮʩʝʪʷʭ, ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʦʙʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʶ 

ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʧʦʣʦʚʠ-

ʥr  ʜʣʷ 80% ʩʪʫʜʝʥʪʦʚ ʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 

ʩʢʦʨʝʝ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ ʜʣʷ 

ʣʠʯʥʦʛʦ ʫʩʧʝʭʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ɺʨʝʤʷ, ʧʦʪʨʘʯʝʥʥʦʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʤʫ 

ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʩʦ-

ʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 10% ʜʣʷ 80% ʩʪʫʜʝʥʪʦʚ ʠ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʩʢʦʨʝʝ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʡ ʠ 

ʘʜʝʢʚʘʪʥʳʡ ʬʘʢʪʦʨ ʜʣʷ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. 

ʆʞʠʜʘʥʠʝ ʣʠʯʥʦʛʦ ʫʩʧʝʭʘ ʦʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʘ-

ʜʠʮʠʦʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ.  

ʉʪʨʝʤʣʝʥʠʝ ʚ ʧʦʪʨʝʙʥʦʩʪʠ ʢ ʣʠʯʥʳʤ 

ʜʦʩʪʠʞʝʥʠʷʤ ʜʣʷ 60% ʩʪʫʜʝʥʪʦʚ ʩʦʩʪʘʚʣʷ-

ʝʪ ʧʦʚʳʰʝʥʥʫʶ ʠ ʚʳʩʦʢʫʶ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʩʘʤʠ ʩʪʫʜʝʥʪʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʜʣʷ 

ʣʠʯʥʦʛʦ ʫʩʧʝʭʘ ʦʯʝʥʴ ʚʳʩʦʢʦ ʠ ʧʨʠ ʵʪʦʤ 

ʥʝ ʚʳʜʝʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʩʝʪʝʡ ʚ 

ʧʫʩʪʦʝ ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʝ, ʨʘʩʩʤʘʪʨʠʚʘʷ 

ʠʭ ʪʘʢʞʝ ʚʢʣʶʯʝʥʥʳʤʠ ʚ ʩʪʨʘʪʝʛʠʶ ʣʠʯ-

ʥʦʛʦ ʨʦʩʪʘ. ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʭʦʜʷʩʴ 

ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʘʪʠʢʫ ʥʝ 

ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ, ʠ ʪʨʝʙʫʝʪʩʷ ʧʦʜʥʷʪʴʩʷ ʥʘ 

ʫʨʦʚʝʥʴ ʚʳʰʝ ʠ ʨʘʩʰʠʨʠʪʴ ʦʙʣʘʩʪʴ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ, ʜʦʙʘʚʠʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩ-

ʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʩʪʫʜʝʥʪʘʤʠ ʩʚʷʟʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩ ʣʠʯʥʳʤ 

ʫʩʧʝʭʦʤ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʃʠʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʫʩʧʝʭʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʙʫʯʝʥʠʝʤ ʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʤ ʨʦʩʪʦʤ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ, 

ʠʙʦ ʩʘʤʦ ʧʦʥʷʪʠʝ çʫʩʧʝʭè ʢʨʘʡʥʝ ʤʥʦʛʦ-

ʛʨʘʥʥʦ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʚʢʣʘʜʳʚʘʝʪ ʚ ʵʪʦ 

ʩʣʦʚʦ ʯʪʦ-ʪʦ ʩʚʦʝ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ.  

ʂʘʞʜʳʡ ʩʧʦʩʦʙʝʥ ʚʦʩʧʠʪʘʪʴ ʚ ʩʝʙʝ ʣʠ-

ʜʝʨʘ, ʚʝʜʴ ʢʘʢ ʛʦʚʦʨʠʣ ʫʯʝʥʳʡ ɼʞʦʨʜʞ 

ɺʘʰʠʥʛʪʦʥ ʂʘʨʚʝʨ: çɼʝʚʷʥʦʩʪʦ ʜʝʚʷʪʴ 

ʧʨʦʮʝʥʪʦʚ ʥʝʫʜʘʯ ʧʨʦʠʩʭʦʜʠʪ ʩ ʪʝʤʠ, ʢʪʦ 

ʧʨʠʚʳʢ ʥʘʭʦʜʠʪʴ ʩʝʙʝ ʦʧʨʘʚʜʘʥʠʷè. ʏʝʣʦ-

ʚʝʢ, ʢʦʪʦʨʳʡ ʟʘʣʦʞʠʣ ʩʝʙʝ ʭʦʨʦʰʫʶ ʙʘʟʫ 

ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʩʚʦʝʛʦ ʣʠʯʥʦʛʦ ʫʩʧʝʭʘ 

ʫʞʝ ʩʜʝʣʘʣ ʤʥʦʛʦʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʝʯ-

ʥʦʡ ʮʝʣʠ. ʊʝʧʝʨʴ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʠʜʪʠ ʧʦ 

ʯʝʪʢʦ ʥʘʤʝʯʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʘʷ ʦʙʷ-

ʟʘʪʝʣʴʥʦ ʧʨʠʚʝʜʝʪ ʢ ʚʳʜʘʶʱʠʤʩʷ ʨʝʟʫʣʴ-

ʪʘʪʘʤ [8]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʧʦʤʠʤʦ 

ʧʨʷʤʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʮʩʝʪʝʡ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʩʪʫʜʝʥʪʦʚ ʦʙ ʫʩʧʝʭʝ, ʝʱʸ 

ʠ ʫʩʪʦʡʯʠʚʳʡ ʦʩʦʟʥʘʥʥʳʡ ʚʳʙʦʨ ʪʨʘʜʠʮʠ-

ʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ 

ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʠ ʢʘʨʴʝʨʥʳʭ ʘʤʙʠʮʠʡ. 
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ʇʈʆɹʃɽʄɸ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ɺʆʉʇʀʊɸʅʀʗ ʀ ʆɹʈɸɿʆɺɸʅʀʗ  

ʇʆɼʈɸʉʊɸʖʑɽʁ ʄʆʃʆɼɽɾʀ ɺ ʉʆɺʈɽʄɽʅʅʆʁ ʈʆʉʉʀʀ 
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ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʛʣʘʚʥʳʝ ʧʨʠʯʠʥʳ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʵʪʘʧʝ ʶʥʦʰʝʩʢʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʮʝʥʥʦʩʪʥʳʭ 

ʦʨʠʝʥʪʠʨʦʚ. ʇʨʠʚʦʜʠʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʚ ʈʦʩʩʠʠ ʠ ʨʘʟʙʠʨʘ-

ʶʪʩʷ ʜʝʪʘʣʴʥʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʠʟ ʥʠʭ. ʇʣʘʥʠʨʫʝʪʩʷ ʘʙʩʪʨʘʢʪʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝ-

ʤʳ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʘʩʧʝʢʪʳ 

ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʜʨʘʩʪʘʶʱʝʡ ʤʦʣʦʜʝʞʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʦʩʧʠʪʘʥʠʝ, ʧʨʠʨʦʜʘ, ʤʦʣʦʜʝʞʴ, ʦʢʨʫ-

ʞʘʶʱʘʷ ʩʨʝʜʘ. 

  

ʀʩʪʦʨʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʝʨʘʟʨʳʚʥʦ ʰʘ-

ʛʘʝʪ ʥʦʛʘ ʚ ʥʦʛʫ ʩ ʠʩʪʦʨʠʝʡ ʧʨʠʨʦʜʳ. ɺ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʢʘʢ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʩʪʘʥʦʚʠʪʩʷ 

ʪʷʞʝʣʦ ʫʩʣʝʜʠʪʴ ʟʘ ʫʨʦʥʦʤ, ʥʘʥʦʩʠʤʳʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺʦʧʨʦʩ ʦ ʟʘʱʠʪʘ ʧʨʠ-

ʨʦʜʳ ʜʘʚʥʦ ʥʘʙʠʨʘʝʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ 

ʛʣʦʙʘʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ. ɽʩʣʠ ʣʶʜʠ ʥʝ ʥʘʯ-

ʥʫʪ ʟʘʙʦʪʠʪʴʩʷ ʦ ʧʨʠʨʦʜʝ ʠ ʙʝʨʝʞʥʦ ʦʪʥʦ-

ʩʠʪʴʩʷ ʢ ʧʣʘʥʝʪʝ, ʪʦ ʦʥʠ ʨʘʟʨʫʰʘʪ ʪʦ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʭ ʞʠʟʥʠ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʥʝ ʧʨʦʠʟʦʰʣʘ ʪʘʢʘʷ ʢʘʪʘʩʪʨʦʬʘ, 

ʪʨʝʙʫʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʦʙʨʘ-

ʟʦʚʘʥʠʝ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝ-

ʦʙʭʦʜʠʤʦ ʚʦʩʧʠʪʳʚʘʪʴ ʢʫʣʴʪʫʨʫ ʠ ʩʦʮʠ-

ʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʄʦʣʦʜʝʞʴ ʷʚʣʷ-

ʝʪʩʷ ʧʦʜʨʘʩʪʘʶʱʠʤ ʧʦʢʦʣʝʥʠʝʤ, ʥʘ ʢʦʪʦ-

ʨʦʝ ʚʦʟʣʘʛʘʝʪʩʷ ʙʫʜʫʱʝʝ ʤʠʨʘ, ʚ ʢʦʪʦʨʦʤ 

ʤʳ ʞʠʚʝʤ. ɽʩʣʠ ʫʧʫʩʪʠʪʴ ʤʦʤʝʥʪ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʨʘʥʥʝʛʦ ʜʝʪʩʪʚʘ, 

ʪʦ ʵʪʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʜʘʣʴʥʝʡʰʝʤ ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʠ ʣʶʜʝʡ. ʏʝʤ ʨʘʥʴʰʝ ʥʘʯʠʥʘʝʪʩʷ 

ʧʨʦʮʝʩʩ ʟʘʣʦʞʝʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʮʝʥʥʦʩʪ-

ʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʚ ʧʦʜʨʘʩʪʘʶʱʝʝ ʧʦʢʦʣʝ-

ʥʠʝ, ʪʝʤ ʩʪʨʦʞʝ ʠ ʫʚʝʨʝʥʥʝʝ ʙʫʜʝʪ ʠʭ ʧʦ-

ʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʢ ʦʢʨʫʞʘʶ-

ʱʝʤʫ ʤʠʨʫ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʚʦʩʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ 

ʤʦʣʦʜʝʞʠ ʩʦʧʨʠʯʘʩʪʥʦʩʪʠ ʢʦ ʚʩʝʤʫ ʞʠʚʦ-

ʤʫ, ʟʘʙʦʪʣʠʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʨʦʜʝ ʠ 

ʩʪʨʝʤʣʝʥʠʝ ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʝ. 

ʆ ʪʦʤ, ʥʘ ʩʢʦʣʴʢʦ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʘʩʥʳʤ, ʚʧʝʨʚʳʝ ʥʘʯʘʣʠ ʛʦ-

ʚʦʨʠʪʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʖʅɽʉʂʆ ʚ ʇʘʨʠʞʝ ʚ 1968 ʛʦʜʫ. ɻʣʘʚʥʦʡ 

ʪʝʤʦʡ ʜʘʥʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʜʝʡ 

ʚʘʞʥʦʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʠʝ ʩʨʝʜʳ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʦ ʜʘʥʥʳʤ 

ʖʅɽʉʂʆ ʠ ɺʆɿ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ 1993 

ʛʦʜʫ, ʈʦʩʩʠʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʯʠʩʣʝ ʩʘʤʳʭ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʨʘʥ ʩ ʜʝʛʨʘʜʠʨʫʶʱʝʡ ʵʢʦ-

ʣʦʛʠʝʡ ʪʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʣʘʥʝʪʝ ʚ ʩʚʷʟʠ ʩ 

ʵʪʘʧʦʤ ʩʦʮʠʘʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʱʝ-

ʩʪʚʘ [1, ʩ. 260]. 

ʈʦʩʩʠʷ ʩʣʘʚʠʪʩʷ ʨʘʟʤʝʨʘʤʠ ʩʚʦʝʡ ʥʝ-

ʦʙʲʷʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʫʥʠʢʘʣʴʥʳʤʠ ʧʨʠ-

ʨʦʜʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʢʨʘʩʦʪʦʡ ʤʝʩʪ, ʟʘ-

ʧʦʚʝʜʥʠʢʘʤʠ. ʇʝʨʚʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʨʠ-

ʨʦʜʦʡ ʥʘʰʝʡ ʩʪʨʘʥʳ ï ʵʪʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʚ 

ʤʠʨʝ ʦʟʝʨʦ, ʩʘʤʘʷ ʚʳʩʦʯʘʡʰʘʷ ʛʦʨʘ ɽʚʨʦ-

ʧʳ, ʩʘʤʳʡ ʦʛʨʦʤʥʳʡ ʣʝʩ, ʨʦʟʦʚʦʝ ʦʟʝʨʦ ʠ 

ʜʘʞʝ ʥʝʦʙʳʯʘʡʥʘʷ ʧʫʩʪʳʥʷ. ʅʦ ʚʩʝ ʜʦʩ-

ʪʦʷʥʠʷ ʈʦʩʩʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʢʦʣʦʩʩʘʣʴ-

ʥʳʤ ʫʨʦʥʦʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʨʘʥʳ ʦʪʥʶʜʴ ʥʝ ʨʘ-

ʜʫʞʥʦʝ ʠ ʫʩʫʛʫʙʣʷʝʪʩʷ ʩ ʙʦʣʴʰʝʡ ʩʠʣʦʡ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʪʘʢʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʪʨʘʥʳ, ʛʨʘʥʠ-

ʯʘʱʠʝ ʩ ʈʦʩʩʠʝʡ ʠ ʟʘʛʨʷʟʥʷʶʱʠʝ ʝʝ. 

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʟʘʪʦʨʤʦʞʝʥʥʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʤʦʣʦʜʝ-

ʞʠ ï ʦʪʩʫʪʩʪʚʠʝ ʯʫʚʩʪʚʘ ʣʶʙʚʠ ʠ ʩʦʧʝʨʝ-

ʞʠʚʘʥʠʷ ʢ ʧʨʠʨʦʜʝ. ʂʦʨʥʠ ʧʨʦʙʣʝʤʳ ʚʦʟ-
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ʥʠʢʘʶʪ ʩ ʜʝʪʩʪʚʘ. ʈʦʜʠʪʝʣʠ ʥʝ ʧʨʠʚʠʚʘʶʪ 

ʜʝʪʷʤ ʵʣʝʤʝʥʪʘʨʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʫʶʪ ʟʥʘʥʠʷ ʦʪ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ ʨʘʟ-

ʨʫʰʘʝʪ ʧʨʠʨʦʜʫ, ʠ ʯʪʦ ʝʝ ʩʧʘʩʘʝʪ. ʇʨʦʚʝʜʷ 

ʦʧʨʦʩ ʩʨʝʜʠ ʧʦʜʨʘʩʪʘʶʱʝʡ ʤʦʣʦʜʝʞʠ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 7 ʜʦ 18 ʣʝʪ, ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ 

3 ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʙʣʝʤʳ. ʅʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ 

ʙʝʩʢʦʥʪʨʦʣʴʥʦʤ ʫʥʠʯʪʦʞʝʥʠʠ ʣʝʩʦʚ ï 

41%, ʥʘ ʚʪʦʨʦʤ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪ-

ʤʦʩʬʝʨʳ ï 35%, ʥʘ ʪʨʝʪʴʝʤ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʧʣʘʩʪʠʢʘ ï 24%. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜ-

ʨʦʙʥʝʝ ʢʘʞʜʳʡ ʧʨʠʚʝʜʝʥʥʳʡ ʚʠʜ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ ʠ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ-

ʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʦ ʚʦʩʧʠʪʘʥʠʠ 

ʚ ʧʦʜʨʘʩʪʘʶʱʝʡ ʤʦʣʦʜʝʞʠ ʧʨʘʚʠʣʴʥʳʭ 

ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ. 

ʋʩʫʛʫʙʣʝʥʠʶ ʵʢʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʝʨʘʮʠʦʥʘʣʴʥʘʷ ʚʳʨʫʙʢʘ ʣʝʩʦʚ ʠ ʦʪʩʫʪʩʪ-

ʚʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ. ɿʘʤʝʪʠʪʴ ʵʪʦ ʤʦʞʥʦ ʦʩʦ-

ʙʝʥʥʦ ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ʩʪʨʘʥʳ, ʘ ʚ ʇʨʠ-

ʤʦʨʴʝ ʪʝʤ ʚʨʝʤʝʥʝʤ ʚʳʨʫʙʘʝʪʩʷ 1,5 ʤʣʥ. 

ʜʨʝʚʝʩʠʥʳ ʝʞʝʛʦʜʥʦ. ʕʪʦ ʧʣʘʯʝʚʥʦ ʜʣʷ 

ʟʝʤʣʠ, ʢʦʪʦʨʘʷ ʪʝʨʷʝʪ ʩʚʦʠ ʧʣʦʜʦʨʦʜʥʳʝ 

ʩʚʦʡʩʪʚʘ ʦʪ ʦʪʩʫʪʩʪʚʠʷ ʜʝʨʝʚʴʝʚ. ʊʘʢʞʝ 

ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʚʳʨʫʙʢʦʡ ʜʝʨʝʚʴʝʚ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ, 

ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʝʥ ʚʳʟʚʘʪʴ 

ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʚʝʜʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʢ ʧʨʦʙʣʝʤʝ ʫʞʝ 

ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ [2]. ʈʦʩʩʠʷ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʨʝʜʠ ʩʪʨʘʥ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʚʳʨʫʙʘʝʤʳʭ ʜʝʨʝʚʴʝʚ. ɽʩʣʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦ, ʪʦ ʚ ʈʦʩʩʠʠ 

ʚʳʨʫʙʘʝʪʩʷ 4,139 ʛʘ ʚ ʛʦʜ, ʪʦʛʜʘ ʢʘʢ ʥʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ ʥʘʭʦʜʠʪʩʷ ʂʘʥʘʜʘ ï 2,45 ʛʘ ʚ 

ʛʦʜ [3]. ʇʦʜʨʘʩʪʘʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʜʦʣʞʥʦ 

ʦʩʦʟʥʘʚʘʪʴ ʤʘʩʰʪʘʙ ʫʛʨʦʟʳ ʩʪʨʘʥʝ ʠ ʧʣʘ-

ʥʝʪʝ ʚ ʮʝʣʦʤ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʙʫʜʫʱʝʤ 

ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʤʠʥʠʤʠʟʠʨʦʚʘʣʘʩʴ, ʩʣʝ-

ʜʫʝʪ ʫʞʝ ʚʦʩʧʠʪʳʚʘʪʴ ʚ ʤʦʣʦʜʝʞʠ ʮʝʥ-

ʥʦʩʪʴ ʜʝʨʝʚʴʝʚ. ʇʨʠʚʠʚʘʥʠʝ ʢ ʢʫʣʴʪʫʨʝ 

ʩʘʞʘʪʴ ʥʦʚʳʝ ʜʝʨʝʚʴʷ ʚʦ ʤʥʦʛʦʤ ʤʦʞʝʪ 

ʩʧʘʩʪʠ ʩʠʪʫʘʮʠʶ. ɺʦʟʤʦʞʥʦ 1 ʧʦʩʘʞʝʥʥʦʝ 

ʜʝʨʝʚʦ ʥʝ ʧʨʠʥʝʩʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʣʴʟʳ, ʧʦ ʝʩʣʠ ʢʘʞʜʳʡ ʧʦʩʘʜʠʪ ʧʦ 1, ʪʦ 

ʩʪʨʘʥʘ ʧʨʠʨʦʜʘ ʙʫʜʝʪ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʦ 

ʚʩʝ ʞʝ, ʧʦʜʭʦʜ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ. ʋ ʧʦʜʨʘʩ-

ʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʫʞʥʦ ʚʚʦʜʠʪʴ ʚ ʧʨʠ-

ʚʳʯʢʫ ʩʦʟʜʘʥʠʝ ʟʝʣʝʥʳʭ ʟʦʥ, ʨʝʛʫʣʷʨʥʳʝ 

ʩʫʙʙʦʪʥʠʢʠ, ʨʘʟʚʝʜʝʥʠʝ ʢʣʫʤʙ. ʊʦʛʜʘ ʚ 

ʙʫʜʫʱʝʤ, ʩʪʘʚ ʚʟʨʦʩʣʝʝ, ʦʥʠ ʚʦʟʴʤʫʪʩʷ ʟʘ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʫʩʠʣʝʥ-

ʥʫʶ ʦʭʨʘʥʫ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʢʦʥʪʨʦʣʴ, ʩʦʟʜʘʥʠʝ ʣʝʩʥʳʭ 

ʬʦʥʜʦʚ ʠ ʣʝʩʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. ʈʝʰʝ-

ʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʶʪ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʠ ʢʨʦʧʦʪʣʠʚʦʛʦ ʚʟʨʘʱʠʚʘʥʠʷ 

ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ. 

ɸʪʤʦʩʬʝʨʘ ʟʘʛʨʷʟʥʷʝʪʩʷ ʣʶʜʴʤʠ ʫʞʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʩʪʦʣʝʪʠʡ. ɺ ʩʚʷʟʠ ʩ 

ʨʘʩhʠʨʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʟʜʘʥʠʝʤ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʚʦʜʦʚ, ʬʘʙʨʠʢ, 

ʩʢʦʧʣʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʠʭ ʚʳʙʨʦʩʫ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ï ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪ-

ʚʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʠʤ, ʯʪʦ ʚʣʠ̫-

ʝʪ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ, ʚʳʟʳ-

ʚʘʶʱʝʛʦ ʢʠʩʣʦʪʥʳʝ ʦʩʪʘʪʢʠ. ʇʦ ʨʝʟʫʣʴʪʘ-

ʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʎɻɹ ʠʤ. ʆʩʪʨʦʚʩʢʦʛʦ 

ʧʦ ʛʦʨʦʜʫ ʂʠʨʦʚʦ-ʏʝʧʝʮʢ çʕʢʦʣʦʛʠʷ ʛʦʨʦ-

ʜʘ ʛʣʘʟʘʤʠ ʤʦʣʦʜʝʞʠè, ʫʜʘʣʦʩʴ ʚʳʷʩʥʠʪʴ, 

ʯʪʦ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ çʂʘʢ ɺʳ ʩʯʠʪʘʝ-

ʪʝ, ʯʪʦ ʩʝʛʦʜʥʷ ʥʘʜʦ ʜʝʣʘʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʘʰ ʛʦʨʦʜ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠ ʯʠʩʪʳʤ?è 81% ʧʨʝʜʣʘʛʘʶʪ ʩʘʤʠʤ ʥʝ 

ʤʫʩʦʨʠʪʴ, 69% ï ʙʦʨʦʪʴʩʷ ʩ ʟʘʛʨʷʟʥʝʥʠʷʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 

ʪʨʘʥʩʧʦʨʪʦʤ, 47% ï ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦʢʨʫ-

ʞʘʶʱʠʭ (ʨʦʜʥʳʭ, ʜʨʫʟʝʡ) ʦ ʧʘʛʫʙʥʦʩʪʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ [4]. 

ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʣʘ-

ʩʪʠʢʦʤ ï ʵʪʦ ʩʘʤʘʷ ʛʣʦʙʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ 

ʥʝ ʪʦʣʴʢʦ ʈʦʩʩʠʠ, ʥʦ ʠ ʚʩʝʛʦ ʤʠʨʘ. ʇʦ ʨʘʟ-

ʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʧʣʘʩʪʠʢʦʚʘʷ ʧʨʦʜʫʢ-

ʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 40% ʦʙʲʝʤʘ ʚʩʝʭ ʙʳʪʦʚʳʭ 

ʦʪʭʦʜʦʚ ʥʘ ʧʣʘʥʝʪʝ. ʈʘʥʥʝʝ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʙʫʤʘʞʥʳʝ ʫʧʘʢʦʚ-

ʢʠ, ʥʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʣʘʚʢʠ ʧʝʨʝ-

ʧʦʣʥʝʥʳ ʧʣʘʩʪʠʢʦʚʦʡ ʧʨʦʜʫʢʮʠʝʡ. ʇʨʠʯʠ-

ʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʘ, ʩʣʝʜʫʶʱʠʝ: 

ʫʜʦʙʥʦ, ʜʝʰʝʚʦ, ʣʝʛʢʦ. ʇʣʘʩʪʠʢ ʦʪʥʦʩʠʪʩʷ 

ʢ ʛʨʫʧʧʝ ʤʫʩʦʨʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʜʣʠʪʝʣʴ-

ʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʝ ʠ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ ʪʨʝ-

ʙʫʝʪ ʩʦʪʥʠ ʣʝʪ, ʘ ʥʝʢʦʪʦʨʳʝ ʝʛʦ ʪʠʧʳ ʥʝ 

ʨʘʟʣʘʛʘʶʪʩʷ ʚʦʚʩʝ. ɺ ʈʦʩʩʠʠ ʧʦʣʥʳʡ ʠʣʠ 

ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʳʡ ʟʘʧʨʝʪ ʧʣʘʩʪʠʢʦʚʳʭ 

ʠʟʜʝʣʠʡ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʙʦʣʴʰʠʤ ʚʦʧʨʦ-

ʩʦʤ. ɺ 2019 ʛʦʜʘ ʚ ʆʆʅ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘ-

ʣʘʩʴ ʧʨʦʙʣʝʤʘ ʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʦʡ 
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ʧʦʩʫʜʦʡ, ʘ ʧʦ ʠʪʦʛʘʤ ʚʩʪʨʝʯʠ 170 ʩʪʨʘʥ 

ʦʙʷʟʘʣʠʩʴ ʩʦʢʨʘʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘ-

ʩʪʠʢʘ ʢ 2030 ʛʦʜʫ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʚʠ-

ʚʘʪʴ ʚ ʣʶʜʷʭ ʧʨʘʚʠʣʴʥʫʶ ʢʫʣʴʪʫʨʫ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʧʣʘʩʪʠʢʦʚʳʤ ʦʪʭʦʜʘʤ, ʨʦʜʠʪʝ-

ʣʷʤ ʩ ʩʘʤʦʛʦ ʜʝʪʩʪʚʘ ʥʫʞʥʦ ʩʪʘʨʘʪʴʩʷ ʜʦ-

ʥʝʩʪʠ ʜʦ ʨʝʙʝʥʢʘ ï ʤʫʩʦʨʠʪʴ ʥʝʣʴʟʷ. ʄʦʞ-

ʥʦ ʧʨʠʜʫʤʘʪʴ ʤʥʦʛʦ ʠʜʝʡ ʜʣʷ ʚʪʦʨʠʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʳʭ ʧʨʝʜʤʝʪʦʚ, 

ʥʘʧʨʠʤʝʨ, ʧʦʜʝʣʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʱʝʡ 

ʧʦʚʪʦʨʥʦ: ʥʝ ʧʦʢʫʧʘʪʴ ʥʦʚʫʶ ʙʫʪʳʣʢʫ ʚʦ-

ʜʳ, ʘ ʚʩʝʛʦ ʣʠʰʴ ʥʘʧʦʣʥʷʪʴ ʯʠʩʪʦʡ ʚʦʜʦʡ 

ʩʪʘʨʫʶ, ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʧʣʘʩʪʠʢʘ ʢ ʩʪʝʢʣʫ 

ʠʣʠ ʠʥʦʤʫ ʪʠʧʫ ʤʘʪʝʨʠʘʣʦʚ. ʅʝ ʪʘʢ ʩʣʦʞ-

ʥʦ ʟʘʣʦʞʠʪʴ ʨʝʙʝʥʢʫ ʚ ʜʝʪʩʪʚʝ ʧʨʠʚʳʯʢʫ 

ʚʳʢʠʜʳʚʘʪʴ ʩʚʦʡ ʤʫʩʦʨ ʚ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʧʣʘʩʪʠʢʦʚʳʭ ʦʪʭʦʜʦʚ, 

ʩʦʨʪʠʨʦʚʘʪʴ ʤʫʩʦʨ, ʚʝʩʪʠ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʧʦʤʦʛʘʪʴ ʜʝʣʘʪʴ ʵʪʦ 

ʜʨʫʛʠʤ ʯʣʝʥʘʤ ʦʙʱʝʩʪʚʘ. ɺʘʞʥʦ ʨʘʩʩʢʘ-

ʟʳʚʘʪʴ ʤʦʣʦʜʝʞʠ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʤʠʨʝ ʠʟ-ʟʘ ʢʘʞʜʦʛʦ ʧʣʘʩʪʠʢʦʚʦʛʦ ʧʨʝʜʤʝ-

ʪʘ, ʦ ʪʦʤ, ʢʘʢ ʩʪʨʘʜʘʶʪ ʤʦʨʩʢʠʝ ʦʙʠʪʘʪʝʣʠ 

ʠ ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ. ɺʟʨʘʱʠʚʘʷ ʪʘʢʠʝ ʮʝ-

ʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʦʨʠʝʥʪʠʨʳ, ʚ ʙʫʜʫʱʝʤ 

ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʜʦʙʠʪʴʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʤʫʩʦʨʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʟʘʚʦʜʦʚ, ʚʚʝʜʝʥʠʝ ʥʘ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʨʦ-

ʜʘʞʫ ʧʦʣʠʵʪʠʣʝʥʦʚʳʭ ʧʘʢʝʪʦʚ ʠʣʠ ʧʦʣʥʳʡ 

ʟʘʧʨʝʪ ʥʘ ʧʨʦʜʫʢʮʠʶ ʪʘʢʦʛʦ ʪʠʧʘ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʤʥʝʥʠʷ ʧʦʜʨʘʩʪʘʶʱʝʡ 

ʤʦʣʦʜʝʞʠ ʦ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʘʭ ʧʨʦʚʝʜʝ-

ʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧ-

ʨʦʩ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʄʦʩʢʚʳ. ɸʥ-

ʢʝʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʤʘʝ-ʠʶʥʝ 2019 

ʛʦʜʘ. ɺ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 175 ʨʝʩ-

ʧʦʥʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 12 ʜʦ 18 ʣʝʪ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ, ʯʪʦ 

46% ʤʦʣʦʜʝʞʠ ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦ-

ʚʦʜʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘ-

ʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʚʦʧʨʦʩʦʚ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʤʦʣʦʜʝʞʴʶ; 

51% ʦʧʨʦʰʝʥʥʳʭ ʧʨʦʛʦʣʦʩʦʚʘʣ ʟʘ ʫʩʠʣʝʥ-

ʥʫʶ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʧʦʟʠʪʠʚʥʦʡ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʨʦʧʘʛʘʥʜʳ ʧʦʩʨʝʜʩʪʚʦʤ ʀʥʪʝʨ-

ʥʝʪ-ʨʝʩʫʨʩʦʚ, ʠʤʠ ʞʝ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ 

ʧʨʠʤʝʨʳ ʪʘʢʦʛʦ ʤʝʪʦʜʘ: ʚʠʨʫʩʥʳʝ ʠʣʠ 

ʧʨʦʚʦʢʘʮʠʦʥʥʳʝ ʚʠʜʝʦʨʦʣʠʢʠ, ʜʝʤʦʥʩʪʨʘ-

ʪʠʚʥʳʝ ʬʦʪʦʧʨʦʝʢʪʳ ʠ ʜʘʞʝ ʤʝʤʳ ʩ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʤ ʧʦʜʪʝʢʩʪʦʤ; ʘ 89% ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʧʨʦʛʦʣʦʩʦʚʘʣʘ ʟʘ ʪʦ, ʯʪʦ ʠʭ ʥʝ ʠʥʪʝʨʝʩ ʢ 

ʙʣʘʛʦʧʦʣʫʯʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʚʷʟʘʥ 

ʩ ʧʦʣʥʦʡ ʠʣʠ ʯʘʩʪʠʯʥʦʡ ʥʝʘʢʪʫʘʣʴʥʦʩʪʴʶ 

ʜʘʥʥʦʡ ʪʝʤʳ ʚ ʠʭ ʦʢʨʫʞʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʜʦ-

ʚʦʣʴʥʦ ʥʝʨʘʟʚʠʪ. ʃʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʘʢʪʠʚʥʦ ʚʝʜʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʧʦʜʨʘʩʪʘʶ-

ʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʩʦʭʨʘʥʥʦʩʪʠ ʞʠʟʥʠ ʧʨʠ-

ʨʦʜʳ. ʄʦʣʦʜʝʞʠ ʥʝ ʭʚʘʪʘʝʪ ʚʥʝʜʨʝʥʠʷ 

ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ ʚ ʠʭ ʧʦʚʩʝʜʥʝʚʥʫʶ 

ʞʠʟʥɹ, ʠʤ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʠ-

ʮʠʘʪʦʨ, ʩʧʦʩʦʙʥʳʡ ʧʨʦʙʫʜʠʪʴ ʞʝʣʘʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʟʘʱʠʪʦʡ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ. ɽʩʣʠ ʥʘʯʘʪʴ ʛʣʦʙʘʣʴʥʳʡ ʚʦʩ-

ʧʠʪʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩ ʩʘʤʦʛʦ ʜʝʪʩʪʚʘ, ʪʦ 

ʚ ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʥʘʜʝʷʪʴʩʷ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʳ ʧʣʘʥʝʪʳ ʚ ʣʫʯʰʫʶ 

ʩʪʦʨʦʥʫ.  
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ʧʦʚʳʰʝʥʠʷ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʝʥʩʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʥʝʛʘʪʠʚʥʳʤ ʦʪʥʦʰʝ-

ʥʠʤ̫ ʠ ʩʦʮʠʘʣʴʥʳʤ ʢʦʥʬʣʠʢʪʘʤ ʚ ʦʙʱʝʩʪʚʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʥʘʩʝʣʝʥʠʝ ʥʝʛʘʪʠʚʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʥʩʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʥʩʠʦʥʝʨʳ, ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʧʝʥʩʠʦʥʝʨʦʚ, ʧʝʥʩʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʝ-

ʫʩʪʦʡʯʠʚʦʝ ʤʘʪʝʨʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʩʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʩʦʮʠʘʣʴʥʳʡ ʢʦʥʬʣʠʢʪ. 

 

ɺ ʈʦʩʩʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʝʜʥʦʩʪʠ ʠ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʙʣʘʛʦʧʦ-

ʣʫʯʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʨʝʙʫʶʱʠʤʠ ʧʨʠ-

ʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ [1]. ʇʨʝʜʧʨʠʥʷʪʳʝ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʤʝʨʳ ï ʫʚʝʣʠʯʝʥʠʝ ʤʠʥʠ-

ʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʨʘʟʤʝʨʘ 

ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʦʙʠʡ ʠ ʧʝʥʩʠʡ 

ï ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʨʦʚʥʷ 

ʙʝʜʥʦʩʪʠ ʠ ʜʘʞʝ ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʠ ʝʛʦ 

ʟʥʘʯʝʥʠʝ. ʇʦ ʦʮʝʥʢʘʤ ʥʝʢʦʪʦʨʳʭ ʵʢʩʧʝʨʪʦʚ, 

ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʟʘ ʯʝʨʪʦʡ ʙʝʜʥʦʩʪʠ 

ʞʠʚʫʪ ʧʦʨʷʜʢʘ 30 ʤʣʥ ʛʨʘʞʜʘʥ. ʇʦ ʨʝʟʫʣʴ-

ʪʘʪʘʤ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ 

2017 ʛ. ʦʢʦʣʦ 40,0% ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥ-

ʜʝʥʪʦʚ ʦʪʥʝʩʣʠ ʩʝʙʷ ʢ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʤ 

ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʙʝʜʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʝʤʴʠ ʩ 

ʜʝʪʴʤʠ, ʧʝʥʩʠʦʥʝʨʳ ʠ ʥʠʟʢʦʦʧʣʘʯʠʚʘʝʤʳʝ 

ʨʘʙʦʪʥʠʢʠ [2]. ʇʦʨʷʜʢʘ 80,0% ʙʝʜʥʳʭ ʚ 

ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʶʪ ʩʝʤʴʠ ʩ ʜʝʪʴʤʠ. ɺ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢ ʥʘʠʤʝʥʝʝ ʦʙʝʩʧʝ-

ʯʝʥʥʳʤ ʠ ʞʠʚʫʱʠʤ ʟʘ ʯʝʨʪʦʡ ʙʝʜʥʦʩʪʠ 

ʢʘʪʝʛʦʨʠʷʤ ʥʘʩʝʣʝʥʠʷ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝ-

ʩʪʠ ʧʝʥʩʠʦʥʝʨʦʚ [3]. 

ʂ ʥʘʯʘʣʫ 2011 ʛ. ʚ ʈʦʩʩʠʠ ʥʘʩʯʠʪʳʚʘ-

ʣʦʩʴ 41,8 ʤʣʥ ʯʝʣ. ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢ 

2018 ʛ. ï 46 ʤʣʥ ʯʝʣ. ɹʦʣʝʝ 20,0% ʠʟ ʥʠʭ 

ʩʦʩʪʘʚʣʷʶʪ ʨʘʙʦʪʘʶʱʠʝ ʧʝʥʩʠʦʥʝʨʳ. ʀʭ 

ʯʠʩʣʝʥʥʦʩʪʴ ʩʪʘʣʘ ʩʦʢʨʘʱʘʪʴʩʷ ʧʦʩʣʝ ʚʚʝ-

ʜʝʥʠʷ ʟʘʧʨʝʪʘ ʥʘ ʠʥʜʝʢʩʘʮʠʶ ʠʭ ʧʝʥ-

ʩʠʡ [4]. ɺ 2016 ʛ. ʬʠʢʩʠʨʦʚʘʣʦʩʴ 15,3 ʤʣʥ 

ʟʘʥʷʪʳʭ ʧʝʥʩʠʦʥʝʨʦʚ, ʚ 2017 ʛ. ï 9,9 ʤʣʥ, ʚ 

2018 ʛ. ï 9,6 ʤʣʥ. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʘʟʨʝʟʝ 

ʣʠʜʝʨʘʤʠ ʧʦ ʥʘʠʙʦʣʴʰʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʝʥʩʠʦʥʝʨʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʠʷ ʚ 2018 

ʛ. ʷʚʣʷʣʠʩʴ ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ (38,0%), 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ (36,8%), ʊʫʣʴʩʢʘʷ (36,2%), 

ʆʨʣʦʚʩʢʘʷ (35,8%), ʂʫʨʩʢʘʷ (35,2%) ʦʙ-

ʣʘʩʪʠ. ɺ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʜʦʣʷ ʧʦʞʠʣʳʭ ʛʨʘ-

ʞʜʘʥ ʚʳʨʦʩʣʘ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʨʦʞʜʘʝʤʦʩʪʠ ʠ 

ʦʪʪʦʢʘ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʄʝʥʴʰʝ ʚʩʝʛʦ 

ʧʝʥʩʠʦʥʝʨʦʚ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ɼʘʛʝʩʪʘʥ 

(21,2%), ʀʥʛʫʰʝʪʠʷ (21,7%), ʂʘʙʘʨʜʠʥʦ-

ɹʘʣʢʘʨʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (22,9%), ʛ. ʄʦʩʢʚʝ 

(24,2%), ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢ-

ʨʫʛʝ (25,6%). ɺ çʤʦʣʦʜʳʭè ʨʝʛʠʦʥʘʭ ʉʝ-

ʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʝʱʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʨʦʞʜʘʝʤʦʩʪʴ, ʘ ʢʨʫʧʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʛʦʨʦ-

ʜʘ, ʩʪʦʣʠʮʳ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ ʧʨʠʪʷ-
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ʛʠʚʘʶʪ ʤʦʣʦʜʝʞʴ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʠ 

ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩʫʜʷ ʧʦ ʘʥʘʣʠʟʫ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚ 46 ʨʝʛʠʦʥʘʭ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʨʝʜʥʠʝ ʧʝʥʩʠʠ ʥʝ ʜʦ-

ʪʷʛʠʚʘʶʪ ʜʦ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ, ʦʥʠ ʟʘʤʝʜʣʠʣʠ ʩʚʦʡ ʨʦʩʪ. ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʛʠʦʥʳ ʩ ʥʘʠʤʝʥʴʰʠʤ 

ʠ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʥʘʟʥʘʯʝʥʥʳʭ ʧʝʥ-

ʩʠʡ ʚ 2017 ʛ. [5]. 

 

ʊʘʙʣʠʮʘ 1. ʈʝʡʪʠʥʛ ʨʝʛʠʦʥʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤ ʠ ʥʘʠʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʥʘʟʥʘʯʝʥʥʳʭ ʧʝʥ-

ʩʠʡ ʚ 2017 ʛ. 
ʈʝʛʠʦʥʳ ʩ ʧʝʥʩʠʡ 11 000 ʨʫʙ. ʠ ʤʝʥʴʰʝ ʈʝʛʠʦʥʳ ʩ ʧʝʥʩʠʡ 16 000 ʨʫʙ. ʠ ʙʦʣʴʰʝ 

ʈʝʩʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 

ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ) 

ʈʝʩʧʫʙʣʠʢʘ ɸʜʳʛʝʷ ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʏʝʯʝʥʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 

ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ 

ʈʝʩʧʫʙʣʠʢʘ ʀʥʛʫʰʝʪʠʷ ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 

ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ ʏʫʢʦʪʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 

 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʮ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʠʭ ʜʦʣʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʪ. 

ʉʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʙʫʜʝʪ ʫʩʠʣʠ-

ʚʘʪʴʩʷ ʠ ʚ ʙʫʜʫʱʝʤ [6]. ɽʩʣʠ ʚ 2018 ʛ. ʜʦʣʷ 

ʧʝʥʩʠʦʥʝʨʦʚ ʩʦʩʪʘʚʣʷʣʘ 25,5%, ʪʦ ʢ 2030 ʛ. 

ʦʥʘ ʤʦʞʝʪ ʜʦʩʪʠʯʴ 30,0%.  

ʇʝʥʩʠʦʥʥʘʷ ʨʝʬʦʨʤʘ, ʚʚʝʜʝʥʥʘʷ ʚ ʈʦʩ-

ʩʠʠ ʚ 2018 ʛ., ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʛʨʘʥʠʮ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʧʦ ʧʦʣʛʦʜʘ ʥʘʯʠʥʘʷ ʩ 2019 ʛ. ʠ ʜʦ 2034 ʛ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʦʚʳʰʝʥʠʷ ʧʝʥʩʠʦʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʩʦʩʪʦʠʪ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʯʠʩʣʝʥ-

ʥʦʩʪʠ ʧʣʘʪʝʣʴʱʠʢʦʚ ʧʝʥʩʠʦʥʥʳʭ ʚʟʥʦʩʦʚ 

ʠ ʧʦʣʫʯʘʪʝʣʝʡ ʧʝʥʩʠʡ ʥʘ ʧʨʠʝʤʣʝʤʦʤ 

ʫʨʦʚʥʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʚʘʪʴ ʧʝʥʩʠʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʠʥʬʣʷʮʠʠ. ɹʣʘʛʦʜʘʨʷ 

ʵʪʦʤʫ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʞʝʛʦʜʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʨʦʚʝʥʴ ʧʝʥʩʠʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʟʘʨʘʙʦʪʥʳʭ ʧʣʘʪ. ʇʦʚʳʰʝʥʠʝ ʧʝʥ-

ʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩ ʮʝʣʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʘ ʧʝʥʩʠʡ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʙʝʜʥʳʭ ʚ ʩʪʨʘʥʝ, ʯʪʦ ʪʘʢʞʝ ʧʦ-

ʟʚʦʣʠʪ ʟʘʤʝʩʪʠʪʴ ʚʳʙʳʚʰʠʝ ʪʨʫʜʦʚʳʝ ʨʝ-

ʩʫʨʩʳ. ʅʘ ʦʜʥʫ ʪʳʩʷʯʫ ʨʫʙʣʝʡ ʚ ʛʦʜ ʧʦʜ-

ʨʘʟʫʤʝʚʘʝʪʩʷ ʠʥʜʝʢʩʘʮʠʷ ʩʪʨʘʭʦʚʦʡ ʯʘʩʪʠ 

ʧʝʥʩʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʧʨʠʨʦʩʪ ʧʝʥʩʠʡ ʫʞʝ 

ʚ 2019 ʛ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪ ʩʪʨʘʭʦʚʦʡ 

ʯʘʩʪʠ ʧʝʥʩʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ ʠ ʦʞʠʜʘ-

ʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʙʣʠʟʢʦʤ ʢ ʨʦʩʪʫ ʟʘʨʘʙʦʪ-

ʥʦʡ ʧʣʘʪʳ. ɺʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʦʩʥʦʚʘʥʠʝʤ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʷʚ-

ʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʨʘʙʦʪʘʶʱʠʭ ʠ ʧʝʥʩʠʦʥʝʨʦʚ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʦʚʘʷ ʧʝʥʩʠʦʥʥʘʷ ʨʝʬʦʨ-

ʤʘ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʘʢʪʠʚʥʳʭ ʜʠʩʢʫʩʩʠʡ. 

ʇʨʦʪʠʚʦʨʝʯʠʷ, ʚʦʟʥʠʢʰʠʝ ʥʘ ʧʦʯʚʝ ʦʙʩʫ-

ʞʜʝʥʠʡ ʜʘʥʥʦʡ ʪʝʤʳ, ʧʦʨʦʜʠʣʠ ʤʘʩʩʦʚʳʝ 

ʫʣʠʯʥʳʝ ʧʨʦʪʝʩʪʳ ʧʨʦʪʠʚ ʨʝʬʦʨʤʳ. ʇʨʠ-

ʯʠʥʦʡ ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʨʝʟʦʥʘʥʩʘ ʩʨʝʜʠ ʥʘ-

ʩʝʣʝʥʠʷ ʩʪʘʣʦ ʩʦʜʝʨʞʘʥʠʝ ʩʘʤʦʛʦ ʟʘʢʦʥʦ-

ʧʨʦʝʢʪʘ, ʩʚʦʜʠʤʦʛʦ ʢ ʠʜʝʝ ʧʦʵʪʘʧʥʦʛʦ ʧʦ-

ʚʳʰʝʥʠʷ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɼʣʷ ʤʫʞ-

ʯʠʥ ʧʝʥʩʠʦʥʥʳʡ ʚʦʟʨʘʩʪ ʧʦʚʳʰʝʥ ʜʦ 65 

ʣʝʪ, ʜʣʷ ʞʝʥʱʠʥ ï ʜʦ 60. ʈʘʟʤʝʨ ʧʝʥʩʠʦʥ-

ʥʳʭ ʚʳʧʣʘʪ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʩʪʘʞʘ ʨʘʙʦʪʳ ʠ ʟʘʨʘʙʦʪʥʳʡ 

ʧʣʘʪʳ. ʇʝʥʩʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʝʜʧʨʠ-

ʥʠʤʘʝʤʳʝ ʚʣʘʩʪʴʶ ʚ ʮʝʣʷʭ ʨʝʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳ. 

ɺʦʟʥʠʢʰʠʡ ʝʱʝ ʚ 2018 ʛ. ʩʦʮʠʘʣʴʥʳʡ 

ʢʦʥʬʣʠʢʪ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʠ ʚ 2019 ʛ. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʦʣʴʢʦ 1,8% ʦʧʨʦʰʝʥʥʳʭ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʥʩʠʦʥʥʦʡ ʨʝ-

ʬʦʨʤʝ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʘ ʦʩʪʘʣʴʥʳʝ 62,0% ï 

ʨʝʟʢʦ ʦʪʨʠʮʘʪʝʣʴʥʦ (ʨʠʩ. 1) [7]. 
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ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘ ʚʦʧʨʦʩ çɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʝʥʩʠʦʥʥʘʷ ʨʝʬʦʨʤʘ ï ʧʦʚʳʰʝʥʠʝ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʣʷ ʞʝʥʱʠʥ ʜʦ 60 ʣʝʪ, 

ʜʣʷ ʤʫʞʯʠʥ ʜʦ 65 ʣʝʪ. ʂʘʢ ɺʳ ʣʠʯʥʦ ʦʪʥʦʩʠʪʝʩʴ ʢ ʵʪʦʤʫ ʨʝʰʝʥʠʶ ʚʣʘʩʪʠ?è, ʚ % ʦʪ ʦʙʱʝ-

ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʚʝʪʠʚʰʠʭ 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʩʦ-

ʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʫʪ-

ʚʝʨʜʠʪʝʣʴʥʦ ʟʘʷʚʣʷʪʴ, ʯʪʦ ʢʦʥʬʣʠʢʪ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʥʘʩʝʣʝʥʠʝ ʥʝ ʜʦ-

ʚʦʣʴʥʦ ʧʝʥʩʠʦʥʥʦʡ ʨʝʬʦʨʤʦʡ. ʆʪʨʠʮʘ-

ʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʦʪʥʦʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʢ ʟʘʢʦʥʦʧʨʦʝʢʪʫ, ʥʦ ʠ ʚ ʮʝʣʦʤ ʢ ʚʣʘʩʪʠ 

ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘ ʚʦʧʨʦʩ çʂʘʢ ɺʳ ʦʮʝʥʠʚʘʝʪʝ ʦʪʥʦʰʝʥʠʝ 

ʚʣʘʩʪʠ ʢ ʥʘʨʦʜʫ?è, ʚ % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʪʚʝʪʠʚʰʠʭ 

 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥ-

ʪʦʚ ʩʯʠʪʘʝʪ ʦʪʥʦʰʝʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʚʣʘʩʪʠ 

ʢ ʥʘʨʦʜʫ çʧʣʦʭʠʤ ʠ ʥʝʧʨʠʝʤʣʝʤʳʤè. ɼʘʥ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʜ-

ʨʳʚʝ ʜʦʚʝʨʠʷ ʥʘʨʦʜʘ ʢ ʚʣʘʩʪʠ, ʨʘʟʚʠʪʠʠ ʠ 

ʫʛʣʫʙʣʝʥʠʠ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʥʬʣʠʢʪʘ. ɼʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʜʘʥʥʦʤ ʩʦʮʠʘʣʴ-

ʥʦʤ ʢʦʥʬʣʠʢʪʝ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʩʬʝ-

ʨʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʦʛʦ ʢʦʥʬʣʠʢʪʘ, ʧʦʵʪʘʧʥʦ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʚʩʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʢʦʣʦʩʩʘʣʴʥʦʤʫ ʨʝʟʦʥʘʥʩʫ ʠ ʧʦʷʚʣʝʥʠʶ ʥʝ-

ʛʘʪʠʚʥʳʭ ʥʘʩʪʨʦʝʥʠʡ ʚ ʦʙʱʝʩʪʚʝ [8, 9]. 

ʃʶʙʘʷ ʨʝʬʦʨʤʘ ï ʵʪʦ ʩʦʮʠʘʣʴʥʳʡ ʢʦʥ-

ʬʣʠʢʪ, ʢʦʪʦʨʘʷ ʤʝʥʷʝʪ ʫʩʪʦʷʚʰʠʝʩʷ ʥʦʨʤʳ 

ʠ ʧʨʘʚʠʣʘ, ʪʨʘʜʠʮʠʠ ʠ ʤʦʨʘʣʴʥʳʝ ʫʩʪʦʠ. 

ʇʦʚʳʰʝʥʠʝ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ï ʥʝ 

ʬʠʥʘʥʩʦʚʘʷ, ʘ ʩʦʮʠʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ, ʠ 

ʧʨʠʥʷʪʠʶ ʪʘʢʠʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʨʝ-

ʰʝʥʠʡ ʜʦʣʞʥʳ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ 
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ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʧʨʦʮʝʜʫʨʳ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʦʙʱʝʩʪʚʝʥʥʳʡ 

ʜʠʘʣʦʛ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʥʠʤʘʥʠʝ ʵʪʦʛʦ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʀ ʧʦʢʘ ʪʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ 

ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴʩʷ, ʢʘʞʜʦʝ ʩʢʦʨʦʧʘʣʠʪʝʣʴ-

ʥʦʝ ʨʝʰʝʥʠʝ ʚʣʘʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʦʙʦʩʪʨʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʘʥʝ ʠ ʩʦʮʠ-

ʘʣʴʥʦʤʫ ʢʦʥʬʣʠʢʪʫ. 
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Abstract. This article discusses the problem of low living standards of pensioners in Russia. 
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ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʫʱʥʦʩʪʥʦʝ ʧʦʥʷʪʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠ 

ʧʨʦʙʣʝʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ɼʘʶʪʩʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʤʳʩʣʝʡ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪ ʪʘʢʠʭ ʩʦʮʠʦʣʦʛʦʚ ʢʘʢ ʇʠʪʝʨ ɹʝʨʛʝʨ, ɸʨʥʦʣʴʜ ɻʝʣʝʥ. 

ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʩʦʮʠʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ʧʦʤʦʛʘʶʪ ʨʝʰʘʪʴ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʧʨʦ-

ʙʣʝʤʳ. ʇʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʠ ʩʘʤʦʦʙʥʦʚʣʝʥʠʷ ʝʩʪʴ ʦʙʲʝʢʪʠʚʥʘʷ ʠ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ 

ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ; ʠʥʜʠʚʠʜʳ; ʛʦʩʫʜʘʨʩʪʚʦ; ʜʝʤʦʢʨʘʪʠʷ; ʧʦ-

ʪʨʝʙʥʦʩʪʠ; ʬʫʥʢʮʠʠ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ. 

 

ʉʦʮʠʦʣʦʛʠʷ ï ʵʪʦ ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ 

ʦʙʱʝʩʪʚʦ ʢʘʢ ʝʜʠʥʳʡ ʦʨʛʘʥʠʟʤ, ʢʘʢ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʠ 

ʥʝ ʠʩʢʣʶʯʘʝʤʳʭ ʠʟ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʵʣʝ-

ʤʝʥʪʦʚ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ.  

ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦ ʚʝʨʥʦʛʦ ʠ 

ʠʩʯʝʨʧʳʚʘʶʱʝʛʦ ʧʦʥʷʪʠʷ ʪʝʨʤʠʥʘ çʩʦʮʠ-

ʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪè. ɺ ʵʪʦʤ ʠ ʢʨʦʝʪʩʷ ʩʣʦʞ-

ʥʦʩʪʴ ʠ ʛʣʫʙʠʥʘ ʧʦʣʥʦʛʦ ʦʩʦʟʥʘʥʠʷ ʜʘʥʥʦ-

ʛʦ ʷʚʣʝʥʠʷ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʠ-

ʚʝʜʫ ʣʠʰʴ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʭ ʦʧ-

ʨʝʜʝʣʝʥʠʡ: ʩʦʮʠʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ï ʵʪʦ 

ʫʩʪʦʡʯʠʚʳʝ ʬʦʨʤʳ ʩʚʷʟʝʡ, ʦʪʥʦʰʝʥʠʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʩʣʦʞʠʚʰʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦ-

ʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ, ʥʘʧʨʘʚʣʝʥ-

ʥʦʡ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠʥ-

ʜʠʚʠʜʦʚ, ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʦʙʱʝʩʪʚʘ ʚ 

ʮʝʣʦʤ.  

ɸʥʘʣʠʟ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʦʤʦʞʝʪ ʤʥʝ ʦʙʲʷʩʥʠʪʴ ʩʫʱʥʦʩʪʴ ʩʦʮʠ-

ʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ.  

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʜʦʙʥʘʷ ʦʨʛʘʥʠ-

ʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ʩʣʫʞʠʪ ʥʝʢʠʤ çʚʝʢʪʦʨʦʤè, 

çʥʦʨʤʘʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤè ʜʣʷ ʦʪʜʝʣʴ-

ʥʳʭ ʠʥʜʠʚʠʜʦʚ. ʉʦʮʠʦʣʦʛ ɸʨʥʦʣʴʜ ɻʝʣʝʥ 

ʚʦʩʧʨʠʥʠʤʘʝʪ ʠʥʩʪʠʪʫʪ ʧʦʜʦʙʥʦ ʠʥʩʪʠʥʢ-

ʪʘʤ, ʢʦʪʦʨʳʝ ʨʫʢʦʚʦʜʷʪ ʧʦʚʝʜʝʥʠʝʤ ʬʘʫ-

ʥʳ. ʕʪʦ ʝʩʪʴ ʫʯʨʝʞʜʝʥʠʝ, ʥʘʧʨʘʚʣʷʶʱʝʝ 

ʧʦʩʪʫʧʢʠ ʣʶʜʝʡ ʚ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʦʨʦʥʫ 

ʨʘʜʠ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɸ ʢʦʥʢʨʝʪʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʩʣʫʞʠʪ ʞʝ-

ʣʘʪʝʣʴʥʦʝ ʜʣʷ ʦʙʱʝʩʪʚʘ ʧʦʚʝʜʝʥʠʝ.  

ʀʟʚʝʩʪʥʳʡ ʬʘʢʪ: ʚ ʦʙʱʝʩʪʚʝ ʤʦʞʝʪ ʩʫ-

ʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʚʳʧʦʣʥʷʝʪ ʦʧ-

ʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ. ʊʘʢ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʠʥʩʪʠʪʫʪʳ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ, ʚ ʯʝʤ-ʪʦ ʩʭʦ-

ʞʠʝ, ʚ ʯʝʤ-ʪʦ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʠ. ʀʭ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ: ʛʦʩʫ-

ʜʘʨʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦ-

ʮʠʘʣʴʥʳʡ ʧʦʨʷʜʦʢ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʘ-

ʙʠʣʴʥʦʩʪʴ; ʩʝʤʴʷ ʚʳʧʦʣʥʷʝʪ ʚʦʩʧʠʪʘʪʝʣʴ-

ʥʫʶ, ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʫʶ ʬʫʥʢʮʠʠ; ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʩʦʮʠʘʣʠʟʠʨʫʝʪ ʣʶʜʝʡ ʠ ʪ.ʜ. ɺ 

ʧʨʦʮʝʩʩʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʮʠ-

ʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ʤʝʥʷʶʪʩʷ, ʤʝʥʷʶʪʩʷ ʠʭ 

ʬʫʥʢʮʠʠ, ʢʘʢʠʝ-ʪʦ ʠʩʯʝʟʘʶʪ, ʧʨʝʦʙʨʘʟʦ-

ʚʳʚʘʶʪʩʷ, ʦʙʨʘʟʫʶʪʩʷ ʥʦʚʳʝ, ʤʝʥʷʝʪʩʷ ʠʭ 

ʩʫʱʥʦʩʪʴ. 

ʇʦʤʠʤʦ ʬʫʥʢʮʠʡ ʚʳʜʝʣʷʶʪ ʝʱʝ ʨʦʣʠ, 

ʥʦʨʤʳ, ʩʘʥʢʮʠʠ, ʩʠʤʚʦʣʳ ʠ ʤʠʬʳ. ʅʝʢʦ-

ʪʦʨʳʝ ʠʟ ʜʘʥʥʳʭ ʧʫʥʢʪʦʚ ʷ ʝʱʝ ʙʫʜʫ ʥʝ-

ʦʜʥʦʢʨʘʪʥʦ ʫʧʦʤʠʥʘʪʴ ʧʦ ʤʝʨʝ ʩʚʦʝʛʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʝʩʪʚʦʚʘʥʠʷ. 

ɼʘʣʝʝ, ʥʝ ʫʛʣʫʙʣʷʷʩʴ ʪʝʨʤʠʥʦʣʦʛʠʶ, 

ʭʦʪʝʣʦʩʴ ʙʳ ʧʦʜʚʝʨʛʥʫʪʴ ʘʥʘʣʠʟʫ ʧʨʦʙʣʝ-

ʤʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʩʦ-

ʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ.  

ʅʘʯʥʝʤ ʩ ʠʥʩʪʠʪʫʪʘ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʩ-

ʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʠʩʪʝʢʘʶʪ ʠʟ ʩʫʱʝʩʪ-

ʚʫʶʱʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ (ʜʝʤʦʢʨʘ-

ʪʠʯʝʩʢʠʡ, ʪʦʪʘʣʠʪʘʨʥʳʡ, ʘʚʪʦʨʠʪʘʨʥʳʡ). 

ɼʝʤʦʢʨʘʪʠʷ ʧʨʠʟʚʘʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʣʘʩʪʴ 

çʨʫʢʘʤʠ ʥʘʨʦʜʘè. ʅʦ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʩʦ-

ʚʝʨʰʝʥʥʦ ʚʝʩʴ ʥʘʨʦʜ ʥʘʭʦʜʠʪʩʷ ʫ ʘʧʧʘʨʘʪʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʥʠʢʦʛʜʘ ʥʝ 

ʩʤʦʞʝʪ, ʙʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʭʘʦʩʫ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʚʳʭʦʜʦʤ ʷʚʣʷʝʪʩʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʦʤ 

(ʥʦ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʫʯʝ-
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ʪʦʤ ʤʥʝʥʠʷ ʤʝʥʴʰʠʥʩʪʚʘ!). ʊʘʢʞʝ ʥʝ ʤʝ-

ʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʤʠʬ ʦ 100% 

ʚʳʧʦʣʥʝʥʠʠ ʚʩʝʭ ʘʩʧʝʢʪʦʚ çʩʦʮʠʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘè. ʅʠ ʦʜʥʦ ʛʦʩʫʜʘʨʩʪʚʦ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʜʦʩʪʘʪʦʯ-

ʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʨʝʜʩʪʚ ʜʣʷ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʜʫʭʦʚʥʳʭ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ ʩʦʚʝʨʰʝʥʥʦ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘ-

ʥʳ. ʇʨʠ ʥʝʜʝʤʦʢʨʘʪʠʯʝʩʢʦʤ (ʪʦʪʘʣʠʪʘʨ-

ʥʦʤ, ʘʚʪʦʨʠʪʘʨʥʦʤ) ʧʦʣʠʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʠ ʚʦʚʩʝ ʥʘʨʫʰʘʶʪʩʷ ʧʨʘʚʘ ʠ ʩʚʦʙʦʜʳ ʯʝ-

ʣʦʚʝʢʘ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʙʘʨʴʝʨʦʚ 

ʜʣʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʦʷʚʣʝʥʠʷ ʚʦʣʶʥ-

ʪʘʨʠʩʪʩʢʦʡ ʩʪʦʨʦʥʳ ʣʠʯʥʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʬʦʨʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦ-

ʛʦ ʠʥʩʪʠʪʫʪʘ, ʢʦʪʦʨʘʷ ʫʜʦʚʣʝʪʚʦʨʷʣʘ ʙʳ 

ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʪʝʥʜʝʥʮʠ-

ʷʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʙʳʣʘ ʙʳ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʣʶʙʦ-

ʛʦ ʥʘʨʦʜʘ ʤʠʨʘ. 

ʅʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʷ ʷʚʣʷʝʪʩʷ ʠʥʩʪʠʪʫʪ ʩʝʤʴʠ ʠ ʙʨʘʢʘ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʝʤʴʷ ʧʨʠʦʙʨʝʪʘʣʘ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ (ʧʦ-

ʣʠʛʘʤʥʘʷ, ʧʦʣʠʘʥʜʨʠʷ, ʤʦʥʦʛʘʤʥʘʷ, ʵʢʟʦ-

ʛʘʤʥʘʷ, ʥʫʢʣʝʘʨʥʘʷ ʠ ʪ.ʜ.), ʥʦ ʚʥʝ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʚ ʢʘʞʜʳʡ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʵʪʘʧʦʚ ʦʥʘ ʚʳʧʦʣʥʷʣʘ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʬʫʥʢʮʠʠ (ʚʦʩʧʠʪʘʪʝʣʴʥʘʷ, ʩʦʮʠʘʣʴʥʦ-

ʩʪʘʪʫʩʥʘʷ, ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ, ʨʝʢʨʝʘʮʠʦʥ-

ʥʘʷ, ʜʫʭʦʚʥʘʷ ʠ ʪ.ʜ.). ʉʝʛʦʜʥʷ ʞʝ ʘʢʪʫʘʣʝʥ 

ʚʦʧʨʦʩ ʩʜʚʠʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʨʘʢʘ, ʢʦʪʦ-

ʨʳʡ ʤʦʞʝʪ ʠ ʚʦʚʩʝ ʠʩʢʦʨʝʥʠʪʴ ʜʘʥʥʳʡ ʩʦ-

ʮʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ.  ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ 

ʧʦʨʦʞʜʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʝʤʦʛʨʘʬʠ-

ʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʧʘʜʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-

ʛʦ ʠ ʜʫʭʦʚʥʦʛʦ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʥʠʟʢʠʡ 

ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ.  ʉʪʦʠʪ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝ ʦʩʪʘʶʪʩʷ 

ʙʝʟ ʚʥʠʤʘʥʠʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʜʝ-

ʷʪʴʩʷ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠ-

ʥʘʤʠʢʫ.  ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʫʚʝ-

ʣʠʯʠʚʘʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜ-

ʜʝʨʞʢʫ ʩʝʤʝʡ, ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʩʝʤʝʡʥʦʝ 

ʧʨʘʚʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʥʩʪʠʪʫʪ ʦʙʨʘʟʦʚʘʥʠʷ.  

ɿʜʝʩʴ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʜʣʷ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʝʛʦ ʢʘʯʝ-

ʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʨʘʚʥʳʝ ʫʨʦʚʥʠ ʠ ʩʪʘʥʜʘʨʪʳ ʢʘʢ ʚʥʫʪ-

ʨʠ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ.  ʅʘʯʘʣʦʤ ʥʘ 

ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʷʚʣʷʝʪʩʷ ʚʥʝ-

ʜʨʝʥʠʝ ʚ ʩʠʩʪʝʤʫ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ɹʦʣʦʥʩʢʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝ-

ʤʳ ʚ ʜʦʰʢʦʣʴʥʳʭ ʜʝʪʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, 

ʰʢʦʣʘʭ. ɽʩʣʠ ʞʝ ʤʳ ʛʦʚʦʨʠʤ ʦ ʜʦʩʪʫʧʥʦ-

ʩʪʠ, ʪʦ ʨʝʯʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʜʝʪ ʦ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ (ʢʨʫʞʢʘʭ, ʩʝʢ-

ʮʠʷʭ), ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪʩʷ ʣʠʰʴ ʚʥʝʙʶʜʞʝʪʥʳʤʠ ʢʦʤʤʝʨʯʝ-

ʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʧʣʘʪʫ. ɸ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʘʙʦ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ ʜʘʞʝ ʦʙʷʟʘʪʝʣʴʥʦʝ ʰʢʦʣʴʥʦʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʦ ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʦʤʫ. 

ʇʨʠʩʫʪʩʪʚʫʝʪ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʛ 

ʧʨʦʙʣʝʤ ʚ ʠʥʩʪʠʪʫʪʝ ʨʝʣʠʛʠʠ.  ɺʳʧʦʣʥʷʷ 

ʤʥʦʞʝʩʪʚʦ ʥʝʦʪʲʝʤʣʝʤʳʭ ʬʫʥʢʮʠʡ (ʢʦʤ-

ʧʝʥʩʘʪʦʨʥʫʶ, ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʫʶ, ʠʥʪʝʛ-

ʨʠʨʫʶʱʫʶ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ, ʢʫʣʴʪʫ-

ʨʦʪʨʘʥʩʣʠʨʫʶʱʫʶ ʠ ʪ.ʜ.), ʦʥʘ ʤʦʞʝʪ ʩʪʘʪʴ 

ʜʣʷ ʦʙʱʝʩʪʚʘ ʠ çʷʙʣʦʢʦʤ ʨʘʟʜʦʨʘè. ɽʩʣʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʨʝʣʠʛʠʦʟʥʳʭ 

ʪʝʯʝʥʠʡ ʥʝ ʥʘʫʯʘʪʩʷ ʧʨʦʷʚʣʷʪʴ ʫʚʘʞʝʥʠʝ, 

ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ, 

ʪʦ ʵʪʦ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʧʨʠ-

ʚʦʜʠʪʴ ʢ ʚʦʡʥʘʤ, ʩʪʦʣʢʥʦʚʝʥʠʷʤ ʠ ʨʘʟʨʫ-

ʰʝʥʠʷʤ.  ʊʘʢʞʝ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʙʱʝʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʘʧʨʦʪʠʚ 

ʣʠʰʴ ʫʥʠʯʪʦʞʘʶʪ ʜʫʭʦʚʥʳʡ ʤʠʨ, ʣʠʰʘʶʪ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ.  

ɹʦʣʝʝ ʪʦʛʦ, ʤʥʝ ʢʘʞʝʪʩʷ ʙʫʜʝʪ ʥʝ ʣʠʰ-

ʥʠʤ ʫʧʦʤʷʥʫʪʴ ʦ ʨʘʙʦʪʝ ʇʠʪʝʨʘ ɹʝʨʛʝʨʘ 

çʇʨʠʛʣʘʰʝʥʠʝ ʚ ʩʦʮʠʦʣʦʛʠʶè, ʚ ʢʦʪʦʨʦʡ 

ʧʦʜʥʠʤʘʝʪʩʷ ʧʨʦʙʣʝʤʘ çʢʘʞʫʱʝʡʩʷ ʥʝʠʟ-

ʙʝʞʥʦʩʪʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠʤʧʝʨʘʪʠ-

ʚʦʚè. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʮʠʘʣʴʥʳʝ ʠʥʩʪʠ-

ʪʫʪʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤʠ çʚʝʢʪʦʨʘ-

ʤʠè, ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʶʜʝʡ, ʥʦ ʦʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠ ʨʘʟʥʳʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ 

ʪʠʧʘ ʦʙʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ: ʪʦ, ʯʪʦ ʢʘʞʝʪʩʷ 

ʜʣʷ ʝʚʨʦʧʝʡʮʘ ʘʤʦʨʘʣʴʥʳʤ ʠʣʠ ʫʨʦʜʣʠ-

ʚʳʤ, ʜʣʷ ʚʦʩʪʦʯʥʦʛʦ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʩʣʫ-

ʞʠʪʴ ʠʜʝʘʣʦʤ. ɺ ʦʩʥʦʚʝ ʚʦʧʨʦʩ ʢʫʣʴʪʫʨʳ. 

çʆʙʱʝʩʪʚʦ ʥʝ ʩʪʦʣʴ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ, ʢʘʢ 

ʤʳ ʜʦ ʩʠʭ ʧʦʨ ʜʫʤʘʣʠè [3]. 

ɿʘʢʣʶʯʝʥʠʝ: 

ï ʈʝʘʣʠʟʫʷ (ʫʜʦʚʣʝʪʚʦʨʷʷ) ʩʚʦʠ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʩʦʦʙʱʘ, ʣʶʜʠ ʬʦʨʤʠʨʫʶʪ ʫʩʪʦʡʯʠ-

ʚʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʠ ʩʘʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ.  
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ï ʉʦʮʠʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ï ʵʪʦ ʜʠʥʘ-

ʤʠʯʥʘʷ ʠ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʚʦ ʚʨʝʤʝʥʠ ʩʠʩ-

ʪʝʤʘ. 

ï ʉʦʮʠʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ʨʝʰʘʶʪ ʚʘʞ-

ʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʱʝʩʪʚʘ, ʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʵʪʘʧʘʭ ʩʘʤʠ ʚ ʩʝʙʝ ʥʝʩʫʪ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʚʧʦʣʥʝ ʤʦʛʫʪ ʥʘʨʫ-

ʰʠʪʴ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ.  
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ʯʝʩʢʠʭ ʦʧʨʦʩʦʚ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʤʝ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠʯʠʥʳ ʠ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʠʣʝʥʠʷ ʪʨʝʥʜʘ ʚ ʩʪʦʨʦʥʫ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʣʠʯʥʦʡ ʩʚʦʙʦʜʳ, ʤʦʙʠʣʴʥʦʩʪʠ ʠ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠʥʜʠʚʠʜʦʚ. ʇʨʠʚʦʜʷʪʩʷ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʩʠʩʪʝʤʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʤʦʣʦʜʝʞʠ ʠ ʧʦʜʨʦʩʪʢʦʚ ʦʪʥʦʰʝʥʠʷ ʢ ʩʝʤʴʝ ʢʘʢ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʮʝʥʥʦ-

ʩʪʝʡ ʚ ʞʠʟʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʘʢ, ʤʦʣʦʜʝʞʴ, ʩʝʤʴʷ, ʩʫʧʨʫʛʠ, ʩʦʞʠʪʝʣʴʩʪʚʦ.  

 

ʀʩʪʦʨʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʘ, ʥʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʚʘʞ-

ʥʝʡʰʝʡ ʮʝʣʴʶ ʚ ʞʠʟʥʠ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ 

ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʩʝʤʴʠ ʠ ʧʨʦʜʦʣʞʝʥʠʝ ʩʚʦ-

ʝʛʦ ʨʦʜʘ. ʉʝʤʴʷ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʩʥʦ-

ʚʦʡ ʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ 

ʥʨʘʚʩʪʚʝʥʥʳʭ ʠʜʝʘʣʦʚ ʠ ʦʙʨʘʟʮʦʚ ʧʦʚʝʜʝ-

ʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʥʘʩʯʠʪʳ-

ʚʘʝʪʩʷ ʦʢʦʣʦ 40 ʤʣʥ. ʩʝʤʝʡ. ʇʨʠʤʝʨʥʦ 

69% ʩʝʤʝʡ ʩʦʩʪʦʷʪ ʠʟ ʩʫʧʨʫʛʦʚ ʩ ʜʝʪʴʤʠ. 

ɽʞʝʛʦʜʥʦ ʟʘʢʣʶʯʘʝʪʩʷ 2,7 ʤʣʥ. ʙʨʘʢʦʚ ʠ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʩʪʦʨʛʘʝʪʩʷ 900 ʪʳʩ. ʙʨʘʯʥʳʭ 

ʩʦʶʟʦʚ. ʇʨʠ ʵʪʦʤ, ʙʝʟ ʦʪʮʘ ʦʩʪʘʝʪʩʷ ʧʨʠ-

ʤʝʨʥʦ 300 ʪʳʩ. ʜʝʪʝʡ. ʎʝʥʥʦʩʪʴ ʙʨʘʢʘ ʫʪ-

ʨʘʯʠʚʘʝʪʩʷ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʩʚʷʟʘʥʘ ʩ ʮʝ-

ʣʳʤ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʠʟʤʝ-

ʥʝʥʠʝ ʤʝʥʪʘʣʠʪʝʪʘ, ʛʣʦʙʘʣʠʟʘʮʠʷ ʵʢʦʥʦ-

ʤʠʢʠ, ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʅʝʣʴʟʷ ʥʝ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʝʞʠ 

ʢ ʙʨʘʢʫ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʮʝʣʳʡ ʨʷʜ ʧʨʦ-

ʙʣʝʤ, ʚʝʜʫʱʠʭ ʢ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤʫ ʫʧʘʜ-

ʢʫ, ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʢʨʠʟʠʩ ʠʥʩʪʠʪʫʪʘ 

ʩʝʤʴʠ.  

ʉʪʦʠʪ ʧʦʥʷʪʴ, ʜʣʷ ʯʝʛʦ ʣʶʜʠ ʚʩʪʫʧʘʶʪ ʚ 

ʙʨʘʢ. ʀʜʝʷ ʚʩʪʫʧʣʝʥʠʷ ʚ ʙʨʘʢ ʤʦʞʝʪ ʦʙʫ-

ʩʣʘʚʣʠʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʦʪʠʚʘʤʠ. ɼʣʷ 

ʜʝʚʫʰʝʢ ï ʵʪʦ ʯʘʱʝ ʚʩʝʛʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʣʶʙʚʠ, ʟʘʙʦʪʝ, ʨʝʘʣʠʟʘʮʠʷ ʨʦʣʠ ʨʦʜʠʪʝʣʷ, 

ʧʦʠʩʢ ʩʯʘʩʪʴʷ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʠʦʨʠʪʝʪ 

ʙʨʘʢʘ ʦʙʲʷʩʥʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝʤ ʤʘʪʝʨʠ-

ʘʣʴʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʫʢʨʝʧ-

ʣʝʥʠʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝ-

ʩʢʦʣʴʢʦ ʥʘʫʯʥʳʭ ʢʦʥʮʝʧʮʠʡ, ʦʙʲʷʩʥʷʶ-

ʱʠʭ ʤʦʪʠʚʳ ʚʳʙʦʨʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʨʪ-

ʥʝʨʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ 

ʤʦʜʝʣʴ çʩʪʠʤʫʣ-ʮʝʥʥʦʩʪʴ-ʨʦʣʴè, ʢʦʪʦʨʫʶ 

ʚʳʜʝʣʷʝʪ ʆ.ɸ. ʂʘʨʘʙʘʥʦʚʘ [1, ʩ. 46ī49]. 

ʉʫʪʴ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʪʘʜʠʡ ʚʳʙʦʨʘ 

ʧʘʨʪʥʝʨʘ. ʉʪʘʜʠʷ çʉʪʠʤʫʣè ʦʧʨʝʜʝʣʷʝʪ 

ʚʳʙʦʨ ʧʘʨʪʥʝʨʘ ʪʦʣʴʢʦ ʧʦ ʚʥʝʰʥʠʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ.  çʎʝʥʥʦʩʪʴè ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʩʭʦʜʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ ʚʦ ʚʟʛʣʷʜʘʭ ʠ ʮʝʥʥʦ-

ʩʪʷʭ. ʅʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʠʩʩʣʝʜʫʝʪʩʷ ʩʦ-

ʚʤʝʩʪʠʤʦʩʪʴ ʨʦʣʝʡ, ʢʦʪʦʨʳʝ ʧʘʨʪʥʝʨʳ ʤʦ-

ʛʫʪ ʚʳʧʦʣʥʷʪʴ ʚ ʙʫʜʫʱʝʤ. ʀʟ ʤʦʜʝʣʠ ʩʣʝ-

ʜʫʝʪ, ʯʪʦ ʚʳʙʦʨ ʧʘʨʪʥʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝ-

ʣʳʤ ʢʦʤʧʣʝʢʩʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ 

ʫʛʣʫʙʣʷʶʪʩʷ ʩ ʢʘʞʜʦʡ ʩʪʘʜʠʝʡ ʠ ʜʘʶʪ ʯʝ-

ʣʦʚʝʢʫ ʧʦʥʷʪʴ, ʤʦʞʝʪ ʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʧʘʨʪʥʝʨ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʜʨʫʛʦʛʦ ʠʥʜʠʚʠʜʘ.  

ɺ ʩʪʘʪʴʝ ʄʠʭʘʡʣʝʥʢʦ ʊ.ʅ. çʉʝʤʝʡʥʳʝ 

ʠʜʝʘʣʳ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠè ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʩʘʤʦʦʮʝʥʢʝ ʩʪʫʜʝʥʪʦʚ 

ʦʙ ʠʝʨʘʨʭʠʠ ʢʘʯʝʩʪʚ ʠʜʝʘʣʴʥʳʭ ʩʫʧʨʫ-

ʛʦʚ [2]. ʈʦʣʝʚʳʝ ʦʞʠʜʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʤʫʞʘ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 1) ʨʝʰʝʥʠʝ ʙʳʪʦʚʳʭ ʧʨʦʙʣʝʤ ï 

100%, 2) ʟʘʨʘʙʘʪʳʚʘʥʠʝ ʜʦʭʦʜʦʚ ï 97%, 

3) ʚʦʩʧʠʪʘʥʠʝ ʜʝʪʝʡ ï 65%. ʍʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘ ʠʜʝʘʣʴʥʦʡ ʞʝʥʳ ʚ ʛʣʘʟʘʭ ʩʪʫʜʝʥʪʦʚ ʠ 

ʩʪʫʜʝʥʪʦʢ ʦʧʨʝʜʝʣʷʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʥʘʙʦʨ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪ.ʝ. ʟʘʨʘʙʘʪʳʚʘʥʠʝ ʜʝʥʝʛ 

ʜʣʷ ʥʠʭ ʚ ʧʨʠʦʨʠʪʝʪʝ, ʘ ʚʦʩʧʠʪʘʥʠʝ ʜʝʪʝʡ 

ʪʦʣʴʢʦ ʥʘ ʪʨʝʪʴʝʤ.  

ʂʘʢ ʫʞʝ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ, ʤʥʦʛʠʝ ʤʦʣʦ-

ʜʳʝ ʣʶʜʠ ʩʯʠʪʘʶʪ ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʩʦ-
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ʞʠʪʝʣʴʩʪʚʦ, ʥʝ ʦʙʨʝʤʝʥʝʥʥʦʝ ʙʨʘʯʥʳʤʠ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ 

ʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʝʞʠ ʢ ʛʨʘʞʜʘʥʩʢʦʤʫ ʙʨʘ-

ʢʫ, ʭʦʯʫ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ 

ɺʎʀʆʄ çɹʨʘʢ ʠ ʩʦʞʠʪʝʣʴʩʪʚʦ: ʩʪʘʚʠʤ 

ʟʥʘʢ ʪʦʞʜʝʩʪʚʘ?è ʦʪ 02.02.2018 ʛʦʜʘ [3]. 

ʅʘ ʚʦʧʨʦʩ çʉʯʠʪʘʝʪʝ ʣʠ ʚʳ ʧʨʠʝʤʣʝ-

ʤʳʤ ʩʦʚʤʝʩʪʥʦʝ ʧʨʦʞʠʚʘʥʠʝ ʤʫʞʯʠʥʳ ʠ 

ʞʝʥʱʠʥʳ ʙʝʟ ʰʪʘʤʧʘ ʚ ʧʘʩʧʦʨʪʝ?è 46% 

ʨʦʩʩʠʷʥ ʧʦʩʯʠʪʘʣʠ ʵʪʦ ʥʦʨʤʘʣʴʥʳʤ; ʩʨʝʜʠ 

ʥʝ ʩʦʩʪʦʷʱʠʭ ʚ ʙʨʘʢʝ ï ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 56%. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʝʩʪʴ 

ʧʦʣʥʳʝ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʘ ʧʦʟʠ-

ʮʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʪʦʣʴʢʦ ʫʢʦʨʝ-

ʥʷʪʴʩʷ ʚ ʦʙʱʝʩʪʚʝ. ʊʘʢ, ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 24 ʣʝʪ ʵʪʘ ʜʦʣʷ ʩʦʩʪʘʚʣʷ-

ʝʪ ʫʞʝ 59%. ʆʜʥʘʢʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

45% ʚʩʸ ʞʝ ʥʝ ʩʯʠʪʘʶʪ ʩʦʞʠʪʝʣʴʩʪʚʦ ʥʦʨ-

ʤʘʣʴʥʳʤ ʷʚʣʝʥʠʝʤ. 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʦʙ ʦʪʥʦʰʝʥʠʠ ʢ 

ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʙʨʘʢʘʤ 

 
 

ʅʦ ʝʩʣʠ ʣʶʜʠ ʚʩʪʫʧʘʶʪ ʚ ʙʨʘʢ, ʪʦ ʚ ʢʘ-

ʢʦʤ ʚʦʟʨʘʩʪʝ? ɸʚʪʦʨʳ ʩʪʘʪʴʠ 

ʅ.ʃ. ɸʥʪʦʥʦʚʘ ʠ ʄ.ɺ. ʑʝʨʙʘʢʦʚʘ ʚ ʩʚʦʝʡ 

ʨʘʙʦʪʝ çɹʨʘʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷʭ ʤʦʣʦʜʝʞʠ ʠ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʧʦʢʦʣʝ-

ʥʠʷè [4] ʦʙʨʘʱʘʶʪʩʷ ʢ ʜʘʥʥʳʤ ʩʦʮʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 2016-2017 ʛʛ., ʧʨʦ-

ʚʝʜʝʥʥʦʛʦ ʚ ʛʦʨʦʜʝ ɽʢʘʪʝʨʠʥʙʫʨʛ, ʩʨʘʚʥʠ-

ʚʘʶʱʝʤ ʜʚʘ ʚʟʛʣʷʜʘ ï ʤʦʣʦʜʝʞʠ ʠ ʩʪʘʨʰʝ-

ʛʦ ʧʦʢʦʣʝʥʠʷ. ʂʨʦʤʝ ʦʧʨʦʩʘ ʙʳʣʘ ʧʨʦʚʝ-

ʜʝʥʘ ʩʝʨʠʷ ʠʥʪʝʨʚʴʶ ʩ ʮʝʣʝʚʳʤʠ ʛʨʫʧʧʘʤʠ 

ʠʥʬʦʨʤʘʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʣʠʩʴ ʧʦ ʩʣʝ-

ʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: ʤʦʣʦʜʳʝ ʣʶʜʠ (18ï30 

ʣʝʪ), ʝʱʝ ʥʝ ʚʩʪʫʧʠʚʰʠʝ ʚ ʙʨʘʢ; ʤʦʣʦʜʳʝ 

ʣʶʜʠ (18ï30 ʣʝʪ), ʩʦʩʪʦʷʱʠʝ ʚ ʙʨʘʢʝ; 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ: ʨʦʜʠ-

ʪʝʣʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʦʪ 18 ʜʦ 30 ʣʝʪ, ʚʩʪʫ-

ʧʠʚʰʠʝ ʚ ʙʨʘʢ ʚ 1980ï1990-ʝ ʛʛ. ɸʚʪʦʨʳ 

ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʟʨʘʩʪʝ, ʢʦʪʦ-

ʨʳʡ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʙʨʘʢ.  

ʀʪʘʢ, 49% ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʪ.ʝ. ʞʝʥʱʠʥ 

ʠ ʤʫʞʯʠʥ, ʩʯʠʪʘʶʪ ʧʝʨʠʦʜ 24-26 ʣʝʪ ʠʜʝ-

ʘʣʴʥʳʤ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ ʙʨʘʢ, ʪ.ʢ. ʢ ʵʪʦʤʫ 

ʚʦʟʨʘʩʪʫ ʯʝʣʦʚʝʢ ʦʙʨʝʪʘʝʪ ʥʝʢʦʪʦʨʫʶ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʷʚʣʷʶ-

ʱʫʶʩʷ ʛʘʨʘʥʪʦʤ ʙʫʜʫʱʝʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ 

ʩʦʚʧʘʜʘʶʪ ʩ ʣʠʯʥʳʤʠ ʥʘʤʝʨʝʥʠʷʤʠ ʨʝʩ-

ʧʦʥʜʝʥʪʦʚ ʚʩʪʫʧʠʪʴ ʚ ʙʨʘʢ ʚ 24-26 ʣʝʪ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʨʝʣʳʭ ʨʝʩ-

ʧʦʥʜʝʥʪʦʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʠʭ ʚʩʪʫʧʣʝʥʠʝ ʚ 

ʙʨʘʢ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ ʙʳʣʦ ʚʳʟʚʘʥʦ 

ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʤʠ ʚ 

ʉʉʉʈ. ɺ ʪʦ ʚʨʝʤʷ ʧʦʥʷʪʠʷ çʩʦʞʠʪʝʣʴʩʪʚʦè 

ʧʦ ʬʘʢʪʫ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ. ɺ ʦʩʥʦʚʥʦʤ 

ʛʨʘʞʜʘʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʙʨʘʢ ʚ ʦʨʛʘʥʘʭ 

ɿɸɻʉ ʝʱʝ ʜʦ ʥʘʯʘʣʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʞʠ-

ʚʘʥʠʷ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʦʞʠʪʝʣʴʩʪʚʦ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪʩʷ ʩʢʦʨʝʝ, ʢʘʢ çʧʨʦʙʥʳʡ ʙʨʘʢè, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʘʨʪʥʝʨʘʤ ʩʦʚʤʝʩʪʥʦʝ 

ʧʨʦʞʠʚʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʭʦʟʷʡʩʪʚʘ, ʥʦ ʦʩʚʦ-

ʙʦʞʜʘʝʪ ʦʪ ʩʝʨʴʝʟʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʝʨʝʜ 

ʜʨʫʛ ʜʨʫʛʦʤ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʘʨʪʥʝʨʘʤ 

ʙʦʣʴʰʫʶ ʩʚʦʙʦʜʫ, ʯʪʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʢʘʢ 

ʨʘʟ ʥʘʠʙʦʣʝʝ ʮʝʥʠʪʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʩʦʞʠʪʝʣʴʩʪʚʫ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʪʤʝ-

ʯʘʝʪ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʦʞʠʚʘʥʠʝ ï ʵʪʦ 

ʵʪʘʧ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʙʨʘʢʫ, ʥʦ ʥʝ ʟʘʤʝ-

ʥʷʶʱʠʡ ʝʛʦ.   

ʊʘʢʞʝ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʥʪʦʥʦʚʦʡ ʠ ʑʝʨʙʘʢʦʚʘ ʷʚʣʷʣʦʩʴ ʚʳʷʚʣʝ-

ʥʠʝ ʧʨʠʯʠʥ ʧʦʚʳʰʝʥʠʷ ʚʦʟʨʘʩʪʘ ʜʣʷ ʚʩʪʫ-

ʧʣʝʥʠʷ ʚ ʙʨʘʢ ʚ ʈʦʩʩʠʠ [4, ʩ. 267] ʆʧʠʨʘ-
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ʷʩʴ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʦʥʠ ʦʪʤʝ-

ʯʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʚʦʟʨʘʩʪʘ ʚʩʪʫʧʣʝʥʠʷ 

ʚ ʙʨʘʢ ʥʘʯʘʣʦʩʴ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 90-ʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʯʘʩʪʦʪʘ ʟʘ-

ʢʣʶʯʝʥʠʷ ʙʨʘʯʥʳʭ ʩʦʶʟʦʚ ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ ʦʪ 18 ʜʦ 24 ʣʝʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ 

ʜʝʩʷʪʠʣʝʪʠʡ ʩʠʣʴʥʦ ʩʥʠʟʠʣʘʩʴ.  

ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʤʥʦʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʤʦʣʦʜʝʞʠ ʢ 

ʙʨʘʢʘʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʝʤʦʛʨʘ-

ʬʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʧʦʩʢʦʣʴʢʫ ʩʥʠʞʘʝʪ 

ʫʨʦʚʝʥʴ ʨʦʞʜʘʝʤʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʌʝʜʝ-

ʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠ-

ʩʪʠʢʠ, ʨʦʞʜʘʝʤʦʩʪʴ ʚ ʈʌ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʩʥʠʞʘʝʪʩʷ. ʊʘʢ, ʚ 2016 ʛʦʜʫ ï ʨʦʜʠʣʦʩʴ 

1 893 256 ʯʝʣʦʚʝʢ, ʚ 2017 ï 1 689 884 ʯʝʣʦ-

ʚʝʢ. ʅʘʠʚʳʩʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʟʘʨʝʛʠʩʪ-

ʨʠʨʦʚʘʥ ʚ 2012 ʛʦʜʫ ï1 902 084 ʯʝʣʦ-

ʚʝʢ [5]. ʀʟʤʝʥʝʥʠʷ ʚ ʫʨʦʚʥʝ ʨʦʞʜʘʝʤʦʩʪʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʝʭʦʜʝ ʦʪ ʪʨʘʜʠʮʠ-

ʦʥʥʦʛʦ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʪʠʧʫ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥ-

ʥʳʝ ʥʘ ʥʘʯʘʣʦ 2019 ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2. ʇʦʢʘʟʘʪʝʣʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʷʥʚʘʨʝ 2019 ʛʦʜʘ 

 

ʪʳʩʷʯ 
2019 ʛ. ʚ % 

ʢ 2018 ʛ. 2019 ʛ. 2018 ʛ. 
ʇʨʠʨʦʩʪ (+), 

ʩʥʠʞʝʥʠʝ (-) 

ʈʦʜʠʚʰʠʭʩʷ 121,5 135,5 -14,0 89,6 

ʋʤʝʨʰʠʭ 165,8 165,8 -0,04 100,0 

ʠʟ ʥʠʭ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 1 ʛʦʜʘ 0,6 0,7 -0,17 76,2 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩ (+). ʫʙʳʣʴ (-) -44,3 -30,3   

ɹʨʘʢʦʚ 31,5 49,0 -17,5 64,4 

ʈʘʟʚʦʜʦʚ 20,1 48,8 -28,7 41,2 

1) ʩʚʝʜʝʥʠʷ ʟʘ ʷʥʚʘʨʴ 2019 ʛ. ʚʳʛʨʫʞʝʥʳ ʠʟ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʟʘʧʠʩʝʡ ʘʢʪʦʚ ʛʨʘʞʜʘʥ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (ɽɻʈ ɿɸɻʉ). ɼʘʥʥʳʝ ʟʘ ʷʥʚʘʨʴ 2019 ʛ. ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ. 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʩʢʘʞʝʥʠʝ ʩʝʤʝʡʥʳʭ 

ʮʝʥʥʦʩʪʝʡ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʦʨʠʝʥʪʘʮʠ-

ʝʡ ʥʘ ʟʘʧʘʜʥʳʝ ʠʜʝʘʣʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʠʟʤʝ ʠ ʞʠʟʥʠ 

ʜʣʷ ʩʝʙʷ. ɺ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʦʙʱʝʩʪʚʝ 

ʯʝʣʦʚʝʢʫ ʫʞʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʘʨʪʥʝʨ ʧʨʦʩʪʦ 

ʜʣʷ ʚʳʞʠʚʘʥʠʷ. ʊʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʩʦʮʠ-

ʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʞʝʥʱʠʥ ʧʦʟʚʦʣʷʝʪ ʠʤ 

ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʩʝʙʝ ʠ ʧʦʪʦʤʩʪʚʝ, ʘ ʩʦʚʨʝ-

ʤʝʥʥrʝ ʩʪʘʥʜʘʨʪʳ ʩʝʨʚʠʩʘ ʧʦʟʚʦʣʷʶʪ 

ʦʙʝʩʧʝʯʝʥʥʳʤ ʤʫʞʯʠʥʘʤ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʢʦʤʬʦʨʪʥʳʡ ʙʳʪ, ʥʝ ʚʩʪʫʧʘʷ ʚ ʙʨʘʢ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦ-

ʜʫ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʢ ʧʦʩʪʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʤʫ ʦʙʱʝʩʪʚʫ ʥʘʣʦʞʠʣ ʩʚʦʡ ʦʪʧʝʯʘ-

ʪʦʢ ʥʘ ʦʪʥʦʰʝʥʠʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʢ ʠʥ-

ʩʪʠʪʫʪʫ ʩʝʤʴʠ, ʯʪʦ ʟʘʤʝʪʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʚʦʟʨʘʩʪʘ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʙʨʘʢ. ʊʘʢ, ʦʙʱʝʩʪʚʦ ʙʦʣʴʰʝ ʥʝ ʜʠʢʪʫʝʪ 

ʜʝʚʫʰʢʘʤ, ʯʪʦ ʚʳʭʦʜʠʪʴ ʟʘʤʫʞ ʥʫʞʥʦ ʩʨʘ-

ʟʫ ʧʦʩʣʝ ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ, ʘ ʢ 25 ʫʞʝ 

ʠʤʝʪʴ ʜʝʪʝʡ. ɾʠʚʷ ʚ ʫʩʣʦʚʠʷʭ ʩʚʦʙʦʜʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʣʦʚʘ, ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ ʤʦ-

ʣʦʜʳʝ ʣʶʜʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʩʪʘʥʜʘʨʪ ʙʨʘʢʘ: ʥʫʢʣʝʘʨʥʘʷ, ʵʛʘʣʠʪʘʨʥʘʷ, 

ʤʘʣʦʜʝʪʥʘʷ ʩʝʤʴʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʟʘʙʦʪʝ, 

ʧʦʜʜʝʨʞʢʝ, ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʠ ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʦʤ ʢʦʤʬʦʨʪʝ ʩʫʧʨʫʛʦʚ.  

ʉ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʫʛʨʦʟʳ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʘʜʘ, ʚʦʩʧʠʪʘʥʠʝ ʤʦ-

ʣʦʜʝʞʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʘʮʝʣʝʥʦ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʩʝʤʝʡʥʳʭ 

ʮʝʥʥʦʩʪʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɹʦʣʴʰʦʝ ʟʥʘ-

ʯʝʥʠʝ ʠʤʝʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʧʦʚʳʰʝʥʠʷ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʧʦʜʜʝʨʞʢʠ ʤʦ-

ʣʦʜʳʭ ʩʝʤʝʡ. ʉʠʩʪʝʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦ-

ʛʨʘʤʤ ʚʦʩʧʠʪʘʥʠʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝ-

ʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʷ ʠ ʨʦ-

ʣʠ ʩʝʤʴʠ ʧʦʟʚʦʣʠʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʘʤʝ-

ʪʠʚʰʠʡʩʷ ʪʨʝʥʜ ʚ ʩʪʦʨʦʥʫ ʣʠʯʥʦʡ ʩʚʦʙʦ-

ʜʳ, ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦ-

ʧʦʣʫʯʠʷ  ʚ ʩʠʩʪʝʤʫ ʚʦʩʧʨʠʷʪʠʷ ʩʝʤʴʠ ʢʘʢ 

ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʮʝʥʥʦʩʪʝʡ ʚ ʞʠʟʥʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʰʠʙʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʢʚʘʨʪʠʨ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʞʠʣʦʛʦ ʬʦʥʜʘ, ʠʟʫʯʘʝʪʩʷ ʚʦʧʨʦʩ ʦ 

ʪʦʤ, ʢʘʢʠʤ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʤʬʦʨʪʥʦʝ ʞʠʣʠʱʝ, ʩʧʦʩʦʙʥʦʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʦʩʥʦʚʥʳʤ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʕʢʩʧʝʨʪʳ ʚ ʦʙʣʘʩʪʠ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪʤʝʯʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʚʠʪʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʧʦʤʝʱʝʥʠʡ 

ʢʚʘʨʪʠʨ ʚ ʥʦʚʦʩʪʨʦʡʢʘʭ, ʠʭ ʤʘʣʫʶ ʧʣʦʱʘʜʴ, ʥʝʜʦʩʪʘʪʦʢ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʚʝʪʝ ʠ ʦʙʲʸʤʝ 

ʚʦʟʜʫʭʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʛʘʪʠʚʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝ-

ʥʠʷ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʠ ʢʚʘʨʪʠʨ, ʥʘʯʠʥʘʷ ʩ 2010 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ 35%. ʇʦʯʪʠ 

ʧʦʣʦʚʠʥʘ ʚʩʝʭ ʨʦʩʩʠʷʥ ʞʝʣʘʶʪ ʫʣʫʯʰʠʪʴ ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ ʟʘ ʩʯʸʪ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ 

ʧʦʤʝʱʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʪʠʧʦʚʳʝ ʧʣʘʥʠʨʦʚʢʠ, ʧʘʨʘ-

ʤʝʪʨʳ, ʠʥʥʦʚʘʮʠʠ, ʧʝʨʩʧʝʢʪʠʚʳ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʤʘʩʩʦʚʘʷ ʟʘʩʪʨʦʡʢʘ, ʞʠʣʦʝ ʧʦʤʝʱʝ-

ʥʠʝ. 

 

ɼʘʥʥʳʝ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʳʚʘʶʪ ʫʜʨʫʯʘʶʱʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ. ʅʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʈʦʩʩʠʠ ʧʨʠʭʦ-

ʜʠʪʩʷ 25 ʤ
2
 ï ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʥʠʟʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʡʪʠʥʛʘ çʀʥʜʝʢʩ ʣʫʯʰʝʡ 

ʞʠʟʥʠè (Better Life Index), ʢʦʪʦʨʳʡ ʩʦ-

ʩʪʘʚʣʷʝʪ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʆʨʛʘʥʠʟʘʮʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠ-

ʪʠʷ (ʆʕʉʈ). 

ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʧʦʩʪʨʦʝʥ-

ʥʳʭ ʢʚʘʨʪʠʨ ʩ 2010 ʛ. ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦ 

ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʚ 2010 ʛ. ʦʥ ʩʦʩʪʘʚʣʷʣ 

81,5 ʢʚ. ʤ, ʘ ʚ 2019 ʛ. ï ʫʞʝ 48,5 ʢʚ. ʤ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʚ ʪʠ-

ʧʦʚʳʭ ʜʦʤʘʭ, ʚʦʟʚʝʜʝʥʥʳʭ ʚ 60ï70-ʭ ʛʛ. 

ʆʢʦʣʦ 45% ʨʦʩʩʠʡʩʢʠʭ ʩʝʤʝʡ ʭʦʪʷʪ ʫʣʫʯ-

ʰʠʪʴ ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ï ʧʝʨʝʝʭʘʪʴ ʚ ʢʚʘʨʪʠʨʫ ʧʦʙʦʣʴʰʝ. 

ʇʨʦʙʣʝʤʳ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʤʘʣʳʭ ʧʣʦʱʘʜʷʭ ʢʚʘʨʪʠʨ, ʥʦ ʠ ʥʝʫʜʘʯʥʳʭ 

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʷʭ. ʉʪʘʪʴʷ ʧʦʩʚʷ-

ʱʝʥʘ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʳʭ ʞʠʣʠʱʥʳʭ ʫʩ-

ʣʦʚʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʫʣʫʯʰʝʥʠʷ, ʧʫ-

ʪʸʤ ʚʳʚʝʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʡ ʢʚʘʨʪʠʨʳ, ʩʧʦʩʦʙʥʦʡ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʦʩʥʦʚʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʛʨʘʞʜʘʥ. 

1. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʦʰʠʙʢʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʪʠ-

ʧʦʚʳʭ ʢʚʘʨʪʠʨ 

ʅʝʨʝʜʢʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʘʩʘʜʘ ʟʘ 

ʩʯʝʪ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠʟʳʩʢʦʚ ʤʦʛʫʪ ʧʦʷ-

ʚʠʪʴʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʛʣʫʙʦʢʠʝè ʠʣʠ 

çʩʣʝʧʳʝè ʢʚʘʨʪʠʨʳ, ʛʜʝ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʦʢʦʥ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩ-

ʚʝʱʝʥʠʝ ʩʧʘʣʝʥ, ʛʦʩʪʠʥʳʭ ʠ ʠʥʳʭ ʧʦʤʝ-

ʱʝʥʠʡ. ʆʰʠʙʢʘ ʵʪʘ ʚʳʟʚʘʥʘ ʠʩʢʣʶʯʠʪʝʣʴ-

ʥʦ ʞʝʣʘʥʠʝʤ ʟʘʩʪʨʦʡʱʠʢʦʚ ʧʦʣʫʯʠʪʴ ʤʘʢ-

ʩʠʤʫʤ ʧʨʠʙʳʣʠ, ʠʟ ʯʝʛʦ ʧʦʣʫʯʘʶʪʩʷ 

ʙʦʣʴʰʠʝ ʧʦ ʤʝʪʨʘʞʫ, ʥʦ ʥʝʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʢʚʘʨʪʠʨʳ. 

ʇʣʘʥʠʨʦʚʢʠ ʢʦʨʠʜʦʨʥʦʛʦ ʪʠʧʘ, ʢʦʛʜʘ 

ʫʟʢʠʝ ʜʣʠʥʥʳʝ ʧʨʦʭʦʜʳ ʚʝʜʫʪ ʠʟ ʦʜʥʦʡ 

ʢʦʤʥʘʪʳ ʚ ʜʨʫʛʫʶ, ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʥʝ-

ʫʜʘʯʥʳʤʠ.  

ɽʱʝ ʦʜʥʦʡ ʯʘʩʪʦʡ ʦʰʠʙʢʦʡ ʜʝʚʝʣʦʧʝ-

ʨʦʚ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʢ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʧʦʤʝʱʝʥʠʷʤ ʚ ʢʚʘʨʪʠʨʝ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʢʦʤʬʦʨʪʥʦ-

ʛʦ ʧʨʦʞʠʚʘʥʠʷ ʥʘʤʥʦʛʦ ʚʘʞʥʝʝ ʙʦʣʴʰʘʷ 

ʢʫʭʥʷ, ʧʨʠʭʦʞʘʷ ʠ ʚʘʥʥʘʷ, ʯʝʤ ʠʟʣʠʰʥʠʝ 

ʤʝʪʨʳ ʚ ʢʦʤʥʘʪʘʭ [1]. 
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ʅʘʣʠʯʠʝ ʚ ʢʚʘʨʪʠʨʝ ʙʘʣʢʦʥʦʚ/ʣʦʜʞʠʡ 

ʪʘʢʞʝ ʜʦʣʞʥʦ ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʪʴʩʷ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʤʥʘʪ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʡ ʢʨʠʪʝʨʠʡ ï ʢʦʤʬʦʨʪ-

ʥʦʩʪʴ ʜʦʤʘ ʚ ʮʝʣʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʣʠʯʝʩʪ-

ʚʦ ʢʚʘʨʪʠʨ ʥʘ ʣʝʩʪʥʠʯʥʦʡ ʧʣʦʱʘʜʢʝ. 

ʋʜʘʯʥʳʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʥʘʣʠʯʠʝ ʥʝ ʙʦ-

ʣʝʝ ʯʝʪʳʨʝʭ ʢʚʘʨʪʠʨ ʥʘ ʵʪʘʞʝ. 

ʉʪʘʥʜʘʨʪʳ ʥʝʫʢʣʦʥʥʦ ʧʦʚʳʰʘʶʪʩʷ. ɽʩ-

ʣʠ ʨʘʥʴʰʝ ʪʘʢʠʝ ʦʧʮʠʠ, ʢʘʢ ʛʘʨʜʝʨʦʙʥʘʷ 

ʠʣʠ ʧʨʘʯʝʯʥʘʷ, ʙʳʣʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʪʦʣʴʢʦ 

ʚ ʵʣʠʪʥʦʤ ʩʝʛʤʝʥʪʝ, ʩʝʛʦʜʥʷ ʵʪʦ ʥʦʨʤʘ ʠ 

ʜʣʷ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ [2]. 

ʉʪʝʩʥʝʥʥʳʝ ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ ʦʢʘʟʳ-

ʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʧʩʠʭʦʣʦʛʠʶ, ʦʩʦʙʝʥʥʦ ʜʝʪʝʡ. ʉʦʛʣʘʩʥʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʤ ʉʶʟʝʥ ʉʝʡʛʝʪ, ʧʨʦʬʝʩʩʦʨʘ 

ʧʩʠʭʦʣʦʛʠʠ, ʜʝʪʠ, ʢʦʪʦʨʳʝ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʧʨʦʞʠʚʘʶʪ ʚ ʤʠʢʨʦʢʚʘʨʪʠʨʘʭ, ʩʪʘʥʦʚʷʪʩʷ 

ʥʝʦʙʱʠʪʝʣʴʥʳʤʠ ʠ ʟʘʤʢʥʫʪʳʤʠ [3]. ɽʩʪʴ 

ʨʠʩʢ ʟʘʙʦʣʝʪʴ ʭʨʦʥʠʯʝʩʢʠʤʠ ʠ ʦʩʪʨʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʭʚʘʪ-

ʢʦʡ ʯʠʩʪʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ. 

2. ʆʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʢʦʤʬʦʨʪʥʦʛʦ ʞʠʣʠʱʘ 

ʇʝʨʝʜ ʚʳʙʦʨʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʞʠʣʠʱʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʪʨʝʙʦʚʘ-

ʥʠʷ ʉʅʠʇ ʠ ʉʘʥʇʠʅ ʚ ʦʪʥʦʰʝʥʠʠ ʞʠʣʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʥʦʨʤʘʪʠʚʳ ʩ 

ʨʝʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʛʨʘʞʜʘʥ ʠ ʤʥʝ-

ʥʠʝʤ ʵʢʩʧʝʨʪʦʚ. ʇʦ ʤʥʝʥʠʶ ʘʛʝʥʪʦʚ ʧʦ 

ʧʨʦʜʘʞʝ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʞʠ-

ʚʝʪ ʦʜʠʥ, ʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ 

ʥʝʛʦ ʷʚʣʷʝʪʩʷ ʢʚʘʨʪʠʨʘ-ʩʪʫʜʠʷ, ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʡ 60 ʤ
2
. ɽʩʣʠ ʞʝ ʨʝʯʴ ʠʜʝʪ 

ʦ ʩʝʤʝʡʥʦʡ ʧʘʨʝ, ʪʦ ʞʝʣʘʝʤʘʷ ʧʣʦʱʘʜʴ 

ʞʠʣʴʷ ʙʫʜʝʪ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʉʘʥʇʠʅ, ʤʠ-

ʥʠʤʘʣʴʥʘʷ ʧʨʠʝʤʣʝʤʘʷ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʣʦʱʘʜʴ ʢʚʘʨʪʠʨʳ ï 

18 ʤ
2
. ʇʨʠ ʵʪʦʤ ʜʣʷ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ 

ʢʚʘʨʪʠʨʳ, ʛʜʝ ʧʨʦʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʯʣʝʥʦʚ 

ʩʝʤʴʠ, ʉʘʥʇʠʅ ʚʳʜʝʣʷʝʪ 15 ʤ
2
 ʥʘ ʯʝʣʦʚʝ-

ʢʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʘʢʘʷ ʧʣʦʱʘʜʴ 

ʦʪʥʶʜʴ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʛʨʘʞʜʘʥ ʢ ʞʠʣʠʱʥʳʤ ʫʩʣʦʚʠʷʤ. 

ɺ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʢʦʤʬʦʨʪʥʳʤʠ 

ʩʯʠʪʘʣʠʩʴ ʣʶʙʳʝ ʢʚʘʨʪʠʨʳ, ʧʘʨʘʤʝʪʨʳ 

ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʣʠʩʴ ʦʪ çʭʨʫʱʝʚʢʠè ʚ 

ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. ɺ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʨʳʤʠ 

ʧʣʘʥʠʨʦʚʢʘʤʠ, ʥʦʚʳʝ ʜʦʤʘ ʠʤʝʣʠ ʙʘʣʢʦʥʳ 

ʠʣʠ ʣʦʜʞʠʠ, ʧʣʦʱʘʜʴ ʢʫʭʥʠ ʙʳʣʘ ʫʚʝʣʠ-

ʯʝʥʥʦʡ, ʘ ʧʨʦʭʦʜʥʳʝ ʢʦʤʥʘʪʳ ʦʪʩʫʪʩʪʚʦ-

ʚʘʣʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝ-

ʥʠʷ ʢʚʘʨʪʠʨʳ ʚ ʥʦʚʳʭ ʜʦʤʘʭ ʤʦʞʥʦ ʙʳʣʦ 

ʙʳ ʩʯʠʪʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʧʦ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʢʦʤʬʦʨʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ [4]. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʩʦʚʨʝʤʝʥʥʦʝ 

ʞʠʣʠʱʝ. ʂʨʘʡʥʝ ʚʘʞʥʳ ʜʚʘ ʬʘʢʪʦʨʘ: ʧʨʦ-

ʩʪʦʨʥʦʩʪʴ ʧʦʤʝʱʝʥʠʡ ʠ ʠʭ ʧʨʦʧʦʨʮʠʠ. 

ʇʣʦʱʘʜʴ ʛʦʩʪʠʥʦʡ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʝʝ 

20 ʤ
2
. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʦʨʦʥ 

ʢʘʞʜʦʡ ʢʦʤʥʘʪʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʩʝʡ 

ʢʚʘʨʪʠʨʳ ʚ ʮʝʣʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʪʘʢʠʤ, 

ʯʪʦʙʳ ʢʚʘʨʪʠʨʘ ʥʝ ʢʘʟʘʣʘʩʴ ʩʣʠʰʢʦʤ ʚʳ-

ʪʷʥʫʪʦʡ, ʪ.ʝ. ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʤʥʘʪʘ 

ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴʩʷ ʢ ʢʚʘʜʨʘʪʫ ʠʣʠ 2:3 [5].  

ʂʚʘʨʪʠʨʳ ʩ ʫʣʫʯʰʝʥʥʦʡ ʧʣʘʥʠʨʦʚʢʦʡ, 

ʨʘʩʧʦʣʘʛʘʶʪ ʢʫʭʥʝʡ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʡ ʩʦ-

ʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 12 ʤ
2
 ʚ ʩʣʫʯʘʝ ʦʜʥʦʢʦʤ-

ʥʘʪʥʦʡ ʠ ʥʝ ʤʝʥʝʝ 15 ʤ
2
 ʚ ʩʣʫʯʘʝ ʤʥʦʛʦ-

ʢʦʤʥʘʪʥʦʡ ʢʚʘʨʪʠʨʳ. ɽʩʣʠ ʧʣʘʥʠʨʦʚʢʘ 

ʢʚʘʨʪʠʨʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʪʦʣʦʚʫʶ, ʪʦ 

ʧʣʦʱʘʜʴ ʢʫʭʥʠ ʜʦʣʞʥʘ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ 

ʝʱʝ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 30%. 

ʂʦʤʬʦʨʪʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʪʘʢʞʝ ʜʦʣʞʥʘ 

ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʨʘʟʚʠʪʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ: ʛʘʨʜʝʨʦʙ-

ʥʳʭ, ʧʦʜʩʦʙʦʢ, ʢʣʘʜʦʚʳʭ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʥʦʨ-

ʤʘʤʠ, ʢʦʣʠʯʝʩʪʚʦ ʩʘʥʫʟʣʦʚ ʚ ʢʚʘʨʪʠʨʝ 

ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʥʘ ʦʜʠʥ ʤʝʥʴʰʝ, ʯʝʤ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ. ʂʚʘʨʪʠʨʳ ʩ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʩʘʥʫʟʣʘʤʠ ʦʙʳʯʥʦ ʧʨʝʜʧʦʣʘ-

ʛʘʶʪ ʛʦʩʪʝʚʳʝ ʠ ʭʦʟʷʡʩʢʠʝ ʢʦʤʥʘʪʳ. ʆʙʷ-

ʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝ-

ʥʠʝ ʩʘʥʫʟʣʦʚ ʚʜʘʣʠ ʦʪ ʢʫʭʥʠ. ʇʣʦʱʘʜʴ 

ʚʘʥʥʦʡ ʢʦʤʥʘʪʳ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʚʦʡ, 

ʯʪʦʙʳ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥ-

ʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ʥʝʡ ʚʩʸ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ: ʜʫʰʝʚʘʷ ʢʘʙʠʥʘ ʠʣʠ ʚʘʥʥʘ, 

ʫʤʳʚʘʣʴʥʠʢ, ʫʥʠʪʘʟ ʠ ʙʠʜʝ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʚʘʨʪʠʨʝ ʠʤʝʝʪʩʷ ʙʘʣʢʦʥ ʠʣʠ ʣʦʜʞʠʷ.  

ɺʳʩʦʪʘ ʧʦʪʦʣʢʦʚ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ 

ʤʝʥʝʝ 250 ʩʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪ-

ʨʘʤʠ ʙʫʜʫʪ: 

ʇʣʘʥʠʨʦʚʢʘ ʛʦʩʪʠʥʦʡ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦʛʦ ʫʯʝʪʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʘ 

ʚʩʝʡ ʤʝʙʝʣʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚ ʥʝʡ ʨʘʩʧʦʣʘ-

ʛʘʪʴʩʷ. ʅʘʧʨʠʤʝʨ, ʦʙʳʯʥʳʡ ʜʠʚʘʥ ʠʤʝʝʪ 

ʛʣʫʙʠʥʫ 74 ʩʤ ʠ ʜʣʠʥʫ 200 ʩʤ. ʉʪʦʠʪ 
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ʫʯʝʩʪʴ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʪʝʣʝʚʠʟʦʨʘ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʨʘʟʤʝʨ ʝʛʦ ʜʠʘʛʦʥʘʣʠ ʚ 

8 ʨʘʟ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʷʪʴ ʦʪʜʝʣʴ-

ʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ 

ʛʦʩʪʠʥʦʡ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʢʦʤʧʴʶ-

ʪʝʨ ʠʣʠ ʥʦʫʪʙʫʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠ-

ʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʛʦʩʪʠʥʦʡ ʜʦʣʞʥʘ ʥʘʯʠ-

ʥʘʪʴʩʷ ʦʪ 20 ʤ
2 
[6]. 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʨʘ ʚʦʟʴ-

ʤʝʤ ʩʧʘʣʴʥʶ ʜʣʷ ʜʚʦʠʭ. ʆʩʥʦʚʥʳʤ ʵʣʝ-

ʤʝʥʪʦʤ ʩʧʘʣʴʥʠ ʷʚʣʷʝʪʩʷ ʢʨʦʚʘʪʴ, ʨʘʟʤʝʨʳ 

ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ 

ʧʨʠ ʧʣʘʥʠʨʦʚʢʝ ʢʦʤʥʘʪʳ ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ. ʊʘʢ, ʝʩʣʠ ʩʪʘʥʜʘʨʪʥʘʷ ʜʚʫʩʧʘʣʴʥʘʷ 

ʢʨʦʚʘʪʴ ʠʤʝʝʪ ʨʘʟʤʝʨʳ 160ʭ200 ʩʤ, ʘ ʪʘʢ-

ʞʝ ʫʯʠʪʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʦʩʪʘʣʴʥʦʡ ʤʝʙʝ-

ʣʠ ʚ ʩʧʘʣʴʥʝ (ʧʨʠʢʨʦʚʘʪʥʘʷ ʪʫʤʙʘ, ʪʫʘʣʝʪ-

ʥʳʡ ʩʪʦʣʠʢ, ʰʢʘʬʳ). ʆʧʪʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʩʧʘʣʴʥʠ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 15 ʤ
2
. 

ʆʩʫʱʝʩʪʚʣʷʷ ʧʣʘʥʠʨʦʚʢʫ ʜʝʪʩʢʦʡ ʢʦʤ-

ʥʘʪ,r ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʦ-

ʣʠʯʝʩʪʚʦ ʜʝʪʝʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦ-

ʨʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʦʪʜʝʣʴʥʦʡ ʠʛʨʦʚʦʡ 

ʟʦʥʳ ʢʦʤʥʘʪʳ. ɽʩʣʠ ʚ ʩʝʤʴʝ ʦʜʠʥ ʨʝʙʝʥʦʢ, 

ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʴʶ ʜʝʪʩʢʦʡ ʢʦʤʥʘʪʳ 

ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 12 ʤ
2
. ɽʩʣʠ ʞʝ ʜʝʪʝʡ ʙʦʣʴ-

ʰʝ, ʪʦ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʩʧʘʣʴʥʳʭ ʤʝʩʪ ʚ ʢʦʤʥʘʪʝ (ʦʪ-

ʜʝʣʴʥʳʝ ʤʝʩʪʘ ʠʣʠ ʜʚʫʭʵʪʘʞʥʘʷ ʢʨʦʚʘʪʴ). 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʣʘʥʠʨʦʚʢʠ 

ʢʫʭʥʠ ï ʦʪʜʝʣʴʥʘʷ ʢʫʭʥʷ ʠ ʢʫʭʥʷ- ʩʪʦʣʦʚʘʷ. 

ɽʩʣʠ ʚ ʢʚʘʨʪʠʨʝ ʧʣʘʥʠʨʫʝʪʩʷ ʦʙʦʨʫʜʦʚʘʪʴ 

ʩʪʦʣʦʚʫʶ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʧʨʠʥʷʪʴ ʜʦ 

ʰʝʩʪʠ ʛʦʩʪʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ ʧʣʦʱʘʜʴ 

ʢʫʭʥʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʢʘʢ ʤʠʥʠʤʫʤ 

15 ʤ
2
. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʣʘʥʠʨʫʝʪʩʷ ʦʙʦʨʫ-

ʜʦʚʘʪʴ ʪʦʣʴʢʦ ʢʫʭʥʶ, ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦ-

ʱʘʜʴʶ ʤʦʞʝʪ ʩʪʘʪʴ 10 ʤ
2
 (ʜʣʷ ʩʫʧʨʫʞʝ-

ʩʢʦʡ ʧʘʨʳ ʠʣʠ ʩʝʤʴʠ ʩ ʨʝʙʝʥʢʦʤ). 

ɺʘʥʥʘʷ ʢʦʤʥʘʪʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʪʘʢʫʶ 

ʧʣʦʱʘʜʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʨʘʟʤʝʩʪʠʪʴ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʠ ʵʪʦʤ ʥʝ ʜʦʩ-

ʪʘʚʣʷʷ ʜʠʩʢʦʤʬʦʨʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʥʘʪʳ ʞʠʣʴʮʘʤʠ. ɺ ʩʨʝʜʥʝʤ, ʦʧʪʠʤʘʣʴ-

ʥʘʷ ʧʣʦʱʘʜʴ ʚʘʥʥʦʡ ʢʦʤʥʘʪʳ ʩʦʩʪʘʚʣʷʝʪ 

4-6 ʤ
2
 (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ). 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʢʚʘʨʪʠʨʝ, ʚ 

ʮʝʣʦʤ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ 10-15 ʤ
2
, ʙʦʣʴ-

ʰʫʶ ʯʘʩʪʴ ʠʟ ʵʪʦʡ ʧʣʦʱʘʜʠ ʧʨʠʜʝʪʩʷ ʚʳ-

ʜʝʣʠʪʴ ʥʘ ʧʨʠʭʦʞʫʶ (ʚʧʣʦʪʴ ʜʦ 10 ʤ
2
 ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʱʝʡ ʧʣʘʥʠʨʦʚʢʠ) [6]. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤ-

ʬʦʨʪʘʙʝʣʴʥʳʤ ʞʠʣʠʱʝʤ ʩʯʠʪʘʝʪʩʷ ʪʦ, ʥʘ-

ʙʦʨ ʧʦʤʝʱʝʥʠʡ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʦʪʦʨʦʛʦ 

ʨʘʩʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʠʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ, ʥʝʞʝʣʠ ʵʪʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʦʨʤʘʤʠ 

ʉʅʠʇ ʠ ʉʘʥʇʠʅ. 

ʋʣʫʯʰʝʥʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʣʘʜʝʣʴʮʫ ʢʚʘʨʪʠʨʳ ʠ ʯʣʝʥʘʤ ʝʛʦ ʩʝʤʴʠ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʢʦʤʬʦʨʪʘ ʧʨʦʞʠ-

ʚʘʥʠʷ. ʇʨʦʩʪʦʨʥʳʝ ʢʦʤʥʘʪʳ, ʩʘʥʫʟʣʳ, ʰʠ-

ʨʦʢʠʝ ʢʦʨʠʜʦʨʳ, ʭʦʨʦʰʝʝ ʦʩʚʝʱʝʥʠʝ ʠ 

ʚʝʥʪʠʣʷʮʠʷ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ - ʚʩʸ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʞʠʣʴʷ. ʉʪʝʩʥʸʥʥʳʝ ʞʠʣʠʱʥʳʝ ʫʩʣʦ-

ʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ 

ʩʝʤʴʠ. ʃʠʰʴ ʥʝʤʥʦʛʠʝ ʢʚʘʨʪʠʨʳ ʞʠʣʠʱ-

ʥʦʛʦ ʬʦʥʜʘ ʈʌ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥ-

ʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʤʬʦʨʪʘ. 

ʆʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʘʤʠ ʢʚʘʨʪʠʨʳ 

ʩʯʠʪʘʶʪʩʷ: 

ï ɼʣʷ ʦʜʥʦʢʦʤʥʘʪʥʦʡ ʢʚʘʨʪʠʨʳ ʧʣʦ-

ʱʘʜʴ ï 50 ʤ
2
, ʜʣʷ ʜʚʫʭʢʦʤʥʘʪʥʦʡ ï 70 ʤ

2
, 

ʜʣʷ ʪʨʝʭʢʦʤʥʘʪʥʦʡ ï ʦʪ 90 ʤ
2
; 

ï ʇʣʦʱʘʜʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʤʝʱʝ-

ʥʠʡ, ʥʝ ʙʦʣʝʝ 20% ʧʣʦʱʘʜʠ ʢʚʘʨʪʠʨʳ; 

ï ʂʦʤʥʘʪʳ ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ, ʣʠʙʦ ʩ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʪʦʨʦʥ 2:3; 

ï ɺʳʩʦʪʘ ʧʦʪʦʣʢʦʚ ʦʪ 250 ʩʤ; 

ï ʅʘʣʠʯʠʝ ʙʘʣʢʦʥʘ/ʣʦʜʞʠʠ; 

ï ʅʘʣʠʯʠʝ ʧʦʜʩʦʙʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ 

ʛʘʨʜʝʨʦʙʘ; 

ï ʂʦʣʠʯʝʩʪʚʦ ʩʘʥʫʟʣʦʚ ï ʥʘ ʦʜʠʥ ʤʝʥʴ-

ʰʝ, ʯʝʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ. 
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Abstract. The article discusses the common mistakes of functional-planning decisions of 

apartments in the domestic housing stock. We are studying the question of what should be a com-

fortable home that can satisfy the basic needs of modern citizens of the Russian Federation. Ex-

perts in the field of architecture and construction note the lack of a developed range of apart-

ments in new buildings, their small area, lack of natural light and air volume. In addition, ac-

cording to the Federal State Statistics Service, there is a negative tendency to reduce the average 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʦʚʠʟʥʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦʨʪʘʪʠʚ-

ʥʦʛʦ ʢʠʩʣʦʨʦʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ 

ʜʦʩʪʘʚʢʠ ʢʠʩʣʦʨʦʜʘ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʧʦʨʪʘʪʠʚʥʳʭ ʢʠʩʣʦʨʦʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʚ ʧʨʦʜʘʞʝ ʚ ʈʦʩʩʠʠ ʠ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʫʩʪʨʦʡʩʪʚ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʠʩʣʦʨʦʜʥʦʡ ʪʝʨʘʧʠʠ. ʆʧʠʩʘʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʪʨʝʙʫʝʤʳʝ ʧʘ-

ʨʘʤʝʪʨʳ ʢʠʩʣʦʨʦʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʦʧʠʩʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʠʙʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʩʣʦʨʦʜʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ, ʛʠʧʦʢʩʠʷ, ʘʜʩʦʨʙʮʠʷ, ʜʘʚʣʝʥʠ, ʢʠʩʣʦʨʦʜ, 

ʘʟʦʪ, ʚʦʟʜʫʭ.  

 

ʇʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʥʘ 24 ʩʝʥʪʷʙʨʷ 

2018 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʢʘʞʜʳʡ ʪʨʝʪʠʡ ʠʤʝʝʪ 

ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʘ ʵʪʦ 51,8 

ʤʣʥ ʛʨʘʞʜʘʥ ʪʦʣʴʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʉʨʝʜʠ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʙʦʣʝʟʥʠ ʩʠʩ-

ʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ 

ʤʝʩʪʦ 46,3%, ʚʪʦʨʦʝ ï ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘ-

ʙʦʣʝʚʘʥʠʷ 15,6% [1]. 

 

 
ʈʠʩ. 1. ʆʙʟʦʨ ʩʪʘʪʠʩʪʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʌ ʥʘ 2018 ʛ., % 

 

ɺʩʝ ʵʪʠ ʣʶʜʠ, ʠʤʝʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, 

ʠʤʝʶʪ ʥʘʨʫʰʝʥʠʷ ʚ ʬʠʟʠʦʣʦʛʠʠ ʜʳʭʘʥʠʷ. 

ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʨʛʘʥʠʟʤ ʧʝʨʝʩʪʘʝʪ ʧʦʣʫ-

ʯʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ ʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʛʠʧʦʢʩʠʷ, ʢʦʪʦʨʘʷ ʧʨʠ ʧʦʩʪʝ-

ʧʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠ-

ʤʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʫʛʨʦʞʘʶʱʫʶ 

ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ [2]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʛʠʧʦʢʩʠʠ ʥʝʦʙʭʦʜʠʤʘ ʢʠʩʣʦ-

ʨʦʜʥʘʷ ʪʝʨʘʧʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʧʘʮʠʝʥʪʘʤ, ʧʝʨʝʥʝʩʰʠʤ ʦʧʝʨʘʮʠʠ ʠ 

ʨʘʟʣʠʯʥʳʝ ʪʷʞʝʣʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʦʥʘ ʧʦʤʦʛʘʝʪ ʫʢʨʝʧʠʪʴ ʠʤʤʫʥʠʪʝʪ ʯʝʣʦʚʝ-

ʢʘ ʠ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. 

ʋʨʙʘʥʠʟʘʮʠʷ ï ʟʥʘʯʠʪʝʣʴʥʘʷ ʠ ʨʘʩʪʫʱʘʷ 

ʤʠʨʦʚʘʷ ʪʝʥʜʝʥʮʠʷ, ʢʦʪʦʨʘʷ ʩʦʧʨʷʞʝʥʘ ʩ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʚʩʸ ʙʦʣʝʝ ʚʘʞʥʳʭ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʇʝʨʚʦʡ ʠ, ʙʝʟʫʩʣʦʚʥʦ, 

ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʳʟʚʘʥ-

ʥʦʡ ʫʨʙʘʥʠʟʘʮʠʝʡ, ʷʚʣʷʝʪʩʷ, ʥʝʩʦʤʥʝʥʥʦ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʠʜʝʪ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʠʩʣʦʨʦʜʘ, ʧʦʵʪʦʤʫ ʤʥʦ-

ʛʠʝ ʞʠʪʝʣʠ ʤʝʛʘʧʦʣʠʩʦʚ ʦʱʫʱʘʶʪ ʧʦʩʪʦ-

ʷʥʥʫʶ ʛʠʧʦʢʩʠʶ. ʆʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʯʨʝʟ-

37,7 

22,1 1,1 

3,7 

35,4 ɼʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ɿʜʦʨʦʚʦʝ ʥʘʩʝʣʝʥʠʝ 

ʆʥʢʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ 

ɹʦʣʝʟʥʠ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 
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ʤʝʨʥʦʡ ʫʪʦʤʣʷʝʤʦʩʪʠ, ʛʦʣʦʚʥʦʡ ʙʦʣʠ, 

ʩʦʥʣʠʚʦʩʪʠ ʠ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ [3]. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʢʠʩʣʦʨʦʜʥʘʷ ʪʝʨʘʧʠʷ ʧʦʣʝʟʥʘ ʥʝ ʪʦʣʴʢʦ 

ʙʦʣʴʥʳʤ, ʥʦ ʠ ʟʜʦʨʦʚʳʤ ʣʶʜʷʤ ʚ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʜʝʪʷʤ. 

ʂʠʩʣʦʨʦʜʦʪʝʨʘʧʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʷʭ ʪʘʢʠʭ ʢʘʢ: ʭʨʦʥʠʯʝ-

ʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ 

(ʍʆɹʃ), ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʵʥʬʠʟʝʤʘ, 

ʭʨʦʥʠʯʝʩʢʦʝ ʣʝʛʦʯʥʦʝ ʩʝʨʜʮʝ, ʤʫʢʦʚʠʩʮʠ-

ʜʦʟ, ʩʝʨʜʝʯʥʘʷ ʠ ʣʝʛʦʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʠ, ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʠ ʜʨʫʛʠʝ [4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʢʠʩʣʦʨʦʜʦʪʝʨʘ-

ʧʠʠ ʠʩʧʦʣʴʟʫʶʪ ʪʨʠ ʩʧʦʩʦʙʘ ʜʦʩʪʘʚʢʠ ʢʠ-

ʩʣʦʨʦʜʘ [5]: 

ï ʙʘʣʣʦʥʳ ʩʦ ʩʞʘʪʳʤ ʛʘʟʦʤ (ʢʠʩʣʦʨʦ-

ʜʦʤ); 

ï ʙʘʣʣʦʥʳ ʩ ʞʠʜʢʠʤ ʢʠʩʣʦʨʦʜʦʤ; 

ï ʢʠʩʣʦʨʦʜʥʳʝ ʢʦʥʮʝʥʪʨʘʪʦʨʳ. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʜʦʩʪʘʚʢʠ ʢʠʩʣʦʨʦʜʘ [5] 

 ʂʠʩʣʦʨʦʜʥʳʝ ʢʦʥʮʝʥʪʨʘʪʦʨʳ 
ɹʘʣʣʦʥʳ ʩʦ ʩʞʘʪʳʤ ʢʠ-

ʩʣʦʨʦʜʦʤ 

ɹʘʣʣʦʥʳ ʩ  ʞʠʜʢʠʤ ʢʠ-

ʩʣʦʨʦʜʦʤ 

ʊʨʝʙʫʝʪʩʷ ʣʠ ʠʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠʷ 

ɼʘ, ʧʦʩʪʦʷʥʥʦ  

(ʟʘʚʠʩʠʪ ʦʪ ʤʦʜʝʣʠ:100ï600 ɺʪ) 

ʅʝʪ 

ʊʨʝʙʫʝʪʩʷ ʣʠ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʘ 

ʊʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ ɼʘ, ʨʝʛʫʣʷʨʥʦ; ʪʷʞʝʣʦ ʠ ʜʦʨʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ 

ʊʨʝʙʫʝʪʩʷ ʣʠ ʧʝʨʝʟʘʧʨʘʚʢʘ ʅʝʪ, ʧʦʩʪʦʷʥʥʦʝ ʧʠʪʘʥʠʝ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʧʦʜʢʣʶʯʝʥʦ ʢ ʩʝʪʠ 

ɼʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ,  

ʜʘʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ  

ʧʘʮʠʝʥʪʘ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʭʦʜʘ ʋʤʝʨʝʥʥʘʷ: ʦʯʠʩʪʢʘ ʬʠʣʴʪʨʦʚ ʠ ʫʩʪʨʦʡ-

ʩʪʚʘ ʩʥʘʨʫʞʠ, ʠ  

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ 

ʄʠʥʠʤʘʣʴʥʘʷ: ʥʝʦʙʭʦʜʠʤʳ  

ʨʝʛʫʣʷʨʥʘʷ ʧʨʦʚʝʨʢʘ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʧʦʞʘʨʦʦʧʘʩ-

ʥʦʩʪʠ (ʙʝʟ ʩʤʘʟʢʠ ʠʣʠ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ) 

ʈʘʩʭʦʜʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʅʝʙʦʣʴʰʠʝ: ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ 

ɺʳʩʦʢʠʝ: ʟʘʧʨʘʚʢʘ ʙʘʣʣʦʥʦʚ ʠ  

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʦʪ ʟʘʧʨʘʚʢʠ  

ʩʪʘʥʮʠʷ ʚ ʙʦʣʴʥʠʮʫ ʠʣʠ ʢ ʧʘʮʠʝʥʪʫ 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘ-

ʥʠʝ 

ʋʤʝʨʝʥʥʦʝ: ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʚʝʨʢʘ ʢʠ-

ʩʣʦʨʦʜʘ ʥʘ  

ʚʳʭʦʜʝ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ  

ʋʤʝʨʝʥʥʦʝ: ʧʨʦʚʝʨʷʪʴ ʥʘ ʫʪʝʯʢʠ ʜʘʚʣʝʥʠʷ ʩ ʧʦʤʦ-

ʱʴʶ ʤʘʥʦʤʝʪʨʘ 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʘʙʣʠʮʫ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʰʝ, ʚʠʜʠʤ, ʯʪʦ ʢʠʩʣʦʨʦʜ-

ʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧ-

ʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʦʩʪʘʚʢʠ ʢʠʩʣʦ-ʨʦʜʘ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʠ ʢʦʤʬʦʨʪʥʦʡ ʵʢʩʧʣʫʘʪʘ-ʮʠʠ. 

ʇʦʨʪʘʪʠʚʥʳʡ ʢʠʩʣʦʨʦʜʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ 

ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠ-

ʝʥʪʘ, ʪʘʢ ʢʘʢ ʝʛʦ ʤʦʞʥʦ ʙʨʘʪʴ ʩ ʩʦʙʦʡ ʙʣʘ-

ʛʦʜʘʨʷ ʥʝʙʦʣʴʰʦʤʫ ʚʝʩʫ ʠ ʥʘʣʠʯʠʶ ʘʢʢʫ-

ʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ.  

ʉʝʛʦʜʥʷ ʧʝʨʝʥʦʩʥʳʝ ʢʠʩʣʦʨʦʜʥʳʝ ʢʦʥ-

ʮʝʥʪʨʘʪʦʨʳ ʨʘʙʦʪʘʶʪ ʢʘʢ ʚ ʠʤʧʫʣʴʩʥʦʤ 

ʨʝʞʠʤʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʳʭʘʥʠʷ ʧʘʮʠʝʥʪʘ, ʪʘʢ ʠ ʚ 

ʧʦʪʦʢʦʚʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʦʯʥʦʝ 

ʚʨʝʤʷ ʚʦ ʚʨʝʤʷ ʩʥʘ ʧʨʠ ʵʪʦʤ ʨʘʚʥʦʤʝʨʥʦ 

ʢʠʩʣʦʨʦʜ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚʦ 

ʚʩʝʡ ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. ɼʘʥʥʳʡ ʧʨʠʙʦʨ ʘʜ-

ʩʦʨʙʠʨʫʝʪ ʘʟʦʪ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʜʨʫʛʠʝ 

ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ ʥʘʩ ʚʦʟʜʫʭʘ 

ʠ ʚʳʜʝʣʷʝʪ ʢʠʩʣʦʨʦʜ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʧʦʜʘʝʪʩʷ ʧʘʮʠʝʥʪʫ.  

ʅʦʚʠʟʥʘ ʨʘʙʦʪʳ ʠ ʦʙʟʦʨ ʨʳʥʢʘ ʧʦʨʪʘ-

ʪʠʚʥʳʭ ʢʠʩʣʦʨʦʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ, ʢʦ-

ʪʦʨʳʝ ʠʤʝʶʪʩʷ ʚ ʧʨʦʜʘʞʝ ʚ ʈʦʩʩʠʠ 

ɺ ʈʦʩʩʠʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʘʥʠʡ 

ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʜʘʞʝʡ ʢʠʩʣʦʨʦʜʥʳʭ ʢʦʥ-

ʮʝʥʪʨʘʪʦʨʦʚ. ʅʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʦ-

ʜʝʣʠ ʠʟ ʉʐɸ, ɻʝʨʤʘʥʠʠ ʠ ʂʠʪʘʷ. 

 

ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʷʪʠʣʠʪʨʦʚʳʭ ʧʦʨʪʘʪʠʚʥʳʭ ʢʠʩʣʦʨʦʜʥʳʭ 

ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ 

 
ɻʘʙʘʨʠʪʳ, ʩʤ ɺʝʩ, ʢʛ ɺʨʝʤʷ ʨʘʙʦʪʳ, ʯ ʎʝʥʘ, ʨʫʙ. ʋʨʦʚʝʥʴ ʰʫʤʘ, ʜɹ 

Invacare XPO2 NEW (ɻʝʨʤʘʥʠʷ) 24 ʭ 19 ʭ 10 2.6 ʜʦ 5 310 000 40 

Airsep Freestyle 5L (ʉʐɸ) 27.2 x 16.8 x 11.2 3.0 ʜʦ 4.25 251 867 43 

Respironics EverGo (ʉʐɸ) 30.5 x 15.2 x 21.6 3.8 ʜʦ 4 260 224 50 

Ventum P2 (ʂʠʪʘʡ) 22.1 x 8.5 x 16.0 1.97 ʜʦ 4 195 000 49 

Philips SimplyGo (ʉʐɸ) 29.2 x 25.4 x 15.2 3.8 ʜʦ 4.5 273 616 43 

DeVilbiss iGo (ʉʐɸ) 49.0 x 31.2 x 18.0 7 ʜʦ 5 342 000 40 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʘʙʣʠʮʫ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʫʶ ʚʳʰʝ, ʩʘʤʳʤ ʧʦʜʭʦʜʷʱʠʤ ʘʥʘʣʦ-

ʛʦʤ ʷʚʣʷʝʪʩʷ ʛʝʨʤʘʥʩʢʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

çInvacare XPO2 NEWè, ʪʘʢ ʢʘʢ ʦʥ ʦʙʣʘʜʘ-

ʝʪ ʥʝʙʦʣʴʰʠʤʠ ʛʘʙʘʨʠʪʘʤʠ, ʚʝʩʦʤ, ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʰʫʤʘ ʠ ʜʦʣʛʠʤ ʚʨʝʤʝʥʝʤ ʨʘʙʦʪʳ 

ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʘʧʧʘʨʘʪʘʤʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʮʝʥʘ. 

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʨʳʥʢʘ ʫʩʪʨʦʡʩʪʚ, ʤʦʞ-

ʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʦʣʴʢʦ ʟʘʨʫʙʝʞʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʠʩʣʦ-

ʨʦʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʦʙ-

ʣʘʜʘʶʪ ʥʠʟʢʦʡ ʤʦʙʠʣʴʥʦʩʪʴʶ ʠ ʘʚʪʦʥʦʤ-

ʥʦʩʪʴʶ, ʣʠʙʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʘʥʘʣʦ-

ʛʦʚ ʈʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʪ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʠʩʣʦʨʦʜ-

ʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʠʟ ʟʘʧʯʘʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʚ ʈʦʩʩʠʠ. ɸ ʪʘʢʞʝ ʥʝ-

ʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠ-

ʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʚʝʣʠʯʠʪʴ ʤʦʙʠʣʴ-

ʥʦʩʪʴ ʠ ʘʚʪʦʥʦʤʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʠʩʣʦʨʦʜʥʦʛʦ ʢʦʥʮʝʥ-

ʪʨʘʪʦʨʘ 

ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʢʠʩʣʦʨʦʜʥʦ-

ʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʣʝʞʠʪ ʧʨʦʮʝʩʩ ʘʜʩʦʨʙ-

ʮʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʩʝʣʝʢʪʠʚʥʦʡ ʘʜʩʦʨʙʮʠʠ ʢʠʩʣʦʨʦʜʘ ʠʟ 

ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʯʝʨʝʟ ʮʝʦʣʠʪʥʳʝ ʤʦʣʝ-

ʢʫʣʷʨʥʳʝ ʩʠʪʘ [6]. ʕʬʬʝʢʪ ʨʘʟʜʝʣʝʥʠʷ ʦʩ-

ʥʦʚʘʥ ʥʘ ʨʘʟʣʠʯʠʷʭ ʚ ʩʠʣʘʭ ʩʚʷʟʳʚʘʥʠʷ ʩ 

ʘʙʩʦʨʙʠʨʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ. ɺʳʩʦʢʦʣʝ-

ʪʫʯʠʝ ʢʦʤʧʦʥʝʥʪʳ ʩ ʥʠʟʢʦʡ ʧʦʣʷʨʥʦʩʪʴʶ, 

ʪʘʢʠʝ ʢʘʢ ʢʠʩʣʦʨʦʜ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦ-

ʛʣʦʱʘʶʪʩʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʘʢʠʭ ʤʦʣʝʢʫʣ, 

ʢʘʢ N2, CO, CO2, ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʚʦʜʷʥʦʡ 

ʧʘʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʧʨʠʤʝʩʠ ʤʦʛʫʪ 

ʙʳʪʴ ʘʜʩʦʨʙʠʨʦʚʘʥʳ ʠʟ ʢʠʩʣʦʨʦʜʦʩʦʜʝʨ-

ʞʘʱʝʛʦ ʧʦʪʦʢʘ ʠ ʚʳʜʝʣʝʥ ʢʠʩʣʦʨʦʜ ʚʳʩʦ-

ʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [7]. 

ʅʘ ʚʭʦʜʝ ʧʦʪʦʢ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ 

ʩʞʠʤʘʝʪʩʷ ʢʦʤʧʨʝʩʩʦʨʦʤ 1 ʜʦ ʜʘʚʣʝʥʠʷ 

ʘʜʩʦʨʙʮʠʠ Pʘʜ ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʘʜʩʦʨʙʝʨ 2ʘ, 

ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʝʥ ʮʝʦʣʠʪʥʳʤ ʘʜʩʦʨʙʝʥ-

ʪʦʤ. ɸʟʦʪ ʘʜʩʦʨʙʠʨʫʝʪʩʷ ʘʜʩʦʨʙʝʥʪʦʤ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ Pʘʜ ʚ ʪʝʯʝʥʠʝ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝ-

ʤʝʥʠ ʦʪ 0 ʜʦ tʮ/2, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʘʟʦ-

ʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ ʦʢʠʩʣʷʝʪʩʷ. ʇʨʦʮʝʩʩ ʘʜ-

ʩʦʨʙʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʝ-

ʧʣʘ, ʢʦʪʦʨʦʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʘʜʩʦʨʙʝʥʪʝ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʛʝ-

ʥʝʨʘʮʠʠ.  

ʋ ʯʘʩʪʠ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʝʡ ʛʘʟʦʚʦʟ-

ʜʫʰʥʦʡ ʩʤʝʩʠ ʧʦʥʠʞʘʝʪʩʷ ʜʘʚʣʝʥʠʝ ʯʝʨʝʟ 

ʢʣʘʧʘʥ 5 ʜʦ ʜʘʚʣʝʥʠʷ ʜʝʩʦʨʙʮʠʠ Pʜʝʩ, ʩʦʟ-

ʜʘʚʘʝʤʦʛʦ ʚʘʢʫʫʤʥʳʤ ʥʘʩʦʩʦʤ 7, ʠ ʥʘ-

ʧʨʘʚʣʷʝʪʩʷ ʚʩʪʨʝʯʥʳʤ ʧʦʪʦʢʦʤ ʚ ʘʜʩʦʨʙʝʨ 

2ʙ ʜʣʷ ʜʝʩʦʨʙʮʠʠ ʘʟʦʪʘ ʠʟ ʘʜʩʦʨʙʝʥʪʘ ʚ 

ʪʝʯʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʦʪ tʮ/2 ʜʦ tʮ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʛʝʥʝʨʘʮʠʷ ʘʜʩʦʨʙʝʥʪʘ ʦʩʫʱʝ-

ʩʪʚʣʷʝʪʩʷ ʚ ʘʜʩʦʨʙʝʨʝ 2ʙ. ɸ ʧʨʠ ʟʘʢʨʳʪʠʠ 

ʢʣʘʧʘʥʦʚ 3ʘ ʠ 4ʙ ʠ ʦʪʢʨʳʪʠʠ ʢʣʘʧʘʥʦʚ 3ʙ ʠ 

4ʘ ʧʨʦʠʩʭʦʜʠʪ ʜʝʩʦʨʙʮʠʷ ʘʟʦʪʘ ʚ ʘʜʩʦʨʙʝ-

ʨʝ 2a ʠ ʘʜʩʦʨʙʮʠʷ ʘʟʦʪʘ ʚ ʘʜʩʦʨʙʝʨʝ 2ʙ. 

ʇʨʠ ʧʦʚʦʨʦʪʝ ʢʣʘʧʘʥʦʚ ʚ ʦʙʨʘʪʥʦʤ ʧʦʣʦ-

ʞʝʥʠʠ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ [8]. 

 

 

 
ʈʠʩ. 2. ʋʩʪʘʥʦʚʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʦʮʝʩʩʝ ʘʜʩʦʨʙʮʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɻʜʝ: 1 ï 

ʢʦʤʧʨʝʩʩʦʨ; 2ʘ, 2ʙ ï ʘʜʩʦʨʙʝʨʳ; 3ʘ, 3ʙ, 4ʘ, 4ʙ ï ʢʣʘʧʘʥʳ;  

5 ï ʜʨʦʩʩʝʣʴ; 6ʘ, 6ʙ ï ʦʙʨʘʪʥʳʝ ʢʣʘʧʘʥʳ; 7 ï ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ [8] 
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ʈʠʩ. 3. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ. ɻʜʝ: Pʘʜ ï ʜʘʚʣʝʥʠʝ ʘʜʩʦʨʙʮʠʠ; Pʜʝʩ ï ʜʘʚ-

ʣʝʥʠʝ ʜʝʩʦʨʙʮʠʠ; 2ʘ, 2ʙ ï ʘʜʩʦʨʙʝʨʳ; tʮ ï ʚʨʝʤʷ ʮʠʢʣʘ [8] 

 

ɼʘʣʝʝ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʠ ʢʠʩʣʦ-

ʨʦʜʘ ʧʘʮʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤ ʨʝʟʝʨʚʫʘʨ ʜʣʷ 

ʥʘʢʦʧʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʚʝʥʪʠʣʴ ʜʣʷ ʨʝʛʫ-

ʣʠʨʦʚʢʠ ʧʦʜʘʯʠ ʢʠʩʣʦʨʦʜ. ʆʙʷʟʘʪʝʣʴʥʦ 

ʩʪʦʠʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʜʘʪʯʠʢ, ʘʥʘʣʠʟʠʨʫʶ-

ʱʠʡ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 

ʧʦʜʘʝʪʩʷ ʥʘʩʳʱʝʥʥʘʷ ʢʠʩʣʦʨʦʜʦʤ ʚ ʪʨʝ-

ʙʫʝʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ. 

 

 
ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʠʩʣʦʨʦʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʪʦʢ ʚʭʦʜʷʱʝʛʦ ʚʦʟʜʫʭʘ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʙʣʦʢ ʧʝʨʚʠʯʥʦʡ ʬʠʣʴʪʨʘ-

ʮʠʠ. ʆʙʳʯʥʦ ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʬʠʣʴʪʨʘʤʠ 

ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʠ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ. ɼʘʣʝʝ 

ʦʥ ʧʦʧʘʜʘʝʪ ʚ ʙʣʦʢ ʥʘʛʥʝʪʘʥʠʷ ʚʦʟʜʫʭʘ. 

ʊʘʢ ʢʘʢ ʚ ʭʦʜʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʟʜʫʭ 

ʥʘʛʨʝʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʦʭʣʘʜʠʪʴ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʣʦʢʝ ʨʝʛʫʣʠʨʦʚʢʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʚʦʟʜʫʭʘ. ʇʦʪʦʤ ʦʥ ʠʜʸʪ ʚ ʨʘʩʧʨʝʜʝ-

ʣʠʪʝʣʴʥʳʡ ʙʣʦʢ, ʦʪʢʫʜʘ ʧʦʧʘʜʘʝʪ ʚ ʙʣʦʢ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. ɺ ʥʸʤ ʧʨʦʠʩ-

ʭʦʜʠʪ ʘʜʩʦʨʙʮʠʷ ʘʟʦʪʘ, ʘ ʚʦʟʜʫʰʥʘʷ ʩʤʝʩʴ, 

ʥʘʩʳʱʝʥʥʘʷ ʢʠʩʣʦʨʦʜʦʤ, ʯʝʨʝʟ ʨʘʩʧʨʝʜʝ-

ʣʠʪʝʣʴʥʳʡ ʙʣʦʢ (ʢʣʘʧʘʥʳ) ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ 

ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʜʘʣʴʥʝʡʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʜʘʥʥʦʡ ʩʤʝʩʠ. ʇʦ-

ʩʣʝ ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ ʨʝʛʫʣʷʮʠʠ ʜʘʚʣʝ-

ʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʧʨʠ ʵʪʦ ʧʨʦʭʦʜʷ ʯʝʨʝʟ 

ʙʣʦʢ ʢʦʥʝʯʥʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʪʘʢ ʢʘʢ ʚʦʟ-

ʤʦʞʥʦ ʧʦʧʘʜʘʥʠʝ ʚ ʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ ʮʝʦ-

ʣʠʪʦʚʦʡ ʧʳʣʠ) ʥʘʧʨʘʚʣʷʝʪʩʷ ʧʘʮʠʝʥʪʫ. 

ɺʝʩʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʷʣʝʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝ-

ʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ ʚ 
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ʘʜʩʦʨʙʝʨʘʭ, ʜʘʪʯʠʢʘ, ʘʥʘʣʠʟʠʨʫʶʱʝʛʦ ʩʦ-

ʩʪʘʚ ʚʦʟʜʫʭʘ ʠ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʚʳʭʦʜʷʱʝʡ 

ʛʘʟʦʚʦʡ ʩʤʝʩʠ. ʇʘʮʠʝʥʪ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ 

ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʢʦʥ-

ʮʝʥʪʨʘʮʠʶ ʠ ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʚʦʟʜʫʰʥʦʡ 

ʛʘʟʦʚʦʡ ʩʤʝʩʠ, ʥʘʩʳʱʝʥʥʦʡ ʢʠʩʣʦʨʦʜʦʤ. 

ɼʘʥʥʳʡ ʧʨʠʙʦʨ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʤ. ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʤʝʜʠʮʠʥʩʢʠʭ 

ʢʠʩʣʦʨʦʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʙʳʣ ʦʮʝʥʝʥ 

ʚ 1,75 ʤʣʨʜ ʜʦʣʣ. ʉʐɸ ʚ 2018 ʛʦʜʫ. ʆʞʠ-

ʜʘʝʪʩʷ, ʯʪʦ ʨʳʥʦʢ ʙʫʜʝʪ ʨʘʩʰʠʨʷʪʴʩʷ ʩ ʛʦ-

ʜʦʚʳʤ ʪʝʤʧʦʚ ʨʦʩʪʘ ʚ 7,4% ʚ ʙʣʠʞʘʡʰʠʝ 6 

ʣʝʪ [5]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʠ-

ʩʣʦʨʦʜʥʳʝ ʢʦʥʮʝʥʪʨʘʪʦʨʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʤʠ, ʯʝʤ ʙʘʣʣʦʥʳ ʩ ʛʘʟʦʤ. ʇʨʠ 

ʵʪʦʤ ʦʙʱʘʷ ʵʢʦʥʦʤʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʠʩʣʦʨʦʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʜʦʩʪʠʛʘʝʪ ʜʦ 

75% ʦʪ ʟʘʪʨʘʪ ʥʘ ʙʘʣʣʦʥʳ ʩ ʛʘʟʦʤ [9]. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʨʠʙʦʨ 

ʜʦʣʞʝʥ ʧʦʤʦʯʴ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʫʩʪʨʦʡ-

ʩʪʚʘ, ʚʝʩ ʘʧʧʘʨʘʪʘ ʠ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʘʚʪʦ-

ʥʦʤʥʦʡ ʨʘʙʦʪʳ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʦʪʣʠʯʠʠ 

ʦʪ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʠ ʥʦʚʠʟʥʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦʨʪʘʪʠʚʥʦʛʦ ʢʠʩʣʦ-

ʨʦʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ, ʛʘʙʘʨʠʪʦʚ ʠ ʚʝʩʘ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʘʚʪʦʥʦʤʥʦʩʪʠ ʨʘʙʦʪʳ 

ʘʧʧʘʨʘʪʘ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʘ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʠʙʦʨʘ, ʪʦ ʝʩʪʴ ʧʦʜʙʦʨʘ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʠ 

ʜʦʩʪʫʧʥʳʭ ʧʦ ʮʝʥʝ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʩʦʭʨʘʥʷʶʱʠʭ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʜʣʷ ʧʦ-

ʪʨʝʙʠʪʝʣʷ. ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ 

ʧʦʨʪʘʪʠʚʥʳʭ ʢʠʩʣʦʨʦʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦ-

ʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʚ ʧʨʦʜʘʞʝ ʚ ʈʦʩʩʠʠ 

ʠ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʚ ʦʙʣʘʩʪʠ ʫʩʪʨʦʡʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʠʩʣʦʨʦʜʥʦʡ 

ʪʝʨʘʧʠʠ. ɹʳʣ ʦʧʠʩʘʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ 

ʪʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʢʠʩʣʦʨʦʜʥʦʛʦ ʢʦʥ-

ʮʝʥʪʨʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʦʧʠʩʘʥʘ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʠ-

ʙʦʨʘ. 
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Abstract. The article showed the relevance and novelty of developing a portable oxygen con-

centrator. The analysis and comparison of various methods of oxygen delivery, the analysis of 

the market of portable oxygen concentrators, which are commercially available in Russia, and a 

review of the literature in the field of devices necessary for oxygen therapy. The principle of op-

eration and the required parameters of the oxygen concentrator are described, and a block dia-

gram of the device under development is developed and described. 

Keywords: oxygen concentrator, hypoxia, adsorption, pressures, oxygen, nitrogen, air. 



74 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol.12-2 (39), 2019 

ʅɽʁʈʆʉɽʊɽɺʓɽ ʊɽʍʅʆʃʆɻʀʀ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʊʈɪʍʄɽʈʅʓʍ  

ʆɹʒɽʂʊʆɺ 

 

ɸ.ʄ. ɹʘʙʘʝʚ, ʩʪʫʜʝʥʪ 

ʀʥʩʪʠʪʫʪ ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ (ʬʠʣʠʘʣ) ɼɻʊʋ 

(ʈʦʩʩʠʷ, ʛ. ʐʘʭʪʳ) 

 

DOI: 10.24411/2500-1000-2019-11889 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʘʥʘʣʠʟʝ ʪʨʝʭʤʝʨʥʳʭ ʩʮʝʥ. ʇʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʦʨʤʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʜʘʥʥʳʭ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥʥʳʭ ʚ 

ʩʪʘʪʴʝ ʤʝʪʦʜʦʚ ʥʘ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʤ ʪʨʝʭʤʝʨʥʳʝ ʦʙʣʘʢʘ ʪʦʯʝʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʪʨʝʭʤʝʨʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ, ʚʦʢʩʝʣʴʥʘʷ ʩʝʪʢʘ, ʨʘʩʧʦ-

ʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʩʝʛʤʝʥʪʘʮʠʷ ʦʙʲʝʢʪʦʚ. 

 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝ-

ʰʝʥʠʝʤ ʵʪʦʡ ʟʘʜʘʯʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚ-

ʣʷʶʪʩʷ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʜʘʣʝʝ 

ʉʅʉ), ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ 

ʧʨʦʨʳʚʘ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝ-

ʥʠʷ [1]. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʶʪ ʩ ʜʚʫʤʝʨʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ. 

ʆʜʥʘʢʦ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʠ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʨʝʭʤʝʨʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʜʦʩʪʫʧʥʦʩʪʠ 

ʩʪʝʨʝʦʢʘʤʝʨ ʠ LiDAR-ʜʘʪʯʠʢʦʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʨʝʭʤʝʨ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʣʝʢʘʶʪ ʚʩʝ ʙʦʣʴʰʝ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ. ʋʞʝ ʩʝʡʯʘʩ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʭʤʝʨ-

ʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʝʛʤʝʥʪʘʮʠʠ ʠ ʩʝʤʘʥʪʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʨʝʭʤʝʨʥʳʭ ʩʮʝʥ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫ-

ʣʷʨʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʝʪʦʜʳ ʨʘʩʧʦʟʥʘʚʘ-

ʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʊʨʝʭʤʝʨʥʘʷ ʩʮʝʥʘ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩ 

ʧʦʤʦʱʴʶ ʣʶʙʦʛʦ ʩʢʘʥʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʛʦ ʦʙ-

ʣʘʢʘ ʪʦʯʝʢ [2]. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʘʢʦʚ 

ʪʦʯʝʢ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʚʦʟʥʠʢʘʝʪ 

ʨʷʜ ʧʨʦʙʣʝʤ: 

ï ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ï ʦʙʣʘʢʦ ʪʦʯʝʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʪʦʯʝʢ ʙʝʟ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ; 

ï ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʠʤʝʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʚ 

ʚʠʜʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ, ʢʦʪʦʨʫʶ 

ʥʝʦʙʭʦʜʠʤʦ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʩʦʦʙʱʘʪʴ 

ʩʝʪʠ; 

ï ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʠ ʰʫʤ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʜʭʦʜʳ: 

1. ʉʦʨʪʠʨʦʚʢʘ ʪʦʯʝʢ. ʕʪʦ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʦ ʥʝʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʤʤʝʪʨʠʯʥʦʡ ʬʫʥʢ-

ʮʠʠ ʜʣʷ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʊʦ 

ʝʩʪʴ ʪʘʢʦʡ ʬʫʥʢʮʠʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʥʝ 

ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʷʜʢʘ ʵʣʝ-

ʤʝʥʪʦʚ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʘʨʭʠʪʝʢʪʫʨʝ 

PoinNet. ɺ ʥʝʡ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʦʧʝʨʘʮʠʷ 

ʩʫʙʜʠʩʢʨʝʪʠʟʘʮʠʠ (pooling), ʘ ʠʤʝʥʥʦ max 

pooling, ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʜʣʷ ʉʅʉ ʙʘʟʦ-

ʚʳʤ ʩʣʦʝʤ ʠ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʡ 

ʬʫʥʢʮʠʝʡ.  

ɸʚʪʦʨʳ ʘʨʭʠʪʝʢʪʫʨʳ PointNet ʧʨʝʜʣʦ-

ʞʠʣʠ ʧʝʨʝʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʯʢʘʭ (x, y, 

z) ʥʘʧʨʷʤʫʶ ʚ ʛʣʫʙʦʢʫʶ ʥʝʡʨʦʥʥʫʶ 

ʩʝʪʴ [3]. ʆʜʥʘʢʦ ʤʦʱʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʘʥʘʣʠʟʘ 

ʤʠʣʣʠʦʥʦʚ ʪʦʯʝʢ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʝʜʣʦ-

ʞʝʥʦ ʩʥʘʯʘʣʘ ʚʳʯʠʩʣʷʪʴ ʧʦ ʜʚʫʤʝʨʥʦʤʫ 

ʠʟʦʙʨʘʞʝʥʠʶ ʧʨʠʤʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʦʙʲʝʢʪʘ, ʘ ʧʦʪʦʤ ʚʳʨʝʟʘʪʴ ʫʯʘʩʪʦʢ ʦʙʣʘʢʘ 

ʪʦʯʝʢ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʝʛʦ. ʉʝʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʥʠʤʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ n ʪʦʯʝʢ, ʧʨʠʤʝʥʷʝʪ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʠʟʥʘʢʦʚ, 

ʘ ʟʘʪʝʤ ʘʛʨʝʛʠʨʫʝʪ ʧʨʠʟʥʘʢʠ ʪʦʯʝʢ ʩ ʧʦ-

ʤʦʱʴʶ max pooling. ɻʣʦʙʘʣʴʥʳʡ ʚʝʢʪʦʨ 

ʧʨʠʟʥʘʢʦʚ ʠʜʝʪ ʥʘ ʚʭʦʜ ʧʦʣʥʦʩʚʷʟʥʦʤʫ 

ʩʣʦʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʚʩʝʛʦ ʦʙʣʘʢʘ 
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ʪʦʯʝʢ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ 2D-ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʠ ʨʘ-

ʙʦʪʝ ʩ ʪʨʝʭʤʝʨʥʳʤʠ ʩʮʝʥʘʤʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʨʝʰʝʥ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʦʡ ʬʦʨʤʘʪ ʚʚʦʜʘ 

ʜʘʥʥʳʭ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦ ʚ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ. ʅʘ-

ʨʷʜʫ ʩ ʦʙʣʘʢʦʤ ʪʦʯʝʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ-

ʢʩʝʣʴʥʘʷ ʩʝʪʢʘ (Voxel Grid) ï ʵʪʦ ʥʘʠʙʦʣʝʝ 

ʠʥʪʫʠʪʠʚʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʚʩʪʨʘʠʚʘʝʪ 

ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ ʚ ʩʝʪʢʫ, ʯʪʦʙʳ ʦʥʘ 

ʚʳʛʣʷʜʝʣʘ ʢʘʢ ʧʠʢʩʝʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

ɽʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʦʙʣʘʢʘ ʪʦʯʝʢ (ʨʠʩʫ-

ʥʦʢ). ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʤʘʩ-

ʩʠʚ 32x32x32, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʧʦʣʥʝʥ ʥʫ-

ʣʷʤʠ. ɿʘʪʝʤ ʤʘʩʰʪʘʙʠʨʫʝʤ ʦʙʣʘʢʦ ʪʦʯʝʢ ʠ 

ʚʳʯʠʩʣʷʝʤ, ʢʘʢʠʝ ʪʦʯʢʠ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ 

ʢʘʞʜʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʚʦʢʩʝʣʷ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʢʘʞʜʦʤʫ ʚʦʢʩʝʣʶ ʥʘʟʥʘʯʘʝʪʩʷ ʮʚʝʪ ʢʘʢ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʪʦʯʝʢ ʚʥʫʪʨʠ ʥʝ-

ʛʦ, ʣʠʙʦ ʙʝʨʝʪʩʷ ʩʘʤʳʡ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶ-

ʱʠʡʩʷ ʮʚʝʪ. 

 

 
ʈʠʩʫʥʦʢ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʙʣʘʢʘ ʪʦʯʝʢ ʚ ʚʦʢʩʝʣʴʥʫʶ ʩʝʪʢʫ 

 

ɺ ʢʘʯʝʩʪʚʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʨʘʙʦʪʘʶ-

ʱʝʡ ʩ ʚʦʢʩʝʣʴʥʦʡ ʩʝʪʢʦʡ, ʨʘʩʩʤʦʪʨʠʤ 

ʪʨʝʭʤʝʨʥʫʶ ʩʚʝʨʪʦʯʥʫʶ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 

VoxNet ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʨʝ-

ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʆʥʘ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʘʚʪʦʨʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʝʰʝʭʦʜʦʚ [4]. ɸʨʭʠ-

ʪʝʢʪʫʨʘ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ ï 

ʩʝʪʠ ʦʙʫʯʝʥʠʷ ʬʫʥʢʮʠʡ (Feature Learning 

Network), ʩʚʝʨʪʦʯʥʳʭ ʩʨʝʜʥʠʭ ʩʣʦʝʚ (Con-

volutional Middle Network) ʠ ʩʝʪʠ ʧʨʝʜʣʦ-

ʞʝʥʠʷ ʨʝʛʠʦʥʦʚ (Region Proposal Network). 

ʉʝʪʴ ʦʙʫʯʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʩʥʘʯʘʣʘ ʚʳ-

ʧʦʣʥʷʝʪ ʚʦʢʩʝʣʠʟʘʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʦ-

ʩʢʦʣʴʢʫ 90% ʚʦʢʩʝʣʝʡ ʷʚʣʷʶʪʩʷ ʧʫʩʪʳʤʠ, 

ʵʪʦʪ ʩʣʦʡ ʫʯʠʪʳʚʘʝʪ ʨʘʟʨʝʞʝʥʥʫʶ ʪʝʥʟʦʨ-

ʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʙʦʪʢʠ 

ʪʦʣʴʢʦ ʥʝʧʫʩʪʳʭ ʚʦʢʩʝʣʝʡ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʚʦʢʩʝʣʴʥʦʡ ʩʝʪʢʠ ʢ 

ʥʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʪʨʝʭʤʝʨʥʳʝ 

ʩʚʝʨʪʢʠ. ʀʭ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʜʚʫʤʝʨ-

ʥʦʡ ʦʧʝʨʘʮʠʠ ʩʚʝʨʪʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʢʘʯʝʩʪʚʝ ʷʜʨʘ ʚʝʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʢʚʘʜ-

ʨʘʪʥʘʷ ʤʘʪʨʠʮʘ, ʘ ʪʨʝʭʤʝʨʥʘʷ ʤʘʪʨʠʮʘ-

ʢʫʙ. 

RPN, ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʝʡ ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʩʦʩʪʦʠʪ ʠʟ 3 ʧʦʜʙʣʦʢʦʚ ʜʚʫʤʝʨʥʳʭ 

ʩʚʝʨʪʦʯʥʳʭ ʩʣʦʝʚ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʶʪ 3 

ʙʣʦʢʘ ʜʚʫʤʝʨʥʳʭ ʩʚʝʨʪʦʢ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʢʩʝʣʴʥʦʡ ʩʝʪʢʠ ʷʚʣʷ-

ʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦ-

ʥʷʪʥʳʤ ʤʝʪʦʜʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʨʝʭʤʝʨ-

ʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦ-

ʢʩʝʣʴʥʦʡ ʩʝʪʢʠ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʧʨʦʙʣʝʤ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʦʙʣʘʢʘ 

ʪʦʯʝʢ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ 

ʦʜʥʦʤʫ ʚʦʢʩʝʣʶ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʦʯʢʠ ʮʝʣʦʛʦ ʦʙʲʝʢʪʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘ-

ʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʘʜʝʢʚʘʪʥʦ ʨʝʰʝʥʘ. ɺʦ-ʚʪʦʨʳʭ, ʥʝʣʝʛʢʦ ʦʧ-

ʨʝʜʝʣʠʪʴ ʮʚʝʪ RGB ʜʣʷ ʢʘʞʜʦʛʦ ʚʦʢʩʝʣʷ 

ʠʟ-ʟʘ ʦʧʝʨʘʮʠʡ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʙʣʘʢʘ 

ʪʦʯʝʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʩ 

ʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʦʯʝʢ ʠ ʩʭʦʞʠʤ 

ʤʘʩʰʪʘʙʦʤ ʩʢʘʥʠʨʦʚʘʥʠʷ VoxNet ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʳʤ ʠ ʙʳʩʪʨʳʤ ʨʝʰʝʥʠʝʤ. ʆʜʥʘʢʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʩʣʦʞʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʚʦ-

ʢʩʝʣʴʥʘʷ ʩʝʪʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʚʳʙʦ-

ʨʦʤ. 

ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨ PointNet ʠ 

VoxelNet ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘʙʦʨ ʜʘʥʥʳʭ 

KITTI  [5]. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 7481 ʦʙʫʯʘʶʱʠʭ 

ʠ 7518 ʪʝʩʪʦʚʳʭ ʩʮʝʥ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʦʙ-

ʱʝʡ ʩʣʦʞʥʦʩʪʠ 80 256 ʧʦʤʝʯʝʥʥʳʭ ʦʙʲʝʢ-



76 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol.12-2 (39), 2019 

ʪʦʚ. ʆʙʣʘʢʘ ʪʦʯʝʢ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧ-

ʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ʩʠʪʫʘʮʠʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ:  

1. ʃʝʛʢʠʡ ʩʣʫʯʘʡ: ʤʠʥ. ʚʳʩʦʪʘ ʦʛʨʘʥʠ-

ʯʠʪʝʣʴʥʦʡ ʨʘʤʢʠ: 40 ʧʠʢʩʝʣʝʡ, ʤʘʢʩ. ʫʨʦ-

ʚʝʥʴ ʟʘʛʨʦʤʦʞʜʝʥʠʷ: ʧʦʣʥʦʩʪʴʶ ʚʠʜʠʤʳʡ, 

ʤʘʢʩ. ʫʩʝʯʝʥʠʝ ʨʘʤʢʠ: 15%. 

2. ʋʤʝʨʝʥʥʳʡ ʩʣʫʯʘʡ: ʤʠʥ. ʚʳʩʦʪʘ ʦʛ-

ʨʘʥʠʯʠʪʝʣʴʥʦʡ ʨʘʤʢʠ: 25 ʧʠʢʩʝʣʝʡ, ʤʘʢʩ. 

ʫʨʦʚʝʥʴ ʟʘʛʨʦʤʦʞʜʝʥʠʷ: ʯʘʩʪʠʯʥʦ ʟʘʢʨʳʪ, 

ʤʘʢʩ. ʫʩʝʯʝʥʠʝ ʨʘʤʢʠ: 30%. 

3. ʊʨʫʜʥʳʡ: ʤʠʥ. ʚʳʩʦʪʘ ʦʛʨʘʥʠʯʠʪʝʣʴ-

ʥʦʡ ʨʘʤʢʠ: 25 ʧʠʢʩʝʣʝʡ, ʤʘʢʩ. ʋʨʦʚʝʥʴ ʟʘ-

ʛʨʦʤʦʞʜʝʥʠʷ: ʪʨʫʜʥʦ ʫʚʠʜʝʪʴ, ʤʘʢʩ. ʫʩʝ-

ʯʝʥʠʝ ʨʘʤʢʠ: 50%. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʢʣʘʩʩʘ 

Cars ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ.  

 

ʊʘʙʣʠʮʘ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

͔́ͻ͎͙ͤͦͦ͡Ύ FPS 
́ͦ;ͤͦͫͭΈΣ ҈ 

˶͔͎͙͚͟ ͔͔̂ͣͪͤͤ·͚ ́ͪͯ͒ͤ·͚ 

VoxelNet 4,3 89,35 79,26 73,39 

PointNet 5,9 88,7 84 75,33 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺ ʧʨʦʩʪʳʭ 

ʩʣʫʯʘʷʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ 

ʘʨʭʠʪʝʢʪʫʨʫ VoxelNet. ɸ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤ 

ʨʝʰʝʥʠʝʤ ʧʨʠ ʨʘʙʦʪʝ ʚ ʪʨʫʜʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʪʘʣʘ ʩʝʪʴ PointNet.  
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ɸʥʥʦʪʘʮʠʷ. ɺʦʚʣʝʯʝʥʠʝ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʣʠ ʧʨʠʤʝʥʝʥʠʝ 

ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʠʥʳʭ ʦʪʨʘʩʣʷʭ ʨʝʰʘʝʪ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʦʪ-

ʭʦʜʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʘʢʪʫʘʣʴʥʘ. ɸʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʧʦ 

ʧʝʨʝʨʘʙʦʪʢʝ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʝ ʤʝʪʦʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʥʦʤʠʢʘ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʦʪʭʦʜʳ, ʫʪʠʣʠʟʘʮʠʷ, ʧʝʨʝʨʘʙʦʪʢʘ, 

ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ, ʦʛʘʨʦʢ, ʧʳʣʴ, ʩʝʣʝʥʦʚʳʡ ʰʣʘʤ, ʢʘʪʘʣʠʟʘʪʦʨʳ 

 

ʕʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʘʡ-

ʥʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʤʘʪʝʨʠ-

ʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ - 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ. ʉʚʳʰʝ 30 ʤʣʨʜ. 

ʪʦʥʥ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʥʘʢʦʧʣʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʰʣʦʡ ʭʦʟʷʡʩʪ-

ʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. ɽʞʝʛʦʜʥʦ 

ʦʙʨʘʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 4 ʤʣʨʜ. ʪʦʥʥ. ʆʪʭʦ-

ʜʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʨʦʙʣʝʤʫ, ʧʨʝʜʩʪʘʚ-

ʣ̫ ʶʱʫʶ ʨʝʘʣʴʥʫʶ ʫʛʨʦʟʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦ 

ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ, ʝʞʝʛʦʜʥʦ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʫʭʫʜʰʝʥʠ-

ʝʤ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʚʷʟʘʥ-

ʥʳʤʠ ʩ ʥʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʙʝʟ ʫʯʝʪʘ ʫʱʝʨʙʘ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ, ʩʦʩʪʘʚ-

ʣʷʶʪ 4-6% ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢ-

ʪʘ. 

ʇʨʦʙʣʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪ-

ʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ. ʇʦʵʪʦʤʫ ʧʝʨʝʨʘ-

ʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʵʢʦʥʦʤʠʷ ʥʘ 

ʵʪʦʡ ʦʩʥʦʚʝ ʩʳʨʴʝʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩʪʘʥʦʚʷʪʩʷ ʚ ʨʷʜ 

ʚʘʞʥʝʡʰʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩʦ-

ʚʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʣʫʯʘʶʪ ʚʩʝ ʙʦʣʴʰʠʡ 

ʧʨʠʦʨʠʪʝʪ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ. 

ʉʚʦʶ ʜʦʣʶ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʦʪʭʦʜʦʚ ʚʥʦ-

ʩʷʪ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ, ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʷʚʣʷʝʪʩʷ ʩʝʨʥʘʷ ʢʠʩʣʦʪʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʢʘʯʝʩʪ-

ʚʘ ʦʪʭʦʜʦʚ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʠʥʳʭ ʦʪʨʘʩʣʷʭ [2]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʛʘʝʪ-

ʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ.  

ʊʨʘʜʠʮʠʦʥʥʦ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʩʳʨʴʷ ʷʚʣʷʶʪʩʷ ʩʝʨʘ ʠ ʞʝʣʝʟʥʳʡ (ʩʝʨʥʳʡ) 

ʢʦʣʯʝʜʘʥ. ʊʚʝʨʜʳʤʠ ʦʪʭʦʜʘʤʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠʟ ʢʦʣʯʝʜʘʥʘ ʷʚʣʷʶʪ-

ʩʷ: ʧʠʨʠʪʥʳʝ ʦʛʘʨʢʠ ʩʦ ʩʪʘʜʠʠ ʦʙʞʠʛʘ; 

ʧʳʣʠ ʮʠʢʣʦʥʦʚ ʠ ʩʫʭʠʭ ʵʣʝʢʪʨʦʬʠʣʴʪʨʦʚ; 

ʰʣʘʤʳ ʧʨʦʤʳʚʥʳʭ ʙʘʰʝʥ ʠ ʤʦʢʨʳʭ ʵʣʝʢ-

ʪʨʦʬʠʣʴʪʨʦʚ; ʦʪʨʘʙʦʪʘʥʥʳʝ ʚʘʥʘʜʠʝʚʳʝ 

ʢʘʪʘʣʠʟʘʪʦʨʳ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ ʠʟ ʢʦʣʯʝʜʘʥʘ ʦʪʭʦʜʳ ʧʠʨʠʪʥʳʭ 

ʦʛʘʨʢʦʚ, ʩʦʩʪʘʚʣʷʶʪ å 70% ʦʪ ʤʘʩʩʳ ʢʦʣ-

ʯʝʜʘʥʘ. ʅʘ 1 ʪ ʧʨʦʠʟʚʦʜʠʤʦʡ ʢʠʩʣʦʪʳ ʚʳ-

ʭʦʜ ʦʛʘʨʢʘ ʧʨʠʤʝʨʥʦ ʩʦʩʪʘʚʣʷʝʪ 450-

550 ʢʛ. ʋʩʨʝʜʥʝʥʥʳʡ ʩʦʩʪʘʚ ʦʛʘʨʢʘ, ʧʦʣʫ-

ʯʘʝʤʳʡ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʟʘʚʦʜʘʭ, ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʚ ʤʘʩʩ. %: ʞʝʣʝʟʦ Fe 47-55; ʩʝʨʘ S 0,5-

1,5; ʮʠʥʢ Zn 0,7-0,8; ʤʝʜʴ ʉu 0,6-1,5; ʩʚʠ-

ʥʝʮ ʈʔ 0,00-0,2; ʤʳʰʴʷʢ As 0,08-0,1: ʤʠ-

ʥʝʨʘʣʴʥʳʡ ʦʩʪʘʪʦʢ Siʆ2+ʉʘʆ+MgO 14-18 

[3]. ʅʘ ʩʝʨʥʦʢʠʩʣʦʪʥʳʭ ʟʘʚʦʜʘʭ ʥʘʢʦʧʣʝʥʦ 

ʦʢʦʣʦ 40 ʤʣʥ ʪ ʧʠʨʠʪʥʳʭ ʦʛʘʨʢʦʚ, ʧʨʠʯʝʤ 

ʝʞʝʛʦʜʥʦ ʜʦʙʘʚʣʷʝʪʩʷ 7 ʤʣʥ ʪ. ʇʝʨʝʨʘʙʦʪ-
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ʢʘ ʠ ʫʪʠʣʠʟʘʮʠʷ ʦʛʘʨʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙʳ ʧʝʨʝʨʘʙʦʪʢʠ ʧʠ-

ʨʠʪʥʳʭ ʦʛʘʨʢʦʚ. ʉʧʦʩʦʙ ʬʠʨʤʳ çʆʫʪʦ-

ʢʫʤʧʫè, ʌʠʥʣʷʥʜʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ 

ʧʣʘʚʢʫ ʧʠʨʠʪʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʚ ʥʝʡ-

ʪʨʘʣʴʥʦʡ ʘʪʤʦʩʬʝʨʝ ʩ ʚʦʟʛʦʥʢʦʡ ʩʝʨʳ, ʧʦ-

ʣʫʯʝʥʠʝ ʪʨʦʠʣʠʪʦʚʦʛʦ ʰʪʝʡʥʘ, ʫʜʘʣʝʥʠʝ 

ʰʣʘʢʘ, ʛʨʘʥʫʣʷʮʠʶ ʚ ʚʦʜʝ ʰʪʝʡʥʘ ʠ ʝʛʦ 

ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʦʙʞʠʛ. ʉʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ, ʩʦʜʝʨʞʘʱʠʡ ʜʦ 67% 

ʞʝʣʝʟʘ, ʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʧʝʨʝʨʘʙʦʪʢʠ ʧʠʨʠʪʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʩʦ-

ʜʝʨʞʘʱʠʭ ʮʚʝʪʥʳʝ ʠ ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣ-

ʣʳ. 

ʉʧʦʩʦʙ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʪʘʣʴʷʥʩʢʦʡ 

ʬʠʨʤʦʡ çʄʦʥʪʝʢʘʪʠʥʠè ʚʢʣʶʯʘʝʪ ʩʪʘʜʠʠ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʦʙʞʠʛʘ ʠʟʤʝʣʴʯʝʥʥʦʛʦ 

ʧʠʨʠʪʘ ʩ ʧʦʣʫʯʝʥʠʝʤ SO2 ʠ ʦʛʘʨʢʘ, ʤʘʛʥʝ-

ʪʠʟʠʨʫʶʱʝʛʦ ʦʙʞʠʛʘ ʦʛʘʨʢʘ ʠ ʤʘʛʥʠʪʥʦʡ 

ʩʝʧʘʨʘʮʠʠ ʝʛʦ ʧʨʦʜʫʢʪʦʚ. ʉʧʦʩʦʙ ʧʦʟʚʦʣʷ-

ʝʪ ʚʳʜʝʣʠʪʴ ʜʦ 93,2% Fe ʚ ʞʝʣʝʟʥʳʡ ʢʦʥ-

ʮʝʥʪʨʘʪ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʢʦʤʢʦʚʘ-

ʥʠʶ, ʦʙʞʠʛʫ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʜʦʤʝʥʥʳʡ 

ʧʝʨʝʜʝʣ. ʕʪʦʪ ʩʧʦʩʦʙ, ʪʘʢʞʝ ʢʘʢ ʠ ʚʳʰʝ-

ʦʧʠʩʘʥʥʳʡ ʧʨʠʛʦʜʝʥ ʣʠʰʴ ʜʣʷ ʧʝʨʝʨʘʙʦʪ-

ʢʠ ʧʠʨʠʪʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ, ʥʝ ʩʦʜʝʨʞʘ-

ʱʠʭ ʮʚʝʪʥʳʝ ʠ ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ. 

ʉʧʦʩʦʙ ʬʠʨʤʳ çʂʦʚʘ-ʉʝʡʢʦè, ʗʧʦʥʠʷ, 

ʚʢʣʶʯʘʶʱʠʡ ʩʤʝʰʠʚʘʥʠʝ ʦʛʘʨʢʘ ʩ ʭʣʦʨʠ-

ʩʪʳʤ ʢʘʣʴʮʠʝʤ, ʦʢʘʪʳʚʘʥʠʝ, ʩʫʰʢʫ ʠ ʚʳ-

ʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ (1250 
o
C) ʭʣʦʨʠʜʦʚʦʟ-

ʛʦʥʢʫ, ʫʣʘʚʣʠʚʘʥʠʝ ʭʣʦʨʠʜʦʚ ʮʚʝʪʥʳʭ ʤʝ-

ʪʘʣʣʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʦʢʘ-

ʪʳʰʝʡ ʜʣʷ ʜʦʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʧʦ-

ʩʦʙ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʮʚʝʪʥʳʭ ʠ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. ʆʜʥʘʢʦ ʦʥ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʣʠʰʴ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʠʨʠʪʥʳʭ ʦʛʘʨʢʦʚ ʩʪʨʦʛʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʦʚ, ʯʪʦ ʷʚʣʷ-

ʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʩʜʝʨʞʠ-

ʚʘʶʱʠʤ ʝʛʦ ʰʠʨʦʢʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʊʝʭʥʦʣʦʛʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʭʣʦ-

ʨʠʨʫʶʱʝʛʦ ʦʙʞʠʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʭʣʦʨʠ-

ʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪ ʭʣʦʨ, ʭʣʦʨʠʜ 

ʥʘʪʨʠʷ ʠʣʠ ʩʤʝʩʴ ʭʣʦʨʘ ʩ ʚʦʟʜʫʭʦʤ, ʢʦʪʦ-

ʨʳʝ ʭʣʦʨʠʨʫʶʪ ʦʢʩʠʜʳ ʠ ʩʫʣʴʬʠʜʳ ʤʝʪʘʣ-

ʣʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʦʛʘʨʢʝ. ɼʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʣʝʢʩʥʦ ʠʟʚʣʝ-

ʢʘʪʴ ʮʚʝʪʥʳʝ ʠ ʨʝʜʢʠʝ ʤʝʪʘʣʣʳ ʠ ʧʝʨʝʨʘ-

ʙʘʪʳʚʘʪʴ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʡ ʦʩʪʘʪʦʢ ʥʘ 

ʯʫʛʫʥ, ʧʨʠ ʵʪʦʤ ʠʟʚʣʝʯʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʡ 

ʤʝʜʠ ʠʟ ʦʛʘʨʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ 0,5 ʤʘʩʩ. % 

ʉu, ʫʞʝ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥ-

ʥʳʤ. 

ʆʛʘʨʢʦʚʘʷ ʧʳʣʴ, ʦʩʘʞʜʘʝʤʘʷ ʚ ʩʫʭʠʭ 

ʵʣʝʢʪʨʦʬʠʣʴʪʨʘʭ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʛʘʨʢʘ ʥʝ-

ʩʢʦʣʴʢʦ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʦʜʦʨʘʩ-

ʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʞʝʣʝʟʘ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ 

ʨʠʩʫʥʢʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʢʘʯʝ-

ʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʠʛʤʝʥʪʦʚ ʪʠʧʘ 

ʞʝʣʪʦʡ ʦʭʨʳ, ʘ ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʦʩʪʘʪʦʢ, 

ʩʦʩʪʦʷʱʠʡ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʦʢʩʠʜʘ ʞʝʣʝʟʘ, 

ʩʣʫʞʠʪ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʳʨʴʸʤ ʜʣʷ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ ʧʠʛʤʝʥʪʦʚ ʪʠʧʘ ʤʫʤʠʠ. 

 

 
ʈʠʩʫʥʦʢ.  ʉʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʝʣʪʦʡ ʦʭʨʳ ʠ ʤʫʤʠʠ: 

1 ï ʨʝʘʢʪʦʨ-ʨʘʩʪʚʦʨʠʪʝʣʴ; 2 ï ʩʤʝʩʠʪʝʣʴ; 3, 5 ï ʩʫʰʠʣʢʠ; 

4, 7 ï ʰʘʨʦʚʳʝ ʤʝʣʴʥʠʮʳ; 6 ï ʦʙʞʠʛʦʚʘʷ ʧʝʯʴ 



79 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol.12-2 (39), 2019 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʠʟ 

ʢʦʣʯʝʜʘʥʘ ʦʙʨʘʟʫʶʪʩʷ ʩʝʣʝʥʦʚʳʝ ʰʣʘʤʳ, 

ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʝʜʥʳʝ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʠ ʙʦʛʘʪʳʝ. ʇʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʰʣʘʤʦʚ ʦʥʠ ʩʤʝʰʠʚʘʶʪʩʷ ʠ ʧʦ-

ʜʘʶʪʩʷ ʥʘ ʦʙʞʠʛ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʩʝʣʝʥʘ. 

ʀʟ 1 ʪ ʧʠʨʠʪʘ ʧʦʣʫʯʘʶʪ 10-50 ʛ ʩʝʣʝʥʘ, ʢʦ-

ʪʦʨʳʡ ʧʨʠʤʝʥʷʶʪ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʦʣʫʧʨʦʚʦʜ-

ʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʝʢʣʘ. ɺ 

ʢʦʣʯʝʜʘʥʘʭ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʩʦʜʝʨʞʠʪʩʷ 

0,002ī0,02 % ʩʝʣʝʥʘ; ʦʪʭʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʦʣʯʝʜʘʥʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʣʫʯʝʥʠʷ ʩʝʣʝʥʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʦʜʝʨ-

ʞʘʥʠʝ ʝʛʦ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʩʦʩʪʘʚʣʷʝʪʝ 8Ț10
-

5 
%.ʜʘʥʥʳʝ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʚʪʦ-

ʨʠʯʥʳʤ ʩʳʨʴʝʤ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʢʦʥ-

ʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʦʢʠʩʣʝʥʠʝ ʜʠʦʢʩʠʜʘ 

ʩʝʨʳ ʨʝʘʣʠʟʫʝʪʩʷ ʢʦʥʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʪʘʣʠʟʘʪʦʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠ-

ʤʝʥʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʥʘʜʠʝʚʳʝ ʢʘ-

ʪʘʣʠʟʘʪʦʨʳ (ʆɺʂ), ʙʣʘʛʦʜʘʨʷ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʢ ʢʦʥʪʘʢʪʥʳʤ ʷʜʘʤ, ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʰʝʚʠʟʥʝ. ʀʟ-ʟʘ 

ʩʥʠʞʝʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʨʦʢ 

ʩʣʫʞʙʳ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 1-2 ʛʦʜʘ 

ʥʘ ʚʝʨʭʥʠʭ ʧʦʣʢʘʭ ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ 

4-5 ʣʝʪ ī ʥʘ ʥʠʞʥʠʭ ʩʣʦʷʭ.  

ʇʝʨʝʨʘʙʦʪʢʘ (ʆɺʂ) ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʠ-

ʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʤʠ ʠ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠ-

ʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʇʨʠ ʧʠʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ 

ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʚʘʥʘʜʠʷ ʜʦʩʪʠʛʘʝʪ 

90%. ʉʧʦʩʦʙ ʦʙʣʘʜʘʝʪ ʪʝʤ ʥʝʜʦʩʪʘʪʢʦʤ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ ʧʨʠ 

ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʚʘʥʘʜʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩ-

ʣʦʞʥʷʝʪ ʧʦʩʣʝʜʫʶʱʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʨʘʩ-

ʪʚʦʨʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ 

ʧʨʦʙʣʝʤʳ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʪʚʝʨʜʦʡ ʠ ʞʠʜ-

ʢʦʡ ʬʘʟ. 

ɻʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ ʜʦ 98% ʩʦʝʜʠ-

ʥʝʥʠʡ ʚʘʥʘʜʠʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ V2O5 ʚ ʛʦʪʦ-

ʚʦʤ ʧʨʦʜʫʢʪʝ ʜʦ 87%. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ 

ʧʝʨʝʨʘʙʦʪʢʘ (ʆɺʂ), ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪ-

ʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʘʛʝʥʪʦʚ ʠ ʨʘʩʭʦʜʘ 

ʵʥʝʨʛʠʠ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʱʝʣʘʯʠ-

ʚʘʥʠʷ. ʉʢʦʨʦʩʪʴ ʨʘʩʪʚʦʨʝʥʠʷ ʆɺʂ ʥʘ ʩʪʘ-

ʜʠʠ ʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 40 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʘʤʠ. ʈʘʩʪʚʦʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ 

ʪʝʨʤʦʛʠʜʨʦʣʠʪʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ ʩʦʝʜʠ-

ʥʝʥʠʡ ʚʘʥʘʜʠʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʪʦʨʥʦ ʥʘ 

ʩʪʘʜʠʠ ʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢ-

ʮʠʠ ʠ ʫʚʝʣʠʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʩʦʝʜʠʥʝ-

ʥʠʡ ʚʘʥʘʜʠʷ ʚ ʪʚʝʨʜʳʭ ʦʩʪʘʪʢʘʭ ʚʳʱʝʣʘ-

ʯʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,3-0,4%, ʯʪʦ ʧʦʟʚʦʣʷ-

ʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʝʨʘ-

ʤʠʯʝʩʢʠʭ ʣʠʮʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺʘʥʘʜʠʡ ʠ 

ʝʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʭʠʤʠʯʝʩʢʦʡ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ, ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ, ʪʝʢʩʪʠʣʴʥʦʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. 

ɺʥʝʜʨʝʥʠʝ ʩʧʦʩʦʙʦʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʪʚʝʨʜʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʩʝʨʥʦʢʠʩʣʦʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʨʝʰʝʥʠʝ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ: ʨʘʩ-

ʰʠʨʝʥʠʝ ʩʳʨʴʝʚʦʡ ʙʘʟʳ, ʩʥʠʞʝʥʠʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʧʨʦʜʫʢʪʳ, ʧʨʠʛʦʜʥʳʝ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʷʚʣʷ-

ʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ. 
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Abstract. The involvement of solid waste in the technological process or its use as an inde-

pendent commercial product in other sectors solves environmental, technological and economic 

problems. Therefore, the problem of waste disposal and their use as secondary raw materials is 

relevant. An analysis of technologies for the processing of solid waste from sulfuric acid produc-

tion made it possible to determine environmentally and economically viable methods. 
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ɽ.ʅ. ɺʘʣʴʥʶʢ, ʩʪʫʜʝʥʪ 

ɸ.ɸ. ɾʠʛʘʣʦʚʘ, ʩʪʫʜʝʥʪ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʳ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ 

ʧʨʠ ʫʯʝʪʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʠʭ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢ-

ʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩ ʧʦʤʦʱʴʶ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʝʢʦʪʦ-

ʨʳʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ), ʚʳʷʚʣʝʥʳ ʩʨʝʜʩʪʚʘ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʦʩ-

ʥʦʚʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʘʚʪʦʥʦʤʥʳʭ ʧʨʠʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɺʀʕ. ɹʘʟʠʨʫʷʩʴ 

ʥʘ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʠʝʤʳ ʠʥʪʝʛʨʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʢʦʥʩʪ-

ʨʫʢʮʠʡ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ ʨʘʟʤʝʱʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʝ ɸɿʉ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʘ ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʠʷ, 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʠʥʪʝʛʨʘʮʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ɺ ʤʠʨʝ ʩʝʛʦʜʥʷ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʝʪʠʢʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ɺʀʕ ʚ ʦʪʜʝʣʴ-

ʥʳʭ ʩʪʨʘʥʘʭ, ʚʢʣʶʯʘʷ ʈʦʩʩʠʶ. ʉʝʛʦʜʥʷ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ 

ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʪʨʝʙʣʝʥʠʷ ʙʝʥʟʠʥʘ.  

ʉʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʚʳʙʨʦʩʦʚ ʨʘʟʣʠʯ-

ʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʩʨʝʜʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʦʪ 

ʘʚʪʦʤʦʙʠʣʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ. ɸʚʪʦʟʘʧʨʘʚʦʯʥʳʝ ʩʪʘʥʮʠʠ ʪʘʢʞʝ ʚʥʦ-

ʩʷʪ ʥʝʢʦʪʦʨʳʡ ʚʢʣʘʜ ʚ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷ-

ʥʠʷ ʵʢʦʣʦʛʠʠ, ʚʝʜʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʘʜʘʥʠʷ 

ʚ ʚʦʟʜʫʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʩʪʨʘʜʘʝʪ ʛʝʦʣʦ-

ʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ʠ ʝʸ ʙʠʦʩʦʩʪʘʚʣʷʶʱʘʷ.  

ʉʝʛʦʜʥʷ ʚʦ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

ʨʝʘʣʠʟʫʝʤʘʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʙʳʩʪʨʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ʇʨʦʙʣʝʤʘ 

ʩʦʢʨʘʱʝʥʠʷ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ ʨʘʟ-

ʣʠʯʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʚʝʱʝʩʪʚ ʩʚʷʟʘʥʘ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʪʦʢʩʠʯʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʙʦʣʝʝ ʧʣʦʜʦʪʚʦʨ-

ʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʩʪʨʘʥʝ ɸɿʉ, ʨʝʘ-

ʣʠʟʫʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʝʪʠ [1]. 

ʀʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʚ ʙʣʠʞʘʡʰʝʝ 

ʚʨʝʤʷ ʥʘ ʚʩʝʭ ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʷʭ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʝʨʝʡʪʠ ʥʘ ʥʠʭ ʩ ʪʨʘʜʠʮʠ-

ʦʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʳ-

ʭʣʦʧʳ ʛʘʟʦʚ ʙʫʜʫʪ ʩʥʠʞʝʥʳ, ʟʘʧʨʘʚʦʯʥʳʝ 

ʩʪʘʥʮʠʠ ʚ ʧʨʠʛʦʨʦʜʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʥʠ-

ʟʷʪ ʩʦʙʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʦʚʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ.  

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʪʨʘ-

ʜʠʮʠʦʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʦʜʥʘʢʦ ʦʥʠ ʥʝ 

ʧʨʦʠʟʚʦʜʷʪ ʚʩʝʚʦʟʤʦʞʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ. 

ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʝʱʸ ʫʩʧʝʰʥʝʝ, ʝʩʣʠ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ɺʀʕ. ʆʩ-

ʥʦʚʥʳʝ ʧʣʘʥʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʣʝʢ-

ʪʨʦʩʪʘʥʮʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘ-

ʥʘʭ. 

ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʧʣʘ-

ʥʳ ʧʦ ʨʘʟʚʠʪʠʶ ʚ ʗʧʦʥʠʠ, ʂʠʪʘʝ, ʉʐɸ 

(ʨʠʩ. 1). 
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ʈʠʩ. 1. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ɺʀʕ ʚ ʩʪʨʘʥʘʭ [1] 

 

ʉʫʱʝʩʪʚʫʶʪ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ ʫʩʪʨʦʡʩʪʚ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʚʦ-

ʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ɸɿʉ. 

 

ʊʘʙʣʠʮʘ. ɺʠʜʳ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ɺʀʕ ʥʘ ɸɿʉ 
ɺʠʜʳ ʋʩʪʨʦʡʩʪʚʘ ʉʪʨʘʥʳ ɸʥʘʣʦʛ (ʚʠʜ) 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨ-

ʛʠʷ 

ʉʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦ-

ʨʳ, ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ 

ɻʝʨʤʘʥʠʷ, ʀʪʘʣʠʷ, 

ʉʐɸ, ɺʝʣʠʢʦʙʨʠ-

ʪʘʥʠʷ, ʗʧʦʥʠʷ 

MoTechEco, Pininfarinia 

 
ʕʥʝʨʛʠʷ ʚʝʪʨʘ ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ, ʚʝʪ-

ʨʦʚʳʝ ʪʫʨʙʠʥʳ 

ɻʝʨʤʘʥʠʷ, ʉʐɸ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 

ʂʠʪʘʡ, ɸʚʩʪʨʘʣʠʷ, 

ʀʪʘʣʠʷ 

Sanya SkyPump, Urban Green Energy 

 
ʕʥʝʨʛʠʷ ʙʠʦʪʦʧ-

ʣʠʚʘ 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʝ-

ʨʝʨʘʙʦʪʢʠ, ʙʠʦʛʘʟʦʚʳʝ 

ʫʩʪʘʥʦʚʢʠ 

ʂʘʥʘʜʘ, ʉʐɸ, ʥʦ-

ʚʘʷ ɿʝʣʘʥʜʠʷ, ʌʠʥ-

ʣʷʥʜʠʷ, ɹʨʘʟʠʣʠʷ 

Biooctanic Gas Stations, UPI 2M 

 

 

ɺʩʝ ʫʢʘʟʘʥʥʳʝ ɺʀʕ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨ-

ʛʠʠ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ. ʆʜʥʘʢʦ ʥʝ ʚʩʝ 

ʨʝʛʠʦʥʳ ʈʌ ʤʦʛʫʪ ʙʳʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʜʣʷ ʜʘʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥ-

ʞʝʥʝʨʳ ʠʭ ʩʦʯʝʪʘʶʪ ʩ ʠʥʳʤʠ ʚʠʜʘʤʠ 

ɺʀʕ [2]. ʉʣʦʞʥʝʝ ʦʙʩʪʦʷʪ ʜʝʣʘ ʩ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ (ʠʥʞʝʥʝʨʥʳʤʠ 

ʨʝʰʝʥʠʷʤʠ), ʧʨʝʦʙʨʘʟʫʶʱʠʤʠ ʵʪʫ ʵʥʝʨ-

ʛʠʶ ʜʣʷ ʥʫʞʜ ʯʝʣʦʚʝʢʘ. ʀʭ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʢʨʘʡʥʝ ʚʝʣʠʢʦ, ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʚʠʜʦʠʟʤʝ-

ʥʷʶʪʩʷ, ʩʦʚʝʨʰʝʥʩʪʚʫʷʩʴ ʠ ʫʩʣʦʞʥʷʷʩʴ, 

ʧʦʚʳʰʘʷ ʩʚʦʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ [3]. 

ɺ ʮʝʣʦʤ, ʚʦʧʨʦʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ 

ʟʘʪʨʘʛʠʚʘʝʪ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠ ʠʥʞʝʥʝʨʥʳʝ 

ʘʩʧʝʢʪʳ. ʆʜʥʘʢʦ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʨ-

ʭʠʪʝʢʪʫʨʥʫʶ ʩʪʦʨʦʥʫ ʚʦʧʨʦʩʘ, ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʪʘʢʠʭ ʚʠʜʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʦʠʪ 
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ʫʯʠʪʳʚʘʪʴ, ʪʘʢ ʢʘʢ ʦʥʦ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʠʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ 

ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ. 

ʇʨʠ ʵʪʦʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ-

ʥʳʭ ʨʝʰʝʥʠʷʭ ɸɿʉ ʩʝʛʦʜʥʷ ʧʦʷʚʣʷʝʪʩʷ 

ʧʨʠʥʮʠʧ ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʧʨʠʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʦʪʜʝʣʴʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʫʩʪ-

ʨʦʡʩʪʚ ʚ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ, ʘʢʮʝʥʪʠʨʦʚʘ-

ʥʠʝ ʚʦʧʨʦʩʘ ʠʭ ʜʠʟʘʡʥʘ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ɸɿʉ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺʀʕ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʩʝʛʦʜʥʷ 

ʧʦʣʫʯʘʝʪ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʇʨʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʦʪ-

ʜʝʣʴʥʳʭ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʚʦʟʤʦʞʥʦ ʧʦ-

ʣʫʯʝʥʠʝ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʬʦʨʤʳ, ʦʥʘ ʷʚʣʷ-

ʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʚʳʨʘʟʠʪʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨ-

ʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥ-

ʮʠʡ [4, 5]. 

ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚ ʦʙʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ 

ʧʦʤʦʛʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʝʜʠʥʫʶ ʩʠʩʪʝʤʳ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ɸɿʉ. ʈʘʙʦʪʘ ʘʨʭʠʪʝʢʪʦʨʘ ɼʞʦʥʩʪʦʥʘ 

ʄʘʨʢʣʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʜʝʘʣʴʥʳʤ ʧʨʠ-

ʤʝʨʦʤ ï çThe Helios Houseè (ʨʠʩ. 2). ɼʘʥ-

ʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ɸɿʉ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠʟ 

ʪʨʝʫʛʦʣʴʥʳʭ ʩʪʘʣʴʥʳʭ ʧʘʥʝʣʝʡ, ʚ ʥʠʭ ʫʩ-

ʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʦʞʜʝʚʦʡ ʚʦʜʳ, ʘ 

ʪʘʢʞʝ ʚʤʦʥʪʠʨʦʚʘʥʦ ʦʢʦʣʦ 900 ʩʦʣʥʝʯʥʳʭ 

ʙʘʪʘʨʝʡ, ʧʫʥʢʪ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ, ʵʪʦ 

ʧʦʢʨʳʚʘʝʪ ʚʩʝ ʨʘʩʭʦʜʳ ʵʥʝʨʛʠʠ ʩʪʘʥʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʫʪʚʝʨʞʜʘ-

ʝʪ, ʯʪʦ ʢʨʳʣʦʚʠʜʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʬʦʨʤʘ 

ɸɿʉ ʩʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʘʟʤʝʱʝʥʠʠ ʩʦʣ-

ʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ 

ʩʧʦʩʦʙʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʣʥʮʘ. 

 
ʈʠʩ. 2. The Helios House, Johnston Marklee, 2007 

 

ʉʧʝʮʠʘʣʴʥʳʝ ʥʘʚʝʩʳ, ʩʦʟʜʘʥʥʦʡ ʅʦʨ-

ʤʘʥʥʦʤ ʌʦʩʪʝʨʦʤ ɸɿʉ çRepsolè (ʨʠʩ. 3) 

ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʧʦʚʝʨʥʫʪʳʭ ʧʠʨʘʤʠʜ. 

ɻʣʘʚʥʘʷ ʠʜʝʷ ʘʨʭʠʪʝʢʪʦʨʘ ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʦʜʫʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʠʭ 

ʤʦʞʥʦ ʣʝʛʢʦ ʩʦʟʜʘʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ. ɺʩʷ 

ʩʪʘʥʮʠʷ ʩʦʦʨʫʞʝʥʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʨʘ-

ʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʨʘʞʘʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʧʝʨʚʳʭ ʩʪʘʥʮʠʡ ʚ ʤʠʨʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʠʤʝʥʝʥʠʷ 100% ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʦʩʚʝʱʝ-

ʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʝʩʘ ʩʪʘʥʮʠʠ ʧʨʦʠʩ-

ʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʪʝʨʦʚ ʜʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʚ ʬʦʨʤʝ ʟʦʥʪʠʢʦʚ, ʧʝʨʝʢʨʳʚʘʶ-

ʱʠʭ ʜʨʫʛ ʜʨʫʛʘ. 

 

 
ʈʠʩ. 3. Repsol Gas Stations, Norman Foster 
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ʂʦʤʧʘʥʠʷ Acciona ʩʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʟʘ-

ʥʠʤʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠ-

ʝʤ ʧʨʠʩʪʨʦʝʥʥʳʭ ʦʙʲʝʤʦʚ ɺʀʕ. ʇʨʦʝʢʪ 

ɸɿʉ çLegardaè (ʨʠʩ. 4) ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 

ʜʚʫʭ ʯʘʩʪʝʡ: ʥʘʚʝʩʘ ʠ ʙʣʦʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʅʘʚʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʫʶ ʟʠʛ-

ʟʘʦʦʙʨʘʟʥʫʶ ʢʨʳʰʫ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʬʦ-

ʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʥʝʣʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʝʘʣʠʟʘʮʠʶ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʡ ʘʚʪʦʥʦʤʠʠ ʦʙʲʝʢʪʘ.  

 

 
ʈʠʩ. 4. Legarda, Acciona 

 

ʋʢʘʟʘʥʥʳʡ ʨʷʜ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ 

ʦʪʨʘʞʘʝʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ-

ʘʨʭʠʪʝʢʪʦʨʳ ʘʢʪʠʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ɸɿʉ ʙʦʣʝʝ ʥʦʚʦʛʦ ʧʦʢʦ-

ʣʝʥʠʷ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʠʥʪʝʨʝʩʥʳʡ ʘʨʭʠ-

ʪʝʢʪʫʨʥʳʡ ʦʙʨʘʟ, ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʬʦʨʤʳ ʨʘʟʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʨʘʟʠʪʝʣʴ-

ʥʳʡ ʜʠʟʘʡʥ ʠʥʞʝʥʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʪ-

ʜʝʣʴʥʳʭ ɺʀʕ. ʌʦʨʤʠʨʫʷ ʘʨʭʠʪʝʢʪʫʨʥʳʡ 

ʦʙʨʘʟ, ʤʥʦʛʠʝ ʘʨʭʠʪʝʢʪʦʨʳ ʠʥʪʝʛʨʠʨʫʶʪ 

ʫʩʧʝʰʥʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ, ʘ ʪʘʢ-

ʞʝ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʨʝʰʝʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ [4, 8, 9]. 

ɺʩʝ ʦʙʲʝʢʪʳ ɸɿʉ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʩʨʝʜʦʚʦʡ ʢʦʤʧʣʝʢʩ, ʩ ʥʝʙʦʣʴʰʠʤ ʥʘʧʦʣʥʝ-

ʥʠʝʤ, ʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʡ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʭʝʤ ʩʪʘʥʮʠʡ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʝʠʟʤʝʥʥʳʝ ʧʨʠʥʮʠ-

ʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʙʣʦʢʠ ʚ ʩʪʨʫʢʪʫʨʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ɸɿʉ. 

 

 
ʈʠʩ. 5. ʉʭʝʤʘ ɸɿʉ 

 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ɺʀʕ ʥʘ 

ɸɿʉ: 

ʅʘʠʣʫʯʰʠʤ ʤʝʩʪʦʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠʩ-

ʪʦʯʥʠʢʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ 

ʢʨʦʚʣʷ ʥʘʚʝʩʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʠʤʝʝʪ ʥʘʠ-

ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟ ʚʩʝʭ 

ʦʙʲʝʢʪʦʚ ɸɿʉ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʚʳʰʘʝʪʩʷ 

ʥʘʜ ʦʙʲʝʢʪʘʤʠ ʠ ʜʝʨʝʚʴʷʤʠ, ʙʳʚʘʝʪ ʤʝʥʴ-

ʰʝ ʚʩʝʛʦ ʟʘʪʝʥʝʥʘ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʦʨʠ-

ʝʥʪʘʮʠʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʦʪʦʢʘ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. 

ʉʦʣʥʝʯʥʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ, ʢʦʛʜʘ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʧʦʧʘ-

ʜʘʝʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, 
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ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʫʯʠʪʳʚʘʶʪ ʦʨʠʝʥʪʘʮʠʶ ʧʘʥʝʣʝʡ, 

ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʧʘ-

ʨʘʤʝʪʨʘʤ ʧʦʣʦʞʝʥʠʷ ʩʦʣʥʮʘ ʚ ʟʝʥʠʪʝ. 

ʋʢʣʦʥ ʠ ʦʨʠʝʥʪʘʮʠʷ ʤʦʞʝʪ ʬʦʨʤʠʨʦ-

ʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʥʘʚʝʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʠ ʧʦʩʘʜʢʠ ɸɿʉ ʥʘ ʛʝʥʧʣʘʥ 

ʫʯʘʩʪʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝ-

ʯʠʩʣʝʥʥʦʛʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʫʵʪ ʥʘʚʝʩʘ. 

 

 

 
ʈʠʩ. 6. ɺʘʨʠʘʥʪʳ ʬʦʨʤʳ ʥʘʚʝʩʘ ʩ ʫʩʪʘʥʦʚʢʦʡ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ 

 

ʇʨʠ ʥʘʣʠʯʠʠ ʨʝʢʣʘʤʥʦʛʦ ʱʠʪʘ ʝʛʦ 

ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ. ʅʘ ʨʠʩʫʥʢʝ 7 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘ-

ʥʦʚʢʠ ʥʘ ʨʝʢʣʘʤʥʦʤ ʱʠʪʝ ʜʣʷ ʧʠʪʘʥʠʷ 

ʱʠʪʘ, ʥʘʚʝʩʘ ʠ ʤʘʛʘʟʠʥʘ. ʊʘʢʞʝ ʧʨʠ ʪʘʢʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʵʬʬʝʢ-

ʪʠʚʥʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʢʣʘʤʥʳʡ ʱʠʪ ʢʘʢ 

ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ ʧʠʪʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝ-

ʱʘʪʴ ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʥʘ ʥʘʚʝʩʝ. 
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ʈʠʩ. 7. ʋʩʪʘʥʦʚʢʘ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʥʘ ʨʝʢʣʘʤʥʦʤ ʱʠʪʝ 

 

ʀʩʧʦʣʴʟʫʷ ʩʠʣʫ ʚʝʪʨʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʤ, ʚʥʦʩʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʚʢʣʘʜ ʚ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜ  r[6]. 

ʈʘʟʤʝʱʘʪʴ ʚʝʪʨʦʫʩʪʘʥʦʚʢʫ ʩʣʝʜʫʝʪ ʪʘʤ, 

ʛʜʝ ʜʣʷ ʚʝʪʨʦʚ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢ ʤʦʞʥʦ 

ʤʝʥʴʰʝ ʧʦʤʝʭ (ʜʝʨʝʚʴʷ, ʦʢʨʫʞʘʶʱʠʝ ʧʦ-

ʩʪʨʦʡʢʠ). ʏʝʤ ʚʳʰʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʝʪ-

ʨʦʫʩʪʘʥʦʚʢʘ, ʪʝʤ ʙʦʣʴʰʝ ʚʳʭʦʜʥʘʷ ʤʦʱ-

ʥʦʩʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʝ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ 

ʥʘ ʩʚʦʙʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɸɿʉ ʚ ʟʦʥʝ ʧʘʨ-

ʢʦʚʢʠ ʠ ʧʨʠ ʚʳʝʟʜʝ ʩ ɸɿʉ. ɼʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʪʨʷʥʳʝ ʛʝ-

ʥʝʨʘʪʦʨʳ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʦʙʦʯʠʥʘʭ 

ʜʦʨʦʛʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʵʪʦ ʦʞʠʚʣʝʥʥʘʷ 

ʪʨʘʩʩʘ ʪ.ʢ. ʦʪ ʧʨʦʝʟʞʠʭ ʤʘʰʠʥ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʝʪʨʷʥʳʝ ʧʦʪʦʢʠ 

(ʨʠʩ. 8). ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʠʠ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʚʳʨʘʙʦʪʢʦʡ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ, ʧʦ-

ʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʠʣʫʯʰʠʤ ʤʝʩʪʦʤ 

ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʢʨʦʚʣʷ ʥʘʚʝʩʘ 

(ʨʠʩ. 9). ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʨʦʟʫ ʚʝʪʨʦʚ. ɺʝʪʨʦʫʩ-

ʪʘʥʦʚʢʠ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʧʦ ʦʩʠ ʜʚʠ-

ʞʝʥʠʷ ʚʝʪʨʘ, ʥʦ ʩʦ ʩʤʝʱʝʥʠʝʤ ʦʩʠ ʩʠʤ-

ʤʝʪʨʠʠ (ʨʠʩ. 10). 

ʇʨʠ ʥʘʣʠʯʠʠ ʨʝʢʣʘʤʥʦʛʦ ʱʠʪʘ ʝʛʦ 

ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ. ʅʘ ʨʠʩʫʥʢʝ 11 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʚʝʪ-

ʨʦʫʩʪʘʥʦʚʢʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʨʝʢʣʘʤʥʦʛʦ 

ʱʠʪʘ ʜʣʷ ʧʠʪʘʥʠʷ ʚʩʝʡ ɸɿʉ. 
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ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʯʝ-

ʪʘʥʠʝ ʪʝʢʩʪʫʨʳ, ʨʘʟʥʳʭ ʬʦʨʤ, ʤʘʪʝʨʠʘʣʦʚ 

ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʬʘʩʘʜʘ ʩ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʛʦʜʥʷ ʚʘʞʥʦ, ʚʝʜʴ ʢʦʤʧʦ-

ʟʠʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʥʳʤ ʘʢʮʝʥʪʦʤ. 

ʇʨʠʩʫʪʩʪʚʫʶʱʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʠʟʘʡʥʘ 

ʠʥʞʝʥʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʪʜʝʣʴʥʳʭ ɺʀʕ, 

ʠʭ ʢʦʤʧʦʥʦʚʢʠ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥ-

ʪʘʭ ʠ ʢʦʥʩʪʨʫʢʮʠʷʭ ʬʦʨʤʠʨʫʶʪ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʛʦ ʦʙʨʘʟʘ ɸɿʉ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʥʦ-

ʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʫʩʪ-

ʨʦʡʩʪʚ ʧʝʨʝʜ ʘʨʭʠʪʝʢʪʦʨʦʤ ʦʪʢʨʳʚʘʝʪ ʥʦ-

ʚʦʝ ʧʦʣʝ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ ï ʨʘʟʨʘʙʦʪʢʫ ʚʳ-

ʨʘʟʠʪʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʘʚʪʦʥʦʤʥʳʭ 

ɸɿʉ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʪʝʩʪʦʧʨʠʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʦʟʘ-

ʪʦʨʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʦʙʲʝʤʥʦʤʫ ʜʝʡʩʪʚʠʶ. ʆʪ ʪʦʯʥʦʩʪʠ ʜʦʟʠ-

ʨʦʚʢʠ ʤʫʢʠ ʟʘʚʠʩʠʪ ʩʦʙʣʶʜʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʨʝʮʝʧʪʫʨʦʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʘʯʝʩʪʚʦ 

ʠʟʜʝʣʠʡ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʦʟʘʪʦʨʘʤ ʤʫʢʠ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʩʪʴ ʜʦʟʠʨʦʚʢʠ. 

ʆʜʥʘʢʦ ʪʘʢʠʝ ʜʦʟʘʪʦʨʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʜʦʟʠʨʦʚʘʥʠʷ, ʢʨʦʤʝ ʪʦʛʦ ʚ 

ʥʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʯʠʱʘʶʪʩʷ ʞʝʣʦʙʢʠ ʨʦʪʦʨʘ ʦʪ ʦʩʪʘʚʰʝʡʩʷ ʤʫʢʠ. ʇʦʵʪʦʤʫ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʟʘʪʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʜʦʟʠʨʦʚʘʥʠʷ 

ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʘʶʱʘʷ ʟʘʙʠʚʘʥʠʝ ʧʨʦʜʫʢʪʦʤ ʚʳʭʦʜʥʳʭ ʦʪʚʝʨʩʪʠʡ 

ʘʧʧʘʨʘʪʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʣʠʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʟʘʪʦʨ, ʤʫʢʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʪʝʩʪʦ, ʩʳʧʫʯʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

 

ʇʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʪʝʩʪʦʧʨʠʛʦʪʦʚʠʪʝʣʴ-

ʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʟʘʪʦʨ ʥʝʧʨʝ-

ʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʧʦ ʦʙʲ-

ʝʤʥʦʤʫ ʜʝʡʩʪʚʠʶ. ɼʦʟʠʨʦʚʘʥʠʝ ʤʫʢʠ, ʢʘʢ 

ʦʩʥʦʚʥʦʛʦ ʩʳʨʴʷ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʧʝ-

ʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʛʦ-

ʪʦʚʣʝʥʠʷ ʪʝʩʪʘ. ʆʪ ʪʦʯʥʦʩʪʠ ʜʦʟʠʨʦʚʢʠ 

ʤʫʢʠ ʟʘʚʠʩʠʪ ʩʦʙʣʶʜʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʨʝʮʝʧʪʫʨʦʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʘʯʝʩʪʚʦ 

ʠʟʜʝʣʠʡ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʜʦʟʘʪʦʨʘʤ ʤʫʢʠ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʩʪʴ ʜʦʟʠ-

ʨʦʚʢʠ [1-3]. 

ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ  ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʙʘʨʘʙʘʥʥʳʝ ʜʦʟʘʪʦʨʳ ʤʫʢʠ 

ʍɸʊ (ʨʠʩ. 1). ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʜʦʟʘʪʦʨʘʤ 

ʦʙʲʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʩʦʩʪʦʷʪ ʠʟ ʢʦʨʧʫʩʘ 

3, ʢ ʚʝʨʭʥʝʤʫ ʬʣʘʥʮʫ 6 ʢʦʪʦʨʦʛʦ ʢʨʝʧʠʪʩʷ 

ʧʘʪʨʫʙʦʢ ʜʣʷ ʧʦʜʘʯʠ ʤʫʢʠ. ʅʠʞʥʠʤ ʬʣʘʥ-

ʮʝʤ 15 ʢʦʨʧʫʩ ʜʦʟʘʪʦʨʘ ʢʨʝʧʠʪʩʷ ʢ ʪʝʩʪʦ-

ʤʝʩʠʣʴʥʦʡ ʤʘʰʠʥʝ. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʜʦʟʘ-

ʪʦʨʘ ʫʩʪʘʥʦʚʣʝʥʳ ʚʦʨʦʰʠʪʝʣʴ 7 ʪʠʧʘ ʙʝ-

ʣʠʯʴʝʛʦ ʢʦʣʝʩʘ, ʚ ʙʘʨʘʙʘʥʝ 12 - ʨʦʪʦʨ 13 ʩ 

ʜʚʝʥʘʜʮʘʪʴʶ ʞʝʣʦʙʢʘʤʠ, ʰʠʙʝʨ 10 ʜʣʷ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʘʚʘʝʤʦʡ ʤʫʢʠ 

ʠ ʩʢʨʝʙʦʢ 14. ʉʥʘʨʫʞʠ ʜʦʟʘʪʦʨʘ ʫʩʪʘʥʦʚ-

ʣʝʥ ʤʝʭʘʥʠʯʝʩʢʠʡ ʚʠʙʨʘʪʦʨ 8 [4, 5]. 

ʄʫʢʘ ʠʟ ʧʨʠʝʤʥʦʛʦ ʧʘʪʨʫʙʢʘ ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʚʨʘʱʘʶʱʠʡʩʷ ʚʦʨʦʰʠʪʝʣʴ ʠ ʜʘʣʝʝ ʧʦ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʧʣʦʩʢʦʩʪʠ 9 ʧʨʦʭʦʜʠʪ ʯʝ-

ʨʝʟ ʚʝʨʭʥʝʝ ʦʢʥʦ ʩʪʘʮʠʦʥʘʨʥʦ ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʛʦ ʙʘʨʘʙʘʥʘ 12, ʟʘʧʦʣʥʷʷ ʞʝʣʦʙʢʠ ʚʨʘ-

ʱʘʶʱʝʛʦʩʷ ʨʦʪʦʨʘ. ʇʦʩʣʝ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ 

ʥʘ 180Á ʤʫʢʘ ʠʟ ʞʝʣʦʙʢʦʚ ʯʝʨʝʟ ʥʠʞʥʝʝ 

ʦʪʚʝʨʩʪʠʝ ʙʘʨʘʙʘʥʘ ʧʦʩʪʫʧʘʝʪ ʚ ʪʝʩʪʦʤʝ-

ʩʠʣʴʥʫʶ ʤʘʰʠʥʫ. ʆʩʪʘʚʰʘʷʩʷ ʤʫʢʘ ʠʟ ʞʝ-

ʣʦʙʢʦʚ ʫʜʘʣʷʝʪʩʷ ʩʢʨʝʙʢʦʤ 14, ʢʦʪʦʨʳʡ 

ʫʢʨʝʧʣʝʥ ʥʘ ʨʳʯʘʛʝ 2 ʩ ʛʨʫʟʦʤ 7. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦʟʘʪʦʨʘ ʨʝʛʫʣʠ-

ʨʫʝʪʩʷ ʧʫʪʝʤ ʧʝʨʝʢʨʳʪʠʷ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʨʦʪʦʨʘ ʰʠʙʝʨʦʤ 10, ʢʦʪʦʨʳʡ ʧʝʨʝ-

ʜʚʠʛʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʷʶʱʠʭ 11. ʇʝʨʝʤʝʱʝ-

ʥʠʝ ʰʠʙʝʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʨʘʱʝʥʠʝʤ 

ʰʪʫʨʚʘʣʘ 4 ʚʠʥʪʘ 5. 

ʇʨʠʚʦʜ ʙʘʨʘʙʘʥʘ ʜʦʟʘʪʦʨʘ ʠ ʚʦʨʦʰʠʪʝ-

ʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʚʘʣʘ ʪʝʩʪʦʤʝʩʠʣʴʥʦʡ 

ʤʘʰʠʥʳ ʩ ʧʦʤʦʱʴʶ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʠ. 

ʆʜʥʘʢʦ ʪʘʢʦʡ ʜʦʟʘʪʦʨ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʜʦʟʠʨʦʚʘʥʠʷ, ʢʨʦʤʝ ʪʦ-

ʛʦ ʩʢʨʝʙʦʢ 14 ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʯʠ-

ʱʘʝʪ ʞʝʣʦʙʢʠ ʨʦʪʦʨʘ 13 ʦʪ ʦʩʪʘʚʰʝʡʩʷ 

ʤʫʢʠ. 
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ʈʠʩ. 1. ɹʘʨʘʙʘʥʥʳʡ ʜʦʟʘʪʦʨ ʤʫʢʠ ʍɸʊ: 

1 ï ʛʨʫʟ, 2 ï ʨʳʯʘʛ, 3 ï ʢʦʨʧʫʩ, 4 ï ʰʪʫʨʚʘʣ, 5 ï ʚʠʥʪ, 6, 15 ï ʬʣʘʥʝʮ, 7 ï ʚʦʨʦʰʠʪʝʣʴ, 8 ï ʚʠʙʨʘʪʦʨ ʤʝʭʘ-

ʥʠʯʝʩʢʠʡ, 9 ï ʥʘʧʨʘʚʣʷʶʱʘʷ ʧʣʦʩʢʦʩʪʴ, 10 ï ʰʠʙʝʨ, 11 ï ʥʘʧʨʘʚʣʷʶʱʠʝ, 12 ï ʙʘʨʘʙʘʥ, 13 ï ʨʦʪʦʨ, 14 ï 

ʩʢʨʝʙʦʢ 

 

ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʜʦʟʘʪʦʨ. ʆʙʱʠʡ ʚʠʜ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʜʦʟʘʪʦʨʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥ-

ʢʝ 2. ɺʥʫʪʨʠ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʢʦʨʧʫʩʘ 1 ʥʘ 

ʧʦʜʰʠʧʥʠʢʘʭ 2 ʢʘʯʝʥʠʷ ʢʦʥʩʦʣʴʥʦ ʟʘʢʨʝ-

ʧʣʝʥʘ ʧʠʪʘʶʱʘʷ ʢʨʳʣʴʯʘʪʢʘ 3, ʚʳʧʦʣʥʝʥ-

ʥʘʷ ʚ ʚʠʜʝ ʙʝʣʠʯʴʝʛʦ ʢʦʣʝʩʘ, ʚʥʫʪʨʠ ʢʦʪʦ-

ʨʦʡ ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʟʦʨʦʤ ʢ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʦʡ ʩʪʝʥʢʝ ʢʦʨʧʫʩʘ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥ ʮʠ-

ʣʠʥʜʨ 4. 

ɺ ʢʦʨʧʫʩʝ ʜʦʟʘʪʦʨʘ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩ-

ʩʪʦʷʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦ-

ʝʢʮʠʠ ʧʠʪʘʶʱʝʡ ʢʨʳʣʴʯʘʪʢʠ, ʟʘʢʨʝʧʣʝʥ 

ʜʦʟʠʨʫʶʱʠʡ ʦʨʛʘʥ 5 (ʰʥʝʢ), ʧʨʠʚʦʜ ʢʦʪʦ-

ʨʦʛʦ ʩʚʷʟʘʥ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʝʡ 6 ʩ ʧʠʪʘʶ-

ʱʝʡ ʢʨʳʣʴʯʘʪʢʦʡ. 

ɼʦʟʠʨʫʶʱʠʡ ʦʨʛʘʥ 5, ʩʥʘʙʞʝʥʥʳʡ ʩʧʠ-

ʨʘʣʴʥʳʤʠ ʧʣʘʩʪʠʥʢʘʤʠ 7, ʧʨʠʚʘʨʝʥʥʳʤʠ 

ʢʦʥʮʘʤʠ ʢ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠʚʦʜʥʦʛʦ ʚʘʣʘ, ʦʙʭʚʘʪʳʚʘʝʪ ʩ ʥʝʢʦʪʦ-

ʨʳʤ ʟʘʟʦʨʦʤ ʥʝʧʦʜʚʠʞʥʳʡ ʮʠʣʠʥʜʨ 8, 

ʧʨʠʢʨʝʧʣʝʥʥʳʡ ʢ ʩʪʝʥʢʝ ʢʦʨʧʫʩʘ ʜʦʟʘʪʦʨʘ, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʧʨʠʚʦʜʫ ʜʦʟʠʨʫʶʱʝʛʦ 

ʦʨʛʘʥʘ. 

ɺ ʦʩʥʦʚʘʥʠʠ ʥʝʧʦʜʚʠʞʥʦʛʦ ʮʠʣʠʥʜʨʘ, 

ʩʣʫʞʘʱʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʳ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʝʛʦ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʝʥʢʝ ʜʦʟʘʪʦʨʘ, ʠʤʝ-

ʝʪʩʷ ʧʦʣʫʢʦʣʴʮʝʚʘʷ ʱʝʣʴ 9, ʜʣʷ ʧʝʨʝʢʨʳ-

ʪʠʷ ʢʦʪʦʨʦʡ ʥʘ ʥʝʧʦʜʚʠʞʥʦʡ ʦʩʠ ʮʠʣʠʥʜʨʘ 

8 ʰʘʨʥʠʨʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʩʣʦʥʢʘ 10, ʬʠʢ-

ʩʠʨʫʝʤʘʷ ʚ ʥʫʞʥʦʤ ʧʦʣʦʞʝʥʠʠ ʬʠʢʩʘʪʦ-

ʨʦʤ 11. 
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ʈʠʩ. 2. ʆʙʱʠʡ ʚʠʜ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʜʦʟʘʪʦʨʘ 

1 ï ʢʦʨʧʫʩ, 2 - ʧʦʜʰʠʧʥʠʢʠ, 3 ï ʢʨʳʣʴʯʘʪʢʘ, 4 - ʮʠʣʠʥʜʨ, 5 -  ʰʥʝʢ, 6 ï ʮʝʧʥʘʷ ʧʝʨʝʜʘʯʘ, 7 ï ʩʧʠʨʘʣʴʥʳʝ ʧʣʘʩʪʠʥʢʠ, 8 ï ʮʠʣʠʥʜʨ ʥʝ-

ʧʦʜʚʠʞʥʳʡ, 9 ï ʱʝʣʴ ʧʦʣʫʢʦʣʴʮʝʚʘʷ, 10 ï  ʟʘʩʣʦʥʢʘ, 11 ï ʬʠʢʩʘʪʦʨ 

 

ʄʫʢʘ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʨʘʩʭʦʜʥʦʤ ʙʫʥʢʝ-

ʨʝ, ʧʨʠʞʠʤʘʝʪʩʷ ʢ ʥʝʧʦʜʚʠʞʥʦʤʫ ʮʠʣʠʥʜ-

ʨʫ 4. ʂʨʳʣʴʯʘʪʢʘ 3, ʩʚʷʟʘʥʥʘʷ ʮʝʧʥʦʡ ʧʝ-

ʨʝʜʘʯʝʡ 6 ʩ ʜʦʟʠʨʫʶʱʠʤ ʦʨʛʘʥʦʤ (ʰʥʝ-

ʢʦʤ) 5 ʠ ʯʝʨʝʟ ʥʝʛʦ ʩ ʧʨʠʚʦʜʦʤ ʜʦʟʘʪʦʨʘ, 

ʧʦʣʫʯʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʠ ʧʝʨʝ-

ʤʝʱʘʝʪ ʥʘʭʦʜʷʱʫʶʩʷ ʥʘʜ ʥʝʧʦʜʚʠʞʥʳʤ 

ʮʠʣʠʥʜʨʦʤ 4 ʤʫʢʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ 

ʢʨʳʣʴʯʘʪʢʦʡ 3 ʠ ʜʦʟʠʨʫʶʱʠʤ ʦʨʛʘʥʦʤ 5. 

ʇʦʩʣʝʜʥʠʡ ʩʚʦʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ 7 ʧʝʨʝ-

ʤʝʱʘʝʪ ʥʘʭʦʜʷʱʫʶʩʷ ʚʦʢʨʫʛ ʥʝʛʦ ʤʫʢʫ ʢ 

ʪʦʨʮʦʚʦʡ ʩʪʝʥʢʝ ʜʦʟʘʪʦʨʘ, ʚ ʢʦʪʦʨʦʡ ʨʘʩ-

ʧʦʣʦʞʝʥʘ ʧʦʣʫʢʦʣʴʮʝʚʘʷ ʱʝʣʴ 9. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟ-

ʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʯʪʦ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʚʳʧʨʝʩʩʦʚʳʚʘʥʠʶ ʤʫʢʠ ʠʟ ʜʦʟʘʪʦʨʘ 

ʯʝʨʝʟ ʱʝʣʴ 9. 

ʆʩʪʘʪʢʠ ʤʫʢʠ, ʥʝ ʚʳʰʝʜʰʠʝ ʯʝʨʝʟ 

ʢʦʣʴʮʝʚʫʶ ʱʝʣʴ, ʧʣʘʩʪʠʥʢʘʤʠ 7 ʧʝʨʝʤʝ-

ʱʘʶʪʩʷ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʝʥʢʝ ʚʥʦʚʴ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʜʦʟʠʨʫʶʱʠʤ ʦʨʛʘʥʦʤ 

ʠ ʢʨʳʣʴʯʘʪʢʦʡ 3 ʠ ʪ. ʜ. 

ʉʪʝʧʝʥʴ ʦʪʢʨʳʪʠʷ ʱʝʣʠ 9 ʦʧʨʝʜʝʣʷʝʪ 

ʰʠʨʠʥʫ ʣʝʥʪʳ ʤʫʢʠ, ʚʳʭʦʜʷʱʝʡ ʠʟ ʜʦʟʘ-

ʪʦʨʘ, ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦʟʘʪʦʨʘ. ʅʝ-

ʧʦʜʚʠʞʥʳʝ ʮʠʣʠʥʜʨʳ 4 ʠ 8 ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʘʤʦʦʯʠʩʪʢʝ ʩʢʨʝʙʢʦʚ ʢʨʳʣʴʯʘʪʢʠ ʠ ʜʦʟʠ-

ʨʫʶʱʝʛʦ ʦʨʛʘʥʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʟʘʪʦʨʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʜʦʟʠʨʦʚʘ-

ʥʠʷ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʩʢʣʶ-

ʯʘʝʪ ʟʘʙʠʚʘʥʠʝ ʧʨʦʜʫʢʪʦʤ ʚʳʭʦʜʥʳʭ ʦʪ-

ʚʝʨʩʪʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʣʠʥʠʠ. 
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Abstract. With a continuous test preparation process, continuous dispensers operating 

according to volumetric action are used. The accuracy of the dosage of flour depends on 

compliance with the established recipe, and, consequently, the quality of the products. 

Therefore, the main requirements for flour dispensers is the accuracy of the dosage. Howev-

er, such dispensers do not provide high metering accuracy, in addition, the grooves of the 

rotor are not well cleaned from the remaining flour. Therefore, the design of a dispenser is 

proposed, which ensures high accuracy in dispensing bulk materials, and also eliminates 

clogging of the product's outlet openings, which in turn affects the performance of the entire 

line. 

Keywords: batcher, flour, improvement, dough, bulk components. 
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ʍʋɼʆɾɽʉʊɺɽʅʅʓʁ ʇʆʊɽʅʎʀɸʃ ɽʉʊɽʉʊɺɽʅʅʆɻʆ ʉɺɽʊɸ  

ɺ ɸʈʍʀʊɽʂʊʋʈɽ 

 

ɺ.ɸ. ɼʶʣʴʜʠʥʘ, ʩʪʫʜʝʥʪ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

 

DOI: 10.24411/2500-1000-2019-11893 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʢʦʥʮʝʧʮʠʷ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚʳʷʚʣʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʠʝʤʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʜʘ-

ʥʠʡ ʩʨʝʜʩʪʚʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ʊʘʢ ʞʝ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʚʝʪʦʚʦʛʦ ʜʠʟʘʡʥʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʚʥʫʪʨʠ ʟʜʘ-

ʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʚʝʪ, ʢʦʤʧʦʟʠʮʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʩʚʝʪʦʜʠʟʘʡʥ. 

 

ɺʩʷ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ 

ʩʦ ʩʚʝʪʦʤ, ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʬʠʟʠʦʣʦ-

ʛʠʠ ʯʝʣʦʚʝʢʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʪʦʨʠʠ ʧʦ-

ʥʷʪʠʝ çʩʚʝʪè ʠʟʤʝʥʷʣʦʩʴ, ʙʣʘʛʦʜʘʨʷ ʪʝʭ-

ʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʪʦ ʢʦʩ-

ʥʫʣʦʩʴ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

çʉʚʝʪ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ï ʵʪʦ ʪʚʦʨʯʝʩʢʦʝ ʤʠ-

ʨʦʚʦʟʟʨʝʥʠʝ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ 

ʫʙʝʞʜʝʥʠʝ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠ ʠʩʢʫʩʩʪ-

ʚʝʥʥʳʡ ʩʚʝʪ ï ʵʪʦ ʥʝ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʨʭʠ-

ʪʝʢʪʫʨʝ, ʘ ʝʝ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴè [1, ʩ. 6]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʘʢʦʡ ʚʘʞʥʳʡ ʘʩʧʝʢʪ 

ʢʘʢ çʵʢʦʣʦʛʠʷ ʩʚʝʪʘè [2]. ɺ ʵʪʦ ʧʦʥʷʪʠʝ 

ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ ʢʘʢ: ʯʝʨʝʜʦ-

ʚʘʥʠʝ ʭʦʣʦʜʥʳʭ ʠ ʪʝʧʣʳʭ ʪʦʥʦʚ, ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʝ ʨʠʪʤʳ ʯʝʣʦʚʝʢʘ (ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, 

ʢʦʛʜʘ ʠ ʚ ʢʘʢʦʡ ʤʦʤʝʥʪ ʩʚʝʪ ʦʩʦʙʝʥʥʦ 

ʚʣʠʷʝʪ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʝ ʣʶʜʝʡ), ʚʘʞʥʦʩʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʧʝʨʝʜ ʠʩʢʫʩʩʪ-

ʚʝʥʥʳʤ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʝʫʤʥʦʞʠʪʴ ʢʦ-

ʣʠʯʝʩʪʚʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʠʛʠʝʥʳ, ʚʣʠʷʥʠʝ ʩʚʝʪʘ 

ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʧʨʠ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ [3]. ʌʦʨʤʳ, 

ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʤʝʨʳ ʩʚʝʪʦʚʳʭ ʦʛʨʘʞʜʘʶ-

ʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʦʢʦʥ, ʩʚʝʪʦʚʳʭ ʬʦʥʘʨʝʡ 

ʠ ʣʶʢʦʚ, ʚʠʪʨʘʞʝʡ) ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʠʥʩʦʣʷʮʠʠ ʚ ʧʦʤʝ-

ʱʝʥʠʠ, ʥʦ ʠ ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʨʘʟʤʝʱʝʥʠʠ 

ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦ-

ʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʤ-

ʬʦʨʪʥʳʡ ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ʠ ʪʝʤʧʝʨʘʪʫʨ-

ʥʳʡ ʨʝʞʠʤ. ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ çʘʨʭʠʪʝʢʪʦʨ ʨʘʩʩʯʠʪʳʚʘʝʪ 

ʫʞʝ ʥʝ ʣʫʯ ʩʚʝʪʘ, ʥʝ ʩʦʣʥʝʯʥʦʝ ʧʷʪʥʦ, ʘ 

ʤʘʩʩʫ ʩʚʝʪʘ, ʯʪʦ ʜʦʣʞʥʘ ʚʭʦʜʠʪʴ ʚ ʜʦʤ, 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʩʚʝʪʦʤʘʩʩʫ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 

ʮʝʤʝʥʪʘ, ʢʘʢ ʢʫʙʘʪʫʨʫ ʚʦʟʜʫʭʘè [4]. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʯʘʩʪʫʶ 

ʨʘʙʦʪʘ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ ʚ ʧʨʦ-

ʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʩʚʦʜʠʪʩʷ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʩ-

ʯʝʪʦʚ (ʥʦʨʤ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʠʥʩʦʣʷʮʠʠ) ʠ 

ʥʝ ʫʯʠʪʳʚʘʝʪ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʪʘ [5, ʩ. 10]. 

ɸʥʘʣʠʟ ʦʧʳʪʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʞ-

ʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʪʘ ʧʨʠ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ-

ʩʷ ʢ ʦʧʳʪʫ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʪʘʢ 

ʢʘʢ ʩʝʛʦʜʥʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʝʢ-

ʪʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʧʦʪʝʥʮʠʘʣ ʩʚʝʪʦʪʝʥʝ-

ʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʜʘʥʠʷ) ʫʩʠʣʠ-

ʚʘʝʪʩʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʦʝʢʪʳ ʊʘʜʘʦ ɸʥʜʦ ʦʨʠʛʠ-

ʥʘʣʴʥʳ ʠ ʥʝʚʝʨʦʷʪʥʦ ʛʘʨʤʦʥʠʨʫʶʪ ʩ ʧʨʠ-

ʨʦʜʦʡ. ɽʛʦ ʟʜʘʥʠʷ ʚʩʝʛʜʘ ʥʘʧʦʣʥʝʥʳ ʩʚʝ-

ʪʦʤ, ʩʣʦʚʥʦ ʘʨʭʠʪʝʢʪʦʨ ʭʦʯʝʪ ʦʪʢʨʳʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʟʦʨ ʜʣʷ ʩʦʟʝʨʮʘʥʠʷ ʦʢ-

ʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. 

ʆʪʣʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʨʘʙʦʪʳ ʩʦ ʩʚʝʪʦʤ 

ʩʣʫʞʠʪ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʧʨʠʥʝʩ ʝʤʫ ʤʠʨʦ-

ʚʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ï ʏʘʩʦʚʥʷ ʉʚʝʪʘ ʚ ʛʦʨʦʜʝ 



95 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol.12-2 (39), 2019 

ʀʙʘʨʘʢʠ. ʂʘʤʝʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʩʪʨʦʛʦʝ ʠ 

ʣʘʢʦʥʠʯʥʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʬʦʨʤʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʶʱʝʝ ʷʨʢʠʡ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʳʡ ʧʨʠʝʤ ï ʘʢʮʝʥʪ. ʉʦʣʥʝʯʥʳʝ 

ʣʫʯʠ ʧʨʦʥʠʢʘʶʪ ʩʢʚʦʟʴ ʛʣʫʭʠʝ ʙʝʪʦʥʥʳʝ 

ʩʪʝʥʳ ʭʨʘʤʘ ʯʝʨʝʟ ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ ʩʚʝʪʦ-

ʚʦʡ ʧʨʦʝʤ, ʩʦʟʜʘʚʘʷ ʦʩʦʙʫʶ ʘʪʤʦʩʬʝʨʫ ʠ 

ʥʘʩʪʨʦʝʥʠʝ ʚʥʫʪʨʠ ʟʜʘʥʠʷ. ʉʚʝʪ ʧʦʩʪʝʧʝʥ-

ʥʦ ʨʘʩʩʝʠʚʘʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʛʣʫʰʝʥ-

ʥʳʤ, ʧʦʟʚʦʣʷʷ ʧʦʩʝʪʠʪʝʣʶ ʭʨʘʤʘ ʩʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʤʦʣʠʪʚʝ. ʀʩʢʫʩʩʪʚʝʥʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʜʘʥʠʝ ʩʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ 

ʫʯʘʩʪʢʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʙʦʣʴʰʝʝ ʢʦʣʠ-

ʯʝʩʪʚʘ ʩʚʝʪʘ ʧʨʦʥʠʢʘʝʪ ʚ ʠʥʪʝʨʴʝʨ ʫʪʨʦʤ, ʚ 

ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʨʝʤʷ ʜʣʷ ʤʦʣʠʪʚʳ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʩʣʫʞʙʳ. 

ɻʦʚʦʨʷ ʧʨʦ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʶ-

ʱʠʭ ʩʚʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʛʦ ʵʣʝʤʝʥʪʘ 

ʦʙʨʘʟʘ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʛʦ ʦʙʲʝʢʪʘ, ʩʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ 

ʅʦʨʤʘʥʘ ʌʦʩʪʝʨʘ.  

ʌʦʩʪʝʨ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʪʠʣʷ ʭʘʡ-ʪʝʢ, ʚ ʝʛʦ ʨʘʙʦʪʘʭ ʛʣʘʚʝʥʩʪʚʫʶ-

ʱʝʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʛʠʛʘʥʪʩʢʠʝ ʦʪʢʨʳʪʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʙʦʣʴʰʦʝ ʦʙʠʣʠʝ ʩʪʝʢʣʷʥʥʳʭ 

ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲ-

ʝʢʪʦʚ. ɸʨʭʠʪʝʢʪʦʨ ʫʩʝʨʜʥʦ ʚʥʝʜʨʷʝʪ ʚ 

ʩʚʦʠ ʧʨʦʝʢʪʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʧʳʪʘʷʩʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ ʩʦʣʥʮʘ 

ʠ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ. 

 ɽʛʦ ʧʨʦʝʢʪʳ ʦʙʳʯʥʦ ʦʪʣʠʯʘʶʪʩʷ ʪʝʭ-

ʥʦʣʦʛʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʘʤʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʩʚʝʪʘ, ʵʢʦʥʦʤʷ 

ʧʨʠ ʵʪʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʅʘʧʨʠʤʝʨ, 

ʐʘʥʭʘʡʩʢʠʡ ʙʘʥʢ ʚ ɻʦʥʢʦʥʛʝ. ɼʘʥʥʳʡ ʥʝ-

ʙʦʩʢʨʝʙ ʩʦʩʪʦʠʪ ʠʟ 43 ʵʪʘʞʝʡ, ʚʝʨʪʠʢʘʣʴʥʦ 

ʨʘʩʩʝʯʝʥʥʳʭ ʦʛʨʦʤʥʳʤ ʚʠʪʨʘʞʦʤ, ʥʘ ʙʦ-

ʢʦʚʳʭ ʬʘʩʘʜʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʣʥʝʯʥʳʝ 

ʨʝʬʣʝʢʪʦʨʳ ï ʛʨʫʧʧʘ ʟʝʨʢʘʣ, ʢʦʪʦʨʳʝ 

ʫʧʨʘʚʣʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʷʝʪ ʩʚʝʪ ʩʦʣʥʮʘ 

ʩʚʝʨʭʫ ʚʥʠʟ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʫʩʠʣʠ-

ʚʘʷ ʚʥʫʪʨʝʥʥʶʶ ʦʩʚʝʱʝʥʥʦʩʪʴ ʘʪʨʠʫʤʘ ʠ 

ʩʦʟʜʘʚʘʷ ʩʨʝʜʥʝʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʝʩʪʝʩʪ-

ʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚʦ ʚʩʝʤ ʟʜʘʥʠʠ.  

ɺʝʣʠʢʦʣʝʧʥʳʤ ʧʨʠʤʝʨʦʤ ʩʚʝʪʦʚʳʭ ʨʝ-

ʰʝʥʠʡ ʅʦʨʤʘʥʘ ʌʦʩʪʝʨʘ ʷʚʣʷʝʪʩʷ ʟʜʘʥʠʝ 

ʃʦʥʜʦʥʩʢʦʡ ʤʵʨʠʠ City Hall. ʋʥʠʢʘʣʴʥʘʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ City Hall, ʢʦʪʦʨʘʷ 

ʥʘʧʦʤʠʥʘʝʪ ʷʡʮʦ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʘʨʭʠʪʝʢ-

ʪʦʨʦʤ ʥʝ ʩʣʫʯʘʡʥʦ, ʚʝʜʴ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʥʘʨʫʞʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʥʘ 25% ʤʝʥʴʰʝ, ʯʝʤ ʫ ʟʜʘʥʠʡ ʢʫʙʠʯʝ-

ʩʢʦʡ ʬʦʨʤʳ ʪʦʛʦ ʞʝ ʦʙʲʸʤʘ. ʄʵʨʠʷ ʠʤʝʝʪ 

17 ʛʨʘʜʫʩʥʳʡ ʥʘʢʣʦʥ ʚ ʶʞʥʫʶ ʩʪʦʨʦʥʫ, 

ʧʨʠʯʸʤ ʧʝʨʝʢʨʳʪʠʷ ʢʘʞʜʦʛʦ ʵʪʘʞʘ ʬʦʨʤʠ-

ʨʫʶʪ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʪʫʧʝʥʯʘʪʳʡ ʢʦʟʳʨʸʢ, 

ʠʤʝʶʱʠʡ ʚʳʩʪʫʧ ʥʘʨʫʞʫ ʠ ʠʩʧʦʣʥʷʶʱʠʡ 

ʨʦʣʴ ʩʦʣʥʮʝʟʘʱʠʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʬʠʩʥʳʭ 

ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʵʪʘʞʦʤ 

ʥʠʞʝ. ʌʦʨʤʘ ʟʜʘʥʠʷ, ʝʛʦ ʥʘʢʣʦʥ, ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʬʘʩʘʜʘ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪ-

ʨʦʡʩʪʚ, ʟʘʱʠʱʘʶʱʠʭ ʦʪ ʩʦʣʥʮʘ, ʚʥʝʜʨʝ-

ʥʠʝ ʰʪʦʨ-ʞʘʣʶʟʠ, ʫʩʪʨʦʝʥʥʳʭ ʚʥʫʪʨʠ 

ʜʚʦʡʥʦʛʦ ʬʘʩʘʜʘ, ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ 

ʧʦʩʪʫʧʣʝʥʠʝ ʪʝʧʣʘ ʦʪ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʣʝʪʦʤ (ʠ ʪʝʧʣʦʧʦʪʝʨʠ ʟʠʤʦʡ) ʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʤʠʥʠʤʠʟʠʨʫʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʷ-

ʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʚʧʦʣʥʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʠʩʢʦʤʬʦʨʪ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʛʨʘʤʦʪʥʳʤ ʧʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʩʚʝʪʦʚʳʭ ʨʝʰʝʥʠʡ. 

ʅʘʨʘʚʥʝ ʩ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ʟʜʘʥʠʝ ʠʤʝʝʪ ʧʨʝʢʨʘʩʥʦ ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘ-

ʧʦʣʥʝʥʥʦʝ ʚʦʟʜʫʭʦʤ ʠ ʩʚʝʪʦʤ. ʉʦʣʥʝʯʥʳʝ 

ʣʫʯʠ ʧʨʦʥʠʟʳʚʘʶʪ ʩʠʩʪʝʤʫ ʢʦʣʦʥʥ ʠ ʚʠʪ-

ʨʘʞʥʦʛʦ ʦʩʪʝʢʣʝʥʠʷ, ʧʘʜʘʶʱʘʷ ʪʝʥʴ ʦʙʨʘ-

ʟʫʝʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʦʨʥʘʤʝʥʪ ʚ ʚʠʜʝ ʩʝʪ-

ʢʠ. 

ɺ ʨʷʜʫ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʠʩ-

ʧʦʣʴʟʫʶʱʠʭ ʚ ʩʚʦʠʭ ʧʨʦʝʢʪʘʭ ʨʘʟʣʠʯʥʳʝ 

ʩʚʝʪʦʚʳʝ ʨʝʰʝʥʠʷ, ʥʝʩʦʤʥʝʥʥʦ, ʩʪʦʠʪ ʚʳ-

ʜʝʣʠʪʴ ʠ ɾʘʥʘ ʅʫʚʝʣʷ. ɸʨʭʠʪʝʢʪʦʨ ʦʪʤʝ-

ʯʘʝʪ, ʪʦ, ʯʪʦ ʦʥ ʦʯʝʥʴ ʚʦʩʧʨʠʠʤʯʠʚ ʢ ʘʨʭʠ-

ʪʝʢʪʫʨʝ, ʢʦʪʦʨʘʷ ʟʘʜʝʡʩʪʚʫʝʪ ʩʚʝʪ [6]. ʆʜ-

ʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʝʛʦ 

ʚʜʦʭʥʦʚʠʣʠ ʙʳʣʠ ʨʝʣʠʛʠʦʟʥʳʝ ʟʜʘʥʠʷ, ʪʘʢ 

ʢʘʢ ʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ ʬʦʨʤʠʨʦʚʘʣ-

ʩʷ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʪʦʚʳʭ 

ʨʝʰʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʧʨʦʥʠʢʘʶʱʠʡ ʯʝʨʝʟ 

ʚʠʪʨʘʞʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʘʨʭʠ-

ʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ ɾʘʥʘ ʅʫʚʝʣʷ ʷʚʣʷʝʪʩʷ 

çʥʦʚʳʡ ʃʫʚʨè ʚʦʧʣʦʱʝʥʥʳʡ ʠʤ ʚ ʛʦʨʦʜʝ 

ɸʙʫ-ɼʘʙʠ. ʂʫʧʦʣ ʟʜʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ 8 ʪʳ-

ʩʷʯ ʤʝʪʘʣʣʠʯʝʩʢʠʭ çʟʚʝʟʜè, ʢʦʪʦʨʳʝ ʧʝʨʝ-

ʢʨʳʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʩʦʟʜʘʶʪ ʵʬʬʝʢʪ ʨʘʩ-

ʩʝʠʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ. ʃʫʯʠ ʩʚʝʪʘ 

ʧʨʦʭʦʜʷʪ ʩʢʚʦʟʴ ʢʫʧʦʣ, ʦʩʪʘʚʣʷʷ ʥʘ ʙʝʣʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʪʝʥ ʦʨʥʘʤʝʥʪ ʠʟ ʩʚʝʪʦʚʳʭ 

https://ru.wikipedia.org/wiki/%D0%98%D0%B1%D0%B0%D1%80%D0%B0%D0%BA%D0%B8
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ʧʷʪʝʥ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ ʩ ʜʚʠ-

ʞʝʥʠʝʤ ʩʦʣʥʮʘ. ʌʦʨʤʘ ʢʫʧʦʣʘ ʧʦ ʟʘʤʳʩʣʫ 

ʘʨʭʠʪʝʢʪʦʨʘ ʜʦʣʞʥʘ ʩʣʫʞʠʪʴ ʦʪʩʳʣʢʦʡ ʢ 

ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʪʨʘʜʠʮʠʷʤ ʩʪʨʘʥʳ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʠ ʪʦ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʫʟʝʡʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʤʦʛʘʶʪ ʨʝʛʫʣʠʨʦ-

ʚʘʪʴ ʤʠʢʨʦʢʣʠʤʘʪ ʚʥʫʪʨʠ ʟʜʘʥʠʷ. ʈʘʟʤʝʨ 

ʘʣʶʤʠʥʠʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʢʫʧʦʣʘ ʥʝʦʜʥʦ-

ʨʦʜʝʥ, ʥʘʧʨʠʤʝʨ, ʦʥʠ ʪʦʥʴʰʝ ʚ ʪʝʭ ʤʝʩʪʘʭ, 

ʛʜʝ ʩʦʣʥʮʝ ʤʝʥʴʰʝ ʧʦʧʘʜʘʝʪ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʢʫʧʦʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʝʛʦ ʪʝʥʴ ʧʦʟʚʦ-

ʣʷʝʪ ʜʦʙʠʪʴʩʷ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥɻʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ.  

ʇʨʠʝʤʳ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ. ɻʦʚʦʨʷ 

ʧʨʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʩʚʝʪʦʚʳʭ ʧʨʠʝʤʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʨʘʟʦʚ 

ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʟʜʘʥʠʡ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʯʘʩʪʠʷ ʝʩʪʝʩʪ-

ʚʝʥʥʦʛʦ ʩʚʝʪʘ ʧʨʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʧʨʠʝʤʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʨʫʧ-

ʧʳ, ʘ ʠʤʝʥʥʦ: 

ï ʬʠʟʠʯʝʩʢʠʝ (ʫʯʠʪʳʚʘʶʱʠʝ ʬʠʟʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʚʝʪʘ); 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʠʩʧʦʣʴʟʫʶʱʠʝ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ, ʠʟʤʝʥʷʶʱʝʝ ʩʚʦʡʩʪʚʘ ʩʚʝʪʘ); 

ï ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ (ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ). 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ. 

 

 
ʈʠʩʫʥʦʢ. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʧʨʠʝʤʦʚ 

 

ʇʨʠ ʢʦʥʪʨʘʩʪʥʦʤ ʦʩʚʝʱʝʥʠʠ ʯʝʪʢʠʝ ʪʝ-

ʥʠ ʚʦʟʥʠʢʘʶʪ ʙʣʘʛʦʜʘʨʷ ʜʥʝʚʥʦʤʫ ʩʚʝʪʫ, 

ʢʦʪʦʨʳʡ ʧʨʦʥʠʢʘʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʛʦ ʦʙʲʝʢʪʘ ʩʚʝʨʭʫ ʠʣʠ ʩʙʦʢʫ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ 

ʧʨʠ ʪʘʢʦʤ ʧʨʠʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʛʦ ʦʙʨʘʟʘ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʨʘʟʣʠʯ-

ʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ (ʜʚʠʞʝʥʠʝ ʪʝʥʝʡ, 

ʚ ʪʝʯʝʥʠʝ ʜʥʷ). 

ʇʨʠ ʩʨʝʜʥʝʤ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʱʝ-

ʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʩʪʠʯʥʦ ʧʨʷʤʦʡ ʩʚʝʪ, ʘ 

ʯʘʩʪʠʯʥʦ ʢʦʩʚʝʥʥʳʡ. ʇʨʠ ʪʘʢʦʤ ʧʨʠʝʤʝ 

ʦʩʚʝʱʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʝ ʙʳ-

ʚʘʝʪ ʩʣʠʰʢʦʤ ʢʦʥʪʨʘʩʪʥʳʤ ʠ, ʚ ʪʦʞʝ ʚʨʝ-

ʤʷ, ʩʣʠʰʢʦʤ ʪʫʩʢʣʳʤ, ʪʦ ʝʩʪʴ ʚʦʟʥʠʢʘʝʪ 

ʥʝʢʠʡ ʙʘʣʘʥʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʪʘ. ʕʪʦ, 

ʥʘʧʨʠʤʝʨ, ʧʦʤʦʛʘʝʪ ʜʦʙʠʪʴʩʷ ʢʦʤʧʨʦʤʠʩʩʘ 

ʤʝʞʜʫ ʩʚʝʪʦʤ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʯʝʪʢʠ-

ʤʠ ʧʦʣʦʩʘʤʠ ʠ ʨʘʩʩʝʷʥʥʳʤ ʩʚʝʪʦʤ.  
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ʈʘʩʩʝʷʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʧʦʤʦʛʘʝʪ ʠʟʙʝ-

ʛʘʪʴ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʘ ʠ ʠʟʤʝʥʝʥʠʷ 

ʦʩʚʝʱʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʦʣʥʮʘ ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ. ɼʦʙʠʪʴʩʷ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʧʦʟʚʦʣʷʶʪ 

ʨʘʟʣʠʯʥʳʝ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʦʛʨʘʞʜʘʶʱʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʣʦʞʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ 

ʬʦʨʤʳ ʢʨʳʰʠ ʦʙʲʝʢʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʆʙʳʯʥʦ ʪʘʢʠʝ ʢʨʳʰʠ ʧʨʦʧʫʩʢʘʶʪ ʩʚʝʪ ʠ 

ʨʘʩʩʝʠʚʘʶʪ ʝʛʦ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʸʪ ʙʦʣʴʰʦ-

ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʢʦʥ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʬʦʨʤ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʧʨʠʝʤʦʚ ʦʩʥʦ-

ʚʘʥʘ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʚʝʪʘ, ʧʨʠ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

ɿʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʥʝ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʩʚʝʪʘ, 

ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʫʪʦʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʦʣʥʮʘ 

ʠʣʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʦ 

ʩʦʟʥʘʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ ʝʩʪʝʩʪ-

ʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʘʨʭʠʪʝʢʪʦʨʦʤ. ʀʟʤʝ-

ʥʝʥʠʝ ʢʘʯʝʩʪʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ, ʧʨʦʠʩ-

ʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯ-

ʥʳʭ ʣʫʯʝʡ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʤʘʪʝʨʠʘʣʦʤ ʠʣʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʩʪʘʥʦʚʷʪʩʷ 

ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʤʳ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʪʝ-

ʨʠʘʣʘ ʦʪʨʘʞʘʪʴ, ʧʨʦʧʫʩʢʘʪʴ ʠ ʧʦʛʣʦʱʘʪʴ 

ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ [7, ʩ. 20]. 

ʂʦʤʧʦʟʠʮʠʦʥʥʘʷ ʛʨʫʧʧʘ ʚ ʦʩʥʦʚʝ ʧʨʦ-

ʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʝ ʧʨʠʝʤʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠ-

ʮʠʠ [8, ʩ. 165-166]. ʉʚʝʪ ʧʨʠ ʵʪʦʤ ʩʣʫʞʠʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʲʝʢʪʘ: ʧʦʤʦʛʘʝʪ 

ʚʳʷʚʠʪʴ ʠʣʠ ʨʘʩʪʚʦʨʠʪʴ ʬʦʨʤʫ ʟʜʘʥʠʷ, ʘʢ-

ʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʝʛʦ ʯʘʩʪʠ, ʧʨʠʜʘʪʴ ʤʘʪʝʨʠʘʣʘʤ ʬʘʢʪʫʨʫ ʠ 

ʦʙʲʝʤ. 

ɼʠʥʘʤʠʢʘ ʩʚʝʪʘ ï ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʦʧʠ-

ʩʘʥʠʷ ʦʱʫʱʝʥʠʷ ʠ ʥʘʩʪʨʦʝʥʠʷ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ [9]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʟʜʘʥʠʷ ʟʘʯʘʩʪʫʶ  ʥʝʦʜʥʦʨʦʜʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: 

ï ʯʘʩʪʦʪʘ, ʛʘʙʘʨʠʪʳ  ʠ ʬʦʨʤʘ ʩʚʝʪʦʚʳʭ 

ʧʨʦʝʤʦʚ; 

ï ʧʫʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʝʪʘ ʩʢʚʦʟʴ ʦʙʦ-

ʣʦʯʢʫ ʟʜʘʥʠʷ; 

ï ʮʚʝʪʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ  ʦʩʚʝʱʝ-

ʥʠʷ; 

ï ʜʠʥʘʤʠʢʘ ʦʩʚʝʱʝʥʠʷ. 

ʋʯʝʪ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʜʘʥʥʳʭ ʬʘʢʪʦ-

ʨʦʚ ʢʣʶʯʝʚʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝ ʩʦʟʜʘʚʘʝʤʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʨʘ-

ʟʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʶʤʠʨʫʷ ʠ ʧʦʜʯʝʨʢʠʚʘʷ 

ʚʳʰʝʫʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʩʚʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʝʥʩʪʚʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʚʦʧʣʦ-

ʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʜʝʡ ʘʨʭʠʪʝʢʪʦʨʘ, ʘ 

ʪʘʢʞʝ ʧʦʤʦʛʘʶʱʠʡ ʝʤʫ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤ-

ʬʦʨʪʥʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʯʝʣʦʚʝʢʦʤ ʦʙʲʝʢʪʘ. 

ʂʘʢ ʛʦʚʦʨʠʣ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠ-

ʤʳʭ ʘʨʭʠʪʝʢʪʦʨʦʚ ʍʍ ʚʝʢʘ ʃʝ ʂʦʨʙʶʟʴʝ: 

çɺʘʞʥʝʡʰʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʘʨʭʠʪʝʢ-

ʪʦʨʘ ʷʚʣʷʶʪʩʷ ʩʦʣʥʮʝ (ʩʚʝʪ), ʙʝʪʦʥ, ʤʝ-

ʪʘʣʣ, ʩʪʝʢʣʦ, ʜʝʨʝʚʴʷ, ʪʨʘʚʘ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʠʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʠʭ ʚʘʞʥʦʩʪʠè [10], ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʦʪʤʝʯʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʚʝʪʘ ʧʨʠ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʇʦʜʚʦʜʷ ʠʪʦʛ, 

ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʚʝʪʦʚʦʛʦ ʜʠʟʘʡʥʘ ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ 

ʫʣʫʯʰʠʪʴ ʚʥʫʪʨʝʥʥʶʶ ʩʨʝʜʫ ʘʨʭʠʪʝʢʪʫʨ-

ʥʦʛʦ ʦʙʲʝʢʪʘ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʘʞʥʦ 

ʧʨʠ ʢʦʤʬʦʨʪʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-

ʚʝʢʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʝʛʦ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʳʪ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʣʝʪʥʝʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʧʨʠʤʝʨʝ ʥʘ-

ʩʳʧʥʦʛʦ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʛʦʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï ʜʘʤʙ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. 

ʇʨʠʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳ-

ʧʦʣʥʷʪʴ ʩʦʚʤʝʩʪʥʫʶ ʦʙʨʘʙʦʪʢʫ ʠʟʤʝʨʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʚʳʩʠʪʴ 

ʩʢʦʨʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ, ʚʠʟʫʘʣʠʟʠʨʦ-

ʚʘʪɹ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʜʘʤʙʘʭ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘ-

ʪʠʚʥʦʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʜʘʤʙ ʩ ʫʯʝʪʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʘʪʨʠʙʫʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʷ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʨʘʩʯʝʪ ʜʝʬʦʨʤʘʮʠʡ, ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʚ ʮʝʣʦʤ 

ʠ ʠʭ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠʩʧʳʪʳʚʘʶʪ 

ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʜʝʬʦʨʤʘʮʠʠ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʟʥʳʭ ʧʨʠʯʠʥ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʥʘ-

ʙʣʶʜʝʥʠʷʤʠ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʩʝʜʘʥʠʠ ʠʣʠ 

ʩʤʝʱʝʥʠʠ ʟʘʣʦʞʝʥʥʳʭ ʨʝʧʝʨʦʚ. ʆʜʥʘʢʦ 

ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʥʘʙʣʶʜʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʦʯʝʥʴ ʩʣʦʞʥʦ 

ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠ ʚʳʷʚʠʪʴ 

ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʝ ʜʝʬʦʨʤʘʮʠʷʤ 

ʫʯʘʩʪʢʠ ɻʊʉ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣ ʧʨʦʠʟʚʝ-

ʜʝʥ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʤʥʦʛʦʣʝʪʥʝʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 

çCREDO ʨʘʩʯʝʪ ʜʝʬʦʨʤʘʮʠʠè.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘ-

ʙʣʶʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ 

ʜʝʬʦʨʤʘʮʠʠ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦ-

ʦʨʫʞʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʧʨʦ-

ʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟ-

ʘʚʘʨʠʡʥʫʶ ʨʘʙʦʪʫ ɻʊʉ. ʊʝʭʥʦʣʦʛʠʷ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʜʝʬʦʨʤʘʮʠʡ ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʤ ʥʘʢʦʧʣʝʥʠʠ ʠ ʦʙʨʘʙʦʪʢʝ ʧʣʘʥʦ-

ʚʳʭ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʦʩʘʜʦʯʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʨʦʢ, 

ʟʘʢʨʝʧʣʷʝʤʳʭ ʥʘ ʦʙʲʝʢʪʝ. ɼʣʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʚʦʟʤʦʞʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʜʘʤʙʘʭ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʫʥʪʦʚʳʝ 

ʤʘʨʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 26 ʰʪʫʢ, ʘ ʪʘʢʞʝ ʩʝʤʴ 

ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ.  

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʛʝʦ-

ʜʟʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ 

ʧʨʦʛʨʘʤʤʘ CREDO ʈʘʩʯʝʪ ɼʝʬʦʨʤʘʮʠʡ. 

ʇʨʦʛʨʘʤʤʘ ʈʘʩʯʝʪ ɼʝʬʦʨʤʘʮʠʡ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦ-

ʢʨʘʪʥʳʭ (ʮʠʢʣʠʯʝʩʢʠʭ) ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʥʘ-

ʙʣʶʜʝʥʠʡ ʟʘ ʜʝʬʦʨʤʘʮʠʷʤʠ ʠ ʦʩʘʜʢʘʤʠ 

ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ.  

ʀʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ ʚʚʠʜʫ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʥʘʩʳʧʥʳʭ 

ʜʘʤʙ, ʥʘ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ 

ʢʦʥʪʨʦʣʴʥʳʝ ʨʝʧʝʨʘ ʠ ʦʧʦʨʥʳʝ ʧʫʥʢʪʳ: 9 

ʢʦʥʪʨʦʣʴʥʳʭ ʨʝʧʝʨʦʚ ʠ ʪʨʠ ʦʧʦʨʥʳʭ ʧʫʥʢ-

ʪʘ ʥʘ ʩʝʚʝʨʥʦʡ ʜʘʤʙʝ; 8 ʨʝʧʝʨʦʚ ʥʘ 

ʛʦʨ+121ʤ, 9 ʨʝʧʝʨʦʚ ʥʘ ʛʦʨ+129ʤ ʠ 6 

ʦʧʦʨʥʳʭ ʧʫʥʢʪʘ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʶʞʥʦʡ 

ʜʘʤʙʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʨʝʧʝʨʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʘʥʘʣʠʟ ʜʝ-

ʬʦʨʤʘʮʠʡ ʠ ʦʩʘʜʦʢ, ʜʣʷ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ 

ï ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʳʩʦʪʥʦʡ ʩʝʪʠ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʧʫʥʢʪʦʚ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʠʥ-

ʮʠʧʝ ʥʝʠʟʤʝʥʥʦʡ ʦʪʤʝʪʢʠ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡ-
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ʯʠʚʦʛʦ ʨʝʧʝʨʘ ʩʝʪʠ. ʈʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʜʝʣʴʥʦ 

ʜʣʷ ʧʣʘʥʦʚʦʡ ʠ ʜʣʷ ʚʳʩʦʪʥʦʡ ʦʧʦʨʥʦʡ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ. ɼʘʥʥʳʡ ʨʘʩʯʝʪ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʧʦʢʘʟʘʣ ʧʨʠʛʦʜʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʜʝʬʦʨʤʘʮʠʡ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʩʣʝ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ 

ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʠ ʦʪʯʝʪʥʳʝ ʜʦ-

ʢʫʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝ-

ʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʠ ʜʠʥʘʤʠʢʝ ʦʩʘ-

ʜʦʯʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʨʠ-

ʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʘʙʩʦʣʶʪʥʳʭ 

ʦʩʘʜʦʢ ʜʣʷ ʣʠʥʠʠ ʨʝʧʝʨʦʚ ʩʝʚʝʨʥʦʡ ʜʘʤʙʳ, 

ʚ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʪʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʤʘʨʦʢ ʧʦ ʣʠʥʠʠ ʧʨʦʬʠʣʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʘʟʥʳʭ ʮʠʢʣʘʭ.  

 

 
ʈʠʩ. 1. ɻʨʘʬʠʢ ʘʙʩʦʣʶʪʥʳʡ ʦʩʘʜʦʢ 

 

ɺ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʠ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʣʝʞʠʪ ʤʦʜʝʣʴ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʧʠʩʳ-

ʚʘʶʱʝʡ ʦʪʢʣʦʥʝʥʠʝ ʪʦʯʝʢ ʦʙʲʝʢʪʘ ʚ ʪʝʢʫ-

ʱʝʤ ʮʠʢʣʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʛʦ ʮʠʢ-

ʣʘ. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʝʝ ʧʦʩʪʨʦʝ-

ʥʠʷ ʷʚʣʷʶʪʩʷ ʧʣʘʥʦʚʳʝ ʧʦʣʦʞʝʥʠʷ ʤʘʨʦʢ 

ʠ ʠʭ ʪʝʢʫʱʠʝ ʦʪʢʣʦʥʝʥʠʷ. 

 

 
ʈʠʩ. 2. ɻʨʘʬʠʢ ʨʘʟʚʠʪʠʷ ʜʝʬʦʨʤʘʮʠʡ ʚʦ ʚʨʝʤʝʥʠ 
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ɻʨʘʬʠʢ ʩʪʨʦʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʛʦ ʪʝʢʫʱʝʛʦ ʮʠʢʣʘ. ʉʫʤʤʘʨʥʳʝ 

ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʥʘʯʘʣʴʥʦʤʫ ʮʠʢʣʫ. 

ʃʦʢʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʜʠʣʘʪʘʮʠʝʡ. ʇʦʩʢʦʣʴʢʫ 

ʜʠʣʘʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʝʜʰʝʩʪʚʫʶʪ ʦʩʘʜʢʘʤ ʠʣʠ ʚʩʧʫʯʠʚʘʥʠʷʤ 

ʧʦʯʚʳ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʧʦʩʪʦʷʥʥʦ-

ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɸʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʜʠʣʘʪʘʮʠʠ, ʩʞʘ-

ʪʠʷ ʠ ʨʘʩʪʷʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʝ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʩʦʟʜʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʘʜʢʠ ʦʪʦʙʨʘʞʘʣʠʩʴ ʧʨʠ ʧʦ-

ʤʦʱʠ ʠʟʦʣʠʥʠʡ ʠ ʛʨʘʜʠʝʥʪʥʦʡ ʟʘʣʠʚʢʠ, 

ʯʪʦ ʫʣʫʯʰʠʣʦ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʤʦ-

ʜʝʣʠ (ʨʠʩ. 3).  

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 3D 

ʤʦʜʝʣʴ (ʨʠʩ. 3). ʏʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʴ 

ʙʦʣʝʝ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʘʤʙ ʠ ʥʘʛʣʷʜʥʝʡ ʧʨʝʜʩʪʘʚʠʪʴ 

ʦʙʣʘʩʪʠ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʦʢ ʚʩʝʛʦ ʭʚʦ-

ʩʪʦʭʨʘʥʠʣʠʱʘ.  

 

 
ʈʠʩ. 3. ɿD ʤʦʜʝʣʴ 

 

ʇʦʣʫʯʘʝʤʘʷ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʠʥʬʦʨ-

ʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʦʡ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦ-

ʠʩʭʦʜʷʱʝʛʦ ʧʨʦʮʝʩʩʘ ʜʝʬʦʨʤʘʮʠʡ ʚ ʜʘʤ-

ʙʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʧʝʨʠʦʜʝ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, ʩʚʦʝʚʨʝʤʝʥ-

ʥʦ ʫʩʪʨʘʥʷʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʜʝʬʦʨʤʘʮʠʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʳ 

ʧʨʝʜʨʘʩʯʝʪʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʦʣʫʯʘʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʪʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦ-

ʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ. ɺʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦ-

ʮʝʩʩ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʟ-

ʤʝʨʝʥʠʡ, ʚʳʜʝʣʠʪʴ ʫʯʘʩʪʢʠ ʥʘʠʙʦʣʝʝ ʧʦʜ-

ʚʝʨʞʝʥʥʳʝ ʜʝʬʦʨʤʘʮʠʷʤ ʠ ʚ ʢʦʤʧʣʝʢʩʝ 

ʦʮʝʥʠʪʴ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ɻʊʉ. 
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VISUALIZATION OF DEFORMATIONS OF THE BULK HYDRAULIC FACILITIES 

ON THE RESULTS OF LONG-TERM GEODESIC MONITORING  
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(Russia, Apatity) 

 

Abstract. The article discusses the experience of applying software for processing the long-

term geodetic monitoring results on the example of a bulk hydraulic facility of a mining enter-

prise ï a tailing dam. Involvement of modern software products in the processing allows per-

forming joint processing of measurements made by different methods; increasing the speed and 

productivity of in-situ data processing; visualizing the deformation processes occurring in the 

dams, and providing an opportunity for prompt and comprehensive assessment of the state of 

dams, taking into account geometric and attribute information. 

Keywords: hydraulic facility, geodetic monitoring; automation of laboratory data processing; 

deformation calculations; deformation surface, visualization, software tools. 
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ʂʆʄʇʃɽʂʉʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ ʅɸʉʓʇʅʆʁ ɻʈʋʅʊʆɺʆʁ ʇʃʆʊʀʅʓ 

 

ɸ.ʀ. ʂʘʣʘʰʥʠʢ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ɻʦʨʥʳʡ ʠʥʩʪʠʪʫʪ ʂʅʎ ʈɸʅ 

(ʈʦʩʩʠʷ, ʛ. ɸʧʘʪʠʪʳ) 

 

DOI: 10.24411/2500-1000-2019-11895 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ  ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʩʳʧʥʦʡ 

ʛʨʫʥʪʦʚʦʡ ʧʣʦʪʠʥʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʧʦʣʝʚʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ (ʛʝʦʨʘʜʘʨʥʳʝ ʠ ʩʝʡʩʤʠʯʝ-

ʩʢʠʝ) ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʝʝ ʪʝʢʫʱʝʛʦ ʠ 

ʧʨʦʛʥʦʟʥʦʛʦ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʂʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝʤ ʧʦʣʝʚʳʭ ʛʝʦʬʠʟʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʪʦʯʥʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʣʘʛʘʶʱʠʭ ʧʣʦʪʠʥʫ ʛʨʫʥʪʦʚ, ʧʘʨʘʤʝʪʨʳ ʠʭ ʬʠ-

ʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩʪʝʧʝʥʴ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʧʦʣʦʞʝʥʠʝ ʚ ʪʝʣʝ ʧʣʦʪʠʥʳ ʜʝ-

ʧʨʝʩʩʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʠʣʴʪʨʫʶʱʠʭʩʷ ʚʦʜ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʠ ʣʦʢʘʣʠʟʦʚʘʥʳ  ʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. ʂʦʤʧʴʶʪʝʨʥʳʤ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʦ ʛʠʜʨʦʛʝʦʤʝ-

ʭʘʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʣʦʪʠʥʳ ʠ ʚʳʷʚʣʝʥʳ ʪʝʥʜʝʥʮʠʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝ-

ʥʠʷ ʚʦʜʳ (ʧʘʚʦʜʢʦʚʳʝ ʚʦʜʳ) ʚ ʨʫʩʣʝ ʨʝʢʠ ʠ ʨʘʟʚʠʪʠʷ ʟʦʥʳ ʬʠʣʴʪʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʩʳʧʥʘʷ ʛʨʫʥʪʦʚʘʷ ʧʣʦʪʠʥʘ, ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʛʝʦʨʘʜʘʨ, 

ʩʝʡʩʤʠʢʘ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ (ɻʊʉ) 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʨʝʢʘʭ ʂʦʣʴ-

ʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʥʘʩʳʧʥʳʝ ʛʨʫʥʪʦʚʳʝ ʧʣʦʪʠʥʳ. ʕʪʠ ɻʊʉ  

ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ ʦʙʲʝʢ-

ʪʘʤʠ I-ʛʦ ʠ II-ʛʦ ʢʣʘʩʩʘ [1, 2], ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʪʨʦʛʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʤʳʰʣʝʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʤʠ 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡè ʠ ʉʪʨʦʠ-

ʪʝʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ ʈʌ çɻʠʜ-

ʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʦ-

ʣʦʞʝʥʠʷè. ʅʘʨʫʰʝʥʠʝ ʬʠʣʴʪʨʘʮʠʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʪʘʢʠʭ ʧʣʦʪʠʥ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʘʚʘʨʠʡʥʦʡ 

ʩʠʪʫʘʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ ʥʘʩʝʣʝʥʠʶ, ʛʨʘʞ-

ʜʘʥʩʢʠʤ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʟʜʘʥʠʷʤ, ʜʦʨʦ-

ʛʘʤ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʢʦʤʤʫʥʠʢʘ-

ʮʠʷʤ ʠ ʪ.ʧ., ʘ ʪʘʢʞʝ ʢ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ 

(ʥʝʜʦʧʦʣʫʯʝʥʥʘʷ ʧʨʠʙʳʣʴ ʚʩʣʝʜʩʪʚʠʝ ʦʩ-

ʪʘʥʦʚʢʠ ɻʕʉ), ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ 

(ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʣʠ-

ʢʚʠʜʘʮʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʠ; ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʦʢʨʫʞʘʶʱʠʭ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ) ʠ 

ʰʪʨʘʬʦʚ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ [1, 2]. 

ʄʠʨʦʚʦʡ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʩʳʧʥʳʭ 

ʛʨʫʥʪʦʚʳʭ ʧʣʦʪʠʥ ʠʤʝʝʪ ʧʨʠʤʝʨʳ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʘʚʘʨʠʡ, 

ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʠʟ ʢʦʪʦʨʳʭ: ɹʦʫʣʜʝʨ-

ʭʵʜ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʌʦʥʪʝʥʝʣʴ (ʉʐɸ), 

ʂʠʩʝʣʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ʈʌ), ʠ 

ʜʨ. [1]. 

ɸʥʘʣʠʟ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʠʥʮʠʜʝʥʪʦʚ ʧʦʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʘʚʘʨʠʡ 

ʩʪʘʣʦ ʣʦʢʘʣʴʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 

ʥʘʩʳʧʥʳʭ ʛʨʫʥʪʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʩʣʝʜʩʪ-

ʚʠʝ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʠʭ ʪʝʣʝ ʟʦʥ ʧʦʚʳ-

ʰʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʚʦʜʦʧʨʦʚʦʜʷʱʠʭ ʢʘ-

ʥʘʣʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟ-

ʤʳʚʘ ʥʠʟʦʚʦʛʦ ʩʢʣʦʥʘ. ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʬʠʣʴʪ-

ʨʘʮʠʠ, ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʪʝʣʝ ʥʘʩʳʧʥʳʭ 

ʛʨʫʥʪʦʚʳʭ ʧʣʦʪʠʥ, ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ 

ʚʠʟʫʘʣʴʥʦ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʝ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ [3]. ʇʝʨʝʨʘʩʪʘʷ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʚ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʟʦʥʳ, ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦ-

ʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʠʥʪʝʥʩʠʚʥʳʭ ʧʨʦʪʝʯʝʢ ʠ 

ʨʘʟʤʳʚʦʚ ʥʠʟʦʚʦʛʦ ʩʢʣʦʥʘ, ʪʦ ʝʩʪʴ ʬʘʢʪʠ-

ʯʝʩʢʠ ʩʦʟʜʘʶʪ ʯʨʝʟʚʳʯʘʡʥʫʶ ʩʠʪʫʘʮʠʶ ʩ 

ʨʝʘʣʴʥʦʡ ʫʛʨʦʟʦʡ ʘʚʘʨʠʠ, ʪʨʝʙʫʶʱʫʶ ʙʝʟ-

ʦʪʣʘʛʘʪʝʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ ʟʘʱʠʪʥʳʭ ʠ ʫʢ-

ʨʝʧʣʷʶʱʠʭ ʤʝʨ.  

ɺ ʵʪʠʭ ʮʝʣʷʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʝʦʬʠʟʠʯʝ-

ʩʢʠʝ  ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʚʳʧʦʣʥʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʧʣʦʪʠʥʳ, 

ʦʧʨʝʜʝʣʠʪʴ ʠ ʪʨʘʩʩʠʨʦʚʘʪʴ ʜʝʧʨʝʩʩʠʦʥʥʫʶ 
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ʧʣʦʩʢʦʩʪʴ ʠ ʚʳʷʚʠʪʴ ʩʢʨʳʪʳʝ ʟʦʥʳ ʧʦʚʳ-

ʰʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʛʝʦʨʘʜʘʨʥʦʝ ʠ 

ʩʝʡʩʤʠʯʝʩʢʦʝ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʝ ʩʢʘʥʠʨʦ-

ʚʘʥʠʝ ʧʣʦʪʠʥʳ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 20 ʤ [4, 5]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʡ ʙʳʣʘ ʫʪʦʯʥʝ-

ʥʘ ʩʪʨʫʢʪʫʨʘ ʧʣʦʪʠʥʳ, ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʘʛʘʶʱʠʭ 

ʝʝ ʛʨʫʥʪʦʚ, ʢʦʥʪʫʨ ʧʦʜʩʪʠʣʘʶʱʝʛʦ ʤʦʨʝʥ-

ʥʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʩʪʘʨʦʝ ʨʫʩʣʦ ʨʝʢʠ, ʦʧʨʝ-

ʜʝʣʝʥʘ ʠ ʪʨʘʩʩʠʨʦʚʘʥʘ ʜʝʧʨʝʩʩʠʦʥʥʘʷ 

ʧʣʦʩʢʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʩʢʨʳʪʳʝ ʣʦ-

ʢʘʣʴʥʳʝ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ 

(ʨʠʩ. 1).  

 

 
ʈʠʩ. 1. ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʧʣʦʪʠʥʳ (ʦʚʘʣʘʤʠ ʧʦʢʘʟʘʥʳ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ) 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥ-

ʥʳʭ ʧʦʩʪʨʦʝʥʘ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦ-

ʜʝʣʴ ʧʣʦʪʠʥʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ 

ʢʦʤʧʴʶʪʝʨʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʚʦʜʳ ʚ ʨʝʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʢʘʨʪʠʥʳ (ʮʚʝʪʦ-

ʚʳʝ ʧʘʣʠʪʨʳ) ʩʦʩʪʦʷʥʠʷ ʧʣʦʪʠʥʳ, ʦʙʱʠʝ 

ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʥʪʦʚ ʠ ʘʢʪʠʚʥʦʛʦ ʧʦʨʦʚʦ-

ʛʦ ʜʘʚʣʝʥʠʷ (ʨʠʩ. 2). 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ 

ʚ ʨʝʢʝ ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥ-

ʥʳʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʩʤʝʱʝʥʠʷʤ ʛʨʫʥʪʦʚ 

ʧʣʦʪʠʥʳ. ʇʨʠ ʵʪʦʤ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʤʝʱʝ-

ʥʠʷ ʥʘ ʚʝʨʭʦʚʦʤ ʩʢʣʦʥʝ ʚ 2-3 ʨʘʟʘ ʤʝʥʴʰʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨ ʧʦʩʪʝ-

ʧʝʥʥʦʛʦ ʟʘʪʫʭʘʥʠʷ ʢ ʥʠʟʦʚʦʤʫ ʩʢʣʦʥʫ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ-

ʟʚʦʣʠʣ ʪʘʢʞʝ ʚʳʷʚʠʪʴ, ʯʪʦ ʩʤʝʱʝʥʠʶ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʥʘʛʨʫʞʝʥʠʶ ʧʦʜʚʝʨʛʘ-

ʶʪʩʷ ʛʨʫʥʪʳ ʢʘʢ ʩʘʤʦʡ ʧʣʦʪʠʥʳ, ʪʘʢ ʠ 

ʧʦʜʩʪʠʣʘʶʱʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʩ ʟʘʪʫʭʘʥʠʝʤ 

ʥʘ ʛʣʫʙʠʥʝ, ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ 1,5 ʚʳʩʦʪʳ 

ʧʣʦʪʠʥʳ (ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ 

ʚ ʨʝʢʝ). ʅʘʧʨʘʚʣʝʥʠʝ ʦʙʱʠʭ ʧʝʨʝʤʝʱʝʥʠʡ 

ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʜʝʡʩʪʚʫʶʱʝʡ ʚʦʜʥʦʡ ʥʘ-

ʛʨʫʟʢʦʡ.  

ʇʦʚʳʰʝʥʥʘʷ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʦ-

ʪʠʥʳ, ʢʘʢ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʛʝʦʬʠʟʠʯʝʩʢʠ-

ʤʠ ʠʟʤʝʨʝʥʠʷʤʠ, ʦʙʲʷʩʥʷʝʪʩʷ ʣʦʢʘʣʴʥʦ 

ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʩʢʨʳʪʳʤʠ ʟʦʥʘʤʠ ʧʦ-

ʚʳʰʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʨʠʩ. 1). ʅʘ ʦʩʥʦʚʝ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʦ ʪʘʢ-

ʞʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʚ ʪʘʢʦʡ ʟʦʥʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ ʚʩʝʛʦ ʥʘ ʧʦʨʷ-

ʜʦʢ ʧʨʠʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʨʫʥʪʦʚ ʠ ʨʘʟʤʳʚʫ ʥʠʞʥʝʛʦ ʩʢʣʦʥʘ [6, 7] 

(ʨʠʩ. 2). 
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ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʳʧʥʦʡ ʛʨʫʥʪʦʚʦʡ ʧʣʦʪʠʥʳ, ʚ ʪʝʣʝ 

ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʩʢʨʳʪʘʷ ʟʦʥʘ ʧʦʚʳʰʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ: ʘ) ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ; ʙ) ʨʘʟ-

ʤʳʚ ʥʠʟʦʚʦʛʦ ʩʢʣʦʥʘ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʩʳʧʥʦʡ ʛʨʫʥʪʦʚʦʡ ʧʣʦʪʠ-

ʥʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʧʦʣʝʚʳʝ ʛʝʦʬʠʟʠ-

ʯʝʩʢʠʝ (ʛʝʦʨʘʜʘʨʥʳʝ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ) ʧʦʜ-

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʠ ʢʦʤʧʴʶ-

ʪʝʨʥʦʝ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʝʝ ʪʝʢʫʱʝʛʦ ʠ 

ʧʨʦʛʥʦʟʥʦʛʦ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ, ʠʤʝʶʪ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ,  ʫʪʦʯʥʝʥʳ ʩʪʨʫʢ-

ʪʫʨʘ ʩʣʘʛʘʶʱʠʭ ʧʣʦʪʠʥʫ ʛʨʫʥʪʦʚ ʠ  ʧʘʨʘ-

ʤʝʪʨʳ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʦʮʝʥʝʥʘ ʩʪʝʧʝʥʴ ʠʭ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠ 

ʣʦʢʘʣʠʟʦʚʘʥʦ ʧʦʣʦʞʝʥʠʝ ʚ ʪʝʣʝ ʧʣʦʪʠʥʳ 

ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʠʣʴʪʨʫʶ-

ʱʠʭʩʷ ʚʦʜ. ʂʦʤʧʣʝʢʩʥʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠ-

ʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʚʳʷʚʣʝʥʳ ʠ ʣʦʢʘʣʠʟʦ-

ʚʘʥʳ  ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚ ʪʝ-

ʣʝ ʧʣʦʪʠʥʳ. ʂʦʤʧʴʶʪʝʨʥʳʤ 3D ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʦ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝ-

ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʣʦʪʠʥʳ ʠ ʚʳʷʚʣʝʥʳ ʪʝʥ-

ʜʝʥʮʠʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳ-

ʰʝʥʠʷ ʚʦʜʳ (ʧʘʚʦʜʢʦʚʳʝ ʚʦʜʳ) ʚ ʨʫʩʣʝ 

ʨʝʢʠ ʠ ʨʘʟʚʠʪʠʷ ʟʦʥʳ ʬʠʣʴʪʨʘʮʠʠ. ɺʳʰʝ-

ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʟʘʱʠʪʥʳʭ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠ-

ʦʥʥʳʭ ʤʝʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʣʦʪʠʥʳ. 
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Abstract. The article presents the results of complex studies of the bulk ground dam, including 

field geophysical (georadar and seismic) subsurface scans, and computer 3D simulation of its 

current and predicted hydrogeomechanical state. The complex geophysical field studies specify 

the structure of the soils that form the dam, the parameters of their physical and mechanical 

properties, the degree of their water saturation and the position in the dam body of the depres-

sion surface of the filtering waters, as well as the zones of increased filtration have been identi-

fied and localized. Computer 3D modeling examined the hydrogeomechanical state of the dam 

and revealed trends in its change due to the increase of water (flood waters) in the river and the 

development of the filtration zone. 

Keywords: bulk soil dam, comprehensive studies; georadar, seismic, computer simulation. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠ-

ʥʘʨʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʮʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʢʘʢ ʦʪʢʨʳʪʳʭ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʣʦʛʠʠ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʩʢʨʳʪʠʷ ʤʝʭʘʥʠʟʤʘ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʜ ʧʦʚʝʨʭʥʦ-

ʩʪʥʦʛʦ ʚʦʜʦʝʤʘ ʚ ʢʘʨʴʝʨ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʤʝʪʦʜʳ, ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ, ʤʝʪʦʜʦʣʦʛʠʷ 

 

ʇʨʦʠʟʦʰʝʜʰʠʝ ʨʘʟʨʫʰʝʥʠʷ ʜʘʤʙ/ʧʣʦʪʠʥ 

ʥʘ ʟʦʣʦʪʦʥʦʩʥʦʤ ʧʨʠʠʩʢʝ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ 

ʢʨʘʝ, ʘ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʳʝ ʠʥʮʠʜʝʥʪʳ ʠ 

ʢʨʫʧʥʳʝ ʘʚʘʨʠʠ  ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫ-

ʞʝʥʠʡ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ (ɹʨʫʤʘʜʠʥʴʶ, ɹʨʘ-

ʟʠʣʠʷ; ɸʡʢʘ, ɺʝʥʛʨʠʷ; ʀʥʜ, ʇʘʢʠʩʪʘʥ, ʠ ʜʨ.), 

ʧʨʠʚʝʜʰʠʝ ʢ ʛʠʙʝʣʠ ʣʶʜʝʡ ʠ ʦʛʨʦʤʥʳʤ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ, ʩʪʘʚʷʪ ʚʦ 

ʛʣʘʚʫ ʫʛʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʚʩʝ-

ʩʪʦʨʦʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʫ ʩʦʩʪʦʷ-

ʥʠʷ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ [1-5]. ʇʨʠ ʵʪʦʤ ʦʩ-

ʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʨʦʞʜʝʥʠʝ ʦʧʘʩʥʳʭ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʩʣʘʙʣʝʥ-

ʥʳʭ ʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʟʦʥʘʭ ʛʨʫʥʪʦʚ, ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʦ ʩʢʨʳʪʳʭ ʦʪ ʚʠʟʫʘʣʴʥʳʭ ʠ ʥʘʟʝʤ-

ʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ʇʨʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʨʘʥʥʝʡ 

ʩʪʘʜʠʠ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʚʩʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʦʦʨʫʞʝʥʠʝ ʚ ʮʝʣʦʤ, ʘ 

ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʥʠʤ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ [3, 6-8].  

ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥ-

ʮʝʧʮʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʢʦʤʧʣʝʢʩʠʨʫʶʱʝʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʢʘʢ ʦʪʢʨʳʪʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʦʧʝʨʘʪʠʚʥʦʝ ʚʳʷʚʣʝʥʠʝ 

ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʛʝʦʠʥʜʠʢʘʪʦʨʦʚ ʧʦʪʝʨʠ 

ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʠ ʩʥʠʞʝʥʠʷ ʥʘ-

ʜʝʞʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ ʚ ʮʝʣʦʤ [6, 9] (ʨʠʩ. 1). 

 ʂʆʄʇʃɽʂʉʀʈʆɺɸʅʀɽʄɽɾɼʀʉʎʀʇʃʀʅɸʈʅʓʍʄɽʊʆɼʆɺʄʆʅʀʊʆʈʀʅɻɸ

ʋ
ʈ

ʆ
ɺ

ʅ
ʀ

ʇ ʆ ɼ ʇ ʆ ɺ ɽ ʈ ʍ ʅ ʆ ʉ ʊ ʅ ʓ ʁ

ɻʝʦʨʘʜʘʨʥʦʝ

ʟʦʥʜʠʨʦʚʘʥʠʝ

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ

ʠʟʤʝʨʝʥʠʷ ʉʝʡʩʤʦʪʦʤʦʛʨʘʬʠʷ

ʂ ʆ ʄ ʇ ʔ ʖ ʊ ɽ ʈ ʅ ʓ ʁ

ɻʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʝ

ʤʦʜʝʣʠʨʦʚʘʥʠʝ2D ʠ3D ʤʦʜʝʣʠ
ʌʠʣʴʪʨʘʮʠʦʥʥʦʝ

ʤʦʜʝʣʠʨʦʚʘʥʠʝ

ʅ ɸ ɿ ɽ ʄ ʅ ʓ ʁ

ʈʘʜʘʨʥʦʝ

ʩʢʘʥʠʨʦʚʘʥʠʝ

ɻʝʦʜʝʟʠʯʝʩʢʠʝ

ʥʘʙʣʶʜʝʥʠʷ

ʃʘʟʝʨʥʦʝ

ʩʢʘʥʠʨʦʚʘʥʠʝ

ɺ ʆ ɿ ɼ ʋ ʐ ʅ ʓ ʁ

ʈʘʜʘʨʥʘʷʩʲʝʤʢʘʌʦʪʦʩʲʝʤʢʘ ʊʝʧʣʦʚʘʷʩʲʝʤʢʘ

ʉ ʇ ʋ ʊ ʅ ʀ ʂ ʆ ɺ ʓ ʁ

ʈʘʜʘʨʥʳʝʩʥʠʤʢʠGPS ʛʝʦʜʝʟʠʷ
ʆʧʪʠʯʝʩʢʘʷʠ

ʩʧʝʢʪʨʘʣʴʥʘʷʩʲʝʤʢʠ

 
ʈʠʩ. 1. ʂʦʥʮʝʧʮʠʷ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 
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ʄʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫ-

ʞʝʥʠʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʨʝʞʠʤʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ, ʩʦʦʪʥʝʩʝʥ-

ʥʳʭ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ: ʧʦʜʧʦʚʝʨʭʥʦ-

ʩʪʥʦʤ (ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ, ʧʴʝ-

ʟʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʩʢʚʘʞʠʥʥʳʝ ʨʝʛʠʩʪʨʘʮʠʠ, 

ʛʝʦʨʘʜʘʨʥʦʝ ʧʦʜʢʦʥʪʫʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, 

ʩʝʡʩʤʦʪʦʤʦʛʨʘʬʠʷ), ʥʘʟʝʤʥʦʤ (ʚʠʟʫʘʣʴ-

ʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʬʦʪʦʬʠʢʩʘʮʠʷ, ʛʝʦʜʝʟʠ-

ʯʝʩʢʠʝ ʩʲʝʤʢʠ ʠ ʠʟʤʝʨʝʥʠʷ, ʣʘʟʝʨʥʦʝ ʠ ʨʘ-

ʜʘʨʥʦʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ); ʚʦʟ-

ʜʫʰʥʦʤ (ʬʦʪʦ, ʪʝʧʣʦʚʘʷ ʠ ʨʘʜʘʨʥʘʷ ʘʵʨʦ-

ʬʦʪʦʩʲʝʤʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʇʃɸ); ʩʧʫʪ-

ʥʠʢʦʚʦʤ (GPS ʛʝʦʜʝʟʠʷ, ʦʧʪʠʯʝʩʢʠʝ, ʩʧʝʢ-

ʪʨʘʣʴʥʳʝ ʠ ʨʘʜʘʨʥʳʝ ʩʥʠʤʢʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ), ʢʦʤʧʴʶʪʝʨʥʦʤ (3D ʤʦʜʝʣʠ, 

ʛʝʦʤʝʭʘʥʠʯʝʩʢʦʝ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʜʝʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ, ʢʦʥʩʦʣʠʜʘʮʠʷ [10-11]). 

ʂʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪ ʤʫʣʴʪʠʤʘʩʰʪʘʙʥʦʩʪʠ: ʦʪ 

ʤʠʢʨʦʯʘʩʪʠʮ, ʟʝʨʝʥ, ʩʢʝʣʝʪʘ ʛʨʫʥʪʘ (ʤʠʣ-

ʣʠʤʝʪʨʦʚʳʡ ʫʨʦʚʝʥʴ) ʜʦ ʦʪʜʝʣʴʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ ʠ (ʤʝʪʨʳ ʠ ʢʠʣʦʤʝʪʨʳ) [11-12] 

(ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ʇʨʠʥʮʠʧ ʤʫʣʴʪʠʤʘʩʰʪʘʙʥʦʩʪʠ ʧʨʠ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʤʝʪʦ-

ʜʦʚ ʠ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ 

 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʢʦʤʧʣʝʢ-

ʩʠʨʦʚʘʥʠʶ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʤʝʪʦʜʦʚ 

ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʮʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʘʧʨʦʙʠ-

ʨʦʚʘʥʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʠʜʨʦʪʝʭʥʠʯʝ-

ʩʢʠʤ ʩʦʦʨʫʞʝʥʠʷʤ ʦʩʥʦʚʥʳʭ ʛʦʨʥʦʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫ-

ʦʩʪʨʦʚʘ [12-14]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʠʨʦʚʘ-

ʥʠʷ ʜʘʥʥʳʭ ʛʝʦʨʘʜʘʨʥʳʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝ-

ʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʧʫʪʥʠʢʦ-

ʚʳʭ ʩʥʠʤʢʦʚ ʨʘʩʢʨʳʪ ʤʝʭʘʥʠʟʤ ʠʥʬʠʣʴʪ-

ʨʘʮʠʠ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʪʩʪʦʡʥʠʢʘ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʚʦʜ ʚ ʢʘʨʴʝʨ, ʨʝʘʣʠʟʫʶʱʠʡʩʷ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʪʝʣʝ ʦʛʨʘʞʜʘʶʱʝʡ ʥʘ-

ʩʳʧʥʦʡ ʜʘʤʙʳ ʪʨʸʭ ʣʠʥʟʦʦʙʨʘʟʥʳʭ ʟʦʥ ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ. 

ʅʘ ʦʜʥʦʤ ʠʟ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠʤʝʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʚʦʜʦʝʤ ï ʦʪʩʪʦʡʥʠʢ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʡ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʟʚʝ-

ʥʘ ʚ ʩʠʩʪʝʤʝ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ 

ʢʘʨʴʝʨʝ. ʆʙʲʝʤ ʦʪʢʘʯʠʚʘʝʤʦʡ ʚʦʜʳ ʠʟ 

ʢʘʨʴʝʨʘ ʚ ʦʪʩʪʦʡʥʠʢ (ʢʫʜʘ, ʧʦʤʠʤʦ ʢʘʨʴ-

ʝʨʥʦʛʦ ʚʦʜʦʦʪʣʠʚʘ, ʩʙʨʘʩʳʚʘʶʪʩʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʪʝʧʣʦʵʣʝʢʪʨʦ-

ʮʝʥʪʨʘʣʠ ʠ ʣʠʚʥʝʚʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʩ ʪʝʨ-

ʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʢʘʨʴʝ-

ʨʘ) ʜʦʩʪʠʛʘʝʪ ʜʦ 1,5-2,5 ʪʳʩ.ʤ
3
/ʯ. ʆʨʠʝʥʪʠ-
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ʨʦʚʦʯʥʳʡ ʦʙʲʝʤ ʫʪʝʯʢʠ ʚʦʜʳ ʠʟ ʦʪʩʪʦʡʥʠ-

ʢʘ ʚ ʢʘʨʴʝʨ ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ ʩʦʩʪʘʚʣʷʝʪ 

ʩʚʳʰʝ 1 ʪʳʩ.ʤ
3
/ʯ, ʧʨʠ ʵʪʦʤ ʜʝʡʩʪʚʫʶʱʘʷ 

ʩʠʩʪʝʤʘ ʚʦʜʦʧʦʥʠʞʘʶʱʠʭ ʩʢʚʘʞʠʥ ʧʝʨʝ-

ʭʚʘʪʳʚʘʝʪ ʜʦ 0,6 ʪʳʩ.ʤ
3
/ʯ. ʀʥʬʠʣʴʪʨʘʮʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʦʜ ʠʟ ʦʪʩʪʦʡʥʠʢʘ ʦʙʨʘʪʥʦ 

ʚ ʢʘʨʴʝʨ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʦʩʣʦʞʥʝʥʠʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʩ ʪʝʭʥʠʯʝ-

ʩʢʦʡ, ʪʘʢ ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʦʙʚʦʜʥʝʥʥʳʭ ʦʙʥʘʞʝʥʠʡ ʧʦʨʦʜʥʦʛʦ 

ʤʘʩʩʠʚʘ ʚ ʨʘʡʦʥʝ ʨʘʟʤʝʱʝʥʥʦʛʦ ʥʘ ɺʦʩ-

ʪʦʯʥʦʤ ʙʦʨʪʝ ʨʫʜʥʦ-ʜʨʦʙʠʣʴʥʦʛʦ ʢʦʥʚʝʡ-

ʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʠʟ ʦʪʩʪʦʡʥʠʢʘ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʚʦʜ ʚ ʦʩʥʦʚʥʦʡ ʢʘʨʴʝʨ ʧʨʦʚʝʜʝʥʦ 

ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩʣʦʞʥʦ-

ʩʪʨʫʢʪʫʨʥʦʡ ʦʛʨʘʞʜʘʶʱʝʡ ʥʘʩʳʧʥʦʡ ʜʘʤ-

ʙʳ ʠ ʘʢʚʘʪʦʨʠʠ ʦʪʩʪʦʡʥʠʢʘ. ɹʳʣʠ ʢʦʤ-

ʧʣʝʢʩʠʨʦʚʘʥʳ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ 

ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʨʘʜʘʨʥʦʛʦ ʟʦʥ-

ʜʠʨʦʚʘʥʠʷ, ʘʨʭʠʚʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʧʫʪʥʠ-

ʢʦʚʳʭ ʩʥʠʤʢʦʚ ʟʘ ʧʝʨʠʦʜ 2006-2019 ʛʛ., 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʫʥʪʦʚ, 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢ-

ʞʝ ʜʘʥʥʳʝ ʦ ʨʘʟʤʝʱʝʥʠʠ ʧʦʜʟʝʤʥʦ-

ʥʘʟʝʤʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʨʘʡ-

ʦʥʝ ʦʪʩʪʦʡʥʠʢʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʨʘʩʢʨʳʪ ʤʝʭʘʥʠʟʤ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠʟ 

ʦʪʩʪʦʡʥʠʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʦʜ ʚ ʦʩʥʦʚ-

ʥʦʡ ʢʘʨʴʝʨ, ʨʝʘʣʠʟʫʶʱʠʡʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʸʭ ʟʦʥ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʝ-

ʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝʣʝ ʦʛʨʘʞʜʘʶʱʝʡ ʥʘ-

ʩʳʧʥʦʡ ʜʘʤʙʳ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʜʚʫʭ ʟʦʥ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ ʩʝʚʝ-

ʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʦʪʩʪʦʡʥʠʢʘ ʠ 

ʯʝʪʳʨʝʭ ʟʦʥ ʚ ʪʝʣʝ ʚʦʩʪʦʯʥʦʡ ʠ ʟʘʧʘʜʥʦʡ 

ʜʘʤʙ, ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʧʦʜ ʥʘʨʫʰʝʥʥʳʤ ʩʣʦʝʤ ʜʦʥʥʳʭ ʠʣʠʩʪʳʭ ʠ 

ʪʝʭʥʦʛʝʥʥʳʭ (ʥʘʩʳʧʥʳʭ) ʛʨʫʥʪʦʚ ʥʘ ʛʨʘ-

ʥʠʮʝ ʠʭ ʢʦʥʪʘʢʪʘ ʩ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʛʣʫʙʠʥ-

ʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜ ʚ ʢʘʨʴʝʨ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʠʩ-

ʪʝʤʘʤ ʪʨʝʱʠʥ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʠ ʣʦʢʘʣʠʟʘʮʠʷ 

ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʟʚʦʣʠʣʠ 

ʦʙʦʩʥʦʚʘʪʴ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦ-

ʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʦʩʥʦʚʫ ʧʨʦʝʢʪʘ ʧʦ ʦʙʝʩ-

ʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʜʝʥʠʷ ʦʪʢʨʳʪʳʭ 

ʛʦʨʥʳʭ ʨʘʙʦʪ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʝʪʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠ-

ʪʦʨʠʥʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣ-

ʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦ-

ʚʘʪʴ ʩʣʝʜʫʶʱʝʝ. ʉʦʟʜʘʥʳ ʤʝʪʦʜʦʣʦʛʠʯʝ-

ʩʢʠʝ ʦʩʥʦʚʳ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʤʝʞʜʠʩ-

ʮʠʧʣʠʥʘʨʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʮʝʣʝʡ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʦ-

ʟʚʦʣʷʶʱʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧ ʤʫʣʴʪʠ-

ʤʘʩʰʪʘʙʥʦʩʪʠ: ʦʪ ʩʪʨʫʢʪʫʨʥʳʭ ʟʝʨʝʥ ʩʢʝ-

ʣʝʪʘ ʛʨʫʥʪʦʚ (ʤʠʣʣʠʤʝʪʨʳ) ʜʦ ʦʙʲʝʢʪʘ ʚ 

ʮʝʣʦʤ (ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ). ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʥʠʤʢʦʚ, ʛʝʦʨʘʜʘʨʥʳʭ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝ-

ʩʢʠʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʢʨʳʪ ʤʝ-

ʭʘʥʠʟʤ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʠʟ ʦʪʩʪʦʡʥʠʢʘ ʚ ʢʘʨʴʝʨ ʂʦʚʜʦʨʩʢʦʛʦ ɻʆʂʘ, 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʦʩʥʦʚʘʪʴ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʤʝ-

ʨʦʧʨʠʷʪʠʷ. ʄʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʤʝʪʦʜʦʚ ʨʝʘʣʠʟʦʚʘʥ 

ʥʘ ʦʩʥʦʚʥʳʭ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝ-

ʩʢʦʛʦ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʵʪʘʧʥʦʛʦ ʚʦʟʚʝʜʝʥʠʷ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ ʥʘʢʦʧʠʪʝʣʷ ʞʠʜ-

ʢʠʭ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʝʥʳ ʢʘʨʪʠʥʳ (ʮʚʝʪʦ-

ʚʳʝ ʧʘʣʠʪʨʳ), ʦʪʨʘʞʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʢʦʧʠʪʝʣʷ 

ʦʪʭʦʜʦʚ. ɺʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʦʙʱʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʪʝʥʜʝʥʮʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʵʪʘʧʥʳʤ ʥʘʨʘʱʠʚʘ-

ʥʠʝʤ ʜʘʤʙʳ. ɺʳʷʚʣʝʥʳ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʦʙʱʠʭ, ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʛʨʫʥʪʦʚ ʧʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʦʧʨʝʜʝʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʪʨʝʥʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʘʢʦʧʠʪʝʣʴ ʦʪʭʦʜʦʚ, ʦʛʨʘʞʜʘʶʱʘʷ ʜʘʤʙʘ, ʧʦ-

ʵʪʘʧʥʦʝ ʚʦʟʚʝʜʝʥʠʝ. 

 

ʅʘʢʦʧʠʪʝʣʠ ʞʠʜʢʠʭ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʦʪʭʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʚ ʦʩ-

ʥʦʚʥʦʤ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ 

ʬʘʙʨʠʢ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʩʦʟʜʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ ʚ ʦʚʨʘʛʘʭ ʠʣʠ ʢʦʪʣʦʚʠʥʘʭ 

ʨʝʢ [1]. ʇʨʠ ʵʪʦʤ, ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʝ [2], 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ  ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʩʧʦ-

ʩʦʙʫ ʚʦʟʚʝʜʝʥʠʷ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ: 

ï ʚ ʩʪʦʨʦʥʫ ʚʝʨʭʦʚʦʛʦ ʦʪʢʦʩʘ (upstream 

method); 

ï ʮʝʥʪʨʘʣʴʥʘʷ ʦʪʩʳʧʢʘ (central line); 

ï ʥʘʨʘʱʠʚʘʥʠʝ ʚ ʩʪʦʨʦʥʫ ʥʠʟʦʚʦʛʦ ʦʪ-

ʢʦʩʘ (down stream method). 

ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʥʘ ʭʚʦʩʪʦʭʨʘʥʠʣʠ-

ʱʘʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʈʌ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʥʘʨʘʱʠʚʘʥʠʝ ʦʛʨʘʞʜʘʶʱʠʭ ʜʘʤʙ ʚ 

ʩʪʦʨʦʥʫ ʚʝʨʭʦʚʦʛʦ ʦʪʢʦʩʘ, ʥʘʫʯʥʳʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦ-

ʛʦ ʩʦʩʪʦʷʥʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʧʨʠ ʧʦ-

ʵʪʘʧʥʦʤ ʚʦʟʚʝʜʝʥʠʠ (ʥʘʨʘʱʠʚʘʥʠʠ) ʦʛʨʘ-

ʞʜʘʶʱʝʡ ʜʘʤʙʳ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦ-

ʵʪʘʧʥʦʛʦ ʚʦʟʚʝʜʝʥʠʷ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ 

ʥʘʢʦʧʠʪʝʣʷ ʞʠʜʢʠʭ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʪʭʦʜʦʚ ʚʳʧʦʣʥʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʭʚʦʩʪʦʭʨʘ-

ʥʠʣʠʱʘ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ ʦʜʥʦʛʦ 

ʠʟ ʢʨʫʧʥʳʭ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʘʨʘʤʝʪʨʳ ʬʠ-

ʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʭʥʦʛʝʥʥʳʭ 

ʛʨʫʥʪʦʚ ʜʘʤʙ ʠ ʦʪʣʦʞʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʜʣʷ ʤʦʜʝʣʠ 

ʙʳʣʠ ʧʨʠʥʷʪʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʜʘʥ-

ʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʚ 2016-2018 ʛʛ. ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ [3-6]. 

ʆʮʝʥʢʘ ʨʝʪʨʦ, ʪʝʢʫʱʝʛʦ ʠ ʧʨʦʛʥʦʟʥʦʛʦ 

ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʛʨʘʞ-

ʜʘʶʱʝʡ ʜʘʤʙʳ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʝʝ ʥʠʟʦʚʦʛʦ 

ʦʪʢʦʩʘ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʭʚʦʩʪʦ-

ʭʨʘʥʠʣʠʱʘ ʚʳʧʦʣʥʝʥ ʩ ʫʯʝʪʦʤ ʥʘʨʘʱʠʚʘ-

ʥʠʷ ʜʘʤʙʳ ʦʪ ʧʠʦʥʝʨʥʦʡ ʜʦ ʧʨʦʝʢʪʥʦʡ ʦʪ-

ʤʝʪʢʠ ʛʨʝʙʥʷ + 133,5 ʤ, ʪʦ ʝʩʪʴ ʥʘ ʚʳʩʦʪʫ 

ʙʦʣʝʝ 30 ʤ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʂʦʤʧʴʶʪʝʨʥʘʷ 3D ʤʦʜʝʣʴ ʥʘʢʦʧʠʪʝʣʷ ʞʠʜʢʠʭ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

(ʧʦʵʪʘʧʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʜʘʤʙʳ) 

 

ʇʦʩʪʨʦʝʥʠʝ ʨʘʩʯʝʪʥʦʡ 3D ʤʦʜʝʣʠ ʚʳ-

ʧʦʣʥʷʣʦʩʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ: ʩʦʟʜʘʥʠʝ ʛʝʦʤʝʪʨʠʠ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ çʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʩ-

ʥʦʚʘʥʠʝ ï ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ ï ʦʛʨʘʞʜʘʶ-

ʱʘʷ ʜʘʤʙʘè, ʧʦʩʪʨʦʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʩʠʩ-

ʪʝʤʳ, ʟʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩ-

ʪʝʤʳ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ, 

ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ), 

ʟʘʜʘʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʥʘʛʨʫʟʦʢ, 

ʨʘʟʙʠʚʢʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʢʦ-

ʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ,  ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʦʚʳʭ 

ʨʘʩʯʝʪʦʚ. 

3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʧʨʦʚʝʜʝʥʠʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ [7]. ɺ ʨʘʩʯʝʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦ-

ʚʠʷ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʥʞʝ-

ʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘ-

ʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘ-

ʢʣʶʯʘʣʘʩʴ ʚ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪʠʥ (ʦʙʲʝʤ-

ʥʳʭ ʮʚʝʪʦʚʳʭ ʧʘʣʠʪʨ) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝ-

ʨʝʤʝʱʝʥʠʡ, ʥʘʧʨʷʞʝʥʠʡ, ʧʦʨʦʚʦʛʦ ʜʘʚʣʝ-

ʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʚ ʛʨʫʥʪʘʭ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʠ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʛʠʜʨʦʛʝʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ (ʥʘʢʦʧʠʪʝʣʷ ʞʠʜʢʠʭ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ). ɿʘ ʦʩʥʦʚʫ 

ʙʳʣ ʧʨʠʥʷʪ ʘʥʘʣʠʟ ʧʝʨʝʤʝʱʝʥʠʡ ʛʨʫʥʪʦʚ, 

ʦʪʨʘʞʘʶʱʠʡ ʚ ʮʝʣʦʤ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝ-

ʤʦʛʦ ʥʘʢʦʧʠʪʝʣʷ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʆʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʡ ʛʨʫʥʪʦʚ ʧʨʠ ʧʦʵʪʘʧʥʦʤ ʥʘʨʘʱʠʚʘʥʠʠ ʦʛʨʘʞ-

ʜʘʶʱʝʡ ʜʘʤʙʳ ʥʘʢʦʧʠʪʝʣʷ ʞʠʜʢʠʭ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 
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ʀʟ ʨʠʩʫʥʢʘ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʦʙʱʠʝ ʧʝʨʝ-

ʤʝʱʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʟ ʚʝʨʪʠ-

ʢʘʣʴʥʳʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʚʝʨʭʫ ʚʥʠʟ 

(ʦʪ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʠʟ)  ʚ ʧʨʝʜʝʣʘʭ 

ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʦʛʨʘʞʜʘʶ-

ʱʝʡ ʜʘʤʙʳ ʧʦʜʯʠʥʷʶʪʩʷ ʩ ʚʳʩʦʢʦʡ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʴʶ ʧʦʣʠʥʦʤʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ (ʜʣʷ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʫʩʣʦʚʠʡ), ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʚʳʨʘʞʝʥʠʝ ʠ ʣʠʥʠʷ ʪʨʝʥʜʘ ʢʦʪʦʨʦʛʦ ʦʪʦ-

ʙʨʘʞʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ  ʨʠʩʫʥʢʝ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ,  ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʳʝ ʚʢʨʝʩʪ (ʧʦʧʝʨʝʢ) ʠ ʚʜʦʣʴ ʦʛ-

ʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ, ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʠʟ-

ʤʝʥʝʥʠʷ ʧʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʦʛʨʘʞʜʘʶʱʝʡ 

ʜʘʤʙʳ ʧʦʜʯʠʥʷʶʪʩʷ ʩ ʚʳʩʦʢʦʡ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʴʶ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ (ʜʣʷ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʭ ʫʩʣʦʚʠʡ), ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘ-

ʞʝʥʠʝ ʠ ʣʠʥʠʷ ʪʨʝʥʜʘ ʢʦʪʦʨʦʛʦ ʦʪʦʙʨʘʞʝ-

ʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ  ʨʠʩʫʥʢʝ 2. 

ɿʘʢʣʶʯʝʥʠʝ. ɺʳʧʦʣʥʝʥʦ ʢʦʤʧʴʶʪʝʨ-

ʥʦʝ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ 3D 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʵʪʘʧʥʦʛʦ ʚʦʟʚʝʜʝʥʠʷ ʦʛ-

ʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ ʥʘʢʦʧʠʪʝʣʷ ʞʠʜʢʠʭ 

ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʧʨʠʤʝʨʝ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ 

ʢʨʫʧʥʦʛʦ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠ-

ʷʪʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ-

ʩʪʨʦʝʥʳ ʢʘʨʪʠʥʳ (ʮʚʝʪʦʚʳʝ ʧʘʣʠʪʨʳ) ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ, ʥʘʧʨʷʞʝʥʠʡ, 

ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʫʩ-

ʣʦʚʠʡ ʚ ʛʨʫʥʪʘʭ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʠ ʦʛʨʘ-

ʞʜʘʶʱʝʡ ʜʘʤʙʳ. ɺʳʷʚʣʝʥʳ ʦʙʱʠʝ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʥ-

ʪʦʚ ʧʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤ-

ʙʳ: ʦʙʱʠʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ  ʧʦʜʯʠʥʷʶʪʩʷ ʩ 

ʚʳʩʦʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʧʦʣʠʥʦʤʠʘʣʴʥʦ-

ʤʫ ʟʘʢʦʥʫ (ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʫʩʣʦʚʠʡ), ʘ 

ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʥʪʦʚ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ï ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ. ɼʣʷ ʚʳʷʚ-

ʣʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʧʨʝʜʝʣʝʥʳ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʠ ʣʠʥʠʠ ʪʨʝʥʜʦʚ. 
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3D SIMULATION OF STE P-BY-STEP ERECTION OF CONTAINMENT DAM OF 

LIQUID MINING WASTES  ACCUMULATOR  

 

N.A. Kalashnik, Researcher 

Mining Institute Kola Science Center RAS 

(Russia, Apatity) 

 

Abstract. The results of computer multivariate parametric 3D simulation of step-by-step erec-

tion of liquid mining wastes accumulator enclosing dam are presented. Based on the results of 

the calculations, pictures (color palettes) were obtained, reflecting changes in the 

hydrogeomechanical state of the waste accumulator. A comprehensive analysis of simulation 

results was carried out, aimed at identifying general dependencies and trends caused by the 

step-by-step expansion of the dam. Common regularities of change of general, vertical and hori-

zontal movements of soils during building-up of the enclosing dam, for which mathematical ex-

pressions and graphical trends are defined, have been revealed. 

Keywords: 3D simulation, waste storage, enclosing dam, phased erection. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʣʘʛʦ-

ʫʩʪʨʦʡʩʪʚʘ ʥʘʙʝʨʝʞʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʭ, ʢʘʢ ʥʦʚʳʭ ʪʦʯʝʢ ʧʨʠʪʷʞʝʥʠʷ ʥʘ ʢʘʨʪʝ ʛʦ-

ʨʦʜʝ. ʆʧʠʩʳʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʫʚʝʣʠʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʛʦʨʦʜʩʢʦʡ ʘʢʚʘʪʦʨʠ-

ʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʥʘʙʝʨʝʞʥʳʭ, ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʪʨʘʥʟʠʪʘ, ʥʦ ʠ ʨʘʩʢʨʳʚʘʷ ʠʭ 

ʧʦʪʝʥʮʠʘʣ ʢʘʢ ʨʝʢʨʝʘʮʠʦʥʥʳʭ, ʢʫʣʴʪʫʨʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʠʣʠ ʜʦʩʫʛʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʊʘʢʞʝ ʦʪʤʝʯʝʥʳ ʢʣʶʯʝʚʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ, ʜʦʩʪʠʛʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝ-

ʥʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʥʘʙʝʨʝʞʥʳʭ ʥʘ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʝʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʥʘʙʝʨʝʞʥʦʡ ʨʝʢʠ ʆʭʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʥʘʙʝʨʝʞʥʘʷ, ʤʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʤʘ-

ʣʳʝ ʨʝʢʠ, ʩʧʫʩʢ ʢ ʚʦʜʝ. 

 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʠʥʪʝʨʝʩ ʢ ʧʦʚʳʰʝʥʠʶ 

ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʛʦʨʦʞʘʥ 

ʨʘʩʪʝʪ. ʂʨʫʧʥʳʝ ʨʝʢʠ ʚ ʨʘʤʢʘʭ ʛʦʨʦʜʘ ʚʳ-

ʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʥʝʢʦʡ ʦʩʠ-ʘʨʪʝʨʠʠ, ʢ ʢʦʪʦ-

ʨʦʡ ʝʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤ ʜʦʩʪʫʧ ʩ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʩʪ. ɺ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴ-

ʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩ ʵʢʦʣʦʛʠʝʡ ʮʝʥʥʦʩʪʴ ʠ 

ʟʥʘʯʠʤʦʩʪʴ ʚʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʯʝʣʦʚʝʢʫ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʦʯʝʚʠʜʥʦʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʢʠʣʦʤʝʪ-

ʨʳ ʤʦʥʦʣʠʪʥʳʭ ʥʘʙʝʨʝʞʥʳʭ, ʣʠʰʘʶʱʠʭ 

ʜʦʩʪʫʧʘ ʢ ʚʦʜʝ, ʩʪʠʨʘʶʱʠʭ ʞʠʚʦʧʠʩʥʳʝ 

ʟʝʣʝʥʳʝ ʧʝʡʟʘʞʠ ʠ ʧʨʠ ʵʪʦʤ ʥʝ ʧʨʝʜʣʘ-

ʛʘʶʱʠʭ ʥʘ ʥʠʭ ʥʠʢʘʢʦʛʦ ʩʮʝʥʘʨʠʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ, ʢʨʦʤʝ ʪʨʘʥʟʠʪʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ 

ʫʩʪʨʦʡʩʪʚʫ ʥʘʙʝʨʝʞʥʳʭ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ, 

ʣʠʰʴ ʦʙʨʘʪʠʚ ʚʥʠʤʘʥʠʝ ʛʦʨʦʞʘʥ ʥʘ ʪʦ, ʢʘ-

ʢʦʡ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʩʮʝʥʘʨʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ 

ʩʝʙʷ ʪʝʨʨʠʪʦʨʠʠ ʥʘʙʝʨʝʞʥʳʭ. ɺ ʵʪʦʡ ʜʝ-

ʤʦʥʩʪʨʘʮʠʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʘʚʠʣʴʥʘʷ ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʘʙʝʨʝʞʥʳʭ ʠ 

ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʠ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ. 

ɼʘʚʥʦ ʩʪʦʠʪ ʫʩʚʦʠʪʴ, ʯʪʦ ʚʦʜʘ ï ʠʩʪʦʯ-

ʥʠʢ ʞʠʟʥʠ, ʘ ʥʝ ʤʝʩʪʦ, ʢʫʜʘ ʢʨʫʧʥʳʝ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʩʣʠʚʘʶʪ ʤʫʩʦʨ, ʢʘʢ ʧʨʠʚʳʢʣʠ ʚʠ-

ʜʝʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ [1]. 

ɼʘ, ʩʣʦʞʥʦ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʩʨʝʜʩʪʚʘʤ ʠʥʞʝʥʝʨʠʠ, 

ʛʨʘʤʦʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨ-

ʨʠʪʦʨʠʡ ʠ ʫʩʪʨʦʡʩʪʚʫ ʥʘ ʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, ʤʦʞʥʦ ʜʦ-

ʙʠʪʴʩʷ ʪʦʛʦ, ʯʪʦ ʛʦʨʦʞʘʥʝ ʩʘʤʠ ʥʘʯʥʫʪ 

ʧʦʜʪʷʛʠʚʘʪʴʩʷ ʢ ʵʪʦʤʫ çʠʩʪʦʯʥʠʢʫè, ʯʪʦ 

ʩʜʝʣʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʥʪʘʢʪʥʳʭ ʥʘʙʝ-

ʨʝʞʥʳʭ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʨʝʘʣʴʥʳʤ [2, 

3]. 

ʊʘʢ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʠʥʜʫʩʪ-

ʨʠʘʣʠʟʘʮʠʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʛʦʨʦʜʩʢʠʭ ʨʘʡ-

ʦʥʦʚ ʦʢʘʟʘʣʠʩʴ çʦʪʨʝʟʘʥʥʳʤʠè ʦʪ ʚʦʜʳ 

ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʧʦʨʪʦʚʳʤʠ 

ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʦʡ, ʧʦʪʝʨʷʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ 

ʧʨʠʤʳʢʘʶʱʠʤʠ ʢ ʥʠʤ ʨʝʢʘʤʠ. ʄʝʩʪʥʦ-

ʩʪʴʶ, ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʡ çʦʪʨʝ-

ʟʘʥʥʦʩʪʴè ʣʶʜʝʡ ʦʪ ʚʦʜʳ, ʷʚʣʷʝʪʩʷ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʡ ʦʢʨʫʛ çʆʭʪʘè ʚ ʂʨʘʩʥʦʛʚʘʨ-

ʜʝʡʩʢʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʩ 

ʧʨʦʪʝʢʘʶʱʝʡ ʪʘʤ ʦʜʥʦʠʤʝʥʥʦʡ ʨʝʢʦʡ ʆʭ-

ʪʘ. ʈʘʥʥʝʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʭʦʜʠʣʠʩʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʆʭʪʠʥʩʢʠʝ ʩʣʦʙʦʜʳè ʠ ʚʤʝ-

ʩʪʝ ʩ ʥʠʤʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʢʨʫʧʥʳʝ ʩʫʜʦ-

ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉ ʥʘʯʘʣʘ 40-ʭ 

ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʵʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʪ-

ʨʘʪʠʣʠ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʨʘʡʦʥ ʧʦʩʪʝ-

ʧʝʥʥʦ ʥʘʯʘʣ ʟʘʩʪʨʘʠʚʘʪʴʩʷ ʞʠʣʳʤʠ ʤʘʩʩʠ-

ʚʘʤʠ, ʥʦ ʜʦʩʪʫʧ ʛʦʨʦʞʘʥʘʤ ʠ ʤʝʩʪʥʳʤ ʞʠ-

ʪʝʣʷʤ ʢ ʚʦʜʝ ʪʘʢ ʠ ʥʝ ʚʝʨʥʫʣʠ, ʧʦʵʪʦʤʫ 

ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʘʢʪʥʳʭ ʥʘʙʝʨʝʞʥʳʭ ʥʘ 

ʨʝʢʝ ʆʭʪʘ ʚʦʩʪʨʝʙʦʚʘʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦ.  
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ʂʦʥʪʘʢʪʥʘʷ ʥʘʙʝʨʝʞʥʘʷ ï ʵʪʦ ʪʦʪ ʪʠʧ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʙʝʨʝʞʥʦʡ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʦʥ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʯʝʣʦʚʝʢʘ ʢ ʚʦʜʝ. 

ɹʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʥʘʙʝʨʝʞʥʳʤ, ʦʞʠʚʣʝʥ-

ʥʳʝ ʛʦʨʦʜʩʢʠʝ ʨʘʡʦʥʳ ʙʫʜʫʪ ʚʥʦʚʴ ʩʦʧʨʠ-

ʢʘʩʘʪʴʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʛʦʨʦʜʩʢʦʡ 

ʘʢʚʘʪʦʨʠʝʡ. ɺʟʛʣʷʥʫʚ ʥʘ ʤʠʨʦʚʦʡ ʦʧʳʪ, 

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʦʪʣʠʯʥʳʝ ʧʨʠʤʝʨʳ ʧʦ-

ʜʦʙʥʳʭ ʥʘʙʝʨʝʞʥʳʭ. ʇʦʨʪʦʚʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʍʘʬʝʥʩʠʪʠ ʚ ʛʦʨʦʜʝ ɻʘʤʙʫʨʛ, ɻʝʨʤʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʜʚʝʨʛʣʘʩʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʠ 

ʪʝʧʝʨʴ ʛʦʨʦʞʘʥʝ ʠ ʪʫʨʠʩʪʳ ʤʦʛʫʪ ʫʩʪʨʘʠ-

ʚʘʪʴ ʧʠʢʥʠʢʠ, ʩʣʫʰʘʪʴ ʤʫʟʳʢʫ, ʠʛʨʘʪʴ ʚ 

ʠʛʨʳ, ʧʠʪʴ ʢʦʬʝ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, ʯʫʪʴ ʣʠ 

ʥʝ ʥʘ ʩʘʤʦʡ ʨʝʢʝ ʕʣʴʙʝ, ʥʘʙʣʶʜʘʷ ʟʘ ʪʝʤ, 

ʢʘʢ ʚʦʢʨʫʛ ʢʠʧʠʪ ʜʝʣʦʚʘʷ ʞʠʟʥʴ [4]. ʇʦ-

ʭʦʞʠʝ ʫʜʘʯʥʳʝ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʚ 

ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʪʘʢʠʭ ʢʘʢ ʊʦʨʦʥ-

ʪʦ, ʆʩʣʦ, ɹʘʨʩʝʣʦʥʘ ʠ ʜʨ. 

ʇʨʦʙʣʝʤʫ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʥʦʡ ʩʨʝʜʳ 

ʢ ʛʦʨʦʜʩʢʦʤʫ ʞʠʪʝʣʶ ʤʦʞʝʪ ʨʘʟʨʝʰʠʪʴ 

ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʙʝʨʝʞʥʳʭ, ʦʪ-

ʜʝʣʴʥʳʝ ʩʧʦʩʦʙʳ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʚʥʠʤʘ-

ʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʦʮʝʥʠʚ ʠʭ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʠ ʧʦʪʝʥʮʠʘʣ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʤʥʦʛʠʝ ʩʧʦʩʦʙʳ 

ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʘʢʪʥʳʭ ʥʘʙʝʨʝʞʥʳʭ ʫʞʝ 

ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʠʨʝ ʠ ʜʦʢʘʟʳʚʘ-

ʶʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥ-

ʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʨʘʟ-

ʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʙʦʣʴ-

ʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʛʦʨʦʜ-

ʩʢʦʡ ʘʢʚʘʪʦʨʠʝʡ, ʢʘʢ ʥʘʧʨʷʤʫʶ, ʪʘʢ ʠ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ. 

ï ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦ ʚʦʜʝ 

ʊʘʢʦʡ ʘʩʧʝʢʪ, ʢʘʢ ʨʘʟʚʠʪʠʝ ʚʦʜʥʦʡ ʛʦ-

ʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʦʞʝʪ ʜʘʪʴ 

ʩʠʣʴʥʳʡ ʪʦʣʯʦʢ ʚ ʩʪʦʨʦʥʫ ʨʘʟʚʠʪʠʷ ʟʦʥ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʠʤʳʢʘʥʠʷ ʩʫʰʠ ʢ 

ʚʦʜʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫ-

ʣʷʨʥʦʡ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʧʣʳʡ ʩʝʟʦʥ, ʵʢʩʢʫʨ-

ʩʠʦʥʥʦ-ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ. ɽʛʦ ʪʘʢʞʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʨʝ-

ʛʫʣʷʨʥʳʭ ʨʝʡʩʦʚʳʭ ʤʘʨʰʨʫʪʦʚ ʤʝʞʜʫ ʦʪ-

ʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʛʦʨʦʜʘ ʠ ʝʛʦ ʦʩʪʨʦʚʘʤʠ. 

ʍʦʨʦʰʠʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʂʦʧʝʥʛʘʛʝʥ, 

ʛʜʝ ʚʦʜʥʳʝ ʘʚʪʦʙʫʩʳ ʧʦʣʴʟʫʶʪʩʷ ʦʛʨʦʤ-

ʥʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ 

ʪʫʨʠʩʪʦʚ, ʘ ʛʦʩʫʜʘʨʩʪʚʦ ʠʥʚʝʩʪʠʨʫʝʪ 

ʙʦʣʴʰʠʝ ʩʨʝʜʩʪʚʘ ʚ ʝʛʦ ʨʘʟʚʠʪʠʝ ʠ ʧʦʧʫ-

ʣʷʨʠʟʘʮʠʶ [5]. ʅʦʚʳʡ ʚʠʜ ʛʦʨʦʜʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʧʦʟʚʦʣʠʪ ʯʘʩʪʠʯʥʦ ʨʘʟʛʨʫʟʠʪʴ 

ʛʦʨʦʜʩʢʠʝ ʤʘʛʠʩʪʨʘʣʠ ʠ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʨʭʠʪʝʢʪʦʨʘʤ ʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤ ʜʝʣʝʛʠ-

ʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʧʫʩʢʠ ʢ ʚʦʜʝ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ. 

ï ʉʧʫʩʢ ʢ ʚʦʜʝ 

ɼʘʥʥʳʡ ʪʠʧ ʦʙʲʝʢʪʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯ-

ʥʦ ʙʦʣʴʰʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ, ʝʩʣʠ ʥʝ ʧʳ-

ʪʘʪʴʩʷ ʫʤʝʩʪʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ 

ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ. ʉʧʫʩʢ ʢ ʚʦʜʝ ʤʦʞʝʪ 

ʙʳʪʴ, ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʤ, ʪʘʢ ʠ ʚʳʩʪʫʧʘʪʴ ʚ 

ʨʦʣʠ ʘʤʬʠʪʝʘʪʨʘ, ʩ ʤʝʩʪʘʤʠ ʦʪʜʳʭʘ ʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʤ ʦʟʝʣʝʥʝʥʠʝʤ; ʦʩʪʘʥʦʚʢʠ 

ʨʝʛʫʣʷʨʥʦʛʦ/ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ; ʯʘʩʪʥʦʛʦ/ʦʙʱʝʛʦʨʦʜʩʢʦʛʦ 

ʧʨʠʯʘʣʘ ʠʣʠ ʣʦʜʦʯʥʦʡ ʩʪʘʥʮʠʠ; ʚʩʪʨʦʝʥ-

ʥʦʛʦ ʧʦʜʟʝʤʥʦʛʦ ʧʘʚʠʣʴʦʥʘ ʩ ʚʳʭʦʜʦʤ ʢ 

ʚʦʜʝ ʠ ʜʨ. ʅʘʧʨʠʤʝʨ, ʩʧʫʩʢ, ʩʦʚʤʝʱʝʥʥʳʡ 

ʩ ʘʤʬʠʪʝʘʪʨʦʤ, ʷʚʣʷʝʪʩʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʦʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʦʩʥʘʱʝʥʘ ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʦʪʜʳʭʘ ʠ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʢʫʣʴʪʫʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʣʠ ʨʘʟʣʠʯʥʳʭ 

ʚʳʩʪʫʧʣʝʥʠʡ.  

ï ʇʦʥʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ɺ ʤʝʩʪʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʴʶ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʚʦʜʝ ʥʘ ʧʦʤʦʱʴ 

ʤʦʛʫʪ ʧʨʠʡʪʠ ʨʘʟʣʠʯʥʳʝ ʧʦʥʪʦʥʳ, ʢʦʪʦ-

ʨʳʝ ʜʘʞʝ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʫʩʧʝʣʠ ʜʦʢʘ-

ʟʘʪʴ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥ-

ʥʦʩʪʴ ʫ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. ʅʘ ʦʩʪʨʦʚʝ ʅʦ-

ʚʘʷ ɻʦʣʣʘʥʜʠʷ ʣʝʪʦʤ ʦʪʢʨʳʣʠ ʧʣʷʞ. ʅʝ-

ʙʦʣʴʰʘʷ ʟʦʥʘ ʩ ʥʘʩʪʦʷʱʠʤ ʧʝʩʦʯʢʦʤ ʠ ʣʝ-

ʞʘʢʘʤʠ ʨʘʟʤʝʩʪʠʣʘʩʴ ʥʘ ʧʦʥʪʦʥʝ ʧʦʩʨʝʜʠ 

ʚʦʜʳ. ʂʫʧʘʪʴʩʷ ʪʘʤ, ʢʦʥʝʯʥʦ, ʟʘʧʨʝʱʝʥʦ. 

ʅʦ ʘʪʤʦʩʬʝʨʘ ʢʫʨʦʨʪʘ ʛʘʨʘʥʪʠʨʦʚʘʥʘ. 

ʐʝʟʣʦʥʛʠ ʧʦʣʴʟʦʚʘʣʠʩʴ ʦʛʨʦʤʥʦʡ ʧʦʧʫ-

ʣʷʨʥʦʩʪʴʶ ʫ ʛʦʨʦʞʘʥ, ʠ ʜʘʞʝ ʚ ʨʘʙʦʯʠʡ 

ʚʪʦʨʥʠʢ ʪʘʤ ʙʳʣʦ ʤʥʦʛʦʣʶʜʥʦ [6]. ʇʦʤʠ-

ʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʜʣʷ ʨʘʟʣʠʯ-

ʥʳʭ çʩʫʭʦʧʫʪʥʳʭè ʬʫʥʢʮʠʡ, ʧʦʥʪʦʥʳ ʤʦ-

ʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʮʝʣʳʝ ʦʪʢʨʳʪʳʝ ʙʘʩ-

ʩʝʡʥʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʨʠʚʥʝʩʪʠ ʚ ʛʦ-

ʨʦʜ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʡ ʬʦʨʤʘʪ ʜʦʩʫʛʘ ʠ 

ʧʦʜʥʷʪʴ ʧʣʘʥʢʫ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʠʭ ʧʣʷ-

ʞʝʡ. ʇʨʝʢʨʘʩʥʳʡ ʧʨʠʤʝʨ ʦʪʢʨʳʪʦʛʦ ʛʦ-

ʨʦʜʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʦʝʢʪ Sßrenga Sjßbad 

ʦʪ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʙʶʨʦ LPO arkitekter [7]. 

ɹʦʣʴʰʦʡ ʜʝʨʝʚʷʥʥʳʡ ʧʠʨʩ ʩ ʧʣʷʞʝʤ, 50-

ʤʝʪʨʦʚʳʤ ʤʦʨʩʢʠʤ ʙʘʩʩʝʡʥʦʤ, ʧʦʟʚʦʣʷʶ-

ʱʠʤ ʧʨʦʚʦʜʠʪʴ ʪʨʝʥʠʨʦʚʢʠ ʠ ʩʦʨʝʚʥʦʚʘ-
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ʥʠʷ, ʩʤʦʪʨʦʚʦʡ ʙʘʰʥʝʡ, ʘʤʬʠʪʝʘʪʨʘʤʠ, 

ʤʝʩʪʘʤʠ ʜʣʷ ʩʠʜʝʥʠʷ, ʜʫʰʝʤ ʠ ʧʨʝʢʨʘʩ-

ʥʳʤ ʚʠʜʦʤ. 

ï ʀʩʪʦʨʠʯʝʩʢʠʝ ʥʘʙʝʨʝʞʥʳʝ 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʛʦ-

ʨʦʜʝ ʛʨʘʥʠʪʥʳʝ ʥʘʙʝʨʝʞʥʳʝ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʯʘʩʪʠʯʥʦ ʨʝʦʨʛʘʥʠʟʦʚʘʥʳ ʠ ʦʩʥʘʱʝ-

ʥʳ ʨʘʟʣʠʯʥʳʤʠ ʧʣʘʚʘʶʱʠʤʠ ʤʦʜʫʣʴʥʳʤʠ 

ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʯʪʦʙʳ ʚʠʜ ʥʘ ʧʨʝʢʨʘʩʥʳʡ 

ʠʩʪʦʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʛʦʨʦʜʘ ʩ ʚʦʜʳ ʩʪʘʣ 

ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʛʦʨʦʞʘʥ ʥʝ ʪʦʣʴʢʦ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʧʨʦʛʫʣʦʢ ʥʘ ʢʘʪʝʨʘʭ, ʥʦ ʠ ʚ ʣʶʙʦʝ 

ʫʜʦʙʥʦʝ ʚʨʝʤʷ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʩ 2011 ʛʦʜʘ, 

ʙʣʘʛʦʜʘʨʷ ʧʦʷʚʠʚʰʝʡʩʷ ʜʘʤʙʝ, ʟʘʱʠʱʘʶ-

ʱʝʡ ʦʪ ʥʘʚʦʜʥʝʥʠʡ, ʛʦʨʦʜʩʢʠʝ ʘʨʭʠʪʝʢʪʦ-

ʨʳ ʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʤʦʛʫʪ ʩʚʦʙʦʜʥʝʝ 

ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʚ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʝʰʝʥʠʷ 

ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʡ ʥʘʙʝʨʝʞ-

ʥʳʭ [8]. 

ï ʅʝ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʝ ʥʘʙʝʨʝʞʥʳʝ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʨʝʢ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʘʷ ʨʝʢʘ ʆʭʪʘ, ʠ 

ʯʘʱʝ ʚʩʝʛʦ ʠʭ ʧʨʠʙʨʝʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʙʣʘʛʦʫʩʪʨʦʝʥʳ ʠʣʠ ʥʝ ʙʣʘ-

ʛʦʫʩʪʨʦʝʥʳ ʚʦʚʩʝ ʠ ʪʘʢ ʢʘʢ ʥʝʙʦʣʴʰʠʝ ʨʝ-

ʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʫʜʦʭʦʜʥʳʤʠ, ʪʦ ʛʨʘʤʦʪ-

ʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʙʝʨʝʞʥʳʭ ʠ ʠʭ ʙʣʘʛʦ-

ʫʩʪʨʦʡʩʪʚʦ, ʧʦʩʣʫʞʘʪ ʦʪʣʠʯʥʳʤ ʧʦʚʦʜʦʤ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʝʝ ʩʤʝʣʳʭ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ ʩ ʫʯʸʪʦʤ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ. 

ʀʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦʣʠʪ ʩʪʘʪʴ ʪʝʨʨʠʪʦʨʠʷʤ 

ʚʦʟʣʝ ʤʘʣʳʭ ʨʝʢ ʥʦʚʳʤʠ ʣʦʢʘʣʴʥʳʤʠ ʮʝʥ-

ʪʨʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʜʣʷ ʤʝʩʪʥʳʭ ʞʠʪʝ-

ʣʝʡ [9, 10].  

ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʘʤ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʢʦʥʪʘʢʪʥʳʭ ʥʘʙʝʨʝʞʥʳʭ ʤʦʞʥʦ ʦʪʥʝ-

ʩʪʠ ʤʥʦʛʠʝ ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ ʪʘʢ ʠʣʠ 

ʠʥʘʯʝ ʚʣʠʷʶʪ ʥʘ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʞʠʪʝʣʷ ʤʝʛʘʧʦʣʠʩʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʝʩʦʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʝ ʥʘʙʝʨʝʞʥʳʭ, ʚ ʧʦʩʣʝʜʩʪʚʠʠ, ʥʦ-

ʚʳʝ ʧʣʦʱʘʜʠ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʘʩʪ ʦʛʨʦʤ-

ʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʂʦʥʪʘʢʪ-

ʥʳʝ ʥʘʙʝʨʝʞʥʳʝ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʨʘʟʣʠʯʥʳʝ ʢʠʦʩʢʠ, ʢʦʬʝʡʥʠ, ʪʦʯʢʠ ʦʙʱʝ-

ʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʦʢʘʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ʠ ʜʨʫʛʦʝ. ʈʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʦʛʦ ʚʦʜ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʪʘʢʞʝ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʧʦ-

ʪʝʥʮʠʘʣ ʦʢʫʧʘʝʤʦʩʪʠ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʪʫ-

ʨʠʟʤʘ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʣʴ-

ʟʦʚʘʥʠʷ ʛʦʨʦʞʘʥʘʤʠ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʚʝʜʝʥʦ ʤʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʤ, ʢʘʢ ʧʦʣʦ-

ʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ 

ʧʝʡʟʘʞʠ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɺ ʢʥʠʛʝ 

çɹʣʠʞʝ ʢ ʚʦʜʝè ʋʦʣʣʠʩʘ ʅʠʢʦʣʩʘ ʧʨʠʚʦ-

ʜʠʪʩʷ ʨʷʜ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʛʣʷʜ-

ʥʦ ʜʦʢʘʟʳʚʘʶʱʠʭ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ 

ʙʣʠʟʦʩʪʴ ʠ ʜʦʩʪʫʧ ʢ ʚʦʜʝ, ʦʢʘʟʳʚʘʶʪ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʚʦʩʧʨʠʷʪʠʝ ʯʝʣʦʚʝʢʘ, ʩʥʠʞʘʶʪ ʩʪʨʝʩʩ, ʧʦ-

ʥʠʞʘʶʪ ʪʨʝʚʦʞʥʦʩʪʴ, ʫʣʫʯʰʘʶʪ ʥʘʩʪʨʦʝ-

ʥʠʝ ʠ ʦʙʱʝʝ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷ-

ʥʠʝ [11]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʜʦʩʫʛ 

ɻʦʚʦʨʠʪʴ ʦ ʧʦʚʳʰʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʮʝʥʘʨʠʝʚ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʫʛʘ ʥʝ ʧʨʠʭʦ-

ʜʠʪʩʷ. ɼʘʥʥʳʡ ʪʠʧ ʥʘʙʝʨʝʞʥʦʡ ʩʧʦʩʦʙʝʥ 

ʧʨʠʚʥʝʩʪʠ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʘʢ-

ʪʠʚʥʦʩʪʠ ʥʘʯʠʥʘʷ ʩ ʧʠʢʥʠʢʦʚ ʚʦʟʣʝ ʚʦʜʳ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʨʘʠʚʘʪʴ ʢʦʪʦʨʳʝ ʛʦʨʦʞʘ-

ʥʝ ʩʝʡʯʘʩ ʣʠʰʝʥʳ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ 

ʫʜʦʙʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʩʪ, ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʧʣʘʚʘʥʠʝʤ ʚ ʦʪʢʨʳʪʳʭ ʛʦʨʦʜʩʢʠʭ ʙʘʩʩʝʡ-

ʥʘʭ (ʣʝʪʦʤ) ʠʣʠ ʢʘʪʘʥʠʝʤ ʥʘ ʢʦʥʴʢʘʭ ʧʦ-

ʩʨʝʜʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʛʦʨʦʜʘ (ʟʠ-

ʤʦʡ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʪʝʨʨʠʪʦʨʠʡ ʥʘʙʝʨʝʞʥʳʭ ʠ ʩʜʝʣʘʚ ʘʢʮʝʥʪ 

ʥʘ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʯʝʣʦʚʝʢʘ ʩ ʚʦʜʦʡ, 

ʤʳ ʧʦʣʫʯʘʝʤ ʤʥʦʞʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʘʩʧʝʢʪʦʚ ʩʨʘʟʫ ʠ ʜʘʞʝ ʟʘʜʘʝʤ ʥʝʢʠʡ ʚʝʢʪʦʨ 

ʨʘʟʚʠʪʠʷ ʜʣʷ ʮʝʣʦʡ ʦʪʨʘʩʣʠ. ɺ ʪʝʧʣʦʝ ʚʨʝ-

ʤ ̫ʛʦʜʘ, ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʦʤʫ ʚʦʜʥʦʤʫ ʩʦ-

ʦʙʱʝʥʠʶ ʚ ʛʦʨʦʜʝ, ʫʤʝʥʴʰʠʪʩʷ ʥʘʛʨʫʟʢʘ 

ʥʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʝʪʴ ʫʣʠʮ ʠ 

ʧʦʷʚʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʧʦ ʛʦʨʦʜʫ, ʦʪʯʘʩʪʠ ʩʦʚʤʝʱʝʥʥʳʡ ʩ 

çʚʦʜʥʦʡ ʧʨʦʛʫʣʢʦʡ ʧʦ ʨʝʢʘʤ ʠ ʢʘʥʘʣʘʤè, 

ʢʦʪʦʨʫʶ ʪʘʢ ʣʶʙʷʪ ʪʫʨʠʩʪʳ ʠ ʤʝʩʪʥʳʝ ʞʠ-

ʪʝʣʠ. 

ɺ ʩʣʫʯʘʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʢʦʥʪʘʢʪʥʦʡ ʥʘ-

ʙʝʨʝʞʥʦʡ ʥʘ ʨʝʢʝ ʆʭʪʘ, ʤʳ ʧʦʣʫʯʘʝʤ ʩʦ-

ʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʣʦʢʘʣʴʥʳʡ ʮʝʥʪʨ ʧʨʠʪʷ-

ʞʝʥʠʷ ʜʣʷ ʞʠʪʝʣʝʡ ʥʦʚʳʭ ʤʠʢʨʦʨʘʡʦʥʦʚ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʫʶ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʫʶ ʩʚʷʟʴ ʧʦ ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʦʤʫ 



118 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol.12-2 (39), 2019 

ʨʘʡʦʥʫ ʠ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʩʮʝʥʘʨʠʝʚ ʜʦ-

ʩʫʛʘ. 

ʈʘʟʥʦʦʙʨʘʟʥʳʡ ʩʮʝʥʘʨʠʡ ʧʨʦʚʝʜʝʥʠʷ 

ʜʦʩʫʛʘ ʚ ʛʦʨʦʜʝ, ʘ ʪʘʢʞʝ ʝʛʦ ʬʦʨʤʳ ʠ ʚʠ-

ʜʳ, ʫʜʦʚʣʝʪʚʦʨʷʪ ʥʫʞʜʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ʆʪ ʪʠʭʦʛʦ ʦʪ-

ʜʳʭʘ ʥʘ ʩʧʫʩʢʝ-ʘʤʬʠʪʝʘʪʨʝ ʟʘ ʯʪʝʥʠʝʤ 

ʢʥʠʛ ʜʦ ʧʣʷʞʥʦʛʦ ʚʦʣʝʡʙʦʣʘ ʥʘ ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʦʤ ʥʘ ʚʦʜʝ ʧʦʥʪʦʥʝ. ʉʘʤʠ ʧʦʥʪʦʥʳ 

ʫʚʝʣʠʯʠʚʘʶʪ ʜʠʘʧʘʟʦʥ ʬʫʥʢʮʠʡ ʠ ʛʝʦʛʨʘ-

ʬʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦ-

ʨʠʡ, ʢʘʢ ʦʙʱʝʛʦʨʦʜʩʢʠʭ ʜʦʩʫʛʦʚʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ 

ʣʦʢʘʣʴʥʳʭ ʠ ʦʙʱʝʛʦʨʦʜʩʢʠʭ ʪʦʯʝʢ ʧʨʠʪʷ-

ʞʝʥʠʷ. ʀ ʜʘʞʝ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ, 

ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʘʜʘʧʪʠʨʫʷ ʩʚʦʸ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʃʝʪʥʠʡ ʦʪʢʨʳʪʳʡ 

ʙʘʩʩʝʡʥ ʩʧʦʢʦʡʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʪ-

ʢʨʳʪʳʡ ʢʘʪʦʢ ʩ ʧʨʦʢʘʪʦʤ ʢʦʥʴʢʦʚ ʟʠʤʦʡ. 

ɺ ʩʚʷʟʠ ʩ ʘʢʪʠʚʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʧʨʠ-

ʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʢʠ ʆʭʪʘ (ɾʂ 

çʄʘʛʥʠʬʠʢʘè, ɾʂ çɼʚʘ ʘʥʛʝʣʘè, ɾʂ çɿʦ-

ʣʦʪʘʷ ʜʦʣʠʥʘè) ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʌʣʘʛʤʘʥ-

ʩʢʠʤ ʧʨʦʝʢʪʦʤ çʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʥʘ-

ʙʝʨʝʞʥʦʡ ʨʝʢʠ ʆʭʪʘè, ʫʩʪʨʦʡʩʪʚʦ ʢʦʥ-

ʪʘʢʪʥʦʡ ʥʘʙʝʨʝʞʥʦʡ ʩ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʤʠ ʧʦʥʪʦʥʘʤʠ ʠ ʩʧʫʩʢʘʤʠ ʢ ʚʦʜʝ, ʘ ʪʘʢ-

ʞʝ ʤʝʩʪʘʤʠ ʨʝʢʨʝʘʮʠʡ ʠ ʟʦʥ ʘʢʪʠʚʥʦʛʦ ʦʪ-

ʜʭrʘ, ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʠ 

ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʞʠʪʝʣʷʤʠ ʨʘʡʦʥʘ [12]. 

ʇʝʨʝʦʩʤʳʩʣʝʥʠʝ ʨʝʢ ʠ ʥʘʙʝʨʝʞʥʳʭ, ʢʘʢ 

ʦʩʥʦʚʥʳʭ ʛʦʨʦʜʩʢʠʭ ʦʩʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʦ-

ʩʫʛʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʪʨʦʚ ʧʨʠʪʷʞʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʚʩʝ ʣʦʢʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʦ ʫʣʫʯʰʘʪ ʬʘʩʘʜʳ ʫʣʠʮ ʠ ʦʙʱʠʡ ʚʠʜ 

ʛʦʨʦʜʘ, ʩʜʝʣʘʚ ʝʛʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʜʣʷ ʤʝ-

ʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ 

ʜʣʷ ʪʫʨʠʩʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚʳʭ ʮʝʭʘʭ ʜʣʷ ʦʯʠʩʪʢʠ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ ʟʘʧʳ-

ʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʠʟ ʧʨʦʜʫʢʪʘ, ʢ ʥʦʨʠʷʤ ʚ ʨʘʡʦʥʝ ʤʝʩʪʘ ʟʘʛʨʫʟʢʠ ʧʨʦʜʫʢʪʘ ʫʩ-

ʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʦʢʘʣʴʥʳʡ ʬʠʣʴʪʨ ʪʠʧʘ ʌʂʎʃ 620 ɹɺ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʬʠʣʴʪʨʘ ʷʚ-

ʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʦʯʠʩʪʢʠ ʨʫʢʘʚʘ, ʚʢʣʶʯʘʶʱʠʡ ʨʫʯʥʦʡ ʪʨʫʜ ʦʙʩʣʫʞʠʚʘʶʱʝ-

ʛʦ ʧʝʨʩʦʥʘʣʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʢʣʶʯʝʥʠʷ ʬʠʣʴʪʨʘ ʥʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʝʥʝ-

ʨʘʮʠʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ ʣʠʥʠʠ ʥʘ 36,5%. ɺʩʝ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʛʦ ʮʝʭʘ. ɼʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʜʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʣʦʢʘʣʴʥʳʡ ʬʠʣʴʪʨ ʪʠʧʘ 

ʌʂʎʃ 620 ɹɺ ʜʦʙʘʚʣʝʥʠʝʤ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʨʫʢʘʚʘ. ʈʝʘʣʠʟʫ-

ʝʪʩʷ ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʫʩʪʘʥʦʚʢʦʡ ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʥʘ ʬʠʣʴʪʨ. ɺʝʜʦʤʳʡ ʰʢʠʚ ʨʝ-

ʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʦʜʝʚʘʝʪʩʷ ʥʘ ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʨʫʢʘʚʘ. ʄʦʜʝʨʥʠʟʘ-

ʮʠʷ ʣʦʢʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʣʠʥʠʠ, ʦʙʝʩʧʝ-

ʯʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʦʚʘʥʠʷ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʣʠʥʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨʤʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʣʴʪʨ, ʢʦʤʙʠʢʦʨʤ, ʦʯʠʩʪʢʘ, ʟʘʧʳʣʝʥʥʦʩʪʴ, ʤʦʜʝʨʥʠʟʘʮʠʷ. 

 

ɸʩʧʠʨʘʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ, ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʦʪʩʘʩʳʚʘʥʠʷ 

ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʟʘʧʳʣʸʥʥʦʛʦ ʚʦʟʜʫʭʘ, ʠ 

ʝʛʦ ʦʯʠʩʪʢʝ. ʆʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝ-

ʜʠʥʝʥʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʦʙʝʩʧʳʣʠʚʘʶ-

ʱʠʝè, ʥʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʮʝʣʳʡ 

ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ 

ʨʘʩʯʸʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [1-3]. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʘʩʧʠʨʘʮʠʦʥʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʯʠʩʪʢʠ 

ʚʦʟʜʫʭʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʳʣʠ. ʇʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʳʣʴ ï ʵʪʦ ʤʝʣʴʯʘʡʰʠʝ 

ʪʚʸʨʜʳʝ ʯʘʩʪʠʮʳ, ʚʳʜʝʣʷʶʱʠʝʩʷ ʧʨʠ ʦʙ-

ʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʝʭʘʥʠ-

ʯʝʩʢʠʤʠ (ʪʝʨʤʠʯʝʩʢʠʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ ʠ 

ʪ. ʧ.) ʚʦʟʜʝʡʩʪʚʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʜʨʦʙʣʝʥʠʠ, ʨʘʟʤʦʣʝ, ʧʝʨʝʤʝʰʠʚʘʥʠʠ, ʠʩ-

ʪʠʨʘʥʠʠ, ʧʝʨʝʩʳʧʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 

ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ. ʜ. 

ɺ ʢʦʤʙʠʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʨʫʢʘʚʥʳʝ ʬʠʣʴʪʨʳ. ʈʫ-

ʢʘʚʥʳʝ ʬʠʣʴʪʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʧ-

ʧʘʨʘʪʳ ʩ ʢʦʨʧʫʩʘʤʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʠʣʠ 

ʢʨʫʛʣʦʡ ʬʦʨʤʳ. ɺʥʫʪʨʠ ʢʦʨʧʫʩʦʚ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʬʠʣʴʪʨʫʶʱʠʝ ʨʫʢʘʚʘ ʜʠʘʤʝʪʨʦʤ 

ʦʪ 100 ʜʦ 300 ʤʤ, ʚʳʩʦʪʦʡ ʦʪ 0,5 ʜʦ 10 ʤ. 

ɿʘʧʳʣʝʥʥʫʶ ʩʨʝʜʫ ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ 

ʬʠʣʴʪʨʫʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʨʫʢʘʚʦʚ. ɺ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʬʠʣʴʪʨʘ ʩʨʝʜʘ 

ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʠʟʥʫʪʨʠ ʨʫʢʘʚʘ ʥʘ-

ʨʫʞʫ ʠʣʠ ʥʘʦʙʦʨʦʪ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʨʫʢʘʚʦʚ ʥʘʢʦʧʠʪʩʷ ʩʣʦʡ ʧʳʣʠ, 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʚʝʣʠ-

ʯʠʥʫ, ʨʫʢʘʚʘ ʨʝʛʝʥʝʨʠʨʫʶʪ (ʩʙʨʘʩʳʚʘʶʪ ʚ 

ʙʫʥʢʝʨ ʥʘʢʦʧʠʚʰʠʡʩʷ ʩʣʦʡ ʧʳʣʠ) [4, 5]. 

ɿʘʧʳʣʝʥʥʳʝ ʛʘʟʳ ʤʦʛʫʪ ʚʚʦʜʠʪʴʩʷ ʚ 

ʨʫʢʘʚʘ ʩʥʠʟʫ ʠʣʠ ʩʚʝʨʭʫ. ʇʨʠ ʚʚʦʜʝ ʩʥʠ-

ʟʫ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʘʷ ʜʣʠʥʘ ʨʫ-

ʢʘʚʦʚ, ʪʘʢ ʢʘʢ ʪʨʫʜʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʘ-

ʜʝʥʠʝ ʧʳʣʠ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠʦʜʘ 

ʚʩʪʨʷʭʠʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʬʨʘʢ-

ʮʠʦʥʥʦʛʦ ʦʪʚʝʠʚʘʥʠʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʫ-

ʢʘʚʦʚ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʦʯʝʥʴ ʪʦʥʢʘʷ ʧʳʣʴ, 

ʢʦʪʦʨʘʷ ʧʣʦʭʦ ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʨʠ ʨʝʛʝʥʝ-

ʨʘʮʠʠ. ʇʨʠ ʚʚʦʜʝ ʩʚʝʨʭʫ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʪʦʢʘ ʛʘʟʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʧʘʜʝʥʠʶ 

ʧʳʣʠ ʚ ʙʫʥʢʝʨ ʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ 
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ʙʦʣʝʝ ʜʣʠʥʥʳʭ ʨʫʢʘʚʦʚ, ʦʜʥʘʢʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥ-

ʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʬʠʣʴʪʨʘ, ʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʥʘʪʷʞʝʥʠʷ ʨʫʢʘʚʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤʠ. ɺ ʨʫʢʘʚʘʭ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʷ ʠʭ ʩʞʘʪʠʷ ʠ ʦʙʣʝʛʯʝʥʠʷ ʚʳʧʘʜʝʥʠʷ 

ʧʳʣʠ ʚ ʙʫʥʢʝʨ ʧʨʠ ʨʝʛʝʥʝʨʘʮʠʠ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʯʘʩʪʦ ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʢʦʣʴʮʘ ʞʝʩʪʢʦʩʪʠ. ʉʧʦʩʦʙʳ ʢʨʝʧ-

ʣʝʥʠʷ ʠ ʥʘʪʷʞʝʥʠʷ ʨʫʢʘʚʦʚ ʦʢʘʟʳʚʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʨʦʢʠ ʠʭ ʩʣʫʞ-

ʙʳ. 

ɸʥʘʣʠʟ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʧʦʣʦʚʠʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʩʪʝʤʝ ʨʝʛʝʥʝʨʘʮʠʠ [4, 5]. 

ʉʧʦʩʦʙʳ ʨʝʛʝʥʝʨʘʮʠʠ ʫʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥ-

ʢʝ 1. 

ʈʝʛʝʥʝʨʘʮʠʷ ʬʠʣʴʪʨʦʚʘʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʩʚʦʜʠʪʩʷ ʢ ʧʨʠʣʦʞʝʥʠʶ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʥʘʛʨʫʟʦʢ ʢ ʟʘʧʳʣʝʥʥʦʤʫ ʬʠʣʴʪʨʦʚʘʣʴʥʦʤʫ 

ʤʘʪʝʨʠʘʣʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʨʘʟʨʫʰʝʥʠʝ ʠ ʦʪʜʝʣʝʥʠʝ ʧʳʣʝʚʦʛʦ 

ʩʣʦʷ ʦʪ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫ-

ʟʦʢ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʦʩʦʙʳ: ʤʝʭʘ-

ʥʠʯʝʩʢʠʝ (ʦʙʳʯʥʦ ʚʩʪʨʷʭʠʚʘʥʠʝ) ʠʣʠ 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ (ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʙʨʘʪ-

ʥʦʡ ʧʨʦʜʫʚʢʠ: ʥʝʧʨʝʨʳʚʥʘʷ, ʧʫʣʴʩʠʨʫʶ-

ʱʘʷ, ʠʤʧʫʣʴʩʥʘʷ, ʩʪʨʫʡʥʘʷ). ʄʝʭʘʥʠʯʝ-

ʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʩʦʯʝʪʘʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʦʙʨʘʪʥʦʡ ʧʨʦʜʫʚ-

ʢʦʡ. ʆʩʪʘʣʴʥʳʝ ʚʠʜʳ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ. ɺʦʟʤʦʞʥʳ ʪʘʢʞʝ ʜʨʫʛʠʝ ʩʧʦ-

ʩʦʙʳ ʨʝʛʝʥʝʨʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ, ʥʘʧʨʠ-

ʤʝʨ, ʘʢʫʩʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʦʜʥʘʢʦ ʦʥʠ 

ʥʝ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ (ʨʠʩ. 1). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʨʝʛʝʥʝʨʘʮʠʠ 

ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʷʪʴ ʪʠʧʦʚ ʬʠʣʴʪ-

ʨʦʚ [5]: 

ï ʬʠʣʴʪʨ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʩʪʨʷʭʠʚʘʥʠ-

ʝʤ (ʯʠʩʪʦ ʤʝʭʘʥʠʯʝʩʢʘʷ ʨʝʛʝʥʝʨʘʮʠʷ). 

ʇʨʠʤʝʥʷʝʪʩʷ ʨʝʜʢʦ, ʧʨʠʯʝʤ ʜʣʷ ʦʯʠʩʪʢʠ 

ʛʘʟʦʚ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʩʦʜʝʨʞʘʱʠʭ 

ʛʨʫʙʫʶ, ʣʝʛʢʦ ʦʪʨʷʭʠʚʘʝʤʫʶ ʧʳʣʴ. ʉʢʦʨʦ-

ʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʣʝʞʘʪ ʤʝʞʜʫ 0,4 ʠ 

1,2 ʤ/ʤʠʥ. ʌʠʣʴʪʨʦʚʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʩʣʫʞʘʪ ʪʢʘʥʠ ʠʟ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʩʠʥʪʝʪʠ-

ʯʝʩʢʠʭ ʚʦʣʦʢʦʥ. ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʣʫʯʘʝʪʩʷ 

ʧʨʦʩʪʦʡ (ʘʧʧʘʨʘʪʳ ʌʈ-6ʇ, ʌʊ-2ʄ, ʌʊʅʉ-

ʄ ʠ ʜʨ.); 

ï ʬʠʣʴʪʨ ʩʦ ʚʩʪʨʷʭʠʚʘʥʠʝʤ ʧʨʠ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʧʨʦʜʫʚʢʝ ʚʦʟʜʫʭʦʤ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʤʝʥʝʝ 10 ʢʇʘ). ʈʘʩʭʦʜ 

ʚʦʟʜʫʭʘ ʧʨʠ ʨʝʛʝʥʝʨʘʮʠʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘ-

ʢʦʡ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ. ɺ ʦʪʜʝʣʴ-

ʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʨʳʭʣʦʡ ʩʪʨʫʢʪʫʨʝ ʩʣʦʷ ʫ 

ʬʠʣʴʪʨʦʚ ʩ ʪʘʢʦʡ ʨʝʛʝʥʝʨʘʮʠʝʡ ʩʢʦʨʦʩʪʴ 

ʬʠʣʴʪʨʘʮʠʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 2 ʤ/ʤʠʥ. ʙʣʘ-

ʛʦʜʘʨʷ ʛʣʫʙʦʢʦʡ ʦʯʠʩʪʢʝ ʪʢʘʥʠ (ʘʧʧʘʨʘʪʳ 

ʌʈʋ, ʌʈɺ-20, ʌʈʅ-30, ʈʌ1 ʠ ʜʨ.); 

ï ʬʠʣʴʪʨ ʩ ʦʜʥʦʡ ʦʙʨʘʪʥʦʡ ʧʨʦʜʫʚʢʦʡ 

ʚʦʟʜʫʭʦʤ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʤʝʥʝʝ 

10 ʢʇʘ), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʦʜʘʚʘʪʴʩʷ ʥʝʧʨʝ-

ʨʳʚʥʦ ʠʣʠ ʚ ʚʠʜʝ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʧʦʪʦʢʘ. 

ʉʧʦʩʦʙ ʥʘʭʦʜʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʧʨʠ ʜʣʠʥʝ ʨʫʢʘʚʦʚ ʜʦ 10 ʤ ʠ ʜʠʘ-

ʤʝʪʨʝ ʧʦʨʷʜʢʘ 300 ʤʤ. ʌʠʣʴʪʨʳ ʦʩʥʘʱʘ-

ʶʪʩʷ ʨʫʢʘʚʘʤʠ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʪʢʘʥʠ, 

ʩʪʝʢʣʦʪʢʘʥʠ ʠʣʠ ʠʛʣʦʧʨʦʙʠʚʥʦʛʦ ʚʦʡʣʦʢʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʳʣʠ (ʛʨʫʙʦʡ ʠʣʠ 

ʩʨʝʜʥʝʡ ʜʠʩʧʝʨʩʥʦʩʪʠ) ʥʘʛʨʫʟʢʠ ʤʦʛʫʪ ʩʦ-

ʩʪʘʚʣʷʪʴ 0,6-2,5 ʤ/ʤʠʥ. (ʘʧʧʘʨʘʪʳ ʌʈ, 

ʌʈɼʆ ʠ ʜʨ.); 

ï ʬʠʣʴʪʨ ʩ ʠʤʧʫʣʴʩʥʦʡ ʨʝʛʝʥʝʨʘʮʠʝʡ 

ʚʦʟʜʫʭʦʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (0,5Ā105 ʜʦ 

7Ā105 ʇʘ). ʈʫʢʘʚʘ ʥʘʜʝʚʘʶʪʩʷ ʥʘ ʢʘʨʢʘʩʳ. 

ɺ ʭʦʜʝ ʨʝʛʝʥʝʨʘʮʠʠ ʨʫʢʘʚʘ ʨʘʟʜʫʚʘʶʪʩʷ, 

ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʤʝʭʘʥʠ-

ʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʋʩʢʦʨʝʥʠʝ ʩʣʦʷ ʧʳʣʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʜʫʚʘʥʠʝʤ ʟʘʧʳʣʝʥʥʦʛʦ 

ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʢʦʨʦʩʪʠ 

ʬʠʣʴʪʨʘʮʠʠ ʣʝʞʘʪ ʤʝʞʜʫ 1,5 ʠ 2,5 ʤ/ʤʠʥ. ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʜʛʝʟʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʩʣʦʷ 

ʧʳʣʠ. ʍʦʪʷ ʧʨʠʤʝʥʝʥʠʝ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ 

ʥʝ ʷʚʣʷʝʪʩʷ ʜʝʰʝʚʳʤ ʩʧʦʩʦʙʦʤ ʨʝʛʝʥʝʨʘ-

ʮʠʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʬʠʣʴʪʨʳ ʩ ʠʤʧʫʣʴʩʥʦʡ 

ʧʨʦʜʫʚʢʦʡ ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟ-

ʢʝ ʧʦ ʛʘʟʫ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ (ʘʧʧʘʨʘʪʳ ʌʈʂʀ, ʌʈʂɼʀ, ʌʈʂʅ); 

ï ʬʠʣʴʪʨʳ ʩʦ ʩʪʨʫʡʥʦʡ ʧʨʦʜʫʚʢʦʡ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʪʝʤ, ʯʪʦ ʚʦʟʜʫʭ ʦʙʨʘʪ-

ʥʦʡ ʧʨʦʜʫʚʢʠ ʧʨʦʭʦʜʠʪ ʥʝ ʯʝʨʝʟ ʚʩʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʨʫʢʘʚʘ, ʘ ʣʠʰʴ ʯʝʨʝʟ ʫʟʢʠʡ ʫʯʘ-

ʩʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘʧʨʦʪʠʚ ʢʦʣʴʮʝʚʦʛʦ 

ʩʦʧʣʘ ʩʦ ʱʝʣʴʶ ʰʠʨʠʥʦʡ ʦʪ 0,8 ʜʦ 6 ʤʤ. 

ʉʦʧʣʦ ʥʝʧʨʝʨʳʚʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʚʳʩʦ-

ʪʝ ʨʫʢʘʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʦʯʝʨʝʜʥʫʶ ʦʯʠ-

ʩʪʢʫ ʚʩʝʡ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʳʣʴ 

ʫʜʘʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ, ʪʘʢ ʯʪʦ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʯʠʩʪʦʛʦ ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ (ʧʣʦʪʥʳʡ ʚʦʡʣʦʢ) ʟʘʭʚʘʪʳʚʘʪʴ ʯʘʩ-



122 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol.12-2 (39), 2019 

ʪʠʮʳ ʧʳʣʠ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʠʭ ʬʠʣʴʪ-

ʨʦʚ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʬʠʣʴʪ-

ʨʘʮʠʠ (ʜʦ 6 ʤ/ʤʠʥ), ʦʜʥʘʢʦ ʦʥʠ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʣʠʰʴ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠ-

ʷʭ ʧʳʣʠ ʥʘ ʚʭʦʜʝ ð ʥʝ ʙʦʣʝʝ 50 ʤʛ/ʤ
3
 (ʘʧ-

ʧʘʨʘʪ ʈʌʆʉʇ). 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʣʷ ʦʯʠʩʪʢʠ ʩʫʭʠʤ 

ʩʧʦʩʦʙʦʤ ʟʘʧʳʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʳʜʝʣʷʝ-

ʤʦʛʦ ʠʟ ʧʨʦʜʫʢʪʘ, ʢ ʥʦʨʠʷʤ ʚ ʨʘʡʦʥʝ ʤʝʩʪʘ 

ʟʘʛʨʫʟʢʠ ʧʨʦʜʫʢʪʘ ʯʘʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʣʦʢʘʣʴʥʳʝ ʬʠʣʴʪʨʳ ʪʠʧʘ ʌʂʎʃ 620 ɹɺ 

(ʨʠʩ. 2,ʘ), ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʦʨʧʫʩʘ 1 ʩ ʜʚʝ-

ʨʴʶ, ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʛʦʬʨʠʨʦʚʘʥʥʦʛʦ 

ʨʫʢʘʚʘ 2, ʧʦʜʚʝʰʝʥʥʦʛʦ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ 1, 

ʠ ʚʝʥʪʠʣʷʪʦʨʘ 3, ʩʦʟʜʘʶʱʝʛʦ ʚʩʘʩʳʚʘʶ-

ʱʠʡ ʧʦʪʦʢ ʚʦʟʜʫʭʘ.  

 

 
ʈʠʩ. 1. ʉʧʦʩʦʙʳ ʨʝʛʝʥʝʨʘʮʠʠ ʨʫʢʘʚʥʳʭ ʬʠʣʴʪʨʦʚ 

 

ɺ ʩʫʱʝʩʪʚʫʶʱʝʤ ʣʦʢʘʣʴʥʦʤ ʬʠʣʴʪʨʝ 

(ʨʠʩ. 2,ʘ) ʟʘʧʳʣʝʥʥʳʡ ʚʦʟʜʫʭ ʧʨʦʭʦʜʠʪ ʯʝ-

ʨʝʟ ʪʢʘʥʴ ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʨʫʢʘʚʘ 2 ʚ ʥʘ-

ʧʨʘʚʣʝʥʠʠ ʩ ʥʘʨʫʞʠ ʚʥʫʪʨʴ ʨʫʢʘʚʘ, ʘ ʜʘʣʝʝ 

ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʦʯʠʱʝʥʥʳʡ ʚʦʟʜʫʭ ʥʘʨʫʞʫ. 

ʈʝʛʝʥʝʨʘʮʠʶ ʨʫʢʘʚʦʚ ʧʨʦʠʟʚʦʜʷʪ ʚʢʣʶʯʝ-

ʥʠʝʤ ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʚʝʥʪʠʣʷʪʦʨʘ 3 ʚ 

ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʳʣʴ, ʧʨʠʣʠʧʰʘʷ ʢ ʪʢʘʥʠ, ʩʙʨʘʩʳʚʘʝʪʩʷ 

ʦʙʨʘʪʥʦ ʚ ʥʦʨʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʣʫʯʰʝʡ 

ʦʯʠʩʪʢʠ ʨʫʢʘʚʦʚ ʦʪʢʨʳʚʘʶʪ ʜʚʝʨʴ ʣʦʢʘʣʴ-

ʥʦʛʦ ʬʠʣʴʪʨʘ 1 ʠ ʧʨʦʠʟʚʦʜʷʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʦʯʠʩʪʢʫ ʚʨʫʯʥʫʶ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʬʠʣʴʪʨʘ ʷʚʣʷʝʪʩʷ 

ʙʦʣʴʰʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʦʯʠʩʪʢʠ ʨʫʢʘʚʘ, 

ʚʢʣʶʯʘʶʱʠʡ ʨʫʯʥʦʡ ʪʨʫʜ ʦʙʩʣʫʞʠʚʘʶʱʝ-

ʛʦ ʧʝʨʩʦʥʘʣʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪ-

ʢʣʶʯʝʥʠʷ ʬʠʣʴʪʨʘ ʥʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʛʝʥʝʨʘʮʠʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʦʚʘʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʣʠʥʠʠ. 

ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ 

ʣʦʢʘʣʴʥʳʡ ʬʠʣʴʪʨ ʪʠʧʘ ʌʂʎʃ 620 ɹɺ ʜʦ-

ʙʘʚʣʝʥʠʝʤ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʨʫʢʘʚʘ (ʨʠʩ. 2,ʙ). ʈʝʘʣʠ-

ʟʫʝʪʩʷ ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʫʩʪʘʥʦʚʢʦʡ 

ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ 4, ʧʨʠʚʦʜʠʤʦʡ ʦʪ ʵʣʝʢ-

ʪʨʦʜʚʠʛʘʪʝʣʷ, ʥʘ ʬʠʣʴʪʨ. ɺʝʜʦʤʳʡ ʰʢʠʚ 5 

ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ 4 ʦʜʝʚʘʝʪʩʷ ʥʘ ʚʳʭʦʜ-

ʥʦʡ ʧʘʪʨʫʙʦʢ ʬʠʣʴʪʨʦʚʘʣʴʥʦʛʦ ʨʫʢʘʚʘ 2.
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ʘ                                   ʙ 

ʈʠʩ 2. ʉʭʝʤʘ ʨʘʙʦʪʳ ʬʠʣʴʪʨʦʚ ʜʦ ʤʦʜʝʨʥʠʟʘʮʠʠ (ʘ) ʠ ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ (ʙ) 

1 ï ʢʦʨʧʫʩ ʬʠʣʴʪʨʘ; 2 ï ʨʫʢʘʚ ʬʠʣʴʪʨʦʚʘʣʴʥʳʡ; 3 ï ʚʝʥʪʠʣʷʪʦʨ; 

4 ï ʨʝʤʝʥʥʘʷ ʧʝʨʝʜʘʯʘ; 5 ï ʚʝʜʦʤʳʡ ʰʢʠʚ ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʠ 

 

ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʬʠʣʴʪʨ ʨʘʙʦʪʘʝʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ɿʘʧʳʣʝʥʥʳʡ ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʢ ʚʨʘ-

ʱʘʶʱʝʤʫʩʷ ʬʠʣʴʪʨʦʚʘʣʴʥʦʤʫ ʨʫʢʘʚʫ 2 ʠ 

ʟʘ ʩʯʝʪ ʮʠʢʣʦʥʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʚʠʯʥʘʷ ʩʝʧʘʨʘʮʠʷ ʢʨʫʧʥʦʡ ʧʳʣʠ, ʟʘʪʝʤ 

ʛʘʟʦʧʳʣʝʚʘʷ ʩʤʝʩʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʫʢʘʚʘ 

2, ʧʨʠ ʵʪʦʤ ʯʘʩʪʠʮʳ ʧʳʣʠ ʟʘʜʝʨʞʠʚʘʶʪʩʷ 

ʥʘ ʠʭ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʦʯʠʱʝʥ-

ʥʳʡ ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʚ ʢʘʤʝʨʫ çʯʠʩʪʦʛʦè 

ʚʦʟʜʫʭʘ ʠ ʦʪʚʦʜʠʪʩʷ ʠʟ ʬʠʣʴʪʨʘ. 

ʈʝʛʝʥʝʨʘʮʠʶ ʨʫʢʘʚʦʚ ʧʨʦʠʟʚʦʜʷʪ ʢʨʫ-

ʯʝʥʠʝʤ ʨʫʢʘʚʦʚ 2 ʩʦʚʤʝʩʪʥʦ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʚʝʥʪʠʣʷʪʦʨʘ 3 ʚ ʦʙʨʘʪ-

ʥʫʶ ʩʪʦʨʦʥʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʨʫʪʢʠ ʧʳʣʝʚʦʡ 

ʩʣʦʡ ʩʚʘʣʠʚʘʝʪʩʷ ʩ ʨʫʢʘʚʘ 2 ʠʣʠ ʣʦʤʘʝʪʩʷ 

ʠ ʫʜʘʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʜʫʚʢʠ ʚʦʟʜʫ-

ʭʦʤ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʣʦʢʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʧʦ-

ʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʚʩʝʡ ʣʠʥʠʠ, ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʠʣʴʪʨʦʚʘʥʠʷ ʙʝʟ 

ʦʩʪʘʥʦʚʢʠ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʙʠʢʦʨ-

ʤʦʚ. 
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Abstract. In modern fodder workshops for dry cleaning of dusty air emitted from the 

product, a local filter of the FCL 620 BV type is installed to the elevators in the area of the 

product loading point. The disadvantage of this filter is the high energy consumption of 

cleaning the hose, including manual labor of maintenance personnel, as well as the need to 

turn off the filter during the regeneration, which leads to a decrease in the efficiency of the 

filtering process and line productivity by 36.5%. All this significantly affects the productivity 

of the entire workshop. To eliminate this drawback, it is proposed to upgrade the local filter 

type FCL 620 BV by adding the rotational movement of the filter sleeve. This proposal is be-

ing implemented by installing a belt drive on the filter. The driven pulley of the belt drive is 

worn on the outlet pipe of the filter sleeve. Modernization of the local filter allows to in-

crease the productivity of the entire line, to ensure stability and efficiency of the filtering 

process without stopping the feed production line. 

Keywords: filter, compound feed, cleaning, dust, modernization. 
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ʅ.ɼ. ʂʦʥʫʨʦʚ, ʤʘʛʠʩʪʨʘʥʪ 

ʄʘʨʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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DOI: 10.24411/2500-1000-2019-11900 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʮʝʭʘʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʚʦʨʦʛʘ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʭʣʘʜʠʪʝʣʴ ʤʘʨʢʠ ʆʊɼ. ʂ ʥʝʜʦʩʪʘʪʢʫ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪ-

ʥʦʩʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʳ-

ʪʝʩʥʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʦʭʣʘʞʜʝʥʠʝ ʪʚʦʨʦʛʘ ʜʦ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫ-

ʨʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʦʭʣʘʜʠʪʝʣʴ, ʫ ʢʦʪʦʨʦʛʦ ʚʳ-

ʪʝʩʥʠʪʝʣʴʥʳʝ ʙʘʨʘʙʘʥʳ ʚʳʧʦʣʥʝʥʳ ʧʦʣʳʤʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʧʦʣʳʡ ʚʘʣ, ʩʦ-

ʝʜʠʥʝʥʥʳʡ ʧʘʪʨʫʙʢʦʤ ʩ ʨʫʙʘʰʢʦʡ ʚʳʪʝʩʥʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʣʦʛʦ ʚʘʣʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʘ ʨʘʟʜʝʣʴʥʳʭ ʧʦʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʚʭʦʜʘ ʭʣʘʜʘʛʝʥʪʘ ʚ ʨʫʙʘʰʢʫ 

ʙʘʨʘʙʘʥʘ ʠ ʚʳʭʦʜʘ ʠʟ ʥʝʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤ ʦʭʣʘʜʠʪʝʣʝ ʧʨʦʠʩʭʦʜʠʪ 

ʜʚʫʩʪʦʨʦʥʥʝʝ ʦʭʣʘʞʜʝʥʠʝ ʪʚʦʨʦʛʘ: ʩʦ ʩʪʦʨʦʥʳ ʮʠʣʠʥʜʨʘ ʠ ʩʦ ʩʪʦʨʦʥʳ ʚʳʪʝʩʥʠʪʝʣʴʥʦʛʦ 

ʙʘʨʘʙʘʥʘ. ɿʘʟʦʨ ʤʝʞʜʫ ʙʘʨʘʙʘʥʦʤ ʠ ʮʠʣʠʥʜʨʦʤ ʫʤʝʥʴʰʝʥ ʜʦ 8 ʤʤ. ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʙʘʨʘʙʘʥʦʚ ʩʦʩʪʘʚʣʷʝʪ 30 ʦʙ/ʤʠʥ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʭ-

ʣʘʜʠʪʝʣʷ ʜʦ 780 ʢʛ/ʯ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʦʭʣʘʜʠʪʝʣʴ ʪʚʦʨʦʛʘ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʭʣʘʞʜʝʥʠʷ ʪʚʦʨʦʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʣʘʜʠʪʝʣʴ, ʪʚʦʨʦʛ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʤʦʣʦʢʦ, ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢ-

ʪʳ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʠʪʫʘʮʠʷ, ʩʢʣʘ-

ʜʳʚʘʶʱʘʷʩʷ ʚ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʥʘʰʝʡ 

ʩʪʨʘʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʚʳʰʝ 

1500 ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ ʟʘʥʠʤʘʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʠ 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʙʦʣʝʝ ʪʦʛʦ 500 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʢʨʫʧ-

ʥʳʭ ʠ ʩʨʝʜʥʠʭ.  

ɺʥʫʪʨʝʥʥʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʦʩʪʦʷʥʠʠ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦ-

ʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʩʦ ʩʪʦʨʦʥʳ ʨʳʥʢʘ ʮʝʣʴ 

ʥʘ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʵʪʠʤ ʦʪʤʝʯʘʶʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʦʪʤʝʯʘʝʪ-

ʩʷ ʥʝʭʚʘʪʢʘ ʦʙʲʝʤʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ ʠ ʩʳʨʦʚ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʦʯʥʦʛʦ 

ʩʧʨʦʩʘ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʠʤʧʦʨʪʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʚ ʛʦʜʦʚʦʤ ʦʙʲʝʤʝ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ ʠ 

ʩʳʨʘ ʢʦʣʝʙʣʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 40%. 

ɺ ʢʘʪʝʛʦʨʠʶ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦ-

ʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʩʜʝʨʞʠʚʘʶʱʝʛʦ 

ʬʘʢʪʦʨʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʚʭʦʜʷʪ ʩʥʠ-

ʟʠʚʰʠʝʩʷ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʦʛʦ 

ʩʳʨʴʷ, ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʦʣʷ ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ 

ʚʳʩʰʝʛʦ ʩʦʨʪʘ, ʥʝʭʚʘʪʢʘ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʤʦʣʦʯʥʳʭ ʬʝʨʤʘʭ, ʢʨʦʤʝ 

ʪʦʛʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʛʘʪʠʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʤʦʣʦʢʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʟʘʚʦʜʳ 

ʚʳʥʫʞʜʝʥʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʣʦʩʩʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʦʨʘʣʴʥʦʛʦ 

ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʘʷ 

ʠʭ ʤʘʩʩʘ ʙʳʣʘ ʚʦʟʚʝʜʝʥʘ ʚ ʩʝʤʠʜʝʩʷʪʳʭ-

ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, 

ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ 

ʚ ʘʩʧʝʢʪʝ ʩʙʝʨʝʞʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʀʤʝʶʱʘʷʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ ʥʝ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʧʝʨʝʨʘ-

ʙʦʪʢʫ ʤʦʣʦʢʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠʟ ʚʪʦʨʠʯʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʳ-

ʨʴʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʵʪʦ ʩʫʭʘʷ ʩʳʚʦʨʦʪʢʘ ʠ ʤʦ-

ʣʦʯʥʳʡ ʩʘʭʘʨ, ʤʦʣʦʯʥʦ-ʙʝʣʢʦʚʳʝ ʢʦʥʮʝʥ-

ʪʨʘʪʳ ʠ ʟʘʤʝʥʠʪʝʣʠ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ, ʠʩ-

ʧʦʣʴʟʫʝʤʦʛʦ ʚ ʮʝʣʷʭ ʚʳʧʦʡʢʠ ʤʦʣʦʜʥʷʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ 
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ʧʠʱʝʚʳʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝ-

ʩʪʚʘ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ 

ʚʳʩʪʫʧʘʶʪ:  

ï ʨʘʩʰʠʨʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʳ-

ʨʴʷ;  

ï ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʪʨʝʙʣʝʥʠʷ 

ʥʘʩʝʣʝʥʠʝʤ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ;  

ï ʤʠʥʠʤʠʟʘʮʠʷ ʜʦʣʷ ʠʤʧʦʨʪʘ ʪʦʚʘʨʥʳʭ 

ʨʝʩʫʨʩʦʚ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʆʙʦʟʥʘʯʝʥʥʳʝ ʮʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛ-

ʥʫʪʳ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʟʘʜʘʯ, ʚ ʯʘʩʪʥʦʩʪʠ:  

ï ʨʘʩʰʠʨʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʦʣʦʯʥʦʛʦ ʩʳʨʴʷ ʠ ʧʦʚʳʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʝʛʦ ʢʘʯʝʩʪʚʘ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ 

ʦʙʲʝʤ ʚʳʨʘʙʦʪʢʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ;  

ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʦʙʲʝʢʪʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʤʦʣʦʢʘ, ʧʨʦʠʟ-

ʚʦʜʩʪʚʫ ʩʳʨʦʚ, ʮʝʣʴʥʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʩʫʰʢʝ ʩʳʚʦʨʦʪʢʠ;  

ï ʩʥʠʞʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʘʨʘ-ʤʝʪʨʦʚ ʨʝ-

ʩʫʨʩʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʩʦʟʜʘʥʠʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠ-

ʪʫʘʮʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥʘʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ;  

ï ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʝʨʝʚʦʦʨʫʞʝʥʠʶ ʜʝʡʩʪ-

ʚʫʶʱʠʭ; 

ï ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʧʝʨʝʯʥʷ 

ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʣʘʛʦʜʘʨʷ ʢʦ-

ʪʦʨʳʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ 

ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʤʦ-

ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʧʘʢʦʚʦʯʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʮʝʭʘʭ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʪʚʦʨʦʛʘ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʭʣʘʜʠʪʝʣʴ ʤʘʨʢʠ ʆʊɼ 

(ʨʠʩ. ʘ) ʚʢʣʶʯʘʶʱʠʡ ʜʚʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʢʦʨʧʫʩʘ, ʩʥʘʙʞʝʥʥʳʝ ʦʭʣʘʞʜʘʶʱʝʡ ʨʫ-

ʙʘʰʢʦʡ, ʙʫʥʢʝʨ ʠ ʜʚʫʭ ʚʳʪʝʩʥʠʪʝʣʴʥʳʭ 

ʙʘʨʘʙʘʥʦʚ ʩ ʢʦʥʠʯʝʩʢʦʡ ʥʘʩʘʜʢʦʡ ʠ ʰʥʝ-

ʢʦʚʳʤʠ ʚʠʪʢʘʤʠ ʧʦ ʝʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʣʴʮʝʚʦʛʦ ʟʘʟʦʨʘ 12,5 ʤʤ 

ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʪʚʦʨʦʛʘ ʚ ʪʦʥʢʦʤ ʩʣʦʝ [2]. 

ʂ ʥʝʜʦʩʪʘʪʢʫ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪʥʦ-

ʩʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʳ-

ʪʝʩʥʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʪʚʦʨʦʛʘ ʜʦ ʪʨʝ-

ʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʎʝʣʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ï ʫʚʝʣʠʯʝʥʠʝ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦ-

ʮʝʩʩʘ ʦʭʣʘʞʜʝʥʠʷ ʪʚʦʨʦʛʘ.  

ɺ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤ ʦʭʣʘʜʠʪʝʣʝ ʪʠʧʘ 

ʆʊɼ (ʨʠʩ. ʙ) ʚʳʪʝʩʥʠʪʝʣʴʥʳʝ ʙʘʨʘʙʘʥʳ 

ʚʳʧʦʣʥʝʥʳ ʧʦʣʳʤʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʫʩʪʘ-

ʥʦʚʣʝʥ ʧʦʣʳʡ ʚʘʣ, ʩʦʝʜʠʥʝʥʥʳʡ ʧʘʪʨʫʙ-

ʢʦʤ ʩ ʨʫʙʘʰʢʦʡ ʚʳʪʝʩʥʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘ-

ʥʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʧʦʣʦʛʦ ʚʘʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʚʘ ʨʘʟʜʝʣʴʥʳʭ ʧʦʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 

ʚʭʦʜʘ ʭʣʘʜʘʛʝʥʪʘ ʚ ʨʫʙʘʰʢʫ ʙʘʨʘʙʘʥʘ ʠ 

ʚʳʭʦʜʘ ʠʟ ʥʝʛʦ. 
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ʈʠʩʫʥʦʢ. ʉʭʝʤʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ (ʘ) ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ (ʙ) ʦʭʣʘʜʠʪʝʣʝʡ ʪʚʦʨʦʛʘ ʪʠ-

ʧʘ ʆʊɼ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤ 

ʦʭʣʘʜʠʪʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʜʚʫʩʪʦʨʦʥʥʝʝ ʦʭ-

ʣʘʞʜʝʥʠʝ ʪʚʦʨʦʛʘ: ʩʦ ʩʪʦʨʦʥʳ ʮʠʣʠʥʜʨʘ ʠ 

ʩʦ ʩʪʦʨʦʥʳ ʚʳʪʝʩʥʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ. ɿʘ-

ʟʦʨ ʤʝʞʜʫ ʙʘʨʘʙʘʥʦʤ ʠ ʮʠʣʠʥʜʨʦʤ 

ʫʤʝʥʴʰʝʥ ʜʦ 8 ʤʤ. ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʙʘ-

ʨʘʙʘʥʦʚ ʩʦʩʪʘʚʣʷʝʪ 30 ʦʙ/ʤʠʥ. ɺʩʝ ʵʪʦ ʧʦ-

ʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʦʭʣʘʜʠʪʝʣʷ ʜʦ 780 ʢʛ/ʯ.  

ʆʭʣʘʜʠʪʝʣʴ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ. ʊʚʦʨʦʛ ʧʦʜʘʝʪʩʷ ʚ ʧʨʠʝʤʥʳʡ ʙʫʥʢʝʨ, 

ʠʟ ʢʦʪʦʨʦʛʦ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʢʦʥʠʯʝʩʢʦʡ ʯʘ-

ʩʪʴʶ ʙʘʨʘʙʘʥʘ ʠ ʧʦʜʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʤʝʞʜʫ ʮʠʣʠʥʜʨʦʤ ʠ ʚʳʪʝʩʥʠʪʝʣʴʥʳʤ ʙʘ-

ʨʘʙʘʥʦʤ. ɺʜʦʣʴ ʮʠʣʠʥʜʨʘ ʪʚʦʨʦʛ ʧʨʦʪʘʣ-

ʢʠʚʘʝʪʩʷ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʰʥʝʢʦʤ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʙʘʨʘʙʘʥʘ. ʇʝʨʝʤʝʱʘ-

ʷʩʴ ʚʜʦʣʴ ʮʠʣʠʥʜʨʘ, ʪʚʦʨʦʛ ʦʭʣʘʞʜʘʝʪʩʷ 

ʣʝʜʷʥʦʡ ʚʦʜʦʡ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʯʝʨʝʟ ʩʪʝʥʢʠ 

ʮʠʣʠʥʜʨʘ ʠ ʚʳʪʝʩʥʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʟʘ-

ʟʦʨ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 8 ʤʤ. ʃʝʜʷʥʘʷ ʚʦʜʘ 

ʧʦʜʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʙʨʘʪʥʦʤ ʜʚʠʞʝ-

ʥʠʶ ʪʚʦʨʦʛʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʚʦʨʦʛʘ ʥʘ ʚʳ-

ʭʦʜʝ, ʨʘʩʩʦʣʘ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʠʟ ʘʧʧʘʨʘ-

ʪʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʪʝʨʤʦʤʝʪʨʘʤʠ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʣʦʛʦʤʝʪʨʘʤʠ, ʫʩ-

ʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ [3]. 

ʄʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʦʭʣʘʜʠʪʝʣʴ ʪʚʦʨʦ-

ʛʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʭʣʘ-

ʞʜʝʥʠʷ ʪʚʦʨʦʛʘ. 
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Abstract. In modern workshops for the production of cottage cheese, an OTD brand cooler is 

used to cool the finished product. The disadvantage of this device is insufficient productivity, and 

with an increase in the speed of the displacement drum, the curd is not cooled to the required 

temperature. In this regard, the article proposes a modernized cooler in which the displacement 

drums are hollow, inside which a hollow shaft is installed, connected by a nozzle to the dis-

placement drum jacket. The design of the hollow shaft provides two separate flows, respectively, 

for the entry of refrigerant into the jacket of the drum and exit from it. Thus, in the modernized 

cooler, two-way cooling of the cottage cheese takes place: from the cylinder side and from the 

displacement drum. The clearance between the drum and cylinder is reduced to 8 mm. The rota-

tional speed of the drums is 30 rpm. All this allowed to increase the cooler productivity up to 780 

kg / h. The proposed modernized curd cooler allows you to increase productivity and intensify 

the process of cooling the curd. 

Keywords: cooler, cottage cheese, improvement, milk, dairy products. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʮʝʭʘʭ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʚʠʥʝʡ ʜʣʷ ʦʛʣʫʰʝʥʠʷ ʫʙʦʡ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʚʝʡʝʨʳ ʪʠʧʘ çʦʚʘʣʴʥʳʡ ʪʫʥʥʝʣʴè ʜʣʷ ʦʛʣʫʰʝʥʠʷ ʩʚʠʥʝʡ 

ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ. ʅʝʜʦʩʪʘʪʢʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʥʚʝʡʝʨʘ ʷʚʣʷʶʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʢʦʥʚʝʡʝʨʘ ʩ ʫʙʦʡʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʩʦʟʜʘʝʪʩʷ ʧʦʪʦʢ ʚʦʟʜʫʭʘ, 

ʢʦʪʦʨʳʡ ʚʳʥʦʩʠʪ ʯʘʩʪʠʯʥʦ ʛʘʟʦʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ, ʯʪʦ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʝʥʦ. ʃʠʥʠʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʨʦʠʟʚʦʜʷʪ ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʠ ʦʪʩʘʩʳʚʘʥʠʝ ʛʘʟʦʚʦʟ-

ʜʫʰʥʦʡ ʩʤʝʩʠ. ɺʩʝ ʵʪʦ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʩʝʡ ʣʠʥʠʠ. ʇʨʝʜʣʘʛʘʝ-

ʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʛʘʟʦʚʦʡ ʢʘʤʝʨʳ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʠ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʦʛʣʫʰʝʥʠʷ, 

ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʣʠʥʠʠ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʚʠʥʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʛʣʫʰʝʥʠʝ, ʫʙʦʡ, ʩʚʠʥʴʠ, ʙʦʢʩ, ʢʦʥʚʝʡʝʨ. 

 

ʆʛʣʫʰʝʥʠʝ ï ʧʨʝʜʫʙʦʡʥʳʡ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʛʫ-

ʤʘʥʠʟʘʮʠʠ ʫʙʦʷ ʧʫʪʝʤ ʧʦʜʘʚʣʝʥʠʷ ʯʫʚʩʪ-

ʚʠʪʝʣʴʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʢ ʙʦʣʠ, ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʯʠʭ, ʠʩʢʣʶʯʝʥʠʷ 

ʪʨʘʚʤ ʞʠʚʦʪʥʳʭ, ʧʦʣʥʦʛʦ ʦʙʝʩʢʨʦʚʣʠʚʘ-

ʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʤʷʩʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʇʨʠʤʝʥʷʶʪ ʪʨʠ ʩʧʦʩʦʙʘ ʦʛʣʫʰʝʥʠʷ: 

ʤʝʭʘʥʠʯʝʩʢʠʡ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝ-

ʩʢʠʡ. 

ʇʨʠ ʭʠʤʠʯʝʩʢʦʤ ʦʛʣʫʰʝʥʠʠ ʠʩʧʦʣʴʟʫ-

ʶʪ ʛʘʟʦʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ, ʚ ʢʦʪʦʨʦʡ ʩʦ-

ʜʝʨʞʠʪʩʷ ʦʪ 60 ʜʦ 80% ʉ02. ʊʘʢʦʡ ʩʧʦʩʦʙ 

ʦʛʣʫʰʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʚʠ-

ʥʝʡ ʠ ʧʪʠʮʳ. ɾʠʚʦʪʥʳʭ ʧʦʤʝʱʘʶʪ ʚ ʛʝʨ-

ʤʝʪʠʯʥʫʶ ʢʘʤʝʨʫ, ʟʘʧʦʣʥʝʥʥʫʶ ʛʘʟʦʚʦʟ-

ʜʫhʥʦʡ ʩʤʝʩʴʶ, ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʥʝʡ 

10...40 ʩ. ɾʠʚʦʪʥʦʝ ʧʝʨʝʭʦʜʠʪ ʚ ʙʝʩʩʦʟʥʘ-

ʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʦʩʪʘʝʪʩʷ ʚ ʥʝʤ 1...2 

ʤʠʥ. ʅʘ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠʤʝʥʷʶʪ 

ʘʧʧʘʨʘʪʳ, ʚ ʢʦʪʦʨʳʭ ʩʚʠʥʴʠ, ʧʦʤʝʱʝʥʥʳʝ 

ʚ ʛʦʥʜʦʣʫ, ʦʧʫʩʢʘʶʪʩʷ ʚ ʛʝʨʤʝʪʠʯʥʳʡ 

ʧʨʠʷʤʦʢ, ʟʘʧʦʣʥʝʥʥʳʡ ʩʤʝʩʴʶ. ʇʦʩʣʝ ʚʳ-

ʜʝʨʞʢʠ ʠʭ ʧʦʜʥʠʤʘʶʪ ʥʘ ʫʨʦʚʝʥʴ ʧʦʣʘ ʮʝ-

ʭʘ ʠ ʚʳʛʨʫʞʘʶʪ [1-3]. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʦʙʱʠʡ ʚʠʜ ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʛʦ ʙʦʢʩʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʢʘʢ ʜʣʷ 

ʵʣʝʢʪʨʦʦʙʝʟʜʚʠʞʠʚʘʥʠʷ (ʧʨʠ ʧʦʜʚʦʜʝ 

ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʢʦʥʝʯʥʦʩʪʠ), ʪʘʢ ʠ ʜʣʷ ʦʙʝʟ-

ʜʚʠʞʠʚʘʥʠʷ ʚ ʛʘʟʦʚʦʡ ʩʨʝʜʝ. ʊʘʢʠʝ ʙʦʢʩʳ 

ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʮʝʭʘʭ, ʦʩʥʘʱʝʥ-

ʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʢʦʥʚʝʡʝʨʘʤʠ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʠʥʞʝʥʝʨʘ ɸ.ʄ. ɿʘʭʘʨʦʚʘ ʧʨʠ ʧʝʨʝ-

ʨʘʙʦʪʢʝ ʜʚʫʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ [4]. 

ɺ ʧʨʠʷʤʢʝ 1 ʩ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʠʣʠ 

ʢʠʨʧʠʯʥʳʤʠ ʩ ʞʝʣʝʟʥʝʥʠʝʤ ʩʪʝʥʢʘʤʠ 

ʩʤʦʥʪʠʨʦʚʘʥʳ ʜʚʝ ʩʪʦʡʢʠ 2, ʧʦ ʢʦʪʦʨʳʤ 

ʜʚʠʞʫʪʩʷ ʨʦʣʠʢʠ 3 ʢʘʙʠʥʳ 4. ʂʘʙʠʥʫ 

ʚʜʦʣʴ ʩʪʦʝʢ ʧʝʨʝʤʝʱʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ 

ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ ʠ ʮʝʧʥʫʶ ʧʝʨʝʜʘʯʫ, ʚʝʜʫ-

ʱʫʶ ʚʘʣ 5, ʪʷʥʫʱʠʡ ʯʝʨʝʟ ʜʚʝ ʟʚʝʟʜʦʯʢʠ 6 

ʜʚʝ ʮʝʧʠ 7, ʩʥʘʙʞʝʥʥʳʝ ʥʘʪʷʞʥʳʤʠ ʧʨʠ-

ʩʧʦʩʦʙʣʝʥʠʷʤʠ 8. 
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ʈʠʩ. 1. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʢʩ 

1 ï ʧʨʠʷʤʦʢ; 2 ï ʩʪʦʡʢʠ; 3 ï ʨʦʣʠʢʠ; 4 ï ʢʘʙʠʥʘ; 5 ï ʚʘʣ; 6 ï ʟʚʝʟʜʦʯʢʠ; 7 - ʮʝʧʠ; 8 ï ʥʘʪʷʞʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ; 9 ï ʪʦʨʮʝʚʘʷ ʧʦʜʲ-

ʝʤʥʦʝ ʜʚʝʨʮʝ; 10 - ʧʦʚʦʨʦʪʥʳʡ ʧʦʣ; 11 ï ʦʪʢʠʜʥʦʡ ʱʠʪ; 12 ï ʰʘʨʥʠʨʥʳʡ ʨʳʯʘʛ; 13 ï ʘʤʦʨʪʠʟʘʪʦʨʳ; 14 ï ʰʪʘʥʛʘ; 15 ï ʚʟʛʦʥ; 16 ï 
ʚʳʩʪʫʧ 

 

ʂʘʙʠʥʘ ʪʫʧʠʢʦʚʘʷ; ʩʪʝʥʢʠ ʝʝ ʩʝʪʯʘʪʳʝ ʩ 

ʦʙʣʠʮʦʚʢʦʡ, ʦʙʣʝʛʯʝʥʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʪʝʥʢʘʤʠ ʢʘʙʠʥʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʙʦʢ-

ʩʘʭ. ʂʘʙʠʥʘ ʟʘʢʨʳʚʘʝʪʩʷ ʪʦʨʮʝʚʦʡ ʧʦʜʲ-

ʝʤʥʦʡ ʜʚʝʨʮʝʡ 9; ʧʦʚʦʨʦʪʥʳʡ ʧʦʣ 10 ʩʦ-

ʝʜʠʥʝʥ ʩ ʦʪʢʠʜʥʳʤ ʱʠʪʦʤ 11 ʧʨʠ ʧʦʤʦʱʠ 

ʰʘʨʥʠʨʥʦʛʦ ʨʳʯʘʛʘ 12. ʇʦʣ ʢʘʙʠʥʳ ʩʦ-

ʩʪʘʚʣʝʥ ʠʟ ʰʝʩʪʠ ʨʘʟʜʝʣʴʥʳʭ ʠ ʠʟʦʣʠʨʦ-

ʚʘʥʥʳʭ ʩʝʢʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʤʝʱʝʥʳ ʵʣʝʢ-

ʪʨʦʜʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʢ 

ʪʨʝʤ ʬʘʟʘʤ ʣʠʥʠʠ, ʧʦʜʘʶʱʝʡ ʪʦʢ ʜʣʷ 

ʦʙʝʟʜʚʠʞʠʚʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʠʣʠ ʩʚʠʥʝʡ ʯʝʨʝʟ ʢʦʥʝʯʥʦʩʪʠ. 

ɺ ʧʨʠʷʤʢʝ ʩʤʦʥʪʠʨʦʚʘʥʳ ʘʤʦʨʪʠʟʘʪʦʨʳ 

13, ʩʤʷʛʯʘʶʱʠʝ ʫʜʘʨ ʧʨʠ ʧʦʩʘʜʢʝ ʢʘʙʠʥʳ 

ʚ ʢʨʘʡʥʝʝ ʥʠʞʥʝʝ ʧʦʣʦʞʝʥʠʝ, ʬʠʢʩʠʨʫʝ-

ʤʦʝ ʢʦʥʮʝʚʳʤʠ ʚʳʢʣʶʯʘʪʝʣʷʤʠ, ʜʝʡʩʪ-

ʚʫʶʱʠʤʠ ʦʪ ʰʪʘʥʛʠ 14. ɺʢʣʶʯʝʥʠʷ 

çʚʚʝʨʭè, çʚʥʠʟè, çʩʪʦʧè ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʢʥʦʧʦʯʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ. 

ʂʨʫʧʥʳʡ ʩʢʦʪ ʟʘʛʦʥʷʶʪ ʚ ʢʘʙʠʥʫ 4 ʧʨʠ 

ʧʦʜʥʷʪʦʡ ʪʦʨʮʝʚʦʡ ʜʚʝʨʮʝ 9 (ʚ ʵʪʦ ʚʨʝʤʷ 

ʢʘʙʠʥʘ ʟʘʥʠʤʘʝʪ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʪ. ʝ. 

ʧʦʣ ʢʘʙʠʥʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʦʣʘ 

ʚʟʛʦʥʘ 15), ʜʚʝʨʮʫ ʟʘʢʨʳʚʘʶʪ ʠ ʧʨʦʠʟʚʦʜʷʪ 

ʦʙʝʟʜʚʠʞʠʚʘʥʠʝ. ɼʣʷ ʚʳʛʨʫʟʢʠ ʞʠʚʦʪʥʦʛʦ 

ʢʘʙʠʥʫ 4 ʧʦʜʥʠʤʘʶʪ ʜʦ ʚʝʨʭʥʝʛʦ ʫʧʦʨʘ 

(ʧʦʜʲʝʤ 500 ʤʤ), ʦʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪ-

ʢʨʳʚʘʝʪʩʷ ʠ ʪʫʰʘ ʚʳʛʨʫʞʘʝʪʩʷ ʥʘ ʧʦʣ ʚʳ-

ʩʪʫʧʘ 16, ʦʪʢʫʜʘ ʝʝ ʧʦʜʥʠʤʘʶʪ ʥʘ ʧʫʪʴ 

ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ. ʇʦʩʣʝ ʚʳʛʨʫʟʢʠ ʢʘʙʠʥʘ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʇʨʠ ʛʘʟʦʚʦʡ ʘʥʝʩʪʝʟʠʠ ʩʚʠʥʝʡ ʵʣʝʢʪʨʦʪʦʢ 

ʦʪʢʣʶʯʘʶʪ, ʞʠʚʦʪʥʳʭ ʟʘʛʦʥʷʶʪ ʚ ʢʘʙʠʥʫ 

ʯʝʨʝʟ ʜʚʝʨʮʫ 9 ʧʨʠ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʢʘʙʠʥʳ. ɼʚʝʨʮʫ 9 ʟʘʢʨʳʚʘʶʪ ʠ ʚʢʣʶʯʘʶʪ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʦʧʫʩʢʘʶʱʠʡ ʢʘʙʠʥʫ ʚ 

ʧʨʠʷʤʦʢ 1, ʟʘʧʦʣʥʝʥʥʳʡ ʫʛʣʝʢʠʩʣʦʪʦʡ, ʫʨʦ-

ʚʝʥʴ ʢʦʪʦʨʦʡ ʥʘ 400 ʤʤ ʥʠʞʝ ʫʨʦʚʥʷ ʧʦʣʘ 

ʧʦʤʝʱʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʢʠʩʣʦʪʳ 

ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 50-70%. 

ɺ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ ʢʘʙʠʥʘ ʚʳʜʝʨʞʠʚʘʝʪ-

ʩʷ 10-15 ʩʝʢ, ʧʦʩʣʝ ʯʝʛʦ ʝʝ ʧʦʜʥʠʤʘʶʪ ʜʦ 

ʚʝʨʭʥʝʛʦ ʫʧʦʨʘ, ʛʜʝ ʦʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪ-

ʢʨʳʚʘʝʪʩʷ, ʠ ʩʚʠʥʴʠ ʚʳʛʨʫʞʘʶʪʩʷ ʥʘ ʧʦʣ 

ʚʳʩʪʫʧʘ 16. 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʙʦʢʩ ʨʘʙʦʪʘʝʪ ʧʦ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʦʤʫ ʮʠʢʣʫ; ʚʝʩ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ ʚʝʩʘ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʙʦʢʩʘ, ʭʦ-

ʪʷ ʛʘʙʘʨʠʪʳ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʝʥʳ. 

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʦʙʝʟʜʚʠʞʠʚʘʥʠʷ ʩʚʠʥʝʡ 

ʛʘʟʦʤ ʚ ʥʝʧʨʝʨʳʚʥʳʭ ʧʦʪʦʢʘʭ ʙʦʣʴʰʦʡ ʠ 

ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥ-

ʢʝ 2 [1, 5]. 



131 

- ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ - 

 

International Journal of Humanities and Natural Sciences, vol.12-2 (39), 2019 

 
ʈʠʩ. 2. ʂʦʥʚʝʡʝʨ ʪʠʧʘ çʦʚʘʣʴʥʳʡ ʪʫʥʥʝʣʴè ʜʣʷ ʦʛʣʫʰʝʥʠʷ ʩʚʠʥʝʡ ʫʛʣʝʢʠʩʣʳʤ ʛʘʟʦʤ: 

1 ð ʨʝʛʫʣʷʪʦʨ ʧʦʜʘʯʠ ʉʆ2; 2 ð ʧʨʠʷʤʦʢ; 3 ð ʨʝʜʫʢʪʦʨ; 4 ð ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 5 ð ʵʣʝʚʘʪʦʨ; 6 ð ʢʦʥʚʝʡʝʨ ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ; 

7 ð ʚʟʛʦʥ; 8 ð ʫʯʘʩʪʦʢ ʦʧʫʩʢʘʥʠʷ ʪʫʰ; 9 ð ʰʧʘʨʠʣʴʥʳʡ ʯʘʥ; 10 ð ʧʦʜʜʦʥ ʜʣʷ ʩʙʦʨʘ ʢʨʦʚʠ; 11 ð ʟʘʛʦʥ; 12 ð ʚʦʨʦʪʘ; 13 ð ʣʦ-
ʚʫʰʢʘ ʜʣʷ ʢʨʫʧʥʳʭ ʩʚʠʥʝʡ; 14 ð ʢʦʥʚʝʡʝʨ; 15 ð ʪʫʥʥʝʣʴ ʧʦʜʛʦʥʘ 

 

ʉʚʠʥʴʠ ʠʟ ʟʘʛʦʥʘ 11 ʧʦʩʪʫʧʘʶʪ ʯʝʨʝʟ 

ʚʦʨʦʪʘ 12 ʚ ʨʝʰʝʪʯʘʪʳʡ ʪʫʥʥʝʣʴ ʧʦʜʛʦʥʘ 

15, ʧʦʣ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥ ʧʦʜ ʫʛʣʦʤ ʢ 

ʛʦʨʠʟʦʥʪʫ. ʉʚʠʥʝʡ ʧʦʜʥʠʤʘʶʪ ʢ ʢʦʥʚʝʡʝʨʫ 

14 ʠ ʧʦʦʯʝʨʝʜʥʦ ʩ ʧʦʤʦʱʴʶ ʟʘʩʣʦʥʢʠ ʧʨʦ-

ʧʫʩʢʘʶʪ ʥʘ ʥʝʛʦ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʧʣʘ-

ʩʪʠʥʯʘʪʳʡ ʢʦʥʚʝʡʝʨ ʠʤʝʝʪ ʥʘ ʚʝʨʭʥʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʨʝʰʝʪʯʘʪʳʝ ʧʝʨʝʛʦʨʦʜʢʠ, ʦʙʨʘ-

ʟʫʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʦʪʩʝʢʠ. ʂʦʥʚʝʡʝʨ ʧʨʠ-

ʚʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʝ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 4 

ʯʝʨʝʟ ʮʝʧʥʫʶ ʧʝʨʝʜʘʯʫ ʠ ʨʝʜʫʢʪʦʨ 3. ʃʝʥ-

ʪʘ ʢʦʥʚʝʡʝʨʘ ʧʦʛʨʫʞʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʧʦ 

ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʠʷʤʦʢ 2, ʟʘʧʦʣ-

ʥʝʥʥʳʡ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʴʶ. ʉʢʦʨʦʩʪʴ 

ʠ ʜʣʠʥʘ ʢʦʥʚʝʡʝʨʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝ-

ʦʙʭʦʜʠʤʫʶ ʜʣʷ ʦʛʣʫʰʝʥʠʷ ʚʳʜʝʨʞʢʫ ʞʠ-

ʚʦʪʥʳʭ ʚ ʟʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʠʞʝ ʫʨʦʚ-

ʥʷ ʟʘʧʦʣʥʝʥʠʷ ʩʤʝʩʴʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʠʭ ʦʛʣʫʰʝʥʠʷ. ʆʛʣʫʰʝʥʥʳʝ ʞʠʚʦʪʥʳʝ 

ʵʣʝʚʘʪʦʨʦʤ 5 ʧʦʜʥʠʤʘʶʪʩʷ ʥʘ ʧʫʪʴ ʦʙʝʩ-

ʢʨʦʚʣʠʚʘʥʠʷ. 

ʉ ʫʯʝʪʦʤ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʙ-

ʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʪʝʯʢʠ ʉʆ2 ʫʩʪʘʥʦʚʢʫ ʩʥʘʙʞʘʶʪ ʩʠʩʪʝʤʦʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʛʘʟʘ ʠ ʫʨʦʚʥʷ ʩʤʝʩʠ ʚ ʧʨʠʷʤʢʝ (ʦʢʦʣʦ 

400 ʤʤ ʥʠʞʝ ʫʨʦʚʥʷ ʧʦʣʘ ʮʝʭʘ), ʘ ʪʘʢʞʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʘʧʧʘʨʘʪʫʨʫ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʩʤʝʩʠ ʠʟ ʧʨʠʷʤʢʘ ʠ ʝʛʦ ʚʝʥʪʠʣʷʮʠʠ. ʇʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʥʚʝʡʝʨʘ ʜʦʩʪʠʛʘʝʪ 240 ʛʦ-

ʣʦʚ ʚ 1 ʯ ʧʨʠ ʤʘʩʩʝ ʩʚʠʥʝʡ ʜʦ 125 ʢʛ. ʈʘʩʭʦʜ 

ʉʆ2 ʥʘ ʦʜʥʫ ʛʦʣʦʚʫ ʩʦʩʪʘʚʣʷʝʪ 80 ʛ [1]. 

ʅʘ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠ-

ʷʭ ʚ ʮʝʭʘʭ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʚʠʥʝʡ 

ʜʣʷ ʦʛʣʫʰʝʥʠʷ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʚʝʡʝʨ ʪʠʧʘ çʦʚʘʣʴʥʳʡ ʪʫʥ-

ʥʝʣʴè ʜʣʷ ʦʛʣʫʰʝʥʠʷ ʩʚʠʥʝʡ ʫʛʣʝʢʠʩʣʳʤ 

ʛʘʟʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦ-

ʪʦʨʦʛʦ ʙʳʣ ʦʧʠʩʘʥ ʚʳʰʝ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʥʚʝʡ-

ʝʨʘ ʷʚʣʷʶʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʣʘ-

ʩʪʠʥʯʘʪʦʛʦ ʢʦʥʚʝʡʝʨʘ ʩ ʫʙʦʡʥʳʤʠ ʞʠʚʦʪ-

ʥʳʤʠ ʩʦʟʜʘʝʪʩʷ ʧʦʪʦʢ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ 

ʚʳʥʦʩʠʪ ʯʘʩʪʠʯʥʦ ʛʘʟʦʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ, 

ʯʪʦ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʝʥʦ. ʃʠʥʠʷ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʨʦʠʟʚʦ-

ʜʷʪ ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʠ ʦʪʩʘʩʳʚʘʥʠʝ ʛʘʟʦʚʦʟ-

ʜʫʰʥʦʡ ʩʤʝʩʠ. ɺʩʝ ʵʪʦ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝ-

ʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʩʝʡ ʣʠʥʠʠ. 

ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʦʛʣʫʰʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʝ ʚʳʭʦʜʘ 

ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʠʟ ʛʘʟʦʚʦʡ ʢʘʤʝʨʳ., 

ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʣʠʥʠʠ. 

ʆʙʱʠʡ ʚʠʜ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʛʘʟʦʚʦʡ ʢʘʤʝ-

ʨʳ ʜʣʷ ʦʛʣʫʰʝʥʠʷ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. ɺ ʧʨʠʷʤʢʝ 15 ʩ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʠʣʠ ʢʠʨʧʠʯʥʳʤʠ ʩ ʞʝ-

ʣʝʟʥʝʥʠʝʤ ʩʪʝʥʢʘʤʠ ʩʤʦʥʪʠʨʦʚʘʥʘ ʩʚʘʨʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ 7. ɺ ʰʘʭʪʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʦʪ 

ʧʨʠʚʦʜʦʚ 5 ʯʝʨʝʟ ʢʘʥʘʪʦʚʝʜʫʱʠʝ ʰʢʠʚʳ 1 

ʜʚʝ ʢʘʙʠʥʳ 6, ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʯʝʨʝʟ ʧʦʜ-

ʚʝʩʢʠ 9 ʢ ʢʘʥʘʪʘʤ 8.  

ʂʘʙʠʥʘ ʪʫʧʠʢʦʚʘʷ, ʩʪʝʥʢʠ ʝʝ ʩʝʪʯʘʪʳʝ ʩ 

ʦʙʣʠʮʦʚʢʦʡ. ʂʘʙʠʥʘ ʟʘʢʨʳʚʘʝʪʩʷ ʪʦʨʮʝʚʦʡ 

ʧʦʜʲʝʤʥʦʡ ʜʚʝʨʮʝʡ, ʧʦʚʦʨʦʪʥʳʡ ʧʦʣ ʩ 

ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʠʤʝʝʪ ʚʳʩʪʫʧ. ʇʦʣ ʢʘʙʠʥʳ 

ʚʳʧʦʣʥʝʥ ʠʟ ʩʪʘʣʴʥʦʛʦ ʣʠʩʪʘ. 

ɺ ʧʨʠʷʤʢʝ ʩʤʦʥʪʠʨʦʚʘʥʳ: ʙʫʬʝʨ ʢʘʙʠ-

ʥʳ 10, ʩʤʷʛʯʘʶʱʠʡ ʫʜʘʨ ʧʨʠ ʧʦʩʘʜʢʝ ʢʘ-

ʙʠʥʳ ʚ ʢʨʘʡʥʝʝ ʥʠʞʥʝʝ ʧʦʣʦʞʝʥʠʝ; ʥʘ-
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ʧʨʘʚʣʷʶʱʠʝ ʢʘʙʠʥʳ ʠ ʨʝʛʫʣʷʪʦʨ ʧʦʜʘʯʠ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ.  

ʉ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʫʩʪʘʥʦʚʢʠ ʨʘʩʧʦʣʦ-

ʞʝʥ ʧʦʜʛʦʥ 2 ʩ ʜʚʝʨʴʶ 3, ʠʤʝʶʱʠʡ ʛʠʜʨʦ-

ʧʨʠʚʦʜ (ʛʠʜʨʦʮʠʣʠʥʜʨ) 4. ʉ ʣʝʚʦʡ ʩʪʦʨʦʥʳ 

ʠʤʝʝʪʩʷ ʧʨʠʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 14 ʜʣʷ ʦʛ-

ʣʫʰʝʥʥʳʭ ʩʚʠʥʝʡ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʝʨʝʤʝʱʘʝʤʳʡ ʚʝʩ ʢʘ-

ʙʠʥʳ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦʤ ʚʟʚʝʰʠ-

ʚʘʥʠʷ 13.  

 

 
 

ʈʠʩ. 3. ʆʙʱʠʡ ʚʠʜ ʛʘʟʦʚʦʡ ʢʘʤʝʨʳ ʜʣʷ ʦʛʣʫʰʝʥʠʷ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ 
1 ï ʢʘʥʘʪʦʚʝʜʫʱʠʡ ʰʢʠʚ;, 2 ï ʧʦʜʛʦʥ; 3 ï ʜʚʝʨʴ; 4 ï ʛʠʜʨʦʮʠʣʠʥʜʨ; 5 ï ʧʨʠʚʦʜ; 6 ï ʢʘʙʠʥʘ; 7 ï ʩʚʘʨʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʰʘʭʪʳ; 8 ï ʢʘʥʘʪ; 

9 ï ʧʦʜʚʝʩʢʘ ʢʘʙʠʥʳ; 10 ï ʙʫʬʝʨ ʢʘʙʠʥʳ; 11 ï ʨʝʛʫʣʷʪʦʨ ʧʦʜʘʯʠ ʉʆ2; 12 ï ʥʘʧʨʘʚʣʷʶʱʘʷ ʢʘʙʠʥʳ; 13 - ʫʩʪʨʦʡʩʪʚʦ ʚʟʚʝʰʠʚʘʶʱʝʝ;14 ï 

ʧʨʠʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 15 - ʧʨʠʷʤʦʢ 

 

ɺʢʣʶʯʝʥʠʷ çʚʢʣ.è ʠ çʩʪʦʧè ʧʨʦʠʟʚʦʜʷʪ-

ʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʦʯʥʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʛʘʟʦʚʘʷ ʢʘʤʝʨʘ ʜʣʷ ʦʛʣʫʰʝ-

ʥʠʷ ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ.  

ʉʚʠʥʝʡ ʟʘʛʦʥʷʶʪ ʚ ʢʘʙʠʥʫ 6 ʧʦʦʯʝʨʝʜʥʦ 

ʯʝʨʝʟ ʜʚʝʨʴ 3 ʧʦʜʛʦʥʘ 2. ʇʨʠ ʠʩʭʦʜʥʦʤ 

ʧʦʣʦʞʝʥʠʠ ʢʘʙʠʥʳ ʧʨʠʚʦʜ ʦʩʪʘʥʘʚʣʠʚʘʶʪ 

ʠ ʧʨʦʠʟʚʦʜʷʪ ʟʘʛʨʫʟʢʫ ʢʘʙʠʥʳ ʫʙʦʡʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ. ɼʚʝʨʮʫ ʢʘʙʠʥʳ ʟʘʢʨʳʚʘʶʪ ʠ 

ʚʢʣʶʯʘʶʪ ʧʨʠʚʦʜ, ʦʧʫʩʢʘʶʱʠʡ ʢʘʙʠʥʫ ʚ 

ʧʨʠʷʤʦʢ 15, ʟʘʧʦʣʥʝʥʥʳʡ ʫʛʣʝʢʠʩʣʦʪʦʡ, 

ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʡ ʥʘ 400 ʤʤ ʥʠʞʝ ʫʨʦʚʥʷ 

ʧʦʣʘ ʧʦʤʝʱʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʢʠ-

ʩʣʦʪʳ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 

50-70%. ɺ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ ʢʘʙʠʥʘ ʚʳ-

ʜʝʨʞʠʚʘʝʪʩʷ 10-15 ʩʝʢ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ ʚʝʨʭʥʝʛʦ ʫʧʦʨʘ, ʛʜʝ ʧʦʣ 

ʢʘʙʠʥʳ 6 ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʢʣʦʥʷʝʪʩʷ, ʠ 

ʩʚʠʥʴʠ ʚʳʛʨʫʞʘʶʪʩʷ ʚ ʧʨʠʝʤʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ. 

ʉ ʫʯʝʪʦʤ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʫʪʝʯʢʠ ʉʆ2 ʫʩʪʘʥʦʚʢʫ ʩʥʘʙʞʘʶʪ ʩʠʩ-

ʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ ʠ ʫʨʦʚʥʷ ʩʤʝʩʠ ʚ ʧʨʠ-

ʷʤʢʝ, ʘ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʘʧʧʘʨʘʪʫ-

ʨʫ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʤʝʩʠ ʠʟ ʧʨʠʷʤʢʘ ʠ ʝʛʦ 

ʚʝʥʪʠʣʷʮʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʛʘʟʦʚʦʡ ʢʘ-

ʤʝʨʳ ʫʩʢʦʨʷʝʪ ʠ ʫʣʫʯʰʘʝʪ ʧʨʦʮʝʩʩ ʦʛʣʫ-

ʰʝʥʠʷ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʣʠʥʠʠ ʧʝʨʚʠʯʥʦʡ ʧʝ-

ʨʝʨʘʙʦʪʢʠ ʩʚʠʥʝʡ. 
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Abstract. In modern workshops for the primary processing of pigs to stun slaughtered an-

imals, oval tunnel conveyors are used to stun pigs with carbon dioxide. The disadvantage of 

the conveyor under consideration is that when the plate conveyor with slaughter animals 

moves, an air stream is generated that partially removes the air-gas mixture, which is strictly 

prohibited. The line stops automatically. Produce ventilation and suction of the air-gas mix-

ture. All this leads to a decrease in the productivity of the entire line. The proposed design of 

the gas chamber allows you to speed up and improve the stunning process, along with this 

increase the productivity of the entire line of primary processing of pigs. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʭʘʨʘʢʪʝʨʥʳʡ ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʩ 

ʤʦʥʠʪʦʨʠʥʛʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ (ɻʊʉ) ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. ɼʘʥʥʳʝ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʦʩʷʪ ʜʠʩʢʨʝʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʧʨʠʚʷʟʘʥʳ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʫʥʢʪʳ ʢʦʪʦʨʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʚ ʩʪʚʦʨʘʭ, ʦʪʩʪʦʷʱʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʩʦʪʥʠ ʤʝʪʨʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʜʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʞʝʪ ʥʝʧʦʣʥʦ ʠʣʠ ʥʝʢʦʨʨʝʢʪʥʦ ʦʪʨʘʞʘʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦ-

ʜʷʱʠʝ ʚ ʪʝʣʝ ʩʦʦʨʫʞʝʥʠʷ. ʈʝʰʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʢʣʶʯʝʥʠʝ ʚ ʩʠʩʪʝʤʫ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦ-

ʨʠʥʛʘ ɻʊʉ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʛʦʨʥʦʨʫʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʥʪʦʚʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʝ, ʧʨʦʩʝʜʘʥʠʝ. 

 

ʅʘʩʳʧʥʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝ-

ʥʠʷ (ɻʊʉ) ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʥʦʛʠʭ 

ʦʪʨʘʩʣʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʅʘʧʨʠ-

ʤʝʨ, ʦʪ ʥʘʩʳʧʥʳʭ ʜʘʤʙ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ 

ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʚʠ-

ʩʠʪ ʨʘʙʦʪʘ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʩʝʛʦ ʧʨʝʜ-

ʧʨʠʷʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ ʘʚʘʨʠʠ ʥʘ ʧʦʜʦʙʥʳʭ 

ʩʦʦʨʫʞʝʥʠʷʭ ʧʨʠʚʦʜʷʪ ʢ ʦʛʨʦʤʥʳʤ ʩʦʮʠ-

ʘʣʴʥʳʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢ ʩʠʩʪʝʤʘʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ɻʊʉ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʦʩʦʙʦʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʨʝʜʧʠʩʳʚʘ-

ʶʪ ʧʨʦʚʝʜʝʥʠʝ ʝʞʝʛʦʜʥʳʭ ʨʘʙʦʪ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʦʮʝʥʢʫ ʨʘʟʣʠʯ-

ʥʳʭ ʘʩʧʝʢʪʦʚ ʨʘʙʦʪʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʊʉ. 

ʉʦʩʪʘʚ ʠ ʦʙʲʝʤ ʵʪʠʭ ʨʘʙʦʪ ʨʝʛʣʘʤʝʥʪʠʨʫ-

ʝʪʩʷ  ʧʨʦʝʢʪʦʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʳʡ ʨʘʟ-

ʨʘʙʘʪʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɻʊʉ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʭʘʨʘʢʪʝʨ-

ʥʳʡ ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ, ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʩ 

ʤʦʥʠʪʦʨʠʥʛʘ ɻʊʉ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ. 
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ʈʠʩ. 1. ʀʥʪʝʣʣʝʢʪ-ʢʘʨʪʘ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʥʠʷ ɻʊʉ ʥʘʢʦʧʠʪʝʣʷ [1] 

 

ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʘʙʦʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʥʘ ʨʠʩʫʥʢʝ 1, ʚʳʧʦʣʥʷʶʪʩʷ ʨʘʟ ʚ ʥʝʩʢʦʣʴ-

ʢʦ ʣʝʪ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ, ʚ 

ʦʩʥʦʚʥʦʤ, ʵʪʦ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʫʨʝ-

ʥʠʝʤ ʩʢʚʘʞʠʥ, ʦʪʙʦʨʦʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʧʨʦʙ. ʏʘʩʪʴ ʨʘʙʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʝʞʝʛʦʜʥʦ. 

ʉʨʝʜʠ ʪʘʢʠʭ ʨʘʙʦʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʦʠʪ 

ʚʳʜʝʣʠʪʴ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ-

ʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʦʨʫʞʝʥʠʷ ʠ ʢʦʥʪʨʦʣʴ 

ʦʪʢʣʦʥʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳʰʝ ʢʨʠʪʠ-

ʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ɸ ʪʘʢ ʞʝ ʠʟʤʝʨʝʥʠʷ 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʧʴʝʟʦʤʝʪʨʘʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʘʥʥʳʭ ʢʦʪʦʨʳʭ, ʩʪʨʦʷʪʩʷ ʜʝʧʨʝʩʩʠʦʥʥʳʝ 

ʢʨʠʚʳʝ, ʩʨʘʚʥʠʚʘʶʱʠʝʩʷ ʩ ʧʨʦʝʢʪʥʳʤʠ 

ʢʨʠʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʋ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʝʩʪʴ ʩʚʦʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʜʘʨʷ ʧʨʦʨʘ-

ʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʵʬʬʝʢʪʠʚ-

ʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʠ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦ-

ʨʳʝ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʠʚʝʣʠʨʫʶʪʩʷ ʢʦʤ-

ʧʣʝʢʩʠʨʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ. ʆʜʥʘʢʦ, ʤʥʦʛʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʣʘʜʘʶʪ ʦʜʥʠʤ 

ʦʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ï ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʧʦ-

ʣʫʯʘʝʤʳʭ ʟʥʘʯʝʥʠʡ. ɼʠʩʢʨʝʪʥʦʩʪʴ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʘʝʤʳʝ ʚ ʭʦʜʝ ʨʘʙʦʪ 

ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ 

ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʩʪʦ-

ʷʪʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʢʘʢ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, ʪʘʢ ʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠ-

ʤʝʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʟʘʤʝʨʳ ʛʣʫʙʠʥ ʚ 

ʧʴʝʟʦʤʝʪʨʘʭ, ʘ ʪʘʢʞʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʠ ʧʦ-

ʣʠʛʦʥʦʤʝʪʨʠʶ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʨʝʧʝʨʘʤ ʠ 

ʤʘʨʢʘʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʛʝʦʜʝʟʠʯʝʩʢʠʝ 

ʧʫʥʢʪʳ ʠ ʧʴʝʟʦʤʝʪʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ 

ʩʪʚʦʨʘʭ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʤʦ-

ʞʝʪ ʜʦʩʪʠʛʘʪʴ 500 ʤʝʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧ-

ʧʘʨʘʪʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ 

ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʚ ʦʜʥʠʭ ʩʪʚʦʨʘʭ ʫʧʨʦ-

ʱʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ, ʦʜʥʘʢʦ, ʩʦʟʜʘʝʪ 
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ʦʙʰʠʨʥʳʝ çʩʣʝʧʳʝ ʟʦʥʳè, ʜʘʥʥʳʝ ʧʦ ʢʦ-

ʪʦʨʳʤ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘ-

ʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘ ɻʊʉ ʨʝʛʫʣʷʨʥʦ 

ʧʨʦʚʦʜʷʪʩʷ ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦ-

ʩʪʦʷʥʠʝʤ ʩʦʦʨʫʞʝʥʠʷ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ 

ʵʣʝʤʝʥʪʦʚ [2-5]. ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʟʘʯʘʩʪʫʶ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʜʨʫʛʠʭ ʨʘʙʦʪ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʣʘʤʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʨʘʙʦʪ, 

ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʧʦʣʥʷ-

ʶʪʩʷ ʧʦʜʨʷʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʆʜʥʘʢʦ, 

ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʦʩʷʪ ʥʝ ʜʠʩʢʨʝʪ-

ʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʙʦʪ, ʧʝʨʝ-

ʯʠʩʣʝʥʥʳʭ ʚʳʰʝ, ʠ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚ-

ʥʦ, ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʨʘʩʩʤʦʪʨʠʤ 

ʢʦʤʧʣʝʢʩʥʳʝ ʠʟʳʩʢʘʥʠʷ, ʧʨʦʚʦʜʠʚʰʠʝʩʷ 

ʥʘ ʥʘʩʳʧʥʦʤ ɻʊʉ ʢʨʫʧʥʦʛʦ ʛʦʨʥʦʨʫʜʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʜʘʥ-

ʥʳʝ ʨʘʙʦʪʳ ʚʭʦʜʠʣʠ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʲʝʤʢʘ 

ʧʦ ʨʝʧʝʨʘʤ ʠ ʤʘʨʢʘʤ, ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ 

ʚʦʜʳ ʚ ʧʴʝʟʦʤʝʪʨʘʭ, ʘ ʪʘʢ ʞʝ ʚʠʟʫʘʣʴʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ. 

 ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ III  ʢʣʘʩʩʘ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ 

ʨʝʧʝʨʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʜʘʤʙʝ.  

 

ʊʘʙʣʠʮʘ. ɺʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʝʧʝʨʦʚ 

ɼʘʪʘ ɸʚʛʫʩʪ 2016 ɸʚʛʫʩʪ 2017 ʉʝʥʪʷʙʨʴ 2018 ʆʢʪʷʙʨʴ 2018 ʅʦʷʙʨʴ 2018 ʀʶʥʴ 2019 

ˉˉ 

ʧʫʥʢʪʦʚ 
ʅ,ʤ ʅ,ʤ ʅ,ʤ ʅ,ʤ ʅ,ʤ ʅ,ʤ 

280_5 279.062 279.049 279.066 279.05 279.1 
ʋʥʠʯʪʦʞʝʥ 

280_6 280.159 280.05 280.054 280.098 280.192 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʚʳʩʦʪʥʘʷ ʢʦʦʨ-

ʜʠʥʘʪʘ ʠʟʤʝʨʷʝʤʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʨʝʧʝʨʦʚ 

ʚ ʧʝʨʠʦʜ ʩ ʘʚʛʫʩʪʘ 2016 ʛʦʜʘ ʧʦ ʥʦʷʙʨʴ 

2018 ʢʦʣʝʙʣʝʪʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʦʤ 

ʜʠʘʧʘʟʦʥʝ. ɸʤʧʣʠʪʫʜʘ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʘʚ-

ʣʷʝʪ 5,1 ʩʤ ʜʣʷ ʧʫʥʢʪʘ 280_5 ʠ 14,5 ʩʤ ʜʣʷ 

ʧʫʥʢʪʘ 280_6. ʇʨʠ ʵʪʦʤ ʚ ʥʦʷʙʨʝ 2018 ʛʦʜʘ 

ʥʘʙʣʶʜʘʣʠʩʴ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʅʠ-

ʢʘʢʠʭ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦ 

ʜʘʥʥʳʤ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʝ ʥʘ-

ʙʣʶʜʘʣʦʩʴ. 

ʆʜʥʘʢʦ, ʧʦ ʜʘʥʥʳʤ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶ-

ʜʝʥʠʷ, ʧʨʦʚʦʜʠʚʰʝʛʦʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʤʦʥʠ-

ʪʦʨʠʥʛʘ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʨʦʩʝʜʘʥʠʝ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʦʣʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣʠ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʨʝʧʝʨʘ (ʨʠʩ. 2). ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠ-

ʩʫʥʢʘ 2, ʨʝʧʝʨ 280_2 ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʧʨʦ-

ʩʝʜʘʥʠʷ ʧʦʣʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʨʝʧʝʨ 

280_5 ʧʦʢʘʟʳʚʘʝʪ ʪʘʢʫʶ ʞʝ ʜʠʥʘʤʠʢʫ ʠʟ-

ʤʝʥʝʥʠʷ ʚʳʩʦʪʥʦʡ ʢʦʦʨʜʠʥʘʪʳ, ʢʘʢ ʠ ʨʝ-

ʧʝʨ 280_6, ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʙʠʣʴ-

ʥʦʤ ʫʯʘʩʪʢʝ ʜʘʤʙʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲ-

ʷʩʥʝʥʦ ʪʝʤ, ʯʪʦ ʧʫʥʢʪ 280_5, ʢʘʢ ʚʠʜʥʦ ʠʟ 

ʨʠʩʫʥʢʘ, ʫʩʪʘʥʦʚʣʝʥ ʫ ʧʦʜʦʰʚʳ ʚʳʰʝʣʝ-

ʞʘʱʝʛʦ ʫʩʪʫʧʘ, ʢʦʪʦʨʘʷ ʥʝ ʙʳʣʘ ʟʘʪʨʦʥʫʪʘ 

ʧʨʦʩʝʜʘʥʠʝʤ ʧʦʣʢʠ ʥʘ ʤʦʤʝʥʪ ʥʦʷʙʨʷ 2018 

ʛʦʜʘ. ʆʜʥʘʢʦ, ʫʞʝ ʢ ʠʶʥʶ 2019 ʛʦʜʘ ʤʘʩ-

ʰʪʘʙʳ ʧʨʦʩʝʜʘʥʠʷ ʫʚʝʣʠʯʠʣʠʩʴ, ʯʪʦ ʩʦ-

ʧʨʦʚʦʞʜʘʣʦʩʴ ʣʦʢʘʣʴʥʳʤʠ ʧʨʦʚʘʣʘʤʠ, ʠ 

ʨʝʧʝʨ ʙʳʣ ʫʥʠʯʪʦʞʝʥ (ʪʘʙʣʠʮʘ). 
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ʈʠʩ. 2. ʇʨʦʩʝʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʢʠ ʚ ʨʘʡʦʥʝ ʟʘʣʦʞʝʥʠʷ ʨʝʧʝʨʘ 280_5 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʭ ʨʘʙʦʪ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʠʩ-

ʢʨʝʪʥʳʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʦʪʨʘʞʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ɻʊʉ. ʆʩʦʙʝʥ-

ʥʦ, ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʫʯʘʩʪʢʦʚ, ʥʘ ʢʦʪʦ-

ʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ. ʈʝʰʝʥʠʝʤ ʜʘʥ-

ʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʢʣʶʯʝʥʠʝ ʚ 

ʧʨʦʛʨʘʤʤʫ ʨʘʙʦʪ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 
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HYDROTECHNICAL FACILITIES  
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Abstract. The article provides a typical list of works included in the monitoring system of the 

tailing dump hydrotechnical facilities. The data of most monitoring methods have discrete nature 

and associated with existing measurement system, the points of which usually are located in dam 

sites that are hundreds of meters apart of each other. As a result, this monitoring system may not 

fully and correctly reflect the processes occurring in the facility body. This problem solution may 

be connected with inclusion of visual inspection in the monitoring system. This conclusion was 

confirmed by the results of monitoring of the tailing dump hydrotechnical facilities of a Mur-

mansk region mining plant. 

Keywords: ground hydrotechnical facilities, dams, monitoring system, visual inspection, tail-

ing dump, subsidence. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʦʩʥʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʆʙʦ-

ʷʥʩʢʦʛʦ ɹʦʛʦʨʦʜʠʮʢʦ-ɿʥʘʤʝʥʩʢʦʛʦ ʤʫʞʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ. ʇʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʤʦʥʘʩʪʳʨʷ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʩʪʨʦʡʢʠ, 

ʧʨʠʥʘʜʣʝʞʘʚʰʠʝ ʦʙʠʪʝʣʠ, ʘ ʪʘʢʞʝ ʟʜʘʥʠʷ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʇʦʜʨʦʙʥʦ ʦʧʠ-

ʩʳʚʘʶʪʩʷ ʭʨʘʤʳ ʆʙʦʷʥʩʢʦʛʦ ɹʦʛʦʨʦʜʠʮʢʦ-ɿʥʘʤʝʥʩʢʦʛʦ ʤʫʞʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ (ɹʦʛʦʨʦ-

ʜʠʮʢʦ-ɿʥʘʤʝʥʩʢʘʷ ʮʝʨʢʦʚʴ, ʇʨʝʜʪʝʯʝʥʩʢʘʷ ʮʝʨʢʦʚʴ ʠ ʮʝʨʢʦʚʴ ʉʧʘʩʘ ʅʝʨʫʢʦʪʚʦʨʥʦʛʦ), ʘ 

ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʧʦʩʪʨʦʝʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʨʢʦʚʴ, ʭʨʘʤ, ʤʫʞʩʢʦʡ ʤʦʥʘʩʪʳʨʴ, ʦʙʠʪʝʣʴ, ʜʫʭʦʚʥʦʝ ʫʯʠʣʠʱʝ. 

 

ʉʝʡʯʘʩ ʤʘʣʦ ʢʪʦ ʠʟ ʞʠʪʝʣʝʡ ʛ. ʆʙʦʷʥʴ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʭʦʨʦʰʦ ʟʥʘʝʪ ʠʩʪʦʨʠʶ 

ʆʙʦʷʥʩʢʦʡ ʟʝʤʣʠ, ʘ ʦ ʪʦʤ, ʯʪʦ ʨʘʥʴʰʝ 

ʟʜʝʩʴ ʥʘʭʦʜʠʣʩʷ ʆʙʦʷʥʩʢʠʡ ɹʦʛʦʨʦʜʠʮʢʦ-

ɿʥʘʤʝʥʩʢʠʡ ʤʫʞʩʢʦʡ ʤʦʥʘʩʪʳʨʴ, ʟʥʘʶʪ 

ʝʜʠʥʠʮʳ. 

ɼʘʥʥʳʡ ʤʦʥʘʩʪʳʨʴ ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʤʝʩ-

ʪʝ ʧʫʩʪʳʥʝʢ ʤʦʥʘʭʦʚ ï ʦʪʰʝʣʴʥʠʢʦʚ, 

ʞʠʚʰʠʭ ʟʜʝʩʴ ʟʘʜʦʣʛʦ ʜʦ ʦʩʥʦʚʘʥʠʷ ʛ. 

ʆʙʦʷʥʴ. ʇʫʩʪʳʥʴʢʠ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʤʝʩ-

ʪʝ ʷʟʳʯʝʩʢʠʭ ʢʘʧʠʱ ʜʨʝʚʥʠʭ ʛʦʨʦʜʠʱ, 

ʯʪʦʙʳ ʦʩʚʷʪʠʪʴ ʵʪʠ ʤʝʩʪʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, 

ʵʪʦ ʥʘ ʤʝʩʪʝ ʜʨʝʚʥʝʛʦ ɹʦʷʥʩʢʦʛʦ ʛʦʨʦʜʠ-

ʱʘ, ʠʟʚʝʩʪʥʦʛʦ ʝʱʝ ʩ ʢʦʥʮʘ IV ʚʝʢʘ ʥ.ʵ. ʧʦ 

ʜʨʝʚʥʝʡʰʝʤʫ ʧʘʤʷʪʥʠʢʫ ʩʣʘʚʷʥʩʢʦʡ ʧʠʩʴ-

ʤʝʥʥʦʩʪʠ çɻʠʤʥʫ ɹʦʷʥʘè, ʚ ʢʦʪʦʨʦʤ ʛʦʚʦ-

ʨʠʪʩʷ, ʯʪʦ ʵʪʠ ʟʝʤʣʠ ʙʳʣʠ ʚʦʪʯʠʥʦʡ ʧʝʩ-

ʥʦʧʝʚʮʘ ʜʨʝʚʥʝʛʦ ʚʨʝʤʝʥʠ ɹʦʷʥʘ [1]. 

ʇʝʨʚʦʝ ʤʦʥʘʰʝʩʢʦʝ ʦʙʱʝʞʠʪʠʝ ʠʟ ʩʢʠ-

ʪʘ ʧʨʝʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʤʦʥʘʩʪʳʨʴ ʢ 1663-

1664 ʛʦʜʘʤ, ʢʦʛʜʘ ʆʙʦʷʥʴ ʠʟ ʩʪʦʨʦʞʝʚʦʛʦ 

ʩʪʘʣʘ ʫʝʟʜʥʳʤ ʛʦʨʦʜʦʤ. 

ʄʦʥʘʩʪʳʨʴ ʥʘʭʦʜʠʣʩʷ ʥʘ ʚʦʟʚʳʰʝʥʥʦ-

ʩʪʠ ʤʝʞʜʫ ɹʦʣʴʰʠʤ ʠ ʄʘʣʳʤ ʦʚʨʘʛʘʤʠ 

(ʨʠʩ. 1), ʠ ʝʛʦ ʩʪʨʦʝʥʠʷ ʙʳʣʠ ʦʙʥʝʩʝʥʳ ʩ 

ʪʨʝʭ ʩʪʦʨʦʥ ʢʘʤʝʥʥʦʡ ʦʛʨʘʜʦʡ. ɹʦʣʴʰʦʡ 

ʦʚʨʘʛ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʦʡ 

ʫʣ. 1-ʝ ʄʘʷ (ʙʳʚ. ʄʦʥʘʩʪʳʨʩʢʘʷ) ʠ ʜʦ 

ʫʣ. ɼʟʝʨʞʠʥʩʢʦʛʦ (ʙʳʚ. ʂʨʘʩʥʠʢʦʚʩʢʘʷ). 

ʈʘʥʴʰʝ ʦʚʨʘʛ ʜʦʭʦʜʠʣ ʜʦ ʜʚʦʨʦʚ ʫʣ. ʃʫʥʘ-

ʯʘʨʩʢʦʛʦ (ʙʳʚ. 1-ʷ ɹʝʣʛʦʨʦʜʩʢʘʷ), ʙʳʣ ʯʘʩ-

ʪʠʯʥʦ ʟʘʩʳʧʘʥ, ʛʜʝ ʚ 1965 ʛʦʜʫ ʙʳʣ ʧʦ-

ʩʪʨʦʝʥ ʛʦʨʦʜʩʢʦʡ ʩʪʘʜʠʦʥ. ʄʘʣʳʡ ʦʚʨʘʛ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ, ʥʘʯʠʥʘʶ-

ʱʠʤʩʷ ʦʪ ʢʦʨʧʫʩʘ ʰʢʦʣʳ-ʠʥʪʝʨʥʘʪʘ ʠ ʜʦ-

ʭʦʜʷʱʠʤ ʜʦ ʫʣ. ʌʨʫʥʟʝ (ʙʳʚ. ʄʝʱʘʥʩʢʘʷ), 

ʢʘʢ ʙʳ ʨʘʟʜʝʣʷʷ ʩʚʦʠʤʠ çʙʝʨʝʛʘʤʠè ʪʝʨʨʠ-

ʪʦʨʠʶ ʥʦʚʦʡ ʉʆʐ ˉ1, ʦʙʱʝʞʠʪʠʷ ʖʞ-

ʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʩʪʘʨʳʡ ʧʫʩ-

ʪʫʶʱʠʡ ʢʦʨʧʫʩ ʰʢʦʣʳ, ʛʜʝ ʦʥʘ ʥʘʭʦʜʠ-

ʣʘʩʴ ʨʘʥʝʝ, ʜʦ 1987 ʛ.  
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ʈʠʩ. 1. ʇʣʘʥ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʥʘʩʪʳʨʩʢʠʭ ʧʦʩʪʨʦʝʢ 

 

ɺʩʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʙʠʪʝʣʠ ʩʪʨʦʝʥʠʷ 

ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʳʥʝʰʥʠʭ 

ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʰʢʦʣʳ-ʠʥʪʝʨʥʘʪʘ, ʦʙʱʝ-

ʞʠʪʠʷ ʖʞʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʩʪʘ-

ʨʦʛʦ ʦʙʚʝʪʰʘʣʦʛʦ ʟʜʘʥʠʷ ʉʆʐ ˉ1, ʛʜʝ ʚ 

ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʝ ʚʨʝʤʝʥʘ ʥʘʭʦʜʠʣʦʩʴ 

ɼʫʭʦʚʥʦʝ ʫʯʠʣʠʱʝ. ɺ ʤʦʥʘʩʪʳʨʩʢʦʡ ʦʛʨʘ-

ʜʝ ʥʘʭʦʜʠʣʠʩʴ ʮʝʨʢʚʠ, ʙʨʘʪʩʢʘʷ ʪʨʘʧʝʟʥʘʷ, 

ʤʦʥʘʩʪʳʨʩʢʦʝ ʢʣʘʜʙʠʱʝ. ɼʫʭʦʚʥʦʝ ʫʯʠ-

ʣʠʱʝ ʩ ʫʯʠʣʠʱʥʳʤ ʇʨʘʚʣʝʥʠʝʤ ʨʘʩʧʦʣʘ-

ʛʘʣʦʩʴ ʚʦʩʪʦʯʥʝʝ ʤʦʥʘʰʝʩʢʦʛʦ ʢʦʨʧʫʩʘ. ɺ 

ʧʝʨʚʳʝ ʚʨʝʤʝʥʘ ʧʦʩʣʝ ʦʩʥʦʚʘʥʠʷ ʤʦʥʘ-

ʩʪʳʨʷ ʟʘ ɹʦʣʴʰʠʤ ʦʚʨʘʛʦʤ ʥʘʭʦʜʠʣʘʩʴ 

ʆʙʦʷʥʩʢʘʷ ʜʝʨʝʚʷʥʥʘʷ ʢʨʝʧʦʩʪʴ, ʟʘ ʄʘʣʳʤ 

ï ʉʪʨʝʣʝʮʢʘʷ ʩʣʦʙʦʜʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝ-

ʥʝʩʝʥʥʘʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʢ ʨʝʯʢʝ ʆʙʦʷʥ-

ʢʝ. 

ʂʘʢ ʠ ʤʥʦʛʠʝ ʤʦʥʘʩʪʳʨʠ XVII  ʚʝʢʘ, 

ʆʙʦʷʥʩʢʠʡ ʙʳʣ ʜʝʨʝʚʷʥʥʳʤ, ʯʪʦ ʚʝʣʦ ʢ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʧʨʠ-

ʥʘʜʣʝʞʘʱʠʭ ʝʤʫ ʧʦʩʪʨʦʝʢ ʚʦ ʚʨʝʤʷ ʧʦʞʘ-

ʨʘ [1]. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʦʭʨʘʥʠʣʠʩʴ ʣʠʰʴ 

ʜʦʢʫʤʝʥʪʳ ʦ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʦʧʠʩʘʥʠʠ 

ʆʙʦʷʥʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ, ʢʦʛʜʘ ʦʥ ʫʞʝ ʙʳʣ 

ʢʘʤʝʥʥʳʤ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʦʩʪʨʦʝʢ ʆʙʦʷʥʩʢʦʛʦ 

ʤʦʥʘʩʪʳʨʷ ʙʳʣʘ ɹʦʛʦʨʦʜʠʮʢʦ-ɿʥʘʤʝʥʩʢʘʷ 

ʮʝʨʢʦʚʴ (ʨʠʩ. 2,ʘ), ʢʦʪʦʨʘʷ ʚʦ ʚʨʝʤʝʥʘ ʩʫ-

ʱʝʩʪʚʦʚʘʥʠʷ ʦʙʠʪʝʣʠ ʩʦʩʪʘʚʣʷʣʘ ʫʢʨʘʰʝ-

ʥʠʝ ʥʝ ʪʦʣʴʢʦ ʤʦʥʘʩʪʳʨʶ, ʥʦ ʠ ʚʩʝʤʫ ʛʦ-

ʨʦʜʫ. çʀ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʪʘʢʦʝ ʧʨʦʠʟ-

ʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʦʝ ʜʝʣʘʝʪ ʯʝʩʪʴ 

ʧʨʘʚʦʩʣʘʚʥʦʤʫ ʭʫʜʦʞʥʠʢʫ, ʜʦʩʪʘʪʦʯʥʦ 

ʚʣʘʜʝʚʰʝʤʫ ʠʟʷʱʥʳʤ ʚʢʫʩʦʤ ʚ ʭʨʠʩʪʠʘʥ-

ʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʥʫʪʳʤ 

ʯʫʚʩʪʚʦʤ ʥʝʙʝʩʥʦʡ ʢʨʘʩʦʪʳ. ʀ ʩʘʤʦʤʫ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʤʫ ʚʟʛʣʷʜʫ ʢʫʧʦʣʘ ʝʝ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪʩʷ ʦʪʥʶʜʴ ʥʝ ʪʷʛʦʪʝʶʱʠʤʠ ʢ ʟʝʤʣʝ, ʘ 

ʣʝʛʢʦ ʠ ʩʚʦʙʦʜʥʦ ʩʪʨʝʤʷʱʠʤʠʩʷ ʢ ʥʝ-

ʙʫè [2]. 

ɸʣʪʘʨʠ ʵʪʦʡ ʪʨʝʭʧʨʝʩʪʦʣʴʥʦʡ ʮʝʨʢʚʠ 

ʙʳʣʠ ʧʦʣʫʢʨʫʛʣʳʝ, ʘ ʩʨʝʜʥʠʡ ʚʳʜʚʠʛʘʣʩʷ 

ʥʝʤʥʦʛʦ ʚʧʝʨʝʜ ʧʨʝʜʝʣʴʥʳʭ. ʅʘ ʚʦʩʪʦʯʥʦʡ 

ʩʪʦʨʦʥʝ ʦʥʠ ʠʤʝʣʠ ʧʦ ʪʨʠ ʦʢʥʘ, ʩ ʞʝʣʝʟ-

ʥʳʤʠ, ʵʩʪʝʪʠʯʥʦ ʨʘʩʢʨʘʰʝʥʥʳʤʠ, ʯʘʩʪʠʯ-

ʥʦ ʨʘʟʟʦʣʦʯʝʥʥʳʤʠ, ʨʝʰʝʪʢʘʤʠ. ɺʝʨʭʥʠʡ 

ʢʘʨʥʠʟ ʩʨʝʜʥʝʛʦ ʘʣʪʘʨʷ ʙʳʣ ʫʢʨʘʰʝʥ ʣʝʧ-

ʥʳʤʠ, ʦʧʨʦʢʠʥʫʪʳʤʠ ʚʥʠʟ ʙʘʰʝʥʢʘʤʠ. 

ʅʝʤʥʦʛʦ ʚʦʟʚʳʰʘʶʱʠʡʩʷ ʥʘʜ ʢʨʳʰʝʡ ʙʦ-

ʢʦʚʳʭ ʧʨʝʜʝʣʦʚ ʮʝʨʢʚʠ ʯʝʪʚʝʨʠʢ ʩʨʝʜʥʝʛʦ 

ʭʨʘʤʘ ʧʦ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʷʣ ʧʨʘʚʠʣʴʥʳʡ 
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ʢʚʘʜʨʘʪ ʠ ʟʘʢʘʥʯʠʚʘʣʩʷ ʩʣʦʞʥʳʤ ʢʘʨʥʠ-

ʟʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʟʨʠʪʝʣʶ ʧʦ-

ʣʦʞʝʥʥʳʤ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʦ ʫʛʣʘʤ ʯʝʪ-

ʚʝʨʠʢʘ ʛʣʘʜʢʠʭ ʧʠʣʷʩʪʨʘʭ. ʅʘ ʵʪʦʤ ʯʝʪʚʝ-

ʨʠʢʝ, ʧʦ ʢʘʨʥʠʟʫ ʦʢʘʡʤʣʝʥʥʦʤ ʞʝʣʝʟʥʦʡ 

ʢʨʦʚʣʝʡ, ʚʦʟʚʳʰʘʣʩʷ ʦʩʴʤʝʨʠʢ, ʢʘʞʜʘʷ 

ʩʪʦʨʦʥʘ ʢʦʪʦʨʦʛʦ ʦʪʜʝʣʷʣʘʩʴ ʦʪ ʩʦʩʝʜʥʝʡ 

ʥʝʙʦʣʴʰʦʡ ʧʦʣʫʢʦʣʦʥʢʦʡ, ʙʘʟʠʩ ʠ ʢʘʧʠ-

ʪʝʣʴ ʢʦʪʦʨʦʡ ʙʳʣʠ ʧʨʦʩʪʦʡ ʬʦʨʤʳ. ʆʩʴ-

ʤʝʨʠʢ ʟʘʢʘʥʯʠʚʘʣʩʷ ʜʚʦʡʥʳʤ ʢʘʨʥʠʟʦʤ, 

ʦʧʠʨʘʶʱʠʤʩʷ ʧʦ ʫʛʣʘʤ ʥʘ ʢʘʧʠʪʝʣʷʭ ʫʧʦ-

ʤʷʥʫʪʳʭ ʧʦʣʫʢʦʣʦʥʥ. ɸ ʚʳʰʝ ʢʘʨʥʠʟʘ 

ʚʦʟʚʝʜʝʥʳ ʚʦʩʝʤʴ ʧʦʣʫʢʨʫʛʣʳʭ, ʩ ʚʦʨʦʥ-

ʢʦʦʙʨʘʟʥʳʤʠ ʚʝʨʭʘʤʠ ʧʘʨʘʧʝʪʦʚ ʠʣʠ 

ʬʨʦʥʪʦʥʦʚ, ʢʦʪʦʨʳʝ ʢʨʘʡʥʠʤʠ ʩʚʦʠʤʠ ʫʛ-

ʣʘʤʠ ʦʧʠʨʘʣʠʩʴ ʥʘ ʪʝʭ ʞʝ ʢʘʧʠʪʝʣʷʭ ʫʧʦ-

ʤʷʥʫʪʳʭ ʧʦʣʫʢʦʣʦʥʥ ʩ ʢʘʨʥʠʟʘʤʠ. ʅʘ ʵʪʠʭ 

ʬʨʦʥʪʦʥʘʭ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʯʝʪʳʨʝ ʛʣʘʚʳ, 

ʩʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦ ʩʪʦʨʦʥʘʤ ʩʚʝʪʘ. 

ʐʝʡʢʘʤʠ ʜʣʷ ʵʪʠʭ ʛʣʘʚ ʩʣʫʞʠʣʠ ʚʦʟʚʝ-

ʜʝʥʥʳʝ ʠʟ ʩʝʨʝʜʠʥʳ ʯʝʪʳʨʝʭ ʬʨʦʥʪʦʥʦʚ 

ʚʦʩʴʤʠʫʛʦʣʴʥʳʝ ʢʦʣʦʥʥʳ. ɺʩʝ ʧʷʪʴ ʛʣʘʚ 

ʙʳʣʠ ʧʦʢʨʳʪʳ ʩʚʝʪʣʳʤ ʤʝʪʘʣʣʦʤ ʠ ʫʚʝʥ-

ʯʘʥʳ ʚʦʩʴʤʠʢʦʥʝʯʥʳʤʠ ʧʨʦʨʝʟʥʳʤʠ, ʚʳ-

ʟʣʘʱʝʥʥʳʤʠ ʢʨʝʩʪʘʤʠ. ʅʘ ʚʝʨʭʫ ʛʣʘʚʥʦʛʦ 

ʢʫʧʦʣʘ ʚʦʟʚʳʰʘʣʘʩʴ çʩʚʝʨʭ ʦʙʦʜʦʯʢʘ ʦʩʴ-

ʤʠʫʛʦʣʴʥʘʷ ʰʝʡʢʘ, ʩʣʫʞʘʱʘʷ ʙʘʟʠʩʦʤ ʜʣʷ 

ʦʩʴʤʠʫʛʦʣʴʥʦʡ ʥʝʤʥʦʛʦ ʩʧʣʶʩʥʫʪʦʡ 

ʙʦʣʴʰʦʡ ʛʣʘʚʳ, ʫʚʝʥʯʘʥʥʦʡ ʚʦʩʴʤʠʢʦʥʝʯ-

ʥʳʤ ʧʨʦʨʝʟʥʳʤ ʠ ʚʳʟʣʘʱʝʥʥʳʤ ʢʨʝ-

ʩʪʦʤè [2]. 

ʊʨʘʧʝʟʥʘʷ ʠ ʧʨʠʜʝʣʳ ɹʦʛʦʨʦʜʠʮʢʦ-

ɿʥʘʤʝʥʩʢʦʡ ʮʝʨʢʚʠ ʙʳʣʠ ʧʦʢʨʳʪʳ ʣʠʩʪʦ-

ʚʳʤ ʞʝʣʝʟʦʤ ʠ ʦʢʨʘʰʝʥʳ ʟʝʣʝʥʥʦʡ ʢʨʘʩ-

ʢʦʡ. ʆʩʴʤʠʫʛʦʣʴʥʳʡ ʷʨʫʩ ʢʦʣʦʢʦʣʴʥʠ, 

ʩʪʦʷʱʠʡ ʥʘ ʢʚʘʜʨʘʪʝ ʥʠʞʥʝʛʦ ʵʪʘʞʘ, ʦʢʘʥ-

ʯʠʚʘʣʩʷ çʧʘʨʘʣʣʝʣʴʥʦ ʚʳʩʦʪʝ ʦʩʴʤʝʨʠʢʘ 

ʛʣʘʚʥʦʛʦ ʢʫʧʦʣʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʦʨʤʝ 

ʵʪʦʛʦ ʷʨʫʩʘ, ʧʦʩʪʘʚʣʝʥ ʥʘ ʥʝʤ ʰʘʪʨʦʚʳʡ, 

ʢʘʤʝʥʥʳʡ ʦʩʴʤʠʫʛʦʣʴʥʳʡ ʚʝʨʭ, ʢʦʪʦʨʳʡ 

ʚʝʩʴ ʧʦʢʨʳʪ ʩʚʝʪʣʳʤ ʤʝʪʘʣʣʦʤ ʠ ʫʚʝʥʯʘʥ 

ʛʣʘʜʢʠʤ ʞʝʣʝʟʥʳʤ ʚʳʟʣʘʱʝʥʥʳʤ ʢʨʝ-

ʩʪʦʤè [2]. 

ʂ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ɿʥʘʤʝʥʩʢʦʡ ʮʝʨʢʚʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʛʨʘʥʠʮʝ ʩ ʦʚʨʘʛʦʤ ʨʘʩʧʦ-

ʣʘʛʘʣʘʩʴ ʪʝʧʣʘʷ (ʦʪʘʧʣʠʚʘʣʘʩʴ ʢʘʧʠʪʘʣʴ-

ʥʦʡ ʧʦʜʟʝʤʥʦʡ ʧʝʯʴʶ) ʇʨʝʜʪʝʯʝʥʩʢʘʷ ʮʝʨ-

ʢʦʚʴ (ʨʠʩ. 2,ʙ). ʇʦʩʪʨʦʝʥʘ ʦʥʘ ʙʳʣʘ ʦʨʠʝʥ-

ʪʠʨʦʚʦʯʥʦ ʚ 20-ʭ ʛʦʜʘʭ XVIII  ʚʝʢʘ. ʇʦ ʥʘ-

ʨʫʞʥʦʤʫ ʬʘʩʘʜʫ ʇʨʝʜʪʝʯʝʥʩʢʘʷ ʮʝʨʢʦʚʴ 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʙʘʟʠʣʠ-

ʢʠ, ʝʝ ʯʝʪʚʝʨʠʢ, ʯʫʪʴ ʧʨʠʧʦʜʥʷʪʳʡ ʥʘʜ 

ʜʚʫʩʢʘʪʥʦʡ ʢʨʳʰʝʡ ʮʝʨʢʦʚʥʦʡ ʪʨʘʧʝʟʳ, 

ʠʤʝʣ ʥʘ ʩʝʙʝ ʞʝʣʝʟʥʫʶ ʯʝʪʳʨʝʭʩʢʘʪʥʫʶ 

ʢʨʳʰʫ, ʦʢʨʘʰʝʥʥʫʶ ʟʝʣʝʥʦʡ ʢʨʘʩʢʦʡ. 

ɻʣʘʚʘ ʝʝ ʙʳʣʘ ʫʚʝʥʯʘʥʘ ʯʝʪʳʨʝʭʢʦʥʝʯʥʳʤ 

ʚʳʟʣʘʱʝʥʥʳʤ ʢʨʝʩʪʦʤ, ʢ ʮʝʥʪʨʫ ʢʦʪʦʨʦʛʦ 

ʙʳʣʠ ʧʨʠʢʨʝʧʣʝʥʳ ʢʦʧʴʝ ʠ ʪʨʦʩʪʴ, ʘ ʧʦʧʝ-

ʨʝʯʥʠʢ ʢʨʝʩʪʘ ʙʳʣ ʫʩʝʷʥ ʦʩʪʨʳʤʠ ʩʧʠʮʘ-

ʤʠ [3]. 

 

 
ɸ                                                                 ɹ 

ʈʠʩ. 2. ʘ) ɹʦʛʦʨʦʜʠʮʢʦ-ɿʥʘʤʝʥʩʢʘʷ ʮʝʨʢʦʚʴ (ʚʠʜ ʩʦ ʩʪʦʨʦʥʳ ɹʦʣʴʰʦʛʦ ʦʚʨʘʛʘ; ʙ) ʇʨʝʜʪʝ-

ʯʝʥʩʢʘʷ ʮʝʨʢʦʚʴ 

 

ʄʝʞ ʜʚʫʭ ʵʪʠʭ ʮʝʨʢʚʝʡ, ʢʘʢ ʵʪʦ ʭʦʨʦʰʦ 

ʚʠʜʥʦ ʥʘ ʦʪʢʨʳʪʢʝ 1911 ʛ. çʆʙʦʷʥʴ. ʄʦʥʘ-

ʩʪʳʨʴè ʦʪ ʚʦʨʦʪ ʧʦ ʩʢʣʦʥʫ ʦʚʨʘʛʘ ʚʥʠʟ ʰʣʘ 

ʢʘʤʝʥʥʘʷ ʣʝʩʪʥʠʮʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʣʠʮʳ 

ʂʘʤʝʥʥʦʡ (ʥʳʥʝ ʐʤʠʜʪʘ). ʕʪʘ ʣʝʩʪʥʠʮʘ 

ʙʳʣʘ ʚʝʩʴʤʘ ʤʘʩʩʠʚʥʘ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʫʢ-

ʨʘʰʘʣʘ ʧʘʥʦʨʘʤʫ ʤʦʥʘʩʪʳʨʷ (ʨʠʩ. 3). 
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ʂʨʦʤʝ ʪʦʛʦ, ʧʦʤʠʤʦ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʭʨʘʤʦʚ, ʚ ʩʦʩʪʘʚ ʤʦʥʘʩʪʳʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʚʭʦʜʠʣʘ ʮʝʨʢʦʚʴ ʉʧʘʩʘ ʅʝʨʫʢʦʪʚʦʨʥʦʛʦ, 

ʨʘʩʧʦʣʘʛʘʝʤʘʷ ʥʘʜ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʚʭʦ-

ʜʦʤ ʚ ʤʦʥʘʩʪʳʨʴ (ʪʘʢʞʝ ʵʪʫ ʮʝʨʢʦʚʴ ʥʘʟʳ-

ʚʘʣʠ çʅʘʜʚʨʘʪʥʘʷè, ʪ.ʢ. ʦʥʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ 

ʚʪʦʨʦʤ ʵʪʘʞʝ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʰʢʦʣʳ-

ʠʥʪʝʨʥʘʪʘ) [3]. 

ɺ ʩʝʨʝʜʠʥʝ XIX   ʚʝʢʘ ʆʙʦʷʥʩʢʠʡ ʤʦʥʘ-

ʩʪʳʨʴ ʥʘʯʠʥʘʝʪ ʘʢʪʠʚʥʦ ʩʪʨʦʠʪʴʩʷ. ʇʦʩʣʝ 

ʩʠʣʴʥʦʡ ʙʫʨʠ 1850 ʛʦʜʘ ʜʝʬʦʨʤʠʨʦʚʘʚ-

ʰʝʝʩʷ ʥʘʚʝʨʰʠʝ ʰʘʪʨʦʚʦʡ ʢʦʣʦʢʦʣʴʥʠ ʟʘ-

ʤʝʥʷʶʪ ʚʦʩʴʤʠʢʦʥʝʯʥʳʤ ʢʨʝʩʪʦʤ. ʊʝʩʥʦʪʘ 

ɿʥʘʤʝʥʩʢʦʡ ʮʝʨʢʚʠ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʙʳʚʰʝʡ 

ʦʜʥʦʧʨʝʩʪʦʣʴʥʦʡ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʝʝ ʧʝʨʝʩʪʨʦʡʢʠ ʠ ʨʘʩʰʠʨʝʥʠʷ. ʇʦ 

ʧʨʦʝʢʪʫ ʦʪ 21 ʠʶʣʷ 1853 ʛʦʜʘ ɿʥʘʤʝʥʩʢʘʷ 

ʮʝʨʢʦʚʴ çʜʝʷʥʠʷʤʠ ʠ ʱʝʜʨʦʪʘʤʠè ʦʙʦʷʥ-

ʩʢʦʡ ʧʦʤʝʱʠʮʳ ʛʝʥʝʨʘʣʴʰʠ ʂʨʳʣʦʚʦʡ 

ʨʘʩʰʠʨʷʝʪʩʷ ʜʚʫʤʷ ʧʨʠʩʪʨʦʝʥʥʳʤʠ ʧʨʝʜʝ-

ʣʘʤʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʪʨʝʭʧʨʝʩʪʦʣʴʥʦʡ.  

 

 
ɸ                                                                 ɹ 

ʈʠʩ. 3. ʘ) ʆʪʢʨʳʪʢʘ çʆʙʦʷʥʴ. ʄʦʥʘʩʪʳʨʴè; ʙ) ʆʪʢʨʳʪʢʘ çʆʙʦʷʥʴ. ɼʫʭʦʚʥʦʝ ʫʯʠʣʠʱʝè 

 

ɺ 1793 ʛʦʜʫ ʧʨʠ ʆʙʦʷʥʩʢʦʤ ɿʥʘʤʝʥʩʢʦʤ 

ʤʦʥʘʩʪʳʨʝ ʙʳʣʦ ʟʘʢʨʳʪʦ ʆʙʦʷʥʩʢʦʝ ʜʫ-

ʭʦʚʥʦʝ ʫʯʠʣʠʱʝ ʩ ɼʫʭʦʚʥʳʤ ʇʨʘʚʣʝʥʠʝʤ 

(ʨʠʩ. 4). ʆʙʦʷʥʩʢʦʝ ʜʫʭʦʚʥʦʝ ʫʯʠʣʠʱʝ 

ʧʨʦʩʫʱʝʩʪʚʦʚʘʣʦ ʜʦ 1918 ʛ., ʚ ʩʦʚʝʪʩʢʦʝ 

ʚʨʝʤʷ ʚ ʥʝʤ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʆʙʦʷʥʩʢʘʷ 

ʉʆʐ ˉ1.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ʤʦ-

ʥʘʩʪʳʨʴ ʙʳʣ ʨʘʟʨʫʰʝʥ, ʘ ʚʦʩʧʦʤʠʥʘʥʠʷ ʦ 

ʥʝʤ ʟʘʙʳʪʳ. ʆ ʪʦʤ, ʯʪʦ ʥʝ ʪʘʢ ʜʘʚʥʦ ʥʘ 

ʵʪʦʤ ʤʝʩʪʝ ʥʘʭʦʜʠʣʘʩʴ ʦʙʠʪʝʣʴ, ʥʘʤ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʟʜʘʥʠʷ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʰʢʦ-

ʣ-rʠʥʪʝʨʥʘʪʘ, ʦʙʱʝʞʠʪʠʷ ʖʞʥʳʭ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʩʪʘʨʦʛʦ ʟʜʘʥʠʷ ʉʆʐ 

ˉ1. ʇʝʨʚʳʝ ʜʚʘ ʟʜʘʥʠʷ ʩ ʥʘʯʘʣʘ 80-ʭ ʛʛ. 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʝʨʝʩʪʨʘʠʚʘʣʠʩʴ ʠ, ʚ ʢʦʥʮʝ 

ʢʦʥʮʦʚ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʪʝʨʷʣʠ ʩʚʦʡ ʧʝʨ-

ʚʦʥʘʯʘʣʴʥʳʡ ʦʙʣʠʢ.  

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʜʦʰʝʜʰʝʛʦ ʜʦ ʥʘʰʠʭ 

ʜʥʝʡ ʟʜʘʥʠʷ ʜʫʭʦʚʥʦʛʦ ʫʯʠʣʠʱʘ (ʛʜʝ ʜʦ 

1987 ʛ. ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʉʆʐ ˉ1), ʪʦ ʦʥʦ 

ʩʝʡʯʘʩ ʟʘʙʨʦʰʝʥʦ ʠ ʨʘʟʨʫʰʘʝʪʩʷ ʥʘ ʛʣʘʟʘʭ, 

ʭʦʪʷ ʠ ʷʚʣʷʝʪʩʷ ʧʘʤʷʪʥʠʢʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʛʦ ʥʘʩʣʝʜʠʷ [5]. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʜʝʪʩʢʦʛʦ 

ʩʧʦʨʪʠʚʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʚ ʛ. ɿʝʣʝʥʦʛʦʨʩʢʝ. ɺ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʣʝʞʠʪ ʠʜʝʷ 

ʩʦʟʜʘʥʠʷ ʜʝʪʩʢʦʛʦ ʦʣʠʤʧʠʡʩʢʦʛʦ ʛʦʨʦʜʢʘ ʚ ʜʫʭʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʇʨʝʞʜʝ ʚʩʝ-

ʛʦ, ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ. ɿʘʪʝʤ ʧʝʨʝʯʠʩʣʝʥʳ 

ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʜʝʪʩʢʦ-

ʛʦ ʩʧʦʨʪʠʚʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ. ʀʩʭʦʜʷ ʠʟ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʮʝʥʪʨʝ, 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʩʦ ʩʭʝʤʦʡ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʜʝʪʩʢʦʛʦ ʩʧʦʨʪʠʚʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʰʢʦʣʘ, ʛʝʥʧʣʘʥ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʮʝʥʪʨ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʜʝʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʢ-

ʪʠʚʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʨʝʙʝʥʢʘ, 

ʢʦʪʦʨʳʡ ʠʱʝʪ ʚʘʨʠʘʥʪ ʩʚʦʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʠ ʧʝʜʘʛʦʛʘ, ʩʪʨʝʤʷʱʝʛʦʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʝʛʦ ʦʞʠʜʘʥʠʷ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʦʙʲʝ-

ʜʠʥʝʥʠʡ ʧʦ ʠʥʪʝʨʝʩʘʤ [1]. 

ɼʝʪʩʢʠʡ ʩʧʦʨʪʠʚʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʮʝʥʪʨ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ, ʛʜʝ ʜʝʪʠ ʠʟ ʨʘʟʥʳʭ 

ʩʧʦʨʪʠʚʥʳʭ ʰʢʦʣ ʩʤʦʛʫʪ ʚʩʪʨʝʪʠʪʴʩʷ ʜʣʷ 

ʦʙʤʝʥʘ ʦʧʳʪʦʤ, ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʥʠʡ 

ʠ ʩʙʦʨʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʜʠʢʪʦʚʘʥʘ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʜʝʪʩʢʦʛʦ ʩʧʦʨ-

ʪʠʚʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, 

ʫʩʪʘʨʝʚʰʝʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ 

ʙʘʟʦʡ ʫʯʨʝʞʜʝʥʠʡ ʜʝʪʩʢʦʛʦ ʩʧʦʨʪʠʚʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ [2] ʠ ʜʝʤʦʛʨʘ-

ʬʠʯʝʩʢʠʤ ʧʦʜʲʝʤʦʤ [3]. ʎʝʥʪʨ ʨʘʩʩʯʠʪʘʥ 

ʥʘ ʚʨʝʤʝʥʥʦʝ ʧʨʝʙʳʚʘʥʠʝ 250 ʫʯʝʥʠʢʦʚ.  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʜʝʪʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʝʰʝʥʠʝ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʜʝʪʩʢʦʛʦ ʩʧʦʨʪʠʚʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʚ ʛ. ɿʝʣʝʥʦʛʦʨʩʢ. 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘ ʚʳʙʨʘʥ 

ʫʯʘʩʪʦʢ ʚ ʛ. ɿʝʣʝʥʦʛʦʨʩʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʤʝʞʜʫ ʇʨʠʤʦʨʩʢʠʤ ʰʦʩʩʝ ʠ ʙʝʨʝʛʦʚʦʡ ʣʠ-

ʥʠʝʡ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ, ʧʣʦʱʘʜʴʶ 8,31 ʛʘ. 

ʋʯʘʩʪʦʢ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʦʩʪʫʧʥʦʩʪʴʶ, ʚʦʢʨʫʛ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ. ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʫʯʘʩʪʢʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʫʯʘʩʪʢʝ ʠ ʟʘ 

ʝʛʦ ʧʨʝʜʝʣʘʤʠ. 

ʇʨʝʞʜʝ ʯʝʤ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʭʝʤʫ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʘʥʘʣʦʛʠ ʚ 

ʟʘʨʫʙʝʞʥʦʤ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʦʧʳʪʝ, ʘ 

ʪʘʢʞʝ ʠʟʫʯʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠ ʩʧʦʨʪʘ ʚʝʜʝʪʩʷ ʩ ʫʯʝʪʦʤ: ʉʇ 

251.1325800.2016 ɿʜʘʥʠʷ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʇʨʘʚʠʣʘ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ; ʈʄɼ 31-10-2011 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʱʝʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʘ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉʭʝʤʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʘ 

 

ʂʦʤʧʣʝʢʩ ʟʜʘʥʠʡ ʜʝʪʩʢʦʛʦ ʩʧʦʨʪʠʚʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ï ʢʦʤʬʦʨʪʥʦʝ ʧʨʦʞʠʚʘʥʠʝ ʠ ʦʪʜʳʭ; 

ï ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʟʘʥʷʪʠʷ ʩʧʦʨ-

ʪʦʤ, ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʘ ʜʥʷ); 

ï ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ; 

ï ʦʙʫʯʝʥʠʝ ʠ ʜʫʭʦʚʥʦʝ ʨʘʟʚʠʪʠʝ. 

ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʜʝʪʩʢʦʛʦ ʩʧʦʨʪʠʚʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʦ-ʦʧʳʪʥʳʭ ʠ ʬʠʟʢʫʣʴ-

ʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʟʘʥʷʪʠʡ, ʦʪʜʳʭʘ ʫʯʘ-

ʱʠʭʩʷ ʚ ʫʯʝʙʥʦʝ ʠ ʩʚʦʙʦʜʥʦʝ ʦʪ ʫʯʝʙʳ 

ʚʨʝʤʷ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʝʰʢʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʣʠʥʝʝʢ, ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʟʦʥʘʤʠ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʪʩʢʦʛʦ ʩʧʦʨʪʠʚʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʷʚʣʷʶʪʩʷ:  

ï ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʘʷ ʟʦʥʘ;  

ï ʫʯʝʙʥʦ-ʦʧʳʪʥʘʷ ʟʦʥʘ; 

ï ʟʦʥʘ ʦʪʜʳʭʘ; 

ï ʞʠʣʘʷ ʟʦʥʘ; 

ï ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʨʫʢʪʫʨʫ ʫʯʘʩʪʢʘ ʚʭʦʜʠʪ 

ʦʟʝʣʝʥʝʥʠʝ, ʧʣʦʱʘʜʴ ʟʘʩʪʨʦʡʢʠ, ʧʨʦʝʟʜʳ ʠ 

ʧʝʰʝʭʦʜʥʳʝ ʩʚʷʟʠ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʫʯʘʩʪʢʘ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʜʦʣʞ-

ʥʳ ʙʳʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩʝʪʴʶ ʧʨʦʝʟʜʦʚ ʠ 

ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʞʝʢ [4]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ ʩʭʝʤʦʡ ʙʳʣʦ ʧʨʝʜʣʦ-

ʞʝʥʦ ʨʝʰʝʥʠʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʩ ʨʘʩ-

ʧʦʣʦʞʝʥʠʝʤ ʟʜʘʥʠʷ ʩʧʦʨʪʠʚʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʦʩʠ, ʇʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʦʡ ʇʨʠʤʦʨʩʢʦʤʫ ʰʦʩʩʝ. ɺ ʦʩʥʦʚʝ 

ʢʦʥʮʝʧʮʠʠ ʣʝʞʠʪ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʜʝʪʩʢʦʛʦ 

ʦʣʠʤʧʠʡʩʢʦʛʦ ʛʦʨʦʜʢʘ ʚ ʜʫʭʝ ʢʣʘʩʩʠʯʝ-

ʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʄʦʪʠʚʳ, ʥʘʚʝʷʥʥʳʝ ʘʨ-

ʭʠʪʝʢʪʫʨʦʡ ʵʣʣʠʥʠʟʤʘ, ʥʘʤʝʢʘʶʪ ʥʘ ʤʝʩʪʦ 

ʟʘʨʦʞʜʝʥʠʷ ʆʣʠʤʧʠʡʩʢʠʭ ʠʛʨ ï ɼʨʝʚʥʶʶ 

ɻʨʝʮʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝ-

ʨʠʘʣʦʚ ʚʳʙʨʘʥʳ ʜʝʨʝʚʦ ʠ ʩʪʝʢʣʦ. ʊʘʢʦʝ 

ʩʦʯʝʪʘʥʠʝ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʩʚʷʟʠ ʟʜʘʥʠʷ 

ʩ ʧʨʠʨʦʜʦʡ ʫʯʘʩʪʢʘ.  

ʅʘ ʛʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ 

ʦʩʴ ʩʠʤʤʝʪʨʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʇʨʠ-

ʤʦʨʩʢʦʤʫ ʰʦʩʩʝ. ʇʦ ʵʪʦʡ ʦʩʠ ʨʘʩʧʦʣʘʛʘʝʪ-

ʩʷ ʛʣʘʚʥʳʡ ʚʲʝʟʜ ʥʘ ʫʯʘʩʪʦʢ ʠ ʟʜʘʥʠʝ 

ʩʧʦʨʪʠʚʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ, ʢʦʪʦ-

ʨʦʝ ʬʦʨʤʠʨʫʝʪ ʬʘʩʘʜ ʩʦ ʩʪʦʨʦʥʳ ʇʨʠʤʦʨ-
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ʩʢʦʛʦ ʰʦʩʩʝ. ɿʜʘʥʠʝ ʩʠʤʤʝʪʨʠʯʥʦʝ. ɺ ʥʝʤ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʙʣʦʢʠ: ʙʣʦʢ ʚʭʦʜʥʦʡ ʟʦʥʳ, ʫʯʝʙ-

ʥʳʡ, ʩʧʦʨʪʠʚʥʳʡ ʠ ʙʣʦʢ ʦʙʱʝʰʢʦʣʴʥʳʭ 

ʧʦʤʝʱʝʥʠʡ. ʎʝʥʪʨʘʣʴʥʳʡ ʘʪʨʠʫʤ ʚʳʧʦʣ-

ʥʷʝʪ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʠ çʩʦ-

ʝʜʠʥʷʝʪè ʦʩʪʘʣʴʥʳʝ ʙʣʦʢʠ. ʇʦ ʤʝʨʝ ʧʨʠ-

ʙʣʠʞʝʥʠʷ ʢ ʟʘʣʠʚʫ ʟʘʩʪʨʦʡʢʘ ʩʪʘʥʦʚʠʪʩʷ 

ʤʝʥʝʝ ʨʝʛʫʣʷʨʥʦʡ, ʧʦʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ 

ʧʝʡʟʘʞʥʦʛʦ ʧʘʨʢʘ, ʪʘʢʠʝ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥ-

ʥʳʡ ʚʦʜʦʝʤ, ʩʝʪʴ ʧʨʦʛʫʣʦʯʥʳʭ ʜʦʨʦʞʝʢ, 

ʧʣʦʱʘʜʢʠ ʜʣʷ ʠʛʨ ʠ ʦʪʜʳʭʘ. ʈʝʢʨʝʘʮʠʦʥ-

ʥʘʷ ʟʦʥʘ ʠʛʨʘʝʪ ʨʦʣʴ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ 

ʤʝʞʜʫ ʦʩʪʘʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʙʣʦʢʘʤʠ: ʩʧʦʨʪʠʚʥʳʤ, ʫʯʝʙʥʳʤ, ʞʠʣʳʤ ʠ 

ʪʝʭʥʠʯʝʩʢʠʤ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ 

 

ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʩʧʦʨʪʠʚʥʳʝ ʧʣʦʱʘʜʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʪʘʜʠʦʥ ʩ ʪʨʠʙʫʥʘʤʠ. 

ʉʦ ʩʪʦʨʦʥʳ ʌʠʥʩʢʦʛʦ ʟʘʣʠʚʘ ʢʦʤʧʦʟʠʮʠʶ 

ʟʘʚʝʨʰʘʝʪ ʚʝʨʝʥʠʮʘ ʞʠʣʳʭ ʢʦʨʧʫʩʦʚ: ʧʷʪʴ 

ʠʟ ʥʠʭ ï ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʫʯʝʥʠʢʦʚ, ʠ ʦʜʠʥ 

ï ʜʣʷ ʧʝʨʩʦʥʘʣʘ. 

ʀʪʘʢ, ʠʜʝʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʩʢʦʛʦ 

ʩʧʦʨʪʠʚʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʷʚʣʷ-

ʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʫʱʝʩʪ-

ʚʫʶʱʠʭ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʯʘʩʪʢʫ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʫʯʘ-

ʩʪʢʘ, ʟʘʪʝʤ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʛʝʥʝʨʘʣʴ-

ʥʦʛʦ ʧʣʘʥʘ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟ-

ʤʝʩʪʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ. 
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Abstract. The article is devoted to the problem of forming the master plan of the childrenôs 

sports and education center in Zelenogorsk. The concept is based on the idea of creating a chil-

drenôs Olympic town in the spirit of classical architecture. First of all, the relevance of the de-

sign of such an object is justified. Then the activities and requirements to be met by the master 

plan of the childrenôs sports and education center are listed. Based on the processes taking place 

in the center, a scheme of functional zoning of the design section is formed. In accordance with 

the scheme, a solution to the master plan of the childrenôs sports and education center was pro-

posed. 

Keywords: architecture, design, school, general plan, master plan, educational center, educa-

tional environment.  
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(ʈʦʩʩʠʷ, ʛ. ʁʦʰʢʘʨ-ʆʣʘ) 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʚʦʩʣʘʚʥʦʛʦ ʜʝʪʩʢʦʛʦ 

ʣʘʛʝʨʷ ʧʨʠ ʉʚʷʪʦ-ʊʨʦʠʮʢʦʤ ʭʨʘʤʝ ʛʦʨʦʜʘ ʁʦʰʢʘʨ-ʆʣʳ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ, ʫʢʘʟʘʥʳ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ, ʧʨʦʠʟʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʘʣʘʥʩʘ ʩʫʱʝʩʪ-

ʚʫʶʱʝʡ ʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɸʚʪʦʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʚʝʥʪʘʨʠ-

ʟʘʮʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʛʜʝ ʫʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʚʦʡ-

ʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʚ ʧʦ 

ʪʠʧʘʤ ʧʦʩʘʜʦʢ. ʇʦ ʠʪʦʛʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʱʝʡ ʧʣʦ-

ʱʘʜʠ ʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʘʚʦʩʣʘʚʥʳʡ ʜʝʪʩʢʠʡ ʣʘʛʝʨʴ, ʙʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ. 

 

ʇʨʘʚʦʩʣʘʚʥʳʡ ʜʝʪʩʢʠʡ ʣʘʛʝʨʴ ʧʨʠ ʉʚ̫-

ʪʦ-ʊʨʦʠʮʢʦʤ ʭʨʘʤʝ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʲʝʢʪ) 

[1] ʨʘʩʧʦʣʦʞʝʥ ʚ ʄʝʜʚʝʜʝʚʩʢʦʤ ʨʘʡʦʥʝ 

ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ (ɸʟʷʢʦʚʩʢʦʝ ʫʯʘʩʪ-

ʢʦʚʦʝ ʣʝʩʥʠʯʝʩʪʚʦ, ʂʫʯʢʠʥʩʢʠʡ ʣʝʩʥʦʡ 

ʫʯʘʩʪʦʢ), ʚ 35 ʢʤ. ʥʝʜʘʣʝʢʦ ʦʪ ʛʦʨʦʜʘ 

ʁʦʰʢʘʨ-ʆʣʘ. ʆʙʲʝʢʪ ʨʘʩʧʦʣʦʞʝʥ ʨʷʜʦʤ ʩ 

ʦʟʝʨʦʤ ʏʦʢʘ-ɽʨ (ʧʝʨʝʚʦʜ çʤʘʨʠʡʩʢʠʡè ï ʚ 

ʛʫʩʪʦʡ ʯʘʱʝ), ʚʦʜʦʝʤ ʠʤʝʝʪ ʦʚʘʣʴʥʫʶ 

ʬʦʨʤʫ ʨʘʟʤʝʨʦʤ 200ʭ150 ʤ, ʛʣʫʙʠʥʘ 23 ʤ, 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʜʳ ʥʝʪ. ʏʦʢʘ-ɽʨ ʥʘʭʦʜʠʪʩʷ 

ʚ ʣʝʚʦʙʝʨʝʞʴʝ ʨʝʢʠ ɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘ, ʥʝ-

ʜʘʣʝʢʦ ʦʪ ʝʝ ʧʨʠʪʦʢʘ ï ʨʝʯʢʠ ʏʝʨʥʫʰʢʠ. 

ɹʝʨʝʛʘ ʦʟʝʨʘ ʟʘʙʦʣʦʯʝʥʳ. ʆʬʠʮʠʘʣʴʥʦʡ 

ʜʘʪʦʡ ʦʩʥʦʚʘʥʠʷ  ʣʘʛʝʨʷ ʷʚʣʷʝʪʩʷ 2001 ʛ. ï 

ʛʦʜ ʟʘʩʝʣʝʥʠʷ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʙʲʝʢʪʘ ï 

0,7 ʛʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʘʛʝʨʷ ʨʘʩʧʦʣʦʞʝʥʘ 

ʯʘʩʦʚʥʷ ʚ ʯʝʩʪʴ ʎʘʨʩʪʚʝʥʥʳʭ ʩʪʨʘʩʪʦʪʝʨʧ-

ʮʝʚ. ʅʘʟʥʘʯʝʥʠʝ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʘ ʢʦʪʦ-

ʨʦʤ ʧʦʩʪʨʦʝʥ ʣʘʛʝʨʴ ï ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʢ-

ʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. ʉ ʩʝʚʝʨʘ, 

ʚʦʩʪʦʢʘ, ʟʘʧʘʜʘ, ʦʙʲʝʢʪ ʦʢʨʫʞʝʥ ʣʝʩʘʤʠ I 

ʢʘʪʝʛʦʨʠʠ, ʩ ʟʘʧʘʜʘ ï ʧʨʠʣʝʛʘʶʱʝʝ ʦʟʝʨʦ 

ʏʦʢʘ-ɽʨ. 

 

 
ʈʠʩ 1. ʇʣʘʥ-ʩʭʝʤʘ ʫʯʘʩʪʢʘ 

ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʯʘʩʦʚʥʷ, 2 ï 23 ʠʤʝʶʱʠʝʩʷ ʟʜʘʥʠʝ, ʩʦʦʨʫʞʝʥʠʷ, 24 ï ʧʦʞʘʨʥʳʡ ʚʦʜʦʝʤ, 25-33 ï ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝ-

ʥʠʷ, 34 ï ʜʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, I, II  ï ʦʛʦʨʦʜ, III  ï ʧʣʦʜʦʚʳʡ ʩʘʜ, ɸ, ɺ, ʉ ï ʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ 
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ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝ-

ʜʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʠ 

(ʤʝʪʦʜʠʢʘ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʣʝʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʝʥʜʨʦ-

ʤʝʪʨʠʠ (ʃʦʟʦʚʦʡ, 2006; ʉʦʢʦʣʴʩʢʘʷ, ʠ 

ʜʨ.,2008)). 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠ-

ʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ɸʥʘʣʠʟ ʙʘʣʘʥʩʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʇʨʦʝʢʪʠʨʫʝʤʳʝ 

ʇʣʦʱʘʜʴ, ʤ2 ʂʦʣ-ʚʦ % ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʘ 
ʇʣʦʱʘʜʴ, ʤ2 

ʂʦʣ-ʚʦ % ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʘ 

1. 

ɾʠʣʘʷ ʟʘʩʪʨʦʡʢʘ:     

ɾʠʣʳʝ ʜʦʤʘ 159,94 2,28 135,81 1,94 

ʏʘʩʦʚʥʷ 24,88 0,36   

ʀʪʦʛ: 184,82 2,64   

ɺʩʝʛʦ:   320, 63 4, 58 

2. 

ʍʦʟʷʡʩʪʚʝʥʥʘʷ ʟʘʩʪʨʦʡʢʘ 226,26 3,25 87,57 1,25 

ʀʪʦʛ: 226,26 3,25   

ɺʩʝʛʦ:   313,83 4,48 

3. 
ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ 29,55 0,42 

  
ʀʪʦʛ: 29,55 0,42 

4. 

ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ: 1727,75 24,68   

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ 

(ʦʛʦʨʦʜ) 
462,68 6,61 -3 -0,04 

ɻʘʟʦʥ 4154,95 59,36 -687,98 -9,83 

ʇʣʦʜʦʚʳʡ ʩʘʜ   218,75 3,13 

ʀʪʦʛ: 6345,38 90,65   

ɺʩʝʛʦ:   5653,32 80,8 

5. 
ɼʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ 68,0 0,97 6 0,09 

ʀʪʦʛ:   74,0 1,06 

6. ʇʦʞʘʨʥʳʡ ʚʦʜʦʝʤ 145,99 2,09   

7. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʙʲʝʢʪʘ 7000 100 7000 100 

  

ʀʟ ʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʧʣʦʱʘʜʴ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʫʚʝʣʠʯʠ-

ʣʘʩʴ ʥʘ 135,81% (320,63 ʤ
2 
), ʭʦʟʷʡʩʪʚʝʥ-

ʥʳʝ ʟʘʩʪʨʦʡʢʠ ï ʥʘ 87,57% (313,83 ʤ
2
). ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʨʘʟʙʠʪ ʧʣʦʜʦʚʳʡ ʩʘʜ ʧʣʦʱʘʜʴʶ 218,75 ʤ
2
 

(3,13%). ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʠʯʥʦʡ ʧʝʨʝʧʣʘ-

ʥʠʨʦʚʢʠ ʫʯʘʩʪʢʘ ʫʤʝʥʴʰʠʣʘʩʴ ʧʣʦʱʘʜʴ 

ʛʘʟʦʥʘ ï 5653,32 ʤ
2
 (80,8%). ɺ ʮʝʣʦʤ ʧʨʦ-

ʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʉʇ 31-103-

99 [3]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ (ʤʝ-

ʪʦʜʠʢʘ ʫʪʚʝʨʞʜʝʥʘ ɻʦʩʩʪʨʦʝʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʇʨʘʚʠʣʘʤʠ ʧʨʦʚʝʜʝʥʠʷ ʠʥ-

ʚʝʥʪʘʨʠʟʘʮʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʧʘʩ-

ʧʦʨʪʠʟʘʮʠʷ ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ), ʚʳ-

ʷʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠ ʧʨʦʮʝʥʪʥʦʝ ʩʦ-

ʦʪʥʦʰʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʨʦʝʢʪʠʨʫʝ-

ʤʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦ ʪʠʧʘʤ ʧʦʩʘʜʦʢ, ʧʨʝʦʙ-

ʣʘʜʘʶʱʠʭ ʭʚʦʡʥʳʭ, ʣʠʩʪʚʝʥʥʳʭ, ʢʫʩʪʘʨ-

ʥʠʢʦʚʳʭ ʧʦʨʦʜ. ɼʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 
ˉ 

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ 

ʉʫʱʝʩʪʚʫʶʱʠʝ  ʇʨʦʝʢʪʠʨʫʝʤʳʝ  

ʂʦʣ-ʚʦ, ʰʪ
 
% ʂʦʣ-ʚʦ, ʰʪ % 

1. 

ʍʚʦʡʥʳʝ ʜʨʝʚʝʩʥʳʝ      

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ  52 23,32 52 19,3 

ɽʣʴ ʝʚʨʦʧʝʡʩʢʘʷ  4 1,79 4 1,49 

ʀʪʦʛ: 56 25,11 56 20,82 

2. 

ʃʠʩʪʚʝʥʥʳʝ ʜʨʝʚʝʩʥʳʝ     

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ (ʙʦʨʦʜʘʚʯʘʪʘʷ) 94 42,15 94 34,94 

ʃʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ 72 32,29 72 26,77 

ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ 1 0,45 1 0,37 

ʀʪʦʛ: 167 74,89   

ɺʩʝʛʦ: 223 100   

3. 

ʗʙʣʦʥʷ (ʩʦʨʪʘ)   9 3,35 

ɻʨʫʰʘ (ʩʦʨʪʘ)   6 2,23 

ɺʠʰʥʷ ʜʨʝʚʦʚʠʜʥʘʷ (ʩʦʨʪʘ)   6 2,23 

ʏʝʨʝʤʫʭʘ ʂʦʣʦʨʘʪʘ   1 0,37 

ʀʚʘ ʢʘʨʣʠʢʦʚʘʷ   1 0,37 

ʀʪʦʛ:   23 8,55 

ɺʩʝʛʦ ʣʠʩʪʚ.-ʭʚ.:   246  

ʃʠʩʪʚʝʥʥʳʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ     

ʄʠʥʜʘʣʴ ʥʠʟʢʠʡ   1 0,37 

ʉʧʠʨʝʷ ʷʧʦʥʩʢʘʷ   9 3,35 

ʉʧʠʨʝʷ ʢʘʨʣʠʢʦʚʘʷ   5 1,88 

ʏʘʡ ʢʫʨʠʣʴʩʢʠʡ   3 1,12 

ɼʝʨʝʥ ʙʝʣʳʡ   5 1,88 

ʀʪʦʛ:   23 8,55 

ɺʩʝʛʦ:   269 100 

 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ ʫʯʪʝʥʦ 223 ʜʝ-

ʨʝʚʘ, ʠʟ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 
ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ï 167 ʰʪ. (74,89%), 
ʭʚʦʡʥʳʝ ï 56 ʰʪ. (25,11%), ʢʫʩʪʘʨʥʠʢʦʚʳʝ 
ʧʦʨʦʜʳ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠ-

ʟʘʮʠʠ ʦʙʲʝʢʪʘ ʥʘ ʫʯʘʩʪʢʝ ʙʳʣʦ ʫʚʝʣʠʯʝʥʦ 
ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ï 23 ʰʪ. 
(8,55%), ʢʨʘʩʠʚʦ-ʮʚʝʪʫʱʠʭ ʢʫʩʪʘʨʥʠʢʦʚ ï 
23 ʰʪ. (8,55%). 

 
ʊʘʙʣʠʮʘ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ˉ 
ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʇʨʦʝʢʪʠʨʫʝʤʳʝ 

ʇʣʦʱʘʜʴ, ʤ
2 

ʂʦʣ-ʚʦ % ʦʪ ʦʙ-
ʱʝʡ ʧʣʦʱʘʜʠ 
ʦʙʲʝʢʪʘ 

ʇʣʦʱʘʜʴ, ʤ
2
 
ʂʦʣ-ʚʦ % ʦʪ ʦʙ-
ʱʝʡ ʧʣʦʱʘʜʠ 
ʦʙʲʝʢʪʘ 

1. 

ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ     

ʄʘʩʩʠʚ 1664,75 23,78   

ɻʨʫʧʧʦʚʘʷ ʧʦʩʘʜʢʘ  37,0 0,53 37,9 0,54 

ʆʜʠʥʦʯʥʘʷ ʧʦʩʘʜʢʘ 26,0 0,37 29,0 0,41 

ʈʷʜʦʚʘʷ ʧʦʩʘʜʢʘ   17,2 0,25 

ʀʪʦʛ: 1727,75 24,68   

ɺʩʝʛʦ:   1748,85 24,98 

2. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʠ     

ʆʛʦʨʦʜ (I) 217,66 3,11 214,66 3,07 

ʆʛʦʨʦʜ (II) 238,83 3,41   

ʊʝʧʣʠʮʘ 6,19 0,09   

ʇʣʦʜʦʚʳʡ ʩʘʜ   218,75 3,13 

ʀʪʦʛ: 462,68 6,61   

ɺʩʝʛʦ:   678,43 9,69 

3. 
ɻʘʟʦʥ 4154,95 59,36 3466,97 49,53 

ʀʪʦʛ:  59,36 3466,97 49,53 

4. 
ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʣʝʥʳʭ  6345,38 90,65   

ʀʪʦʛ:   5653,32 80,8 

5. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʙʲʝʢʪʘ 7000 100 7000 100 
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ʀʟ ʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʥʷʪʘ ʤʘʩʩʠʚʦʤ ï 1664,75 ʤ
2
 (23,78%), 

ʥʘʠʤʝʥʴʰʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʠʥʦʯʥʳʤʠ 

ʧʦʩʘʜʢʘʤʠ ï 26,0 ʤ
2
 (0,37%). ɺ ʭʦʜʝ ʧʝʨʝ-

ʧʣʘʥʠʨʦʚʢʠ ʫʯʘʩʪʢʘ ʙʳʣʠ ʚʚʝʜʝʥʳ ʨʷʜʦ-

ʚʳʝ ʧʦʩʘʜʢʠ ï 17,2 ʤ
2
 (0,25%), ʢ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʠ ʜʦʙʘʚʣʝʥ ʧʣʦʜʦʚʳʡ ʩʘʜ 

ï 218,75 ʤ
2
 (3,13%). 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʙʳʣ ʚʳʧʦʣʥʝʥ ʨʷʜ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʦʟʝʣʝ-

ʥʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠ-

ʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ: ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʩʫ-

ʱʝʩʪʚʫʶʱʠʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʳʙʨʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʭʨʘ-

ʥʝʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʙʲʝʢʪʘ. ʊʝʨʨʠ-

ʪʦʨʠʷ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʥʠ-

ʢʘʣʴʥʦʡ ʠ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʠ 

ʪʦʯʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʧʨʠʝʤʦʚ ʣʘʥʜʰʘʬʪ-

ʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ, ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʥʝ ʥʘʨʫʰʠʪʴ ʙʘʣʘʥʩ ʧʨʦʜʠʢʪʦ-

ʚʘʥʥʳʡ ʧʨʠʨʦʜʦʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʧʝʨʚʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪ-

ʚʫ, ʦʟʝʣʝʥʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʇʨʘʚʦʩʣʘʚʥʦʛʦ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ ʧʨʠ ʉʚʷʪʦ-ʊʨʦʠʮʢʦʤ ʭʨʘʤʝ 

ʛʦʨʦʜʘ ʁʦʰʢʘʨ-ʆʣʳ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ, ʩ ʫʯʝʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʩʪʦʨʠ-

ʯʝʩʢʠ ʩʣʦʞʠʚʰʝʛʦʩʷ ʣʘʥʜʰʘʬʪʘ ʠ ʧʨʠʨʦʜʥʦʡ ʮʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ. ɸʚʪʦʨʘʤʠ ʫʢʘʟʘʥʦ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʥʘʟʥʘʯʝʥʠʝ ʫʯʘʩʪʢʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʠ-

ʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ. ʇʦ ʠʪʦʛʘʤ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʨʘʙʦʪʳ ʥʘ ʦʙʲʝʢʪʝ, ʧʨʝʜʩʪʘʚʣʝʥ ʘʩʩʦʨʪʠʤʝʥʪ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʝʣʝʥʝʥʠʝ, ʨʝʢʨʝʘʮʠʷ, ʵʨʦʟʠʷ ʧʦʯʚʳ, ʧʝʨʚʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʠʪʴ 

ʩʠʪʫʘʮʠʦʥʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ, 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʲʝʢʪʘ ʚʳ-

ʷʚʠʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, 

ʜʦʤʠʥʠʨʫʶʱʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʟʝʣʝʥʳʭ ʥʘ-

ʩʘʞʜʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʪʴ ʧʝʨʚʠʯʥʳʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʦʟʝʣʝʥʝʥʠʶ 

ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʝʨʨʠ-

ʪʦʨʠʷ ʇʨʘʚʦʩʣʘʚʥʦʛʦ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ ʧʨʠ 

ʉʚʷʪʦ-ʊʨʦʠʮʢʦʤ ʭʨʘʤʝ (ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʙʲʝʢʪ) [1], ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 35 ʢʤ ʦʪ 

ʩʪʦʣʠʮʳ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ï ʛʦʨʦʜʘ 

ʁʦʰʢʘʨ-ʆʣʘ. ʇʣʦʱʘʜʴ ʘʨʝʥʜʫʝʤʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,7 ʛʘ, ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦ-

ʞʝʥ ʚ ʣʝʩʘʭ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ. ʇʨʝʜʥʘʟʥʘ-

ʯʝʥʠʝ ʫʯʘʩʪʢʘ ï ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ [2]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 21 ʃʝʩʥʦʛʦ ʢʦʜʝʢ-

ʩʘ ʈʌ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʘʨʝʥʜʦʚʘʥʥʦʤ ʣʝʩʥʦʤ 

ʫʯʘʩʪʢʝ ʜʦʧʫʩʢʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʙʲʝʢʪʦʚ, ʥʝ ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʣʝʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʳ.  

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʘʭ ʜʦʧʫʩʢʘʝʪʩʷ ʚʦʟʚʝʜʝ-

ʥʠʝ ʚʨʝʤʝʥʥʳʭ ʧʦʩʪʨʦʝʢ ʥʘ ʣʝʩʥʳʭ ʫʯʘʩʪ-

ʢʘʭ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠʭ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. 

ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʪʝʨʨʠʪʦʨʠʠ (ʨʘʟʤʝʱʝ-

ʥʠʝ ʜʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʦʡ ʩʝʪʠ, ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʩʪʝʥʜʦʚ ʠ ʘʥʰʣʘʛʦʚ ʧʦ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʩʢʘʤʝʝʢ, ʥʘʚʝʩʦʚ ʦʪ 

ʜʦʞʜʷ, ʫʢʘʟʘʪʝʣʝʡ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, 

ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʩʙʦʨʘ ʠ ʭʨʘʥʝʥʠʷ ʤʫʩʦʨʘ 

ʠ ʜʨ.) ï ʦʩʥʦʚʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʜʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʠ ʨʝʢ-

ʨʝʘʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʟʜʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʦʪ-

ʜʳʭʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʶ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʣʝʩ-

ʥʦʛʦ ʬʦʥʜʘ.  

ʇʣʘʥ-ʩʭʝʤʘ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ: 
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ʈʠʩ. 1. ʇʣʘʥ-ʩʭʝʤʘ ʫʯʘʩʪʢʘ 

ʇʨʠʤʝʯʘʥʠʝ: 1-24 ï ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʦʦʨʫʞʝʥʠʷ, 25-30 ï ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

I-II  ï ʦʛʦʨʦʜ, ɸ, ɺ, ʉ ï ʧʝʨʚʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

 

ʃʘʛʝʨʴ ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʝʩʥʦʡ ʟʦʥʝ ʩ ʢʦʥ-

ʪʠʥʝʥʪʘʣʴʥʳʤ ʫʤʝʨʝʥʥʦ-ʚʣʘʞʥʳʤ ʢʣʠʤʘ-

ʪʦʤ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝ-

ʨʘʪʫʨʘ -13,7̄ ʉ ʠ ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ - 

47̄ ʉ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʷʥʚʘʨʝ ʤʝʩʷʮʝ. ʉʘʤʘʷ 

ʚʳʩʦʢʘʷ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

+18,2̄ʉ ʠ ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ +38ʉ̄ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʶʣʝ ʤʝʩʷʮʝ. ʇʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ 1811 ʯʘʩʦʚ ʟʘ 

ʛʦʜ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʠʶʥʝ 305 ʯʘʩʦʚ ʠ ʤʠ-

ʥʠʤʫʤʦʤ 29 ʯʘʩʦʚ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 491 ʤʤ. ɺʝʪʨʦʚʦʡ 

ʨʝʞʠʤ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙ-

ʣʘʜʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʦʩʦʙʝʥʥʦ 

ʟʠʤʦʡ, ʶʞʥʳʭ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʚʝʪʨʦʚ. 

ʅʘʠʤʝʥʴʰʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠʤʝʶʪ ʚʝʪʨʳ 

ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʝ 

ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ ʛʦʜʘ ʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 5-

6 ʤ/ʩʝʢ. ɿʠʤʦʡ ʯʘʩʪʳʝ ʤʝʪʝʣʠ. ɺʩʝʛʦ ʟʘ 

ʟʠʤʫ ʥʘʙʣʶʜʘʝʪʩʷ 40 ʜʥʝʡ ʩ ʤʝʪʝʣʴʶ. 

ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨ-

ʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʄʘʨʠʡʩʢʦʡ 

ʥʠʟʠʥʳ ï ʚʳʩʦʢʠʭ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ 

ʨʝʢʠ ɺʦʣʛʠ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ 

ʪʠʧʘ, ʨʘʟʚʠʪʳ ʟʦʣʦʚʳʝ ʚʩʭʦʣʤʣʝʥʠʷ, ʚʳʩʦ-

ʪʘ ʭʦʣʤʦʚ ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʝʪ 3-5 ʤ, ʧʦ-

ʥʠʞʝʥʠʶ ʨʝʣʴʝʬʘ ʧʨʠʫʨʦʯʝʥʳ ʙʦʣʦʪʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʠʟʠʥʥʦʛʦ ʪʠʧʘ, ʥʘ ʫʯʘ-

ʩʪʢʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʨʠʩʫʥʦʢ ʵʨʦʟʠʡʥʦʡ 

ʩʝʪʠ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʦʙ-

ʱʝʛʦ ʫʢʣʦʥʘ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʦ-
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ʨʝʥʥʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʧʦʯʚ, ʨʝʣʴʝʬ 

ʩʠʣʴʥʦ ʧʝʨʝʩʝʯʝʥ. 

ʇʝʨʠʦʜ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ 

ʜʣʠʪʩʷ ʙʦʣʝʝ 4-ʭ ʤʝʩʷʮʝʚ. ʇʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ ʪʘʢʞʝ 4 ʤʝʩʷ-

ʮʘ ʩ ʩʝʨʝʜʠʥʳ ʤʘʷ ʜʦ ʩʝʨʝʜʠʥʳ ʩʝʥʪʷʙʨʷ.  

ʉʦʭʨʘʥʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʤʝʶʪ ʙʦʣʴ-

ʰʦʝ ʵʩʪʝʪʠʯʝʩʢʦʝ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, 

ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʢʦ-

ʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʯʚʝʥʥʳ-

ʤʠ ʫʩʣʦʚʠʷʤʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʡ ʩʚʦʡʩʪʚ ʧʦʯʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʣʘʛʝʨʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʩʦʛʣʘʩʥʦ 

ɻʆʉʊ 28168-89 [3]ʥʘ ʛʣʫʙʠʥʝ 20 ʩʤ. ɺ ʣʘ-

ʙʦʨʘʪʦʨʠʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪ-

ʚʘ: ʨʅ ʩʦʣ. ï ɻʆʉʊ 26483-85 [4], ʧʦʜʚʠʞ-

ʥʳʡ ʬʦʩʬʦʨ ʠ ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ ï ɻʆʉʊ 

54650-2011 [5], ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦ-

ʩʪʘʚ ʥʘ ʣʘʟʝʨʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʨʘʟʤʝʨʦʚ 

ʯʘʩʪʠʮ ANALYZETT22. 

 

ʊʘʙʣʠʮʘ 1. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ 

ˉ ʦʙʨʘʟʮʘ ̑˚  ˗ʆ, ʤʛ\100ʛ 
˝˛ , 

ʤʛ\100ʛ 

ʅʘʟʚʘʥʠʝ ʧʦʯʚ ʧʦ ʛʨʘʥʫ-

ʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

1. 7,133 49,9 48,7 ʇʝʩʦʢ ʨʳʭʣʳʡ 

2 4,681 18,4 5,6 
ʇʝʩʦʢ ʨʳʭʣʳʡ (ʢʨʘʡʥʷʷ 

ʛʨʘʥʠʮʘ) 

 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ ʜʦʩʪʫʧʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʧʠʪʘʥʠʷ ʠ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʨʝʘʢʮʠʠ ʩʨʝ-

ʜʳ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʨʦʩʪ ʩʦʭʨʘʥ-

ʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʆʙʨʘʟʮʳ 

ʧʦʯʚʳ 1, 2 ʦʙʝʩʧʝʯʝʥʳ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ˗ʆ, ʩʦʜʝʨʞʘʥʠʝ ˝˛  ʚ ʦʙʨʘʟʮʝ 1 

ʦʯʝʥʴ ʚʳʩʦʢʘʷ, ʚ ʦʙʨʘʟʮʝ 2 ï ʥʠʟʢʘʷ. ʋʨʦ-

ʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʠ: ʦʙʨʘʟʝʮ 1 ï ʥʝʡʪʨʘʣʴ-

ʥʘʷ, ʦʙʨʘʟʝʮ 2 ï ʩʨʝʜʥʝ-ʢʠʩʣʘʷ. ʇʦ ʛʨʘʥʫ-

ʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʧʝʩʢʦʤ ʨʳʭʣʳʤ.  

ɺ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʫʥʠ-

ʢʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʠʟʫʯʠʚ ʩʠ-

ʪʫʘʮʠʦʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ, ʙʳʣʦ ʧʨʠ-

ʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʦʠʟʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʧʝʨ-

ʚʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

ï ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʢʣʦʥʦʚ ʦʪ ʵʨʦʟʠʡʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʦʜʦʙʨʘʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʢʫʩʪʘʨ-

ʥʠʢʦʚʳʭ ʧʦʨʦʜ ʜʣʷ ʨʷʜʦʚʦʡ ʧʦʩʘʜʢʠ [6]; 

ï ʉʦʟʜʘʪʴ ʪʝʨʨʘʩʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʥʘ-

ʩʳʧʥʳʤ ʛʨʫʥʪʦʤ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʦ 

ʩʪʦʷʱʠʭ ʜʝʨʝʚʴʝʚ ʩ ʦʛʦʣʝʥʥʦʡ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʦʡ; 

ï ʈʘʟʨʘʙʦʪʘʪʴ, ʧʦʜʦʙʨʘʪʴ ʘʩʩʦʨʪʠʤʝʥʪ 

ʨʘʩʪʝʥʠʡ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ, ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʣʦʜʦʚʦʛʦ ʩʘʜʘ [7]. 

ʈʝʣʴʝʬʥʳʡ ʫʯʘʩʪʦʢ ʛʦʨʘʟʜʦ ʠʥʪʝʨʝʩʥʝʝ 

ʧʦʣʦʛʦʛʦ, ʩʢʣʦʥʳ, ʦʙʨʳʚʳ, ʦʩʳʧʠ, ʢʨʫʪʳʝ 

ʙʝʨʝʛʘ ʨʝʢ ʠ ʦʚʨʘʛʦʚ ʧʦʨʦʡ ʚʳʛʣʷʜʷʪ ʦʯʝʥʴ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ ʠ ʞʠʚʦʧʠʩʥʦ, ʥʦ ʟʘ ʵʪʦʡ 

ʢʨʘʩʦʪʦʡ ʩʢʨʳʚʘʶʪʩʷ ʦʧʘʩʥʦʩʪʠ: ʦʙʨʫʰʝ-

ʥʠʝ ʧʦʩʪʨʦʝʢ, ʧʦʪʝʨʷ ʚʝʨʭʥʝʛʦ ʧʣʦʜʦʨʦʜ-

ʥʦʛʦ ʩʣʦʷ  ʧʦʯʚʳ, ʧʦʯʚʝʥʥʘʷ ʵʨʦʟʠʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʪ.ʜ. 

ɼʣʷ ʫʢʨʝʧʣʝʥʠʷ ʩʢʣʦʥʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʩʪʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ. ɺ 

ʧʨʦʝʢʪʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ 

ʧʦʨʦʜʳ: ʩʧʠʨʝʷ (ʩʨʝʜʥʝʨʦʩʣʘʷ), ʷʧʦʥʩʢʘʷ, 

ʩʧʠʨʝʷ ʢʘʨʣʠʢʦʚʘʷ, ʃʠʪʣ ʇʨʠʥʮʝʩʩ, ɻʦʣ-

ʜʝʥ ʇʨʠʥʮʝʩʩ, ʤʠʥʜʘʣʴ ʥʠʟʢʠʡ, ʯʘʡ ʢʫ-

ʨʠʣʴʩʢʠʡ, ʠʚʘ ʢʘʨʣʠʢʦʚʘʷ (ʩʤ. ʧʣʘʥ-ʩʭʝʤʘ 

ʉ). ɺʩʝ ʚʠʜʳ ʠʤʝʶʪ ʤʦʱʥʫʶ ʢʦʨʥʝʚʫʶ 

ʩʠʩʪʝʤʫ, ʥʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʧʦʯʚʝʥʥʳʤ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠ-

ʷʤ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʳʡ ʩʨʦʢ ʮʚʝʪʝʥʠʷ, ʦʪʣʠʯʘʶʪʩʷ ʙʳʩʪʨʳʤ 

ʨʦʩʪʦʤ, ʢʦʤʧʘʢʪʥʦʩʪʴʶ ʢʫʩʪʦʚ, ʢʦʪʦʨʳʝ ʩʦ 

ʚʨʝʤʝʥʝʤ ʟʘʡʤʫʪ ʚʝʩʴ ʩʢʣʦʥ (ʨʠʩ. 2-5). 
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ʈʠʩ. 4. ʉʧʠʨʝʷ ʢʘʨʣʠʢʦʚʘʷ ʃʠʪʣ ʇʨʠʥʮʝʩʩ 

 
ʈʠʩ. 5. ɼʝʢʦʨʘʪʠʚʥʘʷ ʛʨʫʧʧʘ: ʯʘʡ ʂʫʨʠʣʴʩʢʠʡ, ʠʚʘ ʢʘʨʣʠʢʦʚʘʷ, ʭʦʩʪʘ ʯʝʨʥʘʷ 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʧʦʣʟʥʝʤ 

ʠ ʩʤʳʚʦʤ ʧʦʯʚʳ, ʪʝʤ ʩʘʤʳʤ ʙʳʣʘ ʦʛʦʣʝʥʘ 

ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʦʜʥʦʛʦ ʪʦʢʩʦʥʘ ʝʣʠ 

ʝʚʨʦʧʝʡʩʢʦʡ (ʩʤ. ʧʣʘʥ-ʩʭʝʤʘ ɺ). ɹʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʥʠʝ ʪʝʨʨʘʩʳ. ʇʨʠ 

ʪʝʨʨʦʩʠʨʦʚʘʥʠʠ ʚʳʙʨʘʥ ʧʨʠʝʤ ʪʝʨʨʘʩʳ-

ʢʘʥʘʚʳ, ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʥʘʩʳʧʥʳʤ 

ʛʨʫʥʪʦʤ, ʪʘʢ ʢʘʢ ʦʥ ʧʨʠʤʠʥʷʝʪʩʷ ʥʘ ʦʯʝʥʴ 

ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ 35-45̄  ʠ ʙʦʣʝʝ, ʥʘ ʥʠʞʥʝʡ 

ʧʣʦʱʘʜʢʝ (ʧʦʣʦʪʥʝ) ʚʳʩʘʞʝʥ ʜʝʨʝʥ ʙʝʣʳʡ. 

ʆʪʢʦʩ ʫʢʨʝʧʣʝʥ ʜʠʢʦʨʘʪʠʚʥʦʡ ʧʦʜʧʦʨʥʦʡ 

ʩʪʝʥʢʦʡ, ʚ ʚʠʜʝ ʢʨʠʚʦʡ ʣʦʤʘʥʥʦʡ ʣʠʥʠʠ, ʚ 

ʪʘʢʦʤ ʧʦʩʪʨʦʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʷ ʛʦʨʘʟʜʦ 

ʧʨʦʯʥʝʝ. ɹʨʝʚʥʘ ʨʘʟʤʝʱʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ, 

ʚʧʣʦʪʥʫʶ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʦʙʨʘʙʦʪʳ 

ʤʘʰʠʥʥʳʤ ʤʘʩʣʦʤ ʠ ʩʦʝʜʠʥʝʥʳ ʛʚʦʟʜʷʤʠ. 

ɻʣʫʙʠʥʘ ʫʩʪʘʥʦʚʢʠ ʥʠʞʝ ʫʨʦʚʥʷ ʧʦʯʚʳ ʥʘ 

50-60 ʩʤ (ʨʠʩ. 6, 7). 
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ʈʠʩ 6. ʀʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ              ʈʠʩ 7. ʇʦʩʣʝ ʪʝʨʨʘʩʠʨʦʚʘʥʠʷ 

 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʙʲʝʢʪʘ ʙʣʘʛʦ-

ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʧʨʠʚʠʪʴ ʜʝ-

ʪʷʤ, ʧʦʩʝʱʘʶʱʠʤ ʜʝʪʩʢʠʡ ʧʨʘʚʦʩʣʘʚʥʳʡ 

ʣʘʛʝʨʴ, ʪʨʫʜʦʣʶʙʠʝ, ʧʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ 

ʧʦ ʫʭʦʜʫ ʟʘ ʧʣʦʜʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʙʳʣ 

ʩʦʟʜʘʥ ʧʣʦʜʦʚʳʡ ʩʘʜ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʦʜʙʦʨʦʤ ʘʩʩʦʨʪʠʤʝʥʪʘ. ɼʣʷ ʧʣʦʜʦʚʦʛʦ 

ʩʘʜʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʘʡʦʥʠʨʦʚʘʥʥʳʝ ʩʨʝʜ-

ʥʝʨʦʩʣʳʝ ʩʦʨʪʘ ʷʙʣʦʥʠ, ʛʨʫʰʠ, ʚʠʰʥʠ 

ʜʨʝʚʦʚʠʜʥʦʡ. ɺʩʝ ʪʘʢʩʦʥʳ ʥʘ ʧʦʜʚʦʝ 

ʄ106, ʥʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʧʦʯʚʝʥʥʳʤ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘʰʝʛʦ ʨʝʛʠʦʥʘ 

(ʨʠʩ. 8, 9). ʉʘʜ ʠʤʝʝʪ ʜʝʨʝʚʷʥʥʦʝ ʦʛʨʘʞʜʝ-

ʥʠʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʟʘʱʠʪʦʡ ʦʪ ʧʨʦ-

ʥʠʢʥʦʚʝʥʠʷ ʜʦʤʘʰʥʠʭ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. 

 

 
ʈʠʩ 8. ʀʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ                ʈʠʩ 9. ʇʦʩʣʝ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ 

 

ʇʨʦʚʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʭʨʘʥʝ-

ʥʠʶ ʣʘʥʜʰʘʬʪʘ, ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʝʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝ-

ʙʫʶʪ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʟʥʘʥʠʡ. ʕʪʠ ʪʝʨʨʠʪʦ-

ʨʠʠ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʙʣʘʛʦʫʩʪʨʦʡ-

ʩʪʚʘ ʠ ʦʟʝʣʝʥʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʣʘʥʜʰʘʬʪ-

ʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʧʨʠ-

ʨʦʜʥʫʶ ʮʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ. ɺʘʞʥʦ ʦʩʦʟʥʘ-

ʚʘʪʴ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʚʳʙʦʨ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ 

ʧʦʨʦʜ, ʜʝʢʦʨʘʪʠʚʥʳʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝ-

ʥʠʡ, ʠʟ ʘʨʩʝʥʘʣʘ ʦʟʝʣʝʥʠʪʝʣʝʡ, ʜʦʣʞʥʦ 

ʛʘʨʤʦʥʠʯʥʦ ʜʦʧʦʣʥʷʪʴ ʩʣʦʞʠʚʰʠʡʩʷ ʧʨʠ-

ʨʦʜʥʳʡ ʩʪʠʣʴ. 
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THE ORTHODOX CHILDREN'S CAMP AT THE HOLY TRINITY TEMPLE OF THE 
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FOR THE CONSERVATION OF THE LANDSCAPE  
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(Russia, Yoshkar-Ola) 

 

Abstract. This article presents the primary measures for the improvement and gardening of 

the territory of the Orthodox Children's Camp at the Holy Trinity Church in the city of Yoshkar-

Ola of the Republic of Mari El, taking into account the preservation of the natural historical 

landscape and the natural value of the object. The authors indicate the location and purpose of 

the site, climatic, geomorphological conditions, the results of the examination of the physical 

and chemical properties of the soil. As a result, priority work was developed at the facility, an 

assortment of used tree and shrub plantings was presented. 

Keywords: gardening, recreation, soil erosion, primary measures. 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʈɽɸɹʀʃʀʊɸʎʀʆʅʅʆɻʆ ʎɽʅʊʈɸ  

ɺ ɻʆʈʆɼɽ ʉɽʉʊʈʆʈɽʎʂ 

 

ɸ.ɸ. ʉʘʣʘʤʘʪʦʚʘ, ʤʘʛʠʩʪʨʘʥʪ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

 

DOI: 10.24411/2500-1000-2019-11907 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʩʧʝʮʠ-

ʬʠʢʠ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʚ ʛʦʨʦʜʝ ʉʝʩʪʨʦʨʝʮʢ. 

ʋʯʘʩʪʦʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʥʝʟʘʚʠʩʠʤʳʡ ʵʣʝʤʝʥʪ, ʘ 

ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʘʥʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʛʦʨʦʜʘ ʉʝʩʪʨʦʨʝʮʢ: ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʦʙʲʝʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʠ ʚʨʝʤʝʥʥʦ-ʩʪʠʣʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʩʪʨʦʡʢʠ, ʦʙʲʝʢʪʳ ʟʝʣʝ-

ʥʦʛʦ ʢʘʨʢʘʩʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ 

ʨʝʰʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ, ʛʦʨʦʜ ʉʝʩʪʨʦʨʝʮʢ, 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʮʝʥʪʨ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

 

ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ï ʵʪʦ ʤʝʜʠ-

ʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʝʪʩʷ ʧʦʤʦʱʴ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠʥʚʘʣʠʜʦʚ ʚ ʦʙʱʝʩʪʚʝ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʚʘʣʠʜʦʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝ 

ʠʤʝʶʪ ʨʘʙʦʪʳ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʭʚʘʪʢʠ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʧʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʠ ʦʪʩʫʪʩʪʚʠʷ ʪʨʝ-

ʙʫʝʤʦʛʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ [1]. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʫʯʘʩʪʢʘ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ, ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʦʣʝʝ ʢʨʫʧ-

ʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʜʠʥʠʮʳ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ï ʛʦʨʦʜʘ ʉʝʩʪʨʦʨʝʮʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʘʫʪʝʥʪʠʯʥʦ-

ʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʘ-

ʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʫʯʘʩʪʢʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʙʳʣʠ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

ï ʧʨʠʨʦʜʥʘʷ ʩʨʝʜʘ. ʇʨʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʚʘʞʥʘ ʢʦʤʬʦʨʪʥʘʷ ʫʩʧʦʢʘʠʚʘʶʱʘʷ ʘʪʤʦ-

ʩʬʝʨʘ; 

ï ʥʝʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ 

ʙʣʠʟʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ; 

ï ʦʪʩʫʪʩʪʚʠʝ ʚʙʣʠʟʠ ʰʫʤʥʳʭ ʤʘʛʠʩʪʨʘ-

ʣʝʡ; 

ï ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʚʳʙʨʘʥ ʫʯʘʩʪʦʢ ʚ ʢʫ-

ʨʦʨʪʥʦʤ ʨʘʡʦʥʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʛʦʨʦ-

ʜʝ ʉʝʩʪʨʦʨʝʮʢ, ʥʘ ʤʝʩʪʝ ʙʳʚʰʝʛʦ ʜʝʪʩʢʦʛʦ 

ʣʘʛʝʨʷ. ɺʳʙʦʨ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʪʘʢʞʝ ʪʝʤ, 

ʯʪʦ ʟʘʙʨʦʰʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʣʫʯʠʪ 

çʚʪʦʨʫʶ ʞʠʟʥʴè. ʋʯʘʩʪʦʢ ʦʛʨʘʥʠʯʝʥ ʊʘʨ-

ʭʦʚʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ, ʗʭʪʢʣʫʙʩʢʠʤ ʧʝʨʝ-

ʫʣʢʦʤ ʠ ʉʦʚʝʪʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ. ʇʣʦʱʘʜʴ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

3 ʛʘ. 

ʆʩʥʦʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʈʘʙʦʪʫ ʦʩʥʦʚʥʳʭ ʪʨʘʥʟʠʪʥʳʭ ʧʦʪʦʢʦʚ ʚ 

ʉʝʩʪʨʦʨʝʮʢʝ ʚʳʧʦʣʥʷʶʪ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ 

ʠ ʇʨʠʤʦʨʩʢʦʝ ʰʦʩʩʝ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ 

ʥʝʜʘʣʝʢʦ ʦʪ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [2]. 

ɹʣʠʞʘʡʰʘʷ ʦʩʪʘʥʦʚʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʇʨʠʤʦʨʩʢʦʤ 

ʰʦʩʩʝ, ʧʫʪʴ ʢ ʥʝʡ ʧʝʨʝʢʨʳʪ ʞʝʣʝʟʥʦʡ ʜʦ-

ʨʦʛʦʡ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉʭʝʤʘ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

 

ɺ ʚʝʣʦʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʪʩʫʪʩʪʚʫʝʪ ʮʝ-

ʣʦʩʪʥʦʩʪʴ [3], ʧʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟ-

ʨʘʙʦʪʘʪʴ ʟʘʤʢʥʫʪʫʶ ʩʪʨʫʢʪʫʨʫ ʚʝʣʦʜʦʨʦ-

ʞʝʢ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʛʨʫʟʠʪʴ ʪʨʘʥʟʠʪʥʳʡ 

ʧʦʪʦʢ. ʅʘʧʨʘʚʣʝʥʠʝ ʚʝʣʦʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʥʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 

ʆʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʟʘ-

ʩʪʨʦʡʢʠ. ɺ ʉʝʩʪʨʦʨʝʮʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝ-

ʪʳʨʝ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ [4]: ʤʘʣʦʵʪʘʞʥʘʷ ï 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʜʦʤʘ (ʧʨʝʦʙʣʘʜʘ-

ʝʪ); ʞʠʣʘʷ ʤʘʣʦʵʪʘʞʥʘʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʘʷ; 

ʩʨʝʜʥʝʵʪʘʞʥʘʷ ʠ ʤʥʦʛʦʵʪʘʞʥʘʷ ʤʥʦʛʦʢʚʘʨ-

ʪʠʨʥʘʷ ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘ; ʤʘʣʦʵʪʘʞʥʘʷ ʠ 

ʩʨʝʜʥʝʵʪʘʞʥʘʷ ʦʙʱʝʩʪʚʝʥʥʦïʜʝʣʦʚʘʷ. ɺʦ-

ʢʨʫʛ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪ-

ʩʷ ʧʝʨʚʳʡ ʪʠʧ ʟʘʩʪʨʦʡʢʠ ï ʪʝʨʨʠʪʦʨʠʷ 

ʨʘʟʙʠʪʘ ʥʘ ʤʘʣʝʥʴʢʠʝ ʯʘʩʪʥʳʝ ʫʯʘʩʪʢʠ, 

ʤʘʩʰʪʘʙ ʟʘʩʪʨʦʡʢʠ ï ʪʦʯʝʯʥʳʡ. ʇʣʦʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʥʝʙʦʣʴʰʘʷ. ʉʘʤ ʫʯʘʩʪʦʢ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʦʙʱʝʩʪʚʝʥʥʦïʜʝʣʦʚʦʤʫ ʪʠʧʫ. ɺʳ-

ʩʦʪʥʳʡ ʨʝʛʣʘʤʝʥʪ ʥʘ ʚʳʙʨʘʥʥʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ï 20 ʤʝʪʨʦʚ. 

ɺʨʝʤʝʥʥʦ-ʩʪʠʣʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʘʩʪʨʦʡʢʠ. ɺ ʉʝʩʪʨʦʨʝʮʢʝ  ʟʘʩʪʨʦʡʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ 9 ʩʪʠʣʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ [5]. ʆʩʥʦʚʥʳʝ: ʩʦʚʨʝʤʝʥʥʳʡ, ʥʝ-

ʦʬʫʥʢʮʠʦʥʘʣʠʟʤ, ʤʦʜʝʨʥʠʟʤ, ʙʘʨʦʢʢʦ ʠ 

ʤʦʜʝʨʥ. ʊʝʨʨʠʪʦʨʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ 

ʮʝʥʪʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʩʪʠʣʷ ʤʦʜʝʨʥ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʯʝʨʪʳ ʜʘʥʥʦʛʦ ʩʪʠʣʷ, ʯʪʦʙʳ ʟʜʘʥʠʝ 

ʥʝ ʚʳʙʠʚʘʣʦʩʴ ʠʟ ʢʦʥʪʝʢʩʪʘ. 

ʆʙʲʝʢʪʳ ʟʝʣʝʥʦʛʦ ʢʘʨʢʘʩʘ. ɿʝʣʝʥʳʡ 

ʢʘʨʢʘʩ ʚ ʛʦʨʦʜʝ ʉʝʩʪʨʦʨʝʮʢ ʠʤʝʝʪ ʩʚʷʟʘʥ-

ʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʢʦʤ-

ʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦʨʦʜʝ. ʂ ʦʟʝʣʝ-

ʥʝʥʥʳʤ ʟʦʥʘʤ ʦʪʥʦʩʷʪʩʷ ʪʝʨʨʠʪʦʨʠʡ ʦʙʲ-

ʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ (ɺʝʨʭʥʠʡ 

ʧʘʨʢ, ʉʨʝʜʥʠʡ ʧʘʨʢ, ʅʠʞʥʠʡ ʧʘʨʢ çʇʷʪʘè, 

ʧʘʨʢ ɼʫʙʢʠ, ʋʩʘʜʴʙʘ ɸʚʝʥʘʨʠʫʩʘ ʇ.ʀ. ʩ 

ʧʘʨʢʦʚʦʡ ʟʦʥʦʡ), ʣʝʩʦʚ ʠ ʧʘʨʢʦʚ (ʊʘʨʭʦʚ-

ʩʢʠʡ ʣʝʩʦʧʘʨʢ) ʠ ʪʝʨʨʠʪʦʨʠʷ ʟʘʢʘʟʥʠʢʘ 

çʉʝʩʪʨʦʨʝʮʢʦʝ ʙʦʣʦʪʦè. ʈʷʜʦʤ ʩ ʫʯʘʩʪʢʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʦʟʝʣʝʥʝʥʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʩ ʚʳʭʦʜʦʤ ʢ ʆʟʝʨʫ ʉʝʩʪʨʦʨʝʮ-

ʢʠʡ ʨʘʟʣʠʚ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ. ʀʩʭʦʜʷ 

ʠʟ ʜʘʥʥʳʭ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʩʭʝʤʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠ-
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ʨʦʚʘʥʠʷ ʉʝʩʪʨʦʨʝʮʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 15 ʟʦ-

ʥʘʤʠ [6], ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚ-

ʣʷʶʪʩʷ: ʣʝʩʦʚ ʠ ʣʝʩʦʧʘʨʢʦʚ, ʟʘʩʪʨʦʡʢʠ ʦʜ-

ʥʦʩʝʤʝʡʥʳʤʠ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ) ʞʠʣʳ-

ʤʠ ʜʦʤʘʤʠ, ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʙʱʝʛʦ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʜʚʦʨʮʦʚʦ-

ʧʘʨʢʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʨ-

ʢʦʚ. ʋʯʘʩʪʦʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥ 

ʚ ʟʦʥʝ ʦʙʱʝʩʪʚʝʥʥʦ-ʜʝʣʦʚʦʡ ʟʘʩʪʨʦʡʢʠ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʫʜʫʱʝʡ ʩʧʝʮʠʬʠʢʝ ʩʦ-

ʦʨʫʞʝʥʠʷ.  

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʘʫʪʝʥʪʠʯ-

ʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ: 

1) ʅʝʟʘʤʢʥʫʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʙʣʠʟʠ 

ʂɸɼʘ. ʇʨʠ ʩʦʝʜʠʥʝʥʠʠ  ʚʝʣʦʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʘʥʟʠʪʥʳʡ 

ʧʦʪʦʢ. ɺʝʣʦʤʘʨʰʨʫʪ ʧʦʩʪʨʦʝʥ ʯʝʨʝʟ ʧʘʨ-

ʢʦʚʳʝ ʟʦʥʳ ʠ ʤʝʩʪʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴ-

ʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ.  

2) ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʦʤʠʥʘʥʪʳ ʛʦʨʦʜʘ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʮʝʥʪʨʝ (ʚʦʢʨʫʛ ʚʦʢʟʘʣʘ). 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʦʝʢʪʠʨʫʝʤʳʝ ʥʘʤʳʚʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʉʝʩʪʨʦʨʝʮʢʝ ʩʪʘʥʫʪ ʥʦʚʦʡ 

ʜʦʤʠʥʘʥʪʦʡ ʛʦʨʦʜʘ, ʛʜʝ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʚʳʩʦʪʥʳʡ ʨʝʛʣʘʤʝʥʪ ʩʦʩʪʘʚʣʷʝʪ 40/43/70 

ʜʣʷ ʟʦʥʳ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ: ɾʄʈ. 

3) ɺ ʉʝʩʪʨʦʨʝʮʢʝ ʧʨʝʦʙʣʘʜʘʝʪ ʫʩʘʜʝʙ-

ʥʘʷ ʟʘʩʪʨʦʡʢʘ ʥʘʯʘʣʘ 20 ʚʝʢʘ, ʠ ʢʘʢ ʩʣʝʜʩʪ-

ʚʠʝ, ʚ ʛʦʨʦʜʝ ʤʥʦʛʦ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ ʚ ʩʪʠʣʝ ʤʦʜʝʨʥ. ʊʘʢ, ʥʘ ʫʯʘʩʪʢʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʤʝʱʘʝʪʩʷ ʜʘʯʘ ɽʬʨʝ-

ʤʦʚʘ. 

4) ɺ ʛʦʨʦʜʝ ʩʚʷʟʘʥʥʳʡ ʟʝʣʝʥʳʡ ʢʘʨʢʘʩ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʧʘʨʢʠ. 

5) ʆʩʥʦʚʥʘʷ ʟʦʥʘ ʟʘʩʪʨʦʡʢʠ ï ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʜʦʤʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʦ-

ʨʦʜʘ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʩʪ-

ʚʝʥʥʳʭ ʟʦʥ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʉʝʩʪʨʦʨʝʮʢ ʙʳʣʠ ʩʜʝʣʘʥʳ ʧʨʝʜʧʨʦʝʢʪʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʚʳʙʨʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ.  

1) ʇʨʝʜʣʘʛʘʝʪʩʷ ʜʦʙʘʚʠʪʴ ʦʩʪʘʥʦʚʢʫ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʊʘʨʭʦʚʩʢʦʤ 

ʧʨʦʩʧʝʢʪʝ ʨʷʜʦʤ ʩ ʫʯʘʩʪʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ. 

2) ɺ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʤ ʨʝʰʝʥʠʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʜʦʣʞʥʘ ʧʨʦ-

ʩʣʝʞʠʚʘʪʴʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʦʙʲʝʢʪʦʤ ʢʫʣʴ-

ʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚ ʩʪʠʣʝ ʤʦʜʝʨʥ ï ʜʘʯʝʡ 

ɽʬʨʝʤʦʚʘ. 

3) ʈʷʜʦʤ ʩ ʫʯʘʩʪʢʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʪʝʨʨʠʪʦʨʠʠ 

ʩ ʚʳʭʦʜʦʤ ʢ ʦʟʝʨʫ ʉʝʩʪʨʦʨʝʮʢʠʡ ʈʘʟʣʠʚ. 

ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʫʶ ʧʨʦʛʫʣʦʯʥʫʶ ʟʦʥʫ ʜʣʷ ʧʘʮʠʝʥ-

ʪʦʚ ʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʨʝʘ-

ʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ  ʚ ʛʦʨʦʜʝ ʉʝʩʪʨʦ-

ʨʝʮʢ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ 
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Abstract. The article presents the results of an analysis of the urban specifics of the territory 

for the design of a rehabilitation center in the city of Sestroretsk. The design site is not consid-

ered as a separate independent element, but as an interconnected part of the city. First of all, a 

study of the city of Sestroretsk was carried out: the main transport directions, space-planning 

decisions and temporal-stylistic characteristics of the building, green frame objects and func-

tional zoning were considered. As a result of the study, the features of the territory were identi-

fied that affect the formation of the space-planning solution of the rehabilitation center. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʝʤʳ ʩʚʝʪʦʪʝʥʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʉʪʠʚʝʥʘ ʍʦʣʣʘ. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʘʨʭʠʪʝʢʪʦʨ, ʩ ʧʦʤʦʱʴʶ ʩʚʦʝʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʩʤʦʛ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ, ʨʘʟʣʠʯʥʳʝ ʧʦ ʪʝʢʩʪʫʨʝ ʠ ʮʚʝʪʫ 

ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʫʶ ʠ ʩʣʦʞʥʫʶ ʛʝʦʤʝʪʨʠʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʘʢ ʦʥ 

ʥʘʜʝʣʠʣ ʩʚʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʢʘʢʦʡ ʵʬʬʝʢʪ ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪ ʥʘ 

ʟʨʠʪʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʬʦʨʤʘ, ʟʜʘʥʠʝ, ʘʨʭʠʪʝʢʪʦʨ, 

ʧʨʦʝʢʪ. 

 

ʉʚʝʪ ʚʩʝʛʜʘ ʙʳʣ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʫʢʘʭ 

ʘʨʭʠʪʝʢʪʦʨʘ ʠ ʭʫʜʦʞʥʠʢʘ. ʆʪʨʘʞʘʶʱʠʝ 

ʧʦʢʨʳʪʠʷ ʝʛʠʧʝʪʩʢʠʭ ʧʠʨʘʤʠʜ, ʩʣʝʧʷʱʠʝ 

ʛʣʘʟʘ ʣʶʜʷʤ, ʦʢʫʣʫʩ ʚ ʢʫʧʦʣʝ ʇʘʥʪʝʦʥʘ ʚ 

ʈʠʤʝ, ʦʢʥʦïʨʦʟʘ ʚ ʛʦʪʠʯʝʩʢʠʭ ʩʦʙʦʨʘʭ ï 

ʵʪʘ ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʟʦʜʯʠʤʠ ʧʨʦʰʣʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ɺʩʝ ʵʪʠ ʨʝʰʝʥʠʷ ʦʙʲ-

ʝʜʠʥʷʝʪ ʦʜʥʦ ï ʣʶʜʠ ʚʩʝʛʜʘ ʚʠʜʝʣʠ ʚ ʩʚʝʪʝ 

ʯʪʦ-ʪʦ ʙʦʣʴʰʝʝ, ʩʠʤʚʦʣʠʯʝʩʢʦʝ, ʯʪʦ-ʪʦ 

ʧʦʤʠʤʦ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴ-

ʥʳʭ ʜʦʩʪʦʠʥʩʪʚ [1, c. 185-189]. ʕʪʘ ʤʳʩʣʴ 

ʩʪʘʥʦʚʠʪʩʷ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʚʦʨʯʝʩʢʠʭ 

ʧʦʠʩʢʦʚ ʘʨʭʠʪʝʢʪʦʨʦʚ XX ʠ ʥʘʯʘʣʘ XXI 

ʚʝʢʘ, ʢʦʛʜʘ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʠ ʢʦʥʩʪ-

ʨʫʢʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʣʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʙʝʟʛʨʘʥʠʯʥʳʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦ ʥʦ-

ʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʬʝʥʦʤʝʥ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʚʝʪʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ.  

ʉʨʝʜʠ ʤʥʦʛʠʭ ʪʘʣʘʥʪʣʠʚʳʭ ʘʨʭʠʪʝʢʪʦ-

ʨʦʚ ɸʤʝʨʠʢʠ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʉʪʠʚʝʥ 

ʍʦʣʣ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ 

ʧʦʜʭʦʜʦʤ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʕʪʦ ʘʨʭʠʪʝʢ-

ʪʦʨ ï ʧʦʵʪ. ʆʥ ʦʙʣʘʜʘʝʪ ʦʩʦʙʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʧʝʨʝʞʠʚʘʪʴ ʠ ʧʨʦʧʫʩʢʘʪʴ ʯʝʨʝʟ ʩʝʙʷ 

ʦʙʨʘʟʳ ʠ ʤʳʩʣʠ, ʩ ʦʩʦʙʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʴʶ ʠʩʧʦʣʴʟʫʷ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʩʚʝʪ, ʧʦʜ-

ʯʝʨʢʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʦʙʱʝʩʪʚʘ ʠ ʢʨʫʧʥʳʭ ʢʦʨ-

ʧʦʨʘʮʠʡ ʪʝʤʧ ʞʠʟʥʠ ʫʚʝʣʠʯʠʣʩʷ. ʕʪʦ ʦʢʘ-

ʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠ ʥʘ ʩʦʚʨʝʤʝʥ-

ʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʤʫ ʩʪʘʣʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʙʣʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴʶ ʠ ʣʘʢʦʥʠʯʥʦʩʪʴʶ. ʅʦ ʵʪʦ ʧʨʠ-

ʥʝʩʣʦ ʠ ʤʘʪʝʨʠʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ï 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʦʣʞʥʳ 

ʧʨʠʥʦʩʠʪʴ ʜʝʥʴʛʠ. ʇʦʵʪʦʤʫ ʪʝʥʜʝʥʮʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʚ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝʧʦʧʫʣʷʨʥʦʡ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʚʝʜʴ 

ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦ, ʪʘʢ ʢʘʢ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 50% 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ, ʣʠʙʦ ʥʝʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʧʦ ʵʩʪʝʪʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ï 

ʚʣʠʷʥʠʝ ʤʦʜʳ, ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʪʝʯʝʥʠʡ ʠ 

ʧʨʦʯʝʛʦ [3, c. 1-3]. 

ʉʪʠʚʝʥ ʍʦʣʣ ʩʯʠʪʘʝʪ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ 

ʛʦʚʦʨʠʪ ʦ ʩʝʙʝ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʘ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʯʝʨʝʟ ʫʩʣʦʚʠʷ, ʩʦʟʜʘʥʥʳʝ 

ʩʚʝʪʦʤ. ʂʣʶʯʝʚʦʡ ʜʣʷ ʉʪʠʚʝʥʘ ʍʦʣʣʘ ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʦʩʧʨʠʷʪʠʷ. ʉʚʝʪ ʚ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʧʨʠʦʙʨʝʪʘʝʪ ʝʜʚʘ ʣʠ ʥʝ ʦʩʥʦʚʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʦʥ ʧʨʠʜʘʝʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʝʠʟʤʝʥʥʦʡ 

ʬʦʨʤʝ ʫʥʠʢʘʣʴʥʳʝ ʦʙʨʘʟʳ, ʟʘʚʠʩʷʱʠʝ ʢʘʢ 

ʦʪ ʤʝʩʪʘ ʦʙʟʦʨʘ, ʪʘʢ ʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ. 

ʍʦʣʣ ʦʙʦʛʘʱʘʝʪ ʧʦʥʷʪʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʚʝʪʘ, ʨʘʩʰʠʨʷʝʪ ʛʨʘʥʠʮʳ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ. ɺ ʝʛʦ ʨʫʢʘʭ ʩʚʝʪ ʩʪʘʥʦʚʠʪʩʷ ʯʫʪʴ ʣʠ 

ʥʝ ʦʩʥʦʚʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠ ʛʘʨʤʦʥʠʯʥʦʡ ʩʨʝʜʳ. ɺ ʝʛʦ ʧʦʥʠʤʘʥʠʠ 

ʠʛʨʘ ʩʦ ʩʚʝʪʦʤ, ʠ ʪʦ, ʢʘʢ ʯʝʣʦʚʝʢ ʝʝ ʚʦʩ-

ʧʨʠʥʠʤʘʝʪ ï ʝʜʚʘ ʣʠ ʥʝ ʩʘʤʦʝ ʚʘʞʥʦʝ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʢʦʥʮʝʧʮʠʠ ʙʫʜʫʱʝʛʦ ʧʨʦʝʢʪʘ.  

ʅʘʙʣʶʜʘʷ ʟʘ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʚʝʪʘ, 

ʉʪʠʚʝʥ ʍʦʣʣ ʦʙʨʘʱʘʝʪʩʷ ʢ ʨʘʟʣʠʯʥʳʤ 
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ʧʨʠʝʤʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʤʙʠʥʠʨʫʝʪ ʠʭ, 

ʠʟʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʛʨʘʝʪ ʩ 

ʬʦʨʤʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʘʥʠʡ ʝʛʦ ʬʠʣʦʩʦʬʠʠ ʷʚʣʷ-

ʝʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʚʩʝ ʚ ʤʠʨʝ ʥʘʭʦʜʠʪ-

ʩʷ ʚ ʜʚʠʞʝʥʠʠ. ʇʦʵʪʦʤʫ ʘʨʭʠʪʝʢʪʦʨ ʩʪʨʝ-

ʤʠʪʩʷ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʢʘʢʦʝ-ʪʦ ʢʦʥʢʨʝʪ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʘʢʦʡ-ʪʦ ʤʦ-

ʤʝʥʪ ʤʳʩʣʠ, ʘ ʧʳʪʘʝʪʩʷ ʟʘʢʣʶʯʠʪʴ ʚ ʬʦʨ-

ʤʫ ʩʘʤ ʧʨʦʮʝʩʩ ʜʚʠʞʝʥʠʷ ʩʚʝʪʘ. ʍʦʣʣ ʟʘ-

ʜʫʤʳʚʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʙʳ ʧʝ-

ʨʝʧʣʝʪʘʣʠʩʴ, ʩʤʝʰʠʚʘʣʠʩʴ, ʠʩʯʝʟʘʣʠ ʠ 

ʚʥʦʚʴ ʠʟ ʥʠʦʪʢʫʜʘ ʧʦʷʚʣʷʣʠʩʴ ʣʫʯʠ ʩʚʝʪʘ.  

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʢʦʪʦʨʦʤ 

ʉʪʠʚʝʥ ʍʦʣʣ ʚʦʧʣʦʱʘʝʪ ʩʚʦʠ ʠʜʝʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʦʜʚʠʞʥʦʩʪʠ ʩʚʝʪʘ, ʷʚʣʷʝʪʩʷ ʄʫʟʝʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ çʂʀɸɿʄɸè, 

ʍʝʣʴʩʠʥʢʠ, 1998. ɸʨʭʠʪʝʢʪʦʨ ʠʱʝʪ ʩʧʦʩʦʙ 

ʩʜʝʣʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ ʛʣʘʚʥʳʤ ʩʪʨʦʠ-

ʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʅʦ ʧʨʠ ʵʪʦʤ ʍʦʣʣ 

ʩʦʟʜʘʝʪ ʥʝ ʧʨʦʩʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʣʥʦ-

ʩʪʴʶ ʟʘʣʠʪʦʝ ʩʦʣʥʮʝʤ, ʘ ʩʣʦʞʥʦʝ ʫʥʠʢʘʣʴ-

ʥʦʝ ʧʝʨʝʧʣʝʪʝʥʠʝ ʬʦʨʤ, ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʦʙʲʝʤʦʚ ʠ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʢʦʪʦʨʳʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. 

 

 
ʈʠʩ. 1. ʄʫʟʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ çʂʀɸɿʄɸè 

 

ɸʨʭʠʪʝʢʪʦʨ ʩʪʨʝʤʠʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʥʝ ʬʠʟʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʦʙʲʝʤ, ʧʨʦʩʪʨʘʥʩʪ-

ʚʦ, ʘ ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ ʯʫʚʩʪʚʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʠʥʪʝʨʴʝʨʝ ʧʦʷʚʣʷʶʪʩʷ ʪʝʢʫʯʠʝ, 

ʜʚʠʞʫʱʠʝʩʷ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʢʦʨʠʜʦʨʳ, ʣʝ-

ʩʪʥʠʮʳ, ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʦʙʚʦʣʘʢʠʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʩʚʝʪ (ʨʠʩ. 1). ʂʘʞʜʘʷ ʠʟ 25 ʛʘʣʝʨʝʡ, ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʬʫʥʢʮʠʶ ʤʫʟʝʷ, ʧʦʣʫʯʘʝʪ 

ʩʚʦʶ ʯʘʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. 

ʆʜʥʘʢʦ ʉʪʠʚʝʥ ʍʦʣʣ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪ 

ʩʚʦʡ ʚʳʙʦʨ ʥʘ ʢʘʢʦʤ-ʪʦ ʦʜʥʦʤ ʩʧʦʩʦʙʝ 

ʦʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʚʝʪʘ. ɼʨʫʛʦʡ ʝʛʦ ʧʨʦ-

ʝʢʪ ï ʎʝʥʪʨ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ ʚ ʎʠʥ-

ʜʘʦ (ʂʠʪʘʡ, 2013), ʥʘʧʦʣʥʝʥ ʭʘʦʪʠʯʥʦʩʪʴʶ 

ʠ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ. ʉʚʝʪ ʟʜʝʩʴ 

ʠʟʦʙʨʘʞʝʥ ʥʝ ʢʘʢ ʧʣʘʚʥʳʡ ʧʦʪʦʢ, ʘ ʚ ʚʠʜʝ 

ʧʝʪʣʷʶʱʝʡ, ʠʟʚʠʚʘʶʱʝʡʩʷ ʚ ʨʘʟʥʳʝ ʩʪʦ-

ʨʦʥʳ ʟʤʝʠ (ʨʠʩ. 2). ʆʥʘ, ʪʦ ʧʦʜʥʠʤʘʝʪʩʷ, 

ʪʦ ʦʧʫʩʢʘʝʪʩʷ ʥʘʜ ʟʝʤʣʝʡ, ʧʨʠʜʘʚʘʷ ʚʩʝʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ ʦʩʦʙʫʶ ʚʟʨʳʚʥʫʶ ʵʥʝʨʛʝʪʠ-

ʢʫ. 

 

 
ʈʠʩ. 2. ʎʝʥʪʨ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ ʚ ʎʠʥʜʘʦ (ʂʠʪʘʡ, 2013) 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʘʢʦʛʦ ʥʝʦʙʳʯʥʦʛʦ 

ʟʜʘʥʠʷ, ʢʘʢ ʂʀɸɿʄɸ, ʟʘʚʷʟʘʥʥʦʛʦ ʚʦʢʨʫʛ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ, ʥʝʣʴʟʷ ʙʳʣʦ ʥʝ ʫʯʠ-

ʪʳʚʘʪʴ ʝʛʦ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʚ ʪʝʯʝʥʠʝ ʜʥʷ. 

ʗʨʢʦʩʪʴ ʧʦʣʫʜʝʥʥʦʛʦ ʣʝʪʥʝʛʦ ʩʦʣʥʮʘ, ʦʙ-

ʣʘʯʥʦʩʪʴ, ʭʦʣʦʜʥʳʝ ʦʪʪʝʥʢʠ ʟʠʤʥʝʛʦ ʩʚʝʪʘ 

ʠʣʠ ʪʝʤʥʦʪʘ ʛʨʦʟʦʚʦʛʦ ʥʝʙʘ ï ʚʩʝ ʵʪʦ ʧʨʠ-

ʜʘʝʪ ʚʥʫʪʨʝʥʥʠʤ ʩʚʝʪʣʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ 

ʥʦʚʳʝ ʦʪʪʝʥʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʝʪʠʪʝ-

ʣʷʤ ʤʫʟʝʷ ʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-ʨʘʟʥʦʤʫ 

ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʦʟʜʘʥʥʳʝ ʚ ʤʫʟʝʝ ʵʢʩʧʦʟʠ-

ʮʠʠ ʠ ʠʥʪʝʨʴʝʨʳ.  

ʇʦʜʦʙʥʳʤ ʧʦʠʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘ-

ʧʦʣʥʝʥʥʦʛʦ ʩʚʝʪʦʤ, ʉʪʠʚʝʥ ʍʦʣʣ ʟʘʥʠʤʘ-
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ʝʪʩʷ, ʧʨʦʝʢʪʠʨʫʷ ʇʘʚʠʣʴʦʥ Space T2ʪ 

(ʉʐɸ, 2016). ʆʥ ʠʥʪʫʠʪʠʚʥʦ ʠʱʝʪ ʩʧʦʩʦʙ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʦʷʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʝʩ-

ʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ʇʦ ʩʫʪʠ, ʵʪʦʪ ʜʦʤ, ʧʦʣ-

ʥʦʩʪʴʶ ʣʠʰʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘ-

ʟʥʘʯʝʥʠʷ, ʦʯʝʨʝʜʥʘʷ ʧʦʧʳʪʢʘ ʤʘʩʪʝʨʘ ʟʘ-

ʢʣʶʯʠʪʴ ʩʚʝʪ ʚ ʦʩʷʟʘʝʤʫʶ ʬʦʨʤʫ. ʏʝʨʝʟ 

ʩʣʦʞʥʳʝ ʠ ʥʝʦʙʳʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʚʝ-

ʪʦʚʳʝ ʢʦʣʦʜʮʳ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ ʧʨʦʨʳ-

ʚʘʝʪʩʷ ʯʝʨʝʟ ʚʥʝʰʥʠʡ ʯʝʨʥʳʡ ʩʠʣʫʵʪ ʟʜʘ-

ʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʩʚʝʪʣʳʝ ʠʥʪʝʨʴʝ-

ʨ r(ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʇʘʚʠʣʴʦʥ Space T2ʪ (ʉʐɸ, 2016). ʀʥʪʝʨʴʝʨ 

 

ʀʛʨʘ ʩʚʝʪʘ ʠ ʪʝʥʝʚʳʭ ʧʷʪʝʥ ʥʝʧʦʩʪʦʷʥ-

ʥʘ ʠ ʧʦʜʦʙʥʘ ʠʤʧʫʣʴʩʠʚʥʳʤ ʙʨʦʩʢʘʤ ʢʠʩ-

ʪʠ, ʝʜʚʘ ʫʣʦʚʠʤʳʤ ʜʚʠʞʝʥʠʝʤ ʯʝʣʦʚʝʯʝ-

ʩʢʦʛʦ ʛʣʘʟʘ. ʇʨʠ ʵʪʦ ʩʚʝʪ ʫʩʣʦʚʝʥ, ʘ ʪʝʥʠ ï 

ʥʝʧʦʩʪʦʷʥʥʳ. ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʠʛʨʘ 

ʩʚʝʪʘ ʠ ʬʦʨʤʳ.  

ʉʪʠʚʝʥ ʍʦʣʣ ʝʱʝ ʜʦʚʝʜʝʪ ʩʚʦʶ ʠʜʝʶ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʦ ʤʘʢʩʠʤʫʤʘ, ʧʨʦʝʢʪʠʨʫʷ 

ʄʫʟʝʡ ʠʩʢʫʩʩʪʚ ʅʝʣʴʩʦʥ-ʕʪʢʠʥʩ ʚ ʂʘʥʟʘʩʝ 

(2007).  ʂʦʨʧʫʩ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʧʦʣʫʧʨʦ-

ʟʨʘʯʥʳʭ ʙʣʦʢʦʚ-ʣʠʥʟ, ʯʘʩʪʠʯʥʦ ʫʪʦʧʣʝʥ-

ʥʳʭ ʚ ʟʝʤʣʶ. ɿʜʝʩʴ ʥʘʚʝʨʥʦ ʙʳʣʦ ʜʦʩʪʠʛ-

ʥʫʪʦ ʥʘʠʙʦʣʴʰʝʝ ʛʦʩʧʦʜʩʪʚʦʚʘʥʠʝ ʝʩʪʝʩʪ-

ʚʝʥʥʦʛʦ ʩʚʝʪʘ. ʇʨʦʩʪʨʘʥʩʪʚʘ ʧʘʚʠʣʴʦʥʦʚ 

ʢʘʞʫʪʩʷ ʧʨʠʟʨʘʯʥʳʤʠ, ʦʥʠ ʩʣʦʚʥʦ ʩʣʠʚʘ-

ʶʪʩʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʟʘ ʩʯʝʪ ʩʚʝʪʦ-

ʧʨʦʟʨʘʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʬʘʩʘʜʦʚ. ɺ ʵʪʦʤ 

ʧʨʦʝʢʪʝ ʉʪʠʚʝʥ ʦʪʭʦʜʠʪ ʦʪ ʩʚʦʝʡ ʠʜʝʠ ʟʘ-

ʢʣʶʯʝʥʠʷ ʩʚʝʪʘ ʚ ʬʠʟʠʯʝʩʢʫʶ ʦʩʷʟʘʝʤʫʶ 

ʬʦʨʤʫ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ ʤʫʟʝʠ ʂʀɸɿʄɸ. 

ɿʜʝʩʴ ʦʥ ʧʦʜʭʦʜʠʪ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʩʧʦʤʠʥʘʷ ʦ ʪʦʤ, ʯʪʦ ʝʩ-

ʪʝʩʪʚʝʥʥʳʡ ʩʚʝʪ ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʳʤ ʧʨʦ-

ʩʪʳʤ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʗʩ-

ʥʘʷ, ʤʝʩʪʘʤʠ ʜʘʞʝ ʥʝ ʜʠʥʘʤʠʯʥʘʷ ʘʨʭʠʪʝʢ-

ʪʫʨʥʘʷ ʬʦʨʤʘ ʧʘʚʠʣʴʦʥʦʚ, ʩʪʝʥʳ ʢʦʪʦʨʳʭ 

ʦʪʜʝʣʘʥʳ ʩʪʝʢʣʦʤ ʨʘʟʥʦʛʦ ʮʚʝʪʘ ʠ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʤʘʪʦʚʦʩʪʠ ï ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ 

ʥʝʦʙʳʯʘʡʥʦʡ ʣʝʛʢʦʩʪʠ ʠ ʦʪʢʨʳʪʦʩʪʠ ʠʥ-

ʪʝʨʴʝʨʦʚ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ʄʫʟʝʡ ʠʩʢʫʩʩʪʚ ʅʝʣʴʩʦʥ-ʕʪʢʠʥʩ ʚ ʂʘʥʟʘʩʝ (2007). ʀʥʪʝʨʴʝʨ 

 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʜʣʷ ʉʪʠ-

ʚʝʥʘ ʍʦʣʣʘ ʩʪʘʣ ʂʦʨʧʫʩ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ 

ʠʩʢʫʩʩʪʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ɸʡʦʚʳ (ʉʐɸ, 

2016), ʪʘʢ ʢʘʢ ʟʜʘʥʠʝ ʥʘ 99% ʦʩʚʝʱʘʝʪʩʷ 

ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ. ʆʪ ʄʫʟʝʷ ʠʩʢʫʩʩʪʚ ʚ 

ʂʘʥʟʘʩʝ ʝʛʦ ʦʪʣʠʯʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ 

ʧʦʜʭʦʜ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʩʚʝʱʝʥʥʦʩʪʠ. ʕʪʦʪ 

ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʩʪʝʢʣʷʥʥʳʭ ʬʘʩʘʜʦʚ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳ-

ʤʠ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʢʦʥʥʳʤʠ ʧʨʦʝʤʘʤʠ 

ʠ ʩʚʝʪʦʚʳʭ ʣʶʢʦʚ, ʛʣʘʚʥʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘʜ ʮʝʥʪʨʘʣʴʥʳʤ ʦʙʱʝʩʪ-

ʚʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʦʙʲʝʜʠʥʝʥʥʦʤ 

ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ ï ʮʝʥʪʨʦʤ ʩʚʝʪʘ, 
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ʩʢʚʦʟʥʳʝ ʩʚʝʪʦʚʳʝ ʘʪʨʠʫʤʳ (ʨʠʩ. 5). ʕʪʦ 

ʚʘʞʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʚ ʩʬʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɸʨʭʠʪʝʢʪʦʨ ʩʦʟ-

ʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʠʙʦʣʴʰʝʡ 

ʦʩʚʝʱʝʥʥʦʩʪʠ, ʥʦ ʠ ʤʝʩʪʦ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʯʘʱʠʭʩʷ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟ-

ʥʳʭ ʧʨʦʬʠʣʝʡ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʦʙʲʝʜʠʥʝ-

ʥʠʷ ʠ ʨʘʙʦʪʳ. ʇʨʠʥʮʠʧ ʚʥʫʪʨʝʥʥʝʛʦ ʫʩʪ-

ʨʦʡʩʪʚʘ ʥʘʧʦʤʠʥʘʝʪ ʤʫʟʝʡ ʂʀɸɿʄʓ, 

ʪʦʣʴʢʦ ʟʜʝʩʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʢʦʨʠʜʦʨʳ ʠ 

ʦʪʢʨʳʪʳʝ ʣʝʩʪʥʠʮʳ ʥʝ ʧʨʦʩʪʦ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪ ʜʚʠʞʝʥʠʷ ʩʚʝʪʘ, ʘ ʢʘʢ ʙʳ ʩʣʝʜʫʶʪ ʟʘ 

ʥʠʤ. 

 

 
ʈʠʩ. 5. ʂʦʨʧʫʩ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ɸʡʦʚʳ (ʉʐɸ, 2016). ʀʥʪʝʨʴʝʨ 

 

ʇʦʜʦʙʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʚʝʪʦʚʳʤʠ 

ʮʝʥʪʨʘʤʠ ʦʯʝʥʴ ʯʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʘʨ-

ʭʠʪʝʢʪʦʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʘ ʟʜʘʥʠʷ ʠʟʥʫʪʨʠ. ʇʨʦʝʢʪ ʐʢʦʣʳ ʠʩ-

ʢʫʩʩʪʚ ʚ ɻʣʘʟʛʦ (ʐʦʪʣʘʥʜʠʷ, 2014) ʥʘʚʝʨ-

ʥʦ ʚ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʡ ʤʝʨʝ ʩʣʝʜʫʝʪ ʵʪʦʡ 

ʢʦʥʮʝʧʮʠʠ. ʕʪʘ ʰʢʦʣʘ ʩʪʘʣʘ ʷʨʢʠʤ ʧʨʠʤʝ-

ʨʦʤ ʪʦʛʦ, ʢʘʢ ʩʚʝʪ ʤʦʞʝʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɹʦʣʴʰʠʝ ʧʘʥʦ-

ʨʘʤʥʳʝ ʦʢʥʘ ʠ ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ 

ʩʚʝʪʦʚʳʭ ʢʦʣʦʜʮʝʚ, ʙʝʣʳʝ ʩʪʝʥʳ, ʢʦʪʦʨʳʝ 

ʢʘʞʫʪʩʷ ʝʱʝ ʙʝʣʝʝ ʥʘ ʬʦʥʝ ʛʦʣʫʙʳʭ ʣʝʩʪ-

ʥʠʮ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʟʜʘʥʠʝ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ʠ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ï ʚʩʝ 

ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʥʠʮʘʝ-

ʤʦʩʪʠ ʩʚʝʪʘ.  

ʆʩʥʦʚʥʦʡ ʩʚʝʪʦʚʦʡ ʢʦʣʦʜʝʮ, ʩʣʦʚʥʦ 

ʝʜʠʥʳʡ ʣʫʯ ʩʚʝʪʘ, ʧʦ ʜʠʘʛʦʥʘʣʠ ʧʨʦʨʝʟʘʷ 

ʚʝʩʴ ʦʙʲʝʤ ʟʜʘʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʥʩʦʣʷ-

ʮʠʶ ʧʦʤʝʱʝʥʠʡ ʥʘ ʚʩʝʭ ʵʪʘʞʘʭ ï ʦʪ ʣʝʢ-

ʮʠʦʥʥʦʛʦ ʟʘʣʘ ʜʦ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʩʪʫʜʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʝʨʭʥʠʭ ʵʪʘ-

ʞʘʭ (ʨʠʩ. 6). ʇʦʤʠʤʦ ʛʨʘʤʦʪʥʦʛʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʩʚʝʪʘ ʧʫʩʪʦʪʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ 

ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʟʜʘʥʠʷ, ʘ ʠʛʨʘ ʩʚʝʪʦ-

ʪʝʥʝʡ ʧʨʠʜʘʝʪ ʠʥʪʝʨʴʝʨʘʤ ʦʩʦʙʫʶ ʯʫʚʩʪ-

ʚʝʥʥʦʩʪʴ. ʉʚʝʪ ʨʘʩʢʨʳʚʘʝʪ ʬʦʨʤʫ ʟʜʘʥʠʷ, 

ʧʦʜʯʝʨʢʠʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʩʪʴ ʟʘʜʫʤʢʠ ʘʚʪʦʨʘ. ʉʪʫʜʝʥʪʳ, ʫʯʘʱʠʝʩʷ 

ʚ ʟʜʘʥʠʠ ʫʯʘʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʘʨʭʠʪʝʢʪʫʨʫ, ʥʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʥʝʡ. 

 
ʈʠʩ. 6. ʐʢʦʣʳ ʠʩʢʫʩʩʪʚ ʚ ɻʣʘʟʛʦ (ʐʦʪʣʘʥʜʠʷ, 2014). ʈʘʟʨʝʟ 

 

ɽʩʣʠ ʚ ʄʫʟʝʡ ʠʩʢʫʩʩʪʚ ʚ ʂʘʥʟʘʩʝ ʉʪʠ-

ʚʝʥ ʍʦʣʣ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʚʘʝʪ ʚʳʩʪʘʚʦʯ-

ʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ, 

ʪʦ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ɸʡʦʚʳ ʘʨʭʠʪʝʢʪʦʨ ʠʜʝʪ 

ʧʦ ʜʨʫʛʦʤʫ ʧʫʪʠ. ʆʙʲʝʤʳ ʵʪʘʞʝʡ ʩʜʚʠʛʘ-

ʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʩʦʟʜʘʚʘʷ 
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ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʚʳʨʝʟʳè, ʢʦʪʦʨʳʝ ʥʘ-

ʧʨʘʚʣʷʶʪ ʣʫʯʠ ʩʦʣʥʮʘ ʪʘʢ, ʢʘʢ ʵʪʦ ʟʘʜʫʤʘʣ 

ʩʘʤ ʘʨʭʠʪʝʢʪʦʨ (ʨʠʩ. 7). ɼʘʞʝ ʦʢʦʥʥʳʝ 

ʧʨʦʝʤʳ ʥʘ ʬʘʩʘʜʝ ʙʦʣʴʰʝ ʧʦʭʦʞʠ ʥʘ ʭʘʦ-

ʪʠʯʥʳʝ ʚʳʨʝʟʘʥʥʳʝ ʚ ʪʦʣʱʝ ʩʪʝʥ ʣʶʢʠ. 

ʇʦʜʦʙʥʘʷ ʠʛʨʘ ʩ ʦʙʲʝʤʘʤʠ ʟʜʘʥʠʷ ʩʦʟʜʘʝʪ 

ʝʱʝ ʠ ʫʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʷ ʩʚʝʪʘ ʠ ʪʝʥʠ ʚ 

ʠʥʪʝʨʴʝʨʝ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʪʚʦʨʯʝ-

ʩʢʠʭ ʢʣʘʩʩʦʚ ʠ ʚʳʩʪʘʚʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

 

 
ʈʠʩ. 7. ʂʦʨʧʫʩ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ɸʡʦʚʳ (ʉʐɸ, 2016) 

 

ʇʦʜʦʙʥʦʝ ʚʳʨʝʟʘʥʠʝ ʬʦʨʤ, ʜʣʷ ʢʦʥʪʨʦ-

ʣʠʨʦʚʘʥʠʷ ʧʨʦʥʠʢʘʶʱʝʛʦ ʩʚʝʪʘ ʠ ʩʦʟʜʘ-

ʚʘʝʤʳʭ ʪʝʥʝʡ, ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʉʪʠʚʝʥʦʤ 

ʍʦʣʣʦʤ ʠ ʚ ʧʨʦʝʢʪʝ ʢʚʘʨʪʘʣʘ Sliced 

Porosity Block (ʏʵʥʜʫ, ʂʠʪʘʡ, 

2012) (ʨʠʩ. 8). ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʢʘʢ ʠ ʚ ʂʦʨ-

ʧʫʩʝ ʋʥʠʚʝʨʩʠʪʝʪʘ ɸʡʦʚʳ, ʧʦʜʦʙʥʳʡ ʧʨʠ-

ʝʤ ʧʦʟʚʦʣʷʣ ʚʳʭʚʘʪʠʪʴ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʦʜʥʠ ʦʙʲʝʤʳ ʟʜʘʥʠʷ ʠ ʩʢʨʳʪʴ ʜʨʫʛʠʝ. ʀʥ-

ʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʦʙʦʠʭ ʧʨʦʝʢʪʘʭ ʘʨʭʠʪʝʢʪʦʨ 

ʧʦʯʪʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʩʣʦʞʥʳʝ ʬʦʨʤʳ. ʅʦ 

ʚʠʟʫʘʣʴʥʦ ʦʙʲʝʤʳ ʟʜʘʥʠʡ ʥʝ ʢʘʞʫʪʩʷ ʧʨʦ-

ʩʪʳʤʠ ï ʩʣʦʞʥʳʤʠ ʠʭ ʜʝʣʘʝʪ ʩʚʝʪʦʪʝʥʴ, 

ʩʦʟʜʘʚʘʝʤʘʷ ʟʘ ʩʯʝʪ ʚʳʨʝʟʦʚ ʚ ʧʣʦʩʢʦʩʪʷʭ 

ʩʪʝʥ ʠ ʩʜʚʠʛʦʚ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠʣʠ ʚʝʨʪʠ-

ʢʘʣʠ. 

 

 
ʈʠʩ. 8. ʂʚʘʨʪʘʣ Sliced Porosity Block (ʏʵʥʜʫ, ʂʠʪʘʡ, 2012) 

 

ʉʪʠʚʝʥ ʍʦʣʣ ʥʝ ʦʜʠʥ ʨʘʟ ʠʩʧʦʣʴʟʦʚʘʣ 

ʩʚʝʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʠʟʫʘʣʴʥʦ ʦʙʤʘʥʫʪʴ 

ʧʦʩʝʪʠʪʝʣʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʜʦʤ Ex of 

In House (ʉʐɸ, 2016), ʚ ʧʝʨʝʚʦʜʝ ʟʚʫʯʘ-

ʱʠʡ ʢʘʢ ñɼʦʤ ʩʥʘʨʫʞʠ ʚʦʚʥʫʪʨʴò, ʟʘʜʫ-

ʤʳʚʘʣʩʷ ʢʘʢ ʚʳʟʦʚ ʚʩʝʤ ʪʝʤ ʚʠʣʣʘʤ, ʨʘʩ-

ʪʝʢʘʶʱʠʤʩʷ ʚ ʣʘʥʜʰʘʬʪʝ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʚʳʢʣʠ ʩʪʨʦʠʪʴ ʘʤʝʨʠʢʘʥʮʳ. ʉʪʠʚʝʥʫ ʍʦʣ-

ʣʫ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʜʦʚʦʣʴʥʦ ʤʘʣʝʥʴʢʠʡ 

ʛʦʩʪʝʚʦʡ ʜʦʤ, ʧʣʦʱʘʜʴʶ 85 ʢʚʘʜʨʘʪʥʳʭ 

ʤʝʪʨʦʚ, ʙʝʟ ʩʧʘʣʝʥ ʠʣʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʨʫʛʦ-

ʛʦ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʜʥʘʢʦ ʚʠʟʫ-

ʘʣʴʥʦ ʧʦʤʝʱʝʥʠʝ ʢʘʞʝʪʩʷ ʙʦʣʴʰʝ ʟʘ ʩʯʝʪ 

ʧʨʘʚʠʣʴʥʦʡ, ʟʘʨʘʥʝʝ ʧʨʦʜʫʤʘʥʥʦʡ, ʠʛʨʳ ʩʦ 

ʩʚʝʪʦʤ. ʊʘʢ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʟʘ 

ʦʩʥʦʚʫ ʨʝʰʠʣʠ ʙʨʘʪʴ ʧʨʦʩʪʳʝ ʬʦʨʤʳ, ʢʦ-

ʪʦʨʳʝ ʙʫʜʫʪ ʚʧʠʩʳʚʘʪʴʩʷ ʠ ʩʜʚʠʛʘʪʴʩʷ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʩʦʟʜʘʚʘʷ ʦʱʫʱʝ-

ʥʠʝ ʥʝʢʦʡ ʭʘʦʪʠʯʥʦʩʪʠ. ʌʘʩʘʜ ʛʦʩʪʝʚʦʛʦ 

ʜʦʤʘ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʙʲʝʤʦʚ, ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʦʢʥʘ ʩʘʤʳʭ ʨʘʟʥʳʭ ʬʦʨʤ ʠ ʥʘʭʦ-

ʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʥʦʡ ʦʪʤʝʪʢʝ, ʥʘ-

ʧʨʠʤʝʨ ʧʨʠ ʚʭʦʜʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʜʚʝʨʴ 

ʦʙʨʘʤʣʝʥʥʫʶ ʩʪʝʢʣʷʥʥʳʤ, ʥʝʟʘʚʝʨʰʝʥ-

ʥʳʤ, ʢʨʫʛʦʤ. ʏʝʨʝʟ ʪʘʢʠʝ ʦʢʥʘ ʧʨʦʭʦʜʠʪ 

ʤʘʢʩʠʤʫʤ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ, ʯʪʦ ʩ ʜʦʧʦʣʥʝ-

ʥʠʝʤ ʚ ʚʠʜʝ ʙʝʣʦʛʦ ʬʘʩʘʜʘ ʠ ʩʚʝʪʣʦʛʦ ʠʥ-

ʪʝʨʴʝʨʘ, ʚʠʟʫʘʣʴʥʦ ʝʱʝ ʙʦʣʴʰʝ ʫʩʠʣʠʚʘʝʪ 

ʵʬʬʝʢʪ (ʨʠʩ. 9). 
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ʈʠʩ. 9. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʜʦʤ Ex of In House (ʉʐɸ, 2016). ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ʩʢʝʪʯ 

 

ɹʝʩʢʦʥʝʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʝʪʘ ʙʳʣʠ 

ʦʯʝʚʠʜʥʳ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʚ ʙʫʜʫʱʝʤ. ʉʪʠʚʝʥ 

ʍʦʣʣ ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʢʦ-

ʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʣʦʞʠʣ ʩʚʦʶ ʬʠʣʦʩʦ-

ʬʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ, ʥʦ ʠ ʩʤʦʛ ʧʨʠʤʝʥʠʪʴ ʝʝ ʥʘ 

ʧʨʘʢʪʠʢʝ. ʉʚʦʠʤ ʧʨʠʤʝʨʦʤ ʦʥ ʜʦʢʘʟʘʣ, ʯʪʦ 

ʩʚʝʪ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʷʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʚ ʨʫʢʘʭ ʘʨʭʠʪʝʢʪʦʨʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʤʦʞʥʦ ʨʘʩʢʨʳʪʴ ʬʦʨʤʫ ʟʜʘʥʠʡ, ʧʦʜʯʝʨʢ-

ʥʫʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʳʙʦʨ 

ʤʘʪʝʨʠʘʣʦʚ.  

ɽʱʝ ʥʘ ʧʦʠʩʢʝ ʠʜʝʠ ʙʫʜʫʱʝʛʦ ʧʨʦʝʢʪʘ 

ʉʪʠʚʝʥ ʍʦʣʣ ʧʨʠʜʫʤʳʚʘʝʪ ʩʧʦʩʦʙ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʚ ʘʨʭʠʪʝʢʪʫ-

ʨʝ. ʇʨʠ ʯʝʤ ʦʥ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʯʝʤ-

ʪʦ ʦʜʥʦʤ, ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ï ʵʪʦ ʧʦʩʪʦʷʥʥʳʡ ʪʚʦʨʯʝʩʢʠʡ ʧʦʠʩʢ.  

ʂʣʶʯʝʚʦʡ ʜʣʷ ʉʪʠʚʝʥʘ ʍʦʣʣʘ ʷʚʣʷʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. ʆʥ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʪʦ, ʢʘʢ ʤʳ ʚʠʜʠʤ ʠ 

ʯʫʚʩʪʚʫʝʤ ʘʨʭʠʪʝʢʪʫʨʫ, ʬʦʨʤʠʨʫʝʪ ʝʝ ʧʦ-

ʥʠʤʘʥʠʝ. ʀʥʦʛʦ ʧʫʪʠ ʫʟʥʘʚʘʥʠʷ ʘʨʭʠʪʝʢ-

ʪʫʨʳ ʫ ʥʘʩ ʥʝʪ. çʄʠʨ ʝʩʪʴ ʪʦ, ʯʪʦ ʤʳ ʚʦʩ-

ʧʨʠʥʠʤʘʝʤè ï ʧʠʰʝʪ ʬʠʣʦʩʦʬ ʄʦʨʠʩ 

ʄʝʨʣʦ-ʇʦʥʪʠ [12, c. 9], ʢʦʪʦʨʳʤ ʚʜʦʭʥʦʚ-

ʣʷʣʩʷ ʘʨʭʠʪʝʢʪʦʨ. 

ʆʩʥʦʚʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʠʝʤʳ, ʚʳ-

ʷʚʣʝʥʥʳʝ ʧʨʠ ʘʥʘʣʠʟʝ ʪʚʦʨʯʝʩʪʚʘ ʉʪʠʚʝʥʘ 

ʍʦʣʣʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʝʛʦ ʦʪ ʜʨʫʛʠʭ 

ʘʨʭʠʪʝʢʪʦʨʦʚ: 

 

ʊʘʙʣʠʮʘ 1. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʠʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ ʉʪʠʚʝʥʘ ʍʦʣʣʘ 
ʆʧʠʩʘʥʠʝ ʧʨʠʝʤʘ: ɻʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ: ʇʨʠʤʝʨʳ: 

1. ʇʨʠʝʤ ʚʳʨʝʟʘʥʠʷ ʬʦʨʤ ʠ ʩʜʚʠʛʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʲʝʤʦʚ 

ʇʨʠʝʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩ ʧʦʤʦʱʴʶ ʩʜʚʠʛʦʚ 

ʦʙʲʝʤʦʚ ʟʜʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʩʚʝʪʘ, ʩʦʟʜʘ-

ʚʘʝʤʫʶ ʩʚʝʪʦʪʝʥʴ ʠ ʚʦʩʧʨʠʷʪʠʝ ʚʩʝʛʦ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦʩʝʪʠʪʝʣʷʤʠ 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚ 

ʠʥʪʝʨʴʝʨʝ, ʪʘʢ ʠ ʚ 

ʵʢʩʪʝʨʴʝʨʝ. 

-ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʜʦʤ Ex of In House (ʉʐɸ, 

2016) 

- ʂʚʘʨʪʘʣ Sliced Porosity Block (ʏʵʥʜʫ, ʂʠʪʘʡ, 

2012) 

- ʂʦʨʧʫʩ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ɸʡʦʚʳ (ʉʐɸ, 2016) 

2.ʇʨʠʝʤ ʩʦʟʜʘʥʠʷ ʮʝʥʪʨʦʚ ʩʚʝʪʘ ð ʩʚʝʪʦʚʳʭ ʢʦʣʦʜʮʝʚ 

ʇʨʠʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʤʝʩʪʘ 

ʥʘʠʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ, 

ʩʦʟʜʘʥʥʦʛʦ ʟʘ ʩʯʝʪ ʚʝʨʭʥʝʛʦ ʦʩʚʝʱʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʩʚʝʪʦʚʦʡ ʢʦʣʦʜʝʮ ʧʨʦʥʠʟʳʚʘʝʪ ʟʜʘʥʠʝ ʮʝ-

ʣʠʢʦʤ, ʦʨʛʘʥʠʟʫʷ ʜʚʠʞʝʥʠʷ ʩʚʝʪʘ ʧʦ ʚʝʨʪʠʢʘʣʠ 

ʇʨʠʝʤ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʚ ʠʥʪʝʨʴʝʨʘʭ 

- ʐʢʦʣʘ ʠʩʢʫʩʩʪʚ ʚ ɻʣʘʟʛʦ (ʐʦʪʣʘʥʜʠʷ, 2014) 

- ʂʦʨʧʫʩ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ɸʡʦʚʳ (ʉʐɸ, 2016) 

3.ʇʨʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʩʚʝʪʘ ʠ ʧʝʨʝʧʣʝʪʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ 

ʇʨʠʝʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʜʚʠʞʝʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʚʳʭ ʧʦʪʦʢʦʚ, ʩʦʟ-

ʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʦʪʨʘʞʘʶʱʠʝ ʵʪʦ ʜʚʠʞʝʥʠʷ, ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʝ-

ʨʠʘʣʦʚ ʠ ʥʝʦʙʳʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ. 

ʇʨʠʝʤ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʠʥʪʝʨʴʝʨʘʭ 

- ʄʫʟʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ñʂʀɸɿʄɸò 

(ʍʝʣʴʩʠʥʢʠ, 1998) 

-  ʂʦʨʧʫʩ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ɸʡʦʚʳ (ʉʐɸ, 2016) 

- ʎʝʥʪʨ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ ʚ ʎʠʥʜʘʦ (ʂʠʪʘʡ, 

2013) 

- ʇʘʚʠʣʴʦʥ Space T2ʪ (ʉʐɸ, 2016) 

- ʐʢʦʣʘ ʠʩʢʫʩʩʪʚ ʚ ɻʣʘʟʛʦ (ʐʦʪʣʘʥʜʠʷ, 2014) 
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4. ʇʨʠʝʤ ʩʚʝʪʦʧʨʦʥʠʮʘʝʤʦʩʪʠ 
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ʟʦʚʘʥʠʷ ʩʚʝʪʦðʧʨʦʟʨʘʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʶ ʬʘʩʘ-
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ʣʶʢʦʚ. 

ʇʨʠʝʤ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʚ ʵʢʩʪʝʨʴʝʨʘʭ. 
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ɸʡʦʚʳ (ʉʐɸ, 2016) 
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ɸʥʥʦʪʘʮʠʷ. ʇʦʥʷʪʠʝ çʵʪʠʢʘ ʩʣʫʞʝʙʥʳʭ ʦʪʥʦʰʝʥʠʡè ʧʨʦʯʥʦ ʚʦʰʣʘ ʚ ʥʘʰʫ ʞʠʟʥʴ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʜʣʷ ʵʪʦʛʦ ʩʣʦʞʠʣʠʩʴ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ. ʉʦʚʝʨʰʘʝʤʳʝ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʩʪʦʣʢ-

ʥʫʪʴʩʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʠʩʪʝʤʳ 

ʥʨʘʚʩʪʚʝʥʥʳʭ ʠ ʤʦʨʘʣʴʥʳʭ ʦʨʠʝʥʪʠʨʦʚ, ʟʘʷʚʣʝʥʥʳʭ ʦʪ ʠʤʝʥʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʠʢʠ ʢʘʢ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʇʨʦʚʝʜʝʥʦ ʪʝʦʨʝ-

ʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʠʢʠ ʩʣʫʞʝʙʥʳʭ ʦʪʥʦʰʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʣʫʞʘʱʠʭ. ʈʘʩʢʨʳʪʘ ʩʫʱʥʦʩʪʴ ʊʠʧʦʚʦʛʦ ʢʦʜʝʢʩʘ ʵʪʠʢʠ ʠ ʩʣʫʞʝʙʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʘʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʧʦʚʝ-

ʜʝʥʠʝ ʵʪʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ ʵʪʠʯʝ-

ʩʢʠʭ ʢʦʜʝʢʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʪʠʢʘ, ʩʣʫʞʝʙʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʵʪʠʢʘ, ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʝ ʩʣʫʞʘʱʠʝ, ʵʪʠʯʝʩʢʠʡ ʢʦʜʝʢʩ, ʊʠʧʦʚʦʡ ʢʦʜʝʢʩ, ʩʣʫʞʝʙʥʦʝ ʧʦʚʝʜʝʥʠʝ. 

 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʠʩʩʣʝʜʦʚʘ-

ʥʠʶ ʚ ʩʬʝʨʝ ʵʪʠʢʠ ʩʣʫʞʝʙʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʦʤʫ ʧʦ-

ʥʷʪʠʶ ʢʘʢ çʵʪʠʢʘè. 

ʕʪʠʢʘ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ, 

ʢʦʪʦʨʘʷ ʠʟʫʯʘʝʪ ʩʦʮʠʘʣʴʥʫʶ ʤʦʨʘʣʴ, ʭʘ-

ʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʸ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʠ ʨʘʟʚʠʪʠʷ, ʟʘʢʦʥʳ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʢʘʢ 

ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ [4, c. 58]. 

ɺ ʵʪʠʢʝ ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʩʰʠʤ 

ʥʨʘʚʩʪʚʝʥʥʳʤ ʮʝʥʥʦʩʪʷʤ, ʢʦʪʦʨʳʝ ʜʘʶʪ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʨʘʚʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 

ʠ ʦʙʱʝʩʪʚʘ, ʪʘʢʠʤ ʢʘʢ ʞʠʟʥʴ, ʧʘʪʨʠʦʪʠʟʤ, 

ʩʚʦʙʦʜʘ, ʥʘʮʠʦʥʘʣʴʥʦʝ ʩʘʤʦʩʦʟʥʘʥʠʝ, ʩʦ-

ʮʠʘʣʴʥʘʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʫʚʘʞʝʥʠʝ ʜʦʩ-

ʪʦʠʥʩʪʚʘ ʠ ʯʝʩʪʠ ʢʘʞʜʦʛʦ ʠʥʜʠʚʠʜʫʫʤʘ. 

ʇʦ ʵʪʦʤʫ, ʠʤʝʥʥʦ ʵʪʠ ʚʳʩʰʠʝ ʥʨʘʚʩʪʚʝʥ-

ʥr ʝ ʮʝʥʥʦʩʪʠ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʪʦ, 

ʯʪʦʙʳ ʢʘʞʜʦʜʥʝʚʥʘʷ ʞʠʟʥʴ ʠʥʜʠʚʠʜʫʫʤʘ 

ʙʳʣʘ ʥʘʩʳʱʝʥʘ ʜʫʭʦʚʥʦ. 

ɼʘʣʝʝ ʨʘʩʢʨʦʝʤ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʢʠ 

ʩʣʫʞʝʙʥʳʭ ʦʪʥʦʰʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʣʫʞʘʱʠʭ. 

ʂ ʫʩʠʣʝʥʠʶ ʚʥʠʤʘʥʠʷ ʢ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʵʪʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝ-

ʛʦ ʧʨʠʚʦʜʷʪ ʤʦʨʘʣʴʥʳʝ ʥʦʨʤʳ ʠ ʧʨʠʥʮʠ-

ʧʳ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʬʝʨʦʡ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʡ ʩʣʫʞʙʳ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʵʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ. 

ʀʟʫʯʠʤ ʧʦʜʨʦʙʥʝʝ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʵʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝ-

ʛʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʝʛʦ ʣʠʯʥʦʩʪʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʝʦʜʦʣʝʥʠʷ 

ʢʨʠʟʠʩʘ ʚ ʦʙʱʝʩʪʚʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʠ ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʩʣʫʞʘʱʝʛʦ. ʊʘʢ, ʚ ʩʣʫʯʘʝ ʥʝʫʜʦʚʣʝ-

ʪʚʦʨʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʮʝʥʢʘ ʝʸ ʟʘʥʠʞʘ-

ʝʪʩʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ 

ʵʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ [6, 

c. 81]. 

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʌ ʧʦʜʨʦʙʥʦ ʨʝʛʣʘ-

ʤʝʥʪʠʨʫʝʪ ʚʦʧʨʦʩ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʡ ʩʣʫʞʙʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʠʟʥʘʢʠ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʝʸ ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʥʦʤ ʫʨʦʚʥʝ ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʘʪʫʩʫ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ, ʧʨʝʪʝʨʧʝʚʰʠʭ 

ʢʦʝ-ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ [1, ʩ. 4]. ʅʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʈʌ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʙʳʣʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʥʦʨʤʘʪʠʚʥʘʷ 

ʙʘʟʘ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʠʨʫʝʪ ʪʨʫʜʦʚʳʝ ʦʪʥʦ-
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ʰʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʞʜʘʥʩʢʠʭ ʩʣʫ-

ʞʘʱʠʭ [3, ʩ. 102]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʨʷʜ 

ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʘʚʦ-

ʚʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ. ʆʙʱʝʩʪʚʫ, ʢʘʢ ʥʠ ʢʦ-

ʛʜʘ, ʪʨʝʙʫʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʣʫʞʘʱʠʝ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʳ ʚʣʘ-

ʜʝʣʠ ʪʝʦʨʠʝʡ ʠ ʧʨʘʢʪʠʢʦʡ ʨʘʟʚʠʪʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʩʦʙʣʶʜʘʶʱʠʝ ʚ ʜʝʣʦʚʳʭ ʦʪ-

ʥʦʰʝʥʠʷʭ ʥʨʘʚʩʪʚʝʥʥʳʝ ʠ ʵʪʠʯʝʩʢʠʝ 

ʧʨʠʥʮʠʧʳ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ ʦʪʚʝʜʝʥʘ ʧʦʚʝʜʝ-

ʥʠʶ ʚ ʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʧʦʩʪʫʧʢʠ ʠ ʜʝʡ-

ʩʪʚʠʷ  ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʚʠʟʠʪʥʦʡ 

ʢʘʨʪʦʯʢʦʡ, ʥʦ ʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʦʪ-

ʥʦʰʝʥʠʷ ʢʘʢ ʩ ʛʨʘʞʜʘʥʘʤʠ, ʪʘʢ ʠ ʩ ʩʦ-

ʪʨʫʜʥʠʢʘʤʠ. ɺ ʮʝʣʦʤ ʠʤʠʜʞ ʛʦʩʫʜʘʨʩʪʚʘ 

ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʚʝʩʪʠ ʩʝ-

ʙʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʣʫʞʘʱʠʡ ʩ ʛʨʘʞʜʘ-

ʥʘʤʠ ʠ ʩ ʢʦʣʣʝʛʘʤʠ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʩʣʫʞʘʱʠʡ ʦʙʷʟʘʥ ʙʳʪʴ ʜʦʙʨʦʞʝʣʘʪʝʣʴ-

ʥʳʤ, ʚʥʠʤʘʪʝʣʴʥʳʤ, ʚʝʞʣʠʚʳʤ, ʢʦʨʨʝʢʪ-

ʥʳʤ ʠ ʧʨʠ ʵʪʦʤ ʧʨʦʷʚʣʷʪʴ ʚ ʦʙʱʝʥʠʠ ʩ 

ʢʦʣʣʝʛʘʤʠ ʠ ʛʨʘʞʜʘʥʘʤʠ ʪʝʨʧʠʤʦʩʪʴ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʘʢʦʧʣʝʥ ʩʫʱʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʜʝʡʩʪʚʠʷ 

ʵʪʠʯʝʩʢʠʭ ʢʦʜʝʢʩʦʚ. ɺ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʦʡ ʚʣʘʩʪʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʥʷʪʦ 

ʩʚʳʰʝ 30 ʢʦʜʝʢʩʦʚ ʵʪʠʢʠ, ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʝʪ ʦʢʦʣʦ 68 

ʢʦʜʝʢʩʦʚ ʵʪʠʢʠ. ʆʥʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʦʩ-

ʧʨʦʠʟʚʦʜʷʪ ʧʦʣʦʞʝʥʠʷ ʊʠʧʦʚʦʛʦ ʢʦʜʝʢʩʘ 

ʵʪʠʢʠ ʠ ʩʣʫʞʝʙʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʘʱʠʭ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʧʨʠʥʮʠʧʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʩʣʫʞʘʱʝʛʦ. 

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ 

 

ɼʘʣʝʝ ʩʜʝʣʘʝʤ ʧʦʧʳʪʢʫ ʚʳʷʚʠʪʴ, ʢʘʢ 

ʩʦʙʣʶʜʘʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʢʦʪʦʨʘʷ ʠʩ-

ʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʣʫ-

ʞʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʣʫʞʘʱʠʭ. ʇʨʦʙʣʝʤʘ ʚʥʝʜʨʝʥʠʷ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʈʌ ʢʦʜʝʢʩʦʚ ʵʪʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʡ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ, ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘ-

ʥʠʯʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʬʦʨʤʠʪʴ 

ʶʨʠʜʠʯʝʩʢʠ ʥʦʨʤʳ ʠ ʠʭ ʧʨʠʥʮʠʧʳ 

(ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ ʵʪʠʯʝʩʢʠʭ ʢʦʜʝʢʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 
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ʅʫ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʝʩʣʠ ʟʘ ʢʦʨʨʫʧ-

ʮʠʦʥʥʳʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪ-

ʚʦʤ ʫʯʪʝʥʳ ʤʝʨʳ ʶʨʠʜʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʠ, ʪʦ ʧʦʧʨʦʩʪʫ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ 

ʜʫʙʣʠʨʦʚʘʪʴ ʚ ʢʦʜʝʢʩʝ ʵʪʠʢʠ ʧʦʜʦʙʥʳʝ 

ʧʦʣʦʞʝʥʠʷ. ʇʦ ʪʨʫʜʦʚʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪ-

ʚʫ ʈʌ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʨ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʥʝʚʳʧʦʣʥʝʥʠʝ ʵʪʠʯʝʩʢʠʭ 

ʥʦʨʤ ʥʝ ʷʚʣʷʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʫʜʦ-

ʚʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʌ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʥʘʢʘʟʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ ʟʘ 

ʥʘʨʫʰʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʢʦʜʝʢʩʦʚ ʵʪʠʢʠ. 

ʅʘʨʫʰʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʊʠʧʦʚʦʛʦ ʢʦʜʝʢʩʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʣʫʞʘʱʠʤ ʧʦʜʣʝʞʠʪ 

ʪʦʣʴʢʦ ʤʦʨʘʣʴʥʦʤʫ ʦʩʫʞʜʝʥʠʶ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʊʠʧʦʚʦʤʫ ʢʦʜʝʢʩʫ 

ʵʪʠʢʠ ʠ ʩʣʫʞʝʙʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ ʈʌ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʩʣʫʞʝʙʥʦʡ ʵʪʠʢʠ ʠ ʦʩʥʦʚʥʳʭ ʧʨʘʚʠʣ ʩʣʫ-

ʞʝʙʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥ-

ʪʦʚ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʢ ʩʣʫʞʝʙʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʩʦʪʨʫʜʥʠʢʦʚ 

ʠ ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴ-

ʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʣʫʞʘʱʠʤ ʚʥʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʟʘʤʝʱʘʝʤʦʡ ʠʤʠ ʜʦʣʞʥʦ-

ʩʪʠ [7]. 

ʊʘʢʞʝ ʢ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤ ʘʢʪʘʤ, 

ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝ-

ʛʦ, ʦʪʥʦʩʷʪʩʷ:  

ï ʌɿ ʦʪ 27 ʠʶʣʷ 2004 ʛ. ˉ 79-ʌɿ (ʨʝ-

ʜʘʢʮʠʷ ʦʪ 30 ʜʝʢʘʙʨʷ 2015 ʛ.) çʆ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʩʣʫʞʙʝ ʈʌè;  

ï ʌɿ ʦʪ 25 ʘʧʨʝʣʷ 2003 ʛ. ˉ 58-ʌɿ (ʨʝ-

ʜʘʢʮʠʷ ʦʪ 13 ʠʶʣʷ 2015 ʛ.) çʆ ʩʠʩʪʝʤʝ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʈʌè. 

ʆʩʥʦʚʦʡ ʧʦʚʝʜʝʥʠʷ ʛʨʘʞʜʘʥ ʈʌ ʚ ʩʚʷʟʠ 

ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʠʭ ʢʘʢ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, 

ʪʘʢ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʣʫʞʙʝ, ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩʣʫʞʝʙʥʦʛʦ ʧʦʚʝʜʝ-

ʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ (ʤʫʥʠʮʠʧʘʣʴʥʳʭ) 

ʩʣʫʞʘʱʠʭ, ʩʦʛʣʘʩʥʦ ʊʠʧʦʚʦʤʫ ʢʦʜʝʢʩʫ 

ʵʪʠʢʠ ʠ ʩʣʫʞʝʙʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʘʱʠʭ ʈʌ. 

ʊʘʢʞʝ, ʚ ʊʠʧʦʚʦʤ ʢʦʜʝʢʩʝ ʵʪʠʢʠ ʫʢʘʟʘ-

ʥʦ, ʯʪʦ ʚ ʩʣʫʞʝʙʥʦʤ ʧʦʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʡ ʩʣʫʞʘʱʠʡ ʦʙʷʟʘʥ (ʨʠʩ. 3). 
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ʚʦʟʜʝʨʞʠʚʘʪʴʩʷ ʦʪ ʣʶʙʦʛʦ ʚʠʜʘ ʚʳʩʢʘʟʳʚʘʥʠʡ ʠ ʜʝʡʩʪʚʠʡ ʜʠʩʢʨʠʤʠʥʘʮʠ-

ʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦ ʧʨʠʟʥʘʢʘʤ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ, ʨʘʩʳ, ʧʦʣʘ, ʚʦʟʨʘʩʪʘ, ʛʨʘʞ-

ʜʘʥʩʪʚʘ, ʷʟʳʢʘ, ʩʦʮʠʘʣʴʥʦʛʦ, ʩʝʤʝʡʥʦʛʦ ʠʣʠ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, 

ʨʝʣʠʛʠʦʟʥʳʭ ʠʣʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ; 

ʚʦʟʜʝʨʞʠʚʘʪʴʩʷ ʦʪ ʧʨʦʷʚʣʝʥʠʡ ʧʨʝʥʝʙʨʝʞʠʪʝʣʴʥʦʛʦ ʪʦʥʘ, ʧʨʝʜʚʟʷʪʳʭ ʟʘ-

ʤʝʯʘʥʠʡ, ʛʨʫʙʦʩʪʠ, ʟʘʥʦʩʯʠʚʦʩʪʠ, ʧʨʝʜʲʷʚʣʝʥʠʷ ʥʝʟʘʩʣʫʞʝʥʥʳʭ, ʥʝʧʨʘʚʦ-

ʤʝʨʥʳʭ ʦʙʚʠʥʝʥʠʡ; 

ʚʦʟʜʝʨʞʠʚʘʪʴʩʷ ʦʪ ʫʛʨʦʟ, ʦʩʢʦʨʙʠʪʝʣʴʥʳʭ ʨʝʧʣʠʢ ʠʣʠ ʚʳʨʘʞʝʥʠʡ, ʜʝʡʩʪ-

ʚʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʮʠʨʫʶʪ ʧʨʦʪʠʚʦʧʨʘʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠʣʠ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʥʦʨʤʘʣʴʥʦʤʫ ʦʙʱʝʥʠʶ; 

ʚʦʟʜʝʨʞʠʚʘʪʴʩʷ ʦʪ ʢʫʨʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʣʫʞʝʙʥʳʭ ʩʦʚʝʱʘʥʠʡ, ʙʝʩʝʜ, ʠʥʦʛʦ 

ʩʣʫʞʝʙʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʛʨʘʞʜʘʥʘʤʠ. 

ʈʠʩ. 3. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʣʫʞʝʙʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ  

[5, c. 528] 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʊʠʧʦʚʦʡ ʢʦʜʝʢʩ ʵʪʠʢʠ, 

ʷʚʣʷʝʪʩʷ ʩʚʦʜʦʤ ʧʨʠʥʮʠʧʦʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʩʣʫʞʝʙʥʦʡ ʵʪʠʢʠ, ʩʦʜʝʨʞʘʱʠʡ 

ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʩʣʫʞʝʙʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʞʥʦʩʪʠ ʧʦʚʝʜʝʥʠʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ. ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ 

ʊʠʧʦʚʦʛʦ ʢʦʜʝʢʩʘ ʵʪʠʢʠ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚ-

ʣʝʥʠʝ ʵʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ ʜʣʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ, ʢʦʪʦʨʳʝ ʙʳ ʦʙʝʩ-

ʧʝʯʠʚʘʣʠ ʜʦʩʪʦʡʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʤʠ ʩʣʫʞʘʱʠʤʠ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʊʠʧʦʚʦʡ ʢʦʜʝʢʩ ʵʪʠʢʠ ʫʢʨʝʧʣʷʝʪ ʘʚʪʦʨʠʪʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ, ʜʝʣʘʝʪ ʚʦʟ-

ʤʦʞʥʳʤ ʜʦʚʝʨʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʦʨʛʘ-

ʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʝʜʠʥʳʝ ʥʦʨʤʳ ʧʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʣʫʞʘʱʠʭ.  
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ʇʦʤʠʤʦ ʵʪʦʛʦ, ʌɿ ˉ 79-ʌɿ çʆ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʩʣʫʞʙʝ ʈʌè ʜʣʷ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʣʫʞʘʱʝʛʦ ʩʦʜʝʨʞʠʪ ʨʷʜ 

ʦʙʷʟʘʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʦʧʠʩʘʥʠʝ 

ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʩʣʫʞʙʝ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʦʣʞʥʦʩʪʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ 

ʛʨʘʞʜʘʥʩʢʠʝ ʩʣʫʞʘʱʠʝ ʦʙʷʟʘʥʳ ʠʩʧʦʣʥʷʪʴ 

ʜʦʙʨʦʩʦʚʝʩʪʥʦ ʠ ʥʘ ʚʳʩʦʢʦʤ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɻʨʘʞʜʘʥʩʢʠʝ ʩʣʫʞʘʱʠʝ 

ʜʦʣʞʥʳ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ:  

ï ʧʨʠʟʥʘʥʠʝ, ʟʘʱʠʪʘ ʠ ʩʦʙʣʶʜʝʥʠʝ ʩʚʦ-

ʙʦʜ ʠ ʧʨʘʚ ʛʨʘʞʜʘʥʠʥʘ ʠ ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝ-

ʣʷʶʪ ʩʤʳʩʣ ʠ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʩʣʫʞʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

ï ʥʝ ʩʦʚʝʨʰʘʪʴ ʧʦʨʦʯʘʱʠʝ ʝʛʦ ʯʝʩʪʴ ʠ 

ʜʦʩʪʦʠʥʩʪʚʦ ʧʦʩʪʫʧʢʠ;  

ï ʧʨʦʷʚʣʷʪʴ ʚ ʦʙʨʘʱʝʥʠʠ ʩ ʛʨʘʞʜʘʥʘʤʠ 

ʢʦʨʨʝʢʪʥʦʩʪʴ;  

ï ʧʨʦʷʚʣʷʪʴ ʫʚʘʞʝʥʠʝ ʢ ʥʨʘʚʩʪʚʝʥʥʳʤ 

ʪʨʘʜʠʮʠʷʤ ʠ ʦʙʳʯʘʷʤ ʥʘʨʦʜʦʚ, ʧʨʦʞʠ-

ʚʘʶʱʠʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ;  

ï ʫʯʠʪʳʚʘʪʴ ʢʫʣʴʪʫʨʥʳʝ ʠ ʠʥʳʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʝʩʩʠʡ, ʘ ʪʘʢʞʝ 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ [8]. 

ɼʦʚʦʣʴʥʦ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʞʘʱʝʛʦ 

ʷʚʣʷʶʪʩʷ ʚʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʘʚʠ-

ʣʘ ʧʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʷʟʘʥʥʦʩʪʠ, ʧʦʵʪʦ-

ʤʫ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʣʫʞʘʱʠʡ ʫʜʝʣʷʣ 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʩʚʦʠʤ ʧʦʩʪʫʧʢʘʤ, ʧʦʚʝ-

ʜʝʥʠʶ, ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʘʞʜʘʥʘʤ ʠ ʩʚʦʠʤ 

ʢʦʣʣʝʛʘʤ.  

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ, ʦʧʠʩʳʚʘʷ ʨʦʣʴ ʧʦʚʝʜʝʥʠʷ ʜʣʷ ʩʦʪʨʫʜ-

ʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʥʘ ʩʠʩʪʝ-

ʤʫ ʤʦʪʠʚʠʨʦʚʘʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʦ-

ʪʨʫʜʥʠʢʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʧʦʦʱʨʝʥʠʷ ʠ ʥʘʛʨʘʞ-

ʜʝʥʠʷ ʟʘ ʛʨʘʞʜʘʥʩʢʫʶ ʩʣʫʞʙʫ. ʄʦʞʥʦ 

ʩʯʠʪʘʪʴ ʥʘʛʨʘʞʜʝʥʠʝ ʠ ʧʦʦʱʨʝʥʠʝ, ʢʘʢ 

ʧʨʷʤʳʤ, ʪʘʢ ʠʣʠ ʢʦʩʚʝʥʥʳʤ çʧʨʠʥʫʞʜʝ-

ʥʠʝʤè ʢ ʩʦʚʝʨʰʝʥʠʶ ʨʘʙʦʪʥʠʢʦʤ ʚ ʠʥʪʝ-

ʨʝʩʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʥʫʞʥʦʛʦ ʜʝʡʩʪʚʠʷ [2, 

c. 142]. 

ɺ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʣʫʞʘʱʝʛʦ ʥʘʛʨʘʞʜʝʥʠʷ ʠ 

ʧʦʦʱʨʝʥʠʷ, ʢʘʢ ʚ ʧʨʦʯʝʤ ʠ ʜʠʩʮʠʧʣʠʥʘʨ-

ʥʳʝ ʚʟʳʩʢʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʚ ʢʦʣʣʝʢ-

ʪʠʚʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ 

ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ, ʢʘʢ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝ, ʪʘʢ ʠ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʣʫʞʙʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʭʦʜʷʩʴ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʵʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʣʫʞʘʱʠʭ ʦʪʣʠʯʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʝ-

ʩʪʘʙʠʣʴʥʦʩʪʴʶ. ʇʦʟʠʪʠʚʥʦʤʫ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʜʝʤʦʢʨʘʪʠʠ ʚ ʦʙʱʝʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʵʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ, ʩʦʙʣʶ-

ʜʝʥʠʝ ʥʨʘʚʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʧʨʠ 

ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʨʘ-

ʙʦʪʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʘʱʠʭ. ʇʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʘʷ ʞʝ ʵʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʩʣʫʞʘʱʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚ ʧʦʚʝʜʝʥʠʠ ʣʶ-

ʜʝʡ ʚ ʩʬʝʨʝ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʥʘʣʠʯʠʝ ʥʨʘʚʩʪʚʝʥʥʳʭ ʦʨʠʝʥʪʠ-

ʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ 

ʨʘʟʚʠʪʠʶ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʨʘʩʢʨʳʚʘʝʪ ʟʥʘʯʝʥʠʝ ʯʫʚʩʪʚʘ ʩʪʳʜʘ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ 

ʦʙʱʝʩʪʚʘ ʩ ʜʠʘʣʝʢʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ: ʯʝʨʝʟ ʧʨʠʟʤʫ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʘʥʘʣʠʟʠʨʫʝʪ ʬʠʣʦʩʦʬ-

ʩʢʠʝ ʚʟʛʣʷʜʳ ɺ. ʉʦʣʦʚʴʸʚʘ, ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʭ ʧʩʠʭʦʣʦʛʦʚ, ʘʥʪʨʦʧʦʣʦʛʦʚ, ʬʠʣʦʩʦʬʦʚ ʥʘ 

ʧʨʦʙʣʝʤʫ ʩʪʳʜʘ. ʇʨʠʚʝʜʝʥʳ ʨʘʟʤʳʰʣʝʥʠʷ ʦ ʧʨʠʨʦʜʝ ʩʪʳʜʘ ʠ ʝʛʦ ʵʚʦʣʶʮʠʠ. ʉʪʘʪʴʷ ʥʦ-

ʩʠʪ ʧʦʣʝʤʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʠʚʦʜʷʪʩʷ ʘʨʛʫʤʝʥʪʳ ʠ ʢʦʥʪʨʘʨʛʫʤʝʥʪʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʱʝʩʪʚʦ, ʩʦʮʠʘʣʠʟʘʮʠʷ, ʩʪʳʜ, ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ, ʩʦʚʝʩʪʴ, ʘʩʢʝʪʠʟʤ, 

ʙʣʘʛʦʛʦʚʝʥʠʝ ʧʝʨʝʜ ʨʦʜʠʪʝʣʷʤʠ. 

 

ɽʜʚʘ ʣʠ ʥʝ ʩʪʝʨʞʥʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʳʜ. ʕʪʦ  ʦʜʥʘ 

ʠʟ ʩʘʤʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʧʨʠʤʠʪʠʚʥʳʭ 

ʵʤʦʮʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʝʪ ʯʝʣʦʚʝʢ. 

ʄʥʦʛʠʝ ʟʥʘʤʝʥʠʪʳʝ ʤʳʩʣʠʪʝʣʠ ʫʜʝʣʷʣʠ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʵʪʦʤʫ ʯʫʚʩʪʚʫ. ʆʜʥʘʢʦ 

ʛʣʫʙʞʝ ʠ ʧʦʣʥʝʝ ʇʣʘʪʦʥʘ ʥʝʚʦʟʤʦʞʥʦ ʚʳ-

ʨʘʟʠʪʴ ʩʫʱʥʦʩʪʴ ʵʪʦʛʦ ʯʫʚʩʪʚʘ: çʉʪʳʜ - 

ʩʪʨʘʭ ʧʝʨʝʜ ʦʞʠʜʘʝʤʳʤ ʙʝʩʯʝʩʪʠʝʤè [3]. 

ʀʟʚʝʩʪʥʳʡ ʨʫʩʩʢʠʡ ʬʠʣʦʩʦʬ ɺʣʘʜʠʤʠʨ 

ʉʦʣʦʚʴʸʚ ʚʳʚʦʜʠʪ ʥʨʘʚʩʪʚʝʥʥʫʶ ʧʨʠʨʦʜʫ 

ʯʝʣʦʚʝʢʘ ʠʟ ʯʫʚʩʪʚʘ ʩʪʳʜʘ, ʠ ʵʪʘ ʥʨʘʚʩʪ-

ʚʝʥʥʘʷ ʧʨʠʨʦʜʘ ʚʳʩʪʫʧʘʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ  

ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʟʥʝʥʥʳʭ 

ʬʦʨʤ.  ʏʫʚʩʪʚʦ ʩʪʳʜʘ çʝʩʪʴ ʫʞʝ ʬʘʢʪʠʯʝ-

ʩʢʦʝ ʙʝʟʫʩʣʦʚʥʦʝ ʦʪʣʠʯʠʝ ʯʝʣʦʚʝʢʘ ʦʪ 

ʥʠʟʰʝʡ ʧʨʠʨʦʜʳè [2]. ɾʠʚʦʪʥʳʝ ʦʪʧʨʘʚ-

ʣʷʶʪ ʩʚʦʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʩʚʦʶ ʚʳʞʠʚʘʝ-

ʤʦʩʪʴ, ʧʨʦʜʦʣʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ. 

ʉʪʳʜ ï ʵʪʦ ʚʳʩʦʢʦʝ ʯʫʚʩʪʚʦ, ʜʘʣʸʢʦʝ ʦʪ 

ʠʥʩʪʠʥʢʪʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʦʟʥʘʥʠʠ, ʨʘʟʫ-

ʤʝ. ʉʦʣʦʚʴʸʚ ʦʪʤʝʯʘʝʪ ʧʘʨʘʜʦʢʩʘʣʴʥʦʩʪʴ 

ʯʫʚʩʪʚʘ ʩʪʳʜʘ: ʦʥʦ ʥʝ ʩʣʫʞʠʪ ʧʨʦʮʚʝʪʘ-

ʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ, ʘ, ʩʢʦʨʝʝ, ʥʘ-

ʦʙʦʨʦʪ: ʚʦʟʜʝʨʞʘʥʠʝ ʦʪ ʧʨʠʣʶʜʥʦʛʦ ʩʦʠ-

ʪʠʷ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʸʥʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʦʩʪʠ ʨʦʞʜʘʝʤʦʩʪʠ. 

ʉʦʣʦʚʴʸʚ ʚʝʩʴʤʘ ʩʚʦʝʦʙʨʘʟʥʦ, ʥʝʦʞʠ-

ʜʘʥʥʦ ʚʳʚʦʜʠʪ ʧʨʠʨʦʜʫ ʩʪʳʜʘ. ʏʝʣʦʚʝʢ, 

ʧʦʜʘʚʣʷʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʟʳʚʳ ʚ ʩʝʙʝ, ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʚʳʰʘʝʪʩʷ ʥʘʜ ʧʨʠʨʦʜʦʡ, 

ʦʥ ʜʦʤʠʥʠʨʫʝʪ ʥʘʜ ʧʨʠʨʦʜʦʡ, ʦʥ ʥʝ ʭʦʯʝʪ 

ʧʦʧʘʜʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʨʠʨʦʜʳ [2]. ʀ 

ʜʘʣʝʝ ï ʠʥʪʝʨʝʩʥʳʡ ʚʳʚʦʜ: ʯʝʣʦʚʝʢʫ 

ʜʦʣʞʥʘ ʧʦʜʯʠʥʠʪʴʩʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʧʨʠʨʦ-

ʜʘ, ʘ ʥʝ ʥʘʦʙʦʨʦʪ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʧʦʣʦʞʝ-

ʥʠʝ ʥʝʣʴʟʷ ʦʩʪʘʚʠʪʴ ʙʝʟ ʢʨʠʪʠʢʠ. ɼʦʩʪʘ-

ʪʦʯʥʦ ʣʠʰʴ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʠʜʝʶ 

ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʦ ʢʦʵʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ 

ʫʪʚʝʨʞʜʘʝʪ ʩʦʚʤʝʩʪʥʫʶ ʵʚʦʣʶʮʠʶ ʠ ʨʘʚ-

ʥʳʡ ʩʪʘʪʫʩ ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝʢʘ ʚ ʤʘʪʝʨʠ-

ʘʣʴʥʦʤ ʤʠʨʝ. 

ʌʠʣʦʩʦʬ ʚʳʩʪʨʘʠʚʘʝʪ ʩʚʦʝʦʙʨʘʟʥʫʶ 

ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʯʫʚʩʪʚʘ ʩʪʳʜʘ, ʨʘʟʫʤʘ ʠ ʘʩʢʝʪʠʟʤʘ. ʅʠʞ-

ʥʠʡ ʫʨʦʚʝʥʴ ï ʵʪʦ ʧʦʯʪʠ ʥʝʦʩʦʟʥʘʥʥʦʝ 

ʯʫʚʩʪʚʦ ʩʪʳʜʘ, ʥʘʜ ʢʦʪʦʨʳʤ ʚʦʟʚʳʰʘʝʪʩʷ 

ʨʘʟʫʤ, ʩʦʟʥʘʶʱʠʡ ʥʨʘʚʩʪʚʝʥʥʦʝ ʜʦʩʪʦʠʥ-

ʩʪʚʦ ʯʝʣʦʚʝʢʘ, ʜʦʚʦʜʷʱʝʝ ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʜʦ ʘʩʢʝʪʠʟʤʘ. ʏʫʚʩʪʚʦ ʩʪʳʜʘ ï 

ʵʪʦ ʨʝʛʫʣʷʪʦʨ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʡ ʩʬʝ-

ʨʳ ʯʝʣʦʚʝʢʘ. 

 ʆʜʥʘʢʦ ʥʘʜ ʵʪʠʤ ʯʫʚʩʪʚʦʤ ʚʦʟʚʳʰʘʝʪ-

ʩʷ ʩʘʤʦʝ ʙʣʘʛʦʨʦʜʥʦʝ, ʚʩʝʧʦʛʣʦʱʘʶʱʝʝ 

ʯʫʚʩʪʚʦ ʙʣʘʛʦʛʦʚʝʥʠʷ ʧʝʨʝʜ ʚʳʩʰʠʤ. ʕʪʦ 

ʨʝʣʠʛʠʦʟʥʦʝ ʯʫʚʩʪʚʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʣʦʞ-

ʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʥʨʘʚʩʪʚʝʥʥʳʭ ʯʫʚʩʪʚ, 

ʮʝʥʥʦʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ ʯʫʚʩʪʚʦ ʙʣʘʛʦʛʦʚʝʥʠʷ ʉʦ-

ʣʦʚʴʸʚ ʥʝ ʦʪʜʝʣʷʝʪ ʦʪ ʧʦʚʩʝʜʥʝʚʥʳʭ, ʪʨʘ-

ʜʠʮʠʦʥʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʠʣ-

ʣʶʩʪʨʠʨʫʝʪ ʠʭ ʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʨʦʜʠ-

ʪʝʣʷʤʠ ʠ ʜʝʪʴʤʠ.  ʈʝʙʸʥʦʢ, ʠʩʧʳʪʳʚʘʝʪ 

ʙʣʘʛʦʛʦʚʝʥʠʝ ʧʝʨʝʜ ʨʦʜʠʪʝʣʷʤʠ, ʧʨʠʟʥʘʚʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʥʠʭ ʠ ʠʭ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ 

ʥʝʛʦ. ʀ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʩʶʜʘ ʚʳ-

ʚʦʜʠʪʩʷ ʧʦʢʦʨʥʦʩʪʴ ʨʦʜʠʪʝʣʷʤ [2]. 

ɺ ʚʳʷʚʣʝʥʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʥʘʯʘʣʘ ʩʪʳʜʘ ʫ ʉʦʣʦʚʴʸʚʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣ 

ʥʘʣʸʪ ʠʨʨʘʮʠʦʥʘʣʠʟʤʘ.  ʅʘʫʯʥʦʡ ʪʝʦʨʠʠ ʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʵʪʦʛʦ ʯʫʚʩʪʚʘ ʧʦʢʘ ʥʝ ʚʳ-
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ʨʘʙʦʪʘʥʦ. ʉʪʳʜ ʧʨʠʩʫʱ ʣʠʰʴ ʯʝʣʦʚʝʢʫ ʢʘʢ 

ʩʫʱʝʩʪʚʫ ʩʦʮʠʘʣʴʥʦʤʫ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ-

ʧʨʘʚʣʝʥ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘ ʜʨʫʛʠʭ ʣʶ-

ʜʝʡ.  ʇʦʵʪʦʤʫ, ʙʝʩʩʧʦʨʥʦ, ʵʪʦ ʯʫʚʩʪʚʦ ʟʘ-

ʢʣʘʜʳʚʘʝʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦ-

ʮʠʘʣʠʟʘʮʠʠ. 

ɺ ʧʦʧʳʪʢʝ ʘʥʘʣʠʟʘ ʧʨʠʨʦʜʳ ʩʪʳʜʘ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ɿʠʛʤʫʥʜʫ ʌʨʝʡ-

ʜʫ. ʆʪʝʮ ʧʩʠʭʦʘʥʘʣʠʟʘ ʦʪʥʦʩʠʪ ʩʪʳʜ ʚ ʦʙ-

ʣʘʩʪʴ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ. ʇʦʩʢʦʣʴʢʫ ʧʩʠʭʦ-

ʘʥʘʣʠʪʠʢ ʦʪʚʦʜʠʪ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤʫ ʩʫʱʝ-

ʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʙʲʷʩʥʝʥʠʠ ʧʦʚʝʜʝʥʠʷ 

ʯʝʣʦʚʝʢʘ, ʬʦʨʤʠʨʫʶʱʝʤʫ ʩʠʩʪʝʤʫ ʤʦ-

ʨʘʣʴʥʳʭ ʥʦʨʤ ʠ ʨʝʛʫʣʷʪʦʨʦʚ, ʪʦ ʠ ʩʪʳʜʫ 

ʠʤ ʦʪʚʦʜʠʪʩʷ ʚʠʜʥʦʝ ʤʝʩʪʦ ʚ ʤʝʭʘʥʠʟʤʘʭ 

ʩʦʮʠʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʥʜʠʚʠʜʘ. ʌʨʝʡʜ, 

ʙʝʩʩʧʦʨʥʦ, ʩʢʘʟʘʣ, ʯʪʦ çʧʝʨʚʳʤ ʧʨʠʟʥʘʢʦʤ 

ʛʣʫʧʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʪʳ-

ʜʘè. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝ ʩʦʛʣʘʰʘʷʩʴ ʩ ʢʦʥʮʝʧ-

ʮʠʝʡ ʌʨʝʡʜʘ, ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʚʝʩʴʤʘ ʚʦʟʤʦʞʥʦ ʫʪʚʝʨʞʜʝʥʠʝ, 

ʯʪʦ  ʩʪʳʜ ʧʦʷʚʣʷʝʪʩʷ, ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʥʘ-

ʰʝʤ ʩʦʟʥʘʥʠʠ ʥʝ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʘ ʠʟ 

ʩʦʮʠʘʣʴʥʦʡ  ʩʫʱʥʦʩʪʠ. ʉʪʝʧʝʥʴ ʨʘʟʚʠʪʦ-

ʩʪʠ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʯʫʚʩʪʚʘ, 

ʢʘʢ ʠ ʧʨʦʯʠʭ ʜʨʫʛʠʭ, ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʩʦʮʠ-

ʘʣʴʥʦʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʫʩʪʘʥʦʚʦʢ ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʯʫʚʩʪʚʦ ʩʪʳʜʘ 

ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʚ ʧʝʨʚʦʙʳʪʥʦʤ ʦʙʱʝ-

ʩʪʚʝ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʥʝ ʚʳʜʝʣʷʣ ʩʝʙʷ ʠʟ 

ʧʨʠʨʦʜʳ, ʧʦʜʦʙʥʦ ʞʠʚʦʪʥʳʤ. ʂʘʥʥʠʙʘ-

ʣʠʟʤ ï ʩʘʤʳʡ ʚʝʩʢʠʡ ʘʨʛʫʤʝʥʪ ʪʦʤʫ. ɸʥ-

ʪʠʯʥʳʡ ʤʠʨ ʠ ʉʨʝʜʥʝʚʝʢʦʚʴʝ ʫʞʝ ʚʳʨʘʙʘ-

ʪʳʚʘʶʪ ʦʧʨʝʜʝʣʸʥʥʫʶ ʩʠʩʪʝʤʫ ʢʨʠʪʝʨʠʝʚ 

ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ, 

ʢʫʜʘ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʢʣʶʯʘʝʪʩʷ ʠ ʩʪʳʜ. 

ʆʜʥʘʢʦ ʠʩʪʦʨʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦ-

ʚʦʣʴʥʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʝʛʦ ʨʘʟʚʠʪʠʷ. ɼʦʩ-

ʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ çɼʝʢʘʤʝʨʦʥè ɹʦʢʘʯʯʦ.  

ʉ ʨʘʟʚʠʪʠʝʤ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʬʦʨʤ ʦʙʱʝʩʪ-

ʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʅʦʚʦʝ ʚʨʝʤʷ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʣʘʥʢʫ ʤʦʨʘʣʴʥʳʭ 

ʢʘʯʝʩʪʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʜʣʷ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʩʦʮʠʫʤʘ ʪʨʘʢʪʦʚʢʠ ʩʪʳʜʘ, 

ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʚʳʩʪʫʧʘʝʪ ʬʘʢʪʦʨ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʦʪʥʦʰʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʢ ʩʪʳʜʫ. ɹʨʝʥʝ ɹʨʘʫʥ, ʘʤʝʨʠʢʘʥ-

ʩʢʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʥʠʮʘ, ʩʯʠʪʘʝʪ, ʯʪʦ ʣʶ-

ʜʠ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʯʫʚʩʪʚʦ ʩʪʳʜʘ, ʙʦʣʝʝ 

ʦʪʢʨʳʪʳ ʜʣʷ ʦʪʥʦʰʝʥʠʡ ʩ ʜʨʫʛʠʤ ʯʝʣʦʚʝ-

ʢʦʤ, ʣʫʯʰʝ ʫʤʝʶʪ ʩʦʯʫʚʩʪʚʦʚʘʪʴ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʪʳʜ ʧʨʠʥʦʩʠʪ ʯʝʣʦʚʝʢʫ ʠ 

ʩʪʨʘʜʘʥʠʝ. ʀ ʢʘʢ ʠʩʪʠʥʥʳʡ ʜʠʘʣʝʢʪʠʢ 

ʄ.ɽ. ʉʘʣʪʳʢʦʚ-ʑʝʜʨʠʥ ʧʠʰʝʪ: çʉʪʳʜ ï 

ʭʦʨʦʰʝʝ ʠ ʟʜʦʨʦʚʦʝ ʯʫʚʩʪʚʦ. ʉʪʳʜ ʞʠʚʦ-

ʪʚʦʨʠʪè [4]. ʉʪʳʜ ʚʳʩʪʫʧʘʝʪ ʤʦʱʥʳʤ ʨʝ-

ʛʫʣʷʪʦʨʦʤ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʩʦ-

ʚʨʝʤʝʥʥʦ ʤʠʨʝ. ʕʪʦ ʯʫʚʩʪʚʦ ʨʘʩʰʠʨʠʣʦ 

ʩʚʦʠ ʛʨʘʥʠʮʳ, ʦʢʨʘʩʠʣʦ ʩʦʙʦʶ ʚʩʶ ʛʘʤʤʫ 

ʮʝʥʥʦʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ. ɺ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʦʞʥʦ ʧʨʦʩʪʦ ʧʨʠʚʝʩʪʠ 

ʮʠʪʘʪʫ ɹʝʥʜʞʘʤʠʥ ʌʨʘʥʢʣʠʥʘ: çʏʪʦ ʥʘʯʘ-

ʣʦʩʴ ʛʥʝʚʦʤ, ʢʦʥʯʘʝʪʩʷ ʩʪʳʜʦʤè. ʉʪʳʜ ʧʦ-

ʚʝʣʝʚʘʝʪ ʯʝʣʦʚʝʢʦʤ, ʧʨʠʟʳʚʘʝʪ ʝʛʦ ʢ ʫʚʘ-

ʞʠʪʝʣʴʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ, ʯʪʦ 

ʩʣʫʞʠʪ ʢʨʠʪʝʨʠʝʤ ʮʠʚʠʣʠʟʦʚʘʥʥʦʛʦ ʦʙʱʝ-

ʩʪʚʘ.  

ʈʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ, ʧʦ ʂ. ʄʘʨʢʩʫ, ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʩʠʣʘʤʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ. ɼʨʫʛʠʝ 

ʩʦʮʠʦʣʦʛʠ ʚʳʜʝʣʷʶʪ ʠʥʳʝ ʜʚʠʞʫʱʠʝ ʩʠʣʳ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʘʢ, 

ʗ.ʗ. ʈʦʛʠʥʩʢʠʡ ʚʩʣʝʜ ʟʘ ʟʘʧʘʜʥʳʤʠ ʩʦ-

ʮʠʦʣʦʛʘʤʠ, ʚ ʦʩʥʦʚʫ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ 

ʢʣʘʜʸʪ ʛʫʤʘʥʠʪʘʨʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʊʘʢ, 

ʝʩʣʠ ʙʳ ʚ ʵʚʦʣʶʮʠʠ ʯʝʣʦʚʝʢʘ ʪʨʫʜ ʠʛʨʘʣ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ, ʪʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʙʳ 

ʪʝʤʝʥʥʘʷ ʜʦʣʷ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʤʦʟʛʘ, 

ʠ ʯʝʨʝʧ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʚʠʚʘʣʩʷ ʚʚʝʨʭ; 

ʦʜʥʘʢʦ, ʘʥʪʨʦʧʦʣʦʛʠʷ ʠ ʘʥʘʪʦʤʠʷ ʜʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʢʨʫʧʥʳʤ ʵʚʦʣʶʮʠʦʥʥʳʤ ʠʟʤʝ-

ʥʝʥʠʷʤ ʧʦʜʚʝʨʛʘʣʘʩʴ ʣʦʙʥʘʷ ʜʦʣʷ ʠ ʫʚʝʣʠ-

ʯʝʥʠʝ ʣʦʙʥʦʡ ʢʦʩʪʠ ʯʝʨʝʧʘ. ɺ ʣʦʙʥʦʡ ʜʦʣʝ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʮʝʥʪʨʳ 

ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ [1]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʪʝʩʪʚʝʥ-

ʥʳʡ ʦʪʙʦʨ ʟʘʢʨʝʧʣʷʣ ʧʨʝʜʢʦʚ ʯʝʣʦʚʝʢʘ ʧʦ 

ʧʨʠʥʮʠʧʫ ʚʦʟʨʘʩʪʘʥʠʷ ʫʨʦʚʥʷ ʛʫʤʘʥʥʦʩʪʠ, 

ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ, ʢʘʢ ʠʟʣʦʞʝʥʦ ʚʳʰʝ, ʟʘ-

ʣʦʞʝʥ ʩʪʳʜ. ʇʦʵʪʦʤʫ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘ-

ʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʘʢʪʫʘʣʴʥʳʤ ʦʩʪʘʸʪʩʷ 

ʪʝʟʠʩ ʦ ʨʦʣʠ ʩʪʳʜʘ  ʚ ʨʘʟʚʠʪʠʠ ʮʠʚʠʣʠʟʘ-

ʮʠʠ.  

ʀʤʝʥʥʦ ʩʪʳʜ ʧʦʙʫʞʜʘʝʪ ʣʶʜʝʡ ʚʝʩʪʠ 

ʩʝʙʷ çʧʨʠʣʠʯʥʦè, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠʥʜʠʚʠʜ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ʠ ʧʨʦ-

ʷʚʣʷʝʪ ʩʚʦʠ ʟʘʜʘʪʢʠ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦ-

ʷʚʣʷʷ ʯʫʚʩʪʚʦ ʩʪʳʜʘ, ʯʝʣʦʚʝʢ ʥʝ ʪʦʣʴʢʦ 

ʟʘʙʦʪʠʪʩʷ ʦ ʩʚʦʸʤ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʠ ʚ ʦʙʱʝʩʪʚʝ, ʥʦ ʵʪʦ ʯʫʚʩʪʚʦ ʷʚʣʷ-

ʝʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʩʘʤʦʚʳʨʘʞʝ-

ʥʠ,̫ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ɻʨʫʙʦʩʪʴ, 

ʭʘʤʩʪʚʦ, ʧʦʜʭʘʣʠʤʩʪʚʦ, ʣʠʮʝʤʝʨʠʝ ï ʧʦʨʦ-
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ʢʠ, ʣʠʰʸʥʥʳʝ ʯʫʚʩʪʚʘ ʩʪʳʜʘ, ʟʘʢʨʳʚʘʶʪ 

ʯʝʣʦʚʝʢʫ ʧʫʪʴ ʢ ʩʦʙʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʦʙʨʝʢʘʶʪ ʯʝʣʦʚʝʢʘ ʥʘ ʥʝ ʜʦʩʪʦʡʥʳʡ ʣʠʯ-

ʥʦʩʪʠ ʦʙʨʘʟ ʞʠʟʥʠ. 

ʅʠʢʘʢʦʝ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʥʝ ʤʦ-

ʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʠʛʥʦʨʠʨʫʷ ʠ ʥʝ ʢʫʣʴʪʠ-

ʚʠʨʫʷ ʯʫʚʩʪʚʘ ʩʪʳʜʘ. ʀʥʘʯʝ ï ʞʠʚʦʪʥʳʡ 

ʩʧʦʩʦʙ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ɺʣ. ʉʦʣʦʚʴʸʚ 

ʦʪʥʦʩʠʣ ʩʪʳʜ ʢ ʧʨʦʩʪʳʤ ʯʫʚʩʪʚʘʤ, ʚ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʯʫʚʩʪʚʫ ʣʶʙʚʠ 

ʠʣʠ ʧʘʪʨʠʦʪʠʟʤʘ. ɽʩʣʠ ʣʶʙʦʚʴ ʠʣʠ ʧʘʪ-

ʨʠʦʪʠʟʤ ʪʨʫʜʥʦ ʧʦʜʚʝʨʛʥʫʪʴ ʩʘʤʦʘʥʘʣʠʟʫ 

ʠ ʚʦʦʙʱʝ ʘʥʘʣʠʟʫ, ʪʨʫʜʥʦ ʠʭ ʟʘʬʠʢʩʠʨʦ-

ʚʘʪʴ ʚ ʩʚʦʸʤ ʩʦʟʥʘʥʠʠ, ʪʦ ʩʪʳʜ ʧʨʦʷʚʣʷʝʪ 

ʩʝʙʷ ʩʨʘʟʫ ʚ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ. ʏʝʣʦʚʝʢ ʙʝʟ ʣʠʰʥʠʭ ʨʘʩ-

ʩʫʞʜʝʥʠʡ ʩʭʚʘʪʳʚʘʝʪ ʝʛʦ ʚ ʩʦʩʪʘʚʝ ʩʚʦʝʡ 

ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ. ʋ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ ʜʘʞʝ 

ʧʨʠ ʚʦʩʧʦʤʠʥʘʥʠʠ ʦ ʢʘʢʠʭ-ʣʠʙʦ ʥʝʣʦʚʢʠʭ 

ʩʠʪʫʘʮʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʩʪʳ-

ʜʘ, ʢʨʘʩʥʝʝʪ ʣʠʮʦ, ʫʰʠ, ʰʝʷ, ʫʯʘʱʘʝʪʩʷ 

ʩʝʨʜʮʝʙʠʝʥʠʝ, ʚʳʩʪʫʧʘʝʪ ʧʦʪ, ʥʦʛʠ ʩʣʘʙʝ-

ʶʪ, ʚ ʛʨʫʜʠ ï ʦʱʫʱʝʥʠʝ ʧʨʦʚʘʣʘ, ʢʦʪʦʨʳʡ 

ʧʦʛʣʦʱʘʝʪ çʦʪ ʠ ʜʦè. ʅʝ ʧʦʜʜʘʚʘʪʴʩʷ ʯʫʚ-

ʩʪʚʫ ʩʪʳʜʘ, ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʝʤʫ ʩʣʦʞʥʦ, 

ʦʥ ʫʛʥʝʪʘʝʪ ʯʝʣʦʚʝʢʘ, ʣʠʰʘʷ ʝʛʦ ʵʥʝʨʛʠʠ ʠ 

ʚʩʝʭ ʨʘʜʦʩʪʝʡ ʞʠʟʥʠ.  

ʉʪʳʜ ʠ ʩʦʚʝʩʪʴ ï ʙʣʠʟʢʠʝ ʧʦ ʩʤʳʩʣʫ 

ʥʨʘʚʩʪʚʝʥʥʳʝ ʢʘʪʝʛʦʨʠʠ. ʀ ʚʤʝʩʪʝ  ʩ ʪʝʤ 

ʧʩʠʭʦʣʦʛʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠʭ ʨʘʟʣʠʯʠʝ ʠ 

ʨʦʣʴ ʚ ʧʦʚʝʜʝʥʠʠ ʣʶʜʝʡ. ʉʪʳʜ ʠʤʝʝʪ ʚʝʢ-

ʪʦʨ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʩʝʙʷ, ʘ ʩʦʚʝʩʪʴ ï ʥʘ 

ʦʢʨʫʞʝʥʠʝ. ʇʦʵʪʦʤʫ ʩʪʳʜ ï ʙʦʣʝʝ ʛʣʫʙʦ-

ʢʦʝ ʯʫʚʩʪʚʦ, ʦʥʦ ʟʘʪʨʘʛʠʚʘʝʪ ʥʨʘʚʩʪʚʝʥ-

ʥʫʶ ʩʫʱʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ɹʝʩʩʪʳʜʩʪʚʦ ʨʘʟ-

ʨʫʰʘʝʪ ʥʨʘʚʩʪʚʝʥʥʳʝ ʫʩʪʦʠ ʦʙʱʝʩʪʚʘ, ʣʠ-

ʰʘʝʪ ʩʦʦʙʱʝʩʪʚʦ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʜʚʠ-

ʛʘʪʴʩʷ ʢ ʦʙʱʝʡ ʮʝʣʠ, ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠ-

ʚʘʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ 

ʩʦʦʙʱʝʩʪʚʘʤʠ. ʆʙʱʝʩʪʚʦ ʚʳʥʫʞʜʝʥʥʦ ʟʘ-

ʪʦʨʤʘʞʠʚʘʝʪ ʚ ʩʚʦʸʤ ʨʘʟʚʠʪʠʠ. ɺʦʨʦʚʩʪʚʦ, 

ʢʦʨʨʫʧʮʠʷ, ʣʦʞʴ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʘʩ-

ʰʪʘʙʝ, ʩʦʚʝʨʰʘʝʤʳʝ ʠʥʜʠʚʠʜʘʤʠ, ʣʠʰʸʥ-

ʥʳʤʠ ʯʫʚʩʪʚʘ ʩʪʳʜʘ ʠ ʥʝ ʥʘʭʦʜʷʱʠʤʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʨʘʣʴʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ,  ʦʪʙʨʘʩʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʥʘ ʩʦʪʥʠ 

ʣʝʪ ʥʘʟʘʜ.  

ʉʪʳʜ, ʜʝʣʘʷ ʥʘʩ ʯʣʝʥʘʤʠ ʦʙʱʝʩʪʚʘ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʢʨʦʱʘʝʪ ʥʘʰʠ ʘʤʙʠʮʠʠ, 

ʚʩʝʣʷʷ ʥʝʫʚʝʨʝʥʥʦʩʪʴ, ʩʪʨʘʭ ʟʘ ʪʦ, ʯʪʦ ʣʶ-

ʜʠ ʦʪʚʝʨʥʫʪʩʷ ʦʪ ʥʘʩ, ʫʟʥʘʚ ʧʨʦ ʥʘʩ ʚʩʶ 

ʧʨʘʚʜʫ. ʉʪʳʜ ï ʵʪʦ ʩʪʨʘʭ. ʏʫʚʩʪʚʦʤ ʩʪʳʜʘ, 

ʢʘʢ ʩʪʨʘʭʦʤ, ʦʯʝʥʴ ʣʝʛʢʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ, 

ʥʘʧʨʠʤʝʨ, ʰʘʥʪʘʞʦʤ. ʐʘʥʪʘʞ ʚʳʙʠʚʘʝʪ 

ʧʦʯʚʫ ʠʟ-ʧʦʜ ʥʦʛ ʯʝʣʦʚʝʢʘ, ʠʟ-ʟʘ ʯʝʛʦ ʯʝ-

ʣʦʚʝʢ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʡʥʝ ʫʷʟʚʠʤʳʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʳʜ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʩ 

ʜʠʘʣʝʢʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ, ʥʦʩʠʪ ʧʨʦʪʠʚʦ-

ʨʝʯʠʚʳʡ ʭʘʨʘʢʪʝʨ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥ 

ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʦʙʱʝʩʪ-

ʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʳʤ ʫʩʣʦʚʠʝʤ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʘ, ʩ ʜʨʫʛʦʡ, - 

ʩʪʳʜ ʩʧʦʩʦʙʝʥ ʦʩʣʘʙʠʪʴ ʩʠʣʳ ʯʝʣʦʚʝʢʘ ʚ 

ʨʝʘʣʠʟʘʮʠʠ  ʘʤʙʠʮʠʡ. ʂʘʢ ʞʝ ʨʘʟʨʝʰʠʪʴ 

ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ? ʇʨʦʩʪʦ ʥʘʜʦ ʦʩʤʳʩʣʝʥ-

ʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ (ʨʝʬʣʝʢʩʠʶ) ʵʪʦʛʦ 

ʮʝʥʥʦʛʦ ʯʫʚʩʪʚʘ: ʩʧʦʢʦʡʥʦ ʦʮʝʥʠʪʴ ʝʛʦ 

ʩʫʱʥʦʩʪʴ, ʟʥʘʯʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝ-

ʩʪʚʝ. ɸ ʚ ʵʪʦʤ ʦʩʤʳʩʣʝʥʠʠ ʠ ʨʝʘʣʠʟʫʝʪʩʷ 

ʩʤʳʩʣ ʩʪʳʜʘ ï ʦʥ ʧʨʝʜʦʩʪʝʨʝʛʘʝʪ ʥʘʩ ʦʪ 

ʥʝʦʙʜʫʤʘʥʥʳʭ, ʥʝʧʨʦʩʪʠʪʝʣʴʥʳʭ ʧʦʩʪʫʧ-

ʢʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʤʠʛʨʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʠ 

ʩʪʨʫʢʪʫʨʫ ʦʙʱʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ɹʨʠʪʘʥʠʠ. ʄʠʛʨʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʪʨʝʙʫʶʪ ʘʜʘʧʪʘ-

ʮʠʠ ʚ ʥʦʚʦʡ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʯʘʩʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ ʨʷʜʘ ʧʨʦʙʣʝʤ. ʇʨʠ 

ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʤʠʛʨʘʥʪʦʚ 

ʧʨʠ ʩʤʝʥʝ ʧʦʢʦʣʝʥʠʡ. ʉʣʦʞʠʣʘʩʴ ʥʦʚʘʷ ʪʝʥʜʝʥʮʠʷ: ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʠ-

ʛʨʘʥʪʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʣʠʥʛʚʦʢʫʣʴʪʫʨʝ ʧʨʠʥʠʤʘʶʱʝʡ ʩʪʦʨʦʥʳ ʠ ʩʦ-

ʮʠʘʣʠʟʠʨʦʚʘʥʳ ʚ ʙʨʠʪʘʥʩʢʠʡ ʩʦʮʠʫʤ, ʠʭ ʜʝʪʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʧʨʠʚʝʨ-

ʞʝʥʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʤʝʥʪʘʣʠʪʝʪʫ, ʯʪʦ ʜʦʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧ-

ʨʦʩʳ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ɹʨʠʪʘʥʠʠ. ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʷʟʳʢʦʚʳʭ 

ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʷʟʳʢʘ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʠʛʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʛʨʘʮʠʷ, ʣʠʥʛʚʦʢʫʣʴʪʫʨʘ, ʷʟʳʢʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʘʜʘʧʪʘʮʠʦʥʥʘʷ 

ʩʨʝʜʘ, ʠʥʪʝʛʨʘʮʠʷ, ʩʦʮʠʫʤ. 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʦʮʝʩʩʳ ʤʠʛʨʘ-

ʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠ ʦʙʱʝʢʫʣʴʪʫʨ-

ʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʧʨʠʥʠʤʘʶʱʠʭ 

ʩʪʨʘʥ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ 

ʤʠʛʨʘʥʪʦʚ ʟʘʥʠʤʘʶʪ ʚ ʝʚʨʦʧʝʡʩʢʦʤ ʦʙʱʝ-

ʩʪʚʝ.  

ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʟʚʝʩʪʥʳʡ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴ ʤʠʛʨʘʮʠʠ ʇ. ʂʦʣʣʠʝʨ, ʥʘʣʠʯʠʝ ʢʨʫʧ-

ʥʳʭ ʜʠʘʩʧʦʨ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠ ʥʠʭ ʠ ʩʦʢʨʘʱʝʥʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʨʝʥʥʳʤ ʥʘʩʝʣʝʥʠʝʤ, 

ʟʘʤʝʜʣʷʝʪ ʘʙʩʦʨʙʮʠʶ ʠʭ ʥʦʚʳʭ ʯʣʝʥʦʚ ʚ 

ʧʨʠʥʠʤʘʶʱʠʝ ʦʙʱʝʩʪʚʘ, ʚʦʧʨʦʩ ʠʥʪʝʛʨʘ-

ʮʠʠ ʧʨʠʝʟʞʠʭ ʧʨʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ ʤʠ-

ʛʨʘʥʪʩʢʠʭ ʩʦʦʙʱʝʩʪʚ ʪʨʝʙʫʝʪ ʫʩʠʣʝʥʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʚʣʘʩʪʝʡ [1, ʩ. 122]. ʅʘ ʜʠʘʛʨʘʤʤʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʛʨʘʮʠʦʥʥʦʛʦ 

ʦʪʦʢʘ ʥʝʢʦʪʦʨʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʪʦ, ʯʪʦ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʣʠʜʝ-

ʨʦʤ ʧʦ ʦʙʲʝʤʫ ʤʠʛʨʘʥʪʦʚ, ʧʨʠ ʵʪʦʤ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʛʨʘʥʪʩʢʠʝ ʩʦʦʙʱʝ-

ʩʪʚʘ ʩʣʦʞʠʣʠʩʴ ʚ ʢʦʥʮʝ XIX-ʥʘʯʘʣʝ XX 

ʚʝʢʘ ʠ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴ ʢʫʣʴʪʫʨ-

ʥʦʡ ʩʨʝʜʳ ʵʪʠʭ ʩʪʨʘʥ. ɹʨʠʪʘʥʠʷ ʧʝʨʝʞʠʣʘ 

ʘʢʪʠʚʥʳʡ ʤʠʛʨʘʮʠʦʥʥʳʡ ʥʘʪʠʩʢ ʚ XXI ʚʝ-

ʢʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʚ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ ʢʘʢ 

ʧʨʦʮʝʩʩ ʮʠʨʢʫʣʷʮʠʦʥʥʦʡ ʤʠʛʨʘʮʠʠ. 
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